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@enepanbHas pabovas mporpaMma 1o ydyedbnomy mnpeamery «Matemarukay (6a30BbIi ypOBEHB)
BKJIIOYAET TMOSICHUTENBHYIO 3alUCKy, COJAep)KaHHe OOy4eHHWs, IJIaHWPYEMble Pe3yiIbTaThl OCBOCHHUS
MIPOrpamMMBbl 10 MaTeMaTHUKe, TEMAaTHUECKOEe ITAHUPOBAHHE.

[losicHuTenpHas 3ammicka OTpakaeT oOmmMe Iend W 33Ja4d  HM3y4YeHUS MaTeMaTHKH,
XapaKTEPUCTUKY IICUXOJIOTHYECKHX MPEINOCHUIOK K €€ N3y4eHHI0 00yJaroIUMUCs, MECTO B CTPYKTYpe
yu4eOHOTO IUIaHa, a TakXkKe IMOAXOAbl K OTOOpY COJep)KaHWs, K OMPEICICHHIO IUIAHHPYEMBIX
pe3yIbTaTOB.

Copnepxanne OOy4eHHUS] pPACKpbIBAaeT COJEPIKATENbHBIE JIMHUHM, KOTOPBIC TMPEAIararoTcs s
00513aTeTLHOTO U3YYEHHS B KKJIOM KJIacCe Ha YPOBHE CpEIHEro 00IIero oopa3oBaHMUsL.

HHaHI/IpyeMBIC pPE3yiIbTaTbl OCBOCHUA HNpOTrpaMMbl IO MAaTEMATUKE BKIIOYAKOT JUYHOCTHBIC,
MeTaIpeMETHBIE PE3yNIbTAaThl 32 BECh MEPHO 00YUSHHS HAa YPOBHE CpeaHero oliiero oopa3oBanus, a
TaK)Ke MpPeIMETHbIE JOCTIKEHHUs 00ydaroUlerocs 3a KaxIablii 1o 00y4eHus

MHNOACHUTEJIBHAS 3AIIMCKA

[IporpamMmma mo maTemaTHKe Ha ypOBHE cpefHero obmiero obpazoBanus pazpadborana Ha ocHoBe OI'OC
COO c yuéTtom COBpEMEHHBIX MUPOBBIX TPEOOBaHUM, IPEIBIBISIEMBIX K MaTEMaTHUYECKOMY 00pa30BaHHUIo,
U TpaauuMi poccuiickoro oOpasoBaHus. Peanusanust mporpamMmbl 1O MaTeMaTUKe OOecreuynBaeT
OBJIaJIEHUE KIIOYEBBIMU KOMIIETEHIUSIMH,  COCTABJISIOIIUMU OCHOBY  JJIi CaMOpa3BUTHS U
HEMpPEephIBHOIO 00pa30BaHMUs, EIOCTHOCTD OOLIEKYIbTYPHOTO, JUYHOCTHOTO U [T03HABATEIBHOTO Pa3BUTHUS
JUYHOCTH 00YyJaIOIUXCSl.

B nporpamme mno Maremaruke ydTe€Hbl uWIeM U noJokeHus KoHuenuuu pasBuTHA
MaTeMaTudeckoro oopasoBanus B Poccuiickoit @eaepanun. B cooTBeTCTBUM ¢ Ha3BaHMEM KOHIICTIIUH,
MaTeMaTH4eckoe 00pa3oBaHUE JOJHKHO, B YACTHOCTH, IPEIOCTABIATh KAXKIOMY OOydarolemycs
BO3MOXHOCTh JOCTHKEHHUSI YPOBHS MAaTe€MaTHUYECKUX 3HAHUM, HEOOXOAWMOTo Uil JalbHEWIen
yCHelHOM ®U3HU B oOuiecTBe. IMEHHO Ha pelieHue 3Toi 3a/1a4k HalleJIeHa MporpaMma o MaTeMaTHKe
06a30BOT0O YpOBH3I.

B snoxy nudpoBoit Tpanchopmaiiuu Bcex cep ueaoBeuecKoi 1eATeIbHOCTH HEBO3MOXKHO CTaTh
00pa30oBaHHBIM COBPEMEHHBIM 4eJIOBEKOM 0Oe3 0a30BOil MaTeMaTW4YecKO MOJArOTOBKH. Y3K€ B LIKOJIE
MAaTE€MAaTHKa CIYXHUT ONOPHBIM MIPEIMETOM JUIsl U3YYEHHsI CMEXHBIX AUCIUIUIMH, a B JKU3HU IOCIIE
IIKOJIbI  pealbHOH HEOOXOJMMOCTHIO CTAHOBHUTCA HENpephIBHOE OOpa3zoBaHHE, 4YTO TpedyeT
MOJIHOIICHHON 0a30Boii 00111e00pa30BaTEIbHON MOATOTOBKM, B TOM YHCIE M MaTeMaTH4eCKOH. JTo
00yCIIOBJICHO TE€M, UTO B HAIllM JHHU PACTET YUCIIO CIEHUATBHOCTEH, CBSI3aHHBIX C HEMOCPEICTBEHHBIM
MPUMEHEHHEM MaTEeMaTUKU: U B cdepe SKOHOMHKH, U B OM3HECe, U B TEXHOJOTHYECKUX 001acTax, U
Jake B TyMaHUTapHbIX cdepax. Takum obOpazom, Kpyr oOydaromuxcs, Uil KOTOPBIX MaTeMaTHhKa
CTAHOBUTCS 3HAYUMBIM MPEAMETOM, CYILIECTBEHHO PaCIIUPSIETCS.

[IpakTyeckas MOJE3HOCTh MaTeMaTHKH OOYCIOBJIEHAa TeM, 4TO €€ NPEeAMETOM SBIISIOTCS
(¢byHIaMeHTalIbHble CTPYKTYphl HAIller0 MHpa: MPOCTPAHCTBEHHbIE (OPMBI M KOJIMYECTBEHHbIE
OTHOIIEHUS OT IMPOCTEMIINX, YCBAUBAEMbIX B HENOCPEICTBEHHOM OIIBITE, 10 JOCTATOYHO CIIOKHBIX,
HEOOXOJUMBIX JUIsl pa3BUTHS HAyYHBIX U TEXHOJOIMUYECKUX HeH. be3 KOHKpeTHhIX MaTeMaTH4eCKuX
3HAHMW 3aTPyJHEHO IOHMMAaHUE NPUHIUIIOB YCTPONCTBA M MCIIOJIb30BAHMS COBPEMEHHON TEXHUKH,
BOCIPUATHE W MHTEPIpeTalusi pa3HOOOpa3HOW COLMANbHOM, HSKOHOMHYECKOW, MOIUTHYECKON
uHpopmanuu, MaaodpGeKTUBHA MOBCETHEBHAs MpPaKTHYecKas JesTeabHOCTh. KakoMy denoBeky B
CBOEH JKM3HM INPUXOJUTCS BBIIOJHATH JIOCTATOYHO CIJIOKHBIE PAacd€Tbl U COCTaBIATh HECIIOKHBIE
JITOPUTMBI, HAaXOJUTh HY)KHbIE (OPMYJbl U MPUMEHATh HMX, BJIAAETh MPAKTUYECKHUMH MpUEMaMH
reOMETPUYECKUX H3MEPEHUIl W MOCTPOEHUH, 4uTaTh HH(OPMAIUIO, NPEACTaBICHHYIO B BHUAY



TabauIl, IUarpaMMu rpadukoB, KHUTb B YCIOBHAX HEOIPENETIEHHOCTH M MOHMMATh BEPOSTHOCTHBIN
XapakTep CIydalHbIX COOBITHI.

OnHOBpPEMEHHO € paciIupeHueM chep MPUMEHEHHs] MAaTeMAaTHKH B COBPEMEHHOM OOIIECTBE BCE
0ojiee BaXXHBIM CTAHOBHTCS MAaTEMAaTUYECKHH CTWJIb MBIIUICHUS, MPOSBISIONIUIACS B ONpPeneIEHHBIX
YMCTBEHHBIX HaBbIKaX. B mpoiiecce u3yueHus MaTeMaTuky B apceHal IpUEMOB U METOJIOB MBIIIUIEHUS
YeJI0BEKA ECTECTBEHHBIM 00pa30M BKIIIOUAIOTCSA UHAYKLUSA U JeAYKIUS, 0000IIeHHe 1 KOHKPETHU3allUs,
aHaTM3 M CHUHTE3, KIacCUUKAIMsI W CHCTEeMaTh3anus, adcrparupoBanue M aHaIoOrus. OOBEKTHI
MaTeMaTUYECKUX YMO3aKIIOUEeHUH, IPaBUjIa UX KOHCTPYMPOBAHUS PACKPBIBAIOT MEXaHU3M JIOTMUYECKUX
MOCTPOEHH, CHOCOOCTBYIOT BBIpAOOTKE yMEHHs (OPMYIMPOBaTh, OOOCHOBHIBATh M JIOKAa3bIBAThH
CYXJICHHUS, TEM CaMbIM Pa3BUBAIOT JIOTHYECKOE MBIIIUIEHHE. MaTeMaTrnke NpUHAUIeKUT Beaylas pojib
B (OPMHUPOBAHUU AITOPUTMUYECKON KOMIIOHEHTHI MBILIUIEHHS M BOCIHMTAHUM yYMEHUH JelcTBOBATh
[0 33JIaHHBIM aJTOPUTMAaM, COBEPILIEHCTBOBATh M3BECTHBIE W KOHCTPYyHpOBaTh HOBble. B mpouecce
pelIeHns 3a7a4 — OCHOBHOM y4eOHO AesITENbHOCTH Ha ypOKaX MaTeMaTUKU — Pa3BUBAIOTCS TBOPUECKAsI
Y IPUKJIaHAs] CTOPOHBI MBIIIIJICHHS.

OO0yueHue mMaTeMaTuKe 1a€T BOZMOXKHOCTh Pa3BUBATh y 00yUaIOMINXCS TOYHYIO, PallMOHATIbHYIO
u UHQOPMATUBHYIO pedb, YMEHHE OTOMpaTh HaubOojee MOJIXOJSIINE SI3bIKOBbIE, CHUMBOJIMYECKUE,
rpaduyeckue cpeacTna JUlsl BRIpAXKEHUS CY)KJIEHUH U HAIJISIIHOTO MX MPEICTaBJICHNUS.

Heob6xo1uMbIM KOMIOHEHTOM 001l KyJIbTYpbl B COBPEMEHHOM TOJIKOBAaHUU SIBISIETCS oOIiee
3HAKOMCTBO C METOJAaMH MO3HaHMs JCHCTBUTENBHOCTH, MPEACTaBICHHE O TMpPEeaMETe U METOoJe
MaTeMaTHKH, €ro OTIMYMS OT METOJOB €CTECTBEHHBIX M TYMaHHTAPHBIX HayK, 00 OCOOEHHOCTSIX
IPUMEHEHHUs] MaTeMaTHKH JJs pPELICHHUs HaydyHbIX M MPUKIAAHBIX 3agad. Takum oOpasowm,
MaTeMaTu4eckoe 0Opa3oBaHUEe BHOCUT CBO BKJIaJ B (popMupoBaHue OOIIEl KyIbTyphl UEIOBEKA.

N3yueHne MaTeMaTHKH CHOCOOCTBYET 3CTETHMUECKOMY BOCIUTAHMIO YEJIOBEKAa, MOHMMAHUIO
KpacoThl U U3AIECTBA MATEMATUYECKUX PACCYKICHU, BOCIPUATHIO TEOMETPUUYECKHX (POPM, YCBOCHHUIO
UJEU CUMMETPHH.

[IpuopurernpiMu 1iesIMU 00y4ueHust MaTeMaTuke B 10—11 kiraccax Ha 6a30BOM ypOBHE SIBJISIIOTCS

(dbopMUpOBaHKE IEHTPAIBHBIX MATEeMAaTUYECKHX MOHATUN (YUCIIO, BEIMYMHA, T€OMETpUYECKas
durypa, TmepeMeHHas, BEpPOATHOCTb, (yHKIUS), O0OECIEeYMBAIOUINX MPEEMCTBEHHOCTh H
MEPCIEKTUBHOCTh MaTEMaTHUYECKOT0 00pa3oBaHMs 00ydaroIuXCs;

nojBeneHue OOYy4aromMXCsl HAa JOCTYMHOM JUIi HUX YpPOBHE K OCO3HAHUIO B3aWMOCBS3U
MaTeMaTUKd U OKpYKalolero Mupa, MOHMMaHHE MaTeMaTHUKM KaK 4YacTH OOmed KyJbTypbl
YeJI0BEUECTBA;

pa3BUTHE HHTEIEKTYaJbHBIX M TBOPUYECKHUX CIOCOOHOCTEW O0O0YydYaroIuXcs, MO3HABaTENbHOM
AKTUBHOCTH, HCCJIEOBATENbCKUX YMEHHH, KPUTUYHOCTH MBIILJICHUS, HHTEpeca K HU3YyYEHUIO
MaTeMaTUKU;

¢dbopmupoBanre (yHKIMOHATBHOW MaTeMaTUYeCKOW TpPAaMOTHOCTH: YMEHHUs paclo3HaBaTh
MaTeMaTHYeCKHE AacCMeKThl B PealbHBIX KU3HEHHBIX CHUTYAIUSX U [IPU U3YYCHUU APYTUX Y4eOHBIX
MpPeIMETOB, MPOSBICHUS 3aBUCHUMOCTEH U 3aKOHOMEPHOCTEH, (OpMyIHpOBaTh HMX Ha S3BIKE
MAaTE€MAaTHKHU U CO3/1aBaTh MAaTEMATUUYECKHE MOJIEIH, IPUMEHATh OCBOEHHBII MaTeMaTH4eCKUH anmapar
JUISL pEelIeHUs] MPAKTUKO-OPUEHTUPOBAHHBIX 3a]a4y, MHTEPIPETHUPOBATh U OLEHUBATH IOJYYCHHbBIC
pe3ynbTaThl.

OCHOBHBIMHU JIMHUAMH cojiepkanusi MatemaTuku B 10-11 kmaccax SIBISIFOTCS:
«Ywucna v BEIYUCICHUS», «ANTe0pay («Anredpandeckue BRIpaKEHUN, «YPaBHEHUS U HEPABEHCTBAY),
«Hagana marematudeckoro aHammza», «leomerpus» («I'eomerpuueckue GUTYpPHl U UX CBOHCTBaY,
«3MepeHne reoMeTpUYECKUX BEIMUUHY), «BeposITHOCTh U cTaTUCTUKAY. [laHHbIE TMHUM pPa3BUBAIOTCS
napajuieNibHO, KaXKJash B COOTBETCTBUHM C COOCTBEHHOMW JIOTMKOW, OJJHAKO HE HE3aBUCHUMO OJHA OT
JPYro#, a B TECHOM KOHTAaKTe U B3auMoaelcTBuu. Kpome »Toro, nx ooweaAnHsIeT



JIOTMYECKAasi COCTABIAIOIIAsA, TPAAMIMOHHO TPHCYIIAs MaTeMaTHKe W TPOHU3BIBAIONIAS BCE
MaTeMaTH4eCKHue Kypchl U cojqiepkatenbhbie muaun. ChopmynmupoBanHoe B PI'OC COO tpeboBanue
«BIAJICHHUE METOJaMHU J0Ka3aTeJIbCTB, AJITOPUTMAMH peIIeHUs 3ajad, yMeHue (popMyaupoBaTh
OTIpeIeNIeHus, aKCHOMBI U TEOPEMBI, IPUMEHSATh UX, MPOBOJMUTH JI0Ka3aTeIbHbIE PACCYKICHUS B XOJE
peleHus 3a1a4» OTHOCHUTCS KO BceM y4eOHBIM Kypcam, a (OpMHUpOBaHHE JIOTHUECKHX YMEHHIA
pacrmpezensercsa Mo BceM TrojamM oOydeHHs Ha YPOBHE CpeIHEro o0miero oopa3oBaHusl.

B cootBerctBuu ¢ ®I'OC COO maTemaTuka ABISETCS 00S3aTEIBHBIM MPEIMETOM Ha JaHHOM

ypoBHe 00pa3zoBanusi. [I[porpamMmmoii mo MaTeMaTHKe PeayCMaTPUBACTCS U3YUeHHE YIeOHOTO IpeIMeTa
«MareMaTuka» B paMKax TpEX y4eOHBIX KYpPCOB:
«Anrebpa W Hayajga MaTeMaTH4YecKOro aHaimms3a», «l'eomerpus», «BeposSITHOCTP M CTaTHCTHKAY.
®opMHpOBaHUE JIOTUIECKUX YMEHHH OCYIIECTBISETCS Ha MPOTSHKEHUH BCeX JieT 00ydYeHHs Ha YPOBHE
cpeaHero oOmiero oOpa3oBaHMs, a AJIEMEHTHI JIOTHKH BKIIIOYAIOTCS B COJEpPKaHWE BCEX HA3BAHHBIX
BBIIIIE YYEOHBIX KYPCOB.

OO11ee ynciio 9acoB, peKOMEHIOBAHHBIX JUIs M3ydeHns MareMaThku — 340 gacoB: B 10 kmacce —
170 gacoB (5 wacoB B Henmenmo), B 11 kimacce — 170 gvacos (5 wacoB B Hemesio).



INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMbI
IO MATEMATHUKE HA YPOBHE CPEJHEI'O OBIIET'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIbTATHI

B pesynbrate mM3ydeHHs MareMaTHKA Ha YPOBHE CpPEIHEr0 00Imero oOpa3oBaHHS Y
oOyuatomierocs OyayT chOpMHUPOBAHBI CIICTYIONTUE JIMYHOCTHBIC PE3yIbTATHI:

1) rpasaanckoro BocnuTaHus: chOpPMHPOBAHHOCTD TPAKIAHCKOM TTO3HINN 00yJatOEerocs
KaK aKTUBHOIO M OTBETCTBEHHOIO YJICHA POCCHICKOrO OOIIeCTBA, MPEACTABICHUE O
MaTeMaTHYECKUX OCHOBAX (DYHKIIMOHUPOBAHUSI PA3JIMYHBIX CTPYKTYP, SIBJICHUH, IPOIIEITyp
rpaXKIaHCKOro o0rmiecTBa (BBIOOPHI, OMPOCHl U JIPYrO€), YMEHUE B3aUMOJIEHCTBOBAThH C
COMAJIbHBIMH MHCTUTYTaMH B COOTBECTCTBUU C UX (1)YHKIII/I$IMI/I 1 Ha3HAYCHHEM,

2) NATPUOTUYECKOT0 BOCIHUTAHHMSA: COOPMUPOBAHHOCTh POCCUHCKOM  TIpakJIaHCKOU
WJICHTUYHOCTH, YBAXXEHUSA K MPOLIJIOMY W HACTOSIIEMY POCCUHCKONW MaTeMaTHKH,
[IECHHOCTHOE OTHOUIIEHHWE K JOCTHKEHUSM POCCHICKMX MAaTEMAaTUKOB W POCCHICKOU
MaTE€MaTHYE€CKOM IIKOJIbI, MCIOJIb30BAaHUE HSTUX JOCTH)KEHMA B JIPYTHX Haykax,
TEXHOJIOTHSX, c(hepax SKOHOMHKHU;

3) AYXOBHO-HPABCTBCHHOI'0 BOCIIMTAHUNA: OCO3HAHUC NYXOBHBIX HeHHOCTeﬁ pOCCHfICKOFO
Hapoaa, CQHOPMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, JTHYECKOTO IOBEICHUS,
CBA3aHHOI'O C MPAKTUYCCKUM TMPUMCHCHHEM )IOCTI/I)KGHI/Iﬁ HAayKM HW JOCATCIIBHOCTBIO
y4€HOTO, 0CO3HAHUE JINYHOTO BKJIaJa B MOCTPOEHUE YCTOWYUBOTO OyIyIIEro;

4) ICTETUYECKOI0 BOCIUTAHHUSA: ICTCTHUYCCKOC OTHOIICHHME K MHUPY, BKIKOYad OJCTCTUKY
MaTeMaTHYEeCKMX 3aKOHOMEPHOCTEHW, OObeKToB, 3adad, penieHUuH, pacCyXICHUH,
BOCIIPUMMYHUBOCTh K MATEMAaTUYECKUM acTIeKTaM pa3IMYHbIX BUJOB UCKYCCTBA;

5) ¢puznueckoro BocnuTaHusi: cHOPMUPOBAHHOCTh YMEHHS MPUMEHATh MaTeMaTHYECKHE
3HAHMS B MHTEPECax 3/I0pOBOT0 U 0€301acHOro o0pasa KU3HH, OTBETCTBEHHOE OTHOIIIEHHE
K CBOEMY 3/I0pOBBIO (3J0pOBOE MHUTaHUE, COATaHCUPOBAHHBIN PEXUM 3aHITUN U OTAbIXA,
perynspHasi (u3nueckas aKTUBHOCTbH), (PU3MUECKOE COBEPIICHCTBOBAHUE MPHU 3aHATUIX
CHOPTUBHO-03/IOPOBUTEIILHON JIESTEIIBHOCTHIO;

6) TPYOBOI0 BOCIHMTAHHUSI: TOTOBHOCTh K TPYAY, OCO3HAHHE IICHHOCTH TPYAOJIOOHS,
HHTEpEC K pa3audHbiM cdepaM npodhecCHOHATBHOW ACSITEIBHOCTH, CBSI3aHHBIM C
MaTeMaTUKOH U €€

MPUIOKECHUSIMM, YMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOp Oyaymied mnpodeccun u

peann30BbIBaTh COOCTBEHHBIC JKU3HEHHBIC IUIAHBI, TOTOBHOCTH M CIIOCOOHOCTh K

MaTeMaTH4eCKOMY O00pa30BaHUI0O U CaMOOOpa30BaHHIO HAa MPOTSHKEHUM BCEH IKU3HH,

TOTOBHOCTh K AaKTUBHOMY Yy4YacTHIO B pPEIICHWH MPAKTHUYECKUX 3ajad MaTeMaTH4eCKOU

HaIpaBJICHHOCTH;

7) 3KOJIOTHYeCKOr0 BOCHMTAHMS: C(OPMHPOBAHHOCTh  SKOJIOTUYECKOH  KYyJIBTYpHI,
[IOHMMaHUE BIUSHUS COLIMATIbHO- SKOHOMMYECKHX MPOLIECCOB HA COCTOSIHUE IPUPOJAHOM U
COLIMAIBHOM Cpezbl, OCO3HAaHME TIJI00AJBHOIO XapakTepa 3SKOJIOIMYECKHX IpoliieMm,
OpHUEHTAaIMsl Ha NMPUMEHEHHE MaTeMaTUYeCKUX 3HAaHUM JUIs pelleHus 3ajgad B o0jacTu
OKPY’KAIOILIEH CpeJipl, MIIAHUPOBAHUE MOCTYIIKOB M OLIEHKH MX BO3MOXKHBIX MOCJIEICTBUN
JUI OKpYXKaroIle Cpenpl;

8) nennocru HAY4YHOI'0 TO3HAHMSA: c(OpMHPOBAHHOCTH MHUPOBO33pEHUS,



COOTBETCTBYIOILIEI'O COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYyKU U OOIECTBEHHOM MPAKTUKH,
MOHMMaHNE MAaTEeMaTUYECKOW HAYKH KakK C(epbl YeTOBEUECKON AEATEIHOCTH, 3TAoOB €€
Pa3BUTHS U 3HAUUMOCTH U1 Pa3BUTHUS IMBUIIM3ALIMY, OBJIAJICHUE S3bIKOM MaTEMaTHKU U
MaTeMaTHYECKON KyJIbTypOl KaK CpPEJCTBOM IIO3HAHUS MHUPA, TOTOBHOCTbH OCYIIECTBISATh
IIPOEKTHYIO U UCCIIEJ0BATENBCKYIO AEATEIbHOCTh HHAUBUAYAIBHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIbTATBI
B pesynbraTe u3ydyeHus MaTeMaTHKH Ha YPOBHE CPEeTHETO 00IIero oopa3oBanus y 00y4aromerocs
OyayT chopMHUPOBAHBI TIO3HABATEIILHBIC YHHUBEPCATbHBIC YU4COHbBIC ICHCTBHS, KOMMYHUKATHBHbBIC
YHHUBEpCaJIbHbIE yueOHbIE NEUCTBUS, PETYISATUBHbIE YHUBEPCAIbHbIE yUEOHbIE NEHCTBHUS,
COBMECTHAS eI TEIBHOCTD.
IMo3naBaTenbHble YHMBepcAdbHbIe y4eOHbIE JelHCTBUSA
Ba3oBble Joruveckue aeicTBUA:

BBIABJIATE U XApPAKTCPU30BATH CYIHICCTBCHHBIC NPU3HAKU MATCMATUYCCKUX 06"I>GKTOB,
MOHATHM, OTHOLIEHUH MEXAY TMOHATUSAMH, (OPMYIUPOBATh ONPENCIICHUs TOHATUH,
yCTaHABIWBATh CYIIECTBEHHBIM TPU3HAK KIAacCU(PHUKAIMKA, OCHOBAHUS Il 000OIICHUS U
CpaBHEHU:A, KPUTEPUH IIPOBOIUMOI0 aHAIIA3a;

BOCIIPUHUMATh, (HOPMYIUPOBaTh U NMPeoOpa3oBbIBATH CYXKICHMS: yTBEPAUTEIbHBIE U
OTPULATCIIBHBIC, CIUHUYHBIC, YHACTHBIC U 06mne, YCIIOBHBEIC,

BBIABJIATE MATEMATHYCCKHUE 3aKOHOMCPHOCTHU, B3aUMOCBA3H W ITPOTHUBOPECUUA B q)aKTaX,
JaHHBbIX, Ha6J'IIO)IeHI/I${X u YTBECPKIACHUAX, npeainaratb KPUTCPpUU [JId BBIABJICHUA
3aKOHOMEPHOCTEN U TPOTUBOPEUUIL;

ACIaTh BBIBOJIbI C HCIIOJIB30BAHWEM 3aKOHOB JIOTHKH, ACAYKTHBHBIX W WHAYKTHBHBIX
YMO3aKJIIOUYEeHUH, YMO3aKIIOUEHUI TI0 aHAJIOTHH;

MIPOBOJUTH CAMOCTOSATENBHO JI0Ka3aTeIbCTBA MATEMAaTHUECKUX YTBEPXKIECHUH (TIpsSMBbIe
U OT MPOTHBHOIO), BHICTpAaUBaTh apryMEHTAIMIO, NMPUBOJIUTH MPUMEPHl U KOHTPIPUMEDPHI,
000CHOBBIBAaTh COOCTBEHHBIE CYX/IEHUS U BBIBOJIBI;

BBIOMpaTh Croco0 pemieHuss ydeOHOW 3amauu (CpaBHHBATh HECKOJIBKO BapHUaHTOB
pelieHus, BbIOMpaTh HauOoJiee MOAXOASAIIUNA C Y4ETOM CaMOCTOSITENIHO BbIJEIEHHBIX

KPUTEPHEB).
Ba3oBble ucciienoBarejbcKHue AeliCTBUSA.
HCIIOJIb30BaTh BOIIPOCHI KaK  HCCIIeN0BaTEIbCKUI WHCTPYMEHT ITO3HAHMS,

(dopMynupoBaTh  BOIPOCHI, (UKCHPYIOLUIME MPOTUBOPEUHME,
npobsemMy, yCTaHaBIMBaTb UCKOMOE M JaHHOE, (hOpPMUPOBATh I'MIIOTE3Y, apIyMEHTHPOBATh
CBOIO [TO3UILMI0, MHEHHE; IPOBOIUTH CaMOCTOSATEIBLHO CIUIaHUPOBAHHBIN

9KCIIEPUMEHT, UccieI0BaHHe
[0 YCTQHOBJICHUIO OCOOCHHOCTEH MaTeMaTH4ecKOro OO0beKTa, SBJIEHUS, Ipolecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXIy 00bEeKTaMU, SBICHUSIMHU, IIPOLIECCaMU;

CaMOCTOATENIbHO  (popMyiaupoBaTh 0000LIEHMS W BBIBOABI IO  pe3ylbTaTam
NIPOBEAEHHOTO HAOIIONEHUs, HCCIIEAOBAaHMs, OLIEHUBAaTh JOCTOBEPHOCTb IOJYYEHHBIX
pe3yabTaToB, BEIBOJIOB U 0000IIEHUI;

IIPOrHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOLIECCa, & TAKXKE BBIABUTaTh MPEAIOJIOKEHHS
0 €ro pa3BUTHUU B HOBBIX YCIIOBHUSX.

Padora ¢ unpopmanueii:

BBISBJIATH JePUINTHI HH(OPMAIIMHY, JTAHHBIX, HEOOXOAMMBIX /Il OTBETA Ha BOIPOC U JUIs
pEelLIeHNs 3a/1a4H;

BbIOMpaTh MHGPOPMALMIO U3 HCTOYHHUKOB PA3IUYHBIX THIIOB, aHAJIW3MPOBATH,
CHCTEMaTU3UpOBaTh W MHTEPIPETUPOBATh HMH(MOPMAIMIO pA3IUYHBIX BHUAOB M (opMm



IIPEACTaBIICHUS;

CTPYKTYpUpOBaTh  HMH(OpMALUIO, TPEACTaBIATH e B  pPasaUuyHBIX  (opMmax,
WLTIOCTPUPOBATH IPahuvecKu;

OILICHUBATh HAAEKHOCTh MH(POPMALMU IO CAMOCTOSITENFHO CHOPMYIUPOBAHHBIM
KPUTEPHIM, CHOPMYITHUPOBAHHBIM CAMOCTOSTEIBHO.

KoMMmyHukaTuBHBIE YHHBepcaibHble y4eOHbIe JeiiCTBHUS:

BOCHPUHUMATh U (POPMYIUPOBATH CYXKIEHUS B COOTBETCTBHH C YCIOBHUSMH U LEISIMHU
oOIIeHus, SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUYKY 3PEHUS B YCTHBIX M IMMHCHhMEHHBIX
TEKCTaX, JaBaTh IIOSCHEHMs [0 XOJy pEUIeHUs 3aJadd, KOMMEHTHPOBATH IOJTY4ECHHBIN
pe3yibTar;

B X0Jie 00CYKJIEHHS 3a/1aBaTh BOIPOCHI M0 CYLIECTBY 00CYKIaeMOIl TeMBbI, IPOOIEMBI,
penraeMoi 3a/1a4u, BBICKA3bIBaTh WJIEHU, HALIEJICHHBIE HA MTOUCK PELICHUs, CONIOCTABIATH CBOU
CYXJEHHUS C CY)KIEHUSMHU APYTUX YYaCTHUKOB Juajiora, oOHapyKMUBaTh pa3IMule U CXOJICTBO
MO3ULIUHI, B KOPPEKTHOU hopme popMyInpoBaTh pa3HOTIACHS, CBOU BO3PaKEHUS;

MIPEACTABIIATh PE3YNbTaThl PEIICHUS 3a/1a4H, SKCIIEPUMEHTA, MCCIIEIOBAHUs, IIPOEKTA,
CaMOCTOSITEJIbHO BbIOMpaTh (opMaT BBICTYIUIEHUS C Y4€TOM 3ajad MpPE3CHTAlud U
0COOEHHOCTEHN ayAUTOPHH.

PerynsiTuBHbIe yHMBeEpCaJbHbIe y4eOHbIE JeiiCTBUA

Camoopranuszanus:

COCTaBJIATh IUIAH, QJITOPUTM pPELIEHUsS 3aJaud, BbIOMpaTh COCO0 peleHus ¢ y4€TOM HMEIOUIUXCs
PECYpPCOB M COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATh U KOPPEKTUPOBATH BApUAHTHI PEIICHUI
¢ y4€TOM HOBOM MH(pOpPMaLIUU.

CaMOKOHTPO/1b, IMOLHOHAIbHBII HHTE/JIEKT:

BIQJIeTh HABBIKAMM [103HABaTEIbHOM pe(UIeKCHHM KaK OCO3HAHMs COBEpIIAEMBIX JEHCTBUHA U
MBICIIMTEIBHBIX MPOLECCOB, UX PE3yIbTAaTOB, BIAAETh CHOCOOAMU CaMOIIPOBEPKH, CAMOKOHTPOJIS
IpoLecca 1 pe3yJibTaTa pelIeHUs] MaTeMAaTUIECKON 3a/1a4H;

IIPEIBUIIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTbh IIPH PELICHUM 3a1a4l, BHOCUTb KOPPEKTHUBHI B
NEeATeNbHOCTh HAa OCHOBE HOBBIX OOCTOSITENBCTB, AAHHBIX, HAWJEHHBIX OLIMOOK, BBISBICHHBIX
TPYAHOCTEH; OIICHMBATH COOTBETCTBHUE peE3ylbTaTa LEJIW U YCIOBUSAM, OOBACHATh HPUYMHBI
JOCTHDKEHUS] WJIM HEOCTH)KEHUS PE3YJIbTAaTOB JESTEIbHOCTH, HAaXOAUTh OLIMOKY, JaBaTh OLEHKY
PUOOPETEHHOMY OIIBITY.

CoBMmecTHast JeATEJIbHOCTD:

IIOHMMAaTh M HCIOJb30BaTh MPEUMYILIECTBA KOMAHIHOW W MHAMBUAYaJIbHOM paOOTHI MpU peLICHUU
yueOHbIX 3a/a4, IPUHUMATh 1€Jb COBMECTHOH JE€SATEIbHOCTH, IUIAHHUPOBATh OPraHU3aLHUIO
COBMECTHOM pabOThl, pacrpeesaTh BUAbI paboT, 10roBapuBaThcs, 00CYK1aTh MPOLECC U PE3YabTaT
pa0oTbl, 0000IaTh MHEHHUS HECKOJbKUX JIHOJAEH; yyacTBOBaTh B TIPYNIOBBIX (opmax pabOThI
(o6cyxneHus, OOMEH MHEHHUH, «MO3rOBbI€ HITYPMbI» U UHBIE), BBIIOJIHATH CBOIO YacTh pabOThHI U
KOOPJIMHUPOBATh CBOMAEUCTBHUSA C IPYTMMM WICHAMH KOMaH/Ibl, OLIEHUBATh KAYECTBO CBOErO BKJa/la
B OOIIMIA IPOAYKT 10 KpUTEPUAM, cHOPMYIMPOBAHHBIM YJaCTHUKAMU B3aUMOJICHCTBUS.

NNPEAMETHBIE PE3YJIbTATbI
[IpenmeTHble pe3yabTaThl OCBOCHHS NPOrpaMMbl 10 MaTeMaThKe Ha 0a30BOM YpPOBHE Ha YpOBHE
cpeaHero o0iiero o0pa3oBaHUs MPEACTaBIEHbI O TOaM 00Y4EHHUs B paMKax OTJEJIbHBIX y4eOHBIX
KypCOB B COOTBETCTBYIOIIUX pa3ienax MpOorpaMMbl 10 MATEMATHKE.



PABOYAS ITPOI'PAMMA YYEBHOTI'O KYPCA «AJITEBPAU HAYAJIA
MATEMATHUYECKOI'O AHAJIU3A»

Pabouas mporpamma yd4eGHOrO Kypca «Ajiredpa W Hadala MaTeMaTUYECKOTO aHAIN3a»
0azoBoro ypoBHs s obydaromuxcst 10 —11 xmaccoB paspaborana Ha ocHoBe DenepaibHOTO
rOCyJapCTBEHHOTO 00pa3oBaTENBbHOIO CTaHJApTa CpexHero oOmero oOpa3oBaHHs, C Y4ETOM
COBPEMEHHBIX MHPOBBIX TpeOOBaHU, MPEIbSBIAEMbIX K MaTeMaTH4eCKOMY OOpa3oBaHUIO, U
TpPaIUIMiA POCCUIiCKOro oOpa3oBaHus. Peanm3anms mporpamMmbl 0OecIieYMBaeT OBJAJICHHUE
KIIIOYEBBIMU KOMIICTCHUWAMHU, COCTABJIAIONIMMU OCHOBY JIsI CaMOPA3BUTHA W HCIIPCPLIBHOI'O
o0pa3oBaHusl, IEIOCTHOCTh OOMIEKYIbTYPHOTO, JMYHOCTHOTO M ITO3HABATEIHHOTO Pa3BUTHS
JTUYHOCTH 00YyJarOIUXCsl.

HEJIX U3YUEHUSA YYEBHOT' O KYPCA

Kypc «Anrebpa m Hayalla MaTeMaTHYECKOTO aHAJM3a» SBISETCS OJHUM W3 HauOojee
3HAYUMBIX B TPOTPaMME CTapIIedl MIKOJBI, MOCKOJIBKY, C OJHOW CTOPOHBI, OH OOECIeUnBaeT
MHCTPYMEHTAJIbHYIO 0a3y Uil M3y4eHMs] BCEX €CTECTBEHHO-HAYYHBIX KYpCOB, a C JApYyroit
CTOpPOHBI, (QOpPMHUpPYET JIOTUYECKOE U aOCTpAaKTHOE MBIIUIEHWE Yy4YallluXcsi Ha YpOBHE,
HEO0OXOMMOM JIJIs1 OCBOCHUS KYpCOB HH(POPMATHUKH, 00IIECTBO3HAHUS, HCTOPHH, CIOBECHOCTH. B
pamMKax JaHHOTO Kypca ydalluecs OBJIAJICBAIOT YHHUBEPCATHHBIM S3bIKOM COBPEMEHHOW HAYKH,
KoTopas (opMyJIupyeT CBOM TOCTHKEHUS B MaTeMaTu4eckoil popme.

Kypc anreOpbl 1 Hadan MaTeMaTHYeCKOTO aHAIM3a 3aKJIaJAbIBAET OCHOBY JIJISl YCIIEIITHOTO
OBJIQJZICHUS 3aKOHAMU (DU3HKH, XUMHUH, ONOJIOTUH, TOHNMAHHU I OCHOBHBIX TCHICHIINH SKOHOMHKH
U OOIIECTBEHHON JKM3HU, TMO3BOJSET OPUEHTUPOBATHCS B COBPEMEHHBIX ITU(PPOBBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHSX, YBEPEHHO HCIIOJIB30BaTh MX B MOBCEIHEBHOW KH3HH. B TOXe
BpeMsl OBJIaZICHUE aOCTPaKTHBIMU M JIOTUYECKH CTPOTUMH MATEMaTHYECKUMHU KOHCTPYKIUSMH
pa3BHUBaeT yMEHHE HAXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh WCTHHHOCTH YTBEPXKICHHS,
WCIIOJIb30BaTh O0OOIIEHHEe W KOHKPETU3AIHMIo, a0CTparupoBaHWE M aHAIOTHIO, (opmMupyer
KpPEaTUBHOE U KPUTHUYECKOE MBIIUICHHE. B X0/1e u3ydyeHus: anreOpbl 1 Havall MaTeMaTHYECKOTO
aHajM3a B CTapIIei IIKOJIC YYalluecs MOJYYaloT HOBBIA OMBIT PEHICHUS MPUKIATHBIX 33jad,
CaMOCTOSITEJIBHOTO ~ TIOCTPOCHHS ~MAaTEMaTHYECKHX MOJENeH peallbHbIX  CUTYyallMid |
WHTCPIPETAIIMA  TIOJYYCHHBIX PEIICHUH, 3HAKOMATCA C MNpUMEpaMH MaTeMaTHYECKUX
3aKOHOMEPHOCTEH B MpPHPOJE, HAYKE W B HCKYCCTBE, C BBIJAOIIUMUCS MaTEMAaTHUYCCKUMHU
OTKPBITUSIMU U UX aBTOPAMH.

Kypc o6naaeT 3HaYUTEIBHBIM BOCITUTATEIBHBIM TIOTEHIIMATIOM, KOTOPBIH peain3yeTcst Kak
4yepe3 yueOHbI MaTepuall, COCOOCTBYIOINUN (POPMHUPOBAHUIO HAYYHOTO MUPOBO33PCHHUS, TaK U
gyepe3 crnenuduky y4eOHOU NesTeTbHOCTH, TPEOYIOIIeH CaMOCTOSITEIBHOCTH, aKKypaTHOCTH,
MPOJIOJDKUTEILHON KOHIIEHTPAIIMA BHUMAHHUS M OTBETCTBEHHOCTH 3a MOJYYCHHBIH PE3YJIbTaT.

B ocHoBe Meroauku 0OyueHHs] anreOpe WM HavalaM MaTeMaTHYeCKOTO aHaIn3a JICKUT
JeSITeNbHOCTHBIN MPUHIIUT O0yUYEeHHUS.

CrpykTypa Kypca «Anrebpa 1 Hadajga MaTeMaTHYECKOTO aHAIN3a» BKIIOYAET CIEIYIOIINe
coJiepKaTeNbHO-METONYecKre JHHUU: «Uucna U BblUUCICHUS», «DYHKIUU U TpaQuKu,
«YpaBHEHHUS U HepaBEHCTBa», «Hauana mMareMaTuyeckoro aHanus3a», «MHOXKECTBA U JIOTHKa.
Bce ocHOBHBIE coaep:KaTeNbHO-METOJAUYECKUE JTIMHUU HM3y4aloTCs Ha MPOTSDKEHUU JIBYX JIET
oOyueHusi B cTapliel IIKOJIe, ECTECTBEHHO AOIOINHSSA IPYT JApyra M TMOCTENEHHO HACHIMIAsCh
HOBBIMM TEMaMU W pazfenamu. JlaHHBIA Kypc SBISETCS HWHTETPATUBHBIM, IOCKOJIBKY



oObenuHsieT B ce0e CoJepKaHME HECKOJbKUX MAaTeMaTW4YeCKHX AUCHUUIUIMH: anredpa,
TPUTOHOMETPHUSI, MATEMAaTUUECKUI aHaIN3, TEOPUSI MHOXKeECTB U Ap. I1o Mepe Toro xak ydaiuecs
OBJIaZICBAIOT BCE OoJice IMMPOKMM MATEMAaTHUYECKUM ammaparoM, y HHUX IOCIEI0BaTEIbLHO
(dopMHUpyeTCSI U COBEPIICHCTBYETCSI yMEHHE CTPOUTh MAaTEMaTHYeCKyl0 MOJETbh pPEealbHOM
CUTYyalluW, MPUMEHATh 3HAHUs, TOJy4eHHBIE B Kypce «Anrebpa M Hadajga MaTeMaTHYECKOTO
aHaJIM3a», Ul PELIEHUS] CAaMOCTOSATEIbHO CPOPMYIUPOBAHHON MaTEMaTUUECKOM 3a/1auM, a 3aTeM
UHTEPIPETUPOBATH MOJTYYECHHBIN pe3ysbTaT.

CopepxarenbHO-MeTOAMYECKas IMHUSA «Huca ¥ BBIYUCIIEHU» 3aBepLIAeT (POPMUPOBAHUE
HABBIKOB HCIIOJIb30BaHMS JICHCTBUTEIBHBIX YHCEN, KOTOpOe ObIJIO HAYaTO B OCHOBHOM mIKosie. B
crapmieil mkojie ocoboe BHUMaHUE yAenseTcs (OPMUPOBAHHUIO TPOYHBIX BBIYHCIUTEIBHBIX
HAaBbIKOB, BKJIIOYAIOIIMX B ce0s MCIOJb30BAaHUE PAa3IMUYHBIX (OpPM 3alMCHU AECHCTBUTEIHHOIO
4yclla, YMEHUE PALMOHAIBHO BBINOJHATH JEHCTBUS C HUMH, JIeNaTh MPUKUIKY, OLCHUBAThH
pe3ynpraT. OOyuyaromuecsi MOJY4YarOT HABBIKM MPUOIMKEHHBIX BBIYMCICHHUN, BBIMOJIHEHUS
NEUCTBUI ¢ yHMCliaMU, 3allMCAHHBIMHM B CTaHIApTHOW (opMme, UCTOJIb30BaHMSI MaTEMATUYECKUX
KOHCTAaHT, OLICHUBAHUS YUCIIOBBIX BbIPAXKEHUM.

JIuaus «YpaBHEHHUS M HEPABEHCTBA» peaiu3yeTcss Ha MPOTSKEHUM BCEro oO0ydeHHs B
CTapuieil IIKoJie, MOCKOJBbKY B KaXKJIOM pazjielie IporpaMMbl IPEIyCMOTPEHO pelIeHHe
COOTBETCTBYIOIINX 3a7a4. OOyyaroniyecs: oBiIaIeBal0T pa3IMuYHbIMU METOJAMH PEIICHUS LIETbIX,
paloHaIbHBIX, UPPALIMOHATILHBIX, TOKA3aTENbHBIX, JJOTAPU(PMUUECKUX U TPUTOHOMETPUYECKUX
ypaBHEHUM, HEPABEHCTB U UX cucTeM. [lomyueHHble YMEHHS UCIIOJIb3YIOTCS IIPU UCCIIEJOBAaHUH
(GYHKIME ¢ MOMOUIBIO MPOU3BOJHOM, pelIeHMH MPUKIAAHBIX 3a7ad U 3a7ad Ha HaxOXICHHE
HauOOJIBIIMX U HAUMEHBIIUX 3HaueHul (QyHkuuu. JlaHHas conepkarenbHas JUHHS BKIOYAET B
ce0st Takke (HOPMUPOBAHUE YMEHUH BBITIOIHATH pacu€ThI 10 popMysiaM, IpeoOpa30BaHUs IIENbIX,
palMOHAIBHBIX, UPPALMOHAIBHBIX U TPUTOHOMETPUYECKUX BBIPAXKEHUMN, a TAKXKE BBIPAKCHUH,
coJepXkKaluX cTeneHu M Jorapudmel. braromaps wm3yueHuio anreOpandeckoro marepuana
IIPOUCXOJUT JajIbHEHIIee pa3sBUTHE AITOPUTMHUYECKOTO U a0CTPAKTHOTO MBIIUIEHUS ydyallluxcs,
(GopMHUpYIOTCS HaBBIKM JETyKTUBHBIX pAacCyXJIEHHUH, paboTbl ¢ CHUMBOJBHBIMH (hopMami,
IIPEJCTABICHHUS 3aKOHOMEPHOCTEH M 3aBMCHMOCTEH B BUJE PABEHCTB M HepaBeHCTB. AiureOpa
npeiaraer 3pQPeKTUBHbIC HHCTPYMEHTBI JUIsl PEIIEHUS IPAKTUYECKUX U €CTECTBEHHO- HayYHBIX
3aJ1a4, HarJIAJHO JEMOHCTPUPYET CBOM BO3MOYKHOCTH KaK s3bIKa HAYKH.

ConepxaTtenpHo-MeToAMYeCKast JIMHUA «DYHKIMU U TpadUKW» TECHO MeperuieTaercs ¢
JOPYTUMH JIMHUSIMH Kypca, IIOCKOJIbKY B KAKOM-TO CMBICIIE 3a4a€T IIOCIEN0BATEIBHOCTD H3YYCHHUS
MaTepuana. M3ydeHue cTerneHHOMH, MOKa3aTeIbHON, JTOrapu(pMUIECKOH U TPUTOHOMETPUUECKUX
(GyHKUUMH, UX CBOWCTB U rpadMKoB, UCHOJIb30BaHUE (YHKIMHI Ui pelieHus 3a1ad U3 Jpyrux
y4eOHBIX MPEIMETOB U PEAIbHOM KU3HU TECHO CBA3aHO KaK C MaTEMAaTU4YEeCKUM aHAJIU30M, TaK U
C pelleHrneM ypaBHEHUH U HepaBeHCTB. [Ipu 3ToM GoJiblioe BHUMaHUE yenseTcs GopMUPOBAHUIO
YMEHUS BbIpaXKaTh (OpMyIaMy 3aBUCUMOCTH MEXIY Pa3JIUYHbIMM BEIMYMHAMU, UCCIIEAO0BATh
[IOJTy4eHHbIe (DYHKIMH, CTPOUTh MX I'paduku. Martepuan 3Toi coaepkaTesIbHON JIMHUN HalleJIeH
Ha pa3BUTHE YMEHHUM M HABBIKOB, NO3BOJIAIOIINX BBIpAXKaTh 3aBUCUMOCTH MEXK]ly BEIMUYMHAMU B
pa3nuyHoOi Qopme: aHATUTUYECKOM, rpaduueckoi U cioBecHOM. Ero uzydenue crnocobcTByeT
Pa3BUTHIO AJTOPUTMHUYECKOTO MBIIUIEHHs, CHOCOOHOCTH K OOOOIIEHHI0O M KOHKPETH3alluu,
HCIIOJIb30BAHUIO aHAJIOTHUIA.

CopnepxarenpHas nnuHUsA «Hagama MaTeMaTnyeckoro aHaian3a» IMO3BOJISIET CYHIECTBEHHO
paclIMpuTh KPYr KaKk MaTeMaTHUeCKUX, TaK M MPUKIATHBIX 3aJa4, JOCTYITHBIX 00y4JaromuMmces, y
KOTOPBIX MOSIBJIIETCS BOBMOKHOCTh MCCIEI0BATh U CTPOUTDH I'padMKU (QYHKIMHA, OTIPEIeNATh UX
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HauOOJIbIINE W HAMMEHBIINE 3HAYCHUS, BBIYUCIATH IUIOMATN (GUTYp U OOBEMBI Tell, HAXOIUTh
CKOPOCTM U YCKOpEeHHMs IpoueccoB. JlaHHasg coaepaTelibHas JIMHUA OTKpPBIBAET HOBBIE
BO3MOYHOCTH IIOCTPOEHHMSI MAaTEMaTHUYECKUX MOJENEH pealbHbIX CHUTYallUil, HaXO0XIACHUS
HAaWIY4lllero peleHUs] B IMPUKIAJHBIX, B TOM YHUCIIE COLMAIbHO-3KOHOMMUYECKUX, 3aJayax.
3HaKOMCTBO C OCHOBaMH MaT€MaTHYECKOTO aHalIM3a CIIOCOOCTBYET Pa3BUTHIO aOCTPAaKTHOTO,
(opMaIIbHO-JTOTHYECKOTO U KPEaTHBHOTO MBIIIICHUS, (JOPMHPOBAHUIO YMEHUH DPacro3HaBaTh
MPOSIBJICHUSI 3aKOHOB MAaTEMAaTHKH B HayKe, TEXHHKE W HCKyccTBe. OOyyarommuecs: y3HAIOT O
BBIJAIOIIMXCS pE3yJIbTaTaX, NOJYyYEHHBIX B X0/I€ pa3BUTHS MaTEMAaTUKU KaK HayKH, U UX aBTOpax.

ConepxarenbHO-MeTOANYECKasl JIMHUSA «MHOXECTBa U JIOTMKa» B OCHOBHOM IOCBSIIEHA
3JIEMEHTaM TEOPUU MHOXKECTB. TE€0PETUKO-MHOKECTBEHHbBIE MTPEICTABICHUS TPOHU3BIBAIOT BECH
KypC LIKOJIbHOW MAaTeMaTHKU W MpeJUlaraloT Hanbojee YHUBEPCAIbHBIN SA3bIK, 00BbEANHSIOMNN
BCE pa3lenbl MaTeMaTHKU M €€ NPWIOKEHUM, OHM CBS3BIBAIOT pa3Hble MaTeMaTHYecKHe
JUCUMIUIMHBI B eauHoe 1enoe. [loaToMy BaXHO 1aTh BO3MOXHOCTh HIKOJIBHUKY IOHHUMAaTh
TEOPETUKO-MHOKECTBEHHBIH SI3bIK COBPEMEHHOM MaTeMaTHKH U HCIOJb30BaTh €ro Juist
BBIPAYKEHUSI CBOMX MBICIICH.

B kxypce «AnreOpa u Hadaga MaTeMaTHMYECKOTO aHAJIN3a» MPHUCYTCTBYIOT TaKXe€ OCHOBBI
MaTeMaTHYeCKOr0 MOJEIUPOBAHUS, KOTOPbIE MpU3BaHbl CHOPMUPOBATH HABBIKU TOCTPOCHUS
MoJieNiel peasbHbIX CUTYalluid, HCCIeI0OBaHUs 3TUX MOJIENIel ¢ MOMOIIBIO amnmnapaTta anredpsl u
MaTeMaTHYECKOr0 aHajiu3a M HWHTEepIpeTalluyd IOJIyYeHHBIX pe3ylabTaToB. Takue 3aJaHus
BIJIETEHBbl B KaXK/IbIil M3 pa3[esioB MPOrpaMMbl, MOCKOJbKY BECh MaTepuai Kypca IIHPOKO
UCIOJIb3YeTCsl [yl PeleHus MPUKIaAHbIX 3a7a4. [Ipu pemiennn peanbHbIX MPAaKTUYECKUX 3aad
yyaiiecsi — pa3BUBalOT  HAONIOAATENbHOCTh,  YMEHHME  HAXOJIUTh  3aKOHOMEPHOCTH,
a0CTparupoBaThCs, HCIOJb30BaTh AHAIOTHIO, 0000IMATh W KOHKPETHU3MPOBATH MPOOIEMY.
JlesiTenbHOCTh MO0 (POPMHUPOBAHUIO HABBIKOB pEIIEHUs NPUKIAIHBIX 3aJlad OpraHu3yercs B
IpolLecce U3y4eHus BceX TeM Kypca «Anredpa v Hauaja MaTeMaTHYecKOro aHaInu3ay.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE
B yue6HOM 1u1aHe Ha U3yueHue Kypca «Anredpa v Hadyajga MaTeMaTHYeCKOro aHaIu3a» Ha
6a3oBoM ypoBHe oTBoAMTCS 170 vacos: B 10 kiacce - 68 yacoB (2 yaca B Hezeno), B 11 kimacce
- 102 gaca (3 yaca B HeeN0).
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COJEP)KAHUE OBYYEHMSA
10 KJIACC

Ymucna v BbIYHCICHUS

Pammonanbupie uncna. OOBIKHOBEHHBIE W JECATUYHBIE ApPOOH, MPOIECHTHI, OECKOHEYHBIC
nepuoAndeckrue Apodbu. ApudMeTruueckwe Omepaluud ¢ pPalUMOHAIBHBIMUA  YHUCIIAMH,
npeoOpa3oBaHusl YHCIOBBIX BbIpaxeHHH. [lpuMeHeHne npoOell W MPOIEHTOB Ui PEIICHHS
MIPUKIIAHBIX 3a7a49 U3 PA3JIMYHBIX OTPACIEH 3HAaHUHN U PEAIbHOM KU3HU. [[eiCTBUTENIBHBIE YnCIIa.
PannonanbHble ¥ vppanyoHanbHble 4yKciaa. ApupMeTHdYecKre Oonepanuu C JeHCTBUTEIbHBIMU
yucaamu. [IpubnnxénHble BRIYMCIECHUS, paBUia OKPYIJIEHUs, IPUKHUJIKA U OLIEHKA pe3ysbTara
BeiuucieHuil. CrerneHpb c 1enbM nokazatesneMm. CtangaptHas Gopma 3amucu 1eWCTBUTEIHHOTO
yrucna. Mcnonp3oBanue mnoaxozsmied (Gopmbl 3amucu AEMCTBUTENBHBIX UYWCEN JUISl PELICHUS
MPaKTUYECKUX 3a7ad W MPEJCTaBICHUS JaHHBIX. ApUPMETHUUECKUH KOpPEHb HATypaJbHOU
creneHu. JlelcTBus ¢ apu(MEeTHUECKUMU KOPHSMHU HaTypaibHOU cTeneHu. CUHYC, KOCUHYC U
TaQHI'€HC YUCJIOBOTO apryMeHTa. APKCHUHYC, apKKOCHHYC, apKTAHT€HC YHUCIOBOIO apryMeHTa.
YpaBHeHusi U HepaBeHCTBA

ToxnectBa W ToXIecTBeHHble TpeoOpa3oBanus. [IpeoOpa3oBaHuMe TPUTOHOMETPUUECKHUX
BbIpakeHU. OCHOBHBIE TPUTOHOMETpUUYECKUE (OPMYIIBI.

VYpaBHeHue, kKopeHb ypaBHeHHs. HepaBeHCTBO, pernieHne HepaBeHCTBA. MeToJ MHTEPBAJIOB.
Pemenue nensix u IpoOHO-pallMOHATBHBIX YPAaBHEHUN U HEPABEHCTB.

Pemrenne wuppannoHanbHBIX YpaBHEHUMHM M HEPABEHCTB. PelleHWe TPUTOHOMETPUYECKHUX
ypaBHeHUN. [IpuMeHeHne ypaBHEHN 1 HEPABEHCTB K PEIICHUIO0 MaTEMAaTUYECKUX 3a/1a4 U 3a/1a4
W3 Pa3IMYHbIX 00JIaCTe HAYKHU U peaTbHOM KU3HU.

DyHKuuM U rpaguxku

OyHKIUsA, cnocoObl 3amanus GyHKiuu. [paduk ¢GyHkmuu. B3aumboo oOpaTHbie (yHKIUU.
OOGmacte ompeneneHUss W MHOXKECTBO 3HaueHwid ¢GyHkumu. Hymum ¢yskmuu. Ilpomexyrku
3HAKOMOCTOSIHCTBA. YE€THble M Heu€THble ¢QyHKUMHU. CTerneHHas (QYHKUUS C HATypaJbHBIM U
nensiM mokasareneM. EE cpoiictBa u rpaduk. CpoiictBa M Trpaduk KOpHS N-OH CTEIMEHHU.
Tpuronomerpuyeckasi OKpyXHOCTb, ONpPEJEICHUEe TPUTOHOMETPUUECKUX (PYHKUIMN UYHCIOBOIO

apryMeHTa.
Hauyana maTeMaTH4ecKoro aHajm3a
[TocnenoBarenbHOCTH, CrocoObI 3aaHus MoCeA0BAaTEIbHOCTEH. MoHOTOHHBIE

MOCJIEIOBATENNbHOCTU.  ApudMeTHdeckas U reoMeTpudeckas mporpeccuu. beckoHedHO
yObIBatoIiasi reomeTpuyeckas nporpeccus. Cymma 0€CKOHEYHO YOBIBAIOIIEH reoMeTpudecKon
nporpeccun. Popmyna CIOXKHBIX MMPOLEHTOB. lcmosib30BaHME NPOrpeccHH Jid PEIICHUs
peanbHBIX 33/1a4 NPUKIAJHOTO XapaKTepa.

MHoxecTBa M JIOTHMKA

MHoxecTBO, omnepanuu HaJa MHokectBamu. Jluarpammbl Oiinepa—BenHa. Ilpumenenue
TEOPETUKO-MHOXECTBEHHOTO aIlapara JUisi ONKUCAHUS PEAIbHBIX MPOLIECCOB U SBJIEHUW, IPHU
pElIeHNH 337249 U3 IPYTUX y4eOHBIX TPEIMETOB.

Onpenenenue, Teopema, CIeACTBUE, T0KA3aTEIBCTBO.

11 KUIACC
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Yucsia v BbIYMCTICHUS

Hatypanbnble u nensle uncna. [lpuznaku nenumocty nensix yncen. CTeneHpb ¢ pauoHaIbHbIM
noka3zatenem. CBoiictBa crenenu. Jlorapudm uncna. [lecaTuunbie U HATypalbHbIE JOTAPH(PMBI.
YpaBHeHusI H HEPABEHCTBA

[IpeoOpa3oBanue BBIpaKEHHH, coaepxammx Jorapudmel. I[IpeoOpazoBaHne BbIpaKeHHH,
COJIep)KalluX CTENEeHM C palUoOHAJIbHBIM IIOKa3aTeneM. IIpumepbl TpPUTOHOMETPUYECKHUX
HepaBeHCTB. [Ioka3arenpHble ypaBHEHUs U HEPABEHCTBA.

Jlorapudmuueckne ypaBHCHHs W HepaBeHCTBA. CHCTEMBl JTUHEHHBIX ypaBHEHUi. PermeHue
MPUKIAJHBIX 33]a4 C IOMOILBIO CUCTEMBl JIMHEHHBIX ypaBHEHUH. CHCTEMBI U COBOKYIHOCTH
palMOHAIBHBIX YPAaBHEHUN M HEPAaBEHCTB. [IpumeHeHME ypaBHEHHUM, CHCTEM M HEPABEHCTB K
PELICHNIO MaTeMaTHYEeCKUX 3aJa4 U 3a]a4 U3 pa3IMyHbIX 001acTel HayKu U peabHOM KU3HU.
DyHKIUHN U TPaPUKH

Oynkuus. [lepuoanueckue pyHxnuu. IIpomMexyTku MOHOTOHHOCTH (PYHKIMH. MakcUMyMBbl U
MHUHUMYMBI (QyHKIUU. Haunbonbinee uw HauMeHblllee 3HaUYeHHE (QYHKIIMM Ha TMPOMEXKYTKE.
Tpuronomerpuueckue QyHKIUHU, UX cBoWcTBA U rpaduku. [lokazarenpHas u jgorapupmMuyeckas
(GyHKIMH, UX CBOWCTBA U I'padUKH.

Hcnonws3oBanne rpadgukoB GyHKINN TS pEIICHUST YPABHEHHUH U IMHEHHBIX CUCTEM.
Ucnonws3oBanne rpadukoB GyHKIMHA I UCCICTOBAHUS MPOIECCOB U 3aBUCUMOCTEH, KOTOPHIS
BO3ZHUKAIOT MPU PELICHUH 3a/1a4 U3 APYTHX YU4EOHBIX MPEAMETOB U peaIbHON KU3HU.

Hayana mateMaTH4ecKoro aHaau3a

HenpepriBHble pyHKIIMK. MeToa MHTEpBAJIOB IS pelieHust HepaBeHCTB. [Ipon3BoaHas GyHKINU.
['eomeTpuuecknii 1 GU3NUECKUA CMBICIT TIPOU3BOTHOM.

[IpousBomubie 3meMeHTapHBIX (yHKIMA. DOpMynasl HAXOXKACHUS TPOU3BOJAHONW CYMMBI,
MPOM3BEICHUs M yacTHOTO (pyHKIMi. [IpumMeHeHrne mpou3BOIHOHN K MCCIIEAOBAHUIO (PYHKIIMI Ha
MOHOTOHHOCTH U 3KCTpeMyMbl. HaxoxaeHne HanboIblIero 1 HAaMMEHbBIIEeTo 3Ha4eHUs QYHKUINN
Ha oTpe3ke. [IpumeHenrne npou3BOIHOM ISl HAXO0XKACHUS HAMIIYYLIEro PEeIIeHNs B PUKIIATHBIX
3ajayax, JUIsl OMNpENeNIeHHsT CKOPOCTH IIpolecca, 3aJaHHOro (OopMylodl WM TrpapuKOM.
ITepBooOpa3znas. Tabnuia nepBooOpasHbx. MHTErpans, ero reoMeTpuuecKuii W (U3MUYECKHI
cMmbIci. Beruucnenue unterpaia no gopmyne Hetotona—Jleibnua.

INPEIMETHBIE PE3YJIbTATBI
OcBoeHue yyeOHOro Kypca «Anrebpa ¥ Hauyala MaTeMaTHYECKOTO aHAJIM3a» Ha YpPOBHE
cpeaHero ooduiero oopa3zoBaHus JIOJDKHO OOecredrBaTh JOCTH)KEHUE CIEAYIOLIUX MPEeIMETHBIX
00pa3oBaTeNIbHBIX PE3YIbTATOB!

10 KJIACC

Yuciaa v BLIYUCIEHUS

OnepupoBaTh MOHATHSAMH: PAIMOHATBFHOE U JIEHCTBUTEIBHOE UYMCIIO, OOBIKHOBEHHAs U
JecsiTuuHasi APoOb, TPOIEHTHI.

Bomonusate  apudmerrueckue oOmepanuud ¢ palUMOHATBHBIMH M JEHCTBUTEIBHBIMU
YHCIIaMH.

Boimonuate npuOmmkEHHBIE BBIYUCICHUS, HCIONB3Ys MpaBHIa OKPYIJICHHS, IeNaTh
MPUKUIKY U OLIEHKY pe3yJibTaTa BbIYMCICHUM.
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OmnepupoBaTh NOHATHSAMH: CTENEHb C LEJBIM TOKa3aTelieM; CTaHaapTHas (opMma 3amnucu
JEWCTBUTENFHOTO YHCIA, KOPEHb HAaTYpalbHON CTENEHH; HMCIIOJIb30BaTh MOIXOJSIIYI0 (OopMy
3aMMCH JEMCTBUTENBHBIX YNCEN JUIsl PELICHNs IPAKTUUECKUX 3a1a4 U IPEICTABJICHUS JaHHbIX.

OnepupoBaTh NOHATUIMU: CUHYC, KOCUHYC U TAHT€HC ITPOU3BOJILHOTO YIJIa; UCIOJIb30BaTh
3aIUCh MPOU3BOJIBHOTO YIJIa Yepe3 00paTHbIC TPUTOHOMETPUYECKHE (QYHKIINH.

YpaBHeHus1 U HepaBeHCTBA

OnepupoBaTh NOHATUSIMU: TOXKAECTBO, YPaBHEHUE, HEPABEHCTBO; LIEJ0E, PAl[MOHAIBHOE,
UppalMOHAIbHOE YpaBHEHNE, HEPABEHCTBO; TPUTOHOMETPUUYECKOE YPAaBHEHUE;

BoinonHATe  mpeoOpa3oBaHus ~— TPUTOHOMETPUYECKUX  BBIPDAKEHUH W pellaTh
TPUTOHOMETPUUECKHUE YPABHEHHUSI.

BoinonHaTe npeoOpa3oBaHus LENbIX, pallMOHAIBHBIX U HUPPAlMOHATIbHBIX BBIPAKEHUN U
pelaTh OCHOBHBIE THUIIBI LIE€JIBIX, PAIIMOHATIBHBIX U UPPALMOHATIBHBIX YPABHEHUH U HEPABEHCTB.

[IpuMeHsTh ypaBHEHMsI 1 HEPABEHCTBA JJISl PELIEHUS] MaTeMaTHYECKUX 3a7ad U 3ajad U3
Pa3IMYHbIX 00JaCTe HAYKH U peaIbHOM JKU3HH.

MonenupoBaTh peajbHbIE CUTyallud Ha S3bIKE anreOpbl, COCTaBISATh BBbIPAXKECHMUS,
YpaBHEHHUS, HEPaBEHCTBA [0 YCIOBUIO 3a/layM, MHCCIEeNI0BaTh IOCTPOEHHbIE MOJEIH C
MCI0JIb30BAHMEM ammapara ajareOpsl.

DyHKIUHN U TPAPUKH

OmnepupoBaTh MOHATUSAMH: PYHKIIHS, CIIOCOOBI 3aaHus QYHKITUU, 00JIACTh ONIPECIICHUS U
MHO>KECTBO 3Ha4eHUI QyHKIMH, rpa@uK GyHKIIMH, B3aUMHO OOpaTHbIe (GYHKIINU.

OmnepupoBaTh MOHATUSAMH: YETHOCTD M HEUETHOCTH (DYHKIIMH, HYITH (PYHKITUH, POMEKYTKH
3HaKOIOCTOSIHCTBA.

Hcnonws3oBath rpaduku GyHKIMHA 715 peIICHUs YpaBHEHHH.

Crpouth ¥ uyuTaTh TpaduKud JTUHEHHOW (YHKIIMH, KBAIPATHUYHOW (PYHKIIMH, CTETIEHHOM
(YHKIHMH C LEIbIM OKa3aTEeNIEM.

Hcnonws3oBatrh rpaduku QyHKIUE Is1 UCCIEIOBAHMS IPOIIECCOB M 3aBUCUMOCTEH TIpH
pelIeHnH 3a/a4 U3 APYruxX y4eOHBbIX MPEJAMETOB U peallbHOM KM3HU; BBIpakaTh (opMylaaMu
3aBUCHMOCTHU MEXY BEITUYMHAMU.

Havana maTteMaTH4ecKoro anajinsa

OnepupoBaTh MOHATHSMH: IOCJIEIOBATEIBHOCTD, apU(PMETHUECKas U TeoMeTpudecKas
MIPOTPECCHH.

OnepupoBaTh NOHATUAMU: OECKOHEYHO YyOBbIBaIoIIasi FreOMETpUUECKasi IpOrpeccusi, CyMMa
0eCKOHEYHO yOBIBAIOIIEH reOMETPUIECKON IPOTPECCHH.

3amaBaTh NOCIEI0BATENBHOCTH PA3IMUHBIMU CLIOCOOAMHU.

Hcnonp30BaTh CBOICTBA MOCIEAOBATEIBHOCTEH U MPOTPECCUN NJIsl PELICHUS pealbHBIX
3a/1a4 IPUKJIAAHOTO Xapakrepa.

MHo:xecTBa M JIOTUKA

OnepupoBaTh NOHATUIMHU: MHOKECTBO, ONIEpallUH HaJ MHOXKECTBAMH.

Hcnonb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmnapar Jjsl ONMCaHUs PEaJIbHBIX IPOLECCOB
U SIBIICHUH, TP PEIICHUH 3324 U3 IPYTUX Y4eOHBIX MTPEIMETOB.

OnepupoBaTh NOHATHAMU: OIIPEIEIIEHUE, TEOPEMA, CIEACTBHE, JOKA3aTENbCTBO.

11 KJIACC
Yucaa v BLIYUCIEHUS
OnepupoBaTh MOHATHSAMHU: HaTypallbHOE, 1€J0€ YHCIO; UCIOJIb30BaTh MPHU3HAKU
JIETUMOCTH LENBIX YUCEN, PA3JTI0KEHUE YUCIIA HA TPOCTHIE MHOKUTENM JJIsl PELICHUS 3a1a4.
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OnepupoBaTh NOHATHEM: CTENEHb C PALIMOHAIILHBIM IIOKA3aTENIEM.

OnepupoBaTh NOHATUSAMH: JOTapUPM YHCIa, AECATUYHBIC U HATYPAJIbHBIC JIOTapU(MBI.

YpaBHeHus1 1 HepaBeHCTBA

[IpumeHsTh CBOMCTBa CTEMEHM Il TpeoOpa3oBaHMs BBIPAXKECHMIH; OINEPHPOBATH
MOHATHUSMMU: [T0KA3aTEIbHOE YPAaBHEHHUE U HEPABEHCTBO; PEIIaTh OCHOBHBIE THUIIbI MTOKA3aTEIbHBIX
YPAaBHEHUN U HEPABEHCTB.

BemonsaTe mpeoOpa3oBaHUsl BBIPAKEHHUH, COAEpkKAIUX JOrapu(MBbl; OIEPHPOBATH
MOHATUAMM: JIOTAapU(PMHUUYECKOE YpaBHEHHE M HEPABEHCTBO; pEIIaTh OCHOBHBIE THUIIbI
norapu(MUYECKUX YPaBHEHUH 1 HEPABEHCTB.

HaxoauTts penienus npocTeiinx TpPUroHOMETPUUECKUX HEPABEHCTB.

OnepupoBaTh MOHATUSMU: CUCTEMA JIMHEIHHBIX ypaBHEHUHN U €€ pelleHHe; UCI0JIb30BATh
CUCTEMY JINHEWHBIX YpaBHEHUH JJIs PEeIIeHHs MPAaKTUYECKUX 3aa4.

Haxonutes pemenus npocTeimmx CUCTEM U COBOKYITHOCTEW PallMOHAIBHBIX YPAaBHEHUN U
HEPAaBEHCTB.

MonenpoBaTh peajbHbIE CUTyallud Ha S3bIKE aureOpbl, COCTABJIATH BbIPAXKEHUS,
YPaBHEHUs, HEPABEHCTBA U CUCTEMBI IO YCIOBUIO 33J]a4M, UCCIIEN0BATh TOCTPOECHHBIE MOJEIIHN C
MCI0JIb30BAHMEM anapara ajireopsl.

DyHKIUHN U TPAPUKH

OnepupoBaTh MOHATHSAMHU: TepuoanYecKas (YHKIMS, NPOMEKYTKM MOHOTOHHOCTH
(GYHKIMM, TOYKU SKCTpeMyma (yHKIHMHM, HauOOJbIllee M HaWMEHbIIee 3HaueHus (QYHKIUU Ha
MIPOMEXKYTKE; UCIIOJIb30BAaTh UX JUIsl HcCle0BaHus (YHKIINH, 3a1aHHOM rpa@uKoM.

OnepupoBaTh  TOHATHAMHU:  TpaduKud  TIOKa3aTeNbHOW,  JorapuMUUYEeCKOH U
TPUTOHOMETPUUECKUX (PYHKIMI; n300pakaTh UX HA KOOPAMHATHOM MJIOCKOCTU M MCIIOJIb30BaTh
JUI PEILICHUS yPaBHEHUN U HEPABEHCTB.

N3o0paxaTs Ha KOOPAWMHATHOM TIUIOCKOCTH TpapuKd JIMHEHWHBIX YypaBHCHUH U
HCIOJIb30BATh UX JUIA PEILICHUS CUCTEMBI JIMHEHHBIX YPABHCHUM.

Hcnonw3oBarh Tpaduku (QyHKIHMA U1 MCCIEIOBAHHUS TMPOIECCOB M 3aBUCHMOCTEH U3
APYruX y4eOHBIX TUCLUILIMH.

Havajia MmaTeMaTH4eCKOI0 aHA/IN3a

OnepupoBaTb  NOHATUAMH:  HENpPEpbIBHAA  (QYHKIMs;  [POU3BOJHAA  (DYHKIMH;
UCIOJIb30BATh T€OMETPUUYECKUH U PU3UUECKUI CMBICI POU3BOJHOM ISl peLeHHs 3a1au.

HaxonuTte npou3BOJHbIE 31€MEHTApHBIX (YHKLUUN, BBIYUCIATH IPOU3BOJIHBIE CYMMBI,
IIPOU3BE/ICHNUS, YACTHOTO (DYHKIIUH.

Hcnonp3oBaTh NpPOM3BOAHYIO I HCCIEIOBaHMS (YHKIMHM Ha MOHOTOHHOCTb U
SKCTPEMYMBI, IPUMEHSATh PE3yIbTaThl UCCIIEA0BAHMS K IOCTPOEHUIO IPa(UKOB.

Hcnonp30BaTh MPOU3BOIHYIO Ul HAXOKICHUS HAWJTYYIIEro PELICHNs B IPUKIAJHbIX, B
TOM YHCJIE COUMAIBHO-3KOHOMUYECKHX, 3a7a4ax.

OmnepupoBaTh NMOHATUSAMU: MEPBOOOPa3HAs U WHTErpaj; MOHMMATh F€OMETPUUYECKUN U
¢bu3nyeckui CMBICI UHTErpaa.

Haxonuthk nepBooOpasHble 3eMeHTapHbIX (PYHKIUI; BBIYUCIATH UHTErpal 1no ¢opmyie
Herotona—JleiiOnuna.

Pemare npukiagHble 331241, B TOM YHCIIE COLUATBHO-IKOHOMHYECKOTO U (PU3UYECKOTO
XapakTepa, CpeICTBaMHA MaTeEMaTHYECKOT0 aHaJIN3a.
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TEMATHYECKOE IINTAHUPOBAHMUE

10 KJIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undgposrbie)
n/n NMPOrpaMmblI Bcero Konrpoakusie | Ipakrueckue o0pa3oBaTe/bHbIE
padoThI padoTsbI pecypesI
MHOK€eCcTBa pallHOHAJIBHBIX U
1 JNEUCTBUTENLHBIX YHcel. PalioHaibHbIe 14 1
YpaBHEHUS U HEPABCHCTBA
2 Oynkuuu u rpaduku. CTeneHs ¢ LeabiM 6
MoKaszarejaemM
3 ApubMeTnuecknii KOpeHb N—0i CTENEeHHU. 18 1
WppanmonanbHble ypaBHEHUS U HEPABEHCTBA
DopMmyJIbl
4 TpuroHomeTpuu. TpuroHomMeTpudecKkre 22 1
ypaBHEHUS
5 [TocnenoBaTeIbHOCTH U IPOTPECCHH 5
5 HOBTOPGHHC, 0000111eHHEe, CHCTEMATU3AINAS 3 1
3HAHUH
OBHIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 4 0
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11 KJIACC

KoumnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (ungposrbie)
n/n NMPOrpaMmblI Bcero Konrpoakusie | Ipakruteckue o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypesI
CreneHs ¢ pallMOHAIBHBIM [T0KA3aTEIEM.
1 [TokazarenwsHas pynkuus. [lokazarenbHbie 12 1
YpaBHECHUS W HEPABCHCTBA
Jlorapudmuueckas QyHKITHS.
2 Jlorapudmuueckre ypaBHEHUS U 12
HEpaBEHCTBA
TpuronomeTprudeckrue QyHKIIMH H UX
3 rpaduku. TpuroHoMeTpuiIecKue 9 1
HEpaBeHCTBA
4 [TpousBonas. [Ipumenenue mpou3BOHOM 24 1
5 WHTerpan u ero npuMeHEeHUst 9
6 Cucrembl ypaBHCHUH 12 1
7 HarypanbHble u 11e1b1e yncia 6
8 HOBTOPGHI/IC, 0000I11IeHHEe, CHCTEMAaTH3aIIA 18 1
3HAHUI
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 5 0
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PABOYASA ITPOI'PAMMA YUYEBHOI'O KYPCA «'EOMETPUS»

HNOACHUTEJBHAA 3AIINCKA
Pabouas mporpamma yue6HOTO Kypca «I'eomeTpus» 6a30BOT0 YpOBHS Ui 00y4YarOMIUXCS

10 —11 xmaccoB pazpaborana Ha ocHOBe denepasbHOro rocyaapcTBEHHOTO 00pa30BaTEILHOIO
CTaHJapTa cpenHero oduero oOpa3oBaHUs, C YYETOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHMIA,
MPEIbABISEMBIX K MAaTeMaTUYECKOMY OOpa30BaHUIO, U TPaJULUN POCCUICKOr0 0Opa30BaHMUSL
Peanmaum{ mporpaMmaI oOecrieunBaeT OBJIaJICHUC KIITOYEBbIMH KOMIICTCHIIUSAMU,
COCTaBJAIOIMMH OCHOBY JII CaMOPA3BUTHA W HCHIPCPBIBHOI'O O6pa3OBaHI/I$[, OEJIOCTHOCTh
O6HI€KYJII)TypHOFO, JIMYHOCTHOT'O U IMO3HABATCIBHOI'O pa3BUTUA JIMYHOCTU 06yqa101111/1xcs[.

HEJA N3YYEHHUSA YYEBHOTI'O KYPCA

BaxHocTh yueOHOTO Kypca Te€OMETpUH Ha YpPOBHE CpEJHEro oOImero oOpa3oBaHUs
00ycCIIOBIIeHa TPAKTUYECKOM 3HAYMMOCTBIO METANPEIMETHBIX M TPEIMETHBIX pPe3yJIbTaToOB
0o0y4eHHsI TEOMETPUH B HANPABJICHUH JIMYHOCTHOTO PAa3BHTHUs OOydarommxcs, GpopMupoBaHUs
(GYHKIMOHATFHOH MaTeMaTHUECKOW T'PaMOTHOCTH, WM3YUEHHS JAPYTUX YYEOHBIX TUCIUTUIHH.
PazButne y oOydaromiuxcsi NMPaBHIBHBIX TIPEACTABICHUH O CYIIHOCTH W TIPOUCXOKICHHUU
TE€OMETPUYECKUX aOCTpPaKIMii, COOTHONICHHN PEabHOTO W HMICATBHOTO, XapaKTepe OTPAKEHHS
MaTeMaTHYE€CKON HAyKOM SIBJICHHH M IPOILIECCOB PEATBHOTO MHpPa, MECTE T€OMETPUH B CHCTEME
HAyK M pOJIM MaTEeMaTWYeCKOTO MOJICIMPOBAHMS B HAayYHOM I[IO3HAHMM W B TIPAKTHKE
CocoOCTBYeT (OPMHPOBAHMIO HAyYHOTO MHPOBO33PCHUS YYAIIUXCSA, a TaKKe KadecTB
MBIIIUICHUS, HEOOXOUMBIX JUIS aalTallid B COBPEMEHHOM OOIIECTRE.

I'eomerpust siBisieTcss OMHUM H3 0a30BBIX NPEIMETOB Ha YPOBHE CPEIHETO OOIIero
o0Opa3oBaHus, TaKk Kak OOeCIeYMBacT BO3MOYKHOCTh HM3YYEHHUS KaK IHCIUIUIMH €CTECTBEHHO-
HAay4YHOUW HaNpaBJIECHHOCTH, TaK U TYMaHUTapHOM.

Jlormueckoe MbIIUIeHHE, (opMUpyeMoe TNpH M3YyYCHWH OOYYaIONIMMHCS TOHSTHIHHBIX
OCHOB TEOMETPUM M TIOCTPOCHUM IICTIOYKH JIOTHYECKHX YTBEPXKJACHUH B XOJE pEUICHUS
TCOMETPUYCCKUX 3a/la4, YMCHHE BBIIBUTaTh W OIPOBEPraTth THIIOTE3bl HEMOCPEICTBEHHO
UCTIOJIB3YIOTCS TIPU PEIICHHUH 32124 €CTECTBEHHO-HAYYHOT'O IIUKJIA, B YACTHOCTH U3 Kypca (PHU3HKH.

YMeHHe OpHEHTUPOBATHCS B POCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO BCEX 00JaCTAX
NeSTeIbHOCTH YeoBeka. OpUEHTAIUS YeJIOBEeKa BO BPEMEHH U MPOCTPAHCTBE — HEOOXOAUMOE
YCIIOBHE €r0 COLUAILHOTO OBITHS, (PopMa OTpaskeHHsI OKPYKAIOIIET0 MHpPA, YCIOBHE YCIEIITHOTO
MO3HAHUS u AKTUBHOTO npeoOpa3oBaHus JCWCTBUTEILHOCTH. OnepupoBanue
MPOCTPAHCTBEHHBIMU 00pa3amMu 0ObEIUHSIET pa3HbIC BHIIbI YUCOHON U TPYAOBOU JEATEILHOCTH,
SBIISICTCSI OJHUM W3 TNPO(ECCHOHAILHO BAKHBIX KAvyeCTB, IO3TOMY akTyalbHa 3ajada
(dbopMupoBaHUs Yy 00YYAIOIIMXCS TPOCTPAHCTBEHHOTO MBIILICHHSI KaK Pa3HOBHIHOCTH 00pa3HOTO
MBIIUICHUS] — CYIIECTBEHHOTO KOMIIOHEHTa B MOJIOTOBKE K MPAKTHYECKOW JESATEIBLHOCTH MO
MHOTHUM HAaIPaBICHUSIM.

Ienb ocBOEHUs mporpaMMel yueOHOTo Kypca «I'eomeTpus» Ha 6a30BOM ypoBHE 00y4eHHUs
— oOmieoOpa3oBarenbHOEe U OOMIEKYIHTYPHOE DPa3BUTHE OOyYaromMXcs udepe3 obecredeHue
BO3MOKHOCTH NMPHOOPETEHUsI M UCHOJIb30BAHUS CUCTEMATHUYECKUX I'€OMETPUUYECKUX 3HAHUU U
NeWcTBUH, cieu(UUHBIX T€OMETPUH, BO3MOXKHOCTH YCIIELUTHOTO MPOJOKEHUS 00pa3oBaHUsI 110
CTEIUATBHOCTSM, HE CBA3aHHBIM C MPHUKJIAIHBIM HCIIOJIB30BAHUEM T'€OMETPHUH.

IIporpamma o reomeTpun Ha 6a30BOM YpOBHE IpeIHA3HAUYEHA JJIs 00yUaIoMUXCs CpeaHei
IIIKOJIbI, HE HWCIBITBIBABIINX 3HAYUTEIbHBIX 3aTPYJAHCHUH Ha YPOBHE OCHOBHOTO
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obmiero o6pazoBanus. Takum oOpa3om, oOyuaromuecss Ha 0a30BOM YpOBHE JOJKHBI OCBOUTH
o0mre MaTeMaTHYECKUE YMEHHUS, CBSA3aHHBIE CO CHENM(PUKON reoMeTpur U HEOOXOIUMBIE IS
KHU3HU B COBpEeMEHHOM o01iecTBe. Kpome 3T0ro, OHM UMEIOT BO3MOYKHOCTD U3YYUTHh T€OMETPHIO
6osiee TIIyOOKO, €CIIM B JAJIbHEHIIEM BO3HUKHET HEOOXOAUMOCTh B T€OMETPUYECKUX 3HAHUSIX B
npoheccCHOHATBFHON IS TEILHOCTH.

JlocTIKeHHe el OCBOCHUS MPOrpaMMBbl 00ECIICUNBACTCS PELICHUEM COOTBETCTBYIOIIUX
3ana4. [IpuopurerHsiMu 3a1adamu ocBoeHus Kypea «I'eomerpumn» Ha 6a3oBoM ypoBHe B 10—11
KJ1accax sIBIISFOTCS:

(dbopMUpOBaHHE TPEACTABICHUS O TEOMETPHM KaK YaCTH MHUPOBOW KYyJIBTYphl M OCO3HaHHE e
B3aMMOCBSI3HU C OKPYXKAIOIIUM MUPOM;

dbopMupoBaHHE TPEICTABICHUS O MHOTOTPAaHHUMKAaX W TellaX BpalleHUs KaK O BaKHEHIINX
MaTeMaTHYECKUX MOJIEIISIX, MO3BOJISIONINX OMUCHIBATh U U3y4aTh Pa3HbIC SIBICHUS OKPY)KAOIIETO
MUpA;

(dbopMupoBaHHE YMEHUS paCIO3HABAThH HA YEPTEXKAX, MOJETISX M B pealIbHOM MHPE MHOTOTPaHHHUKH
U TeJla BpallleHus;

OBJIAZICHWE METOJIAaMH pEIIeHHs 3aJad Ha IOCTPOCHUS Ha W300paKEHHSIX MPOCTPAHCTBEHHBIX
uryp;

(dbopMupoBaHHE yMEHHs OIEPHPOBATH OCHOBHBIMH IOHSITHSMH O MHOTOTpaHHMKaX W TeJax
BpaIleHNs ¥ X OCHOBHBIMH CBOWCTBaMU;

OBJIaZICHUE AJTOPUTMAMH PEIICHHsI OCHOBHBIX THIIOB 3aia4; (OPMHUpPOBAHHE YMEHHS TPOBOIUTH
HECIIOKHBIC JIOKa3aTeIbHBIE PACCYXKACHHUS B XOJE PEIICHUST CTEPEOMETPHUECKUX 3a/1a4 U 3a71a4 C
MPAaKTHYECKUM COJIEP’KaHHUEM;

pa3BUTHE HHTEIUICKTYAJbHBIX M TBOPYECKUX CIOCOOHOCTEH OOy4aromuxcs, MO3HAaBATEIbHOM
aKTHBHOCTH, UCCIIEOBATENbCKUX YMEHUH, KPUTHYHOCTH MBIIIUICHHS;

¢dopmupoBanre (HYHKIMOHATIBHON IPaMOTHOCTH, PEIEBAHTHON T'€OMETPUHU: YMEHUE PACIIO3HABATh
IPOSIBIICHHUS T€OMETPUYECKUX MOHATHH, OOBEKTOB M 3aKOHOMEPHOCTEH B PEATBHBIX KH3HEHHBIX
CUTyallUssIX M NpPU M3YYCHHHM APYTUX Y4eOHBIX MPEAMETOB, IPOSBICHHUS 3aBUCHMOCTEH U
3aKOHOMEPHOCTEH, POPMYINPOBATH UX HA S3bIKE TEOMETPHUH U CO31aBaTh T€OMETPHUYECKIE MOICTIH,
IPUMEHATh OCBOEHHBIM I'€OMETPUYECKHH ammapar il pelleHHs MPAaKTHKO- OPHUEHTHPOBAHHBIX
3a7a4, MHTEPIPETUPOBATH U OLICHUBATH MOJTYYCHHBIEC PE3YIbTATHI.

OTaruuTeNbHON 0COOEHHOCTHIO IPOTPAMMBI SIBJISICTCS BKIIIOYEHUE B KYPC CTEPEOMETPHH B
HayaJle ero U3Y4eHHs 3a]a4, peIllacMbIX Ha YPOBHE HHTYUTHBHOTO MTO3HAHUS, U ONpPEIeIEHHBIM
o0Opa3oM opraHu3oBaHHas padoTa HaJ HHUMH, YTO CIOCOOCTBYIOT Pa3BHUTHIO JIOTMYECKOTO M
NPOCTPAHCTBEHHOTO  MBIIUICHUS, CTHMYJIHPYET MpPOTEKaHHE WHTYUTHBHBIX IIPOIIECCOB,
MOTHUBHPYET K AaJbHEHIIEMY U3Y4CHHIO IPEAMETA.

[Mpeamoutenne oTHAETCS HAIIAIHO-KOHCTPYKTHBHOMY METOAY OOydYeHHs, TO ecTb
TEOPETUYECKHE 3HAaHMS HMEIOT B CBOCH OCHOBE YYBCTBEHHOCTH IPEIMETHO-IPAKTHYECKOM
NeqaTenbHOCTH. Pa3BUTHE MPOCTPAHCTBEHHBIX MPEACTABICHUH Y YUaIIXCs B Kypce CTepeOMETPHU
IIPOBOJIUTCS 3a CUET pelleHHs 3aJad Ha CO3/JaHue IMPOCTPAHCTBEHHBIX 00pa3oB M 3aj1ad Ha
ONepHpPOBAaHUE IMPOCTPAHCTBEHHBIMU oOpa3zamu. Co3gaHue oOpa3a MPOBOAUTCS C OMOPOH Ha
HarJsIHOCTh, a ONIEPUPOBaHUE 00PAa30M — B YCIOBUSX OTBJICUEHHUS OT HATJIAHOCTH, MBICIIEHHOTO
M3MEHEHHMSI €r0 UCXOHOTO COAEPIKaHusI.

OcHoBHBIE  conepkaTenbHble JHHMM Kypca «l'eomerpum» B 10-11 Kiaccax:
«MHororpanHuKu», «lIpsMble U MIOCKOCTH B MpOCTpaHCTBe», «Tena BpameHus», «BekTopsl 1
KOOPAMHATHI B IPOCTpaHCTBE». POpMHUPOBAHKE JIOTHUECKUX YMEHUN pacipeensieTcs He TOIbKO
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M0 COJEPKATEIbHBIM JIMHUSAM, HO W TO TroJaM OOy4eHHs Ha YpPOBHE CpEIHEro oOIIero
oOpazoBaHwsL.

Conepxanue 00pa3oBaHMs, COOTBETCTBYIOIIEE IPEIMETHBIM pe3ylIbTaTaM OCBOCHHUS
paboueii mporpaMMbl, PacIpeeIEHHBIM 110 T01aM 00Y4YCHHUs, CTPYKTYPUPOBAHO TaKUM 00pa3oMm,
I-ITO61)I OBJIAICHUC TCOMCTPHUICCKUMU IIOHATUAMUAU n HaBbIKaMU OCYIICCTBJIAIOCH
MOCJICIOBATEIbHO U TIOCTYIATEIBHO, C COOJIIOICHUEM ITPHHITUIIA IPEEMCTBEHHOCTH, YTOOBI HOBBIC
3HAaHUS BKJIIOYAIUCh B OOIIYI0 CHUCTEMY T'€OMETPHYCCKUX IMPEACTABICHUN OOYyJaroIHXCs,
paciupsis u yrayossis e€, o0pasysi IpOUYHbIE MHOYKECTBEHHBIE CBA3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha usyuenne yuebHoro kypca «I'eomerpusi» orBogurcst 102 vaca: B 10 knacce - 68 yacoB
(2 yaca B Henenmo), B 11 kmacce - 34 gaca (1 gac B HefIelN0).
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COJAEP)KAHUME YYEBHOI'O KYPCA

10 KJIACC
IIpsiMble U IUIOCKOCTH B IPOCTPAHCTBE
OcHoBHbIE IOHATHA cTepeoMeTpun. Touka, npsimasi, IIOCKOCTb, IPOCTpaHcTBO. [loHsTHE
00 aKCMOMaTUYECKOM MOCTPOCHUH CTEPEOMETPUN: AKCUOMBI CTEPEOMETPHUU U CIEJICTBUS U3 HUX.

B3anMHOe pacnosnokeHue npsMbIX B IPOCTPAHCTBE: IEPECEKAIOIUECS, TapAJIICIbHbIE U
CKpeuuBampomuecss npsMsle. [lapauienpHOCTP NpPAMBIX W IUIOCKOCTEH B IIPOCTPAHCTBE:
MapaJuleIbHbIE IIPSMBIE B IIPOCTPAHCTBE; NAPAUIEIBHOCTh TPEX MPSAMBIX; NApALIEIbHOCTh
IpSIMOM M IUIOCKOCTH. YTJIBI C COHAIIPaBICHHBIMM CTOPOHAMH; YroJd MEXIy IpsSMBIMH B
npoctpancTBe.  [lapaiienbHOCTh  IUIOCKOCTEH:  MapajuielibHbIE  IJIOCKOCTH;  CBOMCTBA
napajuleNbHbIX IockocTel. [lpocTeiiue npocTpaHCcTBEHHBIE (PUTYPBI HA MIIOCKOCTHU: TETPAdAp,
KyO, mapaJijiesienumnes; NoCTpOeHNE CEYSHUH.

[IepneHUKyYISIPHOCTD IPSIMOM M IVIOCKOCTH: IIEPIICHIMKYIISIPHBIE IPSMBIE B TPOCTPAHCTBE,
MpsIMBIE TIApAJICIbHBIE W NEPHNEHIUKYISPHBIE K IUIOCKOCTH, NMPU3HAK IEPIEHIUKYIIPHOCTH
MPSIMOM U INIOCKOCTH, TEOPEMA O MPSIMON MEPIEHIUKYIISIPHON IIJIOCKOCTH. YTJIbI B IPOCTPAHCTBE:
YroJl MEXIy NPSMOW W IUIOCKOCTBIO; JBYIPAHHBIM YrOJI, JUHEHHBIM YroJl JBYTPaHHOTO yrija.
[lepneHuKyIIsip M HaKJIOHHBIE: PaCCTOSTHAE OT TOYKH JI0 INIOCKOCTH, PACCTOSIHUE OT IMPSIMOU 10
IJIOCKOCTH, MpoeKuus (GUrypbl Ha IJIOCKOCTh. [lepmeHIuKynsIpHOCTh IUIOCKOCTEH: MpHU3HaK
MEePIEHANKYISIPHOCTH IBYX ITUIOCKOCTE. Teopema o TpEX nepneHIuKysapax.

MHoOrorpaHHMKH

[loHdATHE MHOrOTpaHHMKAa, OCHOBHBIE JJIEMEHTbl MHOTOTPAaHHHKA, BBINYKIBIE U
HEBBIITYKJIbIE MHOTOTPaHHUKH; pa3BEPTKa MHOrorpaHHuka. Ilpusma: n-yrosbHas npusma; rpaHu
Y OCHOBaHMS IPU3MBL; MIpsIMasi U HAKJIOHHAs MPU3MbL, OOKOBasi U IMOJIHASL MOBEPXHOCTh MPU3MBI.
[Tapannenenunen, npsiMOYroJbHBIM Mapajulesenunen U ero cBorcra. [lupamuma: N-yromapHas
nupaMuia, TpaHd W OCHOBAaHME MUPaMHIbl; OOKOBas U TMOJIHAs IMOBEPXHOCTh MHPAMUJIbL;
MpaBUJIbHAsT W yCEUEHHAas MHUpaMHUIA. OJEMEHThl MNpu3Mbl W nupamuasl. lIpaBunbHbIe
MHOTOTPaHHUKH: MOHSATHE MPABUIBHOTO MHOIOTPaHHUKA; NpaBUJIbHAS MpU3Ma U NPaBHIIbHAS
MMpaMua; MpaBUibHas TPEYTroJbHas MUpaMUa U PaBUIbHBIN TeTpasp; KyO. [Ipencrasienue o
MPaBUJIbHBIX MHOTOTPAaHHUKAX: OKTa3Ap, AOJAEKAdAp U uKocadap. CeueHus NpU3Mbl U IMPAMUIBL.

CummeTpusi B NPOCTPAHCTBE: CUMMETPHUSI OTHOCHUTEIBHO TOYKH, MPSMOM, IIOCKOCTH.
DNeMEHThl CHMMETPHUH B IMPAMUJIAX, apajuiejenuesax, IpaBuibHbIX MHOTOTPaHHUKAX.

Brruncnenue sneMeHTOB MHOTOTPAaHHUKOB: p&dpa, AuaroHanu, yriel. [lnomans 60koBoi
MOBEPXHOCTHU U TIOJTHON MOBEPXHOCTH MPSIMOM MPHU3MBIL, IJIOIAAb OCHOBaHUI, TeopemMa 0 OOKOBOIMA
MOBEPXHOCTU MpAMO mpu3mbl. [lnomans G0KOBOW MOBEPXHOCTH U MOBEPXHOCTU MPaBUILHOM
MUPaMHJIbI, TEOpEMA O IO yceu€HHON nupamubl. [lonstue 06 06béme. O0bEM MUpaMu/IbI,
MIPU3MBI.

[TogoGuble Tena B mpocTpaHcTBe. COOTHOUICHHS] MEXIYy IUIOMIAIIMU TOBEPXHOCTEH,
00BbEMaMHU OJOOHBIX TEII.

11 KJIACC
Tesa Bpamenus
Hunuuapuyeckass MOBEPXHOCTb, OOpasyroliye IWIMHAPUYECKOM MOBEPXHOCTH, OCh
HWIMHAPUYECKOH noBepxHocTH. LunuHap: ocHOBaHUs U OOKOBas MOBEPXHOCTh, 0Opasyomas u
0Cb; TUIOIA/Ib OOKOBO 1 MOJTHOM MOBEPXHOCTH.
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Konnueckass moBepxHOCTh, 00pa3yroliye KOHMYECKON IIOBEPXHOCTH, OChb M BEpPUIMHA
KOHMYECKOW moBepxHOCTH. KoHyc: OCHOBaHME M BepIIMHA, oOpasyomias M OCh; IUIONIA]b
OOKOBOW W TOJHON TMOBEPXHOCTH. YCEUEHHBIH KOHYC: 00pa3yrolue M BBICOTA; OCHOBAHUS U
OOKOBasi MOBEPXHOCTb.

Cdepa m map: meHTp, paamyc, TUAMETp; IUIOMIATh IMOBEPXHOCTH cdeprl. B3ammuoe
pacronoxenue chepsl U IIIOCKOCTH; KacaTeNlbHas INIOCKOCTh K cdepe; ionaas chepsl.

N3o0pakenue Ten BpaleHns Ha II0cKocTu. Pa3BépTka nnianHapa 1 KOHyca.

KomOuHammmu Ten BpamieHWs W MHOTOTPAHHUKOB. MHOTOTPaHHUK, ONMHMCAHHBIH OKOJIO
cdepsr; chepa, BOUCaHHAS B MHOTOTPAHHUK, WM TEJIO BPAIICHUSL.

[Tonsitne 06 o0béme. OcHOBHBIE cBoiicTBa 00BEMOB Ten. Teopema 00 o00BEME
MPSIMOYTOJIBHOTO Mapajieenunena u caeactsus u3 He€. O0bEM mHApa, kKoHyca. O0bEM mapa
Y TJI0MA6 ChEephl.

[lono6uble Tena B mpocTpaHcTBe. COOTHOLIEHMS MEXIY IUIOMIAIIMU TOBEPXHOCTEH,
00béMamMu MOJOOHBIX TEI.

Ceuenns mwmHApa (MapajuIeIbHO W TEPHEHAMKYISIPHO OCH), CEYEHHUsI KOHyca
(mapanenbHOE OCHOBAHUIO U MPOXOsIlee Yepe3 BEPIINHY), CEUeHHUs 1Iapa.

BekTOopbl M KOOPAUHATHI B IPOCTPAHCTBE

Bektop Ha miockocTH U B pocTpaHcTBe. CII0XKEHNE U BBIYUTAHUE BEKTOPOB. Y MHOKEHHUE
BEKTOpa Ha uMcio. PasnokeHue BekTopa MO TpEM HEKOMIUIAaHApHBIM BeKkTopam. [IpaBuio
napajuienenunena. Pemenue 3agad, CBA3aHHBIX ¢ IPUMEHEHUEM MPaBUJI ACUCTBUI C BEKTOpaMH.
[IpsmoyronpHas cucrema KoopAauHAaT B mpoctpaHcTBe. KoopaumnaTel Bektopa. IIpocreimime
3aJaud B KOOpAMHATax. Yroa Mexay BekTopamu. CkanspHOe IpOU3BEICHUE BEKTOPOB.
Bbruucnenue yrioB MEXAy HOPSMBIMH MU IJIOCKOCTAMHU. KOOpAMHATHO-BEKTOPHBIM METOJ IpHU
peLIeHNH T€OMETPUYECKUX 3a/ay.
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NHNPEAMETHBIE PE3YJIbTATHI
10 KJIACC

OrniepupoBaTh MOHATUSIMU: TOUYKA, IPsIMAs, MJIOCKOCTb.

[IpuMeHsTh aKCHOMBI CTEPEOMETPUU U CICACTBUS U3 HUX MPHU PEIICHUH F€OMETPUUECKUX
3a/1au.

OnepupoBaTh TMOHATUSAMH: MAPAUICTBHOCTE M MEPHEHIAUKYISIPHOCTH TPSIMBIX H
IIJIOCKOCTEHN.

KnaccugunuposaTs B3aMMHOE PACHOI0KEHNE MPSAMBIX U TNIOCKOCTEH B IPOCTPAHCTBE.

OnepupoBaTh TMOHATHAMHU: JBYIPAaHHBIA Yroji, TpaHW ABYTPAHHOTO yria, pedpo
JBYTPAHHOTIO YIJIa; JUHEHHBINA yroJl ABYTPaHHOTO yria; TpajdycHasl Mepa ABYIPaHHOTO yrIiia.

OnepupoBaTh TOHATUSMHU: MHOTOTPAHHHK, BBITYKJIBIH W HEBBITYKJIBIH MHOTOTPAaHHUK,
3JIEMEHTHI MHOTOTpaHHUKA, IPAaBUJILHBIN MHOTOTPAHHHUK.

Pacmno3naBath OCHOBHBIE BHJIbI MHOTOTPAaHHUKOB (MMHMpaMUJIa; MPU3MaA, MPSIMOYTOJIbHBIN
napajuiesienumne, Kyo).

KnaccudumupoBaTh MHOTOTpaHHUKH, BBIOMpas OCHOBaHUS s KJjacCU(UKAIIIU
(BBIMYKJIBIE M HEBBINYKIbIE MHOTOTPAHHHWKH; TIPAaBUJIbHBIC MHOTOIPAHHHUKH, TIPSIMBIC |
HAKJIOHHBIE TIPU3MBI, TapalJIeJIeUIe bl ).

OnepupoBaTh NOHATUSAMU: CEKYIAs IUIOCKOCTh, CEYEHNE MHOTOIPAHHUKOB.

OOBACHATH MPUHLIMIIBI TOCTPOEHUS CEUEHUH, UCTIONb3Ysl METO/1 CIIE/I0B.

CtpouTh CeUeHHs] MHOTOTPAHHUKOB METOJIOM CJI€/IOB, BBITIOJNHSATH (BBIHOCHBIC) TUIOCKHE
YEPTEKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (DUTYP: BUI CBEPXY, COOKY, CHU3Y.

Pemath 3a1aun Ha HAX0KIEHUE T€OMETPUUECKUX BEJIMYHMH 110 00pa3liaM WK alropuTMam,
MIPUMEHSS] W3BECTHbIE aHAJIMTUYECKHE METOJbl MPHU PEIICHWH CTAaHAAPTHBIX MaTEMaTHUYECKUX
3a/la4 Ha BBIYMCIICHUE PACCTOSHUN MEXIy JBYMsI TOYKaMH, OT TOYKH [0 MPSAMOM, OT TOUKH J0
MJI0CKOCTH, MEXKIY CKPEIIUBAIOIIUMUCS TPSIMBIMU.

Pemath 3a1aun Ha HAXOXKACHUE TEOMETPUUYECKUX BEIMUUH 110 00pa3liaM WIH alrOpUTMaM,
MPUMEHSS] W3BECTHHIC AHAIUTUYECKHE METOJbl MPU PEHIeHUH CTAHJAPTHBIX MaTeMaTHYEeCKHX
3alad Ha BBIUMCJICHHE YTJIOB MEXKAY CKPEIIMBAIOIIMMUCS TMPSIMBIMH, MEXKIy MNOpsAMONl U
IJI0CKOCTBIO, MEX/TY IJIOCKOCTAMU, ABYTPAHHBIX YTJIOB.

Boruncnsate 00bEMBI U MJIOMAAN TOBEPXHOCTEH MHOTOTPAHHUKOB (MIpU3Ma, TUPAMUJIA) C
pUMeHeHHeM (OPMYJT; BEIUUCIISITh COOTHOLICHUS MEX Y IIOMIAAsIMU MOBEPXHOCTEH, 00bEMaMu
MOJA0OHBIX MHOTOTPaHHUKOB.

OnepupoBaTh MOHATUSIMHU: CHUMMETpPUS B IPOCTPAHCTBE;, IIEHTP, OCh U IUIOCKOCTh
CUMMETPUH; IEHTP, OCh U TUIOCKOCTh CUMMETPHUH (DUTYPBHI.

N3Bnekarb, mpeoOpa3oBeIBaTh U UHTEPIPETUPOBATH MHPOPMAIMIO O MPOCTPAHCTBEHHBIX
reoOMeTPHUECKUX QUrypax, MpeACcTaBICHHYIO Ha YepTexkaxX U pUCYHKaX.

[IpumensTs reomerpuueckue (akTbl JUIs pelICHUs CTEPEOMETPUUYECKHX  3ajad,
MPEANOJIaralluX HECKOJbKO IIaroB PEUIEHUs, €CIM YCIOBHS NPUMEHEHHUs 3aJlaHbl B SIBHOM
dopwme.

[IpuMeHsTh NpocCTeillline MPOTrpaMMHBIE CPEACTBA U 3JIEKTPOHHO-KOMMYHHUKAIIMOHHBIE
CUCTEMBI IIPU PELIEHUHN CTEPEOMETPUUECKUX 3a/1a4.

[IpuBoauTE, mNpUMEpPHl MaTEMAaTHYECKUX 3aKOHOMEPHOCTEH B TMPUPOJAE U IKHU3HHU,
pacrno3HaBaTh IPOSIBIIEHUE 3aKOHOB T€OMETPUH B UICKYCCTBE.

[IpuMeHsTh TONydeHHBIC 3HAHUS HAa TMPAKTHKE: aHAIM3HPOBATh pealibHbIe CUTYallMH U
MPUMEHATh HW3YYCHHbIE TOHSATUS B  MPOLECCE IOUCKAa pEHIeHUS] MaTeMaTU4YeCKH
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chopMyTUPOBAaHHON TPOOIEMBI, MOJCIUPOBATH pPEaTbHBIC CUTYAIlMM Ha S3BIKE TEOMETPUH,
HCCIEeA0BaTh MOCTPOCHHBIE MOJENIU C HCIOJIb30BAHUEM T€OMETPUUECKUX TOHSTHH U TEOpEeM,
amnmapara aJreOpsl; penarh MPaKTUYECKUE 3aauu, CBSI3aHHbBIE C HAXOKICHIUEM TeOMETPUICCKIX
BEJTUYMH.

11 KJIACC

OnepupoBaTh NOHITHSIMH: IIIMHIPHYECKAS IOBEPXHOCTH, 00pa3yoNIue MUITHHAPHICCKON
MMOBEPXHOCTH; IWIMHIP; KOHUYECKAs MOBEPXHOCTh, 0Opa3yrolue KOHHYECKOH MOBEPXHOCTH,
KOHYC; c(heprueckasi IoBEpXHOCTb.

Pacnio3naBate Tena BpamieHus (IIWIMHIP, KOHYC, cepa U map).

OOBACHATH CIIOCOOBI TIOJIYUESHHUSI TEJT BPAI[CHHUS.

KnaccuduiupoBaTs B3auMHOE pactoioskeHHe CPephl U IIIOCKOCTH.

OmnepupoBaTh MOHATHSAMU: IAPOBOH CETMEHT, OCHOBAHWE CETMEHTA, BBICOTA CETMCHTA;
apOBOM CJI0M, OCHOBAHHE IIAPOBOTO CJIOSA, BBICOTA MIAPOBOTO CJIOS; IAPOBOM CEKTOP.

Beraucnsate 00bEMBI U IDIOMAIN TTOBEPXHOCTEH TEN BPAIMICHUS, TEOMETPHUICCKUX TEJ C
MIpUMEHEHHEM (POPMYIIL.

OnepupoBaTh MOHATHSAMHU: MHOTOTPAHHUK, BITUCAHHBIA B Cepy W OIMHMCAHHBIA OKOJIO
cdepsl; cdepa, BIMCaHHAS B MHOTOIPAHHUK HJIU TEJIO BPAIICHHUS.

BBIYHCIATE COOTHOIICHHUS MEXAY IUIOMAISIMH ITOBEPXHOCTEH W 00BEMaMH TOJI0OHBIX
TeI.

N300pakaTs m3ydaemble (UTYPBI OT PYKH M C NPUMEHEHHEM IPOCTHIX YEePTEKHBIX
MHCTPYMEHTOB.

BrImomHATE (BBIHOCHBIC) TJIOCKHE YEPTEKH U3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYP: BUT
CBEpXY, COOKY, CHU3Y; CTPOUThH CEUECHHUS TEJ BPAICHUS.

W3Bnekarb, HHTEPIPETUPOBATH U MPeoOpa3oBbIBaTh MHPOPMAIMIO O MPOCTPAHCTBEHHBIX
reOMEeTPUUECKUX (QUrypax, MPeJACTaBICHHYIO HA YePTEeKaxX U PUCYHKAX.

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BoInosHATh AeMCTBUS CIOXKEHUS BEKTOPOB, BHIYMTAHUSI BEKTOPOB M YMHOXKEHHUS BEKTOpa
Ha 4YMCII0, OOBSICHAThH, KAKUMU CBOMCTBAMU OHM 00J1a/1a10T.

[IpumeHsTH NpaBuIIO NapajieNenunea.

OnepupoBaTh HOHATUSMHU: JIEKAPTOBBI KOOPJAMHATHI B MPOCTPAHCTBE, BEKTOP, MOMAYIIb
BEKTOpa, PaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPa, YroJl MEXAy BEKTOpaMu, CKalsIpHOE
MIPOU3BEICHNE BEKTOPOB, KOJUTMHEAPHBIE U KOMILIAHAPHBIE BEKTOPHI.

Haxonuth cymMMy BEKTOpOB U MPOU3BEIEHUE BEKTOPA Ha YHUCIIO, YTOJl MEXKIY BEKTOPaMHU,
CKaJISIpHOE TIPOU3BENICHHUE, PACKIIAIBIBATh BEKTOP MO JBYM HEKOJUIMHEAPHBIM BEKTOPAM.

3amaBaTh MIOCKOCTh YPAaBHEHUEM B IEKapTOBOM CHCTEME KOOPAWHAT.

[IpumensTs reomerpuueckue (akTbl JUIg pelICHUs CTEPEOMETPUYECKHX  3ajad,
MIPEINOIAraloNX HECKOJbKO IIaroB PelIeHUs, €ClU YCIOBUS MPUMEHEHUs 3a/laHbl B SIBHOU
bopwme.

Pematp mpocreiiie reoMeTpuueckue 3aadd Ha MPUMEHEHHE BEKTOPHO-KOOPIUHATHOTO
MeTo/a.

Pemarp 3amauM Ha JOKa3aTENbCTBO MAaTEMAaTHMUECKUX OTHOIICHUNW W HaXOXIACHUE
T€OMETPHUECKUX BETHUYMH O 00pas3liaM WIM alrOpuTMaM, MPUMEHssE U3BECTHbIE METOJIbI MPH
pEIIeHUH CTaHAAPTHBIX MaTeMaTHYECKHX 3a7ay.

[IpumenHsaTh mpocTeilne MpOoTpaMMHBIE CpPEICTBA U DIEKTPOHHO-KOMMYHHUKAIMOHHBIC
CUCTEMBI TIPU PEIICHUN CTEPEOMETPHUECKUX 3a/1a4.
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[IpuBomuTe mHpUMEpPBl MAaTEMaTHYECKUX 3aKOHOMEPHOCTEH B IPUPOJE M JKU3HHU,
pacro3HaBaTh IPOSBICHUE 3aKOHOB T€OMETPUH B UCKYCCTBE.

[IpuMeHATH MONy4YECHHBIC 3HAHMS HA IPAKTUKE: aHAJIU3UPOBATH PEAIbHBIC CUTyallud M
IIPUMEHATh  M3Y4CHHBIE IOHATHS B  IIpollecC€  IIOMCKA  pEUICHUS  MaTeMaTU4EeCKU
cOpMyYIMPOBaHHONW TPOOIEMBI, MOIETHPOBATH pPEATbHBIE CHTYyallMd Ha S3BIKE TE€OMETpPUH,
HCCIEA0BATh MOCTPOCHHBIE MOJEIN C HCIOJIB30BAHUEM I€OMETPUYECKUX MOHITHM U TEOpPEM,

arrapara anre6pLI; peliaTth MPAKTUYCCKUC 3ala4yl, CBA3AHHBIC C HAXOKIACHUEM I'COMETPUUCCKUX
BCIIMYMH.
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TEMATHYECKOE IINTAHUPOBAHMUE

10 KJIACC
KoJsmnuecTBo yacos DJIeKTPOHHbIE
Ne HanmeHoBaHMe pa3je/ioB U TeM (uudgposbie)
n/n NPOrpaMMblI Bcero Komrpoaeneie | - Ipaxririeckue o0pa3oBaTe/bHbIE
padoThI padoTsbI pecypebi
1 BBejnieHne B CTepeOMETPHUIO 10
[IpsimbIe ¥ IIOCKOCTH B IPOCTPAHCTBE. 12 1
[MapannenbHOCTh IPSMBIX H IIOCKOCTEH
3 HepneH)ImiynﬂpHOCTb MPSIMBIX 12
IJI0CKOCTEH
4 Yrubl MeXy IPSAMBIMHU U INIOCKOCTSIMHU 10 1
5 MHoTrorpaHHUKA 11 1
6 OO6BEMBI MHOTOTPAHHUKOB 9 1
7 [ToBTOpEHME: CEUCHMS, PACCTOSHUS U YTJIIbI 4 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 0
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11 KJIACC

KoJsnyecTBo yacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungposrbie)
Ne i/ OporpaMMBb Beero Ko;npo.m,m,le HpﬁaKanecm/le 0GpazoBaTeIbHbIE
padoTsbI padoThI pecypesI
1 Tena Bpamenus 12
2 OO6bEMBI TEN 5) 1
3 BekTopel ¥ KOOpAMHATHI B IPOCTPAHCTBE 10 1
4 [ToBTOpEeHnue, 06o0IICHNE, 7 1
CHUCTEeMaTH3allusl 3HAHUI
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 0
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PABOYASA ITPOI'PAMMA YYEBHOT' O KYPCA
«BEPOATHOCTDb U CTATUCTHUKA»

HOACHUTEJIBHAA 3AIIMCKA

Pabouyas mporpamma yueOHOTO Kypca «BeposaTHOCTh U cTaTUCTHKa» 0a30BOTO YPOBHS VIS
obyuaromuxcs 10 —11 kmaccoB pa3paborana Ha ocHOBe DenepanbHOTO0 TOCYIAPCTBEHHOTO
00pa30BaTeNLHOTO CTAHAAPTA CPEAHEr0 00IIero 00pa3oBaHus, C YUETOM COBPEMEHHBIX MHUPOBBIX
TpeOOBaHMH, MPEIBSIBIAEMBIX K MAaTeMaTHYECKOMY OOpa30BaHUIO, W TPAAUIUA POCCHICKOTO
oOpa3oBanus. Peanmszanust mporpamMmbl 00eCieuuBaeT OBJIAICHHE KIIFOYEBBIMUA KOMIIETECHIHSIMH,
COCTaBJISIIOIIMMH OCHOBY JUISI CAaMOPA3BHTHSI M HENPEPHIBHOTO 00pa30BaHUs, IIEIOCTHOCTH
OOMIEKYJIBTYPHOTO, JINYHOCTHOTO W TIO3HABATEIILHOTO PA3BUTHS JIMYHOCTH 00 yJarOIUXCSI.

HEJN U3YYEHUSA YYEBHOI'O KYPCA

VY4eOHblil Kypc «BeposTHOCTh U CTaTUCTHKa» 0a30BOT0 YPOBHS SIBJISETCS MPOJOKEHUEM
U pa3BUTHEM OJHOMMEHHOTO Yy4eOHOro Kypca 0a30BOro YpoBHsS OCHOBHOM ImkoJibel. Kype
npenHa3HayeH uid GOPMUPOBAHUS Y OO0YYarOIIMXCSl CTaTUCTHUECKON KYJIbTYPbl U NOHUMAHUS
pOJIM TEOPUM BEPOSTHOCTEH KaK MAaT€MaTHYEeCKOTO0 MHCTPYMEHTAa I HM3YyYEHUs CIy4alHBIX
cOOBITHI, BeTMUYMH U nporieccoB. [Ipu nzyuenun Kkypca oOoTamaroTcs NpeICTaBICHHS yUalnxcs
0 METO/1aX UCCIIEIOBaHMs U3MEHYUBOTO MUPa, pPa3BUBAETCS MIOHUMaHHE 3HAYMMOCTH U OOIIIHOCTH
MaT€MAaTHYECKUX METOJOB IO3HAHMS KAK HEOTHEMJIEMOM YacTH COBPEMEHHOI'O E€CTECTBEHHO-
Hay4YHOTO MUPOBO33PECHHUSI.

CognepxaHue Kypca HaIpaBJIEHO Ha 3aKpPEIUICHWE 3HAHWM, MOJIYYCHHBIX NPU HW3Y4YCHUHU
Kypca OCHOBHOM ILIKOJIbI U HA PA3BUTHE IIPEICTABICHUN O CITy4alHBIX BEJIMUYNHAX U B3aUMOCBA3X
MEXY HUMH Ha BaXHBIX IIPUMEPAX, CIOKETHI KOTOPBIX MOYEPIHYTHI U3 OKPYKAIOILEr0 MUpA.

B cooTBercTBMM C yKa3aHHBIMM ILEJSIMH B CTPYKType Y4eOHOro Kypca
«BeposTHOCTE M CTAaTUCTHKA» CpeIHEH HIKOJIbl Ha 0a30BOM YpPOBHE BBIJEICHBI CIIEAYIOLIUE
OCHOBHBIE cojepKaTenbHble JUHMU: «CiydaiiHble cOOBITHS M BeposATHOCTH», «CiyuyaiiHble
BEJIMYUHBI M 3aKOH OOJIBLIUX YUCEID.

BaxHyro uacTb Kypca 3aHMMAeT H3Y4€HHE TIE€OMETPUUYECKOr0 M OMHOMHAJIBHOTO
pacnpeneseHuil U 3HaKOMCTBO C MX HEIPEPBIBHBIMU aHAIOTaMU

— II0Ka3aTeIbHbIM U HOPMAJIbHBIM PacCIpeleICHUAMHU.

Conepxanne muHuM «CiyyailHble COOBITHSL M BEPOSTHOCTH» CIY)KUT OCHOBOWM [yIs
(bopMupoBaHUs PEICTABICHUH O paclpeielIeHud BEPOSTHOCTENH MEX/1y 3HAUCHUSIMU CITydaitHbIX
BEJIMYMH, a TAKXKe 3Ta JUHUA HeoOXoAUMa Kak 0a3a Uil M3ydeHMs 3aKOHa OOJIBIIMX YHCEeN
— (yHAaMEHTAJIBHOIO 3aKOHa,

JEUCTBYIOLIET0 B MPHUPOJE M OOLIECTBE W MMEIOLIEro Maremarudeckyr ¢opmanuzanuio. Cam
3aKOH OOJBIIMX YHCEN Mpelaraercsi B O3HAKOMHUTEIbHOH ¢GopMe ¢ MHUHUMAJIbHBIM
UCIOJIb30BAHUEM MAaTEMAaTHYECKOTO (popMaIn3ma.

Tembl, cBs3aHHBIE C HEMPEPHIBHBIMU CTy4YallHBIMU BETMUMHAMMU, aKLIEHTUPYIOT BHUMaHUE
IIKOJPHUKOB HA OINMCAaHMM W M3Y4YEHUHU CIIyYalHBIX SBJIEHUH C MOMOIIBIO HENpPEpbIBHBIX
¢ynkuuii. OCHOBHOE BHUMaHHE YAEISIETCS MMOKa3aTeIbHOMY U HOPMAJIbHOMY PacHpeeIeHUsIM,
IpU 3TOM MPEAINoJaraeTcsi O3HAKOMHUTEIbHOE U3ydeHHe Marepuana 0e3 JI0Ka3aTeIbCTB
MPUMEHSAEMBIX (DaKTOB.
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MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

Ha m3ydenue xypca «BeposTHOCTh W CTaTHUCTHKa» Ha 0a30BOM ypOBHE OTBOJAUTCS | 4ac B
HEJIENIO B T€YCHUE KaXKI0T0 Toa 00ydeHus, Bcero 68 yueOHbIX YacoB.
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COILEPKAHUE YYEBHOI'O KYPCA

10 KJIACC

[IpencraBnenne JaHHBIX C MOMoIIbI0 Tabmui u auarpamm. Cpeanee apudMeTHUECKOE,
MeraHa, HauOoJibllee 1 HAMMEHbLIEe 3HAUYEHUS, pa3Max, AUCIEPCHsl U CTaHIAPTHOE OTKIIOHEHHE
YHUCJIOBBIX HAOOPOB.

CrydaiiHple SKCIIEPUMEHTHI (OTBITHI) M CIy4ailHbIe COOBITHS. DJIeMEHTapHbIE COOBITHS
(ucxonpl). BepodTrHOCTh cilydallHOTO COOBITHS. BIM30CTh 4acTOTHI U BEPOATHOCTU COOBITU.
CrydaiiHpIe OTIBITHI C PABHOBO3MOXKHBIMH 3JI€MEHTApHBIMU COOBITUSAME. BeposTHOCTH COOBITHIA
B OIBITAaX C PABHOBO3MOYKHBIMU 3JIEMEHTAPHBIMU COOBITUSIMHU.

Onepauuu HaJx COOBITHSAMM: IEpecedeHHue, 00beIUHEHHE, MPOTHUBOIOJIOKHBIE COOBITHS.
Huarpammsl Diinepa. @opmyiia ClI0KeHUs BEPOATHOCTEN.

VYcnoBHas BEpOATHOCTb. Y MHOKEHHUE BEPOSATHOCTEHR. [[epeBo ciaydallHOrO SKCIEPUMEHTA.
dopmyiia nmoaHOM BepoaTHOCTH. HezaBucumBbie COOBITHS.

KombOunartopHoe npaBuino ymHoxeHus. IlepecranoBku u ¢aktopuan. Yucino coueTaHuid.
Tpeyronbuauk [Tackansa. @opmyna 6uHoma HproToHa.

bunapHblii ciiydyaliHbIN ONBIT (MCHIBITAHUE), yCIIEX U Heynada. He3zaBucHMble HCIIBITAHUSL.
Cepusi He3aBUCHUMBIX HCHOBITaHUH 10 mepBoro ycmexa. Cepusi HE3aBUCHUMBIX HUCIHBITAHUN
beprymn.

CnyualiHas BenuuuHa. Pacrnpenenenue BepoATHOCTeH. [luarpamMma pacnpeneneHus.
[Tpumeps! pactipenenaeHuii, B TOM YHCIIE, FEOMETPHUECKOE U OMHOMHUAIIBHOE.

11 KJIACC

UucnoBbie XapaKTEPUCTUKH CITYYAHBIX BETUYMH: MATEMaTHICCKOE OXKUTAHUE, TUCTICPCUS
Y CTaHJapTHOE OTKJIOHEeHUE. [[puMepsl mpuMEHEHUsT MAaTEMaTHYECKOTO OXKHUIaHUs, B TOM YHCIIE
B 3aJa4yaxX W3 TOBCEJIHEBHOM >KM3HU. MaTemMaTH4YecKOe OXKHJIaHWEe OWHAPHOW CIydaiiHOU
BEJIMYMHBL. MaTemMaTH4eckoe OXHUJaHUE CYMMBI CIIYYalHBIX BEJIWYUH. MareMaTudeckoe
OXKMJIaHUE U JTUCIIEPCHUS TEOMETPUUECKOTO U OMHOMHAIIBHOTO pacipeIeeHUH.

3akoH OOJIBIIMX 4YHCEI M €ro pojib B HayKe, NPUpOJe M OOIIEeCTBE.
Br1600pouHBIi METO MCCIIETOBAHUIA.

[Ipumepbl HEMpepBIBHBIX CIy4YalHBIX BeMWUYWH. [IOHSATHE O TUIOTHOCTH pachpeaeieHHs.
3anauu, NpUBOJAILINE K HOpMaJIbHOMY pacipeaeneHuro. [IoHsaTue o HopMabHOM pacipeaesieHUH.
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HNPEIMETHBIE PE3YJIbTATHI

10 KJIACC

YuTarh ¥ CTPOUTH TAOIULBI U JUATPAMMBI.

OnepupoBaTh MOHATUSAMHU: CpeiHee apuUPMETHYecKoe, MeIWaHa, HauOoJbIIee,
HauMEHbIIIee 3HaUeHUE, pa3Max MAacCHUBA YUCIIOBBIX IAHHBIX.

OnepupoBaTh MNOHATUSAMHU: CIy4alHBIA ASKCHEPUMEHT (OMBIT) M ClydailHOE COOBbITHE,
AJIEMEHTApPHOE COOBITHE (3JEMEHTAPHBIA UCXOJ) CIy4allHOrO OIbITa; HAXOJAUTh BEPOSITHOCTH B
OMbITaX C PABHOBO3MOXKHBIMU CIIy4allHBIMU COOBITHSIMHU, HaXOJUTh U CPaBHUBATh BEPOSTHOCTU
COOBITHI B U3YYEHHBIX CIIy4alHbBIX dKCIIEPUMEHTAX.

Haxonute u popMynupoBaTh COOBITHS: TIEpeceUeHrne U OObEIMHEHUE JTaHHBIX COOBITHIM,
coObITHE, TMPOTHUBOIOJIOKHOE JaHHOMY COOBITHIO; IOJIb30BAThCS AMArpaMMmamu Oiiepa U
(bopMyI0i CII0’KEHHS BEPOSITHOCTEN MPU PEIISHNH 3a/1au.

OnepupoBaTh MOHATUSIMU: YCIOBHAsl BEPOSTHOCTb, HE3aBUCHUMBIE COOBITHSA; HAXOJIUTh
BEPOSITHOCTH C MMOMOUIBIO ITPABUJIa YMHOKEHHUS, C TIOMOILBIO JIEpEBa CIYyYaliHOTO OIbITA.

[IpumeHsTH KOMOMHATOPHOE MPABUIIO YMHOKEHHUS MPY PELICHUH 3aay.

OnepupoBaTh MOHATUSIMM: HCIBITAHWE, HE3aBHCHMBIE HCIBITAHUS, CEPUSl HCIBITAHU,
ycrex U HeyJada; HaXOJIUTh BEPOSTHOCTH COOBITHH B CEpUM HE3aBHCUMBIX HCIBITAHUN 0
MIEPBOTO ycIlexa; HaX0AUTh BEPOSITHOCTH COOBITHI B cepuM HcnbITaHuil beprysu.

OnepupoBaTh MNOHATUSAMH: CIydailHass BeJNMYMHA, pacCIpeleleHue BEpPOSTHOCTEMH,
Jyarpamma pacIpeeeHHus.

11 KJIACC

CpaBHUBaTh BEPOSATHOCTH 3HAYCHUH CIIy4alHOW BEJIWYMHBI MO PACIPENETCHUI0 WU C
MTOMOIIBIO TUarpaMM.

OnepupoBaTh MOHATHEM MaTEeMAaTHYECKOTO OXXHJIAHUS; MPUBOIUTH MPHUMEPHI, Kak
MPUMEHSIETCSI MaTeMaTU4YecKoe OXKUIaHHe CIy4alHOW BEIMYMHBI HAaXOJUTh MaTeMaTH4YeCKOe
OKHJaHHE 10 TaHHOMY pacipeeiIeHHUIO.

Nmerts npencraBienne o 3aKkoHe OOJIBIIMX YHUCE.

Nwmerts npecTaBieHne 0 HOPMAJIbHOM pacipe/ieIeHUH.
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TEMATHYECKOE IINTAHUPOBAHMUE

10 KJIACC

KoJumnuecTBo yacos DJIeKTPOHHbIE
No /n HanmeHoBaHMe pa3je/ioB U TeM KonTpoabnbie | TpakTieckue (un¢posrbie)
NMPOrpaMmblI Bcero paGoThi paGoThI o0pa3oBaTe/bHbIE
pecypcsbl
1 [IpencraBnenne JaHHBIX W OTICATEIIbHAS 4
CTaTUCTHKA
CrnyyaiiHble OTIBITHI U CITydaiiHble COOBITHS,
2 OTIBITHI C PABHOBO3MOKHBIMU 3 1
AJIEMEHTapHBIMU UCXOaMU
3 Onepanuun Han COOBITUSAMU, CJIOKEHHE 3
BEPOSITHOCTEM
YcnoBHas BEpOATHOCTb, ACPEBO
4 CITy4aitHOTO OTbITa, (hOPMYIIa IMOJTHOM 6
BEPOSITHOCTH U HE3aBUCHUMOCTh COOBITUI
5 DIeMEeHThl KOMOWHATOPUKH 4
6 Cepuu 1ocie10BaTeIbHbIX UCTIBITAHUN 3 1
7 CrnyyaiiHble BETUYHUHBI U paclpeaencHus 6
8 O00011IeHNE U CUCTEMATH3ALUS 3HAHUN 5 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 2

32




11 KJIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHnoBanue pa3jesioB U TeM u¢posBbie
Ne n/m OporpaMMBb pasi Beero Konrtpoasubie | IlpakTuueckue f)lép(al:cﬂm ar eJ)'IbeI e
padoTsbI padoThI pecypesI
1 MareMatnueckoe 0)KUAAHNE CITydalHON 4
BEITUIHHBI
2 }lncnevpcnf[ U CTaH/IapTHOE OTKJIOHEHHE 4 1
CIIydaifHOM BeJMYUHBI
3 3aKoH OOJIBIINX YUCEIT 3 1
4 HenpepbiBHBIE CiTydaliHbIE BETMYHHBI 2
(pacmipenenenwsi)
5 HopmanwsHoe pactipeneneHus 2 1
6 [ToBTOpEHwUE, O606H1€HI:IG u 19 5
cUCTeMaTH3allus 3HaHUM
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 3
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ITPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUSA
OCHOBHOMH OBPA30OBATEJILHOHN TIPOI'PAMMBI (AJITEBPA)

10 KUIIACC
Koxa .
IIpoBepsiemble MpeaAMeTHbIE Pe3yIbTAThl 0CBOEHHS OCHOBHOIA
NpoBepsieMoro .
o0pa3oBaTe/IbHON IPOrpaMMBbI CpeiHero o01ero o0pa3oBaHust
pe3yJbTara
1 Yucna 1 BBIYUCIICHUS
11 OnepupoBaTh MOHATHSIMHU: PAIHOHAIBFHOE W JEWCTBUTEIHHOE YHCIIO,
' OOBIKHOBEHHAsI U JIeCSITUYHAs ApO0b, MPOLIEHTHI
12 BemmonHATe  apudMeTHUeCKHe  Omepaludd C  PalOHATBHBIMH |
' JeWCTBUTENLHBIMU YMCIIAMA
13 BemmonHATe  TpUOMIDKEHHBIE — BBIYKMCICHHUS,  WCTOJNB3Ys — MpaBWIIa
' OKpYTJICHUS, JIENIaTh MPUKUAKY U OIIEHKY pe3yJIbTaTa BHIYACICHHN
OmnepupoBaTh MOHIATUSMHU: CTENICHb C IETBIM TIOKa3aTelleM, CTaHAapTHas
14 (dbopma 3anmucH AEMCTBUTEIHHOTO YKCia, KOPEHb HATypalbHOW CTETEHU;
' WCTIONH30BATh TOAXOAIIYIO (pOpMY 3arTuCH JeHCTBUTEILHBIX YHCEN JUIS
pelIeHUs TPaKTUUECKUX 33124 U MPeICTaBICHUS TaHHBIX
OnepupoBaTh MOHATHSMHU: CUHYC, KOCUHYC M TaHI€HC MPOU3BOJILHOTO
1.5 yrila; WMCIHOJIb30BaTh 3alliCh IPOU3BOJIBHOTO yria uepe3 oOpaTHbIe
TPUTOHOMETpHUUYECKUE PYHKIUU
2 YpaBHEeHHS U HEPABEHCTBA
OnepupoBaTh MOHATUSMU: TOXKAECTBO, YpaBHEHHE, HEPABEHCTBO, 1IEJIOE,
2.1 palroHalbHOE, uppalnroHalbHOE ypaBHEHHUE, HEPaBEHCTBO,
TPUTOHOMETPUUECKOE YPABHEHHE
Y BomonHsaTe  npeoOpa3zoBaHUs  TPUTOHOMETPUYECKUX — BBIPAKEHUU H
' peliaTh TPUTOHOMETPUYECKHE YPABHEHHUS
BrinonHaTs mpeobpa3zoBaHus ENbIX, PALMOHAIBHBIX U UPPAIIMOHAIBHBIX
2.3 BBIPOKEHUI U pellaTb OCHOBHBIE THIBI IENbIX, PAalMOHANbHBIX U
UPPAIMOHANIFHBIX YPaBHEHHI U HEPABEHCTB
24 [IpuMeHsaTh ypaBHEHHS U HEPABEHCTBA MJIS PELICHHUS MaTeMaTHYeCKUX
' 3a/1a4 ¥ 3a71a4 U3 Pa3IMYHBIX 00IacTel HAYKU U pPeabHOMN JKU3HU
MopenupoBaTh peanbHbIE CHUTYyallUM Ha SI3bIKE anreOpbl, COCTaBIATh
2.5 BBIpKEHUS, ypaBHEHUS, HEPABEHCTBA MO YCIOBHIO 33[]a4l, HCCIEeI0BATh

TOCTPOCHHBIC MOACIIN C UCIIOJIb30BAHUEM allllapara aJ'IFC6pBI
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OyHKIMH U Tpaduku

OmnepupoBaTh NOHATHAMHU: (YHKLIUS, CIOCOOBI 3amaHus  (DYHKLIUH,

3.1 o0nacTe oOmpeneneHuss W MHOXECTBO 3HAYCHMH (YHKIUH, Tpaduk
(GbyHKIMY, B3aUMHO 00paTHbIe (QyHKIUH

39 OmnepupoBaTh NOHATHSAMH: UYETHOCTH W HEYETHOCTh (YHKIWHU, HYIH

' (GyHKIMH, TPOMEXKYTKH 3HAKOTIOCTOSTHCTBA

3.3 Hcnonw3oBatk rpaduku GyHKIWH TSl peICHHUs YpPaBHEHHIHA

34 Crpoutb W uutaTh rpauku JUHEHHONW (QYHKIMM, KBaJpaTHYHOU

' (GyHKIMM, cTeneHHOW (QYHKIUU C LEbIM IT0Ka3aTelieM
Ucnonb3oBark rpapuku (yHKOUE A8 KCCIEIOBAaHUS IPOLECCOB U

35 3aBHCHMOCTEH TpU PEUICHWU 3a1ad W3 JPYTUX YY4EeOHBIX NPEIMETOB H

' peambHONW  KHU3HH, BBIpaXaTh (QOPMYJIaMH  3aBHCUMOCTH  MEXIY
BEIIMYMHAMH

4 Hauana maremaTndeckoro anaimsa

41 OmnepupoBaTh TMOHITHAMH: TIOCIEAOBATEIFHOCTh, apUPMeTHdYecKas Hu

' reoMeTpHuuecKkas Iporpeccuu
OnepupoBaTh MNOHATUAMHU: OECKOHEUHO YOBIBAaIOIIasi I'€OMETPUYECKast

4.2 mporpeccus, CyMMa OECKOHEUYHO  YOBIBAIONMICH  T'€OMETPHUYECKOM
IIpOrpeccun

4.3 3amaBaTh MOCIEAOBATEIHPHOCTH PA3TUIHBIMH CIIOCOOAMH

s Hcnonp3oBath CBOWCTBAa NOCIENOBATEIBHOCTEH W MPOrpeccUil s

' pelleHus pealbHbIX 3aJau MPUKIAJHOTO Xapakrepa

5 MHoecTBa U JIOTHKA

5.1 OnepupoBaTh NOHATUSAMH: MHOXECTBO, OIIEpALlUU HaJl MHOXECTBAMHU
Hcnonp3oBaTh TEOPETHMKO-MHOXKECTBEHHBIM —ammapar [yl ONUCaHUs

5.2 peaJbHbIX NPOLIECCOB U SBJICHMM, NMpPH PEIICHUH 3aJady M3 APYrux
y4EOHBIX MPEIMETOB

£ 3 OnepupoBaTb  MOHATUSAMM:  OIpEJENICHHE, TeopeMa,  CJEICTBUE,

. JI0Ka3aTeIbCTBO

11 KIIACC

Kon

IIpoBepsiemble mpeAMeTHBIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOI
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NpoBepPsIeMOro o0pa3oBaTe/IbHON NPOrpaMMBbl CpeAHero oo1ero o0pa3oBanus
pe3yJjbTara
1 Hucna 1 BBIYUCIICHUS
OnepupoBaTh MOHATUSAMH: HaTypalbHOE, I€JI0€ YUCIIO; UCIOJIb30BATh
11 MIPU3HAKKU JCIMMOCTH LEJIbIX YUCEN, Pa3JI0KEHHUE YUCIa Ha MPOCThIE
MHO>KUTENH JUIsl pellieHus 3a1a4
1.2 OnepupoBaTh NOHATHEM: CTENEHb C PALIMOHAJILHBIM [TOKA3aTeIeM
13 OnepupoBaTh  MOHATHSIMH:  JIOTapUPM  YWCIA, JIECSATUYHBIE |
' HaTypaJIbHbIE JIorapru(Msl
2 VYpaBHEHMs U HEpAaBEHCTBA
[IpumeHsaTs cBOWCTBA CTENEHU Ui MPeoOpa3oBaHUs  BBIPAKEHUIA,
2.1 OTIEpUpPOBaTh MOHATUSIMH: TOKA3aTEIbHOE YpPaBHEHHME WU HEPAaBEHCTBO;
pelaTh OCHOBHBIE TUIIBI IOKAa3aTEJIbHBIX YPaBHEHUN U HEPABEHCTB
BoinonHATe mpeoOpazoBaHusl BBIPAXKEHUM, COJAEpIKAIIUX JIOTapu(pMBI;
2.2 OTIepUPOBATh MOHATUSIMU: JIOrapu(PMHUUECKOE YpaBHEHHE U HEPABEHCTBO;
pelIaTh OCHOBHBIE TUIIBI JTIOTapU(MUYECKUX YPAaBHEHUI U HEPABEHCTB
2.3 HaxonuTs pemenus mpocTeUnx TPUroHOMETPUUYECKUX HEPABEHCTB
OnepupoBaTh TOHSATUSMH: CHUCTEMA JIMHEWHBIX YpaBHEHUM U €€
2.4 pelleHNe; UCTOIb30BaTh CUCTEMY JIMHEMHBIX YpaBHEHUH Ul peIICHUs
MIPAKTUYECKUX 3a/1a4
25 Haxomute  pemieHuss  mpocTEHIIMX  CUCTEM M COBOKYITHOCTEH
' palMoHaIbHBIX YPAaBHEHUN U HEPABEHCTB
MojenupoBaTh peajibHble CUTyallUM Ha S3bIKe airedpbl, COCTABIAThH
26 BBIPA)KEHUS, YPABHEHUS, HEPABEHCTBA M CHUCTEMBI 110 YCJIOBHUIO 3a/1a4H,
' UCCeoBaTh IOCTPOEHHBIE MOJIENM C MCIOJIb30BAaHMEM armapara
anreopbl
3 OyHKIMU U TpaduKu
OnepupoBaTb MOHATUSAMH: MEpUOANYECKas (YHKUMS, HPOMEKYTKU
31 MOHOTOHHOCTH (YHKIUH, TOUKH 3KCTpeMyMa (yHKIMH, HauboJiblIee U
' HaMMEHblIIee 3HaYeHNs (PyHKIMU Ha MPOMEXYTKE; UCIOJIb30BaTh UX JUIS
uccie0BaHusl (PYyHKIUH, 3alaHHON rpadukom
OmnepupoBaTh NOHATUAMU: I'padUKH NOKA3aTEIBHOM, TorapupmMuyeckoil u
3.2 TPUTOHOMETPUYECKUX (QYHKUUH; H300pakaTb MX Ha KOOPIMHATHOU

TIJIOCKOCTH U UCTIOJIB30BATh JJISI PCIICHU S ypaBHCHI/Iﬁ 1 HCPABCHCTB
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N3o0paxkare Ha KOOPAMHATHOW TIUIOCKOCTH TpauKd JTHHEHHBIX

3.3 yYpaBHEHUN U HCMOJBb30BaTh HMX MJIA PEIICHHUS CHUCTEMbl JMHEHHBIX
YpaBHEHUU
34 Hcnonw3oBate rpadukn GYHKIOUE I8 MCCIENOBAHUS TPOILECCOB H
' 3aBUCUMOCTEHN U3 APYTUX yu4eOHBIX AUCITUIUIAH
4 Hauana maremaTudeckoro anaimsa
OnepupoBaTh TMOHATHSAMH: HENpEpbIBHAS  (QYHKUWSA, MPOU3BOIHASL
41 (YHKIIMM;, HCIIOJIb30BaTh T'€OMETPUYECKUH U (DU3MUYECKHIT CMBICH
MPOU3BOJHOM JJIsl pEIICHUS 3a1a4
4 Haxomute  mpom3BOJHBIE  DJIEMEHTApPHBIX  (YHKIUH,  BBIYHCIATH
' MIPOU3BOIHBIE CYMMBI, POU3BEICHUSI, YACTHOTO (PYHKIIUIA
Ucnonb3oBaTh  MPOM3BOJHYIO  JUIi  WCCIENAOBaHUS  (PYHKIMH  Ha
4.3 MOHOTOHHOCTb M 9KCTPEMYMBI, IPUMEHATH PE3YJbTAThl UCCICIOBAHUS K
MTOCTPOCHUIO TpadrKOB
4l Hcnonp30BaTh MPOU3BOIHYIO 711 HAXOXKJACHUS HAWITYUIIETO PEIICHUS B
' MPUKIIAHBIX, B TOM YUCJIE COIMATLHO-9KOHOMHYECKHX, 3a71a9ax
45 OnepupoBaThb NOHATHUSAMU: TE€PBOOOpa3HAss M MHTErpaj; MOHUMATh
' TEOMETPUUCCKHUI 1 (PU3NUECKUI CMBICIT UHTErpaja
46 Haxomute mepBooOpa3Hble  3/eMEHTapHBIX  (GYHKUUNA, BBIYUCIATH
' uHTerpai o ¢popmyne Herotona — Jleitbuuia
47 Pewrate npukiiagHelie 3a1a4d, B TOM YHCIE COLMATBHO-3KOHOMUYECKOTO

n (bmnqecxoro XapakrTepa, CpeacTBaMu MaTEMATUYCCKOI'0 aHaIn3a
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INPOBEPAEMBIE 2JIEMEHTBI COAEP) KAHUSA (AJITEBPA)

10 KIIACC
IIpoBepsieMblii 3J1eMEHT COAEPKAHUSA
Kon
1 Yucna 1 BEIYUCIICHUS
Pammonanbupie  uyucna. OOBIKHOBEHHBIE U JIECATHYHBIE JpOOM, TPOLIEHTHI,
OCeCKOHEUHBIE  TEpUOIMYECKHEe  1podu.  ApudmMerndyeckne  omepamud ¢
11 paloHaIbHBIMU YHCIIaMH, NpeoOpa3oBaHMs YMCIOBBIX BbIpaxkeHHi. [Ipumenenue
npo0Oeil U MPOLEHTOB AJIsl pelIeHUs MPUKIAIHBIX 3ajad W3 Pa3InyHbIX OTpacien
3HaHUM U peaIbHOM KU3HU
JevictButenbHble  4yKclia.  PanMoOHambHBIE W HppalMOHAIbHBIE  YHUCIA.
1.2 Apudmernyeckue omnepauud € JEUCTBUTEIbHBIMH uuciaamu. [IpuOnmxEénnble
BBIYHCIICHUS, [TPaBUIJIa OKPYTJICHUS, TPUKUIKA U OLIEHKA pe3yJbTaTa BHIYMCICHUN
Crenenp ¢ nenbiM mokazarenem. CranmaptHas ¢opma 3amucu JACUCTBUTEIHHOTO
1.3 yicna. Vcnonp3oBaHue Moaxosnie Gopmbl 3alucu JAEUCTBUTEIbHBIX YHCEN IS
pelIeHUs TPaKTUYECKUX 33/1a4 U MTPEICTaBICHUS TaHHBIX
14 ApubMeTnuecknii KOpeHb HATypadbHOW cTeneHu. JIeMcTBus ¢ apuMETHICCKIMHU
' KOPHSIMU HaTypaJbHOMN CTEEHU
L5 CuHyc, KOCHMHYC M TaHI'€HC 4YHCIOBOTO apryMeHTa. ApKCHUHYC, apKKOCHHYC,
' apKTaHI'€HC YUCIIOBOTO apryMeHTa
2 VYpaBHEHUs U HEPABEHCTBA
2.1 TosxecTBa U TOXIECTBEHHBIC ITPEOOPA30BAHUS
22 IIpeoOpazoBanue TPUTOHOMETPUUYECKUX BBIpaKEHUH. OcHoBHBIE
' TPUTOHOMETPUYECKHE POPMYJIbI
. VYpaBHeHHe, KOpeHb ypaBHeHHUs. HepaBeHCTBO, pelieHHe HepaBeHCTBA. MeTon
. UHTEPBAJIOB
24 Pemienue nenbix 1 JpoOHO-pallMOHAIBHBIX YPAaBHEHUN 1 HEPABEHCTB
2.5 Perienne uppanoHaibHbIX YpaBHEHHM U HEPABEHCTB
2.6 Pemenune TpUroHOMETpUUECKUX YPaBHEHUI
27 [IpumeHeHNe ypaBHEHNI U HEPABEHCTB K PEILICHUIO0 MaTEMaTHYECKHX 3a]1a4 U 3a/1a4
' U3 PA3IMYHBIX 00JacTel HAYKU U peabHOM KU3HU
3 OyHKMK U TpaduKu
31 Oynkius, cnocoObl 3ananus ¢yHkiuuu. I'padux ¢ynkumu. B3aummbHo oOpaTHbIE

byHKIIMH

38




32 OO6nacte ompeneneHus W MHOXKeCTBO 3HaueHWd ¢(ynkumu. Hymun dyaxoumn.
' [TpoMexxyTKH 3HAaKONOCTOSHCTBA. YETHBIE U HEUETHBIE (PYHKINU
33 CrenenHas (QyHKOHsS C HaTypaJlbHBIM W IIENIBIM TOKa3zateneM. EE cBoiicTBa u
' rpaduk. CoiicTBa 1 rpaduK KOPHS N-0if CTeTeH:
24 TpuroHomerpudeckass OKpyXHOCTb, ONpPEACICHHE TPUTOHOMETPUUYECKUX (PYHKIIHIA
' YHCIIOBOTO apryMEeHTa
4 Hauana maremaTudeckoro anaimsa
41 [TocnenoBaTebHOCTH, CIIOCOOBI 33/JaHUSl TOCIENOBATEIbHOCTEH. MOHOTOHHEIE
' MOCIIEIOBATEIbHOCTH
ApudpmeTrnueckass W TEOMETpHUYECKass Mporpeccuu. beckoHeyHo yObIBaromast
45 reoMerpuueckas nporpeccus. CymMMa O€CKOHEYHO YOBIBAaIOIIEH TeoMEeTpUYEeCcKOn
' nporpeccur. DopMyra CIOXKHBIX MPOIEHTOB. VICHOIb30BaHWE TMPOTPECCHH JUIS
peleHus peabHBIX 33a4 MPUKIATHOTO XapaKTepa
5 MHoxecTBa 1 JIOTHKa
MHoXecTBO, omnepanud Haj MHOXecTBamu. Jluarpammbl Oiinepa — BenHa.
5.1 [IpuMeHeHEe TEOPETHKO-MHOKECTBEHHOTO armapara JUisl OINHCaHWs PpeabHBIX
IIPOLIECCOB U SIBJICHUH, TP PELIEHNH 3a/1a4 U3 APYIUX y4eOHBIX IPEIMETOB
52 Omnpenenenue, TeopeMa, CIEACTBUE, T0KA3aTEIHCTBO
11 KIIACC
Kon IIpoBepsieMblii 3JIEeMEHT COAePKAHUS
1 UYucna 1 BBIYUCIIEHUS
11 HatypanbHble u niensle uucina. [Ipu3Haky JeTuMOCTH LEIbIX YHCell
1.2 CreneHb ¢ pallMOHAIBHBIM NoKa3aTeneM. CBOICTBaA CTeNeHN
1.3 Jlorapudm yucna. JlecaTuyHbIe U HATYpaJIbHBIE JOrapupMbI
2 VYpaBHEHUs U HEPABEHCTBA
2.1 IIpeobpazoBaHue BBIpaKEHUH, COEPIKAIINX JIOTapU(PMBI
29 IIpeoOpazoBaHue BEIpAXKEHUH, COAEPIKAIINX CTENIEHU C PALMOHAIBHBIM
. noKasarenem
2.3 [IpumMepb! TPUTOHOMETPUUECKUX HEPABEHCTB
2.4 [Toxa3aTenbHblEe YpaBHEHHS U HEPABEHCTBA
2.5 Jlorapugmuueckie ypaBHEHHs U HEPABEHCTBA
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Cucrempl JMHEHWHBIX YypaBHEHMH. PemnieHue nNpuKIaaHbIX 3a7ad C I[OMOIIbIO

25 CUCTEMBI JINHEWHBIX YPABHEHUI
2.7 CucreMbl ¥ COBOKYITHOCTH pallUOHAJIBHBIX YPABHEHUI U HEPABEHCTB
28 [IpumeHeHne ypaBHEHUM, CUCTEM U HEPABEHCTB K PEILIEHNIO MAaTEMaTHUYECKUX 3aa4
' U 3aj1a4 U3 Pa3IMYHbIX 00IacTel HayKu U peaslbHOM JKU3HU
3 Oynakyun u rpaduku
Oynkus. [lepuonnveckne ¢yHKuH. [IpoMeKyTKHM MOHOTOHHOCTH (DYHKITHH.
3.1 MakcumMymbl U MHUHUMYMBI QyHKIUH. Haubonbliee W HauMeHblee 3HauYE€HUE
(YHKIIMM Ha IPOMEKYTKE
3.2 Tpuronomerpruueckue GyHKINHU, X CBOICTBA U TpaUKH
3.3 [Toxa3zaTenpHast u morapupmMudeckas GyHKIIUH, UX CBOMCTBA U TpapuKu
3.4 Wcnonb3oBanue rpadukoB GyHKIUN I peLIEHUS] ypaBHEHUH U TMHEWHBIX CUCTEM
Ucnonb3oBanne  rpadukoB  GyHKIMH  UIS  HWCCIAEAOBAHWSA  TPOIECCOB U
3.5 3aBUCHUMOCTEH, KOTOpbI€ BO3HUKAIOT NPU PEUICHUM 3aJad U3 JPYrHX Yy4eOHBIX
MPEIMETOB U PEATbHOM KU3HU
4 Hauana maremaTnueckoro aHaausa
4.1 HenpepriBabie QyHKIIMH. METO HHTEPBAJIOB ISl PEIICHUS HEPABEHCTB
4.2 [TpousBonas ¢pyaknuu. ['eoMmerpudeckuii U GU3MUESCKUI CMBICT TIPOU3BOHON
43 [IpousBoHbie AmeMeHTapHBIX (QyHKIHMH. DOpMyIBl HAXOXKICHUS TPOU3BOIHON
' CYMMBI, IIPOU3BEIEHUS U YaCTHOTO (PYHKIIMHA
[IpuMeHeHre NPOU3BOJHOM K HCCIEAOBAaHHIO (YHKIHMH HAa MOHOTOHHOCTb H
4.4 9KCTpeMyMbl. HaxoxaeHue HauOOJIbIIEro U HaMMEHbIIEro 3Ha4eHus (pyHKIMM Ha
OTpe3Ke
[IpuMeHeHue TPOU3BOAHON /ISl HAXO0XKAEHUS HAWIy4IlIero peleH!s B PUKIAAHbIX
4.5 3ajavax, IS OIpelesieHHs CKOPOCTH IIpoliecca, 3aJaHHOro (opMysod Wiu
rpaduxom
4.6 [TepBooOpa3Has. Tabauia nepBooOpa3HbIX
47 WnTterpan, ero reomerpuyeckuii 1 pu3ndeckuil cMpici. Beluncinenue nurerpaia mno

¢dopmyne Herotona — Jleitbuuna
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INPOBEPAEMBIE TPEBOBAHUSA K PE3YJIBTATAM OCBOEHMUSA
OCHOBHOM OBPA30OBATEJIbHON TPOT'PAMMBI (TEOMETPHS)

10 KJIACC
Koxa .
IIpoBepsiemble MpeaAMeTHbIE Pe3yJIbTAThl 0CBOEHHS OCHOBHOIA
NpoBEPSIeMOro .
o0pa3oBaTeIbHOI MPOrpaMMbI CpeIHEero 001ero oopa3oBaHus
pe3yabTaTa
7 I'eomerpus
7.1 OnepupoBaTh NOHATUAMU: TOUKa, IPsIMasi, JIOCKOCTh
25 [TpuMeHsTh aKCHOMBI CTEPEOMETPHH U CIICACTBUS U3 HUX MPH PEIICHUH
' TeOMETPUIECKUX 33714
-3 OmnepupoBaTh TOHATHAMH: TApAICTBHOCTh W TMEPIECHAUKYISIPHOCTD
' MPSIMBIX U IJIOCKOCTEN
- KnaccnpummpoBaTh B3auMHOE pacIioyio’KEHHE TPSIMBIX U IIOCKOCTEH B
' MIPOCTPAHCTBE
OmnepupoBaTh MOHATUSME: IBYTPAHHBINA yroJ, TPaHH JBYTPAHHOTO YIIIa,
7.5 pedpo IBYTpaHHOTO YIJIa, TWHEWHBIN yroj ABYrPaHHOTO yrila, TpaaycHast
Mepa ABYTPaHHOTO yriia
26 OnepupoBaTh MOHATUSAMHU: MHOTOTPAHHUK, BBITYKJIBIH W HEBBITYKJIbIHI
' MHOTOI'PaHHUK, 3JIEMEHTH MHOTOTPAHHUKA, TPABUIBHBIN MHOIOIPaHHUK
-7 Pacnio3HaBate OCHOBHbBIE BMJbl MHOIOI'PDaHHMKOB (MHMpaMuja, MpU3Ma,
' PSMOYTOJIbHBIN Tapajieenumnes, Kyo)
KnaccupunupoBaTb  MHOIOIpaHHMKHM, BbIOMpass ~ OCHOBAaHUS  JUId
-8 K1accupuKauy  (BBUIYKJIBIE WM HEBBIIYKJIBIE  MHOIOI'DAaHHMKH,
' NpaBUIbHbIE MHOTOTPAHHUKH, MpsMble W HAKJIOHHBIE MPU3MBI,
napaJuiesenune bl )
29 OmnepupoBathb HOHATHAMU: CeKylIas IUIOCKOCTb, CeyeHue
' MHOT'OTPaHHUKOB
210 OOBSACHAT,  NPUHLMIBI  TOCTPOEHHS  CEYEHUH  MHOTOIPaHHUKOB,
' UCIIOJIb3YSI METO/]I CJIEJIOB
CtpouTh ce4yeHUsI MHOTOTPAaHHMKOB METOJOM CJIE/IOB, BBIMOJIHATD
7.11 (BBIHOCHBI€) IJIOCKHUE YEPTEKHU U3 PUCYHKOB IPOCTHIX 00BEMHBIX UTYp:
BUJ CBEPXY, COOKY, CHU3Y
7.12 Pemare 33124 Ha HaXOXKJICHHE TEOMETPUUYECKUX BEJTUYMH MO 00pazuam
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Wi aJiropyurMam, IMNPpUMCHASA HM3BCCTHLIC AHAJIUTUYCCKUC MCETOJbI IIpH
peICHUU CTAaHAAPTHBIX MATCMATUYCCKHUX 3aJa4 Ha  BbIYHUCICHUC
paCCTOSIHI/Iﬁ MCXKAY ABYMA TOYKAMH, OT TOYKHU O HpﬂMOﬁ, OT TOYKH 10

IIJIOCKOCTH, MCKAY CKPCIIMBAIOIIUMUCS ITPAMBIMUA

7.13

Pemrate 3agaun Ha HaXOXKJIEHUE TEOMETPUUYECKUX BEIMYMH MO 0Opa3iam
WM aJrOpUTMaM, MPUMEHSISI U3BECTHBIC AHAIMTHUYECKHE METOIbl TPH
pElIeHUN CTaHAAPTHBIX MATEeMaTHYECKUX 3a/lad Ha BBIYMCIICHHE YTJIOB
MEXy CKpPEUIMBAIOIIUMUCA MPSAMBIMHU, MEXKIY MPAMOU M TUIOCKOCTHIO,

MCKAY IINIOCKOCTAMU, JBYI'PAHHBIX YI'JIOB

7.14

Boruncnate 00bEMBI M IIJIOLMAAM TMOBEPXHOCTEM MHOTOTPAaHHHUKOB
(mpu3ma, nupamua) ¢ MpUMEHEHUEM (POPMYII, BBIYUCIATH COOTHOIIEHUS
MeXAy  IUIOLIAIsIMU MIOBEPXHOCTEH, o0bEMamu M0JI00HBIX

MHOTI'OrpaHHUKOB

7.15

OnepupoBaTh MOHATHSMHU: CUMMETPHUSL B NIPOCTPAHCTBE, LIEHTP, OChb H

IJI0OCKOCTh CUMMETPUH, LIEHTP, OCh U MIIOCKOCTh CUMMETPUHU (PUTYPBI

7.16

W3Bnekarb, mpeoOpa3oBbIBaTh U HHTEPIPETUPOBATH MHPOPMAIUIO O
MIPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (UrypaX, MPEJCTaBICHHYIO Ha

yepTexax U pUCyHKax

7.17

[IpumensTh reomerpuueckrue (GakThl A PEeUICHUS] CTEPEOMETPUUECKUX
3a/a4, MPENoJIaralolliuX HECKOJIbKO MLIAroB pEIIeHMs, €CIU YCIOBUS

IPUMEHEHHUS 33aJ]aHbl B IBHOI opme

7.18

[IpuMmeHaTs mpocCTeiilie MporpaMMHBIE CPEICTBA U DJIEKTPOHHO-

KOMMYHUKaIMOHHBIC CUCTEMBI IIPHU PEIICHUN CTEPCOMETPUUCCKHX 3aaa4d

7.19

[IpuBoaUTH mpUMEpbl MaTEMaTHYECKUX 3aKOHOMEPHOCTEH B MPUPOJE U

JKU3HH, PACIIO3HABATDh MTPOABJICHUC 3dKOHOB I'€COMCTPUHN B HCKYCCTBEC

7.20

[IpumeHsaTH MOMyYeHHBIEC 3HAHMSI HAa MPAKTUKE: aHATTU3UPOBATh peajbHbIe
CUTYaIlMU U IPUMEHSATH U3yYCHHBIE MIOHATHUS B IIPOIECCE MTOUCKA PEIICHUS
MaTeMaTHYecKd  cOpMyIUpOBaHHOW  MPOOIEMBbI,  MOJEIHUPOBATH
peanbHble CUTYallUd Ha SI3bIKE T'€OMETPHUH, MCCIEAOBATh MOCTPOCHHBIC
MOJIEJIH C UCII0JIb30BaHUEM F€OMETPUUYECKUX MTOHATUN U TEOPEM, arllapaTa
anreOpswl, penaTh NPakTUYECKUe 3aauu, CBA3aHHBIE C

HaXO0XKACHUEM I'COMCTPUICCKHUX BCIINYUH

11 KJIIACC
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Kon

HpOBepﬂeMble NpeaAMETHBbIC PE3YJIbTAaThl 0OCBOCHUA OCHOBHOM

NPOBEPSIeMOro .
pesyabTaTa o0pa3oBaTeIbHOI MPOrpaMMbI CpeIHero 001ero oopa3oBaHus
6 I'eomerpust
OmnepupoBaTh NOHATHAMHU: [HJIUHIPUYECKAs TIOBEPXHOCTH, 00pa3yromme
61 WIMHAPUYECKON TMOBEPXHOCTH, IMJIMHIP, KOHWYECKas IOBEPXHOCTb,
' oOpa3yloliue KOHHUYECKOM  TOBEPXHOCTH, KOHYC, cdepuueckas
HIOBEPXHOCTH
6.2 Pacnio3naBate Tena Bpamenus (MUIUHAP, KOHYC, cepa u map)
6.3 OOBSCHATH CTIOCOOBI TIOTYIEHUS TEJT BpAICHHUS
6.4 KinaccuduiupoBaThs B3aMMHOE pacloioKeHHe CPephl U INIOCKOCTH
OmnepupoBaTh TMOHSATHSAMHU: NIAPOBOM CETMEHT, OCHOBAaHHE CErMEHTa,
6.5 BBICOTA CErMEHTa, IMMApOBOW CJIOW, OCHOBAHHE MIAPOBOTO CJIOS, BBHICOTA
[IapOBOTO CIIOS, IIAPOBOM CEKTOP
66 Beraucnsate  00bEMBI W IJIOMIAZM TOBEPXHOCTEH TN  BpAIICHHS,
' TE€OMETPUIECKUX Tell C TPUMEHEHHEM (hOPMYJT
OnepupoBaTh MNOHATUSAMM: MHOTOTPAaHHMK, BIUCaHHBIK B cdepy u
6.7 OTIMCaHHBIN 0KOJIO cdepshl, chepa, BOUCaHHAS B MHOTOTPAHHHUK WJIH TEJIO
BpaIleHs
68 Boluncasate  COOTHOIIEHUS MEXIy IUJIOUIAJIMU  IOBEPXHOCTEH U
' 00BpéMaMu TOT00HBIX TEI
69 N300paxkaTs n3ydyaembie GUTYpbl OT PYKH U C MPUMEHEHHEM MPOCTHIX
' 4epTEKHBIX HHCTPYMEHTOB
BoinonHATh (BBIHOCHBIE) TJIOCKHE YEPTEKU M3 PUCYHKOB IMPOCTBIX
6.10 00BEMHBIX (GUTYp: BHUI CBEpXy, COOKY, CHU3Y; CTPOUTH CEUYCHHUS Tel
BpallleHUs
W3Bnekatb, MHTEPHpPETUPOBATH U MPeoOpa3oBbIBATH HH(POPMALHIO O
6.11 IPOCTPAHCTBEHHBIX T€OMETPUYECKUX (UTYpax, MPEACTABICHHYIO Ha
yepTexkax U pUCyHKax
[IpumensaTh TeomMeTprueckue (GaxkThl IS PELICHUsS CTEPEOMETPUUYECKHX
6.12 3aja4, MpPEeNojaraloluX HECKOJbKO IIaroB peleHHs, €ClIM YCIOBHS
NpUMEHEHU 3aaHbl B IBHOU (hopme
6.13 OmnepupoBaTh MOHIATUEM: BEKTOP B IPOCTPAHCTBE
6.14 BbIMONHATE JEHWCTBUS CIOXKEHHS BEKTOPOB, BBIYUTAHUS BEKTOPOB H

YMHOKCHHSI BCKTOpPAa Ha 4YHUCIIO, O6’b$ICH$ITB, KaKiMH CBOMCTBaMH OHH
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o0mamaor

6.15

[IpumensTH paBUIIO NapalieenuIiea pyu CI0KEHUN BEKTOPOB

6.16

OnepupoBaTh MNOHATUSAMU: JEKApPTOBbI KOOPAMHATHI B IPOCTPAHCTBE,
BEKTOp, MOJYyJb BEKTOPAa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA,
YroJl MEXKIy BEKTOpaMH, CKaJSIPHOE IPOU3BEICHHE BEKTOPOB,

KOJUIMHCAPHBIC U KOMIIJIAHAPHBIC BECKTOPLI

6.17

Haxomuts cyMMy BEKTOpOB M IPOU3BEIEHUE BEKTOPAa Ha YHCJO, Yroj
MEX/1y BEKTOpaMH, CKJISIpPHOE ITPOU3BEACHUE, PACKJIaIbIBaTh BEKTOP 110

JABYM HCKOJUIMHCAPHBIM BCKTOpaM

6.18

3aI[aBaTI) IJIOCKOCTH YPAaBHCHUCM B IleKapTOBOfI CUCTEME KOOpAHAT

6.19

Pemare nmpocreiimme reoMeTpuYecKHe  3aJadyd  Ha  IIPUMEHEHHE

BCKTOPHO-KOOPANMHATHOI'O METOAA

6.20

Pemrate 3aa4d Ha JA0Ka3aTCIbCTBO MAaTEMAaTHYCCKUX OTHOIIECHUMN U
HaXO0XJICHUC TCOMCTPHUICCKUX BCIUYUH I10 06pa3uaM WK aJIrTOpUTMam,
IIPpUMCHSA HN3BECTHBIC METO/IbI npu peIiCcHUN CTaHJAAaPTHBIX

MaT€MaTHYCCKUX 3aJa4

6.21

[IpumensaTe nmpocTedire MNPOrpaMMHBIE CPEACTBA M DIIEKTPOHHO-

KOMMYHHKAIIMOHHBIC CUCTEMBI IIPU PEHICHUU CTCPCOMECTPUUCCKHX 3aaa4

6.22

[IpuBoUTE MpUMeEpHl MaTEMaTUYECKHX 3aKOHOMEPHOCTEH B MpHUpOJE U

JKHU3HHU, PACIIO3HABATH ITPOABJICHUEC 3aKOHOB I'€COMECTPUHN B UCKYCCTBEC

6.23

[IpuMeHsTH MoTydeHHbIE 3HAHUS Ha IPAKTHKE: aHAJTN3UPOBaTh peajbHbIe
CUTYaIlUU U IPUMEHSTH U3yUYEHHBIE MOHATHUS B IPOIIECCE MOUCKA PEIICHHS
MaTeMaTHUeCKd  CPOPMYIHPOBAHHOM  HPOOJIEMBI,  MOJEIUPOBATH
peasibHbIE CUTYallMd Ha SI3bIKE F€OMETPHUH, HCCIIeI0BaTh MOCTPOCHHBIE
MOJIETM C HCIIOJIb30BAHUEM T'€OMETPHUUECKUX TMOHSATHH U Teopem,
anmapara ajareOpbl, peuiaTh MPaKTUYeCKUe 3a/1a4M, CBA3aHHbIE C

HaXO0XXIACHUEM I'COMCTPHUUCCKUX BCIIMINH
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HNPOBEPAEMBIE 2JIEMEHTBI COAEP KAHUSA (I'EOMETPUA)
10 KVIACC

K IIpoBepsieMblii 3J1eMEHT COAEPKAHUSA
on

7 I'eomerpus

7.1 [lonsiTue 00  aKCMOMATUYECKOM  TOCTPOCHHUH  CTEPEOMETPUH:

CTEPEOMETPHUH H CIICJICTBUS U3 HUX

7.2

KyO, mapasuiesnenumnes, NoCTPOCHUE CeUeHUM

OcHoBHbBIE TIOHATHS CTepeoMeTpuu. Toduka, mpsiMasi, TUIOCKOCTh, TIPOCTPAHCTBO.

B3anMHOEe  pacnonokeHHe OpsAMBIX B IIPOCTPAHCTBE:  IEPECEKAOIIHECH,
MapajuleJIbHbIE W CKpeIlMBarolmecs npsMble. [lapauienpHOCT MNPSMBIX U
IJIOCKOCTE B  IMPOCTPAHCTBE: MapaJUICNIbHBIE IPsIMBIE B IPOCTPAHCTBE,
MapaJUIEIbHOCTh TPEX MPSAMBIX, NApAJUICIBHOCTh NPSAMOW M IUIOCKOCTH. YTIIBI C
COHANpPaBJICHHBIMH CTOPOHAMH, YIrOJd MEXIy NpsIMbIMH B IPOCTPAHCTBE.
[TapamienpHOCTD IJIOCKOCTEN: NapajljieibHbIE TUIOCKOCTH, CBOMCTBA MapajlIeNIbHBIX

mockocteit. [IpocTeitmme mpocTpaHCTBEHHBIE (UTYPHl Ha TJIOCKOCTH: TETpadJp,

[lepneHuKyNIApHOCTh MPSAMON U IUIOCKOCTH: TEPHEHAUKYISIPHbIE TpSMbIE B
MIPOCTPAHCTBE, NMPSAMbIE AapaUIETbHbIE U MEPICHINKYISPHbIE K IJIOCKOCTH, MPU3HAK
MEePIEHANKYJISIPHOCTH MPSIMOM U TJIOCKOCTH, TEOPEMA O MPAMON NEPHEHIUKYIIPHON

IJIOCKOCTH. YTJIbI B IPOCTPAHCTBE: YIOJI MEXKIY MPSAMOM U TJIOCKOCTBIO, IBYTPaHHBIN

7.3 yroji, JUHEWHBI Yyroja aAByrpaHHoro yria. IlepneHaukynsip U HakJIOHHBIE:

¢burypsl Ha  TUIOCKOCTb.  llepmeHAMKYISIpHOCTh  IJIOCKOCTEH:
NEpPHeHIUKYIAPHOCTH  JABYX  Iockocteil. Teopema o  Tpéx

MepIEeHAUKYIIIpax

74

ONEeMEHTBI npusMbl MW MUPAMHILL. HpaBI/IHLHLIe MHOT'OT'paHHUKH:

45

PaCCTOAHUEC OT TOUYKHU A0 IMIIOCKOCTHU, paCCTOAHUC OT HpHMOﬁ J0 INIOCKOCTH, ITPOCKIUA

ITonsaTue MHOTI'OrpaHHHUKa, OCHOBHBIC 3JJICMCHTBI MHOI'OI'pAaHHHUKA, BBIITYKJIBIC U
HEBBIITYKJIBIC MHOTI'OI'PaHHUKH, pasBépTKa MHOT'OI'paHHHKA. HpI/ISMaZ N-yrojbHas
IIpu3sMa, I'rpaHd 1 OCHOBAHM:A IIPU3MBI, IIpsAMasd W HAKJIIOHHAA ITIPHU3MBI, OokxoBasg u
IIOJIHAaA MOBCPXHOCTD IMPU3MBEI. Hapannenennnez[, HpﬂMOYFOJ’ILHHﬁ mapayuiCICIIuIICa
H €ro CBOMCTBA. HI/IpaMI/II[aZ N-yrojbHas nNupamMuaa, TpaHd 1 OCHOBAHUE IMHMPAMUJIbI,

OOKOBas W IOJIHAS MOBEPXHOCTh MUPAMHBI, IIPpABUJIbHAA U yCe‘-IéHHaH nupamuja.

NPAaBUJIBLHOIO MHOTOTpaHHMKA, NpaBUJIbHAs NpuU3Ma MU IpaBWiIbHAS NHpaMHja,
NpaBUJIbHASI TPEYTOJIbHAS MUPAMUA U IPaBUIILHBIN TeTpasap, KyO. [Ipeacrasnenue

O IMMPAaBUJIBHBIX MHOTOTIpaHHHUKAX: OKTad’[dp, AOACKASAP U HKOCA3APYTHUC CeucHus




IIPU3MBI U TUPAMU/IBI

1.5

Cummetpusi B TPOCTPAHCTBE: CHUMMETPUS OTHOCHTEIBHO TOYKH, IPSIMOM,
IJIOCKOCTH. DJIEMEHTBl CUMMETPHUH B MUpaMUIaX, Napajieienuneaax, NpaBuibHbIX

MHOTI'OrpaHHHUKax

7.6

Boruncnenue »1€MEHTOB MHOTOTPAaHHHMKOB: péOpa, auaroHanu, yrisl. Ilnomane
OOKOBOM IOBEPXHOCTH U TMOJHONW IOBEPXHOCTH MPSAMOM NpU3MBI, IIJIOLIA/lb
OCHOBaHUH, TeopeMa 0 OOKOBOM MOBEPXHOCTH MpsiMON npu3Mbl. [lnomans 60koBoi
IIOBEPXHOCTH M IIOBEPXHOCTH MPABWIBHOW IMPAMMJABI, TeOpeMa O IUIOLIAAH

yceu€HHo# nupamuabl. [lonstre 06 00béMe. O0BEM MUpamMuIbl, IPU3MBI

1.7

[Tono6Hble Tena B mpocTpancTBe. COOTHOIIEHUS MEX Y MIOIIAASIMH IOBEPXHOCTEH,

00BEMaMHu 110 JOOHBIX TEJ

11 KJIACC

Kon

IIpoBepsieMblii 3JIeMEHT COAEPKAHUS

6

I'eomerpus

6.1

Hunuaapuyeckas MOBEPXHOCTh, 00pa3yrole HUINHAPUIECKON MOBEPXHOCTH, OCh
UMWIMHAPUYECKONH moBepxHOcTH. Lumuuap: ocHoBaHMsS U OOKOBas MOBEPXHOCTb,

o0Opa3syromas 1 0Ch, TIONIaAh OOKOBOW U MOJTHON TOBEPXHOCTH

6.2

Konnueckast noBepXxHOCTh, 00pa3yrole KOHUUECKONH MOBEPXHOCTH, OCh M BEpUIMHA
KOHUYecKoi moBepxHocTU. KoHyc: ocHOBaHME W BepuIMHa, oOpasyolas U OcCbh,
10113/ 1b OOKOBOW M TOJTHOM TMOBEPXHOCTH. YCEUEHHBIH KOHYC: OOpa3yroliue U

BBICOTA, OCHOBAHUA U OoKOBas IOBEPXHOCTH

6.3

Cdepa u map: uentp, paauyc, IuaMeTp, IUIOIIAIs TOBEPXHOCTH cdepbl. B3aumHoe

PACIIOJIOKCHHUC C(l)epbl H IINIOCKOCTH, KacaTe€JibHas IINIOCKOCTh K ccbepe, IJ1omaab

chepbl

6.4

I/I306pa)KeHI/IC TCJI BpalllCHUA Ha IIJIOCKOCTH. PaSBépTKa OUJINHApPA U KOHYCa

6.5

KOM6I/IHaHI/II/I TCJI BpallCHHUA W MHOI'OI'PaHHHUKOB. MHOFOFpaHHI/IK, OIMMCaHHBIN

OKOJIO C(I)epLI, c@epa, BIIMCAHHAsA B MHOI'OT'PaHHUK, WX TCJIO BpalllCHUA

6.6

[Tonsitne 06 06bEMe. OcHOBHBIE CBOMCTBA 00bEMOB Ten. Teopema 00 00BEME
MPSIMOYTOJIBHOTO Tapajuienenunena u cienctBus u3 He€. OO0bEM IWITUHIA,

KoHyca. O0BbEM 1mapa u miomaas cepobl

6.7

ITomo OHBIC TCIIa B IMPOCTPAHCTBC. CooTHOIIECHUS MCKIOY omaasasMn

MOBEPXHOCTEH, 00bEMaMK TTOTIOOHBIX TET

6.8

CeueHns OUIIMHApA (napannem,Ho U TNCPICHAUKYIISIPHO OCI/I), CCUCHUA KOHYCa
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(mapaenbHOe OCHOBAHUIO U ITPOXOJISIIEE YepPe3 BEPIIMHY), CCUCHHUS IIapa

Bexrop Ha muockoctu u B mpocTpaHcTBe. ClI0)KEHME M BBIUUTAHUE BEKTOPOB.

YMHO)€EHHEe BEKTOpa Ha uncio. PasnokeHune BekTopa 1Mo TpEM HEKOMIUIAHAPHBIM

o3 BekropaMm. [IpaBuno mnapamienenunena. Pemienue 3amad, CBSI3aHHBIX  C
IIPUMEHEHHUEM IIPABUIJI IEUCTBUM C BEKTOpaMHU
[IpssmoyronpHas cucreMa KOOpAMHAT B MpocTpaHcTBe. KoopauHaTel BeKTOpa.
6.10 [Ipocreiimue 3amaun B KOOpAMHATax. YToa Mexay Bekropamu. CkansipHoe

IMPOU3BCACHUC BCKTOPOB. Brruncienue YIJI0B MEXKAY HNPAMBIMH W IINIOCKOCTAMM.

KoopanHaTHO-BEKTOPHBIN METOI IIPH PEIIEHUH TEOMETPUYECKUX 3a7a4
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INPOBEPAEMBbBIE TPEBOBAHUSA K PE3YJIBTATAM OCBOEHMUS
OCHOBHOM OBPA30OBATEJIbHON MIPOI'PAMMBI (BEPOSITHOCTD

U CTATUCTHKA)
10 KJIJACC
Koxa .
IIpoBepsiemble npeAMeTHBbIE Pe3yJIbTAThl 0CBOEHUSI OCHOBHOI
NpoBepsieMoro .
o0pa3oBaTe/IbHOI NPOrpaMMBbI cpe/iHero o01ero 0opa3oBaHus
pe3yJbTara
6 Teopust BEposSITHOCTEH M CTATUCTHKA
6.1 UuTath U CTPOUTH TAOIUIIBI U TUATPaMMBbI
OnepupoBaTb  MOHATUAMU:  cpeAHee apudMeTHdeckoe, MeuaHa,
6.2 HanOoJbIlIee, HaWMEHbBIIEe 3HAYEHHWe, pa3Max MacCHBa YHCIOBBIX
JTAHHBIX
OnepupoBaTh NOHATUSIMHU: CIIy4allHbIM SKCIEPUMEHT (OIBIT) U ClTy4yailHoe
coObITHE, dJIEMEHTapHOE COOBITHE (3JIEMEHTApHBIH HCXO0J]) CIy4ailHOTrO
6.3 OTbITa; HAXOIUTh BEPOSTHOCTH B ONBITaX C PaBHOBO3MOXKHBIMU
CIIydallHBIMH COOBITHUSIMU, HaXOJWUTh U CPaBHUBATbH
BEPOATHOCTH COOBITUI B U3YYEHHBIX CIyYalHbIX KCIIEPUMEHTaX
Haxomute u QopmynupoBaTh COOBITHS: TIEpecCeUCHHE UM OOBEIUHECHUE
64 JTAHHBIX COOBITUH, COOBITHE, MPOTHBOTIOJIOKHOE JTaHHOMY COOBITHIO;
' MOJK30BAThCS  AMarpamMmMaMu  Oujepa W QOPMYJION  CIOKEHUS
BEPOSATHOCTEH NPHU pEIICHUH 3a1a4
OmnepupoBaTb MOHATUSMH: YCJIOBHAsi BEPOSTHOCTb, HE3aBUCUMBIE
6.5 COOBITUS; HAXOJUTh BEPOATHOCTH C MOMOILIBIO MpaBUJa YMHOXEHHUS, C
IIOMOIIBIO IEpEBa CIIy4aifHOIO OIbITa
6.6 [TpuMeHsAT KOMOMHATOPHOE MTPABUIIO YMHOKEHHS IIPU PEIICHUH 3a/1a4
OnepupoBaTh MOHATUSAMH: UCIIBITAHUE, HE3aBUCUMBbIE UCIIBITAHUS, CEpUs
67 UCTIBITAHUH, yCIIeX M Hey/aya; HaXOJUTh BEPOSATHOCTH COOBITHI B cepun
' HE3aBUCHMBIX UCIBITAHUN J0 NEpBOro yclexa, HaXOAUTh BEPOSITHOCTH
coOBITUH B cepuy UcnbITaHUH beprymu
6.5 OnepupoBaTb NOHATUAMU: CllydailHas BEJIWYMHA, PaCIpPEICICHHE
' BEPOSITHOCTEN, AMarpaMMa pacipeeeHUs]
11 KIIACC
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Kon

HpOBepﬂeMble NpeaAMETHBIC PE3YJIbTAaThl 0OCBOCHUA OCHOBHOM

NpoBepPsIeMOro .
pesybTaTa o0pa3oBaTe/IbHON MPOrpaMMBbI CpeiHero o01ero o0pa3oBaHust
5 Teopus BeposATHOCTEN U CTATUCTHKA
51 CpaBHUBAaTh  BEPOSTHOCTH 3HAUYEHUW  CIIy4alHOW  BEIUYMHBI  TIO
' pacnpeesieHUI0 WK ¢ TOMOLIbIO IUarpamMm
OnepupoBaTb MOHATHEM MaTEMaTHYECKOIO OKUJAHUS, IPUBOJIUTH
5 IIPUMEPBI TOT0, KAK IIPUMEHSETCSI MATEMATUYECKOE OKUIaHNUE CIIy4alHOU
' BEJIMYMHBI, HAXOAUTh MaTEMaTHYECKOE OXHJIAHUE 10
JTAHHOMY pachpeieieHUI0
5.3 Nwmets npeacTaBienre o 3aKoHe O0JIbIINX YUCE
5.4 Hmets npeacTaBieHre O HOPMAaJIbHOM PACIPEICIICHUH
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HNPOBEPAEMBIE JIEMEHTBI COAEPKAHUA (BEPOATHOCTb 1

CTATUCTHKA)
10 KIIACC
IIpoBepsieMblii 3J1eMEHT COIeP:KAHUS
Koxa
6 Teopust BEpOSTHOCTEH M CTATUCTHKA
[IpencraBnenne JaHHBIX C TOMOIIbIO Tabmuir u  guarpamMMm.  CpenHee
6.1 apudMeTHyecKoe, MeauaHa, HauOoJiblllee M HAWUMEHBIIEE 3HAUEHHUS, pa3Max,
JUCTIEPCHS M CTAaH/IaPTHOE OTKJIOHEHUE YU CIIOBBIX HA0OOPOB
CnyvaiiHple SKCHEpPUMEHTHI (OMBITHI) U CllydyallHble COOBITHUS. JIeMEHTapHbIE
cobbiTus (Mcxonbl). BeposTHOCTh citydailHOTO COOBITHSA. BIWM30CTh 4YacCTOTHI U
6.2 BEPOSATHOCTH cOObITHH. CiydaifHbIE OTBITHI C PABHOBO3MOXXHBIMHU AJIEMEHTAPHBIMU
coObITUsAMH.  BeposTHocTH  CcOOBITHI B ONBITaX C  PaBHOBO3MOXKHBIMU
AJIEeMEHTAPHBIMH COOBITHSIMHU
63 Onepann  Hax COOBITHUSMHU: TIepecedeHne, OObEAWHEHHE, MPOTUBOIOJIOKHBIE
' coObIThs. Jlmarpammel Diinepa. @opMyiia CI0KEHHS BEPOATHOCTEH
64 VYcnoBHas  BEpOSITHOCTh. YMHOXKEHHE  BEposiTHOCTeW.  JlepeBo  ciydallHOTO
' skcriepuMenTa. Popmyrna MmoaHo# BepossTHOCTH. HezaBucumbie cCOOBITHS
65 KombOunaropnoe mnpaBmwino ymHoxeHus. I[lepecranoBku wu dakropuan. Ywucmo
' coueranuii. Tpeyronpauk Ilackans. @opmyna 6unoma HetotoHa
bunapHbplii ciaydaliHBI ONBIT (MCIBITAHWE), yCIEX H Heyaada. HeszaBucumble
6.6 ucnbiTanus. Cepusi HE3aBUCHUMBIX HCOBITaHMM 10 mepBoro ycmexa. Cepus
HE3aBUCHUMBIX UCIIbITaHul bepHyin
6.7 Cnyyaitnas BenuunHa. Pacnpenenenue BepostHocTel. JluarpaMma pacrpeneneHus..
' [Ipumepsl pactpeesieHnit, B TOM YKCIIe TEOMETPHUECKOE U OMHOMHUAIILHOE
11 KIIACC
Kon IIpoBepsieMblii 3JIEeMEHT COAEPKAHUSA
5 Teopust BEpOATHOCTEN M CTATUCTHKA
UucnoBble XapaKTEpUCTUKH CIYyYalHBIX BEIMYMH: MAaTEMAaTHYECKOE OXHUIAHHE,
5.1 JUCHIEPCHS U CTaHJIAPTHOE OTKJIOHEHUe. [Ipumepsl MpuMeHeHHs] MaTeMaTHYECKOTO
0XKMJIaHUs, B TOM YHUCJI€ B 3aJadax M3 MOBCEIHEBHOW >XM3HU. Maremartnuyeckoe
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OXKUJaHWEe OMHAPHOW CIyJailHOW BEIMYMHBL MaTreMaThdeckoe OXHIAHUE CYMMBI
CIy4alHbIX BEJIMYMH. MaTeMaTHYECKOE 0KUIAHUE U TUCIIEPCUS TEOMETPUUECKOTO

1 OMHOMMAIBHOTO pacIpeeIeH

3aKkoH OOJIBIIMX YMCENI M €ro PoJib B HayKe, IPUPOJE U odOuiecTBe. BrIOOpOUHBIil

5.2

METOJI UCCIIEOBAaHUN

[Ipumepbl  HENpepbIBHBIX — CIlydalHbIX Benu4uH. [loHATHE O  IIOTHOCTH
5.3 pacnpeneneHus. 3agauu, IpUBOIAIIME K HOPMATIbHOMY pactipezenenuto. [lousrue o

HOPMaJIbHOM pacmpe/IelIeHun
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MPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJIbTATAM OCBOEHUS OCHOBHOM OBPA30OBATEJBLHOMN
ITPOT'PAMMBI CPEJJHET'O OBIIIET'O OBPA3OBAHUS

Kon IIpoBepsieMble TPeOGOBAHUS K NMPEeIMETHBIM Pe3yJbTaTaM O0CBOEHUSI
MPOBEPSIEMOro OCHOBHOI1 00pa30BaTe/IbHON NPOrpaMMbl CpeiHero od1Iero
TpeOOBaAHUA o0pa3oBaHus

Brnagenne MeTomamMu JIOKa3aTeNIbCTB, AITOPUTMAMH DPEHICHHUS 3a]1ad,
yMeHue (OpMyIHpOBaTh U ONEPUPOBATH TMOHATUSMU: OIpeAeTIeHHE,
aKcHoMa, TeopeMa, CIIEJICTBUE, CBOMCTBO, MpPHU3HAK, OKa3aTeIbCTBO,
PaBHOCHJIbHBIE (OPMYIUPOBKH; IPUMEHSTh UX; YMEHHE (GOPMYIUPOBATH
o0paTHOE U MPOTHBOIIOJIOKHOE YTBEpPXKACHUE, MPUBOAUTH MPUMEPHI U
KOHTPHOPHUMEPLI, HCIIOJIB30BaTb MCTOL MaTeMaTHYeCKOU HWHAYKIHH;
IIpOBOAUTH A0Ka3aTCJIbHBIC  PaCCYXXIACHUA npu peuiCcHuMU 3ajad,
1 OLICHUBATh  JIOTMYECKYH0  IPAaBHJIBHOCTb  PACCYXIEHUN; YMEHHE
ONICpUPOBATH IMOHATUAMU: MHOXKCCTBO, IOJIMHOXECTBO, OIICpallu Hal
MHO>XXECTBAMHU, YMCHHC HUCIIOJIB30BAaTh TeopeTHKO-MHO}KeCTBeHHLIfI
anmapar Ui ONMMCaHus PeaTbHBIX POIIECCOB U SIBICHUH M TIPU PEIICHUU
3a7a4, B TOM YHCJIE U3 APYrUX YUeOHBIX MPEIMETOB; YMEHHE ONIEPUPOBATH
MOHATUAMH: Tpad, CBsA3HBIA rpad, AEpeBO, MUKI, rpad Ha MIOCKOCTH;
YMEHHUE 3alaBaTh W OINHCHIBATH Tpadbl Pa3THYHBIMH

CHOCO6aMI/I; HCIIOJIB30BAaTh Fpa(l)BI IIpU pCUICHNH 3aJ1a4

YMeHHne omnepupoBaTh MOHATHAMH: HATYPAJIBbHOE YHCIIO, 11EJI0€ YHCIIO,
CTEIEHb C LIETBIM MT0Ka3aTeIeM, KOPEHb HATYPAJIbHOM CTENEHH, CTETICHb C
palMoHaIBHBIM MTOKa3aTeJIeM, CTETICHb C ICHCTBUTEILHBIM ITOKa3aTeleM,
jgorapudM YHCIa, CUHYC, KOCUMHYC M TAaHTCHC IMPOW3BOJIBHOTO YHCIIA,
OCTAaTOK IO MOJYJI0, PAallMOHAIbHOE YHCIIO, HPPALUOHAIBHOE YHCIIO,
MHOKECTBA HATypaJIbHBIX, IENbIX, PAIlMOHAIBHBIX, JAEHCTBUTEIBHBIX
Yycell; yMEHUE UCMHOJb30BaTh MPU3HAKH JIETUMOCTH, HaWMEHBIIHMA
00Imuii JeUTENh K HAMMEHbIIIEe 00Iee KpaTHOEe, alropuT™ EBKiMa mpu
pELIEeHUH 3a/1a4; 3HAKOMCTBO C PA3JIMYHBIMU MMO3UIIMOHHBIMU CUCTEMaMH
CUMCIICHMS;  YMEHHE  BBINOJHATH  BBIUUCIEHUE  3HAYEHUH U
npeoOpa3oBaHus BBIPAKEHUNW €O CTENEHSMH U Jorapudmamu,
npeoOpa3oBaHus  IPOOHO-pPAIIMOHANBHBIX  BBIPAKEHUH; YMEHHE
ONEPUPOBATH TOHITHUSAMU: TOCIEI0BATENBHOCTD,

apI/I(I)MeTI/I‘-IeCKaH nmporpeccus, TCOMCTPUUCCKAA nporpeccus,
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0OECKOHEYHO yOBIBAOIIAst TEOMETPHUECKAs IIPOTPECCHSI; YMCHHE 3a7aBaTh
MOCJIEIOBATEILHOCTH, B TOM YHCIIE C MIOMOIIBI0 PEKYPPEHTHBIX (GOPMYIT;
YMCHHC OIICPpHUPOBATH MOHATUAMU: KOMIIJICKCHOC YHCJIO, COHpH)KéHHBIe
KOMIUICKCHBIC YHCIIa, MOIYJIb U apTyMEHT KOMIUIEKCHOTO Yucia, opMa
3anMcHU KOMIUIEKCHBIX 4ncen (TeoMeTpuyecKasi, TPMrOHOMeTpUyecKas U
anreOpandeckasi); yMeTh NPOU3BOAUTH apUPMETHUYECKUE JCUCTBUS C
KOMIIJICKCHBIMH quCJIaMU, IMPpUBOJAUTH IMPUMCEPLI HNCITOJIB30BaAHUA
KOMIUIEKCHBIX YHCEIl; OTIEpUPOBATh MOHATHIMU:  Marpuma 2X2 |
3x3, ompemenuTeNs  MaTPHIIH,

FGOMeTpI/ILIeCKI/H\/JI CMBICJT OIPCACIIUTCIIA

YMeHue onepupoBaTh MOHATUSMU: PAlMOHAIbHBIE, HWPPALUOHAIBHBIE,
MOKa3aTeabHble, CTENEHHbIE, JIOTapu(PMUUYECKHE, TPUTOHOMETPUUECKHE
YpaBHEHUST W HEPABEHCTBA, HUX CHUCTEMBl; YMEHHE OIEpUPOBATH
MOHATHSMH: TOKJECTBO, TOXKJIECTBEHHOE NpeoOpa3oBaHUE, ypaBHEHUE,
HEpPaBEHCTBO, CHCTEMa YypaBHEHUH M HEPaBEHCTB, PaBHOCHIIBHOCTH
yYpaBHEHUM, HEpPaBEeHCTB M CHUCTEM; YyMEHHE pellaTh YpaBHEHUS,
HEPAaBEHCTBA M CHUCTEMBI C IOMOIIBK PA3IUYHBIX MPUEMOB; PEIIATH
YpaBHEHUs, HEPAaBEHCTBA M CHCTEMBI C IapaMeTpPOM; IPUMEHSTh
YpaBHEHUS, HEPABEHCTBA, UX CHCTEMBI ISl PELICHHUS MaTEeMaTHYECKUX

3a/1a4 ¥ 3aj71a4 U3 pa3IMuHbIX 00JIacTel HAyKH U pealbHOM KU3HU

YMmenue omnepupoBaTb MOHATUSAMH: (QYyHKIUSA, YETHOCTh (QYHKINU,
HEPUOJUYHOCTh (YHKIIMH, OTPAaHUYEHHOCTh (PYHKIIMHU, MOHOTOHHOCTH
GbyHKIMH, SKCcTpeMyM (GYHKIMH, HanOoJblliee U HauMEHbIIIee 3HAUYCHUs
(yHKIIMYM Ha IPOMEKYTKE, HempepbiBHAsA (QYHKIIMS, aCUMITOTHI Tpaduka
(GbyHKIMM, TIepBast U BTOpasi Npou3BoAHAsE (GYHKIIMH, T€OMETPUUYECKUNA U
(u3nueckuif CMbBICT TPOU3BOJIHOM, TMEepBOOOpa3Has, OMPEAeIEHHBIHI
UHTETpall; YMEHHE HAXOJIUTh ACUMOTOTHI rpaduka (YHKIUU; yMEHHE
BBIUUCIIATh MPOU3BOJHBIE CYMMBI, [POU3BENEHUS, YACTHOTO U
KOMIIO3UIMH (DYHKIIMM, HAXOJWUTh ypaBHEHHE KacaTelbHOW K rpaduky
(GYHKIMHM; yMEHHE HaXOJIUTh IMPOU3BOJHBIE DIEMEHTAPHBIX (DYHKIUH;
YMEHHE UCIOJIB30BaTh MPOU3BOJHYIO ISl HUCCIENOBaHUS (PYHKIUH,
HaXOJWTh HAWOONBIINE W HAUMEHbIINE 3HaueHUs (PYHKIUH; CTPOUTH
rpaduky MHOTOYJIEHOB C HCIIOJB30BaHHEM ammapara MaTeMaTH4ecKoro
aHallM3a; TPUMEHSITh MPOU3BOJIHYIO [UISI HAXOXKACHUS HAUITyYIIero

pelICHrA B HNPHUKIAAHBIX, B TOM YHUCJIC COUHUAJIBbHO-DKOHOMHWYCCKUX U
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(bu3nUecKuX 3a/1ayax; HaXOIUTh TUIOMATH U 00BbEMBI (QUTY C MOMOIIBIO
HMHTETPAJIa; MPUBOAUTH MPUMEPHI MAaTEMAaTUYECKOT0 MOJEIUPOBAHUS C

noMoIeko quddepeHInaIbHbpIX YpaBHEHUN

YMeHne onepupoBaTh NOHATHAMHA: Tpaduk GYHKIIUU, 0OpaTHast GYHKIHS,
KOMIO3ulusl (yHKIUH, JWHEHHas (QyHKOMSA, KBagpaTHUHAs (YHKIHSA,
panmoHanbHas (yHKUUS, CTeTNEeHHas (YHKIHS, TPUTOHOMETPHUYECKUE
¢GbyHKIMH, 0OpaTHBIE TPUTOHOMETpUYECKUE (PYHKIMH, TIOKa3aTeNbHas U
norapupmuueckas (QyHKIMH; yMEHHE CTPOUTH TpapuKH H3Y4EHHBIX
(GyHKIMM,  BBIMONHATH  IpeoOpazoBaHuss  rpadukoB  (QYHKIHH,
HCI0JIb30BaTh TpaUKH JUIsl U3yYEHHsI MPOLECCOB U 3aBHCUMOCTEH, MpH
pelIeHUH 3ajad U3 JPYrux y4eOHbIX IPEeIMETOB M 3a/ad U3 peabHOM
KU3HU; BbIpaXaThb (OpMyJaMU 3aBUCHUMOCTH MEXIy BEIUYMHAMU;
HCI0JIb30BaTh CBOMCTBA U rpaduku QyHKIUHN JUIsl penieHus] ypaBHEHUH,
HEpaBEHCTB U 3a/ay C MapaMeTpaMu; U300pakaTb Ha  KOOPJIUHATHOMN
IJIOCKOCTH MHOXECTBA PELICHUN YpPaBHEHMIA,

HEPaBCHCTB U UX CUCTEM

YMeHue pemiaTh TEKCTOBBIE 33/]aydl Pa3HBIX TUIOB (B TOM 4HCIE Ha
MPOLIEHTHI, TOJU U YacTH, Ha JIBWXKEHHE, paboTy, CTOUMOCTh TOBAPOB U
yCIIyT, HAJIOTH, 3a/1a4y U3 00JIaCTH YNpaBICHUS JTUYHBIMU U CEMEUHBIMU
(mHaHCaMM); COCTaBJIATh BBIPAKEHHUS, ypaBHEHHS, HEPaBEHCTBA U HX
CUCTEMBbI IO YCIIOBHUIO 33J1ayH, HCCIEAO0BATh IOJyYEHHOE pEIIeHHE U
OIICHUBATh MPABJIONOJAOOHOCTh pE3yJbTaTOB; yMEHHE MOJEIUPOBAThH
pealibHbIE CUTYallMM Ha $3bIKE MaTEeMaTHKH; COCTaBISITh BBIPAXKEHUS,
ypaBHEHUs, HEPABEHCTBA U UX CUCTEMBI 110 YCIIOBHUIO 33/1a4H, UCCIIEIOBATh
IOCTPOCHHBIE MOJENIM C MCIOJb30BAaHUEM armapara

anreOpbl, UHTEPIPETUPOBATH MOTYUYECHHBIH PE3yIbTaT

YMeHue onepupoBaTh MOHATUAMU: CpeiHee apuMeTnIeckoe, MearuaHa,
HauOoJIbllIee ¥ HAaUMEHbIIIee 3HAUEHUs, pa3Max, JUCIIepCus, CTaHAapTHOE
OTKJIOHEHHE YMCIIOBOrO Habopa; yMEHUE U3BJEKaTh, HHTEPIPETUPOBATH
UH(pOpMaLUIO, IPEACTaBICHHYIO B TaOJIMIIax, HA AUarpamMmax, rpadukax,
OTpaXKarollyl CBOMCTBA PEAJIBHBIX IIPOLIECCOB U SIBJICHUM; IPEACTABIATD
UHPOpPMALMI0O C TIOMOIIBIO TabMUI] M JuarpaMM; HcCieIoBaTh
CTaTUCTHYECKHE JaHHbIE, B TOM YHUCIIE C NPUMEHEHHEM TIpapuuecKux
METOZIOB U  OJIEKTPOHHBIX  CPEIACTB; TpauuecKu

ucciacagoBartb COBMCCTHBIC Ha6J'IIOIlCHI/I$I C IHOMOIIbIO  IOHarpamMm
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paccenBaHys U JIMHEWHOM perpeccuu

YMeHue onepupoBaTh IOHATHSAMHU: CIyYalHBIA OIBIT M CIIy4alHOE
COOBITHE, BEPOSITHOCTh CIyYalHOTO COOBITUS; YMEHHUE BBIYUCIATH
BEPOSTHOCTh C HCIIOJIB30BAaHUEM TI'pa)UUeCcKuX METOJIOB; IPUMEHSTH
(GOopMyNBI CIIO)KEHUS UM YMHOXEHHS BEPOATHOCTEH, (HOopMyITy MOIHON
BeposATHOCTH, (popmyny bepHyimu, komOuHaTOpHBIE (GaKTHl U (POPMYIIBI;
OIICHUBATh BEPOSATHOCTH pEATbHBIX COOBITHH; YMEHHE OIEepHUpPOBATH
NOHATUSIMH: CIIydaiiHas BEJNWYHMHA, PpACIpE/ICICHUE BEPOSTHOCTEH,
MaTeMaTU4eCKOe OXHJIAHHWe, IHCIEPCHs W CTaHAAPTHOE OTKJIOHEHHE
CIIyYaifHOH BEJIWYWHBI, (QYHKIUH pacupeleneHuss W  IUIOTHOCTH
PaBHOMEPHOTO, IOKA3aTEIFHOTO M HOPMAJILHOTO PacIpeAeIeHH; yMEHUE
WCTIOJIH30BaTh CBOMCTBA N3YYEHHBIX PAaCIIpEICICHUH ISl pEeIICHNs 3a/1a4;
3HaKOMCTBO C MOHSTHSMU: 3aKOH OOJIBIINX YHCEI, METOIBI BEIOOPOUHBIX
WCCIIe/IOBaHUI; YMEHHE TIPUBOJIUTH TPUMEPHI TIPOSIBICHUS 3aKOHA
0ONBIIMX dYHCET B TMPHUPOIHBIX M OOIIECTBEHHBIX SBICHHSIX; YMEHHUE
OTIEPHPOBATH TIOHSATHAMH: COUETAHUE, TIEPECTAHOBKA, YHCIO COUYCTAHUH,
YUCIO  TepecTaHoBOK; OumHOM  HbroToHa; yMeHHMEe  IPUMEHSATbH
KOMOMHATOpHbIE (aKThl U PACCYKACHUS Ul pEeIeHHs 3aay; OLlEHUBATh
BEPOATHOCTH  PpEAIbHBIX  COOBITHH;  COCTaBIATH

BEPOSITHOCTHYIO MOJIEIb U UHTEPIIPETUPOBATDH MOJTYYCHHBIN pPe3yIbTaT

YMeHue onepupoBaTh TMOHATHUAMHU: TOYKa, MpsiMas, IUIOCKOCTb,
IPOCTPAHCTBO, OTPE30K, JIyY, BEIHUMHA yIJIa, TUIOCKUH YroJl, IByrpaHHbII
yroJi, TPEXTpaHHbIN yroJi, CKpEeIMBAIOLINECs MPSAMbIE, MapaJlIeIbHOCTh U
HEPIEeHIUKYISIPHOCTh HPSIMBIX M IUIOCKOCTEH, Yrojl MexAy MPsIMBIMH,
yroi MexAy MpsSMONW M IUIOCKOCTBIO, YIOJd MEXIY IUIOCKOCTSIMH,
paccTosiHie OT TOYKH 0 IUIOCKOCTH, PACCTOSIHUE MEXKIY MPSMBIMHU,
paccTosiHue MEXAy TUIOCKOCTSIMHU; YMEHUE HCIO0JIb30BaTh MPHU PEUICHUH
3a/1a4 U3y4eHHbIe (DaKThl U TEOPEMBI IJIAHUMETPHH; YMEHUE OLICHUBATh
pa3Mepbl OOBEKTOB OKpPYKAIOLIEr0 MHpA; CTPOUTh MaTeMaTHYeCKHE
MOJEIU C TOMOUIIBI0 T€OMETPUYECKUX MOHATHH H

BCJIMYHMH, pCIIaTh CBA3aHHBIC C HUMU IIPAKTUYCCKUC 3aJa4N

10

YMeHue onepupoBaTh MOHATUSAMM: IJIOMIAAL (GUIYpbl, 00bEM (UTYPHI,
MHOTOT'pPaHHMK, MPABUJIbHBIH MHOTOTPAHHUK, CEYEHHE MHOTOTPaHHMKA,
KyO, mapamienenunesn, Npu3Ma, NUpaMuia, (GUrypa ¥ MOBEPXHOCTb

BpallleHus], MWIMHIP, KOHYC, Iap, cdepa, miom@ans chepsl, miomaab
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MOBEPXHOCTH NHUPAMHJIBI, MPU3MBI, KOHYCa, LWIMHApPA, 00BEM KyOa,
NPSMOYTOJIBHOTO TapajUielienuieia, MUPaMHIbl, TPU3MBbI, [WIAHAPA,
KOHyca, IIapa, pa3BépTKa MOBEPXHOCTH, CEUYCHHS KOHyca M IMJIHHIpA,
napajieJbHBIe OCH WM OCHOBAaHHMIO, CEYCHHE MIapa, IUIOCKOCTb,
Kacaromascsi cgepbl, IMIMHAPA, KOHYCa; YMEHHE CTPOWUTH CEYCHHE
MHOTOTpaHHHKA, N300pakaTh MHOTOIPAHHHUKU, (PUTYPhI M TIOBEPXHOCTH
BPAIIICHUS, UX CCUCHUSI, B TOM YHCJIE C TIOMOIIBIO 3JICKTPOHHBIX CPEJICTB;
YMEHHE MPUMEHSTh CBOMCTBA r€OMETPHUYCCKUX (PUTYP, CAMOCTOSTEIILHO
(bOpMyIHpPOBATH ONIPEICICHUS N3y4aeMbIX (PUTYD, BBIJIBUTATh THIIOTE3BI O
CBOWCTBAaX W TPU3HAKAX TI'COMETPUYECCKUX (UTyp, OOOCHOBBIBATH HIIH
ONpOBEeprath MX; YMEHHE NPOBOJHUTH KiaccHUuKkaiuo QuUryp rmo
pa3IMYHBIM TIPU3HAKAM, BBITIOJNHATH HEOOXOMMBIC JOTOJHHUTEIBHBIC

TTOCTPOCHUS

11

YMeHme OnepupoBaTbh TMOHATHAMU: JABWKCHHUEC B  IIPOCTPAHCTBCE,
napajIeIbHBIA IEPEeHOC, CHMMETPHSI Ha TJIOCKOCTH M B TPOCTPAHCTBE,
MOBOPOT, TMpeoOpa3oBaHue M0A00Us, MM0J00HBIE (GUIYpbl; YMEHHE
pacrno3HaBaTh paBHbIE W MOAOOHBIE (UTYpPBI, B TOM 4YHCIE B MPUPOJIE,
HCKYCCTBE, apXUTEKTYpe; HCIOJIb30BATh TI'€OMETPUYECKHUE OTHOIICHUS
MIPH PEILIeHUH 3a/1a4; HAXOJUTh FT€OMETPUUECKHE BEIMYMHBI (JUTHHA, YTO,
IJI0IA b, 00BEM) TIPH PEIICHUH 3a/1a4 U3 APYTUX YIeOHBIX MPEIMETOB U
W3 peanbHOM XHU3HU; YMEHUE BBIYUCIATH T'€OMETPUYECKUE BEITMYMHBI
(nmuHa, yroi, miomaab, 00bEM, IUIOMIA[b MMOBEPXHOCTH), HCIOJB3YS
u3ydeHHble (GOPMYIIBI U METOJbI, B TOM YHCIIE: IJIOMAAb MOBEPXHOCTU
MUPaMUJIBL, IPU3MBI, KOHYCa, HWIHH/PA, Iomaab chepsl; 00bEM Kyda,
IPSIMOYTOJIBHOTO TapalijleNienuIeaa, MUpaMuabl, MPU3Mbl, WIHHIPA,
KOHYyCa, IlIapa; YMEHHE HaxOJUTh OTHOIIEHHE OObEMOB

noI00HBIX puryp

12

YMeHue ONICpUPOBATH NOHATUAMU: IIPAMOYI'OJIbHAA CUCTEMA KOOPAWHAT,
BCKTOP, KOOPAUHATBI TOYKH, KOOPAUWHATBI BCKTOP4, CyMMa BCKTOPOB,
IMPOU3BCACHUC BCKTOpPAa Ha 4YHCJIO, Pa3JIO’KCHHUE BCKTOpa IIO 6a31/1cy,
CKaJIIpHOC TMPOU3BCACHUC, BCKTOPHOC MPOU3BCACHHUC, YIOJl MCKIY
BCKTOpPaMH; YMCHUC HCII0JIb30BATh BCKTOPHHﬁ u KOOpI[I/IHaTHHﬁ METOI
ML peHICHUA TCOMCETPUUYCCKUX 3aJlad W 3aJlad ApPYTrux y‘Ie6HHX

IMpeaAMETOB

13

YMmenue BBI6I/IpaTL NOAXOMSIIUIA  MeTond I peUICHuA  3a1a4vu;
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IIOHMMAaHHWE 3HAYUMOCTM MATEMaTUKHM B H3YyYEHUU NPUPOIHBIX H
OOIIECTBEHHBIX MPOIECCOB M  SBJICHUI; YMEHHME paclo3HaBaTb
IIPOSIBJICHUE 3aKOHOB MAaTE€MAaTUKUM B MCKYCCTBE, YMEHHE IIPUBOJUTH
IpUMEPBl MAaTEMaTUYECKUX OTKPBITUM PpPOCCHHMCKOM M  MHPOBOHU

MaTE€MaTHYECKOW HayKU
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HEPEYEHD 9JIEMEHTOB COIEPKAHUA, ITIPOBEPAEMbIX HA EI'D
IO MATEMATHUKE

HpOBepﬂeMLIﬁ IJIEMEHT COACPKAHUSA

Kon
1 Yucna u BEIYUCICHUS
11 HarypaneHblie u nensle yncna. [IpusHaky 1eIMMOCTH HEIbIX YUCEIT
12 Paunonanbubie  yucna. OOBIKHOBEHHBIE W JIECATUYHBIE APOOH, TMPOIICHTHI,
' OECKOHEYHBIC TICPUOINIECKUE TPOOH
13 Apudmernueckuil KOpeHb HaTypajdbHOU creneHu. [leficTBus ¢ apudpmMeTHIeCKUMHU
' KOPHSIMH HAaTypaJIbHOU CTENICHH
14 Crenens c 11enbIM TokasarenieM. CTeneHb ¢ palluoHATBHBIM Moka3arenemM. CBoWcTBa
' CTEIICHU
L5 CHHyC, KOCHMHYC W TaHT€HC YHCJIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
' apKTAHTeHC YMCIIOBOTO apryMeHTa
1.6 Jlorapudm gucia. JlecaTHIHBIE W HATYPATHHBIC JOTapUPMBI
JleiictBuTenpHble  4yucia. Apu@MeTHYecKHe Olepalud C JAeWCTBUTEIbHBIMU
1.7 yrcnamu. [Ipubnuxénnble BEIYUCICHUS, TPaBUIIa OKPYTJIECHUS, MPUKHUJIKA U OLIEHKA
pe3ynbTaTa BRIYUCICHUN
1.8 [IpeoGpa3oBanue BIpakeHUI
1.9 KommuiekcHbie uncia
2 YpaBHEeHHs U HEPABEHCTBA
2.1 ensie 1 1poOHO-palMOHATBHBIC YPABHCHUS
2.2 HppanmonanbHble ypaBHEHUS
2.3 TpuronomeTrpuyeckue ypaBHEHHUS
24 [TokazarenbHbIe U TOTapUPMUUECKUE YPAaBHEHUS
25 Lenpie 1 qpoOHO-palMOHATBHBIC HEPABEHCTBA
2.6 HppanmonanbHble HEPaBEHCTBA
2.7 [TokazarenbHbIe U TOTapUPMHUUECKHIE HEPABEHCTBA
2.8 TpuroHomeTpuyecKkrue HepaBeHCTBA
29 CucTeMBbl ¥ COBOKYTHOCTH ypaBHEHHUI 1 HEPABEHCTB
2.10 YpaBHEeHHUsI, HEpAaBEHCTBA U CUCTEMBI C TTapaMeTpamMu
211 Martpuiia cucTeMbl THHEHHBIX ypaBHeHUN. OnpeenuTeNb MaTPUIIbI
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OyHKMK U rpaduku

Oynkiys, cnocoObl 3amanus ¢GyHKuH. ['paduk QyHkiuu. BzaumHo oOparHbIe

31 ¢bynkuuu. Yéthbie u HeuéTHble PyHkuuu. [leprnoguueckue GyHKIUU
OOnacte ompeneneHUs W MHOXKECTBO 3HaueHWH QyHkmuu. Hymm ¢yHKINu.
39 [IpoMexxyTKH  3HAKOTIOCTOSIHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (PYHKIIHH.
' MakcuMymMbl U MUHUMYMBI (QyHKOEH. HanmOosplmiee ¥ HauMeHbIllee 3HAYCHHE
(GyHKIMU HAa IPOMEXKYTKE
33 CrenenHas QyHKIUS C HATypaJlbHBIM M IEJIbIM TokazareneM. EE cBoiicTBa u
' rpaduk. CBoiicTBa u rpaduK KOpHs N-0M CTENeHH
3.4 Tpuronomerpuueckue GyHKLINHU, X CBOICTBA U IpadUKu
3.5 [TokazarenbHas u norapudmuueckas GyHKIMHU, UX CBOWCTBA U rpaduKH
36 Touku paspeiBa. AcumnTotel TpadukoB ¢yHkuuid. CBoicTBa  (YHKIMIA,
' HETIPEPBIBHBIX HA OTPE3Ke
3.7 IlocnenoBaTenbHOCTH, CIOCOOBI 3aJaHUs ITOCIIEA0BATEILHOCTEN
3.8 Apudmernueckas u reomerpudeckas nporpeccuu. Dopmyiia ci0KHBIX MPOLIEHTOB
4 Hayana marematnyeckoro aHanusa
4.1 [TpousBonas ¢pyakiuu. [Tpon3BoaHbIC 2IEMEHTAPHBIX (YHKITUN
[IpuMeHeHre TPOM3BOJHOW K HCCIECIOBAaHWIO (DYHKIMH HAa MOHOTOHHOCTh M
4.2 9KcTpeMyMbl. HaxoskeHne HanOoJIbIIEero U HaMMEHBIIETO 3HaYeHUs: (YHKIIUU Ha
OTpe3Ke
4.3 [TepBoo6Gpa3nas. Unterpan
5 MHoxecTBa U JIOTHKa
5.1 MHO3K€eCTBO, onepaluy HaJl MHOXkecTBaMu. [luarpammel Ditiepa — Benna
5.2 Jloruka
6 BeposTHOCTh 1 cTaTHCTHKA
6.1 OnucarenpHas CTaTUCTHKA
6.2 BeposTHOCT
6.3 Kombunaropuka
7 I'eomerpus
7.1 @urypsl Ha INIOCKOCTH
7.2 [IpsiMble U TIIOCKOCTH B MPOCTPAHCTBE
7.3 MHororpaHHIKI

59




1.4

Tena 1 MOBEPXHOCTH BpalllCHUS

1.5

Koopaunats! 1 BEKTOpBI
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YYEBHO-METOAUYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI V11 YYEHUKA

1.  Maremaruka: anredpa 1 Hadyaa MaTeMaTHYECKOTO aHAIIN3a, TeOMeTpus. Anredpa u Havyasa
MaTeMaTuieckoro ananmmusa. 10 — 11 kiaccel: 6a30BbIN U yriTyOJneHHBIH ypoBHU: yueOHuK / LILA.
Amumos, FO.M. Kosnsirun, M.B. TkaueBa [u np]. — M: [Ipocsemienue, 2023.

2. MaremaTrka: anredpa ¥ Hadaja MaTeMaTHYeCKOTO aHaimu3a, reomerpus. ['eomerpus, 10-11
knace/ Aranacsa JI.C., ByryzoB B.®., Kagommer C.b. um napyrue, AKIHOHEpHOE OOIIECTBO
«M3narenscTBO «lIpocBemienne»

3. Maremartuka. BepositHocTh U ctaTuctuka: 10-i1 kimacc: 6a30BbIi U yriIyOnEHHBIM YPOBHHU:
yuebHoe nocobue / E.A.bynumoBuy, B.A.bynsiueB - Mocksa: [Ipocsemienue, 2023

METOANYECKHUE MATEPHAJIBI JISA YUUTEJIA

1. 3apmauu u ympakHeHHs Ha TrOTOBBIX yepTexxax. ['eomerpus 10-11 / E.M. PaGunoBuu u3a. - M.:
Nnekca

2.  Maremaruka: anrebpa W Hadajga MaTeMaTHYeCKOro aHamu3a, reomerpus. ['eomerpus, 10-11
knaccel/ byryzoB B.®., Ilpacono B.B. nmox penakuumeit CamoBamuero B.A., AkmuoHepHOE
obmectBo «M3natenbctBo «IIpocBemnieHue

3.  Teopus BeposTHOCTEH M CTATUCTHKA. DKCIEpPHUMEHTAJIbHOE ydeOHOoe mocobme mis 10 u 11
KJ1accoB oOmieoOpaszoBatenbHbix yupexaenuii/ F0.H.Tropun, A.A. Makapos, 1.P.Beiconkuid,
N.B.SAmenko - M.: MITHMO

4.  Marematuka. BepostHocTs u ctatuctuka: 10—11-e kimacchl: 6a30BbIi U yTIyOIE€HHBIN YPOBEHB:
3a/IaYHUK: ydeOHOe mocoOue, pazpaboTaHHOE B KOMIUIEKTe ¢ ydyeOHukoM / M. B. Tkauéra. -
Mockaa: IIpocsemenne, 2023
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