112. depepanbHaa paboyas nporpamma no Yy4yeOHOMYy npeameTty
"MaTtemaTtuka" (yrnyoseHHbIN YPOBEHb).

112.1. ®depepanpHast pabodas nporpaMma mo ydeOHOMy mpeamery "Martemaruka
(yrmyOneHnslii ypoBeHb) (mpenmerHas obOnacte "Martemarunka u uH(popmaruka') (manee
COOTBETCTBEHHO - POrpaMmMa 110 MaTeMaTHKe, MATEMAaTHKAa) BKIIFOUACT OSCHUTEIBHYIO 3aIHCKY,
coJiepKaHre 00y4eHus, INTAHUPYEMbIE PE3yJIbTaThl OCBOCHHUS IIPOTPAMMBI [0 MAaTEeMaTHKE.

112.2. TlosicHuTenbHas 3aMucKa OTpakaeT oOIIMe IeNd U 3a/1a4l U3y4yeHUs MaTEMaTHKH,
XapaKTEPUCTUKY TICUXOJIOTHUSCKUX IMPEANOChIIOK K €€ W3YYeHHI0 OOYJarolUMHCS, MECTO B
CTPYKType Y4eOHOro IUIaHa, a TaKXKe MOIXOAbl K OTOOpY CONEpKaHUs, K OMPEICIICHUIO
IUTAHUPYEMBIX PE3yJbTAaTOB U K CTPYKTYPE TEMATHUECKOTO TUIAHUPOBAHHMS.

1123. Copnepxkanue O0Oy4eHHs] pacKpbIBaeT COJAEpKAaTeIbHbIE JIMHUU, KOTOPHIE
IpeUIaraloTcsl sl 00s3aTeIbHOT0 M3YYECHUsI B KaKJIOM KJlacce Ha YPOBHE CPEIHEr0 OOIIero
o0Opa3oBaHwUs.

1124. Tlnanupyembie pe3yabTaTbl OCBOCHHUS NPOTPaMMbI 10 MaT€MaTHKE BKJIIOYAIOT
JMYHOCTHBIE, METANPEIMETHBIE pPEe3yJbTaThl 32 BECh MEPHOJ OOYYECHHs Ha YPOBHE CPEIHEro
o0miero oOpa3oBaHMs, a TaK)Ke IPEIMETHbIC JOCTHXKEHHs OOy4aroIlerocss 3a KaIbld TroJ
o0y4eHwUsI.

112.5. NMNosAcHUTeNnbLHaaA 3anucka.

1125.1. TIporpamma no MaTeMaTHKe YIIIyOJEHHOTO YPOBHS JJsl 00y4aroIuXxcs Ha ypOBHE
cpenHero oodmero obpazoBanusi pazpaborana Ha ocHoBe PI'OC COO c yueToM COBPEMEHHBIX
MHUPOBBIX TpeOOBaHWH, MNPENBABIIEMBIX K MaTeMaTHYeCKOMY OOpa3oBaHHIO, W TPaJWIHHA
poccuiickoro obpazoBanus. Peannsanus mporpaMmsl o MaTeMaTHKE 00eCTIeYMBAET OBJIA/ICHUE
KJTFOYEBBIMH KOMITETEHIIMSAMH, COCTABIISIIONIMMH OCHOBY IS CAMOPA3BUTHS M HETPEPHIBHOTO
00pa30BaHus, LEIOCTHOCTh OOIIEKYJIbTYPHOIO, JHUYHOCTHOIO M IO3HABATEIBHOIO pPa3BUTHS
JTUYHOCTH 00YyYaIOIUXCSI.

1125.2. B nporpaMme mo MaTeMaTHKEe YUYTE€HBI UJEH U MOJOXKEHUS KOHLEMIHUU Pa3BUTUSA
MaTeMaTh4yeckoro ooOpazoBanus B Poccuiickoit ®denepanmu. Maremaruueckoe o0Opa3oBaHHE
JOJDKHO — peliaTh 3ajady obOecledeHuss HeoO0XOAMMOro CTpaHe 4Hciaa o0ydaromuxcs,
MaTeMaTHYeCKasi TIOJrOTOBKa KOTOPHIX ObLIa OBI JIOCTaTOYHA JUTSI TPOJIODKEHHSI 00pa30BaHUS IO
pasNIMYHBIM  HANpaBJIEHHUSM, BKIIOYass IpernojaBaHUE MaTeMaTUKH, MaTeMaTHYecKue
UCCIieIoBaHms, padoTy B cpepe nHHOPMAIIMOHHBIX TEXHOJIOTUH U IPYTUX, a TAKKe 00eCTIeYCHNUS
JUIA KaXJI0ro OOYyYaromerocs: BO3MOXKHOCTH JOCTHD)KEHHS MaTeMaTH4ecKOH MOJIrOTOBKH B
COOTBETCTBUH C HEOOXOJMMBIM eMy ypoBHeM. Ha pemenne 3THX 3a/1a4 HareleHa mporpaMmma 1mo
MaTeMaTHKe YTIyOJIEHHOTO YPOBHSI.

112.5.3. Heo6x0oauMoCTh MaTEMaTHYECKOM MOATOTOBKH 00YCIOBIIEHA 00YCIOBIEHO POCTOM
Yrciia CIeNuaTbHOCTEH, CBA3aHHBIX C HEMOCPEICTBEHHBIM IIPUMEHEHUEM MaTeMaTHKH (B chepe
HSKOHOMHKH, OW3HEce, TEeXHOJOIMYeCKHX o00JacTsaX, TyMaHUTapHbIX cdepax). KomuuectBo
oOydaromuxcsi, Ui KOTOPBIX MaTeMaTHMKa CTaHOBUTCS (QYyHIAMEHTOM O0pa30BaHUf,
IUTAHUPYIOIIUX 3aHUMAaThCsl TBOPUYECKON U MCCIeI0BaTeNbCKON paboToi B 006JacTH MaTeMaTHKH,
nH(pOPMaTUKU, PU3UKU, SKOHOMHUKH U B IPYTHX 00JIACTAX, YBEITUUUBACTCS, B TOM YHUCIIE C YYETOM
o0yJaromuxcs, KOMy MaTeMaTHKa HYXHa JUIS MCIOJIb30BaHMUA B NMPO(EcCHsix, HE CBI3aHHBIX
HETOCPECTBEHHO C HEH.

11254. TlpuknaaHas 3HAYUMOCTh MaTeMAaTHKU OOYCJIOBJEHAa TEM, YTO €€ IPEIMETOM
SBISIOTCS  (DyHIAMEHTaJbHBIE CTPYKTYpPBHl HAIIEro MHpa: IMPOCTPAHCTBEHHbIE (HOPMBI H
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KOJINYECTBEHHBIC OTHOIICHUS, YHKITMOHATBHBIC 3aBUCUMOCTH M KATETrOPUU HEOTIPEACTICHHOCTH,
OT TMPOCTEHINX, YCBaWBAaEMbIX B HEMOCPEJACTBEHHOM OIIBITE, 10 JOCTAaTOYHO CIIOKHBIX,
HEOOXOMUMBIX ISl PA3BUTUS HAYYHBIX M TEXHOJOTHMYECKUX uJeH. be3 KOHKPETHBIX
MaTeMaTHYECKUX 3HAHHWW 3aTPYJHEHO NOHWMAaHHE MPHHIIUIIOB YCTPOWCTBA U HMCIOJIB30BaAHHUS
COBPEMEHHOW TEXHUKH, BOCIPHUATHE U UHTEPIPETAlHs Pa3HOOOPAa3HOW  COIMAILHOM,
9KOHOMHUYECKOM, MOJMTHUECKOW HH(pOpMaIuu, MaiodpGeKTHBHA TTOBCEIHEBHAS MPAKTUYCCKAs
JIEeSTeNIbHOCTh. Bo MHoOrumx cdepax mnpodhecCHOHATbHOW NeATEIbHOCTH TPEOYIOTCS yMEHHUS
BBITIOJIHSTH PACYEThl, COCTABIIATH AJITOPUTMBI, IPUMEHSTH (HOPMYIIBI, TPOBOIUTH TEOMETPUICCKUE
U3MEpPEHUSI W TMIOCTPOCHMS, YWUTaTh, 00OpabaTeiBaTh, HHTEPIPETUPOBATH W TPEICTABIATH
UHPOPMALIMIO B BHJIE TAONUI], AMarpaMM W rpadUKOB, MOHHMMATh BEPOSTHOCTHBIA XapakTep
CITy9aifHBIX COOBITHIA.

112.5.5. OaHOBpEMEHHO ¢ pacmupeHueM chep NPUMEHEHUS MaTEMaTHKH B COBPEMEHHOM
obmiecTBe Bce 00Jiee BaKHBIM CTAHOBHUTCS MaTEMATHYCCKHIA CTUIIh MBIIIUICHUS, TIPOSBIISIONIHICS
B OIPEJICIICHHBIX YMCTBCHHBIX HaBBbIKaxX. B mpoliecce n3yueHus MaTeMaTHKH B apceHal IPUEMOB
¥ METOJIOB MBIIIICHUS Y€JIOBEKa €CTECTBEHHBIM 00pa30M BKIIIOUAIOTCS WHAYKIUS U JTETYKIIHS,
0000IIeHNE W KOHKPETH3allMsl, aHaIM3 M CHHTE3, KiIacCu(UKalus W CUCTeMaTH3allus,
abctparupoBanre u aHajgorus. OOBEKTHl MaTEeMATHYECKUX YMO3aKIIOUCHUH, TMpaBHia HX
KOHCTPYUPOBAHHS PACKPBIBAIOT MEXaHU3M JIOTHYECKUX TTOCTPOCHHH, CIOCOOCTBYIOT BHIPAOOTKE
yMeHHsT (OpMYITHpPOBaTH, OOOCHOBBIBATH M JIOKA3bIBATh CYKICHHUS, TEM CaMbiM (OPMHUPYIOT
JIOTHYECKUI CTWUJIb MbIIUICHHUS. Benymias poib MPHHAIICKUT MaTeMaTHKE B (opMUpOBaHUH
AITOPUTMUYIECCKONW KOMITOHCHTHI MBITIICHUSI M BOCITUTAHUM YMEHUH NEeHCTBOBATh 1O 3aJaHHBIM
QITOPUTMaM, COBEPIIICHCTBOBATh W3BECTHBIC MU KOHCTPYMPOBATh HOBBIC. B Tmpoiiecce pemieHus
3aJ1a4 - OCHOBBI JIJIsl OPTaHU3AIMH YIeOHOU JIeITeTLHOCTH Ha yPOKaX MaTEMATHKH - PA3BHBAIOTCS
TBOpUYECKasl U MPUKIIATHAS CTOPOHBI MBIIIIJICHHS.

1125.6. OOyueHne mMaTeMaTHKe JAaeT BO3MOXKHOCTh PAa3BHBATH Y OOYYAIONIUXCS TOYHYIO,
paLMOHATIBHYIO U MH(GOPMATUBHYIO PeUb, YMEHUE OTOMpaTh Hanbosee MOAXOIAIINE SI3bIKOBBIE,
CUMBOJIMYECKUE, TpapUuecKue CpencTBa Uil BBIPAKEHUS CYXKICHHUM M HarJIgJHOTO HX
IIPEJCTABIICHNUS.

1125.7. Heo06XxoauMbIM KOMIIOHEHTOM OOIIEH KyIbTypbl B COBPEMEHHOM TOJKOBaHUU
ABJsieTCA O0lee 3HAKOMCTBO C METOJaMM TO3HAaHUS JeHCTBUTENBHOCTH, MPEACTaBIEHUE O
npeMeTe U METOJIe MAaTEeMAaTHUKH, €r0 OTIUYHAX OT METOJIOB €CTECTBEHHBIX M T'YMaHHUTAPHBIX
HayK, 00 0COOEHHOCTSIX MPUMEHEHHs MaTeMaTUKHU JJIsl PELICHUs] HAyYHbIX U IPUKJIaJIHBIX 3a/1a4.
Marematnueckoe 00pa3oBaHNE BHOCUT CBOM BKJIAJ] B JOPMHUPOBAHUE OOIICH KYJIbTYPHI UETTOBEKA.

1125.8. VM3yyeHne MaTeMaTHKH CIIOCOOCTBYET 3CTETHYECKOMY BOCHHUTAHHIO YENIOBEKa,
NOHMMAHHUIO  KpacoTbl M  M3fALIECTBA MAaTEMATHUYECKUX  PACCYKJEHUH, BOCIPUATHUIO
reoMeTpruuecKux (hopM, YCBOCHUIO UJIed CUMMETPHUH.

112.5.9. IlpuoputerHbiMH LensIMHu 00yueHust Maremaruke B 10 - 11 kiiaccax Ha yriryGieHHOM
YPOBHE ITPOIOJIKAIOT OCTaBATHCA:

dbopMHpOBaHHE  IICHTPAJIbHBIX  MATEMaTHUYECKUX  MMOHATUH  (YHMCJIO,  BEJIUYHMHA,
reoMeTpuueckas (urypa, HepeMEeHHas, BEPOSTHOCTb, (YHKIIMS, MPOU3BOJHAS, HHTErpa),
06eCHe'-II/IBaI-OIIII/IX MNPEEMCTBCHHOCTE W TICPCICKTUBHOCTH MATEMATHYCCKOI'O O6p330BaHI/I${
00yJaromuxcs;

MoJIBe/IeHUE OOy4aronuxXcs Ha JOCTYITHOM JJisi HUX YPOBHE K OCO3HAHHIO B3aUMOCBSI3U
MaTeMaTUKH U OKPY)KAIOIIEro MHpa, MOHUMAHHI0 MaTeMaTHKW KaK 4acTH OOIed KyJIbTyphl
YeJI0BEUECTBA;
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pa3BUTHE  UHTEJUIEKTyaJIbHBIX UM TBOPUYECKHUX  CHOCOOHOCTEH  oOywarommxcs,
MO3HABATEJILHON aKTUBHOCTH, UCCIIEI0BATEIbCKIX YMEHHM, KPUTUYHOCTH MBILUICHUS, UHTEpeca
K U3yYCHHUIO MaTeMaTHKH;

¢dopmupoBanre (QPyHKIIMOHAIBHOW MaTeMaTHYECKOW IPAMOTHOCTU: YMEHHS PacHO3HABATh
MaTeMaTHYECKUE aCIeKThl B PeaIbHbIX )KU3HEHHBIX CUTYalUAX U IIPU U3YYEHUU JPYTUX y4EOHBIX
IPEMETOB, MPOSBICHHUS 3aBHCUMOCTEH M 3aKOHOMEPHOCTEH, (OPMYIMpPOBATH UX Ha S3bIKE
MaTEMAaTUKU U CO3JaBaTh MATEMAaTU4YECKUE MOJECIU, IMPUMEHATbH OCBOCHHBIM MaTEeMaTHUYECKHAN
amnmapar Uil pelIeHUs IPaKTHKO-OPUEHTUPOBAHHBIX 3a7a4, MHTEPIPETHPOBATh U OLICHUBATh
[IOJIyYEHHBIE PE3YIbTaThI.

112.5.10. OcHOBHBIMH JUHUSAMHU coaeprkanus MareMaTtuku B 10 - 11 kimaccax yriyOieHHOTo
ypoBHs sBisroTCA: "Uwmcnma w Bbramcienus", "Anreopa" ("AnreOpanueckwe BbIpaKCHH ',
"VpaBuenuss u HepaBeHcTBa'), '"Hawama wmaremarnueckoro ananuza", "['eomerpus"
("T'eomeTrpuyeckue ¢urypsl W ux cBoiictBa", "M3MepeHne reoMeTpUYECKHX BeTUYHH"),
"BepositHocTs W craTtuctuka'. JlaHHBIE JWMHUM Pa3BUBAIOTCA IMapauUIeNIbHO, Kaxjas B
COOTBETCTBUHU C COOCTBEHHOW JIOTHKOM, OJJHAKO HE HE3aBUCHUMO OJIHA OT JAPYroil, a B TECHOM
KOHTAaKT€ W B3amMOJACHCTBHH. Kpome 5TOro, mx oOBEIUHSET JIOTWYECKas COCTaBJISIOIIAs,
TPaJIMLIMOHHO TPHUCYIAs MaTeMaTUKEe W TMPOHHU3BIBAIOIIAS BCE MAaTeMaTUYECKUE KYypChl U
conepxkarenbaple  auHUH. ChopmymupoBanHoe Bo DPI'OC COO TpeboBanume '"ymeHuUE
OMEepUpPOBaTh MOHATHUAMU: OINpeAeNieHUue, akcuoma, TeopeMa, CIEeACTBHE, CBOWMCTBO, NMPHU3HAK,
JI0Ka3aTeNbCTBO, PABHOCUJIbHBIE (OPMYJIUPOBKH, yMEHHE (QOpPMYyIUpOBaTh OOpaTHOE U
MPOTUBOIOJIOKHOE YTBEPKIECHUE, TPUBOIUTH IPUMEPH U KOHTPIPUMEPHI, UCIOJIb30BATH METO/]
MaTeMaTUYeCKOW HHIYKIUU, TMPOBOJUTH JOKA3aTENbHBIE PACCYXKIACHUS MPH PEIICHUU 3ajad,
OIICHUBATh JIOTHYECKYIO MPaBUIBHOCTh PACCYKIACHHUI" OTHOCHTCS KO BCeM y4eOHBIM KypcaMm, a
(dbopMUpOBaHUE JOTMYECKMX YMEHUH paclpeaensieTcss Mo BceM rojaMm OOy4deHHs Ha YpOBHE
CpeaHero o0mniero oopa3oBaHus.

1125.11. B cootetrctBuu ¢ ®I'OC COO maTremaTHKa SBIIsETCS 0043aTeIbHBIM ITPEIMETOM
Ha JIaHHOM ypoBHe oOpa3oBaHus. HacTosiuel nporpaMMoii mo MmareMaTHKe npeaycMaTpruBaeTcs
u3ydyeHue ydyeOHoro mpeamera "Matemaruka" B paMkax Tpex yd4eOHBIX KypcoB: "Anrebpa u
Hayaa Maremarndeckoro aHanusa”, "I'eomerpus”, "BeposTHOCTh U cratucTKa". DOpMUpOBaHHUE
JIOTUYECKUX YMEHUHN OCYIIECTBIISIETCS Ha MPOTSKEHUHU BCEX JIET 00y4YEHHUs Ha YPOBHE CPEIHETO
o01iero o0pazoBaHMsl, a JEMEHTHI JIOTUKU BKJIIOYAIOTCS B COJIEpKAHNE BCEX HAa3BAHHBIX BBIIIE
y4eOHBIX KypCOB.

1125.12. OO6uiee 4yuCIIO YaCOB, PEKOMEHOBAaHHBIX [T U3YUYEeHUSI MaTeMaTHKH, - 544 Jaca:
B 10 xmacce - 272 gaca (8 gacoB B Henento), B 11 kimacce - 272 gaca (8 yacoB B HEJEINIO).

1125.12.1. Bo3MoxHa KOPPEKTUPOBKA OOILEro YWClia YacoB, PEKOMEHJOBAHHBIX JUIS
U3y4eHHs TIpeIMeTa, ¢ YYeTOM HHAMBUIYAIbHOTO MOJX0Aa 00pa3oBaTeNbHBIX OpraHU3alUil K
YIITYOJICHHOMY M3YYEHHUIO MaTEeMAaTHUKH, B PAMKax COOJIOJICHHS] TUTHEHNYECKUX HOPMATHBOB K
He/leNbHOM 00pa3oBaTeIbHOM HarpysKe.

112.6. MnaHupyemMblie pe3yrnbTaTbl OCBOEHUA NMporpaMmMbl N0 MateMaTuKe Ha
ypOBHe cpeaHero o6wero oopasoBaHus.

112.6.1. B pe3ynbrare u3ydeHHsi MaTEMaTUKH Ha YPOBHE CpeHEro 001ero oopasoBaHus y
oOyudatomerocst 0yayT c(hOpMUPOBAHBI CIIEAYIONINE IMYHOCTHBIE PE3YIbTATHI:

1) rpak1aHCKOTO BOCITUTAHUSL:

cOPMHPOBAHHOCTh ~ TPAXKIAHCKOW TO3WIMK  OOydaromierocs Kak akTHBHOTO U
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OTBETCTBEHHOT'0 WJIEHAa POCCHMCKOro OOIIECTBA, MPEACTABIEHUE O MaTeMaTHMYECKUX OCHOBaX
(GYHKIIMOHUPOBAHUST PA3IMYHBIX CTPYKTYp, SBICHHUI, Mpoleayp TpakJaHCKOro oOuiecTBa
(BBIOOPBI, OMPOCHI M JPYroe), YMEHHE B3aMMOACHUCTBOBATH C COLMAIBHBIMA HHCTUTYTaMU B
COOTBETCTBUH C UX (PYHKIMSIMHU U Ha3HAYCHHUEM;

2) MaTpHOTUYECKOTO BOCITUTAHHUS:

c(OPMHPOBAHHOCTh POCCHICKOHN TPaKAAHCKON MACHTUYHOCTH, YBAXKCHHUS K MPOILUIOMY H
HACTOAIIEMY POCCUIMCKONM MaTeMaTUKH, [IEHHOCTHOE OTHOIIEHUE K JTOCTHXKEHUSIM POCCUHUCKUX
MaTeMaTUKOB M POCCUUCKON MAaTeMaTUYECKOW IIKOJbI, MCIOJB30BAHUE ITUX JOCTHKEHUWA B
JIPYTUX HayKax, TEXHOJOTUSX, chepax SIKOHOMHKH;

3) yXOBHO-HPABCTBEHHOT'O BOCITUTAHMS:

OCO3HAaHHME JYXOBHBIX  IIEHHOCTEH  POCCHICKOro  Hapoja, Cc(hOPMUPOBAHHOCTD
HPAaBCTBCHHOI'O CO3HAHUA, STUUCCKOI'O MOBCACHHA, CBA3AHHOI'O C IMPAKTUYCCKUM IMPUMCHCHUCM
JOCTYDKEHUH HAayKH W JICATEIBHOCTBIO YYCHOTO, OCO3HAHWE JIMYHOTO BKIIAJa B IMOCTPOCHHE
YCTOMUYMBOTO OYAYIIETO;

4) 5CTETUYECKOr0 BOCITUTAHUS:

9CTECTUYCCKOC OTHOIICHUE K MUPY, BKIIIOYasA 9CTCTUKY MAaTEMATUUICCKHUX 3aKOHOM€pHOCTCﬁ,
06’LeKTOB, 3ajaa4, pemeHI/Iﬁ, paCCY)KHeHHﬁ, BOCIIPHUUMYHNBOCTE K MATCMATHUYCCKUM aCIICKTaM
PAa3JIMYHBIX BUAOB UCKYCCTBA,

5) Gu3HUecKOro BOCIHUTAHHS:

c(OPMHPOBAHHOCTh YMEHUS IPUMEHATh MaTeMaTHYECKHUE 3HAHUS B UHTEpECcax 3/J0POBOTO U
6e3omacHoro o0pasa >kM3HH, OTBETCTBEHHOE OTHOLIIEHHE K CBOEMY 3710POBBIO (3J0pPOBOE ITUTAHUE,
cOAaHCUPOBAHHBIM PEXUM 3aHATHM W OTAbIXA, peryispHas (QuU3nyecKas AaKTUBHOCTD),
¢u3nUecKoe COBEpIIEHCTBOBAHUE MPH 3aHATUSAX CHOPTUBHO-03JOPOBUTEIIBHON J€SITEIbHOCTHIO;

6) Tpy/ZOBOrO BOCITUTAHUSL:

TOTOBHOCTh K TPYAY, OCO3HAHUE IIEHHOCTH TPYAOJIIOOUs, MHTEPEC K PA3IMUHBIM cepam
npoecCHOHANBHOM AEeSITeNFHOCTH, CBSI3aHHBIM C MAaTeMaTUKON U €€ MPUIOKEHHUSIMH, YMEHUE
COBEpINAaTh OCO3HAHHBIA BBHIOOp Oynymiedl npodeccnt W pearru30BBIBATH COOCTBEHHBIC
JKU3HEHHBIE TJIaHBI, TOTOBHOCTh M CIOCOOHOCTh K MAaTeMaTH4YeCKOMY OOpa30BaHHIO U
caM000Opa30BaHMIO HA MPOTSKEHUU BCEH KU3HU, TOTOBHOCTh K AKTUBHOMY yYaCTHIO B PEUICHUHU
MPaKTUYECKUX 3a/1a4 MaTEMaTUYECKOM HANPaBJICHHOCTH;

7) KOJOTHYECKOr0 BOCIIUTAHMS:

C(OPMHUPOBAHHOCTh  JKOJIOTUYECKON KYJIbTYphl, IOHHMAaHHE BIUSHUS COLUAIBHO-
DKOHOMHYECKUX IIPOLIECCOB HA COCTOSHUE MPUPOJHOW M COLUAIBHOM CpeAbl, OCO3HAHUE
IJ100abHOTO XapaKTepa HKOJIOTMYECKUX MPOo0IeM, OpUEeHTalMs Ha IPUMEHEHNE MaTeMaTHUYeCKUX
3HAHUH JUIs peleHus 3a1a4u B 00JIaCTH OKPY>KaIoLIeH cpe/ibl, IUIaHUPOBAHHE TTOCTYIKOB U OILICHKH
UX BO3MOXHBIX MOCJIEICTBUMN AJI1 OKPY>KAIOIIEN CpeIbl;

8) LIeHHOCTH HAYYHOTO TO3HAHMS:

C()OPMHUPOBAHHOCT  MHPOBO33PEHHs, COOTBETCTBYIOLIETO COBPEMEHHOMY  YPOBHIO
pasBUTHSI HAYKH W OOILIECTBEHHOW MPAKTHKH, TOHUMAHUE MaTEMAaTUYECKOM HayKH Kak chepsl
YEJIOBEYECKOU JCSTEIbHOCTH, ITANOB €€ Pa3BUTHs M 3HAYUMOCTH JUIsl Pa3BUTHs LIUBHIIN3ALUY,
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OBJIaACHUEC A3BIKOM MAaTE€MAaTUKH H MaTeMaTH4IeCKOM KYJIBTypOfI KaK Cp€aACTBOM IIO3HAHUS MUPaA,
TOTOBHOCTD OCYHIECTBJIATH IIPOCKTHYIO U UCCIIEA0BATCIIbCKYIO J€ATCIbHOCT MHANBUAYAaJIbHO U B

rpymIe.

112.6.2. B pe3ynbraTe U3y4eHHUs MAaTEeMaTUKU Ha YPOBHE CpEAHEro o0miero oopa3oBanus y
oOyuatomierocst 0ynyT copMUpOBaHBI MMO3HABATEIbHBIE YHHBEpCAIbHBIC ydeOHBbIC NEHCTBHS,
KOMMYHHKATHBHbIC YHHUBEpCaJbHBIC YueOHbIE JEHCTBHSA, pETYISATHBHbIE YHHBEpPCAJIbHBIC
y4eOHBbIE IeHCTBYSI, COBMECTHAS AEATEIHLHOCTb.

112.6.21. VY oOyuaromierocsi OyayT cOpMHUpPOBaHBI CIEAYIONTHE 0a30BbIC JTOTHUYECKHE
JIeMCTBUS KaK 4acTh MO3HABATEIBbHBIX YHUBEPCATIbHBIX YUCOHBIX AEHCTBUIA:

BBISBJISITH M XapaKTePU30BaTh CYIIECTBEHHbIE MPU3HAKM MaTEMAaTHYECKUX OOBEKTOB,
MOHSTUM, OTHOIIEHUH MEXIy TMOHATUSAMHU, (GOPMYIUPOBATh OMNpEACNCHUS MOHSTHUH,
yCTaHaBIWBATh CYIIECTBEHHBIM NpPHU3HAK KIacCU(PHUKAlMU, OCHOBAaHMS Il 000OIEeHUS U
CpPaBHEHUS, KPUTEPUU ITPOBOAUMOIO aHAIIN3A;

BOCIIPHMHUMATD, Q)OpMYJ'II/IpOBaTL n Hp606paSOBBIBaTB CYXKACHUA: YTBCPAUTCIILHBIC U
OTpUIATCIIbHBIC, CAUMHUYHBIC, YACTHBIC U O6HH/I€, YCJIOBHBIC,

BBISIBIIATh MaTEMaTUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M IMPOTHBOpEYMs B (pakrax,
JAHHBIX, HAONIOJACHUSX W  YTBEPXKACHUSAX, TMpemiaraTb KPUTEPUM JUIS  BBISBICHUA
3aKOHOMEPHOCTEH U IPOTUBOPEUHIA;

ACJIaTh BBIBOAbBI C HCIOJB30BAHUCM 3dKOHOB JIOTUKH, ACAYKTHBHBIX W HWHAYKTUBHBIX
YMO38.KJ'IIO‘ICHI/II71, YMO33KHIOHGHHﬁ 1O aHaJIOTHUH,

MpOBOAUTL CAMOCTOATCIIBHO JOKA3aTCIIbCTBA MATEMATUUCCKUX YTBep)KI[eHI/Iﬁ (HpHMBIC n oT
HpOTI/IBHOFO), BBICTPANBATh ApPryYMCHTALIUIO, IMPUBOAUTHL IMPUMCPBI U  KOHTPHPUMCPBHI,
00OCHOBBIBATH COOCTBECHHBIE CYKACHUA U BBIBOJBI,

BBIOMPATH CIIOCO0 pelieHus yueOHOM 3a1auul (CpaBHUBATh HECKOJIBKO BApUAHTOB PELICHNUS,
BbIOMpATh HaHOOJIee MOIXOASIIMHI C YIETOM CAMOCTOSTENbHO BBIACICHHBIX KPUTEPUEB).

1126.2.2. Y  oOyuatomerocss  Oyayr  chOpMHUPOBAaHBI  cleayrole  0a3oBbIC
HUCCIICO0BATCIIBCKUEC I[CI\/’ICTBI/U[ KaK 49acCTb IMO3HABATCJIbHBIX YHUBCPCAJIIbHBIX yqe6HBIX HeﬁCTBHﬁI

UCIOJIb30BaTh BOMPOCH! KaK HCCIIEA0BATEILCKUN HHCTPYMEHT MO3HAHUA, (OPMYIUPOBATH
BONPOCH], (UKCHPYIOIIME MPOTUBOpEUYHe, MpoOjeMy, ycTaHaBIMBaTh HCKOMOE U JaHHOE,
(bopMHpOBATh TUIIOTE3Y, APTYMEHTHPOBATH CBOIO MMO3UIIHIO, MHEHHE;

NpoBOAUTL  CaAMOCTOATCIBHO CHHaHI/IpOBaHHHﬁ 9KCIICPUMCHT, HUCCICAOBAHUC TIIO
YCTaHOBJICHHUIO 0COOEHHOCTEH MaTeMaTUYeCKOTO O6’beKTa, SABJICHUS, TPOLECCA, BLIABJIICHUIO
3aBHCUMOCTECH MCXKOY O6'BGKTaMI/I, SABJICHUSAMM, ITPOLECCAMU;

CaMOCTOSITENTLHO (OPMYIUPOBATh OOOOIICHHSI M BBIBOJBI IO PE3YJIbTaTaM MPOBEIECHHOTO
HAOJTIOJICHUS, HCCIICIOBAHUS, OIICHUBATh JOCTOBEPHOCTH MOJIYUCHHBIX PE3yJIbTaTOB, BBIBOJOB U
0000IIEeHHIT;

IIPOrHO3UPOBATH BO3MOXXHOC Pa3sBUTHE MTPOLICCCA, a TAKIKE BBIIBUTI'aTh IPEAIIOTIOKCHUSA O €TI0
Pa3BUTHHU B HOBBIX YCJIOBUAX.

112.6.2.3. 'V oGyuaromierocst 6yayT copMupoBaHbl yMEHHUs paboTaTh ¢ HHPOpMaIuen Kak
4acTh TIO3HABATEIILHBIX YHUBEPCATLHBIX YUCOHBIX ACHCTBUIL:
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BBISBIIATH ePUIIUTHI HHDOpPMAIIUU, JaHHBIX, HEOOXOAUMBIX JJII OTBETA HA BOIPOC U IS
pEIICHUS 3a1a4H;

BbIOMpaTh HMH(OpPMAIMIO W3 HCTOYHMKOB  PA3IMYHBIX  THUIOB, AaHAJIU3UPOBATbH,
CUCTEeMAaTU3UpPOBaTh U MHTEPHPETUPOBATH HMHPOPMAIMIO pPa3IMYHbIX BHAOB H  (GopM
IIPEJICTaBJICHHUS,

CTPYKTYPHUPOBATh HH(POPMALINIO, TPECTABIIATH €€ B PA3IMYHBIX (OpMax, HILUTIOCTPHUPOBATH
rpadpuyecK;

OLICHUBATh HAJEKHOCTb HUH(POPMALMU 1O CaMOCTOATEIbHO CHOPMYIUPOBAHHBIM
KPUTEPHSIM.

1126.24. YV oOyuatomerocss Oyayr chopMUpOBaHBI yMEHHsS OOLIEHHS KakK dYacTb
KOMMYHUKATHBHBIX YHUBEPCAJIBHBIX yYCOHBIX JACHCTBUI:

BOCIIpMHUMATbL U (1)0pMyJII/IpOBaTB CYXKIACHUA B COOTBCTCTBUU C YCJIOBUSAMHU H LCIISIMU
06HI€HI/IH, ACHO, TOYHO, I'PAMOTHO BBIPpAXKATb CBOKO TOYKY 3pPCHHA B YCTHBIX U IMHMCbMCHHBIX
TCEKCTAX, 1aBaTh MOSICHCHU 110 XOAY PCHICHUSA 3aJa4ul, KOMMCHTHPOBATDH HOHy‘ICHHLIﬁ PE3yJIbTAT,

B X0JIe OOCYXIIEHHs 33JaBaTh BOIPOCHI IO CYIIECTBY OOCYXTaeMOW TeMbI, POOIEMBI,
peliaemMoil 3a7a4M, BBICKA3bIBaTh WJICH, HAICJICHHBIC HA MOWCK PEIICHUS, COMOCTABIATH CBOU
CYXKICHHS C CY)KIEHUSMHU IPYIMX YYaCTHHUKOB JAMajora, oOHapyXHBaTh pa3iudve U CXOACTBO
MO3UIUH, B KOPPEKTHOH hopMe GOpMYITUPOBATH PA3HOTIACHS, CBOM BO3PAXKCHHUS;

MIPE/ICTaBIATh PE3yibTaThl PELICHHs 3aJaud, HKCIEPUMEHTa, HCCIIEOBAHMS, IPOEKTa,
CaMOCTOSITENIbHO BEIOMPATh (JOPMAT BBICTYIUIEHHUS C YUETOM 3ajay Mpe3eHTalluu U 0COOEHHOCTEH
ayJAUTOPHH.

112.6.25. 'V obyuatomierocs 6yayT chopMUpOBaHbl YMEHHsI CAMOOPTaHNU3ALUHU KaK 4acTh
PETYISTHBHBIX YHUBEPCAIBHBIX YUCOHBIX JTCHCTBHIA:

COCTABJIATh IUIaH, AJTOPUTM pELICHMs 3a/JadyM, BHIOMPATh CHOCOO pelIeHHs C Y4eTOM
UMEIOLINXCS PEeCypcoB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHUPOBaThb U KOPPEKTHPOBATH
BapHaHThI PELICHUH ¢ y4eTOM HOBOW MH(OpMALIUH.

1126.26. V oOyuatomierocss Oynyt chOpMHUPOBAHBI YMEHHUS CAMOKOHTPOJSI KaK 9acTh
PETYISTHBHBIX YHUBEPCAIHHBIX YUEOHBIX JICHCTBHIA:

BJIaJI€Th HaBbIKaMHM II03HABaTEIbHOMU pe(I)JICKCI/II/I KaK OCO3HaHHA COBCPUIACMBIX JIeicTBUI U
MBICJIMTCIIBHBIX ITPOLCCCOB, UX PE3YJILTATOB, BJIIAICTH crocodoamMu CaMOIIPOBCPKU, CAMOKOHTPOJIA
nponecca u pe3yijibTaTta pCICHUA MaTeMaTH4eCKOM 3aga4u,

NpeABUACTL TPYAHOCTHU, KOTOPBIC MOI'YT BO3HHUKHYTH IHpPH PCHICHUH 3aJa4d, BHOCUTH
KOPPCKTHUBBI B ACATCIIbBHOCTL HA OCHOBC HOBBIX OGCTOHTGHLCTB, JaHHBIX, HalJIEHHBIX OH_II/I6OK,

BBISBJIEHHBIX TPYJIHOCTEW;

OIICHUBATh COOTBCTCTBUEC PE3YyjibTaTa LECJIN U YCIOBHAM, 0OBSICHITH IMPUYUHBI JOCTUKCHUA
WIA HEJOCTIKCHHS pe3yJbTaTOB JICATEIBHOCTH, HAaXOMUTh OIIMOKY, JaBaTh OICHKY
MPUOOPETEHHOMY OTIBITY.

112.6.2.7. Y oOyuatomerocst 0yayT chOpMHUPOBaHBl YMEHUS COBMECTHOW JESITCIBHOCTHU:

MMOHUMATh U HCIOJIb30BAaTh MPEUMYILECTBA KOMAHIHOW UM MHIUBUIYaTbHOU pabOThI MpH
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peuieHur y4eOHBIX 3a/1a4, NPUHUMATh [EJb COBMECTHOH JEATeNbHOCTH, IUIAHHPOBAThH
OpraHM3al{i0 COBMECTHON pPabOThI, paclpenesTh BHIbI PabOT, MOrOBAapUBATHCSA, 0OCYKIATh
MIPOLIECC B PE3YNIbTAT pabOThI, 0000IIaTh MHEHUSI HECKOJIBKHX JIFOJICH;

y4acTBOBaTh B TPYNIOBBIX (opmax paboTsl (00CykaeHus, 0OMEH MHEHHH, "MO3TrOBbIC
IITYPMBI" ¥ MHBIE), BBIIOJIHATH CBOIO YaCTh PAOOTHI M KOOPAWHUPOBATH CBOU ICHCTBUS C APYTUMH
YJIeHAMHA KOMaHJbI, OLIEHWBATh KAayeCTBO CBOETO BKJaAa B OOMIMI MPOIYKT MO KPHUTEPHSM,
c(OpMyIHPOBAHHBIM yYaCTHUKAMU B3aHMOJICHCTBUSL.

112.6.3. TlpemMeTHble pe3yiabTaThl OCBOEHUs (deaepayibHOM pabodeil MmporpaMMbl IO
MaTeMaTHKE TPEJICTaBICHBI MO TojaM OOydYeHHs B paMKaxX OT/ACIbHBIX YYEOHBIX KYypCOB B
COOTBETCTBYIOIIUX Pa3/ieiaXx HACTOAIICH MPOTPaMMBI.

112.7. ®epepanbHasa paboyas nporpamma y4yebHoro Kypca "Anrebpa n Ha4yana
MaTemMaTu4yecKkoro aHanusa".

112.7.1. TloscHUTENbHAS 3AIIUCKA.

112.7.1.1. YueOnsrii kypc "Anredpa 1 Havyasa MaTEMaTHIECKOTO aHAMN3a" SIBJISCTCS OJHUM
u3 HamOoJiee 3HAYMMBIX B MPOTPaMME CPEIHEro 001iero odpa3oBaHMs, MOCKOJIbKY, C OTHOMI
CTOPOHBI, OH 00ECIIEYMBACT HHCTPYMECHTAIBHYIO 0a3y JUIsl U3YYCHHUS BCEX €CTECTBCHHO-HAYUHBIX
KYpCOB, a C IPYTOil CTOPOHBI, (OPMHUPYET JIOTHUECKOE U aOCTPAKTHOE MBIIIUICHUE 00YJaIOIIIXCS
Ha YypPOBHE, HEOOXOIMMOM I OCBOCHHUS HH(GOPMATHKH, OOIIECTBO3HAHUS, WCTOPUH,
CIIOBECHOCTH W JAPYrHMX JIUCHUIUIMH. B paMkax JaHHOTO Y4eOHOro Kypca OO0ydaromruecs
OBJIA/IEBAIOT YHUBEPCAIbHBIM SI3BIKOM COBPEMEHHON HayKd, KoTopass (GOpMyIupyeTr CBOH
JOCTIDKEHUS] B MAaTEMaTHIEeCKOl Gopme.

112.7.1.2. YueOHsbIii Kypc anreOpbl 1 HaYall MATEMAaTHIECKOTO aHAIM3a 3aKJIaJbIBACT OCHOBY
JUISL YCHEIIHOTO OBJIAJICHUS 3aKOHAMU (U3MKH, XUMHUHU, OWOJOTMH, MOHMMAHHUS OCHOBHBIX
TEHJICHIIUNA PA3BUTUS HKOHOMHUKHM U OOIIECTBEHHOW »W3HM, TO3BOJISIET OPUEHTHPOBATHCS B
COBPEMEHHBIX IU(MPOBBIX M KOMIBIOTEPHBIX TEXHOJIOTHUSX, YBEPEHHO HCIIONBb30BAaTh WX IS
JaTbHENIIIEro 00pa3oBaHus U B TOBCEIHEBHOM Xu3HU. OBliajieHne abCTPaKTHBIMU U JIOTUUECKH
CTPOTMMH KOHCTPYKUHUSMHU anreOpbl 1 MaTeMaTHYECKOTO aHaTN3a pa3BUBAET YMEHHE HAXOAUTh
3aKOHOMEPHOCTH, 000CHOBBIBATH UCTUHHOCTH, JIOKA3bIBATh YTBEPIKICHUS C TTIOMOIIBIO HHIYKITHH
U paccyXJaTh JeAyKTUBHO, HUCIOJIb30BaTh 0000IICHHE U KOHKPETU3AlHUI0, a0CTparupoBaHue U
aHaJIoTHI0, POPMUPYET KPEATUBHOE U KPUTHUECKOE MBIIIUICHHE.

112.7.1.3. B xozae m3y4eHus yueOHOTO Kypca "Anredpa 1 Hadasia MaTeMaTHYECKOTo aHajm3a"
06y‘-IaIOH_[I/IeC$I moJry4JaroT HOBBIII OITBIT PEIICHUA NPHUKIAAHBIX 3a7aa4, CaMOCTOATCIBHOIO
MOCTPOCHHUS MaTeMaTHYECKUX MOJENeld pealbHbIX CHUTyallud, MHTEPIpPETalud IOITy4YeHHBIX
pEIIeHHIA, 3HAKOMSTCSI C IpUMEpaMi MaTeMaTHYECKUX 3aKOHOMEPHOCTEH B MpHpoOJEe, HAYKe U
UCKYCCTBE, C BBIJJAIOIIUMUCS MaTEMATUYECKUMHU OTKPBITUSIMH U MX aBTOPAMHU.

112.7.1.4. Y4eGHblit Kypc 00s1afjaeT BOCIUTATEIbHBIM OTEHIIMAIOM, KOTOPBIN peau3yercs
KaK yepe3 yueOHbIi MaTepua, criocoOCTBYIOMNNA (OPMUPOBAHUIO HAYYHOT'O MUPOBO33PEHHUSI, TAK
U yepe3 crnenupuKy y4eOHOW AeATeNbHOCTH, TpeOylomeld NpOoJODKUTENIbHON KOHLIEHTPAIH
BHUMAaHHSI, CAMOCTOSTEIIHOCTH, aKKYPaTHOCTH W OTBETCTBEHHOCTH 32 TIOTyUYEHHBIN pe3yIIbTar.

112.7.1.5. B ocHoBe MeTOAuKH OOydYeHHUs aireOpe W HavyajlaM MaTeMaTHYECKOTO aHaau3a
JICKUT NESTETLHOCTHBIN MPHHIIAT 00YIeHUSI.

112.7.1.6. B cTtpykType yuebHOro Kypca "Anrebpa u Hayaja MaTeMaTHYeCKOro aHaimza"
BBIJICTICHBI CIEAYIOIIUE COAEPKATEIbHO-METOANYECKHE JUHUM: "Uucia W BbIYUCIEHUS',
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"Oyakuun u rpaduku', "YpaBHeHus W HepaBeHcTBa', "Hauama maremarmueckoro anammza',
"MHosecTBa U Joruka". Bce oCHOBHBIE COAEpKATEIbHO-METOUYECKUE JIMHUN HU3Yy4alOTCAd Ha
NPOTSKEHUH JIBYX JIeT OOYYEeHHS HAa YPOBHE CPEIHEro O0IIero oOpa3oBaHUs, €CTECTBEHHO
JIOTIOJNIHSASI APYT JApyra W IOCTENEHHO HACHIIIAsICh HOBBIMH TeMaMH W pasjaeiaMu. JlaHHBII
yueOHBI KypC SBISETCS HMHTETPATUBHBIM, IOCKOJIBKY OOBEIUHSET B cede cojaepKaHue
HECKOJIbKMX MaTEeMaTUYCCKUX JUCITUILINH, TAKKX KaK aireOpa, TPUTOHOMETPHS, MATeMaTHIECKUI
aHaJIN3, TEOPHUSI MHOXKECTB, MaTeMaTHIeCKas JIOTHKa U apyrue. [1o Mepe Toro kak o0ydaroniuecs
OBJIQJICBAIOT BCce Ooyiee IIMPOKMM MAaTEMAaTHYECKHUM ammaparoM, Y HHX IOCIEI0BATEIIBHO
dbopMUpYETCS U COBEPIICHCTBYETCS YMEHHE CTPOUTh MATEMATHUYECKYI0 MOJCNb pealbHON
CUTYyaIllMu, MPUMCHATh 3HAHMS, MOJYYCHHBIE NPH H3YYCHHH Y4YEOHOro Kypca, JUIsl pelIeHUs
CaMOCTOSTENILHO CHOPMYITHUPOBAHHON MATEMATHYECKOM 3a/1a4uH, a 3aTeM UHTEPIIPETHPOBATH CBOI
OTBET.

112.7.16.1. CopepxatenpHO-MeToANYecKast JUHUS "Uncina W BBIUMCIEHUS" 3aBepIiacT
(dbopMHpOBaHHE HABBIKOB MCIIOJB30BaHMS JEHCTBUTENbHBIX UYHCEN, KOTOpOe OBLIO HAayaTo Ha
YpOBHE OCHOBHOTO 00I1ero oopazoanusi. Ha ypoBHe cpemnero odimiero oOpa3oBaHus 0co00e
BHUMaHUE yzessercs (OpMHUPOBAHUIO HABBIKOB PALlMOHAIBHBIX BBIYHMCICHUH, BKIIOYAIOIIUX B
ce0s1 MCIIONIb30BaHUE PA3IMYHBIX (DOPM 3ammch 4uciia, yMEHHUE JeNaTh NPUKUJIKY, BBIOJIHATH
NpUOJIMKEHHBIE BHIYMCIICHUS, OLIEHUBATh YMCIIOBbIE BBIPAXKEHUS, pab0TaTh C MATEMaTHYECKUMHU
KOHCTaHTaMH. MHOXKECTBa HATypaJIbHBIX, LEJBIX, PALMOHAIBHBIX M JEHCTBHTEIBHBIX YHCEIN
JIONIOJIHSIOTCSL  MHOXKECTBOM ~ KOMIUIEKCHBIX ~uucel. B KakIoOM M3 3TUX MHOMECTB
paccMaTpuBalOTCSl CBOMCTBEHHBIC €My CHEelM(HUUYEcKHe 3aadydl W ONepaliu: JeJiCHHe Haledo,
ONEPUPOBAHUE OCTATKAMH Ha MHOXKECTBE LEJIBIX YHCEN, O0COObIe CBOMCTBA PAallMOHAIBHBIX U
UPPaMOHATILHBIX YUCENl, apU(METHUYECKHIE OTIepAIIiH, a TAK)KE H3BJICUCHUE KOPHS HATYPaIbHON
CTETIEHH Ha MHOXKECTBE KOMIUIEKCHBIX uHces. braromaps mociieoBaTellbHOMY PacUIMpPEHHIO
Kpyra UCIOJIB3yeMBIX YHCEN W 3HAKOMCTBY C BO3MOKHOCTSIMH WX TIPUMEHEHUS JUISl PEIICHHS
pa3INYHbIX 337a4 (POPMUPYETCS MPEACTABICHNE O €MHCTBE MATEMaTUKH KaK HAyKH U €€ POJIU B
MIOCTPOECHUU MOJIETIEN pealbHOr0 MUPA, IMIUPOKO UCIOJIB3YIOTCS 0000IIEHNE U KOHKPETU3allUsl.

112.7.16.2. Jluaus "YpaBHEHUS W HEPaBEHCTBA" pealu3yeTcs Ha MPOTSHKEHUH BCETO
00y4eHHs Ha ypOBHE CpEHEro 0011ero 00pa3oBaHusl, HOCKOJIbKY B Kaxa0M paszese [IporpamMmbl
IPEYCMOTPEHO pElIeHNnEe COOTBETCTBYIOIIUX 3a/1ad. B pesynpraTe oOywaromuecs: OBla/IeBalOT
pa3IMYHBIMH  METOJaMH  PEUICHHS palMOHAJIBHBIX, HWPPAIMOHAIBHBIX, ITOKA3aTeNbHBIX,
JOrapu(pMHUUECKUX U TPUTOHOMETPUUYECKHX ypaBHEHMH, HEPABEHCTB U CUCTEM, a TaKKe 3ajad,
coJepKammx mnapamerpsl. llomydeHHBIE YMEHHs IIMPOKO HMCIIONB3YIOTCS TPH HCCIEIOBAHUN
(GyHKLIUH ¢ TOMOIIBIO TPOU3BOIHON, IPU PEIICHUH NMPUKIATHBIX 3a/1a4 U 3a/1a4 Ha HaX0XKJICHHE
HanOOJBIINX W HAMMEHBIIUX 3HAUYeHUH (QyHKmH. JlaHHAs comepikaTenbHas JTUHMS BKIIOYACT B
ce0s1 Takke (QOpPMHPOBAHWE YMEHHUH BBINOJIHATH pacdyeTsl Mo ¢GopMmyiaM, MpeoOpa3oBaHUS
paMOHATIBHBIX, UPPANNOHATBHBIX M TPUTOHOMETPUYECKHX BBIPAKCHHUH, a TaKKE BBIPAKCHHIA,
coJepXKaluX CTeNeHH M Jorapudmel. braromaps M3ydeHHIO anreOpandyeckoro marepuaia
NPOMCXOMUT JalbHEWIIee pa3BUTHE ANTOPUTMHUYECKOTO H  aOCTPAKTHOTO  MBINUICHUS
oOyyaromuxcsi, (OpMHUPYIOTCS HaBBIKUA JETYKTUBHBIX PACCYXJIEHUH, paboThl ¢ CUMBOJIbHBIMU
dbopmamu, TpeACTaBICHNS 3aKOHOMEPHOCTEH W 3aBUCHMOCTEH B BHJC PABEHCTB W HEPAaBEHCTB.
Anrebpa npeanaraer 3¢ (eKTUBHbIE HHCTPYMEHTHI Ul pEIIeHUs] MPAKTUYECKUX U €CTECTBEHHO-
HAYYHBIX 3a7a4, HAaTrJISIHO IEMOHCTPUPYET CBOM BO3MOYKHOCTH KaK SI3bIKa HAYKH.

112.7.163. ConepxkarenbHo-MeToanueckas JnuHug "®OyHkuu u  rpaduu” TECHO
HeperuieTaeTcss ¢ APYrUMH JIMHUSAMH y4eOHOTO Kypca, MOCKOJbKY B KaKOM-TO CMBICIIE 3a/1aeT
MOCJIEA0OBATEIbHOCTh ~ M3YyYEHMsI Marepuana. l3yueHue  CTENEHHOH, MOKa3aTelbHOM,
JOrapu(pMHUECKON U TPUTOHOMETPUUYECKUX (PYHKIUM, UX CBOMCTB M rpa)uKOB, UCIIOIb30BaHUE
GyHKIMHI 1715 pereHust 3a1a4 U3 APYrux y4eOHbIX MPEIMETOB U PealibHOM JKU3HHU TECHO CBSI3aHO
KaKk ¢ MaTeMaTHYeCKUM aHaJU30M, TaK M C peIleHHEeM ypaBHEHHH M HepaBeHCTB. [Ipu sToM
0oJbIIOE BHUMaHUE yAenseTcs (OpMUPOBAHUIO YMEHHUs BhIpaxaThb (OpMyJIaMU 3aBUCHMOCTH
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MEXy Pa3IMYHBIMHA BEIIMYMHAMH, MCCIIEAOBATh IMOTYYCHHBIC (QYHKIIUU, CTPOUTh UX TPapuKH.
Matepuan 3TOH COAepKATeIbHOW JIMHWM HAlEJeH Ha pa3BUTHE YMEHUH W HAaBBIKOB,
MO3BOJIIIOIINX ~ BBIp@XaTh 3aBHCHMOCTH MEXAY BEIUYMHAMH B  pa3IndHON  (dopMme:
AHAIUTUYCCKOW, Tpaduyeckod U ciaoBecHOH. Ero wu3yueHue crmocoOCTBYeT pa3BUTHIO
AITOPUTMUYECKOTO MBIIIJICHUS, CIIOCOOHOCTH K 0000IIEHUIO0 U KOHKPETH3AIUH, UCITOJIE30BAHUIO
aHaJIOTUH.

112.7.164. CopepxatenbHast nuHus "Hauama maremaTHueckoro aHayinsa" TO3BOJISET
CYIIECTBEHHO PACIIUPUTHh KPyr KaK MaTeMaTHYECKHX, TaK M TMPHUKIATHBIX 3a7ad, JOCTYITHBIX
00yJaromuMcs, TaK KaKk y HUX IMOSIBIISIETCSI BO3MOKHOCTb CTPOUTH TPaQUKH CIOKHBIX (PYHKIUH,
OIIPEICTIATh MX HauOOJbIINE U HAUMEHBIINE 3HAUYCHHS, BBIYUCIATH IUIOMAIN GUTYp U 0OBEMBI
TEJI, HAXOIUTh CKOPOCTH M YCKOPEHHUs mporeccoB. [lanHas conepxarenbHas JTUHUS OTKPHIBAET
HOBBIE BO3MOXXHOCTH ITOCTPOCHHUS MaTeMaTH4YeCKUX MOJIENEH pealbHBIX CHTYallWi, IMO3BOJSET
HAXOJUTh HAWIydlllee peIIeHHE B NPUKIAJHBIX, B TOM YHCIE COIHMAIBHO-?KOHOMHYECKHX,
3ajjayaXx. 3HAKOMCTBO C OCHOBAMH MAaT€MaTHYECKOr0 aHalM3a CIIOCOOCTBYET pPa3BUTHIO
abcTpakTHOTO, (OPMATBHO-TOIMYECKOTO M KPEATHUBHOTO MBIIUICHUS, (DOPMUPOBAHUIO YMEHUH
pacrio3HaBaTh MPOSBICHUS 3aKOHOB MaTeMaTHKH B HayKe, TEXHUKE U UcKyccTBe. O0yyaromuecs
Y3HAIOT O BBIAIOLINXCS Pe3yIbTaTax, MOJIYYCHHBIX B XO/1€ Pa3BUTHS MAaTEMAaTHKHU KaK HayKH, U 00
UX aBTOpax.

112.7.16.5. CopnepxatenbHO-MeToANYeCKass TUHUS "MHOXXECTBA M JIOTHKA" BKIIOYAET B
ce0si 2JIEMEHTbl TEOPUU MHOXKECTB M MaTe€MaTU4eCKOH JIOTUKU. TeopeTHMKO-MHO>KECTBEHHBIE
IPEJICTaBICHNUS] IPOHU3bIBAIOT BECh KypC ILIKOJIBHOW MAaTeMaTUKU M IpeiaraloT Hanbosee
YHUBEPCAJIbHBIN $3bIK, OOBEIMHSIONIMNA BCE pa3fenbl MAaTeMaTUKU M €€ MPUIOKEHUH, OHU
CBS3BIBAIOT pa3Hble MaT€MaTUYECKHE NUCLUUIUIMHBI U UX MPHIIOKEHUS B €IuMHOE 1ienoe. BaxkHo
JlaTh BO3MOYKHOCTh 00Y4YaroLIeMycCsl TOHUMATh TEOPETUKO-MHOKECTBEHHBIN S3bIK COBPEMEHHON
MaTeMaTUKHU U MCIIOJIb30BaTh €0 JUIsl BEIPAXXEHUSI CBOMX MbICEH. J[pyruM Ba’kHBIM MPU3HAKOM
MaTeMaTHKH KaK HayKHM cjelyeT NpU3HATh CBOWCTBEHHYIO €l CTpOrocTb OOOCHOBaHUH H
CJIEZIOBAaHUE ONPEAEICHHBIM IIPABUIIAM MOCTPOSHMSI JOKA3aTeIbCTB. 3HAKOMCTBO C 3JIEMEHTAMHU
MaTeMaTHYeCKOM JIOTUKU CIIOCOOCTBYET Pa3BUTHIO JIOTMUECKOTO MBIIIJIEHUS OO0YyYaroluxcs,
MO3BOJIIET UM CTPOUTH CBOM PAaCcCYK/IEHUsI Ha OCHOBE JIOTUYECKUX MPaBUI, (POpMHUpPYET HaBBIKK
KPUTHYECKOTI'O MBIIIJICHHUS.

112.7.1.7. B y4e6HOM Kypce "AnreOpa i Hayasia MaTeMaTHIECKOTO aHan3a" MPUCYTCTBYIOT
OCHOBBI MaTEeMaTHYECKOTO MOJICIIMPOBAHMUS, KOTOPBIE TIPHU3BAHbI CITIOCOOCTBOBATH (DOPMHPOBAHHIO
HaBBIKOB ITOCTPOEHUS MOJIENIel peallbHbIX CUTYAIMi, HCCIEJOBAHUS 3TUX MOJEJEH C MOMOIIBIO
ammapara anreOpbl ¥ MaTeMaTHYeCKOTO aHajn3a, WHTEPIPETAUU MOTYyYCHHBIX Pe3yIbTaTOB.
Takue 3amaHusl BIUIETEHbl B KaXXIBIM M3 pa3JelioB NMPOTrpPaMMbl, MOCKOJIBKY BECh MaTepuall
y4eOHOTO Kypca IMUPOKO HCTONB3YeTCs IS pEIleHHs MPHUKIAJAHBIX 3anad. [lpu pemeHun
peabHBIX MPAKTHUECKUX 3a/1a4 00yJaroluecs pa3BUBal0T HA0I0aTeIbHOCTh, YMEHUE HAaXOAUTh
3aKOHOMEPHOCTH, abCTparupoBaThCs, UCIOIb30BaTh aHAJIOTHIO, 0000IaTh 1 KOHKPETHU3UPOBAThH
npobnemy. JlesTenpHOCTP MO (OPMHUPOBAHUIO HABBIKOB pPEIICHHUs MNPHUKIATHBIX 3a/1ad
OpraHM3yercss B TIpollecce H3y4deHHs Bcex TeM YydyeOHoro Kkypca "AnreOpa u Hayaia
MaTeMaTHYECKOro aHaium3a'.

112.71.8. OO0mee 4YKUCIO 4YacOB, PEKOMEHJOBAHHBIX /I HM3ydyeHHUs Y4eOHOTO Kypca
"Anrebpa u Hayasla MaTeMatuyeckoro aHanusza" - 272 ygaca: B 10 kiacce - 136 gacoB (4 daca B
Henento), B 11 kimacce - 136 yacoB (4 yaca B HEJENIO).

112.7.1.81. Bo3MmoxHa KOPpPEKTHpPOBKA OOIIETO YHMCIIa YacoOB, PEKOMEHJIOBAHHBIX IS
U3y4YeHUsl y4eOHOTO Kypca, ¢ y4eTOM MHIMBUIYAJIBHOTO MOX0/1a 00pa30BaTeIbHBIX OPraHU3alUil
K YTITyOJICHHOMY U3y4EeHHUIO anreOphl M Hayal MaTeMaTHIeCKOro aHalIN3a, B paMKax COOIOICHUS
TUTMEHUYECKUX HOPMATUBOB K HEJECIbHON 00pa3oBaTeIbHON Harpy3Ke.
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112.7.2. Copeprxanue obyuenus B 10 kimacce.
112.7.2.1. Ywucnia 1 BEIYUCICHUS.

Panmonansubie uncina. OOBIKHOBEHHBIE M JIECATUYHBIC APOOU, MPOIEHTHI, OECKOHEUHBIC
nepuoandeckue 1podu. [lpumenenue qpobdeil u MPOICHTOB IS PEIICHUS IPUKIATHBIX 3a/1a4 U3
Pa3JIMYHBIX OTPACIICl 3HAHUHN U PEATTbHON KU3HHU.

JleiicTBuTeNnbHBIC YHCla. PalmoHanbHBIE W WPpAlMOHANBHBIC 4uCia. ApudmeTnueckue
Oonepauuy C JCUCTBUTEIIbHBIMU 4YHMCIaMU. MOIysib JEHCTBUTEIIBHOTO YHCJIA U €r0 CBOMCTBA.
[TpuOnkeHHbIE BBIUMCICHUS, MpaBWJIa OKPYIJICHHs, TNPUKHUIKA M OLEHKAa pe3ysbTara
BBIYMCIICHU.

Crenenb ¢ nenbiM mokasateneM. buaom HeroTona. Mcnonp3oBanue moaxoasmein popmbl
3alACU AEUCTBUTEIBHBIX YUCEI I PEIIEHUS IPAKTUYECKUX 3a7a4 U IPEJCTABICHUS JAHHBIX.

Apudmernaeckuii KOpeHb HaTYpaTbHON CTENICHH U €r0 CBOWCTBA.

CreneHs ¢ PpallluOHAJIbHBIM II0KAa3aTCJIEM U €€ CBOﬁCTBa, CTENCHb C JCUCTBUTEIbHBIM
I10Ka3aTcjIcM.

Jlorapudm uncna. CoiicTBa norapudma. JlecsaTuuHbie U HATYpaIbHbIC JOTAPHU(PMBI.

CuHyc, KOCHHYC, TaHI'€HC, KOTAaHI'€HC YUCJIOBOTO apryMeHTa. ApKCHUHYC, apKKOCHHYC U
ApPKTaHI€HC YHUCIOBOTO apryMEHTa.

112.7.2.2. YpaBHEHUS U HEPABEHCTBA.

ToxnmectBa M TOXICCTBEHHBIC HpeO6p83OBaHI/IH. ypaBHeHI/Ie, KOpPCHb ypaBHCHMUA.
PaBHOCHIBHEBIE YPaBHCHUA U YPABHCHUA-CIICACTBUA. HepaBeHCTBO, peIICHUC HEPABCHCTBA.

OcCHOBHBIE METO/Ibl PEIIECHUs LENbIX U IPOOHO-pallMOHANIbHBIX YPABHEHUN U HEPABEHCTB.
MHorouieHsl 0T OAHON NepeMeHHOM. JleneHrne MHOrowIeHa Ha MHOTO4JIEH ¢ OCTaTKOM. Teopema
besy. MHorouiens! ¢ neiasiMu kosddunrentamu. Teopema Buera.

[IpeoOpa3oBaHus YUCTOBBIX BBIPAKEHUH, COIEPIKALIUX CTETIEHU U KOPHH.
HppaumonanbHsle ypaBHeHHs. OCHOBHBIE METO/IbI PEIICHUS UPPALMOHAIBHBIX YPAaBHEHUM.
[TokazaTenbHble ypaBHeHUA. OCHOBHBIE METO/IBI PEIICHUS ITOKA3aTEIbHBIX YPABHEHUMH.
[IpeoOpa3oBaHue BIpakeHUH, COAECPIKAIMX JOTapu(MBbl.

Jlorapudmuueckue ypaBHeHHs. (OCHOBHBIE METOABl PEIICHUS JOTapH(PMUUYESCKHX
YpaBHEHHUI.

OcHoBHBIE TpUTrOHOMeTpUYeckue Qopmynsl. [Ipeobpa3zoBaHne TPUTOHOMETPUUECKUX
BBIPAKECHUM. PellleHre TpUroHOMETpUYECKUX YPaBHEHUM.

Pemienune cucrem JNMHEHHBIX ypaBHEHUM. Marpuiia CHUCTEMbI JIMHEHHBIX YpaBHEHUH.
Onpenenurens MaTpuibpl 2 X 2, €r0 r€OMETPUYECKUN CMBICI U CBOMCTBA, BBIYHUCIECHUE €r0
3HAYEHUS, TPUMEHEHUE OMPENCIUTEIS U1l PEIICHUsI CUCTEMbI JIMHEUHBIX ypaBHEHUU. Pemenue
MPUKJIAJHBIX 3a/1a4 C IIOMOILBIO CUCTEMBI JINHENHBIX YpaBHEHUH. McciienoBaHue MOCTPOEHHOM
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MOJICJIN C TIOMOIIBIO MAaTPHI] i ONIPEICITUTEIICH.

IlocTtpoeHne MareMaTH4eCKMX MOJECIIEH PEAbHOM CUTyallMM C IIOMOILBIO YpaBHEHUH U
HepaBeHCTB. [[pyuMeHeHne ypaBHEHUI U HEPABEHCTB K PEIICHUIO MaTEMaTHUECKHX 3a]a4 U 3a7a4
U3 PA3JIUYHBIX 00J1aCTel HAYKU M peaibHOMN JKHU3HU.

112.7.2.3. ®yHK1MYU 1 rpaduKH.

OyHkIusA, crnocodbl 3agaHus ¢GyHKUMU. B3aumHO oOpatHble ¢yHkuumu. Kommosuims
dbyakuuid. ['paduk Gyakuu. SnemeHTapHbIe TpeoOpa3zoBanus rpadUKOB (HYHKIIAHN.

OO6nacte ompeneneHnss 1 MHOXecTBO 3HaueHUH QyHkiuu. Hynu ¢ynkuuu. IpomexyTtku
3HAKOMOCTOSIHCTBA. YeTHble n HeueTHble QyHKUMHU. [lepuogmueckue ¢ynHkumu. IlpomexyTku
MOHOTOHHOCTH (yHKIMU. MakcuMyMbl 1 MUHMUMYMbl (QyHKiuu. HanOosnbiiee 1 HauMeHblee
3HaYeHHs (PYHKIIMH Ha TPOMEXKYTKE.

JluHeiHas, KBagpaTudHas U APOOHO-IIMHEHHAS PYHKIIMHA. DIEMEHTAPHOE MCCIIEI0BAHNE U
MOCTPOCHHE UX TPAPHUKOB.

CrenenHas QyHKUMSI C HATypajdbHBIM U LIENBIM MOKa3zareneMm. Ee cBoiicTBa u rpaduk.
CpoiicTBa U rpauK KOpHS N-Oi CTENEeHH Kak (PYHKIHMH OOPAaTHOM CTENEeHHM C HATypaJbHBIM
MoKa3aTesieM.

[TokazarenpHas u norapudmuueckas QyHKIUH, UX cBoWcTBa U rpaduku. McnonszoBanue
rpadukoB QyHKIMIA ISl pelIeHUs] ypaBHEHUH.

TpuroHomeTrpuyeckass OKpPYKHOCTb, OIpEIEICHHE TPUTOHOMETPUYECKUX  (YHKIUI
YHCJIIOBOI'O apryMEHTA.

OyHKIMOHATBHBIE 3aBUCUMOCTH B PEAIbHBIX Mpoleccax U sBleHusX. [ paduku peaabHbIX
3aBHCUMOCTEM.

112.7.2.4. Hayayia MaTeMaTU4eCKOTO aHAIN3A.

ITocnenoBaTeabHOCTH, CIOCOOBI 3aJaHusI MOCIea0BaTeIbHOCTEH. MeToq MaTeMaTHYECKOH
HHAYKIOUU. MOHOTOHHI:IG 158 OFpaHI/I‘-ICHHI)Ie IIOCJICI0BATCIIBHOCTH. I/ICTOpI/Iﬂ BO3HUKHOBCHUA
MaTeMaTHYeCKOr0 aHaJIN3a KaK aHanu3a OSCKOHEUYHO MaJjbIX.

Apudmernueckass M TEOMETpUYECKas  Nporpecch. bBecKOHeYHO  yOBIBaroImas
reoMerpuueckas mporpeccusi. Cymma OECKOHEUHO YOBIBAIOIIEH TeOMETPUYECKON MPOTPECcCHH.
JIMHEeWHbIN U SKCITOHEHIIMAIBHBIN pocT. Yucno e. @opmyra CIOkKHBIX TPOLeHTOB. Mcnons30Banne
MIPOTPECCHUU JJISI PELICHUS PEATBHBIX 3a/1a4 ITPUKIIATHOTO XapaKTepa.

HenpepbiBHble QYHKIUU U UX CBOMcTBA. TOUKM pa3pbiBa. ACUMOTOTHI TpaUKOB (PYHKITHI.
CaoiicTBa (hyHKIMI HENMpPEpHIBHBIX HAa OTpe3Ke. MeTo/ MHTepBaIOB JJIS PEIICHUs HEPaBEHCTB.
[TprmMeHeHre CBOMCTB HENPEPhIBHBIX (QYHKIIUH [Tl pelIeHus 3a1a4.

[TepBas u BTOpas nmpousBoaHble PyHKIMU. OTNpeneneHne, reOMeTpUIECKUi U (PU3NIECKUN
CMBICJI IPOM3BOIHON. Y paBHEHUE KacaTelbHOM K rpaduky QpyHKIIUH.

[TponsBoaHsIe 3neMeHTapHBIX pyHKINH. [Ipon3BogHAS CyMMBI, TPOU3BEICHHS, YACTHOTO
KOMITO3ULIUH (PYHKITHH.

112.7.2.5. MHoXecTBa 1 JTOTHKA.


https://login.consultant.ru/link/?req=doc&base=LAW&n=470946&date=20.05.2025&dst=4&field=134
https://login.consultant.ru/link/?req=doc&base=LAW&n=364850&date=20.05.2025&dst=100007&field=134

MHOk€ecTBO, Omepaluyd HaJl MHOXECTBAMHM M UX CBOMcCTBa. J(marpammel Disiepa-BenHa.
[IpuMeHeHre TeOopeTUKO-MHOKECTBEHHOIO amnmapara Jid ONHCAHHs pealbHBIX MPOIECCOB U
SIBJICHUI, TIPU PEIICHUH 3324 U3 APYTHX y4eOHBIX MPEIMETOB.

OnpeﬂeneHHe, TCOpEMa, CBOMCTBO MaT€MaTHUECKOTO OGT:CKTa, CICACTBUC, 10Ka3aTCIbCTBO,
PaBHOCHUJIBHBIC YPAaBHCHHA.

112.7.3. Cognepxanue oOyuenus B 11 knacce.
112.7.3.1. Ywmcna v BBIYUCICHUS.

Harypanpable u menble uucna. [IpuMeHeHWEe TPHU3HAKOB ACTUMOCTH UENbIX YHCE,
HanbOonpImi obwmii nemurens (nanee - HOJl) u Hanmenswinee obmee kpatnoe (naee - HOK),
OCTAaTKOB 1O MOAYJIIO, aJIrOprUTMa EBKJII/II[a AJIg PpCIICHHUA 3aaa4 B ICJIbIX YHUCIIAX.

KommuekcHple uncna. AnreOpanyeckass UM TPUTOHOMETpHYECKass (OpPMBI  3alUCH
KOMIUIEKCHOTO uncia. ApupMeTndyeckue ornepanyu ¢ KOMIUIEKCHBIMU yHciamMu. M3o0paxeHue
KOMILJIEKCHBIX YHCeJl Ha KOOpAMHATHOH Iiockoctu. @opmyna Myaspa. KopHu n-oif crenenu u3
KOMIUIEKCHOTO uYucna. [IpuMeHeHne KOMIUIEKCHBIX YHCeNl JUIS pPEHICHUs (QU3UYECKUX W
reOMETPUYECKUX 3a/1ay.

112.7.3.2. YpaBHEHUS U HEPABEHCTBA.

Cucrema u COBOKYITHOCTb ypaBHeHI/If/'I M HCPABCHCTB. PaBHOCHIBHEIC CUCTEMBI I CUCTEMBI-
CIICACTBHA. PaBHOCUIIBHEIC HCPaBCHCTBA.

OT00p KOpHEH TPUTOHOMETPUUYECKHX YPABHEHUI C IMOMOIIBIO TPUTOHOMETPUYECKOM
OKPY’KHOCTH. PernieHne TpuroHoMeTpu4eCcKuxX HEPaBEHCTB.

OCHOBHBIE METO/IbI pEeILIEHHs TOKA3aTeNbHbBIX U JIOTapu(PMUUECKUX HEPABEHCTB.
OcHOBHBIE METO/BI PELICHUS UPPALIOHATIbHBIX HEPABEHCTB.

OCHOBHBIE METO/BI PELIEHUS] CUCTEM M COBOKYITHOCTEHN palliOHAIBHBIX, UPPALlMOHAIbHBIX,
MOKa3aTeNNbHbIX U JOrapu(PMHUUECKUX YPAaBHEHUH.

ypaBHeHI/Ifl, HEPaBCHCTBA U CUCTEMBI C IMapaMETpaMu.

HpI/IMCHCHHe ypaBHeHPIfI, CHUCTCM U HCPABCHCTB K PCIICHHUIO MATCMATUUCCKHUX 3a/1a4 U 3a/1a4
U3 pas3JIMIHbIX oOacreit HAayKU U peaﬂBHOﬁ JKU3HHU, UHTCPIIPETAI NS ITOJTYYCHHBIX PE3YJIbTATOB.

112.7.3.3. ®yHKIUYU U rpadUKH.

I'paduk kommnozunuu QyHkumid. I'eomerpudeckue oOpas3bl ypaBHEHH M HEpaBEHCTB Ha
KOOpPJMHATHOM INIOCKOCTH.

Tpuronomerpuyeckue GpyHKIMU, UX CBOMCTBA U TPaPUKH.

I'paduaeckue MeTo b1 pelieHns ypaBHEHUH 1 HEpaBEHCTB. [ paduueckre METOIbI pEIICHUS
3a/1a4 ¢ mapaMeTpaMmH.

Hcnons3zoBanne rpadukoB (pyHKIUN 11 UCCICIOBAHMS TPOIECCOB M 3aBUCHUMOCTEH,
KOTOpBIE BO3HUKAIOT MPU PELICHUH 3a/1a4 U3 IPYrUX yUeOHBIX MPEAMETOB U pealbHON KU3HU.

112.7.3.4. Hayaiia MaTeMaTU4eCcKOro aHaJIn3a.
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[IpumMeHeHre TPOU3BOAHOM K MCCIEIOBAHUIO QYHKIMI HAa MOHOTOHHOCTh U SKCTPEMYMBI.
Haxoxaenre HanOOoJIbIIEro 1 HANMEHBIIETO 3HAYeHU I HEeMTPEPhIBHOM (DYHKITUU HA OTPE3KE.

[IpumeHeHre TPOU3BOAHOW JUIsi HAXOXKICHHUS HAWIYYIIEro PEHICHUS B MPHUKIAIHBIX
3ajavax, JJIS ONpEICNICHUS CKOPOCTH W YCKOpPEHHS Ipolecca, 3adaHHoro Gopmynoid wim
rpaduxom.

[lepBooOpa3Has, OCHOBHOE CBOWCTBO MepBooOpa3HbIX. llepBooOpasHbie 37€MEHTapHBIX
byukuuii. [IpaBuna HaxoxACHUS IEPBOOOPA3HBIX.

NHurerpai. I'eomeTpruecKkuil CMbICII HHTErpajia. BeluucieHue onpeneneHHoro MHTerpaa no
dbopmyne Herotona-JleitoHua.

[IpuMenenune wuHTerpaga mjis HAXOXKIEHUS IUIOMAACH IUIOCKUX GUTYp B 0O0BEMOB
r€OMETPUYECKUX TEN.

[Ipumeps! pemenuii auddepeHnnanbHbIX ypaBHeHU. MaremaTiueckoe MOJeIupOBaHHe
pealbHBIX MPOIECCOB ¢ MOMOIIbIO AU(PepeHIInaANTbHBIX YPaBHEHUH.

112.74. Tlnanupyemble NpEAMETHBIC pE3yJIbTaThl OCBOCHHUS (enepaabHOl pabodei
nporpaMmsl yueOHOro kypca "Anredpa u Hauana MaTeMaTHYECKOro aHajiu3a" Ha yriyOJIeHHOM
YPOBHE Ha YPOBHE CpEIHEr0 00I1Iero 00pa3oBaHus.

112.74.1. K xoniy o0y4enus B 10 kiacce 00y4aromuiics MOTYYUT CICTYIOIIHE IPEIMETHBIC
Pe3yNIBTATHI IO OTJCIIBHBIM TeMaM (penepalibHO# padoueli mporpaMmbl yaeOHOTo Kypca "Anredpa
U Hayajla MaTeMaTU4YecKoro aHaiausa'":

112.74.1.1. Ywucina v BEIYUCICHUS:

CBO6OI[H0 ONEprupoOBaAThH MOHATUAMU: pAllMOHAIBHOC YMCIIO, OecKoHeUHas nepruoanvcCKas
I[p06b, IMMPOLCHTHI, WPPALMOHAJIBHOC YHUCIIO0, MHOKCCTBA pPAOUOHAJIBHBIX H ZLCIZCTBHTCHBHLIX
YuCeii, MOAYJIb HGﬁCTBHTCJ’IBHOFO qucia,

MPUMEHSTh APOOU U MPOILEHTHI I PelIeHHs TPUKIAIHBIX 3a7a4 U3 Pa3INuHbIX OTpaciiei
3HAHUU U pEAIbHOM KU3HH;

MPUMEHSTh MPUOIMKEHHbIE BBIYMCIEHUS, MpaBUjia OKPYIVIEHUS, NPUKUAKY U OLEHKY
pe3yJibTaTa BEIYUCIIEHU;

CB060,Z[HO OIICpHUPOBATH IOHATHEM: CTCIICHb C MCJIbIM IIOKA3aTCJICM, HWCIOJb30BATH
MoAXOAAIIYTO (I)OpMy 3alMCH JIEHCTBUTEIbHBIX YHCET IJISI peliCHUs IPAKTUYCCKUX 3a7ad U
MNpEaACTaBJICHUA JaHHBIX,

cBOOO/IHO ONEPUPOBATH MOHATHEM: apU(PMETHUECKUI KOPEHb HaTypalbHOM CTETIEeHU;
CBOOOJTHO OTIEPUPOBATH MOHATHEM: CTEIIEHb C PALIMOHATIBHBIM ITOKa3aTelNeM;

CBOOOJHO OMEpUPOBATh MOHATHSIMH: JOrapudM UWcIa, ACCATUYHBIE M HaATypallbHbBIE
norapumer;

CBOOOJHO ONEpPUPOBATh TOHSATHIMU: CHHYC, KOCHHYC, TaHT€HC, KOTAHI'CHC YHCIIOBOTO
apryMeHTa,

OTIEpUPOBATH MOHATHAMU: APKCUHYC, apKKOCHHYC ¥ aPKTAaHT€HC YUCIOBOTO apryMeHTa.
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112.741.2. YpaBHEHUS U HEPABCHCTBA:

CBOOOJHO ONEPUPOBATh MOHITUAMU: TOXKAECTBO, ypaBHEHHE, HEPABEHCTBO, PABHOCUJIbHbBIE
YPaBHEHUS U YPaBHEHUSA-CIIEACTBUS, PABHOCUIIBHBIC HEPABEHCTBA;

IIPUMEHATE Pa3IMYHBIC MCETOAbI PCUHICHUA pPalUuOHAJIbHBIX U I[pO6HO'paI_[I/IOHaJ'II>HBIX
ypaBHeHHﬁ, IMPUMCHATH MCTOA MHTCPBAJIOB JIsI pCHICHUA HCPABCHCTB,

CBOOOJHO OINEpPUPOBATh MOHATUSMHU: MHOTOUYIEH OT OJHON MEepeMEHHOW, MHOTOWIEH C
1eNnbpIMU K03 puimeHTaMu, KOpHU MHOTOWIEHA, TPUMEHSTh JIeJICHUE MHOTOWICHA HA MHOTOUYWICH
¢ ocTaTKoM, TeopeMy besy u Teopemy Buera ms perenus 3anay;

CBOOOZIHO OIEpUPOBaTh IOHATUSMU: CUCTEMA JIMHEHHBIX YpaBHEHMM, MaTpuua,
ONpeAenuTeNb MaTpUllbl 2 X 2 M €ro IeOMETPUYECKUH CMBICH, HCIOJIb30BaTh CBOMCTBA
onpenenuTens 2 X 2 A BBIYUCICHUS €r0 3HAY€HUs, IPUMEHATh ONPEIESIIUTEIN A PELICHUs
CHUCTEMBI JIMHEMHBIX YPAaBHEHUMH, MOJCIMPOBATh PEAIbHBIE CHUTyallUd C IOMOLIBIO CHCTEMBI
JUHEMHBIX YPABHEHMM, WCCIENOBaThb IIOCTPOEHHBIE MOJEIM C IIOMOLIBIO MAaTpUlLl H
OIIPEIEIUTENEH, HHTEPIIPETUPOBATH ITOJIYYEHHBIN PE3yJIbTaT;

HCIIOJIb30BaTh CBOMCTBA HeﬁCTBHﬁ C KOpHAMH JIA Hp606paSOBaHI/IH BBIpa)KeHHﬁ;

BBIIIOJIHATH Hp606pa30BaHI/I$I YHUCJIOBBIX BBIpZDKCHPIfI, coacpiKammx  CTCIICHU C
panuOHaJIbHBIM IMOKAa3aTCIICM,

HCIOJIb30BaTh CBOMCTBA JIorapu(MOB AJisi MpeoOpa3oBaHus JTorapu(MUIECKIX BBIPAKEHUIH;

CBOOOZIHO  ONEpUpoBaThb  MOHATHSMHM:  HppallMOHAJIbHbIE,  IOKa3aTelIbHbIE U
JorapuMuuecKre ypaBHEHMsI, HAXOJUTh UX PELIEHUS C IMOMOIIBI0 PAaBHOCHIBHBIX NEPEX0/0B
VI OCYIIECTBIISAS IPOBEPKY KOPHEN;

IPUMEHSATh  OCHOBHBIE  TPUTOHOMETpUYECKHEe  (QOpMyNbl A NpeoOpazoBaHMS
TPUTOHOMETPUUECKUX BBIPAKEHUI;

CB06OI[HO OINICpHUPOBATE IIOHATUCM: TPUTOHOMETPUUCCKOC YpPABHCHHUC, JMIPUMCHATH
HeO6XO,I[I/IMI>Ie CI)OpMy.TIBI JJI1 peHICHUA OCHOBHBIX TUIIOB TPUTOHOMETPUUCCKUX ypaBHeHHﬁ;

MOACIIMPOBATE PCAJIBHBIC CHTyallMd Ha SA3BIKC a.nre6pr,1, COCTAaBJIATHL BBIPAXKCHUA,
YpaBHCHHA, HCPABCHCTBA 110 YCJIOBUIO 3aJaydd, HCCICAOBATHL IMOCTPOCHHBIC MOACIU C
HCIIOJIb30BAHHUEM allliapara aJIFC6pLI.

112.74.1.3. ®dyukuuu u rpapuKu:

CcBOOOJHO OMNEpUpOBaTh MOHATHAMH: (DYHKLHSA, CIOCOOBI 3aJaHusl (QYHKIMH, B3aUMHO
oOpaTHble (QYHKIMHM, KOMOO3ULIMS (QyHKUUN, rpa@uKk (YHKIUH, BBIIOJIHATH 3J€MEHTapHbIE
npeobpa3zoBanus rpaduKoB PyHKIINIA;

CBOOO/JIHO OMNEpUpPOBaTh MOHATHSAMH: OOJACTh ONpPENENICHHUS U MHOXXECTBO 3HAUECHUM
byHKIMY, HyTU QYHKIUHU, TPOMEXKYTKH 3HAKOIIOCTOSIHCTBA,

CBOOOJHO ONEpUPOBATH TOHATUSMHU: YETHBIE W HEYETHbIE (YHKIUHU, TEPUOAUUYECKUE
GyHKIIMM, TPOMEXKYTKM MOHOTOHHOCTH (DYHKUMH, MaKCUMyMbl W MHHMMYMBI (YHKIUH,
HauOoJbIlIee U HAaMMEHblIee 3HaueHne QyHKIIUU Ha IPOMEKYTKE;

CcBOOOJHO OINEpPUPOBATh MOHATHSIMM: CTENeHHas (YHKIUS C HATypaJbHBIM M IIEJIbIM
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nokasaresem, rpauk cTeneHHON QyHKIMY ¢ HaTypallbHBIM U LIEJIBIM MToKa3aTesieM, rpaguk KOpHs
N-oii cTeneHu Kak (yHKIMN 0OpaTHOM CTENEHH ¢ HaTypalbHBIM MOKa3aTelIeM;

ONEpPUPOBATh TMOHATUSAMHU: JIMHEWHAs, KBaJpaTHYHAs W JpOOHO-TMHEHHas (QYHKIUH,
BBITOJIHATH 3JIEMEHTAPHOE UCCIIEIOBAaHHUE U IIOCTPOCHUE UX TPa(PUKOB;

CBOOOJHO ONEpUPOBaTh NOHATHAMM: IOKa3aTeslbHas W Jjorapupmuyueckas (QyHKIMH, UX
CBOWCTBA U IrpaMKH, UCIIOIB30BaTh UX I'paUKHU ISl pEIICHHs YpaBHEHHIA;

CcBOOOJHO OINEPUPOBATh MOHATUSIMU: TPUTOHOMETPHUYECKas OKPY>KHOCTb, OIMpeiesieHue
TPUTOHOMETPUUECKUX (YHKIIMI YUCIOBOTO apryMEHTa;

UCIOJIb30BaTh Tpaduku (QYHKIUMN AT UCCIICOBAHMS IMPOIIECCOB M 3aBUCHUMOCTEH TpH
pellleHnn 3aja4y U3 APYrux y4eOHBIX MPEJAMETOB M PEaTbHOM JKU3HM, BBIpaXKaTh (opMyliaMu
3aBUCUMOCTH MEXy BEJIUYMHAMMU;

112.7.4.1.4. Hauana MaTeMaTHYEeCKOTO aHAIN3A:

CBOOOJHO ONEpPUPOBATh IMOHATHUAMHU: apu(METHUeCKass M TeOMEeTpHUYecKas MpOorpeccus,
0eckOoHEUHO yObIBarollasi FreOMETPUYECKas IPOrpeccusi, JIMHEHHbIM U 3KCIIOHEHIUAIbHBIN POCT,
(dopMyia CII0XKHBIX NPOLIEHTOB, UMETh MIPE/ICTABICHUE O KOHCTAHTE;

HCIIOJIB30BATh MMPOTPCCCHUU JIAA PCIICHUA PCAJIbHBIX 3aJa4 MMPUKIIAAHOI'O XapaKTepa,

CBO6OILHO OIICPpHUPOBATH IIOHATHAMMU noCICaA0BaATCIbHOCTD, CIIOCOOBI 3aJaHusd
HOCHGHOB&TGHBHOCTCﬁ, MOHOTOHHBIC U OT'PAHUYCHHBIC IMOCICAOBATCIIBHOCTHU, IOHUMATh OCHOBBI
3apOXKIACHUA MATCMATHYCCKOI'0 aHaJIn3a KaK aHaJIn3a OECKOHEYHO MaJIbIX,

cBOOO/IHO ONEpUpOBaTh MOHATHUAMU: HENpepbIBHbIE (YHKIUHU, TOYKHU pa3pbiBa Irpaduka
(GYHKIIMH, aCUMITOTHI rpaduka (GyHKIUY;

CBOOOJHO ONEpUpOBaTh MOHATHEM: (YHKIMs, HENpepblBHAS Ha OTpe3Ke, NPUMEHSTH
CBOICTBa HEMPEPHIBHBIX (PYHKIIMH JIsl pelIeHus 3a/1a4;

CBOOO/THO ONIEpUPOBATh MOHATHAMMU: TIepBasi U BTOpasi IPOU3BOIHbIE (DYHKIIMH, KacaTellbHas
K rpaduky QyHKIUY;

BBIYUCIISATH IPOU3BOJIHBIE CYMMBI, TPOU3BEICHNUS, YaCTHOTO U KOMITO3UIIUHU JIBYX () YHKIUH,
3HATh IPOU3BOIHBIE AIIEMEHTAPHBIX (PYHKIINA;

WCIOJIb30BaTh TEOMETPUICCKHIH U PU3NICCKUIT CMBICIT IPOU3BOTHOM JUTSI PEIIICHHS 3a]1a4.
112.7.4.1.5. MHOXeCTBa U JIOTUKA:
CBOOOJTHO OTICPUPOBATH IOHATHUSIMA: MHOXECTBO, ONIEPAIMN HaJT MHOKECTBAMH;

HCIOJIb30BaTh TEOPETHUKO-MHOKECTBEHHBIN anmnapar AJisl ONKMCaHUs pealbHBIX MIPOLIECCOB U
SIBJICHUH, TIPU pEIIEHUH 33]a4 U3 APYTHX y4eOHBIX MPEIMETOB;

cBOOOJIHO OMEepUpOBaTh TMOHATUSMU: OIpEAeTICHHE, TeopeMa, ypaBHEHHUE-CIIEACTBHE,
CBOWCTBO MaTeMaTHUECKOro 00bEeKTa, 10Ka3aTeNIbCTBO, PABHOCUIIbHbBIE YPAaBHEHHSI M HEPABEHCTBA.

112.7.4.2. K xonuy ooyuenus B 11 knacce 00y4arOLIMACs HOAYYUT CIEAVIOIUE IIPEIMETHBIE
ya

pe3yNbTaThI IO OTAETBLHBIM TeMaM (enepanbHOi paboueii mporpaMMbl yaeOHOTo Kypca "Anredpa

¥ Hayvajla MaTEMaTHYECKOTro aHaian3a':
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112.7.4.2.1. Ywucna v BEIUUCIECHUS:

CBOOO/IHO ONIEPHUPOBATh NOHATHAMU: HaTYPaJIbHOE U 1I€J0€ YKMCII0, MHOXKECTBA HATYPalIbHbIX
U LIEJIBIX YMCEl, UCII0JIb30BaTh Npu3Haku Aenumoctu nenslx yuces, HOJ[ u HOK nHarypanbHbIX
YyHCell AJI PEeIeHus 3a1a4, IPUMEHATh aropuT™M EBknnaa;

CBO6OI[HO OIICpHUPOBATH NOHATUCM OCTAaTKa IO MOAYJIIO, 3alIMChIBATh HATYPAJIbHBIC YK CJId B
Pa3JIMYHBIX MTO3UITHUOHHBIX CUCTECMAX CHUCIICHUA,

CBOOOJHO OIEPUPOBATH MOHATUAMU: KOMILJIEKCHOE YHMCIO U MHOXXECTBO KOMIUIEKCHBIX
Yuces, NMPeICTaBlIATh KOMIUIEKCHBIE YHCIA B alreOpandeckoll U TPUTOHOMETPUYECKOH (opme,
BBINOJIHATH apUPMETHIECKHUE ONIEPALUU C HUMH U N300paXkaTh HAa KOOPIMHATHON TIOCKOCTH.

112.74.2.2. YpaBHEHUS 1 HEPABEHCTBA!

CBO60,Z[HO OIICPUPOBATH IIOHATUAMMU: HppalliOHAJIbHBIC, IIOKa3aTCJIbHBIC n
JIOFapI/I(i)MI/I‘-IGCKI/Ie HCPABCHCTBA, HAXOAUTH UX PCHICHUSA C IOMOIIBI0 PABHOCUJIBHBIX IIEPEXOI0B;

OCYHICCTBJIATD OT60p KOpH@fI I[IpU PCIICHHUU TPUTOHOMETPUUCCKOTO YPABHCHU A,

CB06OI[HO OICpUpOBATL IMOHATHUCM TPUIOHOMCTPUYCCKOC HCPABCHCTBO, IIPUMCHATDH
HeO6XO,I[I/IMHe (bOpMy'J'IBI U PCHICHHA OCHOBHBIX THIIOB TPUT'OHOMETPHYCCKHUX HCPABCHCTB,

CBOOO/IHO ONEPUPOBATh MOHATUSIMU: CUCTEMA U COBOKYIHOCTh YPAaBHEHUN U HEPABEHCTB,
PaBHOCHIIBHBIE CUCTEMBI U CUCTEMBI-CIIEACTBUS, HAXOAUTh PEIICHUS] CUCTEMBI M COBOKYITHOCTEM
pallMOHATIBHBIX, WPPALMOHAIBHBIX, TIOKA3aTENbHBIX U JIOTapU(PMHUECKUX YpaBHEHUH WU
HEPABEHCTB;

peiatb palyvOHAJIBHBIC, HWPPAUOHAIBHBIC, ITOKA3aTCIbHEIC, HOFapI/I(l)MI/I‘IeCKI/IG n
TPUTOHOMCTPHUYCCKUEC YPABHCHUS U HCPABCHCTBA, COACPIKAIINUEC MOAYJIN U ITAPaAMCTPHI;

MIPUMEHSTH rpauuecKre METObI AJIsl PEIlIeHUs] ypaBHEHUN U HEPABEHCTB, a TakKe 3aa4 ¢
napaMmeTpamy;

MOACIIMPOBATE PCAJIBHBIC CHTyallud Ha A3BIKC anre6pLI, COCTaBJIATH BBIPAKCHUA,
YpaBHCHU:, HCPABCHCTBA U UX CUCTCMBI 110 YCJIIOBHUIO 3a/1a4U, UCCICAOBATH IMOCTPOCHHBIC MOACIIN
C UCITIOJIb30BAHUCM arlrapara anre6pLI, HHTCPIPECTUPOBATH HOHY‘-ICHHLIﬁ pe3yibTar.

112.74.2.3. ®dysxuuu u rpaduku:

CTPOUTH TpaUKU KOMIO3ZUIUHN (DYHKIMHA C IMOMOIIBIO 3JIEMEHTAPHOIO HCCIIEIOBAHUS U
CBOMCTB KOMITO3ULINU ABYX (YHKIIMIA;

CTPOUTH FEOMETPHUECKHE 00pa3bl YpaBHEHH U HEPABEHCTB HA KOOPAMHATHOM MJIOCKOCTH;
CBOOO/IHO ONEPUPOBATH MOHATUSAMU: TPa(UKH TPUTOHOMETPHUECKUX (PYHKIIHIA;
MPUMEHSITh PYHKIUHU IJI1 MOJICTHPOBAHUS U UCCIIEIOBAHUS peabHBIX TIPOIECCOB.
112.7.4.2.4. Hauama MaTeMaTHYECKOI'0 aHAIM3a:

UCIIOJIb30BATh MPOM3BOAHYIO JUIsI HMCCIEAOBaHMSA (PYHKIMH Ha MOHOTOHHOCTh H
JKCTPEMYMBI,

HaXOJUTh HauOoJIbIlIee U HaUMEHbIlIee 3HaUeHUs (YHKIIMH HEMTPEPhIBHON Ha OTPE3KE;
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UCII0JIb30BATh TPOM3BOHYIO JIJIsl HAXOXKICHHS HAMITYYIIETO PEIICHUS B TIPUKJIAHBIX, B TOM
YHCIIe CONUAbHO-3KOHOMHUYECKHX, 3a/1a4aX, s OIPEICICHIsI CKOPOCTH M YCKOPEHHS MpoIiecca,
3a1aHHOTO POPMYIION WK rpaduKoMm;

CBOOOJTHO OIEPUPOBATh MOHIATUAMU: MTEPBOOOPA3HAs, ONMPEACICHHBIN HHTETPaJl, HAXOIUTh
NEPBOOOPA3HbIC AJIEMEHTAPHBIX (DYHKIMA W BBIYHCIATH HHTErpaid mo ¢opmyne HbroToHa-
JleiiOHuIa;

HaxoauTh IJ101Iagu IIJIOCKHX (1)I/Il“yp 1 00BEMEI TEII C MMOMOIIBIO MHTETPAJIA;

UMETh TPEACTABICHUE O MATEeMATHYECKOM MOJCIUPOBAHWM HA TPUMEPE COCTaBICHUS
nuddepeHIaIbHBIX YPaBHCHUH;

peliaTh MPUKJIAAHBIC 3ada4d, B TOM YHCJIC CONHUAIIBHO-DKOHOMHWYCCKOI0O U (1)I/I3I/I‘-ICCKOF0
XapakTepa, CpeaACTBaMH MAaTCMATHUYCCKOI'O aHaJIn3a.

112.8. PepnepanbHan paboyas nporpamma y4yebHoro kypca "lNeomeTtpus”.
112.8.1. TlosicHuTenbHAas 3aIlHCKa.

1128.1.1. T'eometpus sBIsAETCS OAHUM M3 0A30BBIX KypCOB Ha YPOBHE CPEIHEro 0OIIero
o0pa3oBaHMs, TaK KaK 00ECIICYNBACT BO3MOKHOCTh M3yUeHUS AUCIHUILINH €CTECTBEHHO-HAYTHON
HAIPABJICHHOCTH ¥ MPEIMETOB TYMaHUTAPHOTO NUKIA. Jlormueckoe MbluieHHe, GOpMUPYyEeMOe
IPH U3YYCHUH OOYYAIOIIUMUCS TMOHSITUHHBIX OCHOB T€OMETPHUH, TPHU J0KA3aTCIBCTBE TCOPEM U
MOCTPOCHUH 1IETIOUKH JIOTHUECKUX YTBEPKACHUN MPHU PEIICHUN T€OMETPUYECKUX 3aayu, YMEHHE
BBIJIBUTATh M ONPOBEPraTh THUIIOTE3bI HEMOCPEJACTBEHHO WCIIONB3YIOTCS MPU PEIICHUH 33ad
€CTECTBEHHO-HAYYHOTO [IUKJIA, B YACTHOCTH (DU3MUYECKUX 3a/1a4.

1128.1.2. lIlenp ocBoeHUs MmporpaMMmbl ydeOHoOro kypca "l'eomerpus" Ha yriyOJIeHHOM
YPOBHE - pa3BUTHE MHAMBHUAYaAJIbHBIX CIOCOOHOCTEN O0y4aromuxcs Mpu U3y4eHUH T€OMETPHH,
KaK COCTaBJISIOIIEH mpenMeTHoll obmactu "MaremaTnka U uHpopmaruka" yepes3 obecriedeHne
BO3MOXXHOCTH TPHOOPETEHUSI U HMCMOJIb30BaHUS OoJjiee IIyOOKMX TeOMETPUYECKHX 3HAaHUN U
NefcTBUH, crenn(UYHbIX F€OMETPUH, U HEOOXOJUMBIX ISl YCHEIIHOro Mpo(hecCHOHAIbHOrO
00pa30BaHMs, CBSI3aHHOTO C UCIOJIb30BaHUEM MaTEeMAaTHUKH.

1128.1.3. IlpuopureTHbIMH 3a7ayaMM Kypca TE€OMETpUM Ha YIIyOJIEHHOM YpPOBHE,
pPaCIIMPSIONIMMHA ¥ YCHITUBAIOIINMHU Kypc 6a30BOTO YPOBHSI, SIBJISTFOTCS:

paciiipCHuC NpCACTABJICHUA O TCOMETPUHN KAaK YaCTU MHpOBOﬁ KYJIbTYPBI U (I)OpMI/IpOBaHI/IC
OCO3HAaHHA B3aUMOCBA3U I'COMETPUHN C OKPYKAOIIUM MHUPOM;

¢dbopMHpOBaHKE TIPEJICTABICHUS O NPOCTPAHCTBEHHBIX (UI'ypaX Kak O BaKHEHIINX
MaTeMaTUYECKUX MOJEIISX, TO3BOJISIONIUX ONUCHIBATh U U3y4YaTh Pa3HbIE SIBJICHUS OKPYKAIOILIETO
MUpa, 3HaHHE MOHATUIHHOTO anmnapara 1o paszaeny "CrepeomeTpus” yueOHOTo Kypca reoMeTpHH;

CbOpMI/IpOBaHI/Ie YMCHHUA BJIaJICTh OCHOBHBIMU ITOHATUAMHA O ITPOCTPAHCTBCHHBIX (bnrypax n
X OCHOBHBIMH CBOﬁCTBaMH, 3HAHUC TCOPECM, (I)OpMy.TI U YMCHHUC HUX IPUMCHATb, YMCHUA
AOKa3bIBaTh TCOPCMBI U HAXOJUTHb HCCTAH AAPTHLIC CIIOCOOBI pCIICHHUA 3a1a4,

¢dbopMHpOBaHHE YMEHHUS paclio3HaBaTb Ha 4YepTekax, MOJEISIX U B pEaJbHOM MHUDE
MHOT'OI'PAHHUKH U TeJa BPAILLEHUs, KOHCTPYUPOBAaTh FT€OMETPUUECKUE MOJIEIH;

¢dbopMupoBaHue MOHUMaHUS BO3MOYKHOCTHU aKCHOMaTHYECKOTO MTOCTPOCHHUS
MaTeMaTUYeCKUX Teopuid, GOpMUPOBAHNE MOHUMAHUS POJIM aKCHUOMATHKH NPHU MPOBEACHUU
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pacCyKIIeHH;

(bopMupoBaHHEe YMEHHUS BIIAJETh METOJAMHU JOKA3aTEIbCTB U AJITOPUTMOB PELIEHUS, YMEHUS
UX MPUMEHSTH, IPOBOAUTD JOKA3aTEJIbHBIE PACCYXKACHUS B XOJI€ PEIICHUS CTEPEOMETPUUECKUX
3ajlay U 33124 ¢ IPaKTUYECKUM COZiepKaHueM, (OpMUPOBAHUE MPEICTABIECHUS O HEOOXOIUMOCTH
JI0Ka3aTelIbCTB MpPU OOOCHOBAHWM MAaTEMaTHUYECKHX YTBEPXKACHUH M POIM AKCMOMATHKH B
IIPOBEJCHUU I€IYKTUBHBIX PACCYXKICHH;

Pa3sBUTHEC W COBEPIICHCTBOBAHHMEC MHTCIUICKTYAJIBHBIX HW TBOPUYCCKHUX CIIoCOOHOCTEH
06yqa101u14xc>1, [MO3HABaTEIILHOM AdKTHUBHOCTH, HCCIICIOBATCIbCKUX YMCHHﬁ, KPUTHYHOCTH
MbBIIIJICHUS, HHTCPCCA K U3YUCHUIO I'COMCTPUU;

¢dopmupoBanue (YHKIMOHATBHOH TI'PAMOTHOCTH, pEJIEBAHTHONH TI'E€OMETPUHU: YMEHHS
pacrio3HaBaTh POSBICHHUS T€OMETPUYECKUX TOHATUH, 00BEKTOB U 3aKOHOMEPHOCTEHN B peallbHbIX
KU3HEHHBIX CUTYyallUSX W TPU HU3YYEHUHM JIPYyrUX YYEOHbIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEM M 3aKOHOMEPHOCTEH, MOJEIUPOBAaHUS pEAIbHBIX CHUTyalli, HCCIENOBaHUSA
IIOCTPOEHHBIX MOJENEN, HHTEPIIPETALUH IO YYEHHBIX PE3YyJIbTaTOB.

112.8.1.4. OcHOBHBIMHU CcOJEpKaTeNbHBIMH JHHUSIMH yueOHoro kypca "['eomerpus” B 10 -
11 kmaccax sasnstores: "llpsamble u mockoctu B npoctpaHcTse', "MHororpanauku, "Tena
BpaieHus", "BekTopbl u KoopAauHaThl B mpocTpanctse", "J[BUxkeHUs B IpOoCTpaHCTBE".

1128.15. CdopmymupoBanHoe B PI'OC COO TpeboBanue '"yMeTh OINEPUPOBATH
HNOHATUSMU'", PEJICBAaHTHBIX T€OMETPUU Ha yriIyOJieHHOM ypoBHe oOyuenus B 10 - 11 kmaccax,
OTHOCHUTCSI KO BCEM COJIEpKaTeIbHBIM JIMHUAM Yy4eOHOIro Kypca, a (opMHUpOBaHUE JIOTHUYECKUX
YMEHUH pacIpeeNsieTcsi He TOJIBKO MO COAEpKaTeNbHBIM JTMHHUSM, HO U 10 TOJaM OOydYeHHUs.
Conepxanne  00pa3oBaHHUS, COOTBETCTBYIOIIEE IMPEAMETHBIM  pe3ylbTaTaM  OCBOEHHS
®enepanibHON pabouell MporpaMMbl, paclpeneIeHHbIM 10 rojaM o0y4eHHUs, CTPYKTYpPUPOBAHO
TakuM 0Opa3oM, 4TOObI KO BCEM OCHOBHBIM, HPUHIMIHAIBHBIM BOIPOCaM OO0ydYaroluecs
o0palaJnch HEOJHOKPATHO, 4YTO IIO3BOJISIET OPTraHW30BaTh OBJIAJCHHE TI'C€OMETPUYECKUMHU
HNOHATUSAMHM M HaBBIKAMHU IIOCJIEJOBATEIbHO W TOCTYNATEIbHO, C COONIOJEHHEM MpPHUHIUIA
NIPEEMCTBEHHOCTH, a HOBBIE 3HAHHMA BKJIIOYaTh B OOIIYIO CHUCTEMY T€OMETPHYECKUX
IpeCTaBIeHUH 0OydJarOUINXCsl, PACIIUpss U yriyOssis ee, o0pa3ys IpOYHblE MHOXKECTBEHHBIE
CBSI3M.

112.8.1.6. Ilepexon Kk U3y4EHHIO FT€OMETPUH Ha YIITYOJIEHHOM YPOBHE MO3BOJISIET:

co3math ycioBus i guddepeHnmanmu  0OydeHHs, TOCTPOSHUS WHIANBUIYaTbHBIX
00pa3oBaTeNbHBIX MPOTPaMM, 00ECTICUYNTh YIITYOJIEHHOE H3yUYeHHE TEOMETPUHN KaK COCTABJISIOIICH
yueOHoro npeamera "MaremaTtuka';

MOJITOTOBUTh O0YYAIOIIUXCS K MPOJODKEHUIO M3YYCHUST MAaTEMAaTUKUA C YY€TOM BBIOOpa
Oyayuied mpodeccun, obecrieyrBasl MPEEMCTBEHHOCTh MEXKIY OOLIUM M TMPOQECCHOHATBHBIM
o0pa3oBaHUEM.

1128.1.7. OO6mee 4YMUCIO 4YacOB, PEKOMEHJOBAHHBIX /I HM3y4yeHUs Y4eOHOTO Kypca
"Teometpust" Ha yriyoneHHOM ypoBHe - 204 yaca: B 10 kiacce - 102 yaca (3 yaca B Henenio), B 11
kiacce - 102 gaca (3 yaca B HEJIeNio).

112.8.2. Cognepxanue oOyuenus B 10 kmacce.
112.8.2.1. TIpsiMbIe U MIIOCKOCTH B IPOCTPAHCTBE.

OcHoBHBIE IOHATHSA cTepeoMeTpun. Touka, mpsMasi, TNIOCKOCTbh, MPocTpaHCTBO. [TonsTHe 00
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AKCHOMAaTHYE€CKOM IMOCTPOCHUH CTCPECOMETPHUH. AKCUOMBI CTEPCOMETPHUH M CJICACTBHUA U3 HUX.

B3aumHoe pacronokeHue OpsMbIX B IPOCTPAHCTBE: MEpeceKaroluecs, napauieibHble U
cKpeluBaromuecs npsamele. [IpuzHaku ckpemuBaromuxcs npsmsix. [lapanienbHocTs NpsAMBIX U
IUIOCKOCTEH B MPOCTPAHCTBE: MapaslieibHble MpsIMble B MPOCTPAHCTBE, MapalljIeIbHOCTh TpeX
OpsIMBIX, [ApaJUIeIbHOCTh OpsIMOM M IiockocTd. [lapamnenbHoe M LEHTpajbHOE
pOeKTUpOBaHue, n3oopaxenue ¢puryp. OCHOBHBIE CBOICTBA MAapaJIEIbHOIO MPOSKTUPOBAHMUSL.
N300paxkenne Guryp B napauieIbHOM MPOCKIMU. YTIIBI C COHAIIPABICHHBIMH CTOPOHAMH, YTrOJ
MEXIy OpSMbIMU B MpocTpaHcTBe. [lapamiensHOCTh MIIOCKOCTEN: MapaiieNbHble MIOCKOCTH,
CBOWCTBA MapaieNbHBIX TuIocKocTel. [IpocTeiiie mpocTpanCcTBEHHBIE (PUTYPBI HA MIIOCKOCTH:
TeTpas’p, NapasuieenuIe ], IOCTPOSHUE CEUYCHHIA.

[lepneHuKyISApPHOCTD MPSAMO U IIJIOCKOCTH: MEPIEHUKYIISIPHBIE IPSIMbIE B TPOCTPAHCTBE,
npsiMbIe TapajulelibHble W TEPHEHANKYJISPHbIE K IUJIOCKOCTH, MPU3HAK TMEPHEHIUKYISIPHOCTH
OpsIMOM M IUIOCKOCTH, TEOpEMa O MNPAMOW MNEPHEHAMKYISAPHON IockocTH. OpTOroHabHOE
npoekTupoBaHue. [lepneHAUKYIsIp W HAKJIOHHBIE: PACCTOSHUE OT TOYKH JI0 ILJIOCKOCTH,
paccTosiHue OT MPSIMOM JI0 TUIOCKOCTH, MPOEKIUs (PUryphl Ha TUIOCKOCTH. [leprnenaukynsapHoCcTh
IUIOCKOCTEHM: MpHU3HAK MEPIEeHIUKYIIPHOCTH JBYX IulockocTel. Teopema o  Tpex
NEPICHIUKYIISIpax.

VYIIIBl B IPOCTPAHCTBE: YIOJl MEXAY NPSAMON M INIOCKOCTBIO, IBYTPAHHBIN YroJl, IMHEWHBIN
yroJl JABYIpaHHOro yria. TpexrpaHHblii MU MHOrorpaHsble yribl. CBOHCTBa IJIOCKUX YIJIOB
MHOrorpatsoro yria. CBONCTBa IJIOCKMX U JIBYTPaHHBIX YIVIOB TPEXI'PAHHOTO yria. TeopeMmbl
KOCHHYCOB ¥ CHHYCOB JUIsl TPEXTPAHHOIO YIJIA.

112.8.2.2. MHOTOrpaHHUKH.

Buabl MHOrOrpaHHMKOB, pa3BepTKa MHOrOrpaHHuKa. [Ipu3ma: n-yronbpHas npusma, npsamast
W HaKJIOHHAs TMpU3MBI, OOKOBas ¥ TIOJHAs TOBEPXHOCTh Mpu3MblL. [lapannenenunes,
NpsIMOYTOJIBHBIA MapajuleNienunel W ero cpoiictBa. Kparwailine nyTM Ha IOBEPXHOCTH
MHoOrorpanHuka. Teopema Diinepa. IIpoctpanctBennass teopema [ludaropa. Ilupammnpa: n-
yrosibHas MUpaMuja, IpaBUiIbHaAs U yceueHHast nupamuibl. CBolicTBa pedep U OOKOBBIX TpaHeit
NpaBUIbHON mnuUpaMubl. [IpaBuibHbIE MHOTOIpAaHHMKHU: NpaBWIbHAs IMpU3Ma W IMPAaBHIIbHAS
NUpaMu/Jia, paBUiIbHASI TPEYToJIbHAs MUpaMKIa U MPaBUIbHBINA TeTpasap, KyO. [Ipeacrapnenue o
MPaBUIIbHBIX MHOTOTPAaHHUKAX: OKTadAP, AOJEKAdIp U UKOCAIP.

Bbruuciienue 31€MeHTOB MHOTOIPAaHHUKOB: pebpa, AuaroHanu, yrisl. [lnomans 00xoBoi
MOBEPXHOCTH U MOJHON MOBEPXHOCTHU MPSAMOI IPU3MBIL, IJI0LIa/1b OCHOBaHHI, Teopema 0 OOKOBOM
MOBEPXHOCTHU MpsiMOI mpu3Mbl. [lnomane G0KOBOI MOBEPXHOCTH U MOBEPXHOCTU NMPaBUIILHON
MApaMUJbl, TEOPEMA O TUIOIAAN YCEUYEHHON TUPaMUIbl.

CummeTpust B MPOCTPAHCTBE. ODJIEMEHTBI CUMMETPUM NPABUIBHBIX MHOTOI'PDAaHHHKOB.
CummeTpuss B TpPaBUIBHOM MHOTOTPAHHUKE: CHMMETPHs MapajuIeNIeNnIela, CHUMMETPHS
MIPaBUJIBHBIX MTPU3M, CHMMETPHS NPABUIIBHON TUPAMUBI.

112.8.2.3. BekTOpbI ¥ KOOPAMHATHI B IPOCTPAHCTBE.

[ToHsTHS: BEKTOP B MPOCTPAHCTBE, HYJIEBOM BEKTOD, IJIMHA HEHYJIEBOIO BEKTOPA, BEKTOPHI
KOJUIMHEapHbIE, COHAMNPABJICHHbIE U TMPOTUBOIOJOXHO HAMpaBJICHHbIE BEKTOPHL. PaBeHCTBO
BEKTOpOB. JIeiCTBUS C BEKTOpaMHU: CIOKEHHWE W BBIYMTAHHE BEKTOPOB, CyMMa HECKOJIbKHX
BEKTOPOB, YMHO)KEHHE BEKTOPa Ha unciao. CBOMCTBA CII0KEHUS BEKTOPOB. CBONHCTBAa YMHOXKEHHUS
BeKTOpa Ha uncio. [ToHsTue KoMIuIaHapHbIe BEKTOPHL. [Ipu3HaK KOMIUTAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapamwienenunena. Teopema O Ppa3lokKEHUU BEKTOpa MO TPEM HEKOMIUIAHAPHBIM
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BekTopaM. [IpsmMoyrosibHas cuctemMa KoopAauHat B npoctpancTBe. Koopaunatel BekTopa. CBs3b
MEXJy KOOpJUHATaMH BEKTOpa M KOOpAMHATAMHU TOYEK. YTOJI MEXIy BekTopamu. CkalspHoe
MPOU3BEJICHHUE BEKTOPOB.

112.8.3. Cognepxanue oOyuenus B 11 kiacce.
112.8.3.1. Temna BparieHusl.

[ToHsATHS: WWIMHAPUYECKAs TMOBEPXHOCTh, KOHHUYECKAash MOBEPXHOCTh, cepuueckas
MOBEPXHOCTh, 00pa3yroliye nopepxHocteil. Tena BparieHus: HUIMHIP, KOHYC, yCeYEHHBINH KOHYC,
cdepa, map. Bzaumuoe pacronokenue chepsl U MIOCKOCTH, KacaTelbHas MIIOCKOCTh K cdepe.
N3o06paxenue Ten BpalleHus Ha mIockocTu. Pa3BepTka nununapa u konyca. Cummerpus chepbl
U 11apa.

O6beM. OcHoBHBIE CBoOHCTBa 00BeMOB Ten. Teopema 00 oOBbeMe NPSIMOYTOJIBLHOTO
napajuiejenuneaa u ciaeactsus u3 Hee. OObeM MNpsIMOM M HAKJIOHHOW TMPU3MBI, LUIWHIPA,
nupaMuIel ¥ KoHyca. O0beM 1apa v mapoBOro CerMeHTa.

KoMOuHammu Ten BpamieHUss W MHOTOTpaHHUKOB. [Ipu3ma, BHucaHHAas B IMUIMHID,
onucaHHas okojio muwimHApa. [lepecedenne cdepsl u mapa ¢ mwiockocTeio. Kacanuwe mapa u
cdepsl IOCKOCThIO. [IoHATHE MHOTOTpaHHHUKA, OITUCAHHOTO OKOJIO cepbl, chephl, BIMCAHHOMN B
MHOTOTPAHHHK HJIM TEJIO BPAIICHHSI.

[Tnomane MOBEPXHOCTH IMIMHIpPA, KOHYyca, IUiomans chepsl u ee yacreil. [lonobue B
npoctpaHcTBe.  OTHomieHWe 00BEMOB, IUIOMIAZEH TOBEPXHOCTEH  MOMOOHBIX  QUIYp.
[TpeoOpa3oBanue momodusi, romoreTus. PemieHue 3amad Ha IUIOCKOCTH C MCIOJIB30BaHHEM
CTEPEOMETPUIECKUX METO/IOB.

[TocTpoenue ceueHnii MHOTOIPaHHUKOB U TE€J BpPAIllEHUs: CEUeHUS LIMIUHAPA (apauieIbHO
U TIEPIEHUKYISIPHO OCH), CeUeHHs] KOHyca (IapaiieIbHOe OCHOBAHHMIO U MPOXOJsIIee uepes
BEpILMHY), CEUYEHUs 11apa, METOAbl IMOCTPOSHUS CEYEHMI: METOJ CJIE0B, METO/ BHYTPEHHETO
IIPOEKTUPOBAHMS, METOJI IEPEHOCA CEKYLIEH MIIOCKOCTH.

112.8.3.2. BekTOpbl U KOOPAMHATHI B IPOCTPAHCTBE.

BekTops! B pocTpancTse. Onepanun HajJ BEKTOpaMu. BEKTOpHOE yMHOXKEHUE BEKTOPOB.
CBoiicTBa BEKTOPHOTrO yMHOXEHHMs. lIpsiMoyrospHas cucrema KOOpAMHAT B IPOCTPAHCTBE.
Koopnunats! BekTopa. Pasnoxenue BekTopa no 6asucy. KoopauHaTHO-BEKTOPHBII METO/ MpH
PELICHNN TEOMETPUUECKUX 3aad.

112.8.3.3. JIBmKeHHS B POCTPAHCTRE.

JBmxeHus npoctpancTBa. OToOpaxenus. J{BrkeHus U paBeHCTBO (uryp. O61mue cBoiicTa
JBUKEHUM. BBl NBHKEHMI: MapasieNbHbI MEPEHOC, LIEHTpalbHas CUMMETPHs, 3€pKajlbHas
CUMMETpHUS, TOBOPOT BOKPYT npsiMoil. [IpeoGpazoBanus mogobus. [Ipsmas u cdepa Ditnepa.

112.8.4. TlpenmeTHBIE pe3yiIbTaTHI MO OTICIHHBIM TeMaM yueOHoro kypca "I'eomerpus”. K
koHIry 10 kiacca oOyJaronuiicss HayIuTCs:

CcBOOOJHO ONEpPUPOBATh OCHOBHBIMH MOHSTHSIMH CTEPEOMETPUHU TPHU PEIICHUU 3a7ad U
MIPOBEJICHUN MaTEMaTHUYECKUX PACCYKICHUM;

HpI/IMeHSITB AKCHUOMBI CTCpeOMCTpI/II/I " CJICACTBUS U3 HUX HpI/I peH_IeHI/II/I I‘eOMeTpI/I‘-IeCKI/IX
3a1a4;
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KJIacCU(UIUPOBATh B3aMMHOE DPACIOJIOKEHHE MPSAMBIX B IMPOCTPAHCTBE, IUIOCKOCTEH B
MPOCTPAHCTBE, MPSAMBIX U IUIOCKOCTEH B IPOCTPAHCTBE;

CBOOOZHO OIIEPUPOBATh IMOHATHSIMH, CBA3aHHBIMU C yIVIAMU B IIPOCTPAHCTBE: MEXIY
IIPSAMBIMH B IIPOCTPAHCTBE, MEXKIY NPSIMOM U INIOCKOCTBIO;

CBO6OI[HO OINICpHUPOBATh MOHATUAMHU, CBA3aHHBIMU C MHOI'OI'PaHHUKAMM,

CBOOOJIHO pacro3HaBaTh OCHOBHBIC BHJbI MHOTOTPAHHUKOB (MpU3Ma, TMHpaMUa,
MPSIMOYTOJIBHBIN TTapayieenumne, Kyo);

KJIAaCCU(UIIUPOBATH MHOTOTPAHHUKH, BBIOUpPAst OCHOBAHUS [Tl KIIacCU(DUKAIINY;

CBO6OILHO OonecprupoBaTrb IMOHATUAMU, CBA3AHHBIMM C CCUYCHHUEM MHOI'OI'PAHHHUKOB
IIJIOCKOCTBIO,

BBIIIOJIHATE IIApaJlJICIIbHOC, HCHTPAJIbHOC WM OPTOTOHAJIBHOC IIPOCKTUPOBAHHC (I)I/Il"yp Ha
IIJIOCKOCTbD, BBIIIOJIHATH I/I306pa)KCHI/I$I (le"yp Ha IIJIOCKOCTH,

CTPOUTH CCUYCHHA MHOI'OI'PAHHHUKOB pa3jMdYHbIMK MCTOAAMHU, BBIIIOJHATDH (BI)IHOCHI)IC)
IJIOCKHUEC YCPTEIKU U3 PUCYHKOB ITPOCTHIX 00BEMHBIX (1)I/Il"yp1 BUJ CBCPXY, C60Ky, CHU3Y;

BBIYUCIISITh  IUIOIMIAJM  TIOBEPXHOCTEH  MHOTOTpaHHUKOB  (Mpu3Ma,  MHpPaMUJIA),
FEOMETPUUYECKHUX TEJ C MPUMEHEHUEM (HOPMYT;

CB060,[[HO ONCpUPOBATH MMOHATHUAMU: CUMMCTPHA B IIPOCTPAHCTBE, LICHTP, OChb U IJIIOCKOCTDH
CUMMCTPUHU, HEHTP, OCb U IJIIOCKOCTh CUMMCTPHHU (bl/ll"ypbl;

CB06OI[HO OIICpHUPOBATE MOHATUAMH, COOTBCTCTBYIOIIMMMH BCKTOpPaM H KOOpAWHATaAM B
HPOCTPAHCTBE;

BBIIIOJIHATH ASUCTBUS HAJl BCKTOPAMU;

pemiath 3ada4d Ha J0Ka3aTCJIbCTBO MATEMATHYCCKUX OTHOIIICHUH U HaXO0XJICHHUEC
TCOMETPHUICCKUX BCIIMYUH, TPUMCHISA U3BECCTHLIC MCTOABI ITPU PCIICHUN MAaTCMATUYCCKUX 3a1a4
IMOBBIIICHHOT'O U BBICOKOT'O YPOBHS CJIOKHOCTH;

IMPHUMCHATH HpOCTCfIHIHG IporpaMMHEBIC CpCACTBA H OJSJICKTPOHHO-KOMMYHUKAIITMOHHBIC
CUCTCMEI ITPU PpCHICHUH CTCPCOMETPUUCCKUX 3a4aY;

U3BJIEKaTh, NMPEOOPA30BBIBATh U UHTEPHPETUPOBATH MH(GOPMALIMIO O MPOCTPAHCTBEHHBIX
reoMeTpuuecKux (purypax, mpeacTaBICHHYIO Ha YepTekaX U pUCYHKaX;

MPUMEHATH TOJyYEeHHbIE 3HAHWS Ha MPaKTHUKE: CPaBHUBATh M AHAIM3UPOBATH pPeabHBIE
CUTYyaIlM¥, TPUMEHITh HW3YYCHHBIC TOHSATHS B IPOIECCE TOWCKA PEIICHHs MaTeMaTHYECKH
c(hOpMyIUPOBAaHHON MPOOIEMBI, MOJECIUPOBATH peallbHbIE CUTYyallud Ha S3bIKE TEOMETPHH,
MCCJIEI0BATh TTOCTPOEHHBIE MOJENIH C HMCIOJb30BaHUEM TE€OMETPUUECKUX TOHITHI U TEOpeM,
amnmapara anreOphbl, penarh NPakTUYeCKUe 3aa4u, CBI3aHHBIC C HAX0XKJICHUEM T€OMETPUUECKUX
BEIINYHH;

UMETh TPEACTaBICHUS 00 OCHOBHBIX ATalax Pa3BUTUS I'€OMETPUU KaK COCTaBHOM YacCTH
byHaaMeHTa pa3BUTHsI TEXHOJIOTHIA.

112.8.5. IlpeamerHbie pe3ynbTaThl O OTACIBHBIM TeMaM yueOHoro Kypca "I'eomerpus”. K
KoHIy 11 kimacca oOyyaromuicss HayYuTCs:
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CcBOOOJHO OMNEpUpPOBATh MOHATHSAMH, CBA3aHHBIMU C IWIMHIPUYECKOH, KOHUYECKOW U
ceprueckoil MOBEPXHOCTIMU, OOBSICHITH CIIOCOOBI OTyUEHUST;

OTIEPUPOBATH MOHATUSMH, CBSI3aHHBIMHU C T€JIaMHU BPAILICHHS: IIMIIUHIPOM, KOHYCOM, Chepoit
U 111apOM;

pacro3HaBaTh Teja BpamieHus (IUIUHApP, KOHYC, cdepa U 1map) u OOBACHATH CIIOCOOBI
MOJTyYEHUS TEIl BPAILICHUS;

KJ'IaCCI/I(l)I/II_[I/IpOBaTI) B3aMMHOC€ PACIIOJIOKCHHUEC C(l)epbl " IINIOCKOCTH,

BBIYUCIIATh BEJIUMYHUHBI 3JIEMCHTOB MHOT'OI'PaHHHUKOB U TCJI BpalllCHUA, 00BEMBI U iomaiaun
HOBGpXHOCTef/’I MHOT'OI'PaHHUKOB U TCJI BpallICHUS, TCOMCTPHUICCKUX TCJI C IPUMCHCHUCM (I)OpMyJI;

cBOOOZIHO OMEpUPOBATh MOHATUSMH, CBSI3aHHBIMU C KOMOMHALMSMHU TeJ BpallleHUs H
MHOTOTPaHHHKOB: MHOTOTPaHHHK, BIIMCAHHBIA B cdepy W OomucaHHbId OoKoso cdepsl, chepa,
BIIMCAHHAs! B MHOTOT'PAHHUK WJIM TEJIO BPAILICHHUS;

BBIUUCIIATE COOTHOIICHUA MEKAY IUIOAAAMU HOBerHOCTCﬁ 1 00beMaMu HOI[O6HBIX TCII,

n300pakaTh U3y4aeMble (PUTypHI, BBITOJIHATH (BBIHOCHBIC) TUIOCKUE YEPTEKH M3 PUCYHKOB
IPOCTHIX 00BEMHBIX (HUTYP: BUJ CBEPXY, COOKY, CHU3Y, CTPOUTH CEUCHHSI TEJl BPAIICHNS;

W3BJICKATh, HHTEPIIPETHPOBATh U NIPEOOPA30OBHIBATh HH(POPMAIMIO O MPOCTPAHCTBEHHBIX
reoMeTpuuecKux GuUrypax, mpeAcTaBIeHHYIO Ha YepTekKaxX U PUCYHKAX;

CBOOOJTHO ONIEPUPOBATH TOHITHUEM BEKTOP B MPOCTPAHCTBE;
BBITIOJIHSTH OTE€paIlMU HaJl BEKTOPaMHU;
3a/1aBaTh IJIOCKOCTh YPaBHEHUEM B JICKAPTOBOW CUCTEME KOOPIUHAT;

peuaTbh reOMETPUICCKUC 3aa4YU HA BBIYUCICHUC YIJIOB MCKAY NPAMBIMU U INIOCKOCTAMU,
BBIYMCIICHUC paCCTOSIHI/Iﬁ OT TOYKH [JO INNIOCKOCTH, B ILEJIOM, Ha NPHMCHCHUC BCKTOPHO-
KOOPAWHATHOT'O METOJda ITPpU PCIICHUU,

CBOOO/HO OIEpPHPOBATh MOHSATUSMH, CBSI3aHHBIMU C JIBIDKEHHUEM B MPOCTPAHCTBE, 3HATH
CBOMCTBA JIBUKCHUN;

BBITIOJTHATH H300paKE€HUSI MHOTOTPAHHUKOM U TEJI BPAIICHUS TIPH IMapajuieIbHOM TMEPEeHOCe,
[EHTPaIbHOW CHMMETPHH, 3€pPKalbHOW CHMMETPHUHM, TpPU T[OBOPOTE BOKPYT TMPSIMOH,
npeoOpa3oBaHusl OI00MS;

CTPOUTH CCUYCHUA MHOI'OIPAHHUKOB W TCJI BpallICHUA: CCUCHUSA TUJIIMHIPA (napa.nnenLHo n
NEPHEHIUKYJIIPHO OCH), CEYEHHUs KOHyca (IapajjielIbHOE OCHOBAaHMIO M IPOXOJsdllee depes
BEpILIKHY), CEUECHHUS 1I1apa;

HCIIOJIB30BaTh MCTOAbI ITOCTPOCHUA CEeUECHUN: METOA  CJICAO0B, MCTOJ BHYTPCHHEIO
POCKTUPOBAHMUS, METO]I TIEPEHOCA CEKYIIEH ITOCKOCTH;

AOKa3bIBATh TCOMCTPUUCCKUC YTBCPIKICHUS,

OPUMEHATh TeOMeTpHueckue (akThl Ui pEHIeHUs] CTEPEOMETPHUYECKHX — 3ajad,
npeamnoJararomux HCCKOJIbKO MIaroB pCHICHUs, €CJIU YCIIOBHUA NPUMCHCHHUA 3aJIlaHbI B SIBHOHM M
HEsIBHOHU (opme;
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pfuiath 3aaadyd Ha J0Ka3aTCJIbCTBO MAaTCMaTUYCCKUX OTHOIICHUH U HaXOXKXICHUC
TCOMETPHUICCKUX BCIUYHNH,

IIPUMEHATH IIPOTPAMMHBIE CPEICTBA U AIEKTPOHHO-KOMMYHHUKALIMOHHBIE CUCTEMBI IIpU
PELICHUHU CTEPEOMETPUYECKUX 3a7ay;

MIPUMEHSTh MOJYYeHHbIEC 3HAHUS HA MPAKTUKE: CPaBHUBATh, aHAIU3UPOBATH U OI[CHUBATH
peaibHbIe CUTYalluu, TPUMEHATh W3YUYEHHBIC MOHSTHS, TEOPEMBI, CBOMCTBA B IIPOLIECCE MOUCKA
peleHust MaTeMaTudecku cHopMyITUpOBaHHOM MPOOIEeMbl, MOJIEIMPOBATH PEaTbHbIC CUTYalluu Ha
SA3bIKE TEOMETPUM, MCCIEIOBATh IMOCTPOCHHBIE MOJCIHU C HCIOJIb30BAHUEM T€OMETPUUYECKUX
MNOHATHM M TeopeM, ammapara aiureOpbl, pellaTh MpPaKTUYeCKUEe 3ajaud, CBsS3aHHbIE C
HAXO0JICHUEM F€OMETPUUYECKUX BEITUYMH;

UMETh NPEACTaBICHUsI 00 OCHOBHBIX 3Talax Pa3BUTUS F€OMETPUHM KAaK COCTaBHOHN YacTu
(dyHIaMeHTa pa3BUTHS TEXHOJIOTH.

112.9. ®epepanbHas paboyasa nporpamma y4ebHoro Kypca "BeposTHOCTb U
cTaTucTumka".

1129.1. TloscHUTENbHAS 3AIIUCKA.

1129.1.1. VYueOHbIi Kypc "BepoSTHOCTh W CTAaTUCTHKA" YIIIyOJIEHHOTO YPOBHS SIBIISICTCS
NPOJIOJDKCHUEM U Pa3BUTHEM OJIHOMMEHHOIO YUYeOHOTO Kypca yriIyOJCHHOTO YPOBHS Ha YPOBHE
cpeaHero ooOmero oOpa3zoBaHMs. Y4YeOHBIH Kypc NpeaHa3HayeH s (OPMHpPOBAHUSA Y
00y4aroImuxcsl CTaTUCTUYECKON KyJIbTYpbl M TOHHMAHHUS POJIM TEOPUHM BEPOSATHOCTEH Kak
MaTeMaTHYECKOTO HHCTPYMEHTA JIJIsl U3YUEHUS CITy9aifHBIX COOBITHH, BETMYHMH U TTporieccoB. [1pn
U3y4yeHUHM Kypca oOOramaroTcsi NpeACTaBiIeHUs OOydyaromMXCsl O METOAax MCCIeI0BaHus
U3MEHYMBOTO MHpA, pa3BUBACTCA IOHMMAHHE 3HAYMMOCTH W OOIIHOCTH MaTeMaTHYECKUX
METOZIOB TO3HAaHUS KaK HEOThEMJIEMOW YaCTH COBPEMEHHOTO €CTeCTBEHHO-HAyYHOI'O
MHPOBO33PEHUSL.

1129.1.2. Copneprxanue yueOHOro Kypca HalpaBJIeHO Ha 3aKperieHne 3HaHUH, OJTYyYEeHHBIX
IpY U3y4eHHUHU Kypca Ha ypPOBHE OCHOBHOTO OOIIero 00pa3oBaHMsl, U HA pa3BUTHE MPEACTaBICHUI
0 CITyJaiHBIX BEIMYMHAX U B3AaUMOCBSI3SIX MEXK/Ty HUMHU Ha BAKHBIX TPUMEPAX, CIOKETHI KOTOPBIX
MOYEPIHYTHI U3 OKpPY’KAIOLIero Mupa. B pesyibrare y o0yyaromuxcsi JOIKHO CPOPMUPOBATHCS
MpEACTaBICHHE O HauOosiee YHNOTPEOUTENTBHBIX ¢ OONIMX MaTeMaTHYeCKUX MOJIETIsX,
UCTOJBb3YeMbIX  JJISI  ONMCAHUS AHTPOIIOMETPUYECKHX U JeMOorpapuuecKux BeJTUYHMH,
MOTPEIIHOCTE B  Pa3IMYHBIE pPOAa WM3MEPEHHsX, [UIMTEIFHOCTH 0€30TKa3HOH paboTHI
TEXHUYECKUX YCTPOICTB, XapaKTEPUCTUK MACCOBBIX SBICHUI U MPOLIECCOB B 00IIeCTBE. Y 4eOHBIN
Kypc siBIsieTcss 0a30il st OCBOSHHSI BEPOSITHOCTHO-CTaTUCTUYECKHX METOOB, HEOOXOIUMBIX
CHelMaIucTaM He TOJbKO WHXKEHEPHBIX CHEIHMATbHOCTEH, HO TaKKe COIMAIBHBIX U
TMICHXOJIOTHYECKUX, TIOCKOJIbKY COBPEMEHHBIC OOIIECTBEHHbIE HAyKH B 3HAYUTEIHHOH Mepe
UCTIOJIB3YIOT anmnapaT aHajin3a OOJbIINX JaHHBIX. LIeHTpanbHyI0 yacTh y4eOHOro Kypca 3aHUMAaeT
o0cyxaeHre 3aKkoHa OONBIIMX dYHCeNl - (YHAAMEHTAIHHOTO 3aKOHA MPUPOJBI, HUMEIOIIETO
MaTeMaTHUYECKyI0 (hopMann3auio.

1129.1.3. B cOOTBETCTBHHM C YyKa3aHHBIMH IEISIMH B CTPYKType Yy4eOHOro Kypca
"BeposiTHOCTh W cTaTUCTUKA" Ha yriayOJEHHOM yYpOBHE BBIJEICHBI OCHOBHBIC COJIEPIKATEIbHbBIE
muaun: "Cryyaitaele coObiTus U BeposTHOCTH" M "CiydaliHble BEIMYMHBI M 3aKOH OOJIBIIUX
yucen".

112.9.14. TTomMmuMO OCHOBHBIX JIMHUH B y4€OHBIN KypC BKIIOUEHBI 2JIEMEHTHI TCOPHH I'padoB
1 TCOPUU MHOKCCTB, HGOGXOHI/IMBIC AJI TIOJIHOLIECHHOT'O OCBOCHH A MaTCpUuajia JIaHHOTO y‘IGGHOI‘O
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Kypca 1 CMEXHBIX MATEMaTHYECKUX y4EOHBIX KYpCOB.

112.9.15. Coneprxanue muHuM "CiydaiiHbIe COOBITHS U BEPOATHOCTHU' CITY>KUT OCHOBOM JIJIst
(bopMUPOBAHUS MPEJICTABIICHUH O paclpeeICHUU BEPOSITHOCTEH MEXK Ty 3HAUCHUSIMU CITYIaHBIX
BeJIMYKMH. Ba)XHYIO 9acTh B 3TOW COJIEpKATEIbHOM JIMHUYM 3aHUMAET U3yYCHHE T€OMETPUIECKOTO
U OMHOMHAIBHOTO pACHpPEICICHU M 3HAKOMCTBO C WX HENPEPBIBHBIMU aHAJIOTAMH -
NOKa3aTeIbHBIM U HOPMAJIbHBIM PaCIpe/ICIICHUSMHU.

1129.1.6. Tembl, cBSI3aHHBIC C HENPEPHIBHBIMH  CIIYYalHBIMH  BEIMYUHAMH U
pacnpeeeHUsIMU, aKIIEHTHPYIOT BHUMAaHKUE 00YYaIOIIMXCS Ha OTIMCAHUU M U3YUCHHHU CITyYalHBIX
SIBIICHUH C TIOMONIBIO HETIPEPHIBHBIX QyHKIMA. OCHOBHOE BHUMAHHE YSNISICTCS TTOKA3aTEIIbHOMY
¥ HOPMaJIbHOMY PacCIpeICIICHHSIM.

112.9.1.7. B yueOHOM Kypce npeaycMaTpUBaeTCs 03HAKOMHUTEIbHOE N3YUEHUE CBA3H MEXKTY
CIIy4aifHBIMU BEIMYMHAMU U OTICAHUE ITOH CBSA3M C TOMOIIBIO KO (HUIIEHTA KOPPEIISIIUH U €TO
BBIOOPOYHOIO aHajora. OTH 3JIEMEHTHl COJCpXkaHWsA pa3BUBalOT Temy "Jlmarpammbl
pacceuBaHus", I3y4CHHYIO Ha yPOBHE OCHOBHOT'O OOIIIET0 00pa30BaHusi, © BO MHOT'OM OITHPAIOTCS
Ha CBEJICHHS U3 KypCOB aIreOpbl U TEOMETPHH.

112.9.1.8. Emie oauH 31€MEHT COACPKaHUs, KOTOPBIN MpeiaraeTcss Ha 03HaAKOMHUTEIIBHOM
YPOBHE - IMOCJIEIOBATEIBHOCTh CIIYYAHBIX HE3aBHCUMBIX COOBITHI, HACTYMAIOUINX B CIUHUILY
BpeMeHH. O3HAKOMIICHUE C PACIPEICICHUEM BEPOSTHOCTEH KOJIMYECTBA TAKUX COOBITUH HOCHUT
Pa3BUBAIOIINN XapaKTeP U SIBISCTCS aKTYaIbHBIM JUTsl OyIyIIUX a0UTYPUEHTOB, MOCTYIAIONINX Ha
y4eOHBIC CIICIIMATFHOCTH, CBSI3aHHBIE C OOIIECTBEHHBIMHI HayKaMH, TICHXOJIOTHEH U YIIPaBICHHUEM.

1129.19. OOGmee uYmMcIO YacoB, PEKOMEHIOBAHHBIX I W3YyYeHHUs Y4eOHOro Kypca
"BeposTHOCTH U cTaTHCTHKA" Ha yriTyOJIeHHOM ypoBHE - 68 yacos: B 10 kiacce - 34 yaca (1 yac B
Hezento), B 11 kmacce - 34 yaca (1 gac B Hezento).

1129.2. Cognepxanue oOyuenus B 10 kmacce.

I'pad, cszubIf Tpad, mytu B rpade: nukibl U nenu. CreneHb (BaJICHTHOCTH) BEPUIUHBIL.
I'padsl Ha m0cKOCTH. [lepeBbs.

CryyaiiHple 3KCIIEPUMEHTHI (OIBITBI) M CilydaiiHble COOBITHSA. DJIeMEHTapHbIE COOBITHS
(ucxonpl). BeposiTHOCTh ciyyaitHOrO cOOBITHS. BiIM30CTh 4acTOTHI U BEPOATHOCTH COOBITHH.
Crny4aiiHble OTBITHI ¢ PABHOBO3MOXHBIMH JIEMEHTAPHBIMHU COOBITHUSMU.

Omneparuu Hag COOBITHUSIMU: TIepecedeHHne, 00bEeTUHEHUE, TMPOTHUBOIOIOKHBIE COOBITHSI.
Hwnarpammsl Diisiepa. @opmyiia CI0KEHUS BEPOSITHOCTEM.

VYcnoBHas BEPOSITHOCTh. Y MHOKEHUE BEPOSTHOCTEN. [[epeBo CiiydyallHOTO SKCIEPUMEHTA.
®dopmyna nmoHOU BeposiTHocTH. Dopmyna baiieca. HezaBucumebie coObITHS.

bunapHbIl ciny4ailHblil ONBIT (MCHBITAHUE), yCIIEX U Heynada. HesaBucumble MCHbITaHUS.
Cepust He3aBUCHMBIX HUCHBITAHUN 10 mepBoro ycmexa. IlepectaHoBku u daktopuan. Ywucio
coueranuil. Tpeyronsuuk [lackans. @opmyna 6unoma HeroToHa.

Cepus He3aBucuUMBIX ucnbiTaHuii  beprymnu. CryyaiiHblii BBIOOp M3 KOHEUHOM
COBOKYITHOCTH.

Cnyuaiinas BenuuuHa. PacrnpeneneHue BeposiTHOCTeW. Jlumarpamma pacnpenesneHus.
Onepanuu  Haja CiaydyalHBIMU BelWYMHAMU. buHapHas ciydailHas BenuuunHa. [Ipumepsl
pacnpeziefieHul, B TOM YKCiie TeOMEeTpHUecKoe 1 OMHOMHAIIbHOE.
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CoBMecTHOe pacripeiesieHHe [BYX CIy4alHbIX BeJIMYMH. He3aBucumble ciydaiiHble
BEJIMYMHBI.

MaremaTHueckoe OXHIaHHE CIy4alHOW BenuuuHbl (pacmpeneneHus). [Ipumepst
NPUMEHEHHUS MaTeMaTHYECKOT0 OXKHIaHUs (CTpaxoBaHue, JoTepest). MareMaTHuecKoe OXKHIaHHe
OuHapHOM ciydyallHON BenMYMHBI. MaTeMmaThyeckoe OXKUIaHHE CYMMBbI CIy4YailHbIX BEJIHYMH.
MaremaTudeckoe 0XKUIaHNuEe FeOMETPUIECKOro M OMHOMUAIBHOTO paclpeeICHU.

Jluciepcusi ¥ CTaHJAPTHOE OTKJIOHEHWE CIYyYalHOW BEIWYHHBI (paclpenaencHus).
Hucnepcusi 6uHapHOM ciy4yailHOW BenM4MHBI. MaTemaTHuecKkoe OXKUIaHHE MPOU3BEACHUS U
JUCTIEPCUsl CYMMbI HE3aBHCUMBIX CIIy4alHBIX BEJIMUYMH. J{Ucriepcus U CTaHIapTHOE OTKIOHEHHUE
OMHOMHUATIBHOIO pachpeneneHus. Jucnepcus M CTaHIAPTHOE OTKIOHEHHE TeOMETPHYECKOIo
pacnpeneseHus.

112.9.3. Cogep:xanue oOyuenus B 11 knacce.

HepaBenctso YeoOniena. Teopema UeOrimena. Teopema bepnyiim. 3akoH O0IbIINX YHCEIL.
Br16opounsiii MeTos uccienoBanuii. Beroopounsie xapakrepuctuku. OIeHHBaHUE BEPOSTHOCTH
COOBITUS 1O BBIOOPOYHBIM AaHHBIM. [IpoBepka MPOCTEHIIMX TMIIOTE3 C MOMOIIBIO M3yYEHHBIX
pacrpeaeieHuii.

HenpepsiBable citydaiinble BennuuHbl. I[Ipumepsl. DYyHKIUSA IUIOTHOCTH BEPOSTHOCTH
pacnpeneneHus. PaBHOMEpHOE paclpeleieHHe M €ro CBOWCTBA. 3ajadd, HPUBOASIINE K
MIOKA3aTeIbHOMY pAacCHpeleIeHuI0. 3aJadd, NPUBOIAIIME K HOPMAJIBHOMY pAaclpeAciCHUIO.
OyHKIUS TUIOTHOCTH BEPOSTHOCTH IIOKA3aTENILHOTO pachpeieneHus, (YHKIHS TUIOTHOCTH
BEPOATHOCTH HOPMaJbHOrO pacnpezneneHus. OyHKIUSA IUIOTHOCTU M CBOWCTBA HOPMAJIBHOIO
pacIpeneneHus.

[TocnenmoBaTenbHOCTh OJWHOYHBIX HE3aBUCHMBIX COOBITHH. 3ajaud, NPHUBOJIAIINE K
pacmpezaenenuto [lyaccona.

KoBapuanuss nByx ciyuailHeix BenuuuH. KosdounueHt nuHeiHON Koppensuuu.
CoBMmecTHBIE HaOMIOIEHUS IBYX BeMUYMH. BoiOopouHblil koaduuueHT koppensanun. Pazanuue
MEXIYy JIMHEHHOM CBS3bI0 M IPUYMHHO-CIICACTBEHHOM CBA3bI0. JIMHEWHAas perpeccus, MeTox
HAauMEHBIINX KBaJPaTOB.
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112.10. ns mpoBeaeHUs: €AMHOTO TOCYAapCTBEHHOTO dK3aMEHa M0 MareMaTuke (hajee -
EI'D mo maremarnke) HCHONB3yeTCs TepedeHb (KOAM(PUKATOP) MPOBEPSEMBIX TPEOOBaHHMM K
pe3yabTaTaM OCBOCHHUSI OCHOBHOI 00pa3oBaTeIbHOM MPOrpaMMbl CpeTHEro 0011ero oopa3oBanus
Y 3JIEMEHTOB COJICPKAHUSI.

Tabnuua 12

[Tposepsiembie Ha EI'D mo Mmarematuke TpeOoBaHUs
K pe3y/bTaTaM OCBOCHHS OCHOBHOM 00pa30BaTEIbHOM MTPOTrPaMMBbI


https://login.consultant.ru/link/?req=doc&base=LAW&n=470946&date=20.05.2025&dst=4&field=134
https://login.consultant.ru/link/?req=doc&base=LAW&n=364850&date=20.05.2025&dst=100007&field=134

cpemHero o0Iero oopa3oBaHms

Kon
MIPOBEPSIEMOTO
TpeOOoBaHUs

[TpoBepsiembie TpeOOBaHUS K IPEIMETHBIM Pe3yIbTaTaM OCBOCHHUS
OCHOBHOI1 00pa30BaTeNbHOM MIPOrpaMMBbl CPEAHETO 00IIET0 00pa30BaHUS

1

Bianenne Meromamu J0Ka3aTenbCTB, alrOPUTMaMU pELICHUS 3a]ad;
yMeHue (GOpMYIHpPOBaTH W ONEPUPOBATH TMOHATHSIMHU: OIPEACICHHUE,
aKcuoma, Teopema, CIEICTBHE, CBOWCTBO, IIPU3HAK, J0Ka3aTelIbCTBO,
paBHOCHIIbHBIE (POPMYJIMPOBKH; IPUMEHSTh HX; YMEHUE (POPMYyIUPOBATH
o0paTHOE M NPOTHUBOIOIOXKHOE YTBEP)KICHHE, NMPHUBOJUTH NPUMEPHl U
KOHTpPIIPUMEPBI, HCIOJIb30BAaTh METOJ MaTEeMaTHMYeCKON HWHIYKIIWM;
IIPOBOJUTH JOKA3aTeJIbHBIE PACCYKICHMS IIPU PELICHUM 3aja4, OLICHUBATh
JOTMYECKYI0  IPaBWJIBHOCTh  PACCY)KJEHUH; yMEHHME ONEepUpOBaTh
MOHATUSIMHU: MHOKECTBO, IIOJMHOKECTBO, OIE€pallMM HaJ MHOXKECTBaMH;
YMEHHE UCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmnapart Jj1sl OlUCaHUs
pEaJIbHBIX NPOLIECCOB U SABICHUM W NPU PELIECHUM 3a7ad, B TOM YUCIE U3
IPYruX Y4eOHBIX MPEIMETOB; YMEHHUE OINEpUPOBATh MOHATHAMHU: Tpad,
CBSI3HBIA rpad, AepeBo, LUKI, rpad Ha IUIOCKOCTH; YMEHHE 3aJaBaTh U
OIMUCHIBATh Tpadbl Pa3IUYHBIMH CHOCO0AMH; HCHOIB30BAaTh Tpadbl mpH
pelIeHnH 3a1a4

YMeHue onepupoBaTh NOHATHAMM: HATYpaJIbHOE YHUCIIO, LEN0€ YHUCIIO,
CTENEHb C LIEJIBIM IIOKA3aTelIeM, KOPEHb HATypaIbHOW CTEIIEHHU, CTEIEHbD C
palMOHANBHBIM IIOKA3aTEIEM, CTENEHb C JIEUCTBUTENBHBIM MTOKA3ATENIEM,
jgorapupM UHUCIA, CHUHYC, KOCHHYC M TaHTEHC INPOU3BOJBHOIO YHUCIA,
OCTaTOK IO MOJYJI, PALMOHAIBHOE YHUCIO, HPPALHUOHAIBHOE YHCIIO,
MHO)KECTBA HATypalbHbIX, LEJbIX, pPALUOHAIBHBIX, JACHCTBUTEIbHBIX
YHUCEN; YMEHUE UCIIOIb30BaTh MPU3HAKH JACIMMOCTH, HAUMEHBIINN 001N
JIeTIUTENb M HAaUMEHbIee ollee KpaTHoe, anroput™ EBkina npu pemeHnn
3a/1a4; 3HAKOMCTBO C Pa3JIMYHbIMU MO3ULMOHHBIMA CUCTEMAMU CUHCIICHNUS,
YMEHUE BBINOIHATH BRIYMCICHUE 3HAaUEHUH U IpeoOpa30BaHusl BbIpaKEHUN
CO CTENEHsAMHU U JorapupmMamu, mpeodpa3oBaHus IpoOHO-pAIMOHATBHBIX
BBIDAKEHUI; YMEHHME OIIEPUPOBATh IOHATHAMM: IOCIEA0BATEIBHOCTD,
apudmernyeckas Mporpeccusi, reoMeTpuyecKas Mporpeccusi, 6ECKOHEYHO
yOBIBafolas ~ reoMeTpuyeckass  MpOrpeccHs;  yMEHUE  3ajJaBaTb
MOCJIEZI0BATEIBHOCTH, B TOM YHCIIE C MOMOIIBIO PEKYPPEHTHBIX (HOpMYyIT;
YMEHHE OIEPUPOBATh IOHATUSAMHU: KOMIUIEKCHOE 4YHCIIO, COIpPSKEHHBIE
KOMIUIEKCHBIE YMCIa, MOAYJIb U apryMEeHT KOMIUIEKCHOrO 4ucia, (popma
3allMCH KOMIUIEKCHBIX 4HCeNl (FeOMETpUYECKasi, TPUTOHOMETpUYECKas M
anreOpandeckas); yMeTh NPOU3BOJWTH apu(PMETHUEeCKue IEUCTBUS C
KOMIUIEKCHBIMA ~ YHMCJIaMH;  IPUBOAUTH  INPUMEPHI  HCIIOIb30BaHUS
KOMIUIEKCHBIX YHCEJ; ONEPUPOBATH MOHATUAMM: MaTpuua 2 x 2 u 3 X 3,
OIIPEAEIUTEND MAaTPUILIbl, TEOMETPUUECKHUIM CMBICIT ONPEAEITUTEINS

YMeHHe onepupoBaTh IMOHATHAMM: PalUOHAIBHBIC, HPPALMOHAIBHEIE,
MOoKa3aTeiabHble, CTENEHHbIE, Jorapu(muueckue, TPUTOHOMETPUUECKHE
YPaBHEHUS U HEPABEHCTBA, UX CUCTEMBI; YMEHUE OIIEpUPOBATH IIOHATUAMU:
TOXAECTBO, TOXKJIECTBEHHOE NpeoOpa3oBaHKE, YpaBHEHUE, HEPaBEHCTBO,
CUCTEMa YpAaBHEHUH U HEPABEHCTB, pPAaBHOCHUIBHOCTb YpPaBHECHUH,
HEPABCHCTB U CUCTEM; YMEHHE PelIaTh ypaBHEHUS, HEPABEHCTBA U CUCTEMBI
C IOMOIIBIO PA3IMYHBIX IPUEMOB; pPELIAaTh YPaBHEHHUs, HEPAaBEHCTBA U
CHUCTEMBI C IIapaMeTPOM; IIPUMEHATh YPABHEHMSI, HEPABEHCTBA, X CUCTEMBI
JUIS pelIeHUs MaTeMaTUYeCKUX 3a7ad M 337ad M3 Pa3IUYHbIX o0acTeit
HAaYKH U peaIbHOMN KU3HU
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YMeHue onepupoBaTh MOHATUSAMHU: (YHKIMS, YETHOCTh (YHKIIMH,
MEePUOJUYHOCTh (PYHKLMU, OTPAaHUYEHHOCTh (YHKIUH, MOHOTOHHOCTH

GyHKIMH, KCTpeMyM (yHKIMM, HauOolbllee M HaUMEHbIlee 3HAYECHUs
(GyHKIMH Ha MPOMEXYTKE, HenpepbiBHas (PYHKIMS, aCUMOTOTHI rpaduka
GyHKIMH, TIepBas ¥ BTOpas MPOU3BOAHAS (YHKIHMU, TEOMETPUUYECKHHA U
¢bu3nyeckuif CMBICI TNPOU3BOAHOHM, IEepBOOOpa3Has, ONpeNeTICHHBIN
UHTETpaj; YMEHHE HAXOAMTh ACHUMITOTHI Tpaduka (QYHKIUH; yMEHHE
BBIUUCIIATH IPOU3BOHBIE CYMMBI, IPOU3BEIEHHS], YACTHOT'O U KOMITO3ULIUH
(GyHKIMH, HAXOAUTH YpPaBHEHHE KacaTelbHOH K rpaduky QyHKIMHN; yMeHNe
HaXOJUTh MPOU3BOJHBIC 3JIEMEHTApHbIX (QYHKLIHN; YMEHUE HMCII0JIb30BaTh
MPOU3BOIHYIO /ISl MCCIIEAOBaHUS (YHKIMHA, HAXOAUTh HAUOONBIINE H
HauMEHbUIME 3HauyeHUs (YHKIMHA; CTPOUTh TrpaUKU MHOTOYJIEHOB C
WCIOJB30BAHMEM amIapara MaTeMaTH4YeCKOTO aHaju3a; MHPUMEHSThH
IIPOU3BO/IHYIO JUISI HAXOXKAECHUS HAWIYYIIEro peleHusl B MPUKIaJHbIX, B
TOM YHCJIE COLATbHO-DKOHOMHYECKUX M (PU3NYECKUX 337auax; HaXOIUTh
IUIOIIAN U 00BbeMBbl (QUIyp ¢ MOMOILIbI MHTErpasa; MPUBOJUTH IPUMEPHI
MaTEeMaTHYECKOTO MOACIUPOBAHUS C IOMOIIBI0 U (depeHIHATEHBIX
YpaBHEHUU

YMeHue oneprupoBath NOHATUAMU: TpaduK GYHKIMH, OOpaTHas (YHKIIHS,
KoMno3uuus (QyHKIMM, JuHelWHas QyHKIUS, KBajpaTHyHas (yHKIMA,
panmoHanbHass (QYHKIUS, CTENeHHas (YHKIHS, TPUTOHOMETPHUECKHUE
¢GyHKIMH, OOpaTHbIE TPUTOHOMETPHUYECKHE (DYHKIUH, MOKa3aTelabHas U
Jorapu@muueckas (QYHKIUH, yMEHUE CTPOUTh TIpadUKU H3yYEHHBIX
(GyHKIMH, BRITOIHATH peoOpazoBaHust rpaduKoB (PyHKIIHMA, HCIIOIB30BaTh
rpaduKy ISl U3YYEHUS MPOIIECCOB M 3aBUCUMOCTEH, IPU PEIICHUH 3a/1a4
U3 JIpyTuX y4eOHBIX MPEAMETOB M 337ay U3 pPeaJbHON KHU3HM; BBIPAXKATh
(dbopMyIaMu 3aBUCHMOCTH MEXy BEIIMYMHAMH; UCTIOIH30BATh CBOMCTBA H
rpaduky GYHKUMN U1 pelleHHs] ypaBHEHM, HEpaBeHCTB M 3a1ady C
napaMeTpamu; H300pakaTh Ha KOOPIMHATHOW TUIOCKOCTH MHOKECTBA
peleHni ypaBHeHUH, HEPAaBEHCTB U UX CUCTEM

YMeHue pemath TEKCTOBBIE 3aJaud pa3HbIX TUIOB (B TOM 4YHCIE Ha
MPOLIEHTHI, AOJIM U YacTH, Ha JIBUKEHHE, paboTy, CTOMMOCTb TOBapoOB U
yCIyT, HAJOTH, 3a/1a4id U3 OOJIACTH YNPABICHUS JMYHBIMU U CEMEHHBIMU
(uHaHCaMM); COCTaBJISITh BBIPAKEHUS, YpPAaBHEHMs, HEpPaBEHCTBA M UX
CUCTEMBI II0 YCIOBHUIO 3aJa4M, MCCIECIOBaTb IIOJYyYEHHOE DEIICHUE U
OLICHHMBATh MPaBAONOJA0OHOCTh pPE3YIbTATOB; YMEHHE MOJEINPOBATh
peanbHBIE CUTyallMd Ha S3bIKE MaTEMaTUKHU; COCTAaBJIATH BBIPAXKEHUS,
YpaBHEHUs, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBHIO 3aJa4M, UCCIIETOBATh
MOCTPOEHHBIE ~ MOJIEIM C  HCIHOJb30BAaHHWEM  ammapata  anreOpsl,
MHTEPIPETUPOBATH MTOJTYYEHHBIN pe3yabTaT

YMeHue onepupoBaTh MOHATUSAMH: CpelHee apupMeTHYecKoe, MeIuaHa,
HauOoJplllee ¥ HaMMEHbIlIee 3HAUYEHUs, pa3Max, JAUCHEPCHUsi, CTaHAapTHOE
OTKJIOHEHHE YHCJIOBOTO Habopa; yMEHHE H3BJIEKAaTh, WHTEPIPETHPOBATH
nH(pOpMaINIO, IPEJCTABICHHYIO B Ta0NMLaX, HA AUarpammax, rpadukax,
OTpPaXKAIOIIYIO CBOICTBA PEaNbHBIX MPOIECCOB M SBICHUH; MPEACTABIATH
uHQOpMALIMIO C TIOMOIIbIO TAOMUI] ¥ JauarpamMm; HCCIEAO0BaTh
CTaTHCTHYECKHE JaHHBIC, B TOM 4YHCJIE C NPHUMEHEHHEM TpadudecKux
METOZIOB U 3JIEKTPOHHBIX CPEACTB; IpauecKu UCCIIEI0BATh COBMECTHBIC
HaOJTIOJICHNS C TOMOIIBIO IarpaMM PAacCEMBaHMS M TMHEHHON perpeccuu

YMeHue onepupoBarb IOHATHUAMM: CIIy4alHBIA OIBIT U CIIy4alHOE
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COOBITHE, BEPOSTHOCTh CIYYaHOTO COOBITHS; yMEHHE BBIYUCIATH
BEPOSITHOCTh C HCIIOJIB30BaHUEM TpaUYecCKUX METOIIOB; IMPHUMEHSThH
(hOpMyIIBI  CIIOKECHHSI M yYMHOXCHHS BEPOATHOCTEH, (opmyny MOITHON
BeposTHOCTH, hopmyny beprHysmum, koMOuHaTOpHBIE (aKThl U (HOPMYJIBI;
OIICHUBATh BEPOSITHOCTH PEATBbHBIX COOBITUH; YMEHHE OIEepUPOBATH
MOHATUSIMHU:  CIIydaiiHas BEJIMYMHA, pAaCIpEACICHHE BEPOSTHOCTEH,
MaTEeMaTHYeCKOe OXKHJIaHWEe, TUCIEPCUs UM CTAaHAAPTHOE OTKIOHCHHE
CIIyYailHOH  BEJMYMHBL, (YHKIUU  paCIpENeeHUuss H  IUIOTHOCTH
PaBHOMEPHOTO, MTOKA3aTEIHPHOIO M HOPMAJIBLHOTO PACIIPEICTICHUN; YMEHHE
WCIIOJIb30BaTh CBOMCTBA M3YYCHHBIX PACIPEICICHUIN JIUIsl PEIICHHs 3a1a4;
3HAKOMCTBO C MOHSTHUSMH: 3aKOH OOJIBIITUX YUCEN, METOJIBI BEIOOPOYHBIX
WCCIICIOBaHUIT;, YMEHHE TPUBOIUTH TPUMEPHI MTPOSIBIICHHS 3aKOHA OOJIBIINX
qucesl B NMPHUPOJHBIX W OOIICCTBECHHBIX SBJICHUSX; YMEHHUE OIEPUPOBATH
MOHATUSIMU: COYCTAHUE, TICPECTAHOBKA, YHCIO COYCTAaHHM, YHUCIIO
nepecTaHoBOK; OWHOM HBIOTOHA; yMeHHWE NPUMEHSATh KOMOHMHATOpPHEIC
GakThl M PACCYXJICHUS U PEIICHUS 3a]la4; OLCHHBATH BEPOSITHOCTU
pETbHBIX  COOBITHI;  COCTAaBJIATH  BEPOSATHOCTHYIHO  MOJEIh U
WHTEPIPETUPOBATH NOJTYYCHHBIA PE3YJIbTAT

YMenune OIICpHUPOBATH IIOHATUAMU: TOYKa, npsamasd, IIJIOCKOCTbD,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMUYMHA YIJIA, IUIOCKUHI yroJl, ABYTrPaHHBIN
yroJl, TPEXI'PAaHHBIA YToJl, CKpeLMBalOIIMecs NpsiMble, NapaJUIeIbHOCTD U
NECPHNCHAUKYIIAPHOCTD IIPAMBIX U HJIOCKOCTef/'I, Yroja Mexay npsaMbIMHU, YIroJi
MEXy IIPSIMON U TUIOCKOCTBIO, YTOJl MEXAY IJIOCKOCTSIMHU, PACCTOSIHUE OT
TOYKH OO0 IJIOCKOCTH, pACCTOAHUC MCKAY HNPAMBIMU, PACCTOAHUC MCKIY
IIJIOCKOCTSIMU; YMEHHME HCIIOIb30BaTh IIPU PELICHUU 3a7a4 H3Y4YCHHBIE
(akThl U TEOpEMbI IUIAHUMETPUH; YMEHUE OLIEHUBATh pa3Mepbl OOBEKTOB
OKPYJKAaIOIIEr0 MHpA; CTPOUTH MATEMaTUYECKUE MOJEIU C IOMOIIBIO
TCOMCTPHUICCKUX MMOHATHI U BCJIMYMH, pellaTb CBA3aHHBLIC C HHUMHU
MIPaKTUYECKUE 3a0a4U

10

YMeHue onepupoBaTh MOHATHAMH: IUIOIIaNb (QUIypbl, 00beM QUIYpHI,
MHOTOTPaHHUK, MPaBUIbHBIH MHOTOTPAHHUK, CEYEHHE MHOTOTpPaHHHKA,
KyO, mapaienenurnes, Opu3Ma, NOHpamuaa, (Urypa U TOBEPXHOCTh
BpalleHus, IMWINHAP, KOHYC, Imap, cdepa, miomaab chepsl, III0maIb
MOBEPXHOCTH NHUPAMHUbI, MPHU3MBI, KOHYycCa, LWIMHApA, 00beM Kyoa,
MPSIMOYTOJIBHOTO ~Mapajulefienuneaa, MUpaMHIbl, MPU3MbI, LHUIUHAPA,
KOHyca, IIapa, pa3BepTKa IMOBEPXHOCTH, CEYEHHUsS KOHyca M LMIMHIpA,
napajulefibHble OCH WJIM OCHOBAaHMIO, CEYEHHE IIapa, I[JIOCKOCTh,
Kacaromascs cgepbl, IWIMHApPA, KOHYCa; YMEHHE CTPOHMTb CEUeHHE
MHOTOTpaHHHUKa, M300pa’kaTb MHOTOTPAaHHUKH, (UTYpPHl U TOBEPXHOCTH
BpAIlIEHUs, UX CEYEHHUs, B TOM YHCIIE C IIOMOIIBIO AIEKTPOHHBIX CPEACTB;
yMEHHE MPHUMEHSTHh CBOMCTBA T'€OMETPUYECKUX (UTYp, CAMOCTOSITEILHO
(dbopMyIMpOBaTh ONpeAeICHHs U3y4yaeMbIX (UTyp, BBIIBUTATh TUIIOTE3bI O
CBOMCTBaX M MpHU3HAKAX TIEeOMETpUYecKUX (Uryp, oOOCHOBBIBATH WIH
onpoBepraTb HUX; yMEHHE MPOBOJIUTH Kiaccupukanuio ¢uryp 1o
pasIMYHBIM MPU3HAKaM, BBIIOJIHATh HEOOXOJUMBIE JIOTOJHUTENIbHBIE
IIOCTPOEHUS

11

VYMeHue omepupoBaTh IMOHATHSMH: JBIDKCHHE B  IPOCTPAHCTBE,
napaulebHBIA TEPEHOC, CHMMETPHS Ha IUIOCKOCTH W B IPOCTPAHCTBE,
MOBOPOT, IpeoOpa3oBaHue NOAO0Ms, TMOA0OHBIE (UTYPBI; yMEHHE
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pacrno3HaBaTh paBHbIE U MOAOOHBIE (GUTYPHI, B TOM 4YHCIIE€ B MPUPOJE,
HCKYCCTBE, apXUTEKTYpE; UCIIOJIb30BATh T€OMETPUUECKIE OTHOIICHUS TpU
pelIeHUU 3a/lay; HaxXOJUTh TEOMETPUYECKHE BEIWYMHBI (UIMHA, YTOJ,
IJI0Ia/1b, 00BEM) MPHU PELICHUH 33]a4 U3 IPYrUX YUeOHbIX IPEIMETOB U U3
peanbHOM KU3HU;, YMEHHE BBIUUCIIATh T€OMETPUUYECKUE BEIIMUMHBI (JJIUHA,
yroii, IIoHaab, 00bEM, IJIOWAAb MOBEPXHOCTH), UCIOIb3Ysl HU3y4yeHHbIC
(GOopMyIIBI U METONbI, B TOM YHCJIE: TUIONIA/lb MOBEPXHOCTH MUPAMHUIBI,
NpU3MbI, KOHYyCa, I[WIMHApa, IUomanab cdepbl; o0beM Kyoda,
MPSIMOYTOJIBHOTO  Mapajiesienuneaa, MHUPaMHUIbI, TPU3MBbI, IWIMHJPA,
KOHYcCa, I1apa; yMEHHUE HaXOAUTh OTHOIIEHHE 00BEMOB MOAOOHBIX GUTYD

12 YMeHue onepupoBarh MOHATHAMU: IPSIMOYIOJbHAs CHCTEMa KOOpAUHAT,
BEKTOp, KOOpAMHATBI TOYKHM, KOOPAMHATBI BEKTOpA, CyMMa BEKTODPOB,
IIPOU3BEJICHNE BEKTOpa Ha YHUCIO, pPa3lIoKEHUE BEKTOpa IO Oasucy,
CKAJLIPHOE IPOU3BEICHHUE, BEKTOPHOE IPOMU3BEICHHUE, YIOJI MEXAY
BEKTOpPaMH; YMEHHE UCIIOJIb30BaTh BEKTOPHBIN U KOOPJUHATHBINA METO ISl
pelIeHrs FreOMeTPUUYECKUX 3aa4 U 3a7a4 APYrux yueOHbIX IPEIMETOB

13 YMeHue BbIOMpaTh MOIXOIAIINNA METOJT IJIsl pEIICHUS 3aa4i; TOHUMaHUe
3HAYUMOCTH MATEMATHKU B H3YYCHHHM MPHUPOJHBIX U OOIICCTBEHHBIX
MPOLIECCOB U SIBICHUN; YMEHHE pacrlo3HaBaTh MPOSBICHUE 3aKOHOB
MaTE€MaTUKU B UCKYCCTBE, YMEHHE MPUBOIUTH MPUMEPHI MATEMATHUECKUX
OTKPBITUNA POCCUIICKON M MUPOBOM MaTeMaTUYeCKOW HaAyKH

Tabmmma 12.1
[lepeueHb 31€MEHTOB coepKaHUsl, TpoBepsieMbIX Ha ET'D
M0 MaTeMaTHKe
Kon [TpoBepsieMblii 2IEMEHT CO/IepKaHU
1 Uucna v BBIYHCICHUS

11 Hatypanbuble u nienpie yucna. [IpusHaku 1eTMMOCTH 1eNbIX YHCe

12 Panmonansubpie yrcna. OOBIKHOBEHHBIE U JIECATUYHBIC JIPOOH, IMPOLICHTHI,
OeCcKOHEeUHBIE TICPUOIUIECKUE IPOOH

13 Apudmernueckuii KOpeHb HATYPAITLHOM cTeTeHH. JelicTBHs ¢ apuMEeTUIESCKIMHU
KOPHSIMH HATypaJIbHOU CTCTICHH

14 Crenenb ¢ 1enbiM mokaszareneM. CTeleHb C PalMOHANBHBIM IOKa3aTeleM.
CaoiicTBa cTeneHn

15 CuHyc, KOCHHYC U TaHT€HC YHUCIIOBOTO apryMeHTa. APKCHUHYC, apKKOCHHYC,
apKTaHTEHC YHCIIOBOTO apryMEHTa

1.6 Jlorapudm uncna. JleciTHIHBIC U HATYpaIbHBIC JTOTaprU(OMBI

1.7 JlelictBuTenpHble 4HuCIa. ApU(PMETHYECKHE OIepaluid C JIEHCTBUTEIHLHBIMHU
gyucnamu. [lpuOnrkeHHble BBIYUCIICHUSA, MpaBWJIa OKPYIJICHUS, NPUKUIKA U
OIICHKA PEe3yNIbTaTa BEIYUCICHUN
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18

[IpeobOpazoBanme BbIpaKEHUI

19 KommuiekcHeie uncna
2 VYpaBHEHMs U HEPaBEHCTBA
2.1 [ensie 1 qpoOHO-paIMOHATBHBIC YPaBHEHUS
2.2 HppanmonanbHble ypaBHEHUS
2.3 Tpuronomerpuieckue ypaBHEHUS
2.4 [Toka3zarenbHbIe U Torapu(PMUIECKHUE YpaBHEHUS
2.5 Lenbie 1 1poOHO-paIMOHATIEHBIC HEPABEHCTBA
2.6 WppatmonanbHble HEpaBEHCTBA
2.7 IToka3zarenbHble U Jorapu(pMuUecKue HepaBeHCTBa
2.8 Tpuronomerpuueckre HepaBeHCTBA
29 CucTeMbl 1 COBOKYITHOCTH YPAaBHEHUI U HEPABEHCTB
2.10 | YpaBHeHus, HEPAaBEHCTBA U CUCTEMBI C ITapaMeTpaMu
2.11 | Martpuna cucteMsl JIMHEHHBIX ypaBHeHUH. OnpeaenuTens MaTpULIbl
3 OyHKIMH U TpaPUKu
3.1 Oynk1us, cnocodsl 3aganus pyaknuu. ['paduk ¢pynkuun. B3anmuo obpaTHble
¢ynkuuu. YetHsle u HeueTHble QyHKIMHU. [lepruognueckue GpyHkmm
3.2 OOnacte ompeneneHuss U MHOXKECTBO 3HaueHWd (yHknuu. Hymm ¢yHkomm.
[TpomMexxyTKu 3HAKOMOCTOSHCTBA. [IpOMEXYTKH MOHOTOHHOCTH (DYHKIIUH.
MaxkcumymMbl 1 MUHUMYMBI ¢GyHKIuu. HaunOosnbllee W HauMeHblllee 3HAUYEHUE
(GyHKIIMU Ha IPOMEKYTKE
3.3 CrenerHast GyHKIUS ¢ HATypajdbHBIM M IIEJIBIM TOKa3zareneM. Ee cBoiicTBa u
rpaduk. CBoiicTBa u rpaduK KOpPHs n-0i CTENEHU
3.4 Tpuronomerpuueckue (GpyHKIMH, UX CBOMCTBA U TpadUKU
3.5 IToka3zarenbHas 1 Jorapudmuyeckas GyHKIMH, UX CBOMCTBA U Tpaduku
3.6 Touku paspeiBa. Acumnrorsl rpagukoB ¢ynkuuil. CpoiicTBa (yHKUUH,
HENpPEephIBHBIX HA OTPE3Ke
3.7 [TocnenoBaTenbHOCTH, CIIOCOOBI 3aJaHHS TIOCIIE0BATEIbHOCTEN
3.8 Apudmerndeckas U reoMeTprdecKas mporpeccuu. @opMyra CII0KHBIX TPOLIEHTOB
4 Hauana MaTemMaTH4yecKkoro aHaausa
4.1 [TpousBoanas ¢pynkimu. [Ipon3BogHbIC 2IeMEHTAPHBIX QYHKITAN
4.2 [IpuMeHeHne TPOM3BOMHONW K HCCIEAOBaHUIO (YHKIMA HAa MOHOTOHHOCTH H
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sKkcTpeMyMbl. Haxoxienrne HanbombIIero 1 HAaMMEHbIIEro 3Ha4eHUs QYHKITMH Ha
OTpe3Ke

4.3 IlepBoobOpaznas. Murerpan
) MHoOXecTBa U JIOTUKA
5.1 MHoxecTBO, OnIepaly HaJl MHOKeCcTBaMU. [{narpammsl Ditniepa - Benna
5.2 Jloruka
6 BeposiITHOCTB U CTaTUCTHKA
6.1 OmnucarenpHas CTaTUCTUKA
6.2 BepositHOCTB
6.3 KomOunaTopuka
7 I'eomerpust
7.1 Ourypsl Ha MIOCKOCTU
1.2 [IpsiMble ¥ MIIOCKOCTU B IPOCTPAHCTBE
7.3 MHororpaHHUKH
74 Tena u MOBEpXHOCTH BpaLICHUS
75 Koopannats! 1 BEKTOpBI
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