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IHosicHuTEABLHAA 3aIIMCKA

Pabouas mporpamma ydeOHOro Kypca «IIpakTMKyM MO MaTreMaTHKe» JUIS CPEIHEro
obmiero oOpazoBanus pazpaboTaHa Ha OCHOBE

- HOPMATUBHBIX JOKYMEHTOB:

1. OO0 obpazoBanuu B Poccuiickoit @enepannu: OenepanbHbiii 3ak0H 0T 29 nekadps 2012 r.
Ne 273-@3.

2. O®enmepanbHBI TOCYJApCTBEHHBIN 00pa30BaTENbHBIA CTAaHAAPT CPEAHEro  OOIIEero
oOpazoBanus: npuka3z MunoOpuayku Poccun ot 17 mast 2012 . N 413

3. OcHoBHas o0Opa3oBaTelibHas MporpamMma cpeaHero oomero oopazosaraus MbOY COII Ne
8.

4. ®enepanbHas  oOpa3oBarelbHas MporpaMMa  CpeaHero  ooOmiero  oOpa3oBaHHs
«MaremaTuka.

- ”HPOPMALMOHHO-METOIHYECKHX MATEPHAJIOB:
5. B.®. byry3os, JI.C. AranacsH. 'eometpus. 10- 11kmaccel: aBTopckas nporpamma. - M.:
[Ipocenienue,

B cooTBeTcTBHM ¢ Ha3BaHWEM KOHIIEIIIMHA MaTeMaTHIECKOe 00pa3oBaHKUe JIOJHKHO, B YaCTHOCTH,
pemarhk 3amady oOecreueHuss HeOOXOAMMOTO CTpaHe 4YHCJIa OOYJaroIIuXCs, MaTeMaTH4ecKas
MOJATOTOBKA KOTOPBIX JIOCTATOYHA JUIi TPOJOJDKEHHS OOpa3oBaHUS 10  Pa3IMIHBIM
HaTpaBJICHUSM, BKITIOYAst IPETOIaBaHIe MAaTEeMaTHKH, MAaTEMaTHUECKUE UCCIIEA0BaHMs, padoTy B
chepe WHPOPMAITMOHHBIX TEXHOJOTUH W JPYIHX, a TaKkKe OOeCnmedeHus I KakJI0TO
00ydJaromerocsi BO3MOKHOCTH JIOCTHKCHHS MaTeMaTHYECKOW TMOJITrOTOBKA B COOTBETCTBHH C
HEOOXOJMMBIM €My YypoBHeM. VIMEHHO Ha pemieHHe OJTHUX 3a7ad HalelleHa IporpaMMa
npakTukyma. B smoxy nudpoBoi TpaHchopmaimu Bcex cep UeToBEUECKON IEATEITHHOCTH
HEBO3MOXXKHO CTaThb OOpa30BaHHBIM COBPEMEHHBIM YeJOBEKOM 0Oe3 Xopolleld MaTeMaTHYecKOM
MOATOTOBKH. JTO 00YCIOBJICHO TEM, YTO B HAILU THU PACTET YUCIIO CHEIHATbHOCTEH, CBA3aHHBIX
C HEMNOCPEICTBEHHBIM MPHUMEHEHHUEM MaTeMaTWKu: U B cdepe SKOHOMHKU, U B Ou3Hece, U B
TEXHOJIOTHYECKUX O00NacTsIX, W JOaxe B TyMaHUTapHbBIX cdepax. Takum obOpazoM, Kpyr
oOyuaronuxcs, Ui KOTOPbIX MaTeMaTHKa CTAHOBUTCS 3HAYMMbBIM IpeaMeToM, (yHIaMEHTOM
oOpa3oBaHHs, CYIIECTBEHHO pacuiupsercsi. B Hero BXOASAT HE TOJIbKO OOydaromuecs,
IUTAHUPYIOIINE 3aHUMAThCsl TBOPUECKON U UCCIIeIOBATEeNbCKOM paboToi B 00JacTU MaTeMaTUKU,
uHpopMaTuku, GU3NKHN, SKOHOMUKH U B IPYTUX 00JIACTIX, HO U T€, KOMY MaTeMaTHKa HYXHa s
MCII0JIb30BaHUS B MPOQeCcCUsix, He CBI3aHHBIX HEIOCPEICTBEHHO ¢ Hel. [Ipukiaanas 3Ha4MMOCTh
MaTeMaTHUKU OOYCIIOBJEHA TeM, YTO €€ MPEeAMETOM SBISIOTCS (PyHIaMEHTAJIbHBIE CTPYKTYPBI
HaIIero MUpa: MPOCTPAHCTBEHHbIE (OPMBI M KOJHMUYECTBEHHBIE OTHOIICHUS, (YHKIIMOHAIbHBIE
3aBUCUMOCTM U  KaTe€rOpuu  HEONpEeAeIEHHOCTH, OT MPOCTEHIINX, YCBaMBAEMbIX B
HEMOCPEJCTBEHHOM OIIBITE, JI0 AOCTATOYHO CJIOXHBIX, HEOOXOAUMBIX AJISl Pa3BUTHS HAYUHBIX U
TEXHOJIOTHYECKNX HAeH. be3 KOHKpPETHhIX MaTeMaTHYeCKUX 3HAHHWM 3aTpyJHEHO MOHMMAaHUE
MIPUHIIUIIOB YCTPONCTBA U UCTIOJIb30BAHKS COBPEMEHHOM TEXHUKH, BOCIPUATUE U HHTEPIIPETALUS
pa3zHoo0pa3HON COLUANbHON, IKOHOMUYECKOM, MOIUTHUYECKON nHbopMaluu, ManodppeKTuBHA
MOBCEIHEBHASI MpaKTUYecKas JesATeNbHOCTh. Bo MHoOrmx cdepax mpodeccruoHaibHON
JESITeNbHOCTH TPeOyIOTCS yYMEHHUS BBIMOJIHATH PACUYETHI, COCTABISTH AITOPUTMBI, MPUMEHSTH
(GbopMyIbl, MPOBOIUTH TEOMETPUYECKHE H3MEpPEHUs U IOCTPOEHHS, YMUTaTh, 00pabaThIBaTh,
HMHTEPIPETUPOBATh U MPEICTABISTh HHPOPMAIMIO B BHJE TaOMUIl, AMArpaMM MU TpaduKoB,
MMOHUMATh BEPOSTHOCTHBIN XapakTep caydailHbIX coObITHIL. OTHOBPEMEHHO C paciupenueM chep
MPUMEHEHUs] MaTeMaTUKH B COBPEMEHHOM oOmiecTBe BCE Oolee BaXHBIM CTaHOBUTCS
MaTeMaTHYECKU CTHIIb MBIIILICHUS, IPOSIBIISIONINICS B OTIpeIeIEHHBIX YMCTBEHHBIX HaBbIKaX. B
Mpolecce M3yYeHUs MpakTUKyMa B apceHan NpuéMOB W METOJOB MBIIUICHUS YelOBEKa
€CTECTBEHHBIM 00pa30M BKIIOYAIOTCS WHAYKIUS U JIEAYKIHsS, 0000IIeHHe W KOHKpEeTH3aIus,
aHallM3 U CUHTE3, KiIaccu(UKalus U CUcTeMaTu3anus, abcrparupoBanue U aHanorus. OOBEKTHI
MaTeMaTHYEeCKUX YMO3AKIIOUEHUH, MpaBuUiIa UX KOHCTPYUPOBAHHS PACKPHIBAIOT MEXaHU3M
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JIOTHYECKUX MMOCTPOCHUH, CIIOCOOCTBYIOT BRIpaOOTKE YMEHHUS (POPMYIMPOBATH, 0OOCHOBHIBATH U
JIOKa3bIBaTh CYXKJICHHsI, TEM CaMbiM (POPMUPYIOT JOTHUECKHI CTUIIb MBIIICHU. Benymias poib
NPUHAIISKAT TPAKTUKYMY B (OPMHUPOBAHUHM AJITOPUTMHUYECKOW KOMIIOHEHTHI MBILIUICHUS H
BOCIIMTAaHUM YMEHUH JIeHCTBOBATH 10 3a/laHHBIM aJIFCOPUTMaM, COBEPUIEHCTBOBATh U3BECTHBIE U
KOHCTPYUpPOBaTh HOBBIE. B mporecce pemeHus 3aady — OCHOBBI JJISi OpraHM3aluu y4eOHOM
NEATeNbHOCTH Ha (haKyabTaTHBE IO MaTEMAaTHKE — Pa3BHBAIOTCS TBOPYECKAas W TMPHKIIATHAS
CTOpOHBI MbIIUIeHUsI. OO0ydeHue MaéT BO3MOXKHOCTH pa3BUBaTh y OOYYAIOIMIMXCA TOYHYIO,
paloOHaIbHYI0 U UHPOPMATUBHYIO peUb, yMEHUE OTOMpaTh HanboJiee MOIXO0IAIINE A3bIKOBBIE,
CUMBOJIMYECKUE, TIpa@UuecKue CpeACTBa JJIsi BBIPAKEHUS CYXKAECHUH U HArJIAJHOIO HUX
npenacraBieHus HeoOXoaMMbIM KOMIIOHEHTOM OOIIEeH KyJIbTYpbl B COBPEMEHHOM TOJIKOBAaHUU
ABIISIETCST OOIIee 3HAKOMCTBO C METOJAMH TIO3HAHUS ACHCTBUTEIBHOCTH, IPEICTABICHHE O
IpeaIMeTe U METOJIe€ MaTeMaTUKH, €ro OTIMYUAX OT METOJIOB €CTECTBEHHBIX U T'YMAaHHUTApPHBIX
HayK, 00 0COOEHHOCTSIX MPUMEHEHMSI MAaTEMATHKHU ISl pellIeHUs] HayYHbIX U IPUKIAIHBIX 3a1a4.
Takum o0pazoMm, MaTeMaTHYECKHM MPaKTUKYM BHOCHUT CBOW BKIaJ B (opMHUpOBaHHE 0OIen
KyJIbTypbl uejoBeKka. l3yueHue QaxkyapTaTUBHOTO Kypca CIOCOOCTBYET 3CTETUUYECKOMY
BOCIIUTAHHUIO YE€JIOBEKa, MOHMMAHUIO KPAacOThl M M3SIECTBA MATEMATUYECKUX pPACCYKICHH,
BOCIIPUATHIO T€OMETPUYECKUX (POPM, YCBOEHUIO MIEH CUMMETpHH. lIpuopuTeTHBIMU LIEIIMU
oOyueHusi (axKyJIbTaTUBHOTO Kypca mo MaremaTuke B 10 Kiaccax MpoJOJIKAIOT OCTaBaThCS:
(dbopMHpOBaHHE LIEHTPAJIbHBIX MaTEMaTHUYECKUX MOHITHM (YHCIIO, BEIMYMHA, F€OMETpUYECKast
¢burypa, nepeMeHHas, BEPOSITHOCTb, (DYHKIMS, MPOM3BOIHAS, WHTErpay), oOecleyuBaIOLIUX
MIPEEMCTBEHHOCTh M TEPCINEKTUBHOCTh MaTeMaTH4ecKoro oOpa3oBaHHs O0O0y4aromMuXcs;
nojBeieHne OOYy4aromMXCsl Ha JOCTYIHOM JJisi HUX YPOBHE K OCO3HAHMIO B3aUMOCBSI3U
MaTeMaTHUKUd M OKPY)KAIOIIEro MHUpPA, MOHUMAHUI0 MAaTEMaTUKU KaK 4acTu OOIIeld KyJIbTyphl
YeJl0BEYEeCTBa; PAa3BUTHUE MHTEUIEKTYaJIbHBIX M TBOPUYECKUX CIOCOOHOCTEH oO0ydJaromuxcs,
M03HABATEIbHON aKTUBHOCTH, HUCCIIEI0BATEIbCKUX YMEHUN, KPUTUYHOCTH MBIIUICHUS, HHTepeca
K U3YYEHHIO MaTeMaTHKH; (popmupoBaHHe (DYHKIIMOHATHLHOM MaTeMaTW4YeCKOW TI'paMOTHOCTH:
YMEHHS PAcllO3HaBaTh MAaTEMaTHYECKHE ACMEKThl B PEAbHBIX XU3HEHHBIX CUTYyalUsX U MpU
M3YYEHUU JAPYTruX Y4eOHBIX MPEIMETOB, MPOSBICHHUS 3aBUCHUMOCTEHl U 3aKOHOMEPHOCTEH,
(dbopMynupoBaTh UX Ha SI3bIKE MaTeMaTHUKU U CO3[aBaTh MAaTeMaTHYECKHE MOJENU, PUMEHITh
OCBOCHHBIM MaTeMaTW4yecKUil ammapar JUisi pelieHUs MPaKTUKO-OPUEHTUPOBAHHBIX 3ajad,
MHTEPIPETUPOBATH U OLICHUBATH MOJIyd€HHBIE pe3yabTaThl. OCHOBHBIMU JIMHUSAMHU COJIEPKaHUS
¢dakynpratTuBHOrOo Kypca B 10 kmacce sBisitoTcsi: «Hucna W BBIYHCIEHUS», «Airedpa»
(«Anrebpandeckue BBIpaKEHUS», «YpaBHEHUS M HepaBeHCTBa»), «Hawama maremarnyeckoro
aHanuza», «leomerpus» («['eomerpuueckue Qurypsl u uX cBoHcTBay, «l3mepeHue
reOMETPUUECKUX BEIUYUHY), «BeposATHOCTh M cTaTUCTHKaA». JlaHHBIE JMHUHM Pa3BUBAIOTCS
napajuieNibHO, KaXK/1asi B COOTBETCTBUU C COOCTBEHHOMU JIOTHMKOM, OJIHAKO HE HE3aBUCHUMO OJTHA OT
Jpyroi, a B TECHOM KOHTakTe M B3aumojeiictBuu. Kpome 3Toro, ux oObeauHSET JOTHYECKas
COCTABIISAIONIAs, TPAAUIIMOHHO MPUCYIIAas MaTEMATHKE U MPOHU3BIBAIOIIAS BCE MaTEeMaTUUYECKHE
Kypchl u conepxkarenbubie auHud. ChopmynupoBanHoe Bo PI'OC COO tpeboBaHuE «yMEHHE
OTIepUPOBATh TOHATUSMU: OIpE/eICHHe, aKChuoMa, TeopeMa, CJIEJICTBUE, CBOWCTBO, MPHU3HAK,
JI0Ka3aTeNbCTBO, PABHOCUJIBHBIE (POPMYIHPOBKH, YyMeHHE (OopMylIupoBaTh oOpaTHOE U
MIPOTUBOMIOJIOKHOE YTBEPKICHHE, TPUBOAUTH MPUMEPHI U KOHTPIPUMEPHI, UCIOJIB30BATh METO]I
MaTeMaTH4eCKOW MHAYKIMH, MPOBOIUTH JOKA3aTENbHbIE PACCYXKACHUSA IMpPH pEIICHWU 3ajad,
OIICHUBATh JIOTMUECKYIO MPABUIBLHOCTh PACCYKJICHUI» OTHOCUTCS KO BCeM Y4eOHBIM Kypcam, a
(dbopMupoBaHHE JOTHYECKUX YMEHUH pacmpenensercs 1Mo BceMy Nepuoy oOyueHHsl Ha ypOBHE
cpeaHero oOimero oopazoBaHusa. B cooTBeTCTBUM ¢ y4yeOHBIM IUIaHOM (DaKyIbTaTUBHBIN Kypc
«[IpakTukymM mO MaTeMaTHKe» BBOJMTCS IO XKelaHuio ydammxcs. Hacrosmein nporpammoin
npegycMaTpuBaeTcs n3ydeHue (pakynbTaTUBHOTO Kypca «IIpakTHKyM [0 MareMaTHKe» B paMKax
TpEX Y4eOHBIX KypcoB: «AiyreOpa W HayaJa MaTeMaTHYECKOro aHaiuza», «l'eomeTpus»,
«BeposTHOCTE M cTaTUCTHKa». POpPMHUPOBAaHUE JIOTMUECKUX YMEHHH OCYIIECTBIIECTCS Ha
IPOTSHKEHUH BCETo Meprosia 00ydeHHsl Ha YpOBHE CpeHero olIiero oopa3oBaHus, a 3J€MEHTHI



JIOTUKH BKITIOYAIOTCSI B COJICPKAHUE BCEX Ha3BaHHBIX BBIIIE YUeOHBIX KypcoB. OO0IIee KOJTNIeCTBO
4acoB, HAIIPABJICHHBIX HAa W3y4YeHUE npakTukyma — B 10 kiacce — 68 uacos (2 yaca B Hezieno).

Conepxanue Kypca

Yuciia ¥ BbIYMCICHUS

Parmonanbubpie ynciaa. OOBIKHOBEHHBIC M JIECATUYHBIC JPOOHU, MPOIEHTHI, OECKOHEYHBIC
nepuoauueckue apodu. [Ipumenenue npodeil 1 NpPOLUEHTOB JUIsl PELIEHUs IPUKIAIHBIX 3a/1a4 U3
Pa3IMYHBIX OTPACIEN 3HAHUW U PealbHOM KU3HH.

JleiicTBuTenpHble yKcia. ParuoHanbHble M HppalMOHalbHbIE 4Hcia. ApudMeTrudeckue
oIepaluyd C JCUCTBUTEIbHBIMU 4YHCIaMU. MOJyJib JEHCTBUTEIBHOIO YHUCIA M €ro CBOMCTBA.
[TpubnmkEHHbIE BBIYMCICHUS, TpaBWJIA OKPYIJICHUS, TPUKUAKA M OICHKAa pe3yibTaTta
BBIUHCIICHUH.

Crenens ¢ nensiM nokaszareneM. bunom Hetotona. Mcnonbs3oBanue noaxonsuieil Gopmel
3aMnycy JeMCTBUTENBHBIX YHCEN JUIsl pEHIeHUs MPAKTUUECKUX 3aa4u U IPECTABICHNS JaHHbIX.

Apudmernueckuil KOpeHb HATypaJIbHON CTENIEHU U €r0 CBOMCTBA.

CreneHp ¢ palMOHAIbHBIM IOKa3aTeleM M €€ CBOWCTBA, CTENEHb C JEHCTBUTEIbHBIM
MIOKa3aTesIeM.

Jlorapudwm uncna. CoiictBa norapudma. JleciTuaHbIe U HATypaTbHBIC JIOTApU(PMBI.

CuHyc, KOCHHYC, TaHT€HC, KOTAHT€HC YMCJIOBOTO apryMeHTa. ApKCHHYC, apKKOCHHYC U
apKTaHT€HC YHUCIIOBOIO apryMEeHTa.

YpaBHeHUsI M HEPABEHCTBA

ToxnectBa M TOXIECTBEHHbIE NpeoOpa3oBaHUS. YpaBHEHHE, KOPEHb YpaBHEHHS.
PaBHOCHIIbHBIE YpaBHEHUSI U ypaBHEHUs-CIeICTBUSA. HepaBeHCTBO, pelieHre HepaBeHCTBa.

OcHOBHBIE METO/IbI PELICHUS LENbIX U IPOOHO-pallMOHANBHBIX YPAaBHEHUN M HEPaBEHCTB.
MHorouseHsl OT OJHOM NepeMeHHOoM. JleleHne MHOrowIeHa Ha MHOTOWIEH ¢ ocTaTtkoM. Teopema
be3y. MHorounens ¢ nensiMu ko3 dunuenramu. Teopema Buera.

[IpeoOpa3oBanus YUCIOBBIX BBIPAKEHH, COIEPKAIINX CTEIEHU U KOPHU.

HppaumnonansHsle ypaBHeHHs.. OCHOBHBIE METObI PELICHHS] UPPAMOHAIBHBIX YPABHEHUN.

[TokazarenbHble ypaBHeHHs. OCHOBHBIE METOAbI PEILIEHUS IOKA3aTEIbHBIX YPABHEHUI.

[IpeobpazoBaHue BhIpKEHUN, CONEPKAIINX JOTAPHUPMBI.

Jlorapudmuueckue ypaBHeHUS. OCHOBHBIE METOJBl PEIICHUS JIOrapu(pMUUECKUX
YpaBHEHUH.

OcHoBHble TpuroHomerpuueckue ¢opmynsl. IIpeoOpa3oBaHue TPUTOHOMETPUUECKHX
BBIpKEHUI. PellieHre TpUroHoMeTpUYECKUX YPaBHEHHUM.

Pemienue cucrem nUHEWHBIX ypaBHEHUH. MaTpulla CHUCTEMbl JIMHEWHBIX YpPaBHEHUH.
Onpenenurens MaTpulpl 2X2, €ro TreOMETPUYECKHM CMBICI M CBOMCTBA, BBIYMCICHUE
€ro 3Ha4eHMs,, NPUMEHEHUE OIpEeACNUTENs [JIsl PEUIeHUS CHUCTEMbl JIMHEHHBIX YPaBHEHUH.
Pemrenne npukiaaHbIX 3a7ad C MOMOIIBK) CHCTEMbl JIMHEWHBIX ypaBHeHUH. lccienoBaHue
IIOCTPOEHHOM MOJIENIU C MOMOILbIO MAaTPHUIL] U OIIPEICTUTENCH.

[TocTpoenre mMaTeMaTHYECKUX MOJENEH pealbHOW CUTyallud C MOMOUIbI0 YPABHEHUU U
HepaBeHCTB. [[puMeHeHre ypaBHEHUI U HEPaBEHCTB K PEIICHUI0 MaTEMAaTUYECKHX 3a/1a4 U 3a7a4
U3 pa3IUYHbIX 00JacTel HAyKH U PeallbHOM JKU3HH.

DyHKUUH U IPaPUKU

Oynkuus, crnocoObl 3amanus ¢GyHKuH. B3auMHo oOpatHble ¢GyHkuuu. Kommosunus
¢bynkuuit. I'paduk pyHkunu. SneMmeHTapHble peodpa3zoBaHus rpauKoB (GyHKIIMA.

Ob6nacTh ompezneneHuss U MHOXeCTBO 3HaueHui ¢ynkuuu. Hynmu dyakmuu. [pomexyTtku
3HakonocTostHeTBA. UETHple M HeuéTHble QyHKUUM. Ilepuognueckue GyHkiuu. IIpomexyTku
MOHOTOHHOCTH (PYHKUIMU. MakCUMyMbl U MUHHUMYyMBI (pyHKIIMU. Hanbomnbiee 1 HanMeHbIIee
3HaueHUs QYHKIIUU HA TTPOMEKYTKE.

JluneitHast, KBagpaTu4dHasi U JPOOHO-TMHEWHAs QYHKIUUA. DJIEMEHTApPHOE HUCCIIEeIOBAaHUE U
MOCTPOEHHE UX IPapHKOB.



CrenenHasi QyHKIHMS C HaTypaJllbHBIM M IIENIBIM TOKa3zarenem. EE cBoiicTBa u rpaduk.
CBoiictBa M rpaduK KOpHA N-Oi CTEeNeHH Kak (PYHKIMU OOpaTHOM CTENEeHH C HaTypaJbHBIM
[I0Ka3aTeseM.

[TokazatenpHast u norapudmuyeckas GyHKIUHU, UX CBOMCTBA U rpaduku. McnonszoBanue
rpaduKoB QYHKIUH I pelICHUs ypaBHEHUH.

Tpuronomerpuveckass OKpPYKHOCTb, OIpEICICHHE TPUTOHOMETPHUYECKHX (YHKIUI
YHUCJIOBOI'O ApryMEHTA.

OyHKIMOHAIbHBIE 3aBUCUMOCTH B pealIbHBIX Mpolieccax U siBieHusax. ['paduku peaabHbIX
3aBUCHMOCTEH.

Hayana maTteMaTH4ecKoro aHajm3a

ITocieqoBaTenbHOCTH, CIIOCOOBI 3aJjaHus IOCIeA0BaTeIbHOCTEH. MeTo] MaTeMaTHIECKOM
MHIYKUUMU. MOHOTOHHBIE M OTPAaHWYEHHBIE IOCIEI0BATEIBLHOCTH. MCTOpUS BO3HHKHOBEHUS
MaTeMaTHYECKOro aHaIN3a KaK aHaJin3a OECKOHEYHO MaJlbIX.

Apudmernueckas U TreomMeTpuueckas  mporpeccud.  beckoHeuHo — yObIBaroas
reoMerpuueckas nporpeccusi. CyMMa O€CKOHEUHO YOBIBalOIIEH Ie€OMETPUUECKON MPOTPECCUU.
JIvHEeWHBI1 M SKCHOHEHUUAIbHBIM pocT. Ywucio e. DopMyna CIOKHBIX MPOLEHTOB.
Hcnonp30Banue Mporpeccru Uisl pelIeHNs PEaNIbHBIX 3aa4 IIPUKIIAIHOTO XapaKTepa.

HenpepriBuble ¢pyHkunu u ux cBoiictsa. Touku pazpsiBa. ACUMNOTOTHI I'pauKOB (DYHKIIUH.
CpoiicTBa (hyHKIMI HEMpPEpBIBHBIX Ha OTpe3ke. MeTo1 MHTEPBAJIOB Ui PEIICHUs HEPaBEHCTB.
[IpumeHeHne CBONCTB HEMPEPHIBHBIX (DYHKIIHM JUIsl perIeHus 3a/1a4.

[TepBas u BTOpas npousBoaHbie GyHKIMU. OnpeneneHue, TeOMETPUIECKUA U (PU3NIeCKuit
CMBICIT IPOU3BOAHOM. YpaBHEHHUE KacaTeIbHOU K rpaduky QyHKIUU.

[IpousBoHbie aneMenTapHbIx GyHKIMHM. [Ipon3BogHAas CyMMBI, TPOU3BEIEHUS, YACTHOTO U
KOMITO3UIIUHN (PYHKLIUH.

MHo:xecTBa H JIOTHKA

MHO3K€eCTBO, OMepaluu HaJ MHOXECTBaMU U UX CBoMcTBa. [narpammel Diinepa—BenHa.
[IpuMeHEHNE TEOPETUKO-MHOKECTBEHHOIO ammapara Uil ONUCAaHUS pPealbHBIX INPOLIECCOB U
SBJICHUH, TIPU PEIICHUH 3a]1a4 U3 APYruX y4eOHBIX PEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTEMAaTHUECKOT0 00BEKTA, CIIEACTBUE, J0KA3aTENbCTBO,
PaBHOCHJIBHBIC yPaBHEHHUS.

IIpsiMbI€e U ITIOCKOCTH B IIPOCTPAHCTBE

OcHoBHbIE NOHATHA cTepeoMeTpur. Touka, npsimasi, IIIOCKOCTh, IPOCTpaHCTBO. [lonsaTHe
00 aKCMOMaTUYECKOM IIOCTPOCHUHU CTEPEOMETPUU: AKCHOMBI CTEPEOMETPHHU U CIIEACTBUS U3 HUX.

B3aumHOe pacroioskeHHe NMPSAMBIX B IIPOCTPAHCTBE: MEPECEKAIOUINECS, NTapaJUICIbHbIE U
CKpeluBaromuecs npsamele. [Ipuznaku ckpemuBaronuxcs npsAMbIxX. [lapannenbHOCTh NPSAMBIX U
IUIOCKOCTEN B MPOCTPAHCTBE: NapajuleibHbIE NPSAMbIE B IIPOCTPAHCTBE, NMapaAJICIBHOCTD TPEX
IpSMBIX, MApajUICJIbHOCTh HpsAMOW M IUIockocTu. [lapamnensHoe W LEHTpaibHOE
IIPOEKTUpOBaHUE, U300paxxeHue Guryp. OCHOBHBIE CBOMCTBA MapauIeIbHOIO MPOEKTUPOBAHMUS.
N306paxenue ¢uryp B napauiesbHON NPOEKIMU. YTIIbl C COHAIIPABICHHBIMM CTOPOHAMHU, YIOJI
MEXAY IpsIMBIMHA B IpocTpaHcTBe. llapamienpHOCTh MIIOCKOCTEH: NapajuleibHbIE IJIOCKOCTH,
CBOICTBa MapajiesbHbIX IIockocTell. [IpocTeiiie npocTpaHCTBEHHbIE (UTYPbI HA MIOCKOCTH:
TETpadp, NapauIeIeUIe], IOCTPOCHNUE CEUEHUN.

[lepneHIMKyYJIAPHOCTD NPSIMOM U INIOCKOCTU: IEPIIEHAUKYIISIPHBIE IPSIMBIE B IPOCTPAHCTBE,
IIpsIMbIE NIApPAJUIEIBHBIE W IEPHIEHAUKYISIPHBIE K IUIOCKOCTH, IPU3HAK IMEPIEHAUKYISAPHOCTH
IpSIMOM M IUIOCKOCTH, T€OopeMa O MPsAMOM NEPHEHAMKYISAPHON IIOCKOCTH. OpTOroHalbHOE
poeKkTHpoBaHue. llepneHauKynssp W HaAKJIOHHBIE: PACCTOSIHUE OT TOYKHM JIO IUIOCKOCTH,
paccTosiHMe OT MPSAMOM JI0 MIIOCKOCTH, MPOEKLUs (GUTYyphl HA TIIOCKOCTb. [lepneHuKynspHOCTh
IUIOCKOCTEN: MpPHU3HAK NEPNEeHIUKYIIPHOCTH JBYX Iulockoctedl. Teopema o  Tpéx
NIEPIEHIUKYJIIIpax.

VYTIubl B IPOCTPAHCTBE: YrOJI MEKIY MPSAMOM U TUIOCKOCTBIO, IBYTPAHHBIN YrOJI, TUHEHHBII
yrosl ABYIpaHHOTO yria. TpéxrpaHHbIi M MHOrorpaHHsle yribpl. CBONCTBA IJIOCKMX YIJIOB



MHOTOrpaHHoro yria. CBOWCTBa MJIOCKUX U JBYTPaHHBIX YIVIOB TPEXIPAHHOTO yria. Teopembl
KOCHUHYCOB U CUHYCOB JUIsl TPEXTPAHHOIO YIIa.

MHoOrorpaHHuKHU

Buzbl MHOTOIpaHHUKOB, pa3BEPTKA MHOrOrpaHHuka. IIpusma: n-yrosbHas npusma, npsmas
U HAKJIOHHAas Ipu3Mbl, OOKOBas M TIOJHAs NOBEPXHOCTh MpusMbl. Ilapamienenunern,
IIPSIMOYIOJIbHBIM NapajUIesIeNuIe]; W ero cpoWcrBa. Kparyaillime nyrm Ha ITOBEPXHOCTH
MHOTOTpaHHUKa. Teopema Oiinepa. IIpocrpanctBennas teopema Iludaropa. IMupammma: n-
yrojbHasi NupamMujia, paBuwibHas U yced€HHasi nupaMmuipl. CBolicTBa pédep 1 OOKOBBIX I'paHei
IpaBWIbHOM nupaMubl. [IpaBuiabHbIE MHOTOTPaHHHMKH: IpaBWIIbHAS MpPU3Ma UM MpaBUIIbHAs
nypamua, paBuibHasi TPEYroabHas IupaMuia U IpaBUWIbHBIN TeTpasap, KyO. [lpencrasienue o
IIpaBUJIbHBIX MHOTOTPAaHHUKAX: OKTa3p, T0AEKAdP U UKOCAIP.

Brruncnenue s1eMeHTOB MHOTOTPAaHHUKOB: péOpa, auaroHanu, yribl. [lnomans 60koBoM
MOBEPXHOCTHU U MOJTHON MOBEPXHOCTHU MPSAMOM PU3MBI, IUIOIIA/lb OCHOBAHUM, TeOpeMa 0 OOKOBOI
MOBEPXHOCTU MpsAMOM Npu3Mbl. [lnomans OOKOBOW MOBEPXHOCTH M MOBEPXHOCTU MPABUIBHON
MMpaMH/Ibl, TEOpEMa O IO YCEUEHHON TUPaMU/IbI.

CuMMeTpusi B NpPOCTPAHCTBE. DJIEMEHTbl CUMMETPUU TNPABUIBHBIX MHOTOTPaHHHUKOB.
CumMMerpusi B MNpaBUIbHOM MHOTOIPAaHHUKE: CHMMETPHUS Napajulesenunesna, CUMMETpUs
MPaBUIIBHBIX MTPU3M, CHMMETPHUSI PABWIILHON TUPAMUJIBI.

BekTopbl 1 KOOpAUHATHI B IPOCTPAHCTBE

[ToHsTHS: BEKTOP B MPOCTPAHCTBE, HYJIEBOW BEKTOD, JIMHA HEHYJIEBOI'O BEKTOPA, BEKTOPHI
KOJUIMHEapHbIE, COHAIPABJIEHHbIE W MPOTUBOMOJIOXKHO HaIlpaBJieHHbIE BEKTOphl. PaBeHCTBO
BEKTOpOB. [IeHCTBUS ¢ BEKTOpaMM: CIIO)KEHHWE U BbIUWTAHUE BEKTOPOB, CyMMa HECKOJbKHUX
BEKTOPOB, YMHOKEHUE BEKTOpa Ha YnciI0. CBOMCTBA CIOXKEHHS BEKTOPOB. CBOMCTBA YMHOKEHUS
BekTOpa Ha yucio. [loHsaTue koMmiuianapHbie BEKTOPbI. [Ipu3Hak KoMIIaHApHOCTH TPEX BEKTOPOB.
[IpaBuno napamnenenunena. Teopema O pPa3jIoKEHHHM BEKTOpA IO TPEM HEKOMIUIaHAPHBIM
BekTtopaM. [IpsimoyrosnpHas cuctemMa KoopauHat B npoctpancTBe. Koopaunatel Bektopa. CB3b
MEXy KOOPAMHATAMHM BEKTOpAa M KOOPAMHATAMM TOYEK. YTOJ MEXJy BeKkTopamu. CKalsipHOE
IIPOU3BEICHUE BEKTOPOB.

I'pad, cBsa3ubiif Tpad, mytu B rpade: mukisl U nenu. CteneHb (BaJIGHTHOCTh) BEPIIHHBIL.
I'padsr Ha mmockocTH. JlepeBbs.

CrnydaifHple SKCIIEPUMEHTHI (OTBITHI) M CIydallHbIe COOBITHS. DJIeMEHTapHbIE COOBITHS
(ucxonpl). BepoaTHoCTh ciiydaliHOTO COOBITHS. BIM30CTh 4acTOTHI MU BEPOATHOCTU COOBITHIA.
CrnyyaiiHbie OTBITHI C PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITHSIMH.

Onepauuu Haja COOBITUAMU: MepecedyeHre, 0ObEeAUHEHHUE, MPOTUBOIOJIOKHBIE COOBITHS.
Huarpammbl Diinepa. @opMyiia CI0KEHUS BEPOSITHOCTEH.

VYcnoBHas BEpOSATHOCTh. Y MHOKEHHE BEpOSTHOCTEH. JlepeBO CiydyallHOrO 3KCIEpHUMEHTA.
dopmyia nmoaHO# BeposTHocTH. Dopmyna baiieca. HezaBucumebie coObITHS.

bunapHblii ciy4aliHbIN ONBIT (MCIIBITAHKE), YCIIEX U Heydaua. HezaBucHMbIE MCTIBITAaHUS.
Cepusi He3aBUCHUMBIX HUCHBITAaHUN 10 mepBoro ycrexa. IlepecranoBku u akropuan. YUucno
couetanuil. Tpeyroapuuk Ilackans. ®opmyna 6unoma Herotona.

Cepust He3zaBUCUMBIX uchbiTaHud  bepHymnu. CoydaiiHblii  BbIOOpD M3 KOHEYHOM
COBOKYITHOCTH.

Cnyuaiinas BenuuuHa. Pacnpenenenue BeposiTHOocTell. [luarpamMma pacnpeneneHusl.
Onepanuu  Haj ciayyallHBIMU BeIMYMHAMHM. buHapHas cnywailHas BenuuuHa. [Ipumepst
pacripeielieHuil, B TOM YHCJIe FeOMEeTPpHUecKOoe U OMHOMHUAIIBHOE.

INTAHUPYEMBIE PE3YJIbBTATbI OCBOEHHMS1 YYEBHOI'O KYPCA «AJITEBPA U
HAYAJIA MATEMATHUYECKOI'O AHAJIM3A» (YIJIYBJIEHHBIM VYPOBEHbL) HA
YPOBHE CPEJJHEI'O OBIIEI'O OGPA30OBAHUMA



JIMYHOCTHBIE PE3YJIBTATbBI

1) rpakIaHCKOro BOCIIMTAHUS

cOPMHUPOBAHHOCTh ~ TPAKIAHCKON TO3WIMKA OOydaromerocs Kak akTHBHOTO W
OTBETCTBEHHOT'O WJIE€HAa POCCHUHCKOro OOIecTBa, MPEACTABICHHE O MaTeMAaTUYECKUX OCHOBAX
(YHKIIMOHUPOBAHUS PA3MYHBIX CTPYKTYpP, SBICHHUH, WPOIEAYyp T'PaKIAHCKOTO OO0IIecTBa
(BBIOOPHI, OMPOCHI U JPYro€), YMEHHE B3aUMOJCHCTBOBATH C COIMAIbHBIMU WHCTUTYTaMU B
COOTBETCTBUU C UX (PYHKIHMSIMU U HA3HAYCHHUEM;

2) NIaTPHOTHYECKOT0 BOCIIUTAHUSI:

c(OPMHUPOBAHHOCTh POCCUUCKOM I'PaKIAHCKOW MICHTHYHOCTH, YBAKCHHUS K MPONLIIOMY U
HACTOSIIEMY POCCHUICKOW MAaTEMAaTHKH, EHHOCTHOE OTHOUIEHUE K JIOCTHKEHHUSIM POCCUMCKUX
MAaTEMAaTUKOB M POCCUUCKONW MATEeMaTUYECKOW IIKOJbI, WCMOJb30BAHUE ITHUX JIOCTHKCHUN B
JIPYTUX HayKax, TEXHOJOTHIX, chepax SKOHOMUKH;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS:

OCO3HAHHME  JYXOBHBIX LIEHHOCTEH  POCCUHCKOTO  Hapoda, c(HOPMHUPOBAHHOCTh
HPABCTBEHHOTO CO3HAHUSI, ITHUYECKOTO TOBEACHHS, CBI3aHHOTO C MPAKTUUYECKUM TPUMEHEHUEM
JTOCTI)KCHHM HAyKH M JCSATENBHOCThIO YY4EHOTO, OCO3HAHME JMYHOTO BKJIaJa B IOCTPOCHHUE
YCTOMYHMBOTO OYAYIIETO;

4) 3CTeTHYECKOr0 BOCIUTAHMS:

ACTETUYECKOE OTHOIIEHUE K MUPY, BKITIOUAsl ICTETUKY MaTEMAaTHIECKUX 3aKOHOMEPHOCTEM,
00BEKTOB, 3a7ad, PEIICHUH, PaCCyXICHUH, BOCIPHUHUMYHBOCTh K MATEMAaTHYECKHM acCIeKTam
pa3IUYHBIX BUJIOB UCKYCCTBA,

5) pu3nuecKoro BOCIIUTAHUS:

c(hOopMUPOBAHHOCTh YMEHHSI IPUMEHSATh MaTEMaTUYECKHE 3HAHUS B MHTEPECaxX 37J0pOBOTO
n Oe3omacHoro obpasa >KM3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3J0pPOBBIO (3I0pOBOE
nuTaHue, cOaTaHCUPOBAHHBIN PEKUM 3aHATHI U OTAbIXA, peryisipHas (Gu3nueckas akTUBHOCTD),
(buznyecKoe COBEPIICHCTBOBAHHE MPHU 3aHATUSIX CIOPTUBHO-03/I0POBUTEIBHOMN JEATEIbHOCTHIO;

6) TpPy10BOro BOCIIUTAHUSI:

TOTOBHOCTb K TPYZY, OCO3HAHHE LIEHHOCTU TPYIOJIIOOUS, HHTEPEC K Pa3InyYHbIM chepam
npodeccoHabHON NEesTebHOCTH, CBSI3aHHBIM C MAaTeMAaTUKOW M €€ MPHIOKEHUSIMH, YMEHHE
coBepuIaTh OCO3HaHHBIA BBIOOp Oyaymiei mnpodeccun U peanu3oBbIBaTh COOCTBEHHbBIE
KU3HEHHBIC IUIaHBl, TOTOBHOCTb M CIIOCOOHOCTH K MaTeMaTH4YeCKOMY OOpa3oBaHHUIO U
camM000pa30BaHUIO HA MPOTSHKEHUHU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PEUICHUU
MPAKTUYECKUX 33]1a4 MaTEMaTUYECKOW HaIlPaBJICHHOCTH;

7) 3K0JIOTHYECKOT0 BOCTIUTAHHUS:

c(OPMUPOBAHHOCTh  AKOJIOTUYECKOW KYJIbTYpbl, IOHUMAHHE BIUSHUS COLHAJIBHO-
SKOHOMHUYECKHUX IIPOLIECCOB HA COCTOSHUE IPUPOJHOM M COLUAIBHON Cpelbl, OCO3HAHUE
rJ100aTbHOTO XapaKTepa SKOJIOTUYECKUX MPoOIeM, OpUEHTAIIMSI Ha TPUMEHEHNE MaTeMaTHYEeCKUX
3HAHMI 715 pEIIeHU 3a7a4 B 00JIaCTH OKPYKaIOIel cpeibl, IJIaHUPOBAaHUE OCTYNKOB U OLEHKU
MX BO3MOYHBIX MOCJIEJICTBUM 17151 OKPYXKAIOLIEH CPebl;

8) HeHHOCTH HAYYHOI0 MO3HAHUS

cOpMUPOBAHHOCTh ~ MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHUS HAYKU M OOILIECTBEHHOW MPAaKTUKH, MOHMMAaHHE MaTEeMaTHMYeCKON Hayku Kak cdepsl
YEJIOBEUYECKON AESITENIbHOCTH, STANOB €€ pa3BUTHs M 3HAYMMOCTH JUIS Pa3BUTHS LIMBUIM3ALINU,
OBJIQJICHUE SI3bIKOM MATEMaTHUKU U MaTEMaTU4YECKOM KyJIbTYPOU KaK CpeJICTBOM MO3HAHUsI MUPa,
TOTOBHOCTb OCYILIECTBIISITh MPOEKTHYIO U MCCIIEOBATENBCKYIO AEATEIbHOCTh MHAUBUAYAIBHO U

B IpyIIIE.

METAIIPEIMETHBIE PE3YJIbTATHI



Ilo3naBaTenbHBIC yHHBepPcaIbHbIE YueOHbIE el CTBUSA

ba3oBrble 1ornyeckue 1eHCTBHUA:

BBISIBJIATD M XapaKTEPU30BaTh CYIIECTBEHHBIC MPHU3HAKH MaTEMaTHUYECKHUX OOBEKTOB,
MOHATUH, OTHOWIECHUA MEXIY MNOHATHAIMHU, (DOPMYIHMPOBATH ONpPEICICHHUS MOHATHH,
yCTaHABIIMBATh CYIIECTBEHHBIH NpPU3HAK KJIACCH(PUKALKMK, OCHOBAaHUS il 0000IIeHUsS U
CpPaBHEHMUsI, KpUTEPUU ITPOBOAMMOIO aHAIIN3A;

BOCIIPUHUMATh, (OPMYIMPOBATH M MPEOOPa30BbIBATH CYKIEHUS: YTBEPAWUTEIbHBIE U
OTpULATENIbHbIE, EAMHUYHbIE, YACTHBIE U 00II1E, YCIIOBHBIE;

BBISIBJISITh MaTEMaTHUECKHUE 3aKOHOMEPHOCTH, B3aUMOCBSI3M M MPOTHBOpeuYUs B (pakrax,
JAHHbIX, HAONIOAEHUAX W  YTBEPXKICHMSX, Mpeajgaratb KpUTEPUM JJI  BbISBICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUUL;

JIeNIaTh BBIBOJIBI C MCIIOJIB30BAHMEM 3aKOHOB JIOTUKM, JEIYKTHBHBIX M WHJYKTHMBHBIX
YMO3aKIIOYEHUH, YMO3aKIIOUeHUH 110 aHAJIOTHH;

MIPOBOJIUTH CAMOCTOSITENILHO JJOKA3aTeIbCTBA MATEMAaTUUECKUX YTBEPKIACHUM (TIPSMBbIE U OT
MIPOTUBHOTO), BBICTPAaWBaTh apPryMEHTAlMI0, NPUBOJUTH MPUMEPHl M  KOHTPIPHUMEPHI,
000CHOBBIBAaTh COOCTBEHHBIE CYX/IEHUS U BBIBOJIBI;

BBIOMpATh crioco0 penieHus yueOHoM 3a1aun (CpaBHUBATh HECKOJIBKO BApUAHTOB PEILICHUS,
BbIOMpaTh HanOoJIee MOAXOASAIMINN ¢ YIETOM CaMOCTOSITENIBHO BBIJICIIEHHBIX KPUTEPUEB).

ba3oBble uccienoBare/ibckue 1elCTBUA:

HCII0JIb30BaTh BOMPOCH! KaK MCCIEN0BATEIbCKUI MHCTPYMEHT MO3HaHUs, (popMyIrpoBaTh
BOIPOCHI, (UKCHpyIOIIME MPOTUBOpEUYne, MpobOIeMy, yCTaHABIMBAaTh HCKOMOE U JTaHHOE,
(dbopMHpOBaTh TUNIOTE3Y, APT'YMEHTUPOBAThH CBOIO MMO3ULINIO0, MHEHHE;

MIPOBOJUTH  CAMOCTOSTENIbHO  CIUIAHWPOBAHHBIM  SKCIIEPUMEHT, HCCIIEIOBaHUE 10
YCTaHOBJIEHUIO OCOOEHHOCTEM MaTeMaTH4ecKOro OOBEeKTa, SBJICHUS, IMPOIIECCAa, BBISBICHUIO
3aBUCHUMOCTEHN MeXy 00beKTaMu, SIBJICHHUSIMH, TPOLIECCaMU;

CaMOCTOSITENIbHO (OPMYIUPOBATh 000OIIEHNS U BBHIBOJBI MO pe3yiabTaTaM MpPOBEIEHHOTO
HaOJI0/ICHUS], UCCIIEI0OBAaHUs, OLIEHUBATh JOCTOBEPHOCTH MOJIYYEHHBIX PE3YJIbTaTOB, BHIBOJOB U
000011IeHMIT;

IIPOTHO3MPOBATH BO3MOKHOE Pa3BUTHE MPOLECCA, @ TAKKE BBIABUTaTh MPEANOJIOKEHUS O
€ro Pa3BUTHH B HOBBIX yCIOBHUSX.

Pa6ora ¢ undopmanmeii:

BBISIBIISITH 1€(DUUUTHI HHGOPMALIMK, TAaHHBIX, HEOOXOIUMBIX JIJIsl OTBETA Ha BOIPOC U IS
peuieHus 3a1auu;

BHIOMpATh HMHQOpPMAIMI0 M3 HCTOYHHUKOB  PAa3IMYHBIX THUIIOB, aHAJIM3UPOBATH,
CUCTEeMATU3UpPOBAaTh W HHTEPHPETUPOBATh HHGOPMALMIO DPA3IUYHBIX BUIOB U  (opm
MIPEACTABIICHUS;

CTPYKTYpUPOBaTh HHGOPMAIIHUIO, IPEACTABIATh €€ B pa3NUUHbIX (hopMax, WILTIOCTPUPOBATD
rpagu4ecKu;

OIICHUBATh HAAE&KHOCTh MHQPOpPMAIMM TIO CAMOCTOSITENHbHO CHOPMYIUPOBAHHBIM
KPUTEPUSIM.

KoMMyHHKaTHBHBIC YHUBEPCAJIbHbIE yUeOHbIE 1eiiCTBUS

Oo0menne:

BOCIPUHMMATh U (OPMYIUPOBATH CYXKACHUS B COOTBETCTBUU C YCIOBHUSMH U LEISIMHU
oOI1eHus, SICHO, TOYHO, ITPAaMOTHO BBIPaXKaTh CBOIO TOUKY 3PEHHUS B YCTHBIX M HHCbMEHHBIX
TEKCTax, JaBaTh NOSICHEHHUS 110 XO1y PELIEHUS 3a/1a4i, KOMMEHTUPOBATh MIOJYy4EHHBIN PE3yJIbTaT;

B X0JIe OOCYXKIEeHMs 3aJlaBaTh BOIIPOCHI MO CYLIECTBY OOCYXKJIaeMOW TeMbl, MpOOIEeMBbI,
pelaeMoi 3a7auu, BBICKA3bIBaTh MJEH, HALEJICHHBIE HA MOWCK PELIEHMs], CONOCTAaBIATh CBOU
CYXJIEHHsI C CYXAECHUSIMH JPYruX YYaCTHMKOB JMANOra, OOHapyKMBaTh pa3jinyMe U CXOJCTBO
MO3UIIMIHA, B KOPPEKTHOU opme (popMyarpoBaTh pa3HOITIACHs, CBOU BO3PAKEHHUS;



IIPEJICTABIATh PE3YJIbTAaThl PEIICHUs 3aauM, SKCIEPUMEHTAa, MCCIEA0BAHUS, IPOEKTa,
CaMOCTOSITEIILHO BBIOMPATh (POpMAT BBICTYIJICHHS C YUETOM 3a71a4 MPE3CHTALMH U 0COOCHHOCTEH
ayJIUTOpUHU.

PeryisiTuBHbIE YHHBEPCAJIbHbIE YUeOHbIe NelicTBUS

Camoopranu3anusi:

COCTaBJIATH IUIAH, alTOPUTM pEIICHUS 3a7adyH, BBHIOMPATh CIOCOO pemeHHs ¢ y4ETOM
UMEIOIINXCSA PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh M KOPPEKTUPOBATH
BapHAaHTHI PEHICHUN C Y4ETOM HOBOM MH(pOpPMAIIHH.

CaMOKOHTPOJIb, SMOLMOHAIBbHbII HHTEJIEKT:

BJIQJICTh HAaBBIKAMH TIO3HABATEIILHON pe()IeKCHU KaK OCO3HAHUS COBEPIIAEMBIX JEHCTBUN U
MBICTIMTEIBHBIX MPOIIECCOB, MX PE3YIBTATOB, BIIA/IETh CIIOCOOAMHU CAMOTIPOBEPKH, CAMOKOHTPOJISI
rpolecca 1 pe3ysibTaTa pelieHusl MaTeMaTHYecKol 3a/1auu;

MIPEBHUJIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HHUKHYTh TPH PEIICHWH 3a7add, BHOCHTH
KOPPEKTHUBBI B JICATEIIBHOCTh HA OCHOBE HOBBIX OOCTOSITEIHCTB, JAHHBIX, HAHJICHHBIX OMIHOOK,
BBISIBIICHHBIX TPYTHOCTEH;

OIICHUBATh COOTBETCTBHE PE3YIbTATA LEIH H YCIOBUSIM, OOBSICHATH IPUIUHBI JOCTHKCHUS
WIH HEJIOCTIKEHHsI Ppe3yJabTaTOB JEATEIbHOCTH, HAXOJUTh OMIMOKY, JaBaTh OICHKY
MPHUOOPETEHHOMY OIIBITY.

CoBMecTHaA 1€ATEJILHOCTD:

MMOHMMATh W HCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIUBUIYAITBHOW pabOTHI TpH
pemieHNH y4eOHBIX 3a/a4, MPUHUMATh IeJIb COBMECTHOW JIESATETHHOCTH, TUIAHUPOBATh
OpraHU3aIMI0 COBMECTHOW PabOTHI, pacmpenessaTh BHUIBI pabOT, JOTOBAPUBATHCS, OOCYKIATh
MIPOIIECC B pe3ynbTaT pabOThI, 0000IIaTh MHEHHUST HECKOJIBKHX JIFOCH;

y4acTBOBaTh B T'PYNNOBBIX dopmax paboThl (0OCYXKIeHUS, OOMEH MHEHHUH, «MO3TOBBIC
LITYPMBI» ¥ UHBIE), BBITOIHITH CBOIO YaCTh pabOTHI U KOOPAWHUPOBATH CBOU JACUCTBUS C APYTUMU
YJieHaMUd KOMaHJbl, OIICHMBATh KayeCTBO CBOETO BKJIaJa B OOIIMN MPOAYKT MO KPUTEPUSIM,
cOpMyIUPOBAHHBIM YYaCTHUKAMU B3aUMO/ICHCTBUS.

INPEIMETHBIE PE3YJIbTATbBI

K xonmy oOydenuss B 10 kJjacce oOyJarOmIMICS TOJYYHUT CICAYIOIINE IPEIMETHBIC
pe3ynbTaThl MO OTICIBHBIM TeMaM pabouell mporpamMmbl yueOHOTo Kypca «Anredpa M Havana
MaTeMaTHYeCKOrO aHAIH3a»:

Yucia 1 BBIYUCICHUS:

CBOOOJHO OTEpUPOBATH MOHITHUSIMU: PALMOHAILHOE YUCIIO0, OECKOHEUYHAs MePHOIuYecKast
Ipo0Ob, TPOIEHTHI, UPPALUOHATBLHOE YHWCIIO, MHOJKECTBA PAIMOHAIBHBIX U JEHCTBUTEIBHBIX
qucell, MOJIyJlb IeHCTBUTEIHHOTO YUCIIA;

MIPUMEHSTH APOOU U MPOLEHTHI AJIS PElICHUs MPUKIATHBIX 33/1a4 U3 Pa3IUYHbIX OTpaciei
3HAHUI U PeaTbHOM KU3HU;

MPUMEHATh NPUOTMKEHHBIE BBIYHUCICHHS, IMpaBHJIa OKPYIJICHHS, MPUKUAKY U OLEHKY
pe3ynbTaTa BEIYMCIICHUH;

CBOOOJHO OMEpPUPOBATh MOHATHEM: CTENEHb C IIeNbIM TOKa3aTeNeM, HCIOIb30BaTh
MOAXOAIYI0 (OPMY 3aMUCH JEHCTBUTENBHBIX YHCEN JJS pEeIIeHHs MPaKTUYEeCKHX 3a7ad U
MIPEACTABICHUS JAHHBIX;

CBOOOHO OTEpUPOBAThH MOHATHEM: apUPMETUUECKUI KOPEHb HATYpalbHOU CTENEHHU;

CBOOOJHO OTEpUPOBAThH MOHATHEM: CTETIEHb C PAIIMOHAIBHBIM TOKa3aTeNeM;

CBOOOJHO OMEPHUPOBATh MOHATUAMHU: JOTapudM dYHCIaA, JECITHUYHBIE W HaATypaJbHBIC
norapuMmbl;



cBOOOJTHO OTIEpUPOBATh MOHATHAMHU: CHUHYC, KOCHHYC, TAHI'€HC, KOTAHICHC YHCIIOBOTO
apryMeHTa;

OIEpUPOBATh NOHATUSIMU: APKCUHYC, APKKOCUHYC M ApKTaHI'€HC YUCJIOBOTO apryMEHTA.

YpaBHeHusI U HepaBeHCTBA:

cBOOOJTHO OTIEPHPOBATH NOHATUSMH: TOKIECTBO, YpaBHEHHE, HEPABEHCTBO, PABHOCUJIbHbIC
YpaBHEHUS U ypaBHEHUS-CIIEJICTBUS, PABHOCHJIbHbIE HEPABEHCTBA;

MPUMEHATh DPA3JIMYHBIE METOJbl PELIEHUS pPalMOHAIbHBIX M JPOOHO-PALMOHAIBHBIX
YpaBHEHUM, IPUMEHSATbh METOJI UHTEPBAJIOB JUIsl PEIICHNS HEPABEHCTB;

cBOOOJTHO OMEPUPOBATH MOHATUSMHU: MHOTOWIEH OT OJHOW NEPEeMEHHOW, MHOTOUIECH C
HeNbIMH K03 (UIIMeHTaMu, KOPHA MHOTOWIECHA, IPUMEHSTH JIeJICHHE MHOTOYIEHA HA MHOTOYICH
¢ ocTaTkoM, Teopemy be3y u reopemy Buera nis pemenus 3anad;

cBOOOJTHO ~OMEpUPOBaTH NOHATHUSIMH: CHCTEMa JIMHEHHBIX YypaBHEHUH, MaTpuIla,
OTpEJeNUTEeNb MaTpUllbl 2 X2 W €ero TreoOMETPUYECKU CMBICI, MCIOJIb30BaTh CBOICTBA
onpenenuTens 2 X 2 Juid BbIUMCIECHUS €ro 3HaYeHUs, IPUMEHSTh ONpPEIeIUTENN Ul PELIeHUs
CUCTEMbl JIMHEMHBIX YpaBHEHHUH, MOJEIUPOBATh pEAIbHbIE CUTYyallUM C IOMOILIBIO CHCTEMBI
JUHEHHBIX YpaBHEHMH, HCCIEIOBaTh IOCTPOCHHBIE MOJIEIM C TOMOIIBI0 MAaTpHUIl H
onpeenuTeNel, THTEPIPETHPOBATh MOJIyYEHHBIH PE3yabTaT;

HCII0JIb30BATh CBOMCTBA JIEUCTBUI C KOPHAMHU /171 TpeoOpa30BaHUsl BbIPaKEHUM;

BBITIOJIHATh ~ NPe0oOpa30BaHUSl YMCJIOBBIX  BBIPAXKEHUH, COAEpKAIUX CTENEHH C
paloHaIbHBIM [TOKA3aTEeNeM;

UCIOJIb30BaTh  CBOICTBa  JorapugmoB uisi  MpeoOpa3oBaHMsl  JorapupMuUuecKux
BBIPAKEHU;

CBOOOJHO  ONEpUpOBaTh  MOHATUSAMHU:  HppallMOHANIbHBIE,  IIOKa3aTeIbHbIE U
Jorapu(MUUEcKue YpaBHEHMsI, HAXOJUTh UX PELICHHS C MOMOIIbI0 PaBHOCHIIBHBIX MEPEX0JI0B
WJIY OCYIIECTBIISIS TPOBEPKY KOPHEW;

MPUMEHSITh  OCHOBHbIE  TpPUTOHOMETpUYecKHue  QopMmyiabl A mnpeoOpa3zoBaHUS
TPUTOHOMETPUYECKUX BBIPAKECHU;

CBOOOJHO ONEpUPOBATH MOHSATHEM: TPUTOHOMETPUYECKOE YpaBHEHHUE, MPUMEHSTDH
Heo0xoIuMble (GOPMYIIBI 7Sl pELICHHUS] OCHOBHBIX TUIIOB TPUTOHOMETPUUYECKUX YPAaBHEHU;

MOJENUPOBATh peajbHble CHUTyallUH Ha fA3bIKE auredpbl, COCTaBIATh BbIPAKEHUS,
YpPaBHEHUs, HEPAaBEHCTBA IO YCIOBHMIO 3a/layd, MCCIEN0BAaTh IIOCTPOCHHBIE MOJAEIN C
MCII0JIb30BAHMEM ammapara aareophl.

DOYyHKIUM U TPAaPUKH:

CBOOOJHO OMNEpPUpPOBATh MOHATUAMU: (YHKIHS, CHOCOObI 3alaHusi (YHKUWH, B3aUMHO
oOpaTHble (YHKIIMH, KOMIO3UIUS (PyHKIHMHA, rpaduk (QYHKIMH, BBIMOJIHATH JJIEMEHTApHBIC
npeoOpazoBaHus TpadUKOB QYHKITUH;

CBOOOJHO ONEPUPOBATh MOHATUSAMU: OOJACTH OMPENENICHUS M MHOXKECTBO 3HAYCHHI
GbyHKIMH, HYTU QYHKIUU, TPOMEKYTKH 3HAKOMIOCTOSHCTBA,;

CBOOOJHO OMEpPUPOBATH MOHATHSAMH: UYETHbIE U HEYETHbIE (YHKIHMH, TMEPUOTUUYECKHE
GYHKIMHM, TPOMEXKYTKM MOHOTOHHOCTH (DYHKIIMM, MAaKCUMYMbl W MHHUMYMBI (YHKIIHH,
HauOoJbIlIee U HANMEHbIIIee 3HaUeHHEe (DYHKIIUU Ha IPOMEKYTKE;

CBOOOJHO ONEpPUPOBATH MOHATUSIMH: CTENEHHAas (YHKIUS C HATYpaJbHBIM M IIEJbIM
nokasaresneM, rpaduK CTENEeHHON (YHKIHMHM C HATypallbHBIM U ILENBIM TOKa3aTelleM, rpaduk
KOPHS N-0i CTENeHH KakK (PyHKIIMH OOpaTHOM CTENEeHH C HATypallbHBIM MOKa3aTeleM;

ONEepHpOBATh MOHATUSAMH: JIMHEHHas, KBaJpaTU4yHass W JApPOOHO-IMHEHHas (YHKIMH,
BBITOJIHATE 3JIEMEHTAPHOE UCCIIEI0BAHUE U IOCTPOCHUE UX TPa(UKOB;

cBOOOJIHO OMepUpOBaTh MOHATHUAMH: INOKa3aTeldbHas M Jorapupmuueckas (QyHKLIUHU, UX
CBOICTBA U I'pauKu, UCIOIB30BaTh UX I'padKH JUI PeLICHHUs ypaBHEHUH;

CBOOOJIHO OMNEpUPOBaTh IMOHATUSMHU: TPUTOHOMETPUYECKAs OKPYKHOCTb, ONpeAeiIeHUe
TPUTOHOMETPHUECKUX (PYHKLUI YUCIOBOTO apryMEHTa;
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UCTOJb30BaTh rpaduku (YHKIUH [UIs UCCIEIOBaHUS IPOLIECCOB M 3aBHCUMOCTEH mpu
pelIeHNH 3a/a4 U3 JAPYruX y4eOHBIX NPEAMETOB M peallbHOW JKM3HM, BBIpAXKaTh (OpMylIaMu
3aBUCUMOCTH MEXYy BEJIUYMHAMU;

Hayana maTeMaTH4eCKOro aHa/jms3a:

cBOOOJTHO OTEpPHPOBATH MOHATHAMH: apH(PMETHUECKass M TeOMETpUYecKas IMPOrpeccus,
0ecKOHEeYHO yOBIBAIOIIAst TEOMETPHYUECKAs MPOTPECCHS, JIMHEHHBIN U SKCIIOHEHIIUAIBHBINA POCT,
(bopmyIna CI0KHBIX IPOIIEHTOB, UMEThH MPECTABICHNE O KOHCTAHTE;

HCIIOJIb30BATh IPOTPECCUU I PELICHUS PealIbHBIX 3a7a4 IPUKIIAJHOTO XapaKTepa;

CcBOOOJTHO ~ ONEpPHUPOBATH  MOHATHUSAMHU:  IOCIEIOBATEIBHOCTh,  CIOCOOBI  3aJaHUS
IIOCJIEI0BATEIBHOCTEN, MOHOTOHHBIE U OTPAaHUYEHHBIE TIOCIE0BATEIBHOCTH, [IOHUMATh OCHOBBI
3apOXKICHUS] MATEMATUYECKOTO aHaJIM3a KaK aHann3a 0ECKOHEYHO MaJlbIX;

cBOOOJTHO ONEpUPOBATh MOHATHUAMU: HENpPEphIBHBIE (YHKIMH, TOYKH pa3pbiBa rpaduka
(yHKIMH, aCUMIITOTHI rpaduka GyHKINH;

CBOOOJHO ONEpUpOBaTh MOHATHEM: (YHKIIMS, HENpepblBHAs Ha OTpE3Ke, MPUMEHSThH
CBOMCTBA HETIPEPHIBHBIX (PYHKIIMUN [l pelIeHUs 3a/1a4;

CBOOOJHO OINEpUpOBaTh MOHATHSAMH: IepBasi M BTOpas MPOU3BOJHBIE (YHKIIHUH,
KacaTesnbHas K rpaguKy QpyHKUINU;

BBIYMCIISATH POU3BO/IHBIE CyMMBI, IPOU3BEACHHUS, YACTHOTO U KOMIIO3UILIMHU IBYX (QYHKIIHUH,
3HATh MMPOU3BOJIHBIE AEMEHTAPHBIX (PYHKIINIA;

HCIO0JIb30BATh T€OMETPUUYECKUN U PU3NYECKHI CMBICI TPOU3BOIHON /TSl pelIeHMs 3a/1a4.

MHoxkecTBa M J10THKA:

CBOOOHO OTEpUPOBATH MOHATHUAMU: MHOXKECTBO, OTIEpAllUU HaJl MHOKECTBAMU;

WCIIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIN aIlliapar JjIsl ONMCAHUS PEAJIBHBIX MTPOLIECCOB U
SIBIICHUH, TIPU PELIEHUH 3a/1a4 U3 APYruX y4eOHBIX MPEIMETOB;

CBOOOJIHO OIEPUPOBATH MOHATUAMU: OIpEAEICHHE, TeopeMa, YpaBHEHHUE-CIEICTBUE,
CBOMCTBO MAaTeMaTH4YecKoro oOO0bEKTa, J0Ka3aTelIbCTBO, PABHOCWIBHBIE YPABHEHUS U
HEPABCHCTBA.

K xoniy 10 kiaacca oOydaromuiicss HAyIuTCs:

e cBOOOJIHO OTEPUPOBATH OCHOBHBIMU TMOHSATUSMHU CTEPEOMETPUU MPHU PELICHUM 3a7ad U
MIPOBEJICHUN MaTEeMaTUYECKUX PACCYKICHUM;

e TMPUMEHATH AKCHOMBI CTEPEOMETPUHU U CIIEICTBUS U3 HUX MPHU PEUICHUH N€OMETPHUUECKUX
3azay;

e KiIaccu(UUMPOBATh B3aUMHOE PACIOJIOKEHHE MPSIMBIX B MPOCTPAHCTBE, IJIOCKOCTEH B
MIPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEH B MPOCTPAHCTBE;

e cBOOOJHO ONEPUPOBATH MOHSTHUSIMH, CBS3AHHBIMHU C YIJIAMU B INPOCTPAHCTBE: MEXKAY
MPSIMBIMU B MIPOCTPAHCTBE, MEXKTY MPSIMOU U TIIOCKOCTBIO;

e cBOOOJIHO ONIEPUPOBATH MOHATUSIMH, CBSI3aHHBIMU C MHOTOI'PAaHHUKAMU;

e cBOOOJHO pacrmo3HaBaTb OCHOBHBIE BHUIbl MHOTOIPAHHUKOB (MIpU3Ma, MHUPaMUIA,
MIPSIMOYTOJIBHBIN TapajuieNenune, Kyo);

e KiIaccu(UUIUPOBATH MHOTOTPAaHHUKH, BRIOUPAst OCHOBAHUS TSI KJIACCU(UKAIIUU;

e cBOOOJHO OMEPUPOBATH TMOHATHSIMHU, CBSI3aHHBIMU C CEUYEHHEM MHOTOTPAaHHUKOB
MJIOCKOCTBIO;

e BBINOJHATH MapajuiebHOE, IEHTPATbHOE U OPTOTOHAIBHOE MPOEKTUpPOBaHHE (UTYp Ha
MJI0CKOCTB, BBITIOJIHATH W300pakeHus PUTyp Ha MIOCKOCTH;

e CTPOWTH CEUYEHHS MHOTOTPAHHUKOB DPA3IMYHBIMA METOJIaMU, BBIMOJHATH (BBIHOCHBIC)
MJIOCKHE YEPTEkKH U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (PUTYp: BHJI CBEPXY, COOKY, CHHU3Y;

e BBIYUCIATH IUIOMIAJM  TOBEPXHOCTEH  MHOTOTPAHHUKOB  (IpU3Ma, MUPAMHUIA),
T€OMETPHUECKUX TeJl C MPpUMEHEHHEeM (popmyI;

e cBOOOJIHO OTIEPUPOBATH MOHATUSIMH: CHMMETPUS B TPOCTPAHCTBE, LIEHTP, OCh U MIIOCKOCTh
CUMMETPHUH, IIEHTP, OCh U TIIOCKOCTh CUMMETPUU (DUTYPHI;
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e CBOOOJHO ONEPUPOBATH MOHATUSMH, COOTBETCTBYIOUIMMH BEKTOpPaM M KOOPIMHATAM B
IIPOCTPAHCTBE;

e BBINOJHATH ACUCTBUS HAJl BEKTOPAMHU;

e pemarh 3aJaud Ha JOKa3aTEeJbCTBO MATEMAaTHMYECKUX OTHOLIEHMM M HaXOXJIEeHUE
TeOMETPUYECKUX BEIMYHMH, IPUMEHSSI N3BECTHBIC METOIbI IPH PELICHUH MAaTEeMaTHIECKUX
3a]1a4 TIOBBIIIEHHOTO ¥ BEICOKOTO YPOBHSI CJIOKHOCTH;

e IPHUMEHATH MPOCTEHIINE MPOTPAMMHBIE CPEACTBA M AJIEKTPOHHO-KOMMYHHKAIIMOHHBIE
CHCTEMBI IIPU PEUICHUU CTEPEOMETPHUECKUX 3a1a4;

e  W3BIIEKaTh, IPEOOPA30BHIBATh U MHTEPIPETUPOBATH WH(POPMAILIUIO O MPOCTPAHCTBEHHBIX
TeOMETPUYECKUX (PUTYpax, MPEICTABICHHYIO Ha YePTEkKaX U PUCYHKAX;

e MPHUMEHATH MOJTyYCHHBIC 3HAHMS HA MPAKTHKE: CPABHUBATH U aHAJIM3UPOBATH PEabHbIC
CUTYalluH, MPUMEHSTh U3YUYEHHBIE MIOHITHS B IIPOLIECCE TIOMCKA PEIICHHSI MAaTEMaTHIECKU
chopMyIUpPOBAaHHON TPOOJIIEMBI, MOJCIUPOBATHL pEATbHBIE CHUTyalldd Ha S3BIKE
F€OMETPHUH, HCCIEI0BAaTh MOCTPOEHHBIE MOJIENN C HCIOJIb30BAHUEM T'€OMETPHUUECKUX
MOHATHH W TEOpeM, ammapara aiareOphl, pemaTh NPaKTUYeCKHUe 3a/1aud, CBS3aHHBIC C
HAXO0XJICHHEM T€OMETPHUECKIX BEIINIHH;

e IMETh TPEJICTABICHUS 00 OCHOBHBIX ATaIlaX Pa3BUTHS T€OMETPUH KaK COCTABHOM
JacTu pyHIaMEHTa Pa3BUTHS TEXHOJIOTHH.

e K koniy 10 kiaacca oOyyaromuics HAyIUTCS:

e cBOOOJIHO OTIEpUPOBATH MOHATHIMU: Tpad, MIOCKU rpad, cBA3HBIN rpad, nyTs B rpade,
LeNb, [IUKI, JepeBO, CTENIEHb BEPIINHBI, AEPEBO CIYYalHOTO SKCIIEPUMEHTA;

e cBOOOJHO OINEpPUPOBATh MOHATUSMU: CIIyYalHBIM S3KCIIEPUMEHT (OMBIT), ClydyallHOE
coObITHE, 3JIEMEHTApHOE ClTydaiiHoe cOObITHE (JIEMEHTApHBIN NCXO/T) CITy4aifHOTO OTIbITa,
HAXOJIUTh BEPOSITHOCTH COOBITHI B OMBITAX C PAaBHOBO3MOKHBIMH AIIEMEHTAPHBIMH
COOBITHUSIMH;

e HaAxXoIuTh U (HOPMYIUPOBATH COOBITHS: MEpPEceUCHnE, 0ObETMHEHNUE TAHHBIX COOBITHH,
coObITHE, MPOTHBOIIOJOKHOE JAaHHOMY, HCIOJb30BaTh  JMarpammbl  Oiepa,
KOODAMHATHYIO MpPSIMYIO Ui pEIIeHUs 3a7ad, MOJb30BaThCsA (HOPMYION CIOKEHUS
BEPOSTHOCTEH JJI1 BEPOSTHOCTEH JBYX M TPEX CIIYJaHBIX COOBITHI;

e ONEpUPOBATh IOHATHSAMU: YCIOBHAas BEPOSATHOCTb, YMHOXEHHE BEPOSTHOCTEH,
HE3aBUCUMBIE COOBITUS, JIEPEBO CIIy4ailHOIO 3KCIIEPUMEHTA, HaXOJIUTb BEPOSTHOCTH
COOBITUI C MOMOIIBIO IIPABUJIA YMHOXEHHUs, JiepeBa CIydaliHOTO OIbITa, UCIOJIb30BaTh
(dopmyny MOJHOM BeposiTHOCTH, (Gopmyny baiieca mpu pemeHun 3agad, ONpenesiTh
HE3aBUCUMOCTb COOBITUI 1O (JOpMyJI€ U TI0 OPraHU3alMK CIIy4aifHOTO 3KCIIEPUMEHTA;

e IIPUMEHATh HU3y4YEHHblE KOMOMHATOpHBIE (OPMYJBI Ul IEPEUUCICHHS] 3JIEMEHTOB
MHOJKECTB, 3JIEMEHTAPHbIX COOBITHI CIy4yailHOrO OIbITA, pEIleHUs 3ajady IO TEOpHUU
BEPOSITHOCTEM;

e CBO0OOJHO ONEPUPOBATH MOHATHAMU: OMHAPHBIN CIy4alHBIM ONBIT (MCIIBITAHKE), YCIIEX U
HeyJaya, He3aBUCUMBbIC UCTIBITAHUS, CEPUSI UCTIBITAHUH, HAXOIUTh BEPOSITHOCTH COOBITHIA:
B CEpUHU HCHBITAaHMHA J0 TMEPBOro ycrexa, B CEpUM UCHbITAaHUNA bepHysiu, B OmbITE,
CBSI3aHHOM CO CJIy4ailHbIM BBIOOPOM M3 KOHEYHOM COBOKYITHOCTH;

cBOOOJTHO ONepUpOBaTh MOHATHSAMM: ClydaiiHash BEJIMYMHA, paCIpE/eIeHUuEe BEpOSTHOCTEH,
Marpamma pacupezeneHus, OMHapHas ciydaiiHasi BEIMYMHA, F€OMETpHUecKoe, OMHOMHAIbHOE
pacripeiesieHue.
K kon1y 10 ki1acca oOyyaromuiicss Hay4YuTCs:
cBOOOJIHO ONEpUPOBaTh MOHATUAMU: I'pad, INIOCKUNA rpad, CBA3HBINA rpad, myTh B rpade,
LeNb, UK, JEPEBO, CTENIEHb BEPIINHBI, IEPEBO CIYYaHOTO SKCIIEPUMEHTA;
CcBOOOJIHO OIEPUPOBATH MOHATUAMHU: CIy4alHBIM SKCHEpUMEHT (OIBIT), CilydyaiiHoe
COOBITHE, DTIEMEHTAPHOE CIy4aifHOE COOBITHE (JIEMEHTAPHBIN UCXO0/T) CITy4aifHOTO OTIbITA,
HaXOJIUTh BEPOSITHOCTU COOBITUII B ONBITaX C PAaBHOBO3MOKHBIMU 3JIEMEHTAPHBIMU
COOBITUSIMH,

12



HAX0JUTh U (HOPMYIHUPOBATH COOBITHS: INEepecedyeHue, 00beTMHEHNE JaHHBIX COOBITHIH,
COOBITHE, MPOTHBOIOJOXKHOE JAaHHOMY, HCIOJb30BaTh  JAMarpamMmbl  Jiiepa,
KOOPAMHATHYIO MpPSIMYIO Ul pEIIeHUs 3ajad, MOJb30BaThbcs (OPMYIOil ClIOKEeHUs
BEPOATHOCTEH I BEPOATHOCTEH JABYX U TPEX CIydailHBIX COOBITHH;
ONEpUpOBaTh IOHATUSAMHU: YCJIOBHAs BEPOSITHOCTb, YMHOXKEHHE BEPOSITHOCTEM,
HE3aBHCHMBbIE COOBITHS, JIEPEBO CIIyYallHOTO 3KCIIEpUMEHTAa, HAaXOJIUTh BEPOSITHOCTU
COOBITHH C TIOMOIIBIO MPaBUJIa YMHOXKEHHUS, JepeBa CIIy4aifHOTO OTBITA, UCIOJIB30BATh
dbopmyity TOJTHON BeposiTHOCTH, Gopmyny baiieca mpu pemieHun 3agad, ONpPEaesATh
HE3aBUCUMOCTh COOBITUH 1O (hOpMyJi€ U IO OpraHU3alMK CIy4aiiHOro SKCIIEPUMEHTA;
MPUMEHATh W3yYCHHbIE KOMOHMHATOpHBIE (OPMYNBI Ul TEPEUUCICHHS 3JIEMEHTOB
MHO>KECTB, AJIEMEHTApHbIX COOBITHI CIy4aillHOrO OIbITa, PELIEHMs 3aJad 110 TEOPHH
BEPOSITHOCTEM;
CBOOOJHO OTIEpUPOBATH MOHATUSAMU: OMHAPHBIN CIydaliHBIN ONBIT (MCHBITAHUE), YCIIEX U
HeyJla4ya, He3aBUCUMBbIE UCIIBITAHUS, CEPUS UCTIBITAHUMN, HAXOIUTh BEPOSITHOCTH COOBITHIA:
B CEpUU UCIIBITAaHUM 10 IEPBOTO ycCliexXa, B CEPUM HUCHBbITaHWN bepHymin, B oIbITe,
CBSI3aHHOM CO CJIy4aiHbIM BBIOOPOM M3 KOHEUHOM COBOKYITHOCTH;
CBOOOJHO ONEPUPOBaTh NOHATHUAMHU: CllydailHash BEIWYMHA, PacCHpElesIeHHE BEpPOSITHOCTEH,
JyarpamMma pacrpesieieHus, OnHapHas cilydaiiHasi BeJIMYMHA, FeOMeTpHuYecKoe, OMHOMHAIBLHOE
pacrpeiesieHue.
K xonity 10 kiaacca oOydaronmuiicss HAQyIuTCs:
CBOOOJHO ONEPUPOBATH MOHATUSAMU: Ipad, MIockuii rpad, cBA3HbIN rpad, MyTh B rpade,
LeNb, [IUKI, JepeBO, CTENIEHb BEPIINHBIL, AEPEBO CIYYallHOTO SKCIIEPUMEHTA;
CBOOOJHO OINEPUPOBATh MOHATHUAMU: CIyJalHBIA HKCHEPUMEHT (OIBIT), CllydyaiiHOe
coObITHE, 3JIEMEHTApHOE ClTy4daiiHoe cOObITHE (JIEMEHTapHBIN NCXO/T) CITy4aifHOTO OTIbITa,
HaXOJUTh BEPOSITHOCTH COOBITHMIl B ONBITAX C PABHOBO3MOKHBIMU 3JIEMEHTAPHBIMU
COOBITHUSIMH;
HaxoJUTh U (POPMYTUPOBATH COOBITHS: TEpPECEUCHHE, 0ObEIMHEHUE TAHHBIX COOBITHH,
coObITHE, MPOTHBOIOJOXKHOE JAaHHOMY, HCHOJb30BAaTh  JAMarpammbl  Oiepa,
KOOpDAMHATHYIO MpPSIMYIO Ui pEIleHUs 3a7ay, MOJb30BaThCsA (HOPMYION CIOKEHUS
BEPOSTHOCTEH JJI1 BEPOSTHOCTEH JBYX M TPEX CIIYYalHBIX COOBITHH;
ONCpUPOBATh IOHATUSAMHU: YCJIOBHAs BEPOSATHOCTb, YMHOJKEHHUE BEPOSITHOCTEH,
HE3aBUCUMBbIE COOBITUS, JIEPEBO CIIy4allHOIO S3KCIIEPUMEHTa, HaXOJIUTh BEPOSTHOCTH
COOBITUI C IOMOIIBIO IIPABUJIA YMHOXEHHUs, JiepeBa CIydalHOTO OIbITA, UCIOJIb30BaTh
(dopmyny mMOJHOM BeposiTHOCTH, (Gopmyny baiieca mpu pemeHun 3agad, ONpeesiTh
HE3aBUCUMOCTb COOBITUH 1O (OpMyJIe U 110 OPraHU3alUU CIy4aiHOTO SKCIEPUMEHTA;
IPUMEHATh HU3y4YEHHble KOMOMHATOpHBbIE (OPMYJbl Ul IEPEUUCICHHUS] 3JIEMEHTOB
MHOJKECTB, 3JIEMEHTAPHbIX COOBITHI CIIydyailHOrO OIbITA, pEIleHUs 3a1ady IO TEOpHUU
BEPOSATHOCTEN;
cBOOOJIHO OTIEpUPOBATh MOHATUAMU: OMHAPHBIN CydailHbIA OMBIT (MCHIBITAHKE), YCIIEX U
Heyjaya, He3aBUCUMBbIC UCTIBITAHUS, CEPUSI UCTIBITAHUH, HAXOIUTh BEPOSITHOCTH COOBITHIA:
B CEpPUM HUCIBITAHMN 0 NEPBOTO YCIEXa, B CEpuUM HUCHbITaHUM bepHymuin, B ombITe,
CBSI3aHHOM CO CJIy4ailHbIM BBIOOPOM U3 KOHEYHOW COBOKYITHOCTH;
CcBOOOJIHO OIepUpOBaTh MOHATHSAMU: CilydaiiHash BeJMYMHA, paclpelelieHue BEpOSITHOCTEH,
JMarpamma pacupezeneHus, OMHapHas ciydaiiHas BEIMYMHA, F€OMETpHUEcKoe, OMHOMHAIbHOE
pacnpeeneHue.
K kon1y 10 ki1acca oOyyaromuiicss Hay4YuTCs:
cBOOOJIHO ONepUpoOBaTh MOHATHAMU: rpad, MIOCKUM rpad, cBs3HbIM rpad, myTs B rpade,
LIeNb, [IUKII, JIEPEBO, CTENIEHDb BEPIINHBI, AEPEBO CIYYalHOIO dKCIIEPUMEHTA;
CcBOOOJIHO OIEPUPOBATH MOHATUAMHU: CIy4alHBIM SKCHEpUMEHT (OIBIT), CilydyaiiHoe
COOBITHE, TIEMEHTApHOE CIIy4aifHOE COOBITHE (JIEMEHTAPHBIN HCXO) CITy4aifHOTO OIbITA,
HAaXOJIUTh BEPOSITHOCTU COOBITHI B OMNBITAX C PAaBHOBO3MOKHBIMU 3JIEMEHTAPHBIMU
COOBITUSIMH,
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HAX0JUTh U (HOPMYIHUPOBATH COOBITHS: INEepecedyeHue, 00beTMHEHNE JaHHBIX COOBITHIH,
COOBITHE, MPOTHBOIOJOXKHOE JAaHHOMY, HCIOJb30BaTh  JAMarpamMmbl  Jiiepa,
KOODAMHATHYIO MpPSIMYIO Ul pEIIeHUs 3ajad, MOJb30BaThcs (HOPMYION CIOKEHHS
BEPOATHOCTEH I BEPOATHOCTEH JABYX U TPEX CIydailHBIX COOBITHH;
ONEpUpOBaTh IOHATUSAMHU: YCJIOBHAs BEPOSITHOCTb, YMHOXKEHHE BEPOSITHOCTEM,
HE3aBHCHMBbIE COOBITUS, JIEPEBO CIIy4aHOTO 3KCIIEPUMEHTA, HAaXOJUTh BEPOSITHOCTU
COOBITHI C NIOMOIIbIO IIPABUJIa YMHOXEHUS, JEpeBa CIy4allHOrO OIBITA, UCIOJIb30BaTh
dbopmyity TOJTHON BeposiTHOCTH, Gopmyny baiieca mpu pemieHun 3agad, ONpPEaesATh
HE3aBUCUMOCTh COOBITUH 1O (hOpMyJi€ U IO OpraHU3alMK CIy4aiiHOro SKCIIEPUMEHTA;
MPUMEHATh W3Y4YCHHBIE KOMOHMHATOpHBIE (DOPMYJBI U TIEPEUUCICHHS 3JIEMEHTOB
MHO>KECTB, AJIEMEHTapHbIX COOBITHI CIy4alHOrO OINbITa, PEHIEHMs 3a/Jad 10 TEOPHH
BEPOSITHOCTEM;
CBOOOJHO OTIEpUPOBATH MOHATUSAMU: OMHAPHBIN CIydaliHBIN ONBIT (MCHBITAHUE), YCIIEX U
HeyJla4ya, He3aBUCUMBbIE UCIIBITAHUS, CEPUS UCIIBITAHUHN, HAXOIUTh BEPOSITHOCTU COOBITHI:
B CEpUU UCIIBITAaHUM J0 NEPBOr0 yClexa, B CEpUM HCHbITaHWW bepHyiu, B ombITe,
CBSI3aHHOM CO CJIy4aiHbIM BBIOOPOM M3 KOHEUHOM COBOKYITHOCTH;
CBOOOJHO ONEPUPOBaTh NOHATHUAMHU: CllydailHash BEIWYMHA, PacCHpElesIeHHE BEpPOSITHOCTEH,
JyarpamMma pacrpeaenceHusi, OMHapHas ciydaiiHas BeJIMYMHA, T€OMETPUYECKOe, OMHOMUAIbHOE
pacnpeseneHue.
K xonity 10 kiaacca oOydaronmuiicss HAQyIuTCs:
CBOOOJHO ONEPUPOBATH MOHATUSAMU: Ipad, MIockuii rpad, cBA3HbIN rpad, MyTh B rpade,
LeNb, [IUKI, JIEPEBO, CTENIEHb BEPIINHBI, AEPEBO CIYyYallHOTO SKCIIEPUMEHTA;
CBOOOJHO OINEpPUPOBATh MOHATHUSAMU: CIY4YalHbIN OSKCHEPUMEHT (OIbIT), Cly4ailHoe
coObITHE, 3JIEMEHTApHOE ClTy4daiiHoe cOObITHE (JIEMEHTapHBIN NCXO/T) CITy4aifHOTO OTIbITa,
HaXOJUTh BEPOSITHOCTH COOBITHMIl B ONBITAX C PABHOBO3MOKHBIMU 3JIEMEHTAPHBIMU
COOBITHUSIMH;
HaxoJUTh W (POPMYIUPOBATH COOBITHSA: TMEepeceYeHHe, 0ObEIMHEHUE JTaHHBIX COOBITHH,
coObITHE, MPOTHBOIOJOXKHOE JAaHHOMY, HCHOJb30BAaTh  JAMarpammbl  Oiepa,
KOOpDAMHATHYIO MpPSIMYIO Ui pEIleHUs 3a7ay, MOJb30BaThCsA (HOPMYION CIOKEHUS
BEpPOSTHOCTEH JJI1 BEPOSATHOCTEH BYX M TPEX CIYYaHBIX COOBITHI;
ONCpUPOBATh IOHATHUSAMHU: YCIOBHAs BEPOSITHOCTb, YMHOXKEHHE BEPOSTHOCTEH,
HE3aBUCUMBbIE COOBITUS, JIEPEBO CIIy4allHOIO S3KCIIEPUMEHTa, HaXOJIUTh BEPOSTHOCTH
COOBITUI C IOMOIIBIO IIPABUJIA YMHOXEHHUs, JiepeBa CIydalHOTO OIbITA, UCIOJIb30BaTh
¢dopmynny moaHON BeposiTHOCTH, (Gopmyny baiieca npu peuieHuu 3amad, onpeneniTh
HE3aBUCUMOCTb COOBITUH 1O (OpMYJIe U 110 OPraHU3aLUHU CIy4aiHOTO SKCIEPUMEHTA;
IPUMEHATh HU3y4YEHHble KOMOMHATOpHBbIE (OPMYJbl Ul IEPEUUCICHHUS] 3JIEMEHTOB
MHOJKECTB, 3JIEMEHTApHbIX COOBITHM CIIydailHOrO OIbITA, pEIleHUs 3ajad IO TEOpUH
BEPOSATHOCTEN;
cBOOOJIHO OTIEpUPOBATh MOHATUAMU: OMHAPHBIN CIydallHBIA OMBIT (MCHIBITAHKE), YCIIEX U
Heyjaya, He3aBUCUMBbIC UCTIBITAHUS, CEPUSI UCTIBITAHUH, HAXOIUTh BEPOSITHOCTH COOBITHIA:
B CEpPUM HUCIBITAHMN 0 NEPBOTO YCIEXa, B CEpuUM HUCHbITaHUM bepHymuin, B ombITe,
CBSI3aHHOM CO CJIy4aiiHbIM BBIOOPOM M3 KOHEYHOM COBOKYITHOCTH;
cBOOOJIHO ONEPUPOBATH MOHATHAMMU: CllydaiiHas BeJIMUYUHA, paclipe/ielieHue BEpOATHOCTEH,
JMarpaMmma pacrpeseieHus, OnHapHas ciaydaiiHas BeJIMUMHA, TEOMETpUYecKoe, OMHOMHUAIbHOE
pacnpeeneHue.

TEMATHYECKOE IINTAHUPOBAHHUE
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No HaumenoBanue pa3zaenon KonuuectBo uacoB DJIeKTPOHHBIE
n/n M TEM IIPOrpaMM (umdpossIe)
00pa3zoBaTesbHbIC
pecypcsl
1 MHO03K€eCTBO 6 https://resh.edu.ru
JICWCTBUTEIILHBIX https://www.yaklass.ru
qrcesl. MHOTOYJICHBIL. https:/ege.sdamgia.ru
PanmonanbsHbie
YpPaBHEHHUS U
HEpaBEHCTBA.
CucTeMbl THHEHHBIX
YpaBHEHUU
2 Beenenue B 6 https://resh.edu.ru
CTEPEOMETPHUIO https://www.yaklass.ru
https:/ege.sdamgia.ru
3 DJIeMEHTBI TEOPUHU 1 https://resh.edu.ru
rpagoB https://www.yaklass.ru
https:/ege.sdamgia.ru
4 @OyHKIUU ¥ TPaQUKH. 3 https://resh.edu.ru
CrenenHast QyHKITHS https://www.yaklass.ru
C LIEJIBIM MIOKa3aTesieM https:/ege.sdamgia.ru
S Bzaunmuoe 2 https://resh.edu.ru
pacmoyioxKeHue https://www.yaklass.ru
MPSIMBIX B https:/ege.sdamgia.ru
MIPOCTPAHCTBE
6 CiydaiiHbIC OTIBITHI, 1 https://resh.edu.ru
CITyJaifHbIe COOBITHS https://www.yaklass.ru
Y BEPOSITHOCTH https:/ege.sdamgia.ru
coOBITHI
7 ApupmeTnueckuii 4 https://resh.edu.ru
KOPEHb N-0if CTETEHH . https://www.yaklass.ru
HppanuoHaisHbie https:/ege.sdamgia.ru
ypaBHEHUS
8 [MapanienbHOCTD 2 https://resh.edu.ru
PSIMBIX U https://www.yaklass.ru
IUIOCKOCTEH B https:/ege.sdamgia.ru
MIPOCTPAHCTBE
9 IToka3zaTenpHast 2 https://resh.edu.ru
byHKIHS. https://www.yaklass.ru
[TokasarenbHbIe https:/ege.sdamgia.ru
ypaBHEHUS
10 | TlepnieHAUKYISIPHOCTD 3 https://resh.edu.ru
MPSMBIX U https://www.yaklass.ru
MJIOCKOCTEH B https:/ege.sdamgia.ru
MIPOCTPAHCTBE
11 Oneparyu Haj 2 https://resh.edu.ru

MHOYKECTBAMH U
COOBITHSIMH.
Cnoxxenue u
YMHOEHUE

BEPOSATHOCTEM.
YcnoBHas

https://www.yaklass.ru
https:/ege.sdamgia.ru
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BEPOSITHOCTb.
HezaBucrumeie
COOBITHS
12 Jlorapupmuueckas https://resh.edu.ru
byHKIHS. https://www.yaklass.ru
Jlorapupmuueckue https:/ege.sdamgia.ru
YpPaBHEHUA
13 | IlepnieHAUKYISIPHOCTD https://resh.edu.ru
MPSIMBIX U https://www.yaklass.ru
TUIOCKOCTEH B https:/ege.sdamgia.ru
IIPOCTPAHCTBE
14 DJIeMEHTBI https://resh.edu.ru
KOMOHMHATOPHKHU https://www.yaklass.ru
https:/ege.sdamgia.ru
15 | Tpuronomerpuveckue https://resh.edu.ru
BBIpQXCHUS U https://www.yaklass.ru
ypaBHEHHSI https:/ege.sdamgia.ru
16 VYIiIbl ¥ paccTOSIHUS https://resh.edu.ru
https://www.yaklass.ru
https:/ege.sdamgia.ru
17 | TlocnenoBaTenbHOCTH https://resh.edu.ru
U TIPOTPECCUH https://www.yaklass.ru
https:/ege.sdamgia.ru
18 Cepun https://resh.edu.ru
MOCJIEIOBATEIbHBIX https://www.yaklass.ru
WCTIBITAHHH. https:/ege.sdamgia.ru
HcneiTanus
bepnymnu.
Crny4aifHbli BEIOOD U3
KOHEYHOU
COBOKYITHOCTH
19 MHOTrOrpaHHHKH https://resh.edu.ru
https://www.yaklass.ru
https:/ege.sdamgia.ru
20 HenpepoiBasie https://resh.edu.ru
GyHKINH. https://www.yaklass.ru
ITpousBoaHas https:/ege.sdamgia.ru
21 Bexropsr B https://resh.edu.ru
HpOCTPAHCTBE https://www.yaklass.ru
https:/ege.sdamgia.ru
22 Crny4JaifHple BEJTMYNHBI U
pactupeaciICHUA

YUYEBHO-METOJIMYECKOE OBECIIEYEHUE OBPA3OBATEJBLHOTO
MPOLIECCA
OBS3ATEJBHBIE YYEBHBIE MATEPUAJIBI JUTA YUEHUKA
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Maremaruka. AnreOpa 1 Havyajia MaTeMaTudeckoro ananmusa. 10 kmace : ydeOHUK :
yrinyonéunsiii yposenb / A. I'. Mepansk, [. A. Homuposckwuii, B. M. TlomxsikoB. - 6-e u3n., crep. -
M. : [Ipocemenue, 2022

Maremaruka. Anrebpa v Hayajga MaTeMaTH4YecKoro anainu3za. 11 kiacce : yueOHUK :
yrayonéunsiii yposens / A. I'. Mep3aisk, 1. A. Homuposckuii, B. M. Ionsikos ; mon pex. B. E.
[Tomonbckoro. - 6-¢ u3., crep. - M. : [Ipocemenne, 2023

Maremaruka. 'eomerpus. 10 kiacc : yaeOHuK : yrayOn€Hublil ypoBens / A. I'. Mep3msk, /1. A.
Homupogckuii, B. M. [TonskoB ; mox pex. B. E. ITogonbsckoro. - 5-¢ u3a., crepeotu. - M. :
[Ipoceemenue, 2021

Maremaruka. 'eomerpus. 11 kmacc : yaeOnuk : yrayon€nusiii ypoBens / A. I'. Mep3msk, /1. A.
Homupogckuii, B. M. [TonsikoB ; mox pex. B. E. [logonsckoro. - 7-e u3x., crep. - M. :

[Ipocsemenue, 2023

METOJUYECKHUE MATEPHUAJIBI UIA YUUTEJIA

Maremaruka : anredpa ¥ Hayajga MaTeMaTHIECKOTO aHam3a. YTiyOnéHHslil ypoBeHs : 10 kiace
: Mmetonmueckoe nocodue / E. B. bynko, A. I'. Mep3snsk, B. b. [Tononckuit, M. C. Sxup. - M. :
Benrana-I"pad, 2020

MaremMaruka : anredpa 1 Hayajga MaTeMaTHIECKOTO aHaIm3a. YTIyOn€HHbIN ypoBeHs : 11 kitace
: Mmetonmueckoe nocodue / E. B. bynko, A. I'. Mep3snsk, B. b. [Tononckuit, M. C. Sxup. - M. :
Benrana-I"pad, 2020

Maremaruka: anrebpa 1 Hayajla MaTEMaTUYECKOTO aHaJIU3a, reoMeTpust. Anredpa U Havana
MaTeMaTHUYeCKOro aHaIu3a. YTIIyOn€HHbIN ypoBeHsb : 10 Kacc : caMOCTOSATENbHbBIE U
KOHTpoJbHBIE padoThl / A. I'. Mep3ansk, B. b. [Tlononckuit, E. M. Pabunosuu, M. C. Sxup. - M. :
Benrana-I'pad, 2020

Martemaruka: anrebpa 1 Hayasia MaTEMaTHUYECKOTO aHallu3a, reoMeTpus. Anredpa 1 Hauana

MaT€MaTU4YCCKOIro aHajin3ia. yl".]'[yﬁﬂéHHBIfI YPOBCHD : 11 xJacc : caMOCTOSATEIbHEIC U
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KOHTpoJIbHBIE paboThl / A. I'. Mep3isk, B. b. [lononckuii, E. M. Pabunosuu, M. C. Sxup. - M. :
Benrana-I'pad, 2020

MaremaTtuka : anredpa 1 Hadajsa MaTeMaTHYeCKOTo aHaN3a, TeoMeTpus. I eomeTpusi.
Yrayonéunslii yposens : 10 kinacc : meronuueckoe nmocodue / E. B. Bynko, A. I'. Mepansx, B. b.
[Tononckuit, M. C. Skup. - M. : Benrtana-I'pad, 2020

MaremaTrka : anredpa 1 Hauajia MaTeMaTHYECKOTO aHalln3a, reoMeTpus. I 'eomerpusi.
YrinyOnéunsiii ypoBens : 11 kiacc : meroauueckoe nocoodue / E. B. bynko, A. I'. Mep3nsik, B. b.

[Tononckuit, M. C. Skup. - M. : Benrtana-I'pad, 2020

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

https://resh.edu.ru
https://www.yaklass.ru

https:/ege.sdamgia.ru
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