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HOACHUTEJIBHAS 3AIIMCKA

[IporpamMma mo maTeMaTuke yriiyOJIEHHOTO YpOBHSI Il OOy4YaroIIMXCs HA YPOBHE
cpeaHero oOmiero oOpa3zoBanusi paspadorana Ha ocHoe DPI'OC COO c¢ yuétom
COBPEMEHHBIX  MHPOBBIX  TpPEOOBaHUW, TPEABSIBISIEMBIX K  MaTeMaTHYECKOMY
0o0pa3oBaHUI0, W TPAIUIUNA poccUiickoro oOpa3zoBaHus. Peanmuzaius mporpaMmbl IO
MaTeMaTHuKe 0OECIEeYMBACT OBJIAJICHUE KIIFOYEBBIMU KOMIETEHIIUSIMHU, COCTABISIOMIUMU
OCHOBY IS  CaMOpPa3BUTHSI W  HENPEPHIBHOIO  OOpa3oBaHUs,  LEIOCTHOCTh
OOIIIEKYJBTYPHOTO,  JMYHOCTHOTO ¥  I[IO3HABATEJIBHOTO  Pa3BUTHUS  JIMUHOCTHU
00yJaronuxcsi.

B nporpammMe nmo matemMatuke y4TeHBI Haeu U mnojoxkeHus «Konmeniuu pasButus
MareMaTHdeckoro oOpaszoBaHusi B Poccuiickoit ®enepanuu». B cooTBeTcTBUH C
Ha3BaHWEM KOHIICTIIIUM MaTeMaTU4YeCKoe 00pa30oBaHUE JOJKHO, B YaCTHOCTH, PeIIaTh
3a1aqy oOecredeHus: HeOOXOJIMMOIro CTpaHe Yucia OO0yJarolmuxcs, MaTeMaThdecKas
MOJATOTOBKA KOTOPBIX JOCTaTOYHA JUIS TMPOJOJDKEHUs] OO0pa3oBaHMS MO Pa3InYHbIM
HaIlpaBJIEHUSM, BKJIIOUas IMPEnojaBaHHe MaTEMaTHKH, MAaTEMaTUUYECKUE HUCCIICIOBAHUS,
paboty B cepe MHPOPMAIIMOHHBIX TEXHOJOTHH W JIPYTHX, a TaK ke OOecreueHus sl
KQXJIOTO0 O0y4YaroIierocsi BO3MOKHOCTH JIOCTI)KCHHSI MaTeMaTUYECKOW TMOJTOTOBKU B
COOTBETCTBHM C HEOOXOJAMMBIM €My ypoBHeM. VIMEHHO Ha pellleHHe STUX 3ajad
HaIleJIeHa MporpaMMa Mo MaTeMaTHKe yriayOaéHHOTro YpOBHSI.

B »noxy mudpoBoii TpaHcopmaiuu Bcex cdep YeIOBEYECKOW N1eATeTbHOCTH
HEBO3MOXXHO CTaThb OOpa30BaHHBIM COBPEMEHHBIM 4YEJIOBEKOM 0e€3  Xopoien
MaTEMaTUYECKON MOArOTOBKH. DTO OOYCJIOBJIEHO TEM, UYTO B HAIlM THU PACTET YUCIO
CIEIUANTBHOCTEH, CBSI3AHHBIX C HEMOCPEACTBEHHBIM NPUMEHEHHEM MAaTEeMaTUKH: U B
chepe SKOHOMHKH, W B OH3HECE, W B TEXHOJOTHYECKHX OOJaCTAX, WU JaXKe B
ryMaHUTapHbIX cepax. Takum o6pazoM, Kpyr 00ydaromuXxcs, AT KOTOPBIX MaTeMaTHKa
CTAaHOBHUTCS 3HAYMMBIM TpeaMeToM, (GyHIAaMEHTOM OOpa30BaHUs, CYIIECTBEHHO
pacmmpserca. B Hero BXOAST HE TOJNBKO OOyYarouIuecs, MJIAHUPYIOIMIUE 3aHUMAThCS
TBOPUYECKOW M HCCIIENOBAaTEIhCKOW paboTOW B 00JIACTM MaTeMaTWKH, WH()OPMATUKH,
¢u3UKN, SKOHOMUKH M B JPYrUX OOJACTAX, HO M T€, KOMy MaTreMaThKa HyXHa s
MCITIOJIb30BaHUS B TTpo(eccusix, He CBSI3aHHBIX HEMTOCPEICTBEHHO C HEH.

[IpukinanHas 3HAYUMOCTb MATEMAaTHKHW OOYCIOBIIEHa TEM, 4YTO €€ MpPeaMEeTOM
ABIAIOTCS (DyHIaMEHTAIBHBIE CTPYKTYpPhl HAIIETO MHUpA: MPOCTPAHCTBEHHBIE (OPMBI U
KOJIMYECTBCHHBIC  OTHOIICHUS, (YHKIHOHAIHHBIE 3aBUCUMOCTH M  KAaTETOPHH
HEONpeAeNEHHOCTH, OT MPOCTEUIINX, YCBAMBAEMbIX B HEMOCPEICTBEHHOM OIBITE, 0
JOCTAaTOYHO CIIOKHBIX, HEOOXOJIUMBIX ISl PA3BUTHS HAYYHBIX U TEXHOJIOTUUYECKUX UIECH.
be3 KOHKpETHBIX MAaTeMaTHYeCKUX 3HAHUM 3aTPyJHEHO T[OHMMaHUE MPUHIIUIIOB
YCTPOMCTBA M HMCIHOJIb30BAHHUSI COBPEMEHHON TEXHHKH, BOCHPHUSATHE U WHTEPIpETAlUs
pa3HOOOpa3HOM COLMAIIBHOM, 3KOHOMHUYECKOM, MOJUTUYECKON HWH(OpMaIu, Malo
s pekTrBHA TOBCEIHEBHAsA MpaKTUYECKash JeATelbHOCTh. Bo MHorux cdepax
npoeCCUOHANILHON JIESITENIbHOCTH TPEOYIOTCS YMEHUS BBINOJIHATH PACUETHI,COCTABIATh
QITOPUTMBbI, MPUMEHSATH (OPMyJbL, MPOBOAUTH TE€OMETPUUYECKUE UBMEPEHUS U
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MOCTPOCHUS, YUTaTh, 00padaThIBaTh, HHTEPIPETHPOBATh U TPEACTABIATh WH()OPMAITHIO
B BHUJIC TaOJIUII, TUarpaMM U TrpaduKoB, TOHUMATh BEPOSITHOCTHBIN XapaKTep CIIyYaiHBIX
COOBITUH.

OmHOBpEMEHHO C pacmmpeHueM chep MpUMEHEHUS MaTeMaTUKH B COBPEMEHHOM
oOmiectBe BC€ 0Oojee BaKHBIM CTAaHOBHTCS MATEMATHYECKHH CTHJIb MBIIUICHHSI,
MIPOSIBJIAIONINIICS B ONpENCNEHHBIX YMCTBCHHBIX HaBbIKaxX. B Tmpolecce H3ydeHHS
MaTeMaTUKH B apCceHaa MPUEMOB M METOJOB MBINUICHUS 4YEJIOBEKAa €CTECTBEHHBIM
o0pa3oM BKJIFOYAIOTCS WHAYKIUS U IETYKIUs, 0000IICHINE M KOHKPETH3AIUs, aHAIN3 |
CUHTE3, KIacCHU(PUKAMUI W CHCTeMaTHh3alus, abcTtparupoBaHue W aHanorus. OOBEKTHI
MAaTEMaTUYCCKUX YMO3aKIIOUCHUH, TMpaBWia WX KOHCTPYHUPOBAHHS PACKPBIBAIOT
MEXaHHM3M  JIOTHYECKHMX  IMOCTPOCHWH,  CIOCOOCTBYIOT  BBIPAOOTKE  YMCHHS
dbopMyHpoBaTh, OOOCHOBBIBATH M JOKA3bIBATh CYKICHUSA, TEM CaMbiM (OPMHUPYIOT
JOTUYCCKUN CTWJIb MBIIUICHUA. Beaymas pojb NPUHAJICKAT MaTEeMaTUKE B
(bOpMHUPOBAaHUHN AITOPUTMHYCCKOW KOMIIOHCHTBI MBIIIJICHUS W BOCIUTAHUU YMEHUH
JICHCTBOBaThL 10  3aJaHHBIM  AJIrOPHUTMaM, COBCPIICHCTBOBATH HW3BECTHBIC M
KOHCTPYHPOBaTh HOBBIC. B Tmpoliecce pemieHus 3ajad — OCHOBBI IS OpraHU3aIluu
y4eOHOM JeATeIbHOCTH Ha YpoKaX MaTeMaTHKH — pa3BUBAIOTCA TBOpPYECKas U
NIPHUKJIaJIHAsE CTOPOHBI MBIIIJICHUS.

OOyueHue maremaTuke JaéT BO3MOXKHOCTb pPa3BUBATh y OOYYAIONIMXCS TOUYHYIO,
palMoOHANIbHYI0O M WH(OPMATUBHYIO peyb, YMEHHE OTOUpaTh HauOoyiee MOJXOIAIINE
SA3BIKOBBIC, CHMBOJMYECKHE, Tpaduueckue CpeacTBa ISl BBIPAKEHHS CYXKICHUN U
HATJISIIHOTO WX TpenactaBieHus. HeoOXoIWMbIM KOMIIOHEHTOM OOIeld KyJIbTyphl B
COBPEMEHHOM TOJKOBAaHUHU SBISIETCS 00Ilee 3HAKOMCTBO C METOJaMU TO3HAHMS
JEUCTBUTENBHOCTHU, MPEACTABICHHUE O TIPEAMETE U METOJIE MATEMATUKH, €T0 OTIIMYUIX OT
METOJIOB €CTECTBEHHBIX M TYMaHUTAapHBIX HayK, OO0 OCOOCHHOCTSX MPUMEHEHUS
MaTEMaTUKUA IS PEIIeHUs HAy4YHbIX U MNPUKIAAHBIX 3a7ad. Takum oOpa3owm,
MaTeMaTH4eCKoe O00pa3oBaHHE BHOCUT CBOW BKJIaa B (hOPMHUpPOBAHHUE OOIIECH KYJIbTYpHI
YeJioBeKa.

N3yuenne MareMaTWKu CIOCOOCTBYET 3CTETUYECKOMY BOCIHUTAHUIO YeEJIOBEKa,
MOHUMAHUIO KPacoThl W U3AIIECTBA MAaTEMaTUYECKUX PACCYXKIACHHUM, BOCHPHUSITHIO
r€OMETPUYECKUX POPM, YCBOCHHIO UACH CHMMETPHUH.

[TpuopureTHpiMu 1essiMu 00ydeHust maTematuke B 10—11 kiaccax Ha yrimyOnéHHOM
YPOBHE MPOJIOJKAIOT OCTABATHCS :

dbopMHUpOBaHUE TEHTPATBHBIX MAaTEeMAaTHYECKUX TOHATANA (YUCIIO, BEJIUYHMHA,
reoMeTpuueckass (Qurypa, TmepeMeHHas, BEpPOSITHOCTb, (YHKIMSA, TPOU3BOJHAS,
WHTETpaj), 00eCIeuynBaOIMNX MPEEMCTBEHHOCTh M MEPCIEKTUBHOCTh MAaTEMATHIECKOTO
o0Opa3oBaHus 00YUaIOIUXCS;

MOJBEICHHE OOYyJYaIOIMUXCS Ha JOCTYITHOM JUIsi HUX YPOBHE K OCO3HAHHUIO
B3aMMOCBSI3H MAaTEeMAaTHKHA M OKPYXAIOMEro MUpPA, TOHUMAHUIO MAaTEMAaTUKH KaK YacTH
o0IIIel KyJIbTYPBI YEIOBEUECTBA;

pa3BUTHE WHTCIUICKTYAIbHBIX W TBOPUYECKHX CIIOCOOHOCTEH 00ydarommuxcs,
MO3HABATEIFHON AKTHBHOCTH, WCCIIEIOBATEILCKUX YMEHWUW, KPUTHYHOCTH MBITILUICHHUSI,
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MHTEpeca K U3YYCHUIO MaTEMATUKH;

dbopmupoBanue (YHKIIMOHAIBLHOM  MaTEMAaTHYECKON TpaMOTHOCTH: YMEHUS
pacro3HaBaTh MaTEMaTUYECKUE AaCMEeKThl B peajbHBbIX >KMU3HEHHBIX CHUTYalUSIX U TPHU
M3YUYEHUHU IPYTUX YUEOHBIX MIPEIMETOB, MIPOSBICHUS 3aBUCUMOCTEN U 3aKOHOMEPHOCTEH,
dbopmynupoBaTh MX Ha fA3bIKE MaTEMaTUKH W CO3/aBaTh MaTEeMaTUYECKUE MOJIEIIH,
MPUMEHSITh OCBOCHHBIM  MaTeMaTHUYeCKUW ammapaT JJisg pelIeHUusT IPaKTUKO-
OPUEHTHPOBAHHBIX 334, HHTEPIPETUPOBATh U OLICHUBATH MOJYYCHHBIC PE3yJIbTATHI.

OcCHOBHBIMU JIUHMSIMU cojiepkaHusi MatemMaTuku B 10—11 kmaccax yrimy6i€HHOTO
ypOBHS  sABJSOTCS: «Yucina W BBIUMCICHUS», «Anredpa» («Anrebpanueckue
BBIpAYKEHUS»,«Y paBHEHUsIMHEPABEHCTBAY ), « HauanamaremaTrueckoroaHaimusa,
«Teomerpus»  («I'eomerpuyeckue QGurypsl uU  UX  CBOMCTBay, «lM3mepeHue
FCOMETPUYECKUX  BEIUYUHY»), «BeposSTHOCT, U cTatucTthkay. JlaHHbIE JIMHUU
Pa3BUBAIOTCS MapaJlJIeIbHO, KX 1asi B COOTBETCTBUU C COOCTBEHHOM JIOTMKOM, OJTHAKO HE
HE3aBHUCHUMO OJTHA OT JIPYroM, a B TECHOM KOHTAaKTe M B3auMojehcTBuu. Kpome 3toro, ux
OOBEIUHSIET JIOTUYECKasi COCTaBIAIOIIAs, TPATUIUOHHO TMPUCYIIAs MaTeMaTHKE U
MPOHM3BIBAIOIIAS BCE  MaTeMaTHYeCKHE KypCchbl UM COJIep)KaTelbHbIC  JIMHUHU.
ChopmynupoBannoe Bo ®I'OC COO TtpeboBaHUE «yMEHHE ONEPUPOBATH MOHATUSIMHU:
OTpeJIeieHHe, aKCcHuoMa, Teopema, CIIEJICTBUE, CBOWCTBO, NPHU3HAK, J0KAa3aTEIbCTBO,
paBHOCWIbHBIE (POPMYIUPOBKU, YMEHUE (HOPMYITUPOBATH OOPATHOE U MPOTUBOIIOIOKHOE
YTBEPKACHUE, TMPUBOAUTH TPUMEPHl M KOHTPIPHUMEPBI, HCIOIb30BaTh METOJ
MaTE€MaTHYE€CKON WHIAYKLUHUH, MPOBOAUTH JTOKA3ATEIbHBIE PACCYKICHHS NpPU pPEUICHUU
3a/1a4, OLEHMBATh JIOTUYECKYIO0 IPaBUJIBHOCTh PACCYXIACHUN» OTHOCHTCS KO BCEM
y4eOHBIM KypcaMm, a (OpMHpPOBaHHE JIOTHUECKHMX YMEHHM pacmpenensieTcss Mo BCeM
rojiaMm oOy4eHHsI Ha YPOBHE CPEJHETO 00IIero 00pa3oBaHusI.

B coorBerctBHM ¢ ®I'OC COO maTemaTvka SBISETCS 00s3aTEIBHBIM MPEIMETOM
Ha JIaHHOM YpoBHe oOpaszoBaHus. Hacrosmedt mporpamMMoli 1O MaTeMaTHKE
npenycMaTpuBaeTcsl M3ydeHue ydeOHoro mpeamera «MartemaTuka» B paMKax TpEX
y4eOHBIX KypCOB :«AJredpa U Hayama MaTeMaTHUECKOro aHalu3ay,«l eoMeTpusi»,
«BeposaTHOCTh U cTatucTHKa». DOpMUPOBAHUE JIOTUYECKUX YMEHUM OCYILECTBISECTCS Ha
MPOTSDKEHUU BCEX JIET 00YUYEHHs HAa YPOBHE CPETHETO 00111ero o0pa3oBaHusl, a JIEMEHThI
JIOTUKY BKJIIOYAIOTCS B COAEPKAHUE BCEX Ha3BAHHBIX BBIIIE yU€OHBIX KYPCOB.

OOmiee KOMWMYECTBO 4YACOB, HAMpaBIEHHBIX Ha W3YYCHHE MATEeMAaTHKHd Ha
yriryonernom yposae—544: B 10 xinacce—272 vaca (8 wacos B Henento), B 11 kmacce— 272
yaca (8 4acoB B HEJIEIIO).



Pabouas mporpamma OpHUeHTHpPOBaHA Ha LIEJEBbIE MPUOPUTETHI, CHOPMYITUPOBAHHBIE
B (enepasibHOM paboueld mporpaMme BOCIUTAaHUS W B pabouell mporpaMMme BOCIUTaHUS
MAOY «MBanosckass COILl» ¥YBaTCckOro MyHHUIMIIAIIBHOTO pPaiiOHA.

[Iporpamma mo MaTeMaTHMKE COCTABJIIEHa Ha OCHOBE TPEOOBAHMI K pe3yJibTaTaM
ocsoenuss OOIT OOO(COO, HOO), npencrasienubix B DI'OC COO, a Tak ke Ha OCHOBE
XapaKTepUCTUKH  IJIAHUPYEMBIX  PE3yJIbTaTOB JAYXOBHO-HPABCTBEHHOTO  Pa3BHUTHS,
BOCIIUTAHUSI M COLMANM3AIMU O0yYaIoOUXCs, MPEACTaBICHHON B (eaepaibHON paboueit
MpOrpaMMe BOCIUTAHUS U MOJJICKUT HEMOCPECTBEHHOMY IPUMEHEHHIO TIPU peaiu3aliiu
00s3aTeNIbHON YacTH 00pa30BaTeIbHON MTPOTPaMMbl OCHOBHOTO 001Iero 00pa30BaHus.

[Iporpamma mo MareMatuke oTpakaeT ocHOBHbIe TpeboBanus OI'OC COO k
JUYHOCTHBIM, METanpeIMETHBIM W MPEIMETHBIM  pe3yjibTaTaM  OCBOEHUS
o0pa3oBaTeIbHBIX TPOrPAMM.

[Iporpamma no marematuke Aa€T MPEJCTABICHUE O LEISIX 00ydeHUs, BOCIUTAHUS U
pa3BUTHs O0y4YarOMIMXCA CPEICTBAMU YYEOHOro MpeaMeTa, YCTaHABIMBACT 00s3aTeIbHOE
NpeIMETHOE COJEpXKaHUe, IMpeAyCMaTpUBaeT paclpeiesieHne €ero Mo KiaccaM M
CTPYKTYPHPOBAHHUE €ro IO pa3fesiaM 1 TeMaM Kypca, JaéT pacrpeieieHe Y4eOHbIX 4acoB
0 TEMAaTHMYEeCKUM paszfeiaM Kypca U IOCJIeI0BATEIbHOCTh WX HU3Y4YEHHUS C YUYETOM
MEXIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBS3€H, IOTUKK y4eOHOTO MPOLecca, BO3PACTHBIX
0COOEHHOCTEW OO0y4YalomUXCsl; OIMpeAeNseT BO3MOXKHOCTU MpeAMeTa IS pealu3aluu
TpeOOBaHMN K pe3ylibTaTaM OCBOEHHUS MPOrpaMMbl CpeIHEro o0Iero o0pa3oBaHMS,
TpeOOBaHMN K pe3ylibTaraM oOOydeHHUs MaTeMaTHKe, a TakKKe OCHOBHBIX BHUJOB
TS TEHHOCTH 00YJatOITUXCS.



IVIAHUPYEMBIE PE3YJIbTATBI OCBOEHMUS ITPOI'PAMMBI
IHO MATEMATHUKE HA YPOBHE CPE/IHEI'O OBIIEI'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIBTATDBI

1) T'paxaaHCKOro BOCIIMTAHMSI:

C(OPMHPOBAHHOCTh TPAKIAHCKON TMO3UIUU OOYYAIOMIETOCS KAaK AaKTHBHOTO H
OTBETCTBEHHOT'O YJIEHa POCCHHCKOTrO OOIIECTBA, NMPEACTABICHUE O MAaTeMaTHYECKHX
OCHOBaX(yHKIIMOHUPOBAHUSAPA3IUIHBIXCTPYKTYP,IBICHHIM, TPOIIEIYPrPaK IaHCKOTO
ob1recTBa (BBIOOPHI, OMPOCHI M JIPYroe), YMEHHE B3aMMOJICHCTBOBATH C COLUAILHBIMU
MHCTUTYTAMH B COOTBETCTBUU C UX QDYHKIUSAMH U HA3HAUCHHCM;

2) NATPUOTHYECKOTO BOCITUTAHHUSI:
c(OPMHPOBAHHOCTh POCCUICKOM TPaX]JTAHCKOM HJIEHTUYHOCTH, YBAXKEHHUS K
OPOLIJIOMY M HACTOAIIEMY POCCHICKOW MAaTEMAaTHKH, LEHHOCTHOE OTHOIIEHUE K
JOOCTH)KEHUSIM POCCHMCKMX MaTEMAaTUKOB M POCCUICKOW MaTEMaTHYECKON IIKOJIbI,
UCIIOJIb30BAHKE 3TUX JIOCTHKEHUHN B JPYTHX HAYKaX, TEXHOJIOTHIX, cpepax IKOHOMUKH;

3) YXOBHO-HPAaBCTBEHHOI0 BOCIIMTAHMSI:

OCO3HAHHME JYXOBHBIX IIEHHOCTEM POCCUHCKOro Haponaa, CcHOpMUPOBAHHOCTH
HPABCTBEHHOTO CO3HAHUS, JTUYECKOTO IMOBEACHUS, CBS3aHHOTO C MPAKTUYECKUM
NPUMEHEHHEM JOCTHKEHUN HAyKd U JESITeNIbHOCThIO YYEHOT0, OCO3HAHWE JIMYHOTO
BKJIaJ]a B TIOCTPOEHUE YCTONYUBOTO OYIYyIIEro;

4)  ICTEeTHYECKOro BOCIIMTAHMS:
ACTETUYECKOE OTHOIIEHHE K MHpPY, BKIIOYAas O3CTETUKY MAaTEMAaTHYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajad, PEIICHUH, pacCyX ACHUN, BOCIPUUMYHUBOCTH K
MaTE€MAaTHYECKUM aCHEKTaM Pa3IM4YHbIX BUIOB UCKYCCTBA;

5) ¢u3nYecKOro BOCIIMTAHUS:
c(OpPMHPOBAHHOCTh YMEHHS TPHUMCHATh MaTEMaTHYECKUE 3HAHHS B HHTEpecax
3I0POBOTO W 0Oe€30macHoro oOpasa JXKHM3HH, OTBETCTBEHHOE OTHOIICHHE K CBOEMY
3I0POBBIO  (30pOBOE TMHTAaHHWE, COATAHCUPOBAHHBIM PEXUM 3aHATHH W OTAbIXA,
perynsipHas Gu3nUYecKas akTUBHOCTD), (PU3NYCCKOES COBEPIIICHCTBOBAHUE MPHU 3aHATHUAX
CHIOPTHBHO-030POBHTEIBHON JACSATSILHOCTHIO;

6) TpPYAOBOro BOCIIUTAHWS:

TOTOBHOCTh K TpPYAY, OCO3HAHWE IICHHOCTH TPYIOJIOOWS, MHTEPEC K Pa3IuIHbIM
chepam MPOPECCHOHAIBHON JEATEILHOCTH, CBS3aHHBIM C MaTeMaTHKOW W ¢
NPUJIOKEHUSIMU, YMCHHE COBEpIIATh OCO3HAHHBIA BBHIOOp Oymymed mnpodeccun u
peaM30BbIBaTh COOCTBCHHBIC >KWU3HEHHBIC IUIAHBI, TOTOBHOCTH W CIOCOOHOCTH K
MaTEeMaTHYECKOMY OOpa30BaHUI0O M CaMOOOpa30BaHHUIO HA MPOTSIKCHUHM BCEH JKH3HM,
TOTOBHOCTh K aKTHBHOMY YYaCTHIO B PEHICHHM MPAKTUICCKUX 3a]1a4 MAaTeMaTHUYCCKOM
HAIPaBJICHHOCTH;



7)  3KO0JOrH4ecKOro BOCHUTAHMS:

Cc(OPMHPOBAHHOCTh SKOJIOTUYECKON KYIbTYphl, IMOHHMAHHWE BIUSHHUS COIHAIBHO-
HSKOHOMHMYECKHUX MPOIIECCOB HAa COCTOSHUE MPUPOTHON U COIHATBHON CPEIbl, OCO3HAHUE
r100abHOTO  XapakTepa OSKOJOTMYECKHX MpoOJaeM, OpHUCHTAIMS Ha IPUMCHEHHE
MaTeMaTHYECKUX 3HAHUM JUIS pelmIcHWs 3agad B OO0JIACTH OKDPYKAIOMICH Cpejibl,
IUTAHUPOBAHME IMOCTYIKOB M OIEHKH HX BO3MOXKHBIX IOCICACTBHH IS OKPY’KaroIei
Cpebl;

8) UEeHHOCTH HAYYHOT0 MO3HAHMSA:
chopMHPOBAHHOCTh MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKH U OOMICCTBEHHOW MPAKTHKH, MOHMMAHHE MAaTEMAaTHUYECKONW HAyKH Kak
cdepbl 4eTOBCUCCKON JEATCIBHOCTH, ITANOB €€ Pa3BUTUSA W 3HAYUMOCTHU IS PA3BUTHS
[IUBUJIN3AIIUK, OBJAJICHHUE SI3BIKOM MATEMATHKM W MaTeMAaTHYECKOW KYJIbTYpOW Kak
CPE/JICTBOM  TO3HAHHWS  MHpPa, TOTOBHOCTh  OCYIIECTBISTH  MPOCKTHYIO U
HCCIIEI0BATEIbCKYIO IEATEIbHOCTD HHIMBH YA bHO U B TPYIIIIE.

METANPEMETHBIE PE3YJIBTATHI

B pesynbrare mzydeHuss MaTeMaTUKA Ha YPOBHE cpefHero oOmiero oOpa3oBaHUs y
oOydaromierocsi OyayT choOpMHUpPOBaHBI TO3HABaTEIbHbIE YHUBEpPCAJIbHBIE Y4YEOHBIC
NEUCTBUSI, KOMMYHUKATUBHBbIE YHUBEpCaJbHbIe Y4eOHbIE JEUCTBUS, PETYIATUBHBIC
YHUBEpPCAJIbHbIE yUeOHbIE IEUCTBUSA, COBMECTHAS JIEATETbHOCTD.

Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHbIEC YUeOHbIE 1eCTBHUS

ba3oBble 1ornyeckue aeicTBus:

BBISIBJISITH U XapaKTePU30BaTh CYIIECTBEHHbIC MPU3HAKK MAaTEMaTUYECKUX OOBEKTOB,
MOHSTHM, OTHOIICHUN MEXIy MOHATHAMHU, (OPMYIMPOBATH OIpPEACICHUS TOHITHH,
YCTaHABJIMBAThH CYIIECTBEHHBIN MPU3HAK KJIacCU(UKAIIMN, OCHOBAHUS Jisi 0000IIEeHUS U
CpaBHEHHSI, KpUTEPUU MTPOBOIUMOTrO aHAIIN3a;

BOCIIPHHUMATh, POPMYIUPOBATH U MPEOOPA30BHIBATH CY)KIICHUS: YTBEPAUTEIbHbBIE U
OTpUIATEIbHBIC, EAUHUYHBIC, YACTHBIC U 00IIUE, YCIOBHBIC;

BBISIBJIITh MAaTEMaTUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3M U MPOTUBOpPEUYUS B
dakTax, JTaHHBIX, HAOIIOICHUAX U YTBEPKICHUSAX, Tpejlaratb KpUTEPUH TSI BBISIBICHUS
3aKOHOMEPHOCTEU U IPOTUBOPEYNN;

JieaTh BBIBOABI C MCIIOJIB30BAHUEM 3aKOHOB JIOTMKH, IETYKTUBHBIX U MHIYKTUBHBIX
YMO3aKJIIOYECHUH, YMO3aKIIOUYEHUH 110 aHAJIOTHH;

MPOBOJIUTh  CaMOCTOATENIBHO JOKAa3aTelIbCTBA MAaTEMaTHUYECKUX  YTBEPKICHUM
(OpsiMble ¥ OT NPOTHUBHOTO), BBICTPAMBATh APTYMEHTAILIUIO, MPUBOJAUTH IMPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHHS U BHIBO/IBI;

BBIOMpaTh CIOCOO pelieHus yueOHOW 3ajauu (CpaBHUBATH HECKOJIBKO BapHUaHTOB
peuieHus, BbIOMpaTh Haubojee MOAXOMSIINN ¢ YYETOM CaMOCTOSITEIIBHO BBIJACICHHBIX
KpUTEPUEB).



Ba3oBble nuccienoBaTe/ibCKue 1eiiCTBUA:

UCIONB30BaTh  BOMPOCHl KaK  HCCIEIOBATEIbCKUM WHCTPYMEHT  I[O3HAHMS,
dbopmynupoBaTh BOMPOCHI, (PUKCUPYIOITUE IPOTUBOPEUHE, TPOOIEMY, YCTAHABINBATh
HMCKOMOE U JaHHOE€, (POPMHUPOBATH TUIIOTE3Y, APTYMEHTUPOBATH CBOIO MO3UINIO0, MHEHUE;
MIPOBOJIUTh CaMOCTOSITEJIBHO  CIUIAHUPOBAHHBIN YKCIIEPUMEHT, UCCIICIOBAHUE TI0
YCTaHOBJICHUIO OCOOEHHOCTEH MaTeMaTUYeCKoro o0beKTa, sIBJIICHUs], IIpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKy 00BEKTaMU, SBICHUSIMHU, MPOIECCAMU;

CaMOCTOSITETbHO  (OPMYJIMPOBATH OOOOIIEHUST U BBIBOJBI IO  pe3yJbTaTaM
MPOBEAEHHOTO HAOJIOJIEHUS, HUCCIEOBAaHUS, OIICHUBATH JIOCTOBEPHOCTH MOJYYEHHBIX
Pe3yIbTaTOB, BHIBOJIOB U 000OIICHUIA;

MPOTHO3UPOBATh  BO3MOXKHOE  pa3BUTHE TMpolecca, a TakkKe  BBIABUTATH
MPEANOJI0KEHUS O €r0 PAa3BUTUU B HOBBIX YCIIOBUSIX.

Pab6ora ¢ undgopmanmueii:

BoisBisate aedunmtel nHGOpMAIUK, JaHHBIX, HE 00XOIUMBIX JIJI1 OTBETa Ha BOIPOC
U JTs pEIICHUS 3a]1auu;

BBIOMpaTh HMHGOPMAIMI0 W3 MCTOYHUKOB PA3JIUYHBIX THUIIOB, AaHAIM3UPOBATH,
CUCTEMATH3UPOBAaTh U HHTEPIPETUPOBATH HHGOPMAIMIO PA3IMYHBIX BUIO0B U (HOpM
IIPE/ICTABIICHHUS,;

CTPYKTYpHpPOBaTh HH(OpMAIMIO, TMPEACTaBIATh €€ B pa3iudHbIX (opMax,
WLTIOCTPUPOBATH TpadUUECKU;

OLICHMBATh HAIEKHOCTh HMHPOPMALIMA TO CAMOCTOSITENILHO CGHOPMYIHPOBAHHBIM
KPUTEPUSM.

KoMMyHMKaTHUBHBIE YHHUBEpPCAJbHbIE YYeOHbIe 1eCTBHS:

Bocnpunumate ¥ (QopmMynupoBaTh CYXIEHHS B COOTBETCTBHH C YCIOBHSIMU H
HEJISIMU OOIIEHUS, SICHO, TOYHO, TPAMOTHO BBIPaXXaTh CBOIO TOUKY 3pPEHUSI B YCTHBIX U
MUCHMEHHBIX TEKCTaX, /1aBaTh MOSICHEHUS MO XOAYy PEIICHUs 3aJaud, KOMMEHTHPOBATH
MIOJIYYEHHBIN PE3yIbTaT;

B XO0J€ OOCYXIEHHs 3aJaBaTh BOIPOCHl IO CYIIECTBY OOCYXIAaeMOW TEMBI,
mpoOIeMBbl, pemaeMoi 3a7add, BHICKA3bIBaTh WJCH, HalleJICHHBbIC HA TOWCK pEIICHUS,
COTOCTAaBJSITh CBOM CYXICHHS C CYXICHUSMH JPYTMX Y4YaCTHUKOB JHAora,
OoOHapy>XKMBaTh Pa3IU4He W CXOACTBO IMO3UIIUNA, B KOPPEKTHOH (Gopme (HOpMyIHpOBaThH
pa3HOTIIacHs, CBOU BO3PAKCHHUS;

MPEACTABIATh PE3YNbTAThl PEIICHUS 3a7a4d, DJKCIEPUMEHTa, WCCIICIOBaHNUS,
MPOEKTa, CaMOCTOATENBHO BBIOMpaTh (opMaT BBICTYIUICHHS C y4&€TOM 3ajad
MPE3EHTAIMN U OCOOCHHOCTEH ayAuTOPHUH.

PeryjsiTUBHbIC YHUBEPCAJIbHbIC Y4eOHbIE 1eCTBUSA

Camoopranusanms:

CocTaBnATh IJ1aH, AITOPUTM PELIEHUs 337a4dd, BEIOMpATh CIIOCOO PElIeHHs ¢ y4ETOM
UMEIOIIUXCS  PECypCcOoB U  COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTUpOBAaTb U
KOPPEKTUPOBATH BAPUAHTHI PEIICHUI C y4€TOM HOBOM MH(OpMaInu.



CaMOKOHTPOJIb:

BIIQJICTh HABBIKAMU I103HABATEIBHOU pe(dieKCMH KaK OCO3HAaHMSI COBEPIIAEMBIX
JNEUCTBUM M MBICIUTENBHBIX TMPOIECCOB, HMX PE3yJbTaTOB, BIAAETh CHOCOOAMU
CaMOITPOBEPKH, CAMOKOHTpPOJIA IIpoliecca W pe3yjpTaTa pElIeHHs MaTeMaTHYEeCKON
3a/1a4u;

NPEIBUAETh TPYIHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PEIICHUU 33/1a4H, BHOCUTH
KOPPEKTHUBBI B JEATEILHOCTh HA OCHOBE HOBBIX OOCTOSTENBCTB, JAHHBIX, HaWJICHHBIX
OImKOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHUBAaTh COOTBETCTBHUE pE3yJibTaTa I€JIW M YCIOBUSM, OOBSICHATH MPUUUHBI
JOCTMDKEHUSI WU HE JOCTHDXKCHHUS PE3yJbTaTOB JEATENbHOCTH, HAaXOJUTh OIIUOKY,
JaBaTh OLICHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHAas 1eSITEJIbHOCTD:

[ToHMMAaTh ¥ UCTIOJIL30BATh MTPEUMYIIIECTBA KOMAHIHON M MHINBHIYaJILHOW paOOTHI
Npyd pelIeHHHd YYeOHBIX 3aja4, MPUHAMATH 1€ COBMECTHOH JCSITENhHOCTH,
IUIAHUPOBAaTh OPTaHMU3AIMIO COBMECTHOW pPalOTHI, pachpeieNiaTh BUABI padorT,
JIOTOBapUBaThCS, OOCYXXJaTh NpPOLECC W pe3yidbTaT paboThl, 0000maTh MHEHUS
HECKOJIbKUX JIIOJICH;

YyacTBOBaTh B TPYyNmoBBIX (opmax paboTel (0OCYykaeHUs, OOMEH MHEHUH,
«MO3TOBBIE HITYPMbD» U UHBIE), BBIOIHIATH CBOIO YAaCTh PaOOTHI M KOOPJIAUHUPOBATH CBOU
JEUCTBUS C APYTHUMH YJ€HAMU KOMaH[Ibl, OIEHUBATh KA4€CTBO CBOET0 BKJIA/Ja B OOIIMIA
IPOIYKT MO KPUTEPHUSIM, CHOPMYITMPOBAHHBIM YUACTHUKAMHU B3aUMOICHCTBHS.

IIpeameTHBIe pe3yabTaThl OCBOeHHUS (enepaabHON pabodeil mporpaMMbl IO
MaTeMaTHUKe MPECTaBICHBI 10 ToJlaM 00yUYeHHUs B paMKaX OTJEIbHBIX YY€OHBIX KypCOB
B COOTBETCTBYIOIIMX pa3/ieiaX HACTOSALIEH MPOrPaMMBI.



PABOYASA ITPOTPAMMA YUYEBHOI'O KYPCA
«AJITEBPA 1 HAYAJIA MATEMATHUYECKOI'O AHAJIU3A»

HOACHUTEJIBHASA 3AIINCKA

VYuebHbiii Kypc «Anredpa W Hauyajga MaTeMaTHYECKOTO aHaIM3a» SBISCTCS
OJIHUM M3 Haubojiee 3HAUYMMBIX B IIporpaMMe cCpeaHero ooiero oOpa3oBaHUf,
MIOCKOJIbKY, C OJHOM CTOPOHBI, OH OOecHe4YMBaeT HMHCTPYMEHTAIbHYIO 0azy s
U3Y4YEHHUs BCEX €CTECTBEHHO-HAYYHBIX KYpCOB, a C JPYrod CTOPOHBI, (OPMHUPYET
JoThYecKoe 1 abCTpakTHOE MBIIIJIEHUE 00yYarolIMXcs Ha YPOBHE, HEOOXOUMOM J1JIst
ocBOCHUSI HMHGOPMATUKH, OOIIECTBO3HAHMS, WCTOPUH, CJIOBECHOCTH U JPYTHUX
IUCIMIUIMH. B pamkax naHHOro ywyeOHOro Kypca oOydaromuecs OBJIaJeBalOT
YHUBEPCAJIbHBIM SI3BIKOM COBPEMEHHOM Haykh, KOTopass (OpMYyJIHpYyeT CBOH
JTOCTH)KCHUSI B MAaTEMaTUUECKOU (opme.

VY4eOHbIll Kypc anreOppl M Hayall MAaTEMaTUYECKOrO aHalM3a 3aKJaJlbIBaeT
OCHOBY JUIsl YCIICITHOTO OBJIQJCHUS 3aKkoHaMU (UBUKH, XUMHUU, OHOJIOTHH,
MOHUMAHUSI OCHOBHBIX TEHJICHIIMN Pa3BUTHUS SKOHOMHKUA U OOIIECTBEHHOW KU3HH,
MO3BOJIIET OPUEHTHUPOBATHCS B COBPEMEHHBIX IM(PPOBBIX U KOMIBIOTEPHBIX
TEXHOJIOTUSX, YBEPEHHO HCIOJIb30BaTh WX IS JaJIbHEWIero oOpa3oBaHUS U B
MOBCEIHEBHOM kH3HU. B TO ke Bpems oOBiajeHHe aOCTPAKTHHIMU M JIOTHYECKHU
CTPOTMMH KOHCTPYKIIUSIMU alreOpbl 1 MAaTEeMaTHUYECKOT0 aHAIM3a Pa3BUBAET YMEHUE
HaXOAUTh 3aKOHOMEPHOCTH, 0OOCHOBBIBATh UCTUHHOCTb, I0Ka3bIBATh YTBEPKIEHUS C
MOMOIIBI0 WHAYKIIMM M PACCYXAAaTh ACAYKTHMBHO, HUCIOJIB30BaTh O0OOIICHHE U
KOHKPETHU3alMI0, a0CTparupoBaHWE W aHAIOTHIO, (QOpMUPYET KpeaTUBHOE U
KPUTHUUYECKOE MBIIIJICHUE.

B xonme um3ydyenus yueOHOro Kypca «Anredpa M Hayalla MaTeMaTHYECKOTO
aHanu3a» OO0ydaromuecs TIOJIYy4YaloT HOBBIM OMBIT PEIICHUS TMPUKIATHBIX 3a/ad,
CaMOCTOSITEJILHOTO TMOCTPOEHUS MATEMATHYECKUX MOJEJEH peajbHbIX CHUTYyaluH,
MHTEPIPETALNN MOTYUYEHHBIX PEIICHUM, 3HAKOMSTCS C MPUMEPAMU MaTEMAaTHUUYECKUX
3aKOHOMEPHOCTEH B  TMPUPOAE, HAayKe U HCKYCCTBE, C  BBIIAIOIIUMUCA
MaTeMaTU4eCKUMH OTKPBITUSIMU U UX aBTOPAMHU.

Y4eOHpIli Kypc 0051ajaeT 3HAYMTEIbHBIM BOCIUTATEIBHBIM MOTECHITHAIOM,
KOTOpPBIN peanu3yeTcss Kak uepe3 ydeOHBIi Marepuan, CIocOoOCTBYIOMUN
GbopMHUpPOBaHUIO HAYYHOTO MHPOBO33PEHHS, TaK W 4epe3 crnenuduky ydeOHOUH
NEATENIbHOCTH,  TPeOyIoIIell  MPOJOJLKUTENbHOM  KOHUEHTpAUUM  BHUMAaHWS,
CaMOCTOSITEIbHOCTH, AKKYPATHOCTH U OTBETCTBEHHOCTH 32 MOJIYUYEHHBIN PE3YJIbTaT.

B ocHoBe mMeroauku oOydeHus: anredpe ¥ HavajlaM MaTeMaTHYECKOro aHaiu3a
JIEKUT ACATEIbHOCTHBIN MPUHIUIT 00 yUEHHUSI.

B ctpykrype yueOHOro kypca «Anredpa u Hayajia MaTeMaTUYECKOT0 aHAIM3a»
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BBIJICJICHBl  CIEAYIOIINE  COJAEPKATEIbHO-METOAWYECKHuE JuHun: «Yucna wu
BbIUMCIEHUA», «DyHKUMU U Tpaduku», «YpaBHEHUS M HepaBeHCTBay, «Hauama
MaTeMaTH4ecKoro a”anusa», «MHokecTBa UM Joruka». Bce  OCHOBHbIE
COZIEP/KATEIbHO-METOAUYECKUE JIMHUM UW3Y4aroTCsl Ha IMPOTSHDKEHUM JBYX JIET
o0y4eHHus Ha YpPOBHE CpeJHero oOIiero o0pa3oBaHMs, €CTECTBEHHO JOMOJHSS JIPYyT
Jpyra ¥ MOCTENEHHO HACHIIAsICh HOBBIMU TeMaMH M pa3aenamu. JlaHHbINA yuyeOHbIH
KypC SIBISIETCSI MHTETPATHUBHBIM, IIOCKOJBKY OOBEAMHSIET B cebe coJepiKaHue
HECKOJbKUX MAaTE€MaTUYECKUX JUCHUIUIMH, TaKUX Kak airedpa, TPUTOHOMETpUS,
MaTeMAaTUYECKUU aHalIn3, TEOPUS MHOXKECTB, MaTeMaTU4ecKkas Jioruka u apyrue. Ilo
Mepe TOro Kak oOydyaromiuecs OBIaJeBalOT BCE Oojiee HMIMPOKUM MaTeMaTHYECKUM
anmapaTroM, y HHUX IOCJIEIOBaTENbHO (OPMUPYETCS M COBEPIICHCTBYETCS YMEHUE
CTPOUTh MAaTEMATUYECKYI0 MOJENb pPEAJbHOW CHUTYyallMd, NPUMEHATH 3HAHUS,
NOJIyYCHHbIE TMPU U3YYEHUH Y4YeOHOro Kypca, [JIsi pEelIeHUs CaMOCTOSTEIbHO
chOpMyIHMPOBAaHHOW MaTEMaTUYECKOM 3a/layd, a 3aTeéM WHTEpHpeTUpOBaTh CBOU
OTBET.

ConepxartenbHO-MeTOAMYECKAas JMHUS «YUucina M BBIUMCICHHS 3aBEpLIACT
(opMHUpOBaHUE HABBIKOB HCIIOIB30BAHUSA JIEUCTBUTEIBHBIX YHCEN, KOTOPOE OBLIO
HA4YaToO Ha ypOBHE OCHOBHOTO o0miero oopasoBaHus. Ha ypoBHe cpenHero oOiero
oOpa3oBaHus 0c000e BHUMaHHE yJeseTcss JOPMUPOBAHHUIO HABBIKOB PAallMOHATBHBIX
BBIUMCIICHUH, BKIIOYAIONINX B ce€0s1 UCIOIB30BaHUE PA3IMYHBIX (POPM 3aIUCH YHUCIA,
yMEHHE JeiaTh MPUKHUIKY, BBITIOIHATH MPUOIMKEHHBIE BBHIYMCICHHS, OIICHUBATH
YHCJIOBbIE BBIpAXKEHUS, padOTaTh C MaTeMaTHUYECKMMH KOHCTaHTaMHU. 3HAKOMbIE
oOydJarmomMMcsi ~ MHOXECTBa  HATypalbHBIX,  UENbIX,  palUOHAIBHBIX U
NENCTBUTENIBHBIX YUCEN JOMOJIHAIOTCA MHOKECTBOM KOMIUIEKCHBIX YKceN. B kaxaom
U3 3TUX MHOXECTB PacCMAaTPUBAIOTCS CBOMCTBEHHBIE €My CHEIU(UUECKUE 3a/1aUd U
Omepaluu: IeJEHUE HALEJI0, ONEPUPOBAHUE OCTATKAMU HA MHOXECTBE LEJIbIX YHUCEIL,
0CcOOBI€ CBOMCTBA pAIMOHAJIBHBIX W HMPPAIMOHAIBHBIX 4YHUCEN, apupMeTUYECKue
Omepanuy, a TaKKe W3BICYCHHE KOPHS HATypaJbHOM CTEIEHW HAa MHOYKECTBE
KOMIUIEKCHBIX 4ucell. braromaps IocineqoBaTEIbHOMY — PAacUIMPEHUIO  Kpyra
UCIIOIB3YEMBIX YHCEI W 3HAKOMCTBY C BO3MOXHOCTSMU WX INPUMEHEHUSA I
pellleHus] pa3IuyYHbIX 33134 (popMHUpyeTcs MPEACTaBICHUE O €AMHCTBE MAaTeMaTUKU
KaK HaykKu WM €€ poiaud B IIOCTPOCHMM MOJEIEH pealbHOI0 MHpa, IMIHUPOKO
HCIIOJIB3YIOTCSl 0000IIEHHE U KOHKPETU3ALIHSI.

JIuansg «YpaBHEHMS M HEPABEHCTBA» PEAIU3YETCAd Ha IPOTSIKEHUU BCETO
o0yuyeHUsI Ha YpOBHE CpeJHEro olIiero oopa3zoBaHMs, MOCKOIbKY B KaXJIOM pa3zelie
IIporpaMmbl TIPEAYCMOTPEHO pELIEHHE COOTBETCTBYIOIIMX 3axad. B pesynbrare
oOyyaroniiecs: OBJIAJCBAIOT PAa3IMYHBIMH METOJaMH pPEIICHUS palMOHATIbHBIX,
UpPpaLMOHANBHBIX, I1OKA3aTEJIbHBIX, JIOTapu(PMHUUECKHUX M TPUTOHOMETPUUYECKHUX
YPAaBHEHHM, HEPABEHCTB M CHUCTEM, a TaKXe 3a4ad, COAECP)KAIIMX IapaMeTphl.
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[lony4yeHHble yMEHHSA MIUPOKO HCHOJB3YIOTCS MpPH HUCCIENOBAaHUU (PYHKUUH C
MOMOILBIO TPOU3BOAHOMN, MPU PEIIEHUH MPUKIAJHBIX 33a/1a4 U 3a]la4 Ha HaX0KJICHHUE
HanOOJbIINX W HAUMEHBIIMX 3HaYeHUN (QyHKUUU. J[aHHas copeprKaTenbHasl JTUHUSA
BKJIIOYAET B ce0s Takke (pOPMUPOBAHUE YMEHUI BBIOJIHATH Pacy€Thl MO GPopMyIiaM,
npeoOpa3oBaHusl  pPAlMOHANbHBIX, HUPPAUMOHAIBHBIX U  TPUTOHOMETPUUYECKHUX
BBIPAKEHUM, @ TAKXKE BBIPAKEHUMN, COJIEpKAILUX CTEeNEeHU U jJorapudmel. biaronaps
M3YYEHHUIO alreOpanyeckoro Marepuana MPOUCXOIUT JajbHeilllee pa3BUTHE
AITOPUTMHUYECKOTO W aOCTPAKTHOTO MBIIUICHHUS O0y4arolmuxcs, (QOpMUPYIOTCS
HaBbIKM JEAYKTHBHBIX pacCyXAeHUH, padoTbl € CHUMBOJBHBIMU (popmamu,
Npe/ICTaBICHUSI 3aKOHOMEPHOCTEN U 3aBHUCUMOCTEN B BUJIE PABEHCTB M HEPABEHCTB.
Anrebpa mpeasaraet 3((QEeKTUBHbIE MHCTPYMEHTHI ISl PEUICHUS MPaKTUYECKUX U
€CTEeCTBEHHO-HAYYHBIX 3aj[a4, HarJsggHO JEMOHCTPUPYET CBOM BO3MOMXHOCTH Kak
A3bIKa HAYKH.

CopepxarenpbHo-MeToAndeckass JHUHUS «DYyHKIMU ©  Tpa@uKU» TECHO
NeperieTaeTcs ¢ JAPYrUMHU JIMHUSAMH Y4eOHOro Kypca, TMOCKOJIbKY B KaKOM-TO
CMBICIIE 3a7aT MOCIJIEOBATEILHOCTh M3yUeHUs MaTepuana. V3yueHue CTEeneHHOM,
NoKa3aTeabHOM, Jorapu(MUUIEecKoil 1 TPUTOHOMETPUYECKUX (QYHKIIUNA, X CBOWCTB U
rpauKoB, HCIONb30BaHUE (YHKIMI JUIsi pelieHusl 3a]ad U3 JAPYTrux y4eOHBIX
IPEAMETOB U PEAJTBbHOM KU3HU TECHO CBSI3aHO KaK C MATEMATUYECKUM aHAJIU30M, TaK
U C pelieHueM ypaBHEHUM U HepaBeHCTB. [Ipu 3ToM Oosbllioe BHUMaHUE yIEIseTCs
(GbopMHUPOBaHUIO YMEHHs BBIpaXaTh (HOpPMyJaMU 3aBUCUMOCTH MEXKIY Pa3TMYHBIMU
BEJIMYMHAMM, UCCIIEOBATh MOJyYeHHbIE (QYHKIIMU, CTPOUTH X rpaduku. Martepuai
ATOM COAEPKATEIBHOW JIMHUM HAlEJIeH Ha pa3BUTUE YMEHHIl U HaBBIKOB,
MO3BOJISTIONINX BBIPAXKATh 3aBUCUMOCTH MEXIY BEIMYMHAMHU B PA3IHYHON (hopme:
aHAJTUTUICCKON, Tpadudeckoil u ciioBecHOM. Ero m3ydyeHue cnocoOCTBYeT pa3BUTHIO
AITOPUTMUYECKOTO MBIIUICHUS, CIOCOOHOCTH K OOOOIIEHWIO W KOHKPETHU3allUH,
UCIIOJIb30BaHUIO aHAJIOTUM.

CopnepxarenpHass JimHHA «Havama MmaTeMaTH4ecKoro aHajin3a) IO3BOJISIET
CYLIECTBEHHO PACIIMPUTH KPYr KaK MaTE€MaTU4YeCKUX, TaK M TMPUKIATHBIX 3a]ad,
JOCTYNHBIX OOYYaromMUMCs, TaK KaK y HHUX MOSBISAETCS BO3MOXHOCTb CTPOUTH
rpa@uky  CIHOXHBIX (YHKIHA, ONPENeNsATh WX HauOONbIINE W HAUMEHBIINE
3HAYeHMsI, BBIYUCIATH IUIOUMIAAU (QUIYp U OOBEMBI Tel, HAXOAUTh CKOPOCTH U
YCKOpeHMsl mpoueccoB. JlaHHas coaepkarenbHas JIMHUSA OTKPBIBA€T HOBBIE
BO3MOXHOCTH IOCTPOEHUSI MAaTEMaTUYECKUX MOJIEJEH peajdbHbIX CHUTYallHi,
MIO3BOJISIET HAXOIUTh HAWJIYYIllee PEIICHUE B MPUKIIAIHBIX, B TOM YHCJIE COLUAIBHO-
SKOHOMMYECKHUX, 3a/adax. 3HAKOMCTBO C OCHOBaMH MAaTE€MaTHYECKOIO aHalIHu3a
CHOCOOCTBYET pa3BUTHIO aOCTPaKTHOTO, (OPMAIBbHO-JIOTUYECKOTO M KPEaTHBHOIO
MBIILIEHUS, (OPMHUPOBAHUIO YMEHUH pPACIO3HABaThb MPOSIBJICHUS  3aKOHOB
MaTeMaTUKH B HayKe, TEXHUKE U UCKyccTBe. OOyyaronmecs: y3HatoT O BbIJAIOLINUXCS
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pe3ysbTaTax, TMOJYYECHHBIX B XOJI¢ Pa3BUTHS MAaTeMaTHKH KaK HayKd, U 00 uX
aBTOpax.

ConeprkarenpbHO-METOANYECKas JUHUS «MHOXKECTBa W JIOTUKA» BKIIOYACT B
ce0s DJIEeMEHThl TEOPUHM MHOXKECTB W MATEMaTHYECKOW JIOTUKH. TeopeTHKo-
MHO>KECTBCHHBIC TIPEICTABIICHUS MIPOHU3BIBAIOT BECh KYPC IIKOJBHONH MAaTEeMAaTHKHU U
MpeaaraloT HaumOoJiee YHHBEPCAIBHBIH S3BIK, OOBEIUHSIONINNA BCE Ppa3leibl
MaTeMaTUKH W ©¢ TPWIOKCHUH, OHHM CBS3bIBAIOT pa3HbIe MaTEMaTHYCCKUE
TUCITMIUTMHBL W WX TPWIOKECHHWs B eauHoe TIenoe. [loaTromy BaXHO naTh
BO3MOXXHOCTh ~ O0ydYaromemMycsi TIOHMMAaTh TEOPETUKO-MHOXKECTBEHHBIH  SI3BIK
COBPEMCHHOW MAaTEeMaTHKH W HCIOJb30BaTh €r0 IS BBIPAKCHHUS CBOUX MBICIICH.
JIpyruM  Ba)XKHBIM TNPU3HAKOM MaTeMaTHKW KaK HayKd CIEIyeT MpPHU3HATH
CBOMCTBEHHYIO €i CTPOrocTh 0OOCHOBAaHHUH M CJICIOBAHUE OIPEACIEHHBIM MPaBUIaM
MIOCTPOEHUS JI0Ka3aTeIbCTB. 3HAKOMCTBO C JJEMEHTaMHU MaTeMaTUYECKOW JIOTHKHU
CIIOCOOCTBYET Pa3BUTHIO JIOTMYCCKOTO MBIIUICHHUS OOYYarONIUXCsl, MO3BOJISICT UM
CTPOUTH CBOM PACCYXXJCHHS HAa OCHOBE JIOTHYECKUX MpaBWi, (HOPMHUPYET HABBIKU
KPUTHYECCKOTO MBIIIJICHUS.

B yueObHOM Kypce «AnreOpa W Havala MaTEeMaTHYECKOTO aHaJu3a
NPHUCYTCTBYIOT OCHOBBI MaTEMaTHYECKOTO MOJCIMPOBAHUS, KOTOPBIC IPU3BAHBI
crocoOCTBOBaTh  (OPMHUPOBAHUIO HABBIKOB TOCTPOCHHS MOJIEJEH  peajbHBIX
CUTyallui, HCCIEOBAaHUS OSTUX MOJeNeld C TOMOUIBI0 ammapara anreOpel u
MaTEMaTUYECKOTO aHajn3a, MHTEPIPETallii IMOJYYeHHBIX pe3yibTaToB. Takue
3aJlaHus BIUIETEHBI B KXl M3 pa3leioB MPOrpaMMbl, TOCKOJIbKY BECh MaTepHall
y4e0HOro Kypca IIMPOKO HCIIOJIB3YeTCs ISl pelieHusl NMPUKIAIHBIX 3axad. [lpu
pPEIICHUH  pealbHBIX  MPaKTUYECKUX  3a7a4  oOydammuecs  pa3BUBAIOT
HAO0JIIOIaTeTbHOCTh, YMEHUE HAaXOAUTh 3aKOHOMEPHOCTH, aOCTparupoBaThCs,
UCITOJIB30BaTh AHAJIOTHIO, 0000IIaTh U KOHKPETU3UPOBAThH MpoOiaemMy. JlesTebHOCTh
1o (GOpPMUPOBAHUIO HABBIKOB PEIICHUS MPUKIIATHBIX 33/1a4 OPTaHU3yeTCs B IPOIEcce
M3Y4YeHHUS BCEX TeM Yy4eOHOTO Kypca «Anredpa ¥ Havala MaTEeMaTUYECKOTO
aHaJIHM3ay.

Ha u3yuenne yuebHOTO Kypca «Anredpa v Havyajlia MaTeMaTHYECKOTO aHaTN3a»
otBoauTcs 272 4daca: B 10 kimacce — 136 gacoB (4 yaca B Henento), B 11 kimacce — 136
4acoB (4 yaca B HEJIEIIO).
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COIAEPKXAHUE OBYYEHUA
10 KVIACC

Yucia v BbIYMCICHUS

Panmonanpabie uncna. OOBIKHOBEHHBIE U JICCSITUYHBIC IPOOM, MPOLICHTHI,
OeckoHeuHble mepuoaunyeckue apodu. Ilpumenenue napoOell U MPOIEHTOB s
peLIeHUs NPUKIAJHBIX 3a1a4 U3 Pa3JIMYHbIX OTPACIIe! 3HAHUN U PEAIbHOM KU3HU.

JlencTBuTenbHbIE 4YMCla. PalMoOHaNbHBIE W HUPPALUOHAIBHBIE  YHUCIIA.
ApudmeTndyeckue  omnepanuu € JCHUCTBUTENbHBIMM  4uclaMH.  Moaynib
JEUCTBUTEIILHOTO YHCIa U ero cBoicTBa. [IpubnuxEHHbIC BBIYMCICHUS, TpaBUiIa
OKpYTJICHUS, MPUKUJIKA U OLIEHKA pe3ybTaTa BEIYUCICHUM.

Crenenp C uenbiM mnokaszateneM. bunom Hbiotona. Hcnonb3oBaHue
noaxoAsied (popMbl 3aNUCH EUCTBUTEIBHBIX YHUCEIT JIJII PEIICHUs] TPAKTUUECKUX
3a7a4 U MPEJICTABICHUS JAHHBIX.

ApudmMeTndeckuii KOpeHb HATYPAJIBHOM CTENEHU U €0 CBOMCTBA.

CreneHb C palMOHAJIBHBIM TOKa3aTeIeM W €€ CBOMCTBAa, CTENEHb C
NEUCTBUTEIBHBIM MTOKA3aTEJIEM.

Jlorapudgm umcma. CpoiictBa sorapudma. JlecsaTUuHble W HaATypalbHbIE
Jorapu@mel.

CuHyc, KOCHHYC, TaHI€HC, KOTAHT€HC YHCIIOBOI'O aprymMeHTa. ApPKCHHYC,
apKKOCHHYC M ApKTaHI'€HC YUCJIOBOTO apryMEHTA.

YpaBHeHUs U HEPABEHCTBA

ToxgecTBa W TOXIECTBEHHBbIE IMpeoOpa3oBaHus. YpPaBHEHHE, KOpPEHb
ypaBHEHUs. PaBHOCWIIBHBIE YpaBHEHUSI U YypaBHEHUs-cieAcTBHs. HepaBeHCTBO,
pelIeHrne HEPaBEeHCTBA.

OcCHOBHBIE METO/BI PELIECHUS ENbIX U JAPOOHO-PAIIMOHANIBHBIX YpaBHEHUN H
HEPABECHCTB. MHOrowieHbl OT OJIHOM MNepeMeHHOW. JleneHne MHOorowieHa Ha
MHOTOWIEH ¢ ocTaTkoM. Teopema be3y. MHorouwiensl ¢ nensiMu KodhpuimeHTamu.
Teopema Buera.

[IpeoOGpa3zoBaHys YUCIOBBIX BBIPAKEHUH, COJIEPKAIIUX CTETICHN 1 KOPHHU.

HppanuonansHeie ypaBHeHUs.. OCHOBHBIE METO/IbI PELICHUS UPPALIMOHATBHBIX
YPAaBHEHHUM.

[lokazarenbHble ypaBHEHHs. OCHOBHBIE METOJbI PEUICHUS MOKAa3aTeIbHBIX
YPaBHEHHM.

[IpeoGpazoBanre BEIPAKEHUIA, COACPIKAIINX JTOTAPHPMBI.

Jlorapudmudeckue YPaBHEHHUS. OcHoOBHbIE METOJIbI peleHus
norapu@MUYECKUX YpaBHEHUH.

OcHOBHBIE TPUTOHOMETPUYECKUE bopmyIbL. [IpeobOpazoBanue
TPUTOHOMETPUUECKUX BBIPAKEHHM. PellieHne TpuroHOMEeTpUIECKUX YPABHEHUM.
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Pemienue cucreM JIMHENHBIX YypaBHEHHM. Marpuna cucTeMsbl JIMHEHHBIX
ypaBHeHU. OnpenenuTesb MaTpulbl 2X2, €ro reOMETPUIECKUI CMBICII U CBOMCTBA,
BBIYMCIICHUE €r0 3HAYCHMS, NIPUMEHEHHUE ONPENEINTENS Ul PELICHUS CUCTEMBI
JIMHEVHBIX ypaBHEHWM. PellleHue NPUKIAAHBIX 3a4a4 C IOMOIIbK) CUCTEMBI
JIMHENHBIX ypaBHEHUN. MccaenoBanue nocTpoOeHHON MOJENIH C IIOMOIIBIO MaTPULl U
OIIPECIIUTETIEH.

[TocTpoeHne MaTeMaTUYECKMX MOJEJIENM pPEaJbHOM CUTyallud C MOMOIIbIO
YPaBHEHUN M HEPaBEHCTB. lIpuMeHeHHMEe ypaBHEHUNM U HEPABEHCTB K PELICHUIO
MaTEeMaTUYECKUX 3aa4 U 3a/1a4 U3 pa3IuvHbIX 001acTeil HAyKH U peanbHON KU3HU.

DYyHKIUHN U TPaPUKHU

OyHKIMsA, crnocoObl 3agaHus (pyHkuuu. B3aumHo oOpaTHbie (YHKUIHU.
Komnosunust ¢ynkuuit. I'paduk  ¢GyHKUMHA. DaeMeHTapHble MpeoOpa3oBaHUs
rpadukoB ¢ yHKIHA.

OO6nactp ompeneneHus: ¥ MHOXXECTBO 3HaueHui ¢yHkuuu. Hynu ¢dyHKumu.
[IpomesxyTku 3HaKonocTostHCTBA. UETHbIe M Heu€THble GyHKIUU. [lepuonnueckue
byakauu. [IpoMeKyTku MOHOTOHHOCTH (PYHKIMH. MaKCUMyMbl U MUHHMYMBI
¢ynkiuu. Haubomnpiee 1 HauMeHbllee 3HaUCHHsI (PYHKIIUU HAa TIPOMEKYTKE.

Jluneiinasi, KBaApaTHU4Has W JAPOOHO-TMHEHHAs QYHKIUU. DJIeMEHTapHOE
UCCJIEIOBaHNE U TTOCTPOCHHE UX TPaUKOB.

CrernenHas ¢GyHKIMS C HATYpaJbHBIM M II€JIbIM MOKa3aTesneM. E€ cBoiicTBa u
rpaduk. CoiicTBa U rpaguk KOpHS N-oi CTEeNeHU Kak GyHKIIUU OOpPaTHOW CTETICHH
C HAaTypaJIbHBIM [1OKAa3aTEJIEM.

[lokazatenbHass u jorapu@muueckas (QyHKIHH, X CBOMCTBa M TpaduUKH.
HcnonszoBanue rpadukoB GyHKIUH 1T pEIICHUS YpaBHEHUH.

TpuroHomerpuyeckasi OKPYKHOCTb, OIPEACICHUE TPUTOHOMETPUUECKUX
(GYHKIIUN YHCIIOBOTO apryMEHTa.

QOYHKIMOHAJIBHBIE 3aBUCUMOCTH B pEaJbHBIX IIpOLleCCaX U SIBICHUSX.
['paduiku peanbHBIX 3aBUCUMOCTEH.

Hayajia maTeMaTH4eCcKOro aHaIu3a

ITocneqoBaTeABHOCTH, CHOCOOBI 3aJaHUs IOCICAOBATCIBHOCTEH. MeTton
MaTeMaTH4eCKON MHAYKIHU. MOHOTOHHBIE U OIPAHUYECHHBIE MTOCIEA0BATEILHOCTH.
HcTtopusi BO3HMKHOBEHHUS MAaTeMAaTHYECKOTO aHajlu3a Kak aHajlu3a OECKOHEYHO
MAJIBIX.

ApudmeTtnueckass U reoMmeTrpuueckas nporpeccuu. beckoHeyHo yObIBaromas
reomerpuueckas mporpeccusi. Cymma OECKOHEYHO YOBIBAIOIIEH T'€OMETPHUUYECKOMN
nporpeccud. JIMHEMHbIN U SKCIOHEHIMANBHBIA POCT. Yncno e. @opMyna CIOKHBIX
poueHTOB. lMcnonb30BaHWE NPOrpPECCMU Ul PELICHMs pPealbHBIX — 3a1ad
MPUKJIAJHOTO XapakTepa.

HenpepsiBHble (QYHKIIMM W WX CBOWCTBA. TOYKM pa3pbiBa. ACHUMIITOTHI
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rpadukoB ¢Qynkiumii. CpoiicTBa (YHKUHMI HENpepbIBHBIX Ha oTpe3ke. Meroa
MHTEPBAJIOB Ul pPELICHHUs HEpaBeHCTB. lIpuMeHeHHE CBOMCTB HENPEPBIBHBIX
(GyHKUMN 11 penieHus 3a1ay.

[lepBas u BTOpas nmpousBoAHbe PpyHKIMHU. OnpeneneHue, reOMEeTPUIECKUA U
(¢u3znueckuii cMbICT NPOU3BOIHON. YpaBHEHHE KacaTeIbHOU K rpaduKy (QyHKIHH.

IIpounsBoaHbIe 3JIEMEHTapHBIX G yHKUIUH. [IpousBoaHas CYMMBI,
MPOU3BEACHUS, YACTHOTO U KOMITO3ULIMU (PYHKIUH.

MHosxecTBa U JIOTMKa

MHoOXeCcTBO, oOIlepallid HaJ MHOXECTBaMM M HX CBOMCTBA. Jluarpammsbl
Olinepa—Benna. IIpuMeHeHHE  TEOPETHMKO-MHOXECTBEHHOIO  ammapara  Juis
ONMCAaHUS pPEaAJbHBIX IPOLECCOB M SIBICHWM, NPU pPELICHUM 3a4ad U3 APYrux
y4eOHBIX TPEIMETOB.

Omnpenenenue, Teopema, CBOMCTBO MaTeMaTHYECKOrO OOBEKTa, CIEICTBUE,
JI0KA3aTeJIbCTBO, PABHOCUJIBHBIC YPABHEHHUS.

11 KJIACC

Yucsa v BLIYUCTICHUS

Harypanbnpie u nensie uncna. [IpyumMeHeHue NPU3HAKOB AEIUMOCTH LIEJBIX
gyuces, HanbOonpmuid obmuit nenutens (mamee — HOJl) u Haumenswiee oOiee
kpatHoe (manee — HOK), octatkoB mo moayinto, anroputma EBkiuaa nist pemieHus
3a7a4 B LIEJIBIX YUCIIAX.

Kommnekcubie uucia. AnreOpawdeckass M TpUTOHOMETpUYeckas (HOpMbI
3aMMCH KOMIUIEKCHOTO 4YHcia. ApU(PMETHYECKHE ONepalud € KOMIUIEKCHBIMH
gyuciamMu. M300pa’keHrne KOMIUIEKCHBIX 4YHCEI Ha KOOPJIWHATHOM IJIOCKOCTH.
®opmysia MyaBpa. Kopau n-ol cTeneHd U3 KOMIUIEKCHOTO uucia. [IpumeneHne
KOMIUIEKCHBIX YUCEN JIJISl PelIeHUs] PU3NYECKUX U T€OMETPUUECKHUX 3a]1ay.

YpaBHeHUs U HEPABEHCTBA

Cucrtema ¥ COBOKYIMHOCTh YPAaBHEHUI U HEPABEHCTB. PaBHOCUIIbHBIE CUCTEMBI
U CUCTEMBI-CIIEICTBUS. PABHOCUIIbHBIE HEPABEHCTBA.

OTbéop  KOpHEH  TPUTOHOMETPUYECKHUX  ypaBHEHHUH C  TIOMOIUIBIO
TPUTOHOMETPUUECKOU OKPYKHOCTH. PellieHne TpUroHoMeTpuYeCKUX HEPABEHCTB.

OcCHOBHBIE METOABI PEIICHHUS TOKA3aTENbHBIX H  JOTapuPMHUUECKUX
HEPABEHCTB.

OCHOBHbBIE METO/IbI PEIICHUS UPPALIMOHATBHBIX HEPABEHCTB.

OCHOBHbIE METOJbl PEIICHHS CHCTEM U COBOKYIHOCTEH pallOHAIbHBIX,
HUPPAMOHATBHBIX, TOKA3aTEIBHBIX U JOTAPU(PMUIECKUX YPAaBHECHHIA.

YpaBHEHHUs], HEPABEHCTBA U CUCTEMBI C TApaMeTPaMHu.

[IpruMmeHeHne ypaBHEHUH, CUCTEM U HEPABECHCTB K PEUICHUI0 MAaTEMaTUYECKHUX
3a/1a4 W 3a/1ad U3 Pa3IMYHbIX 00JacTell HAyKU U peajbHOM JKU3HU, UHTEPIIpPETaALU
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IIOJIyYEHHBIX PE3yJIbTaTOB.

DyHKUUM U TPaPUuKu

I'padpux komnoszunmu ¢GyHKuMd. ['eomeTpuueckue o0Opa3bl ypaBHEHUH U
HEPABEHCTB Ha KOOPAUHATHOM IIJIOCKOCTH.

Tpuronomerpuueckue GyHKIMH, UX CBOMCTBA U TpadUKH.

I'paduueckne meTonbl pelieHHUs YpaBHEHUW M HepaBeHCTB. [ 'paduueckue
METO/bl PELLICHHUS 3a/1a4 C TapaMeTPaMHu.

Ucnonw3oBanue rpadukoB QyHKUMN IS UCCIAETOBAHUS IPOILIECCOB U
3aBUCUMOCTEW, KOTOpbIE€ BO3HMKAIOT MpPH pEUICHUH 3aJad M3 JPYTruX Y4eOHBIX
IPEAMETOB U PEANBHOM KU3HHU.

Havana MaTeMaTH4eCKOro aHaJIM3a

[IpumeHeHue NMpoU3BOAHOM K HMCCIIEOBAHUIO (PYHKIMH HA MOHOTOHHOCTH M
skcTpeMymbl. Haxoxxienne HauboIbIIero 1 HAMMEHbBIIETO 3HAYeHU I HePEepPbIBHOM
(GyHKIIMU Ha OTpE3Ke.

[IpuMeHeHne NPOW3BOAHOM [JIi HAXOXKICHUS HAWIY4YIIEro pEIICHUS B
OPUKIAOHBIX 3ajayax, MJid OIpENEeJeHUsT CKOPOCTM W YCKOpPEHHs Ipolecca,
3aJIaHHOTO (POPMYITON MU TPaPUKOM.

[lepBooOpa3Has, OCHOBHOE CBOMCTBO TmepBooOpa3HbiX. IlepBooOpasHbie
ayieMeHTapHbIX QyHKIuMH. [IpaBuia HaxoXkeH!s IEPBOOOPA3HBIX.

WuTerpan. I'eomeTpuyeckuii cMbICI UHTETpajia. BeluuciaeHue onpenenéHHoro
uHTerpana mno gopmyne Hetotona-JleiiOuuia.

[IpuMeHeHne wuHTErpajga JUisl HAaXOXKIEHUS IUIOIIAJeH IUIOCKUX QUryp u
00BEMOB reOMETPUUECKUX TEJI.

[Ipumepsr  pemiennii  nuddepeHNUANIBHBIX ypaBHEHUH. MaremaTu4eckoe
MOJICJIMPOBAHME  pEaJbHBIX IPOIECCOB C MOMOIIBbIO AU epeHInanbHbIX
ypaBHEHUH.
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INIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«AJITEBPA U HAYAJIA MATEMATHUYECKOI'O AHAJIU3A»
(YIJAYBJEHHBIA YPOBEHB) HA YPOBHE CPEJHEI'O OBILEI'O
OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

1) rpasKaaHCKOr0 BOCIIMTAHUA:

c(hOpMUPOBAHHOCTH IPaKAAHCKONW MO3UIIMHU OOYYAIOMIErocsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUUCKOTO OOIIECTBA, MPEJACTABICHUE O MATEMATUYECKUX
OCHOBaxX (DYHKIIMOHUPOBAHUSI PA3IUYHBIX CTPYKTYp, SIBJICHUN, MPOLEIYD
IPaKIaHCKOTO 00I1IeCTBa (BBIOOPHI, OMPOCHI U JPYroe), YMEHHUE B3aMMO/ICHICTBOBATh
C COITMATIbHBIMU UHCTUTYTAMH B COOTBETCTBUHU C X (DYHKIUSAMH U Ha3HAYCHUEM;

2) NIaTPUOTHYECKOT0 BOCTIMTAHUSA:

c(hOpMUPOBAHHOCTh POCCUUCKOM TpaKAaHCKOW HJICHTUYHOCTU, YBAXKECHUS K
MPOIIJIOMY U HACTOAIMIEMY POCCHUHUCKOM MaTEeMaTHWKH, IIEHHOCTHOE OTHOIIEHHE K
JTOCTHXKEHUSIM POCCHUMCKMX MAaTEMAaTUKOB M POCCHUHCKONW MaTEMAaTHYECKOMN IIKOJIBI,
UCIIOJIb30BaHUE JTUX JIOCTMIXKEHUM B JPYrUX HayKax, TEXHOJOTHAX, cdepax
SKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOI' 0 BOCTIUTAHUS

OCO3HAHUE JYXOBHBIX IIEHHOCTEH POCCHUMCKOro Hapoja, chOpMUPOBAHHOCTH
HPABCTBEHHOTO CO3HAHMS, dTHUUYECKOrO TMOBEICHUS, CBA3aHHOTO C MPAKTUUYECKUM
NPUMEHEHUEM JOCTHKEHUI HAYKU U AEATEIBbHOCTHhIO YUEHOTO, OCO3HAHUE JIMYHOTO
BKJIaJIa B TIOCTPOEHUE YCTONIMBOTO OYAYIIETo;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS

ACTETHUYECKOE OTHONIEHHE K MHUPY, BKJIOYas JCTETHUKY MaTeMaTUYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a/1a4, PEIICHHUH, PacCyKICHUH, BOCIPUUMYHUBOCTH K
MaTeMaTUYECKUM acIieKTaM Pa3InuHbIX BUJOB UCKYCCTBA;

5) pusnvecKoro BOCIUTAHUSA:

c(hOpMHUPOBAHHOCTh YMEHHS PUMEHSITH MAaTEMAaTUYECKUE 3HAHMS B MHTEpECcax
3I0pOBOTO M Oe30macHOro obpasza >KM3HH, OTBETCTBEHHOE OTHOIICHHE K CBOEMY
3I0POBBIO (3I0POBOC TNMHUTAHHE, COATTAHCHPOBAHHBIM PEKUM 3aHATHH M OTHBIXA,
perymsipHas ¢u3nUecKas aKTHBHOCTH), (PU3UYECKOE COBEPIICHCTBOBAHUE TMPH
3aHATUAX CIIOPTUBHO-03/I0POBUTEIBHON A€ATEIbHOCTHIO;

6) TPY10BOr0 BOCIIMTAHMS

FOTOBHOCTh K TpYydY, OCO3HAHUE IIEHHOCTH TPYyAOJIOOUs, HHTEpeC K
pasznu4HbIM c(hepaM MpodecCHOHATEHOMN IS TENBHOCTH, CBA3aHHBIM C MATEMATHKOM
1 € PUJI0KEHUSIMU, YMEHHE COBEPIIIaTh OCO3HAHHBINA BBIOOD OyayIei mpodeccuun
U pean30BbIBaTh COOCTBEHHBIC KU3HEHHBIC IJIaHbI, TOTOBHOCTh U CIIOCOOHOCTH K
MaTeMaTU4ecKoMy OOpa30BaHUIO U CaMOOOpPAa30BAaHHMIO HA MPOTSHKEHUH BCel
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KU3HU, TOTOBHOCTh K AKTMBHOMY YYacCTHUIO B PEIICHUM MNPaKTHUUECKUX 3a]ay
MaTeMaTU4eCKON HAIMPaBIEHHOCTH;

7) 3KOJIOTHY€eCKOT0 BOCIIMTAHMS

c(hOpPMUPOBAHHOCTh  DKOJIOTUYECKOW  KYJIbTYpPbl, TOHUMAHHUE  BIUSHUS
COIMATbHO-KOHOMUYECKUX TPOIIECCOB HA COCTOSIHUE MPUPOIHON M COIUATBHOU
cpenbl, OCO3HaHUE TI00AIbHOIO XapakTepa SKOJOTMYECKUX MPOOJIeM, OpUEHTAIUS
Ha TPUMEHEHHE MAaTeMaTUYECKUX 3HAHUW MJId pelIeHus 3a7ad B  00JacTH
OKpY’Karoliel cpeapl, IJIaHUPOBAaHUE TIIOCTYNIKOB W OLEHKH HX BO3MOXHBIX
MOCJICICTBUH JJIsl OKPY>KAIOIIEH CpeIbl;

8) HeHHOCTH HAYYHOI 0 MO3HAHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU U OOIIECTBEHHON MPAKTUKK, TOHUMAHUE MaTEMaTUUECKOM
HayKd Kak chepbl 4eT0BEUeCKOU AesATeTbHOCTH, 3TANOB €€ pa3BUTHUS U 3HAUYUMOCTH
JUISL pa3BUTHS [IUBUJIU3AIMU, OBJIAJCHUE S3BIKOM MAaTEMAaTUKH M MaTEMaTUYECKOU
KyJIbTYpOH KaK CPEeJCTBOM MO3HAHUS MHPA, TOTOBHOCTh OCYIIECTBIISTh MPOCKTHYIO
U UCCJIEJIOBATEILCKYIO ACATEILHOCTh HHINBUAYAJIBHO U B TPYTIIIIE.

METANPEIMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/ibHBbIC YHHMBEpPCAJIbHBIE Y4eOHbIC JeHCTBHS

ba3oBble ornueckue AeMcTBUA:

BBISIBIIATH M XapaKTE€pU30BaTh CYIIECTBEHHbIE IPU3HAKA MAaTEMAaTHYECKHUX
00BEKTOB, MOHATUH, OTHOIICHUN MEXly TOHATHUSIMU, (HOPMYITUPOBATH OIIPEIEIICHUS
MOHSITHI, YCTAaHABIMBATh CYIIECTBEHHBIN MPU3HAK KiIacCU(UKAIIMN, OCHOBAHUS JIJIsI
0000IIIeHNS U CPaBHEHUS, KPUTEPHUH MPOBOIUMOTO aHAIN3a;

BOCIIPUHHMATh,  (QOpMyIHpOBaTH W  MpeoOpa3oBbIBaTh  CYXKICHUS:
YTBEPAUTEIbHBIC U OTPUIIATEIbHBIC, €IMHUYHBIC, YACTHBIC U 00IIIHE, YCIOBHBIC,

BBISIBJIATH MATEMATUUYECKHUE 3aKOHOMEPHOCTH, B3AUMOCBSI3U U MPOTUBOPEYUS B
dakTax, MaHHBIX, HAOMIONEHUAX M YTBEPKICHHUAX, MpEAJiaraTh KPHUTEPUU s
BBISIBJICHHS 3aKOHOMEPHOCTEW U IPOTUBOPEUN;

JenaTh BBIBOJBI C HCIOJB30BAHHEM 3aKOHOB JIOTUKH, JEAYKTHUBHBIX U
WHIYKTUBHBIX YMO3AKJIIOUECHHH, YMO3aKIIOUEHUI 110 aHAJIOTUH;

IPOBOJIUTh CAMOCTOSITEILHO J10Ka3aTelbCTBA MAaTEMATUUYECKUX YTBEPKICHUM
(OpsiMble U OT IPOTUBHOTO), BEICTPAUBATh apTyMEHTAIINIO, PUBOJUTh NPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHHS U BBIBOJIBI;

BBIOMpaTh Croco0 pemeHus ydeOHOM 3amayu  (CpaBHHBATh HECKOJIBKO
BapUAHTOB PEIICHMS, BHIOUPATh HANOOJIee TOIXO AN C YIETOM CaMOCTOATEIHLHO
BBIJICJICHHBIX KPUTEPHUEB).

Ba3oBble ucciienoBarebckue 1eicTBHS:

HCIIOJIB30BaTh BOMPOCHl KaK MCCIENOBATEIbCKUI HMHCTPYMEHT IO3HAHUA,
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(GopMynupoBaTh  BONPOCHl,  (PUKCUPYIOIIME  MPOTHUBOpEYUE,  MpoOJIeMy,
yCTaHaBIMBaTh MCKOMOE M JaHHOe, (OPMHUPOBATH TUIOTE3Y, APryMEHTHPOBATH
CBOIO MO3ULIMIO, MHEHHUE;

MPOBOJUTH CAMOCTOSITENIBHO CIUIAHUPOBAaHHBIA 3KCHEPUMEHT, UCCIEIOBAaHUE
[0 YCTAHOBJIEHHIO OCOOEHHOCTE MaTeMaTH4ecKoro oObeKTa, SIBJIEHUS, Mpoliecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEX1y OOBEKTaAMHU, SIBICHUSIMH, IPOLECCAMU;

CaMOCTOSITETbHO (OPMYJIMPOBATH OOOOIIEHUS U BBIBOJBI 1O pe3ysibTaTam
MPOBEIEHHOTO  HAONIOACHUS,  MCCIENOBaHUSA,  OLIEHUBAaTh  JOCTOBEPHOCTD
NOJIYYEHHBIX PE3YJIbTaTOB, BBIBOJOB U 0000IEHU;

IPOrHO3UPOBATH BO3MOXKHOE pAa3BUTHE IIpoliecca, a TaKXKe BbIIBUIaTh
NPENOJIOKEHUS O €T0 Pa3BUTUU B HOBBIX YCIOBHSIX.

Pab6ora ¢ undgopmanmeii:

BBISBJIATh A€PUIUTH MHPOPMALIMK, JAHHBIX, HEOOXOAUMBIX IJisi OTBETa Ha
BOMPOC U JJIsl PEIICHUS 3a]1a4H;

BbIOMpaTh WH(GOPMAIMIO U3 MCTOYHMKOB PA3JIMYHBIX THUIIOB, aHAIU3UPOBATD,
CUCTEMATU3UPOBATh U UHTEPIIPETUPOBATH HH(DOPMAIUIO PA3IMYHBIX BUAOB U (HOpM
NpEe/ICTaBIICHUS;

CTPYKTYpPUpPOBaTh HMH(POpPMALIMIO, MPEJCTABIATh €€ B Ppa3IMYHBIX (opmax,
WLUTIOCTPUPOBATH TpadUyECKU;

OLICHUBATh HaAEKHOCTh uHpopMaIuu 1o CaMOCTOSITENTLHO
c(hOpMYITHPOBAHHBIM KPUTEPUSIM.

KoMMyHuKaTHBHBIE YHUBeEpPCAJIbHbIE YUeOHbIE IeHCTBUS

OO01menue:

BOCIIPUHUMATH ¥ (DOPMYIIMPOBATH CYKJICHUS B COOTBETCTBUHU C YCIOBHUSMH U
IEIIMH OOIIEeHHMSI, SICHO, TOYHO, TPAMOTHO BBIpaXkaTh CBOIO TOUKY 3PEHUS B YCTHBIX
U TIMCBMEHHBIX TEKCTax, JaBaTh IIOSACHEHUS [0 XOIYy pEIICHUs 3ajadH,
KOMMEHTHPOBATh MOJIYUYEHHBIN PE3YIIbTAaT;

B XOJ¢ OOCYKJCHHUS 3aJlaBaTh BOIPOCHI IO CYIIECTBY OOCYKIaeMOW TEMBHI,
mpoOJieMBl, peIIaeMo 3aJadd, BBICKA3bIBATh HJEH, HAICJICHHBIE Ha ITOMCK
pEIICHUS, COIMOCTABIATh CBOM CYXICHHS C CYXICHHSMHM JAPYTUX YYaCTHUKOB
nyajgora, oOHapy)KHBaTh pas3lIMdde M CXOJCTBO IO3HMIIMH, B KOPPEKTHOW dopme
dbopMyITHPOBATH Pa3HOTJIACHS, CBOM BO3PAKCHHUS;

MPEJCTABIATh PE3YyJbTaThl PEIICHUS 3aJa4M, SKCIIEPUMEHTA, WCCIIeIOBaHMUS,
MIPOCKTA, CaMOCTOSITCIILHO BBIOMpaTh (opMaT BBICTYINICHHS C Y4YETOM 3amad
MPEe3eHTAIIMU U OCOOEHHOCTEH ayIuTOPHUH.

PeryasiTUBHbIC YHUBepCaJbHbIC Y4eOHbIE 1eHCTBUS
Camoopranusanus:
COCTaBJISITh IUIaH, aJICOPUTM PEIICHUS 3a/laud, BIOMPATH CIIOCOO pelieHus C
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YIETOM NMEIOIIHUXCS PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHPOBATH H
KOPPEKTUPOBATH BAPUAHTHI PELICHUN C y4ETOM HOBOM MH(OpMALUU.

CaMOKOHTPOJIb, 3MOIMOHAIbHbIN HHTEJJICKT:

BJIQJCTh  HABBIKAMH  TO3HABAaTEIBbHOW  pedrekcuu  Kak  OCO3HAHUSA
COBEpIIIAEeMbIX JIEHCTBUNA W MBICIUTEIBHBIX TPOIECCOB, UX PE3YyIbTAaTOB, BIAJCTh
criocobaMu CaMOIPOBEPKH, CAMOKOHTPOJISI TIpoliecca M pe3ysibTara pelieHus
MaTeMaTHYEeCKOM 3a7a4u;

NPEIBUICTh TPYIHOCTH, KOTOPHIE MOTYT BO3HHKHYTH TPH PEIICHUH 3aa4H,
BHOCHUTH KOPPEKTHBHI B JEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITEILCTB, JAHHBIX,
HaNJCHHBIX OMTNOOK, BBISIBJICHHBIX TPYAHOCTEH;

OIICHMBATh COOTBETCTBHUEC PE3Y/IbTAaTa LEIU U YCIOBHUSAM, OOBSICHITh MPUIHHBI
JOCTIKEHUST WM HEJIOCTHIKCHHS PE3yJIbTAaTOB JEATEIBHOCTH, HAXOJHUTh OIIUOKY,
JaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHas 1eSITEJIbHOCTD:

NOHMMAaTh M HCIIOJIh30BaTh MPEHMYIIECTBA KOMAHJHONH M WHJIWBHIYyaJIBHOU
paboThl MpW pelmIeHWH Y4eOHBIX 3aja4, MPUHUMATh IEeJIb COBMECTHOM
JCATEIBPHOCTH, IUIAHUPOBATh OPTaHM3AIMI0 COBMECTHOW pabOThI, pacHpeaesTh
BUJIbI pabOT, JOTOBAPUBATHCS, OOCYXKJIaTh MPOIIECC U PE3yJIbTaT paboThl, 0000IIATH
MHEHUSI HECKOJIbKUX JIIO/IEeH;

y4acTBOBaTh B IPYyNMoOBBIX (hopMax paboThl (0OCYXIeHHS, OOMEH MHEHUH,
«MO3TOBBIE MITYPMBD» U UHBIE), BBHITIOJIHATH CBOIO YAaCTh Pa0OThI U KOOPAMHUPOBATH
CBOM JIEHCTBUS C IPYTUMU YJI€HAMU KOMaHJbl, OIIEHUBATh Ka4e€CTBO CBOEI0 BKJIaJa
B OOUmMH MOPOAYKT MO KpUTEpUsM, CPOPMYJIHMPOBAHHBIM  YYaCTHHKAMU
B3aMOJICHCTBHS.

INPEAMETHBIE PE3YJIBTATBI

K konmy oOydenuss B 10 kJjacce oOydarouiuics IONXYYUT CIICAYIONINE
MpEeIMETHBIE PE3yJIbTaThl MO OTIAEIBHBIM TeMaM paboyell MporpaMMbl Yy4eOHOTO
Kypca «Anre0pa 1 Hayajga MaTeMaTHYE€CKOTO aHAJIN3a»:

Yucsa 1 BBIYUCJICHHUS:

CBOOOJHO OTMEpPUPOBATh MOHATHAMHU: pPAlMOHAIBHOE YHCIIO0, OEeCKOHEeUHas
nepuogudeckas JIpoOb, TPOLEHTHI, HPPAIMOHATBHOE YHCIO, MHOXECTBa
pallMOHATBHBIX U IEMCTBUTEIbHBIX YHCEI, MOJYJIb IEHUCTBUTEIBLHOTO YNCIA;

OPUMEHATh ApOOM M TPOLEHTHl [Jisi PEIICHHUS] TNPUKIATHBIX 3aj1ad U3
Pa3IMYHBIX OTPACIIEN 3HAHUW U PEAIbHOM KU3HU,

NPUMEHATH NPUOIMKEHHBIE BBIYUCICHHUS, TPABUIIAa OKPYTJEHUS, TPUKUIKY U
OILICHKY Pe3y/bTaTa BHIYUCIICHUI;

CBOOOJIHO ONEPUPOBATH TMOHSITHUEM: CTENEHb C IEJNbIM [OKa3aTeleM,
HCIIOJIb30BaTh MOAXOAINYI0 (POPMY 3aMHUCU JIEUCTBUTEIBHBIX YHMCEN JJISI PEIICHUs
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MIPAKTUYECKUX 3a/1a4 U MPEJCTABICHUS JaHHBIX;

CBOOOJTHO OINEpPUPOBATH MOHATHEM: apUPMETUYECKUA KOPEHb HATypalbHOU
CTEIICHHY,;

CBOOOJTHO ONEPUPOBATH MOHATUEM: CTENIEHD C PAIIMOHAJIBLHBIM OKAa3aTEeJeM;

CBOOOJHO ONEPUPOBATH MOHATUSAMHU: JOrapudM 4YuCIa, JECATUYHBIE U
HaTypajbHbIE JTOTapu(MBbI;

CBOOOJTHO OMNEPUPOBATh MOHATUSAMH: CHHYC, KOCHHYC, TAHIT€HC, KOTAHIEHC
YUCJIOBOTO apryMEHTA;

ONEPUPOBATH TMOHIATUSAMU: APKCUHYC, APKKOCHHYC M apKTAHI€HC YHUCJIOBOTO
apryMeHTa.

YpaBHeHUsI M HEPABEHCTBA:

CBOOOJTHO ONEpUPOBATh MOHATUSIMU: TOXKIECTBO, ypaBHEHHE, HEPABEHCTBO,
PABHOCHJIBHBIC YPABHEHHMS U YPABHEHUSA-CIIEICTBUS, PABHOCUJIbHBIE HEPABEHCTBA,

OPUMEHSTh PAa3IMYHbIE METOJbl PEIIEHUS pPAIUMOHAIBHBIX U JpPOOHO-
pallMOHATBHBIX YPAaBHEHHUM, NPUMEHSTh METOJ HWHTEPBAJOB [UJIsl PELICHUS
HEPaBEHCTB;

CBOOOJTHO OMNEPUPOBATH MOHSATUSMHU: MHOTOUYIEH OT OJHOW MEepPeMEHHOM,
MHOTOWIEH C LEeJIbIMU KO3 PUIlMeHTaMu, KOPHU MHOTO4YICHA, IPUMEHSTD JCJICHHUE
MHOIOWJIEHAa Ha MHOTOYIEH C OCTaTKoM, TeopeMy be3y m teopemy Buera s
pelIeHus 3aay;

CBOOOJHO OMEpPUPOBATH TMOHATHUSIMU: CHUCTEMa JIMHEHHBIX ypaBHEHHI,
MaTpula, OINpEeAeauTeNb MATpUlbl 2 X 2 W €ro IeOMETPUYECKUA CMBICH,
UCIIOJIB30BAaTh CBOWCTBA OMpeneNuTeNss 2 X 2 1 BBIYUCICHHUS €ro 3HA4YEeHUs,
IPUMEHATh ONPEACIUTENN Ul PEIIEHUsS CUCTEMbl JIMHEWHBIX YpPaBHEHMH,
MOJEIUPOBATh PEAIbHBIE CUTYallMU C MOMOIIBIO CUCTEMbI JIMHEUHBIX YpaBHECHUH,
UCCIIEIOBAaTh IIOCTPOCHHBIE MOJEIM C NOMOLIBKO MAaTpULl U ONPEACIUTEIEH,
UHTEPIIPETUPOBATH MOJIYYEHHBIN PE3YJIbTaT;

UCIIONIb30BaTh CBOWCTBA JICHCTBUH C KOpPHSAMH IS TpeoOpa3oBaHUs
BBIPAKCHUU;

BBITIOJIHATH NPEOOPA30BAHMSI YUCIOBBIX BBIPAKEHHM, COAEpKAIIUX CTENEHH C
palMOHAIBHBIM IOKa3aTeNEM;

UCIIOJIb30BaTh CBOMCTBA JorapudMoB sl IpeoOdpa3zoBaHus JOorapupMUUECKUX
BBIPAKCHUU;

CcBOOOIHO OMNEPUPOBATh MOHATHUAMU: HUpPpALMOHATbHBIC, IOKa3aTeJIbHbIC U
JorapuMHuyecKue ypaBHEHUS, HAXOIUTh X PEUICHHs C MOMOUIBI0 PABHOCUIBHBIX
IIEPEX0I0B WM OCYILECTBIIASA IPOBEPKY KOPHEM;

IPUMEHATh OCHOBHBIE TPUTOHOMETpUUYECKHE (OPMYIBI ISl TPeoOpa3oBaHUS
TPUTOHOMETPHYECKNX BBIPAKEHUN;

CBOOOJHO  ONEpUPOBATh IOHATHUEM: TPUTOHOMETPUYECKOE YypaBHEHHE,
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OpUMEHATh  HeoOXonumble  (OPMYJbl  JUJIi  pPELIEHUS  OCHOBHBIX  THIIOB
TPUTOHOMETPUUYECKUX YPABHEHUM;

MOJICIIUPOBAaTh peajbHblE CHUTYyallUM Ha S3bIKE aiareOpbl, COCTaBIATH
BBIDAKEHHUS, YpPAaBHEHMs, HEPABEHCTBA IO YCIOBUIO 3aJadyM, HCCIEI0BaTh
MOCTPOEHHBIE MOJIEH C UCTIOIb30BAaHUEM allapaTa ajreopsbl.

DYyHKIUHA U TPAPUKU:

CBOOOJTHO OINEPUPOBATH MOHATUSAMU: (YHKIMSA, COCOOBI 3afaHusl (QYHKIHH,
B3aMMHO OOpaTHble (QYHKIMM, KOMMO3UIUS GyHKUUH, rpaduk (QyHKIUH,
BBITNOJIHSATH AJIEMEHTApHbIE MPeoOpa3oBaHusl rpa@uKoB PyHKIIHIA;

CBOOOJTHO OINEPUPOBATH MOHATUAMH: OOJACTh OMNPEIECICHHUS M MHOXKECTBO
3HauYeHUN QYHKLIMH, HYJIH QYHKIUHU, TPOMEKYTKH 3HAKOIOCTOSHCTBA;

CBOOOJHO OMEpUPOBATh MOHATUSMHU: UETHbIE W HEUYETHbIE (YHKILUH,
nepuogudeckue (QyHKIHUU, MPOMEKYTKM MOHOTOHHOCTH ()YHKLUHUH, MAKCUMYMBI U
MUHUMYMBl (QYHKUIMH, HauOosblllee W HaUMEHbIIEe 3HAuYeHHE (QYHKIUU Ha
IPOMEXKYTKE;

CBOOOJTHO OMEPUPOBATH MOHATUSMU: CTEIEHHAs] (PYHKIUS C HATypalbHBIM U
LEeJNbIM TOKa3aTesneM, rpaduk CTeNeHHOW (YHKIMU C HATypajdbHBIM U LEJIbIM
nokasaresieM, rpaduk KOpHS n-od CTeneHW Kak (YyHKIMU OOpaTHOM CTENEeHH C
HaTypaJbHBIM I10KA3aTEIIEM;

ONepUpOBaTh NOHATHUAMHU: JIMHEHHas, KBaJgpaTW4yHas M JApOOHO-JIMHEHHas
(YHKIMH, BBIIOJIHATH 3JIEMEHTAPHOE UCCIIEI0BAaHUE U ITIOCTPOCHUE UX IPaUKOB;

cBOOO/IHO OINEpUpOBaTh MOHATHAMH: IOKa3aTelbHas M Jiorapudmuueckas
(yHKIMM, UX CBOMCTBa W TrpauKd, MCIOJIB30BaTh UX IpadUKU Ui pelIeHUs
YpaBHEHUM;

CBOOOJIHO OIEpPUPOBATh MOHATHUSAMHU: TPUTOHOMETPUYECKAs] OKPYKHOCTb,
oIpeiesIeHNe TPUTOHOMETPUUYECKUX (PYHKIIMM YHCIIOBOTO apryMEHTa;

UCNOJb30BaTh TIpaduku (QYHKIMA I8 HCCIENOBaHUS IPOLECCOB U
3aBUCUMOCTEW MpU PELICHUM 337a4 U3 APYIMX YYEOHBIX IPEIMETOB U PEANTbHOU
’KU3HU, BBIpAKaTh (OpPMyJIaMU 3aBUCHUMOCTH MEX/y BEJIMUUHAMU;

Havajia MaTeMaTH4eCKOro aHAJIM3A:

CBOOO/IHO ONEpUPOBATh MOHATUAMU: apUPMETHUECKas U TIeOMETpHuYecKas
mporpeccusi, 0eCKOHEYHO yOBbIBaIOIIasi TeOMETpUUYEcKasi MPOTPECCusi, INHEUHBIN |
HKCMOHEHUIUAIBHBINA POCT, POpMyJIa CIOKHBIX MPOLIEHTOB, UMETh MPECTaBICHHUE O
KOHCTaHTE;

UCIIOJIb30BaTh NPOrPECCHH JUIS PELICHHMS pPEAJbHBIX 3a7a4 MPUKIAJIHOTO
XapaKTepa;

CBOOO/IHO ONEPUPOBATH MOHITUAMMU: MOCIEI0BATENBHOCTD, CIIOCOOBI 3aJaHUS
[IOCJIEIOBATEIbHOCTE, MOHOTOHHBIE M OIPAaHUYEHHBIE IOCJIEI0BATEIBLHOCTH,
MOHUMAaTh OCHOBBI 3apOXKJIECHHMS MaTEMaTHYECKOr0 aHaliM3a KaK aHajau3a
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OECKOHEUYHO MaJbIX;

CBOOOJIHO OMIEPUPOBATH MOHITUSIMU: HEMPEPbIBHBIE (DYHKIIMU, TOUKU pa3phiBa
rpaduka GyHKIHUHA, ACUMIITOTHI FpaduKka QyHKINH;

CBOOOJTHO ONEPUPOBATH MOHATHEM: (PYHKUMS, HENpEpbIBHAs Ha OTpPE3KeE,
MIPUMEHSITh CBOMCTBA HEMPEPHIBHBIX (DYHKIUIM JIJIsl pelIeHUs 3a/1aY;

CBOOOJ/IHO ONIEPUPOBATH MOHATUSIMU: TIEPBasi U BTOpasi MPOU3BOIHbIE (DYHKIUH,
KacarenpHas K rpaduky QyHKLINM;

BBIYHUCIISITE TPOU3BOJHBIE CYMMBI, MPOU3BEJCHUS, YACTHOTO U KOMIIO3UIIUU
IBYX (YHKIIM, 3HATh MPOU3BOJIHBIC JIEMEHTAPHBIX () YHKITUH;

UCIIOJIb30BaTh TE€OMETPUYECKUM W (PU3UYECKHM CMBICH MPOU3BOAHON s
peuieHus 3aaad.

MHosxecTBa U JIOTMKA:

CBOOOJHO  OMEpUPOBATh  MNOHATHUSIMU:  MHOXECTBO,  ONEpallud  Haj
MHOECTBAMHU;

UCIIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN anmapat Jjisi OMHCAHUs peaslbHbIX
IIPOLIECCOB U SIBJICHUM, MPU PEIICHUH 3329 U3 JPYTUX YUeOHBIX MPEIMETOB;

CBOOOJTHO OIEpPUPOBATH MOHATUSIMHU: ONpENETIECHUE, TeopeMa, ypaBHEHHE-
CJIEJICTBHE, CBOMCTBO MaT€MaTHYECKOr0 OOBEKTa, JOKA3aTeNbCTBO, PABHOCUIIbHBIC
YpaBHEHUS 1 HEPABEHCTBA.

K xonmy oOydenus B 11 kjacce oOydaromuics TOIYYUT CIEAYIOIINE
NpeIMETHBIE pPe3ybTaThl MO OTACIbHBIM TeMaM paboyeill MmporpaMMbl Yy4eOHOIO
Kypca «Anredpa v Hauajga MaTeMaTHYEeCKOTO aHAIU3a:

Yucia 1 BBIYUCICHUSA:

CBOOOJTHO OTIEPUPOBATH MOHATHSAMU: HATYPAIBHOE U II€JI0€ YUCIIO, MHOKECTBA
HATYpAJIbHBIX M LEJbIX YHCEI, UCIOJIb30BATh MPU3HAKU AECIMMOCTH LEIbIX YUCEN,
HO/I m HOK HaTypasJbHBIX 4YMCeN AJisl PEUIEHUs 3a/ad, MPUMEHSTh AJITOPUTM
EBxnupna;

CBOOOJHO OMEpPHpPOBaTH TOHATHEM OCTAaTKa IO MOMYJIO, 3aIlUChIBaTh
HaTypaJIbHbIE YKCIIA B PA3JIMUYHBIX TO3ULIIMOHHBIX CUCTEMAX CUUCIICHNUS,

CBOOO/IHO OIEpPUPOBATH MOHATHSAMH: KOMIUIEKCHOE YHCIO M MHOXECTBO
KOMITJIEKCHBIX YHUCEN, MPEACTaBIATh KOMIUIEKCHBIE YWCIa B alreOpandeckoil u
TPUTOHOMETPUYECKON (popMe, BHITIONHATH apuPMETHUYECKUE OTEpPAlNH C HUMU H
M300pakaTh HA KOOPJAUHATHOM TIOCKOCTH.

YpaBHeHUS U HEPABEHCTBA:

CBOOOJTHO OMEPHPOBATH TOHATHIMHU: HPPAIMOHAIBHBIE, TOKAa3aTeIbHBIC H
norapuMUYECKUe HEPABEHCTBA, HAXOAUTh WX pEHIEHUS C  MOMOIIBIO
PAaBHOCUJIBHBIX TIEPEXOJIOB;

OCYLIECTBJISITh  OTOOpP KOpPHEH TMpU  pEHIeHUH TPUTOHOMETPUYECKOTO
yYpaBHEHUS;
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CBOOOJHO  ONEPUPOBATH MOHITUEM TPUTOHOMETPUUYECKOE HEPABEHCTBO,
MPUMEHSTh  HE0OXOoauMble  (OpMYJbl ISl  PEIICHHST  OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKUX HEPABEHCTB;

CBOOOJHO ONEPHUPOBATH MOHATHSIMHU: CUCTEMA M COBOKYIHOCTHh YPaBHEHHMI U
HEPABEHCTB, PABHOCWJIbHBIE CUCTEMBI U CUCTEMBI-CJICACTBUS, HAXOJIUTh PEIICHUS
CHUCTEMbl U COBOKYIHOCTEH pallMOHANIbHBIX, UPPAIMOHAIBHBIX, MOKA3aTEIbHBIX U
JorapuMUYECKUX YpaBHEHUI U HEPABEHCTB,;

pemath palMoHAaJIbHBIE, UppalroHalIbHbIE, MOKa3aTebHbIE,
gorapuMUyYecKue U  TPUTOHOMETPUUECKHE ypaBHEHHMS UM  HEPaBEHCTBA,
coJiepKalliue MOJYyJIU U IapaMeTphl;

NPUMEHATH rpaduueckue METOMbl JJI PEIICHHUS YPaBHEHHU U HEPaBEHCTB, a
TaKKe 3aJ1ay C mapaMeTpaMu;

MOJIENIUPOBATh pEalbHbIE CHUTyallud Ha S3bIKe aireOpbl, COCTaBIATH
BBIPQXKEHUS, YpPAaBHEHMS, HEPAaBEHCTBA M MX CHUCTEMBbI [0 YCJIOBHIO 3aJayH,
UCCJIeIOBAaTh TOCTPOCHHBIE MOJEIM C HCIOJNb30BAaHMEM arfmnapara ainreopsl,
UHTEPIPETUPOBATH MTOJTYUYECHHBIN PE3yIbTaT.

DyHKIUM U TPAaPUKU:

CTpOUTh TpadUKU KOMMO3ZUIMK (QYHKIIUH C [OMOIIBIO 3BJIEMEHTApPHOTO
UCCJIEIOBAHUS U CBOMCTB KOMITO3UIIMH JIBYX (DYHKIUH;

CTPOUTH FeOMEeTpUYECKUe 00pa3bl ypaBHEHHI U HEPABEHCTB HA KOOPAMHATHOU
IJIOCKOCTH;

CBOOOJHO  OMepUpoBaTh MOHATUAMHU: TpadUKH  TPUTOHOMETPUUECKUX
byHKIM;

OPUMEHATh (PYHKIMU 11 MOJCIMPOBAHUS U HCCIEIOBAaHUS peajbHBIX
IPOLIECCOB.

Havana MaTeMaTH4eCcKOro anajamusa:

UCIIOJIb30BaTh MPOU3BOIHYIO JUIsl KCCIIEIOBAHUS (DYHKIIMM HA MOHOTOHHOCTD U
AKCTPEMYMBI;

HAXOJUTh HAaWOOJIbIlIee W HAaWMEHbIIee 3HAUYCHUS (DYHKIIMU HETPEPHIBHOW Ha
OTpE3KE;

UCIIOJIB30BATh TPOU3BOAHYIO [JII HAXOXKJICHHUS HAWIYYIIEro pelIeHUs B
MIPUKJIAJIHBIX, B TOM YUCJIE COLMAIbHO-3KOHOMUYECKUX, 3aJa4ax, Al ONpeaeIeHus
CKOPOCTH ¥ YCKOPEHHUS MpoIiecca, 3aaHHOro GopMyIIoi mim rpa@ukom;

cBOOOIHO  OMEpUpPOBAaTh MOHATHSAMH: TEpBOOOpa3Hasi, ONpeaeIEHHbIN
WHTErpajl, HaXOAUTh IMEPBOOOPA3HBIE HIEMEHTAPHBIX (QPYHKUHUA K BBIYUCIATH
uHTerpai no popmyne Hetotona-Jleitonna;

HAXOAUTh TUIOMIA/IN IIIOCKUX QUTYP U O0BEMBI TEJ C TTOMOIIBIO0 MHTETPaa;

MMETh NPEACTaBICHHE O MaTEeMaTHUYECKOM MOJICIUPOBAHUM HAa NpUMEpe
cocTaBieHus TuddhepeHInalIbHbIX YPaBHEHUH;
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pemarb MNPUKIAIHBIE 3a/ayd, B TOM YHUCIE COLUAIbHO-DPKOHOMHYECKOTO U
(puznyeckoro Xapakrepa, CpelIcTBaMu MaTEMaTHYECKOTO aHaJIn3a.
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TEMATHYECKOE INTAHUPOBAHMUE

10 KJIACC
KosunyecTBo yacos DJIeKTPOHHbIE
Jl':{;-)l'l HaumeHoBanue pa3aejioB U TEM NIPpOrpaMmabl Beero KOHTpOJILHLIe HpaKaneCKne E)I%I:)?l)ﬁ)ll:::.])'lbﬂble
padoTsbI padoThI pecypesI
MHOK€ECTBO ACHCTBUTENBHBIX YCEI. MHOTOWICHBI.
1 PanmonanbsHble ypaBHEHHS U HepaBeHCTBA. CUCTEMBI 24 1
JUHEHHBIX YpaBHCHUN
2 Oynkunu u rpadpuku. CreneHHas GyHKINS C HEIbIM 12 1
MOKa3aTeIeM
3 Apubmernuecknii KOpeHb N-0it cteneHu. MppannoHaabHbIe 15 1
ypaBHEHUS
4 [TokazatenpHas pynkius. [lokazarenbHbIe ypaBHEHUS 10 1
5 Jlorapudmuueckas ¢pyakius. Jlorapudmuaeckue 18 1
ypaBHEHHUS
6 TpuronomeTpudeckre BEIPAKECHUS U YPaBHEHUS 22 1
7 [TocnenoBaTeTIbHOCTH U IPOTPECCUH 10 1
8 HenpepsiBabie pynkmmm. [IponsBoanas 20 1
9 [ToBTOpEHME, 0000IIEHNE, CUCTEMATU3AIMS 3HAHUH 5 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




11 KVIACC

KoauvecTBo yacoB DJIeKTPOHHBbIE
Jl':{;-)l'l HaumenoBanue pa3aejioB U TEM IIPpOorpaMmMmabl Beero KOHTpOJIbeIe HpaKanecxne f)lép[;(it:g)(:::::.])'lbﬂble
padoThI padoThI pecypebi
1 UccnepoBanue GyHKIUN ¢ TOMOIIBIO TPOU3BOTHON 22 1
[TepBooOpa3Hast 1 HHTETpa 12 1
3 I'paduku TPUrOHOMETPUUECKUX (PYHKITHI. 14 1
TpuroHomeTpryecKkue HepaBEHCTBA
4 HpparnmoHaiibHbIe, TOKa3aTeIbHBIE U JIOTaPHPMHICCKHC 24 1
HEpPaBEHCTBA
5 Kommuiekcubie uncia 10 1
6 HarypanbHble u nienbie ynucna 10 1
7 Cucrembl palioHaIbHBIX, UPPALUOHATBHBIX 12 1
MOKa3aTeIbHbIX U Jorapu(MUUECKUX YpaBHEHUN
8 3ajauu ¢ mapameTpamMu 16 1
9 [ToBTOpeHue, 0600IIeHNEe, CHCTEMATH3AIIHS 3HAHUN 16 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 136 10 0




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KJIIACC
KoaudecTBo 4acos
Ne Tema ypoka Kout I Hata 11 HeHTalus
/i Beero POJIbHBIE PaKTHYecKHe H3ydenus pO(lJOp C€HTall
padoTsbI padoThI
1 MH(j)KeCTBO, OTepalliy HaJl MHOKECTBAMHU U UX 1
CBOIiCTBa
2 Huarpammbl Ditiepa-Benna 1
3 [IpuMeHeHne TeopeTHKO-MHOKECTBEHHOTO 1
ammapara Jijisl pelieHus 3a1a49
Panmonansaeie uncia. OOLIKHOBEHHBIE U
4 JECTUYHBIC IPOOU, TTPOIICHTHI, OECKOHEYHBIE 1
MIEPUOANYECKHIE TPOOH
Panmonansubie ynciaa. OOBIKHOBEHHBIE U
5 JECATUYIHBIC IPOOU, TTPOIICHTHI, OECKOHEYHBIC 1
MIEPUOANYECKIE IPOOH
6 [Ipumenenue npoOeii ¥ MPOLIEHTOB ISl PEIICHUS 1 IMpodeccus
TIPUKJIAJTHBIX 33]1a4 IPOJIaBell
7 [IpumeHnenue npoOeid ¥ MPOLIEHTOB IS PELICHUS 1
MIPUKJIATHBIX 33124
8 HeiicTBuTenbHble uncia. PanponaabHbie U 1
HWPpAMOHAJIbHBIE YHCIIa
9 ApudmMeTnueckue orneparuu ¢ AeHCTBUTEIbHBIMHU 1
YHCIIaMU
10 Monynb 1eiCTBUTETLHOTO YUCIIA U €r0 CBOWCTBA 1
[TpuGmmxEHHBIC BBIYUCIICHHUSI, IPABHIIA
11 OKpYTJIEHUS, IPUKHJIKA U OLIEHKA pe3yabpTaTa 1
BBIUMCIICHUM
12 OcCHOBHBIE METOJIBI PEIIEHUS ENBIX U IPOOHO- 1

palnMoHaIbHBIX YPAaBHEHUN U HEPABEHCTB




OCHOBHBIE METO/IbI PEIIEHHS LIENbIX U IPOOHO-

13 paloHaIbHBIX YPAaBHEHUH U HEPABEHCTB
14 OCHOBHBIE METO/IbI PEILICHHS LENBIX JpoOHO-
palOHaIbHBIX YPAaBHEHUN U HEPABEHCTB
MHorouieHsl OT OJHON EpeMeHHOM. [leenne
15 MHOI'O4YJIEHA HA MHOTOYIEH ¢ OCTaTKoM. Teopema
besy
16 MHoTrOo4JIEHBI ¢ TETBIMA KOYPPUITUEHTAMH.
Teopema Buera
17 Pemrenne cucrem NTMHENHBIX ypaBHEHUN Hpodeccrs
KOHCTPYKTOP
18 Pemrenne cucrem JTMHEHHBIX YpaBHEHUN
Martpuna CUCTEMBI JINHEWHBIX YPABHEHUN.
19 Onpenenurens MaTpULbl 2X2, €r0 TEOMETPUIECKUI
CMBICTT M CBOMCTBA; BBIUMCIIEHHUE €r0 3HAUCHHUS
20 OnpenenHTeJEL MaTpHLBI 2X2, €r0 reOMETPUIECKUN
CMBICJI U CBOMCTBA; BBIYMCIIEHUE €T0 3HAUECHUS
21 HpmfeHeHHe OTPE/ICITUTENS /T PEIICHUS CHCTEMBI
JMHEWHBIX YpaBHEHUH
29 PeI_HCE-II/IC HPUKIAZIHBIX 32124 C MOMOILBIO CHCTEMbL
JMHEHHBIX YpaBHEHUH
23 PeI_HCE-II/IC MPHUKJIA/IHEIX 337124 C MOMOLIBIO CHCTEMBbI
JMHEWHBIX YpaBHEHHH
24 Kountponsnas pabora: "PannonanbHble ypaBHEHUS
U HepaBeHCTBA. CHcTeMBbl IMHEMHBIX ypaBHEHUI"
o5 ®OyHK1M, criocoObl 3aganus GyHkuuu. B3anmuo
obparnble pynkunu. Kommnosuius GhyHKIHMA
26 I'padpux GyHKIMH. ?J‘IeMeHTapHHe npeoOpa3oBaHus Mpodpeccus cratuer
rpaduKoB QYHKIHI
OO6nacTp onpeneneHuss 1 MHOKECTBO 3HAUECHUI
27 ¢bynkuuu. Hynu ¢pynkiun. [IpomexyTku 3HaK

ITOCTOAHCTBA




Yérusie n HeuéTHele pyHKuuu. [leproaunueckue

28 1
¢bynkuuu. [IpoMexyTKH MOHOTOHHOCTH (DYHKIIUU

29 MaxkcuMymbl 1 MUHUMYMBI (yHKIMU. Hanbombiee 1
Y HaMeEHbIIee 3HaueHHe QYHKIMU Ha TPOMEXKYTKE

30 Jluneitnas, kBagpaTHUuHas U ApoOHO-JIMHEITHAS 1
GbyHKIIH

31 DeMEeHTapHOEe UCCIIEeI0BAaHUE U TOCTPOCHHE 1
rpadukoB 3TUX QyHKIUN

32 DneMeHTapHOe UCCIeI0BaHUE U TOCTPOCHHE 1
rpadukoB 3TUX QyHKIUN

33 CrenieHs ¢ 1enbIM okasaresieMm. buaom HeroroHa 1

34 Crenensb c 1enbIM nokasaresnemM. bunom HeroToHa 1

35 CreneHHast GyHKIUS C HATYPATbHBIM U IIETBIM 1
nokasaresnem. E€ cBoiicTBa u rpaduk

36 KonTponbnas pabora: "Crenennas ¢pynkius. E€ 1
cBOMcTBA U rpaduk"”

37 ApubMeTnuecKknii KOpeHb HATYpPAIbHOUW CTETICHH U 1 IMpodeccus
€ro CBOMCTBA HPOEKTHPOBIIHK

38 ApubMeTHuecKrii KOpeHb HATYPAIbHOUW CTETICHH U 1
€ro CBOMCTBA

39 [IpeoOpa3oBaHMs YUCIOBBIX BhIpAXKEHUI, 1
COJIep’KalIUX CTENeHU U KOPHU

40 [IpeoOpa3oBaHMs YUCIOBBIX BBIPAKECHHUIH, 1
COJIep>KalINX CTENeHU U KOPHU

a1 [IpeoOpa3oBaHus YUCIOBBIX BBIPAKECHHIH, 1
COJIep>KalINX CTENeHU U KOPHU

42 Uppanmonansueie ypaBHeHUs. OCHOBHBIE METO/IbI 1
pelIeHNs UPPALMOHAIBHBIX YPaBHEHHM

43 WppaunonansHble ypaBHeHUsI. OCHOBHbIE METO/IbI 1
pElIeHUs UPPALMOHATLHBIX YPaBHEHHM

44 WppanmonanbHble ypaBHeHUs. OCHOBHBIE METOIbI 1




pELIECHNS] UPPAMOHAJIbHBIX YPABHEHU

45 PaBHOCHIIBHBIE TIEPEXO/BI B IBGI_HGHI/II/I [Mpodeccus
HUPPALMOHAJIBHBIX YpaBHEHUH KOHCTPYKTOP
16 PaBHOCHIIBHBIE TIEPEXOIBI B pemenun
HUPPALMOHAJIBHBIX YpaBHEHUH
47 PaBHOCHIIBHBIE TIEPEXOIBI B pelieHnH
HUPPAIMOHAJIBHBIX YpaBHEHUHN
48 PaBHOCHIIBHBIE TIEPEXOIBI B pemierun
HUPPAIMOHAJIBHBIX YpaBHEHUN
CpoiicTBa U rpauK KOpHs N-0i CTETIEHN KaK
49 (GbyHKIIMM 0OpaTHOW CTETICHU C HATypaTbHBIM
MoKasarejaemM
CpoiicTBa u rpapuK KOpHs N-0i CTETIEHN KaK
50 (GbyHKIIMM OOpaTHOW CTETIEHU C HATypaTbHBIM
MoKa3areaemM
51 Kontponbnas padota: "CsoiicTBa 1 rpaduk KOpHS
n-oii crenenu. MppanyroHaibHble ypaBHEHUS "
59 CTeIIeHL C palMOHAJILHBIM MTOKa3aTeleM U eé
CBOICTBa
53 CTeIIeHL C palMOHAJILHBIM MTOKa3aTeleM U eé
CBOIICTBa
54 CTeIIeHL C palMOHAJILHBIM [TOKa3aTeaeM U e
CBOIICTBa
55 [TokazarenpHas ¢pyHKIUSA, €€ CBOMCTBA U TpaduK gﬁggﬁgﬁg
56 HCHOJ‘ILBOE&&HI/IG rpaduka QyHKIUU A peleHus
ypaBHEHUM
57 I/IcnonL301vsaHHe rpaduka QyHKIUU OIS perieHus
ypaBHEHUI
58 [lokazaTenbHble ypaBHEHUS. OCHOBP\I’LIG METObI
pelieHus MoKa3aTeNbHbIX YPaBHEHUM
59 [TokazarenbHble ypaBHeHUs. OCHOBHbBIE METOIbI




peuieHus OKa3aTeNIbHbIX YPaBHEHUM

[TokazarenbHbie ypaBHeHUs. OCHOBHbBIE METOIbI

60 . 1
peleHus MoKa3aTeNbHBIX YPaBHEeHUN

61 KonTtponsnas padora: "[lokazarenbHas QyHKITHS. 1
IlokazarenbHble ypaBHEHUS"

o IIpodeccus
62 Jlorapudm uuncna. ColicTBa Jiorapupma 1 pmtg ep-6H0110
HH HCP-OHUOJIOT

63 Jlorapudwm uncna. CoiicTa Jorapugpma 1

64 Jlorapudm uncna. CoiictBa sorapudma 1

65 JlecsiTuuHbIe U HATYpaJIbHBIE JTOTAPU(MBI 1

66 JlecITHYHBIC U HATYpaJIbHBIE JIOTapU(PMBI 1

67 [IpeoOpazoBaHne BEIpKEHHI, COACPIKAIINX 1
Jorapu@msl

68 [IpeoOpazoBaHne BEIpKEHHI, COACPIKAIINX 1
Jorapudmbl
IIpeoOpa3oBanue BEIpAXKEHUI, COLEPKALIAX

69 ’ 1
sorapudmbl
Jlorapudmuyeckas KU, €€ CBOMCTBA U

70 ’ 1
rpaduk
Jlorapudmuueckas KU, €€ CBOMCTBA U

71 ’ 1
rpaduk

79 Wcnonb3oBanue rpaduka QyHKIUU AJIs pelIeHUs 1
ypaBHEHU M

73 Hcnonb3oBanue rpaduka QyHKIUU A pelIeHUs 1
ypaBHEHUI
Jlorapudmuueckue ypaBHeHusi. OCHOBHBIE METObI

74 . 1
pelieHus JorapupMuIecKux ypaBHeHUN

75 Jlorapupmuueckue ypaBHeHUsl. OCHOBHbIE METO/IbI 1
peneHust JorapupMHUUECKUX YpaBHEHUH

76 Jlorapupmuueckue ypaBHeHUsl. OCHOBHbIE METO/IbI 1

peleHust JorapupMHUUECKUX YpaBHEHUH




PaBHOCWIIBHBIE ITEPEXO/IbI B PELICHUU

77 o 1
Jorapu(MUYECKUX YpaBHCHHIMA

78 PaBHOCHIIBHBIE TTEPEXO/IBI B PEIICHUT 1
JOTapu(PMUICCKUX YPABHCHHMA

79 KonTtposneHas padota: "Jlorapupmuaeckas 1
¢bynkuus. Jlorapudmudeckne ypaBHeHuUs"

80 CunHyc, KOCHHYC, TAHT€HC U KOTaHTE€HC YHCIIOBOTO 1 [Ipodeccus
aprymeHra nabopaHT

81 CuHyc, KOCHHYC, TAHT€HC ¥ KOTQaHTE€HC YHCIIOBOTO 1
aprymMeHTa

82 ApKCHHYC, apKKOCHHYC ¥ apKTaHT'€HC YHCIIOBOTO 1
aprymMeHTa

83 ApKCHHYC, apKKOCHHYC ¥ apKTaHT'€HC YHCIIOBOTO 1
aprymMeHTa
Tpuronomerpuyeckas OKpy>KHOCTb, OIIPEJICICHNE

84 TPUTOHOMETPUICCKUX (PYHKITUN YUCIIOBOTO 1
aprymeHra
Tpuronomerpuyeckas OKpy>KHOCTb, OIIPEJIEICHNE

85 TPUTOHOMETPUICCKUX (PYHKITUN YUCIIOBOTO 1
aprymeHra

86 OCHOBHBIE TPUTOHOMETPUUYECKUE POPMYJIBI 1

87 OCHOBHBIE TPUTOHOMETPUUYECKHE (POPMYJIIBI 1

88 OCHOBHBIE TPUTOHOMETPUUYECKHE (POPMYJIIBI 1

89 OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYITBI 1

90 Hpeo6pa3ovBaHI/Ie TPUTOHOMETPHUYECKHUX 1
BBIPKEHUN

91 Hpeo6pa3ovBaHI/Ie TPUTOHOMETPHUYECKHUX 1
BBIPKEHUN

92 Hpeo6pa3ovBaHI/Ie TPUTOHOMETPHUYECKHUX 1
BBIPKEHUN

93 ITpeobpa3oBaHre TPUTOHOMETPHUUECKUX 1




BBIPAXKCHUI

94 PemreHre TpUroHOMETPUYECKUX YPABHEHUN 1
95 PemreHne TpUroHOMETpUYECKUX YPAaBHEHUN 1
96 Pemnienne TpUrOHOMETPUYECKUX YPaBHEHUH 1
97 PemreHne TpUroHOMETPUYECKUX YPAaBHEHUN 1
98 Pemnienne TpUrOHOMETPHUUECKUX YPAaBHEHUH 1
99 Pemnienne TpUrOHOMETPHUECKUX YPAaBHEHUH 1
100 Pemienne TpUrOHOMETPHUECKUX YPAaBHEHUH 1
101 KonTponsnas pabora: "TpuroHomerpuueckue ) 1
BBIPQKCHUS M TPUTOHOMETPHUYECKHIE YPAaBHEHUS
[TocnenoBarenbHOCTH, CIOCOOBI 3a/1aHUS
102 mocJenoBareabHocTel. MeTon MaTeMaTUYeCcKOn 1 Hpoqfeccm
- Ju3aniHep
MOHOTOHHBIE M OTPaHUYCHHBIC
103 rmocjeaoBaTeNbHOCTH. VicTopus aHamu3a 1
0ECKOHEYHO MaJIbIX
104 Apubdmerrnueckast Iporpeccust 1
105 ['eomeTpuueckas mporpeccust 1
106 beckoneuHo yObIBaroIiasi reoMeTpuiecKast 1
porpeccust
107 CymMa GeckOHEYHO YOBIBAIOIIEH T€OMETPUUECKON 1
IPOrpeccuu
108 JIuHEeNHbIN 1 SKCIOHEHIUATIBHBIN pocT. Yuco e. 1
dopmyra CI0KHBIX TPOLIEHTOB
109 JIuHEeNHbIN 1 SKCIOHEHIUATIBHBIN pocT. Yuco e. 1
dopmyra CI0KHBIX IPOLIEHTOB
110 Hcnonp30BaHne Iporpeccuu s peueHus 1 [podeccus
peanbHBIX 33Ja4 IPUKJIAIHOTO XapaKTepa 5KOHOMHCT
111 KOHTpOJ‘IBH%'}I pabota: "[locnenoBarenbHOCTH U 1
IIPOrpeccuun
112 HenpepbiBHbIE PYHKIIMHN U UX CBOMCTBA 1




113 Touka pa3peiBa. ACUMITOTHI rpaduKoB HYHKIIUI 1
114 CaoiicTBa (hyHKIMI HENIPEPHIBHBIX HA OTPE3KE 1
115 CBoiicTBa (hyHKIMI HETIPEPHIBHBIX HA OTPE3Ke 1
116 Meroa MHTEPBAJIOB JUIsl pELICHUs] HEPABEHCTB 1
117 Meroa MHTEpBAJIOB JUIsl pELICHUs] HEPABEHCTB 1
118 Meroa MHTEPBAJIOB JUIsl pELICHUs] HEPABEHCTB 1
119 [IpumeHeHne cBONCTB HEMPEPHIBHBIX (DYHKIUH J1s1 1
pelieHus 3a1a4
120 [IpumeHeHne CBONCTB HENPEPHIBHBIX (DYHKIUH JI1st 1
pelieHus 3a1a4y
121 [lepBas u BTOpasi Npou3BOAHbIE PYHKIUU 1
122 OnpeﬂeneHHve, T€OMETPUYECKHUI CMBICT 1 [Tpodeccus
MIPOU3BOIHOM TEXHOJIOT
123 Omnpenenenne, GU3NIECKUI CMBICIT TIPOU3BOIHOM 1
124 VYpaBHeHHE KacaTeIbHOU K rpaduKy QyHKIIHH 1
125 VYpaBHeHHE KacaTeIbHOU K rpaduKy QYHKIIMH 1
126 [Tpou3BoiHEIE dTIEMEHTAPHBIX (HYHKIIHMA 1
127 [Tpou3BoIHEIE DJIEMEHTAPHBIX (HYHKIIHMA 1
198 IIpon3BoaHas CyMMbl, IPOU3BEAECHUS, YACTHOTO U 1
KOMIO3ULUHU (PYHKIIMH
199 IIpon3BoaHas CyMMbl, IPOU3BEACHHUS, YACTHOTO U 1
KOMIO3ULUHN (PYHKIMH
130 IIpou3BoaHas CyMMbI, IPOU3BEACHUS, YACTHOTO U 1 IIpodeccus
KOMIO3ULUHN (PYHKIMH Oyxranrep
131 Kontponbras padota: "[IponsBognas” 1
132 [ToBTOpEeHue, 0000LIIeHNE, CHCTEMAaTU3aLUs 1
3HaHui: "YpaBHeHus"
133 [ToBTOpeHnue, 06001IeHNE, CCTEeMaTH3aIUs 1
3HaHui: "OyHkunn"
134 HTorosas KOHTpoJbHas paboTa 1




135 HroroBast KoHTpoJIbHAsE paboTa 1 1
136 [ToBTOpeHue, 06001IeHNE, CHCTEeMAaTU3AIUs 3HAHUT 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136 10




11 KVIACC

KoanuecTBo 4acoB 1
ara
Nen/m | Tema ypoka KOHTpOJIbHBI IpakTHYecKu Ipodopuenranus
P Bceero oHTpoI ¢ pa cexne H3Y4YeHH S popop
padoTsbI padoThI
1 [IpuMeHeHnne mpou3BOIHON K UCCIEAOBAHUIO 1
(yHKIIMN HA MOHOTOHHOCTD U 9KCTPEMYMBI
2 [IpuMeHeHne mpou3BOIHOM K MCCIIEAOBAHUIO 1
(yHKIIMN HA MOHOTOHHOCTb U 9KCTPEMYMBI
3 [IpuMeHeHne mpon3BOIHOM K MCCIIETOBAHUIO 1
(yHKIIMI HA MOHOTOHHOCTD U OKCTPEMYMBI
4 [IpuMeHenne mpou3BOIHOM K MCCIIETOBAHUIO 1
(yHKIIMI HA MOHOTOHHOCTD U OKCTPEMYMBI
5 [IpuMeHenne mpou3BOIHOM K MCCIETOBAHUIO 1
(hyHKIIMI HA MOHOTOHHOCTD U OKCTPEMYMBI
6 [IpuMeHeHne Npon3BOIHOM K UCCIEA0BAHUIO 1 IMpodeccus
(GyHKIMI HA MOHOTOHHOCTB M 3KCTPEMYMBI HpoaBer]
7 HaxoxaeHne HaubobIIero 1 HANMEHBILIETO 1
3HAYEHUs] HEMPEPHIBHON (PYHKLMU HA OTpPE3Ke
8 Haxoxaenne HaubobIIero 1 HANMEHBILIETO 1
3HAYEHUS] HEMPEPHIBHOM (PYHKLMU HA OTPE3Ke
9 Haxoxaenne HaubobIIero 1 HANMEHBILIETO 1
3HAYEHUS! HENPEPHIBHON (YHKIIMH Ha OTPE3Ke
10 Haxoxaenne HaubobIIero 1 HANMEHBILIETO 1
3HAYEHUS] HEMPEPHIBHON (PYHKIIMU HA OTpPE3Ke
11 HaxoxaeHne HaubombIIero 1 HANMEHBILIETO 1
3HAYEHUS] HEMPEPHIBHOM (PYHKIMU HA OTPE3KE
12 HaxoxaeHne HauboIbIIero 1 HANMEHBILIETO 1
3HAYEHUS] HEMPEPHIBHON (PYHKIIUU HA OTPE3KE
13 [IpuMeHeHne mpoN3BOIHOM 711 HAXOXKICHUS 1
HauWJIy4ylIero penieHus B TpUKIaJHbIX 3aa49ax




[IpumeneHne npou3BOIHOM JUISl HAXOKICHUS

14 HAWTYYINETro PEeIICHUs B PUKIIAIHBIX 3a/1a9ax !
[IpumeHeHre npou3BOIHOM ISl ONIPEAEIICHUS

15 CKOPOCTH M YCKOPEHHS TIpoliecca, 3a1aHHOTO 1
dbopmyIoi wim rpadukoM
[IpumeneHne nporu3BOIHOM JUIsl OIIPEACIICHUS

16 CKOPOCTH M YCKOPEHHS TIpoliecca, 3a1aHHOTO 1
dhopmyroit wim rpadukomM

17 Komnozumus hyHkimii 1 Ipogeccus

KOHCTPYKTOP

18 Komno3unus ¢pyHkumii 1

19 Kommno3unus ¢hyHkumii 1

20 FGOMeTpI/I‘—IeCIfI/Ie oOpa3bl ypaBHEHUH Ha 1
KOOPJIUHATHOU TUIOCKOCTH

21 FGOMeTpI/I‘—IeCIfI/Ie oOpa3bl ypaBHEHUH Ha 1
KOOPJIMHATHOU TJIOCKOCTH

29 KontponbHas padoTa: "HccneAOBaHHe byHKIUH ¢ 1
MTOMOIIBIO TPOU3BOTHOM

23 [TepBooOpa3Hasi, OCHOBHOE CBOHCTBO 1
MIePBOOOPA3HBIX

o [TepBooOpa3HbIe AIeMEHTAPHBIX (YHKITUH. 1
[IpaBuia Hax0XACHUSI IEPBOOOPA3HBIX

o5 [TepBooOpa3zHbIe AIeMEHTAPHBIX (YHKITUH. 1
[IpaBuia Hax0XACHUS IEPBOOOPA3HBIX

26 WHuterpai. I'eoMeTpruyeckuii CMBICIT HHTETpaia 1 ITpodeccust craTuct

97 Brruncnenue onpenenéHHOro HHTErpaia mno 1
dbopmyne Herorona-Jlelibuua

28 Brruncnenue onpenenéHHOro HHTErpaia mno 1
dbopmyne HetoroHa-JlelOHmIa

29 [IpuMmeHeHne uHTerpana st HAXO0XKACHUS 1
TIonaAed TIOCKUX QUryp

30 [IpuMeHeHne uHTerpaia Jyisi HaX0XKACHHs 1




00BEMOB T€OMETPUUYECKHX TEJ

[Tpumeps! pemenuii qudQepeHInaIbHbIX

31 . 1
ypaBHEHUH
30 [Ipumeps! periennii AuppepeHnanbHbIX 1
ypaBHEHUI
MatremaTtuueckoe MOJEIUPOBAHUE PEabHbIX
33 MIPOIIECCOB C MOMOIIBIO A depeHnanbHbIX 1
ypaBHEHUU
34 Kontponbnas padota: "[lepsoobpaznas u 1
uHTerpan”
35 Tpuronomerpruyeckue GyHKINU, UX CBOWCTBA U 1
rpaduxu
36 Tpuronomerpruueckue GyHKINU, UX CBONCTBA U 1
rpaduxu
37 Tpuronomerpuueckue GyHKINU, UX CBOUCTBA U 1 IMpodeccus
rpadguku MPOEKTHPOBIIHMK
38 Tpuronomerpuueckue GyHKIIUN, UX CBOMCTBA U 1
rpadguku
39 Tpuronomerpudeckue GyHKIIUN, UX CBOMCTBA U 1
rpapuku
40 OT60p KOpHEH TPUTOHOMETPUUECKUX YPAaBHCHUI 1
C TIOMOIIIbIO TPUTOHOMETPHUECKON OKPYKHOCTH
a1 OT60p KOpHEH TPUTOHOMETPUUECKUX YPAaBHCHUI 1
C TIOMOIIIbIO TPUTOHOMETPHUECKON OKPY>KHOCTH
42 O160p KOpHEH TPUTOHOMETPUUECKUX ypaBHEHUI 1
C TIOMOIIIbIO TPUTOHOMETPHUECKON OKPY>KHOCTH
43 OT60p KOpHEH TPUTOHOMETPUYECKIX YpaBHEHUI 1
C TIOMOIIIBIO TPUTOHOMETPUUECKON OKPYKHOCTH
44 Pemenune TpUroHOMeTpHUYECKUX HEPABEHCTB 1
45 p 1 [Ipodeccus
€IIEHNE TPUTOHOMETPUUYECKUX HEPABEHCTB KOHCTPYKTOD
46 Penienne TpUroHOMETPUYECKUX HEPABEHCTB 1




47

PemreHne TpUroHOMETPUYECKUX HEPABEHCTB

KonTtponsnas padora: "['paduku

48 TPUTOHOMETPHUYECKUX (PYHKIUH.
Tpuronomerpuyeckue HepaBeHcTBA"
49 OCHOBHBIE METO/IbI PEIICHHS TOKA3aTEIbHBIX
HEPaBEHCTB
50 OCHOBHBIE METO/IbI PEIICHHSI TOKA3aTEeIbHBIX
HEPaBEHCTB
51 OCHOBHBIE METO/IbI PEIICHHSI TOKA3aTEeIbHBIX
HEPaBEHCTB
59 OCHOBHBIEC METO/IbI PEIICHHSI TOKA3aTeIbHBIX
HEPaBEHCTB
53 OCHOBHBIEC METO/IbI PEIICHHS JIOTaAPUPMHUECKIX
HEPaBEHCTB
54 OCHOBHBIE METO/IBI PEIICHHS JOTapU(PMHIECKUX
HEpaBEHCTB
55 OCHOBHBIE METO/IbI PEILIEHHS JIOTrapUPMHUUECKUX [podeccus
HEPABEHCTB ¢uHAHCHCT
56 OCHOBHBIE METO/IBI PEIICHHS JTOTapU(PMHIECKUAX
HEpaBEHCTB
57 OCHOBHBIE METO/IBI PEIICHHS HPPALIHOHATIBHBIX
HEpaBEHCTB
58 OCHOBHBIE METO/IBI PEIICHHUS UPPALUOHATBHBIX
HEpPaBEHCTB
59 OCHOBHBIE METO/IbI pEILIEHHSI HPPALIMOHAIBHBIX
HEpaBEHCTB
60 OCHOBHBIE METO/IbI pEIIEHHs] HPPALIMOHAIBHBIX
HEPaBEHCTB
61 Fpa(pnqecE(He METO/Ibl PEIICHUs] UPPALMOHATIBHBIX
ypaBHEHUH
62 I'paduueckue MeTo1bl pelICHUs HPPALIIOHAIBHBIX [podeccust

YpaBHEHUH

WHXXeHep-Ounosor




I'padmyeckre MeTo bl peleHus TOKa3aTeIbHBIX

63 .
YpaBHECHHIA

64 I'padmdeckre METO Bl PelIeHUs TIOKAa3aTeIbHBIX
HEPABCHCTB

65 I'padmgeckure MeToabI pelIeHUS
JOTapu(PMUICCKUX YPABHCHHMA

66 I'padmgeckure MeToabI pereHUsS
Jorapu(PMUIECKUX HEPABEHCTB

67 I'padmgeckure MeToabI pereHUsS
Jorapu(MUIEeCKUX HEPABEHCTB

68 I'padmaeckre MeTOBI PEICHUS MTOKA3aTeIbHBIX U
JoTapu(PMUIECKUX YpaBHEHUN

69 I'padmaeckre MeTOBI PeICHUS MOKA3aTeIbHBIX U
JTOTapu(PMUIECKUX YpaBHEHUHN

70 I'padmyeckune MeTobl pelIeHus MOKa3aTeNbHbIX U
Jorapu(MUUECKUX HEPABEHCTB

71 I'padmyeckune MeTobl pelIeHus MOKa3aTeNbHbIX U
Jorapu(MUUECKUX HEPABEHCTB
KonTponsnas pabora: "UppannoHanbHeie,

72 MoKa3aTesbHbIe U JIOTapU(PMUIECKHE
HEpaBeHCTBA"
KomrmuiekcHbie uncia. Anredpanyeckas u

73 TpUTOHOMETpHUYECKas (popMbI 3armcu
KOMIIJIEKCHOTO YHCJIa
KowmmnekcHeie yncna. Anrebpanueckas u

74 TpUTOHOMETpUYECKast (POpMBbI 3arucu
KOMIIJIEKCHOTO YHCJIa

75 Apudmernueckue onepanuu ¢ KOMIJIEKCHBIMH
qHCclIaMu

76 Apudmernueckue onepanuu ¢ KOMIJICKCHBIMU
qHCcIaMu

77 N300paskeHne KOMIUIEKCHBIX YHCEN Ha




KOOPJIMHATHOM IJIOCKOCTH

N300pakeHne KOMIUIEKCHBIX YHCET Ha

78 KOOPJMHATHOM MJIOCKOCTH 1

79 ®opmyiia Myaspa. KopHu n-oii ctenenu u3 1
KOMIIJICKCHOTO YHCJIa

80 ®opmyiia Myaspa. KopHu n-oii crenenu u3 1 [Tpodeccus
KOMIUIEKCHOTO YHCIIa nabopaHT

81 [TpuMeHeHHe KOMITICKCHBIX YUCEIT [T PEIICHUS 1
(U3HYECKUX W TEOMETPUICCKHX 337134

82 KonTpomsHas padora: "KomrekcHbie guncia' 1

83 HatypaJibHbIe 1 1ebIie Yrciia 1

84 HarypanbHble u nienbie yncna 1

85 [IprumeHeHre TPU3HAKOB JETUMOCTH LIEJIbIX YUCEN 1

86 [IpuMeHeHne MpuU3HAKOB ACTUMOCTH EIBIX YHCEIT 1

87 [IpumeHeHne NpU3HAKOB JAETUMOCTH LENIbIX 1
yucen: HOJ u HOK

88 [IpumeHeHne NpU3HAKOB AETUMOCTHU LENbIX 1
yucen: HOJ u HOK

89 [IpumeHeHne NPU3HAKOB AETUMOCTHU LENbIX 1
YHCell: OCTaTKH 110 MO0

90 [IpumeHeHne NPU3HAKOB AETUMOCTHU LENbIX 1
YHCell: OCTaTKH 110 MO0
[IpyuMmeHeHne MPU3HAKOB JAETUMOCTH IIENIbIX

91 yucen: anroput™ EBKimaa i pemeHus 3a1a4 B 1
LEJIBIX YUCIIaX

92 KontponbHas padoTa: "Teopus nenbix yncen" 1

93 Cucrema ¥ COBOKYITHOCTh YPaBHEHHIA. 1
PaBHOCUIIbHBIE CHCTEMBI I CUCTEMBI-CIIEJICTBUS

94 Cucrema ¥ COBOKYITHOCTh ypaBHEHHIA. 1
PaBHOCHIIbHBIE CHCTEMBI M CUCTEMBI-CIIE/ICTBUS

95 OcHOBHBIE METOIBI PELLIEHUS] CUCTEM U 1




COBOKYITHOCTEN pallMOHAJIbHBIX YPABHEHUN

OcHoBHEBIC MCTOAbI PCIICHUSA CUCTCM U

% COBOKYITHOCTEW UPPALMOHAIBHBIX YPABHEHUN !

97 OcHoBHBIE METOJIbl PEIICHNS CHCTEM 1 1
COBOKYITHOCTEH TIOKA3aTEIbHBIX YPaBHEHHH

98 OCHOBHBIEC METO/IbI PEIICHHSI CUCTEM U 1
COBOKYITHOCTEH TIOKa3aTEIbHBIX YPaBHEHHHA

99 OCHOBHBIEC METO/IbI PEIICHHSI CUCTEM U 1
COBOKYIHOCTEH JorapuMHUYECKUX YpaBHEHUN

100 OCHOBHBIEC METO/IbI PEIICHHS CUCTEM U 1
COBOKYIHOCTEH JorapuMHUYECKUX YpaBHEHUN
[IpuMeHeHne cucTeM K peleHUo

101 MaTeMaTHYECKUX 3a7a4 M 3a/1a4 U3 Pa3InIHbIX 1
oOrnactell HayKHl U peasibHOM KU3HHU,
WHTEPIPETAIHS OTYICHHBIX PE3YIbTaTOB
[IpumeHeHne cucTeM K penieHuIo

102 MaTeMaTU4ECKUX 3aJa4 1 3a/1a4 U3 pa3IndHbIX 1 ITpodeccus
obyacTelt HayKH U pealbHOM KU3HU, IM3aiHep
MHTEpPIpETAIHs MOJTYYCHHBIX PE3YIbTaTOB
[IpumeHeHre HEpaBEHCTB K PEHICHUIO

103 MaTeMaTHYeCKHX 3aa4 U 3ajlad U3 pa3iIndHbIX 1
obyacTeil HayKu U peaIbHOW KU3HH,
MHTEPIpETAIHS MOJTYYSHHBIX Pe3yIbTaTOB
KonTponsnas pabora: "CrucTeMbl palliOHATBHBIX,

104 HMPpAIMOHAJIBHBIX ITOKA3aTeIbHBIX U 1
Jorapu(MUIECKUX ypaBHEHH"

105 PanmonanbHble ypaBHEHUS C TapaMeTpaMu 1

106 PanmoHnasibHbIE HEPaBEHCTBA C MApaMETPaMu 1

107 PanmoHnasibHbIE CHCTEMBI ¢ TapaMETPaMHu 1

108 HppannoHaibHble ypaBHEHUS, HEPABEHCTBA C 1
napameTpamu

109 HppainmoHaibHbIE CUCTEMBI ¢ TapaMETpaMH 1




110 IToka3arenbHble ypaBHEHUs, HEPABEHCTBA C 1 [Ipodeccus
rnapameTpamu SKOHOMHUCT
111 IToka3aTenbHble CHCTEMBI C TAPAMETPAMHU 1
112 Jlorapudmudeckne ypaBHEHUs, HEPABEHCTBA C 1
rnapameTpamu
113 Jlorapudmudeckue CUCTEMBI ¢ TapaMeTpaMH 1
114 TpuroHomeTpruecKre ypaBHEHUs € MapaMeTpamMu 1
115 TpuroHomeTpuyeckre HEPABEHCTBA C 1
napameTpamu
116 TpuroHomeTpr4ecKre CUCTEMBI € ITapaMeTpamMu 1
[TocTpoenne u uccnegoBaHNE MATEMATHIECKUX
117 MO/JIeNIEH pealTbHbIX CUTyalluid C TOMOIIBIO 1
YPaBHEHUH € ITapamMeTpamMmu
[TocTpoenne u uccnegoBaHNE MAaTEMATHIECKUX
118 MOJIENIEH peaTbHBIX CUTYAIMi C TIOMOIIBI0 CUCTEM 1
YpaBHEHUH C mapameTpaMu
[TocTpoenune u uccneoBaHUE MATEMATHICCKUX
119 MOJIENIEH peabHBIX CUTYAIHi C TIOMOIIBI0 CHCTEM 1
YpaBHEHUH C MapameTpaMu
120 KontponbHas padota: "3agauu ¢ mapamerpamu" 1
191 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATH3AIIHS 1
3HaHuil: "YpaBHeHus"
192 [ToBTOpenue, 060061IeHNE, cCCTeMaTH3aus 1 [podeccus
3HaHuil: "YpaBHeHus" TEXHOJIOT
193 [ToBTOpEHME, 0000IIEHNE, CUCTEMATU3 AT 1
3HaHui: "YpaBHeHus. CucteMbl ypaBHEHH"
194 [ToBTOpEHME, 0000IIEHNE, CUCTEMATU3 AT 1
3HaHui: "HepaBencrsa"
195 [ToBTOpeHnue, 06001IeHNE, cCCTeMaTH3aIUs 1
3HaHuii: "HepaBencrna"
126 [ToBTOpeHue, 06001IeHNE, cCCTeMaTH3aIUs 1




3HaHuii: "HepaBencrtna"
197 [ToBTOpeHue, 06001IeHNE, CHCTEMaTH3aIUs 1
3HaHuii: "[IpousBoaHas u e€ npumeHeHue"
128 [ToBTOpenue, o6oodIICHNE, (.:.I/ICTeMaTI/ISaIII/Iﬁ 1
3HaHuii: "[IpousBoaHas u e€ npumeHeHue"
129 [ToBTOpenue, 0600IIeHNE, CUCTEMATU3ALIHS 1
3HaHuii: "[IpousBoanast u e€ npuMeHeHue"
130 HOBTope'}'me, 0000111eH1e, CUCTEMATH3 AU 1
3HaHuii: "VIHTerpan u ero npumeHeHue"
131 [ToBTOpenue, 0600IIeHNE, CUCTEMATH3AIIHS 1
3HaHui: "OyHKIMNK"
132 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATHU3AIIHS 1
3HaHui: "OyHKIMK"
133 [ToBTOpEenHME, 0600IIEHNE, CUCTEMATH3AIIHS 1
3HaHui: "OyHkimn"
134 Hrorosas koHTpoJbHAs paboTa 1 1
135 Hrorosas koHTpoJbHAS paboTa 1 1
136 HOBTOPCHI/IC, 000011IeHNe, CHCTEMAaTU3alHs 1
3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOPAMME 136 10




MPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBbHOM ITPOI'PAMMBbBI

10 KVIACC
Kon .
T DR IIpoBepsiemble NpeIMETHEIE Pe3YJILTATL 0CBOCHHS OCHOBHOI
e 0o0pa3oBaTe/IbHOI MPOrpaMMBbl CpeIHEro 0o1ero 06pa3oBaHus
1 Yucna v BIYKCICHUS
11 OnepupoBaTh TOHATHSAMH: PANMOHATIBHOE W JEHCTBUTEIBHOE YHCIIO,
' OOBIKHOBEHHAsI U JIECSITUUHAs APOOb, TPOLIEHTHI
19 BI)\I'HOJ'IHflTB apupMeTHYecCKne  Olepalul C  PaldOHATIBHBIMH U
JeWCTBUTEIILHBIMU YHACITAMHU
13 BrIMonHATh TpuOIMKEHHBIC BEIYUCICHHS, MCTIOJB3YS PABHIIA OKPYTICHHUS,
JIeTIaTh MPUKHUJIKY U OTICHKY pe3yabTaTa BEIYUCICHHH
OmnepupoBaTh NMOHSATHSAMH: CTEIEHb C IIETBIM ITOKa3aTelieM, CTaHIapTHas
14 ¢dopma 3amucH JEWCTBUTENFHOTO 4YHCIA, KOPEHb HATYPAIbHOUM CTEIeHH,
WCTIONh30BaTh MOAXOJSIIYI0 (HOpMY 3almUCH JICUCTBUTEIBHBIX YHCEN IS
pelIeHus MPaKTHYECKUX 3334 U MTPECTABICHUS TAHHBIX
OmnepupoBaTh MOHATUSMU: CHHYC, KOCHHYC U TAaHT€HC IPOU3BOJIBHOTO YIIIa;
1.5 WCTIONb30BaTh  3allMCh  MPOMU3BOJBHOTO  yrja  4epe3  oOpaTHbIC
TPUTOHOMETPUYECKHE (PYHKLIUU
2 YpaBHEHUs 1 HEPABCHCTBA
OnepupoBaTh NMOHATHAMHU: TOXKAECTBO, YpaBHEHHE, HEPABEHCTBO, IIEIIOE,
2.1 palnroHaibHOE, HUPpAIMOHATIEHOE ypaBHEHUE, HEPaBEHCTBO,
TPUTOHOMETPUUYECKOE YPABHEHUE
29 BbInonHATe IpeoOpa3oBaHusl TPUTOHOMETPUYECKUX BBIPAKEHUM M pelaTh
TPUTOHOMETPUUYECKHE YPaBHEHUS
BeinonHATe npeobpa3zoBaHus LENbIX, PALMOHAIBHBIX U HPPALMOHAIBHBIX
2.3 BBIPQ)KEHUII M pelaTb OCHOBHBIE THUIBI LENbIX, palMOHAIBHBIX H
UppaLMOHAIIbHBIX YPABHEHUN U HEPABEHCTB
24 [IpuMeHsATh ypaBHEHHMS M HEPABEHCTBA JUIsl PELICHHs MaTeMaTHYeCKUX
3aJa4 ¥ 3a/1a4 U3 pa3InyHbIX 00JIacTel HayKU U peajlbHOW )KU3HU
MojenupoBaTh peajbHble CHUTyallud Ha S3bIKE aireOpbl, COCTaBIIATh
2.5 BBIPQ)KEHUS, YPaBHEHUS, HEPaBEHCTBA 110 YCIOBHUIO 3aJayd, UCCIEN0BaTh
IIOCTPOEHHBIE MOJIEJIN C MCIIOJIb30BAaHUEM arapara ajareopsl
3 OyHKIMH U TpadUKH
OmnepupoBaTh MOHATUAMU: QYHKIMS, COCOOBI 3aaHus (QyHKLINHU, 00JIacTh
3.1 ONpeNieNieHuss W MHOKECTBO 3HaueHWd QyHKIUHM, rpaduk GyHKIUH,
B3aMMHO 0OpaTHbIe QYHKIUH
39 OnepupoBaTb NOHATHAMU: UYETHOCTH M HEUETHOCTh (YHKLUHU, HYIH
(GYHKIMH, TPOMEXYTKH 3HAKOIIOCTOSIHCTBA
3.3 Hcnonb3oBatk rpaduki GyHKIMNA U1 pellIeHNs] ypaBHEHUH
34 CtpouTth U unTaTh rpauKu JTUHEHHON (QYHKIIUM, KBaPaTHUHON (HyHKIUH,
CTENeHHON (YHKIIMH C LEJIBIM MTOKa3aTeIeM
3.5 Hcnonb3oBath Tpaduku  (QyHKUMHA Ui MCCIEJOBaHMS IPOLIECCOB U

47




3aBHCUMOCTEH TpHU peIIeHUH 3a7ady W3 JAPYrHX Y4EOHBIX INPEIMETOB M
peanbHOM )KU3HH, BBIpAXKaTh (POpMyIaMu 3aBUCUMOCTH MEXIY BEIIMYMHAMU

4 Hauana maTeMaTnueckoro anaiamsa
41 OnepupoBaTh MOHATUSAMHU: TOCIEAOBATEIBHOCTh, apudMeTHdyecKas U
reOMETPUUECKasi POTPECCUH
49 OnepupoBaTb NOHATUAMU: OECKOHEUHO YObIBalOIlas TIeOMETpUYecKas
porpeccus, CyMMa OECKOHEYHO YOBIBAIONICH reOMETPUIECKON MPOTrPecCu
4.3 3aaBaTh MOCJIEIOBATEIHLHOCTH PA3IMYHBIMU CIIOCOOAMU
4.4 Hcnonp3oBare CBOKCTBA IOCIENOBATEIBHOCTEM M HPOTPECcCUd A
pelieHus peabHBIX 3a]a4 MPUKIIATHOTO XapaKTepa
5 MHOXeCTBa 1 JIOTHKA
5.1 OniepupoBaTh NOHITHSIMU: MHOKECTBO, OTIEpAIIUU HAaJl MHOKECTBAaMH
Hcnonp30BaTh TEOPETUKO-MHOKECTBEHHBIM  ammapar Ui OMHUCAaHUS
5.2 peanbHBIX MPOIIECCOB U SIBJICHUH, NMPU PEUICHUH 3a7ad U3 JPYTUX yueOHBIX
MIPEAMETOB
53 OnepupoBaTh  TMOHSATHSAMH:  OMpEICICHHE,  TeopeMa,  CIEIACTBHUE,
JI0Ka3aTeNbCTBO
11 KIIACC
Kon .
IO IIpoBepsiembie NpeMeTHbIE Pe3yJIbTaThl 0CBOCHHS OCHOBHOI
T 00pa3oBaTe/IbHOM MPOrPaMMBbI CpPeIHEro 001ero 00pa3oBaHusi
1 Uucna v BEIYUCICHUS
OnepupoBaTh MOHATHUSMU: HaTypajdbHOE, LEJIO€ YHCIIO; HCIOJIb30BaTh
1.1 MPU3HAKUA JICTMMOCTH IIeJIbIX YHCEJ, pa3loXKeHHe YuciIa Ha TMPOCThIE
MHO>KHMTEJIH JUIsl pElIeHUs 3a/1a4
1.2 OnepupoBaTh MOHSATUEM: CTEIIEHD C PAllMOHAIILHBIM ITOKa3aTeIeM
13 OnepupoBaTh MOHATUSAMU: JIOTapUM 4KCIa, JECITHUYHBIE W HATypajbHBIC
JorapudMpl
2 YpaBHEeHHs 1 HEpaBEHCTBA
[IpumeHsaTh cBOWCTBA cCTemeHW [ mpeoOpa3oBaHHUs  BBIPAKEHUH,
2.1 OTIEpUPOBaTh TMOHATHAMH: IOKa3aTeIbHOE YpaBHEHHE U HEPaBEHCTBO;
pelaTh OCHOBHBIE TUIIBI MOKA3aTENIbHBIX YPABHEHHU U HEPABEHCTB
Boimonuate mpeoOpa3oBaHUs BBIPAKEHUH, COIEpKAIIUX JIOrapupMBbI;
2.2 OTIEpUPOBATh MOHATUSIMU: JIOTapu(PMHUUECKOE ypaBHEHHE U HEPABEHCTBO;
pelaTb OCHOBHBIE TUIIBI JIOTAPU(PMHUUECKUX YPaBHEHUI 1 HEPABEHCTB
2.3 Haxonute penieHus npoCcTelnX TPUroHOMETPUYECKUX HEPABEHCTB
OnepupoBaTh NOHATUSMHU: CUCTEMA JIMHEWHBIX YPABHEHUN M €€ pEIICHMUE;
24 WCIIOJIb30BaTh CUCTEMY JIMHEHHBIX YpaBHEHHUH I pelieHus MPaKTUUECKUX
3a/aq
o5 Haxozu/ITvaemeHm MPOCTEUIIINX CUCTEM U COBOKYIHOCTEW pallMOHAIBHBIX
ypaBHEHU U HEPABEHCTB
26 MopenupoBaTh pealbHbIE CHTyallUM Ha S3bIKE anreOpbl, COCTaBISAThH

BbIPAKCHHSA, YPABHCHHUS, HCPABCHCTBA W CHCTCMbI 110 YCJIOBUIO 3aJa4HU,
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HCCIICA0BATh IMOCTPOCHHBIC MOACIN C UCIIOJIB30BAHUCM allriapara aJIF66pBI

3 OyHKIMH U rpaduKu
OnepupoBaTh MOHATHSAMHU: TEpUOAWYECKas  (DYHKIHS, MPOMEKYTKH

31 MOHOTOHHOCTH (PYHKIIMH, TOYKH SKCTpeMyMa (QYHKIMH, HauOoJIbIIee |
HauMEHbIlIee 3HAYCHHUS (YHKLUHMM Ha MPOMEXKYTKE; MCIOJb30BaTh UX JUIf
uccienoBanus QYHKINH, 33JaHHON TpapuKOM
OmnepupoBaTh MOHATUSAMU: TpapUKH MOKA3aTEIBHON, JIorapu(PMUIECKOl H

3.2 TPUTOHOMETPUUYECKHX (YHKUIWH; u300pakaTh WX Ha KOOPIWHATHOM
IUIOCKOCTH U UCIOJIb30BATh ISl PELLICHUS] YPAaBHEHUI 1 HEPaBEHCTB

33 N300paxaTe Ha KOOPAWHATHOH IJIOCKOCTH rpa(vaKH JII/IHef/'IHI)IXpraBHeHI/Iﬁ
Y UCIOJIb30BAaTh UX JJIsl PELLIEHUS] CUCTEMBI JINHEHHBIX YpaBHEHUH

34 Wcnonb3oBate rpaguku (QyHKIOME A8 HCCIEIOBaHUS IPOLIECCOB U
3aBUCUMOCTEHN U3 APYrUX YUE€OHbIX TUCHUILUIMH

4 Haugama maTemaTndueckoro aHaimsa
OnepupoBaTh NOHATUAMU: HETIPpEPbIBHAS (PYHKIUS, TPOU3BOIHAS (PYHKIUH;

4.1 HCIOJIb30BAaTh T€OMETPUYECKUN M (PU3MUECKUN CMBICH MPOU3BOJHOMN Jyis
pelieHus 3a1a4

42 Haxomute  mpousBOgHBIE — 3J€MEHTApHBIX  (DYHKIMM,  BBIUUCIATH
MIPOU3BO/IHBIE CYMMBI, POU3BEEHUS], YACTHOTO (PYHKITMIT
Hcnonp3oBath  MPOM3BOAHYIO Ui HCCeNOBaHWs  (QyHKIMH  Ha

4.3 MOHOTOHHOCTb U JKCTPEMYMBI, MPUMEHSTH pe3yJbTaThl HCCIEIOBAaHUS K
MTOCTPOCHUIO TPa(UKOB

44 Hcnonbs30BaTe MPOU3BOAHYIO Ul HAXOXAECHUS HAWJIYYIIEro pEIICHUs B
IIPUKJIAJHBIX, B TOM YHCJIE COLMATbHO-?)KOHOMUYECKHUX, 3aadax

45 OnepupoBaTb MOHATHUAMHU: IEpBOOOpa3HasT M MHTErpaj; I[OHUMATh
TEOMETPUUCCKHUI M (PU3MUECKHI CMBICT HHTETrpajia

16 Haxonute nepBooOpa3Hble 3J€MEHTapHBIX (DYHKLUH, BBIYUCIATh MHTErpall
o ¢popmyiie Herotona — JletiGuura

47 Pemare npuknagHble 3agaud, B TOM YHCJIE COLUAIBHO-IKOHOMHUYECKOTO U

(bPISI/I‘IeCKOFO XapakTepa, Cp€ACTBaMU MaTEMAaTHYCCKOT'O aHaJIM3a
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INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

10 KUIIACC
Kon IIpoBepsieMblii 3J1IeMEHT COAEPKAHUS
1 Yucna v BBIYMCICHUS
Panmonaneubie uncna. OOBIKHOBEHHBIE U JIECATHYHBIE APOOU, TPOLIEHTHI, OECKOHEUHBIE
11 | mepuommueckne Ipobu. ApudMeTHUECKHE OIepaluu C palMoHAIBHBIMU YHCIIaMH,
npeoOpa3oBaHusl YHCIOBBIX BhIpakeHWH. [IpuMeHenwe npo0Oeii M MPOLEHTOB st
penieHus MPUKIAAHBIX 3374 U3 PA3IUYHBIX OTPAC/Iel 3HAHUN U peaTbHOM KU3HU
JlelictButenbHble yncia. PanroHnanbHbie W UppaloHAIbHBIE Yyuciaa. Apu(pMEeTUUECKHEe
1.2 | omepamuu C JCHCTBUTENBHBIMH dHCIaMH. [IpuOIMKEHHBIC BBIYHCICHHS, TPaBHIIA
OKPYIJICHHS, TPUKUIKA U OIICHKA PE3yJIbTaTa BBIYNCICHUN
Crenens ¢ menbiM nokaszareneM. CtanaaptHas ¢opMa 3amucH IeUCTBUTEIHHOTO YUCIIa.
1.3 | Hcnonw3oBanue moaxoxasmed (OpMbI 3alUCH JACHCTBUTEIBHBIX YHCEN IS PEIICHUS
MPAKTUYECKHUX 33J1a4 ¥ TIPEICTABIICHUSI TaHHBIX
14 Apudmernueckuit KOpEHE HaTypalibHOM cTeneHu. JleicTBus ¢ apupMeTHYeCKUMHU
KOPHSIMH HATYPAJIbHOU CTETICHH
15 CuHyC, KOCUHYC U TaHT€HC YHCJIOBOTO aprymMeHTa. ApKCUHYC, apKKOCHHYC, apKTaHT€HC
YHCJIOBOTO apryMeHTa
2 YpaBHEHUs 1 HEPABCHCTBA
2.1 TosxmecTBa v TOXAECTBEHHBIE MPE0OPA30BAHMS
29 [IpeoOpazoBaHue TPUTOHOMETPUUECKUX BBIpaXeHUH. OCHOBHBIE TPUTOHOMETPHUECKHE
hopmyIbl
23 YpaBHeHue, KOpeHb YypaBHeHUsA. HepaBeHCTBO, pelnieHHe HepaBeHCTBA. Merona
WHTEPBAJIOB
2.4 | Pemenue nenbix U JpoOHO-pallMOHANBHBIX YPaBHEHUN U HEPABEHCTB
2.5 | Pemenne uppanMoHaIbHBIX YpaBHEHUI 1 HEPABEHCTB
2.6 | Pemenue TpUrOHOMETPUUECKUX YPAaBHEHHIA
27 [IpuMeHeHne ypaBHEHUN U HEPABEHCTB K PEUICHUI0 MAaTEMaTUYECKUX 3aJad U 3a/a4 U3
pa3IMYHbIX 00J1aCTe HAYKH U pealIbHOM JKU3HU
3 OyHKIMH U TpaduKH
3.1 | ®ynkuwms, cnocoOsl 3ananus dyukuun. ['padux Gynkiuu. Bzaumuo obpatasie GyHKIMH
39 Ob6nacTh onpeaeneHUs 1 MHOKeCcTBO 3HaueHui ¢ynkuuu. Hymu dynkiun. [IpomexyTku
3HAKOMOCTOSIHCTBA. YETHBIC U HEUETHBIE (DYHKITUU
33 CrenenHas QyHKUHS C HATypaJdbHBIM U LIETBIM MoOKa3aTesneM. EE cBoiicTBa u rpaduxk.
CaoiicTBa u rpaduk KopHs N-0ii cTeneHn
34 TpuronomeTrpuyeckass OKPY)KHOCTh, OIpEAETICHHE TPUTOHOMETPUYECKUX (DyHKIUH
YHUCJIOBOTO apryMeHTa
4 Hauana maTemaTuyeckoro aHaauza
41 [TocnenoBarenbHOCTH, CHOCOOBI  3aJaHHsl  TOCHeqOBaTeNbHOCTE. MOHOTOHHBIE
MOCJIEA0BATEIbHOCTH
Apudmernueckas © reoMmerpuyeckas mporpeccu. beckoHeuyHO — yObIBaromas
4.2 | reomerpuueckas mnporpeccus. Cymma OECKOHEYHO YOBIBAIOIIEH TeOMETpUUYECKOM

IIpOTpCCCUH. (DopMlea CJIOKHBIX ITPOLICHTOB. Hcnonws3oBanue ImporpecCuu Jjisl peuICHUsA
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peaJIbHbIX 3aJ1a4 IPUKJIAJHOIO XapakTepa
5 MHOXecTBa U JIOTUKA
MHoxecTBO, onepanuu Haja MHoXecTBaMu. Jluarpammsl Diiiepa — Benna. [lpumenenue
5.1 | TeopeTHKO-MHOKECTBEHHOTO amnmapara i OMUCAHUs PEAIbHBIX MPOIIECCOB U SIBJICHUM,
TIPU PEIICHUU 33/1a4 U3 IPYTUX YYCOHBIX MPEIMETOB
5.2 Omnpenenenue, Teopema, CIEACTBUE, JOKA3aTEIbCTBO
11 KUIIACC
Kon IIpoBepsieMblii 3JIEMEHT COAEePKAHUS
1 Yucna v BIYKCICHUS
1.1 HarypanbHble u nensie yncna. [Ipu3Haku IeIMMOCTH HETBIX YUCET
1.2 Crenens ¢ palnoHaIbHBIM N0Ka3zarenaeM. CBOMCTBA CTENEHU
1.3 Jlorapudwm uncna. JlecaTuuHbie U HATYpaJIbHBIE JIOTApU(MBI
2 YpaBHEeHHs 1 HEpaBEHCTBA
2.1 [IpeoOpa3oBaHue BbIpasKEHUH, CoAepKAIUX JIOTapu(pMbI
2.2 [IpeoOpazoBaHue BBIpAKEHUN, COIEPKAIINX CTEIIEHU C PAIIMOHALHBIM TIOKa3aTeleM
2.3 [Ipumepbl TPUTOHOMETPUYECKHX HEPABEHCTB
2.4 [TokazaTenpHbIC YpaBHEHUS U HEPABEHCTBA
2.5 JlorapudmMudeckue ypaBHEHUsI 1 HEPABEHCTBA
26 CI/ICT?MBI nHHeﬁHblxuypaBHeHHﬁ. Pemenve npukinaaHpix 3a7ad ¢ TOMOIIBIO CUCTEMBI
JUHENHBIX YpaBHEHUN
2.7 CucreMbl 1 COBOKYITHOCTH pallMOHAJIbHBIX YPABHEHUN U HEPABEHCTB
28 [IpumeHeHne ypaBHEHHI, CUCTEM U HEPABEHCTB K PEIICHUIO MaTeMaTHUYECKHUX 3a/1a4 U
3a/1a4 U3 pa3IM4YHbIX 00JaCTeil HAYKH U peaIbHOM JKU3HU
3 DyHKIUU U TpaduKu
Oynkuus. [lepuoguueckue Qynknuu. IIpoMexKyTKH MOHOTOHHOCTH —(DYHKIUH.
3.1 Makcumymbl U MUHUMYMBl (GyHKiuu. Haubosblnee U HauMeHblllee 3HAYEHUE
(YHKIIMH HA IPOMEKYTKE
3.2 Tpuronomerpudeckue GyHKIIUN, UX CBOMCTBA U TpaduKH
3.3 [TokazarenpHas u norapudmuueckas QyHKIINN, KX CBOMCTBA U TpaduKu
3.4 Hcnonb3oBanue rpadukoB GpyHKIMI 1715 pelieHns] ypaBHEHUH U TMHEWHBIX CUCTEM
Hcnonb3oBanue rpadgukoB GyHKIMA A7 UCCIEIOBAHHS MPOIECCOB M 3aBUCUMOCTEH,
3.5 KOTOpbIE BO3HUKAIOT MPHU PEIICHUH 3a/1a4 U3 IPYIuX yueOHBIX MPEIMETOB U peallbHOM
KU3ZHU
4 Hayana maTemarnueckoro aHaimsa
4.1 HenpepwiBHbie hyHKIMH. MeTo 1 MHTEPBAJIOB 7Sl PEIICHHs] HEPABEHCTB
4.2 [TpousBoanas ¢pyHkmH. ['eomerprueckuii 1 GU3NUECKUN CMBICI IPOU3BOIHOM
43 [IpousBoaHbie dJeMeHTApHBIX QyHKIMUNA. DOpMyNbl HAXOXKICHHUS MPOU3BOJIHOMN
CYMMBI, IPOU3BEJCHHSI U YACTHOTO (DYHKIIHIA
[IpumeHeHre mNPOU3BOAHON K HcCCleNOBaHUIO (YHKIUH Ha MOHOTOHHOCTH U
4.4 IKCTpeMyMbl. HaxoskJeHue HamOOJbIIEro W HAWMEHBIIEro 3HaueHus (yHKIUU Ha
OTpe3Ke
4.5 [IpuMeHeHre MPOU3BOIHON JUIsI HAXOXKJICHUS HAMIYUIIETr0 PEUIeHUS B MPUKIAIHBIX
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3aja4ax, Jyisl ONpPEeACIICHHs] CKOPOCTH IPOLIECcca, 33JaHHOT0 (POPMYIION MK rpaguKOM

4.6

[lepBooOpa3nas. Tabnuia nepBooOpa3HBIX

4.7

WuTerpan, ero reoMeTpuueckuii U (usnyeckuii cMbIci. Bbluncienue uHTErpaia 1o
dbopmyne Hetorona — Jleiibuuia
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MPOBEPSIEMBIE HA EI'D 11O MATEMATUKE TPEBOBAHUS K
PE3YJIBTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
IPOT'PAMMBI CPEJJHET'O OBIIIET'O OBPA3OBAHUS

Kon
NpoBePsIEMOro
TpeOOBaHMs

IIpoBepsiemble TPeOOBAHUS K MPEAMETHBIM Pe3yJbTaTaM OCBOEHUsI
OCHOBHOI1 00pa30BaTe/IbHON NPOrpaMMbl CpeIHero od1Iero
o0pa3zoBaHus

Brnanenne meronamMu 10Ka3aTeNbCTB, AITOPUTMAMU PEILICHHS 3a/1a4; YMEHUE
dbopMynHpOBaTh M ONEPUPOBATH TOHSATHAMHU: ONpEACICHHE, aKCHOMa,
TeopeMa, CJIEJCTBHE, CBOWCTBO, NMPH3HAK, JOKA3aTEIbCTBO, PABHOCHIILHBIE
(GOopMyTUpPOBKY; MPUMEHATh HX; yMEHHE (GOpMyIupoBaTb OOpaTHOE U
MPOTHBOIIOJIOKHOE YTBEPKACHUE, MPUBOJUTH NPUMEPHI U KOHTPIPUMEPHI,
WCTIONB30BaTh ~ METOJ ~ MAaTeMaTW4ecKOW  WHAYKIHWW;  MPOBOJUTH
JI0Ka3aTeIbHBIE PACCYXKACHUS MPH PEIICHUH 33/1a4, OIIEHUBATH JIOTHIECKYIO
MPaBUIBHOCTh  PACCYKIEHHWH; yMEHHE  OIEpPUpPOBATh  IMOHITHSIMU:
MHOJKECTBO, TIOJMHOKECTBO, OIEpPAallMM HAJ MHOXXECTBAMH, YMEHHUE
WCTIONh30BaTh ~ TEOPETHUKO-MHOXKECTBEHHBIM  ammapar Uil ONHCaHUs
pEaIbHBIX IMPOLIECCOB U SBJICHUN U MPU PELICHUH 3a/ad, B TOM UHCIE U3
JIPYrux YydeOHBIX MPEAMETOB; YMEHHUE OINEpUpOBaTh MOHATUSIMH: Tpad,
CBS3HBIA Tpad, nepeBo, LUK, rpad Ha IUIOCKOCTH; YMEHHE 3aJaBaTb U
OTNUCBHIBATh Tpadbl Pa3IMUYHBIMU CIIOCOOAMH;, HMCIOJIB30BAaTh Tpadbl MTpPH

PEIICHUH 3aJa4

YMeHue onepupoBaTh NOHATHAMM: HATypaJbHOE YHCIO, LEJNO0Ee 4YHCIIO,
CTEINEHb C IIeJIbIM [I0Ka3aTelleM, KOPEHb HAaTypajJbHOW CTENEHH, CTEHEHb C
palMOHAIBHBIM II0Ka3aTeseM, CTENEeHb C JCHCTBUTEIbHBIM IOKa3aTeleM,
jgorapupM UHCIA, CUHYC, KOCHHYC W TaHIEHC IPOM3BOJIBHOIO 4YHCIA,
OCTAaTOK IO MOJYNI0, PAlMOHATIBHOE YHUCIO, HUPPALMOHAIBHOE YHCIIO,
MHOYECTBA HATypaJIbHBIX, LIENbIX, PALIUOHAIBHBIX, JEHCTBUTEIBHBIX YHUCE,;
YMEHHE UCMOJb30BATh MPHU3HAKK JAEIMMOCTH, HAaUMEHbIIMH OOImuUi
JIeTUTENh U HauMEeHblIee oll1ee KpaTHOe, alropuT™M EBkinia npu perieHun
3aJa4; 3HAKOMCTBO C PA3JIMYHBIMU MO3UIMOHHBIMU CHCTEMaMU CUHCIICHUS;
YMEHHUE BBINOJHATH BBIYMCICHUE 3HAYCHUI M NMpeoOpa3oBaHMs BbIpaKEHUIN
CO CTeMeHsAMH M Jorapupmamu, npeoOpa3oBaHUs JPOOHO-PALMOHATBHBIX
BBIDAKEHUI; yMEHHE OIEpUPOBATh MOHATHAMM: IOCIENOBATEIbHOCTb,
apupMeTHyecKas MPOrpeccHs, TeoMeTpHuecKas IMporpeccus, OeCKOHEYHO

YGBIBaIOH_[aSI reoOMETpHUICCKaA IMpoOrpeccusd; YMCHUC 3aaaBaTb
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MOCIIEIOBATEILHOCTH, B TOM YHCIIE C MOMOIIBIO PEKYPPEHTHBIX (OpMYI;
YMEHHME OINEPUPOBATh MOHATUSIMU: KOMIUIEKCHOE YMCIIO, CONPSDKEHHBIE
KOMIUIEKCHBIE YHCJIa, MOJYJIb W apryMEHT KOMIUIEKCHOTO uucia, (opma
3alMcU KOMIUIEKCHBIX 4YMcel (IFeOMeTpUyecKas, TPUIOHOMETpUYECKas U
anreOpanydeckasi); yMeTb MPOU3BOJIUTH apUPMETHUYECKUE JCUCTBUS C
KOMIUIEKCHBIMH ~ YHUCJIaMH;  NPUBOAWTH  TPUMEPHI  HUCIIOJIBb30BAaHUS
KOMIUIEKCHBIX YHCEN;, OIEePHUpPOBAaTh MOHATHSAMHU: Martpuma 2x2 u 33,

ONPCACIIMTECIIb MaTPHUILIbI, FCOMeTpI/I‘-ICCKI/If/'I CMBICJII OIIPCACIIUTECIIA

YMeHHne onepupoBaTh IOHATHSAMHU: pPALMOHAIBHBIE, WPPALMOHAJIBHBIE,
MOoKa3aTejabHble, CTENEHHblE, JorapuMuueckue, TPUTOHOMETPUUECKUE
YpaBHEHUS U HEPABEHCTBA, UX CHUCTEMBI;, YMEHUE ONEPUPOBATH NMOHATUAMM:
TOXKIECTBO, TOXJIECTBEHHOE IPeoOpa3soBaHUE, YPABHEHUE, HEPaBEHCTBO,
CUCTEMa ypAaBHEHUMH M  HEPABEHCTB, pPAaBHOCWIBHOCTh YPaBHEHHI,
HEPABEHCTB U CUCTEM; YMEHHUE pellaTh YPABHEHUS, HEPABEHCTBA U CUCTEMBI
C IOMOIIBIO PA3JINYHBIX IPUEMOB; pEIIaTh YPAaBHEHHMs, HEPABEHCTBA H
CUCTEMBI C MMApaMeTPOM; IPUMEHATh YPAaBHEHHUsI, HEPABEHCTBA, UX CUCTEMBI
JUI pelleHMs] MaTeMaTMYeCKMX 3a7ad M 3a7ad U3 pa3IM4yHbIX oOjactei

HAaYKH U peayibHOM KU3HU

YMenue omnepupoBaTh MOHATHUSAMHU: (QYHKUUS, YETHOCTh (YHKIHU,
MEePUOJUYHOCTh (DYHKIMHM, OTPaHUYEHHOCTh (DYHKIUH, MOHOTOHHOCTb
byHKIMKM, 9KcTpeMyM (YHKIUHK, HauOoJiblllee W HaWMEHbIIee 3HAYCHUS
(GyHKIIMM Ha MPOMEXKYTKE, HempepbiBHAas (PYHKIMSA, aCUMOTOTHI rpaduka
GbyHKIIMKM, TIepBas U BTOpas MPOU3BOAHAA (YHKIMH, T€OMETPUYECKHA U
¢uznueckuif  CMbBICA  TPOM3BOJHOW, MepBooOpa3zHas, OIpeneaEHHbIN
UHTETpall; yMEHHE HaXOJAWUTh AaCUMNOTOTHl Tpaduka GYHKIUH; YMEHHE
BBIYUCIISATH IPOU3BOJAHBIE CYMMBI, MPOU3BEICHHUSI, YACTHOTO U KOMIIO3UIIUU
(GyHKIMHI, HAXOUTH YpaBHEHUE KacaTelbHOH K rpaduky GyHKIMH; YMEHHE
HaXOJWUTh IMPOU3BOJHBIC ANEMEHTAPHBIX (DYHKIUH; yMEHUE HCIOIb30BaTh
NPOU3BOJHYIO JUIS HCcielnoBaHus (DYHKIUN, HAXOIUTh HAUOOJbIINE U
HauMEHbIINE 3HaueHus (QyHKIUH; CTPOUTh TpaduKd MHOTOUIEHOB C
UCTIONIb30BAHUEM  aliapaTa MaTeMaTUYeCKOTO aHajiu3a; MPUMEHSTh
MPOM3BOJHYIO /IS HAXOXKICHHUS HAWIYYIIEro pPEHIeHHs B MPUKIAIHBIX, B
TOM YHCJIE COIUANTBHO-DKOHOMUYECKHX W (DU3MUECKUX 3a/7ayax; HaXOAUTh
IUIOMIAAM U 00BEMBI (UTYp C TOMOIIBIO WHTErpasia; MpUBOIUTH MPUMEPHI
MaTeMaTU4eCKOrO0 MOJEIUPOBAHMs C MOMOIIbl0  auddepeHIanTbHbIX

ypaBHEHUH
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YMeHue onepupoBarh MOHATHIMU: Tpapuk (QyHKIUH, oOpaTHas (QYHKIIHS,
KoMno3unus (yHKUMHA, JUHEWHas GYHKOUSA, KBajpaTuyHas (QyHKUUS,
pauMoHanbHas (QYHKUUS, CTerneHHas (QYHKIUS, TPUTOHOMETPUYECKUE
(GyHKIIMKM, OOpaTHBICE TPUTOHOMETPUYCCKUE (YHKIIMH, TOKa3aTeIbHAS U
norapupmuueckas (QyHKIMH; yMEHHE CTPOUTh TpadUKd H3YYEHHBIX
(GyHKIUH, BBIMONHATH MpeoOpa3oBanus rpadukoB (HyHKIUH, UCTIONH30BATh
rpaduKy A1 U3Y4SHHS IPOLIECCOB U 3aBHCUMOCTEH, TIPH PEIIeHUH 33134 13
JIPYruX Y4eOHBIX MPEIMETOB W 3a7ad W3 PEaTbHON JKHU3HHU; BBIPAXATh
(dopMynaMu 3aBUCUMOCTH MEXK]y BEIMYMHAMU; HCIIOJB30BaTh CBOIMCTBA M
rpaduky QYHKUMA JUIsl pelIeHHs] ypaBHEHHWI, HEpaBEHCTB U 3ajad C
napameTpamMu; Hu300pakaTh Ha KOOPAWHATHOW TUIOCKOCTH MHOXKECTBA

pelLIeHNI ypaBHEHU, HEPABEHCTB U UX CUCTEM

YMeHue pemarb TEKCTOBBIE 3aJjaud pa3HbIX TUIOB (B TOM YHCIE Ha
MPOLIEHTHI, JOJM W 4YacTd, Ha JBWXKEHHE, padoTy, CTOMMOCTh TOBAapOB U
yCIyT, HAaJoOTH, 3aJa4yd M3 OOJacTH YIpaBJI€HMs JIMYHBIMU U CEMEHHBIMU
(uHaHCaMM); COCTaBIATh BBIPAKEHUS, YPAaBHEHHs, HEpPaBEHCTBA U HX
CUCTEMBI M0 YCIOBHMIO 3aJaud, MCCIECIOBATh IOJYYEHHOE pEUICHUE W
OIICHUBATh MPABIONOAOOHOCTh PE3yIbTaTOB, YMEHHE MOJAEIHPOBAThH
peanbHble CHUTyalldd Ha $3bIKE MATEMAaTUKH; COCTaBIISITh BBIPAXKEHUS,
YpaBHEHUs, HEPABEHCTBA U UX CHUCTEMBI 10 YCIOBHIO 3a/1a4M, UCCIEA0BATh
MIOCTPOCHHbIE ~ MOJENW C  HUCIOJb30BAHUEM  ammapara  aureopsl,

UHTEPIPETUPOBATH MOJTYUYCHHBIIN pe3ylbTaT

YMeHue omnepupoBaTh MOHATUSAMU: CpelHee apudmeThyeckoe, MeauaHa,
HauOoJblllee U HaMEHbIlIee 3HAU€HUs, pa3Max, AUCIEPCHs], CTaHIIAPTHOE
OTKJIOHEHHE YHCIOBOrO0 Ha0Opa; yMEHHE H3BIEKaTh, HWHTEPIPETUPOBATH
uH(bOpMaIMIo, MPEACTaBICHHYI0 B TalOiuIlax, Ha auarpammax, rpadukax,
OTpaXaroIIyl0 CBOMCTBA pEaIbHBIX MPOLECCOB U SBICHUH; MPEICTABIATH
uHGOPMAIIMI0O C TIOMOINbIO TaOMUI] W  JauarpamMMm; HCCIEN0BaTh
CTAaTHUCTUYECKUE JIaHHBIE, B TOM 4YHCIE C TNpPUMEHEHHEeM TIpaduuecKkux
METOJIOB M DJIEKTPOHHBIX CPEJCTB; IrpadUuecKyd HCCIEe0BAaTh COBMECTHBIE

Ha6J'IIO,Z[eHI/I$I C IIOMOIIBKO AHUAr'paMM paCCCUBAHUS U JIMHEMHOMN perpeccun

YMeHue onepupoBaTh MOHATUSAMU: CITy4alHbIM ONBIT U CIydaiiHOE COOBITHE,
BEPOSATHOCTb CIIy4aHOTO COOBITHS; YMEHHME BBIUHCIATH BEPOSTHOCTh C
HCIOJIb30BAHNEM TPAPUUECKUX METOJIOB; IPUMEHATH (DOPMYIIBI CIOKEHUS U
YMHOXXEHHUSI BEpOSITHOCTEH, (OpMyTy NOJHOW BEpOSITHOCTH, (opMyiTy

bepnynnu, xkoMOuHaTOpHBIE (HAaKThl U (POPMYIBI; OLEHUBATh BEPOSATHOCTH
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peanbHBIX COOBITHH; yMEHHE OINEpUPOBaTH MOHATUSAMHU: CIydaiiHas
BEIUYMHA, PACIPEACICHUE BEPOATHOCTEH, MAaTEMAaTHYECKOE OKUIAHUE,
JMCTIEpPCUsl M CTaHAAPTHOE OTKJIOHEHHE CIy4allHOM BENMYMHBI, (YHKIUU
pacmpeneineHuss M IUIOTHOCTM  PABHOMEPHOIO,  IIOKA3aTelIbHOIO H
HOPMAJIBHOTO pacHpe/ielICHUI; YMEHUE UCI0JIb30BaTh CBOMCTBA M3Y4YEHHBIX
pacupeneneHuid Ui PELIeHMs] 3a]ad; 3HAKOMCTBO C TOHATHSAMH: 3aKOH
OOJBIINX YMCET, METObl BHIOOPOUYHBIX MCCIIEOBAHUM; YMEHUE NPUBOIUTH
OpUMEpBl MPOSIBIIEHUS 3aKOHAa OOJBLIMX YHCEl B HIPHUPOJIHBIX U
OOLIECTBEHHBIX SIBICHUAX; YMEHHUE ONEpUPOBATH MOHATHSAMH: COYETAHUE,
MEPECTAaHOBKA, YUCJIO COYETaHWH, YUCIIO MepecTaHOBOK; OuHOM HproTOHA;
YMEHHME MPUMEHATh KOMOMHATOpPHBIE (aKThl U PACCYKIEHUS UIsl PEeleHUs
3a/1a4; OLIEHWBAaTh BEPOSITHOCTH  pEaIbHbIX COOBITHH;  COCTaBISTH

BEPOSATHOCTHYIO MOJIENIb M MHTEPIPETUPOBATH MOJyYEHHBIN PE3YIIBTAT

YMeHme ONICpUpOBaATH IIOHATHUSAMMU. TOYKa, mnmpsamas, TIIIOCKOCTB,
MIPOCTPAHCTBO, OTPE30K, Jy4, BEJIMYMHA YIJIA, IJIOCKUH YroJl, IBYI'PaHHBIN
yTOJI, TPEXTPAHHBIA YrOJl, CKPEIIUBAIOIIMECS MPSIMbIE, MNapaLIEIbHOCTh U
NEPIEHIUKYIIPHOCTD MPSAMBIX U IUIOCKOCTEH, YroJl MEKIY IMPSIMBIMHU, YroJl
MEXAY MPSMOU U IMJIOCKOCTBIO, YTOJI MEXIY IUIOCKOCTSAMH, PACCTOSHHUE OT
TOYKHM JI0 IJIOCKOCTH, PACCTOSHUE MEXKIY IPSIMBIMH, PACCTOSIHHE MEXIY
IJIOCKOCTSIMH; YMEHHE WCIOJIB30BATh IIPU PELICHUM 3a1ad WU3y4CHHbIC
(bakThl U TeOopeMbl IUIAHUMETPUH; YMEHHE OLIEHMBATh pa3Mepbl OOBEKTOB
OKPY)KAIOIIEr0 MHpa; CTPOUTH MATEMaTHUYECKHE MOJENIH C IIOMOIIBIO
FCOMETPUYECKUX TOHATUH W BEJIWYMH, PEIIaTh CBA3AHHBIE C HUMU

IMPAKTUYCCKUEC 3aaa4n

10

YMenue omnepupoBaTh MOHATHAMH: IUIOWAAb GUTYpBl, 00BEM (QUTypHL,
MHOTOTPaHHHK, TPABUIBHBIM MHOTOI'PAHHUK, CEYCHHE MHOTOI'PaHHHUKA, KYO,
napajuiefienunes1, npu3Ma, nupamuaa, (Gurypa u MoBEpXHOCTHh BpallleHUs,
WIMHIP, KOHYC, miap, cdepa, miouiaab cdepsl, MIOMAIb MOBEPXHOCTH
NUPaMUJIBI, TPU3MBI, KOHYCa, LUIUHApPA, 00bEM KyOa, MPSIMOYroJILHOTO
napajuiefienunena, NUPaMHUIbL, MPU3MBL, IWIKHApPA, KOHYyca, IIapa,
pa3BEpTKa MOBEPXHOCTH, CEUEHUS KOHYCAa U IWIMHJpPA, NapajieIbHblEe OCH
WIM OCHOBaHWIO, CEYEeHHWE IIapa, IJIOCKOCTh, Kacaromascs chepsl,
WIMH]IpA, KOHYCa; YMEHHE CTPOUTH CEYCHHE MHOTOTPaHHMKA, U300pakaTh
MHOTOTPaHHHUKH, (PUTYPHI M TOBEPXHOCTH BpAIICHHUS, X CEYCHHS, B TOM
YHUCJIE C TMOMOIIBIO 3JIEKTPOHHBIX CPEACTB; YMEHHUE MPUMEHATH CBOWCTBA

TCOMETPHUUICCKUX (I)I/Il“yp, CaMOCTOATCIIBHO (I)OpMy.HI/IpOBaTL OIPCACIICHUSA
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U3ydaeMmblX (UTYp, BBIIBUTATh THUIOTE3bl O CBOWCTBAX M IPHU3HAKAX
reoMeTpu4ecKux (uryp, OOOCHOBBIBATH WJIM OIPOBEPraTh HX; YMEHHUE
MPOBOJIUTH KJIACCU(PHUKAINIO (PUTYp MO pa3IMYHBIM MPHU3HAKAM, BBITIOIHATH

HCO6XOILI/IMI)I€ AOIIOJIHUTCIIBbHBIC ITIOCTPOCHUSA

11

YMeHne  omepupoBaTh  MOHATUSMH: JIBKEHHE B  IMPOCTPAHCTBE,
napayiebHBIA TIEPEeHOC, CHUMMETPHS Ha IUIOCKOCTH W B TPOCTPAHCTBE,
IOBOPOT, TMpeoOpa3oBaHue TMOAOOWSA, TOAOOHBIE (QUTYpBI; yMEHHE
pacrio3HaBaTh paBHbIE W MMOJOOHBIE (HUTYpHl, B TOM YHCIE B MPUPOAE,
HCKYCCTBE, apXUTEKTYpEe; HMCIOJIb30BaTh I'€OMETPUYECKAE OTHOUICHUS TPHU
pelIeHny 3a/1a4; HAaXOJUTh TEOMETPUYECKHE BEIUYMHBI (IUIMHA, YTOJI,
IJI011a/1b, 00BbEM) MPU PELIEHUU 33]a4 U3 IPYruX y4eOHBIX IPEIMETOB U U3
peanbHON JKM3HU; YMEHUE BBIYHCISITH TEOMETPHUYECKHE BEIWYHHBI (JITHHA,
yroJl, TUIoIaab, 00BEM, TUIOMIANh MOBEPXHOCTH), HCIIONB3YS H3YyUYeHHBIS
GbopMyIBI M METOBI, B TOM YHCIE: IUIONMIAAb TOBEPXHOCTH ITHUPAMHUIBL,
MIPU3MBI, KOHYCA, ITWINHJIPA, TUIOIAIh cephl; 00hEM Kyba, MpIMOYroJIbHOTO
napaieNienunea, TUpaMHIbl, TPU3MBI, WIMHAPA, KOHYyca, Iapa; YMEHHE

HaxOJIUTh OTHOIIIEHHE 00HEMOB TTOJ00HBIX (pHUTyp

12

YMeHue omnepupoBaTh MOHITHSIMH: MPSIMOYrOJibHas CUCTeMa KOOpIMHAT,
BEKTOp, KOOPIMHATBHI TOYKH, KOOPIMHATBI BEKTOpa, CyMMa BEKTODOB,
MPOU3BEACHUE BEKTOpa Ha YHCIO, pa3joKeHHe BeKTopa 1o 0Oasucy,
CKaJs[pHOE TMpPOU3BEIEHUE, BEKTOPHOE IPOU3BEIACHHE, YIrOJd MEXay
BEKTOpaMH; YMEHUE HCIOIb30BaTh BEKTOPHBIA M KOOPAMHATHBIM METOJT IS

PEIICHUA IT'€OMCTPUYCCKUX 3aJiad U 3aaa4 APYyrux y‘IG6HBIX IpeaAMETOB

13

YMeHne BbIOMpATh MOJAXOIAIINN METOJ Il PEUICHUs 3a/lay; TOHUMaHHE
3HQYMMOCTH MaTE€MaTUKH B M3YUYCHUH NPHUPOAHBIX U OOIIECTBEHHBIX
IPOILECCOB M SIBJICHUW; yMEHHE pAClO3HABAaTh MPOSIBICHUE 3aKOHOB
MaTeMaTHKUd B HCKYCCTBE, YMEHHE MPUBOIUTH MPUMEPbl MAaTEMATHUYECKUX

OTKPBITHI POCCUHCKON U MHUPOBOI MaTeMaTHUECKON HAYKH
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HEPEYEHD 3JIEMEHTOB COAEPKAHUSA, ITIPOBEPAEMBIX HA EI'D

IHO MATEMATUKE
Kox IIpoBepsieMblii 3JIEeMEHT COJePKAHUS
1 Yuciia ¥ BEIYMCIIEHUS
11 Harypanenblie u nensie uyncna. [Ipu3Haky JenMMOCTH HEIbIX YUCE
12 Pammonanbubie  uyucna.  OOBIKHOBEHHBIE W JIGCATHYHBIE  JPOOHM, IPOIEHTHI,
' OEeCKOHEUYHbIE MTEPHONYECKUE JPOoOH
13 Apudmernueckuil KOpeHb HaTypajdbHOHN ctemeHu. [leificTBus ¢ apudmernyeckumu
' KOPHSIMHU HaTypalbHOW CTENEHU
14 Crenenp c nensiM nokazaresneM. CreneHb ¢ pallMOHANbHBIM NoKa3zareneMm. CBoicTBa
. CTETeHU
15 CuHyc, KOCHHYC U TaHT€HC YMCIIOBOTO apryMeHTa. ApKCHHYC, apKKOCHHYC, apKTaHT€HC
' YHCIIOBOTO apryMeHTa
1.6 Jlorapudm uyucna. JlecaTnyHbie U HaTypaibHbIE JOrapudMbl
JleiicTBuTenpHble ynciaa. Apu@MeTuuecKue Onepaluuu ¢ JeHCTBUTENbHBIMU YHCIaMHU.
1.7 [IpuOmmkEHHbIE BHIYMCICHUS, MTPaBUIa OKPYIJIEHUS, MPUKUIKA U OLICHKa pe3ysbTara
BBIYMCIIEHUI
1.8 [IpeoOpa3oBanye BHIPAKEHUNI
1.9 KomruiekcHbie yncia
2 VYpaBHEHUs U HEPAaBEHCTBA
2.1 Lenbie n ApoOHO-paLIMOHANIbHBIE YPABHEHUS
2.2 HppaunoHaibHbIe ypaBHEHHS
2.3 TpUroHOMETPUUECKUE YPABHEHUS
2.4 [Toxa3zaTenbHble U JOrapuPpMHUUECKIE YPaBHEHUS
2.5 Ienble u ApoOHO-paLlMOHANIbHbBIE HEPABEHCTBA
2.6 HppanmonanbHple HEPABEHCTBA
2.7 [TokazarenbHbie U TorapupMudIecKie HepaBEHCTBA
2.8 TpuronomeTpruyeckue HepaBeHCTBA
2.9 Cucrempl 1 COBOKYITHOCTH ypaBHEHUI U HEPABEHCTB
2.10 VYpaBHEHUs!, HEPABEHCTBA U CUCTEMBI C TapaMeTpaMu
211 Marpuna cucTeMbl JMHEHHBIX ypaBHEHHH. Onpeaenurenb MaTpUIbI
3 ®yukuuy 1 rpahuKu
3.1 Oynkius, cnocoObl 3amaHus ¢yHkuuu. ['papux ¢ynkuuu. Bzaumbao oOpartHbIe
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¢ynkuuu. Yérneie n HeuétHele Gynkuuu. [lepuoanueckue GyHKIHHA

OO6nacte ompeneneHuss W MHOXKECTBO 3HaueHudd ¢yHkumu. Hymn ¢dyHkumn.

[TpoMexxyTKH 3HAKOMOCTOSIHCTBA. [IpOMEKYTKH MOHOTOHHOCTH (YHKITMH. MaKCUMYyMBbI

32 u MUHUMYMBl (QyHKun. Hambonblnee W HauMeHbllee 3HaYeHHE (QYHKIUM Ha
MIPOMEKYTKE
33 Crenennasi (hyHKIHMSI ¢ HATYPAJIBHBIM M LIEJNBIM TOKaszareneM. E€ cBoiicTBa u rpaduk.
. CoiicTBa u rpaduk KOpHS N-0i cTeNeHN
3.4 Tpuronomerpuyeckne GyHKINHU, UX CBOHCTBA U rpaduKu
3.5 [TokazarenbHas u norapudmuueckas GyHKIUN, UX CBOMCTBA U TpaduKu
36 Touku paspbiBa. AcuMNTOTH rpagukoB QyHKuui. CBoNCTBA (YHKIMMN, HEMPEPHIBHBIX
' Ha OTpe3Ke
3.7 IlocnenoBaTenbHOCTH, CIIOCOOBI 3aJaHUsT TOCIIEN0BATEILHOCTEN
3.8 ApudpmeTrueckas ¥ reoMeTpudeckas mporpeccu. @opmyiia CII0KHBIX MPOLIEHTOB
4 Havasa MaTeMaTH9IecKOro aHaam3a
4.1 [IpousBonnas ¢pynkuun. [Ipou3BoaHbIE F€MEHTAPHBIX PYHKIIMH
[Ipumenenre NOPOU3BOAHON K HCCIEIOBAHUIO (QYHKIMA HAa MOHOTOHHOCTh H
4.2 sKcTpeMyMbl. Haxo’kaeHne HamOONbIIEro M HAaUMEHbBLIEro 3HA4eHUs (QYHKIMHM Ha
OTpe3Ke
4.3 I[TepBooOpasnast. Murerpain
S MHoKecTBa U JIOTHKa
5.1 MHoOkecTBO, onepaluy HaJl MHOKecTBaMHU. J{narpammsl Ditiepa — Benna
5.2 Jloruka
6 BeposTHOCTB M cTaTHCTHKA
6.1 OnmcaresbHas CTaTUCTUKA
6.2 BepostHOCTB
6.3 KombOunatopuka
7 Teomerpus
7.1 ®urypsl Ha IIOCKOCTH
7.2 [IpsiMble ¥ TUIOCKOCTH B MIPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tena 1 MOBEPXHOCTH BpAIICHHs
7.5 KoopauHaTs! 1 BEKTOPBI
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PABOYAS ITPOT'PAMMA YUYEBHOI'O KYPCA
«T'EOMETPUS»

HOACHUTEJIBHAS 3AIIMCKA

['eomeTpust sBAsSIETCA OMHUM W3 0A30BBIX KYypCOB HAa YPOBHE CPEIHETO OOIIETO
oOpazoBaHusl, TaKk Kak oOecreurMBaeT BO3MOXKHOCTh U3YUYEHHUS] JAUCIUIUIINH
€CTCCTBEHHO-HAYYHOW HAMPABICHHOCTH W TMPEIMETOB TYMaHHUTApHOTO ITUKJIA.
[TockonbKy JOTHYECKOE MBIILICHUE, PopMUpyeMOe MPU H3YUYCHHUU OO0 YYaArOIIIUMUCS
MOHSITHIHBIX OCHOB T€OMETPHH, MPH JI0KA3aTEIBCTBE TEOPEM M ITOCTPOCHUHU IIETTOYKHU
JIOTUYCCKUX YTBEPKACHUH MPU PEIICHUN TCOMETPUICCKUX 3a7a4, YMCHHUE BBIJIBUTAThH
U ONPOBEPraTh THUIIOTE3Bl HEMOCPEICTBEHHO HWCIIOIB3YIOTCS TPHU PEIICHUU 3a]1a4
€CTECTBEHHO-HAYYHOTO ITMKJIa, B YaCTHOCTH (PU3MYCCKHUX 3a/1ad.

Ilens ocBoeHMs mporpaMMbl yueOHOro kypca «l'eomeTpusi» Ha yriayOiaEHHOM
YPOBHE — Pa3BHTHE WHAMBUAYAJIbHBIX CIIOCOOHOCTEH OOYYAIOUIUXCS MPH U3YYCHUH
TCOMETPHUH, KaK COCTaBJIAIONICH MTPEAMETHOM 00J1acT «MaTemaTrka U HHPOPMATHKAY
yepe3 obOecreueHrne BO3MOKHOCTH TIPHOOPETCHHSI U HCIIONIb30BaHUs Oosiee TITyOOKHUX
TCOMETPUYCCKUX 3HAHUU U ACHCTBUH, ClICIU(UIHBIX TEOMETPUH, U HEOOXOTUMBIX JISI
YCIICITHOTO TPO(ECCHOHATBLHOTO O0pa30BaHUs, CBS3aHHOTO C HCIIOJIb30BAaHUEM
MaTE€MAaTHKH.

[IpuopuTeTHRIMU 3aa4aMu  Kypca TE€OMETPUM Ha YIIyOJIEHHOM YpPOBHE,
PACHIUPSIOIINMH U YCHIMBAIOIINMHU Kypc 0a30BOT0 YPOBHS, SIBISIOTCS:

pacuiupeHrue NPEACTaBICHUS O TEOMETPUHM KaK YacTH MHUPOBOH KYyJIbTYPHl U
dbopMupoBaHUE OCO3HAHMS B3aUMOCBS31 T€OMETPUH C OKPYKAIOIIUM MHUPOM;

dbopMupoBaHuE TMPEJICTABICHUS O TPOCTPAHCTBEHHBIX (UTYypax Kak o
BOKHEHUIIINX MATEMAaTHUUYCCKUX MOJICIISX, MMO3BOJISIIONINX ONMKMCHIBATh M M3y4aTh Pa3HbBIC
SBICHUS OKPYKAIOIIET0 MHUpa, 3HAHWE TMOHATUMHOrO ammapara 10 pas3aeny
«CrepeomeTpus» yaeOHOT0 Kypca T€OMETPUH;

dbopMupoBaHue YMEHHUS BJIaJCTh OCHOBHBIMH IOHATHSIMH O IPOCTPAHCTBEHHBIX
durypax m MX OCHOBHBIMH CBOWMCTBaMH, 3HAHHE TeopeM, (HOpPMyNI W yMEHHE HUX
MIPUMCHSTh, YMEHHUS JOKa3bIBaTh TEOPEMbl M HAXOJIWUTh HECTAHJAPTHBIC CIIOCOOBI
peleHus 3a1ay;

dbopMupoBaHUE yMEHHS paclO3HABaTh Ha YEePTEKaxX, MOJACISAX M B PEaIbHOM
MHpE MHOTOTPAHHHUKH U TeJa BPaICHUS, KOHCTPYHPOBATh T€OMETPUUCCKIE MOJICIIH,

dbopMupoBaHUE IMOHMMaHUS BO3MOXKHOCTH aKCHOMATHYECKOTO ITOCTPOCHUS
MaTeMaTHYeCKUX TeOpuHd, (PopMHpOBaHHE IOHUMAHHS POJA AKCHOMATHKH IIPH
MIPOBEJICHUY PACCYKICHUM;

dbopMupoBaHUE YMEHHUS BIAJCTh METOJAMHU JOKA3aTeIIbCTB W aJITOPUTMOB
pelieHus, YMEHHUS UX MPHUMEHSTH, MPOBOIUTH JOKA3aTCIbHBIC PACCYKICHHS B XOJIC
pelIeHrs CTEPEOMETPHUCCKUX 3aJlad M 3aJad ¢ MPAKTHYCCKUM COJICp)KaHHUEM,
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dbopMHupoBaHUE TPEACTABICHUS O HEOOXOIUMOCTH JOKA3aTeIbCTB MPU OOOCHOBAHHUH
MaTeMaTUICCKUX YTBEPKICHUM M POJIM aKCMOMATHKU B TPOBEICHUU JEITYKTUBHBIX
paccyXIcHUH;

pa3BUTHE W  COBEPIICHCTBOBAHWUE  WHTCIUICKTYAIBHBIX W TBOPYECKUX
CIIOCOOHOCTEH O00ydYaronuxcs, ITO3HABATEIIbHONH AaKTUBHOCTH, HCCIIEI0BATEIBCKIX
YMEHHH, KpUTHIHOCTH MBIIUICHUS, HHTEPECca K N3yUYCHUIO T€OMETPHH;

dopMupoBaHue (DYHKIIMOHATBHON TPaMOTHOCTH, PEJIEBAHTHOH T'€OMETPHUU:
YMCHHS pACIIO3HABATh TPOSBICHUS TI'E€OMETPUYECKUX TIOHITHH, OOBEKTOB U
3aKOHOMEPHOCTEH B pEabHBIX XU3HCHHBIX CUTYaIlUSAX W TMPU HU3YyYECHUU APYTHX
y4EeOHBIX  MPEAMETOB,  TPOSIBICHHWS  3aBUCUMOCTEH W 3aKOHOMEPHOCTEH,
MOJICITMPOBAHMSI PEANbHBIX CHTyaIldd, WCCIACAOBAHMS TIOCTPOCHHBIX MOJIEIIEH,
WHTEPIIPETAIIUN TIOJYYCHHBIX PE3YyIbTaTOB.

OCHOBHBIMH COJIEP)KATECILHBIMU JTUHUAMU ydeOHOTO Kypca «I'eomeTrpusi» B 10—
11 xnaccax sBnsrotTcs: «lIpsMble ¥ MIOCKOCTH B MPOCTPAHCTBE», «MHOTOIPAaHHUKN,
«Tena BpameHus», «BEKTOpbl M KOOPAWHATHI B TPOCTPAHCTBE», «JIBMOKCHHS B
IIPOCTPAHCTBE.

ChopmynupoBannoe Bo DPI'OC COO TpeboBaHMEe «yMETh OINEPUPOBATH
HNOHSTHSIMUY, PEIICBAHTHBIMA T€OMETPUU Ha YIiyOJIEHHOM ypoBHE 0Oyuenus B 10—11
KJlaccaX, OTHOCUTCS KO BCEM COJIepKaTeNbHBIM JIMHUSAM Y4eOHOTO Kypca, a
(dbopMHUpOBaHUE JOTUYECKUX YMEHUHN pacipeiesnsieTcs He TOJIbKO M0 COAepKaTeIbHBIM
JUHUSM, HO U 10 rojgaM oOyudenus. Copepskanue oOpa3oBaHUs, COOTBETCTBYIOIIEE
OpeIMETHBIM  pe3yibTaTam  ocBoeHusi DenepanbHoi  pabouell  MpoOrpaMmbl,
pacnpenenéHHbIM 10 TojlaM O0y4YeHHUs, CTPYKTYpUPOBAHO TaKUM 00pa3oM, YTOOBI KO
BCEM OCHOBHBIM, TPUHIMIIMAIBHBIM  BOIpPOCaM  OOydJaromigecss 0oO0palaiuch
HEOJIHOKpPAaTHO. JTO TO3BOJISIET OpPraHW30BaTh OBJIAJICHUE TE€OMETPHUUECKUMU
NOHSATHSIMU W HaBBIKAMH TIOCJIEIOBATEIBHO M TOCTYNATENbHO, C COOMIOACHUEM
NPUHIIMIIA TPEEMCTBEHHOCTH, a HOBBIE 3HAHMUS BKIIOYaTh B OOIIYI0 CHUCTEMY
TCOMETPUYCCKUX IMPEICTABICHUN OO0YJarONIUXCs, pacupss U yriayomss e€, oopasys
MIPOYHBIE MHOKECTBEHHBIE CBSI3H.

[lepexon kK M3y4EHUIO TEOMETPUHU HA YTITyOJEHHOM YPOBHE IMO3BOJISCT:

co3gath  ycioBus s nuddeperHnmanuu  oOydeHHsS,  MOCTPOCHUS
WHIUBUIYaTbHBIX 00pa30BaTeIbHBIX MPOTPaMM, 00ECIIEUUTh YIIyOJIEHHOE M3yUYeHUE
T€OMETPHUH KaK COCTaBIISAOINICH yueOHOTo peameTa «MaTemaTukay;

MOJITOTOBUTH OOYYAIOMIMXCA K MPOJOJDKEHUIO U3YYCHUSI MATEMATHKU C y4ETOM
BBIOOpa Oynmymiedt mpodeccnu, obecrieurmBas NPEEMCTBEHHOCTh MEXKIy OOIMHUM U
nmpodeccuoHaTbHBIM 00pa30BaHUEM.

Ha usyuenue yae6HorO Kypca «['eomeTpus» Ha yriyOoJIEHHOM YPOBHE OTBOIAUTCS
204 yaca: B 10 kiacce — 102 yvaca (3 yaca B Hezaento), B 11 kinacce — 102 vaca (3 yaca B
HEJIEJTIO).
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COIAEPKXAHUE OBYYEHUA
10 KVIACC

IIpsiMble U IJIOCKOCTH B MPOCTPAHCTBE

OcCHOBHBIE TOHATUS cTEpeoMeTpun. Touka, mpsmas, MIOCKOCTb, MPOCTPAHCTBO.
[TonsiTue 00 aKCMOMATHUUYECKOM TMOCTPOCHUU CTEPEOMETPUU: AKCHOMBI CTEPEOMETPUU
U CIIEJICTBUA U3 HUX.

B3anMmHOE pacnonokeHwe TMpsSMBIX B INPOCTPAHCTBE: IEpeceKaroluecs,
napasuleidbHble U CKpEelIMBarouecs: npsMbie. [[pu3Haku CKpEenMBarOMINXCS MPSIMbIX.
[TapannenbHOCTh NMPSIMBIX U IJIOCKOCTEW B MPOCTPAHCTBE: MapajuleibHbIC MPSMBIE B
MPOCTPAHCTBE, MAPAIUICIBHOCTh TPEX MPAMBIX, TAPATUIETBHOCTh MPSMOU U IJIOCKOCTH.
[lapannenbHoe W IIEHTpaJbHOE MPOEKTUpOBaHME, H300paxeHue ¢uryp. OCHOBHbIE
CBOICTBa MapaJljIeNIbHOTO MpoeKTupoBaHus. M3o00paxkenue ¢uryp B mapaieabHOU
NPOEKIMU. YTJbl C COHANpPaBICHHBIMU CTOPOHAMH, YIrOJl MEXKAY MNpPSIMBIMH B
npoctpancTBe. [lapamienbHOCTh IIIOCKOCTEN: MapajiIedbHbIE IJIOCKOCTH, CBOWMCTBA
napajuieNIbHbIX TIIIocKocTel. [IpocTteiimme npocTpaHcTBeHHBIC (UTYPHI HA TIJIOCKOCTH
TeTpa’aAp, Napajuleenunes], HOCTPOEHUE CEUCHHIA.

[lepneHAUKYISPHOCTh MPAMOM M IUIOCKOCTH: MNEPHEHAUKYISPHBIE MpPSIMbIE B
IPOCTPAHCTBE, MPSMbIE MapaJUIEIbHbIE U NEPHEHAUKYISPHBIE K IJIOCKOCTH, MPU3HAK
NEPNEHIUKYIISPHOCTU MPAMON U IUIOCKOCTH, TEOPEMA O NPSIMOM NMEPHNEHIUKYJIAPHOU
I0CKOCTH. OpTOroHalbHOE MPOEKTUpOBaHUE. llepneHAuKyIssp W HAKIOHHBIE:
paccTOsSIHUE OT TOYKH JI0 IUIOCKOCTH, PACCTOSTHUE OT IPSIMOM 0 TJIIOCKOCTH, TPOEKIIHS
¢urypsl  Ha  TUIOCKOCTb. [lepneHIUKYISAPHOCTh  IUIOCKOCTEH:  MpPHU3HAK
NePHEHIUKYISIPHOCTU ABYX MIocKocTeil. Teopema o TpExX meprneHanKyaspax.

VYTl B IPOCTPAHCTBE: YO MEXAY NPSMOU U IIOCKOCTBIO, IBYTPAHHBIN YIOJI,
JMHEWHBIA yrojl ABYTPaHHOro yria. TpéXrpaHHblil 1 MHOTOrpaHHble yribl. CBOMCTBa
IUIOCKUX YIJIOB MHOTOrpaHHOTO yria. CBOICTBAa IUIOCKMX W JIBYTPaHHBIX YIJIOB
TPEXTPAHHOTO yria. TeopeMbl KOCUHYCOB U CHHYCOB JUIsI TPEXTPAHHOTO YIJIa.

MHoOrorpaHHuKH

Buael MHOrorpaHHukoB, pa3BEpTKa MHOrorpanHuka. lIpusma: n-yrosbHas
npu3Ma, IpsMasi ¥ HAKJIOHHAs MPU3MbI, OOKOBask U TOJHAS MOBEPXHOCTH MPHU3MBI.
[Tapannenenunen, npsAMOYTrOJIBHBIM NapajUvIeseune] U ero cBoucrBa. Kparuaiimme
MyTH Ha TIOBEPXHOCTH MHOrorpanHuka. Teopema Oiinepa. IIpocTpaHcTBeHHas
teopema [ludaropa. Ilupamupa: n-yronpHas nupamuia, NpPaBWIbHAS W yCE€UEHHas
nupaMuibl. CBoiicTBa pedep 1 OOKOBBIX IpaHel MpaBUIIbHOW nupamubl. [IpaBuiibHbIC
MHOTOIPaHHUKH: TpaBUJIbHAs TMpU3Ma W MpaBUWIbHAS NUpaMHUAa, NpPaBUJIbHAsS
TpEeyrojbHas MupamMua U NpaBWIbHBIN TeTpadap, kyO. [IpencraBienue o mpaBUIbHBIX
MHOTOIPaHHUKAX: OKTa’p, JOJCKAIP U UKOCABIP.

Boluncnenue 3ieMeHTOB MHOTOTPAHHUKOB: péOpa, nuaroHanu, yribl. [lnomans
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OOKOBOM TIOBEPXHOCTM M TOJHOM TOBEPXHOCTH MPSAMOM MPHU3MBI, IJIOLIAb
OCHOBaHM, TeopeMa 0 OOKOBOI MOBEPXHOCTHU HpsiMOM mpu3mbl. [lnomans 60xoBOM
IIOBEPXHOCTH W TIOBEPXHOCTH NPABUIBHOW NHUPAMUIBI, TeOopeMa O IUIOIIAAH
YCEUEHHOU NTUpaMUIBI.

CummeTpuss B NPOCTPAHCTBE.  OJJNEMEHTHl  CUMMETPUM  MPABUIBHBIX
MHOTOTpaHHUKOB. CHMMETpUS B NPABUIBHOM MHOTOIPDAHHUKE: CUMMETPHUS
napajulelienuneaa, CUMMETPUS MPABWIBHBIX NPU3M, CHUMMETPUS IPABWIBHOU
MAPAMHUJIBI.

BekTopbl 1 KOOPAMHATHI B POCTPAHCTBE

[loHsATHS: BEKTOP B MPOCTPAHCTBE, HYJIEBOW BEKTOP, JJIMHA HEHYJIEBOTO BEKTOPA,
BEKTOpPBl KOJUIMHEAPHBIE, COHAIPABICHHBIE M IPOTUBOIOJIOKHO HAaINpPaBICHHBIC
BEKTOpbl. PaBeHCTBO BEKTOpOB. JIEHCTBHS C BEKTOPAMH: CIIO)KEHUE M BBIYUTAHUE
BEKTOPOB, CYMMa HECKOJBKHX BEKTOPOB, YMHOXEHHE BEKTOpa Ha uuncio. CBoiicTBa
CloXKeHHsT BekTopoB. (CBoWcTBa yMHOXKEHUS BEKTopa Ha uucio. IlonsTue
KOMILUTAaHApHbIE BEKTOpbl. [IpM3HaK KOMIUIAaHAPHOCTH TPEX BeKTOpoB. IIpaBuio
napajuiesienunena. Teopema O pPa3joKEHUU BEKTOpa MO TPEM HEKOMIUIAHAPHBIM
BekTOopaM. IIpsAmoyrosibHasi cucTeMa KOOpAWHAT B MpocTpaHcTBe. KoopauHatbl
BeKTOpa. CBA3b MEXIY KOOPJMHATAMHU BEKTOPA U KOOPAUHATAMM TOYEK. YTOJ MEXKIY
BeKkTopamu. CKaJIIpHOE IIPOU3BEIEHUE BEKTOPOB.

11 KIJACC

TeJsia BpalueHus

[TonsTusi:  UMAUHApPUYECKAasT  MOBEPXHOCTh,  KOHWYECKAash  IMOBEPXHOCTD,
cheprueckasl MOBEPXHOCTh, 0Opa3yromue MmoBepxHocTei. Tena BpaleHus: MUJIUHIP,
KOHYC, YCEUéHHBIH KOHYyC, cdepa, map. BzammuHoe pacnonoxkenue chepbl u
IUIOCKOCTH, KacaTelibHas IUIOCKOCTh K cdepe. M3o0pakeHue Ten BpalieHUs Ha
m1ockocT. Pa3BépTka munHapa u konyca. CummeTtpus chepsl U mapa.

O0bEéMm. OcHoBHBIE cBoiicTBa 00béMOB Ten. Teopema 00 oO0BEME
MPSIMOYTOJILHOTO Tapajuienenunena W ciaeAcTBuss u3 He€. OOBEM mnpsiMoll u
HAaKJIOHHOW TPHW3MBI, IWIWHIpA, MUpaMuabl U KoHyca. OOBEM Imapa W IIapoOBOTO
CerMeHTa.

KomOunauu Ttenm BpallleHUs W MHOTOTpaHHHMKOB. Ilpm3ma, BhmcanHas B
UUJIUMHIpP, OMUCaHHAas OKoJio nuiauHapa. [lepeceuenue cdepsl U mapa ¢ MIOCKOCTBIO.
Kacanne mapa u cdepsl miockocTpio. [loHATHE MHOTOTpaHHUKA, OMMCAHHOTO OKOJIO
cdepsl, chepbl, BOHCAHHONW B MHOTOTPAHHHK WJIH TEJIO BPAICHUS.

[lnomans MOBEPXHOCTH LWIMHIApA, KOHYca, IUIOMAnb chepbl U €€ yacTen.
ITonobue B mpocrpancTBe. OTHOmIEHHME OO0BEMOB, TIUIOMAACH TMOBEPXHOCTEH
nonooubix ¢uryp. IIpeoOpazoBanme momoOus, romoTeTus. PelieHue 3amad  Ha
IJIOCKOCTH C UCIIOIB30BAHUEM CTEPEOMETPUUYECKUX METOIOB.

[locTpoenune cedeHU MHOTOIPAaHHUKOB M TeJl BpALEHUS: CEUCHUS LUIMHIpA
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(mapaJiieIbHO Y MEPIEeHIUKYIISIPHO OCH), CeUEHHUs KOHYyca (TapajuielibHble OCHOBAHHIO
U MIPOXOJSIINE YEpe3 BEPLUINHY), CEYEHUS 1Iapa, METO/Ibl IOCTPOCHHS CEUEHHI: METOT
CJIEI0B, METOJI BHYTPEHHETO IPOEKTUPOBAHMS, METO IIEPEHOCA CEKYIIEN TIIIOCKOCTH.

BexTopbl H KOOPAMHATHI B IPOCTPAHCTBE

Bekropsl B mpoctpancTBe. Onepanuu HajJ BEKTOpaMH. BeKTOpHOE yMHOKEHHUE
BEKTOPOB. CBOICTBAa BEKTOPHOIrO YMHOXKEHHU. [IpsgMoyroyibHas cucteMa KOOpIMHAT B
npoctpaHcTBe. Koopaunatsl  Bektopa. Pasnoxenue Bekropa 1o  Oasucy.
KoopanHaTHO-BEKTOPHBIN METO/ ITPU PEILIEHUU T€OMETPUUECKUX 3a1a4.

J{BHKeHUs] B IPOCTPAHCTBE

JBuxenuss npoctpancTBa. OtoOpaxkeHus. JIBUKEHHST M PaBEHCTBO (Uryp.
OO6mue cBoicTBa IBUKEHUN. Buibl ABMKEHUN: TapajlyiebHbINA EPEeHOC, LIEHTpalbHAas
CUMMETpHS, 3€epKallbHas CUMMETPHs, MOBOPOT BOKpyr mnpsmoi. I[IpeoOpazoBanus
nono6us. [Ipsamas u cepa Ditnepa.
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IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA YUYEBHOI'O KYPCA
«TEOMETPUS» (YIJIYBJEHHBI YPOBEHb) HA YPOBHE CPEJHEI'O
OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

1) rpaskaaHckoe BOCIMTAHHE:

c(hOpMUPOBAHHOCTh TPAXKIAHCKOM TO3UIMHU OO0YYaIOIMIETOCs KaK aKTUBHOIO U
OTBETCTBEHHOTO YJI€HA POCCHUUCKOTO OOIIECTBA, MPEICTABICHUE O MAaTEMaTUYECKUX
OCHOBax  (YHKIMOHMPOBAHHUS  PA3IUYHBIX  CTPYKTYp, SIBICHUM, MPOLEAYP
IPaXKIaHCKOTO 00IIecTBa (BEIOOPHI, ONIPOCHI U IPYroe), YMEHUE B3auMOJIeHCTBOBATH C
COIMATIbHBIMU UHCTUTYTAMH B COOTBETCTBHUH C UX (PYHKIUSIMU U Ha3HAUCHUEM,;

2) naTpuoTH4YeCKOe BOCIMTAHHE:

c(hOpPMUPOBAHHOCTh POCCUMCKOW TPaXKJAHCKOM HUJEHTUYHOCTH, YBAXKECHHUS K
IPOIIJIOMY W HACTOSIIEMY POCCHUHUCKOM MAaTeMaTHUKH, IIEHHOCTHOE OTHOIIEHHE K
JTOCTH)KCHUSIM POCCHUMCKMX MaTEMaTUKOB M POCCHUMCKONW MaTeMaTHUYECKOW IIIKOJIBI,
UCIIOJIb30BaHUE OTUX JIOCTIDKCHUH B JPYrMX HaykaX, TEXHOJOTHUAX, cdepax
SKOHOMHUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

OCO3HAHHME JyXOBHBIX IIEHHOCTEH POCCUUCKOro Hapoja, chHOpPMHUPOBAHHOCTH
HPaBCTBEHHOTO CO3HAHMS, ATUYECKOrO0 TMOBEAECHUS, CBSI3aHHOTO C MPAKTUYECKUM
NPUMEHEHHEM JTOCTHKEHUN HAYKU U JIESATENBHOCTHIO YUYEHOI'O, OCO3HAHHE JIMYHOTO
BKJIaJ]a B IOCTPOEHUE YCTOMYUBOTO OYIYyIIEro;

4) 3cTeTHYECKOE BOCIIUTAHHUE:

ACTETUYECKOE OTHOLICHHE K MHUpPY, BKIIOYAas HSCTETUKY MaTEMaTHUYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a/ad, PEIICHUH, pacCyXJIeHUH, BOCIIPHUMYUBOCTD K
MaTE€MAaTHYECKUM aCMEKTaM Pa3INYHbIX BUI0OB UCKYCCTBA;

5) pusuveckoe BocnuTaHME:

c(hOpMHUPOBAHHOCTh YMEHUSI MPUMEHSATh MAaTeMAaTHYECKHE 3HAHUSA B MHTEpecax
3I0pPOBOTO W 0Oe30macHOro oOpasza »KW3HH, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY
3JI0pOBBIO (3I0pOBOE MHUTaHHWE, COATAHCUPOBAHHBIM PEXKUM 3aHATUM W OTHbIXA,
perymsipHas (u3MYecKas AaKTUBHOCTH), (PU3WYECKOE COBEPIICHCTBOBAHUE TMPU
3aHATUAX CIIOPTUBHO-03/I0POBUTENBHOMN A€ATEIbHOCTHIO;

6) TpyaoBoe BocniuTaHMe:

FOTOBHOCTh K TPYAY, OCO3HAHHE LIEHHOCTU TPYJOIIO0US, UHTEPEC K Pa3IUYHbIM
chepam mpodeCcCHOHATBHON NEeATeTbHOCTH, CBS3aHHBIM C MaTeMaTUKOW u e€
MPWIOKCHUSIMU, YMEHHE COBEpINATh OCO3HAHHBIA BBIOOp Oymymiedt mpodeccun u
peanu3oBbIBaTh COOCTBEHHBIE KWU3HEHHBIE IUIAHbI, TOTOBHOCTh M CIIOCOOHOCTH K
MaTeMaTU4ecKoMy OO0pa30BaHUIO U caMOOOpa30BaHUIO HA MPOTSHKEHUU BCEH JKU3HU,
TOTOBHOCTh K aKTUBHOMY YYacCTHIO B PEIICHUU MPAKTUYECKUX 3a]1a4 MAaTEMaTUYECKOM
HaIpaBJICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIUTAHME:
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c(hOpMUPOBAHHOCTb FKOJIOTUYECKON KYJIbTYPhl, IOHUMaHUE BIUSHUS COIUATIBLHO-
SKOHOMUYECKUX TMPOIECCOB HA COCTOSHUE TMPUPOJAHOM U COLMAIBHOM Cpenbl,
OCO3HAHHME TIJI00AJIBHOIO XapakTepa SKOJOTMYECKUX MpoOJeM, OpUEHTalus Ha
MPUMEHEHUE MATEeMaTUUYECKUX 3HAHWU JJIsl pelIeHUs 3a/1ad B 00JIaCTH OKpY>Karomeu
cpenbl, IJIAHUPOBAHHUE IIOCTYNKOB M OIEHKH HUX BO3MOXHBIX IOCIEACTBUM st
OKPYKAIOIIEN CPEBI;

8) HeHHOCTH HAYYHOI 0 MO3HAHUA:

c(hOpMUPOBAHHOCTh  MUPOBO33PEHHUS, COOTBETCTBYIOIIETO  COBPEMEHHOMY
YPOBHIO Pa3BUTHs HAYKH M OOIIECTBEHHON MPAKTUKH, MOHMMAaHUE MAaTEeMaTHYECKOM
HayKd Kak c(epbl 4eIOBEUECKOW NEeATeIbHOCTH, ITANoOB €€ Pa3BUTHUS M 3HAYUMOCTHU
JUISL pa3BUTHS IMBWIM3AIMM, OBJIAJCHUE SI3BIKOM MAaTeMaTUKU W MaTeMaTU4yeCKON
KyJIbTYpOH KaK CpPeJICTBOM IMO3HAHUSI MHUPA, TOTOBHOCTH OCYIIECTBIIATh MPOCKTHYIO U
UCCJIEIOBATEIBCKYIO ACSTEIbHOCTh UHIUBUAYAJILHO U B TPYIIIE.

METAINIPEIMETHBIE PE3YJIbTATHI

Ilo3naBaTe/IbHbIE YyHUBEPCAJbHbBIE YUeOHbIE TeiicCTBUS

ba3zoBble JJornyecKkue NecTBUA:

BBISIBJISITh M XapaKTEpPHU30BaTh CYIIECTBEHHbIE MPU3HAKKM MaTEMaTHYECKUX
00BEKTOB, MOHITUH, OTHOIICHUN MEXIY MOHATUSIMH, (POPMYIHPOBATH OMpEIEICHUS
MOHSITHM, YCTAaHABIMBATH CYIIECTBEHHBIN MPHU3HAK KJIACCHU(PUKAIMKM, OCHOBAHUS IS
0000111eHNs U CPAaBHEHUS, KPUTEPUHU MPOBOJUMOTO aHAIN3a;

BOCIIPUHHUMAT, dbopMynHrpoBaTh u npeoOpa3oBbIBATh CYXKJICHUS :
YTBEPAUTEIbHBIC U OTPUIIATEIbHBIC, €IMHUYHBIEC, YACTHBIC U 00IIIHE, YCIOBHBIC,

BBISBJISITh MAaT€MaTHUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3U W MPOTUBOpPEUUS B
dakTax, AaHHBIX, HAOMIONEHUAX W YTBEPKACHHIX, IMpeasiaraTb KPUTEPUH IS
BBISIBJICHUSI 3aKOHOMEPHOCTEN U MMPOTHUBOPECUHI;

JenaTh BBIBOABI C HCIOJIB30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHBHBIX U
WHIYKTUBHBIX YMO3aKIIIOUCHH, YMO3aKIIOUCHUHN 10 aHAJIOTHH;

IPOBOAUTH CAaMOCTOSITEIFHO JIOKA3aTENbCTBA MATEMATHYECKUX YTBEPKIACHUI
(mpsiMble W OT TPOTHUBHOTO), BBICTPAUBATh apTryMEHTAIIMIO, MPUBOJIUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKICHHSI M BHIBOIBI;

BBIOMpATh CIOCO0 penieHust yaeOHOH 3a1aun (CpaBHUBATh HECKOJIBKO BapUAHTOB
pelIeHws], BRIOUPaTh HanboJee MOIXOMAIMINN C YIETOM CaMOCTOSTEILHO BBIEICHHBIX
KPUTEPUEB).

ba3oBble ucciaenoBaTeibCKie AeCTBUSA:

UCIIOJIb30BaTh BOMPOCHI KaK HCCIENOBATEIbCKANM HMHCTPYMEHT TIO3HAHUS,
dbopMynHpoBaTH BOMPOCH], (PUKCUPYIOIINE MPOTUBOPEUNE, IPOOIEMY, YCTaHABINBATh
UCKOMOE W JaHHOe, (popMHUPOBATH THUMOTE3y, APTyMEHTHPOBATH CBOIO ITO3HIIHIO,
MHEHUE;

MPOBOJUTH CAMOCTOSITEIILHO CIDITAHUPOBAHHBIA AKCIIEPUMEHT, HCCICIOBAHUE TI0

YCTAHOBJICHUIO OCOOCHHOCTEH MaTeMaTUYeCKOro OOBEKTa, SBJICHUS, IIpolecca,
66



BBISIBIICHUIO 3aBUCUMOCTEN MEXKy 00BhEKTaMU, SBICHUSIMHU, MPOIECCAMMU;

CaMOCTOSITETbHO (OpPMYNIHpPOBATH OOOOIIEHUS W BBIBOABI MO pe3yJibTaTaM
MPOBEAEHHOTO HAOJIONCHUS, UCCIIEIOBAHUS, OIIEHUBATH JOCTOBEPHOCTh MOJYYEHHBIX
PEe3yAbTAaTOB, BHIBOJIOB U 000OIICHUI;

POTHO3UPOBATh BO3MOXKHOE pa3BUTHUE TIpoliecca, a TakKe BBIJIBUTATh
MIPEIOJIOAKEHUS O €r0 Pa3BUTUH B HOBBIX YCIIOBHUSX.

Pab6ora ¢ ungopmaumeii:

BBISIBIIATH JePUIUTHI UHPOpMAIUU, JaHHBIX, HEOOXOJMMBIX Jii OTBETa Ha
BOIIPOC U JIJIsl pEIIeHUs 3a]a4H;

BLIOMpATh WH(OpPMAIMIO W3 UCTOYHUKOB PA3JIUYHBIX THUIIOB, aHAIM3UPOBATH,
CUCTEMATH3UPOBATh U MHTEPIPETUPOBATH UH(POPMAIUIO PA3IMYHBIX BUAOB U (HOpM
peICTaBICHUS;

CTPYKTYypUpOBaTh WH(MOpMAIUIO, TMPEACTABIATh €€ B pasIM4HbIX (opMmax,
WJUTFOCTPUPOBATH TPaPUIECKH;

OIICHUBATh HAJEKHOCTh MHPOPMAIIUU 10 CAMOCTOSTEIHHO CHOPMYITHPOBAHHBIM
KPUTEPHUSIM.

KoMvmyHHKaTHBHBIE YHUBEpCaJIbHbIE YUeOHbIE 1eliCTBHUS

OO0menune:

BOCTIpUHUMATh U (POPMYJIHPOBATH CYKIEHHS B COOTBETCTBHH C YCIOBUSIMHU U
eJIIMHA OOIIeHHUS, SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOYKY 3PEHUS B YCTHBIX U
MMCHMEHHBIX TEKCTaX, 1aBaTh MOSICHEHHS 110 X0y PEIICHHUs 3a/1a4l, KOMMEHTHPOBATh
TIOJTyYeHHBIN pPe3ysIbTar;

B XOA€ OOCYXJICHHs 3aJlaBaTh BOIPOCHI IO CYIIECTBY OOCYKIaeMOW TEMBI,
poOJIeMBI, peIIaeMoi 3a7auu, BhICKa3bIBaTh HJICH, HAIICJICHHBIC HA TIOMCK PEIICHHS,
COIIOCTABIISAITh CBOHM CYXICHHS C CYXKICHHUSMH JPYrUX YYaCTHHUKOB JIHAJIOra,
O0OHApYXUBATh PA3IUUYUE U CXOACTBO MO3MIUH, B KOPPEKTHOH hopme GpopMyaupoBaTh
pa3HoTIacHs, CBOM BO3PAXKCHHS,

NPENICTABIATh PE3yIbTaThl PEIICHUS 3aJa4y, JKCIEPUMEHTa, HCCIETOBAHUS,
MPOEKTa, CaMOCTOSITENIbHO BHIOMpPAaTh (QopMaT BBICTYIJICHUS C Yy4E€TOM 3amady
MIPE3EHTAIMU U OCOOCHHOCTEH ayAuTOPHUH.

PeryasiTuBHbIE YyHUBepcaJbHbIEe Y4eOHbIE 1eCTBUSA

Camoopranusanus:

COCTaBJISITh TUIaH, AJTOPUTM pEIICHUs 3aJadd, BBHIOMPATh CIOCOO pEIICHHS C
YIETOM HMEIOIIHUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh H
KOPPEKTHPOBAThH BAPHUAHTHI PEIICHUH C y4€TOM HOBOM MH(pOpMAITHH.

CaMOKOHTPOJIb, IMOIIMOHATIbHBIN MHTEJIEKT:

BJIaJICTh HAaBBIKAMM ITO3HABATEILHONW pe(IeKCHU KaK OCO3HAHUS COBEPIIAEMBIX
JTEUCTBUM M MBICIUTEIBHBIX TMPOILECCOB, HUX PE3yJbTaTOB, BIIAJETh CIIOCOOAMH
CaMOIIPOBEPKH, CAMOKOHTPOJISI Mpollecca M pe3yjbTara perieHus MaTeMaTHYECKOM
3a7a4H;
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MPEeABUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh NpPHU PEIICHUH 3a/JauH,
BHOCUTh KOPPEKTHBBI B JESATEIBHOCTh HAa OCHOBE HOBBIX OOCTOATENbCTB, JAHHBIX,
HalJIEHHBIX OIIHUOOK, BBISIBICHHBIX TPYAHOCTEH;

OLICHMBAaTh COOTBETCTBUE pPE3yJIbTaTa LEJIH U YCIOBHUSAM, OOBSCHATH MPUYMHBI
JOCTUXKEHUSI WU HEJOCTUKEHHUS pe3yJbTaTOB JESITEbHOCTH, HAXOAUTh OILIMOKY,
JaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHas 1€ATEIbHOCTD:

NOHMMATh M MCHOJb30BaTh MPEUMYIIECTBA KOMAHAHOM W WHAUBUAYaJIbHON
paboThl IpU pelIeHWH Y4eOHBIX 3aj]a4, MPUHUMATh LI€JIb COBMECTHOM AESTENbHOCTH,
IUIAHUPOBATh OPraHU3alMI0 COBMECTHOM paboThl, pachpeaeniarb BHABI pPadoT,
JIOTOBApUBAThCSA, OOCYXXJAaTh TPOIECC U Pe3ylbTaT paboThl, 0000IIaTh MHEHUS
HECKOJIbKUX JIIOJICH;

y4acTBOBAaTh B TPYHNOBBIX (opmax padboTel (0OcCyxkaeHus, OOMEH MHEHHI,
«MO3TOBbIE IITYPMbI» W HHBIE), BBINOJHITH CBOIO YacTh PabOThI U KOOPJIWHUPOBATH
CBOM JICUCTBUSI C IPYTMMH YJI€HAMU KOMAaH/IbI, OLIEHWBATh Kaue€CTBO CBOETO BKJIAJa B
001U IPOIYKT MO KpUTEPHUSIM, CHOPMYITMPOBAHHBIM yUYaCTHUKAMU B3aUMOICHCTBHUS.

NPEAMETHBIE PE3YJIBTATHI

K xoniy 10 kinacca oOyJaromuiicst HAy9UTCS:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU MOHSTHSIMHU CTEPEOMETPUU TIPHU PEIICHUU
3a/lay ¥ IPOBEJICHUU MAaTEMATHYECKUX PACCYKIICHUI;

e MPHUMEHSTH AKCHOMBI CTEPEOMETPUU M CIIEJCTBUS M3 HHUX MPU PEIICHUH
reOMETPUYECKUX 3a/1a4;

e KIacCH(UIMPOBATH B3aUMHOE pACIOJIOKEHUE TMPSAMBIX B TPOCTPAHCTBE,
TUIOCKOCTEH B MIPOCTPAHCTBE, MPSIMBIX U TUIOCKOCTEH B MIPOCTPAHCTBE;

e CBOOOJHO OTEPUPOBATH MOHATUSMHU, CBI3AHHBIMU C YIJIAMH B MPOCTPAHCTBE:
MEXIy IPSIMBIMH B IIPOCTPAHCTBE, MEX]TY MPSAMOMN U TUIOCKOCTHIO;

e CBOOOJIHO OTIEPUPOBATH MOHATUSMH, CBI3aHHBIMUA C MHOTOTPaHHUKAMU;

e CBOOOJHO pAacmo3HaBaTh OCHOBHBIC BHJBl MHOTOTPAHHHUKOB (TpU3Ma,
nUpamMua, MPSMOYTONIBHBIN Mapayienenunes, Kyo);

e KJIACCU(HUIMPOBATH MHOT'OTPaHHUKH, BEIOMpaAs OCHOBaHUS IUTS
KJ1IacCU(UKAINH;
e CBOOOJHO  ONEPUPOBATH  TOHATHSIMH, CBSA3aHHBIMA C  CEUYEHHEM

MHOTOTPAHHUKOB TJIOCKOCTHIO;

e BBINOJHATH MApAJJIEIbHOE, EHTPAJbHOE U OPTOTOHAJIBHOE MPOEKTHUPOBAHUE
Guryp Ha MIOCKOCTH, BHIMOIHATH N300paKeHHs GUTYDP HA TUIOCKOCTH;

e CTPOUTH CEUYEHHUS MHOTOTPAaHHUKOB PA3JUYHBIMU METOJaMH, BBIMIOJHATH
(BBIHOCHBIE) TJIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX O0BEMHBIX (PUTYP: BUJ CBEPXY,
cOOKY, CHU3Y;

e BBIYUCISATH IUIOIIAJA MOBEPXHOCTEH MHOTOIPAaHHUKOB (Mpu3Ma, MUpaMHIA),

FEOMETPUUECKUX TEJ C IPUMEHEHUEM (HOPMYIT;
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e CBOOOJHO ONEPUPOBATH MOHATHSIMH: CHMMETPHUS B MPOCTPAHCTBE, IEHTP, OCh
Y TUIOCKOCTh CHMMETPHH, IICHTP, OCh M INTOCKOCTh CUMMETPHH (PUTYPHI;

e CBOOOJTHO OIEPUPOBATH TIOHATHSIMH, COOTBETCTBYIONIUMH BEKTOpaM M
KOOpJIMHATaM B ITPOCTPAHCTBE;

e BBITNIOJHATD JEHCTBUS HAJl BEKTOPaMU;

e pemaTh 3aJaud  Ha JIOKa3aTebCTBO MATEMAaTHYECKHUX OTHOIICHUH U
HaXO0XKJCHUE TeOMETPUUECKUX BEIMYHH, TPUMEHSS U3BECTHBIE METOIbI IIPU PEIICHUU
MaTeMaTUYCCKUX 3a71a4 IMMOBBIIIICHHOTO M BBICOKOT'O YPOBHSI CIIO)KHOCTH;

e TNPHUMEHATH TNPOCTEHIIME  MPOTPaMMHBIE  CpPEIACTBA M DJCKTPOHHO-
KOMMYHUKAIIHOHHBIC CHCTEMBI TIPH PEIICHUU CTEPEOMETPHUUCCKUX 3a/1a4;

e W3BJICKaTh, NIPEOOPA3OBBIBATH MW HWHTEPIPETUPOBATH HWHEGOPMAIHMIO O
NPOCTPAHCTBEHHBIX TEOMETPHUECKUX (UTYpaX, NPEJACTABICHHYI0 Ha dYepTexax |
PUCYHKaXx;

e TIPUMCHSATH IMOJYYCHHBIC 3HAHWUS Ha MPAKTHUKE: CPABHUBATH M aHAIM3UPOBATH
peabHBIC CUTYallUH, TPUMCHATh M3yYCHHBIC TIOHATHS B IPOIIECCE MOMCKA PEIICHUS
MaTEeMaTUYECKU C(HOPMYIMPOBAHHOW MPOOJIEMBI, MOJCIMPOBATh PCAIbHBIC CUTYyaIluu
Ha S3bIKE TEOMETPUU, HCCIENIOBATh IOCTPOCHHBIC MOJICIM C HCIOJIb30BAaHUEM
TCOMETPUYCCKUX TOHATUH W TEOopeM, ammapara ajireOpbl, periarh NPaKTHYCCKUE
3aJlayu, CBSI3aHHBIC C HAXOXKJACHHUEM I'€OMETPHUUECKUX BEJINYUH;

e UMETh TPEJACTaBICHHUS OO0 OCHOBHBIX JTalax pa3BUTUS TEOMETPUU Kak
COCTaBHOM YacTH (yHIAMEHTA PA3BUTHS TEXHOJIOTHIA.

K xoniy 11 kiacca oOyJaromuiicst HAy9UTCS:

e CBOOOJHO OIEPUPOBATH TMOHATHUSMHU, CBS3aHHBIMH C UWJIMHAPUYECKOM,
KOHUYECKOUW M cheprUUIECKON MOBEPXHOCTAMH, OOBICHITH CITOCOOBI TTOTYUCHHS,

e ONEPUPOBATH MOHATHUSIMH, CBSI3aHHBIMU C TEJIaMHU BpaIICHUS: IMIMHIPOM,
KOHYCOM, c(hepoli 1 Imapowm;

e pacmo3HaBaTh Teja BpamieHus (IWIMHAP, KOHYC, chepa U map) U oObACHSITDH
CIIOCOOBI TTOTYUYEHUS TN BPAICHUS;

e KIacCU(HUIMPOBATH B3aUMHOE PACIIONIOKEHUE C(HEphI U TIIOCKOCTH;

e BBIYHCISATH BETUYMHBI JIEMEHTOB MHOTOTPAHHUKOB U TEJ BPAIEHUS, O0BEMBI
Y TUIOIIAIM TTOBEPXHOCTEH MHOTOTPAHHUKOB U TEJl BPAIICHUS, TEOMETPUIECKUX TEN C
npuMeHeHuEM HopMyI;

e CBOOOJHO OMEPUPOBATH MOHSATHUSMHU, CBSI3AHHBIMA C KOMOWHAITUSIMU Tl
BpaIIeHUs] 1 MHOTOTPAHHUKOB: MHOTOTPAaHHUK, BIUCAHHBIM B cepy W OMUCAHHBIN
okoJo cdepsl, chepa, BNUCaHHAS B MHOTOTPAHHUK WIIA TEJIO BPAICHHUS,

e BBIYHCISATH COOTHOIICHHS] MEXIy IUIOMIAASMU TIOBEPXHOCTEH M 00BEMamMu
MOTOOHBIX TEIT;

e n300paxkaTh M3yyaeMble (UTYPHI, BBIMOJIHSITH (BBIHOCHBIE) IIOCKHE YEPTEXKHU
U3 PUCYHKOB MPOCTHIX O0BEMHBIX (DUTYp: BUI CBEPXY, COOKY, CHU3Y, CTPOUThH CEUCHUS
TeJ BPAICHUS;
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e U3BJEKATh, HWHTEPIPETUPOBATH U MNPeoOpa3oBbIBaTh HWHGOOPMALUIO O
MIPOCTPAHCTBEHHBIX T€OMETPUYECKUX (UTypaX, MNPEACTABICHHYIO Ha YepTexax Hu
PUCYHKaX;

e CBOOOJHO ONEPUPOBATH MOHITHEM BEKTOP B IPOCTPAHCTBE;

e BBINOJIHATH ONEPAIMU HAJ BEKTOPAMU;

e 3aJ1aBaTh INIOCKOCTh YPABHEHHUEM B JICKAPTOBOW CUCTEME KOOPAUHAT;

e peEIlIaTh T€OMETPUYECKUE 33/1a4¥ HA BBIYMCIIEHUE YTJIOB MEXAY MPSIMBIMU U
IJIOCKOCTSIMHM, BBIYMCJIIEHUE PACCTOSIHUM OT TOYKHA 10 IUIOCKOCTH, B II€JIOM, Ha
NPUMEHEHHUE BEKTOPHO-KOOPAUHATHOTO METO/Ia TIPU PEUICHUH;

e CBOOOJHO OMEPUPOBATH TOHATUSMH, CBS3aHHBIMU C JIBUKEHHEM B
IIPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKCHUN;

e BBINOJHATH HW300paKEHUSI MHOTOTPAHHMKOB M TeN  BpalleHUs TpHU
napajieIbHOM MEPEHOCE, IEHTPATbHOM CHUMMETPUM, 3€PKaJTbHOM CUMMETPUU, TPHU
MOBOPOTE BOKPYT MPSIMOM, TTpeoOpa3oBaHus MOI00US;

e CTPOUTH CEUEHUS MHOTOTPAHHUKOB M TEJl BpAIICHUS: CEUYCHUS UWIMHJIpA
(mapamienbHO U NMEePHEeHANKYIIIPHO OCH), CEYeHHs KOHYyca (MapasuiebHble OCHOBAHUIO
U TIPOXOSAIINE Yepe3 BEPIINHY), CCUCHHS 11apa;

e HCMOJB30BaTh METOABl IOCTPOEHUS CEUEHMI: METOJI CIEJ0B, METOA
BHYTPEHHETO IIPOEKTUPOBAHUSI, METOJ IIEPEHOCA CEKYIIEH IIIIOCKOCTH;

e JIOKa3bIBaTh F€OMETPUYECKHUE YTBEPKICHUS,

e TMPUMEHATH T€OMETpUUECKHe (PaKThI ISl pEUICHUS] CTEPEOMETPUUECKHUX 3a]1ad,
IIPEAIIONIATAIINX HECKOJIBKO [IAaroB PELICHUs, €CJIU YCIIOBUS IPUMEHEHUS 3aJ1aHbI B
SIBHOM M HEesIBHOU popme;

e pelmaTh 3aJayd Ha JOKAa3aTeJIbCTBO MATEMAaTUYECKUX OTHOLICHHH U
HaxXO0XJIEHUE T€OMETPUUYECKUX BEIINYNH;

e MPUMEHATH NPOTrPaMMHBIE CPEACTBA M JJIEKTPOHHO-KOMMYHUKALMOHHBIE
CHUCTEMBI IIPU PELICHUU CTEPEOMETPUUECKHX 3a/1a4;

e MPUMEHSTH MOJYYEHHbIC 3HAHUS HA MPAKTUKE: CPAaBHUBATH, AHAJIU3UPOBATH U
OLICHUBATh PEAIBHBIC CUTYallUH, IPUMEHSATH U3yUYECHHBIE ITOHITHUSL, TEOPEMBI, CBOMCTBA
B TMpoIlecce TIOMCKAa PEIICHUS MaTeMaTU4ecKu CQOPMYIHPOBAHHON TPOOIEMBI,
MOJICJIMPOBATH PEATbHBIC CUTYalluU Ha S3bIKE T€OMETPHUH, UCCIEI0BATh IOCTPOCHHBIE
MOJICNIA C MCTIONIH30BAHUEM T€OMETPUUYECKHUX MOHSATUN U TEOpeM, ammapara aareOphl,
pelarh NPakTUYECKUE 3a1a49H, CBSI3AHHBIE C HAXOXKICHUEM F€OMETPUUECKUX BEITUYMH;

e UMEThb NpPEACTaBICHUS OO0 OCHOBHBIX JTamax pa3BUTHS TEOMETPUHM Kak
COCTaBHOM YacTu (pyHIaMEeHTa Pa3BUTHS TEXHOJIOTHIA.
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TEMATHYECKOE IINTAHUPOBAHMUE

10 KJIACC
Koan4yecTBO 4acoB
Ne H DJlIeKTpOoHHbIe (LM(ppoBbIe) 00pa3oBaTebHbIE
AUMCHOBAHHUE pa3ae/ioB U TEM IIPOrpaMMbl KO]—[Tpo_]II,H],Ie
n/n Bceero pecypchl
padoTsI
http://school-
1 BBezenue B crepeoMeTpuio 23 1 collection.edu.ru/catalog/res/14eaad6b-c755-473a-
422b-c9720dc13e43/?interface=catalog
2 B3anmHoe pacrnosiokeHne IpsMbIX B IIPOCTPAHCTBE 6 1 https://resh.edu.ru/subject/lesson/6133/start/272668/
3 HapaiiensKOCTh MPAMBIX 1 II0CKOCTEH B 8 https://resh.edu.ru/subject/lesson/6065/start/125651/
MPOCTPAHCTBE
4 TleprieH Ky IAPHOCTE MPAMBIX ¥ IIOCKOCTCH B 25 https://resh.edu.ru/subject/lesson/4724/start/20411/
MPOCTPAHCTBE
5 VYTJBl U pacCTOSHHS 16 1 https://resh.edu.ru/subject/lesson/6063/start/21120/
6 MHOTOrpaHHHKH 7 1 https://resh.edu.ru/subject/lesson/6018/start/221550/
7 BekTopbl B MPOCTpaHCTBE 12 https://resh.edu.ru/subject/lesson/4758/start/21648/
8 [ToBTOpEeHUE, 0000IICHNE U CHCTEMAaTH3aINs 3HAHU I 5 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 6




11 KVIACC

HaumenoBanue pa3xe/ioB U TEM

KoaudecTBo 4acoB

JuexkTpoHHbIe (UG PpOBBIE) 00pa3oBaTeIbHbIE

Ne n/m
NMPOorpaMMabI Bcero KonrtpoJbHbie padoThl pecypcol
1 AHanutrnyeckasi TeOMeTpHst 15 1 https://resh.edu.ru/subject/lesson/2506/start/
5 [ToBTOpEHME, 0606HI€HI:I€ u 15 1
cucreMarui3anus 3HaHUUu
3 O06bEM MHOTOTPAaHHHKA 17 1 https://resh.edu.ru/subject/lesson/4904/start/280336/
4 Tena Bpamenus 24 1 https://resh.edu.ru/subject/lesson/6300/start/22490/
5 Tnoma noBepXHOCTH 1 00bEMb! 9 1 https://resh.edu.ru/subject/lesson/2031/start/
KPYIJIBIX TEJI
6 JIBxenust 5 1 https://resh.edu.ru/subject/lesson/2035/start/
7 [ToBTOpEHwUE, O606H16HI:I€ u 17 2
cucreMaru3anusi 3HaHUUu
OBIIEE KOJIMYECTBO YACOB I10 102 8
[TPOTPAMME
INIOYPOYHOE IIVIAHUPOBAHUE
10 KJIACC
N Tema ypoka oeste l;?(f}(:fponbﬂble IIpakTuyeckue Aara IEKTPOHHEIE WHPPOBLIE
n/n Bcero H3y4YeHHsi | 00pa3oBaTe/IbHbIC pecypchl
padoTbI padoThI
OcHoBHbIE TpaBHia H300paKEHUS HA
1 PUCYHKE IIJIOCKOCTH, MapaJuIesIbHbIX NPSIMBIX 1 https://resh.edu.ru/subject/lesson
(OTpe3KOB), CEpeAUHBI OTPE3Ka
[TonsiTHS cTepeoMeTpun: TOUKa, MpsMasi,
2 II0CKOCTR, POCTPAHCTBO. OCHOBHEIE 1 https://resh.edu.ru/subject/lesson
MpaBUIa U300paKEHHS Ha PUCYHKE
MJI0CKOCTH, MAPAJUIEIbHBIX MPSIMBIX




(0Tpe3KoB), cepeIMHbl OTpE3Ka

[TonsTHS: epeceKarouuecs MIOCKOCTH,
IepeceKaroIrecs mpsiMasi ¥ IIOCKOCTb;
MIOJIYTIPOCTPAHCTBO

https://resh.edu.ru/subject/lesson

[TonsTHS: epeceKarouuecs MIOCKOCTH,
IepeceKaroIuecs npsimasi 1 MI0CKOCTh;
MOJIYIPOCTPAHCTBO

https://resh.edu.ru/subject/lesson

MHororpaHHUKH, H300pa’keHue MPOCTEUITNX
MIPOCTPaHCTBEHHBIX QUTYD,
HECYIIECTBYIOIINX 0OHEKTOB

https://resh.edu.ru/subject/lesson

MHororpaHHUKH, H300pakeHUE MPOCTEUITUX
MIPOCTPAHCTBEHHBIX QUTYD,
HECYIIECTBYIOIINX 0OBEKTOB

https://resh.edu.ru/subject/lesson

AKCHOMBI CTEPEOMETPHUH U IIEPBBIE
CJIEJICTBHS U3 HUX

https://resh.edu.ru/subject/lesson

AKCHOMBI CTEPEOMETPUHU U TIEpBHIE
CIIEJICTBUS U3 HUX

https://resh.edu.ru/subject/lesson

AKCHOMBI CTEPEOMETPUHU U TIEpBHIE
cnenctBus U3 HuX. CriocoObl 3a1aHus
MPSIMBIX U IJIOCKOCTEH B MPOCTPAHCTBE.
O0603HaYeHUs IPAMBIX U TIJIOCKOCTEH

https://resh.edu.ru/subject/lesson

10

N3obpaxenune ceueHnit mupaMu b, Kyda u
MIPHU3MBI, KOTOPBIE TIPOXOJIAT Yepe3 ux péopa.
N300pakeHue nepecedeHus moTydeHHbBIX
TIOCKOCTeH. PackpammBaHue NOCTPOCHHBIX
CCUCHHI Pa3HBIMU IIBETAMU

https://resh.edu.ru/subject/lesson

11

N3o0paxkenue ceueHuit mupamMubl, Kyoa u
MIPU3MBI, KOTOPBIE MIPOXOJIAT Uuepe3 ux péopa.
N3o00paxkeHue nepeceueHus: MOMTyIeHHBIX
MJIOCKOCTEH. PackpaimBaHye nocTpOeHHbIX
CeueHUH pa3HBIMU I[BETAMU

https://resh.edu.ru/subject/lesson

12

N300pakeHue ceueHuil nupaMuipl, Kyoa u

https://resh.edu.ru/subject/lesson




MIPU3MBI, KOTOPBIE TIPOXOJIAT Yepe3 ux peopa.

N300pakenue nepecedyeHus moTydeHHbIX
IJIOCKOCTEN. PackpammBaHye oCcTpOEHHBIX
CEYECHMM pPa3HbIMU LIBETaMU

13

N300pakenue ceueHuil mupaMupl, Kyoa u

MIPU3MBI, KOTOPBIE TIPOXOJIAT Yepe3 ux peopa.

N300paxkenue nepeceuyeHus: NOJTydeHHBIX
IJIOCKOCTEN. PackpanmBaHne oCcTpOEHHbBIX
CEYECHMI pa3HbIMM LIBETAaMU

https://resh.edu.ru/subject/lesson

14

Mertoa cneoB Ul HOCTPOSHMSI CEYEHUI

https://resh.edu.ru/subject/lesson

15

Mertox cieoB It TOCTPOSHHSI CEUECHUH.
CpoiicTBa epecedeHnii MpsIMbIX U
IJIOCKOCTEN

https://resh.edu.ru/subject/lesson

16

Mertoa cieoB I TOCTPOSHHSI CEUCHUH.
CpoiicTBa epecedeHnii MpsIMbIX U
IJI0CKOCTEN

https://resh.edu.ru/subject/lesson

17

[TocTpoenue ceuenuii B mupamue, Kyoe mo
TpéM ToukaMm Ha péOpax. Co3naHue
BBIHOCHBIX YEpPTEKEW U 3aIlMCh I1aroB
MTOCTPOCHHUS

https://resh.edu.ru/subject/lesson

18

[TocTpoenue ceuenuii B mupamuae, Kyoe mo
TpéM ToukaMm Ha péopax. Co3gaHue
BBIHOCHBIX YEPTEKEN U 3aMKCh 11aroB
MIOCTPOECHUS

https://resh.edu.ru/subject/lesson

19

[TocTpoenue ceyenwuii B mupamuie, Kyoe mo
TpéM TouKaMm Ha p&bpax. Co3znanue
BBIHOCHBIX YEPTEKEW U 3aKCh 111aroB
MIOCTPOEHUS

https://resh.edu.ru/subject/lesson

20

ITocTpoenue ceuenuii B nupamuze, Kyoe 1no
TpéM ToukaM Ha péopax. Co3nanue
BBIHOCHBIX YEPTEKEU U 3aIKCh IIaroB
IIOCTPOECHUS

https://resh.edu.ru/subject/lesson

21

HOBTOpCHI/IC IIaHUMCTPHUHN: TeopeMa 0

https://resh.edu.ru/subject/lesson




MPONOPIHOHABHBIX 0Tpe3kax. [Tomodue
TPEyroJbHUKOB

22

[ToBTOopenue nmnanumerpun: Teopema
Menenas. Pacuersl B cCUCHUIX Ha
BBIHOCHBIX 4epTexax. Mcropus pa3BuTus
TJIAHUMETPUHU U CTEPEOMETPUH

https://resh.edu.ru/subject/lesson

23

KourpoasHas padora "AKCHOMBI
p p
crepeomerpun. Ceuenus"

https://resh.edu.ru/subject/lesson

24

B3anMHOe pacnosiokeHue NpsiMbIX B
npoctpaHcTBe. CKpeluBaroUIecs npsMeble.
[Ipu3Haky CKpemuBarOIIMXCS MPSMBIX.
[TapamtensHbIe TPsIMBIE B IPOCTPAHCTBE

https://resh.edu.ru/subject/lesson

25

Teopema o CyleCTBOBAaHUU U
€MHCTBEHHOCTH TIPSIMOM MapasuieIbHON
JTAHHOW MPSIMOM, POXOJAIIEN Yepe3 TOUKY
MPOCTPAHCTBA U HE JIeKAIIEH Ha TaHHOU
npsamoil. Jlemma o nepeceyeHuu
MapayIeIbHBIX OPSIMBIX TIOCKOCTHIO

https://resh.edu.ru/subject/lesson

26

[TapannensHOCTH TpeX NpsMbIX. Teopema o
TpEX mapasuiebHBIX NPsAMBIX. Teopema o
CKPEILMBAIOIIUXCSI MPSMBIX

https://resh.edu.ru/subject/lesson

27

[MapannensHoe nmpoekTrpoBanue. OCHOBHBIC
CBOWCTBA MapaJUICIBHOTO MPOCKTUPOBAHUSI.
N3obpaxenue pa3Hbix Guryp B
napajuIeIbHOM MPOCKITUH

https://resh.edu.ru/subject/lesson

28

LenTpanbHas npoekuus. Yroiu ¢
COHAIIPABJIICHHBIMU CTOPOHAMU. YTOJ MEXKIY
PSIMBIMU

https://resh.edu.ru/subject/lesson

29

3azauy Ha JOKa3aTeNIbCTBO M UCCIIEI0BAHUE,
CBSI3aHHBIE C PACIIOJIOKEHUEM TIPSAMBIX B
IIPOCTPAHCTBE

https://resh.edu.ru/subject/lesson

30

IlonsTus: napajijieJIbHOCTb HpHMOﬁ )51
IIJIOCKOCTH B IMPOCTPAHCTBCE. HpI/ISHaK

https://resh.edu.ru/subject/lesson




HapauIeIbHOCTH NPSIMON U MJIOCKOCTH.
CpoiicTBa NapauIeaIbHOCTU IPSIMOH U
IUIOCKOCTH

31

I'eomerpuueckue 3a1auy Ha BBIYMCICHUE U
JI0Ka3aTeNbCTBO, CBA3AHHBIE C
[apajuIeIbHOCTBIO MPSMBIX U IUIOCKOCTEN B
IIPOCTPAHCTBE

https://resh.edu.ru/subject/lesson

32

[TocTpoenue ceueHus, MPOXOSIIETO Yepes
JTAHHYIO TIPSIMYIO HA YEPTEkKe U
MapauIeIbHOTO APYrou npsiMoil. Pacuér
OTHOIIIEHUI

https://resh.edu.ru/subject/lesson

33

[MapamnensHas MpoeKIHs, TPUMEHEHUE IS
MIOCTPOCHUSI CEYCHHM KyOa 1
napautenenumnena. CBoicTBa
napajuieNienuIne/1a U IPU3MbI

https://resh.edu.ru/subject/lesson

34

[TapannensHble WI0CKOCTH. [Ipu3Haku
MapajuIebHOCTH JBYX IJIOCKOCTEH

https://resh.edu.ru/subject/lesson

35

TeopeMa o mapaieIbHOCTH U
€IMHCTBEHHOCTH IJIOCKOCTH, MPOXOAs1Ieit
4yepes TOUKY, He MPUHAAIEKAIYI0 JTaHHOM
IJIOCKOCTH U CIEACTBHSI U3 HEE

https://resh.edu.ru/subject/lesson

36

CBolicTBa napauiesIbHbIX MIJIOCKOCTEH: O
MapajuIeIbHOCTH MPSIMBIX TIEPECCUCHUSI TIPH
MEPECEUYCHHH JIBYX MapaJlICIbHBIX
IJIOCKOCTEH TpeThel

https://resh.edu.ru/subject/lesson

37

CpoiicTBa mapauieabHbIX MIIOCKOCTEH: 00
OTpe3Kax MmapasuieIbHbIX MPSIMBIX,
3aKIIIOUEHHBIX MEX]TY MapalieIbHBIMU
IJIOCKOCTSIMU; O TIEPECEUEHUHU MPSMOU C
JBYMsI TapaJIEIbHBIMU IJIOCKOCTSIMU

https://resh.edu.ru/subject/lesson

38

[ToBTOpenue: Teopema [Tudaropa Ha
IIJI0OCKOCTH

https://resh.edu.ru/subject/lesson

39

HOBTOpCHI/IC: TPUTOHOMCTPUS

https://resh.edu.ru/subject/lesson




IIPSIMOYT'OJIBHOTO TPEYrOJIbHUKA

CoiicTBa Ky0a 1 MPSIMOYTOJILHOTO

https://resh.edu.ru/subject/lesson

40 1
napajuiesenunesa
a1 Boruncnenue 1iamH oTpe3koB B KyOe U 1 https://resh.edu.ru/subject/lesson
MPSIMOYTOJIbHOM IapasulesIenuIe e
[TeprieHAMKYIAPHOCTD MPSIMOM U TIOCKOCTH. https://resh.edu.ru/subject/lesson
42 [Ipu3Hak nepneHauKyIspHOCTH IPSIMOU U 1
IJI0CKOCTH
[TeprieHANKYISAPHOCTD MPSIMOM U TIIOCKOCTH. https://resh.edu.ru/subject/lesson
43 [Ipu3Hak nepnesauKyIIpHOCTH IPSIMOU U 1
MJIOCKOCTH
Teopema o cymecTBOBaHUM U https://resh.edu.ru/subject/lesson
44 €AVMHCTBEHHOCTH IPSIMOM, MMPOXOAIIEH 1
yepe3 TOUKY IPOCTPAHCTBA U
MEPIEeHIUKYISIPHON K MIIOCKOCTH
45 [I11ockoCTH M IEPIIEHIUKYIAPHBIE UM 1 https://resh.edu.ru/subject/lesson
IIPsIMBbIE B MHOTOTPaHHHUKAX
16 [I11ockoCTH M IEPIIEHIUKYIAPHBIE UM 1 https://resh.edu.ru/subject/lesson
IIPsIMBbIE B MHOTOTPaHHHMKAX
47 [Tepnienaukynsap u HaknoHHas. [loctpoenue 1 https://resh.edu.ru/subject/lesson
NEPIECHIUKYIIIpa U3 TOUYKH Ha IPAMYIO
48 [Tepnienaukynsap u HakinonHas. [loctpoenue 1 https://resh.edu.ru/subject/lesson
NEPIECHIUKYJIApA U3 TOUYKH Ha IPAMYIO
49 Teopema o Tpéx nmepneHAUKYIApax (mpsmas 1 https://resh.edu.ru/subject/lesson
u oOpaTHas)
50 Teopema o Tpéx nmepneHAUKYIApax (mpsmas 1 https://resh.edu.ru/subject/lesson
1 oOpaTtHas)
51 YT0J1 MEXIY CKPELIUBAIOILMMUCS IPSIMBIMHU 1 https://resh.edu.ru/subject/lesson
52 ITonck neprneHIuKyYIAPHBIX IPSIMBIX C 1 https://resh.edu.ru/subject/lesson
ITOMOIIBIO NEPIIEHIUKYIISIPHBIX INIOCKOCTEN
53 OpTroroHanbHO€ IPOEKTUPOBAHNE 1 https://resh.edu.ru/subject/lesson
54 [TocTpoenue ceueHuit Kyoa, IpU3MBlI, 1 https://resh.edu.ru/subject/lesson




[IPAaBUJILHOM NIUPaMUbI C TIOMOLIBIO
OPTOTOHAJILHOM IIPOEKIIUU

55

[Toctpoenue cevyenuii Kyoa, IpU3MBI,
IIPaBUJILHOM IUPaMUIBI C IOMOLIBIO
OPTOTOHAJILHOM IIPOEKIINU

https://resh.edu.ru/subject/lesson

56

CuMMeTpHs B IPOCTPAHCTBE OTHOCUTEIBHO
mockocTu. [lnockoctu cummeTpuii B
MHOTOTPaHHUKAX

https://resh.edu.ru/subject/lesson

57

[Ipu3Hak nepnesauKyIspHOCTH IPSIMOU U
IIJIOCKOCTH KaK CIIEJCTBUE CUMMETPUN

https://resh.edu.ru/subject/lesson

58

[IpaBusibHBIE MHOTOTpaHHUKU. Pacdyér
PAcCTOSTHUN OT TOYKHU JO INTIOCKOCTH

https://resh.edu.ru/subject/lesson

59

[IpaBunbHBIE MHOTOTpaHHUKH. Pacyér
PAcCTOSTHUN OT TOYKHU JO INTIOCKOCTH

https://resh.edu.ru/subject/lesson

60

CriocoObl ONTYCTUTH HEePIIEHIUKYISPDI:
CHMMETPHSI, CIIBUT TOUKH IO TapauICIbHON
NPAMOM

https://resh.edu.ru/subject/lesson

61

CnBur 1o HenapasuieJIbHON IPSMOH,
W3MEHEHUE PACCTOSHUIN

https://resh.edu.ru/subject/lesson

62

KontponbHas padota "B3anmuoe
pacroio’KeHue NPSAMBIX U MIIOCKOCTEH B
npocrpasnctae"

https://resh.edu.ru/subject/lesson

63

[ToBTOpEHUE: Yroa MKy IPSIMbIMU Ha
IJIOCKOCTH, TPUTOHOMETPHS B
MIPOU3BOJILHOM TPEYrOJIbHUKE, TeOpeMa
KOCHHYCOB

https://resh.edu.ru/subject/lesson

64

[ToBTOpEHUE: YOyl MEKIY
CKpPELIMBAIOIIMMUCS MPSIMBIMU B
IIPOCTPAHCTBE

https://resh.edu.ru/subject/lesson

65

FCOMeTpI/I‘-IeCKI/IC MCTObI BBIMUCIICHUA YTJIa
MCKAY NPSIMBIMU B MHOT'O'paHHUKAX

https://resh.edu.ru/subject/lesson

66

JIByrpanssbiil yroa. CBOMCTBO JIMHENHHBIX

https://resh.edu.ru/subject/lesson




yIJ10B JBYIPaHHOIO yria

67

[lepnenukynspHsie miockoctu. CBoiicTBa
B3aMMHO NEPHEHANKYISPHBIX IIJIOCKOCTEN

https://resh.edu.ru/subject/lesson

68

[Ipu3Hak nepnesauKyIIpHOCTH IUIOCKOCTEH;
TeopeMa O MPsAMOM NIEPECEUEHHUs IBYX
IIJIOCKOCTEN MEPIIEHAUKYIISIPHBIX TPETHEN
IIJI0CKOCTH

https://resh.edu.ru/subject/lesson

69

[IpssmoyromnbpHbBIN Napasuienenunesn; Kyo;
U3MEPEHUS, CBOMCTBA IIPSAMOYTOJIBHOTO
napajuleJIenune1a

https://resh.edu.ru/subject/lesson

70

Teopema 0 AuaroHanu MpPsSMOYroabHOTO
napajuieJIenuIeia v ciIeICTBHE U3 Heé

https://resh.edu.ru/subject/lesson

71

CrepeomeTpuiecKue U IPUKIIaHBIC 3a/1a4H,
CBSI3aHHBIE CO B3aMMHBIM PaCIOJIOKEHUEM
MPSAMBIX U IJIOCKOCTH

https://resh.edu.ru/subject/lesson

72

[ToBTOpEHUE: CKpeluBaroLuecs NpsMble,
napajuieNibHble MIOCKOCTH B CTaHIaPTHBIX
MHOTOTpaHHUKAX

https://resh.edu.ru/subject/lesson

73

[Tapa mapannenbHbIX MJIOCKOCTEN Ha
CKPEILMBAIOIIUXCS MPSAMBIX, PACCTOSIHHE
MEXAY CKPELMBAIOIIUMUCS IPSIMBIMU B
MIPOCTBIX CUTYAITUSIX

https://resh.edu.ru/subject/lesson

74

Paccrosame oT ToukHn J0 IINIOCKOCTH,
PaCCTOAHUC OT HpHMOﬁ J0 IINTIOCKOCTHU

https://resh.edu.ru/subject/lesson

75

Brruucnenue paCCTOSIHI/Iﬁ MCKAY
CKpCIIUBAOIIUMUCA ITPAMBIMHA C IIOMOIIBIO
HepHeHHHKYHHpHOﬁ IIJIOCKOCTHU

https://resh.edu.ru/subject/lesson

76

TpEXrpaHHbIl yroj, HEpaBeHCTBA IS
TpexrpaHHbIX yrioB. Teopema [Tudaropa,
T€OpPEMBI KOCUHYCOB U CUHYCOB JIJIS
TPEXTPAaHHOTO YIJIa

https://resh.edu.ru/subject/lesson

77

DneMeHThI chepuuecKOil reOMETPHH:

https://resh.edu.ru/subject/lesson




I€oAC3NYCCKHUEC JIMHHUHN Ha 3emiie

78 KonTtpospHast pabota "Yriibl U paccTosiHuUs" 1 https://resh.edu.ru/subject/lesson
79 CucremaTtu3zanus 3HaHul "MHOTOrpaHHUK U 1 https://resh.edu.ru/subject/lesson
€ro 3JIeMeHTh!"
80 [Inpamua. Bunael nupamun. [IpaBunpHas 1 https://resh.edu.ru/subject/lesson
nupamuia
81 [Tpusma. [Ipsimast 1 HaKJTOHHAS PU3MBI. 1 https://resh.edu.ru/subject/lesson
[IpaBunbHas npuszma
82 [Ipsimoii mapaienenumnes, IpsiMoyroJIbHbIA 1 https://resh.edu.ru/subject/lesson
napajuiesnenunes, Kyo
83 Brinykibie MHOTOrpaHHuKU. Teopema 1 https://resh.edu.ru/subject/lesson
Diinepa
Brinykibie MHOTOrpaHHuKU. Teopema https://resh.edu.ru/subject/lesson
84 Diinepa. [IpaBunbHBIC U TOTYIPABUIHHBIC 1
MHOTOTpPaHHUKHU
85 KonTtponbHas padora "MHuororpanHuku" 1 https://resh.edu.ru/subject/lesson
86 [TonsTHE BEKTOpa Ha MJIOCKOCTU U B 1 https://resh.edu.ru/subject/lesson
MIPOCTPAHCTBE
87 CymMa BEKTOpOB 1 https://resh.edu.ru/subject/lesson
88 Pa3HocTh BekTOpOB 1 https://resh.edu.ru/subject/lesson
89 [TpaBusio mapasienenumnena 1 https://resh.edu.ru/subject/lesson
90 YMHOXEHHE BEKTOpa Ha YHCIIO 1 https://resh.edu.ru/subject/lesson
91 Paznoxenue BexTopa 1o 6a31/1c3v/ TPEX 1 https://resh.edu.ru/subject/lesson
BEKTOPOB, HE JIKAIIUX B OJTHOM IIJIOCKOCTH
92 CkansipHO€ ITpOU3BEIEHUE 1 https://resh.edu.ru/subject/lesson
93 Beruucienue yria Mexay BEKTOpaMu B 1 https://resh.edu.ru/subject/lesson
IIPOCTPAHCTBE
94 [IpocTeiimue 3a7a4u ¢ BEKTOPAMHU 1 https://resh.edu.ru/subject/lesson
95 [IpocTeiimue 3aga4u ¢ BEKTOPAMHU 1 https://resh.edu.ru/subject/lesson
96 [IpocTeiimume 3agauu ¢ BEKTOPaMHU 1 https://resh.edu.ru/subject/lesson
97 [IpocTeiimme 3aauu ¢ BEKTOpaMu 1 https://resh.edu.ru/subject/lesson




98 O000111eHIE U cUCTEMATHU3AaIUs 3HAHUN 1 https://resh.edu.ru/subject/lesson

99 O000111eHIE ¥ cUCTEMATHU3AaIUs 3HAHUN 1 https://resh.edu.ru/subject/lesson

100 WroroBas kKoHTpoJibHas paboTa 1 https://resh.edu.ru/subject/lesson

101 Wrorosas koHTpoJsibHas paboTa 1 https://resh.edu.ru/subject/lesson

102 O06o001IeHre U CUCTEMAaTH3aIMs 3HAHUMA 1 https://resh.edu.ru/subject/lesson
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




11 KVIACC

KoaudecTBo 4acoB

DJIeKTpOHHbIe HH(ppoBbIE

ara
Ne n/m Tema ypoka Beero Kontpoubnsbie | IlpakTuueckue 1I4[3yq J— o0pa3oBaTe/IbHbIE
padoTsI padoTsl pecypchl
[ToBTOopenue temsl "KoopauHarsl https://resh.edu.ru/subject/lesson
1 BEKTOPA Ha MJIOCKOCTH U B 1
npocrpaHcTse”
2 [ToBTOpenue Tems! "CkansgpHoe 1 https://resh.edu.ru/subject/lesson
MIPOU3BEACHNUE BEKTOPOB"
[ToBTOpenue TeMs! "'Boruncienne https://resh.edu.ru/subject/lesson
3 yria MeXIy BEKTOpaMH B 1
npoctpaHcTee”
[ToBTOpenue Tems! "YpaBHeHHE https://resh.edu.ru/subject/lesson
4 MIPSIMOM, TIPOXOIAIICH Yepe3 ABE 1
TOYKH"
5 YpaBHEHHE MIOCKOCTH, HOpMaJlb, 1 https://resh.edu.ru/subject/lesson
ypaBHEHHUE MJIOCKOCTH B OTPE3Kax
6 YpaBHEeHHE MIOCKOCTH, HOpMaJlb, 1 https://resh.edu.ru/subject/lesson
ypaBHEHHUE TUNIOCKOCTH B OTPE3Kax
7 BekTopHoe npousBeneHue 1 https://resh.edu.ru/subject/lesson
8 JIuHeitHbIe HEpaBEHCTBA, JIMHEHHOE 1 https://resh.edu.ru/subject/lesson
MIPOrpaMMUPOBAHHE
9 JIuHeiHbIe HEpaBEHCTBA, TUHEUHOE 1 https://resh.edu.ru/subject/lesson
MIPOrPaMMHUPOBAHHE
AHaAJIUTUYECKUE METOIbI pacuéra https://resh.edu.ru/subject/lesson
10 yria MEeXIy IpsIMbIMU B 1
MHOTOTpaHHUKAX
AHanuTUYECKHE METOIbl pacuéTa https://resh.edu.ru/subject/lesson
11 yria MKy IUIOCKOCTSIMU B 1
MHOTOTpaHHUKAX
12 dopmyna pacCTOSIHUSL OT TOUKH JI0 1 https://resh.edu.ru/subject/lesson




IJIOCKOCTH B KOOpAMHATAX

13

HaxoxneHnue paccTosiHui OT TOUKH
710 TUIOCKOCTH B Ky0Oe

https://resh.edu.ru/subject/lesson

14

HaxoxneHnue paccTosiHui OT TOUKH
J10 TUIOCKOCTH B ITPAaBUJIBHOMN
nupamuse

https://resh.edu.ru/subject/lesson

15

KonTtponsHas pabora
" AHanuTH4yecKas reoMeTpus’”

https://resh.edu.ru/subject/lesson

16

CeuecHus MHOTI'OI'paHHUKOB:
CTaHAAPTHBIC MHOTOT'PAHHHUKH

https://resh.edu.ru/subject/lesson

17

CequI/Ifl MHOFOFpaHHI/IKOBZ METOL
CIIEIIOB

https://resh.edu.ru/subject/lesson

18

CG‘-IGHI/ISI MHOFOFpaHHI/IKOBZ
CTaH)IapTHBIe IIJIOCKOCTH,
HepecequI/m HpSIMBIX nu
IIOCKOCTEH

https://resh.edu.ru/subject/lesson

19

[TapannensHbIe IPAMBIE U
IJIOCKOCTH: MapaielbHble
ceueHus

https://resh.edu.ru/subject/lesson

20

[TapannenbHble npsMble U
IJIOCKOCTHU: pacy€T OTHOIICHHIM

https://resh.edu.ru/subject/lesson

21

[TapannenbHble npsMble U
IJIOCKOCTH: YTIIbI MEXKTY
CKPEIMBAIOIIUMHUCS MIPSIMBIMU

https://resh.edu.ru/subject/lesson

22

[lepnieniuKynsapHbIE MPSMBIC U
IJIOCKOCTHU: CTaHAPTHBIE Maphl
MePIEeHIUKYISPHBIX TIIOCKOCTEH U
MPSIMBIX, CHMMETPHH
MHOTOTPaHHUKOB

https://resh.edu.ru/subject/lesson

23

[leprienauKynspHbIE PSIMBIE U
IUIOCKOCTH: TeopeMa 0 Tpex
NEePIEeHANKYIIIpax

https://resh.edu.ru/subject/lesson




24

[lepneHuKyIsIpHBIE IPSAMBIE U
IIJIOCKOCTH: BBIYMCIICHHUS IIUH B
MHOT'OIPaHHUKAX

25

[ToBTOpenue: monaau
MHOTOYT'OJIbHUKOB, (POpMYJIBI A71st
TI0MIAIeH, COOOPAKCHHSI 11010 OHSI

https://resh.edu.ru/subject/lesson

26

[ToBTOpeHue: mwIomagm
MHOTOYTOJIbHUKOB, ()OPMYJIBI IS
IO IeH, COOOpaKeHHS TOI00Us

https://resh.edu.ru/subject/lesson

27

[ToBTOpeHue: mwiomagn
MHOTOYTOJIbHUKOB, ()OPMYJIBI IS
TIJTOTA N, COOOPaKEHHUS TI0100Mst

https://resh.edu.ru/subject/lesson

28

IInmomanu ceuennit
MHOTOTPAaHHUKOB: TUIOIIIA T
MTOBEPXHOCTEH, pa3pe3aHusl Ha
YaCTH, COOOPaKECHHUSI 110 100Ut

https://resh.edu.ru/subject/lesson

29

IInomanu ceueHnit
MHOTOTPAaHHUKOB: TUIOIIA T
MMOBEPXHOCTEH, pa3pe3aHus Ha
YacTH, COOOPaKECHHUSI 1101001t

https://resh.edu.ru/subject/lesson

30

KounTtponsHas pabota
"[loBTOpEHKE: MHOTOIPAHHUKH,
CEUYEHUSI MHOTOTPAaHHUKOB"

https://resh.edu.ru/subject/lesson

31

0O0BéM Terra. O0beEM
MPSIMOYTOJIBHOTO
napajuiesienuieia

https://resh.edu.ru/subject/lesson

32

3angaun 00 yaBoeHHH KyOa, o
KBaj[paTtype Ky0a; O TPUCEKIINU

yria

https://resh.edu.ru/subject/lesson

33

CrepeoMeTpHueckue 3aaauu,
CBsI3aHHBIE ¢ 00BEMOM
MPSIMOYTOJIBHOTO
napajuieNienuneaa

https://resh.edu.ru/subject/lesson




34

[TpuknaaHbie 3a1auu, CBSI3aHHBIC C
BBIYHCIIEHHEM 00BEMa
MPSIMOYTOJIBHOTO
napasuiesieure a

https://resh.edu.ru/subject/lesson

35

O0BEM psAMOI TIPU3MEI

https://resh.edu.ru/subject/lesson

36

CrepeomeTpuiecKue 3a/1auu,
CBSI3aHHBIE C BEIYMCIIEHUEM
00BEMOB MPSMOM IPU3MBI

https://resh.edu.ru/subject/lesson

37

[TpuknaaHbie 3a1auu, CBSI3aHHBIE C
00BEMOM NPSMOM MPU3MBI

https://resh.edu.ru/subject/lesson

38

Brruucienue 00EMOB TeI C
TIOMOTIBIO OTTPENIEIIEHHOTO
uHTerpana. O6bEM HaKIIOHHON
IIPU3MBI

https://resh.edu.ru/subject/lesson

39

Brraucinenne 00bEMOB TeI ©
TIOMOTIBIO OTIPENIEIIEHHOTO
naTerpaa. O0bEM TUpaMuIbl

https://resh.edu.ru/subject/lesson

40

dopmyna 00bEMa TUPaAMUIBL.
OTtHo1IeHNEe 00HEMOB MTUPAMUJL C
00IIUM yriom

https://resh.edu.ru/subject/lesson

41

dopmysa 00bEMa MUPaAMUIBL.
OTHoleHUue 00BEMOB TUPAMHU]T C
00IIKM yTiIoM

https://resh.edu.ru/subject/lesson

42

CTGPGOMeTpI/I‘IeCKI/Ie 3aJa4u,
CBsI3aHHBIE ¢ 00BEMaMU HAKJIOHHOM
IIPU3MBbI

https://resh.edu.ru/subject/lesson

43

CTepeOMeTpI/I‘IeCKI/Ie 3aJa4u,
CBsI3aHHBIE ¢ 00BEMaMHU IMHUpaMU bl

https://resh.edu.ru/subject/lesson

44

[IpuknagHeie 3a7a4n Mo TEME
"O0BEMBI TEN", CBA3AHHEIC C
00BEMOM HAKIIOHHOW TIPU3MBI

https://resh.edu.ru/subject/lesson

45

HpI/IKJ'Ia,[[HLIe 3aga4u 110 TCMEC

https://resh.edu.ru/subject/lesson




"O0BEMBI TEN", CBSI3aHHBIC C
00BEMOM MUPAMHUIBI

46

[Tpumenenne 00BHEMOB.
Berunicienue paccTosHus 10
TUIOCKOCTH

https://resh.edu.ru/subject/lesson

47

KoutponsHas padora "O0béM
MHOTOTpaHHHUKa"

https://resh.edu.ru/subject/lesson

48

]_II/IJ'II/IHI[pI/I‘IeCKaSI IMOBCPXHOCTD,
00pasyrolue MUJINHIPUIECKOM
IIOBEPXHOCTH

https://resh.edu.ru/subject/lesson

49

Hunmuuap. [psmoi kpyroou
nunuHap. [Inomane noBepxuocTn
LHAJIMHIPA

https://resh.edu.ru/subject/lesson

50

Konnueckas moBEpXHOCTB,
00pa3yromnne KOHNIEeCKOM
noepxHoct. Konyc

https://resh.edu.ru/subject/lesson

51

CedeHue KOHyca IIIOCKOCTHIO,
MapayieabHON MIOCKOCTH
OCHOBaHUS

https://resh.edu.ru/subject/lesson

52

VYceuénnsiii konyc. M3o0paxenue
KOHYCOB U YCEUEHHBIX KOHYCOB

https://resh.edu.ru/subject/lesson

53

[Tmomaae 60KOBOM MOBEPXHOCTH H
MTOJTHOM MOBEPXHOCTH KOHYyCa

https://resh.edu.ru/subject/lesson

54

[Tnomaabs 60KOBOY OBEPXHOCTH H
TMIOJIHO TMMOBEPXHOCTH KOHYCA

https://resh.edu.ru/subject/lesson

55

CrepeomeTpHuuecKkue 3a1auu Ha
JI0Ka3aTeIbCTBO U BBIYUCICHHE,
MIOCTPOCHUEM CEYEHMI LIUIMHIPA,
KOHyca

https://resh.edu.ru/subject/lesson

56

CrepeomeTpuueckue 3a1a4 Ha
JI0Ka3aTesIbCTBO U BHIYMCIICHHE,
MOCTPOCHUEM CEUEHUU HUIMHAPA,

https://resh.edu.ru/subject/lesson




KOHyca

57

HpI/IKJIa,I[HBIG 3aga44, CBA3aHHBIC C

MUJIUHAPOM

https://resh.edu.ru/subject/lesson

58

HpI/IKJIaI[HI)IG 3aJa44, CBA3aHHBIC C

MUJIUHAPOM

https://resh.edu.ru/subject/lesson

59

Cdepa u map

https://resh.edu.ru/subject/lesson

60

[epeceuenwue chepsl 1 mapa ¢
IJIOCKOCThI0. Kacanue mapa u
cdepsl IIocKocThi0. Bua u
n300paxkeHue mapa

https://resh.edu.ru/subject/lesson

61

[epeceuenwue cheprl 1 mapa ¢
IJI0CKOCThI0. Kacanue mapa u
cdepsl IIocKkocThi0. Bug n
n300paxkeHue mapa

https://resh.edu.ru/subject/lesson

62

VYpasuenue chepsl. [Lnomanp
ctepsl 1 e€ yactei

https://resh.edu.ru/subject/lesson

63

Cummetpus chepsl U mapa

https://resh.edu.ru/subject/lesson

64

CrepeoMeTrpuueckue 3aJ1auu Ha
JI0Ka3aTeNIbCTBO U BHIYHMCIICHUE,
CBsI3aHHBIE CO chepoi U IapoM,
MIOCTPOCHUEM UX CEYCHHI
IJIOCKOCTBIO

https://resh.edu.ru/subject/lesson

65

CrepeoMeTrpuueckue 3aJ1auu Ha
JI0Ka3aTeNIbCTBO U BHIYHMCIICHUE,
CBsI3aHHBIE CO chEepoi U MIapom,
MOCTPOCHUEM UX CEUCHHI
TJIOCKOCTBIO

https://resh.edu.ru/subject/lesson

66

[TpuknamHbie 3a1auu, CBSI3aHHBIC
co cepoii u mapom

https://resh.edu.ru/subject/lesson

67

HOBTOpeHI/IeZ OKPY)XHOCTBb Ha
IIJIOCKOCTH, BBIYUCIICHUS B
OKPYXHOCTH, CTAHAAPTHBIC

https://resh.edu.ru/subject/lesson




nonoous

68

Paznmuunsnie KOM6I/IHaI_[I/II/I TCI
BpallCHUA 1 MHOTOI'PpaHHHUKOB

https://resh.edu.ru/subject/lesson

69

3anauu o teme "Tena u
IIOBEPXHOCTHU BpalieHus"

https://resh.edu.ru/subject/lesson

70

3anauu o teme "Tena u
MIOBEPXHOCTH BpalieHus"

https://resh.edu.ru/subject/lesson

71

KonTponsnas pabora "Tena u
MTOBEPXHOCTH BpalieHus"

https://resh.edu.ru/subject/lesson

72

O6bEm unuHApa. Teopema 00
00BbEME MPSIMOTO MIJINHIPA

https://resh.edu.ru/subject/lesson

73

Brraucinenne 00bEMOB TeI ©
TIOMOTIBIO OTTPENIEIIEHHOTO
unTerpaina. O6bpéM KoHyca

https://resh.edu.ru/subject/lesson

74

ITmomamy OOKOBOH U ITOJIHOM
MMOBEPXHOCTH KOHYCa

https://resh.edu.ru/subject/lesson

75

CrepeomeTpuyecKkue 3a1auu,
CBsI3aHHBIC C BBIUKMCIICHUEM
00BEMOB IIIIMHPA, KOHYCA

https://resh.edu.ru/subject/lesson

76

[Ipuknagabie 337291 110 TEME
"OO0BEMBI U ILIOLIAIN
MOBEPXHOCTEH TEN"

https://resh.edu.ru/subject/lesson

77

O6bEM 11apa U MapoBOro CEKTopa.

Teopema 06 00bEMe 11apa.
[Tnomanpe chepsr.
CrepeoMeTpHuueckue 3aaauu,
CBSI3aHHBIC C BBIUMCIICHUEM
00BEMOB 11apa, IIapoBOTO
CErMEHTa U IIapOBOT0 CEKTOpa

https://resh.edu.ru/subject/lesson

78

[IpuknagHeie 3a7aun M0 TEME
"O0BEMBI TeN", CBSA3aHHBIC C
00BEMOM I1apa U TUIOIIA/IBI0

https://resh.edu.ru/subject/lesson




cdepbl. COOTHOIICHUST MEXKTY
IIJIOIIAIIMU ITIOBEPXHOCTEH U
00BEMaMU TIOJJOOHBIX TEI

79

[TogoGHBIE TelIa B TPOCTPAHCTBE.
N3menenne 00bEMa mpu 10100HH.
CrepeomeTpuiecKue 3a/1auu,
CBSI3aHHBIC C BEIYHCICHUEM
00BEMOB T U TUIOIIAICH
ITOBEPXHOCTEN

https://resh.edu.ru/subject/lesson

80

Kontponbnas padota "[lnomanu
MTOBEPXHOCTU U 00BEMBI KPYTJIBIX
Ten"

https://resh.edu.ru/subject/lesson

81

JIBM>KEHUsI MPOCTPaHCTBA.
OtoOpaxenus. [IBuxeHus u
paBeHcTBO Quryp. OOmIHe
CBOMCTBA JIBIDKCHUHI

https://resh.edu.ru/subject/lesson

82

Bupl 1BuKeHMIN: TapauienbHbII
MEePEHOC, IICHTPAJbHAS CHUMMETPHS,
3epKaJIbHAsi CHMMETPHS, TTIOBOPOT
BOKPYT NPSAMOM

https://resh.edu.ru/subject/lesson

83

[IpeobpazoBanus mo100usl.
[Ipsimast u cepa Ditnepa

https://resh.edu.ru/subject/lesson

84

FGOMeTpI/I‘IeCKI/Ie 3aJa44 Ha
IMIPUMCHCHUEC JIBUKCHUSA

https://resh.edu.ru/subject/lesson

85

KontponbHas padoTa "BekTopsl B
npocrpancTae"

https://resh.edu.ru/subject/lesson

86

O6o6matomee nmosropeHue 11
MOHATHI U METOJIOB Kypca
reomerpun 10—-11 knaccos,
CUCTEMAaTH3al1s 3HAaHUM:
"[lapanienbHOCTh NPAMBIX U
IIJIOCKOCTEN B MpOCTpaHCTBE"

https://resh.edu.ru/subject/lesson

87

Ob6o6maromee nopropenue 11

https://resh.edu.ru/subject/lesson




MOHSTUM U METOJIOB Kypca
reomerpun 10—11 knaccos,
CHUCTEMaTU3alUsl 3HAHUI:
"BexTopsl B npocTpaHcTBe"

88

Ob6o6maromee mosropenue 11
MOHSTUI U METOJIOB Kypca
reomerpun 10—11 knaccos,
CUCTEMaTU3alus 3HAHUN:
"BexTopsl B npocTpaHcTBe"

https://resh.edu.ru/subject/lesson

89

O6o06maromree nosropenue 11
MOHSTUN U METOJIOB Kypca
reomerpun 10—11 knaccos,
cucreMmarusanusa 3Haguii: "O0beM
MHOTOrpaHHuKa"

https://resh.edu.ru/subject/lesson

90

O6o06maromiee nopropeHue 11
MOHSTUH U METOJIOB Kypca
reomerpun 10—11 knaccos,
cucremarusanus 3Haguii: "O0beM
MHOTOrpaHHuKa"

https://resh.edu.ru/subject/lesson

91

O6o06matomee nmoropeHue 11
MOHSATHUH U METOJIOB Kypca
reomerpun 10—11 knaccos,
CHCTEMAaTU3aLMs 3HAHHUI:
"[Tmommaamn MOBEpXHOCTH U 0OBEMBI
KpYTJbIX Ten"

https://resh.edu.ru/subject/lesson

92

O6o6matomee nmosropeHue 11
MOHATHI U METOJIOB Kypca
reometrpun 10—11 knaccos,
CHCTEeMAaTH3alMs 3HAHUH
"[1nomaay moBEpXHOCTH U 0OOBEMBI
KpyIJbIX Ten"

https://resh.edu.ru/subject/lesson

93

Htoropas KOHTPOJIbHAsA pa60Ta

https://resh.edu.ru/subject/lesson

94

Htoropas KOHTPOJIbHAA pa60Ta

https://resh.edu.ru/subject/lesson




95

[ToBTOpEHue, 0600ImIEeHNE U
CHUCTEMaTU3alUs] 3HAHUIN

96

Hcropus pasBUTHS CTEPEOMETPUH
KakK HayKH U €€ poJib B Pa3BUTUHU
COBPEMCHHBIX MHIKCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHUI

https://resh.edu.ru/subject/lesson

97

Hcropus pasBuTHS CTEPEOMETPUH
KakK HayKH U €€ poJib B Pa3BUTUHU
COBPEMEHHBIX WHIKCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHI

https://resh.edu.ru/subject/lesson

98

WcTopus pa3BUTHS CTEpEOMETPUU
KaK HayKd U €€ poJib B Pa3BUTUHU
COBPEMEHHBIX UH)KEHEPHBIX U
KOMITbIOTEPHBIX TEXHOJOTUI

https://resh.edu.ru/subject/lesson

99

WcTopus pa3BUTHS CTEpEOMETPUH
KaK HayKu U €€ poJib B Pa3BUTUU
COBPEMEHHBIX UH)KEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJOTUI

https://resh.edu.ru/subject/lesson

100

WcTopus pa3BUTHS CTEpEOMETPUH
KaK HayKd U €€ poJib B Pa3BUTUU
COBPEMEHHBIX HH)KEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJOTUI

https://resh.edu.ru/subject/lesson

101

HcTopus pa3BUTHS CTEpEOMETPUH
KaK HayKu U €€ poJib B Pa3BUTUU
COBPEMEHHBIX UHXEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

https://resh.edu.ru/subject/lesson

102

HcTopus pa3BUTHS CTEpEOMETPUH
KaK HayKd U €€ poJib B Pa3BUTUU
COBPEMEHHBIX NHKEHEPHBIX U
KOMIBIOTEPHBIX TEXHOJIOTUI

https://resh.edu.ru/subject/lesson

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME
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MNPOEPSIEMBIE TPEBOBAHUS K PE3YJHBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBbHOM ITPOI'PAMMBbBI

10 KJIIACC
Kon .
e et IIpoBepsiemble NpeMETHEIE Pe3y.ILTATEI 0CBOEHHS! 0CHOBHOI
00pa3oBaTeIbHOI MPOrpaMMBbl CpeIHEro oo1ero 06pa3oBaHus
pe3yJabTaTa
7 ['eomerpus
7.1 OnepupoBaTh NOHATUSAMU: TOUKA, IpsAMasi, INIOCKOCTb
79 [TpuMeHsATh aKCMOMBI CTEPEOMETPHH M CIEICTBHS M3 HUX INPH PEHICHUU
TeOMETPUIECKUX 33124
73 OmnepupoBaTh TMOHATHAMH:  MApajIeNbHOCT, M TEPHEHMKYIAPHOCTS
MPSIMBIX U IJIOCKOCTEH
74 KnaccupumupoBaTh B3aMHOE pacIioJIOKEHHE TPSMBIX M TUIOCKOCTEH B
MIPOCTPAHCTBE
OmnepupoBaTh MOHATUSMH: JIBYIPAaHHBIA YTOJ, TPaHW IBYTPAHHOTO YIJIa,
7.5 pedpo IBYrpaHHOIO yria, JUHEWHBIN yroja JIBYrpaHHOTO yrija, rpaxycHas
Mepa ABYTPaHHOTO yriia
76 OnepupoBaTh MNOHSTUSAMH: MHOTOTPAHHUK, BLIHyKnLIVP“I U HEBBIMYKJIbIN
MHOTOTPaHHUK, 3JIEMEHThl MHOTOTPaHHHKA, TPABUIIbHBI MHOTOTPAHHUK
77 Pacrio3naBaTh OCHOBHBIE BHJIbI MHOTOTPAaHHUKOB (MHMpamMuzia, MpU3Ma,
MPSIMOYTOJIFHBIN MapajuiesienuIie1, Kyo)
Knaccupummposarb ~ MHOTOTrpaHHHMKHM,  BbIOMpas ~ OCHOBaHUSA  JJs
7.8 KJ1accupUKauu (BbIMYKJIble U HEBBIMYKIIbIE MHOTOTPAaHHUKH, NPAaBUIbHBIE
MHOTOTPaHHUKH, IPSIMbIE U HAKJIOHHBIE PU3MBI, TapalIeNICIUIE/Ib])
7.9 OnepupoBaTh MOHATUSIMH: CEKYIasl INIOCKOCTh, CEYEHHE MHOTOTPAHHUKOB
710 OOBACHATH MPUHIUIBI TOCTPOCHUSI CEUEHUH MHOTOTPAHHHUKOB, HCIOIb3YA
METOJ1 CJIe/IOB
Crpoutb ce4yeHHs] MHOTOTPAHHMKOB METOJOM  CJEIOB, BBINOJIHSITD
7.11 (BBIHOCHBIE) TUIOCKHE YEPTEXKHU U3 PUCYHKOB INMPOCTHIX OOBEMHBIX (GUTYD:
BU/JI CBEPXY, COOKY, CHU3Y
Pematp 3amaun Ha HaXoXKJI€HUE T'€OMETPUUYECKUX BEIMYMH MO 0Opasiam
WM alrOpUTMaM, MPUMEHSS HW3BECTHBIE AaHANUTHYECKUE METOJAbl MpHU
7.12 pEelIeHUH  CTaHAAapTHBIX MaTeMaTHYeCKHX 3ajad Ha  BBIYUCIICHUE
pPacCTOSHUN MEXIy ABYMs TOYKAMU, OT TOYKH JIO MPSMOM, OT TOUYKHUIO
MJIOCKOCTH, MEXKY CKPEIIMBAIOIIUMHUCS TPSIMBIMU
Pemate 3amaun Ha HaXOXKJEHHE T'€OMETPHUYECKUX BEJIMYMH MO 00pa3mam
WIM alIroOpuT™MaM, INPUMEHSSI H3BECTHbIE AHAIUTHYECKUE METOMAbl IpH
7.13 pelIeHNH CTaHAApPTHBIX MaTeMaTHYeCKUX 3aJjay Ha BBIYMCICHHUE YIIIOB
MEXJly CKPEUIMBAIOIIUMUCS MNPSAMBIMH, MEXAy MNPSIMOH M IUIOCKOCTHIO,
MEX]ly IUIOCKOCTSIMU, JIBYTPaHHBIX YIJIOB
Bbrancnare 00bEMBI U MJIOIMIAIN TOBEPXHOCTEW MHOTOTPAHHUKOB (IIpU3Ma,
7.14 nupaMuza) ¢ NpUMEHEHHeM (OpMys, BBIYUCIATH COOTHOLICHUS MEXIY
TUIOIIA/SIMH [TOBEPXHOCTEH, 00bEMaMH MOJJOOHBIX MHOTOIPAHHUKOB
7.15 OmnepupoBaTh MOHATHSIMHU: CUMMETPHsl B IPOCTPAHCTBE, IIEHTP, OChb M
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IUIOCKOCTh CHMMETPHH, LIEHTP, OCh M MIJIOCKOCTh CHMMETPUHU (UTYPHI

N3Bnekarb, mpeoOpa3oBbIBaTE W HHTEPIPETUPOBATH HHEGOPMAIIUIO O

7.16 MPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (UTYpax, TMpeACTaBICHHYI0 Ha
YepTekax U pUCYHKaX
[IpumensTh TeoMeTpudeckue (GaKThl JUISI PEHICHHS] CTEPEOMETPHYCCKHUX
7.17 3a7a4, MPEANOJaramlliuX HECKOJIbKO IIaroB pEIICHUs, €CIU YCIOBUS
IPUMCHCHHUS 33]IaHbI B SBHOU (hopme
718 [IpuMeHATs mpocCTEdIIME IMPOrPpaMMHBIE  CPEICTBA U DIEKTPOHHO-
KOMMYHHKAIIHOHHBIC CHCTEMBI TTPH PEIICHUN CTCPEOMETPUUICCKUX 33149
719 [IpuBOIUTE TPUMEPHl MaTEMAaTHYECKHX 3aKOHOMEPHOCTEH B TPHPOJE H
KU3HU, PACIIO3HABATH NPOSIBICHUE 3aKOHOB T€OMETPUH B HCKYCCTBE
[IpuMeHSTh MONyYeHHBIC 3HAHUS Ha MPAKTUKE: aHAIM3MPOBATH peabHbBIC
CUTYaIluu ¥ MPUMEHSITh M3YUCHHBIC TIOHATHS B TIPOIECCE IMOUCKA PEIICHUS
MaTeMaTH4ecku chopMyIHpOBaHHON NPOOIEMBI, MOJIETUPOBATh pEaTbHBIC
7.20 CHUTyallUd Ha $3bIKE TEOMETPHH, HCCIEIOBATH TOCTPOCHHBIE MOJIENU C
WCIIOJIb30BaHUEM T'€OMETPHUECKUX MOHATHN W TEOpeM, armapara ajareOpsl,
pemiatb  MpaKTHYeCKWe  3aJadd,  CBS3aHHBIE € HaXOXJACHHEM
TCOMETPUYCCKUX BEIIMINH
11 KIIACC
Kon .
T DGR IIpoBepsiemble Npe/IMeTHbIE Pe3yILTATEI 0CBOCHHUS OCHOBHOI
00pa3oBaTe/IbHOM MPOrPaMMBbI CpPeHEro 001ero o0pa3oBaHusi
pe3yJabTaTa
6 ['eomeTpust
OnepupoBaTh MOHATHAMH: HWIMHIPUYECKAs MOBEPXHOCTh, 00pa3yroliue
6.1 WIMHIPUYECKON TOBEPXHOCTH, IWIIMHIP, KOHHUYECKash MOBEPXHOCTb,
o0pa3yrolire KOHHYeCKO MOBEPXHOCTH, KOHYC, chepruueckasi IOBEpXHOCTh
6.2 Pacnio3naBate Tena BpameHust (MUJIMHIP, KOHYC, cdepa U map)
6.3 OOBICHATH CITOCOOBI TIOJIYUSHHUS TEJ BpAIICHUS
6.4 KiaccudumuupoBaTs B3auMHOE pacmosiokeHue chepbl U MI0CKOCTH
OnepupoBaTh MOHSATUSMU: IIAPOBON CETMEHT, OCHOBaHHE CErMEHTa, BBICOTA
6.5 CErMEHTa, IIapOBOM CIIOM, OCHOBAHWE IIAPOBOTO CJIOS, BHICOTA IIAPOBOTO
CJI0s1, IIIAPOBOM CEKTOP
6.6 Boruncnate 00bEMBI M IUIOMIAAM TOBEPXHOCTEH Ten  BpallleHus,
' Tr€OMETPHUECKUX TeJl C MPUMEHEHHEM (POpMYIT
OnepupoBaTh MOHATHSAMH: MHOTOTPAaHHHUK, BIHCAaHHBIH B cdepy Hu
6.7 OTIMCAaHHBIN OKOJIO cdepbl, cepa, BINMCAHHAS B MHOTOTPAHHUK WA TEJO
BpalllCHUS
6.8 BbIYHcnsaTh COOTHOIIEHUST MEXTY TIIOMIAASIMH MMOBEPXHOCTEH U 00BEMaMu
' T0JTIOOHBIX TEIl
6.9 H3o§pa>KaTL nu3ydyaeMble (QUTYpHl OT PYKH M C MPUMEHEHHEM MPOCTHIX
4epTEKHBIX THCTPYMEHTOB
BoimonHATE  (BBIHOCHBIE) TIJIOCKHE YEPTEKU U3 PHUCYHKOB MPOCTBIX
6.10 00BEMHBIX (uUryp: BUJI CBepXy, COOKY, CHHU3Y; CTPOMTh CEUYEHHS Tel

BpalllCHUA
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6.11

W3BnekaTh, WHTEPHPETHPOBATH M MPeoOpa3oBbIBaTh HH(MOPMAIHMIO O
MPOCTPAHCTBEHHBIX T'€OMETPHUECKUX (UTypax, NpPEICTAaBICHHYIO Ha
YEepTEKaAX U PUCYHKAX

6.12

[IpumensTe reomerpuyeckre (PaKkThl Ui PELICHUS CTEPEOMETPUUYECKHX
3a/1a4, MPEINONAraloIuX HECKOJBKO IIAaroB pELICHUs, €CIA YCIOBUS
IPUMEHEHHUs 33J1aHbl B IBHOM opme

6.13

OnepupoBaTh NOHATUEM: BEKTOP B IPOCTPAHCTBE

6.14

BI)IHOJIH?[TI) HeﬁCTBHﬂ CJIOKCHUA BeKTOpOB, BBIYUTAHUA BGKTOpOB Hu
YMHO)KGHI/UI BGKTOpa Ha 4Yucjio, 06’I)SICH$ITI>, KaKuMHn CBOﬁCTBaMH OHHU
oOmazaroT

6.15

[IpuMmeHsTh NpaBUIIO NapajuleIenuneia Ipy CI0KEHUH BEKTOPOB

6.16

OnepupoBaTh MNOHATHSMM: JEKapTOBbI KOOPAMHATHI B IPOCTPAHCTBE,
BEKTOP, MOJYJIb BEKTOPA, PABEHCTBO BEKTOPOB, KOOPAMHATBI BEKTOPA, yroJl
MEKy BEKTOPAMH, CKaJSIPHOE IIPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHBIE U
KOMIUTAHAPHBIE BEKTOPBI

6.17

Haxomuth cymmy BEKTOpPOB W NpPOM3BEIEHHME BEKTOpa Ha YHCIO, Yroll
MEeXAYy BEKTOpPaMH, CKaJsPHOE IMPOU3BEACHUE, PACKIIAJbIBAaTH BEKTOP IO
JIBYM HEKOJUIMHEAPHBIM BEKTOPaM

6.18

3a)IaBaTB IIJIOCKOCTh YPAaBHCHUEM B ﬂeKapTOBOfI CUCTCME KOOpAWHAT

6.19

Pemrate HpOCTeﬁMHe rCOMETPUUICCKUC 3aJa4 Ha IMPHUMCEHCHUC BCKTOPHO-
KOOPAWHATHOI'O METOaa

6.20

Pemate 3aa4ud  Ha JO0Ka3aTCIbCTBO MATECMATHYCCKHX OTHOIIICHUM U
HaXOXJICHUC T'COMCTPUUYCCKHUX BCJIHUYHH II0 06pa3uaM WK aJIrOpuTMam,
IIpUMCHSA HU3BCCTHBIC METObI npu PEHICHUHA CTaHIAPTHBIX
MaT€MaTUYCCKUX 3a1a4

6.21

[IpumensTs mpocTeiiline MporpaMMHBIE CpPEACTBA M 3JIEKTPOHHO-
KOMMYHHKAIIMOHHbBIE CUCTEMBI TP PEIICHUN CTEPEOMETPUUYECKUX 3a]1a4

6.22

[IpuBoaUTE mpUMEpPHl MaTEMaTHYECKUX 3aKOHOMEPHOCTEH B MpUpOJE U
YKU3HHU, PACIIO3HABATH MPOSIBJICHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE

6.23

[IpuMeHsTh MOTydeHHbIE 3HAHUS HA MPaKTHKE: aHAJM3UPOBATh peajbHbIe
CUTYallud U NMPUMEHATh U3yUCHHbIC TIOHATHS B MPOILECCE MOUCKA PELICHUS
MaTeMaTH4eCKu CPOpPMYITHPOBAHHON MPOOIEMBI, MOJECIUPOBATH PEabHbBIE
CUTyallud Ha SI3bIKE TEOMETPUU, MCCIEN0BaTh MOCTPOECHHBIE MOJETH C
UCIOJIb30BAaHUEM T'€OMETPUUYECKUX MOHSATUN U TEOpeM, ammapara aireopsl,
pemiate  NpakTUYeCKHe  3aJaud,  CBA3AHHBIE C  HAXO0XACHHUEM
T€OMETPUYECKHUX BEIMYUH
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IPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

10 KVIACC

Koxa

HpOBepﬂeMblﬁ JIEMEHT COACPKAHUSA

I'eomerpus

7.1

OcHoBHbIE MOHATUS cTepeoMeTpuH. Touka, mpsiMasi, IUIOCKOCTb, IMPOCTPAHCTBO.
[TonsiTne 06 aKCHOMATUYECKOM TIOCTPOCHUU CTEPEOMETPHH: AKCHOMBI CTEPEOMETPHH U
CJIEJICTBUS U3 HUX

7.2

B3anMHOe pacronokeHne NpsIMbIX B IPOCTPAHCTBE: NIEPECEKAOIINECS, TTAPAJIICIIbHBIC
n CKpCHIMBAIOIIUECA  IIPSAMBIC. Hapannem)Hocn, MNpAMBIX ©W  IINIOCKOCT en B
MPOCTPAHCTBE: MapajUIeNIbHbIE TMPSMbIE B MPOCTPAHCTBE, NAPALICIBHOCTh TPEX
MIpsAMBIX, HNapaJUICIIbHOCTD pr[MOfI A IUIOCKOCTH. YTIBIC COHAITpaBJICHHBIMHU
CTOPOHAMH, YroJl MEXKIy MPAMBIMU B MpocTpaHcTBe. [lapainenbHOCTh MIOCKOCTEM:
MapajyielbHble IUIOCKOCTH, CBOMCTBA TNapauieNibHBIX IulockocTel. [Ipocreitmme
MPOCTPAHCTBEHHBIE (UTYphl Ha TUIOCKOCTH: TeTpadap, KyO, mapayuienenunes,
MOCTPOEHUE CEUCHUH

7.3

HepHeHHI/IKy.]'IﬂpHOCTI) pr[MOfI N TUIOCKOCTHU: TCPICHAUKYIIAPHBIC TIPAMBIC B
IMPOCTPAHCTBE, MPAMBIC MAapPAJUICIIBHBIC W MEPIICHAUKYIISAPHBIC K INIOCKOCTHU, IIPHU3HAK
MEePIEHANKYJISIPHOCTH TPSIMOM U IUIOCKOCTH, TE€OPEMa O MPAMON MEPIEHAUKYISIPHON
IJIOCKOCTH. YTJIbI B IPOCTPAHCTBE: YIOJI MEXKAY MPSIMOW U IJIOCKOCTBIO, TBYTPAHHBIN
yroJi, JINHEHHBIA YroJl ABYrpaHHOro yria. [lepneHaukynsp U HaKJIOHHBIE: PACCTOSIHUE
OT TOYKH JI0 MJIOCKOCTH, PACCTOSTHUE OT MPSIMOM JIO0 TJIOCKOCTH, IPOEKLUs (PUTYpHI Ha
IJI0CKOCTh. [lepneHAuKyIsIpHOCTh MIIOCKOCTEH: MPU3HAK MEPHEHANKYIIPHOCTH ABYX
mIockocTeil. Teopema o TpEX MepreHIUKYIISIpax

7.4

[lonsiTHE MHOTOrpaHHHMKAa, OCHOBHBIE D3JIEMEHTHl MHOTOTPAaHHHUKA, BBIIYKIbIE U
HEBBINYKJIbIE MHOTOTPAHHUKH, pa3BEPTKa MHoOrorpaHHuka. Ilpusma: n-yromnbHas
npu3Ma, TpaHd M OCHOBAHUS MPHU3MBL, MpsMas W HAKJIOHHAs NpPU3MbI, OOKOBas U
MOJIHAs TIOBEPXHOCTH Mpu3Mel. [lapanenenumnesn, npsaMOyroibHbIN Mapaienenume]] u
ero cpoiictBa. [lupamuna: N-yronbHas nupamuaa, TpaHH U OCHOBAHHUE MUPAMUIBL,
OOKOBasi M TOJIHAS TOBEPXHOCTh NHPAaMUbl, MpaBUJIbHAS M yceu€HHas MUpaMUJa.
DOneMeHTbl Npu3Mbl W nupamuibl. [IpaBuiibHBIE MHOTOTPaHHHUKHU: TOHSTHE
MPaBWJIBHOTO MHOTOTpPaHHMKA, IMpaBWIbHAs TMpU3Ma U MpaBWiIbHAs MHpPAMHUA,
MpaBUJIbHASI TPEYroJIbHAs MUpaMKIa U MPaBUWIbHBIN TeTpasap, ky0. [Ipencrasienue o
MPaBWJIbHBIX MHOTOTPAaHHUKAX: OKTadap, MAoJeKa’ap U ukocayapyrue CeuyeHus
MIPU3MBI U THPAMHU/IBI

7.5

CI/IMMeTpI/IH B IIPOCTPAHCTBC: CUMMCTPHUS OTHOCUTCIIBHO TOYKH, HpHMOﬁ, IIJIOCKOCTH.
ONEeMEHTHI CUMMCTPUHU B NnupaMmuzax, IapaJjuiejenmIic1ax, MMpaBUJIbHBIX
MHOT'OrpaHHUKAX

7.6

Bbluncnenue »1eMEHTOB MHOTOTPAHHUKOB: pEOpa, auaroHanu, yrisl. [limomans
O0KOBO¥ OBEPXHOCTH U MOJHON MOBEPXHOCTH NMPSIMOM MPU3MBI, IIOIIA/lb OCHOBAHUH,
TeopemMa 0 O0KOBOI MOBEPXHOCTH NMpAMOM mpu3Mmsl. [1nomaas O0KOBOM MOBEPXHOCTH U
MOBEPXHOCTH TPaBUIBHONW MUPaMUbI, TEOpEMa O IUIOIIAAN YCEYEHHON HUpaMUJIBI.
[Tonsitue 06 066EMe. OO6BEM nUpaMuIbl, IPU3MBI

7.7

HO,Z[O6HLIC TCJIa B IIPOCTPAHCTBE. CooTHomeHHs MCXKIAY IUIoLIaasIMU HOBCpXHOCTeﬁ,
00BEMaMH HO,Z[O6HLIX TCI
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11 KJIACC

Kox
6

IIpoBepsiemMblii 31eMEeHT COepPKAHUSA
['eomerpus

6.1

HunuHapuyeckas MoBEpXHOCTb, 00Opa3yrolue MWINHIAPUYECKON MOBEPXHOCTH, OCh
HWIMHAPUYECKON moBepxHOCTH. LmmmHAp: ocHOBaHWS W OOKOBas TOBEPXHOCTH,
00pa3yromas 1 ockh, MIIONIa b OOKOBOHM ¥ MOJIHON MOBEPXHOCTH

6.2

Konnueckas moBepxHOCTb, 00pa3yrolIe KOHNYECKON OBEPXHOCTH, OCh U BEPILIMHA
KOHWYECKOW TOBEepXHOCTH. KOHyC: OCHOBaHME W BEpIIMHA, OOpasymolias H OCh,
momaas OOKOBOM M TMOJHOM TOBEPXHOCTH. YCEUYEHHBIM KOHYyC: oOpasyromue Hu
BBICOTA, OCHOBAHUA U OoKoBas IMMOBEPXHOCTH

6.3

Cdepa u map: neHTp, paauyc, JuameTp, IUIOMIalb MOBEPXHOCTH cdephl. B3anumHoe
pacnojio’)keHue cdepbl U IUIOCKOCTH, KacaTeslbHas IUIOCKOCTh K cdepe, Miomaib

cdepbl

6.4

N300pakeHue Ten BpalieHus Ha III0CKOCTH. Pa3BépTka IMIMHApPA U KOHYCa

6.5

KomOunammu ten BpaieHus ¥ MHOTOTpaHHUKOB. MHOTOTpaHHUK, OMIMCAHHBIA OKOJIO
ctepsl, chepa, BcaHHasi B MHOTOTPAHHHK, FJIH TEJIO BPAIEHUS

6.6

[Tonsatue 06 oOnEme. OcHoBHBIE cBoiicTBa 00BEMOB Ten. Teopema 00 00BEME
MPSIMOYTOJIPHOTO TapalieNienunena u cieacTBus u3 He€. O0bEM MMIHHIpA, KOHYCA.
O6bEM 1mapa u miIomaas chepsl

6.7

[Tono6nbIe Tena B mpocTpancTBe. COOTHOIIECHUST MKy TUIOIIAIIMHI TTOBEPXHOCTEH,
00BpéMaMu ITOJOOHBIX TENT

6.8

Ceuenust nmwiMHApa (MapavielbHO U TMEPHEHAUKYISIPHO OCH), CEYEHHs KOHYca
(mapanienbHOE OCHOBAHUIO U MPOXOsIIee Yepe3 BEPIINHY), CEUeHHUs 1apa

6.9

Bexktop Ha miockoctd ¥ B mpoctpaHcTBe. Cll0)KeHHE U BBIUMTAHUE BEKTOPOB.
YMHOKEeHHEe BeKTopa Ha yucio. PasnokeHue BekTopa 1Mo TpEM HEKOMIUIAHAPHBIM
BekTtopam. [IpaBuno nmapannenenunena. Pemenue 3anad, cBI3aHHBIX C IPUMEHEHUEM
MpaBuJI ACUCTBUI C BEKTOpAMH

6.10

[IpsimoyronpHas cucTtemMa KOOpIMHAT B IMpocTpaHcTBe. KoopauHaTel BeKTOpa.
[Ipocreiimne 3amaun B KOOpJAWMHATAX. YToJ MeExay BekTopamu. CkansipHoe
MIPOU3BECHUE BEKTOPOB. BblunciieHuEe YIiioB MEXIy MNPSMBIMH M ILIOCKOCTSMHU.
KoopauHaTHO-BEKTOPHBIN METO MPH PEIICHUN T€OMETPUYECKUX 3a/1a4
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MPOBEPSIEMBIE HA EI'D 11O MATEMATUKE TPEBOBAHUS K
PE3YJIbTATAM OCBOEHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOT'PAMMBI CPEJTHET'O OBIIIET'O OBPA3OBAHUS

Kon IIpoBepsiemble TPeGOBaHUS K NMPEAMETHBIM Pe3yJIbTaTaM O0CBOEHHUS
NpoBepPseMOro | OCHOBHOII 00pa3oBaTe/IbHOI MPOrpaMMBbI CpeHero oouero
TpeOoOBaHuUsl o0pa3oBaHusi

Brnagenne MeromaMu JJOKa3aTENbCTB, AJITOPUTMAMHU PCIICHHS 3a/1ad;
yMeHHE (OPMYJIUPOBATH M ONEPUPOBATh IOHATUSMHU: OIPENEICHUE,
aKCHoOMa, TeopeMa, CIIeJCTBUE, CBOWCTBO, NPHU3HAK, JI0KA3aTEIbCTBO,
paBHOCHJIbHBIE (DOPMYJIUPOBKH; MPUMEHATh UX; YMEHUE (OpPMYIUPOBATH
oOpaTHO€ M MPOTUBOINOJIOKHOE YTBEPXKJEHUE, MPUBOAUTH MPUMEPHI U
KOHTPpHOPUMEPLI, HCIOJB30BaTb MCTOJ MaTeMaTHYECKOU WHIAYKIUH,
MIPOBOAWUTE AOKA3ATCIBHBIC PACCYXXACHUA IIPpHU PCIICHUHN 3a/ad, OLICHUBATH
1 JIOTHYECKYI0  TPABWIBHOCTh  PACCYXIEHUH; YMEHHE  ONEPHUpPOBATH
MOHATUAMU. MHOXECTBO, IMOAMHOXXECTBO, OII€pallMi HaJ{ MHOXKXCCTBAMMU;
YMCHHC HUCITIOJIB30BATh TeOpeTI/IKO-MHO)KeCTBeHHBIﬁ armapar JJIA
OTIMCaHMsI PEATbHBIX MPOIIECCOB M SBJICHUH U NMPH PEUICHUH 337134, B TOM
qHCcIIe U3 IPYTUX Y4eOHBIX MPEIMETOB; YMEHHE ONEPUPOBATH MOHITHIMHU:
rpad, cB3HBIN Tpad, 1epeBo, MUK, Tpad Ha TIOCKOCTH; YMEHHUE 3a7aBaTh
W OMHUCHIBATh rpadbl Pa3IMYHBIMU CIIOCOOAMH; MUCTIOJIB30BaTh Tpadbl Mpu

PEIICHNH 3aJa4

YMeHue onepupoBaTh IMOHATUSAMH: HAaTypalbHOE YMCIO, LEN0E YHCIIO,
CTEIEHb C LIEJIBbIM [T0Ka3aTeseM, KOPEeHb HaTypalbHOW CTENIEHU, CTEIEHD C
palMoOHAIBHBIM II0KA3aTeNIeM, CTENEeHb C JICHCTBUTENIBHBIM IOKA3aTEelIeM,
JorapupM Uucia, CHHYC, KOCHHYC W TaHIEHC IMPOU3BOJBHOTO YHUCIA,
OCTaTOK 10 MOJYJII0, PALMOHAJIBHOE YHCIIO, HPPALMOHAIBHOE YHCIIO,
MHOXECTBA HATYpaJlbHBIX, LEJbIX, PpAlHOHAIBHBIX, JEHCTBUTEIBHBIX
YuCceNl, YMEHHE HCII0JIb30BaTh PU3HAKU JETUMOCTH, HAMMEHBIIUI 001t
JIeTUTeIh W HauMeHbllee ofliee KpaTHoe, alropuT™ EBkiuja npu
pELIEHNN 3a]a4; 3HAKOMCTBO C Pa3JIMYHBIMM TO3MIIMOHHBIMH CHCTEMaMHU
CUUCIIEHUS; YMEHHE BBINIOJIHATH BBIUMCIICHHE 3HAYCHUI U peoOpa3oBaHUs
BBIPQKEHUI CO CTemeHsIMH M Jorapupmamu, npeoOpa3oBaHUs JIPOOHO-
pallMOHATIBHBIX ~ BBIP@KEHHUM; yMEHHME  ONEepUpoBaTh  MOHATHUAMHU:
MOCIIEI0BATEIbHOCT, apH(MeTHUecKkass Iporpeccus, TreoMeTpudecKas

nporpeccusd, OCCKOHEYHO y6LIBaIOIJ_Ia}I TCOMECTPHUYICCKAA TIPOTPCCCH,
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YMEHHUE 3a/1aBaTh IOCIEAOBATEIBHOCTH, B TOM 4YHCIE€ C IOMOLIbIO
PEKYppEHTHBIX (popMys; yMEHHE ONEpUPOBATh MOHATUAMU: KOMILIEKCHOE
YHUCIIO, CONPSDKEHHBIE KOMIUIEKCHBIE 4YHCIA, MOJYIb M apryMEHT
KOMIUIEKCHOTO  4Hcla, (QopMa  3amucd  KOMIUICKCHBIX  YHCEN
(reomeTpuyeckasi, TPUTOHOMETpUYECKass U anredpanyeckas); yMeETb
IPOM3BOJIUTh ApU(PMETHUYECKHE JIEHCTBHSA C KOMIUIEKCHBIMH YHCIIAMHU;
IPUBOJIUTH IPUMEPHI MCIIOIb30BAHUSI KOMIUIEKCHBIX YHUCEIl; ONEPUPOBATh
HOHATUSIMM:  MaTpuua 2xX2  wu  3x3, onpenenuTeNb  MaTpULbL,

FGOMeTpI/ILICCKI/H\/JI CMBICJT OIIPEACTIUTEIIA

YMeHue omnepupoBaTh MOHATUSAMU: palMOHAJbHbIE, HpPpALMOHAIbHbIE,
MOKa3aTeabHble, CTENEHHBbIE, JOTrapu(pMUUYECKHe, TPUTOHOMETPUUECKUE
YpaBHEHUS M HEPaBEHCTBA, HUX CHUCTEMBbl; YMEHHE OIEpUPOBATH
MOHATHSIMH: TOXKJECTBO, TOXJIECTBEHHOE IpeoOpa3oBaHKe, YypaBHEHUE,
HEpPAaBEHCTBO, CHUCTEMA YPAaBHEHHMH M HEPABEHCTB, PABHOCWIBHOCTH
ypaBHEHUHN, HEpPaBEHCTB M CHCTEM; YyMEHHE peniarb ypaBHEHUS,
HEpPAaBEHCTBA M CHCTEMBI C IOMOIIBIO pa3IMYHBIX NPUEMOB; pELIATH
YPAaBHEHUs, HEPABEHCTBA M CHCTEMBl C IapaMeTpOM; IIPUMEHSATH
YPaBHEHUS, HEPAaBEHCTBA, MX CHUCTEMBI UI1 DPEUICHUS MaTEMaTHYECKHUX

3a/1a4 U 3a/1a4 U3 Pa3IM4YHbIX 00JacTel HayKH U pealibHOM KU3HU

YMmenue omnepupoBaTh MNOHATHSAMH: (GYHKUIHA, YETHOCTh (DyHKIUWH,
HEPUOJUYHOCTh (YHKIHUHU, OTPAHUYCHHOCTh (YHKIIMH, MOHOTOHHOCTh
GbyHKIMH, SKCTpeMyM (QYHKIMM, HauOoJblIee W HAUMEHbIIEE 3HAYCHUS
(GYHKIIMM Ha TPOMEXKYTKE, HerpepbiBHAs (YHKIHS, aCUMOTOTHI rpaduka
¢GbyHKIMM, TiepBas U BTOpas Mpou3BOJHAs (YHKIUH, T€OMETPUYECKUI U
(¢buznueckuif CMBICI TPOU3BOAHOM, MepBooOpa3Has, ONpPeNeIEHHBII
UHTETpall; YMEHHE HAXOAWTh ACHUMNOTOTHI rpaduka (YHKIUH; yYMEHHE
BBIUUCIIATh  MPOU3BOJHBIE  CYMMBbI, TPOU3BEICHMS, YaCTHOTO U
KOMIIO3UIIMH (DYHKIMI, HAXOIWTh ypaBHEHHE KacaTelbHOW K Trpaduky
(GyYHKIMKM; YMEHHE HAaXOJIUTh MPOU3BOJHBIC DJIEMEHTAPHBIX (YHKIIHA;
YMEHHME HCIONb30BaTh MPOU3BOJHYIO JJs UCCIENOBaHHUS (YHKIUH,
HaXOJWTh HAWOONbIIME M HAUMEHbIINE 3HA4YeHUs QYHKIUN; CTPOUTH
rpaduky MHOTOYJICHOB C HCIOJIb30BaHMEM arfmapara MaTeMaTH4eCKOTrO
aHallM3a; TPUMEHSTh MPOU3BOAHYIO JUISI HAXOXACHUS HAMIY4IIero
pelIeHUs] B MPUKIATHBIX, B TOM YHUCIE COLUATbHO-DKOHOMHUYECKUX H
(bu3nueckux 3agadax; HaXOAUTh TUIOMATU U 00BEMBI GUTYpP C MOMOIIBIO

HUHTCTpalia; IMPUBOAUTL HNPUMCPbBI MATCMATUYCCKOI0O MOIACIUPOBAHUA C
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noMoIeio quddepeHInaIbHbpIX YpaBHEHUN

YMeHue onepupoBaTh NOHATUAME: Tpaduk QyHKIMH, oOpaTHAs (yHKIUS,
KOMNO3uLUsl (QYHKIUH, nuHEHHas (yHKUWSA, KBaApaTu4yHas (QyHKLUS,
panmoHanbHas (GYHKUOUS, CTENeHHas (QYHKIUS, TPUTOHOMETPUYECKHE
¢GbyHKIMH, OOpaTHBIE TPUTOHOMETpUYECKHE (YHKIWH, TOKa3aTelbHAs |
norapupmuueckas (GyHKIUH; YMEHHE CTPOUTh TpapuKH HM3yIEHHBIX
GyHKUMH,  BBINONHATH  mpeoOpa3oBaHus  TpagukoB  (YHKIUH,
UCTIOJIb30BaTh TPa(QUKH IS W3YYSHHs MPOLIECCOB M 3aBUCHMOCTEH, MpH
pelIeHny 3aj1ad U3 APYruX Y4eOHBIX NPEJAMETOB W 3a/a4 M3 pealbHOU
KU3HU; BBIpAKaTh (OPMYJIaMU 3aBHCHMOCTH MEXKIY BEIMYMHAMU;
HCII0JIb30BaTh CBOMCTBA U rpa@uku (YHKUMNA Ui pElIeHUs YpaBHEHUM,
HEpaBEHCTB M 3a/Ja4 C IapamMeTpaMu; W300pakaTh Ha KOOPAMHATHOM

IIJIOCKOCTH MHOKECTBA PEIICHUI YPAaBHEHH, HEPABEHCTB U UX CUCTEM

YMeHue pematb TEKCTOBBIE 3aJauyd pa3HbIX TUIIOB (B TOM 4YHCIE Ha
MIPOLIEHTHI, JOJM U YacTH, Ha JBWXKEHUE, paboTy, CTOMMOCTh TOBApOB U
yCIIyT, HAJIOTH, 33Ja4d U3 00JaCTH YIpaBJICHUS JIMYHBIMU U CEMEUHBIMU
(uHaHCaMM); COCTaBJIATh BBIPAKEHUS, YpPaBHEHMS, HEPABEHCTBA U HUX
CUCTEMBI II0 YCIOBHIO 33/1a4M, HMCCIIEIOBATHh IMOJYyYEHHOE PEIICHUE U
OIICHMBATh MPABIONOAOOHOCTh pPE3yIbTaTOB, YMEHHE MOJEIUPOBAThH
peanbHblE CUTyallMd Ha $3bIKE MATEMAaTHKH; COCTaBIIATH BBIPAKEHMS,
YpaBHEHUS, HEPABEHCTBA U UX CUCTEMBI IO YCIOBHIO 33Ja4u, UCCIEA0BATh
IOCTPOCHHBIE ~ MOJENIM C  HCIOJb30BAHUEM  ammapara  ainreopsl,

UHTEPIPETUPOBATH MOJTYYECHHBIN pe3ylbTaT

YMeHue omnepupoBaTh MOHATHSMU: cpelHee apupMeTHUecKoe, MeIuaHa,
HauOoJIblllee U HauMEHbIlee 3HAYEHUS, pa3Max, AUCIEPCHs], CTaHIapTHOE
OTKJIOHEHUE YHUCIIOBOTO Habopa; yMEHHE W3BJICKaTh, WHTEPIPETUPOBATH
uH(bOpMaIIMIO, MIPEICTABICHHYIO B TaOiuIaxX, HA AUarpaMMmax, rpadukax,
OTpaXaroIIyl0 CBOWCTBA pealbHBIX MPOIECCOB U SBIICHUH; MPEACTABIAThH
UHGOPMAIIMI0O C TOMOUIBI0 TabMUIl W JAMarpaMM; HCCIEI0BaTh
CTaTHUCTUYECKUE JIaHHBIE, B TOM YHCJIE C TPUMEHEHUEM TpauuecKux
METOJIOB M AJIEKTPOHHBIX CPENICTB; TpadUUYeCKH HCCIEI0BATh COBMECTHBIE

Ha6J'IIO,Z[eHI/I$I C IIOMOIIBKO AHUAr'PaMM paCCCUBAHUS U JIMHEMHOMN perpeccun

YMeHue OmnepupoBaTh IOHATUAMU: CIy4alHBIA OIBIT U CIIydallHOE
COOBITHE, BEPOSATHOCTh CIYyYalHOTO COOBITHS; YMEHHE BBIYHCIATH

BCPOATHOCTL € HCIOJIb30BAHUCM Fpa(I)I/I‘-ICCKI/IX MCTOHOB;, IIPUMCHATH
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(GopMyNBl CIHOKEHHS W YMHOXXCHHS BEpOSATHOCTEH, (hopMyiy MOJIHOM
BepoATHOCTH, (opmyny bepHymnu, komOuHaTOpHbIE (DAaKTHl U (HOPMYIIHI;
OIICHUBATh BEPOSITHOCTH pEAbHBIX COOBITHI; YMEHHE OIEepUpPOBATH
NOHATUSIMH:  CIIydailHas BEJIMYMHA, paclpelelieHue BEpOsSTHOCTEH,
MaTeMaTHYeCKOe OXKHJaHUe, JUCIEPCUs W CTaHAapTHOE OTKIOHEHHUE
CIIyYaifHOH  BENWYMHBL, (YHKIWW  paclpeieiieHus W  IUIOTHOCTH
PaBHOMEPHOTO, MOKA3aTEIbHOTO U HOPMAJIBHOTO paclpeaeiIeHuil; yMeHne
UCIIOJIb30BaTh CBOMCTBA M3YYEHHBIX PaCIpENeICHUH sl pelIeHus 3a/1a4;
3HaKOMCTBO C TOHSTHSMH: 3aKOH OOJIBIINX YHCEN, METOJBI BHIOOPOYHBIX
WCCIIC/IOBaHUI; yMEHHE TIPUBOJIUTH TPUMEPHI TPOSIBICHUS 3aKOHA
OONBIIMX YHCEN B TPUPOAHBIX W OOIIECTBEHHBIX SBJICHUSAX;, YMEHHE
OTIEPHPOBATH TMOHATHAMHU: COUYETAHWE, NMEPECTAHOBKA, YHCIO COYETAHWH,
YHCIO  TEpecTaHoBOK; OwHOM  HpIOTOHA;  yMeHHWe  NPUMEHATH
KOMOHMHATOpHBIE (aKThl U PACCY)KACHUS [UIS PEIICHUs 3aaad; OI[CHUBAThH
BEPOSATHOCTH PEATbHBIX COOBITHI; COCTABIATH BEPOSATHOCTHYIO MOJETH U

MHTEPIPETUPOBATH MTOTYYEHHBIN pe3ynbTaT

YMeHue omnepupoBaTh MHOHATHUSMU: TOYKa, IMpsiMasi, IUIOCKOCTb,
MIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYMHA YIJIa, MJIOCKUHA yroJl, IByrpaHHbIN
yroJ, TpEXTpaHHbIM Yroj, CKpelUBaoLIecs npsMble, TapauieIbHOCTh U
MEPHEeHIUKYIAPHOCTh MPSAMBIX U IUIOCKOCTEH, Yrojl MEXIy HIpSMBIMU,
yroia MeXAy TMpsSMONM M IUIOCKOCTBIO, YroJl MEXIy IJIOCKOCTAMH,
paccTossHUe OT TOYKH [0 IUIOCKOCTH, PACCTOSIHHME MEXAy HpPSIMBIMU,
paccTosiHUE MEXy IJIOCKOCTSIMU; YMEHHUE HCIIOJIb30BaTh IMPU pEIICHUU
3a/a4 U3ydeHHbIe (DAKThl U TEOPEMBbl INIAHUMETPUHU; YMEHHUE OLIEHUBATh
pa3Mepsl OOBEKTOB OKPY)KAIOIIEr0 MHUpPA; CTPOUTh MaTeMaTHYeCKue
MOJIETM C TIOMOIIbIO TEOMETPUYECKHX MOHATUA U BEJIUYUH, PElIaTh

CBsA3aHHBIC C HUMM IIPAKTUYCCKUC 3a/1a4n
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YMeHue omnepupoBaTh MOHATHUAMU: IUIOIIATbL (GUIYpbl, 00BEM GUrypHI,
MHOTOI'PAaHHMK, IPAaBUJIbHBI MHOTOI'DAaHHHUK, CEYEHHWE MHOTOIPAaHHHKA,
Ky0O, napauienenurnes, Opu3Ma, NOUpamuaa, Qurypa M MOBEPXHOCTb
BpallleHHs], LUMIMHJIpP, KOHYyC, wap, cdepa, miomans chepbl, IMI0MAIb
MIOBEPXHOCTU NHUPAaMUJbI, MPHU3MBI, KOHyca, IHMIUHApa, 00BEM KyOa,
NOPSMOYTOJIBHOTO Mapajulesienuieaa, HUpaMUabl, MPU3MbI, LWIMHIPA,
KOHYca, Illapa, pa3BEPTKAa IMOBEPXHOCTH, CEYEHHs KOHyca M LWIMHIpA,
NapajuleJIbHbIE OCH WJIM OCHOBAaHMIO, CEUEHHE 11apa, IUIOCKOCTb,

Kacaromasacs C(pepLI, oujinHApa, KOHYCa, YMCHHC CTPOUTH CCUCHUC
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MHOTOT'paHHUKA, W300pa’kaTh MHOTOTPAHHUKH, (PUTYPHI M MOBEPXHOCTHU
BpAIlEHUsA, UX CEUYCHHUs], B TOM YHUCIIE C IOMOILBIO IEKTPOHHBIX CPEICTB;
yYMEHHUE MPHUMEHATh CBOMCTBA I€OMETPUYECKUX (UTYP, CaMOCTOSTEIHHO
(GbopMynHpOBaTh OINpeeNICHUs U3ydaeMbIX (UTYp, BBIABUTAaTh THIIOTE3HI O
CBOMCTBAaX M TMpH3HAKAX T€OMETPUYECKUX (Uryp, OOOCHOBHIBATH WIIH
OTpOBEpraTh HWX; YyMEHHE MPOBOAUTH Kiaccu(uKanuioo ¢uryp 1o
pa3IMYHbIM IIPU3HAKaM, BBIIOJIHATH HEOOXOJUMbIE JIONOJIHUTEIbHBIE

MOCTPOCHUS

11

YMeHHne onepupoBaTh TOHSATHUSMH: JIBIDKEHHE B IPOCTPAHCTBE,
MapajyiebHBIA TIEPEHOC, CHMMETPHS Ha IUIOCKOCTH M B IMPOCTPAHCTBE,
MOBOPOT, TpeoOpa3zoBaHue M0A00Ms, TONOOHBIE (UTYPHI; YMEHHE
pacrio3HaBaTh paBHBIE W TOAOOHBIE (UTYPHI, B TOM YHCIE B TPUPOE,
HCKYCCTBE, apXUTEKTYpE; UCIOJIB30BaTh T€OMETPUYECKHE OTHOIICHUS TIPH
pelIeHny 3ajad; HaXOJWTh TEOMETPHUYECKHE BEIHYWHBI (JUTMHA, YTOJI,
I011a1b, 00bEM) MPHU PELIEHUH 33734 U3 JPYTruX y4eOHBbIX MPEeIMETOB U
W3 peallbHOW JKU3HHW; YMEHHE BBIYHCIATH T'€OMETPHUYECKUE BEIUYHHEI
(nmuHa, yrom, miomanak, OOBEM, IUIOMIAAL TOBEPXHOCTH), HCIOIB3YS
M3y4YeHHble (OPMyNbl M METOJbI, B TOM YHCIIE: IUIOIIAJb MMOBEPXHOCTU
MUpaMUIbl, MPU3MBI, KOHyCa, IWJIMHIApA, IUIomanab cdepbl; 00béM Kyoa,
MPSIMOYTOJILHOTO  Mapajuleenuneaa, MUPaMubl, MPU3MBblL, UIHHIpPA,

KOHYyca, I1apa; yMeHHE HaX0UTh OTHOIIIEHUE 00BEMOB TIOTI00HBIX (Uryp

12

VYmenune OIICPHUPOBATL IOHATHUAMHU: HNPAMOYIOJibHAad CUCTCMA KOOPJAMUHAT,
BCKTOP, KOOPpAWHATBI TOYKH, KOOPAWHATBI BCKTOpa, CyMMa BCKTOPOB,
IMPOU3BCACHUEC BCEKTOpa Ha YHCIO, Pa3IOKECHUE BCKTOpa IIO 633H0y,
CKaJIIpHOC IIPOM3BCACHUEC, BEKTOPHOC IIPOU3BEACHHUE, YIrojJl MEKAY
BCKTOpaMHU; YMCHUC HCIIOJIB30BATb BeKTOPHHﬁ u KOOp,I[I/IHaTHHﬁ MECTO

UL pECIICHUA TCOMETPHUYCCKUX 3a1a4 U 3aJia4 JPpYTrux y‘Ie6HLIX npeaMEcTOB

13

YMeHne BBIOMPATh TOAXOISIIHA METOJI ISl PEIISHUs 3a]a4H; TOHUMaHNe
3HAYUMOCTH MAaTEMaTHKUd B M3YyYCHUH MPUPOJHBIX M OOIIECTBEHHBIX
IPOLIECCOB U SIBJICHMM; YMEHHE pAclo3HaBaTh IMPOSBICHUE 3aKOHOB
MaTeMaTHKU B MCKYCCTBE, YMEHHE NMPUBOJAUTH IPUMEPHI MAaTEMATHUECKUX

OTKPBITUM POCCUICKON U MUPOBON MaTeMAaTHYECKOW HAyKU
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HEPEYEHD 3JIEMEHTOB COAEPKAHUSA, ITIPOBEPSAEMBIX HA EI'D

IO MATEMATHKE
Kox IIpoBepsieMblii 3JIeMEHT COAEePKAHUS
1 Yuciia ¥ BEIYMCIIEHUS
11 Harypaneuble u nensie uyncna. [Ipu3Haky JenMMOoCTH HEIbIX YUCE
19 Pammonaneupie  umcima. OOBIKHOBEHHBIE U JECATHYHBIE JIPpOOU, TMPOIICHTHI,
' OECKOHEYHBIE MEPUONUECKHIE IPOoOH
13 Apudmernueckuil KOpeHb HaTypajbHOU cTeneHu. JeHcTBUs ¢ apupMETHUECKUMHU
' KOPHSIMH HATYpaJIbHOW CTETEeHU
14 Crenens ¢ 1enbpIM nokaszarenaeMm. CTENeHb ¢ pallMOHaIbHBIM Moka3areneM. CBolcTBa
' CTETIEHU
15 CuHyCc, KOCMHYC M TaHI€HC YHCIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' ApPKTAaHTEHC YMCIOBOTO apryMeHTa
1.6 Jlorapudm yucna. JlecaTnyHbie U HaTypaibHbIE JOrapudMbl
JlelictButenbHble  4Hucia. ApudmeTrndeckue omepanuud ¢ JCHCTBUTEIbHBIMU
1.7 yucnamu. [IpubnuxEHHbIe BHIYUCICHUS, TPaBUIa OKPYIJICHUS, PUKHUJIKA U OIICHKA
pe3ynbTaTa BRIYUCICHUN
1.8 [IpeoOpazoBanye BHIPAKEHUN
1.9 KomiuiekcHbie yncia
2 VYpaBHEeHHS 1 HEPaBEHCTBA
2.1 Lenble u ApoOHO-paIIOHATbHBIC YPaBHEHHS
2.2 HppaunoHaibHbIe ypaBHEHHS
2.3 TpHUrOHOMETPHYECKHE YPABHEHHS
2.4 [TokazarenbHbie U JOrapuMUIECKIE YpaBHEHUS
2.5 Lenble u ApoOHO-paIOHATbHBIE HEPABEHCTBA
2.6 HppauroHaibHbIe HEPABEHCTBA
2.7 [TokaszarenbHbIe U TOTapupMUIECKIE HEPABEHCTBA
2.8 TpuroHomeTpuueckre HepaBeHCTBA
2.9 Cucrembl U COBOKYITHOCTH YPABHEHUI U HEPABEHCTB
2.10 YpaBHEeHMsI, HEPABEHCTBA U CUCTEMBI C TTapaMeTpaMu
2.11 Martpuiia cuCTeMbl TMHEWHBIX ypaBHEHUH. OTnpeenuTeNlb MaTPHIIBI
3 ®yukuuy 1 rpahuKu
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Oynkiys, cnocoObl 3anaHust ¢yHkiuuu. I'paduk ¢ynkuuu. Bzanmuo oOpaTHbIE

3 ¢ynkuuu. Yérneie n HeuétHeie Gynkuuu. [lepuoanueckue GyHKIHHA
OOnacte ompesneneHuss W MHOXKECTBO 3HadeHWH ¢yHkiuu. Hymun ¢yHKIuu.
39 [IpoMexxyTku  3HAKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKIIHH.
' MakcuMymMbl U MUHUMYMBI (QyHKIuH. HanOompliee ¥ HavMEHbIIEEe 3HAYCHHE
(GYHKIMU Ha TPOMEXKYTKE
33 CreneHHasi (QyHKIUS C HATypajdbHBIM M LEJNbIM MOKa3areneMm. EE cBoiicTBa u
. rpa¢uk. CoiicTBa 1 rpaduk KOpHS N-0ii CTETIEHU
3.4 Tpuronomerpuueckue GyHKINH, UX CBOWCTBA U IpapUKU
3.5 [TokazarenbHas u norapudmuueckas GyHKIUN, UX CBOMCTBA U TpaduKu
36 Touku paspeBa. AcumnTorel rpaduxoB ¢yHknuil. CsoiicTBa  (QyHKIMH,
' HETPEPHIBHBIX HA OTPE3KE
3.7 IlocnenoBaTenbHOCTH, CIIOCOOBI 3aJaHUs OCIEN0BATEILHOCTEN
3.8 ApudpmeTrrueckas ¥ reoMeTprudeckas mporpeccu. @opmyiia CII0KHBIX MPOIIEHTOB
4 Hauyasa MmaTeMaTH9IecKoro aHaamu3a
4.1 [IpousBonnas ¢pynkuuu. [IpousBoaHbIE F€eMEHTAPHBIX PYHKIMN
[IpuMeHeHre TNPOW3BOJHOW K HCCICAOBaHUIO (YHKIIMA HAa MOHOTOHHOCTh U
4.2 sKcTpeMyMbl. HaxoskaeHne HauOoJbIIero ¥ HauMEHbIEro 3HaYeHUs (YHKIUHM Ha
OTpe3Ke
4.3 [TepBooOpasnast. Murerpain
S MHoecTBa U JIOTHKA
5.1 MHoOkecTBO, onepaluy HaJl MHOKecTBaMHU. J{narpammsl Ditiepa — Benna
5.2 Jloruka
6 BeposTHOCTB M cTaTHCTHKA
6.1 OmnucarenbpHas CTATHCTHKA
6.2 BeposrHocTs
6.3 Kom6unaropuka
7 Teomerpus
7.1 ®urypsl Ha MIOCKOCTH
7.2 [IpsiMble ¥ TUIOCKOCTH B MIPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tena 1 MOBEPXHOCTH BpAIICHHs
7.5 KoopauHaTs! 1 BEKTOPBI
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PABOYASA ITPOTPAMMA YUYEBHOI'O KYPCA
«BEPOATHOCTDb U CTATUCTUKA»

HOACHUTEJIBHASA 3AIINCKA

VY4eOnbiii kKypc «BeposiTHOCTh M CTATUCTHUKAY YIIIYOJIEHHOTO YPOBHS SIBISIETCS
MPOJOJKEHUEM U Pa3BUTUEM OJHOMMEHHOTO y4eOHOro Kypca yriyOonEHHOro ypoBHS
Ha YpOBHE cpeaHero olmiero oOpa3oBaHUs. YUeOHBINM Kypc NpeaHa3HA4YeH Jis
dopMupoBaHusl y 00yYarOUIUXCsl CTATUCTUYECKOW KYJIbTYpPhl M TOHUMAHUS POJIU
TEOPUM BEPOSITHOCTEM KaK MAaTEMaTUYECKOTO MWHCTPYMEHTa JUIsl HW3Y4YEHUS
CIly4ailHbIX COOBITHH, BeIMUYMH U mpoleccoB. [Ipu m3ydyeHnun kypca oOoraiarorcs
Ope/ICTaBlIeHUsT 00yYaroUuMxcsi O METOJax MCCIeOBaHUsl H3MEHYMBOIO MM,
pa3BUBAEeTCs TOHMMAaHHE 3HAYMMOCTH M OOIIHOCTH MaTeMaTHYEeCKHUX METO/I0B
NO3HAHMS KAaK HEOThEMJIEMOW YacTH COBPEMEHHOIO €CTECTBEHHO-HAy4YHOIO
MUPOBO33PEHUS.

Copnepxanue y4eOHOro Kypca HampaBiIeHO Ha 3akpeIuieHHe 3HaHUM,
MOJIYYEHHBIX TPU U3YUYEHUH Kypca Ha YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHMs, U Ha
Pa3BUTHUE MPEACTABICHUHN O CIIyYalHbIX BEJIMYMHAX U B3AUMOCBS3SIX MEXKIY HUMU Ha
BAXHBIX IIPUMEpPAX, CIOKETHl KOTOPBIX IIOYEPHHYTHI M3 OKpYy’Karolero mupa. B
pesynbraTte y o0ydarmuxcsi TOJKHO chOpMUpPOBATHCS MpeCcTaBlieHne 0 Hauboiee
yIOTPEOUTENbHBIX M OOIIMX MAaTeMAaTHUYECKHX MOJENSIX, HCIOJb3yeMbIX JJIs
OMMCAHMS AHTPOMOMETPUUYECKUX U JeMOrpadUyecKuX BETUYHH, MOTPEIIHOCTEH B
pas3IUYHbIE POJia M3MEPEHUSX, JIUTEIBHOCTH 0€30TKa3HOW paboThl TEXHUYECKUX
YCTPOUCTB, XapaKTEPUCTUK MACCOBBIX SIBICHUH M MPOIECCOB B OOIIECTBE. Y UCOHBIH
Kypc sABIseTcss 0a3oi IS OCBOCHHS BEPOSATHOCTHO-CTATUCTHUYECKUX METOMOB,
HEOOXOJIMMBIX CIIEIMATUCTaM HE TOJIbKO MHXKEHEPHBIX CHEIHAIbHOCTEH, HO TaKKe
COILIMAJIbHBIX M TICUXOJOTHYECKUX, TOCKOJIbKY COBPEMEHHBIE OOIIECTBEHHBIE HAYKH B
3HAYUTEIBHOW MEPE UCIIONB3YIOT aNmapaT aHajau3a OoJIbIINX JaHHbIX. LleHTpanpHy10
yacTh Y4eOHOTro Kypca 3aHUMaeT OO0CyXJCHHE 3aKoHa OOJbIIUX YHCEeN —
(GyHIaMEHTaIBbHOTO 3aKOHA MPUPO/IbI, HIMEIOILEr0 MaTEMaTHYECKYIO (hOpMaIH3aIHIo.

B cooTBercTBHUM ¢ yKa3aHHBIMH LEISIMH B CTPYKType Yy4eOHOro Kypca
«BeposTHOCTP M CTaTHCTUKA» Ha YIIIYOJIEHHOM YPOBHE BbBIACIEHB OCHOBHbBIE
coaepkatenbHble JUHUM: «CiydaiiHble cOOBITUSI M BEpOSTHOCTH» M «CiyyailHble
BEJIMYMHBI U 3aKOH OOJIBIINX YHCEI».

[IoMUMO OCHOBHBIX JIMHUN B Y4Y€OHBII KypC BKJIIOYEHBI 3JEMEHTHl TEOpUU
rpa)oB ¥ TEOPUH MHOKECTB, HEOOXOAMMBIE JJIs MTOJHOLIEHHOTO OCBOCHHSI MaTepHrasa
JAHHOT0 Y4eOHOI0 Kypca U CMEXHBIX MaTEMAaTUYECKUX YUEOHBIX KyPCOB.

Conepxanue nuHun «CroydailHple COOBITHSI U BEPOSITHOCTH» CIY>KUT OCHOBOM
st (pOPMUPOBAaHMSI MPEACTABICHUM O PACHPENEICHUN BEPOSITHOCTEH MEXIY
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3HAYCHUSAMU CIIyYalHbIX BEJIMYMH. BakHYI0 4acTh B 3TOM COAEPKATEIbHON JIMHUHU
3aHUMAeT M3YYeHUE TE€OMETPUUYECKOr0 M OWHOMHUAIBLHOIO pacCHpeiesieHUu Hu
3HAKOMCTBO C WX HENPEPHIBHBIMU aHAIOraMu — IOKa3aTeJbHBIM M HOPMaJIbHBIM
pacrpeieIeHUsIMH.

Tembl, CBSI3aHHBIE C HENPEPHIBHBIMU  CIyYalHBIMM  BEJIWYMHAMU U
pacripesieIeHUsIMM, aKIEHTUPYIOT BHUMAaHUE OOyYalolIMXCsd Ha OMNHCAaHUU U
W3YUYECHUU CIIyYaWHBIX SIBJICHUI C TMOMOIIBIO HEMpephIBHBIX (GyHKIMI. OCHOBHOE
BHHMAaHUE YACISIETCS MOKa3aTeIbHOMY U HOPMAJbHOMY PacIpeeICHUSIM.

B ydeObHOM Kypce mnpemycMaTpUBaeTCs O3HAKOMHUTEIBHOE H3YUYCHHE CBSI3U
MEXIy CIydyalHbIMM BEJIMUYMHAMHM W ONHCaHWE JTOW CBA3U C TIOMOIIBIO
ko3 PuiMeHTa KOppelsiiuid U €ero BBHIOOPOYHOTO aHajgora. OTH DJIEMEHTHI
COJIep>KaHMsl pa3BUBAIOT TeMy «J/luarpamMMpl paccemBaHMs», U3YUYCHHYIO Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3oBaHus, U BO MHOTOM ONUPAIOTCSI HA CBEJICHUS U3 KYypCOB
anreOpbl U TEOMETPUH.

Emé ogun sneMeHT coniepkaHus, KOTOPBIN MpeiaracTcs Ha 03HAKOMHUTEIIHHOM
YPOBHE — TMOCJIEA0BATEIHLHOCTh CIyYalHBIX HE3aBUCHUMBIX COOBITHI, HACTYMAIONINX B
equHuiy BpeMeHH. O3HAaKOMIJICHHE C PACHpelIesICHMEM BEpPOSITHOCTEH KOJIUYECTBa
TaKUX COOBITUH HOCUT pPa3BUBAIOIIUN XapakTep W SBISETCA AaKTyaIbHBIM IS
Oyaylmux aOUTYPUEHTOB, NMOCTYMAOIIUX HA y4eOHbIE CHEIUATbHOCTH, CBSI3aHHBIE C
OOIIECTBEHHBIMU HayKaMu, TICUXOJIOTHUEN U YIIPaBICHUEM.

Ha usyuenue yuyeOHOro Kypca «BeposATHOCTh U CTaTUCTUKA» Ha YIIIyOJIEHHOM
ypoBHe oTBoauTCs 68 wacoB: B 10 kimacce — 34 gaca (1 gac B Hegeno), B 11 kimacce —
34 yaca (1 gac B Hefemi0).
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COIAEPKXAHUE OBYYEHUA
10 KVIACC

I'pad, cesa3ublii rpad, nyty B rpade: nukibl U nenu. CTeneHsb (BaJICHTHOCTH)
BepiuHbL. ['padsl Ha miiockocTu. [lepeBbs.

Crny4aitHble SKCIEPUMEHTHI (ONBITHI) U CIy4ailHble COOBITHA. DJIEMEHTApHbIC
coObIThs (MCX0Jbl). BeposTHOCTH ciaydaitHOro coObITHs. BaM30CTh 4acTOTHI U
BEPOSITHOCTH  coObITHM.  CiydaliHble  ONBITBI € PaBHOBO3MOXHBIMU
AJIEMEHTAPHBIMU COOBITHSIMU.

Omnepanuu HaJ COOBITUSMU: TIEpeCeUCHUE, 00beTMHEHUE, IIPOTUBOIOJIOKHbIS
coObITHs. J{narpammel Ditnepa. @opmyiia CI0KEHUS BEPOSITHOCTEM.

VYcioBHAas BEPOSITHOCTh. YMHOMKEHUE BEPOSITHOCTEH. [lepeBO cCiydyalHOTO
skcriepuMenTa. Popmyna nonHou BeposaTHocTH. Dopmyna baiieca. HezaBucumeblie
COOBITHUS.

bunapHbiil ciydaiiHblii ONBIT (MCTIBITAHKE), YCIIEX U Heyaada. HezaBucumbie
ucnbiTanusi. Cepusi HE3aBUCUMBIX UCTBITAaHUM J10 TiepBoro ycnexa. IlepectaHoBKH
u ¢akrtopuan. Yucno coueranuit. TpeyrompHuk I[lackans. dopmyna OuHOMA
HprotoHa.

Cepust He3aBUCUMBIX HcHbITaHui bepuymnu. CiydaitHelii  BeIOOp U3
KOHEYHON COBOKYITHOCTH.

Cnyuaiinass  BenuuuHa. Pacrmpenenenne  BeposTHocTed.  [uarpamma
pactpenenenus. Onepauuu Haj ClAydaillHbIMM BeIMYMHAMU. buHapHas ciydaiiHas
BenuuuHa. llpumepsl pacnpeneneHuid, B TOM YHUCIE TE€OMETPUYECKOE H
OMHOMHAIIEHOE.

CoBMmecTHOE pachOpenesieHHe JBYX Ciy4yalHbIX BenauunH. He3aBucumeble
CIy4YalHbIE BEJIWYHUHBL.MaTEeMaTHUECKOE OXKHUJAHWUE CIy4alHOW BEJIUYUHBI
(pacupenenenus). Ilpumepbl NPUMEHEHUS  MATEMaTHYECKOIO  OXKUJAHUS
(ctpaxoBanme, mnoTepes). MaremaTHdeckoe OXHIaHWEe OWHAPHOW CIydailHOM
BEJIMYMHBI. MaremaTtndeckoe  OXUJAHUE CYMMbI  CIIyYalHBIX  BEJIMYUH.
Marematnueckoe 0XKUJaHHE r€OMETPUYECKOTO 51 OMHOMUATIBEHOTO
pacnpeneeHun.

Jucnepcuss ¥ CTaHAAPTHOE  OTKIIOHEHUE  CIIyYaHOW  BEJIMYMHBI
(pacnipenenenus). Jlucriepcuss OMHAPHOM CITy9aiiHOW BEMYMHBI. MaTeMaTHUeCcKoe
OXXUJAHUE TPOU3BEICHUS M JUCHEPCUS CYMMBI HE3aBUCUMBIX CIIyYaWHbBIX
BenuuuH.  Jlucmepcuss W CTaHAAPTHOE  OTKJIOHEHHE  OMHOMHAIIBHOTO
pacnpenenenusd. Jlucnepcuss M CTaHAAPTHOE OTKJIOHEHHE T'€OMETPUYECKOrO
pacnpeneneHus.

11 KUIIACC
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HepaBenctBo YeoOniméBa. Teopema UebOnimnéBa. Teopema bepuynnu. 3akon
OonpmMx  yuced. BplOOpouHBIi  MeTOA ~— uccienoBaHM.  BeiOopouHble
XapakTepucTuku. OLUEHUBAHUE BEPOSITHOCTU COOBITHS MO BBIOOPOYHBIM JIAHHBIM.
[IpoBepka NpoCTEHIINX TUIOTE3 C MOMOIIBIO U3YUEHHBIX PACTIPECICHUM.

HenpepsoiBuble ciy4yaiiHble BenuduHbl. Ilpumepsl. DyHKIMA IIOTHOCTH
BEPOSITHOCTU paclpesieliecHus. PaBHOMEpHOE paclpefieieHue U €ro CBOMCTBa.
3aayu, TpUBOJAIIME K MIOKA3aTEIbHOMY paCIpeeICHHIO. 3a/1a4u, TPUBOASIINE K
HOPMAJIbHOMY  paclpeesIeHUIO. OyHKIMSA IJIOTHOCTH BEPOSITHOCTU
MOKa3aTeJIbHOr0 pacnpenenaeHus, PyHKIMs MIOTHOCTH BEPOSITHOCTH HOPMAJIBHOTO
pacnpeneneHusi. OyHKIMS TUIOTHOCTH M CBOMCTBA HOPMAJIBHOTO pacIipe/iesieHus.

[locnenoBaTenbHOCTh  OJMHOYHBIX  HE3aBUCUMBIX  COOBbITHH.  3ajmauw,
npuBOJALIME K pacnpeneneHuto [lyaccona.

KoBapuanus nByx ciuydaitHeix BenuuuH. Koadduumuent nuHenHOM
koppensinuu.  CoBMecCTHbIe  HAONIONEHMS  JBYX  BEJIMYMH. BbpIOOpOYHBII
ko3 dunment koppensuuu. Paznuuuve Mexay JTMHEHHOW CBSI3bI0 M NMPUYMHHO-
CJIEICTBEHHOM CBsA3bI0. JIMHEelHas perpeccus, MeTOl HAMMEHBIIINX KBaIPaTOB.
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IHVIAHUPYEMBIE PE3YJBbBTATBI OCBOEHUA YYEBHOI'O KYPCA
«BEPOSITHOCTDb U CTATUCTHUKA» (YIJIYBJIEHHBI YPOBEHB) HA
YPOBHE CPEJIHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

1) rpasKaaHCKOr0 BOCIIMTAHUA:

c(hOpMUPOBAHHOCTh TPAXKIAHCKON TMO3UIIMK OO0ydYaronerocsi Kak aKTUBHOTO U
OTBETCTBEHHOT'O 4JI€HA POCCUHCKOTO OOIIECTBA, MPEICTABICHUE O MAaTEMaTHYECKUX
OCHOBaxX (PYHKIIMOHUPOBAHMS  PA3JIUYHBIX CTPYKTYp, SBJICHUH, MPOLEIYD
IPaXKIaHCKOTO 00111eCTBa (BBIOOPHI, OMPOCKHI U JIPYroe), YMEHUE B3aUMOJICHCTBOBATh
C COITMATIbHBIMU UHCTUTYTAMH B COOTBETCTBUU C X (DYHKIIUAMHU U HA3HAUCHUEM;

2) NIaTPUOTHYECKOI0 BOCIIMTAHUSA:

c(hOpPMUPOBAHHOCTh POCCUMCKON T'pakAaHCKOW HJACHTUYHOCTH, YBAXXEHUS K
NPOIIJIOMY U HACTOSIIEMY POCCUMCKOW MaTEeMaTWKH, IIEHHOCTHOE OTHOIIEHHUE K
JOCTH)KCHUSIM POCCHMCKMX MAaTEMaTHUKOB M POCCHUHCKONW MaTEMaTHYECKOHW IIKOJIBI,
UCIIOJIb30BaHUE HJTHX JOCTHKEHUW B JIPYTUX HayKaX, TEXHOJIOTHAX, cdepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOI 0 BOCIIUTAHUS

OCO3HAHHME JyXOBHBIX IEHHOCTEM POCCHICKOro Hapoja, cPpOpMUPOBAHHOCTH
HPaBCTBEHHOT'O CO3HAHUS, STUYECKOTO MOBEIECHHUSA, CBSA3aHHOTO C MPAKTUYECKUM
OPUMEHEHHEM JOCTHKEHUW HAyKHU M JEATENIBHOCThIO YYEHOTO, OCO3HAHUE JINYHOIO
BKJIaJ]a B IOCTPOEHUE YCTONYMBOTO OYYyIIEro;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS

ACTETUYECKOE OTHOLIEHUWE K MHUpPY, BKJIIOYas JCTETUKY MaTeMaTHYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a/1a4, PEIICHUH, pacCyKACHUN, BOCIPUUMUYHUBOCTh K
MaTE€MAaTHYECKUM aCHEKTaM Pa3IN4YHbIX BUIOB UCKYCCTBA;

5) pu3uvecKoro BOCIUTAHUSA:

c(hOpMHUPOBAHHOCTh YMEHUS MPUMEHSITh MaTEeMAaTHUECKHE 3HAHUA B MHTEpECcax
3I0pOBOTO M Oe3omacHOro obpasza >KU3HU, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY
3I0POBBIO (3I0POBOE THMTaHHE, COAJTAHCHPOBAHHBIM PEKHUM 3aHATAH M OTAbIXA,
perymsipHast (u3MYecKass AaKTUBHOCTH), (PH3MYECKOE COBEPIICHCTBOBAHHE MIPH
3aHATUAX CIIOPTUBHO-03/I0POBUTENBHOMN A€ATEIbHOCTHIO;

6) TPY10BOr0 BOCIIMTAHMS

TOTOBHOCTH K TPY/y, OCO3HAHHE LIEHHOCTU TPYAOJII00US, HHTEPEC K Pa3IUYHbIM
chepam mnpodecCHOHATBHONU JCSATEIBHOCTH, CBS3aHHBIM C MaTEMaTUKOH © €
MPWIOKCHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIN BhIOOp Oymymieit mpodeccun u
peanu3oBbIBaTh COOCTBEHHBIE JKM3HEHHBIEC ILJIAHBI, TOTOBHOCTh M CIHOCOOHOCTH K
MaTeMaTU4ecKoMy 0Opa30BaHUIO U CaMOOOPa30BAHUIO HA MPOTSHKEHUU BCEU KU3HU,
FOTOBHOCTh K AKTMBHOMY YYacCTHUIO B  pEIICHUH MPAKTUYECKUX  3a7a4
MaTeMaTU4eCKON HAIlPaBICHHOCTH;

7) 3K0JOrn4eCKOro BOCIIMTAHMS:
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c(hOpMUPOBAHHOCTh  DKOJIOTMYECKOM  KYJIbTYpPhl, TOHUMAHHUE  BIUSHUS
COIMATbHO-KOHOMUYECKUX IPOIIECCOB HAa COCTOSIHUE MPUPOAHOM U COLMAIBHOU
Cpelibl, 0OCO3HAaHUE II00ATBHOIO XapaKTepa 3KOJOTMYECKUX MPOOIeM, OpUEHTAIUS Ha
MIPUMEHEHUE MaTEMAaTUYECKUX 3HAHUU ISl pellieHus 3a7ad B 00JIaCTH OKpYyKaroleu
cpenbl, IUJIAHUPOBAHUE TOCTYNMKOB M OLEHKA HMX BO3MOMKHBIX IOCIEACTBUM JIs
OKPYKAIOIIEN CPEBI;

8) HeHHOCTH HAYYHOI0 MO3HAHUSA:

c(hOpMUPOBAHHOCTh  MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAyKU W OOIIECCTBEHHOW MPAKTUKH, TOHUMAHWE MAaTEeMaTUYECKOU
HayKHd Kak cepbl YEIOBEUECKON JeATebHOCTH, ITANOB €€ Pa3BUTUSI U 3HAYMMOCTH
JUISL pa3BUTUS LIMBUJIM3AIMK, OBJIAJIEHUE SI3BIKOM MAaTEMAaTHMKH W MaTEeMaTUYeCKOU
KyJIbTYpOH KaK CPEeJICTBOM MO3HAHUSI MUPA, TOTOBHOCTh OCYIIECTBISATh MPOSKTHYIO U
UCCJIEIOBATEIBCKYIO ICSATEIbHOCTh UHIUBUAYAILHO U B TPYIIIIC.

METAINIPEIMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHBbIE YUeOHbIE eHCTBHS

ba3oBble JJornyecKkue NecTBUA:

BBISIBIIATH M XapaKTE€PU30BaTh CYLIECTBEHHBbIE NPU3HAKM MATEMaTUYECKHUX
00BEKTOB, MOHATUH, OTHOIICHUN MEXIy MOHATHAMHU, GOPMYIUPOBATH OMpPENeIECHUs
NOHSITUM, YCTaHABIMBAThH CYIECTBEHHBIN MPU3HAK KilacCU(UKAIIMU, OCHOBAHUS JIJIs
000011IeHNs U CPAaBHEHUS, KPUTEPUHU MPOBOJUMOTO aHAJIN3A;

BOCIIPUHUMATb, bopmynrpoBaTh U peoOpa3oBbIBATh CYXKJICHHUSL:
YTBEPAUTEIbHBIC U OTPUIIATEIbHBIC, €IMHUYHBIC, YACTHBIC U 00IIIHE, YCIOBHBIC,

BBISIBJIATH MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3U U MPOTHUBOPEUHUS B
dakTax, TAHHBIX, HAOMIOACHUSAX W YTBEPXKICHMSX, MpeAsiaraTb KPUTEPUU IS
BBISIBJICHUSI 3aKOHOMEPHOCTEN U NMMPOTUBOPECUHI;

JenaTh BBIBOJBI C UCIIOJIB30BAHMEM 3aKOHOB JIOTMKH, JEIYKTUBHBIX H
MHIYKTUBHBIX YMO3AKJIIOUECHUH, YMO3aKIFOUEHUH 10 aHAJIOTUH;

IPOBOJIUTh CAMOCTOATENIBHO JOKa3aTEIbCTBA MATEMAaTUUYECKUX YTBEPKIACHUMN
(OpsiMble M OT MPOTUBHOTO), BBHICTPAaWBaTh apryMEHTAlUI0, TPUBOAUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIE CYKICHHSI M BHIBOIHI;

BbIOMpaTh Cmoco0 pemieHus y4deOHOW 3amaud  (CpaBHUBATh HECKOJIBKO
BAPUAHTOB PEUICHUs, BHIOMPATh Hanbojee MOAXOASIIMINN ¢ YyUETOM CaMOCTOSITEIBHO
BBIJICJIEHHBIX KPUTEPHUEB).

ba3oBble ucciaenoBaTe/ibCKie AeiiCTBUSA:

UCIIOJIb30BaTh BOIPOCHl KaK HCCIEAOBATEIbCKUNA HMHCTPYMEHT MO3HAHUS,
dbopmynrpoBaTh BOIPOCHI, bukcupyromme MPOTUBOPEYHE, npo0uemMy,
YCTaHaBJIUBATh UCKOMOE U JaHHOE, (HOPMUPOBATH TUIOTE3Y, ApTYMEHTUPOBATH CBOIO
MO3ULINI0, MHCHHUE;

MIPOBOJINTH CAMOCTOSITENIbHO CIJIAHUPOBAHHBIA AKCIIEPUMEHT, HUCCIIEIOBAHUE 10

YCTAHOBJICHUIO OCOOEHHOCTEH MaTeMaTH4YeCKOTo OOBeKTa, SBICHHS, Ipoliecca,
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BBISIBJIEHUIO 3aBUCUMOCTEN MEX1y OOBEKTAMHU, SIBICHUSIMH, IPOLECCAMU;

CaMOCTOSITETbHO (PopMynHpoBaTh OOOOIIEHUS W BBIBOJBI IO pe3yibTaTaM
MIPOBEIEHHOTO HAOIIOACHUS, UCCIIEIOBAaHUS, OLIEHUBATh JOCTOBEPHOCTD MOTYUYEHHBIX
pE3yJIbTATOB, BHIBOAOB U 0000LIEHUN;

OPOrHO3UPOBATh BO3MOKHOE pa3BUTHE INIpolLecca, a TakKe BbIABUIATH
MPEANOI0KEHUS O €T0 PAa3BUTUU B HOBBIX YCIOBHSIX.

Pab6ora ¢ ungopmaumeii:

BBISIBIIATH JePUIUTHI MHGOpPMAIUU, TAaHHBIX, HEOOXOJIUMBIX JJIS OTBETA Ha
BOMPOC U JJIsl PEIICHUS 3a/1a4H;

BbIOMpaTh MHMOPMAIMIO U3 MCTOYHUKOB PA3IMYHBIX THUIOB, aHAIU3UPOBATD,
CUCTEMaTU3UPOBATh U MHTEPIPETHUPOBATh MHPOPMALIMIO PA3IMYHBIX BUJIOB U (popM
Npe/ICTaBICHUS;

CTPYKTYpPUpPOBaTh HH(POpPMAIIMIO, MPEACTaBIATh €€ B pa3IuyHbIX (opmax,
WLTIOCTPUPOBATH TpadUyEeCKu;

OLICHMBATh HAAEKHOCTh UH(POPMAIIUHU 110 CAMOCTOATEIHHO CHOPMYITUPOBAHHBIM
KPUTEPHUSIM.

KoMvmyHHKaTHBHBIE YHUBEpPCAJIbHbIE YUeOHbIE 1elicTBUS

OO01menue:

BOCIIPUHUMATh U (HOPMYITHPOBATH CYKICHHS B COOTBETCTBHH C YCIOBUSIMHU H
eJISIMHA OOIIEHUS, SICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO TOUKY 3pEHUS B YCTHBIX U
NUCHbMEHHBIX ~ TEKCTaxX, JaBaTh TOSCHEHUS 10 XOIy pelIeHHs 3aJayd,
KOMMEHTHPOBATH MMOJYICHHBIN Pe3ybTarT;

B X0J¢ OOCYXICHHS 3aJaBaTh BONPOCHI IO CYIIECTBY OOCYXIAE€MOW TEMHI,
npoOJIeMBbI, perracMoi 3a/1auu, BEICKA3bIBaTh MJICH, HAIICJICHHBIC HA TIOUCK PEIICHHS,
COIIOCTABIISAITh CBOM CYXJICHUS C CYXKICHUSIMH JPYTrUX YYaCTHHKOB JHAJIOTa,
OOHApyXWBaTh pa3IMudU€ W CXOJCTBO TIO3MIMH, B KOPPEKTHOH Qopme
(GopMyTUpPOBATH Pa3HOTIIACHS, CBOM BO3PAKCHHS,

NPENICTABIISATh PE3YIbTaThl PEIICHUS 3a7a4d, SKCIEPUMEHTa, HWCCIIEIOBAHMS,
MPOEKTa, CAMOCTOSITEILHO BBIOMpaTh (opMaT BBICTYIUICHUS C YYETOM 3ajzay
MIPE3EHTAIMU U OCOOCHHOCTEH ayAuTOPHUH.

PeryasiTuBHbIE YyHUBepcaJbHbIE YYeOHbIE 1eCTBUSA

Camoopranusanus:

COCTaBJISITh ITUJIAH, aJITOPUTM PEIICHHUS 3aJlaud, BBIOMPATh CHOCOO PEIICHUS C
YIETOM MMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh H
KOPPEKTHPOBAThH BAPUAHTHI PEIICHUH ¢ yIéTOM HOBOW MH(OPMAITUH.

CaMOKOHTPOJIb, IMOIIMOHAIbHBIN MHTEJIEKT:

BJIaJICTh HABBIKAMU TMO3HABATEILHOM PEe(PIEKCHU KaK OCO3HAHHUS COBEPIIAEMBIX
JTEUCTBUM M MBICIUTEIBHBIX TIPOIECCOB, WX PE3yJbTaTOB, BIAACTh CHocoOaMu
CaMOIIPOBEPKH, CAMOKOHTPOJISI Mpollecca M pe3ysibTaTa pPelIeHUs MaTeMaTHYeCKOn
3a7a4H;
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MpPEeABUAECTh TPYIHOCTH, KOTOpPbIE MOTYT BO3HUKHYTh IpPH PEUICHUHU 3a]ayH,
BHOCUTh KOPPEKTUBBI B JI€ATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENBCTB, TaHHBIX,
HalJIEHHBIX OIIHUOOK, BbISIBIEHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHME pe3yjbTaTa LEJIH U YCIOBUAM, OOBSICHATh MPUYUHBI
JOCTHXKEHUSI WM HEJOCTH)KEHUS Pe3yJbTaTOB NEATEIbHOCTH, HAXOJUTh OIIMOKY,
JaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHas 1€ATEIbHOCTD:

NOHMMAaTh M MCHOJb30BaTh IMPEUMYIIECTBA KOMAHAHOW W WHIWBUIYAIbHOU
paboThI NP pelIeHUH Yy4eOHbIX 3a]1ay, IPUHUMATh 1I€JIb COBMECTHOM JI€SITEIbHOCTH,
IUIAHUPOBATh OPTaHU3AIMI0 COBMECTHOM paboThl, pacmpenensitb BHUIBI pPadoT,
JIOTOBAapUBaThCs, OOCYXJaTh MPOIECC U pe3yiabTar paboThl, 0000IaTh MHEHUS
HECKOJIbKUX JIIOJICH;

y4acTBOBaTh B TPYMIOBBIX (opmax padoTel (0OCyxaeHus, oOMEH MHEHHH,
«MO3TOBBIE IITYPMbD» U HHBIE), BHIMOIHATH CBOIO YacTh PaOOThl U KOOPIAUHUPOBATH
CBOM JICHCTBUS C APYTMMHU YJI€HAMHU KOMAaH]Ibl, OIIEHUBATh KAU€CTBO CBOErO BKJIAJa B
o0  OPOAYKT MO  KpUTepuUsM,  CPOPMYJIUPOBAHHBIM  YYaCTHUKAMHU
B3aMOJICHCTBHUS.

INPEJMETHBIE PE3YJIbTATBI

K xoniy 10 kinacca oOyJaromuiicst HAy9UTCS:

CBOOOJTHO ONEPUPOBATH MOHATUAMHU: Tpad, MIOCKUU rpad, CBA3HBINA rpad, MyTh
B rpade, 11emnb, UKI, JEPEBO, CTENEHb BEPIIMHBI, AEPEBO CIYYailHOTO SKCIIEPUMEHTA;

CBOOOJTHO OMEpUPOBATh TMOHATUSAMH: CIy4YaWHBIM OSKCIEPUMEHT (OTbIT),
ClIy4yallHO€ COOBITHE, DJIEMEHTApHOE CIIydYaHOe COOBITHE (RJIIEMEHTApHBIA HCXOJ)
CIy4ailHOTO  OmbITa, HAXOAUTh  BEPOSITHOCTH  COOBITUH B  ONBITaX C
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITUSAMH;

HaxOJIUTh W (POPMYIUPOBATH COOBITHS: TEepecedeHue, OOBEIUHECHHE TaHHBIX
COOBITHI, COOBITHE, TPOTHUBOMOJIOKHOE JIAHHOMY, WCIIOJIb30BaTh JIHATPAMMBI
Diinepa, KOOPAMHATHYIO TPSMYIO Uil pElIeHUs 3a7ad, IMOJIb30BaThCA (OpMyIon
CJI0KE€HHSI BEPOSITHOCTEH ISl BEPOSITHOCTEN BYX M TPEX CIyYalHBIX COOBITHI;

ONEPHUPOBATH MOHITUSMHU: YCIOBHASI BEPOSITHOCTh, YMHOKEHUE BEPOSITHOCTEM,
HE3aBHUCHMbIE COOBITHS, JEPEBO CIYYAHHOTO 3KCIEPUMEHTA, HAXOJUTh BEPOATHOCTH
COOBITU € TIOMONIBIO TMpaBWIa YMHOXEHHS, JiepeBa CIIy4allHOTO OIbITa,
MCIIOJIb30BaTh (HOpMyJy TOJTHOW BeposATHOCTH, (opmyny balieca mpu pemeHun
3a/ayu, OMpEAENATh HE3aBUCUMOCTh COOBITHH 1O (opMmysie W 1O OpTaHU3aIuu
CJIy4ailHOTO 3KCIIEPUMEHTA;

NPUMEHSITh UW3YYCHHBIE KOMOWHATOpHBIE (DOPMYNBl [ TMepPEUHCICHUs
AJIEMEHTOB MHOXECTB, 3JIEMEHTAPHBIX COOBITUHN CIIy4alHOTO ONbITa, PEIICHUS 3a7a4
10 TEOPUHU BEPOSITHOCTEM;

CBOOOJIHO OIEPUPOBATH MOHSITUSMU: OMHAPHBIN Cly4alHbINA ONBIT (UCIBITAHUE),

YCI€ex ©W HEydadad, HC3aBHUCHUMBIC MCIIbITAHUA, CCPHA HCHBITElHHfI, HaxXoOUuThb
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BEPOSITHOCTU COOBITUI: B CEpUU UCIIBITAHUI 10 IEPBOTO YCIIE€Xa, B CEPUM UCTIBITAHUI
bepHynnu, B OmbITe, CBA3aHHOM CO CJIy4allHbIM BBIOOPOM U3 KOHEYHOU
COBOKYITHOCTH;

CBOOOJHO ONEPUPOBATH NOHATHSAMU: CiIydallHas BEJIMYMHA, paclpeleieHHue
BEpPOSITHOCTEH, JuarpaMMa paclpejelieHus, OuHapHas CiydailHas BeJIMYMHA,
reoMeTpuiecKkoe, OMHOMUAIBHOE paclpeiesICHUE;

ONEPUPOBATh NOHATHUAMHU: COBMECTHOE pACHpENEIEHUE [JBYX CIyYalHBIX
BEJIMYMH, HUCIOJIb30BaTh TAO0JIMIy COBMECTHOIO paCHpeAesieHus ABYX CIy4alHbIX
BEJIMUUH JJIsl  BBIJCJICHHUS PACHpPECNICHUs] KaXJOW BEIWYUHBI, OINpPECICHUS
HE3aBUCUMOCTH  CJIy4alHBIX  BEJIWYUH;CBOOOJHO  OMNEPUPOBATH  MOHSITHEM
MAaTeMaTHYE€CKOTO OXXHJAAHUSl CIyYaliHOW BEIMYMHBI (pacripeieieHus), TPUMEHATh
CBOWMCTBA MAaTEMaTUYECKOTO0 OXHUJAHWS NpPU PELUICHUM 3aJad, BBIUHUCISTH
MaTEMaTUYECKOE OXXKHJAaHHE OMHOMHAIBHOIO M T€OMETPUUECKOro pachlpeeieHui;
CBOOOJHO  OMEpUPOBATh TMOHATUSMU: JUCHEPCHs, CTaHAAPTHOE OTKJIOHEHHUE
CIy4alHOM BEJWYWUHBI, MPUMEHITH CBOWCTBA JUCHEPCUU CIIYYaWHOW BEJIWYHUHBI
(pactipeiesieHus) TpU PEIICHUM 3a/lay, BBIYUCISATH TUCIEPCHUI0 M CTaHJAPTHOE
OTKJIOHEHHE T€OMETPUUYECKOTO U OMHOMHAJILHOTO paclpeeIeHH.

K xoniy 11 kinacca oOyJaromuiicst HAy9UTCS:

BBIUUCTISITh BHIOOPOYHBIE XAapAKTEPUCTUKHU IO JTAHHON BBHIOOPKE M OIEHUBATH
XapaKTepUCTUKH  TEHEPaTbHOM  COBOKYIHOCTHM  JAHHBIX 1O  BBIOOPOYHBIM
xapakTtepuctukaMm. OIlLIEHMBAaTh BEPOSTHOCTH COOBITUH M MPOBEPSTH MPOCTEUIINE
CTaTUCTUYECKHUE TUIIOTE3bI, ITOJIB3YsICh U3YYEHHBIMH PACIIPEICICHUSIMU;

IIPUBOJUTH IPUMEPHI 3a/1a4, IPUBOIAIIMX K IOKA3aTEIIbHOMY PaCIIPEICIICHUIO,
3a/a4, MPUBOAIIMX K HOPMaJbHOMY pacrpeaeneHuto. OnepupoBaTh MNOHITUSMM:
(GYHKIMS TUIOTHOCTH BEPOSITHOCTH IOKA3aTEIbHOTO pachpeneieHus, (QyHKIus
IUIOTHOCTH BEPOSITHOCTH HOPMAJIBHOTO pachpeneseHusi, (yHKIUs IUIOTHOCTH U
CBOMCTBAa HOPMAJIBHOTO PpAaCHIpPECICHUS ;0NPEeaACNIITh KOIPUIMEHT JTHUHEHHOM
KOPPEJISINH, BEIOOPOUHBIN KOIPDHUITUEHT KOPPEIAIUH.
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TEMATHYECKOE IINTAHUPOBAHMUE

10 Kaacce
KoJsinyecTBO yacoB DJIeKTPOHHBbIE
Ne n/nm | HauMmeHOBaHHe Pa3IeJIOB H TeM IPOrPaMMBbI Beero Kontpoabubie | TIpaKTHYeCKHe G(L)Iép[:(iiljig)ll::::.])'lbﬂble
padoTsbI padoThI pecypebi
1 DnemMeHTHl TeopuH rpados 3 https://resh.edu.ru/
2 CrnyyaiiHble ONBITHI, CIIydaliHbIe COOBITHSI M BEPOSITHOCTH COOBITUI 3 https://resh.edu.ru/
Onepanuu HajJ MHOKECTBAMHU U COOBITHSIMU. CII0OKECHHE U
3 YMHOKEHUE BEPOATHOCTEM. Y CIOBHAsA BEPOSITHOCTh. HezaBucumbie 5 https://resh.edu.ru/
COOBITHS
4 DeMeHThl KOMOWHATOPUKH 4 1 https:/resh.edu.ru/
5 CepHHUHOCJ}eHOBaTeHBHBIX chLUITaHI/Ip“I. UcnsiTanus beprysmm. 5 https://resh.eduru/
CrnyvaitHblil BEIOOD U3 KOHEYHOU COBOKYITHOCTH
6 CrnydaifHble BEIMYUHBI U PACTIpeACIICHUS 14 1 https://resh.edu.ru/
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2
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11 KIIACC

KosnyecTBo yacos DJIeKTPOHHbIE
Hu BbI
Ne n/m HauMeHoBaHnue pa3aejioB U TEM NIPpOrpaMmMmabl KOHTpOJIbeIe HpaKanec]cne (II (pr e)
Bcero 5 6 o0pa3oBaTe/ibHbIE
padoThbI padoThbI pecypebi
1 3aK0H OOJIBIITHUX YHCENT 5 https://resh.edu.ru/
2 DJeMEHThl MaTEMAaTHUYECKON CTaTUCTUKU 6 https://resh.edu.ru/
HenpepriBHbIe ciydaiiHbIe BEIMIUHBI (pacupe
3 pep yi (pacpenencrns), 4 https://resh.edu.ru/
MOKa3aTeIbHOE U HOPMAIBHOE pacipeieIeHuUs
4 Pacnpenenenne Ilyaccona 2 https:/resh.edu.ru/
5 CBsi3b MEXy CITY4aHBIMM BEJIMYNHAMH 6 https://resh.edu.ru/
6 O06o00meHre u CHCTeMAaTH3alHsl 3HAaHUH 11 1 https://resh.edu.ru/
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 1
IMOYPOYHOE INIVIAHUPOBAHUE
10 KJIACC
Kosn4yecTBo yacoB JJIeKTPOHHBbIE
IIpodopu udpoBbie
New/m | Tema ypoka Kontpoannbie | IIpakTuueckue podop np
Bcero p GoTLL eHTAlUusA oOpa3oBaTe/ibHbIE
padoTbI pa pecypei
I'pad, cBa3HbIN rpad, NpeacTaBICHHUE 3a0a9H C
1 pag, pag, mpen A 1 https://resh.edu.ru/
MIOMOIIIBIO Tpada
Crenenb (BaJIeHTHOCTH) BepiiiHbL. [1yTh B rpade.
2 ( ) Bep yTb B rpag 1 https://resh.edu.ru/
Ilenu 1 MUKIIBL
3 I'padsl Ha mockocTu. [lepeBo ciaydaitHOro 1 https://resh.edu.ru/
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JKCIEPUMEHTA

CrnyqaiiHble SKCIIEPUMEHTHI (OTIBITHI) U CIIy4yaiiHbIe

4 1 https://resh.edu.ru/
COOBITHS. DIIeMEHTapHbIe COOBITUS (MCXObI)
BepostHocTh ciiydaitHoro coObiTHs. BepositTHocTH
5 COOBITHH B OTIBITAX C PABHOBO3MOXHBIMHU 1 https://resh.edu.ru/
JIEMEHTAPHBIMU COOBITUSIMHU
BepostHocTh citydaitHoTro coObITHS. BeposiTHOCTH
6 COOBITHI B OTIBITAX C PABHOBO3MOKHBIMU 1 https://resh.edu.ru/
3JIEMEHTapPHBIMU COOBITUSIMHU
[Tepeceuenne, 00beAMHEHUE MHOKECTB M COOBITU,
7 MIPOTHBOTIOJNIOKHBIEC COOBITHSI. DOpMYyITa CIIOKEHUS 1 https://resh.edu.ru/
BEPOSITHOCTEM
8 VYcnoBHas BCPOATHOCT. YMHOXEHUE BEPOSITHOCTEN. 1 httos:/iresh.eduru/
dopmysia yCI0BHOM BEPOSITHOCTH
9 VYcnoBHas BEPOSATHOCTS. YMHOKEHUE BEPOATHOCTEN. 1 httos://resh.edu.ru/
dopmyia yCIOBHOH BEPOSITHOCTH
10 dopMyIia MoJHOM BEPOATHOCTH 1 https:/resh.edu.ru/
11 dopmyia baiieca. HezaBucumeblie coObITHS 1 https:/resh.edu.ru/
12 Kom0OuHaTOpHOE NPaBMIIO YMHOXKEHUS. 1 hitps:/iresh.edu.ru
IlepecTaHOBKHU U pakTOpUaI
13 Uucno coueranmii. Tpeyronpauk [Tackais 1 https://resh.edu.ru/
14 dopmymna 6unoma HprotoHa 1 https://resh.edu.ru/
15 Kontponbnas padota Nel: "I"padsi, BeposTHOCTH, 1 httos:/fresh.edu.ru/
MHO>KECTBa, KOMOMHATOpHKA"
bunapHslii ci1ydaliHbIN ONBIT (UCHIBITAHUE), YCIIEX U
16 Heynada. HezaBucumsle ucnbitanus. Cepus 1 https://resh.edu.ru/
HE3aBUCUMBIX UCIBITAHUH JI0 IEPBOTO ycrexa
17 Cepust HE3aBUCHUMBIX MCIBITAHUI JI0 IEPBOTO ycIexa 1 https://resh.edu.ru/
18 Cepus He3aBUCHUMBIX HcTIbITaHUI bepHymm 1 https://resh.edu.ru/
19 Crydaiinblii BBIOOp M3 KOHEYHOM COBOKYITHOCTH 1 https://resh.edu.ru/
20 [IpakTuyeckas paboTa ¢ MCIOJIb30BaHUEM 1 https://resh.edu.ru/
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AJIEKTPOHHBIX TAOJIHII

Cnyuqaitnas BenuuuHa. Pacnipenenenue

21 N 1 https://resh.edu.ru/
BEpOSATHOCTEH. J{[narpamma pacnpeneneHus
Omneparuu Haj CilydalHbIMU BennurHaMu. [Ipumepst

22 pail ALY . PHUMEp 1 https://resh.edu.ru/
pacrnipenenenuii. bunapnas ciydaifHas BeJIuYnHa
I'eomerpuueckoe pacnpeaenenne. bunomuanbHoOE

23 p pactipelt 1 https://resh.edu.ru/
pacrpeeneHue
MaremMaTrnueckoe 0KUAAHUE CIIy4allHOW BEJIMYUHBI.

24 CoBMecTHOE pacrpeiesieHHe IBYX CIIy4alHbIX 1 https://resh.edu.ru/
BEJIMYUH
HesaBucnmsle cnyqaitnele BennunHbl. CBOMCTBA

25 MaTeMaTHYEeCKOTO OKHIaHNS. MaTeMaTnueckoe 1 https://resh.edu.ru/
OKHJaHue OMHApHOM ciyyailHOM BeTMYMHBI
MaremMatrnueckoe 0XKHJIaHHe T€OMETPHIECKOTO U

26 . OMETP 1 https:/resh.edu.ru/
OMHOMHUAJIBHOTO pacIpeieIeHH

27 Jlucniepcust U CTaHAAPTHOE OTKJIIOHEHHUE 1 https:/resh.edu.ru/

ucnepcus OMHApHOU CiTy4ailHOW BEJTMYHHBI.

28 A ep p yi 1 https:/resh.edu.ru/
CBolicTBa AUCIIEPCUA
Marematuueckoe OXuAaHUE TPOU3BEICHUS U

29 JTUCTIEPCHS CYMMBI HE3aBUCHMBIX CITydalHBIX 1 https:/resh.edu.ru/
BEJIMYHH
Jucniepcusi GMHOMUAIBHOTO PACIIpEICICHHUS.

30 [IpakTrueckas paboTa C UCHOJIb30BaHUEM 1 https:/resh.edu.ru/
AIIEKTPOHHBIX TAOJIHNIL
Jlucriepcust M CTaHJAPTHOE OTKIOHEHHUE

31 FeOMETPUUECKOr0 pactpenaeneHus. . [[paktnueckas 1 https://resh.edu.ru/
paboTa C HCIOJIb30BAaHUEM SJIEKTPOHHBIX TAOIHUIL

32 O60011eHre U cucTeMaTr3alus 3HaHU ! 1 https:/resh.edu.ru/
KonTponbHas padota Ne2: "UcnbiTanus bepaymim.

33 PO P " pHy 1 https://resh.edu.ru/
CrnyuaiiHble BEJIMYMHBI U paclpeesICHUs

34 O0001IeHNEe B CHCTEMAaTH3allUsl 3HAHUIT 1 https://resh.edu.ru/

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34
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11 KVIACC

Ne
n/n

Tema ypoka

KoaudecTBo 4acoB

Bcero

KonrtpoibHbie
padoTsI

IIpakTHYeckue
padoThbI

Ipodopuenrauus

DJIEeKTPOHHbIE
uudposbie
o0pa3oBaTejibHbIE

pecypchbl

Hepasencto YeOnieBa. Teopema
UYeonimena. Teopema bepryiu.
3aKkoH OOJIBITTUX YUCETT

https://resh.edu.ru/

Hepasencrso YeOnimeBa. Teopema
UYeonimena. Teopema bepnyiu.
3aKkoH OOJIBITTUX YHUCETT

https://resh.edu.ru/

Hepasencro YeOnimesa. Teopema
Yeorpimena. Teopema bepryiu.
3aKkoH OOJIBITTUX YHUCETT

https://resh.edu.ru/

Br100pOYHBII METOT MCCIIETIOBAHMIA

https://resh.edu.ru/

[IpakTrueckas padoTa ¢
WCTIOJIb30BAHNUEM 3JICKTPOHHBIX
TaOJINIL

https://resh.edu.ru/

I'enepanbHas COBOKYITHOCTD U
CiTyJaifHasi BEIOOpKa. 3HAKOMCTBO C
BBIOOPOYHBIMU XapaKTEPUCTUKAMH.
OneHka cpeHero 1 Iucrepcun
reHepaibHONU COBOKYITHOCTHU C
MTOMOIIBIO0 BEIOOPOYHBIX
XapaKTEePUCTHK

https://resh.edu.ru/

I'enepanbHast COBOKYIHOCTb U
cilyyaiiHas BbIOOpKa. 3HAKOMCTBO C
BBIOOPOYHBIMU XapaKTEPUCTHUKAMH.
OneHka cpeJHero U IUCIEPCUN
TeHEpPaIbHON COBOKYITHOCTH C
MIOMOIIIbIO BEIOOPOUHBIX
XapaKTEPUCTHUK

https://resh.edu.ru/
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OneHuBaHue BEpPOSTHOCTEN
COOBITHH 11O BEIOOPKE

https://resh.edu.ru/

CraTucTtuueckas runoresa.
[IpoBepka NpOCTENIINX TUIIOTES C
IIOMOIIIBIO CBOMCTB U3yYEHHBIX
pacrnpeeneHuin

https://resh.edu.ru/

10

CraTucTtuueckas runoresa.
[IpoBepka MpOCTENIINX TUIIOTES C
IIOMOIIIBIO CBOMCTB H3yYEHHBIX
pacrnpeeneHuin

https://resh.edu.ru/

11

[IpakTrueckas pabota c
MCTIOJIb30BAHNUEM DJICKTPOHHBIX
TabNIuI

https://resh.edu.ru/

12

[IpuMeps! HEpEepBIBHBIX
CIIy4ailHbIX BeMYuH. OyHKIMA
IJIOTHOCTH BEPOATHOCTH

https://resh.edu.ru/

13

PaBHOMepHOE pacripeneseHue.
[Ipumeps! 3a1a4, NPUBOISIINX K
M0Ka3aTeJIbHOMY U K HOPMaJIbHOMY
pacnpeeneHusIM

https://resh.edu.ru/

14

CDYHKI_[I/IS[ IIJIOTHOCTHU BEPOATHOCTHU
IIOKa3aTCJIbHOT'O paClpEaCICHUA

https://resh.edu.ru/

15

CDYHKI_[I/IS[ IIJIOTHOCTHU BEPOATHOCTHU
HOPMAJIbHOI'O pacClpCaCICHHA

https://resh.edu.ru/

16

[TocnenoBaTenbHOCTD OJMHOYHBIX
He3aBUCUMBIX coObITHI. [Iprmep
3a/1auu, MPUBOAAIICH K
pacnpenenenuto [lyaccona

https://resh.edu.ru/

17

[IpakTuueckas pabora ¢
WCIIOJIb30BAHUEM DJIEKTPOHHBIX
Ta0IUI]

https://resh.edu.ru/

18

KoBapuarus 1ByX ciay4aiHbIX

https://resh.edu.ru/
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BennuuH. Koaddunument
KOppEIsIuu

CoBmecTHBIE HAOTIOICHUS IBYX

19 https://resh.edu.ru/
BEJIMYMH
Br10opounsblii ko3¢ dunueHT

20 p bdnn https://resh.edu.ru/
KOpPEJISIITUU
Paznnune Mexay TMHEHHON CBSI3BIO

21 Ay . https://resh.edu.ru/
Y IPUYHUHHO-CJICICTBEHHOU CBSI3BI0

22 Jluneiinast perpeccust https://resh.edu.ru/
[IpakTuueckas pabora ¢

23 WCTIOJIb30BAHNUEM DJICKTPOHHBIX https:/resh.edu.ru/
TabJImIy
[IpencraBnenue JaHHBIX C

24 TTOMOTIIHIO TAOJIUIT U TUATPAMM, https://resh.edu.ru/
omucareabHast CTaTUCTUKA
OMBITEI C PABHOBO3MOKHBIMHU

25 P https://resh.edu.ru/
AJIEeMEHTapPHBIMH COOBITUSIMU
Brraucnenne BeposiTHOCTEH

26 N p https://resh.edu.ru/
COOBITHH C IpUMEHEHUEM (HOPMYIT
Brrunciienue BepoaTHOCTEM
COOBITHH C IPUMEHEHUEM

27 rpau4ecKuX METOJIOB: https://resh.edu.ru/
KOOpJAMHATHAS MpsMasi, 1epeBo,
auarpaMmma Ouiepa
Ciy4JaliHbIe BEJIMYUHEI U

28 i https://resh.edu.ru/
pacrpeneneHus
MareMaTHuecKoe OKUIaHue

29 . . A https://resh.edu.ru/
Cy4aifHOU BEIMYUHBI
MareMaTuueckoe OKHUIaHue

30 o . a https://resh.edu.ru/
CIIy4aifHOM BEIMYUHBI
KontpoabHag padora:

31 P p https://resh.edu.ru/

"BeposiTHOCTB M cTaTucTHKA"
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32

Brrunciienue BepoATHOCTER
COOBITUH ¢ PUMEHEHHEM (POPMYIT
U TpaueCKUX METOIOB

https://resh.edu.ru/

33

Brrunciienue BepoATHOCTER
COOBITHH ¢ PUMEHEHHUEM (POPMYIT
U TpaUECKUX METOIOB

https://resh.edu.ru/

34

CrnyuaiiHble BEIMYUHBI U
pacupenenenus. MareMaTnueckoe
0KUJAHUE CIYYATHOW BEJIMYHHBI

https://resh.edu.ru/

OBIIEE KOJIMYECTBO YACOB I1O
[TPOTPAMME

34

12



MPOBEPSIEMBIE TPEBOBAHUS K PE3YJHBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBHOM ITPOI'PAMMBbBI

10 KUIIACC
Kon .
e eyt IIpoBepsiemble Npe/IMETHbIE Pe3yJIbTAThI 0CBOCHHs OCHOBHOM
o0pa3oBaTeIbHON NPOTrPaMMBbI CpelHero o01ero 00pa3oBaHus
pe3yJibTara
6 Teopust BEposSTHOCTEW U CTaTHCTUKA
6.1 UuTaTh ¥ CTPOUTH TAOJIUIIBI U AHATPAMMBI
6.2 OniepupoBaTh MOHATUAMHU: CpelHEE apuMeTHUYecKoe, MearaHa, HauboJbIee,
HauMEHbIIIee 3HAYCHHUE, pa3Max MacCHBa YHCIIOBBIX JaHHBIX
OnepupoBaTh MOHATUSMU: CIIy4alHBIM SKCIIEpUMEHT (ONBIT) M CllydailHoe
coObITHE, 3JIEMEHTapHOE COOBITHE (IEMEHTAPHBIN UCX0/1) CIYy4alHOTO OIIBITA;
6.3 HaxOJIUTh BEPOSTHOCTH B OMNBITaX C PaBHOBO3MOXXHBIMU CIIyYalHBIMH
COOBITHSAMH, HAXOIUTh W CPAaBHUBATh BEPOSITHOCTH COOBITUH B HW3YUYCHHBIX
CIIy4ailHBIX IKCIIEPUMEHTAX
Haxomute u ¢opMynupoBath COOBITHS: TIepeceueHrne U 00bEeIMHEHNE JaHHBIX
6.4 COOBITHH, COOBITHE, TPOTHUBOIOJIOKHOE ITAaHHOMY COOBITHIO; TOJIb30BATHCS
auarpamMmamu Jiiepa u GOpMYIION CIIOKEHHUSI BEPOSTHOCTEH TPH PEIICHUH
3a/a4
OnepupoBaTh MOHSATUSIMH: YCJIOBHAas BEPOSITHOCTb, HE3aBUCHUMBIE COOBITHS;
6.5 HaXOJUTh BEPOATHOCTH C IOMOIIIbIO IIPAaBHJIa YMHOKEHUS, C TOMOUIBIO JIepeBa
CIIy4aiiHOTO OTbITa
6.6 [IpumeHsTh KOMOMHATOPHOE MPABUJIO YMHOKEHUS IPU PEILIEHUH 3a7a4
OnepupoBaTh MOHATHUSMH: HCIBITAHUE, HE3aBUCHUMBIE HWCIBITAHUSA, CEpUs
6.7 WCIBITAHUN, YCIEeX H HEylaya; HaXOJTb BEPOATHOCTH COOBITUI B cepuu
HE3aBUCHUMBIX HCIBITAHUM J0 TEpBOro Yycrexa, HaXOIUTh BEPOATHOCTU
COOBITHI B CEpUU UCTIBITAaHUK bepHysum
6.8 OnepnpOBale MOHATUSMM:  CiIydaiiHas  BeJIMYMHA,  pacHpelesieHue
BEPOSITHOCTEMH, AMarpaMma pacrnpeaencHus
11 KIIACC
Kon .
T T IIpoBepsiembie Npe/MeTHbIe Pe3y.IbTATEI 0CBOEHHs! OCHOBHOM
00pa3oBaTeJIbHOM MPOrPaMMBbI CPeIHEro o01ero oopa3oBaHus
pe3yJibTara
5 Teopust BeposiTHOCTEH U CTaTUCTUKA
51 CpaBHMBATh BEPOSITHOCTH 3HAYEHUN CIIyYailHON BETMUYMHBINO PACTIPEACICHHUIO
WJIM C TIOMOUIBIO TUArpaMMm
OnepupoBaTh MOHATUEM MATEMATHYECKOTO OXHUAAHUS, MPUBOAUTH MPUMEPHI
5.2 TOTO, KaK NPUMEHSETCS MAaTeMaTUYeCKOE OKHMJIaHWE CIy4allHOW BEJIMYUHBI,
HAXOJIMTh MATEMAaTHYECKOE 0KHUAAHUE M0 JAHHOMY paclpeIeICHUI0
5.3 NMmeTs npencTaBieHne o 3aK0He OOJBIINX YHCET
5.4 HNwmets npenicTaBiieHHe 0 HOPMAJIBHOM PACTIPECICHUI




IPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA
10 KVIACC

Koxa
6

HpOBepﬂeMblﬁ IJIEMEHT COACPKAHUSA

Teopust BEpOSITHOCTEN U CTATUCTUKA

6.1

[IpencraBieHre JaHHBIX ¢ MOMOINBIO0 Ta0wI U auarpamm. CpeaHee apudmMerndeckoe,
MeauaHa, HanOoJIbIlIee ¥ HAaUMEHbIIIEEe 3HAYCHUS, pa3Max, AUCIEPCHUs U CTaHIAPTHOE
OTKJIOHEHHE YHCITIOBBIX HAOOPOB

6.2

CrnyyaitHble 3KCTIEpUMEHTHI (OTBITHI) U CIy4aiiHbIE COOBITUS. DJIE€MEHTapHbIE COOBITUS
(ucxonwr). BeposiTHOCTH CitydaifHOTO COOBITHS. BIM30CTh 4YacCTOTBIM BEPOSITHOCTU
coObiTuil. CitydaiiHble ONBITBI C PABHOBO3MOXKHBIMU 3JIEMEHTAPHBIMH COOBITHUSMHU.
BeposiTHOCTH COOBITHH B ONBITAXC PAaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITHSIMU

6.3

Onepauuy Haag CcOOBITUAMM: IepeceyeHue, OOBbEANHEHUE, IPOTHUBOIOJIOKHbIE
coObITus. {narpammsl Diinepa. opmyria ciokeHUs] BEpOSATHOCTEN

6.4

VYcnoBHas  BEpPOATHOCTb. YMHOXKEHHE  BeposTHOCTEH. JlepeBo  ciydallHOTO
skcriepuMenTa. Gopmyna mosHo#M BeposiTHOCTH. HesaBucrumMbie COOBITHS

6.5

KomOunatopHoe mpaBmwino ymHoxeHus. IlepecranoBku u dakropuan. Ywucno
couetanuil. Tpeyronapauk Ilackans. @opmyna Ounoma HeroToHa

6.6

bunapuplii ciydaliHbIil OmBIT (UCHBITaHWE), ycnex U Heynada. HesaBucumble
ucnbiTanua. Cepusi HE3aBUCMMBIX HUCIBITaHWM 10 mnepBoro ycmexa. Cepus
HE3aBMCUMBIX UCIIBITAHUN bepHyn

6.7

Cnyuaiinas BenuuuHa. Pacnpenenenue BeposiTHOCTel. Jlmarpamma pacrnpenesieHusl.
[Ipumepsl pactpenieneHnid, B TOM YHCIIe TeOMETPUIecCKoen OMHOMUATILHOE

11 KIJACC

Kon
5

IIpoBepsieMblii 3J1eMEHT cOAepPKAHUS
Teopust BEpOSITHOCTEN U CTATUCTUKA

5.1

UucnoBble XapaKTEPUCTHKU CIYYalHBIX BEJIIMYMH: MaTeMaTH4YeCKOe OXKHJIaHUE,
JCTIepCUsl U CTaHJapTHOE OTKJIOHeHue. [Ipumepbl mpuMeHeHUs: MaTeMaTUu4ecKoro
OXHJaHMS, B TOM 4YHCIE B 3aJadyax M3 MOBCEAHEBHOW XH3HU. MareMarudeckoe
OXXHJaHWe OMHApHOW ciydallHOW BemWYHMHBI. MaTemaTtuueckoe OXHIaHUE CYMMBI
ClIydailHbIX BEJIMYMH. MaTeMaTuyeckoe 0XKHUAaHue U JUCTIePCUsi TEOMETPHUUECKOT0 U
OMHOMHUAIBHOTO paclpeIeTIeHHM

5.2

3akoH OOJNBIIMX YKCENT W €ro poiib B Hayke, mpupojae u oOmiecTtBe. BriOopouHsIii
METO/I UCCIIEIOBAHUI

5.3

HpI/IMepLI HCTMIPCPBIBHBIX CJ'Iy’-IB.fIHBIX BCJIIMYHH. IlonsTue 0 IIJIOTHOCTHU
pacnpeaciiCHu. 38.)13.‘11/1, MNPpUBOAAINNEC K HOPMAJIbBHOMY paCIpCACIICHUTO. Ilonsatue o
HOPMAaJIbHOM paCIIpCACICHUN




MPOBEPSIEMBIE HA EI'D 11O MATEMATUKE TPEBOBAHUS K
PE3YJIbTATAM OCBOEHUS OCHOBHOM OBPA3OBATEJLHOMN
IPOI'PAMMBI CPEJTHETO OFIIIETO OBPA3OBAHMUS

Kon
NpoBepPsieMOro
TpeOOBaHUs

IIpoBepsiemble TPeOOBaHMS K MPEAMETHBIM Pe3yJbTaTaM OCBOEHUsI
OCHOBHOIi 00pa30BaTe/IbHON MPOrpaMMbl CpeIHero oduero
o0pa3zoBaHus

Bnagenue MeronaMu J0Ka3aTeNbCTB, AJITOPUTMAMHU pELIEHUS 3a74ady;
yMeHue (GOpMYyIHpOBaTh W OINEPHPOBATH MOHATHUSAMH: OIpeIeSICHHE,
akcuoma, TeopeMa, CIeACTBHE, CBOICTBO, NPU3HAK, JI0KA3aTeNbCTBO,
paBHOCHJIbHBIE (DOPMYJIUPOBKH; MPUMEHATh UX; YMEHUE (OpMYIUPOBATH
oOpaTHOE€ M MPOTUBOINOJOKHOE YTBEP)KJIEHUE, NMPUBOAUTH IPHUMEPHl U
KOHTPIPUMEPBI, HCIIOJIb30BATh METOJ, MAaTeMaTH4eCKOM HWHAYKLHUU;
MIPOBOJUTH JOKa3aTeNIbHbIE PACCYKICHUS IPU PELICHUH 33]1a4, OLEHUBATh
JOTUYECKYI0  IMPaBWIBHOCTb  PAcCY)KJIEHUH; YMEHHE  OIEepUpOBaTh
MOHATUSMH: MHO>KECTBO, IMOJMHOKECTBO, OTEpaly HaJ MHOKECTBAMU;
YMEHHME HCMOJb30BaTh TEOPETUKO-MHOXKECTBEHHBIM  ammapaTr  Juisd
OTIMCAaHUs peajbHBIX MPOIECCOB U SBJICHUM U MpU PELICHUH 3a/1ady, B TOM
YHCclie U3 JIPYruX Y4eOHBbIX MPEIMETOB; YMEHHUE ONEPUPOBATH MOHATUSMU:
rpad, cBA3HBIN Tpad, 1epeBo, UK, Tpad Ha TUIOCKOCTH; YMEHHUE 3a7aBaTh
U ONHUCHIBATH I'padbl pa3IUMYHBIMU CIIOCOOAMU; UCMOJIB30BaTh Ipadbl MpU
pELIeHUH 3a]1a4

YMeHne omepupoBaTh IMOHATHUAMH: HATYpAJbHOE YHCIIO, IIEJI0€ YHCIIO,
CTEINEeHb C IEJIBIM TOKa3aTesieM, KOPeHb HaTypaJbHOU CTETIICHHU, CTETICHD C
palMoHaIBHBIM TIOKa3aTeJeM, CTENEHb C JACUCTBUTEIBHBIM IOKa3aTeIeM,
jgorapuM dUYHCIA, CHUHYC, KOCHHYC M TAHTEHC IPOU3BOJHHOTO 4YHCIIA,
OCTaTOK 10 MOJIYJI, PalMOHAIBHOE YHCIIO, WPPAIMOHAIBLHOE YHUCIIO,
MHOX>XECTBA HATYPAJIbHBIX, WEJIBIX, palMOHAIBHBIX, JICHCTBUTEIHHBIX
YHUCEN, yMEHUE UCIIOJIB30BaTh MIPU3HAKK JCIMMOCTH, HAUMEHBIIIHN 00U
JCNUTENIb W HauMeHbllee oOIlee KpaTHOoe, alropuT™M EBkimnma mnpu
pelIeHnn 3a7a4; 3HAKOMCTBO C PAa3IMYHBIMU MO3UITMOHHBIMH CHCTEMaMH
CYHCJICHHSI; YMEHHE BBITIOJIHATH BBIUUCICHUE 3HAYCHUH M TIPE0Opa30oBaHUs
BBIPDOKCHUM CO CTENEHSAMU W Jiorapudmamu, mpeoOpa3oBaHHs APOOHO-
pallMOHANIBHBIX  BBIPQKCHUH;  yMEHHE  OIEPUPOBATH  IMOHATHUIMH:
MOCJICIOBATEIILHOCTh, apu(MeTHUeCKass MPOTPECCUs, TeOMETpUYCCKas
nporpeccusi, OECKOHEYHO yOBIBaloIIass TeoMeTpUuYecKass IpOrpeccus;
YMEHHME 3a/1aBaTh IOCJIEIOBATEIbHOCTH, B TOM YHCJIE C MOMOIIBIO
PEKYPPEHTHBIX (OpMYN; YMEHHE ONEPUPOBATh MOHATHIMH: KOMILIEKCHOE
YHUCIIO, CONPSDKEHHBIE KOMILUIEKCHBIE 4YHCIA, MOJAYAb U  apryMeHT
KOMIUIGKCHOTO  4ucjia, (GopMa  3aluCH  KOMIUIGKCHBIX  YHCEl
(reomeTpuyeckasi, TPUTOHOMETpUYECKass U anreOpanueckas); YMeThb
IPOU3BOJUTH apU(PMETHUUECKUE NEHCTBUS C KOMIUIEKCHBIMH YHCIAMHU;
IPUBOAUTH MPUMEPHI UCIOJIB30BAHMS KOMILUIEKCHBIX YHCEI; ONEPUPOBAThH
NOHATUSAMU:  MaTpuma 2x2 u  3%3, onpenenuTeslb  MaTPHIbL,
T€OMETPUUECKHUI CMBICIT OTIPEIETUTENS

YMmenue ONCpHUpOBaTh MNOHATHAMH: PpPALUOHAJIBHBIC, HWPPALUMOHAJTIBHBIC,
IOKa3aTCJIIbHBIC, CTCIICHHBLIC, JIOT apI/I(I)MI/I‘lCCKI/IC, TPUTOHOMCTPUYICCKHUC
YpaBHCHHA W  HCPABCHCTBA, HWX CHCTCMbI; YMCHUC OICPUPOBATH
HNOHATUAMU: TOXIACCTBO, TOXIACCTBCHHOC npeo6pa3033HI/Ie, YPaBHCHUC,




HCpPaBCHCTBO, CHCTCMaA ypaBHeHI/Iﬁ U HCPABCHCTB, PAaBHOCUJIILHOCTbH
YpaBHEHUM, HEPABEHCTB M CHUCTEM; YMEHHE peulaTb YpaBHEHHS,
HCpaBCHCTBA MW CHUCTEMBI C IIOMOMIBIO Pa3JIMYHBIX HpI/IéMOB; peuiaTtb
YpaBHCHHA, HCPABCHCTBA W CHCTCMLBI C IMapaMCTPOM; NPHUMCHATH
YpaBHCHHA, HEPABCHCTBA, UX CHUCTCMbI JId PCIICHHA MAaTEMATHYCCKHUX
3a/1a4 U 3a/1a4 U3 pPa3IMYHbIX 00J1aCTe HAyKU U pealbHOM JKU3HU

YMeHue omnepupoBaTh MOHATHSAME: (QYHKOHS, 4YETHOCTh (QYHKIUH,
NEPUOJUIHOCTh (YHKIIMH, OTPAHUYCHHOCTh (DYHKIIMU, MOHOTOHHOCTH
GyHKIMH, SKCTpeMyM (QYHKIHH, HauOOJIbIIee W HAMMCHBIICE 3HAYCHUS
(YHKIIMM Ha TIPOMEXKYTKE, HEMpEepbIBHAS (YHKIIUS, aCUMIITOTHI rpaduka
dbyHKUIMM, TIepBas U BTOpas MPOM3BOJHAs (YHKIIUU, TEOMETPHUUYECKUN U
¢u3nueckuil CMBICT TPOU3BOJHOW, IEpBOOOpa3zHas, OIpeneIEHHbIN
WHTETpaJI, YMEHHE HaxXOJUTh AaCUMIITOTHl rpaduka (QyHKIMH, yMEHUE
BBIYUCIISATh  MPOM3BOAHBIE  CYMMBI, TIPOM3BEACHHS, YAaCTHOTO |
KOMIMO3UIIMU (YHKIUH, HAXOJUTh YpaBHEHHE KacaTeIbHOW K Trpaduxy
GyHKIMM; YMEHHE HAaXOJUTh TPOU3BOJHBIC JJIEMEHTAPHBIX (YHKIUHT;
YMEHUE WCIOJb30BaTh TPOW3BOJHYIO JUIS HCCIENOBaHHUS (YHKIUH,
HaxOJWUTh HauOOJIbIINE W HAWMMEHBIINE 3HA4YCHHUS (YHKIUH; CTPOUTH
rpa¢ku MHOTOWJICHOB C WCIOJB30BAaHHEM armapara MaTeMaTHYeCKOTO
aHajM3a; TPUMEHSATH TPOU3ZBOJHYIO IS HAXOXJEHUS HaWTy4IIeTo
pelieHuss B MPUKIAIHBIX, B TOM YHCJE COIHMATbHO-IKOHOMUYECKUX U
(dbu3uYecKuX 3aadax; HaXOAUTh TUIOMIAAN U 00BEMBI GUTYP C MTOMOIIBIO
WHTETpaJIa;, MPUBOJUTH MPUMEPHl MATEMAaTHYECKOTO MOJCIUPOBAHUS C
moMo1IbI0 qudepeHInanTbHbIX YPaBHECHUH

YMeHne onepupoBaTh MOHATUAMHU: Tpaduk GyHKIHMH, 0OpaTHas QyHKIIHS,
KOMMO3uIus (OyHKUMMA, JTuHEHHas (yHKOMs, KBaapaTH4Has QyHKIUS,
panoHanpHas (QYHKIUS, CTereHHas (QYHKIUS, TPUTOHOMETPUYECKHE
¢dbyHKIIMKM, OOpaTHBIE TPUTOHOMETpPUYECKHE (PYHKIUH, TOKa3aTelbHAS W
aorapupmuueckas (yHKIUU; YMEHHE CTPOUTh TpPapUKH HU3YyYCHHBIX
(GbyHKUMA,  BBIMOJHATH  TpeoOpa3zoBanus  TIpadukoB  GYHKIUH,
UCIIOJIb30BaTh Tpa(UKH Ui U3YYCHHS MPOIECCOB U 3aBUCHMOCTEH, TpPHU
pelIeHUH 3ajad W3 APYruX YYeOHBIX MPEJAMETOB W 3a/a4 M3 pealbHOU
KU3HU; BBIpAKaTh (OPMYJIaMU 3aBUCHMOCTH MEXIY BEIUYHMHAMU;
UCIIOJIb30BaTh CBOWCTBA U TpadWKu (QYHKIHMHA Ui PELHICHHUS ypaBHCHUH,
HEpaBEHCTB M 3a/a4 C I[apaMeTpaMu; W300pakaTh Ha KOOPIAMHATHOU
TUIOCKOCTH MHOKECTBA PEIICHUH YpaBHECHUI, HEPABCHCTB U X CUCTEM

YMeHue pemath TEKCTOBBIE 3a/laud Pa3HbIX TUIIOB (B TOM 4YHCIE Ha
IPOLIEHTHI, J0JIM M YacTH, HA ABMXKEHHE, PabOTy, CTOMMOCTb TOBAPOB U
yCIyT, HaJloTH, 3aa4d U3 00JacTH YNpPaBJICHUs JIUYHBIMU U CEMEWHBIMU
(uHaHCAMM); COCTABIATH BBIPAKEHMsSI, YpaBHEHMs, HEPaBEHCTBA M HX
CHUCTEMBI IO YCJIOBMIO 3aJaud, HCCIENOBAaTh IOJIYYEHHOE DELIECHUE U
OILICHUBATh MpPaBAONOJAOOHOCTh pe3yJbTaTOB; YMEHHME MOJIEINPOBATh
peajbHblE CHTyallUd Ha $3bIKE MAaTEMAaTHUKU; COCTaBJIATh BBIPAKEHUS,
YPaBHEHUs, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBHIO 33Ja4, UCCIIEI0BATh
IOCTPOEHHbIE  MOJIEIM C  HCHOJb30BAHWEM  ammapara  aireopsl,
UHTEPIPETHPOBATh NOJYYEHHBIH pe3yIbTaT

YMeHue omnepupoBaTh MOHATUAMU: CpeJHEe apHU(PMeTHUYecKoe, MeluaHa,
HauOoJblllee ¥ HAaUMEHbIIIee 3HaYeHUs, pa3Max, JUCIEPCUs, CTaHIapTHOE
OTKJIOHEHHE YHCJIOBOTO Habopa; yMEHHE HU3BJIEKaTh, MHTEPIPETUPOBATH
uH(pOpMaIMIO, TPEICTABICHHYIO B TaOJIMIIaX, HAa AUarpammax, rpapukax,




OTPaKAIOIIYI0 CBOICTBA peasIbHBIX MPOILECCOB U SBJICHUMN; MPEACTABIAT
nHGOpMAIMIO € TOMOUIbIO TabMUI] W JMarpamM; HCCIIEJOBaTh
CTaTUCTHYECKHE JAaHHBIE, B TOM YHCJIE€ C NPUMEHEHHEM TIpadUuuecKux
METOJIOB U 3JIEKTPOHHBIX CPENICTB; rpa)uuecKu UCCIEI0BAaTh COBMECTHBIC
HaOJIIOIEHHSI C TOMOIIBIO THarpaMM pacCeMBaHUs M JMHEHHON perpeccuu

YMeHHe OnepupoBaTh MOHATHAMH: CIy4alHBIA OIBIT U CllydalHOE
COOBITHE, BEPOSATHOCTh CIy4aWHOTO COOBITHS;, YMEHHE BBIYHCIATH
BEPOSTHOCTh C HCIIOJIb30BAaHUEM TpaUIecKux METOJIOB; IMPUMEHSTH
(GOopMyNBI CIOKEHUS W YMHOXEHHS BEpPOSTHOCTEH, (GOpMyny TMOITHOMH
BEPOSATHOCTH, Gopmyny bepHyin, komOuHaTOpHBIE (GaKTHl U (HOPMYIIBI;
OIICHUBATh BEPOSITHOCTH pEATBHBIX COOBITHI; yMEHHE OIEepPUPOBATH
MOHATUSAMH:  CIIydailHas BEIIMYHMHA, paclpelelieHue BEpOSTHOCTEH,
MaTeMaTU4YeCKOe OKUIAaHWE, IHUCIEPCUsT W CTaHJAPTHOE OTKIOHEHHE
CIIyYaifHOH  BENWYMHBI, (QYHKIUH paclpeleieHuss W IUIOTHOCTH
PaBHOMEPHOTO, MOKA3aTeIbHOTO ¥ HOPMAJIBHOTO paclpeaeiIeHuil; ymMeHne
WCTIOJIh30BaTh CBOWCTBA M3YYEHHBIX paCIpe/ICICHUN ISl PEIIeHUs 3a7ay;
3HaKOMCTBO C TOHSTHSIMH: 3aKOH OOJIBIIMX YHCET, METObI BEIOOPOUYHBIX
WCCIIe/IOBaHUI; yMEHHE TPUBOJIUTH MPHUMEPHI TPOSIBICHHUS 3aKOHA
OONBPIIMX 4YHCET B TPUPOJHBIX W OOIIECTBEHHBIX SIBJICHUSAX;, yMEHHE
OTIEPHPOBATH MOHIATHUSMHU: COUYETAHWE, NEPECTaHOBKA, YHCIO COYCTAHUH,
YHCIO  TEpPecTaHoBOK; OwHOM  HpIOTOHA;  yMeHHWEe  NPUMEHATH
KOMOHMHATOpHBIE (DAaKTBl M PACCYKICHHUS UL PEUICHUS 3a/1a4; OIECHUBAThH
BEPOSATHOCTH PEaTbHBIX COOBITHI; COCTABISITh BEPOSITHOCTHYIO MOJETh U
UHTEPIPETUPOBATH MOJYUEHHBIH pe3ysbTaT

YMeHue omnepupoBaTh MOHATHUSMU: TOYKa, MpsiMasi, IUIOCKOCTb,
MIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYMHA YIJIa, TUIOCKUHN YroJ, ABYTpPaHHBIH
yroJi, TpEXTPaHHbIM Yroj, CKpelUBaloLuecs: IpsMble, MapaieIbHOCTh U
MEPHEeHIUKYIAPHOCTh MPSAMBIX U IUIOCKOCTEH, Yrosl MEXIy HpSIMBIMU,
yroil MeXAy TMpsSMONH M IUIOCKOCTBIO, Yroll MEXIy IJIOCKOCTAMH,
paccTossHUE OT TOYKH JI0 IUIOCKOCTH, PAcCTOSHUE MEXAY MPSMbIMHU,
paccTosiHUE MEXy IUIOCKOCTSMH; YMEHHUE HCIIOJIb30BaTh MPU PEUICHUH
3a/a4 U3y4deHHbIe (DAKThl U TEOPEeMbl IUIAHUMETPUHU; YMEHHUE OLIEHUBATh
pa3Mepsl OOBEKTOB OKPYKAIOIIEr0 MHUpPA; CTPOUTh MaTeMaTHYeCKue
MOJIETTM C TOMOIIbI0 TEOMETPUYECKHX NOHATUH U BEJIWYUH, pPElIaTh
CBSI3aHHbBIC C HUMU IPAKTHYECKUE 3a]1a4i
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YMeHue omnepupoBarh MOHATHSAMU: IUIOHIAAb (GUTYpBI, 00BEM (UTYDHI,
MHOTOI'PAaHHUK, IPaBUJIbHBIA MHOTOTPAHHUK, CEUYEHHWE MHOTOTpaHHHUKA,
KyO, mMmapaijenenumnesn, Mpu3Ma, Oupamuia, (urypa U TOBEPXHOCTh
BpallleHUs, [WIMHAP, KOHYyC, miap, cdepa, Mmiomans cdepsl, IIOMIAIb
MOBEPXHOCTU MUPAMHJbI, MPU3MBI, KOHYCa, IMIMHIpA, O00BEM KyOa,
IPSIMOYTOJIBHOTO — TMapaijieNienunea, MUPaMUIbl, MPU3MBIL, I[TUIUHAPA,
KOHyca, Iapa, pa3BEpTKa MOBEPXHOCTH, CEUYECHMs] KOHyca M IMIMHJPA,
napajjieJlbHble OCH WJIM OCHOBAHMIO, CEUYEHHE 1Iapa, IUIOCKOCTb,
Kacaromqasicss cdepbl, IIMHAPA, KOHyCa; YMEHHE CTPOUTh CEueHUe
MHOTOTpaHHHUKA, M300pa)KaTh MHOTOTPAHHUKH, (QUTYPHl U TOBEPXHOCTHU
BpalEHUs, UX CEYEHHUs, B TOM YHCIIE€ C MOMOILBIO AJIEKTPOHHBIX CPEICTB;
YMEHHE TPHUMEHSTHh CBOMCTBA T'€OMETPUUYECKUX (UTYp, CaMOCTOSTEIHHO
(dhopMynupoBaTh OMpEeNICHUs N3y4aeMbIX (PUTYp, BBIIBUTaTh TUTIOTE3HI O
CBOMCTBaX M TMpHU3HAKAX TEOMETPUYECKHX (UTyp, O0OOCHOBBIBATH WIH
OTIpOBEpraTh HMX; YMEHHE TPOBOJAUTH KiaccuPukanuio GuUryp 1o




pPa3IUYHBIM TPU3HAKaM, BBHITIONHATH HEOOXOIUMBIC JIOTIOJHUTEIHHBIC
MOCTPOCHUS
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YMeHnue omnepupoBaThb TOHSTHSMHU: JBHXKEHHE B  IPOCTPAHCTBE,
rapajuieIbHbIA TEPeHOC, CUMMETPHUSl Ha IUIOCKOCTU U B IMPOCTPAHCTBE,
IIOBOPOT, TpeoOpa3zoBaHWe 10a00us, TOMOOHBIE (UTYpBI; yMEHHE
pacro3HaBaTh paBHbIC W TOJOOHBIC (DUTYPHI, B TOM YHCJIC B MPHUPOJE,
HCKYCCTBE, apXUTEKTYpE; UCIO0JIb30BAaTh T€OMETPHUUECKUE OTHOIICHUS MPHU
pelIeHur 3a/ay; HaXOJUTh T€OMETPUYECKHE BEJIMYUHBI (JIJMHA, Yro,
IUIOMIA/(b, 00BEM) MPHU PEUICHUH 33734 U3 JPYTUX YIeOHBIX MPEIMETOB U
U3 pEAIbHOU JKM3HU; YMEHUE BBIUUCIATH T€OMETPUUYCCKUE BEITHMYMHBI
(nmuHa, yrom, miomags, OOBEM, IJIOMAAL TOBEPXHOCTH), HCIOIB3YS
n3ydeHHble (HOPMYJIbl M METOJbI, B TOM YHCIE: IJIOMAAh MOBEPXHOCTH
MUpaMUIbl, MPU3MBI, KOHyCa, IUJIMHAPA, IUIomanb cdepbl; 00béM Kyoa,
MPSIMOYTOJILHOTO — TapauUIeNieNuIe a, MUPaMUbl, TPU3MBI, TUIHHJIPA,
KOHYCa, II1apa; yMEHUE HaX0UTh OTHOIIIEHHE 00BEMOB MOJ00HBIX GUTYD
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YMeHue onepupoBaTh HNOHATHUAMHU: MPSIMOYTOJIbHAs CHCTEMa KOOpJUHAT,
BEKTOp, KOOpPJMHATHI TOYKH, KOOPAWHATHI BEKTOpPa, CyMMa BEKTOPOB,
MPOM3BEACHUE BEKTOpa Ha 4YHUCIO, pa3JIo)KeHHWE BEKTopa Mo 0Oas3ucy,
CKaJs[pHOE TPOU3BEICHHE, BEKTOPHOE MPOU3BEACHUE, YOI MEeXAy
BEKTOpaMH; YMEHHME HCIOJIb30BaTh BEKTOPHBIH U KOOPAMHATHBIN METOJ
JUIs pEIIeHNs TeOMETPUUECKUX 3a/1a4 U 33/1a4 IPYTrUuX y4eOHBIX IPEIMETOB
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YMeHne BeIOMpATh TOAXOSIINA METOT IJIsl pEIIeHUs 3a]]a4H; TOHUMaHNe
3HAYUMOCTH MaTeMaTHKUd B M3YyYECHUH NPHUPOJHBIX U OOIIECTBEHHBIX
MPOLIECCOB U SBJICHUI; yMEHHE pAaClO3HaBaTh MPOSIBICHHE 3aKOHOB
MaTeMaTHKU B UCKYCCTBE, YMEHUE MPUBOJUTH MPUMEPHl MaTeMaTHYECKUX
OTKPBITUHA POCCUMCKON U MUPOBOM MAaTEMaTUYECKON HAYKH




HEPEYEHD 3JIEMEHTOB COAEPKAHUSA, ITIPOBEPAEMBIX HA EI'D 11O

MATEMATHKE
Kon IIpoBepsieMblii 3JIEMEHT COAePKAHUS
1 Yucna 1 BEIYUCICHUS
11 HarypanbHhblie u nenbie uyncna. [Ipu3Haku AeIMMOCTH LETBIX YUCET
1.2 Panmonanenpie ynciia. OOBIKHOBEHHBIC M JCCATUYHBIC JPOOH, MPOICHTHI, OCCKOHCYHBIC
TIEPHOTUICCKHE IPOOH
1.3 ApI/I(bMeTI/I‘{?CKI/II/I KOPCHb HaTypaJIbHOU cTerneHu. JledcTBrs ¢ apu(hMETHICCKIME KOPHSIMU
HaTypaJbHOW CTENCHU
1.4 Crenenp ¢ nensiM mokaszateneMm. CTeNeHb C palMOHANBHBIM TMOKazaTesneMm. CBoiCTBa
CTENIEHU
15 CuHyc, KOCHHYC M TaHT€HC YHCJIOBOTO apryMeHTa. APKCHUHYC, apKKOCHUHYC, apKTaHTEHC
YUCJIOBOTO apryMeHTa
1.6 Jlorapudm yucna. JlecaTnyHbie U HaTypaibHbIE JOrapudMbl
JlelictButenbHple 4Kcia. ApupMETHYECKHE ONeparuy C JCUCTBUTEIHHBIMH YHCIAMHU.
1.7 [Tpubmx€HHBIC BBIYMCICHUS, TMpaBUiia OKPYIJICHUS, MPUKHUAKA W OIEHKA pe3ysbTara
BBIYMCIICHUI
1.8 [IpeoGpa3oBanue BbIpaskeHUI
1.9 KomnuekcHeie uncna
2 YpaBHEHUs 1 HEPABEHCTBA
2.1 Lenble u ApoOHO-paIOHATbHBIE YPABHEHHS
2.2 HppaunonanbHble ypaBHEHUS
2.3 TpuronomeTrpruyeckue ypaBHEHHUS
2.4 [TokazarenbHbie U JorapupMUIEcKre ypaBHEHUS
2.5 Lenble u ApoOHO-paIOHATbHBIE HEPABEHCTBA
2.6 WppatnmonansHble HepaBeHCTBA
2.7 [TokaszarenbHbIe U orapupMUIecKie HEPaBEHCTBA
2.8 TpuronomeTrpruyeckue HepaBeHCTBA
2.9 CucremMbl ¥ COBOKYITHOCTH ypaBHEHUI 1 HEPABEHCTB
2.10 YpaBHEeHHsI, HEPABEHCTBA U CUCTEMBI C TapaMeTpaMu
2.11 Martpuiia cuCTeMbl TMHEWHBIX ypaBHEHHUH. OnpeaenuTens MaTPHUIIbI
3 OyHKIMH U TpadUKH
31 q)}/HKI_[I/IH, Cl'IO"CO6I>I 3afganus pynkuuu. I'paduk ¢pynkuuu. B3anmuo oGpaTHble (yHKLINU.
Uérnple u Heu€THbIe GyHKuMU. [lepronudeckue QyHKIIMN
OO6nacTp ompeneieHus: © MHOXKeCTBO 3HaueHuid (yHkimu. Hymu dynkuuu. [Ipomexyrku
3.2 3HAKOMOCTOSTHCTBA. [IpOMEXyTKM MOHOTOHHOCTH (DYHKIIMH. MaKCHUMyMbl U MHUHHUMYMBI
¢byuakmn. Haubomnpliiee 1 HauMeHbllee 3HaYeHne (QYHKITUU Ha POMEKYTKE
33 CrenenHas (QyHKIHS C HATypadbHBIM M LEJbIM MMOKazateneMm. EE cpoiicTBa u rpaduk.

CoiicTBa u rpaduk KOpHs N-0ii cTeneHu




3.4

Tpuronomerpuyeckue GyHKINHU, UX CBOMCTBA U rpaduKu

3.5 [Toxa3zaTtenbHast u norapudmudeckas GyHKINHU, KX CBONCTBA U rpaduKu
36 Touku paspeiBa. AcumnToThl rpadukoB (GyHkui. CBolicTBa QYHKIMN, HEMIPEPHIBHBIX Ha
OTpE3KE
3.7 IlocinenoBaTenbHOCTH, CLIOCOOBI 3aJaHUsI IOCIEI0BATENLHOCTEN
3.8 Apudmernueckas v reoMeTprdeckas rmporpeccuu. opmyiia CI0KHBIX MPOIICHTOB
4 Hauana maTemMaTnueckoro anaiamsa
4.1 [MpousBonnas ¢pyHkmun. [Ipow3BOIHBIE TIEMEHTAPHBIX (PYHKIIHN
4.2 [IpumeHeHre NMPOU3BOAHON K MCCIEeT0BaHUIO (DYHKUIMNH HA MOHOTOHHOCTh M AKCTPEMYMBI.
Haxosxnenne HanOoIbIIero 1 HAMMEHBIIETO 3HAUYEHUsT PYHKIIMHU Ha OTPE3KE
4.3 [TepBooOpaznas. MuTerpan
S MHOK€eCcTBa U TOTHUKA
5.1 MHoxecTBO, ornepaiuu HajJ MHOKecTBaMu. J{uarpammsl Ditsiepa — Benna
5.2 Jloruka
6 BeposiTHOCTE 1 cTaTuCTHKA
6.1 OnucaTtenbHas CTaTUCTUKA
6.2 BepositHocTh
6.3 Kombunatopuka
7 I'eomerpus
7.1 @uUrypsl Ha MIOCKOCTH
1.2 [IpsiMble M TIIOCKOCTHU B MPOCTPAHCTBE
7.3 MHoOrorpaHHuKu
7.4 Tena v NOBEpXHOCTU BpalCHUS
7.5

KoopaunaTs! U BEKTOPBI




OLHEHOYHBIE MATEPHUAJIbI

B coorBerctBUM ¢  TpeOoBanusimu — DenepanbHbIX  TOCYAapCTBEHHBIX
o0pa3oBaTebHBIX CTAHIAPTOB MEHSIETCA CcHUCTeMa TpeOOBaHUN K pPe3yibTaTy
0o0pa3oBaHUs U CUCTEMa OIICHUBAHUS JOCTHIKECHUMN ydaIIUXCS.

Buabl oneHUBaHuUA:

- cTapTOBasl (BXO/IHAsI) TUArHOCTHUKA,;

- TEKYLIEE OLICHUBAHUE;

- TEMaTHYECKOE OIICHUBAHUE;

- UTOrOBOE OIICHHUBAHHUE.

Cmapmosass unu 6xo0HAas  JIUATHOCTUKA TPOBOJUTCS  y4YUTEIEM  WIIH
aJMUHUCTpAlUe 00pa30BaTENbHONW OpraHW3allid B paMKax BHYTPHUIIKOJIBHOTO
MOHUTOPHHTA B IEJISAX OLIEHKA TOTOBHOCTH 00YYaIOIMMUXCS K 00YUEHHUIO.

K mexywemy oleHMBAaHUIO 10 MaTEMaTUKE OTHOCUTCS OIICHKA YYHUTEIeM
PEe3yIbTATOB PA3JIMUHBIX BUJIOB JEATCIBHOCTH O0y4arOIerocs:

* YCTHOTO/MIMCBMEHHOTO OTBETAa y JTOCKH (JOKa3aTeIbCTBO TEOPEMBI, PEIICHUE
TEKCTOBOM 3aJa4M, U3JI0KEHUE TEOPUH U T.IL.);

* BBINOJHEHUS THCHbMEHHOW  CaMOCTOSITETLHOW  pPabOThl  (BBIMOJHEHUE
yIpaXKHECHUHN U pPelIeHUE 3a/1a4 Pa3InNuyHON CII0KHOCTH);

* BBITIOJTHEHUS TMPAKTUUECKON paboThl (MOCTPOEHUE TE€OMETPUUECKUX (PUryp u
KoH(purypanui, nuarpaMmm, rpaukoB, IPOBEJACHUE CTATUCTHYECKOTO DKCIIEPUMEHTA,
ompoca U T. I.);

* BBITMIOJIHCHHS TTPOBEPOUYHBIX pabOT (MaTeMaTHYECKOTO JUKTAHTA JJIS TIPOBEPKH
OBJIQJICHUSI TEPMUHOJIOTHEH, TECTa HA TPOBEPKY CPOPMUPOBAHHOCTH OA30BBIX YMEHUHN
0 TeMe U TIp.).

Temamuueckoe oyerHusaHnue

Tematnueckasi OIEHKA MPEJACTaBIACT COO0OM MpOoIEaypy OIICHUBAHHUS YPOBHS
JTOCTHDKCHUSI TEMATHUYECKUX TUIAHUPYEMBIX PE3YJIbTATOB IO yueOHOMY npeaMery. s
OIIEHKHM TEMaTUYECKUX IUIAHUPYEMBIX PE3YyJbTaTOB IO MaTEMaTHUKE TPagulIMOHHO
UCITOJIb30BaHUE KOHTPOJIBHBIX paboT. Ha mpoBenenne pabotel orBoaAMTCS 1 YypOK, B
Hee BKITIOYAroT oT 5 10 10—12 uinu Oostee 3aJaHui.

Hmozcosoe oyenusarnue OCymeCTBISCTCS B KOHIIE roja oOydeHus. TpaIuimoHHO
HUTOTOBBIM KOHTPOJIb 10 MaTeMaTHKE TTPOBOAUTCS B (pOpME KOHTPOJIBLHON pabOThI UIIH
TECTa, COCTOSIIUX U3 HECKOJIBKUX 3aJJaHUN PA3TUYHON CITOAKHOCTH.

IIpu olleHUBaHWU YUUTHIBAIOTCS:

— CJIO)KHOCTh MaTepuania;

— CaMOCTOATEJILHOCTb MPUMEHECHUS 3HAHU;

— TIOJHOTAa WM TPaBWIBHOCTh OTBETA, CTENEHb MOHUMAHUS U KOPPEKTHOCTH
HCTIOJIb30BaHUS MaTeMaTHUECKUX TEPMUHOB;

— aKKypaTHOCTb BBITIOJTHEHHUS MUCbMEHHBIX PadOT;

— 0COOCHHOCTH Pa3BUTHUS 00yUYaIOIIETOCS

OueHnBaHue YCTHbIX OTBETOB

OTBET OIICHUBACTCS OTMETKOU «S5», €CIU 00yJarOIIUiCs:

- TIOJTHO PacKpbUl cojAep)KaHWE Marepuaiga B o00beMe, MNPeayCMOTPEHHOM
MPOTPpaMMON U YUEOHHKOM;

- M3JI0KHUJI MaTepuajd TPaMOTHBIM SI3BIKOM B ONPEACICHHOW JIOTHYECKOMH




MOCTIEIOBATENLHOCTH, TOYHO MCIOJb3ysd MATEMAaTUYECKYH) TEPMHHOJIOTUIO U
CUMBOIJIUKY;

- MPABWJIHHO BBIMIOJHUI PUCYHKH, YEPTEKHU, TPAPUKH, COMMYTCTBYIOIINE OTBETY;

- TIOKa3ajJd yMEHHE WJUTIOCTPUPOBATH TEOPETUUYECKHUE TMOJOKEHUSI KOHKPETHBIMU
npuMepaMy, NPUMEHSATb UX B HOBOW CHUTYyallMU MPHU BBINOJHEHUH ITPAKTUUYECKOTO
3a/1aHUs;

- MPOJEMOHCTPUPOBAJl YCBOCHUE PaHEE U3YUYEHHBIX COMYTCTBYIOIIUX BOMPOCOB,
c(hOpMUPOBAHHOCTh U YCTOMYUBOCTHh HCIIOJB3YEMbIX NpPU OTpabOTKE YMEHUU U
HaBBIKOB;

- OTBEYAJ CAMOCTOSITEIIbHO 0€3 HaBOASIIUX BOMPOCOB yuuTessi. Bo3MoxHbI 0/1HA
- JIB€ HETOYHOCTH MPU OCBEIIEHUU BTOPOCTENEHHBIX BOINPOCOB WJIM B BBIKJIAQJIKAX,
KOTOPBIE YUEHUK JIETKO UCTIPABUJII 110 3aMEUAHUIO YUUTEIIS.

OTBET OLICHUBAETCSI OTMETKON «4», €CIIU 00yUYarOIIUICS

- B U3JIOKEHUHM JIOMYIICHBI HEOONbIIME MpoOeabl, HE HCKA3UBIIKE
MaTeMaTHYEeCKOE COJIepKaHuEe OTBETA; - JIOMYIICHBI 1-2 HeaodeTa MpU OCBEIICHUU
OCHOBHOT'O COJICp’KaHUsI OTBETA, HCIPABJICHHbIC TIOCJIE 3aMEYaHUs YUMUTENs; -
JOTMYIIEHbI OIMOKa WM 0o0Jiee ABYX HEJIOYETOB IMPHU OCBEIICHUU BTOPOCTEIICHHBIX
BOIIPOCOB WJIM B BBIKJIAJIKaX, JIETKO UCIIPABIICHHBIC MTOCTIE 3aMEYaHUsT YUUTEIIS.

OTBET OLICHUBACTCSI OTMETKON «3», €ClIi 00yUYarOIIHIACS

- HEMOJHO PAacKphITO COJEp)KaHWe MaTepuana (COACpKaHUE H3JI0XKEHO
¢bparmeHTapHo, HE BCerja IOCIEAOBATEIbLHO), HO TOKa3aHO o0Iee TMOHUMAaHHUE
BOIIPOCA U MIPOJEMOHCTPUPOBAHBI YMEHUS, JOCTATOYHBIE JJIS1 TAJIIBHEHMIIIETO YCBOCHUS
IpOrpaMMBbl;

- WMEJIUCh 3aTPYJHEHUS WU JOMYUIEHbl OIIMOKA B ONPEICICHUH TOHSTHH,
UCIIOJIb30BAHUM  MAaTeMaTUYECKOW  TEPMHUHOJIOTMHM,  YepTekaxX,  BBIKIAJKAX,
UCITPABJICHHBIE MTOCJIE HECKOJIbKUX HABOASAILIUX BOIIPOCOB YUUTENS;

- YYEHUK HE€ CHpaBWICS C NPUMEHEHHEM TEOPUUM B HOBOW CHUTyaluu MpH
BBITIOJTHEHUHU TTPAKTUYECKOTO 3a/IaHUsI, HO BBIMIOJIHUII 0053aTeNIbHOE 3aJaHUE;

- Oph JOCTaTOYHOM 3HAHUM TEOPETHYECKOrO0 MaTepuana  BbISIBIICHA
HeJ0CTaTO4YHass CGHOPMHUPOBAHHOCTh OCHOBHBIX YMEHHM ¥ HaBBIKOB; - YYCHHK
MOKAa3bIBA€T OCO3HAHHOE YCBOCHHE OOJiee TOJIOBUHBI HU3YYEHHBIX BOIIPOCOB,
JOMYCKAaeT OIIMOKH B BBIYMCIICHUSAX U PELICHUH 3a]1a4, HO UCIIPABIISET UX C MOMOIIbBIO
YUUTES.

OTBeT OLICHUBACTCS OTMETKOM «2», €CIM 00YyJaIOIIHIAC:

- HE PacKpBITO COJIep KaHKe Y4eOHOro MaTepurarna;

- 00HapY)KEHO HE3HAHHE WM HEMOHMMAaHWE YUYEHHUKOM OoJiblliel win Hanboee
BKHOW 4acTH y4eOHOro MaTepuania;

- JOMyUIEHbl OIIMOKA B OMNPEACICHUU TMOHITHUS, TMPU HUCHOJIB30BAHUHU
MaTeMaTU4eCKON TEPMUHOJIOTHUH, B PUCYHKAX, YEPTEKAX UK rpadKax, B BBIKIAIKAX,
KOTOpPbIE€ HE HCIPABJIEHBI MOCIIE HECKOJIBKUX HABOJIAIINX BOIIPOCOB YUUTEIIS;

- YYEHUK HE CHPABISIETCS C PEHICHUEM 3a7ad M BBIYMCICHUSIMHU JaxXe C
MTOMOIIBIO YUUTENS.

OueHka NMUCHbMEHHBIX 0TBETOB

[Ipu oneHke camocmosmenbrbix pabom, CTABITCS CIACAYIONIUE OTMETKH:

“5”- paboTa BbINIOJIHEHA OE301TMOOYHO;

“4”- B pabore gomyuieHsl 1 rpy0ast u 1-2 nerpyObie omnoKu;




“3”- B pabote gomyuieHsl 2-3 rpyObie win 3 1 6osiee HETpyOble OMINOKY;

“2”- ecau B pabote nonyiueHsl 4 u 6osee rpyObIX OIIMOOK.

[Ipu OLEHKE KOMOUHUPOBAHHBIX CAMOCIMOAMENbHBIX PAOON:

OtMmetka "5" cTaBUTCS, eciu paboTa BBINMOJIHEHA 0€301IHM00YHO;

Otmetka "4" cTtaButcs, ecnu B padbore qomymieHsl 1-2 ommOku u 1-2 Hepouera,
IIPU 3TOM OLIMOKH HE JOJKHO OBITh B 33]1a4¢€;

OtMmetka "3" cTaBUTCS, €cu B paboTe IoMmyiieHbl 3-4 omulku U 3-4 HEe0UeTa;

OtMmetka "2" cTaBUTCS, €CIU B pabOTe JIOMYILEHBI 5 OMHUOOK;

[Ipu oLleHKE nUCbMEHHBIX KOHMPOLHBIX PabOm

Omeem oyeHusaemcs Ommemrkou «5», eciu:

- paboTa BBINIOJHEHA MOJHOCTHIO;

- B JIOTMYECKUX PACCYXXJIEHUAX U OOOCHOBAHUHU pEIICHHS HET MpoOenoB u
OIINOOK;

- B PCIICHHWM HET MaTEeMaTHYEeCKHUX OIIMOOK (BO3MOXHA OJlHA HETOYHOCTb,
OMKCKA, KOTOpPAasi HE SIBJISIETCS CIEACTBUEM HE3HAHUS WJIM HEMOHMMAaHHUS y4eOHOro
MaTepuana).

Omeem oyeHusaemcsi Ommemrkou «4», eciu:

- paboTa BBHINIOJIHEHA TIOJHOCTbIO, HO OOOCHOBAHMS IIArOB PEIICHHUS
HEJOCTAaTOYHbl  (€cii  yMEHHE OOOCHOBBIBaTH PACCYXACHHUS HE  SBJISJIOCH
CHIeIUAJIbHBIM 00BEKTOM MPOBEPKH);

- JOMyIIeHbl OJHA OmWOKa WM €CTh JBa — TPU HeAouéTa B BBIKJIAJIKAX,
pUCYHKaX, uepTexkax wWid rpadukax (ecid dSTH BHUAB pabOT HE SBISIIUCH
CHEIUATbHBIM 00BEKTOM MPOBEPKHU).

Omeem oyeHusaemcsi Ommemkou «3», eciu:

- JomyiieHo Oojee OnHOW OmMMUOKM WM 0ojiee IBYX — TpeX HEIOYETOB B
BBIKJIQ/IKaX, YepTekax WM Trpadukax, HO oOydarouiuiics obyagaeT o0A3aTeIbHBIMU
YMEHHSIMU TI0 TIPOBEPSIEMOI TeEMe.

Omeem oyeHusaemcs Ommemrou «2», eciu.

- JIOMYIICHBI CYIIECTBEHHBIC OIIMOKM, TOKAa3aBIIHE, YTO OOYYAIOIIMICS HE
o0nagaeT 00s3aTeNbHBIMU YMEHUSMHU 110 JJAHHOUW TeMe B MOJTHOU Mepe.

[Ipu olleHUBaHUY MameMamuiecKo20 OUKMaHma CTABSITCS CIETYIONINEe OTMETKH:

OtmeTKa «5» cTaBUTCSA, €C BCs paboTa BhIMOIHEHA 6€3011009YHO;

OtmeTka «4» CTaBUTCS, €CIIM BBINOJHEHa HEBEpHO 1/5 dYacTh mpUMEpOB OT
00I1ero Yncia;

OtmeTKka «3» CTaBUTCS, €CJIM BBHITIOJHEHA HEBEpPHO 1/4 YacTh MPUMEPOB OT HUX
00I1ero Yncia;

OtmeTKa «2» CTaBUTCS, €CJIM BBITIOJHEHA HEBEPHO 1/2 4YacTh MPUMEPOB OT HX
o011ero yucna.

Ilpumeuanue: 3a rpaMMaTHYECKUE OMIMOKH, TOMYIICHHBIC B paboTe, OIEHKA IO
MAaTEMAaTHKE HE CHUYKAETCH.

[Ipu oueHMBaHUM PE3YIBTATOB_HieCMUpOo8aHus HEOOXOJUMO MOJICUYUTATDh YHUCIIO
O6amwtoB. OreHuBasi paboTy B Oajiax, y4WUTENb MPEIABAPUTEIIBHO IOJICUUTHIBACT
MaKCUMAJIbHYI0 CyMMY OajiloB, KOTOPYIO MOXET MOJYYUTh YYEHHUK, U LIEHY OJIHOTO
Oaiia (B MPOIEHTAX).




[Ipu BeIBeeHMU OOIIEH OTMETKH YYUTEIh OPUEHTUPYETCS Ha CIEIYIOUIYIO
LIKaJly OTMETOK:

OtmeTKa [IponeHT OT MakCHMAaIbHOIO 4yKcia 0aIoB
S 90-100
4 70-89
3 50-69
2 0-49

[Tpu omeHKe 3aaHW, CBS3aHHBIX C 2e0MEMPUYEeCcKUM MAamepudaiom CUYATASTCS
OIITMOKOM, €CIIu:

- YYCHHK HEBEPHO IMOCTPOUII TEOMETPHUIECKYIO (QUTYPY,

- He c00JIr0/1aT pa3Mephl, HEBEPHO MEePEBENT OJTHU €IMHUIIBI U3MEPEHUS B JIPYTHE,

- HE YMEET WCIIOJIb30BaTh YEPTEKHBIM HMHCTPYMEHT [JII HM3MEPEHUS WIIH
TIOCTPOCHHMS TEOMETPHICCKUX (PUTYD.

IIpy olEeHUWBaHWM 3aJaHUH, CBS3AHHBIX C 2eOMEMPUYECKUM  MAMEPUAIoM
CTaBSATCS CJCAYIOIINE OTMETKU:
OtMmetka "5" cTaBUTCS, eciu paboTa BBITIOTHEHA 0€301MMO0YHO;

Otmertka "4" cTtaBuTC, ecau B paboTe AomyiieHs! 1-2 omunoka;
Otmertka "3" cTaBuTCA, €ciu B paboTe AOMYIIEHbI 3 OMUOKH;
OtMmetka "2" cTaBUTCS, €cu B paboTe JomyiieHo 4 u 6oJiee OnmooK.

OrnieHMBaHNE YMEHUSI Q0KA3b18AMb Meopemy 10 TEOMETPHH:

OtMmetka "5" cTaBHTCS, €CIIU:

— 00yYaroIIMICs KOPPEKTHO BOCIPOM3BENl UYEPTEXk, NMPUBEICHHBIM B y4COHHKE,
HEKOTOPBIE TPYAHBIE MOMEHTBI CMOT OOBSICHUTH OJHOKJIACCHHUKAM, OTBeYas Ha HUX
BOIIPOCHI;

— paccMOTpesl TeopeMy IS YacTHOrO Ciydas, aJanTupys 3aJaHHOe
JI0Ka3aTeJIbCTBO;

— MOSICHWI, KaK JJaHHAasl TeopeMa MPOSBIISICTCS UM MOXKET OBITh MCIIOJIb30BaHA B
peaqpbHON TPaKTHYECKOW CHUTyalldd, TMPUBIEKAT JJIg OSTOr0 JIOMOJHHUTEIbHBIC
TEOPETHYECCKUE COOOPAKCHUS;

— 0O0ydYaromuiicss JeHCTBYET CaMOCTOSITCIbHO B CIIOKHBIX YYCOHBIX M BO
BHEYUYCOHBIX CUTYaIHIX,

— paboTa BBIMIOJIHEHA TTOTHOCTHIO.

OtMmeTka "4" cTaBUTCS, €CIIH:

— 00y4YaroIIMICs KOPPEKTHO BOCIPOM3BENI YEPTEXk, NMPUBCICHHBIM B yUYCOHHKE,
paccMOTpEN pa3IMYHBIC BO3MOXKHBIC KOH(DUTYpAIIUU U CITyYaH,

— BOCIPOU3BEII I0KA3aTEIbCTBO B COOTBETCTBUH C JIOTMKOM, TaHHON B YU4COHUKE;

— CMOI' BOCIPOHM3BECTH JIOKa3aTEJIbCTBO C HM3MEHCHHBIMH OYKBEHHBIC
0003HAYCHUSI W YEPTEIKOM, HEKOTOPHIE MOMEHTHI JOKAa3aTeIILCTBA TOSICHUI CBOUMH
CJI0OBaMH, KOPPEKTHO U aJIeKBATHO MCIOIb3Ys U3YUYCHHYIO TEPMHUHOJIOTHIO;

— copMyIMpOBAII CIEACTBUS, CMOT MPHUBECTH MPUMEP NMPUMEHEHUS TEOPEMBI
MIpY PEIICHUHU CTaHIapPTHOM 3a/1a4H;

— OO0ydJaromuiicss IEeMCTBYET CaMOCTOSITEIBHO B ITHPOKOM CIIEKTPE TUIOBBIX,
KOMIIJIEKCHBIX M U3MEHEHHBIX YU€OHBIX CUTYyaIlUM.

Otmetka "3" cTaBUTCS, C€CIIH:
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— 00yYaroImuiics BBIMOJHUII YEPTEXK U BOCIHPOMU3BEIN J10KA3aTEIbCTBO, CIEAYs
3aIaHHOM JIOTUKE, BO3MOXHO, JOIMYCKas HEKOTOpPble HETOYHOCTH U JIOTHYECKHUE
MIPOMYCKHU, HO UCIIPABJISIA UX C TOMOIIBIO YUUTEJIS;

— HE JI0IyCKaJl CYyIIECTBEHHBIX OIIKUOOK B (POPMYIHUPOBKAX;

— 3aTPYJHUIICA OTBETUTHh Ha BOMPOCHI, HO MOKa3all o0lee MTOHUMAHUE TEOPEMBI,
ee MecTa B 00IIIeH cucTeMe;

— CMOT TIPHUBECTH MPUMEP IMPUMEHCHHSI TEOPEMBbI TPH PEIICHUH THIIOBOU
MPOCTOM 33724 TOJBKO C MOMOIIBIO YUUTEIS;

— JICCTBYET CAMOCTOSTEIILHO B IPOCTHIX TUITOBBIX YYCOHBIX CUTYAITUX.

OtMmeTka "2" cTaBUTCS, €CIIH:

— 3aMHYBIIMCh B XOJI€ Mepeckaza, HE CMOT MPOJOKUTh, Hadall H3JIOKEHUE
CHayaja, C TpyJOM JIOBEJI I0Ka3aTeIbCTBO 10 KOHIIA;

— HE MOXET OTBETHUTH IO YEPTEKY HA BOMPOCHI YTOUHSIOIIETO XapaKTepa;

— HE MOJXXET JaTh IMOSCHEHHS CBOMMU CIIOBaMU,

— UCTIBITHIBAET CEPhE3HBIC 3aTPYAHCHUS B TUIIOBON CUTYAIIHH.
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