112. ®depepanbHaa paboyas nporpamma no y4yeGHOMYy npeameTy
"MaTtematuka" (yrnyo6neHHbIN YPOBEHb).

112.1. ®depepanbnas pabouas mporpamma Mo ydeOHoMy mpeamery '"Maremaruka"
(yrnyOneHHblii  ypoBeHb) (mpenMeTrHas obOnacth "Marematnka u  uH(popmaruka') (manee
COOTBETCTBEHHO - IIPOrpamMmMa o MareMaTrukKe, MaTeMaTHKa) BKIIIOUACT MOSCHUTEILHYIO 3aIUCKY,
cojiep)kaHue 00yUYCeHHS, TUIAHUPYEMbIC PE3YJIbTaThl OCBOCHHS ITPOTPAMMBI 110 MaTeMaTHKE.

112.2. TlosicHuTeNNbHAS 3aMCKa OTPakaeT OOIIMe LEeH U 3a/laud M3YYCHHs] MaTeMaTHKH,
XapaKTEPUCTHKY TCUXOJOTHYECKUX MPEANOCHUIIOK K €€ M3YUYCHHUIO OOY4aloIMMHUCS, MECTO B
CTPYKType YYeOHOro IUTaHa, a TaKXKe IMOIXOAbl K OTOOpY COAEpIKaHWs, K OIPEACTICHHUIO
MJIAHUPYEMBIX PE3YJIBTATOB U K CTPYKTYPE TEMATHYECKOTO IJIAHUPOBAHHMS.

112.3. Copepxanue 00y4deHHS PACKpBIBACT COJAEp)KATeNbHBbIC JIMHUHM, KOTOPBIE
npeaIaraloTes JUis 00s3aTeNbHOr0 M3y4YeHUS! B KaXKIOM KJIacce Ha YPOBHE CPEAHEro oOIIero
00pazoBaHusl.

112.4. Ilnanupyembie pe3yabTaTbl OCBOCHHUS MPOrPaMMbl [0 MAaTEMaTHKE BKJIFOYAIOT
JUYHOCTHBIC, METalpPeIMETHBIC Pe3yJbTaThl 3a BECh INMEpHOa OOydeHHS Ha ypPOBHE CPEIIHETrO
oOmiero oOpa3oBaHUs, a TAKXKE IMPEIMETHBIC JOCTH)KEHHUS OOYyYaroIIerocsi 3a KaxIblid TOJ
0o0yueHus.

112.5. MNosicHuTenbHaA 3anucka.

112.5.1. [IporpaMMa mo mMareMaTHke yriyOJIeHHOTO YpOBHs JJisi OOy4aroIlIuXCsl Ha YPOBHE
cpemHero obmiero oopasoBanus paspadorana Ha ocHoBe @I'OC COO ¢ y4eToM COBPEMEHHBIX
MHUPOBBIX TpeOOBaHUM, NPEIBIBISIEMBIX K MareMaTHueCKOMY O0Opa3oBaHUIO, U TpPaauIUi
poccuiickoro obpaszoBanus. Peanuzanus mporpaMmbl o MaTeMaTuke o0ecrieuynBaeT OBIAJACHUE
KITFOYEBBIMU KOMIIETEHIIMSMHU, COCTABISIFOIIMMH OCHOBY JJII CAMOPAa3BUTHUS M HEMPEPBHIBHOTO
o0pa3oBaHMsl, 1I€JIOCTHOCTh OOUIEKYIBTYPHOTO, JMYHOCTHOIO M IIO3HABATENIbHOIO PAa3BUTHUS
JUYHOCTH O0YJaIOIINXCS.

112.5.2. B nporpaMMe 1o MaTeMaTHUKE YYTEHBI MJIEU U IOJIOKEHUS! KOHIIETILIUU Pa3BUTHUS
Maremaruieckoro oopasoBanusi B Poccuiickoit ®deneparuu. Maremarndyeckoe o0pa3zoBaHue
JOJDKHO ~ pelaTh 3agady oOecledeHuss HeOoOXOAMMOro CTpaHe 4YHCia OO0yJaroniuxcs,
MareMaTu4eckas MoJroToBKa KOTOPbIX Oblia ObI 1OCTaTOYHA Ul MPOAOIDKEHUsT 00pa30BaHuUs 1O
pa3IUYHBIM  HAIlpaBJICHUSIM, BKJIIOYas IpPENoJaBaHUE MaTeMaTHKH, MaTeMaThuyeckue
UCCleIoBaHus, paboTy B chepe MHPOPMALIMOHHBIX TEXHOJIOTHI U JPYTUX, a TaKKe 00ecredeHus
JUISL KaKJO0ro O0Oydarolerocss BO3MOXKHOCTH JOCTHKEHHSI MaTreMaTH4ecKOl MOATOTOBKU B
COOTBETCTBUH C HEOOXOAMMBIM eMy ypoBHeM. Ha perieHue 3Tux 3aj1au HalleJeHa porpamma 1o
MaTreMaTHKe yriiyOoJeHHOTO YPOBHSI.

112.5.3. Heo6xonmuMoCTh MareMaTu4eckoi MoJIr0TOBKU 00yCIIOBIIEHa 00YCIOBIEHO POCTOM
YHClla CTIENUaJIbHOCTE!, CBI3aHHBIX C HEMOCPEACTBEHHBIM TPUMEHEHUEM MaTeMaTuku (B cdepe
HSKOHOMHUKH, OW3HEce, TEXHOJIIOTHYECKUX O0O0nacTsaX, rymMaHuTapHbiX cdepax). KommuectBo
oOydJarommxcs, i KOTOPBIX MaTeMaTHMKa CTaHOBHTCS (yHAaMEHTOM OOpa3oBaHUA,
IUTAHUPYIOIUX 3aHUMAaThCS TBOPYECKOM M MCCIIe0BaTeNbCKOM paboToOl B 0071aCTH MareMaTuky,
uH(pOpMaTUKH, (PU3UKH, SKOHOMUKH U B JPYTrUX OONACTSAX, YBETUYMBAETCS, B TOM YHCIE C
y4eTOM OOydaroUIMXcsl, KOMy MaTeMaTHKa HY)XXHa JUIl HCIOJb30BaHUS B MpodeccHusx, He
CBSI3aHHBIX HEMOCPEACTBEHHO C HEH.

112.5.4. TlpuxiagHas 3HAYMMOCTh MareMaTUKW OOYCIIOBJIEHA TEM, YTO €€ IMPEeaIMETOM
ABISIFOTCSL  (DyHIaMEHTAJIbHbIE CTPYKTYPbl HAIIEr0 MHUpa: IPOCTPAHCTBEHHbIE (OPMBI U
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KOJIMYECTBEHHBIE OTHOIICHUS, ()YHKIIMOHATIBHBIC 3aBUCUMOCTH U KaTerOpuH HEONPE/IEICHHOCTH,
OT TPOCTEHIINX, YCBaWBaGMBIX B HEMOCPEICTBEHHOM OIBITE, 10 JOCTaTOYHO CIIOXKHBIX,
HEOOXOIUMBIX JUI Pa3BUTUS HAyYHBIX UM TEXHOJOTHYECKHUX uJed. be3 KOHKpEeTHBIX
MaTeMaTH4eCKUX 3HAHWH 3aTPyIHEHO NOHMMaHHE NPHHIUIIOB YCTPOMCTBAa M HCIIOIB30BAHHS
COBPEMEHHOM TEXHUKH, BOCIHPHUATHE W HMHTEPIPETalusi pa3HOOOpa3HOW COLUAIBHOM,
HSKOHOMHYECKOW, MOJUTUYECKON MHpOpMannu, MaaodpQeKTuBHA MOBCETHEBHAS MPAKTUYECKAs
JesTeIbHOCTh. Bo MHOrHX cdepax mnpodeccHOoHaIbHON AeATENbHOCTH TPeOyIOTCS YMEHUs
BBIIIOJHATh ~ PAacyeThl, COCTABJIATh  AITOPUTMBI, HPUMEHATH  (HOpPMYJBI, MPOBOIUTH
TE€OMETPHUECKUE H3MEPEHUsT M TIOCTPOEHHs, 4YHUTaTh, 00pabaThiBaTh, HMHTEPIPETUPOBATH H
IPECTABIATh MH(POPMALMIO B BUAE TAaOJHII, AUArPaMM U IpaUKOB, IOHUMATh BEPOSATHOCTHBIN
XapakTep CIy4yailHBIX COOBITUH.

112.5.5. OgHOBpEMEHHO C pacHIMpeHreM cdep MPUMEHEHUS MAaTeMaTUKH B COBPEMEHHOM
oOmiecTBe Bce 60iee BaXKHBIM CTAHOBUTCSI MATEMATHYECKHUIA CTUJIh MBITIICHUS, TIPOSIBIISTFOIIAHACS
B OMpeZIeNIeHHBIX YMCTBEHHBIX HaBbIKaX. B mpoliecce n3yyeHus MaTeMaTuKy B apCeHal MPUEMOB
Y METOJIOB MBIIUICHUS YEJIOBEKAa €CTECTBEHHBIM 00pa30M BKIIFOUAIOTCS MHIAYKIUS U JEAYKIIHS,
00001IeHNe W KOHKpETH3alus, aHalu3 M CHHTE3, KIacCH(pUKAIUs U CHCTeMaTH3alus,
aobctparupoBanue u aHajnorus. OOBEKTHI MaTEMaTHYECKHUX YMO3aKJIIOYEHUH, MpaBUiia HX
KOHCTPYHUPOBAHUS PACKPHIBAIOT MEXAHHU3M JIOTUYECKUX MOCTPOEHHH, CIOCOOCTBYIOT BBIpAOOTKE
yMeHHsST (POpPMYIUPOBaTh, OOOCHOBBIBATh W JOKA3bIBaTh CYXJICHUS, TEM CaMbIM (HOPMHUPYIOT
JIOTUYECKUI CTWIb MBIIUICHUS. Beaymias ponb NpUHAUICKUT MaTeMaTtuke B (HOpMUPOBAHUU
AJTOPUTMHUYECKOW KOMIIOHEHThI MBIIUICHUS U BOCIIUTAHUM YMEHUN JIEWCTBOBATH IO 3aJIaHHBIM
aJIropuT™MaM, COBEpIICHCTBOBATh M3BECTHBIE M KOHCTPYHPOBATh HOBbIE. B mpoiiecce perieHus
3a71a4 - OCHOBBI JUIsl OpraHu3alMk Y4eOHOW JIeATeTbHOCTH Ha YpOKaX MaTeMaTHKd -
pa3BUBAIOTCS TBOPYECKAs U MPUKIIAJAHAS CTOPOHBI MBIILICHUS.

112.5.6. OGyueHre mMareMaTHKe JaeT BO3MOXKHOCTb pPa3BUBaTh y OOydarolIUMXCs TOYHYIO,
palMOHANBHYIO U MH(POPMATUBHYIO pedb, YMEHHE OTOMpaTh Hanbosee MOAXOASIINE S3bIKOBhIE,
CHUMBOJINYECKHE, TpadUUecKue CpeACTBa /IS BBIPAKCHHUS CYXICHHH H HaDIATHOTO WX
IpeCTaBICHHUS.

112.5.7. HeoOXx0nIMMbIM KOMIIOHEHTOM OOIIEH KyIbTypbl B COBPEMEHHOM TOJKOBAHUU
ABJsIeTCS O00Illee 3HAKOMCTBO C METOJaMHM IO3HAHUS JIEHCTBUTEIbHOCTH, MPEACTABIECHUE O
npeaMeTe U METOAE€ MaTeMAaTHUKH, €ro OTIMYUAX OT METOJOB €CTECTBEHHBIX M T'YMAaHHUTApPHBIX
HayK, 00 0COOEHHOCTSIX MPUMEHEHHs] MaTeMaTHKH JIUIsl PEIIeHUs] HAyYHBIX M MPUKIAJHBIX 3a/au.
Maremarnueckoe 00pa3oBaHME BHOCUT CBOM BKiIag B (OpMUpOBaHHE OOIIEH KYJIBTYphbl
4eJI0BEKa.

112.5.8. W3ydyeHne MareMaTHKA CIOCOOCTBYET ACTETUYECKOMY BOCIHUTAHUIO YEJIOBEKa,
IIOHMUMAaHUIO  KpacoTbl W  H3ALIECTBA MATEMaTUYECKUX  PACCYKJICHUH, BOCIPUATHUIO
reoMeTpuyeckux GopM, YCBOCHHUIO 1€ CUMMETPHUH.

112.5.9. TlpuoputerHpiMu uensiMu oOyueHuss maremaruke B 10 - 11 kmaccax Ha
yri1yOJI€HHOM YPOBHE MPOAOJIKAIOT OCTaBAThHCA:

¢dbopMHpOBaHHE  LEHTPAJbHBIX  MareMaTMYeCKUX  TOHATHH  (4Mcino,  BEJIMYMHA,
reomeTpuyeckas (Qurypa, MnepeMeHHas, BEpPOSTHOCTb, (YHKIUS, NPOU3BOJAHAs, HHTErpai),
00eCreYnBaONMX MPEEMCTBEHHOCTh M TEPCIEKTUBHOCTh MaTeMaTHYeCKOro 00pa3oBaHUs
00yJaroIImXcs;

MOJBEICHUE OOYJaIONINXCs Ha JOCTYITHOM JJIsi HUX YPOBHE K OCO3HAHHWIO B3aMMOCBS3HU
MaTeMaTHK{d U OKPY)KAIOLEro MHpa, MOHMMAHUIO MareMaTHKW KaK 4acTH OOIed KyJIbTyphbl
YeJIOBEYECTBA;
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pa3BUTHE  WHTEIUIEKTYyaJbHBIX W TBOPYECKHX  CIIOCOOHOCTEH  OoOyuarommxcs,
II03HABATENILHON aKTUBHOCTH, UCCIIEA0BATENbCKUX YMEHHUM, KPUTUYHOCTH MBIIIICHUS, HHTEpeca
K U3YYEHHUIO MaTEMaTUKH;

¢dbopmupoBanue (GyHKIIMOHAIBHON MaTreMaTHYeCKOW IpaMOTHOCTH: YMEHHUsS Pacllo3HaBaTh
MaTeMaTHuYeCKUE AacCleKThl B PEAIbHBIX >KU3HEHHBIX CHUTyallUsX M MPU H3YYEHUU JAPYTUX
y4eOHBIX MPEIMETOB, MPOSBICHUS 3aBUCUMOCTEN M 3aKOHOMEpPHOCTEH, (opMylnHpoBarh UX Ha
A3bIKE MaTeMaTMKM M CO3/JaBaTb MaTeMaTHYeCKWe MOJENIHU, MPUMEHSITh OCBOCHHBIN
MaTeMaTH4eCKUil anmapar Jisl pelieHus MPaKTUKO-OPUEHTUPOBAHHBIX 3a/1a4, HHTEPIIPETHPOBATh
Y OIICHUBATh MOJYYEHHBIE PE3YyIIbTATHI.

112.5.10. OcHOBHBIMH JUHUSMHU cojepxkaHuss Maremaruku B 10 - 11 kimaccax
yrIyOlneHHOTo ypoBHs siBisitoTcs: "Umcna u Beumcnenus', "Anrebpa" ("AnreOpanueckue
BeIpakeHus ", "YpaBHeHus U HepaBeHCTBA"), "Hauana maremarnueckoro ananmsa', "['eomerpus"
("T'eomerpuueckue ¢urypsl M ux cBoicTBa", "H3MepeHue reoMeTpuUUecKUX BEJIUYHUH"),
"BeposatHocTh M crarucTuka'. [laHHBIE JIMHUM pPAa3BUBAIOTCA TMapajulebHO, Kaxaas B
COOTBETCTBUM C COOCTBEHHOW JIOTMKOM, OJIHAKO HE HE3aBHCHMO OJIHAa OT APYrod, a B TECHOM
KOHTaKTe M B3aumozeictBuu. Kpome 3TOro, ux OOBEAMHSIET JIOTMYECKas COCTaBISIOLIAs,
TPAAUIIMOHHO TPHUCYIAas MaTeMaTHKe W MPOHU3BIBAIONIAS BCE MaTEeMaTHYeCKUE KYpPChl U
conepxkarenbupie  JuHUUA. CdhopmynupoBanHoe Bo DPI'OC COO tpeboBanue '"ymeHue
OIEpUpPOBaTh IMOHATUSAMH: OIPENIEICHHE, aKCMOMa, TEOpEMa, CIIEACTBHE, CBOICTBO, MNpPU3HAK,
JI0Ka3aTeIbCTBO, pPAaBHOCUJIbHBIE (OPMYIHPOBKU, yMeHHE (QOpMyIupoBaTh o0OpaTHOE U
MIPOTHUBOIIOJIOKHOE YTBEPKIICHUE, TPUBOAUTEH MPUMEPHI U KOHTPIIPUMEPHI, UCIIOJIB30BATh METOT
MareMaTH4ecKol WHAYKLWU, TPOBOAUTH JOKa3aTelbHBbIC PACCYKICHHS NpPU PEIICHUU 3ajad,
OLICHUBATh JIOTUYECKYIO IPAaBUIBHOCTb PACCYKJIEHUN'" OTHOCHUTCS KO BCEM y4EOHBIM KypcaM, a
dbopMupoBaHUE JIOTUYECKUX YMEHUU paclpenenseTcss Mo BCeM rojaM oOyueHHs Ha YpOBHE
cpenHero o01Iero 0opa3oBaHusl.

112.5.11. B cootrBerctBuu ¢ ®I'OC COO mareMaTHka siBIseTcs 00s3aTeIbHBIM MTPEIMETOM
Ha JaHHOM YpOBHe oOpa3oBanus. Hacrosiiei nporpamMMoil o MaTeMaTuke MnpeaycMaTrpuBaeTcst
u3ydeHue ydeOHoro mnpenmMera "Maremaruka" B paMKax Tpex ydeOHbIX KypcoB: "Anrebpa u
Hayajma Maremarumueckoro ananm3a", '"lTeomerpusa", "BepostHocTh UM crarhcTuka'.
dopMupoBaHHE JIOTHYECKUX YMEHHUH OCYIIECTBIISETCS Ha MPOTSXKEHUU BCEX JIeT 0OydeHHUs Ha
YPOBHE CpEIHEro o0IIero oopa3oBaHMs, a 3JEMEHTHI JIOTMKU BKIIIOYAIOTCS B COZIEpKAHHE BCEX
Ha3BaHHBIX BbIIIE YUEOHBIX KypCOB.

112.5.12. OO0miee 4uciIo 4acoB, pEKOMEHIOBAaHHBIX ISl U3YUYEHUs] MAaTeMaTHKy, - 544 vaca:
B 10 kmacce - 272 yaca (8 yacoB B Henenro), B 11 kimacce - 272 yaca (8 4acoB B HEZIEINIO).

112.5.12.1. Bo3MoxHa KOPPEKTUPOBKA OOIIETO YKCJIa YacOB, PEKOMEHIOBAHHBIX IS
W3yUEHHUs TpeaMeTa, ¢ YUeTOM WHIMBUAYAIBHOTO TMOAXOAAa O0pa3oBaTeNbHBIX OpPraHM3aIfi K
YIIYOJIGHHOMY W3YYEHUI0 MaTeMaTWKH, B paMKaxX COOJIONACHHS TMTHEHUYECKHX HOPMATHBOB K
HEIEeTBHOM 00pa3oBaTeIbHON HATPY3KeE.

112.6. MNnaHupyemble pe3ynbTaTbl OCBOEHUA NMpOrpaMMbl NO MaTeMaTUKe Ha
ypOBHe cpeaHero obuero obpasoBaHus.

112.6.1. B pe3ysnbrare u3y4eHus MaTeMaTHKH Ha YPOBHE CPEIHEro o0IIiero oopa3oBaHus y
obyudarormierocst OyayT copMUPOBaHBI CIAEAYIONMINE TUIYHOCTHBIC PE3YIbTATHI:

1) rpask1aHCKOTO BOCITUTAHUS:

c(OpPMUPOBAHHOCTh ~ TPaXJAHCKOM MO3UIMH  OoOydYaromierocss Kak aKTUBHOTO U
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OTBETCTBEHHOTO 4IEHAa POCCUIHCKOro OOIIecTBa, MPEACTABICHHE O MAaTEeMaTHUYECKHUX OCHOBAaX
(YHKIMOHUPOBAHMS PA3IMYHBIX CTPYKTYp, SBICHMH, MpOLENyp TIpa)KIaHCKOro oOIiecTBa
(BBIOOPBI, OMPOCHI W JIPyroe), YMEHHE B3aUMOJACHCTBOBATH C COIMAIbHBIMH WHCTHTYTaMHU B
COOTBETCTBHUHM € UX QYHKLUSAMHU U Ha3HAYCHUEM;

2) NaTpuOTHYECKOTO BOCIIUTAHUS:

c(hOpMHPOBAHHOCTb POCCHUUCKON T'PaKIaHCKON HIACHTUYHOCTH, YBOKEHUS K MPOILIOMY U
HACTOALLEMY POCCUMCKOM MareéMaruKH, LIEHHOCTHOE OTHOLIEHUE K JIOCTHXKEHUSM POCCHUCKHUX
MaTE€MaTUKOB U POCCUHCKOM MaTeMaTHYECKOW IIKOJbI, MCIOJIb30BaHUE ATHX JOCTHUKEHHUM B
JIPYTUX HayKaxX, TEXHOJOTHUsX, chepax SIKOHOMHUKHY;

3) AyXOBHO-HPaBCTBEHHOT'O BOCIIUTAHMUS:

OCO3HAHME  JYXOBHBIX  IEHHOCTEHl  pOCCHHCKOro  Hapoaa, c(opMHPOBAaHHOCTbH
HPaBCTBEHHOI'O CO3HAHMS, ITUYECKOTO MOBEJIEHHs], CBA3aHHOTO C MPAKTHUECKUM IPUMEHEHHEM
JOCTH)KEHUN HAyKHM M JESATEIbHOCTHIO YYEHOTO, OCO3HAHUE JIMYHOIO BKJIAJa B IOCTPOEHUE
yCTOMUYUBOrO OyyIIEro;

4) 5CTeTUYECKOTO BOCITUTAHUS:

3CTETUYECKOE OTHOLIECHUE K MUPY, BKIIFOUasi SCTETUKY MAaTeMaTU4YE€CKUX 3aKOHOMEPHOCTEM,
00BEKTOB, 3a/1a4, pEIICHUuM, PACCYKICHUM, BOCIPUMMYHUBOCTh K MaTEMaTHUYECKHUM AaCIIEKTaM
Pa3JIMYHBIX BUJOB UCKYCCTBA;

5) ¢bu3HUecKoro BOCIIUTAHUS:

c(hOpMUPOBAHHOCTH YMEHHS MPUMEHITh MaTEMaTHYECKUE 3HAHUS B MHTEPECax 370POBOTO
u 0Oe3omacHoro oOpas3a >KHU3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3/I0pPOBBIO (310pOBOE
nuTaHue, cOaTaHCHPOBAHHBINA PEXKUM 3aHSATHI U OTAbIXA, peryispHas (pu3nueckas akTUBHOCTD),
(1)I/I3I/I‘~I€CKO€ COBCPUHICHCTBOBAHUC ITPU 3aHATUAX CHOpTI/IBHO-O3I[Op0BPITCJ'ILHOI>i JACATCIIBbHOCTBIO,

6) TpyZIOBOrO BOCIUTAHUS:

TOTOBHOCTh K TPYAY, OCO3HAHUE IIEHHOCTH TPYNOIIO0Hs, HHTEPEC K pas3audHbIM chepam
npodecCHOHANBHON NIeATENbHOCTH, CBSI3aHHBIM C MAaTeMaTUKON M ee MPUIOKEHUSIMU, YMEHUE
COBEpIIIaTh OCO3HAHHBIA BBIOOP Oyaymiel mpodeccud | Peain30BBIBAaTh COOCTBEHHBIE
JKU3HEHHBIE TUIaHbI, TOTOBHOCTh M CHOCOOHOCTh K MaTeMaruyeckoMy oOpa3oBaHHIO U
caM000pa30BaHMIO HA MPOTSHKCHUH BCEH JKM3HU, TOTOBHOCTh K aKTHBHOMY YYaCTHIO B PEIICHUU
MPaKTUYECKUX 33/1a4 MAaTeMaTUYECKOM HApPaBIEHHOCTH;

7) PKOJIOTHYECKOTO BOCITUTAHMS:

c(OPMUPOBAHHOCTh  JKOJIOTUYECKOW KYJIBTYphI, TOHUMAHHE BIUSHHUS COIUATBHO-
HSKOHOMHUYECKHX TMPOIECCOB HA COCTOSHHUE MPUPOAHOM W COIMAIBHOM Cpeabl, OCO3HAHWE
I00AThHOTO  XapakTepa  OJKOJOTMYECKUX  mpoOieM, OpHEHTalus Ha  IpPUMEHEHUe
MaTeMaTHYeCKUX 3HAHWUHW NJIsl pelIeHUs 3a7ad B 00JIACTH OKPY)KAIOIIEH Cpefbl, TIIAaHUPOBAHUE
MOCTYIIKOB U OIIEHKH MX BO3MOXKHBIX TOCJIEICTBUM JIJIsl OKPYKAIOIEH CPeIbl;

8) 1IeHHOCTH HAYYHOTO MTO3HAHMS:
c(OPMUPOBAHHOCTH ~ MHUPOBO33PEHHUS, COOTBETCTBYIOIIIETO COBPEMEHHOMY  YPOBHIO

pa3BUTHS HAayKHd M OOILECTBEHHOM MPaKTUKW, OHUMAaHUE MaTeMaTH4YEeCKOM HayKH Kak cgepbl
YeJIOBEUECKOM JESITENIbHOCTH, 3TANOB €€ Pa3BUTUSA U 3HAYMMOCTH JJIsl PA3BUTHUSL LIUBWIM3AIUU,
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OBJIAJICHUE SA3BIKOM MATEMAaTUKU U MaTeMaTU4E€CKOU KyJIbTYPOM KaK CPEICTBOM IIO3HAHUS MHUPA,
TOTOBHOCTB OCYIIECTBIIATH IIPOCKTHYIO U UCCIIEN0BATEIBCKYIO AEATEIBHOCTh HHANBUAYAIBHO U

B IpyIIIE.

112.6.2. B pe3ynbrare u3y4eHuss MaTeMaTUKU Ha YPOBHE CPEAHET0 001ero oopa3oBaHus y
oOyuaromerocst OyayT copMupOBaHBI TO3HABATEIbHBIC YHHUBEpCAJIbHBIC Y4eOHBIC NEHCTBHA,
KOMMYHHKAaTUBHbIE YHUBEpCaJbHbIE Yy4yeOHbIE [EHCTBUS, PETYISITHUBHBIE YHUBEPCAJIbHbBIE
y4eOHbIe ACUCTBUS, COBMECTHAS JEATEIbHOCTb.

112.6.2.1. Y oOyuatomerocss OynyT cpOpMHUpOBaHBI cienyronue 0a30BbI€ JIOTHYCCKHE
JEHCTBUS KaK 9acTh MMO3HABATEIBHBIX YHUBEPCAIBHBIX YUCOHBIX JICHCTBUN:

BBISIBJISITh M XapakTEpU30BaTh CYLIECTBEHHbIE IPHU3HAKM MaTeMaTHYeCKMX OOBEKTOB,
NOHATUH, OTHOWICHWA MEXIy MOHATUSAMH, (OPMYIMPOBATH ONPENENICHUS  IOHSATHIA,
yCTaHaBJIMBaTh CYIIECTBEHHbIN NpPU3HAK KJIAacCU(UKALUMK, OCHOBAaHUS JIsI OO0OOIIEHHsS MU
CpaBHEHUs1, KPUTEPUHU IIPOBOAMMOIO AHAJIN3A;

BOCIIPUHUMATD, q)OpMy.]'II/IpOBaTL n Hp606p330BBIBaTL CYXKACHUA: YTBCPAUTCIIBHBIC U
OTpUIATCIIBbHBIC, CAUMHUYHBIC, YACTHBIC 1 O6HII/I€, YCJIOBHBIC,

BBISIBJISITH MaT€MaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M U MPOTHUBOpeUHs B (hakTax,
JNAHHBIX, HAONIONCHUSAX ©  YTBEPXKICHUSIX, TNpenjararb KpPUTEPUU IS BBISBICHUS
3aKOHOMEPHOCTEH U MPOTUBOPEUHIA;

ACJIaTb BBIBOABLI C HCIIOJB30BAHHMEM 3aKOHOB JIOTHKH, ACAYKTHUBHLIX W HWHIAYKTUBHBIX
YMOSaKHIOquHﬁ, WO?»B.KJ'II-O‘ICHPIIZ 110 aHaJIOTHH,

IIPOBOJIUTH CaMOCTOSITENIBHO J0Ka3aTelbCTBA MAaTeMaTUYECKUX YTBEPKICHUH (IpsMbIE U
OT MPOTUBHOIO), BBICTpauBaTh apryMEHTALMIO, INPUBOJUTH IPUMEPHI M KOHTPIPUMEDSI,
000CHOBBIBAaTh COOCTBEHHBIE CY)KJIEHUS U BBIBOJIBI;

BBIOMpATh C110CO0 pelleHus yueOHoi 3a1aun (CpaBHUBATh HECKOJIBKO BAPUAHTOB pPEIICHUS,
BbIOMpaTh HanboJee MOIXOIAINI C yUeTOM CaMOCTOSITENIbHO BBIJICTIEHHBIX KPUTEPUEB).

112.6.2.2. Y  oOyuaromerocs OynyT chopmupoBanbl  cienyromime  06a30Bble
MCCJIeI0OBATENIbCKUE JEHCTBUSI KaK YacTh TTO3HABATEILHBIX YHUBEPCAIBHBIX YUEOHBIX JEHCTBUM:

HCIOJIb30BaTh BOIPOCH KaK HCCIEI0BATENbCKUN MHCTPYMEHT MO3HAHU, (GOPMYyIHPOBATH
BOMPOCHL, (PUKCUPYIOIIME MPOTHBOpPEUHE, MpoOieMy, YCTaHaBIMBATh MCKOMOE M JaHHOE,
(dbopMHpOBaTh TMIIOTE3Y, APT'yMEHTHPOBATH CBOIO IMO3UIIUI0, MHEHHE;

MPOBOIUTh  CaMOCTOATENIBHO  CIUIAHUPOBAHHBIA  AKCIEPUMEHT, HCCJIEIOBAHUE 10
YCTAaHOBJICHUIO OCOOCHHOCTEH MaTreMaTH4ecKoro OOBEKTa, SBICHUS, MPOIECCa, BBIIBICHUIO
3aBUCUMOCTEHN MEXITy 00BEKTaMHU, SIBJICHUSIMH, TIPOIIECCAMH;

CaMOCTOATENILHO (OPMYJIUPOBATh OO0OOIIEHHS W BBIBOJBI 10 Pe3yJIbTaraM MPOBEIACHHOTO
HAOJTFOJICHUS, UCCIIEIOBAHUS, OI[CHUBATh JIOCTOBEPHOCTh MOJTYUYEHHBIX PE3yJIbTATOB, BHIBOJIOB U
0000I11IEHHI;

IMPOTrHO3UPOBATE BO3MOKHOC PA3BUTHUC IMPOLCCCA, a TAKKC BBIJIBUIaTh IMPCAIIOJIOXKCHUSA O
€T'0 PAa3BUTHUU B HOBLIX YCJIOBUSAX.

112.6.2.3. Y olyuaromierocst Oyayt chopMUpOBaHbl YMEHUs paboTaTh ¢ HHPpOpMaIuen Kak
YacTh MIO3HABATEIbHBIX YHUBEPCATIbHBIX YUEOHBIX ICHCTBHIA:
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BBISBIISITH NepUuuThl HHPOpPMALIUY, JAHHBIX, HEOOXOMUMBIX JJIsi OTBETAa HA BOMPOC M IS
pelIeHUs 3a/1a4H;

BbIOMpaTh HMH(OpPMAIMIO W3 HCTOYHUKOB  PA3JIMYHBIX  THIIOB, aHAJIM3HPOBATH,
CUCTEeMAaTU3UPOBAaTh M HUHTEPIPETHPOBaTh HUHGOPMAIMIO Ppa3IUYHBIX BUIOB U GopM
IIPEJICTaBICHNUS;

CTPYKTYPUPOBATh HH(POPMAIIHIO, TIPEJICTABIATE €€ B PA3IMYHbBIX (OpMax, HILTIOCTPHPOBATH
rpaduvecKky;

OLIEHUBATh HAJEKHOCTh HMH(OpPMALMM IO CAMOCTOATEIBHO  C(HOPMYIMPOBAHHBIM
KPUTEPUSIM.

112.6.2.4. Y oOyuatomerocs OyayT chOpMUPOBaHBI YMEHUsS OOIIECHUS KaK 4YacTh
KOMMYHHKATHBHBIX YHUBEPCATBHBIX YUYCOHBIX IEHCTBUI:

BOCIIPUHUMATL H (I)OpMy.TII/IpOBaTB CyXXICHHUA B COOTBCTCTBUH C YCIOBUAMH U LCIIAMHU
06HI€HI/I$I, SICHO, TOYHO, I'PaMOTHO BbIpaXXaTb CBOI0 TOYKY 3PCHHA B YCTHBIX M IHNCbMCHHBIX
TCEKCTAaX, AaBaThb MOJACHCHUS 110 XOAY PCIICHUA 3aJa9, KOMMCHTHUPOBATH HOJ'Iy‘IGHHBIfI PE3YJIbTaT;

B X071 OOCYXKICHHUS 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYKIAaeMOH TeMbI, MPOOIEMBI,
pelaeMoi 3a1a4M, BBICKA3bIBaTh WJIEW, HALIEJICHHBIE HA IIOUCK PEIICHHUS, CONOCTABIISATh CBOU
CYXJIEHUS C CY)KJIEHHUSMHU JPYrMX YYaCTHUKOB JHaliora, OOHApyKUBaTh pa3jIu4ve U CXOACTBO
HO3ULIMH, B KOPPEKTHOU (opme (HOpMYIINpPOBATh PA3HOINIACHUS, CBOM BO3PAKECHHUS;

MNpCACTABJIATL PE3YJIbTAaThbl PCUHICHUA 3adaqyr, SKCIICPHUMCHTA, HCCICAOBAHUA, IIPOCKTA,
CaMOCTOSITENIbHO  BbIOMpaTh (OpMaT BBICTYIUIEHHS C Y4eTOM 3ajad [pe3eHTalud |
0COOEHHOCTEN ayAUTOPUH.

112.6.2.5. Y oOyuaromerocst OynyT chopMUpOBaHbI YMEHHsI CAaMOOPraHU3alMM KaK 4acTb
PEryIsTUBHBIX YHUBEPCAJIbHBIX YUEOHBIX JEHCTBHIA:

COCTAaBJIATh IJIaH, aJTOPUTM peIIeHHs 3aJadd, BbIOMpPaTh CIOCOO pPELICHHS C Y4eTOM
HUMEIOLINXCS PEeCypcoB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBAaTh M KOPPEKTHPOBATh
BapUaHTHI PEIICHUI ¢ y4eTOM HOBOM MH(DOPMAIIHH.

112.6.2.6. ¥V oOyuatomerocss OyayT cQOpMHUpPOBaHbl YMEHHS CaMOKOHTPOJSI KaK 4acTh
PETYIATUBHBIX YHUBEPCAIBbHBIX YUeOHBIX JeHCTBUI:

BJIAJICTh HABBIKAMU MTO3HABATEIHLHON PeIICKCHUHN KaK OCO3HAHMS COBEPIIAEMBIX ICHCTBUN 1
MBICTUTENLHBIX MPOIIECCOB, UX PE3YNBTATOB, BIAJETh CIIOCOOAMU CaMOTIPOBEPKH, CAMOKOHTPOJIS
mpolecca 1 pe3yabrara peleHus: MaTeMaTudecKon 3a/1auu;

npeaABUACTbL TPYAHOCTH, KOTOPBIC MOI'YT BO3HUKHYTH IIPpU PCHICHUH 3ada4Hd, BHOCHUTH
KOPPEKTHUBLI B ACATCIIBHOCTE HAa OCHOBE HOBBIX 06CTO$IT€J'H)CTB, JaHHBIX, HaﬁjleHHBIX OHH/I60K,

BBIAIBJIICHHBIX prﬂHOCTCf/'I;

OLIEHHUBATh COOTBETCTBUE PE3YNIbTaTa IeJId U YCIOBUSIM, OOBICHATH MPUYUHBI JOCTHKEHUS
WIA HEJOCTH)KEHHUS Pe3ylbTaToB JEATENbHOCTH, HAaXOIUTh OIIMOKY, JaBaTh OICHKY
MPUOOPETEHHOMY OIIBITY.

112.6.2.7. YV obyuaromerocst Oynyt chopMHpPOBAHbI YMEHHUSI COBMECTHOH 1S TENbHOCTH:

MMOHUMATh U HCIOJb30BATh MPEUMYILECTBa KOMAaHIHOW W WHAMBHUAYaJIbHON pabOTHI MpHU
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pCHICHUN y‘-Ie6HBIX 3aaa4, INIpUHUMATh M[CIIb COBMECTHOU ACATCIIBHOCTHU, IUIAHUPOBATH
OpraHU3aIMI0 COBMECTHON pPa0OOTHI, paclpenessTh BUIBI paldOT, JOTOBapUBATHCS, OOCYXKIAaTh
MPOILIECC U PE3yAbTAT pabOThI, 00001aTh MHCHUS HECKOJIBKHX JIFOIICH;

y4acTBOBaTh B TPYMIMOBBIX (opmax paboTel (0OCYXIeHHS, OOMEH MHEHHUH, '"MO3TrOBBIE
LITYpMbI" YU HHBIE), BBINOJHATH CBOIO 4YacTh pabOTbl U KOOPAMHUPOBATH CBOM JEHCTBUS C
OPYTMMU YJI€HaMU KOMaH]Ibl, OLEHUBAThb KAayeCTBO CBOErO BKJIaJa B OOIIMNA MPOAYKT IO
KPUTEPHSIM, CHOPMYIUPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBHSL.

112.6.3. IlpeameTHble pe3yabTaThl OCBOCHUS (eaepalibHOW paboveil MmporpaMMbl II0
MaTeMaTHKe TMPEICTaBICHBl MO rogaM OOy4YeHHsS B paMKaX OTACIbHBIX YYEOHBIX KYpCOB B
COOTBETCTBYIOLIUX pa3ziesiaX HaCTOALICH MpOorpaMMBl.

112.7. ®depepanbHaa pabo4yas nporpamma y4yeb6Horo Kypca "Anrebpa wm
Hayana matemMaTuM4eckoro aHanusa".

112.7.1. IlogcauTenbpHasa 3amucKa.

112.7.1.1. Yuebnblit Kypc "AnreOpa 1 Ha4ajga MaTeMaTHUECKOTO aHaIn3a" SBISIETCS OJHUM
u3 Hanbojee 3HAYMMBIX B IPOrpaMMe CpeJHEro oOImmiero oOpa3oBaHMs, MOCKOIBKY, C OJHOM
CTOPOHBI, OH 00€CTIEYNBACT HHCTPYMEHTAIBHYIO 0a3y /Ui U3y4eHHS BCEX €CTECTBEHHO-HAYYHBIX
KypCOB, a C Ipyroil CTOPOHBI, POPMHUPYET JIOTHYECKOE U aOCTPAKTHOE MBIIUICHHE 00YYarOIIUXCS
Ha YpOBHE, HEOOXOAMMOM [JIi OCBOCHHMS WH(POPMATHKH, OOIIECTBO3HAHUS, WCTOPHH,
CIIOBECHOCTH M JAPYIMX JAUCHMIUIMH. B paMkax JaHHOrO ydeOHOro Kypca OOydaromuecs
OBJIA/ICBAIOT YHUBEPCAJIBHBIM SI3BIKOM COBPEMEHHOW HAyKH, KOTOpas (QOpMyIHpYeT CBOH
JOCTHIKCHHUS] B MAaTEMaTHYECKOH (hopme.

112.7.1.2. YuebHblli Kypc anreOppl M HadaJl MaTeMaTHYECKOrO aHaju3a 3aKJaJbIBacT
OCHOBY JUIsl YCIIEIIHOTO OBJQJEHUS 3aKOoHaMHM (U3UKH, XUMHM, OHOJOTMH, MOHHUMAaHUS
OCHOBHBIX TCHJIGHIII/IfI Pa3sBUTUA 3KOHOMHKHN n O6HIGCTB€HHOI71 KHU3HU, IIO3BOJIACT
OPUEHTHPOBATbCS B COBPEMEHHBIX LU(QPOBBIX M KOMIBIOTEPHBIX TEXHOJOTHSX, YBEPEHHO
HUCIIOJIBb30BaTh HUX IJId z[anLHeﬁmero 06pa3013aH1/1;1 n B HOBCGI[HGBHOﬁ KHU3HU. OBJ'IaI[eHI/Ie
aOCTPAaKTHBIMU U JIOTMYECKH CTPOTUMH KOHCTPYKLHMSMH alreOpbl 1 MaTeMaTHUECKOro aHaln3a
pasBUBACT YMCHHUC HaAXOAWUTH 3aKOHOMCPHOCTH, 000CHOBEIBATh HUCTUHHOCTB, [JOKAa3bIBaTb
YTBEPXKJICHUS C MOMOILBIO MHAYKIMHU M PacCyKJaTh JAeTyKTUBHO, UCIOJIb30BaTh 0000IIEHHE U
KOHKPETH3allMl0, abCTparupoBaHME W aHAJIOTHI0, (OPMUPYET KpEaTUBHOE U KPUTHUECKOE
MBIILLUICHHUE.

112.7.1.3. B xonme usydeHus ydeOHOro kypca "Anrebpa M Hadajla MaTeMaTH4YE€CKOTO
aHanu3a"  oOyvaromuecs IONy4YarOT HOBBIH  ONBIT  pEIICHUS NPUKIAJHBIX 33734,
CaMOCTOATECIIBHOT'O IIOCTPOCHUA MareMaTu4deCKux Moneneﬁ PCalIbHBIX CHTyaHHﬁ,
UHTEpIpEeTallud TOJYYEHHBIX peIIeHUl, 3HAKOMATCS C MpUMEpaMH MaTeMaTH4ecKuX
3aKOHOMEPHOCTEH B TPHUPOJE, HAyKe M HCKYCCTBE, C BBIJAIONIUMHUCS MareMaTH4eCKUMU
OTKPBITUSIMH U UX aBTOPaMH.

112.7.1.4. VYuebHblli Kypc o00JazaeT BOCIUTATEIbHBIM IOTEHIIMAJIOM, KOTOPBIN
peanu3yeTcsi Kak uepe3 Y4eOHBIH Marepuai, CIoCOOCTBYIOUIUI (OPMHPOBAHUIO HAyYHOTO
MHUpPOBO33pEHHUs, Tak U uepe3 crneunuky ydeOHOM  AesATeNbHOCTH, TpeOyromeit
IPOAOJDKUTENIBHON  KOHLUEHTPALlMM  BHHUMAHUSA, CaMOCTOSTEIBHOCTH, AKKypaTHOCTH U
OTBETCTBEHHOCTH 3a IMOJTY4YECHHBIN pe3ybTar.

112.7.1.5. B ocHOBe MeTonuku oOydeHHUs: anredpe W HayajliaM MareMaTH4ecKoro aHaiu3a
JEKUT AEATCTHBHOCTHBINA IPHUHIUI 00ydEHHS.
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112.7.1.6. B ctpykrype yuebHoro kypca "Anre6pa v Hauana MaTeMaTHMYECKOrO aHaimu3a'
BBIJICJICHBI CJIEAYIOIINE COJAEPKATEIbHO-METOANYECKHE JIMHUU: "UHclia U BbIYKCICHHS",
"Oynkinun u rpadpukn”, "YpaBHeHus u HepaBeHcTBa', "Hawanma maTemarmueckoro axammsa',
"MHoxkecTBa M Jioruka". Bce OCHOBHBIE COAEPKATEIIbHO-METOIMYECKUE JIMHUU U3Y4aroTCsl Ha
NPOTSHKEHUU JIBYX JIeT OOY4YeHHs Ha ypPOBHE CPETHEro OO0IIero o0pa3oBaHHUs, €CTECTBEHHO
JIOTIONIHSASL JAPYr Jpyra W TOCTENEHHO HACHIIAsSCh HOBBIMH TeMaMHM M paszienamu. JlaHHBII
yueOHBI KypC SBISETCS HMHTETPATUBHBIM, ITOCKOJIBKY OOBEIMHSET B cebe colep:kaHue
HECKOJIbKUX  MareMaTH4YeCKUX  JUCHUIUIMH, TaKuX Kak  anrebpa, TPUTOHOMETPHS,
MaTeMaTH4eCKUW aHajiu3, TeOpUsi MHOXKECTB, MaTemMaruueckas Jioruka u apyrue. [lo mepe toro
Kak oOydJaromuecsi OBJIAJEBAlOT Bce 0oJjiee IMMPOKHMM MaTeMaTHYECKHM almapaTtoM, y HHX
MOCIIEZIOBATEIbHO (DOPMUPYETCS U COBEPIICHCTBYETCS YMEHHE CTPOUTh MAaTeMaTHYCCKYIO
MOJIETTb PEAIbHOW CHUTYaIlMH, IPUMEHSITh 3HAHUS, TIOJy4YCHHbBIE TIPH U3YYECHUH y4eOHOTo Kypca,
JUISL  PEIICHHUS CaMOCTOSTENBHO C(HOPMYIMPOBAHHOW MaTeMAaTHYECKOW 3aJadd, a 3areM
WHTEPIPETHPOBATh CBOM OTBET.

112.7.1.6.1. ConepxkarenpHo-MeToauueckass auHUs "YUucina u BblYMCIeHUsA" 3aBepllaeT
(dbopMHUpOBaHUE HABBIKOB HCIOJIb30BAHUS JNEHCTBUTENIBHBIX YHCE, KOTOpOe ObLIO Hayaro Ha
YpOBHE OCHOBHOTO 001ero obpazosanus. Ha ypoBHe cpemnero oOmiero oOpa3zoBaHus 0co0oe
BHUMaHUE yJenseTcs: (POpMUPOBAHHUIO HAaBBIKOB PALMOHAJIBHBIX BBIYMCICHHUH, BKIIOYAIOLIUX B
ceOsl MCIIONIb30BaHNUE PA3IIMYHBIX (POPM 3alHCH YMCIIA, YMEHHE JIeIaTh NMPHUKHUJKY, BBIOIHATh
OpUOIV>KEHHBIE BBIUMCIICHUS, OLIEHUBATh YMCIOBBIE BBIPAXKEHUS, paboTaTh C MaTeMaTu4eCKUMHU
KOHCTaHTaMH. MHOXECTBa HaTypaJbHBIX, IEJBIX, PAMOHATIBHBIX W JCWCTBUTEIBHBIX YHCEI
JIOTIOJTHSIOTCSL  MHOXKECTBOM ~ KOMIUIEKCHBIX — uucell. B KaXkaoM U3 3THX MHOXECTB
paccMaTpuBaIOTCsl CBOWCTBEHHBIE €My crenn(UYecKre 3a7a4d M OIepalu: JCJICHHUE Haledo,
ONepUpPOBAHUE OCTATKAMM HAa MHOXKECTBE LIEJIbIX YHUCEN, 0COOble CBOMCTBA pAI[MOHAIBHBIX U
UppaIMOHAIIFHBIX YUCEll, apu(METHUECKUE OTIEPAIINH, a TAK)KE U3BICUCHNUE KOPHS HATYpaIbHON
CTETIEHU Ha MHOXKECTBE KOMIUIEKCHBIX 4Yucel. bmaromaps mocienoBaTelbHOMY pacIIUpEeHHUI0
Kpyra MCIOJb3YeMbIX YHCET W 3HAKOMCTBY C BO3MO)XKHOCTSAMH MX TPUMEHEHHUS IS PEIICHUs
pa3IMYHbIX 331a4 GOpPMUpPYETCS MPeJICTaBICHUE O €IMHCTBE MAaTEMaTUKU KaK HayKd U €€ pOJiu B
MOCTPOEHUH MOJIENIEH peaabHOro MUpa, HIMPOKO UCIONb3YIOTCS 000011IeHNe U KOHKPETH3ALHSl.

112.7.1.6.2. JIuaus "YpaBHEHUS M HEpaBEHCTBA' peaau3yeTcs Ha IPOTSIKEHUH BCETrO
o0yyeHHsT Ha YypOBHE CpeaHero oOmiero o0pa3oBaHUs, IOCKOJIbKY B KaXJOM pasjerne
[TporpamMMbl IpeAYCMOTPEHO pEIIeHHEe COOTBETCTBYIOUIMX 3ajad. B pesynbrare oOywarommuecs
OBJIQJICBAIOT  PA3JIMYHBIMU  METOJAMU  PEIIEHHS  pallOHAaJbHBIX,  HUPPALMOHAIBHBIX,
MIOKA3aTeNIbHBIX, JOrapu(pMUIECKHX U TPUTOHOMETPHUUECKUX YPAaBHEHUH, HEPABEHCTB U CUCTEM,
a TaKKe 3ajad, cojepkamux napamerpsl. [lonydyeHHble yMEHUS IIUPOKO MCIOJIB3YIOTCS MPHU
UCCIIeIOBaHUN (YHKIUI ¢ MOMOIIBIO0 TPOU3BOAHOM, MPU PELIeHUN NMPUKIIAJAHBIX 33734 U 3a7a4
Ha HaxOoXJeHHWE HauOOJBIINX U HAUMEHbIIWX 3Ha4eHu ¢yHkuuu. JlaHHas copep:KareiabHas
JMHUS BKJIIOYAET B cebs Takke (OpPMHUPOBAHHE YMEHUU BBINOJIHATH PAacueTsl Mo (opmysam,
npeoOpa3oBaHusl PALMOHAIBHBIX, UPPALUOHAIBHBIX M TPUTOHOMETPHUUECKHUX BBIPAXKEHUH, a
TaKXKe BBIp@KEHHUH, coxepkamux cTeneHd u  Jorapudmel. braromaps  u3ydeHHro
anreOpanvyeckoro Marepuaia IPOUCXOOUT JajibHEHIIee pa3BUTHE aJITOPUTMHUECKOTO U
abCTPAaKTHOTO MBIIIJICHUsI 00y4aromuxcs, (POpMHUPYIOTCS HABBIKH JEAYKTUBHBIX PACCYXKJIEHHMH,
paboThl ¢ CUMBOJIBHBIMU (hOpMaMu, MPEICTABICHUS 3aKOHOMEPHOCTEH U 3aBUCUMOCTEH B BHJIE
pPaBEHCTB M HepaBeHCTB. AnreOpa mnpeanaraer 3((eKTUBHbIE HHCTPYMEHTBHI Ul PELICHUS
MPAKTUYECKUX M €CTECTBEHHO-HAay4YHBIX 3ajad, HAISAHO JEMOHCTPUPYET CBOM BO3MOXHOCTHU
KaK s3bIKa HayKH.

112.7.1.6.3. ConepxarenbHo-MeToanYecKass auHUA "OyHKmMH u rpaduku” TECHO
HeperuieTaeTcs ¢ IPyruMHU JIMHUSAMH y4eOHOTO Kypca, MOCKOJIbKY B KaKOM-TO CMBICIIE 3aJaeT
MOCIEOBATEILHOCTh ~ M3y4E€HMs  Marepuaina. V3ydeHue  CTENeHHOH, MOKa3aTesbHOM,
JOTapu(PMHUECKON U TPUTOHOMETPUUECKHUX (PYHKIIHIA, MX CBOMCTB M Tpa(HKOB, UCIOIb30BAHHE
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byHKIUI U peteHns 3a0a4 U3 IPYyruX y4eOHbBIX MPEIMETOB U PEaIbHOMN )KU3HU TECHO CBS3aHO
KaK C MAareMaTMYeCKHM aHAIU30M, TaK U C PEIICHUEM ypaBHEHUM M HepaBeHCTB. IIpu sTom
OosblIO€ BHUMAHUE YAENnseTcss (OPMUPOBAHUIO YMEHHS BbIpakaThb (OpMylIamMH 3aBHCHUMOCTHU
MEXy pa3IMYHBIMU BEJIMYMHAMH, UCCIIENI0BATh MOJY4YECHHbIE (DYHKIMH, CTPOUTHh MX IpaduKH.
Marepuan 3TOM COAEpPKATEIBHONW JIMHUM HAlCJICH Ha pPAa3BUTHE YMEHUH UM HAaBBIKOB,
NO3BOJSIIOIMX ~ BBIP@XATh 3aBUCUMOCTM MEXIY BeJIMYMHAMU B  pas3iauuHod  dopme:
aHATUTHYECKOH, Tpaduueckoii M cinoBecHOH. Ero wu3ydeHwe crnocoOCTBYeT pa3BUTHIO
ITOPUTMUYECKOTO MBIIIEHHSI, CHOCOOHOCTU K 000OLIEHNIO U KOHKPETU3ALlUH, UCIIOIb30BAHUIO
AHAJIOTUH.

112.7.1.6.4. ConepxarenbHasg auHug "Hadama maremarndeckoro aHaiauza" MO3BOJISAET
CYILIECTBEHHO PACIIMPUTH KPYI KaK MaTeMaTHYeCKUX, TaK M MPUKIAAHBIX 3a/a4, JOCTYIHBIX
00ydJarIMMCs, TaK KaK y HUX TOSBIISETCS BO3MOKHOCTD CTPOUTD TpadUKHU CI0KHBIX (YHKITUH,
OTIPEICIIATh UX HAUOONBIINE ¥ HAUMEHBIINE 3HAYCHHSI, BBIYUCIATE TUIOMATN QUTYP U 0OBEMBI
TeJ, HaXOAUTh CKOPOCTH M YCKOpEHHUs mporieccoB. JlaHHas coieprkarenbHasi JUHHUS OTKPHIBAET
HOBBIC BO3MOXXHOCTH TOCTPOEHHUS MaTEMaTHYECKUX MOJIEICH peajbHbIX CHUTYallMi, MO3BOJISET
HAXOIUTh HAWIy4lllee pElIeHWe B MPUKIATHBIX, B TOM YHUCIIE COLMAIbHO-3KOHOMUYECKUX,
3a71a4ax. 3HAKOMCTBO C OCHOBaMH MAaT€MarMueCcKOro aHajdu3a CIIOCOOCTBYET pa3BUTHUIO
abCcTpakTHOTO, (POPMaIHLHO-TOTHYECKOTO M KPEATUBHOTO MBIIUICHUS, (POPMUPOBAHUIO YMEHUN
pacrno3HaBarh MPOSBICHUS 3aKOHOB MaTEMAaTHKH B HayKe, TEXHUKE M UCKyccTBe. OOyuaromuecs
Y3HAIOT O BBIIAIOIIUXCS pe3yibTarax, MOJyYeHHBIX B XOZA€ Pa3BUTHs MareMaTHKHU KaK HAyKH, U
00 ux aBTOpax.

112.7.1.6.5. ConeprkarenbHo-MeTOoAMYECKass JUHUS "MHOXECTBa W JIOTMKA" BKIIIOUAET B
ceOsl 3JIEMEHTHl TEOPUU MHOKECTB W MAaTEMAaTHYECKOW JIOTUKH. TeOopeTHKO-MHOKECTBECHHBIC
MPECTaBICHNUS MPOHU3BIBAIOT BeCh KypC INKOJIBbHOM MaTeMaTHKHd M TpejaraioT Hambonee
YHUBEPCAJBHBIN SI3bIK, OOBEIUHSIONINI BCE pasleibl MaTeMaTHKA W €€ TMPWIOKCHUH, OHU
CBA3BIBAIOT Pa3HbIE MaTeMaTUYECKUE JUCHUIIMHBI U UX MPUIIOKEHUS B €IMHOE Lienoe. BaxHo
JIlaTh BO3MOXXHOCTh OOYyYaromeMycsi IOHUMAaTh TEOPETUKO-MHOKECTBEHHBIHN SI3bIK COBPEMEHHOM
MaTeMaTHK{ U MCIOJb30BaTh €r0 ISl BBIPAXKEHUS CBOMX MbICHEH. [[pyruM Ba)KHBIM MPU3HAKOM
MaTeMaTHUKW KaK HayKd CJeAyeT NpU3HaTh CBOMCTBEHHYIO €Ml CTpOrocte OOOCHOBaHHMM M
CJIeIOBaHUE ONpPENEIECHHBIM IpaBUIaM MOCTPOEHHUS J10Ka3aTelbCTB. 3HAKOMCTBO C 3JIEMEHTaMU
MaTeMaTH4YeCKOW JIOTUKH CHOCOOCTBYET Pa3BUTHIO JIOTMUECKOTO MBIIUICHUS OO0YyJaronuxcs,
MO3BOJISIET UM CTPOUTH CBOU PACCYXKICHHSI HA OCHOBE JIOTMUECKHX MPaBui, GOPMUPYET HABBIKU
KPUTHYECKOTO MBIIIJICHUSI.

112.7.1.7. B yuebHom Kypce "AnreObpa M Hayajla MaTeMaTHYECKOro aHamu3a'"
MPUCYTCTBYIOT OCHOBBI MaTeMaTHU€CKOTr0 MOJEIIMPOBAHUS, KOTOPbIE MPU3BAaHbI CIOCOOCTBOBATH
(OpMHUPOBAaHUIO HABBIKOB IOCTPOCHHUS MoJeNiell peanbHbIX CUTyallud, HCCIETOBAHUS ATHX
MOZIeNIe ¢ IOMOINBIO ammapara aiareOpbl M MaTeMaTHYeCKOro aHajlu3a, HHTEpIpeTaluu
NIOJlyYEHHBIX PE3YNbTAaToB. Takue 3aJaHus BIUIETEHbl B KaXKIbl W3 pa3[elioB IMPOTrpamMbl,
MOCKOJIBKY BECh Marepuai y4eOHOro Kypca IIUPOKO MCHOIb3YeTCs JUIsl PEeLICHUs] MPUKIIaTHBIX
3agay. llpm pemeHMM peanbHBIX MPAKTUYECKMX 3a1ady  oOydaroluecss pa3BUBAIOT
HaOIIOATEIbHOCTh, YMEHHE HaXOOUTh 3aKOHOMEPHOCTH, a0CTparupoBaTbes, HCIONb30BaTh
aHayoruto, 0000IIaTh W KOHKPETH3UpPOBaTh Mpobdiemy. JlearenbHOCTh 1O (OPMUPOBAHHUIO
HABBIKOB PELICHUs MPUKIAJHbIX 3a]]a4 OPraHU3yeTcs B MPOILECCe U3YUEHUS BCEX TEM Y4eOHOTo
Kypca "AnreGpa 1 Hauaja MaTeMaTu4eckoro aHaumza'".

112.7.1.8. OOmee YuCiIO YacoB, PEKOMEHIOBAHHBIX IS HM3y4eHUs Y4eOHOTO Kypca
"AnreOpa ¥ Hauana mMaremMaTruueckoro anaimsa" - 272 vaca: B 10 kiacce - 136 yacos (4 vaca B
Hezenmo), B 11 kiacce - 136 wacoB (4 dyaca B HEZeIo).

112.7.1.8.1. Bo3MoxHa KOpPpEKTHpPOBKa OOIIETr0 YMClIa YacoB, PEKOMEHIOBAHHBIX JIJIS
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U3y4yeHHs Y4eOHOro Kypca, C Y4YeTOM MHIUBUAYaJbHOTO TIOAXOAa 00pa3oBaTebHBIX
OopraHu3anuii K yniyOJeHHOMY H3YUEHHUIO aireOpbl M Hayal MaTreMaTH4YecKOro aHajau3a, B
paMKax coONIOeHNS THTHEHUYECKIX HOPMATHBOB K HEJENIbHOW 00pa30BaTeIbHOM Harpy3Ke.

112.7.2. Conepxanue ooyuenus B 10 knacce.
112.7.2.1. Yucaa 1 BEIYUCIICHHUS.

Panmonaneubie uncina. OOBIKHOBEHHBIE M JIECATHYHBIC TPOOM, MPOICHTHI, OCCKOHECYHBIE
nepuoanyeckue npoou. Ilpumenenue nqpobdeii 1 NpoIeHTOB ISl PeISHUs MPUKIAIHbIX 3a/1a4 U3
Pa3JIMYHBIX OTPACIIEl 3HAHUI U PEaIbHON JKU3HU.

JleficTBuTeNnbHBIE 4YKCla. PalnmoHaabHBIE WM MppalMoHalIbHBIC 4yuciaa. ApudMeTHYeCKHUe
onepauudu ¢ JEHCTBUTEIbHBIMUA 4YUCIaMHU. MoOIyllb JEUCTBUTEIBHOTO YHMCIA M €r0 CBOMCTBA.
[TpubnikeHHbIe BBIYUCICHUS, TpaBUia OKPYIVICHHs, NPHUKUAKA U OIEHKa pe3yiabrara
BBIYHCIICHHH.

Crernenp ¢ menbiM mnokaszareneM. bunom Herorona. Mcnonb3oBanue moaxomsiieii popmsr
3aMUCH ICUCTBUTEIBHBIX YUCEIT IS PEUICHUS TPAKTUYECKHUX 3a/1a4 U MPEJCTaBICHUS JaHHBIX.

ApudmeTHuecKkuii KOpeHb HATYpalbHOM CTENEHU U €T0 CBOMCTRA.

Crereds ¢ palrOHAJIBHBIM IIOKAa3aTCJIEM U €€ CBOfICTBa, CTCIICHb C IleICTBI/ITCJIbHI:IM
IIOKa3aTcjICM.

Jlorapudm uncna. CoiictBa orapudma. [lecsTuunbie U HaTypaIbHBIC JOTAPU(MBI.

CI/IHyC, KOCHHYC, TAHI'CHC, KOTAHI'CHC YUCJIOBOTO apryMcEHTaA. ApKCI/IHyc, APKKOCHUHYC U
APKTAHI'CHC YU CJIOBOT'O apryMmeHTa.

112.7.2.2. YpaBHEHNs U HEPABEHCTBA.

ToxnecTBa W TOXAECTBEHHbIE MpeoOpa3oBaHMs. YpaBHEHHE, KOpPEHb YypaBHEHHUS.
PaBHOCWIIbHBIE YpaBHEHUS U ypaBHEHM-ClIeACTBUs. HepaBeHCTBO, pellleHre HEPaBEHCTBA.

OcCHOBHBIE METO/IbI PEUICHUS LEeNIbIX U APOOHO-PAIMOHANIBHBIX YPaBHEHUI U HEPAaBEHCTB.
MHoro4sieHsl OT OHOM IIEpeMEHHOM. [leneHne MHOrowIeHa Ha MHOTOWIEH ¢ ocTaTtkoM. Teopema
besy. MHorounens! ¢ uensiMu ko3dduirentamu. Teopema Buera.

ITpeoOpa3oBaHus YUCIOBBIX BBIPAKEHUH, COAEPKALMX CTETIEHN U KOPHH.
Hppaumnonansusie ypaBHeHUs. OCHOBHBIE METO/IBI PEIICHUS] HPPAMOHAIBHBIX YPABHEHMIA.
ITokazarenbHble ypaBHEHHs. OCHOBHBIE METOABI PELIECHUS TI0KA3aTENbHBIX YPAaBHEHUH.
[IpeoOpa3oBanue BeIpaXXKEHU, COAEPKAIINX JIOTAPHUPMBI.

Jlorapudpmuyeckne ypaBHeHUs. OCHOBHBIE METOABl DELICHUS JOTapUPMHUECKUX
YpaBHEHUM.

OcHoBHbIe TpUroHOMeTpuueckue ¢Gopmynsl. IIpeoOpa3oBaHue TPUTOHOMETPHUECKUX
BbIpaXXEHUM. Perenrne TpuroHoMeTpu4ecKuX ypaBHEHUM.
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Pemenne cucreM JIMHEHWHBIX YypaBHEHUH. Marpuua CHUCTEMBI JIMHEHHBIX YpPaBHEHMI.
Onpenenurens Marpuibl 2 X 2, €ro T€OMETPUYECKUH CMBICT W CBOWCTBA, BBIYUCIECHUE €r0
3HAYEHMsI, IPUMEHEHUE ONPEECIIUTENS Ul PELIEHUS] CUCTEMBI JIMHEWHBIX ypaBHEHMI. Pemienne
MPUKIIAJHBIX 3a/1a4 C TIOMOLIbIO CUCTEMbI JMHEHHBIX ypaBHeHUU. MccnenoBanue noCTpOCHHOM
MOJIEJIN C TIOMOILIbIO MaTpPHUIL U ONIPEAETUTENEH.

[TocTpoeHne MareMaTHYECKUX MOJAENEH peajlbHOM CUTYyallMd C MOMOIIBI YPABHEHUH U
HepaBeHCTB. [IpruMeHeHre ypaBHEHU U HEPABEHCTB K PELLICHUIO0 MaTEMaTHUECKUX 3a/1ad U 3a7a4y
U3 pa3IMyYHbIX O0NacTel HAyKH U peasbHOMN )KU3HHU.

112.7.2.3. ®yukuuu u rpadukH.

@Oynkuus, cnocoObl 3amaHus QyHKIMU. B3aumuo oOparnbie ¢yHKiuu. Kommosumms
¢bynkuuii. ['paduk pynkumu. DnemenTapHsie npeoOpa3oBaHus rpadukoB GyHKIUHA.

OO6nactp onpeneneHuss U MHOXKeCTBO 3HaueHUi ¢yHkuuu. Hymu ¢ynkuuu. ITpomexyrtku
3HAKONOCTOSIHCTBAa. UeTHble M HeueTHble (yHkuuu. [lepuoanueckue ¢yHkuuu. ITpomexyTku
MOHOTOHHOCTH (yHKLIMU. MakcuMyMbl U MUHMUMYMbI (pyHkiuu. Haubonbliee n HauMeHbIlee
3Ha4YeHUs (PYHKIIMH HA TIPOMEKYTKE.

JluneiiHas, KBagpaTU4YHas U IPOOHO-TUHEHHas QyHKIIMU. DIeMEHTapHOE UCCIIEeIOBAaHUE U
MOCTPOCHHUE UX TPaUKOB.

Crenennass GyHKIMS ¢ HaTypaJbHBIM M LENBIM TIOKa3areneMm. Ee cBoiicTBa M rpaduk.
CpoiicTBa 1 rpaduk KOpHS N-Of CTENeHW Kak (PyHKIMH OOpaTHOH CTENeHW C HaTypalbHBIM
IIOKA3aTeJIeM.

[TokazarenbHas u jgorapudmuueckas QpyHKLIUHU, UX cBOMCTBA U rpaduku. Vcnonb3oBanue
rpaduKoB (GYHKLUH 715 pellieHHs] ypaBHEHHH.

Tpuronomerpuueckass OKPY)KHOCTb, OIpPEIECICHUE TPUTOHOMETPUYECKUX  (DyHKIUI
YHCJIOBOTO apryMEHTa.

OYyHKIIMOHAJIBFHBIE 3aBUCUMOCTH B PEANIbHBIX IMpoIleccax U sSBIEHUsAX. [ paduku peaabHbIX
3aBUCUMOCTEM.

112.7.2.4. Hayana MaTreMaTU4eCKOTO aHaJII3a.

HOCHCZ{OB&TCJ’ILHOCTI/I, CIIOCOOBI 3aaHus HOCHCﬂOB&TCHBHOCTCﬁ. MGTOI[ MaTeMaTH4eCKOi
HHIAYKIOHH. MOHOTOHHBIE H OrpaHUYCHHBIC ITOCICIO0BATCIbBHOCTH. I/ICTOpI/ISI BO3HUKHOBCHHUA
MaTEeMaTUYECKOr0 aHajJn3a KaK aHajanu3a OECKOHEYHO MallbIX.

Apudmernueckass U TeOMETpUYECKas  mporpeccuu. beckoHeuyno  yObIBarormas
reomeTpuyeckas nporpeccus. CymMmma OE€CKOHEUHO YOBIBAIOIIEH T€OMETPUUYECKON MPOTPEeCcCUH.
JIvHEeHBII W SKCHOHEHUHMaNbHBIM pocT. Yucmo e. DopMyna CIOXKHBIX MPOIEHTOB.
Hcnonp30Banue Nporpeccuu sl pELIEHUs peaibHbIX 3a7a4 MPUKIAIHOTO XapaKTepa.

HenpepriBable pyHKIIMU U uX cBoicTBa. Touku pa3pbiBa. ACUMIITOTHI TpapUKOB PYHKIIUH.
CpoiicTBa (hyHKIMH HEMpPEpHIBHBIX HAa OTpe3ke. MeTo MHTEPBAJIOB JUISl PEIICHUs HEPaBEHCTB.
[IprmMeHeHne CBOMCTB HEMPEPhIBHBIX (DYHKIIM [yl pelIeHus 3a1ay.

IlepBas u Bropas npousBonHble GpyHkmuu. OnpeneneHne, reOMeTpUIeCKUd 1 (PU3NIECKHUIA
CMBICJI IPOU3BOAHON. YpaBHEHHUE KacaTeabHOU K TpaduKy QpyHKIUH.
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[IpousBoanbie aeMeHTapHbIX QyHKIUH. [Ipou3BOAHAS CyMMBI, TPOU3BEECHUS, YACTHOTO U
KOMTIO3UITUN (DYHKITAHN.

112.7.2.5. MHuOkecTBa U JIOTHKA.

MHOeCcTBO, ONEpaly HaJl MHOXKECTBAMHM M UX CBoWcTBa. luarpammbl Dinepa-BenHa.
[IpumeHeHne TEOPETUKO-MHOKECTBEHHOTO arapara i ONHUCAHHUS PealbHBIX IMPOIECCOB U
SBJICHUH, IPU PELICHUU 33]1a4 U3 APYTUX YUeOHBIX IPEIMETOB.

OmnpenesneHue, TeopemMa, CBOMCTBO MaTEMaTHYECKOr0 00BEKTA, CIICCTBHE, T0KA3aTeIbCTBO,
PaBHOCHJIbHBIC YPABHCHHS.

112.7.3. Conepxxanue oOyuenus B 11 kiacce.
112.7.3.1. Yucna ¥ BBIYUCIIEHHUS.

Harypanehble u menbie 49ucna. lIpuMeHEHHWe TPH3HAKOB JEIMMOCTH IENBIX YHUCE,
HanOonpmmii oomui nenurensd (nanee - HOJl) u HanmensInee obmiee kparHoe (manee - HOK),
OCTaTKOB TI0 MOJYJTIO, aJrOpuT™Ma EBKIIMIA /IS pEeIIeHuUs 3a1a4 B IICJIbIX YHCIIaX.

KommuiekcHble umcna.  AnreOpavyeckass W TpUTOHOMETpUYecKas (OpMbI  3arucu
KOMIUIEKCHOTO 4Hcia. ApupMETHYECKHe ONepalnuu ¢ KOMIUIEKCHBIMU 4duciamu. M3o0paxenue
KOMIIJIEKCHBIX YMCEJI HAa KOOPAMHATHOU IutockocTH. Popmyna Myaspa. KopHu n-oii cTenenu u3
KOMIUJIEKCHOTO uucia. [IpuMeHeHHe KOMILIEKCHBIX YHCeN JUIsl pelleHus (U3MYecKuX u
FEOMETPUYECKUX 3a/1a4.

112.7.3.2. YpaBHEHUS U HEPABEHCTBA.

Cucrema u COBOKYITHOCTb ypaBHeHI/Iﬁ N HCPABCHCTB. PaBHOCHUIIBHBIE CHCTEMBI U CUCTEMBI-
ciencTeus. PaBHOCHIBLHBIC HCpPaBCHCTBA.

O10op KOpHEH TPUTOHOMETPUUECKUX YPAaBHEHUI C IMOMOIIBI0 TPUTOHOMETPUUECKON
OKPYXHOCTH. Perienre TpuroHoMeTpu4eCcKux HEPaBeHCTB.

OCHOBHBIE METO/IbI PELICHUS TOKA3aTENIbHBIX U JOrapu(PpMUUECKUX HEPABEHCTB.
OcCHOBHBIE METO/IbI pELICHHS] UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METO/IBI PELIEHUS CUCTEM M COBOKYITHOCTEHN pallMOHAJIBHBIX, HPPALMOHAJIBHBIX,
MOKa3aTeNbHBIX U JIOTapU(PMUUECKUX YPaBHEHUH.

YPaBHCHI/ISI, HCPAaBCHCTBA U CUCTEMBLI C MapaMCTpaMHU.

[IpuMeHeHne ypaBHEHMI, CUCTEM M HEPABEHCTB K DPEIICHHI0 MATEMaTHYECKHUX 3a1ad U
3aJa4 U3 pa3IMyHBIX OONacTeil HAayKd W pealibHOW JKU3HU, WHTEPIpEeTalus IOTy4eHHbIX
PE3YIbTaTOB.

112.7.3.3. ®ynkuuu u rpadukH.

I'padux xommozunuu QyHkuuil. [eomerpuueckre oOpa3sl ypaBHEHHI! M HEpaBEHCTB Ha
KOOPJIMHATHOM IJIOCKOCTH.

Tpuronomerpudeckue GyHKIIUU, UX CBOMCTBA U rpaduKH.

I'padmueckne MeTonbl pelIeHHs YpaBHEHHH H HepaBeHCTB. [paduueckue MeETOIbI
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peliCHUs 3a/1a4 C mapaMETpaMu.

Ucnonw3oBanue rpapukoB (yHKIUN A7 HCCIEAOBAaHUS MPOLECCOB M 3aBUCUMOCTEH,
KOTOpBIE BO3HUKAIOT MPH PEILICHUH 33a]a4 U3 JPYTruX y4eOHBIX MPEIMETOB U PEAbHOM KU3HH.

112.7.3.4. Hayana MaTeMaTH4e€CKOr0 aHaJIN3A.

[TpumeHeHne TPOU3BOAHOMN K MCCIIENOBAaHUIO (DYHKIMH HA MOHOTOHHOCTb U SKCTPEMYMBI.
HaxoxieHre HanOoIbIIero 1 HaMEHBIIEro 3HaYeHUH HeNIpephIBHOM (PyHKIIMK Ha OTpe3Ke.

[IpumeHeHre NTPOU3BOAHOM U HAXOXKICHHUS HAMJIYYIIETO PEIICHUS B MPUKIAIHBIX
3ajadax, ISl ONpENeNICHHs CKOPOCTH M YCKOpPEHHS Ipolecca, 3aJaHHOTO (HOopMynol wuim
rpaduKom.

IlepBooOpa3Hasi, OCHOBHOE CBOICTBO NepBOOOpa3zHbIX. IlepBooOpa3Hble 31eMEHTapHBIX
¢bynkiuii. [IpaBuna HaxoxIeHUs TEpBOOOPA3HBIX.

Wurerpan. ['eomerpuveckuil CMbICI WHTErpajia. BelunciieHue ONpeneseHHOro MHTerpaia
no ¢popmyne Herorona-Jleitbauna.

HpI/IMeHeHI/Ie HHTCIrpaja I HaXO0XICHUA IUIOMIAAeH TJIOCKUX (bl/ll"yp n 00BeEMOB
TCOMCTPHUYCCKUX TCII.

[Mpumeps! pemennii aupGepeHnnaNbHBIX ypaBHEHUH. MareMaTiuecKkoe MOJeTHpPOBaHHE
pEAbHBIX TPOLIECCOB € IOMOUIBIO MU HEPEHIINATBHBIX YPAaBHEHHIA.

112.7.4. TlnanupyeMmble TpeIMETHbIE pe3ynbTaThl OCBOGHUs (herepanbHOM paboueit
nporpaMmsl yueOHoro kypca "AusreOpa ¥ Hayajla MaTeMaTH4ecKoro aHanausza" Ha yr1yOJIeHHOM
YPOBHE Ha YPOBHE CPEIHETO OOLIEr0 00pa30BaHMUsL.

112.7.4.1. K xonmy oOydenuss B 10 kmacce oOydarOIIMIiCS TOJYYHUT CIEAYIOIINE
IpeAMETHbIE pe3yNbTaThl MO OTAENbHBIM TeMaM (eaepanbHOil pabodel mporpaMMel yuyeOHOTO
Kypca "AnreOpa 1 Hauaja MaTeMaTuyecKoro aHaiauza':

112.7.4.1.1. Yncna v BEIUUCIECHUS:

CBOOOIHO OMEpPUPOBATh MOHATHUAMH: PAIMOHAIBHOE YMCIIO, OECKOHEUHAs MEPHOAUYECKast
Ipo0b, TPOIEHTHI, UPPAIMOHATBFHOE YHCIO, MHOXKECTBA PAIlMOHATBHBIX U JEHCTBUTENBHBIX
4YHUCell, MOAY/Ib AEHCTBUTEIBHOTO YUCTIA;

IPUMEHATH APOOH U MPOLEHTHI ISl PELICHUs IPUKIAIHBIX 33/1a4 U3 Pa3IMUHBIX OTpacie
3HAHUH U pealbHOM KU3HH;

MPUMEHSTh MPUOTMKCHHBIC BBIYMCICHUS, MpPaBUIa OKPYIVIEHUS, TPUKHUIKY U OLEHKY
pe3ynbTara BEIYUCICHUH;

CBO60,Z[HO OIICPpHUPOBATL IMOHATHEM: CTCIICHL C MCJIbIM IIOKAa3aTCJICM, HUCIOJIb30BATH
MNOoAXOAAIYIO (i)OpMy 3alIuCHu JIGfICTBI/ITGJ'IBHBIX HUCCI I PCHICHUA MPAKTUYCCKHUX 3aJad H
MpEACTaBJIICHUA JaHHBIX;

cBOOOJTHO ONEPUPOBATH OHATHEM: apUPMETUUECKHUI KOPEHb HaTypaIbHOU CTEeHH;
CBOOO/IHO ONepUpPOBATh MOHATHEM: CTETIEHb C pallMOHAILHBIM IOKa3aTelIeM;

CBOOOJTHO OMEpUPOBaTh MOHATUSMU: JIOTapu(pM 4YHUCIaA, JECATUYHBIE M HaTypaJibHbIE
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J0TapuQMBbl;

CBOOOIHO ONEpPUPOBATh IMOHATUSAMU: CHHYC, KOCHUHYC, TAQHI€HC, KOTaHI€HC YHCJIOBOIO
apryMeHrTa;

OIIEpUPOBATh MOHATUAMU: APKCUHYC, APKKOCUHYC M apKTaHIC€HC YMCIIOBOIO apryMEHTa.
112.7.4.1.2. YpaBHEHMs U HEPABEHCTBA:

CBOOO/IHO OIIEPUPOBATh MOHATHSMHU: TOXKAECTBO, YpaBHEHHE, HEPABEHCTBO, PABHOCHIIBHBIE
YPaBHEHUS U YPaBHEHUSA-CIICICTBYS, PABHOCUIIBHBIC HEPABEHCTBA;

INPUMEHATE Pa3JIMYHBIC MCTOJbl PCHICHUSA pPalMOHAJIBHBIX M ,I[pO6HO-paI_II/IOHaJ'IBHBIX
ypaBHeHHﬁ, MNPUMCHATH MCTOA MHTCPBAJIOB U PCHICHUA HCPABCHCTB;

CBO6OI[HO OIICPHUPOBATH IIOHATHUAMH: MHOI'OYWICH OT O,Z[HOI>'I nepeMeHHoﬁ, MHOI'O4JICH C
OCJIbIMHA KOB(l)(l)I/IHI/IeHTaMI/I, KOPHU MHOI'O4JICHA, IPUMECHATh ACJICHUC MHOIOYWICHA HAa MHOT'OYJICH
C OCTAaTKOM, TECOPpEMY Be3y H TCOpEMY Buera 1A PCHICHUA 3a1a4;

CBOOOZIHO ONEpUpOBaTh MOHATHUSAMH: CHUCTEMa JIMHEHHBIX ypaBHEHWH, Marpulia,
ONpEACIUTENIb Marpulpl 2 X 2 M €ro IeOMETPUYECKHH CMBICI, MCIIOJIB30BaTh CBOMCTBA
onpeaenuTeNs 2 X 2 i BBIYMCIEHUS €r0 3HAYCHUsI, IPUMEHATh ONPEICIUTENN IS PEeLeHUs
CUCTEMBI JIMHEWHBIX YPABHEHMM, MOJEIMPOBATh pEalbHbIE CUTyallMd C IIOMOIUBIO CHUCTEMBI
JUHEHUHBIX YPAaBHEHMM, MCCIEI0BaTh IIOCTPOCHHBIE MOJEIM C IIOMOINBKO MaTpul U
OIpeACIUTENEH, THTEPIIPETUPOBATH TIOJIYUEHHBIN PE3yIIbTar;

MCIIOJIb30BaTh CBOMCTBA EHCTBUI C KOPHSIMH JUIsl TPe0Opa30BaHus BbIPAXKEHHUI;

BBIIIOJIHATD Hp606pa30BaHI/IH YHCIOBBIX BBIpa)KeHHﬁ, coacpiKamux  CTCIICHHU C
PalrOHAJIbHBIM IMOKa3aTCIICM;

UCIONb30BaTh  CBOMcTBAa  JlorapudMoB  ans  mpeoOpa3oBaHHs — JIorapu(MUYECKUX
BBIPAKEHU;

CBOOOZIHO  ONEpUpPOBATh  MOHATUSAMHU:  UppallMOHAJIbHbIE,  IOKa3aTelbHble U
jJorapupMHUUEcKre ypaBHEHUS, HaXOJIUTh UX PELIEHUS C MOMOIIBI0 PAaBHOCUIIBHBIX MEPEXOI0B
WJIM OCYLIECTBIISISI IPOBEPKY KOPHEH;

IPUMEHSTh  OCHOBHBIE  TPUTOHOMETpUYeckue  GopMynbl A Ipeodpa3oBaHUs
TPUTOHOMETPUUECKUX BBIPAKCHUN;

CBOOOJTHO ~OMEpUPOBaTH IOHSATHEM: TPUTOHOMETPUYECKOE YpaBHEHUE, IPUMEHSTh
HEoOXoIuMbIe (POPMYJIBI ISl PEIIEHUS] OCHOBHBIX THIIOB TPUTOHOMETPHUECKUX YPAaBHEHMIA;

MOACIUPOBATE PpPCAJIbHBIC CUTyallUM Ha A3BIKC anre6pLI, COCTaBJIATh BBIPAXKCHHA,
ypaBHEHMsI, HEPABEHCTBAa 110 YCJIOBUIO 3a/a4d, WCCICI0BaTh IOCTPOCHHBIC MOICIH C
UCIIOJIb30BAaHKMEM arliapara ajareOpbl.

112.7.4.1.3. ®yHkun u rpaduku:

CBOOOIHO OTEpPUPOBATH TMOHATHAMHU: (QYHKIHS, CIIOCOOBI 3aaHus (YHKIUH, B3aWUMHO
oOparHble (QYHKIMM, KOMIO3UIUS (QYHKIUH, Tpapuk (QYHKIUH, BBIIOIHATH 3JIEMEHTAapHBIC
npeoOpa3zoBanus rpadukoB QyHKITHIH;

CBOGO,Z[HO ONCpUpOBaTh MNOHATUAMM! 0071aCTh OIpPCACIICHUA U MHOXCCTBO 3HAYCHU M
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byHKIUYN, HYTH (GYHKIUH, TPOMEKYTKH 3HAKOITOCTOSIHCTBA,;

CBOOOIHO OIEpPUPOBaTh MOHATHSMU: UYETHbIE M HEYETHble (DYHKIMH, NEPUOTUYECKHE
(GYHKIIUM, TPOMEXKYTKA MOHOTOHHOCTH (YHKIMH, MAaKCUMyMbl W MHHUMYMbI (DyHKIHH,
HauOoJIbIlIee U HAaUMEHblIee 3HaueHHe (PYHKLIUU Ha IPOMEKYTKE;

CBOOOIHO OIEpHUPOBaTh MOHSATHIMU: CTENEHHAs (YHKUMS C HATypalbHBIM M IIEIBIM
nokaszarenieM, rpaduk cTeneHHOW (YHKIMM C HaTypaJbHBIM U LIEJbIM IOKa3areneMm, rpaduk
KOPHSI N-0#f CTENeH! KaK (PYHKIIUN 0OpaTHOM CTETIEHU C HATypaJIbHBIM [TOKA3aTeleM;

ONEpUpPOBaTh MOHATHSAMH: JIMHEHHAas, KBaJAparhuyHas M ApOOHO-IHMHEWHas (QYHKIHH,
BBITIOJIHATH AJIEMEHTAPHOE MCCIIeI0OBAHUE U TOCTPOCHUE UX IPa(PUKOB;

CBOOO/IHO ONEpPHPOBATH MOHATUSAMU: IOKa3aTeslbHas M Jyorapudmuyeckas (GyHKLIUU, UX
CBOWCTBA U TPa(UKH, UCTIOIB30BATh UX I'PadUKH IS pEIICHHs YPAaBHEHHIA;

CBOOO/IHO OIEpUPOBaTh IMOHATUAMHU: TPUTOHOMETPHUECKAs OKPYXKHOCTh, OIpeesieHHe
TPUTOHOMETPUYECKUX (DYHKITUI YUCIOBOTO apTyMEHTA;

UCIOJb30BaTh IpaduKu (QYHKIMH U1 MCCIEIOBaHUS MPOLIECCOB U 3aBUCUMOCTEH MpHU
pelIeHNH 3a/1ad U3 APYTruX Y4eOHBIX NMPEIMETOB U peajbHOM >KM3HH, BBIpaXKarb (Gopmynamu
3aBUCUMOCTHU MEXY BEIIMYUHAMU;

112.7.4.1.4. Hayana MareMaTU4eCcKOro aHaJIn3a;

CBOOO/IHO OIEpPUPOBaTh MOHATHSAMU: apu(MeTHUecKas U TIeoOMETpHuYecKas MpOrpeccus,
OeCKOHEUHO YOBbIBaIOIasi TeOMETpUYECKasi MPOTPECCHs], IMHEHHBIA U AKCIIOHEHIIUAIBHBIN POCT,
(bopmymna cI0XKHBIX IPOLIEHTOB, UMETh MPEACTABIEHUE O KOHCTAHTE;

HCIIOJIB30BAaTh MPOrpeCCrUU I PCIICHHA PCAJIbHBIX 3a/1a4 IMMPHUKIIAAHOI0 XapaKTepa,

CBO6OI[HO OIICpHUpOBaATH INOHATHUAMU: MoCjaca0BaTCIIbHOCTD, CITIOCOOBI 3adaHus
HOCHGHOB&TGHBHOCTCﬁ, MOHOTOHHBIC 1 OTPAHUYCHHBIC ITOCIICA0BATCIIbHOCTH, TIOHUMATh OCHOBBI
3apOKACHUA MATCMATUYICCKOI'O aHaJIM3a KaK aHaJIn3a OCCKOHEYHO MaJIbIX;

CBOOOIHO OTEPUPOBATH MOHATHAMHU: HETPEPBIBHBIC (YHKIIMH, TOYKH pa3pbiBa rpaduka
(GYHKIIUHM, aCUMIITOTHI I'paduka QyHKINH;

CBOOOJTHO ONEpUpOBaTh MOHATHEM: (YHKIUS, HENpepbiBHAsE Ha OTpe3Ke, MPUMEHSTh
CBOWCTBA HENMPEPHIBHBIX (DYHKIMIA 111 PELIeHNUs 3a/1a4;

CBOOOZIHO OmNepUpoOBaTh TOHSATHSMH: TiepBas ¥ BTOpas IPOW3BOIHBIC (QYHKIUH,
KacarenbHas K rpaguky GyHKUIUY;

BBIYHCIISTH IPOU3BO/IHBIE CYMMBI, TPOU3BEIEHNUS, YACTHOTO U KOMITIO3UIIUU JBYX (YHKIIMMH,
3HaTh MPOU3BOJIHBIE 2JIEMEHTAPHBIX (PYHKIIHIA;

WCIIOJTb30BaTh TEOMETPHUYSCKUIA U (PU3HUSCKHUNA CMBICIT IIPOU3BOIHOM JIJIS PEIICHUS 3a/1a4.
112.7.4.1.5. MHo»XecTBa U JIOTHKA:
CBOOOTHO ONIEPHUPOBATH OHIATHSIMH: MHOXKECTBO, OTICPAIlUN HaJl MHOXKECTBAMU;

HCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmnapar Jijisi OIUCaHus peajJbHbIX MPOLECCOB U
SBJICHUH, IPU PEUICHUH 3a]1ad U3 JPYTUX Y4eOHBIX IPEIMETOB;
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CBOOOIHO OIEpUPOBaTh MOHATUSMHU: OIpeJesieHHe, TeopeMa, YypaBHEHHE-CIIE/ICTBUE,
CBOHCTBO MAaT€MaTHUYECKOro OOBEKTa, JIOKA3aTesIbCTBO, PABHOCWIBHBIE YPABHEHUS U
HEPaBEHCTBA.

112.7.4.2. K xoumy oOyudenus B 11 kmacce oOydaromuidcsi TOJMYYUT CIACAYIOIINE
MpEeIMETHBIC PE3YAbTAThI M0 OTJCIBHBIM TeMaM QenepalibHON pabodeld mporpaMmbl y4eOHOTO
Kypca "AnreOpa ¥ Hayajga MaTeMaTHYECKOTO aHanu3a':

112.7.4.2.1. Ynucina v BEIYUCIECHUS:

CBOOOZIHO OIEpUpOBaTh MOHATUAMHU: HATypaJllbHOE M LEJI0€ YHUCIO, MHOXKECTBa
HaTypaJbHBIX U LEJIBIX YMCEN, UCI0Ib30BaTh IMPU3HAKHU AeanMocTH Lenblx yucen, HOJ u HOK
HaTypaJbHBIX YACEN IS PELICHMs 3a/1a4, IPUMEHATh aaroputM EBkinaa;

CBO60I[HO ONCpHUPOBATH ITOHATUCM OCTATKaA 110 MOAYJIIO, 3allMChIBATh HATYypPaAJIbHBIC YUCJIa B
Pa3JIMYHBIX ITIO3HUIHMOHHBIX CUCTEMAX CHHUCICHH,

CBOOOIHO OIEPHUPOBATh TMOHSATHAMHU: KOMIUIEKCHOE YHCIO M MHOXECTBO KOMIUIEKCHBIX
qucel, NMPeICTaBIATh KOMIUIEKCHBIE YUCIIAa B aJire0pandyeckol M TPUroHOMEeTpudeckoil dopme,
BBITOJTHATH apH(PMETHIESCKHE OTIEpPaLliy C HUMH U N300paXkaTh Ha KOOPIMHATHOM INIOCKOCTH.

112.7.4.2.2. YpaBHEHUs U HEPABEHCTBA:

CBO6OI[H0 OIICpHUPOBATH TIOHATUSAMMU HppauOHAJILHBIC, IIOKa3aTCJIbHBIC u
norapn(bMqucm/Ie HCPABCHCTBA, HAXOAWTH UX PCHICHHUA C IIOMOIIBIO PABHOCHIIbHBIX IICPCXOA0B;

OCYIIECTBIIATH OTOOP KOPHEH MPH pelIeHUH TPUTOHOMETPUYECKOTO YPaBHEHUS;

CBO6OI[HO ONCpHUPOBATHL IMOHATHEM TPHUIOHOMETPUUCCKOC HCPABCHCTBO, IMPUMCHATH
H€06X0)II/IMBI€ q)OpMYJ'II)I JJI1 pCIICHUA OCHOBHBIX TUITIOB TPUTOHOMETPUUCCKUX HEPABCHCTB,

CBOOO/IHO ONEpUPOBaTh MOHATUSAMHU: CHCTEMa U COBOKYIHOCTb YpPaBHEHHH M HEpaBEHCTB,
PaBHOCHIIbHBIE CUCTEMBI U CHUCTEMBI-CIIE/ICTBUS, HAXOIUTh PEIIEHUS CUCTEMBl U COBOKYITHOCTEN
pallMOHANBHBIX, HPPALMOHAIBHBIX, IIOKA3aTeIbHBIX M JIOTapU(MUYECKUX YypaBHEHUH U
HEPABEHCTB;

peuiatb palMOHAJIbHBIC, UWPPALUOHAJILHBIC, II0KAa3aTCIIbHBIC, J'IOI‘apI/I(I)MI/ILIeCKI/Ie u
TPUTOHOMETPUUCCKUEC YPABHCHUSA U HEPABCHCTBA, COACPIKAIINEC MOAYJIN U MMAapaMCETPhI;

IPUMEHSATH rpaduuecKre METO/IbI I PellICHUs ypaBHEHUH U HEPABEHCTB, a TAKXkKe 3a/]a4 C
napaMerpamu;

MOACIUPOBATE PCAJIBHBIC CUTyallUM Ha A3bIKC aHFC6pBI, COCTAaBJIATh BBbIPAKCHUA,
YpaBHCHHA, HCPABCHCTBA M HX CHCTEMBI II0 YCJIIOBUIO 3aJa4dd, HCCJICAO0OBATH IMOCTPOCHHBIC
MOZCIH C UCITOJIb30BAHUEM allllapara aJ'IFe6pLI, HHTCPIIPETUPOBATH HOJ'Iy‘-ICHHBIﬁ PE3YyJibTart.

112.7.4.2.3. ®yakuun u rpa@uku:

CTPOUTH T'paUKHU KOMITO3UIMU (PYHKIMHA C TOMOIIBIO 3JIEMEHTApHOTO HCCIIEAOBaHUS U
CBOMCTB KOMITO3HUIIMU IBYX (DYHKLINA;

CTPOUTH TeOMeTpUYecKre 00pa3bl ypaBHEHUN 1 HEPABEHCTB HAa KOOPAMHATHOM MIOCKOCTH;

CBOOOIHO OMEPUPOBATH MOHATHSAMU: TPAPUKH TPUTOHOMETPHUICCKUX (YHKITUH;
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MPUMEHSITh (PYHKIIUU JJIsT MOACIMPOBAHUS U UCCIIEAOBAHUS PEATLHBIX TIPOIIECCOB.
112.7.4.2.4. Hayaina MaTeMaTUYECKOIO aHAJIN3A:

WCIIONIb30BaTh IMPOM3BOJAHYIO JUIsl HCCIENOBaHUS (YHKIMM HAa MOHOTOHHOCTH U
9KCTPEMYMBIL;

HAXOJIUTh HAHOOJIbIIICe U HAUMEHBIIICE 3HAaYCHUS (DYHKITMM HETIPEPHIBHOU HA OTPE3KE;

UCIONIb30BaTh MPOU3BOIHYIO JJISi HAXOXKICHHS HAWJIYUYIIero pelieHHus B MPUKIATHBIX, B
TOM YHCJIE COLIMAIIbHO-d)KOHOMUYECKHUX, 3ajayax, JJIS OINPEICICHHUS CKOPOCTH M YCKOPEHUS
nporecca, 3aaHHOro GopMyIoi min rpadukoMm;

CBOOOJIHO OIEPUPOBATh MOHATHSAMHM: MIEPBOOOPA3Hasi, ONPEACICHHBIN HHTErPal, HAXOIAUTh
epBOOOpa3HbIE 3TEMEHTAPHBIX (DYHKIUH M BBIYUCIATH HMHTErpan mno ¢opmyrie HproToHa-
JletiOuunma;

HaxXoAMWThb IJIOMaau INJIOCKHUX (1)I/Il"yp 1 00BEMBI TEM C IIOMOIIIBIO KUHTCTPAJIA,

UMETh TIPEACTABICHUE O MAaTEeMaTWYeCKOM MOCIMPOBAHUU HAa IPHUMEPE COCTaBICHUS
muddepeHInaNbHbIX YpaBHEHU;

peliaTh MPUKJIAAHBIC 3aAa4y, B TOM YHUCIIC COLUAIIBHO-OKOHOMHUYCCKOIO U (1)I/I3I/I‘IGCKOFO
XapakTepa, CpeaACTBaMU MATEMATUYCCKOI'O aHaJin3a.

112.8. PepepanbHaa paboyasa nporpamma y4yebHoro Kypca "leometpusa”.
112.8.1. [TosicHuTenpbHAS 3aIKCKa.

112.8.1.1. Teomerpus sBAsieTCs ONHUM U3 0a30BBIX KYpCOB Ha YPOBHE CPEIHEro OOILEro
o0pa3oBaHMsl, TaK KaKk 00ecreurBaeT BOZMOKHOCTh U3yUEHUS JUCLMIIUH €CTECTBEHHO-HAYyYHON
HalpaBJIEHHOCTH M MPEIMETOB I'yMaHUTapHOro Iukia. Jlornyeckoe MplluieHue, GopMupyemoe
Ipu U3YyUYCHUH 06yT~IaIOIlII/IMI/ICﬂ MOHSATHWHBIX OCHOB TreoOMECTpHUHU, IIPU A0KA3aTCIILCTBEC TCOPEM U
MIOCTPOEHUH LIETIOYKH JIOTHUECKHUX YTBEPKACHUN NIPU PELIEHUU T€OMETPUUECKUX 3a1ad, YMEHUE
BBIZIBUT'aTb M OIIPOBEPTrarb THIIOTE3bl HEIMOCPCACTBCHHO HCIOJIB3YIOTCA IPHU PCHICHUW 3aaad
€CTECTBEHHO-HAyYHOT'O IIMKJIA, B YACTHOCTH (PU3NYECKHUX 3aa4.

112.8.1.2. Ilenp ocBoeHus mporpammbl ydeOHoro kypca "Teomerpus" Ha ymniyOieHHOM
YPOBHE - pPa3BUTHE MHIMBHUIYaTbHBIX CIOCOOHOCTEN OOYdYaIOIIMXCS MPH U3YYEHUH T'€OMETPHH,
KaK COCTaBIIAOIIEH MpeaMeTHOH obnactu "Maremaruka u uHpopMaruka' yepe3 obecrieueHue
BO3MO)KHOCTH TPUOOPETEHHsS M HCIOIb30BaHHUs Oosiee ITyOOKHX TI'€OMETPHUYECKUX 3HAHUH M
JEHCTBUM, CreNU(PUIHBIX TEOMETPUU, M HEOOXOAUMBIX I YCIEIIHOTO MPOo(eCCHOHAIBHOTO
00pa3oBaHMsl, CBI3aHHOTO C UCIIOJIb30BAaHHEM MaTEeMaTHKU.

112.8.1.3. TlpuopuTeTHBIMH 3aJadaMd Kypca TE€OMETPHUU Ha yIIyOJEHHOM YpPOBHE,
PaCHIUPSIONIMME U YCUITUBAIOLIUME Kypc 0230BOTO YPOBHS, SIBIISIFOTCSI:

paciiipeHue MpeicTaBiIeHs] 0 TeOMETPUU KaK YaCTU MUPOBOH KYNIbTYphl U (hOpMUPOBaHKE
OCO3HAHHUs B3aUMOCBSI3U F€OMETPUU C OKPYXKAIOLUM MUPOM,;

(dbopMupoBaHuEe TMPEACTABIEHUS O MPOCTPAHCTBEHHBIX (UIypax Kak O BaKHEHIINX
MAaTEMAaTNYCCKUX MOACIIAX, ITIO3BOJIAIOIINX OIIMChIBATH )41 HU3y4aTb pa3HbIC  ABJICHUA
OKPYXAaIOIEero MHpa, 3HAHUE MOHATUHHOTO ammapara o paszaeny "Crepeomerpusa’" ydeOHOTO
Kypca reOMeTpHH;
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(opMHpOBaHUE YMEHUS BIa/IeTh OCHOBHBIMH MOHITHUSMHU O MPOCTPAHCTBEHHBIX (PUTYpax U
UX OCHOBHBIMH CBOICTBaMH, 3HaHUE TeopeM, (GOpMYI M yMEHHE HX INPUMEHATh, YMEHUS
JIOKa3bIBaTh TEOPEMBI U HAXOIUTHh HECTAHAAPTHBIE CIIOCOOBI PELICHHS 33/1ad;

(bOpMI/IpOBaHI/IC YMCHHA PpacllO3HAaBaThb Ha YEPTCKax, MOACIAX M B PpCaJIbHOM MHPE
MHOTI'OI'paHHHUKU W TCJIa BPAICHH A, KOHCTPYUPOBATHL TCOMCTPUICCKUC MOLCIIN

¢dbopmupoBanue MOHUMaHUS BO3MOXKHOCTH aKCUOMaTHYECKOTO MOCTPOCHUS
MaTeMaTHYeCKUX TeOpHid, (OPMHUpPOBAHNE MOHMMAHUS POJIM AKCHOMATUKHU TPU IMPOBEICHUU
paccyXaeHu;

¢dbopMHupOBaHUE yMEHUS BJIAJIETh METONAMH JOKa3aTeNbCTB W aJTOPUTMOB pEILICHHUS,
YMEHHS MX HPUMEHATH, IPOBOAMUTH [JOKA3aTEIbHBIE pPACCY)KIEHUS B XOAE PEIICHHUsA
CTEpEOMETPUYECKHX 3aJad M 33Ja4 C [PaKTUYECKUM conepkaHueM, (HopMHpOBaHUE
IOpPEACTaBICHUs O HEOOXOJUMOCTH JI0Ka3aTeNbCTB IpU OOOCHOBAaHMM MAaTeMaTHYECKHUX
YTBEPKACHUN U POJIM AKCUOMATHKHU B IPOBEACHUHU JIEIYKTUBHBIX PACCyXICHUI;

pa3BUTHE U COBEPILIEHCTBOBAHME WHTEIUIEKTYaJbHBIX M TBOPUYECKHUX CIIOCOOHOCTEH
o0yyaronuxcsi, MO3HABaTE€JIbHOW AaKTHUBHOCTH, HWCCIIEIOBATEIbCKUX YMEHUN, KPUTHYHOCTHU
MBIIIICHUS, HHTEPECa K U3yYEHUIO T€OMETPUH;

¢dbopmMupoBaHue (QYHKIMOHAIBHOW T'PAaMOTHOCTH, PpEJIEBAHTHON T'EOMETPHUH: YMEHUs
pacrio3HaBaTh HPOSIBICHUS TEOMETPUYECKUX TOHATHH, OOBEKTOB M 3aKOHOMEPHOCTEH B
peaNbHbIX KU3HEHHBIX CUTYalMsIX W MPU U3YHYEHUU JIPYTMX Y4E€OHBIX MPEIMETOB, MPOSIBICHUS
3aBHCHUMOCTEN M 3aKOHOMEPHOCTEW, MOJEIUPOBAaHUS pEalbHBIX CHUTyallMil, HMCCIEIO0BaHUS
IIOCTPOECHHBIX MOJIEJIEH, MHTEPIIPETALNHN [TOJIY4EHHBIX PE3YIBTATOB.

112.8.1.4. OCHOBHBIMH cOJIepKaTeIbHBIMU JIMHUSAMH yuyeOHoro kypca "T'eomerpusa" B 10 -
11 kmaccax sBnsorcs: "llpsimble M miuockoctu B mpoctpancTse”, "Muororpannuku”, "Tena
BpaileHus", "BeKkTopbl 1 KOOpAUHATHI B IpocTpaHcTse”, "JIBH>keHUs B IpocTpaHCTBe".

112.8.1.5. CdopmynupoBanHoe B PI'OC COO TtpeboBaHue "ymMeTb ONEpPUPOBATH
HNOHATUAMU'", pEleBaHTHBIX T€OMETPUHU Ha yrnyOsieHHOM ypoBHe oOyuenus B 10 - 11 knaccax,
OTHOCHUTCSI KO BCEM COZAEpXkareabHbIM JUHUAM y4eOHOro Kypca, a (popMHpOBaHHE JIOTHYECKUX
YMEHHUH paclpeenseTcsi He TOJIBKO IO COJEpKaTelbHbIM JHMHUSAM, HO U IO rojiaM oOy4yeHus.
ConepxaHue  00pa3oBaHHUs, COOTBETCTBYIOLEE MPEIMETHBIM  pe3yibTaTaM  OCBOCHHS
®denepanbHOil pabouell mporpaMMbl, paclpeeNeHHbIM [0 ToJaM OO0ydeHUs, CTPYKTYpUPOBAHO
TakuM 0O0pa3oM, 4TOObI KO BCEM OCHOBHBIM, NPUHIUIHAIBHBIM BOMpOcaM OOy4arouiuecs
oOpamanuch HEOAHOKPATHO, YTO TIIO3BOJISIET OPraHU30BaTh OBJAJCHUE TI'eOMETPHUUYECKUMU
MNOHATUSIMM M HaBBbIKAMHU IOCJIEJIOBATENIbHO W TMOCTYMHAareabHO, C COOMIONEHUEM MpPUHLHUIIA
IPEEMCTBEHHOCTH, a HOBble€ 3HAHMS BKJIIOYaTh B OOIIYI0 CHUCTEMY T'€OMETPHUYECKHUX
MIPEICTABIICHU OOYJArOIINXCS, PaCcIIUpssS U yriIyossisi ee, o0pasysl MpOYHbIE MHOXKECTBEHHBIC
CBSI3H.

112.8.1.6. Ilepexo K U3YYEHHUIO TEOMETPUH Ha YIITyOJICHHOM YPOBHE MO3BOJISIET:

co3marth yciuoBus Juid  auddepeHIHanuy  oOyueHHs, IMOCTPOCHUS WHAMBHUIYAIbHBIX
o0Opa3oBarelbHBIX MpOrpamMM, OOECHEeYUTh YIIYOJEHHOE H3Y4YeHHE TeOMETpUU  KaK
cocrasJsiomeii yuebHoro npenmera "Marematuka';

MOATOTOBUTh OOYYAIOIIUXCS K MPOMODKCHUIO M3YYEHHs] MAaTeMaTHKH C y4eTOM BbhIOOpa
Oynymieit mpodeccuun, obecrieunBasi IPEEMCTBEHHOCTh MEXIY OOIIMM U TMpodeccruoHaTbHBIM
o0pa3zoBaHHEM.
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112.8.1.7. OOmiee Yucio 4YacoB, PEKOMEHIOBAHHBIX MJIsi HW3Yy4eHHUs Yy4eOHOro Kypca
"Teomerpusa" Ha yrmybnenHoMm ypoBHe - 204 gaca: B 10 kimacce - 102 gaca (3 gaca B Henemo), B
11 xnacce - 102 yaca (3 yaca B HEEIIO).

112.8.2. Coneprxanne ooyuenus B 10 kiacce.
112.8.2.1. IlpsiMbIe U MJIOCKOCTH B IPOCTPAHCTBE.

OCHOBHBIE OHSTHS CTEPCOMECTPHUMU. Tqua, Inpsamasd, IJI0CKOCTb, ITPOCTPAHCTBO. ITousrue
00 aKCHOMAaTHYECKOM MOCTPOCHUH CTCPCOMCTPHUUN: AKCUOMBI CTCPCOMCTPHUH U CIICACTBUA U3 HUX.

B3aumHoOe pacronioykeHue NpsMbIX B IIPOCTPAHCTBE: IEPECEKAIOIIMUECs, NapajuIeIbHbIe U
cKpeluBaromuecs npsaMele. [IpuzHaku ckpemuBaronmxcs npsamsix. [lapamieasHOCTh NPAMBIX U
IUIOCKOCTEW B MPOCTPAHCTBE: MAapajule/bHbIE MPAMBIE B IPOCTPAHCTBE, MMAPAJLIENBHOCTD TPEX
IPSAMBIX, IAPAJUICIBHOCTh NPSIMOM M IUIOCKOCTH. IlapamienpHO€ M LIEHTPAIIbHOE
IPOEKTHpOBaHue, n3oopaxxkeHue ¢uryp. OCHOBHBIE CBOWCTBA MapaJlIeIbHOIO MPOEKTUPOBAHMUSL.
N3o00paxenne GuUryp B mapauieIbHON NMPOEKIUH. YITIBI C COHANPABIEHHBIMA CTOPOHAMH, YTOJ
MEXy NpAMBIMU B IIpOCTpaHCTBE. [lapamienbHOCTh MIOCKOCTEH: NapajulesbHbIE IIOCKOCTH,
CBOWCTBA MapauIeIbHBIX I0CKOCTed. [IpocTeiine npocTpancTBEHHBIE (PUTYPHI HA TNIOCKOCTH:
TETPadNP, NapaJIENICIUIIE, TIOCTPOECHUE CEUCHU.

[lepneHUKYyIApHOCT, NpPSAMOM M IUIOCKOCTH:  NEPIEHAMKYISIDHBIE  IIpSMBIE B
IIPOCTPAHCTBE, MPAMBIE MAapaJUICIbHBIE W NEPHEHAUKYIAPHBIE K IUIOCKOCTH, IIPHU3HAK
NEPHEHAUKYIAPHOCTH IPSIMOU U INIOCKOCTH, TEOPEMA O MPSMOU MEPIECHINUKYIIPHON IIIOCKOCTH.
OprorosanbHoe NpoEKTUpOBaHUE. [lepneHAuKYIsAp M HAKJIOHHBIE: PACCTOSHUE OT TOYKH N0
IUIOCKOCTH, PACCTOSHHE OT TPSAMOW JO IJIOCKOCTH, MPOEKIUs (GUrypsl Ha IUIOCKOCTb.
IlepneH AUKYIAPHOCTD TUIOCKOCTEN: MPU3HAK NEPIEHAUKYISPHOCTH ABYX IIIOCKOCTER. Teopema
0 TpexX NEPIEHIUKYISIPAX.

VIl B IPOCTPAHCTBE: YIoJl MEKIY IIPSAMOM U IUNIOCKOCTBIO, ABYIPAHHBIN YO, TMHEHHBINA
yroj JABYTpaHHOrO yria. TpexrpaHHbI M MHOrorpaHHble yribl. CBONCTBa IUIOCKUX YIVIOB
MHOTOrpaHHOro ymia. CBOMCTBA IUNIOCKMX M JBYIPAaHHBIX YITIOB TPEXT'PAHHOIO yria. Teopemsl
KOCHHYCOB M CHHYCOB JUI1 TPEXTPAHHOTO YIUIA.

112.8.2.2. MHOTOrpaHHUKH.

Buzbl MHOrOrpaHHMKOB, pa3BepTKa MHOTOrpaHHMKa. [Ipu3Ma: n-yronpHas npusma, npsmas
U HakJIOHHas TNpu3Mbl, OOKOBas M TIOJHas MOBEPXHOCTb Npu3Mel. [lapamnenenumnen,
NPSMOYTOJIBHBIM Napajuienenunes; M ero cBoucTBa. Kparwailmme myTM Ha NOBEPXHOCTH
MHororpanHuka. Teopema Oiinepa. IIpoctpancrBenHass Teopema Iludaropa. Ilupammna: n-
yrojpHasi mupamMuja, IpaBUibHas U ycedeHHast nupamuabl. ColicTBa pedbep U OOKOBBIX IpaHen
[IpaBUIBLHOM NHpamMuibl. IIpaBuiibHBIE MHOTOTpaHHUMKH: IPAaBWIIbHAs IPU3Ma U IIPaBUJIbHAs
nupaMujia, MpaBuiibHas TPEYroJibHas MUpaMuia U MpaBUiIbHBINA TeTpadap, KyO. I[Ipeacrasnenue
O MPAaBWIBHBIX MHOTOTPAaHHUKAX: OKTadIp, NOACKAdIP U UKOCAIP.

Boruncnenue 31eMEHTOB MHOTOIPaHHUKOB: pedpa, nuaroHanu, yribl. [lnomanbs 6okoBoi
MOBEPXHOCTH M TIOJIHOW IOBEPXHOCTH NPSAMOM IPU3MBI, IUIOLIAJb OCHOBAHUI, TeOpeMa O
OOKOBOM TIOBEPXHOCTH TpsIMOM mpu3Mbl. [Lmomaas OOKOBOM TMOBEPXHOCTH W TOBEPXHOCTH
MPaBUWIBHOM NUPAaMHUJIbI, TEOPEMA O IUIOLIAAN YCEYEHHON MUPAMUJIBL.

CummeTpusi B NPOCTPAHCTBE. DJIEMEHTbl CHUMMETPHUM IPABHIBHBIX MHOTOTPAHHUKOB.
CumMeTpuss B IPaBWJIBHOM MHOTOIPDAaHHUKE: CHMMETpHUS MapajulesieNuIena, CUMMETpUs
MPaBUJIBHBIX MTPU3M, CHMMETPHS IPABUIIBHON TUPAMUBI.
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112.8.2.3. BekTopbl 1 KOOPAMHATHI B IPOCTPAHCTBE.

[ToHsTHS: BEKTOp B MPOCTPAHCTBE, HYJIEBOW BEKTOp, IMHA HEHYJIEBOTO BEKTOPA, BEKTOPHI
KOJUTMHEapHbIE, COHANpaBJICHHBIE W MPOTHUBOIMOJIOKHO HANpaBJICHHBIE BEKTOpHL. PaBeHCTBO
BEKTOpOB. JIeHCTBUS C BEKTOpaMHM: CIIOKEHHWE W BBIYMTAHHE BEKTOPOB, CyMMa HECKOJIbKHX
BEKTOPOB, YMHOXXEHHE BEKTOpa Ha 4nciio. CBOWCTBA cl0kKeHus1 BeKTOpoB. CBOICTBa yMHOXKEHUS
BeKTOpa Ha uucio. [loHsTHe KOMILIaHapHbIE BEKTOpHL. I[IpHM3HAK KOMILJIAHAPHOCTH TpPEX
BekTOpoB. [lpaBmino mnapamienenunena. Teopema o0 pa3loXKEHUH BEKTOpa IO TpeEM
HEKOMIUTAaHApHBIM  BekTopaM. [IpsiMoyronpHas cucTeMa KOOpAMHAT B  MPOCTPAHCTBE.
Koopaunare! Bektopa. CBsi3b MEXAY KOOpPAWHATAMU BEKTOpPa M KOOPIMHATAMH TOYEK. YTOl
Mex 1y BekTopamu. CKansipHOe MPOU3BEICHNE BEKTOPOB.

112.8.3. Conepxxanue oOyuenus B 11 kiacce.
112.8.3.1. Tena BparieHus.

THonsarus: OUIMHAPHUYCCKAad IMOBCPXHOCTb, KOHHMYECKAs IIOBCPXHOCTD, Cq)equCCKaﬂ
MIOBEPXHOCTh, O00pa3yrllue MOBEepXHOCTeH. Tena BpalleHHs: HUIHHIP, KOHYC, YCCUCHHBIN
KOHYC, cdepa, map. Bzaumuaoe pacnonoxeHue chepsl U INIOCKOCTH, KacaTeabHas MIIOCKOCTh K
ctepe. M300paxkeHne Ten BpalleHUs Ha MIIOCKoCcTU. Pa3BepTka munuHapa u konyca. CuMMeTpust
ctepsl U mapa.

O6wveMm. OcHoBHBIE cBoOMcTBa 00beMOB Ten. Teopema 00 oObeMe NPSIMOYTOJIBHOTO
napajuiesienunesna u cieacTBus u3 Hee. OObeM NpsIMOM M HAKJIOHHOM NPU3MBI, LMIUHAPA,
nupaMuibl ¥ Konyca. O0beM Iapa u mapoBOro CerMeHTa.

KomOuHnamuu Tten BpamieHuss U MHOrorpaHHukoB. Ilpusma, BmMcaHHas B IWJIMHAD,
onucaHHas okono nuiauHipa. Ilepeceuenue chepsl U mapa ¢ miockocTbio. Kacanue mapa u
cdepsl II0CKOCThIO. [IoHATHE MHOTOTpaHHKKA, OMIMCAHHOT'O OKOJIO cpephl, chephl, BIIMCAHHON B
MHOTOTPAHHUK WJIU TEJIO BPALLCHHUS.

[Tnomans MOBEpXHOCTH HWJIMHIpPA, KOHyca, miomans chepsl n ee yacteid. [logobue B
npoctpancTBe. OTHoOIIeHHEe O00BEMOB, IUIOMIAZe TMOBEPXHOCTEH MOMOOHBIX  uryp.
[IpeoOpazoBanue mnonoOusi, romoTeTHs. PemieHue 3agady Ha IUIOCKOCTH C HCIIOJI30BaHUEM
CTEpEOMETPUIYECKUX METO/IOB.

[locTpoenue ceueHWil MHOTOIPAaHHUKOB M TE€JI BpALICHMs: CEYEHHUS IWIMHApA
(mapayuleIbHO M NEPHEHIUKYISIPHO OCH), CeUeHHUs KOHyca (MapajjielbHO€ OCHOBAaHHUIO U
MPOXOJAIIee Yepe3 BEpIIHHY), CEYeHUs IIapa, METOJbl IMOCTPOEHUS CEYEHM: METON CJeNOB,
METOZ] BHYTPEHHETO IPOEKTUPOBAHNUS, METOJ IIEPEHOCA CEKYILEN TIIOCKOCTH.

112.8.3.2. BeKTOpBI 1 KOOPAWHATHI B IPOCTPAHCTBE.

Bekropsl B npoctpancTBe. Onepanuu Haj BEKTOpaMH. BEKTOpHOE yMHOXXEHHE BEKTODPOB.
CaoiicTBa BEKTOPHOrO yMHOXeHHs. [IpsMoyronpHas cuctemMa KOOpAMHAT B IPOCTPAHCTBE.
Koopaunats! Bektopa. Pasnoxkenune Bexktopa mo 6asucy. KoopamHaTHO-BEKTOPHBIN MeTOA MpH
PELICHUU TE€OMETPUYECKUX 3a/1a4.

112.8.3.3. JIBM>KeHHs B IPOCTPAHCTBE.

JlBwkenus mpocTtpancTBa. OtoOpaxkenus. JIBwkeHus u paBeHCTBO ¢uryp. OOmme
CBOMCTBA JBW)XCHMW. BHIbI INBIKEHUN: NapajuIeNIbHBIA I[IEPEHOC, LICHTPAlbHAs CUMMETpUS,
3epKaJIbHasi CHMMETPHsI, TOBOPOT BOKpyT mpsimoii. [IpeoOpazoBanus momoous. [Ipsmas u cdepa
Oiinepa.
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112.8.4. TlpenmeTHbIe pe3yabTaThl MO0 OTAEIBHBIM TeMaM yueOHoro kypca "Teomerpus”. K
koHITy 10 KiTacca o0yJarouuiicss HayYnuTCs:

CBOGOI[HO OIICPpHUPOBATL OCHOBHBLIMH IMOHATHUAMHU CTCPCOMECTPUN IIPpHU PCUHICHUH 3aJda4 U
IMPOBEACHHNHU MAaTEMAaTUICCKUX paccqu[eHHﬁ;

MIPUMEHATh aKCUOMBI CTEPEOMETPUU U CIEACTBUS U3 HUX IPHU PELICHUU T€OMETPUUYECKUX
3a7a4;

KJIaCCI/I(l)I/II_[I/IPOBaTb B3aUMHOC PACIIOJIOKCHUC IIPSAMBIX B MPOCTPAHCTBE, ILIOCKOCTEHN B
MMPOCTPAHCTBEC, IIPAMBIX H IJIOCKOCTEH B IIPOCTPaHCTBE;

CBO60£[HO OIICPHUPOBATL IMOHATHUAMU, CBA3AHHBIMU C YyINIaMU B TIPOCTPAHCTBE: MCIKAY
IIPSAMBIMH B IIPOCTPAHCTBE, MCKIY HpﬂMOfI " IIJIOCKOCTBIO,

CBO60I[H0 OIICPpHUPOBATH IMOHATHUAMU, CBA3AHHBIMU C MHOT'OTpaHHUKAMU

CBOOOJHO pacro3HaBaTb OCHOBHBIE BHJBl MHOTOTPAHHUKOB (MIpU3Ma, MHpPaMHA,
MPSIMOYTOJTBHBIN TIapaJuIeIeHIIeI, Ky0);

KJ'IaCCI/I(bI/II_[I/IpOBaTB MHOI'OI'PaHHHKH, BBI6I/Ipa$I OCHOBAHMUA OJIA KJ'IaCCI/I(l)I/IKaHI/II/I;

CBO60I[H0 OIICpHUPOBATL IMOHATHUAMHU, CBA3AHHBIMM C CCUYCHUCM MHOI'OT'PAaHHUKOB
IIJIOCKOCTBIO,

BBITIOJHSATH MMapaJUIeIbHOE, IIEHTPAIBHOE M OPTOTOHAJIBHOE MPOCKTHpPOBaHHWE (UTYp HA
MJIOCKOCTh, BBITIONMHSATH H300paskeHus1 GUTYp Ha TUIOCKOCTH;

CTPOUTh CEUYEHHUS MHOTOIPAHHUKOB pPAa3jMYHbIMM METOAAMHU, BBINOJHATH (BBIHOCHBIE)
IUIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (DUTYp: BUJ CBEPXY, COOKY, CHH3Y;

BBIYMCIISITh  IUIOMIAAM  TOBEPXHOCTEM  MHOTOTPAaHHHMKOB  (IIpU3Ma, MHPaMHJIA),
TEOMETPUUYECKUX Tell C MPUMEHEHUEM (OPMYIT;

CBO60)IHO ONCpHUPOBATH NOHATUAMMA: CUMMETPUSA B IPOCTPAHCTBE, ICHTP, OCh U IINIOCKOCTH
CUMMCTPUH, HCHTP, OCh U IIJIOCKOCTHL CUMMETPUHN (bnrprI;

CBO60)IHO ONCprUpOBaAThL MNMOHATUAMH, COOTBETCTBYIOIIMMH BCKTOpaM MW KOOpAWHATaM B
MMPOCTPAaHCTBEC,

BBIITOJIHATH )I@I)iCTBHS[ Haa BEKTOpaMU;

peliatb 3ada4d Ha JOKa3aTCJIbCTBO MATCMATUUCCKHUX OTHOIIIEHUN U HaXO0XJACHUC
TCOMCTPHUYCCKUX BCIIMYUH, IPUMCHAA U3BCCTHBIC MCTOABI ITPU PECIICHNU MAaTECMAaTUYCCKUX 3a1a4
IMOBBIIICHHOT'O X BBICOKOTO YPOBHSA CJIOKHOCTH;

IPHUMCHATH HpOCTefIHIHe IMporpaMMHBIC CpPCACTBA W OJJICKTPOHHO-KOMMYHHUKAIIMOHHBIC
CUCTCMEI IIPU pCHICHUN CTCPCOMETPUUCCKUX 3a10a4;

U3BIIEKaTh, IPEOOPa30OBbIBaTh U MHTEPIPETUPOBATH MH(OPMAIIMIO O MPOCTPAHCTBEHHBIX
reoOMeTpHUECKUX (PUTypax, MPEeICTaBICHHYIO Ha YepTeKaX U pUCYHKAX;

MIPUMEHSTh MOJTYYCHHbIC 3HAHUS HA MPAKTHKE: CPAaBHUBATh M aHAJIM3HPOBATh pPEasbHbBIC
CUTyalluM, MPUMEHSTh H3YyYEHHbIE TOHSITUS B IMPOILECCE MOMCKA PEIICHHS MaTeMaThu4yeCcKH
chopMyaMpOBaHHONW MPOOJIEMbI, MOJEIMPOBATh pEalIbHbIE CHUTYallUd Ha S3bIKE T'€OMETpHH,
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HCCIIEI0BAaTh MOCTPOEHHBIE MOJEIN C HUCIIOJIb30BAHUEM T'€OMETPUUYECKUX MOHATHUM U TEOPEM,
ammapara ajreOpbl, pemarb MPaKTHIeCKUe 3a1a49H, CBI3aHHBIC C HAX0KJICHHEM T€OMETPUICCKUX
BCJIMYMH,

UMETh IPEACTaBIECHUs 00 OCHOBHBIX ATAllaX Pa3BUTUS F€OMETPUM KaK COCTaBHOM 4acTH
byHIaMeHTa pa3BUTHS TEXHOJIOTHA.

112.8.5. IlpenmeTHbBIE pe3ynbTaThl IO OTACIBHBIM TeMaM y4eOHoro Kypca "Teomerpus'. K
koHIy 11 kimacca oOyJaroIIuiics HAYIUTCS:

CBOOOJTHO OMNEPUPOBATH MOHITUSIMH, CBA3aHHBIMU C LWJIMHAPUYECKON, KOHUYECKOH U
chepudeckoil MOBEPXHOCTAMH, OOBSICHATH CIIOCOOBI TTOTyYCHHUS;

OIEPUPOBATh TMOHSITUSAMH, CBA3aHHBIMA C TEJIaMH BpAIICHHS: [IMJIMHAPOM, KOHYCOM,
ctepoii u mapom;

pacrmo3HaBaTh Tena BpalleHus (UWIHHIP, KOHYC, cdepa U map) U OOBICHATH CIOCOOBI
MIOJTyYSHUS TEJl BPAIICHUS;

KJ'IaCCI/I(bI/II_[I/IpOBaTB B3aMMHOC PACIIOJIOKCHUC C(bepbl H IINIOCKOCTH,

BbBIYUCIIATH BCIIMYMWHLBI 3JICMCHTOB MHOI'OI'PAHHHUKOB W TCJI BpalllCHUA, 00beMBI U iomagun
HOBerHOCTCﬁ MHOTI'OI'PAaHHHKOB K TCJI BpallCHUA, I'COMCTPUYCCKHUX TCJI C IIPHMCHCHHUCM

popmyi;

CBOOO/IHO ONEpPHPOBATH IMOHATUSAMH, CBSI3aHHBIMM C KOMOMHALMSAMHU TeJl BpAIIEHUS U
MHOTOTPAaHHUKOB: MHOTOTPaHHHK, BIMCAHHBIN B cepy M ONMUCAHHBIA OKoJIO cepsl, chepa,
BIIMCAaHHAsi B MHOTOI'PaHHUK WM TEJIO BPALLECHNUS,

BBIYUCIIATE COOTHOIICHUA MEKAY IJIOIAAAMU HOBCpXHOCTGI\/'I u o0beMaMu HOI[O6HI)IX TECII,

n300pakarh U3ydyaeMble (PUTypbl, BBIOIHATh (BBIHOCHBIE) MJIOCKUE YEPTEXKU U3 PUCYHKOB
IPOCTHIX 00BEMHBIX (PUTYpP: BUI CBEPXY, COOKY, CHU3Y, CTPOUTH CEUEHUSI TEJ BPALCHMUS;

U3BJIEKaTh, UHTEPIPETUPOBATh M MPeoOpa3oBbIBaTh MHPOPMAIMIO O MPOCTPAHCTBEHHBIX
reoMeTpuyYecKux QUrypax, NpeAcTaBIeHHYIO Ha YEPTEKaxX U PUCYHKAX;

CBO6OI[HO OIICPpHUPOBATH ITOHATHUEM BCKTOP B ITPOCTPAHCTBE;
BBIITIOJIHATD OIE€pallvii HAJd BEKTOPAMMU,
3a1aBaTh IJIOCKOCTh YPABHCHUCM B ,Z[CKapTOBOﬁ CUCTCMC KOOpAMUHAT,

peniarb TeOMETPUYECKHE 3a/1a4H HA BBIUYHCIECHUE YITIOB MEXKY MPSAMBIMHU U IJIOCKOCTSIMH,
BBIYKCIICHUE PACCTOSHUN OT TOYKM [0 IUIOCKOCTH, B LEJIOM, Ha IPUMEHEHHE BEKTOPHO-
KOOPAMHATHOIO METOJIa TP PELICHUU;

CBOOOTHO OMEPHUPOBATH MOHATHSAMH, CBSI3aHHBIMU C JBUKCHHEM B MPOCTPAHCTBE, 3HATH
CBOMCTBA ABMXKCHUI;

BBITIONHATh W300paXCHHs MHOTOTPAHHUKOM U Tl BpallleHUus TMpu MapalieTbHOM
MepeHoce, NEHTPAIIBHON CUMMETPHUH, 3€PKAIBHON CUMMETPUH, TIPU MTOBOPOTE BOKPYT MPSAMOM,
npeoOpa3oBaHus OJO0US;

CTPOUTH CEYEHUS] MHOTOIPAaHHUKOB M TEJ BpALCHMs: CEUCHHS LUIMHApA (MapaielbHO U
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NEPICHIUKYISIPHO OCH), CEYCHHS KOHyca (MapayijieIbHO€ OCHOBAHUIO W TIPOXOAsINee dYepes
BEPIINHY), CEUCHHS 11apa;

HCIIOJI30BATH MCTOAbI IMOCTPOCHUSA CCUCHMUIA: MCTOA CJICAOB, MCTOJA BHYTPCHHCIO
IMPOCKTUPOBAHUA, METO/ IIEPEHOCA ceKyu{eﬁ IIJIOCKOCTH,

AOKa3bIBATh ITCOMCTPHUUYCCKUC YTBCPKACHU A,

NPUMEHSTh TEeOMETpHYeCKHe (aKThl ISl  PEHICHHS CTEPEOMETPUYECKHX — 3ajad,
MPEIONATAIOIINX HECKOJIBKO IIATOB PEIICHHUS, €CITU YCIOBUSI MPUMEHECHHSI 3aJ]aHbl B SIBHOU U
HesiBHOU (opme;

peliatb 3ada4yd Ha JOKa3aTCJIbCTBO MATCMAaTUUYCCKHUX OTHOIIICHHN ¢ HaXO0XJCHUE
TCOMCTPHUYCCKUX BCIUYHNH,

IIPUMEHATH IIPOTPAMMHBIE CPEICTBA M JJIEKTPOHHO-KOMMYHHMKAIMOHHBIE CUCTEMBI IIPU
PELICHUH CTEPEOMETPUUECKUX 3a/1a4;

IIPUMEHATH II0JyYCHHBIC 3HAHUS Ha IIPAaKTUKE: CPABHUBATh, AaHAJIU3UPOBATh U OLICHUBAThH
peanbHbIe CUTyallud, IPUMEHATb U3Y4YCHHBIC ITOHATHS, TEOPEMBI, CBOMCTBA B IIPOLIECCE ITOUCKA
pelIeHsl MareMaTu4ecku CPOPMYIHMPOBAHHON MPOOIIEMBI, MOJCITUPOBATh PEAIbHBIC CUTYAIHH
Ha A3bIKEC T€OMETPHUU, UCCIIEN0BAaTh ITOCTPOCHHBIE MOJCIH C UCIOJb30BAHUEM I'€OMETPUYECKUX
NOHATUM M TEOpeM, ammapara ajireOpbl, peliarb MpaKkTUUYEeCKHe 3ajjad, CBSI3aHHbBIE C
HAX0XKICHUEM I€OMETPUYECKUX BEJIIMYUH;

MMETh NPEACTaBICHUsI 00 OCHOBHBIX ATanax Pa3BHTHS I€OMETPUU KaK COCTABHOM 4acTH
(byH1aMeHTa pa3BUTHsI TEXHOJIOTHA.

112.9. PepepanbHana paboyasa nporpamma y4ebHoro Kypca "BeposTHOCTb U
cTaTucTuka".

112.9.1. TlosgcuurenpHas 3amucka.

112.9.1.1. YueOHnsiii kypc "BeposTHOCTh M cTaTHUCTUKA" YIIIyOJE€HHOTO YPOBHS SIBISIETCS
IPOJIOJDKEHUEM M Pa3BUTHEM OJTHOMMEHHOI0 yuyeOHOro Kypca yriyOJeHHOTO YPOBHS Ha YpOBHE
cpenHero oOmero oOpa3oBaHMs. Y4YeOHBIM Kypc IMpelHa3Ha4eH s (QOpMHUpPOBAHUS Yy
OOYyYarOLMXCSl CTaTUCTUYECKOM KyNbTYpbl M TOHHUMaHMsS POJIM TEOPHUU BEPOSTHOCTEH Kak
MaTeMaTH4eCKOr0 MHCTPYMEHTA ISl M3YYEHHMs CIIy4alHbIX COOBITUH, BEJIMYMH U IPOIIECCOB.
[Tpu m3ydeHun Kypca oOOramaroTcsi MpeIcTaBIeHHs] 00yJaromuXcss O METoJax HCCIeJOBaHUS
M3MEHYMBOTO MHUpA, pPa3BUBAETCS IMOHUMAaHHE 3HAYMMOCTH M OOIIHOCTH MaTeMaTU4eCKUX
METOAOB IIO3HAHUS KaK HEOTHEMJIEMOM YacTM COBPEMEHHOIO €CTECTBEHHO-HAYyYHOTO
MHUPOBO33PEHUS.

112.9.1.2. ConepxaHue y4eOHOro Kypca HampaBJIeHO Ha 3aKpeIUieHHe 3HaHUi,
MOJTYYECHHBIX TPH W3yYEHHH Kypca Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs, U Ha pa3BHTHE
NPEACTaBICHUN O CIy4alHBIX BEIMYMHAX W B3aUMOCBS3SIX MEXKIy HUMH Ha BaXKHBIX IpUMeEpax,
CIOKETBI KOTOPBIX TIOYEPITHYTHI U3 OKPY)KaloIero Mupa. B pesynprare y oOydaronmxcs T0JKHO
chopMHpOBaThCS MpPEJCTABICHUE O Hauboiee yNOTpeOUTENbHBIX M OOLIMX MaTeMaTH4YeCKHUX
MOJIETISIX, MCIIONB3YEeMBIX JUIS OIUCAHHUS aHTPOIIOMETPUYECKUX M JAEMOTpPapHUECKUX BEIWYHH,
HOTPEIIHOCTE B pasiMyHble poOjla M3MEPEHMAX, JIUTEIBHOCTH 0€30TKa3HOW paboThI
TEXHUYECKUX YCTPOWCTB, XapaKTEPUCTHK MAaCCOBBIX SBJIEHHMH M NPOLIECCOB B OOLIECTBE.
Y4eOHbIi Kypc siBiseTcs 0a30i 11 OCBOCHHUS BEPOSTHOCTHO-CTATHCTUYECKUX METOJIOB,
HEOOXOIMMBIX CIIELUAINCTaM HE TOJIBKO MHKECHEPHBIX CIIEHUAIBHOCTEH, HO TaK)Ke COLMAIbHBIX
U TICUXOJOTMYECKUX, MOCKOJIbKY COBPEMEHHBIE OOIECTBEHHbIE HAyKH B 3HAYUTEIBHOM Mepe
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UCTIONB3YIOT amnmapar aHaiau3a OOJbIIMX JaHHBIX. LleHTpanpHYyI0 dYacTh y4eOHOro Kypca
3aHUMAeT OOCYKJCHHE 3aKOHa OOJBIIUX dYHCEN - (YHIAMEHTAIBHOTO 3aKOHA TPUPOIBI,
MMEIOILIET0 MAaTeMaTUYECKYI0 (hoOpMaTu3aIuio.

112.9.1.3. B coOTBeTCTBMM C YKa3aHHBIMH II€JIIMH B CTPYKType Yy4eOHOro Kypca
"BeposTHOCTh M CTAaTUCTHKA" Ha YNITyOJIEHHOM YpOBHE BBIJIEICHBI OCHOBHBIE COJCpPKATEIbHBIC
munun: "CrydaitHple cOObITHS U BeposATHOCTH" ¥ "Ciy4yailHble BEIMYMHBI M 3aKOH OOJIBIINX
qucen".

112.9.1.4. TloMmuMO OCHOBHBIX JIMHHH B YYEOHBIH KypC BKJIIOYCHBI 3JIEMEHTHI TECOPUH
rpad)oB U TEOpUU MHOKECTB, HEOOXOAMMBIE IS IMOJHOIIEHHOTO OCBOCHHS MaTepHalia JaHHOTO
yueOHOT0 Kypca U CMEKHBIX MaTEMaTHUYECKUX YyUeOHBIX KypCOB.

112.9.1.5. Conepxxanue nuauu "CiydaifHble COOBITHS U BEPOATHOCTH" CIIY)KUT OCHOBOMU
uis  (opMUpPOBaHMS TMPEICTaBICHUM O paclpelesieHUN BEpOSATHOCTEH MEXIy 3HAYCHUSIMHU
CIIy4alHBIX BEIMYMH. BakHYyI0 4acTb B 3TOM COAEPIKATEIBHOW JIMHUM 3aHUMAET H3y4YEHUE
IreOMETPUUYECKOr0 M OWHOMHUAIBHOIO paclpelesieHuil M 3HAKOMCTBO C HX HENpPEepbIBHBIMU
AHAJIOTaMH - II0KA3aTeIbHbIM U HOPMAJIBHBIM PACIPENCICHUSIMH.

112.9.1.6. Tewmbl, cBsI3aHHbBIE C HENPEPHIBHBIMU CIy4YallHbIMM BEJIMYUHAMU U
pacripeiefiecHUs MM, aKIEHTUPYIOT BHUMAaHHUE OOYyYaroOlIUXCs Ha OINHUCAHWM U HU3yYCHUH
CIIy4aiHBIX SIBICHHI C TIOMOILBIO HEMpepbIBHBIX (PyHKIUNA. OCHOBHOE BHHUMAaHUE YIEISIETCS
MOKa3aTeJIbHOMY U HOPMaJIbHOMY pacIpeieICHUsIM.

112.9.1.7. B ydyeOHOM Kypce MperycMaTpUBAeTCsl O3HAKOMUTEIBHOE H3yYEHUE CBS3H
MEXJy CIy4YallHbIMM BEJIMYMHAMM W ONMCAHHE HTOH CBA3M C IOMOUIbIO0 Ko3(duuneHra
KOppEeJSALMM W €ro BBIOOPOYHOIO aHajora. OTH JJIEMEHThI COAEP)KaHHs pPa3BUBAIOT TEMY
"JluarpaMMbl pacceMBaHUA'", U3YUYCHHYIO Ha YpPOBHE OCHOBHOTO OOIIEero oOpa3oBaHUs, U BO
MHOI'OM OMMPAIOTCS HA CBEJICHUS U3 KypCOB anreOpbl U FeOMETPHH.

112.9.1.8. Emte onuH 35eMEHT colepKaHusl, KOTOPBIH MpenaraeTcsi Ha 03HAaKOMUTEITEHOM
YPOBHE - MOCJENOBATEIBHOCTh CIyYailHBIX HE3aBHUCHUMBIX COOBITUN, HACTYMAIOUIUX B €AMHHILY
BpeMeHH. O3HAKOMIICHHE C PacIpe/IeICHHEM BEPOSTHOCTEH KOJIMYECTBA TAKUX COOBITHI HOCHUT
Pa3BUBAIOIINN XapaKTep U SIBIAETCA aKTyallbHBIM JIJsl OyAylIMX aOUTYpUEHTOB, MOCTYHAIOIINX
Ha Yyd4eOHBIC CIICIUATBHOCTH, CBSI3aHHBIE C OOIICCTBCHHBIMH HAayKaMH, IICHXOJIOTHEH U
yIpaBICHUEM.

112.9.1.9. OO6mee yuciaO YacoB, PEKOMEHJOBAHHBIX JJII H3y4YEHHUs Y4EOHOTO Kypca
"BeposSTHOCTB M CTaTUCTUKA" HA yri1yOJlIeHHOM ypoBHe - 68 yacoB: B 10 kiacce - 34 yaca (1 gac
B Hezenio), B 11 kimacce - 34 gaca (1 gac B Heemo).

112.9.2. Conepxxanue obyuenus B 10 xinacce.

I'pad, cBs3ublif rpad, mytu B rpade: nukiasl U nenu. CTeneHb (BajJ€HTHOCTb) BEPIIMHBI.
I'padw! Ha mmockocTu. JlepeBbs.

CrnyyaitHble AKCHEPUMEHTHI (OMbBIThI) M ClyyaliHble COOBITHS. DIeMEHTapHbIEe COOBITHS
(ucxonsl). BeposTHOCTB cityyaifHOro coObITHS. BIM30CTh YacTOTHI W BEPOSTHOCTH COOBITHH.
CrnyuaiiHble ONBITHI C PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITHUSMHU.

Omnepanuu Haja COOBITHAMM: TepecedeHue, o0beJUHEHUE, MPOTHUBOIOIOKHbBIE COOBITHS.
Huarpammsl Ditnepa. DopMyiia ciioXeHUs BEPOITHOCTEH.

VYcnoBHas BEPOATHOCTh. YMHOXKEHHUE BEPOATHOCTEMN. JlepeBO CIIy4yallHOrO 3KCIEPUMEHTA.
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®opmyrna nonHoi BeposaTHocTU. Dopmyna baiteca. HezaBucumeie coObITHS.

bunapubpIil ciydaiiHBIA OMBIT (MCIBITAHKE), YCIIEX U Heynada. He3aBHCHMBbIE MCIIBITaHMS.
Cepusi HE3aBHCHMBIX HCIBITAaHWN 1O TepBoro ycrexa. IlepecranoBku u dakropuan. Hucio
couetanuid. Tpeyronsuuk [lackans. ®opmyna 6uaoma HeloToHa.

Cepus He3aBUCHUMBIX wHcnbiTanuil  bepuymnu. CiyuaiiHblii  BBIOOp M3 KOHEUHOU
COBOKYITHOCTH.

Cnyuaiinas BenuuuHa. Pacnpenenenue BeposTHOcTed. JluarpamMma pacrpeesieHus.
Onepanuu  Haj CilydyalHbIMM BeIWYMHAMHU. buHapHas ciywaiiHas BenuuuHa. [Ipumepsl
pacnpezneneHuil, B TOM YUCII€ TEOMETPUUIECKOE U OMHOMHAJIBHOE.

CoBmecTHOE pacrpenesieHHe [BYX CIydalHbBIX BelW4YMH. He3aBucuMmble ciydaiiHble
BEJTUYNHBI.

Maremarnueckoe OXuJaHue ciay4yailHoW BenuuuHbl  (pacmpenenenus). [Ipumepsr
MPUMEHEHHUS MaTeMaTHYECKOro OXUIaHus (CTpaxoBaHue, JoTepes). MareMaTnieckoe OxugaHue
OMHApHOM CiTy4ailHON BeNWYMHBL. MaTeMaTu4ecKoe OXUAAHHE CYMMBI CIYYalHBIX BEIHYHH.
Maremarndeckoe 0’KUIaHne TeOMETPUIECKOTO 1 ONHOMHAILHOTO PacTIpe/IeICHUH.

Juciepcusi U CTaHJApPTHOE OTKJIOHEHHE CIIy4alHOM BEJIMYMHBI (pacrpeneieHus).
Hucniepcust OuHapHOM Cily4ailHOM BeMMYMHBL. MaTemMarnueckoe OXHIAHHE TPOU3BEACHHUS U
JUCIIEPCUsl CYMMBbI HE3aBUCUMBIX CIyYalHbIX BEJIMYMH. Jucriepcust U cTaHIapTHOE OTKJIOHEHUE
OMHOMHAJIBHOTO pachpeneneHus. Jucrnepcus U CTaHAApTHOE OTKIOHEHHUE TeOMETPUUYECKOTO
pacnpeneneHusl.

112.9.3. Conepxxanue obyuenus B 11 kiacce.

HepasenctBo YeOwimeBa. Teopema YeObimeBa. Teopema bepnymmm. 3akoH OonbHInx
yucen. Bwibopounslii Metox wuccienoBaHuil. Bwibopounble xapakTepucTuku. OlieHUBaHUE
BEPOSITHOCTU COOBITHSI 11O BHIOOPOYHBIM JaHHBIM. [IpoBepka mpocTEHIINX TUIIOTE3 C MOMOIIbIO
U3y4YEHHBIX PacHpeaeIeHUH.

HenpepsiBable ciydaitHple BenuuuHbl. lIpumepsl. DyHKIMA IUIOTHOCTH BEPOATHOCTH
pacnpeneneHusi. PaBHOMeEpHOE paclpeleleHue M €ro CBOWCTBA. 3ajadd, NPUBOAAIINE K
MIOKAa3aTeJIbHOMY pPAacCIpEeACIICHUI0. 3ahady, IPHUBOAAIIME K HOPMaJIbHOMY DPACIPENCICHUIO.
OyHKIUS TJIOTHOCTH BEPOATHOCTU TIOKA3aTENbHOIO pacrlpeneieHus, (QYHKIUS IJIOTHOCTH
BEPOATHOCTH HOPMAJIBHOrO pactpezeneHus. OyHKIMsA IIIOTHOCTH M CBOMCTBA HOPMAJIBHOIO
pacpeneneHusl.

[TocnenoBarenbHOCTh ONMHOYHBIX HE3aBUCHUMBIX COOBITHH. 3amadyu, TPHUBOIANINE K
pacupenenenuto [Iyaccona.

KoBapuanusi nByx cnyyaiiHeix BenuuuH. KoapduiuueHT IUMHEHMHON KOppeNsluu.
CoBMmecTHBIE HAOMIONEHUS IBYX BEIHUYUH. BrIOOpouHBId K03 duImeHT koppendauuu. Paznuuue
MEXIYy JIMHEHHOM CBS3bI0 M NMPUYMHHO-CIEACTBEHHON CBsA3bI0. JIMHENHas perpeccus, MeTOX
HaUMEHBIIINUX KBAJpaToB.

112.9.4. IlpenMeTHBIE pe3yabTaThl MO OTACIBHBIM TeMaM y4eOHOTO Kypca "BeposTHOCTh u
craructuka". K konny 10 kimacca oOydaronuiicss HayduTcst:
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CBOOO/IHO OIEpUpOBaTh MOHATUAMU: Tpad, MIOCKH rpad, cBA3HBINA rpad, MyTh B Tpade,
IIeTIb, IUKJI, IEPEBO, CTEIICHb BEPIINHEI, IEPEBO CITYYafHOTO IKCIICPUMEHTA,

CBOOOHO OMEpPUPOBATh MOHITHSIMH: CIYYalHBIH OKCIEPUMEHT (OMbBIT), CIIydaiiHOE
coObITHE, AJIEMEHTapHOEe Cciy4yailHoe coObITHE (DJIEMEHTApHBIM HCXOA) CIy4ailHOro OIbITa,
HAXOJUTh BEPOSITHOCTH COOBITUIN B OTBITAX C PABHOBO3MOXKHBIMH JIEMEHTAPHBIMU COOBITUSIMH;

HaxoAuTh U (HOpMYIUpPOBaTh COOBITUA: INEpecedeHue, OObEIMHEHHE JaHHBIX COOBITHH,
coObITHE, IMPOTHUBOMNOJIOKHOE JIAHHOMY, MCIIOJIb30BaTh IuarpaMmsbl Oiliepa, KOOPAUHATHYIO
OpsAMYyI0 Ul peIleHus 3ajJay, I0Ib30BaTbcsd (OPMYIOH CIOXKEHUS BEpOSATHOCTEH s
BEPOSITHOCTEH JIBYX M TPEX CIy4aiHbIX COOBITHIA;

ONEepUpOBaTh  IMOHATUSAMH: YCJIOBHAs  BEPOSTHOCTb, YMHOXKEHHE BEpPOSITHOCTEW,
HE3aBHCHMBIE COOBITHS, IEPEBO CIYYAHOTO SKCIIEPUMEHTA, HAXOAUTH BEPOSTHOCTH COOBITHIA C
MOMOIIIbIO TpaBUIa YMHOXEHHS, JIEPEeBa CIY4YailHOTO OMbITa, UCIOIB30BaTh (POPMYNy MOIHOMN
BepositHocTH, hopmyny bBaiieca mpu pemreHun 3agad, onpeneisTh HE3aBUCUMOCTh COOBITHH IO
dbopmyre 1 o opraHU3aluu CIy4aiHOTO SKCIIEPUMEHTA;

NPUMEHSATh W3YYEeHHBIE KOMOWHATOpHBIC (OPMYIBI U TEPEUYUCICHUS DIIEMEHTOB
MHOXECTB, 3JEMEHTapHbIX COOBITUM CIy4alHOTO OMNbITa, pELIeHHs 3aJad [0 TEOpUHu
BEPOATHOCTEN;

CBOOO/IHO OIEpPUPOBATh MOHATHAMM: OMHAPHBINA CIIydaiHBIN ONBIT (MCHBITAaHHUE), YCIEX U
Heyla4ya, HEe3aBUCHMBIC HCIBITAHHS, CEpUs HUCIBITAHWN, HAXOOUTh BEPOSTHOCTH COOBITHH: B
CEPHUH UCIBITAHUU J10 NIEPBOTO yCIeXa, B CEPUU UCIBITAHUM bepHYIIM, B OIBITE, CBA3aHHOM CO
CITydaifHBIM BBIOOPOM M3 KOHEYHOH COBOKYITHOCTH;

CBOOOJTHO OTIEPUPOBATh MOHITUSIMHU: CIIy4aliHas BEIMYUHA, PaclpeielieHue BEPOsSTHOCTEH,
auarpamma pacripesiesieHusi, OMHapHasi cily4aiiHas BeJIMYMHa, T€OMETpUYEecKoe, OMHOMHUAIbHOE
pacipeneiacHue.

112.9.5. [IpenmeTHBIE pe3yabTaThl MO OTAEIBHBIM TEMaM yueOHOro Kypca "BeposTHOCTb U
craructuka". K konny 11 kiacca oOy4aromuicss HayquTcs:

OIICpHUPOBATL ITOHATUAMU: COBMCCTHOC PACHPCACICHUEC NOBYX CHy‘IﬂfIHBIX BCJIINYHH,
HCII0JIb30BAaTh Ta6J'II/II_Iy COBMCCTHOT'O paCclIpCACJICHUA ABYX CHy‘l&ﬁHHX BCIMYMH OJ1A BBIACICHUA
pacrpeaciiCHuAd KaX(HOﬁ BCJIIMYMHBI, OIIPCACIICHUA HE3aBUCUMOCTH CHy‘l&fIHBIX BCIINYHH,

CBOOOJTHO OIEpPUPOBATh TMOHATHEM MATEeMAaTHYECKOTO OXKUIAHHS CIy4ailHON BEITHMYHUHBI
(pactipeneneHusi), MPUMEHATh CBOMCTBA MAaTeMaTUYECKOTO OXKUIAHWS TPU PEIICHWH 3ajad,
BBIUKCIISTH MATEMATUYECKOE OXKUaHNEe OMHOMUATIHFHOTO U TE€OMETPUYECKOTO pacIpeiesieHui;

CBOOOJTHO OIEPUPOBAaTh MOHATUSMU: TUCHEPCHUS, CTAHAAPTHOE OTKJIOHEHHUE CIIydailHOM
BEJIMUMHBI, TPUMEHATh CBOICTBA AMCIIEPCUM CIIY4alHON BEIMYMHBI (pacupelesieHus) IpU
pElIeHU 3a/a4, BBIYHUCIATH JUCHEPCHUI0 M CTAaHAAPTHOE OTKIOHEHUE TI'€OMETPUYECKOTrO M
OMHOMMAJILHOTO paclpe/iesieHu;

BBIUHCIIATH BBHIOOPOYHBIE XAapaKTEPUCTUKH IO JAaHHOM BBIOOPKE U OIICHHMBATh
XapaKTepUCTUKU TeHEPaJbHOW COBOKYIMHOCTH JAHHBIX I10 BBIOOPOYHBIM XapaKTEPUCTHKAM.
OueHuBarb BEpOSTHOCTH COOBITUH M TPOBEPATh MNPOCTEHININE CTATUCTUYECKHE THIIOTE3bI,
IIOJIB3YSICh U3YYEHHBIMU PACIpPEACIICHUSIMHU.

112.10. [nst mpoBeAeHUST €IMHOTO TOCYIapCTBEHHOIO JK3aMEHa 0 MaTreMaTuke (manee -
EI'D nmo maremaruke) MCIHOIb3yeTCsl MepedeHb (KoaupukaTop) MpoBepsieMbIX TpeOOBaHUN K
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pe3ysbTataM 0CBOCHHS OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMBbl CPEIHETO 00IIero 00pa3oBaHus
U 2JIEMEHTOB COZIEPKaHMSL.

Tabmuna 12
[TpoBepsiembie Ha EI'D mo maremarnke TpeOOBaHMS
K pe3yJbTaTaM OCBOCHHUSI OCHOBHOM 00pa30oBaTeIbHOM MPOrpaMMBbl
CpemHero o01Iero oopa3oBaHus
Kon [TpoBepsiembie TpeOOBaHUS K TPEIMETHBIM PE3yJIbTaTaM OCBOCHHS

POBEPSIEMOr0 | OCHOBHOM 00pa30BaTe/IbHON MPOrpaMMbI CPEIHET0 00IIEro 00pa3oBaHusI
TpeOoBaHUS

1 Brnanenne wmeromamm JoKa3aTeNbCTB, aJTOPUTMAMH  PEIICHHS 3aj1ad,
yMeHue GopMyIHpOBaTh M OMNEPUPOBATh MOHIATHIMH: OIpeeiCHUE,
aKCUOMa, TEOpeMa, CIEJICTBUE, CBOWCTBO, IPU3HAK, JOKa3aTeJbCTBO,
paBHOCHIIbHBIE (DOPMYIUPOBKH; MPUMEHATh UX; YMEHHE (POPMYIUPOBATH
o0paTHOE M TPOTHUBOIIOJIIOKHOE YTBEPKACHUE, MPUBOIUTH MPHUMEPH U
KOHTPIPHUMEPHI, HCIOIB30BaTh METOJl MAaTeMaTH4YeCKOH WHAYKIIUU;
IMPOBOJAUTL JOKA3aTCIbHBIC PACCYXXACHUA IMPU PCHICHUHA 3a/iad, OLCHHUBATb
JIOTUYECKYI0  TPAaBUIBHOCTh  PACCYXJCHMI; YMEHHE OIEepHpPOBaTh
MOHATUAMMU: MHOXCCTBO, IMOJIMHOKCCTBO, OICpAllMU HAA MHOXCCTBAMU,
YMEHHE UCIOIB30BaTh TEOPETUKO-MHOKECTBEHHBIH armapar 1Jis ONUCaHUs
PCAJIBHBIX IMPOLCCCOB U SIBIICHUM W IIpru pCIICHUU 3ada4, B TOM YUCJIC U3
IpYTUX y4eOHBIX TPEIMETOB; YMEHHE OINEepUpPOBaTh MOHATUSAMU: Tpad,
CBsI3HBIN Tpad, aepeBo, UK, rpad Ha TUIOCKOCTHU;, YMEHHE 3a]1aBaTh W
OMHCHIBaTh Tpadbl pa3NTUYHBIMU CIOCOOAMU; WCIONB30BaTh rpadsl Mpu
pelieHnu 3a1a4u

2 YMeHue onepupoBaTh NOHSTHUSMU: HATypajJbHOE YHCIIO, LEJI0€ YHCIIO,
CTENEHb C IIEJIBIM NOKAa3aTeIeM, KOPEHb HATypalbHOW CTENEHU, CTENEHb C
paloHaIbHBIM OKa3aTeNieM, CTENEHb C JIEHCTBUTENbHBIM IOKa3aTeseM,
morapudM dUHCIa, CHUHYC, KOCHHYC M TAaHTEHC MPOU3BOJIBLHOTO YHCITIA,
OCTAaTOK M0 MOIYNII0, PAallMOHAIBbHOE YHCIIO, UPPALMOHAIBHOE YHCIIO,
MHOXXECTBA HAaTypajbHBIX, LEJbIX, PAalUOHAIBHBIX, JEUCTBUTEIbHBIX
YHUCeN; YMEHUE WCIIONh30BaTh MPU3HAKHU JEITMMOCTH, HAUMEHBIITUN OOIIHIA
JeNnuTeNh W HauMeHbIee o0llee KpaTrHoe, anropuT™M EBkinuaa mpu
peleHuy 3aj7a4d; 3HAKOMCTBO C PAa3IMYHBIMUA MO3UIIMOHHBIMU CHCTEMaMH
CUMCIJICHHSI; YMEHUE BBIMOIHSITH BBIYUCICHUE 3HAYCHUN U MTPeoOpa3oBaHus
BBIPDOKEHHI CO CTEMEeHsAMU U Jiorapudmamu, mpeoOpa3zoBaHus IpPOOHO-
pallMOHAIBHBIX  BBIPAKEHHI;  yMEHHE  ONEpUpOBAaTh  MOHITHUIMHU:
MOCJIEZIOBATEIbHOCTh, apudmMeTnyeckass Mporpeccus, TIeoMeTpuyecKas
mporpeccus, OECKOHEYHO YOBIBAIONIasi TEeOMETpUYEeCcKass MPOrpeccus;
YMEHHME 3a/1aBaTh IOCIIEJIOBATEIBHOCTH, B TOM YHCIE C TOMOIIBIO
PEKYPPEHTHBIX (OPMYI; YMEHHE ONEPUPOBATH MOHSATUSMHU: KOMILIEKCHOE
YUCJIO, COMPSOKCHHBIE KOMIUIEKCHBIE 4YHCIa, MOMIYJAbh W apTryMEHT
KOMILJIEKCHOTO ~ 4YMcha, (opma  3amucd  KOMIUIEKCHBIX — YHCell
(reomeTpuueckasi, TPUTOHOMETpHUYECKass | anreOpandeckas); yMETh
MPOU3BOANTH apudMeTudecKkue NeHUCTBUS C KOMIUICKCHBIMH UHWCIAMU;
MPUBOIUTH NPUMEPHI MUCIOJIb30BAHMS KOMIUIEKCHBIX YHCEIl; ONEpUpPOBATh
NOHATHSIMM: Marpuia 2 X 2 u 3 X 3, oNpeaenuTelb MaTpHULIbI,
FEOMETPUYECKHI CMBICI ONPEAECITUTENS
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YMeHue onepupoBarb MOHATHAMH: palUOHAIbHBIC, HPPALAOHAIBHEIC,
MOKa3aTelibHbIe, CTETEeHHBIC, JOrapU(PMHUECKUE, TPUTOHOMETPUYECKHE
YpPaBHEHHMs M HEPABEHCTBA, MX CHCTEMBbl, YMEHHE OIIEPUPOBATh
MOHATUSIMHU: TOXKIECTBO, TOXKIACCTBEHHOE MpeoOpa3oBaHUE, ypaBHEHHE,
HEPABEHCTBO, CHCTEMa YPABHCHMM M HEPABEHCTB, PABHOCHIBHOCTD
YpPaBHEHUH, HEPABEHCTB M CHUCTEM; YMEHUE peEllaTh YypaBHEHMS,
HEPABEHCTBA M CHCTEMBI C IIOMOIIBIO Pa3JIM4YHBIX IIPUEMOB; peUIaTh
YpaBHCHHA, HCPABCHCTBA HW CUCTECMbBI C MapaMCTpoOM; THPUMCHIATH
YPaBHEHHsI, HEPABEHCTBA, UX CHCTEMBI JUI1 PEIUICHUS MaTeMAaTUYECKUX
3a7a4 U 3aj1a4 U3 Pa3InYHbIX 00JacTel HAyKH U PeabHOM KU3HU

YMeHHue OmepupoBaTh MOHATHAMH: (DYHKIHS, 4YETHOCTh (YHKIHH,
NEePUOANYHOCTh (YHKIIMH, OTrPAaHUYEHHOCTH (YHKIMH, MOHOTOHHOCTBH
GbyHKIMHU, dKCTpeMyM (YHKIWH, HAUOOJbIIee W HaWMEHbIIEe 3HAYCHUS
(GYHKIIMM Ha TIPOMEXKYTKE, HEeNpepbIBHAs (YHKIHS, aCUMIITOTHI rpaduka
GbyHKIMU, TIepBas ¥ BTOpas NPOM3BOAHAS (PYHKIMH, T€OMETPHUECKUN U
(bU3MUECKUI CMBIC TPOM3BOAHOH, meEepBOOOpa3Has, ONpeneICHHbIN
WHTETpaj; yMEHHE HaXOAWUTh AaCUMITOTHI Tpaduka (QYHKIUH, yMEHHE
BBIYHCIIATH TIPOU3BOIHBIE CYMMBI, IPOU3BEICHNUS, YACTHOTO U KOMITO3HILIUH
GbyHKIMH, HAXOAWTh YpaBHEHHE KacarelbHOM K rpaduky (yHKIWU;
YMEHHE HAXOJUTh IIPOU3BOAHBIC OJJIEMEHTAPHBIX (YHKUUH; YyMEHHE
WCTIOJB30BaTh TPOU3BOIHYIO JJIsi HCCIEeNOBaHMUA (DYHKIHA, HAaXOJUThH
HauOONbIIMNE M HAaWMEHbIIWE 3HaueHHs (QYHKIHHA; CTPOUTH Tpaduku
MHOTOWICHOB C HCIIOJIb30BAaHMEM allllapara MaTeMaTH4ecKOro aHajIu3a;
NPUMEHSATh NPOM3BOIHYIO U HAXOXKICHUS HAMIYYIIEero pelIeHUs B
MPUKIAJAHBIX, B TOM YHUCIE COLUUAIBHO-YKOHOMUYECKHX M (PH3HUECKUX
3aJja4ax; HaXOAWUTh IUIOLAAU U 00beMBbl (UIYp C MOMOIIbI MHTErpana;
MPUBOIUTH TPUMEPHl MaTEMaTHYeCKOTO MOJICIUPOBAHUS C TTOMOIIBIO
muddepeHnranbHbIX ypaBHEHUH

YMeHue onepupoBaTh MOHATUSAMU: rpaduk (GyHKIUHU, oOpaTHas QyHKIMS,
KOMITO3ULIMS (YHKIUH, JUHEHHas QYHKUMS, KBajaparuyHass (QYHKIMS,
pauMoHanbHass (YHKIUS, CTENeHHas (yHKUMSA, TPUTOHOMETPUUYECKHUE
¢GbyHKIMM, OOpaTHbIE TPUTOHOMETpHUYECKHE (DYHKILMHU, NOKa3aTeabHas WU
norapupmuueckass (QYHKIHUH; yMEHHE CTPOUTh TIpaUKH H3y4yeHHBIX
(GyHKIMM, BBITOTHATH IpeoOpa3zoBaHus TpaduKkoB PyHKUNN, UCTIOIb30BaTh
rpaduKy JUIsl U3y4eHHsI IPOLIECCOB U 3aBUCUMOCTEH, IPU PELICHUH 3a7a4
U3 APYrux y4eOHBIX MPEAMETOB M 3ajad U3 PeajibHOM >KU3HH; BbIpa)kaTb
(dbopMynamMu 3aBUCUMOCTH MEX]ly BEIMYMHAMH; UCIIOIb30BaTh CBOWCTBA U
rpaduku QYHKUMHA JUIsl pelIeHHs YpaBHEHUH, HEPaBEHCTB U 3a/ad C
napameTpamMi; H300pakaTh Ha KOOPJMHATHOM IJIOCKOCTH MHOXECTBa
pelLIEeHNI ypaBHEHU, HEPABEHCTB M UX CUCTEM

YMeHue pemarb TEKCTOBBIE 3aJaddl pa3HbIX TUIIOB (B TOM YHCJIE Ha
MPOLEHTHI, JOJM U YacTH, Ha JBM)KEHHUE, paboTy, CTOMMOCTh TOBapoB U
YCIIyT, HaJIOTH, 3a/laud U3 OOJacTH YNpPaBJICHUS JMYHBIMU U CEMEHHBIMU
(uHaHCaMU); COCTABIATh BBIPAKCHMS, YpaBHEHMs, HEPaBEHCTBA M MX
CHUCTEMBI IO YCJOBMIO 3aJayd, MCCIEA0BaTh IOJYYEHHOE pEelIeHue u
OLIEHUBATh IPaBJONOJO0OHOCTh PpE3YIbTaToOB;, yMEHHE MOAEIUPOBAThH
peanbpHbIE CUTyallMM Ha $S3bIKE MaTEMaTHKHW; COCTaBIISITh BBIPAXKECHUS,
YPaBHEHUs, HEPAaBEHCTBA U UX CUCTEMBI I10 YCIOBHUIO 33a4M, UCCIEN0BATh
MOCTPOEHHBIE  MOJENM C  HCIOJB30BAaHUEM  ammapara  aireopsl,
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MHTEPIPETUPOBATD MOTyUYEHHBINH Pe3ylbTar

VYMeHue onepupoBaTh MOHATUSMH: CpelHee apupMeTHdyeckoe, MequaHa,
HauOospIIee U HAUMEHbINEE 3HAYCHUS, Pa3Max, JUCIIEPCHS, CTaHAapPTHOE
OTKJIOHEHHE YHCIIOBOr0 Habopa; yMEHHE H3BIICKAaTh, MHTEPIPETHPOBATH
nH(OPMaLUIO, TIPEACTABICHHYIO B Ta0MUIax, Ha JIuarpaMMax, rpaukax,
OTpPaKAIOIIYIO CBOIMCTBA PEANbHBIX IPOIECCOB U SIBICHUHN; MPEICTABIAT
MHPOpPMALIMIO C TOMOINBIO TabJaWIl W JAWarpamMM; HCCIIE0BaTh
CTaTHCTHYECKHE [aHHbIE, B TOM 4YHCJIE C NPUMEHEHUEM TpadUuecKuxX
METOZIOB U AIIEKTPOHHBIX CPEJICTB; TpapuueCcKu MCCIe0BaTh COBMECTHBIC
HaOJIIOIEHHS C TOMOIIBIO JMarpaMM pacCenBaHUs M JTMHEHHOW perpeccuu

YMeHue omnepupoBarb MOHATUAMM: CIyYalHBIM ONBIT M CllydailHOe
COOBITHE, BEPOSATHOCTH CIIY9alHOTO COOBITHS; YMCHHE BBIYUCIIATH
BEPOSATHOCTh C HCIHOJB30BaHHMEM TIpaHUuecKuX METOAOB; MPUMEHSTH
(GopMyNIBl CIIOKEHUST M YMHOXKCHHS BEPOSTHOCTEH, (OpMYITY TOITHON
BeposTHOCTH, (hopmyny bepHymin, koMOuHaTopHbIE (GakThl U (HOPMYIIBL;
OIICHUBATh BEPOSITHOCTH pEANbHBIX COOBITHI; yMEHHE OIEepUPOBATH
MOHATHSIMH:  Cy4ailHas BeIMYMHA, paclpeiesieHue BepOATHOCTEH,
MaTeMaTH4eCKOe OXKHJIAHHUE, JUCIEePCUs W CTaHJAPTHOE OTKIOHEHHE
CIIy4aiilHOM  BEJWYUHBL, (YHKIMH  pPaCHpelesieHus U IUIOTHOCTHU
PaBHOMEPHOTO, IIOKAa3aTeJIbHOT0 U HOPMAJIbHOIO PACIpENEIeHUI; yMEHUE
WCIONIb30BaTh CBOMCTBA M3YUEHHBIX pacrlpeiesieHui Ui pelIeHus 3a/ad;
3HAKOMCTBO C TOHSATHUSMH: 3aKOH OOJIBIIUX YUCEN, METObI BHIOOPOUYHBIX
UCCIIEIOBAaHMI; YMEHUE NPHUBOAUTH TMPUMEPHl MPOSBICHHUS 3aKOHA
OONBIIMX YHCET B TPUPOAHBIX M OOIIECTBEHHBIX SIBICHUSAX; YMEHHUE
ONepUpOBaTh IMOHATUAMH: COUYETAHHME, NMEPECTAHOBKA, YMCIIO COYETAHWH,
YUCJIO  TepecTaHoBOK; OuHOM  HproToHa, yMeHHME  NPUMEHATH
KOMOWHATOpHBIE (PAKTHI U pacCyKICHUS sl pelleHus 3ajad; OlEeHUBATh
BEPOSITHOCTH PEAIBHBIX COOBITUI; COCTABJISTH BEPOSITHOCTHYIO MOJIETh U
MHTEPIPETUPOBATH MOJYYEHHBIN PE3YbTAT

YMeHue omnepupoBarb IMOHATUAMM: TOYKA, IMpsMas, ILIOCKOCTD,
IIPOCTPAHCTBO, OTPE30K, JIyY, BEIMYMHA YIUIa, IUIOCKUN Yroi, ABYTPAHHBIN
yroJl, TPEXTPaHHBIM Yroi, CKPEIUBAIOUecs NpsMbIe, 1apalIeIbHOCTD U
NEPHNCHAUKYIIIPHOCTE HPSAMBIX U HHOCKOCTGﬁ, yroia MCExAay HNpsAMbIMH,
Yyrojll MEXAy MNpsAMOM M IUIOCKOCTBIO, YIrOld MEXAY IIJIOCKOCTIMY,
paccTossHME OT TOYKM J0 IUIOCKOCTH, PACCTOSHHE MEXAY IPSAMBIMH,
pacCTOAHUE MEXKAY IIOCKOCTSMHU; YMEHHE HCIIOJIB30BaTh IPU PELICHUU
3aaa4 HM3Yy4YCHHBIC (i)aKTI)I U TCOPEMBI IUIAHUMCTPHUHU; YMCHHUC OLCHHWBATH
pasMepbl OOBEKTOB OKPYXAIOIEro MHUpA; CTPOUTh MaTeMaTH4yecKue
MOACIW C IIOMOIIBIO T'€OMETPUUYCCKUX MOHATHH U BCJIIMYMH, pPCIIaTh
CBSI3aHHBIC C HUMU IPAKTUYECKUE 3a1a4U

10

YMeHue omepupoBaTh MOHATHUSAMU: IUIOMAAL (UTYpBI, 00beM QUTYpHI,
MHOTI'OI'paHHUK, HpaBHJ’IBHLIﬁ MHOTI'OI'paHHUK, CCYCHHME MHOI'OI'paHHHKA,
Ky0, mapamienenumnen, mnpusMa, Nupamuaa, QGUrypa U TOBEPXHOCTH
BpaleHus, IWIMHAP, KOHYC, mmap, cdepa, miomanb c@epsl, MIONIAab
MOBEPXHOCTH MHPAMUABI, TPHU3MBI, KOHYCa, IWIMHIpa, 00beM Kyoda,
MPSIMOYTOJIPHOTO ~ TapaJUIeNeNuIea, MUPaMUAbI, TPU3MBI, WIAHAPA,
KOHYCa, Illapa, pa3BepTKa MOBEPXHOCTH, CEUCHHUs KOHYCa W IWIHHIPA,
napajuieibHble OCH WJIM OCHOBAHMIO, CEUYCHHE IIapa, IUIOCKOCTD,
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Kacaromasics cheppl, UWIMHIpPA, KOHYCa; YMEHHE CTPOUTH CEUYCHUE
MHOTOTpaHHHMKA, M300paXaTh MHOTOTPAHHUKH, (PUTYpHI M MOBEPXHOCTH
BpAaLICHUs, UX CEUYEHHUs], B TOM YHCIIE C IMOMOIIBIO AIEKTPOHHBIX CPE/CTB;
yMEHHUE TPUMEHSTh CBOHCTBA T€OMETPUYECKHX (PUTYp, CAMOCTOSTEIHHO
(dbopMynHpoBaTh ONpeAeseHUsI U3y4yaeMbIX (UTYp, BbIIBUTaTh TUIOTE3bI O
CBOMCTBaX M NpPU3HAKAX TEOMETPUYECKHX (Uryp, 0OOCHOBBIBATH WIIU
ONpoBeprarb MUX; YMEHHE MPOBOAUTH Kiaccupukauuo ¢uryp Mo
pa3NUYHBIM TPU3HAKAM, BBIMOJHATH HEOOXOIUMBIC JOMOJHUTEIbHbIC
MIOCTPOECHUS

11 YMeHHe ~omnepupoBarh  MOHSATHSIMHU: JIBIDKCHHE B IPOCTPAHCTBE,
napaIebHBI MEPEeHOC, CUMMETPHS Ha TUIOCKOCTH M B MPOCTPAHCTBE,
MOBOPOT, TpeoOpa3oBaHue IMMOMOOMSA, TOA00HBIE (UTYpPBI; yMEHHE
pacro3HaBaTh PaBHBIC M IMOMOOHBIE (UTYPHI, B TOM YHCIIE B TPHUPOJIC,
HCKYCCTBE, apXUTEKTYPE; UCIOIb30BaTh TEOMETPHUYCCKUE OTHOILCHHS TTPH
pelICHNN 3a/la4; HAXOJWTh TCOMETPHYSCKHE BEIWYUHBI (IJIMHA, YTOJ,
IUIOIIAab, 00BEM) TIPU PEUICHUU 3a7a4d M3 JIPYTUX YYEOHBIX MPEIMETOB M
W3 peajbHOW J>KU3HU, YMCHHE BBIYUCIIATH TCOMETPHYCCKHC BEIMIMHBI
(MHA, yroj, IUIOIMIAAb, OOBEM, IUIONIA[h IOBEPXHOCTH), HCIOIb3Ys
M3y4eHHBbIC (OPMYJIBI M METOIbI, B TOM YHCIE: IUIOMAAh MOBEPXHOCTH
MUPaMUJIbI, IPU3MbI, KOHyCa, HWIMHIPA, TUIOMaab chepbl; o0beM Kyoa,
MPSMOYTOJIBHOTO  MMapaJUie/ieNuIea, MHPAMUABI, TPHU3MBI, [HIHHJpPA,
KOHYCa, Il1apa; YMEHUE HaXOIUTh OTHOIIEHHE 00hEMOB MOJOOHBIX (PUTYD

12 YMeHue onepupoBaTh MOHATHSAMM: NPAMOYrOJIbHAs CHCTEMa KOOPAMHAT,
BEKTOpP, KOOPJIMHATHI TOYKH, KOOpPAMHATBl BEKTOpa, CyMMa BEKTOPOB,
IIPOM3BEICHUE BEKTOpPAa HA YHCIIO, Ppa3jOkKEeHUEe BEKTOpa Mo 0Oasucy,
CKaJIDHOE IPOU3BEACHUE, BEKTOPHOE IPOU3BEACHUE, Yrol MEXKAY
BEKTOpPAaMH; YMEHHE HCIIOJIb30BaTb BEKTOPHBIM M KOOPAMHATHBIA METOJ
JUIS peIlieHUsl TEOMETPUYECKUX 33/1a4 U 3a]a4 APYTruX y4eOHBIX IMPEIMETOB

13 YMeHue BrIOMpaTh MOAXOASIINN METOA JIsl pelIeHUs 3a/1a4H; TOHUMaHHe
3HAYMMOCTH MAaTeMaTHKH B HW3YYEHHU MPUPOTHBIX M OOIIECTBEHHBIX
MPOLECCOB M SBJICHUH; YMEHHE pACIO3HABaTh IPOSIBJICHUE 3aKOHOB
MAaTe€MaTUKHA B UCKYCCTBE, YMEHHUE MPUBOAUTH IIPUMEPHI MATEMATUUYECKUX
OTKPBITUH POCCUMCKOM U MUPOBOM MATEMATUYECKON HAyKH

Tabmuma 12.1

Ilepeuens 211€eMEHTOB coaepkaHusl, MpoBepsieMbIx Ha EI'D
10 MaTeMaTuKe

Kon [IpoBepsiemblii 371EMEHT COAEPIKAHUS
1 Uwcna v BBIYUCIICHUS
1.1 Harypanbshbie u nienblie uncna. [Ipu3Haku qenuMOCTH HEeNbIX YUCer
1.2 Panmonaneupie umcna. OOBIKHOBEHHBIE W JECATHYHBIE IPOOH, MPOLEHTHI,
OCCKOHEUHBIC TIEPUOTUUECKHUE TPOOH
1.3 Apudmernaeckuit KOPEHb HaTypaJIbHOMN CTEIICHH. HevictBus c
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apu(MeTHYeCKUMHU KOPHSIMU HaTypajibHOU CTEHEHH

1.4 Crenenp ¢ wenbiM mokaszaresneM. CTeneHb € PpalMOHAIBHBIM IOKa3aTeseM.
CBoiicTBa cTeneHu
1.5 CuHyC, KOCUHYC M TaHI€HC YHUCJIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCUHYC,
apKTaHI'€HC YUCIIOBOTO apryMeHTa
1.6 Jlorapudm uncna. Jlecarnunble u HaTypajgbHbIE JTOTapU(HMBI
1.7 JlelicTBuTeNnbHBIE YMCHA. ApH(PMETHYECKHE ONepalud C JeHCTBUTEIbHBIMU
yuciaamu. [IpuGnukeHHbIe BBIUMCIEHUS, NpaBWIa OKPYIJICHUs, NPUKUAKA U
OLIEHKA pe3yJbTaTa BbIYMCICHHUI
1.8 [IpeoOpa3zoBanue BeIpaXKCHUN
1.9 KomruiekcHbie yncna
2 YpaBHEHHUsI U HEPABEHCTBA
2.1 Lenbie 1 TpOOHO-paIMOHATBHBIC YPaBHEHUS
2.2 WppanmonaibHble ypaBHEHUS
23 TpuronomeTrpruyeckre ypaBHEHHs
24 IToka3arenbHble U Jorapu(MUUEeCKre ypaBHEHUs
2.5 Lenbie u 1poOHO-paIOHATbHBIE HEPABEHCTBA
2.6 HppannoHnaibHble HEPAaBEHCTBA
2.7 IToka3arenbHble U TorapuMuyecKre HepaBeHCTBA
2.8 TpuroHomeTprdecKrne HepaBEeHCTBA
2.9 CucreMbl 1 COBOKYTHOCTH YPaBHEHUHN U HEPABEHCTB
2.10 | YpaBHeHus1, HEPABEHCTBA M CUCTEMBI C TapaMeTpamMu
2.11 Marpuna cucTeMbl JIUHEHHBIX ypaBHEeHUH. Onpenenurens MaTpHUIibl
3 OyHKIMH U TpaduKu
3.1 OyukuMs, cnocodsl 3aganus QyHkuuu. I'paduk ¢pynkuuu. Bzaumuo oOparHbie
¢ynkuuu. YerHsle u HeueTHbIe PyHKIMHU. [leprnoanyeckue GyHKunm
3.2 OO6nacte ompeneneHuss U MHOXECTBO 3HaueHW QyHkuuu. Hymm QyHKIuu.
[IpomexxyTku 3HaKkomocTosHCTBA. [IpoMeXYTKM MOHOTOHHOCTH  (YHKIIMH.
MaxkcuMyMbl 1 MUHUMYMBI (GyHKIMU. Haumboinbliee M HauMeHbIIee 3HAYEHUE
(GYHKIMY Ha TPOMEXKYTKE
33 CrenenHas (yHKIMS C HaTypajJbHBIM M IIeNbIM IOKa3areneM. Ee cBoiicTBa u
rpaduk. CBoiicTBa 1 rpadK KOPHS N-OM CTENEHU
34 Tpuronomerpudeckre GyHKIIUNA, UX CBOMCTBA U rpaduKu
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3.5 [TokazarensHas u norapudmudeckas GyHKIIUH, UX CBOMCTBA U rpaduKu
3.6 Toukn paspeiBa. AcumnTorsl TpadukoB ¢yHKuid. CBoicTBa (QYHKIUH,
HETIPEPHIBHBIX HAa OTPE3KE
3.7 [TocnenoBarenbHOCTH, CIIOCOOBI 3a4aHUSI TOCIIEI0BATEIbHOCTEN
3.8 Apudmernueckass ¥ reoMerpuueckas mporpeccur. DopMmyna  CIOKHBIX
IIPOLIEHTOB
4 Hauvana Mmaremarndeckoro aHaiausa
4.1 [TpousBoanas pynkuuu. [IponsBonHbIe AIEMEHTAPHBIX (QYHKIIUI
4.2 [IpumeHeHre TPOU3BOAHOW K HCCIENOBaHUIO (DYHKIMHA HAa MOHOTOHHOCTH H
sKcTpeMyMbl. HaxokeHre HanbobIIero 1 HauMeHbIIEero 3HaueHus: GyHKIMK Ha
OTpe3Ke
4.3 [TepBoobpaznas. MaTerpan
5 MHoxecTBa U JIOTUKa
5.1 MHoxecTBO, onepanuu Haja MHOKecTBaMu. Jluarpammel Diinepa - Benna
5.2 Jloruka
6 BeposTHOCTB M cTarucTuka
6.1 OnucarenbHas CTaTUCTHKA
6.2 BepositHOCTB
6.3 Kombunaropuka
7 I'eomerpus
7.1 @urypsl Ha IIOCKOCTH
7.2 [Ipsimble ¥ MIIOCKOCTH B MPOCTPAHCTBE
7.3 MHororpaHHuK1
7.4 Tena u MOBEpXHOCTH BpalleHUS
7.5 Koopannars! u BEKTOPBI
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