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IosicHUTENLHAA 3aNNCKA

PaGouass mporpamma 1o yueOHOMy mipeameTy «Maremartukay (0a30BbIi
ypoBeHb) (mpeaMeTHass obsacth «MaTteMatnka W WH(OpPMAaTHKa») BKIIOYAET
MOSICHUTENbHYIO 3aIMCKy, COJAEp)KaHue OOy4YeHUs, IUIAaHUPYEMbIE pPe3yJbTaThl
OCBOCHHSIIPOrPAMMBI [10 MATEMATUKE, TEMAaTUYECKOE TIaHUPOBAHHUE.

[losicHuTenpHas 3amuMcka OTpakaeT oOImMe M[eld W 3aJayd  U3yYeHHs
MaTeMaTUKH, MECTO B CTPYKType yd4eOHOTO TIUlaHa, a TakkKe TMOAXOAbl K
oTOOpy conepKaHus, K ONPEACICHUIO INIAHUPYEMBIX Pe3yIbTaTOB.

Conepxkanne O0Oy4YeHUs PACKpPBIBAET COJCPKATCIbHBIC JIMHUH, KOTOPHIC
MIpeIaraloTcs sl 0053aTeTLHOTO M3YUYCHHs B KOKIOM KJIacCe Ha YPOBHE CPEIHETO
o0mero oOpazoBaHws.

[TmanupyemMbie pe3ysbTaThl OCBOCHHS MPOTPAMMBI 10 MAaTEMAaTHUKE BKIIFOYAIOT
JUYHOCTHBIE, METANpeIMETHbIE PE3yJIbTaThl 3a BECh MEpUoj OOYYECHHsS Ha ypOBHE
cpenHero  oOmero  oOpa3oBaHHMs, a  TakkKe  MPEAMETHbIC  JOCTHKCHHS
00y4Jaromierocs 3a Kbl roj] 00y4eHHUsl.

[Iporpamma 10 MaremMaTHMKe Ha YpOBHE CpeaHero oOiero o0pa3oBaHUs
paszpaborana Ha ocHoBe PI'OC COO ¢ y4€ToM COBPEMEHHBIX MUPOBBIX TPEOOBAHUH,
NPEABABISIEMBIX K MaTEMaTHYECKOMY OO0Opa30oBaHUIO, W TPATUIUNA POCCUMCKOTO
oOpazoBanus. Peanuzarusi mporpamMmbl 10 MaTeMaTHKE OOECIEYMBAET OBJIAJICHHE
KIIFOUCBBIMA  KOMIIECTCHITUSMA, COCTABJISIONIMMUA OCHOBY JUIS CaMOPa3BUTHSA U
HETIPEPHIBHOTO 00pa30BaHMs, IIEIOCTHOCTh OOIIEKYJIBTYPHOTO, JUYHOCTHOTO U
MMO3HABATEIILHOTO PA3BUTHSI JIMYHOCTH O0YYAFOIIIHXCA.

B mporpamme mo maremaTwike YYTEHBI HACH W ToJokeHHs KoHmenmmm
pa3BUTHUSI MaTeMaTu4yeckoro oopazosanus B Poccuiickoit deaepanun. B cooTBeTCTBUM
C Ha3BaHWEM KOHIICIIIIMHA, MaTeMaTHYeCKoe OOpa30BaHWE JOJDKHO, B YaCTHOCTH,
IPENOCTABIATh KaXIAOMY OOydYaromemMycsi BO3MOXHOCTh JIOCTHKEHHUS YPOBHS
MaTeMaTHYCCKUX 3HAHMK, HEOOXOAUMOTro ISl AajbHEWIeld YCICIIHOW >XM3HU B
obmectBe. IMEHHO Ha pellieHre TOH 3a7aud HalleJeHa mporpaMmma Mo MaTeMaTuKe
06a30BOT0 YPOBHSI.

B snoxy mudpoBoii Tpanchopmamnuu Bcex chep uemoBeUSCKOW MEeSATEILHOCTH
HEBO3MOXKHO CTaTh OOpa30BaHHBIM COBPEMEHHBIM YEJIOBEKOM 0e3 0a30Boii
MAaTEMaTUYECKONH TIOJITOTOBKU. Y3KE€ B IIKOJE MaTeMaTHKa CIIYXKUT OIOPHBIM
MPEAMETOM TSI U3YUCHHUS CMEKHBIX JUCITUIUINH, a B KU3HU TIOCIIE IIKOJIBI PeaIbHON
HEOOXOJAMMOCTBIO  CTAHOBUTCS ~ HENpepblBHOE  00pa3oBaHHMe, 4YTO  Tpedyer
MOJTHOIICHHON 0a30BoM  00111€00pa30BaTeIbHON MOJATOTOBKA, B TOM UHCIE U
MaTeMaTHYeCKOH. OTO O0OYCIOBJICHO TEM, 4YTO B HalIM JHH PaAcCTET YHCIIO
CHEIUATbHOCTEH, CBA3aHHBIX C HEIIOCPEACTBEHHBIM IPUMEHCHHUEM MaTEMAaTHKH: U B
chepe HSKOHOMHKHU, WU B OH3HECE, U B TEXHOJOTMUECKUX OOJIaCTSIX, U JaXKe B
rymMaHutapHeix chepax. Takum oO6pa3zom, Kpyr oOydaromuxcs, s KOTOPBIX
MaTeMaTHhKa CTAHOBUTCS 3HAYUMBIM MPEIMETOM, CYIIIECTBEHHO PACIIIUPSAETCS.

[IpakTrueckas mMoJIe3HOCTh MAaTEMATUKH OOYCJIOBJIEHA TE€M, 4TO €€ MpPeaIMETOM
SABJISIFOTCSL (DyHIaMEHTAIbHBIE CTPYKTYPHI HAIIETO MHPA: TPOCTPAHCTBEHHBIE (POPMBI
Y KOJIMYECTBEHHBIE OTHOIICHUS OT MPOCTEHIITNX, YCBAUBAEMbBIX B HETIOCPEIACTBEHHOM
OMbITe, J0 JOCTATOYHO CJIOKHBIX, HEOOXOIUMBIX IS Pa3BUTUS HAYYHBIX W



TEXHOJIOTUYECKUX HACH. be3 KOHKPETHBIX MAaTEeMATUYECKUX 3HAHWU 3aTPyIHEHO
[NOHMMaHUE NPUHLHUIIOB YCTPOWCTBA M MCIOJIb30BAaHUS COBPEMEHHOM TEXHUKH,
BOCIPUSATUE M HHTEpHpEeTalusl pa3sHOOOpa3HOM COIMAIbHOM, SKOHOMHYECKOM,
HNOJUTHUYECKONM HHpopManuy, Manod(p(eKTUBHA IOBCEIHEBHAsl IpaKTHYECKas
AesTeNbHOCTh. KakaoMy ueloBeKy B CBOEHW JKU3HM HPUXOJUTCS BBINOIHSATH
JOCTaTOYHO CJIOXHBIE Pacu€Tbl M COCTABISATh HECIOXHBIE AJITOPUTMBI, HAaXOAWUTH
HYXXHble (QOpPMYJbl M TPUMEHATH UX, BIAJETh NPAKTUYECKUMU MHpUEMAMU
F€OMETPUYECKUX  H3MEPEHHl W IOCTPOCHMM,  YUTaTh uH(pOpMaIHIO,
NpEICTaBICHHYI0O B BUAY TaOlWll, AUarpaMM U TpaduKOB, KUTh B YCIOBHUAX
HEONPEEIEHHOCTH U IOHUMATh BEPOSTHOCTHBIA XapaKTep CIyYalHbIX COOBITHIA.

OnHOBpeMeHHO ¢ pacmmpeHueM cdep NpUMEHEHUS MaTeMaTHKd B
COBPEMEHHOM 0011ecTBe BCE 00Jie€ BKHBIM CTAaHOBUTCS MaTEeMaTHYECKUU CTHIIb
MBIIUIEHUS, IPOSIBJISIOIIMICSA B ONpPENEIEHHBIX YMCTBEHHBIX HaBbIKax. B mponecce
U3y4YEHUS MAaT€MaTHKH B apceHajl NPUEMOB M METOJOB MBILIUICHUS YeJIOBEKa
€CTECTBEHHBIM O00pa3oM BKJIIOYAIOTCS MHIYKUUS U JAeAyKuus, oOo0OILeHue Hu
KOHKpEeTH3alsi, aHajdu3 MW CHUHTE3, KiIaccuuKauus U  CUCTeMaTHh3alus,
abctparupoBaHue u aHasorus. OObeKThl MaTEMaTHUECKUX YMO3aKIIIOUEHUH, TpaBuia
UX  KOHCTPYMPOBAHMS  PACKpbhIBAalOT MEXaHW3M  JIOTMYECKUX  IOCTPOCHM,
CIOCOOCTBYIOT BBIPAOOTKE yMEHHUs (pOopMyIHpoBaTh, 0OOCHOBBIBATh M JOKA3bIBAThH
CYy)KIEHHUs, TEM CaMbIM pPa3BUBAIOT JIOTMYECKOE MbIIUIEHHE. MareMaruke
MPUHAAJICKUT BeAylas poib B (OPMUPOBAHUM AITOPUTMUYECKONM KOMIIOHEHTHI
MBIIUIEHUS W BOCHHTAaHUM YMEHHH JEMCTBOBaTh IO 3alaHHBIM aJrOpUTMaM,
COBEPILIEHCTBOBATh M3BECTHBIE M KOHCTPYHPOBATh HOBbIE. B mpolecce pemieHus
3a/1a4 — OCHOBHOM Yy4€OHOU JESTENbHOCTH HA YPOKaX MaTEMaTUKH — Pa3BUBAIOTCS
TBOpUYECKasl U MPUKJIAJIHAS. CTOPOHBI MBIILICHUS.

OOyueHue MaTeMaTuke Aa€T BO3MOKHOCTh Pa3BUBATh y 00YUYaIOIIHUXCS TOUHYIO,
palMoHAIbHYI0 U UHPOPMATHUBHYIO peyb, YMEHHE OTOMPATh HauOOJIEe MOIXOISIIIE
A3BIKOBBIE, CUMBOJINYECKUE, TpaUUeCcKUe CpeCTBa ISl BBIPAXKEHUS CYKICHUN U
HarJIAJHOTO UX ITPEICTABIICHHUS.

HeoOxoaumMbIM KOMIIOHEHTOM OOIIeH KyJIbTYyphl B COBPEMEHHOM TOJKOBAaHUU
aBisieTcs  o0Ilee 3HAaKOMCTBO C METOJaMH [O3HaHUS JEMCTBUTEIBHOCTH,
IPEICTABICEHUE O MPEAMETE W METOJE MAaTEMaTUKH, €ro OTIMYMS OT METOOB
€CTECTBEHHbIX M I'YMaHUTApHBIX HayK, 00 OCOOECHHOCTSX MPUMEHEHUS MaTeMaTHUKH
JUISL peLIEHUs] HAyYHbIX U MPUKIAAHBIX 3a4ad. TakuM oOpa3oM, MaTeMaTU4YecKOe
o0Opa3oBaHKHe BHOCUTCBOM BKJIaJ B (popMupoBaHUE OOLIEH KyJIbTYphl YEIOBEKA.

N3yyeHne MaTreMaTuKH CHOCOOCTBYET 3CTETHUYECKOMY BOCHUTAHUIO YEJIOBEKA,
NOHUMAaHUIO KPAacOThl M H3SIIECTBA MATEMATUYECKUX PACCYXKIACHUM, BOCHPUATHIO
reoOMeTpUYeCKUX (GOpM, YCBOECHUIO UJIEU CUMMETPUHU.

[TpuopureTHbiMu 1essMu 00yueHust maremarrike B 10—11 kimaccax Ha 6a3oBOM
YPOBHE SIBJISIFOTCS:

dbopMUpOBaHNE LEHTPAIbHBIX MaTEeMAaTUYECKUX MOHSITUN (YUCIO, BEIUYMHA,
reoMeTpuyeckas Qurypa, nmepeMeHHas, BEpOSTHOCTh, (PYHKITHs), 00ECIICUNBAIOIINX
NPEEeMCTBEHHOCTh M TEPCIEKTUBHOCTh  MAaTEMaTHMYeCKOro  oOpa3oBaHMs
oOydJaronmxcs;

NoJIBeIcHNE OO0YyYaromMXCs Ha JOCTYITHOM [UIsi HMX YPOBHE K OCO3HAHHIO



B3aMMOCBSI3M MAaTEMAaTUKH M OKPYKAIOIIEro MHpa, MOHMMaHHE MaTEMaTUKU Kak
4acTH OOUIEH KyJIbTYphl YEJIOBEUECTBA;

pPa3BUTHE MHTEIUICKTyaJIbHBIX M TBOPUYECKUX CIIOCOOHOCTEH OO0ydarommxcs,
NIO3HABATEIbHOM  AaKTUBHOCTH,  MCCJIEJAOBATEIbCKUX  YMEHUH, KPUTHYHOCTH
MBIIUICHUS, UHTEPECA K U3YUEHUIO MAaTEMATHKU;

dbopmupoBaHre (QYHKIMOHAIBHOW MaTeMaTH4YEeCKOM TPaMOTHOCTU: YMEHHUS
pacro3HaBaTh MAaTEMAaTUYECKHE ACIEKThl B PEAIbHBIX JKM3HEHHBIX CUTYalMSIXU MPH
M3YYCHHM  JPYTMX  Y4EOHBIX MPEIMETOB, TMPOSIBICHUS  3aBUCUMOCTEH U
3aKOHOMEpPHOCTEH, (QOopMyIHpoBaTh WX Ha S3bIKE MaTeMaTUKH ¥ CO3/1aBaTh
MaTeMaTUYECKUE MOJIEIU, MPUMEHITh OCBOCHHBIM MaTEMAaTHUYECKUM amnmapar s
pelIeHusl TMPaKTUKO-OPUEHTUPOBAHHBIX 3a7a4, WHTEPIPETUPOBATH U OLICHUBATH
MOJIyYEHHBIE PE3YIIBTATHI.

OO0mas xapakTepucTUKA y4e0HOr0 npeamMera

OCHOBHBIMM JIMHMSIMU ~ cojepkanusi wMatemMatukn B 10-11  kmaccax
aBisitoTes: «Yucna u BeIUMCICHUS», «Anredpa» («AnreOpandeckue BbIPAKEHUD,
«YpaBHEHHS] U HEpaBEHCTBa»), «Hauana maTemaTudeckoro aHanuzay, «['eoMeTpus»
(«['eomerpuueckue QGurypsl M uX CBOWCTBay, «l3MepeHue reoMeTprUuecKuX
BeIUYNH»), «BeposiTHOCT, W cTaTHcTHKa». JlaHHBIE JIMHUM  Pa3BUBAIOTCA
napajjieibHO, Kaxkaash B COOTBETCTBUU C COOCTBEHHOW JIOTMKOM, OJHAKO HE
HE3aBUCHMO OJIHA OT JPYroi, a B TECHOM KOHTAaKT€ W B3auMoAcucTBUHU. Kpome
ATOTO, WX OOBEIUHSET JOTrMYecKasi COCTaBISAIONIAs, TPAAUIMOHHO MpHUCYyIIas
MaTeMaTUKE W MPOHU3BIBAIOINIAS BCE MAaTeMaTHYECKHE KYPChl U COJIEpKaTelIbHbIC
muaun. CdopmynupoBanHoe B ®I'OC COO TtpeboBaHUE «BIAJICHUE METOJIAMHU
JI0OKa3aTeIbCTB, QJITOPUTMAMH  pelIeHus  3aJad, YMEHHEe (QOopMyJIupoBaTh
OTIPENICJICHUSI, aKCUOMbI W TEOPEMbI, MPUMEHSTh HX, MPOBOJUTH JI0KA3aTEJIbHbIC
pacCyXJIeHHUs B XOJ€ PEIeHHUs 3aJauy» OTHOCUTCS KO BCEM YYEOHBIM Kypcam, a
dbopMHUpOBaHUE JOTHYECKUX YMEHMM pachpenesiseTcs o BCeM rojiaM 00y4YeHus Ha
YPOBHE CPEIHET0 00111ero 00pa3oBaHuUs.

B coorBerctBum ¢ ®PI'OC COO wmaremaTuka SBISETCS 00sS3aTEIBHBIM
IpeIMeTOM Ha JaHHOM YypoBHE oOpa3oBaHusa. lIporpammoii mo wmaTemMaTuKe
penycMaTprBaeTCs U3ydeHne yueOHoro mpenmera «MareMaTtnkay B paMKax TpEX
y4eOHBIX KypcoB: «Anredpa ¥ Hayajga MaTeMaTHYeCKOro aHanusa», «I eomeTpusy,
«BepositTHOCTH ¥ cTatucTUKay.  DopMUpOBaHUE  JIOTUYECKUX  YMEHHM
OCYILIECTBIISIETCA Ha MPOTSHKEHUHM BCEX JIET 0OYyUEHHS Ha YPOBHE CpPEIHEro 0OIero
00pa3oBaHUsI, a JIEMEHTHI JIOTUKH BKJIIOYAIOTCS B COJIEp’KAHHME BCEX Ha3BaHHBIX
BBIIIIE YYEOHBIX KYPCOB.

MecTo B y4eOHOM IJIaHE
OOmiee uyMcIO YacoB, PEKOMEHIOBAHHBIX IS M3ydeHHs MmaTteMaTuku — 340
gacoB: B 10 kmacce — 170 gacoB (5 wacoB B Hemenio), B 11 kmacce — 170 wacos
(5 gacoBB HemenO).

Ilnanupyemble pe3yabTaThl Y4eOHOTO MpeaMeTa
N3yueHne MaTeMaTHKH Ha YpPOBHE OCHOBHOrO o0O0miero oOpa3oBaHUs



HalpaBJICHO Ha JOCTHIXCHHC O6y‘—IaIOHII/IMI/IC$I JIMYHOCTHBIX, MCTAIIPCIMCTHBIX H
IMPECAMCTHBIX O6pa?>OBaT€J'IBHBIX PE3YJIbTAaTOB OCBOCHUA y‘I€6HOFO npeamMceTa.

JInuHOCTHBIE pe3yabTaThl

B pesynapraTre wu3ydyeHHs MaTeMaTUKHM Ha YPOBHE CpEIHEro OOIIero
oOpazoBanust y oOydaronierocsi OyayT cOpMUpOBaHBI CIEAYIOIIME JIUYHOCTHBIC
pe3yNbTaThI:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOPMHPOBAHHOCTh TPAXKIAHCKOW MO3UITMU 00YyYaromerocs Kak akTUBHOTO M
OTBETCTBEHHOTO YJIEHa POCCUMCKOI0 OOIIECTBa, MPEACTABICHUE O MATEMATHUYECKUX
OCHOBaX  (YHKIIMOHUPOBAHMS  PA3IUYHBIX  CTPYKTYp, SIBICHHUH, MPOILEIYp
IPaKIAHCKOTO0O0IECTBA (BEIOOPHI, OTIPOCH B IPYTOE), YMEHNE B3aUMOICHCTBOBATH C
COIMATBHBIMU WHCTUTYTaMH B COOTBETCTBHH C UX QYHKIIUSIMH W Ha3HAYCHHUEM;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

c(hOPMHPOBAHHOCTh POCCUMCKON TPa)k)TAHCKON HUICHTUYHOCTH, YBAXKCHUS K
IOPOILLIOMY W HACTOSIEMY POCCHMCKOM MaTeMaTHUKH, LEHHOCTHOE OTHOIIEHUE
K JOCTH>KEHUSIM POCCHUICKUX MAaTEMaTHUKOB U POCCUUCKOW MaTEMaTUYECKON IIKOJIBI,
UCIIOJIb30BAHUE OTHUX JIOCTHKEHUM B JpYrux HayKax, TEXHOJIOTHSX, cdepax
YKOHOMUKU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

OCO3HAHHME JYyXOBHBIX LIEHHOCTEH POCCUHCKOrO Hapoja, CPOPMHUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHMUSI, 3THUYECKOTO IOBEACHUS, CBSI3aHHOTO C MPaKTHUYECKUM
MIPUMEHEHUEM JIOCTIKEHUI HAYKU U JCSATEIbHOCTHIO YUEHOTO, OCO3HAHUE JIMYHOTO
BKJIaJa B IOCTPOCHHUE YCTOMUHUBOTO OYIyIIETO;

4) 3¢TeTHYECKOro BOCIIUTAHUS:

ACTETUYECKOE OTHOIIEHHWE K MHpPY, BKIIOYAs OSCTETUKY MaTEMAaTHYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a/lay, PEIICHU, PACCY ACHUMN, BOCIPUUMYHBOCTD K
MaTEMaTUYECKUM aCTIeKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA;

5) puzuyecKkoro BOCIMTAHMS:

c(hOpPMHPOBAHHOCTh YMEHUSI MMPUMEHATh MaTEMaTHYECKUE 3HAHUSI B MHTEpPEcax
3I0POBOTO M 0O€30IMacHOro 00pa3a >KM3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY
3I0POBBIO (3I0pPOBOC THTAHHUE, COAJaHCUPOBAHHBIM PEXXKUM 3aHATHH W OTIbIXa,
peryisipHas (u3uyeckas aKTUBHOCTH), (DU3UYECKOE COBEPIICHCTBOBAHHUE TIPH
3aHSTUSIX CIIOPTUBHO-03/I0POBUTEIBLHOMN JEATEIBHOCTHIO;

6) TPy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K TPY/y, OCO3HAHHUE IIEHHOCTU TPYAOJIIOOUS, MHTEPEC K Pa3IMUHbIM
chepam mnpodeccuoHANBHON MAESITEIBHOCTH, CBA3aHHBIM C MaTeMaTUKOM U eé
NPUIOKEHUSIMUA, YMEHHUE COBEpIAaTh OCO3HAHHBIM BHIOOp Oyayiel npodeccuu u
peanu30oBbIBaTh COOCTBEHHBIC KU3HEHHBIC IUIAHBI, TOTOBHOCTb W CIOCOOHOCTH
K MaTeMaTHU4eCKOMy OO0Opa30BaHUI0O U CaMOOOpa30BaHUIO Ha MPOTSHKCHUHM BCEH
KU3HU, TOTOBHOCTh K AKTHBHOMY YYacCTHIO B PEIICHUU TMPAKTHUYECKUX 3ajad
MaTeMaTU4eCKOW HaIlPaBICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIIMTAHUSA

COPMHPOBAHHOCTh  DKOJIOTHYECKOW  KYJIBTYpbl, T[OHMMaHHUE  BIUSHUS

COIIMAJIbHO- 3KOHOMHUYECKUX IPOILIECCOB HA COCTOSIHUE MPHUPOJHON M COLMAIbHOU



Cpelbl, OCO3HAHUETJIO0ATHHOTO XapaKTepa YKOJIOTHIESCKUX TPOOIeM, OpUEHTAIUs Ha
IPUMEHEHUE MaTEMAaTUUECKUX 3HAHHUM JIJISl pEIICHUS 3a7a4d B 00JaCTH OKpY Karolen
cpenbl, IUIAHUPOBAHWE IIOCTYNKOB M OLIEHKU HMX BO3MOXKHBIX IOCIEICTBHM IJIs
OKpY’KaroIeH Cpeibl;
8) HeHHOCTH HAYYHOr 0 NMO3HAHMS .

c(hOPMHUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMECHHOMY
YPOBHIO Pa3BUTHs HAYKW U OOIIECTBEHHOW MPAKTUKH, TOHUMAaHHE MaTEeMaTHUYECKON
HayK{ KakK c(epbl 4eTOBEYECKOM NESITEIbHOCTH, 3TAOB €€ Pa3BUTHS M 3HAYUMOCTH
JUISl pa3BUTHS I[TUBWINW3ALMHA, OBJAJCHUE SI3BIKOM MAaTEMAaTHUKA U MaTeMaTU4YeCKOU
KYJbTYpPOM Kak CPeJCTBOM MO3HAHUSI MUPA, TOTOBHOCTh OCYIIIECTBIISATH MIPOCKTHYIOU
HCCIIEIOBATENIbCKYIO JIEITEIbHOCTh MHIUBHUIYAIbHO U B TPYIIIIE.

MeTanpeaMeTHble pe3yJbTaThl

B pesynbpTaTe OCBOEHHSI MpOrpaMMmbl MO MaTeMaTHKE Ha YpOBHE OCHOBHOTO
oOmero obpazoBanusi y oOydaronierocs OyayT cQOpMUpPOBaHBI METaNpeAMETHBIC
PE3yNbTaThl, XapaKTEPU3YIOIINECS OBJIAICHUEM YHUBEPCAIbHBIMU MO3HABATEIbHBIMU
NEUCTBUSIMH, YHUBEPCAIbHBIMU KOMMYHUKATUBHBIMU JEHCTBUAMHU u
YHUBEPCAIbHBIMU PETYISTUBHBIMU JCHCTBUSAMH.

Ilo3naBaTe/ibHbIe YHUBepPCAJbHbIE Y4eOHble [eicTBUS 00€CIeUnBaIOT
dopmupoBaHre 0a30BbIX KOTHUTHUBHBIX TIPOILIECCOB OOydammmxcs (OCBOEHHUE
METOJOB  TO3HAHWS  OKPYXKAIOMEro  MHpa;  NPUMEHEHHE  JIOTHYECKUX,
HCCIIEIOBATENIbCKUX ONepaluii, yMeHui padbotars ¢ HHGOpMauei).

Bba3oBble Jioru4ecKue aeiicTBUs:

BBEISIBIIAT W XapaKTEPH30BaTh CYIICCTBCHHBIC IPU3HAKKM MaTEMaTHYCCKUX
00BEKTOB, MOHATHI, OTHOIICHUN MEXTY TMOHATHAMHU, (DOPMYITUPOBATH ONPEIACICHUS
MOHSATUH, YCTaHABIMBATh CYIICCTBCHHBIN MPU3HAK KIACCH(PUKAIIMHA, OCHOBAHUS JIJIS
000011IeHNs M CpaBHEHUS, KPUTEPHUH MPOBOJIUMOTO aHAIN3A;

BOCITPUHUMAT, dbopmynrpoBaTh u npeoOpa3oBLIBAThH CYXKICHUS:
YTBEPAUTEIbHBIEH OTPUIIATEIIbHBIC, €IMHUYHBIC, YACTHBIC U OOIITUE, YCIOBHBIC,

BBISIBIIAITH MAaTEMAaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MPOTUBOPEUHS B
dakTax, MaHHBIX, HAOMIOACHUSX W YTBEPXKICHUSX, NpEIaratb KpUTEPUU IS
BBISIBJICHHS 3aKOHOMEPHOCTEU U ITPOTUBOPEUHNIA;

JienaTh BBIBOJBI C HKCIOJb30BAaHWEM 3aKOHOB JIOTMKH, JCIYKTUBHBIX U
WHIYKTUBHBIX YMO3aKIIFOUCHHUH, YMO3AKTFOUCHUH 110 aHAJIOTHH;

MIPOBOJIUTH CAaMOCTOSITEIILHO JOKA3aTelIbCTBA MAaTEMAaTHYECKUX YTBEPIKICHUI
(TpsiMBIe W OT TIPOTHUBHOTO), BHICTPAWBATh APTYMEHTAIMIO, TIPUBOIUTH TIPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIC CYXKIACHHUS U BHIBOJIBI;

BBIOMpATh CHOCO0 pemieHus ydyeOHOM 3amauu  (CpaBHUBATH HECKOJIBKO
BAapHAHTOB PEIICHUS, BHIOMPATh HanOoJee MOIXOIAIINA C yYETOM CaMOCTOSITEITEHO
BBIJICIICHHBIX KPUTEPHUEB).

ba3oBble uccienoBare/ibCKue 1elCTBUA:

WCIIOJIb30BaTh BOMPOCHI KaK HCCIEAOBATEIbCKAA WHCTPYMEHT TO3HAHUS,
dbopmynrpoBaTh BOIIPOCHI, bukcupyromnme MPOTUBOPEUHE, npooiemy,
yCTaHaBIMBATh UICKOMOE U JIaHHOE, (POPMUPOBATH TUNIOTE3Y, APTYMEHTHPOBATH CBOIO
MO3UIINI0, MHEHUE;



IIPOBOJIUTH CAMOCTOATENBHO CIUIAHUPOBAHHBIA SKCIIEPUMEHT, UCCIIEOBAHUE T10
YCTAHOBJIEHUIO OCOOCHHOCTEM MaTeMaTH4eCKOro o0BbeKTa, SIBJIEHHUS, IMpolecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKy 00bEKTaMH, SIBICHUSIMH, ITPOIIECCAMHU,

CaMOCTOSITeTIbHO (POpMyIMpOBaTh OOOOIIEHWS W BBIBOJABI 110 pe3yjbTaTam
POBEAEHHOTO HAOJIOICHUS, UCCIEIOBAHNUS, OIICHUBATH JOCTOBEPHOCTH MOTYYEHHBIX
pe3yJbTaTOB, BRIBOJAOB M 000OIICHUI;

MIPOTHO3UPOBATh BO3MOXHOE pa3BUTHUE TIPoOIEcCca, a TAaKKE BbBIJIBUTATh
MPEIOJIOAKEHHS O €r0 Pa3BUTUU B HOBBIX YCIOBHUSIX.

Pabora ¢ nunopmanmeii:

BBISIBIIATH ACHUIIMTH WH(OpPMAIUHU, MaHHBIX, HEOOXOIWMBIX JUIsl OTBETAa Ha
BONPOCH JJIsl PELICHHUS 3a/1a4H;

BBIOMPATh MH(POPMAIIMIO W3 WCTOYHUKOB PA3TMYHBIX THIIOB, aHAJIU3UPOBATH,
CUCTEMATHU3UPOBATh U MHTEPIPETUPOBATh HH(MOPMAIUIO PA3IMYHBIX BUIOB U (HOPM
MPECTABICHUSI;

CTPYKTYpUpOBaTh HH(pOpPMAIUIO, TPEACTaBIATh €€ B pas3IuyHbIX (opMmax,
WJUTFOCTPUPOBATH I'pauuecKH;

OIICHUBATh HAJEKHOCTh MHPOPMAITUH IO CAMOCTOSATEIIBHO CPOPMYITUPOBAHHBIM
KpUTEPpUsIM, CHOPMYJIMPOBAHHBIM CaAMOCTOSITEIILHO.

KoMMyHHKAaTHBHBIE YHUBEpPCAJIbHbIE YYeOHbIe 1eCTBUSA:

BOCIIPUHUMATh U (POPMYIMPOBATH CYKJCHHUS B COOTBETCTBUU C YCIOBUAMH U
LeNIMH OOIIEHUsI, SICHO, TOYHO, TPAMOTHO BbIpakaTh CBOIO TOUKY 3pPEHUS B YCTHBIX U
NMUCbMEHHBIX TEKCTAaX, JaBaTh MOSICHEHUS IO XOAYy PEIICHUS  3a/1a4H,
KOMMEHTUPOBATH NOJIYYCHHBIN PE3YJIbTAT;

B XOJI¢ OOCYXIEHHUS 3aJlaBaTh BOMPOCHI MO CYIIECTBY OOCYKIa€MOU TEMBHI,
po0JIeMbl, pelllaeMoi 3a/1au, BbICKA3bIBATh UJICH, HAIICJICHHBIC HA TIOUCK PEIICHHUS,
COIOCTABJISATh CBOM CYXICHHUS C CYXICHUSIMHU JAPYTUX YYACTHUKOB JHMAJOTa,
OOHApyXWBaTh pa3MMYMe M CXOJCTBO IIO3WIMHA, B KOPPEKTHOH dopme
(dbopMyIMpPOBaTh Pa3HOTIIACHS, CBOM BO3PAKCHHUS;

MPEJICTABISATh PE3YJAbTaThl PEHICHUS 3aJadyH, SKCIIEPUMEHTA, MCCICIOBAHUSA,
IIPOCKTA, CAMOCTOSTEIBHO BHIOMpaTh (opMaT BBHICTYIUICHHS C Y4ETOM 3amad
IIPE3CHTAIIMN 1 0COOCHHOCTEH ayIUTOPHH.

PerynsitTuBHbIE YHHBEpPCAJIbHBbIE YUeOHbIE AeiiCTBUS
Camoopranusamnus:

COCTABJISITh IUIAH, JITOPUTM PEIICHUs 3a7adyd, BBIOMpATH CIOCOO PEIICHUS C
Y4ETOM UMEIOIIUXCA PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBATh U
KOPPEKTUPOBATh BApUAHTHI PEICHUMN ¢ y4ETOM HOBOM MH(MOpMALIUH.
CaMOKOHTPOJIb, IMOIIMOHAJIbHBIA HHTEJUICKT:

BJIaJIETh HaBbIKAMH MO3HABATEIBLHON pedIeKCUU KaK OCO3HAHUSI COBEPIIAEMbBIX
JNEeUCTBUN W MBICTUTEIBHBIX TIPOILIECCOB, WX PE3yJIbTaTOB, BIAJETh CIOCOOaAMU
CaMONPOBEPKHU, CAMOKOHTPOJISL MPOLIECCa M Pe3yJibTaTa PEIICHUsS MATEMAaTH4YECKOU
3a7a4u;

NPEABUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTHh MpPHU PEIICHUH 3aJ]layH,
BHOCHUTHh KOPPEKTHBBI B JICSITCIHFHOCTh Ha OCHOBE HOBBIX OOCTOSITEILCTB, JIAHHBIX,
HaWJIEHHBIX OMUOOK, BBISIBIIEHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE pe3yjbTaTa IEJU U YCIOBUAM, OOBSICHITH MPUUUHBI



JOCTH)KCHUS WM HEAOCTHXKEHHUS PE3yJIbTaTOB JEATENIbHOCTH, HAXOAUTH OIIMOKY,
JaBaThOLIEHKY PUOOPETEHHOMY OIIBITY.
CoBMecTHas1 1eATEIbHOCTD:

IIOHMMAaTh ¥ HCIOJIb30BaTh IPEMMYINECTBA KOMAHIHOM M HWHAUBUIYAJIBHON
paboTHINIPU PELICHNUN YYEOHBIX 3a]1a4, IPUHUMATh LIEJIb COBMECTHOMN JEATEIbHOCTH,
IUIAaHUPOBATh OPTaHU3aLMI0 COBMECTHOM paboOThl, pacHpeneniarTb BHUIbl paloT,
J0TOBapUBaThCs, OOCYKIaTh MPOLECC W pe3yapTaT paldoThl, 0000LaTh MHEHUS
HECKOJIbKHX JIFOICH;
y4acTBOBaTh B TPYMNMNOBBIX ¢opMax paboTel (00CykneHus, oOMEH MHEHUl,
«MO3TOBBIE IITYPMBD» U HHBIE), BHIIOIHATH CBOIO YacTh PabOThl U KOOPAHMHHUPOBATH
CBOMICUCTBHS C IPYTMMH WICHAMH KOMaH/bl, OLICHUBATh Ka4€CTBO CBOETO BKJIaJa B
o0t  TPOAYKT MO  KpuUTepusiM,  CHOPMYJIHMPOBAHHBIM  YYaCTHUKAMH
B3aNMOJICHCTBUS.

IIpeameTHbIe pe3yJIbTATHI
[IpeameTHbIE pe3yibTaThl OCBOEHUS MPOrpaMMbl [0 MaT€MaTUKe Ha 0a30BOM
YpPOBHE Ha YpPOBHE CpeIHEro oOmero oO0pa3oBaHUsA NPEICTABICHbI IO ToJaM
oOy4eHHsI B paMKax OTAEJbHBIX Y4EOHBIX KYpPCOB B COOTBETCTBYIOUIMX pa3jeiax
IIPOTPAMMBITIO MATEMATHUKE.



PaGouas nporpamma y4e0HOro Kypca
«AJiredpa ¥ HaYaJIa MATEMATHYECKOT0 aHAJIN32»

VYyebnblii Kypc «Anrebpa ¥ Hadajla MaTeMaTHUYECKOrO aHalli3ay SBISIETCS
OJIHUM M3 HauOoyiee 3HAYMMBIX B IMporpamMMe CpeaHero oOmiero ooOpa3oBaHuUs,
MIOCKOJIbKY, C OJTHOM CTOpPOHBI, OH OOECHeYMBAET WHCTPYMEHTAIIbHYIO 0a3zy Juis
U3YYEHHUS] BCEX €CTECTBEHHO-HAYUYHBIX KYpPCOB, a C APYrod CTOPOHBI, (GOPMUPYET
JIOTUYECKOeH abCTPaKTHOE MBIIICHUE 00yUYaloIuXCcsl Ha ypOBHE, HEOOXOAMMOM JIIsI
OCBOGHHUSI  Y4YEOHBIX KypCcOB HMH(POpPMATHKH, OOIIECTBO3HAHHS, HCTOPHH,
cioBecHOCTU. B pamkax ydeOHOro Kypca «Anredbpa ¥ Hadajga MaTeMaTUYECKOTO
aHayM3a» 00ydarolUecs] OBJIAICBAIOT YHUBEPCAIBHBIM SI3bIKOM COBPEMEHHOMN HAyKH,
KoTopasi pOopMyIHpyeT CBOUIOCTHKEHUSI B MaTeMaTHUECKOH dopMe.

Y4eOHplii Kypc anreOpsl M Hadajdl MaTeMaTUYecKOTO aHaln3a 3aKJIaJbIBacT
OCHOBY [UIsl YCHEIIHOTO OBJaJ€HUS 3aKOHAMU (PU3UKK, XUMUHU, OHOJIOTHUH,
[NOHMMAaHUsl GHBBK TEHJCHIMN SKOHOMHMKM M OOUIECTBEHHOH >XW3HH, MO3BOJSET
OpUEHTHPOBATbCSI B COBPEMEHHBIX LHU(PPOBBIX M KOMIIBIOTEPHBIX TEXHOJOTHUSX,
YBEPEHHO MHCIIOJIb30BaTh UX B IOBCEJIHEBHOM >XM3HU. B Toxe Bpems oBiajeHHe
aOCTpakTHBIMM U JIOTMYECKH CTPOTMMHM MAaTE€MaTHYECKUMH  KOHCTPYKLMSIMU
pa3BUBa€T yMEHHME HAaXOJAWUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTHHHOCTb
YTBEPXKACHUS, UCTIOJIb30BaTh 0000IIEHNE U KOHKPETHU3AlMI0, abCTparupoBaHUE U
aHayoruto,OpMUPYET KPEaTUBHOE U KPUTUYECKOE MBIIIIIICHHE.

B xoxe um3yuenusi anreOppl M Hadal MaTEeMaTHYECKOTO aHalu3a Ha YpOBHE
cpeaHero ooOmiero oopa3zoBaHus O00YyYaIONIMECs MOJY4atOT HOBBIA OIBIT PEIICHUs
NPUKIATHBIX 3a7a4, CaMOCTOSATEIBHOTO MOCTPOCHHUS MaTEMaTHUYECKUX MOJETei
pEAbHBIX CHUTyalldd W WHTEPIPETAlUd TMOJyYeHHBIX PEIICHUH, 3HAKOMSTCS C
npuMepaMu MaTeMAaTUYECKUX 3aKOHOMEPHOCTEH B MPHUPOJE,HAYKE U B UCKYCCTBE, C
BBIIAIOIUMUCS MATEMATUIECKUMU OTKPBITUSMH U UX aBTOPAMH.

YuebHblli Kypc anreOpbl M HadaJl MaTEMaTHYECKOTO aHain3a o00Jyazaer
3HAYUTENIbHBIM BOCIUTATENbHBIM IMOTEHLIMAJIOM, KOTOPBIH peaju3yercs Kak yepes
y4eOHBII MaTepual, CIoCOOCTBYIOMIMK (POPMUPOBAHUIO HAYYHOTO MHUPOBO33PEHUS,
Tak¥u depe3 crenupuky y4eOHON NesTeIbHOCTH, TPEOYIOIIeH CaMOCTOSITEIbHOCTH,
aKKypaTHOCTH, MPOJIOJKUTENIBHON KOHIIEHTPAMM BHUMAHUS U OTBETCTBEHHOCTH 3a
IIOJTyYECHHBIN PE3YJIbTAT.

B ocHoBe MeTtoauku oO0yueHus anreOpe M HayajdaM MaTeMaTHUYECKOro aHalin3a
JIKUT ACSITEIbHOCTHBIN MPUHIIUT O0y4YeHUSI.

B crpykType mnporpamMmbel o anreOpe W HadajgaM aHaiM3a BBIIEISIOTCS
CIIEYIOIINE COJEPIKATEIbHO-METOAUYECKHEe JHHUA: «Yucna W  BBIYUCICHUNY,
«Dynkuun  u - rpaduku», «YpaBHEHUs 51 HepaBeHCTBa», «Havana
MaTeMaTHYecKoro  aHamm3a», «MHOXecTBa W JIOTHKa». Bce  OCHOBHEBIC
COJIEPKaTENbHO-METOANUECKHE JIMHUMA U3y4aloTCd Ha MPOTSHKEHUU JIBYX JIET
oOyueHHus1 Ha YPOBHE CpeJIHEro oOuiero oopa3oBaHus, €CTECTBEHHO AOMOJHSAS JIPyT
Apyra U MOCTENEHHO HACHIAsACh HOBBIMU TeMaMHU M pazzaenamu. [laHHbINA ydeOHBbIiH
Kypc SBJISIETCSI WHTErPAaTUBHBIM, IOCKOJbKY OOBEOUHSET B cebe coJepiKaHue
HECKOJIbKUX MaTeMaTHYECKUX JUCLMILINH: anredpa, TPUTOHOMETPHSI,
MaTeMaTHYECKU aHallu3, Teopusi MHOXecTB U Jnpyrue. [lo Mmepe Toro, kak
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oOyuaroluecs: OBJaJEeBAalOT BCcE Oosee MIMPOKUM MATEMaTHUYECKUM allapaTtoM,y
HUX I[IOCJIEOBATEIbHO (OPMHUPYETCSI UM COBEPIICHCTBYETCS YMEHUE CTPOMTH
MaTEMaTUYECKYI0 MOJENb PEAIbHON CUTYyallMM, IPUMEHITh 3HAHMS, MOJyYEHHBIE B
yuyeOHOM Kypce «Auirebpa M Hayala MaTeMaTUYECKOro aHaIN3a», Ul pPELICHUS
CaMOCTOSITENIBHO  C(POPMYJIMPOBAHHOM  MaTreMaTHYEeCKOM  3aJadd, a  3aTeM
MHTEPIPETUPOBATH NOJYYCHHBIN PE3YNbTAT.

CopnepxxarenpHo-MeTOoqUYECKass JUHUA «HUucna W BBIYMCICHUS» 3aBEpLIACT
(dopMupOBaHHE HABBIKOB HCIIOIB30BAHUS JCUCTBUTEIBHBIX YHUCEN, KOTOPOE OBLIO
HayaTo Ha yYpOBHE OCHOBHOTrO o0miero oopazoBanus. Ha ypoBHe cpenHero oOuiero
oOpazoBaHust  ocoboe  BHUMaHHE  yAensercs  (OPMHPOBAHHIO  IPOYHBIX
BBIYHMCIUTENbHBIX HABBIKOB, BKIIOYAIONINX B €0 MCMOIB30BAaHUE PA3IUYHBIX (OpM
3alUCH JIEMCTBUTENBHOIO YHUCJIA, YMEHHE PAlMOHAIBHO BBINOJIHATH JIEUCTBUS C
HUMHU, JeNaTh NMPUKUIKY, OLIEHUBATh pe3ynbTar. OOydaronuecs MojiydyaoT HaBBIKH
OpUOIMKEHHBIX BBIUYMCIICHUN, BBIMOJHEHUS ACHCTBUI C YMCIaMM, 3alMCaHHBIMU B
CTaHIapTHOM (opMe, HCHOJIb30BAaHUS MaTEMaTHUUYECKUX KOHCTAHT, OIICHUBAHMSI
YHUCJIOBBIX BBIPAXKECHUIA.

ConepxarenpHass JUHUS «YPAaBHEHUS W HEPABEHCTBA» pEANM3YETCS Ha
HOPOTSHDKEHUHU BCETO 00YYEHMs Ha YPOBHE CPEIHEr0 00IIero o0pa3oBaHUsl, TOCKOIbKY
B K&KJIOM pas3Jieie IpOorpaMMbl IPETYCMOTPEHO PEIIEHUE COOTBETCTBYIOIMX 3aad.
OOyuarompecss  OBJIAACBAIOT  PA3IUYHBIMM ~ METOJAMU  pPELIEHUsS  LIEJIbIX,
pPallMOHANIBHBIX,  WPPAUMOHAIBHBIX,  IOKA3aTENIbHbIX,  JIOTAPUPMHYECKHX U
TPUTOHOMETPUYECKUX YpaBHEHHI, HEPABEHCTB M MX cucTeM. [lomydeHHble ymeHus
WCTONIB3YIOTCS TPU MCCICIOBAaHUUA (PYHKIM C TMOMOIIBIO MPOU3BOJHOM, PEUICHUU
MPUKIAAHBIX 337a4 U 337a4 Ha HaXO0XJACHUE HauOONbIINX U HAUMEHbBIINX 3HAYECHUI
¢ynkuuu. [lanHas copepxaTenbHas JUHUS BKIIOYAET B ceOsl Takxke (HOpMUPOBAHUE
YMEHUH  BBINOJHATH  pacu€étel 1o  ¢opmyinam, mOpeoOpa3oBaHud  LEJbIX,
palMOHAJIBHBIX, MPPALMOHAIBHBIX M TPUTOHOMETPUUYECKUX BBIPAKEHUN, 4 TaKkKe
BBIpQXKECHUM, CcoOAepKalluX cTerneHn U Jjorapudmel. brmaronmaps u3ydeHuro
anredpanvyeckoro Marepuana MpoUCXOAUT JajbHelee pa3BUTHE alTOPUTMUUECKOTO
M a0CTPAaKTHOTO MBILIUICHHS OOydarolmuxcs, (GOPMUPYIOTCS HABBIKU JIEAYKTHBHBIX
paccyxaeHui, paboThl C CUMBOJIBHBIMU (POpMaMHU, MPEICTABICHUS 3aKOHOMEPHOCTEN
M 3aBUCHMOCTEHN B BUJIC PABEHCTB U HEpaBEHCTB. AnreOpa npeniaraet3(pekTruBHbIC
MHCTPYMEHTBI JUIS PELICHUS MPAKTUYECKUX M €CTECTBEHHO-HAYYHBIX 3ajad, HarJIIHO
JEMOHCTPUPYET CBOM BO3MOKHOCTH KaK SI3bIKa HAYKH.

CopepxxarenpHo-MeToauueckass JuHUS «DyHKIMM U rpaduKu»  TECHO
MepervieTaeTcss ¢ JAPYrMMH JIMHUSIMUA y4eOHOro Kypca, MOCKOJbKY B KaKOM-TO
CMBICIIE 337a€T MOCJIENOBATEIBHOCTh M3YYeHHUs] Marepuana. M3ydeHue cTeneHHoi,
MOKAa3aTeJIbHOM, JOrapu(pMUUYECKON U TPUTOHOMETPUUECKUX (DYHKIIMM, X CBOMCTB U
rpa@uKoB, HCMONb30BaHUE (QYHKUMWA [ pemieHus 3aJad U3 JPYrux y4deOHBIX
IIPEAMETOB M PEAJBHON JKU3HU TECHO CBSI3aHO KAK C MATEMATHYECKUM aHaJIU30M,
TaK W C pEIICHHEM YpaBHEHMH W HepaBeHCTB. [Ipm 3ToM Oo0jblIoe BHUMaHHUE
yaensieTcs: QOPMUPOBAHUIO YMEHHUS BbIpaXaTh (OpMyiamMu 3aBUCUMOCTH MEXKIY
pa3IMYHBIMU BEJIMYMHAMH, HCCIENOBaTh MOJyYeHHBbIE (YHKIMH, CTPOUTH HX
rpadguku. Marepuan comepKaTeNbHOW JWHWW HAaIlEJIeH Ha pa3BUTHE YMEHUH U
HAaBBIKOB, MO3BOJISIFOLINX BBIPAKATh 3aBUCUMOCTH MEXK]y BEIUYMHAMU B PA3THYHON
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dbopme: aHATUTHIECKOM, rpaduIecKoil U CIOBeCHOW. Ero m3ydeHue crmocoOCTByeT
Pa3BUTHIO  QJITOPUTMUYECKOIO MBIIUICHUS, CHOCOOHOCTH K OO0OOIIEHUI0 U
KOHKpETHU3aINH, UCTIOIb30BAHUIO aHAJIOTH.

ConepxartenpHasg JnHHS «Hayana MareMaTH4ecKoro aHalau3a» IO03BOJISIET
CYILIECTBEHHO PACIIUPUTh KPYyr KaK MaTeMaTHUYeCKHX, TaK M MPUKIAIHBIX 3ajad,
JOCTYIHBIX OOYYarONIMMCS, Y KOTOPBIX TMOSBISETCS BO3MOKHOCTh HMCCIENOBAaTh U
CTpouTh Tpaduku GyHKUMA, ONpPENesTh WX HauOOJbIIME W HAUMEHBIIHNE
3HAYCHHUS, BBIYUCISITh TUIOmManu (Guryp u oO0BEMBI  Tel, HaXOAUTh CKOPOCTH W
yckopeHus nporeccoB. CojiepxarenbHasl JIMHUS OTKPHIBAET HOBBIE BO3MOXKHOCTH
MOCTPOCHUSI MaTEMaTUYECKUX MOJIENIE  peallbHbIX CUTyallud, HaXOXKIACHUs
HAWIy4IIeTO PENICHUSB MPUKIAIHBIX, B TOM YHUCJIE COIMATbHO-DPKOHOMUYECKUX,
3aJa4ax. 3HAKOMCTBO C OCHOBaMHM MAaTEMaTHYECKOIO aHaiau3a CIOCOOCTBYET
Pa3BUTHIO aOCTPAKTHOTO, (HOPMATBHO-JIOTHYECKOTO M KPEAaTHBHOTO MBIIIJICHUS,
(GbopMHpPOBAHHIO YMEHUM pacliO3HaBaTh MPOSBICHUS] 3aKOHOB MaTeMaTHKU B Hayke,
TeXHUKEe U ucKyccTtBe. OOyuarommuecss Y3HAIOT O BBIJIAIOMIMXCA PE3yJbTaTax,
MOJIYYEHHBIX B XOJI€ PA3BUTHS MAaTEMATHKU KaK HAYKH, U UX aBTOpax.

OO01as xapakTepuCcTUKA Y4eOHOro npeamera

CopepxarenpHO-MeTOIMYECKasT JTUHUA «MHOXECTBAa M JIOTHKa» B OCHOBHOM
HOCBSILIEHA  DJIEMEHTaM  TEOPUM  MHOXKECTB.  TeOpeTHKO-MHOKECTBEHHBIE
[PECTaBICHUS [IPOHU3BIBAIOT BECh KypC ILIKOJIBHOM MAaTeMaTUKU M IpeasararoT
HanboJsiee YHUBEPCAIbHBIA S3bIK, OOBEIMHSAIOIINN BCE pa3lesbl MATEMAaTUKU U €€
IOPUJIOKEHUH, OHHU CBSI3bIBAIOT pa3Hble MaTEeMaTHUYECKHE IUCLMIUIUHBI B €IUHOE
nenoe. [1oaToMy BakKHO JaTh BO3MOXHOCTh OOyYarolieMycsi IOHUMaTh TEOPETUKO-
MHOKECTBEHHBI SI3bIK COBPEMEHHOM MaTeMaTHMKH M HCIOJb30BaThb €ro Jyis
BBIPQXCHHS] CBOUX MBICIICH.

B yuebnom Kkypce «Anrebpa © Hayala MAaTEMaTHYECKOTO aHAIM3a»
MPUCYTCTBYIOT TaKXE€ OCHOBBI MaT€MaTWYECKOTO MOJECIUPOBAHUS, KOTOPHIC
npu3BaHbl CPOPMHUPOBATH HABBIKM IOCTPOCHHSI MOJENe pealbHbIX CHUTYaIluH,
WCCIICIOBAHMS JTHX MOJIENe C TOMOIIBIO ammapara anredOpbl 1 MaTeMaTHYECKOTO
aHaJIM3a W WHTEPIPETAIUU TOTYYCHHBIX pe3yabTaToB. Takue 3aJaHus BIJICTCHHI B
KOKIBIA M3 Pa3[esioB MPOTpaMMbl, IOCKOJBKY BeCh MaTepuan yuyeOHOro Kypca
IIUPOKO HCHOJB3YETCs IJIsl pEelICHUs NMPUKIAAHbIX 3a1a4. [Ipu pemeHnn peanbHbIX
OPaKTHYECKUX 3aJay oOydyaromiyecss pa3BHUBAIOT HAOJIOATENbHOCTh, YMEHHE
HAXOJUTh 3aKOHOMEPHOCTHU, a0CTParupoBaThCs, UCMOJIB30BATh AHAJIOTHUIO, 0000IIATh
U KOHKPETH3UpOBaTh IMpobiemy. JledareabHOCTh MO (OPMUPOBAHHIO HABBIKOB
pelleHrs] NPUKIAAHBIX 3a7ad OPraHU3yeTCs B MPOLECCe H3YYEeHHUS BCEX TEM
yueGHOro Kypca «Anredpa u Hauajga MaTeMaTUYECKOTO aHATH3ay.

MecTo B y4eOHOM IJIaHE
OOmiee 4MCIO YacoB, PEKOMEHAOBAHHBIX JUIsI W3YYEHHs Y4EOHOro Kypca
«AnreOpau Hayaia MaTeMarudeckoro aHaiuza», — 170 ugacoB: B 10 kmacce — 68
yacoB (2 uvaca B Hezenmo), B 11 kinacce —102 yaca (3 yaca B HeZelo).
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Coaep:xanue 00y4eHUs

10 kaace
Yucna v BIYMCICHUSA

Paunonansupie uncna. OOBIKHOBEHHBIE M JACCATHUYHBIE JPOOH, MPOLIECHTHI,
OCCKOHEYHbIE  MEpUOJUYECKUe  apoOu.  ApudpMeTHdyeckue  Omepanuu ¢
palMOHAIBHBIMU YMCIIAMU, TPEeoOpa30oBaHUsl YUCIOBBIX BbIpakeHUU. [Ipumenenue
Apo0eil M MPOLEHTOB ISl PEIICHUs MPUKIAIHBIX 3a/ad U3 PA3NUYHBIX OTpaciei
3HAHUU U PEaJbHOM KU3HMU.

JlelictBuTenpHble  uyKMcia. PanMoHanbHBIE W HMpPpAlMOHAIBHBIE  YHUCIIA.
ApudmeTnueckue Omnepanud ¢ JEUCTBUTENbHBIMU YuciaMu. [IpulnmxéHHbie
BBIYMCIICHNUS], IPABUJIA OKPYTJIEHUS, IPUKUIKA U OLIEHKA PE3YJIbTAaTa BIYMCICHUN.

Crenens ¢ nenbiM nokasareneMm. CtannapTHas Gopma 3arucu JeMCTBUTEBHOTO
yucia. Mcnonb3oBanue noaxozsmiet Gopmbl 3amucu JACUCTBUTENBHBIX YUCET JUIS
pEeLICHUs MPAKTUYECKUX 3a7a4 U IPE/ICTABICHUS JaHHbIX.

Apudmernueckuii KOpPEHb HaTypaJbHOU CTEIEHU. JlericTBus c
apu(pMETUIECKUMH KOPHSIMH HATypPaJIbHON CTEIIEHHU.

CHHYC, KOCMHYC M TaHI'€HC YHCIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
ApPKTaHI'E€HC YHUCJIOBOIO apryMeHTa.

YpaBHeHUS U HEPABEHCTBA

ToxecTBa U TOXKIECTBEHHbIE TPEOOPa30BaHUA.

[IpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHUMU. OCHOBHBIE
TPUTOHOMETPUYECKHE (POPMYIIBI.

VYpaBHeHHE, KOpEHb ypaBHEHUs. HepaBeHCTBO, pelieHne HepaBeHCTBA. Meron
MHTEPBAJIOB.

Pemenue nensix u 1poOHO-pALIMOHATIBHBIX YPABHEHUN U HEPABEHCTB.

Pemenne nppanmoHanbHbIX YPABHEHUN U HEPABEHCTB.

Pemenre TpUroHOMETPUYECKUX YPABHEHU M.

[IpuMeHeHUE ypaBHEHUN M HEPABEHCTB K PEIICHUI0O MAaT€MaTUYECKUX 3aJad U
3a/1a4y U3 pa3IUvHbIX 001acTe HAYKH U peabHON KU3HH.

DOyHKUMH U TPaPUKH

OyHk1us, cnocoOsl 3aaanus ¢yHkuuu. ['padux dynkuuu. Bzaumuo oOpaTHbie
byHKIIUN.

OOusacTh omnpenenaeHuss ¥ MHOXKECTBO 3HaueHM (yHkuuu. Hynmu ¢GyHkumm.
[IpomexxyTkH 3HAaKOMOCTOSHCTBA. YETHBIE U HEUETHBIE PYHKIUU.

CreneHHast (pyHKUMS ¢ HAaTypaJlbHBIM U LeNbIM MoKa3aTeneMm. E€ cBolicTBa u
rpaduk. CBoiicTBa 1 rpaduK KOpHS N-Oi CTEIEHHU.

TpuroHomerpuueckass  OKPYXHOCTb, ONPEACICHUE  TPUTOHOMETPUUYECKHUX
(YHKUIMNA YUCIOBOTO apryMEHTA.

Hauana MaTeMaTH4eCKOro aHajan3a

ITocienoBaTenbHOCTH, CIOCOOBI 3aJaHUs ITOCIEA0BATEILHOCTENH. MOHOTOHHBIE
IIOCJIEA0BATEIBLHOCTH.

ApudmeTrnueckass U reoMeTpuueckas mHporpeccuu. beckoHeuHo yObIBaromas
reoMerpuueckas mnporpeccusi. Cymma OECKOHEUHO YOBIBAIOIIEH TI'€OMETPUYECKOM
nporpeccur. DopMyna CIOXKHBIX NPOLEHTOB. lcronb3oBaHue nporpeccuu s
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peIICHUs peAIbHBIX 33]1a4 MTPUKIAJHOIO XapaKTepa.
MHo:xecTBa M JIOTMKA
MHoxecTBO, omepauuud HaJl MHoOXecTBamu. Jluarpammel Oinepa—BenHa.
[IpuMeHeHnEe TEOPETUKO-MHOKECTBEHHOTO amnmapara sl ONHCAaHUS PEAbHBIX
IIPOLIECCOB U SIBJICHUM, TP PEIICHUH 3a]1a4 U3 IPYTUX YUYEOHBIX IPEIMETOB.
Onpenenenue, Teopema, CIEICTBUE, JOKA3ATEIbCTBO.

11 kaace
Yucsia ¥ BIYMCICHUSA

HarypansHabie u niensie yncina. [Ipu3Haku 1e1MMOoCTH HEIbIX YHCEIL.

Crenensb ¢ panmoHaIbHBIM NTOKa3aTeaeM. CBOICTBA CTEICHHU.

Jlorapudm yucna. JlecaTnyHbie U HaTypajIbHbIC JOTapU(MBI.

YpaBHeHMs U HEPABEHCTBA

[TpeoOpa3oBaHne BbIpaXEeHUM, COEpPKALUX JOrapru(pMBbI.

[TIpeoOpa3oBaHne BbIpAKEHUH, COAEpXKAIIUX CTENEHH C pPalMOHAIbHBIM
II0Ka3aTEeIIEM.

IIprMepbl TPUTOHOMETPUYECKUX HEPABEHCTB.

Iloka3arenbHbIE ypaBHEHMS U HEPABEHCTBA.

Jlorapudmuueckre ypaBHEHUSI U HEPABEHCTBA.

Cucrembl JNMHENHBIX ypaBHEHUU. PemieHue NpHUKIaJHBIX 3a4a4 C MOMOLIBIO
CUCTEMBI JIMHEWHBIX YPaBHEHHUM.

CHCTEMBI M COBOKYITHOCTH PAallMOHAJIBHBIX YPABHEHUN U HEPABEHCTB.

[IppuMeHeHne ypaBHEHUM, CUCTEM M HEPABEHCTB K PEHICHUI0 MATEMAaTHYECKUX
3a/1a4 ¥ 3a]a4 U3 pa3IMuHbIX 00JIacTell HAYKU U PEAIbHON KU3HHU.

@OyHkuuu U rpadpuku

Oyuknus. lepuoguueckue Gynkuuu. [IpomMeKyTKM MOHOTOHHOCTU (DYHKIIMH.
Makcumymbl U1 MUHUMYMbl (yHKUuMU. HaunOonbliee M HauMeHblllee 3HAYCHHE
GyHKIIUY HAa TPOMEKYTKE.

Tpuronomerpruueckre QPyHKITUU, UX CBOMCTBA U TPAPUKHU.

[TokazaTtenbHas u morapudmuueckas GyHKIIUU, UX CBOMCTBA U rpaduKH.

Hcnonb3oBanue rpadukoB (QyHKIUN A pelICHUS YpaBHEHUM W JIMHEWHBIX
CUCTEM.

Wcnonp3oBanue rpaukoB (QyHKUMHA JUIsi HCCIEAOBAaHUS IMPOLECCOB U
3aBUCUMOCTEH, KOTOpbIE BO3HUKAIOT MPU PEHICHUH 3aJad U3 JAPYTUX Y4eOHBIX
MIPEAMETOB U PEAJIbHON KU3HMU.

Hauyaja MaTeMaTH4ecKOro aHajaimn3a

HenpepoiBHble yHKIMHU. METOA UHTEPBAJTIOB JIs1 PEIICHHS] HEPABEHCTB.

[TpousBoanas ¢pynkuuu. ['eoMmerpudeckuii u GU3NUECKUN CMBICT TPOU3BOIHOM.

[TpousBoaHbIe 3eMeHTApHBIX GyHKUIUNA. DOPMYIIbl HAXOXKIEHUS MPOU3BOTHOM
CYMMBI, IPOU3BEACHUS U YACTHOTO (QYHKIIHIA.

[IpumeHnenne TPOU3BOAHON K HCCICIOBAHUIO (PYHKIIMH HA MOHOTOHHOCTH H
skcTpeMyMbl. HaxosxneHne HanOOJIBIIEr0 M HAUMEHBIIETO 3HA4YeHUA (PYHKIHMHU Ha
OTpE3KE.

[IpumeneHne NTPOU3BOJHOM JUIsI HAXOXKIACHHS HAWIY4YLIEro pEUIeHUs B
MPUKIAIHBIX 3a7auax, Uisd ONpeesIeHUsl CKOPOCTH MpoLecca, 3alaHHOr0 popMysion
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WIH TpauKoM.

[TepBoo6pa3zHas. Tabnuia nepBooOpa3HbBIX.

WuTerpai, ero reoMerpuueckuii v pu3ndeckuii cMbICH. Beraucienue naTerpaia
o ¢hopmyine Herorona—JleliGuura.

IIpeaMeTHbIE pe3yabTaThI

OcBoeHne yueOHOro Kypca «Anredpa 1 Hayajla MaTEMAaTUYECKOr0 aHaIu3a» Ha
YpOBHE cpeaHero oOmero o0pa3oBaHHWS JODKHO O00€CIeurnBaTh JTOCTHXKCHHE
CJIEYIOIUX MPEAMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB:

10 knacc
Yuciia U BLIYHCTIEHHUS:

ONEpPUpPOBATh TOHATUSAMHU:  pAlMOHATIBPHOE W  JICHCTBUTEIBHOE  YHMCIO,
OOBIKHOBEHHASIH JIECATUYHAS JPOOb, TPOLIEHTHL;

BBIMIOJHATh  apu(METHUYECKHEe  OlepalMd € pallOHaJIbHBIMU U
JNEHCTBUTENbHBIMU YHCIIAMU;

BBINOJIHATh NPUONMKEHHBIE BBIYMCIEHUS, HCHOJIb3Yysl IpaBUiia OKPYIJICHUS,
JENaThIPUKUAKY U OLIEHKY pe3yJIbTaTa BEIYMCIICHUN;

ONIEPUPOBATH MOHATUSAMU: CTEIIEHb C LENbIM MOKa3aTeseM, CTaHAapTHas Gopma
3alliCU JIEUCTBUTEIBHOIO YMCIIA, KOPEHb HATypalbHOM CTENEHH, MCIOIb30BaTh
HOIXOASILYI0 (OpMY 3aIllUCH JEUCTBUTENBHBIX YMCET JUJIS PEUICHUs] MPAKTUYECKUX
3aJ1a4¥ MPEACTABIICHUS TaHHBIX;

OTEPUPOBATh MOHATUSAMU: CHHYC, KOCHHYC M TaHTEHC IMPOW3BOJIHHOTO YTIIa,
MCIIOJIb30BaTh 3allMCh MPOU3BOJIBHOIO yria depe3 oOpaTHhIE TPUTOHOMETPUUECKHE
GyHKUIUU.

YpaBHeHMs U HEPABEHCTBA:

OTEPUPOBATh TOHATHSAMHU: TOXIECTBO, YpaBHEHHE, HEPABEHCTBO, IIEJOE,
paloHaibHOE, UPPALMOHAIBHOE YpaBHEHHE, HEPAaBEHCTBO, TPUTOHOMETPUUYECKOE
ypaBHEHHUE;

BBIMOJHATh MpPEeoOpa3oBaHUs TPUTOHOMETPUUECKUX BBIPAXKEHUH M pellaTh
TPUTOHOMETPUUYECKUE YPABHEHUS;

BBIMOJHATh IPEOOpa3oBaHUs LENbIX, PALMOHAIBHBIX M HPPaLlMOHAIBHBIX
BBIP@XXEHUI M peliaTb OCHOBHBIE THUIIBI LIEJIbIX, PAllMOHATIBHBIX M HUpPPAMOHATbHBIX
YPaBHEHUI U HEPABEHCTB;

NPUMEHATHh YPaBHEHUS W HEPABEHCTBA JJISl PEUICHUS MAaTEeMAaTUYECKUX 3a7ad U
3a/1a4y U3 pa3Iu4HbIX 00J1acTeil HAYKH U peajbHOM KU3HU;

MOJICTTMPOBATH peajbHbIC CUTYAIlMU Ha SA3BIKE anTeOpbl, COCTABISITh BRIPAKEHUS,
ypaBHEHHUs, HEpPaBEHCTBAa IO YCJIOBHMIO 3aJadd, WCCIENOBAaTh MOCTPOCHHEIC
MOJIEJIH C UCTIOJIF30BaHUEM ammapara anreOphi.

DYyHKIUM U TPAPUKH:

ONEepPUPOBATh MOHATHAMH: (PyHKIHA, CMOCOOBl 3amaHus (QyHKUMH, 00JIACTh
OTpeNeeHUs] W MHOXECTBO 3HaueHW (QyHKIuM, rpaduk G(yHKIUHA, B3aUMHO
oOpaTHbIe PYHKITUY;

ONEPUPOBATh MOHATUSAMU: YETHOCTh M HEYETHOCTh (YHKIUH, HYIU (QYHKLHUH,
MPOMEXKYTKH 3HAKOTIOCTOSIHCTBA;

MCIOJIb30BaTh Tpaduku QyHKIUHN JIJIs pEIIeHUs] ypaBHEHUM;
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CTPOUTh W YWTaTh TpaQUKu JWHEHHOW (YHKIUH, KBaJApaTHUYHON (QyHKUHH,
CTeTeHHON (PYHKIMU C LIeTIBIM MOKa3aTeleM;

UCTONb30BaTh Trpaduku  (QYHKOMA JUIsI  MCCIENOBaHMA  IPOLECCOB U
3aBUCUMOCTEH MpHU pEUIeHWH 3a/ady U3 JIPYIHX Y4eOHBIX NPEIMETOB U pealbHOU
’KU3HH, BEIpAXXaTh GOPMYIIaMU 3aBUCUMOCTH MEKAY BETMUNHAMH.

Hayana MaTeMaTH4eCKOro aHau3a:

ONEpPUPOBATh  MOHATUSAMHU:  TOCJIEIOBATENbHOCTh,  apudmernyeckas H
reoMeTpuyecKas Mporpeccuu;

ONEpPUPOBATH  MOHATHUSAMHU: OECKOHEYHO  YyOBIBalOIIas TeoMeTpudecKas
nporpeccus,cyMma OECKOHEUHO YOBIBAIOIIEH T€OMETPUYECKOM MPOTPECCHH;
3aJ1aBaTh MOCJIEI0BATEIbHOCTH PA3IMYHBIMU CIIOCOOAMU;

UCIIOJIb30BaTh CBOMCTBA MOCIEAOBATEIBHOCTEH U TMPOTPECcCCHid NJsl pEIIeHUs
pealIbHBIX 3a/1a4 MPUKIAIHOTO XapaKTepa.

MHoKecTBa M JIOTHKA:

OIEpUPOBATh NOHATUSMHU: MHOKECTBO, OIEpalMM HaJl MHOXKECTBAMU;

UCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN almapar s ONHCAHUS PEaJbHBIX
IPOLIECCOB U SIBJICHUM, IPH PEIICHUN 3a]a4 U3 IPYTUX YYEOHBIX NIPEIMETOB;

OIIEpUPOBATH MOHATUAMU: ONIPEIEICHNUE, TEOPEMA, CIIEACTBHE, 10KA3aTEIbCTBO.

11 kaace
Yucia 1 BBIYMCICHUSA:

ONIEPUPOBATH MOHATUIMHU: HATYPAIBHOE, LIEJI0€ YKUCIIO, UCIIOIb30BATh IPU3HAKHU
JEJIMMOCTH LIEJBIX YUCEI, PAa3JI0KEHNUE YUCIIa HA IIPOCTHIE MHOMKHUTEIN ISl PELICHUS
3a1ad4;

ONIEPUPOBATH NOHATUEM: CTENIEHD C PALIMOHAIBHBIM I10Ka3aTEJIEM;

ONEepUpOBaTh TOHATUSMU: JIoTapu(M dKCla, OECATUYHBIE M HaATypajbHBIC
norapu@Msl.

YpaBHeHUS U HEPABEHCTBA:

MPUMEHSITh CBOMCTBA CTEMEHU JJIsl TPeoOpa30BaHUs BRIPAKECHUM, ONIEPUPOBATH
MOHSITUAMU: TMOKA3aTEIbHOE YpPaBHEHHWE M HEPABEHCTBO, PENIATh OCHOBHBIC THIIBI
MOKa3aTEIbHbIX YPABHEHUIN U HEPABEHCTB;

BBITIOJIHATh ~ MPEeOOpa3oBaHUsI  BBIPAXKEHUM,  COJAEpXKAIIUX  JIorapuQMsl,
OMepUpPOBATh NOHATUAMU: JIOTapU(PMUUYECKOE YpaBHEHHUE M HEPABEHCTBO, PEIIATh
OCHOBHBIE THIIbI JIOTAPpU(PMUUECKUX YPABHEHUN U HEPABEHCTB;

HaXOJUTh PELICHUS ITPOCTEUIINX TPUTOHOMETPUYECKUX HEPABEHCTB;

ONEPUPOBATH NOHATHSIMHU: CUCTEMA JIMHEUHBIX YPAaBHECHUN U €€ pELICHHUE,
HCHOJIb30BaTh CUCTEMY JINHEWHBIX YPABHEHHUM JJIs1 PELICHUS TPAKTUUYECKUX 3a/1a4;

HAXOJWUTh PELIECHUS] MPOCTECUIINX CUCTEM M COBOKYITHOCTEM pPalMOHAIBHBIX
YPAaBHEHHU U HEPABEHCTB;

MOJICJIUPOBATh PeANTbHBIE CUTYAIIUU Ha SI3bIKE aJIr€OpPhI, COCTABIISATH BHIPAKCHHUSI,
YPAaBHEHHMs, HEPABEHCTBA M CHUCTEMBbI [0 YCIOBHIO 3aJaud, MCCIEA0BaTh
OCTPOEHHBIE MOJIENIH C UCIIOJIH30BAHUEM alllapaTta anreopsbl.

DYyHKIUMN U TPAPUKU:

OMEepUpOBaTh  TOHATUSIMU:  Tepuojudeckas  (QYHKIHUSA,  MPOMEKYTKH

MOHOTOHHOCTH (DYHKIIUU, TOUKH IKCTpeMyMa (DYHKIIMU, HAuOOJIbIlIee U HAaUMEHbIIIEe
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3HaueHUs] (PyHKIMU Ha MPOMEXKYTKE, UCIONB30BaTh UX ISl UCCIIEOBaHUS (QYHKIUH,
3aJJaHHOU rpaduKoM;

ONEpUPOBATh TMOHATUSAMU: TIpadUKU IOKa3aTeIbHOM, Jorapumuyeckoil u
TPUTOHOMETPUUYECKUX (PYHKIMM, M300paxaTb MX Ha KOOPAWHATHOW IJIOCKOCTH M
UCII0JIB30BATh JJIs PELICHUS YPaBHEHUI U HEPABEHCTB;

n300paxkaTb Ha KOOPAMHATHOM IJIOCKOCTH TpaUKU JIMHEWHBIX ypaBHEHUH U
UCIIOJIB30BAaTh UX JUIsSl PELICHUS CUCTEMBI JINHEWHBIX YPABHEHUM;

UCIIOJIB30BaTh TpaduKu  (PYHKIMH I HWCCICOOBAHUS  MPOIECCOB M
3aBHCHUMOCTEH U3 IPYTrUuX Y4eOHBIX AUCIUILINH.

Havana maTeMaTH4eCcKOro aHaJIu3a:

OTEpPUPOBATh TMOHATHSIMH: HENpepbhiBHAS (GYHKIUS, MPOU3BOJAHAS (DYHKIHUH,
MCIOJIb30BaTh T€OMETPUUYECKUN M (PU3MUECKHl CMBICI MPOU3BOAHON AJSI PELICHHUS
3a1ad4;

HaXOAWUTh MPOU3BOJHBIC 3JIEMEHTApHbIX (DYHKUWN, BBIUYUCIATH MPOU3BOIHbBIE
CYMMBI, IPOU3BEACHHUSI, YACTHOTO (DYHKIUH;

UCIIOJIB30BaTh  IIPOM3BOAHYIO JUISL UCCJIEI0BAHUS GyHKIIUH Ha
MOHOTOHHOCTBHU 3KCTPEMYMBI, IPUMEHSTH PE3YyJIbTAaThl UCCIEI0BAHUS K IOCTPOEHUIO
rpauKoB;

UCIIOJIB30BaTh MPOM3BOJHYI JUII HAXOXACHUS HAWIyYIIEro pEIICHHUs B
OPUKJIAJHBIX, B TOM YUCIIE COUUATBHO-3KOHOMUYECKUX, 3a1a4ax;

ONepUpOBaTh  MOHATUAMM:  NEpBOOOpa3Has M  HMHTErpall, I[OHUMATH
r€OMETPUYECKUIH (PU3UYECKHI CMBICT MHTETpaa;

HaXOJUTh MEPBOOOPA3HbIE AIEMEHTAPHBIX (DYHKIMI, BBIUKCIATH MHTErPAT IO
dbopmyne Hetotona—JIeitOuua;

pemarh NPUKIAAHBIE 33aJa4d, B TOM YHCIE COLHMAIbHO-DKOHOMHUYECKOTO U
(u3rUecKoro xapakrepa, CpeICTBaMU MaTeEMaTUYECKOTO aHaJIu3a.
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TemaTnuyeckoe IJIAHKPOBaAHKE

Kiacc Paznen/tema KonuyecTBo yacon
10 MHOXecTBa palMOHAIBHBIX W JICUCTBUTEIBHBIX 14
yyceln. PainonansHble ypaBHEHUS! HHEPABEHCTBA
Oynkiun W rpaduku.  CTemeHp C  IENIBIM 6
MoKa3aresaeM
ApudmeTnieckuii KOpeHb 18
n—oif crenenu. VMppanuoHanbHBIE ypaBHEHHUS U
HEPaBEHCTBA
®opMyIibl  TPUTOHOMETPUHU. TPUTOHOMETPUUECKHUE 22
ypaBHEHUS
ITocnenoBaTeIbHOCTUN TPOTPECCUH 9)
IToBTOpEeHue, 0000IIEHUE,cCUCTEMaTH3alUsl 3HAHU T 3
11 Crenenn c pallMOHAJIBHBIM  TTOKA3aTEJIEM. 12
[Toka3zarenbHas byHKIUS. [Toka3zaTenbHbIe
YpaBHEHUSH HEPABCHCTBA
Jlorapudmuueckass ¢ynkuus. Jlorapudpmuyeckue 12
ypaBHEHUSIU HEPABEHCTBA
Tpuronomerpuyueckue QYHKIUA H UX Tpaduky. 9
TpuroHomerpuyeckue HEpaBEHCTBA
[IpounsBonnas. [IpumeHeHne MPOU3BOIHON 24
WuTerpan u ero npuMeHeHHs 9
Cucrembl ypaBHEHHM 12
HatypanbsHble u 11enpie yucia 6
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Pabouas nporpamma yueoHoro kypca «I'eomerpus»

BaxxHocTh y4yeOHOro Kypca TE€OMETpUM Ha YpPOBHE CPEAHEro OOIIero
oOpa3zoBaHusi O0OYCJIOBJIEHa TPAKTUYECKON 3HAYMMOCTBIO METaNpEeAMETHBIX M
IPEIMETHBIX PE3yJIbTaTOB OOyYEHHs] TEOMETPUU B HANPABJICHUH JIMYHOCTHOTO
pa3BUTHS  OOy4aromuxcs, ¢GopMuUpoBaHUs (GYHKIHMOHATIBHOM MaTeMaTH4eCcKou
IPAaMOTHOCTH, U3YYEHHUS IPYTHUX Y4EOHBIX TUCHUIUIMH. Pa3zBute y oOywaromuxcs
MPaBUJIBHBIX MPEACTABICHUA O CYIIHOCTH W MPOUCXOKIECHUU TIE€OMETPUYECKHX
abcTpakiuii, COOTHOLICHHH pEaJbHOTO0 M HACATBHOTO, XapaKTepe OTpPaKCHHS
MAaTeMaTUYECKOW HAYKOW SIBJIEHUU M MPOLECCOB PEATBHOIO MHUPA, MECTE T€OMETPUU
B CHUCTEME HAyK M POJII MAaTEMaTUYECKOTO MOJEIMPOBAHUSA B HAYYHOM MO3HAHUHU U
B IIPAKTHKE CIIOCOOCTBYET (DOPMUPOBAHUIO HAYYHOTO MHUPOBO33PEHHSI 00YUaAIOIINXCS, a
TaK)Ke Ka4eCTB MBILLJICHUS], HEOOXOAUMBIX JUIs aJaliTallii B COBPEMEHHOM OOILIECTBE.

['eomeTpust siBisieTcss OAHMM U3 0a30BBIX IPEIMETOB Ha YpPOBHE CpPEIHEro
oOuiero oOpa3zoBaHus, TaK Kak oOecrneyuBaeT BO3MOXKHOCTb M3Y4YEHHUS Kak
JTUCLUIUIVH
€CTECTBEHHO-HAYYHOU HAIIPABIEHHOCTH, TAaK U TYMaHUTAPHOM.

Jlormueckoe MbllUIEHUE, (opMHpyeMOe TMpU U3YYEHUH OOy4arolUMUCA
HNOHATUMHBIX OCHOB I'€OMETPUM U MOCTPOCHUM LIETIOYKH JIOTUYECKUX YTBEPHKICHUM
B XOJI€ PELICHUS T€OMETPUUYECKHX 3a/1a4, YMEHHE BBIIBUTaTh U OIIPOBEPraTh TMIIOTE3bI
HEIOCPEICTBEHHO UCIOJIb3YIOTCS IIPHU PEUICHUH 337]a4 €CTECTBEHHO-HAYYHOI O IIUKJIA,
B YACTHOCTH M3 Kypca (PU3UKH.

OpueHTalus 4yeaoBeKa BO BPEMEHH U MPOCTPAHCTBE — HEOOXOJIMMOE YCIOBHE
€ro COLUAIBHOTO OBbITHS, (opMa OTPAKEHHS] OKPYKAIOIIETO MHpA, YCIOBHE
YCOEIIHOTO  TO3HAaHMA M  aKTUBHOTO Npeo0pa3oBaHUsl  ACHCTBUTEIBHOCTH.
OnepupoBaHK€ MPOCTPAHCTBEHHBIMU OOpazamMu OOBbEAUHSET pa3Hbie BUIbI yueOHOU
U TPYIOBOH NEATENBHOCTH, SBISETCS OJHUMU3 MPO(PECCUOHAIBHO BaXKHBIX KAayeCTB,
[O3TOMY aKTyalbHa 3ajada (pOpMHpOBaHMS y OOYYAIOIIMUXCS MPOCTPAHCTBEHHOTO

MBIIIJICHUA KaK pPasHOBHIHOCTH 06pa3H0r0 MBIIIJICHUA — CYHICCTBCHHOI'O
KOMIIOHCHTa B IIOAT'OTOBKC K HpaKTquCKOﬁ JCATCIBHOCTH II0O MHOTI'MM
HaIIPpaBJICHUAM.

[{enb ocBOEHUS MMPOrpaMMbl yaeOHOTo Kypcea «['eomeTpus» Ha 6a30BOM ypOBHE
oOyueHus — 001e00pa3oBaTeibHOE U OOIMIEKYIBTYPHOE Pa3BUTHE OOYHAIOIIUXCS
yepe3  oOeclieYeHWEe  BO3MOXKHOCTH  MPHOOPETEHUS WM KCIOJIb30BAHMUS
CUCTEMAaTHYCCKUX MEOMETPUYCCKHUX 3HAHUW W JCHCTBHH, CHCIM(PUIHBIX TCOMETPHH,
BO3MOXKHOCTH YCIICITHOTO TPOIODKCHUS OOpa3oBaHMs IO CIHCIHAIBHOCTIM, HE
CBSI3aHHBIM C MPUKJIAJTHBIM HCIIOIb30BAHUEM T'€OMETPHUH.

[TpriopuTeTHBIMKM 3ajladaMH  OCBOCHMS yueOHOro Kypca «['eoMmeTpum» Ha
6a3zoBoM ypoBHe B 10—11 knaccax siBistOTCS:

(dbopMUpOBaHKE MPEACTABICHUS O TCOMETPUHM KaK YaCTH MHUPOBOHM KyJIbTYphI U
OCO3HaHUE €€ B3aUMOCBS3U C OKPYKAFOIIUM MUPOM;

dbopMUpOBaHHE TMPEACTABIICHUS O MHOTOIPDAaHHUKAaX W TejaX BpAIIECHUS Kak
0 BaXHCHIINX MaTEMaTHYCCKHX MOJCIISX, IMO3BOJISIFOIIMX ONMUCHIBATh W H3YyYaTh
pa3HbIC SBJICHUS OKPY)KAIOIIETO MUPA,

dbopMUpOBaHWE YMEHHS PACIIO3HABATh Ha YepTEXkaX, MOJACIAX M B PEabHOM
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MHPE MHOTOTPAHHUKU U TeJla BPALLCHHUS;

OBJIaJICHWE METOJaMHU pEIIeHUs 3ajlad Ha MOCTPOEHUs Ha H300paKEHUAX
IPOCTPAHCTBEHHBIX (PUTYp;

dbopMHpOBaHHE  YMEHHUS  ONEPUPOBATH  OCHOBHBIMH  MOHSTHUSMU O
MHOT'OTPaHHUKAX U TEJIaX BPALLICHUS] U UX OCHOBHBIMH CBOMCTBAMU;

OBJIaJICHHE AJITOPUTMAMU PEIIEHUS OCHOBHBIX THUIOB 3a/ay, (HOpMUpPOBAHHE
YMEHHUSI TPOBOJUTH HECIOKHBIE OKA3aTEIbHBIE PACCYKICHUS B XOAE PEIICHUS
CTEPEOMETPUYECKHX 3a4a4 U 3374 C IPAKTHUYECKUM COJEPKAHUEM;

pa3BUTHE MHTEUIEKTYAJIbHBIX U TBOPUYECKHUX CIIOCOOHOCTEH OO0y4aroumxcs,
[I03HABATEJIbHOW  aKTUBHOCTH,  HCCIENOBAaTEIbCKUX  YMEHHM, KPUTUYHOCTH
MBIILJICHUS;

dbopmupoBanre (QyHKIMOHAIBHOM TPaMOTHOCTH, PEJIEBAHTHOM TE€OMETPHUU:
YMEHUE pPaclo3HaBaTh IMPOSBICHUS T'€OMETPUUYECKUX MOHIATHH, OOBEKTOB U
3aKOHOMEPHOCTEW B PEAJbHBIX JKU3HEHHBIX CHUTYAlUSAX U IPU U3YUYCHUU JPYTUX
y4eOHBIX  NPEIMETOB, MpPOSBIEHUS  3aBUCHUMOCTEM M 3aKOHOMEPHOCTEH,
dbopMynHpoBaTh UX Ha SI3bIKE TEOMETPUM U CO3/1aBaTh I€OMETPUUYECKHE MOJIEIH,
IIPUMEHATh OCBOCHHBIM T'€OMETPUYECKHM amnmapar Uil pPELICHUS [MPAKTUKO-
OPUEHTUPOBAHHBIX  3aJ1a4, MWHTEPHPETUPOBATH U  OLEHUBATH  IIOJIYYCHHBIC
pe3yJbTaThI.

OTnUYUTENbHOM  OCOOEHHOCTBIO MPOrpaMMbl 1O TE€OMETPUM  SIBIISETCS
BKJIIOYEHHE B KypC CTEPEOMETPHUM B HAYalle €ro HM3y4EeHHs 3a/ad, PEIIAeMBbIX Ha
YpPOBHE HMHTYUTHBHOTO TMO3HAaHUA, M OINPEACIEHHBIM O0pa3oM OpraHW30BAHHAS
paboTa HaJl HUMH, YTO CIOCOOCTBYIOT Pa3BUTHIO JJOTUYECKOTO U MPOCTPAHCTBEHHOTO
MBIIIJICHUSI, CTUMYJIMPYET MPOTEKAHUE WHTYUTUBHBIX MPOLECCOB, MOTHUBUPYET K
JNAJbHEUIIEMY U3YYEHUIO TIPEIMETA.

[Ipeanourenne oTHAETCA HArJISAIHO-KOHCTPYKTUBHOMY METOAY OOYyYEeHUSs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIT B CBOCH OCHOBE YYBCTBEHHOCTH IIPEIMETHO-
IIPAKTUYECKON JEATENBbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX MPEACTABICHUN Y
oOyyaromuxcsit B Kypce CTEPEOMETpPHM MPOBOAUTCS 3a CUET pelIeHHs 3ahad Ha
CO3/laHHE  MPOCTPAHCTBEHHBIX  00pa3oB M  33Jady HaA  ONEpPUpPOBAHHE
OpOCTpaHCTBEHHBIMM oOpa3zamu. Co3gaHue oOpa3a NPOBOJUTCS C ONOpPOM Ha
HATJISITHOCTh, @ OTIEPUPOBAHUE 00Pa30M — B YCJIOBHSIX OTBJICUEHHUS OT HATJISAHOCTH,
MBICJICHHOTO U3MEHEHHUS €r0 UCXOJAHOIO CONEPIKAHMUS.

OO0uas xapakTepucTUKA Yy4eOHOr0 nmpeamera

OCHOBHBIMM COZICpXKATEIbHBIMU JIMHUSIMU y4eOHOro Kypca «I'eometpus» B 10—
11 kmaccax sBisroTCs: «MHOTOTpaHHUKNY, «IIpsiMBIe U TIIIOCKOCTHUB MPOCTPAHCTBEY,
«Tena Bpamenus», «BeKTOpsl M KOOPAMHATHI B TPOCTPaHCTBE». DopMUpOBaHHUE
JIOTHYECKUX YMEHHH pacmpenemsieTcsl He TOJIBKO MO COAEPKATeIbHBIM THHUSIM, HO U
0 To/1aM 00y4YeHHUS Ha YPOBHE CPEAHETO O0IIeT0 00pa3oBaHusI.

ConmepxaHnue 00pa3oBaHUs, COOTBETCTBYIOIIEE NPEIMETHBIM pe3yJibTaTaM
OCBOEHHUSI TPOrpPaMMbl MO TEOMETPUH, pACIpeNeiEHHBIM [0 ToAaM OO0y4YeHUs,
CTPYKTYPUPOBAHO TaKUM 00pa3oM, YTOOBI OBJIaJICHUE T€OMETPUUECKUMH MOHIATUAMU
Y HaBBIKAMH OCYUIECTBIISJIOCH MOCIEA0BATENBHO U MOCTYIATENbHO, C COOMIOACHUEM
MPUHIINIIA TPEEMCTBEHHOCTH, YTOObI HOBBIE 3HAHUS BKJIIOYAIUCH B OOIIYIO CUCTEMY
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T€OMETPUYECKUX MPECTABICHUN 00yUJaIOIMUXCs, pacupsis u yriayomss e€, oopazys
IIPOYHBIE MHOYKECTBEHHBIE CBS3HU.

MecTo B y4eOHOM IJIaHE
OO1iee 4YuCIO YacoB, PEKOMEHJOBAHHBIX [JIsI M3y4EHUS YYEOHOro Kypca
«I"eometpus» — 102 gaca: B 10 kiacce — 68 yacoB (2 4aca B Henenro), B 11 kmacce —
34 vaca (1 gac B HeZEIIO).

Coaep:xanue 00y4yeHus
10 knace
IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE MTOHATHUS CTEpPEOMETPUH. Touka, MpsiMas, IIOCKOCTh, IPOCTPAHCTBO.
[ToHsiTHE 00 aKCHOMATUYECKOM MTOCTPOEHUN CTEPEOMETPUN: AKCUOMBI CTEPEOMETPHUU
U CIEACTBUS U3 HUX.

B3anMmHOE pacrosnoXeHue MNpsAMbIX B IIPOCTPAHCTBE: IEepeceKaroluecs,
IapaJuleIbHbIE U CKpEIIUBArOIIuecs npsMblie. [1apamienbHOCTh IPSAMBIX U IIJIOCKOCTEN
B IPOCTPAHCTBE: IAPAIICIbHBIE IIPSAMBIC B IPOCTPAHCTBE, MAPAJLIEIBHOCTH TPEX
IPSAMBIX, MapAJUICIBHOCTh IMPSMOW M IUIOCKOCTH. YTJbl C COHAIPaBICHHBIMU
CTOPOHAMHM, yIrOJ MEXIY NpsAMBIMU B IIpocTpaHcTBe. [lapaiinenpbHOCTh MIOCKOCTEM:
napajulesIbHbIe IUIOCKOCTH, CBOMCTBAa IapajuIeNIbHBIX IUIOCKOcTer. IIpocrenine
MIPOCTPAHCTBEHHbIE (UIypbl Ha IUIOCKOCTH: TETpa’lp, KyO, MapajuliesenuIie],
MMOCTPOCHUE CEUYCHUM.

[leprieHIUKYISIPHOCTh MPSAMOW M IUIOCKOCTH: NEPNEHIUKYJSIPHBIE NPSIMBIE B
IIPOCTPAHCTBE, MPAMBIE MMAPAJUICIIbHBIE U NEPIEHAUKYISAPHBIE K INIOCKOCTH, ITPU3HAK
MIEPIICHIUKYJIIPHOCTA IPSIMOM U IIJIOCKOCTH, TEOPEMA O NPSIMOM MEPIIEHANKYIISIPHOM
IJIOCKOCTH. YTJIbI B IPOCTPAHCTBE: YTOJ MEXIAY NPSIMOM U IJIOCKOCTHIO, IBYTPAHHBIN
yTOJ1, IMHEWHBIN yIroJl ABYTPaHHOro yria. [leprneHauKysp 1 HakJIOHHBIE: PACCTOSTHUE
OT TOYKH J0 IUIOCKOCTH, PACCTOSIHUE OT MPSIMOM J0 MIOCKOCTH, MPOEKLHUs (PUTypHI
Ha IUIOCKOCTh. [lepneHauKynsspHOCTh INIOCKOCTEN: NPU3HAK IEPIEHIUKYISIPHOCTH
JBYX IJIOCKOCTEU. Teopema o TpEX MepHeHAuKyIsipax.

MHoOrorpaHHuKH

IloHATHE MHOTOTPAHHMKA, OCHOBHBIE AJIEMEHTHl MHOTOI'DAHHUKA, BBIIYKJIBIE U
HEBBINYKJIBIE MHOTOIPDAaHHUKH, pa3BEpPTKAa MHOrorpaHHuka. Ilpusma: N-yrosipHas
MpU3Ma, TPAaHU M OCHOBAHMS MPU3MBI, MPsAMas U HAKIOHHAs NPU3MbI, OOKOBas U
ITOJIHAsl TIOBEPXHOCTh NMpu3Mbl. [lapamenenumnen, npsMoOyroJbHbIA NapaJlIeIEnIe T
u ero coicTBa. [Impamuaa: n-yroiapHas nupamMuaa, rpaHd U1 OCHOBAHUE NTUPAMHU/IBI,
OOKOBasi M TOJIHASA MOBEPXHOCTh MHUPAMU[IbI, MPABUIIbHAS U yCE€UEHHAs NMUpaMujaa.
DJeMEHThl TNpU3Mbl W NHUpamMuibl. [IpaBuiIbHBIE MHOTOIPAHHUKH: TIOHSTHE
PAaBUWJIBHOIO MHOTOIPDAHHUKA, MpaBWbHAs IMpH3Ma W IpaBWIbHAS NUPaMUJA,
IpaBUJIbHAsL TPEYTOJIbHAS MUpaMUAA U MPaBWIbHBIN TeTpasap, ky0. I[lpencraBnenue
O MPaBWJIbHBIX MHOTOTPAHHUKAX: OKTA3pP, NOAEKa’ap U uKoca’ap. CeueHus npu3Msl
Y IUpaMU/Ibl.

CuMmMmeTprss B TIPOCTPAHCTBE: CUMMETPUS OTHOCUTENBHO TOYKH, MPSAMO,
IJIOCKOCTH. DJIEMEHTBI CHMMETPUX B NUpamMuAax, rnapaieiaenuneaax, npaBUiIbHbIX
MHOT'OIPAHHHKAX.
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Brrumncnenne 31eMeHTOB MHOTOTPaHHUKOB: pEOpa, nuaroHanu, yribel. [Liomanm
OOKOBOM TMOBEPXHOCTH W TIOJHOM TIOBEPXHOCTH MPSIMOW MPU3MBI, IUIOLIAAb
OCHOBaHHUM, TeopeMa 0 OOKOBOM MOBEPXHOCTU MPAMOU mpu3Msbl. [lnomans 60KOBOM
NOBEPXHOCTH M IIOBEPXHOCTH MPABUIBHON NHUPaMUIbI, TEOpemMa O IUIOLIAIn
yceu€HHoi nupamubl. [lonstue 00 00béMe. OOBEM NUPAMUIBI, IPU3MBI.

[Togo6upie Tenma B mnpocTpaHcTBe. COOTHOMICHHS MEXIy IUIOMIAISIMU
MOBEPXHOCTEHN, 00BEMaMU MOTOOHBIX TEJI.

11 kaace
TeJsia BpalmeHus

[Munuaapuyeckas MOBEPXHOCTh, 00pa3yIoNIUe HUIUHAPUUECKOW MOBEPXHOCTH,
OCh IWJIMHIPUYECKOU MOBepXHOCTU. LlmnnHIp: ocHOBaHUs U OOKOBasi MOBEPXHOCTb,
oOpasyrolas U oCh, IIOMHIaAb OOKOBON U MOJHOM MOBEPXHOCTH.

Konunueckass moBepXHOCTh, 00pa3yrolire KOHUYECKOW MOBEPXHOCTH, OChb U
BEpIIMHA KOHUYECKON moBepxHOCTH. KOHyC: OCHOBaHWE U BeplInHa, 00pa3yrolas u
OCh, IJIOIIAh OOKOBOI U MOJTHOM MOBEPXHOCTU. Y CEUEHHBIN KOHYC: 00pa3ylolue u
BBICOTA, OCHOBAHUSI 1 OOKOBasi MOBEPXHOCTb.

Chepa um map: ueHTp, paguyc, AUAMETpP, IUIOHMIAAL IMOBEPXHOCTH C(hEpHI.
B3anmHoe pacnonoskenue chepbl U IIIOCKOCTH, KacaTelbHasl IJIOCKOCTh K cdepe,
I01aaAb chephl.

N3o0OpaxkeHue Te BpalleHus Ha IIIOCKoCcTU. Pa3BépTka MuInMHpa U KOHYycA.

KoMOuHaiuu Ten BpalieHusi U MHOTOTPaHHUKOB. MHOTOTpaHHUK, OMUCAHHBIH
0Ko0JI0 cepsl, chepa, BIUCAHHAS B MHOTOTPAHHUK, UITH TEJIO BPAIlICHMUS.

[Tonsarue 06 00BEMe. OCHOBHBIE CBOMCTBa 00BEMOB Ten. Teopema 00 00BEME
IPSIMOYTOJILHOTO TMapajuieNienumnena u cneAcTBus u3 He€. O0bEM NUIMHIpa, KOHYcA.
O0bEM 1mapa u wioaab chepol.

[Tono6nple Tema B mpoctpaHcTBe. COOTHONICHHS MEXKIY —TUIOMIAISIMHM
MOBEPXHOCTEHN, 00BEMaMU TTOTOOHBIX TEJI.

Ceuenust mwiMHapa (MapajjiebHO U NEPHEHAUKYISIPHO OCH), CEUYCHUS] KOHYCa
(mapajuielbHOE OCHOBAHUIO U MPOXO/IAIIEE YePEe3 BEPIIUHY), CEUEHUS I1apa.
BekTopbl U KOOPAUHATHI B MPOCTPAHCTBE

Bektop Ha miockoctd U B mnpoctpaHcTBe. CIIOKEHHE U BHIYMTAHUE BEKTOPOB.
YMHOXEHHE BEKTOpa Ha uuciio. Pa3nokeHue BEKTOpa MO TPEM HEKOMILIaHAPHBIM
BekTopam. [IpaBuio napauienenumnena. Pemienne 3aaayd, CBI3aHHBIX ¢ TPUMEHEHUEM
IIPaBWJI IEUCTBUM ¢ BEKTOpaMHu. [IpsiMoyrosibHas cucrema KOOpAMHAT B ITPOCTPAHCTBE.
Koopaunatel Bextopa. [Ipocreimue 3anaun B KOOpAUHATAX. YTOJI MEXKAY BEKTOPAMMU.
CkansipHoe MPOU3BEIACHUE BEKTOPOB. BBIYUCIEHUE YIJIOB MEXKIY MPSAMBIMU U
I0CcKOCTIMU. KOOpIMHATHO-BEKTOPHBIN METO/1 TIPU PEILIEHUU T€OMETPUUYECKUX 3a]1a4.

IIpeamMeTHbIe pe3yJibTAThI
K xonmy o0ydenus B 10 kjacce oOydaromuiics MOMYYUT CIICIYIOITHE
MIPEAMETHBIC PE3yJIbTATHI:
OTIEpUPOBATH MOHITHSIMU: TOUYKA, TIPSMasi, TNIOCKOCTB;
IPUMEHSATh aKCHOMBI CTEPEOMETPUM W CIEACTBUS W3 HUX TPH PCEHICHUU
TCOMETPUYCCKUX 3a]1aY;
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OTIEpUPOBATH MOHATUSAMHU: TMAPAIETHHOCTh M MEPICHAUKYIIPHOCTh MPSIMBIX H
IJIOCKOCTEH;

KJIacCU(UIIMPOBATh B3aMMHOE PACIOJIOKEHHE TPSIMBIX M IUIOCKOCTEH B
IPOCTPAHCTBE;

OMepUpOBaTh MOHATUSMU: JABYTPAHHBIA yroJ, TpaHu JABYTPAHHOTO yTiia, pedpo
JIBYTPAHHOTO YIJIa, TMHEHHBIA YT JBYTPAHHOTO yIila, TpagycHasl Mepa ABYTPaHHOTO
yria;

OTEpUPOBATh TIOHATHSIMHU: MHOTOTPAHHUK, BBINYKIBIH ©  HEBBITYKJIBIHI
MHOTOTPAaHHHK, JIEMEHTHI MHOTOTPAaHHUKA, MPABUIILHBIN MHOTOTPAaHHUK;

pacmo3HaBaTh OCHOBHBIC BHIBI MHOTOTPAHHUKOB (TIUpamMuaa, TpHU3Ma,
MPSMOYTOJIBHBIN TTapaJieeunes, Kyo);

KJIacCU(pUIMPOBAaTh MHOTOTPAHHHUKY, BRIOWPAsi OCHOBAHUS VISl KIaCCU(UKAIIIH
(BBIMTYKJIBIC ¥ HEBBIMYKJIbIE MHOTOTPAaHHUKH, TIPABMIIHBHBIC MHOTOTPAHHUKH, MIPSIMBIC U
HAKJIOHHBIE TTPU3MBI, TTAPAJIJICIICTIUIIC]IbI);

OTIepUPOBATh MOHATUAMHU: CEKYIas MIIOCKOCTh, CEYCHUE MHOTOTPAaHHUKOB;

OOBSCHATH MPUHITUIIBI TOCTPOCHUS CEUCHUM, UCTIONIb3YSI METO/T CJIENIOB;

CTPOUTH CEUYECHHS] MHOTOTPAaHHUKOB METOJIOM CJIEJIOB, BBIMOJHATH (BBIHOCHBIC)
IUIOCKUE YEPTEeXKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BUJ CBEPXY, COOKY,
CHU3Y;

pemaTh 3a7a4d Ha HAXOXKJICHHE TeOMETPUUECKUX BEIMYMH MO oOpasliaM WU
aNropuT™MaM, TPUMCHSS W3BECTHBIC AHAIMTUYCCKUEC METOABI TPU PEIICHUH
CTaHAAPTHBIX MAaTEMAaTHUYECKHX 3a/lad Ha BBIYUCIICHUE PACCTOSHUN MEXIY IBYMSI
TOYKaMH, OT TOYKH JIO TIPSIMOM, OT TOYKHU JI0 TIJIOCKOCTH, MKy CKPEITUBAIOIINMHUCS
MIPSIMBIMU;

permarh 3a7a4d Ha HaXOXKJICHWE T€OMETPUUYECKHX BEIMYMH 10 0Opas3iaM HiIu
aNropuT™MaM, TIPUMCHSS W3BECTHBIC AHAIMTUYCCKUEC METOIbl TPU PEIICHUH
CTaHAAPTHBIX  MaTeMaTHYECKUX  3a7ady Ha  BBIYKHCICHHUE  YIJIOB  MEXIY
CKPENIUBAIOIIUMHUCS MPIMBIMU, MEXIY TPSIMOM U TIOCKOCTHIO, MEXKY TIIIOCKOCTSIMH,
JIBYTPAHHBIX YTIIOB;

BBIYHCIIATh OOBEMBI W IUIONMIAM TOBEPXHOCTEH MHOTOTPAHHUKOB (TpU3Ma,
nupamMuaa) ¢ mpuMeHeHueM (Hopmys, BEIYUCIATh COOTHOIIECHUS MEXKIY TIIOMIAIIMU
MOBEPXHOCTEH, 00BEMaMU MTOT0OHBIX MHOTOTPAHHUKOB,

OTIepUPOBATh MOHATUSIMU: CUMMETPHUSI B IPOCTPAHCTBE, LIEHTP, OCh U TNIOCKOCTh
CUMMETPHH, IICHTP, OCh U INTIOCKOCTh CUMMETPHUH (UTYPHI,

W3BJICKaTh, TPEOOpPA3OBBIBATE W HHTEPIPETUPOBATH  HHPOPMAIHIO O
MPOCTPAHCTBEHHBIX TEOMETPUYCCKUX (DHUrypax, MPEACTaBICHHYI0 Ha dYepTexax M
PUCYHKAX;

MPUMEHATh TeOMETpUUeCKre (DaKThI JJIA PEIICHHUS CTEPEOMETPUUYSCKHX 3aj1ad,
IIPEIOIAraloIINX HECKOJIBKO IAaroB PEIICHUS, €CIM YCIOBHUS MPUMCHCHUS 3aJIaHbI
B SIBHOU (popme;

OPUMEHSATh  TPOCTEUINIME  TMPOTpaMMHBIE  CPEICTBA W DJIEKTPOHHO-
KOMMYHUKAITMOHHBIE CUCTEMBI TPU PEIICHUN CTEPEOMETPUUYECKUX 3a]1aY;

MPUBOIUTH MPUMEPHI MATEMATHUYECKNX 3aKOHOMEPHOCTEH B MIPUPOE U JKU3HH,
pacro3HaBaTh MPOSBICHNE 3aKOHOB TEOMETPUHU B UCKYCCTBE;

NPUMEHSTh TIONyYCHHbIE 3HAHUS Ha TMPAKTUKE: aHAIM3UPOBATH pPEAbHBIE
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CUTyallud M TIPUMEHSTh W3YyUYCHHBbIE TOHSATHUS B MPOLIECCe IOUCKA PEIICHUs
MaTeMaTU4YeCKu cPOpMYyIUPOBAHHON MPOOIIEMbI, MOJIETUPOBATH peajbHbIE CUTYallUU
Ha A3BIKE TEOMETPUHU, HCCIEAOBaTh IMOCTPOEHHBIE MOJEIU C HCIOJIb30BAHUEM
r€OMETPUYECKUX TOHATUA W TEOpeM, ammapara aiareOpbl, pelaTh MPaKTHYECKUE
3a/lauu, CBA3aHHBIE C HAXOXKICHUEM T€OMETPUUYECKUX BEJIMUHUH.

K xonity ooyuenus B 11 kiacce oOyJaromuiicss HayduTCs:

ONEpPUPOBATh TOHATHSAMU: UWJIMHIPUYECKAs TOBEPXHOCTh, OOpa3yrolIue
[IWUTHHIPUYECKON MOBEPXHOCTH, MMJIUHAP, KOHUYECKasi TIOBEPXHOCTH, 00pa3yroIine
KOHUYECKOW TTOBEPXHOCTH, KOHYC, cpeprudecKasi HOBEPXHOCTH;

pacrmo3HaBaTh Teja BpamieHus (MIIMHIP, KOHYC, cdepa U map);

OOBSCHATH CIIOCOOBI TIOJTYICHHS TEJI BPAIICHUS;

KJIacCU(PUIMPOBATH B3aUMHOE PACTIONOKEHHUE C(Pephl U TIIOCKOCTH;

OTIEpUPOBATh MOHATHSMH: IIAPOBON CETMEHT, OCHOBAaHHE CETMEHTA, BHICOTA
CErMEHTa, IapOBOH CIIOM, OCHOBAHUE MIAPOBOTO CJIOS, BHICOTA IIIAPOBOTO CJIOS,
IapOBOU CEKTOP;

BBIYHCIIATh O0OBEMBI U TUIOIIAAN MIOBEPXHOCTEN TEJ BPAIICHUS, T€OMETPUIECKUX
TEJ ¢ IpUMEHeHueM (Gpopmyir;

OIIePUPOBATH MOHATHSIMH: MHOTOTPAaHHUK, BIIMCAHHBIN B cepy U ONMUCAHHBIN
0Ko0J10 cepsl, chepa, BIUCAHHAS B MHOTOTPAaHHUK WJIU TEJIO BPAIllCHHUS;

BBIYHCIIATh COOTHOIICHUSI MEXY IUIOMIAASMU MOBEPXHOCTEH M 00bEMaMU
IT0JTOOHBIX TEJI;

n300pakaTh u3ydaeMble (UTYpHl OT PYKH U C MPUMEHEHHUEM MPOCTHIX
YepTEKHBIX HHCTPYMEHTOB;

BBITIOJTHATH (BBIHOCHBIC) TJIOCKHME YEPTEKU W3 PUCYHKOB MPOCTBHIX OOBEMHBIX
buryp: BUI cBEpXy, COOKY, CHU3Y, CTPOUTH CEUEHUS TEJI BPAIICHNUS,

W3BJICKaTh, HMHTEPIPETHPOBATH M  MPEOoOpa3oBbIBaTh  HHPOPMAIHMIO O
MIPOCTPAHCTBEHHBIX TEOMETPUYCCKUX (DHUTypax, MPEACTABICHHYIO Ha YepTeKax H
PUCYHKaX,

OTIEpUPOBATh MOHATUEM BEKTOP B MIPOCTPAHCTRE;

BBITIOJHATH JACHCTBHSI CIIOKCHHSI BEKTOPOB, BEIYUTAHUS BEKTOPOB U YMHOKEHUS
BEKTOpPA Ha YHCII0, OOBIACHATH, KAKUMH CBOMCTBAMH OHH 00J1aJ1al0T;

PUMEHSTH TIPABIIIO TTApAJUICIICITUTICIA;

OTepUPOBaTh TOHSTHAMU: JEKAPTOBBI KOOPIMHATHI B TPOCTPAHCTBE, BEKTOD,
MOJIYJb BEKTOpa, PaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpPA, Yroil MEXIy
BEKTOpaMH, CKaJIIPHOE MPOM3BEICHHE BEKTOPOB, KOJIMHEAPHBIE W KOMILIAaHAPHBIC
BEKTOPBI,

HaxXOJIUTh CyMMY BEKTOPOB M IPOM3BEICHHUE BEKTOpA HA YHCIIO, YTOJI MEXKIY
BEKTOpaMH, CKaJIIPHOE TMPOM3BEIACHUE, PACKIaAbIBaTh BEKTOpP IO  JABYM
HEKOJUTMHEAPHBIM BEKTOPaM;

3aJ1aBaTh INIOCKOCTh YPABHCHHEM B JIEKAPTOBOM CHCTEME KOOPIMHAT;

MPUMEHATh TeOMETpUIeCKre (DaKThl JUIA PEIICHHUS CTEPEOMETPUUYSCKHUX 3aj1ad,
MIPEANOIATAONINX HECKOJIBKO IIaroB PElIeHUs, €Cli YCIOBUS MPUMEHEHHS 3a/1aHbl
B SIBHOU (popme;

pemarh TPOCTEHITNE TEOMETPUYECKHE 3aJaud Ha TMPUMEHEHHE BEKTOPHO-
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KOOPAMHATHOI'O METOAA;

pelaTh 3aja4M Ha JOKa3aTeJIbCTBO MaTEMAaTUYECKUX OTHOLICHUM U HaXO0KJICHUE
reOMETPUUYECKUX BEIMYMH IO 00pa3liaM WM aJIrOpuTMaM, MPUMEHSS U3BECTHBIC
METOJIbI IIPH PEUICHUM CTaHAAPTHBIX MaTEMaTUYECKUX 3a/1a4;

IPUMEHATH  IPOCTEUIINE  IPOTrpaMMHBIE  CPEICTBA U 3JIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI ITPU PEIICHUH CTEPEOMETPUUYECKUX 3a/1a4;

IIPUBOJUTH IPUMEPHI MATEMATHYECKUX 3aKOHOMEPHOCTEH B IIPUPOJAE U JKU3HH,
pacro3HaBaTh NPOSBICHUE 3aKOHOB T€OMETPUM B UCKYCCTBE;

IIPUMEHSTh TOJIyYEHHBIE 3HAHHWS Ha IMPAKTUKE: AHAIM3UPOBATH pPEaJbHBIE
CUTyallUH M IIPUMEHATb H3YyYECHHBIE IIOHATHS B MPOLECCE IIOMCKA PELICHUs
MaTeMaTH4eCKH c(hopMyTMpOBaHHON MPOOIIEMBI, MOACIUPOBATH PEAIbHBIE CUTYAIHH
Ha S3bIKE TE€OMETPUHU, HCCIENOBATh IIOCTPOEHHBIE MOJEIU C HCIOJIb30BaHUEM
r€OMETPUYECKUX MOHATHUA W TEOpeM, ammnapara ainreOpbl, pelaTh MNPaKTHYECKUE
3a/1a4M, CBSA3aHHBIE C HAXOXKIECHUEM IT'€OMETPUUECKUX BEINYMH.
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TemaTnuyeckoe IJIAHKPOBaAHKE

Kracc Paznen/tema KonuyecTBo yacon

10 Brenenue B crepeoMeTpuio 10
[IpsMble ¥  TUIOCKOCTH B TIPOCTPAHCTRBE. 12
[TapanneabHOCTh IPSIMBIXH TIOCKOCTEH
IlepneHIMKyYISIPHOCTD NPSIMBIXHU IIJIOCKOCTEN 12
VYTIIB1 MEXTY TPSIMBIMH HIUIOCKOCTSIMH 10
MHoOrorpaHHHKH 11
O06BEMBI MHOTOIPAHHUKOB 9
[ToBTOpEHME: CeYEHUS,PACCTOSIHUSI M YTJIbI 4

11 Tena BpanieHust 12
OOBEMBI TETT 9)
BekTopbl 1 KOOPAMHATHIB TPOCTPAHCTBE 10
[ToBTOpenue, o0000IIEHHE ©  CHCTEMAaTH3aIMs 7
3HAHUUN
Bcero 102
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Pa0ouas mporpamMmma y4eOHOro Kypca «BeposiTHOCTb M CTATHCTHKA»

VYyebnsiii Kypc «BeposSTHOCTb W CTAaTUCTHUKA» 0a30BOTO YPOBHS SIBJISIETCS
IPOJOJDKEHUEM W Pa3BUTHUEM OJHOMMEHHOTO Y4YeOHOro Kypca 0a30BOro YpOBHS
OCHOBHOro  oOmiero oOpa3oBaHus. Y4eOHBIA Kypc  IpelHa3HaYeH  JUIsd
dbopMHUpoBaHUs Y OOYYaIOIIUXCSA CTATUCTUYECKOW KyJIbTYphl W TIOHMMAHHS POJIU
TEOPUU BEPOATHOCTEM KaK MAaTEMATHYECKOrO0 MHCTPYMEHTa ISl HU3Yy4YEHUs
CIIyJallHBIX COOBITHI, BEIMYMH W TIporeccoB. [Ipm m3ydeHum ydeOHOTO Kypca
oOoramarTcsi  MOpPEJCTaBICHUS  OOy4alomMXCcsl O  METOoAaX  HMCCIEIOBaHUS
W3MEHYMBOTO MHpA, pPa3BUBAETCA [OHWMAHHE 3HAYMMOCTH M  OOIIHOCTH
MaTeMaTUYECKUX METOJOB IO3HAHUS KaK HEOTHEMJIEMOM 4YacTH COBPEMEHHOTO
€CTECTBEHHO-HAYYHOI'0O MUPOBO33PEHUS.

Copmepxanne y4eOHOTO Kypca HampaBlIeHO Ha 3aKpelyieHHe 3HaHUM,
MOJIYYCHHBIX MIPU U3YUYEHHUH Kypca Ha ypOBHE OCHOBHOTO 00IIero o0pa3oBaHus, U Ha
Pa3BUTHENPEACTABICHUI O CIly4aliHbIX BEJIMYMHAX U B3aUMOCBA3SAX MEXKIy HUMU HA
BAJKHBIX MPUMEPAX, CHOKETBI KOTOPBIX IOYEPHHYTHI M3 OKpY’Karlero mupa. B
pe3ysbTaTe y 00y4aroumxcs J0JKHO cOPMHUPOBATHCS MpPEICTaBICHUE O HauboJee
YyIOTPEOUTENbHBIX W OOUIMX MaTEeMaTHUYECKUX MOJEINAX, HCIOJIb3YyEeMbIX s
OMUCaHUsl AHTPOIIOMETPUUYECKHX U JeMOrpaUyecKUX BEJIUYMH, MOTPEIIHOCTEH B
Pa3IMYHOTO POJa U3MEPEHUSX, IIIUTEIBHOCTH O€30TKa3HOM pPadOThl TEXHUUYECKUX
YCTPOMCTB, XapaKTEPUCTHK MACCOBBIX SIBJICHUI U MPOLIECCOB B OOILIECTBE.

B coOTBETCTBMM C yKa3aHHBIMU LEISIMU B CTPYKType Y4YEOHOro Kypca
«BepoATHOCTh M CTaTUCTUKa» Uil YPOBHS CpeAHEro oomero oOpa3oBaHHs Ha
0a30BOM ypOBHE BBIJICTICHBI CIIECIYIONIME OCHOBHBIE COJAEpKATEIbHBIE JIMHUHU:
«Cnyyaiinple COOBITHSI U BEpOSTHOCTH», «CiydyaliHble BEIUYHMHBI U 3aKOH OOJIBIINX
qUCEI.

Baxnyo yacth ydeOHOro Kypca 3aHMMAeT H3yuY€HUE TE€OMETPUYECKOrOo U
OMHOMUANBHOTO PAacCHpEeeIeHU U 3HAKOMCTBO C MX HENPEPHIBHBIMHM aHAJIOTaMU —
IIOKAa3aTeJIbHBIM U HOPMAJIBHBIM PaclpeleIeHUsIMU.

O0mas xapakTepucTUKa y4e0HOTr0 nmpeamera

Conepxxanue nuHuM «CiydaifHble COOBITHS U1 BEPOSITHOCTU» CIY>KUT OCHOBOM
s (OPMUPOBAaHUS TMPEACTABICHUN O paCIpenesieHUH BEPOATHOCTEH MEXIY
3HAUYCHUSAMM CIy4YalHbIX BEJIMYMH, a TaKKe ATa JMHHUS HeoO0XoauMma Kak 0asza s
M3y4YeHUsl 3aKOHa OONbIIMX uYuceNl — (PyHIaMEHTaJIbHOrO 3aKOHA, JIEWCTBYIOILETOB
MpUPOJE U OOIIECTBE M MMEIOLIEr0 MareMaThuyeckyro (Gopmanuzanuio. CaM 3aKoH
OONBIIMX YHUCEN Mpearaercd B O3HAKOMUTENbHOW (opMe C MUHUMaIbHBIM
MCIIOJIb30BAaHMEM MAaTEMaTHUYECKOro (popmanusma.

Tembl, CBSI3aHHBIE C HEMPEPBHIBHBIMU CIIYYaHBIMUA BEJIMUYMHAMHU, aKIEHTUPYIOT
BHUMaHUE OO0y4alouMxcsd Ha OINUCAaHMM W U3YYEHUU CIy4alHbIX SIBICHUH C
NOMOUIbI0  HenmpepblBHBIX  GyHKIUE.  OCHOBHOE  BHUMaHUE  yJIEJSETCS
[I0OKa3aTeJIbHOMY ¥ HOPMAJIBbHOMY pPaclpeleseHUusIM, MPU 3TOM IPEANOJaraeTcs
O3HAKOMUTEIbHOEU3YUCHHE MaTeprasa 0e3 JoKa3aTelbCTB IPUMEHIEMbIX (DaKTOB.

MecTo B y4eOHOM IJIaHE



OOmiee 4YMCIO YacoB, PEKOMEHJOBAHHBIX JUIsI M3y4YeHHUS y4eOHOro Kypca
«BepositHocTh U cratucthka» — 68 yacoB: B 10 kimacce — 34 yaca (1 gac B
Henaeno),B 11 kinacce — 34 yaca (1 yac B HeZIEIIO).

Conepxxkanue 00y4eHust
10 xnace

[IpencraBnenne JOaHHBIX C TOMOINIbIO Tabmui u  jauarpamm. CpeaHee
apudmernyeckoe, MeAHaHa, HaWOOJbIICE W HAMMEHbIIEE 3HAYCHUS, pa3Max,
JUCHEPCHSIU CTAaHAAPTHOE OTKIIOHEHUE YHCIIOBBIX HA0OPOB.

CrnyyaliHble 3KCHEPUMEHTHI (ONBITHI) U CIIy4ailHbIe COOBITHS. DJIEMEHTApPHBIE
coObITHst  (MCXOBI). BeposTHOCTH CitydailHOTO COOBITHS. bBIM30CTh YacTOTHI |
BEPOATHOCTU COOBITHI. CiydailHble OMBITHI C PABHOBO3MOXHBIMHU 3J€MEHTAPHBIMU
coObrTsiMu.  BeposiTHocTH  coOBITUH B ONBITaX € PaBHOBO3MOXKHBIMU
AJIEeMEHTapHBIMU COOBITUSIMHU.

Onepanuu Hajl COOBITUSIMU: TIEpECEUYCHHE, OOBEIMHEHUE, MPOTHUBOIIOIOKHBIC
coObITus. Jlnarpammel Ditnepa. @opmyria cI0KEHUS BEPOSITHOCTEH.

VYcioBHass BEPOATHOCTb. YMHOXKEHUE BEpPOSATHOCTEU. JlepeBo cilydyalHOro
sKcriepuMenTa. @opMyia MoJHOM BeposTHOCTH. HezaBucumbie COOBITHS.

KomOunaropnoe mpaBuio ymHoxkeHus. IlepectaHoBku u Qaxropuan. Yucio
coueranuii. Tpeyronbuuk [lackans. ®opmyna Ounoma HeroToHa.

buHapHbIil ciydailHbIM ONBIT (MCHBITaHUE), ycrnex W Heyaada. HezaBucumsie
ucnbiTanusd. Cepusi HE3aBUCHUMBIX HWCHBITaHMM 10 mnepBoro ycmexa. Cepus
HE3aBUCHUMBIXUCIIBITAHUN bepHym.

CnyuvaitHass ~ BesmunHA.  Pacmpenenenwe  BeposiTHOcTed.  [marpamma
pacrpeneneHus.

[Tpumepsl pacnipesienientii, B TOM YUCIIe, FEOMETPUUECKOE U OMHOMHUAIBHOE.

11 xnace

YucnoBble XapaKTEPUCTUKU CIIYyYaWHBIX BEJIMYMH: MATEMATHYECKOE OKHIAHUE,
JOUCIEPCUS U CTaHAAPTHOE OTKJIIOHEHHUE. [IpuMepbl mpuUMEHEHUs MaTeMaTHUYECKOTrO
O0XKMJaHHs, B TOM YHUCJIE B 3aJadyax M3 IOBCEIHEBHOM >XM3HH. MareMaTudeckoe
OXKHJlaHWe OMHApHOW CIIy4ailHOW BeNMMYMHBI. MaTeMaTudecKkoe OKHJIaHUE CYMMBI
CIIy4alHBbIX BEJIWYMH. MaTeMaTuueckoe 0KUAaHUE U JUCIIEPCUSI TEOMETPUUECKOTO U
OMHOMMAIILHOTO pactpe/eIeHUH.

3aKoH OOJBIIMX YUCENT U €T0 POJIb B HAYKe, MpUpojie u oo1iecTBe. BriOopouHbIit
METOJI UCCIICIOBAHUM.

[IpuMepbl HENPEPBIBHBIX CIyYalHBIX BeMWYMH. [loHATHE O TUJIOTHOCTH
pacripeneneHusa.  3ajauyd, [PUBOIAIIME K  HOPMAJIBHOMY  PACHpPEACIICHUIO.
[ToHATHEO HOPMAIIBHOM paCIIPEICTICHUH.

IIpeaMeTHBIE pe3yabTaThI
K xonny oOydyenus B 10 kiacce oOydaromuiicss MOJIYYUT CJICAYIOIIHE
MpEeAMETHBICPE3YIbTAThI:
YUTATh U CTPOUTH TAOIUIIBI U JUATPAMMBI;
OTIEpUpPOBATh TMOHATUAMH: CpeaHee apudMeTUYecKoe, MeIuaHa, HamoOoJbIlee,
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HAMMEHbIIEE 3HAYCHHE, PA3Max MAacCCUBA YUCIIOBBIX TAHHBIX;

OIEepUpOBaTh MOHATUSMU: CIYHYalHBIA SKCHEPUMEHT (OMBIT) W Cily4yalHOe
COOBITHE, DJIEMEHTApHOE COOBITHE (PJIEMEHTapHBIA MCXOJ) CIY4YalHOTO OIIbITa,
HAXOJUTh BEPOSITHOCTA B OMBITaX C PABHOBO3MOXKHBIMHU CIIyYalHBIMU COOBITHUSIMH,
HAaXOJUTh M CpPaBHUBATh BEPOSITHOCTU COOBITUM B HM3YUYEHHBIX CIy4alHBIX
AKCIIEPUMEHTAX;

HaXOJUTh U (HOPMYJIUPOBATH COOBITUS: MEpeceyeHrue U OOBEAMHEHUE JAHHBIX
COOBITUH, COOBITHE, TPOTHUBOIOJIOXKHOE JT@HHOMY COOBITHIO, TMOJIb30BATHCS
auarpaMMamu Jisepa u OpMyYJION CIIOKEHHS BEPOSITHOCTEH TIPH PEIICHUH 337124,

OTIepUpPOBaTh TOHITHSAMHU: YCJIOBHAs BEPOATHOCTh, HE3aBUCUMBIC COOBITHSI,
HaXOJUTh BEPOSATHOCTU C ITOMOILIBIO IPAaBWJIA YMHOXKEHHMs, C IOMOIIBIO JAEpeBa
CIIy4alHOTO OIIBITA;

MPUMEHITh KOMOWMHATOPHOE TMPABUJIO YMHOXEHUSI TPU PEHICHUU 3a/ady;
ONEPUPOBAThH MOHATHUSIMU: HUCIIBITAHUE, HE3ABUCUMBIE MCIIBITAHUS, CEPUS

UCIIBITAaHUM, yCIeX M HeyJlaya, HaXOJUTh BEPOSTHOCTH COOBITUH B CEpUH
HE3aBUCUMBIX HCIBITAHUM JI0 TIEPBOTO YCI€Xa, HAXOJUTh BEPOSTHOCTH COOBITUI B
cepuu ucnblTanuil bepnyiuy;

ONIEPUPOBATH MOHATUSAMU: ClIy4alHasl BEJIMYMHA, PACIIPEICIICHUE BEPOSITHOCTEM,
JAyarpaMma pacIpeiesICHus.

K xonmy oOyuennss B 11 kiacce oOydaromuiicss TOJYYHUT CIETYIOIINE
MpeAMETHBICPE3YIIbTAThI:

CpPaBHUBAThb BEPOSTHOCTH 3HAUCHUU CIy4allHOW BEJIIMYUHBI MO PACIPEICIICHUIO
WJTUC TIOMOIIIBIO THArPaMM;

OTIepUpPOBaATh TMOHATHEM MAaTEMaTHYECKOTO OXHUIAAHWS, TPHUBOIUTH MPUMEPHI,
KaK TMPUMEHSCTCS MaTeMaTHYeCKOe OXKUIAHUE CIydalHOW BEIMYHMHBI HAXOIWTh
MaTeMaTHYeCKOe OKUIAHNE TI0 JAHHOMY paclpeiesieHHIO;

UMETH MPEACTABICHUE O 3aKOHE OOJIBIINX YHCET,;

UMETH MPEACTAaBICHUE O HOPMAJILHOM paclpeaeeHUH.
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TemaTHueckoe IVIAHUPOBAHHUE

Kracc Paznen/tema KonuyecTBo yacoB
10 [IpencraBieHne JaHHBIX U ONMKCATENIbHAsI CTATUCTUKA 4
CrnyyaliHbI€ OTBITHI M CIIy4ailHble COOBITUS, OTIBITHI C 3
PAaBHOBO3MOHBIMUAJIEMEHTAPHBIMU UCXOJaMU
Omneparyu Hax COOBITUSMM,CIIOKEHIE BEPOSITHOCTEN 3
YciioBHas BEPOSITHOCTh, JE€PEBO CIYYAMHOIO OINBITA, 6
dbopMyna TOTHOW BEpPOSTHOCTH W HE3aBHUCHUMOCTH
COOBITUI
DJ1eMeHTbl KOMOMHATOPUKHU 4
Cepuu 1ocie0BaTebHbIXUCTIBITAHUN 3
CrnyualiHble BEJIMYUHBIN PACTIPEICIICHHUS 6
IToBTOpEHME, 00001IEHNE,CUCTEMATH3AIIMS] 3HAHUI 3)
11 MartemaTH4eCcKOe OKHTAHUECTYYaUHON BETUYUHBI 4
Jlucnepcrus W CTaHIAPTHOE OTKJIOHEHUE CIIy4aillHON 4
BEITUIMHBI
3aKoH OOJBIINX YUCEI 3
HenpepriBHbIE ClTy4ailHbIe BEJTUYUHBI 2
(pactipeienieHus)
HopwmainibHoe pacnipenenenue 2
IToBTOpeHue, 0600I1IeHNE U CUCTEMATHU3aIlMsI 3HAHUM 19
Bcero 68

YyeOHO-MeTOANUECKOE 00ecnmeuyeHue

Oobs3aTesbHbIC yYeOHbIE MATEPHUAJIBI VISl YYCHHUKA!
1. AnumoB III.A., Komsruan FO.M., TkaueBa M.B. Marematuka: anrebpa u
HayaJla MaTeMaTHYECKOro aHalnu3a, reoMeTpusi. Anredpa 1 Hadyajga MaTeMaTUYeCKOro
ananmza. 10-11 kmacc : YuebHoe nocobue 1ist 061meo0pa3oBaTeNbHBIX YUPEKISHUH -

AxuunonepHoe oomectBo «M3narensctBo «IIpocBemenney, 2022.

2. Atanacsn JI.C., byry3os B.®., Kagomuer C.b. Maremartuka: anrebpa u
Havajla MaTeMaTuyeckoro ananusa, reometrpus. ['eomerpus. 10-11 kmacc : YuebGHoe
nocodue g 001e00pa3oBaTENbHBIX YUPESKICHUNH - AKIMOHEPHOE OOIIECTBO
«3natensctBO «IIpocBemienuey, 2023.

MeToanueckue MaTepuabl 1JI YUUTes
1. Anrebpa u Hawanma wmartematudeckoro anammsa. 10-11 kmacc. YueGHoe
nocobue misa ob6meodpasoBaTenbHbIX yupexkaenui /1. A. AmumoB u ap./ - M.:
[Ipocsewmenue, 2016.
2. 'eometpus. 10-11 xmaccer: yue0. st oOuieodpazonar. yupexnaenuid: JI. C.
AranacsH, B. ®@. byty30B, u ap., M.: «IIpocsemenuey, 2015.
JlomosiHuTENbHAS TUTEpaTypa:
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3. Anre6pa 10 knacc (moypounsie miaansl kK yueOHuky L. A. Anumosa u ap.): I'.
. I'puropresa, H. H. Mopo3zosa. — Bonrorpan: UT/ «Kopudeii». 2010.

4. T'eometpus 10 knacc (moypounsle miaansl K yueoHuky JI. C. AtanacsH, B. ©.
byty30B, u 1p.): B. A. fIposenko, - Mocksa: «BAKO», 2009.

5. Uzyuenue anredpsl B 10-11  kaccax (moypouHsle mianbl) mo yueOnuky L.
A. AiimmoBa, - M.: [Ipocsemienue, 2011.

6. Jlunaktuyeckue marepuaisl 1o anredpe aas 10 - 11 kmacca. Anumos 1. A. -
Mocksa: «IIpocsemenne», 2010.

7. Iupaktuyeckue matepuainbl mo reomerpun s 10 xkmacca. 3uB b.UI. -
Mocksa: «IIpocsemenne», 2010.

8. Anre6pa u Hauana aHanu3za, Junakruueckue Marepuansl 11 xmace. M. W.
[ITa6yrun, M. B. TkauéBa u 1p. - Mocksa: [Ipocsemienue, 2008.

9. Iunaktuueckue maTtepuansl mo reometpun ans 11 kmacca. b.I'. 3uB, - M.:
ITpoceenienune, 2009.

Hudposbie O6pa3oBaTebHbIE PECYPChI M PECYPCHI CeTH HHTEPHET:

1. www.edu.ru (caiitt MOuH PO®).

2. www.school.edu.ru (Poccuiickuii 061eo06pa3oBaTeIbHBINA TOPTAN).

3. www.pedsovet.org (Bcepoccutickuit THTepHeT-nencoBer)

4. www fipi.ru (caiit @denepaibHOTO HHCTUTYTA MEIarorHYeCKUX U3MEPEHUN ).

5. www.math.ru (MHTEepHET-IOAAEpKKA YUUTENIEH MATEMATHKH ).

6. www.mccme.ru (caitT MoCKOBCKOT0O LIEHTpa HEIMPEPBIBHOTO
MaTeMaTU4YeCKOro 0Opa3oBaHus).

7. http:// mat.1september.ru (caliT razetsl «MaTeMaTHKa)

8. http:// festival.lseptember.ru (becTuBanp memarorndeckux uaeH « OTKPBITHIA
ypok» («IlepBoe cEHTIOP»)).

NOKYMEHT NOANMMCAH
SNEKTPOHHOW NMOANUCHIO

Ceptudukat: 00EAIDFEBE7A3EIC2A8ES72F171COES031
Bnapeneu: Mbibouko lNetp Buransesny
LeicteuteneH: ¢ 08.11.2023 po 31.01.2025
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