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Ju1s oOygaromuxcs 5-9 kinaccos

(0a30BBIN YPOBEHB)



HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma o MaremaTuke ajisg oOydaromuxcs 5—9 kiaccoB pazpaboTraHa Ha
ocHoBe ®I'OC OOO. B mporpamMmme 1mo MaTeMAaTHUKE YUTEHBl UAEU U MOJIOKECHUS
Konnenmuu pazsutus MatemaTuueckoro oopasoanus B Poccutickoit deneparum.

[Ipenmerom maTeMaTuku SIBIAIOTCS (GyHIAMEHTAJbHBIE CTPYKTYpPHI HAIIETO
MHpa— TMPOCTPAHCTBEHHbIE (OPMBI U  KOJUYECTBEHHbIC OTHOILICHUS  (OT
MPOCTEUIINX, YCBAUBAEMBIX B HETIOCPEJICTBEHHOM OIIBITE, IO TOCTATOYHO CJIOKHBIX,
HEOOXOAUMBIX JI Pa3BUTHUS HAYYHBIX M TPUKIATHBIX Hjaei).Matemaruueckue
3HaHUS OOECNEYMBAIOT MOHUMAHUE TMPUHIIMIIOB YCTPOHMCTBA M HCIOJIB30BaHUS
COBPEMEHHOW  TEXHHUKH, BOCIPUATHE W  HUHTEPIPETALUI0  COIMAJLHOM,
SKOHOMUYECKOM, TMOJUTHYECKOM HWH(OpMAaIuu, Aar0T BO3MOXXHOCTH BBITIOJIHSThH
pacu€Thbl U COCTaBJISITh AITOPUTMBI,
HAXOJIUThbUTTPUMEHATH(OPMYJIIBI, BIIAIETHIIPAKTUYECKUMUTIPUEMAMUTCOMETPUUECKU
X U3MEPEHUH U TMOCTPOCHUM, 4YuTaTh WH(OOpPMAIMIO, TMPEJCTABICHHYIO B BUJIC
Ta0IMI, TUarpaMM U rpadUuKoB, )KUTh B YCIOBUAX HEONPEACIEHHOCTH W MOHUMATh
BEPOSTHOCTHBIN XapakTep CIy4alHbIX COOBITHIA.

N3yuenne maremMaTuku GopMHUpPYET y OOYYAIOIIUXCS MAaTEMaTUYECKUU CTHIIb
MBIIIUICHHS,  TPOSIBISIONIMICS B ONpEACIEHHBIX  YMCTBEHHBIX  HaBBIKaX.
OO6yuaroiuecs 0CBauBaoT TaKue TPUEMBI U METOIbI MBIIIJICHUSI, Kak

UHTYKITUS 5 TeayKITHs, 00001IeHNEe 5
KOHKpETH3allusi, aHalu3 W CHUHTe3, KilaccupUKalMs W  CHUCTEeMaTu3allus,
abctparupoBanve u aHanorus. OOBEKThl MaTEeMaTHYECKUX YMO3AKIIOYEHUH,
npaBuja UX KOHCTPYMPOBAHUS PACKPHIBAIOT MEXAHU3M JIOTMUECKUX IOCTPOECHUH,
CIIOCOOCTBYIOT BbIpabOTKEe yMeHHs (HOpMyIHUpoBaTh, 0OOCHOBBIBATH U JI0KA3bIBATH
CYXKJIEHHSI, TEM CaMbIM Pa3BUBAIOT JIOTUYECKOE MBIIUICHUE. 3ydeHue MaTeMaTUKu
oOecrieunBaeT (POPMUPOBAHUE AITOPUTMHUUYECKOW KOMIIOHEHTHI MBIIIJICHUS U
BOCIIUTAaHHE YMEHUU JEHUCTBOBATH IO 3aIaHHBIM aJrOPUTMaM, COBEPILIEHCTBOBATh
U3BECTHBIE M KOHCTPYHpPOBaTh HOBbIE. B mpolecce pemieHus 3aaau—OCHOBOM
yu4eOHON MESITeNbHOCTH Ha YpOKax MaTeMaTHKH—Pa3BUBAIOTCA TBOpYECKas U
NPUKIAaJHAsS CTOPOHBI MblluieHus. OOydeHne MaTreMaThke IaéT BO3MOXKHOCTH
pa3BHBaTh y OOYyYalOIMXCS TOYHYIO, PAIlMOHAIBHYI0 M WH()OPMATHUBHYIO pEUb,
yMeHue oTOupaTh Hamboiee MOAXOMSIINE  S3BIKOBBIE, CHMBOJHYECKUE,
rpaduueckre CpeacTBa IS BBIPAXKEHUS CYKICHHW M HaJBIIHOTO — HX
IIPEICTABICHHUSL.

[Ipu u3yueHun MaTeMaTUKH OCYLIECTBIAECTCS 00lllee 3HAKOMCTBO C METOJaMHU
NO3HAHMS JCHCTBUTENBHOCTH, TMPEJCTABICHUSIMU O TMpeAMETe U METOoJax
MaT€MaTHK{, UX OTJIMYMM OT METOJOB APYIMX €CTECTBEHHBIX U T'YMaHHUTAPHBIX
HayK, O0OOCOOEHHOCTSX NPUMEHEHUS MaTeMaTHUKW IS PEIICHWs HAayYHBIX U
MPUKIAJHBIX 3a7a4.



[IpropuTeTHBIMH LIETSAIMH O0y4YEHUSI MaTeMaTUKe B 5—9 Kiaccax SBISIOTCS:

(opMHUpOBaHUE LIEHTPAJbHBIX MATEMAaTUYECKUX IOHATUN (uucno,
BEJIMYMHA,
reoMeTpUIeCKast ¢urypa, IepeEMEHHas, BEPOSITHOCTB, byHKUIMA),

oOecrnieunBalOMMUX MPEEMCTBEHHOCTh U TEPCIEKTUBHOCTh MAaTeMaTHYECKOIO
o0Opa3oBaHus 00y4arOLUXCS;

MOJBEJICHNE O0YYaIOIIMXCsl Ha JOCTYITHOM JIJIi HUX YPOBHE K OCO3HAHUIO
B3aUMOCBSI3M MaTEMATUKU U OKPY>KAIOIIEro MUpa, MOHUMaHUE MATEeMaTUKH Kak
4acTu 0OIIeH KyJbTYphl UEJIOBEUECTBA;

Pa3BUTHE MHTEJUICKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH O0ydJaroniuxcs,
MO3HABATEILHONW  AKTHUBHOCTH, HCCIEJOBATEIbCKUX YMEHHH, KPUTUYHOCTHU
MBIIICHHS, UHTEpPECa K U3YUCHUIO MAaTEeMaTHKH;

dbopmupoBaHue (HyHKIIMOHATBHOW MaTeMaTHYECKOW TPAMOTHOCTH: YMEHUS
pacrio3HaBaTh  TPOSIBJICHUSI ~ MAaTEMaTUUYECKUX  TMOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B PEAJIbHBIX KU3HCHHBIX CUTYAlUSIX W MPU U3YYCHUU JIPYTHUX
y4eOHBIX TIPEAMETOB, TPOSIBICHUS 3aBUCUMOCTEH U  3aKOHOMEPHOCTEH,
dbopmynupoBaTh HUX Ha S3bIKE MaTEeMAaTUKH M CO3/1aBaTh MAaTEMaTHYECKHE
MOJICJIM, TIPUMEHSTh OCBOCHHBIH MaTEMAaTHUYECKUW ammapaT [Jis PEIICHHS
NPAKTUKO-OPUEHTUPOBAHHBIX  3a7a4, HWHTEPIPETUPOBATH U  OICHUBATh
MOJIYYE€HHBIE PE3yJbTaTHI.

OcHOBHBIE JTMHUU COJEPKaHUS MPOTpaMMBbI 10 MaTeMaTHKe B 5—9 kiaccax:
«Yucna w©  BbIYUCHEHHS», «Anredpa»  («AnreOpanyeckue  BBIPAKECHUSY,
«YpaBHEeHHsI U HepaBeHCTBay»), «Dyukmumny, «eomerpus»(«I'eomeTpuueckue
(buUryphl U UX CBOHCTBAY,

«3mMepeHne TEOMETPUYECKUX BEIUYUH»), «BeposTHOCTH W CTAaTUCTHKAY.
JlanHble JHMHUM PA3BUBAIOTCS MAapajlieNbHO, KaXJdas B COOTBETCTBHU C
COOCTBEHHOH JIOTUKOM, OJHAKO HE HE3aBHUCHMO OJIHA OT JAPYTod, a B TECHOM
KOHTAKTE U B3aUMOJEUCTBUH.

ConepxaHue nporpaMmbl MO MaTeMaTHKE, paclpele€éHHOe 10 roJam
00y4eHHUs, CTPYKTYPHPOBAHO TaKUM 00pa3oM, YTOOBI KO BCEM OCHOBHBIM,
NPUHIMITHAIBHBIM BOIIPOCaM 00ydJaroruecs oopariaiuch HEOJHOKPATHO, YTOObI
OBJIQJICHUE MATEMATHUYECKUMH TMOHATUSIMH M HaBBIKAMH OCYILECTBISAIOCH
MOCNIEJIOBATeIbHO M TOCTYMaTelIbHO, C  COOJIIOJICHMEM  TpHUHIUIA
NIPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKIIOYAIUCh B OOIIYI0 CHCTEMY
MATEMATUYECKUX TPEICTABICHUA OOYYAIOMIMXCSA, pacmupsiss W yriuyonss e€,
o0pa3yst IpOYHBIE MHOXKECTBEHHBIE CBSI3H.

B cootBerctBun ¢ ®I'OC OOO wmMaremaruka SBIsSE€TCS 00sA3aTEIbHBIM
y4eOHBIM TPEAMETOM Ha YPOBHE OCHOBHOTO o00miero ooOpasoBanus. B 5-9
KJIaccax MaTeMaTHKa TPAJUIMOHHO H3ydaeTcsl B paMKaxX CIEAYIOUUX y4eOHBIX
KypcoB: B 5—6 Kjaccax—Kypca
«Marematuka», B [—9xnaccax— KypcoB «AnreOpa» (BKJIOYas 3IIEMEHTHI
CTaTUCTUKU U Teopuu BepositHocTe) u «l'eomerpusi». IIporpammoii 1o
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MaTeMaTUKe BBOJMTCS CAMOCTOSITENbHBIA Yy4eOHBIM Kypc «BeposTHOCTh U
CTaTHCTHKAY.

OOmiee YWCIO YacOB, PEKOMEHIOBAHHBIX IS HM3YYCHHUS MaTeMaTUKH
(0a30BBIN ypOBEHBL) HA YPOBHE OCHOBHOIr'O 0011ero oopa3zoBanus,—952 daca: B 5
kiacce—170 gacoB(5uacoB B Henmento),B 6xinacce—1704acoB(5uacoB B HENENO),B
7xnacce— 204 gaca (6 dacoB B Heaenro), B 8 kimacce — 204 gaca (6 yacoB B
Heneno), B 9 kimacce — 204 gaca (6 4acoB B HEJIEIIO).

PaGowass  mporpamMma  OpuUEHTHpPOBAHa  Ha  II€JIEBbIE  MPUOPUTETHI,
chopmynupoBaHHbie B deiepaabHO paboueli mporpaMMe BOCIIUTAHUS U B paboueit
nporpamme  BocnuTanua ~ MAOY  «UMBanoeckags ~ COII»  YBarckoro
MYHUIIUIIAIBHOTO paiioHa.

[Iporpamma o maTeMaTuka COCTaBJieHa Ha OCHOBE TpeOOBaHUI K pe3ybTaTam
ocsoenusi OOIT OO0 (COO, HOO), npeactasnennsix B ®I'OC OO0, a Tak xe Ha
OCHOBE XapaKTEPUCTHUKH IJITAHUPYEMBIX pe3yJbTaTOB JyXOBHO-HPABCTBEHHOTO
Pa3BUTHSA, BOCIHTAHUS W COIMATIU3ANMU OOYyYaIOlIUXCs, TMPEICTABICHHOW B
dbenepanbHOil pabodeil mporpaMMe BOCIIUTAHMS M TMOJJICKUT HETIOCPEICTBEHHOMY
MPUMEHCHHIO TIPU peasin3allui 00s3aTeIbHON YacTH 00pa30BaTEeIbHOM MPOTPaMMBI
OCHOBHOTO 00111eT0 00pa3oBaHUSI.

[IporpamMma 1o matemaTuke oTpaxkaer ocHoBHbIe TpeboBanus ®I'OC OO0
JUYHOCTHBIM, METAlpeIMETHBIM U  TPEIMETHBIM  pe3ylibTaTaM  OCBOEHUS
o0pa3oBaTeIbHBIX TPOrPAMM.

[Iporpamma 1o MareMaTuke Ja€T TMPEACTABICHHE O MeNIX OoO0ydeHwus,
BOCIIUTAaHUS W Pa3BUTHUS OOYYAIOMIMXCS CpPEICTBAMH Y4YeOHOro TpeaMera,
yCTaHABIMBACT 00s3aTeIbHOEC TPEIMETHOE COJAEpX)aHUE, MPeayCMaTpUBaeT
pacmpeneneHue ero Mo Kjiaccam M CTPYKTYPUPOBAaHHE €ro MO pasfeiaM M TeMam
Kypca, Aa€T pacrpejiesieHne y4eOHBIX YacoB M0 TEMaTHUYECKHM paszfernaM Kypca u
MOCNIEIOBATEIBHOCTh WX U3Y4YEHHS C YYETOM MEXKIPEAMETHBIX M BHYTPH
MPEIMETHBIX CBS3€H, JIOTUKM Yy4eOHOTO TIpoIlecca, BO3PACTHBIX OCOOCHHOCTEH
00y4JaromMXCs; ONPEAeNIIeT BO3MOKHOCTH MpeaMeETa ISl peanu3aiud TpeOOBaHMA
K pe3yiabTaTaM OCBOCHHUS MPOTPaMMBI OCHOBHOTO 0O0Immero ooOpa3oBaHUs,
TpeOOBaHMI K pe3yiabTaTaM OOy4YeHHUS MaTeMaTHKH, a TaKKE OCHOBHBIX BHJIOB
JESATEIBHOCTH 00 y4aroIInXCsl.



IVIAHUPYEMBIE PE3YJIbTATBI OCBOEHMUS ITPOI'PAMMBI
IHO MATEMATHUKE HA YPOBHE OCHOBHOI'O OBIIEI'O
OBPA3OBAHMUA

N3yuenne w™aTtemMaTHKM Ha YpPOBHE OCHOBHOTO o0OIIero o0pa3oBaHUs
HAIIPABJICHO Ha JTOCTHKCHHE OOYYaIONTUMUCS JIMYHOCTHBIX, METANPEAMETHBIX U
IIPEIMETHBIX 00pa30BaTEIbHBIX PE3YILTATOB OCBOCHUS YICOHOTO MTpEeaMETA.

JIMUHOCTHBIEPE3YJIBTATDBI

JInuHOCTHBIE pe3yabTaThl OCBOCHHUA NPOrpaMMbl IO MaTeMaTHKe
XapaKTepU3yOTC:

1) IlaTpuoTHYECKOE BOCTIUTAHHE:

NOPOSIBIEHUEM HWHTEpeca K NPOLUIOMY W  HACTOSIIEMY POCCHUCKOMN
MAaT€MaTUK{, LEHHOCTHBIM  OTHOIIEHHWEM K  JIOCTUKEHUSAM  POCCHUUCKUX
MAaTE€MAaTHUKOB M POCCHICKOM MAaTEMAaTHYECKOM IIKOJIBI, K HCIIOJb30BAHUIO ITHUX
JOCTHXKEHUH B IPYTUX HayKaX U MPUKIAJHBIX cepax;

2) 'pazknaHcKoe U TyXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBIMOJHEHUIO O0S3aHHOCTEN TpakJlaHWHA U pealu3aldu ero
npaB, TMpEACTaBICHUEM O MaTeMaTHUYeCKMX OCHOBaX (PYHKIIMOHHUPOBAHUS
Pa3TUYHBIX
CTPYKTYD,SIBICHHM, PO AYPrpaXkJaHCKOT00011ecTBa(HAPUMED,BEIOOPHI,0MPOCHI
), TOTOBHOCTBIO K OOCYKJIEHUIO ATHUYECKUX MPOOJIEM, CBI3aHHBIX C MPAKTUYECKUM
NPUMEHEHHEM JIOCTH)KEHMM HayKH, OCO3HAHHEM Ba)KHOCTH MOPAIbHO-3TUYECKUX
IIPUHIIMIIOB B IEITELHOCTH YYEHOTO;

3) TpyaoBoe BocniuTaHHE:

YCTAHOBKOW Ha AaKTUBHOE YYacTUE€ B PpELICHHH MPAKTUYECKUX 3ajad
MaTeMaTUYE€CKON HAIMpaBIECHHOCTH, OCO3HAHUEM BAXKHOCTH MAaTEMaTUYECKOIO
o0pa3oBaHHsA Ha TPOTHKEHUU BCEH JKU3HU JJIsl yCIEMHOW MpodecCHOHATBHOM
JESTENHbHOCTH M PA3BUTHEM HEOOXOJMMBIX YMEHUH, OCO3HAHHBIM BBIOOPOM W
OCTPOCHHEM WHANBUIYATbLHON TPACKTOPUH 00pa30BaHUs U KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX UHTEPECOB M OOIIECTBEHHBIX TOTPEOHOCTEI;

4) IcreTHYecKoe BOCIIMTAHHUE:

CIIOCOOHOCTBIO K  OMOIMOHAJIBHOMY M  JCTETHYECKOMY  BOCIPHUSITHIO
MaTEMAaTHYECKUX OOBEKTOB, 3a1ad, PEIUICHHH, PAaCCYKACHHH, YMCHHUIO BHUICThH
MaTEMaTHYECKUE 3aKOHOMEPHOCTH B HCKYCCTBE;

5) IleHHOCTH HAYYHOTO TIO3HAHMA:

OpueHTanuen B I€SITEIbHOCTH HA COBPEMEHHYIO CUCTEMY HAaYYHBIX
MpEeCTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUS YEIOBEKA, PUPOJIBI U
oO11iecTBa, TOHUMAaHUEM MaTEMAaTUYECKOW HAyKU Kak cepbl YeI0BeUeCKOn
JNEATENBbHOCTH, 3TANOB €€ Pa3BUTHUS U 3HAYUMOCTH ISl PA3BUTHS LUBUJIU3ALNH,

OBJIAACHHUEM SA3BIKOM MAaTCMAaTHKU MaTEeMaTHUYECKOM KyanypOﬁ KaK CpCACTBOM
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MO3HAHUSI MUPA, OBJIAJICHUEM MPOCTEHIITUMU HABBIKAMHU U CJI€I0BATEIbCKOM
JeSITCILHOCTH;

6) pusnueckoe BocnuTanue, GOpMHPOBAHME KYJbTYPbI 310POBbSI W
IMOIHOHATBLHOTO 0JIArONOJIYyYHS:

FOTOBHOCTBIO TPUMEHSITh MaTeMaTH4YeCKHEe 3HaHMs B HHTEpecax CBOETO
3I0pOBbs,  BEIIEHHUA  30pOBOro  oOpa3a JKHM3HM  (30pOBOE  IUTAHUE,
cOaJaHCUPOBAHHBIM PEXUM 3aHATAA UM OTHObIXa, peryisapHas Quznueckas
aKTUBHOCTB), C(OPMHUPOBAHHOCTHIO HaBbIKA peQIIECKCHH, TPU3HAHUEM CBOETO
npaBa Ha OLIMOKY M TaKOTO K€ MpaBa APYyroro 4eJoBeKa;

7) IKOJIOTHYECKO€e BOCTIUTAHUE:

OpHUEHTAIIMEN HA IPUMEHEHNE MATEMATUYECKUX 3HAHUM /I pELIECHUs 3a]1a4 B
00J1aCTH COXPAaHHOCTHU OKpYKarouledl cpejibl, MIaHUPOBAHMS MOCTYNKOB U OLEHKH
UX BO3MOXKHBIX MOCJIEJICTBUI JJI OKpYKaroueh cpeibl, 0CO3HAHUEM TIJI100aJIbHOTO
XapakTepa IKOJOTUYECKUX MPOOJIEM U ITyTeH UX peIIeHHUS;

8) amanTanus K H3MEHSIONIAMCS YCIOBHSIM CONHAIBHON M MPUPOTHOI Cpebl:

TOTOBHOCTBIO K JIEMCTBUSAM B YCIOBHUSIX HEONPEAECIEHHOCTH, MOBBIIIEHUIO
YPOBHS CBOEH KOMIIETEHTHOCTH 4YE€PE3 MPAKTUUECKYIO IESTEIbHOCTh, B TOM YHUCIIE
YMEHHE YYUThCSA y JAPYTUX JIOJAEH, mpuoOperaTh B COBMECTHOM NE€ATEIBbHOCTH
HOBBIC 3HAHMS, HABBIKA U KOMIETEHIIMU U3 ONbITA JPYTHX;

HEOOXOJMMOCThIO B (OPMUPOBAHMM HOBBIX 3HAHUH, B TOM YHUCIE
bopMynHpoOBaTH UJIEU, TIOHATHUS, TUTIOTE3bI 00 OOBEKTAX U ABJICHUAX, B TOM YUCIIE
paHee HE U3BECTHBIX, OCO3HaBaTh JACPUIUTHI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEMH, IUIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HAaBaTh  CTPECCOBYID  CUTYyallMlO, BOCHPUHUMATh
CTPECCOBYIO CHUTYaIlMI0O KaK BBI3OB, TPEOYIOIMIHMI KOHTPMEp, KOPPEKTHPOBATH
NpPUHUMAaeMble PEIICHUs] U JACUCTBUS, (POPMYIHpPOBATH M OLICHHBATh PUCKH U
MOCNIENICTBUS, (HOPMHUPOBATH OTIBIT.

METANPEIMETHBIE PE3YJIbTATBI

B pesynbrate ocBOCHHS MPOrpaMMEBI 10 MaTeMaTHKE Ha YPOBHE OCHOBHOTO
obmrero o0pa3oBanusi y oOyuatomierocst 0yayT chopMHpPOBaHbI METaNpPEAMETHBIC
pe3yabTaTHl, XapaKTePHU3yIOIIHECs OBIIJICHHEM YHHUBEPCAITbHBIMH
NIO3HABATCIbHBIMH  JICHCTBUSIMHU,  YHUBEPCAIbHBIMH  KOMMYHHUKATHBHBIMH
JICHCTBUSIMH U YHHBEPCAIBHBIMU PETYISATUBHBIMH JCHCTBUSIMHU.

Ilo3HaBaTeIbHbIC YHUBEPCAJbHbIE YU4eOHbIE 1eiiCTBUS
ba3oBble JJornuyeckue JeicTBUA:

BBISIBIIATh M XapaKTEPU30BaTh CYIIECTBEHHBIE MPU3HAKU MAaTEMaTHYECKUX
00BEKTOB, TIOHATHH, OTHOIIEHWM MEXIYy TMOHATHAMH, (POPMYJIUPOBATH
omnpeaeIeHUs] TTOHATHM, yCTaHABIMBATh CYIIECTBEHHBIM MPU3HAK KiacCU(HUKAIINH,
OCHOBaHMS 11 0000IIEHNS U CpaBHEHUSI, KpUTEPUH TIPOBOJUMOTO aHAJIN3a;

BOCIIPUHUMATD, bopMyITupOBaTh u peoOpPa3OBBIBATH CYKICHUS :
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U OTpULATENbHbIC, €AUHUYHbBIC, YACTHBIE U O0IUE, YCIOBHBIE;

BBIABJIATH MATEMAaTHUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBI3U U IIPOTUBOPEUYHUs B
(akTax, JaHHBIX, HAOMIOJEHUAX U YTBEPKICHUAX, Npeajgararb KpUTEpUU IS
BBISIBJICHUS 3aKOHOMEPHOCTENW U IPOTUBOPEUNI;

JIeJ1aTh BBIBOJIBI C UCIIOJIB30BaHUEM 3aKOHOB JIOTUKH, IEAYKTUBHBIX U MHIYKTUBHBIX
YMO3aKJIFOYEHUN, YMO3aK/IIOYEHUHN 110 aHAJIOTUH;

pa30upaTh J10Ka3aTeNbCTBA MATEMAaTHYECKUX YTBEPKIACHUN (MpsAMble U OT
MPOTUBHOIO), IIPOBOJUTH CaMOCTOSITEIILHO HECJI0KHBIE JI0Ka3aTeIbCTBA
MaTEeMaTU4YEeCKUX (PaKTOB, BBICTPAMBATh apPryMEHTAllMI0, MPUBOAUTH MPHUMEPHl U
KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYXKACHUS;

BbIOMpaTh croco0 pelieHus ydeOHOU 3a7auM (CpaBHMBATh HECKOJBKO BapHAHTOB
pelieHusi, BbIOMpaTh Hanbosee MOAXOASIIINN ¢ Y4ETOM CaMOCTOSITENIbHO BBIJIEIEHHBIX
KPUTEPUEB).

Ba3oBble uccienoBaTeIbCKHE 1eHCTBHUA.

UCIIOJIb30BaTh BONPOCHI KaK MCCJICAOBATCIbLCKHA HWHCTPYMEHT ITO3HAHHS,
(GopMyIHpPOBaTH BOMPOCHI, (DUKCUPYIOIINE MTPOTUBOPEUHE, TPOOIEMY, CAaMOCTOSATEIHHO
yCTaHABJIMBATh UCKOMOE M JIaHHOE, ()OPMUPOBATh TUIOTE3y, apryMEHTHUPOBATh CBOIO
ITO3UIINIO0, MHEHHUE;

IIPOBOJUTH IO CAMOCTOSITEIIBHO COCTABJICHHOMY IUTAHY HECIIOKHBIA KCIIEPUMEHT,
HEOOJIBIIIOE UCCIICIOBAHKE 110 YCTAHOBJICHUIO OCOOCHHOCTEH MaTeMaTHUECKOTO OOBEKTa,
3aBUCUMOCTEH 00BEKTOB MKy COOOM;

CaMOCTOSTEILHO (OPMYJIHPOBATH OOOOIICHUS M BBIBOJALI [0 pPE3yJbTaTaM
NPOBEIEHHOTO HAOJIOACHUS, UCCIICIOBAaHUS, OIEHUBATH JOCTOBEPHOCTH IMOJYYCHHBIX
PE3yIBTATOB, BEIBOJIOB U 000OIICHHUIA;

IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IIpollecca, a TaKXKE BBIJIBHIaTh
IPEJIITOJIOKEHHUS O €r0 Pa3BUTHHU B HOBBIX YCIIOBHUSX.

PabGora ¢ undgopmanmueii:

BBISIBIISITh  HEJOCTATOYHOCTh U M30BITOYHOCTh  WMHGOpMAIUM,  JIaHHBIX,
HEOOXOIUMBIX JIJISl PEIICHHUS 3a1a4H;

BHIOWpaTh,  aHAJIM3UPOBATh,  CUCTEMATH3UPOBATH W  WHTEPIPETUPOBATH
nHGOPMAITNIO Pa3IMYHBIX BUAOB U (POPM MPEICTaBICHNUS;

BBIOMpATH (popmy mpeacTaBiaeHUs HHGOOPMAIIUU U WILTIOCTPUPOBATH pelllacMbIe
3a/layu CXeMaMH, TuarpaMMamMu, HHOU TpaduKoil 1 X KOMOWHAITUSIMU;

OIICHUBATh HAJAEKHOCTh MHMOPMAITUHU TIO KPUTEPHUSAM, MPEIIOKEHHBIM YIUTEIEM
WM CPOPMYIIMPOBAHHBIM CAMOCTOSITETHHO.

KomMmyHMKaTHBHBIC YHHMBEpPCaJIbHbIe YUeOHbIE 1eHCTBHSA:

BOCIIPHUHUMATh U (OPMYyJIHPOBATh CYXKICHHS B COOTBETCTBUU C YCIOBHSIMHU H
LeasiMU OOLLEHus, ICHO, TOYHO, TPAMOTHO BBIPaXKaThb CBOIO TOYKY 3PEHHS B YCTHBIX U
IIMCBMEHHBIX TEKCTaX, aBaTh MOSICHEHUS 110 XOAy PELICHUS 3a]la4yl, KOMMEHTHPOBATh

MOJyYEHHBIN PE3yJIbTaT;



B XOZ€ OOCYXJEHHs 3aJaBaTh BONPOCHl IO CYHIECTBY OOCYXIAE€MOU TEMBI,
npoO0JIeMbl, pelIaeMol 3a/layu, BBICKA3bIBAaTh WJEH, HAlIEJIEHHbIE HA MOUCK PEIICHHS,
COMOCTAaBJSATh CBOM CYXACHUS C CYXICHUSAMHU JIPyTUX YYacTHUKOB JAHalIora,
OoOHapy’KHBaTh Pa3IMYUE U CXOJACTBO MO3ULHUNA, B KOPPEKTHOU popme hopMyanpoBaTh
pa3HoOracus, CBOM BO3paKEHHUS;

MPEACTaBIATh pE3yJbTaThl PEUICHUS 3aJadud, HKCIEPUMEHTA, HCCIEI0BaHuUs,
MPOEKTa, CaMOCTOSITEIbHO BBIOMpaTh (OpMAT BBICTYIUIEHUS C Y4Y€TOM 3aaad
MPE3EHTALMU U OCOOEHHOCTEN ayAUTOpUH;

MOHUMAaTh M HCIONb30BaTh MPEUMYIIECTBA KOMAHJIHOM W HHAMBUAYaTbHOU
paboThI MpU pPelIeHnH Y4eOHbIX MATEMAaTUUECKHUX 3a/1ay;

OpUHUMATh 1EJdb COBMECTHOM JeATEIbHOCTH, IUIAHUPOBATh OPraHU3AIUIO
COBMECTHOW paboThl, pacpeieNsiTh BUIbI padoT, 10rOBApUBATLCA, 0OCYKIATh MPOIIECC
U pe3ysbTaT paboThl, 0000IIaTh MHEHHSI HECKOJIBKUX JTFOJIEH;

y4acTBOBAaTh B TPYMNMOBBIX (QopMax paboTbl (00CykAeHHUs, OOMEH MHEHHSIMHU,
MO3TOBBICHITYPMBIAPYTUE),BBITTIOIHATHCBOIOYACTHPAOOTHIMKOOPIMHUPOBATHCBOU
JEUCTBUS C APYTUMH 4JIEHAMU KOMaH/bl, OLIEHUBATh KAYECTBO CBOETO BKJIaJa B OOIIMiA
OPOIYKT MO KPUTEPHUSIM, CHOPMYIMPOBAHHBIM YYACTHUKAMU B3aUMOJCHCTBUSI.

PeryasiTuBHble YHUBepPcCaJbHbIE yUeOHbIE eiiCTBUS
Camoopranusanus:

CaMOCTOSITEJILHO COCTABJIATH IUIaH, AITOPUTM PEIICHUs 3aJaud (WM €ro 4acTh),
BBIOMpATh CMOCOO pelleHUuss C YYETOM UMEIOIIUXCS PECYpcOB W COOCTBEHHBIX
BO3MOXKHOCTEH, apryMEHTHPOBAaTh U KOPPEKTUPOBATH BapUAHTHI PELICHUN C Y4ETOM
HOBOM MH(MOpPMAaIIHH.

CaMOKOHTPOJIb:

BJIAJIETh CIOCOOAMM CaMOIIPOBEPKH, CaMOKOHTPOJIS TIpollecca H pe3yibrara
peIIeHus] MaTeMaTUICCKON 3a/1a4H;

NPEIBUACTh TPYIHOCTH, KOTOPBIE MOTYT BO3HHUKHYTH MPH PEIICHUH 3a[auH,
BHOCUTH KOPPEKTHBBHI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, HAMICHHBIX
OIINOOK, BBISIBICHHBIX TPYAHOCTEH;

OIICHMBATh COOTBETCTBHE pE3yJabTaTa JCATEIHHOCTH TIIOCTABICHHOW TIIENU W
YCIIOBUSIM, OOBSICHSATh TPUYUHBI JOCTIKCHHSI WM HEAOCTHMIKEHUS IIEIH, HAXOIUTh
omnOKy, 1aBaTh OLIEHKY MPHUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATHI

[IpeameTHble pe3ynabTaThl OCBOEHHUSI MPOrpaMMbl [0 MATEMAaTUKE MPEICTABICHBI
mo rojmaM OOyYeHHS B CIEIYIONIUX pas3feiax NporpaMMbl B paMKaX OTIEITbHBIX
y4eOHBIX KypcoB: B 5-6 kmaccax—kypca «Martematuka», B 7—-9 Kiaccax—KypcoB
«Anrebpay, «['eomeTpusi», «BeposiTHOCTh U CTAaTUCTUKAY.



PABOYAS ITIPOTPAMMA YYEBHOI'O KYPCA
«MATEMATHUKA» B 5-6 KIIACCAX

HOACHUTEJIBHASA 3AIINCKA

[IpropuTeTHBIMU LIETAMH 00yYEHUsI MaTeMaThKe B 5—06 Kilaccax sBISIOTCA:

e TMpPOJOJDKEHHE (POPMUPOBAHUS OCHOBHBIX MATEMAaTUUYECKUX MOHITUI
(uucno, BeNMYMHA, TeoMeTpuueckas (Qurypa), oOecneyrBaroIIUX
IPEEMCTBEHHOCTh M TEPCIEKTUBHOCTh MAaTEMaTHYECKOro 00pa3oBaHUs
oOyyJarommxcs;

e pa3BUTHE UHTEJUIEKTYaJbHBIX | TBOPUYECKUX  CIOCOOHOCTEN
oOydaromuxcs, [O3HABaTeJIbHOW  aKTUBHOCTH,  HCCJIEA0BATEIBCKUX
YMEHHH, HHTepeca K U3yUYEHUIO MaTeMaTHKU;

e TMOJBEACHHE 00YYAIOIIMXCS HAa JOCTYITHOM JJISI HUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MaTEMaTUKH U OKPYKAIOIIero MUpa;

e (QopmupoBanue GYHKIMOHATBHOW  MaTEMAaTUYECKONM  TI'PaMOTHOCTH:
YMEHHS Paclo3HaBaTh MATEMAaTUYECKHE OOBEKTHI B peabHBIX KU3ZHEHHBIX
CUTyallusiX, NMPUMEHATh OCBOCHHBIE YMEHHUS /JIi PEIICHUs MNPaKTHKO-
OpUEHTUPOBAHHBIX 3aJla4, HHTEPIPETUPOBATH MOJIYUYEHHBIE PE3YIbTaThl U
OILICHMBATh UX HA COOTBETCTBHE MPAKTUUECKON CUTYyaIUH.

OcCHOBHBIE JIMHUU COJEp)KaHMs Kypca MaTeMaTHKu B 5—6 Kiaccax —
apumeTHdeckass M TeOMEeTpHuYecKas, KOTOpbhle pPAa3BUBAIOTCS IapajliebHO,
KaXK71asi B COOTBETCTBUU C COOCTBEHHOM JIOTHKOM, OJTHAKO, HE HE3aBUCUMO OJIHA OT
IPyTroM, a B TECHOM KOHTAaKTE€ M B3aUMOJICMCTBUHU. Takke B Kypce MaTeMaTUKHU
IPOUCXOIUT 3HAKOMCTBO C JIEMEHTaMU alreOpbl U OMUCATEIIbHON CTATUCTHKU.

N3yuenue apudmMernyeckoro marepuana HAUMHACTCS CO CHUCTeMaTH3alluu |
pa3BUTHs 3HAHUW O HATYPaJbHBIX YMCIIAX, MOJYYEHHBIX HAa YPOBHE HA4aJbHOTO
obmiero oopazoBanusi. [Ipu 3TOM COBEpIIEHCTBOBAHUE BBIYUCIUTEIBLHON TEXHUKH
U (QopMHUpOBaHME HOBBIX TEOPETUYECKUMX 3HAHUU COYETAETCS C pa3BUTUEM
BBIYMCITUTEILHON KYJIBTYPBI, B YACTHOCTU C OOyYE€HHWEM MPOCTEHIUM TpuéMam
MPUKHUJIKUA U OLICHKH PE3yJIbTAaTOB BbIYUCICHUU. M3ydeHue HaTypajbHBIX YUCET
MpoJoJkKaeTcss B 6 Kilacce 3HAKOMCTBOM C HayalbHBIMU MOHATHUSIMHU TEOPUHU
JEITUMOCTH.

Hayano u3yudeHus: OOBIKHOBEHHBIX M JECATHYHBIX IpoO€ OTHECEHO K 5
KJIaccy. DTO MEPBBI 3Tall B OCBOEHUH ApOOEH, KOrla MPOUCXOINUT 3HAKOMCTBO C
OCHOBHBIMU HJI€SIMH, MOHATUAMH TeMbI. [Ipu 3TOM paccMOTpeHHe 0OBIKHOBEHHBIX
npobOeit B MOJHOM O00BEME MPEAIIECCTBYET M3YYCHUIO JCCATHUYHBIX IpOOEH, YTO
LEJeCO00pa3sHO C TOYKM 3PEHMS JIOTMKM M3JI0KEHUS YHUCIOBOM JIMHUM, KOoraa
npaBuwia JCHCTBUH € JECATHYHBIMU JpOOSMH MOKHO OOOCHOBaTb YK€



M3BECTHBIMH QJITOPUTMAMH BBHITIOJHEHUS IEUCTBUI C OOBIKHOBEHHBIMU JIPOOSMHU.
3HaKOMCTBO C JECATHYHBIMH APOOSMH PACIIUPUT BO3MOKHOCTH JII TIOHUMaHUS
00yJaIOUTUMHUCS MPUKIATHOTO MPUMEHEHHSI HOBOU 3alMCH NPU U3YYCHUU JAPYTUX
IIPEAMETOB U NPU NMPAKTUYECKOM HCIONb30BaHUU. K 6 Knaccy OTHECEH BTOpOH
Tam B W3YYCHHH JpoOei, T/le MPOUCXOAUT COBEPIICHCTBOBAHHWE HABBIKOB
CpaBHEHHsT W TmpeoOpa3oBaHUs JpoOeH, OCBOCHHE HOBBIX BBIUUCIUTEIBHBIX
QITOPUTMOB, OTTAYMBAHWUE TEXHUKH BBIYUCICHUH, B TOM 4YHCIEC 3HAYCHUN
BBIPXXCHHM, COIEpKAIUX U OOBIKHOBEHHBIC, M IECATUYHBIE IPOOH, YCTAHOBIICHUE
CBSI3€H MEXIY HUMH, pACCMOTPEHHE MPUEMOB pElICHH 3a/1a4 Ha IpoOu. B Hadase
6 KJacca MPOMCXOUT 3HAKOMCTBO C TTIOHSATHEM IPOIIEHTA.

OCOOEHHOCTBI0O HW3YYCHHUS TMOJIOKHUTEIBHBIX H OTPUIATENBHBIX YHCEN
SBIISIETCSI TO, YTO OHU TaK)K€ MOTYT pacCMaTpUBAThCS B HECKOJBKO ATamoB. B 6
KJacce B Hauyane u3ydeHUs: TeMbl «llomoKuTenbHbIe W OTPUIIATENIBHBIC YHCIIa»
BeIZIeIsieTcss moaTreMa «llembie dumcma», B paMKax KOTOPOW 3HAKOMCTBO C
OTPUIIATETLHBIMA ~ YUCJIAMU W JICHCTBUSIMH  C  TIOJIOKUTCIBHBIMH |
OTPHIATETIFHBIMUA YHUCIIAMU TMPOUCXOIUT HA OCHOBE COJEP)KATEIBHOTO TOIXOA.
DTO MO3BOJISIET HAa JIOCTYITHOM YPOBHE MO3HAKOMHUTH O0YYaIONIUXCS MPAKTUICCKH
CO BCEMH OCHOBHBIMH MOHATHSMH TEMBbI, B TOM YHUCJIEC ¥ C MPABUJIAMH 3HAKOB IPH
BBIMIOJTHEHUU apU(METUUYECKUX JeHCTBUN. V3yueHue palmoHaNbHBIX YHCENl Ha
ATOM HE 3aKOHYMTCS, a Oy/IET MPOJIOJKEHO B Kypce anredphl 7 Kiacca.

[Ipu oOydeHHM pEIIEHHI0 TEKCTOBBIX 3a/ad B 5—06 Kilaccax HCIHOJb3YIOTCS
apumerndeckue nmpueémsl perieHus. [Ipu orpaboTke BEIYUCTUTEIHHBIX HABBIKOB B
5—6 KJ1accax paccMaTpUBAIOTCS TEKCTOBBIC 3a/1aud CJIEIYIONIMX BHUJIOB: 3aJa4l Ha
JIBUKEHUE, HA YacTH, HA TOKYNKH, Ha pPabOTy W MPOU3BOAUTEIBHOCTh, Ha
IPOIIEHTHI, HA OTHOLIEHUS U Tponopuuu. OOydaronmecs: 3HaKOMSTCS ¢ IPUEMaMu
pemieHust 3ajad  mepebopoM BO3MOKHBIX BapHAaHTOB, YydyaTcsi paboTath C
uHdOpMaIKel, mpeIcTaBIeHHON B (hopMe TaOIUI] UIH JUATPAMM.

B mporpamme ywyeOHoro kypca «MaTemaTukay — HpPEeIyCMOTPEHO
(GopMupoBaHUE MPONEIEBTUYECKUX anredpanyecKkux npejacraBieHuil. bykBa kax
CUMBOJI HEKOTOPOTO YHCJIa B 3aBHUCHUMOCTH OT MaTEMaTHYECKOr0 KOHTEKCTa
BBOJMTCSA TOCTENEHHO. ByKBeHHas CHMBOJIMKA LIMPOKO HCIOJB3YyEeTCs MpPEkKIe
BCEro JJIs 3alKicH OOUIMX YTBEPXKIACHUM U MpeasiokeHuil, GopMmyi, B YaCTHOCTH
U1 BBIYHUCIICHHUSI TEOMETPUUECKUX BEJIMYMH, B KAUECTBE «3aMECTHTENIS» YHUCIA.

B nporpamme yueGHOro kypca «MaremaTuka» MNpeAcCTaBiIeHAa HarJsgHas
reomeTpus, HampaBJICHHAS HAa  pa3BUTHE o0pa3Horo MBIIICHHUS,
MPOCTPAHCTBEHHOTO BOOOPAKEHUS, N300pa3UTEIbHBIX YMEHHNA. DTO Ba)XKHBIN 3TaM
B M3Y4YEHMH T€OMETPHUH, KOTOPHIH OCYIIECTBISETCS HA HATJsSAHO-TPAKTHYECKOM
YpOBHE, ONUPAETCS Ha HAIIAIHO-0O0pa3HOe MblIUIeHHEe oOydaromuxcs. bosbmas
pOJb  OTBOAMTCA  TMPAKTUYECKOM  JIEATENBHOCTH, ONBITY, O3KCIEPUMEHTY,
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MozenupoBaHuio. OOydaroniecss 3HaKOMATCA C T€OMETPUUYECKUMH (UrypaMu Ha
IUIOCKOCTH M B MPOCTPAHCTBE, C HUX MPOCTEUIIMMU KOH(PUTYpaLMSIMH, y4daTCs
n300pakaTh WX Ha HEJIMHOBAHHOW W KJieTyaTol Oymare, paccMaTpHBAalOT HX
IIPOCTEUIINE CBOMCTBA. B mpolecce u3ydyeHHs HArIAHON IeOMETPUM 3HAHUA,
MOJIyYeHHbIE OO0YyYalOU[MMHUCA Ha YPOBHE HAYaJIbHOTO 00I11ero oOpa3zoBaHus,
CUCTEMATU3UPYIOTCA U PACILIUPSIOTCA.

CornacHo yuyeOHOMY IJIaHy B 5—6 Kiaccax H3y4aeTcsi MHTETPUPOBAHHBIM
npeamer «MaTemaTuka», KOTOpBIM BKIIOYAET apuU(PMETHUYECKU Marepuan Hu
HaIJISIHYI0 TEOMETPHUIO, a TakXKe MpPONEeAeBTUUECKUE CBEACHHUS U3 anreOphl,
AJIEMEHTHI JIOTUKH U Ha4aJla ONMCATENbHOW CTATUCTUKH.

Ha wuzyuenue yuebGHoro kypca «Marematuka» otrBoautcs 340 yacoB: B 5
kimacce — 170 gacoB (5 4dacoB B Hemenmo), B 6 kinacce — 170 gacoB (5 4JacoB B
HEJICITIO).
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COAEPKXAHUE OBYUYEHUA
5 KITIACC

HartypanbHble 4HuC/Ia U HYJIb

Hatypansnoe uucno. Psan watypansHbix umcen. Yuciao 0. M3o0paxenue
HATypaJbHBIX YHCEJl TOUKAMHU Ha KOOPJUHATHOU (YUCIOBOM) MPSIMOM.

[TosuunonHas cucrema cuuciaeHus. PuMckas HyMmepamus Kak IIpuUMeEp
HEMO3UILIMOHHON CUCTEMBI CUMCIICHUS. [lecsiTuuHas cuctemMa CUMCICHUS.

CpaBHeHME HATypaJbHBIX YHMCEJ, CPABHEHHUE HATYPAJIBbHBIX YHCEN C HYJIEM.
Crnoco6n1 cpaBHeHus. OKpyrieHrne HaTypaabHbIX YUCET.

Ciio’)keHre HaTypaJbHBIX YHCEJ, CBOMCTBO HYJSl NPHU CIOKEHUHU. Bbluntanue
KaK JeHCTBHUE, OOpaTHOE CIIOKEHUIO. YMHOKEHUE HATypaIbHBIX YUCEJ, CBOMCTBA
HYJIA U €IUHUITBI TPU YMHOXKEHUU. JelleHne Kak JeicTBre, 00paTHOE YMHOKEHHUIO.
KoMnonentsl  gencTBUM, CBA3b MeExAy HuMU. IIpoBepka  pesynbrara
apudmMeTrueckoro naeicTBus. IlepeMecTuTenbHOE W CoueTaTeIbHOE CBONCTBA
(3aKOHBI) CJIOKEHHUSI U YMHOXXCHUS, PACHPEACIUTEIBHOEC CBOWCTBO (3aKOH)
YMHOKEHUS.

Hcnonb3oBanue OYKB AJi1 0003HAYEHHS] HEM3BECTHOIO KOMIIOHEHTA U 3alKCH
CBOMCTB apu(PpMETUUECKUX ICHUCTBUH.

JlenuTenun W KpaTHbIE YHCIIA, pa3oKEeHWE Ha MHoxurenu. I[Ipocteie u
coctaBHble yncia. [Ipusnaku nenumoctu Ha 2, 5, 10, 3, 9. Jlenenue ¢ ocTaTkoM.

CreneHp C HaTypajgbHBIM IIOKa3aTeleM. 3aluCh YHCIA B BHIE CYMMBI
Pa3psIHBIX CIaraeMbiX.

YucioBoe BbIpakeHUE. BbluuciieHMEe 3HAYCHUM YHUCIOBBIX BBIPAXKEHHH,
NOPSAOK  BBINOJHEHUS  JAeUcTBUM.  Mcmonp3oBaHME  NpU  BBIYHUCIIEHUAX
NEPEMECTUTENIBHOTO U  COYETATEJIbHOIO CBOMCTB  (3aKOHOB) CJOXKEHHS U
YMHOKEHUS, PACIPEAEIUTEIBHOTO CBOMCTBA YMHOXKECHUS.

Jpodu

[IpencraBmenne o Jgpobm Kak CrmocoOe 3amucH  YacTH  BEITMYHHBILL
OO6bikHOBEeHHBIC ApoOu. [IpaBunbHBIC U HeNpaBUIbHBIE ApoOu. CMemanHas Apoob,
MpPEICTaBICHNE CMEIIAHHON JpoOW B BUJE HEMPaBUIBHOW NPOOW U BBIACICHUE
[IeJI0N YacTH YHWCJIa W3 HEeNpaBUIbHOU npobu. M300paxenue npobeil Toukamu Ha
guciaoBou npsimoi. OcHOBHOE cBOMCTBO npoou. Cokparienue apooeit. [IpuBenenme
npoOu K HoBoMY 3HaMeHaTento. CpaBHeHUE IpoOeil.

CnoxeHue U BblYMTaHUE JpoOeil. YMHOXKEHUE U JeneHue ApoOeid, B3auMHO
oOpatHbIe 1pobu. HaxoxaeHne 4acTu 1eoro U meoro Mo ero YacTH.

Hecstuunast 3amuch ApooOeit. IlpencraBnenne necaTMdyHOW ApoOW B BUC
00bIkHOBEeHHOM. M300paxeHune NecITUYHBIX Apo0eil TOUKaMU Ha YUCIOBOM MPsIMOIA.
CpaBHeHUE JECATUYHBIX IPOOEi.

ApudmeTndyeckue JEUCTBUS C ASCATHYHBIMU  JapoOsmu. OKpyriieHue

NECATUYHBIX IPOOEH.
12



Penienne TekCTOBBIX 33124

Pemenne TEKCTOBBIX 3ajad  apupMeTHUYecKuM crocobom. Pemienue
JOrMYyecKkux 3aaad. Pemienuwe 3anay nepedOpoOM BCEX BO3MOXKHBIX BapUaHTOB.
Hcnonb3oBaHue npu pelieHnH 3aa4 TaOIUI U CXEM.

Pemenne 3amau, comepkamux 3aBUCHUMOCTH, CBS3BIBAIOIINE BEJIIMYHHBI:
CKOpPOCTb, BpEMsI, pPAaCCTOSIHUE, II€Ha, KOJMYECTBO, CTOUMOCTb. EJIMHUIIBI
U3MEpPEHHUs: MacChl, 00bEMa, IIEHbI, PACCTOSIHUS, BPEMEHH, CKOPOCTU. CBA3b MEKIY
€IUHULAMU U3MEPEHUS KaKI0M BETNYUHBI.

Pemenue ocHOBHBIX 3324 Ha JpoOu.

[IpencraBienne JaHHBIX B BUJIE€ TAOJIHII, CTOIOYATHIX AUATPAMM.

HarusaaHas reomerpust

Harnsanuele mnpeacrtaBiaeHuss o Qurypax Ha IUIOCKOCTH: TO4YKa, MpsMas,
OTPE30K, JIyY, yroJj, JIOMaHas, MHOTOYTI'OJIbHUK, OKPY>KHOCTb, Kpyr. Yroi. IIpsamoi,
OCTPBIH, TYIIOW U Pa3BEPHYTHIN YIJIBL.

JInuHa oTpe3ka, METpUYECKHE €IMHUIBI JIUHBL. [[nuHa 1oMaHOW, nmepumMerp
MHOTOYroJjibHHKa. MI3MepeHne U nocTpoeHue yrioB ¢ MOMOUIbI0 TPAHCIIOPTHUPA.

Harnsnuele mnpexacraBienuss o (urypax Ha IUIOCKOCTH: MHOTOYTOJBHUK,
OpsIMOYTOJIbHUK, KBAJpaT, TPEYTOJbHUK, O PABEHCTBE (UTYP.

N3o06paxxenune ¢uryp, B TOM uyucie Ha kieryatoi Oymare. IloctpoeHue
KoH(UTypanuii U3 yacted mpsMOH, OKPYKHOCTH Ha HEJIMHOBAHHOW M KJIETYATOM
Oymare. VMcnonb30BaHue CBOWCTB CTOPOH U YIJIOB MPSAMOYTOJIbHUKA, KBaJpaTa.

[Imomane TOpPAMOYrOJIBHMKA W MHOIOYIOJIBHUKOB, COCTaBJIICHHBIX W3
OpsIMOYTOJIBHUKOB, B TOM 4HcCie (uryp, m300pak€HHBIX Ha KieTdyaTrod Oymare.
EnuHuier uamepenus miomanu.

Harnsnseie mpeacTaBieHuss 0 MPOCTPAHCTBEHHBIX (DUTypax: MPSMOYTOJIbHBIN
napasuieNeIuIe 1, KyO, MHOT'OTPaHHUKH. N3o0paxenue MPOCTEHUIIIHIX
MHOTOTpaHHUKOB. Pa3BépTku kyba u mapamienenunena. CosnaHue Mojene
MHOTOTPAaHHUKOB (13 Oymaru, MpOBOJIOKH, IJIACTHIIMHA U JPYTUX MATEPUATIOB).

OO0BEM mpPSIMOYroABHOTO Mapaienenunena, kyda. EnuHunsl u3zMepeHus
o0BEMma.

6 KIIACC

HarypaabHblie yuciaa

ApudmeTnyeckue ACHCTBUS C MHOTO3HAYHBIMUA HATypaIbHBIMH YHCIIAMH.
UucnoBble  BbIpaKEHUs, MOPSAOK  JEWCTBHM,  HCMIOJIb30BaHHE  CKOOOK.
Hcnonb3oBanre npu BRIYUCIEHUSIX ITIEPEMECTUTEIIBHOTO U COYETATEIIbLHOTO CBOVCTB
CJIO’KE€HHSI U1 YMHOXEHUS, PaCIIPeCIUTEIbHOTO CBOMCTBA YMHOXKEHUsA. OKpyTIIeHHE
HaTypaJbHBIX YUCEIL.

JleauTenu v KpaTHbIC YUCiIa, HAMOONBIIMKM OOIIMI JIeNUTeNh U HauMEHbIIIEEe
oO1iiee kpaTHoe. JlenMMocTh CyMMBI U POU3BEACHUS. [leieHrne ¢ 0cTaTKoM.

Apodu

OObIkHOBEHHass JpoOb, OCHOBHOE CBOMCTBO JpOOH, COKpaIlleHHE ApOOeH.
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CpaBHeHUE U ynopsnounBaHue ApoOeil. Pemenune 3agay Ha HaAXOXKJIEHUE YACTH OT
LEeJI0oro M LEeJIoro mo ero yactd. JlpoOHOe Yuciao Kak pe3yiabTaT JeleHUs.
[IpencraBnenue necaTUYHON ApoOU B BUAE OOBIKHOBEHHON APOOU U BO3MOKHOCTh
MpeacTaBieHnss OOBIKHOBEHHON IpoOM B BHUJE AECATHUYHOU. JlecsaTUuHbIEe OpoOu U
MeTpHuueckas cucremMa Mep. ApudpMeTuyeckue AEHCTBUS U YUCIIOBBIE BBIPAKEHUS C
OOBIKHOBEHHBIMU U JIECITUUHBIMU JAPOOSIMHU.

OtHomienue. JleneHue B JaHHOM OTHOIIEHWU. MacmTad, TPONOPIHUS.
IIprMmeHeHnue mponopuui py peLIeHu! 3a1ad.

[lonsitue npoueHTa. Beluncnenue npoueHTa OT BEIMYUHBI U BETUYUHBI 10 €€
NOpOLEHTY. BpipakeHue MpoLEeHTOB JecATUYHBIMH JipoOsmu. Pemienue 3agad Ha
OpOLEHTHI. BripaxkeHne OTHOIIEHUS BEIMYHUH B MPOLEHTAX.

IosoxkuTENBbHBIEC U OTPULIATEIBHBIE YHCJIA

[lonoxuTenbHble W oTpulaTenbHble uucia. Llenpie yucna. Moayne uucia,
reoMeTpuyecKkass MHTepIpeTanus Moayis uucna. HM3o0paxenue ducen Ha
KOOpAMHATHOW  mpsAMoM.  UucnoBele  mpoMmexyTku.  CpaBHEHHME  YHCEl.
Apudmernyeckue 1eHCTBUS C MOJOKUTEIBHBIMA U OTPULIATEIHBIMU YHCIIAMHU.

[IpsstmoyrosibHas cucTeMa KOOpPAMHAT Ha IIockocTh. KoopnuHaThl TOYKH Ha
IUIOCKOCTH, abciucca u opauHara. [loctpoenue Touek u Guryp Ha KOOpAMHATHOM
IJIOCKOCTH.

BykBeHHBIE BbIpa:KeHH S

[Ipumenenue OyKB JUIs 3aMUCH MAaTEMAaTHUYECKUX BBIPAKEHUHN U MPEATIOKESHHIM.
CpoiictBa apupmMernueckux AeicTBUN. DBykBeHHBIE BBIpAKEHHS M UHCIOBBIC
NOJCTAHOBKH. DBYyKBEHHBIE PaBEHCTBA, HAXOXKJAEHUE HEU3BECTHOTO KOMIIOHEHTA.
®opmyibl, HOpMyIIbl IEpUMETpa U IJIOMIAIA MPSAMOYTOJIbHUKA, KBaJpara, 00bEMa
napajuiesieruIe1a u Kyoa.

Pemienne TeKCTOBBIX 32124

Pemienrie  TekcTOBBIX 3adad  apupMeTHYECKHMM  criocoboMm.  Pemienue
Joruyeckux 3anad. Pemenue 3amad nepebopoM Bcex BO3ZMOKHBIX BAPHAHTOB.

Pemenue 3agad, colep)KalluX 3aBUCUMOCTH, CBSA3BIBAIOUIMX BEJIUYHHBI:
CKOPOCTBb, BpeMH, paccTosHuE, LIEHa, KOJINYECTBO, CTOUMOCTb,
MPOU3BOAUTENBHOCTD, BpeMs, 00bEM paboThl. EnuHUIBI H3MepeHus: Macchl,
CTOMMOCTH, PACCTOSIHUSA, BPEMEHH, CKOPOCTH. CBSI3b MEXKy €AMHUIIAMHU U3MEPEHUS
KaK10M BEJIMUUHEL.

Pemenue 3a1a4, CBA3aHHBIX C OTHOLIEHUEM, ITPONOPLIMOHAIBHOCTBHIO BETUYHH,
IIPOLIEHTAMH; PEIEHUE OCHOBHBIX 33/1a4 Ha JPOOU U IMPOLEHTHI.

OueHka W TpUKUIIKA, OKpyrieHue pesyiabrata. CocTaBieHUE OYKBEHHBIX
BBIPAKEHUM 10 YCIOBUIO 331a4H.

[IpencraBieHne AaHHBIX € NOMOILIBIO TaOiuu W auarpamm. CronOuaTeie
JUarpaMMbl: YTEHHE U NTOCTpoeHue. UTeHue KpyroBbIX Uarpamm.

Harnasinnas reomerpust

Harnsgueie mnpencraBieHuss o ¢Qurypax Ha IUIOCKOCTH: TOYKa, MpsiMas,
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OTPE30K, JIy4, YroJ, JIOMaHasi, MHOTOYTOJIbHUK, YETBIPEXYTOIBHUK, TPEYTOJIBHUK,
OKPY’KHOCTb, KPYT.

B3anMmHOe pacnonokeHue IBYX NpPSIMBIX Ha IUIOCKOCTH, NapajulelIbHbIC
IpsIMBbIE, TIEPIECHAUKYIISIPHBIE TpsMbIe. M3MepeHue pacCTOSHUN: MEXAY IBYMS
TOYKaMH, OT TOYKH J0 MPSAMOMU, IJIMHA MAPIIPYTA HA KBAIPATHOM CETKE.

N3mepenne W TOCTPOEHHE YIVIOB C MOMOIIBIK TpaHcmopTupa. Buasl
TPEYrOJIbHUKOB: OCTPOYTOJIbHBIN, IIPSIMOYTOJIBHBIN, TYIIOYT OJIHBIM,
paBHOOEIPEHHBIH, PaBHOCTOPOHHUU. YeThIpEXYroIbHUK, [IPUMEPBHI
YETBIPEXYTOJIBHUKOB. 1IpsIMOYronpHUK, KBaJapaT: UCIOJIb30BAaHUE CBOWCTB CTOPOH,
yriaoB, nuaroHanei. MzoOpaxeHue reomeTpuyeckux GUIyp Ha HEJIMHOBAHHOM
Oymare ¢ MHCMOJb30BAaHUEM LMPKYJS, JMHEHKH, YTrOJbHUKA, TPAHCIOPTHUPA.
[TocTpoenus Ha kieTyaTon Oymare.

[lepumerp MHoroyroiapHuka. IloHsiTue momanu QUIYpbl, €IUHULBI
u3Mepenus miomaau. [pubnmxénnoe namMepenue miomaan Guryp, B TOM 4uciie Ha
kBajpaTHO ceTke. [lpubnmxéHHOE H3MepeHue JIMHBI OKPY>KHOCTH, IUIONIaJH
Kpyra.

CumMeTpusi: LEeHTpaJIbHAs, OCEBAsl U 3€pKAJIbHASI CHMMETPHH.

[TocTpoeHue CUMMETPUYHBIX QUTYD.

Harnsansle npeacTaBiaeHust 0 IPOCTPAHCTBEHHBIX (pUrypax: napasuienenumne,
KyO, mpusma, NHpaMuAa, KOHyC, LMIMHAp, wmap u cdepa. M3o0paxeHue
OpOCTpaHCTBEHHBIX (uryp. Ilpumepsl pa3BEPTOK MHOTOTPaHHUKOB, LMIMHApPA U
koHyca. Co3laHue Mojenell MpOCTpaHCTBEHHBIX (uryp (u3 Oymaru, NMpOBOJIOKH,
IUTACTHIIMHA U IPYTHX MaTEPUAIIOB).

[lonsitue oOBEMaA, eauHUIBI u3MepeHuss o00bEMa. OO0BEM MNPIMOYTOIBHOTO
napajuiesienurenaa, Kyoa.
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METAINIPEIMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/ibHBbIC YHHBEpPCAJIbHbIC Y4eOHbIC 1eHCTBUSA

Bba3oBble JJornuecKue 1edcTBUA:

BBISBJIATh W XapaKTePU30BaTh CYIICCTBCHHBIC MPU3HAKKM MATEMATHYCCKUX
O00OBEKTOB, TOHATHHA, OTHOIICHWH MEXIY TOHATHIMH, (HOPMYyIUpPOBATH
OTpEJeNCHUs]  TOHATHH,  YCTaHABIMBATH  CYIICCTBEHHBIA  TMPHU3HAK
KiIaccu(UKaIlMU, OCHOBaHUS I OOOOIICHHWS W CpPaBHCHHS, KPUTCPUHU
POBOJIMMOTO aHAJIN3a;

BOCIIpUHMMATh,  (QOPMYJIHpPOBaTH W  MPeoOpa3oOBBIBATH  CYXKJICHHS:
YTBEPJUTEIbHBIC W OTPHUIATCNIbHBIC, CIWHUYHBIC, YacTHbIE W oOIIue,
YCIIOBHBIE;

BBISBJISTh MATEMAaTHUYCCKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3U M TIPOTHBOPEYHS
B (aKkTax, JIAaHHBIX, HAOJIOJICHUSIX W YTBEPXKIACHUSAX, NpeIjiaratb KpUTSPUU
JUTSI BBISIBJICHHSI 3aKOHOMEPHOCTEH 1 TTPOTHBOPCUHIA,

JeNaTh BBIBOJBI C WCIIOJB30BAHUEM 3aKOHOB JIOTMKH, JACAYKTHBHBIX U
WHIYKTUBHBIX YMO3AKJIFOUEHUH, YMO3aKIIOUSHHUH 110 aHAJIOTHH;

pa3dupaTh TOKa3aTeIhCTBA MAaTEMATHUECKUX YTBEPXKACHHUH (TMPSMbIE U OT
NPOTHBHOTO), MPOBOJHUTH CaMOCTOSITEIPHO HECIOXHBIE JOKa3aTeIbCTBA
MaTeMaTUYeCKUX  (PaKTOB, BBICTpaWMBaTh apryMEHTAIlMIO, TPUBOIUTH
pUMEpHl U KOHTPIIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIE PACCYKICHHS;
BBIOMpATh CIOCOO pemeHus ydeOHOW 3adauyM (CpaBHUBATh HECKOJIBKO
BAPUAHTOB pCIICHUS, BHIOWpATh HambOOJee TNOAXOMSIIMUNA C YyIETOM
CaMOCTOSITEITLHO BBIJICIICHHBIX KPUTEPHUEB).

Ba3oBnble uccienoBarejabcKkue 1eHCTBHA.

UCIIOJIb30BaTh BOMPOCHI KaK MCCIIECIOBATEIbCKUNA WHCTPYMEHT TO3HAHMUS,
dbopMynrpoBaTh BOMPOCH], (PUKCHUPYIOIIME MPOTUBOpeUne, Mpobdiemy,
CaMOCTOSATEIbHO  yCTaHAaBIMBATh HMCKOMOE U JaHHOE, (OPMUPOBATH
TUIOTE3Y, apTYMEHTUPOBATH CBOIO TIO3UINIO, MHCHHUE;

IPOBOAUTh TO CaMOCTOATENBFHO COCTAaBIEHHOMY IIJIaHY HECIOKHBIN
AKCIIEPUMEHT, HEOOIBINIOE HCCIIEIOBAHNE TI0 YCTAHOBICHHUIO OCOOCHHOCTEH
MaTeMaTUYEeCKOro 0ObEKTa, 3aBUCUMOCTEN 00BEKTOB MEX Y COOOI;
CaMOCTOATENHHO (hopMyIHpoBaTh O0OOIIEHUS W BBIBOJBI IO PE3yiIbTaTam
POBEIEHHOTO HAOMIOACHUS, WCCIIENOBAaHUSA, OIEHWBATh JOCTOBEPHOCTH
MOJIYYEHHBIX PE3YyJIbTaTOB, BEIBOJOB U O00OIIECHUI;

IPOTHO3UPOBATh BO3MOXKHOE pAa3BUTHE TMpOIEcca, a TaKXKe BBIABUTATh
MIPEATOIOKEHHUS O €TO Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ ungopmaumeii:

BbIIABJIATH HCOOCTATOYHOCTD H N30BITOYHOCTD I/IH(l)OpMaI_[I/II/I, JaHHBIX,

H€O6XOI[I/IMBIX AJIA pCIICHUA 3ada4u,
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BbIOMpATh, AaHAJIU3UPOBATH, CHUCTEMATU3UPOBaTh M MHTEPIPETHPOBATH
MH(}OPMAIUIO Pa3IMYHbIX BUAOB U (POPM IPECTABICHUS;

BbIOMpaTh (GopMy MNpeacTaBiIeHUs HUHGOpPMAMU U WUIIOCTPUPOBATH
pemiaemMble 3aJaud  CXEMaMHM, JAMarpaMMaMy, HHOM Tpapukod U HX
KOMOHHAIIHSIMU;

OLICHMBATh HAAEKHOCTh HMHPOPMALMHU 1O KPUTEPUSIM, NPEITIOKEHHBIM
yUUTEIEM WIH CPOPMYIUPOBAHHBIM CAMOCTOSATEIBHO.

KoMMyHuKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIC 1eliCTBUSA:

BOCIIPUHHMATh U ()OPMYJIUPOBATH CYXKJACHUS B COOTBETCTBUHU C YCIOBHSIMU U
IEJSIMU OOIIEHUS, SICHO, TOYHO, TPAMOTHO BBIpa)kKaTh CBOIO TOUYKY 3PEHUS B
YCTHBIX M THCHbMEHHBIX TEKCTaX, JaBaTh MOSICHCHUS IO XOJY PpEIICHUs
3aJ1a4yu, KOMMEHTUPOBATh MMOTYUYEHHBIN pE3ysIbTaT;

B X0ji¢ 0OCYXICHHS 3a/J1aBaTh BOIPOCHI IO CYIIECTBY OOCYXIAEMOW TEMBI,
poOJIEMBI, pellaeMoi 3aJlay, BBICKA3bIBATh WJCH, HAIICJICHHBIC HAa TIOHUCK
PEIICHMS, COTIOCTABIISATh CBOU CYXICHHS C CY)KJICHUSIMU IPYTUX YYACTHUKOB
auanora, OOHapy)XMBaTh pa3IMUUe W CXOJCTBO TO3WIUH, B KOPPEKTHOMN
dbopme hopmMyIUpOBaThH pa3HOTIIACHS, CBOM BO3PAYKEHUSI;

NIPEJICTABIIATh PE3ybTaThl PEIICHMSI 3a]a4M, SKCIICPUMEHTA, HCCIICOBaHUS,
IPOEKTa, CAMOCTOSITENIbHO BbIOMpATh (hOopMaT BBHICTYIUICHHS C YYETOM 3a1ad
Ipe3eHTAIMU U 0COOCHHOCTEN ayAUTOPHH;

MOHUMATh W HCMOJB30BaTh MPEUMYIIECTBA KOMAaHIHON W MHIAUBUAYAJIbHOM
paboThI MPU pelIeHn: Y4eOHbIX MAaTEeMAaTUUECKHUX 3a/1ay;

NPUHUMATh I€JIb COBMECTHOM JAESTEeNIbHOCTH, IJIAHUPOBATH OPraHU3aIUIO
COBMECTHOW pPabOThl, pachpenensiTb BUABI padOT, JOTrOBapUBATHCS,
o0cyXaaTh MpOIECC W pe3yabTaT paboThl, 00001IaTh MHEHUS HECKOIBKHX
JIIO/IeH;

y4acTBOBaTh B TIPYMIOBBIX (opMax paboTel (0OCyXaeHHs, 0OMeH
MHEHUSIMH, MO3TOBBIE IITYPMBbI U IPYTHUE), BHIMOIHATH CBOIO YaCTh paOOTHI U
KOOPJMHUPOBATH CBOM JIEUCTBUS C IPYTMMH WICHAMH KOMaHJbI, OIICHUBAThH
KayecTBO CBOETO BKIajga B  OOmUHA  TPOAYKT TO  KPUTEPHSM,
c(hOpMyIHMPOBAHHBIM YYaCTHUKAMU B3aHMOICHCTBHSI.

PeryasiTuBHbIe YHUBepPCAJIbHbIE yUeOHbIE JeHCTBHUS

CamMoopranusanus:

CaMOCTOSITEJIbHO COCTAaBJIAThH IUJIAH, aJTOPUTM pEIICHUS 3aJayu (WJId €ro
4acTh), BBIOMpaTh CMOCOO pEIICHUS C YYETOM HMEIOIIMXCS PECypcoB H
COOCTBEHHBIX  BO3MOJKHOCTEH, apryMEHTHpPOBaTH MW  KOPPEKTUPOBATH
BapUaHTHI PEIICHUN ¢ yU€TOM HOBOU MH(POPMAIUH.

CaMOKOHTpO.Hb, 3M0]_II/IOHaJILHLII7[ HHTECJIJICKT:

BJAJIETh CIIOCO0AMU CaMOIPOBEPKHU, CAMOKOHTPOJIS Mpoliecca U pe3yJibTaTta
pelieHrs MaTeMaTUYeCKon 3aa4u;
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e TMPEIBUAETH TPYAHOCTH, KOTOPbIE MOI'YT BO3HUKHYTh IIPU PELICHUM 3a]a4H,
BHOCUTh KOPPEKTHBBI B JE€ATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSITENILCTB,
HalJJEHHBIX OIIUOOK, BBISIBICHHBIX TPYAHOCTEH;

e OLEHMBATh COOTBETCTBHUE PE3YJIbTATa JAEATEIBHOCTU IOCTABICHHOW LIENN U
YCIOBUSIM, OOBSCHATh MPUYMHBI JOCTHXKEHHUS WM HEJOCTH)KEHUS LIeJH,
HaXOAMUTh OLIMOKY, 1aBaTh OLIEHKY NPUOOPETEHHOMY ONBITY.

NPEAMETHBIE PE3YJIBTATBI

K xonmy oOydyenus B S kJjacce oOydarOnIuics TMOJYYUT CICAYIOIIHE
PEAMETHBIE PE3YyIbTATHI:

Yucsia v BLIYUCTICHUS

[TonuMath ¥ MpaBWIBHO YHOTPEOIATh TEPMUHBI, CBSI3aHHbBIE C HATYpaJbHBIMU
yucIaMu, OOBIKHOBEHHBIMU U JIECITUIHBIMU APOOSIMH.

CpaBHuBaTh U yHOPANOYMBATH HATypajdbHbIE UHCIa, CpaBHUBATh B
MPOCTEUIINX CIydasiX OOBIKHOBEHHBIC APOOH, JECATUYHBIC IPOOH.

CoOTHOCUT, ~ TOYKY HA  KOOPAMHATHOM  (YMCIIOBOM)  mOpsiMOM €
COOTBETCTBYIOIIMM €M YHCIOM W H300pa)kaTh HATypajbHbIE YHCJIa TOYKAMU Ha
KOOPJIMHATHOM (YHCIIOBOM) TIPSIMOIA.

Boimonuate apudmerndeckue AEUCTBUS C HATypaJbHBIMU YHUCIAMH, C
OOBIKHOBEHHBIMU APOOSMU B MPOCTEUIITUX CITydasiX.

BbINoOnHAT NPOBEPKY, MPUKUAKY PE3YJIbTaTa BHIYUCICHU.

OKpyIJIsITh HATypaJIbHBIC YUCJIA.

PenreHue TeKCTOBBIX 32124

Pemate TekcTOBBIE 3amaun apUYMETHUYCCKHM CIIOCOOOM U C ITOMOIIBIO
OpPraHM30BaHHOTO KOHEYHOTO nepedopa BcexX BO3MOKHBIX BAPUAHTOB.

Pemlate 3amaum, conepskaliue 3aBHCUMOCTH, CBSI3bIBAIOIIUE BEJIMYMHBIL:
CKOPOCTb, BpEMS, pACCTOSIHUE, 1IEHA, KOJIMYECTBO, CTOUMOCTb.

Hcnonb30BaTh KpaTKHE 3alUCH, CXEMBI, TaOIUIBI, 0003HAYCHUS TIPU PEIICHUH
3a7a4.

[lonb30BaThCs  OCHOBHBIMU  €AWUHULIAMM  HM3MEPEHMs: LI€Hbl, MAacCChl,
pacCTOSIHUS, BPEMEHHU, CKOPOCTH, BbIpaXaThb OJIHM E€IWHHUIIBI BEIUYUHBI YEpe3
IpyrHe.

W3BnekaTs, aHAIM3UPOBATH, OICHMBATH WH(OPMAIUIO, TPEICTABICHHYIO B
TabIMIEe, Ha CTOJI0YATON AuarpaMme, UHTEPIPETUPOBATh MPEICTABICHHBIE JAHHBIE,
MCIIOJIb30BaTh JaHHBIE IPU PEILICHUH 3a]1a4.

HarasigHasi reomerpust

[Tonb30BaThCs TEOMETPUUECKUMH MOHITUSIMU: TOYKA, MpsMasi, OTPE3OK, Ty,
YTOJI, MHOTOYTOJIbHUK, OKPY>KHOCTb, KPYT.

[IpuBoauTh mpUMeEpbl OOBEKTOB OKPYXKAIOIIET0 MHUpA, HUMEIOIUX (opMy
M3YUYEHHBIX T€OMETPUUECKUX (PUTYP.

Hcnonp3oBaTh TCPMHUHOJIOTHUIO, CBA3AHHYIO C yIJlaMH: BCPIIMHA, CTOPOHA, C
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MHOTOYTOJIbHUKaMHU: YTOJ, BEPIIMHA, CTOPOHA, JAWAroHaidb, C OKPYXHOCTBIO:
pagunyc, ITMameTp, UEHTP.

N300paxaTh u3yuyeHHBIE TEOMETpPUYECKHE (PUTYphl Ha HEJIWHOBAHHOU U
KJIETYATON Oymare ¢ MOMOIIBIO ITUPKYIS U TUHEHKH.

Haxonuth OUHBI OTPE3KOB HEMOCPEACTBEHHBIM H3MEPEHUEM C TIOMOIIBIO
JIMHENKH, CTPOUTH OTPE3KH 3aJaHHOW [JIMHBI, CTPOUTH OKPY>KHOCTH 3aJaHHOTO
panguyca.

Hcnonb3oBaTh CBOMCTBA CTOPOH U YIJIOB MPSIMOYTOJIbHUKA, KBaapara sl UX
MOCTPOEHUS, BBIYUCICHHUS TIJIOMIAU U IEPUMETPA.

Boluncnare nepumerp W IUIOMIAAL KBajapaTta, NPSMOYrojiibHUKa, GUryp,
COCTaBJICHHBIX W3 TMPSMOYTOJLHHUKOB, B TOM 4HCJE (GUTYp, HM300paKEHHBIX Ha
KJIeT4aToi Oymare.

[Tonb30BaThCs OCHOBHBIMM METPUYECKHUMHU €IMHUIIAMU U3MEPEHHUS JJIMHBI,
IO, BBIPAXKATh OJHU €IMHUIBI BEIMYMHBI YEPE3 JIPYTHE.

Pacno3naBate mapamienenunen, KyO, HCIOIb30BaTh  TEPMHUHOJIOTHIO:
BEpIIIMHA, PeOpO, TPaHb, U3MEPEHHUS, HAXOIUTh U3MEPEHUS Mapalljesenuea, Kyoa.

Boruncnare 00bEM  KybOa, mapajuienenurnena Mo 3aJaHHBIM H3MEPEHUSM,
M0JIb30BaThCS €AUHUIIAMH U3MEPEHUST 00bEMA.

Pemiate HecnoXHbIE 3aJaud Ha HU3MEPEHHE T€OMETPUYECKUX BEIMYUH B
NPaKTUYECKUX CUTYAIUsX.

K xoniy oOydenuss B 6 Kkjacce oOydarolmUHCA TMOJYYUT CIIETYIOIINE
IPEAMETHBIE PE3YJIHTATHI:

Yuca 1 BHIYMCICHUA

3HaTh M NOHUMATh TEPMHHBI, CBSI3AHHBIE C PA3TUYHBIMM BUIAMU YHUCET U
croco0amMu X 3aMKCH, TIEPEXOIUTh (€CIU 3TO BO3MOXKHO) OT OJAHOU (POPMBI 3aTTUCH
YHUCIIa K IPYromu.

CpaBHUBATh U yHOPSIOUYMBATH 1LIETBIE YMCIIA, OOBIKHOBEHHBIE M JECATUYHBIC
IpoOu, CpaBHUBATH YKCIIA OJTHOTO U PA3HBIX 3HAKOB.

BeimonHATh, codeTas YCTHBIE W TNHCbMEHHBIC MPUEMBI, apuMETHUUECKHE
JICHCTBUS C HATYPAJIBbHBIMU M LETBIMU YUCIaMH, OOBIKHOBEHHBIMU U JIECATUYHBIMU
JIPOOSMU, TIOJIOKUTEILHBIMU U OTPUIIATEIHHBIMUA YUCTAMH.

BpruncnsaTe 3Ha4€HUST YUCIOBBIX BBIPAXXEHUH, BBINOJIHITH IPUKUIKY U OLIEHKY
pe3ynbTaTa BBIYMCICHUH, BBHIMIOIHATH MPEOOpPA30BaHMS YHUCIOBBIX BBIPAKCHHN Ha
OCHOBE CBOMCTB apU(PMETUUECKUX JACHUCTBUIL.

CoOTHOCUTh TOYKY Ha KOOPAMHATHON MpPSMOW C COOTBETCTBYIOIIMM €M
YUCIOM W H300pakaTh 4YHWCJIa TOYKAMH HA KOOPAWMHATHOW MPSIMOM, HaXOAUTh
MOJIyJIb YUCJIA.

COOTHOCHUTH TOYKH B MPSAMOYTOJBHOW CHUCTEME KOOPJAWHAT C KOOPAWHATAMU
3TON TOYKH.

OKpyryisiTh 1LENble 4YKCiIa U JACCATUYHBIE IPOOU, HAXOAUTH MPUOIMKEHUS
YUCElL.
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YucaoBble 1 OyKBEeHHbIC BbIPAKEHUS

[lonuMate ¥ ynoTpeossiTh TEPMHUHBI, CBSI3aHHBIE C 3aMUCHIO CTETICHU YMCIIA,
HaxOJIUTh KBaJpaT U KyO YHMCIa, BBIUYMCIISATH 3HAYEHUSI YHUCIOBBIX BBIPAKECHUMH,
COJIEPIKAILUX CTEIICHH.

[Tonp30BaThCs MpU3HAKAMU JETUMOCTH, PACKIIAIbIBATh HATYPAIBHBIC YKCIIA HA
MPOCTHIE MHOKHUTENH.

[Tonbp30oBaThCcss MacITaboOM, COCTABIIATh MPOMOPIIUU U OTHOIIICHHUS.

Ucnonw3oBaTh OYKBBI Jj1s1 0003HAUECHHS YUCEN MPU 3aMUCU MATEMaTHYECKHUX
BBIPOKEHUH, COCTaBISATh OYKBEHHBIE BBIpaXKEHUS U (OPMYJIbI, HAXOIUTh 3HAYCHUS
OYKBEHHBIX  BBID@KEHUM, OCYIIECTBIISIE  HEOOXOAMMBICE  TOJACTAHOBKH U
npeoOpa3zoBaHusl.

Haxonuth HEM3BECTHBIN KOMIIOHEHT PaBEHCTBA.

Pemenne TeKCTOBBIX 3a1a4

Pemrate MHOTOIIIArOBBIE TEKCTOBBIE 33/1a4U ApUPMETHUUECKIUM CITOCOOOM.

PemaTe 3a1aun, CBSI3aHHBIE C OTHOIIEHHUEM, MPONMOPIUOHAIBLHOCTHIO BEJIUYKH,
MPOIICHTaMHU, PelIaTh TPX OCHOBHBIC 3aJ]a4l Ha APOOU U MPOICHTHI.

Pemate 3amauu, cojepikamive 3aBUCUMOCTH, CBSI3bIBAIOIIME BEJIUYUHBIL:
CKOPOCTb, BpeMs, paccrosiHue, 1ICHA, KOJINYECTBO, CTOMMOCTb,
POU3BOJIUTEILHOCTh, BpeMsi, O00bEM palOThl, HCHONB3Ys apuUPpMETUYECKUE
NEUCTBHS,  OLEHKY, MNPUKUAKY, I[IOJb30BaThCA  E€AUHULAMH  W3MEPEHUs
COOTBETCTBYIOIINX BEJIMYHH.

CoctaBisaTh OYKBEHHBIE BBIPAKEHUS MO YCIOBHIO 33/1a4H.

W3Bnekats uHGOpMALMIO, MPEICTABICHHYIO B TaOJuIlaXx, Ha JMHEWHOM,
CTONMOYATON WM KPYroBOM JuarpaMMax, WHTEPIPETUPOBAThH MpPEACTaBICHHBIC
JAHHBIE, UCIIOIb30BATh JAHHBIE MPU PELICHUH 3a]1a4.

[IpencraBnare mHGOPMALMIO C IMOMOIIBIO TAOIHI], JTUHEHHON W cTONOYaTON
Iarpamm.

Harnsignas reomerpust

[IpuBomuTh TpUMEpPHI OOBEKTOB OKPYKAIOMIETO MHpa, HMEIONUX (opmy
M3YYCHHBIX TE€OMETPUUYECKUX IUIOCKUX W TPOCTPAHCTBEHHBIX (HUTYp, TpPUMEPHI
PaBHBIX U CHMMETPUYHBIX QUTYP.

N300paxkatb ¢ TIOMONIBIO  IUPKYJs, JIMHEHKW, TpaHCIOpTHpa Ha
HEJTMHOBAHHOW M KJIETYaTOW OyMare M3y4eHHBIC MJIOCKUE TEOMETPUUYECKUE QUTYPHI
1 KOH(UTypanuu, CAMMETPUIHBIC (DUTYPHI.

[Tonp30BaThCs FEOMETPUUECKUMU MOHITUSMU: PABEHCTBO (PUTYp, CUMMETpPHUS,
HCIMOJIB30BATh TEPMHUHOJIOTHIO, CBSI3aHHYIO C CUMMETPHUEN: OCbh CUMMETPUH, LIEHTP
CUMMETPUHU.

Haxonuth BENMYMHBI YII10B U3BMEPEHUEM C MOMOIIBIO TPAHCIIOPTHUPA, CTPOUTH
YIUIBl 3aJJAHHOW BEJWYMWHBI, MTOJb30BaThCS MPU PELICHUM 3a/1a4 IpajyCHOM Mepou
YIJIOB, PaCIlO3HABATh HA YEPTE)KAX OCTPBINA, IPSIMOU, Pa3BEPHYTHIA U TYIIOU YTJIbI.

BpuncnaTe MHY JIOMAaHOM, NEPUMETP MHOTOYTOJIBHHUKA, MOJb30BATHCA
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€IUHULAMH U3MEPEHUS JUIMHBI, BBIPAXKaTh OJHU €IUHULIBI N3MEPEHNS JJIMHBI Yepes3
IpyrHe.

Haxonute, ucnones3ys 4epTEKHbIE HHCTPYMEHTBI, PACCTOSHUS: MEKIY ABYMS
TOYKaMH, OT TOYKH 10 NPSIMOM, JUINHY IIyTH HA KBaAPaTHOU CETKE.

Boruncnars  miomans  QUryp, COCTABICHHBIX U3 IPSIMOYTOJBHUKOB,
MCII0JIb30BaTh pa30MeHNEe Ha NPSIMOYTOJbHUKH, Ha PaBHbIE (DUTYpBI, TOCTPaUBAHUE
10 MPSIMOYTOJIBHUKA, MOJb30BaThCA OCHOBHBIMM €IMHULAMH U3MEPEHHU MJIOIIA/IH,
BBIpaKaTh OJTHU €AWMHULIBI U3MEPEHUS TUIOIIAIN Yepe3 APYTHE.

Pacnio3HaBaTh Ha MoJENsAX W HM300paKEHUSAX NUpPaAMUAY, KOHYC, LHIUHID,
UCIOJIb30BaTh TEPMUHOJIOTHIO: BEpIUINHA, peOpo, IpaHb, OCHOBaHHE, pa3BEPTKA.

N306paxkaTh Ha KieTyaTol Oymare nNpsIMOYyTOJIbHBIN Mapayljieenune].

Boruncnars 00bEM MPsIMOYTOJIBHOTO Mapajienenuneaa, Kyda, moib30BaThCs
OCHOBHBIMU €AMHUIIAMU U3MEpEHUs 00bEMa;

Pemate HeclokHbBIE 3a/laud Ha HAXO0XJEHUE T€OMETPUUECKUX BEIUYUH B
NPaKTUYECKUX CUTYALUSX.
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TEMATHYECKOE IINTAHUPOBAHHUE

5 KIIACC
KosmnuecTBo 4acos DJIeKTPOHHbIE
No /n HaumeHoBaHue pa3ieioB U TeM KonTposbmbie | TpakTieckue (undgposrbie)
NporpamMmbl Bcero 5 p o0pa3oBaTe/bHbIE
padoThI padoThbI pecypebi
1 Harypanenblie uncina. [leicTBus ¢ 13 1 bubnuorexa [JOK
HaTypaJbHBIMU YUCIAMHU https://m.edsoo.ru/7f4131ce
2 Harnsanas reomerpus. Jlnaum Ha 12 5 bubnuoreka [JOK
IIJIOCKOCTH https://m.edsoo.ru/7f4131ce
bu6mmoreka [IOK
3 OObIKHOBCHHEIC APOOH 48 1 https://m.edsoo.ru/7f4131ce
bu6mmoreka [IOK
4 Harnsanas reomerpus. MHOTOYTrOJIbHUKH 10 1 https://m.edsoo.ru/7f4131ce
bu6mmoreka [IOK
> Jlecamnbie poou 38 1 https://m.edsoo.ru/7f4131ce
6 Harnsanas reomerpus. Tena u purypsr B 9 1 bubnuoreka [JOK
MPOCTPAHCTBE https://m.edsoo.ru/7f4131ce
bu6mmoreka [JOK
! TosTopenne n 0dodmenue 10 2 https://m.edsoo.ru/7f4131ce
OBHIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 170 5 4



https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce

6 KIIACC

HaumeHoBaHue pa3ie/ioB U TeM

KoaunuyecTBo 4acoB

DJIeKTpOHHbIe (LN (POBbIE)

Ne n/m NPorpamMmbl Bcero E;;)TTIL (:JIbele ;I:) 62:)1;Tblimec1cne o0pa3oBaTe/ibHbIE pecypchl
bubmmoreka [{OK
1 Hatypanupic qucna 30 1 https://m.eds00.ru/7f414736
2 Harnsaanas reomerpus. [Ipsmeie Ha 7 bubnuorexa [JOK
TTIOCKOCTH https://m.edso0.ru/7f414736
bu6moreka [IOK
3 Jipotu 32 1 1 https://m.edsoo.ru/7f414736
bu6moreka [IOK
4 Harnsanas reomerpus. CummeTpust 6 1 https://m.edsoo.ru/7f414736
bu6moreka [IOK
5 Brrpaxxerust ¢ Oyksam 6 https://m.edsoo.ru/7f414736
6 Harnsannas reomerpus. @urypsl Ha 14 1 1 bubnuorexa [JOK
IIJIOCKOCTH https://m.edsoo.ru/7f414736
bu6mmoreka [JOK
7 [TonoxxuTenpHbIE M OTPUIIATEIBHBIC YUCITA 40 1 https://m. eds0o.ru/7f414736
bu6mmoreka [JOK
8 TpencTaBnenne AaHHbIX 6 1 https://m.edso0.ru/7f414736
9 Harnsannas reomerpus. @urypsl B 9 1 bubnuoreka [JOK
MPOCTPAHCTBE https://m.edsoo.ru/7f414736
10 [ToBTOpEHUE, 000OIICHNE, 20 2 bu6mmoreka [JOK
CHUCTEMAaTU3aLU https://m.edsoo.ru/7f414736
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 170 6 5



https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736

IHOYPOYHOE IIVIAHUPOBAHHUE

5 KIIACC
KosmmuyecTBO 4acos DJIeKTPOHHbIE
Ne uudposbie
T
i €eMa ypoka Beero KO&*TPOHB““" MpakTHueckne paGoTsl [podopuentanus | oGpa3oBaTesibHbIE
padoThl pecypesI
1 JlecaTnyHas cucTEMa CUUCIICHUS. 1 bubnuorexa [JOK
Psg HaTypanbHBIX yncen https://m.edsoo.ru/f2a0ccOc
2 JlecsiTuuHas cucTeMa CUMCIICHUSI. 1
Psg HaTypanbHBIX yncen
. bubmmoreka [{OK
3 Harypanbreiii pan. dncio 0 1 https://m.edsoo.ru/f2a0cafe
4 Harypanesnsbiit psa. Yucio 0 1
5 HarypanbsHble uncna Ha 1 bubnuoreka [IOK
KOOPJMHATHOM MPsIMOt https://m.edsoo.ru/f2a0e0fc
6 HarypanbsHble uncna Ha 1 bubnuoreka [IOK
KOOPJMHATHOM MpsIMOi https://m.edsoo.ru/f2a0e2a0
7 HarypanbsHble yncna Ha 1 bubnuoreka [JOK
KOOPJIMHATHOM MPsIMOit https://m.edsoo.ru/f2a0e426
8 CpaBHeHUeE, OKpYIJICHUE 1 bubnuoreka [JOK
HaTypaJbHbIX YUCET https://m.edsoo.ru/f2a0ce32
9 CpaBHeHME, OKpYyTJIEHUE 1 bubnnoreka [JOK
HaTypaJbHbIX YUCET https://m.edsoo.ru/f2a0cf54
10 CpaBHeHME, OKpYyTJIEHUE 1 ITpodeccus bubnnoreka [JOK
HATypaJbHbIX YHUCEII oyxrantep. https://m.edsoo.ru/f2a0d300
11 CpaBHeHMe, OKpyTrieHue 1 bubnuoreka [JOK
HATypPaJIbHBIX YUCEN https://m.edsoo.ru/f2a0d440
12 CpaBHeHME, OKpYyTIIEHUE 1
HaTypaJbHBIX YUCEN



https://m.edsoo.ru/f2a0cc0c
https://m.edsoo.ru/f2a0cafe
https://m.edsoo.ru/f2a0e0fc
https://m.edsoo.ru/f2a0e2a0
https://m.edsoo.ru/f2a0e426
https://m.edsoo.ru/f2a0ce32
https://m.edsoo.ru/f2a0cf54
https://m.edsoo.ru/f2a0d300
https://m.edsoo.ru/f2a0d440

Apudmernueckue qeicTBUS C

bu6mmoreka [{OK

1
3 HAaTypaJbHBIMU YUCIIAMHU https://m.edsoo.ru/f2a0eaca

Apudmernueckue qeicTBUS C bubnuorexa [JOK

14
HAaTypaJbHBIMU YUCIAMHU https://m.edsoo.ru/f2a0f5bha
Apudmernueckue AeMCTBUS C bubnuorexa [JOK

15
HATypaJbHBIMH YHCIIAMU https://m.edsoo.ru/f2a0f704
Apudmernueckue AeMCTBUS C bubnnorexa [JOK

16
HaTypaJbHBIMU YUCIAMHU https://m.edsoo.ru/f2a0fd8a
Apudmernueckue AeHCTBUS C bubnuoreka [IOK

17
HATypaJbHBIMH YHCIAMU https://m.edsoo.ru/f2a1015e

18 Apudmernueckue AeMCTBUS C bubnuoreka [IOK
HaTypaJbHbIMU YUCIAMHU https://m.edsoo.ru/f2a10c3a

19 Apubmernueckue TeUCTBUS C ITpodeccus bu6mmoreka [IOK
HATYPaJIbHBIMH YHCIIAMHU (buHAHCHCT. https://m.edsoo.ru/f2a10da2
CBoiicTBa HYJIS TP CIOKEHUU U

20 HO}KCHI/II/Iy CBOP'II)CTBa € TUHULBI bubunorexa LIOK
™ ’ https://m.edsoo.ru/f2al04ec
IIPU YMHOKEHUU
CBolicTBa HYJIS NPU CIIOKECHUH U

21 YMHOXEHHUH, CBOMCTBA €IMHUIIBI
[IPH YMHOKEHUU
[TepemecTuTenbHoOE U

29 COYETaTEIbHOE CBOMCTBA CIOKEHUS bubnuoreka [JOK
Y YMHOKEHHUS, paclpeaesnTeIbHOE https://m.edsoo.ru/f2a0ef3e
CBOMCTBO YMHOXECHHUSI
[lepemecturenbHOE U

23 COUYETATEIIBHOE CBOMCTBA CII0KECHHUS
Y YMHOXKEHHUS, paclpeaesuTeIbHOE
CBOMCTBO YMHOKEHHUS

o4 IlepemecturensHOE U

COYETaTEIbHOE CBOMCTBA CIIOKEHUS



https://m.edsoo.ru/f2a0eaca
https://m.edsoo.ru/f2a0f5ba
https://m.edsoo.ru/f2a0f704
https://m.edsoo.ru/f2a0fd8a
https://m.edsoo.ru/f2a1015e
https://m.edsoo.ru/f2a10c3a
https://m.edsoo.ru/f2a10da2
https://m.edsoo.ru/f2a104ec
https://m.edsoo.ru/f2a0ef3e

U YMHOXKEHMSI, paclpeeIuTeIbHOE
CBOWCTBO YMHOKCHHS

I[eJII/ITCJII/I W KpaTHBIC YHKCJIa,

25 pa3ioKEHUE YKCIIa HA MHOXKHUTEIN
26 Jlenutenu U KpaTHBIE YKCIIA, bubnuorexa [JOK
pa3JIoKEHUE YUCIIa HA MHOXKHUTEIN https://m.edsoo.ru/f2a116b2
97 Jlenutenu U KpaTHBIE YKCIIA,
pa3ioKEHUE YKCIIa HA MHOYKHUTEIN
bu6moreka [IOK
28 Henenue c ocraTkom https://m.edsoo.ru/f2a1116c
bu6moreka [IOK
29 Henenue c ocraTkom https://m.edsoo.ru/f2all4fa
30 [IpocTeie 1 cocTaBHBIE YKCIIA bubmorexa LOK
https://m.edsoo.ru/f2a11a90
31 [IpocThie 1 cocTaBHBIE YKCIIaA bubmrorexa [JOK
https://m.edsoo.ru/f2allbb2
30 [Ipusnaku ngenumoctu Ha 2, 5, 10, 3, bu6mmoreka [IOK
9 https://m.edso0.ru/f2a11806
33 [Ipusznaku genumoctu Ha 2, 5, 10, 3, bu6mmoreka [JOK
9 https://m.edsoo.ru/f2a1196e
34 UucnoBble BBIPAXKEHHUS; TOPSATIOK IMpodeccus bu6mmoreka [JOK
JIeCTBHI opoxkep. https://m.edsoo.ru/f2a11f18
35 YucnoBbIe BIPAKEHUS; TOPSIOK bubnnoreka [JOK
EUCTBUI https://m.edsoo0.ru/f2a12080
36 HucnoBble BEIPAXKEHUS; IOPSIIOK bubnnoreka [JOK
JIeUCTBUI https://m.edsoo.ru/f2al123fa
o | oo oo e e Bumorera LOK
P a ’ https://m.edsoo.ru/f2a0f894
JBUKEHUE U MTOKYIKU
38 Pemienne TekCTOBBIX 3a/1a4 Ha BCE bu6mmoreka [JOK



https://m.edsoo.ru/f2a116b2
https://m.edsoo.ru/f2a1116c
https://m.edsoo.ru/f2a114fa
https://m.edsoo.ru/f2a11a90
https://m.edsoo.ru/f2a11bb2
https://m.edsoo.ru/f2a11806
https://m.edsoo.ru/f2a1196e
https://m.edsoo.ru/f2a11f18
https://m.edsoo.ru/f2a12080
https://m.edsoo.ru/f2a123fa
https://m.edsoo.ru/f2a0f894

apudmeTnuecKue AeUCTBHS, HA
JIBU>)KEHUE U TIOKYIIKU

https://m.edsoo.ru/f2a0f9fc

Perienne TeKCTOBBIX 32/1a4 Ha BCE

bubmmorexa [{OK

39 apupumeTiieckue AeicTBus, Ha https://m.edsoo.ru/f2al21a2
ABHUIKCHUC U ITOKYIIKHU
Pemenne TeKCTOBBIX 3a7a4 Ha BCE
40 apudmernyeckue neﬁc;m{ Ha bubmorexa HOK
> https://m.edsoo.ru/f2a12558
ABUXKCHUC U TOKYIIKH
Pemenne TeKCTOBBIX 3a7a4 Ha BCE
41 apudmeTnyeckue neﬁcémf Ha bubmorexa LIOK
’ https://m.edsoo0.ru/f2a12832
ABUXXCHUC U ITOKYIIKU
Pemenne TekCTOBBIX 3a7a4 Ha BCE
42 apudmeTnyeckue neﬁcémf Ha bubmorera [JOK
’ https://m.edsoo.ru/f2a12990
JIB)KEHUE U TIOKYIIKU
43 KonTtponbHas padoTa o teme bubnuoreka [JOK
"HarypanbHbie yncia 1 HyJIb" https://m.edsoo.ru/f2al2cba
44 Touka, npsimasi, OTPE30K, JIyd. bu6mmoreka [IOK
Jlomanas https://m.edsoo.ru/f2a0d54e
H3mepenue e
45 Mzﬁ)lﬁqggm?g{}lﬁp?gg ;I;;,epeHHﬂ bubmorera [JOK
https://m.edsoo.ru/f2a0daee
JUTAHBI
n
46 | serpmicoxic cummIL H3Gpers Bumiorera LIOK
P JUHAL p https://m.edsoo.ru/f2a0df3a
JUIAHBI
47 OKDVKHOCTE 1 K bubnuoreka [JOK
Pyx pyr https://m.edsoo.ru/f2a0d684
48 OKpyXHOCTb U KpyT
}:IpaKTquCKaﬂ paboTa 1o Teme Bubnmorexa [IOK
49 [TocTpoenue y3opa u3

OKpYyKHOCTEIN"

https://m.edsoo.ru/f2a0d7e2



https://m.edsoo.ru/f2a0f9fc
https://m.edsoo.ru/f2a121a2
https://m.edsoo.ru/f2a12558
https://m.edsoo.ru/f2a12832
https://m.edsoo.ru/f2a12990
https://m.edsoo.ru/f2a12cba
https://m.edsoo.ru/f2a0d54e
https://m.edsoo.ru/f2a0daee
https://m.edsoo.ru/f2a0df3a
https://m.edsoo.ru/f2a0d684
https://m.edsoo.ru/f2a0d7e2

VYrou. [IpsaMoii, OCTpBIN, TyIIOH U

bu6mmoreka [{OK

50 Pa3BEPHYTHIMN YIJIIbI https://m.edsoo.ru/f2a1302a
51 VYrou. [IpsaMoii, OCTpBIN, TyIIOH U
Pa3BEPHYTHIN YIJIbI
Ipodeccus bubnuoteka [JOK
52 MsmepeHue yrios APXUTEKTOP. https://m.edsoo.ru/f2a1319c
bubmmoreka [{OK
53 Hsuepene yrios https://m.edsoo.ru/f2a132fa
54 Msmepenne yrios Eﬁ?ffﬂig 8}?22313476
55 [IpakTnueckas pabora o Treme bubnuoreka [IOK
"[TocTpoenue yrio" https://m.edso0.ru/f2a13606
HpoOs. [IpaBunbsHbIC U bubmuorexa [JOK
56 HEeTpaBWIbHBIE APOOH https://m.edsoo.ru/f2a13764
HpoOs. [IpaBunbsHbIC U bubnuoreka [IOK
S HEeTpaBWIbHBIE APOOH https://m.edsoo.ru/f2al3c8c
HpoOs. [TpaBunbsHbIC U bubnuoreka [IOK
58 HEeTIpaBWJIbHbIE APOOH https://m.edsoo.ru/f2a14146
59 HpoOs. [IpaBunbsHbIC U bubnuoreka [JOK
HEeTNpaBWIbHBIE APOOH https://m.edsoo.ru/f2a153f2
60 HpoOs. [IpaBunbsHbIC U bubnuoreka [JOK
HEeTpaBUJIbHBIE APOOH https://m.edsoo.ru/f2a15582
. bubmuoreka [JOK
61 OcnoBroe cBOICTEO ApodH https://m.edsoo.ru/f2al43e4
. bubmuoreka [JOK
62 OcnoBroe cBOICTEO ApodH https://m.edsoo.ru/f2al451a
. bu6mmoreka [JOK
63 OcnoBroe cBOICTEO ApodH https://m.edsoo.ru/f2a1463c
64 OcHoBHOE CBOICTBO ApodU bubmiorexa LIOK

https://m.edsoo.ru/f2al475e



https://m.edsoo.ru/f2a1302a
https://m.edsoo.ru/f2a1319c
https://m.edsoo.ru/f2a132fa
https://m.edsoo.ru/f2a13476
https://m.edsoo.ru/f2a13606
https://m.edsoo.ru/f2a13764
https://m.edsoo.ru/f2a13c8c
https://m.edsoo.ru/f2a14146
https://m.edsoo.ru/f2a153f2
https://m.edsoo.ru/f2a15582
https://m.edsoo.ru/f2a143e4
https://m.edsoo.ru/f2a1451a
https://m.edsoo.ru/f2a1463c
https://m.edsoo.ru/f2a1475e

bubmmorexa [{OK

65 OcHoBiOE CBOHCTBO APOOH 1 https://m.edsoo.ru/f2a14c90
. bubnuoreka [IOK
66 OcHoBOC CBOHCTBO APOOH 1 https://m.edsm])_.[ ru/f2aldded
67 OCHOBHOE CBOMCTBO JApoOU 1
68 Cpasnenne apobei 1 ?}?aﬁi;im Et?riﬂ/y/l;fé{s%g r(aﬁzamfm
. bubnuoreka IHOK
69 Cpasnenme podeit 1 https:// m.edsoz_.[ ru/f2al51f4
70 CpaBHenue apo0Oeit 1
71 CpaBaenue apooeit 1
72 CrnosxeHue U BBIYUTaHHE 1 bubnuoreka [IOK
0OBIKHOBEHHBIX Ipo0Oeit https://m.edsoo.ru/f2al7cc4
73 CnoxeHue U BhIYUTaHHUE 1 bubmuorexa [JOK
0OBIKHOBEHHBIX JIPOOCH https://m.edsoo.ru/f2al7e54
74 CnoxeHue U BhIYUTaHHUE 1 bubmuorexa [JOK
O0OBIKHOBEHHBIX APOOCH https://m.edsoo.ru/f2a1802a
75 CnoxeHue U BbIYUTaHHE 1 bubnuoreka [JOK
0OBIKHOBEHHBIX JIPOOCH https://m.edsoo.ru/f2al81ce
76 CnoxeHue U BbIYUTaHHE 1 bubnuoreka [JOK
0OBIKHOBEHHBIX JPOOCH https://m.edsoo.ru/f2a1835e
77 CioxxeHue u BBIMHMTAHHE 1
0OBIKHOBEHHBIX JIPOOCH
78 CioxxeHue u BBIMHMTAHHE 1
0OBIKHOBEHHBIX JIPOOCH
79 Croxenue u BBIMHMTAHHE 1
OOBIKHOBEHHBIX IpO0Oeii
80 Cwvemannas 1poor 1 Et?r?sﬂll;lr(r)::é(s%c])l rcjllmfzalsgze
81 CmerianHast 1po0b 1 bubnuoreka [IOK



https://m.edsoo.ru/f2a14c90
https://m.edsoo.ru/f2a14de4
https://m.edsoo.ru/f2a14f74
https://m.edsoo.ru/f2a151f4
https://m.edsoo.ru/f2a17cc4
https://m.edsoo.ru/f2a17e54
https://m.edsoo.ru/f2a1802a
https://m.edsoo.ru/f2a181ce
https://m.edsoo.ru/f2a1835e
https://m.edsoo.ru/f2a1592e

https://m.edsoo.ru/f2al5a5a

bu6mmoreka [{OK
82 CwmerranHas 1po6b https:/m.edsoo.ru/f2a15h68
bubmmorexa [{OK
83 CmerranHast 1po0Ob https://m.edsoo.ru/f2al5e2e
b
8 | ouionermix Apose e e
Ap ) https://m.edsoo.ru/f2a184e4
B3aMMHOOOpaTHBIE IPOOH
b
85 | obuonermux apobert T O
Ap ) https://m.edso0.ru/f2a18692
B3aHMHOOOpAaTHBIE TPOOH
b
8 | oSbioncinsx apobei Pumorera 10X
Ap ) https://m.edso0.ru/f2a18a20
B3aHMHOOOpAaTHBIE IPOOH
b
R e ——— e
Ap > https://m.edsoo.ru/f2a18b56
B3aHMHOOOpAaTHBIE TIPOOH
vy
8 | owinoncHix ApoGe e
Ap 5 https://m.edso0.ru/f2a19088
B3aHMHOO0OpAaTHBIE IPOOH
vy
8 | obuinoncHmiX Ao e O
Ap 5 https://m.edso0.ru/f2a19560
B3aHMHOOOpATHBIC IPOOH
00| ommnonemm poset e
Ap 5 https://m.edsoo.ru/f2a196a0
B3aHMHOOOpATHBIC IPOOH
YMHOXEHUE U JIeTIeHHe
91 O6LIKHOBCHHI>I;(H Ipobeit; butmiorexa [IOK
’ https://m.edsoo.ru/f2a198da
B3aMMHOOOpaTHBIE ApoOU
92 Pemienue TekcToBBIX 3a/1a4, butmaorera LIOK

https://m.edsoo.ru/f2al81ce



https://m.edsoo.ru/f2a15a5a
https://m.edsoo.ru/f2a15b68
https://m.edsoo.ru/f2a15e2e
https://m.edsoo.ru/f2a184e4
https://m.edsoo.ru/f2a18692
https://m.edsoo.ru/f2a18a20
https://m.edsoo.ru/f2a18b56
https://m.edsoo.ru/f2a19088
https://m.edsoo.ru/f2a19560
https://m.edsoo.ru/f2a196a0
https://m.edsoo.ru/f2a198da
https://m.edsoo.ru/f2a181ce

coaepxamux apoou. OCHOBHBIE
3a/1a4u Ha Apoou

Pemenmne TeKCTOBBIX 3a71a4,

93 coaepxamux apoou. OCHOBHBIE [pogeccns bubnmorexa LIOK
ACPKALIIX POOH. IpOJaBelL. https://m.edsoo.ru/f2a1835e
3aJ1a4uM Ha Jpoou
Pemenne TekcTo 3aaa4,
94 COH; }:Itla TI/IE ; (E);(I;E( OCJ‘,IH:)IBHI)IG bubmmorexa LIOK
ACpKAIIHX POOH. https://m.edsoo.ru/f2al8c5a
3aJ1auM Ha Jpoou
Pemenne TekcTo 3aaa4,
95 Come }:Itla TI/IE . (?(I;E( O?H:)IBHBIG bubmorexa LOK
ACpKAIIHX IPOOH. https://m.edso0.ru/f2a18e76
3aJlaud Ha Apoou
Pemenne TeKCTOBBIX 3a71ad,
96 CoJIepIKalux Apoou OiIHOBHBIe bubmorexa LJOK
’ https://m.edsoo.ru/f2al18f7a
3a/1a4u Ha ApoOu
Penrenue TeKCTOBBIX 3ama4
97 coJiepXKantux apoou Oi[HO];HBIe bubmorexa LOK
’ https://m.edsoo.ru/f2a199f2
3a/1a4u Ha Apoou
Pemrenue te
98 come Ijllfa TH)IZCTOCI?;E( 3Oacl:[:{l:)Il,z.HHe Eubmorexa OK
ACpKallux 1p : https://m.edsoo.ru/f2a19c2c
3a/1a4u Ha ApoOu
Pemrenue te
99 coui: Ijllc/la THECT(’:;E( 3Oa(lzllil:)Il,sHLIe Enbmorexa TOK
ACpKalluX 1p : https://m.edsoo.ru/f2alald6
3a/1a4u Ha ApoOu
P
100 | conepanux apot. OcHopse BuGmiorexa LIOK
ACpKalluX 1p : https://m.edsoo.ru/f2ala2ee
3a/1a4u Ha ApoOu
IIpumenenue OYKB I 3alIUCH
101 MEIl)TeMaTI/I‘{eCKIiIX Bli AKEHUU U Eubmiorexa LTOK
. p https://m.edsoo.ru/f2ala3fc
MIpeII0KEeHU N
102 [TpumeHeHue OYKB JUIsl 3aITUCH



https://m.edsoo.ru/f2a1835e
https://m.edsoo.ru/f2a18c5a
https://m.edsoo.ru/f2a18e76
https://m.edsoo.ru/f2a18f7a
https://m.edsoo.ru/f2a199f2
https://m.edsoo.ru/f2a19c2c
https://m.edsoo.ru/f2a1a1d6
https://m.edsoo.ru/f2a1a2ee
https://m.edsoo.ru/f2a1a3fc

MaTEMaTHYCCKUX BI)Ipa)KeHI/Iﬁ n
MIPEAJIOKEHUN

KonTtponsHas pabota o Teme

bubmmorexa [{OK

103 "OOBIKHOBEHHBIE IpoOu" https://m.edsoo.ru/f2ala51e
MHOroyroJbHHUKH.
104 quBng)l;yFOHBHHK MIPSAMOYTOJIBHUK bubmorexa [TOK
’ ’ https://m.edsoo.ru/f2al6ae0
KBaJ[paT
MHuoroyro .
105 q:rbfpg;yf(?;?}ic;x PSIMOYT OJTBHUK bubmorexa [TOK
’ ’ https://m.edsoo.ru/f2al6c7a
KBaJ[paT
[IpakTnueckas pabora o Treme
"[TocTpoenne NpsIMOYroJIbHUKA C Ipodeccus bubnuoreka [IOK
106 .
3aJaHHBIMHA CTOPOHAMH Ha HHKEHep. https://m.edsoo.ru/f2al6ele
HEJTMHOBAHHOM Oymare"
bu6mmoreka [IOK
107 Tpeyromprmk https://m.edsoo.ru/f2a16194
108 TpeyrosbHUK
[Tnomans u nepumerp
109 ﬁiﬁ?gﬁgi:ﬁ;ﬁg; COCTaBJICHHBIX Eubmorexa OK
’ https://m.edsoo.ru/f2a16fe0
U3 MPSMOYTOJIbHUKOB, €TUHUIIBI
M3MEepeHus TIOIIA U
[Tnomans u nepumerp
110 gi?:gﬁgﬁﬁﬁﬁg; COCTaBJICHHBIX bubmiorexa LIOK
’ https://m.edsoo.ru/f2a17184
U3 MPSAMOYTOJIBHUKOB, €TUHUIIBI
M3MEpEeHus TIOIIA U
[Tnomans u nepumerp
111 IIPSIMOYTOJIbHUKA U bubnuoreka [IOK

MHOT'OYT'OJIbBHUKOB, COCTABJICHHBIX
13 IpSAMOYTOJIbHUKOB, CAWMHHUIIBL

https://m.edsoo.ru/f2a17328



https://m.edsoo.ru/f2a1a51e
https://m.edsoo.ru/f2a16ae0
https://m.edsoo.ru/f2a16c7a
https://m.edsoo.ru/f2a16e1e
https://m.edsoo.ru/f2a16194
https://m.edsoo.ru/f2a16fe0
https://m.edsoo.ru/f2a17184
https://m.edsoo.ru/f2a17328

W3MEPEHHUS TUIOLIAIN

112 Ilepumerp MHOTOYTOTbHUKA g};ﬁiﬁ? E@fsﬂf/lfeeé(;g 8/11§2a1691e
113 [lepumeTp MHOrOYroJIbHHUKA

114 JlecsiTnuHas 3anmuch Apooeit E;ﬁ%ﬁfé%g S/I?za1b55e
115 Jecartuunas 3anuce npodeii E?fsﬂf/ﬁféig SIIISZale?e
116 JlecsiTnuHas 3anuck ApooOeit Eﬁ;ﬂ:&ig r(z/I]fzalbcfc
117 CpaBHeHHE NECATUUYHBIX Ipo0Oeit Eﬁ?ﬁﬁxz&ig 8}:23104951
118 CpaBHeHHUE eCATUYHBIX JpoOei Eﬁﬁggﬁg 8/I§Zalc63e
119 CpaBHeHUE eCATUYHBIX JpoOei ﬁ;?ﬁﬁf:g;g r(a/I]fzalcboz
120 CpaBHEHHE TECATUYHBIX TpoOei Eggﬁggﬁg r(a/I]fZalccz(e
121 CpaBHEHHE IECATHUYHBIX Tpo0ei

122 JleficTBUSI C TECATUYHBIMU APOOSIMU Egg?ﬁ;f;%g rOu/I1§231ce4a
123 JIeficTBHS C TECATUYHBIMU APOOIMU Egg?ﬁ?f:é%g S/I]SZalcfez
124 JIeficTBHS C TECATUYHBIMU APOOIMU Egg?;ﬁfé%g 8/11?231(1174
125 JleicTBUS ¢ NECATUUHBIME IPOOSIMU Egg?;?::;ig 8/11?231(1516
126 JIeicTBHS ¢ NECATUUHBIME IPOOSIMU Egg?ﬁ?:;%g rOu/I]§2a1d64C
127 JleWcTBUS ¢ IECATUYHBIMU APOOSIMU bub6nuoreka [IOK



https://m.edsoo.ru/f2a1691e
https://m.edsoo.ru/f2a1b55e
https://m.edsoo.ru/f2a1b87e
https://m.edsoo.ru/f2a1bcfc
https://m.edsoo.ru/f2a1c49a
https://m.edsoo.ru/f2a1c63e
https://m.edsoo.ru/f2a1cb02
https://m.edsoo.ru/f2a1cc2e
https://m.edsoo.ru/f2a1ce4a
https://m.edsoo.ru/f2a1cf62
https://m.edsoo.ru/f2a1d174
https://m.edsoo.ru/f2a1d516
https://m.edsoo.ru/f2a1d64c

https://m.edsoo.ru/f2a1d750

128 JlecTBUS C NECATUUHBIMU JpOOSIMU Eélg?;ﬂee;;g 8§2a1d85e
129 JlecTBUS C NECATUUHBIMU JpOOSIMU Egg?ﬁ;ﬁéﬁg gﬁzaldgﬁz
130 | Jlefieraius ¢ acaTiambm ADoK oo | hupsiimedsconuzaléara
131 JleicTBUS C IECATUUHBIMU JIpOOSIMU E:g;ﬁ;fg;g SIIISZaldbSS
132 JleficTBUSI C TECATUYHBIMU APOOSIMU Eﬁ?ﬁ;ﬁéﬁjg r(J/I]fzalema
133 JleficTBUSI C TECATUYHBIMU APOOSIMU E&?ﬁ%ﬁéﬁjg r(J/I]fzale150
134 JIeHCTBHS C NECATUYHBIMH APOOSIMHU ﬁ&?ﬁ%?:g;g 8/11§2a1e268
135 JlelcTBUS C JECATUYHBIMU APOOSIMU Eﬁ?ﬁ;ﬁ:&ig 8/11fzale3da
136 JleficTBUSI C TECATUYHBIMU APOOSIMU Egg?ﬁ;ﬁ:&%g rOu/I1§231e4f2
137 JleficTBUSI C TECATUYHBIMU APOOSIMU Egg?ﬁ;f:;%g rOu/I1§231e4f2
138 JIefcTBHS C TECATUYHBIMU APOOIMU Eggﬁﬁfﬁg gﬁzaleﬁe
139 JIeficTBHS C TECATUYHBIMU APOOIMU Egg?;ﬁfé%g 8/11?2;,11504
140 JIeficTBUS C TECATUYHBIMU APOOIMU

141 OxpyriaeHue AecATHUHBIX IpoOei Et?i?ﬁr%?:;%g rou/I1§2a1e826
142 OxpyryIeHHE NECATHYHBIX APOOEH Et?r?sﬂll;lr(r)::é(s%c])l rclj/I?ZalebSO
143 OxpyrieHue AecATHUHBIX IpoOei bubnuoreka [IOK



https://m.edsoo.ru/f2a1d750
https://m.edsoo.ru/f2a1d85e
https://m.edsoo.ru/f2a1d962
https://m.edsoo.ru/f2a1da7a
https://m.edsoo.ru/f2a1db88
https://m.edsoo.ru/f2a1e01a
https://m.edsoo.ru/f2a1e150
https://m.edsoo.ru/f2a1e268
https://m.edsoo.ru/f2a1e3da
https://m.edsoo.ru/f2a1e4f2
https://m.edsoo.ru/f2a1e4f2
https://m.edsoo.ru/f2a1e5f6
https://m.edsoo.ru/f2a1e704
https://m.edsoo.ru/f2a1e826
https://m.edsoo.ru/f2a1eb50

https://m.edsoo.ru/f2alec68

144 OxpyriieHue AecaTUYHbIX 1po0eit
145 lc)g Hlee};/l; T§§CTO(}:§E( glfljg;mme bubmorexa LIOK
JCPAAIIHX APOOH. https://m.edsoo.ru/f2aled8a
3aJ1a4M Ha Jpoou
146 lc)g Hi:e}:; TEECTO(E:(I;E( gillj;{;mme bubmorexa [IOK
JICPAAIIHX APOOH. https://m.edsoo.ru/f2alefl0
3aJ1a4M Ha Jpoou
147 | compamm apoba. Ooamame o BuGmiorera 1K
JCPAAIIHX APOOH. https://m.edsoo.ru/f2a1f028
3aJlaud Ha Apoou KOHCYJIbTaHT.
148 Ic)g HI:I;’I; TEECTO:(I;E( ?gillilg;HHe bubumorexa LIOK
JICPAALIIX IPOOHU. https://m.edsoo.ru/f2a1f136
3a/1auu Ha ApoOu
Pemenne TexcTOBBIX 3a7a4,
149 coaepxarux apoou. OCHOBHBIE
3a/1a4u Ha Apoou
Pernrenne TeKCTOBBIX 3a1ad,
150 cojaepxariux apoou. OCHOBHBIE
3a/1a4u Ha ApoOu
151 KontponbHas padoTa o Teme bubnuoreka [JOK
"JlecaTuunblie 1pooH" https://m.edsoo.ru/f2alf23a
152 MHOI;)Orrpa?HHHHKIg; I/;Z(())(ig;ﬁceHHe Ipodeccus bubnnoreka [JOK
MHOTOTP - Mon KOHCTPYKTOP. https://m.edsoo.ru/f2ala69a
MIPOCTPAHCTBEHHBIX TEJI
ororp OB. VO https://m.edsoo.ru/f2alad2a
MIPOCTPAHCTBEHHBIX TEJ
154 [IpsimoyrospHbIN NapaieienuIe, bubnuorexa [IOK

Ky0. Pa3BépTku Kyba u

https://m.edsoo.ru/f2a1a802



https://m.edsoo.ru/f2a1ec68
https://m.edsoo.ru/f2a1ed8a
https://m.edsoo.ru/f2a1ef10
https://m.edsoo.ru/f2a1f028
https://m.edsoo.ru/f2a1f136
https://m.edsoo.ru/f2a1f23a
https://m.edsoo.ru/f2a1a69a
https://m.edsoo.ru/f2a1ad2a
https://m.edsoo.ru/f2a1a802

Iapajijicjacnuicaa

[IpsAMOYyTroIBbHBIN MapajuIeIenuIe],

bubmmorexa [{OK

155 ky0. Pasépricn KyGa u https://m.edsoo.ru/f2ala924
napajuiesenunesa
156 [IpakTnueckas pabora o Treme bubnuorexa [JOK
"Pa3BépTka kyba" https://m.edsoo.ru/f2alaef6
157 O06béM Kyba, MPSIMOYTOJILHOTO bubnnorexa [JOK
napajienenurena https://m.edsoo.ru/f2alb09a
158 O6bEM Kyba, MPSIMOYTOJILHOTO bubnuoreka [IOK
napajieenuena https://m.edsoo.ru/f2alb248
159 O6bEM Kyba, MPSIMOYTOJILHOTO
napajuiesienunesaa
160 O6bEM Kyba, MPSIMOYTOJILHOTO
napajuiesienuneaa
[ToBTOpEHNE OCHOBHBIX MOHATHI U
HHCHTHS https://m.edsoo.ru/f2alf76c
Bcepoccuiickast mpoBepouHas
paborta
162 | Beepocortioan nponepoaian Bu6mrorera LIOK
P POBEP https://m.edsoo.ru/f2a1f924
paborta
H o
o | oo o ont B LOK
HIOB KYP - ’ https://m.edsoo.ru/f2alfaaa
000011eHNE 3HAHUI
o | Moo oo mour o LOK
F1OB KYP - ’ https://m.edsoo.ru/f2al1fc08
0000111eHIEe 3HAHUI
165 IloBTOpEHNE OCHOBHBIX MOHATUH U bubnuorexa [IOK

MCTOJOB KypcCa 5 KJacca,

https://m.edsoo.ru/f2alfeec



https://m.edsoo.ru/f2a1a924
https://m.edsoo.ru/f2a1aef6
https://m.edsoo.ru/f2a1b09a
https://m.edsoo.ru/f2a1b248
https://m.edsoo.ru/f2a1f76c
https://m.edsoo.ru/f2a1f924
https://m.edsoo.ru/f2a1faaa
https://m.edsoo.ru/f2a1fc08
https://m.edsoo.ru/f2a1feec

000011eHNE 3HAHUN

[ToBTOpEHNE OCHOBHBIX NOHATUN U

bubmmorexa [{OK

166 METOJI0B Kypca 5 Kimcca’ 1 https://m.edsoo.ru/f2a200a4
000011eHNE 3HAHUN
[ToBTOpEHNE OCHOBHBIX NOHATUN U
167 METOJIOB Kypca 5 Kiacca, 1
000011IeHNE 3HAHUN
i | oo copmmin | Busorea 0K
g yp N ’ https://m.edsoo.ru/f2a201f8
00001I1eHNE 3HAHUN
n -
o | nompeme e | Busorea 0K
A yp N ’ https://m.edsoo.ru/f2a20388
00001IIeHrE 3HAHUNA
| e o | B orea 0K
a1 P N ’ https://m.edsoo.ru/f2a2069e
0000111eHNE 3HAHUI
OBIIEE KOJIMYECTBO YACOB I10 170

I[TPOTPAMME



https://m.edsoo.ru/f2a200a4
https://m.edsoo.ru/f2a201f8
https://m.edsoo.ru/f2a20388
https://m.edsoo.ru/f2a2069e

6 KIIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
Ne uudposbie
Tema ypoka ITpodopuenranus
w/n yp Beero Kognpo.m,m,le HpﬁaKanecxue podop 11 o6pasoBaTeIbHbIE
padoThI padoTsI pecypesI
Apudmernueckue AeMCTBUS C
1 MHOTO3HAYHBIMU 1 bubmmorexa [IOK
https://m.edsoo.ru/f2a208ec
HaTypaJbHBIMU YUCIIAMHU
ApudbmeTnueckue NeiCTBUSA C
2 MEOl("iZ)?,HaqHHMH g 1 bubunorexa LIOK
https://m.edsoo.ru/f2a20aea
HaTypaJbHBIMU YUCITAMHU
ApudmeTnueckue NeUCTBUA C
3 MII;OI(}:)SHaIIHLIMI/I g 1 bubunorexa LIOK
https://m.edsoo.ru/f2a2140e
HaTypaJbHBIMU YUCIIAMHU
ApudmeTnueckrue qeicTBUS C
4 MII{)OS:)3HaqHLIMI/I g 1 bubunorexa LIOK
https://m.edsoo.ru/f2a21580
HaTypaJbHBIMU YUCIIAMHU
ApudmeTnueckue qeicTBUS C
5 MI];-;OI("l())SHa‘IHBIMI/I g 1 IIpodeccus xaccu bubmiorexa HOK
p p- https://m.edsoo.ru/f2a216de
HaTypaJbHBIMU YUCIIAMHU
ApudmeTnueckue qeicTBUS C
6 MgOI("lz)SHaHHLIMH g 1 bubinorexa LIOK
https://m.edsoo.ru/f2a2180a
HaTypaJIbHBIMU YHCIIAMU
YucoBbIE BEIPAXKEHUS
7 MOPSIJIOK L[eﬁcEBHﬁ , 1 brbmorexa [JOK
p i https://m.edsoo.ru/f2a20c48
HCIIOJIBL30BAaHNE CKOOOK
YucaoBele BRIPAKEHHS,
8 HOPSIOK z[eﬁcl;BHﬁ 1 bubmiorexa LHOK
P i https://m.edsoo.ru/f2a20d6a
HCIIOJIB30BAaHNE CKOOOK



https://m.edsoo.ru/f2a208ec
https://m.edsoo.ru/f2a20aea
https://m.edsoo.ru/f2a2140e
https://m.edsoo.ru/f2a21580
https://m.edsoo.ru/f2a216de
https://m.edsoo.ru/f2a2180a
https://m.edsoo.ru/f2a20c48
https://m.edsoo.ru/f2a20d6a

Hucnossie BEIPAKEHMUS,
MOPAJIOK IEUCTBHUI,
HCII0JIb30BAHUE CKOOOK

10

HucnoBsie BEIPAKEHMUS,
MOPAJIOK IEUCTBHI,
HCII0JIb30BAHUE CKOOOK

11

Yucnossle BEIPAKEHMUS,
MOPAJIOK IEUCTBHI,
HCII0JIb30BAHUE CKOOOK

12

OxkpyrieHne HaTypalbHBIX
qrcen

bu6moreka [IOK
https://m.edsoo.ru/f2a21274

13

OxkpyrieHre HaTypallbHBIX
qHCcen

IIpodeccus
HAHKEHED.

14

OkpyrieHue HaTypajJbHbIX
quce

15

JlenuTenu v KpaTHBIC YHCIIA;
HanOOJIBIIUN OOIIUI
JICIIUTENb U HAMMEHbIIIEE
o011ee KpaTHOe

bu6mmoreka [IOK
https://m.edsoo.ru/f2a22a3e

16

JlenuTenu v KpaTHBIC YHCIIA;
HanOOJIBIIUNA OOIIUI
JIETTUTEIb U HAaUMEHBIIIEE
o011ee KpaTHOe

bu6mmoreka [JOK
https://m.edsoo.ru/f2a22b9c

17

JlenuTenu U KpaTHBIC YHCIA;
HanOOJIBIIUN OOIIUI
JIETTUTEIb U HAaUMEHBIIIEE
oO11ee KpaTHOe

bubnuoreka [JOK
https://m.edsoo.ru/f2a2340c

18

Jlenutenu U KpaTHbIC YHCIIA;
HauOOIIBIINI 00U
JICIIUTENb U HANMEHbIIIEE
oOIiee KpaTHOE



https://m.edsoo.ru/f2a21274
https://m.edsoo.ru/f2a22a3e
https://m.edsoo.ru/f2a22b9c
https://m.edsoo.ru/f2a2340c

Jlenutenu v KpaTHbIC YHCIIA,
HanOOJIBIIUN OOIIUN

19 JICIMTEIIb U HAMMCHBIIICE
oOIee KpaTHOE
JlenmuTenu v KpaTHBIC YHCTIA;
20 HanOOJIBIIINN OOIINH
JICIITENIb U HAMMEHbIIIECE
o0111ee KpaTHOe
21 JlenumMocCTh CyMMBI U bubnnorexa [JOK
MPOU3BEICHUS https://m.edsoo.ru/f2a22d2c
29 JlenumMocTh CyMMBI U bubnuoreka [JOK
MPOU3BEJICHUS https://m.edsoo.ru/f2a23254
23 JleneHue ¢ 0CTaTKOM
Ipodeccus bubmuorexa [JOK
24 Henenue ¢ ocTaTkoM n;)oz(li;Beu. https:// m.edso;I ru/f2a24104
25 Pemrenne TeKCTOBBIX 3a1a4 bubunorexa LIOK
https://m.edsoo.ru/f2a21e90
26 Pemrenue TeKcTOBBIX 3a1a4 bubnnorexa LIOK
https://m.edsoo.ru/f2a2226e
27 Pemrenue TekcTOBBIX 3a1a4 bubmiorexa HOK
https://m.edso0.ru/f2a22412
28 Pemrenue TeKCcTOBBIX 3a1a4 bubinorexa LIOK
https://m.edsoo.ru/f2a226e2
29 Pemrenue TeKCcTOBBIX 3a1a4 bubinorexa LIOK
https://m.edsoo.ru/f2a228a4
30 KonTtponbHas paboTa o tTeme bubnnoreka [JOK
"HatypanbHble uncna" https://m.edsoo.ru/f2a242a8
31 [lepneniuKyIsspHBIE MIPSIMBIE BH6J.IHOTeKa HOK
https://m.edso0.ru/f2a24442
32 [lepnieH MKy pHBIE MTPSIMBIE bubnuoreka [IOK



https://m.edsoo.ru/f2a22d2c
https://m.edsoo.ru/f2a23254
https://m.edsoo.ru/f2a24104
https://m.edsoo.ru/f2a21e90
https://m.edsoo.ru/f2a2226e
https://m.edsoo.ru/f2a22412
https://m.edsoo.ru/f2a226e2
https://m.edsoo.ru/f2a228a4
https://m.edsoo.ru/f2a242a8
https://m.edsoo.ru/f2a24442

https://m.edsoo.ru/f2a24596

33 [NapannenbHbie TpsiMbIe bubmnorexa [TOK
https://m.edsoo.ru/f2a248d4
[Tpodeccust bubnuorexa [JOK
34 TapajenHbie mpambie NPOEKTHPOBIIIHK. https://m.edso0.ru/f2a24a32
Paccrosnue mexny nByms
35 TOYKaMH, OT TOYKH JIO bubmmoreka [{OK
MIPsIMOM, JJIMHA MapIIpyTa Ha https://m.edso0.ru/f2a24776
KBaJPAaTHOU CETKE
Paccrosuaue mexnay nByms
36 TOYKAMH, OT TOYKHU JI0
NpsAMOM, IJIMHA MapIIpyTa Ha
KBaJPAaTHOU CETKE
Paccrosinne mexay 1BymMst
37 TOYKaMH, OT TOUKH 10 bubmuorexa [JOK
NpsAMOM, IJIMHA MapIIpyTa Ha https://m.edsoo.ru/f2a24eb0
KBaJIpaTHOM CETKE
06 0
3 | ocnosiioc caoiicTso Apob BuGmiorexa LIOK
 JIPOOHL, https://m.edsoo.ru/f2a261fc
COKparieHue Apooeit
OOBIKHOBEHHAS IPOOb
39 OCHOBHOE CBOI‘/'ICJTIII;O I[p’o61/1 bubnnorexa LIOK
. ’ https://m.edso0.ru/f2a26670
COKparieHue Apooei
OOBIKHOBEHHAS APOOB,
40 OCHOBHOE CBOﬁCfll;)O Jpoou bubinorexa LIOK
. ’ https://m.edso0.ru/f2a26936
COKparieHue Apooei
11| ocwommoe eroommo oo Bu6morera LIOK
 JIPOOH, https://m.edso0.ru/f2a26ab2
COKpaIlleHue Ipooeit
42 CpaBHeHue u bubnuorexa [IOK

yIOpsI0YUBaHKUE JApo0eit

https://m.edsoo.ru/f2a2721e



https://m.edsoo.ru/f2a24596
https://m.edsoo.ru/f2a248d4
https://m.edsoo.ru/f2a24a32
https://m.edsoo.ru/f2a24776
https://m.edsoo.ru/f2a24eb0
https://m.edsoo.ru/f2a261fc
https://m.edsoo.ru/f2a26670
https://m.edsoo.ru/f2a26936
https://m.edsoo.ru/f2a26ab2
https://m.edsoo.ru/f2a2721e

43 CpaBHeHue 1 bubnuorexa [JOK
yIIOPSI0OUYUBaHHUE APOOEii https://m.edsoo.ru/f2a2749e
44 CpaBHeHue 1 bubnuorexa [JOK
YIOPSI0OYUBAHHUE APOOEii https://m.edsoo.ru/f2a275ac
Hecstuunbie 1podu u ITpodeccust bubmmoreka [{OK
45 .
METpUYecKas CHCTEMa Mep APXUPEKTOP. https://m.edsoo.ru/f2a2638c
16 Hecstuunbie 1podu u
METpPUYECKasl CUCTEMa Mep
Apudmernuecknue qeiiCTBUS C
47 Oé)BII(?HOBeHHHMI/I I/JII bubmmorexa LOK
https://m.edsoo.ru/f2a276¢c4
JECATUIHBIMU APOOSIMU
A o
https://m.edsoo.ru/f2a277dc
JECITUIHBIMH APOOSIMU
ApudmeTnueckue qeicTBUS C
49 Oé)BII(?HOBeHHI)IMI/I I;IH bubunorexa LIOK
https://m.edsoo.ru/f2a27d40
JECATUIHBIMH APOOSIMU
A o
https://m.edsoo.ru/f2a27ec6
JECATUIHBIMH APOOSIMHU
A o
https://m.edsoo.ru/f2a27c00
JNECATUYHBIMH APOOSIMU
bubnuoreka [JOK
52 Ornomenne https://m.edsoo.ru/f2a282c2
53 OTHoIlIEHHE
54 Jlenenue B JTaHHOM ipcﬁjcgﬁm bubmuoreka [JOK
OTHOILICHUU HHI)[KGHEP https://m.edsoo.ru/f2a28448
55 Jemenue B JaHHOM



https://m.edsoo.ru/f2a2749e
https://m.edsoo.ru/f2a275ac
https://m.edsoo.ru/f2a2638c
https://m.edsoo.ru/f2a276c4
https://m.edsoo.ru/f2a277dc
https://m.edsoo.ru/f2a27d40
https://m.edsoo.ru/f2a27ec6
https://m.edsoo.ru/f2a27c00
https://m.edsoo.ru/f2a282c2
https://m.edsoo.ru/f2a28448

OTHOIIICHUH

bu6mmoreka [{OK
56 MacmTab, nponoprus https://m.edsoo.ru/f2a28a7e
bubmmoreka [{OK
57 MacmTab, nponoprus https://m.edsoo.ru/f2a28c22
bubmmoreka [{OK
58 Tonsie nponeHTa https://m.edsoo.ru/f2a28d76
bubmmoreka [{OK
59 Tonsie nponeHTa https://m.edsoo.ru/f2a28efc
Brruucienune npoiieHTa oT
60 BEJINYUHBI U BeJP;HI;HHBI o eé bubmmorexa LOK
https://m.edsoo.ru/f2a29064
TIPOTICHTY
B
61 | monmammtn pemmmn 0 c8 Bugmorera LIOK
https://m.edsoo.ru/f2a291e0
MIPOIICHTY
Brrunciienue npouneHTa ot
62 BEJIMYWHBI ¥ BEJIMYUHEI 110 €6
MIPOIICHTY
Brruucnenue npoueHnrta ot
63 BEJIMYUHBI ¥ BEJIMYUHEBI 110 €8
MIPOIICHTY
P
o | Fomeme s s, Bumorea 10K
Alepaliux 1p https://m.edsoo.ru/f2a26512
MIPOIICHTHI
P
5 | Fomeme rrcmtt s, Bumorea 10K
JlepKaliux 1p https://m.edsoo.ru/f2a2818c
MIPOLICHTHI
Pemrenne TexcToOBBIX 3a1a4, Butmiorexa 1IOK
66 coJieprKalux Qpoou u

IIPOLCHTHI

https://m.edsoo.ru/f2a29546



https://m.edsoo.ru/f2a28a7e
https://m.edsoo.ru/f2a28c22
https://m.edsoo.ru/f2a28d76
https://m.edsoo.ru/f2a28efc
https://m.edsoo.ru/f2a29064
https://m.edsoo.ru/f2a291e0
https://m.edsoo.ru/f2a26512
https://m.edsoo.ru/f2a2818c
https://m.edsoo.ru/f2a29546

Pemenne TeKCTOBBIX 3a71ad,

67 coJIeprKaux qpoou u bubmmorexa [JOK
HPOLCHTHI https://m.edsoo.ru/f2a29a46
Pemenne TeKCTOBBIX 3a71a4,
68 coJiepKaniux Apoou u Bubmuoreka HOK
HPOLCHTHI https://m.edsoo.ru/f2a29bea
69 KonTponbHas pabora no teme bubnuorexa [JOK
"Tpobu" https://m.edsoo.ru/f2a29d34
70 OceBas cuMMeTpusL. bubnuoreka [IOK
LlenTpanbHas cuMMeTpuUst https://m.edsoo.ru/f2a2509a
71 OceBast cuMmMeTpHsL. bubmuorexa [JOK
LlenTpanbHas cuMMeTpust https://m.edsoo0.ru/f2a25428
79 [TocTpoenne cHMMETPUYHBIX bubnuoreka [IOK
¢buryp https://m.edsoo.ru/f2a252ca
73 [TocTpoeHre CHMMETPUYHBIX bubnuoreka [IOK
¢buryp https://m.edsoo.ru/f2a257fc
74 [IpakTrueckas padoTa 1o bubnuoreka [IOK
teme "OceBasi cummeTpus"” https://m.edsoo.ru/f2a2598c
75 CummeTpus B IPOCTPAHCTBE bubmnorexa [IOK
https://m.edsoo.ru/f2a25ae0
[Ipumenenne OykB st
76 3a11)mcn MaTeMa?Ifqucxnx Enbmorexa OK
e https://m.edsoo.ru/f2a2b274
77 bykBeHHBIE BEIDAKEHUS U bubnuoreka [IOK
YHCIIOBBIE TOACTAHOBKU https://m.edsoo.ru/f2a2b972
bykBeHHbIE paBEeHCTBA,
78 HE}II)I((O)K,[[GHI/ICP HEU3BECTHOTO bubmorexa LIOK
KOMITOHCHTA https://m.edsoo.ru/f2a2bada
79 bykBeHHbIE paBEHCTBA, bubnuorexa [IOK

HaX0XJCHUEC HCU3BCCTHOI'O

https://m.edsoo.ru/f2a2bbe8



https://m.edsoo.ru/f2a29a46
https://m.edsoo.ru/f2a29bea
https://m.edsoo.ru/f2a29d34
https://m.edsoo.ru/f2a2509a
https://m.edsoo.ru/f2a25428
https://m.edsoo.ru/f2a252ca
https://m.edsoo.ru/f2a257fc
https://m.edsoo.ru/f2a2598c
https://m.edsoo.ru/f2a25ae0
https://m.edsoo.ru/f2a2b274
https://m.edsoo.ru/f2a2b972
https://m.edsoo.ru/f2a2bada
https://m.edsoo.ru/f2a2bbe8

KOMIIOHCHTA

80 Popmyel ! Eg&n;gee;;g RazbLa
81 Popmyel ! E?ffﬁ%fgig 2220040
82 YeThIpEXYyroJIbHUK, IPUMEPBI 1 bubnnorexa [JOK
YETBIPEXYTOJIbHUKOB https://m.edsoo.ru/f2a2al9e
B | cooersa cropon yraon, ) BuSmroresa L1OK
aromaeii ’ ’ https://m.edsoo.ru/f2a2a2{2
[IpssMOyronpHUK, KBagpAT:
84 CBOWCTBa CTOPOH, YTJIOB, 1
JIaroHaJen
85 N3zmepenne yrios. Bussl 1 bubnuoreka [IOK
TPEYTrOJIbHUKOB https://m.edsoo.ru/f2a2a75c
86 N3zmepenne yrios. Bussl 1 bubnuoreka [IOK
TPEYroJIbHUKOB https://m.edsoo.ru/f2a2ab94
bubnuoreka [JOK
87 Hepumerp MHOroyronbHiKa 1 https:// m.edsoc%.I ru/f2a29eb0
88 [TepuMeTp MHOTOYTOJTBHUKA 1
89 [Tnomane Gurypsr 1
90 [Tnomans gurypsl 1
91 dopmybl IEpUMeETpa U 1
TJIOLIAAN MIPSMOYTOJIbHHUKA
92 dopmybl IEpUMeETpa U 1
TJIONIAN MIPSIMOYTOJIbHHUKA
[Tpubnmxénnoe u3MepeHue
93 1
wIomaau Guryp
94 [IpakTuyeckas pabora o 1 bubnuoreka [IOK

teme "llnomans kpyra"

https://m.edsoo.ru/f2a2ae8c



https://m.edsoo.ru/f2a2bd14
https://m.edsoo.ru/f2a2be40
https://m.edsoo.ru/f2a2a19e
https://m.edsoo.ru/f2a2a2f2
https://m.edsoo.ru/f2a2a75c
https://m.edsoo.ru/f2a2ab94
https://m.edsoo.ru/f2a29eb0
https://m.edsoo.ru/f2a2ae8c

KonTtposnsHas paboTa o teme

95 "BoipaxkeHus ¢ OyKBamH.
@urypsl Ha maockocTu"
bubmmoreka [{OK
% Henere uncna https://m.edsoo.ru/f2a2bféc
bubmmoreka [{OK
97 Henere uncna https://m.edsoo.ru/f2a2c07a
bubmmoreka [{OK
9% Henere umcna https://m.edsoo.ru/f2a2c17e
Moynb uncia
99 reofAZTquecxe:z bubmorexa LOK
https://m.edso0.ru/f2a2c886
WHTEPIPETAITIS MOy
Monaynb uncia
100 reofaszqucxa;ﬂ bubmorexa LOK
https://m.edsoo.ru/f2a2ca3e
WHTEPIIPETAIUS MOTYIISI
Moy uncia
101 reofaszqucxa;ﬂ bubmorexa LOK
https://m.edsoo.ru/f2a2cha6
WHTEPIIPETAIUS MOTYIISI
Monaynb uncia,
102 reoMeTpuuecKas
WHTEPIIPETAIUS MOTYJISI
Monayinb uncia,
103 reoMeTpuyIecKas
WHTEPIpETAIIS MO
104 UncnoBble TPOMEKYTKU
105 [TonoxxurenpHbIC U
OTpHUIaTeNIbHbIE YHCIIa
106 [TonoxxurenpHbIC U
OTpHUIaTeNIbHbIE YUCIIa
107 CpaBHEHHE MOJIOKUTEIBHBIX bu6nuoreka [IOK



https://m.edsoo.ru/f2a2bf6c
https://m.edsoo.ru/f2a2c07a
https://m.edsoo.ru/f2a2c17e
https://m.edsoo.ru/f2a2c886
https://m.edsoo.ru/f2a2ca3e
https://m.edsoo.ru/f2a2cba6

1 OTPHULATCIIBHBIX YHUCEJI

https://m.edsoo.ru/f2a2ce30

CpaBHEHHE TOJIOKUTEIIBHBIX

bubmmoreka [{OK

108
Y OTPULIATENIBHBIX YUCET https://m.edsoo.ru/f2a2cf48
109 CpaBHEHHE TOJIOKUTEIIBHBIX
Y OTPUIIATEIILHBIX YHUCET
110 CpaBHEHHE TOJIOKHUTEIIBHBIX
Y OTPUIIATEIILHBIX YUCET
111 CpaBHEHHE TOJIOKHUTEIIBHBIX
Y OTPUIIATEIIBHBIX YHUCETT
ApudmeTnueckue qJeCTBUSA C
112 H(I))HSKHTenLHHMI/IiI bubmmorexa LOK
https://m.edsoo.ru/f2a2d830
OTPHUIATESIIEHBIMY YUCIIAMHA
ApudmeTnueckue NJeiCTBUSA C
113 H(I))J'I(;b)KI/ITeJ'II)HI)IMI/IliI bubunorexa LIOK
https://m.edsoo.ru/f2a2d984
OTPHIIATEILHBIMU YHCIIAMH
ApudmeTnueckue qeicTBUS C
114 H(E)J'I(;b)KI/ITeJ'II)HI)IMI/III[/I Bubmiorexa LIOK
https://m.edsoo.ru/f2a2dab0
OTPHIIATEILHBIMU YK CIIAMH
ApudmeTnueckue qeicTBUS C
115 HEJI(?X(HTeJILHHMHII[/I bubmiorexa HOK
https://m.edsoo.ru/f2a2ddee
OTPHIIATEILHBIMU YK CIIAMH
Apudmernuecknue qeiCTBUSA C
116 H(I))n(;bmHTeJILHHMHII[/I bubmiorexa HOK
https://m.edsoo.ru/f2a2defc
OTPHIIATCILHBIMU YHCIIAMH
Apudmernueckne qeiCTBUS C
117 H(I))JI(?)KHTeJILHHMHII[/I bubmiorexa LHOK
https://m.edsoo.ru/f2a2e384
OTpUIIATENILHBIMH YHCIIaAMU
Apudmerndeckue JeUCTBUA C
pud A bubmuoreka [JOK
118 HOJIOKUTEIBLHBIMA U

OTPULATCIIbHBIMU YN CJIIaMHU

https://m.edsoo.ru/f2a2e5f0



https://m.edsoo.ru/f2a2ce30
https://m.edsoo.ru/f2a2cf48
https://m.edsoo.ru/f2a2d830
https://m.edsoo.ru/f2a2d984
https://m.edsoo.ru/f2a2dab0
https://m.edsoo.ru/f2a2ddee
https://m.edsoo.ru/f2a2defc
https://m.edsoo.ru/f2a2e384
https://m.edsoo.ru/f2a2e5f0

119

Apudpmernueckue neicTBUA C
MOJIOKUTEITHHBIMU U
OTPHILATEIEHBIMU YHCIAMHU

bu6mmoreka [{OK
https://m.edsoo.ru/f2a2e762

120

Apudpmernueckue 1eicTBUA C
MOJIOKUTEITHHBIMU U
OTPHIIATEIIEHBIMU YHCIIaAMHU

bubmmoreka [{OK
https://m.edsoo.ru/f2a2eb90

121

Apudmernueckue AeMCTBUS C
MOJIOXKUTEIbHBIMU U
OTpULIATENIbHBIMH YUCIIaMU

bubmmoreka [{OK
https://m.edsoo.ru/f2a2ecf8

122

Apudmernueckue AeMCTBUS C
MOJIOKUTETbHBIMU U
OTpULATENIbHBIMH YHCIIaMU

bu6mmoreka [IOK
https://m.edsoo.ru/f2a2eel0

123

Apudmernueckue AeMCTBUS C
MOJIOKUTEIBHBIMU U
OTPHLIATEIIbHBIMU YU CIIAMU

bu6mmoreka [IOK
https://m.edsoo.ru/f2a2f248

124

Apubmernueckue TeUCTBUS C
MOJIOKUTEITHHBIMU U
OTPHIIATEIILHBIMU YUCIIAMHU

125

ApubdmMernueckue TeUCTBUS C
MOJIOKUTEITbHBIMU U
OTpUATENIbHBIMH YHCIIaMU

126

ApudmMeTrnueckue TeHCTBUS C
MOJIOKUTETbHBIMU U
OTpUIATENILHBIMH YHCIIaMU

127

ApudmMernueckue TeHCTBUS C
MOJIOKUTETbHBIMU U
OTPULIATEILHBIMU YHCIIAMU

128

Apudpmernueckue neicTBUs ¢
MOJIOKUTEITbHBIMU U
OTPHLIATEIIbHBIMU YUCIIAMU



https://m.edsoo.ru/f2a2e762
https://m.edsoo.ru/f2a2eb90
https://m.edsoo.ru/f2a2ecf8
https://m.edsoo.ru/f2a2ee10
https://m.edsoo.ru/f2a2f248

Apudpmernueckue neicTBUA C

129 MMOJIOKUTEILHBIMH H
OTPUIIATEILHBIMU YHCIIAMH
Apudpmernueckue 1eicTBUA C
130 MOJIOKUTEIBLHBIMH H
OTPUIIATEILHBIMU YHCIIAMH
bubmmoreka [{OK
131 Pelierye TeKCToRBIX 33121 https://m.edsoo.ru/f2a3035a
bubmmoreka [{OK
132 Pemrenne TeKCTOBBIX 3a74a4 https://m. edsoo.ru/f2a304c2
bu6moreka [IOK
133 Permrenne TeKCTOBBIX 3a1a4 https://m. edsoo.ru/f2a305e4
bu6moreka [IOK
134 Pemenme TekcTOBBIX 3a1a4 https://m. edsoo.ru/f2a30706
KonTtponsHas padoTa no
TemaM "bykBeHHbIE
135
BbIpakeHus1. [lostoxuTebHBIC
Y OTpHULIATEJIbHbIC Yncia
136 [IpsimoyronsHas cuctemMa bubnuoreka [JOK
KOOPJIMHAT Ha MJIIOCKOCTH https://m.edsoo.ru/f2a30ca6
K
157 | maoekoern, aserncea Bu6orera LIOK
» 2ot https://m.edsoo.ru/f2a311d8
OpJIMHAaTa
138 CronbuaTble U KPYroBble bubnuoreka [IOK
JarpaMMbl https://m.edsoo.ru/f2a3178c
I1 0
139 towe Moctpocre BuGiorera LIOK
" p https://m.edsoo.ru/f2a318ae
JrarpaMmm
Pemienne TekcTOBBIX 3a/1a4,
140 CoJiepKalluX JaHHbIE,

IpCACTAaBJICHHLIC B Ta6n1/1uax



https://m.edsoo.ru/f2a3035a
https://m.edsoo.ru/f2a304c2
https://m.edsoo.ru/f2a305e4
https://m.edsoo.ru/f2a30706
https://m.edsoo.ru/f2a30ca6
https://m.edsoo.ru/f2a311d8
https://m.edsoo.ru/f2a3178c
https://m.edsoo.ru/f2a318ae

1 Ha JuarpaMmmax

Pemenne TeKCTOBBIX 3a71a4,
coAepKalluX JaHHBIE,

141
MpEJCTaBICHHbIE B TAOIHIIaxX
Y Ha uarpaMmmax
[IpssMOyTOIBHBIM
142 napajuienenunesn, Kyo, bubnuorexa [JOK
pu3Ma, MUpaMuIa, KOHYC, https://m.edso0.ru/f2a319c6
TUATUHIP, map u cdepa
[IpssMOyroabpHBIM
143 napajuiefnenunesn, Kyo, bubnuoreka [JOK
pu3Ma, MUpaMuIa, KOHYC, https://m.edsoo.ru/f2a31afc
IUAITUHID, ap u chepa
144 N3obpaxenune bubmuorexa [JOK
MIPOCTPAHCTBEHHBIX (HUTYP https://m.edsoo.ru/f2a3206a
N3obpaxenue
145
MMPOCTPAHCTBEHHBIX (HUTYP
[Ipumeps! pa3BépToK
146 MHOTOTPaHHUKOB, ITUJIUHIPA
1 KOHyca
147 | roue "Covtame sorench Bubmiorera LIOK
A 8 " https://m.edsoo.ru/f2a3252e
MIPOCTPAHCTBEHHBIX (DUTYD
148 [Tonsarue 00bEMa; € TUHUALIBI bubnuoreka [JOK
n3MepeHus: 0obéMa https://m.edsoo.ru/f2a321c8
o | o B 10K
P 1, Kyod, https://m.edsoo.ru/f2a3234e
dbopmyIel 00bEMa
150 O0BEM MIPAMOYTOIBHOTO

napajiesenunesa, Kyoa,



https://m.edsoo.ru/f2a319c6
https://m.edsoo.ru/f2a31afc
https://m.edsoo.ru/f2a3206a
https://m.edsoo.ru/f2a3252e
https://m.edsoo.ru/f2a321c8
https://m.edsoo.ru/f2a3234e

hopmyIel 00bEMa

[ToBTOpEHNE OCHOBHBIX
IOHSATUI U METOJIOB KypCOB 5

bu6mmoreka [{OK

151 u 6 KIaccoB, 00600IIeHNE U https://m.edsoo.ru/f2a328f8
CHUCTEeMaTU3alnsl 3HAHUI
[ToBTOpEHNE OCHOBHBIX

152 IIOHSATUHA U METOJ0B KypCOB 5 bubnuorexa [JOK
H 6 Ki1accoB, 00001IeHNE U https://m.edsoo.ru/f2a32a9c
CHUCTEeMaTH3allnsl 3HAHUI
[ToBTOpEHNE OCHOBHBIX

153 MOHSTUN U METOJIOB KypCOB 5 bubmuorexa [JOK
H 6 KJ1accoB, 0000IIeHIE U https://m.edsoo.ru/f2a32bd2
CHUCTEeMaTH3allusl 3HAHUI
[ToBTOpEHNE OCHOBHBIX

154 MOHSTUN U METOJIOB KypCOB 5 bubnuoreka [IOK
H 6 KJ1accoB, 0000I1eHNE U https://m.edsoo.ru/f2a3312c
cUCcTeEMAaTU3alys 3SHaHUH
[ToBTOpEHNE OCHOBHBIX

155 MOHSTUN U METOJIOB KYpCOB 5 bubnunoreka [JOK
H 6 KJ1accoB, 000011eHNE U https://m.edsoo.ru/f2a33352
cUCTeMaTu3allus 3HaHUH
[ToBTOpEHNE OCHOBHBIX

156 MOHATUNA U METOJ0B KYypCOB 5 bubnuorexa [IOK
H 6 KJ1accoB, 000011eHNE U https://m.edso0.ru/f2a33596
CUCTeMaTH3aIlys 3HAaHUH
[ToBTOpEHNE OCHOBHBIX

157 MOHSATUNA U METOJ0B KYpCOB 5 bubnunoreka [JOK
H 6 KJ1accoB, 0000I1IeHNE U https://m.edsoo.ru/f2a33780
cUcTeMaTu3alus 3HaHUM

158 IloBTOpEHNE OCHOBHBIX bubnuorexa [IOK

MOHSATUN U METOJO0B KypCOB 5

https://m.edsoo.ru/f2a338b6



https://m.edsoo.ru/f2a328f8
https://m.edsoo.ru/f2a32a9c
https://m.edsoo.ru/f2a32bd2
https://m.edsoo.ru/f2a3312c
https://m.edsoo.ru/f2a33352
https://m.edsoo.ru/f2a33596
https://m.edsoo.ru/f2a33780
https://m.edsoo.ru/f2a338b6

# 6 Kj1accoB, 00001eHNE 1
cucTeMaTu3anys 3HaHui

[ToBTOpEHNE OCHOBHBIX
IOHSTUI U METOJIOB KypCOB 5

bubmmoreka [{OK

159 H 6 Ki1accoB, 00001IeHNE U https://m.edsoo.ru/f2a339ce
CHUCTEeMaTH3allns 3HAHUI
[ToBTOpEHNE OCHOBHBIX
MOHSTUI U METOJIOB KypCOB 5

160 u 6 Ki1accoB, 0000IIeHNE 1 bubmmoreka [{OK
cUCTeMaTH3alus 3HaHUH / https://m.edsoo.ru/f2a33ad2
Bcepoccuiickas npoBepoyHas
pabota
Hrtorosast KOHTpoJIbHASA

161 pabora / Bcepogcnﬁcxaﬂ bubmorexa [JOK

https://m.edsoo.ru/f2a33bd6

npoBepoyHasi pabora
[ToBTOpEHNE OCHOBHBIX

162 MOHSTUN U METOJIOB KypCOB 5 bubnuoreka [IOK
H 6 KJ1accoB, 000011eHNE U https://m.edsoo.ru/f2a33f46
cUCTeMaTu3allus 3HaHUH
[ToBTOpEHNE OCHOBHBIX

163 MOHSTUN U METOJIOB KYpCOB 5 bubnuoreka [JOK
H 6 KJaccoB, 0000IIeHNE U https://m.edsoo.ru/f2a340b8
cUCTeMaTu3aIlus 3HaHUH
[ToBTOpEHNE OCHOBHBIX

164 MOHATUNA U METOJ0B KypCOB 5 bubnuoreka [IOK
H 6 KJ1accoB, 000011IeHNE U https://m.edsoo.ru/f2a3420c
cUCTeMaTu3alus 3HaHUI
[ToBTOpEHME OCHOBHBIX

165 MOHATHI U METOJIOB KypCOB 5 bubnuorexa [IOK

u 6 Ki1accoB, 0000IIeHNE U
CUCTEMATH3AIUs 3SHAHMIMA

https://m.edsoo.ru/f2a3432e



https://m.edsoo.ru/f2a339ce
https://m.edsoo.ru/f2a33ad2
https://m.edsoo.ru/f2a33bd6
https://m.edsoo.ru/f2a33f46
https://m.edsoo.ru/f2a340b8
https://m.edsoo.ru/f2a3420c
https://m.edsoo.ru/f2a3432e
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[ToBTOpEHNE OCHOBHBIX
IOHSTUI U METOJIOB KypCOB 5
# 6 Kj1accoB, 00001eHNE 1
CHUCTEMaTU3alUsl 3HAHUI

bubmmoreka [{OK
https://m.edsoo.ru/f2a34478
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[ToBTOpEHNE OCHOBHBIX
MOHSTUH U METOJIOB KypCOB 5
H 6 Ki1accoB, 00001IeHNE U
CHUCTEeMaTH3allnsl 3HAHUI
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[ToBTOpEHNE OCHOBHBIX
MOHSTUN U METOJIOB KypCOB 5
H 6 KJ1accoB, 00001IeHNE U
CHUCTEeMaTH3allusl 3HAHUI

bu6moreka [IOK
https://m.edsoo.ru/f2a3482e
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[ToBTOpEHNE OCHOBHBIX
MOHSTUI U METOJIOB KypCOB 5
H 6 KJ1accoB, 000011eHNE U
cUCcTeMaTU3alys 3HaHU!

bu6mmoreka [IOK
https://m.edsoo.ru/f2a34950
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[ToBTOpEHNE OCHOBHBIX
MOHSTUN U METOJIOB KypCOB 5
H 6 KJ1accoB, 000011eHNE U
CHCTEMAaTU3alMs 3HAHUH

bu6mmoreka [JOK
https://m.edsoo.ru/f2a34d2e

OBIIEE KOJIMYECTBO YACOB
110 ITPOTPAMME
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https://m.edsoo.ru/f2a34478
https://m.edsoo.ru/f2a3482e
https://m.edsoo.ru/f2a34950
https://m.edsoo.ru/f2a34d2e

MPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUSI
OCHOBHOM OBPA30BATEJIBbHOM ITPOI'PAMMBbBI

5 KITIACC
Kon .
HpoBepsieMOro IIpoBepsiembie NpeMeTHbIe Pesy.IbTaThl 0CBOEHHsI OCHOBHOM
pesyaLTATA o0pa3oBaTeIbHON NPOrPaMMbI OCHOBHOI0 00111er0 00pa3oBaHus
1 Yucna v BBIYKCICHUS
11 [lornMaTeh W TNPaBWIBHO YNOTPEOIATH TEPMHUHBI, CBS3aHHBIE C
' HaTYpaJIbHBIMH YUCIIaMH, OOBIKHOBEHHBIMH U ACCATHYHBIMU JIPOOSIMH
1o CpaBHHMBAaTh W YIOPSIOYMBATH HATypaJIbHBIC YHMCIA, CPAaBHUBATh B
' MPOCTENIINX ClTydasix OOBIKHOBEHHBIE IPOOH, IECATHUHBIE IpOOH
CooTHOCUTH TOYKY Ha KOOPJIMHATHOM (YMCIOBOM) TpsAMON C
1.3 COOTBETCTBYIOIIMM €M 4YMCIOM M H300pakaTb HaTypajbHbIE 4HCIa
TOYKaMH Ha KOOPJMHATHOM (YMCIIOBOI) MpsiMOi
14 BeimonsaTe apupmeTrueckue IeMCcTBUSA ¢ HaTypaJlbHBIMU YUCIIaMH, C
' O0OBIKHOBEHHBIMH JIPOOSIMH B IIPOCTEHIITUX CITydasx
1.5 BbINOIHATE NPOBEPKY, IPUKUIKY PE3yiIbTaTa BHIYUCICHUH
1.6 OKpyTasTh HaTYpaJIbHBIC YHCITA
2 Pemienne TekcToBbIX 3a1a4
21 Pemare TekcTOBBIE 3a/1a4n apU(PMETHUECKUM CIIOCOOOM U € IOMOILBIO
' OpPraHM30BaHHOTO KOHEYHOTO Iepedopa BceX BO3MOKHBIX BAPUAHTOB
Pemate  3amaum, coaepkamiMe — 3aBUCHUMOCTH,  CBSI3bIBAIOLINE
2.2 BEJIMYMHBI: CKOPOCTb, BpEMs, pPACCTOSHUE, 1I€Ha, KOJIMYECTBO,
CTOUMOCTh
o Hcnonbs3oBaTh KpaTKue 3alMCH, CXEMbl, TaOIHUIbI, 0003HAUEHUs IMPU
. peLIeHUH 3a7a4
[Tonb30BaTbcsl OCHOBHBIMU €IMHUIIAMHU H3MEPEHUs: IEHBI, MAacChl,
2.4 paccTOsIHUSA, BPEMEHH, CKOPOCTH, BBIpaXKaTh OJTHU €IUHHIIbI BEJINUUHBI
4yepes Ipyrue
W3BnekaTts, aHaJIM3UPOBATb, OIICHHUBATh UHpOpMalLHIO,
2.5 NpeACTaBlIeHHYI0O B Tabnuie, Ha  CTONOYaTOd  AMarpamme,

HUHTCPpHIPCTUPOBATL MPEACTABIICHHBIC NAHHLIC, WCIIOJIb30BATH HAHHBIC
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IIpU pELICHUH 3a]1a4

Harnsanas reomerpus

3.1

Ilonp30BaThCs FCOMCTPUUCCKUMU  TTOHATUSAMU: TOYKaA, IpsAMasd,

OTPE30K, JIy4, YroJl, MHOTOYTOJIbHUK, OKPYXHOCTb, KPYT

3.2

[IpuBoauTe mnpumMepbl OOBEKTOB OKPYXKAIOIIET0 MHUpPa, HMEIOIINUX

(hopMy H3y4CHHBIX TE€OMETPUICCKIX QUTYP

3.3

Hcmons30BaTh TCPMHUHOJIOTHUIO, CBA3aHHYKO C YyIrJlaMH: BCpPIIMHA
CTOpOHA; C MHOI'OYI'OJIbHUKAMH: YroJi, BEpIINHA, CTOPOHA, JUAroHalb,

C OKPYKHOCTBIO: paJinyC, IUaMeTp, LIEHTP

3.4

N300paxkaTe u3yueHHble reoMeTpruyeckue (GUrypsl Ha HETMHOBAHHOMN

U KJIeT4aTo Oymare ¢ MOMOILbIO HUPKYIIS U IMHEHKN

3.5

HaxomuTe miMHBI OTPE3KOB HEMOCPEJACTBEHHBIM H3MEPEHUEM C
MOMOIIBIO JIMHEWKH, CTPOUTH OTPE3KU 3aJaHHOW [JIMHBI, CTPOUTH

OKPYXXHOCTb 33JJaHHOTO paJyca

3.6

Hcnonb3oBaTh cBOKCTBA CTOPOH M YIJIOB MPSIMOYTOJIbHHMKA, KBajpaTa

JJId UX IMTOCTPOCHHM, BBIYMCIICHH TJIOIIaAN U IICPUMETPaA

3.7

BoruncnsaTe nepuMeTp M IIomaas KBaapara, npsMoyroibHuKa, GUryp,
COCTaBIIEHHBIX W3 MPSIMOYrOJILHUKOB, B TOM uHcie uryp,

n300paXEHHBIX HA KIIETYaTOW Oymare

3.8

Ilonp30BaThCsl OCHOBHBIMH MCTPUYCCKMMH CAUHHUIaMU H3MCPCHUA

JUIMHBI, INIOIIAAW; BeIpaXXaTb OAHU €AMHUIBI BEJIMYUHBI YEPE3 APYIrUuc

3.9

PacnioznaBate mapasienenumnes, Ky0, UCHOJB30BaTh TEPMHUHOJIOTHIO:
BEpIIMHA, peOpo, TpaHb, HU3MEPEHUs; HAXOJUThb HU3MEPEHHS

napajuienenumnesaa, kyoa

3.10

Breruucnars 00BEM Ky6a, mapajiiCiICIimuIicaa 8 (6] 3aJaHHBIM

HU3MCPCHUSAM, II0JIb30BATHCA CAMHUIIAMHA U3MCPCHUA 00BEMa

3.11

Pemares Heclmo)xHbIC 337a4M Ha HU3MCPCHUC I'COMCTPUYCCKUX BCIUYHH

B IIPAKTUYCCKUX CUTYyAUAX
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6 KIIACC

l'ff)(())ll[}epﬂeMOFO IIpoBepsiemble Npe1MeTHbIE Pe3yJIbTATh 0CBOEHHs! OCHOBHOI
pesyabraTa o0pa3oBaTe/IbHON NPOrPaMMbI OCHOBHOI0 00111er0 00pa3oBaHus
1 Yucna v BEIYUCICHUS
3HaTh W TMOHUMATh TEPMHHBI, CBSI3aHHBIE C PA3TUYHBIMH BHUIAAMHU
1.1 9HCell M CII0CO0aMU MX 3aIUCH, MEPEXOUTh (€CIH 3TO BO3MOXKHO) OT
0JIHOY (OPMBI 3aMKCH YHCTa K APYrou
12 CpaBHHMBaTh W YHNOPSAOYMBATH IEJbIE YHCTA, OOBIKHOBEHHBIE |
' JIECSITUYHBIC IPOOU, CPAaBHUBATH YKCIIA OJTHOTO M Pa3HBIX 3HAKOB
BreimonHsaTe,  coderas  yCTHbIE W NHCHbMEHHBIE  TPHUEMBI,
13 apudMeTHYeCKUe ACHCTBUSA C HATYPAJbHBIMU U IEIBIMH YHCIAMHU,
' OOBIKHOBEHHBIMH H JIECATUYHBIMH JPOOSIMH, TOJOXKUTEILHBIMU |
OTPHIIATEIILHBIMU YHCIIAMH
BBIYuCIATE 3HAUCHUS YUCIIOBBIX BRIPAKECHUH, BBITOHATD MPUKHUIKY U
14 OIIEHKY pe3yJbTaTa BBIYHCICHHWH, BBIMOJIHATE MPeoOpa3OBaHUs
' YHUCIIOBBIX BBIP@XEHUII HAa OCHOBE CBOWCTB apU(PMETHUUECKUX
NEUCTBUHI
L5 Oxkpyrnarh Lenble  4YHucia ¢ JIeCATUYHbIE JIpoOM, HAXOIUTh
' MPUOJIMKESHUST YUCEeT
COOTHOCHTB TOYKY Ha KOOPAUHATHOU MPSIMOM C COOTBETCTBYIOIIUM €1
1.6 YHCIIOM M H300pakaTh 4YHcla TOYKAMU Ha KOOPIUHATHOW MPSIMOH,
HaXOAUTb MOIYJIb YUCIIa
17 CooTHOCUTH TOYKY B MPSMOYTOJbHOW CHCTEME KOOpAMHAT C
' KOOpJMHATaMU 3TON TOYKU
18 Oxpyrnarh 1Lenble  4YHucla ¢ JIeCATUYHBIE JIpOOM, HAXOIUTh
' NpUOTIKEHUS YU CeT
2 YucnoBbie 1 OyKBEHHBIEC BHIPAKECHUS
[Tonumath U ynotpeOiasTh TEPMHUHBI, CBA3aHHBIC C 3aIUCHIO0 CTEIIEHU
2.1 YHclla, HAXOAWTh KBaJpaT W KyO 4YHCIa, BBIYHCIATH 3HAYCHHS
YUCJIOBBIX BBIPAKEHUM, COAECPKAIIUX CTEIICHU
99 [Tonb3oBaThesl MpU3HAKAMU AECTUMOCTH, PACKIAIbIBATh HATypallbHbBIE
' YHUCJIa Ha MPOCThIE MHOXKUTEIN
2.3 [Tonb3oBaTbest MacITaboM, COCTABIATH MPOMIOPLIMU M OTHOIIIEHUS
24 Hcnonb3oBath OykBBl Ui OOO3HAUEHUS YHUCET TPU  3aMUCH

MaT€MaTUdYCCKUX BLIan(eHHﬁ, COCTaBJIATH 6YKBCHHBIG BbIPpAKCHUA U
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(hopMyITbl, HAXOIUTH 3HAYCHUS OYKBEHHBIX BBIPAXKCHUH

2.5

HaxoauTh HEM3BECTHBIN KOMIIOHEHT PAaBEHCTBA

Pemenne TekCTOBBIX 327124

3.1

Pemate MHOTOIIaroBei€  TCKCTOBBIC 3aga4n apI/I(l)MeTI/I‘ICCKI/IM

croco0oM

3.2

Pemate 3aaa4u, CBA3aHHBIC C OTHOWICHHEM, ITPONMOPHUOHAJIBHOCTBIO
BCJIIMYMH, MPOLUCHTaAMH, PCIIaThb TpPpU OCHOBHBIC 3aJla4d Ha HpO6I/I u

MPOLIEHTHI

3.3

Pemare  3amaun, coaepKallpe  3aBUCUMOCTH,  CBS3BIBAIOLIUE
BEJIMYMHBL: CKOPOCTb, BpEMsl, pAaCCTOSHHE, ILEHY, KOJHMYECTBO,
CTOMMOCTb, MTPOU3BOJUTENILHOCTb, BpeMs, 00BEM pabOThl, MCIOIb3YS
apudmernueckue JAEUCTBUS, OLEHKY, MPHUKUAKY; [OJb30BATHCS

CANHUIaMU U3MCPEHUSA COOTBCTCTBYIOMIUX BEJINYHNH

3.4

CocTaBnsaTh 6y1(BeHHI)Ie BBIPAXKCHU 110 YCIIOBHIO 3aJa4U

3.5

N3Bnekars mHbOpMAaIUio, MPEACTaBICHHYIO B Ta0IMIaX, HA JIMHEHHOM,
cTronOyaToi  WIM  KPYroBOM  Juarpammax, HHTEPIPETHPOBATH

IPEACTABJIICHHBIC JAHHBIC, UCITOJIB30BATh JAHHBIC TP PEIICHUH 3aJa4

3.6

[IpencraBnsaTe wWHpOpPMAIMIO C TMOMOIIBIO TaONWIl, JIMHEWHOHW U

CTOJIOYATON TUarpamMm

Harnsnnas reomerpus

4.1

[IpuBoauTe mnpuMepbl OOBEKTOB OKPYXKAIOIIETO MHUpPA, HMEIOIINUX
(hopMy H3YYEHHBIX T€OMETPUUYECKUX IUIOCKUX U MPOCTPAHCTBEHHBIX

¢buryp, npuMepbl paBHbIX U CUMMETPUYHBIX (PUTYD

4.2

N300paxkaTe ¢ NOMOINBIO LUPKYJS, JIUHEMKH, TpaHCIOPTUpa Ha
HEJIMHOBAHHOM ¥ KjieTyaTod  Oymare  H3ydeHHbIE  ILJIOCKHE

reoMeTpuueckue GUrypsl 1 KOHPUTypauu, CAMMETPUYHbIE (PUTYPHI

4.3

ITonw3oBaThCs ICOMCTPUUCCKUMU TIOHATHUAMU. PABCHCTBO (I)I/Il"yp,
CUMMCTPUA; HCIIOJIB30BAaTh TCPMUHOJIOTHIO, CBJ3aHHYIO C

CHMMeTpHeﬁZ OCb CUMMCTpHUH, HCHTP CUMMCTPHU

4.4

HaxonuTh BeMMYMHBI YTI0OB U3MEPEHHEM C IOMOIIBIO TPAHCIOPTUPA,
CTPOMTBH YIJIbl 33JJAHHON BENWYMHBI, I0JIb30BAaThCS IPH PELICHUU
3a/1a4 IpaJyCHON Mepol YIJIOB, paclo3HaBaTh Ha 4epTEkaX OCTPBIM,

IPSIMOM, pa3BEPHYTHIN U TYIIOHN YIJIbI

4.5

Breraucnars JUIAHY JIOMaHOfI, NepuMeETp MHOT'OYT'OJIbHHKA,
MOJIb30BATHCA CAMHULNAMU U3MCPCHUSA UIMHBI, BbIPpAXKaThb OJHU

CANHUIBI USMEPCHUS UIMHBI YEPC3 APYTrUc

4.6

HaXO,I[I/ITL, HCIIOJIb3YA I-IepTé)KHIJIC HHCTPYMCHTDBI, PAaCCTOAHUA: MCKIY
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JBYMS TOYKAaMM, OT TOYKM JO HPSIMOM, JJIMHY IIyTH HAa KBaJApaTHOU

CCTKC

Breraucaars mIomanb (1)I/II‘yp, COCTABJICHHBIX U3 MNPAMOYI'OJIbHUKOB,

UCTIOJIb30BaTh pa3OMeHne Ha MPSMOYTOJLHUKH, HAa PaBHbIE (HUTYDHI,

4.7 JOCTpauBaHUE [0 NPSAMOYrOJIbHHKA, TOJIb30BaThCSl OCHOBHBIMU
€AMHULIAMHU W3MEPEHUs IUIOLAAM, BbIPAXKaTh OJHU  EAUHMIIBI
U3MEpEHUS IUIOIA N Yepes Apyrue
Pacnio3naBate Ha MOJENAX W U300PAKEHUSIX MHUPAMUIY, KOHYC,
4.8 UWIMHAP, HUCHOJb30BaTh TEPMMHOJIOTHIO: BEpIlMHA, pedpo, TrpaHsb,
OCHOBAaHHE, Pa3BEPTKa
4.9 N3obpaxaTs Ha KIeT4aTON OymMare mpsiMOYTOJIbHBIN Mapaiesenune;]
410 Boruncnate  00bEM  IPSIMOYrOJILHOTO — Napajulenenurnena, Kyoa,
' MI0JIb30BaThCsl OCHOBHBIMU €IMHUIIAMU U3MEPEHUs 00BEMaA
411 PemaTts HecloXHblE 3aJjaud  Ha HAXO0XACHHE T'€OMETPHUUECKUX

BCJIMYMH B IPAKTUYCCKUX CUTYyaAllUAX

ITPOBEPAEMBIE DJIEMEHTbBI COAEPKAHUA

5 KIIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHUS
1 HarypanbHble uncna u Hynb
11 HarypansHoe uucno. Psg Harypambhbix umcen. Ywcino 0. M3o0pakeHue
' HATypaJIbHBIX YHCE TOYKaMU Ha KOOPAWHATHOM (YHMCIOBOM) MPsAMOit
12 [lo3uumonnas cucrema cuuciaeHus. Pumckas Hymepauusa. J[lecarudnas
' CUCTEMA CUUCIICHUS
13 CpaBHEHME HaTypaJlbHbIX YHCEJ, CPABHEHUE HATYpaJIbHBIX YUCEN C HYIEM.
' OKpyriieHue HaTypajJbHbIX YUCE
CrnosxeHue, BBIUMTaHUE, YMHOKEHHE U JeJIEHUE HaTypalbHbIX yrcen. CBOMCTBO
14 HyJAs TIpU CJIO)KEHUHM, CBOWMCTBA HyJsd M €IWHULBl TNPH YMHOXKECHHH.
. IlepemecTuTenbHOE W COYETATENIbHOE CBOWCTBA (3aKOHBI) CIIOXKEHUS MU
YMHOXEHHUs], paclpeeIUTeNIbHOE CBOMCTBO (3aKOH) YMHOKEHUS
15 Hcnonbs3oBanue OyKB Juid 0003HAaYEeHUSI HEM3BECTHOTO KOMIIOHEHTA U 3alllCH
. CBOMCTB apu(MeTHUECKUX IeHCTBHIMA
1.6 Jenutenu wu KpaTHbIe 4YHCIIA, pa3iokKeHUEe Ha MHOxuTenu. IIpocteie u
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coctaBuble uucna. [lpuznaku aenmumoctu nHa 2, 5, 10, 3, 9. Jlenenue c

OCTaTKOM
17 Crenenb ¢ HaTypaJbHbIM TIOKa3aTejieM. 3aluch YHCIa B BHUAE CYMMBI
' pa3psAIHBIX CIaraeéMbIxX
YucnoBoe BbIpakeHUE. BpluncieHne 3HAYEHWH YHCIOBBIX BBIPAKECHUM,
18 MOPSAOK BBINOJHEHUS AeicTBU. Mcnosib30BaHME TIPU  BBIYHMCIICHUSX
' MEePEMECTUTEIFHOTO M COYETATEJIbHOTO CBOMCTB (3aKOHOB) CIIOXEHUS W
YMHOEHUS, PACTIPEICITUTEIILHOTO CBOMCTBA YMHOKEHUS
2 Hpobu
[IpencraBnenne o ApobOM Kak CrmocoOe 3amuch  YacTH  BEIWYUHBI.
OObikHOBEHHBIE pooOu. IIpaBunbHbBIe M HenmpaBWwiIbHbIE Opoou. CMeliaHHas
2.1 IpoOb, TIPEACTABICHUE CMEIIAaHHOW NpoOU B BUAE HEMPABWIBHOW NpoOu U
BBIJICJICHUE IIEJIOM YacTW 4YHCIIa W3 HEempaBWIbHOUW 1pobu. M3o0pakenwue
npo0ei TouKaMy Ha YHCIIOBOM TIPSMOi
55 OcHoBHoe cBoiicTBo apoou. Coxpamenue apo6Geit. [IpuBenenue npodbu k
' HOBOMY 3HaMeHateno. CpaBHEHHE qpooOeit
23 CrnoxeHue M BeIUMTaHUE ApoOei. YMHOXKEHUE U JIeJieHue ApoOei, B3auMHO-
' oOpatHbie 1pobu. HaxoskaeHne 4acT 1eI0ro U 1EeI0ro Mo ero YacTu
Hecsatuanas 3amuck npoOeit. [lpencraBienue necATUYHONW IpoOM B BHC
2.4 00bIKHOBEHHOU. M300paxkeHne AECATUYHBIX NpPOOEH TOYKaMU Ha YHCIOBOU
npsimoit. CpaBHEHHE JIECATUYHBIX IPOOCH
)t ApubdmMernueckre JEHCTBHS C JECATHYHBIMH  Jpo0smu. OKpyrieHue
' JECATUYHBIX APOOCH
3 Pernrenne TeKCTOBBIX 3a1a4
3.1 Pemrenne TeKCTOBBIX 3a7a4 apu(PMETHUIECKUM CITOCOOOM
> Pemenne normyeckux 3amad. Pemenue 3amay mepeGOpoM BCeX BO3MOMKHBIX
' BapuaHTOB. Vcrob30BaHue IPH PEIISHUH 3a/1a4 TaOIUI] U CXeM
Pemenne 3amau, coaep)kamux 3aBUCHUMOCTH, CBSI3bIBAIOIIME BEIMYUHBI:
33 CKOpPOCTb, BpEMs, PACCTOSIHHUE, LIEHY, KOJHMYECTBO, CTOMMOCTb. EJMHUIIBI
' U3MEpEHUs: Macchl, 00bEMa, IIEHBI, PACCTOSHUS, BPEMEHH, CKOpocTU. CBS3b
MEXIy €TUHUIIAMHU U3MEPEHUST KaKI0M BETUYHHBI
3.4 Pemenne ocHOBHBIX 3a/1a4 Ha IpoOH
3.5 [IpencraBnenre TaHHBIX B BUJE TaOJIUII, CTOJIOYATHIX JHArpaMm
4 Harnsgnas reomerpus
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4.1

Harnsaneie npencraBienus o purypax Ha INIOCKOCTU: TOUYKA, MpsMasi, OTPE30K,
Jqyd, YroJ, JOMaHas, MHOTOYIOJIbHUK, OKDPYKHOCTb, Kpyr. Yroi. llpsmoin,

OCTpBIH, TYIION U pa3BEPHYTHIN YIJIbI

4.2

JnuHa oTpes3ka, METPUYECKHE €AUHULIBI JUIMHBL. JJInHA JJOMaHOU, IEpUMETP
MHOTOYrojpHUKAa. M3MepeHne W TOCTPOCHHE YIJIOB C  [OMOIIBIO

TpaHCIIOpPTUpa

4.3

HaFJIﬂI[HI)Ie MNpEACTaBJICHUA O (1)I/IpraX Ha IINIOCKOCTHU: MHOT'OYI'OJIbHUK,

MPSIMOYTOJIbHUK, KBaJpaT, TPEYroJbHUK; O paBEHCTBE (GUryp

4.4

N3obpaxenue ¢uryp, B Tom uucie Ha kierdatoi Oymare. [loctpoenue
KoH(purypauuii u3 yacted NOpsAMOH, OKPY)KHOCTH Ha HEJIMHOBAaHHOH W
kieryatoil  Oymare. Mcmonp3oBaHWe  CBOWCTB  CTOPOH M YIJIOB

NPsIMOYTOJIbHUKA, KBaJpaTa

4.5

[Inmomane NpPSMOYroJpHMKAa W  MHOTOYTOJIBHUKOB, COCTaBJIEHHBIX U3
MPSIMOYTOJIbHUKOB, B TOM 4Hcie (uryp, H300pakEHHBIX Ha KIIETYaTOU

Oymare. EquHUITBI H3MEpEeHUs TII0MIA TN

4.6

Harnsanaele npeacraBiieHus 0 MPOCTPAHCTBEHHBIX (PUrypax: MPSMOYTOJIbHBII
napajuienenumnen, Ky0, MHororpaHHukd. M3o0paxenue mpocTedmnx
MHOTOTpaHHUKOB. Pa3BépTku kyOa u mapamienenumnena. Co3gaHue Mojaenen
MHOTOTpaHHUKOB (M3 Oymaru, TMpOBOJOKH, IUIACTWJIMHA U APYTUX

MaTepHuasoB)

4.7

OO0BEM mPSIMOYroJILHOTO Tapasuienenunena, kyba. EquHuUIBI M3MepeHus

o0Béma

6 KIIACC

Kon

IIpoBepsieMblii 3JIeMeHT COIePKAHUS

HaTypaJ'ILHLIe qucja

1.1

ApI/I(bMCTI/I‘IeCKI/Ie JIEUCTBUSL C MHOTO3HAYHBIMU HAaTypaJIbHbBIMU YHCJIaMU.
YucaoBelie BbIPpAKCHUSA, MOPAOOK I[CI>’ICTBI/II>'I, HCIIOJIb30BaHHE CKOOOK.
Hcnonp3oBanue Ipu BBIYUCIICHUAX TECPEMCCTUTCIBHOTO W COYCTATCIIBHOI'O
CBOMCTB CJIOKCHUA MW YMHOXCHUSA, PACHIPECACITIUTCIIBHOTO CBOMCTBA

YMHOKCHHA

1.2

OprrneHHe HaTypaJIbHbIX YUCCIT

1.3

I[eJ'II/ITeJ'II/I W KpPAaTHBIC YHUCJIa, HaKOOIbIINHA O6II.IHI>1 JACIUTCIIb U HAMMCHBIIICC

061.[[66 KpaTHOC. I[CJII/IMOCTL CYMMBI U ITPOU3BCACHUA

60




1.4

Jenenue ¢ octaTkom

2 Hpobu
21 OObIkHOBEeHHAs1 Jpo0Ob, OCHOBHOE CBOWCTBO JpOOH, COKpalleHHe IpoOei.
' CpaBHeHHE U YIOPSAOUYMBAHUE IpoOeit
25 Pemenue 3anay Ha HaxoKJI€HUE YAaCTH OT LIEJOrO U LIEJIOro IO €ro YacTH.
' JpoOHoe 4KCIio Kak pe3ynbTaT AeTIeHUs
23 [IpencraBnenue necATUYHOW JpoOM B BUIE OOBIKHOBEHHOM Jpodu H
' BO3MO’KHOCTB TPEJ/ICTABICHUS OOBIKHOBEHHOU POOH B BHJIE NECATHUHON
Jecstuunple OpoOM M MeTpuyeckas cucremMa wmep. Apudmernyeckue
24 JICCTBUSL W YHCIIOBBIC BBIPAKEHHUS C OOBIKHOBEHHBIMH M JIECSITHYHBIMHU
IpOOsSMHU
25 OtHomenue. JleneHne B JaHHOM OTHOLIeHHMH. MacmTad, NponopuusL.
' [IpuMeHeHne nponopuuii PU PEeIIEHUH 33]1a4
[MonsiTne npotieHTa. Brruricierne mporeHTa OT BETHYUHBI U BEJIMYHHEI 110 €€
2.6 MPOIeHTY. BbIpakeHne MpOIEHTOB JECATUYHBIME Opo0sMu. Pemenne 3amay
Ha IPOLEHTHI. BripaxkeHre OTHOIICHHS BETUYHMH B ITPOLIEHTaX
3 [TonoxurensHble U OTPUIATENFHBIC YHCIIA
[TonoxwureneHsle U oTpuuaTeabHble yucia. Llensle uncma. Moayns 4ucna,
3.1 reoMeTpuuecKas MHTEpIIpeTaIus Moayis uucia. M3o0pakeHue yucen Ha
KOOpJIMHATHOM mpsiMoi. YKcinoBbie mpoMekyTKkH. CpaBHEHUE YHCET
39 Apudmernueckue JEHCTBUS C TOJOXKUTEIBHBIMH M  OTPHUIATEIbHBIMU
' qHclaMu
[IpsimoyronpHas cuctemMa KOOpJIuHAT Ha miiockocTd. KoopauHaTel TOUKH Ha
3.3 IJIOCKOCTH, abcmucca W opauHata. lloctpoenwe Touek u  ¢Guryp Ha
KOOPJMHATHOM TJIOCKOCTHU
4 BykBeHHbIe BbIpaKEHHS
[Ipumenenne OykB Uil 3alUCH  MAaTEMAaTUYECKHX  BBIPAXKEHHH U
A1 npemioxkenuii.  CoiicTBa  apudmeruueckux  jaedcTBuil.  bykBeHHbIE
' BBIPQ)KEHUS M YUCIIOBbIE MO/ICTAHOBKU. byKBEHHbIE paBEHCTBA, HAXOXK/IECHUE
HEM3BECTHOTO KOMIIOHEHTa
42 ®opmynsl, GopMylbl MEpUMETpa M IUIOIAAM NPSMOYTOJIbHUKA, KBaJparta,
. 0o0BbEéMa napanenenunena 1 kyoa
5 Perienne TeKCTOBBIX 3a1a4
5.1 Perienne TeKCTOBBIX 331a4 apu(METUYECKHM CITIOCOOOM
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Pemenne normueckux 3aaad. Pemenue 3amay nepebOpOM BCEX BO3MOKHBIX

5.2
BapHAHTOB
Pemenne 3amau, coiep)Kamiux 3aBUCUMOCTH, CBS3BIBAIOLIMX BEJIWYHHBI:
CKOpOCTh,  BpEMs,  pacCTOsIHME, II€Ha,  KOJHMYECTBO,  CTOMMOCTH,
5.3 MIPOU3BOIUTEIILHOCTD, BpeMsi, 00bEM pabOThl. EMMHHIIBI H3MEpEeHHUs: MaCCHI,
CTOMMOCTH, PACCTOSIHHS, BpPEMEHH, CKOpocTH. CBS3b MEXKIy €AMHUIIAMH
W3MEPEHUs KaX 101 BETHIUHBI
5 4 Pemenne 3amad, CBS3aHHBIX C OTHONICHHWEM, MPOTIOPIHOHAIEHOCTHIO
' BEJIMYMH, IPOIIEHTAMH; PEIIEHNEe OCHOBHBIX 33]a4 Ha IPOOU U TMPOLIEHTHI
- Onenka W TPUKUAKA, OKpyrieHue pesynbrata. CocraBieHne OyKBEHHBIX
' BBIPAXKEHUH 110 YCIOBHIO 33]1a4H.
56 [IpencraBnenre MaHHBIX C MOMOMIBIO Tabnwi u auarpamm. CroiOuaThie
' IrarpaMMbl. YTeHHE KPYTOBBIX UarpamMm
6 Harnsgnas reomerpus
6.1 Touka, mpsMas, OTpPe30K, Jy4, Yroj, JIOMaHas, MHOTOYIOJIFHUK,
' YeTHIPEXYTOJILHUK, TPEYTOIBHUK, OKPYKHOCTh, KPyT
62 B3auMHOe pacnosiokeHHe JBYX MpsMbIX Ha IJIOCKOCTH, MapajljielbHble
' IpsIMbIE, IEPIIEHANKYIISPHBIE MTPSIMbIE
6.3 N3Mepenne paccTOsSHUNA: MEXAY ABYMSI TOYKaMH, OT TOYKHA JO MPSIMOM,
' JUIMHA MapIIpyTa Ha KBAJApPaTHOM ceTke
6.4 W3mepeHne 1 ocTpoeHue yriloB ¢ IOMOIIBIO TPAHCIIOPTHPa
65 Buasl TpeyrosbHHUKOB: OCTPOYIOJIbHBIN, MPSIMOYIOJbHBIM, TYIOYrOJbHBIH,
' paBHOOEPEHHBIN, PABHOCTOPOHHHI
. YetpipéxyroabHuk. IIpsAMOYrosbHUK, KBagpaT: HCIOJIb30BAHUE CBOWCTB
' CTOPOH, YIJIOB, AWaroHajei
N3o06paxxeHue reomMeTpuuecKkux GUIyp Ha HEJIMHOBAHHOM Oymare c
6.7 UCIOJb30BAHUEM  LMPKYJIsS,  JIMHEHKH,  YTOJbHUKA,  TPaHCIOPTHpA.
IToctpoenus Ha kieT4yaroit 6ymare
6.8 IlepumeTp MHOTOYrONIbHHUKA
6.9 [MonsiTue momanu Gurypsl, eAMHUALBI U3MepeHus riomaau. [Ipudmxénnoe
' U3MepeHue mioaau Guryp, B ToM 4ucie Ha KBaJpaTHOM ceTke
6.10 [TpubnmxéHHOE U3MepeHre AIMHbBI OKPY)KHOCTH, IIOLIAU Kpyra
611 Cummerpusi:  UeHTpasibHas, oceBasi W 3epkainbHas.  Iloctpoenue

CUMMETPHYHBIX (DUTYp
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Harnsansie MpeACTaBICHUS 0 MPOCTPAHCTBEHHBIX ¢durypax:
napajenenunesn, Kyo, npusma, mupammuaa, KOHyC, IHJIMHADP, map U cdepa.

N3o00paxkxenne  IpPOCTPAHCTBEHHBIX  (uryp. IIpumepsr  pa3BEpTOK

012 MHOTOTPaHHUKOB,  IWJIMHApPa M  KOHYca. Coznanne  mojenei
IPOCTPAHCTBEHHBIX (puryp (M3 Oymaru, MpPOBOJIOKH, IUIACTHIIMHA M JPYTHX
MaTepuasoB)

6.13 [Tonsitne 00BEMa, enuHUIBI M3MepeHus: 00bémMa. OOBEM MPAMOYTOIHHOTO

napaienenumnena, Kyoa
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PABOYAS ITIPOTPAMMA YUYEBHOI'O KYPCA
«AJITEBPA» B 7-9 KJIACCAX

HOACHUTEJIBHAS 3AIIMCKA

Anrebpa sBISETCS OJHUM M3 OINOPHBIX KYpCOB OCHOBHOTO OOIIETro
o0Opa3oBaHus: OHAa 00ECIEYMBAET U3yUEHUE JIPYTUX AUCIUIUINH, KaK €CTECTBEHHO-
HAyYHOTO, TaK M TYMAaHUTAPHOTO IIUKIOB, €€ OCBOEHHE HEOOXOIUMO JJIA
NPOAODKEHUsT 00pa30BaHus U B TIOBCEIHEBHOM XHU3HU. Pa3zBuTre y o0ydaromuxcs
HAY4YHBIX TPEACTABICHUA O TPOUCXOXKICHUU € CYIIHOCTH alnredpandecKux
abCcTpakiMii, cnoco0e OTpaKeHHUs MAaTEeMAaTUYECKON HAayKOU SBJIICHUN U MPOILIECCOB
B TMPHUPOAEC U OOIIECTBE, POJIM MATEMAaTHYECKOTO MOJCIUPOBAHHUS B HAYYHOM
MO3HAHWU U B IPAKTHKE CIIOCOOCTBYET (HOPMUPOBAHUIO HAYYHOT'O MHUPOBO33PCHHS
M Ka4eCTB MBIIUICHUs, HEOOXOAMUMBIX ISl aJlafTallii B COBPEMEHHOM HHU(poBOM
oOmectBe. M3ydyenue anreOpbl oOecreyumBaeT pa3BUTHE YMEHHUS HaOIIOAaTh,
CpaBHHBaTh, HAXOJIUTh 3aKOHOMEPHOCTH, TpPEOYeT KPUTUYHOCTH MBIILIICHUS,
CIIOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBATH CBOW JICWCTBHS W BBIBOJFI,
dopmynupoBaTh yrBepxkaeHUA. OCBOCHHE Kypca anreOpbl 00eCTieunBaeT pa3BUTHE
JIOTUYECKOTO MBINUICHHS OOYYaIOIIUXCS: OHU WCHOJB3YIOT JCIyKTHBHBIE U
MHIYKTUBHBIE paccykKIeHHs, 0000LIeHEe U KOHKPETU3aL1I0, aOCTparupoBaHue M
aHasmornto.  OOyueHue  anreOpe  mpeAnonaraeT  3HAYUTEIBHBIH  00BEM
CaMOCTOSITEJIbHOW  JI€ATEIbHOCTH O0YYalolUXCs, IO3TOMY CaMOCTOSITEIbHOE
pelleHue 3aa4 sSBIsSETCs pealn3alueil 1esTeIbHOCTHOIO IPUHLKIIA O0yueHusl.

B crpyktype mnporpammel ydeOHOro Kypca «Ausredpa» Uisi OCHOBHOI'O
o01miero o0pa3oBaHusi OCHOBHOE MECTO 3aHHMAIOT COJIEP)KATEIbHO-METOINYECKUE
auHUK: «Yucna u BBIYMCICHUSY, «ANreOpandeckue BhIpaXXEHUs», «YpaBHEHUS U
HepaBeHCTBa», «DyHkuum». Kaxnas u3 3TUX coaepKaTeabHO-METOAMUYECKUX
JUHUNA pa3BUBaeTCs Ha NPOTSHKEHUU TPEX JIET U3YUEHUsl Kypca, B3aUMOJIEHUCTBYS €
ApPYTUMHU €ro JuHUAMU. B Xxome wu3ydeHuss ydyeOHOro kKypca OOy4arouiumcs
IPUXOJUTCS JIOTHUECKH PACCyXAaTh, UCIOJIb30BAaTh TEOPETHUKO-MHOKECTBEHHBIN
a3bIK. B cBsi3u ¢ 3TUM B mporpamMmy y4eOHOro Kypca «Airedpa» BKIIOYEHBI
HEKOTOPbIE OCHOBBI JIOTMKH, NPEJICTABICHHbIE BO BCEX OCHOBHBIX pa3fesiax
MaTeMaTHYeCKOr0 00pa30BaHUS U CIIOCOOCTBYIOIIHME OBJIAJICHUIO OOYYaIOITUMUCS
OCHOB  YHHBEPCAJbHOTO  MaTeMaThuyeckoro s3bika. CopaepkaTreabHOH |
CTPYKTYPHOH OCOOCHHOCTBHIO Yy4eOHOro Kypca «AnreOpa» SBISETCS €ro
MHTETPUPOBAHHBIN XapakTep.

Conmepxxanne nuHUM «Yucna ¥ BBIYMCICHUS» CIYXXHT OCHOBOM IS
JaJIbHEHIIET0 W3YYeHHUsS MaTEeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO y OOydYarOLIUXCS
JIOTHYECKOTO MBIIUICHUS, (JOPMUPOBAHUIO YMEHHS MOJIb30BATHCSA aITOPUTMaMHU, a
TaKXKe MPUOOPETEHUIO MPAKTUIECKUX HABBIKOB, HEOOXOIUMBIX JIJIsl TOBCETHEBHOM
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*U3HU. Pa3BuTHE MOHATHS O YKCIIE HA YPOBHE OCHOBHOI'O 0OIIEro oOpa3oBaHUs
CBSI3aHO C pAIMOHAIBHBIMM W HPpAlMOHAIBHBIMUA YHCIIaMH, (HOPMUPOBAHUEM
IIPEACTABICHUA O JACHUCTBUTEIIBHOM 4YHCIIEC. 3aBEPLIICHHWE OCBOCHHSI YHCIOBOU
JIMHUU OTHECEHO K CpelIHEMY 0011eMy 00pa3oBaHUIO.

Conepxanue IByX aire0pandecKux JUHUN — « AITeOpandecKue BhIPAKEHUS
U «YpaBHEHUS U HEPABEHCTBa» CIOCOOCTBYET (DOPMUPOBAHMIO Yy OOYyHAIOUIUXCS
MaTeMaTUYeCcKOro arrmapara, HeoOXOJAMMOIro HJisi peuleHUs 3aJad MaTeMAaTHUKH,
CMEXHBIX TIPEAMETOB M TMPaKTHUKO-OPUEHTUPOBAHHBIX 3amad. Ha ypoBHe
OCHOBHOTO 00111ero oOpa3oBaHusi Y4eOHbIH Marepuan TpYyNIUPYEeTCs BOKPYT
palMoOHAIBHBIX BRIpKEHUI. Anredpa IEMOHCTPUPYET 3HAUCHHE MAaTEMATHUKU Kak
A3bIKa JUISI TIOCTPOCHMSI MATEMaTHYECKUX MOJIeNIeH, OMHMCAHMsI MPOILECCOB H
ABJIICHUNA peajdbHOro Mupa. B 3agaunm oOyueHus anrebpe BXOAAT TaKke
JanbHellee pa3BUTHE AJITOPUTMHYECKOTO MBIIUICHHS, HEOOXOAUMOro, B
YaCTHOCTH, IS OCBOCHHMS Kypca HWH(GOPMATHKH, M OBJIAJICHHUEC HaBbIKAMHU
JIEAYKTUBHBIX paccyxkiaeHuil. [IpeoOpazoBanue cUMBOJIBHBIX (OpPM CIIOCOOCTBYET
Pa3BUTHIO BOOOPaKEHHsI, CIOCOOHOCTEN K MATEMAaTUYECKOMY TBOPUYECTRBY.

Copepxanve QyHKIIMOHAIBHO-Tpa(UUecKoil TMHUK HAllEJIeHO Ha MOJyYeHHE
0o0ydJaromuMHCsl 3HaHUN O (QYHKIUSAX KaK BaKHEWIEeW MaTeMaTHYeCKOW MOJCIH
JUTSL OIICaHUSI U UCCIIeIOBaHUS Pa3HOOOPa3HBIX MPOLIECCOB U SIBJICHUI B MPUPOJIE
u obOmectBe. M3ydyeHne marepuana CIOCOOCTBYET Pa3BUTHIO Y OOYy4YaIOIIHMXCA
YMEHHS UCIIOJIb30BATh PA3INYHbIC BHIPA3UTEIBHBIE CPEJICTBA SI3bIKA MATEMATHKU —
CJIOBECHBIE, CHUMBOJIMUECKHE, Tpaduueckue, BHOCUT BKJaJ B (HOpMHUpOBaHUE
NpeICTaBICHUH O POJIM MAaTEMATUKHU B PAa3BUTUU IUBWIN3AIMHN U KYJIbTYPBHI.

CornmacHo yueOHOMY IUIaHy B 7-9 Kjaccax u3ydaetrcss y4eOHBIA Kypc
«Anrebpa», KOTOPBIM BKIIOYAET CIENYIONIME OCHOBHBIC pa3leibl COACpPKAHUS:
«Yucna # BBIUKCICHUS», «ANreOpandyeckue BBIPAKEHUS», «YpaBHEHUA W
HEpaBEHCTBa», «DYHKITUNY.

Ha u3ydenne yueOHOrO Kypca «Anredpa» orBoautcs 306 gacoB: B 7 Kiacce
— 102 yaca (3 yaca B Henento), B 8 kiacce — 102 yvaca (3 yvaca B Henenio), B 9
kiacce — 102 yaca (3 yaca B HEJENIO).
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COIAEPKXAHUE OBYYEHUA
7 KIIACC

Yucia v BbIYMCICHUS

Jpobu OOBIKHOBEHHBIE U JIECATUYHBIC, MEPEXO]l OT OJAHOW (POPMBI 3aMHUCH
npoOeit k apyroi. [loHsiTHEe palMOHAIBLHOTO YMCIIA, 3alKCh, CPaBHEHUE,
yIOPSIOYMBAHUE  PAIMOHAIBHBIX 4uceld. ApudMeTuueckue JEHUCTBUS C
palMoOHANIBHBIMU YuciIaMU. Pemienue 3amad M3 peanbHOW MPAKTUKU HA 4acTH, Ha
TpoOHu.

CreneHnb C HaTypaJbHBIM TIOKa3aTeJIeM: OIpeJielieHne, Mpeodpa3oBaHue
BBIPOKCHUH Ha OCHOBE OMPEJICNICHUs], 3aNTUCh O0NbIINX unced. [IporeHTsl, 3anuch
MPOIICHTOB B BHUJE APOOU U JpoOU B BHJE MPOILEHTOB. Tpu OCHOBHBIC 3a7a4M Ha
MPOIIEHTHI, PELICHUE 3a/1a4 U3 PEATbHON MPAKTUKH.

[IpumeHeHne TIPU3HAKOB  JEIUMOCTH, PAa3JIO)KEHUE Ha  MHOXHUTEIU
HaTypaJbHbIX YUCEIL.

PeanbHple  3aBUCHMMOCTH, B TOM  4Yucie TipsMas W oOparHas
PONOPIIMOHATIBHOCTH.

AsireOpanyeckue BbIpasKeHUs

[lepeMeHHbIE, YNCIOBOE 3HAUCHHUE BBIPAKECHUS C NEpeMEHHOM. JlomycTuMble
3Ha4YEeHMS NepeMeHHbIX. [IpencraBnenue 3aBUCUMOCTH MEK/ly BEJIMUNHAMH B BUIE
dopmyibl. Beruncnenus o gopmynam. [IpeodpazoBanrie OyKBEHHBIX BBIPAKEHUIA,
TOXKJIECTBEHHO paBHbIE BBIpAKEHUS, TMpaBUia MpeoOpa3oBaHUS CYMM H
IPOM3BEICHHM, MPaBUIIA PACKPBITUS CKOOOK M MPUBEACHUS TTOIOOHBIX ClIaraeMbIX.

CBoiicTBa CTENEHU C HATYpaJIbHBIM ITOKA3aTEIIEM.

OnHowieHbl U MHOTOWIeHbl. CteneHb MHOrouseHa. CI0KeHHE, BBIYMTAHUE,
YMHOXEHUE MHOIOYIEHOB. DOpMyJbl COKpPAlIEHHOTO YMHOXKEHHUSA: KBaJpaT
CyMMBbl M KBaApar pa3HocTH. Popmyrna pa3HOCTH KBaJpaToB. PasnoxkeHue
MHOTOWIEHOB HA MHOKUTEIH.

YpaBHeHUS U HEPABEHCTBA

VYpaBHeHUE, KOpEHb YpaBHEHHWA, IMpaBUjia NPeoOpa3oBaHUS ypaBHEHWS,
PaBHOCUJIIBHOCTh YPABHEHUM.

JIuHeliHOE ypaBHEHHME C OJHOM MEPEMEHHOW, YHMCIO KOPHEU JMHEUHOTO
YpaBHEHHUSI, pEIICHHE JIMHEWHBbIX ypaBHeHHH. CocCTaBieHHWE YpaBHEHHU MO
YCIOBHIO 3a7aun. PenieHne TeKCTOBBIX 33/1a4 ¢ MOMOIIBIO YPABHEHHI.

JIuneliHoe ypaBHEHHE C JIByMsI IEpeMeHHbIMU U ero rpaduk. Cucrema AByX
JIMHEMHBIX YPAaBHEHUW C JBYMs IEPEMEHHbIMHU. PelieHune cucrem ypaBHEHUMU
crocoOOM MOACTaHOBKHU. I[Ipumepsl perieHus TEKCTOBBIX 3a7ady C IMOMOIIbIO
CHUCTEM ypaBHECHUM.

DyHKIUN
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Koopaunara Toukn Ha npsmoil. YuciioBsle NpOMEKYyTKH. PaccTosHne Mexy
JIBYMsI TOYKaMHU KOOPAUHATHOMN IIPSAMOM.

[IpsimoyronibHasg cuctema koopauHat, ocu OX u Oy. AOcuucca u opauHara
TOUKHM Ha KOOPJAMHATHON 1uiockocTu. [Ipumepsl rpadukoB, 3a1aHHbIX (GOpMYIaMu.
Urenne rpadukoB peanbHbIX 3aBUcuMocTed. [lonstue Qyuknuu. ['padux
¢ynkuuu. CoiictBa pyHkuuid. Jluneitnas @yukuus, e€ rpadux. ['padux dyHkunn
y = |X|. I'paduueckoe peiieHHe JTHMHEHHBIX YpaBHEHHUH W CHCTEM JIMHEWHBIX
YPaBHEHUM.

8 KUIACC

Yuciaa v BbIYMCICHUS

KBampatHeiii kopeHb u3 uyucina. [lonsitue 00 uUpPpaIMOHATIBHOM YHCIIE.
JlecaTuunble TPUOIMKEHUSI UppallMOHATbHBIX yncesl. CBOMCTBA apu(METHUECKUX
KBaIPAaTHBIX KOPHEHW U WX MPUMEHEHHE K TPeoOpa30BaHUIO YHCIOBBIX BBIPAKESHUM
Y BBIYMCJICHUSAM. [[eMCTBUTEIIbHBIC YHCIIA.

Crenens ¢ 1enabIM NIOKazaTesneM u €€ ceoiictBa. CTaHmapTHas 3alKCh YHCIIA.

AnreGpanueckue BoIpakeHUusI AJiredpanyecKue BbIpakeHust

KBanparselii  TpEXuiieH, pas3jgoXKEHHE  KBAJApPaTHOrO TPEXWIEHA  Ha
MHO>KUTEJIH.

Anrebpanueckass JapoOb. OCHOBHOE CBOWMCTBO ayireOpandeckoi JIpoOu.
CnoxxeHue, BbIUMTAHHME, YMHOXKEHHUE, JCJIeHHE aireOpandyeckux JpoOeu.
PanronanbHbie BEIpaXKEHHS U KX TTPeoOpa3oBaHUE.

VYpaBHEHUS U HEPAaBEHCTBAY pABHEHHMS M HEPABEHCTBA

KBagpatHoe ypaBHeHue, Qopmyna KOpHEH KBaapaTHOIO ypPaBHEHHS.
Teopema Buera. Pemienne ypaBHeHUN, CBOISIIMXCS K JIMHEWHBIM U KBAJIPATHBIM.
[IpocTeiimme ApoOHO-paIMOHATBHBIC YPABHEHHUS.

I'paduueckas maTEpHpeTanus ypaBHEHUN ¢ ABYMS MEPEMEHHBIMU U CHCTEM
JIMHEWHBIX YpPaBHEHUH C JBYMSI NE€pEeMEHHbIMH. [IpUmepbl pemeHuss CUCTEM
HEJIMHENWHBIX YPABHEHUN C IBYMS IEPEMEHHBIMU.

Pemenue TeKCTOBBIX 3a/1a4 anredpandeckKiuM CriocoOOM.

HucnoBble HEPABEHCTBA U UX CBOMCTBA. HepaBeHCTBO ¢ OTHON MEPEMEHHOM.
PaBHOCHIIBHOCTE HEpaBeHCTB. JIMHENHBIE HEPABEHCTBA C OJHOW IEPEMEHHOM.
CucTembl JINHEIHBIX HEPABEHCTB C OJJHON EPEMEHHOM.

OyHKINN PYHKIUA

[lonsitue ¢yukmuu. OOIacTh OMNpeAeNeHus W MHOXKECTBO 3HAYCHHI
¢ynkiuu. CriocoOb! 3a1anns (PyHKITHMA.

I'padpux dbynkumn. YUrenne cpoiictB dyHkumu mo e€ rpaduxy. [Ipumeps
rpadukoB GYHKIIHNA, OTPAXKAIONUX peaTbHbIC MPOIECCHI.

ODYHKIMY, OMUCHIBAIONIME TPSIMYI0 © OOpaTHYI MPOTOPIHOHATHHBIC
3aBHCHMOCTH, MX rpaduku. Pyukuun y = x2, y = x3, y = \x, y=|x|. ['padudeckoe
pellIeHUE YPABHEHUM U CUCTEM YPABHCHUM.

9 KUIIACC
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Yucaa v BbIYMCICHUS

PanrionanbHble yucia, UppallMOHANIbHBIC YUCIIA, KOHEYHbIE U OCSCKOHECUHbIC
JecATUYHbIE T1poOou. MHOXKECTBO JEHCTBUTENBHBIX YUCEN, JEHCTBUTEIIHHBIC YUCIA
KaKk OECKOHEUHbIE NECSATUYHBIE JpoOu. B3auMHO 0JHO3HAYHOE COOTBETCTBHUE
MEXIY MHOKECTBOM JIEMCTBUTEIBHBIX YUCEII U KOOPIAUHATHOU MIPSAMOM.

CpaBHeHUE JIEUCTBUTEIBHBIX 4YHCEN, apudMeTH4YecKue JACUCTBUS C
JNEUCTBUTEIIBHBIMU YHUCIIAMU.

Pa3Mepbl 0OBEKTOB OKpYXKAIOIIETO MHpaA, JJIUTEIBHOCTh TPOLIECCOB B
OKPYKaIoIIEM MUPE.

[TpubnmxEHHOE 3HAUCHUE BEJIMYMHBI, TOYHOCTh MpUOIMxKeHus. OKpyrieHue
yuces. [Ipukuka u oleHKa pe3yabTaToB BHIYMCICHUM.

YpaBHeHUsS ¥ HEPABEHCTBA

JIuneitHoe ypaBHeHue. PenieHne ypaBHEHUMH, CBOSIIUXCS K TUHEUHBIM.

KBanpatHoe ypaBHeHue. PellieHue ypaBHEHUM, CBOJSIIMXCS K KBAJAPATHBIM.
buksanparHoe ypasHeHue. [IpuMmepsl pelieHus ypaBHEHUN TPETbEU U 4ETBEPTOMU
CTENECHEN Pa3JIOKEHUEM Ha MHOKUTEIH.

Pemenne npoOHO-panMoHaIbHBIX ypaBHEHHU. PelieHue TEKCTOBBIX 3aaad
anreOpanyecKuM METOIOM.

VYpaBHeHue ¢ AByMs NEpeMEHHBIMU U ero rpaduk. Pemienue cucrem IBYX
JIMHEMHBIX YPABHEHUH C ABYMs IIEPEMEHHBIMU. Pellienne cucrteM IByX ypaBHEHHU,
OJIHO M3 KOTOpPHIX JHMHEIHOe, a Jpyroe — BTOpoil cteneHu. ['paduueckas
UHTEpIIpEeTalysl CUCTEMBbl YPAaBHEHUH C IBYMSI IEPEMEHHBIMHU.

Pemenue TeKCTOBBIX 3a/1a4 anredpaniyeckiuM CrocoOoM.

YuciioBple HEPAaBEHCTBA M UX CBOMCTBA.

Pemenne nUHEWHBIX HEPABEHCTB C OJHOW MEpEeMEHHOW. PemeHuwe cucrem
JIMHEWHBIX HEPABEHCTB C OJHOM IiepeMeHHOoW. KBaJpaTrHele HEpaBEHCTBA.
I'paduueckass wHTEprpeTands HEPABEHCTB M CHUCTEM HEPABEHCTB C JIBYMs
[IEPEMEHHBIMH.

OyHKINN PYHKIUA

KBagpatnunas ¢ynkiusa, e€ rpaduxk u cBoiicTBa. [lapabGoma, KoOpauHATHI
BEPIINHBI TapaboIbl, 0Ch CAMMETPHUH MapabOIIbI.

Ipaduxu pynxumit: v = kx, y=kx + b, y=k/x, y=x3, y=Vx, y = x| , 1 ux
CBOMCTBA.

HucnoBele  mocienoBaTeIbHOCTUYMCIOBbIE  NMOCAEI0BATEJIbHOCTH U
NPOrpeccuu

[lonsiTHe YKCTIOBOM TMOCIENOBATENBHOCTH. 3alaHUE TOCIIEI0BATEIbHOCTU
peKyppeHTHO# dopmynon u Gopmymoi N-To YieHa.

Apudmernyeckas W reomerpuueckas mporpeccur. dopmynsl N-TO wieHa
apupMeTHIECKON U TEOMETPUUECKON TPOrPeCcCUii, CyMMBbI MEPBBIX N UJICHOB.

N3o0paxenne uieHOB apuU(PMETHUECKON M TeOMETPUUYECKOW MpPOrpeccuid
TOYKAMH Ha KOOPJIMHATHOM IUIOCKOCTHU. JIMHEWHBIA U 3KCHOHEHIHAIBHBIM POCT.
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Ci10KHBIE IPOLICHTBHI.
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INIJTAHUPYEMBIE PE3YJIBTATDI OCBOEHUA IHPOI'PAMMBbI
YYEBHOI'O KYPCA <«AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJbBTATHBI

JIndyHOCTHBIE pe3yabTaTbl OCBOCHMS IpOrpaMMbl  y4yeOHOro Kypca
«AnreOpa» XapakTepu3yloTcs:

1) naTpuoTHYecKoe BOCIUTAHHUE:

NOPOSIBIEHUEM HMHTEpPEcCa K IMPOIUIOMY M  HACTOSIIEMY POCCHMCKON
MaTEMaTUKH, IEHHOCTHBIM  OTHOUIEHHWEM K  JOCTHXKEHUSM  POCCHUUCKHUX
MAaTE€MATHKOB M POCCUKCKON MAaTEMaTUYECKOW WIKOJIbL, K HMCIIOJIB30BAHUIO ITUX
JOCTHXKEHUH B IPYTUX HayKax U MPUKIAIHBIX cepax;

2) rpa:kIaHcKoe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJIHEHUIO O0SI3aHHOCTEW Tpa)kAaHUMHA U peaslu3alii ero
npaB, TNPEJICTAaBICHUEM O MaTEMaTUYECKUX OCHOBaX (PYHKIMOHUPOBAHMUS
pPa3IUYHBIX CTPYKTYp, SBJICHUH, MPOILENyp TpakIaHCKoro odiiectBa (Hampumep,
BBIOOPBI, OIIPOCHI), TOTOBHOCTHIO K OOCYKJIEHUIO 3TUUECKHUX MPOOIIEM, CBSI3aHHBIX C
OPaKTUYECKUM TPUMEHEHUEM JIOCTWKEHHM HAyKH, OCO3HAHUEM BaXHOCTH
MOPAJIBHO-3TUYECKUX MPUHIUIIOB B JIESITEIBHOCTH YUYEHOTO;

3) Tpy10BO€ BOCTIUTAHUE:

YCTAHOBKOM Ha AaKTHUBHOE YYacTHE€ B PEHICHUM NPAKTUYECKUX 3aJad
MaTE€MAaTHYE€CKON HANpaBIE€HHOCTH, OCO3HAHUEM BaXHOCTH MATEMaTUYECKOTO
o0pa3oBaHUs Ha MPOTSKEHUU BCEH JKU3HM Ui YCHENTHOM mpodeccnoHanbHOM
JESTEIBbHOCTA M Pa3BUTUEM HEOOXOJUMBIX YMEHHH, OCO3HAaHHBIM BBIOOPOM H
MOCTPOCHHEM MHANBUAYATbHON TpaeKTOpUU 00pa30BaHUS U >KU3HEHHBIX IUIAHOB C
y4€TOM JIMYHBIX UHTEPECOB M OOIIECTBEHHBIX TOTPEOHOCTENH;

4) 3cTeTHYECKOE BOCIIUTAHHUE:

CHOCOOHOCTbIO K  OSMOLMOHAIBHOMY U 3CTETUYECKOMY  BOCIPHUSATHIO
MaTeMaTHYECKUX OOBEKTOB, 3a/ay, pEIHICHUH, pPacCyKICHUH, YMEHHIO BHUIETbH
MaTeMaTU4ECKHUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'0 MO3HAHHUA:

OpUEHTaluuell B JEATEIbHOCTH Ha COBPEMEHHYIO CHCTEMY HAay4YHBIX
IIPEICTABICHNN 00 OCHOBHBIX 3aKOHOMEPHOCTSX PA3BUTHUS YEJIOBEKA, IPUPOABI U
oOmiecTBa, MOHUMaHHEM MaTeMaTUYeCKON HayKh Kak c¢epbl YelI0BEeYeCKOM
NEeSATENbHOCTH, 3TAlloOB €€ pa3BUTHS M 3HAYMMOCTH IS PA3BUTHSA LMBHIIM3ALMNM,
OBJIAJICHUEM SA3BIKOM MAaTEMAaTHUKU W MaT€MAaTHYECKOM KYJIbTYpOH Kak CpeICTBOM
MIO3HAHUS MHpA, OBJIAJCHHEM MPOCTEHIIMMHU HABBIKAMU HCCIEAOBATEIBCKOM
NeSTENbHOCTH;

6) ¢usuueckoe BocnmuTaHHe, (POPMHUPOBAHHE KYJIbTYPblI 3A0POBbSI U
3MOLMOHAJIBHOIO 0JIAT OOy YU :

TFOTOBHOCTBIO IIPUMCHATb MATCMATHYCCKUC 3HAHHMA B MHTCPCCAX CBOCTO
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30pOBbs,  BEIEHUsA  30poBOro  oOpa3a  KM3HM  (340pOBOE  IUTAHUE,
cOQJIaHCUPOBaHHBIA PEXUM 3aHATUH W OTIbIXa, peryispHas (usndeckas
AKTUBHOCTH), C(OOPMUPOBAHHOCTHIO HaBbIKa peyieKCHH, TPU3HAHUEM CBOErO IpaBa
Ha OIIKMOKY M TAKOTO K€ MpaBa JPyroro 4eJoBeKa;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

OpUEHTalMel Ha MPUMEHEHUE MaTeMaTUUYECKUX 3HAHUM ISl PEelleHUs 3a/1a4 B
00JJaCTH COXPAHHOCTH OKPY’KaroIIeH cpeipbl, TUIAHUPOBAHUS MOCTYIKOB U OLEHKH
UX BO3MOXXHBIX MOCJEJACTBUN ISl OKPY>KAIOIIEH Cpeibl, OCO3HAHUEM IJI00ATbHOIO
XapakTepa FKOJIOTHYECKUX MPoOJieM U MyTel UX pelieHus;

8) aganTanus K M3MEHAIOIIHUMCH YCJIOBHSIM COUMAJIBbHOH W NMPHUPOTHOM
cpeabl:

TOTOBHOCTBIO K JCHCTBUSIM B YCJOBHSIX HEONPEACIEHHOCTH, MOBBILIECHUIO
YPOBHSI CBOEHM KOMIETEHTHOCTH 4epe3 MPAKTUUYECKYIO NeATEIbHOCTh, B TOM YHCIIE
YMEHHE YYHUTBhCS Yy JAPYTUX JIOJEH, MpUOOpeTaTb B COBMECTHOM JeATEIbHOCTU
HOBBIE 3HAHMS, HABBIKM M KOMIIETEHIIUU U3 ONBITA IPYTHUX;

HEOOXOJUMOCThI0O B (OPMHUPOBAaHMUM HOBBIX 3HAHWA, B TOM YHCIIE
bopMynHpoBaTh UAEH, MOHATHS, TUTIOTE3bI 00 O0OBEKTAX U SIBJICHUSIX, B TOM YHCIIE
paHee  HEU3BECTHBIX, OCO3HaBaTh JACPUIUTHI  COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEMN, IUIaHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HaBaTh  CTPECCOBYK)  CHUTYalHl0, BOCIPUHUMATh
CTPECCOBYIO CHUTYallMI0 KaK BBbI30B, TpeOyOIUNA KOHTPMEp, KOPPEKTUPOBATH
INPUHUMAaeMble pelIeHus M JAeUCTBUA, (OPMYIMpPOBaTH W OLIEHUBATH PUCKH U
HocjencTBys, (POPMUPOBATDH OIBIT.

METANPEJMETHBIE PE3YJIBTATBI

Ilo3naBaTe/ibHbIe yHUBEPCAJIbHbIE Yy4eOHbIE JeiicTBUS

ba3oBble Jornueckue AecTBUA:

e BBISBISITh U XapaKTEPU30BATh CYIIECTBEHHbIC MPHU3HAKH MATEMATHYECKHUX
OOBEKTOB, TOHSATUN, OTHOIICHUW MEXIy MOHATUAMH, (OPMYIHPOBATH
OTpeJeNICHNs]  TIOHSTHI, YCTaHAaBIMBATh  CYIICCTBEHHBI  TPHU3HAK
KIaccuuKaIy, OCHOBaHUS HJisi OOOOIIEHHWS W CpPAaBHEHWS, KPUTEPUU
IPOBOJAMMOTO aHAIIN34;

e BOCIHpPUHUMATH, (QOPMYIHpPOBATH MW  MPEOOPA3OBBIBATH  CYXKICHUS:
yTBEpJIUTEIbHbIE W OTPHUIATEIbHBIC, CIMHUYHBIC, YacTHbIE M O0OIIHe,
YCIIOBHBIE;

e BBISBIISATH  MATEMAaTHYECKME  3aKOHOMEPHOCTH,  B3aWMOCBS3U U
npotuBopeunss B (dakTax, [aHHBIX, HAONIONCHHUSIX W YTBEPKICHUSX,
npeaiaraTh KPUTEPUH TSI BBISIBICHHS 3aKOHOMEPHOCTEH U TPOTUBOPEYUHIA,

e J€NaTh BBIBOJBI C HWCIOJH30BAHUEM 3aKOHOB JIOTHKH, IEAyKTHUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUCHHUH, YMO3aKIIOUCHH 110 aHAJIOTHH;
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pa30upaTh JOKa3aTelbCTBA MAaTEMATUYECKUX YTBEPKACHUH (IIpsMbIE U OT
MPOTUBHOIO), MPOBOJUTH CAMOCTOSATEIBHO HECIIOXKHbBIE JOKAa3aTeIbCTBA
MareMaTuyeckux (pakToB, BBICTpAMBaTh AapryMEHTALMIO, MPUBOJIUTH
MPUMEPHI U KOHTPIIPUMEPHI, 0OOCHOBBIBATH COOCTBEHHBIE PACCYKCHUS;
BbIOMpATh CMOCcO0 pelieHus y4eOHOW 3ahaud (CpaBHUBATH HECKOJIBKO
BapUAHTOB pEIICHMs, BbHIOUPATh HamboJiee NOAXOIAIMNA C Yy4ETOM
CaMOCTOSITEIILHO BBIJIEJICHHBIX KPUTEPHUEB).

ba3oBbIe ucciie0BaTeIbLCKIE NEMCTBUS .

UCIIOJIB30BAaTh BONPOCHI KaK MCCIIEIOBATEIbCKAA HHCTPYMEHT MO3HAHMS,
(GopMynHpoBaTh BOMPOCH], (QUKCHUPYIOIIME MNPOTHBOPEUYUE, MPodIiieMy,
CaMOCTOSITEJIbHO ~YCTAaHAaBIMBATh MCKOMOE M JIaHHOe, (OPMHUPOBATH
TUIIOTE3Y, apTYMEHTHPOBATH CBOIO MMO3ULUIO, MHEHUE;

IPOBOJUTh IO CaMOCTOSITEJIbHO COCTABJIEHHOMY IUIAHY HECIIOKHBIN
AKCIIEPUMEHT, HEOOJIBIIIOE UCCIIEOBAHUE 10 YCTAHOBJICHUIO 0OCOOEHHOCTEN
MaTEMaTUYECKOT0 OOBEKTA, 3aBUCUMOCTEN 0O0OBEKTOB MEXAY COOOM;
CaMOCTOATENIbHO (POpPMYNIHpPOBaTh 000OIIEHUST U BBIBOJBI MO pe3ybTaTaM
NPOBEIEHHOTO HAOMIOEHUs, HCCIEIOBAHUSA, OIICHUBATh JOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTaTOB, BBIBOJOB U 0000IICHHIA;

IIPOrHO3UPOBATh BO3MOYKHOE pa3BUTHE IPOLECCA, a TaKKE BBbIIBUIaTh
IIPEIIIONIOKEHUS O €r0 Pa3BUTHHU B HOBBIX YCIIOBUSX.

Pab6ora ¢ undgopmanmeii:

BBISBJISITh HEJOCTATOYHOCTh M HM30BITOYHOCTh HH(POpPMALIUU, JTAHHBIX,
HEOOXOIMMBIX JIJISl PEIICHUS 3a/1a4K;

BbIOMpATh, aHAJTU3UPOBATh, CUCTEMATU3UPOBATH W HWHTEPIPETHPOBATH
UHGOPMAIINIO PA3TMYHBIX BUAOB U (POPM IpeICTaBICHNUS;

BBIOMpaTh (GopMy TpeAcTaBieHUs HHPOPMAIMA U HLIIOCTPHUPOBATH
pelaeMple 3ajladyd  CXeMaMHu, JuarpaMmaMy, WHOM rpadukoil W HUX
KOMOMHAIUSIMU;

OIICHMBATh HAAEKHOCTh HMH(POPMALUUA IO KPUTEPHUSIM, MPEAJIOKCHHBIM
yauTeIeM Wi cPOPMYIUPOBAHHBIM CAMOCTOSTEIHHO.

KoMMyHUKATHBHBIE YHUBEPCAIbHbIE YUeOHbIe 1eificTBUS:

BOCIIPUHHUMATHh U ()OPMYIHPOBATH CYKJIEHUS B COOTBETCTBUHU C YCIOBHIMU
U LIeJIAMU OOIIEHUSs, ICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHUS
B YCTHBIX U NMUCBMEHHBIX TEKCTaX, aBaTh IMOSCHEHHS IO XOAY PELICHUS
3a7]a4M, KOMMEHTUPOBATH MOJYYEHHBIN PE3YJIbTAT;

B XOJIe 0OCYXKJIeHHsI 3a/1aBaTh BOIMPOCHI MO CYIIECTBY OOCYX IA€MOM TEMBI,
poOJIeMBbI, pEIaeMol 3aa9d, BHICKA3bIBATh MJICH, HAIICJIIEHHBIC HA TIOMCK
pELICHUs, COMOCTABIIATh CBOM CYXICHUS C CYXKICHHUSIMH JPYTUX
YYaCTHUKOB JHaliora, OOHApYyKUBATh PA3JUYUE U CXOJICTBO IO3ULIHM, B
KOpPpEeKTHOU popMe popMyaupoBaTh pa3HOTIIACHS, CBOM BO3PAXKEHNUS;
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MPEACTABIATh  PE3YJIbTAThI pelIeHus 3a/auu, IKCIIEPUMEHTA,
HCCJIEeI0BAHUS, TPOEKTA, CAMOCTOSATEIBHO BHIOUPATH (hOPMAT BBICTYIICHUS
¢ Y4€TOM 3ajia4 NMPE3eHTALUU U OCOOEHHOCTEN ayuTOpUH;

MOHUMATh U KCIOJIb30BaTh MPEUMYIIECTBA KOMaHAHOW U UHIUBUIYaJIbHON
paboOTHI MPHU PEIICHUU YUEOHBIX MATEMATHUYECKUX 3a/1a4;

OPUHUMATh LEJNb COBMECTHOW NE€ATEIbHOCTH, IUIAHUPOBATh OPraHU3AIUIO
COBMECTHOW paloThl, pacmnpeiensTb BHUIbI padOT, I0rOBapUBATHCA,
o0CyX1aTh MPOIECC U Pe3yabTaT padoThl, 00001aTh MHEHUS HECKOJIBbKUX
JIIOACH;

y4yacTBOBAaTh B TpymnmoBbIX ¢Gopmax padboTel (0OCykaeHusi, OOMeH
MHEHHUSIMH, MO3TOBbIE LIITYPMbI U APYTHE), BHIMOIHATH CBOIO YaCTh pabOThI
U KOOPJIMHUPOBaTh CBOW JIEUCTBUA C JPYTUMHU WICHAMH KOMAaH/IbI,
OLICHMBATh KAayeCTBO CBOEro BKJaJa B OOWIMNA MPOAYKT MO KPUTEPHSIM,
c(hOpMYIMPOBAHHBIM YYaCTHUKAMHU B3aHUMOICUCTBHS.

Pery/isiTUBHBIE YHUBEpPCAJIbHbIE yUeOHbIE TeHCTBHS
Camoopranusanus:

CaMOCTOSITEJIbHO COCTaBJISITh TUIAH, aJTOPUTM PEIICHHS 3a1ayu (U €ro
4acTh), BBHIOMPATh CIOCOO PEIICHUS C YYETOM HMEIOIIUXCS PECYpCOB M
COOCTBEHHBIX BO3MOXHOCTEH, apryMEeHTHpOBAaTb M KOPPEKTHUPOBATH
BapUaHTHI PEIICHUM ¢ yIETOM HOBOM MH(pOPMAIIUU.

CﬂMOKOHTpOJ’lB, AMOIMOHAJIbHbIN HHTEJIEKT:

BJIAJIETh CIIOCO0aMM CaMOITPOBEPKU, CAMOKOHTPOJIS TIpoliecca U pe3yJibTaTta
pellIeHUs MaTEMAaTUYECKOM 3a/1a4u;

MPEABUACTh TPYAHOCTH, KOTOPHIE MOTYT BOSHUKHYTh MPU PEIICHUU 33/1a4H,
BHOCHUTHh KOPPEKTHUBBI B JCSATEILHOCTh Ha OCHOBE HOBBIX OOCTOSTEIBCTB,
HalJIEHHBIX OIUOOK, BRISBICHHBIX TPYIHOCTEH;

OIIEHUBATh COOTBETCTBUE pe3yJibTaTa JIEITEIbHOCTH MOCTABJICHHON 1€ U
YCIIOBHUSIM, OOBSCHITh NMPUYUHBI JOCTHIKCHUS WM HEIOCTHKCHHS IICIIH,
HAXOJIUTh ONMINOKY, JaBaTh OLICHKY IPHOOPETEHHOMY OTIBITY.

HPEAMETHBIE PE3YJIBTATBI

K xonmy oOydenuss B 7 Kjacce OOydalOmUNCA TONXYYUT CIETYIOIINE
MPEIMETHBIE PE3YTbTATHI:

Yucsa 1 BBIYMCICHUSA

BeimonHATh, codeTas YCTHBIE W TMHCHbMEHHBIC TMPUEMBI, apuMETHUECKHE
JCUCTBUS C PAIIMOHATILHBIMY YHCIIAMHU.

HaxomuTe 3Ha4YeHUS YHCIOBBIX BBIPAKCHUH, MPUMEHSATH Pa3HOOOpa3HBbIC
crocoObl ¥ MPUEMBI BBIYMCICHUS! 3HAYEHHUM JIPOOHBIX BBIPAXKEHUN, COJEpKALIUX
OOBIKHOBEHHBIE U JECATUYHBIE APOOH.

[lepexonuts OT onHON (hOpPMBI 3amucu 4Yucen K Apyro (mpeoOpa3oBbIBATH
NECATUYHYIO Ip0Obh B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATUYHYIO, B YACTHOCTH
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B 0ECKOHEUHYIO ACCATUYHYIO IPOOb).

CpaBHHBATH U yNOPSAOUYNBATH PALIMOHAIIBHBIC YHCIIA.

OKpyrJsTh yncna.

BBINOJHATE NPUKUAKY W OLIEHKY PE3YyJbTaTa BBIUMCICHUN, OLIEHKY 3HAYEHUU
YUCIIOBBIX BBIPAKCHUI. BBINOMHATE JEUCTBUS CO CTENEHSIMU C HATYpaJIbHBIMU
ITOKA3aTEIISAMH.

[IpuMeHTh IPU3HAKU JETMMOCTH, PA3JI0KECHUE HA MHOKXUTEIN HATypalbHbBIX
YHUCEN.

Pemate npakTHKO-OPUEHTUPOBAHHBIE 3a7ayM, CBS3AHHBIE C OTHOILICHUEM
BEJIMYUH, MPONOPUHOHATBHOCTBIO BEIMYUH, MPOLIEHTAMH, HWHTEPIPETUPOBATH
pe3yJbTaThl PELICHUs 3ajlad C YYETOM OrpaHUYEHUM, CBA3aHHBIX CO CBONCTBaAMHU
paccMaTpuBaeMbIX OOBEKTOB.

AJire0panyvecKue BbIPaKeHUs

Hcnonws3oBaTh anreOpanyecKyr0 TEPMHUHOJIOTHIO U CUMBOJIUKY, IPUMEHSTH €€
B IIpOLIECCE OCBOCHUS y4eOHOro MaTepuara.

Haxonuth 3HaueHuss OYKBEHHBIX BBIPAKCHUN TMpPU 3aJaHHBIX 3HAYCHUIX
MEPEMEHHBIX.

BrinonHsaTs mpeoOpa3zoBaHus 1EJ0T0 BhIPAXKEHUSI B MHOTOWICH MPUBEICHUEM
NOJIOOHBIX CIIAraeéMBbIX, PACKPBITUEM CKOOOK.

BBINONHAT yMHOXEHHME OJHOWIEHA HAa MHOTOWIEH M MHOIOYIEHa Ha
MHOTOWIEH, TPUMEHTH (OPMYIIBbI KBaipaTa CyMMBI U KBaJpaTa pa3HOCTH.

Ocy1iecTBasATh Pa3loKEHUE MHOTOYIEHOB HAa MHOXHUTEIUM C MOMOIIBIO
BBIHECEHHS 32 CKOOKH OOIIEro MHOXKHUTENS, TPYIIIUPOBKU CJIAraeMbIX, MPUMEHEHUS
dbopMyI1 COKpaIEHHOTO YMHOKEHHUS.

[TpumensaTh MpeoOpa3oBaHus MHOTOUYJICHOB JJIS PEIICHUS PA3IMYHbIX 3a/1a4 U3
MaTE€MAaTHKH, CMEKHBIX IIPEAMETOB, U3 PEAJTbHON MPAKTHKHU.

Hcnonp3oBaTh CBOWCTBA CTENEHEW C HATYpaJbHBIMU ITOKA3aTEIAMU IS
npeoOpa3oBaHUs BEIPAKCHHIM.

YpaBHeHUS U HEPABEHCTBA

Pemate nuHelHbIE ypaBHEHUS C OJHOW NEPEMEHHOM, NPUMEHSA MpaBUJIa
repexoaa OT UCXOAHOTO YPAaBHEHUS K paBHOCWIBHOMY emy. [IpoBepsiTh, sBiseTCS
JIA YUCIIO KOPHEM YPaBHEHUS.

[IpuMensTh rpaduyecke METOAbl MPHU PEIICHUHN JTUHEWHBIX YPaBHEHUU U UX
CUCTEM.

[lonOupaTs mnpuMepsl TaAp 4YWCEN, SBISIOMIUXCS PEIMICHUEM JHHEHHOTOo
YPaBHEHUS C ABYMsI IEPEMEHHBIMH.

CtpouTh B KOOPAUHATHOW TIIOCKOCTH TpauK TMHEHHOTO YpaBHEHUS C BYMS
MEPEMEHHBIMU, MOJB3YSICh TPAaPUKOM, IPUBOJIUTH NIPUMEPHI PEUICHUS YPABHEHUS.

Pemiath cucteMbl ABYyX JIMHEWMHBIX YpaBHEHUU C JIByMsI IE€PEMEHHBIMU, B TOM
yucie rpaduuecku.

CocTaBnATh W pelarb JUHEMHOE YPAaBHEHUE WJIM CHUCTEMY JIMHEUHBIX
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YpPaBHEHUU IO YCJIOBUIO 33]1a4d, UHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM
3a71a4y IIOJIy4YEHHBIN PE3yJIbTar.

DyHKUUH

N300paxath Ha KOOPJIUHATHOW MPSIMON TOYKH, COOTBETCTBYIOIIHNE 33IaHHBIM
KOOpJMHATaM, Jy4Hd, OTPE3KH, UHTEPBAIIbI, 3alIMChIBATh YMCIOBBIE MPOMEKYTKH Ha
anreOpanyecKoM sI3bIKE.

OTMmeuaTh B KOOPJAUHATHOM IIJIOCKOCTH TOYKH IO 33JaHHBIM KOOpJHUHATaM,
cTpouTh rpaduky TMHEHHBIX QyHKUUNA. CTpouTh Tpaduk GyHKIUHU y = [X|.

OnuchiBaTh C TIOMOIIBIO (DYHKIUHA HW3BECTHBIE 3aBUCUMOCTH  MEXKIY
BEJIMYMHAMH: CKOpPOCTb, BpEMS, pACCTOSHHUE, II€HA, KOJWYECTBO, CTOUMOCTb,
POU3BOJIUTEIBLHOCTD, BpEMsl, 00bEM pabOTBHI.

Haxonuth 3HaueHune GyHKIMM MO0 3HAYEHUIO €€ apryMeHTa.

[Tonumars rpaduueckuii cnoco0 mMpeacTaBiIeHUs W aHaiIu3a HHGOPMAIUU,
U3BJICKATh U MHTEPIPETUPOBATH HH(OPMALIHIO U3 TPa(UKOB peaabHbIX MPOIECCOB U
3aBUCUMOCTEM.

K xoniy oOyuenuss B 8 kiacce oOyyarolmuics TMONXYYUT CIIETYIOIINE
IPEMETHBIE PE3YIIbTATHI:

Yucia v BBIYMCICHU S

Hcnonb3oBaTh HayaldbHbIE NPEACTABICHUS O MHOXECTBE JEHCTBUTEIBHBIX
qycels JJi CPaBHEHUs, OKPYIJIEHUS W BBIUMCICHUHM, M300pakaTh NEHCTBUTEIbHBIC
YyUCila TOYKAMU Ha KOOPJAVUHATHOU MPSIMOU.

[IpumensaTe moOHATHE apU(METHUYECKOTO KBAJAPATHOTO KOPHS, HAXOIUTh
KBaJIpaTHbIE€ KOPHHU, HCIOJIB3Ysl MPU HEOOXOAMMOCTHU KaJIbKYJISTOpP, BBITOJHATH
npeoOpa3oBaHusl BBIPAXKEHUHM, COJEPKAIIUX KBAApaTHbIE KOPHHU, MCIOIB3Ys
CBOMCTBA KOPHEM.

Hcnonb3oBaTh 3amucy OOJBIIMX M MaJbIX YHUCEN C MOMOIIBIO JIECITUYHBIX
npoOeii u creneHeit yucia 10.

AJire0panyvecKune BbIPasKeHU s

[IpyuMeHATP NOHATHE CTENEHW C LEIbIM  II0Ka3aTesieM, BBINOJHSATH
mpeoOpa3oBaHus BEIPAXKECHU, COACPIKAIINX CTENIEHHU C TETBIM MTOKa3aTeIeM.

BhBINONHATH TOXAECTBEHHBIE MPEOOpPa30BaHUS PAIMOHATIBHBIX BBHIPAXKCHUN HA
OCHOBE TPaBUJI JICUCTBUI HAaJl MHOTOWICHAMH U aJIFeOpandeCKUMH TPOOSIMH.

PackiianpiBaTh KBaIpaTHBIN TPEXWIEH HA MHOKHUTENU.

[IpuMensaTh peoOpa3zoBaHus BEIPAXKEHUN NI PEIICHHs Pa3IUYHBbIX 3a7a4 U3
MAaTEMAaTHKH, CMEXHBIX ITPEIMETOB, U3 PEATbHOMN MPAKTUKHU.

YpaBHeHUS U HEPABEHCTBA

Pemate nuHeElHbIE, KBaJIpaTHbICE YPAaBHEHUS W palMOHAIbHBIE YPaBHEHUS,
CBOJAIIMECA K HUM, CHCTEMBI JIBYX YPaBHEHUH C IByMs IEPEMEHHBIMU.

[IpoBOIUTE MPOCTEUIIINE UCCIEIOBAHUS YPABHCHUM U CUCTEM YpPaBHCHWH, B
TOM 4HCII€ C MPUMEHEHUEM IpadUyecKUX MpeaCcTaBlIeHU (yCcTaHABIUBATh, UMEET
1 YpaBHEHHE WA CUCTEMA YPAaBHEHUW DPEUICHHMS, €CIIM MUMEET, TO CKOJIbKO,
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npouee).

[lepexonuth OT clIOBECHOU (GOPMYIUPOBKU 3alaud K e€ anrebpanyeckoit
MOJIEIA C TIOMOILIBID COCTABJEHUS YPAaBHEHUA WM CHCTEMBI YpPaBHEHU,
MHTEPNPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJ]a4M MMOJYYEHHBIA pPE3yJIbTAaT.

[IpuMeHATh CBOMCTBA YHCIOBBIX HEPABEHCTB JIJI1 CPABHEHMUS, OLICHKH, PEIIATh
JMHEWHbIC HEPABEHCTBA C OJTHOM MEPEeMEHHON U UX CUCTEMBI, J1aBaTh rpaduuecKyro
WJUTIOCTPAIMIO MHOKECTBA PEILICHUN HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DyHKUUMA

[TonuMate ¥ WCMOIB30BaTh (DYHKIIMOHATBHBIE TOHSATUS M S3bIK (TEPMUHBI,
CUMBOJIMYECKUE OOO3HAUCHUS), OMNpeNessaTh 3HaueHHEe (PYHKIUM IO 3HAYCHUIO
apryMeHTa, ornpeessaTh CBOMCTBA QYHKIMU 10 €€ Tpaduky.

Crtpouts rpaduku dJIeMeHTapHBIX (PYHKIINNA BUAA:

y=kix,y=x2,y=x3,y = x, y = VX, OIHCHIBATH CBOWCTBA YHCIOBOI
dbyakuu no e€ rpaduxy.

K xoniy oOyuenuss B 9 kiacce oOyyaromuics TMONXYYUT CIIETYIOIINE
IPEMETHBIE PE3YIIbTATHI:

Yucia v BbIYMCICHUS

CpaBHUBATH U YNOPSIAOUUBATH PALIMOHAIIBHBIC M UPPALlMOHAJIBHBIE YHUCIIA.

Brinmonnats apudmMeTnyeckue ASHCTBUS ¢ PallMOHAIBLHBIMU YUCIIAMH, COYeTas
YCTHBIE U NUCBMEHHBIC NPUEMBI, BBINOJIHIATh BBIUYUCICHUS C HUPPALUOHAIBHBIMU
YUCIIAMHU.

Haxonute 3HaYeHuUs1 cTeneHen ¢ UeIbIMU IT0Ka3aTeNsIMA U KOPHEH, BBIUUCIISIT
3HAYEHUsI YUCIIOBBIX BBIPAKECHUM.

OKpyrJisiTh  I€UCTBUTENBHBIE YHCIIA, BBINOIHATH MNPUKUIKY pE3yJbTaTa
BBIUHCJIEHUH, OLICHKY YMCJIOBBIX BBIPAKCHUM.

YpaBHeHUs U HEPABEHCTBA

PemaTe nuHENHbIE U KBAaApaTHbIC YPABHECHUS, YPABHEHHUS, CBOSIIMECS K HUM,
npocTeite 1poOHO-pallOHATIbHbBIE YPaBHEHHUS.

Pemate cucTeMbl NIByX JIMHEHHBIX YPAaBHEHHUW C JBYMsSI IEPEMEHHBIMU U
CHUCTEMBI IBYX YPaBHEHUH, B KOTOPBIX OJHO YPABHEHUE HE SIBIICTCS JIMHEUHBIM.

PemaTtes TekcTOBBIE 3amauyM anreOpamdeckuM CrmocoOOM ¢ MOMOIIBIO
COCTaBJICHUSI YPABHEHHUSI UM CUCTEMBI JBYX YPABHEHUU C IByMS [IEPEMECHHBIMU.

[IpoBOIUTE IPOCTEUIIINE UCCIEIOBAHUS YPABHEHUN U CUCTEM YpPaBHCHHH, B
TOM YHCJIe C MPUMEHEHHEM TpadUUeCKUX MPECTaBICHUN (yCTaHABIMBATH, UMEET
1 YpaBHEHHE WA CUCTEMA YPABHEHUW DPEUICHHMS, €CIIM HUMEET, TO CKOJIbKO, W
npoyee).

Pemate nuHeliHbIE HEPABEHCTBA, KBaJpaTHbIE HEPABEHCTBA, H300pa)kaTh
pPEILICHUE HEPABEHCTB HA YHUCIOBOW MPSIMOW, 3aMKCBHIBATH PEUICHUE C MOMOIIBIO
CHMBOJIOB.

PemaTte crucTeMbl IMHEMHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKIIOYAOLIHE
KBaJpaTHOE HEPABEHCTBO, U300paKaTh PEIICHHUE CUCTEMbI HEPABEHCTB HA YMCIOBOM

HpHMOﬁ, 3aIlIMChIBATh PCIICHUEC C IIOMOIIBIO CUMBOJIOB.
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Hcnonp30BaTh HEPABEHCTBA NIPU PELIEHUH PA3JIMYHBIX 3a1a4.
DyHKUUH
Pacno3naBath (yHKIMM W3ydyeHHBIX BUJOB. IloKa3pIBaTh CXEMaTUYECKU

pAacIoIoKEHNE Ha KOOPAMHATHOMN TUIOCKOCTH TpadukoB GyHKIuM Buga: y = kx, y =
kx + b,y =kix,y=ax2 + bx + ¢,y =x3,y = Vx, y = |X|, B 3aBUCUMOCTH OT
3HauYeHUN KO3 (PUIIMEHTOB, ONUCHIBATH CBOMCTBA () YHKLIHIA.

Ctpoutrb U H300pakaTb CXEMATHUECKH T'pa@UKH KBAaJAPATUUYHBIX (DYHKIIMA,
OMKCHIBATh CBOMCTBA KBAJPATUUHBIX (PYHKIMI MO UX Tpadukam.

Pacno3naBaTh KBajpaTHyHyr0 (QYHKUHIO 1O (opmyse, MPUBOJUTH MPUMEPHI
KBaJIpaTUYHBIX PYHKIUN U3 pealbHOU KU3HU, PU3UKHU, TEOMETPUH.

YucaoBbie M0CJI€10BATETbHOCTH W MPOTrPeccuu

Pacnio3naBaTh apupMeTHUYECKYIO U TE€OMETPUUYECKYIO TPOIPECCUM TIPU PA3HBIX
croco0ax 3agaHusl.

BoimonHATE  BBIYMCIIEHHS € HCHOJb30BaHMEM (OpMYya n-ro  4jeHa
apu(PpMETHIECKON U TE€OMETPUUYECKON POrPECCHi, CYMMBI MEPBHIX N YJICHOB.

N300pakath ujeHbl MOCJIENOBATEIbHOCTH TOYKAMM Ha KOOPAMHATHOM
IUIOCKOCTH.

Pemarp 3amaum, CBA3aHHBIE C YHCIOBBIMHM IIOCJIEIO0BATEIIBHOCTSIMH, B TOM
quCciIe 3a/la4ll U3 peajbHON U3HU (C UCIIONB30BAHUEM KaJbKYJATOpA, LU(POBBIX
TEXHOJIOTHUH).
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TEMATUYECKOE IINTAHUPOBAHHUE

7 KJIIACC. AJITEBPA
KoJsnuecTBo yacos DJIeKTPOHHbIE
N/ HanmeHoBaHMe pa3je/ioB U TeM KonTpoabnbie | IpakTiueckue (uu¢posrIe)
NMPOrpaMmblI Bcero 5 p o0pa3oBaTe/ibHbIE
padoTsI padoThI pecypesI
1 Yucna u BeUUCICHUs. ParnoHanbpHbIe o5 1 bubmmoreka [IOK
qucia https://m.edsoo.ru/7f415b90
bu6moreka [IOK
2 AnreOpandecKue BhIPAKCHHS 27 1 https://m. eds00.ru/7f415b90
bu6moreka [IOK
3 YpaBHEHHS ¥ HEPAaBEHCTBA 20 1 https://m. eds00.ru/7f415b90
bu6mmoreka [IOK
4 Koopaunats! u rpaduku. OyHKIIIN 24 1 https://m. edsoo.ru/7f415b90
bu6mmoreka [IOK
S Tostopenne u 0600mennue 6 1 https://m.edsoo.ru/7f415b90
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 5 0
8 KIIACC. AJITEBPA
Koun4yecTBo yacos JJIeKTPOHHBbIE
. HaumeHoBaHue pa3/iesioB U TeM (undgposbie)
Ne n/m HporpaMmbi Beero Kognpom,m)le HpﬁaKTH‘XQCKI/Ie 06PA30BATETbHBIC
padoTsl padoThI pecype
bu6mmoreka [JOK
1 Uucna u Belunciienus. KBagparueie KOpHU 15 https://m.edsoo.ru/7f417af8
5 Uucna u Berunciienus. CTeneHsp ¢ 1ebIM 7 bubnuoreka [JOK
ToKa3arejeM https://m.edsoo.ru/7f417af8
3 AnreOpanyecKkue BbIPaXKEHHUS. 5 1 bubnuoreka [IOK



https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8

KBagpatHslii TpEXuieH https://m.edsoo.ru/7f417af8
4 AnreOpandecKue BEIPaXKCHHUS. 15 1 bubnuorexa [JOK
Anrebpandeckasi 1poOb https://m.edsoo.ru/7f417af8
5 YpaBHeHus u HepaBeHCTBA. KBaipaTHbie 15 1 bubnuorexa [JOK
YpaBHEHUS https://m.edsoo.ru/7f417af8
6 VYpaBHeHus 1 HepaBeHCTBA. CHCTEMBI 13 bubnuorexa [JOK
YpaBHEHUU https://m.edsoo.ru/7f417af8
bubmmoreka [{OK
7 VYpaBHeHus u HepaBeHCTBA. HepaBeHcTBa 12 1 https.//m.edsoo.ru/7f417af8
bu6moreka [IOK
8 OyHKIMU. OCHOBHBIE TOHATHS 5 https://m.edso0.ru/7f417af8
bu6moreka [IOK
9 DyHKIHH. THCTIOBEIS (YHKIHH 9 https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
10 Tostopenne u 0600mennue 6 2 https://m.edsoo.ru/7f417af8
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 6 0
9 KJIACC. AJITEBPA
Kouan4yecTBo yacoB JJIeKTPOHHBbIE
. HaumenoBanue pa3aejioB ¥ TeM (uudposbIie)
Ne i/ IpOrpaMMEI Beero Kognpom,m)le HpﬁaKanecxne 06PA30BATEbHBIC
padoTsbI padoTsbI pecype
1 Yucna v Beiuncnenus. JleicTBUTEIbHBIE 9 bubmuoreka [JOK
yucia https://m.edsoo.ru/7f419d08
2 VYpaBHEHUs 1 HEPABEHCTBA. Y paBHEHUS C 14 1 bubnunoreka [JOK
OJHOM NEPEMEHHOU https://m.edsoo0.ru/7f419d08
3 VYpaBHeHus u HepaBeHCTBA. CHUCTEMBI 14 1 bubnunoreka [JOK
YpaBHEHUI https://m.edsoo.ru/7f419d08
4 VYpaBHeHus 1 HepaBeHcTBa. HepaBeHcTBa 16 1 bubnmnoreka [JOK



https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08

https://m.edso0.ru/7f419d08
bubmmoreka [{OK
> Py 16 . https://m.edso0.ru/7f419d08
bu6mmoreka [{OK
6 HucnoBble MOCIEA0BATEIBHOCTH 15 1 https://m. edsoo.ru/7§419d08
7 [ToBTOpenue, 06001IeHNE, cCCTEMaTH3aLUs 18 1 bubnuorexa [JOK
3HAHUM https://m.edso0.ru/7f419d08
OBUIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102 6 0
INOYPOYHOE INVIAHUPOBAHUE
7 KJIACC
Kosan4yecTBo 4acos JJIeKTPOHHBbIE
Ne Hara undposbie
n/n Tema ypoxa Bcero KO;TP OJIbHbIC HpﬁaKanecxne u3yuyeHusi | oOpa3oBaTejibHbIE
padoThbI padoTsbI pecypeb
1 [ToHsaTHE parMOHAIBHOTO YKCTIa 1
2 ApubdmMernueckue TeUCTBUS C 1
paIoHaIbHBIMU YHCIIAMU
3 ApudmMeTrnueckue TeUCTBUS C 1
paIMoHaIbHBIMU YHCIIAMU
4 ApudmMeTnueckue TeHCTBUS C 1
paIoHaIbHBIMU YHCIIAMU
5 Apudmernueckue AeHCTBUS C 1
paIMoHaIbHBIMU YHCIIAMU
5 Apudmernueckue AEHUCTBUS C 1

palluOHaJIbHBIMU YU CJIaMU



https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08

CpaBHeHue, ynopsjouuBaHue

! palMoOHATBHBIX YUCEI
5 CpaBHeHue, ynopsjouuBaHue
palMOHAIBHBIX YUCEI
9 CpaBHeHue, ynopsijounBaHue
paloOHATBHBIX YUCEI
10 CreneHs ¢ HaTypalbHBIM bubnnorexa [JOK
IIOKa3aTeNeM https://m.edsoo.ru/7f4211de
11 CreneHpb ¢ HaTypajIbHBIM bubmuorexa [JOK
ITOKa3aTeIeM https://m.edsoo.ru/7f421382
12 Crenensb ¢ HaTypaJIbHBIM bubnuoreka [IOK
ITOKA3aTeIeEM https://m.edsoo.ru/7f42154e
13 CremneHp ¢ HATYpaTbHBIM bubnuoreka [IOK
[IOKa3aTeIeM https://m.edsoo.ru/7f4218be
14 CreneHpb ¢ HaTypaJbHBIM
MIOKa3aTeIeM
15 Penrenne oCHOBHBIX 3a1a4 Ha npobu,
MIPOLIEHTHI U3 PEaIbHOM MPAKTUKU
16 Penrenne ocHOBHBIX 3ana4 Ha Ipobu,
MIPOLIEHTHI U3 PEaIbHOM MPAKTUKU
17 Penrenne ocHOBHBIX 3ana4 Ha Ipobu,
MIPOLIEHTHI U3 PeaIbHON MPAKTUKU
18 Peurenne ocHOBHBIX 3ana4 Ha Ipoou,
MPOLIEHTHI U3 peaIbHOM MPAKTUKU
19 [Ipu3Haku nenuMocTy, pa3aoKeHUs
Ha MHOXKUTEJIHM HATYPaJIbHbIX YUCEI
20 [Ipu3Haku nenuMocCTH, pa3aoKeHUs
Ha MHOXKUTEJH HATYPaJIbHbIX YUCEI
21 Peanbubie 3aBucumoctu. Ipsamas u

o6paTHa$[ IMPpOIMOPIHUOHATIBHOCTH



https://m.edsoo.ru/7f4211de
https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f4218be

Peanbnble 3aBucumoctu. Ilpsmas u

22 1
oOpaTHast MPOIOPIIMOHATBHOCTH
23 Peanpubie 3aBucumocTu. [Ipsmas u 1
oOpaTHasi MPOMOPIIMOHATBHOCTH
24 Peanpubie 3aBucumocTu. [Ipsmas u 1
o0paTHas MPONOPIUOHATHHOCTH
KonTponsnas pabora o teme
25 n n 1
PanmonanbHbIe ynciia
bu6moreka [IOK
26 ByKBEHHBIC BbID2KCHM 1 https://m.edsoo.ru/7f41feec
27 DopmyItbl 1
28 Dopmynbl 1
29 [Iepemennsble. JlonmycTrMble 3HaYEHUS 1
MepEeMEHHBIX
[IpeoOpa3oBanrie OyKBEHHBIX
30 BBI: a)I(I;HI/Iﬁ acK ZII"(JTI/IG CKOOOK U 1 bubmiorexa HOK
P » PACKP https://m.edsoo.ru/7f41fafa
MIPHUBEJICHUE OJJOOHBIX ClIaraeMbIX
[IpeoOpazoBaHue OYKBEHHBIX
31 BLII) a)I(I;HI/Iﬁ ack lefme CKOOOK 1 1 Eubmorexa OK
P » Packp https://m.edsoo.ru/7f41fd70
MPUBEJICHUE NOJJOOHBIX CJIaraeMbIX
[IpeoOpazoBaHue OYKBEHHBIX
32 BBIPAKEHUH, pAaCKPBITHE CKOOOK U 1
MIPUBEJICHUE TIOJJOOHBIX CJIaraeMbIX
[IpeoOpazoBanrie OyKBEHHBIX
33 BBIPAKEHUH, pACKPBITHE CKOOOK U 1
MIPUBEACHHE MOIOOHBIX CIaraeMbIX
34 CBoiicTBa CTENEHU C HATYpPaJIbHBIM 1 bubnunoreka [JOK
MOKa3aTesemM https://m.eds00.ru/7f421382
35 CBoiicTBa CTENEHU C HATYpaJIbHBIM 1 bubnuoreka [JOK

IIOKa3aTCJICM

https://m.edsoo.ru/7f42154e



https://m.edsoo.ru/7f41feec
https://m.edsoo.ru/7f41fafa
https://m.edsoo.ru/7f41fd70
https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f42154e

36 CBoiicTBa CTENEHU C HATYPAIbHBIM bubnuorexa [JOK
IIOKA3aTeIeM https://m.edsoo.ru/7f4218be

bubmmorexa [{OK
37 MuorotneHE! https://m.edso0.ru/7f42276e

bubmmoreka [{OK
38 Muorotnens! https://m.edso0.ru/7f422930

39 CrnoxeHue, BBIUUTAHUE, YMHOKECHHE bubnuorexa [JOK
MHOT'OYJIEHOB https://m.edsoo.ru/7f422af2

40 CrnoxeHue, BRBIUUTAaHUE, YMHOKEHHE bubmuorexa [JOK
MHOT'OYJIEHOB https://m.edsoo.ru/7f422cc8

a1 CroxxeHue, BBIYUTaHUE, YMHOKEHUE bubmuorexa [JOK
MHOT'OYJIEHOB https://m.edsoo.ru/7f422fca

42 CroxxeHue, BBIYUTaHUE, YMHOKEHUE bubmuorexa [JOK
MHOT'OYJIEHOB https://m.edsoo.ru/7f423182

43 DopMyJbl COKPAILIEHHOTO bubnuoreka [IOK
YMHOKEHUS https://m.edsoo.ru/7f42432a

44 DopMyJbl COKPAILIEHHOTO bubnuoreka [IOK
YMHOKEHUS https://m.edsoo.ru/7f42464a

45 DopMyJIbl COKPAILIEHHOTO bubnuoreka [JOK
YMHOKECHUS https://m.edsoo.ru/7f424c12

16 DopMyJIbl COKPAILIEHHOTO bubnuoreka [JOK
YMHOKEHUS https://m.edsoo.ru/7f424fd2

47 DopmyJIbl COKPALLIEHHOTO bubnunoreka [JOK
YMHOKEHUS https://m.edsoo.ru/7f4251d0

48 PaznoxxeHne MHOTOYJIEHOB Ha bubmuoreka [JOK
MHOKUTEIN https://m.edsoo.ru/7f423312

49 PasnoxeHne MHOro4I€HOB Ha bubmmoreka [JOK
MHOKUTEIN https://m.edsoo.ru/7f4237fe

50 PasnoxeHne MHOrO4JICHOB Ha bu6nmoreka [JOK

MHOXHNTCIIN

https://m.edsoo.ru/7f4239de
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https://m.edsoo.ru/7f422cc8
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https://m.edsoo.ru/7f42432a
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PaznoxeHne MHOTOYJIEHOB Ha

o1
MHOXHUTEIHN
59 KonTtponsHas paboTa o teme
" AnreOpandecKue BhIPAKCHHS "
YpaBHeHue, npaBuia
53 peoOpa3oBaHus YpaBHEHUS,
PAaBHOCHJIBHOCTh YPaBHEHHM
JIuHeitHOEe ypaBHEHUE C OJTHOU
o4 MIEPEMEHHOM, pelIeHne TMHEHHbIX
YpaBHEHUU
JIuneliHOE ypaBHEHHE C OJHOU
55 ne eMeHHoiin elIeHne JmHHeﬁHLIx bubmorexa LIOK
p P https://m.edsoo.ru/7f420482
ypaBHEHU
JIuHeitHOe ypaBHEHUE C OJTHOM
56 TIEPEMEHHOM, PEIICHUE JTUHEHHBIX
YpaBHEHUU
57 Pemienue 3a1a4 ¢ MOMOIIBIO bubmuorexa [JOK
ypaBHEHUH https://m.edsoo.ru/7f42064e
58 Pemienne 3a1a4 ¢ MoMoIIbI0 bubmuoreka [JOK
YpaBHEHUH https://m.edsoo.ru/7f420806
59 Pemienne 3a1a4 ¢ moMoIpIo bubmuoreka [JOK
ypaBHEHUH https://m.edsoo.ru/7f4209a0
60 Pemenne 3amaq ¢ MOMOIIBIO bubmuoreka [JOK
ypaBHEHUH https://m.edsoo.ru/7f420e6e
61 JIuneliHOEe ypaBHEHHE C ABYMS bubnuoreka [IOK
NIepEMEHHBIMH U €ro rpaduk https://m.edso0.ru/7f427c32
62 JIuHeliHOE ypaBHEHHE C ABYMS bubnuorexa [IOK
NIEpEMEHHBIMH U ero rpaduk https://m.edsoo.ru/7f427e8a
63 Cucrema 1ByX JTMHENHBIX YpaBHEHHUN bubnuorexa [IOK

C ABYMS IICPCMCHHBIMU

https://m.edsoo.ru/7f42836¢



https://m.edsoo.ru/7f420482
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Cucrema 1ByX JTMHEHHBIX YpaBHEHUM

64 1

C IByMsI IEpEMEHHBIMU
65 Cucrema ByX JIMHEHHBIX YpaBHEHUM 1

C IByMsI IEpEMEHHBIMU
66 Cucrema ByX JTUHEHHBIX YpaBHEHUM 1

C IByMsI Ie€peMEHHBIMU
67 Pemenune cucrem ypaBHeHHH 1 E;ﬁ?;ﬁféigﬁﬁf 1984de
68 Perienne cucrem ypaBHEHHIA 1 bubmorexa LOK

https://m.edsoo.ru/7f42865a
69 Pemenne cucrem ypaBHeHHIH 1 bubmnorexa [JOK
https://m.edsoo.ru/7f4287d6

70 Perenune cucrem ypaBHEHHHA 1
71 Pemenne cucrem ypaBHeHUI 1
79 KonTtponsHas padoTa o Teme 1 bubnuoreka [IOK

"JIuneitnpie ypaBHEHUS" https://m.edsoo.ru/7f421044
73 Koopaunata Touku Ha mpsMoi 1 Eggﬂﬁr?:é%ggﬁ £21de76
74 UucnoBble POMEXKYTKU 1 Eéﬁ?ﬁ;f;%ggﬁf A1dfF2
75 UucnoBbie MPOMEKYTKH 1
76 Paccrosinue MY BYMS TOUKAMH 1

KOOpAMHATHOM NMpsiIMOM
77 Paccrosinue MEK Iy ABYMS TOUKaMH 1

KOOpAMHATHOM MpsIMOM
78 [IpssmoyronpHas cucreMa KOOpAWHAT 1 bubnuorexa [IOK

Ha IUIOCKOCTH https://m.edsoo.ru/7f41el6e
79 [IpsimoyronpHas cucreMa KOOpAWHAT 1 bubnuoreka LIOK

Ha IUIOCKOCTH https://m.edsoo.ru/7f41e42a
80 [Tpumeps! rpaduKoB, 3a1aHHBIX 1 bubnuoreka [IOK



https://m.edsoo.ru/7f4284de
https://m.edsoo.ru/7f42865a
https://m.edsoo.ru/7f4287d6
https://m.edsoo.ru/7f421044
https://m.edsoo.ru/7f41de76
https://m.edsoo.ru/7f41dff2
https://m.edsoo.ru/7f41e16e
https://m.edsoo.ru/7f41e42a

bopmynamu

https://m.edsoo.ru/7f41e8a8

[Tpumeps! rpadukoB, 3aaHHBIX

bubmmoreka [{OK

81 dbopmynamu https://m.edsoo.ru/7f41ed80
82 [Tpumeps! rpadukoB, 3aaHHBIX
dbopmynamu
83 Urenue rpauKkoB peabHbIX bubnuorexa [JOK
3aBUCUMOCTEN https://m.edsoo.ru/7f41ea24
84 Urenue rpaukoB peabHbIX
3aBUCUMOCTEN
bu6moreka [IOK
85 IlonsTae §yHKIHY https://m.edsoo.ru/7f41ef06
86 ['padux GpyHKITIH
N N bubmuorexa [JOK
87 CroiicTsa QynKumii https://m.edsoo.ru/7f41f078
. . bu6mmoreka [IOK
88 CroiicTsa QynKumii https://m.edsoo.ru/7f41f1fe
N bubmuorexa [JOK
89 Jlmseitsas Gymxims https://m.edso0.ru/7f427282
N bubmuoreka [JOK
0 Jlmseitsas Gymxims https://m.edso0.ru/7f427412
91 [TocTpoenune rpaduka TuHEHHOMN bubnuoreka [JOK
GbyHKIUT https://m.edsoo.ru/7f426d1e
92 [TocTpoenune rpaduka TUHEHHOMN
GbyHKITIN
93 I'paduk pynkum y =|x|
94 I'paduk pynkimm y =|x|
KonTposneHas paboTa o teme
95 "Koopaunats! u rpadpuku. OyHkuun" bubnuoreka LIOK

/ Beepoccuiickast mpoBepouHast
pabota

https://m.edsoo.ru/7f41f50a



https://m.edsoo.ru/7f41e8a8
https://m.edsoo.ru/7f41ed80
https://m.edsoo.ru/7f41ea24
https://m.edsoo.ru/7f41ef06
https://m.edsoo.ru/7f41f078
https://m.edsoo.ru/7f41f1fe
https://m.edsoo.ru/7f427282
https://m.edsoo.ru/7f427412
https://m.edsoo.ru/7f426d1e
https://m.edsoo.ru/7f41f50a

9% HroroBas kKoHTpOJbHAS padoTa / 1 bubmoreka [IOK
Bcepoccuiickas npoBepouHas paboTa https://m.edsoo.ru/7f429c6¢c
[ToBTOpEHNE OCHOBHBIX MOHITHI U

97 METOJIOB Kypca 7 Kjacca, 00001ieHme 1
3HAaHUU
H o

98 | weronon kypea 7 wiacca, oGobmenne | 1 Butorexa LIOK

Hv yp ’ m https://m.edsoo.ru/7f429f32
3HAHUU
H o
99 | weronon kypea 7 wacca, oGobmenne | 1 Bumorexa LIOK
Hv P i m https://m.edsoo.ru/7f42a0e0
3HAHUU
[ToBTOpEHNE OCHOBHBIX MOHITHI U

100 METOJIOB Kypca 7 Kilacca, 0000IeHne 1
3HAHUMN
I o

101 weronon xypea 7 xnacea, ofobmenne | 1 Buurorea LIOK

Hv yp ’ B https://m.edsoo.ru/7f42a27a
3HAHUHI
I N
102 weronon kypea 7 xnacea, obobmenne | 1 BuGorexa LIOK
Hv P ’ B https://m.edsoo.ru/7f42a900
3HAHUI
OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME



https://m.edsoo.ru/7f429c6c
https://m.edsoo.ru/7f429f32
https://m.edsoo.ru/7f42a0e0
https://m.edsoo.ru/7f42a27a
https://m.edsoo.ru/7f42a900

8 KUIACC

KoumnuecTBo yacos DJIeKTPOHHbIE
[
Jrj;-n Tema ypoka Bcero Kontpoarnpie | - Ipakruteckue J::;‘?eﬂnﬂ ggg)ag?)l;l;eenbﬂme
padoThl padoTsbI pecypebi
1 KBagpatHblil KOpeHb U3 yncia 1 BH6J.IHOTeKa HOK
https://m.edsoo.ru/7f42d452
2 [TonsiTHe 06 UppallOHAIILHOM YHCIIe 1 BH6J.H/IOTeKa HOK
https://m.edsoo.ru/7f42eaaa
3 JlecsiTHUHBIC TPUOTVKCHUS 1
HppalMOHAJIbHBIX YHCET
4 JlecsiTuuHble MPUOTMKEHUS 1
WppalMOHAIbHBIX YHCET
5 JlelicTBUTEIIbHBIC YHCIIA 1
6 CpaBHEHME TCHCTBUTEIBHBIX YHACET 1
7 CpaBHEHHE ICHCTBUTEIBHBIX YHCETT 1
8 ApubmMeTnueckuii KBapaTHBII 1
KOPEHb
9 VYpaBHeHue Buja x> = a 1
10 CpoiicTBa apuPMETHUECKUX 1 bubnunoreka [JOK
KBaJIpaTHBIX KOpHEH https://m.edsoo.ru/7f42d862
11 CpoiicTBa apuPMETUUECKUX 1 bubnunoreka [JOK
KBaJPaTHBIX KOPHEH https://m.edso0.ru/7f42d862
o | oo mome 1 BuGorsa 101
’ https://m.edsoo.ru/7f42dd26
KBaJIpaTHbIE KOPHU
13 [Ipeobpa3oBaHue YHUCIOBBIX 1 bubnuoreka [IOK



https://m.edsoo.ru/7f42d452
https://m.edsoo.ru/7f42eaaa
https://m.edsoo.ru/7f42d862
https://m.edsoo.ru/7f42d862
https://m.edsoo.ru/7f42dd26

BBIPAKECHUH, COAECPIKAILINX
KBaJIpaTHbIE KOPHU

https://m.edsoo.ru/7f42ded4

[IpeobpazoBaHue YUCIOBBIX

bubmmoreka [{OK

14 BHIPAACHIH, COMICPAATIHIX https://m.edsoo.ru/7f42e0be
KBaJpaTHbIC KOPHU
[TpeobpazoBaHue YUCIOBBIX
15 BI)I:pa)KI;HI/Iﬁ CoAepKaINX Bubmiorexa LIOK
’ https://m.edsoo.ru/7f42e262
KBaJpaTHBIC KOPHU
16 CrerneHs C 1eNBIM TToKa3aTesieM bubmorexa LOK
https://m.edsoo.ru/7f4354a4
CranapTHas 3anMch YHUCIA.
Pa3mepbl 00bEKTOB OKPYKAIOIIETO
17 Mupa (0T AIEMEHTAPHBIX YaCTHII JI0 bubnuoreka [IOK
KOCMHYECKUX 00BEKTOB), https://m.edsoo.ru/7f436098
JUIUTEIBHOCTD MPOIIECCOB B
OKPY’KaIOIlleM MUPE
18 CBoMCTBa CTENICHHU C IEIbIM bubmuoreka [JOK
MIOKa3aTeIeM https://m.edsoo.ru/7f435648
19 CBolMICTBa CTEIICHHU C IEIbIM bubmuoreka [JOK
MIOKa3aTeJIeM https://m.edsoo.ru/7f435648
20 CBoiiCTBa CTENEHU C LEJIBIM bubnunoreka [JOK
rnokasaTesiemM https://m.edso0.ru/7f435648
21 CBoiiCTBa CTENEHU C LEJIBIM bubnunoreka [JOK
MoKasaTesiemM https://m.edsoo0.ru/7f43599a
29 CBoiicTBa CTENEHU C EIBIM bubnunoreka [JOK
IOKa3aTesemM https://m.edso0.ru/7f435ed6
23 KBanpaTsslii TpEXuneH
24 KBanpaTsblii TpEXUIEH



https://m.edsoo.ru/7f42ded4
https://m.edsoo.ru/7f42e0be
https://m.edsoo.ru/7f42e262
https://m.edsoo.ru/7f4354a4
https://m.edsoo.ru/7f436098
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f43599a
https://m.edsoo.ru/7f435ed6

o5 Paznosxenue kBagpaTHOTO bubnuorexa [JOK
TPEXUWICHA HA MHOKHUTEIN https://m.edsoo.ru/7f42fd38
26 Paznosxenue kBagpaTHOTO bubnuorexa [JOK
TPEXUICHA HA MHOXKUTENH https://m.edsoo.ru/7f42fd38
KonTponbras paboTa mo remam
27 "KBaIII:;)paTHHC EOpHI/I. Crenenu. BH6J.IHOTeKa HOK
KpapatHbii Tpexuen” https://m.edsoo.ru/7f42ec80
bu6moreka [IOK
28 Anrebpantieckas 1poor https:// m.edsoé.I ru/7f430382
JomycTuMble 3HaYEHUS
29 MIEPEMEHHBIX, BXOJISAIINX B
anreOpandecKre BhIPAKCHUS
JlomycTuMble 3HaYEHUS
30 MePEMEHHBIX, BXOISIINX B
anreOpandecKre BhIPAKCHUS
31 OCHOBHOE CBOMCTBO bubmuoreka [JOK
anreOpandecKkoi 1poou https://m.edso0.ru/7f4308e6
. bubmuoreka [JOK
32 Coxpamenne 1podei https:// m.edsoc%.I ru/7f430a8a
N bubmuoreka [JOK
33 Coxpamenne 1podeii https:// m.edsocl)l. 8/7f430f44
N bubnuoreka [JOK
34 Coxpamenne 1podeii https:// m.edsocl)l. 8/7f430f44
35 CrnoxeHnue, BBIUUTAHUE, YMHOKEHHE bu6mmoreka [JOK
U JIeJieHne anredpandeckux qpooei https://m.edsoo.ru/7f43128c
36 CrnoxeHue, BBIUYUTAHUE, YMHOKEHHE bu6nmoreka [JOK
U JIeJIeHne anredpandeckux qpooei https://m.edso0.ru/7f4315c0
37 CnoxeHue, BBIUUTAHUE, YMHOKEHHE bu6nmoreka [JOK



https://m.edsoo.ru/7f42fd38
https://m.edsoo.ru/7f42fd38
https://m.edsoo.ru/7f42ec80
https://m.edsoo.ru/7f430382
https://m.edsoo.ru/7f4308e6
https://m.edsoo.ru/7f430a8a
https://m.edsoo.ru/7f430f44
https://m.edsoo.ru/7f430f44
https://m.edsoo.ru/7f43128c
https://m.edsoo.ru/7f4315c0

U JIeTIeHUE alreOpandeckux apooei

https://m.edsoo.ru/7f4318c2

CJIO)KGHI/IG, BbIYMTAHUC, YMHOXKXCHUC

bubmmoreka [{OK

38 U JiefieHue anredbpandeckux 1pooei https://m.edsoo.ru/7f431a20
S I Bucmorexa LIOK
Aeprkatl p https://m.edsoo.ru/7f43259c
npobu
n o
0 conepmanui anreopamecie Butmorexa LIOK
AepKall p https://m.edsoo.ru/7f432736
Ipoou
n o
| conepman anreopamecie Bu6mroera LIOK
AepKall p https://m.edsoo.ru/7f432736
Ipoou
42 KonTtponsHas padoTa o tTeme bubnuoreka [IOK
" Anrebpanyeckasi 1pooOp" https://m.edsoo.ru/7f431d36
43 KBanpartnoe ypaBHeHue bubmorexa HOK
P M https://m.edsoo.ru/7f42eela
44 HemnonHoe kBagpaTHOE ypaBHEHUE Eubmiorexa TOK
https://m.edsoo.ru/7f42eela
45 HemnonHoe kBagpaTHOE ypaBHEHHE Eubmorexa TOK
https://m.edsoo.ru/7f42eela
16 dopmyna KOpHEW KBaIpaTHOTO bubnunoreka [JOK
ypaBHEHUS https://m.edsoo.ru/7f42f158
47 dopmyna KOpHEH KBaJIpaTHOTO bubnunoreka [JOK
ypaBHEHUS https://m.edsoo.ru/7f42f3f6
48 ®dopmyna KOpHEH KBaJIpaTHOTO bubnuorexa [IOK
yYpaBHEHUS https://m.edsoo.ru/7f42f5a4
49 Teopema Buera bubmiorexa [JOK

https://m.edsoo.ru/7f42fef0



https://m.edsoo.ru/7f4318c2
https://m.edsoo.ru/7f431a20
https://m.edsoo.ru/7f43259c
https://m.edsoo.ru/7f432736
https://m.edsoo.ru/7f432736
https://m.edsoo.ru/7f431d36
https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42f158
https://m.edsoo.ru/7f42f3f6
https://m.edsoo.ru/7f42f5a4
https://m.edsoo.ru/7f42fef0

bubmmoreka [{OK

50 Teopema Buera https://m.edso0.ru/7f430076
51 Pemrenne ypaBHeHUH, CBOIAIIMXCS K bubnnorexa [JOK
KBaJIpaTHBIM https://m.edso0.ru/7f43c542
52 Pemenue ypaBHeHH, CBOIAIIUXCS K bubmmoreka [{OK
KBaJPAaTHBIM https://m.edso0.ru/7f43c3d0
53 [Ipocreiimme 1po6HO- bubnuorexa [JOK
palMOHAIbHBIE YPABHEHUS https://m.edso0.ru/7f4328c6
54 [Ipocreiimme 1po6HO- bubnuoreka [IOK
palMoOHAIbHBIE YPABHEHUS https://m.edso0.ru/7f432b6e
55 Pemenye TekCTOBBIX 3a7a4 C bu6moreka [IOK
MOMOIIbIO KBAJPATHBIX YPaBHEHUHN https://m.edsoo.ru/7f42f75c
56 Pernienune TeKCTOBBIX 3a/1a4 C bubmuorexa [JOK
MOMOIIBIO KBAJPATHBIX YPaBHEHUHN https://m.edsoo.ru/7f42f8f6
57 KonTtponsHas padoTa o Teme bubnuoreka [IOK
"KBanpatubsie ypaBHeHUS" https://m.edso0.ru/7f4301f2
JIuneitHoe ypaBHEHUE C IBYMS
58 MIePEeMEHHBIMHU, €ro rpaduk, }
MIPUMEPHI pElIeHUs ypaBHEHUN B
LEJBIX YUCIIaX
JluneitHO€ ypaBHEHHE C ABYMS
59 MIePEeMEHHBIMHU, €ro Tpaduk,
MIpUMEPHI PEIICHUs YpaBHEHUN B
LEJIBIX YUCIIaX
JInneliHOE ypaBHEHHE C IBYMS
60 MePEeMEHHBIMHU, ero Tpaduk,

MPUMEpHI pellIeHUs] YpaBHECHHH B
LEJIBIX YUCIIax



https://m.edsoo.ru/7f430076
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f4328c6
https://m.edsoo.ru/7f432b6e
https://m.edsoo.ru/7f42f75c
https://m.edsoo.ru/7f42f8f6
https://m.edsoo.ru/7f4301f2

61

Pemrenne cucrem IByX JTMHEHHBIX
YPaBHEHUH C ABYMsI IEPEMEHHBIMU

62

Pemrenne cucrem IByX JTMHEHHBIX
YPAaBHEHUH C JBYMsI IEPEMEHHBIMHU

63

Pemrenne cucrem ByX JIMHEWHBIX
YPAaBHEHUH C JBYMsI IEPEMEHHBIMHU

64

[Ipumeps! penienus cucreM
HEJIMHENHBIX YPAaBHEHUH C ABYMS
IIEPEMEHHBIMU

65

[Ipumeps! penienus cucreM
HEJIMHENHBIX YPaBHEHUH C ABYMS
IIEPEMEHHBIMU

66

I'paduaeckas naTEpIpETALIHS
YpaBHEHHUS C ABYMS IEPEMEHHBIMU U
CHUCTEM JIMHEWHBIX YPAaBHEHUU C
JBYMsI IEPEMEHHBIMU

bu6mmoreka [IOK
https://m.edsoo.ru/7f43d6d6

67

I'paduaeckas maTEpIpETALIHAS
ypaBHEHUS C ABYMsI TIEPEMEHHBIMH U
CHUCTEM JIMHEHWHBIX YPAaBHEHUH C
JIBYMSI TIEPEMEHHBIMU

bu6mmoreka [JOK
https://m.edsoo.ru/7f43d6d6

68

Pemenune TeKCcTOBBIX 337124 C
IIOMOIIBKO CUCTEM ypaBHeHI/Iﬁ

69

Pemenune TekCcTOBBIX 337124 C
IIOMOIIBKO CUCTEM ypaBHeHI/Iﬁ

70

Pemenue TekCTOBBIX 3a1a4 ¢
ITOMOIIBIO CUCTEM YPAaBHEHUN

71

HucnoBble HEPABEHCTBA U UX
CBOICTBa



https://m.edsoo.ru/7f43d6d6
https://m.edsoo.ru/7f43d6d6

HucnoBble HEPABEHCTBA U UX

72 o
CBOMCTBA
73 HepaBeHCTBO ¢ 071HO# TepeMeHHOI
JIuHeiiHbIe HEPaBEHCTBA C OJHOM bubmmoreka [{OK
74 .
MEPEMEHHOM U UX PEIICHUE https://m.edso0.ru/7f42c692
JIuHeiiHbIe HEPaBEHCTBA C OJHOM bubnuorexa [JOK
75 .
IIEPEMEHHOM U UX pEIICHUE https://m.edsoo.ru/7f42c840
76 JInneliHbIE HEPABEHCTBA C OJTHOM
MEPEMEHHOM U UX PEIIeHUE
CucTeMbl TUHEWHBIX HEPABEHCTB C bubmuotexa [JOK
77 N .
OJIHOY ITIEPEMEHHOM U UX PEIICHHE https://m.edsoo.ru/7f42cb88
78 CucTeMbl TUHEUHBIX HEPABEHCTB C bubnuoreka [IOK
OJHOM EPEMEHHOM U X PEUICHUE https://m.edsoo.ru/7f42cd2c
79 CucTeMbl TUHEUHBIX HEPABEHCTB C
OJHOM MEPEMEHHOM U X PEUICHUE
N3obpaxenue pemeHus TMHEHHOTO
80 HE a]feHCTBa I/IpI/IX CHCTEM Ha Eubmiorexa TOK
p o . https://m.edsoo.ru/7f42c9e4
YHICIIOBOM MPsMOii
N3obpaxenue pemeHus TMHEHHOTO
81 HE a];:)eHCTBa I/IpI/IX CHCTEM Ha Eubmiorexa TOK
p o . https://m.edsoo.ru/7f42c9e4
YHCIIOBOM MPSMOii
KonTtponsHas pabota no temam
82 "HepaBenctBa. Cucrembl
ypaBHeHui"
bu6mmoreka [JOK
83 Tonsmue dynKimm https://m.edsoo.ru/7f433c12
84 OO6nacTh onpeaeneHus © MHOYKECTBO bubnuoreka [JOK

3Ha4eHUH QYHKIUH

https://m.edsoo.ru/7f433d84



https://m.edsoo.ru/7f42c692
https://m.edsoo.ru/7f42c840
https://m.edsoo.ru/7f42cb88
https://m.edsoo.ru/7f42cd2c
https://m.edsoo.ru/7f42c9e4
https://m.edsoo.ru/7f42c9e4
https://m.edsoo.ru/7f433c12
https://m.edsoo.ru/7f433d84

85

Crnioco6b1 3a1anust pyHKIMMA

86 I'padux GpyHKIIIN
CpoiicTBa (DyHKIINH, UX
87
oTOOpakeHue Ha rpaduke
88 Utenue u nocrpoeHue rpadukon
byHKIMN
89 [Ipumeps! rpagukoB GyHKINH,
OTpaXKaroIIMUX peaybHbIE MPOIECChHI
)
0 | o e e B 10K
PATHYIO TIPOTIOPI https://m.edsoo.ru/7f434bbc
3aBUCHUMOCTH, UX TpaduKu
91 ['unepbona
bu6mmoreka [IOK
%2 T'unepbona https://m.edsoo.ru/7f4343e2
bu6mmoreka [IOK
— 2
%3 T'padpmic dymamm y = x https://m.edsoo.ru/7f434572
D =xX2,y=x3,y=Vx,y=
94 |x|}'llig]:gflt¥ecxoe>;)emeﬂi/lle Y bubmorexa [JOK
’ . . https://m.edsoo.ru/7f434d38
ypaBHEHUH U CUCTEM ypaBHEHUI
[ToBTOpEHNE OCHOBHBIX MOHATUH U
Tus
N B i Busorsa 101
HeHH https://m.edsoo.ru/7f4371aa
Bcepoccuiickasi mpoBepodHas
pabota
o | Aeorscrmomea pter o LOK
p POBEP https://m.edsoo.ru/7f434eb4
pabota
97 [loBTOpEHNE OCHOBHBIX MOHATUH U



https://m.edsoo.ru/7f434bbc
https://m.edsoo.ru/7f4343e2
https://m.edsoo.ru/7f434572
https://m.edsoo.ru/7f434d38
https://m.edsoo.ru/7f4371aa
https://m.edsoo.ru/7f434eb4

METO/I0B KypcOB 7 U 8 KJIacCOB,
00o01enne 3HaHu|

[ToBTOpEHNE OCHOBHBIX NOHATUN U

bubmmoreka [{OK

9% MCTOJIOB KypCoB 7UH 8 Knaccos, 1 https://m.edsoo.ru/7f43736¢
00001IeHNE 3HAHUNA
o | oo | BuGorsa 10
o P o ’ https://m.edso0.ru/7f437510
00001IIeHNE 3HAHUNA
wo | e e ok | BuGorea 10K
a1 P N i https://m.edsoo.ru/7f4376b4
000011IeHNE 3HAHUNA
o | e e ok | BuGorea 10K
A P N ’ https://m.edsoo.ru/7f436b88
000011eHNE 3HAHUI
we | o s | B 10K
! yP N ’ https://m.edso0.ru/7f437858
000011eHNE 3HAHUI
OBLIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME



https://m.edsoo.ru/7f43736c
https://m.edsoo.ru/7f437510
https://m.edsoo.ru/7f4376b4
https://m.edsoo.ru/7f436b88
https://m.edsoo.ru/7f437858

9 KUIIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KonTtpoJbHbie
padoThI

IIpakTH4eckue
padoTsl

Jara
H3yUYeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

PanmonaneHbIe yncna, uppaluoHaIbHbIC YUCIa,
KOHEUYHbIE 1 OECKOHEYHBIE AECSITHYHbBIC APOOH

MHO0XeCTBO JeHCTBUTEIBHBIX YHCE;
NEHCTBUTENbHBIE YHCIIa KaK OECKOHEYHBIC
NeCSITUYHBIE TPOOH

B3anMHO 01HO3HAYHOE COOTBETCTBUE MEXKTY
MHO>KECTBOM JCHCTBUTEIbHBIX YUCEI U
MHO>KECTBOM TOYEK KOOPJIUHATHON IPSAMOM

CpaBHEHHE ACHCTBUTEIBHBIX YHCEII,
apupMETHUYECKUE JEHCTBUS C IEHCTBUTEIILHBIMU
YHUCIaMU

[TpubnmxEHHOE 3HAYCHNE BEIIMYUHBI, TOYHOCTh
TIPUOJIMKCHUST

OkpyrieHue yucen

OKPYFJ'ICHI/IC YHUCCII

HpI/IKI/II[Ka 1 OLICHKA pPC3YyJIbTATOB BBIYHCIICHUH

©O© o N | O

HpI/IKI/II[Ka 1 OLICHKA PC3YyJIbTATOB BBIYHCIICHUH

Jluneiinoe ypaBHeHue. Pemenue ypaBHeHuUH,
CBOJUAIIMXCS K JTMHEHHBIM

N

bubmuorex [JOK
https://m.edsoo.ru/7f43bf66

11

JIunelinoe ypaBHeHue. Pelienne ypaBHEHUN,
CBOJIIMUXCA K JIMHEHHBIM

12

KBanpaTtHoe ypaBHeHue. PenieHne ypaBHeHMi,
CBOJIAIIMXCS K KBaJIPaTHBIM

bu6mmoreka [JOK
https://m.edsoo.ru/7f43c542

13

KBanpatHoe ypaBHeHue. Pemienne ypaBHeHMi,

bu6nmoreka [JOK
https://m.edsoo.ru/7f43c542

97



https://m.edsoo.ru/7f43bf66
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c542

CBOJAIIMNXCA K KBaIPpaTHBIM

14 bukBanpaTHbie ypaBHEHHUS bubmmorexa [JOK
https://m.edso0.ru/7f43c3d0
15 bukBagpaTHbIe ypaBHEHHUS bubnmorexa LIOK
https://m.edso0.ru/7f43c3d0
[IpuMeps! penieHust ypaBHEHUN TPEThEU U
16 YETBEPTOM CTEIEHEN Pa3JIOKEHUEM Ha
MHOKHUTEITH
[Ipumeps! penieHust ypaBHEHUHN TPETheU U
17 YETBEPTOM CTENEHEN Pa3IOKEHUEM Ha
MHOKHUTEITH
18 Pemenne mpoOHO-paniMOHATBEHBIX YPAaBHEHUI bubmorexa LOK
https://m.edsoo.ru/7f43c9b6
19 Pemenne mpoOHO-paniMOHATBEHBIX YPABHEHUI bubmrorexa [JOK
https://m.edsoo.ru/7f43c9b6
20 Pemenne TeKCTOBBIX 3a71a4 anreOpandecKum
METOJIOM
21 Pemenne TeKCTOBBIX 3a7a4 anreOpandecKum
METOJIOM
29 Pemrenne TeKCTOBBIX 3a7a4 anreOpandecKum
METOJIOM
23 KOHTPOJ‘IBHa}I pa6(1Ta 1o Teme "YpaBHEHHUS C
OJHOM epeMeHHON"
24 VYpaBHEeHHE ¢ ABYMs IEPEMEHHBIMU U €r0 Tpaduk Eubmorexa TOK
https://m.edso0.ru/7f43d0b4
25 VYpaBHeHHE ¢ ABYMs IEPEMEHHBIMU U €r0 Tpaduk bubmiorexa [IOK
https://m.edso0.ru/7f43d0b4
26 Cucrema IByX JIMHEMHBIX YPaBHEHUM C IByMs
MIEPEMEHHBIMU U €€ pellieHne
27 Cucrema IByX JIMHEMHBIX YPaBHEHUM C IByMS

NEPpCMCHHBIMU U e€ PCIICHUC
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Cucrema 1ByX JUHEHHBIX YpaBHEHUH ¢ JByMs

28 N
NIEPEMEHHBIMU U €€ pelleHUe
29 Cucrema 1ByX JJMHEHHBIX YPAaBHEHUM C IByMs
IIEPEMEHHBIMU U €€ peLICHUE
30 Pemrenne cucrem IByX ypaBHEHUH, OJHO U3 bubnuorexa [JOK
KOTOPBIX JITHEHHOE, a APYrO€ — BTOPOM CTEIICHU https://m.edso0.ru/7f43d23a
31 Pemrenne cucrem IByX ypaBHEHUH, OJHO U3 bubnuorexa [JOK
KOTOPBIX JIMHEMHOE, & APYrO€ — BTOPOM CTENIEHU https://m.edsoo.ru/7f43d55a
32 Pemenue cucrem AByX ypaBHEHUM, OJHO U3
KOTOPBIX JIMHEMHOE, & APYrO€ — BTOPOM CTENIEHU
33 Pemenue cucrem AByX ypaBHEHUM, OJHO U3
KOTOPBIX JIMHEMHOE, & APYroe — BTOPOM CTENIEHU
34 I'paduueckast MHTEpIIpETALIUS CUCTEMBI
YPaBHEHHUH C ABYMS IEPEMECHHBIMU
35 Pemienne TekcToBbIX 3aa4 anreOpandeckuM
croco0oM
36 Pemienne TekcToBbIX 3ajau alreOpanyeckuM
crocooomM
37 KontponbHas padota o teme "Cucremsl
ypaBHEHUI"
38 YucnoBble HEPABEHCTBA U UX CBOMCTBA
39 YucnoBele HEPABEHCTBA U UX CBOMCTBA bubmorexa LIOK
p https://m.edsoo.ru/7f43ad5a
JIuHeitHbIe HEpaBEHCTBA C OJJHOM IEPEMEHHOM 1 bubmuoreka [JOK
40 .
UX pELICHUE https://m.edsoo.ru/7f43af08
JInHeliHbIE HEPABEHCTBA C OJHOU NIEPEMEHHON U bubnuoreka [IOK
41 .
UX pEILICHUE https://m.edsoo.ru/7f43af08
JInHeliHbIE HEPABEHCTBA C OJAHOU IIEPEMEHHON U bubnuorexa [IOK
42 _
UX PEIICHUE https://m.edsoo.ru/7f43af08
43 Cucrembl TMHENHBIX HEPABEHCTB C OJHOMN
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IIEPEMEHHOM U UX pPELICHUE

CucreMbl TUHENHBIX HEPABEHCTB C OJHOMN

44 . 1
NIEPEMEHHOH U UX pelIeHne
45 CucreMsl JII:IHCI\/JIHI)IX HEPABEHCTB C OJTHOM 1
MEPEMEHHON U WX pPelICHHE
46 KBagparHble HEpaBEHCTBA U UX PEIICHHE 1 BH6J.IHOTeKa HOK
https://m.edsoo.ru/7f43b098
47 KBagparHble HEpaBEHCTBA U UX PEIICHHE 1 BH6J.IHOTeKa HOK
https://m.edsoo.ru/7f43b21e
48 KBagparHble HepaBEHCTBA U UX PEIICHHE 1 BH6J.IHOTeKa HOK
https://m.edsoo.ru/7f43b5a2
49 KBagpaTHble HEpaBEHCTBA U UX PEIICHHE 1
50 KBanpatHbpie HEpaBEHCTBA U UX PEIICHHE 1
51 I'paduaeckas maTEpIpETALINS HEPABEHCTB U 1 bubnuoreka [IOK
CHUCTEM HEPABEHCTB C JIByMs IEPEMEHHBIMU https://m.edsoo.ru/7f43b098
52 I'padmyeckas uHTEpHIpeTaLIis HEPABEHCTB U 1
CHCTEM HEPaBEHCTB C JIBYMsI IEPEMEHHBIMU
53 Kontponbhas padota no teme "HepaBeHncTna" 1
54 KBagparnunas pynkmous, e€ rpadux u cBoiicTBa 1 BH6J.IHOTeKa HOK
https://m.edso0.ru/7f4396¢6
55 KBanparuunas ¢pynkmus, e€ rpaduk u cBoicTBa 1 Et?ri?ﬁ;?:;%ggﬁf 439842
56 KBanparuunas ¢pynkius, e€ rpaduk u cBolicTBa 1 Et?;?s?ﬁr?]?:(iiggﬁf 4399b4
57 [Tapa6ona, KoOOpAMHATHI BEpPIIMHBI TapaboJIbl, OCh 1 bubnuoreka [IOK
CUMMETPUHU TTapa0OJIbI https://m.edsoo.ru/7f439eb4
58 [Tapabouia, KOOpAMHATHI BEPUIMHBI TAPaOOIIbI, OCh 1 bubnuoreka [JOK
CUMMETPHUHU apadoIbl https://m.edsoo.ru/7f43a03a
59 [Tapabona, KoOOpAMHATHI BEpIIMHBI TApadO0JIbl, OCh 1 bubnuorexa [IOK

CUMMETPHUHU apadoIb

https://m.edsoo.ru/7f43alac
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60 [Tapaboa, KoOOpAMHATHI BEPIIMHBI TAPA0OJIBI, OCh bubnuorexa [JOK
CUMMETPHUU T1apaboJIbl https://m.edsoo.ru/7f43a31e
61 [Tapabona, KOOpAMHATHI BEPIIMHBI TAPA0OJIbI, OCh bubnuorexa [JOK
CUMMETPHUU TTapaboJIbl https://m.edso0.ru/7f43a526
62 [TapaGouia, KOOpAMHATHI BEPLUIMHBI TAPa0OJIbL, OCh
CUMMETPUHU N1apaboJIb
63 I'paduku pynkuumit: y = KX, y = kx + b, y=k/X,
y=X3, y=vX, y=[X|
64 I'paduku pynkumit: y = kx, y =kx + b, y=k/x,
y=x3, y=vX, y=[X|
65 I'paduku pynkuuit: y = kx, y = kx + b, y=k/x,
y=x3, y=vX, y=[X|
66 I'paduxu pynkumii: y = kx, y = kx + b, y=k/x,
y=x3, y=vX, y=[x|
67 I'paduxu pynkumii: y = kx, y =kx + b, y=k/x,
y=x3, y=vX, y=[X|
68 I'paduku pynkumii: y = kx, y =kx + b, y=k/x,
y=x3, y=vX, y=[X|
69 KontponbHas padoTa no teme "OyHkimn" Eélg?ﬁ;f;%ggﬁf 43ab84
70 [ToHsiTHE YNCIOBO MOCIEIOBATEILHOCTH bubmiorexa [IOK
https://m.edsoo.ru/7f43e6c6
el 3ajaHue NoCcae0BaTENbHOCTH PEKYPPEHTHOM bubnnoreka [JOK
dbopmynoit 1 popmynoi N-ro uieHa https://m.edsoo.ru/7f43ebda
72 ApugpmeTrnueckas 1 reoMeTpudecKas Iporpeccuu BH6J,IHOTeKa [OK
https://m.edsoo.ru/7f43ed7e
73 ApugmeTrnueckas 1 reoMeTpudeckas Iporpeccuu BH6J,IHOTeKa [OK
https://m.edsoo.ru/7f43f3b4
. ®opmyiel N-To diIeHa apmblxiemqecxoﬁ u BuGmoreka LIOK
reOMETPUYECKO Mporpeccuii, CyMMbI IIEPBBIX N

YJICHOB

https://m.edsoo.ru/7f43f58a
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®opmyisel N-ToO WwieHa apuPpMETHIECKOH U

75 TEOMETPUUECKOHU IIPOTPECCHIL, CYMMBI IIEPBBIX N bubinorexa LIOK
P porp » OYM P https://m.edsoo.ru/7f43ef2c
YJIEHOB
Dopmyiiel N-T0 WwieHa apupMeTHUIECKON U
76 reollzae"}rl HYECKOH mpor Ecc(:ll)/lﬁ CYMMEI IEPBRIX N bubnnorexa LIOK
p porp » CYM P https://m.edsoo.ru/7f43f0c6
YJIEHOB
Dopmyrel N-ro WwieHa apupMeTHIECKON U
77 reofaez UYECKOU IIPOT ECSI)/H?I CYMMBI IEPBBIX N bubnuorexa LIOK
p porp » CYM P https://m.edsoo.ru/7f43f72e
YJIEHOB
Dopmyrel N-ro wieHa apudpMeTHUECKON U
78 reof\)/lez WYECKOH mpor Echlﬁ CYMMEI IEPBRIX N bubmmorexa LHOK
P porp » CYM p https://m.edsoo.ru/7f43f8a0
YJIEHOB
N3obpaxenune wieHOB apudMeTUIECKON 1
79 T€OMETPUUECKOM MPOTPECCUI TOUKaAMH Ha
KOOPJIMHATHOM MJIOCKOCTH
N3obpaxenune wieHOB apuMeTUIECKON 1
80 reoOMETPUUYECKOM POrpeccuii ToukaMu Ha
KOOPJIMHATHOM MJIOCKOCTH
81 JIuHEeHHbIN ¥ SKCIOHEHITHATBHBIA POCT
82 CJ107KHBIE IIPOLIEHTHI bubinorexa LIOK
p https://m.edsoo.ru/7f43fe0e
83 CI10KHBIE TIPOLIEHTEI bubnorexa LIOK
p https://m.edsoo0.ru/7f4401a6
84 KontponbHas padota o teme "HUucaoBsie bubnunoreka [JOK
MOCJIEA0OBATEILHOCTH" https://m.edsoo.ru/7f4404f8
[ToBTOpeHue, 06001IeHNE U cUCTeMaTU3alus
85 3HaHUU. 3anuch, CpPAaBHEHUE, NEHUCTBUS C
JNENCTBUTEIbHBIMU YUCIIAMU, YUCIIOBAsI psAMast
86 [ToBTOpeHue, 06001IeHNE U cCUCTeMAaTU3alus
3HaHuM. [IpoLIeHThI, OTHOIIEHUS, TPONOPLUU
87 IToBTOpEHUe, 06001IeHNE U cCUCTeMaTU3alus
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sHanuid. OKpyriieHne, TPUOIIKEHUE, OTICHKA

[ToBTOpeHue, 0600IIeHNE U CUCTEMATU3AIIHS

bubmmoreka [{OK

i P
88 3HaHuii. PerteHne TeKCTOBBIX 3a1a4 https://m.eds0o.ru/7f443b12
apu(METHYECKIM CIIOCOO0M
IToBTOpEHue, 0000IIEHNE U CHUCTEMATH3ALIHS
89 3HaHI/II7II) Pemenne TH;KCTOBLIX 3a1a4 B Bubmiorexa LTOK
) https://m.edsoo.ru/7f443cd4
apu(MeTHYeCKuM cocoooM
IToBTOpEeHue, 0000IIEHNE U CHUCTEMATH3ALIHS
90 3HaHI/II7II) Pemenne ”II“IeIKCTOBI)IX 3a1a4 B Bubmiorexa LIOK
) https://m.edsoo.ru/7f443fea
apumMeTHyecKuM cnocooom
IToBTOpenue, 0000IIEHUE U CUCTEMATH3ALIHS
91 3HaHI/II71: ITpeoO a3c1)1113aHI/1e anreod anqecmﬁ( bubumorexa LIOK
' 13 p P https://m.edsoo.ru/7f4441ca
BBIPOKEHUH, TOTTYCTHMBIC 3HAYCHUS
IToBTOpEHHE, 0000IICHNE U CHCTEMATHU3ALIM
92 3HaHI/II71: IIpeo6 a3c1)1113aHHe anred anquKnL; Bubmaorexa LIOK
) E p P https://m.edsoo.ru/7f444364
BBIPOKCHUH, TOTTYCTHMBIC 3HAYCHUS
IToBTOpEHHE, 0000IIICHNE U CHCTEMATH3ALN
93 3HaHI/II7II) IIpeoO a3(1)111aH1/Ie anred anqecmfx bubmiorexa HOK
) 13 p P https://m.edsoo.ru/7f4446f2
BBIPOKCHUH, TOTYCTHMbIC 3HAYCHUS
IToBTOpEHHE, 0000IIICHNE U CHCTEMATH3ALN
94 3HaHI/II7II) IIpeoO a3(I)I;aHI/Ie anreod aI/I‘leCKI/IuX bubmiorexa HOK
) E p p https://m.edsoo.ru/7f444a94
BBIPQKCHUH, TOMYCTUMbIC 3HAUCHUS
IToBTOpenue, 0000IEHNE U CHCTEMATH3ALIHS
95 3HaHI/II71;) dyHK I/II/I'L§OCT OCHUE 013017ICTB21I bubmiorexa HOK
- O YHKHHH: o p ’ https://m.edsoo.ru/7f444c56
M3YYEHHBIX (QYHKIUI
IToBTOpEeHne, 0000IIIEHNE U CHCTEMATH3AIINS
96 3HaHI/II71;) () KI_II/II/I'HI'IIOCT O€HHE CBOﬁCTB: bubmiorexa HOK
e - LOCIP ’ https://m.edso0.ru/7f444f44
M3YYEHHBIX (QYHKIUI
IToBTOpEeHue, 0600IIIEHNE U CUCTEMATH3AIINS
P .IlI Tusatt bubmuoreka [JOK
97 3HaHuii. OYHKIIUU: TOCTPOCHHE, CBOMCTBA

U3YUYEHHBIX (PYHKIMN

https://m.edsoo.ru/7f44516a
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[ToBTOpeHue, 0600IIeHNE U CUCTEMATU3AIIHS

bubmmoreka [{OK

98 3HaHuH. OYHKINH: TIOCTPOCHHUE, CBOHCTBA 1 https://m.edsoo.ru/7f4452e6
M3YYCHHBIX ()YHKIUI
IToBTOpEenue, 0000IIEHNE U CHUCTEMATH3A

99 3HaHHI711). Fpa(bnqec;f)e pemeHieTyyaggeHE;ﬂn ux 1 bubmiorexa HOK

https://m.edso0.ru/7f445516

CHCTEM
[ToBTOpEeHME, 0000IIIEHNE U CUCTEMATH3AITHS

100 3HaHuil. [ paduueckoe penieHne ypaBHEHUH U UX 1
CHCTEM

101 WroroBast KOHTpoJIbHas paboTa 1

102 O0001IeHMEe U cUCTEMATH3AIHAS 3HAHUIT 1

OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102

10
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MPOBEPSIEMBIE TPEBOBAHUS K PE3YJHBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJIBbHOM ITPOI'PAMMBbBI

7 KIIACC
Kon .
HpoBepsieMOro IIpoBepsiemble Npe1MeTHbIe Pesy.IbTaThl 0CBOEHHs! OCHOBHOM
pesyabTATA o0pa3oBaTe/IbHON MPOrPaMMbl OCHOBHOI0 00111er0 00pa30BaHus
1 Yucna v BBIYKCICHUS
11 BeimoytHATE,  coueTass  YCTHBIE M TNHCBMEHHBIE — NPUEMBI,
' apudMeTHYeCKnue IEUCTBUSI C PAallUOHATHHBIMH YHCIIAMHU
Haxomuth  3HAYeHWS  YHUCIIOBBIX  BBIPAKCHHWH,  MPUMEHSTH
1.2 pa3zHooOpa3Hble CIOCOOBI M MPUEMBI BBIYHCIICHHS 3HAUEHUHN JAPOOHBIX
BBIpAXKEHUH, COJIep KaIIUnX OOBIKHOBEHHBIC U JCCITHYHBIE JPOOH
[lepexomute oOT oaHOM (opMbl 3amucu  YWcen K  ApYyroi
13 (mpeoOpa3oBbIBaTh  JCCATHYHYIO  OpoOb B OOBIKHOBEHHYIO,
' OOBIKHOBEHHYIO B JCCATHYHYIO, B YaCTHOCTH, B OCCKOHEYHYIO
JECATUIHYIO APOOb)
14 CpaBHHMBATH U yIOPSAI0YUBATH PAIMOHATBHBIC YHCTA
1.5 OKpyTaaTh yncaa
BbInoNHATE NPUKUAKY U OLEHKY pe3y/ibTaTa BBIYMCICHUH, OLEHKY
1.6 3HQYEHUM YHUCIOBBIX BBIPAKCHUW. BbIMOMHATH  JACUCTBHS  CO
CTENEHSIMH C HATYpaJbHBIMH MTOKa3aTeNsIMU
17 [IpuMeHsTh NpPU3HAKU JEIUMOCTH, PAa3JIOKEHHE Ha MHOXKHUTEIN
' HATypalbHbIX YHCET
Pemarp  mpakTUKO-OpUEHTHUPOBAaHHBIE  3a/adyH,  CBS3aHHBIE C
OTHOIICHHEM BEITUYMH, MPOMOPLHUOHATIEHOCTHIO BEJIMYKH,
1.8 IPOILEHTAMH, HWHTEPIPETHUPOBATh pE3yAbTAaThl pEIICHUs 3agad C
y4€TOM OTpaHUYEHUH, CBSI3aHHBIX CO CBOMCTBAMHM paccMaTpPHUBAEMBIX
00BEKTOB
2 AnreOpanyeckue BbIpaXKeHUs
21 Hcnonb3oBath anreOpanvyeckyr0o TEPMHHOJOTHIO U  CHMBOJIUKY,
' OPUMEHSTH €€ B IPOLIecCCe OCBOSHHS y4eOHOTO MaTepualia
25 Haxonuth 3HaueHuss OyKBEHHBIX BBIPDOKEHUH TMPU  3aJlaHHBIX

3HAYCHHUAX ICPEMCHHBIX




BrInoaHsaTh HpeO6pa3OBaHI/I$I OCJIOTO BBIPAXKCHUA B MHOTI'OYJICH

23 MIPUBEACHUEM IMOI0OOHBIX CIaraeMbIX, paCKPBITHEM CKOOOK
BrinonHsaTe yMHOKEHHE OJIHOWJIEHA HA MHOTOYJIEH M MHOTOYIEHAa Ha
2.4 MHOTOWICH, TPHUMEHATH (QOpPMYNBI KBajpaTa CyMMBl H KBajpara
pazHoCTH
OcyiiecTBIATh Pa3I0KeHNE MHOTOWICHOB Ha MHOXKHUTEIHN C TIOMOIIBIO
2.5 BBIHECEHHUS 32 CKOOKHM OOIIEro MHOXHUTEJNS, IPYNITUPOBKU CIaraeMbIx,
MpUMEHEHUsT POPMYJT COKPAIIIEHHOTO YMHOKEHUS
26 [IpuMensTh TpeoOpa3oBaHusi MHOTOWICHOB JIJIsl PEIICHHS Pa3IMYHBIX
' 3a/1a4 U3 MaTeMaTHKH, CMEXHBIX ITPEJMETOB, U3 PEATbHON MTPAKTUKHI
57 Hcnonp30BaTh CBOMCTBA CTENEHEW C HATypalbHBIMHU IOKa3aTeNIsIMHU
' JUTsI TIpeoOpa30BaHUs BRIPAKEHUI
3 YpaBHEHHS ¥ HEPaBEHCTBA
Pemrate nuHeVHBIE YpaBHEHUS C OJHOW TNEPEMEHHOMW, IPUMEHSS
3.1 MpaBUJia MEepPexo/ia OT UCXOJHOTO YPaBHEHUSI K PaBHOCHIIBHOMY €MY.
[IpoBepsTh, ABISETCS T YUCIO KOPHEM YpaBHEHUS
35 [IpumensaTh rTpaduueckue METOAbI TIPU  PEHICHUW  JTMHEHHBIX
' YpaBHEHHUH U UX CUCTEM
33 [TonGupate IpuMeEpsI TIap YUCEN, SBISIOMIMXCS PEIICHUEM JTMHEHHOTO
' ypaBHEHUS C IBYMS TIEPEMEHHBIMU
CtpouTh B KOOPAMHATHOM INIOCKOCTH TpauK TMHEHHOTO ypaBHEHHUSI C
3.4 JIBYMSI TIEPEMEHHBIMH; TIOJB3YSICh TpauKOM, MPUBOIUTH IPHUMEPHI
pelieHus ypaBHCHUS
. Pemate cucTemsbl ABYX JTMHEHHBIX YpaBHEHUN C JBYMsI ITIEPEMEHHBIMH,
. B TOM YHCJIC TPaQUIECKU
CocTaBiaTh U pemniath JUHEHHOE ypaBHEHUE WM CUCTEMY JIMHEHHBIX
3.6 yYpaBHEHUH 1O YCIOBUIO 3314, HHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 33/1a4¥l TIOJYyYCHHBIN pe3ynbTatT
4 Koopaunats! u rpapuku. OyHKmm
N300paxkaTe Ha KOOPIMHATHOW MPSIMOW TOYKU, COOTBETCTBYIOILIUE
4.1 3aIaHHBIM KOOpJMHATaM, Jy4d, OTPE3KH, HHTEPBaIbl, 3alHChIBaTh
YHCIIOBBIE MPOMEKYTKH Ha aNreOpandeckoM si3bIKe
42 OTMeuaTp B KOOPAMHATHOW TUIOCKOCTM TOYKM 1O 3aJaHHBIM

KOooOpAnuHaTam




Crpouts rpaduku nuHeiHbIX (QyHKIui. CTpouTth rpaduk QyHKIHHA Y

4.3
= [x]
OnwuceiBaTh € MOMOIIBIO (YHKIUN H3BECTHBIC 3aBUCHMOCTH MEXIY
4.4 BEJIMYMHAMHU: CKOPOCTb, BpEMS, PACCTOSHHE, UEHY, KOJIUYECTBO,
CTOMMOCTb, IPOU3BOIUTENBHOCTD, BpeMsl, 00bEM pabOThI
4.5 HaxonuTh 3HaueHne GpyHKINUM IO 3HAYCHHUIO €€ apryMeHTa
[lonnmmate rpaduyeckuii cHnoco0 TPEACTaBICHUS ¢ aHAIN3a
4.6 nHpopmaluy, U3BIEKATh W HUHTEPIPETHPOBATh HMHPOpPMAIMIO U3
rpauKoOB peanbHbIX MIPOLIECCOB U 3aBUCUMOCTEN
8 KIIACC
Kon .
HpoBepsieMoro IIpoBepsiembie NpeIMeTHbIE Pe3yJIbTAThl 0CBOCHHSI OCHOBHOI
pesyabraTa o0pa3oBaTe/IbHON MPOrPaMMbl OCHOBHOI0 00111er0 00pa30BaHus
1 Yucna v BBIYMCICHUS
Hcnonp3oBaTh  HayaJlbHble  NPEACTABICHHA O  MHOXECTBE
11 JEWCTBUTENBHBIX YHUCEJ JUIsl CPAaBHEHMSI, OKPYTJIEHHUsSI U BBIUMCIICHUH,
' n300pakaTh [JEHCTBUTENIbHBIE YHCIIA TOYKAMU Ha KOOPIMHATHOM
NpAMOM
[IpumensaTr noHATHE  apU(METUYECKOTO  KBAJAPATHOTO  KOPHS,
12 HaXOJUTh KBaJpaTHble KOPHHU, MWCIHOJB3ysd IPU HEOOXOIUMOCTH
' KaJIbKYJIATOP, BBIIOJHATH IPEOOPA30BaHUs BBIPAKEHUH, COAEPIKAILINX
KBaJ[paTHbIE KOPHH, UCTIOJIb3Ysl CBOMCTBA KOpHEH
r Hcnonb3oBarte 3amucu OOJIBIIMX M MajblX YHCENI C IOMOIIBIO
. JECATUYHBIX ApoOeH u cTeneHel yncna 10
2 AnrebpandecKkue BhIPAKECHHS
[IpyuMeHATh NMOHATHE CTENEHU C LENbIM I0KA3aTeJeM, BbIMNOIHATh
2.1 npeoOpa3oBaHusl BBIPAXKEHUH, COJEpXKAIUX CTENEHH C LEIbIM
NI0Ka3aTesneM
BbINONHATE ~ TOXAECTBEHHbIE  MPeoOpa3oBaHUs  PALMOHAIBHBIX
2.2 BBIDKEHUII HAa OCHOBE IPAaBMUJ JEHCTBUM HAJ MHOTOWIEHAMH U
anreOpandeckuMu ApoOsMu
2.3 PacknanpiBaTh KBaJpaTHbBIN TPEXUIEH HA MHOKUTEIN
2.4 [IpumensTh mpeoOpa3oBaHUsl BBIPAKEHUH IS PELICHHUS pa3IMYHbBIX




3a/1a4 U3 MaTeMaTUKU, CMEXHBIX IIPEIMETOB, U3 PEAIbHON IIPAKTUKU

VYpaBHEHHUs U HEPABEHCTBA

3.1

Pemwars nuHENHBIE, KBaJpaTHbIE YPAaBHEHUS M PALMOHAIIBHBIC
YPaBHEHUS, CBOIAIIMECS K HUM, CUCTEMBI JIBYX YPABHEHUN C JABYMs

MNEPEMCHHBIMU

3.2

[IpoBoauTe mpOCTEMIINE WCCIEIOBAHMS YPAaBHEHUHM M  CHUCTEM
ypaBHeHHMH, B TOM 4YHCIE C TPUMEHEHHEM TrpaduyecKkux
Mpe/ICTaBIeHU (ycTaHaBIMBATh, UMEET JIM ypaBHEHUE WM CHCTEMA

YPaBHEHUH pelleHUs], €CIIU UMEET, TO CKOJIBKO, U MPOYEE)

3.3

[lepexomute OT cnoBecHOW  (opmMynupoBKM 3amauu K e€
anredpanvdecko MOJIENM C MOMOIIbIO COCTABJIEHUS YpPaBHEHUS WU
CUCTEMBl YpaBHEHUM, MHTEPIPETUPOBaTH B  COOTBETCTBUU C

KOHTEKCTOM 33J1a4y MOJY4YECHHBIN Pe3ysIbTaT

3.4

[IpumeHATh CBOMCTBA YHCIOBBIX HEPABEHCTB ISl CPABHEHUS, OLICHKH,
pelarh JIMHEHHbIE HEPABEHCTBA ¢ OJHON MEPEMEHHONW U X CHUCTEMBI,
JaBaTh  Tpa@UYECKyr0  WJLTIOCTPAIMIO  MHOXKECTBA  peIIeHUi

HCpaBCHCTBA, CHCTEMBI HCPABCHCTB

OyHKIMU

4.1

[lonnMaTh W WCHOJB30BaTh (YHKIMOHAIBHBIC TOHITHS U S3BIK
(TepMHUHBI, CHUMBOJIMYECKHE OOO3HAYEHUS), ONPEICIATh 3HAYCHHUE
(GYHKIMU TIO 3HAYCHHWIO apTyMEHTa, OMpPENeNATh CBOWCTBA (YHKIIUU

o e€ rpaduky

4.2

Crpouts rpaduku 3neMeHTapHbIX PYHKIUN BUA:

y = k/xy=kIX ,y=x2 y=Xx3 y=|X|, onuchIBaTh CBONCTBA YUCIOBOI
¢dbyskmn no e€ rpaduky

9 KJIACC

Kon
NpoBepsieMoro
pe3yJibTara

IIpoBepsiemble npeaMeTHBIE Pe3yJIbTAThI 0CBOCHHS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMbI OCHOBHOI'0 00111er0 00pa30BaHus

1

Yucaa 1 BEIYUCICHUS

1.1

CpaBHI/IBaTL U YIHOpAAOYMUBATH pPALMOHAJIBHBIC W HPPAIHOHAJIbHBIC

qucia

1.2

BrInoaHsaTh apI/I(I)MCTI/I‘-IeCKI/Ie JENCTBHSA C padrOHAJIbHBIMU YUCJIAMH,




coucTad YCTHBIC W IMHMCBbMCHHBIC HpI/IéMBI, BBITIOJIHATH BBIYHCIICHHUA C

HppaluOHAJIbHBIMHA YU CJIaMU

1.3

HaxomuTe 3HauyeHus creneHeld ¢ UENbIMU IOKAa3aTels MU M KOPHEH,

BBIYUCIIATH 3HAYCHHU S YHUCIIOBBIX BI)Ipa)KeHI/If/'I

1.4

OprrJI?ITI) Z[GﬁCTBI/ITCJIBHbIC qunciia, BBIIOJHATh HPUKUAKY PE3YyJIbTaTa

BBIYMCIICHUM, OLICHKY YHCIIOBBIX BBIPAKEHUN

VYpaBHEHHS U HEPABEHCTBA

2.1

Pemrare  nuHENHBIE M KBAaJApAaTHBIE  YPAaBHEHHUs, YpPAaBHEHMS,

CBOJSIILIMECS] K HUM, IPOCTENIINE TPOOHO-pallMOHAJIbHBIE YPaBHEHHUS

2.2

Pemrate cucreMsl 1ByX JUHEHHBIX YPAaBHEHMH C JBYMS IIEPEMEHHBIMU
U CUCTEMBI JBYX YPaBHEHHUH, B KOTOPBIX OJJHO YPAaBHEHHUE HE SBIISIETCS

JIMHEUHBIM

2.3

Pemate TexcTOBBIE 3adaud alreOpanuecKuM CIIOCOO0OM C MOMOIIBIO
COCTaBJICHUSl YpPAaBHEHHUS WM CHUCTEMBI JIBYX YPaBHEHHMU C JBYMs

NEPEMECHHBIMHA

2.4

[IpoBoauTs mpocCTEWIlIE HWCCIENOBaHUS YPAaBHEHHUH UM CUCTEM
ypaBHEHUH, B TOM UHCI€ C MpPUMEHEHHEM TrpaduuecKux
Mpe/ICTaBICHUH (HalpuMep, yCTaHaBINBaTh, UMEET JIM YpaBHEHUE WU

CUCTEMa YpaBHEHUU pEIlIeHus], €CIIU UMEET, TO CKOJIBKO)

2.5

Pemate JIMHEHHBIE HCPaBCHCTBA, KBaapaTHbIC HEPaAaBCHCTBA,
I/1306pa)I(aTb PEIICHUC HEPABCHCTB HaA YHCJIOBOM HpﬂMOfI, 3aI1MChbIBaTb

PEIICHUE C IIOMOIIBIO CUMBOJIOB

2.6

Pemate cucTeMBl JIMHEHHBIX HCPABCHCTB, CHCTCMbl HCPABCHCTB,
BKIIIOYAIOIIHUEC KBAaApPaTHOC HCEPABCHCTBO, I/I306pa)KaTB peIICHUC
CUCTCMbI HCPABCHCTB Ha YHUCIOBOM HpHMOﬁ, 3allMCbIBATh PCIICHUC C

IIOMOIIIXO CHUMBOJIOB

2.7

Hcnonp3oBaTh HEPAaBCHCTBA ITPpHU PCIICHUHU PA3JIMYHBIX 3a/1a4

OyHKIMU

3.1

Pacnosuasars byHKITHH U3YUCHHBIX  BUJIOB. IToxaseiBaTh
CXEMaTUYECKH PACIIOJI0KECHNE Ha KOOPJMHATHOM IIOCKOCTH rpaduKoB
¢bynkuuit Buna: y=kX, y=kx+b, y=k/x, y=ax?+bx+c, B 3aBucumocrtu ot

3Ha4eHUH K03(h(PUIIMEHTOB, ONMCHIBATh CBOMCTBA (PYHKIIHIA




IIoka3kIBaTh CXCMATHUYCCKN  PACHOJIOKCHUC  HaA KOOpI[HHaTHOﬁ

3.2 II0CKOCTU TpadukoB (GyHKIMH Buaa Y = VX, Y = |X| U onmchIBaTh
CBOMCTBA (QYHKITHIA
Ctpouth ¥ wu300pakaTb CXEMaTHYECKH TpaduKd KBaJPAaTHUYHBIX
3.3 (GyHKIWH, ONMUCHIBATH CBOMCTBAa KBAJPATUYHBIX (YHKIHMHA IO UX
rpadukam
Pacno3naBare KBaspaTW4Hyr0 (QYHKOHIO 1O (GOpMyle, MPHBOIUTH
3.4 MpUMEpPbl KBAJPAaTUYHBIX (QYHKIUM M3 pealbHON KU3HH, (PU3UKH,
reOMETPUHI
4 Apudmernueckas U reoMeTpruecKas Mporpeccuu
it PacrioznaBath apu@meTnyecKyr0 U reOMETPUUECKYIO0 IPOrpecCun Ipu
. pPa3HBIX crioco0ax 3agaHus
BbInoHATE BBIYMCIIEHUS C MCMOJIB30BaHMEM (QOpMya N-TO ujeHa
4.2 apumMeTHuyecKoil ¥ reoMeTpUYecKON MPOTrpecCcHil, CyMMbl HEPBBIX N
YJIEHOB
43 N306paxkaTh 4ieHbl MOCIEI0BATEIBHOCTH TOUYKAMHM Ha KOOPAMHATHOU
' IJIOCKOCTH
Pemare 3amaun, CBA3aHHBIE C YUCIOBBIMHU IOCIEJOBATEIBHOCTSIMH, B
4.4 TOM 4YHCIIe 3aJa4d W3 peajbHOW IKU3HM (C HCIOJb30BAaHHEM

KaJIbKYJIATOPA, HU(POBBIX TEXHOJIOTUIN)




IPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

7 KIIACC
Kox ITpoBepsieMblii 3JIEMEHT COAECPKAHUS
1 Yucna v BBIYKCICHUS
JlpoOu OOBIKHOBEHHBIE W JECATUYHBIC, MEPEX0]] OT OAHOW (OPMBI 3aMUCH
1.1 npobeit x apyroil. IloHsTHE panMOHANBHOTO 4YHCIA, 3allUCh, CPAaBHEHUE,
yIOPSAOYMBAHUE PALIMOHATIBHBIX YHCE
12 Apudmernueckue AeHCTBUS C pallMOHAIBHBIMU YUCIIaMU. Pemienue 3anad us3
' peaIbHOM MPAKTUKHU HA YacTH, Ha IpoOHu
13 Crenenb C HaTypaJlbHbIM IIOKa3aTeJeM: OIpelelieHne, mpeoOpa3oBaHUE
' BBIPAKEHUI Ha OCHOBE OMPE/ENICHNUs, 3aIUCh OOJIBIINX YHCE
14 [IpouieHThl, 3amuch MPOLEHTOB B BHJE ApoOU U IpoOU B BUJE MPOILEHTOB.
' Tpu ocHOBHBIE 33/1a4M Ha MPOLIEHTHI, PELICHUE 33a4 U3 PEaIbHOM MPaKTUKU
L5 [IpuMeHeHne TNpU3HAKOB  JEIMMOCTH, DPA3jOKEHWE Ha  MHOXHTEIH
' HaTypaJIbHBIX YUCET
16 PeanpHble  3aBUCHMMOCTH, B TOM 4Hcle TMpsMas U oOparHas
' MPONOPLUUOHAIBHOCTH
2 AnreOpandeckue BbIpaXKEHUS
21 [IepeMeHHbIE, YMCIOBOE 3HAYEHHUE BBIPAKEHUS ¢ EepeMeHHOU. JlonmycThmble
' 3HAYEHMS IEPEMEHHBIX
29 [IpencraBieHre 3aBUCUMOCTH MEXAYy BeIMYMHAMU B BuIE (QOPMYIBI.
' Boruncnenus no hopmynam
23 [IpeoOpazoBanrie  OYyKBEHHBIX  BBIPQKEHMIH,  TOXKICCTBEHHO  pPaBHBIE
' BBIpaKEHUS
24 CBoiiCTBa CTENEHU C HATYpaJIbHBbIM IIOKAa3aTEIEM
2t Onnounensl 1 MHOrousieHbl. CreneHb MHOrowieHa. ClokeHHe, BBIUUTAHHE,
' YMHOKE€HUE MHOTOWJIEHOB
28 @opMyIbl COKPAILIEHHOTO YMHOKEHHUA: KBaJApaT CYMMBI M KBaJpaT Pa3HOCTH.
' dopmyna pa3HOCTH KBaJpaToB. Pa3nokeHne MHOTOUYIEHOB HA MHOXKUTEN
3 YpaBHEeHUA
31 YpaBHeHHe, KOpPEHb ypaBHEHHs, IpaBujia MpeoOpa3oBaHUS ypaBHEHUS,

PAaBHOCHUJIBHOCTDb ypaBHCHI/Iﬁ




JIuHeitHOE ypaBHEHHE C OJHOW NEPEMEHHOM, YHMCIO KOPHEW JIMHEHHOTO

32 YPaBHEHUS, PELICHUE JINHENHBIX YPAaBHEHUI
33 CocraBieHMe ypaBHEHUH IO YCIOBHUIO 337auyu. PelieHue TEKCTOBBIX 3a/ay C
. IIOMOIIBIO YPABHEHUHN
3.4 JIuHeliHOE ypaBHEHUE C JBYMS IIEPEMEHHBIMH U €T0 TpaduK
Cucrema [ByX JMHEMHBIX ypaBHEHUH C JByMs IepeMEeHHbIMU. Pelenue
3.5 CUCTEM YpaBHEHMH criocoOOM MOJACTaHOBKH. lIpumepsl pelieHus TEeKCTOBBIX
3a/1a4 C IOMOIIBIO CUCTEM YpaBHEHUU
4 Koopaunats! u rpapuku. ®yHkinuu
4.1 Koopaunara Toukn Ha npsMon
42 HucnoBsle TPOMEKYTKH. PaccTosiHue MexXay AByMs TOUKAMHU KOOPAMHATHOU
' psIMOM
43 [IpsimoyronpHast cucrema koopauHat, oc OX u Oy. AOcmucca u opAnHATA
' TOYKH Ha KOOPJMHATHOM IIOCKOCTH
44 [Ipumeps rpadukoB, 3agaHHbIX GopMmyiaamu. YTeHue rpadukoB peanbHBIX
' 3aBUCUMOCTEN
4.5 [Tonsarue pynkmuu. I'paduk ¢pynkuu. CBoiicTBa GyHKITUH
4.6 Jluneiinas Gynkuwms, e€ rpaduk. 'paduk pynkmuu y = [x|
A7 I'padudeckoe pemieHne IMHEHHBIX YPaBHEHHH H CHCTEM JIMHEHHBIX
' yYpaBHEHUH
8 KIIACC
Kon IIpoBepsieMblii 3JIEMEHT COJIePKAHMS
1 Yucna u BBIYUCIICHUS
11 KBangpatHslii kopeHb u3 uucina. IloHsatue 00 uHppanMOHAIBHOM YHCIIE.
' JlecaTuunble MpUOIMKEHNS UPPALMOHATIBHBIX YHCEl
CpoiicTBa apudMeTHUecKuX KBaJpaTHBIX KOpPHEH W HUX IpPUMEHEHHE K
1.2 peoOpa30BaHUIO YHCIIOBBIX BBIPAKEHUH U BBIYMCIECHUSAM. JefCTBUTENbHbIE
qucia
1.3 Crenens ¢ 1enbpIM MoKasareneM U e€ cBoiictBa. CTaHgapTHas 3allich YKCiia
2 AnreOpanyeckue BbIpaXKeHUs
2.1 KBanpaTHblil TpEXUsIEH, pa3oKEHUE KBAAPATHOTO TPEXWIEHA HA MHOKUTENIN
2.2 AnrebOpandeckast 1po6b. OCHOBHOE CBOMCTBO anredpanyeckoit ApoOu




2.3

Crnoxenue, BBIYMUTAaHHE, YMHOXKEHHE, JICTICHUE alreOpandecKux Apooeit

24 ParnmonanbHbIe BRIpaXKEHUS U UX TTPeoOpa3oBaHue
3 YpaBHEHUS U HEPABEHCTBA
31 KBanpatHoe ypaBHeHue, ¢GopMmyna KOpHEH KBagpaTHOTO YpaBHEHHS.
' Teopema Buera
3.2 Pemenue ypaBHeHM, CBOIAIIMXCS K JIMHEMHBIM U KBAJIPATHBIM
3.3 [Ipocteiimme qpoOHO-paMOHATIBLHBIE YPAaBHEHHS
I'padmyeckas wHTEpHIpeTayisl YpaBHEHUH C ABYMsS IMEPEMEHHBIMU U CHCTEM
3.4 JMHEWHBIX YpaBHEHUW ¢ ABYMS NEpeMEHHBIMU. [IpuMepsl pelieHus cucrteM
HEJIMHENHBIX YPAaBHEHUH C ABYMsI IEPEMEHHBIMU
3.5 Perrenne TeKCTOBBIX 3a1a4 aNreOpandecKuM CrocoooM
3.6 UmcnoBble HEPaBEHCTBA U X CBOWCTBA
3.7 HepaBeHcTBO ¢ 01HOM ITEpEMEHHON
3.8 PaBHOCHIIBHOCTH HEPABEHCTB
3.9 JIuHeliHbIE HEPABEHCTBA C OJTHOM NEPEMEHHOU
3.10 Cucrembl TUHEHHBIX HEPABEHCTB C OJTHOM MEpEMEHHON
4 DyHKIIUA
41 [Tonsatue ¢yakuun. OOmacTh ompeneneHUuss W MHOXXECTBO 3HAYCHUH
' ¢dyakaun. CriocoObl 3amaHust QYHKITAN
4.2 I'paduk dynkuun. Urenue cBoiicTB pyHKIMH 110 €€ rpaduxy
4.3 [Tpumepsl rpadmkoB GYHKIHI, OTPaKAIOUIUX peaTbHbIE TPOIECCHI
a4 OYHKIMH, OINHUCHIBAIOIIME NPSIMYH0O M OOpaTHYIHO MPOMOPLUUOHAIBLHBIC
' 3aBUCHUMOCTH, UX TpaduKu
4.5 Oynkuuu y =x?,y = x3
4.6 Oynkuuu y = LIX, Yy = |x|
4.7 I'padmyeckoe pemieHre ypaBHEHUI U CUCTEM YpaBHEHUI
9 KJIACC
Kon ITpoBepsieMblii 3JIEMEHT COACPKAHUS
1 Uwucna v BRIYUCIECHUS
11 ParionanpHble  YMcna, WppalioOHATbHBIE YWCIA, KOHEYHbIE M OECKOHEYHBIe
' JIECSITUYHBIE POOH




MHO€eCTBO IENCTBUTEIBHBIX YUCEN, NEHCTBUTENBHBIE YHCIa KAK OECKOHEYHEIE

JACCATUYHBIC [[pOGI/I. Bzaumuo OJJHO3HAYHOC COOTBCTCTBUC MCKAY MHOXKCCTBOM

L2 JEMUCTBUTENBHBIX YMCEN U KOOPAMHATHOM npsiMoil. CpaBHEHUE JIEHCTBUTEIIBHBIX
qucel
1.3 Apudmernueckre ACHUCTBUS C ICHCTBUTESILHBIMU YHCITAMH
N3mepenust, npubOImKeHus, OoNeHKU. Pa3Mepbl 00BEKTOB OKPYKAMOIIETO MHUPA,
14 JUTUTENTILHOCTh TIPOIECCOB B OKpyXatomem wmupe. [lpubnmxéHHoe 3HaueHHe
' BEJIMYMHBI, TOYHOCTh Npuoamxenus. Oxpyriaenue yucen. [Ipukuaka u orneHka
PEe3yJIbTaTOB BHIYMCICHHI
2 YpaBHEHMS 1 HEPABEHCTBA
2.1 VYpaBHEHMsI C OAHOM MEpeMEeHHON
2.2 JIuneliHoe ypaBHeHHe. Pelienne ypaBHEHUH, CBOSIIMXCS K INHEWHBIM
2.3 KBagpatHoe ypaBHeHMe. Pernienue ypaBHeHNH, CBOIAIINXCS K KBaIPAaTHBIM
24 bukBanpatHoe ypaBHeHue. IIpuMepbl pelIeHHs ypaBHEHHM TpeTbed U
' YETBEPTOM CTENEHEN Pa3JI0KEHNEM Ha MHOKUTENIN
2.5 Pemenne npoOHO-paliMOHAEHBIX YpaBHEHUH
2.6 Cucrembl ypaBHEHUH
2.7 VYpaBHeHHE ¢ IBYMS TIEPEMEHHBIMU U €T0 Tpadux
2.8 Pemenue cuctem AByX TMHEMHBIX YPaBHEHUH C IByMs MEPEMEHHBIMU
29 Pewienne cucrem AByX ypaBHEHHMil, OJJHO M3 KOTOPBIX JIMHEHHOE, a Apyroe —
' BTOPOU CTENEHU
2.10 I'padmyeckas uHTEpHIpETALINS CUCTEMBI YPAaBHEHH C IBYMSI IEPEMEHHBIMU
2.11 Pemrenne TeKCTOBBIX 337124 alreOpandecKuM CIiocoOoM
2.12 YuciioBble HEPABEHCTBA U UX CBOMCTBA
2.13 Peuienne nuHelHbIX HEPABEHCTB C OJJHOM IEPEMEHHOU
2.14 Peuienne cucrem TMHEWHBIX HEPABEHCTB C OJJHOM MEPEMEHHOM
2.15 KBanparHbeie HepaBeHCTBA
216 I'padmyeckas uHTepmpeTranusi HEPaBEHCTB W CHCTEM HEPABEHCTB C JIBYMs
. NepEMEHHBIMU
3 OyHKIMH
31 KBampatnunas ¢ynkuus, e€ rpaduxk u cBoictBa. [lapabGona, KoOpAHWHATHI
. BEPIIMHBI TapadoJIbl, 0Cb CAMMETPUHN apadOIIbI
3.2 I'paduku Gynkimii y=kx, y=kx+b u ux cBoiictBa




3.3

I'paduku pynkumii y=Kk/x, y = X® u ux cBoicraa

3.4 I'paduxu QyHKIMIA , ¥ KX CBOHCTBA
4 Yucnossle OCIEI0BATEILHOCTH

41 Omnpenenenre u cocoObl 33JaHUsT YUCIOBBIX IOCIIEAOBATEILHOCTEH. 3aqanne
' MIOCIICZIOBATEIILHOCTH PeKYppEeHTHOM (hopmyItoit U popmysoii N-To wieHa

42 Apudpmernueckas mporpeccus. Dopmynasl N-ro  wieHa apuPMETHUIECKOH
' IPOrPECCUH, CYMMBI IIEPBBIX N WIEHOB

43 I'eomerpuueckas mnporpeccuss. Popmynsl N-ro0  WIEHA T'€OMETPUUYECKON
' MIPOrpPECCUH, CYMMBI NIEPBBIX N UIEHOB

A4 N300paxkeHne uneHOB apu(pMETHUYECKOH U TeOMETPUUYECKOW Mporpeccuit
' TOYKaMH Ha KOOPJAWHATHOM IIJIOCKOCTH. JIMHENHBIN U SKCITIOHEHIIMAIBHBIA POCT

4.5 CrnosxHbIe MPOLIEHTHI




MPOBEPSIEMBIE HA OI'D I1IO MATEMATHUKE TPEBOBAHUS K
PE3YJIBbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOT'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUSI

Kon IIpoBepsiemble TPeOOBAHUS K MPEAMETHBIM pe3yJbTaTaM
NpoOBePsIEMOro OCBOEHHSI OCHOBHOW 00pa30BaTe/ibHOW MPOrpaMMbl OCHOBHOTO
TpeOOBaHUs o0uiero oopazopanusi Ha ocHoBe PI'OC

YMeHne onepupoBaTh IOHATHUSAMH: MHOXECTBO, IIOJIMHOXECTBO,
Oolepaluy HaJ MHOXXECTBAMM; YMEHHUE OIepUpOBaTh IOHATUAMM:
rpad, cBsi3HBIA Tpad, AepeBo, LMK, NPUMEHATh UX IMPU PELIEHUH
3aJad; yMEHHE HCII0JIb30BaTh I'pauecKoe MPeICTaBICHUE MHOXKECTB
JUIsl OTIMCAHUs PEAIBHBIX IIPOLIECCOB U SBJICHUM, NPU PELICHUM 3a]1a4

U3 JIpYTUX y4eOHBIX IPEIMETOB

YMeHHne onepupoBaTh MOHATUSAMM: ONPENEICHUE, aKCHOMa, TEOPEMA,
JI0Ka3aTelIbCTBO; YMEHUE pACIO3HAaBaTh HWCTHUHHBIE W  JIOXKHBIE
BBICKa3bIBAHUS, NPHUBOJWUTH NPHUMEPbl W KOHTPIPUMEPHL, CTPOUTH

BBICKA3bIBaAHUA U OTPUIAHHA BBICKA3bIBaHUH

YMeHue onepupoBaTh MOHATHUAMU: HATYpaJbHOE YHUCIO, MPOCTOE U
COCTaBHOE YHCJIO, JEIMMOCTh HATypaJbHBIX YHCEN, MPU3HAKU
JETMMOCTH, 1I€JI0€ YHUCIIO0, MOIYlb 4YHCia, OOBIKHOBEHHas ApoOb U
JecsiTuYHasi IpoOb, CTAaHAAPTHBIM BUJ YHCIIA, PAallMOHAIBHOE YUCIIO,
UPpPALMOHATIBHOE YHUCJIO, apu(METHYEeCKUl KBaJpaTHbIH KOPEHb;
YMEHHME BBINOJHATH JICHCTBUSL C  YWCIaMH, CpaBHUBaTh U
yIOPSAOYMBATh 4YMCIA, MPEJCTABIATh 4YHCIA Ha KOOPAMHATHOMN
OpsIMOM, OKPYIJISATh YHCIA; YMEHHUE [elaTh NPUKUAKY U OICHKY

pe3yiibTaTa BBIUMCIICHUM

YMeHue omnepupoBaTh MOHATHSIMH: CTENEHb C LENBIM IOKa3aTelieM,
apudmeTnyecKuil KBaJpaTHBIA KOPEHb, MHOTOUICH, alredpandeckas
Ipo0Ob, TOXIECTBO; 3HAKOMCTBO C KOpPHEM HaTypallbHOW CTeleHu
Oosbllle €IUHUIBI; YMEHHME BBINOJHATH pacyérel HO (opmylam,
npeoOpa3oBaHusl IENbIX, JPOOHO-PALMOHAIBHBIX BBIPAKEHUH WU
BBIPQKEHUI ¢ KOPHAMM, pa3joXKeHHe MHOTOYJIEHAa Ha MHOXHTEIH, B
TOM YHCJIE€ C UCIOJb30BaHUEM (OPMYNl Pa3HOCTH KBAJApaToB H

KBaJpaTa CyYMMBbI U pa3HOCTU

YmMmenue ONCpUpOBaTh NOHATHAMUA: YHUCJIOBOC PAaBCHCTBO, YPABHCHUC C




OJHOW IIEPEMEHHOM, YHUCIOBOE HEPAaBEHCTBO, HEPAaBEHCTBO C
IIEPEMEHHOM; YMEHUE pellaTh JUMHEHHbIE UM KBAaJpaTHbIC ypaBHEHMS,
IPOOHO-PAIMOHANBHEIC YPABHEHHSI C OJHOW IMEPEMEHHON, CHCTEMBI
JBYX JUHEHHBIX YPaBHECHMI, JIMHEHHbIC HEPABEHCTBA U MX CUCTEMBI,
KBaJpaTHbIE ¥ JPOOHO-paliOHAIBHBICE HEPAaBEHCTBA C  OJHOMU
IIEPEMEHHOM, B TOM YMCJIE IIPU PELICHUN 3a]a4 U3 JPYTUX IPEIMETOB
U TPAKTUYECKUX 3a/]ad; YMEHHME HCIIOJIb30BaTh KOOPAMHATHYIO
OpSIMYI0O M KOOPJMHATHYIO IIJIOCKOCTb JJIsl M300pakKeHMsI peleHuil

YpaBHEHUH, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh MOHATUAMU: QYHKLHNA, TpaduK QyHKINUU, HYIH
byHKIMH, MPOMEXYTKU 3HAKOTIOCTOSIHCTBA, MIPOMEXKYTKH
BO3pacTaHMsl, YyObIBaHHUS, HauOoJblllee W HaUMEHbIlee 3HAYCHUS
GbyHKIMH; yMEHHE OTIepUpOBaThH HNOHATUSMU: npsimast
MPOMOPLIMOHAIBHOCTD, JIMHEHHAs (YHKUMS, KBajpaTHuHas (DyHKIUS,
oOpaTHasi TPONOPLUOHANBHOCTh, Mapabona, rumnepbosia; yMeHHe
cTpouTh rpaduku GYHKINNA, HCTIOIB30BaTh TPA(QUKH I OTIPECIICHHS
CBOMCTB IPOLIECCOB M 3aBUCUMOCTEH, JJI PELICHUs 3a/ad U3 JAPYTHX
y4eOHBIX MPEIMETOB U PpEAJTbHOM KHU3HHM; YMEHHUE BbIPAXKATh

(dhopmMynaMu 3aBUCUMOCTH MEXy BEIMUYNHAMU

Ymenue OIIepUpPOBATH MOHSTUAMH: MOCIIEI0BATENbHOCTD,
apudmernyeckass U TeoMeTpuyeckass  MPOrpPecCUu;  yMEHHE
UCIIOJIb30BaTh CBOWCTBA MOCJENIOBATEILHOCTEH, (POPMYJIbl CyMMBI U
oOuiero ujeHa NpH PEIIeHUH 3aJad, B TOM YHUCIE 3a1a4 U3 APYTUX

y4eOHBIX MPEAMETOB U PEATLHOM KU3ZHU

VYmenune pfliaTth 3aaa4d pasHbIX THUIIOB (B TOM YHUCJIC Ha ITPOLICHTHI,
JOJIM M 4YaCTH, ABHKXCHHC, pa60Ty, HOCHY TOBAapOB U CTOUMOCTb
ITOKYIIOK U YCJIYT, HAJIOTH, 3aa4U U3 obnactu YIIPpABJICHUS JINYHBIMU U
CEMEHHBIMH (bHHchaMH); YMCHUC COCTaBJIATHb BBIPpAKCHUA,
YpaBHCHHA, HCEPABCHCTBA W CHUCTEMbI II0 YCIIOBHIO  3a/a4H,
HCCICA0BATh IMOJYUCHHOC PCIICHHUC U OLICHUBATH HpaB,[[OHOI[O6HOCTB

IMOJIYYCHHBIX PE3YJIbTATOB

YMeHue onepupoBaTh HNOHATHAMM: GUTypa, TOUYKa, OTPE30K, MpsMasd,
Jyd, JIOMaHasi, yroj, MHOTOYI'OJIbHUK, TPEYTOJIbHUK, PaBHOOEIPEHHBIN
U PaBHOCTOPOHHUM TPEYroJbHUKH, MPSMOYTOJBHBIA TPEYTrOJNbHUK,

MEIHaHa, 6I/ICCCKTpI/ICEl MU BBICOTA TPCYTrOJIbHHUKA, ‘-ICTBIpéX}/TOJ'ILHI/IK,




napajiesorpaMMm, poMO, TPSAMOYTOJIbHUK, KBajpaT, Tpameuus;
OKPY>KHOCTb, KpYI, KacaTelbHasl; 3HAKOMCTBO C IIPOCTPAaHCTBEHHBIMU
¢burypamu; yMeHue pemarb 3aauyd, B TOM YHCJIE W3 MOBCETHEBHOMN
KU3HH, Ha HAXOXKJIEHUE T€OMETPUYECKHX BEIMYUH C IPUMEHEHUEM

U3YYEHHBIX CBOMCTB UIyp U (aKkTOB

10

YMeHue omnepupoBaTh TOHSATHUSMH: PaBEHCTBO (UTYpP, PaBEHCTBO
TPEYroJIbHUKOB; IMapaUICIbHOCTh W TEPHEHIUKYISIPHOCTh MPSAMBIX,
YroJd MEXIYy TMPSAMBIMHU, TEPICHIUKYISAP, HAKJIOHHAs, MPOCKIHs,
nongooue ¢uryp, mogoOHbIE TPEYTrOJIbHUKHA, CHMMETPUSI OTHOCUTEIIHHO
TOYKHA U TPSIMON; YMEHHE pPaclo3HaBaTh PaBEHCTBO, CUMMETPHIO U
nonodue ¢Guryp, napauieIbHOCTh U MEPIEHANKYIIPHOCTh MPSMBIX B

OKpY’KaIoIlleM MUpe

11

YMeHue omnepupoBaTh MNOHATUAMM: JJIMHA, PACCTOSHUE, YIoJ
(BenMuMHA yrjla, CUHYC W KOCHUHYC yIJIa TPEYroJibHUKA), IJIOLIAMb;
YMEHHE OLIEHUBATh Pa3MEpPbI MPEIMETOB U OOBEKTOB B OKPYXKAIOIIEM
MHUpE; YMEHHE TMpUMEHATh (OpMyJbl TepuUMeTpa U IJIOUIaau
MHOTOYT'OJIbHUKOB, JIJIMHBI OKPY)KHOCTH M IUIOIIAIH Kpyra, oObema
MPSIMOYTOJIBHOTO TNapaJljIeeNuNed; YMEHHE NPUMEHSITh NPU3HAKU
PaBEHCTBA TPEYTrOJIbHUKOB, TEOPEMY O CYMME YIJIOB TPEYroJIbHUKA,
teopeMy Iludaropa, TPUrOHOMETPUYECKHE COOTHOIICHMS  JIJIs

BBIYMCIICHUA JJIHUH, paCCTOHHHﬁ, nnomaneﬁ

12

YMenne wu3o0paxkarh IUIOCKME GUTYPBl W HX KOMOHMHAIWH,
NPOCTPAaHCTBEHHBbIE (UTYPBI OT PYKH, C TOMOIIBI YEPTEKHBIX
WHCTPYMEHTOB M JJIGKTPOHHBIX CPEICTB IO TEKCTOBOMY KU

CUMBOJIbHOMY OITMCAHHIO

13

YMeHue OIICpHUPOBATDH IIOHATHSAMM IpAMOYT'OJIbHAA CHUCTEMA
KOOpAUHAT; KOOPpAUHATBI TOYKH, BCKTOD, CcymMMa BCKTOPOB,
IMPOU3BCACHUEC BCKTOPA HA YHUCJIO, CKAJIAPHOC IIPOU3BCACHUC BCKTOPOB,
YMCHHEC HCIIOJIB30BATb BCKTOPbI M KOOPAWHATHI AJId MPCACTABJICHUA
JAaHHBIX W PpPCHICHUA 3aJda4, B TOM YHCIIC U3 OPYIrux y‘le6HHX

MpeaMETOB U peaHLHOﬁ KHU3HHU

14

YMmenue OIICpHUPOBATH TTOHATHUAMU: CTOJIOMKOBBIE U KPYIrOBbBIC
AuarpamMmel, Ta6J'II/II_H>I, cpeaHee apI/I(l)MCTI/I‘leCKOG, MEuaHa,
HauOOJIbllIee ¥ HaUMEHbIIICE 3HAYCHUs, pa3dMax YHUCJIOBOIO Ha6opa;

YMCHHC H3BJICKATh, HHTCPIIPETUPOBATDH )51 Hp606pa3OBBIBaTL




uHpOpMAIMIO, TPEJICTABICHHYI0 B TaOnIMIaXx M Ha JuarpamMMax,
OTPAKAIOILYI0 CBOMCTBA M XapaKTEPUCTUKU PEAJIbHBIX IPOLECCOB U
SIBIICHUH; yMEHHME paclo3HaBaTh HW3MEHYMBBIE BEJIMYMHBI B

OKpYXKaloIlleM MUpe

15

YMeHue onepupoBaTh MOHATUSAMU: CIydalHBIA ONBIT (CIy4alHbBIN
9KCIIEPUMEHT), D3JEMEHTApHOE COOBITHE (AJIEMEHTAPHBIA HCXO.)
CIIy9alflHOTO OTBITA, CIIy4allHOE COOBITHE, BEPOSITHOCTh COOBITHS;
YMEHHME HaXOAUTh BEPOATHOCTH CIIy4alHBIX COOBITUH B ONBITaX C
PaBHOBO3MOKHBIMHM 3JIEMEHTApPHBIMU COOBITUSIMH; YMEHHME pEellaTh
3a/la4yd METOJOM OpraHM30BAHHOTO Iepedopa M € HCHOJb30BaHUEM
MpaBUJila YMHOXKEHHUS, YMEHHUE OIEHMBAaTh BEPOSTHOCTH pPeaTbHBIX
COOBITHI M SIBJICHHH, MOHUMATh POJIb MPAKTUYECKU TOCTOBEPHBIX M
MaJOBEpPOSITHBIX COOBITHM B OKpYXKalolleM MHpPe U B IKHU3HHU;
3HAKOMCTBO C TIOHSITUEM HE3aBUCHUMBIX COOBITHII; 3HAKOMCTBO C

3aKOHOM OOJIBIIINX YHCEI U €TO POJIBIO B MAaCCOBBIX SIBJICHUAX

16

YMeHune BBIOMpaTh TOAXOMANIANA W3YYCHHBIM METOJ ISl PEIICHHS
3a7a4¥, MPUBOJAUTH MPUMEPHl MATEMaTHYECKHX 3aKOHOMEPHOCTEH B
MPUPOJE U KU3HH, PACIIO3HABATH MPOSBJICHUE 3aKOHOB MAaTE€MaTUKHU B
HUCKYCCTBE, ONHUCHIBaTh OTHEIbHBIC BBIJAIONIMECS  PE3YJIbTATHI,
MOJIYyYCHHBIE B XOJE PAa3BUTUS MATEMaTUKU KaK HayKd, MPUBOIUTH
MIPUMEPbl MATEMaTUYECKUX OTKPBITUNA U UX aBTOPOB B OTEYECTBEHHOM

U BCEMUPHOU HCTOpUU




HEPEYEHD 2JIEMEHTOB COAEPXKXAHUSA, IPOBEPAEMBIX HA OI'D
O MATEMATHUKE

Kox

HpOBepﬂeMblﬁ JIEMECHT COACPKAHUSA

1 Yucna v BBIYKCICHUS

1.1 Harypanbeuble u nensie yncna. [Ipu3Haky JenMMOCTH HEIbIX YUCE

1o OOBbIKHOBEHHBIE M JIECATUYHbIE  JpOOM,  MPOLEHTHl, OECKOHEUHBIE
. MePUOANYECKUE APOOH

13 Panmonaneupie  uucia. ApudMeTHyecKHe ONepalud C  PaldOHATBHBIMHU
' YUCIaMH

14 JeiictButenbHpie uncia. ApudmeTrdeckue omepanud ¢ JIeWCTBUTEIHHBIMU
' YUCIIaMH

Le [IpubmmxE€HHBIC BBIUMCICHUS, TPABHWJIA OKPYTJICHUS, TPUKUAIKA U OIEHKA
. pe3yJiibTaTa BBIYUCIECHUN
2 AnreOpandeckue BhIpaXKEHUS

2.1 bykBeHHBIC BhIpaKEHUS (BBIPAKECHHS C TIEPEMEHHBIMH )

29 Crenenp ¢ uenbiM mnokasareneM. CTeneHb C palMOHAJIbHBIM IIOKa3aTesieM.
' CBoiicTBa cTENEHU

2.3 MHorousneHbl

2.4 Anrebpaunveckas 1po0b

”E ApudmMernueckuit KOpPEHb HaTypaJbHOU CTCIICHH. HevictBus c
' apuMeTHyeCKUMU KOPHSIMH HaTypaJlbHOM CTETIeHU
3 YpaBHEHHS 1 HEPAaBEHCTBA

31 Hensle u apoOHO-panmoHanbHble ypaBHEHHS. CHCTEMBI U COBOKYITHOCTH
. ypaBHEHUH

39 Hensle u ApoOHO-palmoHaNbHBIE HEpaBeHCTBA. CHUCTEMBI M COBOKYIHOCTH
. HEPaBEHCTB

3.3 Pemrenne TekcTOBBIX 3a1a4

4 HucnoBsle MOCIEI0BATETbHOCTH

4.1 [TocnenoBarensHOCTH, CLIOCOOBI 33AaHUS MTOCIIEIOBATETLHOCTEH

4.2 Apudmernueckas U reomeTpuyeckas mnporpeccud. Dopmyna  CIOXKHBIX




MPOLIEHTOB

) OyHKIMU
Oynknus, cnocoObl 3amanus QyHknuud. [padux  dynkinuun.  OO6macte
OTIpE/IeNICHUs] U MHOXKECTBO 3HaueHuH ¢ynkuuu. Hymu ¢ynkuuu. [IpomexyTku
5.1. 3HAKOMOCTOSTHCTBA. [IpOMEKYTKM MOHOTOHHOCTH (YHKIMH. MaKCUMyMBl W
MUHUMYMBl QyHKIMH. HawnOoinbiiee n HauMeHbllee 3Ha4eHHWE (QYHKIMH Ha
MIPOMEKYTKE
6 KoopaunaTs! Ha psAMOM U INIOCKOCTH
6.1 Koopnunatnas npsmas
6.2 JlexapToBbI KOOPAUHATHI HA TJIOCKOCTH
7 I'eomerpus
7.1 I'eomerpuueckue ¢urypsl 1 UX cBoicTBa
7.2 TpeyronbHuk
7.3 MHOTOyroJasHUKN
7.4 OKpY)XHOCTh M KPYT'
7.5 N3mepenune reoMeTpuIecKuX BETHIUH
7.6 BekTops! Ha MI0CKOCTH
8 BeposTHOCTB U cTaTUCTHKA
8.1 OnucarenpHasi CTAaTUCTUKA
8.2 BepostHocTh
8.3 Kombunatopuka
8.4 MHoxecTBa
8.5 I'padmr




PABOYASA ITPOTPAMMA YUYEBHOI'O KYPCA
«I'EOMETPUS» B 7-9 KITACCAX

HOACHUTEJIBHASA 3AIIMCKA

['eomeTpusi kak OIMH W3 OCHOBHBIX PAa3/€iOB IIKOJbHOM MAaTEMaTHUKH,
MMEIOIUNA CBOEH 11eNIbl0 00€CTIeUnTh U3YUYEHUE CBOMCTB M pa3MepoB (uryp, ux
OTHOIIEHWA W B3aUMHOE PACIOJOXKEHHE, ONUPAETCS HAa  JIOTUYECKYIO,
J0KA3aTelIbHYI0 JIMHUIO. LIEeHHOCTh M3y4eHUsI T€OMETPUU HAa YPOBHE OCHOBHOTO
o01iero oOpa3oBaHus 3aKJIIOYAETCS B TOM, YTO OOYYAIOIIMICS YYUTCS TTPOBOJIUTH
JI0KA3aTeJIbHBIE PACCYXJAEHUS, CTPOUTH JIOTUYECKUE YMO3AKIIOUEHUS, JOKA3bIBaTh
VUCTUHHBIE YTBEPXKACHUS M CTPOUTh KOHTPHOPUMEPHI K JIOXKHBIM, MNPOBOJIUTH
pacCykJIeHusi «OT NPOTUBHOIO», OTJIMYAaTh CBOMCTBA OT IPU3HAKOB,
dbopmMynUpoBaTh OOpPATHBIC YTBEPKICHHS.

Btopoii 1enpi0 M3ydeHUsT T€OMETPUHU SBJISETCS HCMHOJIb30BaHUE €€ Kak
WHCTPYMEHTA TNPU PEIICHUU KaK MaTeMaTUYeCKUX, TaK U MPAKTUYECKUX 3ajad,
BCTPEYAIOIIUXCA B peaybHOW sku3HU. OOydaromuiicss JOJDKEH HayYUThCS
OTIPENICNIUTh TEOMETPUUECKYI0 (PUTYpy, ONMmHcaTh CIIOBAMHU JaHHBIM UYEPTEK WIIH
PUCYHOK, HANTH TUIOLIAAb 3€MEJIbHOTO Y4acTKa, pacCYUTATh HEOOXOIUMYIO IJTUHY
ONTOBOJIOKOHHOTO Kabens wiu TpeOdyeMble pa3Mepbl Trapaxka JJisi aBTOMOOWJIS.
DTOMY COOTBETCTBYET BTOpasi, BHIYMCIUTENbHAS JIMHUS B U3yYEHUU T€OMETPUHU.
[Ipu pemieHuun 3amay MPAKTHUYECKOTO XapakTepa OOYyYaroNIMiiCs yUUTCS CTPOUTH
MAaT€MAaTHYECKUE MOJEIH PEalbHBIX JKU3HEHHBIX CUTyalluid, HPOBOJUTH
BBIYKCIICHUS U OLIEHUBATh aJ€KBATHOCTh MOJIYYEHHOI'O pe3yJibTaTa.

Kpaiine BakHO MOTYEPKUBATH CBSI3M TE€OMETPUU C JIPYTMMU Y4eOHBIMU
npeIMeTaMi, MOTUBUPOBATH MCIIOIB30BATh OMPENEICHUSI TEOMETPUIECKUX PUTYp
U TIOHSTHM, NEMOHCTPUPOBATh NMPUMEHEHUE TOJYyYEHHBIX YMEHUW B (PU3UKE H
TEXHUKE. OTH CBs3W HauOoiee spKO BHAHBL B Temax «Bekropsy,
«Tpuronomerpuueckue cooTHOWEeHUsD», «Merong koopauHary U «Teopema
[Tudaropar.

VYueOHbii Kypc «l'eoMeTpus» BKIOYACT CICAYIOIINE OCHOBHBIC DPa3Jeibl
conepxkanusi: «['eomerpuyeckue (¢Gurypel M UX CBOWCTBay, «M3mepeHwme
F€OMETPUYECKAX  BEIWYMH», «JleKapTOBbI KOOpPAMHATBI HAa  IUIOCKOCTHY,
«BexTopsi», «JIBrkeHus miockoctny, «IIpeodpazoBaHus mogo0us».

Ha uzyuenue yueoHoro kypca «I'eomerpusi» otBogutcs 204 yaca: B 7 Kiiacce
— 68 uvacoB (2 4daca B Henenw), B 8 kiacce — 68 yacoB (2 yaca B Henen), B 9
KJ1acce — 68 4acoB (2 yaca B HEJIEIO).



COIAEPKXAHUE OBYYEHUA
7 KIIACC

HavanpHbie nonsatus reomerpun. Touka, mpsiMasi, OTPE30K, JIyd. YTOJ. Buasl
yrioB. BeprukanbHble U CMEXHbIE yIubl. buccexkrpuca yrima. Jlomanas,
MHOTrOyroJyibHUK. [lapaniensHOCTh U NEPIEHANKYIIIPHOCTD MPSMBIX.

Cummetpuunble  Qurypsl. OCHOBHBIE CBONCTBA OCEBOM CHUMMETpPHH.
IIpuMepbl CUMMETPHH B OKPYIKAIOIIEM MUPE.

OCHOBHBIE TIOCTPOEHHSI C TOMOILIBIO LMPKYJISA U JIMHEWKUA. TpeyroibHUK.
BricoTa, Mmennana, GuccekTpuca, MX CBOMCTBA.

PaBHOOeApEeHHBIN W pPaBHOCTOPOHHUN  TpeyrojbHUKH. HepaBeHCTBO
TPEyroJIbHUKA.

CpoiicTBa M TMpU3HAKW paBHOOENPEHHOTO TpeyrojbHuKa. IlpusHaku
PaBEHCTBA TPEYTOJIbHUKOB.

CBoiicTBa M NMPU3HAKK NapaJIeIbHbIX NpsAMbIX. CyMMa yriioB TpeyroJbHHKA.
BHemHue yriael TpeyrojibHUKA.

[IpsMoyronbHbIA  TpeyroibHUK. (CBONCTBO MEIHMAHBI MPSMOYTOJIBHOIO
TPEyroJbHUKAa,  INPOBEAEHHOM K  rumnoreHyse. IlpusHaku  paBeHCTBa
IPSIMOYTOJIBHBIX TPEYTOJIBHUKOB. [IpsIMOYTOJIBHBIN TPEYroJabHUK € yriioM B 30°.

HepaBeHncTBa B reoMeTpuM: HEPAaBEHCTBO TPEYrOJIBHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOW, TeopeMa O OoJiblIeM yriie M OOoJbLIed CTOPOHE TPEyrojbHHKA.
IlepnieHAUKYJIAp U HAKJIOHHAS.

['eomeTpuueckoe wmecto Toudek. buccekrtpuca yrima © - CepeIUMHHBIN
NEPIEHIUKYISAP K OTPE3KY KaK TEOMETPUUECKUE MECTA TOYEK.

OKpyXHOCTh W Kpyr, XopJla U JuUaMmeTp, HuX CBoMcTBa. B3anmHoe
PacCIIONIOKEHUE OKPYKHOCTH U IpsiMoM. KacarenbHas M cekyuias K OKPY>KHOCTH.
OKpyXHOCTb, BIHCaHHas B YyroJ. BnucaHHas W oONUCaHHAs1 OKPYKHOCTHU

TpEyroJibHUKA.
8 KIIACC

Yetpipéxyronpuuku. [lapamnenorpamMm, ero npu3Haku U CBOKWCTBA. YacTHbIE
Clly4au MapajuieorpaMMoB (TIPSIMOYTOJBHUK, poMO, KBaapar), WX MPHU3HAKH H
coiictBa. Tpameuusi, paBHOOOKas Tpamenus, €€ CBOIICTBA M MPU3HAKHU.
[IpssmoyronpHas Tpaneuus.

Meton ynBoenuss menuansl. LlenTpanbHas cummerpus. Teopema daneca u
TEOpEMA O MPOMOPUHOHAIBHBIX OTPE3KAX.

CpenHue TMHUM TPEYTroJbHHUKA U Tpaneuuu. LIeHTp macc TpeyronbHUKa.

[logoOue TpeyronbHUkoB, Kodhduuuent mnogodus. Ilpusznaku nomodus
TPEYroiabHUKOB. [[puMenenune nogo0us npu peleHny NPakTUYECKUX 3a1ad.



CaoiicTBa miomaneit reomerpuueckux ¢uryp. dopmynsl s 1UIomanU
TpEyrojbHUKA, Mapajuiesorpamma, pomOa u Tpanenuu. OTHOUIEHUE TUIOLaaeh
MoJ00HBIX GUryp.

Brruuciienue miomanen TpeyroJibHUKOB U MHOTOYTOJIBHUKOB Ha KJIETYATOU
Oymare.

Teopema Iludaropa. Ilpumenenue teopemsl Iludaropa mnpu pemeHun
MPAKTUYECKUX 3a]1a4.

CuHyC, KOCHMHYC, TaHT€HC OCTpPOIO yIJia MPSIMOYTrOJIbHOTO TPEYrOJbHHUKA.
OCHOBHOE TPUTOHOMETPUUECKOE TOXIECTBO. TpuUroHOMETpUYecKre (QyHKIUU
yraoB B 30, 45 u 60°.

BrincanHele ¥ LEHTpPaJIBHBIE YIUIbL, YIOJd MEXKAY KAacaTeIbHOW W XOPJIOM.
Yrael  Mexay — XopJamMH M CeKyIIMMHM. BriMcaHHele H = ONKCAHHBIE
YEThIPEXYTOIbHUKHN. B3auMHOE pacnofiokeHue JByX OKpykHocted. Kacanue
OoKpyxkHOCTeH. OO1IHe KacaTelbHbIE K IBYyM OKPY>KHOCTSIM.

9 KJIACC

Cunyc, kocuHyc, TaHreic yrimoB or 0 go 180°. OcHoBHOE
TPUTOHOMETPUYECKOE TOXKIECTBO. DOPMYIIbI IPUBEICHHUS.

Pemiennie TpeyronbHUKOB. Teopema KOCMHYCOB M TEOpeMa CHHYCOB.
Pemienrie mnpakTUYECKUMX 3aJad C UCIOJB30BAHUEM TEOPEMBI KOCHHYCOB U
TEOPEMBbI CHHYCOB.

[Ipeo6pazoBanue nmompodus. [lomodre COOTBETCTBEHHBIX IJIEMEHTOB.

Teopema O TPOU3BEIECHHH OTPE3KOB XOPA, TEOPEMBI O MPOU3BEIACHUU
OTPE3KOB CEKYIINX, TEOPEMA O KBaAPATE KACaTEIbHOM.

Bektop, mimHa  (MOIyidb) — BEKTOpA,  COHAIPABJICHHBICE  BEKTOPBHI,
OPOTUBOMOJIOKHO  HAMNPABIEHHBIE  BEKTOPbI, KOJUJIMHEAPHOCTh  BEKTOPOB,
PaBEHCTBO BEKTOPOB, ONEpalMyd HaJ BeKTopaMu. Pa3iokeHue BeKTopa MO ABYM
HEKOJUIMHEapHbIM BekTopaM. KoopanHatsl Bektopa. CKalsIpHOE IPOU3BEICHHE
BEKTOPOB, MPUMEHEHUE ISl HAXOKICHUS JJIMH U YTJIOB.

JlekapToBbl KOOPJAUHATHI HA IUIOCKOCTU. YPABHEHUS MPSIMOM U OKPYKHOCTHU
B KOOpPJIMHATAX, MEPECECUCHUE OKPYKHOCTEH U MPSIMbIX. MeTOl KOOpJUHAT U €ro
MIPUMEHEHHE.

[IpaBunbHBIE MHOTOYrOJAbHUKH. JlnmHa  OKpyXHOCTH. I'pamycHas w
paauaHHas Mepa yria, BbIYMCIEHUE JJIMH AYr OKpyxHocTed. [lnomane kpyra,
CEKTOpa, CETMEHTA.

JIBMKEHUST TUIOCKOCTH W BHYTPEHHHE CHUMMETpUU (QUryp (dIeMeHTapHbIE
npeactasnenus). [lapannensHeiil nepeHoc. [loBopor.



INIJTAHUPYEMBIE PE3YJIBTATDI OCBOEHUA IHPOI'PAMMBbI
YYEBHOI'O KYPCA «I'EOMETPUS» HA YPOBHE OCHOBHOI'O
OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JInuHOCTHBIE pe3yabTaTbl OCBOCHMS IpOrpaMMbl  y4yeOHOro Kypca
«I"'eomeTpus» XapaKTEpU3YHOTCS:

1) naTpuoTHYecKoe BOCIMTAHHUE:

OPOSIBJIEHUEM HMHTEpPEcCAa K IMPOIUIOMY UM  HACTOSIIEMY POCCHMCKON
MAaTE€MAaTUK{, LEHHOCTHBIM  OTHOUIEHWEM K  JOCTH)KEHUSIM  POCCHUHCKHUX
MAaTE€MAaTUKOB M POCCUHCKON MaTeMaTUYECKOW WIKOJIbI, K HMCIIOJIb30BAHUIO ITUX
JOCTHXKEHUH B IPYTUX HayKaX U NPUKIAJAHBIX cepax;

2) rpa:kIaHcKoe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJIHEHUIO O0SI3aHHOCTEW Tpa)KAaHUMHA U peallu3allii ero
npaB, TNPEJICTAaBICHUEM O MAaTEMAaTHYECKUX OCHOBAaX (PYHKIIMOHMPOBAHUSA
Pa3IUYHBIX CTPYKTYp, SIBJICHUH, MpOLENyp IpakJaHCKOro obiecTBa (Hampumep,
BBIOOPBI, OIIPOCHI), TOTOBHOCTBIO K OOCYKJIEHUIO 3TUUECKHUX MPOOIIEM, CBSI3aHHBIX C
NPaKTUYECKUM TPUMEHEHUEM JIOCTWKEHHM HAyKHW, OCO3HAHUEM BaXHOCTH
MOPAJIBHO-3TUYECKUX MPUHIIUIIOB B IEATEIIBHOCTH YYEHOTO;

3) Tpy10BO€ BOCTIUTAHHE:

YCTAaHOBKOM Ha aKTUBHOE Y4YaCTHE€ B PEUICHWH NPaKTUYECKUX 3ajad
MaTE€MAaTHYECKON HANpaBIC€HHOCTH, OCO3HAHUEM BaXHOCTH MATEMaTUYECKOTO
o0pa3oBaHUs Ha MPOTSKEHUU BCEH JKU3HM I YCHENTHOW mpodeccnoHanbHOM
JESTEIBbHOCTA M Pa3BUTUEM HEOOXOJUMBIX YMEHHH, OCO3HAHHBIM BBIOOPOM H
MOCTPOCHHEM MHANBUAYATbHON TpaeKTOpUU 00pa30BaHUS W >KU3HEHHBIX TUIAHOB C
y4€TOM JIMYHBIX UHTEPECOB M OOIIECTBEHHBIX TOTPEOHOCTENH;

4) 3cTeTHYECKOE BOCIIUTAHUE:

CHOCOOHOCTHIO K  OSMOIMOHAIBHOMY H  3CTETUYECKOMY  BOCIPHSITHIO
MaTeMaTUYECKUX OOBEKTOB, 3a/ay, peIICHUH, pPacCyKICHHUM, YMEHHUIO BHJIETh
MaTeMaTU4ECKHUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'0 O3HAHHUA:

OpPHUEHTAlME B JCATEIBHOCTH HAa COBPEMEHHYIO CHUCTEMY HAay4HBIX
IIPEICTABICHNN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEJIOBEKa, NPUPOJBI U
oOmiecTBa, MOHUMAaHHEM MaTeMaTWYecKOll Haykh Kak cdepsl ueroBeuecKoi
NEATEIIbHOCTH, J3TAloOB €€ pa3sBUTHUS M 3HAYUMOCTH JUIA Pa3sBUTHA LIMBUIN3ALMNM,
OBJIAJICHUEM SA3BIKOM MAaTEMAaTUKUM U MaTeMaTUYECKOW KyJIbTYpOM KAaK CPEICTBOM
IIO3HAHUS MMpPA, OBJAJECHUEM IPOCTEHINMMM HABBIKAMH HCCIIECIOBATEIbCKON
NEATEIbHOCTH;

6) ¢usuyeckoe BocnUTaHHMEe, (POPMHUPOBAHHME KYJILTYPbl 3A0POBbS M
IMOLIMOHATBHOIO 0JIArONOyYHs:

TFOTOBHOCTBIO IIPUMCHATb MATCMATHYCCKUC 3HAHHMA B MHTCPCCAX CBOCTO
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310pOBbs,  BEIEHUA  30pOBOro  oOpa3a  KM3HM  (310pOBOE  NHUTAaHHE,
cOQJIaHCUPOBaHHBIA PEXUM 3aHATUH W OTAbIXa, peEryispHas (Quznyeckas
aKTUBHOCTH), C(OOPMUPOBAHHOCTHIO HaBbIKa peyieKCHH, TPU3HAHUEM CBOErO IpaBa
Ha OIIKMOKY M TAKOTO K€ MpaBa JPyroro 4eJoBeKa;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

OpUEHTalMel Ha MPUMEHEHUE MaTeMAaTUYeCKUX 3HAHUW JIs pelleHus 3a]1a4 B
00JJaCTH COXPAHHOCTH OKPY’Karolleil cpeipl, IUIAHUPOBAHUS MOCTYNKOB U OLIEHKH
UX BO3MOXXHBIX MOCJEJICTBUN ISl OKPY>KAIOIIEH Cpefbl, OCO3HAHUEM IJI00ATBHOIO
XapakTepa FKOJIOTHYECKUX MPoOJieM U MyTel UX pelieHus;

8) aganTanus K M3MEHAIIUMCS YCJOBHSM COUMAJIbHOW W NPHPOIHOM
cpeabl:

TOTOBHOCTBIO K JCHCTBUSIM B YCIOBHUSIX HEONPENEIEHHOCTH, IMOBBIILICHUIO
YPOBHSI CBOEHM KOMIETEHTHOCTH Yepe3 MPAKTUUYECKYIO NeATEIbHOCTh, B TOM YHCIIE
YMEHHE YYHUTBhCS Yy JAPYTUX JIOJEH, MpUOOpeTaTb B COBMECTHOM JeATEIbHOCTU
HOBBIE 3HAHMS, HABBIKM M KOMIIETEHIIMU U3 ONBITA IPYTHUX;

HEOOXOJMMOCThIO B  (OPMHUPOBAHMM HOBBIX 3HAHUM, B TOM 4YHUCIE
bopMyNnHpoBaTh UAEH, MOHATHS, TUTIOTE3bI 00 O0OBEKTAX U SIBICHUSIX, B TOM YHCIIE
paHee  HEU3BECTHBIX, OCO3HaBaTh JACPUIUTHI  COOCTBEHHBIX 3HAHUH U
KOMIIETEHTHOCTEH, IUIAaHUPOBATh CBOE Pa3BUTHUE;

CIIOCOOHOCTBIO ~ OCO3HaBaTh  CTPECCOBYK)  CHUTYalUl0, BOCIHPHUHHUMATh
CTPECCOBYIO CHUTYyallMI0 KaK BBI30B, TpeOyIOIUNA KOHTPMEp, KOPPEKTUPOBATH
INPUHUMAaeMble pelIeHus M JAeUCTBUSA, (OPMYIMpPOBaTH W OLEHUBATh PUCKH U
HocJencTBUsA, (POPMUPOBATDH OIBIT.

METANPEIMETHBIE PE3YJIBTATHI
Ilo3naBaTe/ibHbIe yHUBEpPCAJIbHbIE Yy4eOHbIE JeiicTBUS

ba3oBble 1ornueckue 1ecTBU:

e BBIIBISATh U XapaKTEPHU30BATh CYIIECTBEHHbIC MPU3HAKKM MATEMATHYECKUX
O0OBEKTOB, TOHATHHA, OTHONICHWH MEXIY TMOHATHIMH, (HOpPMYyITUPOBATH
ONpeNesiecHus]  MOHSTHH,  YCTaHAaBIMBAaThb  CYUIECTBEHHBIM  MpPU3HAK
KJIaccu(UKaIMi, OCHOBaHUS HJisi OOOOIIEHHWS W CpPAaBHEHUS, KPHUTEPUU
POBOJIMMOTO aHAJIN3A;

e BOCIpPUHUMATh, (GOPMYIUPOBATH H  TPEOOPa3OBBIBATH  CYXKIACHUS:
yTBEPAUTEIbHBIE M OTpPUUATEIbHbIE, €IMHUYHbIC, YacTHbIE U OOIIHeE,
YCIIOBHBIE;

e BBISIBJISITh MAaTEMAaTHUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSA3U U MPOTUBOPEUUS
B (haKTax, IaHHBIX, HAOIIONCHUSX U YTBEPKICHUSX, Mpeiaratb KpUTepUH
JUISL BBISIBJICHHS] 3aKOHOMEPHOCTEW W IPOTUBOPEUM;

e JleNlaTh BBIBOJABI C UCIIOJIB30BAHUEM 3aKOHOB JIOTMKH, JACAYKTHUBHBIX U
WHJIYKTUBHBIX YMO3AKIIOUCHHH, YMO3aKIIOUEHUH 10 aHAJIOTUH;
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pa30upaTh JOKa3aTeIbCTBA MAaTEMaTUYECKHUX YTBEPKICHHUM (IpsiMble U OT
MPOTUBHOIO), MPOBOJUTH CAMOCTOSITEILHO HECIOXKHBIE JI0KA3aTENIbCTBA
MaTreMaTu4eckux (akToB, BBICTpauBaTh AapryMEHTAIMIO, MPUBOIUTH
MIPUMEPBI U KOHTPIPUMEPBL, 0OOCHOBBIBATH COOCTBEHHBIE PACCYXKACHUS;
BbIOMpaTh CcHoco0 pelieHus ydyeOHOM 3ajauu (CpaBHUBATh HECKOJIBKO
BapUAHTOB pEIICHMs, BbHIOUPATh HamOoJee MNOAXOMAUMH C  y4ETOM
CaMOCTOSITEIILHO BBIJICJICHHBIX KPUTEPUEB).

ba3oBble ucciie0BaTEeIbLCKIE AEMCTBUS .

UCIIOJIB30BATh BOIPOCHI KaK HCCIEA0BATEIbCKUNA HMHCTPYMEHT IO3HAHMS,
(GopMynHpoBaTh BOMPOCH, (PUKCUPYIOIIME NPOTUBOpEUUE, MpodIemMy,
CaMOCTOATENILHO ~ yCTAHABJIMBATh HCKOMOE U JlaHHOe, (OpPMHPOBATh
TUIIOTE3Y, apTYMEHTHPOBATH CBOIO MMO3ULUIO, MHEHUE;

OPOBOJUTh IO CAMOCTOATENIBHO COCTABICHHOMY IUIAHY HECIIOKHBIN
HKCIIEPUMEHT, HEOObIIIOE HCCIIEIOBAHNE TI0 YCTAHOBICHHUIO OCOOEHHOCTEHN
MaTEMaTUYECKOT0 O0BEKTA, 3aBUCUMOCTEN 00BEKTOB MEKY COOOI;
CaMOCTOATENBHO (POpMyNIHpOBaTh O0OOIIEHHS U BBIBOJBI IO pe3yibTaTam
NPOBEIEHHOTO HAOMIOACHUS, WCCIENOBaHUSA, OLEHUBATh JOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTAaTOB, BHIBOJOB U 0000IIEHU;

IIPOrHO3UPOBATh BO3MOYKHOE pa3BUTHE IIpOIecCa, a TAKXKE BBIJBUraTh
IPEIIIOJIOKEHUS O €r0 Pa3BUTHHU B HOBBIX YCIIOBUSX.

Pab6ora ¢ undgopmanmeii:

BBISIBJISITh HEJOCTATOYHOCTh M HU30BITOYHOCTh HWHGMOpPMAIH, JTaHHBIX,
HEOOXOIMMBIX JIJISl PEIICHUS 3a/1a4K;

BbIOMpATh, AaHAIU3UPOBATH, CHUCTEMATHU3UPOBaTh M HWHTEPIPETUPOBATH
UH(GOPMAIINIO PA3TMYHBIX BUAOB U (POPM MpeICTaBIICHNUS,

BBEIOMpaTh (GoOpMy TpeacTaBlIeHHS HWHQOpMAMKM ©  HWILIIOCTPUPOBATH
pelaeMple 3aayd  CXeMaMH, JIuarpaMMaMH, HWHOW Trpadukoil U uX
KOMOMHAIIHSIMU;

OIICHMBATh HAAEKHOCTh HMHPOPMAIMKA TI0O KPUTEPUSM, MPEITIOKSHHBIM
yauTesaeM Wi chOopMyIUPOBAHHBIM CAMOCTOSATEIHHO.

KoMMyHUKATHUBHBIE YHUBEPCAIbHbIE YUeOHbIe 1eificTBUS:

BOCIIPUHHUMATH ¥ ()OPMYIHPOBATH CYXKICHUS B COOTBETCTBUU C YCIOBHIMU U
HEeIsIMU OOUIEHUs, ICHO, TOYHO, TPAMOTHO BBIPAa)KaTh CBOIO TOUYKY 3PEHHUS B
YCTHBIX M MHUCHBMEHHBIX TEKCTaX, /aBaTh IMOSICHEHUS MO XOJYy PELICHUS
3a/1a4l, KOMMEHTUPOBATh MMOJYYECHHBIN pe3yJbTarT;

B X0JI¢ OOCYXEHHUS 33a/1aBaTh BOIPOCHI MO CYIIECTBY OOCYXIAAaE€MON TEMBI,
po0JIeMBbl, pelraeMon 3a/lay, BBICKA3bIBATh WJCH, HAIICIICHHBIE HAa TIOUCK
pElIeHNs, COMIOCTABIISITH CBOU CYXKJICHUS C CYXKIECHUSIMU PYTUX YUYACTHUKOB
auanora, OOHApyXUBAaTh PA3IUYME M CXOJCTBO MO3UILIMA, B KOPPEKTHOM
dbopme hopmMyIUpOBaTh Pa3HOTIACHS, CBOM BO3PAKEHUS;
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MIPEACTABIIATh PE3yJbTaThl PEUICHUS 3a/1ayd, HKCIIEPUMEHTA, UCCIEI0OBaHNUS,
MIPOEKTA, CAaMOCTOSITENIbHO BbIOMPATh (hOpMaT BBICTYIUIEHHS C YYETOM 3a/a4y
MPE3EHTAlMU U OCOOEHHOCTEN ayAUTOpUH;

MOHUMAaTh U MCIOJIb30BaTh MPEUMYILECTBA KOMAHIHON U UHAUBUIYATIbHON
paboOTHI MPHU pPEIICHUN YIEOHBIX MATEMATHYECKUX 3a/1a4;

OPUHUMATh LEJIb COBMECTHOM JAESITEeNIbHOCTH, IJIAHUPOBATH OPraHU3aLUIO
COBMECTHOW palOThl, pacnpenensiTh BHIbl padoOT, JA0roBapuUBATHCH,
o0cyXaaTh Mpolecc M pe3yibTaT padoThl, 0000IAaTh MHEHUSI HECKOJIbKUX
JIIOACH;

y4yacTBOBAaTh B TpymnmoBbIX ¢opmax padboTel (0OCyxkaeHus, OOMEH
MHEHUSIMH, MO3TOBbIE IITYPMbI U JIPYTUE), BHIMOIHATH CBOIO YaCTh pabOThHI U
KOOPJMHUPOBATH CBOM JIEUCTBUS C IPYTUMHU WICHAMH KOMAaHJIbl, OLIEHUBATh
KayecTBO CBOEro BKJIaga B  OOWMH  TOPOAYKT 1O  KPUTEPHSM,
c(hOpMYIMPOBAHHBIM YYaCTHUKAMHU B3aMOJICUCTBHSI.

PeryasiTuBHbIC YHUBepPCAJIbHbIE y4eOHbIEe JeHCTBHUS

Camoopranusanus:

CaMOCTOSITEJIbHO COCTaBIIATH IUIAH, alTOPUTM pEIIeHHs 3anayu (WIh ero
4acTh), BBIOMPATh CIOCOO pEIICHUS C YYETOM HMMEIOUIUXCS PEeCcypcoB U
COOCTBEHHBIX  BO3MOJKHOCTEH, apryMEHTHUpPOBaTh M  KOPPEKTUPOBATh
BapUaHTHI PEIICHUM ¢ yIETOM HOBOM MH(pOpPMALIUU.

CﬂMOKOHTpOJ’lB, AMOIMOHAJIbHbIN HHTEJIEKT:

BJIAJIETh CIIOCO0AMU CaMOIIPOBEPKHU, CAMOKOHTPOJIS Tpoliecca U pe3ysabTara
pelleHUs MaTEMAaTUYECKOU 3a/1auH;

MpEABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MPHU PEUICHUM 3a]1a4H,
BHOCHUTHh KOPPEKTHBBI B JEATCIIBHOCTh Ha OCHOBE HOBBIX OOCTOSITEIHCTB,
HalJIEHHBIX OIIUOOK, BRISBICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3yJbTaTa JCATEIBHOCTH IOCTABICHHOW ILIEIU H
YCIIOBUSM, OOBSCHATh NMPUYMHBI JIOCTHXKCHHUS WM HEIOCTHIKCHHS IS,
HAXOJIUTh OIMINOKY, JaBaTh OLICHKY MPHOOPETEHHOMY OTIBITY.

HPEAMETHBIE PE3YJIBTATBI

K xonmy oOydyenuss B 7 Kjaacce oOydaroUuics MOJYYHUT CIEAYIOIIHE

MIPEIMETHBIE PE3YIbTATHI:

PacrioznaBaTh H3y4eHHBIE TEOMETPUUICCKUE (PUTYPBI, OTPEEISITh KX B3aUMHOE

pacmoyio)keHne, u300paxaTh T€OMETPUYECKHE (UTYPHI, BBIIOJHATH YEPTEKHU IO
YCIOBUIO 3aaud. MI3MepsTh TMHEWHBIE U YIJIOBBIE BEJIWYMHBL. Pemiars 3a1adnd Ha
BBIYMCIICHUE JIJIMH OTPE3KOB U BEJIMYHH YTJIOB.

Henate rpyOyro OIEHKY JIMHEHHBIX M YIJIOBBIX BEJIMYUH MPEIMETOB B

peaIbHON JKWU3HU, pa3MEpPOB MPUPOAHBIX O0BEKTOB. PaznuuaTh pasmepsl 3TUX

12



O0OBEKTOB IO MOPSAKY BETUUHUHBI.

CtpouTh 4epTEKHU K FTEOMETPUUECKUM 3aa4aM.

[lonp30BaTbCs NpHU3HAKAMU PABEHCTBA TPEYTOJBHHUKOB, HCIOJb30BATh
MPU3HAKHU U CBOWCTBA PAaBHOOEAPEHHBIX TPEYTOJIBHUKOB MIPU PELIEHUH 3a/1a4.

[IpoBOAUTE JOTHYECKUE PACCYXKICHUS C HMCIOJIB30BAHHEM TIE€OMETPUYECKUX
TEOPEM.

[lonp30BaThCs mNpHU3HAKAMU PABEHCTBA NPSIMOYTOJIBHBIX TPEYrOJIbHUKOB,
CBOWMCTBOM MEJMaHBbI, IPOBEAEHHON K TMIIOTEHY3€ IIPSMOYTOJIBHOIO TPEYIOJIbHUKA,
B PELIEHUU F€OMETPUUECKUX 3a/1a4.

Onpenenste NapajjieNbHOCTh MPSIMBIX C TOMOIIBIO YTIIOB, KOTOpPhIE 00pa3yer
¢ HUMH cekymad. OnpenensaTe MapajjieabHOCTh NMPSAMBIX C NOMOIIBIO PaBEHCTBA
PaCCTOSIHUN OT TOYEK OJHOM IPSAMOMU 10 TOYEK APYroM MpsMOi.

PemaTh 3a7aun Ha KieTyaToil Oymare.

[TpoBOIUTH BHIYUCICHUS U HAXOUTh YUCIOBbIE U OYKBEHHbIC 3HAUCHUS YTJIOB
B T'€OMETPUUYECKUX 3aJa4ax C HCIOJIb30BAHUEM CYMMBI YIJIOB TPEYrOJIBHUKOB H
MHOTOYTOJIbHUKOB, CBOMCTB yTIJIOB, OOpA30BaHHBIX TIPU [EPECEYCHUU JIBYX
napajuleJIbHbIX MNPSMBIX CeKyllel. Pemath nmpakTuyeckue 3aJayd Ha HaXO0XKICHUE
YIJIO0B.

Biagerp NOHATHEM TE€OMETPUYECKOTO MeECTa TOYEK. YMEThb OIpPEHeisaTh
OMCCEKTpHUCY yIia U CepPEeIUHHBIA NEPIEHIUKYISAP K OTPE3KY KaK F€OMETpPUUECKUe
MeCTa TOYEK.

@opMyIupOBaTh ONPEACIICHUS OKPYKHOCTH M Kpyra, XOpAbl U AuaMmerpa
OKPY>KHOCTH, I10JIb30BaThCS UX CBOMCTBAMHU. YMETh IIPUMEHATH 3TH CBOMCTBA IIPU
peleHnu 3aaad.

Biamerp NOHATHEM OIMCAaHHOW OKOJIO TPEYIOJbHUKA OKPYXKHOCTH, YMETh
HaxonuTh €€ ueHtp. [lonb3oBaTbes (hakTaMu O TOM, YTO OHCCEKTPUCHI YTJIOB
TPEYroJIbHUKA IIEPECEKArOTCsl B OAHOM TOYKE, MU O TOM, YTO CEpPEIUHHBIC
IIEPIICHIUKYJIAPBI K CTOPOHAM TPEYTOJIbHUKA NIEPECEKAIOTCSA B OTHOM TOUYKE.

Biamers moHsATHEM KacaTeIbHOM K OKPY)KHOCTH, IOJIB30BAaTHCA TEOPEMOU O
IIEPIIEHINKYJIAPHOCTH KacaTeIbHOM U paanyca, MPOBEAEHHOIO K TOYKE KaCaHUs.

Ilonp30BaTbCA MPOCTEUIIUMU T'€OMETPUYECKMMH HEPABEHCTBAMHM, ITOHUMATh
UX IMIPAKTUYECKUNA CMBICI.

IIpoBOAUTE OCHOBHBIE T€OMETPUYECKHUE IOCTPOCHUSA C MOMOIIBIO ILIUPKYJIS U
JIMHEVKH.

K xonmy oOyuenmss B 8 Kkiacce oOydaromuics TMONXYYUT CIICTYIOIIHNE
IIPEAMETHBIE PE3YJIBTATHI:

Pacnio3HaBaTh OCHOBHBIE BHUIBl YETBIPEXYTOJBHHUKOB, WX DJIEMEHTHI,
ITOJI30BATHCS UX CBOMCTBAMU IIPU PEIICHUU T€OMETPUUECKUX 3a1a4.

[IpuMeHsATh CBOIICTBA TOYKHM NEPECEUECHUs] MEIHWaH TPEyroibHUKA (LIEHTpa
Macc) B pellIeHUH 3a]1a4.

Bramers noHsTHEM CpeHEN JIMHUM TPEYTOJIBHUKA U TPANELNUN, IPUMEHATH X

12



CBOMCTBA IIPU PELICHUU F'eOMeTprUUYeCKUX 3a1ad. Ilonbs3oBaTees Teopemon daneca u
TEOPEMO O TMPOMOPIHMOHANBHBIX OTpe3KaxX, NPUMEHATb WX [JIsI PEIIeHUs
MPaKTHYECKUX 3a/a4.

[IpuMeHATh MpU3HAKKU MOAOOHUS TPEYTOJIHHUKOB B PEIICHUU T€OMETPUUYECKUX
3a/ay.

[lonb3oBaTbcst Teopemoi Iludaropa nans pemieHUss TEOMETPUUYECKUX H
npakTHUecKux 3agad. CTpOUTh MATEMAaTHYECKYIO0 MOJIETh B MPAKTUYECKUX 3a/1a4ax,
CaMOCTOSITETIFHO JIENNaTh YePTEXK U HAXOAUTHh COOTBETCTBYIOIIHE JTUHBI.

Bnagerp TOHATHSMU CHHyCa, KOCHHYyCa W TaHI€HCAa OCTpPOrO yria
NPSMOYTOJILHOTO TpeyroibHHUKA. [10b30BaThCA STUMU MOHATHIMH AJIS PEIICHUS
NpaKTUYECKUX 3a/1a4.

Bbraucnate (pa3nuyHbIMU CIIOCOOAMH) TUIOMIAb TPEYTrOJbHUKA WM TUIOIIATN
MHOTOYTOJIbHBIX ~ (Guryp  (moib3ysich, TI/I€ HEOOXOAMMO, KaJIbKYJISITOPOM).
[TpuMeHSTh TOTydeHHBIE YMEHHSI B IPAKTUYECKUX 3a/1a4ax.

Bnagerp TOHATHSMH BIUCAHHOTO W IICHTPAIBHOTO yIJia, HCIOJB30BATh
TEOpPEMBbI O BIUCAHHBIX YTJIaX, YIiaX MEXIy XOpAaMH (CEKYIIMMH) U yIIIe MEKIY
KacaTeJIbHOHM M XOPA0H NPU PEIICHUN TeOMETPUICCKHX 3a]1ad.

Bnagerp TOHSATHEM ONMUCAHHOTO YETHIPEXYTOJbHUKA, MPUMEHSITH CBOMCTBA
OMKMCAHHOTO YETHIPEXYTOJIbHUKA TIPU PEIICHUU 3a]1a4.

[IpuMeHsATh TOJNy4eHHbIE 3HAHWSA HA MPAKTHUKE — CTPOUTH MaTeMaTHYECKHe
MOJIENU TSl 33724 peaibHOU KU3HHU U TIPOBOJUTH COOTBETCTBYIOIINE BHIUUCICHUS C
OpUMEHEHHEM TOJ00US U TPUTOHOMETpUH (IOJB3YysSCh, TJI€ HEOOXOANMO,
KaJIbKYJISITOPOM ).

K xonmy oOydenus B 9 kJjacce oOydJaronuics TOJYYHT CICAYIOIIUE
IIPEIMETHBIE PE3yTbTATHI:

3HaTh TPUTOHOMETPUYECKHE (PYHKIIMU OCTPHIX VYIJIOB, HAXOAUTh C WX
MOMOIIBI0 Pa3IUYHBIE DSJIEMEHTHI MPAMOYTOJIBHOTO TPEYroJbHUKA («pEelIeHue
MPSIMOYTOJIbHBIX TPEYrOJIbHUKOBY). HaxoauTe (C MOMOIIBIO KalbKyJIsTOPA) AJIUHBI
Y YTJIBI JIJ1s1 HETaOIMYHBIX 3HAUCHUH.

[Tonp3oBaTbest popmynamMu MPUBEIEHUS U OCHOBHBIM TPUTOHOMETPUUYECKUM
TOXJECTBOM JUUISl HAXOXJCHUS COOTHOIIEHHH MEXJy TPUTOHOMETPUUYECKUMHU
BEJIMYMHAMU.

Hcnonp30BaTh TEOPEMBbl CHHYCOB U KOCHHYCOB JJISi HAXOXACHUS Pa3TUIHBIX
AIIEMEHTOB TPEYroJbHUKA («PEIICHWE TPEYrOJIbHUKOBY»), NPUMEHATh HUX MpHU
pEIIeHNU TeOMETPUUECKHX 3a71ad.

Brnanets nousTusMU npeoOpa3oBaHus MOAO0US, COOTBETCTBEHHBIX JIEMEHTOB
nonoOHbIx ¢uryp. Ilomb3oBaThCcsi CBOMCTBaMU MOAOOMS MPOU3BOJIBHBIX (GUTYD,
YMETh BBIYUCIATH [JIMHBI M HAXOOUTh YIJbl y MonoOHBIX ¢uryp. [IpumeHsTs
CBOWMCTBa MOAOOMS B TPAKTHYECKUX 3aJadyax. YMETb NPUBOAUTH MPUMEPHI
oAOOHBIX (PUTYP B OKPYKAIOIIEM MHUPE.

[Tonp30BaThCsl TEeOpeMaMu O MPOU3BEIACHUH OTPE3KOB XOPI, O MPOU3BEICHUH
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OTPE3KOB CEKYLIUX, O KBaJpaTe KacaTeJlIbHOM.

[lonb30BaThC BEKTOpAaMHU, MOHUMATh HUX TIE€OMETPUUYECKHA M (U3HUECKUM
CMBIC]I, TPUMEHATh HMX B pEHIEHUH TEeOMETPUYECKMX M (PU3NYECKUX 3a]ad.
IIpuMeHATH CKaISIpHOE NIPOU3BEIECHUE BEKTOPOB Ul HAXOKICHUS UIMH U YIJIOB.

ITonp30BaThCsA METOAOM KOOPAMHAT HA IIJIOCKOCTH, IIPUMEHSATH €r0 B PELICHUU
F€OMETPUYECKUX U NMPAKTUYECKUX 3a1a4.

Bianers NOHATHMAMM IPAaBUIBHOIO MHOTOYIOJIBHUKA, IJIMHBI OKPYXKHOCTH,
JUIMHBl IyT'M OKPY>KHOCTU U paJMaHHOW MEphbl yIila, YMETh BBIYUCIATH ILJIOLIANb
Kpyra u ero yacreu. [IpyuMeHsTh 1oay4eHHble YMEHUS B IPAKTUYECKUX 3a7a4ax.

Haxomute ocu (MM LEHTPHI) CUMMETPUU (QUTYP, NPUMEHSATH JABMXKCHHS
IJIOCKOCTH B IPOCTEUIINX CIIydasiX.

[IprMeHATh NONydYEeHHBbIE 3HAHUSA HAa NPAKTUKE — CTPOUTh MATEMaTUYECKUE
MOJEIN I 3a[1a4 pEeAIbHOM KU3HU U IPOBOJAUTH COOTBETCTBYIOLINE BHIYUCICHUS C
OpUMEHEHHEM TMOoJ00MsI W TPUTOHOMETPUYECKUX (YHKIMI (MOAB3YsACh, TIe
HEO0OXO0UMO, KAJIbKYJISITOPOM).
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TEMATHUYECKOE IINTAHUPOBAHUE
7 KIIACC. TEOMETPUA

KoJsmnuecTBo yacos DJIeKTPOHHbIE
No /n HanmeHoBaHMe pa3je/ioB U TeM Kontpoabnbie | TpakTieckue (uu¢posrIe)
NporpamMmbl Bcero 5 6 o0pa3oBaTe/bHbIE
padoThI padoThbI pecypebi
H o
) i caoticrsa. Wsmepenns reoverpiaeonx | 14 Bu6mroera LIOK
’ p p https://m.edsoo.ru/7f415e2e
BCIIMYNH
bu6moreka [IOK
2 TpeyrombHuxu 22 1 https://m.edsoo.ru/7f415e2e
3 [TapannenpHble NpSIMBbIE, CyMMa yIJIOB 14 1 bubnuoreka [IOK
TPEYroJbHUKA https://m.edsoo.ru/7f415e2e
4 OKpyXHOCTb U KpyT. ['eoMmeTprueckue 14 1 bubnuoreka [IOK
MOCTPOCHUS https://m.edsoo.ru/7f415e2e
. bu6mmoreka [JOK
5 IlosTopenne, 0Gobmenne sHankil 4 1 https://m.edsoo.ru/7f415e2e
| OBIIEE KOJIMYECTBO YACOB 110 ITPOI'PAMME 68 4 0
8 KIIACC.TEOMETPUA
KoaunvecTBo yacos JJIeKTPOHHBbIE
Y HaumeHoBaHue pa3/iesioB U TeM (undgposbie)
Ne n/m IpOrpaMMET Beero Kognpom,m)le HpﬁaKaneCKne 06PA30BATEbHBIC
padoTsI padoThbI pecypesi
. bu6mmoreka [JOK
1 HeThipexyroabHuKH 12 1 https://m.edsoo.ru/7f417e18
2 Teopema ®aneca u Teopema o 15 1 bubnuoreka [IOK



https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f417e18

IIPONOPLIMOHAIBHBIX OTpe3Kax, M0I00HbIE
TPEYrOJIbHUKH

https://m.edsoo.ru/7f417e18

Ilnomraas. Haxoxxnedue miomaaei

3 TPEYroJIbHUKOB ¥ MHOTOYTOJIBHBIX (QUTYP 14 1 bubmnorexa [JOK
' https://m.edsoo.ru/7f417e18
[Tnomaau nogo6HBIX puryp
4 Teopema IIudaropa n Hauana 10 1 bubnuorexa [JOK
TPUTOHOMETPUU https://m.edsoo.ru/7f417e18
Vsl B OKpyKHOCTU. Brincanusie n
5 OIIMCAHHBIE YETBIPEXYTOJIbHUKH. 13 1 bubnuorexa [JOK
KacarenpHble k okpykHOCTH. Kacanue https://m.edsoo.ru/7f417e18
OKPY>KHOCTEH
. bu6moreka [IOK
6 [ToBTOpEHUE, 0000IICHNE 3HAHUHT 4 1 https://m.edsoo.ru/7f417¢18
OBHIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 6 0
9 KVIACC. TEOMETPUS
Kosan4yecTBo 4acoB JJIeKTPOHHBbIE
HaumeHoBaHue pa3/iesioB U TeM (undgposbie)
Ne ni/m A —— Beero Ko;Tpom,m)le HpﬁaKaneCKne 0Bpa30BATETLHBIE
padoThI padoThI pecypesI
1 Tpuronomerpus. TeopeMbl KOCHHYCOB U 16 1 bubnuoreka [JOK
CUHYCOB. Penienue TpeyrojibHUKOB https://m.edsoo.ru/7f41al2c
5 [IpeoOpazoBanue mogodus. Metpuueckue 10 1 bubnnoreka [JOK
COOTHOUIIEHUS B OKPYKHOCTHU https://m.edsoo.ru/7f41al2c
bubmuoreka [JOK
3 Bexroper 12 ! https://m.edsoo.ru/7f41al2c
4 JlexkapTOBBI KOOPAWHATEI HA TUIOCKOCTH 9 1 bubmiorexa LIOK
https://m.edsoo.ru/7f41al2c
5 IIpaBunbHBIE MHOTOYTOJIBHUKH. [{1Ha 8 bubnuoreka [IOK

OKPYXHOCTH U IJIOIIaZlb KpyTra.

https://m.edsoo.ru/7f41al2c



https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c

Beruucnenue nnomanein
6 prorerns iiockoeTi 6 ipsm edsoou/THazane
7 [ToBTOpenue, 0600IIeHNE, CHCTEMAaTU3AIUS 7 9 bubmmoreka [IOK
3HaHUU https://m.edsoo.ru/7f41al2c
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 6 0
IMOYPOYHOE IIVIAHUPOBAHMUE
7 KIIACC
KonuvecTBo yacos JJIEKTPOHHbIE
Jrj;')n Tema ypoka Beero KonrTpoabubie | IlpakTuueckue fa[:;jennﬂ ::g[? al;‘::;‘;fe ILHBIC
padoThbI padoThI pecypebi
1 [Ipocreiiime reoMeTpudecKre 1 bubnuoreka [IOK
O00BEKTHI https://m.edso0.ru/8866b724
2 MHOTOyrojbHUK, JOMaHas 1 Et?[ij?ﬁr?:ci%gg};%&%a
3 CMeXHBIC U BEpTUKAIILHBIC YIIIbI 1 BH6J.IHOTeKa LHOK
https://m.eds00.ru/8866c5c0
4 CMexHbIE U BEPTUKAIIbHBIE YIJIbI 1 BH6J,IHOTeKa HOK
https://m.edso0.ru/8866c7be
5 CMexXHbIE U BEPTUKAJIBHBIE YTJIbI 1
6 CMexXHbIE U BEPTUKAJIBHBIE YTJIBI 1
7 CMexHbIE U BEPTUKAJIBHBIE YTJIIBI 1
8 CMexHbIE U BEPTUKAJIBHBIE YTJIIBI 1
N3mepeHne IMHEWHBIX U YTIIOBBIX
9 BEJIMYUH, BEIYUCIIEHUE OTPE3KOB U 1

yTJI0B



https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/8866b724
https://m.edsoo.ru/8866cb6a
https://m.edsoo.ru/8866c5c0
https://m.edsoo.ru/8866c7be

10

N3mepeHue IMHEWHBIX U YIIIOBBIX
BEJINYUH, BBIYUCIICHUE OTPE3KOB U
yIioB

bub6mmoreka [{OK
https://m.edso0.ru/8866c3ea

11

N3mepenue IMHEWHBIX U YTIIOBBIX
BEJINYUH, BBIYUCICHNUE OTPE3KOB U
YIJIOB

12

N3mepenune TMHEWHBIX U YTIIOBBIX
BEJINYMH, BBIYUCICHUE OTPE3KOB U
YIJIOB

13

[lepumerp u mnomans Guryp,
COCTaBJIEHHBIX U3
MPSIMOYT OJIbHUKOB

14

[lepumerp u momans Guryp,
COCTaBJICHHBIX U3
IPSIMOYT OJIbHUKOB

15

[TonsiTHe O PaBHBIX TPEYTOJIBHUKAX
Y TICPBUYHBIC TIPECTABICHUS O
paBHBIX PUTypax

bu6mmoreka [IOK
https://m.edsoo.ru/8866ce80

16

Tpu npu3Haka paBeHCTBa
TPEYTrOJIbHUKOB

bu6mmoreka [JOK
https://m.edsoo.ru/8866d1fa

17

Tpu npu3Haka paBeHCTBa
TPEYTrOJIHbHUKOB

bu6mmoreka [IOK
https://m.edsoo.ru/8866d34e

18

Tpu npu3Haka paBeHCTBA
TPEYTrOJIbHUKOB

bubmuoreka [JOK
https://m.edso0.ru/8866e01e

19

Tpu npu3Haka paBeHCTBA
TPEYTrOJIbHUKOB

20

Tpu npuzHaka paBeHCTBa
TPEYT0JIbHUKOB

21

Tpu npuzHaka paBeHCTBa
TPEYTOJIbHUKOB

bu6mmoreka [JOK
https://m.edso0.ru/8866e88e



https://m.edsoo.ru/8866c3ea
https://m.edsoo.ru/8866ce80
https://m.edsoo.ru/8866d1fa
https://m.edsoo.ru/8866d34e
https://m.edsoo.ru/8866e01e
https://m.edsoo.ru/8866e88e

[Ipu3Haku paBeHCTBA

22 MPSIMOYTOJIbHBIX TPEYTOJIbHUKOB .

23 [Ipu3Haku paBeHCTBA 1
PSIMOYTOJIbHBIX TPEYTOJIbHUKOB

24 1('1211)35({)1\1:115;11?8Hh:)iIZ(I)I;I“EH;I;CyFOHBHI/IKa, 1 bubmorexa [JOK
HPOBEEHHOM K FHMOTEHY3e https://m.edso0.ru/8866e9ec
CBoJicTBO MeTaHbI

25 MIPSIMOYT'OJIBHOTO TPEYrOJIbHUKA, 1
MIPOBEACHHON K THIIOTEHY3€

26 PaBHoGeipenHbIe 1 1 bubnuoreka [IOK
PaBHOCTOPOHHHE TPEYTrOJIbHUKHI https://m.eds00.ru/8866d6fa

97 [Ipu3Haku u cBoMcTBa 1 bubnuoreka [IOK
pPaBHOOEIPEHHOTO TPEYTOJIbHUKA https://m.edso0.ru/8866d880

28 [Ipu3Haku u cBoOMCTBA 1 bubnuoreka [IOK
PaBHOOEIPEHHOTO TPEYTOJIbHUKA https://m.edso0.ru/8866d880

29 [Ipu3Haku u cBoOMCTBA 1 bubnuoreka [IOK
PaBHOOEIPEHHOTO TPEYTOJIbHUKA https://m.edso0.ru/8866e26¢

30 HepaBenctBa B reomerpun 1

31 HepasenctBa B reometpuu 1 Et?pi?/l;lr?f:cljigrou}; 666322

32 HepaBeHnctBa B reomerpun 1

33 HepaBeHnctBa B reomeTpun 1

34 [IpsAMOYTOIBHBIN TPEYTOIBHUK C 1 bubnuoreka [IOK
yriaom B 30° https://m.edso0.ru/8866eb22
[IpsAMOYrOIBHBIN TPEYTOIBHUK C

35 yriaom B 30° 1

36 KonTtposnpHas paboTa o teme 1 bubnuoreka [IOK
"TpeyroapHuku" https://m.edso0.ru/8866echc

37 [TapannenpHble npsiMbIE, UX 1 bubnuoreka [IOK



https://m.edsoo.ru/8866e9ec
https://m.edsoo.ru/8866d6fa
https://m.edsoo.ru/8866d880
https://m.edsoo.ru/8866d880
https://m.edsoo.ru/8866e26c
https://m.edsoo.ru/8866e3a2
https://m.edsoo.ru/8866eb22
https://m.edsoo.ru/8866ecbc

CBOICTBA

https://m.edsoo.ru/8866ef64

38

[Iareiii noctynar EBkimaa

39

Hakpecr nexamue,
COOTBECTCTBCHHBIC U
OJHOCTOPOHHHUC YI'JIbI,
00pa30BaHHbIE NIPH N1EPECEUECHUN
NapaJUICIbHBIX MPSIMBIX CEKYIEH

bubmmoreka [{OK
https://m.edso0.ru/8866f086

40

Hakpecr nexamue,
COOTBETCTBCHHBIC 1
OJHOCTOPOHHHUC YI'JIbI,
00pa30BaHHbIE MPH N1EPECEUEHUN
MapaJuIeIbHbIX MPSMBIX CEKYIIEH

41

Hakpecr nexamue,
COOTBETCTBEHHBIE U
OJIHOCTOPOHHUE YTJIBI,
00pa3oBaHHbIE NPH NTEPECEUEHUN
MIapAJUICIIbHBIX IPSAMBIX CEKYIIEH

42

Hakpect nexaniue,
COOTBETCTBEHHBIE U
OJIHOCTOPOHHUE YTJIBI,
o0Opa3oBaHHbIE IIPU MIEPECEUCHUU
NapajuIeNbHBIX IPSIMbIX CeKYyIlen

43

Haxkpecr nexanue,
COOTBETCTBEHHBIE U
OJIHOCTOPOHHHE YTIJIBI,
00pa3oBaHHbIE MPH NEPECEUECHUU
napajieNIbHBIX MPSIMBIX CEKYILIEH

bubmuoreka [JOK
https://m.edso0.ru/8866f3b0

44

HpI/ISHaK mapaJiiCJIbHOCTH MTPAMBIX

4yepe3 PaBEHCTBO PACCTOSHUN OT
TOYEK OJHOM IIPSAMOH 10 BTOPOU
psIMOM



https://m.edsoo.ru/8866ef64
https://m.edsoo.ru/8866f086
https://m.edsoo.ru/8866f3b0

[Ipu3Hak napamienbHOCTH MPSMbBIX
Yyepe3 paBEeHCTBO PACCTOSIHUM OT

45 . - . 1
TOYEK OJTHOM MPSIMOM 10 BTOPOH
IPSIMOMA
46 Cymma yr108 TpeyronbHHKa L Et?fsﬂﬁﬁfé(ig r(ﬂgsaafeso
47 | Cywma yrnos mpeyrompimica ! itpsm dso0.1U/BE661Eba
bubnuorexa [JOK
48 Buemnue yribl TpeyroJibHUKA 1 https://m.e dSO(])_.[I’U 18866fa5e
49 Bremnue yriel TpeyrojbHAKa 1
KontponbHas T
50 "l_cl)ap:J;);eanb?: i(;ﬂ?vlzfef §;4;Ma 1 BH6J.H/IOTeKa HOK
N — https://m.eds00.ru/8866fe6e
51 OKpYXHOCTb, XOPAbl U TUAMETP, UX 1 bubnuoreka [IOK
CBOMCTBa https://m.edso0.ru/88670800
52 KacarenbHas K OKpy>KHOCTH 1 Et?p?s?lpllgggi(s%gr(a}; 670693
53 OKpY)XHOCTbh, BHUCAHHAS B yTOJI 1
54 OKpY)XHOCTh, BHUCAHHAS B yTOJI 1
55 [Tonsitue o 'MT, npumeHeHue B 1 bubnuoreka [JOK
3aJayax https://m.eds00.ru/8867013e
56 ITonatue o 'MT, npumeneHue B 1 bubnunoreka [JOK
3aJayax https://m.eds00.ru/88670508
buccekrpuca u cepeAMHHBIN
57 MEPIEHIUKYIIAP KaK 1
F€OMETPUUECKHE MECTA TOUEK
58 OKpy»XHOCTb, OITUCAHHAS OKOJIO 1 bubnunoreka [JOK
TPEYroJIbHUKA https://m.eds00.ru/88670a62
59 OKpyXHOCTb, OIIMCAHHASL OKOJIO 1



https://m.edsoo.ru/8866f630
https://m.edsoo.ru/8866f8ba
https://m.edsoo.ru/8866fa5e
https://m.edsoo.ru/8866fe6e
https://m.edsoo.ru/88670800
https://m.edsoo.ru/88670e9a
https://m.edsoo.ru/8867013e
https://m.edsoo.ru/88670508
https://m.edsoo.ru/88670a62

TPEYrOJIbHUKA

60 OKpyXHOCTh, BIUCAHHAS B 1 bubnuorexa [JOK
TPEYrOJIbHUK https://m.edso0.ru/8867103e
61 OKpyXHOCTh, BIUCAHHAS B 1
TPEYrOJIbHUK
62 [Ipocreiimue 3agaun Ha 1 bubnnorexa [JOK
MMOCTPOEHUE https://m.eds00.ru/88671188
63 [Ipocreiimue 3axaun Ha 1 bubnnorexa [JOK
MOCTPOEHUE https://m.eds00.ru/886712d2
o | oumpomma pabora no teve , buGorera LIOK
Py pyT- " https://m.eds00.ru/88671462
['eomeTprueckrie NOCTPOECHUS
H o
6 | oomommmnomminweroron 1 Bucmorea LIOK
a https://m.eds00.ru/886715b6
Kypca 7 Kiacca
bu6mmoreka [IOK
66 Hrorosas koHTpoJbHAS paboTa 1 https://m. edsoo.ru/886716ec
[ToBTOpEeHuUE M 0000IICHNE 3HAHUI
67 OCHOBHBIX IIOHATHH U METOIOB 1
Kypca 7 Kiacca
B | oomommxnommmiuwerons | 1 Bu6mrorera LIOK
a https://m.edso0.ru/886719bc
Kypca 7 Kiacca
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/8867103e
https://m.edsoo.ru/88671188
https://m.edsoo.ru/886712d2
https://m.edsoo.ru/88671462
https://m.edsoo.ru/886715b6
https://m.edsoo.ru/886716ec
https://m.edsoo.ru/886719bc

8 KUIACC

KounuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
u/n Tema ypoka Beero KO;TpOJIbHBIe HpﬁaKanecm/le W3ydMeHHS | 00pa3OBATEJbHbIC
padoTsbI padoThI pecypesI
1 [TapamrenorpamMmM, ero Npu3HAaKu U 1 bubnnorexa [JOK
CBOMCTBA https://m.edso0.ru/88671af2
2 [TapamrenorpaMmM, ero Npu3HAaKu U 1 bubnnorexa [JOK
CBOWCTBA https://m.edso0.ru/88671ca0
3 [TapamenorpaMM, ero nNpu3HaKku U 1 bubnuoreka [IOK
CBOMCTBA https://m.edso00.ru/88671ca0
YacTtHble ciyyal napajieorpaMMoB
4 (pr[MOYFOJ‘IZ;I/IK pcl))M6 KBa,I[l;)aT) ux 1 bubmorexa LOK
Ny ’ ’ https://m.edso0.ru/88671dea
IIPU3HAKH U CBOMCTBA
q
s | e oo oo | Bumorera 0K
PAMOYT X, POMD, KBaZIpat), https://m.eds00.ru/88671f20
IIPU3HAKH U CBOMCTBA
q
o | e o oo | Bumrra LOK
pAMOYT <> POMD, KBa/pat), https://m.eds00.ru/8867209c
IIPU3HAKH U CBOMCTBA
bubmuoreka [JOK
! Tpaneus . https://m.eds00.ru/88672358
8 PaBHOOOKast 1 IPAMOYTOJIbHAS 1 bubnuoreka [IOK
Tpanenuu https://m.eds00.ru/8867252¢
9 PaBHOOOKAs ¥ IPAMOYTOJIbHAS 1 bubnuoreka [IOK
Tpanenuu https://m.edso0.ru/88672858
bu6mmoreka [JOK
10 Merox yABoeHHs MeAHAHET . https://m.edso0.ru/88672b14
11 [lenTpanpHas CUMMETpUS 1 bubnuoreka [IOK



https://m.edsoo.ru/88671af2
https://m.edsoo.ru/88671ca0
https://m.edsoo.ru/88671ca0
https://m.edsoo.ru/88671dea
https://m.edsoo.ru/88671f20
https://m.edsoo.ru/8867209c
https://m.edsoo.ru/88672358
https://m.edsoo.ru/8867252e
https://m.edsoo.ru/88672858
https://m.edsoo.ru/88672b14

https://m.edsoo.ru/88672b14

12 KonTtposnsHas paboTa o teme bubmmoreka [IOK
"YeTbIpEXyroJpHUKN" https://m.edso0.ru/88672c9%
13 Teopema daneca u Teopema o bubnuorexa [JOK
MPOMOPIMOHATIBHBIX OTPE3KaX https://m.edso0.ru/8867337a
14 CpenHsis TUHUS TPEyroJibHUKA bubmorexa [JOK
https://m.eds00.ru/88672e0c
15 CpenHsis TUHUS TPEyroJibHUKA bubmorexa [JOK
https://m.eds00.ru/88672f38
16 Tpaneuus, e€ cpeaHsist TUHHAS bubmiorexa HOK
’ https://m.edso0.ru/88672358
17 Tpanenus, e€ cpenHss TMHUA bubmrorexa [JOK
’ https://m.edsoo.ru/88673064
18 [TponopumoHanbHBIE OTPE3KH bubmrorexa [JOK
https://m.eds00.ru/88673794
19 [TponopumoHanbHBIE OTPE3KH bubmorexa LOK
https://m.eds00.ru/88673794
20 LlenTp Macc B TpEYroJIbHUKE Eubmrorexa TOK
https://m.edso0.ru/886738fc
bu6mmoreka [JOK
21 Tonobusie Tpeyroms HuKH https://m.edso0.ru/88673a78
29 Tpu npuszHaKa moaoous bubnnoreka [JOK
TPEYroJIbHUKOB https://m.edso0.ru/88673bae
23 Tpu npuszHaKa moaoous bubnunoreka [JOK
TPEYroJIbHUKOB https://m.edso0.ru/88673d52
24 Tpu npuszHaKa moaoous bubnnoreka [JOK
TPEYrOJIbHUKOB https://m.edso00.ru/8867400e
o5 Tpu npuznaka nogo6us
TPEYroJbHUKOB
26 [TpumeHneHue mo100us pH pelIeHUH
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IMPAKTUYCCKUX 3aaav

97 KonTtposnsHas paboTa o teme 1 bubmmoreka [IOK
"[TotoOHBIE TPEYTONHHUKH" https://m.edso0.ru/8867445a
28 CaolicTBa IJI0MIAICH 1 bubmmoreka [{OK
T€OMETPUUECKUX (HUTYp https://m.edso00.ru/886745fe
29 @opMyIIbl I UIOMIAANA 1 bubnnorexa [JOK
TPEYroJbHUKA, apajuieJorpaMmma https://m.eds00.ru/88674860
30 @opMyIIbl I UIOMIAANA 1 bubnuorexa [JOK
TPEYroJIbHUKA, MapajijieorpaMma https://m.eds00.ru/88674a22
31 DopMyJIbI IS TIIOIIAAN 1 bubmoreka [IOK
TPEYroJIbHUKA, MapajijieorpaMma https://m.eds00.ru/88674a22
30 DopMyJIbI IS TIIOIIAAN 1 bubmoreka [IOK
TPEYroJIbHUKA, NapajlIeorpamma https://m.eds00.ru/88675288
33 DopmyJIbl I TIIOIIAAN 1 bubnuoreka [IOK
TPEYroJIbHUKA, MapajijieaorpaMma https://m.edso0.ru/8867542c
34 Brruncnenune miomazaei CIoXHBIX 1 bubmuorexa [JOK
¢buryp https://m.edso0.ru/88674e78
35 [Tnomanu puryp Ha KIeT4aTOM 1 bubnuoreka [JOK
Oymare https://m.edso0.ru/8867473e
36 [Tnomanu mogoOHBIX HUryp 1
37 [Tnomaau mogoOHBIX HUryp 1
38 3ajauu ¢ NpaKTUYECKUM 1 bubnunoreka [JOK
coaep>KaHuEeM https://m.edso0.ru/88675558
39 3ajauu ¢ NpaKTUYECKUM 1 bubnunoreka [JOK
coaepKkaHueM https://m.edso0.ru/88675684
40 Pemienne 3aga4u ¢ mOMOIIBI0 METOAQ 1 bu6mmoreka [JOK
BCIIOMOT'aTeIbHOM II0MIaaU https://m.edso0.ru/88674f90
a1 KonTposnpHas paboTa o teme 1 bubnuoreka [IOK

"ITnomans"

https://m.edso0.ru/8867579c



https://m.edsoo.ru/8867445a
https://m.edsoo.ru/886745fe
https://m.edsoo.ru/88674860
https://m.edsoo.ru/88674a22
https://m.edsoo.ru/88674a22
https://m.edsoo.ru/88675288
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42 Teopema [Iudaropa u e€ bubmmorexa [IOK
IIPUMEHEHHE https://m.eds00.ru/88675918
43 Teopema [Tudaropa u eé bubmmoreka [JOK
MIPUMEHEHHE https://m.eds00.ru/88675918
44 Teopema IIudaropa u eé bubnuorexa [JOK
IIPUMEHEHHE https://m.edso0.ru/88675abc
45 Teopema ITudaropa u e€
MIpUMEHEHHE
16 Teopema ITudaropa u e€
MIpUMEHEHHE
Omnpenenenre TPUTOHOMETPUUECKUX
47 g Y:;EHHOEEEIZ;;EOT}’F;&OHBHHM bubmorexa [JOK
PAMOYT peyr ’ https://m.edso0.ru/88675d32
TPUTOHOMETPUYECKHE COOTHOIIEHUS
B IIPSIMOYT OJIBHOM TPEYTOJIbHUKE
48 OCHOBHOE TPUTOHOMETPUUECKOE bubnuoreka [IOK
TOXKIECTBO https://m.edsoo.ru/88675f44
49 OCHOBHO€E TPUTOHOMETPUYECKOE
TOXECTBO
50 OCHOBHO€E TPUTOHOMETPUYECKOE
TOXKECTBO
I B 10K
p " p https://m.edso0.ru/8a1407e8
TPUTOHOMETPUHU
52 BrucanHbie ¥ LIEHTPAIbHBIC YIIIBI, bubnuoreka [IOK
yroJ MEXAY KacaTeJIbHON U XOpAOH https://m.edso0.ru/8a1415b2
53 BrnivcaHHBIE U IEHTPAJIBHBIE YIJIBI, bubnuoreka [IOK
YTOJI MEKTY KacaTeJIbHOM U XOpJIoH https://m.edso0.ru/8a141940
54 BrnivcaHHBIE U IEHTpAIbHBIE YIJIbI, bubnuoreka [IOK

yroJ MEXAY KacaTeJIbHON U XOpAOH

https://m.edsoo.ru/8a141b34



https://m.edsoo.ru/88675918
https://m.edsoo.ru/88675918
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https://m.edsoo.ru/8a1415b2
https://m.edsoo.ru/8a141940
https://m.edsoo.ru/8a141b34

55

Vst MCKAY XOpAaMU U CEKYIIMMU

56 VYTl MEXIY XOPJIaMU U CEKYITUMHU
Bnucanubie ¥ OIMCaHHBIC
o7 YETBIPEXYTOJIbHUKH, UX IPU3HAKU U bubnmorexa LIOK
SIPEXYT ’ p https://m.edsoo.ru/8a140f86
CBOMCTBA
Bnucanubie ¥ ONMCaHHBIC
58 YETBIPEXYTOJIbHUKHU, UX MPU3HAKU U bubmmorexa [JOK
IDEXYT ’ p https://m.edsoo.ru/8a1416d4
CBOMCTBA
Brucanubie ¥ ONMCaHHbBIC
59 YETBIPEXYTOJIBHUKHU, UX MMPU3HAKA U bubmorexa LJOK
IDEXYT ’ P https://m.edsoo.ru/8a1416d4
CBOMCTBA
[IpuMeHeHne CBOWCTB BIMCAHHBIX U
60 OTIMCAaHHBIX YETHIPEXYTOJIHLHUKOB TIPH
pEIIeHUN TEOMETPHUUIECKUX 3a1a4
[IpumeHeHre CBOMCTB BIIUCAHHBIX U
61 OTIMCAHHBIX YETHIPEXYTOJILHUKOB TIPH
pEIIeHUN TEOMETPUUIECKUX 3a1a4
B3anmHoe pacrnosioxxeHue IByx bubnuorexa [JOK
62 . .
OKPY>KHOCTEH, 00I1I1e KacaTeJIbHbIe https://m.edsoo.ru/8a1410a8
63 Kacanue okpyxHOCTEH Eubmrorexa TOK
Py https://m.edsoo.ru/8a1410a8
KontponpHas padoTa o treme "YTiibl
64 B OK . HOCTI/IpBHI/IcaHHLIe u Eubmorexa TOK
Py ) " https://m.edsoo.ru/8a141c88
OTIMICAHHBIC YEThIPEXYrOJIbHUKH
[ToBTOpEHNE OCHOBHBIX TOHITHH H
65 MeTO,Z[(l;)B KypcoOB 7 U 8 KJ1accoB Bubmzorexa LIOK
yp o ’ https://m.edsoo.ru/8al41ddc
0000111eHIEe 3HAHUI
IToBTOpEHNE OCHOBHBIX TIOHITHH H
p bu6mmoreka [JOK
66 METOJIOB KypCOB 7 U 8 KJIacCOB,

000011eHNE 3HAHUI

https://m.edsoo.ru/8al4lefe



https://m.edsoo.ru/8a140f86
https://m.edsoo.ru/8a1416d4
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bub6mmoreka [{OK

67 Hrorosas koHTpoJbHAs paboTa 1 https://m.edsoo.ru/8a142368
o | mompeme oo | Busmorsa 101
o yp N ’ https://m.edsoo.ru/8al420ac
000011eHNE 3HAHUN
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME



https://m.edsoo.ru/8a142368
https://m.edsoo.ru/8a1420ac

9 KUIIACC

KosauuecTBo 4acoB DJIeKTPOHHbIE
Ne Mara uudposeie
u/n Tema ypoka Beero KoﬁnTpoubnme HpﬁaKanecm/le W3yueHHS | 0GPa30BATENBHBIE
padoTsI padoThI pecypesI
1 Omnpenenenre TPUrOHOMETPUUECKUX 1 bubnuorexa [JOK
¢yskumit yrinos ot 0° 1o 180° https://m.edsoo.ru/8al424bc
2 DopMmyIbl IPUBEACHUS 1
3 Teopema KOCHHYCOB 1 bubmorexa [JOK
https://m.edso0.ru/8a14336¢
4 Teopema KOCHHYCOB 1
5 Teopema KOCHHYCOB 1 bubmorexa LOK
https://m.edsoo.ru/8a142d5e
6 Teopema cuHycOB 1 bubmrorexa [JOK
https://m.edsoo.ru/8al42e8a
7 Teopema cuHycOB 1
8 Teopema cuHycoB 1
9 Haxoxnenue nivH CTOpOH U 1 bubnuoreka [IOK
BEJIMYMH YIJI0B TPEYrOJIbHUKOB https://m.edso0.ru/8a1430b0
bu6mmoreka [JOK
10 Penerue TpeyrobHuKon 1 https://m.edsoo.ru/8al42ac0
bu6mmoreka [JOK
1 Pernenue TpeyrobHuKos 1 https://m.edsoo.ru/8al42ac0
bubnuoreka [JOK
12 Peruenne TpeyrobHuKoB 1 https://m.edsoo.ru/8al42ac0
bubmuoreka [JOK
13 Peruenne TpeyrobHuKoB 1 https://m.edsoo.ru/8al42ac0
14 [IpakTHueckoe NpUMEHEHNE TEOPEM 1 bubnuoreka [IOK
CHUHYCOB U KOCUHYCOB https://m.edsoo.ru/8al42c3c
15 [IpakTHdeckoe MprUMEHEHUE TEOPEM 1

CHHYCOB U KOCHMHYCOB



https://m.edsoo.ru/8a1424bc
https://m.edsoo.ru/8a14336c
https://m.edsoo.ru/8a142d5e
https://m.edsoo.ru/8a142e8a
https://m.edsoo.ru/8a1430b0
https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142ac0
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https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142c3c

16 KonTtposnsHas paboTa o teme bubmuoreka [IOK

"Pemenue TpeyrojbHUKOB" https://m.edsoo.ru/8al4392a
bubmmoreka [{OK

17 [onsitne o mpeoOpazoBaHUH OO0 https://m.edsoo.ru/8al43ab0

18 CoOTBETCTBEHHBIE 3JIEMEHTHI bubnuorexa [JOK
1o1I00HBIX uUryp https://m.edsoo.ru/8al43de4
COOTBETCTBEHHBIE DIIEMEHTHI

19
oA00HBIX (pUryp
TeopeMa 0 TpOU3BEAECHNUH OTPE3KOB

20 XOpA, TEOpEMA O MPOU3BEIECHUN bubnuorexa [JOK
OTPE3KOB CEKYIIUX, TEOpeEMa O https://m.edsoo.ru/8a14406e
KBaJpaTe KacaTeJbHOU
TeopeMa 0 TpOU3BEAECHUH OTPE3KOB
XOpA, TEOPEMA O MPOU3BENCHUH bubnuoreka [IOK

21
OTPE3KOB CEKYIIUX, TEOPEMA O https://m.edsoo.ru/8al441a4
KBaJlpaTe KacaTeIbHOU
Teopema o mpou3BeIeHUU OTPEIKOB

29 XOp[l, TEOpEMA O MPOU3BEACHUU bubnuoreka [IOK
OTPE3KOB CEKYIIUX, TEOPEMA O https://m.edsoo.ru/8al442da
KBaJIpaTe KacaTeabHOM

23 [IpumeneHne TeopeM B pelieHUN bubnuoreka [JOK
reOMETPUUYECKUX 3a]a4 https://m.edso0.ru/8a143f06

24 [IpumeneHne TeopeM B pelieHUN bubnuoreka [JOK
reoOMETPUUYECKUX 3a]1a4 https://m.edsoo.ru/8al443fc

o5 [Ipumenenue TeopeM B peIIeHUU bubnunoreka [JOK
reoOMETPUUYECKHUX 3a]a4 https://m.edso0.ru/8a144578
KounTtponbHas pabora no teme

26 "[IpeoOpazoBanue 1moa00usI. bubnunoreka [JOK
Mertpuueckue COOTHOLIEHHUS B https://m.edsoo.ru/8a1447a8
OKpy>xHOCTH"

27 OrnpeneneHre BEKTOPOB. bubnunoreka [JOK

Pu3n4eCcKuil ¥ reOMETPUYECKUI

https://m.edsoo.ru/8a144960
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CMBICJI BEKTOPOB

CrnosxeHue ¥ BBIYUTaHUE BEKTOPOB, bubmuorexa [IOK
28 .
YMHOKEHHE BEKTOPa Ha YUCIIO https://m.edsoo.ru/8al44a8c
29 CrnosxeHue ¥ BBIYUTaHUE BEKTOPOB, bubnuorexa [JOK
YMHOKEHHE BEKTOPa Ha YUCIIO https://m.edsoo.ru/8a144d52
30 CrnoxeHue ¥ BRIYUTaHHUE BEKTOPOB,
YMHOXEHHE BEKTOpa Ha YHUCIIO
31 Paznoxxenue BekTopa 1o ABym
HEKOJIJTUHEAPHBIM BEKTOPaAM
32 Koopaunats! BekTOpa bubmorexa [JOK
pa p https://m.edsoo.ru/8al44fbe
C
o | Smmmoe memesemevaoon B 10K
P a a https://m.edso0.ru/8a14539¢c
JUTHH ¥ YTJIOB
C
o | Cammmo spmesen: scroon B 10K
P a a https://m.edso0.ru/8a14550e
JUIMH U YTJIOB
35 Pemienne 3a1a4 ¢ MOMOIIBIO bubmuorexa [JOK
BEKTOPOB https://m.edsoo.ru/8al44c3a
36 Pemienne 3a1a4 ¢ moMoIpIo bubnuoreka [JOK
BEKTOPOB https://m.edsoo.ru/8a1458c4
37 [IpumeHeHre BEKTOPOB ISl pelIeHuUs
3a1a4 (HU3UKH
38 KounTtponbHas pabora no teme bubnnoreka [JOK
"Bektopsr" https://m.edsoo.ru/8a145b08
39 JlexkapTOBBI KOOPAMHATHI TOUEK Ha
TJI0CKOCTH
. bu6mmoreka [JOK
40 YPaBHCHHE PAMOH https://m.edsoo.ru/8a145c48
41 YpaBHEeHHE PSIMON
42 YpaBHEHHE OKPYKHOCTH bubmorera [JOK

https://m.edsoo.ru/8a14635a
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43 KoopaunaTsl TOuek nepeceyeHust bubmuoreka [IOK
OKPYKHOCTH U MPAMOU https://m.eds00.ru/8a146620
Meron KOOpauHAT IPU pELICHUN
44 reOMETPUYECKUX 3a]1aY,
MIPAKTUYCCKUX 33134
Merona KoOpaAuHAT P pELICHUN
45 reOMETPUYECKUX 3a/1ay,
MTPAKTUYECKUX 33134
Meroa KoOpaAuHAT P pELIEHUN
46 reOMEeTPUYECKUX 3a7a4,
MTPAKTUYECKUX 33134
KounTponbHas paborta o teme
47 "H;{I:gpgbilﬂlcgopﬂzm:mf Hl\; bubmrorexa [JOK
" https://m.edsoo.ru/8al46e0e
TJIOCKOCTH
48 [IpaBHIIBHBIE MHOTOYTOJIBHUKH, bubnuoreka [IOK
BBIYMCIIEHUE UX AIEMEHTOB https://m.edsoo.ru/8al46fda
bu6mmoreka [IOK
49 Hucno m. Jlmnia OKpYKHOCTH https://m.edsoo.ru/8al1472c8
bu6mmoreka [IOK
>0 Hucno z. Jlansa OkpyKHOCTH https://m.edsoo.ru/8al14714c
51 JlnvHa TyTH OKPY>KHOCTH
52 Pannannas mepa yria bubmnorexa [JOK
& payr https://m.edsoo.ru/8al14714c
53 [Tnomanp kpyra, cekTopa, cerMeHTa bubanorexa LIOK
’ ’ https://m.edsoo0.ru/8a147426
54 [Tnomanp kpyra, CeKTopa, CerMeHTa bubmiorexa [JOK
HHaLe Kpyra, pa, https://m.edso0.ru/8a147750
55 [Inomans kpyra, CEKTOpa, CErMEHTa bubmiorexa LIOK
’ ’ https://m.edso0.ru/8a147750
56 TTonaTue o IBMIKEHHUH MIOCKOCTH bubmiorexa LIOK
https://m.edsoo.ru/8a147c82
57 [TapanienpHbIi IEpeHOC, TOBOPOT bubnuoreka [IOK
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https://m.edsoo0.ru/8a147f16

58 [TapamienpHbIN IEPEHOC, TOBOPOT

bubmuoreka [JOK
https://m.edsoo.ru/8a147f16

59 [TapamienpHbIN IEPEHOC, TOBOPOT

60 [TapannenbHbIi epeHoc, TOBOPOT

[IpuMeHeHne NBUKEHMI ITpU
peueHnn 3a1a4y

61

N L e

bubmmoreka [{OK
https://m.edsoo.ru/8a1480e2

KonTtponsHas pabota no temam
62 "[IpaBuibHBIE MHOTOYT OJIbHUKH.
OKpyXHOCTb. JIBHIKEHHUSI TNIOCKOCTH"

[ToBTOpEeHue, 0600IICHNE,
cucreMarusanus 3HaHui. Msmepenue
reOMETPUYECKUX BEIIUYHUH.
TpeyroabHUKH

63

bu6moreka [IOK
https://m.edsoo.ru/8a148524

[ToBTOpeHnue, 0600IICHNE,
cUCcTeEMAaTU3alysI 3HaHUH.
[TapanensHbIe U IEPIICHAUKYISIPHBIC
MIPsSIMbIC

64

bu6mmoreka [IOK
https://m.edsoo.ru/8a148650

[ToBTOpeHue, o6o0IICHNE,
CUCTeMaTH3alusl 3HAaHHH.

65 OKpY)XHOCTh M KPYT.
I'eoMeTpuueckue nocTpoeHus. Y bl
B OKPYKHOCTHU

[ToBTOpEHUE, 0000IICHNE,
cucTeMaTu3alus 3HaHui. BrucanHbie
Y OIMCAHHBIC OKPYKHOCTHU
MHOTOYTOJIHUKOB

66

67 HTorosas KoHTpoJbHAs paboTa

bubmuoreka [JOK
https://m.edsoo.ru/8a148920

[ToBTOpEeHnue, 060061IeHNE,

68 .
CUCTEMAaTH3alMs 3HAaHUU

OBIIEE KOJIMYECTBO YACOB ITO

68
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MPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJIBbHOM ITPOI'PAMMBbBI

7 KIIACC
Kon .
HpoBepsIEMOro IIpoBepsiembIe Npe/IMeTHbIE Pe3y.IbTATEI 0CBOEHHS OCHOBHOI
pesyabraTa o0pa3oBaTeIbHOI MPOrpaMMbI OCHOBHOI'O 00111ero 00pa3oBaHus
6 I'eomerpus
Pacrnio3naBate M3ydeHHBIE T€OMETpHYECKHE (DUTYPBI, ONPENeNsiTh UX
B3aUMHOE€ DACIOJIOKEHHE, H300pakaTb TIeoMeTpuuyeckue QUrypsl,
6.1 BBITIOJTHATh YEPTESXKU TI0 YCIOBHIO 3amaud. V3MepsaTh JTHHEWHBIE U
yTJIOBBIE BETMYMHBL. Perares 3aaun Ha BEIYUCIICHHUE JUTHH OTPE3KOB U
BEJIMYUH YTJIOB
Jlenatb TpyOyr0 OICHKY JIMHEWHBIX M YIIIOBBIX BEJMUWH MPEIMETOB B
6.2 pealbHOM JKW3HH, pa3MepoB MPHUPOJHBIX O0O0BEKTOB. Pasznuyarh
pa3Mepsbl 3TUX 00BEKTOB MO MOPSIKY BETUUNHBI
6.3 CTpouTh 4epTEKU K TEOMETPUUECKUM 3a/1adam
[Tonb3oBaTbcsl MPU3HAKAMK PABEHCTBA TPEYrOJIbHUKOB, UCIOIB30BATh
6.4 TIPU3HAKK U CBOMCTBA PaBHOOCIPEHHBIX TPEYTOJBHUKOB MPU PEIICHUN
3a/a4
65 [IpoBomuTh  JOTHYECKHE  pPACCY)KIEHUS  C  HCIOJIb30BAaHUEM
' FeOMETPHUUECKUX TEOPEM
[Tonb3oBatbes MpU3HaKaMu paBeHCTBa IPSIMOYTOJIBHBIX
6.6 TPEYrOJbHUKOB, CBOMCTBOM MEAMAHBI, MPOBEAEHHONW K TUIOTEHY3E
PSIMOYTOJIBHOTO TPEYroJIbHUKA, B PEIIEHUU T€OMETPUUECKHIX 3312
Onpenensats napayieIbHOCTh MPSMBIX C MOMOIIBIO YIJIOB, KOTOPHIE
. obpa3yer ¢ HUMH cekymias. OnpeaensaTh MapaieIbHOCTh MPSMBIX C
' MOMOIIIBIO PABEHCTBA PACCTOSHHUI OT TOYEK OJHOW MPSMOI O TOYEK
APYrou npsmMou
6.8 Pemats 3a1auun Ha kiieT4aroii Oymare
[IpoBOANTH BBIUMCIEHUS W HAXOJUTh YHCIOBbIE M OYKBEHHbIE
6.9 3Ha4YeHUs YIJIOB B TEOMETPUYECKMX 3aJadaX C MCIOJIb30BaHUEM

CYMMBI YIJIOB TPCYTOJIbHHUKOB W MHOI'OYT'OJIbHHKOB, CBOICTB YI'JioB,

O6pa3OBaHHLIX Inpu MNEpeCCUCHUN [IBYX MNAPAJUICIIBHBIX MNPAMBIX

15




ceKyllen. Pemare npakTryeckue 3a1a4i Ha HaX0KJICHUE YIII0B

6.10

Bnagerp 1OHATHEM  TIE€OMETPUYECKOIO MECTa TOYEK. YMETh
ompeneniaTh OUCCEKTPUCY yIila M CEepeAWHHBIA TEPHEeHIUKYIIp K

OTPE3KY KaK FT€OMETPUYECKHUE MECTa TOUEK

6.11

@OopMyIMpOBATH ONPEICICHUS OKPY)KHOCTH M Kpyra, XOpAbl H
JuaMerpa OKPYXKHOCTH, TIIOJb30BAaTbCs MX CBOWCTBAMHU. YMETh

IIPUMEHSATH 3TU CBOMCTBA IIPU PELIECHUH 3a/1a4

6.12

BiageTte noHATHMEM ONMCAHHOW OKOJIO TPEYrOJIbHUKA OKPYKHOCTH,
yMeTb HaxoguTh €€ 1eHTp. [lonb3oBartbes (akramMu O TOM, YTO
OMCCEKTPHUCHI YIJIOB TPEYrOJIbHUKA NEPECEKAIOTCS B OJIHOM TOUKE, U O
TOM, YTO CEpEAVHHBIC INMEPHNEHAMUKYISAPHl K CTOPOHAM TPEYTrOJbHHUKA

MEPECEKAIOTCS B OJTHOM TOUKE

6.13

Bnagerp mnoHSATHEM KacaTenbHOM K OKPYKHOCTH, TOJIb30BaThCS
TEOpEeMOM O MEPHEeHIUKYISIPHOCTH  KacaTedbHOM M pajuyca,

HpOBe)IéHHOFO K TOYKEC KaCaHUus

6.14

ITonp30BaThCs HpOCTeI\/IIIHI/IMI/I TCOMETPUUCCKUMHU HEPABCHCTBAMU,

IIOHUMATh UX HpaKTI/I‘IGCKI/Iﬁ CMBICJI

6.15

[IpoBOIUTH OCHOBHBIE TE€OMETPHUYECKHE IOCTPOEHUS C MOMOIIbIO

LHUPKYJIA U JIMHEHKHU

8 KUIACC

Kon
NpoBepPsieMOro
pe3yJibTara

IIpoBepsiemble npeiMeTHbIE Pe3yJILTATHI 0CBOEHHS] OCHOBHOI
0o0pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'0 0011ero 00pa3oBaHus

6

I'eomerpus

6.1

Pacrnio3naBaTte OCHOBHBIC BHJIBI ‘leTBIpéXYFOHBHI/IKOB, HUX 3JICMCHTHI,

MOJb30BaThCS UX CBOMCTBAMU IIpH PCHICHUU I'COMECTPUYCCKUX 3a1a4

6.2

HpI/IMCHHTL CBOMCTBA TOYKH nepeceycHust McEIuaH TpPCYroJIbHHUKA

(meHTpa mMacc) B peleHud 3a1a4

6.3

Bnagers mnoHATHEM CpeIHEN JIMHUM TPEYrOoJbHUKA W TpANELUH,
IIPUMEHATh HX CBOWCTBA IpU PELIEHUH TIE€OMETPUUYECKUX 3a1ad.
[Tonb3oBatbes Teopemoit daneca U TEOPEMON O MPONOPLHUOHAIBHBIX

OTPE3KaX, MPUMCHATH UX JISI pCHICHUS NPAKTUYICCKUX 3alaYd

6.4

[IpuMeHsAT, TNpU3HAKU MOAOOMS  TPEYrOJbHHUKOB B  pELICHUH
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TCOMECTPHUUICCKUX 3ada1d

6.5

[Tone3oBaTbes Teopemoit [Indaropa mis pemieHus reoMeTpUIECKUX U
npakTH4eckux 3azad. CTpouTb MaTEMaTHYECKyl0 MOJENIb B
IIPAaKTUYECKUX 337a4ax, CAaMOCTOSTEIBHO JAENaTh YEePTEX U HAXOAWTH

COOTBCTCTBYIOIIHEC NJIMHBI

6.6

Biagets noHATHMSMM CHHYCAa, KOCHMHYCAa M TaHIE€HCAa OCTPOrO yrja
IPSIMOYI'OJIBHOIO TPEYroJIbHUKA. [l0JIb30BaThCA 3THUMHM NOHATHIMH

I PECIICHUSA MMPAKTUYCCKUX 3a1a4

6.7

Boruncnsate (pa3nuyHbIMU crioco0aMu) IUIOLIAAb TPEYroJdbHUKA U
IO MHOTOYTOJBHBIX Guryp (moJyib3ysich, TJe HE00X0AUMO,
KaJbKyJIATOpoM). [IpUMeHsTh MOIydYeHHbIE YMEHHS B IPAKTHUECKUX

3agadax

6.8

BitageTs MOHATHAMM BOMCAHHOTO M HEHTPAIBHOTO yIia, UCIOJIb30BaTh
TEOPEMBI O BIIMCAHHBIX YIJIaX, yrilax MeXay XOopAaMu (CEeKyLIUMHU) U
yrie MeXIy KacaTeJIbHOW M XOpJOM NpPH PEHIEHUH T'€OMETPUYECKUX

3a7a4

6.9

BJ'Ia,Z[eTB IIOHATUEM OIIMCAaHHOI'O IICTBIpéX}’l"OJ'IBHI/IKa, IIPpUMCHATH

CBOMCTBA OMUCAHHOTO YETHIPEXYrOJbHUKA [IPH PEIICHUH 3a]a4

6.10

[IpuMeHsTh MONMy4YeHHBIC 3HAHUS HA TPAKTHKE — CTPOUTH
MaTeMaTHYEeCKUE MOJEIH IS 33/lad PeabHOW JKM3HU M TPOBOJUTH
COOTBETCTBYIOIIIME BBIYMCICHUSA C TPUMEHEHHEM TIOJ00MS |

TPUTOHOMETPHH (IOJIB3YSICh, TJI€ HEOOXOAUMO, KAIbKYIISITOPOM)

9 KUIIACC

Kon
NpoBEPsSIEMOro
pe3yJibTara

IIpoBepsiemble NpeAMeTHBbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
o0pa3oBaTeJbHOM NPOrPaMMbl OCHOBHOI'0 001ero 00pa3oBaHus

6

I'eomerpus

6.1

3HaTh TPUTOHOMETpPUYECKHE (DYHKLHMU OCTPBIX YIJIOB, HAXOJUTh C MX
IIOMOUIBIO PA3JIMYHBIE DJIEMEHTHI MPSMOYTOJIBHOIO TpPEYrOJbHHUKA
(«pemieHre  MPSIMOYTOJBHBIX  TPEYroJbHUKOB»). Haxomute (¢

IMOMOIIBIO KaJ'ILKyJ'IfITOpa) JAJIMHBI U YTJIbL JJI4 HETAOIMYHBIX 3HAUYECHHUH

6.2

ITonp30oBaThCs q)OpMyJ'IaMI/I MMPpUBCACHUA )51 OCHOBHBIM

TPUTOHOMCTPUYCCKHUM TOXKACCTBOM JUIA HAXOXIACHUA COOTHOIIICHUMN
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MCKAY TPUTOHOMETPHUICCKUMU BCIIMUYMHAMU

6.3

Hcnonp3oBare TEOpPEMBI CHHYCOB M KOCHUHYCOB [UIsl HAaXOXKICHHS
Pa3IUYHBIX AJIEMEHTOB TPEYIOJbHUKA («PELIEHUE TPEYrOJbHUKOBY),

IMPUMCHATH UX IIPU PCIICHUHN I'COMCTPHUICCKUX 3a/1a4

6.4

Bnagers noHsTHsMH 1peoOpazoBaHus MOAO0OHUS, COOTBETCTBEHHBIX
AJIEMEHTOB TMOA0OHBIX (Guryp. Ilob30BaThCs CBOWCTBAMHU IOI0OMS
POU3BOJBHBIX (UTYP, YMETh BBIYUCIATH JJIUHBI U HAXOIUTh YTIIBI Y
nono0OHbIX ¢uryp. IIpuMeHsTh CBOWCTBA MOJOOMS B MPAKTHYECKUX
3aja4ax. YMeTb NPUBOJUTH MPUMEPHl MOJOOHBIX (GUIYyp B

OKpYKaIoIlleM MUpe

6.5

ITonp30BaThCs TCOpEMaMu O TIMPOU3BCIACHUN OTPE3KOB XOpHA, O

MIPOU3BEICHUH OTPE3KOB CEKYIIUX, O KBaJpaTe KacaTeIbHON

6.6

ITonp30oBaThCcsi BEKTOpaMH, T[OHUMAaTh WX TEOMETPUYECKHUH U
(bMBUYECKUN CMBICI, TIPUMEHATh MX B PEIICHUH TE€OMETPUUECKHX H
¢dbuzuveckux 3amad. [I[puMeHsITh CKalIpHOE MPOUW3BEICHHUE BEKTOPOB

JUTSI HAXOXKICHUS JUTUH U YTII0B

6.7

Ilonp30BaThCs MCTOAOM KOOpJAWHAT Ha IINIOCKOCTH, IMIPUMCHATH €TI0 B

PEIICHHUHU TCOMETPHUICCKUX U MMPAKTUYCCKUX 3aaa4

6.8

Bnagerp NOHATHSIMM — TPAaBUJIBHOTO  MHOTOYTOJbHUKA,  JUTMHBI
OKPY)KHOCTH, UIMHBI AYTM OKPY)KHOCTH W paJHaHHON Mephl yria,
yMeTb BBIYMCIATH IUIOHIaAb Kpyra W ero uacred. Ilpumensars

IMOJIYYCHHBIC YMCHUS B IIPAKTHYCCKUX 3ajladyax

6.9

Haxonutb ocu wiy LeHTpbl CUMMETPHUH (QUTYp, IPUMEHSTh JIBHKEHUS

IIIIOCKOCTHU B HpOCTCfII.HHX clrydasax

6.10

[IpuMeHsAT, NONyYEeHHBIE 3HAHUS Ha MPaKTHUKE — CTPOUTH
MaTeMaTH4eCKue MOJENU JUIi 3a/ad pealbHOW KU3HU M MPOBOIAUTH
COOTBETCTBYIOLIIME BBIUUCICHHS C NPUMEHEHHEM NOoJ00us U
TPUTOHOMETPUYECKUX (YHKUMH (MONB3ysich, TIA€ HEo0X0auMo,

KaJIbKYJISATOPOM)
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IPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

7 KIIACC
Kox IIpoBepsieMblii 3JIEeMEHT COePKAHUS
6 I'eomerpus
HavanpHble nonsitust reometpun. Touka, npsimasi, OTpe3oK, Jyd. Yroi. Bussl
6.1 yriioB. BepTukaibHble W CMexHbIE YIubl. buccektpuca yria. Jlomanas,
MHOTOYT0JIbHUK. [lapanienbHoCTh U NepreHUKYASIPHOCTD MPSIMBIX
6.9 Cummetrpuunble  (urypel. OCHOBHBIE CBOWCTBa OCEBOW CHUMMETPHUH.
' [IpuMepsl CUMMETPHH B OKPYKAIOIIIEM MUPE
6.3 OCHOBHBIE TIOCTPOEHHS C TMOMOIIBKD LHMPKYIS W JIMHEWKU. TpeyroiabHUK.
' BricoTa, meanana, OuccekTpurca, UX CBOMCTBA
6.4 PaBHOOepeHHBIE W pAaBHOCTOPOHHUM  TpeyroibHUKU. HepaBeHCTBO
' TpeYrojJbHUKa
65 CBoiicTBA W TPU3HAKK PABHOOCAPEHHOTO TpeyroyibHUKA. [Ipu3Haku
' PaBEHCTBA TPEYTOJIbHUKOB
66 CBolicTBa U MPU3HAKU MapajuiebHBIX OpsiMbIX. CyMMa yriloB TPEYrojabHHUKA.
' Bremnue yriel TpeyrojbHUKa
[IpsimoyronpHblii  TpeyroiabHUK. (CBOWCTBO MeEIUMAaHbl MPSMOYTOJBHOIO
6.7 TPEYroJbHUKA, MPOBEIEHHONW K runorteHy3e. llpu3zHaku paBeHcTBa
' IPSIMOYIOJIBHBIX TPEYrOJbHUKOB. 1IpSIMOYTOJIbHBIN TPEYroiabHUK C YIJIOM B
30°
HepaBenctBa B reomMeTpuu: HEpPaBEHCTBO TPEYrOJIbHUKA, HEPABEHCTBO O
6.8 JUIMHE JIOMaHo#, TeopemMa o OosblieM yrie u Oousblieil CcTOpoHE
TpeyroyibHUKa. [lepneHauKkysp u HaKJIIOHHas
6. l'eomeTpuueckoe Mecto TOuYeK. buccekTpuca yria ©  CepeMHHBIN
' NEePHEHANKYIISAP K OTPE3KY KaK TEOMETPUUECKHE MECTA TOUYEK
OKpy)XXHOCTb U Kpyr, XopJa M JuaMeTp, HuX cBoiictBa. B3aumHoe
6.10 pacmoyioKeHUue OKpYy:KHOCTH U mpsmoid. KacarenpbHas u  cekymas K
OKPY>KHOCTH
6.11 OKpyXHOCTb, BIHMCAHHas B yroj. BrnucaHHas M ONucaHHas OKPYKHOCTHU

TPEYTrOJIbHUKA
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8 KUIIACC

Kon IIpoBepsiemMblii 3J1eMEHT COJePKAHUSA

6 I'eomerpus

6.1 UYerplpéxyrosbHuku. [lapamenorpamm, ero npu3Haku 1 CBOMCTBA

6.2 [IpssmoyronbpHUK, poMO, KBajipaT, UX IPU3HAKU U CBOMCTBA

6.3 Tpaneuwus, paBHOOOKast Tpamnenws, e€ CBocTBa U MpU3Haku. [IpsMoyroapHast
' Tpaneuus

6.4 Meron yaBoenuss Menuansl. LlenTpansHas cummerpus. Teopema Paneca u
' TE€OopeMa O MPOMOPLUOHAIBHBIX OTPE3KAX

6.5 CpenHue TMHUM TPEYroJbHUKA U Tpanenuu. LlenTp macc TpeyroiabHuKa

6.6 [Togo6ue TpeyronbHUKOB, KOodpduiueHt mnonodus. Ilpusnakum nomgoOus
' TpeyrojabHUKOB. [IpruMenenne nogo0us npu peneHnH NpakTUIeCKUX 3a1au

6.7 @opmynbl Ui IUIOIIAM TPEYroJibHUKA, TMapajenorpamMMa, pomba u
' Tpaneuuu

6.8 CpoiicTBa turomaae reomerpuueckux ¢uryp. OTHOIICHHWE IUIOMIAeH
' MoJ0OHBIX puryp

6.9 Brruncienue miomanaei TpeyroJbHUKOB U MHOTOYTOJIbHUKOB Ha KJIETYATOU
' Oymare

6.10 Teopema Iludaropa. Ilpumenenue teopemsl Iludaropa mnpu pemeHun
' IIPaKTUYECKUX 3a7a4

CuHyC, KOCHHYC, TaHT€HC OCTPOIO yIJIa NPSMOYIOJIBHOTO TPEYrOJIbHMKA.
6.11 OCHOBHOE  TPUIOHOMETPHUYECKOE  TOXKAECTBO.  TpHUrOHOMETpHUYECKHE
¢bynkuuu yrios B 30°, 45° u 60°

6.12 BrnycanHblE M LEHTpalbHbBIE YIVIBI, YroJl MEXAy KacaTeJIbHOM U XOpAOM.
' VYTibl MEXIY XOpIaMU U CEKYLIUMU

6.13 Brrcannblie v onMCaHHbIE YETHIPEXYTONbHUKI

6.14 B3aumHoe pacnonoxeHue IByX OKpyKHocTed. Kacanume OKpyXHOCTEH.

OOu1me kacaTenbHbIE K ABYM OKPY)KHOCTSIM
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9 KUIIACC

Kog IIpoBepsieMblii 3JIeMeHT coepKAHUSA
6 I'eomerpust
6.1 Cunyc, kocunyc, Tanrenc yrioB ot 0 1o 180°. OcHOBHOE TPUTOHOMETPUUECKOE
' TOXKAECTBO. POPMYIIBI TPUBEICHHS
Pemrenne TpeyronpHHKOB. Teopema KOCHHYCOB M T€OpeMa CHHYCOB. PemieHue
6.2 MPAaKTUYECKUX 3a7ad C HCIOJIb30BAHHEM TEOPEMBbl KOCHHYCOB M TEOPEMBI
CHHYCOB
6.3 [IpeobpazoBanme mopoowus. [To00Me COOTBETCTBEHHBIX 3JICMEHTOB
6.4 Teopema o MPOM3BENCHUN OTPE3KOB XOP/, TEOPEMBI O TIPOU3BEICHUHN OTPE3KOB
' CEeKYIINX, TeOpeMa O KBaJIpaTe KacaTeIbHON
Bextop,  nmmmHa  (MOAyNnb) — BEKTOpa,  COHANpPAaBJI€HHbIE  BEKTOPBHI,
65 MPOTHBOIIOJIOKHO ~ HATPABJICHHBIE BEKTOPHI, KOJUIMHEAPHOCTh BEKTOPOB,
' PaBEHCTBO BEKTOPOB, OTEpAIK HAJl BEKTOpamMu. Pa3inoxkeHne BeKTopa 1o JByM
HEKOJITHHEAPHBIM BEKTOpaM
6.5 Koopnunats! Bekropa. CkaisipHOE MpPOU3BENECHUE BEKTOPOB, NMPUMEHEHUE IS
' HaX0XJACHUS JUIUH U YTIIOB
JlekapTOBBI KOOPJMHATHI HA IUIOCKOCTU. YpPaBHEHUA MPAMOU U OKPYKHOCTH B
6.7 KOOpJIMHATaX, MepeceueHne OKPYKHOCTEH U MpsMbIX. MeToa KOOpIUHAT U €ro
MIPUMEHEHHE
6.8 [IpaBuIIbHBIE MHOTOYTOJIBHUKH
6.9 JlnvHa okpyxHOCcTHU. ['pajiycHas u paguaHHasi Mepa yriia, BBIYUCICHHUE UTHH YT
' OKpPY>KHOCTEH
6.10 [Tnomans kpyra, cekTopa, cerMeHTa
6.11 JIBuKEeHHUST TUIOCKOCTH W BHYTPEHHUE CHUMMETpUM ¢uryp (3meMeHTapHbIe
' npencrasienus). [lapamnensusiii nepenoc. [loBopot
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MPOBEPSIEMBIE HA OI'D I1IO MATEMATHUKE TPEBOBAHUS K
PE3YJIBbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOT'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUSI

Kon
NpoBepPsieMOro
TpeOOBaHUs

IIpoBepsiemble TpeOOBaHUS K MPEAMETHBIM pe3yJbTaTaM
OCBOEHHsI OCHOBHOIi 00pa30oBaTe/IbHOI MPOrpaMMbl 0CHOBHOTO
o0miero oopazopanus Ha ocHoBe PI'OC

YMeHne onepupoBaTh INOHATHUSAMH: MHOXECTBO, IIOJIMHOXECTBO,
Oonepaluy HaJ MHOXECTBAMM; YMEHHUE OIepUpOBaTh IOHATUAMM:
rpad, cBsi3HBIA Tpad, AepeBo, LMK, NPUMEHATh WX IMPU PELIEHUH
3aJa4; yMEHHE HCII0JIb30BaTh ITpaUuecKoe MpeACTaBICHUE MHOKECTB
JUISl OTIMCAHUsl PEAVIBHBIX IIPOLIECCOB U SBJICHUM, NPU PELIEHUU 3a]1a4

U3 JIpYTUX y4eOHBIX IPEIMETOB

YMeHHne onepupoBaTh MOHATUSAMM: ONPEAEICHUE, aKCUOMa, TEOPEMA,
JI0Ka3aTelIbCTBO; YMEHUE pACIO3HaBaTh HWCTHUHHBIE W  JIOXKHBIE
BBICKAa3bIBaHUSA, INPHUBOJUTH NPHUMEPHl W KOHTPIPUMEPHL, CTPOUTH

BBICKA3bIBaAHUA U OTPUIIAHHA BBICKA3bIBaHUHU

YMeHue onepupoBaTh MOHATUAMU: HATYpaJbHOE YHUCIO, MPOCTOE U
COCTaBHOE YHCJIO, JEIMMOCTh HATypaJbHBIX YHCEN, MPU3HAKU
JEIMMOCTH, 1I€JI0€ YHUCIIO0, MOIYlb 4YHcia, OOBIKHOBEHHas Ipo0b U
JecsiTuYHasi poOb, CTaHAAPTHBINA BUJ YHCIA, PAllMOHAIBHOE YHCIIO,
UPPALMOHATIBHOE 4YHUCJIO, apu(METHYEeCKUid KBaJpaTHbIH KOPEHb;
YMEHHE BBINOJHATH JICHCTBUS C  YWCIaMH, CpaBHUBaTh U
yIOPSAOYMBATh 4YMCA, TMPEJCTABIATh 4YHCJIA Ha KOOPAMHATHOMN
OpsIMOM, OKPYIJISITh YHCIA; YMEHHUE [eNaTh HNPUKUAKY U OLEHKY

pe3yibTaTra BBIUMCIICHUM

YMeHue omnepupoBaTh MOHATHSIMH: CTENEHb C LENBIM IOKa3aTelieM,
apudmeTnyecKuil KBaJpaTHBIA KOPEHb, MHOTOUICH, alredpandeckas
IpoOb, TOXKIECTBO; 3HAKOMCTBO C KOPHEM HAaTypaJbHOW CTENEHH
Oosbllle €IUHUIBI;, YMEHHE BBINOJHATH pPAcyETel 1O (opMmynam,
npeoOpa3oBaHusl IENbIX, JPOOHO-PALMOHAIBHBIX BBIPAKEHUH H
BBIPQKEHUI ¢ KOPHAMM, pa3jIoXKeHHEe MHOTOYJIEHAa Ha MHOXHTEIH, B
TOM YHCJIE€ C UCIOJb30BaHUEM (OPMYNl Pa3HOCTH KBAJApaToB H

KBaJpaTa CyYMMBbI U pa3HOCTU

YmMmenue ONCpUPOBATH NOHATUAMU: YHUCIIOBOC PABCHCTBO, YPABHCHUC C
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OJHOW IIEPEMEHHOM, YHUCIOBOE HEPAaBEHCTBO, HEPAaBEHCTBO C
IIEPEMEHHOM; YMEHUE pellaTh JUMHEHHbIE UM KBAaJpaTHbIC ypaBHEHMS,
IPOOHO-PAIMOHANBHEIC YPABHEHHSI C OJHOW IMEPEMEHHON, CHCTEMBI
JBYX JUHEHHBIX YPAaBHECHMI, JIMHEHHBIC HEPABEHCTBA U UX CHUCTEMBI,
KBaJpaTHbIE ¥ JPOOHO-pallOHAIGHBICE HEPAaBEHCTBA C  OJHOMU
IIEPEMEHHOM, B TOM YMCJIE IIPU PELICHUN 3a]a4 U3 JPYTUX IPEIMETOB
U TPAKTUYECKUX 3a/]ad; YMEHHME HCIIOJIb30BaTh KOOPAMHATHYIO
OpSIMYI0O M KOOPJMHATHYIO IIJIOCKOCTb JJIsl M300pakKeHMsI peleHuil

YPaBHEHUH, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh MOHATUAMU: QYHKIHNA, TpaduK QYHKINU, HYIH
byHKIMH, MPOMEXYTKU 3HAKOTIOCTOSIHCTBA, MIPOMEXKYTKH
BO3pacTaHMsl, YyObIBaHHUS, HauOoJblllee W HaUMEHbIlee 3HAYCHUS
GbyHKIMH; yMEHHE OTIepUpOBaThH HNOHATUSMU: npsimast
MPOMOPIIMOHANBHOCTD, JMHEHHAsT (YHKUUS, KBaJpaTHUuHas (QYHKUUS,
oOpaTHasi TPONOPLUOHANBHOCTh, Mapabona, rumnepbosia; yMeHHe
cTpouTh rpaduku GYHKINNA, HCTIOIB30BaTh TPA(QUKH I OTIPECIICHHS
CBOMCTB IPOLIECCOB M 3aBUCUMOCTEH, JJI PELICHUs 3a/ad U3 JAPYTHX
Y4EOHBIX MPEIMETOB W PpEIbHOW JKHU3HM; YMEHHME BBIPaXKaTh

(dhopMynaMu 3aBUCUMOCTH MEX]Ty BETUUUHAMU

Ymenue OIIepUpPOBATH MOHSTUAMH: MOCIIEI0BATENbHOCTD,
apudmernyeckass U TeoMeTpuyeckass  MPOrpPecCUu;  yMEHHE
UCIIOJIb30BaTh CBOWCTBA MOCJENIOBATEILHOCTEH, (POPMYJIbl CyMMBI U
oOl1ero wjieHa ImpH pelIeHUd 3a/ady, B TOM YHCIE 3a1ad U3 APYTUX

y4eOHBIX MPEAMETOB U PEATLHOM KU3ZHU

VYmenune pfliaTth 3aaa4d pasHbIX THUIIOB (B TOM YHUCJIC Ha ITPOLICHTHI,
JOJIM M 4YaCTH, ABHKXCHHC, pa60Ty, HOCHY TOBAapOB U CTOUMOCTb
ITOKYIIOK U YCJIYT, HAJIOTH, 3aa4U U3 obnactu YIIPpABJICHUS JINYHBIMU U
CEMEHHBIMH (bHHchaMH); YMEHUC COCTaBJIIATH BBIPAXKCHH,
YpaBHCHHA, HCEPABCHCTBA W CHUCTEMbI II0 YCIIOBHIO  3a/a4H,
HCCICA0BATh IMOJYUCHHOC PCIICHHUC U OLICHUBATH HpaB,[[OHOI[O6HOCTB

IMOJIYYCHHBIX PE3YJIbTATOB

YMeHue onepupoBaTh HNOHATHAMM: GUTypa, TOUYKa, OTPE30K, MpsMasd,
Jyd, JIOMaHasi, yroj, MHOTOYrOJIbHUK, TPEYTOJIbHUK, PaBHOOEIPEHHBIH
U PaBHOCTOPOHHUM TPEYroJbHUKH, MPSMOYTOJBHBIA TPEYTrOJNbHUK,

MEIHaHa, 6I/ICCCKTpI/ICEl MU BBICOTA TPCYTrOJIbHHUKA, ‘-ICTBIpéX}/TOJ'ILHI/IK,
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napajiesorpaMMm, poMO, TPSAMOYTOJIbHUK, KBajpaT, Tpameuus;
OKPY>KHOCTb, KpYI, KacaTelbHasl; 3HAaKOMCTBO C IIPOCTPAHCTBEHHBIMU
¢burypamu; yMeHue pemarb 3aauyd, B TOM YHCJIE W3 MOBCETHEBHOMN
KU3HH, Ha HAXOXKJIEHUE T€OMETPUYECKHX BEIMYUH C IPUMEHEHUEM

U3YYEHHBIX CBOMCTB UIyp U (aKkTOB

10

YMeHue omnepupoBaTh TOHSATHUSMH: PaBEHCTBO (UTYpP, PaBEHCTBO
TPEYroJIbHUKOB; IMApaUICIbHOCTh W TMEPHEHAUKYJISAPHOCTh MPSMBIX,
YroJd MEXIYy TMPSAMBIMHU, TEPICHIUKYISAP, HAKJIOHHAs, MPOCKIHs,
nongooue ¢uryp, mogoOHbIE TPEYTrOJIbHUKHA, CHMMETPUSI OTHOCUTEIIHHO
TOYKHA U TPSIMON; YMEHHE pPaclo3HaBaTh PaBEHCTBO, CUMMETPHIO U
nonobue ¢Guryp, napaieTbHOCTh U MEPIEHIUKYIISIPHOCTh MPSIMBIX B

OKpYKaloIlleM MUpe

11

YMeHue omnepupoBaTh MNOHATUAMM: JJIMHA, PACCTOSHUE, YIoJ
(BenMuMHA yrjla, CUHYC W KOCHUHYC yIJIa TPEYroJibHUKA), IJIOLIAMb;
YMEHHE OLIEHUBATh Pa3MEpPbI MPEIMETOB U OOBEKTOB B OKPYXKAIOIIEM
MHUpE; YMEHHE TMpPUMEHATh (OpMyJbl MEpUMETpa U  IUIOIIAIN
MHOTOYT'OJIbHUKOB, JIJIMHBI OKPY)KHOCTH M IUIOIIAIH Kpyra, oObema
MPSIMOYTOJIBHOTO TNapaJljIeeNuNed; YMEHHE NPUMEHSITh NPU3HAKU
PaBEHCTBA TPEYTrOJIbHUKOB, TEOPEMY O CYMME YIJIOB TPEYroJIbHUKA,
teopeMy Iludaropa, TPUrOHOMETPUYECKHE COOTHOIICHMS  JIJIs

BBIYMCIICHHS JIJTUH, PACCTOSIHUM, TUTOIIAIeH

12

YMenne wu3o0paxkarh IUIOCKME GUTYPBl W HX KOMOHMHAIWH,
NPOCTPAaHCTBEHHBbIE (UTYPBI OT PYKH, C TOMOIIBI YEPTEKHBIX
WHCTPYMEHTOB M JJIGKTPOHHBIX CPEICTB IO TEKCTOBOMY KU

CUMBOJIbHOMY OITMCAHHIO

13

YMeHue OIICpHUPOBATDH IIOHATHSAMM IpAMOYT'OJIbHAA CHUCTCMaA
KOOpAHUHAT; KOOPpAMWHATBI TOYKH, BCKTOD, CymMMa BCKTOPOB,
IMPOU3BCACHUEC BCKTOPA HA YHUCJIO, CKAJIAPHOC IIPOU3BCACHUC BCKTOPOB,
YMCHHEC HCIIOJIB30BATb BCKTOPbI M KOOPAWHATHI AJId MPCACTABJICHUA
JAaHHBIX W PpPCHICHUA 3aJda4, B TOM YHCIIC U3 OPYIrux y‘le6HHX

MpeaMETOB U peaHLHOﬁ KHU3HHU

14

YMmenue ONCpHUpOBaTh TTOHATUAMU: CTOJIOMKOBBIE U KPYI'OBLIC
AuarpamMmel, Ta6J'II/II_H>I, cpeaHee apI/I(l)MCTI/I‘leCKOG, MEuaHa,
HauOOJIbllIee ¥ HaUMEHbIIICE 3HAYCHUs, pa3dMax YHUCJIOBOIO Ha6opa;

YMCHHC H3BJICKATh, HHTCPIIPETUPOBATDH )51 Hp606pa3OBBIBaTL
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nH(pOpMAIIMIO, TPEJACTABICHHYI0 B Ta0MUIlaX W Ha JUarpaMmax,
OTPAKAIOILYI0 CBOMCTBA M XapaKTEPUCTUKU PEAJIbHBIX IPOLECCOB U
SIBIICHUH; yMEHHME paclo3HaBaTh HW3MEHYMBBIE BEJIMYMHBI B

OKpYXKaloIlleM MUpe

15

YMeHue onepupoBaTh MOHATUSAMU: CIydalHBIA ONBIT (CIy4alHbBIN
9KCIEPUMEHT), JJIEMEHTAapHOE COObITHE (RJIEMEHTApHbI HCXO0J)
CIIy9alflHOTO OTBITA, CIIy4allHOE COOBITHE, BEPOSITHOCTh COOBITHS;
YMEHHME HaXOAUTh BEPOATHOCTH CIIy4alHBIX COOBITUH B ONBITaX C
PaBHOBO3MOKHBIMHM 3JIEMEHTApPHBIMU COOBITUSIMH; YMEHHME pEellaTh
3a/la4yd METOJOM OpraHM30BAHHOTO Iepedopa M € HCHOJb30BaHUEM
MpaBUJIa YMHOXKEHHS; YMEHHUE OLIEHMBATh BEPOSITHOCTH pPEATbHBIX
COOBITHI M SIBJICHHH, MOHUMATh POJIb MPAKTUYECKU TOCTOBEPHBIX M
MaJOBEpPOSITHBIX COOBITHM B OKpYXKalolleM MHpPe U B IKHU3HHU;
3HAKOMCTBO C TIOHSITUEM HE3aBUCHUMBIX COOBITHII; 3HAKOMCTBO C

3aKOHOM OOJIBIIINX YHCEI U €TO POJIBIO B MAaCCOBBIX ABJICHHUAX

16

YMeHune BBIOMpaTh TOAXOMANIANA W3YYCHHBIM METOJ ISl PEIICHHS
3a7a4¥, MPUBOJAUTH MPUMEPHl MATEMaTHYECKHX 3aKOHOMEPHOCTEH B
MPUPOJE U KU3HH, PACIIO3HABATH MPOSBJICHUE 3aKOHOB MAaTE€MaTUKHU B
HUCKYCCTBE, ONHUCHIBaTh OTHEIbHBIC BBIJAIONIMECS  PE3YJIbTATHI,
MOJIYYCHHBIE B XOJI€ PAa3BUTHSl MATEMAaTUKW KaK HAyKH, MPUBOJIUTH
MIPUMEPbl MATEMaTUYECKUX OTKPBITUNA U UX aBTOPOB B OTEYECTBEHHOM

U BCEMUPHOU HCTOpUU
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HEPEYEHD 2JIEMEHTOB COAEPKXAHUSA, IPOBEPAEMBIX HA OI'D

IO MATEMATHKE
Kon ITpoBepsieMblii 3JIEMEHT COAEePKAHUS

1 Yucna v BEIYUCICHUS

1.1 Harypanbeublie u nensie uyncna. [Ipu3Haky JenMMOoCTH HEIbIX YUCE

1o OOBIKHOBEHHBIE U JECATUYHBIC JPOOH, MPOIIECHTHI, OECKOHEUYHBIEC TIEPUOTUIECCKUE
. npobu

1.3 PannonanpHblie yncna. ApudmMerndyeckue onepanyy ¢ palMoHaJIbHBIMU YUCIaMU

14 JelictButenbHble 4HuCia. Apu(METHUYECKHE OTepalud C JeHCTBUTEIHHBIMU
' YUCIIaMH

Le [IpubmmkEéHABIE BBIYMCICHUS, TpaBUiIa OKPYIJICHUS, TPUKUIKA € OIEHKA
. pe3yJbTaTa BIYUCIECHUN
2 AnreOpandecKuie BRIPaXKeHHS

2.1 bykBeHHBIC BhIpaKEHUS (BBIPAKECHHS C TIEPEMEHHBIMH )

29 Crenenp c¢ uenbiM nokazatesneM. CTeneHb € palMOHAIbHBIM IOKa3aTesIeM.
' CBoiicTBa cTENEHU

2.3 MHorousneHbl

2.4 AnrebOpaunveckas 1po0b

”E ApubMeTHnuecKnii KOpeHb HaATypaJIbHOM cTeneHu. [leficTBus ¢ apudMeTHIecKuMu
' KOPHSIMHU HAaTypalbHOW CTENEHU
3 VYpaBHEHHUS 1 HEPAaBEHCTBA

31 Hensle u apoOHO-panmoHanbHble ypaBHEHUs. CHCTEMbl W COBOKYIHOCTH
. ypaBHEHUH

39 Hensle u apoOHO-panMoHalbHBIE HepaBeHCTBA. CHUCTEMBI U COBOKYITHOCTH
. HEPaBEHCTB

3.3 Pemrenne TekcTOBBIX 3a1a4

4 Hucnosle MOCNEI0BATETbHOCTH

4.1 [TocnenoBarensHOCTH, CIOCOOBI 33JaHUS MTOCIIEIOBATEILHOCTEN

40 Apudmernueckas U reoMeTpuueckas mporpeccud. @Dopmyna  CIOKHBIX
. MPOIIEHTOB
5 OyHKIMH
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Oynkiys, cnocoOs! 3aaanus Gpynkuuu. I'paduk Gynkmuu. O6nacTs onpeaeneHus

u  MHOXecTBO 3HaueHWd  Qynkumu. Hymm  pynxkumu.  [Ipomexyrku

5.1. 3HAKOMOCTOSIHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (YHKIMH. MaKCUMyMBbl |
MUHUMYMBl QyHKIuH. HawnOonbiiee W HauMeHbllee 3HaueHHE (QYHKIUU Ha
MIPOMEKYTKE

6 KoopaunaTs! Ha IpsAMOM U INIOCKOCTH

6.1 KoopnunaTthnas npsmas

6.2 JlexapToBbI KOOPAUHATHI HA TJIOCKOCTH

7 I'eomerpus

7.1 I'eomerpuueckue ¢urypsl 1 UX cBoiicTBa

7.2 TpeyronbHuk

7.3 MHOTOYyroJasHUKU

1.4 OKpyXHOCTb U KpYyT

7.5 N3mepenune reoMeTpuyeckiX BEIUUNH

7.6 BekTops! Ha I0CKOCTH

8 BeposTHOCTB U cTaTUCTHKA

8.1 OmnucarenbHas CTaTUCTHUKA

8.2 BepostHocTh

8.3 Kombunatopuka

8.4 MHoxecTBa

8.5 I'padmr
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INPOI'PAMMA YYEBHOI'O KYPCA
«BEPOATHOCTDb U CTATUCTHUKA» B 7-9 KIIACCAX

HOACHUTEJIBHASA 3AIIMCKA

B coBpeMeHHOM LHM(PPOBOM MHpE BEPOSTHOCTh U CTATUCTUKA MPUOOPETAIOT
BCE OOJBIIYIO 3HAYUMOCTD, KaK C TOYKU 3PEHUS MPAKTUUYECKUX MPUTIOKEHUM, TaK U
UX poJau B OOpa3oBaHUHM, HEOOXOAMMOM KaXKJIOMYy 4YelloBeKy. Bospacrtaer umcio
npodeccuii, Tpu OBJIAJIEHUH KOTOPBIMU TpedyeTcs xopoliuas 6a3oBasi MOArOTOBKA B
00J1aCTH BEPOSITHOCTU M CTATUCTHUKH, Takasl MOJATOTOBKA Ba)KHA JUIsl MPOJOJKEHUS
o0pa3oBaHus U JUIsl YCIIEUTHOM MPO(PEeCcCuOHAIbHON Kapbephl.

Kaxpiii uenoBek MOCTOSIHHO MPUHUMAET PEIICHUSI HA OCHOBE MMEIOIINXCS Y
HEro JaHHBIX. A is1 000CHOBAaHHOTO MPUHSITHUS PEIICHUS B YCJIOBUSX HEIOCTAaTKa
WM U30bITKa UH(POPMAIIMA HEOOXOJIUMO B TOM YHCIIE XOPOIIO CPOPMHUPOBAHHOE
BEPOSITHOCTHOE M CTATUCTUYECKOE MBIIIJICHHUE.

NmenHo mo3ToMy OCTpO BCTajga HEOOXOAUMOCTh CHOPMHpPOBATH Y
oOydaromuxcs GyHKIUOHAIBHYIO IPAMOTHOCTh, BKIIIOUAIOIIYIO B ce0s B KauecTBE
HEOTHEMJIEMOM  COCTaBISAIONIE  yYMEHHE  BOCIPUHUMATh U KPUTHYECKU
aHANIM3UPOBATh MHPOPMAIIHIO, MIPEJACTABICHHYIO B Pa3IM4HbIX (hopMax, MOHUMATh
BEPOATHOCTHBIM XapakTep MHOTMX peaJbHBIX TPOIECCOB M 3aBUCUMOCTEH,
IPOU3BOJIUTh MPOCTEUIINE BEPOSITHOCTHBIE PACUETHI.

3HaKOMCTBO B Y4eOHOM Kypce ¢ OCHOBHBIMU NPHUHIUIIAMH cOOpa, aHamn3a u
NPEJCTABIICHUs] JTaHHBIX M3 Pa3IMYHBIX cep KU3HM O0IIecTBa W TOCYIapcTBa
npuoOmaer oO0ydJaronuxcss K OOIIeCTBEHHBIM HHTepecaMm. M3yueHue OCHOB
KOMOWHATOPUKH pPa3BUBACT HABBIKM OpraHU3aldy Iepedopa W Mmojacuéra 4vmcia
BapUAHTOB, B TOM YHCJIC B MPHUKJIATHBIX 33/1adyaX. 3HAKOMCTBO C OCHOBAMHU TCOPHHU
rpadoB co3maéT MaTeMaTHICCKU (pyHIaMEeHT I OPMUPOBAHUS KOMIIETEHIIUHA B
obnactu mHpopMaTHKU W TUGPOBBIX TeXHOJNOTHHA. [lpu M3ydeHHH CTATUCTHKU H
BEPOSATHOCTH OOOTAMIAIOTCS TPEACTaBICHUS OOYyYarONMXcs O COBPEMEHHOU
KapTUHE MHUpPAa U METOJaX €ro HCCIeIOoBaHUs, (OpMUPYETCS MOHUMAHUE POJH
CTAaTHCTHKU KaK MCTOYHHKA COIMAJIbHO 3HAUYMMON MH(MOPMAIINN U 3aKJIaJIbIBAIOTCS
OCHOBBI BEPOSITHOCTHOTO MBIIILJICHUS.

B cooTBeTCcTBUM C JaHHBIMU HEISIMH B CTPYKTYpE MPOTrpaMMbl y4eOHOTO Kypca
«BeposATHOCT, W CTAaTUCTUKA» OCHOBHOTO OOIIEro 0Opa30BaHMs BBIIEICHBI
CIEIYIOIIME COJIepKaTeIbHO-MeToandYeckue nuHuu: «lIpeacraBieHue JaHHBIX U
omucarelibHasg CTAaTUCTHUKa», «BeposTHOCTH», «DJIEMEHThl KOMOWHATOPUKHNY,
«BBenenue B Teoputo rpadoBy.

Conepxanue nuHuu «llpencraBieHue AaHHBIX U OMUCATENbHAS] CTATUCTUKA
CIIY’KUT OCHOBOM JJ1s1 (GOPMUPOBAHUS HABBIKOB Pa0OTHI ¢ MH(OpMaLIMEl: OT YTEHUS
W UHTEpHpeTauuu UHPOpMaluu, NpeACTaBICHHON B Ta0iuIax, Ha JUarpaMmax u
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rpadukax, n0 cOopa, NPEICTaBICHUS W aHaIM3a JAHHBIX C HCIOJIb30BAHHEM
CTaTUCTUYECKHX XapaKTePUCTHK CPEAHMX W paccenBaHus. Paboras ¢ JaHHBIMH,
oOyJaronifecs: ydarcsi CUMTBIBATb W WHTEPIPETUPOBATH JaHHBIC, BBIIBUTATD,
apryMEHTUPOBAaTh W KPUTHKOBATHh MPOCTEHIINE THUMOTE3bl, Pa3MBIIIIATh Hal
(dakTopamMu, BBI3BIBAIOIIMMU W3MEHYHBOCTb, W OLIEHWBAaTh HX BIUSHUE Ha
paccMaTpuBaeMble BETHUUHBI U IPOIECCHI.

NHTYUTUBHOE NPEACTABICHUE O CIYYaWHOM HW3MEHYMBOCTH, HCCIIEAOBAHUE
3aKOHOMEPHOCTEH M TEHACHLUMM CTAaHOBUTCS MOTUBHUPYIOUIEH OCHOBOM A
U3YUYCHUSI TEOPUU BEPOATHOCTEU. boiblioe 3HaueHUME HMEIT IPAKTUYECKUE
3a7JaHUsl, B YACTHOCTH OIIBITHI C KJIACCUYECKUMHU BEPOSITHOCTHBIMU MOJIEIISIMMU.

[loHsiTue BEpPOSTHOCTH BBOAMTCS KAaK Mepa MPaBIONO00Ms CIy4ailHOro
coObrtus. [lpm wm3yueHum ydeOHOro Kypca oOydarImuecss 3HAKOMSTCS C
IPOCTEUIIMMHU METOJaMH BBIYMCIICHUSI BEPOSITHOCTEN B CIIyYalHBIX SKCIIEPUMEHTAX
C PaBHOBO3MOXHBIMHM JJIEMEHTAPHBIMU HCXOJAaMH, BEPOSTHOCTHBIMH 3aKOHAMM,
NO3BOJIIIONIMMHU CTaBUTh W pellaTh Oojiee CIOXKHbIE 3aaaud. B yueOHbI Kypc
BXOJSIT HayalbHbIE MPEACTABICHUS O CIyYalHbIX BEJIUYMHAX U HMX YHCIOBBIX
XapaKTEPUCTUKAX.

B pamkax ydeOHOro Kypca OCYHIECTBISIETCS 3HAKOMCTBO OOYYAIOIIHUXCS C
MHOKECTBAMH W OCHOBHBIMH OTEpalUSIMU HaJl MHOXXECTBAMHU, PAaCCMaTPUBAIOTCA
OpUMepbl MPUMEHEHMs IS PELIeHUs 3a/ay, a TaKKe HCIOJb30BaHUS B JPYrUX
MaTEMaTUYECKUX Kypcax U YU4eOHBIX IIpeIMETax.

B 7-9 kmaccax msydaercs y4deOHBINM Kypc «BeposSTHOCTh M CTAaTHCTHKA», B
KOTOPBIN BXOJAT paszzaeinsl: «lIpencraBieHne JaHHBIX U OMUCATEIbHAsI CTATUCTUKAY,
«BeposTHOCTEY», «DNEeMEHTh KOMOMHATOPUKNY, «BBenenue B Teoputo rpadoBy.

Ha usyuenne yuebHOro xypca «BeposaTHOCTh M cratucTHKa» oTBOAUTCS 102
yaca: B 7 wiacce — 34 daca (1 ywac B Henmemo), B 8 kinacce — 34 yaca (1 ydac B
Heneno), B 9 kiacce — 34 vaca (1 gac B Hezeno).

COJEPKXAHUE OBYUYEHUA
7 KIIACC

[IpencraBienne MaHHBIX B BUAE TaOIMuUIl, Auarpamm, rpadukoB. 3amogHEHHUE
TaOJIWIl, YTEHWE W TOCTPOCHHE nauarpamMM (CTOJOMKOBBIX (CTONOYATHIX) U
KpyroBbixX). UTeHue rpaMkoB peanbHBIX MpoIleccoB. V3Bneuenne nadpopmanuu us3
JyarpamMM U Ta0Jull, UCIIOIb30BaHUE U UHTEPIPETAIUS JaHHBIX.

OnucarenbHasi CTAaTUCTHKA: CpelHEee apupMeTHuuecKkoe, MeJuaHa, pa3max,
HauOoJblllee W HAUMEHbIEe 3HAYCHUST HaOopa 4YHUCIOBBIX AaHHBIX. [Ipumepsl
CIIy4ailHOM M3MEHYUBOCTH.
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Cny4aiiHplil SKCIIEpUMEHT (OMBIT) W cliydailHoe coObiTHe. BeposTHOCTh U
yacToTa. Pojib MaJlOBEPOATHBIX U MPAKTUYECKU IOCTOBEPHBIX COOBITUM B MPUPOJAE U
B oOmiecTBe. MoHeTa U UrpajibHasi KOCTb B TEOPUU BEPOSITHOCTEH.

I'pad, Bepmmna, pedpo. Crenenb BepmuHbl. Yucino pédbep u cymmapHas
crenieHb BepwuH. lIpencraBinenue o cszHoctu rpada. llenu u nukiel. [lytu B
rpadax. O6xon rpada (ditnepoB myth). llpencraBieHue 00 OPUSHTHUPOBAHHOM
rpade. Pemenne 3anayu ¢ noMousio rpados.

8 KIIACC
[IpencraBienne JaHHBIX B BUJI€ TaOJIHIL, TUArpaMMm, rpaduKoB.

MHO}KGCTBO, QJICMCHT MHOXCCTBA, IHOAMHOXKCECTBO. OHepaL[I/II/I Haza
MHO>XKXCCTBaMMU: O6’E>CI[I/IHCHI/IC, MNepeCCUYCHUC, NOIMOJIHCHUC. CsoiicTBa onepaunﬁ Haza
MHO>XKXCCTBaMMU: MEPEMCCTUTCIIBHOC, COUYCTATCIIBHOC, PacpCaACInTCIIbHOC,
BKJIIOUeHHUs. lcronb3oBaHue rpa(bﬂqea(oro mpeaACTaBJICHUA MHOXKCCTB  JJIA
O CaHUA PCAJIbHBIX ITPOUCCCOB U HBJ’IGHHﬁ, IIpru pCIICHUU 3aaa4.

I/ISMepCHI/IC pacCeuBaHuA JaHHBIX. I[I/ICHCpCI/ISI N CTaHIApPTHOC OTKJIIOHCHHUC
YUCIIOBBIX Ha60pOB. I[HarpaMMa pacCCuBaHU:l.

DOnemeHTapHble  COOBITHSL  clydaifHOoro ombiTa. ChyyaiiHble  COOBITHS.
BepositHoct  coObrtrii.  OmBITBI € PaBHOBO3MOXXHBIMU ~ DJIEMEHTAPHBIMU
coObrTusiMu. Ciry4aitHbiii BEIOOp. CBSA3b MEXKIY MaJOBEPOSTHBIMU M MPAKTUUYECKU
JOCTOBEPHBIMU COOBITUSIMHU B TIPUPOJIE, OOIIIECTBE U HAYKE.

JepeBo. CBolCTBa N€PEBbEB: €AMHCTBEHHOCTh MYTH, CYIIECTBOBAHHUE BUCSYEH
BEPILHHBI, CBSI3b MEXKY YHMCIOM BEPIIMH W yuciaoM pédep. [lpaBuno ymHOKeHHUS.
Pemenue 3ama4 ¢ moMonibio rpados.

[IpotuBomnonoxkueie coObiTusi. Jumarpamma Diinepa. OObenuHeHue U
nepeceuenne  coObiThii.  HecoBmecTHbie  coObiTusa. Dopmyna  CIOXKECHHS
BEPOATHOCTEU. YCIOBHAs BEPOSTHOCTh. IIpaBuno ymHoOxkenus. HeszaBucumeblie
coobrTus. IlpeacraBieHune HKcrepuMeHTa B BHUAEC JepeBa. Pemenne 3amay Ha
HaxO0XJICHUE BEPOSITHOCTEH C TMOMOIIbIO JEpeBa CIy4allHOrO 3KCIIEPUMEHTA,
nuarpaMmm Ditepa.

9 KUIIACC

[IpencraBnenre  JaHHBIX B BUJE  TaOnWi, JauarpamMm, TIpadukos,
UMHTEpIpeTalus JaHHbIX. UTeHHEe W MOCTpOeHUE Talull, Auarpamm, rpaukoB IO
peallbHbIM JAHHBIM.
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[lepectanoBku u ¢akrtopuan. CoueTaHuss U YKUCIO codeTaHUU. TpeyrosbHUK
[lackans. Pemenue 3a1ay ¢ MCHOAB30BaHUEM KOMOMHATOPHKHU.

I'eomerpuueckass BepossTHOCTh. CiydailHbIM BBHIOOP TOYKM W3 (UIYpHl Ha
IJIOCKOCTH, U3 OTPE3KA U U3 TYT'H OKPYKHOCTH.

Hcneitanne. Yenex u Heynaya. Cepust uCnbITaHUM 10 niepBoro ycnexa. Cepus
ucneiTannii bepuymm. BepositTHocTH coObITHIA B cepun uctibITaHuil bepHyim.

CiyuaiiHasi BEJIMYMHA M PACIPENCIICHUE BEPOATHOCTEH. MaTeMaTu4yeckoe
oXxugaHue U aucnepcus. [lpuMepbl  MaTEMAaTUYECKOrO  OXKHUJAHHUS — Kak
TEOPETUUECKOTO0 CPEIHEro 3HAYEHMS BEIMYMHBI. MaTeMaTM4YeCKOE OXKHAaHUE U
JIUCTIEPCUs CIIy4YalHOW BEJIMUUHBI «YUCIIO YCIIEXOB B CEPUU UCTIBITAHUN BepHyIny.

[lonsitue o 3akoHe OONBIIMX yucen. V3MepeHue BeposITHOCTEH € MOMOIIbIO
yacToT. Posib 1 3HaUeHUe 3aK0Ha OONBIINUX YHCEI B MPUPOJIE U OOIIECTBE.

INIJIAHUPYEMBIE PE3YJIBTATDBI OCBOEHUA INPOI'PAMMBI
YYEBHOI'O KYPCA «BEPOATHOCTBb U CTATUCTUKA» HA YPOBHE
OCHOBHOTI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE  pe3yabTaThl OCBOGHHUS  NIpOrpaMmbl  y4eOHOro  Kypca
«BeposTHOCTB M CTATUCTHUKA)» XapaKTEPU3YIOTCS:

1) maTpuoTHYECKOe BOCTIMTAHUE:

MPOSBJIEHUEM MHTEpeca K TMPOLUNIOMY M  HACTOSIIEMY POCCHUIMCKOMN
MaTE€MaTUKHA, IEHHOCTHBIM  OTHOLICHUEM K  JOCTHXKEHHSIM  POCCHUCKHX
MaTEMaTUKOB M POCCUUCKOM MAaTeMaTHYECKOW IIKOJbI, K HCIOJB30BAHUIO 3THUX
JTOCTH)KCHUH B IPYTrUX HAayKaX W MPUKIIAIHBIX chepax;

2) rpa;kaaHCcKoe M TyXOBHO-HPABCTBEHHOE BOCTIUTAHUE:

TOTOBHOCTBIO K BBIMOJHEHUIO O0S3aHHOCTEW IpakIaHWMHA U Pealn3allHd ero
mpaB, TPEACTAaBIEHHEM O MaTeMaTUYeCKUX OCHOBax (YHKIIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SIBJICHUN, MPOLEAYp Tpa’KJaHCKOro oOlecTBa (Hampumep,
BBIOOPBI, OMTPOCHI), TOTOBHOCTHIO K OOCYKICHUIO dTHUECKHUX MPOOIIEM, CBSI3aHHBIX C
MPAaKTUYECKUM TNPUMEHEHUEM JOCTH)KEHUH HayKH, OCO3HAaHHUEM BaXKHOCTHU
MOPaJIbHO-3TUYECKUX MPUHIUIIOB B ICSTEIBHOCTH YUEHOTO;

3) Tpy/10BOE BOCTIMTAHHE:
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YCTAaHOBKOW Ha AaKTUBHOE Y4YacTHME B pELICHUU IPAKTUYECKUX 3a7ad
MAaTEeMaTU4YECKOW HAIPABICHHOCTH, OCO3HAHUEM Ba)XHOCTH MaTEMaTUYECKOIO
o0pa3oBaHus Ha NPOTSKEHUU BCEH >KU3HU I YCHEIIHOM NpodecCHOHaTbHOU
NESATENbHOCTH M PA3BUTHEM HEOOXOIMMBIX YMEHHH, OCO3HaHHBIM BBIOOPOM H
MOCTPOEHUEM MHAMBUAYAIBbHON TpaeKTOpUU 0Opa30BaHMS U JKU3HEHHBIX IUIAHOB C
y4€TOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTENH;

4) acTeTHYECKOE BOCIIUTAHHE:

CIIOCOOHOCTBIO K OSMOIINOHAJIBHOMY u ICTCTUUCCKOMY BOCIIPpUATHUIO
MAaTEMAaTHYCCKUX 06’[>€KTOB, 3a1a4, pCH_ICHI/If/'I, paccymz[eHHI}'I, YMCHUIO BHICTH
MATCMATUYCCKHUEC 3aKOHOMCPHOCTH B UCKYCCTBC,

5) HeHHOCTH HAYYHOI'0 TO3HAHMS:

OpI/IGHTaﬂl/Ieﬁ B ACATCIIBHOCTH Ha COBPCMCHHYIKO CHCTCMY HAYYHBIX
Hp@}ICTaBHGHI/Iﬁ 00 OCHOBHBIX 3dKOHOMCPHOCTAX PA3BUTHA YCIIOBCKA, NMPUPOAbI U
O6IIICCTBa, MOHMMAaHUEM MaTeMaTUYeCKOM HAYKHN KaK C(l)epBI YeJ0BEYECKOM
ACATCIIBHOCTH, 3TallOB ee Pa3BUTUA W 3HAYUMOCTH I PAa3BUTHA HUBUIM3AINH,
OBJIaJCHHUCM SA3BIKOM MAaTCMATHUKU U MaTeMaTUYECKOMN KYJIBTypOI;'I KaK CpCACTBOM
IMO3HaHKUA MHpPA, OBJIAACHUCM HpOCTeﬁHIPIMPI HaBbIKaMH HCCHCI[OBEITCJIBCKOﬁ
ACATCIIBHOCTH,

6) pusnueckoe BocnHTaHWE, (OPMHPOBAHHE KYJbTYPbI 310POBbSI U
IMOIMOHAJIBHOIO (JIAT OOy Y HSI:

FOTOBHOCTBHIO MPUMEHSITh MAaTeMaTHYECKHE 3HAaHHMS B HWHTEPECAaX CBOErO
3I0pOBbS,  BEIEHUsA  30poBOro  oOpa3a  KuM3HM  (30pOBOE  THUTAHUE,
cOaJlaHCUPOBAHHBIM PEXUM 3aHATAA W OTHbIXa, peryinspHas (Qusudeckas
aKTUBHOCTH), C(OOPMUPOBAHHOCTHIO HaBbIKA peieKCHu, TPU3HAHUEM CBOETO TpaBa
Ha OIIMOKY M TaKOTO K€ MpaBa JPYyroro 4eJoBeKa;

7) 3K0J10THYeCKOe BOCITUTAHHE:

OpHUEHTALlMEN HA MPUMEHCHUE MAaTEeMaTUYECKUX 3HAHUM ISl PELICHUs 3a]a4 B
00JIaCTH COXPAHHOCTH OKPYKAIOMIEH Cpeipl, TUIAHUPOBAHUSI TIOCTYIKOB U OIEHKH
UX BO3MOXXHBIX TOCIIEJICTBUN ISl OKPYIKAIOIIEH Cpeibl, OCO3HAHUEM TJI00ATBHOTO
XapakKTepa PKOJOTUUECKUX MPOoOIeM U MyTel UX PEIICHHUS;

8) amanTanusa K M3MEHSAIONIUMCS YCJOBHSAIM CONHMAJIBHOW M TPHPOTHOM
cpebl:

FOTOBHOCTBIO K JICUCTBUSIM B YCJIOBHUSIX HEONPEICIEHHOCTH, MOBBILICHUIO
YPOBHSI CBO€H KOMIETEHTHOCTH YE€PE3 MPAKTUUYECKYIO JIESATEIIBHOCTh, B TOM YHCIIE
YMEHHE YYHUThCS Yy JPYyTHX JIOAed, MpuoOpeTrath B COBMECTHOW IESITEIBLHOCTU
HOBBIE€ 3HAHUSI, HABBIKU U KOMIIETEHIIUH U3 OMBITA JPYTHUX;
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HEOOXOMMOCThIO B  (DOPMUPOBAHMM HOBBIX 3HAHMM, B TOM YHCIE
(GopMynHpoBaTh UAEH, MOHATHS, TUIOTE3bI 00 OOBEKTAX U SIBICHUSIX, B TOM YHCIIE
paHee  HEU3BECTHBIX, OCO3HaBaThb JACPUUUTHI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEH, INIAHUPOBATH CBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HaBaThb  CTPECCOBYIO  CHUTyalMl0, BOCHPUHHUMATH
CTPECCOBYIO CHUTYallUI0 KaK BbBI30B, TPEOYIOIMHUH KOHTPMEp, KOPPEKTUPOBATH
MPUHUMAEMbI€ pEIICHUS U JEeUCTBUS, (OPMYJIUPOBATH U OLIEHUBATH PUCKU U
MOCTIE/ICTBUS, dbopmupoBaTh OTIBIT.

METAIIPE/IMETHBIE PE3YJIBTATHI
ITo3HaBaTe/ibHBbIE YHUBEPCATbHbIEC Y4eOHbIE 1eHCTBUSA
Ba3oBble JJornuecKkue 1eicTBUA:

. BBISIBIIATH M XapaKTE€pU30BaTh CYIIECTBEHHBIE IMPU3HAKA MAaTEMaTUYECKHX
00BEKTOB, MOHATUH, OTHOIICHUIN MEXAY MOHATUAMU, (DOPMYITUPOBATH ONPEACICHUS
MOHSITUM, YCTaHABIMBATH CYIIECTBEHHBIN MPU3HAK KJIACCU(DUKAIIMU, OCHOBAHUS IS
00001IEHNS U CPaBHEHMSI, KPUTEPUN TPOBOAMMOIO aHAIIN3A,

. BOCIIpUHMMATh,  (opmMynupoBaTh M MPeoOpa3OBBIBATH  CYXKICHUS:
YTBEPAUTEIbHBIE U OTPUIIATEIbHBIC, €IMHUYHBIE, YACTHBIC U 00IIIHE, YCIOBHBIE,
. BBISIBJISITh MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEUHS

B (1)aKTaX, JaHHBIX, Ha6JII-0I[€HI/IHX U YTBCPXKACHUAX, IIPpCAjiaraTb KPUTCPHUH IJIA
BBIABJICHU A SaKOHOMepHOCTeﬁ )41 HpOTHBOpeLII/II;'I;

. JI€J1aTh BBIBOABI C HCIOJIB30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX U
VHIYKTUBHBIX YMO3AKJIOUEHUHN, YMO3aKIOUEHUN 110 AaHAJIOTHUH;
. pa30upaTh J10Ka3aTENbCTBA MATEMATHUYECKUX YTBEPXKIACHUHN (TpSIMbIE U OT

NPOTHBHOIO),  TPOBOJUTH  CAMOCTOSITEIILHO  HECIOXKHBIE  JTOKA3aTeJIbCTBA
MaTeMaTUYCCKUX (PAKTOB, BBICTPAWBATh APTYMEHTAIMIO, TPUBOJUTH MPUMEPHI H
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKJICHHS;

. BbIOMpaTh Crmocod pemieHus y4deOHOW 3amauu  (CpaBHUBATH HECKOJBKO
BapUAHTOB pEIICHUs, BRIOUpaTh HanOoJIee MOAXOIANIUN C YIETOM CaMOCTOSTETHHO
BBIJICICHHBIX KPUTEPHUEB).

Ba3oBble ucciaenoBarejabckue 1eCTBHUA.

. UCIIOJIb30BaTh BOIMPOCHl KaK HCCIEAOBATENbCKUI WHCTPYMEHT IIO3HAHWS,
dopMynupoBaTh  BOMPOCH,  (DUKCUPYIOIMHUE  MPOTHBOpPEUYHE,  MpoOJIemMy,
CaMOCTOSITETIHO YCTAaHAaBIMBAaTh HCKOMOE W JaHHOE, (OpMUPOBATH THUIOTE3Y,
apryMEHTHPOBATH CBOIO MO3UITNIO, MHEHHUE;

. MPOBOJUTH 10 CaMOCTOSITEIBHO COCTaBICHHOMY IIJIaHY  HECIIOXHBIH
AKCHEPUMEHT, HEOOJBIIOE KCCIEA0OBAaHUE IO YCTAHOBICHHIO OCOOEHHOCTEH
MaTeMaTH4YeCKOro 00bEKTa, 3aBUCUMOCTENH 00BEKTOB MEXAY COOOI;
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. CaMOCTOSITEIbHO (HOPMYIHPOBATH OOOOIIEHUSI UM BBIBOJbLI O pe3ysbTaTaM
MPOBEIEHHOTO  HAOMIOAEHUS,  UCCIENOBaHUSA,  OLEHUBAaTh  JOCTOBEPHOCTD
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 0000IICHUN;
. MIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE NIpOLECcCa, a TakKe BbIABUTATh
MPEANOI0KEHUS O €r0 PA3BUTUU B HOBBIX YCIOBHSIX.

Pab6ora ¢ undgopmanmeii:

. BBISIBJISITh HEAOCTATOYHOCTh UM M30BITOYHOCTh HH(OpMALUHU, JaHHBIX,
HEOOXOIMMBIX JIJISl PELICHUs 3a/1a4u;

. BbIOMpATh, aHATU3UPOBATh, CUCTEMATU3UPOBATH U  HMHTEPIPETUPOBATH
UH(GOPMAIINIO PA3IMYHBIX BUAOB U (POPM IpeICTaBICHUS;

. BbIOMpaTh (QopmMy mpeacTaBieHUs HMHPOPMALMU U WLIIOCTPUPOBATH
pelraemMble 3a/1a4uM CXeMaMu, TuarpaMmmMamMu, HHOU rpaduKoil 1 uX KOMOMHAIUSAMU;

. OLICHMBATh HaAEKHOCTh HMHPOPMALMK 10 KPUTEPUSIM, NPEII0KEHHBIM

yduTesaeM Wi cpopMyIupOBaHHBIM CAMOCTOSITEIBHO.
KoMMyHuKaTHBHBIE YHUBEpPCAJIbHbIC YUeOHbIe 1eliCTBUSA:

. BOCIIPUHUMATH U (hOPMYJIMPOBATH CYKJICHHUS B COOTBETCTBUU C YCIOBUSIMH U
HEJISIMU OOILIEHHUS, SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHHS B YCTHBIX
U TIMCBMEHHBIX TEKCTaX, JaBaThb MOSCHEHHUS IO XOAYy pElIEeHUs 3aJauyu,
KOMMEHTUPOBATh MOJIYYEHHBIN PE3YIIbTAT;

. B XOJIe OOCYXXJIEHHUs 3a/1aBaTh BOIMPOCHI MO CYIIECTBY OOCYXIaeMOW TEMBI,
npoOJieMbl, penraeMoil 3a/layd, BBICKA3bIBaTh WJEW, HAIIEJIEHHbIE Ha TOUCK
pEUIeHUsl, COIOCTAaBIATh CBOM CYXKJIECHHS C CYXKICHHSIMU JPYTMX YYaCTHHKOB
auanora, oOHapyXXUBaTh pa3jiudhe M CXOJACTBO IMO3UIIMKM, B KOPPEKTHOW (opme
dbopMynHpoBaTh pa3HOTIIACHS, CBOM BO3PAKEHUS;

. IPEACTABIATh PE3YJIbTAThl PELICHUS 3aauyM, SKCIEPUMEHTA, UCCIEI0BAHUS,
IPOEKTa, CaMOCTOSITEILHO BBIOMpATh (QopMar BBICTYIUICHHS € Y4YETOM 3ajad
NPE3eHTAIMN U OCOOCHHOCTEH ayIUTOPHH;

. MOHUMATh M HMCIOJIB30BAaTh MPEUMYIIECTBA KOMAaHIHOW M WHAMBHUAYATbHON
paboThI MPYU pPelIeHnH YIeOHbIX MAaTEeMAaTUUECKHUX 33/1a4;
. NPUHUMATH 11€JIb COBMECTHOM NEATeNbHOCTH, IJIAHUPOBATH OPTaHU3AIUIO

COBMECTHOW palOThI, pachpenensaTh BHUABI paldOT, JOrOBapUBATHCS, OOCYKIATh
MIPOIIECC U Pe3yNIbTaT PaboThI, 0000IaTh MHCHHS HECKOJIBKUX JIFO/ICH;

. y4acTBOBAaTh B TPYMIOBBIX QopMax paboTel (0OCyXIeHus, oOMeH
MHEHUSMH, MO3TOBBIC IITYPMBI W JIPyTH€), BBINONHITH CBOIO YacTh pPabOTHI H
KOOPJIMHUPOBATh CBOU JICUCTBUS C JAPYTMMH 4WIEHAMHU KOMAaHbI, OIICHUBATH
KaueCcTBO CBOETO BKJajga B OOMUN MPOIYKT MO KPHUTEPHUAM, CHOpPMYyTUPOBAHHBIM
YY9aCTHUKAMU B3aMMO/ICHCTBHS.

PerHﬂTHBHLIe YHHUBEPCAJABbHBIC y‘leﬁﬂble I[eﬁCTBHH

CﬁMOOpFaHI/I3aIII/ISI:
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. CaMOCTOSITEJILHO COCTABJISITh IUIAH, AJTOPUTM pEIICHUs 3anadd (UiId €ero
4acTh), BBIOMpPATH CHOCOO pEIIeHUST ¢ YYETOM HMEIOIIUXCA PECypcoB U
COOCTBEHHBIX BO3MOXXHOCTEW, apryMEHTUpPOBaTh W KOPPEKTUPOBATH BapHaHThI
pelIeHui ¢ ydéToM HOBOM MH(OpPMALIUU.

CaMOKOHTPOJIb, IMOLMOHAJIbHbIH HHTEJJICKT:

° BJI1aACTbh crocooamu CaMOITPOBCPKHU, CAMOKOHTPOJIA IpoHeCCa M pe3yjibTaTa
peICHus MaTeMaTH4YEeCKOM 3aJa4u,
] npeaABUACTb TPYAHOCTHU, KOTOPBIC MOI'YT BO3HUKHYTH IIPpU PCHICHUUN 3adavHu,

BHOCUTh KOPPEKTHUBBI B JIESITEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB,
HalJCHHBIX OLIMOOK, BBISIBICHHBIX TPYAHOCTEH;

. OLICHUBAaTh COOTBETCTBUE PE3YJIbTATa JESITEIBHOCTH IMOCTABJICHHOW LENU U
YCIOBUSM, OOBSICHATH MPUYUHBI TOCTHKEHUS WU HEJOCTHXKEHHUS 11eJIM, HAXOAUTh
OLIMOKY, 1aBaTh OLEHKY MPUOOPETEHHOMY OIIBITY.

NPEAMETHBIE PE3YJIBTATHI

K xoniy oO0yuenus B 7 KJjacce 0Oy4yaroluics TMOJYYUT CIEIYIOIIUe
IpPEeAMETHBIE PE3YJIbTATHI:

Yurate wuHpOpMamMiO, TPEICTAaBICHHYIO B TaOJNWIax, Ha JIUarpaMmmax,
NpPECTaBIATh JaHHBIE B BHUAC TaONHI, CTPOUTH JUATPAMMBI (CTOJIOMKOBBIC
(cTonmbyaThie) U KPYroBbI€) MO MAaCCUBaM 3HAYEHUH.

OnucelBaTh M HMHTEPIPETHUPOBATH  pealbHBIC  YUCIIOBHIE  JTaHHBIC,
IpeCTaBICHHBIC B Ta0IUIIAX, HA AUArpaMMax, rpadukax.

Hcnonp3oBaTh 1711 ONHWCAHWs JAHHBIX CTAaTUCTUYECKUE XapaKTEPUCTUKHU:
cpenHee apudpMeTHYecKoe, MeauaHa, HauOoiblllee W HaUMEHBIIEe 3HAYCHHUS,
pa3max.

NmeTp mnpencraBieHue O CIyd4aHOM W3MEHUMBOCTH Ha IPUMEpAx IIEH,
(du3nUecKnX BEIWUYHH, AHTPOIIOMETPUYECKUX [IaHHBIX, UMETh TMPEJCTABICHUE O
CTaTUCTHUYECKOMN YCTOMYMBOCTH.

K koHmy oOyuenuss B 8 Kkiacce 0OydarOmIMICAd MOJYYUT CIEAYIOIIUE
MpEAMETHBIE PE3YJIbTATHI:

N3Bnekate U mpeoOpa3oBbIBaTh WHGOPMAIMIO, TMPEACTABICHHYIO B BHUIE
TabJuIl, auarpaMM, TpaduKoB, TPEICTABIATH JaHHBIC B BUJE TAOIUII, AHArpamM,
rpauKoB.

OnuceiBaTh [aHHBIE C TOMOUIBIO CTATUCTHYECKHUX IIOKA3aTEIEH: CPEIHUX
3HA4YeHUI U Mep paccenBaHus (pa3Max, JUCHEPCUsl U CTaH/IApTHOE OTKIOHEHUE).
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HaxoauThk 4acTOThl YUCIOBBIX 3HAYEHHUIN U YaCTOThl COOBITUM, B TOM YHCJIE MO
pe3yabTaTaM U3MEPEeHHU 1 HaOII0ACHU.

HaxoauTe BEpOATHOCTH CIy4dalHBIX COOBITUH B ONBITAaX, 3Has BEPOSTHOCTH
AIIEMEHTAPHBIX COOBITUH, B TOM UYHCJIE B ONBITAX C PaBHOBO3MOXHBIMU
AJIIEMEHTAPHBIMU COOBITHSIMHU.

Hcnonp3oBaTh rpaguueckue MOJEIM: JEPEBO CIyYalHOrO HKCIEPUMEHTA,
auarpaMMbl Disepa, yucioBas npsiMas.

OHepI/IpOBaTB MNOHATHUAMMA. MHOKCCTBO, ITIOAMHOKCCTBO, BBIIIOJIHATH OIICpAlluH
HaJdQ MHOXCCTBaAMMU: O6T>CI[I/IH€HI/IC, NnepeCcCcuyCHueC, MAOIOJHCHUC, TMCPCUHUCIIATH
OJICMCHTBI MHOKECTB, IIPUMCHATH CBOMCTBA MHOXKECTB.

Hcnons3oBaTh Fpa(i)I/I‘ICCKOC npeaACTaBJICHUC MHOKCECTB U CBsI3eH MCIKIAY HUMH
IJIA OIIMCaHUA IMPOUCCCOB U HBJ'IGHI/Iﬁ, B TOM YHUCJIC IIPHU PCIICHUU 3aad4 U3 APYTUX
y‘{€6HBIX npeaAMCTOB U KYPCOB.

K xoniy oO0yueHus B 9 kJjacce oOyyarolmuics TMOJXYYUT CIEIYIOIIUE
IpeAMETHBIE PE3YJIHTAThI:

W3Bnekath 1 ipeoOpa3oBeIBaTh HHPOPMAITUIO, MPEIACTABICHHYIO B Pa3IUIHBIX
UCTOYHHKAX B BHUJE TAaOJHIl, AMarpaMm, rpaduKkoB, PEICTaBIATh JaHHBIC B BUJIC
TaOIMII, JUArpaMM, TpaduKoB.

Pematsp 3aJa4n  OpraHN30BaAHHBIM H€p€60pOM BApUAHTOB, a TaKXC C
HCIIOJIBb30BaAHUCM KOM6I/IHaT0pHLIX IMpaBHJI 1 MCTOOOB.

Hcnons30BaTh omnucaTejbHBIC XAPAKTCPUCTUKHU TJII MACCHBOB YHCJIOBBIX
JaHHbIX, B TOM 4YHCJIC CPCAHUC 3HAUYCHUSA U MCPbI paCCCHUBAHUA.

HaxomuTe 9acToThl 3HaYEHWUW W YACTOTHI COOBITHS, B TOM YHCIE TOJIb3YSCh
pe3ynbTaTamMy MPOBEAEHHBIX U3MEPECHUN U HAOTIOACHUIA.

HaxomuTe BEpOATHOCTH CIydalHBIX COOBITHI B M3YYEHHBIX OIBITaX, B TOM
Yyclie B OMNBITaX C PAaBHOBO3MOXKHBIMH DJIEMEHTAPHBIMU COOBITUSAMH, B CEpPUAX
WCIBITAHUH JI0 TIEPBOT0 yCIIEXa, B CEPUAX UCTIBITAaHUN bepHysuin.

NmeTp mnpencraBieHWE O CIy4alHOM BEJIMYMHE W O PACHPEACICHUU
BEPOATHOCTEMN.

Nmers mpencraBieHWE O 3aKOHE OOJBIIMX YHCENT KakK O TMPOSBICHUU
3aKOHOMEPHOCTH B CIIy4allHOW M3MEHUYMBOCTH W O POJIH 3aKOHA OOJIBIIINX YHCEI B
MpUpPOJIe U OOIIECTBE.
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TEMATHYECKOE INVNTAHUPOBAHMUE
7 KJIACC. BEPOATHOCTDb U CTATUCTHUKA

Ne ii/m HaumenoBanue pa3ennoB u teMm KonuuecTBo yacos OnekTpoHHbIe (IU(MPOBHIE) 00pa30BaTEIIHHBIE
TIpOTpaMMel Bcero KontponbHsble IIpakTrnueckue Pecypeet
paboThI paboThI
’1—| [MpencTaBneHne TaHHBIX 7 2 bubnuoreka LIOK https://m.edsoo.ru/7f415fdc
’2—| OmnmucarenpHas CTAaTHCTHKA 8 1 bubmmoreka LIOK https://m.edsoo.ru/7f415fdc
’3—| Crydaiinast H'3MECHUYHBOCTh 6 1 bubmuoreka IIOK https://m.edsoo.ru/7f415fdc
’4—| Beenenue B Teoputo rpados 4 bubnuoreka 1IOK https://m.edsoo.ru/7f415fdc
5 BeposTHOCTB 1 YacToTa CITy4aifHOTO 4 1 bubmuoreka IIOK https://m.edsoo.ru/7f415fdc
COOBITHS

’6—| O0o00611eHrEe, CHCTEMATH3AIMs 3HAHUI 5 2 bubmmoreka LIOK https://m.edsoo.ru/7f415fdc
OBUIEE KOJIMYECTBO YACOB I10 34 2 5

I[TPOTPAMME
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8 KUIACC. BEPOATHOCTDB U CTATUCTUKA

Ne n/nf HammeHoOBaHHE pa3fesioB ¥ TEM IPOTPAMMBI KomudectBo wacon OnekTpoHHbIe (ITU(MPOBHIE) 00pa30BaTEIIHHBIE
Bcero KontponbHsble [IpakTnueckue pecypeel
paboThl paboThl
1 [ToBTOpenue kypca 7 kinacca 4 bubnuoreka [JOK
https://m.edsoo.ru/7f417{b2
2 OmnucarenpHas cTaTucTuka. PaccenBanue 4 bubnuotexa [JOK
JTAHHBIX https://m.edsoo.ru/7f417{b2
3 MHuoxecTBa 4 bubnuorexa [JOK
https://m.edsoo.ru/7f417{b2
4 BeposTHOCTE citydyaitHOTO COOBITUS 6 1 bubnuoreka [IOK
https://m.edsoo.ru/7f417fb2
5 Brenenue B Teopuro rpadon 4 bubnuorexa [JOK
https://m.edsoo.ru/7f417fb2
6 CrnydaiiHple COOBITHS 8 bubnuorexa [JOK
https://m.edsoo.ru/7f417fb2
7 O0o001enre, cucreMaTH3anus 3SHaHUH 4 2 bu6mmoreka [IOK
https://m.edsoo.ru/7f417fb2
OBIIEE KOJIMYECTBO YACOB I10 34 2 1

I[TPOTPAMME
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9 KJIACC. BEPOSITHOCTb U CTATUCTHUKA

Ne | HaumenoBaHue pa3iesioB KommuecTBo yacos OnexTpoHHbIe (1H(POBBIE) 00Pa30BATEIBHBIC PECYPCHI
n/n 1 TCM HpOTPaMMBbI Bcero KontponbHbie [IpakTnueckue
paboTsl paboThI
1 [ToBTOpenue Kypca 8 4 bubnunoreka [IOK https://m.edsoo.ru/7f41a302
KJacca
2 DIeMEHTHI 4 1 bubmmoreka LIOK https://m.edsoo.ru/7f41a302
KOMOMHATOPUKHU
3 I'eomerpuueckas 4 bubmuoreka I1OK https://m.edsoo.ru/7f41a302
BEPOSITHOCTh
4 Ucneitanus beprymm 6 1 bubmuoreka ITOK https://m.edsoo.ru/7f41a302
5 CnydaiiHasi BeIMYHHA 6 bubmuoreka ITOK https://m.edsoo.ru/7f41a302
6 O06o00muIeHre, KOHTPOJIb 10 bubmuoreka IIOK https://m.edsoo.ru/7f41a302
OBUIEE KOJIMYECTBO 34 2
YACOB I10 ITPOT'PAMME
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INOYPOYHOE IINTAHUPOBAHUE

7 KJIACC
Ne Tema ypoka KonunuecTBo yacos Jara u3ydenust | DIIeKTpOHHBIE UPPOBBIC 00pa30BaATEIIHHBIE
n/n Bcero Kontponsnsle | [IpakTnueckue pecyperl
paboTsl paboThI
1 [IIpencraBneHue naHHBIX B TaOIUIIAX 1 bubnuoreka [IOK
https://m.edsoo.ru/863ec1f8
2 |[IpakTHyeckue BEIYUCICHUS TI0 1 bubnuoreka [IOK
TaOJUYHBIM TaHHBIM https://m.edso00.ru/863ec324
3 |V3BnedeHne U HHTEPIIPETAIUS 1 bubnuotexa [JOK
TaOJMYHBIX JAHHBIX https://m.edso00.ru/863ec78e
4 |IIpaktuueckas padota "Tabmuipr" 1
5 |I'paduueckoe npeacraBicHUE JAHHBIX B bubnuorexa [JOK
BHJIC KPYT'OBBIX, CTOJIOMKOBBIX https://m.edsoo.ru/863ed18e
(cTonO9aThIX) TUAarpamMm
6 |YTeHue U MOCTPOCHUE TUATPAMM. 1 bubnuorexa [JOK
[Tpumepsbl teMorpaduvecKux JUarpaMm https://m.edsoo.ru/863ed602
7 |Ilpaktuueckas padorta "InarpamMmsr" 1 1 bubnuorexa [JOK
https://m.edso0.ru/863ed72e
8 |Ywucnossie Habopbl. CpenHee 1 bubnuoreka [JOK
apudmeTHyecKoe https://m.edsoo.ru/863ed846
9 |Yucnoseie Habopsl. CpenHee 1 bubnuoreka [JOK
apudmeTHyecKoe https://m.edsoo.ru/863ed846
10 [Meauana uncnoBoro Habopa. 1 bu6mmoreka [JOK
Y CTONYNBOCTE MEAUAHEI https://m.edsoo.ru/863edb3e
11 [Meauana uncnoBoro Habopa. 1
Y CTOMYUBOCTH METUAHBI
12 |IIpaktuyeckas pabota "Cpennue 1 1 bubnuorexa [IOK
3HaueHus" https://m.edsoo.ru/863edc6a
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Ne Tema ypoxka KonnuecTBo yacos Jara u3ydenust | DIIeKTpOHHBIE IUPPOBBIC 00pa30BaATEIIHHBIC
n/n Bcero Kontponsnsie | [IpakTrueckue pecyperl
paboTsl paboThl
13 |Haubospliiee 1 HauMEHbIIee 3HAYCHHS 1 bu6mmorteka [IOK
YHCIIOBOrO Habopa. Pazmax https://m.edsoo0.ru/863ee07a
14 |HauGosnbiiee 1 HauMEHbIIIee 3HAUYCHUS 1
yucioBoro Habopa. Pazmax
15 |HauGosnbiiee 1 HauMeHbIIee 3HAYCHUS 1
yucioBoro Habopa. Pazmax
16 |KontponsHas paboTa o TeMam 1 1 bubnuoreka [IOK
"TIpencTaBiacHNE TAaHHBIX. https://m.edso0.ru/863ee390
OmnucarenpHas craTucTuka"
17 |Cnyuaiinas ©3MEHYHUBOCTH (TIPUMEPHI) 1 bubnuorexa [JOK
https://m.edsoo.ru/863ee4bc
18 |YacroTa 3Ha4eHN B MaCCUBE TaHHBIX 1 bu6moreka [IOK
https://m.edso0.ru/863ee69c
19 |I'pynnupoBka 1 bubnuorexa [JOK
https://m.edso0.ru/863ee9d0
20 |I'uctorpamMmsl
21 |I'uctorpammsl bubnuoreka [JOK
https://m.edsoo.ru/863eeelc
22 |Ilpaktuyeckas pabora "Ciyyaiinas 1 1 bubnunoreka [JOK
W3MEHUYUBOCTH" https://m.edsoo.ru/863eecc8
23 [I'pad, Bepmuna, pedpo. [Ipencranenue 1 bubnuoreka [IOK
3a/1a4uM ¢ MOMOIIBIO Tpada https://m.edsoo.ru/863eef52
24 |CteneHb (BaJICHTHOCTH) BEPIIUHBL 1 bubnunoreka [JOK
Yucno pébep u cyMMapHasi CTelleHb https://m.edsoo.ru/863efOba
BepinH. L{ens u nuki
25 |Lens u k. IlyTs B rpade. 1 bubnuorexa [IOK
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Ne Tema ypoxka KonnuecTBo yacos Jara u3ydenust | DIIeKTpOHHBIE IUPPOBBIC 00pa30BaATEIIHHBIC
n/n Bcero Kontponsnsie | [IpakTrueckue pecyperl
paboTsl paboThl
[pencraBnenue o CBSI3HOCTH rpada https://m.edso0.ru/863ef236
26 |IIpencraBnenue 00 OPUSHTHPOBAHHBIX 1 bubnuotexa [JOK
rpadax https://m.edso0.ru/863ef3b2
27 |Cny4aifHBIi OTIBIT U CITydaifHOE 1 bubnuoreka [JOK
coObITHE https://m.edsoo.ru/863ef4d4
28 |BepostHocTh 1 yactoTa coObITHS. PoITh 1 bubnuoreka [JOK
MAaJIOBEPOSATHBIX U MPAKTHICCKU https://m.edso0.ru/863ef646
JOCTOBEPHBIX COOBITHI B MPUPOJIC U B
oOuiecTBe
29 |MosneTta u urpaibpHasi KOCTb B TCOPUH 1
BEPOSITHOCTEH
30 |IIpaktuueckas pabora "HacTtora 1 1 bubnuoreka [IOK
BBITaJICHHs opJa” https://m.edsoo.ru/863ef8a8
31 |KoHTpoJsibHas paboTa Mo TeMam 1 1 bubnuorexa [JOK
"CnyyaiiHasi ©3BMEHYUBOCTb. ['padbi. https://m.edso0.ru/863f0186
BeposTHoCTh ciydaitHOTO COOBITHS"
32 |IToBTOpEHME, 0000IICHHE. 1 bu6mmoreka [JOK
[IpencraBieHne JaHHBIX https://m.edsoo.ru/863efa24
33 |IToBTOpEHKE, 0000IICHHE. 1 bu6mmoreka [JOK
OnucarenpHasi CTAaTUCTHUKA https://m.edsoo.ru/863efbaa
34 |[ToBTOpenue, o6obeHne. BepostHocTh 1 bubnuoreka [IOK
CIIy4alfHOTO COOBITHS https://m.edsoo.ru/863efecO
OBIIEE KOJIMYECTBO YACOB I1O 34 2 5
I[MPOI'PAMME
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8 KJIACC

Ne Tema ypoxka KonunuecTBo yacos Jara m3ydenust | DnekTpoHHBIC IM(POBEIE 00pa30BaTEILHBIC
n/m Bcero Kontponsasle | [IpakTnueckue pecypeel
paboTsl paboThl
1 [IIpeacraBneHue naHHBIX. 1 bubnuoreka [IOK
OmnwucatenbHasi CTATUCTHKA https://m.edso0.ru/863f029e
2 |CnyuvaitHas uaMeHunBOCTh. Cpeane 1 bubnuoreka [JOK
YHCIIOBOTO Habopa https://m.edsoo.ru/863f03fc
3 |Cnyqaitabie coObITHs. BeposiTHOCTH 1 1 bubnuotexa [JOK
JaCTOThHI https://m.edso0.ru/863f0578
4 |Knaccuueckne MOJIETN TEOPUHU 1 bubnuotexa [JOK
BEPOSATHOCTEH: MOHETa M UTpalIbHAs https://m.edso0.ru/863f076¢
KOCTh
5 [Otknonenus 1 bu6moreka [IOK
https://m.edsoo.ru/863f0a50
6 |ducnepcus 4ncioBoro Habopa 1 bubnuorexa [JOK
https://m.edso0.ru/863f0a50
7 |CranmapTHOE OTKJIOHEHHUE YUCIIOBOTO 1 bu6mmoreka [IOK
Habopa https://m.edsoo.ru/863f0bfe
8 |dumarpaMmbl pacCeMBaHUS 1 bubnuoreka [JOK
https://m.edso0.ru/863f0ea6
9 |MHOXeCTBO, HOAMHOKECTBO 1 bu6mmoreka [JOK
https://m.eds00.ru/863f1180
10 [Onepanuu Hag MHOXKECTBAMHU: 1 bubnuoreka [JOK
o0BbeAMHEHNE, TIEpeceYeHHE, https://m.edso0.ru/863f143c
JIOTIOTHEHHE
11 | CgoiicTBa onepauuii Hax 1 bubnuorexa [IOK

MHOXKCCTBaAMU: NIEPEMECTUTCIILHOC,
COYCTATCIBbHOC, paCIIPpCACIUTCIIEHOC,

https://m.edso0.ru/863f1784
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Ne Tema ypoxka KonunuecTBo yacos Jara m3ydenust | DnekTpoHHbIC IM(POBBIE 00pa30BaTEILHBIC
n/n Bcero Kontponsnsle | [IpakTnueckue pecyperl
paboTsl paboThl
BKJTFOUCHUS
12 |I'paduueckoe mpeacTaBiIeHne 1 bubnuoreka [IOK
MHOJKECTB https://m.edso0.ru/863f198c
13 [KonTponpHas pabota o Temam 1 1
"Cratuctuka. MHoxxecTBa"
14 [9nemenTapubie coObiTus. Citydaiinble 1 bubnuoreka [JOK
COOBITHS https://m.edsoo.ru/863fldec
15 |bnaronpusATcTBYIONINE AIEeMEHTapHbBIC 1 bubnuotexa [JOK
coObITHS. BepossTHOCTH COOBITHIA https://m.edsoo.ru/863fldec
16 |bnaronpusaTcTBYIONINE AIEMEHTapHbBIC 1 bubnuorexa [JOK
coObITHs. BeposTHOCTH COOBITHIA https://m.edso0.ru/863f1f72
17 |OneITBI ¢ PAaBHOBO3MOKHBIMH 1 bubnuorexa [JOK
3JIEMEHTAPHBIMU COOBITHUSIMH. https://m.edsoo.ru/863f21ca
Crny4aiiHbIi BEIOOD
18 |OnbITHI ¢ PABHOBO3MOYKHBIMH 1 bubnuorexa [JOK
3JIEMEHTAPHBIMU COOBITHSIMH. https://m.edsoo.ru/863f21ca
Cnydaiinblii BEIOOD
19 [IIpakTuyeckas padora "OnbITH ¢ 1 1 bubnuoreka [JOK
PaBHOBO3MOYKHBIMU JIEMEHTAPHBIMU https://m.edsoo0.ru/863f235a
coObrTusIMH"
20 [ depeBo 1 bubnuoreka [IOK
https://m.edsoo.ru/863f2a4e
21 |CpoiicTBa epeBa: eIMHCTBEHHOCTh 1 bubnuoreka [JOK

MyTH, CYIIECTBOBAHUE BUCSIUYCH
BEPILUHBI, CBSI3b MY YHCIOM
BEPIIMH U YUCIOM pEdep

https://m.edso0.ru/863f2bac
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Ne Tema ypoxka KonunuecTBo yacos Jara m3ydenust | DnekTpoHHbIC IM(POBBIE 00pa30BaTEILHBIC
n/n Bcero Kontponsnsle | [IpakTnueckue pecyperl
paboTsl paboThl
22 |TIpaBui0 yMHOKEHUS 1 bubnuoreka [JOK
https://m.edsoo.ru/863f2cd8
23 |[IpaBuio yMHOKEHUS 1 bubnuoreka [JOK
https://m.edsoo.ru/863f2e36
24 [TIpOTHBOIIOJIOKHOE COOBITHE 1 bubnuoreka [JOK
https://m.edsoo.ru/863f2f8a
25 | Auarpamma Ditnepa. OObeTMHEHNE T 1 bubnuoreka [IOK
nepeceueHne COObITHIA https://m.edsoo0.ru/863f3214
26 |HecoBmectabie coObiTus. Dopmyna 1 bubnuorexa [JOK
CITO’KEHUS BEPOSITHOCTEM https://m.edso0.ru/863f3372
27 |HecoBmectabie coObITus. Dopmyna 1 bubnuorexa [JOK
CITO’KEHUS BEPOSITHOCTEM https://m.edso0.ru/863f3764
28 |IIpaBuiao yMHOKEHUS BEPOSITHOCTEH. 1 bubnuorexa [JOK
YcIlI0BHAs BEPOSTHOCTb. https://m.edsoo.ru/863f38ae
He3zaBucumplie coObITHS
29 |IIpaBuao yMHOKEHUS BEPOSTHOCTEH. 1 bubnuorexa [JOK
YciioBHAs BEPOATHOCTb. https://m.edso0.ru/863f3b06
He3zaBucumplie coObITHS
30 |IIpeacraBnenue ciyyaitHOTO 1 bu6mmoreka [JOK
SKCIIEPHMEHTA B BH/JIC IEPEBa https://m.edso0.ru/863f3cbhe
31 |[IpencraBnenue ciyyaitHOro 1 bubnuoreka [IOK
SKCIIEPUMEHTA B BU/JIE IepeBa https://m.eds00.ru/863f3f20
32 |IloBTOpeHue, 00oOIIECHHE. 1 bu6mmoreka [JOK
[IpencraBnenne qaHHBIX. https://m.edso0.ru/863f4128
OnucarenpHasi CTAaTHCTHUKA
33 [[ToBTOpenue, o6obenue. ['padel 1 bubnuorexa [IOK
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No Tema ypoxka KonunuecTBo yacos Jara m3ydenust | DnekTpoHHbIC IM(POBBIE 00pa30BaTEILHBIC
/n Bceero Konrponsnsie | [IpakTnueckue pecypeet
paboTsl paboThl
https://m.edso0.ru/863f4312

34 |KonTtpospHas paboTa 1mo TeMam 1 1

"Cnyuaiinbple cOObITHS. BeposTHOCTS.

I'pader"
OBUIEE KOJIMYECTBO YACOB I10 34 2 1
I[MTPOTPAMME
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9 KJIACC

Ne Tema ypoxka KosmuecTBo yacos [ara nzyuyenus DneKTpoHHbIE IHU(POBBIC

n/m Bcero Kontponsasle |[IpakTnueckue obpasoBaTelbHbIE PECYPCEI

paboTsl paboTsl

1 [IIpeacraBneHue naHHBIX 1 bubnuoreka [IOK

https://m.edsoo.ru/863f47ea

2 |OmnucarenpHas CTaTHCTHKA 1 bu6moreka [IOK

https://m.edsoo.ru/863f47ea

3 |Omneparuu HaK COOBITHIMHE

4 |He3zaBucuMocTh COOBITUI

5 |KomOunaTtopHO€ MpaBuUiio bubnuotexa [JOK
YMHOKCHUS https://m.edso0.ru/863f4e16

6 |IlepecranoBku. @akTopua. 1 bubnuorexa [JOK
CoueTaHusl U YUCIIO COYCTAHUI https://m.edso0.ru/863f4e16

7 | Tpeyronpauk I[lackans 1 bubnuorexa [JOK

https://m.edso0.ru/863f5014

8 |IIpakTuueckas pabota 1 1 bubnuorexa [JOK
"BeryrciieHue BEpOSTHOCTEH ¢ https://m.edso0.ru/863f5208
UCI0JIb30BaHNEM KOMOMHATOPHBIX
(GYHKIHHA 3JeKTPOHHBIX TaOIuI"

9 |I'eomerpuueckass BEpOSATHOCTD. 1 bubnuoreka [JOK
Crydaiinblii BEIOOp TOUKH U3 https://m.edso0.ru/863f5884
(burypsl Ha MJIOCKOCTHU, U3 OTPE3Ka,

U3 YTU OKPYXHOCTH

10 |"'eomeTpuueckasi BEpOSITHOCTb. 1 bubnuoreka [IOK
CrydaiiHblii BEIOOp TOUKH U3 https://m.edso0.ru/863f5a50
(Gurypsl Ha IIOCKOCTH, U3 OTPE3Ka,

U3 YT OKPYXHOCTH
11 |I'eomeTprueckasi BEpOSITHOCTb. 1 bubnuorexa [IOK
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Ne Tema ypoxka KosmmuecTBo yacos [ara nzyuyenus DneKTpoHHbIE HU(POBBIC
n/n Bcero Kontponsnsle |[IpakTnueckue 06pasoBareibHble pecypebl
paboTsl paboThl

CiyuaifHblil BBIOOP TOYKH U3 https://m.edsoo.ru/863f5bfe
¢burypsl Ha IIOCKOCTH, U3 OTpPE3Ka,
U3 YT OKPYKHOCTH

12 |'eomeTpuueckasi BEpOSITHOCTb. 1 bubnuoreka [IOK
CryuaifHblii BBIOOP TOYKH U3 https://m.edso0.ru/863f5e10
(burypsl Ha MJIOCKOCTHU, U3 OTPE3Ka,
U3 YT OKPYKHOCTH

13 |WcuprTanne. Ycnex u Heyaada. 1 bubnuoreka [JOK
Cepust UCTIBITAHHI JI0 TIEPBOTO https://m.edso0.ru/863f6162
ycmexa

14 |WcneiTanue. Ycnex u Heymaya. 1 bu6moreka [IOK
Cepus UCTIBITAHHI 10 TIEPBOTO https://m.edso0.ru/863f6356
ycnexa

15 |WcneiTanue. Ycnex u Heynava. 1
Cepus ucnbITaHUI 10 MEPBOTO
ycnexa

16 |Ucnbrranus bepuymm. 1 bubnuorexa LIOK
BepositHocTH COOBITHI B cepuun https://m.edso0.ru/863f64d2
ucnbITanuit beprymm

17 |Ucnbrranus bepuymm. 1 bubnuorexa [IOK
BepostHOCTH COOBITHI B cCepun https://m.edsoo.ru/863f6680
ucIbITaHul bepHyiun

18 |IIpaktuyeckas pabdota "VcnbiTaHus 1 1 bubnuoreka [IOK
beprymm" https://m.edsoo.ru/863f67de

19 | Cnyuaiinas BelMYMHA U 1 bubnuorexa [IOK

pacnpeaciCHuc BCPOHTHOCTCﬁ

https://m.edso0.ru/863f6b44
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n/n

Tema ypoxka

KonnuectBo yacos

[ara nzyuyenus

DneKTpoHHbIE HU(POBBIC
00pa3oBaTeNIbHbBIE PECYPCHI

Bcero Kontponsnsle |[IpakTnueckue
paboTsl paboThl
20 |MaTemaTH4eCKOE OKHMIaHHE U 1 bu6mmorteka [IOK
JMCTICPCHS CITyYallHOW BEIMUUHBI https://m.edso0.ru/863f6da6
21 |[Ipumepsl MaTeMaTHYECKOTO 1 bubnuoreka [IOK
OXKHJIAHUS KaK TEOPETUICCKOTO https://m.eds00.ru/863f6186
CPeTHETO 3HAYCHHSI BETMIMHBI
22 |ITonsATre 0 3aKOHE OOJIBIINX YHCET 1 bu6moreka [IOK
https://m.edso0.ru/863f72c4
23 |3mepeHne BEepOSITHOCTEH ¢ 1 bubnuotexa [JOK
MOMOTIIBO YacTOT https://m.edso0.ru/863f7652
24 |TIpumeHeHne 3aKkoHa OOJIBITNX 1 bubnuorexa [JOK
qHcen https://m.edso0.ru/863f7116
25 |O0o00mEeHe, CHCTEMaTH3 AU 1 bu6moreka [IOK
3HaHui. [IpencraBieHne qTaHHBIX https://m.edso0.ru/863f783c
26 |O0o001IEeHe, CHCTEMaTH3 AL 1
3HaHui. OnucaTeabHas CTaTUCTHKA
27 |O0001IEeHe, CHCTEMaTH3 AL 1 bu6mmoreka [IOK
3HaHui. [IpeacTaBpieHre JaHHBIX. https://m.edso0.ru/863f893a
OnwucarenpHas CTAaTHCTHKA
28 |O0o001IeHEe, CHCTEMATH3 AL 1 bu6mmoreka [JOK
3HaHUH. BeposTHOCTh CITy4aifHOTO https://m.edsoo.ru/863f7ade
COOBITHS
29 |O600meHre, cucTeMaTru3arus 1 bubmuoreka [JOK
3HaHui. BeposTHOCTH ciydaifHOTO https://m.edso0.ru/863f7c9c
COOBITHS. DIIEMEHTHI
KOMOHMHATOPHKH
30 |O6o0mEeHre, cucTeMaTru3aIys 1 bubmuoreka [JOK
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Ne Tema ypoxka KosmmuecTBo yacos [ara nzyuyenus DneKTpoHHbIE HU(POBBIC
n/n Bcero Kontponsnsle |[IpakTnueckue 06pasoBareibHble pecypebl
paboTsl paboThl
3HaHUH. DIIEMEHTHI https://m.edsoo.ru/863f7e54
KOMOMHATOPUKHU
31 |O6o0bmenue, cucTeMaTH3aIUs 1 bubnuotexa [JOK
3HAHUH. DIIEMEHTHI https://m.edso0.ru/863f8408
koMOuHaTopuku. CirydaiiHble
BEJIMYUHBI M PacIipeIeIICHIs
32 |O6o0meHue, cucTeMaTH3aIus 1 bubnmoreka [JOK
3HaHuid. CirydaiiHble BETMYUHBI U https://m.edso0.ru/863f861a
pacnpeeneHus
33 |HToroBasi KoHTpoOJIbHas paboTa 1 1 bubnuorexa [JOK
https://m.edso0.ru/863f8b56
34 |O0o001IEeHe, CHCTEMaTH3 AL 1
3HaHUHI
OBIIEE KOJIMYECTBO YACOB I10 34 1 2
[TPOTPAMME
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INTPOBEPAEMbBIE TPEBOBAHHUA K PE3YJIbTATAM OCBOEHUA
OCHOBHOM OBPA30BATE/IbHOH ITPOTPAMMEI

7 KJIACC
l'lpOBtI)f)(:"l)ICMOFO IIpoBepsiembie NpeMeTHbIE Pe3yIbTAThl 0CBOCHHS! OCHOBHOI
o0pa3oBaTeIbHON NPOrPaMMBbI OCHOBHOI'0 00111er0 00pa3oBaHus
pe3yJbTara
5 BeposTHOCTB U cTaTUCTHKA
Uurare wuHpoOpMaluio, NPEACTABICHHYIO B Taliulax, Ha Jguarpammax,
5.1 MIPE/ICTaBIATh JaHHble B BUJE TaONWL, CTPOUTH JUarpamMmsbl (CTOJIOMKOBbIE
(cTosiO4aThIe) U KPYroBbI€) MO MACCHBAM 3HAYCHUI
59 OnuceiBaTb M HMHTEPHPETUPOBATH  peallbHbl€  YWCJOBBIE  JAHHBIE,
MpeJicTaBJIeHHbIE B Ta0IMIIaX, Ha Tuarpammax, rpagukax
Wcnonb3oBarh Uisi ONUCAaHUS JAHHBIX CTaTHCTHYECKHWE XapaKTEPUCTUKH:
5.3 cpenHee apudmerndeckoe, MeauaHa, HaMOOJbIIee W HAUMEHBIEE 3HAYCHHS,
pa3zmax
HNmers mnpencraBieHue o0 ciaydyalHOM W3MEHUYMBOCTH Ha IIpUMepax IeH,
5.4 (bu3MUeCKUX BEJIIMYMH, AaHTPOIIOMETPUUYECKUX TaHHBIX, UMETh MPEACTAaBICHUE O
CTaTUCTUYECKON YCTOMYMBOCTH
8 KVIACC
Kon .
TR IIpoBepsiemble NpeMeTHbIe Pe3yIbTaThl 0CBOEHHs 0CHOBHOT
0o0pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'0 0011ero 00pa3oBaHus
pe3yJibTara
5 BeposTHOCTB M cTaTUCTHKA
W3Bnekatb u mpeoOpa3oBbiBaTh HHGPOPMAIMIO, NPEJICTABICHHYIO B BHJE
51 Tabnui, auarpamMMm, TpauKoB, TPEACTABISATH JaHHBIE B BHUAC TaOHII,
Jarpamm, rpaukoB
59 OnuceiBaTh JaHHbIE C TIOMOIIBIO CTAaTHCTUYECKUX TIOKa3aTellel: CpeIHUX
' 3HaUEHUH U Mep paccenBaHus (pa3Max, IUCIEPCHs U CTAaHAAPTHOE OTKIOHEHHE)
53 HaxonuTh 4acTOThI YMCIOBBIX 3HAYEHUN U YaCTOThI COOBITHH, B TOM YHCIE 1O
' pe3yapTaTaM U3MEpeHuil U HaOIoAeHu !
Haxonuth BeposSITHOCTH CllydailHBIX COOBITHI B OMbBITaX, 3Has BEPOSTHOCTU
5.4 JJIEMEHTApPHBIX COOBITHIA, B TOM YHCIE B OMNBITaX C PaBHOBO3MOXHBIMU
AIIEMEHTAPHBIMU COOBITUSIMH
55 Hcnonb3oBaTth rpaguueckue MOJENU: JEPEeBO CIYYalHOTO SKCHEPUMEHTA,
JrarpamMmsl Diiniepa, yucioBas npsaMas
OnepupoBaTh MOHATUSAMH: MHOXECTBO, MOJMHOECTBO; BBINOIHATH ONEpaluu
5.6 Ha/J MHOXXECTBaMH: OOBEIMHEHUE, TepecedyeHue, AOTMOJHEHHUE; MePeUUCIIATh
3JIEMEHTBI MHOKECTB, IPUMEHATH CBOMCTBA MHOKECTB
Hcnonb3oBath rpaduueckoe MpeacTaBIeHHEe MHOKECTB M CBSI3€H MeX1y HUMHU
5.7 JUIsl OTIMCaHUs MPOLIECCOB M SIBJICHHM, B TOM 4YHCIIE€ IPHU PEIICHUM 3aJay U3
JPYrux y4eOHBIX MPEIMETOB U KypCOB




9 KJIACC

nposelef)(;ll::Moro IIpoBepsiemble Npe/IMeTHbIE Pe3yJIbTAThbI 0CBOCHHA OCHOBHOI
e o0pa3oBaTe/ibHOI MPOrPaMMbI OCHOBHOI'0 00111er0 00pa30BaHM s
5 BeposTHOCTB U cTaTUCTHKA
N3Bnekats u npeodpazoBbIBaTh HHPOPMAIKIO, PEACTABICHHYIO B Pa3IUYHBIX
5.1 UCTOYHUKAX B BHUJE TAONUI, AUarpaMm, rpaduKoB, MPEICTaBIATh JaHHBIC B
BHJIC TaOJIHII, TUarpamm, rpadukoB
- Pemate 3amaum  opraHuW30BaHHBIM TEpPeOOPOM BapHAHTOB, a TaKXKe C
. KCTIOJIb30BAHMEM KOMOMHATOPHBIX MPABUII U METOJIOB
- Hcnons3oBath omucaTeIbHbIE XapaKTEPUCTHKU IS MAacCCHBOB YHCIIOBBIX
. JTAHHBIX, B TOM YHCJI€ CPEHUE 3HAUYEHUS U MEPBI PACCEUBAHMSI
54 Haxomuth 4acToThl 3HaYEHWH W YaCTOTHI COOBITHS, B TOM YHCIIC TOJb3YSICh
. pe3ynbTaTaMu MPOBEAEHHBIX U3MEPEHUN U HAOTIOCHU I
Haxomuth BEpOATHOCTH CIIy4allHBIX COOBITHH B M3yYEHHBIX OIBITaX, B TOM
9.5 YHCIIe B OMBITaX C PABHOBO3MOXKHBIMH 3JIEMEHTAPHBIMU COOBITUSIMH, B CEPUAX
HCTIBITAaHUM JIO IEPBOTO yCIEXa, B CEpUSAX UCTbITaHn bepHyu
Nmers mpexacTtaBieHWe O CIy4alHOW  BEJIMYMHE H O pacOpeiesICHUN
5.6 5
BEpPOSITHOCTEMN
Nmery mnpencraBieHre O 3aKkoHEe OOJBIIUX 4YHCEN Kak O MPOSBICHUU
5.7 3aKOHOMEPHOCTH B CIy4alHOW HM3MEHYMBOCTH M O POJIM 3aKOHA OOJBIIMX
yycell B IPUpoJie U 00IIecTBe

IMPOBEPAEMBIE 2JIEMEHTBI COAEP KAHUSA

7 KJIIACC
Kon IIpoBepsieMblii 3JIeMEeHT CO/IeP:KAHUS
o) BeposTHOCTB M cTaTUCTHKA
[IpencraBnenrie MaHHBIX B BHUAE TaOMUI], auarpamm, rpadukoB. 3amoidHEHHE
- TaONMUIl, YTEHHE | MOCTPOCHUE auarpamMMm (CTOJTOMKOBBIX (CTONOYATHIX) H
. KpyroBbiX). UTeHne rpadikoB peasbHbIX MpolieccoB. M3BieueHne nHGOpMaIiH
W3 TMarpaMM M TaOJIHIl, UCTIOJIh30BAaHNE M MHTEPIPETAIS JaHHBIX
5.2 OnucarenpHass CTaTUCTHKA: CpefHee apudMeTHYecKoe, MeAuaHa, pa3max,




HpOBepﬂeMLIﬁ IJIEMEHT COACPKAHUS

Kox
HauOoJblllee W HaMMEHBIIEEe 3HAaYeHHs HaOOpa YMCIOBBIX JaHHBIX. [IpuMeps
CIIy4aiiHOM M3MEHYUBOCTHU
Crny4dailHbld SKCIIEPUMEHT (OMBIT) U CiydailHOe coObiTHe. BepostTHOCTh U
5.3 yactoTa. Ponb MaloBEpOSTHBIX M MPAKTUYECKU JOCTOBEPHBIX COOBITHH B
npupoze 1 B obmecTse. MoHeTa U UrpajibHast KOCTh B TEOPHH BEPOSITHOCTEH
I'pad, Bepmmna, pedpo. Cremenp BepuuHbl. Yucio pédbep U cymmapHas
creneHb BepuinH. [Ipencrasienue o csizHoctu rpada. Llenu u nukisl. [lytu B
5.4
rpadax. O6xox rpada (sitnepoB myTth). [IpencraBienne 06 OpuEeHTUPOBAHHOM
rpade. Pemenne 3a1au ¢ nomonibio rpagos
8 KVIACC
Kox IIpoBepsieMblii 3JIEMEHT CO/IePKAHUSA
5 BeposTHOCTB U cTaTHCTHKA
51 [IpencrarneHue TaHHBIX B BUJIEC TAOJIHII, TUArpaMM, TpapuKoB
59 MHOXecTBO,  3JIEMEHT  MHOXECTBa, MNOJAMHOXecTBO.  Omepanuum  Hajg
' MHO>KECTBaMHU: 00bEJMHEHHE, IIEpEeCceUeHHE, TOTIOJIHEHNE
53 CaolicTBa omepanuii HaJl MHOXECTBaMHU: NEPEMECTUTENIBHOE, COYETaTEIbHOE,
' pacnpenenuTeabHOe, BKIOYEHUS
54 Hcnonb3oBanue rpaduyeckoro MPEJCTABICHUS MHOXECTB JUId OIHCAHUA
' peanbHBIX TPOLIECCOB U SIBICHUM, IPU PEIICHHUH 3a/1a4.
55 N3mepenue paccenBaHus JaHHbIX. Jlucnepcus W CTaHIAPTHOE OTKJIOHEHHE
' YHCIIOBBIX HA00OpoB. JlnarpaMma paccenBaHusl
DOnemeHTapHble  COOBITUS ~ ciiydyailHOro  ombiTa.  CiyyaiiHble  COOBITHSL
56 BepositHoctu  coObiTHii. OmnbITBI ¢ PaBHOBO3MOKHBIMH  3JIEMEHTApHBIMU
' coObrTrsiMu. CriydaiiHeiil BeIOOp. CBsI3b MEXKAY MAJIOBEPOSITHBIMH M MIPAKTUYECKU
JIOCTOBEPHBIMU COOBITUSIMU B IPUPOJIE, OOIIECTBE U HAYKE
JepeBo. CBoiicTBa AEpEeBbEB: €AMHCTBEHHOCTh IYTH, CYIIECTBOBAHUE BUCSUYEH
5.7 BEPILHHBI, CBSI3b MEXIY YHUCIOM BEPIIUH U urciaoM péodep. [IpaBuio ymHOXKEHUS.
Pemenue 3agau ¢ nomoupto rpados
58 [IpoTuBomnonoxHsie coObITHs. uarpamma Ditnepa. O0beiMHEHNE U NIepeceueHue
' coObITuil. HecoBmecTHbIe coObITHs. DOpMyIta CI0KEeHUs BEPOSTHOCTEN
5.9 YcnoBHast BeposiTHOCTB. [IpaBuino ymHoxeHust. HezaBucrumble coObITUs
510 IIpencraBnenne sKCIEpUMEHTa B BHUJIE JepeBa. PeleHue 3amad Ha HaxOXKICHHE
' BEPOSITHOCTEN € NOMOIIBIO IEPEBA CIy4allHOIO SKCIIEPUMEHTA, JUarpamm Jusepa




9 KJIACC

Kon IIpoBepsiemMblii 3JIeMEHT COJlePKAHUSA
5 BeposTHOCTB U cTaTHCTHKA

51 [IpencraBnenne AaHHBIX B BHJE TaONMUI], auarpamMm, rpaduKoB, HHTEPIPETAIHS
JTaHHBIX. UTeHHe U NoCTpoeHne TabInIl, TuarpaMm, rpauKoB 1O peasbHBIM JTaHHBIM

5.2 ITepecranoBku U (hakTOpHa

5.3 CodeTtaHust ¥ YMCIIO COYETAaHHUN

5.4 Tpeyronbauk Ilackans. Pemenne 3a1au ¢ ncnosib30BaHuEM KOMOWHATOPUKU

55 l'eomerpuueckas  BeposiTHOCTh.  CiydallHbIi  BBIOOp  TOUKM U3 (QUIYpHI
Ha IUJIOCKOCTH, U3 OTPE3Ka U U3 JIYTU OKPYKHOCTHU

5.6 WcnpiTanue. Yenex u Heynada. Cepust HCIIBITAHUN 0 IEPBOTO ycrexa

5.7 Cepus ucnbiTanuil bepuymim. BepositHocTu coObITHH B cepuun ucnbiTaHuil beprymim

5.8 CrrydaiiHasi BeJIM4YMHA U paclpeesICcHHe BEPOSITHOCTEN

59 Maremaruueckoe oxuganue u aucrnepcus. [IpuMepsl MaTeMaTHUECKOTO OKHJIAHUS
KaK TEOPETHUYECKOT0 CPEJHEr0 3HAUE€HUs BEJTMYHHBI

510 Maremarnueckoe 0XKUJIaHUE u JUcCIiepcust CIIy4aitHON BEJIMYUHBI
«4HUCJIO0 YCIEXOB B CEPUU UCIBITaHUM bepHymim

511 [Tonsatue o 3akoHe GONBIIMX yHucen. M3MepeHne BepoOsSTHOCTEH C MOMOIIBIO YacTOT.
Ponb u 3HaueHne 3aKkoHa OOJIBIIMX YUCEN B TIPUPOJIE U OOIIECTBE

ITPOBEPAEMBIE HA OI'D 11O MATEMATHKE TPEBOBAHUS K PE3YJIbTATAM
OCBOEHUS OCHOBHOM OBPA30BATEJIBHOM ITPOI'PAMMBI OCHOBHOI'O
OBLIEI'O OBPA3OBAHUA

Kon

IIpoBepsiemble TPeGOBAHUS K NMPeIMETHBIM pPe3y/ibTATAM OCBOEHHS

NMPOBEPAEMOro0 OCHOBHOH 00pa30BaTeIbHOM NMPOrPaMMbl OCHOBHOI'O 00111er0 00pa30BaHUsA
TpeOOBaAHUSA Ha ocHoBe PI'OC

YMeHue onepupoBaTh NOHATUSMU: MHOKECTBO, MOJMHOMXKECTBO, OTEpAIlUN HaJl
MHO>KE€CTBaMH; YMEHHE ONEePUPOBAThH MOHITUSIMU: Tpad, CBA3HBIN Ipad, nepeBo,
IUKJI, IPUMEHSATh UX MPHU PEIICHUU 33]a4; YMEHHUE UCIOIB30BaTh rpaduueckoe
MPEACTABICHNE MHOKECTB JIJIsl ONUCAHMS PEAbHBIX IIPOLIECCOB U SIBJICHUH, MPHU
pellIeHnH 3a7a4 U3 JPYrux y4eOHBIX IPEIMETOB

YMmenue ONCpUpOBaThL MOHATHUAMU: OIIPCACIICHUC, aKCuoMa, TCopeMa,
AO0Ka3aTCJIbCTBO, YMCHHUC PACIIO3HABATH HMCTHHHBIC U JIOXKHBIC BBICKA3bIBAHUS,
IIPUBOAUTE IMPUMEPBI U KOHTPIIPUMCEPBI, CTPOUTH BbBICKA3bIBAHUSA U OTPpUIAHUA
BBICKA3bIBaHUM

YmMmenue ONICpUPOBATH MOHATHAMU: HATYPAJIBbHOC YHCIIO, ITPOCTOC U COCTABHOC
YUCJI0, ACIUMOCTb HATYpPAJIbHBIX YUCCII, NPU3HAKU ACIIMMOCTHU, LEJI0C YUCIIO,
MOIYyJlb 4uCJIa, OOBIKHOBEHHAS IIp06B N accCiaTn4dHas )IpOGL, CTElH,Z[&pTHLIfI BHU]
qucia, paiquoHaJIbHOC YUCJIO, HPPAIHUOHAIIBHOC YUCIIO, apI/I(I)MCTI/I‘-ICCKI/Iﬁ KBana-




Kon
NPoBePSIEMOro
TpeOoOBaHUs

IIpoBepsiemble TPeOOBaAHMS K MPEAMETHBIM Pe3y/JbTaTaM OCBOEHUsI
OCHOBHOI1 00pa30BaTe/IbHOI MPOrpaMMbI OCHOBHOTO 00111er0 00pa3oBaHUsA
Ha ocHoBe ®PI'OC

paTHI)Iﬁ KOpCHb, YMCHHC BBbIIIOJIHATH I[eflCTBI/ISI C 4uciiaMH, CpaBHUBATb
U yrnopsAa0o4dMBaTh 4YuCIa, HOPCACTABJIATH YHCIAa Ha KOOpI[HHZlTHOfI HpﬂMOi/JI,
OKPYIIATH YKCiia;, YMCHHUC ACJ1aTh MIPUKUAKY U OLCHKY pE3ylibTaTa BBEIUMCIICHUH

YMeHue onepupoBaTh IOHSATHSIMHU: CTCIEHb C IEJIBbIM  IOKa3aTelseMm,
apu(METHYECKUI KBaJIpaTHBI KOPEHb, MHOTOWIEH, aireOpandeckas apoOb,
TOXJIECTBO; 3HAKOMCTBO C KOPHEM HATYpaJIbHOW CTEIEHU OOJIbIIE CIMHUIIbI,
YMEHHE BBIMOJHATH pacué€Tsl Mo (popmynam, npeodpazoBaHus LENBIX, APOOHO-
palMOHAILHBIX BRIPAKECHUH M BBIPOKCHHUN C KOPHSIMH, Pa3I0KeHHEe MHOTOWICHA
Ha MHOKUTEJIH, B TOM YHUCIIE C UCIOJIb30BaHUEM (POPMYIT Pa3HOCTH KBAJPaTOB U
KBaJ[paTa CyMMBbI M Pa3HOCTH

YMeHHne onepupoBaTh NOHATUSMHU: YHMCIOBOE PAaBEHCTBO, YPaBHEHHE C OJHOU
IIEPEMEHHOM, YHCIOBOE HEPABEHCTBO, HEPABCHCTBO C IIEPEMEHHOM; yYMEHHE
pemiatb JIMHEWHbIE W  KBaJpaTHblE ypaBHEHUS, JIpOOHO-palloHaIbHbIE
YpPaBHEHUsI C OJIHOM IEPEMEHHOM, CHCTEMBl JBYX JIMHEWHBIX YpPaBHEHHU,
JMHEWHbIE HEpAaBEHCTBA M MX CHUCTEMBI, KBaJIpaTHbIE U JIPOOHO-pallOHAIbHbBIE
HEPaABEHCTBA C OJIHOW IIEPEMEHHOM, B TOM YHUCIIE NPU PELICHUM 33]1a4 U3 IPYTUX
MPEAMETOB M MPAKTHUYECKUX 3a/1ad; YMEHHE HCIOJIb30BaTh KOOPIWHATHYIO
IPSIMYI0 ¥ KOOPJIMHATHYIO INIOCKOCTh JJIs1 M300paXKeHUsl pelICHUH ypaBHEHUH,
HEPABEHCTB U CUCTEM

YMeHue oneprupoBaTh MOHATUAMHA: QYHKIHS, TpaGuK QyHKIIUH, HYIU (QYHKIUH,
MPOMEXYTKA  3HAKOIMOCTOSIHCTBA, TPOMEXYTKHM BO3pacTaHWs, yOBIBaHUS,
HauOoJIbIllce W HaWMCEHbIIee 3HA4YCHUs (QYHKIUU; YMEHHE OINEepUpOBaTh
MOHATUSAMU: TIPsIMasi TPOTIOPIIMOHATILHOCTD, JTHHEHHasT (PYHKIHS, KBapaTHIHAS
(dbyHkuus, obOpaTHas NPOMOPLHHUOHAIBLHOCTh, Mapaboja, rumnepboia; yMEHHE
cTpouTh rpaduku GYHKIHUI, UCTIOIB30BATh IPadUKU IS ONPEIEICHHUS CBOWCTB
NPOIIECCOB M 3aBHCUMOCTEH, [UIA pEImIeHHs 3aJad W3 JPYTUX Y4eOHBIX
NPEMETOB U PEANbHOW J>KW3HW; YMEHHUE BBIpaXXaTh (popMyaamMH 3aBUCUMOCTH
MEXy BEIIMIYMHAMU

YMeHue OIICPUPOBATL INOHATHUAMU: IIOCICAOBATCIBLHOCTD, apI/I(bMeTI/I‘ICCKaH u
TeOMCTPpUYICCKas IIporpeCcCcuu; YMEHHUC HCIIOJIB30BAaTh CBOMCTBA
HOCJ'Ie,Z[OBaTeJ'ILHOCTCI‘/‘I, (bOpMy.]'IBI CYMMEI U 06]].[61"0 YJICHa IIpHu pCIICHUU 3a/ia4,
B TOM YHCJIC 3a/1a4 U3 JPpYyIrux y‘IG6HHX npeaIMCTOB U peaﬂBHOﬁ KHU3HHU

YMeHue peliaTh 3aa4M Pa3HbIX THUIIOB (B TOM YHMCJIC Ha IIPOLUCHTHI, OOJIM U
qaCTu, ABHKCHHC, pa60Ty, HOCHY TOBApOB MU CTOUMOCTH IIOKYIIOK MW YCIIYT,
HaJIOTH, 3aJa4Yu H3 obOmactu YIIpaBJICHUA JIMYHBIMH U CEeMEHUHBIMU q)HHaHCB.MI/I);
YMCHHE COCTABJIATH BbBIPAXKCHUA, YPAaBHCHUA, HCPABCHCTBA U CHCTCMBI IIO
YCJIOBHUIO  3aJaud, HCCICAOBATHL IIOJIYYCHHOC  PCIICHHUEC U  OLICHHBATH
HpaBI[OHOI[O6HOCTB MOJIYYCHHBIX pPE3YJIbTAaTOB

YMeHue omepupoBaTh MOHATUAMHU: (GHUrypa, TOUKa, OTPE30K, HpsMas, Jyd,
JOMaHasi, Yrojl, MHOTOYTOJIbHUK, TpPEYroJbHUK, PpaBHOOEAPEHHBIH U
PaBHOCTOPOHHUI TPEYrOJIbHUKH, MPSIMOYrOJbHBI TpPEyrojJbHUK, MeIuaHa,
OucceKTpuca M BBICOTA TPEYroJbHUKA, YETHIPEXYTOJIBHUK, Mapajulesorpamm,
poMO, MPSMOYTOJIbHUK, KBaJpaT, Tpameuus; OKPY>KHOCTb, KPYT, KacaTellbHas;
3HaKOMCTBO C MPOCTPAHCTBEHHBIMH (PUI'ypaMu; yMEHHUE peliaTh 3a7ayd, B TOM




Kon
NPoBePSIEMOro
TpeOoOBaHUs

IIpoBepsiemble TPeOOBaAHMS K MPEAMETHBIM Pe3y/JbTaTaM OCBOEHUsI
OCHOBHOI1 00pa30BaTe/IbHOI MPOrpaMMbI OCHOBHOTO 00111er0 00pa3oBaHUsA
Ha ocHoBe ®PI'OC

Yrcie W3 MOBCEIHEBHOM XU3HHM, HA HAXOXKJICHHE T'€OMETPHUYECKHX BEIMYHH C
NPUMEHEHHEM M3yYEeHHBIX CBOHUCTB (QUTYp U (HaKTOB

10

YMeHue  omepupoBaTh  HOHSATHSMH:  PaBEHCTBO  (UTyp,  paBEHCTBO
TPEYIrOJIbHUKOB; MApAJUICIIbHOCTDb U MEPICHAUKYIAPHOCTD NPAMBIX, YIOJI MCXKIY
NPSMBIMH, TIEPICHIUKYISIP, HAKIOHHAS, TPOCKIHs, ToAo0une Guryp, moaoOHbIe
TPECYIrOJIbHUKH, CUMMCTPUA OTHOCHTCIBHO TOYKH n Hp?[MOfI; YMCHUC
pacrno3HaBaTh PaBEHCTBO, CUMMETPHIO U Mojobue (uryp, mapauieabHOCTh U
MEPIEHIUKYIAPHOCTD IIPSAMBIX B OKPYKAIOIIEM MUPE

11

YMeHune onepupoBaTh MOHATUSIMH: JIJIUHA, PACCTOSTHUE, YroJl (BeIMYMHA Yria,
CHHYC M KOCHHYC yIJla TPEYTroJIbHUKA), TUIONIAh; YMEHHE OIICHUBATH pa3Mephl
MPEAMETOB U OOBEKTOB B OKPYXKAIOIIEM MHPE; YMEHUE MPUMEHATH (POPMYIIbI
TepuMeTpa | IUIOIIaJl MHOTOYTOJBHUKOB, JUTMHBI OKPYKHOCTH M TUIOIIAJN
Kpyra, oobeMa TpsIMOYTOJBHOTO Mapajulelienueia; YMEHHEe MPUMEHATh TPH-
3HaKd PaBEHCTBA TPEYrOJbHHKOB, TEOPEMY O CyYMME VIJOB TPEYroJibHUKA,
teopemy [ludaropa, TpPUTOHOMETPHUYECKHE COOTHOIICHUS IS BBIUYUCICHUS
JUTUH, PACCTOSIHUM, MIIOIIAIeH

12

Ymenue uzobpaxarb miockue GuUrypsl 1 uX KOMOMHAIMHU, TPOCTPAHCTBEHHbBIE
¢Gurypel OT pyKH, C HOMOIIBIO YEPTEKHBIX HHCTPYMEHTOB M JIEKTPOHHBIX
CPEACTB IO TEKCTOBOMY MJIM CUMBOJIBHOMY OITUCAHUIO

13

YMeHue omnepupoBaTh MOHATUSAMHU: MPSMOYrOJIbHAs CHCTEMa KOOPIHMHAT;
KOOpPJIUHATHI TOYKH, BEKTOP, CyMMa BEKTOPOB, ITPOM3BEIEHNE BEKTOPA HA YHCJIO,
CKaJs[pHOE IMPOM3BEIEHUE BEKTOPOB; YMEHHE UCIOJIb30BaTh BEKTOPHl U
KOOPJMHATHI JJIsl MPEJCTABICHUS JAHHBIX U PEIIEeHUs 3aj1ad, B TOM 4YHCIIEe U3
JPYTrUX y4eOHBIX IPEIMETOB U pealbHOM KU3HU

14

YMeHue onepupoBaTh MOHSATUSMHU: CTOJOUMKOBBIE M KPYrOBbIE JIHArpaMMBI,
TaONMUIBI, cpelHee apu@MeTHuecKoe, MeauaHa, HauOoJIblllee U HaWMEHbIIIee
3HauEHUSs, pa3Max YMCIOBOro Habopa; yMeHUE U3BJIEKAaTh, HHTEPIPETUPOBATH U
npeoOpa3oBbIBaTh HMH(OPMALIHMIO, TPEJCTABICHHYI0 B Ta0lMIIAX U Ha JAua-
rpaMMax, OTPaKAOIIYI0 CBOMCTBA U XapaKTEPUCTHKU PEATbHBIX MPOLIECCOB H
SIBJICHUI; yMEHUE PACIIO3HABATh U3MEHUYUBBIE BEIMYUHBI B OKPYKAIOIIEM MUPE

15

YMeHue  onepupoBaTh  HNOHITHSMH:  CIOy4allHBIA  OMBIT  (CIy4ailHBIN
9KCIIEPUMEHT), 3JEMEHTapHOe COOBbITHE (dMEMEHTApHBIM HCXOJ) CIy4ailHOTO
OTbITa, CIlydallHOe COOBITHE, BEPOATHOCTH COOBITHUS, YMEHHE HaXOJUTh
BEPOSITHOCTH CIIy4alHBIX COOBITHII B ONBITaX C PaBHOBO3MOXHBIMHU 3JIe-
MEHTApHBIMH COOBITUAMM; YMEHHUE pelIaTh 3aJa4yd METOJ0M OPraHH30BaHHOTO
nepebopa W C HCIOJNB30BAaHHEM IMIpaBWJIa YMHOXKEHHUS; yYMEHHE OIIEHHUBATh
BEPOSITHOCTH peajbHBIX COOBITUI W SBJICHWI, MOHUMATh POJIb MPAKTUYECKU
JOCTOBEPHBIX M MaJIOBEPOSTHBIX COOBITUN B OKPY’KAIOIEM MHPE U B KU3HH,
3HAKOMCTBO C TMOHSTHEM HE3aBUCHUMBIX COOBITHI; 3HAKOMCTBO C 3aKOHOM
OOJBIINX YKCEN U €T0 POJIHI0 B MACCOBBIX SIBJICHUSIX
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YmMmenue BLI6I/IpaTB IO AXO AU I/ISY‘{CHHHﬁ MCTOA Jid PCHICHUA 3adayvu,
OpUBOIUTE MPHUMEPBI MATCMATUYICCKUX 3aKOHOMepHOCTCﬁ B MMpUPOJC U KHU3HU,
pacrio3HaBaTbh IMPOABJICHHUEC 3aKOHOB MATCMATHKHW B HCKYCCTBC, OIIMCLIBATH
OTACJIIbHBIC  BBIAAIOMIUCCA  PE3YJIbTAThI, MOJIYYCHHBIC B XOJC  Pa3sBUTUA




Kon IIpoBepsiemble TpeOOBaHMSA K IPEAMETHBIM pe3y/JbTaTaM OCBOCHUS
NPOBEPSIEMOr0  OCHOBHOI 00pa3oBaTe/IbHOI MPOrpaMMBbl OCHOBHOTI'0 00111ero 00pa3oBaHus
TpeOOBaHuUs Ha ocHoBe PI'OC

MAaTE€MaTHKU KaK HayKH, IPUBOJUTH IPUMEPbl MATEMaTUYECKUX OTKPBITUM U MX
aBTOPOB B OTEYECTBEHHON U BCEMUPHON UCTOPHUHU

HEPEYEHD 2JIEMEHTOB COAEPKAHUS, IPOBEPSEMbBIX HA OI'D ITO
MATEMATHKE

Kon IIpoBepsieMblii 3JIEMEHT CO/IePKAHUSA
1 Yucna v BBIYMCICHUS
1.1 HarypanbHhblie u nensie yncna. [Ipu3Haku AeTMMOCTH UEJIBIX YHCE
12 OOBIKHOBEHHBIE W JIECATUYHBIE JPOOU, TMPOICHTHI, OCCKOHEYHBIC MEPHOIUUECKHE
Ipoou
1.3 PannonanpHblie uncia. Apudmernyeckue onepanuy ¢ palfioHaIbHbIMU YUCIaMU
1.4 JleiicTBuTenbHble yncia. ApupMeTHiyecKre onepanuu ¢ JeMCTBUTENbHBIMH YHCIIaMU
15 HpI/I6J'II/I)KéI-£HI>Ie BBIYMCIICHUS, IPABUJIA OKPYTJIEHHUS, IPUKUIKA U OLEHKA Pe3yJbTara
BBIUMCIIEHUI
2 AnreOpandeckue BhIpaXKEHUs
2.1 BbykBeHHbIe BhIpaKeHUS (BBIPAKECHUS C TICPEMEHHBIMH )
29 Crenensb ¢ nenbiM nokaszaresneMm. CTeneHb ¢ paqMOHAIbHBIM MOoKa3aTenemM. CBoKCTBA
CTENIEHU
2.3 MHorousieHsl

2.4 Anrebpaundeckas 1po0b

o5 Apudmernueckuit KopeHb HaTypalbHOU creneHu. JlelcTBHUA ¢ apuMETHUCCKUMHU
KOPHSIMU HATypaJIbHOM CTETICHU
3 YpaBHEHHs 1 HEPABCHCTBA
3.1 Lenble u apoOHO-paMoHanbHble ypaBHEeHUS. CUCTEMBI U COBOKYITHOCTH ypaBHEHUI
39 Lensle wu  apoOHO-panoHanbHBIE HepaBeHCTBA. CHCTEMBI U COBOKYITHOCTH
HEPaBEHCTB
3.3 Pemrenne TekCcTOBBIX 3a1a4
4 YucnoBkle MOCIEN0BATEIbHOCTH
41 ITocnemoBaTenLHOCTH, CIIOCOOBI 3aJaHMS ITOCIIEN0BATENLHOCTEMH
4.2 Apudmernueckas u reoMeTpuueckas mporpeccuu. DopmMyna CI0KHBIX TPOIICHTOB
5 OyHKIMH

5.1. Oynkius, crnocoOs! 3ananust yHkiun. I'papux Gyrkiumn. OOnacTs onpenencHus u




Kox

HpOBepﬂeMblﬁ IJIEMEHT COACPKAHUS

MHO>eCTBO 3HaueHuil Qpynkumu. Hymn ¢ynkumu. IIpomMexyTku 3HAKOOCTOSHCTBA.
[IpoMexxyTKM MOHOTOHHOCTH (PyHKIMH. MaKCHUMyMbl W MHHUMYMBI (DYHKITUH.
Hauboupiee u HanmeHblee 3HaYeHUE (DYHKIIUN HA TPOMEKYTKE

6 Koopaunats! Ha IpsAMOM U INIOCKOCTH
6.1 KoopnunaTtnas npsmas
6.2 JlexkapToBbI KOOPAUHATHI HA TVIOCKOCTH
7 I'eomerpus
7.1 I'eomerpuueckue purypsl 1 Ux cBoiicTBa
7.2 TpeyronbHuk
7.3 MHOTroyrojasHIUKN
7.4 OKpyXHOCTb U KpYyI
7.5 N3mepenue reoMeTpudecKiX BEIUUNH
7.6 BexTops! Ha MI0CKOCTH
8 BeposTHOCTB U cTaTHCTHKA
8.1 OmnwucarenbHas CTaTUCTHUKA
8.2 BepostHocTh
8.3 Kombunartopuka
8.4 MHoxecTBa
8.5 I'padmr




OLHEHOYHBIE MATEPHUAJIBI

B coorBerctBUM ¢ TpeOoBaHusMHU ~ DeAepalibHBIX  TOCYAAPCTBEHHBIX
0o0pa3oBaTeIbHBIX CTAHAAPTOB MEHSETCS CcHUCTeMa TpeOOBaHMM K pPe3ynbTaTy
o0pa3oBaHUs U CUCTEMa OIICHUBAHUS JOCTHIKECHUN yUaIIUXCS.
Buabl oneHUBaHuUA:
- cTapTOBast (BXO/HAS) TUArHOCTUKA;
- TeKyIllee OLICHUBAHUE;
- TEeMaTUYECKOE OIICHUBAHUE;
- UTOTOBOE OIICHUBAHMUE.
Cmapmosas uiu 6x00Has AUATHOCTHKA MPOBOJAUTCS YUUTEIEM UIN aIMUHUCTpAIuen
0o0pa3oBaTeIbHON OpraHU3alluy B paMKax BHYTPUIIKOJIHHOTO MOHUTOPHUHTA B IIEJISIX
OIICHKHA TOTOBHOCTH 00YyYarOImMXCsS K 00y4eHHUIO.
K mexywemy oneHuBaHMIO TIO MaTEMaTHKE OTHOCUTCS OIIEGHKA YYHUTEJIeM
PE3YIBTATOB PA3JIMUHBIX BUJIOB JEATCIBHOCTH O0yYarOIIerocs:
* YCTHOTO/TTMCBMEHHOTO OTBETa Yy JIOCKH (JI0KA3aTelbCTBO TEOPEMBI, pEIIeHUe
TEKCTOBOM 3aJ1aud, U3JI0)KEHUE TCOPUH U T.IL.);
* BBITIOJTHEHHUS TTUCHbMEHHON CaMOCTOSITEIbHON paOOThI (BBITIOJIHEHUE YIIPAKHEHUH U
pelIeHne 3aa4 pa3InuyHON CIIOKHOCTH);
* BBITNIOJIHEHHUS] TIPAKTHUECKON pPaboThl (TIOCTPOCHHE TEeOMETpUYeCKuX GUryp u
KoH(pUrypamui, ruarpamm, rpaduKoB, MPOBEICHUE CTATUCTUYECKOTO IKCIIEPUMEHTA,
ompoca u T. 1.);
* BBINIOJTHEHUS IPOBEPOUYHBIX pPabOT (MaTeMaTHYECKOro IUKTAHTA JJI IPOBEPKHU
OBJIQJICHUSI TEPMHUHOJIOTHEH, TecTa Ha TPOBEPKY CHOPMHUPOBAHHOCTH 0a30BBIX
YMEHHH 110 TEME U TIp.).

Temamuueckoe oyenusaHue
Temarnueckass OIIGHKAa TMIPEACTABIsACT COOOW MpOIEAYypY OILICHUBAHHUS YPOBHS
JTOCTHDKCHHUSI TEMAaTHYCCKHX TUIAHUPYEMBIX PE3YJIbTATOB MO YYECOHOMY IPEAMETY.
JIns  OIEHKM TEeMaTHYECKUX TIUIAHUPYEMBIX PE3YyJbTaTOB IO MaTeMaTHKE
TPaJAUIIMOHHO HCIIOJIF30BaHHE KOHTPOJBHBIX pabor. Ha mnpoBenenne paboThI
otBoMTCS 1 ypok, B Hee BKItOUaroT OT 5 10 10—12 wm Oosee 3amanuii.
Hmozosoe oyenusanue OCYHMECTBISECTCS B KOHLE Troja oOydeHus. TpagulluOHHO
HUTOTOBBIA KOHTPOJIb IT0 MaTeMAaTHKE MPOBOJUTCS B (hOpME KOHTPOIBHON paOdOTHI MIN
TeCTa, COCTOSIIIUX U3 HECKOJIbKUX 3aJJaHUI Pa3IMUHOMN CIOKHOCTH.
IIpu olleHUBAaHWU YUUTHIBAIOTCS:
— CJIO)KHOCTh MaTepuania;
— CaMOCTOSATEIBHOCTh MPUMEHCHUS 3HAHH;
— TMIOJHOTa W TNPaBWJIBHOCTH OTBETA, CTENEHb IIOHMMAHHS M KOPPEKTHOCTh
HCTOJIb30BaHUS MaTeMaTHYECKUX TEPMHUHOB;
— aKKypaTHOCTb BBITIOJTHEHUSI TUCHbMEHHBIX Pa0oT;
— OCOOEHHOCTH Pa3BUTHSI 00YUaIOIIETrOCs



OueHnBaHue YCTHBIX OTBETOB
OTBET OLICHUBAETCS OTMETKOU «5», €ClIu 00yUaroIIHiics:

- TOJHO PacKpbUI COJIepXKaHHE MaTepuajiia B 00beMe, NPEAyCMOTPEHHOM
MPOTrpaMMON U Y4EOHUKOM;

- W3JIOKWI MaT€pUall TPAMOTHBIM SI3BIKOM B  OMNPEICICHHON JIOTUYECKOU
MOCTIEIOBATENILHOCTH, TOYHO MCIOJB3ys MAaTEMaTUYECKYI0 TEPMHUHOJOTUIO U
CHUMBOJIUKY;

- MPABWJIHLHO BBIMOJHUI PUCYHKH, YEPTEKH, TPaPUKH, COMMYTCTBYIOIINE OTBETY;

- MOKa3aJl yMEHHE WILTIOCTPUPOBATH TEOPETHUYECKUE TMOJIOKEHUS KOHKPETHBIMU
npuMepamMu, TPUMEHSATh UX B HOBOW CUTyallMU MNPU BBINOJIHEHUM MPAKTUYECKOTO
3aJ]aHuUs;

- MPOJAEMOHCTPUPOBAT YCBOCHHUE pPAHEE H3YUYEHHBIX COMYTCTBYIOLIUX BOIPOCOB,
c(hOpMUPOBAHHOCTh M YCTOMYMBOCTH HCMOJB3yEMBIX TMPHU OTPAOOTKE YMEHUU W
HAaBBIKOB;

- OTBEYAJI CAaMOCTOSITEILHO 03 HaBOASIIUX BONMPOCOB yuHTessl. Bo3MOXXHBI OJlHA -
JIB€ HETOYHOCTHU MPHU OCBEIICHUU BTOPOCTEIEHHBIX BOINPOCOB WM B BBIKJIAJKAX,
KOTOPBIE YUEHUK JIETKO MCHPABUII 10 3aMEUAHUIO YUUTEIS.

OTBET OLICHUBACTCSI OTMETKON «4», €CITi 00yUYarOIIHIACS

- B U3JIOKCHUH JOMYIIEHBI HEOOJIbIINE MPOOEIbl, HE MCKA3UBIINE MaTeMaTHYECKOE
COJep’KaHWE OTBETa; - JOMYILIEHbl 1-2 HemoyeTa MNpU OCBEMIEHUHM OCHOBHOIO
COJEpKaHMsI OTBETA, HCIPABJICHHBIE IIOCIE 3aMEYAHUS YUMTEINs; - JIOIMYIICHBI
omunbka i Oojee JBYyX HENOYETOB IPHU OCBEIICHHMH BTOPOCTENEHHBIX BOMPOCOB
WIM B BBIKJIaJIKaX, JIETKO UCIIPABIICHHBIE I1OCIIE 3aMEYaHUsl YUUTEII.

OTBeT OIICHUBAETCS OTMETKON«3», €clii 00yJaronuiics:

- HENOJHO pacKpbITO COJAEpKaHWE MaTepuayia (CoAepKaHUE  HU3JI0KEHO
¢parmMeHTapHO, HE BCErjAa MOCIEAOBATENbHO), HO IOKa3aHO o0Ilee MOHMMaHHEe
BOIIPOCA U MPOJIEMOHCTPUPOBAHbl YMEHUA, JOCTATOYHBIE [Ji JadbHEHIIEro
YCBOEHUS MPOTPAMMBI;

- UMEJNHCh 3aTPyJHEHUS WIH JOINYIICHbl OMIMOKA B ONpPENEICHUU TOHSATUH,
UCIIOJIb30BAHUM ~ MATEMAaTH4YECKOM  TEPMHUHOJOTHMHU,  4YEepTekaX,  BBIKIAJKAX,
HCHPABJIECHHBIE TIOCJIE HECKOJIBKUX HABOIAIIUX BOIIPOCOB YUUTEIIS;

- YYEHHMK HE CHpPAaBWJICA C IMPHUMEHEHHMEM TEOPUM B HOBOM CHUTYyallUu IIpH
BBHITIOJTHEHUHU TTPAKTUYECKOTO 3a/IaHMsI, HO BBITIOJTHUI 0053aTeIbHOE 3aJaHUE;

- IIpU JOCTATOYHOM 3HAHUU TEOPETUUYECKOI'0 MaTepuaja BbISBICHA HEAOCTATOYHAs
c(OpMHPOBAHHOCTh OCHOBHBIX YMEHHMA W HABBIKOB; - YUYEHHUK ITOKa3bIBACT
OCO3HAHHOE YCBOEHHE 00Jiee MOJOBUHBI U3yUYEHHBIX BOIPOCOB, JOMYCKAET OLIMOKH B
BBIUMCIICHUSX U PEUICHUU 33724, HO UCIIPABIISIET UX C MOMOIIBIKO YUUTEIA.

OTBeT OLICHUBACTCS OTMETKOM «2», €CIU 00YyJaOIIHIAC:

- HE pacKpbITO COJIepKaHhe y4eOHOTO MaTepHaa;

- 0OOHapyXeHO HE3HAaHWE WM HETIOHMMAaHHE YYEHUKOM OOJIbIied WM Hambosee
BKHOW 4acTH y4eOHOro MaTepuania;

- JIONYIIEHbl OMIMOKA B  OMNPEJEJICHUU TOHSATUSA, TMPU HCIOJIH30BAHUU
MaTeMaTU4eCKOM TEpPMHUHOJIOTMM, B PHUCYHKaX, uepTexax uium rpadukax, B
BBIKJIJIKAX, KOTOpPBIE HE MCIPABJIEHbI MOCJIE HECKOJbKUX HABOISIIMX BOIPOCOB
YUUTES;




- YYEHHK HE CIIPABIIETCS C PELICHUEM 3aad M BBIYMCICHUSMH JAXE C ITOMOIIBIO
YUUTEIIS.

OuneHka NUCbMEHHBIX OTBETOB
[Ipu oueHKe camocmosamenbHbix pabom, CTaBATCA CAEAYIOIINE OTMETKHU:
“5”- paboTa BbITIOJIHEHA OE301ITHO0YHO;
“4”- B pabore gonyiensl 1 rpy6as u 1-2 HerpyOble ommoKu;
“3”- B pabote gomyuieHsl 2-3 rpyObie win 3 u 6osiee HETpyOble OMIMOKY;
“2”- ecnu B pabote nonyiueHsl 4 u 6osiee rpyObIX OIIMOOK.

[Ipu oLleHKE KOMOUHUPOBAHHBIX CAMOCMOAMENbHBIX PAOON
OtMmetka "5" cTaBUTCS, eciu paboTa BBINMOJIHEHA 0€301IH00YHO;
OtmeTtka "4" cTtaBuTcs, eciau B paboTe nonyueHsl 1-2 omumbku u 1-2 Hepoyera,
IPU 3TOM OIITUOKH HE JOJIKHO OBITh B 3aja4€;
Otmerka "3" craBuTcs, ecnu B paboTe jgomyiieHbl 3-4 omubku u 3-4
HEJ0YEeTa;
OtMmetka "2" cTaBUTCS, €CIU B pabOTE JIOMYIICHBI 5 OMUOOK;
[Ipu olleHKE nuUCbMEHHBIX KOHMPOILHLLIX PAOOM
Omeem oyeHusaemcs Ommemrkou «3», eciu:
- paboTa BBITIOJHEHA MOJHOCTHIO;
- B JIOTUYECKHX PACCYKICHHSIX U OOOCHOBAHMM PEILEHHS HET MpOoOesoB U
OIITHOOK;
- B pEIIEHWH HET MAaTeMaTHYeCKHX OMMHOOK (BO3MOXHA OJHA HETOYHOCTH,
ONKCKa, KOTOpas HE SBJISETCS CIEICTBUEM HE3HAHWsS WM HEMOHUMaHUs
y4eOHOTr0 MaTepuaia).
Omeem oyeHusaemcs Ommemrkou «4», eciu:
- paboTa BBIMOJHEHA [OJHOCTHIO, HO OOOCHOBAHHS IIIAaroB peHICHUs
HEJOCTATOYHBI (€CIM yMEHHE OOOCHOBBIBATH PACCYXACHHUS HE SIBISUIOCH
CHEIUATBHBIM 00BEKTOM MPOBEPKH);
- JIOMyIICHBl OJHA OMIMOKAa WM €CTh JBa — TPU HeHo4YETa B BBIKJIAJIKAX,
PUCYHKaX, 4YepTekax Wiu rpadukax (eciaw 3TH BUAbI pabOT HE SBISUIHCH
CHEIUATBHBIM 00BEKTOM MPOBEPKHU).
Omeem oyeHusaemcsi ommemrou «3», eciu:
- gomymieHo Oornee omHOW omuUOKM WM 0ojiee JABYX — TPeX HEIOYETOB B
BBIKJIQJIKAX, dYeprexax Wik rpadukax, HO oOydyaronuiics oOJamaer
00s13aTEIPHBIMI YMEHUSIMU TI0 TIPOBEPSIEMOI TEME.
Omeem oyeHusaemcs Ommemrou «2», eciu:
- JIOTMYIIEHBI CYIIECTBEHHBIC OIIMOKHM, TOKa3aBIIWE, YTO OOyYaroNIWiics He
oOnagaeT 00s3aTeNbHBIMU YMEHUSIMH TI0 JJAHHOW TeM€ B IMOJTHOU Mepe.
[Ipu onleHUBaHUU Mamemamuyecko20 OuKmanma CTaBsITCS CIEAYIOLUNE OTMETKU:
OtMmeTKa «5» cTaBUTCS, €U BCsl paboTa BHITIOJIHEHA O€301IMO0YHO;

OtMeTKa «4» CTaBUTCS, €CJIM BHITIOJTHEHA HEBEPHO 1/5 4acTh mpuMepoB OT OOIIIEeTo
4yuCIa;

OtMeTka «3» CTaBUTCA, €CJIM BHINIOJIHEHA HEBEPHO 1/4 4acThb MPUMEPOB OT UX
00IIIeT0 YKncna;



OtmeTKa «2» CTaBUTCS, €CJIM BBIIOJHEHAa HEBEPHO 1/2 4YacTh MPUMEPOB OT HX
o011ero uucna.

HpuMettaHue: 3a I'paMMaTH4YCCKHUC OHII/I6KI/I, AOIYIICHHBIC B pa60Te, OLICHKa IIO
MAaTEMATHUKE HC CHHUKACTCA.

[Ipu oneHWBAaHWUU PE3YyIbTATOB_Mecmuposanis HEOOXOIUMO IOACYATATh YHCIIO
6amioB. OuenuBas paboTy B Oamiax, y4WTellb MPEIBAPUTEIBHO MOJCYUTHIBACT
MaKCHMAaJIbHYI0 CyMMY OaJIJIOB, KOTOPYIO MOXET MOJIYYUTh YUYCHHUK, U IIEHY OJHOTO
Oayia (B MPOIEHTAX).

[Ipu BeIBeeHMM OOIEH OTMETKHM YYHUTEIh OPUEHTUPYETCS Ha CIETYIOUIYIO
IIKaJTy OTMETOK:

OtmeTKa [IpoleHT  OT  MaKCHMAaJIbHOTO
yucia 6aIoB

90-100

70-89

50-69

0-49

N | | Ol

HpI/I OLCHKC 3a}IaHHﬁ, CBJA3aHHBIX C ceomempudecKum mamepuaiom CHHUTACTCIA

OIITMOKOM, €CIIu:
- YYCHHK HEBEPHO IMOCTPOUII TEOMETPUIECKYIO QUTYPY,
- He coOoan pa3Mepbl, HEBEPHO IIEPEBENI OJHHU CIUHUIIBI HU3MEPCHUS B
Apyrue,
- HE yMEeT HCIOJIb30BaTh YEPTEKHBIH HMHCTPYMEHT IS W3MEPEHUS WIIN
TIOCTPOCHHS T€OMETPHUECCKUX (PUTYD.

IIpy  oOlLlGHWBaHWM 3aJaHUN, CBSA3AHHBIX C 2COMEMPUYECKUM  MAMEPUAiIoM
CTaBATCS CJIACAYIOIINE OTMCTKU:
OrMmetka "5" cTaBUTCS, eciu paboTa BBINMOJIHEHA 0€301MIHO0YHO;

OtMmetka "4" cTaBUTCS, €ciu B paboTe JOMyIIeHb! 1-2 omuodka;
OtMmetka "3" cTaBUTCS, €l B pabOTe JOIYIICHBI 3 OIIHOKH;
Otmetka "2" cTaBuTCA, ecnu B paboTe gomyiieHo 4 u 6oee ommooK.

OueHuBaHuE YMEHUS Q0KA3bl8aAMb meopemy 1o TEOMETPUU:

OtmeTka "5" cTaBUTCS, €CIIM:

— oOydJaromuicss KOPPEKTHO BOCIPOM3BEN YEPTEXkK, NPHUBEIACHHBIH B ydeOHUKE,
HEKOTOPBIC TPYIHBIE MOMEHTBHI CMOT OOBSICHHTHh OJTHOKJIIACCHMKAM, OTBeYas Ha HX
BOIIPOCHI;

— paccMOTpeI TEOpEeMy I YaCTHOTO Cllydas, alanTUpys 3aJaHHOE JI0Ka3aTeIbCTBO;
— MOSICHWJI, KaK JaHHas TeopeMa MPOSIBIAECTCS WJIM MOXKET ObITh MCIIOJb30BaHa B
pealbHOM TPaKTUYECKOW CHUTyalluy, MpUBIEKaad I OTOr0 JOMOJHUTEIbHbBIC
TEOPETUUECKUE COOOpAKEHUS,

— oOydyarmuics JEHCTBYET CaMOCTOSTEIbBHO B CIOXKHBIX YyYE€OHBIX H BO
BHEYYECOHBIX CUTYyaIIUsIX;

— paboTa BBINOIHEHA MTOJHOCTHIO.

Otmetka "4" cTaBUTCS, €CIIH:

— 00yYaronuicss KOPPEKTHO BOCIIPOM3BEN YEpPTEXK, IPUBEIACHHBIM B Yy4eOHHKE,
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paccMOTpen pa3inyHble BO3MOXKHbBIE KOH(UTypaLIUU U CIy4au;

— BOCIPOMU3BEJI JJOKA3aTEIbCTBO B COOTBETCTBUHU C JIOTUKOM, TAHHOMN B YUEOHUKE;

— CMOT BOCIIPOM3BECTH JI0KA3aTEIbCTBO C M3MEHEHHBIMU OYKBEHHbIE 0003HAYEHUS U
YEPTEKOM, HEKOTOPBIE MOMEHTBHI JOKa3aTEIbCTBA IMOSICHUI CBOMMH CJIOBaMH,
KOPPEKTHO U aJI€KBATHO UCIIOJIb3Ys H3YYEHHYIO TEPMHUHOJIOTHIO;

— copmynupoBas CIEICTBUSI, CMOT IPUBECTH MPUMEP MPUMEHEHUS TEOPEMBI TIPU
pELIEeHUH CTaHAapPTHOM 3a/1a4H;

— o0yyarouuiicss JIeWCTBYeT CaMOCTOSITENbHO B IIMPOKOM CIHEKTPE THUIIOBBIX,
KOMIIJIEKCHBIX U U3MEHEHHBIX YU€OHBIX CUTYaIUH.

Otmetka "3" cTaBHUTCS, €CIIH:

— oO0yyarolmuiics BBIMIOJHUAJI YEPTEX W BOCIPOM3BEN JOKA3aTEIbCTBO, CIIEIYs
3aIaHHOM JIOTMKE, BO3MOJKHO, JOMYCKas HEKOTOpPbIE HETOYHOCTU U JIOTMYECKUE
IPOITYCKH, HO UCTIPABJISIS UX C TOMOIBIO YUUTEIS;

— HE JIOMyCKaJl CYIIECTBEHHBIX OIIMOOK B (POPMYIHUPOBKAX;

— 3aTPYJHWICS OTBETUTHh HA BOIPOCHI, HO MOKa3aa 00llee MOHUMAaHUE TEOPEMBI, ee
MecTa B 0OLIel CUCTEME;

— CMOT IIPUBECTU NMPUMEP MPUMEHEHHUSI TEOPEMBI MPU PEIICHUU THIOBOM MPOCTOMN
3a/1a44 TOJBKO C MTOMOIIBIO YUYUTENS;

— IEUCTBYET CAMOCTOSATENHHO B IPOCTHIX TUIIOBBIX YUEOHBIX CUTYAIUSX.

OtmeTka "2" cTaBUTCS, €CIIH:

— 3alHYBIINCH B XOJ€ IIepecKa3a, He CMOT IIPOJOJKUTH, HAYaJl U3JI0KEHUE CHAYalIa,
C TPYAOM JOBEJI 10KA3aTeIbCTBO 10 KOHIIA,

— HE MOXET OTBETUTH 110 YEPTEKY HA BOIIPOCHI YTOYHSAIOILETO XapaKTepa,;

— HE MOXET JaThb IIOSICHEHHs] CBOUMH CIIOBAMU;

— UCIIBITBIBAET CEPHE3HBIC 3aTPYIHEHUS B TUIIOBOW CUTYALIUH.
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