


IosicHuTeIbHAS 3aNIHCKA
Pabouas mporpamma mo maremaTuke: anreOpe W Hadanam aHanu3za, reomerpun (10xmacc — 6a3oBoe

U3yUYeHHE MPEeIMETa) COCTaBJIEHA B COOTBETCTBUU C JOKYMEHTAMH:

*  @enepanbHblil 3akoH 0T 29.12.2012 Ne 273-D3 (pen. ot 31.12.2014, ¢ usm. or 02.05.2015)
«O06 obpazoBannu B Poccuiickoit deneparumy (¢ U3M. u JOIL., BCTYI. B criry ¢ 31.03.2015)

* @enepaNbHBIi  TOCYIAPCTBEHHBIH  00pa3oBaTeNbHBIA  CTAaHAAPT  CPEOHETo  OOIIero
o0pa3oBaHMs, YTBEPKJACHHBIN MprUKa3oM MHUHHCTEPCTBA 00pa3oBaHus U Hayku Poccuiickoi
Oenepaunu 17.05.2012 Ne 413

* Ilpuka3 MunucrepctBa o6pa3oBanusa u Hayku Poccuiickoit ®enepanun or 31.12.2015 Ne
1578 «O BHeceHMM H3MEHEHMH B (efepaibHbIi TOCYIapCTBEHHBIH 00pa3oBaTeIbHBIN
CTaHJapT CpeaHero ooOmero oOpa3oBaHUs, YTBEPXKICHHBIA MpUKa3oM MUHHUCTEPCTBA
oOpazoBanus u Hayku Poccuiickoit @enepanuu ot 17 mas 2012 . Ne 413»

* Ilpumepnas ocHOBHast oOpa3oBaTebHas MPOrpaMma CpeaHero oomiero oopa3oBaHus

* OcHoBHasg oOpa3oBarenpHas TporpamMma cpemHero ooémero obpaszoBanuss MBOY
«Cemurnerickas COIL»

* Tonoroii xaneHmapubeiii rpadpuk padotet MBOY «Cemuneiicas COILL» wa 2022 — 2023
y4eOHBIN T0Jl, Ha OCHOBE KOTOPOTO ycTaHaBIUBaeTcs 34 HenenbHasl MPOJOJLKUTENIBHOCTD
y4eOHOTro rojia

PabGoyas mporpamMMa mo mMaremMaTHKe OpPHEHTHPOBAaHA Ha MCIIOJb30BaHME yuyeOHWKa: Anrebpa u
Hayaja MaTeMaTh4yecKkoro anammsa, 10: yuel.mis oOmieoOpazoBar. yupexkaeHuid. ba3zoBeiii u
npobuiabHed ypoBHU / [FO.M. Kosssrun, M.B. Tkauésa, H.E. ®&nopora, M.W. 1llabyaun]. — 5-¢ u3s.
— M.: IlpocBemenune, 2021, Takke OpHEHTUPOBAHA HA UCIOJIb30BaHue ydeOHuKa: ['eometpus. 10 -11
KJIacChl: YUeOHMK JijIs 0011e00pa3oBaTeIbHBIX yUpexaeHU: 06a30Bbid 1 nipodunbHbiii ypoBHu/[J1.C.
AtanacsH, B.®. byry3os, C.b. Kagomues u np.] — 3-¢ u3a. — M. Ilpocsemenue, 2020 — 255¢,
MpeaycMaTpuBaeT u3yueHue npeamera B oobeme 136 4. (34 yueOHble Henenu, 4 4. B HeJIENI0 C y4eTOM
rpaduka KaHUKYJ MKOJIbI U IPa3JIHUKOB)

YuyeoHukn:
1.Anrebpa u Havana aHanuza: yueOHukK st 10-11ki. o6meoOpa3oBaTeNnbHBIX YUPEXKISHUH /
KO.M. Konsirun, M.B. TkauéBa, H.E. ®énoposa, M.U. lllabynun — M.: IIpocsemenue, 2021.
2. «I'eometpus, 10-11». yuebnuk g obuieoOpasoBatensHbix yupexxaenuit. [loxg pen. JI. C.
Artanacsna, B. ®@. byryzosa, C.b. Kagomuesa u ap. — M.: Ilpocsemenue, 2020.

Ha wuzyuyenue marematnku B 10 kiiacce oTBeieHO 4 yaca B HeJelnto, B roJl 136 yacoB, U3 HUX
14 KOHTPOIBHBIX paboOT.

OO0mas xapakrepucTuKa y4e0HOro npeaMera.
B 6a3oBoM Kkypce coniepxkanue o0pa3oBaHus, MPEICTaBIEHHOE B CTapIeil MHIKoJe, pa3BUBaeTCs
B CJIEIYIOIIHUX HaIPaBJICHUAX:
— pa3BUTHE U COBEPIICHCTBOBAHWE TEXHUKHU aIreOpandyeckux IpeoOpa3oBaHUM, peIIeHus
YPaBHEHUH, HEPABEHCTB, CUCTEM,;
—  CUCTEeMaTH3allUs U PaCHIMpeHHEe CBEICHUN O (YHKLHUAX, COBEPLUICHCTBOBaHHUE IpaUUEeCcKUX
YMEHMI; 3HAKOMCTBO C OCHOBHBIMHM HJAEIMHM U METOJaMHU MaTEMaTHYECKOIO aHalu3a B

2



o0beMe, TO3BOJIIONIEM HCCIENOBaTh JJIEMEHTapHble (YHKIMM M pemaTrh HpOCTEHIIHe
reoMeTpudecKkue, GU3NUecKue u Apyrue NpUKIIaJaHbIe 3a1a4u;

—  pacuIMpeHHe CHCTEMBbl CBEICHUH O CBOIMCTBAX IJIOCKHX (UTYp, CHCTEMAaTHYECKOE HM3YyueHHE
CBOCTB MMPOCTPAHCTBCHHBIX TCJI, pa3BUTUC HpeI[CTaBJIeHI/Iﬁ 0 TCOMCTPUYICCKHUX U3MCPCHUAX,

- pPasBUTUC HpeI[CTaBJICHI/Iﬁ (6] BCPOATHOCTHO-CTATUCTUUCCKUX 3aKOHOMCPHOCTAX B
OKpYKaIOIIEM MHPE;

—  COBEpPUICHCTBOBAaHME MAaTEMaTHYECKOTO DPAa3BUTHUS IO YPOBHS, IO3BOJISIOIIET0 CBOOOIHO
MPUMEHSTH U3y9eHHBIE ()aKTHl M METO/IbI IIPH PELICHNUH 33J1a4d M3 pa3IMuHBIX Pa3ieioB Kypca,
a TaKKC HUCI0JIb30BaTh UX B HCCTAHAAPTHBIX CUTYalUAX,

—  (¢opMHpOBaHHE CIIOCOOHOCTH CTPOUTH U HUCCIIEI0BATh MPOCTEHIINE MAaTEMaTHIECKHE MOICIIN
MPU pEelIeHUN MPUKIATHBIX 3aja4, 3a7a4 U3 CMEXKHBIX TUCIUIUINH, YTIyOJleHne 3HaHui 00
0COOEHHOCTSIX TPHUMEHEHHS MaTeMaTHYeCKUX METOJOB K HCCIENOBAHHUIO MPOIECCOB H
SIBJICHUI B IPUPO/JIE U OOILIECTBE.

Hean:

- HHH HUCIIOJIB30BaHUA B HOBCG)IHGBHOﬁ )KU3HA U oOecIieueHHs] BO3MOKHOCTH yCreumHoro
IMPOAOJIKCHUA O6pa30BaHI/I5[ o CHECUHUAJIBHOCTAM, HE CBA3aHHBIM C [IPUKIAIHBIM
WCTIOJIb30BAHUEM MATEMAaTUKH. CTAHOBJIEHHE W Pa3BUTHE JIMYHOCTH OOYdYarOMIETOCS B €€
CcaMOOBITHOCTH H YHUKAJIbHOCTHU, OCO3HAHHC COOCTBEHHOM HHIUBUAYAJIBHOCTH, IMOSABJICHUC
KU3HCHHBIX IIJIAHOB, TOTOBHOCTH K CAMOOIIPCACIICHUIO,

- JAOCTUIKCHUC BBIITYCKHUKAMH IINIAHUPYCMBIX PE3YJILTATOB!: KOMHeTeHHI/Iﬁ n KOMHeTeHTHOCTeﬁ,
OMMpCACIIACMBIX JIJMYHOCTHBIMH, CeMeﬁHBIMI/I, 06HI€CTB€HHI)IMI/I, ToCyaapCTBEHHBIMHA
MOTPEOHOCTSAMU W BO3MOXKHOCTSIMM  OOYydYaroIllerocsi CTapUIero IIKOJIbHOTO BO3pacTa,
WHIMBHUIYATBHOW 00pa30BaTEIbHON TPACKTOPUEH €T0 Pa3BUTHS M COCTOSTHUEM 370POBbSI.

3apaum :

—  (opmMupoBaHUE POCCUMCKON IPakTAHCKOW MICHTUYHOCTH O0yJarOIINXCS,;

— COXpaHEHHE W Pa3BUTHE KYIBTYPHOTO pa3HOOOpa3Wsi H  S3BIKOBOTO  HACIEIHS
MHOTOHAITMOHAIBHOTO Hapoja Poccwuiickoit denepanmu, peanus3amnus NpaBa Ha H3yYCHHE
POITHOTO sI3bIKA, OBJIAJICHUE TYXOBHBIMH IIEHHOCTSIMH W KYJIbTYpOH MHOTOHAIMOHAIHHOTO
Hapoja Poccuu;

— oOecrieyeHUE pPAaBHBIX BO3MOXKHOCTEH TOJYYCHHS KAa4eCTBEHHOTO CpEIHEro OO0Iero
00pazoBaHus;

— olecrniedeHue IOCTHIKCHUS 00YJIaIONTUMHKCS 00pa30BaTEIbHBIX PE3YJIBTATOB B COOTBETCTBHHU C
TpeOOBAaHUSAMH, YCTAHOBICHHbIMH DelepaibHBIM TOCYJapCTBEHHBIM 00pa30BaTEIbHBIM
CTaHIapTOM cpenHero odmiero oopazoBanus (nanee — @PI'OC COO);

— oOecriedueHWe peanu3aluu  OecIulaTHOrO O0Opa30BaHUST HAa YPOBHE CPEIHEro OOIIero
oOpa3oBanusi B 00beMe OCHOBHOW 0OOpa30BaTENbHOW MPOTPaMMBI, IpelycMaTpUBAIOIICH
M3y4YeHHE O0s3aTelbHBIX YUYEOHBIX MNPEIMETOB, BXOIAIIMX B Yy4eOHbINH MiaaH (y4eOHBIX
MPEMETOB IO BHIOOPY M3 00s3aTEIbHBIX MIPEIMETHBIX 001aCTEH, JOTIOTHUTEILHBIX YICOHBIX
MpeIMETOB, KypCOB MO BBHIOOPY M OOLIMX sl BKJIIOUYEHHUS BO BCe y4eOHBIE TUTaHBI y4eOHBIX
MpeIMETOB, B TOM YHCIIE Ha YIIIyOJIEHHOM YpPOBHE), a TAK)KE€ BHEYPOUHYIO AESITEIbHOCTD;

— YCTaHOBJIGHWE TpeOOBaHMH K BOCHUTAHUIO U  COIMANM3AlMU  OOYYaroMMXCS, UX
caMOMJIeHTU(UKALIUU TTOCPEICTBOM JTUYHOCTHO M OOIIECTBEHHO 3HAYUMOW AESITeTBHOCTH,
COIIMANIFHOTO M TPaKJAHCKOTO CTaHOBIEHHS, OCO3HAHHOTO BBIOOpa mMpodeccuu, MTOHUMaHuE
3HaueHUs MPO(GECCHOHATBFHON NesTeNbHOCTH IS YelloBeKa U OOIIecTBa, B TOM YHCIIE Yepe3
peanu3anuio 00pa30BaTENIbHBIX MPOTPaMM, BXOISAIIUX B OCHOBHYIO 00pa3oBaTeIbHYIO
porpamMmmy;

— ofecrieueHrne TMPEEMCTBEHHOCTH OCHOBHBIX 0Opa30BaTENbHBIX MPOTPAMM  HAYaJIbHOTO
00111eT0, OCHOBHOTO 00IIIET0, CpEAHETo 00111ero, Mpo(dhecCHOHaTLHOTO 00pa30BaHUS;

—  pa3BUTHE rOCyAapCTBEHHO-0OIECTBEHHOTO YIIPaBIEHUS B 00pa30BaHUH;
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— (opmupoBaHHME OCHOB OLIEHKH pE3YyJbTaTOB OCBOCHHS OOY4YalOIMIMMHUCS OCHOBHOM
00pa3oBaTeIbHON MPOrpaMMBI, AEATEIBHOCTU IEAarOTHUECKUX pabOTHHUKOB, OpraHU3aIUi,
OCYIIECTBISIOMINX 00pa30BaTEIbHYIO ACATEIbHOCTD;

— CO3JaHME YCJOBHMH JJIs Pa3BUTHS M caMOpeaH3aluy 0O0ydarommxcs, s (popMHpOBaHUS
3I0pOBOT0, 0€30MACHOTO U SKOJOTUUYECKH II€JIECO00Pa3HOro 00pasa sKMU3HU 00YJIArOIIHXCS.

— cHUCTEeMaTu3alMs  CBEIEHMM 0  uuciax;  M3ydyeHHWe  HOBBIX  BHUJOB  (opmyin
(TPUTOHOMETPUYECKHUX), TPAKTHYECKUX HABBIKOB M BBIYUCIUTEIBHON KYIbTYPHI, PACIINPEHHE
U COBEpILEHCTBOBAHUE alredpanyeckoro anmnapara, copMHUpPOBAaHHOTO B OCHOBHOM IIKOJIE U
€ro MPUMEHEHHUE K PEIICHUI0 MaTEMAaTUYECKUX 1 HEMaTeMaTHUECKUX 3a71ay;

— pacuIMpeHue U cucTeMaTh3anus OOLUX CcBeleHUM O (YHKUMSIX, IIOMOJHEHUE Kiacca
M3y4aeMbIX PYHKIHN (TPUTOHOMETPUUECKUX ), MIUTIOCTPALUS IIUPOTH IPUMEHEHUS (PYHKIUN
JUTSL OTIMCAHMSI M U3YYCHHUS PeabHBIX 3aBHCUMOCTEH;

—  W3y4YeHHUE CBOWCTB MPOCTPAHCTBEHHBIX Tell, POPMUPOBAHUE YMEHHS TIPUMEHSTD MOJTyICHHBIE
3HAHUS JIJIS peIIeHUs MPaKTHYECKUX 3a/1a4;

— pa3BUTHE TPEACTABIEHUH O  BEPOSITHOCTHO-CTATUCTUYECKUX  3aKOHOMEPHOCTAX B
OKpPY’KaIOIllEM MHUPE;

—  3HAaKOMCTBO C OCHOBHBIMH HJIESIMU U METOJaMH MaT€MaTUYECKOTO aHaJIN3a.

TpebGoBanus k pe3yjJbTaram

B PE3YIbTATC U3YUCHUA MaTEMAaTUKH Ha 0a3oBOM YPOBHE BBIITYCKHUK HAYYUTCH:

JJIeMeHTbI TEOPHUH MHOKECTB M MAaTEeMATH4Y€eCKOM JIOTUKH

Boinycknuk HayuuTcs: OnepupoBarh Ha 6a30BOM ypOBHE! HOHATUAMHU: KOHEUHOE MHOKECTBO,
3JIEMEHT MHOKECTBA, MOJJMHOKECTBO, NIepecedeHre U 00beAMHEHNE MHOKECTB, YNCIIOBHIE
MHO’KECTBA Ha KOOPJIMHATHOM MPsIMOM, OTPE30K, UHTEPBAI;

ornepupoBaTh Ha 0a30BOM YpPOBHE MOHATUSIMH: YTBEPKICHHE, OTPULIAHUE YTBEP>KICHUS, HICTUHHBIE
Y JIOXKHBIE YTBEPKJIEHUS, IPUYHMHA, CIEICTBUE, YACTHBIN CIydail 00Iero yrBepKaeHus,
KOHTpPIIPUMED;

HAXOUTh IepeceueHne U 00beIMHEHUE IBYX MHOKECTB, IIPECTABICHHBIX I'paduyecKu Ha
YUCIIOBOM MPAMOM;

CTPOUTH Ha YUCIIOBOU MPSMOM MOJAMHOKECTBO YHCIOBOIO MHOYKECTBA, 33JaHHOE MPOCTEUIITIMU
YCIIOBUSIMU;

pacrno3HaBaTh JIOKHbIE YTBEPKACHUS, OIIMOKU B PACCYKICHUSX, B TOM YHCJIE C

HCIOJIb30BAHUEM KOHTPIIPUMEPOB
ITos1y4nT BO3MOKHOCTD HAYYHTHCS:

OnepupoBaTh NOHATUAMU: KOHEYHOE MHOKECTBO, AJIEMEHT MHOKECTBA, IMOJIMHOKECTBO,
repeceveHre U 00beAMHEHUE MHOYKECTB, YHCIIOBBIE MHOXKECTBA HA KOOPAMHATHOM MPSMOH,
OTpE30K, UHTEPBAJ, MOJTYHHTEPBaJ, IPOMEKYTOK C BBIKOJIOTON TOUKOM, rpaduueckoe
MpEJICTaBJICHUE MHOYKECTB Ha KOOPJMHATHOM IJIOCKOCTH;

ONEPUPOBATH MOHATUAMHU: YTBEPKICHUE, OTPULIAHUE YTBEPKACHUS, UCTUHHBIE U JIOKHbBIE
yTBEPXACHUS, IPUUMHA, CIIEJICTBUE, YACTHBIIN clTy4yail 0OIIero yrBepKACHUsI, KOHTPIPUMED;
MPOBEPATH NPUHAJIEKHOCTD IJIEMEHTA MHOXKECTBY;

HAXOJHTh MepeceueHne U 00beTMHEHNE MHOXKECTB, B TOM YHCIIE MTPE/ICTABICHHBIX IpadUuyecKu Ha
YUCIIOBOM MPAMOU U HA KOOPAUHATHOM IIJIOCKOCTH;

MIPOBOJUTH JIOKA3aTEIbHbBIE PACCYKICHHUS IIsl 000CHOBAHUS HCTUHHOCTH YTBEPKIACHUM.

Yuciia 1 BbIpaKeHus
BbBINyCKHUK HAy4YUTCH:




OmnepupoBath Ha 0A30BOM YpOBHE MOHATHIMHU: [ENI0€ YHCIIO, IEIUMOCTh YHCEI, OOBIKHOBEHHAs
IpoOb, gecsaTHYHAs IpoOb, PAMOHAIBHOE YHCIIO, MPUOIMKEHHOE 3HAaUeHUE YK CIIa, YacTh, AOJI,
OTHOIIICHHE, TIPOLIEHT, MOBHIIIEHNE U TIOHWKEHUE Ha 33aHHOE YHCIIO MPOLIEHTOB, MacuITao;
OTIepHPOBATH Ha 0a30BOM YPOBHE MOHATUSAMU: JIoTapu(M YHCIIA, TPUTOHOMETPUYECKAs
OKPYXXHOCTB, TpayCHast Me€pa yria, BeJIMYHHA YIiia, 33/[aHHOT0 TOYKOW Ha TPUTOHOMETPUYECKON
OKPYXXHOCTH, CHHYC, KOCHHYC, TAHT'€HC ¥ KOTAaHT'€HC yTJIOB, UMEIOUINX MPOU3BOJIBHYIO BETUUNHY;
BBITIOJTHATH apU(METHYECKHE JCHCTBUS C HEIBIMH M PAIlHOHAIEHBIMHU YHCIIAMH;

BBITIOJTHATH HECIIOXKHBIE TPE0OPa30BAHUS YUCIOBBIX BRIPAKEHHUHN, COACPIKAIINX CTETICHH YHCET,
00 KOPHU M3 YUCEIT, JINOO JIorapu(Mbl YHCET;

CpaBHUBATh pallMOHAIBHBIE YMCIIa MEXKIY COOO0H;

OIICHUBATh U CPAaBHUBATH C PAIIOHAIGHBIMU YMCJIAMH 3HAUCHHUSI LIENIBIX CTEeTIEHEeH Yrcet, KOpHel
HATYpaJIbHOHN CTETIEHH U3 YHCEN, JIOTapH(PMOB YHCEIT B TIPOCTHIX CIyJasiX;

n300pakaTh TOYKAMHU Ha YHCIIOBOH MPSIMOH LIeJbIe U PAIlMOHAIBHBIC YUCIIA;

n300pakaTh TOYKAMHU Ha YHCIIOBOH MPSIMOH IIeJIbIe CTENICHH YHCEeN, KOPHU HATYpaJbHOU CTETIEHU
U3 YHCEI, JIOTapH(MbI YUCET B IPOCTHIX CITydasx;

BBITIOJTHATE HECIIOXKHBIE TPE0Opa30BaHUs IENBIX U APOOHO-pAIIMOHATBHBIX OYKBEHHBIX
BBIPAKEHUM;

BBIpaXKaTh B MPOCTEHININX CITydasX U3 PaBEHCTBA OHY IIEPEMEHHYIO Yepe3 APYyrHe;

BBIUMCIIATH B IIPOCTHIX CIYYasX 3HAUSHHSI YUCIOBBIX U OYKBEHHBIX BBIPAKEHUH, OCYIIIECTBIISS
HE0OX0IMMBbI€ MOICTAHOBKHU U MpeoOpa3oBaHus;

n300pakaTh CXeMaTHYECKH yroJl, BETMYMHA KOTOPOTO BEIpPAKEHA B TPaIycax;

OIICHUBATh 3HAKH CHHYCA, KOCHHYCA, TAHTEHCA, KOTAHT€HCa KOHKPETHBIX YTJIOB

B noBceqHEBHOM JKU3HU U IIPU U3YUEHHUU APYIHX Y4EOHBIX IPEIMETOB:

BBITOJIHATD BBIYMCICHUS IPU PELIEHNUH 33124 IPAKTUYECKOIO XapaKTepa;

BBITOJIHATh PAKTUYECKUE PACUeThl C UCIOJIb30BAHUEM MPH HEOOXOAUMOCTHU CIIPaBOYHBIX
MaTEepPUAJIOB U BEIUUCIUTENBHBIX YCTPOUCTB;

COOTHOCHTb PeajbHbIE BETMUNHBI, XapaKTEPUCTUKH OOBEKTOB OKPYKAIOIIEr0 MUPA C X
KOHKPETHBIMU YHCJIOBBIMU 3HAUYEHUSIMU;

UCIOJIb30BATh METOAbI OKPYTJICHUS, IPUOIVKEHUS U IPUKUJIKU IIPU PEIIEHUH MPaKTHUECKUX
3aJa4 IIOBCEJHEBHOM KU3HU

IloryunT BO3MOKHOCTH HAYYHMThCS

— CB00601HO onepupoBaTh MOHATUAMU: LIEJI0€ YKCIIO, JAECTUMOCTh YHCEN, OOBIKHOBEHHAs IpO0b,
JeCATUYHasl JIpo0b, PALMOHAIBHOE YHUCIIO, MPUOIMKEHHOE 3HAYEHHWE YHCia, 4acTh, AOJ,
OTHOILIEHHE, IIPOLIEHT, MOBBIIIEHNE ¥ IOHW)KEHUE Ha 33JaHHOE YHUCJIO IPOLIEHTOB, MacIlITao;

— TPUBOJAUTH NPUMEPHI YUCEI C 33laHHBIMU CBOMCTBAMU AEIMMOCTH;

—  OIepupoBaTh NOHATUAMM: JIorapudM yucia, TPUTOHOMETPUYECKAsi OKPYKHOCTb, pajiuaHHas U
rpagycHas Mepa YyIjla, BeJIMYMHA YIja, 3aJaHHOrO0 TOYKOW Ha TPUTOHOMETPUYECKOU
OKPYXXHOCTH, CHUHYC, KOCHMHYC, TaHI€HC W KOTaHI€HC YIJIOB, HMMEIOUIMX IPOU3BOJIBHYIO
BEJIMYUHY, yuciae u 7 ;

— BBINOJIHATH apu(METUUYECKHE JICHCTBUSA, COUeTasl YCTHbIE U NMUCbMEHHbIE NPUEMBbI, IPUMEHss
IIPU HEOOXOIMMOCTH BBIYMCIMTEIbHbBIE YCTPONCTBA;

—  HaxOJWTb 3HAYEHUS KOPHS HATYpaJbHON CTENEHH, CTENEHH C pallMOHAIbHBIM HEOOXOIMMOCTH
BBIUHCIIUTENbHBIE YCTPOICTBA;

—  T0JIb30BAThCS OLEHKON M MPUKHUIKOM MPH MPaKTUYECKUX pacueTax;

— TPOBOJUTH MO0 M3BECTHBIM (hopMysiaM M MpaBUiaM MpeoOpa3oBaHUs OYKBEHHBIX BBIPa)KEHUM,
BKJIFOYAIOIIUX CTETIEHHU, KOPHHU, JIOTapu(Mbl U TPUTOHOMETPUUECKUE (PYHKIUH;

— HaxOJUThb 3HAYEHUS YHCIOBBIX M OYKBEHHBIX BBIPRKEHHUH, OCYIIECTBISSI HE0O0XOAUMBIE
MOJICTAHOBKHU M NTPE0Opa30BaHuUs;

— u300pa)kaTb CXeMaTHUYECKH YTOJI, BEIMYMHA KOTOPOTO BhIpaXKeHa B rpajlycax WM paauaHax;

— HCINOJIb30BaTh NpPU pEIIEHUM 33/a4 TaONWYHbIE 3HAUYEHUS TPUTOHOMETPHUYECKUX (DYHKIHIMA
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yIJIOB;

BBIIIOJIHATH NIEPEBOJ] BEIMYMHBI YIJIa U3 PaJIaHHON MEphI B I'PaJyCHYIO U 00paTHO.
B noBceHeBHOM KU3HU U MTPU U3YYCHHUU APYTUX YIEOHBIX PEIMETOB:
BBIIIOJIHATH JEHCTBUS C YUCIIOBBIMU JIAaHHBIMU IIPY PELICHUU 3a/1a4 IPAKTUYECKOT0 XapaKTepa
W 33724 W3 PA3NUYHBIX OO0JacTel 3HAHWW, HMCHOJB3Ys NPU HEOOXOTMMOCTH CHpPaBOYHBIC
MaTepuaibl U BBIYUCIUTENIBHBIE YCTPOMCTBA;

OLICHUBATh, CPABHUBATHh U HCIIOJb30BATH IIPU PELICHUM IIPAKTUYECKHUX 3a7a4 YHUCIIOBbIC
3HAYCHUsI PEAITbHBIX BEJIWYMH, KOHKPETHBIE YHCJIOBBIE XapaKTEPUCTUKA OOBEKTOB
OKPY’KAOILEro MUpa

YpaBHeHusI 1 HePaBEeHCTBA
BbInycKHUK HAYYUTCS

Pemats nuHeliHbIE ypaBHEHHS 1 HEPABEHCTBA, KBaJpaTHbIE YPAaBHEHUS;
pemarte jJorapudmuyueckue ypaBHeHus Buga loga (bx + ¢) = d u npocTeiiiue HepaBeHCTBA BUAA
loga x < d;
pelaTh nokazareiabHble YpaBHEHMs, BHIa a d (rae d MO>XKHO TIPECTABUTH B BUJI€ CTEIIEHU
C OCHOBaHHUEM a) U MpOCTelIre HepaBeHCTBA BUaa a* < d (rae d MOXHO MpeICTaBUTh B BUJIE
CTENIEHU C OCHOBAHHEM a);

MIPUBOJIUTH HECKOJIBKO IPUMEPOB KOPHEH MPOCTENIIEr0 TPUTOHOMETPHUYECKOTO ypaBHEHUS
BHJIA: SIn X = a, COS X = a, tg X = a, ctg X = a, re a - TabJIMYHOe 3HaUE€HUE COOTBETCTBYIOLIEH
TPUTOHOMETPUUECKON (PYHKIIMHU.

bx+c —

HOJIy‘II/IT BO3MOKHOCTb HAYYUTHCH:

Pemars pallOHAJIIBHBIC, ITIOKA3aTCIIbHBIC U J'IOI‘apI/I(l)MI/I'-IeCKI/Ie YpaBHCHHA U HCPABCHCTBA,
MpocTelIINe HPpalMOHAIbHBIE U TPUTOHOMETPUYECKHE YPaBHEHHUSI, HEPABEHCTBA U UX
CUCTEMBI;
MCIOJIb30BaTh METO/IbI PELLICHUSI YpaBHEHHI: MPUBECHNE K BUAY "TIPOU3BEACHNE PABHO
Hy10" iy ""YacTHOE paBHO HYJIO'", 3aMeHa NMEPEMEHHBIX;
HCIIOJIb30BaTh METO]I MHTEPBAJIOB JUIsl PEIICHUS HEPABEHCTB;
WCIO0JIb30BaTh TpaduyecKuii MeTo ] JUisl MPUOIMKEHHOTO PELIEHUsI YpaBHEHUI 1 HEPaBEHCTB;
n300paxaTh Ha TPUTOHOMETPUUYECKON OKPYKHOCTH MHOKECTBO PELICHHH MPOCTEHIINX
TPUTOHOMETPUUECKUX YPAaBHEHHUM U HEPABEHCTB;

BBITIOJIHATH OTOOP KOpHEH YpaBHEHHM UM pElIeHU HEPaBEHCTB B COOTBETCTBUHU C
JIOTIOTHUTEIHHBIMU YCIOBUSIMU M OTPaHUYEHHUSMHU.

D yHKUUHA
BbinyCKHUK Hay4uTCH

OnepupoBaTb Ha 0a30BOM YpOBHE HOHATHAMM: 3aBUCUMOCTb BEJIMYMH, QYHKIMS, apTyMEHT U
3Ha4YeHue PYHKIUU, 00JaCTh ONpPE/IeNeHUsI U MHOXKECTBO 3HauUeHUH QpyHKLMHU, rpapuk
3aBHCUMOCTH, Ir'paduK GyHKUUHU, HYIU QYHKIMH, TPOMEXYTKH 3HAKOTIOCTOSTHCTBA,
BO3pacTaHHE Ha YUCIOBOM MPOMEXKYTKE, yObIBaHHE Ha YUCIOBOM IMPOMEXKYTKe, HauboJIblIee U
HauMeHblllee 3HaueHne (QYHKIMHU Ha YUCIOBOM IIPOMEKYTKE, IepuoIuIecKas GyHKIUs,
NIEPHOL;

oInepHpoBaTh Ha 0A30BOM YpOBHE MOHATUAMU: MpsiMasi U 0OpaTHas MPOMOPLHOHATBHOCTD
JMHEeWHas, KBaJipaTuyHas, JorapudmMudeckas U nokasaTteiabHas QyHKIMH,
TPUTOHOMETpUYECKHE (PYHKLINY;

pacro3HaBaTh rpauKu JIEMEHTAPHBIX QYHKIU: MpsMON 1 00paTHOM MPONOPLHOHATBHOCTH,
JMHEWHOM, KBaJJpaTUUHOM, JIorapu(PMUUECKOH U OKa3aTenbHON (PyHKIMIA,
TPUTOHOMETPUUYECKUX (PYHKIIUH;

COOTHOCHTB Tpa(UKH 3I€MEHTapHBIX (PYHKIMIA: MPAMOIl 1 00paTHON MPOMOPLHUOHATBHOCTH,
JMHEWHOM, KBaJJpaTHUHOM, JIorapu(PMUUECKOl U OKa3aTenbHON (PyHKIIMIA,
TPUTOHOMETPUUYECKUX PYHKIUH ¢ (hopMynaMu, KOTOPEIMU OHHU 33/1aHBI;

HaXOJUTh MO rpaduky NpuOIMKEHHO 3HaYeHUs! (PYHKIMH B 3aJJaHHBIX TOUKAX;
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OTIpEeNIeNATh N0 TpaduKy CBOWCTBA PYHKIMH (HYJIH, IPOMEKYTKH 3HAKOTIOCTOSIHCTBA,
MPOMEKYTKA MOHOTOHHOCTH, HAauOOJIbIINE U HAUMEHBIIINE 3HAYCHUS U T.11.);

CTPOMTH ACKH3 rpaduka GyHKUINH, YAOBIECTBOPAIOLICH TPUBEICHHOMY Ha0OPY YCIOBU
(TpoMeXyTKH BO3pacTaHus1/yObIBaHus, 3HaUCHHE (DYHKIUHU B 33JaHHON TOYKE, TOUKU
SKCTPEMYMOB U T.[1.).

HO.]'Iy‘lI/IT BO3MOKHOCTb HAYYUTHLCHA:

OmnepupoBaTh NOHATUSMH: 3aBUCUMOCTD BEJIMYHH, (PYHKIIHSI, apryMEHT U 3HaYCHUE QYHKIIHH,
o0acTh onpeaeneHusi 1 MHOXKECTBO 3HaUYCHHUN (YHKINHU, TpaduK 3aBUCUMOCTH, Tpaduk
GbyHKUIMY, HYTH QYHKIIUH, TIPOMEKYTKH 3HAKOIIOCTOSIHCTBA, BO3pAaCcCTaHUE HA YHCIIOBOM
MIPOMEKYTKE, yOBIBAHUE HA YHCIOBOM MTPOMEKYTKE, HAaOOJIbIIIee M HANMEHBIIIEEe 3HAYCHUE
(YHKIIMM Ha YUCIIOBOM MPOMEKYTKE, TeproindecKast pyHKIUs, IEPUO/, YETHAsI U HEUeTHas
byHKINH;
OTIEpUPOBATH MOHATUAMMU: NpsIMasi U 0OpaTHasi MPOTOPLMOHATBHOCTD, IUHEIHAS,
KBaJIpaTUyHasi, JorapupmMuyeckas 1 nokasareabHas QyHKINUH, TPUTOHOMETPUUYECKUE
byHKINH;
OTPEENATh 3HaUeHHE (PYHKIIUU M0 3HAUEHUIO apryMeHTa MpHU Pa3IMYHbIX crioco0ax 3a1aHus
byHKINH;
CTPOUTH rpaQUKu U3y4EHHBIX (PYHKIIHIA;
OMHCHIBATh MO IpaduKy U B IPOCTEUIINX CIydasX 1Mo Gopmyrie MoBeIeHHE U CBOICTBA
(GbyHKIMM, HaX0IUTh N0 TpaduKy QYHKIMHA HauOOJbIINe U HAUMEHbIIINE 3HAYCHHUS,
CTPOUTH 3CKU3 rpaduka GyHKINH, YIOBIETBOPSIOLIEH NpUBEICHHOMY Ha00OPy yCI0BUI
(mMpoMeXyTKH BOo3pacTaHusl/yObIBaHUS, 3HaUeHNE QYHKIIMH B 33JAHHOM TOUKE, TOUKU
AKCTPEMYMOB, ACUMITTOTHI, HYJIU (DYHKIIUH H T.1I.);

peraTh ypaBHEHHUsI, POCTEHIINE CHCTEMbI YPAaBHEHUH, UCTIOJIb3Ysl CBOMCTBA (DYHKITUH U UX
rpauKoB.

DJieMeHThl MaTeMATHYeCKOI0 aHAIU3a
BbINMyCKHUK HAYYUTCS:

OnepupoBath Ha 6a30BOM ypOBHE MOHATUSMU: IPOU3BOAHAS PYHKIIUU B TOUKE, KacaTesbHas K
rpaduky GyHKIUH, TPOU3BOIHAS (DYHKIINH;
OTIpEeNATh 3HaYCHHE MPOU3BOIHON (PYHKIIMU B TOUKE MO U300paKEHUIO KacaTeIbHOM K
rpaduKy, IPOBEIEHHON B TOU TOUKE;

pelIaTh HEeCI0XHbIE 3a7]aui Ha IPUMEHEHHE CBSI3U MEX/1y TPOMEKYTKaMH MOHOTOHHOCTHU
Y TOYKaMHU SKCTpeMyMa (QYHKIHH, C OJTHOM CTOPOHBI, U MPOMEKYTKAMH 3HAKOTIOCTOSIHCTBA U
HYJISIMU TIPOU3BOIHON ATOM (PYHKITUH - C APYTOH.

ITos1y4nT BO3MOKHOCTD HAYYHTHCS:

OmnepupoBaTh NOHATHAMU: TPOU3BOAHAS (QYHKIMU B TOUKE, KacaTenbHas K rpaguky GyHKuuy,
POU3BOHAS (PYHKLIUHY;

BBIYHUCIIATH IPOU3BOIHYIO OJHOWIEHA, MHOTOWIEHA, KBAAPATHOTO KOPHS, IIPOU3BOTHYIO
CYMMBI (yHKIIHI;

BBIYHCIISTH TIPOU3BOTHBIC AJIEMEHTAPHBIX (QYHKIMHA U UX KOMOMHAIMIA, UCTIONB3YS
CIpaBOYHBIE MaTEepPHAIIbI;

HucciaeaoBaTh B HpOCTeﬁHJHX cirydasax CI)yHKHI/II/I Ha MOHOTOHHOCTb, HAXOIWUTh HauOOJNbBIIINE ¥ HAUMEHBIITUE
3Ha4YeHUs (PYHKUUH, CTPOUTH IpauKi MHOTOUJIEHOB U MPOCTEHIINX pallMOHANIBHBIX (QYHKIIHHA
C MCIIOJIb30BAaHMUEM allapara MaTeMaTUYeCKOro aHaIu3a.

CTaTHCTHKA M TeOPUSsI BEPOSITHOCTEH, TOTMKAa U KOMOMHATOPHKA

BbInycKHHMK Hay4YuTCs:

OHepI/IpOBaTB Ha 0a30BOM YPOBHC OCHOBHBIMU OIIMCATCIIbHBIMHA XapPAKTCPUCTUKAMHU YHUCIIOBOTO
Ha6opa: CpcaHee apI/I(I)MCTI/I‘-ICCKOC, MEauaHa, HanOOJIbIIICEe U HAMMEHEBIIIEE 3HA4YCHMUAA,
ONICpUpOBaTh HA 0a30BOM YPOBHC MMOHATHUAMU: HaCTOTA U BEPOATHOCTDH CO6BITI/I$I, CJIy‘-IﬁfIHLIfI
BLI60p, OIIBITBI C PABHOBO3MOKHBIMHA 3JICMCHTAPHBIMHA CO6LITI/I$IMI/I;

BBIYUCIIATE BEPOATHOCTU COOBITHII HA OCHOBE noacdyeTa 4ucia uncxoao0B.
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HOJIy‘lI/IT BO3MOKHOCTb HAYYUTLCH:

Nmets npencraBieHre O IUCKPETHBIX U HETIPEPBIBHBIX CIIy4alHbIX BEJIMYMHAX U PACIPEACICHUAX,
0 HE3aBHCUMOCTH CIIyYalHbIX BEJINYUH;

HMMETH IIPEJCTaBICHUE O MATEMATUYECKOM OKUJAHUU U JUCIIEPCUH CIIyYalHbIX BEJINYUH;

HMMETH IIPEJCTABICHUE O HOPMAIBHOM PACIPEACIICHUN U IIPUMEPAX HOPMAJIBHO PacIpelIeIeHHbIX
CIIy4alHbIX BEJIMYMH;

[IOHUMATh CYTh 3aKOHA OOJIBIINX YMCET U BBIOOPOYHOTO METO/A U3MEPEHUS BEPOSTHOCTEH;
UMETh IPEJCTaBIEHNE 00 YCIOBHON BEPOATHOCTHU U O MOJIHOM BEPOSITHOCTH, IPUMEHSATH UX B
peuieHuu 3a1ag;

HMMETH IIPEJCTABICHUE O BAXKHBIX YACTHBIX BUAAX PACIPEIEICHUN U IPUMEHATh UX B PELICHU U
3a1a4;

HMMETH NPEJCTABICHUE O KOPPEJSILIUY CIIy4allHbIX BEJIUYHH, O JMHEWHOU PErPECCHH.

TekcToBBIE 3212491

BbInycKHMK HAy4YUTCS:

Pemrate HecoXKHBIE TEKCTOBBIE 3a/1a4M PAa3HBIX THIIOB;

aHAJTM3UPOBATH YCIOBHE 3aa4l, IPH HEOOXOIUMOCTH CTPOUTH IS €€ PEIICHHSI MAaTeMaTHIECKYIO
MO/IeITb;

MMOHUMATh M UCIIOJIB30BaTh TS PEIICHHS 33]a9i HH()OPMAIHIO, TPEICTABICHHYIO B BHJIE
TEKCTOBOW M CUMBOJILHOH 3aITHCH, CXeM, TaOJIHII, TUarpaMm, TpaguKoB, pUCYHKOB;

JEWCTBOBATH IO ATOPUTMY, COJIEPKAIIEMYCS B YCIIOBUH 3a]1a4H;

WCTIOJIH30BATh JIOTHYECKUE PACCYKIICHHSI ITPU PEIICHUH 3a/1a9H;

paboTaTh ¢ U30BITOYHBIMU YCIOBUSIMH, BEIOMpAs U3 Bcell MHGOpMAIUK, JaHHbIE, HEOOX0AUMbIe
JUIS peIlIeHUs 3a/1auH;

OCYILIECTBJISITh HECIIOXKHBIN Mepedop BO3MOXKHBIX PEIICHU, BEIOUpast U3 HUX ONTUMAaIbHOE O
KpUTEpUIM, cHOPMYIUPOBAHHBIM B YCIOBHH;

aHAJIM3UPOBATh U HHTEPIPETUPOBATH MOJTYUCHHbIE PELICHUS B KOHTEKCTE YCIOBUS 3aauH,
BBIOMpATH PELICHMs], HE IPOTUBOPEYAIE KOHTEKCTY;

pelaTh 3a/1a4 Ha pacyeT CTOMMOCTHU MOKYIOK, YCIIYT, MO€3/10K U T.I1.;

pelIaTh HEeCI0XKHbIE 3a7]auu, CBA3aHHBIE C JOJIEBBIM YY4aCTHEM BO BIIAZCHUU (PUPMOIA,
MpeANpPHUATHEM, HEBUKUMOCTBIO;

pelaTth 3a/1a4l Ha IPOCThIE IPOLEHTHI (CUCTEMbI CKHJIOK, KOMHCCHH) U HAa BEIYUCIICHUE CIIOKHBIX
MIPOLIEHTOB B PA3JIUYHBIX CXEMaX BKJIA/I0B, KPEAUTOB U UIIOTEK;

pelaTh MpaKkTH4YeCcKue 3a/1a4uu, TpeOyole UCII0JIb30BaHus OTPUIIATENIbHBIX YHUCEN: Ha
oTmpejiesieHue TeMIepaTypbl, Ha OIpe/iesIeHHe MOJI0KEHUsT Ha BPEMEHHOM ocH (JI0 Hallei spbl U
1ociie), Ha JBM)KEHUE JICHEKHBIX CPEACTB (MPUXO/Pacxo/), Ha OINpeieleHHe TITyOuHbI/BBICOTHI U
T.IL;

MCII0JIb30BaTh MOHATHE MacIITada JijIsl HaXOKICHUs pacCTOSIHUMA U JJIMH Ha KapTax, MaHax
MECTHOCTH, TJIaHaX MOMEIICHUH, BBIKpOIKax, Mpu paboTe Ha KOMITbIOTEpe

ITos1y4nT BO3MOKHOCTD HAYYHTHCS

Pemate 3aaun pa3HbIX TUIIOB, B TOM YHMCIIE 3a/1a41 [OBBIIIEHHON TPYJHOCTH;

BBIOMPATh ONTUMAJIBHBINA METOJT PELICHUS 3a/1a41, pAaCCMaTpHUBasl pa3IMYHbIe METO/IbI;

CTPOUTH MOJIEJNIb PELIEHUS 3a7ja4, IPOBOANUTD JOKA3aTEIbHbIE PACCYKICHUS;

peraTh 3a/1auu, Tpedyrolue nepedopa BapuaHTOB, IPOBEPKH YCIOBUMN, BBIOOPA ONTUMAIBHOTO
pe3ynbpTrara;

aHAJM3UPOBATh U MHTEPIPETUPOBATH PE3YIbTAThl B KOHTEKCTE YCIOBUS 3a1auMl, BEIOUPATh
pELIEeHNs, HE IPOTUBOPEYALIUE KOHTEKCTY;

MEPEBOJIUTH TPU PEIICHUH 3314l HHPOPMAIIHIO U3 OJHOU (DOPMBI B IPYTYIO, UCTIOJIB3YS TIPU
HEO0OXOIMMOCTH CXEMBbI, TAOIHIIBI, TPAPHUKHU, THATPAMMBL.
TI'eomempus

BbInycKHMK Hay4YuTCs:



OmnepupoBath Ha 0a30BOM YpOBHE MOHATHIMHU: TOUKA, IPSIMasi, TNIOCKOCTh B IPOCTPAHCTBE,
[apaJUIeIbHOCTD U EPIEHIUKYISIPHOCTD MPSMBIX U MJIOCKOCTEN;

pacrno3HaBaTh OCHOBHbIE BU/Ibl MHOTOTPAaHHUKOB (IIpU3Ma, MUpaMK/Ia, IPSIMOYTOJIbHBIN
napajuieNienumnes, Kyo);

n300pakaTh U3ydaeMbie GUTYPBI OT PYKH M C TPUMEHEHHUEM MPOCTHIX YEPTEKHBIX HHCTPYMEHTOB;
nenath (BBIHOCHBIE) TUIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BbEMHBIX (PUTYP: BUI CBEPXY,
cOOKYy, CHHY;

M3BJIIEKaTh HH(OPMAIIHIO O MPOCTPAHCTBEHHBIX T€OMETPUIECKUX (PUTYpax, MPEICTaBICHHYIO HA
yepTeKax U pUCyHKax;

npUMEHTh TeopeMy [ludaropa npu BEIYUCICHUH 2JIEMEHTOB CTEPEOMETPUUECKUX PUTYD;
HaXOJUTh 00bEMBI U IJIOLIAJH MTOBEPXHOCTEN MPOCTEUIINX MHOTOI'PAaHHUKOB C IPUMEHEHHEM
hopmy;

pacrno3HaBaTh OCHOBHbBIE BUbI TEJ BpallleHUs (KOHYC, LIUINHAP, cepa u map);

HaXOJUTh 00bEMBI U IJIOLIAAN MOBEPXHOCTEN IPOCTEUIINX MHOTOI'PAaHHUKOB U TEJI BPALLEHUS C
MpUMEHEHUEM (POPMYIIL.

HOJIy‘lI/IT BO3MOKHOCTb HAYYUTHCA:

OnepupoBaTh NOHATUAMU: TOUKA, MPsAMasi, INIOCKOCTh B IPOCTPAHCTBE, MapalIeIbHOCTD U
MEPIEeHIUKYIIIPHOCTD NMPSAMBIX U MIIOCKOCTEH;

MIPUMEHSTH JUIsl pelIeHrs 3a/1a4 reoMeTpruueckue (DakThbl, €CIIU YCIOBHS MPUMEHEHUS 3a/1aHbl B
sSBHOU (hopme;

pelaTh 3a/1a4i Ha HaX0XACHUE T€OMETPUUYECKUX BETMYMH [0 00pa3iiaM Uil aJropUTMaM;
JenaTh (BBIHOCHBIE) MJIOCKUE YEPTEKU U3 PUCYHKOB OOBEMHBIX (PUTYp, B TOM YMCIIE pUCOBATh BH/]I
CBEpXY, COOKY, CTPOUTb CEYEHUsI MHOTOI'PaHHUKOB,;

U3BJIEKaTh, UHTEPIPETUPOBATH U NIPE0OPa30BbIBATh MH(YOPMALHIO O TEOMETPUUECKUX PUTypaXx,
IIPEJCTABICHHYIO Ha YepTexkKax;

IIPUMEHATh FeOMEeTpUYecKre (aKThl AJs pelIeHus 3a/1a4, B TOM YUCIIE IPEANoIaraonmx
HECKOJIBKO L1aroB peleHMus;

OIKCBIBATH B3aUMHOE PACIOJI0KEHUE NMPSIMBIX U INIOCKOCTEH B IPOCTPAHCTBE;

(GbopMynupoBaTh CBOWCTBA U IPU3HAKU (DUTYD;

JI0Ka3bIBaTh F€OMETPUYECKUE YTBEPKACHUS,

BJIaJIeTh CTAHAAPTHOM KilaccuuKanueil mpoCcTpaHCTBEHHBIX GUIyp (TUpaMUbl, IPU3MBI,
napasJiesIeuIe bl);

HaX0JUTh 00BEMBI U IJIOLIA/IU TIOBEPXHOCTEH F€OMETPUUECKUX TeJ C IPUMEHEHUEM (HopMYyIT;

BBIUUCIIATH PACCTOSHHUSI U YTIIbI B IPOCTPAHCTBE.
BexkTopsl 1 KOOPAMHATHI B MPOCTPAHCTBE

BbInyCKHUK HAYYHUTCH:
OnepupoBaTb Ha 0a30BOM YpOBHE MOHATHEM JEKAPTOBBI KOOPJMHATHI B IPOCTPAHCTBE;
HaXO0JIUTh KOOPJIUHATHI BEPIIUH KyOa U MPsIMOYTOJIbHOIO Napaesenunena

ITos1y4nT BO3MOKHOCTH HAYYUThCH:

OHepI/IpOBaTB MOHATUAMMU ACKAPTOBBI KOOPAWHATHI B IIPOCTPAHCTBE, BEKTOP, MOAYJIb BEKTOPA4,
PaBCHCTBO BEKTOPOB, KOOPAHNHATBI BEKTOPA, YI'OJI MEKAY BEKTOpPAMHU, CKAJIAPHOC ITPOU3BEACHNC
BCKTOPOB, KOJUIMHCAPHLIC BEKTOPHI;

HaxXOJUThb PaCCTOAHUC MCKAY ABYMS TOYKaAMH, CYMMY BEKTOPOB U IIPOU3BCACHUC BCKTOPA HA
YHUCJIO0, YIroJl MEXKAY BECKTOpAMHU, CKAIIAPHOC ITPOU3BECIACHUC, PACKIIAAbIBATh BEKTOP 110 ABYM
HCKOJUIMHCAPHBIM BCKTOPAM;

3a1aBaTh MJIOCKOCTb YPABHCHUCM B Z[eKapTOBOﬁ CUCTCMC KOOPANHAT,

peaTh NpoCcTeHIe 3aJaui BBEAEHUEM BEKTOPHOTO Oa3uca.
Hcropust MaTeMaTHKHU

BbInycKHHK Hay4YuTCs:
OnuceIBaTh OTJENbHBIE BBIJIAIOIINECS PE3yIbTaThl, OJYyYEHHBIE B X0/1€ PA3BUTHS MaTEMaTHKHU KaK
HayKU;



— 3HATh NPUMEPHl MATEMATUUYECKUX OTKPBITUN U UX aBTOPOB B CBSI3U C OTEYECTBEHHON U BCEMUPHOI
HCTOPUEN;
MMOHUMATh POJIb MaTEeMAaTUKH B pa3Butun Poccun

I[Mosy4uT BO3MOKHOCTH HAYYUTHCSH:

— IlpencraBisTh BKJIAJ BELAAIONINXCS MATEMAaTUKOB B PA3BUTHE MAaTEMAaTUKHU U UHBIX HAYYHBIX
o0Omnacreii;

MMOHUMATh POJIb MAaTEMAaTHKHU B pa3BuTun Poccun.

Memoowvr mamemamuku
BbInycKHUK HAYYHTCSH:

— IlpumeHATh U3BECTHBIE METO/IBI MIPU PEIICHUH CTaHIAPTHBIX MaTEMAaTUUECKHUX 3a7a4;

— 3aMeuarbh U XapaKTepHU30BaTh MAaTEMATHUYECKHE 3aKOHOMEPHOCTH B OKPYKAIOIICH
JIEMCTBUTEIFHOCTH,
MPUBOJUTH IPUMEPHI MATEMATHYECKUX 3aKOHOMEPHOCTEH B IPUPOJIE, B TOM YHCIIE
XapaKTEPHU3YIOUIUX KPACOTY M COBEPILICHCTBO OKPYKAIOIIET0 MUPA U MMPOU3BEICHUN NCKYCCTBA

I[Moay4uT BO3MOKHOCTH HAYYUTHCS:

— Hcnonbs30BaTh OCHOBHBIE METO/IBI IOKA3aTEIbCTBA, MIPOBOAUTH JI0KA3aTEIHCTBO M BHITIOJIHSTh
OTIPOBEPIKEHUE;

— TPUMEHSATHh OCHOBHBIC METOIbI PEIICHHUS MAaTEMAaTHIECKUX 3a/1a4;

— Ha OCHOBE MaTeMaTHYECKUX 3aKOHOMEPHOCTEH B MPUPOJIE XapaKTEPHU30BATh KPACOTY U
COBEPIIICHCTBO OKPYKAIOIIETO MUPa M MPOU3BEACHUA HCKYCCTBA;

MPUMEHSTH MPOCTEHINHE MPOTPAMMHBIE CPEICTBA U SJIEKTPOHHO-KOMMYHHKAITMOHHBIE CUCTEMBI TIPU

pelieHnr MaTeMaTUYeCKUX 3a]1ad.

TemaTuveckoe MIIAHMPOBAHUE

Ne Tema paznena KoanuectBo
4acoB
1 [ToBTOpenue (anredpa 7-9 kaaccoB) 7
2 Brenenue B crepeoMeTpuio 2
3 [TapamiensHOCTh IPSAMBIX U IJIOCKOCTEH 10
4 CreneHsb ¢ IeHCTBUTENBHBIM TIOKa3aTelIeM 8
5 [lepnieHIUKYIAPHOCTH MPSMBIX U MIIOCKOCTEH 11
6 CrenenHasi QyHKIIHS 11
7 MHororpaHHUKH 12
8 ITokazaTenpHast pyHKUIMS 10
9 [{nnuaap, KoHyc, map 10
10 | Jlorapupmuueckas pyHKuus 15
11 | TpuroHomerpuueckue GopmMyJbl 15
12 | TpuroHomeTpruecKkie ypaBHEHHUs 15
13 | TloBTOpeHue Kypca 10
W3 HuX KOHTPOJIbHBIE pabOTHI 11
Bcero 136
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KaJ’IeH}IapHO- TEMATHIECCKOE IIJIAHUPOBAHUE

Kon- Hara
No Tema ypoka 5o MIPOBEJEHHUS YPOKA [Tpumeuan
qaCOB KaJIUeHI{ap d)aIfTquc ue
HBI CPOK | KHIA CPOK
IMoBTOpeHue (Anreopa 7-9 kiaaccon) (7 yacos).
Beeoenue ¢ cmepeomempuio (2) uaca
1. AnreOpandecKue BEIPaXKCHHUS. 1
JIunelHbIe ypaBHEHUS U CUCTEMBI
ypaBHEHUH
2. UmncnoBble HEPaBEHCTBA U HEPABEHCTBA 1
MIEPBOI CTENEHU C OJJHUM HEU3BECTHBIM.
Jluneitnast pyHKIUSA
3. KBanparnbie KopHHU. 1
KBagparHsle ypaBHEHUS.
4. KBanparuunas ¢pyHKIus. 1
KBagparHble HepaBeHCTBa.
S. CpoiicTBa u rpaduku QyHKIIHI. 1
6. [Iporpeccuu u CIIOXKHBIE TPOIIEHTHI. . 1
7. Hauana craructuku. 1
MHoxecTBa.
Jloruka
8. Beeoenue ¢ cmepeomempuro 1
9. Beeoenue ¢ cmepeomemputo 1
Iapanneavnocms npamwix u naockocmeit. (10 uacos)
10. | Ilapannenvhvie npsimvle 6 npocmpancmae. 1
Ilapannenvnocms mpex npsamulXx.
11. | llapannenvrocms npsamoti u nIOCKOCmu 1
12. | Ckpewusarowuecs npsmoie. 1
13. | Venwt ¢ conanpasnennvimu cmopounamiu. 1
Yeon meoxcoy npamoimu.
14. | Ilapannenvhvie niockocmu. 1
Ceoticmea napannenvbHuiX niIOCKOCMEI.
15. | Tempasop. Ilapannenenuneo 1
16. | Ilocmpoenue ceuenuii 1
17. | Pewenue 3a0au. 1
18. | Pewenue 3a0au. 1
19. | Konmponvnas paboma Nel na memy: 1
Hapannenvnocmo npamelx u RAOCKOCH el
CreneHb ¢ IeiicCTBUTEIbHBIM NMOKa3aTeseM. (8 yacoB)
20. | PaGora Hajg omrmOKaMu. 1
JlericTBUTENIbHBIC YHCIIA
21. | beckoHeyHO yObIBalOIIas reoMEeTpUIEcKast 1
nporpeccus
22- | ApudmeTrrueckuil KOpeHb HaTypaIbHOU 2
23 CTENEHU
24- | CremneHb ¢ pallMOHAJIBHBIM MTOKa3aTelleM 2
25
26 Pemenue 3amau 1
27 KonTpoabHasi padota Ne2 Ha Temy: 1
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«CTeneHn ¢ PalMOHAJBH IIOKa3aTeJ1eM»

Ilepnenouxynapnocmo npamuix

u naockocmeii. (11 uacos)

28- | Pabora Han ommOKamH. 2

29 Ilepnenoukynsaprocms npsmbix.
Ilepnenoukynaprocms npsamou u
NIOCKOCMU, NPUSHAKU U CEOLUCMEA.

30 Ilepnenouxynap u naknounasn. Paccmosnus 1
om mouku 00 niockocmu. Paccmosanue om
npamou 0o niockocmu. Paccmosinue mescoy
napannensbHuiMu naockocmamu. Paccmosnue
MeAHCOY CKPeUUBAIOUWUMUCS NPIMBLMU.

31 Teopema o mpex nepneHOUKyIapax. 1
32 YVeon medxncoy npsmou u niockocmoio. 1
Iapannenvnoe npoexmupoganue. [Inowaow
OPMOCOHANLHOU NPOEKYUU MHO20Y20NbHUKA.
H3o06pasicenue npocmpancmseeHnvix Queyp.

Jl8yepannwiii yeon, 1uHeuHbslll Y20

33 08Y2PAHHO20 Yela. 1

34 Ilepnenoukynaprocms niockocmeltl. 1
Ilepnenoukynaprocms niockocmeltl,

NPUSHAKU U CBOUCMEA.

35 IIpsmoyzonvHuiii napannenenuneo. 1
Ceoticmea npsimoy201bH020
napainnenenuneod.

36 Pewenue 3a0au. I[lepnenouxynsipunocmeo 1
NPAMbIX U NJIOCKOCHEl

37 Pewenue 3a0au. I[lepnenouxynsipunocmeo 1
NPAMbIX U NJIOCKOCHEl

38 Konmponsnas paboma Ne3 na memy: 1
«llepnenouKynapnocms npamvix u
NJ10CKOCm e

Crenennas gynkuus. (11 yacon)

39 PabGoTa Hax ommoOKkamu. 1
Crenennas GyHKIUsA, €€ CBOWCTBA U
rpadux.

40 B3aumHo obpaTHbIe HYHKIIHH. 1

41 CrnosxHas QyHKIHS. 1

42 Jpo6Ho — nuHeiHas QyHKIus. 1

43 PaBHOCHIIbHBIC YpaBHEHHS U HEPABEHCTBA. 1

44 PaBHOCHIIbHBIE YDAaBHEHMSI U HEPABEHCTBA. 1

45 WppanmoHaibHbIE YpaBHEHUS. 1

46 HppanmoHaJlbHbIE YpaBHEHUS. 1

47 HppanmonanbHele HEpaBEHCTBA. 1

48 HppanmonanbHbple HEpaBEHCTBA. 1

49 KonTpoabnas padora Ned Ha Temy 1
«CreneHHast QyHKIUS»

Mmuororpanaukiu. (12 yacoB)

50 Pa6ora nag ommbkamu. [Tonsitre 1

MHOTOrpaHHuKa. Bepiunsl, pedbpa, rpaHu
MHOTOTrpaHHuKa. Pa3zBeprka.
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51- | Ilpusma. [Ipsimas u HaKJIOHHAs MpPU3MA. 2
52 [IpaBusbHas npusma.
53 [Mupamua. 1
o4 [IpaBuiibHAs MUpaMUIa. 1
95 YcedyenHnas nupamua. 1
56 CumMeTpus B IPOCTPAHCTBE. 1
S) [ToHATHE NPAaBUIBHOTO MHOTOIPAHHUKA. 1
58 DneMEeHTbl CUMMETPUH IPAaBUIIbHBIX 1
MHOTOTPaHHUKOB.
59- | Pemenue 3amau. 2
60
61 Konumponvnas paboma Ne5 na memy: 1
«Mnozocpannuxu»
Moka3atenbnas pynkuus. (10uacon)
62 Pabora Hag ommOKamm. 1
[TokazarenpHas QyHKIMA, €€ CBOWCTBA U
rpaduk.
63- | [lokazaTenpHBIC ypaBHEHUS. 3
65
66- | [TokasarenpHBIC HEPABEHCTBA. 2
67
68- | Cucrembl mOKa3aTeIbHBIX YPAaBHEHUH H 2
69 HEPaBCHCTB.
70 Pemenne ypaBHeHMI 1
71 KonTpoabHas padora Ne6 Ha Temy 1
«Iloka3zareqbHast QyHKIIHA»
Huaunap, konyc, map. (10 yacos)
72 Pabota Hax omubOkamu. [ToHsaTre numuHIpa 1
73 [Tnomaab MOBEPXHOCTH IUIUHIPA. 1
74 [TonsaTue koHyca 1
75 [Tnonanb MOBEPXHOCTH KOHYCA 1
76 YcedeHHBIN KOHYC 1
7 Cdepa, map 1
78 B3anmuoe pacnosioxenue cepsl 1 1
TJIOCKOCTH
79 [Tnomane chepsr 1
80 Pewenue 3amay 1
81 KonTtpoabHas padora Ne/ Ha Temy: 1
«naunap, Kouyc, map»
Jlorapupmmnueckas pynkuus. (15 yacon)
82- | Jlorapudmsl. 2
83
84- | CgoiicTBa norapu¢moB. 2
85
86 JlecsTHUHBIE U HATYpaJIbHbIE JIOTAPU(PMBI. 1
87 dopmyna nepexona. 1
88- | Jlorapudpmuueckas GyHKIHs, €€ CBOWCTBA U 2
89 rpaduk.
90- | Jlorapupmuueckue ypaBHEHUS. 3
92
93- | Jlorapupmuueckue HepaBeHCTBA. 2
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94

95 Pemenue 3aau 1

96 KonTpoabHas padora Ne8 Ha Temy 1
«Jlorapupmuyeckas GyHKuua»

Tpuronomerpuueckue popmyJisl. (15 yacos)

97 Pabora Han ommbOkamu. Pagnannas mepa 1
yria. [IoBOpOT TO4KM BOKpYr Havaia
KOOpAMHAT

98 Omnpenenenne CHHyca, KOCHHYCA U TAaHTCHCA 1
yria.

99 3HaKM CHHYCca KOCHHYCA U TAHTEHCA. 1

100 | 3aBHCHMOCTBH MEXIY CHHYCOM, KOCHHYCOM 1
Y TAHT€HCOM OJIHOTO M TOTO K€ YTJIa.

101 | TpuroHOMeTpHYECKHE TOXKIECTRA. 1

102 | TpuroHOMeTpHUYECKHE TOXKIECTBA. 1

103 | Cunyc, KOCHHYC ¥ TAHTEHC YTJIOB 0L M - O 1

104 | ®opMyITBI CIOXKESHHS. 1

105 | Cunyc, KOCHHYC M TaHTEHC JIBOWHOTO yTJla. 1

106 | Cunyc, KOCHHYC ¥ TaHTE€HC TIOJIOBUHHOTO 1
yria.

107 | ®opmyIbl IPUBUACHUS. 1

108 | Cymma u pazHOCTh cuHYCcOB. Cymma H 1
Pa3HOCTH KOCHHYCOB.

109 | [IpousBeneHne CHHYCOB U KOCUHYCOB. 1

110 | Pemenue 3amau 1

111 | KontpoJabHasi pa6oTa Ne9 Ha Temy 1
«Tpuronomerpuyeckue hopmMyJibi»

Tpuronomerpudeckue ypaBHenus. (15 yacon)

112- | Pabora Hajx ommOKamu. 2

113 | YpaBuenne COS X = a

114- | YpaBuenne SIN X = a 2

115

116- | YpaBuenne tg X = a 2

117

118 | TpuroHomerpuyeckue ypaBHEHUS, 1
CBOJISIIIIMECS K aIreOpanvecKiM. .

119 | OxpHOpoHBIE ypaBHEHUS 1

120 | Meroabl 3aMEHBI HEU3BECTHOTO U 1
Pa3IoKEHUS] HA MHOKUTEJIH.

121 | Meron OLICHKH JICBOM M MPABOH YacTH 1
TPUTOHOMETPHUYECKOTO YPABHEHUSI.

122 | Cuctembl TPUTOHOMETPUYECKUX YPABHEHHH. 1

123- | TpuroHoMeTpruyeckue HepaBeHCTBA. 2

124

125 | PemeHue ypaBHeHU 1

126 | KonTpoasnas pa6ora NelOna temy 1
«TpuroHomerpuyeckue ypaBHeHHs»

127- | IloBTOpEeHue Kypca 8

134

135 | UToroBasi KOHTpoJbHas padora. Nell 1

136 | Pabora Hanx ommbkamu. ITOroBbIi ypok 1
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«Dx3amen», 2007
Hymuueia FO.11, Kponrays B.JI.. Koutponbabie paboTsl 1o reomerpun. K yaeOHUKY
JI.C,ATtanacsana u np. «['eomerpus, 10-11 xkmacce»., M: «Dx3amen», 2007
EpmioBa A.Il., T'omo6oponsko B.B. CamocrtositensHble U KOHTPOJIbHBIE paboThl. Anredpa u
Havaia ananuza. 10-11..M: «Mnekca», 2007
3BaBuy JI. U, lInsnounuk JI.4.,. Kozynun b.B. HoBble KOHTposIbHBIE U TPOBEPOUHBIE PaOOTHI
no anredpe 10 k1. M.; Ipoda,2005.
Usnes b. M., Caaksa C.M.u np. Aunaktuueckue martepuansl no anredpe ans 10 xmaccos.
Mockga, «[Ipocsemienuey, 2004
Nuenckas M.A. CamocTosiTesbHble U KOHTPOJIbHBIE paboThl K yueOHuky JI.C.ATanacsHa
I'eomerpus 10-11 knaccel Boarorpan: Yuutens, 2007.
Koganera I'.U. 'eomerpus . 10. Iloypounsie miansl o yueobuuky JI.C.AranacsiHa u ap.
Bouarorpan: «Yaurensy», 2005
Koganera I'.U., Mazyposa H.W. I'eomeTpus. TecTsl 1 TEKyIero u 000011ar0mero KOHTPOJIS.
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www.math.ru

www.allmath.ru

WWW.uztest.ru
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http://www.catalog.alledu.ru/predmet/math/more2.html
http://shade.lcm.msu.ru:8080/index.jsp
http://wwwexponenta.ru/
http://comp-science.narod.ru/
http://methmath.chat.ru/index.html
http://www.mathnet.spb.ru/
http://vip.km.ru/vschool/demo/education.asp?subj=292
http://som.fio.ru/subject.asp?id=10000191

http:// education.bigli.ru
http://informatika.moipkro.ru/intel/int mat.shtml
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	 Оперировать на базовом уровне основными описательными характеристиками числового набора: среднее арифметическое, медиана, наибольшее и наименьшее значения;

