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IlosicHuTeILHAS 3aMUCKA

— Pabouast nporpamma no yuebHomy npenmery «Matematukay 10-11 kimaccel cocraBieHa Ha
OCHOBE TOJIO)KEHUM U TpeOOBaHMI K pe3ylbTaTaM OCBOEHHS OCHOBHOM 00pa3oBaTesIbHOMU
MIpOrpaMMbl, HpPEICTaBIECHHbIX B  DenepanbHOM TOCYAPCTBEHHOM  00pa30BapTEIbHOM
crangapTe cpenHero odmero odpazoBanus, POII, denepanbHO MPOorpaMMbl BOCITUTAHHUS, C
pEernoHaIBHBIM 0a3UCHBIM YYEOHBIM IIIAHOM, C YYETOM aBTOPCKOM porpammbl: E.A.CemeHKo
»Pabouas mporpamMmma cpennero oodmiero oopasoBanusi matematuka 10-11 kmaccel 6a30BBIi
ypoBeHb- Kpacnomap 2020 r Ha ocHoBe YMK Maremaruka: anreOpa u Haudaia
MaTeMaTHYECKOro aHalu3a, reoMerpus. Anredpa U Hauyajla MaTeMaTHYECKOrO aHalIM3a.
VYuebnuk. 10-11 xaccsl. ba3oselii u yrmyonennsiii yposuu / 111 A. Anumos, FO.M. Kossirum,
M.B. Tkauépa u np. — M.: IIpocsemenue, 2018.

— VYMK: Maremaruka: anredpa ¥ Hauajga MaTeMaTHYECKOTO aHaln3a, reomeTpus. ['eomerpusi.
10-11 xmaccel. (bazoBerit m yriryonennsiidi ypoan) / JI.C. AtanacsH, B.®. byryszos, C.b.
Kanomies u nip. — M.: [IpocBemnienue, 2018.

Hacrosias mporpamma coctapiieHa Ha 5 4acoB B HEJIENIO, 3a iBa roaa ooyuyenus 340 yacos,

B COOTBETCTBHUHM C y4EOHBIM IJIAHOM ILIKOJIBI U SIBJISETCS IPOrpaMMOii 0a30BOr0 ypOBHS 00yUeHUS.

[Iporpamma  cooTBeTcTByeT  mojoxkeHussiMm  denepaibHOro  TOCyJapCTBEHHOTO
00pa3oBaTeNbHOTO CTaHAApTa CPEeIHEro oO0Imero oOpa3oBaHHs, B TOM YHCJIE TPEOOBAHHSAM K
pe3ynbTaTaM OCBOEHHMSI OCHOBHOHM 0Opa3oBaTeNbHOM mHporpammbl, (QpyHAAMEHTAIbHOMY SIPY
cojaepxanus oOmiero oOpasoBanus. [Iporpamma oTpakaer wmaen W mosioxkeHus Konmenuun
pa3BUTHS MareMaTHdeckoro oOpaszoBanus, [Iporpammsl (GOpPMHpPOBAaHUS YHUBEPCATBHBIX
yueOnbrx geictBuil (YVY]l), COCTaBISIOMIUX OCHOBY JUIsi CaMOPAa3BUTHS M HEMPEPHIBHOTO
oOpa3oBaHus, BBIPAOOTKM KOMMYHUKATHUBHBIX Kaye€CTB, LEJIOCTHOCTH OOILIEKYIbTYpHOTO,

JUYHOCTHOTO Y TIO3HABATEJIbHOTO Pa3BUTHUS yJalllUXCsl.

Pabouas mporpamma cornacHo KoHnenuuu pa3BUTHS MaTeMaTH4ecKOro oOpazoBaHUs

Poccuiickoit denepanuu npeanoaraeT pelieHre CIeayonmx 3a1ay:

® IMIPENOCTaBUTH KaXIOMY OOyYaromeMycsl BO3MOXKHOCTh  JIOCTIDKECHUS  ypPOBHS
MaTeMaTHYeCKUX 3HAHUH, HEOOXOUMBIX JIJIS NabHEHIIeH YCIEITHON )KIU3H! B OOITECTBE;
e o0ecreynTh KaKI0ro 00yJaronIerocs pa3BUBAOIIEH HHTEIIEKTYATbHON NesITeThHOCTHIO
HAa IOCTYIIHOM YPOBHE, HCIIOJIb3Ysl IPUCYIIYI0 MATEMATUKE KPACOTY U YBIIEKATEIbHOCTb;
® MPEAYCMOTPETh MOJArOTOBKY OOY4YaroOlIUMXCA B COOTBETCTBHM C MX 3allpocaMu K
YPOBHIO MTOJATOTOBKU B c(hepe MaTeMaTudeckoro oopa3oBaHusl.
1.Conep:xkanue yueOHOro npeamera «MaTeMaTHKAa»

Auredpa ¥ HayaJ1a MaTeMaTu4yeckoro anajamn3al( kiacc

e JlefictBuTeabHBbICe 4Mcaa. llenble W panuoHanbHble yucia. [IefCcTBUTENbHBIE
yucna. beckoHeuHo yObIBarolas reoMeTpudeckas nporpeccus. ApupmMeTHuecKuii
KOPEHb HaTypalbHOU creneHu. C(CreneHb ¢ palMOHAIBHBIM U JACHCTBUTEIBHBIM
nokasareneM. Pemenue 3anad.

e Crenennas pyukuus. Crenennas ¢yHkuus, e€ coiictBa u rpadux. Bzaumuo
oOpatHble pyHKIMU. PaBHOCHIIBHBIE YypaBHEHUS U HepaBeHCTBA. VppaloHanbHbIe
ypaBHeHUs. MppalnroHaibHbIE HEPABEHCTBA.

e Iloka3arenbHasi ¢pyHkuus. [lokazatenbHast QyHKIMs, €€ CBoWCTBAa U rpaduk.
IloxazarenpHple  ypaBHeHusa.  [lokazarenpHble  HepaBeHcTBa.  CHCTEMBI
II0KA3aTENIbHBIX YPABHEHUN U HEPABEHCTB.

o Jlorapupmuueckass ¢Pynkuus. Jlorapupmsl.  CpoiictBa  jorapupmos.
JlecaTuuHble W HaTypayibHble Jorapudmsl. Jlorapupmuueckas ¢yHKuus, e
cBoiictBa u Trpaduk. Jlorapupmuueckue ypaBHeHusa. Jlorapupmuueckue
HEpaBEHCTBA.

e Tpuronomerpuuyeckue popmy.nbl. Pannannas mepa yria. [IoBopoT TOUKH BOKPYT
Hayana koopauHatr. OmnpeneneHUe CUHYyca, KOCHMHYCa M TaHIEHca Yria. 3Haku



CHUHYCa, KOCHMHYCAa W TaHI€HCa. 3aBUCHUMOCTb MEXJYy CHHYCOM, KOCHHYCOM M
TAHI'€HCOM OJIHOTO U TOTO K€ yrua. TpuroHomerpuueckue ToxjaectBa. CUHYC,
KOCHUHYC M TaHI'€HC YIJIOB o U —c . Popmynbl cioxeHus. CHHYC, KOCUHYC U
TaHI'€HC ABOMHOIO yriia. CHHYC, KOCHHYC U TAHT€HC [T0JIOBUHHOTO yriia. @opMyIibl
npuseaeHud. CyMmma u pazHocTb cuHycoB. CyMMa U pa3HOCTb KOCUHYCOB.
Tpuronomerpuyeckue ypaBHeHHsl. YPaBHEHHE COSX =a . YpaBHEHHE SINX =a
. YpaBHeHue tgx=a. Pemenne TpuUroHomeTpHueckux ypaBHeHMU. IIpumepsl
pelIeHUs TPOCTENIINX TPUTOHOMETPUYECKIX HEPABEHCTB.

HTorosoe nosropenue.

e AJjre0pa M Hayajla MATEMATHYECKOI0 aHAJIN3a
¢ 11 kaacc

L]
Tpuronomerpuueckne ¢Qynkuuu. OOnacTe ONpeNeNeHuss U  MHOKECTBO
3HA4YCHUI TPUTOHOMETPUUYECKUX GyHKIMH. YéTtHOCTS, HEUYETHOCTb,
MEPUOIUYHOCTh TPUTOHOMETpUUECKUX PyHKINNA. CBolcTBa GYyHKIIMU Y =COSX U

e€ rpaduk. CpoiictBa ¢yHKuMH Yy =sinx u e€ rpaduk. CpoiicTBa (yHKIIMH
y =tgx u e€ rpaduk. OOpaTHBIC TPUTOHOMETPHYECKHE QYHKITUH.

IIpouszBoaHass u e€é reomerpuydeckuii cmbicia. [IpousBoanas. [IpomsBoaHas
creneHHol Qynkuuu. [lpaBuna nuddepenumponanus. [Ipon3BogHBIE HEKOTOPHIX
aneMeHTapHbIX QyHKIUN. ['eoMeTpruuecknii CMBICT TIPOU3BOTHOM.

IIpumeHeHne NPOU3BOAHOM K Hcceq0BaHUIO (yHkuuid. Bo3pacranue u
yObIBaHHE (QYHKIIUU. OKCTpeMyMbl (GyHKIUU. [IpuMeHeHHe NpOU3BOJHON K
noctpoeHuo TrpadukoB ¢yHkrui. Haubonbimee u HauMeHbIee 3HAYCHUS
¢dbyakuun. Beimmykimocts rpaduka GyHKIIMKA, TOYKK TIeperuoa.

Hurerpan. IlepBooOpa3nas. [IpaBuna HaxoxacHUs IepBooOpa3HbIX. Ilmomans
KpPUBOJUMHEUHOW Tpanmeuuu U WHTErpay. Beruucienue mHTerpaioB. Beruucienue
momaned ¢Guryp ¢ TOMOIIbI0 HHTerpaioB. [IpuMeHeHwe TPOU3BOAHOW U
MHTETpaia K peleHnI0 MPaKTUYECKHUX 3a/1ay.

KomoOunaropuka. IlpaBuno npousBenenus. IlepectanoBku. Pasmerenus.
Coueranus u ux cBoiictBa. bunom Herotona.

DyieMeHTHI Teopuu BeposiTHOcTeil. CoOwbitTuss. KomOuHanmmm  coOBITHI.
[IpotuBomnonoxueie coObITHS. BeposTHOCT coObITus. ClojkeHrne BEpOSATHOCTEH.
HeszaBucumpie  coObiTHS.  YMHOXKEHHE  BeposiTHOCTel.  Crarucruueckas
BEPOSITHOCTb.

Crarucruka. Cnyyvaiiabie Benuuunbl. LleHTpanbablie TeHaeHImn. Mepsl pazopoca.
3aki0unTeIbHOE MOBTOPEHHE Kypca ajredpbl U HA4YaJl MaTeMAaTHYeCKOro
aHAJIN3a NIPM NOJAr0TOBKE K UTOT0BOI aTTeCTALMH 110 MAaTeMaTHKe.

[ ]
e T'eomerpus
e 10 kiacc

Beenenne B mnpeamer. Ilpenmer crepeomerpun. AKCHOMBI CTEPEOMETPHHU.
Hexkotopeie criencTBus U3 aKCUOM.

IMapanieJbHOCTh NPAMBIX M INIOCKOCTEH. [IapaienbHOCTb NPsAMBIX, IPSIMOU U
IJIOCKOCTH (MapajuiesIbHbIE MPsIMbIE B MPOCTPAHCTBE, NMPU3HAK NapauIeIbHOCTH
NpsIMBIX B mpocTpaHcTBe). llapaminensHocTh mpsiMOi M TuIOCKOCTH. B3anmHuoe



pacmoJIo)KeHUe MpsAMBIX B NpocTpaHcTBe. CKpeliuBarommecs: npsMble. YTIbl C
COHAIIPABJICHHBIMA  CTOPOHAaMH. DB3aumMHOE  pacnosnokeHue IMpsAMBIX B
IIPOCTPAHCTBE. YTOJI MEXKAY NpsMBIMHU. [lapaienbHple MIIOCKOCTH.

e (CBoiicTBa nmapawienbHbIX mwiockoctel. Terparap. [lapamnenenunesn. [loctpoenue
CCUEHUU TETpasapa U MapalIelICuIea.

e JlepneHauKYJIAPHOCTH NPAMBIX M IIOCKOCTEM. [IlepnenauKyIIsspHbIE IPSMBIE B
npocrpancTee. IlapaymensHple npsMble, NEPHEHAMKYISPHBIE K IIJIOCKOCTH.
[Ipu3Hak nepHneHAMKYIAPHOCTH IPAMOM M ILIOCKOCTH. Teopema O MpsMOH,
NEPIEHANKYSIPHOM IUIOCKOCTU. PaccTosiHMe OT TOYKM 10 IJIOCKOCTH. Teopema o
TPEX MEPIEHIUKYISIPaX. YT0JI MKy PAMOU U INIOCKOCTBIO. JIByrpaHHBIN yroi.
[Ipu3Hak  NEpHEHAMKYISAPHOCTHM  JIBYX  IUIOCKOCTeW.  IIpsmMoyroJibHbIN
napauienenune]. TpéxrpanHbii yroyi. MHOTOrpaHHBIA yroJl.

MHuororpanuuku. llonsatue MHororpanHuka. I'eomerprnueckoe Tteno. IIpusma.

IInpamupa. [lpaBunpHasg nupamuga. Yced€HHas nupamuaa. [loctpoenue cedeHmit

nupamua. Cummerpust B npocTpaHcTBe. [loHsATHE NpaBUIBLHOIO MHOTOTPaHHMKA.

DneMEeHTbl CUMMETPUU IPABUIIbHBIX MHOTOI'PAHHUKOB.

IToBTOpEHME.

I'eomerpus 11 kiaace

Muauuap, konyce u wap. [loustue munuaapa. [Loniaas NOBEpXHOCTH LIMIIMHAPA.
[Tonsatue xonyca. Ilnomans moBepxHocTH KOoHyca. Yceu€HHbI koHyc. Chepa u
map. B3zaumHoe pacnosnoxxenue cdepsl U miockoctu. KacarenbHasi IIIOCKOCTh K
ctepe. [Tnomane cheprl. Bzaumuoe pacmnonoxxenue chepsl u npsmoi. Cdepa,
BIHMCaHHAs B IIJIMHAPUYECKYI0 moBepxHOCTh. Cdepa, BliMcaHHAs B KOHUYECKYIO
MOBEPXHOCTh. CeueHUs] NUIMHIAPUYECKOW MOBEpXHOCTH. CeyeHUs] KOHUYECKOM
MTOBEPXHOCTH.
O0bém Tes1. Ilonstne oO6BEMA. OOBEM MPAMOYrOJHHOTO IMapasuielenuIie/a.
O06béM mpsimoit mpu3Mbl. O0BEM TMIMHIApA. Berymcienne o0BEMOB Tenm ¢
nomoInpio uHTerpaga. O0bEM HaKIOHHON TpU3Mbl. OOBbEM HAKIIOHHOW TPHU3MBI.
06bEéM nupamuapl. O0bEM KoHYca. O0BEM mapa. OOBEMBI IIIAPOBOTO CETMEHTA,
IIApOBOTO CJIOS U IIapoBoro cekropa. [lnomane chepsr.
BexTopsbl B npocTpancTBe. [lonarue Bekropa. PaBeHcTBo BekTopoB. CroxkeHue
U BbIUMTaHUE BeKTOpoB. CyMMa HECKOJIbKMX BEKTOPOB. Y MHOXKEHHE BEKTOpa Ha
yucno. Kommnanapueie BekTopsl. [IpaBmino mapamnenenunena. Pasnoskenue
BEKTOpa [0 TPEM HEKOMILIAHAPHBIM BEKTOpaM.
Mertox koopauHar B unpocrpaHcrBe. JIBuikeHusi. lIpsaMoyronbHas cucrema
KoopauHaT B mpocTpanctBe. KoopauHarel BekTopa. CBsi3b MEXKIY KOOpIUHATAMH
BEKTOPOB U KoopauHaTtaMu Todek. [Ipocreiiime 3agaun B KOOpAUHATAX. Y paBHEHHE
cdepbl. Yron mexay Bekropamu. CKalspHOE MPOU3BEIACHNE BEKTOPOB. BrruncieHue
YIJIOB MEXIy MPSAMBIMH M IUIOCKOCTAMH. YpaBHEHHE IUIOCKOCTU. lleHTpampHas
cummetpusa. OceBas cumMmeTpusi. 3epkaibHas cummeTpusd. [lapaninenbHblil epeHoc.
[IpeoOpazoBanue moao0Hs.
3ak/0unTeIbHOE MOBTOPEHHE KYPCa reOMeTPHH NPH MOAT0TOBKE K HTOTOBOM

aTTeCTAallMi 10 MaTeMaTHuKeE.

2.Jlnanupyemble pe3yJbTaThl 0CBOCHHUS Y4eOHOro npeamera «MaremaTuka»

Nzyuenue anreOpbl, HaYaJl MAaTEMaTUYECKOTO aHAIN3a, BEPOSTHOCTH M CTATUCTUKH
B CTapIIel mKoJjie TaéT BO3MOXKHOCTD JOCTHXKEHHS O0yJarOUUMHUCS CIIEYIOLIIX
pe3yJIbTaTOB.



JIMYHOCTHBIE pe3yabTaThl 00y4YeHusi: JINYHOCTHBIE PE3YabTaThl OCBOCHUS IIPOIPAMMBI
cpeanero o01iero o0pa3oBaHus JOCTUTAIOTCS B X0Z€ 00yUEHHsI MATEMATUKU B €IMHCTBE
y4eOHOI M BOCTIMTATEIBLHOMN NESTEIPHOCTH LIKOJBI B COOTBETCTBHH C TPAJAUIIUOHHBIMU
POCCUNCKHMH COLIMOKYJIBTYPHBIMU U JTyXOBHO-HPAaBCTBEHHBIMH LICHHOCTSIMH, IPUHSATHIMU B
oOriecTBe nMpaBUWJIaMi 1 HOPMAaMU TIOBEJICHHUS, H CIOCOOCTBYIOT MpOIleccaM CaMOIO3HAHMS,
CaMOpa3BUTHS U COLMATIN3ALUU 00ydaromuxcs. JINYHOCTHBIE pe3yabTaThl OTPAXKAIOT
c(OPMHUPOBAHHOCTh B YaCTH OCHOBHBIX HAIIPABIICHHH BOCIUTATEIBHOH JESTEIHLHOCTH:

1. I'paxxmanckoe BOCIUTaHHE: TOTOBHOCTBIO K BBIITOJHEHHIO 00S3aHHOCTEH rpayKIaHuHA
Y peaNn3aluy ero Mpas, NPEeJICTAaBICHUEM O MATEMATUYECKUX OCHOBAX (DYHKIIMOHUPOBAHHUS
Pa3MYHBIX CTPYKTYD, SBJICHUH, POLIEAYP TPAKIAHCKOTO 00IIecTBa (BEIOOPHI, OMIPOCHI U

np.);

2. IlarpuoTrveckoe BOCIMUTAHHUE: TIPOSBICHUEM HHTEpPECa K MPOILIOMY U HACTOSIIEMY
POCCHIICKOM MAaTEMATHUKH, IEHHOCTHBIM OTHOILIEHHEM K JIOCTHKEHHUSIM POCCUUCKUX
MaTEMAaTUKOB U POCCUMCKON MAaT€MaTUYECKOM MIKOJIbI, K UCITOJIb30BAHUIO 3TUX JIOCTHUKECHUI
B JIpYIrUX HayKaX W MPUKIATHBIX chepax.

3. IyXOBHO-HPABCTBEHHOE BOCITUTAHNE U (DOPMHUPOBAHUE POCCUMCKON MIEHTUYHOCTH:
TOTOBHOCTBIO K OOCY)K/ICHUIO ITHUECKHUX MPOOJIEM, CBSI3aHHBIX C MPAKTUUECKUM
MPUMEHEHHUEM JOCTH)KEHUN HAYKH, OCO3HAHHEM BaKHOCTH MOPAJIbHO-3TUYECKHUX MPUHITUTIOB
B JEATEIBHOCTH YYEHOTO.

4.9cTeTn4ecKoe BOCITUTAHUE: CTOCOOHOCTHIO K AMOITMOHATHFHOMY M 3CTETUUECKOMY
BOCTIPUSATHIO MAaTEMaTHIECKUX OOBEKTOB, 3a/1a4, PEIIEHUHN, PACCYKACHHUI; YMEHHUIO BUJIETh
MaTeMaTHYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE.

5. Ionynsipu3anust HayYHBIX 3HAHUM Cpeay JeTell ( ACTEeTUYECKOe BOCIIUTAHHE):

ACTETUYECKOE OTHOIICHUE K MUPY, BKIIIOYAs SCTETUKY ObITa, HAYYHOTO U TEXHHYECKOTO
TBOpYECTBA; CPOPMHUPOBAHHOCTH MHUPOBO33PEHHSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HayKH; KDUTHYHOCTH MBIIIJICHHSI, yMEHHE PAcIIO3HABATH JIOTHUECKH HEKOPPEKTHBIE
BBICKa3bIBaHUS, OTIINYATh TUTIOTE3Y OT (pakTa

6.du3nyeckoe BocnuTaHue U GOpMHUPOBAHUE KYJIbTYPHI 3J0POBbsI: TOTOBHOCTh H
CIOCOOHOCTH K 00pa30BaHUIO, B TOM YHCIIE CaMOOOpa30BaHUIO, HA IPOTSHKCHUN BCEH KU3HHU;
CO3HATEJILHOE OTHOIICHUE K HEITPEPHIBHOMY 00Pa30BaHUIO KaK YCIOBHUIO YCIICIITHOM
npoheCcCHOHANTBHOM U 00IIECTBEHHOM JIEATEILHOCTH;

7. TpynoBoe BocuTaHue U MpodeccnoHalIbHOE CaMOOTIpeieNieHNe: YCTAHOBKOM Ha
AKTUBHOE Y4acTHe B PEIICHUU MPAKTUYECKUX 33]1a4 MaTeMaTUYeCKOW HaMPaBIEHHOCTH,
OCO3HAHHEM Ba)KHOCTH MaTeMaTUYECKOTO 00pa30BaHus HA MPOTSHKEHUU BCEH JKU3HU IS
yCIenTHOM npodeccnoHaNbHOM 1eATEeIbHOCTH U Pa3BUTHEM HEOOXOAUMBIX YMEHUN;
OCO3HAHHBIM BBIOOPOM U MIOCTPOCHUEM MHAUBHIYaTbHON TPACKTOPUU 00pa30BaHUs U
YKU3HEHHBIX TJIAHOB C YUETOM JIMYHBIX MHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH.

8. DKooruuecKoe BOCIIUTAHUE: HABBIKM COTPYIHUYECTBA CO CBEPCTHUKAMH, AETHMHU
MUJIAJIIIET0 BO3PAcTa, B3pOCIBIMHU B 00pa30BaTeIbHOM, OOIIECTBEHHO MOJIE3HOH, yueOHo-
HCCIIEI0BATENILCKOM, MPOEKTHOM U APYTUX BUAAX AESITEIBHOCTH; TOTOBHOCTb U CIIOCOOHOCTH
BECTH JTUAJIOT C JPYTUMHU JIFOJbMH, JOCTUTaTh B HEM B3aMMOIIOHMMAHUS, HAXOAUTh 00I1e
LW W COTPYAHUYATH ISl UX TOCTUIKEHUS.

— c(opMHUPOBAHHOCTh MOTHBAIMM K OOYYEHHUIO U IieJICHANpaBJI€HHONW MO3HABAaTEIbHOM
NeATeIbHOCTH, TOTOBHOCTh O0YYaIOLIUXCS K IUYHOCTHOMY CaMOOTIPEIEIIEHUIO;

— CTpeMJIeHHME€ K CaMOpAa3BUTHIO W CaMOBOCHHMTAaHUIO, TOTOBHOCTb M CIOCOOHOCTH K
CaMOCTOSITENIBHON TBOPUECKON M OTBETCTBEHHON JESATEIBLHOCTH;



—  CHOCOOHOCThH BECTHU auajior ¢ ApyruMu JrOAbMH, JOCTHUI'aTb B HCM B3aMMOIIOHWMAaHUA,
HaxoauThb O6H_[I/Ie LCIU U COTPYAHMYATH NJIA UX NJOCTHUXKCHMUS,

— TOTOBHOCTh K COTPYIHHYECTBY CO CBEPCTHHKAMH B 00pa30BaTENbHOM, OOIIECTBEHHO
MI0JIC3HOM, Y4eOHO-UCCIIeI0BATENBCKON, MPOSKTHON U APYTUX BUJAX ACATEIBHOCTH;

— BOCHMTaHHE MATPUOTU3MA, FOPAOCTH 3a CBOIO POJIMHY Ha mpuMepe )KM3HU U 1€ TEIbHOCTH
OTEUYECTBEHHBIX YUEHBIX — MATEMATUKOB;

— TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHUIO, B TOM YHCJIE CaMOOOpa30BaHMIO, Ha
MPOTSHKEHUU BCEU JKU3HM; CO3HATEILHOTO OTHOIIEHUS K HENPEPHIBHOMY OOpa30BaHUIO
KaK yCIIOBUIO YCIIETHOM po(eccuoHanbHOM 1 00IIECTBEHHOH eI TEIbHOCTH;

— OCO3HAHHBIM BBIOOP Oyaymiei mpodeccuu U BO3MOXKHOCTEH peau3alii COOCTBEHHBIX
YKU3HEHHBIX IUIAHOB; OTHOIIEHHE K MPO(ECCHOHATBHOMN JESITEIbHOCTH KaK BO3MOKHOCTH
y4acTusi B PEIICHUH JINYHBIX, OOLIECTBEHHBIX, TOCYJAapPCTBEHHBIX, 0OIIEHAIIMOHATBHBIX
pooseM;

— UHTETPUPOBAHUE B JIMYHBIN ONBIT HOBOW, B TOM YHCIE CaMOCTOSTENHbHO MOJYyYEHHOU
nHpopmanuy;

— (¢opMHUpOBaHHE OCHOB CAaMOBOCIIUTAHUS B IPOIECCE BBINOJIHEHUS pabOT pa3HOrO YPOBHS
CJIOKHOCTH;

— Dpa3BUTHE TBOPYECKUX CHOCOOHOCTEH, WHTYWULHMH, HAaBBIKOB CAaMOCTOSITEIbHON
NeSITeIbHOCTH.

MeTanpeaMeTHbIe pe3VJabTAThI 00VUEHHUS

— YMEHHE CaMOCTOATEIbHO OMNpPENeNsITh LENU JeATEJIbHOCTH W COCTABIATH IUIAHBI
NEeSITeIbHOCTH; CAMOCTOSITETIBHO OCYIIECTBIISATh, KOHTPOJHUPOBATh U KOPPEKTHPOBATH
JeSITeNIbHOCTh; UCIOJIb30BAaTh BCE BO3MOYKHBIE PECYPCHI ISl JOCTUKEHHS TOCTABIIEHHbIX
ueine W peanuszalM IUIAHOB JIEATENbHOCTH; BBIOMPATh YCHEIIHbIE CTPATeTUU B
Pa3IMYHbIX CUTYaIUSX;

— YyYMEHUE MNPOAYKTUBHO OOIIAThCA M B3aUMOJICHCTBOBATh B IPOLIECCE COBMECTHOM
NEeSITeIbHOCTH, YYUTHIBATh MO3UIUHU JIPYrHUX YYaCTHUKOB JEATEIbHOCTH, 3(PPeKTUBHO
paspeniath KOH(IUKTHI,

— BJaJICHUE HaBbIKAMHU TI03HABATENbHOM, Yy4eOHO-UCCIENOBATENbCKOW U MPOEKTHOM
NEeSITeIbHOCTH, HaBBbIKAMHU pa3pelieHus NpobiieM; CIOCOOHOCTh M TOTOBHOCTh K
CaMOCTOSITEIBHOMY TOMCKY METOJOB pEIIeHHs NPAaKTHUYECKUX 3a/ady, MPUMEHEHUIO
Pa3IUYHBIX METOJIOB TIO3HAHMUS,

— TOTOBHOCTH M CIIOCOOHOCTH K CaMOCTOSTEIBLHOMN PIH(i)OpMaI_II/IOHHO'HO3H8.B8.T€J'IBHOIZ
ACATCIIbHOCTH, BJIAJCHUC HABbIKAMU I1OJTYYCHU A H606X0,Z[I/IMOI71 I/IH(bOpMaI_II/II/I u3 CJ'IOB&pCfI
Pa3HbIX THUIIOB, YMCHHC OPUCHTUPOBATHCA B PA3JIMYHBIX HCTOYHHKAX I/IH(1)OpMaI_II/II/I,
KPUTHYCCKH OLCHMUBATb 1 HHTCPIIPETUPOBATDH I/IH(l)OpMaLII/II-O, MOJIYy4aC€MYI0 U3 Pa3JIMYHBIX
HCTOYHHUKOB,

— YMCHHUC UCIIOJIb30BATh CPECACTBA I/IHq)OpMaI_II/IOHHLIX 1 KOMMYHHKAIITMOHHBIX TCXHOHOFHﬁ;

— BJIAACHUEC A3BIKOBBIMHU CPEACTBAMH - YMCHHEC SICHO, JIOTUYHO U TOUHO U3JIaraTb CBOXO TOUKY
3pCHHsA, UCII0JIB30BATh a/ICKBATHLIC (YCTHBIC )51 HI/ICLMCHHBIC) SA3BIKOBBIC CPECACTBA.

IIpegMeTHBbIE PE3VIbLTATHI 00VUEHMS

- (bOpMI/IpOBaHI/IC I'IpeI[CTaBJ'ICHI/Iﬁ 0 MaTCMaTHUKE KaK 4aCTH MHpOBOfI KYJIBTYPBI U O MECTC
MaT€MaTuKu B COBpCMCHHOfI OUBUJIM3alNH, O croco0ax OMMCaHUS Ha MAaTeMaTHYCCKOM
SI3BIKE SIBJICHUM PCaJIBLHOTO MHpPA;



— (QopmupoBaHHE TPEACTABICHUH O MAaTEMAaTHYECKUX TMOHATHSAX KaK O BaXXHEHIIMX
MaTeMaTHYECKUX MOJENAX, MO3BOJIIOIIMX ONMCBIBATh M M3ydaThb pas3HbIEC NPOLECCHI U
SIBJICHUS; TIOHMMAaHUE BO3MOKHOCTH AKCHOMATHYECKOTO IOCTPOCHMUS MAaTeMAaTHYECKUX
TEOPUIL;

— BJIAJICHUE METOJAaMHU J0KAa3aTeJIbCTB U AJITOPUTMOB DPELICHMS; YMEHUE UX IPUMEHSATH,
IIPOBOJIUTH JI0KA3aTEJIbHBIE PACCYKICHUS B XO/I€ PEIICHUS 3a/1a4;

— BJIAJICHUE CTAHJAPTHBIMU IPUEMAaMU PEIIEHUs PALMOHAIBHBIX M HPPALMOHAIBHBIX,
II0KA3aTEebHBIX, CTEIICHHBIX, TPUTOHOMETPUYECKUX YPAaBHEHHUI U HEPABEHCTB, UX CUCTEM;
HCIIOJIb30BAHUE T'OTOBBIX KOMIIBIOTEPHBIX IPOrpaMM, B TOM YHCIE IS IIOMCKA IIyTH
peuIeHus U WUIFOCTPALMY PELICHUS YPAaBHEHHUI U HEPABEHCTB;

— (¢opMupoBaHME TMpEACTaBICHUI 00 OCHOBHBIX MOHATHUSAX, HAEIX U MeToJax
MaTEeMaTU4ECKOrO aHAJIN3a;

— BJIAJICHUE OCHOBHBIMU NOHATHAMH O IUIOCKHX M IPOCTPAHCTBEHHBIX I'€OMETPUUYECKUX
¢urypax, UXx OCHOBHBIX CBOMCTBaxX; (JOPMUPOBAHNE YMEHMSI PACIIO3HABATH HA YEPTEkKaX,
MOJIENISIX ¥ B pealIbHOM MUPE Te€OMeTpUYecKue (pUrypsl; NpUMEHEHUE U3YUEHHBIX CBOMCTB
reOMEeTpUUECKUX GUryp u (opMyn i pelIeHUus T€OMETPUYECKUX 3aJad M 3a4ay C
MIPAKTHUYECKUM COJIEPKaAaHUEM;

— (¢opMUpoBaHHE TPEACTABICHUI O Mpolleccax U SBJICHUSIX, UMEIOLIUX BEPOSTHOCTHBIM
XapakTep, O CTAaTUCTUYECKHX 3aKOHOMEPHOCTSX B peaJlbHOM MHUpPE, 00 OCHOBHBIX
MOHATHAX JJIEMEHTApHOM TEOpHUH BEPOSITHOCTEH; YMEHHWHW HaXOAUTh M OLICHUBATh
BEPOSITHOCTH HACTYIUIEHUSI COOBITHMH B MPOCTEHIINX NPAKTUYECKUX CHUTYalUsX U
OCHOBHBIE XapaKTEPUCTUKHN CIyYalHbIX BEJINYUH;

— BJAJICHUE HABBIKAMH HCIIOJIb30BaHHUS FOTOBBIX KOMIIBIOTEPHBIX IIPOTPAMM IIPHU PELICHUH
3az1ad4.

N3yuas yaeOubIit mpenmer «Matematuka» B 10 - 11 kimaccax Ha 6a30BOM YpOBHe,

BBINIYCKHUK HAYYMTCSl HCIOJB30BaTh MOJYYCHHbIE 3HAHUS B IMOBCEJAHEBHOW JKU3HHU WU
CMOKET 00eCTeYyuTh BO3MOXKHOCTD YCHEIIHOTO MPOJAO0IKEHNS 00pa30BaHUsI IO CIIEUATBHOCTSIM,
HE CBS3aHHBIM C MPUKJIAJHBIM HCIIOIb30BaHUEM MaTEMAaTHKH.

Boinycknuk noayyum 603MOMCHOCHIb HAYYUMBCA PA3BUBAMb MblULLEHUE, UCNOIb308AMb
NoJIy4eHHble 3HAHUSL 8 NOBCEOHEBHOU HCUSHU U 0Oecnedums ycneuHoe npoooaxcerue 00pa3zoearus
no CneyuanrbHOCMAM, He C853AHHbIM C NPUKIIAOHbIM UCHONb308AHUEM MAMEMAMUKU.

Takum 006pazom, 0Oy4aroluecs, OCyIIeCTBIAIONINE 00ydeHe Ha 0a30BOM YPOBHE, JOKHBI
OCBOUTH OOIINE MaTeMaTUYeCKe YMEHUS, HEOOXOAUMBIE JIJIs )KM3HU B COBPEMEHHOM OOLIECTBE;
gmecme ¢ mem, OHU HOAYUAIOM B03MONCHOCTb U3YUUMb NPeOMem 21y0dice, Ymoobl 8 OabHeliuem
npu HeoOX0OUMOCMU U3YUAMb MAMEMAMUKY OJisl RPOpEeCCUOHANbHO20 NPUMEHEHUSL.

Ilpu wu3ydyeHum chaeaywummx pasjaejioB npeamera «MaTeMaTHKa» BBINTYCKHHK
HAYYUTCS, HOTYYUM 803MOHCHOCHIL HAYUUMbCA (6bLOETIEHO KYPCUBOM)'

DJieMeHTbI TEOPHH MHOKECTB M MAaTeMATH4Y€eCKOM JTOTUKH

— OmepupoBaTh MOHATUSIMH: KOHEYHOE MHOXKECTBO, 3JIEMEHT MHOXECTBA, MOJIMHOXKECTBO,
nepeceyeHne U OObEIUHEHHE MHOXECTB, YHCIOBBIE MHOXXECTBA Ha KOOPIAHHATHOMN
MPSIMOM, OTPE30K, WHTEPBAN, HOIVUHMEPBAL, NPOMEICYMOK C BbIKOAOMOU MOUKOU,
2pa¢ull€CKO€ npedcmaeﬂeHue MHOICeCme HA KoopduHamHod niockocmu,

— OIEpUPOBATH MOHATUSIMU: YTBEPKACHHUE, OTPULIAHUE YTBEPKIACHUS, UCTUHHBIE U JIOKHbBIE
YTBEpXKACHUS, TMPUYMHA, CIEJICTBUE, YACTHBIA cIoy4ail OOIIero YTBEp>KICHHS,
KOHTPIIPUMED;

— HaXOJUTh IMepeceueHue M 0ObeTUHEHHE IBYX MHOYKECTB, MPEJICTABICHHBIX Ipaduuecku
Ha YHCIOBOU MPSIMOH U HA KOOPOUHAMHOU NIOCKOCMU,

— CTpPOWTb Ha YHUCIOBOM NPsIMOM MOJAMHOKECTBO YHCIOBOTO MHOXECTBA, 3a/JaHHOE
MPOCTEHIINMH YCIOBUSIMH;

— pacro3HaBaTh JIOXKHBIE YTBEPXKICHHS, OIIMOKH B pPACCY)KIEHHUSX, B TOM YHCIE C
HCIIOJIb30BAHUEM KOHTPIIPUMEPOB;



MCI0JIb30BaTh YHCIIOBBIC MHOKECTBA HA KOOPAMHATHON MPSIMOM JIJISl OTIMCAHUS PEATTbHBIX
MPOLIECCOB U SIBJIICHUI;

MIPOBOJIUTH JIOTHICCKUE PACCYXKICHUS B CUTYaIlUSX MIOBCETHEBHOM KU3HU;

nposepsms NPUHAOTIEHCHOCb DNIEMEHMA MHONCECMBY,

npoeooums  O0KA3AMenbHble  PACCYHCOeHUss 0 0OO0CHOBAHUSL — UCMUHHOCHU
VMEEepHCOeHU.

UCNOIb308AMb YUCTIOBbLE MHONCECMEA HA KOOPOUHAMHOU NPAMOU U HA KOOPOUHAMHOU
nIOCKOCMU OJis1 ONUCAHUS PEeATIbHbIX NPOYECCO8 U AGLEHULL;

npoeoouUms O00KA3AMENIbHbIE PACCYIHCOEHUS. 8 CUMYAYUSX NOBCEOHEBHOU JHCU3HU, NPU
peuteHuu 3a0a4 uz opyux npeomemos.

Yucaan BbIPAKCHUSA

OTIepUpPOBaTh Ha 0a30BOM YpOBHE (c80000HO onepuposamv) MOHITHUSAMU: IIEJIO€ YUCITIO,
JETUMOCTh YHCeJl, OOBIKHOBEHHAs ApPOOb, ACCATHYHAs IpOoOb, palMOHAIBHOE YHUCIIO,
MPUOIMKCHHOE 3HAYCHHWE YHWCIA, 4acTh, JOJIs, OTHOIICHWE, TPOIICHT, MOBBINICHUE H
MTOHIKEHUE Ha 3a/IaHHOE YMCIIO TIPOIICHTOB, MacIlTa;

npUBOOUMb NPUMEPL YUCETL C 3A0AHHBIMU CEOUCMEAMU OETUMOCIU,

OTICpUPOBATh Ha 0A30BOM YPOBHE MOHSATHSAMU: JIOTAPH(PM YHUCIIa, TPUTOHOMETPHUSCKAs
OKPY)KHOCTh, TpaJyCcHass Mepa yIJla, BeIWYMHA yIJa, 33JaHHOTO TOYKOW Ha
TPUTOHOMETPHUYECKOH OKPY)KHOCTH, CHHYC, KOCHHYC, TAHT€HC M KOTAHTCHC YTJIOB,
MMEIOIUX MTPOU3BOJIBHYIO BETUIHHY, YUCId € UTT |

BBITIOJTHATE apu(PMEeTHUECKUE JISUCTBHUS C IEIBIMHU U PAIIMOHATBHBIMH YHCIIAMH;
BBITIOJTHATH HECJIOKHBIC MTPEOOpa30BaHUS YHCIOBBIX BBIPAKECHUH, COACPKAIINX CTEIICHU
qucen, TM00 KOPHU U3 Yrce, TH00 JTorapru(mMbl YUCET;

CpaBHHMBATh pallMOHATIbHBIE YHCIIa MEXTYy COOOM;

OIICHUBATh U CPABHUBATH C PAllOHATIBHBIMU YHCIAMU 3HAYCHHUS 1IEJIBIX CTENeHEH Yucer,
KOpHEH HaTypaJIbHON CTENEeHH U3 YHUCell, JJIOTapu(MOB UKCEN B IPOCTHIX CIIydasx;
n300paxxaTh TOYKAMU Ha YUCJIOBOM MPSIMOM 1LIeNble ¥ palliOHaIbHbIC YHCTIA;

n300pakaTh TOYKAMH Ha YHCIIOBOM MPSMOU IIENIbIE CTETICHH YMCesl, KOPHU HATypaJIbHOU
CTETEeHH U3 YUCEIL, JJIOTapu(MBbI YUCEN B IPOCTHIX CIyUasix;

BBITIOJIHATh HECIIOKHBIE MPEeoOpa3oBaHus 1ENbIX U IPOOHO-pAlMOHATIBHBIX OYKBEHHBIX
BBIPAKCHUI;

BBIPAXKaTh B MPOCTEHUIINX CIy4asX U3 PaBEHCTBA OJHY IEPEMEHHYIO uepe3 ApYyTHe;
BBIYHCIATh B MPOCTBIX CIOy4yasX 3HAUYEHHS YHUCIOBBIX U OYKBEHHBIX BBIPAKEHUM,
OCYILIECTBIISIS HEOOXOIUMBIE MOJICTAHOBKY U MPE0Opa30BaHMUS;

n300paxaTh CXeMaTHUECKU YroJl, BETUYMHA KOTOPOTO BBIPa)KEHA B rpajaycax;

OIICHUBATh 3HAKU CHHYCA, KOCHHYCa, TAHT€HCA, KOTAHT'€HCA KOHKPETHBIX YIJIOB;
BBITIOJIHATH BBIUMCIICHUS [P PEIICHUH 3314 MPAKTHUYECKOTO XapaKTepa;

BBITIOJIHATH MMPAKTUYECKUE PACUETHI C UCII0JIH30BAHUEM MPU HEOOXOAUMOCTH CITPABOYHBIX
MaTepHaIoB U BEIYUCIUTEIBHBIX YCTPOUCTB;

COOTHOCHUTH peajbHble BEIMUMHBI, XapAKTEPUCTUKNA OOBEKTOB OKPYKAIOIIEro MUpPa C UX
KOHKPETHBIMU YHCIIOBBIMU 3HAYCHUSIMU;

WCIIOJIb30BaTh METOJBI OKPYIJICHUs, MPHUOMMKEHUS U TPUKUAKKA TIpU  PElIeHUU
MPAKTUYECKUX 3a7a4 MOBCEIHEBHOM JKU3HH,

8bLINOIHAMb apupmMemuieckue Oelcmasus, codemas YCMHule U NUCbMEHHble Npuembl,
NpUMeEHsIsL NPU He0OXO0OUMOCMU 8bIYUCIUMEIbHbLE YCIMPOUICMEA,

HAxXo0ums 3HA4eHUs. KOPHA HAMYPANbHOU CMeneHu, Ccmenewu ¢ pPayuoHaAIbHbIM
nokazamenem, Jjocapugma, UCNONL3YA  HPU  HEOOXOOUMOCMU  BbINUCTUMETbHbIE
ycmpoucmea;

N0Ib308aMbCS OYEHKOU U NPUKUOKOU NPU NPAKMUYECKUX PACyemax;



npoeooUmMb N0  U3BECMHLIM (QOPMYIAM U NPABUIAM NPeodpa308aHusi OYKEEHHbIX
8bIPAdICEHUL, BKIIOUAIOWUX CMENneHU, KOPHU, 102apu@mvl U MpUeOHOMempuyecKue
@yHryuu;

HaxoO0umo 3HAYeHUs. YUCTIOBbIX U DYKBEHHbIX GbIPANCEHULl, OCYUWeCmEss HeobXxooumble
NOOCMAHOBKU U NPeoOPaA3068aHUsL

u300padxcamos cxemMamuuecku y2oll, BelUdUHA KOMOPO2O Bblpaxcena 6 2padycax uiu
paouauax;

UCNONb308aMb  NpU  peulenul 3a0aiy MmabauyHvle 3HAYeHUs MPUSOHOMEMPULEeCKUX
@yHKYULl Yenos;

8bINOIHAMb NEPEBOO BEIUYUHDL Y2ld U3 PAOUAHHOU Mepbl 8 2DAOYCHYIO U 0OPAMHO;
BbINOIHAMY OCUCMBUS C YUCTOBLIMU OAHHLIMU NPU PeueHUuU 3a0ay NPaKmuyecKo2o
Xapakmepa u 3a0a4 U3 pasiudHblx oO1acmell 3HAHUU, UCHOIbL3YS NPU He0OX00UMOCU
CNpasouHblie MAmepuavl U blYUCTUMENbHbIE YCMPOUCMEA,

OYeHU8aMb, CPABHUBAMND U UCNOIL308AMb NPU PEeUleHUU NPAKMUYECKUX 3a0ay YUCI108ble
3HAYEHUs] PeanbHbIX BeIUYUH, KOHKPEMmHble YUCL08ble XAPAKMEPUCUKU 00beKmos
OKpYfcaoue2o mupa.

YpaBHeHHUsI M HEPABEHCTBA

penaTh JIMHENHBIE U KBAJPATHBIC YPAaBHEHUS U1 HEPABEHCTBA;

pellaTh NokasaTeNnbHbIe ypaBHeHus, Buna a®*¢ =d (rae d MOXKHO NMPeICTABUTH B BHJIE

CTENEeHU C OCHOBAaHUEM a) u npocreiime HEpaBEHCTBA BUJIA

a*<d, a*>d, a*<d, a*=>d (rme d MOXHO TpPEACTaBUTh B BHJE CTEMEHH C
OCHOBAaHHUEM a);
pemath  norapudmuyeckue ypasHenus Buna log, (bx+c)=d wm mpocreiimme

HepaBencTBa  Buaa  log, (bx+c)<d, log, (bx+c)>d, log, (bx+c)<d,
log, (bx+c)>d;

MPUBOJUTH HECKOJBKO TPUMEPOB KOPHEHW MPOCTEHIIET0 TPUTOHOMETPUUYECKOTO
ypaBHeHus Buja: Sinx=a, C0Sx=a, tgx=a, ctgx=a, rue a - TabiIMYHOEe 3HAYCHHUE
COOTBETCTBYIOIICH TPUTOHOMETPUUYECKON (DYHKITUH,

COCTaBJISITh M pelIaTh yYPaBHEGHHUS M CHCTEMbl YPAaBHCHUH MPHU PEIICHUH HECIIOXHBIX
MPAaKTUYECKHX (CIOKETHBIX) 3a/1a4;

peuwams payuoHaibHvle, NOKA3ameibHble U 102apupmuyeckue YpasHeHus U HepaseHCcmaed,
npocmetiuiue UppayUOHAIbHble U MPUSOHOMEMPUYECKUE YPABHEHUS, HEPABEHCMBA U UX
cucmembl,

UCNONIBb308aMb MemoObl peuleHus YpasHeHull: npusedenue Kk udy "npouseedenue pagHo
nyno" unu "vacmuoe pasno Hyno', 3amena nepemenHuIx;

UCNOIB3068AMb MEMOO UHMEPBAN08 O/l PeUleHUsl HEPABEHCNE,

ucnonv3oeams epaguueckutl. mMemoo Ol NPUOIUICEHHO20 peuleHUs YPAGHeHUll U
HepaseHcms;

uzobpaxcamv  HaA  MPULOHOMEMPUUECKOU  OKDYICHOCIU — MHONCECMBO  peuleHUl
npocmeuuux mpusoHOMempuiecKux ypasHeHull U HepageHcma,

8bINOIHAMb OMOOP KOPHell YPABHEeHUl UIU peuleHull HepageHcma 8 COOMBEemCmeuU ¢
OONOTHUMENbHLIMU YCIOBUAMU U O2PAHUYEHUS MU,

COCMasnAms U peuams YpasHeHus, CUCmeMbvl YPAGHeHUll U HepaseHCmed Npu pelieHuu
3a0ay Opy2ux y4eOHbIX npeomMemos;

UCNONIBb308AMb YPAGHEHUS U HEPABEHCMBA OJisi NOCMPOEHUsL U UCCIe008AHUS NPOCMEUUX
MamemMamuyeckux mooeiell pearbHblX CUMYayutl wiu NPUKIaoHsblX 3a0a4;

yMemsb UHMEPNnpemupo8ams NOJYYEHHbI NpU peuleHuu YPasHeHuUs, HepageHcmed ulu
cucmemvl pe3yibmant, OYeHUBAMsb €20 NPAagooNn0dodUe 8 KOHMeKCme 3a0aHHOU PealbHOU
cumyayuu unu NPUKIAOHOU 3a0ayu



DyHKUUHA

ONepHpOBaTh Ha 0a30BOM YPOBHE NOHSATHSAMHU: 3aBHCHUMOCTb BEJIMYMH, (yHKIUS,
apryMeHT ¥ 3HauYeHue QyHKIUH, 00I1aCTh OTIPE/ICICHUS] U MHOYKECTBO 3HAYCHUN (PYHKIIHH,
rpaduKk  3aBUCHMOCTH, Tpaduk  (yHKUMM, HyaHn  QYHKOUH,  [OPOMEKYTKH
3HAaKOMOCTOSIHCTBA, BO3PACTaHWE HA YHCIOBOM IPOMEXKYTKE, YOBIBAaHHE HA YUCIOBOM
MIPOMEXYTKE, HauOOJIbIIIee M HANMEHbIIIEe 3HAaUeHHE (PYHKITH Ha YUCIIOBOM ITPOMEXKYTKE,
nepuoandeckas GyHKIUs, IEPUO, YeMmHas U HeuemHnas QYHKYUuu;

OIepupoBaTh Ha 0a30BOM YpOBHE MOHATHAMMU: IpsiMasi U 0OpaTHasi MPONOPLHMOHATBHOCTh
JAWHEWHas,  KBaJgpaTH4YHAs, JorapuMmuueckass W  IOKaszaTenbHas  (QyHKIHH,
TpUTOHOMETpHUUECKUE (QYHKIINH;

pacnio3HaBaThb  rpa@UKd  dJE€MEHTapHbIX  QYHKUMH: mpsMoil u  oOpaTHOM
MPOMOPLIIMOHAIBHOCTH, JIUHEHHOMN, KBaApaTUYHOM, JorapuMuueckoil 1 mokazareiabHOU
(yHKIMM, TPUTOHOMETPUYECKUX (PYHKIINNT;

COOTHOCUTh  TIpaQUKd  3JIEMEHTapHbIX  (QYHKUMHA:  OpsMOM  ©  oOpaTHOM
MIPONOPLIIMOHAIBHOCTH, JTUHEHHOMN, KBaIpaTUYHOM, Jorapu@MHUecKoil U MoKa3aTelIbHON
(GyHKIMM, TPUTOHOMETPUYECKUX PYHKIUN ¢ opMyliaMu, KOTOPBIMU OHH 3a/1aHbl;
HaXOJUTh 10 TpaduKy NpUOINKEHHO 3HAYCHHS (PYHKIMHU B 3a/JaHHBIX TOYKAX;
OTpeeNaTh Mo rpa@uky cBoiicTBa (yHKUMU (HyIH, TPOMEXKYTKH 3HAKOMOCTOSIHCTBA,
MIPOMEXYTKH MOHOTOHHOCTH, HalOOJIbIITNE ¥ HAUMEHBIIINE 3HAUYEHUS U T.11.);

CTPOUTH 3CKHU3 Ipadrka QYHKUNHU, yIOBIETBOPSIONIEH MpUBEIEHHOMY Ha0OpY yCIOBHI
(TpOMEXYTKH BO3pacTaHus/yObIBaHUS, 3HauyeHHWE (YHKIIMU B 3aJIaHHOW TOYKE, TOYKH
IKCTPEMYMOB, ACUMNMOMbL, HYIU DYHKYUU U m.0.);

OTPeNeNATh MO TpaduKaM u UCnoab306ame 0 peuleHus NPUKIAOHbIX 3a0ay CBOWCTBA
peanbHBIX IPOLECCOB M 3aBUCHUMOCTEH (HauOOJbIIME M HAaUMEHbIIME 3HAYCHMS,
IIPOMEXYTKH BO3PACTAHUS U YObIBAHMsI, IPOMEXKYTKH 3HAKONOCTOSHCTBA. ACUMNIOMBbL,
nepuoo u m.n.),

HUHTEPIPETUPOBATh CBOMCTBA B KOHTEKCTE KOHKPETHON MPAKTUYECKOI CUTYaINH;
onpeodenims 3HA4eHue QYHKYUU NO 3HAYEHUIO ApP2YMEHMA Npu pasiudnblx cnocooax
3a0anus pyHKyuu,

CMpoums epaghuku uU3y4eHHvIX QYHKYUIL,

ONUCHIBAMb NO 2PAPUKY U 8 NPOCMEUX CYUAsAX NO opMyne noseoeHue u ceoucmea
@dyHKYuUll, Haxooumsv no epaguxy GyHKYuU HauboIbLUUE U HAUMEHbUIUE 3HAYEHUS,
pewams ypasHenus, npocmetiviue Cucmemsl ypasHeHul, UCNONb3Ys COUCMBA (HYHKYULL U
ux epaguxos;

onpeodeniams no 2pagukam npocmeuniue XapaKmepucmuky nepuoouteckux npoyeccos 8
buonocuu, SIKOHOMUKe, MY3bIKe, PAOUOCEA3U U Op. (AaMnaumyoa, nepuoo u m.n.).

DJ1IeMeHTbl MaTEMATHYECKOI0 AHAJIHN3A

OlepHpoBaTh Ha 0a30BOM YpPOBHE HOHATHSAMM: HPOU3BOJHAS (YHKIUH B TOUKE,
KacaTenbHast K rpaduky GpyHKIUM, TPOU3BOAHAS (QYHKIINH;

OTpeNeNATh 3HaYeHHEe NMPOU3BOAHON (YHKIIMH B TOUKE MO U300paKEHUIO KacaTeJbHOU K
rpaduKy, IpOBEIEHHON B 3TOM TOUKE;

peliaTh HECJIOKHBIE 3aJa4l Ha IPUMEHEHHUE CBS3U MEXAY IPOMEKYTKaMU MOHOTOHHOCTH
U TOYKAMU DOKCTpeMyMa (QYHKIHMH, C OJHOH CTOPOHBI, M HPOMEXYTKaMHU
3HAKOIMOCTOSIHCTBA M HYJISIMU ITPOU3BOAHON 3TOM PyHKIMHU - C IPYroii.

MOJIb3YACh TpauKaMHi, CpaBHUBATb CKOPOCTH BO3pacTaHusi (pocTa, MOBBIIICHHUS,
YBEIMYEHUS U T.II.) UM CKOPOCTH yOBbIBaHUS (MIaJ€HUS, CHI)KEHHSI, YMEHBIICHUS U T.II.)
BEJIMYUH B peaJIbHBIX IIPOLIECCAX;



COOTHOCHTh TpaQUKH pEATbHBIX MPOIECCOB M 3aBUCUMOCTEH C WX OIMUCAHHIMH,
BKJIFOUAIONIUMHU  XapaKTEPUCTUKH CKOPOCTH W3MEHEHUS (OBICTPBIA POCT, IUIABHOE
MMOHUKEHUE U T.I1.);

WCIOJIb30BaTh TPaQUKU peasbHBIX MPOIECCOB YIS PEHICHHUS] HECIOKHBIX MPUKIIATHBIX
3a7a4, B TOM YHUCIIE ONpEIessis Mo rpaduKy CKOPOCTh X0/1a MPOIecca;

BbLIYUCTIAMYb NPOUBOOHYI0 OOHOYNEHA, MHO20UNIeHd, K8AOPAMHO20 KOPHS, NPOU3BOOHYIO
CyMMbL YYHKYULL,

BLIYUCTIAMb  NPOU3BOOHBLE DNIEMEHMAPHLIX (QYHKYUU U UX KOMOUHAYUL, UCHONb3YS
CNpasouHbie Mamepuavl;

uccneooeamv 68 NPOCMEUUUX CAYYasx @QYHKYuU HA MOHOMOHHOCMb, HAXOOUMb
Haubonbwue U HauMeHbuiue 3HAYeHUs QYHKYUl, cmpoums 2papuKku MHO20YIEHO8 U
npocmeuuux payuoHaIbHbIX QYHKYUL ¢ UCNONIb308AHUEM ANNAPAmMa MamemamuyecKko2o
amanusa,

pewams NpuKIaoHvle 3a0ayu U3 Ouono2ul, QUIUKU, XUMUU, IKOHOMUKU U OpYeUx
npeomemos, C6A3aHHble C UCCIe008aHUeM XAPAKMEPUCMUK DPeabHbiX NpoYeccos,
HAaxoxcoeHuem HauboIbUWUX U HAUMEHbUUX 3HAYEHUTl, CKOPOCTU U YCKOPEeHUs U M.N.;
UHMEPNPEeMUpo8ams NOJLYUeHHbLE PE3YTbIMANmbL.

CraTHCTHKA ¥ TeOpHs BEPOSATHOCTEMH, JJOTHKAa 1 KOMOMHATOPHKA

OTIepHpOBaTh Ha 0a30BOM YpPOBHE OCHOBHBIMH OIIMCATEIFHBIMU XapaKTEPHUCTUKAMHU
YUCJIOBOrO0 Habopa: cpeiHee apudMeTHIecKoe, MearaHa, HauOoJbIlee U HAaHMEHbIIEe
3HAYCHUS;

OTIepHpOBaTh Ha 0a30BOM YpOBHE IOHATHUSMH: YacTOTa W BEPOSTHOCTH COOBITHS,
CITydaifHbIH BBIOOp, OMBITHI C PABHOBO3MOXHBIMHU 3JIEMEHTAPHBIMU COOBITUSMU;
BBIYHCIISATH BEPOATHOCTU COOBITHI HAa OCHOBE TOJICUETa YHCia UCXOJI0B;

OIICHUBATh U CPABHUBATH B MPOCTHIX CIIydasiX BEPOATHOCTU COOBITHIA B peasibHON KU3HU;
YUTaTh, COMOCTABIISITh, CPABHUBATh, MHTEPIIPETUPOBATh B MPOCTHIX CIy4asX peajbHbIe
JaHHbIE, TIPEJICTABJICHHBIEC B BUJIE TaOIHII, TUarpamMmm, rpauKoB;

umems npeocmagienue 0 OUCKDEMHbIX U HeNnpepbl8HblX CAVYAUHbIX BeIUYUHAX U
pacnpeoeneHusix, 0 He3a8UCUMOCMU CIYYAUHBIX 8eIUYUH,

umemv npeocmaegnenue O MAMEMAMUYECKOM ONCUOAHUU U OUCHEPCUU  CIYHAUHBIX
BeNIUYUH,

umemv npeocmasieHue O HOPMAIbHOM pacnpeoeieHuy U npumepax HOPMAIbHO
pacnpeoeieHHbIX CIYYAUHbIX 8eTUYUH,

NOHUMAMb CYMb 3AKOHA OONLUWUX YuUcel U BblOOPOUHO20 Memoodad U3MepeHUs
eeposimHocmet,

umemu npeocmasiienue 00 yCilo08HOU 8ePOSIMHOCMU U O NOJHOU 8EPOSMHOCMU, NPUMEHMb
Ux 6 peuieHuu 3a0a,

umMemv NpeoCmasiieHue 0 BANCHLIX YACMHbBIX 8UOAX PACHpeOeNeHUll U NPUMEHAMb UX 8
peuteHuu 3a0au,

umemyv npedcmasierue 0 KOppeuiayuuy CIy4atiHblX 8eIUYUH, O TUHEUHOU pecpeccuu;
BLIYUCTAMD UNIU OYESHUBATND 8EPOSMHOCIU COOLIMULL 8 PEeATIbHOU HCUSHU,

8b10UpaAmMb NOOX0OAUUE MeMOObL NPEOCMABIeHUs. U 0OPadOMKU OAHHBIX,

YyMemsb peulams HeCL0HCHble 3A0ayll HA NPUMEHeHUe 3AKOHA OOIbUUX YUCeT 8 COYUOIO2UL,
cmpaxoeanuu,  30paBooOXpaHenuu,  obecneueHuu  6e30NACHOCMU  HACENleHUs 8
Upe3BLIYANHBIX CUMYAYUSIX.

TexcToBBIC 3a729H

penIaTh HEeCJIOKHbBIE TEKCTOBBIC 3a/1a4l Pa3HBIX THIIOB (8 MOM Yucie 3a0ayu NO8bIUEHHOU
mpyoHocmu);

aHAJTM3UPOBaTh YCJIOBHE 3a/auyd, NPU HEOOXOJUMOCTH CTPOUTH JUIS €€ pCeIICHUS
MaTeMaTHYECKYIO MOJICTIb;



MMOHUMATh M MCIIOJIb30BATh IS PEIICHUS 3a/1au HH()OpMAIHIO, MPEACTABICHHYIO B BUIC
TEKCTOBOU M CUMBOJILHOH 3aIUCH, CXeM, TaOIUII, Tuarpamm, rpad)ukoB, pUCyHKOB;
JCMCTBOBATH IO AJITOPUTMY, COJCPKAIIEMYCS B YCIIOBHH 33]1a4H;

WCIOJIb30BATh JIOTHYECKHUE PACCYKICHUS TIPU PEIICHUN 3a/1a9H;

paboTaTh ¢ W3OBITOYHBIMU YCIOBHSIMH, BBIOMpas W3 BCeH HHQpOpPMAINH, IaHHBIC,
HEOOXOIUMBIC JUISI PEIICHUS 3a1a49H;

OCYIIECTBIISITh HECIOXKHBIM Tepedop BO3MOXKHBIX pPEUICHWH, BBIOMpass W3 HUX
OTNITUMAJILHOE TI0 KPUTEPHSIM, CHOPMYITUPOBAHHBIM B YCIIOBHH;

AQHAIM3UPOBATH U HHTEPIIPETHPOBATH MOJTYICHHBIE PEIICHHUS B KOHTEKCTE YCIIOBUS 3a/1a4H,
BBIOMPATH PEIICHMS, HE IPOTHBOPEYAIUE KOHTEKCTY;

pemaTh 3a/1a4i Ha pacyeT CTOMMOCTH TTIOKYIIOK, YCIIYT, TIO€3/0K U T.I1.;

pelraTh HECJOXHBIC 3aJIla4M, CBSI3aHHBIC C JOJEBBIM YYacTHEM BO BIAJICHUU (HUPMOH,
MPEANIPUATHEM, HEJIBUKHUMOCTHIO;

pemraTh 3a7a4u Ha MPOCTHIE MPOIEHTHI (CHCTEMbI CKHUIOK, KOMHCCHN) M HA BBIYHCIICHUE
CJIOXHBIX IPOIICHTOB B PA3JIMYHBIX CXEMaX BKIIAJ0B, KPEJIUTOB U UIOTEK;

penraTth MpakTUYeCKUe 3aJlauu, TPEOYIONINEe MCIOJIb30BAHUS OTPHIIATEIHHBIX YHCEI: Ha
OTIpe/IeNIeHNe TEeMITepaTyphl, Ha OTIPE/IeICHNE TIOJIOKEHHS Ha BPEMEHHOM OCH (10 HaIleH
9pBl U TIOCIIE), Ha JABMXKCHHE JIEHEXKHBIX CPEACTB (MPUXOJ]/pacxoj), Ha OMpeaesieHne
IITyOUHBI/BBICOTHI U T.I1.;

WCII0JIb30BaTh TOHITHE MaciiTada JUIsl HAXOXKJICHHS PacCTOSHUN W JUIMH Ha KapTax,
IJJaHaX MECTHOCTH, IJIaHaX TTOMEIIEHUH, BBIKpOIKaX, IpHu padoTe Ha KOMITBIOTEPE H T.II.
pelIaTh HECJIOXKHBIC MPAKTUYSCKUE 33]]a4d, BOSHHUKAIOIIME B CHUTYAIUSAX TOBCEIHEBHOMN
KU3HU;

8b10UPAMb ONMUMAILHBIL MEMOO peueHUs 3a0a4u, pacCMampusdas paziuitsie Memoobvl,
CMpoums Mooeb peueruss 3a0adu, nPpo8ooUmMsb OOKA3AMENbHbLE PACCYHCOCHUSL,

pewams  3adavu, mpedyloujue nepebopa 6apuaHmMos, NPOGEPKU YCIO8UU, 6blOOpa
ONMUMANTBLHO20 pe3yIbmama,

nepegooums npu peueHuu 3a0asu UHGOPMayuro uz 00HoOU opmvi 8 Opy2yio, UCNONb3Y5
npu HeoOX0OUMOCMU CXembl, Mabauysl, epaghuxu, ouazpammol;

pewams npakmuyeckue 3a0ayu u 3a0ayu uz opy2ux npeomemos.

I'eomerpust

OTIEPHPOBATH HA 0A30BOM YPOBHE MOHSATHSIMHU: TOYKA, TPSIMasi, INIOCKOCTh B TPOCTPAHCTBE,
NapajuieIbHOCTD U MEePICHUKYIISIPHOCTh MPSAMBIX U TUIOCKOCTEHH;

pacro3HaBaTh OCHOBHBIC BUJIbI MHOTOTPAaHHHUKOB (IIpHU3Ma, MUPaMUIA, MPSIMOYTOJIbHBIN
napajuienenumnesn, Kyo);

n300pakaTh W3y4aeMble (GUIYpbl OT PYKH M C HPUMEHEHHEM IPOCTHIX YEPTEKHBIX
WHCTPYMEHTOB;

nenath (BBIHOCHBIE) IJIOCKUE YEPTEXKH M3 PUCYHKOB MPOCTBIX OOBEMHBIX (DUTYp: BHI
CBEPXY, COOKY, CHUZY, CIPOUMb CeYeHUsL MHO20CPAHHUKOS,

U3BIEKaTh ~ MHGOPMAIIMIO O  MPOCTPAHCTBEHHBIX  TI'C€OMETPUYECKUX  (UTypax,
MIPEJICTAaBICHHYIO HA YepPTEKax U PUCYHKaX;

MPUMEHTH TeopeMy [Tudaropa nmpu BEIYMCICHUN TIEMEHTOB CTEPEOMETPUIECKHIX PUTYD;
pacrno3HaBaTh OCHOBHBIE BUIbI TEIl BpallleHus (KOHYC, IUIUHAP, cdepa u map);
HaxXoJUTh OOBEMBI W IUIOMIAU TMOBEPXHOCTEW MPOCTEUIINX MHOTOTPAHHUKOB U TET
BpalieHus (eeomempuieckux mes) ¢ IpuMEeHEHUEM (OpPMYIT;

COOTHOCHUTH a0CTPAaKTHBIE T€OMETPUUECKHE IOHATHUS U (DAKThI C pEATbHBIMU KU3HEHHBIMU
00BEKTaMU U CUTYAILIUSIMH,

WCIIOJIb30BaTh CBOMCTBA MPOCTPAHCTBEHHBIX T'E€OMETPHUYECKUX (QUTYp s pPelICHUS
THUIOBBIX 33724 MPAKTHUECKOTO COJCPKAHUS U 3a0ay U3 Opy2ux obracmetl 3HAHULL,
COOTHOCHTS TUJIOIIA/IM IOBEPXHOCTEHN TeNl OJUHAKOBOM (POPMBI Pa3IMYHOTO pa3Mepa;
COOTHOCHUTH 0OBEMBI COCYIOB OJMHAKOBON (hOPMBI Pa3ITMYHOTO pa3Mepa;



OIICHUBATh (OPMY TMPABUIBLHOTO MHOTOTPAHHUKA IIOCJIE€ CIWJIOB, CPE30B U T.IL
(ompenensaTh KOJMYECTBO BEPIIUH, peOep U TpaHEH MOTydeHHBIX MHOTOTPAaHHUKOB),
npuUMeHsAmb Ol peuleHus 3a0ay 2eomempuydeckue axkmol, eciu YCl08Us NPUMEHEeHUs.
3a0aHbl 8 A6HOU opme;

pewams  3a0auu  HA HAXOHCOEHUEe 2eoMempudecKux GeiuduH no oopasyam uiu
ANCOPUMMAM,

U361€KAMb, UHMEPRPEMUPO8aAms U Npeobpa308bl6amMb UHPOPMAYUIO O 2e0MeMPUTLEeCKUX
Queypax, npedcmasieHHyI0 Ha YepmeHcax;

npuUMeHsmb 2eomempudeckue gaxmol 05l peulenus 3a0ad, 8 Mmom yucie npeononaearuux
HeCKOIbKO WA208 peueHUs;

ONUCHIBAMb 83AUMHOE PACNONIONCEHUE NPAMBIX U HIOCKOCHEl 8 NPOCMPAHCMEe,
Gopmynuposams ceoticmea u NPU3Haxu ueyp;

00KA3bIBAMNb 2e0MeMPULeCKUe YMBEPHCOCHUSL,

61a0emv CMAaHOApmHuoU Kiaccuguxkayue npocCmMpancmeeHHulx ueyp (nupamuovl,
npu3Mbl, napaiieienunedsl);

BbIYUCTIAM PACCMOAHUSA U Y2libl 8 NPOCMPAHCIEe;

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

OTIEPHPOBATH HA 0A30BOM YPOBHE MOHATHEM JEKAPTOBBI KOOPAMHATHI B MPOCTPAHCTBE;
HaxO0JIUTh KOOPJMHATHI BEPIITUH KyOa U MPSMOYTOJIBHOTO MapasuIeeuIe 1a;
onepuposams NOHAMUAMU OEeKAPMOBbL KOOPOUHAMbBI 8 NPOCMPAHCMEe, 8eKMOp, MOOYlb
8EKMOpA, pPABEHCMBO BEKMOPO8, KOOPOUHAMbL BEKMOpd, Y201 MeHcOy BeKmopamu,
CKANIAPHOE NPOU38e0eHUe 8eKMOPO8, KONTUHEApHble GeKMOPb;

HaxXoo0ums paccmosiHue Mexcoy O08yMs MOUYKAMU, CYMMY 6eKMOpO8 U NpouzgedeHue
8EKMOPA HA YUCTO, Y20l MeHCOY 8eKMOPAMU, CKANAPHOE NpouzeedeHue, pacKkiaobléams
8EKMOP NO 08YM HEKONTUHEAPHBIM 8EKMOPAM,

3a0a8amo NJIOCKOCMb YPAGHEHUEM 8 0eKapmMOBoll cucmeme KOOpOUHam;

peuiams npocmetiuiue 3a0a4u 866e0eHUemM 8eKMopHo2o bazucad.

HcTropust MaTeMaTHKH

OTHCHIBATh OTJICIbHBIC BBIJAIOLIMECS PE3YJAbTaThl, IOJYUYEHHBIE B XOJE pPa3BUTHUS
MaTeMaTHKU KaK HAyKH;

3HATh NMPUMEPbl MAaTEMATHUYECKUX OTKPBITUM U UX aBTOPOB B CBS3H C OTECYECTBEHHOU U
BCEMUPHOU UCTOPHUEH;

MMOHUMATh POJIb MAaTEeMAaTUKH B pa3BuTuu Poccuu;

npeocmasiame 6KIA0 8blOAIOWUXCS MAMEMAMUKOS8 8 pazeumue MamemMamuKki U UHbIX
HayuHwlx obracmeu.

MeTtoabsl MaTeMaTHKH

IPUMEHATh U3BECTHBIE METO/IbI NP PELLICHUH CTAHJAPTHBIX MAaTEMATHYECKUX 3a/1a4;
3aMe4yaTh M XapaKTepU30BaTh MAaTEMaTHMYECKHE 3aKOHOMEPHOCTH B OKpYKarolen
NeWCTBUTENBHOCTH;

IPUBOAUTH TNPUMEPbl MaTEMAaTUYECKUX 3aKOHOMEPHOCTEH B INpHUpoje, B TOM 4YHCIE
XapaKTEPU3YIOIINX KpacoTy M COBEPIIEHCTBO OKPYXKAIOIIETO MHUPA M NPOU3BEICHHM
HCKYCCTBa;

UCNOIb308aMb OCHOBHbIE MEMOObl 00KA3AMENbCMEA, NPO8OOUMb O00KA3AMENbCMEO U
8bINOIHAMb ONPOGEPIHCEHUE;

npUMeHsAmy npocmetiuiue nPoPammuble cpeocmea U INeKmpOHHO-KOMMYHUKAYUOHHbIE
cucmemvl NPU peulenuy Mamemamuyeckux 3a0ad.



3. TEMATUYECKOE IINTAHUPOBAHHUE YYEBHOI'O ITPEIMETA «MATEMATHUKA)»

Ne I'naBa/ Conep:kanne marepuajia Koa-Bo | Llean o0yuenus OcHoBHbIe
/1. YacoB HanpaBJIeHUs
o o BOCIIMTATEIbHOI
pa6o | asTop AeSITEIbHOCTH
4yel | CKoil
AJITEBPA 1 HAYAJIA MATEMATHUYECKOI'O
AHAJIM3A, 10 kaacc
I. | HOBTOPEHHME. 8 8
AnreOpandeckue BoIpaxeHus. JINHEHbIE IIpeameTHbie meau:
YpaBHEHUS U CUCTEMBI ypaBHEeHHU. UncioBbIe cUCTeMaTh3alusi 3HAaHUKW Ha OCHOBe oOoOmaromero | — 1-8

HEPaBEHCTBA M HEPABEHCTBA MIEPBOI CTETICHH C
OJIHMM HEU3BEeCTHBIM. JInHelHas QyHKIHS.
KBanpatueie kopau. KBagpatHbie ypaBHEHUSI.
Ksagparnunas pynkmus, e€ cBoiCTBa.
KBanpartusie HepaBeHcTBa. CBOMCTBA U Tpaduku
¢dbynakuuii. [Iporpeccun.

MMOBTOPEHHUS Kypca aareOpbl OCHOBHOM IITKOJIBI;
MOBTOpEHHE TIpaBua U (Gopmyn st mpeoOpazoBaHUI
anreOpanvecKuX BhIPAKECHU;

YCTAHOBJICHUE CBSI3€M MEXIYy KOJIMYECTBOM PpEUICHHI
CHUCTEMBI  JIBYX JIMHEMHBIX YPaBHEHHH M TOYEK
nepecedeHusl MpsIMBIX, 3aJalOMINXCS  YpPaBHEHUSIMU
CUCTEeMBbI (TeoMeTpudecKasi HHTepIpeTanus);

MOBTOPEHHE CBOWMCTB YMCIIOBBIX HEPABEHCTB U CIIOCOOOB
pelIeHU HEPaBEHCTB C OJHOW MEPEMEHHOM;

0606menue coiict pynkuuu Y =KX+bD B 3aBucuMocTH

OT 3HaueHuH nmapamerpoB K u b, mocrpoenue rpapukos;

000011eHue CBOUCTB  (YHKLIUU y= ax? +bx+c B
3aBUCHMMOCTU OT 3HAUEHMI IapaMeTpoB &,0,C u 3Haka

D =b? —4ac, MOCTpOeHue TpaduKoOB;

MOBTOPEHUE METOJIOB PEIICHUS KBaIPATHBIX YpaBHEHUH U
HEpPaBEHCTB;

aKTyaJln3alus 3HaHUH 0 mporpeccusix (apudmernyeckas,
reoMeTpuyecKas).

MeranpeaMeTHble LeIu:

YCBOEHHE YHHMBEPCAJIBHBIX METOJOB 0000LIeHUs U




CHCTEMAaTH3aIUM 3HAHU;

OBJIQJICHUE YCTHBIM M HHUCbMEHHBIM MaT€MaTU4YECKUM
A3BIKOM, TIPUMEHUMBIM IPH HU3YYEHHUHU MPEIMETOB
€CTECTBEHHO-MAaTEMAaTHYECKOTO UKJIA, pa3BUTHE
HCCIIEI0BATEIIbCKUX YMEHNH;

pa3BUTHE YMEHH O0OOCHOBBIBATH CBOU BBIBOABI U
IIPOBOJIUTH JTOKA3aTENIbHBIE PACCYXKICHHUSL.

JInuHOCTHBIE LeaH:

pa3BUTHE  TBOPYECKUX  CHOCOOHOCTEH,
HABBIKOB CAaMOCTOSITEIIbHON JIeSITEIbHOCTH;
yMeHHE OOBEKTUBHO OLIEHMBATh YPOBEHb CBOUX 3HAaHUU

HUHTYHWLIUU,

0 TPEAMETy W  BBICTPaWBaTh IUIAHBI IO WX
KOPPEKTHPOBKH.
1. | IJENCTBUTEJBHBIE UNCJIA 13 13
[lenbie u panoHanbHbIE Yncia. [[elcTBUTEIbHbBIE Ilpeomemmnoie yenu:
grciia. beckoHeYHO yObIBaromas reoOMeTpruIecKast — pa3BUTHC TOHATHSA JCHCTBUTEIBHOTO YHCIA  Kak 1,3,5,7.
MIpOTpeccusl. ApudmMeTnueckuit KOpEHb pe3yJibrara BBICTpPANBaAHUS Hay4HOU TEOPUHU
HaTypaJbHOW  CTEICHH. Cremnenp c JNCHCTBUTENLHBIX YHCE] Ha OCHOBAHUH IOHATHS Mpejiesa

palrOHaJIbHBIM 1 HCP’ICTBHTGHBHBIM IIOKa3aTcJIEM.

YHCIIOBOM MOCIIEI0BATENLHOCTH;

dbopMUpOBaHHE TIOHATUS CTENEHU C JCHCTBUTEIbHBIM
MoKaszarejleM KaK OCHOBBI Ui HW3Yy4€HHUs CTENEeHHOH,
MOKa3aTeIbHOU, JorapuMUIecKor (PyHKIIHIA,

pa3BUTHE YMEHUIl MPUMEHSITh CBOICTBA CTENEHU C
JNEHCTBUTENBHBIM TOKa3aTelieM IMPU MOJACTUPOBAHUHU U
U3YYEHUH MaTeMaTH4YeCKHX MOJIENeH, OMUCHIBAIOIINX

MPOLECChl C TOMOIIBIO CTENEHU C JICHCTBUTEIBbHBIM
MOKa3aTeseM;
dbopmupoBanue yMEHUH’ MPUMEHSITh METO/IbI

AOKAa34aTCJIbCTB U aAJII'OPHUTMbIL pCI_HeHI/Iﬁ MPAKTUYCCKUX
3aZla4, OIrpasACh Ha U3YYCHHBIC TCOPCMBI U CIICACTBUA.

Memanpeomemmuoie yenu:

pPa3BUTHC YMeHI/Iﬁ CaMOCTOATCIIBHO  OCYHICCTBJIATD,
KOHTPOJIUPOBATL U KOPPCKTHUPOBATH JACATCIIBHOCTH B




npouecce 0000IIEeHUs, CUCTEMATU3AMU U PaCIIUPEHUS
3HaHUH, NIOJIyYEHHBIX B OCHOBHOM LIKOJIE;

pasBUTHE CIOCOOHOCTEHl K CaMOCTOSITEIbHOMY ITOMCKY
METO/IOB PEUICHHS MPAKTUYECKUX U MPUKIIATHBIX 33/a4, C
IPUMEHEHUEM HU3YUYE€HHBIX METOJIOB;

dopMUpOBaHHE YMEHHUH $ICHO U TOYHO H3JIaraTb CBOIO
TOYKY 3pEHHUSI KaK YCTHO, TaK U MHUCbMEHHO, TPaMOTHO
MOJIb3YSCH SI3bIKOM MaTeMAaTHUKH.

Jluunocmmuote ueiau:

dbopMUpOBaHHE MHUPOBO33PEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO HayKH;

dbopMUpOBaHHE OCHOB CaMOBOCIIHUTAaHUS B IpolEcce
BBINIOJTHEHUSI pabOT pa3sHOro  YpPOBHS  CJIOKHOCTH,
TPeOYIOMMUX OTBETCTBEHHOTO U TBOPYECKOTO OTHOIIICHHS;
pa3BUTHE CIOCOOHOCTH M TOTOBHOCTH BECTH THAJIOT C
JPYTUMH JIIOIbMU B IPOIIECCE COBMECTHOM AESITETLHOCTH.

CTEIIEHHAS ® YHKIUA

12

12

Crenennas ¢yHknus, €€ CcBOWCTBa W TpaduK.
B3aunmuO oOparHbie (yHKIMH. PaBHOCHIBHBIC

YpaBHEHHUS U HEPaBEHCTBA.
YpaBHEHHUS.

HppanuonanbHbie

Ilpeomemnoie yenu:

BBEJICHUE TMOHITHUS CTENEHHOW (PYHKUMU; HU3ydeHHE e&
CBOMCTB aHAJIMTUYECKUMHU U TpaduIeCKUMHU METOAAMU;
W3ydeHUE TOHATUSA OOpaTtHOW (QyHKIMKM; 0000IEeHHE
HNOHATHUSI OOpaTHON (YHKIIMHM C KCIOJIb30BAaHHUEM paHee
U3YYEHHBIX 3aBUCHUMOCTEH; (OpPMUpPOBAHHE YMEHUS
AHAIUTUYECKON 3amucu (yHKIHMH, OOpaTHOM HaHHOMH, a
TaK)Ke yMEHUs MOCTpoeHUs rpaduka oOpaTHON QyHKINU;
BBEJICHUE OMNpENEeNCHU pPaBHOCWIBHBIX ypaBHEHUI
(HEepaBEHCTB, CUCTEM) U YpaBHEHUI (HEPABEHCTB, CUCTEM)
— CIICJICTBUH;

BBEJICHUE TMOHATUS OOJNACTH OMNpeAeNeHUs YpaBHEHHS
(HepaBEHCTBA, CCTEMBI);

NPUMEHEHHE TpU pEIIeHUH YpaBHEHUH (HEpaBEHCTB,
CUCTEM) CBOMCTB PaBHOCWJIBHBIX MTPEOOPA30BAHUIA;

1,2,4,6.




— oOyuyeHue  MeToJaM  pEeUIeHHs  HppalMOHAIbHBIX
YpaBHEHUM.

Memanpeomemnule yenu:

— oOyueHue npreMaM UHTEPIPETALMU SIBICHUN TPOLIECCOB,
IIPOTEKAIOLIUX 110 CTETIEHHOM 3aBUCUMOCTH;

— Ppa3BUTHE YMEHMH CaMOCTOSTEIBHO ONPEACNATh LEIH
JESITEIbHOCTH 0 U3YYEHUIO 3JIEMEHTapHbIX (YHKIMHA U
UX IPUMEHEHHUIO, UCII0JIb30BATh BCE BO3MOXKHBIE PECYPCHI
JUIsL TOCTUKEHUS TIOCTABJICHHBIX LIETIeH;

— (QopmupoBaHue  CrIOCOOHOCTM W  TOTOBHOCTH K
CaMOCTOSITEIBHOMY  TOWUCKY  METOJOB  pELIeHHS
MPAKTHYECKUX 3a/a4;

—  pa3BUTHE KPUTHUYHOCTH MBIIIJIEHHS B TPOLIECCE OLIEHKHU U
UHTEpIpeTaluy  HUHPOpMaIUH, MOJIy4aeMoO W3
Pa3IUYHbBIX UCTOYHUKOB;

— pa3BUTHE YMEHHI B3aUMOJEHCTBHUS B IMpPOIECCE MOMCKA
peteHus mpooem.

JIuunocmmuuie yenu:

— (¢opMupoBaHHE MHPOBO33PEHHS, COOTBETCTBYIOLIEIO
COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH;

— Ppa3BUTHE CTPEMJICHHH K CAMOCTOSITENIbHOM TBOPUYECKOU U
OTBETCTBEHHOM JEATEIbHOCTH;

— pasBuUTHE CTpEeMJICHHIA K camMo00pa3oBaHMUIo,
CO3HATEJILHOMY  OTHOILIEGHHUI0O K  HENPEephIBHOMY
00pa3oBaHUIO Kak YCIOBHIO YCHEIIHON

npodeccnoHanbHOM U 00IECTBEHHON AeATEIHHOCTH.

ITHOKA3ATEJIbHASA ® YHKIUA

10

10

IToxa3zaTtenbHast (pyHKIUS, €€ cBOICTBA U TpaduK.
ITokasarenpHbie  ypaBHeHMs. I[lokasarenbHbie
HEPaBEHCTBA. Cucremsl MOKAa3aTeJIbHBIX
YPaBHEHUH U HEPABEHCTB.

IlIpeomemnuie yenu:
— BBEJCHHE MOHATHUS TMOKa3aTelbHOU (PYHKIIUU; U3YyUCHUE
CBOMCTB M TOCTpOeHHE Tpaduka TMOKa3aTeIbHON

byHKINH;

1,2,5,7




— oOyyeHue  pelIeHHIO  II0Ka3aTeJIbHBIX  YpaBHEHMM
(HEepaBEHCTB, CUCTEM) AaHATUTHYECKUMU U TPpaPUUIeCKUMU
crocobamu.

Memanpeomemnuie yenu:

— MOJIeIMPOBAHME SBJICHUI U IPOLECCOB, IPOTEKAIOIINX I10
9KCIOHEHIAIbHOM 3aBUCUMOCTH, C TIOMOIIIbIO GOpMYIT U
rpauKOB MOKa3aTENbHON (DYHKIINU;

— HCCIENOBAHME pealbHBIX IPOLECCOB M  SBJICHU,
MPOTEKAIOIIMX 110 3aKOHAM MT0Ka3aTeIbHOU 3aBUCUMOCTH,
C TIOMOIIIbIO CBOMCTB MOKAa3aTeIbHON (DYHKIIUHU.

JIuunocmmuvie yenu:

— pa3BUTHE aHAJUTHUYECKUX CHOCOOHOCTEH M MHTYULIUHU (B
XoJe HaOJIIOJeHHs] 3a MOBEIACHHEM SKCIIOHEHIMATbHBIX
3aBUCUMOCTEN);

— Ppa3BUTHE HCCIIENOBATEIbCKUX YMEHHUH, HEOOXOAUMBIX B
OCBOEHHUH OYIyIIUX TBOPUECKUX MPOPECCHi;

— COBEpIICHCTBOBAHUE KYJIbTYPbl BBIYUCIUTEIBHBIX U
rpaduIeCKuX TCHCTBUH.

JJO'APUOMHUYECKASA @YHKIUA

14

14

Jlorapudmel. CaoiicTBa sorapu(dmoB.
JlecATUYHBIE W  HATYPaJIbHBIC  JIOTApH(MBI.
Jlorapudpmuueckas ¢GyHKus, e€ CBOWCTBA W
rpaduk. Jlorapudmuaeckue YpaBHEHHS.

Jlorapudmuueckue HepaBeHCTBA.

Ilpeomemnuvie yenu:

— BBEJICHHE MOHATHS JIoTapudma duca;

— HW3Yy4YCHHE CBOMCTB JOrapu(pMoB;

— TIpUMEHEHHUE CBOWCTB Jiorapu()MOB H  OCHOBHOTO
Jorapu(MUUECKOro  TOXJAECTBAa  JUIsl  YIPOIIEHUS
J0rapu(MHUYECKUX BBIPAKCHUHN BBIYUCICHUSX;

— BBEJCHHE TMOHATUH JECATUYHOTO M HATypajdbHOIO
norapudma;

— mnpuMeHeHue GopMysbl iepexojia Jorapudma K Jpyromy
OCHOBAaHHUIO [UIsl BBIYUCIIEHUS JorapuMoB dHCed C
THOOBIMU OCHOBaHUSIMHU (pu UCIOJIb30BaHUU
BBIYHCITUTENILHON TEXHUKH);

1,2,4,7




BBEJCHUE TOHATHS  JorapupmMuueckorn  QyHKIHH,
U3yYCHHE CBOWCTB JIOTApU(PMHUUECKOW (QYHKIUH U
noctpoeHue e€ rpaduka;

oOydyeHHE pEUICHHIO JIOTapU(MHUYECKUX YpPaBHEHHI,
HEPaBEHCTB W MX CHUCTEM  AHATUTHUYECKUMU U
rpa@uuecKkuMyu METOJaMHU, HaXOXACHUIO TOYHBIX U
npUOIMKEHHBIX 3HAYEHUH KOpHEH ypaBHEHUH.

Memanpeomemnuwie yenu:

paciiMpeHue BBIYUCIUTENBHOIO ammapara 3a Cuér
PUMEHEHUs CBOMCTB Jorapu(moB (3amMeHa BBIYUCICHHM
MPOU3BEICHNUS U YACTHOIO CTEMEHEH Ha BBIYHUCICHUS
CYMM U pa3HOCTEW Moka3aTenel cTeneHei);

o0yyeHHE MOJICIMPOBAHUIO  PEAIbHBIX  IPOLIECCOB,
OPOTEKAIUX MO0  3aKOHAM  JKCIIOHEHIMAJIbHOM
3aBUCUMOCTH, M HCCIEJIOBAaHUIO CO3JaHHBIX MOJENEH ¢
IIOMOILBIO anrnapara JorapupMUpOBaHus;

OCO3HAaHME B3aUMOCBSI3M MATEMATUKU CO  BCEMHU
IpeIMETaMHi €CTECTBEHHOIO U TYMaHUTapHOTO IIUKIIOB.

Jluunocmmuote ueau.

COBEPIICHCTBOBAHUE BBHIYMCIUTEILHON KYJIbTYPHI;
pacIIMpeHre CpeACTB W METOJIOB  IpeoOpa3oBaHUi
CHMBOJILHOTI'O SI3BIKA;

pacIIMpeHre TMPEACTABICHUH O B3aUMHO OOpaTHBIX
NIEUCTBUIX.

VI.

TPUT'OHOMETPHYECKHUE ®OPMYJIbI

19

19

Pamuannas mepa yria. [IoBOpoT TOYKM BOKpYT
Hayanma koopauHaT. OmpeneneHue  CHHYca,
KOCHHYyCa M TaHIeHca Yyrja. 3HaKd CHHYca,
KOCHHYyCA W TaHreHCca. 3aBUCHMOCTb MEXKIY
CHUHYCOM, KOCHHYCOM U TaHT'€HCOM OZHOTO ¥ TOTO
ke yrma. TpuroHoMeTpudyeckue TOXKIAECTBA.
CuHyc, KOCHHYC W TaHTE€HC YITIOB o U —.
Dopmyinsl cioxeHus. CHHyC, KOCUHYC U TaHTE€HC

IIpeomemmnoie yenu:

O MaTeMaThKe KaK YacTu
MHUPOBOH  KYIbTYpbl, O CHoco0ax ONHCaHUA Ha
MaTeMaTUYEeCKOM SI3bIKE€, B YACTHOCTU B TEPMHUHAX
TPUTOHOMETPHH, SBICHUI peaTbHOTO MUPA;
dbopMupoBanue MpeACTaBICHUI 0
TPUTOHOMETPUH  KaK  MaTeMaTHYECKUX

pa3sBUTHEC Hpe,Z[CTaBJ'IeHI/Iﬁ

MMOHATHUIX
MOJICIIAX,

1,3,5,7




nBoiiHoro yria. CHHYC, KOCHHYC W TaHTE€HC
MOJIOBUHHOTO  yria. @DopMmynbl  MPUBEICHHS.
CymMma u pasHocTh cuHycoB. CyMMa U pa3HOCTb
KOCHHYCOB.

MO3BOJISIIOIIMX ~ ONMUCBIBATH  IIPOLIECCHI,  W3ydacMble
(GU3UKOH, SKOHOMHUKON ¥ JJPYTUMH HAyKaMu;
JabHENIIee Pa3BUTHE IOHATHS JIEUCTBUTEIBHOIO YHCIIA
IIOCPENCTBOM IIPEACTABICHUS B TPUIOHOMETPUYECKOMN
dopme;

dopMUpOBaHHE YMEHHH ONpenensiTh M HCCIeA0BaTh
CBOMCTBA CHHYCa, KOCHHYCAa, TAHI€HCA, KOTAHI€HCA
JCUCTBUTEIIBHOTO  YHCJA, HCIOJB3Ys  OJHO3HA4HOE
COOTBETCTBHE MEXJy TOYKAMH YHCIOBOM IPSAMOH H
TOYKaMH OKPYKHOCTH;

o0yueHne NPUMEHEHHUIO TPUTOHOMETPUUYECKHX TOXKIECTB
npu BBIYHMCIICHHUSIX, peoOpa3oBaHusAX
TPUTOHOMETPUYECKUX BBIpAXKEHUH, pelIeHun
INPOCTEMIINX  TPUTOHOMETPUYECKUX  YpPaBHEHHU, C
HCIIOJIb30BAHUEM JI0KA3aTEIbHBIX PACCYXKICHUM.

Memanpeomemnuie yenu:

pa3BUTHE YMEHUH CaMOCTOSTENIBHO OIpPEeAesaTh IeNn
JESITeIbHOCTH IO YCBOGHHUIO W NPHUMEHEHUIO 3HaHUU
TPUTOHOMETPHUH KaK MaTeMaTHYEeCKOH MOJENH peallbHOMN
NEHCTBUTENLHOCTH;

dbopMUpOBaHHE HABBIKOB Yy4eOHO-UCCIIEIOBATEIBCKOMN
NESITeIbHOCTH, TOTOBHOCTH K  TIOMCKY  peLICHUS
MPAKTHYECKUX 3a/a4;

pa3BUTHE YMEHHH OpPUEHTUPOBATHCA B PA3NIUYHBIX
UCTOYHUKAX HH(OpMAIK, KPUTUYECKH OIECHUBATh
MOJIyYeHHYIO HH(pOpMaIlHIo, MPUMEHATh €€ B CBOEH
JEeSITeIbHOCTH.

Jluunocmmuote ueau.

dbopMUpOBaHHE MHUPOBO33PEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U OOIIECTBEHHO N
MPAKTHKHY;

pa3BUTHE TOTOBHOCTH YYalIUXCS K CAMOCTOATEIbHOMN
TBOPYECKOU ACSITEIHHOCTH;




(GOopMHUPOBaHHE HABHIKOB COTPYJAHHYECTBA B TIPOIECCE
y4eOHOM, y4eOHO-HCCIIeIOBATEIBCKON, OOIIECTBEHHON
JIeSITeITbHOCTH.

VII.

TPUT'OHOMETPUYECKUE YPABHEHUSA

14

14

VpaBHeHHe cosx=a. YpaBHeHHe SINX=a.
YpaBHeHue tgx=a. Pemenue

TPUTOHOMETPUYECKUX YPABHEHHM.

Ilpeomemnuie yenu:

BBEJICHHE TIOHSATHI arcsin a, arccos a, arctg a;

BBIBOJI dhopmyn KOpHEHN MPOCTEUIIINX
TPUTOHOMETPUYECKUX YpPaBHEHUI;

00y4YeHHE pPENICHUI0 TPUTOHOMETPUUYECKUX YypaBHEHHIA,
CBOJIAIITUXCS K alreOpanvecKuM, PEIICHUI0 OJHOPOIHBIX
OTHOCHUTEIIFHO CHHYCA U KOCUHYCA YPaBHEHHI;

00y4YeHHE PENICHUI0 TPUTOHOMETPUUYECKHX YpPaBHEHHI
METOJIaMU 3aMEHbl HEWU3BECTHOTO W PAa3JIOKEHUs Ha
MHOUTEIH;

3HAKOMCTBO C METOJIOM OLEHKM MHOKECTBA 3HAYECHUU
JEBOM W  MpaBOM  4YacTed  TPUTOHOMETPUYECKOTO
YpaBHEHUSI.

Memanpeomemnuwie yenu:

paciuiupeHre  CpeACTB  MOJEIUPOBAHUSA  PeabHBIX
MPOLIECCOB U SIBJICHUIA;

dbopMupoBaHue MpUEMOB Mepexoia OT aHATUTHUECKON K
rpadudeckoi MoAeIu U 0OpaTHO;

pa3BUTHE ATOPUTMHUYECKOTO U JIOTUYECKOTO MBIIIICHUS;
COBEPLICHCTBOBaHHUE MPUEMOB TOYHBIX M MPUOTIKEHHBIX
BBIYHCIICHHI;

3HAKOMCTBO C MaTE€MaTHYE€CKUM TOJKOBAaHUEM IOHSATHS
MNEPUOTUYHOCTH, UMEIOIIETO BaXKHOE MUPOBO33PEHUYECKOE
3HAuCHUE;

3HAKOMCTBO C (PM3UYECKUMHU SIBICHUSMU, OMTMCHIBAEMBIMU
C TIOMOIIIbIO TPUTOHOMETPHUYECKUX YPaBHEHUI.

Jluunocmmuote uenu.

COBCPHICHCTBOBAHNEC HABBIKOB CAMOKOHTPOJIA,

1,2,4.7




pa3BUTHE  BBIYUCIMUTEIBHOM U
KYJIbTYpHI;
pa3BUTHE TBOPYECKOM MHHUIIMATHUBBI, MCCIIEI0BATEIBCKUAX

YMEHUH, CAMOKPUTUYHOCTH.

ANTOPUTMHUYECKON

Vi

IHOBTOPEHHUE

12

12

Pemenne 3a/laHAN Ha  npeoOpa3zoBaHuE
CTETEHHBIX, I0KA3aTeNbHBIX, JOTaPUPMUUECKUX U
TPUTOHOMETPUYECKUX  BbIpaKeHUH. Pemenue
MPOCTEUIINX JIMHEWHBIX, KBAJIPATHBIX,
MPPALMOHAIIBHBIX, MTOKA3aTEJbHBIX u
Jorapu(MUUecKuX ypaBHeHUH. Pemienue 3aiaq Ha
YacTH U J0JIH, PEIICHUE 33/1a4 Ha MPOLEHTHI.

Ilpeomemnuie yenu:
— ymerb pemath 3amaHus u3 JEMO EI'D (6a3oBbiii

YPOBEHB);

Memanpeomemnule yenu:

YMEHHE CaMOCTOATEIbHO OMNpEeAENsATh IeJId CBOEro
o0yueHus, cTaBUTh U (HOPMyIUpOBaTh AJsl ceOsS HOBBHIE
3aaud B y4€Oe M TO3HABaTEJIbHOW JNEATEIHHOCTH,
pa3BUBaTh MOTHBBI M MHTEPECHI CBOEU MO3HABATEIHLHOU
NEeSITeNIbHOCTH;

YMEHHE CaMOCTOATEIbHO IUIAHUPOBATh IYTH JOCTUXKEHUS
nenei, B TOM 4YHCJIE albTepHATUBHBIE, OCO3HAHHO
BBIOMpaTh Hanbosiee A(P(HEKTHBHBIE CIIOCOOBI PEIICHUS
yueOHBIX U IMO3HABATEIbHBIX 33/1a4;

pa3BUTHE YMEHUH CaMOCTOSTENIbHO OCYILECTBISATH,
KOHTPOJIHPOBATh U KOPPEKTUPOBATH IEHCTBUS B IIPOLIECCe
000011eHUs, CHUCTeMaTU3allMd WM PpacIIMpeHUs] 3HaHUH,
MOJIyYEHHBIX B OCHOBHOI IIIKOJIE;

dbopMUpoBaHE YMEHUN CaMOCTOSITEILHO OCYLIECTBIISATH,
KOHTPOJIHPOBATh U KOPPEKTUPOBATH CBOIO JIESATEIHLHOCTD
IIPU BBITIOJIHEHUH 33/1aHUH.

Jluunocmmuoie uenu:

(1)OpMI/IpOBaHI/Ie OCHOB CaMOBOCIIMTaHHA B IIPOLCCCE
BBITIOJTHCHU A pa60T Pa3HOTO YPOBHSA CIIOKHOCTU;

pa3BUTHE  TBOPYECKMX  CIOCOOHOCTEH,
HAaBBIKOB CAMOCTOSATEIbHOM I€ATEIIbHOCTH.

HWHTYHULIUU,

1-8

NUTOI'O

102

102




AJITEBPA 1 HAYAJIA MATEMATHUYECKOI'O AHAJIN3A, 11 kaacc

Ne I'naBa/ Cogepxanue matepuajia Koa-Bo | Llean o0yuenus OcHoBHbIe
IL/1I. 4acoB HallpaBJICHust
BOCIIUTATENbHOMN
AeSITeJIbHOCTH
l. TPUI'OHOMETPUYECKUE ®YHKIIUN 14 14
OO6sacTp ompeneneHus U MHOXECTBO 3HAUYCHUU Ilpeomemmnoie yenu:
TPUTOHOMETPUYECKUX  (PyHKIuHA.  YETHOCTH, — BBEJCHHE TMOHITHS TPUTOHOMETPUUYECKON (HYHKIINH, - 1,2,46,8
HEYETHOCTH, MEPHONIHOCTD — (opmupoBaHuEe yMEHHI HaXOIUTh 00IACTh ONPEAEICHUS
TPUTOHOMETPUYECKUX  (DYHKITUH. CaolicTBa Y MHO>XECTBO 3HAYEHUN TPUTOHOMETPUUECKHUX (DYHKITHIA;

¢byaknun Yy =C0SX u e€ rpaduk. CBoiicTBa
¢y y =sinx u e€ rpadux. CpoiicTBa
by y=tgx u e€ rpaduxk. OOpaTHbIE
TPUTOHOMETpHUYECKUEe (QYHKIUH.

00y4eHHE NCCIEA0BAHUIO TPUTOHOMETPUICCKUX (DYHKITUN
Ha YETHOCTh W HEYETHOCTh W HAXOXKJICHUIO NEPUOJA
byHKIUY,

U3y4eHUE byHKIIMKH Y =COSX, y=sinx,
y=1tgx, Yy=ctgXx, oOydyeHHEe NOCTPOEHHIO TI'paUKOB
GYHKIIUN ¥ TPUMEHEHUIO CBOMCTB (DYHKIIMIA TIPH peIICHUN
yYpaBHEHUI U HEPABEHCTB.

O3HAKOMJICHHE C OOpaTHbIMU TPUTOHOMETPUUYECKUMHU
GyHKIMSIMH, UX CBOMCTBAMU U TpaduKaMU.

CBOMCTB

Memanpeomemmnuwie yenu:

3HAKOMCTBO C MaT€MaTHYECKUM TOJKOBAaHHEM IOHSITUS
NEPUOIMYHOCTH, UMEIOLIETO BaXKHOE MUPOBO33PEHUYECKOE
3Ha4YeHue;

3HaKOMCTBO C (PU3MYECKUMHU SIBICHUSAMHU, ONHMCHIBAEMbIMU
C MOMOIIbI0 TPUTOHOMETPHUECKUX (PYHKIUH;
3HAKOMCTBO c CHUHYCOMJION Kak
rapMOHHUYECKHX KoJieOaHMii;

rpagukoM




3HAKOMCTBO C (opMysiaMu, TO3BOJISIONIUMHU HAXOIUTH
npuOMKEHHBIE 3HAUYCHHUA SINX M COSX, C IOMOIIBIO
MHOTOYJICHOB.

Jluunocmmuote uenu.

paciIMpeHue MpeJICTaBIeHUH O B3aUMHO OOpaTHBIX
JICHCTBHSX,

pa3BUTHE  BBIYUCIUTENILHOM,
rpaduueckoi KyabTyphl;
pa3BUTHE TBOPUECKON MHUIMATHBBI, HCCIIEA0BATEIbCKUX
YMEHUHN, CAMOKPUTUYHOCTH.

QITOPUTMUYECKON U

1. | MPOU3BOJHAS U EE 16 16
TEOMETPUYECKHWIN CMBIC.JI
[TpowusBoaHas. [TpousBoaHas CTEMEHHOM Ilpeomemmuoie yenu:
(GyHKIMH. [IpaBuna  auddepeHupoBaHus. — 3aBeplleHHe (OPMHUPOBAHUS IMPEACTABICHUS O MpeeIie 1,3,4,6,7
[IpousBoHbIE HEKOTOPBIX 3JIEMEHTapHBIX YHICIIOBOM MOCJIEI0BATENLHOCTH;

¢dbysaknumii. ['eomeTpuyeckuii CMBICI MPOU3BOTHOM.

3HaKOMCTBO C MOHATHUSIMHU Tpesiena QyHKIUU B TOUKE U Ha
OCCKOHEYHOCTH, U aCUMNTOTaMu rpaduka (QyHKIUH, CO
CBOWMCTBaMHU MpeIEioB (HyHKITHI;
dbopmupoBanue  rpaduIECKOrO
HENPEPBHIBHOCTU (PYHKIINH;
oOyueHue BBISIBICHUIO HEMPEPBIBHBIX (PYHKIUN C OMOPOi
Ha OIpeiesieHue HEeNpepbhIBHOCTH (YHKIHMU (B TOYKE; Ha
HWHTEpBAJE);

3HAKOMCTBO C TIOHATHEM MPOU3BOJIHON (YHKIIMU B TOUKE
U ee PU3NYECKHM CMBICIIOM;
dopMupoBaHME  HAYalNbHBIX  yMEHHUH
MPOU3BOJHBIE OJIEMEHTAPHBIX (PYHKUIUN
OTIpe/IeNIeH sl TPOU3BOTHOM;

BIaJicHWe TpaBwiaMu JAUPPepeHIIupOBaHUS CYMMBI,
MPOU3BENICHUS U YAaCTHOTO JBYX (YHKIIM, BBHIHECEHHUS
MOCTOSIHHOTO MHOXKHTEIIS 33 3HAK MMPOU3BOIHOM;

MMpEaACTaBICHUA (6]

HaxoJUTb
Ha OCHOBC




3HAKOMCTBO € T PepeHINPOBAHNEM CIOKHOU (PyHKIIMA
U IPaBWIOM HAXOXJEHUS IPOU3BOJHOM 0OpaTHOM
INZINIVIH

oOy4yeHHe WCHOJB30BAHUIO (HOPMYIBI  TPOU3BOIHOU

cTeneHHoW  QyHKIUH f (X) =xP  nmns  mo6oro

JIEWCTBUTEIIBHOTO YHUCIa p;

dopMUpOBaHME  YMEHHUS  HaxOOUThb  IPOU3BOJIHBIE
3JIEMEHTapHBIX PYHKLNH;

3HAKOMCTBO C F€OMETPUYECKUM CMBICIIOM MPOU3BOTHOM,
oOydeHHe COCTaBJICHHUIO YypaBHEHHUsS KacaTelbHOW K
rpaduky GyHKIUHU B 3aJaHHOU TOYKE.

Memanpeomemnuwie yenu:

HCIIOJIb30BaHUE (DU3MUECKOTO CMBICIA MPOU3BOTHON IS
OTIpeIeNIEHUs] CKOPOCTH JBM)KEHUS MaTEpPHATbHOW TOUYKHU
B JJaHHBIA MOMEHT BPEMEHH;

YCTaHOBJICHHE CBS3W MEX]y 3HAYE€HHUEM MPOU3BOIHOMN
(GYHKIIMY B TAHHOW TOYKE U TAHT€HCOM YyTJia KacaTeIbHOM,
npoBeaEHHOMN K rpaduky GYyHKIMU B JAHHOM TOUKE;
dbopMupoBaHHE TOHATHS MpeAesa MOoCIeI0BATEIbHOCTH

. n
IUIOINAJICH TPAaBWIBHBIX 2 - YrOJHHHKOB, BIIMCAHHBIX B
OJIMH U TOT K€ KPYT.

Jluunocmmuote ueau.

BOCIIUTaHKUE MATPHOTH3MA, TOPAOCTH 3a CBOKO PomuHy Ha
PUMEPE KHU3HH U ISATEIIbHOCTH OTCUECTBEHHBIX YUEHBIX
— marematukoB (JIo6aueBckuii H.11.);

pa3BuUTHE aOCTPAKTHOTO MBIIIICHUS, (HOPMUPOBAHHE
MpEeJCTaBICHU O OECKOHEYHO OONBIIMX U OECKOHEYHO
MaJbIX BeTMYHHAX;

pa3BUTHE TBOPYECKHMX  CHOCOOHOCTEH, WHTYHUIIUH,
HABBIKOB CAMOCTOSITETLHOM JIESITEIbHOCTH.

IMPUMEHEHUWE MPOU3BOITHOM K
HNCCJIEJTOBAHUIO ® YHKIIMIA

12

12




Bospacranue u yobiBanue GpyHKIHHA. DKCTPEMYMBI
¢bynkuuu.  [IpumeHeHuWe  MPOM3BOAHOW K
nocTpoeHuto rpagukoB Gpyukiuii. Hanbonbiiee u
HaMMEHbIIee 3HAa4YeHHs (YHKIUU. BBITyKIOCTH
rpaduka QyHKIIH, TOUYKU TIepernoa.

Ilpeomemmnuvie yenu:

oOydyeHHE  NPUMEHEHHMIO  JOCTAaTOYHBIX  YCJIOBHM
BO3pacTaHUs U YObIBaHUS /JIs1 HAXOKICHUS IPOMEXYTKOB
MOHOTOHHOCTH (DYHKIIUU;

3HAKOMCTBO C IOHSTHUSMM TOYEK IKCTpeMyMa (yHKLUH,
CTAllMOHAPHBIX U KPUTUYECKUX TOYEK, C HEOOXOIMMBIMU
U JI0CTaTOYHBIMHU YCIOBHUSIMH dKCTpeMyMa (YHKIUY;
oOyueHue MOUCKY (BBIYMCIEHHUIO) TOYEK OJKCTpeMyMma
dyHKIHH;

o0yueHne HaXO0XKJIEHHUI0 HauOOoJbIIEro M HaMMEHBIIETro
3HaueHUM QYHKIUU C TOMOUIbIO IPOU3BOJHOM;
3HAKOMCTBO C MOHSATHEM BTOPOW MPOU3BOJHON (DYHKIIMH
U €€ PU3NYECKUM CMBICIIOM;

IpPUMEHEHHUE armapara BTOPOW MPOU3BOAHOM IS
HaXO0’KJIEHNUs MHTEPBAJIOB BBIIYKJIOCTH U TOUYEK Ieperunda
dyHKuMH;

dbopMuUpOBaHHE YMEHHsS CTPOUTH Tpaduku (QyHKIIHI-
MHOTOWICHOB € MOMOIIIbIO IEPBOM MPOU3BOJHOMN U BTOPO
MIPOU3BOAHOM.

Memanpeomemnuwie yenu:

dbopMupoBaHUE TMpeACTaBICHUM 00 SKCTpeMallbHBIX
3aaydax (3a/a4ax Ha ONTUMH3AIHUIO) B HayKe, SKOHOMHUKE,
IIPOU3BO/ICTBE;

oOyueHne MeToJlaM pelIeHUs 3aJad Ha HaXOXXICHHE
MHOTOYTOJIbHUKOB HAauOOJIbIIEH TUIOIIA/ M, BIUCAHHBIX B
OKPY>KHOCTB;

oOyueHne MeToJlaM pelIeHUs 3aad Ha HaXOXXICHHE
BBICOTBI KOHYyca HauOoJiblIero o0b&éMa, BIMCAHHOTO B
cdepy 3aJJaHHOTO paauyca;

oOyyeHMe MeTOJaM peUIeHUs NPUKIAJHBIX 3ajad,
CBS3aHHBIX C UCCIEIOBAHUEM XapaKTEPUCTHUK IPOLIECCOB,
poTeKaromux B pusnke, OMOJIOT MU, XUMHUH, SKOHOMHKE U
MHTEPIPETUPOBATH MOITYYEHHBIE PE3YJIBTATHL.
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Juunocmnuie yenu:

— BOCIIMTaHHE NATPUOTU3MA, TOPAOCTH 3a CBOO PoauHy Ha
IpUMEpE KU3HU U JEATEIIbHOCTH OTEUECTBEHHBIX YUEHBIX
— matematukoB (Ye6bimes I1.J1.);

— pa3BUTHE aHAIUTHYECKUX CHOCOOHOCTEH M WHTYUIMH B
XOJIE PEIICHMS 33]1a4 Ha ONITUMHU3ALHUIO;

— DPa3BUTHE  BBIYHUCIUTEIBHOM,  QJITOPUTMHYECKOM U
rpaduyeckoil KyJabTypBhl.

HHTEI'PAJI

10

10

ITepBooOpa3nasi. [IpaBmra HaXO0XKICHUS
nepBooOpazHpix.  [lmomane  KpUBOJIWMHEHHOM
Tpanenuu 1 uarerpai. [[pumenenne npon3BoIHOM
¥ WHTErpaja K peHIeHUI0 MPaKTUYECKUX 3a/1a4.

Ilpeomemnuie yenu:

— O3HAaKOMJIEHHE C TMOHSITHEM MepBOOOpa3HOM, 00yueHue
HAaxXOXXJEHUI0O TEepBOOOpa3HOW Uil  CTEMEHHOW |
TPUTOHOMETPHUCCKUX (PYHKIIHIA,

— O3HAKOMJIEHHUE C MOHSATHEM MHTETPUPOBAHUS U 00ydeHUE
MPUMEHEHUIO IPABUJI MHTETPUPOBAHUS MPU HAXOXKICHUU
epBOOOPaA3HBIX;

— (dopmMupoBaHHE TIOHATHUS KPUBOJIMHEHHOW TpareiuH,
O3HAKOMJICHHE C TOHSTHEM OIpeAeiEHHOr0 HHTerpaia,
oOydeHue BBIYHMCICHUIO IUIOLIAJAW  KPUBOJIMHEHHOM
Tpaneuuy B MPOCTEHIINX CITydasx.

Memanpeomemnuwie yenu:

— BBIsSIBJIIGHUE (PUTYp, OTPAaHUYEHHBIX JAHHBIMU JIUHUAMH, U
HaXO0XJIeHUE TUIOIIa el 3TUX QUryp;

— TMpUMEHEHHUE UHTErpalioB Ui BbIBOAA (POpMYNbl 00bEMa
HAKJIOHHOM MPU3MBI, MUPAMU/IbI, KOHYCA;

— TMpUMEHEHHE UHTETPaJoB s peleHus (U3NIECKUX
3a/1ay;

— peuieHWe 3aJad  Ha JIBIDKEHHE C T[PUMEHEHHEM
WHTETPAJIOB.

JIuunocmmnuvie yenu:

— pa3BUTHE  BBIYUCIUTENILHOM WM alrOPUTMUYECKOU
KYIbTYPHI;

1,3,45,7




pacuiupeHue MpeACTaBICHUH O B3aUMHO OOpaTHBIX
NENCTBUIX.

KOMBHUHATOPUKA.

[IpaBuno MPOU3BENCHHS. [TepecranoBku.
Pasmemennsa. CoueTtanust 1 UX CBOMCTBA. buHOM
Hrrorona.

Ilpeomemmnuvie yenu:

OBJIaJIEHUE OJTHUM U3 OCHOBHBIX CPEJICTB MOJCYEeTa Yncia
Pa3IUYHBIX COEIMHEHUN (KOMOMHATOPHBIM IpPaBUIOM
IIPOU3BEICHNUSA);

3HAaKOMCTBO C IECPBBIM BUIOM COC}II/IHCHI/II\/'I —

NepecTaHOBKAMH;

JIEMOHCTpAIUs MPUMEHEHHSI ITPaBIIIa TIPOU3BEICHUS TIPU
BBIBOJIE ()OPMYIIBI YHCIIA IEPECTAHOBOK M3 N AJIEMEHTOB;
BJIQJICHUE TIOHATHEM Pa3MEIICHUsS U3 M BIIEMEHTOB 110 N.

3Hate Qopmyny i BbrauCieHus AL - gncia
pa3MenieHuit U3 M 3JIEMEHTOB 10 N, YMETh IPUMEHSTH €€
P PEIICHUH 33]1a4;

BIIQJICHUE TIOHSITHEM COYETaHWH Oe3 MOBTOPEHUH W3 M

SJIEMEHTOB 110 N. 3HaHue GOpMyIbl 1uIst Beruncnenns Cr

- YUCJIa BCEBO3MOXHBIX COYETaHUH M3 M AJIEMEHTOB IO N,
yYMEHHE MPUMEHSATH €€ MPH PEIICHUH 3a/1a4;

YMEHHME pacKiaJbIBaTh CTENeHb OMHOMA MO Qopmyse
Hrrorona npu HaX0XICHUU OMHOMHUAIIbHBIX
KOA(hGUIIUEHTOB C TMOMOIIBI0 TpeyroiabHuka [lackans.
[TpuMeHsITh MoJydeHHbIE 3HAHUS MIPU PEIICHUU 33/1a4.

Memanpeomemmnuie yenu:

3HAaKOMCTBO C POXKJICHHEM KOMOWHATOPUKH KaK HayKH,
IIO3BOJISIIONICH aHATM3UPOBATH TOJIOBOJIOMKH U a3apTHHIC
UTPBI;

IpUMEHEHHEe KOMOMHATOPHBIX METOJO0B B CTaTHCTHUKE,
IeHEeTUKE, JMHIBUCTUKE, NMPH PELICHUH TPaHCHOPTHBIX
3a1a4, MpU CO3JAaHUU M JIEKOJAWPOBAaHUS LIM(POB, B
uHpOpMAaTUKE U JIp.

1,3,4,7




Jluunocmmuuie yenu:

— Ppa3BUTHE AHAJTMTUYECKUX CIIOCOOHOCTEN U UHTYUIUH;

— MHTETPUpPOBAHHE B JIMYHBIM ONBIT HOBOW, B TOM YHCIIE
CaMOCTOSATENBHO MOJyYCHHON HH(OPMAITHH.

VI.

3JEMEHTHI TEOPUU BEPOSITHOCTEM

CoOnITHSL. KombOunanuu COOBITHH.
[IpoTtuBomnonoxxHoe  cobbiTve.  BeposTHOCTH
COOBITHSL. Crnoxenue BEPOSATHOCTEH.
HezaBucumeie COOBITHS. YMHOXEHHIE

BepOHTHOCTeI\/’I. CraTucTudeckas BEPOATHOCTD.

Ilpeomemmnoie yenu:

— 3HAaKOMCTBO C  pa3IUMYHbBIMU  BHUJAMH  COOBITH,
KOMOHHAIUSAMHU COOBITHMN;

— BBEJCHHE  TOHATHS  BEPOSITHOCTH  COOBITHS (B
KJIJACCUYECKOM TOHHMaHUU) U OOy4YeHHE HaXOXIACHUIO
BEPOSITHOCTH ~ CIYy4alHOTO COOBITHS C OYEBHIHBIMU
0J1aroNnpUSATCTBYIOUUMHU UCXOAaMU;

— 3HAKOMCTBO C TEOPEMOW O BEPOSTHOCTH CYMMBI JIBYX
HECOBMECTHBIX COOBITUI U €€ IPUMEHEHUEM, B YACTHOCTH
OpU HAXOXJIEHUU BEPOSITHOCTU IMPOTHUBOIOJIOKHOTO
COOBITHS;

— 3HAKOMCTBO C TEOpPEMOW O BEPOSITHOCTH CYMMBI JIBYX
MIPOU3BOJIBHBIX COOBITUI;

— UHTYUTHBHOE BBEJICHUE TIOHATHS HE3aBUCUMBIX COOBITUI;

— oOyyeHHe HaXO0XJIEHUIO BEPOSTHOCTU MPOU3BEACHUS
J000Tr0 YUCIIa HE3aBUCUMBIX B COBOKYITHOCTH COOBITHH;

— B3HAaKOMCTBO ¢  Qopmynoit  bepuymim,  nmaromei
BO3MOYXHOCTh HAXOJHUTh BEPOSTHOCTH Pa3HOOOPA3HBIX
KOMOMHAaIMiA COOBITUN B CEpUAX OAHOTUIHBIX ONBITOB, B
KOKIOM M3 KOTOPbIX (UKCcHpyeMoe coObITHe 100
MPOUCXOINT, TUOO HE MPOUCXOINT.

Memanpeomemnvle yenu:

— yMEHHE BBIYUCIATH BEPOSITHOCTH COOBITHH B pealbHOM
KU3HH,

— (opmupoBaHue mpeACTaBICHUNH O MeToAax 00paboTKU
UH(pOpMaIINH.

JIuunocmmuuie yenu:
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— (¢opMUpOBaHHE MHPOBO33PEHHS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO HAYKH;

— BOCIHKTaHHUE MATPHUOTU3MA, TOPJOCTH 3a CBOIO PoauHy Ha
pUMeEpe KU3HU U JACSITEIHbHOCTH OTEYECTBEHHBIX YUEHBIX
— MarematukoB (MapkoB A.A., JlanynoB A.M.,
Konmoropor A.H., Xunuun A.S., 'negenko b.B.);

— pa3BHUTHE CMOCOOHOCTH M TOTOBHOCTH BECTH AHAJIOT C
JPYTUMU JIFOJIbMH B MPOIIECCE COBMECTHOM JIEATEITLHOCTH.

VII.

CTATUCTUKA

Cnyvalinbie BEJIMYMHBI.
TeHneHuun. Mepsl pazdpoca.

enTpanbHbie

Ilpeomemmnoie yenu:

— (dopmMupoBaHHE  TOHATHUS  CIyYallHOW  BEJIMYHWHBI,
MIPEJCTABIICHUS O PACIPEACIICHUN 3HAYEHUN JUCKPETHOMN
CITy4aiiHO¥M BETMYMHBI B BUJI€ YACTOTHOM TAOJIHIIBI;

— BBEJCHHME TIOHATHS TE€HEPAIBHON COBOKYIIHOCTH U
BBIOOPKH, JEMOHCTpPALUS MPUMEPOB PENPEe3eHTATUBHBIX
BBIOOPOK 3HAYCHHM CITy4allHOW BETUYNHBI,

— (dopmupoBaHue MPEeACTABICHHUI 00 OCHOBHBIX
LEHTPAIbHBIX TEHACHLMAX: MOJIE, MEAUAHE, CPEAHEE U
YMEHHMsSI X HAXOJIUTh B y4EOHBIX BHIOOPKAX;

— oOyuyeHue IpeICTaBICHUH O MAaTEeMaTUYECKOM OKUIaHUH
U YMEHHUM BBIYUCIATH MAaTEMaTHYECKOE OXKHUIAHHE
CIIy4ailHOM BEJIMYMHBI C KOHEYHBIM YUCJIOM 3HAYCHUI;

— BBEJCHHE OCHOBHBIX Mep pa3Opoca 3HAUYEeHUH cIy4yailHOM

BEJIMYMHBI:  pa3MaX, OTKJIOHEHHE OT  CpeTHero,
JUCTIEPCHIO.

Memanpeomemnule yenu:

— pacuipeHue  CpeACTB  MOJCIHPOBAHUS  PEATbHBIX

IIPOLIECCOB U SIBJICHUI;

— 3HAaKOMCTBO C MNPUMEHEHMEM 3HAaHUM O CIIy4yalHbIX
BEJIIMYMHAX B PEIICHUU IPAKTUKO-OPUEHTUPOBAHHBIX
3a7ad4.

Juunocmmnule yenu:

2,4,5,6




paciMpeHue NpeCcTaBIeHU O YUCIOBBIX MHOKECTBAX;
pa3BUTHE TOTOBHOCTM K  CaMOOOpa30BaHMIO  Ha
OPOTSHKEHUM BCEM JKU3HM, KaK YCIOBUIO YCIIELIHOTO
JOCTHUKEHUS TOCTaBJICHHBIX IieJiel B BbIOpaHHOU cdepe
JESATEIbHOCTH.

Vi

SAKJIIOYUTEJIBHOE INIOBTOPEHHUE
KYPCA AJITEBPbBI 1 HAYAJI AHAJIU3A
MPU TIOATOTOBKE K HWTOI'OBOM
ATTECTAIIUHU ITO MATEMATHKE

24

24

Pemrenne npocrenmmx TMHENHBIX, KBAIPaTHBIX,
paInoHaIBHBIX, TOKA3aTEIbHBIX U
Jorapu(PMUIECKUX HEPAaBEHCTB. UTeHHE
rpauKOB 3aBUCUMOCTEMN, HHTEPIIPETAIIUS
nH(popMaIuu, MPeACTaBICHHOW Ha HUX, YMEHHUE
JenaTh BeIBOABI. MHTEpripeTanus nHpopMaum,
MpEJICTaBJICHHOM Ha MarpaMMax U yMEHHE
nenath BeIBOAbI. DyHkIMK. CBOWCTBA PYHKITHA.
I'paduku dyHkImiz
['eomerpuueckuii.  u
MPOU3BOJHOM.
[IpumeHneHre MPOU3BOJHON K HCCIEIOBAHUIO
¢byukuuii. Pemenue 3amau Ha Temy: «llonsatue

busnyeckuii - cMbICT

BeposiTHOCTH.  [IpakThueckue  3amaud  Ha
BBIYHCIICHUE BEPOSITHOCTEH. [Tpocreiimue
MpaBuUIIa u bopmyIbl BBIUMCIICHUS

BEpOSITHOCTEWN». PelleHne 3amad Ha BBIYKCIICHHE
1o JaHHbIM popMmyrnam. JleCTBUTENbHBIE YUCa U
KOOpAMHATHas npsiMas. Pemenue 3a1a4 Ha BEIOOD
BEPHOTO BBICKA3bIBaHUA 10 JIAHHBIM YCIOBHSIM
3amanus. [lo3uMoHHas 3anuch 4ucia, NPU3HAKU

Ilpeomemmuoie yenu:

YMETh peliaTh 3aJaHdus U3 JIEMOHCTPAITMOHHOH BEpPCUU
(IEMO) EI'D (6a30BbIif ypOBEHB);

— BIJIQJETh METOJaMu  pelIeHui
Memanpeomemmnule yenu:

YMEHHE CaMOCTOATEIbHO OMNpEAENsATh IeJId CBOEro
00y4eHHs, CTaBUTh U (HOPMYIUPOBATH ISl CeOsl HOBBIC
3ajaud B yu€be U IMO3HABATENbHOM JEATEIbHOCTH,
pa3BUBaThb MOTHBBI U HMHTEPECH CBOEW IMO3HABATEILHOMN
NEeSITeNIbHOCTH;

YMEHHE CaMOCTOATEIbHO TUIAHUPOBATH ITYTH JTOCTHXKEHUS
nene, B TOM 4YHCJIE albTepHATUBHBIC, OCO3HAHHO
BBIOMpaTh Hanbosiee AP(HEKTHBHBIE CIIOCOOBI PEIICHUS
yueOHBIX U MO3HABATEIbHBIX 33/1a4;

pa3BUTHE YMEHUU CaMOCTOSTENIbHO OCYILECTBISATH,
KOHTPOJIHPOBATh U KOPPEKTHUPOBATH JICHCTBUS B MIPOLIECCE
0000111eHUs, CHUCTeMAaTHU3allil W PacIIMpeHHs] 3HAHUH,
MOJIYYEHHBIX B OCHOBHO IITKOJIE;

dbopMUpoOBaHHE YMEHUN CAMOCTOSITENILHO OCYIIECTBIIATH,
KOHTPOJHPOBATh U KOPPEKTUPOBATH CBOIO JIESATEIHLHOCTD
IIPU BBITIOJTHEHUH 3a/IaHU;

3aJaHud




JETMMOCTH  HaTypaJIbHbIX 4YMCEI. JIEMEHTHI
KOMOWHATOPHKH B petieHnu 3a1a4. [loctpoenune u
UCCIIEI0OBAHUE MATEMAaTHYECKUX MOJEIICH.

Jluunocmmuote ueiau:

(GopMUpOBaHHE OCHOB CaMOBOCIIUTAaHUS B IpOLECCE
BBIIIOJIHEHMSI pa0OT Pa3HOTO YPOBHS CIIOKHOCTH;

— pa3BUTHE  TBOPYECKUX  CIIOCOOHOCTEH,  MHTYHIIHH,
HaBBIKOB CAMOCTOSITEIILHON JIeATEIbHOCTH.
UTOI'O 102 102
I'eomeTpus, 10 kiacc
Ne I'naBa/ Conep:kanne MaTepuajia Koua-Bo eaun o0yueHust OcHoBHbIe
IL/1L. JacoB Hanpas/1CHUs
o |Tlo BOCIIUTATENbHOI
pao | asTop AeSAITeTbHOCTH
yen | ckoil
I. | HIOBTOPEHME. BBEJEHUE B IPEJIMET 10 10
TpeyronbHUKH, KJIacCU(pUKAIIA TPEYrOJIbHUKOB, Ilpeomemmuoie yenu: 1,3,4
3aMevaTellbHble JIMHUM M TOYKH B TPEYroJbHHKE. — cucTeMaTu3alus 3HaHWM O  TpPeyroJibHHKax,

PaBHOOeIpeHHBIN 1 PAaBHOCTOPOHHUI TPEYrOJIbHUKH UX
cBoiictBa. OKpPY)KHOCTb, BIIMCaHHasi B TPEYrOJIbHUK,
OKPY>KHOCTb, OITMCAaHHAs OKOJIO TPEYroJIbHUKA.

PaBenctBo u nopobue TpeyroiabHUKoB. CpenHsis JTUHUS

TPEYroJbHUKA. [IpsiMmoyrosibHbIE TPEYrOJbHUKHU.
Tpuronomerpuueckue  (QyHKIIUM  OCTPHIX  YIJIOB.
[Inomane TpeyroyibHUKA.

YeThIpEXYroIbHUKM, Kiaccuukanus
YEThIPEXYTOJIbHUKOB, CBOICTBA u MPU3HAKU

napajiesiorpaMma, IpsMOYroJIbHUKa, KBajapara, poMoa.
Tpanenus, cpeHss JIMHUAS TPaNlCLUU.

OKpyXHOCTb,  BIHCaHHas B  YETBIPEXYTOJIbHUK.
OKpyXHOCTb, OINHCAaHHAs OKOJIO YETBIPEXYTOJIbHUKA.
@opMyJIbI IIIOMAAEH YETHIPEXYTOJIbHUKOB.

PUMEHEHHUE CBOMCTB MeHaH, OMCCEKTPUC, BHICOT
JUISL pEelIeHUs 3a/1a4;

— BJAJICHUE TIOHSATHEM «TE€OMETPUYECKOE MECTO
TOYEK», YMEHHUE MPUBOAUTH MPUMEPHL. YMEHUE

q)OpMy'J'II/IpOBaTL M JOKa3pIBaTh CBOMCTBA U
IIPHU3HAKH paBH06ez[peHHoro U PaBHOCTOPOHHECTO
TPEYIrOJIbHUKOB;

— yMEHHE J0Ka3bIBaTh, YTO B TPEYrOJbHUK MOXKHO
BIIMCATh EJUHCTBEHHYIO OKPY)XHOCTb M OKOJIO
TPEYrOJbHUKA MOJKHO OIMCaTh €IUHCTBEHHYIO
OKPY>KHOCTB;

— yMmeHue (GOopMyNIHUpOBaTh NMPU3HAKU PABEHCTBA U
noJo0usl  TPEYroJbHUKOB, CBONCTBA cpenHen
JMHUY;




OKpyXHOCTb. YIJIBI W  OTPE3KH,
OKPYXHOCTBIO.

[Ipeamer crepeomeTpun. AKCHOMBI
HekoTopsie cnecTBHsI U3 aKCHOM.

CBsA3aHHBIC C

CTEPEOMETPHH.

— YMEHHUE BBIPAXKaTh CTOPOHBI MPSIMOYTOJIBHOIO
TPEYroJbHUKA Yepe3 OJIHY M3 JaHHBIX CTOPOH U
OCTpBIN yrouI;

— YMEHHuE BBIBOJUTH (QOpPMYNIbl A HAXOXKACHUS
IUIOLIA/IA TPEYTOJIbHUKOB;

— yMmeHue (GopMyIupoBaThb CBOWCTBA W IMPHU3HAKU
napajuiesiorpaMma, MpsiMOyrojibHHKa, KBajapaTa U
pom0a;

— YMEHHUE BBIBOJUTH (QOpPMYIYy JUId HaXOXKJIECHUS
JUIMHBI CpeHEeH TUHUY Tparelny;

— yMeHue (QOpMYIHpPOBaTH YCIOBHUS, MPU KOTOPBIX
OKPY>KHOCTb MOKHO BIMCAaTh B YETHIPEXYTOJILHUK
U OTIHCATh OKOJIO HETO;

— YyMeHue  BBIBOAUTH  (opmynbl  Iulomiaaei
IpSAMOYTOJIbHUKA, KBajpaTa, MapajieorpaMmma,
pomb0a, Tpamnenuu;

— yMeHue GopMyIHUpOBATh U 10KA3bIBATH TEOPEMBI O
BIIMCAHHBIX yIVIax, 00 yrie MexXIy KacaTeJIbHOW U
XOpIoi, 00 OTpe3kax MNepeceKaroluxcs XOpH, O
KBaJpaTe KacaTelbHOW. VYMeHHE BBIBOJIUTH
(GopMyInbl 17151 BBIYMCICHHS YIVIOB MEXIY ABYMS
CEKYIIMMHU, IPOBEAEHHBIMU U3 OJTHOW TOUKHU;

— YMEHHE TEepeuuCsIATh OCHOBHbIE (UIYpHl B
OpOCTpaHCTBE  (TOYKa, HpsMas, IJIOCKOCTh),
dopMynupoBaTh aKCHOMBI 00 HUX B3aUMHOM
PACIIOJIOKEHUH U UIUTIOCTPUPOBATH 3TH AKCHOMBI
IpUMEpaMU U3 OKpYXKaroleil cpeipl;

— yMmeHue (GopMyaHpoBaTh U J0KA3bIBATh TEOPEMY O
IUIOCKOCTH, MPOXOJAIIEH dYepe3 MNpsIMyl0 U HE
JIEKALYI0 HA HEW TOYKY, U TEOPEMY O IIOCKOCTH,
IIPOXOIALIEH Yepe3 ABE MEPECEKAOINECS IPSIMBIE.

Memanpeomemnuvle yenu:




MOJArOTOBKA K  NPUMEHEHHUIO  3HAHUU  TIO0
MJIAHUMETPHUH, TIOJIYUCHHBIX B OCHOBHOM IIIKOJIE, K
U3YYCHUIO  CTEPEOMETPUHU,  TPUTOHOMETPHH,
MaTEMaTHYECKOI0 aHaJln3a;

pa3BUTHE YMEHHUI CAMOCTOSITEILHO OCYIIECTBIIATD,
KOHTPOJIMPOBATh U KOPPEKTUPOBATH JEHCTBUS B
mpoiiecce  00OOIICHHS,  CUCTEMATHU3AlMU |
paclIMpeHus 3HAHWW, TMOJYYEHHBIX B OCHOBHOM
LIKOJIE;

Jluunocmmuote ueau.

cUCTeMaTH3alys 3HaHWH TI0  IJIAHUMETPHH,
MOJTYYEHHBIX B OCHOBHOH IIKOJIE, ISt
3¢ (EeKTUBHOIO OCBOEHMSI Kypca CTEPEOMETPUU U
ycnemHoi moarotoBku k EI'D mo mpoduibHOiM
MaTeMaTHUKe;

pa3sBUTHE TOTOBHOCTH K €aMOOOpa30OBAaHUIO Ha
OPOTSDKEHUM  BCEH  JKM3HM, KaK  YCJIOBHIO
YCIIEIIHOTO JOCTHXEHHS IMOCTaBJICHHBIX LI€JEeH B
BBIOpaHHOU cepe AesATeIbHOCTH

pacuipeHue npeacTaBiIeHni 00 aKCHOMAaTHYECKUX
HOCTPOEHUSX T€OMETPUN (HayqHOH TEOpUN).

1. | TAPAJUIEJBHOCTD MPSIMBIX U 16 16
IJIOCKOCTEM
[TapamienpHOCTh MPAMBIX, NPSIMOM U IJIOCKOCTH Ilpeomemmnuie yenu: 1,57
(l'[apaJ'IJ'IeJ'ILHHe npsAMBIC B IIPOCTPAHCTBE, IIPHU3HAK — (bOpMI/IpOBaHI/Ie IMOHATHA IMApPAJUICIIBHBIX IIPAMBIX B | —
mapajyicJIbHOCTHU IMPsAMBIX B HpOCTpaHCTBe). IIPOCTPAHCTBE, JA0Ka3aTcJIbCTBO TCOPCMbI [0)

[lapannensHOCT, OPSMOW W TUIOCKOCTH. B3amMHOe
pacIioIoKEHNE MPSMBIX B IIPOCTPAHCTBE.
CkpemuBatronyecs npsiMbie. YTJIbl C COHAPABICHHBIMU
CTOpOoHaMHu. B3anMmHOE pacnosioKeHHe TMpsSAMBIX B
MPOCTPAHCTBE. YTOJ MexAy npsMbiMu. [lapamiensHeie
minockocTd. CBOMCTBa MapajuieNbHBIX  IJIOCKOCTEH.

napauieIbHbIX IPSIMBbIX;
dbopMUpOBaHHE TPEACTABICHUS O BO3MOMXHBIX
Cly4yasix B3aUMHOIO pacCIOJIOKEHUS MNPSIMOU H
MJIOCKOCTH;

JI0Ka3aTelIbCTBO YTBEPKIACHUN O MapaJljIeIbHOCTH
MPSIMOM U TUIOCKOCTH (CBOMCTBA U MPU3HAK);




Terpasap. Ilapamnenenunen. IloctpoeHue cedyeHui
TeTpas3/pa U napauieienunesa.

(GopMUpOBaHHUE TPEACTABICHUI O BO3MOXHBIX
ClIy4asix B3aMMHOTO PACIIOJIOKEHUS ABYX IPSIMBIX
B IIPOCTPAHCTBE;

BBEJICHUE IIOHATUS CKPELIMBAIOIIMXCSA IPSIMBIX,
JI0Ka3aTeJIbCTBO TEOPEMBI, BBIPAKAIOIIEH IPU3HAK
CKPELIMBAIOIINXCA TNPSIMBIX, W TEOPEMBI O
IUIOCKOCTH, IPOXOJAIIEW  d4epe3 OAHYy W3
CKPELIMBAIOIIMNXCA MPAMBIX NapAJIIENBHO APYTOU
IPSIMOM;

BBEJCHUE TIIOHATHS COHAIPABJICHHBIX JIydeH,
JI0Ka3aTeabCcTBO ~ TeOpeMbl 00  yrmax ¢
COHAIIPaBJIEHHBIMH CTOPOHAMM;

dbopmMupoBaHue TIOHATUS napajieJIbHbIX
MJIOCKOCTEH, JTOKa3aTeNIbCTBO YTBEPXKIACHHS O
MIPU3HAKE u CBOMCTBaAxX napajuieIbHbIX
IUIOCKOCTE;

dbopMupoBaHUE TpEACTAaBIECHUN O TeTpadape H
napasuiesienumnene, AEMOHCTpallks Ha YepTexax u
MOJIETISIX UX DJIEMEHTOB, U300paXkeHUE 3TUX QUryp
HAa PHUCYHKaX, WJUIIOCTpAIUsl C HMX MOMOUIbIO
pa3MYHBIX CIy4aeB B3aUMHOTO PAaCHOJIOKEHUs
OpsIMBIX M IUIOCKOCTEH B IPOCTPAHCTBE,
JIOKA3aTeNbCTBO  YTBEPXKIEHUS O  CBOMCTBax
napajuieNienunena;

BBEJICHUE MOHATHS CEYCHHUS, IOCTPOCHUE CEUCHUN
TeTpaspa (mapannenenurena), aHaIu3
BO3MOXHBIX BHUJOB CEUEHUH, B3HAKOMCTBO C
METO/IaMU TIOCTPOCHUS CEUCHUH.

Memanpeomemmnuvle yenu:

YMEHHE paclo3HaBaTh Ha YEpPTEKAX, MOACIAX U B
peaJbHOM MHUpE reoMeTpudeckue GUrypsl U Tena
(MHOTOTpaHHUKH), NPUMEHSATh UX CBOWCTBA INpHU




MOICTUPOBAHUHT B
o0acTax.

C€CTCCTBCHHO-HAYYHbIX

Jluunocmmuote uenu.

pa3BUTHE MPOCTPAHCTBEHHOTO BOOOPAXKEHHUS U
MBINIJICHU A HpI/I I/13y‘-IeHI/II/I MHOFOFpaHHI/IKOB n nux
CEUYEHUH.

NEPHEHIUKYJISIPHOCTD MPSIMBIX U
IJIOCKOCTEN

18

18

[lepnennukynspHele  MpsiMble B IPOCTPAHCTBE.
[lapannensHble  mpsMble,  NEPHEHIUKYISPHbIE K
mI0CKOCTH. [Ipr3HaK NepneHIuKyIsIpHOCTH MPSMON M
IJIOCKOCTH. Teopema O MpsAMOM, NEPIEHIUKYISIPHOU
mwiockoctu. PaccrostHue OT TOYKM /10 TJIOCKOCTH.
Teopema 0 TpEX nepHeHANKYIApax. YTOI MEXKIY NPAMOU
U  TUIOCKOCThIO.  JIByrpanssiii  yron.  Ilpu3Hak
HEPIECHIUKYIIPHOCTH IBYX IJIOCKOCTEM.
[IpsmoyronpHeIi napamienenunen. TpéXrpaHHbIid yroi.
MHOrorpasHsIii yroui.

Ilpeomemmnuie yenu:

JI0Ka3aTeIbCTBO TEOPEMBI, BBIPAXKAIOIIEH TPU3HAK
NEPNEHANKYJIAPHOCTH TPSAMONW M IUIOCKOCTH, W
TEOPEMBI O CYIIECTBOBAHWU M €IWHCTBEHHOCTH
IPSIMOM, NPOXOJSIIEN Yepe3 NaHHYI TOYKY U
NEPNEHANKYISPHYIO JaHHOM IUIOCKOCTH;
pEIIeHNE 33124 Ha BBIYUCIICHUE U 10Ka3aTEIbCTBO,
CBA3aHHBIX C IEPHEHAUKYISPHOCTBIO IPSIMOU H
IUIOCKOCTH;

BBCJICHUE TIOHATHUS NEPIICHINKYIISIPA U HAKIIOHHON
K IJIOCKOCTH, ITPOEKIIMHA HAKJIOHHOM, PACCTOSHUS:
OT TOYKH J0 IJIOCKOCTH, MEXKIY NapalljeIbHBIMU
IUIOCKOCTSIMHU, MEXJy NapauleIbHOW NpsAMON U

IIJIOCKOCTBIO, MCXKOY CKpCIIUBAOIIUMUCA
IIPSIMBIMH,
J0Ka3aTcCJIbCTBO TCOPCMbI (6] Tp ex

NEepHEeHANKYIApaX U IPUMEHEHHUE e€ IIPH PeIICHUN
3ajad;

BBE/JICHHE TIIOHATUS OPTOTOHAIBHOW MPOCKINU
TOYKHU ((PUTypbI) HA TUIOCKOCTH;

BBEJICHUE TMOHATUSA YyIJIa MEXAYy HpsAMOil u
IUIOCKOCTBIO;

BBEJICHUE TOHATHS JBYTPAaHHOTO yIja, €ro
U3MepeHus, OOBSICHEHUE, YTO TaKOE YTroJI MEXAy

1,2,3,7




NEPECEKAIOIMMHUCSA IIJIOCKOCTAMU M B KaKUX
Ipeesax OH U3MEpSeTCs;

(dopMUpOBaHME TPEACTABIEHUS O  B3aUMHO
NEPIEHIUKYISAPHBIX IJIOCKOCTAX, JOKA3aTEIbCTBO
TEOPEMBI O MPHU3HAKE NEPIEHIUKYIIPHOCTU IBYX
MJIOCKOCTEI;

OIpeseseHre IPSMOYTOJIBHOTO apajlieenuneaa,
JI0KA3aTeJIbCTBO YTBEPKIAEHUI O €r0 CBOMCTBAX;
BBEJICHUE  MOHATHUS  MHOTOIPAHHOTO  yrjia
(TpEXrpaHHOT0), NOKA3aTEIbCTBO YTBEPKIACHUS O
TOM, YTO KaXJbld IUIOCKUH YroJl TPEXTPAHHOTO
yria MEHbIIE CyMMBI IBYX IPYTHX IJIOCKUX YIJIOB,
U TEOPEMBbI O CYMME IUJIOCKHX YIJIOB BBIMYKJIOTO
MHOTOT'PaHHOTO YIJIA.

Memanpeomemnuwie yenu:

YMEHHE Paclio3HaBaTh HA YepTekKax U B pealbHOM
MHUpEe TapauleJbHbIE M TEPICHIUKYISPHBIC
IIJIOCKOCTH, CKPCIIHUBAIOIIHAECS u
MEPECEKAOMINECs MPSAMBIC, ONPEIENIATh  YIroJ
MEX Ty MPSMOH U IJIOCKOCTBIO;

YMEHHE PACIIO3HABATh Ha YepTexkax, MOJCIAX U B
peallbHOM MHUpPE FeOMETPUYECKHE (UTYphI M Telia
(MHOTOI'PaHHUKH), MPUMEHATh MX CBOMCTBA IMPHU
MOICTUPOBAHUHT B €CTECTBEHHO-HAYYHBIX
o0acTax.

Jluunocmmuoie ueau.

Pa3sBHUTHUC TIPOCTPAHCTBCHHOI'O B006pa)l(eHI/I$I n
MBIIJICHUS ITPA U3YICHUHU MHOT'OT'PAaHHUKOB.

MHOI'OI'PAHHUKH

12

12

Ilonarue wmHororpannuka. Ilpusma. I'eomerpuueckoe
teno. IMupamupa. IlpaBunbHas nupamupa. Yced€HHas
nupamuja. [loctpoenne ceuenunii nupamul. CUMMETpHs

Ilpeomemnvie yenu:

1,3,4,7




B IIPOCTPAHCTBE. IlonsTue IIPaBUIILHOTO
MHOTOTPaHHUKA. DJEMEHTbl CUMMETPUM IPABUIBHBIX
MHOT'OTPaHHUKOB.

BBEJICHUE  IIOHATHS  MHOIOTpPaHHUKA,  €ro
3JIEMEHTOB, BBIITYKJIOTO MHOTOT'PaHHHKA,
pUMEPHl MHOTOTPAHHUKOB;

BBEJICHUE TOHATUS TIE€OMETPUYECKOro  Teja,
JI0Ka3aTeNbCTBO TEOPEMBI Dijiepa /sl BBITYKIIBIX
MHOTOTPaHHHKOB;

BBEJICHUE MOHITHS PU3MbI (IPSIMOM, HAKJIOHHOM,
IIPaBWIbHOMN), N300paXKeHNE MPU3MbI Ha PUCYHKE;
ONpeJelieHne  MOHATHS  IUIOIIagb  IOJHOU
(OOKOBOI1) MOBEPXHOCTHU MPU3MBIL;

BBIBOJ (OpPMYNBl IUIOMIAAH OPTOTOHAIBHOU
MPOEKIMH MHOTOYTOJIbHUKA U JI0Ka3aTeJIbCTBO
POCTpaHCTBEHHO TeopeMsl [Iudaropa;
BBEJICHUE TMOHATHI: mNupamMuaa, Yyceu€HHas
NUpaMUZa, UX 2JIEMEHTOB;

ompeneNeHue  IUIOMAAM  ToJIHOW  (OOKOBOI¥N)
MOBEPXHOCTHU MUPAMM/JIbl, YCEUEHHON UPaMU/IbL;
BBEJICHUE IOHATUSA MPABUIBHON NHpaMHJBL,
JI0Ka3aTelbCTBO YTBEPXKAECHUH O CBOMCTBax ¢
OOKOBBIX p&Oep, OOKOBBIX I'PaHEH W TEOPEMBI O
wIomaal OOKOBOH IOBEPXHOCTH IPaBUIIbHOM
UpPaMU/IbI;

pelleHue 3a/1a4 Ha BBIYMCIICHHUE U JI0Ka3aTeIbCTBO,
CBSI3aHHBIX C MHMpaMHIaMH, 33Ja4 Ha OCTPOEHHE
CeueHH mupamus;

orpeieneHue TOYEK, CUMMETPUYHBIX
OTHOCHUTEJIBHO TOYKHM (IPSAMOM, IUIOCKOCTH),
HeHTpa (OCH, TNIOCKOCTH) CUMMETPUU (UTYPHI;
BBEJICHUE MOHITUS MHOTOIPaHHUKA, IPABUIILHOTO
MHOTOTpaHHHMKa,  JOKa3aTelIbCTBO, YTO  HE
CYIIECTBYET  IpPaBUJIBHOIO  MHOTIOIPAaHHMKA,
IpaHsIMH KOTOPOTO SIBJISIOTCS MpPaBWIbHBIE N-




YIONBHUKM IIpM N2>6, BHIBI INPAaBUIBHBIX
MHOTOTPaHHUKOB MX 3JIEMEHTBI CUMMETPHUHU.

Memanpeomemmnoie yenu:

— JEeMOHCTpamus NpuMepoB Quryp, o06Iamarommx
3JIEMEHTaMU CUMMETpUU B HCKYCCTBE,
apXUTEKTYype, TEXHUKE, IPUPO/IE;

— YMEHHuE pacro3HaBaTh Ha YepTekax, MOJIEISIX U B
pealbHOM MHUpE reoMeTpUYecKue (PUrypsl U tena
(MHOTOIpaHHUKH) MPUMEHSTh MX CBONCTBA IpU
MOAETTUPOBAHUHI B €CTECTBEHHO-HAyYHBIX
o0nacTsx.

JIuunocmmnuie yenu:

— pa3BUTHE NPOCTPAHCTBEHHOTO BOOOPAXKEHUS U
MBIIIJICHUS] IPU U3yYE€HUH MHOTOT'PaHHUKOB;

— BOCHHUTAaHHWE OCTETHMUECKONM  KYIbTYpbl  IpHU
U3Yy4YEHUU n300paxeHunit MIPaBUJIbHBIX
MHOTOTPaHHHUKOB.

IHOBTOPEHHE

12

12

Pemenne 3amau Ha Temsbl: «llpaBunbHas nmupamuna, eé
aneMeHTb; «lIpaBuibHas TpeyronbHas HUpampzaa, eé
AIIEMEHTBDY; «[IpaBunbHas YeTBIPEXYTOJIbHAS
(mectuyrospHast) mHpamunaa, € sIeMeHTe»; «lIpu3ma
u e¢ anementsl. [Ipsamas npusma. [IpaBunbHas nmpusma.
[TpaBuibHas TpeyronpHas npusmay; «llapamienenumnern,
ero oieMeHThl. [IpsAMOYrojbpHBIA Hapaiesenunes.
Ky6.»

Ilpeomemmnoie yenu:

— yMeTh  pemiath  3agaHus  THHA 6 W3
nemMoHcTpanmonHo  Bepcun  (JIEMO) EID
(mpodunBHBIN YPOBEHB);

— yMeTh  pemiath  3aJaHus  THNA 8 W3
nemoHcTpanuonHot  Bepcuun  (AEMO) EID

(mpoduIIbHBII ypOBEHB) O MUpaMHIAX, IpU3MaX,
napasuienenumnenax, Kyoe;

— BIAACTh NpuéMaMH  pEIICHWS  3aJad  Ha
JI0Ka3aTeNbCTBO U BhIYKMcieHue tumna 14 u3z JIEMO
EI'D o TpeyronpHbIX mUpamMuiax, O MUpPaMHIAX,
npu3Max, napajuiefenumnenax, Kyoe;

— BiIageTh NpuéMaMH  pelieHus  3aJad  Ha
JI0Ka3aTelIbCTBO M BhIYKcIeHue Tuna 16 u3 JEMO
EI'D.




Memanpeomemmnoie yenu.

— YMEHHE CAaMOCTOATEILHO OMPEACTATh 1EIN CBOETO
o0y4yeHHs, CTaBUTh M (OPMYIUPOBATH sl ceOs
HOBBIC 3a7aud B y4€0e U TI03HABATEIHHOU
NIeSITeIbHOCTH, Pa3BUBATh MOTHUBBI M HHTEPECHI
CBOCH MO3HABATEILHOU JIEATEIIBHOCTH;

— YMEHHE CaMOCTOATENHbHO IUIAHUPOBATH TMyTH
JOCTHKCHUS mese, B TOM quCie
aJIbTEPHATHUBHBIC, OCOZHAHHO BHIOMpATH Hanbosee
3¢ ¢deKkTuBHBIE CHOCOObI pelIeHus Y4YeOHBIX |
MTO3HABATENIBHBIX 3371249,

— pa3BUTHE YMEHHI CaMOCTOSTEIIHHO
OCYIIECTBIISAT, KOHTPOJIMPOBATh i
KOPPEKTUPOBATh JNENUCTBUA B rpoiecce
0000mICHUS, CHCTEeMAaTH3allud M  PaCIIUPECHUS
3HAHUM, MOJYYEHHBIX B OCHOBHOM IIKOJIE;

— (dopmupoBaHue YMEHHI CaMOCTOSTEIIBHO
OCYIIECTBIISAT, KOHTPOJIMPOBATh u
KOPPEKTUPOBaTh  CBOIO  JIEATEIBLHOCTh  IIPH
BBINOJIHCHUH 33JIaHHIA;

Juunocmmuvwle yenu:

— (dopmMupoBaHHME OCHOB  CaMOBOCIIUTAaHUS B
MIPOIIECCE BBITIOJIHEHHUS PabOT pPa3HOTO YPOBHsI
CJI0KHOCTH;

— Ppa3BUTHE TBOPYECKUX CHOCOOHOCTEH, MHTYUIIUH,
HaBBIKOB CaMOCTOSTCILHOM ACATEIHHOCTH.

UTOI'O

68 68

I'eomeTpus, 11 kiacc

n./1m.

I'naBa/ Conep:kanue maTepuajia

KoJ-Bo
JacoB

Lesun 00yyenust

OcHOBHBIE
HaTnpaBJIeHUS




ITo ITo BOCIIMTATEIbHOM
pabo | aBTOp JesITeJJbHOCTH
el | ckoH

NAJIUMH/IP, KOHYC U LHIAP. 14 14 2457

[Tonstne  munuugpa. I[lhomanes  NOBEPXHOCTH Ilpeomemmnoie yenu:

nwmHapa. [lonstue konyca. Ilnomane noBepxHocTr
KoHyca. Yceuénnbiii konyc. Cepa u map. Bzaumuoe
pacnonioxkenue chepel u miockoctu. KacarenbHas
mwiockocTh K cdepe. Ilnomanp chepsl. Bzanmuoe
pacnonoxenue chepsl u npsamoit. Chepa, BucaHHas
B IMUIMHJpUYECKYIO ToBepXHOCTh. Chepa, BiucaHHas
B KOHUYECKYIO MTOBEPXHOCTb. Ceuenus
HWIHHAPUYECKON TIOBEPXHOCTH. Ceuenus
KOHMYECKOU MMOBEPXHOCTH.

BBEJICHUE MOHITUS IWINHAPUYECKON TOBEPXHOCTH, €€
oOpasyromieid U OCH, U300paKEeHHE IUIMHAPA U €ro
CEUEHHUS] TUIOCKOCTBIO, TPOXOIAIIEH Yepe3 OcCh,
IJIOCKOCTBIO, IEPIICHANKYIIPHON K OCH;
ompeneNieHue  TUIOMaAX  OOKOBOW  MOBEPXHOCTH
MUAJTUHAPA, BBIBOA  (HOPMYIBI  JUISI  BBIYMCICHUS
OOKOBO¥ ¥ TIOJHOW MOBEPXHOCTH ITHUJIUH]IPA;
BBEJICHUE TOHSATHUS KOHUYECKON TOBEPXHOCTH, €&
00pa3yromux, BEPIIMHBI U OCH, U300paKeHHE KOHYCa
U €r0 CEYEHMS IIOCKOCThIO, MPOXOASAIIEH Yepe3 OCh,
MJIOCKOCTBIO, IEPIICHANKYIIPHOUN K OCH;
orpeesieHue TIOHSTHS IUIOIIA TN OOKOBOI
MOBEPXHOCTH  KOHYCa, BBIBOA  (OpMymisl Ul
BBIYMCIICHHS OOKOBOH M MTOJTHOM TIOBEPXHOCTH KOHYCA.
BBEJICHUE TIIOHATHS YCEUYEHHOTO KOHYyCa, BBIBOJ
dbopMyIbl 11 BBIYMCICHHUS ILIOMIATH OOKOBOW M
MOJTHOM TOBEPXHOCTH YCEUEHHOTO KOHYCA;
ompeneneHue cdepbl U IIapa, UX LEHTpa, paauyca,
JIMaMeTpa;

MCCJICI0BAaHUE B3aMMHOTO PACIOJIOXKEHUs chepsl U
MJIOCKOCTH, J0Ka3aTeJIbCTBO TEOPEMBI O CBOMCTBE M
MpU3HAKE KacaTeJIbHOM MJIOCKOCTH;
BBEJICHUE TIOHATUS «IUIOIMIAAL ChEPBI»,
(bopMyITBI TSI BBIYUCIICHUS TUIOIIAIU Cephl;
WCCIIEIOBaHNE B3aHMMHOIO PACIOJIOKEHUS Chepbl H
IIPSAMOM;

BBEJICHHUE MOHSITUS cdepsl, BITMCAHHOM B
WIAHIPUYECKYIO (KOHHYECKYIO) TOBEPXHOCTH;

BEIBOJI




Memanpeomemmnuie yenu:

Jluunocmmuote ueuu:

HCCJIEI0BAHUE BO3MOKHBIX CEYEHUN HUIMHAPUYECKON
Y KOHWYECKOU ITOBEPXHOCTH;

pelieHye 3a/1a4 Ha BbIYMCICHHUE IJIoU[aan OOKOBOU U
MIOJIHOM MOBEPXHOCTH LIUIMH/PA, KOHYCa, YCEYEHHOTO
KOHYCa, C(epbl ¥ B3aUMHOTO UX PACIOJIOKEHHSL.

YMEHHE PACIO3HABAaTh Ha 4YepTekax, MOJACIAX U B
pealbHOM MHpe TeoMeTpudeckue (urypsl u Ttena
BpalleHus,  NPUMEHATh  MX  CBOWCTBA  IIpH
MOJIETUPOBAHUU B €CTECTBEHHO-HAYYHBIX 00J1aCTAX;

pa3BUTHE TPOCTPAHCTBEHHOTO  BOOOPaXKEHHUS U
MBITIUICHUS TIPY W3YYCHUH TEJI BPAICHUS.

OBBbEMBI TEJI

16

16

[Tonsarue 06béMa. OOBEM MPAMOYTOITHHOTO
napawtenenumnena. Oouém npsamon mpu3Mbl. O0bEM
IMHApa. Beraucienne 00bEMOB TeI ¢ TIOMOIIBIO
uHTerpaa. O0bEM HaKIIOHHOM MpU3MbL. O0BEM
nupamuiel. O0bEM KoHyca. OO6BEM mapa. OObEMBI
IIAPOBOTO CErMEHTA, IAPOBOTO CJIOS U MAPOBOTO
cekropa. [nomanp chepsi.

Ilpeomemmuoie yenu:

BBEJCHHE TOHATUS 0O0BEMa Tel, (GOpPMYyIHUPOBKA,
OCHOBHBIE CBOHCTBAa 00BEMOB ¥ BBIBOJ C UX MOMOIIBIO
dbopmynsl 00bEMa TPSIMOYTOILHOTO TTapaJIJIEIICTTUIC/IA;
ompeseneHue U ¢Gopmyna 00bEMa TPSAMOU TPU3MBI,
WINHAPA, HAKIOHHON MpPH3MBI, MHUPAMHUJbI, KOHYCA,
YCEYEHHOHN MUPaMUIbl U YCEUYEHHOTO KOHYCA, PEIICHUE
3aj1ay;

JI0Ka3aTejIbCcTBO TEOpeMbl 00 00BEME Immapa u ¢ e
MOMOIIBIO BBIBOJ (hOpMyIIBI TI0Iaau cdepbl, 00bEMOB
IIAPOBOTO CErMEHTAa M IapoOBOTO CEKTOpa, peIlICHUE
3ajay.

Memanpeomemmnuwie yenu:

YMEHME  MOJEIUPOBATH  pEAJIbHbIE  CUTYAallWH,
UCCIIE0BATh IIPOCTPAHCTBEHHBIE MOJIENH,
UHTEPIPETHUPOBATh NOJTYUYECHHBIN pe3yabTar;

pa3BUTHE CHOCOOHOCTEH K CaMOCTOSITEIbHOMY IOUCKY
METO/IOB PELIeHUs NPAaKTUYECKUX U MPUKIIaJHBIX 3a/1a4,
IIPUMEHSIS] U3YYEHHBIE METOIBL.

2,456




Jluunocmmuote ueiau:

— Ppa3BUTHE  TPOCTPAHCTBEHHOTO  BOOOPAKEHUA  H
MBIIIUICHUS TIPY U3YYEHHUH TEJl BPAICHUSI.

I1l. | BEKTOPBI B TIPOCTPAHCTBE 3] 6 2,3,4,5,6
[Tonsartue BexkTopa. PaBeHcTBO BekTOpOB. Cl0KEHHE U Ilpeomemmnoie yenu:
BbIYMTaHNE BEKTOPOB. CyMMa HECKOJIBKUX BEKTOPOB. — BBEJICHHE MOHSITHS BEKTOPA, €r0 JUTMHBI, KOJUTHHEAPHBIX | —
YMHO)XeHHe BekTopa Ha uyucio. KomrmuianapHbie Y paBHBIX BEKTOPOB;
BekTOphl. IIpaBuno mapamnenenunena. Pasnoxenue —  (opMupoBaHue NNPEACTABICHUHN O IEHCTBUAX CIOKEHUS
BEKTOpa M0 TPEM HEKOMILIaHAPHBIM BEKTOpPaM. Y BBIYUTAHUS BEKTOPOB, X CBOMCTB, BBEJICHUE TIPaBUIIA
TpPeYrojbHUKa U MpaBUjia MapauienorpaMmma;
— BBEJCHHE Olepalnii CI0KEHUS HECKOJIBKIUX BEKTOPOB U
YMHO>KEHUS BEKTOpa Ha YHCIIOo, MpaBuiia
MHOT'OYTOJIbHUKA;
— ompeneneHue KOMILJIAHAPHBIX BEKTOPOB,
JI0Ka3aTesIbCTBO YTBEPKICHUSA 0 MIPU3HAKE
KOMIUIAHAPHOCTH  TPEX  BEKTOPOB, MIPaBUIIO
napajuienenunenaa;
— JI0Ka3aTeIbCTBO TEOPEMBI O Pa3JIOKEHUU JHOOOTrO
BEKTOPA MO TPEM JaHHBIM HEKOMILJIAHAPHBIM BEKTOPaM,
pelieHue 3a1ad.
Memanpeomemnuwie yenu:
— YMEHHME NPHUMEHSATh BEKTOPHBIM METOJ MpPU PELICHUU
buznueckux 3auad;
— yYMEHHME NPUMEHATHh BEKTOPbI, ONEPALMU HaJ HUMH, UX
CBOMCTBA MPU MOJICIMPOBAHUHU B €CTECTBEHHO-HAYYHBIX
obnacTsx.
JIuunocmmuuie yenu:
— pacuMpeHue  NOpPEICTaBIEHHH O  BO3MOXHOCTAX
MaTEeMaTHYeCKUX METOJIOB B Pa3JIMUHBIX 00JIaCTsIX.
IV. | METOJA KOOPAUHAT B ITIPOCTPAHCTBE. 14 14 1,2,47

JABM/KEHUA.




[IpssmoyronbHas cucrema KOOpAMHAT B
npocrpanctBe. Koopannatel Bekropa. CBs3b MEXIy
KOOpJIMHATaMH BEKTOPOB M KOOPAMHATaMU TOYEK.
[Ipocrenmme 3amaum B KOOpAMHATaxX. YpaBHEHUE
cheppl. Yronm wmexnay Bekropamu. CkamsipHOe
MIPOM3BECHNE BEKTOPOB. BhIuncienue yrioB Mexay
NPSIMBIMA U TUIOCKOCTSIMH. YpPaBHEHHE IJIOCKOCTH.
Hentpanpnas cummerpusi. OceBas CHUMMETpHS.
3epkanpHas cuMmMmerpusi. [lapannenbHblil nepeHoc.
[IpeobpazoBanue momo0usl.

Ilpeomemmnoie yenu:

BBEJICHUE TMPSIMOYTOJIBHOH CHCTEMBI KOOpPIWHAT B
MPOCTPAHCTBE, OIPEHCICHHE KOOPJAUHAT TOYKA U
BEKTODA,

JIOKA3aTeIbCTBO YTBEPIKJICHUS O KOOPJAUHATAX CYMMBI U
Pa3HOCTH JIByX BEKTOPOB, O KOOPIMHATAX TPOU3BEICHUS
BEKTOpa Ha YKCII0, O KOOPJAWHATAX BEKTOPA;

BBIBOJT  (QOpMYyNBI  JUISI  HAXOXKJCHUS  KOOPAWHAT
CepeIMHBI OTPE3Ka, JUTMHBI BEKTOPA, PACCTOSIHUS MEXKTY
JBYMsSI TOYKAMU;

BBIBOJI YpaBHEHHSI C(ephl TAHHOTO pajinyca C IEHTPOM B
JIaHHOU TOYKE;

OTIpeJICIICHEe yrila MEXIy BEKTOPAMH, CKAISIPHOTO
MIPOU3BE/ICHUS BEKTOPOB, TOKA3aTEIIBCTBO YTBEPIKICHHS
0 €T0 CBOMCTBAX;

OTpeeNieHne yriia MexXay IByMsl NpSMBIMH M yria
MEX1y IPSIMON U MIOCKOCTBIO C TIOMOIIBIO CKAJISIPHOTO
MIPOU3BE/ICHUS BEKTOPOB;

dbopMUpoBaHHE TOHSATUS  YpaBHEHUS  ILUIOCKOCTH,
MPOXOJAIIeH Yepe3 JaHHYI0 TOUKY HEpIEeHIUKYISPHO
JTAHHOMY BEKTOpY;

dbopMupoBaHUE YMEHUIT HAXOIUTh PACCTOSHUE OT TOUKU
JI0 TIOCKOCTH;

NPUMEHEHHE BEKTOPOB K PEIICHHI0 T'€OMETPHUYECKUX
3ajad;

dbopMUPOBaHKWE TPEJACTABICHUI 00 OTOOpaKCHUH
MPOCTpPaHCTBAa Ha ce0s, pacCCMOTpPEHHE Cilydyasi, KOTJa
0TOOpakeHUE Ha3bIBACTCS ABM)KEHHUEM MPOCTPAHCTBA;
OTpeNieNiecHne TOHSTUN: [EHTpadbHasi CHUMMETPHS,
oceBass CHMMETpHUA, 3€pKallbHas CHUMMETPHS U
napajuiebHBIM TEPeHOC; 000CHOBaHHE TOTO, YTO STH
OTOOpaXKeHUsI TMPOCTpaHCTBA Ha ce0s  SABISIFOTCS
JIBUKEHUSIMU;




BBEJICHUE TOHATHS IIEHTPAIbHOE M0A00He (TOMOTETHS)
U mpeoOpa3oBaHne MOJOOHs, PacCCMOTpPEHHE Crocoba
BBEJICHUS TOHATHS TIOAOOHBIX (DUTYp B IPOCTPAHCTBE C
NOMOUIBI0 IIpeoOpa3oBaHUs NOJA00US, NIPUMEHEHUE
JBWKEHUH W TpeoOpazoBaHUN MOJO0OHS NPU peIICHUH
reOMETPUYECKUX 3a1a4.

Memanpeomemmnuie yenu:

pa3BUTHE YMEHUN UCIIOJIH30BATh METOJI KOOPJIWHAT JIJIsi
BBIYUCIICHHS WIH HaXOXJICHUS 00BEMa
napajuielenunea M TeTpadapa, 3aJaHHBIX CBOWMH
KOOPJIUHATAMH;

dbopMupOBaHUE YMEHUI HAXOUTh PACCTOSHUS OT TOUKH
110 IJIOCKOCTH u paccTostHUs MEXTY
CKPENTUBAIOIINMUCS TPSIMBIMH, 33JJaHHBIMUA B CHCTEME
KOOP/IMHAT;

pa3BUTHE YMEHHU HCMOJb30BaTh METOJ KOOPAUHAT B
pELIeHUH NPUKIaJIHbIX 3aa4.

Jluunocmmuote uenu:

pa3BUTHE CIOCOOHOCTEH K CaMOCTOSITEIIBHOMY TOMCKY
METOJIOB PEIICHHS MPAKTHYECKUX U MPUKIIATHBIX 337129
C IPUMEHEHHUEM M3YYEHHBIX METO/IOB;

OCO3HAaHHE B3aUMOCBS3M MaTEMaTUKH C JPYTUMH
MpeAMETaMU €CTECTBEHHO-HAYYHOTO U TYMaHUTapHOTO
LIMKJIOB.

SAK/IIOYUTEJIBHOE IIOBTOPEHHUE
I'EOMETPUMU ITPU IOAT'OTOBKE K
UTOI'OBOM ATTECTAIIAU 1O
MATEMATHKE.
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Pemenue 3amay no teme: «lunuuap, ero 3J€MEHTHI.
[momane moBepxHOoCTM uUMAMHIpa»; «Konyc, ero
anemeHThl. [Inomane noBepxHocTu Konycay; «Cdepa
u map, ux sneMeHTsl. [lmomans cdepsl u 00BEM
mapay»; «[lnomanp noBepxHocTH mnpusMbl. OOBEM
npusMbl»;  «O0BEM  TWIMHApPA W KOHYCa»;
«3menenne momanu u o0béMa QUIYypHl TpH
W3MEHEHUU €€ pa3MepoBy; «I 'eoMeTpHs Ha KIIETYaTON
oymare», «Tpeyrompuuk», «[lapamrenorpamMmmy,
«[IpssmoyronpHuKk, KBajapar, pombO», «Tpameuus»,
«OKpYXHOCTb U Kpyr», «BIrncaHHble U ONMCaHHBIE
OKPY>KHOCTH.

Ilpeomemmnoie yenu:

yMeThb pemiath 3afganus tuna 3, 6, 8 uz JJEMO EI'D
(mpouITBHEIA YPOBEHB);

BJIa/IETh NpUEMAMHU PELICHUS 3a/1a4 Ha JJ0Ka3aTeJbCTBO
1 Berunciienne tana 14 u 16 uz JIEMO EI'D.

Memanpeomemmnuie yenu:

YMEHHE CaMOCTOSITENIbHO OIPENENATh IIeTH CBOETO
00yueHus1, CTaBUTh U (HOPMYIUPOBATh JUIsl ce0sl HOBBIE
3a/aud B y4€0e M TIO03HABATEIBHOW JIEATEILHOCTH,
pa3BUBaTh MOTUBBI M MHTEPECHI CBOEH MO3HABATEIBHOM
NeSITeTbHOCTH,

YMEHHE  CaMOCTOSITEILHO IUTAHUPOBATh  TYTH
JNOCTH)KGHUS IIeNiel, B TOM 4YHCIE albTepPHATUBHBIC,
OCO3HaHHO BbIOMpaTh HanboJee 3 PpeKTUBHBIE CLIOCOObI
peleHys yueOHBIX M T0O3HABATEIbHbIX 3a/1ay;

pa3sBUTHE YMEHHUH CaMOCTOSATENBHO OCYILIECTBIATH,
KOHTPOJIUPOBaTb M KOPPEKTHPOBAaTh JAEHCTBHUS B
nporiecce 0000IICHNUs, CUCTEMAaTH3allud U PACITUPECHHS
3HaHUi, NOJy4EHHBIX B OCHOBHOM LIKOJIE;
(dopmupoBaHue YMEHHH CaMOCTOSTENILHO
OCYILLECTBIISATh, KOHTPOJIMPOBATh M KOPPEKTHUPOBATh
CBOIO JIeSITEJIbHOCTh IPH BHITIOJHEHUH 33 JaHUIA;

Jluunocmmuote uenu:

q)OpMI/IPOBaHI/Ie OCHOB CaMOBOCIIMTaHHUS B IIPOLCCCC
BBIINTIOJIHCHU A pa60T Pa3HOTO YPOBHSA CIIOKHOCTU;
Pa3BUTHUC  TBOPYCCKHX CHOCO6HOCTCI>1, HUHTYUIIHU,
HaBBIKOB CaMOCTOSTEIIbHOMN JIeATCIbHOCTH.

1-8

UToro
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