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HOACHUTEJIBHASA 3AIIMCKA

Pabowas mporpamma mo yueObHOMy mpeamery «MaremaTtuka (yriryOJeHHBIH YpOBEHb)» Ui 5-9 KiaccoB pa3paboTaHa Ha OCHOBE
CIICAYIOMINX JOKYMEHTOB:
1. ®enepanbHbIN TOCYIaPCTBEHHBIN 00pa3oBaTeIbHBIM CTAaHAAPT CPEeIHEro odiero oopa3oBaHus, yTB. MprUKa3oM MHUHHUCTEpCTBA 00pa3oBaHUs U
Hayku P® ot 17.05.2012 Ne 413 ¢ uzmenenusimu ot 12.08.2022 Ne 732 (¢ u3MeHEHUsIMU).
2. ®enepanbpHas oOpazoBaTelibHAs MporpaMMa CpeAHero odiero oopa3oBanus, yTB. npukazoM MunmpocsemieHus: PO ot 18.05.2023 Ne 371 (c
W3MEHEHUSMH ).
3. @epepanbHasg paboyas mporpaMma OCHOBHOTrO oOmiero oOpaszoBanus «MaremaTtuka (yriayOneHHbIH ypoBeHb)» (mns 10-11 kmaccos
00pa3oBaTeNbHBIX OPraHU3aNui).
- ®I'bOY HY HHucrutyTa conepxanus odpazosanus uMm. B.C.JIlenneBa, Mocksa 2025.
4. OcHoBHas 0Opa3zoBaTesibHas mporpamma cpeasero oodmero oopazoBanust MOY Jlunes Ne 3 (B coorBetctBUu ¢ PI'OC-2022) ot 28.08.2023 (¢
W3MEHEHUSMH).

[IporpamMmma mo mMaTemaTHKe YriIyOJEHHOTO YPOBHS JIJisi 00yJaloMUXCsl Ha YPOBHE CpeaHero o0mero oopa3oBaHus pazpaboTaHa Ha OCHOBE
OI'OC COO c y4eToM COBPEMEHHBIX MHPOBBIX TPeOOBaHUH, MPEIBABISIEMBIX K MAaTEMaTHUUYECKOMY OOpa30BaHMUIO, M TPAIUIIUN POCCUKCKOTO
oOpazoBanus. Peanuzamus mporpaMMbl 0 MaTeMaTHKE OOECIeUMBAET OBJIA/ICHUE KIIIOUYEBBIMH KOMMETCHIUSIMU, COCTABIISIIOIIUMU OCHOBY IS
CaMOpa3BUTHUS U HENPEPHIBHOTO 0Opa3oBaHMsl, LEJIOCTHOCTh OOIIEKYIbTYpHOTO, JIMYHOCTHOTO M II03HABATEIBHOTO PAa3BUTUS JHYHOCTU
00yJaronuxcs.

B mnporpamme mo mareMaTuke YYTEHBl HJIE€M W TOJIOKEHMsS] KOHLENLHUU pa3BUTHUS MaTeMaTHuecKoro obOpaszoBanus B Poccuiickoit
Oenepaunn. MaTemaTrueckoe 00Opa3oBaHue JOHKHO peniaTh 3a/1a4y o0ecnedueHrs HeoOX0IMMOTo cTpaHe yrciia 00yJaronuxcs, MaTeMaThuyecKkas
MOATOTOBKA KOTOpPBIX ObUIa OBl JOCTATOYHA JUIS MPOJOJDKEHUS OOpa3oBaHMs IO pa3IUYHBIM HalpaBiICHHsIM, BKIIIOYas IMperojaBaHue
MaTeMaTHK{, MaTeMaTHYeCKUe HUCCIeI0BaHus, paboTy B chepe HHPOPMAIMOHHBIX TEXHOJOTUI U JAPYruX, a Takke oOecrnedyeHus A KaKIoro
oOyuaronierocss BO3MOKHOCTH JOCTH)KEHHSI MAaTEMaTHUeCKON MOATOTOBKM B COOTBETCTBUU C HEOOXOAMMBIM eMy ypoBHeM. Ha pemienue 3tux
3a/1a4 HalleJIeHa MporpaMmMa Mo MareMaTUuKe yriIyOJIeHHOTO YPOBHSL.

HeobxomuMocTh MaTeMaTHdeckol IMOATOTOBKM OO0ycioBiieHa OOYCIOBIEHO POCTOM YHCIAa CIENMATbHOCTEH, CBS3aHHBIX C
HEMOCPEJCTBEHHBIM MPUMEHEHHEM MaTeMaTHKu (B cdepe SKOHOMHKH, Ou3Hece, TEXHOJIOTMYECKMX OONacTsIX, T'yMaHUTapHbIX cdepax).
KonuuectBo obOyuaromuxcs, A KOTOPBIX MaTeMaTHKa CTAHOBHUTCA (yHIaMEHTOM OOpa30BaHMs, IUIAHUPYIOIIMX 3aHUMAThCSl TBOPYECKOM M
HCCIIeI0BATENbCKON paboTOM B 00JaCTH MaTeMaTUKH, HHGOPMATHKHU, (PU3UKH, SKOHOMUKH U B APYTUX OOJNACTAX, YBEITUYUBAETCSA, B TOM YHCIE C
y4eTOM 00YyJaroIIuXCsl, KOMY MaTeMaThKa Hy>KHa I UCIIOJIb30BaHUS B MIPO(eccusix, He CBA3aHHBIX HEMOCPEACTBEHHO C HEM.

[IpuknanHas 3HAUMMOCTh MaTeMaTWKH OOYCJIOBIIEHA TEM, YTO €€ MPEeIMETOM SBISIOTCS (hyHIaMEHTalbHbIE CTPYKTYphl HAIIETO0 MHpa:
MPOCTPAHCTBEHHBIE (POPMBI M KOJTMUECTBEHHBIC OTHOIICHUS, (YHKIIMOHAIBHBIE 3aBUCUMOCTH M KaTETOPHH HEOMPEAECNEHHOCTH, OT MPOCTEHIIIHX,
yCBaMBAEMbIX B HEMOCPEICTBEHHOM OTBITE, MO JOCTATOYHO CIIOKHBIX, HEOOXOAMMBIX Ui PAa3BUTHUS HAYYHBIX M TEXHOJOTHYECKUX uAeh. bes
KOHKPETHBIX MaTeMAaTHYECKUX 3HAHUHN 3aTPyJHEHO MOHUMAHUE IPUHIIUIIOB YCTPOWCTBA U MCIIOIH30BAHMS COBPEMEHHOW TEXHUKH, BOCIIPUATHE U



WHTEpIIPETAIHS Pa3HOOOPa3HON COIUAIBHON, YKOHOMUYECKOW, MOIUTHYSCKON WH(popManuu, Manod(h(eKTHBHA MOBCEIHEBHAS MPAKTHUYECKAs
JesITeNbHOCTh. Bo MHOrHX cdepax mpodecCHOHATBHON AEATEIBPHOCTH TPEOYIOTCS YMEHHUS BBINOJHATH PACUYCTHI, COCTABIISITH AJITOPUTMBI,
MPUMEHATh (OPMYIIBI, MPOBOJUTH TEOMETPHUSCKUE H3MEPECHHS W TIOCTPOCHUS, YUTaTh, 00padaThiBaTh, MHTCPIPETUPOBATH U IPEACTABIATH
nH(OPMAIIHIO B BUJIC TAOIUII, TUarpamMM U rpauKoB, MOHUMATh BEPOSTHOCTHBINA XapaKTep CIyJailHBIX COOBITHH.

OnHoBpeMEHHO C pacimdpeHueM cdep mpuUMeHEHUs MaTeMaTHKA B COBPEMEHHOM o0OIecTBe Bce 00jiee BaKHBIM CTaHOBHUTCS
MaTeMaTHYEeCKUI CTUIb MBIIUICHUS, TIPOSIBISIONIUNACA B OMpEIeNIEeHHBIX YMCTBEHHBIX HaBbIKax. B mpoliecce m3yueHuss MaTeMaTHKd B apceHa
MIPUEMOB U METOJIOB MBIIILJICHUS Y€JIOBEKa €CTECTBEHHBIM 00pa30M BKIIFOYAIOTCS MHAYKIUS U JSAYKIUS, 0000IIeHe U KOHKPETU3AIIHS, aHAIU3 U
CUHTE3, KiacCUUKAIMs W CcucTeMaruszanus, abcrtparupoBaHue U aHajiorusa. OOBEKTH MaTEMaTHYECKUX YMO3aKIIOUEHUM, MpaBWia HX
KOHCTPYMPOBAHHS PACKPHIBAIOT MEXAaHM3M JIOTUYECKUX TMOCTPOEHUU, CIMOCOOCTBYIOT BBIPAOOTKE yMeHUsI (OpPMYJIHpPOBATh, 0OOCHOBBLIBATH U
JIOKa3bIBaTh CYXKJEHUS, TEM CaMbiM (POPMHUPYIOT JIOTHYECKUH CTHIJIb MBINIIEHUS. Beaymas pois NMpuHAUISKUT MaTeMaTHKe B (OPMHUPOBAHUH
AITOPUTMUYECKON KOMITOHEHTHI MBIIIUICHUS M BOCIIUTAHUM YMEHHMM JEHCTBOBATH MO 3aJaHHBIM ajJrOpuUTMaM, COBEPIICHCTBOBATH U3BECTHHIE U
KOHCTPYMPOBATh HOBBIE. B mporiecce pemenus 3aaa4 — OCHOBBI [Tl OPraHU3aIlii yUeOHOH JeSTEIhHOCTH Ha YPOKaX MaTeMaTHKHA — Pa3BUBAIOTCS
TBOpYECKas U MPUKIIATHAS CTOPOHBI MBIIIJICHHUS.

OOyueHnrne MaTeMaTHKE JAeT BO3MOXKHOCTh Pa3BHUBATh y OOYYAOIIMXCS TOYHYIO, PAMOHAIBHYI0O M HWH(POPMATHUBHYIO pe4Yb, YMEHUE
oTOuparh Hauboyiee MOAXOIANINE S3BIKOBBIE, CHMBOJHMYECKHE, TIpaHUuecKkue CpeicTBa JUIsl BBIPAKEHUS CYKICHHM M HaArjlsgHOro HX
MIPEACTABIICHHUS.

Heo0xomuMbIM KOMIOHEHTOM OOIIE KyJIbTypbl B COBPEMEHHOM TOJKOBAaHUM SBISETCS 0OIee 3HAKOMCTBO C METOJAAMM IO3HAHHUA
JNeMUCTBUTENBHOCTH, MPEACTABIEHUE O MpeIMeTe U METOAEe MaTeMaTHKH, €ro OTIMYUSAX OT METOJOB €CTECTBEHHBIX M T'yMaHUTApHBIX HayK, 00
OCOOCHHOCTSIX MPUMEHEHHUs MaTeMaTUKU JJIsl pellIeHUs HayYHbIX M MPHUKIAIHBIX 337a4d. MaTemarnueckoe o0pa3oBaHHWE BHOCUT CBOW BKIIAJl B
(dbopmupoBanue 00111el KyIbTYphl YETOBEKA.

W3ydyeHne MareMaTWKH CHOCOOCTBYET SCTETHMUECKOMY BOCIHUTAHMIO YeJIOBEKa, MOHUMAHHUIO KpacoThl M M3AIIECTBA MaTEeMaTHUYECKUX
paccyXJeHU, BOCIPUATUIO TEOMETPUUECKUX (POPM, YCBOCHUIO UJIEH CUMMETPHH.

[IpuoputernbiMu nensiMu o0yyenust maremaruke B 10 — 11 kiaccax Ha yriayGIeHHOM ypOBHE MPOIOJIKAIOT OCTaBAThHCS:

dbopMUpOBaHHE UEHTPAJIbHBIX MaTEMaTUYECKUX MOHATUN (YUCIO, BEIWYMHA, TeoMeTpuyeckas ¢urypa, mnepeMeHHasi, BEepOSTHOCTH,
(GyHKIMS, TPOU3BOAHAS, HHTETpall), 00eCTIeYnBAOIIUX TPEEMCTBEHHOCTh U MEPCIEKTUBHOCTh MaTEMaTHUYECKOT0 00pa30BaHusl 00yJarOIIUXCs;

no/iBe/ieHne 00YyJaroIMXCsl Ha JOCTYITHOM JUISi HUX YPOBHE K OCO3HAHUIO B3aUMOCBSI3M MAaTEMAaTHKH M OKPYKAIOIIET0 MHUPA, MOHUMaHHUIO
MaTeMaTHKHU KaK 4YacTH 00IIel KyIbTyphl YEIIOBEUECTBA;

pa3BUTHE WHTEIUIEKTYyaJbHBIX M TBOPYECKUX CIIOCOOHOCTEW OOydaroluxcs, MO3HABATEIbHOW aKTHBHOCTH, UCCIENOBATEIbCKUX YMEHUH,
KPUTUYHOCTH MBIIIJIEHUS, UHTEpPECA K U3YUEHUIO MAaTEMATHUKU;

dbopmupoBanre GYHKIMOHATHHOW MaTeMaTHYeCKOW TpaMOTHOCTH: YMEHHS paclo3HaBaTh MaTeMAaTUYECKHE AacleKThl B peallbHBIX
YKU3HEHHBIX CUTYAIMsIX U MPU U3YYEHUH JIPYTHX y4EOHBIX MPEIMETOB, MPOSBICHUS 3aBUCUMOCTEH U 3aKOHOMEPHOCTEH, (OpMyTUpOBaTh UX Ha
SI3bIKE MaTeMaTUKU M CO3JaBaTh MATEMAaTHYECKHE MOJENHW, MPUMEHATh OCBOCHHBIM MAaTeMAaTUYECKHM anmapaT Jid pPEeLIeHUs MPAKTUKO-
OPUEHTUPOBAHHBIX 33/1a4, UHTEPIPETUPOBATH U OLICHUBATh MOJYYEHHbIE PE3YJbTATHI.



OCHOBHBIMH JIMHUSIMH COZIep>KaHusi MaTeMaThKi B 10 — 11 kimaccax yriryOJIeHHOTO YpOBHS SIBISIIOTCS: «YMCIa U BEIYMCICHUSY, «Anredpay
(«AnreOpandeckne BBIpaXCHUS», «YpaBHEHHs W HepaBeHCTBa»), «Hauama wmaremartmueckoro anamuzay, «l'eomerpusi» («l'eomerpuyeckue
¢burypsl u ux cBoiicTBay, «M3MepeHne reoOMeTpUIEeCKUX BEITHUNHY), «BeposaTHOCTh U CTaTUCTHKA». /|aHHbBIC JIMHUYM Pa3BUBAIOTCS MapajlIeIIbHO,
KaXKJasi B COOTBETCTBUM C COOCTBEHHOH JIOTMKOM, OJJTHAKO HE HE3aBMCUMO OJHA OT JAPYroil, a B TECHOM KOHTaKkTe W B3aumojeiictBuu. Kpome
3TOr0, UX OOBEIUHSET JIOTHUYECKasi COCTaBIAOLIas, TPAAULIMOHHO IPHUCYIas MaTeMaTHUKE M IPOHU3bIBAIOLIAasi BCE MAaTEeMATUYECKUE KYpChl U
coaepxatenpHbie TuHUU. CdopmynupoBanHoe Bo PI'OC COO TpeboBaHHE «yMEHHE OINEPUPOBATH TMOHATHIMH: OIPEICICHUE, aKCHOMA,
TeOpeMa, CIEeACTBHE, CBOMCTBO, MPHU3HAK, J0KA3aTelbCTBO, pPAaBHOCWIbHBbIE (QOPMYIMPOBKH, yMEHUE (OPMYyIUpoBaTh oOOpaTHOE H
MIPOTUBOIIOJIOKHOE YTBEPXKACHUE, NPUBOIUTH MPUMEPbl U KOHTPIPUMEPHI, MCIOJIB30BaTh METOJ MAaTeMaTH4YeCKOW WHIYKIUH, MPOBOIUTH
JI0Ka3aTeJIbHbIE PACCYKIACHUSI IPU PEIICHNUH 3a/1a4, OLIEHUBATh JIOTMUECKYIO IIPABUIIBHOCTD PACCYXJIEHHID) OTHOCUTCS KO BCEM y4eOHBIM Kypcawm,
a (popMUpPOBaHUE JIOTHUECKUX YMEHHI pacnpeensercs o BceM rojiaM o0y4eHus! Ha ypOBHE CpeJIHEro o01ero oopazoBaHusl.

B cootBerctBun ¢ ®I'OC COO wMaremarnka sBIS€TCS 0Os3aTeNbHBIM TPEIMETOM Ha JAaHHOM YypoBHE oOpasoBanus. Hacrosmei
MPOrpaMMoi Mo MaTeMaTHKe MpeaycMaTpUBaeTCs M3ydyeHue ydyeOHoro npenMera «MaTemaTHkay B paMKax TpeX yueOHBIX KypcoB: «Airedpa u
Hayajla MaTeMaTHYecKoro aHanuza», «['eomerpus», «BepostHOCcTh U cratuctuka». dopMupoBaHHE JOTHYECKMX YMEHUU OCYIIECTBISETCS Ha
MPOTSHKEHUH BCEX JIeT 0OOydeHHUsI Ha YpPOBHE CpEeIHEro o0Iiero oopa3oBaHus, a AIEMEHTHI JIOTHKU BKIIIOYAIOTCS B COJEpYKAHUE BCEX Ha3BAHHBIX
BBIIIIE YUeOHBIX KypcoB. OOIIee Yucio 4acoB I U3yYeHUs] MaTeMaTnku, — 544 gaca: B 10 kiacce — 272 yaca (8 wacoB B Heneno), B 11 kmacce —
272 gaca (8 4acoB B HEZIEIIO).

INJIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUS ITPOI'PAMMBI 110 MATEMATMUMKE (yrayoJennsblii yposens) HA YPOBHE
CPEJHEI'O OBLIEI'O OBPA30OBAHUSA

N3ydyeHnne wmareMaTMKu Ha YPOBHE OCHOBHOrO o00mero o0Opa3oBaHUsi HAIpaBlIEHO Ha JOCTIKEHHE OOy4JalOUUMUCS JIMYHOCTHBIX,
MeETaIpeMETHBIX U MTPEAMETHBIX 00pa30BaTelbHbIX Pe3yibTaToB ocBoeHus yueOHoro npeameta. JUHHOCTHBIE PE3YJIBTATDI
1)rpaskgaHckoro BoCcUTaHus: cHOPMUPOBAHHOCTh I'PAXKAAHCKON MO3UIUK 00YJarOIIEerocs: Kak akTUBHOTO U OTBETCTBEHHOI'O YJIEHA POCCUHCKOTO
oO11ecTBa, MpeACTaBIeHUE O MaTEMAaTHUYECKUX OCHOBAX (PYHKIIMOHUPOBAHUS PA3IMYHBIX CTPYKTYP, SBICHUI, MPoLeyp TPaxkaaHCKOrO 00IecTBa
(BBIOOPBI, OIIPOCHI U IPYrO€), YMEHUE B3aUMOACHCTBOBATh C COLMATBHBIMU MHCTUTYTaMU B COOTBETCTBUU C X (DYHKIMSIMHU M Ha3HAUYCHUEM;
2)IaTpUOTUYECKOTO BOCIUTAHUS: C(HOPMUPOBAHHOCTh POCCHUCKOW TPa)¥AaHCKOW HACHTUYHOCTH, YBAXKEHHS K MPONUIOMY M HACTOALIEMY
poccuiicko MaTeMaTHKH, IIEHHOCTHOE OTHOIIEHHWE K JOCTIKEHHUSM DPOCCHUHCKHX MAaTeMaTUKOB U POCCHUHCKON MaTeMaTH4ecKOW IIKOJIbI,
WCIOJIb30BAHME ITUX JOCTHIKEHHHM B APYTrUX HAayKaxX, TEXHOJOTHUAX, cepax SKOHOMHUKHU; 3)IyXOBHO-HPABCTBEHHOTO BOCIHUTAHMS: OCO3HAHUE
JyXOBHBIX IIEHHOCTEH poCCUICKOro Hapoa, chOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, STUYECKOTO MOBECHHS, CBSI3aHHOTO C MPAKTHYECKUM
MPUMEHEHHEM JJOCTHKEHHI HayKH U JIESTENIbHOCThIO YI4EHOTO, OCO3HAHKE JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMUMBOTO OyAyILIEro;
4)3CTETUYECKOTO BOCIUTAHUS: ICTETHUYECKOE OTHOIICHHE K MHUPY, BKIIOYas SCTETHKY MAaTeMaTHYeCKHUX 3aKOHOMEpPHOCTEH, 0OBEKTOB, 3ajad,
pElIeHU, pacCYKICHHH, BOCIPHUUMYMBOCTH K MaTEeMaTHUECKUM acHeKTaM pa3IUYHBIX BHUAOB HCKYCCTBA; 5)(U3MUYECKOTO BOCIHTAHUS:
chOpMUPOBAHHOCTh yYMEHHUsI MPUMEHSATh MaTEeMaTWUYeCKHWe 3HAHMS B HHTEpecax 370pOBOro M 0Oe3omacHoro olpasza KH3HH, OTBETCTBEHHOE



OTHOIIIEHHE K CBOEMY 3/I0pPOBbIO (310pOBOE NMUTaHUE, cOAIAHCUPOBAHHBIN PEXUM 3aHATHM M OTHAbIXa, peryispHas (u3nueckas aKTMBHOCTb),
¢u3nvecKoe COBEPIICHCTBOBAHNE TIPH 3aHATUSAX CHIOPTHBHO-03/I0POBUTEIBHOM JIEATETHHOCTHIO;

6)TpyZJOBOr0 BOCHMTAHUS: TOTOBHOCTb K TpPYAy, OCO3HAaHHE LEHHOCTU TPYyIO0JtOOUs, MHTEpEC K pa3iuuHbIM cdepaM MNpodecCHOHANTbHON
NEeATEIbHOCTH, CBA3aHHBIM C MATEMATHKON U €€ MPUIIOKEHUSIMHU, YMEHHUE COBEPIIATh OCO3HAHHBIN BEIOOD OyayIeil mpodeccun u peatn30BbIBaTh
COOCTBEHHBIC JKM3HEHHBIE IJIAHBI, TOTOBHOCTh M CIIOCOOHOCTh K MaTeMaTHYECKOMY OOpa30oBaHHMIO M CaMOOOPa30BAaHUIO HA MPOTHKEHUU BCEU
YKU3HU, TOTOBHOCTh K aKTUBHOMY YYacTHIO B PELICHUH NMPAKTUYECKUX 33a]]a4 MaTeMaTU4YE€CKON HAaIPaBJIE€HHOCTH;

7)3K0JI0rMY€CKOT0 BOCIIUTAHUS: C(HOPMHUPOBAHHOCTH FKOJIOTMUYECKOHN KyJIbTYphl, HOHUMAaHNE BIMSIHHS COLMAIbHO-3KOHOMUYECKUX MPOLIECCOB Ha
COCTOSIHUE TPUPOJHOM M COLMAIBbHON Cpelbl, OCO3HAHHWE IJI00AJLHOTO XapaKTepa 3KOJOTMYECKHX MpoOieM, OpHEHTalus Ha MpPUMEHEHHE
MaTeMaTHYeCKUX 3HaHUU I pelleHus 3a/1a4 B 00JIaCTH OKpPY’Karollel cpe/ibl, MIIaHUPOBAHUE MOCTYNKOB U OLIEHKH X BO3MOKHBIX MOCIIEJCTBUI
JUIS OKpY’Karollled cpenibl; §)I€HHOCTH HAyYHOI'O MO3HAHMS: cHOPMHUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKU M OOLIECTBEHHON MPAKTUKH, TIOHUMaHHEe MaTeMaTHUeCKON HayKu Kak c(epbl YeI0BEYECKOH JesITeNbHOCTH, ITAOB €€ Pa3BUTHS
W 3HAYMMOCTH JUIsl Pa3BUTHS IIMBWIM3ALIMM, OBJIAJICHUE SI3bIKOM MaTEeMaTHKH M MaTeMaTHMYeCKOM KyIbTYpOW Kak CpEJCTBOM IO3HAaHUS MHpA,
TFOTOBHOCTbH OCYILIECTBIISITH IPOEKTHYIO U UCCIEI0BATENbCKYIO AESITEIbHOCTh MHIUBUAYAIBHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIbTATDBI

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIEC YUeOHbIe 1eliCTBHS

Bba3oBrble Jornyeckue 1ecTBUSA:

- BBIABJIATh U XapaKTePU30BATh CYLIECTBEHHbIE TPU3HAKU MAaTEMATUYECKUX 0OBEKTOB, MOHATUN, OTHOLIEHUI MEXy HOHITUIMU, (POPMYIHPOBAThH
OTpeJieNieHUs] TOHATHI, YCTaHAaBIMBATh CYIIECTBEHHBIM NPU3HAK KIACCHU(PHUKAIMU, OCHOBaHUS [UIsi OOOOIIEHUS W CpaBHEHUS, KpUTEpUU
MIPOBOIMMOT0 AHAJIN3A;

- BOCIPHUHHMATH, (OPMYIUPOBATH U NPeoOpa3OBBIBATh CYKICHHS: YTBEPAUTEIbHBbIE W OTpHUIATEIbHbIC, €IWHUYHBIC, YaCTHbIE U OOIIHE,
YCIIOBHBIE;

- BBISBJISITh MaTeMaTHYECKHE 3aKOHOMEPHOCTH, B3aMOCBSI3U U MPOTUBOpPEUHs B (PaKTax, TaHHBIX, HAOMIOJCHUSAX U YTBEPXKICHUSX, MIpe/iaraTh
KPUTEPUU VISl BBISIBJICHUS 3aKOHOMEPHOCTEN U POTUBOPEUNI;

- Ie7IaTh BBIBOJBI C UCIIOJIb30BAHUEM 3aKOHOB JIOTUKH, ACTYKTUBHBIX U MHAYKTUBHBIX YMO3aKIIOUCHUM, YMO3aKIIFOUEHUI IO aHAJIOTHH;

- TPOBOJUTH CaMOCTOSTENBHO JOKA3aTENIbCTBA MATEMaTUYECKUX YTBEPXKICHWM (MpsSMble M OT MPOTHUBHOTO), BBICTpaMBaTh apryMEHTAIIHIO,
MIPUBOJIUTH IPUMEPHI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CY)KJICHUS U BBIBO/IBI,

- BbIOMpaTh crnoco0 perieHus ydyeOHOW 3aqauM (CpaBHMBATh HECKOJIBKO BapHAHTOB peIICHHs, BbIOMpaTh HamOojee MOAXOIAIINN ¢ y4EToM
CaMOCTOSITENILHO BBIJIEJIICHHBIX KPUTEPUEB).

ba3oBrle ncciiegoBarejibCKue 1eHCTBHA:

- UICTIOJIb30BaTh BONPOCHI KaK UCCIIEA0BATEIbCKUN HHCTPYMEHT MO3HaHUs, (GOPMYIUPOBATh BOIPOCHI, (PHMKCUPYIOLIHE TPOTUBOpEUne, Ipooiemy,
yCTaHaBJIMBaTh UCKOMOE U JJaHHOE, (POPMUPOBATH TMIIOTE3Y, APTYMEHTHPOBATh CBOIO MO3UINI0, MHEHHE;

- IPOBOJUTH CAMOCTOSITESIBHO CIUIAHUPOBAHHBIN ASKCIIEPUMEHT, MCCIEIOBaHHE M0 YCTAHOBJICHHIO OCOOEHHOCTEW MaTeMaTH4ecKoro oOBEeKTa,
SIBJICHUSI, IPOIIECCa, BBISBICHUIO 3aBUCUMOCTEH MEX Ty 00BEKTaMH, SIBICHUSIMH, TIPOLIECCaMH;



- CaMOCTOSITENIFHO (POpPMYyIHpOBaTh OOOOIIEHHWS M BBIBOABI MO pe3yilbTaTaM NpPOBEACHHOTO HAOIIOJCHUS, WCCIEIOBAaHUs, OLEHHBAThH
JOCTOBEPHOCTH TMOJTYICHHBIX PE3yJIbTAaTOB, BRIBOJOB U 000OIICHHMIA;

- IPOTHO3UPOBATh BO3MOKHOE Pa3BUTHE MIPOLIECCA, & TAKKE BBIBUTATh MIPEIIOJIOKEHUS O €M0 PA3BUTUU B HOBBIX YCIIOBUSX.

Pa6ora ¢ undopmanmueii:

- BBISIBJIATH AeDUIIUTH HHPOPMAINH, JAHHBIX, HEOOXOIUMBIX I OTBETA Ha BOTIPOC U JUTSI PEILICHHS 33]a4H;

- BbIOMpaTh HH(GOPMALMI0O M3 HMCTOYHMKOB pA3IMYHBIX THUIOB, AHAJIU3UPOBATh, CHCTEMATHU3UPOBAaTh M HWHTEPIPETUPOBATh HHGPOPMAIUIO
Pa3IMYHbIX BUJIOB U (POPM IMpEACTaBICHHUS;

- CTPYKTYpHUpOBaTh MHPOPMAIIHIO, IPEACTABIATh €€ B pa3IU4HbIX (JOpMax, WUTFOCTPUPOBATH I'paUuecKH;

- OLIEHUBATh HAJIEKHOCTh MHPOPMAIIUU 110 CAMOCTOSITEIBHO CPOPMYITMPOBAHHBIM KPUTEPHSIM.

KoMMyHHKaTHBHBIEC YHUBEPCAJIbHbIEC Y4eOHbIE 1eiiCTBUS

Oo6uenue:

- BOCIIPUHUMATh U (POPMYIUPOBATH CYKJIEHUSI B COOTBETCTBUH C YCIOBUSIMHU M LEJIIMU OOIIEHUS, ICHO, TOYHO, TPAMOTHO BBbIpa)kaTh CBOIO TOUKY
3peHus B yCTHBIX M MHUCbMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS 0 X0y PELIeHUs 3ajaul, KOMMEHTUPOBATh MOJyYE€HHBIH pe3ybTarT;

- B X0J1e 00CY>KJIeHHS 3a/1aBaTh BOMIPOCHI MO CYILECTBY 00CYK/1aeMOil TeMbI, TPOOJIEMBI, pelIaeMoi 3a/1a4uk, BbICKa3bIBaTh UEH, HAllEJICHHbIE Ha
MOUCK PELICHHUs], COTIOCTABIATh CBOU CYKJIEHUS C CYKICHHUSIMH JIPYTMX YYaCTHUKOB JAMAJIOra, 0OHApYKMBATh Pa3IMyMe U CXOJICTBO MO3UIMIA, B
KOppeKTHOH (opMe GopMyIHpOBaTh pa3HOTIACHS, CBOM BO3PAXKEHHUS;

- OPEJCTaBIATh PE3yJbTaThl PELICHUS 3aJaud, SKCIIEPUMEHTAa, UCCIEeI0BaHUs, MPOEKTa, CaMOCTOSITENIbHO BbIOMpaTh (POpMAT BBICTYILICHUS C
y4€TOM 3ajjay Mpe3eHTalUN U 0COOEHHOCTEN ayTUTOPUH.

PeryasiTuBHbIe YHHBepPCcaJbHbIE YUeOHbIE 1elCTBHS
Camoopranu3zanus:

- COCTaBJIATh IUIAH, aJITOPUTM PEIICHHUS 3a/1a4M, BBIOUPATh CIOCOO pelieHusl ¢ y4€TOM UMEIOIIMXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMeHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PElICHHH ¢ y4€ToM HOBOM nHpopmanru. CaMOKOHTPOIIb, SMOIMOHATIBHBIA HHTEIICKT:

- BIIQJICTh HaBBIKAMH IO3HABATEJILHON peduIeKCMM KaK OCO3HAHHS COBEPIIAEMBIX IEHCTBHI M MBICIUTEIBHBIX MPOILECCOB, UX PE3YyNIbTATOB,
BIIAJIETh CIIOCO0AMH CaMOIIPOBEPKHU, CAMOKOHTPOJIS MPOLIecca U pe3ysibTaTa pelleH sl MaTeMaTHYecKou 3a/1auu;

- NPEABUIETh TPYAHOCTHU, KOTOPbIE MOI'YT BO3HHUKHYTh IpPU PEUICHUH 337aud, BHOCUTb KOPPEKTHUBBI B JESATEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITENBCTB, JaHHBIX, HAMIEHHBIX OLTUOOK, BBISIBJICHHBIX TPYAHOCTEH;

- OIICHMBAaTh COOTBETCTBUE pe3yJbTaTa LEIH U YCIOBUAM, OOBSICHATH MPUUUHBI JOCTHKCHUS WIM HEJIOCTHIKEHUS PE3YNIbTaTOB JIEATEIbHOCTH,
HaXOJHUTh OIINOKY, 1aBaTh OI[EHKY MPHOOPETEHHOMY OTIBITY.

CoBMecTHas 1€ATENBHOCTB:!

- MOHUMAaTh M HCIIOJB30BAaTh MPEHMYIIECTBA KOMAaHIHOM M WHAMBUAYaIbHON pabOThl MpHU pEHIeHHH Y4eOHBIX 3a/Jay, MPUHUMAThH Ielb
COBMECTHOM JIeATEIbHOCTH, TNIAHMPOBATh OPraHU3allMI0 COBMECTHOM padoThl, pacipeAessTh BUAbI padoT, 10roBapuBaThcs, 00CYKAATh MPOLECC
U pe3yabTatr paboThl, 000011aTh MHEHUSI HECKOJIBKHX JIFOJICH;



- Yy4acTBOBATh B TPYIIIOBEIX opMax paboThl (00CYkaeHUsI, 0OOMEH MHEHHUH, «MO3TOBBIC IITYPMBD) U WHBIC), BBIIIOJHATH CBOIO YacTh PAOOTHI U
KOOPJAMHUPOBATH CBOM JCUCTBUS C JIPYTUMU YJICHAMH KOMAaH]Ibl, OIICHMBATh KAdyeCTBO CBOETO BKJIaJa B OOUIMH MPOAYKT IO KPUTEPHUSIM,
chOpMYITUPOBAHHBIM YIaCTHUKAMH B3aUMO/ICHCTBUSI.



Pa6Gouas nporpamma yuednoro kypca «AJIEBPA» (yrayo6.ennsblii ypoBenn) (10-11 kiaaccor)
HNOSACHUTEJBHAS 3AIIMCKA

VY4ebHsbIil Kypc «Anredpa 1 Havalla MaTeMAaTHIECKOTO aHAJIU3a» SIBIIIETCS] OJHUM M3 HanOoJiee 3HAYMMBIX B TIPOTrpaMMe CpEIHEro o0mero
00pa3oBaHus, TOCKOJIBKY, C OJTHOH CTOPOHBI, OH 00ECTIEYMBAECT HHCTPYMEHTAIBHYIO 0a3y Ul M3y4eHHs BCEX €CTECTBEHHO-HAYYHBIX KYPCOB, a C
Ipyroi CTopoHbl, (popMHpYyeT JTOTUYECKOE U a0CTPAKTHOE MBIIUICHHE 00Y4aroIKUXCsl Ha YpOBHE, HEOOXOIMMOM JUI OCBOEHHUS MH(OPMATUKH,
0O0I11eCTBO3HAHNUS, HICTOPUH, CIIOBECHOCTH U APYTHX JUCLUIUIMH. B paMKax JaHHOTO y4eOHOro Kypca oOydarouiiecs OBJIaJeBal0T YHUBEPCAIbHBIM
SI3BIKOM COBPEMEHHOI HayKu, KOTopast pOpMyIHUpYyET CBOU JOCTHKEHUS B MaTEMaTHUECKOH Gopme.

VYu4eOHbIi Kypc anreOpbl M Hayall MaTEMaTHUYECKOTO aHaJIM3a 3aKJIa/IbIBa€T OCHOBY JUIsSl YCIIEIIHOTO OBJIAJCHUS 3aKOHAMU (U3UKU, XUMUH,
6I/IOJ'IOFI/II/I, IIOHUMaHNs1 OCHOBHBIX TGH)IGHHI/If/i Pa3BUTHA 3KOHOMHKU U 06HI€CTB€HHOI71 KN3HH, IMO3BOJIAACT OPHUCHTHUPOBATHECA B COBPEMCHHBIX
M(POBBIX U KOMITBIOTEPHBIX TEXHOJOTHSIX, YBEPEHHO MCIIOIB30BaTh UX Ul JajbHeEiIiero oOpa3oBaHusl U B MOBCEIHEBHOM kHu3HU. B TO ke
BpEMsd OBJIAICHUC a6CTpaKTHI)IMI/I " JIOTHYECKH CTPOTrMMH KOHCTPYKIUAMU anre6p},1 N MaTEMAaTHUYCCKOT0 aHa/IM3a pa3sBUBACT YMCHUC HAXOJUTh
3aKOHOMCPHOCTH, 000CHOBBIBATh HUCTUHHOCTDb, AOKA3bIBATH YTBCPIKIACHHA C NOMOIIBIO MHAYKIHMU W PACCYXKIATH ACAYKTUBHO, HCIIOJbB30BAaTh
0000111eHIe U KOHKpETH3allnio, abCTparupoBaHue U aHAJIOTHIO, (GOPMUPYET KPEaTUBHOE M KPUTUYECKOE MBIIIIJICHHE.

B xone u3ydeHus yueOHOro kypca «AsreOpa M Hadajga MaTeMaTHMYECKOTO aHalIM3a» OOydarolluecs IMOJIy4alOT HOBBIM OMNBIT pEIIEHUs
MPUKIAJHBIX 3a/1a4, CAMOCTOSITEIbHOIO TMOCTPOEHUS MAaTEMaTUYECKUX MOJENEH peaslbHbIX CUTyallMi, MHTEPIpPETall NOJYYEHHBIX PELIeHHH,
3HAKOMSATCS ¢ IPUMEPAMU MaTeMaTHYECKUX 3aKOHOMEPHOCTEN B MIPUPOJIE, HAYKe U UCKYCCTBE, C BBIIAIOIIMMHUCSI MAaTEMAaTHUYECKUMU O TKPBITUAMU
U MX aBTOPaMHU.

VYuebHbIil Kypc 007a1aeT 3HAUYUTEJIbHBIM BOCIHUTATENbHBIM IOTEHIMATIOM, KOTOpBIM peanusyeTrcsd Kak uepe3 ydeOHbIH Marepuail,
CIOCOOCTBYIOIIMK (POPMHUPOBAHUIO HAYYHOI'O MUPOBO33PEHMS], TaK U 4yepe3 creluduKy yueOHOH NesTenbHOCTH, TpeOyroLel IpoaoKUTEIbHO i
KOHIICHTpALlUU BHUMAaHUS, CAMOCTOSITEIbHOCTH, AKKYPAaTHOCTH U OTBETCTBEHHOCTH 3a IOJIy4EHHBIH pe3yibTar.

B ocHoBe meTonuku 00ydeHus anredpe U HayajlaM MaTeMaTUYeCKOTro aHaIu3a JISKUT e TeIbHOCTHBIN NPUHIINI 00ydeHusl.

B crpykType yueOHOro Kypca «Airedpa M Hadaja MaTeMaTH4YeCKOI'O aHaJIM3a» BBIACIEHBI CIEAYIOIIME COJAEpXKATEIbHO-METOAUYECKHE
muHUK: «Yucna u BeluMcaeHus», «DyHKUMK U rpadukny», «YpaBHEHUs U HepaBeHCTBay, «Hadana mMatematudeckoro aHanusa», «MHOXecCTBa U
Joruka». Bece oCHOBHBIE coziepKaTeIbHO-METOANYECKUE JIMHUM M3YYalOTCsl Ha MPOTSHKEHUU JABYX JIeT OOydeHHs Ha YpPOBHE CPEIHEro oOLIero
00pa30oBaHus, €CTECTBEHHO JOIOJHSASA JAPYr Apyra U MOCTENEHHO HACHINIAACh HOBBIMM T€MaMH U pasjiesiaMu. JlaHHbBIN yd4eOHbII Kypc sBIseTCs
MHTETPATUBHBIM, NOCKOJIBKY OOBEIMHACT B cebe colepKaHhe HECKOJIbKMX MaTeMaTHUeCKUX NUCLMIUIMH, TaKUX Kak anredpa, TPUrOHOMETPHS,
MaTeMaTU4eCKUi aHallu3, TEOpHUs MHOXKECTB, MaremaThdeckas Jioruka u apyrue. Ilo mepe Toro kak oOydaromiuecst OBIIaJE€BalOT Bcé Oolee
IIMPOKUM MaTEeMaTUYECKUM alnapaToM, y HUX MOCIEI0BaTeNbHO (POPMUPYETCS U COBEPIICHCTBYETCS YMEHHUE CTPOUTh MaTEMaTUYECKYI0 MO/JIENb
peanbHON CUTyallud, NMPUMEHATh 3HAHMS, MOJYYEHHbIE NMPH M3YyYEHUH Y4eOHOTO Kypca, JUIs pelIeHUs] CaMOCTOSITENbHO C(HOPMYIHPOBAHHOM
MaTeMaTH4ecKO 3a/1auu, a 3aTeM UHTEPIIPETUPOBATh CBOM OTBET.

ConepxaTenbHO-MeTOAMYeCKast JTUHUS «UMcaa M BBIYUCICHUS» 3aBepluaeT (OPMHPOBAHHWE HABBIKOB MCIOJIB30BaHUS JI€HCTBUTENBHBIX
qucel, KOTopoe ObUI0 HayaTO Ha YpOBHE OCHOBHOro oOrmiero oOpasoBanus. Ha ypoBHe cpemnero obumiero o0OpazoBaHHs 0co00e BHUMaHUE



ynensiercsi (OPMHUPOBAHUIO HABBIKOB PAIlMOHAIBHBIX BBIUMCIICHUH, BKJIIOYAIOMIMX B ceOsS HMCIOJIBb30BaHUE PA3IMYHBIX (OPM 3alucCH YHCia,
YMCHHUC [O€JIaTb IMPUKUAKY, BBIIIOJIHATH HpI/I6JH/DKéHHI)Ie BBIYUCJICHUSA, OLCHHWBATHL YHCJIIOBBIC BbIPAXKCHMA, pa6OTaTI) C MareMaTn4eCKumMu
KOHCTaHTaMU. 3HaKOMBIE 06y‘~IaIOIIII/IMC$I MHOXCCTBa HATypaJbHBIX, LOCJbIX, palUOHAJIbHBIX H HeﬁCTBHTCHBHbIX YHUCCJI AOIIOJIHAKOTCS
MHOKECTBOM KOMILJIEKCHBIX 4Hcen. B KaXXI0M M3 3TUX MHOKCCTB paCCMaTpuBarOTCA CBOMCTBEHHBIC cMy CHGIII/IC];)I/ILIGCKI/IG 3aa4u U oIcpaluru:
JeTICHHE HaleNo, OIEPHPOBAHME OCTaTKAMH HA MHOJXKECTBE IEJIBIX YHCEN, 0CcOoOble CBOWCTBA PALMOHAIBHBIX M HPPALMOHAIBHBIX YHCEl,
apI/I(bMCTI/I‘-IGCKI/Ie omncpanrvv, a TaKXKe H3BJICUYCHUC KOPHI HaTypaﬂBHOﬁ CTCIICHU Ha MHOXCCTBE KOMIIUICKCHBIX YHCCII. Bﬂaronapsf
MOCIACAOBATCIIBHOMY PACIIMPCHUIO KPyra HCIIOJbB3YCEMBIX YUCCITI U 3HAKOMCTBY C BO3MOXHOCTIAMHU HUX NMPHUMCHCHUA IJId PCIICHUSA Pa3JIMYHBIX
3ama4 (opMUpYyeTCsl IMPEACTaBICHHE O €IWHCTBE MATEMaTUKU KaK HAyKd U €€ poJId B IMOCTPOCHUU MOJENEH peaJlbHOr0 MHpa, MIHPOKO
HCIOJIb3YIOTCSI 000011IeHNE ¥ KOHKPETH3alusl.

JInuus «YpaBHEHHS M HEPABCHCTBA» PEAN3yeTcs Ha MPOTSHKEHUHU BCETO 0OY4eHHs Ha ypOBHE CPEIHETo 00IIero o0pa3oBaHus, MOCKOIBKY
B KaXJOM paszene IIporpaMMbl IpeaycMOTpPEHO pEIIeHHe COOTBETCTBYIOMIMX 3ahad. B pesynpraTe oOydaromiuecsi OBIaAeBAIOT Pa3IUIHBIMU
MCTOJaMU PCIICHHA pallMOHAJIBHBIX, UPppAlMOHAIIBHBIX, ITOKA3aTCIbHBIX, JIOFapI/I(i)MI/I‘-IeCKI/IX U TPUTOHOMETPHUICCKUX ypaBHeHI/II\/'I, HCPAaBCHCTB U
CHCTEM, a TaKXKe 3aady, COACpKalMX rmapaMeTpbl. [lomydeHHbIE YMEHHS MIUPOKO HCIIONB3YIOTCS MPH HCCICIOBAHUU (YHKIIUH C ITOMOIIBIO
MPOW3BOIHOM, TPHW PEIICHWH TPUKIAJHBIX 33a7ad W 3a7a4d Ha HaxOXJEHWE HAWOOJBIIMX W HAMMEHbIMUX 3HadeHUW QyHkumu. JlanHas
cojiepkaTeIbHas IMHUS BKIIIOYAET B ce0sl Taroke (GopMUpOBaHNE YMEHUH BBIIOJIHATH PAcUEThl 1Mo (opMylaM, IpeoOpa30oBaHuUs PAIMOHAIBHBIX,
UPPALMOHAIBHBIX M TPUTOHOMETPUYECKHX BBIPAKEHHH, a TakKe BBIPAKCHHH, COJCp)KAIlMX CTENeHW M JiorapudMmbl. braromaps uzydeHunio
anredpanyeckoro Marepuaa IpOUCXOIUT JalbHENIIee pa3BUTHE aITOPUTMHUYECKOTO M aOCTPAKTHOTO MBIIUICHHUS 00yJatomuxcs, GOpMHUPYIOTCS
HaBBIKM JCTYKTHBHBIX PAaCcCYKACHHH, pabOThI ¢ CHMBOJIFHBIMH (pOpMaMH, IPEICTABICHUS 3aKOHOMEPHOCTEH M 3aBUCHMOCTEH B BHJIC PAaBEHCTB H
HepaBeHCTB. AunreOpa mnpeanaraeT 3(QexkTHBHbIE WHCTPYMEHTHI Ul PEIICHHS NPAKTHYECKUX W ECTECTBEHHO-HAYYHBIX 3ajad, HarJsaHO
JIEMOHCTPUPYET CBOM BO3MOYKHOCTH KaK SI3bIKa HAyKH.

ConepxarenpHo-MeToquueckast TUHUA «DyHKIUU 1 rpaduKm» TECHO MEpeIuIeTaeTcs ¢ IPyruMHU JIMHUSIMU y4eOHOTO Kypca, MMOCKOJIBKY B
KakOM-TO CMBICIIE 3aJaéT IOCIEJOBAaTENbHOCTh H3Y4YCHUS MaTepHana. l3ydeHune CTENeHHOH, IOKa3aTelabHOW, JOorapu(MUUECKONH U
TPUTOHOMETPUYECKUX (DYHKIUH, UX CBOMCTB M IpaMKOB, MCIOIB30BaHUE (YHKIMHA IS peIIeHHs 33/1a4 U3 APYTUX y4eOHBIX HPEAMETOB H
pEaNbHOM KM3HH TECHO CBSI3aHO KaK C MaTeMaTHYECKUM aHAJM30M, TaK U C PELICHUEM ypaBHEHHH U HepaBeHCTB. [Ipu 3ToM Gosblioe BHUMaHK €
yaensiercs: pOpMUPOBAHUIO YMEHUS BBIpaXaTh (POpMyJIaMH 3aBUCHMOCTH MEXK/Ty Pa3IMYHBIMU BETMUMHAMH, UCCIICI0BATH MTOJIyYCHHbIE (DYHKIIH,
CTPOUTH UX rpaduku. Marepuain 3Toii colepkaTebHOM JTMHUH HAIIEJICH Ha Pa3BUTHE YMEHUH M HAaBBIKOB, MO3BOJISIONINX BBIPAYKaTh 3aBUCHMOCTH
MEXKIY BEIMYMHAMH B pa3lM4yHOW QopMe: aHAJIMTUYECKOW, rpaduyeckoil W cioBecHOW. Ero wu3ydeHume CHocoOCTBYeT pPa3BHTHIO
AJITOPUTMUYECKOTO MBIIIJIEHUS], CTIOCOOHOCTH K 00OOIIEHNIO M KOHKPETU3ALUH, UCIIOIb30BAHUIO aHATOTUH.

CopnepxatenbHast nuHHus «Hayama mareMaTHUecKOro aHan3ay IMO3BOJIET CYLIECTBEHHO PACIIMPUTh KPYr KaKk MaTeMaTH4YECKHUX, TaK U
MPUKIIAJHBIX 33J1a4, JOCTYIHBIX 00YJaroUMMCs, TaK KaK y HUX MOSIBIAETCS BO3MOKHOCTh CTPOUTH IpapUKU CIOKHBIX (PYHKIUH, ONpeaensiTh ux
HauOoJIbIINEe W HAaUMEHBIINE 3HAYECHHUs, BBIYUCIATH IUIOMaan (Uryp u oObEMBI Tell, HAXOAUTh CKOPOCTH M YCKOpeHHs mpoiieccoB. [laHHas
cojJiepKaTeibHas JMHUS OTKPHIBAET HOBbIE BO3MOKHOCTH MOCTPOCHHUS MAaTeMaTHYECKHUX MOJENeH pealbHBIX CHUTYyallui, MO3BOJIAET HAXOJIUTh
HawIyylllee pelieHre B MPUKIAJHBIX, B TOM YHCJE COIMAIbHO-9KOHOMHUYECKHUX, 3a/layaX. 3HAKOMCTBO C OCHOBAMHU MAaTeMaTHYECKOTO aHalu3a



CIIOCOOCTBYET PAa3BUTHUIO a0CTPAKTHOTO, (POPMATBLHO-JIOTHYECKOTO W KPEATHBHOTO MBINUICHUS, (OPMHUPOBAHUIO YMEHUW PACIIO3HABATH
MPOSIBJICHUSI 3aKOHOB MaTEMaTUKH B HayKe, TEXHUKE M HCKyccTBe. OOydaromuecs: y3HaIOT O BBIJAIONIMXCS PE3yNbTaTaX, MOJIYUCHHBIX B XOJI€
pPa3BUTHS MaTEeMAaTUKHU KaK HAYKH, U 00 UX aBTOpax.

ConepsxarenbHO-MeToAMuecKas TUHUS «MHOXKECTBa U JIOTUKA» BKIIIOUAET B CEOSI 2JIEMEHTHI TEOPUU MHOXKECTB M MAaTEMATHYECKOM JIOTHKHU.
TeopeTrKo-MHOKECTBEHHBIC MPEACTABICHUSI TPOHU3BIBAIOT BECh KypC IIKOJIBHONH MaTEMAaTHKH W MPEIIararoT HanOoJiee YHUBEPCAIBHBIN S3bIK,
00BEIMHAIONINI BCE pa3lieibl MaTEMaTUKU M €€ MPWIOKEHUH, OHU CBA3BIBAIOT Pa3HbIE MaTEMaTHYECKWE MUCHIUIUIMHBI U UX TPUIOKEHUS B
eauHoe 1enoe. [1oaToMy BaxkHO AaTh BO3MOXKHOCTh OOYUYaIOIIEMYCsl IOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN SI3BIK COBPEMEHHON MaTEMaTUKH U
WCIIOJIb30BaTh €T0 JJIsi BBIPQKEHUSI CBOMX MBICIEH. JIpyruM Ba)KHBIM MPU3HAKOM MAaTEMAaTHKH KaK HAyKH CJIEIyeT NMPH3HATh CBOMCTBEHHYIO €i
CTpOroCcTh OOOCHOBAaHUU U CJEIOBAaHUE OINpPEAETAEHHBIM IPaBUIIAM MOCTPOEHHS J0KA3aTeNbCTB. 3HAKOMCTBO C DJIEMEHTAMU MaTeMaTHYeCKOM
JIOTUKU CMOCOOCTBYET Pa3BUTHIO JIOTHYECKOTO MBIIIICHUSI 00yJYaIOIIUXCs, TTO3BOJISIET UM CTPOHUTH CBOM PACCYXKJICHHUS Ha OCHOBE JIOTUUECKHUX
npaBuii, GOPMHUPYET HABBIKA KPUTUUECKOTO MBITILICHHUS.

B yueOHOM Kypce «Anrebpa U Havajla MaTEeMaTHMYECKOTO aHAJIM3a» MPHUCYTCTBYIOT OCHOBBI MaTEMaTHYECKOIO MOJEIHUPOBAHUS, KOTOPHIE
MPU3BaHbl CIIOCOOCTBOBATh (POPMUPOBAHUIO HABBIKOB MOCTPOCHHUS MOJICIEH peaTbHBIX CHUTYyallMi, WCCIEAOBAHHS ITHUX MOJIEJEH C MOMOIIBIO
ammapara ajreOpbl 1 MaTeMaTUYeCKOTO aHalln3a, MHTEPIPETAIlUU TIOJIYUeHHBIX pe3yIbTaToB. Takue 3aJaHus BIUIETEHBI B KX W3 pa3/IeiioB
MPOrpaMMbl, MOCKOJIBKY BECh MaTepHall y4eOHOIro Kypca IIMPOKO HCIOJIb3YEeTCs JUIsl peuleHUs] MPUKIAAHbIX 3ajad. [Ipu pemieHunn peaabHBIX
MPaKTUYECKUX 3a7jauy OOydaroliuecs pa3BUBAIOT HAOMIONATENbHOCTh, YMEHHE HAXOJWUTh 3aKOHOMEPHOCTH, aOCTparupoBaThCs, HCIOJIb30BATh
aHaJIOTHI0, 0000IIAaTh U KOHKPETU3UPOBATh MpodseMy. JlesaTenbHOCTh 1o (POPMUPOBAHUIO HABBIKOB PEIICHMSI MPUKIIAJAHBIX 3a/1a4 OpraHU3yeTcs B
rpolLecce U3y4eHus Bcex TeM yueOHOro Kypca «Anredpa U Hayalla MaTeMaTUYECKOTO aHATTU3ay.

Ha m3yuyenue yueOHOTO Kypca «Anrebpa W Havajga MaTeMaTHYECKOTO aHainu3a» oTBoauTcs 272 vaca: B 10 kmacce — 136 vacoB (4 vaca B
Henento), B 11 kimacce — 136 gacoB (4 yaca B HEZICIIO).



COJEPKAHUE OBYYEHUA
10 KUIIACC

Ymncna v BbIYMCICHUS

Panmonaneubie yncna. OOBIKHOBEHHBIE U JAECATUYHbBIE TPOOH, MPOIEHTHI, OECKOHEUHbIE Nepuoauueckue apoou. Ilpumenenue npodeit u
MIPOLIEHTOB JUIsl pELIeHMsI MPUKIIAJAHBIX 3a/1a4 U3 Pa3IUYHbIX OTpaciel 3HaHUH U peabHOM KU3HU.

JleiicTBuTenpHble yKcaa. PaninoHanbHple U MppalMoHaibHble yucia. ApudMeTndeckie onepannun ¢ JeHCTBUTENbHBIMU YucaaMu. Moayib
JNEMCTBUTENBHOTO YKCIIa U ero cBoicTBa. [TpuOnkEéHHbIE BEIYMCIIEHMS, TPpaBUiIa OKPYTJIEH s, TPUKUAKA U OLIEHKA Pe3y/IbTaTa BEIYUCICHUI.

Crenenp ¢ 1enbpiM niokazarenieM. bunom Herotona. Vcnonp3zoBanue moaxonsimiel GOpMbl 3aMMCH IEHCTBUTEIBHBIX YUCEN JUISI PEIICHUS
MPaKTUYECKUX 337a4 U IPECTABICHUS JaHHbIX.

Apudmernueckuil KOpeHb HATYpaJIbHOW CTENIEHH U €r0 CBOMCTBA.

CreneHsb ¢ pallMOHATBHBIM [TOKa3aTeIeM U €€ CBOMCTBA, CTENEHb C JeHCTBUTEIbHBIM MTOKA3aTEIEM.

Jlorapudwm uncna. CoiictBa gorapudma. JleciTHIHbIC U HATypaIbHBIC JIOTApU(PMBI.

CuHyc, KOCHHYC, TAHT€HC, KOTAHT€HC YUCIOBOTO apryMeHTa. APKCHHYC, aDKKOCUHYC ¥ apKTaHI€HC YMCIOBOTO apryMEHTA.

YpaBHeHUs] M HEPABEHCTBA

ToxnecTBa M TOXAECTBEHHbIE IpeoOpa3oBaHUs. YpaBHEHHME, KOPEHb ypaBHEHMs. PaBHOCHIIbHBIE ypaBHEHMsS M YpPaBHEHUS -CIEICTBHSL.
HepaBeHcTBO, peleHne HepaBEeHCTBA.

OCHOBHBIE METO/BI PEIIEHHs LENbIX U IPOOHO-PAlIMOHAIBHBIX YPAaBHEHUH U HEpaBEHCTB. MHOTO4YJIEHbl OT OJHOW NepeMeHHOH. JleneHue
MHOTO4JIEHa Ha MHOTOWIeH ¢ octaTkoM. Teopema be3y. MHorounensl ¢ nensiMu koagdunrenramu. Teopema Buera.

IIpeoOpa3oBaHus YUCIOBBIX BBIPAXKEHUH, COAEPIKAIIUX CTEIIEHN U KOPHH.

WppanuonaisHbie ypaBHeHUsA. OCHOBHBIE METO/IbI PEILIEHUS UPPALIMOHAIBHBIX YPABHEHUN.

Iloka3zarenbHble ypaBHeHUs. OCHOBHBIE METO/BI PEIICHUS [T0KA3aTEIbHBIX YPABHEHUH.

IIpeoOpa3oBaHue BeIpaKEHU, COAEPIKAIIMX JIOTapU(PMBI.

Jlorapudpmuueckue ypaBHeHHs. OCHOBHBIE METO/Ibl PELLICHUS JOTapU(PMHUUECKUX YpaBHEHUI.

OcHoBHBIE TpUroHoMeTpuueckue ¢opmynsl. I[IpeoOpazoBaHHe TPUTOHOMETPUUECKUX BbIpaKEHUH. PelieHne TpUrOHOMETPUYECKUX
YPaBHEHUM.

Pemenue cucreMm JMHENHBIX ypaBHEHMI. Marpuiia cUCTEMbI JIMHEWHBIX ypaBHEHUN. OIpenenuTenb MaTpULbl 2X2, €ro reoOMeTpUYeCKnui
CMBICII WU CBOWCTBA, BBIYMCIEHUE €r0 3HAYCHHs, NPUMEHEHHE OIPEACIUTENd A PEIICHHs CHCTEMbl JMHEWHBIX YpaBHEHMH. PemieHune
IIPUKJIAIHBIX 337a4 C TIOMOIIIBIO CUCTEMBI JIMHENHBIX YpaBHEHUH. MccienoBaHe NOCTPOEHHON MOJENIN ¢ TIOMOIIIbIO MaTPUIl M OIIPEAECIINTENCH.

IlocTpoeHre MaTeMaTHYECKUX MOJEIEW peaJbHOM CHUTyallud C IIOMOIIBIO YpPaBHEHM W HepaBeHCTB. lIpuMeHeHue ypaBHEHUN W
HEPaBEHCTB K PeIIeHNI0 MaTeMaTUYeCKUX 3a/1ad U 331a4 U3 pa3IMyHbIX 00acTell HayKu U peanbHOM KU3HU.

DyHKUUM U TPaPUKHU



OyHKIMs, crnocoObl 3amanus QyHkuud. B3ammao oOparblie ¢yHkuuu. Kommosumus ¢yaknwmii. 'paduk dyHKmum. DieMeHTapHbBIE
npeoOpa3oBaHus TpaPUKOB HYHKINH.

OO6nacte ompeneneHuss U MHOXKeCTBO 3HadeHWH (yHkmmu. Hymnm dyaxmmm. IIpoMexyTku 3HakomocTostHCTBA. UETHBIE M HEUETHBIC
¢bynkuuu. [Tepuoamueckue Gpyakmuu. [IpomexxyTku MOHOTOHHOCTH (pyHKIHMH. MakcUMyMbl 1 MUHUMYMBI pyHKIMHA. Hanboubiee u HanmeHblIee
3Ha4YeHUs (QPYHKIIUH HA TPOMEKYTKE.

JluneiiHasi, kBagpaTUuHas U IpoOHO-TMHEIHAS PYHKINU. DJIEMEHTApHOE UCCIIEJOBAaHUE U IOCTPOCHUE UX I'PaUKOB.

Crenennas (yHKUuS ¢ HAaTypaJbHBIM M IIeJbIM INoKa3aTteneM. E€ cBoiictBa u rpaguk. CBoiicTBa U rpaduk KOpHS n-Ooi CTENEHU Kak
(GyHKIMM 0OpaTHOM CTENEHU C HaTypaJlbHbIM IOKa3aTelIeM.

[TokazarenbHas u norapudmuueckas GyHKIUHU, UX cBOMcTBa U rpaduku. Mcnonap3oBanue rpadukoB QYHKINN [l pelIeHNs YPaBHEHUH.

TpuronomeTrpuyeckas OKpYyKHOCTb, OIIpe/IeICHHE TPUTOHOMETPUUYECKUX (PYHKINN YHCIOBOTO apTyMEHTa.

OyHKIMOHATbHBIE 3aBUCUMOCTH B PeaNIbHBIX MpOIeccax U SIBICHUIX. [ pa@uKu peanbHbIX 3aBUCUMOCTEH.

Hauyana maTemaTu4eckoro anajimnsa

[TocnenoBarenbHOCTH, CMOCOOBI 3aaHUsl TMOCJIENOBAaTeIbHOCTEH. MeToa MareMaTHdecKo WHAYKIMH. MOHOTOHHBIE W OTpaHUYEHHBIE
MOCJIEI0BATENbHOCTH. MICTOpHSI BOSHUKHOBEHHSI MAaTEMAaTHUECKOT0 aHAJIM3a KaK aHaJIn3a OECKOHEYHO MaJIbIX.

Apudmernueckas M reomerpuyeckas mporpeccuu. beckoHeuHo yObIBaromasi reoMmerpuueckas mnporpeccusi. CymMma OeCKOHEYHO
yOBIBAOIIEH TEOMETPUUECKON Mporpeccuu. JIMHEHHBIN U AKCIIOHEHITUATBHBIN pocT. Yncnmo e. dopmyna cloKHBIX MPOLEHTOB. M cmoap30Banme
MPOrPECCUu AJIsl PelIeHUs pealbHbIX 3a/1a4 MPUKIIAIHOTO XapaKTepa.

HemnpepsiBHbIe PyHKITNU 1 UX CBOKCTBA. TOYKHK pa3phriBa. ACUMNTOTH rpadukoB GpyHkimii. CBOKCTBAa (QYHKITMH HETIPEPHIBHBIX HA OTPE3KE.
MeTto1 HHTEpBAJIOB JUIs pelleHns HepaBeHCTB. [IpruMeHeHrne cBOMCTB HENPEPhIBHBIX (YHKIIMM [T pEIIeHUs 3a/1a4.

[lepBas u BTOpas npousBojaHble GyHKIMHU. OnpeneneHrue, reoOMeTpUIeCKUii U (PU3NUECKUl CMBICT MIPOU3BOAHON. YpaBHEHHE KacaTellbHOM
K rpaduky QyHKIIHH.

[IpousBoHbie aneMeHTapHbIX QyHKIUN. [Ipou3BogHAsT CyMMBI, TPOU3BEICHUS, YACTHOTO U KOMIO3UIIMHN (PYHKIIUH.

MHokecTBa M JIOTHKA

MHo3xecTBO, Omepanuu HaJ MHOXeCTBaMH M UX cBoicTBa. [luarpammbel Oitnepa—Benna. IIpuMmeHeHne TeOpeTHMKO-MHOKECTBEHHOTO
amnmapara JJs ONKUCaHUs PeabHBIX MPOIIECCOB U SABJICHUM, IPU PEIICHUH 33124 U3 APYrUX YUeOHBIX MPEIMETOB.

Omnpenenenue, TeopemMa, CBOMCTBO MaTeMaTHUECKOTO 00BEKTa, CIEACTBHE, JOKA3aTeIbCTBO, PABHOCUIbLHBIC YPaBHEHUSI.

11 KJJACC
Yuciaa 1 BbIYMCTIEHUS
HatypanbHbie u nenbie uucna. [IpuMeHeHHe MPU3HAKOB AETUMOCTU LIETBIX YHCEN, HauOodblui oOmui nenurens (manee — HOJ) u
HauMeHbInee obiiee kpatHoe (nanee — HOK), octatkoB mo moaysmto, anroputMma EBkinaa s penieHus 3a/1a4 B IeTbIX YnCiax.



KommuiekcHbie uymucna. AnreOpandeckas M TPUTOHOMETpUYecKas (OPMBI 3alMCH KOMIUIEKCHOTO 4Huclia. Apu(METHUECKHE OITepamuu C
KOMIUIEKCHBIMHM uYuciiaMu. M300pakeHre KOMIUIEKCHBIX YHCEeNT Ha KOOpAuHATHOW muiockoctu. @opmyna Myapa. Kopuu n-oit creneHu us
KOMIUIEKCHOTO yrcia. [IpuMeHeHrne KOMITJIEKCHBIX YHCeI IS peiieHns (PU3NYECKUX U TEOMETPHIECKUX 3aj1ad.

YpaBHeHHUS U HEPABEHCTBA

Cucrema ¥ COBOKYITHOCTh YPaBHEHHH U HEpaBEHCTB. PaBHOCUIIbHBIE CUCTEMBI U CUCTEMBI-CIIEACTBHSA. PaBHOCHIIbHbIE HEPABEHCTBA.

OT1Oop KOpHEW TPUTOHOMETPUUECKUX YpPaBHEHUN C IMOMOUIbI0 TPUTOHOMETPUYECKONW OKPY)KHOCTH. PelleHne TpUroOHOMETPHUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/IbI PEILIEHUS TOKA3ATENbHbIX U JIOTapU(PMUIECKIX HEPABEHCTB.

OCHOBHBIE METO/IbI PEILIEHUS UpPaIlIOHATIbHBIX HEPABEHCTB.

OCHOBHBIE METOJbl PELIEHUS CHUCTEM U COBOKYIMHOCTEH palMOHAIbHBIX, HPPALMOHANBHBIX, MOKAa3aTENbHbIX M JIOTapUPMHUUECKUX
YpaBHEHUM.

VYpaBHEHHsI, HEPABEHCTBA M CUCTEMBI C TapaMETPAMH.

[IpumeHeHne ypaBHEHUH, CUCTEM M HEPABEHCTB K PEIICHHI0O MAaTEMaTHUECKUX 3a/ad U 3a/lad U3 pa3IMuHbIX 00siacTell HAyKu U peaibHOU
YKWU3HHU, HHTEPIIPETALs TOJYYCHHBIX PE3yJIbTaTOB.

DyHKUUM U TPaPuUKU

I'padux kommosuruu GyHkiuii. ['eomerpudeckrne 00pa3bl ypaBHEHUH U HEPABEHCTB HA KOOPIMHATHOM TUIOCKOCTH.

Tpuronomerpudeckue GyHKIIUH, UX CBOMCTBA U TPapUKH.

I'padmyeckue MeTopl pelieHus: ypaBHEHH 1 HepaBeHCTB. [ paduyeckue MeTo Il peleHus 3aad ¢ mapaMeTpaMu.

Hcnonb3oBanue rpagukoB QyHKIUI Ui UCCIEAOBAHUS IPOIECCOB M 3aBUCUMOCTEH, KOTOPbIE BOZHUKAIOT MPU PELICHUH 3a]ad U3 JPYTUx
y4eOHBIX MPEAMETOB U PEATbHOM KU3HU.

Hauvana maTteMaTH4ecKoro aHajam3a

[IpumeHeHre MPOU3BOTHON K HCCIEAOBAaHMIO (PYHKIMH Ha MOHOTOHHOCTh M IKCTpeMyMbl. HaxoxaeHue HauOOJbIIEero U HaUMEHBIIETo
3HaYEHUH HEeNpPEepHIBHON PYHKIIUU Ha OTPE3KE.

[IpuMeHeHne pOU3BOAHON I HAXOXKJIEHUS HAWIYYIIETrO PELICHUs B MPUKIAIHBIX 3aadax, A ONpPeIeJeHUsT CKOPOCTH U YCKOPEHMS
mpolecca, 3a1aHHOTO (GOPMYIION UITH TPAPUKOM.

[TepBooOpa3Has, 0CHOBHOE CBOMCTBO MepBOOOpa3HbIX. [IepBooOpasHbie aneMenTapHbIX GyHKIuH. [IpaBuia Hax0KaeHHs TEPBOOOPA3HBIX.

Nuterpan. ['eomerpuueckuit cmpic uHTerpasia. Boerarcnenue onpenenéHHoro uaterpaina no gopmyne Hetorona-JleiiOnuna.

[TpumeHeHne UHTETpaia Ui HaX0XKACHUS TUIOIIaIel I0CKUX GUTYyp U 00BEMOB Fr€OMETPUUECKHX Tell.

[Tpumeps! pemennit  auddepeHnnanbHbIX  ypaBHEHMH. MaremaTuyeckoe MOJEIMPOBAHUE peallbHBIX MPOIECCOB €  TOMOIIBIO
middepeHnanbHbIX ypaBHEHUH.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA YYEBHOI'O KYPCA «AJITEBPA U HAYAJIA MATEMATHYECKOI'O
AHAJIM3A» (YIJIYBJEHHBIM YPOBEHB) HA YPOBHE CPEJHEI'O OBIIETO OBPA3OBAHMUS

JIMYHOCTHBIE PE3YJIBTATbBI

1) rpaxIaHCKOro BOCIMTAHUSA:

c(OpMUPOBAHHOCTh TPAKIAAHCKON TMO3WUIUKA OOYYAIOIIErocss KaKk aKTUBHOTO U OTBETCTBEHHOTO WIEHA POCCHUUCKOTO OOIIECTBa,
MPEACTABICHUE O MAaTEMaTHUYECKIUX OCHOBaX (DYHKIIMOHWPOBAHUS PA3JIMUHBIX CTPYKTYD, SBIICHUN, POIIETYp TPaKAaHCKOTO 00IIeCTBa (BHIOOPHI,
OTIPOCHI U JIPYrO€), YMEHUE B3aMMO/ICUCTBOBATh C COIIMAIbHBIMU HHCTUTYTAMH B COOTBETCTBHH C UX (DYHKIIUSIMH M HA3HAYEHUEM;

2) NaTPHMOTHYECKOr0 BOCIIMTAHMS:

c(OPMUPOBAHHOCTh POCCUHCKON TIpaKAAHCKOW HAEHTUYHOCTH, YBAXKEHUS K MPOILIOMY U HACTOSIIIEMY POCCHMCKOW MaTeMaTuKH,
[IEHHOCTHOE OTHOIIEHHE K JIOCTHKEHHUSM POCCHUICKUX MAaT€MaTUKOB M POCCUUCKON MaTEMATHYECKOM IIKOJIbI, UCIIOIb30BAHUE ATUX JIOCTHKEHUH
B JIpYTrUX HayKaX, TEXHOJOTHIX, chepax SKOHOMHUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAaHUE JyXOBHBIX IIEHHOCTEH POCCHMCKOTO Hapoja, CHOPMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, ASTHYECKOTO TOBEIACHHUS,
CBSI3AaHHOTO C TMPAKTUYECKUM MNPUMEHEHHEM JOCTHKEHUM HAyKH W JEATEIbHOCTHIO YYEHOT0, OCO3HAHHE JIMYHOTO BKJIaJa B IMOCTPOEHUE
YCTOMYHMBOTO OYAYIIETro;

4) 3cTeTMYECKOr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOIIEHHWE K MHPY, BKIIOUas ICTETUKY MAaTeMAaTHYECKHX 3aKOHOMEPHOCTEH, 0OBEKTOB, 3a/ay, PEUICHUN, PacCyXIACHHH,
BOCHPUMMYHMBOCTh K MATEMATUUYECKUM aCTIEKTaM Pa3JIUYHbIX BUJOB HCKYCCTBA;

5) pusnveckoro BOCIMTAHUSA:

c(hOpMUPOBAHHOCTh YMEHUS MPUMEHITh MaTEMaTHYECKUE 3HAHUS B MHTEpEcax 370pOBOTO M Oe30macHOT0o oOpasa >KW3HHU, OTBETCTBEHHOE
OTHOIIIEHUE K CBOEMY 3JIOPOBBIO (3I0POBOE NMHUTAaHUE, COATAHCHPOBAHHBIA PEXHUM 3aHATHA M OTHAbIXA, PEryiaspHas (u3uvecKas aKTHBHOCTB),
(hM3UYECKOE COBEPIICHCTBOBAHKE MPU 3aHATHSAX CIIOPTUBHO-03J0POBUTEIBLHON JIEITEILHOCTHIO;

6) TPy10BOr0 BOCIIUTAHUA:

TOTOBHOCTH K TPY/Iy, OCO3HAHUE IIEHHOCTH TPYIO0JII00Us, HHTEpEC K Pa3nuyHbIM chepaM npodecCHOHaIbHON AeATeNbHOCTH, CBI3aHHBIM C
MaTeMaTHUKON U €€ MPUIIOKEHUSIMU, YMEHUE COBEpIIaTh OCO3HAHHBIN BbIOOp OymyIiei mpodeccuu U pealn30BbIBaTH COOCTBEHHBIC KU3HECHHBIC
IJIaHbI, TOTOBHOCTh M CIOCOOHOCTh K MaTeMaTH4ecKoMy OOpa3oBaHUIO M CamMOOOpa30BaHUIO HAa MPOTSHKEHMHM BCEU KU3HU, TOTOBHOCTH K
AKTUBHOMY YYaCTHIO B PELIEHUH NPAKTUYECKUX 3a7a4 MaTEeMaTUYECKOW HAlIPaBJIEHHOCTH;

7) 3K0J10IrM4eCKOro BOCIIMTAHUSA:

c(hOpPMUPOBAHHOCTH IKOJOTHUECKON KYIbTYphl, TOHUMAHHUE BIUSHHS COI[UAIBHO-DKOHOMUYECKUX MPOIECCOB HAa COCTOSTHUE MPUPOIHON U
COIIMANIFHOM CpeJibl, 0CO3HaHHE TI00ANTbHOTO XapaKTepa SKOJOTHYECKHX MpoOJIeM, OpUEHTAlUS Ha MPUMEHEHHE MaTeMaTHYeCKUX 3HAHWM s
pelIeHus 3a1a4 B 00JIaCTH OKPYXKAIOIIEH cpeibl, TNTaHUPOBAHKE TIOCTYIKOB M OIEHKU MX BO3MOKHBIX TTOCIEACTBHH JUTsl OKPYXKAIOIIEH CPE/Ibl;



8) HeHHOCTH HAYYHOI 0 MO3HAHUS:

c(OPMHUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO Ppa3BHTHSI HAayKH W OOIIECTBEHHOW MPAKTUKH,
MOHMMaHNE MaTEeMaTUYECKON HayKd Kak c(epbl YeIOBEYECKOH NeATEIbHOCTH, TAMOB €€ Pa3BUTUS M 3HAYMMOCTH JUIS PA3BUTHUS IUBIIIHN3AIHIH,
OBJIAJICHUE SA3BIKOM MaTEMAaTUKH U MaTeMaTUYECKOM KyIbTYpOH Kak CPEICTBOM IIO3HAHUS MHpa, TOTOBHOCTb OCYILECTBJISATH MPOEKTHYIO U
HCCIIEIOBATENbCKYIO AEATEIbHOCTh UHIUBUAYAIBHO U B TPYIIIE.

METAINIPEAMETHBIE PE3YJIbTATHI

IMo3naBaTebHbIE YHHMBeEpPCAJIbHbIE YueOHbIE JeHCTBUS

ba3oBbIe Joruueckue AecTBUA:

BBISBJSITh M XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKK MATEMAaTHYECKUX OOBEKTOB, TIOHATHN, OTHOIICHHUH MEXIy TOHSATHIMH,
(hopMyIUpOBaTh OMPECICHHS TIOHITHI, YCTaHABIMBATh CYIIECTBEHHBIM MPU3HAK KIacCHU(UKAIMU, OCHOBAHMS JIsi 00OOIEHNUSI U CpPaBHEHUS,
KPUTEPHUH TTPOBOIMMOTO aHAIN3A,

BOCIIPUHUMATh, (POPMYJIUPOBATH M MPEOOPa30BHIBATh CYXKICHHS: YTBEPAUTEIbHBIC M OTPUIIATEIbHBIC, €AMHUYHBIC, YACTHBIE M 0OIINe,
YCIIOBHBIC;

BBISBJSITh MaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aWMOCBSI3M M TPOTUBOpeuMsi B (akTaxX, JaHHBIX, HAOMIOJEHUSX W YTBEPKICHUSX,
npeayiaraTh KpUTEPUH IS BBISBJIICHHS 3aKOHOMEPHOCTEH U TPOTHBOPEUHH;

JIeNIaTh BBIBOJIBI C MCIIOJIb30BaHUEM 3aKOHOB JIOTUKH, ICTYKTUBHBIX U HHAYKTHBHBIX YMO3aKITIOYCHUH, YMO3AKITIOUCHHH TI0 aHAJIOTHH,

MIPOBOJIUTh CaMOCTOSITEJIBHO JIOKA3aTEIbCTBA MAaTEMAaTHYECKUX YTBEPXKJICHUU (TIPsIMBbIE W OT MPOTHBHOTO), BBHICTPAMBATh apryMEHTAIIHIO,
MIPUBOJUTH IPUMEPHI U KOHTPIIPUMEPBI, 000CHOBBIBATh COOCTBEHHBIC CY)KJICHHS U BBIBOJIBI;

BBIOMpATh Croco0 perieHus yaeOHOH 3aaun (CpaBHHBATh HECKOJIBKO BAPHUAHTOB PEIICHHMS, BHIOMpATh HanbOojee MOAXOMAIINUNA C yIETOM
CaMOCTOSITEJIBHO BBIJICIICHHBIX KPUTEPHER).

Ba3oBble nccienoBarebCcKHe NeliCTBHA:

UCII0JIb30BAaTh BOMPOCHl KaK HMCCIEA0BATENIbCKUM HMHCTPYMEHT IMO3HAHUS, (HOPMYIUPOBATH BOMPOCHI, (UKCUPYIOIIME MPOTHBOPEUUE,
npo0ieMy, YCTaHaBIMBATh HCKOMOE U JaHHOE, JOPMHUPOBATH TUIIOTE3Y, ApTyMEHTUPOBATh CBOIO MO3UIINI0, MHEHHE;

MIPOBOJUTH CAMOCTOSITENIFHO CIUIAHUPOBAHHBIN AKCIIEPUMEHT, UCCIIEIOBAHUE IO YCTAHOBIIEHUIO OCOOEHHOCTEH MaTeMaTHYeCKOro 00ObEKTa,
SIBJIICHUS, TIPOIIECCA, BBISBJICHHUIO 3aBUCUMOCTEN MEX1y 00bEKTaMHU, SBICHUSMU, IPOLIECCAMU;

CaMOCTOSITENIbHO (OPMYTUPOBATH OOOOIIEHHS W BBIBOJABI MO pe3ylbTaTaM MPOBEIEHHOTO HAOMIONEHUS, HCCIEeNOBAaHUS, OILIEHHUBAThH
JOCTOBEPHOCTH MOJTYYEHHBIX PE3yIbTAaTOB, BHIBOJOB U 000O0IICHMIA;

MIPOTHO3UPOBATh BO3MOKHOE PAa3BUTHE MPOIIECCA, & TAKXKE BBIBUTATh MIPEAINOJIOKEHNS O €r0 Pa3BUTUH B HOBBIX YCIOBUSIX.

Padora ¢ undopmanueii:

BBISIBIIAATH A1e(DUIIUTHI HH(POPMAIIUU, JTAHHBIX, HEOOXOAUMBIX U OTBETA HAa BOMIPOC U [Tl PEIICHUS 3a/1auu;



BBIOMpaTh MH(POPMAIMIO W3 MUCTOYHHUKOB PA3IMYHBIX THIIOB, aHAJIM3HPOBATH, CUCTEMAaTH3UPOBATh W HMHTEPIPETUPOBATh MHPOPMALUIO
Pa3IMYHbIX BUJOB U (POPM IPEACTABICHUS;

CTPYKTYpUPOBaTh HH(POPMAIHIO, TPEACTABIATH €€ B pa3IHIHBIX (hopMax, HILTFOCTPHPOBATH T'papHUEcKH;

OILICHUBATh HAAEKHOCTH HH(OPMAIMH IO CAMOCTOSTENIEHO C(HOPMYITHPOBAHHBIM KPUTEPHSIM.

KoMMmyHukaTuBHBIe YHUBepcaIbHbIe y4eOHbIe el CTBUS

OO0wmenne:

BOCIIPpUHUMAThb U q)OpMYJIHpOBaTI) CY)XICHUA B COOTBCTCTBHUH C YCIIOBHUAMH U LECTIAMU O6HI€HI/I$[, SCHO, TOYHO, 'PaMOTHO BbIPpaXXaTb CBOIO
TOYKY 3pC€HHA B YCTHBIX U TIMCbMCHHBIX TCKCTAX, JaBaTh MOACHCHHS 110 XOAY PCUHICHUA 3ala4, KOMMCHTHPOBAThH HOJ'IyLIeHHI)II\/JI pE3yIbTAaT,

B X0J1e 00CYXKJeHUsI 3a7]aBaTh BOMPOCHI MO CYLIECTBY 00CYXAaeMON TEMBbI, TPOOJIEMBI, pelIaeMoil 3a1a4u, BbICKa3bIBaTh UJI€U, HalleJIEHHbIE
Ha IMOUCK pCHICHUS, COITIOCTABJIATE CBOH CYXKJACHUA C CYXKIACHUAMU JPYTUX YHAaCTHUKOB AHAJIOTa, O6H3py>KI/IBaTB pasiiniue U CXo0ACTBO HOSI/II_[I/II\/’I, B
KOppeKTHOH (opMe GopMyIHUpOBATh Pa3HOTIACHS, CBOM BO3PAXKEHHUS;

MpEACTABIATE PE3YJIbTAThI PCIICHUA 3aaa4u, SKCIICPUMEHTA, UCCICAO0OBaHMA, IIPOCKTA, CAMOCTOATCIIbBHO BI)I6I/IpaTI) CbOpMaT BBICTYIIJICHUA C
y4€TOM 3ajjad MPEe3eHTANN U 0COOEHHOCTEN ayTUTOPUH.

PeryasiTuBHbIe YHHBEpPCAJbHbIe YUeOHbIE 1eiCTBHS

Camoopranuszanms:

COCTaBIIATh IUJIaH, AJITOPUTM pELIEHUS 3a/Jaud, BBIOMPATh CMOCOO pemeHus ¢ y4ETOM MMEIOIIHUXCS PECYpcoB U COOCTBEHHBIX
BO3MOXHOCTEH, apryMeHTUPOBATh U KOPPEKTUPOBATh BapUAHThI PELICHUH C yUETOM HOBOI HH(OPMAIIHIH.

CaMOKOHTPOJIb, 3MOLMOHAIbHBIN HHTEJJIEKT:

BJIaJIeTh HAaBBIKAMHU MMO3HABATEJIBHON pedIeKCuu Kak OCO3HAHUS COBEPIIAEMBIX ACHCTBHIM M MBICIUTENbHBIX MPOLIECCOB, UX PE3YIbTATOB,
BIIAJIETh CIIOCOOAMU CaMOIIPOBEPKHU, CAMOKOHTPOJIS MpoIiecca U pe3ylibTaTa pelieH!sl MaTeMaTuuecKoi 3a1a4u;

MpeIBUJIETh TPYAHOCTH, KOTOpPbIE€ MOTYT BO3HUKHYTh IPHU PEHICHUU 33/1a4l, BHOCUTb KOPPEKTHBBI B JESITEIBHOCTh Ha OCHOBE HOBBIX
00CTOSITENLCTB, JaHHBIX, HAMIEHHBIX OLIUOOK, BBISIBJICHHBIX TPYAHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJIbTaTa LIEIH U YCIOBUAM, OOBSCHATH IPUUUHBI JJOCTUKEHUS I HEIOCTHXKEHUS PE3YIbTaTOB JIESTEIbHOCTH,
HaXOJHUTh OIINOKY, 1aBaTh OI[CHKY TPHUOOPETEHHOMY OTIBITY.

CoBMecTHas1 1eSITEeILHOCTD:

MOHUMATh U HCIOJIb30BaTh MPEUMYIECTBA KOMAHIHON W HHIUBUIYaTbHOW pabOTHI MPU pEeUICHHH y4eOHBIX 3ajad, MPUHUMATh Lehb
COBMECTHOH JIeATENBHOCTH, TUTAHUPOBATh OPTaHU3AIMI0 COBMECTHOU palOThI, paclpeaensaTh BUABI paboT, JOrOBapuBaThCs, 00CYKAATh MPOIIECC
U pe3ynbTat paboThl, 000011aTh MHEHUS HECKOIBKUX JTFO/ICH;

y4acTBOBATh B IPYMIOBBIX opMax paboThl (00CyxkaeHus, 0OMEH MHEHUH, «MO3TOBBIE IITYPMbI» U UHBIE), BHITIOIHATH CBOIO YacTh paOOTHI
U KOOPAWHUPOBATH CBOW JIEHCTBUS C IPYTMMH 4YJeHAMH KOMAaHJbI, OLICHHBAaTh KAauyeCTBO CBOETr0 BKJaJga B OOMIMIA MPOAYKT MO KPUTEPUSM,
chOpMyTUPOBAHHBIM YYaCTHUKAMHU B3aUMOICHCTBUSI.



HNPEIMETHBIE PE3YJIBTATbBI

K xoHuy o6ydenust B 10 kiacce oOyyaroniuiicst NOIy4uT CIEAYIOIINE PEAMETHBIE PE3yJIbTaThl 110 OTAEIBHBIM TeMaM paboueill TporpaMMel
y4eOHOTO Kypca «Anredpa v Hayajga MaTeMaTHIeCKOTO aHAIHN3ay:

Yucia U BIYMCTEHUS:

cBOOOJTHO OMNEPUPOBATH MOHATHUSMH: PAIMOHAIBHOE YHUCIIO, OECKOHEYHAs MEepUOIUYecKas OpoOb, MPOLEHTHI, UPPAIMOHAIBFHOE YHUCIIO,
MHOJKECTBA PAIMOHATBHBIX U JIEHCTBUTENHLHBIX YUCEI, MOIYJIb IEHCTBUTEIBHOTO YUCIIA;

MPUMEHSTH IPOOH U MPOLIEHTHI JUTSI PEIISHHs TPUKIIAIHBIX 3a/1a9 U3 PA3IMYHBIX OTPACIeH 3HAHUH U pealbHOW KHU3HH;

MIPUMEHSTH MPUOIMKEHHBIE BEIYMCIICHUS, TPABHIJIA OKPYTIICHHS, IPUKHUIKY M OLIEHKY pe3yJIbTaTa BEIYHCIICHUH;

CBOOOJTHO OTIEpHPOBATH MOHSITHUEM: CTETIEHb C IIEBIM T0Ka3aTeeM, UCIIOIb30BaTh MOAXOSIIYI0 (GOpMY 3allUCH JICHCTBUTEIHHBIX YHCENT
JUTSL pEIICHUS TIPAKTUIECKUX 337124 U TPEJICTABICHUS JTaHHBIX;

cBOOOJTHO OTIEPHPOBATH TIOHATHEM: apU(HMETHUECKHII KOPEHb HATYPaJIbHOW CTETICHH;

cBOOOJTHO OTIEPHPOBATH TIOHSATHEM: CTETIEHB C PAIlMOHAIHLHBIM ITOKA3aTEIIeM;

CBOOOIHO OTIEPHUPOBATh MOHITUSAMH: JIOTApU(M YHCIIA, IECATHYHBIC U HATYypaIbHBIE JTOTapu(MBbI;

CBOOOHO OTIEPUPOBATh MOHATHAMU: CHHYC, KOCHHYC, TAHT'€HC, KOTAHT€HC YHCIIOBOTO apTyMEHTa;

OTIEpUPOBATH MOHATUSMH: apKCHHYC, apKKOCHHYC M APKTAaHT€HC YHCIOBOTO apryMEHTA.

YpaBHeHUs] M HEPABEHCTBA:

CBOOOJHO OIEPUPOBATH MOHATHSIMHU: TOXJIECTBO, YpPaBHEHHE, HEPABEHCTBO, DPAaBHOCWIbHBIC YPAaBHEHHUS W YypaBHEHHS-CICACTBUS,
PaBHOCHJIbHBIE HEPABEHCTBA;

NPUMEHATh PA3IMYHBIE METOJbl PEUICHHS PAlMOHAIBHBIX M JAPOOHO-palMOHAIBHBIX YPaBHEHHWH, HMPUMEHSTh METOJ] HHTEPBAJIOB IS
peLICHNs] HEPABEHCTB;

CBOOOHO OIEPUPOBATH MOHATHSIMHU: MHOTOWICH OT OJHOW MEPEeMEHHOH, MHOTOWICH C LENbIMU KoddduiuenTaMnu, KOpHH MHOTOYICHA,
NPUMEHATH JIeJICHHE MHOTOYICHa Ha MHOTOWIEH C OCTaTKoM, Teopemy besy n Teopemy Buera st perenus 3amay;

CBOOOHO OIEpUPOBATh MOHATUSMH: CHCTEMa JIMHEWHBIX ypaBHEHH, MAaTpUIla, ONPEACIUTENh MaTpUIbl 2 X 2 U €ro reOMEeTPUYecKUil
CMBICJI, UCIIOJIB30BATh CBOMCTBA ONpENeNuTeNst 2 X 2 Juis BBIYMCICHUS €ro 3HAYEHHs, NPUMEHSTH OINPEICIUTENN Ul PEIICHHS CHCTEMBI
JMHEHHBIX YpaBHEHUI, MOJEIHPOBATh PeabHbIC CUTYAllMH C OMOIIBIO CHCTEMbI JIMHEHHBIX YpaBHEHUI, UCCIEA0BAaTh MOCTPOCHHBIE MOJEIH C
MIOMOIIIBIO MATPUI] U OTIpe/IeNINTeNIeH, UHTEPIPETUPOBATH MOJIyYEHHBIH pe3ynbTaT;

UCIOJIb30BaTh CBOWCTBA JICHCTBUI C KOPHIMU AJIS TpeoOpa30oBaHMsl BEIPAKEHUI;

BBITOJIHATE MPeo0pa30BaHMsI YUCIOBBIX BRIPAXKEHHM, COEPKAILMX CTENEHH ¢ PALMOHAIBHBIM MTOKA3aTeNIeM;

HCIOJb30BaTh CBOWCTBA JIorapu(MoB I IpeoOpa3oBaHus Jorapu(MUIECKUX BbIpaKEHUH;

cBOOOJIHO OIEPHUPOBATH MOHATUSAMHU: HppAlMOHAIBHBIE, MOKa3aTelbHbIE M JOrapu(Muyeckue YpaBHEHHUS, HAaXOAUTh MX pPELICHHUs C
MIOMOIIIBIO PABHOCHJIBHBIX MIEPEX00B WM OCYIIECTBIISASA MPOBEPKY KOPHEH;



MIPUMEHSTH OCHOBHBIE TPUTOHOMETpUYECKHEe (POPMYITBI TSl TPEoOpa30BaHUS TPUTOHOMETPUIECKUX BBIPAKCHHM;

cBOOOJTHO ONIEPUPOBATH MOHATHEM: TPUTOHOMETPUIECKOE YPaBHEHUE, IPUMEHITh HE0OX0AUMBIE (POPMYJIIBI ISl PELICHHUSI OCHOBHBIX THIIOB
TPUTOHOMETPHUYECKUX YPaBHEHUH;

MOJIEJIUPOBATh pEalbHbIE CUTyallud Ha S3bIKE alreOpbl, COCTAaBIISITh BBIPAXKEHUS, ypaBHEHHs, HEpPaBEHCTBA IO YCJIOBMIO 3a/layH,
HCCIIEI0BATh IOCTPOEHHBIE MOJIENH C UCIIOJIB30BaHUEM alIapara aareOpsl.

DyHKIUHN U TPaQUKH:

CBOOOJHO ONEPUPOBATH MOHATUAMU: (DYHKIUS, CIIOCOOBI 3a1aHusl PYHKLIMH, B3aUMHO 00paTHbIe PYHKIIMH, KOMIO3UIUS QYyHKIUH, rpaduk
(G YHKIMY, BBIIIOJIHATH dJIEMEHTapHbIe MpeoOpa3oBaHusl rpapUKOB QYHKUINN;

CBOOOJHO ONEpUPOBATh MOHATHSAMM: OONACTh ONPEIENIEHUsT W MHOXKECTBO 3HAYCHMM (YHKUMH, HYIM (QYHKIUH, TPOMEKYTKH
3HAKOTMOCTOSIHCTBA;

CBOOOJHO OINEPUPOBATH MOHATUSAMU: YETHBIE M HEUYETHbIE (YHKUIMU, NEpUOANYECKHE (YHKIHMH, MPOMEXYTKH MOHOTOHHOCTH (YHKIIHH,
MaKCHUMYMbl U MUHUMYMbI (YHKIIMU, HauOOJbIlIee M HaUMEHblIIee 3HaueHne QYHKIIMHU Ha TPOMEXKYTKE;

CBOOOJHO OINEpUpPOBaTh MOHATHSMM: CTeNeHHas (YHKIMS C HaTypajdbHBIM W ILENIbIM IOKa3aTeleM, rpa@ukK CTENeHHONM (YHKIUU C
HaTypaJIbHbIM U LIEJIBIM [T0Ka3aresieM, rpaduk KOpHs n-oi cTerneHu Kak GyHKIUU 0OOpaTHOM CTENEeHU C HaTypalbHBIM MOKa3aTeleM;

ONEpHpOBATh MOHATUSAMU: JIMHEHHAas, KBaJpaTHUYHass M JApOOHO-JIMHEHHass (QYHKIMM, BBINOJHATH IEMEHTAPHOE HCCIENIOBAaHUE U
MMOCTPOCHUE UX TPa(HUKOB;

CBOOOJIHO OTIEpUPOBATH MOHATHUSAMHU: TIOKa3aTelbHas U Jorapudmudeckas GyHKIMHM, UX CBOMCTBA M TpadUKH, UCHOJIb30BaTh UX rpaduKu
JUISl pEIIeHUs YPaBHEHUH;

CBOOOJIHO OINEpPUPOBATH MOHATUAMU: TPUTOHOMETPUYECKAs OKPYXKHOCTb, OIPEAEICHHE TPUTOHOMETPUYECKUX (YHKIMHA YHCIOBOTO
apryMeHTa;

UCIOJb30BaTh rpapukyu QyHKUMH 11 MCCIeOBaHUs IPOLIECCOB U 3aBUCHUMOCTEN IPU PEIICHUH 3ajad U3 APYrux y4eOHbIX MPEIMETOB U
peanbHOM )KU3HHU, BhIpaKkaTh (opMyIaMy 3aBUCUMOCTH MEXKIy BEJIMUYNHAMM;

Hayana MaTeMaTH4ecKOro aHaIn3a:

CBOOOJIHO OIEpPUPOBATH MOHATHAMHU: apupMeTHyecKas W TeoMeTpHuecKas Iporpeccus, OECKOHEYHO YObIBaloOIlas I'€OMETpUYEcKas
IIporpeccus, IMHEHHbIN U SKCIIOHEHLUABHBIN POCT, (JOpMYyIIa CII0KHBIX IMPOLIEHTOB, UMETh MPEICTaBIECHUE O KOHCTAHTE;

HCIOJIb30BaTh IPOrPECCUH JUIs PELICHUS PeaIbHbIX 3a/1a4 IPUKIIATHOTO XapaKTepa;

CcBOOOJIHO ONEpUPOBaTh HOHATHAMMU: IOCIEIOBATEIbHOCTb, CHOCOOBI 3aJlaHMs IOCIIEJOBAaTEIbHOCTEH, MOHOTOHHbIE M OIpaHUYEHHbIE
MOCJIEI0BATEIbHOCTH, IOHUMATh OCHOBBI 3aPO’KICHUS MaTEMAaTHUYECKOTO aHAIN3a Kak aHalIn3a OECKOHEYHO MaJIbIX;

cBOOOJTHO ONEPUPOBATH MOHATUAMM: HEMPEPbIBHbIE (PYHKIMH, TOUKU pa3pbiBa rpaduka GyHKIHUN, aCUMIITOTHI Tpaduka QyHKIHH;

cBOOOJIHO ONEepUpoBaTh MOHATHEM: (DYHKIMS, HENpepbIBHAsS Ha OTPE3Ke, NPUMEHITh CBOMCTBA HENMPEPBIBHBIX (YHKUMN Ul peIIeHUs
3ajau;

cBOOO/THO ONEPUPOBATH MOHATHIMU: TIepBasi U BTopasi MPOU3BOIHbIE (PYHKIIMH, KacaTeldbHas K rpaduKky GyHKINH;

BBIUUCIIATH POU3BOJHBIE CYMMBI, TPOMU3BEICHUS, YACTHOTO M KOMIIO3UIIUH IBYX (DYHKIIHIA, 3HATh MPOU3BOIHBIE SJIEMEHTAPHBIX (DYHKIINH;



MCIOJIb30BATh TEOMETPUUYECKHUIA U (PU3UIECKUI CMBICIT TIPOU3BOJHOM /ISl pEIICHHS 3a1a4.

MHoKecTBa M JIOTHKA:

cBOOOJTHO OTIEPHPOBATH MOHSATHIMU: MHOKECTBO, OTIEPAIIMU HAJl MHOKECTBAMH;

UCI0JIb30BAaTh TEOPETUKO-MHOKECTBEHHBIN ammapar s OMMCAHMS PeajbHbIX IPOLECCOB M SBJICHWM, NMpPU pEIIEHUU 3a1ad U3 JIPYrux
y4eOHBIX TPEAMETOB;

CBOOOJHO ONEpUpOBaTh MOHATHUSAMU: OIpEAEIeHHe, TEeopeMa, YpaBHEHHME-CIEACTBHE, CBOMCTBO MAaTeMaTH4eCKOro OObEKTa,
JI0Ka3aTeNIbCTBO, PABHOCWIIbHBIE YPAaBHEHUS U HEPABEHCTBA.

K koniy o6ydenust B 11 kaacce oOyyaromuiics MoIy4uT CiIeIyrolIne MpeIMETHbIE Pe3yabTaThl 110 OTAEIBHBIM TeMaM paboyeil mporpaMmMbl
yueOHOro Kypca «Anredpa U Hauajaa MaTeMaTUYECKOTO aHAIN3ay:

Yucisia v BBIYUCICHUS:

CBOOOJHO OIEPUPOBATH MOHATUSMHU: HATypaJIbHOE U IEJIOE€ YMCIIO, MHOXKECTBA HAaTypaJIbHbIX W IENbIX YMCEJ, MCIOJIb30BaTh MPHU3HAKU
nenuMoct Henbix ynucen, HOJ[ n HOK naTypanbHbIX yncen AJis pelieHus 3aia4, IpUMEHATh aAlropuT™M EBKinaa;

CBOOOJHO ONEpUPOBATh IMOHSATHEM OCTaTKa IO MOJYJI0, 3allMChIBaTh HATypajbHBIE YHUCIIA B PA3JIMYHBIX MO3UIIMOHHBIX CHUCTEMax
CUHCIICHHUS;

CBOOOJIHO ONEPHUPOBATH MOHATHSMM: KOMIUIEKCHOE YUCIO M MHOXECTBO KOMILJIEKCHBIX YHCEJ, MPEJCTaBIATh KOMIUIEKCHBIE YHCIA B
anreOpandeckoi ¥ TPUrOHOMETPUUYECKON (hOpMe, BBIMTOJIHATh ApU(PMETHIECKHE ONIEPALUN C HUIMU U U300pakaTh HAa KOOPAMHATHOH MJIOCKOCTH.

YpaBHeHUs] M HEPABEHCTBA:

CBOOOJIHO ONEpPHPOBATH MOHATHAMM: HpPpalMOHAIbHBIC, [TOKa3aTeNbHbIE U JIOrapu(MUUYecKHe HEpaBeHCTBA, HAXOAUTh HMX PEIIEHUs ¢
IIOMOIIBIO PABHOCUJIBHBIX IIEPEXOO0B;

OCYILIECTBIIATh OTOOP KOPHEH MpH pelIeHMH TPUTOHOMETPUYECKOTO YpaBHEHMS,

CBOOOJIHO OIEpPUPOBATH MOHITHEM TPUTOHOMETPUUYECKOE HEPABEHCTBO, IMPUMEHATH HEOOXOIuMble (HOPMYJbl A PEIIEHHs OCHOBHBIX
THUIIOB TPUTOHOMETPUYECKUX HEPABEHCTB;

cBOOOJIHO ONEPUPOBATh MOHATUSAMU: CUCTEMA U COBOKYIHOCTh YPaBHEHUH M HEPAaBEHCTB, PABHOCWIBHbBIE CUCTEMbl U CUCTEMBI-CIIEJICTBHS,
HaXOJUTh PELICHUs CHCTEMbl U COBOKYMHOCTEH palMOHAIbHBIX, UPPALMOHAIbHBIX, IOKAa3aTEIbHBIX M JIOTApU(PMHUUECKUX YpaBHEHHH U
HEPABEHCTB;

pelmaTh panuoHAIbHbIE, HPPALMOHAIbHbIE, IOKa3aTelbHbIe, JOrapupMHUUECKUe M TPUTOHOMETPUUYECKHE YpPaBHEHHS U HEPaBEHCTBA,
coJiepKaliue MOAYJIH U TapaMeTphl;

IPUMEHSATH rpadudeckre METObl Ul PeLICHUs ypaBHEHUH 1 HEPAaBEHCTB, a TAKKe 33aJau C apaMeTpamu;

MOJIEIUPOBATh pealibHble CUTYAl[MM Ha SI3bIKE anreOpbl, COCTABJIATh BBIPAKEHUS, YPABHEHUS, HEPABEHCTBA M MX CHCTEMBI IO YCIOBUIO
3aJjauu, UCCIIEJ0BATh IOCTPOCHHBIE MOJIENU C HCIOJIB30BAHUEM allllaparta aareOpbl, MHTEPIPETUPOBATh MOTYYCHHBIH pe3yabTar.

DOYyHKUUH U TPapuKU:

CTPOUTH TpapUKH KOMIO3ULUU PYHKIMHI ¢ TOMOIIBIO JIEMEHTAPHOTO UCCIIEA0BAHUS U CBOMCTB KOMITO3UIIMH JBYX (DYHKIIMIA;

CTPOMTH reoMeTpHuueckre 00pa3bl ypaBHEHUH 1 HEPABEHCTB Ha KOOPIUHATHON IIOCKOCTH;



cBOOOJTHO OTIEPHPOBATH MOHATHAMHU: TPAPUKH TPUTOHOMETPHUIECKUX (DYHKIIHIA;

NPUMEHSATH (PYHKIMH JUT1 MOJECITUPOBAHUS U UCCIEOBAHUS PEATBHBIX POILIECCOB.

Hayana MaTeMaTH4eCKOro aHAIN3A:

MCIIOJIb30BATh POU3BOIHYIO ISl HCCIEI0BaHUS ()YHKIIMU HA MOHOTOHHOCTB M SKCTPEMYMBI;

HAXOJUTh HanOOJIbIIIee 1 HAMMEHbBIIIee 3HaUYeHUs (DYHKIIMU HETIPEPHIBHOM Ha OTPE3KeE;

MCI0JIb30BATh MIPOM3BOJHYIO JJIsi HAX0XK/IE€HUS HAWIYYLIEro pelieHus] B MPUKIAJAHBIX, B TOM YHCJIE COLUAIBHO-3KOHOMHUYECKUX, 3a/1a4ax,
IUIsL OTIPENIENIEHUS] CKOPOCTH U YCKOPEHHs IIpolLiecca, 3a1aHHOTO (JOpMYIIOHN WU rpadukom;

CBOOOJHO ONEPUPOBATH MOHATUSMU: MEPBOOOpaA3Hasl, ONpPeAEAEHHBIA MHTErpall, HaXOJUTh NEpBOOOpa3HbIe 3JIEMEHTAPHBIX (QYHKUIUN U
BBIYMCIATH UHTErpal 1o popmyne Herotona-JIelbuua;

HAXOJUTh IJIOMAAN MIOCKUX GUTYp U 0OBEMBI TEN C TOMOIIBIO HHTETpaIa;

MMETh MPECTaBIEHNE O MaTEMAaTHUYECKOM MOJIETMPOBAHUM Ha IIpUMepe cocTaBiieHus nuddepeHanbHbIX ypaBHEHUH;

pelmarh NpUKIAHbIE 33Ja4d, B TOM YHUCIE COLUAIbHO-3KOHOMHUYECKOTO M (U3UYECKOTO XapakTepa, CpeACTBAMH MaTEeMaTHYeCKOIo
aHaIu3a.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KoJsinuecTBO yacoB
Ne HaunmeHoBaHue pa3iejioB H TEM MPOrpamMMbl K I JEKTPOHHEIE (LHGPOBHIE)
n/n P PorPp Beero | CHTPOJIBHBIC | LIPAKTHHUCCKHE | 60 030BaTe1bHBIE pecypebl
padoTsbI padoThI
1 MHOKeCTBO NEHCTBUTEINBHBIX HHCEI. I\U/IHoroqneHm. 24 1 https://m.eds00.ru/91ZKXD884
ParvoHasbHbIE - TMHEHHBIX YpaBHEHUI
2 Dymicuwn u rpagukn. CTenennas GyHKIHA ¢ nemsM 12 1 https://m.eds00.ru/6 A75109KA
nokasareyiemMm
3 APHPMETH{CCKHL KOpeHb N-Off CTereHH 15 1 https:/m.eds00.ru/FI9Z682PX
HppanmoHnanbHble ypaBHEHUS
g4 | Noxasatembnas dynxuus. Toxasaremure 10 1 https://m.eds00.ru/L TS2XKI2C
ypaBHEHUS
Jlorapudmuueckas ¢pysnkius. Jlorapupmudeckre .
5 18 1 https://m.edsoo.ru/3EDOB3EK2
ypaBHEHUS
6 TpuroHoMeTpruvecKre BIPAKEHHS U YPaBHEHUS 22 1 https://m.edsoo.ru/OEPEO5IWI
7 ITocneoBaTeIbHOCTH U IIPOTPECCHH 10 1 https://m.edsoo.ru/NVFYZJHRP
8 Henpepoisasie Gyakiuu. [IponssoaHas 20 1 https://m.edsoo.ru/P7VKRZOSG
9 IToBTOpeHue, 0000IIEHNE, CHCTEMATH3AIMS 3SHAHUIA 5 2 https://m.edsoo.ru/B6MRUCVWY
OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136 10 0



https://m.edsoo.ru/91ZKXD884
https://m.edsoo.ru/6A75109KA
https://m.edsoo.ru/F99Z682PX
https://m.edsoo.ru/LTS2XKI2C
https://m.edsoo.ru/3EDOB3EK2
https://m.edsoo.ru/0EPEO5IWI
https://m.edsoo.ru/NVFYZJHRP
https://m.edsoo.ru/P7VKRZOSG
https://m.edsoo.ru/B6MRUCVWY

11 KJIACC

KoaudecTBo 4acoB

Ne DJIeKTpOHHbIe (LN (POBbIE)
HanmeHoBaHue pa3/iesioB H TEM MPOrpamMMbl Kontpoabneie | [Ipakruyeckue

n/n Bcero odpa3oBaTebHbIE PecypChl

padoTsbI padoThI

1 HccnenoBanue GyHKIHIA C TOMOIIBIO IIPOU3BOTHOM 22 1 https://m.edso0.ru/91ZKXD884

2 [TepBOOOpa3Has U UHTETPa 12 1 https://m.edso0.ru/6A75109KA

3 T'paguku TPHIOHOMETpHHIECKHX (YHKIIM. 14 1 https://m.edso0.ru/F992682PX
TpuroHoMeTpuiecKre HepaBeHCTBA

4 VIppaiHOoHaILHEIE, OKA3ATCILHBIC 1 24 1 https://m.edso0.ru/LTS2XKI2C
norapuMuvecKue HepaBeHCTBA

5 KomriekcHbie uncia 10 1 https://m.edsoo.ru/3EDOB3EK2

6 HatypanbHble 1 11eNbIe Yrcia 10 1 https://m.edsoo.ru/OEPEOS5IWI

7 CHCTEMbI AIHOHAILHEIX, HPPAMORATBHEIX 12 1 https:/m.eds00.ru/NVEYZIHRP
MOKa3aTeNbHbIX H JIOTApHOMHUYESCKUX YPAaBHECHHUI

8 3amaun ¢ mapaMeTpaMu 16 1 https://m.edsoo.ru/P7VKRZOSG

9 IToBTOpEHue, 0000IICHNE, CHCTEMATH3AIHS 3SHAHUIA 16 2 https://m.edsoo.ru/B6MRUCVWY

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0



https://m.edsoo.ru/91ZKXD884
https://m.edsoo.ru/6A75109KA
https://m.edsoo.ru/F99Z682PX
https://m.edsoo.ru/LTS2XKI2C
https://m.edsoo.ru/3EDOB3EK2
https://m.edsoo.ru/0EPEO5IWI
https://m.edsoo.ru/NVFYZJHRP
https://m.edsoo.ru/P7VKRZOSG
https://m.edsoo.ru/B6MRUCVWY







IPOBEPAEMBIE TPEBOBAHMSA K PE3YJIbTATAM OCBOEHUS OCHOBHOM OFPA30OBATEJIBbHOM NPOT'PAMMBI

10 KJIACC

Kon . .
DOBEDSEMOL0 IIpoBepsiemble MpeaAMeTHbIE Pe3YJIbTATHI 0CBOEHHS OCHOBHOI 00pa30BaTeIbHOI MPOrpaMMbI CpeHero o01ero
poBep o0pa3zoBaHus
pe3yJibTara
1 Yucna v BIYKCICHUS
1.1 OnepupoBaTh NOHATUSMU: PALIMOHAIBHOE U JEMCTBUTEIBHOE YHCII0, OOBIKHOBEHHAS U JIECTUYHAs JpOOb, TPOLIEHTHI
1.2 BEIMONHATE apuMETHYECKHE OTIEpAIMU C PAIIHOHAILHBIMU M JICHCTBUTEIILHBIMU YHCIIAMHU
13 BeImonHATE MpUOIKEHHBIE BBIYUCICHUS, WCIIONB3Yys TpaBWIIa OKPYIIIEHHS, JeiaTh NPUKUAKY W OIICHKY pe3yibraTa
' BBIUYHUCIICHU I
OmnepupoBaTh MOHATHAMHU: CTENICHb C ILEJNBIM TOKa3aTesieM, CTaHaapTHas (opMa 3amuch JeHCTBUTEIHLHOTO YHCIa, KOPSHb
1.4 HATYpaJbHON CTETNEHU; WCIOJIB30BATh MOAXOAIIYI0 (OPMY 3alMCH JEHCTBUTEIBHBIX YHCEN JUIS PEIICHHUS MPAKTHICCKUX
3a7a4 ¥ MPEJICTaBICHUS TAaHHBIX
15 OnepupoBaTh NOHATUSAMH: CUHYC, KOCUHYC M TaHI€HC IPOM3BOJBHOIO YIJIa; MCIOJB30BaTh 3allUCh MPOU3BOJIBHOTO yria
' yepe3 00paTHbIE TPUTOHOMETPUYECKUE (PYHKIIUH
2 YpaBHEHUs 1 HEPABCHCTBA
21 OnepupoBaTh MOHATUAMHU: TOXKAECTBO, YpaBHEHHME, HEPABEHCTBO, LENOE, palMOHAIBHOE, MPPALMOHAIBHOE YpaBHEHUE,
' HEpaBEHCTBO, TPUTOHOMETPUUECKOE YPABHEHUE
2.2 BoinonssaTe npeoOpa3oBaHusl TPUTOHOMETPHUYECKUX BBIPAKEHUH U PEIIaTh TPUTOHOMETPUYECKUE YPABHEHUS
23 BeinonHATe npeoOpa3zoBaHus LEJbIX, PAllMOHAIBHBIX U UPPALlMOHAJIBHBIX BBIPAKEHUM M PEIIaTh OCHOBHBIE TUIIBI LIENBIX,
' palMOHAIBHBIX U UPPALIMOHATIBHBIX YPABHEHUHN 1 HEPABEHCTB
524 [IpuMeHsATh ypaBHEHHS M HEPABEHCTBA JUIS PEIICHUS MaTeMaTWYeCKUX 3aJad M 3ajad U3 pa3IM4YHbIX O0JIacTel HayKu U
' peanbHOM KU3HU
o5 MojenupoBaTh peajibHble CUTyallud Ha S3bIKE aareOphl, COCTAaBJIATh BBIPAKEHMS, YPABHEHUS, HEPABEHCTBA 10 YCIOBUIO
' 3aJ]auy, UCCIIEJ0BATh IOCTPOCHHBIE MOJIENIU C HCIOJIb30BAHUEM allllapaTta ajareopsl
3 OyHKIMH U TpadUKH
31 OmnepupoBaTb NOHATUAMU: (PYHKIUS, CHOCOOBI 3a/1aHus PYHKIMH, 00JacTh ONpeAETICHHs 1 MHOKECTBO 3HaYeHUH (yHKIIUHY,
' rpa¢uk GyHKIMHU, B3AUMHO 00paTHbIe (PyHKIUU
3.2 OnepupoBaTh NOHATUAMH: YETHOCTh U HEYETHOCTh (DYHKLIMU, HYJTU (QYHKIIUH, TPOMEXKYTKH 3HAKOIIOCTOSIHCTBA
3.3 Hcnonb3oBath rpaduki GyHKIMNA U1 pelleHns] ypaBHEeHUH




3.4 CrtpouTh ¥ UnTaTh TpadMKH TMHCHHON (QYHKIIMH, KBAIPATHYHON (DYHKIIMHU, CTCTICHHON (DYHKIIUH C IICJIBIM TIOKa3aTelIleM
35 Hcnons3oBath rpadukn GpyHKIMHA UTS UCCIETOBAHUS MPOLIECCOB U 3aBUCUMOCTEH NPU PEIICHUHN 3a/ad U3 APYrHX y4eOHBIX
MIPEIMETOB M PEATHHOM JKHU3HH, BEIpaXKaTh POPMYIaMH 3aBUCUMOCTH MEXIY BEIIMINHAMU
4 Hauana maTtemaTnyeckoro aHanmsa
4.1 OnepupoBaTh NOHATUAMU: MOCIEI0BATEIBHOCTD, apU(PMeETHUECKasi U TeOMETpUYecKasi IPOTrPECCHH
49 OmnepupoBaTh TOHATHAMH: OECKOHEYHO YOBIBaIOIIasi TeOMETpPUYecKass MPOrpeccHsi, cymMMa OECKOHEYHO YOBIBArOMICH
r€OMETPUYECKON IPOTPECCUH
4.3 3ajaBaTh MOCJIEI0BATEILHOCTH PA3JIMUHBIMHU CIIOCOOaMU
4.4 Hcnonb30BaTh CBOKCTBA MOCIEA0OBATEILHOCTEN U MPOTPECCUI JIJISI PEIIEHUS pEANIbHBIX 3a/1a4 MPUKJIAJHOTO XapakTepa
5 MHOXeCTBa 1 JIOTHKA
5.1 OnepupoBaTh MOHITHSAMU: MHOKECTBO, OTIEpAIIUX HaJl MHOXKECTBAMH
59 Hcnonb30BaTh TEOPETUKO-MHOKECTBEHHBIN ammapar JIjs ONMUCAaHUS peajbHbIX MPOILIECCOB U SIBJICHUN, IPU pPelIeHUH 3a7ad
U3 IpYTUX y4eOHBIX MPEIMETOB
5.3 OnepupoBaTh NOHATUSAMU: ONPEIEIEHUE, TEOPEMA, CIEICTBHE, JOKA3aTEIbCTBO
11 KJIACC
Kon . .
IO IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOCHUSI OCHOBHOI 00pa3oBaTe/IbHOM IPOrpaMMBbl CPpeAHEro 0011ero
) o0pa3oBaHus
1 Uucna v BBIYUCIEHUS
11 OnepupoBaTh MOHATHSAMU: HaTypaJlbHOE, LIEJI0€ YHUCIO; KCIOJIb30BATh MPU3HAKU ACIMMOCTU LENbIX YHCEN, Pa3ioKeHHE
YHUCJIa Ha MPOCThIE MHOMKUTEH JIJIsl PELICHUs 3aa4
1.2 OnepupoBaTh NOHIATHEM: CTENEHB C PALIMOHAIBHBIM MOKAa3aTeJIeM
1.3 OnepupoBath NOHATUSAMHU: JIOTapu(M YnCia, JECITUUHBIE U HATYpaJbHbIE JTOTapU(PMbI
2 YpaBHEHHUs 1 HEPAaBEHCTBA
21 [IpuMeHsTh CBOWCTBA CTEMEHH Ui MPEoOpa3oBaHUS BblpanceHHfI, ONIEPUPOBATH MOHATUSMH: MOKA3aTE€IbHOE YpaBHEHUE U
HEPaBEHCTBO; pellaTh OCHOBHbBIE TUITBI MOKA3aTEIbHBIX YPABHEHHUI U HEPABEHCTB
29 BoeimonHsaTe mpeoOpa3oBaHUs BBIPKEHUH, COJAEpXKAIIMX JIOTapu(MBbl, OMEPUPOBATH MOHATHUSAMH: JOTapu(hMUUYECKOE
ypaBHEHHE U HEPABEHCTBO; PEIIaTh OCHOBHBIE TUIIHI JIOTAPH(PMUUECKUX YPABHEHHI 1 HEPABEHCTB
2.3 Haxonute penieHus npoCcTeUInX TPUrOHOMETPUYECKUX HEPABEHCTB




OnepupoBaTh NOHATUAMU: CUCTEMA JIMHEMHBIX YpaBHEHUH U €€ pellleHue; NCIO0JIb30BaTh CUCTEMY JIMHEWHBIX YPaBHEHUN NI

2.4 pelIeHus MPaKTHYECKUX 33134

2.5 Haxonute pemenus npocTeNImx CUCTEM U COBOKYITHOCTEH PallMOHAJIBHBIX YPABHEHUN U HEPABEHCTB

26 MoenupoBaTh peajbHBIE CUTYallMd Ha SI3bIKE alNreOpbl, COCTABIISATH BBIPAKCHUS, YPABHEHHUS, HEPABEHCTBA U CHUCTEMBI IO
YCIIOBHIO 33/Ia41, UCCIIEIOBATh IOCTPOSHHBIE MOJIENIM C MCIIOJF30BAHHMEM allapara ajureOpsl

3 OyHKIMH U TpapUKH

OmnepupoBaTh MOHATUSMH: TEPUOHUECKAsT PYHKIUS, TPOMEKYTKH MOHOTOHHOCTH (D)YHKIIMH, TOUYKH SKCTpeMyMa (yHKIINH,

3.1 HauOoJIbIIIee M HAaMEHBIIIee 3HaUeHNs (DYHKIIMK Ha MPOMEXKYTKE; UCTIOIh30BATh MX JUIS MCCIeNOBaHUs (QYHKIIUH, 3aJaHHOH
rpaduxkom

30 OmnepupoBaTh TOHATHAMH: rpadMKy TIOKa3aTenbHOM, norapnq)Mqucxgﬁ U TPUTOHOMETPUYECKUX (PYHKIHIA; H300paxkaTh UX
Ha KOOPJIMHATHOW TUIOCKOCTH M UCTIOJIB30BATh JIJIsl pEIICHHs YPaBHEHHI U HEPABCHCTB

33 I/I306Pa)KaTI) Ha KooPnHHaTHOﬁ TUTOCKOCTH TpadyKH JHHEHHBIX yYPaBHEHWH M WCIIOJIb30BaTh WX JUISI PEUICHHS CHCTEMBI
JIUHEHHBIX YpaBHCHUN

3.4 Hcnonws3oBath rpaduku GyHKIUEN 1 UCCIAEAOBAHUS MTPOLIECCOB U 3aBUCUMOCTEH M3 JPYTUX yUeOHBIX TUCITUTIINH

4 Hayana maTemarnueckoro aHaiusa

41 OnepupoBatb TOHATHAMH: HETPEPbIBHAs ¢byHKLMS, TpoU3BOAHAS (PYHKIIMHU; UCIOJIB30BAaTh FEOMETPUUYECKUN U (DU3HUecKUuit
CMBICIT IPOU3BOAHOM JJIsl pelIeHUs 3a1a4

4.2 Haxoauth npou3BoaHbIE 3JIEMEHTAPHBIX (PYHKINNA, BHIYUCISATH MIPOU3BOAHBIE CYMMBI, IIPOU3BEICHHS, YACTHOTO (DYHKITHIT

43 Hcnonb3oBaTh MPOU3BOAHYIO ISl HMCCIENOBaHUS (YHKIMM HAa MOHOTOHHOCTH M JKCTPEMYMBbI, MPUMEHSTH PE3yJIbTaThl
UCCIIeIOBAaHUS K IOCTPOEHUIO IpaKOB

44 Hcnonb3oBaTh NPOU3BOAHYIO JJIs HAXOXKJIEHUS HAWIY4YlIero pelieHus B NPUKIAIHBIX, B TOM YHCJIE COLMAJIBHO-
HSKOHOMMUECKHUX, 3a/1a4ax

4.5 OnepupoBaTh MOHATUSAMU: IEpBOOOpa3Has M MHTErpajl; IOHUMATh T€OMETPUUECKHUM U (PU3UUECKUN CMBICT MHTETpalia

4.6 Haxonuth nepBooOpa3Hbie AIeMEeHTapHBIX (DYHKIIUH, BEIYUCISTh HHTErpa 1o Gopmyne Herotona — Jleitbuuia

47 Pemate mnpukiazHele 3aayd, B TOM YHCJIE COLMAIBHO-KOHOMUYECKOTO M (DU3MYECKOTO XapakTepa, CpeAcTBaMU

MAaTCMaTUYCCKOI'O aHaJin3a




MHNPOBEPAEMBIE DJIEMEHTBI COAEP)KAHUSA

10 KUIIACC
Kox  IlpoBepsieMblii 371eMeHT coep:KaHUS
1 Yucna v BIYMCICHUS
Panmonaneupie unciia. OOBIKHOBEHHBIE U JCCSATHYHBIC JPOOH, MPOILIEHTHI, OECKOHEYHBIE TMEpPUOIUYEcCKUe IpolOu. ApudmMernueckue
11 | omepamuu ¢ panMOHAIBLHBIMH YHCJIaMU, NMPeoOpa30BaHMs UYUCIOBBIX BbIpaxeHUU. [IpuMeHeHHne ApoOelt M MPOIEHTOB ISl PEIICHHS
MIPUKIIAHBIX 33]1a4 U3 Pa3IUYHBIX OTpaciiel 3HAHUM U peaTbHOM KU3HU
12 JleficTBuTenbHbIE 4YKCNa. PanmoHanbHBIE W WppalMOHATIBHBIE Yhcla. ApUPMETHYECKHE ONEpAMH C JCHCTBUTEIHLHBIMH YHCIIAMU.
[TpubmxE€HABIC BRIYUCIICHUSI, PABHIIA OKPYTJICHUS, PUKUIKA U OT[EHKA PE3YJIbTaTa BIYNCICHUN
13 CTuel'IeHI) ¢ menbIM mokazatenem. CtanmapTHas Gopma 3amucu JIeHCTBUTEIBHOTO uKcia. Vcmonp30BaHue MOAXOAAIICH (Gopmbl 3amucu
JNEHUCTBUTENBHBIX YHCEN ISl PEIICHHS IPAKTUICCKUX 3a/1a4 U MIPEACTABJICHUS JaHHBIX
1.4 | Apudpmernueckuil KOpeHb HaTypaibHOM creneHu. JlelcTBUs ¢ apupMETUUECKUMU KOPHSIMH HAaTypaJbHOM CTeleHn
1.5 | CunHyc, KOCHHYC U TaHT'€HC YUCIOBOIO apryMeHTa. APKCUHYC, apKKOCHHYC, apKTaHT'€HC YUCIOBOTO apryMeHTa
2 YpaBHEHUs 1 HEPABCHCTBA
2.1 | ToxpaecTBa M TOXJIECTBEHHBIE IPEOOPA30BAHUS
2.2 | Ilpeobpa3zoBaHue TPUTOHOMETPUUECKHX BbIpaxkeHH. OCHOBHbIE TPUTOHOMETpHUYECKUE (hOPMYJIBI
2.3 | YpaBHeHue, KopeHb ypaBHeHHs. HepaBeHCTBO, pelieHre HepaBeHCTBa. MeTo1 HHTepBaJoB
2.4 | PemieHue nenbix U ApoOHO-PAIIMOHATIBHBIX YPABHEHUH U HEPABEHCTB
2.5 | Penienue uppanoHaabHbIX YPaBHEHUN U HEPABEHCTB
2.6 | PemieHue TpUrOHOMETPUYECKUX YpaBHEHUN
2.7 | IlpumeHeHue ypaBHEHHI U HEPABEHCTB K PEHICHUIO MaTEMaTHYECKHX 3aJ1ay U 3a7a4 U3 pa3INuHbIX 001acTel HAyKH U PeaibHOM KU3HU
3 OyHKIMU U TpaduKH
3.1 | ®dynkuus, cnocoosl 3aaanus Gynkuuu. I'paduk dynkuun. Bzaumuo obpatasie GyHKIMH
39 OO6nacTh ompeaeneHus U MHOXKeCTBO 3HaueHUM QyHkumu. Hymu ¢ynxmuu. [IpomexyTku 3HaKomocTosHCTBA. UETHBIE W HEUETHBIC
GbyHKIIH
3.3 | CrenenHast pyHKIHMS C HATYpaJlbHBIM U LI€JIbIM TIOKa3aTeneM. E€ cBolicTBa u rpaduk. CBoiicTBa 1 rpaduk KOpHS N-0i CTeNeHn
3.4 | Tpuronomerpudeckasi OKpY>KHOCTb, OIIPE/ICICHNE TPUTOHOMETPUYECKUX (DYHKIIUN YHCIOBOTO apryMeHTa
4 Havana maTemaTnueckoro aHaimsa




4.1

HOCJIGZ[OB&TCJH)HOCTI/I, CIIOCOOBI 3aJaHKs OCIEI0BaTeIbHOCTEH. MOHOTOHHEIC IIOCIEA0OBATSIBHOCTH

Apudpmernueckass W TreoMeTpudeckas mporpeccud. beckonewno yObiBaromasi reomerpuueckas mnporpeccus. CymMma OeCKOHEYHO

4.2 | yOwIBaroIeld reoMeTpudeckoii mporpeccun. Gopmysa CIOKHBIX MPOIEHTOB. VCoIbp30BaHUE POTPECCUU TSI PEIICHUST PEATbHBIX 3a]1a4
MIPUKJIATHOTO XapakTepa
5 MHOXeCTBa U JIOTHKA
51 MHoXxecTBO, omnepanuu Haja MHokecTBamu. Jluarpammel Ditiepa — Benna. [IpumeHneHne TeOpeTHMKO-MHOKECTBEHHOTO ammapara is
OTIMICAHUS PEATLHBIX TPOIIECCOB U SIBJICHHM, TPH PEIICHUU 33734 U3 JPYTUX YIeOHBIX TPEIMETOB
5.2 | Onpenenenue, TeopeMa, CICJICTBUE, IOKA3aTEIbCTBO
11 KJIIACC
Kon IIpoBepsieMblii 3JIEMEHT COEePKAHUS
1 Yucna v BRIYUCICHUS
1.1 Hatypanbhble u nensie yrcina. [Ipu3Haku 1eIMMOCTH LENbIX YHCes
1.2 CremneHp ¢ pallMOHAIBHBIM MOKa3arenaemM. CBOWCTBA CTEIICHU
1.3 Jlorapudwm uncna. JlecaTuunbie 1 HaTypaJTbHBIE JOTapH(PMBbI
2 YpaBHEHUs 1 HEPABCHCTBA
2.1 [IpeobpazoBaHue BBIpKEHUH, CONEPIKAIIHNX JTOTAaPUPMBI
2.2 [IpeoOpa3oBanHue BbIpaKEHUI, COIEPIKALUX CTENICHH C PAIlMOHAIBHBIM IT0OKa3aTeleM
2.3 [Iprmepbl TPUTOHOMETPUYECKHX HEPABEHCTB
2.4 [TokazarenbHble ypaBHEHUS! U HEPABEHCTBA
2.5 Jlorapudmuyueckue ypaBHeHUsI 1 HEPABEHCTBA
2.6 CucremMbl TUHEHHBIX YpaBHEHUH. Perienre npukiagHbIx 3a/1a4 ¢ OMOIIBIO CUCTEMBI IMHEHHBIX YPAaBHEHUN
2.7 CucrtemMbl 1 COBOKYITHOCTH pPallMOHAJIbHBIX YPABHEHUN U HEPABEHCTB
28 HpI/IMeHeEHI/Ie YpaBHEHUH, CUCTEM M HEPAaBEHCTB K PEIICHUI0 MaTeMaTHYECKHUX 3aJad WM 3a7ad U3 PA3IMYHBIX 00JacTel Haykud H
peabHOM JKU3HH
3 OyHKIMH U TpaduKh
31 Oynkuus. [lepuoanueckue ¢pynkuuu. [IpomexxyTku MOHOTOHHOCTH (DyHKIMH. MakCUMyMbl 1 MUHUMYMBI (hyHKIIMU. Hanbomnwiee u
HauMeEHbIIIee 3HaYeHUEe (PYHKIIMU Ha TIPOMEKYTKE
3.2 Tpuronomerpuyeckue GyHKIMH, UX CBOWCTBA U TpaduKu




3.3

[Toxa3zaTtenpHast u orapudmMudeckas GyHKINUU, X CBOHCTBA U TPAPUKH

3.4 Hcnosib3oBanue rpadukoB (pyHKIMI 1715 pelIeHs] ypaBHEHUN U JIMHEWHBIX CUCTEM

35 Hcnonb3oBanue rpadukoB QYHKIUHA IJIs1 MCCISTOBAHHUS MPOLIECCOB U 3aBUCUMOCTEH, KOTOPBIE BOSHHUKAIOT MPH PEHICHUH 33/1a4 3
JPYTrUX y4eOHbIX IPEIMETOB U pEaJIbHOM KU3HU

4 Hauana matemaTndeckoro aHaamsa

4.1 HenpepriBHble QyHKIMN. MeTo 1 MHTEpBaJIOB /171 pEIIeHHs] HEPaBEHCTB

4.2 [TpousBonnas ¢pyHkuuu. ['eomerpuueckuil U GU3NIECKUI CMBICI TPOU3BOIHOM

4.3 [IpousBoiHbIE 371eMEHTApHBIX PYHKINNH. POpMYIIbl HAX0XKAECHUS TPOU3BOJHONW CYMMBI, MPOU3BEACHUSI U YACTHOTO (DYHKLIMH

4.4 [IpumeHenne NPOU3BOAHON K HCCIENIOBAHUIO (YHKIMA HAa MOHOTOHHOCTh M JKCTpeMyMbl. HaxoskneHue HaumOombIIero u
HaMMEHBIIETO 3HauUeHUsl (QYHKIMH HAa OTPE3Ke

45 [Ipumenenne Mpou3BOTHON 711 HAXOXKJCHHS HAWJIYUlIero pelieHns B MPUKIAIHbIX 3a/a4ax, i ONpeaeseHUus] CKOPOCTH Ipoliecca,
3aIaHHOTO (hOPMYIION MU TpaduKOM

4.6 [TepBooOpa3nas. Tabauia nepBooOpa3HbIX

4.7 WHTerpain, ero reomeTpuueckuii 1 Gu3nUecKkuii cMpIci. Berarciienne narerpana mo ¢gopmyne Hetorona — Jleiibauia




MPOBEPSAEMBIE HA EI'D 11O MATEMATHUKE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUSI OCHOBHOM

OBPA3OBATEJIbHOM ITPOT'PAMMBI CPEJHET'O OBIIIETO OGPA3OBAHUA

Kon
NpoBepPsIEMOro
TpeOOBaHMs

IIpoBepsiemble TPeOGOBaHHUsI K NMPEAMETHBIM Pe3yJibTaTaM 0CBOECHHSI OCHOBHOI 00pa30BaTe/IbHOM MPOrpaMMbI
CpeHero oo1ero oopa3oBaHus

Brnagenne MeTomamMu JIOKa3aTeNbCTB, AITOPUTMAMH pEUICHHS 3aJa4, yMeHue (GopMyIHpoBaTh H OINEPHUPOBATH
MOHATUSAMH: ONpECIICHHe, aKCHOMa, TeopeMa, CIEACTBHE, CBOWCTBO, MPHU3HAK, [IOKA3aTEIbCTBO, PABHOCHIIbHBIC
(OpMyIUPOBKY; MPUMEHITh MX; YMEHHE (POPMYIUPOBATH OOpAaTHOE U NMPOTHBOIOJIOKHOE YTBEP)KJIEHUE, PUBOIUTH
OpUMEPBI W KOHTPIIPUMEPEI, HWCIIOJbB30BaTb MCETO/ MaTeMaTU4YECKOU HHAYKIOWKW, TIPOBOJUTH JOKa3aTCJIILHBIC
pacCyXJIeHHs TpH pPELICHWH 3a]a4, OLIEHWBAaTh JIOTMYECKYH) IPABWIBHOCTb PACCYXKJIECHHW; YMEHHE OIEpHUpOBAThH
IMOHATUAMU: MHOXKCCTBO, IIOAMHOXECTBO, OII€pallid HAA MHOXCECTBAMH; YMCHUC HMCIIOJIB30BaTh TCOPECTUKO-
MHO>KECTBEHHBII amnmnapar i1 OoImrMcCaHus pPEajIbHBIX ITPOLECCOB U SIBJICHUU U npu p€lICcHUM 3ajad, B TOM YHCJIIC H3
IPYrUX Y4eOHBIX MPEAMETOB; YMEHHE OIEPHUpPOBATh MOHATHUSAMH: Tpad, CBs3HBIA Tpad, aepeBo, IUKI, rpad Ha
TUTOCKOCTH; YMEHHE 331aBaTh U OMUCHIBATH rpadbl pa3IMYHBIMK CIOCOOAMU; HCIIOJIL30BaTh Ipadbl IPU PEIICHUH 3a/1a4

YMeHue onepupoBaTh MOHATUSIMH: HATypalbHOE YHUCIO, IIEJI0€ YHWCIIO, CTENEeHb C LEJbIM IOKa3aTeleM, KOpEHb
HaTypaJIbHON CTENEeHH, CTENEHb C PallMOHAIBHBIM MOKa3aTelieM, CTENEeHb C JeMCTBUTENbHBIM MOKa3aTesaeM, JJorapupm
4Kclia, CHHYC, KOCUHYC M TaHT€HC MPOU3BOJIBHOTO YKCIa, OCTATOK MO MOJYIIO, PAllMOHAIBHOE YMCII0, HPPALMOHATIBHOE
YHCII0, MHOYKECTBA HATYpaJIbHBIX, IIEJIbIX, PALIMOHANBHBIX, JACUCTBUTEIBHBIX YHCEN; YMEHHUE HCIOJIb30BaTh MPU3HAKH
JeIMMOCTH, HAUMEHBIINIM OOIIMN JeNuTeNb U HauMeHbIIee o01ee KpaTHoe, anropuT™ EBKina npu pelieHuu 3ajaad;
3HAKOMCTBO C Pa3IUYHBIMU TO3UIMOHHBIMU CUCTEMAaMU CYHCIICHUS; YMEHUE BBINOJHITH BBIYHCICHHE 3HAUYCHUN U
npeoOpa3oBaHMs BBIPAKEHUN CO CTENEHsSMHU U jorapudmamu, mpeodpazoBaHus JPOOHO-PAIMOHAIBHBIX BBIPAXKEHUN;
YMEHHE ONEepPUPOBATH MOHATUSMU: MOCIEIOBATENLHOCTh, apu(pMeTHdecKas Mporpeccus, reoMeTpudeckas mporpeccus,
OecKOHEYHO YOBIBAIOIIAs TeoMeTpuYeckas MPOrpeccusi; yMEHHE 3aJaBaTh MOCIEAOBATEIbHOCTH, B TOM YHCIE C
MOMOIIBI0  PEKYPPEHTHBIX (OpMyN; yMEHHE ONEepUpOBaTh TMOHATUSMU: KOMIUIEKCHOE YHCIO, COMNPSKEHHbBIE
KOMILJIEKCHBIE YMCIIa, MOAYJb U apTyMEHT KOMIUIEKCHOTO 4uciia, (popma 3amicH KOMIUIEKCHBIX Yucell (TeoMeTpuyecKas,
TPUTOHOMETpHUUECKasl U anredpandeckas); yMeTb IPOU3BOIUTH apuPMETUUECKUE NEHCTBUS ¢ KOMIUICKCHBIMH YHCIIaAMU;
MPUBOJIUTh TPUMEPHl HCIOJIH30BAHUS KOMIUIEKCHBIX YHCEN; OINEpHUpOBaTh MOHATUSAMU: MaTpuna 2X2 u 3x%3,
ONPEIETUTENb MAaTPHULIbI, TEOMETPUUECKUI CMBICI OTIPEIETUTENS

YMmenue ONICPpUPOBATH MMOHATUAMU: PALIMOHAIIBHBIC, UPPAIUOHAIIBHBIC, ITOKA3aTCIIbHBIC, CTCTICHHBIC, J'IOl"apI/I(I)MI/IquKI/Ie,
TPUTOHOMCTPUYCCKHUEC YpPABHCHHUA U HCPABCHCTBA, HUX CUCTEMbI; YMCHHC OIICPUPOBATH MOHATHAMHU: TOKIACCTBO,
TOXKACCTBCHHOC Hp606pa30BaHI/Ie, YpaBHCHUC, HCPABCHCTBO, CHCTCMa ypaBHCHI/Iﬁ U HCPABCHCTB, PAaBHOCHUIIbHOCTb
ypaBHeHPIfI, HCPAaBCHCTB M CUCTCM; YMCHHUC PCHIATbL YPABHCHHUSA, HCPABCHCTBA UM CHUCTCMbI C IMOMONIIBIKO PA3JIMYHBIX




HpI/IéMOB; pfuiatb YpPaBHCHUSA, HCPABCHCTBA M CHUCTCMbBI C HApPaMCTPOM; IPUMCHATHL YpPaBHCHHUA, HCPABCHCTBA, HX
CHUCTCMBI IJId pCIICHHUA MAaTCMAaTUUYCCKUX 3a4a4 1 3aJia4 U3 Pa3JIMYHbIX oOiacreit HAayKHU U peaanoﬁ KHN3HHU

YMeHne onepupoBaTh NOHATHAMH: (GYHKIUSA, YETHOCTh (DYHKIHMH, NEPHOAMYHOCTh (YHKIWH, OTPAHUYECHHOCTH
(GyHKIMH, MOHOTOHHOCTh (YHKIHH, SKCTpeMyM (GYHKIUH, HauOoJblliee M HAWMEHbIIEe 3HAUCHHs] (YHKIUH Ha
MIPOMEXYTKE, HeNpepblBHAsS (YHKIUS, ACUMITOTHI rpaduka (yHKIHMM, NepBas W BTOpas MPOU3BOJAHAS (QYHKIIHH,
reOMETPUUECKUA U (PU3HUECKUN CMBICI MPOU3BOAHOMN, MepBooOpa3Hasi, ONpeAeaEHHbIN WHTErpaj; YMEHUE HaXOJWUTh
aCUMNTOTHI rpaguka (QyHKIMH; YMEHHUE BBIYMCIATH MPOU3BOJHBIE CYMMBbI, IIPOU3BEIEHUS, YACTHOTO U KOMIO3HUIMH
(GyHKIMM, HaXOIUTh YpaBHEHHE KacaTelabHOM K rpaduky (yHKIUH; YMEHUE HAXOAWUTH MPOU3BOJHBIE AJIEMEHTaPHBIX
(yHKIMI; yMEHHE HUCIIONIb30BaTh MPOM3BOIHYIO /ISl MCCIENOBaHUS (DYHKIMM, HAXOAWTh HaUOOJBIINE U HAUMEHbIINE
3HaueHus (QYHKIMMA; CTPOUTh TpadUKU MHOTOYJIEHOB C HCIOJB30BAaHMEM amrapaTa MaTeMaTHYeCKOro aHaln3a;
MPUMEHSTh MPOU3BOJHYIO ISl HAXOXKJIEHUS HAMJIYy4yIIero pelleHHs B MPUKIAJAHBIX, B TOM 4YHCIE COLHaIbHO-
SKOHOMMYECKUX M (PU3NYECKHX 3a/ladyax; HaAXOAMUTh IUIOMAT U 00bEMBI (UTYp C MOMOIIBI0 WHTErpalia; MPUBOJIUTH
MIPUMEPbl MATEMAaTHYECKOT0 MOIETTUPOBAHUS C TOMOIIBIO T (hepeHIIMATBbHBIX YPaBHEHHM

YMeHne onepupoBaTh MOHATUAMU: Tpaduk GyHKIIUU, oOpaTHast QYHKIUS, KOMITO3UIMS () YHKIIUN, THHEHHAS (YHKITUS,
KBaZpaTuyHas (QYHKIUS, parmoHaiIbHass (QYHKIHsS, CTeNeHHas (YHKIUS, TPUTOHOMETpUUYecKne (PyHKIMH, OOpaTHbBIC
TPUTOHOMETpHUYECKHe (YHKIUH, MOKa3aTebHas U JiorapudmMudeckas GyHKINU; YMEHHE CTPOUTH TpaQUKH W3YUIEeHHBIX
(yHKIIMHA, BBITIOJHATH TMpeoOpa3oBaHus rpadukoB (DYHKIMHA, HCIOJIB30BaTh TpadWKH JUIsl U3yYEHHUs MPOIECCOB H
3aBHCUMOCTEH, TpH pPEHMICHHH 3a]ad W3 JAPYTHX YYEeOHBIX MPEIMETOB W 3a/Ja4 W3 pealbHOW J>KM3HU; BBIPAXKaTh
(bopMyTaMu 3aBHCUMOCTH MKy BEJIMYMHAMU; UCTIOJIB30BaTh CBOMCTBA M I'paduku HYHKIIUH IS PEIICHU ST YpaBHEHHIHA,
HEpaBEeHCTB W 3a/la4 C TapamMeTpaMu; H300pa)kaTh Ha KOOPJMHATHOW IJIOCKOCTH MHOXKECTBA PEUICHUW YpaBHEHHIA,
HEPaBEHCTB M UX CUCTEM

VYmenune pfiiaTtbh TECKCTOBBIC 3aaa4d Pa3HbBIX THUIIOB (B TOM YMCJIC Ha IPOUCHTHI, JOJIM U YaCTHU, HAa JBUKCHUC, pa60Ty,
CTOUMOCTDb TOBApPOB U YCIIYI', HAJIOT'H, 3ala4U U3 o0acTu YIIpaBJICHUA JINMYHBIMHA U CeMEHHBIMU (1)I/IHchaMI/I); COCTaBJIATHb
BbIPpAKCHUSA, YpaBHCHHA, HCPABCHCTBA MW HX CUCTEMbI II0 YCIOBHUIO 3a/ld4yd, HCCICONOBATH IIOJYUCHHOC PCHICHUC U
OLCHUBATH HpaBI[OHOI[06HOCTB pPE3yJIbTaTOB; YMCHHEC MOJCIHNPOBATH PCAJIbHBIC CUTYAlMH Ha A3BIKC MAaTCMAaTHUKU,
COCTaBJISAATh BBIPAKCHUA, YPABHCHUS, HCPABCHCTBA U HUX CHUCTEMbI IO YCJIOBHUIO 3aJavu, HCCICAOBATH NMOCTPOCHHBIC
MOICIM C UCIIOJIb30BAHUEM allllapara anre6pbl, HHTCPIIPCTUPOBATDH HOJ'IyLICHHHﬁ pe3yiibTaTt

YMmenue OIICpHUPOBATh NOHATUAMU: CPCIHEC apn(pMeTqucxoe, MCIHaHa, HanOOJIbIIICe U HAMMEHBIIIEE 3HAYCHH, pa3Max,
AUCHepcust, CTAaHAAPTHOC OTKIOHCHHUEC YHUCIOBOTO Ha60pa; YMCHUC H3BJICKATb, HHTCPHIPECTUPOBATH I/IH(I)OpMaI_II/IIO,
NpEACTaBJICHHYIO B Ta6J'II/II_IaX, Ha JuarpaMmax, l"pa(I)I/IKaX, OTPAKAIOLIYIO CBOMCTBA PCAIbHBIX TTPOLECCOB U HBHGHHﬁ;
NpEeACTaBJIATH I/IH(I)OpMaI_II/H-O C NOMOIIIBIO Ta6J'II/II_I U JuarpaMm; HUCCICHO0BATh CTATUCTUYCCKHUEC JAHHBIC, B TOM YHCJIC C
IIPUMCHCHUCM rpa(bﬂqecm/lx MCTOIOB U 3JICKTPOHHBIX CPCIACTB; rpa(pnqecxn HCCICcJ0BaTb COBMCCTHBIC Ha6.IIIOILCHI/I$I C




IIOMOIIIBIO JUArpaMM pacCEUBAHMS U JINHEWHOU PErpeccuu

YMeHne omepupoBaTh MOHATHSAMU: CIy4alHBIH OMBIT M CIy4alHOE COOBITHE, BEPOATHOCTH CIIYYalHOTO COOBITHS;
YMEHHUE BBIYHCISATH BEPOSTHOCTH C HCIIOJIb30BAaHHEM TpapUUECKHX METO/OB; NMPUMEHATH (OPMYIBI CIOXKCHHS M
YMHOYXEHHUS BEPOATHOCTEH, (hOpPMyITy TIOTHON BeposITHOCTH, (popmyny beprymmm, komOnHaTopHbIe (hakThl U HOPMYITHL;
OIICHUBATh BEPOSATHOCTU PEAJBHBIX COOBITHI; YMEHHE ONEpUPOBATh MOHATUSAMU: CllydaiiHasl BEIMUMHA, pPAaCIpe/ieiIeHIe
BEPOSITHOCTEHM, MaTEMaTUYECKOE OKUJaHHUEe, AUCIIEPCHUS U CTAaHAAPTHOE OTKIOHEHHE CIIydyalHOM BEIMYMHBI, (QYHKUIHUU
pacnpenesieHus U INIOTHOCTH PABHOMEPHOTO, TOKA3aTEIbHOTO ¥ HOPMAJIBHOTO PACIpPENCIIEHUI; YMEHUE UCIIOJIb30BaTh
CBOMCTBa M3YYEHHBIX PACIpeAeTeHHI JUIsl pelieHns 3a/a4; 3HAKOMCTBO C MOHSATHSIMM: 3aKOH OOJIBIIMX YUCEN, METOIbI
BBIOOPOYHBIX HCCIIEJJIOBAHUN; YMEHHME NPUBOAUTH IMPUMEPHI MPOSBICHUS 3aKOHA OOJBIIMX YKCEN B IPUPOJIHBIX U
OOLIECTBEHHBIX SIBICHUAX; YMEHHUE OINEpUPOBATH MOHATHUSIMU: COUYETAHUE, MEPECTAHOBKA, YUCIO COYETAHWH, YHCIIO
nepectaHoBoK; O0MHOM HploTOHA; yMeHue MPUMEHATh KOMOWMHATOpHBbIE (DAKTBI M PACCYXKICHMS IJIsl pelleHus 3ajad;
OIICHUBATh BEPOSITHOCTU PEAIbHBIX COOBITHI; COCTaBIATh BEPOSATHOCTHYIO MOJEIb U MUHTEPHPETUPOBATH MOJTYy4YEHHBIN
pe3ysbTaT

YMeHue onepupoBaTh MOHATUSMU: TOUKA, MpsMasi, TUIOCKOCTb, IPOCTPAHCTBO, OTPE30K, Jyd, BEJIMYMHA yria, IMIIOCKUI
yroJ, ABYIPAaHHBIM yroJ, TPEXTPaHHBIM Yroj, CKpeUIMBaloOLIUecs MpsSMbIe, MapajieIbHOCTh U NEePHEHAUKYISIPHOCTh
NPSIMBIX U IJIOCKOCTEH, Yroa MeXAy NPSMBIMH, Yol MEXKAy MPSAMON U IJIOCKOCTBIO, YIOJ MEXKIY IUIOCKOCTSIMH,
paccTosiHUEe OT TOYKH JIO0 IJIOCKOCTH, PACCTOSHUE MEXIy MPSIMBIMH, PACCTOSTHUE MEXKIY IUIOCKOCTSIMHU; YMEHHE
WCIIOJIb30BATh MPH PEIICHUH 334 U3YYeHHbIE (PaKThl U TEOPEMBI INTAHUMETPUU; YMEHHUE OILIEHUBATh pa3Mepbl 00BEKTOB
OKPYKaIOILIEr0 MHpa; CTPOUTHh MAaTeMAaTHUYECKUE MOJIEIH C MOMOILIbI0 F€OMETPHUUECKUX MOHATUN U BEIUYMH, PEUIaTh
CBsI3aHHbBIE C HUMU IIPAKTHYECKUE 334
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YMeHue onepupoBaTh HNOHATUSIMHU: IJIOUIAAb (QUTYpBl, 00bEM (DUTYpBI, MHOTOTPAaHHUK, MPaBUIbHBIH MHOTOTPAaHHUK,
ceueHHWe MHOTOrpaHHUKa, KyO, mapajuiesenurne], Mpu3Ma, nupamuaa, (Gurypa u MOBEPXHOCTb BpAILEHUS, LUIHHID,
KOHYyc, 1map, chepa, miaomanb chepsl, MIOMAAs MOBEPXHOCTH MUPAMUJIBI, IPU3MBI, KOHYcCa, HUIMHApPa, 00bEM KyOa,
MPSIMOYTOJIBHOTO TapajuleNienuneia, MUpaMuabl, PU3MBbL, IWIKHIPA, KOHYCa, [1apa, pa3BEPTKA MOBEPXHOCTH, CEUCHHS
KOHyca W UWIMHJpPA, MapajulebHbIe OCH WM OCHOBAHMIO, CEYCHHE IIapa, TUIOCKOCTb, Kacatomascs chepbl, IUIUHAPA,
KOHYycCa; YMEHHE CTPOUTh CEYEHHWE MHOTOTPAaHHHKA, M300pa)kKaTh MHOTOTPAHHHUKH, (PUTYPHl M TIOBEPXHOCTH BpalllCHUS,
UX CEUeHUs, B TOM YHCIIE C MOMOUIBIO AIEKTPOHHBIX CPEACTB; YMEHUE MPUMEHITh CBOMCTBA reéOMETPUYECKUX (Uryp,
CaMOCTOSITENILHO (POPMYITHPOBATH OMPEAENCHUST U3ydyaeMbIX (UTYp, BBIIBUTaTh TUIIOTE3bl O CBOMCTBAX M MpPH3HAKAX
reoMeTpuueckux Quryp, oOOCHOBBIBATH WM OIPOBEpPraThb HX; YMEHHE MPOBOJIUTH Kiaccudukanui ¢uryp mo
pa3TMYHBIM MPU3HAKAM, BBITIOTHATH HEOOXOAUMBIE TOTIOTHUTENBHBIE MOCTPOCHHUS
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YMmenue OIICpHUPOBATH NMOHATUAMU: IBUKCHUC B IIPOCTPAHCTBE, HapaHHeHBHLIﬁ NEepeHOC, CUMMCETPHUA HA IINIOCKOCTHU U B
IIPpOCTPaHCTBC, IMOBOPOT, Hp606p8.30BaHI/IC HOI[OGI/IH, HO,Z[O6HLIC (I)I/Il“ypbl; YMCHHUC pPACIIO3HABATHL PABHLIC U HO,[[OGHBIC




(bI/IprI)I, B TOM YHUCJIC B MIPUPOAC, UCKYCCTBEC, ApXUTCKTYPEC,; UCIIOJIB30BATh N'COMCTPHUYCCKHUEC OTHOIICHUA IMPU PCIHICHUN
3a/1a4; HaXOAUTh T€OMETPUUYECKUE BEITUUMHBI (JITIMHA, YTroJl, IUIoIIaib, 00bEM) MIPU PELICHUH 3aJad U3 JPYTruX y4eOHbIX
MPEAMETOB U M3 PEATHHOU XWU3HH; YMEHHUE BBIUUCIISATH T€OMETPUUYECKUE BEIMYMHBI (JJIMHA, YroJl, IUIOHIadb, 00BEM,
IJIomaab HOBerHOCTI/I), HCIIOJIb3Y U3YUCHHBIC (1)0pMy.HI)I U MCTO/JbI, B TOM YUCJIC: INOIIAAb IMOBCPXHOCTHU MUPAMU/IBI,
MpU3MBbI, KOHYCa, LMIMHJPA, IUIOW@AaAb chepbl; 00bEM KyOa, MpSIMOYIOJIBHOIO Napajuleienunesa, MUpaMuibl, IPU3MBL,
LHWIMHJpA, KOHYCA, [1apa; YMEHHE HaXOJAUTh OTHOIIEHHE 00bEMOB MOJAOOHBIX QUTYP

YMeHue omnepupoBaTh MOHATUAMH: MPSIMOYrOJbHAs CHCTEMa KOOPAMHAT, BEKTOP, KOOPAMHATHI TOYKH, KOOPIMHATHI
BEKTOpa, CyMMa BEKTOPOB, MPOM3BEJICHHE BEKTOpa Ha YHUCIO, pA3JIOKEHHWE BEKTOpa Mo 0a3ucy, CKalspHOE

12 IIPOU3BE/ICHUE, BEKTOPHOE MTPOU3BEJICHUE, YTOJI MEK/ly BEKTOPAMHU; YMEHUE HCIIOJIb30BaTh BEKTOPHBIM U KOOPAUHATHBIN
METO/1 JUIs PellIeHUs] TeOMETPUYECKUX 3a]a4 U 3a]a4 JPYTUX y4eOHbIX IPEeIMETOB
YMenue BbIOMpaTh MOAXOASIIMNA METOJ JUIsl pelIeHHs] 3aJadyd; MOHMMAaHHE 3HAYMMOCTH MAaT€MaTHKU B U3yYEHUH
13 MPUPOJHBIX U OOIIECTBEHHBIX MPOIIECCOB U SBJICHHI; YMEHHE pPAclO3HaBaTh IMPOSIBICHHE 3aKOHOB MaTEMaTUKH B

HCKYCCTBE, YMEHUE TPUBOJUTH IPUMEPHI MATEMATUYECKUX OTKPBITHA POCCUICKON M MUPOBOM MAaTeMaTUYECKOW HAYKH




HEPEYEHD 3JIEMEHTOB COAEP/KAHUS, IPOBEPAEMBIX HA EI'D 110 MATEMATHUKE

Kon ITpoBepsieMblii 3JIEMEHT COACPKAHUS
1 Yucna v BBIYMCICHUS
1.1 | HarypanbHble U 1enbie yncia. [[pu3Haky 1eIMMOCTH eJbIX YHCeT
1.2 | PanmonanbHbie uncina. OOBIKHOBEHHBIC U JICCATUYHBIC APOOU, IPOIICHTHI, 0ECKOHEYHBIE MIEPUOTUTICCKIE IPOOH
1.3 | Apudmerndecknii KOpeHb HaTypalbHOU cTeneHu. [leiicTBrs ¢ apudMeTHIeCKUMU KOPHSIMH HATYPaTbHON CTETICHH
1.4 Crernenb c 1esbIM NokasareneM. CTeneHb ¢ pallMOHAIBHBIM MoKa3aTeneM. CBOKWCTBA CTETICHU
1.5 | CuHyc, KOCHHYC M TAaHTE€HC YUCIIOBOTO apryMeHTa. ApKCHHYC, apKKOCHHYC, apKTAaHT€HC YUCIIOBOTO apryMeHTa
1.6 | Jlorapudwm uncna. JlecsTHaHBIC M HATYpATbHBIE JIOTAPU(MBI
17 JlelicTBuTeNnpHBIE YHUCTA. ApupMETHUECKHUE omepain ¢ JIEWCTBUTENFHBIMU YHCIaMH. [IpuOIKEHHBIE BBIYMCIICHUS, IPaBHIIA
OKpYTJICHUS], PUKUIKA U OLIEHKA pe3yIbTaTa BEIYMCICHHHA
1.8 | [IpeoOpa3oBaHue BbIpaskeHUI
1.9 | KommiekcHble yncia
2 VYpaBHEHUs 1 HEPABCHCTBA
2.1 | Lensie u npoOHO-paIIMOHATILHBIC YPaBHEHHUSI
2.2 | UppanumoHanbHble ypaBHCHHS
2.3 | TpuroHoMeTpUYECKUE YPaBHECHUS
2.4 | Iloka3arenbHbIC U JJIOTapU(DMHUUESCKUE YPABHEHUS
2.5 | lensie n npoOHO-paiOHAIBLHBIE HEPABEHCTBA
2.6 | UppamnmoHaibHbIC HEPABEHCTBA
2.7 | Iloka3zaTenbHble U JorapudMuuecKkue HepaBeHCTBA
2.8 | TpuronomeTpuiecKkre HepaBeHCTBA
2.9 | Cuctembl U COBOKYITHOCTH YPaBHEHHI U HEPABEHCTB
2.10 | YpaBHeHHsI, HEpaBEHCTBA U CUCTEMBI C TapaMeTpaMu
2.11 | Matpuiia cucTeMbl JMHEWHBIX ypaBHEeHUN. OnpeenuTelb MaTPHIIbI
3 OyHKIMH U TpaduKh
31 Oynkius, crnocodbl 3amaHus ¢yHkuuu. I'padpuk (ynkuuu. B3aumuo oOpataeie QyHkuuu. YETHble W HEYETHBIE (YHKLHUU.

Ilepuoanyeckue GyHKIUU




OOnacte ompenereHUss W MHOXKECTBO 3HadeHWd ¢(yHkumu. Hymm ¢yaknuun. IIpoMexyTku 3HAKONOCTOSHCTBA. [IpoMexyTku

3.2 MOHOTOHHOCTH (pyHKIMHA. MakCUMyMbl 1 MUHUMYMBI (hyHKIMU. Hanbosbiee n HanMeHblIee 3HaueHne (PyHKIMK Ha TIPOMEXKYTKE
3.3 | Crenennas ¢pyHKIUS C HATYpaJbHBIM U LIEBIM MoKa3aTeneM. E€ cBoiicTBa u rpaduk. CoiicTBa u rpaduk KOpHS N-0il cTeneHn
3.4 | Tpuronomerpuiecknue GyHKINHU, UX CBONCTBA U rpaduKu
3.5 | Iloka3zarenpHas u norapudmudeckas GyHKINH, HX CBOMCTBA U rpaduku
3.6 | Touku pa3psiBa. AcumMnToTH rpadukoB dyHkiuil. CBolicTBa (DYHKIIMH, HETPEPHIBHBIX HA OTPE3KE
3.7 IlocienoBaTenbHOCTH, CIOCOOBI 3aJaHUsI IOCIEI0BATENLHOCTEN
3.8 | Apudmernueckas u reomeTpuieckas nporpeccun. Popmyria CI0KHBIX MPOLEHTOB
4 Havana maTemaTnyeckoro aHaamsa
4.1 | IlpousBonHas ¢pyHkuuu. [Ipon3BogHbIe 3eMeHTapHbIX QYHKINN
42 [TpumMeHeHre MPON3BOIHON K MCCIIEIOBaHUIO (YHKIIMH HA MOHOTOHHOCTB M KCTpeMyMbl. HaxoxaeHne HanOoIbIIero 1 HANMEHBIIETO
3HaueHUs GYHKIIUU Ha OTPE3Ke
4.3 | IlepBooOpa3nas. MuTterpan
5 MHokecTBa U JIOTHKA
5.1 | MHoxecTBO, onepaiiuy Haj MHOKecTBamu. J{narpammer Diinepa — Benna
5.2 | Jloruka
6 BeposATHOCTB M cTaTHCTHKA
6.1 | OnucarenpHas CTaTUCTUKA
6.2 | BeposarHocTb
6.3 | KomOunaropuka
7 I'eomeTpust
7.1 | durypsl Ha IUIOCKOCTH
7.2 | IlpsMble U INIOCKOCTH B IPOCTPAHCTBE
7.3 | MHOrOrpaHHMKH
7.4 | Tena u NOBEpXHOCTH BpALCHHUS
7.5 | KoopanHaTsl 1 BEKTOPBI




Pa6Gouas nporpamma y4edHoro kypca «I'eomerpus (yriayoJaeHnblii ypoenb) (10-11 kiaaccor)
HNOACHUTEJBHAS 3AIIMCKA

I'eomerpus sBisieTcs OOHUM M3 0a30BBIX KypCOB Ha YPOBHE CpEIHEro o0Iiero oOpa3oBaHus, TaK Kak oOecrnedynBaeT BO3MOKHOCTh
HU3YUCHUA OJUCHUIIIINH GCTGCTBGHHO-HayLIHOI\/JI HAIpaBJICHHOCTU W MNPCAMCETOB TYMAaHWUTApPHOI'0 IHKIIA. HOCKOJ’II)Ky JJOTUYCCKOC MBIIIJICHUEC,
dhopmupyemMoe Mpu U3y4eHUH 00yJaroIUMUCS TTOHSITHHHBIX OCHOB T€OMETPUH, NP JI0KA3ATEILCTBE TEOPEM M TIOCTPOCHUH IEMOYKH JIOTUUECKUX
YTBep)KZ[eHI/II\/’I npu pCemiCcHUN TCOMCTPHUYCCKUX 3ajad, YMCHUC BBIABUIaTb W OIPOBEPrarb TUIIOTE3bl HCIMOCPCACTBCHHO HCIOJB3YIOTCA IIPU
pELIEeHUH 33]]a4 €CTECTBEHHO-HAYYHOT'0 IUKJIA, B YACTHOCTH (PU3NYECKUX 3a/1a.

lenp ocBoeHus mporpammbl yueOHOro kypca «['eomerpusi» Ha yriyOJa€HHOM YpOBHE — pa3BUTHE HHIUBUAYAIbHBIX CIIOCOOHOCTEH
oOyuarouuxcs Ipyu U3y4E€HUU FeOMETpUH yepe3 oOecreueHrne BO3MOKHOCTH TPUOOPETEHHs U HCTIONIb30BaHUs 0oJiee TIIyOOKUX T€OMETPHUECKUX
3HAHUW © JCUCTBUH, CHEMUPUYHBIX TEOMETPUHM, W HEOOXOIUMBIX JUISl YCIEIIHOTO TMPOQECCHOHATIEHOTO O00pa30BaHUs, CBS3aHHOTO C
HCIIOJIb30BAHUEM MAaTEMAaTHUKH.

[IpropuTeTHBIME 3aa4yaMHl Kypca T€OMETpUM Ha YriIyOJIEHHOM YpPOBHE, PacIIUPSIOUIMMH U YCWIMBAIOIIMMU Kypc 0a30BOTrO YpOBHS,
SABJIIOTCSL:

paclIupeHue MpeACTaBICHUS O I€OMETPUM KaK 4acTH MHPOBOM KyJIbTYpbl M (OPMHPOBAHME OCO3HAHUS B3aUMOCBS3H I'€OMETPUU C
OKPY’KAIOIIUM MHPOM;

(dopMupoBaHHE MPEICTABICHUS O IPOCTPAHCTBEHHBIX (PUT'Ypax KaK O BaXKHEHIIMX MAaTEMaTHYECKUX MOJIEINAX, TO3BOJIAIONINX OMUCHIBATE U
U3y4yaThb pa3Hble ABJICHUS OKPYXKAIOLIEro MUpa, 3HaHUE MOHATUIHHOIO amnmnapara no paszeny «CrepeomMeTpus» ydeOHOro Kypca reOMEeTpUH;

(dbopMupoBaHHE yMEHMsI BJIQJIETh OCHOBHBIMH MOHATUSAMHU O IPOCTPAHCTBEHHBIX (PUI'ypax M MX OCHOBHBIMU CBOMCTBaMH, 3HaHUE TEOPEM,
(GbopMyn 1 yMEHHUE UX IPUMEHATh, YMEHUS J0Ka3bIBaTh TEOPEMbI U HAXOAUTh HECTAHJAPTHBIE CIIOCOObI peIIeHHs 3a/1a4;

(dbopMupoBaHHE YMEHHUS paclo3HaBaTh Ha YEPTEXaxX, MOJAEISAX U B PealbHOM MHpPE MHOIOI'DAaHHHMKHM M Tejla BpallleHWs, KOHCTPYUPOBATh
Tr€OMETPUYECKHAE MOJIETIH;

¢bopMupoBaHHE NOHUMAaHHUS BO3MOMXHOCTH AKCHOMAaTHYECKOTO IOCTPOEHHUS MaTeMaTHYECKHX TeOpui, (OpMHpPOBaHHE NMOHMUMAHUS POJIU
aKCMOMATHKU IPU IIPOBEICHUH PACCYKICHUM;

(dopMupoBaHUE YMEHUS BJaJeTh METOJAMU JIOKA3aTEIbCTB U aITOPUTMOB PELICHMs, YMEHUS UX NPUMEHATh, IPOBOJUTH JI0Ka3aTeIbHbIE
paccyKJeHHs B XOJ€ pELICHHs CTEePeOMETPHUYECKMX 3a7ad W 3ajJady C IPaKTHUYECKHM COJepyKaHueM, (OpMUpOBaHHE IPEICTABICHUS O
HEOOXOAMMOCTH JIOKa3aTeNIbCTB MpPU OOOCHOBAaHMM MAaTeMaTHYECKUX YTBEP)KIACHUH M pPOJIM aKCUOMATUKU B TPOBEACHUHU JIETYKTHBHBIX
pacCyKIeHUN;

pa3BUTHE U COBEPIIEHCTBOBAHUE MHTEIJICKTYaJbHBIX M TBOPYECKMX CIIOCOOHOCTEH 0Oyyarommxcs, [03HaBaTeIbHOH aKTHUBHOCTH,
HCCIIEIOBATENIbCKUX YMEHUM, KpUTUUHOCTU MBILUJIEHUS, UHTEPECa K U3YUYEHUIO TEOMETPHH;



¢dbopmupoBanre QyHKIIHOHATHHON T'PAaMOTHOCTH, PEIEBAHTHONW T€OMETPUHU: YMEHHUS PACIO3HABATH MPOSBICHHUS T€OMETPHUECKUX TMOHSATHIA,
00BEKTOB M 3aKOHOMEPHOCTEH B pealbHBIX )KM3HEHHBIX CHUTYALUsX W MPU U3YYCHHUH JPYTHX YUEOHBIX MPEIMETOB, MPOSBICHUS 3aBUCHMOCTEH U
3aKOHOMEPHOCTEH, MOACTMPOBAHUS PEATBHBIX CHUTYyaIUi, NCCIIEA0OBAHUS IIOCTPOCHHBIX MOJIENIEeH, HHTEPIIPETAIIH MTOTYYSHHBIX PE3yIbTaTOB.

OCHOBHBIMHU COJZIepKaTENbHBIMU JMHUSIMH yueOHoro kypca «l'eomerpusi» B 10-11 knaccax sBustorcs: «lIpsMble M IUIOCKOCTH B
MPOCTPAaHCTBEY», «MHOTOTpaHHUKNY, «Tena Bpamenus», «BeKTopbl 1 KOOPAWHATHI B IIPOCTPAHCTBEY, «/|BHKEHHS B IPOCTPAHCTBEY.

ChopmymnupoBanHoe Bo @I'OC COO TpeboBaHNE «yMETh ONEPUPOBATH MOHATUSAMUY, PEIEBAHTHBIMU T'€OMETPUN Ha YIIIYOJIEHHOM YpOBHE
oOyuenuss B 10-11 kjaccax, OTHOCUTCSI KO BCEM COJEpXKaTeJbHbIM JMHUSIM Y4eOHOro Kypca, a (OpMHUPOBAHUE JIOTHYECKHX YMEHHI
pacripenenseTcsi He TOJIbKO TI0 COJep KaTeIbHBIM JIHHUSAM, HO U 110 TojaM o0ydenus. ConepkaHre 00pa3oBaHusl, COOTBETCTBYIOIIEE TPEAMETH bIM
pesynbTaTam ocBoeHus: denepanbHON paboyuel MporpaMMBbl, pacpeIeIEHHBIM 110 To/IaM 00y4YeHusI, CTPYKTYPUPOBAHO TaKUM 00pa3oM, YTOOBI KO
BCEM OCHOBHBIM, MPHHIMIHAIBGHBIM BOMpOcaM oOOydJaromiecs oOpamaiuch HEOJHOKPATHO. OTO TO3BOJSIET OPraHW30BaTh OBJIAJCHHE
TeOMETPUIECCKUMHU TIOHATHSIMH M HaBBIKAMH TTOCIIE0BATENLHO U IMOCTYIATEFHO, C COOMIOICHUEM TIPUHITHITA TPEEMCTBEHHOCTH, 8 HOBBIC 3HAHHS
BKJTIOYATh B OOMIYIO CHCTEMY T€OMETPHUYECKUX TPEICTABICHUN 00yJaromuXcs, pacuupsisi U yriayouss e€, oOpa3ys MpoYHble MHOXKECTBEHHBIC
CBSI3H.

[lepexon k U3y4eHHIO T€OMETPUH Ha YTITyOIEHHOM YPOBHE MO3BOJISIET:

co3maTh ycaoBus s quddepennuanun 00ydeHus, MOCTPOCHHS HHANBUIYaTbHBIX 00pa30BaTEIbHBIX TPOrpamMM, 00ECIIeUUTh YrayOaéHHOe
M3Yy4YeHHE TeOMETPHUH KaK COCTaBIIsIoNIel yueOHoro npeamera «MaTemaTHKay;

MOJATOTOBUTh OOYYAIOMMUXCS K TPOJODKCHHIO HM3YyYeHUs MaTeMaTHKu ¢ yd4€ToM BbIOOpa Oymymieid mnpodeccuu, obecneunBas
MPEEMCTBEHHOCTh MEXKTy OOIIHMM | Mpo(HeCcCHOHATHHBIM 00pa30BaHUEM.

Ha u3yuenune yue6HOTO Kypca «I'eomeTpus» Ha yriyoiaénaoM ypoBHe otBoauTcs 204 vaca: B 10 kimacce — 102 vaca (3 vaca B Hegento), B 11
knacce — 102 gaca (3 gaca B HeeIno).



COJEPKAHUE OBYYEHUA
10 KUIIACC

IIpsimble U MJIOCKOCTH B POCTPAHCTBE

OCHOBHBIE TOHSTHS CTCPCOMETPHH. TO‘IKa, npsaMasi, IUIOCKOCTb, IPOCTPAHCTBO. IToustne 00 aKcHOMaTHYECKOM IMOCTPOCHUHU
CTCPCOMETPHUHN: aKCUOMBI CTCPCOMCTPUHU U CICACTBUA U3 HUX.

B3auMHOe pacrnonokeHue MpsSMBIX B TPOCTPAHCTBE: IEPECEKAroIIUecs, MapauielibHbIe W CKpeluBaroniuecs mnpsMble. [IpuzHaku
CKpCIIMBAIONINXCA MPAMBIX. HapaJ'IJ'IGJ'II)HOCTI) MpAMBIX U MIOCKOCTEN B MPOCTPAHCTBEC: MapAJJICIbHBIC ITPAMBIC B IPOCTPAHCTBE, NAPAJIJICIIBHOCTD
TpEX TPSMBIX, MAPAUICTBHOCTh MPSAMOW W TUIOCKOCTH. [lapanmienpHoe W IEeHTpaJibHOE MpOEKTHpOBaHUe, n3obOpaxeHue ¢uryp. OCHOBHBIC
CBOMCTBA MapaJUICIbBHOTO TpOoeKTHpoBaHus. M3o0paxenune ¢uryp B mapauieIbHONW MPOEKIHMU. YTJIBI C COHANPABICHHBIMH CTOPOHAMH, yroJ
MeXAy IpsIMBbIMHU B IIpocTpaHcTBe. [lapamienbHOCTh MI0CKOCTEN: napauieabHble IIOCKOCTH, CBOMCTBA MapaulebHbIX TuIocKocTel. [IpocTeiimue
MPOCTPAHCTBEHHBIC (PUTYPHI HA TUIOCKOCTU: TETPAdIP, MapaJJICIICIHIIE], TOCTPOSHNUE CEUCHUH.

[lepneHUMKYISIPHOCTD IPSIMOM M IUIOCKOCTH: NMEPIEHINKYISPHBIE IPSIMBIE B IPOCTPAHCTBE, MPSAMBIE NTApAJUICIbHbIE U MTEPIICHIUKYISIPHBIC
K IUIOCKOCTH, MPU3HAK MEPIEHIUKYISIPHOCTU MPSIMOM M IUIOCKOCTH, TEOpeMa O MpsSMON NeprneHAMKYISIpHON MmiockocTu. OpToroHaiabHOE
npoektupoBanue. [lepneHanKymnsp U HaKJIOHHbBIE: PaCCTOSHUE OT TOYKH JI0 TUIOCKOCTH, PACCTOSHUE OT MPSIMON JI0 TJIOCKOCTH, POEKLUs (pUrypsl
Ha TUIOCKOCTb. [lepneHInKynapHOCTh MIIOCKOCTEN: MpU3HAK MEPHIEeHAUKYISIPHOCTH ABYX IIockocTell. TeopeMa o TpéX mepreHIuKyaspax.

VYriael B OpOCTPAHCTBE: YroJl MEXKIy NPSAMOW M TJIOCKOCTBIO, NBYTPAHHBIM Yroj, JUHEWHBIA YroJ ABYTpaHHOro yrija. TpéXrpaHHbId U
MHOTOrpaHHbIe yribl. CBONCTBA IUIOCKUX YTJIOB MHOTOTpaHHOTO yria. CBOWCTBA MJIOCKUX U JABYI'PAHHBIX YIJIOB TPEXTpaHHOTro yria. Teopembl
KOCHHYCOB U CHHYCOB JUJIsl TPEXTPAHHOTO yTIIa.

MHoOrorpaHHMKH

Bunel MHOrOrpaHHMKOB, pa3BépTka MHOrorpanHuka. [Ipusma: n-yronpHas mpusma, OpsMas U HAKJIOHHAs MPHU3MbI, OOKOBas M MOJHAas
MOBEpPXHOCTh mpu3Mbl. llapamienenunen, npsMOYroJdbHBIA TNapajuielenunel W ero cpoiictBa. Kparuaiiiune nyTd Ha [OBEPXHOCTU
MHororpannuka. Teopema Oinepa. IlpoctpanctBennas teopema Iludaropa. [lupamupa: n-yronpHas nupamujaa, MpaBWiIbHAs M yCeUEHHas
nupamuabl. CBoiicTBa pé€bep M OOKOBBIX TpaHel MpaBUiIbHONW mMupamuiabl. [IpaBuibHbBIE MHOTOIPaHHUKU: MpaBUJIbHAS MPU3Ma W MpPaBUIIbHAS
nupamMuja, MpaBuiIbHAs TPEYrojibHas MUpaMHIa U TPaBHIBHBIA TeTpasap, KyO. [IpencraBineHue o MmpaBUIIBLHBIX MHOTOTPAaHHHKAX: OKTadp,
JOJIeKadAp U UKOCASIP.

Brruncnenue sneMeHTOB MHOTOTPAaHHUKOB: péOpa, auaroHanu, yribl. [Lmomans G0KOBOW MOBEPXHOCTH M MOJIHOW MOBEPXHOCTH MPSIMOU
MIPU3MBI, IJIOIa/Ib OCHOBAHUHN, TeOpeMa 0 OOKOBOI MOBEPXHOCTH MPsMO mpu3Mel. [nomiaas 60KOBOM MOBEPXHOCTH U IOBEPXHOCTH MPAaBUIBHOU
MAPaMU/IbI, TEOPEMA O IJIOLIATN YCEUEHHON TUpaMUIbl.

CummeTpusi B IPOCTPAHCTBE. DJIEMEHTbl CHUMMETPHUM MPABUIBHBIX MHOTOTPaHHUKOB. CHMMETpHs B NPaBUJIBHOM MHOTOIPAHHHKE:
CUMMETpHUS NapajvieJenunea, CAMMETPUS IPABUIbHBIX IPU3M, CAMMETPHS TPaBUILHOM MUPaMHU/IBI.

BexTopbl 1 KOOPANHATHI B IPOCTPAHCTBE



[loHsATHS: BEKTOp B MPOCTPAHCTBE, HYJIEBOM BEKTOp, JUIMHA HEHYJIEBOIO BEKTOpA, BEKTOPbl KOJUIMHEApHBIE, COHAIIPaBJICHHbIE U
IIPOTUBOIIOJIOKHO HANpaBJlIEHHbIE BEKTOPbl. PaBEHCTBO BEKTOPOB. [IeHCTBUS C BEKTOpaMu: CI0KEHUE U BBIUUTAHUE BEKTOPOB, CyMMa HECKOJIBKUX
BEKTOPOB, YMHOKE€HUE BEKTOpa Ha yucio. CBoMCTBa cilokeHUsI BeKTOpoB. CBONCTBA YMHOXKEHHS BEKTOpa Ha yucio. [loHATHE KOMIUIaHapHbIE
BeKTOpHL. [Ipu3Hak koMmmiaHapHOCTH TpEX BekTOpoB. lIpaBuiio mapamnenenunena. Teopema o pas3yioxkeHUU BEKTOPa MO TPEM HEKOMIUIAHAPHBIM
BekTtopam. IIpsimoyrosibHas cucrema KoopauHat B npocTpancTBe. KoopanHatel BekTopa. CBsi3b MEX1y KOOpAMHATAMH BEKTOpa U KOOPAUHATaMU
TOYEK. YTOJ MeX 1y BekTopamu. CKalsipHOE NPOU3BEIEHNE BEKTOPOB.

11 KJIIACC

Tena ppamenust

[TonaTus: nMAUHApPUYECKAs MOBEPXHOCTh, KOHMYECKas IMOBEPXHOCTh, chepudeckas MOBEPXHOCTh, OOpasyromue moBepxHocTed. Tema
BpallleHus: UIUHIP, KOHYC, YCEUEHHBIN KOHYC, cdepa, map. BzaumHoe pacnosnoxenne chepsl U MIOCKOCTH, KacaTebHas TIIOCKOCTh K cdepe.
N3obpaxenue Ten BpamieHus Ha IockocTh. Pa3BépTka nunuuapa u konyca. Cummetpust chepsl U mapa.

O6bEM. OcHoBHBIE CBOIICTBA 00BEMOB Tell. TeopeMa 006 00BEME TPAMOYTOJIBHOTO MapajuieNienumea u ciaeacTBus u3 He€. O0BEM NpsMoi u
HAKJIOHHOM TPU3MBI, HMJIUHAPA, THpaMubl U KoHyca. O0bEM 11apa 1 MIapoBOrO CErMEHTA.

KoMOuHamuu ten BparieHust 1 MHOTOTpaHHUKOB. [Ipu3ma, BnucaHHas B UWIMHIp, ONMUCcaHHasl okojo IwuHapa. [lepeceuenue cdepsl u
mapa ¢ 1iockocthio. Kacanme mapa u cdepsl miuockocTbio. [loHSTHE MHOTrOrpaHHUKa, OMHCAHHOIO OKOJIO cdepbl, cdepbl, BIMCAHHON B
MHOTOTPaHHUK WJIH TEJIO BpallEHUSI.

[Tmomaak MOBEPXHOCTH MHJIMHIpPA, KOHYyca, Tuiomanas cdepbl u e€ dacrerd. [lomobue B mpoctpancTBe. OTHOIIEHHE 00BEMOB, TIIOIAIEH
noBepxHocTel mofooHbIX ¢uryp. IIpeodbpazoBanue nomobdus, romoteTs. Penenne 3aqad Ha TNIOCKOCTH € UCHOJIB30BAHUEM CTEPEOMETPUUYECKUX
METO/IOB.

[TocTpoenue ceueHUt MHOTOTPAHHUKOB M TEJI BPAIlCHHs: CEUCHUs LUIMHApA (TapaiieIbHO W MEpHeHAUKYISIPHO OCH), CEYCHHs] KOHYca
(mapanienbHble OCHOBAHHIO U MPOXOSIIUE Yepe3 BEPIIMHY), CEUYEHHS 1Iapa, METO bl OCTPOCHUS CEUEHUI: METO/ CIIEI0B, METOJl BHYTPEHHET O
MIPOEKTUPOBAHMS, METO/I IEPEHOCA CEKYIIeH MIOCKOCTH.

BekTOopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

Bektopel B mpoctpanctBe. Omepanuu Haj BeKkTopamu. BekTopHoe yMHOXKeHHE BeKTOpOB. CBOWCTBa BEKTOPHOTO YMHOMKECHHSL.
[IpsimoyrosnpHas cuctemMa KOOpAMHAT B pocTpancTBe. KoopauHatel BekTopa. Paznoskenue Bektopa mo 6asucy. KoopauHaTHO -BEKTOPHBINA METO
MIPH PEIICHUH T€OMETPUUECKUX 3a/1ad.

JBH:KEHHS B IPOCTPAHCTBE

JBuxenus mpoctpancta. Otodpaxenus. JBukeHus u paBeHCTBO ¢uryp. OOmiue cBoiicTBa IBMKEHUH. BUbpl ABMKEHUN: MapaienbHbIN
MIEPEeHOC, IICHTPaIbHAs CUMMETPUS, 3epKaibHasi CHMMETpHs, MOBOPOT BOKPYT Hpsimoit. [IpeoOpazosanus monoous. [Ipsimas u cdepa Diinepa.



IJIAHUPYEMBIE PE3YJIbTATHI OCBOEHUSI YYEBHOI'O KYPCA «TEOMETPHUS» (YTJIYBJEHHBIN YPOBEHDB) HA
YPOBHE CPEJHEI'O OBILIEI'O OBPA30OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATbBI

1) rpaxnanckoe BociMTaHUE:

c(OPMUPOBAHHOCTh TPAXKJAHCKON MO3UIMM OOYYaloIIerocsi Kak aKTHUBHOIO W OTBETCTBEHHOIO WIEHAa POCCUHCKOTO oOIIecTBa,
MIPEJICTaBICHUE O MAaTEMaTUYECKUX OCHOBAX (DYHKIIMOHMPOBAHUS PA3IMUHBIX CTPYKTYp, SIBJICHUH, MPOLETYp FpakIaHCKOro oluiecTBa (BbIOOpHI,
OTIPOCHI U JIPYrO€), YMEHHE B3aUMO/IEHCTBOBATh C COI[MAIbHBIMU UHCTUTYTaMHU B COOTBETCTBHHM € UX (QYHKIUSMU U Ha3HAUEHUEM;

2) naTpuoTHYecKOe BOCIIMTAHHE:

c(OPMUPOBAHHOCTh POCCHUHCKON TIpaKJaHCKOM HACHTUYHOCTH, YB&KEHHS K TMPOILIOMY M HACTOSALIEMY POCCHMCKOW MaTeMaTHKH,
[IEHHOCTHOE OTHOIIEHHE K JIOCTHKEHHUSM POCCHUICKUX MAaT€MaTUKOB M POCCUUCKON MaTEMATHYECKOM IIKOJIbI, UCIIOIb30BAHUE ATUX JIOCTHKEHUH
B IPYTUX HayKax, TEXHOJOTHUAX, chepax IKOHOMUKH;

3) 1yXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HAHHE JYXOBHBIX II€HHOCTEH pPOCCHIICKOTO Hapoja, CQOPMHUPOBAHHOCTH HPABCTBEHHOIO CO3HAHMS, STHYECKOrO MOBEIEHUS,
CBA3aHHOTO C MPAKTUYECKUM NPUMEHEHUEM JOCTHMKEHUHW HAyKH M JIEATEIbHOCTBIO YYEHOTO, OCO3HAHME JIMYHOTO BKJIAJa B TOCTPOCHUE
YCTOMYHMBOTO OYAYIIETro;

4) acTeTHYeCKOEe BOCIIMTAHME:

ACTETUYECKOE OTHOIIEHHE K MHUPY, BKJIIOYAs 3CTETUKY MAaTeMaTHYECKHX 3aKOHOMEPHOCTEH, 0ObEKTOB, 3aJa4, PelIeHUuM, pacCyXJACHUH,
BOCIIPUMMYHMBOCTb K MATEMaTUYECKUM aCII€KTaM pa3JIMYHbIX BUJIOB UCKYCCTBA;

5) pusnyeckoe BociuTaHuE:

c(OpMUPOBAHHOCTh YMEHUSI MIPUMEHATh MaTeMaTHUECKHUE 3HAHUS B MHTEpecax 370pOBOro U 0e30macHOro o0pasa >KU3HH, OTBETCTBEHHOE
OTHOIIIEHHE K CBOEMY 3JI0POBBIO (3I0pOBOE MUTaHUE, COANaHCHPOBAHHBIN PEXUM 3aHATHI M OTAbIXa, peryispHas (usnueckas aKTHBHOCTB),
(buznyecKoe COBEPIICHCTBOBAHKE MPU 3aHATUSIX CIOPTUBHO-03/I0POBUTEIBHON A€ATEIHHOCTHIO;

6) TpynoBoe BocnnuTaHue:

TOTOBHOCTH K TPY/y, OCO3HAHUE LIEHHOCTH TPYIO0JII00Us, HHTEpEC K Pa3nuyHbIM chepaM npodecCHOHaIbHON eATeIbHOCTH, CBA3aHHBIM C
MaTeMaTHUKON U e€ MPUI0KEHUSIMU, YMEHUE COBepIIaTh OCO3HAHHBIA BbIOOpP Oymyiieil mpodeccuu u peann30BbIBaTh COOCTBEHHBIE KU3HEHHbBIC
IUTaHbl, TOTOBHOCTh M CIIOCOOHOCTh K MaTeMaTH4YEeCKOMY OOpa30BaHUIO M CaMOOOPa30BAaHUIO HA MPOTSHDKEHUM BCEH JKM3HM, TOTOBHOCTH K
AKTUBHOMY YYaCTHIO B PELICHUH MPAKTUYECKUX 3a/1a4 MAaTEMAaTUUECKON HAIIPABJICHHOCTH;

7) 3K0JI0THYeCKOe BOCIINTAHHE:

Cc(OPMHPOBAHHOCTH HKOJOTMUECKON KYIbTYpbl, IOHUMaHHE BIMSHUSA COLMATBHO-IKOHOMUYECKUX MPOLIECCOB HA COCTOSHUE MPUPOJHON U
COLIMAJIBHOM Cpejibl, OCO3HAHUE TI00aBHOIO XapakTepa SKOJIOTMYECKUX Mpo0JsieM, OpUEeHTAIMsl Ha IPUMEHEHHEe MaTeMaTHUeCKUX 3HaAHUN JUIs
peleHus 3a/1a4 B 00JIaCTH OKPYKaIOIIel cpe/ibl, IIIaHUPOBAHUE ITOCTYIKOB U OLIEHKH X BO3MOYKHBIX IOCIIEACTBUN JJIS1 OKPYKAIOLIEH CpeJibl;



8) HeHHOCTH HAYYHOI 0 MO3HAHUS:

c(OPMHUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO DAa3BUTHA HAYKH W OOIIECTBEHHOW IPAKTHKH,
MOHMMaHNE MaTEeMaTUYECKON HayKd Kak c(epbl YeIOBEYECKOH NeATEIbHOCTH, TAMOB €€ Pa3BUTUS M 3HAYMMOCTH JUIS PA3BUTHUS IUBIIIHN3AIHIH,
OBJIQJIEHUE SA3BIKOM MaTEMAaTUKHM W MaTeMaTU4YEeCKOW KyJIbTypOoll Kak CpEICTBOM IIO3HAHUS MHpA, FTOTOBHOCTb OCYIIECTBISATh MPOEKTHYIO U
HCCIIEIOBATENbCKYIO AEATEIbHOCTh UHIUBUAYAIBHO U B TPYIIIE.

METAINIPEAMETHBIE PE3YJIbTATHI

IMo3naBaTebHbIE YHHMBeEpPCAJIbHbIE YueOHbIE JeHCTBUS

ba3oBbIe Joruueckue AecTBUA:

BBIBJSITh W XapaKTePU30BaTh CYIIECTBEHHBIE TPU3HAKA MATEMAaTHYECKUX OOBEKTOB, IOHATHN, OTHOIICHUH MEXIy TOHSATHIMH,
(hopMyIUpOBaTh OMPECICHHS TIOHITHI, YCTaHABIMBATh CYIIECTBEHHBIM MPU3HAK KIacCHU(UKAIMU, OCHOBAHMS JIsi 00OOIEHNUSI U CpPaBHEHUS,
KPUTEPHUH TTPOBOIMMOTO aHAIN3A,

BOCIIPUHUMATh, (OPMYJIUPOBATH M MPEOOPA30BHIBATH CYXJCHUS: YTBEPAUTEIbHBIC W OTPHIIATENIbHBIC, €UHUYHBIC, YaCTHBIE W OOIIHeE,
YCIIOBHBIC;

BBISBJSITh MaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aWMOCBSI3M M TPOTUBOpeuMsi B (akTaxX, JaHHBIX, HAOMIOJEHUSX W YTBEPKICHUSX,
npeasiaraTh KpUTEPUH /IS BBISBIICHHS 3AKOHOMEPHOCTEH 1 MPOTHBOPEUHH;

JIeNIaTh BBIBOJIBI C MCIIOJIb30BaHUEM 3aKOHOB JIOTUKH, IETYKTUBHBIX U MHIYKTUBHBIX YMO3AKIIOUEHUH, YMO3AKITIOUCHUH TI0 aHAJIOTHH;

MIPOBOJIUTh CaMOCTOSITEJIBHO JIOKA3aTEIbCTBA MAaTEMAaTHYECKUX YTBEPXKJICHUU (TIPsIMBbIE W OT MPOTHBHOTO), BBHICTPAMBATh apryMEHTAIIHIO,
MIPUBOIUTH IPUMEPHI U KOHTPIIPUMEPBI, 000CHOBBIBATh COOCTBEHHBIC CYKJICHHS U BBIBOJIBI;

BBIOMpATh Croco0 perieHus yueOHOW 3a7aun (CpaBHMBATh HECKOJIBKO BapHAHTOB PEIICHHs, BHIOMpaTh HanbOosee MOIXOMAIUNA ¢ yIETOM
CaMOCTOSITEJIBHO BBIJICIICHHBIX KPUTEPHER).

Ba3oBble nccienoBarebCcKHue NeHCTBUA:

HCII0JIb30BAaTh BOMPOCHl KaK HCCIEAOBATEIbCKUM HMHCTPYMEHT MO3HAHMS, (HOPMYIUPOBATh BOIPOCHL, (DUKCHpYIOIUE MPOTHUBOpPEUHE,
npo0ieMy, YCTaHaBIMBATh HCKOMOE U JaHHOE, JOPMHUPOBATH TUIIOTE3Y, ApTyMEHTUPOBATh CBOIO MO3UIINI0, MHEHHE;

MIPOBOJUTH CAMOCTOSITENIFHO CIUIAHWPOBAHHBIN AKCIIEPUMEHT, UCCIIEI0OBAHIE MO0 YCTAHOBIIEHUIO OCOOEHHOCTENH MaTeMaTHYeCKOr0 00bEKTa,
SIBJIICHUS, TIPOIIECCA, BBISIBJICHHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMHU, ABICHUSIMU, POILIECCAMU;

CaMOCTOSITENIbHO (OPMYTHUPOBAaTh OOOOIIEHHS W BBIBOJABI MO pe3ylbTaTaM MPOBEAEHHOTO HAOMIOIEHUs, HCCIEAOBAHUS, OICHUBAThH
JOCTOBEPHOCTH MOJTYYEHHBIX PE3yIbTAaTOB, BHIBOJOB U 000O0IICHMIA;

MIPOTHO3UPOBATh BO3MOKHOE PAa3BUTHE MPOIIECCA, & TAKXKE BBIBUTATh MIPEAINOJIOKEHNS O €r0 Pa3BUTUH B HOBBIX YCIOBUSIX.

Padora ¢ undopmanueii:

BBISIBIIAATH Ae(pUIIUTHI MHPOPMAIIUU, JTAHHBIX, HEOOXOJUMBIX JIUIsl OTBETA HA BOMPOC U AJISl PEUICHUS 3a/1a4H;



BBIOMpaTh MH(OPMAIMIO W3 MCTOYHUKOB PAa3IMYHBIX THIIOB, aHAIM3WPOBATh, CHCTEMATH3MPOBATH M WHTEPHPETHPOBATH HH(OpMAIUIO
Pa3IMYHbIX BUJOB U (POPM IPEACTABICHUS;

CTPYKTYpUPOBaTh MH(POPMAIHIO, TPEACTABIATE €€ B Pa3IHMUHBIX (OPMAaX, WILTIOCTPUPOBATH IPahUIECKH;

OILICHUBATh HAAEKHOCTH HH(OPMAIIHH IO CAMOCTOSTENIFHO CHOPMYIMPOBAHHBIM KPUTEPHSIM.

KoMMmyHukaTuBHBIe YHUBepcaIbHbIe y4eOHbIe el CTBUS

OO0wmenne:

BOCIIPpUHUMAThb U q)OpMYJIHpOBaTI) CY)XICHUA B COOTBCTCTBHUH C YCIIOBHUAMH U LECTIAMU O6HI€HI/I$[, SCHO, TOYHO, 'PaMOTHO BbIPpaXXaTb CBOIO
TOYKY 3pC€HHUA B YCTHBIX U MMCbMCHHBIX TCKCTAX, AaBAaTh MOSACHCHUA 110 X004y PCIICHHA 3aa4i, KOMMCHTUPOBATH HOJIy‘IeHHI)IfI PE3ybTAaT,

B X0Jie 00CYXKIeHHs 3a7jaBaTh BOIPOCHI O CYIIECTBY 00CYX AaeMOU TeMbI, TPOOJIEMBI, pelIaeMoi 3a7auu, BbICKa3bIBaTh UIEU, HAIICIIEHHBIE
Ha MOUCK PpCHICHUSA, COTTIOCTABJIATh CBOU CYXKJACHUA C CYXXKACHHUAMU APYIrUX YUaCTHHUKOB JUajiora, O6H3py>KI/IBaTI) pas3inune u CXO0ACTBO HO3I/II.H/II71, B
KOppeKTHOH (opMe GOopMyTUpOBATH Pa3HOTIACHS, CBOU BO3PAXKEHUS;

MpEACTABIATE PE3YJIbTAThI PCIICHUA 3aaa4u, SKCIICPUMEHTA, UCCICAO0OBaHMA, IIPOCKTA, CAMOCTOATCIIbBHO BI)I6I/IpaTI) CbOpMaT BBICTYIIJICHUA C
y4€TOM 3ajjad MPEe3eHTANN U 0COOEHHOCTEN ayTUTOPUH.

PeryasiTuBHble YHHBepPcaJbHbIe YUeOHbIe 1eCTBUSA

Camoopranuszanms:

COCTaBIIATh IUJIaH, AJITOPUTM pELIEHUS 3a/Jaud, BBIOMPATh CMOCOO pemeHus ¢ y4ETOM MMEIOIIHUXCS PECYpcoB U COOCTBEHHBIX
BO3MOXHOCTEH, apryMeHTHPOBATh U KOPPEKTHUPOBATh BApUAHTHI PELICHUN ¢ y4ETOM HOBOI HH(OPMAIIHH.

CaMOKOHTPOJ1b, SMOLMOHAIbHBIN HHTEJICKT:

BJIaJIeTh HAaBBIKAMHU MMO3HABATEJIBHON pedIeKCuu Kak OCO3HAHUS COBEPIIAEMBIX ACHCTBHIM M MBICIUTENbHBIX MPOLIECCOB, UX PE3YIbTATOB,
BIIAJIETh CIIOCO0aMH CaMOIIPOBEPKHU, CAMOKOHTPOJIA ITpoliecca U pe3yabTaTa pelieHusl MaTeMaTHYeckou 3a/1auu;

MpeIBUJIETh TPYAHOCTH, KOTOpPbIE€ MOTYT BO3HHUKHYTH IMpPH PEUICHUH 33Ja4d, BHOCHUTb KOPPEKTUBBI B JESATEIHHOCTh Ha OCHOBE HOBBIX
00CTOSITENLCTB, JaHHBIX, HAMIEHHBIX OLIUOOK, BBISIBJICHHBIX TPYAHOCTEH;

OIICHUBATh COOTBETCTBUE PE3Y/IbTATa LEIH U YCIOBUSAM, OOBSICHATH MIPUYHHBI JOCTHYKEHUS UM HETOCTUKEHUS PE3yJIbTaTOB JEATEIbHOCTH,
HaXOJHUTh OIINOKY, 1aBaTh OI[CHKY TPHUOOPETEHHOMY OTIBITY.

CoBMecTHas1 1eSITEeILHOCTD:

MOHUMATh U HCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHON W HHIWBUIYaTbHOW pabOTHI MPHU pEIIeHUU Y4eOHBIX 3a/ady, MPUHUMATH IIelb
COBMECTHOH JIeATENBHOCTH, TUIAHUPOBATh OPTaHU3AIMI0 COBMECTHOM pabOThI, pacHpeeNaTh BUIbI padoT, TOTOBAPUBATHCS, OOCYKIAATh MPOLIECC
U pe3ynbTat paboThl, 000011aTh MHEHUS HECKOIBKUX JTFO/ICH;

y4acTBOBATh B IPYMIOBBIX opMax paboThl (00CykIeHUsI, 0OMEH MHEHUI, «MO3TOBbIE IITYPMbD» U UHBIE), BBITIOTHATH CBOIO YacTh pabOTHI
U KOOPJAWHUPOBATH CBOW JIEHCTBUS C IPYTMMH YJe€HAMH KOMAaHJbI, OLICHHBATh KAaueCTBO CBOETr0 BKJIaJga B OOMIMHA MPOAYKT MO KPUTEPUSM,
chOpMyITUPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUS



HNPEIMETHBIE PE3YJIbTATbBI

K koniy 10 kjaacca oOydaroniuiicss HAyIuTCs:
cBOOO/THO OTIEPHPOBATH OCHOBHBIMH MOHATUSIMH CTEPEOMETPHUH TIPU PEIICHUH 3a/1a4 U TIPOBEICHUN MaTEeMaTHUECKUX PAaCCyKICHUH;
MIPUMEHSTH AaKCUOMBI CTEPEOMETPUHU U CIIEICTBUS U3 HUX IIPU PELLICHUU N'€OMETPUYECKUX 3a/1ay;
KJIaCCU(UIIMPOBATH B3aUMHOE PACIOJIOKEHUE MPSAMBIX B IPOCTPAHCTBE, TNIOCKOCTEH B TPOCTPAHCTBE, MPSAMBIX U IJIOCKOCTEN B IPOCTPAHCTBE;
CBOOOJHO ONEpPUPOBATH MOHATHUAMU, CBA3aHHBIMU C YIJIAMH B IPOCTPAHCTBE: MEXKIY IPSIMBIMU B IPOCTPAHCTBE, MEKTY IPSIMON U TNIOCKOCTHIO;
CBOOOHO ONEpUPOBATH MOHATHUAMH, CBA3aHHBIMH C MHOTOTpaHHUKaMU;
CBOOOJHO PacliO3HAaBAaTh OCHOBHBIE BU/Ibl MHOTOI'PaHHUKOB (TIpU3Ma, MUpaMua, MPsIMOYTOJIbHBIN Mapajienenumnes, Kyo);
KJ1acCu(PUIIMPOBaTh MHOTOTPAHHUKH, BRIOMpasi OCHOBAHMS JIJIS KJIACCU(DUKAITNN;
CBOOOJHO OTEpUPOBATH MOHATHUAMU, CBA3aHHBIMH C CEYE€HHEM MHOTOTPAHHUKOB IJIOCKOCTHIO;
BBINIOJIHATh TapajuiebHOe, IEHTpalbHOE M OPTOrOHAJIbHOE MPOEKTHPOBAaHHWE (UTYpP Ha IUJIOCKOCTh, BBIMOJIHATH H300paxeHus Quryp Ha
IJIOCKOCTH;
CTPOUTH CEYEHHUSI MHOTOTPAHHUKOB Pa3IMUHBIMU METOIaMHU, BHITIOIHSATH (BBIHOCHBIE) IJIOCKUE YEPTEXKH U3 PUCYHKOB MPOCTHIX OOBEMHBIX GUTYp:
BH/JI CBEPXY, COOKY, CHH3Y;,
BBIYMCIIATH TUIOIIAU TOBEPXHOCTEH MHOTOTPaHHUKOB (TpU3Ma, TUpaMua), TeOMETPUUYECKUX Te ¢ MPUMEHEHUEM (POopMYyIT;
CBOOOJHO OMEPUPOBATh MOHITHSIMH: CUMMETPUSI B MPOCTPAHCTBE, LEHTP, OCh U IUIOCKOCTh CUMMETPUHU, LIEHTP, OCh U IIOCKOCTh CUMMETPUU
¢burypsi;
CBOOOJHO OMEPUPOBATH MOHATUAMHU, COOTBETCTBYIOLIUMHU BEKTOPaM U KOOPAWHATAM B MPOCTPAHCTBE;
BBITIOJIHATH ACUCTBUS HAJl BEKTOPAMU;
pelaTh 3aa4M Ha J10Ka3aTeIbCTBO MAaTEMAaTHUECKUX OTHOILIEHUI U HaXO0XK/IEHUE TeOMETPUUYECKUX BEJIMYUH, IPUMEHSS U3BECTHBIE METOIbI IIPU
pElIeHUH MaTeMaTHYECKUX 3a/1a4 TOBBIIIEHHOTO U BBICOKOTO YPOBHS CJIOKHOCTH;
MIPUMEHSTH MPOCTEUIIINE MPOrPAMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHUKAIIMOHHBIE CUCTEMBI ITPU PEIICHUU CTEPEOMETPHUECKUX 3a/1a4;
W3BJIEKaTh, IMPEOOPa30BBIBATE UM HHTEPIPETUPOBATH HH(MOPMALIMIO O MPOCTPAHCTBEHHBIX T€OMETPUYECKHX (UTypax, MPEACTABICHHYIO Ha
YyepTekax U pUCYHKAX;
MIPUMEHSTH MOJIyYeHHbIC 3HAHMS HA MPAKTUKE: CPABHUBATH U aHAM3UPOBATh pPealibHbIE CUTYAI[UH, IPUMEHITh N3YUYEeHHBIC MOHSATHS B MPOLIECce
MOUCKA PEHIeHUs] MaTeMaTU4YeCKH CPOPMYITMPOBAHHOW MPOOJIIEMbI, MOAECTUPOBATh PEATbHBIE CUTYallMd Ha S3bIKE T'€OMETPHUH, HCCIENOBATh
MMOCTPOEHHBIE MOJENN C UCTIOJIb30BAaHUEM I€OMETPUUECKUX MOHATHI U TeopeM, ammapaTa aiareOpbl, pemaTh NpakTUYecKre 3a/1auu, CBS3aHHBIE C
HAaxO0KJICHUEM F€OMETPUUECKUX BEJINYUH;
HMMETh MPEeJICTaBIIeHUsI 00 OCHOBHBIX ATaNax pa3BUTHs T€OMETPUH KaK COCTaBHOU YacTu (hyHIaMEHTa pa3BUTHSI TEXHOJOTHUI.

K koniy 11 kinacca oOyyaromuiicss HayqYuTCS:



cBOOOJTHO OTIEpUPOBATH MOHATUSMH, CBS3aHHBIMH C LWIMHAPUYECKOH, KOHUYECKOW M C(HepUdecKoil MOBEPXHOCTSAMH, OOBACHATH CIIOCOOBI
MIOJIyYEHUS;

ONEpUPOBATh NOHATUSIMHU, CBA3aHHBIMU C TE€JIaMH BPALCHUS: IUJIMHAPOM, KOHYCOM, CEpOi U 1IapoMm;

pacro3HaBaTh Tela BpalleHus (MUINHIP, KOHYC, cdepa i map) U 00BSICHATH CIIOCOOBI TOTydeHHs TeJ BpaIlCHUS;

KJIacCU(PHUITMPOBATh B3aUMHOE PACIIOJIOKEHUE CPEPHI U TUIOCKOCTH;

BBIYMCIIATh BEJIMYMHBI 3JIEMEHTOB MHOTOTPAHHUKOB U TeJNl BpalleHHs, 0OBEMBI M IJIOLIAAN MOBEPXHOCTEN MHOTOTPAHHUKOB M TEJl BPALICHMUS,
reOMETPUYECKUX TEJI C IPUMEHEHHEM (POopMyII;

CBOOOJHO ONEpPUPOBATH NOHITUSAMHU, CBA3AHHBIMU C KOMOMHAIMSIMU TeJl BpallleHUs] 1 MHOTOI'PaHHUKOB: MHOTOTPaHHUK, BIMCAHHBIN B cdepy U
OTHMCAaHHBIN 0K0JIO cdepsbl, chepa, BOMCAHHAS B MHOTOTPAaHHUK HJIN TEJIO BPALCHMUS;

BBIYHCIISATH COOTHOUICHUSI MEXKAY TUIOIIAIIMU TOBEPXHOCTEN 1 00bEMaMu NOJIOOHBIX TeJl;

n300paxaTh M3ydaemble (PUTYphI, BBINOJHATH (BBIHOCHBIE) IJIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (GUIYp: BUJ CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUEHUs TEJ BPAIICHHUS;

U3BJIEKAaTh, WHTEPIPETHPOBATH M IMpeoOpa3oBbIBaTh MH(GOPMALMIO O MPOCTPAHCTBEHHBIX T€OMETPUYECKUX (GUTypax, MPEACTaBIECHHYIO Ha
yepTekax U pUCYHKax;

CBOOOJTHO ONEPUPOBATH MOHATHEM BEKTOP B IPOCTPAHCTBE;

BBITOJIHATh ONEPALUH HaJl BEKTOPAMU;

3aJaBaTh IUIOCKOCTh YPAaBHEHUEM B JIEKapTOBON CHUCTEME KOOPAMHAT;

pelaTh reOMeTpUYECKUe 3a/1a4i Ha BBIUYMCIIEHUE YIJIOB MEXIY NMPSAMBIMU M IUIOCKOCTSIMH, BBIUUCICHHE PACCTOSHUI OT TOUYKHU JIO0 IIOCKOCTH, B
LI€JIOM, Ha IPUMEHEHUE BEKTOPHO-KOOPAUHATHOIO METO/1a IPH PEIICHUM;

cBOOOJIHO ONEPUPOBATH MOHATHIMHU, CBSI3aHHBIMU C IBUKEHUEM B IIPOCTPAHCTBE, 3HATh CBOMCTBA ABUKEHMUIA;

BBITNOJIHATh U300paKeHUsI MHOTOTPAHHUKOB U TE€J BpalllEHHs IPU MapajuleIbHOM NEPEHOCE, LIEHTPAIbHON CUMMETPHUH, 3epKalbHON CUMMETPHH,
IIPU [IOBOPOTE BOKPYT MPSMOHi, TpeoOpa3zoBaHus N0J00Us;

CTPOMTh CEUEHHMs] MHOTOIPAaHHUKOB M TeJl BpAIICHUSA: CEUeHHMs LWIMHApA (MapauielbHO M HEpHeHAUKYISPHO OCH), CEUEHHUs KOHyca
(mapasuienbHbIe OCHOBAHUIO U ITPOXOAAIIME Yepe3 BEPIIMHY), CEUCHUS L1apa;

UCIOJb30BATh METOIbI IOCTPOEHUS CEYEHUI: METOJI CJIEZIOB, METO/1 BHYTPEHHETO MPOEKTUPOBAHMSI, METO/ IEPEHOCa CEKYIIEH TIOCKOCTH;
JI0Ka3bIBaTh FT€OMETPUYECKUE YTBEPHKACHUS;

MPUMEHATh FeoMeTpudeckue (HakThl Uil PELICHUS CTEPEOMETPUYECKHX 3a/ad, MPEroararolliiX HECKOJbKO IIAroB pPEIIeHUs, €CIH YCIOBHS
IIPUMEHEHMs 3aJJaHbl B SIBHOM U HESIBHOU (opMme;

pelaTh 3a1a4y Ha J0Ka3aTeIbCTBO MATEMATUYECKMX OTHOIIEHUH U HAXO0KJIEHUE N'€OMETPUUYECKUX BEIUYNH;

IIPUMEHSTH IPOrPAMMHBIE CPEACTBA U AIEKTPOHHO-KOMMYHUKAIIMOHHBIE CUCTEMBI ITPHU PEILIEHUN CTEPEOMETPUUECKHX 3aay;

IIPUMEHSTH MOJy4YEHHBIEC 3HAHUS HA MPAKTUKE: CPABHUBATh, aHAIIM3UPOBATh U OLIEHUBATh PEAJIbHBIE CUTYAl[UH, IPUMEHSITh U3YUYEHHBIE TIOHSTHS,
TEOpEeMbI, CBOMCTBA B MPOIIECCe MOUCKA PELISHUs] MaTeMaTHUeCKH C(OPMYIMPOBAHHON MPOOIEMBbI, MOJETUPOBATh pealIbHbIE CUTYallUU Ha S3bIKE



F€OMETPHUH, HCCIIEAOBaTh IOCTPOCHHbIE MOJEIU C HCIOJIb30BAHUEM T'€OMETPUYECKMX IOHSITUH U TEOpeM, ammapaTta aireopbl, pelarb
IIPAKTUYECKHE 3a7a41, CBSI3aHHBIE C HAX0XKJACHUEM T'€OMETPUYECKUX BEIIMYHH;
® UMETh IIPEJICTaBICHUs 00 OCHOBHBIX ATalax pa3BUTHS T€OMETPUU KAaK COCTABHOM 4acTu (yHIAMEHTA Pa3BUTHUS TEXHOJIOTHl.






TEMATHYECKOE IINTAHUPOBAHHUE

10 KIIACC

Ne H Koauuecrso uacos DJIeKTpOHHbIe (I (PPOBbHIE)

u/n anMeHOBaHMe Pa3/eJioB U TeM MPOrpaMMbl Beero Konrpoabhbie | Ipaktuueckn | GpazoBaTe/bHbIE PECYPChI
padoThI e padoThI

1 BBenenue B cTepeoMeTpurio 23 1 https://m.edsoo.ru/FOMGVRWHE

2 B3anmHoe pacnonokeHue npsMbIX B TPOCTPAHCTBE 6 1 https://m.edsoo.ru/SECB310PZ

3 [TapannenbHOCTh NPSIMBIX U TJIOCKOCTEN B MPOCTPAHCTBE 8 https://m.edsoo.ru/T2NNAUSWK

4 [lepneHMKYISIPHOCTD NMPSAMBIX U INIOCKOCTEN B o5 https://m.eds0o.ru/7KZVSHHVO

MPOCTPAHCTBE

5 VYTIIbI B pacCTOSTHUS 16 1 https://m.edsoo.ru/AHGUTWH2F

6 MHoTOrpaHHUKH 7 1 https://m.edsoo.ru/88UACE52Y

7 BekTopsl B mpocTpaHcTBe 12 https://m.edsoo.ru/IDKRAGO3N

8 [ToBTOpEeHME, 0000IIEHNE U CUCTEMATU3AIMS] 3HAHUHT 5 2 https://m.edsoo.ru/EVUE9AZ7J

OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 102 6 0

11 KJIACC

Ne H Kosmecrgo uacos JuaexkTpoHHbIe (HUGPpOBHIE)

/i anMeHOBaHMe Pa3/ieJioB U TeM MPOrpaMMbl Beero Kontpoabubie | Ipaktuueckue | o 6pazoBaTeIbHbIE PECYPCHI
padoThI padoThI

1 AHanuTHu4ecKas reoMeTpus 15 1 https://m.edsoo.ru/FOMGVRWHE

2 [ToBTOpEHME, 0000IIEHNE U CUCTEMATH3AIMS 3HAHUT 15 1 https://m.edsoo.ru/5SECB310PZ

3 O6bEM MHOTOTpAaHHUKA 17 1 https://m.edsoo.ru/T2NNAUSWK

4 Tena BpaieHus 24 1 https://m.edsoo.ru/7KZVSHHVO

5 [Tnomaau moBEpXHOCTU U OOBEMBI KPYTIIBIX Tell 9 1 https://m.edsoo.ru/AHGUTWH2F

6 JIBroxeHust 5 1 https://m.edso00.ru/88UACES2Y

7 [ToBTOpeHue, 06001IeHNE U cUCTeMaTU3allus 3HAHUI 17 2 https://m.edsoo.ru/IDKRAGO3N

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0
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IPOBEPAEMBIE TPEBOBAHMS K PE3YJIbTATAM OCBOEHUS OCHOBHOM OBPA30OBATEJIBHOM INPOT'PAMMBI

10 KUIIACC
Kon . .
I PR IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThl 0CBOEHHSI OCHOBHOI 00pa30BaTe/IbHOI IPOrPaMMBbI Cpe/iHero 001ero
pesyRTan o0pa3zoBanus
7 I'eomerpus
7.1 OnepupoBaTh NOHATUSAMU: TOUKA, psAMasi, INIOCKOCTb
7.2 [TpuMeHsTh aKCHOMBI CTEPEOMETPHUH U CIICACTBHUS M3 HUX MPU PEIICHUH TEOMETPUIECKUX 33124
7.3 OmnepupoBaTh MOHATUSME: TAPAJUICTHHOCTD U TIEPIICHINKYISIPHOCTD MPSIMBIX H IJIOCKOCTEH
7.4 KnaccuduimpoBars B3auMHOE pacioioKeHUE MPSIMbIX U IUNIOCKOCTEH B IPOCTPAHCTBE
75 OmnepupoBaTh MOHATHSAMH: ABYTPAHHBIM yroJl, TpaHU JBYIPaHHOTO yriia, peOpo ABYrpaHHOTO YIJa, JUHEWHBIA YToJ
JBYI'PAHHOTO yIila, FpaycHasi Mepa JBYIPaHHOTO yria
76 OHCpHpOBa:l:I) HNOHATUSAMHM: MHOTOTPAaHHMK, BBINYKIBIA M HEBBITYKIbIH MHOTOTPaHHUK, 3JEMEHTbl MHOTOIPAHHUKA,
IIPABUIIbHBII MHOTOTPAHHUK
7.7 Pacmo3naBaTh OCHOBHBIE BHIBI MHOTOT'PAHHUKOB (TMpaMKIa, TPU3Ma, MPSMOYTOJIbHBIN Mapajuieenunea, Kyo)
78 KnaccupunupoBaTb MHOTOTpaHHUKH, BBIOMpas OCHOBaHMS JUId  KJIAacCU(PUKALMK  (BBIIYKJIbIE M HEBBINYKIbIE
MHOTOI'PaHHUKH, [TPABUIIbHBIE MHOTOTPAHHUKH, NIPSIMbIE U HAKIIOHHbIE PU3MBI, TapaJuIeIeUIIE/Ibl)
7.9 OnepupoBaTh NOHATUSAMH: CEKYIasl INIOCKOCTh, CEUEHNE MHOTOTPAHHUKOB
7.10 OOBACHATH MPUHLUIIBI IOCTPOCHUSI CEYCHUI MHOTOIPAaHHUKOB, MCIIOJIb3Yys METO/ CJIE/IOB
711 CTpE)PITL CEYEHMsI MHOTOI'PAaHHUKOB METOJ/IOM CJIEJIOB, BBINOJHATH (BBIHOCHBIE) MJIOCKUE YEPTEKU M3 PUCYHKOB IPOCTHIX
00BEMHBIX QUTYp: BUJI CBEPXY, COOKY, CHU3Y
Pemate 3amauM Ha HaXOXKJAECHUE T'€OMETPUYECKHUX BEIMYMH MO o0pa3laM WM aJIropuTMaM, IOpPUMEHssl H3BECTHbIE
7.12 aHAJIMTUYECKHE METOJbI MPU PELICHUH CTaHIApTHBIX MAaTEeMAaTHYECKUX 3aJjad Ha BBIYMCICHHUE PACCTOSHUNA MEXAY IBYMs
TOUYKaMH, OT TOUYKHU J0 NMPSIMOH, OT TOUKHU JI0 TNIOCKOCTH, MEK/Y CKPEIIMBAIOLIUMUCS MPSIMBIMU
Pemate 3a7auM Ha HaXOXKJAEGHUWE T'€OMETPUYECKHUX BEIMYMH MO o0paslaM WM aJIropuTMaM, HpUMEHssI H3BECTHbBIE
7.13 aHAJIUTUYECKHE METOJAbl MpHU peIIeHUWH CTaHIAPTHBIX MaTeMaTMYeCKMX 3ajlad Ha BBIYHCIEHUE YIJIOB MEXIY
CKPELIMBAIOIIUMHUCS MPSIMBIMH, MEXTy IPSIMOM U IIIOCKOCTHIO, MEXK/Ty INIOCKOCTSIMU, IBYTPAaHHBIX YIJIOB
714 Bbrancnare 00bEMBI 1 TUIOMAAN TOBEPXHOCTEH MHOTOTPAHHUKOB (ITPU3Ma, MUpaMKJIa) ¢ IpUMEHEHuEM (OpMYJI, BBIYUCIIATD

COOTHOHICHUSA MCIKAY TNIOIAAAIMU HOBCpXHOCTeﬁ, 00BEMaMH HO,Z[O6HLIX MHOT'OTpaHHHUKOB




OHepI/IpOBaTI) MOHATHUAMU: CUMMETPHUA B IMPOCTPAHCTBC, LHCHTP, OChb U INJIIOCKOCTb CUMMCTPUH, LCHTP, OChb W IINIOCKOCTH

7.15
CUMMETPHH (QUTYPHI
716 W3BnekaTh, mpeoOpa3oBbIBATh M HWHTEPIPETHPOBATH HHMOPMAIMIO O MPOCTPAHCTBEHHBIX T'€OMETPHUYECKUX (QHUrypaXx,
MPEJCTABICHHYIO Ha YePTEX,axX M PUCYHKaX
717 [TpumensTe Teomerpuyeckne (aKThl IS PEHICHUS CTEPEOMETPUYECKHX 3a7ad, TMPEAINOJIaraloInX HECKOJIBKO IIaros
peleHs, eClIi YCIOBUS IPUMEHEHUS 3a/IaHbI B IBHOU (opme
718 [IpuMeHsTH TpOCTEWIIHE TPOrpaMMHBIE CPEICTBA W JJIEKTPOHHO-KOMMYHHKAIIMOHHBIE CHUCTEMBI TIPH  PEHICHUH
CTEPEOMETPUIECKUX 33124
719 [MpuBoaMTH, TIpUMEpPH MATEMAaTHYECKUX 3aKOHOMEPHOCTEH B TPUPOJAE M JKU3HHU, PACIIO3HABATH IMPOSIBICHUE 3aKOHOB
Te€OMETPUH B HCKYCCTBE
[TpuMeHsTh TOTyYeHHBIE 3HAHUS HA MPAKTHKE: aHAIM3HPOBATH PEajbHBIE CHTYallMH W MPHUMEHSTh M3y4YCHHBIC TMOHSITHS B
720 mporiecce IMoucKa pemeHrsi MaTeMaTHIecKu cHOpMyTHpPOBAaHHOM MTPOOIEMBI, MOJICIINPOBAThH peallbHbIe CHTYALIH Ha S3bIKE
TE€OMETPUH, HCCIE0BATh TMOCTPOCHHBIE MOJEIH C HWCIOJIh30BAHMEM TEOMETPHYECKHX TOHSATHH W TeopeM, ammapara
anreOpbl, pelaTh MPAKTHYECKUE 3a/1a4H, CBSI3aHHBIC C HAXOXKJACHUEM F€OMETPUICCKUX BEITMUNH
11 KJIACC
Kon . .
e IIpoBepsiemMble NpeAMeTHBIE Pe3yJILTATHI 0CBOCHHS OCHOBHOI 00pa30BaTeIbHOI MPOrPaMMBbI CPeIHEro 001Iero
e o0pa3oBaHus
6 ['eomeTpust
6.1 OnepupoBaTh NOHATUSMHU: LUIUHAPUYECKAs MOBEPXHOCTh, OOpa3ywoollue UIUIUHAPUYECKOW MOBEPXHOCTH, UWIHHID,
KOHHUYECKasi IOBEPXHOCTh, 00pa3yroline KOHMYECKOM MOBEPXHOCTH, KOHYC, chepruecKasi IOBEPXHOCTh
6.2 PacnioznaBatsk Tena BpameHus (LUIMHAP, KOHYC, cdepa u 1map)
6.3 OOBACHATH CIIOCOOBI MOJTYYCHHS T BpallleHus
6.4 KnaccugunupoBaTb B3aMMHOE paciooKeHHe cephl U MIIOCKOCTH
6.5 OmnepupoBaTh MOHATUAMU: IIAPOBOM CETMEHT, OCHOBAHHE CErMEHTa, BLICOTA CETMEHTa, I1apOBOI1 CJI0, OCHOBaHKE IIAPOBOTO
CJI051, BBICOTA IIAPOBOT'O CJIOSI, IIAPOBOM CEKTOp
6.6 Bbruncnare 00bEMBI 1 TUIONIAAM TOBEPXHOCTEH Tl BpallleHHsl, TeOMETPHUECKUX TeJl C TPUMEHEHHEM (opMyIl
6.7 OnepupoBaTh TOHSITHSIMH: MHOTOTPAaHHHK, BIUCAHHBIA B cepy M OMHUCAHHBIM OKoJO cdepbl, chepa, BOUCAHHAs B

MHOT'OT'paHHUK UJIK TCJIO BpaAIllCHU A




6.8 BBIYHCIIATE COOTHOMICHUS MEKTY TUIONIA/ISIMH TTOBEPXHOCTEH U 00bEMaMHU 110 T0OHBIX TEJ

6.9 N300paxkats n3ydaembie GUTYPHI OT PYKH B ¢ TPUMEHEHUEM IPOCTHIX YEPTEKHBIX HHCTPYMEHTOB

6.10 BrITIOJTHATE (BEIHOCHBIC) TUIOCKUE YEPTEKH U3 PUCYHKOB MPOCTBHIX 0O0BEMHBIX (DUTYpP: BHI CBEpXY, COOKY, CHU3Y; CTPOUTH
CCUCHUS TEJI BPAIICHUS

6.11 W3Biekath, WHTEPIPETHPOBATH W TPeoOpa3oBBIBATh WHPOPMAIUIO O MPOCTPAHCTBEHHBIX TEOMETPUYECKHX (urypax,
TIPEJICTABJICHHYIO HA YePTEKAX U PUCYHKAX

6.12 [IpumenHsaTh reoMmeTpuveckne (aKThl JUIS PEIICHUS CTEPEOMETPHUYSCKUX 3aJad, MPEANoIaraiiX HECKOJIBKO MIaroB
pENIeHHs, €CJIA YCIOBUS IPUMEHEHUS 3aIaHbl B IBHOUW (hopme

6.13 OnepupoBaTh MOHIATHEM: BEKTOP B IPOCTPAHCTBE

6.14 BBITIOJIHATE JICHCTBUS CIIOKCHHSI BEKTOPOB, BBIYUTAHUS BEKTOPOB M YMHOXKEHHS BEKTOpa Ha YHCIIO, OOBSICHATH, KaKUMU
CBOIiCTBAaMM OHHU 00J1a1ar0T

6.15 [TpuMeHSTh MPaBUIIO TTApAJUICTICITUIIC/IA TTPH CII0KCHUH BEKTOPOB
OmnepupoBaTh MOHATHSMHU: JIEKAPTOBBI KOOPAWHATHI B TPOCTPAHCTBE, BEKTOP, MOIYJIb BEKTOPa, PaBEHCTBO BEKTOPOB,

6.16 KOOPAMHATHl BEKTOpPa, Yroj MEXIy BEKTOpaMH, CKAISIPHOE MPOHM3BEACHUE BEKTOPOB, KOJUTMHEAPHBIE M KOMILIAHAPHBIE
BEKTOPHI

6.17 HaxomuTh cyMMy BEKTOPOB W TpPOM3BEICHHWE BEKTOpa Ha YHCIO, YroJI MEXAYy BEKTOpaMH, CKaJspHOE MNpPOHM3BEICHUE,
pacKiIaibIBaTh BEKTOP MO JBYM HEKOJUTMHEAPHBIM BEKTOPaM

6.18 3anaBaTh IUIOCKOCTh YPAaBHEHUEM B JICKAPTOBOW CHCTEME KOOPIMHAT

6.19 Pemrate npocreiime reoMeTpuyecKre 3a1a4u Ha IPUMEHEHHUE BEKTOPHO -KOOPIMHATHOTO METOA

6.20 Pemrate 3a7aun Ha JOKa3aTENBCTBO MATEMATUIECKAX OTHOIICHUI M HAXOXKICHUE TeOMETPHUYECKIX BEJIMYHMH MO 00pa3IiaM Win
QITOPUTMaM, IPUMEHsISI U3BECTHBIC METO/Ibl IIPU PEIICHUH CTAHJAAPTHBIX MATEMATHYCCKHX 3a/1a4

6.21 [IpumMeHsaTh, TpOCTEHIIME MPOTPAMMHBIC CPEACTBA W AJIEKTPOHHO-KOMMYHHKAIIMOHHBIE CHCTEMBI TPH  PEHICHUU
CTEPEOMETPUYCCKUX 3a1a4

6.22 [IpuBOAMTH MpHMEpPHl MAaTEMATUYECKUX 3aKOHOMEPHOCTEH B TPUPOJE M JKU3HHU, PACIO3HABATH MPOSBICHUE 3aKOHOB
T€OMETPUH B UCKYCCTBE
[IpuMeHsTh MoMydyeHHBbIE 3HAHHS Ha MPAKTHKE: aHATU3UPOBATh pPeallbHbIE CUTYallMd U MPUMEHSATh H3y4CHHbIE TIOHATHUS B

6.23 Mpoliecce MOKMCKa PelIeHUs] MaTeMaTHuecku chopMylnupoBaHHON MPOOIEMbI, MOJEIUPOBATh PeabHbIE CUTYallud Ha SI3bIKE

TCOMETpHUH, UCCIICAOBATHL IOCTPOCHHLIC MOACIIN C UCITIOJIb30BAHUCM I'COMECTPHUICCKUX MOHITUN U TCOPEM, allIapara anre6pbl,
peuIaTh MPAKTHYCCKUC 3aa9U, CBA3AHHBIC C HAXOXKACHHUEM I'COMCTPUYICCKHUX BCIIMUNH




Kox
7

MNPOBEPAEMBIE DJIEMEHTBI COAEP KAHUSA
10 KUIIACC

IIpoBepsiemMblii 31eMeHT COepPKAHUSA
I'eomerpus

7.1

OcCHOBHBIC TTOHATUS CTCPCOMCETPHH. TO‘IKa, mnmpsamas, IJIIOCKOCTh, IPOCTPAaHCTBO. [lonste 00 aKCHOMATUYECKOM MMOCTPOCHUU
CTCPCOMETPHUHN. aKCUOMBI CTCPCOMCTPHUU U CICACTBUA U3 HUX

7.2

B3aumHoe pacrnosio’keHue mpsiMbIX B IIPOCTPAHCTBE: MepeceKaroliyecs, napauieibHble U CKpellrBatouuecs npsamele. [lapanienbHocTb
NPSIMBIX U IUIOCKOCTEW B MPOCTPAHCTBE: MapajuleibHbIe MPSMble B MPOCTPAHCTBE, MapajUIeNbHOCTh TPEX MPSIMBIX, MapajuieIbHOCTh
MPSIMOM M TMJIOCKOCTH. YTJIBIC COHANpPaBICHHBIMU CTOPOHAMHM, YTOJ MEXAY MPSMBIMH B MpocTpaHCTBE. [lapamienbHOCTh MIIOCKOCTEH:
napajuleNibHble TUIOCKOCTH, CBOMCTBA MapajlieNbHbIX IUIocKkocTed. [Ipocreiimue mpocTpaHcTBeHHbIE (QUTYphl Ha IJIOCKOCTU: TETpa’Jp,
KyO, mapaJijiesienumnes, NoCTPOeHUe CeUeHUn

7.3

[lepneHIUKYISIpHOCTE NPAMOW W IUIOCKOCTH: MEPIEHAUKYISIPHBIE TMpsIMbIE B  IPOCTPAHCTBE, IMpsMble NapajljIeibHBIE W
MEPIEeHIUKYIApHbIE K IUIOCKOCTH, MPU3HAK MNEPHEHIAUKYISIPHOCTH MPSAMOM U IJIOCKOCTH, TeopeMa O MpsAMOW MepreHAUKYIIpHON
IUIOCKOCTH. YTJIbl B MPOCTPAHCTBE: Yrojl MEXKIY MPSAMON M TUIOCKOCTHIO, JBYTPAHHBIM Yroj, JUHEWHBIA YroJ ABYTPAHHOTO YIJIa.
[lepnieHuKyNnAp U HAKJIOHHBIE: PACCTOSHHUE OT TOUKH /IO TUIOCKOCTH, PACCTOSIHUE OT MPSIMOW JI0 IJIOCKOCTH, MpOeKuus (purypsl Ha
IJI0CKOCTb. [lepneHAuKyIsIpHOCTh MIIOCKOCTE!: MPU3HAK NEPIICHINKYIIPHOCTH ABYX IJI0cKOCTel. Teopema o TpEX mepneHAuKymIspax

7.4

IlonsaTue MHOI'OrpaHHHUKa, OCHOBHEBEIC OJOJICMCHTBI MHOI'OI'paHHMKA, BBIIYKJILIC W HEBBIIIYKILBIC MHOI'OI'PAaHHUKH, pa3BépTKa
MHOTI'OI'paHHHUKA. HpI/I3MaZ N-yrojgpHas NOpu3dMa, 'paHd M OCHOBAHHUs IIPpU3MBI, IpsMas W HaAKIOHHAas IPU3MBI, OOKOBasg M IMOJIHAS
IOBCPXHOCTD IMPU3MBEI. Hapaﬂnenennnez[, HpﬂMOYI‘OJ'IBHBIfI napaiiCJaCnuIiea u €ro CBOMCTBA. HI/IpaMI/I,Z[aZ N-yroJjbHasa nupamMuaa, rpaHu u
OCHOBAHHC IIMPaMU/IbI, OOKOBasg M MOJIHAA IMOBEPXHOCTh IMHUPAaMHU/bI, IIpaBUJIbHAA H yceqéHHa;I nupamMuyaa. OJIEeMEHTHI MIpU3MbI "
ImUpaMHuabI. HpaBI/IJ'II)HBIe MHOTI'OI'paHHUKHU: ITOHATHC IIPABHJIBHOI'O MHOI'OI'pAaHHHUKA, IIpaBUJIbHAA IIPHU3Ma W IIPpaBUJIbHAA IMHpaMU/ia,
IpaBUJIbHas TPCYroJjbHaA IUpaMUuIa U HpaBI/IJ'ILHHﬁ TCTPA P, KY6 Hpe,I[CTaBJ'IeHI/Ie O IIPAaBUIIBHBIX MHOI'OI'paHHHKAX: OKTa’ap,
AOJCKAd AP U UKOCAZAPYTHUC Ceuenus IMIPU3MbI U ITMPAMUIbI

7.5

CI/IMMCTpI/IH B IPOCTPAHCTBC. CHUMMCTPHA OTHOCHUTCIBHO TOYKH, HpHMOﬁ, IUIOCKOCTH. OJEMEHTHI CUMMCTPUU B IHpaMHUIaX,
ImapajlICICIMIICAaX, IIPABUJIIBHBIX MHOTI'OI'PAHHHUKAX

7.6

Bbruncnenue 3neMeHTOB MHOTOTPaHHUKOB: pEOpa, nuaroHany, yrisl. [lnomaas OOKOBON MOBEPXHOCTH M MOJHON MOBEPXHOCTH MPSIMOM
IIPU3MBI, IUIONIAJb OCHOBAHUH, TeOpeMa O OOKOBOM MOBEPXHOCTH HpAMOM mpu3Msbl. [Inomans G0KOBOM MOBEPXHOCTH M MOBEPXHOCTHU
IIPaBUIILHON MUpaMU[IbI, TEOpEMa O IO M yeceuéHHOM mupaMuibl. [lonsTre 00 00béMe. O0bEM NHMpaMuIbl, IPU3MBI

7.7

HO,[[O6HI>IC TCJIa B IPOCTPAHCTBC. CooTHo1IeHHS MCKAY INIoImagsiMu HOBCpXHOCTGfI, o0BEMaMu HO,[[O6HBIX TCII




11 KUIIACC

Kon IIpoBepsieMblii 31eMEeHT COEPKAHUSA
6 ['eomerpust

6.1 [unuaapudeckas MOBEPXHOCTh, O0Opa3yIOIIMe MUIUHAPUICCKONW IMOBEPXHOCTH, OCh IWIMHAPHUYECKON TOBepxXHOCTH. [lwmuHuap:
OCHOBaHHUs M OOKOBasi MOBEPXHOCTh, 00pa3yoliasi U 0Ch, TIIONIalb OOKOBOW U MOJIHOW MOBEPXHOCTH
Konnueckas moBepxHocTh, 00pa3yrolire KOHUYECKO MOBEPXHOCTH, OCh U BEpIIMHA KOHUYECKOH noBepxHocTH. KoHyc: ocHOBaHuE 1

6.2 BEpIIMHA, 00pa3yromias U 0Ch, TIONIAb OOKOBOM M MOJHOW MOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yloline 1 BBICOTA, OCHOBAHHS H
O0KOBast MOBEPXHOCTh

6.3 Cdepa u map: neHTp, paanyc, JHaMeTp, TUIOMIa s TOBEPXHOCTH cdephl. B3anMHoe pacmonokenue cepsl U TUIOCKOCTH, KacaTelbHas
TIJIOCKOCTH K cdepe, Tionanb chepbl

6.4 N3obpaxenune Ten BpaleHus Ha III0CKOCTH. Pa3BépTka MUIMHIpa U KOHYyCa

6.5 KomMOuHamuu Ten BpamieHUs 1 MHOTOTPaHHUKOB. MHOTOTpaHHHK, ONMMCAHHBIN OKoJIOo cdepbl, chepa, BIUCAHHAS] B MHOTOI'PAHHUK,
WJIM TEJIO BpallleHHUs

6.6 HO"HHTI/Ie"O6 00béMe. OCHOBHBIE CB?fICTBa 00béMOB Ten. Teopema 00 00bEME MPSAMOYTOJIBLHOTO TapaJUIeICUIea U CIASACTBUS U3
Heé. O0bEM HHApa, KoHyca. O0BEM mapa u 1momaas chepsl

6.7 [Tono6HnbIe Tema B mpocTpancTBe. COOTHOMICHHS MEX Y TUIOMIAIIMU MMOBEPXHOCTEH, 00bEMaMK MOJOOHBIX TEJ

6.8 Ceuenust mMHApa (MapajuiebHO U MEPHEHANKYISIPHO OCH), CEYeHUs KOHyca (MapajljieiIbHO€ OCHOBAHUIO U IMPOXOJAIIee uepe3
BEPIIMHY), CEYCHHUSI 11apa
Bektop Ha miockocT U B npocTtpaHcTBe. ClojKeHUEe M BBIYMTAHUE BEKTOPOB. YMHOKEHUE BEKTOpa Ha yucio. PasznoxkeHue BekTopa

6.9 o TpéM HeKOMILUIaHApHBIM BekTopaMm. [IpaBuno mapamienenunena. Pemenue 3amad, CBA3aHHBIX C IPUMEHEHUEM MPaBUII ACUCTBUI C
BEKTOpaMH
[IpsmoyronpHas cucreMa KOOpAMHAT B mpocTpaHcTBe. Koopaunatel Bektopa. [Ipocrelimue 3amaun B KOOpAMHATAX. YTOI MEXKIY

6.10 BekTopamu. CKalspHOE IMPOU3BEICHUE BEKTOPOB. BhIuKcieHne YriioB MEXKIy MPSMBIMU U MIOCKOCTAMU. KOOpauHATHO-BEKTOPHBIN

MCTOA ITPH PCIICHHUHN I'COMCTPUUCCKUX 3aJ[a4




MPOBEPSAEMBIE HA EI'D 11O MATEMATHUKE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUSI OCHOBHOM

OBPA3OBATEJIbHOM ITPOT'PAMMBI CPEJHET'O OBIIIETO OGPA3OBAHUA

Kon
NpoBepPsIEMOro
TpeOOBaHMs

IIpoBepsiemble TPeOGOBaHHUsI K NMPEAMETHBIM Pe3yJibTaTaM 0CBOECHHSI OCHOBHOI 00pa30BaTe/IbHOM MPOrpaMMbI
CpeHero oo1ero oopa3oBaHus

Brnagenne MeTomamMu JIOKa3aTeNbCTB, AITOPUTMAMH pEUICHHS 3aJa4, yMeHue (GopMyIHpoBaTh H OINEPHUPOBATH
MOHATUSAMH: ONpEICNICHHe, aKCHOMa, TeopeMa, CIIEACTBHE, CBOWCTBO, MPHU3HAK, OKA3aTEIbCTBO, PABHOCHIIbHBIC
(OpMyIUPOBKY; MPUMEHITh MX; YMEHHE (POPMYIUPOBATH OOpAaTHOE U NMPOTHBOIOJIOKHOE YTBEP)KJIEHUE, PUBOIUTH
OpUMEPBI W KOHTPIIPUMEPEI, HWCIIOJbB30BaTb MCETO/ MaTeMaTU4YeCKO U WHAYKIOUWW, TIPOBOJUTH JOKa3aTCJIbHBIC
pacCyXJIeHHs TpH pPELICHWH 3a]a4, OLIEHWBAaTh JIOTMYECKYH) IPABWIBHOCTb PACCYXKJIECHHW; YMEHHE OIEpHUpOBAThH
IMOHATUAMU: MHOXKCCTBO, IIOAMHOXECTBO, OII€pallid HAA MHOXCECTBAMH; YMCHUC HMCIIOJIB30BaTh TCOPECTUKO-
MHO>KECTBEHHBII amnmnapar s OoIrMCaHudg peajibHbIX MPOHECCOB U SIBJICHUU U pu peuICHUMU 3aJa4, B TOM YHCIIC U3
IPYrUX Y4eOHBIX MPEAMETOB; YMEHHE OIEPHUpPOBATh MOHATHUSAMH: Tpad, CBs3HBIA Tpad, aepeBo, IUKI, rpad Ha
TUTOCKOCTH; YMEHHE 33J1aBaTh U OMUCHIBATH rpadbl pa3IMIHBIMK CIOCOOAMU; HCIIOJIB30BaTh Ipadbl IPU PEIICHUH 33124

YMeHue onepupoBaTh MOHATUSIMH: HATypalbHOE YHUCIIO, IEJI0€ YHUCIIO, CTENEeHb C LEJbIM I0Ka3aTeleM, KOpPEHb
HaTypaJIbHON CTENEeHH, CTENEHb C PallMOHAIBHBIM MOKa3aTelieM, CTENEeHb C JeMCTBUTENbHBIM MOKa3aTesaeM, JJorapupm
4Hclia, CHHYC, KOCUHYC M TaHT€HC MPOU3BOJILHOTO YHCIIA, OCTATOK MO MOJYIIO0, PallMOHATIBHOE YUCIIO, UpPAlMOHATbHOE
YHCII0, MHOYKECTBA HATYpaJIbHBIX, IIEJIbIX, PALIMOHANBHBIX, JACUCTBUTEIBHBIX YHCEN; YMEHHUE HCIOJIb30BaTh MPU3HAKH
JIEIMMOCTH, HAUMEHBIINHM O0IIUN JenuTeNb U HauMeHbllee o01iee KpaTHOe, allropuT™M EBKiIKIA MpU pelIeHuu 3a1ay;
3HAKOMCTBO C Pa3IUYHBIMU TO3UIIMOHHBIMU CHUCTEMaMU CYHCIICHUS; YMEHHUE BBINOJIHATH BBHIYHCICHUE 3HAUYECHUN U
npeoOpa3oBaHMs BBIPAKEHUN CO CTENEHsSMHU U jorapudmamu, mpeodpazoBaHus JPOOHO-PAIMOHAIBHBIX BBIPAXKEHUN;
YMEHHE ONEepPUPOBATH MOHATUSAMU: MOCIEIOBATENIbHOCTD, apu(MeTHUUECcKasi MPOTrpeccusi, TeOMETpUIecKasl Mporpeccus,
OecKOHEYHO YOBIBAIOIIAs TeoMeTpuYeckas MPOrpeccusi; yMEHHE 3aJaBaTh MOCIEAOBATEIbHOCTH, B TOM YHCIE C
MOMOIIBI0  PEKYPPEHTHBIX (OpMyN; yMEHHE ONEepUpOBaTh TMOHATUSMU: KOMIUIEKCHOE YHCIO, COMNPSKEHHbBIE
KOMILJIEKCHBIE YMCIIa, MOAYJb U apryMEHT KOMIUIEKCHOTO uKcia, (hoopMa 3amucy KOMILJIEKCHBIX YHcen (TeoMeTpuieckas,
TPUTOHOMETpHUUECKasl U anredpandeckas); yMeTb IPOU3BOIUTH apuPMETUUECKUE NEHCTBUS ¢ KOMIUICKCHBIMH YHCIIaAMU;
MPUBOJUTh TPUMEPHl HCMIOJIH30BAHUS KOMIUIEKCHBIX YHCEN; OIMEpPUPOBaTh NOHATUAMU: MaTpuma 2x2 u 3Xx3,
ONPEIETUTENb MAaTPHULIbI, TEOMETPUUECKUI CMBICI OTIPEIETUTENS

YMmenue ONICPpUPOBATH MMOHATUAMU: PALIMOHAIIBHBIC, UPPAIUOHAIIBHBIC, ITOKA3aTCIIbHBIC, CTCTICHHBIC, J'IOl"apI/I(I)MI/IquKI/Ie,
TPUTOHOMCTPUYCCKHUEC YPABHCHHUA U HCPABCHCTBA, HUX CUCTEMbI, YMCHHUC OIICpUPOBATH IOHATHUAMU: TOXKIACCTBO,
TOXKACCTBCHHOC Hp606pa30BaHI/Ie, YpaBHCHUC, HCPABCHCTBO, CHCTCMa ypaBHCHI/Iﬁ U HCPABCHCTB, PAaBHOCHUIIbHOCTb
ypaBHeHPIfI, HCPAaBCHCTB M CUCTCM; YMCHHUC PCHIATbL YPABHCHHUSA, HCPABCHCTBA UM CHUCTCMbI C IMOMONIIBIKO PA3JIMYHBIX




HpI/IéMOB; pfliaTh YpPaBHCHUSA, HCPABCHCTBA W CHUCTCMbBI C IMapaMCETpOM; HNPUMCHATH YPAaBHCHHA, HCPABCHCTBA, HUX
CHUCTCMBI IJId pCIICHHUA MAaTCMAaTUUYCCKUX 3a4a4 1 3aJia4 U3 Pa3JIMYHbIX oOiacreit HAayKHU U peaanoﬁ KHN3HHU

YMeHne omnepupoBaTh MNOHATHSAMH: (QYHKIHSA, YETHOCTh (YHKIHMH, NEPHOAWYHOCTh (YHKIMH, OTPAHWUYCHHOCTDH
(GyHKIMH, MOHOTOHHOCTh (YHKIMH, SKCTPEMyM (QYHKIUHM, HauOOJblIee W HaWMEHbIIEe 3HAYCHHS (QYHKIUH Ha
MIPOMEXYTKE, HeNpepblBHAsS (YHKIUS, ACUMITOTHI rpaduka (yHKIHMM, NepBas W BTOpas MPOU3BOJAHAS (QYHKIIHH,
reOMETPUUECKU U (PU3MUECKUN CMBICI MPOU3BOAHOM, MEpBOOOpa3Has, ONpeAeNEHHbIH MHTErpal, YMEHHE HAXOJUTh
aCUMNTOTHI rpaguka (QyHKIMH; YMEHHUE BBIYMCIATH MPOU3BOJHBIE CYMMBbI, IIPOU3BEIEHUS, YACTHOTO U KOMIO3HUIMH
(GyHKIMM, HAXOIUTh YpaBHEHHE KacaTelabHOM K rpaduky (yHKIUH; YMEHUE HaXOAWUTH MPOU3BOJHBIE AJIEMEHTapHbBIX
(YHKIMI; yMEHHE HCIIONb30BaTh MPOU3BOJAHYIO JUIsl MCCIEAOBaHUs (QYHKINMNA, HAXOIUTh HAauOOJbIINE U HaUMEHBIIINE
3HaueHus (QYHKIMMA; CTPOUTh TpadUKU MHOTOYJIEHOB C HCIOJB30BAaHMEM amrapaTa MaTeMaTHYeCKOro aHaln3a;
MPUMEHSTh MPOU3BOJAHYIO ISl HAXOXKJIEHUS HAMJIY4IIero pelleHHs B TNPUKIAIHBIX, B TOM YHCJE COIHAJIbHO-
SKOHOMMYECKUX M (PU3NYECKHX 3a/ladyax; HaAXOAMUTh IUIOMAT U 00bEMBI (UTYp C MOMOIIBI0 WHTErpalia; MPUBOJIUTH
MIPUMEPbl MATEMAaTHYECKOT0 MOIETTUPOBAHUS C TOMOIIBIO T (hepeHIIMATBbHBIX YPaBHEHHM

YMeHne onepupoBaTh MOHATUAMU: Tpaduk GyHKIIUHU, 0OpaTHAs PyHKIMS, KOMIO3UIU (YHKITUN, JTUHEHHAS (YHKITUS,
KBaZpaTuyHas (QYHKIUS, parmoHaiIbHass (QYHKIHsS, CTeNeHHas (YHKIUS, TPUTOHOMETpUUYecKne (PyHKIMH, OOpaTHbBIC
TPUTOHOMETpHUYECKHe (DYHKIIUH, MOKa3aTeIbHas U Jiorapumudeckas (yHKINU; YMEHHE CTPOUTh TpaQUKH W3ydeHHBIX
(yHKIMHA, BBITIOJHATH TMpeoOpa3oBaHus T'papuKoB (YHKIUMA, HCIMOJBb30BaTh TpadWKH JUIsi U3YyYEHHUs IPOIIECCOB H
3aBHCUMOCTEH, TpH pPEHMICHHH 3a]ad W3 JAPYTHX YYEeOHBIX MPEIMETOB W 3a/Ja4 W3 pealbHOW J>KM3HU; BBIPAXKaTh
(bopMyTaMu 3aBHCUMOCTH MEXIY BEJIMYMHAMU; UCIIOJIb30BaTh CBOMCTBA M rpaduku pyHKIMN I pelIeHUs YpaBHEHUH,
HEpaBEeHCTB W 3a/la4 C TapamMeTpaMu; H300pa)kaTh Ha KOOPJMHATHOW IJIOCKOCTH MHOXKECTBA PEUICHUW YpaBHEHHIA,
HEPaBEHCTB M UX CUCTEM

VYmenune pfiiaTtbh TECKCTOBBIC 3aaa4d Pa3HbBIX THUIIOB (B TOM YMCJIC Ha INPOUCHTHI, JOJIHM U YaCTH, Ha ABHXKCHHUC, pa60Ty,
CTOMMOCTDb TOBApPOB U YCIIYT', HAJIOTH, 3ala4H 13 obJtactu yIpaBJICHUS JIMYHBIMHA U CEMEMHBIMU (1)I/IHaHCEIMI/I); COCTaBJIATb
BbIPpAKCHUSA, YpaBHCHHA, HCPABCHCTBA MW HX CUCTEMbI II0 YCIOBHUIO 3a/ld4yd, HCCICONOBATH IIOJYUCHHOC PCHICHUC U
OLCHUBATH HpaBI[OHOI[06HOCTB pEe3yJIbTaTOB; YMCHHUEC MOJICIUPOBATH PCAJIBHBIC CUTyallUUW HaA S3BIKEC MATCMATHKH;
COCTaBJISAATh BBIPAKCHUA, YPABHCHUS, HCPABCHCTBA U HUX CHUCTEMbI IO YCJIOBHUIO 3aJavu, HCCICAOBATH NMOCTPOCHHBIC
MOICIM C UCIIOJIb30BAHUEM allllapara anre6pbl, HHTCPIIPCTUPOBATDH HOJ'IyLICHHHﬁ pe3yiibTaTt

YmMmenue OIICpHUPOBATh NOHATUAMU: CPECIHEC apH(I)MeTqucxoe, MCIHaHa, HanOOJIbIIICe U HAMMEHBIIIEE 3HAYCHH, pa3Max,
AUCHepcust, CTAaHAAPTHOC OTKIOHCHHUEC YHUCIOBOTO Ha60pa; YMCHUC H3BJICKATb, HHTCPHIPECTUPOBATH I/IH(I)OpMaI_II/IIO,
NpEACTaBJICHHYIO B Ta6J'II/II_IaX, Ha JuarpaMmax, l"pa(I)I/IKaX, OTpaxaro1yro CBOMCTBA PCAIBHBIX MPOUECCOB U HBJ'ICHI/II\/’I;
NpEeACTaBJIATH I/IH(I)OpMaI_II/H-O C NOMOIIIBIO Ta6J'II/II_I U JuarpaMm; HUCCICHO0BATh CTATUCTUYCCKHUEC JAHHBIC, B TOM YHCJIC C
IIPUMCHCHUCM rpa(bﬂqecm/lx MCTOIOB U 3JICKTPOHHBIX CPCIACTB; rpa(pnqecxn HCCICcJ0BaTb COBMCCTHBIC Ha6.IIIOILCHI/I$I C




IIOMOIIIBIO JUArpaMM PaCcCEUBAHMS U JINHEHHON PErpeccuu

YMeHne omepupoBaTh MOHATHSAMU: CIy4alHBIH OMBIT M CIy4alHOE COOBITHE, BEPOATHOCTH CIIYYalHOTO COOBITHS;
YMEHHUE BBIYHCISATH BEPOSTHOCTH C HCIIOJIb30BAaHHEM TpapUUECKHX METO/OB; NMPUMEHATH (OPMYIBI CIOXKCHHS M
YMHOXXEHHUSI BEPOATHOCTEH, (OPMYITy IOJTHOU BEpOsSITHOCTH, (hopmyity bepHysuin, komOuHaTOpHBIE (DaKThl ¥ (POPMYIIBI;
OIICHUBATh BEPOSATHOCTU PEAJBHBIX COOBITHI; YMEHHE ONEpUPOBATh MOHATUSAMU: CllydaiiHasl BEIMUMHA, pPAaCIpe/ieiIeHIe
BEPOSITHOCTEM, MaTEMaTUYECKOE OKUJAaHUE, AUCIEPCHUS U CTaHAAPTHOE OTKIOHEHHWE CIy4alHOW BENWYMHBI, (QYHKIUU
pacnpenesieHus U INIOTHOCTH PABHOMEPHOTO, TOKA3aTEIbHOTO ¥ HOPMAJIBHOTO PACIpPENCIIEHUI; YMEHUE UCIIOJIb30BaTh
CBOMCTBa M3YYEHHBIX PACIpeAeTeHHI JUIsl pelieHns 3a/a4; 3HAKOMCTBO C MOHSATHSIMM: 3aKOH OOJIBIIMX YUCEN, METOIbI
BBIOOPOYHBIX HCCIIEJIOBAHMI; YMEHHE MPUBOAUTH MPUMEPHI MPOSBICHMS 3aKOHA OOJIBIIMX YHUCEN B NPUPOIHBIX U
OOLIECTBEHHBIX SIBICHUAX; YMEHHUE OINEpUPOBATH MOHATHUSIMU: COUYETAHUE, MEPECTAHOBKA, YUCIO COYETAHWH, YHCIIO
nepecTaHoBoK; O0MHOM HploTOHA; yMeHHe MPUMEHSTh KOMOWHATOpHBbIE (PAKTBHI U PACCYKAEHUS ISl pelIeHUs 3ajay;
OIICHUBATh BEPOSITHOCTU PEAIbHBIX COOBITHI; COCTaBIATh BEPOATHOCTHYIO MOJIEIb U MUHTEPHPETUPOBATH MOJTy4YEHHBIN
pe3ysbTaT

YMeHue onepupoBaTh MOHATUSMU: TOUKA, MpsMasi, TUIOCKOCTb, IPOCTPAHCTBO, OTPE30K, Jyd, BEJIMYMHA yria, IMIIOCKUI
yroJ, ABYI'PAaHHBIM yroJ, TPEXIPaHHBIM yroJ, CKpelIMBAIOIIMECs MpsMble, MapajlIeIbHOCTh U TNEPHEeHIUKYISIPHOCTD
NPSIMBIX U IJIOCKOCTEH, Yroa MeXAy NPSMBIMH, Yol MEXKAy MPSAMON U IJIOCKOCTBIO, YIOJ MEXKIY IUIOCKOCTSIMH,
paccTosiHHEe OT TOYKH [0 IJIOCKOCTH, PACCTOSHUE MEXJy MPSIMBIMHU, PACCTOSHUE MEXIY IJIOCKOCTAMHU; yMEHHUE
WCIIOJIb30BATh MPH PEIICHUH 334 U3YYeHHbIE (PaKThl U TEOPEMBI INTAHUMETPUU; YMEHHUE OILIEHUBATh pa3Mepbl 00BEKTOB
OKPYKaIOILIEr0 MHpa; CTPOUTHh MAaTeMAaTHUYECKUE MOJIEIH C MOMOILIbI0 F€OMETPHUUECKUX MOHATUN U BEIUYMH, PEUIaTh
CBSI3aHHBIC C HUMU IPAKTHUECKUE 3a]1a41
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YMeHue onepupoBaTh HNOHATUAMU: IJIOUIAAb (QUIYpBl, 00bEM (DUTYpBI, MHOTOTPAaHHUK, MPaBUIbHBIH MHOTOTPAaHHUK,
ceueHHWe MHOTOrpaHHUKa, KyO, mapajuiesenurne], Mpu3Ma, nupamuaa, (Gurypa u MOBEPXHOCTb BpAILEHUS, LUIHHID,
KOHyc, 1map, chepa, miomanb chepsl, MIOMAIs MTOBEPXHOCTH MUPAMUJIBI, TPU3MBI, KOHYCa, IWIMHIPA, 00BEM KyOa,
MPSIMOYTOJIBHOTO TapajuleNienuneia, MUpaMuabl, PU3MBbL, IWIKHIPA, KOHYCa, [1apa, pa3BEPTKA MOBEPXHOCTH, CEUCHHS
KOHyca W UWIMHJpPA, MapajuleIbHbIe OCH UM OCHOBAHMIO, CEYCHHE IIapa, TNIOCKOCTh, Kacaromasics cepsl, HUIHHIPA,
KOHYycCa; YMEHHE CTPOUTh CEUeHHWE MHOTOTPaHHMKA, M300pa)KaTh MHOTOTPAHHUKH, (PUTYphl M TIOBEPXHOCTH BpallleHUS,
UX CEUeHUs, B TOM YHCIIE C MOMOUIBIO AIEKTPOHHBIX CPEACTB; YMEHUE MPUMEHITh CBOMCTBA reéOMETPUYECKUX (Uryp,
CaMOCTOSITENIEHO (POPMYIHPOBATH OMpEIENICHUs] W3y4aeMbIX (DUTYp, BBIIBUTaTh TUIOTE3bl O CBOWCTBAX M MPH3HAKAX
reoMeTpuueckux Quryp, oOOCHOBBIBATH WM OIPOBEpPraThb HX; YMEHHE MPOBOJIUTH Kiaccudukanui ¢uryp mo
pa3TMYHBIM MPU3HAKAM, BBITIOTHATH HEOOXOAUMBIE TOTIOTHUTENBHBIE MOCTPOCHHUS
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YMmenue OIICPpHUPOBATH NOHATUAMU: IBUKCHUC B IIPOCTPAHCTBC, HapaJIJ'IeJIBHHﬁ MNEepeHOC, CUMMCETpPHUA Ha IIJIOCKOCTHU U B
IIPpOCTPaHCTBC, IMOBOPOT, Hp606p8.30BaHI/IC HOI[OGI/IH, HO,Z[O6HLIC (I)I/Il“ypbl; YMCHHUC pPACIIO3HABATHL PABHLIC U HO,[[OGHBIC




(bI/IprI)I, B TOM YHUCJIC B ITPHUPOAC, UCKYCCTBEC, apXUTCKTYPC,; UCIIOJIB30BATh T'COMETPUUCCKHUEC OTHOLICHUA MPU PCIICHUN
3a/1a4; HaXOAUTh T€OMETPUUYECKUE BEITUUMHBI (JITIMHA, YTroJl, IUIoIIaib, 00bEM) MIPU PELICHUH 3aJad U3 JPYTruX y4eOHbIX
MPEAMETOB U U3 PEATbHOU XWU3HH; YMEHHUE BBIUUCIIATH T€OMETPUUYECKUE BEIIMYWHBI (IJIMHA, YTroJl, IUIOHIaAb, 00BEM,
IJIomaab HOBerHOCTI/I), HCIIOJIB3Y U3YYCHHBIC (bOpMyJII)I U MCTO/JbI, B TOM YUCJIC: INOIIAAb IMOBCPXHOCTHU MUPAMU/IBI,
MpU3MBbI, KOHYCa, LMIMHJPA, IUIOW@AaAb chepbl; 00bEM KyOa, MpSIMOYIOJIBHOIO Napajuleienunesa, MUpaMuibl, IPU3MBL,
LHWIMHJpPA, KOHYCA, [1apa; YMEHHE HaXOAUTh OTHOLIEHHE 00bEMOB MOJAOOHBIX (GUTYp

YMeHue omepupoBaTh MOHATHUAMH: MPSIMOYrOJbHAs CHUCTEMa KOOPJIWHAT, BEKTOP, KOOPAMHATHI TOUYKH, KOOPAMHATHI
BEKTOpa, CyMMa BEKTOPOB, MPOM3BEJICHHE BEKTOpa Ha YHUCIO, pA3JIOKEHHWE BEKTOpa Mo 0a3ucy, CKalspHOE

12 MIPOU3BEICHUE, BEKTOPHOE MTPOU3BEICHHE, YTOJI MEXK1Y BEKTOPAMH; YMEHNE HCIIOJIb30BATh BEKTOPHBIA U KOOPAVMHATHBIN
METO/1 JUIs PellIeHUs] TeOMETPUYECKUX 3a]a4 U 3a]a4 JPYTUX y4eOHbIX IPEeIMETOB
YMenue BbIOMpaTh MOAXOASIIMNA METOJ JUIsl pelIeHHs] 3aJadyd; MOHMMAaHHE 3HAYMMOCTH MAaT€MaTHKU B U3yYEHUH
13 MIPUPOJHBIX U OOIECTBEHHBIX MPOIIECCOB U SBJICHHI; YMEHHE paclo3HaBaTh IMPOSBIEHUWE 3aKOHOB MaTeMaTWKH B

HCKYCCTBE, YMEHUE TPUBOJUTH IPUMEPHI MATEMATUYECKUX OTKPBITHA POCCUICKON M MUPOBOM MAaTeMaTUYECKOW HAYKH




HEPEYEHD 3JIEMEHTOB COAEP/KAHUS, IPOBEPAEMbIX HA EI'D IO MATEMATHUKE

Kon ITpoBepsieMblii 3JIEMEHT COACPKAHUS
1 Yucna v BBIYMCICHUS
1.1 | HarypanbHble U 1enbie yncia. [[pu3Haky 1eIMMOCTH eJbIX YHCeT
1.2 | PanmonanbHbie uncina. OOBIKHOBEHHBIC U JICCATUYHBIC APOOU, IPOIICHTHI, 0ECKOHEYHBIE MIEPUOTUTICCKIE IPOOH
1.3 | Apudpmerndecknii KOpeHb HATypaJIbHOU cTeneHu. [leiicTBUs ¢ apupMETHIECKUMHU KOPHSIMH HATYPaITbHON CTETICHH
1.4 Crernenb c 1esbIM NokasareneM. CTeneHb ¢ pallMOHAIBHBIM MoKa3aTeneM. CBOKWCTBA CTETICHU
1.5 | CuHyc, KOCHHYC M TAaHTE€HC YUCIIOBOTO apryMeHTa. APKCHHYC, apKKOCUHYC, apKTaHT€HC YHCIIOBOTO apryMeHTa
1.6 | Jlorapudwm uncna. JlecsTHaHBIC M HATYpATbHBIE JIOTAPU(MBI
17 JlelicTBuTeNnpHBIE YHUCTA. ApupMETHUECKHUE omepain ¢ JIEWCTBUTENFHBIMU YHCIaMH. [IpuOIKEHHBIE BBIYMCIICHUS, IPaBHIIA
OKpYTJICHUS], PUKUIKA U OLIEHKA pe3yIbTaTa BEIYMCICHHHA
1.8 | [IpeoOpa3oBaHue BbIpaskeHUI
1.9 | KommiekcHble yncia
2 VYpaBHEHUs 1 HEPABCHCTBA
2.1 | Lensie u npoOHO-paIIMOHATILHBIC YPaBHEHHUSI
2.2 | UppanumoHanbHble ypaBHCHHS
2.3 | TpuroHoMeTpUYECKUE YPaBHECHUS
2.4 | Iloka3arenbHbIC U JJIOTapU(DMHUUESCKUE YPABHEHUS
2.5 | lensie n 1poOHO-paiMOHATIBLHBIE HEPABEHCTBA
2.6 | UppamnmoHaibHbIC HEPABEHCTBA
2.7 | Iloka3zaTenbHble U JorapudMuuecKkue HepaBeHCTBA
2.8 | TpuronomeTpuiecKkre HepaBeHCTBA
2.9 | Cuctembl U COBOKYITHOCTH YPaBHEHHI U HEPABEHCTB
2.10 | YpaBHeHHsI, HEpaBEHCTBA U CUCTEMBI C TapaMeTpaMu
2.11 | Matpuiia cucTemMbl JMHEHHBIX ypaBHEHUN. OnpeenuTeNlb MaTPHIIBI
3 OyHKIMH U TpaduKh
31 Oynkius, crnocodbl 3amaHus ¢yHkuuu. I'padpuk (ynkuuu. B3aumuo oOpataeie QyHkuuu. YETHble W HEYETHBIE (YHKLHUU.

Ilepuoanyeckue GyHKIUU




OOnacte ompenereHUss W MHOXKECTBO 3HaueHWd QyHkumu. Hymu ¢yakouu. [IpomexxyTkn 3HaKomoctostHCTBA. lIpomexyTkn

3.2 MOHOTOHHOCTH (pyHKIMHA. MakCUMyMbl 1 MUHUMYMBI (hyHKIMU. Hanbosbiee n HanMeHblIee 3HaueHne (PyHKIMK Ha TIPOMEXKYTKE
3.3 | Crenennas ¢hyHKIUS C HATYPaJbHBIM U LIEBIM Moka3areneM. E€ cBoiicTBa u rpaduk. CBoiicTBa 1 rpadMK KOpHS N-0il cTeneHn
3.4 | Tpuronomerpuiecknue GyHKINHU, UX CBONCTBA U rpaduKu
3.5 | Iloka3zarenpHas u norapudmudeckas GyHKINH, HX CBOMCTBA U rpaduku
3.6 | Touku pa3psiBa. AcuMnToTHI rpadukoB ¢yHKIuil. CBOKCTBA QYHKIHIA, HEMPEPHIBHBIX HA OTPE3KE
3.7 IlocienoBaTenbHOCTH, CIOCOOBI 3aJaHUsI IOCIEI0BATENLHOCTEN
3.8 | Apudmernueckas u reomeTpuieckas nporpeccun. Popmyria CI0KHBIX MPOLEHTOB
4 Havana maTemaTnyeckoro aHaamsa
4.1 | IlpousBonnas ¢pyHkuuu. [TpousBogHbIe A1eMEeHTapHbBIX QYHKIUI
42 [TpumMeHeHre MPON3BOIHON K MCCIIEIOBaHUIO (YHKIIMH HA MOHOTOHHOCTB M KCTpeMyMbl. HaxoxaeHne HanOoIbIIero 1 HANMEHBIIETO
3HaueHUs GYHKIIUU Ha OTPE3Ke
4.3 | IlepBooOpa3nas. MuTterpan
5 MHokecTBa U JIOTHKA
5.1 | MHoxecTBO, onepaiuy Haj MHOKecTBamu. Jlmarpammer Ditnepa — Benna
5.2 | Jloruka
6 BeposATHOCTB M cTaTHCTHKA
6.1 | OnucarenpHas CTaTUCTUKA
6.2 | BeposarHocTb
6.3 | KomOunaropuka
7 I'eomeTpust
7.1 | durypsl Ha IUIOCKOCTH
7.2 | IlpsMble U INIOCKOCTH B IPOCTPAHCTBE
7.3 | MHOrOrpaHHMKH
7.4 | Tena u NOBEpXHOCTH BpALCHHUS
7.5 | KoopanHaTsl 1 BEKTOPBI




Pa6ouas nporpamma y4yeOHoro kypca «BeposiTHOCTb M cTaTUCTHKAY (Yri1y0JieHHbII ypoBeHb) (10-11 kiaacchi)
HNOACHUTEJBHAS 3AIIMCKA

VYuebHbIii Kypc «BeposITHOCTh M CTaTHCTUKa» YIIIyOJIEHHOTO YPOBHS SIBIISIETCS MPOJODKEHHEM W Pa3BUTHEM OJHOMMEHHOTO y4eOHOTO
Kypca yriiyoJ€HHOro ypoBHSI Ha YpOBHE cpefHero oOmiero oOpa3oBaHMs. YUeOHBIH Kypc IpeaHazHaueH Juid GOpMUPOBAHUA Y 00Yy4aromUXCs
CTaTUCTUYECKOM KyJIbTYpbl U IOHUMAHHUS POJIH TEOPUHU BEPOSITHOCTEN KaK MaTeMaTHYECKOTO0 MHCTPYMEHTA JUIsl U3YYeHHsI ClIydalHbIX COOBITHIA,
BEIMYMH U TporieccoB. [Ipu m3yueHMnm Kypca oOoramaroTcs NMpeCTaBIEHHs OOYYalOIUXCS O METOAAaX HCCIEIOBAaHHMS H3MEHYHMBOIO MHUDPA,
Pa3sBUBACTCA MIOHUMAHHUEC 3HAYMMOCTHU U 06HIHOCTI/I MaTEMATHYCCKUX METOJO0B IIO3HAHUA KaK HEeOTHhEMJIIEMOI YacTH COBPEMECHHOT'O €CTCCTBECHHO-
HAyYHOTO MHPOBO33PEHHSL.

Conepxanue ydeOHOTO Kypca HAIpaBIEHO Ha 3aKpeIUICHWE 3HAHUH, MMOJy4eHHBIX NMPH M3y4eHHH Kypca Ha YPOBHE OCHOBHOTO OOIIEro
06p330BaHI/I$I, M Ha pa3sBUTUC Hpe)ICTaBHeHI/Iﬁ (6} CJ'Iy‘-I&ﬁHI—;IX BCIIMYMHAX U B3aUMOCBA3AX MCKAY HUMH Ha BAXKHBIX IMPUMEPAX, CHOKETBI KOTOPBIX
MOYEPIHYTHI U3 OKPYXKAIOLIeTo MUpa. B pe3ynbraTe y 00ydaromuxcs T0HKHO chopMHpOBaThCS MPEACTABICHNE O HanOoJee yHoTpeOUTENbHBIX U
O6I_HI/IX MaTEMATUYCCKUX MOJCIIAX, HCIOJB3YEMBIX I OINHWCAaHWA AHTPOIIOMETPUYCCKHUX H )IeMOFpa(i)I/I‘-IeCKI/IX BCJINYNH, HOFpeHIHOCTeﬁ B
pa3IUYHBIC POAA N3MEPEHHSIX, [UINTEILHOCTH 0€30TKa3HON pabOThl TEXHMUYECKUX YCTPOWCTB, XapaKTEPUCTUK MACCOBBIX SIBICHUN U MPOIIECCOB B
obmecTBe. Y4eOHBIH Kypc sBIAeTCS 0a30il Ui OCBOEHHS BEPOSATHOCTHO-CTATHCTHYECKHX METOJIOB, HEOOXOAMMBIX CIIEIHAINCTaM HE TOJBKO
WH)KEHEPHBIX CIIEUAIbHOCTEH, HO TAaKXKe COIMANBHBIX U MCHXOJIOTHYECKUX, TIOCKOJIbKY COBPEMEHHBIE OOIIECTBEHHBIC HAyKH B 3HAYUTEIHHOMN
Mepe HCIONB3YIOT anmapar aHajau3a OONbIINX JaHHBIX. L[eHTpanpHyr0 9acTh yueOHOTO Kypca 3aHMMAaeT OOCYXKAeHHE 3aKOHA OOJBIINX YUCET —
(byHIaMEHTAJIFHOTO 3aKOHA MTPUPO/IbI, HIMEIOIIEr0 MaTeMaTHUECKYIO (hopMalTn3aluio.

B cooTBeTcTBUM C yKa3aHHBIMH LENSIMH B CTPYKTYype y4eOHOTro Kypca «BeposSTHOCTh M CTaTHCTHKa» Ha yriyOJIEHHOM YPOBHE BBIJICIICHBI
OCHOBHBIE CO/IepKaTesbHble THHUU: «CirydaliHble COOBITUS M BEPOATHOCTH» U «CirydaifHble BEIMYMHBI M 3aKOH OOJIBIINX YHCEID.

[ToMuMO OCHOBHBIX TMHHUI B Y4EOHBIH KypC BKIIOUYEHBI JIEMEHTHI TEOPUHU TpadoB U TEOPHH MHOXKECTB, HEOOXOAUMBIE JUIS TTOJHOLICHHOTO
OCBOCHHS MaTepHaja JaHHOTO y4eOHOTr0 Kypca M CMEKHBIX MAaTEMaTHYECKHX YI€OHBIX KYPCOB.

Copnepxxanune nuHuM «CiaydaiiHble COOBITHSI M BEPOSITHOCTU» CIIY’KUT OCHOBOM Ui (pOpPMUPOBaHMs MPEACTaBICHUN O pacnpeneieHun
BEPOSITHOCTEH MEXK/Y 3HAUCHHUSIMHU CITy4aliHBIX BEJIMYHMH. BaykHyr0 4acTh B 9TOH CO/IepKAaTEIbHON JIMHUN 3aHUMAET U3y4eHHE T€OMETPUIECKOTO U
OMHOMHAIILHOTO PacHpeAeICHI U 3HAKOMCTBO C MX HETPEPHIBHBIMU aHAJIOTAaMHU — IIOKa3aTeJIbHBIM M HOPMAJIbHBIM PaCIpeeICHUSIMHU.

TeMsl, cBsI3aHHBIE C HETTPEPHIBHBIMU CITy4aifHBIMH BETMYMHAMHU U PaclpeeIeHUsIMH, aKIEHTUPYIOT BHUMaHUe 00yJalouXcs Ha OTIMCaHuU
U W3YYEHMM CIy4YalHbIX SBJICHMH C MOMOLIbIO HeNpepblBHBIX (PpyHKIMH. OCHOBHOE BHUMaHHE YJENsAeTCs MOKa3aTeJbHOMY M HOPMaJbHOMY
pacripesieIeHUsIM.

B yueGHOM Kypce mpenycMaTpHUBaeTCsi 03HAKOMMTENIbHOE M3YYEeHUE CBS3M MEXIY CIy4ailHIMU BEJTMUYMHAMH U ONHCAHHE 3TOM CBS3U C
MOMOIIBIO KO3((UIIMEHTA KOPPESILUN 1 €er0 BBIOOPOYHOrO aHajora. OTH 3JIEMEHTHI COJIepKaHUs pa3BUBAIOT TeMy «JluarpaMmbl paccenBaHUs»,
M3YyUEHHYIO Ha YpOBHE OCHOBHOIO 00I11er0 00pa30BaHMsl, 1 BO MHOI'OM OIUPAIOTCS HAa CBEICHUS U3 KYpCOB alre0pbl U T€OMETPHH.



Emeé oaun s1eMeHT conepkaHusi, KOTOPBIN MpeiaraeTcsi Ha 03HAKOMHUTEIBHOM YPOBHE — TIOCIIEIOBATEIIEHOCTD CIIy9alfHBIX HE3aBUCHUMBIX
COOBITHH, HACTYMAIOUIMX B €IUHHUIY BpeMeHU. (O3HAKOMIICHHE C pAaCHpeleliCHHEM BEpOSTHOCTEH KOJIMYECTBA TaKUX COOBITUH HOCHT
Pa3BHUBAIOIIVMI XapaKTep U SBJISCTCS aKTyaJbHBIM JUIS OyaylmuX aOMTYpPHEHTOB, MOCTYHAONIUX HA Y4eOHBIC CIEIUAIBHOCTH, CBS3aHHBIC C
0O0IIeCTBEHHBIMH HayKaMU, TICUXOJIOTHEN 1 YIIPABJICHUEM.

Ha u3yuenue yuebHoro kypca «BeposiTHOCTb U CTaTUCTUKa» HA YriayOJIeHHOM ypoBHE oTBoaUTCs 68 yacoB: B 10 kinacce — 34 yaca (1 yac B
Hezeno), B 11 knacce — 34 yaca (1 gac B Hepemto



COJEPKAHUE OBYYEHUA

10 KUIIACC

I'pad, cBsa3HbI rpad), mytu B rpade: nukisl ¥ nenu. CreneHs (BaICHTHOCTH) BepuInHbl. ['padsl Ha miockoctu. [lepeBps.

CriydaiiHple SKCIEPUMEHTHI (OTBITHI) M CIy4allHbIe COOBITHS. DJeMEHTapHbIe COOBITHS (MCXO[bI). BEposSTHOCTH CiaydaitHOrO COOBITHSI.
bnu3ocThk 4acTOTHI ¥ BEpPOSTHOCTH COOBITUIN. CilydaifHble OBITH C PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITHSMHU.

Onepauuu Haj COOBITUAMHU: TepeceueHue, OObeIMHEHUE, MPOTHBOINOJIOKHBIE cOObITHS. [luarpammer Oitnepa. dopmyna cioxxeHus
BEPOSATHOCTEM.

VYcnoBHasE BEpPOSITHOCTh. YMHOKEHHE BeposiTHOCTeH. JlepeBo ciywaliHOro skcnepumenta. dopmyna mosiHOW BeposiTHOCTH. Dopmyna
baiieca. HezaBucrumbie coObITHS.

bunaphblii ciyyaliHblil OoNBIT (MCHBITaHUE), ycnex W Heyaada. HesaBucumble ucnbiTanus. Cepusi HE3aBUCHUMbBIX HCIBITAHUN 10 MEPBOTO
ycnexa. [lepectanoBku u gaxropuan. Yucno coueranuii. Tpeyronbauk Ilackans. @opmyna 6uaoma HeroToHa.

Cepus He3aBUCUMBIX HcnibiTaHUM beprymm. CiydaiiHbli BBIOOP U3 KOHEUHOM COBOKYITHOCTH.

CnyuaiiHas BennuuHa. Pacnpenenenue BepositHocTel. J(marpamma pacnpeneneHus. Onepanuu Haja ClydallHBIMHA BeIMYMHAMM. buHapHas
ciydJaitHas BenmuuuHa. [Ipumepsl pacnpenesaeHuii, B TOM YUCIIE TeOMETPUIECKOE 1 OMHOMHUAIBHOE.

CoBMeCTHOE paclpeliesieHUe JIBYX CIIy4alHbIX BelW4yuMH. He3zaBucuMmpble ciiydaliHble BEIMYMHBI. MaTeMaTu4eckoe OXUJAHHUE CIydailHOUN
BeNMUUMHBI (pacnpenenenus). [Ipumepsl mpruMeHEHUS MaTEeMaTHYECKOro OXKHUIaHHUsS (CTpaxoBaHMe, JioTepes). MareMaTHdecKoe OXKHJIaHhe
OMHApHOW CIIy9ailHOW BEIWYHMHBI. MaTeMaTH4eCcKOoe OKHMJIaHUE CYMMBI CIIyYalHBIX BEIMYWH. MaTreMaThueckoe OXKHJaHUE FeOMETPHYECKOTO U
OMHOMHUAIBHOTO pacnpeaeacHuil.

Jucniepcuss W CTaHJAPTHOE OTKJIOHCHHME Cily4ailHOW BenuuuHbl (pacupenenceHus). Jlucrnepcus OWMHApPHOW CIIy4ailHOM BEJIMYWHBI.
MaremMarnueckoe OKHMJaHUE MPOU3BEACHUS U JIUCIIEPCUSl CYMMBbl HE3aBUCHMBIX CIydallHbIX BEIWYMH. JlUcnepcHs M CTaHAapTHOE OTKJIOHEHHE
OMHOMUAIBHOTO pacnpeaeneHus. Jucnepcus u cTanapTHOE OTKJIOHEHHE T€OMETPUUYECKOTO pacipeesieHusI.

11 KJIACC

HepasenctBo UYeObmmuéBa. Teopema YebObiméBa. Teopema bepHymnu. 3akoH Oonbmimx 4yucel. BbIOOpPOYHBIN METOJ HCCIIEIOBAHUA.
Bri6opounsie xapaktepuctuku. OLieHUBaHUE BEPOSTHOCTU COOBITHS MO BBHIOOPOYHBIM JaHHBIM. [IpoBepka MPOCTEHIIMX TUIIOTE3 C MOMOIIBIO
M3YUYEHHBIX paclpeieIeHUN.

HenpepsiBHbie ciiydaiinbie BeauunHbl. [Ipumepbl. @yHKIKS IIOTHOCTH BEPOATHOCTH paciipeseneHrs. PaBHOMepHOe pacnpeieeHue U ero
CBOMCTBA. 3ajaud, NPUBOISILIME K II0KAa3aTeIbHOMY pAacHpeleleHMIO. 3ajadd, NPHUBOJAIIME K HOPMaJbHOMY pacnpeaeneHuto. OyHKuus
IUIOTHOCTH BEPOSITHOCTU IOKAa3aTEeIbHOIO pachpeneneHus, (QYHKIUS IUIOTHOCTH BEpPOSTHOCTH HOPMAaJbHOTO pactpeneneHus. @DyHkuus
IUIOTHOCTH M CBOMCTBA HOPMAJIbHOTO paclpeieeHusl.

[TocnenoBaTeabHOCTh OAMHOYHBIX HE3aBUCUMBIX COOBITHI. 3a1aun, MpUBOAIIKE K pacnpeaenenuto Ilyaccona.



KoBapuarus n1Byx crnydaitHpix BennduH. Koaddunment nuneitnoit koppensiunn. CoBMECTHbIE HAOMIOACHUS IBYX BeIMYUH. BbiOOpoUuHBIit
KOA(hGUITMEHT KOppersIuy. Pa3nmune Mex 1y THHCHHON CBSI3bIO U MPUIMHHO -CIICICTBEHHON CBS3bI0. JIMHEHHas perpeccusi, MeTO ] HAMMEHBITNX
KBaJpaToB.



IJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSI YUYEBHOI'O KYPCA «BEPOSITHOCTH U CTATUCTHKA» (YTJIYBJEHHBIN
YPOBEHbB) HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA30OBAHUSA

JIMYHOCTHBIE PE3YJIBTATbBI

1) rpaxIaHCKOro BOCIMTAHUSA:

c(hOpMUPOBAHHOCTh TPAKIAHCKON TMO3UIMUA OOYyYaIONIErocsi Kak AaKTUBHOTO M OTBETCTBEHHOTO UYJIEHA POCCHICKOTO 0O0I1IecTBa,
MPEACTABJICHUE O MAaTEeMaTHUYECKMX OCHOBaX (DYHKIIMOHUPOBAHUS PA3IMYHBIX CTPYKTYP, SBJICHUHU, MPOIEAYP TPakIaHCKOTO 00IIecTBa (BEIOOPHI,
OTIPOCHI U JIPYrO€), YMEHUE B3aUMO/IEUCTBOBATh C COIIMAIbHBIMU WHCTUTYTaMH B COOTBETCTBUU C UX (PYHKIIMSIMU U Ha3HAYCHHUEM;

2) NaTPHMOTHYECKOI0 BOCIIMTAHMS:

c(OPMUPOBAHHOCTh POCCUHCKON TIpaKAAHCKOW HAEHTUYHOCTH, YBAXKEHUS K MPOILIOMY U HACTOSIIIEMY POCCHMCKOW MaTeMaTuKH,
[IEHHOCTHOE OTHOIIECHHE K JIOCTHKEHHUSIM POCCUHUCKUX MAaT€MaTUKOB M POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI, UCIOIb30BAaHUE ITUX JOCTHUKECHHI
B JIpYTrUX HayKaX, TEXHOJOTHIX, chepax SKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAaHUE JyXOBHBIX IIEHHOCTEH POCCHMCKOTO Hapoja, CHOPMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, ASTHYECKOTO TOBEIACHHUS,
CBSI3AHHOTO C MPAaKTUYECKUM MPUMEHEHUEM JOCTHKEHUM HAyKHM W ACATEIbHOCTHIO YUYEHOTO, OCO3HAHHME JIMYHOTO BKJIaJla B TOCTPOCHHE
YCTOMYHMBOTO OYAYIIETro;

4) 3cTeTMYECKOr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOIIEHHWE K MHUPY, BKIIOUYas 3CTETUKY MAaTeMAaTHYECKHUX 3aKOHOMEPHOCTEH, OOBEKTOB, 3a/iay, pEelIeHUuH, pacCyXICHHM,
BOCIIPUMMYHMBOCTh K MATEMATUUYECKUM ACTIEKTaM PA3JIUYHBIX BUJOB UCKYCCTBA;

5) pusnveckoro BOCIMTAHUSA:

c(hOpMUPOBAHHOCTh YMEHUS MPUMEHITh MaTEMaTHYECKUE 3HAHUS B MHTEpEcax 370pOBOTO M Oe30macHOT0o oOpasa >KW3HHU, OTBETCTBEHHOE
OTHOIIIEHHE K CBOEMY 3JI0POBBIO (3JI0POBOC MHUTAHHME, COATAHCUPOBAHHBIA PEXUM 3aHATHH M OTIbIXa, PETyJsspHas (Gu3nueckas aKTUBHOCTH),
(hM3UYECKOE COBEPIICHCTBOBAHKE MPU 3aHATHSAX CIIOPTUBHO-03J0POBUTEIBLHON JIEITEILHOCTHIO;

6) TPy10BOr0 BOCIIUTAHUA:

TOTOBHOCTH K TPYIy, OCO3HAHUE LIEHHOCTH TPYAOIIOOUS, HHTEPEC K pa3andHbIM chepam mpodeccuoHaNbHOM AeSITENbHOCTH, CBSI3aHHBIM C
MaTeMaTHUKON U €€ MPUIIOKEHUSIMU, YMEHUE COBEpIIaTh OCO3HAHHBIN BbIOOp OymyIiei mpodeccuu U pealn30BbIBaTH COOCTBEHHBIC KU3HECHHBIC
IJIaHBI, TOTOBHOCTh M CIIOCOOHOCTh K MaTeMaTHYecKOMy OOpa30BaHHI0O W CaMOOOpPa30BaHHUIO HA TPOTSIKEHHUH BCEW JKU3HU, TOTOBHOCTH K
AKTUBHOMY YYaCTHIO B PELIEHUH NPAKTUYECKUX 3a7a4 MaTEeMaTUYECKOW HAlIPaBJIEHHOCTH;

7) 3K0J10IrM4eCKOro BOCIIMTAHUSA:

c(hOpPMUPOBAHHOCTH IKOJOTHUECKON KYIbTYphl, TOHUMAHHUE BIUSHHS COI[UAIBHO-DKOHOMUYECKUX MPOIECCOB HA COCTOSTHUE MPUPOIHON U
COIIMANIFHOM CpeJbl, OCO3HAHME TI00ANBHOTO XapaKTepa SKOJIOTHYEeCKUX MpoOseM, OpUEHTAllUsS Ha MPUMEHEHHE MaTeMaTHYeCKUX 3HAHWM s
pelIeHns 3a/1a4 B 00JIaCTH OKPYXKAIOIEH cpeibl, TNTAHUPOBAHKE TIOCTYIKOB M OIEHKU UX BO3MOKHBIX TIOCIEACTBHUH I OKPYKAIOIIEH CPeIbl;



8) HeHHOCTH HAYYHOI 0 MO3HAHUS:

c(OPMHUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTHSI HAayKH U OOIIECTBEHHOW NPAKTUKH,
MOHMMaHUE MaTEeMaTHYeCKON HayKu Kak c(epbl YeIOBEYECKOH NesATeNbHOCTH, ATANOB €€ Pa3BUTHUA M 3HAYMMOCTHU ISl Pa3BUTHUS IMBUIIM3AIINY,
OBJIQJICHUE SA3BIKOM MaTEMAaTUKH U MaT€MaTU4YeCKOW KyJIbTYpOil Kak CpeJICTBOM IO3HAHMSI MHpPA, TOTOBHOCTh OCYLIECTBIISITH IPOEKTHYIO U
HCCIIEIOBATENbCKYIO AEATEIbHOCTh UHIUBUAYAIBHO U B TPYIIIE.

METAINIPEAMETHBIE PE3YJIbTATHI

IMo3naBaTeibHbIE YHHBEPCAJIbHbIE Y4eOHbIE eiCTBHUS

ba3oBbIe Joruueckue AecTBUA:

BBISBJSITh M XapaKT€PU30BaTh CYIIECTBEHHBIC TPU3HAKK MATEMAaTHYECKUX OOBEKTOB, IOHATHN, OTHOIICHHUN MEXIy TOHSATHIMH,
(hopMyTHUpOBaTh OMPEICICHHS TIOHITHI, YCTaHABIMBATh CYIIECTBEHHBIM MPU3HAK KIacCHU(UKAIMU, OCHOBAHUS JJI O0OOIIEHUS U CpaBHEHUS,
KPUTEPHUH TTPOBOIMMOTO aHAIN3A,

BOCIIPUHUMATh, (POPMYJIUPOBATH M MPEOOPa30BHIBATh CYXKICHHS: YTBEPAUTEIbHBIC M OTPUIIATEIbHBIC, €AMHUYHBIC, YACTHBIE M 0OIINe,
YCIIOBHBIC;

BBISBJSITh MaTEMaTUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M TPOTUBOpeYHUs B (haKTaxX, JAaHHBIX, HAONIOACHUSAX W YTBEP)KICHHSIX,
npeayiaraTh KpUTEPUH IS BBISBJIICHHS 3aKOHOMEPHOCTEH U TPOTHBOPEUHH;

JIeNIaTh BBIBOJIBI C MCIIOJIb30BaHUEM 3aKOHOB JIOTUKH, IETYKTUBHBIX U MHIYKTUBHBIX YMO3AKIIOUEHUH, YMO3AKITIOUCHUH TI0 aHAJIOTHH;

MIPOBOJIUTh CaMOCTOSITEJIBHO JI0Ka3aTEIhCTBA MAaTEMaTHYCCKUX YTBEPXKACHUM (NIPSAMBIE W OT MPOTHBHOTO), BHICTPAUBATh apryMEHTAIIHIO,
MIPUBOJUTH IPUMEPHI U KOHTPIIPUMEPBI, 000CHOBBIBATh COOCTBEHHBIC CY)KJICHHS U BBIBOJIBI;

BBIOMpATh Croco0 perieHus yueOHOH 3a7aun (CpaBHMBATh HECKOJIBKO BapHAHTOB PEIICHHMs], BRIOUpPATh HanOoJiee MOAXOMAIINN ¢ yIéToOM
CaMOCTOSITEJIBHO BBIJICIICHHBIX KPUTEPHER).

Ba3oBble nccienoBarebCcKHe NeliCTBHA:

HCII0JIb30BAaTh BOMPOCHl KaK HCCIEAOBATEIbCKUM HMHCTPYMEHT MO3HAHMS, (HOPMYIUPOBATh BOIPOCHL, (DUKCHpYIOIUE MPOTHUBOpPEUHE,
po0ieMy, YCTaHaBIMBATh HCKOMOE U JaHHOE, JOPMUPOBATH THIIOTE3Y, ApPTYMEHTUPOBAThH CBOIO MO3UIUIO, MHEHHE,

MIPOBOJUTH CAMOCTOSITENIFHO CIUIAHUPOBAHHBIN AKCIIEPUMEHT, UCCIIEIOBAHUE IO YCTAHOBIIEHUIO OCOOEHHOCTEH MaTeMaTHYeCKOro 00ObEKTa,
SIBJICHUS, TIPOIIECCA, BBISIBJICHHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMHU, SBICHUSIMH, IPOIECCAMH;

CaMOCTOSITENIbHO (OPMYTUPOBATH OOOOIIEHHS W BBIBOJABI MO pe3ylbTaTaM MPOBEIEHHOTO HAOMIONEHUS, HCCIEeNOBAaHUS, OILIEHHUBAThH
JOCTOBEPHOCTH MOJTYYEHHBIX PE3yIbTAaTOB, BHIBOJOB U 000O0IICHMIA;

MIPOTHO3UPOBATH BO3MOKHOE Pa3BUTHE MPOLIECCA, & TAKKE BBIABUTATh MPEANOIO0KEHHS O €r0 pa3BUTHH B HOBBIX YCIOBHUSIX.

Padora ¢ undopmanueii:

BBISIBIIAATH A1e(DUIIUTHI HH(POPMAIIUU, JTAHHBIX, HEOOXOAUMBIX U OTBETA HAa BOMIPOC U [Tl PEIICHUS 3a/1auu;



BBIOMpaTh MH(POPMAIMIO W3 MCTOYHHUKOB PA3IMYHBIX THIIOB, aHAIM3WPOBATh, CHCTEMATH3MPOBATH M WHTEPHPETHPOBATH HH(MOPMAIIHIO
Pa3IMYHbIX BUJOB U (POPM IPEACTABICHUS;

CTPYKTYpUPOBaTh HH(POPMAIHIO, TPEACTABIATH €€ B pa3IHIHBIX (hopMax, HILTFOCTPHPOBATH T'papHUEcKH;

OILICHUBATh HAAEKHOCTH HH(OPMAIIHH IO CAMOCTOSTENIFHO CHOPMYIMPOBAHHBIM KPUTEPHSIM.

KomMmyHukaTuBHbBIe YHUBepcaibHble yueOHbIe 1eliCTBUSA

OO0wmenne:

BOCIIPpUHUMAThb U q)OpMYJIHpOBaTI) CY)XICHUA B COOTBCTCTBHUH C YCIIOBHUAMH U LECTIAMU O6HI€HI/I$[, SCHO, TOYHO, 'PaMOTHO BbIPpaXXaTb CBOIO
TOYKY 3pC€HHUA B YCTHBIX U MMCbMCHHBIX TCKCTAX, AaBAaTh MOSACHCHUA 110 X004y PCIICHHA 3aa4i, KOMMCHTUPOBATH HOJIy‘IeHHI)IfI PE3yIbTAT,

B X0J1e 00CYXKJeHUsI 3a7]aBaTh BOMPOCHI MO CYLIECTBY 00CYXAaeMON TEMBbI, TPOOJIEMBI, pelIaeMoil 3a1a4u, BbICKa3bIBaTh UJI€U, HalleJIEHHbIE
Ha MOUCK PpCHICHUSA, COTTIOCTABJIATh CBOU CYXKJACHUA C CYXXKACHHUAMU APYIrUX YUaCTHHUKOB JUajiora, O6H3py>KI/IBaTI) pas3inune u CXO0ACTBO HO3I/II.H/II71, B
KOPpEeKTHOH (opMe GopMyIHUpOBATh Pa3HOTIACHS, CBOM BO3PAXKEHHUS;

MpEACTABIATE PE3YJIbTAThI PCIICHUA 3aaa4u, SKCIICPUMEHTA, UCCICAO0OBaHMA, IIPOCKTA, CAMOCTOATCIIbBHO BI)I6I/IpaTI) CbOpMaT BBICTYIIJICHUA C
y4€TOM 3ajjad MPEe3eHTANN U 0COOEHHOCTEN ayTUTOPUH.

PeryasiTuBHble YHUBEpPCAJIbHbIE Y4eOHbI€ 1eCTBUS

Camoopranuszanms:

COCTaBIIATh IUJIaH, AJITOPUTM pELIEHUS 3a/Jaud, BBIOMPATh CMOCOO pemeHus ¢ y4ETOM MMEIOIIHUXCS PECYpcoB U COOCTBEHHBIX
BO3MOXHOCTEH, apryMeHTHPOBATh U KOPPEKTHUPOBATh BApUAHTHI PELICHUN ¢ y4ETOM HOBOI HH(OPMAIIHH.

CaMOKOHTPO/1b, 3MOLMOHAJIbHBIN HHTEJJIEKT:

BJIaJIeTh HAaBBIKAMHU MMO3HABATEJIBHON pedIeKCuu Kak OCO3HAHUS COBEPIIAEMBIX ACHCTBHIM M MBICIUTENbHBIX MPOLIECCOB, UX PE3YIbTATOB,
BIIAJIETh CIIOCO0aMH CaMOIIPOBEPKHU, CAMOKOHTPOJIA ITpoliecca U pe3yabTaTa pelieHusl MaTeMaTHYeckou 3a/1auu;

MpeBUJIETh TPYAHOCTH, KOTOpPbIE€ MOTYT BO3HUKHYTh IpPH PEIICHUH 33/Ja4l, BHOCUTb KOPPEKTHBBI B JESITENBHOCTh Ha OCHOBE HOBBIX
00CTOSITENLCTB, JaHHBIX, HAMIEHHBIX OLIUOOK, BBISIBJICHHBIX TPYAHOCTEH;

OIICHUBATh COOTBETCTBUE PE3Y/IbTATA LEIH U YCIOBUSAM, OOBICHITH MPUYNHBI JOCTHXKEHUS WM HEAOCTHXKEHUS PE3YIbTaTOB JICATEIbHOCTH,
HaXOJHUTh OIINOKY, 1aBaTh OI[CHKY TPHUOOPETEHHOMY OTIBITY.

CoBMecTHas1 1eSITEeILHOCTD:

MOHUMATh U HCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHON W HHIWBUIYaTbHOW pabOTHI MPHU pEIIeHUU Y4eOHBIX 3a/ady, MPUHUMATH IIelb
COBMECTHOH JIeATENBHOCTH, TIJIAHUPOBATh OPTaHU3AIMI0 COBMECTHOM paboThI, paclpeAensTh BUABI paboT, TOTOBapUBAThCS, 00CYKAATh MPOIECC
U pe3ynbTat paboThl, 000011aTh MHEHUS HECKOIBKUX JTFO/ICH;

y4acTBOBATh B IPYMIOBBIX opMax paboThl (00CykIeHUS, 0OMEH MHEHHM, «MO3TOBBIE IITYPMbD» U UHBIE), BHIMIOIHITh CBOIO YACTh PAOOTHI
U KOOPAWHUPOBATH CBOW JIEHCTBUS C IPYTMMH 4YJeHAMH KOMAaHJbI, OLICHHBAaTh KAauyeCTBO CBOETr0 BKJaJga B OOMIMIA MPOAYKT MO KPUTEPUSM,
chOpMyTUPOBAHHBIM YYaCTHUKAMHU B3aUMOICHCTBUSI.



HNPEIMETHBIE PE3YJIbTATbBI

K koniy 10 kjaacca oOydaroniuiicss HAyIuTCs:

cBOOOJTHO OTIEPUPOBATH MOHATUAMU: rpad, Tockuii rpad, cBsA3HbIN rpad, myTs B Tpade, 1enb, MUK, IePEBO, CTENIEHb BEPIINHBI, 1EPEBO
CIIy4aifHOTO HKCIIEPUMEHTA;

CBOOOJHO OIEPUPOBATh MOHATUSMU: CIIyYalHBIM SKCIIEPUMEHT (OMBIT), CiIy4ailHOE COOBITHE, 3JEMEHTApHOE CiydaiiHOe CcOoObITHE
(37eMeHTapHBIM MCXOJ) CIy4ailHOTO OIbITa, HAaXOAWTHh BEPOSITHOCTH COOBITUI B OMNBITaX C PAaBHOBO3MOXKHBIMH 3JIEMEHTAPHBIMH COOBITHSIMU;
HaxXoJUTh U (POPMYIHPOBATh COOBITHS: NepeceyeHrne, 0ObeNHEHNE AAHHBIX COOBITHH, COOBITHE, MPOTHBOIOJIOKHOE JAHHOMY, MCIOJb30BaTh
TUarpaMMbl DiJepa, KOOPAMHATHYIO TIPSAMYIO [Tl pelieHus 3aa4, MOJb30BaThCs (DOPMYIION CIIOKEHHUS BEPOSATHOCTEN U1l BEPOSATHOCTEH ABYX U
TpeX CIy4alHBIX COOBITHIA;

OTepUPOBATh MOHATHIMH: YCIOBHAsI BEPOSATHOCTh, YMHOXKEHHE BEPOATHOCTEN, HE3aBUCHMBIE COOBITHS, AEPEBO CIy4alHOTO HKCIEPUMEHTA,
HaXOJUTh BEPOSITHOCTU COOBITUI C MOMOUIBIO MpaBUjia YMHOKEHUS, IepeBa CIydailHOro OmbITa, UCMOJIb30BaTh (POPMYIY MOJHON BEPOSTHOCTH,
¢dbopmyny baileca npu penieHnu 3a1a4, ONPeaesaTh HE3aBUCUMOCTh COOBITUH O (hopMylie U IO OpraHU3alUH CIy4ailHOTO SKCIIEPUMEHTA;

IPUMEHATh U3y4€HHbIE KOMOMHATOPHBIE (POPMYJIBI IS IEPEUNCIICHUS 3JIEMEHTOB MHOKECTB, SJIEMEHTAPHBIX COOBITHH CITy4ailHOrO OMBITA,
peleHus 3aja4y Mo TEOPUU BEPOATHOCTEH; CBOOOJHO ONEpUpPOBaTh MOHATHSIMU: OMHApPHBIN CIydalHBIA ONBIT (MCIBITAHUE), yCIEX M Heyaaya,
HE3aBUCUMBIE MCIIBITAHUS, CePUsl UCIBITAHUM, HAXOJUTh BEPOATHOCTU COOBITHI: B CEpPUHU MCIIBITAHUI 10 NEPBOT0O yCIeXa, B CEPUM MCIBITAaHUH
Bepnymnu, B onbITe, CBI3aHHOM CO CIIy4allHBIM BBIOOPOM M3 KOHEYHON COBOKYITHOCTH;

CBOOOJIHO OIEpUPOBaTh MOHATUSAMH: CIydaiiHas BEJIMYMHA, DPACHpPENENICHUE BEpOSITHOCTEH, Iuarpamma paclpeesieHus,, OuHapHas
cllyyaiiHasi BeJIMUMHA, T€OMETPUUECKOe, OMHOMUAIIBHOE pacIipe/lelICHHE;

ONEpPHPOBATH MOHATUSAMHU: COBMECTHOE PACHpPECICHHUE JIBYX CIydalHBIX BEJIMYMH, UCIOJIb30BATh TAOIMIly COBMECTHOIO pacIpeesIeHUs
IBYX CIIy4alHBIX BEIMYHMH I BBIJCJICHHS pAclpelieleHus] KaKJOW BEJIMYMHBL, ONpPEeSICHHUs] He3aBUCUMOCTH CIIy4alHbIX BEJIMYHMH;CBOOOIHO
ONEpPUPOBATh IOHATHEM MAaTEMaTHYECKOrO0 OXXUIAHUSA CIydallHOM BeJMYMHBI (pacupeleseHus), NPUMEHATh CBOWCTBA MAaTeMaTHYECKOIro
O’KU/IaHUS MPH PEIIEHUH 3a]a4, BBIYUCIIATh MaTEMAaTHUECKOE 0'KUJaHe OMHOMMAIBHOTO U T€OMETPHUYECKOTO paciipeiesieHu;

CBOOOJIHO ONEpUPOBATh MOHATUAMU: JHUCIEPCUs, CTAaHIAPTHOE OTKJIOHEHWE CIIy4alHON BeNWYMHBI, NPUMEHATh CBOWCTBA AMCIEPCUU
CllyyallHOM BeNMYMHBI (paclpelesieHus) NMpU PeIleHUM 3a/1ad, BBIYUCIATH JUCIEPCHI0 U CTaHJAPTHOE OTKJIOHEHHE TIE€OMETPUYECKOTOo U
OMHOMMAJIBHOTO paclpeieeHui.

K koniy 11 kinacca oOyyaromuiicss HayqYuTCA:

BBIUUCIIATH BBIOOPOYHBIE XAPAKTEPUCTUKU MO JAAHHOW BHIOOpKE M OLIEHUBATh XAPAKTEPUCTUKU I'€HEPaJbHOM COBOKYMHOCTH JaHHBIX IO
BBIOOPOYHBIM XapakTepucTukaM. OIIeHHBAaTh BEPOSTHOCTH COOBITMH W MpPOBEPATh NPOCTEHIINE CTATUCTMYECKHE THUIOTE3bl, MOJb3YACh
U3Y4YEHHBIMU PaCIpeleICHUIMY;



MIPUBOJUThL MPHUMEPHI 3a7ay, NPUBOJAIIMX K IOKAa3aTeIbHOMY pacHpeesIeHUI0, 3a/ad, IPUBOAIINX K HOPMaJIbHOMY paclpeesCHUIO.
OnepupoBaTh NOHATUAMU: PYHKIHS IUIOTHOCTU BEPOSITHOCTHU MOKA3ATEIBHOIO paclpeleieHns, PYHKINS TUIOTHOCTU BEPOSITHOCTH HOPMAJIBHOTO
pacripeneneHusi, QyHKIHS MJIOTHOCTH U CBOWCTBA HOPMAJIBHOTO PACTIPE/ICICHUS;

onpenenars ko3hpGUueHT TMHEeHHON KOPPesuy, BEIOOPOYHBIH KOAPPHUIIMEHT KOPPEIISALIUH.






TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC

Ne H Koamtecrso uacos DJIeKTpOHHbIe (L (PPOBbHIE)

/i anMeHOBaHMe Pa3/ejioB U TeM MPOrpaMMbl Beero Kontpoabubie | Hpakrnueckue | GpazoBaTeIbHbIC peCypChI

padoThI padoThI

1 DneMeHTHl Teopun rpados 3 https://m.edsoo.ru/DNVFQSSRQ

2 CrnyyaiiHble OBITHI, CjIyan?IHme coObITUS U 3 https://m.eds0o.r/UXI4HCL AL
BEPOSTHOCTH COOBITHIA
Omneparuu HaJy MHOKECTBAMH M COOBITHSIMHU.

3 CrnoxeHue 1 yMHOKEHUE BEPOSTHOCTEH. Y CIIOBHAs 5 https://m.edsoo.ru/24XFA5016
BEpPOSATHOCTH. He3aBUCHUMBIE COOBITUS

4 DneMeHTbl KOMOMHATOPUKH 4 1 https://m.edsoo.ru/JIIN2M7PO
Cepun nocienoBaTeNbHbIX UCTIBITaHNN. VIcTibITaHUS

5 bepnymnu. CiyqaifHpiii BBIOOp W3 KOHEUHON 5 https://m.edso0.ru/8S3C8YCML
COBOKYITHOCTHU

6 CrnydaifHble BEIMYUHBI U paCIipeaeICHUS 14 1 https://m.edsoo.ru/N2R1G2PJ5

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 0

11 KJIACC

KoaunvecTBo yacos
Ne i/m | HaumeHoBaHue pa3iejioB M TeM NPOTrPaMMBbI KonTtpousnsie | IIpakTnueckne DUEKTPOHHEIC (HPPOBLIC)
Bcero o0pa3oBaTe/ibHbIE pecypchl
padoThI padoThI

1 3aKoH OOJIBIINX YHUCET 5 https://m.edsoo.ru/DNVFQSSRQ

2 DJIEMEHThl MaTEMaTUYECKON CTaTUCTUKH 6 https://m.edsoo.ru/UXI4HCLA1
HenpepbiBHBIE CiTydaliHbIE BETUYUHBI

3 (pacmpenenenus ), MokKa3aTeabHOE K HOPMaIbHOE 4 https://m.edsoo.ru/24XFA5016
pacrnpeneneHus

4 Pacnipenenenue [lyaccona 2 https://m.edsoo.ru/JIIN2M7PO

5 CBs13p MeXly clIydyallHBIMH BEJTUYMHAMU 6 https://m.edso0.ru/8S3C8YCML

6 O06001IeHne U cucTeMaTu3alus 3HaHu’ 11 1 https://m.edsoo.ru/N2R1G2PJ5

OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 34 1 0
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MPOBEPAEMBIE TPEBOBAHMS K PE3YJIbTATAM OCBOEHHUS OCHOBHOM OBPA30OBATEJIBHOM INPOT'PAMMBI

10 KUIIACC
Kon . .
OO IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThl 0CBOCHHSI OCHOBHOI 00pa30BaTe/IbHOI IPOrPaMMBbI CpeiHero o01mero
s o0pa3zoBaHus
6 Teopust BEposSITHOCTEW U CTaTHCTHKA
6.1 UuTath U CTPOUTH TAOJIUIIBI U JUArpaMMbl
6.2 OnepupoBaTh NOHATUSIMU: CpeqHEe apupMeTHUecKoe, MeAuaHa, HauOoJbllee, HaMMEHbLIEE 3HAueHHe, pa3Max MaccuBa
YHCJIOBBIX JaHHBIX
OnepupoBaTh MOHATHUSAMH: CIy4yallHBIM SKCIEPUMEHT (OMBIT) M CilIy4ailHOE COOBITHE, DJIEMEHTapHOE COOBITHE
6.3 (dnmeMeHTapHbIM UCXOM) CIIy4allHOTO OIBITA; HAaXOJUTh BEPOSITHOCTH B OMNbITaX C PAaBHOBO3MOKHBIMH CIy4allHBIMHU
COOBITHSIMH, HAXOJUTh U CPABHUBATH BEPOSITHOCTH COOBITUI B M3YYEHHBIX CIy4YallHBIX SKCIIEpUMEHTaX
6.4 Haxomute u QopmynupoBaTh COOBITHA: IepecedeHre U OObeAMHEHHE NaHHBIX COOBITHH, COOBITHE, MPOTHBOIOJIOKHOE
JTAHHOMY COOBITHIO; TIOJIb30BATHCS JUArpaMMamMu Dusepa u GopMyIIoN CI0KEHUS BEPOATHOCTEN TIPH PEIICHUH 3a/1a4
65 OnepupoBaTh MOHATHSMU: YCIOBHAs BEPOATHOCTb, HE3ABHCHMEIC COOBITHSI; HAXOAUTh BEPOSTHOCTU C MOMOIIBIO MpaBHIIa
YMHOKEHHUS, C IOMOIIBIO JEPEBA CIIYYaliHOTO OIbITA
6.6 [IpuMeHsITh KOMOMHATOPHOE TPABMIJIO YMHOKECHHUSI TIPU PEIICHHUH 3a7a4
OnepupoBaTh MOHATHUSIMH: HCIBITAHWE, HE3aBUCHMBIE HCIIBITAHUS, CEpUs HUCIBITAHUM, yCIeX W HeyJaada; HaXOAUTh
6.7 BEPOSITHOCTH COOBITUI B CEpUU HE3aBUCHMBIX HCIBITAHUM JI0 TIEPBOTO yCleXa, HaXOAUTh BEPOSTHOCTU COOBITHI B cepHUH
ucnbiTaHui bepHyinu
6.8 OnepupoBaTh NOHIATUSIMU: CAy4ailHasi BEIMYMHA, PACTIPEICIICHHE BEPOSITHOCTEN, JUarpaMMa pacipeieacHus
11 KIIACC
Konx
npoBepsiemoro  IIpoBepsiemble mpeIMeTHBIE Pe3yJILTATHI OCBOEHUSI OCHOBHOI 00pa30BaTe/IbHON MPOrPaMMBbI CPeIHEro 001ero odpa3oBanus
pe3yJbTara
5 Teopus BeposTHOCTEN U CTaTUCTUKA
5.1 CpaBHUBATh BEPOATHOCTH 3HAYEHUH CIy4alHOW BEJITMYMHBINO PACIIPEAEIECHUIO WIH € TIOMOIIBIO UarpaMm
59 OnepupoBaTh MOHATHEM MATEMAaTHYECKOTO OXWMIAHWA, NPUBOAMTH NPUMEPI TOTO, Kak MPUMEHSETCA MaTeMaTHYecKoe
0’KHJaHHE CIy4alHOW BEJIMYMHBI, HAXOJUTh MATEMaTHUECKOE OKUIAHNUE [0 TAHHOMY PacpeesIEHUIO
5.3 HMeTs mipesicTaBIeHHEe O 3aKOHE OOJBIINX YHCENT
54 HMeTp npencTaBieHHe 0 HOPMAJIbLHOM paclpeesIeHuU




MNPOBEPAEMBIE DJIEMEHTBI COAEP KAHUSA

10 KJIACC
Kox  IlpoBepsieMblii 371eMeHT coep:KaHUS
6 Teopust BeposSTHOCTEH U CTATUCTUKA
6.1 [IpencraBnenue qaHHBIX ¢ TOMOIIBIO Tabuuil U quarpamm. Cpeanee apudmMeTnyeckoe, MeIMana, HauOoJIbIllee U HaMMEHbIIIee 3HAYCHUS,
pa3max, JUCTIEPCHs ¥ CTaHAAPTHOE OTKJIOHEHHUE YMCIOBBIX HAOOPOB
CrnyuaiiHble SKCIIEPUMEHTHI (OTBIThI) U CIy4YailHble COOBITHS. DJIEMEHTAapHbIE COOBITUSA (MCXO/bl). BEeposATHOCTH CIydailHOTO COOBITHSL.
6.2 | bau3ocTe 4acTOTHl M BEPOSTHOCTH cOObITHH. CiydaiiHbIE OTBITHI C PABHOBO3MOKHBIMH AIIEMEHTAPHBIMH COOBITHSAMHU. BeposTHOCTH
COOBITHH B OTIBITAX C PABHOBO3MOKHBIMH JIEMEHTAPHBIMHA COOBITUSIMHU
6.3 Onepanuu Hfm COOBITHSIMU: TIEpEeceueHne, OOBEIMHEHHE, MPOTHUBOMOJIOKHBIE COOBITHS. Jmarpammbr Jitnepa. Dopmyina CIOXKEHUS
BEpPOSTHOCTEH
6.4 YcnoBHas BEpOSITHOCTh. Y MHOKEHUE BEpOATHOCTEH. JlepeBo ciaydailHOTO 3KcniepuMenTa. Gopmyna moJiHoW BeposiTHOCTH. He3zaBucumele
COOBITHS
65 KombunaropHoe mpaBuiio ymHOXeHus. IlepectanoBku u ¢akropuan. Yucno coderanuif. Tpeyronapuuk Ilackams. @opmyma GmHOMA
HeroTona
6.6 bunapHbIi cy4aiiHBIN ONBIT (MCIBITAHKE), yerieX U Heynava. HezaBucumbie ucnbitanus. Cepusi He3aBUCUMBIX HCITBITAHUHN 10 TIEPBOTO
ycnexa. Cepusi HE3aBUCUMBIX UCIIbITaHUN bepHynnu
6.7 Cnyuaiinas BenuuuHa. Pacnpenenenue BeposTHocTed. Jluarpamma pacnpenenenusi. I[lpumepsl pacnpenesieHWil, B TOM 4YHUCIE
reoMeTpHuecKoe 1 OMHOMHAIIBHOE
11 KJIACC
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA
5 Teopus BEpOATHOCTEN U CTATHCTHKA
UucnoBble XapaKTEpUCTUKH CIy4alHbIX BEJIMYMH: MAaT€MAaTUYECKOE OKMJIaHUE, AUCIEPCUS] U CTAaHAAPTHOE OTKIOHeHue. IIpumepsl
51 MPUMEHEHHs] MaTeMaTUYECKOTO OKUaHMs, B TOM YKCIe B 33/1a4axX U3 MOBCEAHEBHOM *KU3HU. MaTeMaTuueckoe oKuJaHne OMHapHOU
CIy4ailHOl BenMYMHBL. MaTeMaTH4ecKoe OXKUJAHUE CYMMBbI CIy4allHbIX BEJIMYMH. MaTreMaTHuecKoe OKHUJAHUE U JIUCIepCus
T€OMETPHYECKOT0 U OMHOMHAIILHOTO pacipeeIeHui
5.2 3akoH OOJIBIINX YHCET M €ro Poiib B HayKe, MpHUpo/ie U ob1iecTBe. BeIOOPOUHBIN METO I HccaeT0BaHUI
53 [IpuMepsl HenpepbIBHBIX CIIy4ailHbIX BeNWYUH. [loHATHE O MIOTHOCTH pacnpeneseHus. 3aJayu, MPUBOAIIME K HOPMAIBHOMY

PacpeaACIICHUIO. ITonsatue o HOPMAaJIbHOM PACIIpCACIICHUN







MPOBEPSAEMBIE HA EI'D 11O MATEMATHUKE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUSI OCHOBHOM

OBPA3OBATEJIbHOM ITPOT'PAMMBI CPEJHET'O OBIIIETO OGPA3OBAHUA

Kon
NpoBepPsIEMOro
TpeOOBaHMs

IIpoBepsiemble TPeOGOBaHHUsI K NMPEAMETHBIM Pe3yJibTaTaM 0CBOECHHSI OCHOBHOI 00pa30BaTe/IbHOM MPOrpaMMbI
CpeHero oo1ero oopa3oBaHus

Brnagenne MeTomamMu JIOKa3aTeNbCTB, AITOPUTMAMH pEUICHHS 3aJa4, yMeHue (GopMyIHpoBaTh H OINEPHUPOBATH
MOHATUSAMH: ONpECIICHHe, aKCHOMa, TeopeMa, CIEACTBHE, CBOWCTBO, MPHU3HAK, [IOKA3aTEIbCTBO, PABHOCHIIbHBIC
(OpMyIUPOBKY; MPUMEHITh MX; YMEHHE (POPMYIUPOBATH OOpAaTHOE U NMPOTHBOIOJIOKHOE YTBEP)KJIEHUE, PUBOIUTH
OpUMEPBI W KOHTPIIPUMEPEI, HWCIIOJbB30BaTb MCETO/ MaTeMaTU4YECKOU HHAYKIOWKW, TIPOBOJUTH JOKa3aTCJIILHBIC
pacCyXJIeHHs TpH pPELICHWH 3a]a4, OLIEHWBAaTh JIOTMYECKYH) IPABWIBHOCTb PACCYXKJIECHHW; YMEHHE OIEpHUpOBAThH
IMOHATUAMU: MHOXKCCTBO, IIOAMHOXECTBO, OII€pallid HAA MHOXCECTBAMH; YMCHUC HMCIIOJIB30BaTh TCOPECTUKO-
MHO>KECTBEHHBII amnmnapar i1 OoImrMcCaHus pPEajIbHBIX ITPOLECCOB U SIBJICHUU U npu p€lICcHUM 3ajad, B TOM YHCJIIC H3
IPYrUX Y4eOHBIX MPEAMETOB; YMEHHE OIEPHUpPOBATh MOHATHUSAMH: Tpad, CBs3HBIA Tpad, aepeBo, IUKI, rpad Ha
TUTOCKOCTH; YMEHHE 331aBaTh U OMUCHIBATH rpadbl pa3IMYHBIMK CIOCOOAMU; HCIIOJIL30BaTh Ipadbl IPU PEIICHUH 3a/1a4

YMeHue onepupoBaTh MOHATUSIMH: HATypalbHOE YHUCIO, IIEJI0€ YHWCIIO, CTENEeHb C LEJbIM IOKa3aTeleM, KOpEHb
HaTypaJIbHON CTENEeHH, CTENEHb C PallMOHAIBHBIM MOKa3aTelieM, CTENEeHb C JeMCTBUTENbHBIM MOKa3aTesaeM, JJorapupm
4Kclia, CHHYC, KOCUHYC M TaHT€HC MPOU3BOJIBHOTO YKCIa, OCTATOK MO MOJYIIO, PAllMOHAIBHOE YMCII0, HPPALMOHATIBHOE
YHCII0, MHOYKECTBA HATYpaJIbHBIX, IIEJIbIX, PALIMOHANBHBIX, JACUCTBUTEIBHBIX YHCEN; YMEHHUE HCIOJIb30BaTh MPU3HAKH
JeIMMOCTH, HAUMEHBIINIM OOIIMN JeNuTeNb U HauMeHbIIee o01ee KpaTHoe, anropuT™ EBKina npu pelieHuu 3ajaad;
3HAKOMCTBO C Pa3IUYHBIMU TO3UIMOHHBIMU CUCTEMAaMU CYHCIICHUS; YMEHUE BBINOJHITH BBIYHCICHHE 3HAUYCHUN U
npeoOpa3oBaHMs BBIPAKEHUN CO CTENEHsSMHU U jorapudmamu, mpeodpazoBaHus JPOOHO-PAIMOHAIBHBIX BBIPAXKEHUN;
YMEHHE ONEepPUPOBATH MOHATUSMU: MOCIEIOBATENLHOCTh, apu(pMeTHdecKas Mporpeccus, reoMeTpudeckas mporpeccus,
OecKOHEYHO YOBIBAIOIIAs TeoMeTpuYeckas MPOrpeccusi; yMEHHE 3aJaBaTh MOCIEAOBATEIbHOCTH, B TOM YHCIE C
MOMOIIBI0  PEKYPPEHTHBIX (OpMyN; yMEHHE ONEepUpOBaTh TMOHATUSMU: KOMIUIEKCHOE YHCIO, COMNPSKEHHbBIE
KOMILJIEKCHBIE YMCIIa, MOAYJb U apTyMEHT KOMIUIEKCHOTO 4uciia, (popma 3amicH KOMIUIEKCHBIX Yucell (TeoMeTpuyecKas,
TPUTOHOMETpHUUECKasl U anredpandeckas); yMeTb IPOU3BOIUTH apuPMETUUECKUE NEHCTBUS ¢ KOMIUICKCHBIMH YHCIIaAMU;
MPUBOJIUTh TPUMEPHl HCIOJIH30BAHUS KOMIUIEKCHBIX YHCEN; OINEpHUpOBaTh MOHATUSAMU: MaTpuna 2X2 u 3x%3,
ONPEIETUTENb MAaTPHULIbI, TEOMETPUUECKUI CMBICI OTIPEIETUTENS

YMmenue ONICPpUPOBATH MMOHATUAMU: PALIMOHAIIBHBIC, UPPAIUOHAIIBHBIC, ITOKA3aTCIIbHBIC, CTCTICHHBIC, J'IOl"apI/I(I)MI/IquKI/Ie,
TPUTOHOMCTPUYCCKHUEC YPABHCHHUA U HCPABCHCTBA, HUX CUCTCMbI; YMCHHC OIICPUPOBATL IMOHATUAMH: TOKIACCTBO,
TOXKACCTBCHHOC Hp606pa30BaHI/Ie, YpaBHCHUC, HCPABCHCTBO, CHCTCMaA ypaBHeHPIfI U HCPABCHCTB, PABHOCHUJIIBHOCTH
ypaBHeHPIfI, HCPAaBCHCTB M CUCTCM; YMCHHUC PCHIATbL YPABHCHHUSA, HCPABCHCTBA UM CHUCTCMbI C IMOMONIIBIKO PA3JIMYHBIX




HpI/IéMOB; pfuiath YpPaBHCHUA, HCPABCHCTBA M CHUCTCMBI C MMapaMCTpPOM; HNPHUMCHATH YPABHCHHA, HCPABCHCTBA, HUX
CHUCTCMBbI IJId pCIICHUA MAaTCMAaTUUCCKUX 3a1a4 U 3a/la4 U3 pa3JIMIHbIX obnacreit HAayKu U peaJIBHOﬁ JKHN3HU

YMeHne onepupoBaTh NOHATHAMH: (GYHKIUSA, YETHOCTh (DYHKIHMH, NEPHOAMYHOCTh (YHKIWH, OTPAHUYECHHOCTH
(GyHKIMU, MOHOTOHHOCTHh (YHKIMH, SKCTpeMyM (QYHKIUH, HauOoJblIee W HauMEHbIee 3Ha4eHUs (YHKIUU Ha
MIPOMEXYTKE, HeNpepblBHAsS (YHKIUS, ACUMITOTHI rpaduka (yHKIHMM, NepBas W BTOpas MPOU3BOJAHAS (QYHKIIHH,
reOMETPUUECKU U (PU3MUECKUN CMBICI MPOU3BOAHON, NEpBOOOpa3Has, ONpeAeaEHHbIH MHTETpall; YMEHHE HAXOJUTh
aCUMNTOTHI rpapuka (yHKIMH; YMEHUE BBIYMCIATH NMPOU3BOJHBIE CYMMBbI, NMPOU3BEACHUS, YACTHOTO U KOMIO3UIUHU
(GyHKIMM, HaXOIUTh YpaBHEHHE KacaTelabHOM K rpaduky (yHKIUH; YMEHUE HAXOAWUTH MPOU3BOJHBIE AJIEMEHTaPHBIX
(GyHKIMI; yMEHHE HUCIIONb30BaTh MPOM3BOAHYIO JUIsSl MCCleoBaHMs (QYHKIMM, HAXOIUTh HauOOJbIINE U HaUMEHbIINE
3HaueHus (QYHKIMMA; CTPOUTh TpadUKU MHOTOYJIEHOB C HCIOJB30BAaHMEM amrapaTa MaTeMaTHYeCKOro aHaln3a;
MPUMEHSTh MPOU3BOJAHYIO ISl HAXOXKJIEHUS HAMJIY4IIero peuleHHsl B MPUKIAJAHBIX, B TOM 4YHCIE COLHaIbHO-
SKOHOMMYECKUX M (PU3NYECKHX 3aJlauyax; HaXOAUTh IUIOMAA U 00bEMBI (UTYp C MOMOILIBIO MHTErpana; MpPUBOAUTH
MIPUMEPbl MATEMAaTHYECKOT0 MOIETTUPOBAHUS C TOMOIIBIO T (hepeHIIMATBbHBIX YPaBHEHHM

YMeHne onepupoBaTh MOHATUAMU: TpapuKk GyHKIIUU, oOpaTHass QYHKIUS, KOMITO3UIMS (PYHKIIMH, TUHEHHAs QyHKINS,
KBaZpaTuyHas (QYHKIHS, parmoHaibHas (YHKIMS, CTENEeHHas (DYHKIHS, TPUTOHOMETpHUYECKHE (YHKIIMH, OOpaTHBIC
TPUTOHOMETpHUYECKHe (YHKIUH, MOKa3aTebHas U JiorapudmMudeckas GyHKINU; YMEHHE CTPOUTH TpaQUKH W3YUIEeHHBIX
(yHKIMHA, BBITIOJHATH TMpeoOpa3oBaHusi TpaguKkoB (GYHKIWNA, HCIOJIb30BaTh T'papUKd I W3YYEHHUS MPOIECCOB U
3aBHCUMOCTEH, TpH pPEHMICHHH 3a]ad W3 JAPYTHX YYEeOHBIX MPEIMETOB W 3a/Ja4 W3 pealbHOW J>KM3HU; BBIPAXKaTh
(bopMyTaMu 3aBHCUMOCTH MEXIY BEIIMYMHAMU; MCIIOJIb30BaTh CBOMCTBA U TpadUKu QYHKIUI ISl peIIeHUs] ypaBHEHUH,
HEpaBEHCTB W 3a/la4 C MapamMeTpaMu; H300pakaTh Ha KOOPIAMHATHOW IJIOCKOCTH MHOXKECTBA PEUICHHN YpaBHEHHIA,
HEPaBEHCTB M UX CUCTEM

VYmenune pfiiaTtbh TECKCTOBBIC 3aaa4d Pa3HbBIX THUIIOB (B TOM YMCJIC Ha IPOUCHTHI, JOJIM U YaCTHU, HAa JBUKCHUC, pa60Ty,
CTOMMOCTDb TOBApPOB U YCIIYT', HAJIOTH, 3ala4H 13 obJtactu yIpaBJICHUS JIMYHBIMHA U ceMei HbIMHU (1)I/IH8.HC3MI/I); COCTaBJIATHb
BbIPpAKCHUSA, YpaBHCHHA, HCPABCHCTBA MW HX CUCTEMbI II0 YCIOBHUIO 3a/ld4yd, HCCICONOBATH IIOJYUCHHOC PCHICHUC U
OLCHUBATH HpaBI[OHOI[06HOCTB pPE3yJIbTaTOB; YMCHHC MOJCIHNPOBATH PCAJIBHBIC CUTyallUU HaA A3BIKEC MATCMATUKU,
COCTaBJISAAITh BBIPAKCHUA, YPABHCHUA, HCPABCHCTBA U HUX CHUCTEMBI IIO0 YCJIOBHIO 3aJladv, HUCCIICAOBATH IIOCTPOCHHBIC
MOICIM C UCIIOJIb30BAHUEM allllapara anre6pbl, HHTCPIIPCTUPOBATDH HOJ'IyLICHHHﬁ pe3yiibTaTt

YMmenue OIICpHUPOBATH NOHATUAMU: CPECIHEC apI/I(I)MeTI/I‘{eCKOG, MCIHaHa, HanOOJIbIIICe U HAMMEHBIIIEE 3HA4YCHUA, pasMax,
AUCHepcust, CTAaHAAPTHOC OTKIOHCHHUEC YHUCIOBOTO Ha60pa; YMCHUC H3BJICKATb, HHTCPHIPECTUPOBATH I/IH(I)OpMaI_II/IIO,
NpEACTaBJICHHYIO B Ta6J'II/II_IaX, Ha JuarpaMmax, l"pa(I)I/IKaX, OTPAKAIOLIYIO CBOMCTBA PCAIbHBIX IPOLECCOB U HBJ'IeHHfI;
NpEeACTaBJIATH I/IH(I)OpMaI_II/H-O C NOMOIIIBIO Ta6J'II/II_I U JuarpamMm; HUCCICAOBATb CTATUCTHYCCKUC JAHHBIC, B TOM YHUCIIC C
IIPUMCHCHUCM rpa(bﬂqecm/lx MCTOIOB U 3JICKTPOHHBIX CPCIACTB; rpa(pnqecxn HCCICcJ0BaTb COBMCCTHBIC Ha6.IIIOILCHI/I$I C




IIOMOIIIBIO JUArpaMM PacCEUBAHMSI M JINHEHHON PErpeccuu

YMeHue omnepupoBarh MOHATUSAMU: CIy4alHBIA ONBIT U CiIy4ailHOE COOBITHE, BEPOSITHOCTh CIy4ailHOro COOBITHS;
YMEHHUE BBIYHCISATH BEPOSTHOCTH C HCIIOJIb30BAaHHEM TpapUUECKHX METO/OB; NMPUMEHATH (OPMYIBI CIOXKCHHS M
YMHO>XEHHUS BEPOATHOCTEH, (OPMyITy TIOJTHON BepOSTHOCTH, (hopmyiy bepHysmn, komOuHaTOpHBIE (GaKTHl U (POPMYIIBI;
OIICHUBATh BEPOATHOCTH PEATLHBIX COOBITHI; YMEHHE ONEpUPOBATh MOHATUSAMU: CllydaiiHas BeIMYMHA, PACIpe/IeiIeHHe
BEPOSITHOCTEHM, MaTEMaTUYECKOE OKUJaHHUEe, AUCIIEPCHUS U CTAaHAAPTHOE OTKJIOHEHHE CIIydyalHOM BEIMYMHBI, (YHKIIHH
pacnpeneseHus U INIOTHOCTH PABHOMEPHOTIO, TIOKA3aTEIbHOTO M HOPMAJIBHOTO PACHPENEICHUN; YMEHUE HCIIOIb30BAaTh
CBOMCTBa M3YYEHHBIX PACIpeAeTeHHI JUIsl pelieHns 3a/a4; 3HAKOMCTBO C MOHSATHSIMM: 3aKOH OOJIBIIMX YUCEN, METOIbI
BBIOOPOYHBIX HCCIIEJIOBAHUN; YMEHHE NPUBOAUTH NPUMEPHI MPOSBICHHS 3aKOHA OOJIBIIMX YHUCEN B MPUPOIHBIX U
OOLIECTBEHHBIX SIBICHUAX; YMEHHUE OINEpUPOBATh MOHATHUSIMU: COUETAHUE, MEPECTaHOBKA, YHUCIIO COYETAHWUH, YHCIIO
nepectaHoBoK; O0MHOM HploTOHA; yMeHue MPUMEHATh KOMOWMHATOpHBbIE (DAKTBI M PACCYXKICHMS IJIsl pelleHus 3ajad;
OIICHUBATh BEPOSITHOCTU PEAIbHBIX COOBITHI; COCTaBIATh BEPOSITHOCTHYIO MOJENIb U MHTEPIPETUPOBATh MOJTYUEHHBIN
pe3ysbTaT

YMeHue onepupoBaTh MOHATUSMU: TOUKA, MpsMasi, TUIOCKOCTb, IPOCTPAHCTBO, OTPE30K, Jyd, BEJIMYMHA yria, IMIIOCKUI
yroJ, ABYIPAaHHBIM YyroJ, TPEXIPaHHBIM yroJ, CKpelIMBAIOIIMECs MpsMble, MapajlIeIbHOCTh U TMEPHEeHIUKYISIPHOCTD
NPSIMBIX U IJIOCKOCTEH, Yroa MeXAy NPSMBIMH, Yol MEXKAy MPSAMON U IJIOCKOCTBIO, YIOJ MEXKIY IUIOCKOCTSIMH,
paccTosiHUEe OT TOYKH JI0 IJIOCKOCTH, PACCTOSHUE MEXIy MPSMBIMH, PACCTOSTHUE MEXKIY IUIOCKOCTSIMHU; YMEHHUE
WCIIOJIb30BATh MPH PEIIeHUH 3a]]a4 U3Y4YeHHbIE (PaKThl U TEOPEMBI IIJITAHUMETPUN; YMEHHUE OLIEHUBATh pa3Mephbl 00bEKTOB
OKPYKaIOILIEr0 MHpa; CTPOUTHh MAaTeMAaTHUYECKUE MOJIEIH C MOMOILIbI0 F€OMETPHUUECKUX MOHATUN U BEIUYMH, PEUIaTh
CBsI3aHHbBIE C HUMU IIPAKTHYECKUE 334

10

YMeHue onepupoBaTh HNOHATUAMU: IJIOUIAAb (QUIYpBl, 00bEM (DUTYpHI, MHOTOTPAHHUK, MPABHJIbHBII MHOTOI'PAaHHUK,
ceueHHWe MHOTOrpaHHUKa, KyO, mapajuiesenurne], Mpu3Ma, nupamuaa, (Gurypa u MOBEPXHOCTb BpAILEHUS, LUIHHID,
KOHyc, 1map, chepa, miaomanb chepsl, MIOMAIs MOBEPXHOCTH MUPAMUJIBL, TPU3MBI, KOHYCa, IMIMHIpA, 00BEM KyOa,
MPSIMOYTOJIBHOTO TapajuieNienuneia, MUpaMubl, IPU3MBbI, IUIUHIPA, KOHYCa, 11apa, pa3BEPTKA MOBEPXHOCTH, CEUCHHS
KOHyca W UWIMHJpPA, MapajulebHbIe OCH WM OCHOBAHMIO, CEYCHHE IIapa, TUIOCKOCTb, Kacatomascs chepbl, IUIUHAPA,
KOHYycCa; YMEHHE CTPOUTh CEUeHHWE MHOTOTPaHHMKA, M300pa)KaTh MHOTOTPAHHUKH, (PUTYPHI U MOBEPXHOCTU BPAIICHHUS,
UX CEUeHUs, B TOM YHCIIE C MOMOUIBIO AIEKTPOHHBIX CPEACTB; YMEHUE MPUMEHITh CBOMCTBA reéOMETPUYECKUX (Uryp,
CaMOCTOSITENILHO (POPMYIHPOBATH OMpEACTCHUsI U3ydyaeMbIX (DUTYp, BBIABUTATh THIOTE3bl O CBOMCTBAX M MpU3HAKAX
reoMeTpuueckux Quryp, oOOCHOBBIBaTH WIJIM OINPOBEPraTh HX; YMEHUE MPOBOAUTH KIAaCCHPHUKAIHMIO (GUTYp IO
pa3TMYHBIM MPU3HAKAM, BBITIOTHATH HEOOXOAUMBIE TOTIOTHUTENBHBIE MOCTPOCHHUS

11

YMmenue OIICPpHUPOBATH NOHATUAMU: IBUKCHUC B IIPOCTPAHCTBC, HapaJIJ'IeJIBHHﬁ MNEepeHOC, CUMMCETpPHUA Ha IIJIOCKOCTHU U B
IIPpOCTPaHCTBC, IMOBOPOT, Hp606p8.30BaHI/IC HOI[OGI/IH, HO,Z[O6HLIC (I)I/Il“ypbl; YMCHHUC pPACIIO3HABATHL PABHLIC U HO,[[OGHBIC




(bI/IprI)I, B TOM YHUCJIC B ITPHUPOAC, UCKYCCTBEC, apXUTCKTYPC,; UCIIOJIB30BATh T'COMETPUUCCKHUEC OTHOLICHUA MPU PCIICHUN
3a/1a4; HaXOAUTh T€OMETPUUYECKUE BEITUUMHBI (JITIMHA, YTroJl, IUIoIIaib, 00bEM) MIPU PELICHUH 3aJad U3 JPYTruX y4eOHbIX
MPEAMETOB U U3 PEATbHOU XWU3HH; YMEHHUE BBIUUCIIATH T€OMETPUUYECKUE BEIIMYWHBI (IJIMHA, YTroJl, IUIOHIaAb, 00BEM,
IJIomaab HOBerHOCTI/I), HCIIOJIB3Y U3YYCHHBIC (bOpMyJII)I U MCTO/JbI, B TOM YUCJIC: INOIIAAb IMOBCPXHOCTHU MUPAMU/IBI,
MpU3MBbI, KOHYCa, LMIMHJPA, IUIOW@AaAb chepbl; 00bEM KyOa, MpSIMOYIOJIBHOIO Napajuleienunesa, MUpaMuibl, IPU3MBL,
LHWIMHJpPA, KOHYCA, [1apa; YMEHHE HaXOAUTh OTHOLIEHHE 00bEMOB MOJAOOHBIX (GUTYp

YMeHue omepupoBaTh MOHATHUAMH: MPSIMOYrOJbHAs CHUCTEMa KOOPJIWHAT, BEKTOP, KOOPAMHATHI TOUYKH, KOOPAMHATHI
BEKTOpa, CyMMa BEKTOPOB, MPOM3BEJICHHE BEKTOpa Ha YHUCIO, pA3JIOKEHHWE BEKTOpa Mo 0a3ucy, CKalspHOE

12 MIPOU3BEICHUE, BEKTOPHOE MTPOU3BEICHHE, YTOJI MEXK1Y BEKTOPAMH; YMEHNE HCIIOJIb30BATh BEKTOPHBIA U KOOPAVMHATHBIN
METO/1 JUIs PellIeHUs] TeOMETPUYECKUX 3a]a4 U 3a]a4 JPYTUX y4eOHbIX IPEeIMETOB
YMenue BbIOMpaTh MOAXOASIIMNA METOJ JUIsl pelIeHHs] 3aJadyd; MOHMMAaHHE 3HAYMMOCTH MAaT€MaTHKU B U3yYEHUH
13 MIPUPOJHBIX U OOIECTBEHHBIX MPOIIECCOB U SBJICHHI; YMEHHE paclo3HaBaTh IMPOSBIEHUWE 3aKOHOB MaTeMaTWKH B

HCKYCCTBE, YMEHUE TPUBOJUTH IPUMEPHI MATEMATUYECKUX OTKPBITHA POCCUICKON M MUPOBOM MAaTeMaTUYECKOW HAYKH




HEPEYEHD 3JIEMEHTOB COJAEP/KAHUS, IPOBEPAEMbIX HA EI'D IO MATEMATHUKE

Kon ITpoBepsieMblii 3JIEMEHT COACPKAHUS
1 Yucna v BIYKCICHUS
1.1 | HarypasbHble u nensle yncia. [[pu3Haku 1e1MMOCTH LEbIX YUCEeT
1.2 | PanmonanbHbie yncia. OOBIKHOBEHHBIC U JICCATUIHBIC APOOU, TIPOIICHTHI, 0ECKOHEYHBIE MIEPUOTUNICCKIE TPOOH
1.3 | Apudmerndecknii KOpeHb HATYpPaIbHOW cTerieHu. JIeUCTBUS ¢ apuMETHUECKUMH KOPHSIMU HAaTYPAJIBHOM CTENIeHN
1.4 Crenenb C 11esbIM TIokasareneM. CTerneHb C pallMOHAIBHBIM 1oka3aTereM. CBOKWCTBA CTETICHH
1.5 | CuHyc, KOCUHYC U TaHT€HC YHCIIOBOTO apryMeHTa. APKCHHYC, apKKOCUHYC, apKTaHI'€HC YMCIOBOTO apryMeHTa
1.6 | Jlorapudm uncna. JleciTHaHbIe H HATYpaIbHBIE JIOTapUPMBI
17 JleiicTBuTenpHble 4Kcnaa. Apu@MeTHyecKue Oorepanuu c NeUCTBUTENbHBIMU uKciaaMu. [IpuOIKEHHBIE BBIUYMCICHMS, MpaBHUiIa
OKpPYTJIEHUS, MPUKHJIKA U OLIEHKA pe3yJbTaTa BBIYUCICHHUM
1.8 | [IpeoOpa3oBaH¥ue BEIpaOKEHUH
1.9 | KommiekcHbIe 9ncia
2 VYpaBHEHUs 1 HEPABCHCTBA
2.1 | lensie u npoOHO-pallMOHATIBLHBIC YPABHEHUS
2.2 | UppauroHalbHbIE YpaBHECHUS
2.3 | TpuroHomeTpuuecKre ypaBHEHUS
2.4 | IlokazaTenbHbIC U JOrapuMUUECKUE YPaBHEHUS
2.5 | llensie u npoOHO-panioHaIbLHBIE HEPABEHCTBA
2.6 | UppanmoHaibHbIC HEPABEHCTBA
2.7 | IlokaszarenpHble U JorapupMUIecKue HEpaBEHCTBA
2.8 | TpuronomeTpruiecKre HepaBeHCTBA
2.9 | CucteMbl U COBOKYITHOCTH YPaBHEHHI U HEPABEHCTB
2.10 | YpaBHeHUs, HEpAaBEHCTBA U CUCTEMBI C TapaMeTpaMu
2.11 | Matpuna cuctemsl JJMHEHHBIX ypaBHeHUH. OnpenenuTenb MaTpHILIbI
3 OyHKIMH U TpaduKH
31 Oynkims, crnocodbl 3amanus QyHkuuu. ['padux ¢yHkumu. B3anmuo oOpaTHble ¢yHKiuM. YETHble M Heu€THbIe (yHKUIHUU.
[lepuoanyeckue GpyHKIUU
3.2 | OOnacte ompenereHUss M MHOXKECTBO 3HadeHWH ¢yHkuumu. Hymu ¢ynkmun. TIpoMexyTKu 3HaKONOCTOSHCTBA. IIpoMexyTku




MOHOTOHHOCTH (pyHKIMU. MakCUMyMbl 1 MUHUMYMBI (hyHKIMU. Hanbosbliee 1 HanMeHblee 3HaueHue (PyHKIIMHU HA TIPOMEXKYTKE

3.3 | Crenennas GyHKIMS ¢ HATYpaJIbHBIM M LIeJbIM NOKa3aTeneM. E€ cBoiicTBa u rpaduk. CBoiicTBa U rpaguK KOpHs N-0i CTENeHU
3.4 | Tpuronomerpuieckue QyHKIIH, UX CBOMCTBA U rpadUKu
3.5 | IlokazarenbHas u JorapupmMudeckast GyHKIIUN, UX CBOMCTBA U rpaduku
3.6 | Touku pa3peiBa. AcuMITOTHI rpadukoB GyHKIMi. CBOKCTBA (QYHKIMIA, HEMPEPHIBHBIX HA OTPE3KE
3.7 IlocinenoBaTenbHOCTH, CLIOCOOBI 3aJaHUsI IOCIEI0BATENLHOCTEN
3.8 | Apudpmerndeckas u reomeTprueckas nporpeccun. @opMyna cI0KHBIX TPOIIEHTOB
4 Hauana maTtemaTnyeckoro aHanmsa
4.1 | IlpousBoanast pyHkuuu. Ilpons3BogHbIe 31eMeHTapHbIX QYHKIUI
49 [IpumeHenre npou3BOAHON K HcCCIeIOBaHUIO (YHKIMI Ha MOHOTOHHOCTb M JKCTpeMyMmbl. HaxoxkaeHune HanOOJbIIero
HAaMMEHBIIETO 3HaYeHUsT (YHKIIUH Ha OTPE3Ke
4.3 | [lepBooOpasnas. MaTerpan
5 MHo3xecTBa U JIOTHKa
5.1 | MHoXkecTBO, onepariuu HajJ MHOKecTBaMHu. J{narpammbl Ditsiepa — Benna
5.2 | Jloruka
6 BeposTHOCTB U cTaTUCTHKA
6.1 | OnucaTenpHasi CTaTUCTUKA
6.2 | BeposiTHOCTB
6.3 | KomOunaropuka
7 ['eomeTpust
7.1 | ®urypsl Ha IIIOCKOCTH
7.2 | IIpsiMble U TJIIOCKOCTH B MPOCTPAHCTBE
7.3 | MHOTOIpaHHUKHU
7.4 | Tena v MOBEPXHOCTH BPAILICHUS
7.5 | KoopauHAThl U BEKTOPBI
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