MWHHUCTEPCTBO MNPOCBEIIEHUSA POCCUMCKOU ®EJEPAIIIN
MUHHUCTEPCTBO OBPA30OBAHUA MOCKOBCKOM OBJIACTH
ABTOHOMHAS HEKOMMEPYECKAS OPTAHU3ALIIUA «CPEIHAA
OBIIEOBPA3OBATEJBHASA IIKOJIA CYIJIYBJIEHHBIM
MN3YYEHUEM OTJAEJIBHBIX NTPEJMETOB UMEHHU

WU.I.CBETJIOBOI»

PACCMOTPEHO COI''TACOBAHO VYTBEPXJIEHO
IlemarornyeckuM cOBETOM 3amecTuTeNb IUPEKTOpa MIPUKA30M JJUPEKTOPa aBTOHOMHOMU
AHO «COII umenn ukoset o YBP HEKOMMEPYECKOH OpraHu3aIuu
W.I1.CBeTI0BOI Aiipanetsin ML.B. . «COII umenu W.I1.CeTnoBoii»
[Iporokon Ne 1 nprka3 Ne 332
ot 30 aBrycra 2024 T. ot 30 aBrycra 2024 .

PABOYAS ITPOT'PAMMA

yueOHOro npeamera «MaremaTuka»
(6a30BBIi YpOBEHB)

it ooydarommmxest 10-11 kmaccoB

2024 - 2025 y4eOHbIN TO



PabGouas nporpamma yue0HOro npeamera «MaremaTuka

[osicHuTebHAS 3aNUCKA.

Pabouas mporpamma AHO «COII um. U. II. CpernoBoii» mo yueOHOMY HpeaMeTy
«MaremaTukay (0a30BbIi yPOBEHB) SIBIISICTCS OCHOBOW B co37aHuu Pabodeli mporpaMMbl yUUTEIISI
mo ydeOHOMY mpenMery «MaTemarnkay, OpPHEHTUPOBAHHOW HA COBPEMCHHBIC TCHICHIIUH B
IIKOJILHOM 00pa30BaHUU U aKTHUBHBIE METOJAMKH O0yUYEHHs, TTO3BOJIUT PEeaInu30BaTh B Mpollecce
MpenojaBaHus MaTeMaTHKU COBpPEMEHHBIE TMOJXOJbl K JOCTIKEHHMIO JIMYHOCTHBIX,
METanpeIMETHBIX U MPEAMETHBIX pPe3ylbTaToB 00ydeHus, cpopmynupoBanueix B ®I'OC COO;
OTIPENICTTUTh M CTPYKTYPUPOBATH IUIAHUPYEMBIE PE3yJIbTaThl 00yUEHUs U COJIEpKaHNe y4eOHOTO
npeameTra «MaremaTtuka» 1o rogam oOydeHus B cooTBerctBun ¢ ®I'OC COO, ®OIT COO,
[Iporpammoii BocmuTaHusi; pazpaboTaTh KaJeHAApHO-TEMaTHYECKOE IJIAHUPOBAaHUE C yYETOM
0COOEHHOCTEN KOHKPETHOTO KJIacca, MCIOJb3ysl PEKOMEHJIOBAHHOE pachpeneieHue yueOHOTO
BPEMEHH Ha U3y4YEHUE OTPEIEIEHHOTO pa3esia/TeMBbl.

Peamuzamust mporpaMMbl  TI0  MareMaTtWke 0OECIeYMBAaeT OBJIAJCHHUE KITIOYEBBIMU
KOMIIETSHITUSIMU, COCTABIISIOIIMMH OCHOBY JIJISI CAMOPA3BUTHS W HEMPEPHIBHOTO 00pa3oBaHUs,
L[EIOCTHOCTh OOMIEKYJIbTYPHOTO, JIMYHOCTHOTO M TMO3HABATEIBHOTO PA3BUTHUS JIMYHOCTU
00yJaronuxcs.

B nmporpamme mno wmaTeMaThKe YYTE€Hbl MJEM M TOJOXKEHUS KOHILENIHUU pa3BUTHUSA
MareMatndeckoro obOpazoBanus B Poccuiickoit denepanun. B cooTBeTCTBMHM ¢ Ha3BaHUEM
KOHLIETII[MH, MaTeMaTH4eckoe 0O0pa30BaHHME JOJDKHO, B YAaCTHOCTH, NPEIOCTABISATH KaXKIOMY
oOyuaronieMycss BO3MOXHOCTb JOCTIKEHHUSI YPOBHSI MaTeMaTW4YeCKUX 3HAHWM, HE0OXOIUMOro
JUTSl JAJIbHEHINEH YCIeNTHOM KU3HU B oOmiecTBe. MIMEHHO Ha pellleHrue 3TOW 3a/auyd HallelieHa
porpaMma o MareMaTuke 6a3oBOro ypoBHSI.

Matemartuka - OOpHbBIN MPEeaMET IS U3YYCHUSI CMEXHBIX TUCHUIUIMH, YTO JesiaeT 6a30BYIO
MaTeMaTHYeCKYIO IOATOTOBKY HEOOXOAUMOH.

[IpakTHyeckas MOJE3HOCTh MAaTEMaTUKU 00YCIIOBJICHA HATMYHEM MPOCTPAHCTBEHHBIX (OPM,
KOJIMYECTBEHHBIX OTHOIICHUN, YKOHOMHUYECKHX PacueTOB; HEOOXOAMMOCTHIO MaTEMaTHYECKHX
3HAHMW B TOHMMAHWU TPUHIUIIOB YCTPONCTBA W HCIOJB30BAHHUS COBPEMEHHOW TEXHHKH,
BOCIIPUSTHUS U HHTEPIpETAIHs PazHOOOpa3HON COIUANBbHOM, SKOHOMUYECKOW WH(OpMAIUy;
MPAKTUYECKUX MPHUEMOB T€OMETPUYECKHX H3MEpPEHHl U TOCTPOCHUH, YTeHUs HHGOpMAINY,
MIpeJICTaBJICHHOW B BUJIE TaOIHII, TUarpaMm U rpauKoB.

[IpuMeHeHne MaTeMaTH4eCKOro CTHJISI MBIIUICHUS], MPOSBISIOIIETOCS B ONPEIEIEHHBIX
YMCTBEHHBIX HaBBIKaX, MPUEMAX W METOJaX MBIIUICHHUS 4YeJoBeKa, Mpoieccax 0000ImeHus u
KOHKpETH3alliu, aHaln3a U CHHTEe3a, KIacCU(UKAIMKU M CUCTEMaTH3alllK, abCTparupoBaHus U

aHAJOTUil Kak (I)OpMHpOBaHI/II/I aJir OpHTMquCKOﬁ KOMIIOHCHTBI MBIIIJICHHUA W BOCIIMTaHUH



YMEHUM JeUCTBOBATH MO 3aJaHHBIM aJTOPUTMaM, IMO3BOJISIIOIIEH COBEPIIICHCTBOBATH U3BECTHbHIC
U KOHCTpyMpoBaTh HOBble. OOBEKTHl MaTEMaTHYECKUX YMO3AKIIOYEHUH, MpaBuiIa HUX
KOHCTPYHPOBAHUS PACKPHIBAIOT MEXaHHU3M JIOTHYECKHUX MMOCTPOSHUH, CIIOCOOCTBYIOT BHIpAaOOTKE
YMEHHH (OpMyIHpPOBaTh, OOOCHOBBIBATh M JIOKa3bIBATh CYXKICHHUS, TEM CaMbIM pPa3BUBAIOT
JIOTUYECKOE MBIIJICHHE.

O06yueHre MaTeMaTHUKE KaK BO3MOKHOCTb Pa3BUTHUS Y 00yUaIOIIUXCSl TOUHOH, pallMOHAILHON
1 nH)OPMATUBHOHN peduu, yMEHHUs OTOMPATh HAaNOOJIee IMOIXOSAIINE A3bIKOBBIC, CHMBOJIMYCCKHE,
rpaguvecKue CpeIcTBa sl BRIpAXKEHUS CYKIACHUN U HATJISIHOTO UX MPECTABICHUS.

OO611ee 3HAaKOMCTBO C METOJIaMU TIO3HAHUS IEHCTBUTEILHOCTH, MPEACTABICHUE O TIPEAMETE
U METOJIe MaTeMaTUKH, €r0 OTJIMYHS OT METOJOB €CTECTBEHHBIX M TYMaHUTApPHBIX HAyK, 00
OCOOEHHOCTSIX TPUMEHEHHUS MaTeMaTUKH JJIsi PEIICHHS HAyYHBIX U TMPHUKIATHBIX 33734 Kak
HE0OXO0IMMBII KOMITIOHEHT 001el KYIbTYPHI.

N3yuenne MaTeMaTUKu CIIOCOOCTBYET ACTETUYECKOMY BOCITUTAHUIO YEIOBEKa, TOHUMAHHUIO
KpacoThl W M3AIIECTBA MATEMAaTUYECKUX PACCYXJEHUN, BOCIPUATHIO T€OMETPUUECKHX (POopM,
YCBOCHUIO UJIEM CHMMETPHH.

[IpuopurernpiMu 1ensiMu 00ydeHus: Maremaruke B 10-11 kmaccax Ha 6a30BOM ypoBHE
SIBJISIFOTCSL:

¢bopMHUpOBaHHE  LIEHTPAJbHBIX  MaTeMaTHYEeCKUX  MOHATUH  (YMCIO,  BEJIMYMHA,
reoMeTpuueckas  ¢urypa, TepeMEHHas, BEPOATHOCTh, (yHKIMs), 00eCIeYnBaAIOIINX
MIPEEeMCTBEHHOCTh U MEPCIEKTUBHOCTh MAaTEMATHUECKOTO 00pa30BaHus 00y4aroOIInXCs;

MoJIBe/IcHNEe OOYYaloIIMXCsl HA JIOCTYIHOM Ui HUX YPOBHE K OCO3HAHHUIO B3aUMOCBSI3U
MaTeMaTHUKUd M OKPYXKAaIOLIEro Mupa, MOHMMAaHME MaTEeMaTUKU KaK 4YacTd OOIIed KyIbTypbl
YeJI0BEYECTBA;

pa3BUTHE UHTEIUICKTYAIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN 00yJaromuXxcs, IO3HaBaTeIbHOM
aKTUBHOCTH, HCCJIEIOBATENIbCKUX YMEHUN, KPUTUYHOCTU MBIIUICHUS, WHTEpeca K H3Y4EHUIO
MaTeMaTHKU;

(dbopmupoBanre (yHKIMOHATHHOW MAaTeMaTHYECKON T'PaMOTHOCTH: YMEHHUS DPAClO3HABATh
MaTeMaTHYECKHUE acIeKThl B PEAIbHBIX )KU3HEHHBIX CUTYAIUSAX U IIPU U3YYCHUU APYTUX yUEOHBIX
MPEeIMETOB, MPOSBICHUS 3aBUCUMOCTEH U 3aKOHOMEpPHOCTEH, (hOpMyTUpOBAaTh UX Ha SI3BIKE
MaTeMaTHUK{d M CO3[aBaTh MAaTeMaTUYeCKHUE MOJENH, MPUMEHSITh OCBOCHHBIM MaTeMaTHUeCKUN
anmapat Ul pelleHUs MPaKTUKO-OPUEHTUPOBAHHBIX 3a/lad, WHTEPIPETHPOBATh U OILIEHUBATH
MOJY4YEHHBIE PE3YyIbTaThl.

OCHOBHBIMU JIMHUSIMH cojepkanust Marematuku B 10-11 knaccax sBisrotcs: «Yucna u
BBIYHCIIEHUS», «Anredpa» («AnreOpandeckue BBIPAXKEHUS», «YPaBHEHUS U HEPABEHCTBAY),

«Haganma MaTeMaTH4ecKoro aHajm3ay», ((FGOMCTpI/ISI» («FGOMeTpI/I‘-IeCKI/IC q)HprLI n #nux



CBOMCTBa», «/3MepeHue reoMeTpUYECKUX BETUUHUH).

«BeposITHOCTD U CTATUCTUKAY.

ConepxarenbHble JIMHUM PAa3BUBAIOTCS MapajUIebHO, KaXJas B COOTBETCTBHUHM C
COOCTBEHHOU JIOTMKOW, OJIHAKO HE HE3aBUCHMO OJIHA OT JPYroil, a B TECHOM KOHTaKTE H
B3auMOJeCTBUU. X 0OBEIMHSAET JIOTUYECKash COCTaBIIAIOMIASs, TPAJUIMOHHO TPHUCYIIas
MaTeMaTHKe M TPOHU3BIBAIONIAS BCE MATEMAaTHUYECKHE KYpPChl M COJIEp)KaTelIbHbIE JIMHUU.
CdhopmymupoBannoe B DPI'OC COO TpeboBaHHME «BIaJCHUE METOJAMHU JOKA3aTEIbCTB,
QITOpUTMaMU pEIIeHUsT 3a7ad, YyMeHUE (HOPMYIUPOBATH OMPEACIICHUS, aKCHOMBI U TEOPEMBI,
MIPUMEHSTH UX, POBOJAUTH J0Ka3aTEIbHBIC PACCYKICHHS B XOJ€ PEIICHUS 3a7a9» OTHOCUTCS KO
BCEM y4eOHBIM KypcaM, a (OpMHPOBAHUE JTOTUUECKHUX YMEHUN pacrlpeiesieTcsl o0 BCeM TrojiaM
00y4eHHs HAa YPOBHE CpPEeJHEr0 00I11ero oopasoBaHus.

B cootBercTBuu ¢ ®I'OC COO maremaTuka sSBIsETCS 00s3aTEIHHBIM TPEIMETOM Ha TAHHOM
ypoBHe oOpazoBanus. [Iporpammoil mo maremaTuke mHpegycMaTpuUBaeTcs U3ydeHHE y4eOHOTO
npeameTa «MaremaTrka» B paMKax TpEX y4eOHBIX KYpCOB: «Anredpa 1 Hayaaa MaTeMaTHIECKOTO
aHanuza», «l'eomerpus», «BeposTHOCTh M cratucTukay. POPMHUPOBAHHUE JIOTUYECKUX YMEHUM
OCYIIIECTBJISIETCSI HA MTPOTSDKEHUH BCEX JIET 00yUEHHUS Ha YPOBHE CpeHEro o01iero oopasoBaHus,
a DJIEMEHTHI JIOTMKHU BKJIIIOYAIOTCS B COJIEpKaHNE BCEX Ha3BaHHBIX BBIIIE YUEOHBIX KypCOB.

OO6m1ee 9nciio YacoB, PEKOMEHIOBAHHBIX JIJIs1 M3ydeHHs MaTeMaTuky - 340 gacos: B 10 kiacce
- 170 gacos (5 wacoB B Hezen0), B 11 kimacce - 170 gacoB (5 yacoB B HEZCIIO).

[Inanupyemble pe3ynbTaThl OCBOCHHUSI IPOTpaMMbl MO MaTeMaThKe 0a30BBIH YpPOBEHb Ha
YpOBHE cpeiHero o0Iiero 0opa3oBaHusl.

B pesynbrare u3ydeHus MaTeMaTHKH Ha YpPOBHE CpeAHEro ooOimiero oOpa3oBaHUS Y
oOyuaromierocs OyayT copMUPOBaHbI CIEAYIOUINE TNYHOCTHBIE PE3YIbTAThI:

1) rpaXkaaHCKOTO BOCIIUTAHUS:

chOpPMUPOBAHHOCTh ~ TPAKJIAHCKONW TO3UIMM  OOydarollerocs Kak akKTUBHOTO U
OTBETCTBEHHOTO 4JIEHAa POCCHICKOTO OOIIECTBA, MPEACTABIEHHUE O MaTEMaTHYECKUX OCHOBAX
(GYHKIIMOHUPOBAHUS PA3NUYHBIX CTPYKTYp, SBICHUI, MpOIEeayp TpakJaHCKOTO OOIIecTBa
(BBIOOPBI, OIIPOCHI U IPYrO€), YMEHHE B3aUMOICHCTBOBATH C COIIUATBHBIMU

WHCTUTYTaMH B COOTBETCTBHH C UX (DYHKIIUSIMU U Ha3HAUCHUEM;

2) MaTPUOTHYECKOTO BOCIIUTAHUS:

c(hOpPMUPOBAHHOCTh POCCHMCKON TPa)TaHCKON HIEHTHYHOCTH, YBOKEHHUS K MPOLUIOMY U
HAaCTOSIIEMY POCCHIICKONM MaTEeMaTUKH, IEHHOCTHOE OTHOILLIEHUE K JOCTUKEHHUSM POCCHICKUX
MaTeMaTHUKOB M POCCUMCKON MaTeMaTH4eCKOM IIKOJIbl, MCIOJb30BAHUE STUX JIOCTUKEHUN B
JPYTUX HayKax, TEXHOJOTHUAX, chepax IKOHOMUKHY;

3) AYXOBHO-HPABCTBCHHOTO BOCIIMTAHUSA:



0CO3HAHME AYXOBHBIX EHHOCTEH POCCUICKOTO HAapOa, CPOPMHUPOBAHHOCTH HPABCTBEHHOTO
CO3HAHMS, YTUYECKOTO IMOBEICHUS, CBS3aHHOTO C MPAKTHYECKUM NPUMEHEHUEM JIOCTHKESHUI
HAayKd M JESITEIbHOCTHIO YU4EHOTO, OCO3HAHME JIMYHOTO BKJIAJa B TOCTPOCHHE YCTOMYUBOTO
Oymyero;

4) 3CTETHYECKOTO BOCIIUTAHUS:

ACTETHYECKOE OTHOIIECHUE K MUPY, BKIIFOYAs ICTETUKY MAaTEeMaTHICCKUX 3aKOHOMEPHOCTEH,
O0OBEKTOB, 3a/1a4, PEIICHUH, PACCYXICHUN, BOCIPUUMYHBOCTH K MATEMATHUYECKAM aCICKTam
Pa3IMYHBIX BUJIOB HCKYCCTBA;

5) pu3HUECKOTro BOCIIMTAHUS:

c(OpPMHUPOBAHHOCTh YMEHUS TPUMEHITh MATEMATHICCKIE 3HAHUS B MHTEPECax 370POBOTO U
0e3omacHoTo 00pasa JKU3HU, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3/I0POBBIO (3A0POBOE MMTAHHUE,
cOaTaHCHPOBAHHBIA PEKUM 3aHATHH W OTJAbIXa, peryispHas Qu3ndeckas aKTUBHOCTH),
(du3HUYeCKOoe COBEPIICHCTBOBAHKE MPH 3aHATHSIX CIIOPTUBHO- 03I0POBUTEIIHHOM JIEATEIIBHOCTHIO;

6) Tpya0BOTr0O BOCITHUTAHUS:

TOTOBHOCTh K TPYIy, OCO3HAHHE IEHHOCTH TPYAOJIOOWS, HHTEPEC K Pa3IUIHBIM cdepam
po(heCCHOHATFHON IS TETFHOCTH, CBSI3aHHBIM C MAaTEMATHKOW M €€ MPUIOKCHUSMHU, YMEHHE
COBEpIIAaTh OCO3HAHHBIA BBIOOp Oynymel mnpodeccun ©  peaau30BBIBATH COOCTBEHHBIE
KU3HCHHBIC IUIAHBI, TOTOBHOCTh M CIOCOOHOCTh K MAaTeMaTH4ecKoMy OOpa3oBaHUIO U
camM000pa30BaHUIO Ha TPOTSHKECHUN BCEH JKM3HU, TOTOBHOCTh K AKTHBHOMY Y4YacTHIO B PEIICHUH
MPAKTUYECKUX 3a/1a4 MaTeMaTHIECKON HAIIPaBICHHOCTH,

7) KOJIOTHYECKOTO BOCIIUTAHUS:

C(OPMHUPOBAHHOCTh  JKOJIOTUYECKOH  KyJIbTYphl, TOHUMAHHUE BIUSHHUS COIHMAJIBHO-
SKOHOMHUYECKUX TIPOIIECCOB HAa COCTOSIHAE TPHPOJHOW M COLMAIBHOW CpE/bl, OCO3HAHHE
rJ1I00aJIBHOTO XapaKTepa 3KOJIOTHUECKUX MPOOIIeM, OpUCHTAIHSI Ha IPUMEHEHUE MaTeMaTHUECKUX
3HAHUH JJIs1 pelieHs 33124 B 00JIaCTH OKPY)KAIOLICH CpeIbl, IUTAHUPOBAHHE IMOCTYIKOB M OLICHKU
UX BO3MOJKHBIX MTOCIICICTBU TSI OKPY)KAIOIICH CPEIbl;

8) LEHHOCTH HayYHOTO MMO3HAHUS:

Cc(OPMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BHTHS
HAayKH W OOIIECTBEHHOW TMPAKTUKH, TOHUMaHUE MaTeMaTHUeCKONW Hayku Kak cdepbl
YeNOBEYECKOU JIeATENBHOCTH, 3TANOB €€ pa3BUTHS U 3HAYMMOCTH JUIS PA3BUTHSI IMBUIIU3AIINH,
OBJIaJICHUE S3BIKOM MAaT€MaTUKH U MaTeMaTHYECKOU KYIbTYPO KaK CPeICTBOM MO3HAHUS MUPA,
TOTOBHOCTH OCYIIECTBIISTH MPOCKTHYIO M UCCIEN0BATENbCKYIO N€ATeIbHOCTh MHAUBHUIYaIbHO U
B TpyTIIIe.

B pesynbrare u3ydeHus MaTeMaTHKA Ha YpPOBHE CpeAHEro oOimero oOpa3oBaHUS Y

06yqalomeroc51 6y,[[yT C(I)OpMHpOBaHBI IMO3HABATCJIbHBIC YHUBCPCAJIbHBIC y‘Ie6HBIC ﬂCﬁCTBHﬂ,



KOMMYHUKATHBHBIC yHHBEPCAJIbHbIC Y4YCOHBIC JICHCTBUS, PETYJISTHBHBIC YHUBEPCAIbHBIC
y4eOHbIe ICHCTBUSI, COBMECTHASI EITEILHOCTD.

VY obydaromerocst 6yayT chopMHpPOBaHBI CIEAYIONINE 0a30BbIe JOTUYECKHE NECHCTBUS Kak
YaCTh MMO03HABATEIBHBIX YHUBEPCAIbHBIX YICOHBIX JCHCTBHIA:

BBISIBIISITH M XapaKTEPU30BaTh CYLICCTBCHHBIC IPH3HAKA MATEMATHYECKUX OOBEKTOB,
NOHSATHI, OTHOUICHUH MEXAy TMOHITUSAMH, (DOpPMYIMPOBaTH ONpEACICHUsS TOHSITHH,
YCTaHABJIMBATh CYIICCTBEHHBIN MPH3HAK KIaCCU(PUKAIMK, OCHOBAaHHS [yl OOOOLICHHS U
CpaBHEHUS, KPUTEPUH MTPOBOIMMOTO aHAJIHM3A;

BOCIIPUHUMATh, (OPMYJIHPOBAaTH W TPEOOPA3OBBIBATH CYXKJICHUS: YTBEPIUTEIbHbIC H
OTpHIATENIbHBIC, CIMHUYHbBIC, YACTHBIC U OOIIHE, YCIOBHBIC;

BBISIBIISITH MaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M W TPOTHUBOpEYHs B (haKTax,
JaHHBIX, HAONIOJCHUSIX W  YTBEPXKICHHUSAX, MpelaraTh KPUTEPUU JUIS  BBISBICHHUS
3aKOHOMEPHOCTEW U TPOTUBOPEUMIL;

JIe7aTh BBIBOJBI C HKCIOJBb30BAaHUEM 3aKOHOB JIOTMKH, JCAYKTHBHBIX W HWHIYKTHBHBIX
YMO3aKITIOYCHHU, yMO3AKITIOUEHH 10 aHATIOTHH;

MIPOBOJIUTH CAMOCTOSITEIIFHO JI0KAa3aTeIhCTBA MATEMATHIECKUX YTBEPKIACHUHN (TIPSMBIC H OT
MPOTHBHOTO), BBICTPAWBATh ApPTyMEHTAIMIO, TIPUBOJUTH TMPHUMEPHl H  KOHTPIPUMEPHI,
000CHOBBIBATh COOCTBEHHBIE CYXKIACHUS M BHIBOJIBL;

BBIOMpATh CIIOCcO00 penieHust yueOHOH 3a1aun (CpaBHUBATh HECKOJBKO BAPHAHTOB PEIICHHUS,
BBIOMPATh HAMOOJIEE TIOIXOISAIINIA ¢ YIETOM CaMOCTOSITEIBHO BBIJICIICHHBIX KPUTEPHEB).

Y oOyuyaromerocss OyayT cGhOpMHUpPOBaHBI CieAykone O0a30BbIe HCCIEAOBATEIBCKUC
JCWCTBUS KaK 4aCTh MIO3HABATEILHBIX YHUBEPCAIbHBIX YICOHBIX ICHCTBUNA:

MCIIOJIb30BaTh BOIPOCHI KaK UCCIEIOBATEIBCKUI WHCTPYMEHT MO3HAHMSA, (POPMYIUPOBATH
BOTIPOCHI, (PUKCHUPYIOIIME MTPOTHBOPEUYUE, MPOOJIEeMYy, YCTaHABJIMBATh HCKOMOE M JAHHOE,
(bopMUPOBATh THIIOTE3Y, APT'YMEHTHPOBATh CBOO IMO3UIUI0, MHEHHE;

MPOBOJIUTh  CaMOCTOSITEJIPHO  CIUIAHMPOBAHHBIA  DKCIIEPUMEHT,  HCCIICJOBAHUE IO
YCTAaHOBJICHHUIO OCOOCHHOCTEH MAaTeMaTH4eCKOTO OOBEKTa, SIBJICHHUS, IMPOIECCa, BBISBICHHIO
3aBHCUMOCTEH MeX1y 00BEKTaMH, SBICHUSMH, IPOIECCAMU;

CaMOCTOSITENIEHO (POPMYIHPOBATH OOOOIICHUSI M BBIBOJBI MO PE3yJIbTaTaM MpPOBENEHHOTO
HaOJI0JICHUS], UCCIIEJOBAHMsI, OIICHUBATh JIOCTOBEPHOCTh MOJIYYSHHBIX PE3YJIbTaTOB, BBIBOJIOB H
0000I1IeHMI;

MIPOTHO3MPOBATh BOZMOYKHOE Pa3BUTHE MPOLIECCa, a TAKXKE BBIABUTATH MTPEIIOJIOKEHHUS O €ro
Pa3BUTUU B HOBBIX YCIOBUSIX.

VY olGyuaromierocs OynyT chopMupOBaHbI yMeHus paboTathk ¢ MH(popMaImen kaxk

YacCTb NO3HABATCIIbHBIX YHUBCPCAJIBHBIX y‘-Ie6HLIX JICVCTBUIA:



BBISBJIATH JePUIUTH HHPOPMAIMH, TaHHBIX, HEOOXOIUMBIX Ui OTBETa Ha BOIPOC U JUIS
pelIeHus 3a/1a4H;

BbIOMpaTh  HMH(OPMAIMI0 W3  HMCTOYHUKOB  PA3JIMYHBIX  THUIOB, AaHAJIM3HPOBATH,
CHCTEMATH3MpPOBATh W HHTEPIPETUPOBATh HMH(POPMAIMIO PA3IUYHBIX BUAOB U (HopMm
IIpE/ICTaBJICHMUS;

CTPYKTYpUPOBaTh HH(POPMAIIHIO, TIPEICTABIIATE €€ B pa3IHyuHbIX (OpMax, HILTIOCTPUPOBATH
rpaduyuecKy;

OIIEHMBATh HAJEKHOCTh HH(POPMALIMH IO CAMOCTOSITENIBHO CHOPMYITHUPOBAHHBIM

KPUTEPUSIM.

VY oOyuatomerocsi OynyT chopMuUpoBaHbl YMEHHUS OOIIEHUS KaK 9acTh KOMMYHHKATHBHBIX
YHUBEPCAJIbHBIX Y4€OHBIX AEHCTBUMA:

BOCIIPUHUMATh U (GOPMYIUPOBATH CYKJIEHUS B COOTBETCTBUU C YCIOBHUSIMH U LEISIMHU
oOLIeHMs, SICHO, TOYHO, TPAMOTHO BBIpaXXaTh CBOIO TOYKY 3PEHMSI B YCTHBIX M NUCHMEHHBIX
TEKCTax, JaBaTh NOSICHEHHUS 110 XO1y pEeLIEeHUS 3a/1a4l, KOMMEHTUPOBATh MOJYyUeHHBIN pe3ysbTaT;

B X0Jle¢ OOCYXJEHHS 3a/aBaTh BOIPOCHI IO CYIIECTBY OOCYXJaeMOW TEMbl, MPOOJIEMBI,
pemaeMoi 3a7a4M, BbICKa3bIBaTh WJEH, HAILEJICHHbIE HA MOMCK PEIIEHHs, CONOCTABIATh CBOU
CYXJIEHHsI C CYXJECHUSAMH APYrMX YYaCTHMKOB JUaJIora, OOHapyKUBaTh Pa3IM4HUe U CXOJCTBO
MO3ULMH, B KOPPEKTHOH opme (PopMyarpoBaTh pa3HOIIACHsl, CBOU BO3PAKEHHUS;

NPEJCTaBIATh PE3yNbTaThl PELICHUs 3aJaud, SKCIEPUMEHTa, MCCIEIOBaHMS, IPOEKTa,
CaMOCTOSATEJILHO BbIOMPATh (POpMAT BBICTYIICHHSI C YUETOM 3aay NIPE3CHTALMH U 0COOCHHOCTEN
ayJUTOPHUU.

VYV oOyuatomerocss OyayT c(hoOpMUpOBaHbl YMEHHS CaMOOPraHM3aLMU KaK 4acTb
PEryJasSTUBHBIX YHUBEPCAIbHBIX YUEOHBIX AEHCTBHIMA:

COCTaBJIATh IUIAH, AITOPUTM pELIEHUs 3aJadyM, BbIOMPATh CIOCOO peleHHus ¢ Y4€TOM
UMEIOIIUXCA PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBAaTh U KOPPEKTHUPOBATH
BapHaHThI PELIEHUH ¢ y4ETOM HOBOM MH(pOpMaLUH.

VY obyuatomierocst OyayT copMHpOBaHbl YMEHUSI CAMOKOHTPOJISI KaK YacTh PEryJsATUBHBIX
YHHUBEPCAIbHBIX YU€OHBIX ICHCTBUI:

BJIa/IeTh HABBIKAMU MO3HABATEIbHON pe(IeKCHH KaK OCO3HAHUS COBEpIIAEMBIX ACUCTBUI U
MBICTIMTEIBHBIX MPOLIECCOB, UX PE3YIbTATOB, BIIAIETh CIOCOOAMU CAMOTIPOBEPKU, CAMOKOHTPOJIS
IpoLecca 1 pe3yJibTaTa pelIeH!sl MaTeMaTUYeCKON 3a/1auH;

MIPENBUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh IIPH PpELICHMM 3a/Ja4yd, BHOCUTH
KOPPEKTHUBBI B JIEATEIHLHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JAHHBIX, HAMIEHHBIX OIINOOK,
BBISIBJIEHHBIX TPYJHOCTEN;

OLCHUBATL COOTBCTCTBUC PC3YyJIbTAaTa LCJIN U YCIIOBUAM, O0OBSICHATH MNPpUYIUHBI JOCTHKCHUSA



WIA HEJIOCTIKEHHsS Ppe3yJabTaTOB JEATEIbHOCTH, HAXOJUTh OMIMOKY, JaBaTh OLEHKY
pUOOPETEHHOMY OTIBITY.

VY obyuarorerocst OyayT coOpMUPOBAHBI YMEHUSI COBMECTHOM JIEATEIHHOCTH:

MOHMMATh M HCIIOJIB30BaTh MPEUMYIIECTBA KOMAHIHOW M WHIMBUAYaJIbHOW pabOTHI IpU
pemieHNH y4eOHBIX 3aja4, MPUHAMATH [EJb COBMECTHOH JIE€STEIBHOCTH, IUIAHUPOBAThH
OpraHu3alio0 COBMECTHOM pabOTHI, pacmpenesiarh BHIBI padOT, MOTOBAPHBATHCS, OOCYXKIATh
MIPOIIeCC U pe3yibTaT pabOThl, 0000IIaTh MHEHUSI HECKOJIBKUX JIFOCH;

y4acTBOBaTh B IpyHHOBBIX (opmax palboThl (00CyXaAeHUs, OOMEH MHEHHH, «MO3TOBBIE
IITYPMBI» ¥ UHBIE), BBITIOJIHATH CBOO YaCTh Pa0OTHI M KOOPAWHUPOBATH CBOM ICHCTBHSI C IPYTUMHU
YJieHaMH KOMAaH[Ibl, OIICHWBATh KAueCTBO CBOETO BKJIaZa B OONIMI MPOAYKT MO KPUTEPHSM,
c(OpPMYIIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

[IpenmeTHbIe pe3ynbTaThl OCBOCHHUS MPOTPaMMBI MO0 MaTeMaTHke Ha 0a30BOM ypoOBHE Ha
YPOBHE CpeHETO 00IIero 0Opa3oBaHUs MPEACTABICHBI MO TOAaM 00YYeHHUS B paMKaX OTACIbHBIX
Y4eOHBIX KyPCOB B COOTBETCTBYIOIUX Pa3JiesiaX MPOrpaMMBbI IO MaTeMaTHKE.

IIporpamma yue0HOIro Kypca «AJredpa ¥ Ha4Ya1a MATEMATHYECKOI0 AHAJIN3a».

[TosicHuTeNnpHAsA 3anMCKa.

YyeOHblli Kypc «AnreOpa W HavyaJa MaTEMaTUYECKOTO aHalu3a» o0ecreYrBaeT
MHCTPYMEHTAJIbHYIO 0a3y Ui HW3Y4eHHs BCEX €CTECTBEHHO-HAyYHBIX KypcoB, (opmupyer
JIOTUYECKOe M aOCTPaKTHOE MBIIIJIEHHE 00yJarouXcsl Ha YpOBHE, HEOOXOAUMOM JIsl OCBOEHUS
y4eOHBIX KypcoB HH(GOPMATUKHU, OOIIECTBO3ZHAHMS, UICTOPHUHU, CIOBECHOCTH. B pamkax yyeO6HOrO
Kypca «Anrebpa W Hayajla MaTEeMaTHYECKOrO aHalM3a» O0O0ydYarolluecs OBJIAJEBAIOT
YHHUBEpPCAJIbHBIM SI3BIKOM COBPEMEHHOW Hayku, KoTopas (OpMyaupyeT CBOU JOCTHXKCHHUS B
MaTeMaTH4ecKou opme.

VY4eOHblil Kypc ainreOpbl M Hayal MaTeMaTHYeCKOro aHaliM3a 3aKiaJbIBaeT OCHOBY JJIs
YCIIEUTHOTO OBJA/ICHUS 3aKOHAMU (DU3UKH, XUMHUH, OUOJIOTHH, TOHUMAaHWS OCHOBHBIX TCHICHIIUI
HSKOHOMMKH 1 0OIIECTBEHHOW KU3HU, MIO3BOJISIET OPUEHTUPOBATHCS B COBPEMEHHBIX ITU(DPOBBIX U
KOMITBIOTEPHBIX TEXHOJIOTHSIX, YBEPEHHO MCIOJB30BaTh UX B MOBCEIHEBHOM xu3HHU. OBIaieHNE
aOCTpaKTHBIMU M JIOTUYECKU CTPOTHMMH MATEeMAaTUYECKUMHU KOHCTPYKIUSMU Pa3BHBACT YMECHHE
HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTb MCTUHHOCTH YTBEPXKJICHMS, HCIIOJIb30BaATh
0000IeHne U KOHKpEeTH3aluio, abCTparupoBaHHE M aHAJIOTHIO, (OPMUPYET KpeaTUBHOE U
KpUTHYECKOE MblIUIeHHe. B Xoze u3ydyeHus anreOpbl M Hayajd MaTeMaTHYeCKOro aHajiu3a Ha
YPOBHE cpenHero oOmero oOpa3oBaHus OOydarollMecss MOJIY4aloT HOBBIA OMBIT pEIICHHS
NPUKIAJHBIX 3a/1a4, CAMOCTOSTENIHOIO MOCTPOCHUS MaTeMaTHUECKUX MOJeNed pealbHbIX
CUTYallUi ¥ MHTEPIPETALIMU MOTY4YEHHBIX PELICHUH, 3HAKOMATCS ¢ IPUMEPaMU MaTeMAaTHYECKUX

3aKOHOMepHOCTCﬁ B IpUPOAC, HAYKC M B HCKYCCTBC, C BBIJAOIIUMHUCA MATCMATUYCCKUMU



OTKPBITHSMU M UX aBTOPaMH.

Y4eOHbIid Kypc anreOpbl W Hadall MaTeMaTUYeCKOro aHalu3a 00JaaeT 3HAYUTEIbHBIM
BOCITUTATEILHBIM MTOTCHIIMAJIOM, KOTOPBIA peanu3yercs Kak uepe3 y4eOHbI  MaTepuall,
CHOCOOCTBYIONTNI (DOPMUPOBAHUIO HAYYHOTO MUPOBO33PEHUS, TAK M Uepe3 CHCHUPHUKY YIeOHOM
NESITENILHOCTH,  TPeOyIoImeld  CaMOCTOSTENBHOCTH,  aKKypaTHOCTH,  MPOJODKUTEIHHOU
KOHIICHTPAIMY BHUMAHUS M OTBETCTBEHHOCTH 32 TIOJYYCHHBIN pe3yibTar.

B ocHoBe Meromuku oOydeHHs anreOpe W HadalaM MaTeMaTH4YeCKOTO aHalnu3a JICKUT
JESITeILHOCTHBIN TIPUHITAT OO0YICHHSI.

B crpykType mporpamMmbel 1o ainreOpe W HadajgaM aHaHW3a BBIJIEISIOTCS CICTYIOIINe
COJIepKaTeIbHO-METOINUeCKHe JMHUK: «Yucna u BeUUCHCHHS», «DyHKIUU ©u Tpadukmy,
«YpaBHEHUS U HEpaBeHCTBa», «Hayaia MareMaTudeckoro aHaimsa», «MHOXKECTBA U JIOTHKA».
Bce oCHOBHBIE cojepKaTebHO-METOMYECKUE JIMHUU HM3YyJaroTCs Ha MPOTSHKECHUH JBYX JIET
0o0y4yeHHsT Ha ypOBHE cpemHero ooOmiero oOpa3zoBaHus. [laHHBIM y4eOHBIM Kypc SIBISETCS
WHTETPATUBHBIM, OOBEIUHSSA B ceOe cCoJepKaHWe HECKOJbKMX MaTeMAaTHYSCKUX JTUCIIMILINH:
anreOpa, TPUTOHOMETPHS, MATEMAaTHICCKHI aHAIN3, TEOPHUS MHOXKECTB U Apyrue. OOydaroniuecs
OBJIAZICBAIOT MIMPOKUM MaTEeMaTHYECKUM ariapaTtoM, y HUX MOCIeN0BaTeIbHO HOPMUpPYETCS U
COBEpILEHCTBYETCS YMEHUE CTPOUTh MAaTEMATUIECKYIO0 MOJICb PEaIbHOM CUTYAIlHH, IPUMEHSITh
3HaHUs, TOJyYeHHbIE B y4eOHOM Kypce «AnreOpa W Havajga MaTeMaTHYECKOTO aHAIIN3ay, IUIs
pelIeHus]  CaMOCTOSITEIbHO  c(POpPMYJIMpPOBAHHON  MaTeMaTH4ecKOd 3amauu, a 3aTeM
UHTEPIPETUPOBATH MOJYYCHHBIA PE3YIIbTaT.

ConepkaTennbHO-MeTOAMUYEeCKast TMHUS «YKcaa U BRIYHCICHUS» 3aBepliacT GopMUpoBaHHe
HABBIKOB HCIIOJIb30BaHHMS JICHCTBUTEIBHBIX YUCEI, KOTOPOE OBLJI0 HAYaTO Ha YPOBHE OCHOBHOTO
obmero obpazoBanus. Ha ypoBHe cpemnero oOrmiero oopa3oBanus 0co00¢ BHUMAHHUE YACIACTCS
(OPMUPOBAHHIO TPOYHBIX BBIYHCIMTEIBHBIX HABBIKOB, BKIIOYAIONIUX B CE0S UCIIOJIH30BAHUE
pasM4HbIX (POPM 3aIUCH JICHCTBUTEIBHOTO YHCIIa, YMCHUE PAIIMOHAIBHO BBIMIOJHATH ACHCTBUS
C HHUMH, JeNaTh MPUKHUIKY, OILEHUBATh pe3ynpTaT. OOydaromuecs MOJYy4aloT HaBBIKU
NPUOJIMKEHHBIX BBIYUCICHHH, BBITIOJIHEHHSI ICHCTBUN C YMCIIaMU, 3alIMCAHHBIMU B CTaHIAPTHOM
(dbopme, UCTIOIH30BAHUS MATEMATHYECKUX KOHCTAHT, OIICHUBAHMS YHCIIOBBIX BBIPKCHHIA.

CogepxatenpHasi TMHUS «YPaBHEHUS U HEPABEHCTBa» pealln3yeTcsl Ha MPOTSHKEHUU BCETO
oOyueHust Ha ypOBHE CpeJIHEero 001Iero oopa3oBaHusi, MOCKOIBKY B K&KIOM pa3/iesie IporpaMMbl
MPEeIyCMOTPEHO PEIICHHE COOTBETCTBYIOMIMX 3aAadu. OOydaromiyecss OBIAAEBAIOT PA3TUYHBIMU
METOJIaMU  pEeIIeHMs]  IENbIX,  pAlMOHANbHBIX,  UPPAIMOHATBHBIX,  MOKA3aTENbHBIX,
JIorapu(MUYECKUX U TPUTOHOMETPUYECKUX YPaBHEHU, HEPABEHCTB U UX cUcTeM. [lomydeHHbIe
YMEHHSI UCHONB3YIOTCS MPH HCCIENOBAaHUU (YHKIMHA C TMOMOIIBIO MPOWU3BOTHON, PEIICHUU

MNPUKJIAAHBIX 3ala4 U 3ala4 HAa HAXOXKACHHUC HauOOJIBIIIMX ¥ HAMMEHBIIMX 3HAYCHUM (I)YHKI_II/II/I



JlanHasi cozepkaTeNnbHasi JUHUS BKIIOYaeT B cedst Takke (OPMHPOBAHHWE YMEHHUH BBINOIHATH
pacuérel 1o (QopmynaMm, npeoOpa3oBaHUS LENbIX, PAIMOHAIBHBIX, HPPALUOHANBHBIX H
TPUTOHOMETPUYECKHX BBIPAKCHHH, a TAK)KE BEIPAXKCHUH, COJIEPKAIIUX CTETIEHH U Jorapupmsl. B
X0Jl€ HM3Y4YeHMs]  aiareOpanyeckoro Marepuajga IPOUCXOIUT  JalbHEWIee  pa3BUTHE
AITOPUTMUYECKOTO M aOCTPAaKTHOTO MBIIUICHHS OOyJaromuxcs, (QOPMHPYIOTCS HAaBBIKU
JNETyKTUBHBIX  PAaCCyXICHWH, pabOThl C CHMBOJBHBIMH  (OpPMaMH, TIPEACTABICHUS
3aKOHOMEPHOCTEN M 3aBHCHMOCTEH B BHJIE PaBEHCTB U HEpaBEHCTB. AnreOpa mpenaiaraer
3¢ (deKTUBHBIE MHCTPYMEHTBHI [JIsl pPEUICHUS NPAaKTUYECKUX W €CTECTBEHHO-HAayuYHBIX 3ajad,
HarJISAHO JEMOHCTPUPYET CBOM BO3MOKHOCTH KAaK S3bIKa HAYKH.

CopepxarenbHo-MeToauueckass JuHUS «DyHKIMKU U TpaduKU» TECHO MEpeIieTaeTcs C
JIPYTUMU JTMHUSIMUA Y4€OHOTO Kypca, TOCKOJIbKY B KAKOM-TO CMBbICIIE 3aJIa€T MOCJIEJ0BATEIbHOCTD
M3ydeHuss Marepuana. V3yueHuwe CTenmeHHOH, TMOKa3aTeNbHOMW, JIoTapuPMUYECKON U
TPUTOHOMETPUYECKUX (DYHKIUH, UX CBOWCTB U IpaUKOB, UCTIOTIB30BaHUE QYHKIIMM 1715 pelIeHus
3a/1a4 U3 IpYrux yuyeOHbIX MPEAMETOB U pealbHON )KU3HU TECHO CBS3aHO KaK C MaTEMAaTHYECKUM
aHaJIM30M, TaK U C pelIeHHEeM ypaBHEHHM 1 HepaBeHCTB. [Ipu 3ToM GoJIbIIoe BHUMAaHUE Y IeNsIeTCs
(hopMHUPOBAHHIO YMEHHUS BbIpaxaTh (popMyliaMy 3aBUCUMOCTH MEX1y Pa3IMUYHbIMHU BEJIMUYUHAMU,
UCCIIEeIOBaTh MOJYYEHHbIE (PYHKLNU, CTPOUTH UX rpaduku. Marepuan coaepkareabHON JIUHUU
HalleJIeH Ha Pa3BUTHE YMEHHUM W HaBBIKOB, IO3BOJIIOIIMX BBIPAXKaTh 3aBUCHUMOCTH MEXIY
BEJIMYMHAMH B PA3IUYHON (OpMe: aHATUTUYECKOH, rpadudeckod W cioBecHou. M3ydeHue
MaTepuaia CocoOCTBYET Pa3BUTHUIO AITOPUTMUYECKOTO MBIIIICHHS, CTIOCOOHOCTH K 000011IEHUI0
1 KOHKPETHU3alMH{, UCIIOJIb30BAaHUIO AHAJIOTHH.

ConepxarenbHas JuHUAS «Hauyana maTeMaTH4YecKOro aHaiu3a» I03BOJIAET CYIIECTBEHHO
paciupuTh KPYr Kak MaTeMaTUYeCKUX, TaK U MPUKIAJAHBIX 3a/1a4, JOCTYIHBIX 00yJaomumcs, y
KOTOPBIX MOSIBIISICTCS BOZMOKHOCTh UCCIIEIOBaTh U CTPOUTH Irpadpukul GyHKIUH, ONpeaenaTh uxX
HauOOJbIINE U HAUMEHBIINE 3HAUCHUS, BBIYUCIATH MJIOMAAn Guryp u oObEMBI Tel, HAXOIUTh
CKOpPOCTH U yCcKopeHus mpoueccoB. CoaepxarenbHas JIMHUS OTKPbIBAET HOBBIE BO3MOKHOCTHU
MOCTPOCHUSI MATEMATUYECKUX MOJIEIIEN PEATIbHBIX CUTYallUi, HAX0XKACHUS HAUTYUIIero peuieHus
B IPUKJIAJHBIX, B TOM YHCIIE COLUAIBHO-?PKOHOMHYECKHUX, 3a7a4yaX. 3HAKOMCTBO C OCHOBaMH
MaTeMaTH4YeCKOTO aHaIN3a CIOCOOCTBYET Pa3BUTHIO aOCTPAKTHOTO, (DOPMAIIBHO - JIOTHYECKOTO U
KpPEaTUBHOTO MBIIUIEHUs, (OPMUPOBAHMIO YMEHUH paclo3HaBaTh IMPOSBICHUS 3aKOHOB
MaTeMaTUKU B HayKe, TEXHUKE U HcKyccTBe. OOydarolecs y3HaoT O BBIIAIOLIUXCS pe3ylbTaTax,
MOJYYEHHBIX B XO/I€ Pa3BUTHUSI MATEMAaTUKHU KaK HAYKH, U UX aBTOPaX.

CopnepxaTtenpHO-METOANYECKAsT JINHUSA «MHOXKECTBAa M JIOTHKa» B OCHOBHOM IIOCBSIIIEHA
2JIEMEHTaM TEOPUHU MHOXKECTB. TeOpETUKO-MHOKECTBEHHBIE IIPEACTaBICHUS IPOHU3BIBAIOT BEChH

KYypC IIKOJIbHOM MaTeMaTHUKU U npemiararoT Hanboee YHI/IBepCH.J]LHHﬁ A3BIK, 06BCHHHHIOMHﬁ



BCC pasgciyibl MATCMATHUKU U eé HpHJIO)KGHHﬁ, OHHM CBA3BIBAKOT pPa3HbIC MAaTCMATUYCCKUC
JUCHUIIIIMHBI B €AMHOC 1IEJI0C. Baxno JaThb BOSMOXKHOCTB 06yqa10meMyc;1 IMOHUMATb TCOPETUKO -
MHOKECTBEHHBIN S3BIK COBpeMeHHOf/’I MAaTCMaTUKH W HCIIOJIb30BAaTh Cro IJIA BBIPAXKCHUSA CBOUX
MBICJICH.

B yueGHOM Kypce «AnreOpa M Hayalla MaTeMaTHYECKOTO aHAIN3a» MPUCYTCTBYIOT TaKKe
OCHOBbI MaTEMaTUYECKOTO MOJICIMPOBAHMs, KOTOpblEe IMpU3BaHbl CHOPMHUPOBATH HAaBBIKU
MOCTPOEHHSI MOJICTICH peaNbHBIX CUTYallui, UCCIETOBAHMS 3TUX MOJIEIEH C IIOMOMIBIO armapara
anreOppl 1 MaTEMaTHYECKOTO aHAINW3a U MHTEPIIPETALUU IMOJyYEHHBIX pe3yJbTaToB. 3aJaHUs
BKITIOYEHBI B Kbl M3 pa3/eNioB IMPOrpaMMbl, MOCKOJIBKY BECh MaTrepHuai y4eOHOro Kypca
HIMPOKO UCHOJIB3YETCS JUIs PEIICHUS IPUKIIAIHBIX 3a1a4. [Ipy pemenun peanbHbIX TPaKTUYECKUX
3amad oOydarouivecs pa3BHBAIOT HAaONIONATETbHOCTh, YMEHHE HaXOJIUTh 3aKOHOMEPHOCTH,
abcTparupoBaThCs, HMCHOJIB30BaTh AaHAJOTHIO, 00001aTh M KOHKPETU3UPOBATh MPOOJIEMY.
HGXTGHBHOCTB 110 (I)OpMI/IpOBaHI/II-O HaBBIKOB PCHICHHUA IMPUKIIAAHBIX 3aJa4 OPraHu3yC€TCsa B
mporiecce N3y9eHHs BCEX TeM YU4eOHOTO Kypca «Anredpa 1 Hayajla MaTeMaTHIeCKOTO aHaJIi3ay.

OO61ee yncao yacoB, PEKOMEHIOBAHHBIX JUIS H3Y4€HUs yueOHOro Kypca «AnreOpa u Hayana
MaTeMaTH4eCcKoro aHaim3ay, - 170 gacos: B 10 kitacce - 68 yacoB (2 yaca B Heneno), B 11 kimacce
-102 gaca (3 yaca B HenENiO).

Conep:xanue o0yueHusi «AJiredpa M HayaJIa MATEMaTHYIECKOro aHaau3a» B 10 kiacce

Uucna v BBIYUCIEHUS.

Pannonanbupie ymncia. OObBIKHOBEHHBIE U JIECATHYHBIE JIPOOH, MPOLIEHTHL, OECKOHEYHbIE
nepuoguueckue Apoou. Apudmernyeckue ONEpaldd € PALUOHAIBHBIMH  YHCIIaMH,
peoOpa3oBaHMsl YHUCIOBBIX BblpakeHuil. [lpumeHenune apobel M MPOIEHTOB MJsl pelIeHUs
MIPUKIIAIHBIX 3a7]a4 U3 Pa3IMUHbIX OTpACiel 3HAHUHN U peanbHOMN KU3HHU.

JeiicTBuTenpHble yKcia. PanyoHanbHble UM HMppalMOHAIbHBIE uucia. Apudmernyeckue
omepanuy ¢ AeUCTBUTEIbHBIMU yHcliaMu. [IpuOnxéHHble BHIYMCICHUS, MPABUIAa OKPYTJICHHUS,
MPUKUIKA U OL[EHKA Pe3y/IbTaTa BHIYMCICHUI.

Crenens c nenbiM mokazareneMm. CrangapTHas gopma 3amucH JIEHCTBUTEIHLHOTO YHUCIA.
Hcnonb3oBanue mnoaxonsmie ¢Gopmbl 3amucd  JEHCTBUTENBHBIX YHCEN Ui pelleHus
MPAKTUYECKUX 3a/1a4 U MIPECTABICHUS JaHHBIX.

ApupmeTnuecknii KOpeHb HaTypalbHOU cTeneHu. JleficTBus ¢ apupMeTHIecKUMU KOPHIMHU
HaTypaJIbHON CTENEHH.

CuHyc, KOCMHYC M TaHI€HC 4YHCJIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHHYC, apKTaHI'€HC
YHCIIOBOTO apryMeHTa.

VYpaBHEHUs U HEPAaBEHCTBA.

ToxzaecTBa U TOXASCTBECHHbBIE Hp606p8.30BaHI/I$I.



[IpeoOpa3oBaHne TPUTOHOMETPHUYECKUX BBhIpaKeHUH. OCHOBHBIE TPUTOHOMETPHUYECKUE
(bopmybI.

YpaBHeHUEe, KOpeHb ypaBHeHHs. HepaBeHCTBO, penieHre HepaBeHCcTBa. MeTol HHTEPBAJIOB.
Pemenue nensix u poOHO-pallMOHANBHBIX YPABHEHUN U HEPABEHCTB.

Pemrenne nppanMOHaNbHBIX YPAaBHEHUN U HEPABEHCTB.

Pemrenne TpuroHOMETpUYECKUX YPABHEHUN.

IIpuMeHeHNnEe ypaBHEHMM M HEPABEHCTB K PEIICHMI0 MATEMaTHYECKMX 3a1ad M 3a1ad u3
Pa3IMYHbIX 00J1aCTe HAYKU U peaJIbHOM JKU3HH.

OyHKIMU U TpadUKH.

OyHK1Ms, crocodsl 3aganus pyHkuuu. ['paduk ynknuu. Bzanmuo o6patHbie QyHKIUY.

Ob6nacTh onpezneneHUs ¥ MHOKeCTBO 3HaueHMH ¢yHkuuu. Hynu ¢ynkuuu. [Tpomexyrtku
3HAKOIMOCTOSIHCTBA. YETHBIE U HEUETHBIE (DYHKIIUH.

CrenenHas (QyHKIMS C HAaTypalbHBIM M IIEJBIM TMOKa3aTenem. E€ cBoiicTBa m rpaduk.
CpoiicTBa U rpaduK KOpHS N-Oi CTENEHH.

TpuronomeTrpuueckass OKPYKHOCTb, OIIPEJEICHUE TPUTOHOMETPUYECKUX  (DYHKIUH
YHCIIOBOTO apryMeHTa.

Hagana maTemaTHueckoro aHaumsa.

IlocnenoBaTenbHOCTH, cocoOBl  3aJa”Husl  IIOCJIENOBATEILHOCTEMN. MouoToHHEBIE
IIOCJIEJOBATEILHOCTH.

Apudpmernueckass M reoMeTpuyeckas — nporpeccud.  beckoHeuHo — yObIBaromias
reomerpuyeckas nporpeccus. CyMMa O€CKOHEYHO YOBIBArOIEH MeoMEeTPHYECKOM Iporpeccuu.
dopmyna CII0XKHBIX IIPOLEHTOB. lcronb30BaHWe NMPOTPECCHM Ul PELIEHUS PEANBHBIX 3a1ad
IIPUKIJIAHOTO XapakTepa.

MHoxecTBa U JIOTHKA.

MHoxecTBO, onepanuu HajJ MHOKecTBaMu. J{uarpammsl Ditsiepa-Benna.

[IpumeHeHNe TEOPETUKO-MHOKECTBEHHOTO aliapara Jjisl OIMCaHMsI pealbHbIX IIPOLECCOB U
SBJICHUM, NpU pelleHUM 3ajad M3 JpYrux ydeOHbIX mnpeameroB. OrmpeneseHue, Teopema,
CJIECTBUE, 10KA3aTEIbCTBO.

Coaepsxanue o0yuenus B 11 kinacce.

Uucna v BIYUCICHUS.

HarypaneHblie u nensie yncina. [IpusHaku AeIMMOCTH LEIbIX YUCEIL.

Crenens ¢ pallmoHaIBHBIM MTOKa3arenaeM. CBONWCTBA CTENIEHH.

Jlorapugm uucna. [lecaTuuHble U HaTypalbHbIE JOTapU(MBI.

YpaBHEHHUs U HEPABEHCTBA.

[IpeobpazoBaHue BEIpaKEHUA, COAEPIKAIIMX JIOTAPU(PMBI.



[IpeoOpazoBanne BEIpaKEHHIA, COACPIKALINX CTENIEHN C PAIlOHAILHBIM TIOKA3aTEJIEM.

[Ipumepbl TPUTOHOMETPUUECKUX HEPABEHCTB.

[Toka3zarenbHble ypaBHEHUS U HEPABEHCTBA.

Jlorapugmuueckie ypaBHEHHUS 1 HEPABEHCTBA.

Cucrempl JTUHEHHBIX YpaBHEHHMW. PelieHue NpUKIAIHBIX 3a7ad C HOMOULIbIO CUCTEMBI
JIMHEWHBIX YPaBHEHUM.

CucreMbl M COBOKYIHOCTH palMOHAJIbHBIX YypaBHEHUH M HepaBeHCTB. [IpumeHeHue
YpaBHEHUH, CHUCTEM M HEPABEHCTB K PELIEHUI0 MaTEeMAaTUYECKUX 33/a4 U 3a/la4 U3 pa3IMuHbIX
oOrnacTell HayKu U peasibHOM KU3HU.

@OyHKIMU U TpadUKH.

Oynkuus. [lepuoanueckue pynkiuu. [IpomexxyTku MOHOTOHHOCTH (PYHKIIUU.

MaxkcuMyMmbl 1 MUHUMYMBI QyHKIIMU. Hanbombiiee 1 HauMeHblllee 3HaueHne (QYHKIMKU Ha
MIPOMEXKYTKE.

Tpuronomerpuueckue GyHKIMH, UX CBOWCTBA U TPaPUKH.

[lokazarenbHas u jnorapupmMuyeckas QyHKUINUU, UX CBOMCTBa U rpaduxu. Vcnonb3oBaHue
rpa¢uKkoB PYHKIHMHN AJI pElIeHUs YPaBHCHHUH U JIMHEWHBIX cUcTeM. Vcnonb3oBanue rpadukoB
GyHKUUMH U1 MCCIIENOBAHUS MIPOLECCOB U 3aBUCUMOCTEH, KOTOPbIE BO3HUKAIOT MPH PELICHUU
3aJa4d U3 APYrux y4eOHbIX IPEIMETOB U peallbHON KU3HH.

Hagana maTemaTHueckoro aHaimsa.

HenpepbiBHble (yHkuuu. Meroa HMHTEpBalIoB Ui pelleHHs HepaBeHCTB. IIpousBojHast
¢dbyakuuu. 'eomeTpudeckuil 1 GU3NIECKUN CMBICT TPOU3BOAHON. [IpOM3BOIHBIE AIIEMEHTAPHBIX
¢bynkuuit. opMysbl HAXOXKACHUS IPOU3BOIHON CyMMBI, IPOM3BEACHHS U YACTHOTO (PYHKIIMH.

[IpuMeHeHre Npon3BOAHON K HCCIIEAOBAHUIO (QYHKIHMH Ha MOHOTOHHOCTb M IKCTPEMYMBI.
HaxosxneHne HanOoJIbIIEro M HAMMEHBIIET0 3HaYeHUs (yHKLUU Ha OTPE3KE.

[IpumeHeHne NpoN3BOAHOM ISl HAX0XKACHUS HAWTYUIlIEero PEIICHUs B IPUKJIAIHBIX 3a/1a4aX,
IUIsL OTIPE/IeNIEHUs] CKOPOCTH IIpolLecca, 3alaHHOr0 (GOPMYIION I TpapUKOM.

[TepBooOpa3nas. Tabauia nepBooOpa3HBIX.

WuTterpan, ero reomeTpuueckuii U puznyeckuii cMpici. Borancnenue unrerpaia no gopmyse
Herotona-Jleitouuna.

IIpenmernsblie pe3yabTarhl K KOHIY 10 Ki1acca o0y4aromuiics HAy4YUTCS:

Yucna u BEIYUCIICHUS:

ONEepPHPOBATh MOHATUSAMM: PALMOHAIBHOE W JEHCTBUTENBHOE 4YMCIO, OOBIKHOBEHHAs M
JecATUYHas ApOOb, MPOLEHTHI;

BBITOJIHAT apu(METHYECKHE OTIepalii C PallMOHAIBHBIMU U AEHCTBUTEIBHBIMHU YHCIAMH;

BBITIOJIHATH HpI/IGHI/I)KéHHBIC BBIUUCIICHUSA, MUCIIOJb3ys IIpaBuWjla OKPYIJICHUA, OCJIaTbhb



MPUKHJIKY U OLIEHKY Pe3y/IbTaTa BEIYUCICHHIA;

OTIEPHPOBATH TOHATHSAMU: CTENEHb C IENIBIM IOKa3aTelieM, CTaHAapTHas (Gopma 3arucH
JEWCTBUTENFHOTO YHUCIA, KOPEHb HATYpaJbHOW CTENEHH, MCIIOJIb30BaTh MOAXOAIIYI0 (OpMY
3aIUCH JICHCTBUTENBHBIX YUCEI ISl PEIICHHsI TPAKTUYECKHX 3a/1a4 U MIPECTABICHUS JaHHBIX;

OTIEPHPOBATH MOHATHAMHE: CHHYC, KOCHHYC W TAHT€HC IPOU3BOJBHOTO YIila, MCIOJIb30BaTh
3aIUCh MPOU3BOJIBHOTO YIJIa Yepe3 00paTHbIE TPUTOHOMETPHIECKUE (PYHKITHH.

YpaBHEHHS U HEPABEHCTBA:!

OTIEPHPOBATh TOHATHUSIMH: TOXKJECTBO, YpaBHEHHE, HEPABEHCTBO, IEJIOE, PAMOHAIBHOE,
MppaMoOHAILHOE YPaBHEHUE, HEPABEHCTBO, TPUTOHOMETPHYECKOE YPaBHEHHE;

BBITIOIHATE ~ TPeoOpa3oBaHUS  TPUTOHOMETPUYECKHX  BBIPDAKEHHH W pelIaTh
TPUTOHOMETPHUYECKUE YpaBHEHHS,

BBITIOJTHATE TIPe0Opa30BaHMsl MEJBIX, PANMOHAIBHBIX M HPPAMOHAIBHBIX BBIPAKCHHHA WU
pemaTh OCHOBHBIC THITHI IIEJIBIX, PAITHOHAIBHBIX H UPPAIIMOHATFHBIX YPAaBHEHUH U HEPABEHCTB;

MPUMEHSTh YpaBHEHHsI M HEPAaBEHCTBA JUI PEUICHHS MaTeMaTHYeCKUX 3aaad W 3aj1ad W3
pa3IMYHbIX 00J1aCTe HAYKH U pealIbHOM JKU3HH;

MOJIENTUPOBATH peaibHble CUTyallMH Ha SI3bIKE allreOpbl, COCTaBIATh BHIPAKEHUS, ypaBHEHMUS,
HEpaBEHCTBAa M0 YCJIOBHIO 3aJaud, HCCIEIOBAaTh MOCTPOCHHBIE MOJEIU C HCIOJb30BaHUEM
ammapara ajreopsbl.

OYHKIUU U TPAPUKH:

OTIepUPOBATh MOHATUIMU: (PYHKILHS, COCOOBI 3a1aHusl (HYHKIMH, 00IacTh ONpeesieHUs U
MHOYECTBO 3HaueHUW QYyHKIUHU, TpaduK QyHKIMH, B3aUMHO 00paTHBIC (DYHKIINH;

OTIEpUPOBATH MOHATUSAMU: YETHOCTh U HEUETHOCTh (QYHKUNHU, HYIH (DYHKIUU, TPOMEKYTKH
3HAKOTOCTOSIHCTBA;

WCIO0JIb30BaTh Irpaduku PyHKIUN A1 pelieHus: ypaBHEHUIA;

CTpPOUTh W 4HUTaTh TpaduKd JTUHEHHOW (PYHKIMHU, KBaAPATHUHON (YHKIMH, CTEHEHHOMN
(GYHKIIMH C LIETIBIM MTOKa3aTeseM;

WCIO0JIb30BaTh TpaduKu (PYHKUUNA A7 HCCIEeNOBaHUS MPOIECCOB U 3aBUCUMOCTEH MpU
pElIeHUH 3a/a4 U3 JPYrux y4eOHBIX MPEeIMETOB U PealibHOW KWU3HHU, BbIpaxaTh (opMyaamMu
3aBUCHUMOCTH MEX]ly BETUYUHAMHU.

Havana maTematuueckoro aHamusza:

ONIEpPHPOBATH MOHATHAMU: apupMeTHUYecKast U TeoOMeTpUUecKas IPOrpecCcuu;

OIIEpHPOBATH MOHATUAMM: OSCKOHEUHO YOBbIBaroIllas reoMeTpHuYecKas Mporpeccusi, cymMma
0ecKOHEeUHO yOBIBAIOIIEH reOMETPUYECKOI MPOrpeccuu;

3aJaBaTh MOCIIEeI0BATEIbHOCTH PA3IMYHBIMU CIIOCO0AMH;

HCII0JIb30BaTh CBOMCTBA MOCIEA0BATEILHOCTEHN 1 nporpeccnﬁ JUIL pCHICHUS pCAJIbHBIX 3a1a4



MPUKJIAJHOTO XapaKTepa.
MHo>kecTBa 1 JIOTHKA!
OHepI/IpOBaTb IIOHATUAMHU: MHOXCCTBO, onepauym HaJd MHOXCCTBaMH, MHCIIOJIb30BaTh
TCOpeTI/IKO-MHO)KeCTBeHHHﬁ annapaT JIA OIIMCAaHUA peaJII)HI)IX HpOIIeCCOB nu ﬂBHGHHfI, HpI/I
pELIeHNH 3a]1a4 U3 IPYTUX y4EOHBIX [IPEIMETOB;

OIICPpUPOBATH NOHATUAMM: OIIPCACIICHUEC, TCOPEMA, CIICACTBUEC, JOKA3ATCIbCTBO.

IIpenmernsblie pesyabrarbl. K koHny 11 kiacca o0yuyarommiicss HAy4uTCH:

Yucia 1 BBIYUCJICHUS:

ONIEPUPOBATH MOHATHAMU: HATYPAIBHOE, LIEJI0€ YNCIIO0, UCII0JIb30BaTh MPU3HAKH JEIIUMOCTH
LETIBIX YHUCEJI, PA3JIOKEHHUE YNCIIa Ha IPOCThIE MHOKUTENN JJIs PEIICHUS 3a/1a4;

ONIEPUPOBATH MTOHATUEM: CTEIIEHb C PAlMOHAIBHBIM [TOKA3aTENEM;

OTIepUPOBATh MOHATUSIMU: JOrapudm ymcina, 1eCITUUHbIE U HATypaJIbHbIE JIOTaApU(MBI.

YpaBHeHUsI M HEPABEHCTBA:

MIPUMEHSTH CBOMCTBA CTENEHU ISl MpeoOpa3oBaHMsl BIPaXKEHHM, ONEpUPOBATh MOHATUAMU:
II0Ka3aTeJIbHOE YPABHEHUE U HEPABEHCTBO, PEIIATh OCHOBHBIE TUIIBI I0KA3ATEIbHBIX YPaBHEHUHN
U HEPABCHCTB;

BBIMOJIHATE IIPe0Opa3oBaHUS  BBIPAKEHMM, coJepXKalux Jorapupmsl, OINEpUPOBATh
NOHATUSAMH: JIOTapU(MHUUECKOE YpPABHEHHWE M HEPaBEHCTBO, pElIaTb OCHOBHBIC THIIBI
norapu(MUUECKUX YPaBHEHUH 1 HEPABEHCTB;

HaXOJUThb PELICHUS] IPOCTEUIINX TPUTOHOMETPUYECKUX HEPABEHCTB;

OIIEpUPOBATh MOHATUAMH: CUCTEMa JMHEWHBIX YPaBHEHUM M €€ pEIlICHHE, UCIO0JIb30BaTh
CUCTEMY JINHEHHBIX YPAaBHEHUH JJI PELICHUS IPAKTUYECKUX 3a]1a4;

HaxXOJWUThb PELICHUs IPOCTEHIINX CHUCTEM U COBOKYIHOCTEH palMOHAJIbHBIX YPAaBHEHHH U
HEPABEHCTB;

MO/IEIMPOBATH pealibHbIE CUTYAIIH Ha SI3bIKE aJIreOpbl, COCTaBIISATh BBIPAKEHHsI, yPABHEHUS,
HEPABEHCTBA W CUCTEMBl [0 YCIOBHIO 3aJaud, MCCIEA0BATH IIOCTPOEHHBIE MOJCIU C
HCIOJIb30BAHUEM aIlllapara ajareophl.

DOyHKUUH U TPauKU:

OIIEpPHPOBATH MOHATUAMU: NIEPUOANYECKas PYHKLUS, TPOMEXYTKM MOHOTOHHOCTH (DYHKIUH,
TOYKH 3KCTpeMyMa (pyHKIMH, HanOobllee 1 HAMMEHbIIee 3HaueHUs! (PYHKIIUU Ha IPOMEKYTKE,
HCIOJb30BaTh UX JJIS HcCle0BaHus GYHKIUH, 3aJaHHOH rpadukom;

OIIEPUPOBATH  IOHATUAMM: rpa¢pukd  TOKa3aTelIbHOMH, JgorapupMUUECKOr U
TPUTOHOMETPUYECKUX (DYHKIMHA, M300paxkaTh UX Ha KOOPJMHATHON IJIOCKOCTH M MCHOJIb30BATh

JUISL pELIeHNs] ypaBHEHUH 1 HEPaBEHCTB;



n300pakaTh Ha KOOPAMHATHOM TUIOCKOCTH TpadyKH JIMHEHHBIX YpaBHEHUH U UCTIOIb30BATh
UX JUIS PELIECHUS CUCTEMBI JINHEWHBIX YPAaBHEHUM;

WCTOJIb30BaTh TpapuKH PYHKIMNA I UCCIETOBAHMS TPOLIECCOB U 3aBUCUMOCTEH M3 IPYTUX
Y4eOHBIX AUCIUTIINH.

Hayana maTeMaTH4ecKoro aHajmsa:

OTIEPHPOBATH MOHATUSMU: HENpPEphIBHAs (YHKIUS, MPOU3BOAHAS (DYHKIWHU, UCIOIH30BAThH
reOMETPUYECKUN U PU3NYECKUI CMBICI IPOU3BOIHOM JUIsl pelIeHus 3a1a4;

HaxXOJUTh MPOU3BOAHBIE AJIEMEHTAPHBIX (PYHKIMHA, BBIYUCIATH IPOU3BOJHBIE CYMMBI,
MIPOU3BEACHHUS, YACTHOTO (PYHKLIN;

HCI0JIb30BaTh IPOM3BOHYIO /ISl HCCIEI0BaHNs (YHKIIMA HA MOHOTOHHOCTb U AKCTPEMYMBI,
MPUMEHSTH PE3YJAbTaThl UCCIEIOBAHUS K IOCTPOEHUIO I'paKOB;

WCIIOJIb30BATh MPOU3BOIHYIO U HAXOXKACHUS HAWIy4IIero peieHus B IPUKIAHbIX, B TOM
YHUCJIE COLMATIBHO-I)KOHOMUYECKUX, 3a/1a4aX;

OTIepUpPOBaTh TMOHATUSAMU: TMEpPBOOOpa3Has W MHTErpaj, MOHUMATh TE€OMETPUYECKUN U
(buznyecKkuit CMBICT UHTETpalla; HAaX0AUTh EPBOOOpa3HbIE AMEMEHTAPHBIX PYHKUNN, BEIYUCIATD
uHTerpai o ¢opmyne Herorona-Jleitbnua;

pelaTh NPUKIaJHbIE 3aa4yd, B TOM YHCIE COLMATbHO-?PKOHOMMUYECKOTO U (PU3MYECKOTO
XapakTepa, CpeICTBAMUA MaTEMaTHYECKOTO aHaJIN3a.

Conep:xanue o0yuenusi reomerpuu B 10 Kkiacce.

[Ipsimble M TUIOCKOCTH B IIPOCTPAHCTBE.

OcHoBHbIe NIOHATHA cTepeomeTpun. Touka, npsmas, INIOCKOCTb, ITPOCTPAHCTBO.

[lonsiTue 00 aKCMOMAaTHYECKOM IOCTPOEHUHM CTEPEOMETPUU: aKCHOMBI CTEPEOMETPUU U
CJIECTBUS U3 HUX.

B3aumHOe pacnoJiokeHHEe NPSAMBIX B IPOCTPAHCTBE: INEPECEKAIOIIMECS, MapaJUIeNIbHbIE U
CKpelluBamoIuecs npsaMble. IlapamienbHOCTs NPSAMBIX W IUIOCKOCTEH B IMPOCTPAHCTBE:
NapajuleJIbHbIE NPSMBIE B IPOCTPAHCTBE, MAPALICIBHOCTh TPEX MPSAMBIX, MNapaUIEIbHOCTD
IPSIMOM M IIOCKOCTU. YINIBI C COHAIIPaBICHHBIMM CTOPOHAMH, YIOJ MEXIy HpSIMBIMH B
npocrpadcTee.  [lapamienbHOCTH  IUIOCKOCTEH:  IapajuleibHble  IUIOCKOCTH,  CBOMCTBA
napaieNbHbIX m1ockocTel. [Ipocreiine npocTpaHcTBEHHbBIE (PUTYPHI HA IUIOCKOCTU: TETPa’Ip,
KyO, mapasenenurne];, IOCTPOEHHE CeUEeHU.

[lepnieH UK YIAPHOCTD IPAMOM U MJIOCKOCTH: NMEPIEHAUKYIISAPHBIE IIPSAMBIE B IIPOCTPAHCTBE,
IpsIMBbIE NApAJUIEIBHBIE W NEPIEHIUKYISAPHBIE K IUIOCKOCTH, NMPHU3HAK NEPIEHIUKYIIPHOCTU
IIPSIMOM U IIJIOCKOCTH, TEOPEMA O IIPSIMOM NMEPIEHAUKYIIAPHON IUIOCKOCTH. YTUIBI B IPOCTPAHCTBE:
Yroa MeXAy HpsMON U IJIOCKOCTBIO, ABYTPaHHBIM YroJl, JUHEHHBIM YroJl IBYTPaHHOIO YIJIA.

HepHeH,Z[I/IKyJ'Iﬂp M HAKJIOHHBIC: PACCTOAHUC OT TOUKH OO0 IIJIOCKOCTU, pACCTOAHUC OT HpHMOﬁ 0



IUIOCKOCTH, TPOEKIHs (UTypbl Ha IUIOCKOCTh. llepneHIuKyIspHOCTD TMJIOCKOCTEH: MpU3HAK
NEPIEHIUKYJIIPHOCTH JBYX IIOCKOCTEN. Teopema o TpéxX neprneHanKymnsapax.

MHoOrorpaHHuKH.

[loHsiTHE MHOTOI'PaHHUKA, OCHOBHBIE 3JIEMEHTbHl MHOTOTPAaHHUKA, BBITYKJIBIE U HEBBIITYKIIbIE
MHOTOTPaHHHUKH, pa3BEPTKAa MHOTOrpaHHuKa. [Ipu3Ma: n-yrojapHas npu3Ma, FpaHd U OCHOBAHMUSI
OpU3MBI, TpsiMasi W HaKJIOHHAs TPU3MBI, OOKOBas M TIIOJIHAS TIOBEPXHOCTh IPU3MBL
[Tapannenenunen, OpsSMOYroJibHBIN Napajuiesnenunen U ero coicrtsa. [Ilupamuna: n-yrospHas
nupaMuzia, T'paHd W OCHOBAaHME MHpaMHibl, OOKOBas U TMOJIHAS IOBEPXHOCTh MHPaMUJBbI,
MpaBWJIbHAsE W Yyceu€HHas MNHupaMuia. OJEMEHTbl MNpU3Mbl U THpaMuibl. [IpaBuibHBIE
MHOTOTPAaHHUKHU: MOHSATHE MPAaBUIBHOTO MHOTOIpAaHHUKA, MpaBWiIbHAs MpU3Ma U MpaBUIbHAs
nMpamua, paBuibHasl TPEYrojabHas MipamMuaa U MpaBWIbHBIN TeTpasap, KyO. [IpeacraBinenue o
MIPaBUJIbHBIX MHOTOTPaHHHUKAX: OKTa’JIp, J0JIeKadap U ukocaap. CeueHus Ipu3Mbl U TUPAMU/IBL.

CuMMeTpusi B MPOCTPAHCTBE: CHUMMETPHUS OTHOCHUTEIBHO TOYKH, MPSAMOM, IUIOCKOCTH.
DneMeHThl CAMMETPUH B TUpaMuUax, napaienenunenax, IpaBUIbHbIX MHOTOTpaHHHUKAX.

Brruncnenue sneMeHTOB MHOTOTPAHHHKOB: péOpa, auaroHanu, yribl. [lmomans GOKOBOM
MTOBEPXHOCTH H TIOJIHOM MIOBEPXHOCTH IIPSIMOM ITPU3MBI, TUIOIIAAh OCHOBaHUH, TeopeMa 0 O0KOBOM
MMOBEPXHOCTH TPsIMOM Tipu3Mbl. [lmomianabs GOKOBOM MOBEPXHOCTH M TIOBEPXHOCTH MPABUILHON
MMpaMUIbl, TEOpeMa O Iiouiaau yceu€éHunon nupamupl. [lonstue 06 o0béme. O0BEM nupamuibl,
MIPU3MBI.

[logoGuble Tenma B mpocTpaHcTBe. COOTHOIICHHS MEXKAY IUIOIIAIIMU TOBEPXHOCTEH,
00BéMaMHu ITIOJOOHBIX TEl.

Conep:xanue o0yuenusi B 11 kiacce

Tena BpaieHusl.

Hunuaapuyeckas TMOBEPXHOCTh, OOpa3yrolue IMIMHIPUYECKONM TOBEPXHOCTH, OCh
UWIMHAPUYECKON MOoBepXHOCTH. Llunuuap: ocHoBaHus U OOKOBasi MOBEPXHOCTh, 0Opasyromias u
OCb, IJIONIa/Ib OOKOBOM U MOJIHOM MOBEPXHOCTH.

Konunueckass moBepxHOCTh, OOpa3yrolue KOHUYECKOW IMOBEPXHOCTH, OChb U BEpIIMHA
KOHUYecKoi mnoBepxHOocTU. KoHyc: ocHOBaHHMe W BeplIuMHa, oOpa3ymoomias U OCh, IJIONIA/b
OOKOBOW W TOJHOM MOBEPXHOCTH. YCEU€HHBIH KOHYyC: 00pa3yrolue M BBICOTA, OCHOBAaHUS U
OOKOBast MOBEPXHOCTb.

Cbhepa u map: meHtp, paauyc, AMAMETp, IJIOMAAb MOBEpPXHOCTU cdepbl. B3aumHoe
pacrionoxxenue chepbl 1 IIIOCKOCTH, KacaTellbHasl IJI0CKOCTh K cdepe, MIoIaas cepsl.

N306pakenue Ten BpalleHus Ha MI0CKOCTH. Pa3BépTka IUIUHAPa U KOHYCA.

KoMOuHarmu Ten BpaiieHus: 1 MHOTOTPaHHUKOB. MHOTOTpaHHUK, ONTUCAaHHBIN OKOJIO cepsl,

C(bepa, BIIMCAHHAA B MHOT'OI'PpaHHUK, UJIM TCJIO BpalllCHUA.



[Tonsitne 00 o00béme. OcHOBHBIE CBOICTBA 00BEMOB Ten. Teopema 00 o00BEMe
NPSIMOYTOJIBHOTO Mapajuiesienunena u ciueacteus u3 He€. O0bpéM nnimuapa, konyca. O0béM mapa
Y TUTOIIATh CEPHI.

[lomoOusie Tema B mpocTpaHcTBe. COOTHOIIGHUS MEXAY IUIOMIAIIMH ITOBEPXHOCTEH,
00BEMaMu TIOJOOHBIX TEII.

Ceuenns mwmmHApa (TmapaieIbHO ¢ NEPHCHAUKYISIPHO OCH), CEUEHUS KOHyca
(mapanyenbHOE OCHOBAHUIO U IPOXOJSIILEE Yepe3 BEPILNHY), CEUEHHUs LIapa.

BekTopsl ¥ KOOpAMHATHI B IPOCTPAHCTBE.

BexTop Ha miockocTu U B mpocTpaHcTBe. CloKeHHE U BBIYMTAHUE BEKTOPOB. Y MHOKEHHE
BEKTOpa Ha uyMcio. PasnokeHue BekTOopa HO TpEM HEKOMIUIaHApHBIM BekTopaM. [IpaBuio
napajuienenunesna. Pemenue 3aaa4, CBA3aHHBIX ¢ IPUMEHEHUEM MPABUII IEHCTBUI C BEKTOPAMHU.
[IpssmoyronpHas cucrema kKoopauHar B mpocTpaHcTBe. Koopaunatel Bektopa. IIpocreimue
3aJauyd B KOOpAMHATax. Yroil Mexay BekTopamu. CKalspHOE MpPOU3BEIEHUE BEKTOPOB.
Boruncnenue yrioB MeXIy HpSIMBIMU U IIOCKOCTSMHU. KOOpAMHATHO-BEKTOPHBIN METOJ HpH
pELIeHUH TeOMETPUUECKUX 3a/1a4.

IIpenmernbie pe3yiabTaThl. K koHny 10 Kiacca 00y4aromuiicss HAyYUTCH

OTIEpUPOBATh MOHATUAMU: TOUKA, IPsIMasi, MIIOCKOCTh;

MPUMEHSITh aKCUOMBI CTEPEOMETPUU U CIEACTBUS M3 HHUX NPU PEHICHUH T€OMETPUUYECKUX
3azay;

OTIepUPOBATH MOHATUSIMU: MAPAJUIETBHOCTD U MEPIEHAUKYIIPHOCTh IPSIMBIX U TIOCKOCTEHH;

KJIaCCU(UIIMPOBATH B3AUMHOE PACIIOJIOKEHUE MPAMBIX U TUIOCKOCTEH B IPOCTPAHCTBE;

OTIepUPOBAThH MOHATUSIMHU: ABYTPAHHBIN yroJl, PaHu ABYIPAHHOTO yria, peOpo JBYrpaHHOTO
yria, JIMHEWHBIM yroJl OBYCPaHHOTO yIJa, I'paaycHas Mepa JBYTPaHHOTO Yrja;olepupoBaTh
MOHATHSAMH: MHOTOTPAaHHHMK, BBIMYKJIBIH M HEBBIMYKJIBIH MHOTOIPAHHUK, 3JEMEHTbI
MHOTOTpaHHUKA, MPAaBUIILHBI MHOTOTPAHHHUK;

pacrmo3HaBaTh OCHOBHBIE BHJbl MHOTOTPAHHUKOB (MMpaMuaa, MPU3Ma, MPSIMOYTOJbHBIH
napajuienenumnesn, Kyo);

KJIacCU(UIIMPOBATh MHOTOTPAaHHUKH, BHIOMpAsi OCHOBAHUS Ui KiIaccu(PUKAIK (BBITYKIIbIE
Y HEBBINYKJIbIE MHOTOIPAHHHUKH, MPAaBUJIbHbIE MHOTOTPAHHUKH, MPSMBIE U HAKIIOHHBIE TTPU3MBI,
napasJiesIenuIe/bl); ONepupoBaTh MOHATUAMM: CEKyIlasi MIIOCKOCTh, CEU€HHE MHOTOTPaHHUKOB;
OOBSICHATH MPUHIIMIIBI TOCTPOEHHSI CEYEHUH, UCIOIb3Ysl METOJ CIIE/IOB;

CTPOMUTH CEYEHHUS MHOTOTPAHHUKOB METOJOM CJIEJIOB, BBINOJHATH (BBIHOCHBIE) IIOCKHE
YepTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYp: BUJI CBEPXY, COOKY, CHU3Y; pelIaTh 3aauu Ha
HaXO0XJeHHE TeOMETPUYECKUX BEIWYMH 10 00pas3laM WM aJropuTMaM, MPUMEHSS W3BECTHHIE

AHAIUTUYCCKUC MCETOJbI MPHU PCHICHUN CTAHAAPTHBIX MATCMATUUYCCKUX 3a/la4 Ha BBIYUCICHUC



paCCTOHHI/Iﬁ MCXKAY ABYMA TOYKaMH, OT TOYKH 10 HpHMOfI, OT TOYKH OO0 INNIOCKOCTU, MCKIAY
CKpCIIMBAKOIIUMUCA TMPAMBIMHA, PCHIATH 3ada4U Ha HAXOXICHUC I'COMCTPUUCCKUX BCIWYHH I10
06pa3uaM WKW aJirOpuTMaM, HNPHUMCHAA HU3BCCTHLIC AHAJIUTHYCCKUC MCTOABI IpPHU PCHICHHUU
CTaHAAPTHBIX MATCMATHYCCKUX 3aJla4 Ha BBIYUCICHUC YIJIOB MCXKAY CKPCIIMBAIOIMIUMUCAH
MPSAMBIMH, MEXIY IPSIMOM U INIOCKOCTBIO, MEKY IIJIOCKOCTSMH, JBYTPaHHBIX YIJIOB;

BBIYHCIIATE OOBEMBI M TUIOIIAI MOBEPXHOCTEH MHOTOTPAHHHWKOB (TIpU3Ma, MUpaMuaa) ¢
pUMEeHEHHEM (POPMYJI, BBIYUCIIATH COOTHOUIEHUSI MEX Y IIJIOLIAISIMU [TOBEPXHOCTEN, 00bEMaMu
HOZ[O6HBIX MHOTI'OT'PpaHHUKOB;

ONICPpUPOBATH NOHATUAMU: CUMMETPHUA B ITPOCTPAHCTBE, HCHTP, OCh U INIOCKOCTh CUMMCTPHH,
LIEHTP, OCh U IJIIOCKOCTh CUMMETPUU (PUTYPHI;

U3BJIEKaTh, MPEOOPa30BbIBATh U MHTEPIPETUPOBATH MHMOPMAIMIO O MPOCTPAHCTBEHHBIX
reoMeTpHUECKUX QUrypax, MpeACTaBICHHYIO Ha YepTekaxX U pUCYHKaX;

MPUMEHSATh TeoMeTpuueckue (axkThl I peHIeHHs CTepPEeOMETPUYECKUX  3ajad,
MIPENIOIaraloIMX HECKOJbKO IIaroB PELIEeHUs, €CU YCIOBUS NMPUMEHEHHUS 3aJaHbl B SBHOM
(opwme;

IPUMEHATh NPOCTEHIINE MPOrpaMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHUKAI[MOHHBIE
CHCTEMBI IIPU PELICHUU CTEPEOMETPHUECKUX 3a/a4;

IIPUBOAMUTH IPUMEPHI MATEMAaTUUECKUX 3aKOHOMEPHOCTEH B IPUPOJIE U JKU3HU, PACIIO3HABATh
IIPOSIBJICHNE 3aKOHOB N'€OMETPUHU B UCKYCCTBE;

IIPUMEHATh IOJYYECHHbIE 3HAHUS HA IPAKTUKE: aHAIU3UPOBATh pPEAJbHbIE CUTYyallUUd U
IPUMEHATh  M3y4YEHHblE [OHATHS B  IpOLlECCE IOUCKA  PELICHHs  MaTeMaTU4YeCcKH
c(OpMyJIMPOBaHHOW MPOOJIEMBl, MOJEIUPOBATh pPEAIbHbIE CUTYyallMd Ha SI3bIKE T'€OMETPHH,
HCCIIEIOBAaTh MOCTPOECHHBIE MOJIENH C HCIOJb30BAaHUEM T€OMETPUYECKUX MOHATHH U TEopeM,
anmnapara anreopsl, perarh NPaKTHUYECKUE 3aa4H, CBSI3aHHbIE C HAX0KJIEHUEM T'€OMETPUUYECKUX
BEJIMYMH.

IIpeaxmernbie pe3yabTarsl. K koHny 11 kiacca 00y4arommiicss HAyYuTCs:

ONEpPHPOBATH MOHATUAMU: LMWIMHAPUYECKAs! MTOBEPXHOCTh, 00pa3yrolue INHAPUIECKOM
MIOBEPXHOCTH, LMIMHJP, KOHUYECKass MOBEPXHOCTb, OOpa3yroline KOHUYECKOM HOBEPXHOCTH,
KOHYC, c(hepuyeckasi IOBEPXHOCTb;

pacrio3HaBaTh Tejla BpaleHus (LMINHIP, KOHYC, cdepa U 1map);

OOBSICHATBH CIIOCOOBI OJTYYEHUS TeJ BpaIllCHUS;

KJ1accu(UIMPOBATh B3aUMHOE PacIoIoKEHHE Cephl U MIIOCKOCTH;

ONEpUPOBaTh MOHATUSMHU: IIAPOBOM CETMEHT, OCHOBAHHWE CETMEHTA, BBICOTA CETMEHTA,
LIapOBOM CJION, OCHOBAHHUE IIAPOBOT0 CJIOS, BBICOTA HIAPOBOTO CJIOSI, IIAPOBOM CEKTOD;

BBIUHCIIATH OOBEMEI U iomaau HOBGpXHOCTCfI TCJI BpallCHUA, TCOMETPUYCCKUX TCI C



npUMEHEHHEM (HOPMYIT;

OTIEPHPOBATH MOHATHAMH: MHOTOT'PAaHHHK, BIIMCAHHBIN B cepy U ONMUCAHHBII 0KOJIO chepsl,
cdepa, BMcaHHAst B MHOTOT'PAaHHHK WJIH TEJIO BPAILCHUS;

BBIUMCIIATH COOTHOIICHHS MEXTy TUIOIIASIMH MTOBEPXHOCTEH 1 00bEMaMU TIOJJOOHBIX TEl;

n300pakaTh H3y4aeMble (QUTYphl OT PYKH W C TPUMEHEHHEM NPOCTHIX YEPTEKHBIX
WHCTPYMEHTOB; BBIMOJIHATH (BBIHOCHBIE) TUIOCKHE YEPTEKU M3 PHCYHKOB MPOCTHIX OOBEMHBIX
¢buryp: Buz cBepxy, COOKy, CHU3Y, CTPOUTH CEYCHHUS TEIl BPAIICHUS;

W3BIIEKaTh, WHTEPIPETUPOBATh W TPEOOPa3OBBIBATE MHPOPMALUIO O MPOCTPAHCTBEHHBIX
reOMETPUYECKUX (PUTYpax, MPEICTABICHHYIO Ha YEPTEKaX U PUCYHKAX; ONEPUPOBATH MIOHATHEM
BEKTOpP B NPOCTPAHCTBE; BBIMIOJHITH JIEHCTBUS CIOKEHUS BEKTOPOB, BHIYMTAHHS BEKTOPOB U
YMHOEHHS BEKTOpa Ha YHUCIO, OOBSICHATH, KAKUMHU CBOWCTBAMH OHH OOJaNarOT; MPUMEHSTH
MIPaBWJIO MTapaJUIeIIeUIe a;

OTIEPHPOBATH TOHATHUSAMHU: JIEKAPTOBHl KOOPAMHATHI B IPOCTPAHCTBE, BEKTOP, MOIYIb
BEKTOpa, PaBEHCTBO BEKTOPOB, KOOPIWHATHI BEKTOpA, YroJl MEXKIY BEKTOpPaMH, CKAIIPHOE
MIPOU3BEJICHNE BEKTOPOB, KOJUIMHEAPHBIE 1 KOMIUIAHAPHBIE BEKTOPHI; HAXOIUTh CyMMY BEKTOPOB
Y [IPOM3BEICHNE BEKTOPA HA YUCIIO0, MEXKAY BEKTOPAaMH, CKaJSIPHOE IPONU3BEICHUE, PACKIIa(bIBATh
BEKTOP I0 HEKOJUTMHEApHBIM BEKTOPaM;

3a7aBaTh IJIOCKOCTh YypPaBHEHHEM B JICKAPTOBOW CHCTEME KOOPAMHAT; HPUMEHSTH
reoMerpuieckue (GpakThl IS PEIIeHHs CTEPEOMETPUIECKUX 33/1a4, IPEAIIONaraloIuX HECKOIbKO
IIarOB PEIICHHs, €CIIH YCIOBHS IPUMEHEHHS 33/1aHbI B SBHOU (opMme;

pemate MPOCTEHIINE T'eOMETPUYECKHE 3a/aud Ha IMPUMEHEHHE BEKTOPHOKOOPAWHATHOTO
METO0/1a;

pemiate 3agadd  Ha JIOKAa3aTeNbCTBO MATEMATHUECKHX OTHOIIGHHH U HAaXOXKJCHHUE
reOMETPUYECKUX BEIWYHMH M0 00paslaM WM ajJropuTMaM, MPUMEHSs W3BECTHBIC METOAbI IPU
PELICHNH CTaHJAPTHBIX MaTEMaTHYECKUX 33/1a4;

NPUMEHATh TPOCTEHIIME NPOTPaMMHBIE CPEICTBA M 3JIEKTPOHHO-KOMMYHHKAIlMOHHBIC
CHCTEMBI ITPU PEIICHUN CTEPEOMETPHUUECKHX 3a/1ay;

MPUBOJUTH IPUMEPBI MATEMAaTHYECKUX 3aKOHOMEPHOCTEH B IIPUPO/IE U KHU3HHU, PACTIO3HABATH
MIPOSIBJICHNE 3aKOHOB F'€OMETPUHU B UCKYCCTBE;

NPUMEHATh MOJYYEHHbIE 3HAHUS HA MpPAKTUKE: aHAJIU3UPOBATh peaJbHbIE CUTyallUd H
IPUMEHATh  M3y4YEHHBIE TIOHATHA B  TpoOlleCCe TIOMCKAa pELIeHHs  MaTeMaTH4eCKU
copMyINPOBaHHON MPOOIEMBI, MOJICTUPOBATh PEAIbHBIE CUTYAllUU Ha SI3bIKE

TE€OMETPUH, MCCIEOBATh MOCTPOSHHbIE MOJEIN C HCIOJb30BAaHUEM TIE€OMETPUUYECKUX
NOHATUH M TeopeM, ammapara aiureOpbl, pemaTh MPAaKTHUYECKUEe 3a7a4yH, CBS3aHHBIE C

HaXO0XKJACHUCM I'COMECTPUYCCKUX BCIINYNH.



Y4eOublii Kype «BepoiTHOCTH U CTATHCTHKA»

Conepxanue o0yuyenus B 10 kiacce.

[IpencraBnenne JaHHBIX C HOMOIIbI0 Tabmui u jauarpamm. CpenHee apudMeTHyeckoe,
MeaHa, HauOoJIbllee U HAUMEHbLIEE 3HaYCHU s, pa3Max, TUCIEPCUs U CTaHAaPTHOE OTKJIOHEHNE
YHUCJIOBBIX HAOOPOB.

CriydaiiHple SKCIIEPUMEHTHI (OTBITHI) M CIIydailHbIe COOBITHS. DJIEMEHTapHBIE COOBITHS
(ucxonpl). BepodTHOCTh cilydaliHOTO COOBITHS. BIM30CTH 4acTOTBI MU BEPOSATHOCTU COOBITHH.
CrnyyaiiHble OIBITHI ¢ PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMHU COOBITUSIMU. BeposiTHOCTH cOOBITHIT
B OIBITAX C PABHOBO3MOYKHBIMU 3JIEMEHTAPHBIMH COOBITUSIMHU.

Omnepanuu HajJ COOBITUSMH: TIepeceueHue, OO0beAMHEHHUE, MPOTHUBOIOJIOKHBIE COOBITHSI.
Huarpammsl Diinepa. @opmyiia ClI0KeHUs BEPOATHOCTEN.

VYcnoBHas BEPOSATHOCTb. YMHOKEHHE BEPOSITHOCTEH. /[epeBO CIlydallHOTO 3KCIEPUMEHTA.
®opmyna nonHoM BeposTHOocTU. HesaBucumbie coobiTus. KomMOMHaTOpHOE MPaBUiIo YMHOKEHUS.
[TepectanoBku u ¢akropuan. Yucno coueranmit. Tpeyronpauk I[lackams. @opmyna OuHOMA
HeroToHna.

bunapHbBIl cydailHBIN OMBIT (MCTIBITAHUE), YCIeX M Heynada. He3zaBHCHMBbIE MCTIBITAHUS.
Cepusi HE3aBUCHMMBIX HCIBITAHUK 10 TiepBoro ycmexa. Cepusi HE3aBUCHUMBIX MCIBITAHHUI
bepnynnu.

CnyuaiiHas BennuuHa. PacnpeneneHue BeposTHOCTed. Jluarpamma pacmnpenesieHus..
[Ipumeps! pactpenienieHuid, B TOM YHCIie, TeOMETPHUECKOe U OMHOMHAIIBHOE.

Conep:xanue o0yuenus B 11 kiacce.

HucnoBble XapaKTEPUCTUKH CIy4alHbIX BEJIMUYMH: MAaTEMAaTUUECKOE OKUJIaHUE, JUCTIEPCHS U
CTaHJApTHOE OTKJIOHEHHUE. [IpuMephl IpuMeHeHrnss MaTeMaTHYeCKOrO OKUIaHUs, B TOM YUCJIIE B
3aJlayax U3 MOBCEIHEBHOM ®KU3HU. MaTemMaTHueckoe OKuJaHre OMHapHOU cly4ailHOM BEeTUYMHBIL.
MareMaTtnueckoe OKHUJAHUE CYMMBbI CIIYYalHbIX BEJIIMYMH. MaremaTH4ecKoe OXHAAHHE U
JUCTIEPCHUS TEOMETPUUYECKOTO0 U OMHOMHUATIBHOTO PAaCIIpEICICHHIMA.

3akoH OOJNBIIMX YHCET M €ro pojib B HayKe, mpupoje u oduiectBe. BrIOOpOUHBIH METON
HCCIIEJOBAaHUH.

[Ipumepbl HENpepbIBHBIX ClOy4ailHBIX BelIWUYMH. [IoHATHE O MIOTHOCTH pacHpelesICHUs.
3ajauM, TpUBOAAIIME K HOPMalbHOMY pacnpeneneHuto. IloHstue o HOpMaJbHOM
pacnpeeneHun.

IIpenmerHblie pe3yabTarbl y4eOHOro Kypca «BepositHocTh M craTtncTHkay. K konny 10
KJIacca 00y4yaommiicss HAyYuTCH:

YUTATh U CTPOUTH TAOJUIIBI U TUATPAMMBIL;

ONICpUPOBATH MMOHATHAMU: CPCAHCEC apI/I(I)MCTI/I‘-IGCKOC, MEIHaHa, HaI/IGOHBH_ICC, HaMMCHbBIICC



3HAYCHUEC, pasMax MaCCrBa YUCJIOBbIX JAHHBIX;

OTICpUPOBATH TIOHATUSAMU: CpellHee apu(MeTHIecKoe, MeIMaHa, HanOoJbIIee, HANMCHbIIEE
3Ha4Y€HHE, pa3Max MacCHUBa YUCIOBBIX JAHHBIX;

OIEpUPOBATh NOHATUSIMHU: CITYy4alHbIN 3KCIEPUMEHT (OIBIT) U CIy4yailHOe cOObITHE,

AJIEMEHTapHOE COOBITHE ( 3JICMEHTAPHBIN NCXO) CITYYalfHOTO OTIBITA, HAXOIUTh

BCPOATHOCTH B OIIbITaX € PAaBHOBO3MOKHBIMU CﬂyqaﬁHLIMH CO6I)ITI/I$[MI/I, HaxXoJuTb Hu

CpaBHHBATb BEPOATHOCTU COOBITHH B HN3YYCHHBIX CJIy‘-IZlfIHLIX OKCIICPUMCHTAX;

HaxoJUTh U (OPMYIUPOBATH COOBITHA: TIEpECEUCHHE W OOBEAMHEHHUE JTaHHBIX COOBITHH,

coObITHE, NPOTHBOIOJIOXHOE JaHHOMY COOBITHIO, TOJB30BaThCS JAMarpaMMaMu Oijepa U
(bopMyI0i CII0’KEHHS BEPOSITHOCTEN MPH PEIICHUH 3a/1a4;

OTIEpUpPOBaTh TOHATHSMH: YCJIOBHasi BEPOATHOCTb, HE3aBUCHUMbBIE COOBITHS, HaXOJWUTh
BEPOSATHOCTH C MIOMOIIBIO MTPAaBUJIa YMHOKEHHUS, C TOMOIIBIO IEPEBA CIIyYalHOTO ONBITA;
MPUMEHATh KOMOMHATOPHOE MPAaBHJIO YMHOXKEHHS TpPU PEIICHUU 3a/]ay; OIepupoBaTh
MOHATHSAMM: HMCIBITAHWE, HE3aBHCHMBIE HCIBITAHUSA, CEpUs HCIBITAaHUM, YCIIEX W Heyjaada,
HaXOJHUTh BEPOSITHOCTU COOBITUH B CEpUM HE3aBUCHUMBIX HUCHBITAHUN J10 TEpBOro Yycrexa,

HaxO0JIUTh BEPOATHOCTU COOBITHI B CepUM HCTIBITaHU bepHyu;

OTIepUPOBATh MOHATHAMHU: ClTy4yaiiHas BeJIMUYMHA, pacIpeleieHne BepOATHOCTEH, AuarpaMma
pacnpeeneHusl.

IIpenmeTHbIe pe3y/ibTAThl Y4eOHOro Kypca «BepossiTHoCcTh M cTaTucTHKa». K koHmy 11
KJacca o0y4yaromuics HAyYuTCs

CpaBHHBATb BCPOATHOCTHU 3HA4YCHUI cnyqaﬁHoﬁ BCJIIMYMHBI II0 PACHpPCACICHHUIO HIIN C
IIOMOIIBIO AUarpamm,

OTIepUpPOBATH

IHNOHATHEM MAaTEMaTH4YCCKOIO OXHAAHUA,

MPUBOJUTH MPUMEPHI,

Kak
IIPUMCHACTCA MaTEMAaTUYCCKOC OXHIAHUE CHy‘l&ﬁHOﬁ BCIIMYHMHBI HAXOJHUTh MAaTCMaTU4YCCKOC
OKNJAaHUC IO JaHHOMY paCIIPpCACIICHULIO,

HUMCTDb IIPCACTABIICHUC O 3aKOHC 0OJIBIINX YHUCCII,

HUMCTb IIPCACTABIICHUC O HOPMAJIbHOM PaCIIPCACICHUH.

TEMATHYECKOE IINTAHUPOBAHMUE 10 KJIACC

Ne || HaumeHOBaHME pas/esioB U TEM KonuuecTBo yacos DJIEKTPOHHbIE
n/ IporpaMMel Bceer|| KontpossH || [TpakTrueck (muposrie)
1 0 | bie paGoTel || ue paboThI obpazoBatenbHeIe
pecypchl
MHoxecTBa pallMOHAIBHBIX U 14 1 https://resh.edu.ru/subjec
NEWCTBUTENBHBIX YMCEL. t/51/



https://resh.edu.ru/subject/51/
https://resh.edu.ru/subject/51/

Ne || HaumeHoBaHHE pa3zieoB U TeEM KousmnuectBo yacos ONEeKTPOHHBIE
n/ HpOTpaMMel Bcer|| KonrpossH |[Ipaktiaeck (u¢pposbie)
I 0 || p1e paboTHl | Me paboThI obpasoBatesnbHbIe
pecypchl
] ParmoHanbHbIC ypaBHEHUS U
HEpaBEHCTBA
2 ®ynkuuu u rpaduku. Creness c|| 6 https://resh.edu.ru/subjec
LIEJIBIM TTOKA3aTeNEM t/51/
3: ApupmeTrueckuit KopeHb n—oit || 18 1 https://resh.edu.ru/subjec
crenienn. ppannoHaibHbIC t/51/
YpaBHEHUS 1 HEPABCHCTBA
4 | dopmyisl 22 1 https://resh.edu.ru/subjec
tpuronoMetpun. TpuroHomeTpu t/51/
YEeCKUE YpaBHEHUS
5 | [TocrienoBaTeIBHOCTH U 5 https://resh.edu.ru/subjec
IPOrPECCUu t/51/
6= [ToBTOpEHue, 06001ICHNE, 3 1 https://resh.edu.ru/subjec
CHCTEMATU3ALNS 3HAHUI t/51/
&HIEE KOJIMYECTBO YACOB || 68 4 0 https://resh.edu.ru/subjec
I10 TTPOTPAMME t/51/
11 KJIACC
Ne Haumen KonnuecTBo yacos DnekTpoHHbIe (¢ PoBHIC) 00pa30BaTEIbHbIC
n/|| oBaHHe 1 Kon IIpa pecypchl
I} PasiCloB U || cero || TposbHbL| KTHUECK
TEM e e
HpOrpaMMbl paboTHI || paboTHI
1 |[ Crenens 1 1 https://uchebnik.mos.ru/material_view/compos
palyoHanbH | 2 ed_documents/76721815?menuReferrer=my_mater
BIM ials
MOoKa3aTeNeM.
[ToxazarensH
ast PyHKITHSL.



https://resh.edu.ru/subject/51/
https://resh.edu.ru/subject/51/
https://resh.edu.ru/subject/51/
https://resh.edu.ru/subject/51/
https://resh.edu.ru/subject/51/
https://resh.edu.ru/subject/51/
https://resh.edu.ru/subject/51/
https://resh.edu.ru/subject/51/
https://resh.edu.ru/subject/51/
https://resh.edu.ru/subject/51/
https://resh.edu.ru/subject/51/
https://resh.edu.ru/subject/51/
https://uchebnik.mos.ru/material_view/composed_documents/76721815?menuReferrer=my_materials
https://uchebnik.mos.ru/material_view/composed_documents/76721815?menuReferrer=my_materials
https://uchebnik.mos.ru/material_view/composed_documents/76721815?menuReferrer=my_materials

z

1/

il

]

7

|

]

Hanmen
OBaHHEC
pas3aenoB u
TeM

MIPOrpaMMBbI

KonnuectBo yacos

OnexTpoHHbIe (UG POBHIE) 00pa30BaTEIBHBIE

CETo

Kon
TPOJIbHBI
€

paboThI

IIpa
KTHYCCK
ue

paboThl

pecypcesl

TlokazarenpH
bIC
YpaBHEHUS U

HepaBeHCTBa

Jlorapud
MUYecKas
GbyHKIMS.
Jlorapudmuu
€CKHue
YpaBHEHUS U

HEpaBEHCTBA

https://uchebnik.mos.ru/material view/compos

ed documents/767218157?menuReferrer=my mater

ials

Tpurono
MEeTpHUUYECKHE
byHKIIUY U
UX rpaduKu.
Tpuronomer
pUYecKue

HCpaBCHCTBA

[

https://uchebnik.mos.ru/material view/compos

ed documents/767218157?menuReferrer=my mater

ials

IIpousso
JTHAasI.
IIpumenenue

MIPOU3BOJHOM

DY

https://uchebnik.mos.ru/material view/compos

ed documents/76721815?menuReferrer=my mater

ials

Hurerpa
11 U €ro

MIPUMCHCHUSA

[da)

https://uchebnik.mos.ru/material view/compos

ed documents/76721815?menuReferrer=my mater

ials

Cucrem

bl YPaBHEHUU

https://uchebnik.mos.ru/material view/compos

ed documents/76721815?menuReferrer=my mater

ials



https://uchebnik.mos.ru/material_view/composed_documents/76721815?menuReferrer=my_materials
https://uchebnik.mos.ru/material_view/composed_documents/76721815?menuReferrer=my_materials
https://uchebnik.mos.ru/material_view/composed_documents/76721815?menuReferrer=my_materials
https://uchebnik.mos.ru/material_view/composed_documents/76721815?menuReferrer=my_materials
https://uchebnik.mos.ru/material_view/composed_documents/76721815?menuReferrer=my_materials
https://uchebnik.mos.ru/material_view/composed_documents/76721815?menuReferrer=my_materials
https://uchebnik.mos.ru/material_view/composed_documents/76721815?menuReferrer=my_materials
https://uchebnik.mos.ru/material_view/composed_documents/76721815?menuReferrer=my_materials
https://uchebnik.mos.ru/material_view/composed_documents/76721815?menuReferrer=my_materials
https://uchebnik.mos.ru/material_view/composed_documents/76721815?menuReferrer=my_materials
https://uchebnik.mos.ru/material_view/composed_documents/76721815?menuReferrer=my_materials
https://uchebnik.mos.ru/material_view/composed_documents/76721815?menuReferrer=my_materials
https://uchebnik.mos.ru/material_view/composed_documents/76721815?menuReferrer=my_materials
https://uchebnik.mos.ru/material_view/composed_documents/76721815?menuReferrer=my_materials
https://uchebnik.mos.ru/material_view/composed_documents/76721815?menuReferrer=my_materials

Ne Haumen KonnuecTBo yacos OnexTpoHHbIe (UG POBHIE) 00pa30BaTEIBHBIE
/| oBaHue I Kon IIpa pecypchl
I} PasnCIOB U | cero||TpoIbHBI|| KTHYECK
TEM e ne
HPOrpamMMbl paboTHI || pabOTHI
7] Harypan @ https://uchebnik.mos.ru/material_view/compos
bHBIC U ed_documents/76721815?menuReferrer=my_mater
LIeJIBIE YUCIIa ials
8 | [MToBTOpE 1 2 https://uchebnik.mos.ru/material_view/compos
HUE, 8 ed_documents/76721815?menuReferrer=my_mater
000011IeHNE, ials
cucremMarmusa
1S 3HAHUHN
aSIHEE 1 6 0 https://uchebnik.mos.ru/material_view/compos
KOJIMYECTBO | 02 ed_documents/76721815?menuReferrer=my_mater
HYACOB I10 ials
[TPOTPAMME
TEMATHUHYECKOE IINTIAHUPOBAHUE 'EOMETPUA
10 KUIACC
[ Nol Hanmen KonnuectBo yacoB DnekTpoHHbIe (¢ POBHIC) 00pa30BaTEIbLHBIC

1/ OBaHUe
I | pa3ieinoB u
TEM

MIPOrPaMMBbI

CE€ro

Kon
TPOJIBHBI
e

paboThl

IIpa
KTUYECK
ue

paboThI

pecypchl

=

Bsenenn
€B
CTEpEOMETPHU

0

MO

]

IIpsimMble
U IIJIOCKOCTH
B

IIPOCTPAHCTB

https://uchebnik.mos.ru/material view/compos

ed documents/767218157?menuReferrer=my mater

ials



https://uchebnik.mos.ru/material_view/composed_documents/76721815?menuReferrer=my_materials
https://uchebnik.mos.ru/material_view/composed_documents/76721815?menuReferrer=my_materials
https://uchebnik.mos.ru/material_view/composed_documents/76721815?menuReferrer=my_materials
https://uchebnik.mos.ru/material_view/composed_documents/76721815?menuReferrer=my_materials
https://uchebnik.mos.ru/material_view/composed_documents/76721815?menuReferrer=my_materials
https://uchebnik.mos.ru/material_view/composed_documents/76721815?menuReferrer=my_materials
https://uchebnik.mos.ru/material_view/composed_documents/76721815?menuReferrer=my_materials
https://uchebnik.mos.ru/material_view/composed_documents/76721815?menuReferrer=my_materials
https://uchebnik.mos.ru/material_view/composed_documents/76721815?menuReferrer=my_materials
https://uchebnik.mos.ru/material_view/composed_documents/76721815?menuReferrer=my_materials
https://uchebnik.mos.ru/material_view/composed_documents/76721815?menuReferrer=my_materials
https://uchebnik.mos.ru/material_view/composed_documents/76721815?menuReferrer=my_materials

&

1/

il

il

il

|

]

Hanmen
OBaHHUEC
pas3aenoB u
TeM

MIPOTpaMMBbI

KonnuectBo yacos

CETo

Kon
TPOJIbHBI
€

paboThl

IIpa
KTHUYCCK
ue

paboThl

OnexTpoHHbIe (UG POBHIE) 00pa30BaTEIBHBIE

pecypcesl

e.
[TapannensHO
CTh IIPAMBIX
)5

JIOCKOCTEN

[Tepnieng
HUKYJISIPHOCTh
MPSIMBIX U

JIOCKOCTEN

https://uchebnik.mos.ru/material view/compos

ed documents/767218157?menuReferrer=my mater

ials

Vel
MEXTY
MPSIMBIMU U

IIJIOCKOCTAMHU

https://uchebnik.mos.ru/material view/compos

ed documents/767218157?menuReferrer=my mater

ials

Mmuororp

AHHUKHN

POLI

O0BEMBI
MHOTOTpaHHHU

KOB

[da

BILIIOP

IToBTOpE
HUE:
CEYeHMUH,

PACCTOAHUA U

YTJIbI

BLIIOP

OBIIEE
KOJIMYECTBO
YACOB IO
MIPOTPAMME

11 KUIIACC



https://uchebnik.mos.ru/material_view/composed_documents/76721815?menuReferrer=my_materials
https://uchebnik.mos.ru/material_view/composed_documents/76721815?menuReferrer=my_materials
https://uchebnik.mos.ru/material_view/composed_documents/76721815?menuReferrer=my_materials
https://uchebnik.mos.ru/material_view/composed_documents/76721815?menuReferrer=my_materials
https://uchebnik.mos.ru/material_view/composed_documents/76721815?menuReferrer=my_materials
https://uchebnik.mos.ru/material_view/composed_documents/76721815?menuReferrer=my_materials

Ne Haum KosmuecTBo yacos OnexrponHsie ((poBHIe) 00pa3oBaTEIbHBIC
11/ || eHOBaHHE F Kon IIpa pecypchl
I Pa3ACIIOB || cerg || TpoIIBHBI|| KTHYECK
U TEM e ne
HporpaMm paboTHI || paboThI
bl
1] Tena 1 https://uchebnik.mos.ru/material_view/composed
BpamicHus || 2 documents/76721815?menuReferrer=my_materials
2 ooee| § 1
MBI TCJI
3| BexkTo 1 1 https://uchebnik.mos.ru/material_view/composed
phI 1 0 documents/76721815?menuReferrer=my_materials
KOOPAWHA
ThI B
IIPOCTPaAHC
TBEC
4 | [ToBT 1 1 https://uchebnik.mos.ru/material_view/composed
OpeHHe, documents/76721815?menuReferrer=my_materials
00001IeHI
e,
cucremMmaru
3anus
3HAaHUU
ESLHEE 3 3 0 https://uchebnik.mos.ru/material_view/composed
KOJIMYECT || 4 documents/76721815?menuReferrer=my_materials
BO YACOB
1§(0)
[TPOT'PAMM
E

TEMATHYECKOE INVIAHUPOBAHUE YYEGFHOI'O KYPCA «BEPOSITHOCTH N
CTATUCTUKA»
10 KVIACC


https://uchebnik.mos.ru/material_view/composed_documents/76721815?menuReferrer=my_materials
https://uchebnik.mos.ru/material_view/composed_documents/76721815?menuReferrer=my_materials
https://uchebnik.mos.ru/material_view/composed_documents/76721815?menuReferrer=my_materials
https://uchebnik.mos.ru/material_view/composed_documents/76721815?menuReferrer=my_materials
https://uchebnik.mos.ru/material_view/composed_documents/76721815?menuReferrer=my_materials
https://uchebnik.mos.ru/material_view/composed_documents/76721815?menuReferrer=my_materials
https://uchebnik.mos.ru/material_view/composed_documents/76721815?menuReferrer=my_materials
https://uchebnik.mos.ru/material_view/composed_documents/76721815?menuReferrer=my_materials

Hanm

KonnuectBo yacos

€HOBaHUE

pas3zenos
U TeM

porpamm

bl

CETOo

Kon
TPOJIbHBI
€

paboTsl

IIpa
KTHUYCCK
ue

paboThl

OnekTpoHHbIe (UG POBHIE) 00pa30BaTEIBHBIE

pecypcesl

=

™|

il

=

[Ipenc
TaBJICHHUE
JaHHBIX U
OIMCaTEeNb
Hast
CTaTHUCTHUK

a

BLIIOP

Cnyua
WHBIE
OTIBITHI K
CIy4aiHbI
e
COOBITHS,
OTIBITHI C
PaBHOBO3M
0KHBIMU
aIIeMeHTap
HBIMH

ncxoaammn

POII

Ornepa
MM HaJ
COOBITHSM
I/I’
CIIOKEHHE
BEPOSTHOC

TeH

MOIII

YcnoB

Has

https://uchebnik.mos.ru/material view/composed

documents/76721815?menuReferrer=my materials



https://uchebnik.mos.ru/material_view/composed_documents/76721815?menuReferrer=my_materials
https://uchebnik.mos.ru/material_view/composed_documents/76721815?menuReferrer=my_materials

il

|

]

Hanm
€HOBAHHUEC
paszaenos

H TEM
nporpamm

bl

KonnuectBo yacos

CETOo

Kon
TPOJIbHBI
€

paboThl

IIpa
KTHUYCCK
ue

paboThl

OnekTpoHHbIe (UG POBHIE) 00pa30BaTEIBHBIE

pecypcesl

BEPOSITHOC
Tb, IEPEBO
CIy4alHOT
0 OIIBITA,
dbopmyna
MOJTHO M
BEPOSTHOC
TH U
HE3aBUCHUM
OCTb

COOBITUH

Oneme
HTBI
KOMOHWHAT

OpUKH

Cepun
ocJie10Ba
TETbHBIX
WCIIBITAHU

v

u

https://uchebnik.mos.ru/material view/composed

documents/76721815?menuReferrer=my materials

Cnyua
WHBIE
BEJIMYMHBI
i
pacrpenaen

CHHA



https://uchebnik.mos.ru/material_view/composed_documents/76721815?menuReferrer=my_materials
https://uchebnik.mos.ru/material_view/composed_documents/76721815?menuReferrer=my_materials

Ne Haum KosmuecTBo yacos OnexrponHsie ((poBHIe) 00pa3oBaTEIbHBIC
1/ || eHOBaHHE : Kon IIpa pecypchl
IT| PasieiioB || cerg | TponbHBI|| KTHYECK
U TEM e e
HporpaMm paboTHI || paboThI
Bl
8| 0606 g 2 https://uchebnik.mos.ru/material_view/composed
[IeHNE U documents/76721815?menuReferrer=my_materials
cCUCTEMaTH
3anus
3HAHUI
OBIIEE 3 2 2
KOJIMYECT || 4
BO YACOB
1o
I[MTPOI'PAMM
E
11 KJIACC
No HaumenoBanue KommuectBo yacoB DJIEKTPOHHBI
/|| pasuernos u Tem Beer KOHTpOIBbHBI Tpaktuuecku | € (WHbpoBeIe)
i MIPOrpaMMBbl o e paBoTHI e paBoTHI 00pa3oBaTelIbHbIC
pecypchl
1 Maremarnuecko 4 POl
€ OXKHUJaHHe
ClIy4aitHOM
BEITUYHMHBI
2 Hucnepcus u 4 1 POIII
CTaHJIapTHOE
OTKJIOHEHHUE
CIIy4aiHOM
BETTUYHHBI
3 3akoH OOJIBIITUX 3 1 MOIII
qucen



https://uchebnik.mos.ru/material_view/composed_documents/76721815?menuReferrer=my_materials
https://uchebnik.mos.ru/material_view/composed_documents/76721815?menuReferrer=my_materials

Ne HanmenoBanue KousmnuectBo yacos ONEKTPOHHBI
/| pasuenos u Tem Beer KOHTpPOJIBHEI IpakTuuecku | € (WPposbie)
n MIPOrpaMMbI o e paboTHI e paboTHI 00pa3zoBaTesbHbIC
pecypchl
4 HenpepbiBHbie 2 POIII
Cy4aliHbIE
BEJTMYMHBI
(pacmipenenenusi)
5 HopmansHoe 2 1 PO
pacnpeneneHus
6 [ToBTOpEHME, 19 2 POII
000011eHNe U
cUCTeMaTH3aIus
3HaHUHI
OBILEE 34 2 3
KOJIMYECTBO YACOB
10 [TPOT'PAMME




	Рабочая программа  учебного предмета «Математика»
	Титульник
	учебного предмета «Математика»




