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IHHOACHUTEJBHAA 3AIINCKA

Pabouas mporpamMmMa 1mo MaTeMaTHKe JJIsi CpeHEero oomero oobpazoBaHus pa3paboTaHa Ha OCHOBE (DyHIaMEHTaIBHOTO sjipa OOIIero 0Opa3oBaHUS U B
coorBercTBUH ¢ TpeboBanusiMu PI'OC K CTPyKType U pe3yiabTaTaM OCBOSHHsI OCHOBHBIX 00pa30BaTENIbHBIX MIPOTPaMM CpeIHEro o0Iero oopazoBanus. B Hux
co0Jro1aeTcsl IPeeMCTBEHHOCTh C MPUMEPHOM paboueli mporpaMMoil OCHOBHOI'O 0011ero o0pa3oBaHHUs.

Jlnia peanuzanuu paboueil IporpaMMBbl UCIOJIb3YETCsl y4eOHO-METOJUUECKHI KOMILJIEKT, BKIFOYAFOIIIHA:
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Anumos 11.A. Anre6pa u Hayana ananuza. Yuebnuk i 10-11 kimaccoB o6mmeoOpa3oBatenbHbIx yupexxaeauid. M., «llpocsemenue», 2017.
I'eomerpus 10-11. YueObuuk s obmieodpazoBarenbHbix yupexxaenui. JI.C. Atanacsu [u ap.]. - M.: [Ipocsemenue, 2014.

Bypmuctposa T.A. Anrebpa u Hagana maremarudeckoro ananusa. 10 - 11 kmaccsl. Paboure mporpaMMel 00111e00pa3oBaTeNbHBIX YIpexKIeHUH. M.,
«IIpocsemienuey, 2018.

Bypmuctposa T.A. I'eomerpus. 10 - 11 kmaccsl. Paboune mporpammel 001eo0pazoBaTenbHbIX yupexaenuit. M., «IIpocsemienney, 2018.

Paboune nporpammer 1o reomerpun. 7-11 kmaccer CocraBurens: H. @. 'apuiosa — M.: Bako, 2011.

[abynun M. U. u np. AnreOpa 1 Hayana MareMaTudeckoro ananusa. Junakrtudyeckue marepuainsl 10 u 11 knacesl. M., «[IpocBemenue», 2017.
Txauéa M. B. u np. AnreOpa u Hadana MmateMatudeckoro ananusa. Temarndeckue tecthl. 10 u 11 xmaccel. M., «[IpocBemenue», 2017.
Tkau€sa M. B. u ap. Anrebpa u Havyasa MaTeMaTHYeCKOro aHainusa. Meroaudeckue pekomenaanuu. 10-11 kimaccel. M., «IIpocsemenne», 2017.
I'eometpus, 10-11 xnace. CamocTosTenbHBIC U KOHTpOJIbHBIE padoTsl / A. I1. Epmosa, B. B. I'omo6oponsko. — M.: Wiekca, 2016.

3uB b. I'. 'eomeTpus: nunaktudeckue matepuainsl as 10, 11 knacca. — M.: IIpocsemienue, 2014.

Caaxsn C. M. Iloypounsie pa3zpadotku 10—11 xmaccst /C. M. CaaxsiH, B. @. Byty3zoB. — M.: [Ipocsemenue, 2014.

3uB b. I'. 3agaun no reomerpun anst 7—11 xnaccos/ b. I'. 3uB, B. M. Meiinep, A. I'. baxanckuii. — M: Ilpocsemenue, 2014.

I'nazkoB 0. A. I'eometpusi: pabouas tetpans ans 10 knacca / FO. A. T'naskos, Y. U. Oauna, B. ®@. Byry3zos. — M.: [Ipocsemienue, 2014.
I'mazkoB 0. A. I'eomeTpusi: paboyas terpaapb A 11 kiacca / FO. A. I'maskos, U. U. FOquna, B. @. byry3os. — M.: Ilpocsemienue, 2014.
JlutBunenko B. H. T'otoBumcs k EI'D. 10, 11 knaccer. — M.: [Ipocsemenne, 2014.

HpaKTI/I‘-ICCKaSI 3HAYMMOCTh IIKOJBHOI'0O KypCa MaTC€MaTUuKU 06ycn013neHa TEM, YTO €TI0 00BbEKTaMU SIBJISIOTCS OTHOIIECHUS I[CﬁCTBI/ITGJ'IBHOFO MHpa.

MaremaTuueckas IoATroTOBKA H€06XOZ[I/IMa AJi1 MMOHHMMAHUS TPHUHIHUIIOB yU[”pOﬁCTB 1 HCIIOJIB30BaHUA COBpGMCHHOfI TCXHUKH, BOCHPHATUA HAYYHBIX U

TEXHUYECKUX ITIOHITHN M Hﬂeﬁ. MaremaTtka SBASETCS SI3BIKOM HAaYKH U TCXHUKH. C ee MOMOIIIBKO MOACIIMPYIOTCA W HU3YYAIOTCA SABJICHUA W IPOLCCCHI,

MIPOUCXOASAIINE B IPUPOJIE.

Kpr MaTEMAaTUuKHN SABJIICTCA OOHUM H3 OIMOPHBIX KYPCOB CTapI_I_Ieﬁ IIKOJIBI: OH o0ecreuynBaeT N3YUCHUC NPYIrUx AUCHUILINH. B MEPBYHO O4YCPEAb 3TO

OTHOCHUTCA K IMPEAMCTaM C€CTCCTBCHHO-HAYYHOI'O IHUKIJIA. PazButne 10ru4eckoro MaIIICHUS yqalmuxcsa mpu U3ydCHUN MATCMATHUKU CHOCO6CTByeT YCBOCHHIO

npeaAMETOB T'YMAHUTAPHOI'0 IHKIIA. HpaKTI/I‘-ICCKI/IC YMCHHUSA W HABBIKU MATCMATHYCCKOI'0 XapaKTEpa HCO6XO,Z[I/IMLI JJIsL pr,[[OBOﬁ nu HpO(I)eCCHOHaHBHOﬁ

MOATOTOBKU UHIKOJILHUKOB. Ilpu oOydeHunn maTemMaTuku (OPMHUPYIOTCS YMEHHUS U HaBBIKM YMCTBEHHOTO TpyJla — IJIAHUPOBAHUE CBOEH pabOThI, MOMCK

palrOHaJIbHBIX HyTGI)II €€ BLINIOJTHCHU, KPUTHYCCKasd OLICHKA PE3yJIbTAaTOB. B mponecce O6y'-IeHI/I5[ IIKOJBbHUKHA JOJIKHBI HAYUHUTHCA U3JIaraTb CBOW MBICIIU SICHO

M UCUCPIIBIBAIOIIC, TAKOHUYHO U €MKO, HpI/IO6peCTI/I HAaBBIKHW Y€TKOI'0, AKKYPAaTHOTO U 'PaMOTHOI'O BBIITIOJITHCHUA MaTEMATHICCKHUX 3ammcei.

B cootBerctBun ¢ npunstoit Konctutynueil pa3BuTusi MaremaTHueckoro obpaszoBanus B Poccuiickoit denepannun MaremaTHueckoe oOpa3oBaHUE

AOJDKHO peHIaTh CIACAYIOMNEC KIIHOUCBBIC 3a1aun:



— TPEAOCTaBIATH KAKIOMY 00yUYaroIeMyCsi BO3MOXXHOCTb JIOCTH)KECHHS YPOBHS MaTEMaTHYECKUX 3HAHHI, HEOOXOIUMBIX JIJIsl AajIbHEHINECH yCIeITHON
’KM3HHU B OOILIECTBE;

— obecreunTh HEOOXOIMMOE CTPAHE YHCIIO BBIIYCKHHKOB, MaTeMaTHUYeCKas MMOJrOTOBKAa KOTOPBIX JOCTATOYHA JUISl MPOJBIIKCHUS OOpa30BaHUS B
Pa3IMYHBIX HANPABJICHHUSAX U JUIS MPAKTUYECKOH AEATEIbHOCTH, BKIIOUYas MpEroJaBaHis MaTeMaTHKU, MATEMAaTHYECKUE UCCIEA0BaHus, padoTy B
cdepe nHGOPMAITMOHHBIX TEXHOJIOTUH U Jp.;

— B OCHOBHOM O0IIEM U CpeAHEeM 00mIeM 00pa3oBaHUU HEOOXOIMMO IPEIYCMOTPETh TOArOTOBKY OOYYAIOIIMXCSI B COOTBETCTBUU C UX 3aIIPOCaMH K
YPOBHIO OATOTOBKH B chepe MaTeMaTHueckoro 00pa3oBaHusl.

COOTBETCTBEHHO BBIJCISIOTCS TPH HAlpaBlICHUS TpeOOBaHMH K pe3yJbTaT MAaTeMaTHYeCKOro OoOpa3oBaHMs: IPAKTUKO—OPHEHTHPOBAHHOEC

MaTeMaThueckoe oOpa3zoBaHWe (MaTeMaTuKa HJsl KU3HU), MaTeMaTHKa /IS KCIOJIb30BaHHUS B Tpodeccuu, HE CBA3aHHOW C MaTEeMaTHKOH, TBOPYECKOE
HarpaBJIeHUe, Ha KOTOPOE HALIEIECHBI T€ 00yYaroIuecs, KOTOPbIE INIAHUPYIOT 3aHUMAThCSI TBOPYECKON U MCCIIeI0BATENbCKON paboTO B 00JaCTH MaTeMaTHKH,
(U3HUKHM, SKOHOMHKH M IPYTHX 00IACTSX.

B coorBercTBUu ¢ 3akoHoM «O0 oOpazoBanuum B Poccuiickoit ®denepanum» (ct. 12 m. 7 opraHu3anuu, OCYHISCTBIISIONIHE O0pa3oBaTEIbHYIO

JeSTEeIbHOCTh, PEATU3YIOT 3TH TpeOOBaHHS B 00pa30BaTEIBLHOM IIPOIIECCE C YYETOM MPHUMEPHOW OCHOBHOI 00pa3oBaTEeNbHOI MpOrpaMMbl KaK Ha OCHOBE
y4e0HO-METOUYECKIX KOMILUIEKTOB COOTBETCTBYIOLIETO ypoBHs, Bxoasmux B denepanbubiii nepedenb MOuH P®, Tak 1 ¢ BO3MOXHBIM HCIOIb30BAaHHEM
MHBIX UCTOYHUKOB YueOHOU nHpopmanmu (yueOHO-METOUUECKHe TOCo0us, 00pa3oBaTeIbHbIe TOPTANIBI U CANUTHI U JP.).
B cootBercTBUM ¢ TpeOOBaHUSIMH B MPOrpamMMe BBIJICJICHBI JBa YPOBHsI: 0a30BbId M MPOQWIbHBIA. J[aHHAs MporpamMma IMOJHOCTBIO OTpaXkaeT 0a30BbIA U
poGUITBHBIA YPOBEHBb TOJTIOTOBKH IIKOJHLHUKOB MO paszjeiaM mporpaMMbl. OHa KOHKPETH3UPYET COICpKaHUE TeM 00pa30BaTEIbHOTO CTaHIApPTa U JIaeT
pUMEPHOE pacipesesieHre y4eOHBIX YacoB IO pa3/ieaM Kypca, TJIaBHOM LENbI0 KOTOPOTO SBISETCS pa3BUTHE PeOCHKA KaK KOMIIETEHTHOH JIMYHOCTH IyTEM
BKJIFOUCHUSI €r0 B Pa3jMYHbBIC BHJIBI IIEHHOCTHON YEIOBEYCCKOW IEATCILHOCTH: ydeba, MO3HAHWE, KOMMYHHKAIHUS, MPo(ecCHOHATBHO-TPYAOBOH BBIOOD,
JUYHOCTHOE CaMOpa3BUTHE, IICHHOCTHBIC OPUCHTAIIHH.

OBLIASA XAPAKTEPUCTUKA KYPCA B 10-11 KITACCAX

MaremaTtnueckoe 00pa3oBaHNE B CpPEIHEN IIKOJIE CKIIAJbIBAETCS U3 CIEIYIOIINX COJIEP/KATEIbHBIX KOMIIOHEHTOB (TOYHbIEC HAa3BaHUs
OJIOKOB): a12efpa; HawanNa AHATU3A; 260MEMPUSL; I/IEMEHMbL KOMOUHAMOPUKU, MEOPUU 6ePOAMHOCHIENl, CMamUCcCmuKy u n102uku. B cBoeil coBokynHocTn
OHHM OTpaxkaroT OOraThlil ONBIT O0yUEHHUsI MaTEMATHUKE B HAILIEH CTpaHe, YUUTHIBAIOT COBPEMEHHbBIE TEHIECHIIMN OTEYECTBEHHOM U 3apyOEKHOM LIKOJIBI U
MO3BOJISIOT pean30BaTh NOCTaBJIEHHbIE Mepe/l MIKOJIbHBIM 00pa30BaHKEM LIeJH Ha MHPOPMAITMOHHO EMKOM U MPAKTUYECKU 3HAUMMOM MaTepHaie. OTu
CoJIepKaTeNIbHbIE KOMIIOHEHTBI, Pa3BUBAsCh Ha MPOTSHKEHUU BCEX JIET 00YUEHHUs, ECTECTBEHHBIM 00Pa30M MEPEIIeTalOTCs U B3aUMOJICHCTBYIOT B YUEOHBIX
Kypcax. Jlst IpoyKTUBHOM JesITeIbHOCTH B COBPEMEHHOM MUPE TpeOyeTCsl JOCTaTOUHO NMPOYHAs MaTeMaTHUecKas MoAroToBka. Kaxxnomy yenoBeky B
CBOEH KM3HHU ITPUXOIUTCS BBIOJIHATH CIIOXKHBIE PACUETHI, BIaIE€Th IPAKTUYECKUMU MAaTEMaTHYECKUMH IIPUEMAMH.

Anrebpa u Havaja aHajau3a — OJMH U3 BaXKHEHIINX KOMIIOHEHTOB MaTeMaTHYeCKOro 00pa3oBaHusl, HEOOXOAUMBIN Il IPUOOPETEHHS] KOHKPETHBIX
3HAaHUH U NPaKTUYECKU 3HAUUMBIX YMEHHUH, OPMHUPOBAHUS A3bIKa OMHMCAHUS 0OBEKTOB OKPY)KAIOLIEr0 MUPA, ISl pA3BUTHUS IPOCTPAHCTBEHHOTO
BOOOpa)keHUs, THTYUIIUH, MATEMAaTHUYE€CKON KYJIbTYpbI yHaIlluXCsl.

Aﬂzeﬁpa U Haua1a mamemamuiecKo2o anaiuza HalicjicHa Ha (bOpMI/IpOBaHI/IC MAaTCMaTUYCCKOT O alllapara JJidd peuICHUA 3aa4 U3 MAaTCMAaTUKU,
CMCXKHBIX ITPEIMETOB, oxpymammeﬁ PCAIBHOCTH. SI3BIK aﬂre6pm MOAYCPKUBACT 3HAYCHUEC MATCMATHUKH KaK A3BIKA JJIA MTOCTPOCHUSA MAaTECMATHYCCKHUX MO)ICJ'Ief/'I,



MPOIIECCOB U SIBJICHUN peasibHOro Mupa. OIHON U3 OCHOBHBIX 337a4 U3YUYECHHUs aJIreOphI SIBISCTCS Pa3BUTHE AITOPUTMUYECKOTO MBIIIIJICHUS, HEOOX 0IMMOT0, B
YaCTHOCTH, JUI1 OCBOCHMS Kypca MH(OpPMAaTHKH; OBJIaIeHHE HaBbIKAMU JE€IYKTUBHBIX paccyxaeHui. IIpeoOpa3oBanue cuMBoan4ecKux (popM BHOCUT CBOU
cnienn(puIecKkuid BKJIaa B pa3BUTHE BOOOPaKEHHsI, CIOCOOHOCTEH K MaTeMaTHYeCKOMY TBOPUECTBY. Jpyroil BayxHOMU 3a1a4eil n3ydeHus anreOpsl sBISETCS
MOJIyYEHHE IKOJIbHUKAMU KOHKPETHBIX 3HAaHUH 0 QYHKIMSIX KaK BaKHEHIIEH MaTeMaTUYeCKOl MOJIENH JUIsl OMIMCAaHUs U UCCIIEI0BAHUS Pa3HOOOPa3HBIX
MPOIECCOB (PABHOMEPHBIX, PABHOYCKOPEHHBIX, SKCIIOHEHIIMATBHBIX, TIEPHOAMYECKUX U JIp.), Ui (POPMHUPOBAHHUS y yUAIIUXCSA MIPEICTABICHUN O POJIU
MaTeMaTHKHU B Pa3BUTUM LUBUIN3ALUYU U KyJIbTYpbl. M3ydeHue anreOpbl 1 Haual aHaJIM3a BHOCUT BKJIAJ] B pa3BUTHE JOTUYECKOTO MBIIUIEHUS, CIOCOOCTBYET
ACTETUYECKOMY BOCITUTAHUIO YEJIOBEKA, TOHUMAHUIO KPACOTHI M M3SIIIIECTBA MATEMAaTHUECKUX PACCYKACHUHN, BOCIPUATHIO TE€OMETPUIECKUX (POPM, YCBOCHUIO
uaeu cumMmerpun. Kpome Toro, ocHOBHOI 3a/1aueii Kypca anredpsl 1 Hadajl aHajIu3a sBIAETCS HE00OXOAUMOCTh 00ECIEUUTh TPOYHOE U CO3HATEIIBHOE
OBJIA/ICHUE YYAIIUMUCS CUCTEMON MaTeMaTHYeCKUX 3HAHUH U YMEHHIA, HEOOXOIUMBIX B ITOBCETHEBHOH KU3HU B COBPEMEHHOM OOILECTBE, JOCTATOYHBIX IS
W3YUYEHHs] CMEXHBIX AUCLHUIUIUH U IPOIOJIKEHUs 00pa30BaHMsL.

dnemenmol 102uKU, KOMOUHAMOPUKU, CMAMUCMUKU U MEOPUU 6ePOANMHOCHIEN CTAHOBATCS 00s13aTEIbHBIM KOMIIOHEHTOM ILKOJIBHOTO 00pa3oBaHus,
YCUJIMBAIOLIUM €0 IPUKJIAJHOE U MPAKTUYECKOE 3HaUeHue. DTOT MaTepuall He0OX01uM, IpexkKae BCero, 11 GopMUpoBaHUs GYHKLIMOHATIBHON rPaMOTHOCTH —
YMEHHUM BOCIPUHUMATD U aHAIU3UPOBATh MHPOPMALIHIO, IPEACTABIECHHYIO B Pa3IMYHbIX (JOpMax, IOHUMATh BEPOSTHOCTHBIA XapaKTep MHOTMX PEaIbHbIX
3aBUCUMOCTEH, IPOU3BOIUTH IIPOCTEHIIINE BEPOATHOCTHBIE pacueTsl. M3ydeHne 0CHOB KOMOMHATOPHUKH ITO3BOJIUT y4yallleMycsl OCYILECTBIIATh PACCMOTPEHUE
clly4daeB, epedop M MOJICUET YUCIIa BApUAHTOB, B TOM YHCIIE B TPOCTEUIINX MPUKIAIHBIX 3a1a4ax. [Ipy n3ydyeHnn CTaTUCTHKN U TEOPUU BEPOSTHOCTEH
o0oramaroTcs MpeICTaBIeHUs] 0 COBPEMEHHON KapTHHE MUpPa U METO/IaX €ro Mcciael0BaHus, JOPMUPYETCsl IOHUMaHUE POJIM CTATUCTUKU KaK UCTOYHHMKA
COLIMAJIbHO 3HAYUMON MH(OPMALIMU U 3aKJIaIbIBAIOTCS OCHOBBI BEPOSTHOCTHOTO MBIIUIEHUS, TAK KaK Il IPOTYKTUBHOM JEATEILHOCTH B COBPEMEHHOM MHPE
TpeOyeTcst 10CTaTOYHO MPOYHasi MaTeMaTuyecKast oAroTOBKa.

TI'eomempusa — ogyH N3 Ba)KHEHIINX KOMIIOHEHTOB MaTeMaTUYeCKOro o0pa3oBaHusi, HEOOXOAUMBIN JJ1s MPUOOPETEHHsI KOHKPETHBIX 3HAHUH O
MIPOCTPAHCTBE U MPAKTUYECKU 3HAYUMBIX YMEHUH, POPMUPOBAHUS S3bIKA ONMKUCAHUS 00BEKTOB OKPYKAIOLIEro MUPA, JJIsl Pa3BUTHUS POCTPAHCTBEHHOTO
BOOOpaXeHUs M UHTYUIMH, MaTEMaTHUECKOW KyJIbTyphl yyamuxcs. M3ydeHne reoMeTpiuy BHOCUT BKJIa/l B Pa3BUTHE JIOTHYECKOT0 MbIlIUIeHUs. 3ydueHne
IpeMeTa pa3BUBAET BOOOpaKeHHE, IPOCTPAHCTBEHHBIE MTPEICTABICHUH CIIOCOOCTBYET ICTETUYECKOMY BOCIIUTAHUIO YEI0BEKa, TOHUMAaHUIO KPACOThI U
U3AIIeCTBa MATEMAaTHUECKUX PACCYXKACHUH, BOCTIPUATHIO TEOMETPUUECKUX (OPM, YCBOCHUIO Hjien cuMMeTpun. Kpome Toro, ocHOBHOM 3a/1a4eii Kypca
Tre€OMETPUH SBIIAETCS HEOOXOAUMOCTh OOECIEUNTh IPOYHOE U CO3HATEIbHOE OBJIAJICHUE YUAIlIMMHCS CHCTEMOM MaTeMaTHUYEeCKUX 3HaHUN U YMEHUH,
HEOOXO/MMBIX B TOBCETHEBHOM JKU3HU B COBPEMEHHOM OOIIECTBE, JOCTATOUYHBIX JJIS M3YUEHUsI CMEKHBIX TUCIMIUIMH U MPOJOKEeHUs oOpa3zoBanus. Kypc B
10-11 xmacce HampaBiieH Ha CHCTEMATHYECKOE H3yYeHNE CBOWCTB T€OMETPUIECKHX TeJ B TPOCTPAHCTBE, PA3BUTHE MPOCTPAHCTBEHHBIX MPEICTABICHUN
y4aluxcs, 0CBOEHHE CIIOCOOO0B BBIUUCIICHHS MPAKTHUECKU BaKHBIX T€OMETPUYECKUX BEJMUMH U JalibHEIIee pa3BUTHE JOTMYECKOTO MBIIIICHHS] YYaIIUXCsl.

TakuMm oOpa3om, B X0/J1e OCBOEHHMSI COIEpKaHMSI Kypca yJaluecs Moay4atoT BO3MOKHOCTb:
- pa3BUTH MPEICTABICHUSI O YHUCJIE U POJIM BBIYUCIIEHUH B YEJIOBEUECKOM MPAKTUKE;

- c¢(OpMHUPOBATh MPAKTUYECKHE HABBIKU BBIMOJIHEHHS YCTHBIX, TMCbMEHHBIX, HHCTPYMEHTAIBHBIX BBIYUCICHUHN, Pa3BUTh BHIYUCIUTEIBHYIO KYIbTYPY;
OBJIAJIETh CUMBOJIMYECKUM SI3BIKOM aJreOphl, BbIpaboTaTh (hOpMaabHO-ONEpaTUBHBIE alre0panyecKue yMEeHUs U HayYUThCsl IPUMEHSTh UX K PEILIEHUIO
MaTeMaTUYeCKUX U HEMAaTeMaTUYECKUX 3a/a4;

- U3YYUTh CBOMCTBA U TPa(UKH 3I€MEHTApHBIX (PYHKIIHI, HAYYUTHCS MCIIOIB30BaTh (PYHKIIMOHATBHO-TpaduyecKre IpeACcTaBIeHUs AJIsl ONMCAHUS U aHAINU3a
peanbHBIX 3aBUCUMOCTEN;



- MIOJIYYHTh MPEICTABICHHS O CTATUCTUYECKUX 3aKOHOMEPHOCTSIX B PEATbHOM MHUPE U O Pa3IMYHBIX CIIOCO0aX MX U3y4eHHs, 00 0COOCHHOCTSIX BHIBOJIOB U
MIPOTHO30B, HOCSIIUX BEPOSITHOCTHBINA XapaKTep;

- Pa3BHUTH JIOTUYECKOE MBIIUICHUE U PeYb — YMEHHSI IOTHIECKH OOOCHOBBIBATH CY>KJIEHUS, IIPOBOIUTH HECIIOKHBIE CUCTEMATH3AIUH, IPUBOIUTH IPUMEPHI U
KOHTPIIPUMEPHI, UCIIOJIb30BATh Pa3IMUHbIE A3bIKM MaTEMATHKU (CIIOBECHBIN, CUMBOJIMYECKUM, rpaduyecKuil) IUisl WIUTFOCTPAlluU, UHTEPIpETaIiH,
apryMeHTalluy 1 JI0Ka3aTeNbCTBa;

- chopmupoBaTh MpeAcTaBlieHUs: 00 N3ydaeMbIX MOHITHIX U METOAAX KaK BAKHEHIIIMX CPEICTBAX MATEMATHUECKOTO MOJICITHPOBAHUS PEATbHBIX TIPOIECCOB U
SIBJICHUH.

Henaun: M3ydyenue kypca MareMaTHKH Ha 0a30BOM YPOBHe CTaBUT CBOEH II€JIbIO MOBBICHUTH OOIIEKYJIbTYPHBIH ypPOBEHb YEJIOBEKa M 3aBEPIIUTH
(hOpMUPOBaHHE OTHOCHUTEIIHO IICIOCTHOW CHUCTEMBl MAaTEeMATHYECKHUX 3HAHUN KaK OCHOBBI JIOO0OW MPO(EeCcCHOHANBLHOW JCSITeNbHOCTH, HE CBSI3aHHOUN
HEMOCPEICTBEHHO C MAaTEMAaTUKOM.

3agaun:

— CHUCTeMaTU3UpPOBaTh CBEACHUS O YHUCIAX; U3YYUTh HOBBIC BUJbl YUCIOBBIX BBIp@XKEHUH W (QOPMYJI; COBEPIICHCTBOBATh NPAKTUYECKHE HABBIKU U
BBIYUCIIUTENILHYIO KYJIBTYPY, PACIIUPATh U COBEPIICHCTBOBATh aJreOpandecKuii anmapar, ChOPMHUPOBAHHBIA B OCHOBHOMW IITKOJIE, U TPUMEHSTH €T0 K
PELICHUI0 MaTEMAaTUYECKUX 3a/1ady;

— pacmUpUTh U CUCTEMAaTHU3UPOBATh OOIIME CBEACHUS O (YHKIHAX, OMOJHUTD KJIACC U3y4aeMbIX (YHKIUH, TPOMLUTIOCTPUPOBATH MIMPOTY IPUMEHEH Usl
(GyHKIWN 1715 ONMCAHUS M U3YYEHUS pealIbHBIX 3aBUCHMOCTEH;

— W3YYUTh CBOMCTBA IPOCTPAHCTBEHHBIX TeJ, C(HOPMUPOBAHUE YMEHUS IPUMEHSTH OTy4YE€HHbIC 3HAHUS JUIs PELICHUs IPAaKTUUYECKUX 3a/]1a4;

— pa3BHUBaTh IPEACTABICHUSA O BEPOATHOCTHO-CTATUCTHUUYECKUX 3aKOHOMEPHOCTAX B OKPYXKAIOIIEM MUPE, COBEPLICHCTBOBATH WHTEUIEKTYaJIbHBIE U
peueBble YMEHUS IyTeM 000ralieHusl MaTeMaTHYeCKOro sI3bIKa, Pa3BUTHS JIOTHYECKOTO MBIIIJICHHUS;

— O3HAaKOMUTb C OCHOBHBIMU UJECAMU U METOAAMU MaTEMaTUYECKOI0 aHAJIN3a.
MECTO KYPCA B YYEBHOM IIJIAHE

CornacHo ®epepanbHOMy 0azucHOMY y4eOHOMY IUIaHY A 0OpazoBaTeNbHBIX yupexaeHuil Poccuiickoit denepanuu st 00s3aTENbHOTO U3YYEHUs
MaTeMaTHUKHU Ha 3Tare CpelHero obiiero oopazoBanusi OTBOAUTCS Ha 6a30BoM ypoBHE — 340 1 u3 pacuera 5 4 B Heziento, 3 yaca Ha Kypc anreopsr (102 gaca B
10 xmacce, 102 yaca B 11 kmacce), 2 yaca Ha Kypc reomeTpuu (68 yacos B 10 kimacce, 68 gacoB B 11 kiacce).

JIMYHOCTHBIE, METAIIPE/IMETHBIE U ITPEAMETHBIE PE3YJIbTATBI OCBOEHUS ITPEIMETA
N3yuenune anreOpsl 1 HaYaJl MATEMAaTHYECKOTO aHAJIM3a B CTAPIIIEH MIKOJIE Ta€T BO3MOXKHOCTh JOCTIKEHHS 00 yJalOIIUMHUCS CICTYIONTUX Pe3yIbTaTOB.
Jluunocmmuuie:.

- c(hOpMUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Da3BUTHUS HAayKW; KPUTHUYHOCTb MBIIUIEHUS, YMEHHE pAaclo3HaBaTh
JIOTHYECKU HEKOPPEKTHBIE BHICKA3bIBAHMUS, OTJINYATh TUIIOTE3Y OT (paKTa;



- TOTOBHOCTh W CIIOCOOHOCTh BECTH IHAJIOT C APYTUMH JIIOJBMH, JOCTUTATh B HEM B3aMMOTIOHMMAHMS, HAXOJIWUTh OOIIHME IEIM W COTPYAHHMYATH JJIS UX
JIOCTHKCHHS,

- HaBBIKM COTPYIHHYECTBA CO CBEPCTHHKAMHM, JETBMH MIIAJIIEIO BO3pacTa, B3pOCIBIMH B 00pa30BaTEeNbHOW, OOLIECTBEHHO TIOJE3HOM, y4eOHO-
HCCIIEIOBATENBCKOM, MPOSKTHON U IPYTUX BHUIAX JIEATEIbHOCTH;

- TOTOBHOCTh U CIIOCOOHOCTh K 0Opa30BaHUIO, B TOM YHUCIIE camMO00pa30BaHUIO, HA MPOTSXKEHUM BCEH JKU3HU; CO3HATEIbHOE OTHOIIEHHE K HETPEPHIBHOMY
00pa30BaHMIO KaK YCIOBHUIO YCIEITHON MPO(EeCCHOHANBHOMN U O0IIECTBEHHOM e TETbHOCTH;

- OCTETUYCCKOC OTHOIICHHUE K MHUPY, BKIIIOYasA 3CTCTUKY 6BITa, HAaY4YHOI'oO U TCXHUYCCKOI'oO TBOPYECTBA,

- OCO3HaHHBIN BBIOOP Oymymieil mpodeccuu U BO3MOKHOCTEH pealin3aiii COOCTBEHHBIX KU3HEHHBIX TUIAHOB; OTHOIICHHUE K MPO(PECCHOHAIBHON JESITeTbHOCTH
KaK BO3MOKHOCTH Y4acCTHS B PEUICHUH JTUYHBIX, OOIIECTBEHHBIX, TOCYAaPCTBEHHBIX, OOIIEHAIIMOHATIBHBIX MPOOIEM

Memanpeomemmubvie:

- YMCHHC CaMOCTOATCIIBHO OIPCACIATh HEIW ACATCIBHOCTH M COCTABJIATH IUIAHBI JACATCIBHOCTH, CaAMOCTOATCIBHO OCYHICCTBIIATH, KOHTPOJHUPOBATH U
KOPPECKTHPOBATL ACATCILHOCTb, HMCIIOJIB30BAaTh BCC BO3MOXHLIC PECYPChlI I AOCTHXKCHUA ITOCTABJICHHBIX ueneﬁ U pfajin3dallvi IIJIAaHOB ACATCIIBHOCTH,
BBI6I/IpaTB YCHCUIHBIC CTPATCTHUU B PA3JIMYHBIX CUTYAlUAX

- YMCHHE NPOIYKTUBHO OOIIAThCS M B3aMMOJICHCTBOBATh B MPOILIECCE COBMECTHOW MESTEIbHOCTH, YUUTHIBATH MO3MIUU APYTUX YYACTHUKOB JEATCIBHOCTH,
3¢ (heKTHBHO pa3peniaTh KOH(PIUKTHI;

- BJIaJICHHME HaBBIKAMU I[103HABATEJIbHOM, Y4eOHO-HMCCIIEI0BAaTENbCKOW W IMPOEKTHON NeATeNbHOCTH, HaBBIKAMU pa3pelieHus MpodiieM; CHOCOOHOCTh U
TOTOBHOCTB K CAMOCTOSITEIbHOMY ITOMCKY METOJIOB PELICHUS ITPAKTUYECKUX 3a/1a4, IPUMEHEHHUIO Pa3INYHbIX METOA0B II03HAHUS;

-TOTOBHOCTb U CIIOCOOHOCTh K CAMOCTOSITEbHONW HH(DOPMAIMOHHO-IIO3HABATENBHON JEsITeIbHOCTH, BKIIOYAs YMEHHME OPHEHTHPOBAThCS B pa3IMYHBIX
MCTOYHUKAX UHQOPMAIMH, KpUTHUYECKH OLIEHUBATh U HHTEPIIPETUPOBATH MHPOPMAIIHIO, TOTYYaEMYIO U3 Pa3IMUHbIX UCTOYHHKOB;

- YMEHHE HCII0JIb30BaTh CPEJCTBA MH(OPMAIIMOHHBIX U KOMMYHHMKAIIMOHHBIX TexHojorui (nanee — WKT) B pemieHMM KOTHUTHBHBIX, KOMMYHUKATHBHBIX U
OpPraHM3alMOHHBIX 33Ja4 C COOJII0IEHUEM TPeOOBAHUN SPrOHOMUKH, TEXHUKH 0€3011aCHOCTH, TUTUEHBI, PECYPCOCOEPEKEHNS, TPABOBBIX U ITHUYECKUX HOPM,
HOpM MH(}OpMaIIMOHHON 0€30I1aCHOCTH;

- BJIAICHUC A3BIKOBBIMU CPCACTBAMH — YMCHUC SACHO, JIOTUYHO U TOYHO U3JIaraTb CBOIO TOUKY 3pCHHS, UCIIOJIB30BATh aJICKBATHLIC A3BIKOBBLIC CPCIACTBA,

- BJIaACHUC HaBbBIKaMU MMO3HABaTENIbLHOMN pe(pHeI(CI/II/I KaK OCO3HaHHAd COBCPIIACMBIX HCﬁCTBHfI U MBICJIUTCIIBHBIX MPOHECCOB, UX PE3YJIbTATOB U OCHOBaHHﬁ,
I'paHull CBOCTO 3HAHWA U HE3HAHW A, HOBBIX IMO3HABATCIIBHBIX 3a/1a4 U CPECACTB UX NOCTHUIKCHUS.

IIpeamerHsbIe:



[IpenmeTHbIe pe3ynbTaThl OCBOCHHUS HHTETPUPOBAHHOTO Kypca MaTeMAaTUKH OPHEHTUPOBAHBI Ha (DOPMUPOBAHKE LIEIOCTHBIX MPEACTABICHUI O MUPE U
o01Iel KyIbTYPhl 00YJaIOIIMXCS ITYTEM OCBOSHHS CHCTEMaTHIECKUX HAyYHBIX 3HAHUH U CTIOCOOOB JIEHCTBUI Ha METANPEIMETHON OCHOBE, a IPEIMETHBIE
pe3yIbTaThl OCBOCHHSI Kypca MaTeMaTHKH Ha 0a30BOM YPOBHE OPUEHTHPOBAHBI Ha 0OecieueHe MPEUMYIIECTBEHHO 001e00pa3oBaTeIbHON 1
OOMICKYIBTYpHOU MOATOTOBKH. OHU TPEIIOIATA0T:

Cc(OPMHUPOBAHHOCTH IPEACTABIECHUI O MaTeMaTHKe KaK YaCTU MUPOBOM KYyJIbTYPbl U O MECTE MAaTEMAaTUKU B COBPEMEHHOMN IIMBUIIN3ALMH, O CLIOCO0axX
OIMCAaHUs HA MATEMaTUYECKOM S3BIKE SBJICHUN PEaIbHOIO MUPA;

c(OPMHPOBAHHOCTH MPEACTABICHUH 0 MATEMaTHYECKUX MOHATHIX KaK O BAKHEHIINX MaTEeMaTUYECKUX MOJAETSAX, MO3BOJISIONINX ONMCHIBATh M N3y4aTh
pa3HbIE IIPOLIECCHI U SABJICHUS; IOHUMAaHUE BO3MOKHOCTH aKCHOMAaTHYECKOI0 IIOCTPOCHUSI MATEMaTUYECKUX TEOPU;

c(OPMHUPOBAHHOCTh IOHATHHHOTO anmnapaTa [0 OCHOBHBIM pa3jiesiaM Kypca MaTeMaTUKHU; 3HAaHUH OCHOBHBIX TEOpPEeM, (GOPMYI U YMEHHSI UX IPUMEHSTh;
YMEHUs JOKa3bIBATh TEOPEMBIL.

BJIAJICHUE METOJaMH J10Ka3aTEIbCTB U aJITOPUTMOB PELIEHUS; YMEHNE UX IPUMEHSTh, IPOBOAUTH JOKA3aTEIIbHBIE PACCYXKACHUS B XOJI€ PEIICHU 3a/1a4;
BJIA/ICHUE CTaHIaPTHBIMU IPUEMAMU PEIIEHUS PALMOHAIBHBIX U UPPALIMOHAJIBHBIX, IOKA3aTENIbHBIX, CTEIICHHBIX, TPUTOHOMETPUYECKUX YPABHEHUN U
HEPABEHCTB, UX CUCTEM; UCIIOJIb30BaHNE T'OTOBBIX KOMIIBIOTEPHBIX IPOrPaMM, B TOM YHUCJIE JJIs1 TOMCKA IIyTH PELICHUS U WIUIIOCTPALUU PEILEHUS
YPAaBHEHUN U HEPABEHCTB;

c(OPMHUPOBAHHOCTH MPEACTABIECHUI 00 OCHOBHBIX IMOHATHUSAX, UAEAX U METO/IaX MaTeMAaTHYECKOT0 aHAIN3a;

c(OPMHUPOBAHHOCTH MPEACTABIECHUH O MPoLECCax U ABJICHUSX, UMEIOIIUX BEPOATHOCTHBIN XapaKTep, O CTATUCTUYECKUX 3aKOHOMEPHOCTSX B PEaIbHOM
MHpE, 00 OCHOBHBIX ITOHATHUAX IEMEHTAPHON TEOPUHU BEPOSTHOCTEH;

c(OPMHPOBAHHOCTH YMEHHUI HAXOAUTh M OIICHUBATH BEPOATHOCTH HACTYIUICHHUSI COOBITHI B IPOCTEHIINX MPAKTHUECKUX CUTYalUIX ¥ OCHOBHBIC
XapaKTEPUCTUKHU CIIy4YalHBIX BEJIMYNH;

BJIaJICHUE HABBIKAMM MCIIOJIb30BaHUS TOTOBBIX KOMIIBIOTEPHBIX IIPOrPaMM IIPU PELICHUU 3a/1a4.

BJIaJICHUE T€OMETPUYECKON TEPMHUHOJIOTHUEN, KIIFOUEBBIMU MTOHATUAMU, METOAAMU U IIPUEMAMU;

BJIa/ICHUE OCHOBHBIMH MOHATHSAMH O IUIOCKUX U MIPOCTPAHCTBEHHBIX FEOMETPUUECKUX (PUTYpax, X OCHOBHBIX CBOWCTBAX;

c(OpMHUPOBAHHOCTh YMEHUS PACIIO3HABATh Ha YePTEkKaxX, MOJIEISIX U B PEaJIbHOM MUPE Fr€OMETPUUECKHE (PUTYPHI;

MIPUMEHEHHUE N3YUYEHHBIX CBOMCTB reOMeTpuuecKuX Guryp u Gopmysn JUisl perieHnsi FeOMETPUUECKUX 3aj1ad U 3ajiau ¢ MPaKTUYECKUM COJIEPKaHUEM;



IIVTIAHUPYEMBIE PE3YJIBTATBI U3YUEHUSA KYPCA AJITEBPBI 1 HAYAJI AHAJIU3A B 10-11 KJTACCAX.

ba3oBblii ypoBeHb

Paznen |. BbINYyCKHMK HAYYHTCS I11. BbIIyCKHHUK MOJY4YUT BO3MOKHOCTh HAYYHThCS
DJIeMeHTBbI OmnepupoBath Ha 0a30BOM ypOBHE MOHATHAMH: KOHEUHOE Onepupoeamv NOHAMUAMU: KOHEYHOE MHOICECMEBO, INeMEHM
TeopuH MHOX€ECTBO, JJIEMEHT MHOKECTBA, IIOAMHOKECTBO, IIEPECEUCHHUE U MHOHCECMBA, NOOMHONCECMEO, NepeceyeHue U 00beOUuHeHUe
MHOKECTB M | O0ObEMHEHNE MHOXKECTB, YHCIIOBbIE MHOYKECTBA HA KOOPMHATHOU MHOJICECME, YUCTOBble MHOICECMEA HA KOOPOUHAMHOU NPAMOU,
MaTeMaTh4dec | IPSIMOW, OTPE30K, MHTEPBA, OMpe30K, UHMEPBA, NOIYUHMEPBAL, NPOMEICYMOK C 8bIKOIOMOT

KOH JIOTUKH

OIIepUpOBATH HA GA30BOM YPOBHE MOHATUSAMU: YTBEPXKIECHUE,
OTPHIIAHUE YTBEP:KJICHHsI, UCTUHHBIE U JIOKHBIE YTBEPXKICHUS,
INPUYMHA, CIEICTBUE, YACTHBIN Clly4yail 0OLIero yTBep)KICHHUS,
KOHTpIIpUMED;

HAXOJIUTh MEPECCUCHHE U 0OBEIMHEHHE JIByX MHOXKECTB,
MPEJICTAaBICHHBIX IPaUUECKU HA YUCIOBON MPSIMOIA;

CTPOUTH Ha YMCIIOBOH MPSIMOH MOAMHOKECTBO YHUCIOBOTO
MHO’K€ECTBA, 33JJaHHOE MPOCTEUILIUMU YCIOBUSIMY;

pacrno3HaBaTh JIO)KHbIE YTBEPKICHMSI, OIIUOKH B PacCyKIECHUSX,
B TOM YHCJIE C UCIIOJIb30BAHUEM KOHTPIIPUMEPOB.

B noeceonesnoii scuznu u npu uzyueHuu Opy2ux npeomemos:

HCIIOJB30BaTh YHCJIOBBIC MHOXKCCTBA Ha KOOp)II/IHaTHOI\/’I HpﬂMOﬁ JUIS
OnmrucCaHusd pCajIbHBIX IMPOLCCCOB U SIBHGHHi/JI;

MMPOBOAUTDH JIOTUYCCKUC PACCYKACHUA B CUTyallUAX HOBCCI[HGBHOI\/’I
KHU3HU

mouKoll, epaghuueckoe npedcmagieHue MHOICecmas Ha
KOOPOUHAMHOU NJIOCKOCMU, ONEPUPOBAMb NOHAMUAMU:
ymeepoicoenue, Ompuyanue ymeepircoeHus, UCMUHHbLE U TOXHCHbLE
VMBepIHCOeHUsl, NPUYUHA, CTle0CmBuUe, YACMHBLU CyYall 00ue20
VMBEPICOeHUs, KORMPIPUMED, NPOBEPMb NPUHAOLEHCHOCHIb
NEeMEHMA MHONCECMBY, HAXOOUMb nepeceyenue u 00beOUuHeHue
MHOJICECME, 8 MOM HUCTIe NPEOCMABLEHHbIX 2PAPUYECcKU Ha
YUCTI0BOU NPAMOLL U HA KOOPOUHAMHOU NIOCKOCIU;

npPOBOOUMb OOKA3AMENbHBLE PACCYAHCOCHUSL OISt 000CHOBAHUSA
UCTUHHOCMU YMEEPIHCOCHULL.

B noeceonesnoii scuznu u npu uzyueHuu Opy2ux npeomemos:

ucnoavbzoeams 4uUcioevle MHoIiceCcmed HA KOOpauHClI’I’ZHOZZ l’lpﬂMOlZ
U Ha K’OOpauHClWZHOIZ nAOCKOCMU Ol ONUCAHUA PEeAIbHbLX
npoyeccos u ﬂ@ﬂeHuﬁ,'

nposooums  00Ka3amenbHvle  PACCYHCOEHUs 6  CUMYAYUAX
NOBCEOHEBHOU JHCUZHU, NPU PeUleHUlU 3a0ay U3 Opyeux npeomemos

Yuciaan
BbIpa:KeHUs

OnepupoBaTb Ha 0a30BOM yPOBHE NOHSATHUSAMHU: LIEJI0€ YHCIIO,
JIeTUMOCTh YUCell, 0OBIKHOBEHHAs JIpO0b, JeCATUYHAs IpO0b,
panroHaIbHOE YUCIIO, MPUOIMKEHHOE 3HAYCHHE YNCIIA, YaCTb, JOJI,
OTHOLIEHHE, IPOLIEHT, TOBBILICHUE U TOHWKEHUE HA 3alaHHOE YUCIIO
MPOLIEHTOB, MaclITa0; ONepUpoOBaTh Ha 0A30BOM YPOBHE MOHSTUSIMHU:
jorapudm yucia, TPUrOHOMETPUYECKasi OKPY>KHOCTh, IpalyCHast
Mepa yria, BeTUYMHA yria, 3alaHHOTr0 TOYKOH Ha

C80600HO Onepuposams NOHAMUAMU: YeL0e YUCTO, OeTUMOCTb
yuces, 00bIKHO8eHHAs OPOOb, decAMUUHAS OPoOb, PAYUOHATbHOE
YUCTI0, NPUOTUNCEHHOE 3HAYEHUe YUCIA, YaACMb, 005, OMHOUEHUe,
npoYeHm, NosvluleHUe U NOHUNCEHUE HA 3A0AHHOe YUCTIO
npoyenmos, macumao;

npueodumb npumepbsl 4ucei ¢ 3A0AHHBIMU CBOUCNEAMU




TPUTOHOMETPHUUECKON OKPY>KHOCTH, CHHYC, KOCUHYC, TAHT'€HC U
KOTaHI'€HC YTJIOB, UMEIOIIUX MPOU3BOJIbHYIO BETUYUHY;

BBITIOJIHATH apI/I(l)MeTI/I‘-IeCKI/IC HCﬁCTBHﬂ C IICJIBIMU U
panMoOHaJIbHBIMU YHCJIaMH,

BBITNOJIHATH HECTIOKHBIE TPE0O0Pa30BAHUS YMCIOBBIX BBIPAXKECHUI,
CoJIeprKalIiX CTENEeHH YUCell, JIN00 KOPHU U3 Yucell, JTU0o
norapudmbl YMces; CPaBHUBATH PAIMOHAIBHBIE YMCIIA MEXAY COOOI;
OLICHUBATh U CPAaBHUBATH C PALIMOHAIBHBIMYU YHCIAMH 3HAUCHUS
LEJIBIX CTENEeHEeH Yyncel, KopHel HaTypallbHOM CTENeHu U3 Yuce,
JOrapu(pMOB YHCEN B IPOCTHIX CIIydasix;

n300paxxaTh TOUKaMH Ha YMCIOBOW MPSIMOM LIENbIE U pallMOHAIbHbIE
4HCIIa;

I/1306pa)KaTB TOYKaMHM Ha YHMCIIOBOM HpHMOﬁ OCJIbIC CTCIICHHU YU CCII,
KOPHHU HaTypaHBHOﬁ CTCIICHU M3 YHUCCII, J'IOFapI/I(l)MLI YHCCJI B
IMMPOCTHIX CIydadx;

BBITIOJIHSITH HECJIOKHBIC MPE0Opa30BaHUS LENBIX U IPOOHO-
paroHaIbHBIX OYKBEHHBIX BBIPAKECHHUIA;

BBIPAXXAaTh B MPOCTEHIITNX CIIyYasiX U3 PABEHCTBA OJIHY NTEPEMEHHYIO
4yepes Ipyrue;

BBIYUCIIATH B ITPOCTBIX ClIydadX 3HAYCHUA YHUCIOBBIX U 6yKBeHHBIX
BI)Ipa)KCHI/H\/JI, OCYIICCTBIIAA H€O6XOI[I/IMI)IC IIOJACTaHOBKHU U
npeoOpa3oBaHus;

n300pakaTh CXEMaTHYECKU YTOJI, BEJIMYMHA KOTOPOTO BBIpaXKCHA B
rpamycax;

OLICHUBATL 3HAKN CUHYCA, KOCUHYCA, TAHI'CHCA, KOTAaHI'CHCA
KOHKPCTHBIX YTJIOB.

B noeceonesnoul scusnu u npu uzyueHuu Opyeux y4eOHvlx
npeomemos.

BBITIOJIHATDL BBIYUCIICHUA MTPU PCIICHUHA 3a/1a4 ITPAKTHYCCKOTO

oenumocmu;

onepupo6amv NOHAMUAMU. J102apuUGMm yuca,
MPUSOHOMEMPULECKASL OKPYICHOCMb, PAOUAHHAA U 2PAOYCHASA
mepa yana, 8enuduna yaaa, 3a0anHo20 Mo4Kol Ha
MPULOHOMEMPULECKOU OKPYIHCHOCMU, CUHYC, KOCUHYC, MAH2EHC U
KOMAH2EHC Y208, UMEIOWUX NPOUIBONbHYIO BENUYUHY, YUCILA € U
T, BLINOHAMb apu@dmemuyecKue 0eticmeus, couemas yCmHuble u
RUCbMEHHbLE NPpUEMbl, NPUMEHSAA NPU He0OXO00UMOCIU
8bINUCTUMENbHBIE YCMPOUCMEA,

HAX00UMb 3HAYEHUS KOpHA Hamypaﬂbﬂoﬁ cmeneHu, cmenenu ¢
PAUUOHATIBHbIM noKaszamejem, ﬂoeapuqua, UCNOJIb3YA npu
HeobXx00UMOCMU bIYUCTIUMEIbHBLE ycmpodcmea;

noJjib3068AmMuvCA OI/;QHKOIZ u npukudkoﬁ npu npakmu4eckKux
pacuemax;

NPOBOOUNMD NO UIBECIMHBIM POPMYIAM U NPABUIAM
npeoodpazoeanuusi OYK8EHHbIX 8bIPANCEHUL, BKIOUAIOWUX CIENneHl,
KOPHU, 102apUPMbL U MPULOHOMEMPUYECKUe QYHKYUU,

HAX00UMb 3HAYEHUsL YUCTOBLIX U OVKBEHHBIX GbIPANCEHUL,
ocyuecmasis Heobxooumvie NOOCMAHOBKU U NPeoOPa308aHUsL;

u306pa9fcamb cxemamudecku yeoaia, eelUduUrA

8bIpadiCcena 6 2padycax unu paouaHax,

Komopo2co

ucnojavzoeamsv npu  pewerHuu 3a0ay  mabnuyHbvle 3HAYEeHUs

MPUSOHOMEMPUUECKUX PYHKYUL Y208,

BbINOIHAMb NEPEBO0 BeNUYUNBL Y2Id U3 PAOUAHHOU MepPbl 8
2paodycHyo u 0opamHo.

B noseceonesnotl scusnu u npu uzyueHuu Opyeux y4eOHvlx
npeomemos.

BbLINOIHAMb 0CUCMBUSL C YUCTIOBBIMU OAHHbIMU NPU PeuleHUU 3a0ay
NPAKMUYECcKo20 Xxapakmepa u 3a0a4 U3 pasiuyHvlx obnacmeu




Xapakrepa,

BBITIOJIHSITH MPAKTUYECKUE PACUETHI C UCTIOIB30BAHUEM MPU
HEOOXOAMMOCTH CIIPABOYHBIX MATEPUATIOB U BHIYUCIUTEIIbHBIX
YCTPOMCTB;

COOTHOCHUTD pC€aJIbHBIC BEIMUYWHBI, XapaKTCPHUCTUKH 00BEKTOB
OKpYKaromero M1upa ¢ X KOHKPpETHBIMU YU CJIOBBIMU 3HAYCHUSAMMU,

UCIIOJIb30BaTh METO/IbI OKPYTJICHHUS, TPUOIMKEHUS U IPUKUIKHU TIPH
pELIECHUHU IPAKTUYECKUX 3a/1a4 [IOBCEJHEBHOU KU3HU

3HCIHMI/7, UCNOob3YA npu Heobxooumocmu Cnpaeo4Hble mamepuasl
u evlyuciumeslibHvle yCI’npOIZCI’I’ZGG,'

OYeHUBaAMyb, CPABHUBAMD U UCNONL306ANMb NPU PEULeHUU
NPAKMUYECKUX 3a0a4 YUCT08ble 3HAUEHUS PEANIbHbIX GeNUYUH,
KOHKpemHble YUCL08ble XapaKmepucmuKku 00beKmos
OKpYHCaAOUie2o Mupa

YpaBHeHus u
HepaBeHCTBa

Pemiate nuHelHbIe ypaBHEHHS U HEPABEHCTBA, KBaJIpaTHbIE
YpaBHEHUS;

pemars Jiorapupmudeckue ypasHenus suaa l0g , (bx +c) =d u
npocreiiime HepaBeHcTBa Buaa 10g , X <d;

pelaTh oKasaTelbHbIe ypaBHeHnus, Buaa a> = d (rae d MoxHO
TPeCTaBUTh B BUJIE CTENIEHU C OCHOBAHMEM ) M MPOCTEHIIINE
HepaBeHcTBa Buia @° <d (rze d MOKHO IIPeCTaBUTH B BUJIE CTENEHH
C OCHOBAaHHUEM a);.

MPUBOJIUTH HECKOJIBKO IPUMEPOB KOPHEUN MPOCTEUIIETO
TPUTOHOMETPUUECKOI0 ypaBHEHUS BUAA: sin X = &, COS X = a, tg X = a,
Ctg X = @, rie a — TabIMYHOE 3HAYEHHUE COOTBETCTBYIOIIECH
TPUTOHOMETPUUECKON (QYHKITHH.

B nosceonesnoii sorcusnu u npu uzyyeHuu opyeux npeomemos:

COCTAaBJISITh M pEIIaTh YpPAaBHEHHS M CUCTEMbl YpaBHEHUU IIpU
PELICHUH HECIIOKHBIX TPAKTUYECKUX 3a1a4

Pewams PAyUOHAIbHblE, NOKAszanejlbHsvle U JlOdeu@MULIeCKue
YpaeHeHus U HepaeeHcmed, npocmeﬁmue uppayuorajlbHble U
mpucoHomMenpuiecKue ypasHeHusl, HepaseHcmea u ux cucmemabl,

UCNONB3068AMb MEMOObl PeuleHUsl YPABHEHUL: NPUeoeHUe K 8UOY
«Npou3eedeHUe paeHo HYII0» UIU «YACMHOE PAGHO HYII0», 3aMeHA
nepemMenHbIX;

UCNONBb308aMb MEMOO UHMEPBANIO8 OISl PEULeHUs HePABEHCME,
ucnonb306ams epaghuyecKuti Memoo 07 NPUOIUINCEHHO2O
peuienus ypasHeHull U HepageHCcme;

usobpasxicamov Ha MPUOHOMEMPUYECKOL OKPYHCHOCMU
MHOIICECMBO peueHUll NPOCMEUUUX MPULOHOMEMPULECKUX
VPaeHeHUll U HepaseHCms;

8bINOIHAML 0OMOOP KOPHEU YPAGHEHUll UNU peuleHUll HepABeHCME 8
coomeemcmeuu ¢ OONOJIHUMENbHBIMU YCIOGUAMU U
02PaHUYeHUAMU.

B noseceonesnotl scusnu u npu uzyueHuu Opyeux y4eOHvlx
npeomemos.

COCMAsIAMb U peulams YpasHeHus, CUCmeMbl YPasHeHUl U
HEepaseHCcmea npu peuleHuu 3a0ay Opyeux y4eonvix npeomemos;




UCRONBb308aMb YPABHEHUS U HEPABEHCMEA OJisL ROCIMPOEHUSL U
UCCIe008aHUSL NPOCMEUUUX MAMEMAMUYECKUX MOOEIIel PealbHbLX
cumyayutl uiu NPUKIAOHbIX 3a0a4;

YyMemb UHMePNPemupo8amy NOLYYEHHbIU NPU peuleHul
VPABHEeHUsl, HEPABEHCMBA U CUCTNEMbl Pe3YIbIam, OYeHUBAMb
€20 npasoonododue 8 KOHmMeKcme 3a0aAHHOU PealbHOU CUMYayuu
UIU NPUKIAOHOU 3a0adu

DOyHKIUUHA

OmnepupoBaTh Ha 6a30BOM ypOBHE MOHATHSIMU: 3aBUCUMOCTb
BEJINYMH, (QYHKIHUS, apTYMEHT U 3HaueHHE (PYHKINHU, 001aCTh
OTIpeNIeNIeHUs] 1 MHOKECTBO 3HAUYCHUH (PYHKITUH, TpauK
3aBHCUMOCTH, rpaduk GyHKIHUU, HYJIN GYHKIIUU, TIPOMEKYTKH
3HAKOMOCTOSIHCTBA, BO3PACTAHHE HAa YMCIOBOM IPOMEKYTKE,
yObIBaHHE Ha YHCIIOBOM MPOMEXKYTKE, HAUOOJIbIIIee U HAUMEHbBIIIEe
3HaYeHHne (PYHKINU Ha YUCIOBOM MIPOMEXKYTKE, IEPUOINIECKAS
byHKIMS, IEPUO/T;

OIepUpoBaTh Ha 6a30BOM YpOBHE MOHATUAMU: NpsiMasi U oOpaTHas
IPONOPLHUOHATIBHOCTD JIMHEHHAs, KBalpaTU4Has, JiorapupmMuieckas
U TI0Ka3aTesibHas QYHKIUU, TPUTOHOMETpUUECKHE QYHKIIUU;

pacrno3HaBaTh rpaQuKu JIeMEHTapHbIX QYHKIUN: TPSIMON U
00paTHOM MPOMOPIMOHATEHOCTH, TMHEHMHON, KBaIPAaTUIHOM,
jgorapupMHUUecKoi U MmokazareabHou QyHKIUH,
TPUTOHOMETPUUYECKUX (YHKLUH;

COOTHOCUTH TpaUKH dJIEMEHTAPHBIX (PYHKIIHIA: IPSMOI U 00paTHOM
MIPONIOPLIMOHATIBHOCTH, TUHEUHOW, KBAIPaTUYHOM,
Jorapu(pMHUECKON U MOKa3aTeIbHON (DYHKIIMH,
TPUTOHOMETPHUECKUX QYHKIIHH ¢ HopMyIamMu, KOTOPEIMH OHU
3aJ1aHBbI;

HAXOJUTh [0 TpapuKy NpUOINKEHHO 3HAUCHUSI (PYHKLIUU B
3a/laHHBIX TOUYKAX;

OTIpeNieNATh 1o rpaduKy CBOWCTBA PYHKUUU (HYIH, TPOMEKYTKH
3HAKOMOCTOSIHCTBA, TPOMEKYTKH MOHOTOHHOCTH, HAauOOJIbIINE U

Onepuposams NOHAMUAMU: 3A6UCUMOCTG GETUYUH, DYHKYUS,
apeymenm u 3Hadenue QyHKyuu, 001acmov onpeoeieHus u
MHOIHCECMB0 3HAYEHUN PYHKYUU, SPAPUK 3A8UCUMOCIU, 2PAPDUK
@yukyuu, Hyau GYHKYUL, RPOMENCYMKU 3HAKONOCMOAHCMEA,
go3pacmanue Ha YUCI080M NPOMedHCYmKe, YObleanue Ha YUCTO80M
npomedicymke, Hauboabuiee U Haumenbliee 3HavyeHue QYHKyuu Ha
YUCTI080M NPOMEINHCYMEKE, NepuoouUyecKas QyHKyus, nepuoo,
yemmnas u Heyemuas YYHKyuu;, onepuposams NOHAMUAMU. NPAMAs
u 06pamuas NPONOPYUOHANLHOCb, TUHEUHAS, K8BAOPAMUYHAS,
no2apupmuyeckasn u noKa3amenbHas yHKyuu,
mpuzoHomMempuieckue QYHKYUulU, onpeoensams sHa4eHue QyHKyuu
NO 3HAYEHUIO ap2yMeHma Npu PasIudHbIX CHOCOOAxX 3a0aHUS.
@dyHKYUU; cmpoums 2paguKy U3yUeHHbIX QYHKYUL,

ONUCHIBAMb NO SPAPUKY U 8 NPOCMEUUUX CLYYAX NO Gopmyne
noseoenue u ceouUcmea QyHKYutl, Haxooums no 2paguxy GyHKyuu
HauboIbuue U HAUMEHbULUE 3HAYEHUS,, CIPOUMb ICKU3 2padura
@dynryuu, yoosiemsopsoweri npUeeoeHHoMy HAbopy YCI08Ull
(npomedicymku 803pacmanus/yoviéanus, 3HaveHue QyHKyuu 6
3a0aHHOU MOUKe, MOUKU IKCIMPEMYMOS, ACUMNMOMbL, HYIU
@yHukyuu u m.o.);

peuwiams ypasHeHus, npocmenuiue cCucmemsl ypagHeHul,
UCNONIL3YSA CBOUCMBA PYHKYUL U UX 2PAPUKOE.

B noeceonesnoll scusHu u npu u3yueHuu Opyeux y4eOHvix
npeomemos.




HAaUMCHBIIINUEC 3HAYCHUA U T.H.);

CTPOUTH ACKH3 rpaduka GyHKINHU, YAOBICTBOPSIOLICH
NPUBEJICHHOMY Ha0OpY yCIOBUH (MIPOMEXYTKH BO3pacTaHus /
yObIBaHUs, 3HaUeHUE (PYHKIMH B 3aJJaHHOM TOYKE, TOUKH
9KCTPEMYMOB U T.]I.).

B nosceonesnoii sorcuznu u npu uzyyeHuu opyeux npeomemos:

OTIpeNeNATh 1o TpaduKaM CBOICTBA pealbHBIX MPOIECCOB U
3aBUCUMOCTEH (HanOOJbIINEe U HAUMEHBIINE 3HAUE€HUS, IPOMEXKYTKH
BO3pacTaHus U yObIBaHUsI, IPOMEXKYTKH 3HAKOIIOCTOSIHCTBA U T.11.);

HHTCPIIPCTUPOBATDH CBOMCTBA B KOHTEKCTE KOHKpCTHOﬁ
HpaKTI/I‘leCKOﬁ CUTyalluu

onpeoensimos no epaghuram u UCNOIb308aMb 05l PeUleHUs.
NPUKTAOHBIX 3A0ay CBOUCMBA PEAbHBIX NPOYECCO8 U
3asucumocmeti (HauboIbUUe U HAUMEHbUIUE 3HAYEHUS,
NPOMENCYMKU 803PACMAHUSA U YObI8AHUSL (DYHKYUU, NPOMEINHCYMKU
3HAKONOCMOSHCMEA, ACUMNIMONbL, NEPUOO U M.N.);

UHmepnpemuposdaniob ceolcmea 8 KOHmMeKcme KOHern’IHOL?
npaKmulzeCKoﬁ cumyayuu,;

onpeodensams no epapuxam npocmeriviue XapaKmepucmuKu
NepuUoOUYeCcKUx npoyeccos 8 OUOL02UU, IKOHOMUKE, MY3bIKe,
paouocssasu u op. (amniumyoa, nepuoo u m.n.)

DIeMeHThI
MareMarudec
KOIro aHAJIHN3a

OnepupoBaTb Ha 6a30BOM ypOBHE MOHATUSMU: IPOU3BOIHAS
GbyHKIIMY B TOUKE, KacaTtenbHas K rpaduky GyHKIUHU, IPOU3BOIHAS

byHKINY;

OTpeNieNATh 3HaYeHUe MPOU3BOAHON (PYHKIIMH B TOUKE 110
U300pakeHHIO KacaTelIbHOW K rpadKy, IPOBEICHHON B 3TOW TOUKE;

pelaTh HeCI0XKHbIE 3a7ja4l Ha IPUMEHEHHUE CBSI3U MEXY
IPOMEXYTKAMHU MOHOTOHHOCTH M TOYKaMH 3KCTpeMyMa (QYyHKIIUH, C
OJIHOH CTOPOHBI, U MPOMEKYTKAMH 3HAKOIIOCTOSHCTBA U HYJIIMU
MPOU3BOIHON 3TON (QYHKIUU — C APYTOil.

B nosceonesnoii sorcusnu u npu uzyyeHuu opyeux npeomemos:

MOJIb3YACh TpadMKaMU, CPaBHUBATh CKOPOCTH BO3pacTaHus (pocra,
MOBBILICHUS, YBEJIMUEHUS U T.I1.) UJIM CKOPOCTH YObIBaHUS (T1aeHUS,
CHIDKEHUSI, yMEHBIICHUS U T.11.) BEIMYMH B PEaJIbHBIX MPOLIECCaXx;

COOTHOCHTD I'paMKi peabHbIX MPOLECCOB M 3aBUCUMOCTEH ¢ UX
ONMCAHUSAMH, BKIIIOUYAIOLIMMH XapaKTEPUCTUKU CKOPOCTH U3MEHEHHUS
(OBICTpBIIi POCT, MJIABHOE MMOHUKEHUE U T.I1.);

Onepuposams noHamusamu. npou3eo0Has PYHKYuu 6 mouxe,
Kacamenvhas K 2paguxy @yHKyuu, npouseooHas YyHKyuu,

BLIYUCAMD NPOU3BOOHYI0 OOHOUNEHA, MHO20YIeHA, K8AOPAMHO20
KOPHS, NPOU3BOOHYIO CYMMbL PYHKYULL,

BLIYUCTAMb NPOUZBOOHBLE DNEMEHMAPHBIX DYHKYUU U UX
KOMOUHAYUL, UCNONIb3YS CNPABOUHbIE MAMEPUATbL,

uccne008ams 8 NPOCMeUWUX Cayuasx QyHKyuu na
MOHOMOHHOCMb, HAXOOUMb HAUDOIbLUIUE U HAUMEHbLUUE 3HAYEHUS
@yukyuil, cmpoums epapuKu MHO20UNEHO8 U NPOCMEUUUUX
PAYUOHATbHBIX PYHKYULL C UCNONIb308AHUEM ANNApPama
Mamemamu4ecko20 aHantusd.

B noeceonesnoii scuznu u npu uzyieHuu opy2ux y4eOHoix
npeomemos:

peuiams NPUKIAOHble 3a0adu U3 OUOI02UU, PUIUKU, XUMUL,
IKOHOMUKU U OPY2UX NPeOMEMO8, CEA3AHHbIE C UCCIEO08AHUECM




MCIOJIb30BaTh TpaduKU PeabHBIX MPOLECCOB IS PEIICHUs
HECJIOKHBIX MPUKJIAJHBIX 3a/1a4, B TOM YUCIIE OMPEeNiss [0 rpapuKy
CKOPOCTb X0/1a ITpoLecca

xapakmepucmuk pedjlbHblX npoyeccos, HaxoxcoeHuem
HAUOONILIWUX U HAUMEHbULUX 3Haquuﬁ, CKopocmu U YCKOpeHU: U
m.n.,;

UHMeEPnpemuposams noJiyyeHHble pe3yibmanmol

Crarucruka
U Teopus
BEpPOSITHOCTE
M, JIOTHKA U
KOMOMHATOP
HKa

OnepupoBath Ha 6a30BOM YpOBHE OCHOBHBIMHU ONHCATEIHHBIMU
XapaKTepUCTUKAMU YHCIOBOro Habopa: cpenHee apupmMeTuiecKkoe,
MeraHa, HanOoJIbIllee ¥ HANMEHBIIee 3HAUCHUS;

OIepupoBaTh Ha 6a30BOM YpOBHE MOHATUSMU: YACTOTA U
BEPOSITHOCTH COOBITHS, CITyYaifHbII BEIOOP, OTBITHI C
PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMU COOBITHSIMU;

BBIYHUCIIATL BCPOATHOCTHU COOBITUH Ha OCHOBE moacuceTra 4ucia
HCXOA0B.

B noeceomnesnotl scusnu u npu uzyuenuu Opyeux npeomemos:

OILICHUBATh U CPABHUBATH B MMPOCTHIX CIy4asiX BEPOATHOCTH COOBITHIA
B peaJIbHOM JKHU3HH;

YUTaTh, COMIOCTABIISTh, CPABHUBATH, UHTEPIPETUPOBATH B MPOCTHIX
CIIy4asiX peajbHble JaHHbIE, IPECTABIEHHbIE B BUJIE TaOIHII,
Jyarpamm, rpaukoB

Hmemwb npedcmasnenue 0 OUCKPEMHbBIX U HENPEPLIBHBIX
CHIYYAUHBIX 8EIUYUHAX U PACHPeOeIeHUsX, O He3A8UCUMOCTU
CHIYYAUHBIX 8EIUYUH,; UMEMb NPe0CcmasieHue 0 MamemamuiecKkom
024CUOAHUU U OUCNEPCUU CTYHAUHBIX BEIUYUH, UMEMb
npeocmasiieHue 0 HOpMalbHOM pacnpeoesieHuu U npumepax
HOPMAbHO PACNPEOesieHHbIX CTIVYAIHbIX GeNUYUH,

norumamsbs Cynib 3aKOHA bonbuuUx yucen u 6bl60p0’{H020 Mmemooa
UsMeperus 6€p0ﬂmH00m€ZZ,'

umenio npedcmaeﬂeHue O6yC.7106H01/7 eeposimHocmu u o NoAHOU
BEPOAMHOCMU, NPUMEHANb UX 6 peUlLeHUU 3610611{,' umemnbv
npedcmaeﬂeHue 0 BAICHBIX YACMHBIX 8UOAX pacnpedeﬂeﬂuﬁ u
NPUMEHRANTb UX 6 pEULEHUU 3610611{,'

umems npedcmasienue 0 KOpperayuy C1y4aiHblx 6eIU4UH, O
JIUHEHOU pe2peccul.

B noeceonesnoii scuznu u npu uzyueHuu Opy2ux npeomemos:

BbIUUCTIAMb UTIU OYEeHUBAMb B6EPOAMHOCTU cobvimuil GpeajleOﬁ
HCU3HU,

8b10UpaAMb NOOX0OsAUUE MEMOObL NPEOCMABIeHUs. U 0OpabomKu
OAHHBIX,

ymenib peulanto HECJ024CHble 3a0a4u Ha NPpUMEHEHUE 3AKOHA
bonvuuux yucen 6 coyuojiocuu, cmpaxoeaHuu, 3()pa600xpaHeHuu,
obecneyenuu He3onacHoCcmu HaAceleHUs 8 ’~lp€36‘bl’{alel)l}C
cumyayusix




TexcToBbBIE
3124

Pemarts Hecn0XKHBIE TEKCTOBBIC 3aa4u pa3HbIX TUIIOB,

AHATM3UPOBATH YCIOBUE 33JIa4H, IPH HEOOXOIUMOCTH CTPOUTH JIJIst
€€ pEUICHUs] MaTEMATHYECKYIO0 MOJIEIIb; HOHUMAMb U UCTIOJIB30BATh
JUTSL PEIICHUS 3a/1a4i WH()OPMAIIHIO, TIPEICTABICHHYIO B BUJIE
TEKCTOBOW U CUMBOJILHOM 3aIHUCH, CXEM, TaOJIULI, AUArpaMmM,
rpauKoOB, pUCYHKOB;

JIEICTBOBATH 110 AJITOPUTMY, COIEPIKAILIEMYCS B YCIIOBUHU 33]1a4H;
HCIIOJIb30BAaTh JIOTHUECKUE PACCYKICHUS MPU PELICHUH 33/1a4H,
paboTaTh ¢ N30BITOYHBIMU YCIOBUSMHU, BIOUpas U3 Bceil
uH(pOpMalnK, TaHHbIe, HEOOXOUMBIE JJIs PEIICHUS 3aauu;
OCYIIECTBIISITh HECIIOKHBIHN mepedop BO3MOXKHBIX PEICHUI, BEIOUpas
U3 HUX ONTUMAIIBHOE 110 KPUTEPHUSIM, CPOPMYITUPOBAHHBIM B
YCIIOBUU;

AQHAJIM3UPOBATh U UHTEPIPETUPOBATH ITOIYYEHHBIE PELICHUS B
KOHTEKCTE YCJIOBHUS 3aJ1a4M, BbIOUpATh PELICHUS], HE
IIPOTUBOpEYAINE KOHTEKCTY;

peliaTth 3a/1aud Ha pacyeT CTOMMOCTH MOKYIIOK, YCIIYT, MOE30K U
T.IL;

pemaTb HECIOKHBIC 3a1a4i, CBA3aHHBIC C NOJICBBIM Y4aCTHEM BO
BIaACHHUHU (I)HpMOfI, MMpEATNIprUATUCM, HCABUKUMOCTBIO;

pemaTh 3a/la4r Ha ITPOCTHIC ITPOLICHTLL (CI/ICTCMBI CKHIOK, KOMI/ICCI/II/I)
" Ha BBIYUCJIICHUC CJIOKHBIX IIPOLUCHTOB B PA3JIMYHBIX CXEMaAX
BKJIaA0B, KPEAUTOB U UIIOTCK;

pelaTh NpakTHYeCKHe 3aJaui, TpeOyrolire UCIOIb30BaHus
OTpHULATENIbHBIX YHCEN: Ha ONpE/IesIeHEe TeMIIepaTyphl, Ha
orpeziesieHue MOJ0KEHUI Ha BpeMEHHOM ocH (710 HaIIel 3pbl 1
1ocJie), Ha JIBM)KEHUE JICHEeKHBIX CPEICTB (IIPUXO0A/pacxo), Ha
oTpeieIeHue TITyOUHBI/BBICOTHI U T.11.;

HCIIOJIb30BaTh MOHATHE MaciTada I HAaXOXIACHUA paCCTOSIHI/Iﬁ n
JJIMH Ha KapTax, IjiaHaX MCCTHOCTH, IJIaHaX HOMeIJ_IeHI/II\/'I,

Pewamo 3a0auu pasnvix munos, 6 mom yucie 3a0aqu
NOBbIULEHHOU MPYOHOCMU,

8b10UPAMb ONMUMATLHBLL MEMOO PeueHls 3a0a4l,
paccmampusas paziuyHvle Memoobl;, Cmpoums MOOelb peuleHUs
3a0a4u, NPo8oOUMb OOKA3AMENbHbLE PACCYHCOCHUSL,

peuiams 3a0ayu, mpeodyroujue nepebopa apuanmos, npo8epKu
Yenosuil, 6b100pa ONMUMATLHO2O0 pe3yIbmama,

anaiusupoeams U uHmepnpemupoeams pes3)ylbmamasl 6
KOHmeKcme yciloeus 361061'%{, 6bl6upal’l’Ib peutenust, He
npomueopedaujiue KOHmexKcmy,

nepesooums npu peuleHuu 3a0adu UHGoOpmMayuio uz 00HoU hopmol
8 Opy2y10, UCNONIb3YS NPU He0OX0OUMOCTNU cCXeMbl, Mabauybl,
epaguru, ouazpammo;

B nosceounesnoii ocuznu u npu usyueHuu opyux npeomemos:

peuiams npakmuyeckue 3a0ayu U 3a0ayu u3 Opyeux npeomemos




BBIKpOIKax, Mpu paboTe Ha KOMIIBIOTEPE U T.II.
B nosceonesnoii soicusnu u npu uzyyeHuu opyeux npeomemos:

pe€umiaTe HECIOXHBIC IPAaKTHYCCKHUE 3aJady, BO3HHKAOIIUE B
CUTyalusx HOBCGI[HGBHOI\/JI KHU3HHU

I'eomeTpusi OnepupoBath Ha 0a30BOM ypOBHE MOHSATHSAMH: TOUYKA, MIPsMas, Onepuposams noHaAmMuAMU. MOYKA, NPAMAZL, NIOCKOCHb &
IUIOCKOCTh B IIPOCTPAHCTBE, apaJlJIEIbHOCTh U npocmpancmee, napaiielbHoCny U NePReHOUKYIAPHOCIb NPAMbBLX
NEePHEHANKYIISIPHOCT MPSIMBIX U IJIOCKOCTEH; pacro3HaBaTh u niockocmelti;

OCHOBHBIC BUJIbl MHOT'OI'PAaHHUKOB (HpI/I3Ma, nupamujaa,

. npuMeHamy O0Jifl peuleHuss 3a0ay ceomempuyecKkue haxmol, eciu
MPsIMOYTOJIBHBIN Mapaienenumnen, Kyo);

VCIL08USL NPUMEHEHUsL 3A0AHbL 8 IBHOU hopme, peuams 3a0ayu Ha
n300paxarh u3ydaemble GUTYPHI OT PYKH U C MPUMEHEHUEM HAXO0JICOCHUE 2eOMEMPULECKUX BEIUHUH NO 00PA3YaAM UTU
MPOCTHIX YEPTEKHBIX HHCTPYMEHTOB; aneopummam,; 0eiams (6bIHOCHbIE) NIOCKUE YEPMENCU U3
PUCYHKOB 00BEMHBIX (Pucyp, 6 mom Yucie puco8ams U0 C8epxy,
COOKY, cmpoums ceyetuss MHO202PAHHUKO8, U36IeKAMb,
UHmMEPNPEeMUpo8ams U Npeobpaz06vbl8amb UHPOPMAYUIO O
U3BJICKaTh HH(POPMAIIHIO O TPOCTPAHCTBEHHBIX TEOMETPUICCKUX 2eomempuyeckux uaypax, npeoCmasientyio Ha Yepmedtcax;
(urypax, IpeACTaBIECHHYIO HA YepTeXkKaxX U PUCYHKAX; NpUMeHAmb 2eomMempuyeckue paxmol 05l peuleHus 3a0a4, 6 mom
yucie npednonazarwux HeCKOIbKO UWa208 peuenus, Onucbl8amy
83AUMHOE PACNONONCEHUE NPAMBIX U NIOCKOCHEl 8
npocmpancmee;

JienaTh (BBIHOCHBIE) TUNIOCKUE YEPTEIKU M3 PUCYHKOB IMPOCTHIX
00BeMHBIX GUTYp: BUJ CBEPXY, COOKY, CHHU3Y;

npuMeHsTh TeopeMy [Indaropa npu BEIYUCIEHUH JIEMEHTOB
CTepeOMeTpUIECKUX GUryp;

HaXOJUTh 0OBEMBI U IUIOLIA/IM TOBEPXHOCTEN MPOCTEUIIINX POpMyIUPOBaMS CROTICMEA U NPUSHAKY PUZYD;
MHOT'OI'PaHHHUKOB C IPUMEHEHUEM (HopMyIT;

00KA3bl8AMb ceomempuvecKkue ymeepofcdenwl;
pacino3dHaBaTb OCHOBHBIC BU/IbI TCJI BPAILICHU A (KOHYC, HUIIMHAP,

cdepa u map); énadems cmaHOapmHoll Kiaccuguxkayuel npocmpanHCmeeHHbIxX

. . Queyp (nupamuovl, npuzmvl, napaiierenuneowl);
HAXOJUTh 00BEMBI U IIJIONIAN TIOBEPXHOCTEH MPOCTEHIIINX

MHOTOTPAaHHHUKOB M TE€J BPAIICHUS C IPUMEHEHUEM (OopMyIL. Haxoo0ums 00veMbl U NIOWAOU NOBEPXHOCTEN 2EOMEMPUYECKUX
mejl ¢ npumeHeHuem hopmys;

. BLIYUCTAMY PACCMOAHUSA U Y2bl 8 NPOCMPAHCMEBE.
B noeceonesnotl scuznu u npu uzyueHuu Opy2ux npeomemos:

COOTHOCHUTbH a0CTPaKTHbIE FEOMETPUUECKHUE MOHITHS U (DAKTHI C
peabHBIMU KU3HEHHBIMH 00BEKTAMH U CUTYAIIUsAMH, B nosceonesnoii orcuznu u npu usyveHuu opyux npeomemos:




HCIIOJIb30BaTh CBOMCTBA MPOCTPAHCTBEHHBIX T€OMETPUUYECKUX PUTYD
JUTSL peIlIeHUs TUTIOBBIX 3a/1a4 MPAKTUYECKOr0 COACPIKaHMUS;

COOTHOCHTbD IUIOIIAAN MTOBEPXHOCTEH TeI 0OAMHAKOBON (hOPMBI
pa3IM4YHOIO pa3Mepa;

COOTHOCHTB 00BEMBI COCY/IOB OJJMHAKOBOM (DOPMBI pa3inyHOro
pasmepa;

OIICHUBATh (POPMY MPABUILHOTO MHOTOTPAHHUKA MTOCIIE CITHIIOB,
Cpe30B | T.1I. (ONpEeeATh KOJIMYECTBO BEPIUINH, pedep U rpaHei
NOJTY4EHHBIX MHOTOTPAaHHUKOB)

UCNONB308AMb CBOUCMBA 2EOMEMPUYECKUX ucyp O/ peulenus
3a0a4 NPAKmMuyYecKko20 xapakxmepa u 3a0ay u3z opyaux ooiacmetl
3HaHUU

BexkTophl OnepupoBaTh Ha 6a30BOM YpOBHE TIOHATHEM JCKAPTOBBI Onepuposamv noHAMUAMU 0EKAPMOBbl KOOPOUHAMDbL 6
KOOPAMHATHI | KOOPJMHATHI B IPOCTPAHCTBE; NPOCMpPancmee, 6eKmop, MOOYib 6eKMOPA, PABEHCMBO 8EKMOPOS,
B KOOPOUHAMbL 8eKMOPA, Y201 MeXCOY 8eKMOPAMU, CKANAPHOE
NMPOCTPAHCTB HAXO)HTh KOODIMHATEL BEPIIMH KYO2 H IPAMOYTOILHOIO npoussedeHue 6eKmMopos, KoLIUHeapHvle 6eKMopbl,
napaiesienue/a
¢ HAXo0ums paccmostue mexcoy 08yMs MouKamul, CyMmy 6eKmopos
U npouseederue 6eKmopa Ha YUCo, Y20 MeNcOy 86eKmopamu,
cKanapHoe npousseoeHue, packiaobléams 6eKmop no 08ym
HEKOJLIUHEeAPHbIM 8EKMOPAM;
3a0a6amsv NIOCKOCMb YPAGHEHUEM 6 0eKaPMOoBOU CUcmeme
KOOpOuHam;
pewams npocmeiuiue 3a0aiu 86edeHuem 6eKmopHo2o b6asuca
MeToabl [TpuMeHsITh U3BECTHBIE METOBI IPU PEIICHUU CTaHIAPTHBIX Hcnonvzosams ocHosHbIE MemoObl 00KA3amenbCmad, npo8ooUms
MaTeMaTHKH | MaTeMaTUYEeCKHX 3a/1aY; 00KA3aMenbCmeo U 8bINOHAMb ONPOBEPAHCEHUE,

3aMeyaTh U XapaKTEePU30BaTh MATEMAaTUYECKUE 3aKOHOMEPHOCTH B
OKPYKaIOIIEH N1EUCTBUTENBHOCTH;

IIPUBOAUTH MPUMEPHI MATEMATUYECKNX 3aKOHOMEPHOCTEN B
IIPUPOJE, B TOM YUCIIE XapaKTEPU3YIOLIUX KPACOTY U COBEPILLIEHCTBO
OKPY’KaroIller0 MUPA U MMPOU3BEICHUNA HCKYCCTBA

NPUMEHSMb OCHOBHBLE MEMOObl PEULCHUSL MAMEMAMULECKUX
3a0ay;

HA OCHOBE MAMEMamuyecKux 3aKkOHOMepHOCmell 8 npupooe
Xapaxkmepuzo8ams Kpacomy u COGEPULEHCMBO OKPYAHCAIOUJe20
MUpa u npoussedeHUll UCKycCmea, npUMeHams npocmeuuiue
npocpamMMHble CPeOCmaa U INeKMpPOHHO-KOMMYHUKAYUOHHbBLE
cucmemvl NPU peueHuy MamemamudecKux 3a0a4




YYEBHO-TEMATHUYECKHWH IJIAH KYPCA AJITEGPBI 1 HAYAJI AHAJIM3A

ITporpamma paccunrtana: B 10 kiaacce Ha 102 yaca (3 yaca B Hememo), B 11 kiracce Ha 102 yaca (3 yaca B HeJ1eJ1o).

10 kaacc
Ne
Paszpnen KosmuecTBo yacos
n/n
1. [ToBTOpeHme Kypca anredpsl 7-9 kinacca 6
2. JlelicTBUTEIIbHBIC YHCIIA 11
3. Crenennast pyHKIUS 12
4, [TokazarenbHast QyHKIUS 12
5. Jlorapudgmuueckas QyHKIuS 15
6. Tpuronomerpuyeckue GopmMysl 23
7. Tpuronomerpuieckue ypaBHEHUS 16
8. HTorosoe noBTopeHue Kypca areOpsl 1 Hadaia aHanuza 10 kiacca 7
Uroro: | 102
11 kace
Ne
Pasznen KosmmmuecTBo yacos
n/n
9. [ToBTOpeHnue kypca anreOpsl U Havan aHanusa 10 kiacca 2
10. Tpuronomerpuueckue GyHKIUU 13
11. [Ipon3BoaHas 1 €€ TEOMETPUUYECKHAN CMBICTT 16
12. [TpumeHeHHne TPOU3BOTHON K UCCIEIOBAHUIO (DYHKIIMN 16




13. WuTerpan 13
14, KomOunaropuka 10
15. DNEeMEHTHI TEOPUH BEPOSITHOCTEN 7
16. Cratuctuka 8
17. HToroBoe moBTOpeHne Kypca areOpsl 1 Havyaj aHaiuu3a, HoAroroska k EI'D. 17
Uroro: | 102

Coaep:xanue kypca B 10 kaacce (102 4)

«IloBTOpenue kypca 7 -9 kaacca» (6 4)

YucnoBele U OyKBEHHbIE BBIPAXKEHUSA. YIpOILEHUe BhpakeHui. YpaBHenus. Cucremsl ypaBHeHuil. HepaBeHcTBa. DneMeHTapHble (QyHKIMH.

Tema 1. «/leiicTBuTebHBIE Yncaa» (11 )

Ilenble u panuoHanbHble yncna. JlefdcTBUTenbHbIE YKcaa. beckoHeuHo yObIBarolasi reoMeTpuueckas nporpeccus. ApudMerndyeckuil KOpeHb HaTypajabHON
creneHu. CTeneHb C pallMOHAIBHBIM U AEHCTBUTEIbHBIM TOKA3aTEISIMHU.

OcHoBHBIE 11e7U: (OPMHUPOBAHUE MPEJICTABICHUHN O HaTypallbHBIX, LIEJIBIX YUCIIAX;

0 MPHU3HAKAX JETUMOCTH, IPOCTHIX U COCTABHBIX YUCIIAX;

O palMOHAJIbHBIX YUCIIAX;

0 Tepuo/ie, O MEPUOIUUECKON APOOH, O JEHCTBUTEIHHBIX YUCIIAX;

00 MppalMOHANBHBIX YUCIIAX;

0 OECKOHEUHO IeCATUYHOMN IepUOINYECKON TpodH;

0 MOAYJIE JEHCTBUTEIBHOTO YNCIIA;

(hopMHpOBaHHE YMEHHI OIpeneisTh OECKOHEYHO YOBIBAIOIIYI0 T'€OMETPUYECKYIO0 IPOrPECCHUI0, BBIUUCIATH MO (popMmysne cymMMy OECKOHEYHO yObIBarouieu
reOMETPUUYECKOM MPOTPECCHH;

OBJIaJICHHE YMEHHEM U3BJICUEHUS KOPHS I-i CTENIEHU U IPUMEHEHNE CBOMCTB apu(PMETHUECKOr0 KOPHS HATYPaJIbHOM CTENeHHU;

OBJIaJICHE YMEHUEM U HaBBIKAMU PEIICHMSI HPPALMOHAIBHBIX YPAaBHEHHM, UCIIOIb3Ys Pa3IMYHbIE METO/IbI PELIEHUS UPPALlMOHAIBHBIX YPABHEHUIN U CBOMCTB
CTETIEeHH C JIFOOBIM 1IEJTIOUMCIIEHHBIM ITOKa3aTeNeM.

Tema 2. «Crenennas pynkous» (12 1)

Crenennas ¢yHKIMS, €€ cBoiicTBa U rpaduk. PaBHOCHIIbHBIE YpaBHEHUS U HepaBeHCTBa. MppanroHanbHble ypaBHEHUS.

OcHoBHBIE 11eNU: (OPMHUPOBAHUE MPEICTABICHUH O CTENEHHON (PYHKIIMHU, O MOHOTOHHOH (PYHKITUH;

(dbopMupoBaHrEe YMEHUI BBINOIHATH MpeoOpa3oBaHie JaHHOTO YpPaBHEHUS B YpaBHEHUE-CIIE/ICTBUE, paCIIMpEHUsl 001acTy onpeeNieH s, MPOBEPKH KOPHEN;
OBJIa/ICHUE YMEHUEM pelIaTh HppaLMOHATIbHbIE ypaBHEHUS METOJO0M BO3BEJICHH B KBaJIpaT 00EHX YacTel ypaBHEHHUsI, IPOBEPKU KOPHEH ypaBHEHMUS;
BBITNOJIHATH PAaBHOCHIIbHBIE TPEOOPA30BaHUsI YPAaBHEHUSI U ONIPEAEIIATh HEPaBHOCWIbHbBIE TPe00pa3oBaHus YpaBHEHHUS.

Tema 3. «IlokazaTeabHas pynkuus» (12 1)



ITokazatenpHast QyHkIus, e€ coiicTBa M rpaduk. IlokasarenbHble ypaBHeHHs. I[lokazartenbHble HepaBeHCTBA. CHCTEMBI MOKa3aTEIbHBIX YPAaBHEHUH U
HEPABECHCTB.
OcHoBHbIe 11eNH: (HOPMHUPOBAHKE MOHATHH O TIOKa3aTeNbHON QYHKIINH,
O CTENICHU C ITPOU3BOJILHBIM JEHCTBUTEIBHBIM I10KA3aTEIIEM,
0 CBOMCTBax MoKa3aTeNbHON (PYHKIUH, O rpaduke GyHKIMH, O CAMMETPUU OTHOCUTEIFHO OCH OpPAMHAT,
00 SKCHOHEHTe; (OPMHUPOBAHUE YMEHMs pELIaTh I10Ka3aTelbHble YPaBHEHMs pa3IMYHBIMH METOJAaMHU: ypaBHUBaHMEM IIOKa3aTelieil, BBEIEHHEM HOBOMU
IIEPEMEHHOI; OBJIaZICHHE YMEHUEM pEIIaTh I0Ka3aTeIbHbIE HEPABEHCTBA PA3JINYHBIMU METOJaMU, UCII0JIb3Ysl CBOMCTBA PABHOCHJIBHOCTH HEPABEHCTB;
OBJIaJICHUE HaBBIKAMU PEILIECHUS CUCTEM ITOKA3aTEIbHBIX YPABHECHUN U HEPABEHCTB METOIOM 3aMEHBI IEPEMEHHBIX, METOJOM MOJICTaHOBKH.
Tema 4. «/lorapupmuyeckas pynxuus» (15 1)
Jlorapugmsl. Cpoiicta sorapudmoB. JlecsTuunble U HaTypaybHble Jorapudmel. Jlorapupmuueckas Gynkuus, e€ cpoiictBa u rpaduk. Jlorapupmuueckue
ypaBHeHwus1. Jlorapudmuyeckre HepaBeHCTBA.
OcHoBHBIE 11eNH: (OPMHUPOBAHUE MPeJICTaBIEHHH 0 Jorapudme, 00 ocHOBaHUU Jiorapudma, o JjorapupMUPOBAHUHU, O AECATUUHOM Jorapudme,
0 HaTypaJbHOM Jiorapudme, o popmylie mepexoaa ot Jorapudma ¢ OJHUM OCHOBAHUEM K JIorapu(My ¢ IpYrHM OCHOBAHHEM;
(dopMHpOBaHUE YMEHMS IPUMEHATh CBOIMCTBA J10Orapu(pMoB:
Jorapudm Mpou3BeaeHHUS, JIOTapu(M 4acTHOTO, JTorapruM CTENIEHH, IPU YIIPOIICHUN BBIPAKEHHA, COACPIKAIINX JIOTapu(MBI;
OBJIa/ICHUE YMEHHMEM pelIaTh Jorapu(pMUUECKue YpaBHEHUS; Nepexoast K paBHOCHIBHOMY JIOTapU(PMHUUECKOMY YPAaBHEHUIO, METOJI OTEHIIMPOBAHUSA, METO]
BBEJICHUSI HOBOW NIEPEMEHHOM, OBJIa/ICHUE HABBIKAMU PEILIEHUS JIOrapu(pMUYECKUX HEPABEHCTB.
Tema 5. « Tpuronomerpuueckue ¢popmyasn» (23 4)
Panuannas mepa yria. IIoBopoT TOouku BOKpYyr Hauajga KoopauHat. OmpenerneHue CUHyca, KOCUHYca U TaHreHca. 3HAKU CHUHYCA, KOCHMHYCa M TaHIEeHca.
3aBUCUMOCTb MEXAY CUHYCOM, KOCHHYCOM M TaHI'€HCOM OJIHOTO U TOrO K€ yria. Tpuronomerpuueckue Toxaectsa. CHHYC, KOCUHYC M TaHT€HC YTIJIOB O U O.
®opmyibl cnoxenus. CHHYC, KOCUHYC U TaHT€HC JBOMHOrO yrina.. @opmyisl npuseaeHus. Cymma v pa3HOCTh cuHYcoB. CyMMa U pa3HOCTh KOCUHYCOB.
OcHoOBHBIE 11eNU: (OPMHUPOBAHUE MPEJICTABICHUHN O paluaHHON Mepe yria,
0 MepeBo/ie paJaHHON MEPHI yIJia B TPaJyCHYIO MEpY U Ha000pOT;
0 YHMCJIOBOM OKPYKHOCTH Ha KOOPAMHATHOM MJIOCKOCTH;
0 CHHYC€, KOCUHYCE, TAHT€HCE, KOTaHT'€HCE, UX CBOICTBAX;
0 YETBEPTAX OKPYKHOCTH;
(dbopMHpOBaHME YMEHUN YyIPOILATh TPUTOHOMETPUUYECKUE BBIPAXKEHUS OJIHOTO apTryMEHTa;
JIOKa3bIBaTh TOXK/IECTBA;
BBITNOJIHATH NpeoOpa3oBaHUe BHIPAKEHUH TIOCPEICTBOM TOXAECTBEHHBIX ITPE0Opa30BaHui;
OBJIa/ICHUE YMEHHEM NPUMEHSTH (hOPMYJIbI CHHYCa U KOCHHYCAa CYMMBI U Pa3HOCTH, (JOPMYJIbI TBOMHOTO yTiia JUisl YIIPOIIEHUS BRIPaKEeHUIH;
OBJIaJICHNE HaBBbIKAMU MCIOJIb30BaHUA (YOPMYII IpUBEACHUS U (HOpMYIT TpeoOpa3oBaHus CyMMbl TPUTOHOMETPUYECKUX (DYHKLIMN B IPOU3BE/ICHUE.
Tema 6. « Tpuronomerpnuyeckue ypapuenus» (16 1)
VYpaBHeHHe cos X = a. YpaBHEHUE sin X = a. YpaBHeHHE tgx = a. Pernienne TpUroHOMeTpUUECKUX YpaBHEHHH.
OcHoBHBIE 11eNU: (OPMHUPOBAHNE TPEACTABICHUN O PELICHUH TPUTOHOMETPUYECKUX YpaBHEHHH Ha YMCIOBOW OKPYKHOCTH, 00 apKKOCHHYCE, apKCHHYCE,
apKTaHIeHCe, apKKOTaHT'€HCe YHCIa;
(dbopMHpoBaHKE YMEHHH pelIeHUs TPOCTEUIIINX TPUTOHOMETPHUUECKUX YPABHEHHH, OJJHOPOAHBIX TPUTOHOMETPHUUECKUX YPAaBHEHUH;
OBJIaJICHHE YMEHUEM peliaTh TPUTOHOMETPUUECKHE YPaBHEHUSI METOJJOM BBEJIEHUSI HOBOW EPEMEHHO, METO/IOM pa3Io’KEHUsI Ha MHOKHUTEIH;



pacupeHue u 0000IIeHNe CBEACHUN O BUAAX TPUTOHOMETPHUECKUX YPaBHEHHUH.
IToBTOpeHue. 7 yacos.

Conep:xanue kypca B 11 kiaacce (102gaca)

Tema 1. «IloBTOpeHne Kypca anredpsl u Hayaa anaan3a 10 kaacca» - 2 yaca
YpoBeHb 00s13aTe/IbHOI TOATOTOBKH 00y4aromerocst

e VYMeTh peuiaTtb HECJI0KHbIC anre6pa1/meCKI/Ie, HUppallHOHAJIbHBIC, ITOKA3AaTCIIbHBIC, J'IOFapI/I(i)MI/ILIeCKI/Ie, TPUTOHOMECTPUYECCKNEC YPAaBHCHUA, HCPpAaBCHCTBA U
HnX CUCTCMBI.

e 3HaTh CBOWCTBA CTENEHHOM, 10KA3aTENbHOM, JorapuMUIECKOi PyHKINNA U YMETh CTPOUTH UX TPapUKH.
Tema 2. «Tpuronomerpuyeckue pynkuum» - 13 yacon

YpoBeHb 00513aTEJILHOM MOATOTOBKHU 00y4aK0IIErocs

e HayunuTtbcs HAXOIUTH 00IACTh ONPEACIICHIS TPUTOHOMETPHUYECKUX () YHKITHIA.

e HayunTbcs HAXOIUTh MHOXKECTBO 3HAUEHUI TPUTOHOMETPHUECKUX (DYHKIIHUH.

e HayuuTbcs ONpenensTs YeTHOCTh, HEYETHOCTh, IEPUOUIHOCTD TPUTOHOMETPUIECKUX (PYHKITHI.

e 3HaTh CBONCTBA TPUrOHOMETpUYecKUX GyHKmiA ¥ =COSX, y=SINX, Y =1gX u yMeTb CTPOHUTH UX IPAPUKH.
Tema 3. «IIpou3BoaHasi U ee reOMeTPHYCCKHI CMBbICT» - 16 yacoB

YpoBeHb 00s13aTe/IbHOI MOATOTOBKH 00y4aromerocst

e JloHMMaTh MEXaHMYECKUI CMBICII IPOU3BOIHOM.
e HaxonuThs Npon3BoAHbBIE JIEMEHTAPHBIX (QYHKIUI, T0JIb3YACh TaOIUIEH TPOU3BOAHBIX.
e HaxonuTe npon3BoAHbIE JIEMEHTAPHBIX (YHKIUH, TOIb3YysCh paBuiIamMu U depeHIpoBaHUS.
e JloHumMaTh TEOMETPUYECKUNA CMBICI IIPOU3BOIHOM.
Tema 4. «IIppuMeHenne NPOM3BOAHOM K HCCICAOBAHNIO pyHKIMID» - 16 yacos

YpoBeHb 00s13aTEJIbHOM MOATOTOBKHU 00y4aK0LIErocs

® HpI/IMeHHTB IMPOU3BOAHBIC IJIsI HCCIICOJOBAaHUA (1)YHKHI/II>'I Ha MOHOTOHHOCTb B HECJIOXHBIX CIIy4dasx.
e [IpumeHATH MPOM3BOAHBIC AJIs HCCIEIOBaHUS (DYHKIIMIA HA SKCTPEMYMBbI B HECJIOXKHBIX CITydasiX.
e [IpuMeHATH MPOU3BOAHBIC AJIS HCCIEeI0BaHUS (QYHKIIMHA U TOCTPOEHUS UX IPa(h)UKOB B HECIOXKHBIX CITydyasX.
e [IpuMeHATH MPOU3BOAHBIC AJIsl HAXOXKACHUS HAUOOJBIINX U HAUMEHBIINX 3HAYCHUH (yHKIUN
Tema 5. «MHTerpas» - 13 yacos

YpoBeHb 00513aTeJIbHOI MOATOTOBKH 00y4alomerocs



e HayuuTbcs HAXOIUTH IEPBOOOPA3HBIE, OIB3YACh TaOIHIIEH TEPBOOOPA3HBIX.
e HayuuTtbcs BBIUMCIATH MHTErPAJIbl B IPOCTHIX CIIydasix.
e HayuuTbca HAXOAUTH IUIOIIAAb KPUBOJIMHEWHON TPAIICIIUH.

Tema 6. «KomOunaropuka» - 10 yacon

YpoBeHb 00513aTe/ILHON MOATOTOBKHU 00y4al01Ierocst

e VYMeTb peuratb KOMOWHATOPHBIE 331a4H.
Tema 7. «JieMeHTBI TeOpUHU BEPOATHOCTEID) - 7 YacoB

e VYMeTh HaXOJUTh BEPOSITHOCTH CIyYalHBIX COOBITHI B IPOCTEHIITNX CITydasX.
Tema 8. «CTaTucTHKA» - 8 YacoB

L4 HpeHCTaBHHTb pacupeaciiCHuc 3HAYCHUM CHy‘i&ﬁHOﬁ BCJINYHMHBI B BUAC YaCTOTHOH T8.6J'II/II_IBI H T'UHCTOI'PaMMBI.

e 3HaTh M HAXOJUTh OCHOBHBIC IICHTPAIBHBIC TCHICHIIUN YICOHBIX BEIOOPOK: MOIY, MEIMaHy, CpPEIIHEE.
Tema 9. «AToroBoe moBTOpPeHNE Kypca ajaredpbl M Ha4YaJl aHAIU3a» - 17 yacos

Oobs13aTeIbHBIE MUHUMYM CO/IePKAHUS 00pa30BaTe/bHOM 00J1aCTH MaTeMaTHKA

Kopens crenenu n.

CreneHsb ¢ palioOHaIbHBIM [IOKA3aTEJIEM.

Jlorapudm.

Cunyc, KocuHycC, TaHreHc, KoTanreHc. [Iporpeccun.

OO61ue nprueMsl perieHns ypaBHeHu. Pernenne ypaBHeHuil. CucteMbl ypaBHEHUH ¢ 1ByMsl nepeMeHHbIMU. HepaBeHcTBa ¢ 0JJHOM NepeMEHHOI.
O06nactb omnpeneneHus: QyHKIUH.

Oo6nactb 3HaUeHUHN QYHKIUH.

[TeproanunocTs. YeTHOCTH (HEeUeTHOCTH). Bo3pacTanue (yObiBaHuUE).
OkctpemyMbl. Haubomnblee (HauMeHbllee) 3Ha4eHHE.

I'paduku pyHKIMA.

IIpoussoaHas.

HccnenoBanune pyHKIMY ¢ TOMOIIbIO TPOU3BOAHOM.
[lepBoobpaznas. MuTerpai.

[Inomane KpUBOJIMHEWHOMN TpANELH.

CratucTtnueckas 00paboTKa JaHHbBIX.

Pemenne koMOMHATOPHBIX 3a/1a4.

Cay4aiiHbie COOBITHS M UX BEPOSTHOCTH.

YpoBeHb 00513aTeJIbHOI MOATOTOBKH 00y4alomerocs



YMeTs:

OTpeAeNATh 3HaueHHe QYHKIUHU 10 3HAYSHUIO apryMeHTa MpY Pa3IMYHbIX crioco0ax 3aaanus GpyHKINU;

CTPOUTH rpaQUKU U3YUYEHHBIX (YHKIIHI;

OIKCHIBATH MO TpaduKy U B MPOCTEHIINX CIIy4asX Mo (popmysie MoBeAeHUE U CBOMCTBA PYHKIMM, HAXOAUTH MO rpa@uKy GyHKIUK HAuOOIbIINE U
HaVMEHbIIINE 3HAYCHMUS;

BBITOJIHATH apU(PMETUIECKHE ACUCTBUS, COUETast YCTHBIC U MMCbMEHHBIE IPHEMbI, IPUMEHEHNE BIYMCIUTEIbHBIX YCTPONCTB; HAXOAUTH 3HAYCHUS
KOpHS HAaTYpaJIbHOM CTENEeHHU, CTENCHH ¢ PAallHOHAIBHBIM [TOKa3aTeNeM, Joraprudma, UCIIoNb3ys P HEOOXOUMOCTH BBIUMCIIUTENILHBIE YCTPOICTBRA;
M0JIb30BaThCS OLEHKOW U MIPUKUJIKOW MPU NPAKTUYECKUX pacUeTax;

MIPOBOJIUTH 10 U3BECTHBIM (POPMYIIaM U MpaBUIIaM MPeoOpa3oBaHKst OYKBEHHBIX BBIPAKEHHIA, BKIIOUAIONINX CTEIICHH, PAJHKAIIBL, JJIOTapu(p MBI U
TPUTOHOMETPUYECKHE (PYHKLINU;

BBIUUCIIATH 3HAUYEHUS YUCIIOBBIX U OYKBEHHBIX BBIPAKEHUH, OCYIIECTBIISAA HEOOX0AUMBIE TIOJICTAHOBKH U IPe0Opa30BaHus;

BBIUUCIIATH IPOU3BOAHBIE U IIEPBOOOPA3HbBIE dJIEMEHTAPHBIX (PYHKIUH, UCII0JIb3Ys CIIPABOYHBIE MaTEpUaIbL;

WCCIIEIOBATh B MIPOCTEUIIHX CITydasX (yHKIIMA HA MOHOTOHHOCTh, HAXOAUTh HAUOOJbIINE 3HAYCHHS (DYHKIIUNA, CTPOUTH IPaUKi MHOTOWICHOB U
MPOCTEUIINX PAIIHOHAIBHBIX (PYHKIMIA C MCIIOJIb30BAaHUEM arlapara MaTeMaTHUECKOTO aHATN3a,;

peliaTh paluoHaANbHbIE, TIOKa3aTeIbHbIC U JIOTapU(PMUUECKIE YPaBHEHUS U HEPABEHCTBA, IPOCTEHIINE HPPALMOHATLHBIE U TPUTOHOMETPUYECKUE
YpaBHEHUS, UX CUCTEMBI.

YpoBeHb BO3MOKHOM MOATOTOBKH 00y4Yaromerocs

pelaTh ypaBHEHHMsI, IPOCTEHIIINE CUCTEMbl YPaBHEHUH, UCII0JIb3YsI CBOMCTBA QYHKIMN U UX IPaUKOB;

BBIUUCIIATH IUIOLIA/IN C UCIIOJIB30BaHUEM MIEPBOOOPA3HON;

MCIOJIb30BATh JJIs MPUOIMKEHHOTO peIlIeHUs] YpaBHEHUH 1 HepaBEeHCTB IpaduuecKuii METO;

n300pakaTh Ha KOOPIMHATHOM MIIOCKOCTH MHOKECTBA PEILIEHUH MPOCTEUIIINX YPABHEHUH U UX CUCTEM.

CTPOUTH IPaQUKU U3YUYEHHBIX (YHKIIH;

OIUCHIBATH MO TpaduKy U 1o GopMyJie MOBEIEHUE U CBOWCTBA (QYHKIUH, HAXOAUTH MO IpaduKy QYyHKIIMN HAUOOJIbIINE U HAUMEHbBIIINE 3HAYCHUS;

HCIO0Jb30BATh l'[pl/lOﬁpeTeHHble 3HAHUA U YMEHUSA B l'[paKTI/[‘-leCKOi/i JesiTeJIbHOCTH U NMOBCETHEBHOM KU3HM JJIs1:

MPAKTUYECKUX pacueToB Mo (opMyiaMm, BKIOYas (OpMyJbl, COAEPIKAIINE CTEIIEHH, PaluKabl, Jorapu(Mbl U TPUTOHOMETPHUECKUE (PYHKIUH,
UCMOJIb3Ys IPU HEOOXOTUMOCTH CIIPABOYHBIE MaTepHalibl U MPOCTEHIINE BHIYUCIUTENbHBIE YCTPOICTBA.

OIMCaHUs C TIOMOIIBIO PYHKINUN Pa3IMUHBIX 3aBUCUMOCTEN, IPEICTABICHUS UX TpapUuecKH, HHTEPIIPETalluU rpadrKoB;

pelIeHns MPUKIAIHBIX 3aj1a4, B TOM YHCII€ COLUAIbHO-9KOHOMUYECKUX U (PU3HUECKUX, Ha HAauOOJIbIINE M HAMMEHbIINE 3HAUeHUs1, HA HAXOKICHHE
CKOPOCTH U YCKOPEHHUS;

IIOCTPOEHHUS U UCCIIEA0BAHUS IIPOCTEUIINX MATEMATUYECKUX MOJIETIEH.



KAJIEHIAPHO-TEMATHYECKOE IIJIAHUPOBAHUME 11O AJITEBPE. 10 KJIACC (102 YACA, 3 YHE],.)

Ne Tema Bun XapakTepucTHKA AeATeJbHOCTH Y4alUXCcs [aTa npoBeaeHus
n/n Y
Ilnan dakr
IloBTOpeHnue Kypca 7 -9 kiaacca 64
1 |YucnoBsie U OYKBEHHBIE BBIPAKEHUS. 3HATh: Yuciossie u OyKBEHHbIE
— BBIPQXKEHUS. YTIPOIIEHUE BbIpakeHUW. YpaBHeHHs. CHCTEMBI
2 [YmpouieHue BbIpaKeHUH. COPCBHO |ypapuennii. HepaBenctBa. CHCTEMBI HEPABEHCTB. DJIEMEHTAPHBIE
3 |YpaBuenus. CUCTEMbI ypaBHEHH.
4 |HepasenctBa. CucTeMbl HEpaBEHCTB.
5 |DnemenrapHbie QyHKIUU. KOH
Kypc
6 |BxoaHo# KOHTPOJIb 3HAHMIA
I'naBa 1. [leiicTBUTe/IbHBbIE YU CJIA 114
7 |Llenbie n paniOHAJIbHBIE YUCIIA. 3HATh: TIOHSATHE  pPAlMOHAJIBHOTO  4YHCJa, OECKOHEYHOU
- JECATUYHON NEepUuoIUYecKoil ApoOH; ompeneneHne KOpHA M-i
8 |HeiicTBUTENBHBIC YHCITA. CTENIEHH, €r0 CBOMCTBA; CBOMCTBA CTENEHH C PAlMOHAILHBIM
MIOKa3aTeseM;
9 |BeckoHeuHO yOBIBarOIasi reOMETPUIECKast IPOTPECCHSI.
yMeTb: NPUBOAUTH MPHUMEPHI, ONPEAENATh MOHATHS, MOAOUpPATh
10 |BeckoneuHo yObIBaroias reoMeTpudecKast IporpeccHsi. npakt. |aPTYMCHTEI, opmymupoBatb BBIBOJIBI, IIPUBOJTUTH
JIOKa3aTeNbCcTBa,  Pa3BEPHYTO  OOOCHOBBIBATH  CYXKJICHUS;
pabora NpPEJCTaBIATh OECKOHEUHYIO MEpPUOANYECKYl0 JApo0b B BHUJIE
— — OOBIKHOBEHHOUM  Jpo0u; HaXOIUTh CyMMy  OECKOHEYHO
11 |Apudpmernueckuii KOpeHb HATYpaIbHOMN CTEEHU. . . )
yObIBafomeil ~ TreoMeTpuyeckod  MPOrpeccud;  BBINOJHATh
12 |ApudmMeTnacckuii KopeHb HATYPATbHOMN CTETCHN. peoOpa3oBaHrs BBIPAKEHUH, COJEpIKALUX pajuKaibl; peliarh
IPOCTEHIINE YpaBHEHHUs, COAEpXKAllMe KOPHU I-il CTENEHU;
13 |Crenenb ¢ palOHAIBHBIM IIOKA3aTEJIEeM. HAXOJUTh 3HAUYEHUS CTENEHU C PALlMOHAIBHBIM ITOKa3aTelIeM.
14 [Cremnenpb ¢ IeHCTBUTEILHBIM TTOKA3aTEIIEM. MPaKTHUK




yM
15 [Beruamcienue creneHu u apuhMEeTHIEeCKOro KOPHS.
16 [IToBTOpeHue mo Teme «JlelcTBUTENbHBIC YHCIIaY. HUCCIIEN0
BaHUeE
17 |KontpoabHas padora Ne1 mno Tteme «/lelicTBuTENbHBIE
YUCIIAY.
I'naBa 2. Crenennasi pyHkuus 114
18 |Crenennas ¢pyHkuus, €€ CBOWCTBA U TpaduK. 3HATh: CBOWCTBa (YHKIMHA; CXEMy HCCIEIOBaHUs (DYHKIHUH,
OlpesielieHue CTEeNEeHHOW (YHKIMM;, IOHATHE HPPALUOHATIBHO
19 |Crenennas ¢pyHkuus, e€ CBOUCTBA U rpaduK. HCCIIENO |yhapHenns;
BaHue yMeTb: CTPOUTHh I'padUKHU CTEMEHHBIX (PYHKIMHA MpU pa3IUUHbBIX
3HAYEHUSX [TOKa3aTes;
20 |B3aumHo oOpaTHble (QYyHKIMH. Urpa .
_ |uccnenoBare GpyHkuuIo 1Mo cxeme (ONUCHIBATh CBOMCTBA (DYHKIIUH,
«Yrapai HAXOJUTh HauOOJIbIINE U HAUMEHbBIIINE 3HAYCHMUS);
» pemaTh MpOoCTeHle ypaBHEHUs M HEPABEHCTBA CTaHAAPTHBIMU
21 |PaBHOCHIEHbIC YPaBHCHML MeTo/laMu; 1/1306pva>1<aT1, MHOKECTBO pEIICHUH HEPaBEHCTB C
OJIHOW TIEpEMEHHOI;
22 |PaBHOCHIIBHBIC HEPABEHCTBA. IPUBOJIUTH TNPUMEpPHI, OOOCHOBBIBaTh CYXKJEHHUS, NOJ0MpPaTh
apryMeHTbl, (OpMyIupOBaTh BHIBOJIBI;
23 |VppanroHabHbIe ypaBHEHUS. pelmaTb  palMOHAIbHBIE YPABHEHUS, MNPUMEHAS (HOpMyIbl
COKPALIEHHOTO YMHOXEHUS MPU UX YIPOILLEHUN;
24 |AppauyoHaibHble YpaBHEHHS. TPAKTHK | pemars UppalMOHAIIbHbIE YpaBHEHUS; COCTABJIATD
M MaTEMaTHYECKUE MOJIEH PEAJIbHBIX CUTYalLlNl;
T I —— JlaBaTh OLIEHKY MH(popmanuu, paxkram, npoiiecca, onpeaensiTh Ux
AKTyaJIbHOCTb.
26 |Pemienue uppanmoHanbHbIX YPaBHEHUI U HEPABEHCTB.
27 |Pemenue uppanmoHanbHbIX YPAaBHEHUI U HEPABEHCTB.
28 |I[loBTopenue mo teme «CTeneHHAsT PYHKITUS. MIPOEKT
29 |KonTtpoabHas padora Ne 2 no teme «CreneHHas
GyHKIHS.

I'maBa 3. Iloka3areabHast pyHKIHsA 12 4




30 |IToxa3zarenbHast GyHKIHS, €€ CBOICTBA U rpaduK. 3HATh: OIpeJeNIeHUue MoKa3aTeabHOH (PyHKIMM M e€ CBOMCTBA;
S— METO/Ibl PEIICHUsI TTOKa3aTeNbHbIX YPaBHEHUI U HEPABEHCTB U HX
31 |[Toka3zatenpHas GyHKIHS, €€ CBOHCTBA U IPpadUK. COPEBHO |cperem;
BaHUC yMeTh: ONPENCIsITh 3HAYCHHS II0Ka3aTeIbHOM (DYHKIMH IO
3HAYCHUIO €€ apryMeHTa IpH pPa3IMYHbIX CIIOCO0ax 3aJaHus
32 |[loka3aTenbHbIC YpaBHEHUS.
bynxumy;
33 |Iloka3aTenbHbIe YpaBHEHMUSI. npaxTik |CTPOUTE TpauK nokasatenbHol Gy
yM MIPOBOAUTH ONMUCAHHUE CBOMCTB (PYHKIINH;
UCIIONIb30BaTh TpaduK TMOKA3aTeNbHOW (QYHKIMH JUIS PEIICHUs
34 |Iloka3aTenbHbIC HEPABEHCTRA. YpaBHEHUI U HEPABEHCTB IpayyeCKUM METOIOM;
pemaTh IpoCTerIne MOKa3aTeIbHbIe YPABHEHHS U UX CUCTEMBI;
35 |IloxasaTesbHbIC HEPABCHCTBA. [IPAKTUK |pemaTh MOKa3aTeNbHbIE YypaBHEHUS, NPUMEHSAS KOMOWHAIUIO
™M HECKOJIBKHUX aJITOPUTMOB;
TR peliaTh IpocTeiine noka3aTeIbHbIe HEPABEHCTBA U UX CHCTEMBI;
OKa3aTC/IbHBIC YPABHCHIA 1 HCPaBCHCTBA. pemiath IMOKa3aTelIbHbIE HEPABEHCTBA, MPUMEHSST KOMOWHAIIMIO
37 |Pemrenue cucteM MOKa3aTeIbHBIX YPABHCHHIA. uccn-¢  |HECKOIBKUX AITOPUTMOB,
CaMOCTOSITENIbHO UCKATh U OTOMpaTh HEOOXOIUMYIO Ul PELICHUS
38 |Pemenue cucteM mokazaTelIbHBIX HEPABEHCTB. y4eOHBIX 33124 HHPOPMALHIO;
MIpPEIBUJIETh BO3MOKHBIE MTOCIEACTBHS CBOUX JICUCTBUH.
39 |Pemrenune moka3aTelIbHBIX YPaBHEHUH U HEPABEHCTBR.
40 [IToBropenue mo Teme «IlokazarenpHast GyHKITHS. KOH
Kypc
41 |KontpoJabHas padora Ne 3 no teme «llokazaTenbHas
GYHKIHS.
I'nasa 4. Jlorapudpmuueckas GpyHKuus 154
42 |JTorapudmsi. 3HATh: IOHATHE  JorapudmMa, OCHOBHOE Jiorapudmudeckoe
TOXKJIECTBO U CBOWCTBa JIorapudmoB; QGopMyndy Nepexona;
43 |Jlorapudmb. IPAKTHK | oipenenenne morapuMU9eckoil QyHKIUM, €€ CBOWCTBA; IIOHATHE
M norapuMUYECKOr0 YpaBHEHHS U HEPABEHCTBA; METO/bI PEIICHUS
= JorapupMUUECKUX ABHCHMI; AITOPUTM CIICHUS
44 |CgoiicTBa norapu¢moB. pud P ’ P p
norapuMHUECKUX HEPABEHCTB;
45 |Bbruncienue norapuMos yMeTh: YCTaHABIIUBATh CBSI3b MEX]Y CTEICHBIO U JIOTapH(PMOM;




46 |[ecaruuHble U HATypaJIbHbIE JOTapUQPMBI. BBIYUCIIATh JIOTapU(pM YHCIAa 10 OINpPENEJICHUIO; IMPUMEHATh
CBOMCTBA JOTapu(MOB;
47 | decaruunbie 1 HATYPATLHBIE JIOTAPUDMEL. HPAKT. | ppipaxcaTh JAHHBIH JIOrapu@M Yepes JECATHIHBIN U HATYPATbHBIN;
paGora |MPHMEHATE  OMpejeneHue norapupmuueckoit  pyHkumm, e€
CBOICTBA B 3aBHCHMOCTH OT OCHOBAHHUS;
48 |Jlorapudmuueckas GyHKIMs, €€ CBOWCTBA U rpaduK. pccseno | ONpelensaTh 3HaueHHe (DyHKLIUHU 0 3HAYEHUIO apryMeHTa IIpH
panue  |PasNMYHBIX crioco0ax 3amaHus QyHKINU;
pemiate  mpocTedmme  JorapugMUYecKHe — ypaBHEHHS, X
49 [TToctpoenue rpaduka sorapuGMUIecKor GyHKINH. CUCTEMBI;
IPUMEHSATH PA3IMYHbIE METO/BI JUISl PELICHUS JOrapu(PMUUECKIX
50 |Jlorapugmurieckne ypaBHeHHS. yPaBHEHUIA; pemiarsb IpocTeRIImE norapupMUIECKIE
51 |Pemenue norapupmMuuecKkux ypaBHEHUH. npakruk |HCPABCHCTRA.
yM
52 |Jlorapudmudeckre HepaBeHCTBA
53 |Pemenue norapudMuuecKrX HEPaBEHCTB.
54 |Pemenue nmorapupMu4ecKux HEPaBEHCTB. MIPaKTUK
yM
55 |IToBTopenue no teme «Jlorapudmuyeckas QyHKIUSI». HCCIIEN0
BaHHE
56 |KontpoabHnas padora Ne 4 o teme «Jlorapupmudeckas
GyHKIHSD.
I'nasa S. Tpuronomerpuveckue (popmyJibl 234
57 |Pammannas mepa yria. 3HATh: TOHATHS CUHYCA, KOCUHYCA, TAHI€HCa, KOTAHT'€HCa
MIPOM3BOJILHOTO YTJIA; paAMaHHONW MEPHI yIIIa; KaK OMpeaeysTh
58 |[ToBOpOT TOUKH BOKPYT Hauajia KOOPUHAT. 3HAKU CHHYCA, KOCHHYCA U TAaHT'€HCa IPOCTOr0 apryMEeHTa 110
59 |[TopopoT TOTKH BOKpYT HadaNa KOOPIHHAT. Fr— YEeTBEPTSIM; OCHOBHBIE TPUTOHOMETPUIECKHE TOXKIIECTBA;
JI0Ka3aTeIbCTBO OCHOBHBIX TPUTOHOMETPHUECKUX TOXKIECTB;
M (bopMyIBI cHHYCa, KOCHHYCA CYMMBI M Pa3HOCTH JIBYX YTJIOB;
60 |OnpeneneHue cuHyca, KOCHHYCa U TAHTEHCA yTIIa. (opmyJIbl IBOWHOTO yri1a; BEIBOJ (HOPMYIT IPUBEICHHUS;
YMeTh: BBIP2XaTh PaJUaHHYIO MEpy yIJia B Tpaaycax U Ha00OpOT;
61 |OnpeneneHuie CUHyca, KOCHHYCA U TAHT€HCA yTIIa. BBIYUCIISITH CUHYC, KOCUHYC, TAHT'€HC U KOTAHT€HC yTJa;
UCTIOJIB3Ys YACIIOBYIO OKPY)KHOCTB OTIPENICISITh CHHYC, KOCHHYC,




62 |3Haku cuHyca, KOCHHYCa U TaHTeHCA. IIPAKT.
pabora
63 |3aBHCHMOCTH MEXAY CHHYCOM, KOCHHYCOM M TaHT€HCOM
OJTHOTO U TOTO XK€ yria
64 |3aBHCHMOCTb MEXAY CHHYCOM, KOCUHYCOM M TAHI'€HCOM  |HCCIIEI0
OJTHOTO U TOTO XK€ yria. BaHHC
65 |TpuroHoMeTpuyecKHe TOKAECTBA.
66 |TpuronHomeTpuuecKue TOXIECTBA. COPEBHO
BaHHE
67 |Cunyc, KOCHHYC ¥ TAHTSHC YTJIOB Ol U -(L.
68 |[Cunyc, KOCHHYC U TaHTEHC YIJIOB O H -0..
69 |DopMyIIbI CIIOKEHUS.
70 |DopmMyIibl CIOKEHUS. MIPAKTUK
yM
71 |Cunyc, KOCUHYC M TaHI'€HC JBOIHOTO yria.
72 |CuHyc, KOCHHYC U TaHT'€HC JBOWHOTO yTIa.
73 |CuHyc, KOCHHYC U TaHT'€HC TIOJIOBUHHOTO yIIa.
74 |Dopmynbl NPpUBUIEHUS.
75 |DopMyIibl IPUBHICHUSL. MPAKTUK
yM
76 |CymMa M pa3HOCTh CHHYCOB.
77 |CymMa U pa3HOCTh KOCUHYCOB.
78 |IloBTropenue mo teme «OCHOBHBIE TPUTOHOMETPUYECKUE  |HCCIIEIIO0
bopMyIB» BaHUE

TAHT€HC, KOTAHTEHC MTPOM3BOJILHOTO YIJIa; ONPENENIATh 3HAKU
CHHYCa, KOCUHYCa, TAHI€HCAa, KOTAHT'€HCa 110 YETBEPTSIM;
BBITOJIHATH MPE0OPa30BaHUE MPOCTHIX TPUTOHOMETPHUIECKUX
BBIPa)KEHUI; yIPOILIATh BBIPAXKEHUS C IPUMEHEHHEM
TPUTOHOMETPHUYECKUX (HOPMYIT; OOBSCHITH N3yUYECHHBIC
HIOJIOKEHMS HAa CaMOCTOSTENbHO MOA00PaHHBIX KOHKPETHBIX
npuMepax;

paboTaTh ¢ yueOHUKOM, OTOUPATh U CTPYKTYPHUPOBATh MaTepHal;
M0JIb30BAThCS SHUMKIIONEIUEN, CIPABOYHOM JIUTEPATYPON;
HPEIBUIETh BO3MOXKHBIE IOCIEICTBHSI CBOMX JEHCTBUM.




79

Kountpoabnas padora Ne 5 no reme «OCHOBHBIE
TPUTOHOMETPUYECKHE (POPMYIIBI»

I'naBa 6. Tpuronomerpuyeckne ypaBHeHHsI

16 4

80 |YpaBuenue COSX = a
81 |Pemenue ypaBHEeHUI BUIa COSX = a MPAKTHUK
yM
82 |YpaBHeHue sin X =a
83 |Pemenue ypaBHeHMit BUa sin X = a MPAKTUK
yM
84 |Pemenue ypaBHeHUi Buaa COSX = a, SINX =a
85 |YpaBuenue tgx =a
86 |Pemenue ypaBHeHwuii Buna tgx = a
87 |Pemenue ypaBHeHM# Buaa tgx = a
88 |TpuroHomerpuyeckue ypaBHEHHS, CBOSIINECS K UCCIIENIO
KBaJ{PaTHBIM. BaHUE
89 |YpaBHenue asinX+bcosx=c
90 |Pemmenne TPUTOHOMETPUUECKUX YPABHEHHIA.
91 |PemeHue TPUrOHOMETPUUECKUX YPABHEHUH. COPEBHO
BaHUE
92 |[Ipumeps! pemeHus MPOCTEHIITNX TPUTOHOMETPUIECKIX
HEPaBEHCTB
93 |IIpumeps! pemeHus NPOCTEHITNX TPUTOHOMETPUYECKUX  |HCCIIeio
HEPaBEHCTB BaHHE
94 |I[loBTopenue mo Teme «TpuroHOMETpHUYECKHE YPAaBHEHUS»
95 |KonTpoabHasi padora Ne 6 o Teme

3HATh: ONpEICTICHUE aPKKOCHHYCa, apKCUHYCa, apKTaHTeHCa U
(bOpMYITBI sl pEIICHUS TPOCTEHIIINX TPUTOHOMETPUICCKUX
YpaBHEHUI; METOIbI PEIICHUS TPUTOHOMETPUUECKUX YPaBHEHUH;
yMeTh: pPeliaTh MPOCTCHIITNE TPUTOHOMETPHUICCKIE YPABHCHHUS
o ¢popMyaM; pemiaTb KBaJpaTHbIe YpaBHEHUSI OTHOCUTEIBLHO Sin,
cos, tg u ctg;

OTIpEeNIeTISATh OJHOPOIHBIC YPAaBHEHHSI TIEPBOM U BTOPOU CTETICHH U
peliaTh uX Mo arOPUTMY, CBOJIS K KBaIPATHOMY; IIPUMEHSITh
METO/1 BBEJICHUSI HOBOM MIEPEMEHHOW, METO/I Pa3JIOKCHHS Ha
MHOJKUTEH MIPU PEIICHUH TPUTOHOMETPHUYECKUX YPABHCHHIA,
apryMEeHTUPOBAHO OTBEYATh HA MOCTABJICHHBIE BOIIPOCHI,
OCMBICJIUBATH OMIUOKH U YCTPAHSITH UX; CAMOCTOSITEIILHO UCKATh U
0oTOMpaTh HEOOXOIMMYIO JIJIS pelIeHHs y4eOHBIX 3a7a4
MH(pOpMaLHIO.




|« Tpuronomerpuueckue ypasnennsy»

3Hamb: 3HAYCHUE MATEMaTUYECKON HAyKU JJI peuIeHus 3a1ad,
BO3HMKAIOIIKUX B TEOPUU U HA IIPAKTUKE; ILIUPOTY U B TO K€ BpEMs
OTPaHUYEHHOCTh IPUMEHEHUSI MAaTEMAaTUYECKUX METOJIOB K
aHaJIU3Y U UCCIIEJOBAHUIO IIPOLIECCOB U SIBJICHUU B IPUPOJIE U
oO11ecTBe; 3HaUeHHE IPAKTUKU M BOIIPOCOB, BO3HUKAIOIIUX B
camoii MaTemMaTHKe A7l GOPMUPOBAHUS U PA3BUTHS
MaTEMaTHUYECKON HayKH; UCTOPUIO Pa3BUTHUS NIOHSITHS YHUCIIA,
CO3/1aHMSI MaTEMaTHYECKOI0 aHAJIN3a, BOSHUKHOBEHUS U PA3BUTHS
reOMEeTPUN; YHUBEPCAIbHBIA XapaKTep 3aKOHOB JIOTUKU
MaTeMaTUYECKUX PacCyKICHHM, UX IPUMEHUMOCTb BO BCEX
00J1aCTsIX 4eJI0BEUECKOMN JESITEeIbHOCTH; BEPOATHOCTHBIN XapaKkTep
Pa3IMYHBIX MIPOLIECCOB OKPYKAIOIIETO MUPA;

ymemob: peuiaTtb pairOHAJIbHBIC, IIOKa3aTCJIbHBIC nu
J'IOl"apI/I(bMI/I‘IeCKI/Ie YpaBHCHHUA U HCPABCHCTBA, HpOCTGfIH.IHG

HTorosoe mopropenne Kypca ajaredpbl 1 Hayasua anaau3a 10 kiacca 74
96 |Crenennasi, mokasarenbHas U Jorapudmudeckas GyHKIUU. [Kcciiea0
BaHHE
97 |Pemenune nmoxasarenbHbIX, CTEICHHBIX U
Jorapu(MUIECKUX ypaBHEHUI
98 |Pemenune nmokasarenbHbIX, CTEICHHBIX U HPaKTHK
norapuMHUUECKUX HEPABEHCTB yM
99 |Tpuronomerpuueckue GopMyisl. TpUTOHOMETPHYECKHE  [COPEBHO
TOXJECTBA. Pelienre TpuroHoMeTpUYeCKNX ypaBHEHUN.  [Banue
100 |MToroBasi kKoHTpoJbHasi padoTa Ne 7
101 (Pemienne cucTeM MOKa3aTENbHBIX U JOTapUPMUUECKUX
YpaBHEHUM.
102 |TekcroBble 3a1aun Ha MPOLIEHTHI M JIBIKEHUE.

UPpPAalMOHAIBHBIE W  TPUTOHOMETPUYECKHUE YpPaBHEHHUSA, UX
CUCTEMBI; COCTAaBJISITh YPAaBHEHUS M HEPABEHCTBA IO YCIOBHIO
3aJlauy; MCIOJIb30BaTh Il MPUOIMXKEHHOIO PEIIeHUs] YpaBHEHUI
U HEepaBeHCTB  rpaduueckuii  meronx; M300paxarb  Ha
KOOPJAMHATHOM IUIOCKOCTH MHOXXECTBA PEIICHUH MPOCTEHIINX
YPaBHEHMH U UX CHUCTEM; UCMOJIb30BATh NPUOOPETEHHBIE 3HAHUS U
YMEHMSI B MPAKTHUECKOH MAESITEIbHOCTH W Ul TOBCEAHEBHOMU
JKU3HU; pelaTh MpocTeilline KOMOWHATOpHBIE 3a7aud METOAOM
nepebopa, a TakXe C HCIOJb30BAHUEM H3BECTHBIX (QOPMYI;
BBIUHCIATh B IPOCTEHIINMX CIIy4asX BEpOSTHOCTU COOBITUM Ha
OCHOBE TOJICU€Ta YKcia MCXOJIOB; aHallM3a PeajbHBIX UYMCIOBBIX
JTAHHBIX, MMPEAICTABICHHBIX B BUJE AUarpamm, rpaukoB; aHamu3a
MH(pOpMALlUM  CTAaTUCTUYECKOTO  XapakTepa. IOCTPOCHHUS U
HCCJIEIOBaHMSI MPOCTEHIINX MaTeMaTHYeCKUX MOJeNell peliarhb
paloHaIbHble, TOKa3aTeIbHbIE U JIOTapU(PMUUYECKHE YpaBHEHUS
u HEPaBEHCTBA, npocreifimue MppaluoOHaIbHbIE u
TPUTOHOMETPUYECKUE YpaBHEHUS, MX CHCTEMBI, COCTaBIAThH




YPaBHEHHs M HEPABEHCTBA IO YCIOBHIO 3aJa4d; MCIOJIb30BaTh
JUld  TPUOIMIKEHHOTO pEIleHHs ypaBHEHUH M HEPABEHCTB
rpaduveckuil MeTox; M300pakaTh Ha KOOPJMHATHOW IJIOCKOCTH
MHOXECTBA PELICHUN IMPOCTEHIINX YPAaBHECHUHM M HX CHCTEM;
UCIIOJIb30BaTh NPUOOPETEHHBIC 3HAHUS M YMEHHS B IIPAKTUYECKOM
JIEATEIIbHOCTY M IIOBCEJHEBHOM JKM3HU JUI1 IIOCTPOCHUSA U
MCCIJICOBAHMS IPOCTEUIINX MaTEMaTHYECKUX MOJEIICH.

KAJIEHIAPHO-TEMATUYECKOE IINIAHUPOBAHME 110 AJITEBPE. 11 KJIACC (102 YACOB, 3 Y/HE].)

Ne Tema Bun Y] XapaKkTepuCTHKA AeATEJIbHOCTH Y4alUXCs Hara

mwian | ¢pakr

IloBTOpenue kypca 10 kiaacca — 24

1 Yucnossie MHOKeCTBA. DyHKIUU. 06.09.24

2 Pemenune ypaBHeHUIi, HEPABEHCTB U UX CHUCTEM. MPAKTUKYM 09.09.23

I'naBa 7. Tpuronomerpuuyeckue GpyHkuuu -134

3-4 | Ob6nacTh onpe/eIeHUs 1 MHOXKECTBO 3HAUYCHUH HUCCIEOB. 3HaTh: YTO SIBJISIETCS 00JIACTHIO OMPEICTICHUs, MHOKECTBOM 11.09.23
TPUTOHOMETPUUYECKUX (YHKLUH paGora 3Ha4YeHUH QyHKIMH y=sinX, y=COSX, y= tgX. 13.09.23
5-6 | YeTHOCTH, HEUETHOCTH, IEPUOAUNIHOCTD 3HaTh: onpeseeHNe NepUOJUUECKON PYHKITUH 16.09.23
TPUTOHOMETPUUYECKUX (YHKLUH 18.09.23
7-8 KOHKYpC 3HaTh: cBOMCTBA (PYHKIIMU y=COSX 20.09.23
CaolicTBa QyHKIIMHN Y=COSX U €€ rpaduk YMertb: cTpouTh rpaduk GyHKIUN y=COSX, ONIPEIeIIsATh 23.09.23
CBOMCTBA (QPYHKIIUU 110 TpaPUKy
9-10 KOHKYpC 3HaTh: cBoOlicTBa PyHKIMU y=SinX 25.09.23

CaoiicTBa QyHKIMHM y=SinX U ee rpaduk YMeTh: cTpouTh rpaduk GyHKIUN y=SiNX ONpeaAesITh 27.09.23




cBoMcTBa (PyHKIIMHU 1O Tpaduky

11- 3HaTh: cBOMCTBAa QYHKIIMU y= tgX 30.09.23
12
CaoiicTBa GyHKIIMH y= tgX U ee rpaduk YMmeTh: ctpouts rpaduk QYHKIUH Y= tgX, ONpeIesiTh 02.10.23
CBOICTBa (DYHKIIUU 10 TPaPUKy
13 | Ob6patHble TpUrOHOMETpUYECKHE (DYHKIIMU 3HAaTh: NOHATHE OOPATHBIX TPUTOHOMETPHUECKUX (PYHKITHIA 04.10.23
14 | IToBTopenue o teme «TpuroHomerpuueckue IIPOEKT 07.10.23
byHKIAI
15 | KonrpoabHas padora Ne 1 mo teme 09.10.23
«Tpuronomerpnuyeckue GyHKIHI»
I'naBa 8. Ilpou3sBoaHasi u e€ reomeTpHUYeCKHii CMBIC - 164
16- KOHKYpC 3aJ1a4 | 3HaTh: MOHITHE IPOU3BOIHON (PYHKIIMU, TEOMETPUUECKUI 11.10.23
17 5
[IpousBonHas. CMPICI TIPOHEBOAHON 14.10.23
YMeTb: HAXOAUTh POU3BOAHBIE QYHKIUI
18- WccrenoBar. | 3HaTh: GopMyIIbl IPOM3BOIHOI crermenHoi pynkmmn (xP) =px” | 16.10.23
19 6 ! + b))’ = + b)Pt
[IpousBosiHas CTENEHHON PYHKIIMH. paborta # ((x + BY) =pi(ix +b) 18.10.23
YMeTh: UCIONIBb30BaTh (POPMYIIBI IPU HAXOKACHUH o
IPOU3BOJHON; HAXOAUTh 3HAYEHUE MPOU3BOIHON (DYHKIIUH B
TOUKE.
20- npakTukyM | 3HaTh: npaBwia quddepenmpoanus cymmel, mpousseaenus u | 21.10.23
23 TTpasiia AnhepeHIpOBaHHS. YaCTHOT'0 2-X (byHKquﬁ, BBIHECEHMS IOCTOSSHHOT'O MHOXKUTES 531023
3a 3HaK MPOU3BOIHOM
y . 25.10.23
MeTh: IPUMEHATh paBuiia 1uddepeHInpoBaHus
06.11.23
24- KOHKYpC 3HaTh: Ta0IMIlY TPOU3BOJHBIX HEKOTOPBIX 3JIEMEHTAPHBIX 08.11.23
26 i
[Tpon3BoHBIE HEKOTOPBIX dJIEMEHTAPHBIX (QYHKIIHI. Pyncuit 11.11.23




YMeTh: UCNONIb30BaTh ()OPMYIIbI IPU BBIOJIHEHUN
YIPA)KHEHUN

13.11.23

27- 3HAaTB: T€OMETPUUECKUI CMBICI ITIPOU3BOJHOM, YpaBHEHNE 15.11.23
29 . . KacaTeJlbHOMI
I'eomeTpuueckuii cMbICI IPOU3BOAHOM. 18.11.23
YMeTh: 3anKchIBaTh YpaBHEHUE KacaTeIbHOU K rpaduKky 501123
¢dbyskun f(x) B TOUKE X R
30 | [HoBTropenue no teme «IIponsBonnas u ee IIPaKTUKYM 22.11.23
FEOMETPUUYECKUN CMBICII.
31 | KouTpoabHas padora Ne 2 mo teme 25.11.23
«IIpousBoaHasi U eé reoMeTpHUYEeCKUIl CMbIC/D).
I'maBa 9. IlpuMeHeHHMe MPOU3BOAHOM K HCC/IeI0BAHUIO PyHKIMA -164
3HaTh: onpeelieHre Bo3pacTaromieii (yobiBaroieil) ¢pynkuuu, | 27.11.23
POMEKYTKA MOHOTOHHOCTH
32- | Bo3pacranue u yobiBaHue QyHKIUH. MUHHU-UCCIIEL. P T 29.11.23
33 Ymern: 10 rpaduKy pyHKUIUYU BBIABISATH IPOMEKYTKH 041273
BO3pAacTaHusl, yObIBaHUS; HAXOAUTH HHTEPBAIBl MOHOTOHHOCTH R
byHKIIH
06.12.23
3HaTh: onpeeNeHne TOYeK MaKCHMyMa 1 MUHUMYMa, 09.12.23
CTallMOHAPHBIX, KPUTUIECKUX TOUYEK, HEOOXOTUMBIE U
MPaKTUKYM 11.12.23
JIOCTaTOYHbIE YCIIOBHSI SKCTpEMyMa
34-
36 YMeTh: NpUMEHSTh HEOOXOUMBIE U IOCTATOUHBIE YCIOBUS
DKcTpeMyMbl (YHKITUH. AKCTpEMyMa Il HAXOXKIEHHUS TOUEK dIKCTpeMyMa QyHKIUU
KOHKYpC 3HaTh: KaK McCIe0BaTh (GYHKUHUIO C TOMONIbIO pou3BoaHo | 13.12.23
37- | [lpuMeHeHNE MPOU3BOTHOM K TIOCTPOSHUIO YmeTh: cTpouth rpaduk GYHKIIMH ¢ TOMOIIBIO POU3BOTHON 16.12.23
39 | rpa¢ukoB GpyHKIUI.




MIPaKTUKYM | 3HATh: aJITOPUTM HaXO0XKIECHUS 18.12.23
40- | HauOounpliee 1 HauMeHblIIee 3HaueHusl QyHKIUH. YMeTh: HAX0IUTh HAUOOIBIIIEE, HAUMEHBITICE 3HAYCHHE 20.12.23
. bynramn 2312.23
3HATh: NOHATHE BBITYKJIOCTH rpaduka GyHKIIUH, TOUKH 25.12.23
43- | Bemmykiocts rpaduka QyHKIHH, TOUYKH MTeperuoa. neperiba. 26.12.23
44 YMeTh: IPUMEHSATH 3TH MTOHATHUS MPH TOCTPOCHUU rpaduka u
UCCIICIOBAHUHU (PYHKITHH
[ToBTOpenue no teme «lIprumeHenue npou3BoIHON K 08.01.24
45 | MCCTEnOBAHIIO byHKITID
KourtpoabHnas padora Ne 3 mo teme « 10.01.24
47 IIpumeHeHHe NPOU3BOAHOM K HCCIEJ0BAHUIO
byHxumin».
I'naBa 10. UnTerpaJ - 134
48- 3HaTh: olpeeneHre nNepBooopasHoit 13.01.24
49 [TepBooOpazHasi. YmMmers: 15.01.24
50- MPaKTUKyM | 3HaTh: NIpaBUJIa HAXOXKACHUS [1EPBOOOPA3HBIX 17.01.24
52 [TpaBuna HaxoXkI€HUS IEPBOOOPA3HOM. YMeTh: IpUMEHATH TaOIUIy IEPBOOOPA3HBIX 20.01.24
22.01.24
53- KOHKYpc 3a71a4 | 3HaThb: popmyiny HeroTona-Jleitbuumna 24.01.24
> [Tmomane KpUBOJIMHEHHON TpaNelIUU U UHTETPAJI. YmeTn: npumeHaTh popmyny HeroTona-JIeliOHua, 27.01.24
n300paxaTh KPUBOJIMHEHHYIO TPATICITHIO 56,0134
56- copeBHOBa | 3HATH: TalOIMIly IEPBOOOPA3HBIX 31.01.24
ST | Botmcnenne urerpanos. HUE YMeTh: IpUMEHsTH Tab/IHILy epBOOOPA3HEIX IS BEIYUCICHUS [ 03 02,24

HpOCTGfII.HPIX HUHTCIpaJiIoB




58 NPakTUKYM | 3HATh: TaOIHIly IEPBOOOPAZHBIX 05.02.24

Boruncienue miomanei ¢ NOMOLIbIO HHTErPajlos. YMeTh: NPUMEHSTH TabIHILy TIEPBOOOPA3HBIX I BEIYUCIICHHS
HPOCTEUIINX UHTETPAJIOB

59 07.02.24
[ToBTOpenue o teme «MHTErpamy.

60 10.02.24
Kontpoabnas padora Ne 4 no teme «MHTErpas».

I'nasa 11. KomOunaropuka - 104

61 MIPaKT. 3HaTh: NOHATHE KOMOMHATOPHBIX 3a]1a4 12.02.24
[IpaBuito mpou3BeACHUS. pabora YMersb: pemats KoMO. 331241

62 3HaTh: onpeneneHue NepecTaHOBKU 14.02.24
[TepecTanoBKw. YMeTh: npuMeHATh GOpPMYITy EPECTaHOBOK

63- 3HaTh: onpeJesieHNe pa3MeIIeHNs U 17.02.24

o4 Pazmemenusi. bopmyIry pazMenieHus 19.02.24

YMeThb: npuMeHsTh GOpMYIy pa3MeleHUs

65- KOHKYpC 3a/1a4 | 3HaTh: ONpe/e/ieHue COYeTaHus U UX CBOMCTBA 21.02.24

06 YMeTh: npuMeHITh POPMYITY COYETaHUN 24.02.24
CoueraHus U UX CBOHCTBA.

67- 3HaTh: OuHOMUANBHYIO popmyny HpioToHa 26.02.24

68 | Bunowm Heiotona. YMerhb: npuMeHaTs GOpMyITy IS BO3BEICHHS IBYy4JICHA B 28.02.24

HaTYpaJIbHYIO CTEIIEHb.




69 | Ioeropenue no Teme «KombuHATOpHKAY. 02.03.24
70 | KonrpouabHas padora Ne 5 mo teme 04.03.24
«KomOunaropuka.
I'naBa 12. DyieMeHTBI TEOPUH BEPOATHOCTEN - 74
71- | CoObrTusi. KomOuHaIms coOBITHI. MPaKT. 3HATh: IPUMEPHI CITYIaHBIX, TOCTOBEPHBIX, HEBO3MOXKHBIX 06.03.24
72 | IIpOTHUBOMOIO0XKHOE COOBITHE. CcOOBITHIT
pabora 09.03.24
YMeTb: IpUMEHSTh (HOPMYJIbI
73 3HaTh: olnpe/esieHNe BEPOSITHOCTU COOBITUS, (OPMYIIBI 11.03.24
BeposiTHOCTB COOBITHSL. YMeTh: HAX0IUTh BEPOSTHOCTH COOBITHS C UCTIOIH30BAaHUEM
bopMyn KOMOMHATOPHKHU
74 | Cnoxenue BeposiTHOCTEH. He3aBucHMbIe COOBITHS. MPaKTUKyM | 3HATH: ONpeleleHUE MPaBUIIa HAX 0K ICHUS 13.03.24
YMHOKEHUE BEPOATHOCTEM.
YMeThb: NpUMeHSTh GOPMYITy
3HaTh: onpeneneHue CTaTUCTUYECKON BEPOATHOCTH 16.03.24
75 .
CraTtucTudeckasi BEpOSITHOCTD. YMeThb: HAXOIUTh CTAT. BEPOSITHOCTh COOBITUI B OTIBITE C
OOJIBIIIM YHCIIOM B UCTIBITAHUH
VYpok 0000111eHUS ¥ CUCTEMATH3alMK 3HAHUH. MUHU-UCCIEA. | 3HATh: paBUjIa HAXOXKJICHHS BEPOSTHOCTHU CIIydalHbIX 17.03.24
76 COOBITHH, 3aKOH OOJIBIIINX YUCEIT
YMeTh: IpuMeHITh GOPMYIIbI
77 | KourpouabHasi padora Ne 6 no teme «JJ1eMeHTHI 18.03.24
TEOPUH BEPOSITHOCTEI
I'maBa 13. Crarucruka - 84
MUHHU-UCCIE. | 3HATH: MIOHATHE CIYy4aliHON BEIMYMHBIL, IIPEJICTABIATh 19.03.24
. pacripeniesieHre 3Ha4eHU JUCKPETHOW CITyd. BEJTMYMHEI B BUJIC
78- | Cy4aiiHble BETUYUHBI. N
79 YaCTOTHOM TaOJHIIBI, TOJUTOHA YaCTOT

YMeTb: npeACTaBIsITh pacnpenesieHue 3Ha4eHN HeTPEePHIBHON




CITy4aifHOM BEJIMYMHBI B BUJIC YACTOTHOM TaOJIUIIHI U
TUCTOTPaMMBbI

MPAaKTUKYM 3HaTh: OCHOBHBIE [ICHTPAJIbHBIC TCHACHIIMH: MOy, MEIMAHY, 20.03.24
cpenHee
80- | LlenTpanbHble TEHICHLIUH. p
81 YMeTh: HaXOIUTh EHTPAJIbHBIC TEHICHIIUN YI€OHBIX BEIOOPOK
KOHKYPC 3HaTB: OCHOBHBIE MEPHI pa30poca 3HAUEHUH CITydaiHOM 23.03.24
BEJIMYMHBIL: pa3Max, OTKJIOHEHHE OT CPEIHETr0 U AUCIIEPCHIO
82- | MepsI pasopoca. ’
83 YMeThb: HaXOJUTh MEPHI pazdopoca CIrydaiiHOW BETMYHHBI C
HEOOJIBIIINM YUCIIOM PA3TIMYHBIX €€ 3HAYCHU I
3HaTh: TUCKPETHBIE CITy4YaliHbIE BEIMYMHBI U UX 03.04.24
. pacnpeieneHust
84 | Ypoxk 0000meHus M cHCTEeMaTH3aI[uy 3HAHUH.
YMeTh: BEIOMpPATh METO/IBI HOAXO/SIIETO NPEACTABICHUS 1
00paboTKH JaHHBIX
10.04.24
85 | KonTpoabHas pa6ora Ne 7 no teme
«Craructukay.
HUrorosoe nopropenue--17 4
86- | IToBTOpenue. MPaKTUKYM | YMeTh: BBIIOJIHATH apu(MeTHYECKUe IeHCTBUS, COUETas 13.04.24
87 YCTHBIE ¥ MTUCbMEHHBIE IPHUEMBI; BBITIOIHSITH YCTHBIE U
Anrebpanyeckue BbIpaXeHUsI.
MUCHMEHHBIC TIPUEMBI C YHCIIAMH,
BBIUUCIICHUS aJreOpandecKuX BBIPaKEHUH
88 | Crenennast QyHKIIHSL. YMmeTn: onpenensaTh 3HaueHue QYHKIUHU 10 3HAYCHHUIO 15.04.24
aprymeHTa
89 | Jlorapupmudeckas u mokazareabHas (QyHKIIHH. MpaKT. paboTa 17.04.24
90 | Tpuronomerpuyeckue QyHKIHH. IpakT. paboTa 20.04.24




91 | PemeHue moka3aTeNbHBIX YPAaBHEHUN U HEPABEHCTB. YMeTh: pemarh palioHaIbHbIC, TOKa3aTCIIbHEIC, 22.04.24
JOTapu(PMHUUECKUE, TPUTOHOMETPUICCKHE YPABHCHHS U
92 | PemeHue noka3aTenbHBIX YPaBHCHHUI pu ™ P P 24.04.24
HEpaBEHCTBA
Y HEPaBEHCTB. 27.04.24
93 | Pemenue norapu)Mu4ecKux ypaBHEHHUHA 29.04.24
e .
HEPaBEHCTB 30,0424
94 | Pemenue TPUTOHOMETPUUECKUX YPAaBHEHUN U HCCIIENI. 04.05.24
HEPaBEHCTB.
95- | [IpousBonHas. [IpuMeHeHwe TPONU3BOTHOM. YMeThb: BIYUCIISATH IPOU3BOIHBIC, TPUMEHSIS IIPaBHIIa 06.05.24
96
BBIYUCIICHHSI IPOU3BOIHBIX, HCIIOJIB3Ys CIIPABOYHBIC 07 0524
MaTepHabl
08.05.24
97 | BelunciaeHUE HHTETPAJIOB. YMeTb: HAXOUTh IUIONIAb KPUBOJIMHEHHON Tpareluu 11.05.24
98 | BeruucieHue oA KPUBOJIMHEHHOW TPAIICIIHH. 13.05.24
99- | PemieHue TEKCTOBBIX 3a/1a4. KOHKYpC YMeTn: pemiath TEKCTOBBIE 3a/1a4l 15.05.24
100
17.05.24
19.05.24
20.05.24
101- | UToroBasi KOHTpOJILHAs padoTa. 23.05.24
102

YUYEBHO-TEMATHUYECKHWH IUVIAH KYPCA TEOMETPUH

[TpsiMble 1 TIIOCKOCTH B TpocTpaHcTBe. OCHOBHBIE MOHATHS CTEPEOMETPUH (TOUKA, MPsiMast, INIOCKOCTh, TPOCTPAHCTBO).
[Iepecekaronuecs, napayuiesbHbIE U CKPEIIUBAIOIIMECS MPSIMBbIE. YTOJI MEXAY IPSAMBIMH B IpocTpaHcTBe. [lepnenaukynsapHocTs npsMbix. [lapamiensHOCTS 1
MEPIEHIUKYIISIPHOCTD IIPSMOM U IUIOCKOCTH, IIPU3HAKKU U CBOMCTBA. Teopema o Tpex nepreHauKymisapax. [lepneHaukynsap 1 HakJIIOHHas. YTOJI MEXKIY IPSIMOU U




IIJIOCKOCTBIO.

[TapannenbHOCTh MIIOCKOCTEHN, NEPIEHIUKYIIPHOCTD TIIOCKOCTEN, MPU3HAKU U CBOMCTBA. JIByrpaHHBIN yroJ, JUHEHHBIN yroi ABYTPAHHOTrO yria.
PaccrosiHus 0T TOukH 10 IIOCKOCTH. PaccTosiHre OT NpsAMOi 10 IMIIOCKOCTH. PaccTosiHre MeX Ay MapajyIeIbHBIMU IIJIOCKOCTAMU. PaccTosHne MexIy
CKPEUIMBAIOIIUMHUCS IPSIMBbIMH.

[TapannensHoe nmpoekTrpoBanue. [110mans OpTOroHaAILHON MPOSKIIMU MHOTOYTOJIbHUKA. V300pakeHre MpoCTpaHCTBEHHBIX (hUTYP.

MHuororpanauku. Bepiuael, pedpa, rpanu MHOrorpanHuka. PazsepTka. MHOrOrpanHabie yribl. Beimykiibie MHOTOTpaHHHKHU. Teopema Ditnepa.

[Tpu3ma, ee ocHOBaHUs1, OOKOBEIE pedpa, BbICOTA, OOKOBast MOBEPXHOCTh. [Ipsimast u HakimoHHas mpusMa. [IpaBunbsHas npusma. [apamienenunes. Kyo6.
[Tupamuna, ee ocHoBaHUe, OOKOBbIE pedpa, BbICOTa, OOKOBAast MOBEPXHOCTh. TpeyronbHas nupamuaa. [IpaBuiibHas nupamuia. Y cedeHHas Iupamuiaa.
CummMeTpun B KyOe, B mapajijiesienumese, B mpu3Me u nupamuje. [losTre o ciMMeTpuH B IPOCTpaHCTBE (IICHTpaibHasl, OceBasi, 3epKaiibHas ). [Ipumepsr
CUMMETPHUU B OKPYKAIOIIEM MUPE.

Ceuenus Ky0a, MPU3MBI, TUPAMUIBIL.

[IpencraBienue o MpaBUIBLHBIX MHOTOTPAHHUKAX (TETpadap, KyO, OKTadap, TOAEKAdIP U UKOCAIP).

Tena u noBepxHoctu BpamieHus. L{ununap u konyc. Yceuennsiit konyc. OCHOBaHHE, BBICOTa, OOKOBasi MIOBEPXHOCTh, 00pa3ytoias, pazsepTka. OceBbie
CEYEHMS U CEeUEHHUs], I1apaslielIbHbIe OCHOBAHMUIO.

[ap u chepa, ux ceueHus1, KacaTelbHas IUIOCKOCTH K cdepe.

OO6beMsl Ten U MIomaan ux noBepxuoctei. [lonstue 06 ooveme Tena. OTHOIIEHHE 00BEMOB MOAOOHBIX TETI.

dopmynsl 00beMa Kyda, IPSIMOYTOJILHOTO TapalIeIeIHIIe 1a, IIPU3MBI, IUIHHApPa. PopMyITbl 00beMa MUpaMuIbl 1 KoHyca. DOpMYIIbI TUIOMIAIN ITOBEPXHOCTEH
HWIMHIpa U KoHyca. @opmysbl 00beMa 1apa U Iiomaan chepsl.

Bxknan N3YUCHUA yqeGHoro npeamMceTa «FCOMeTpI/IH» B Cl)OpMPIpOBaHI/Ie METANPEeAMETHBIX PE3YJITATOB OCBOCHUA OCHOBHOM O6pa30BaTeHLHOﬁ IIporpaMmel CO-
CTOHUT:

e B (OPMUPOBAHUYU OHATUHHOTO ariapara MaTeMaTUKU U YMEHUS BUICTh MPUIOKEHUS MOJYYEHHBIX MAaTEMATHUECKUX 3HAHUH JIJIs1 ONTUCAHUS U
perieHust mpo0seM B APYTUX TUCHUIIIMHAX, B OKPYKAIOIICH KU3HU;

° q)OpMI/IpOBaHI/II/I I/IHTCHJIGKTyaHBHOﬁ KYHI)TypBI, BBIpa)KaIOHICMCfI B paSBI/ITI/II/I a6CTpaKTHOFO nu KpI/ITI/ILIeCKOl"O MBIIIJICHUA, YMCHI/II/I paCHO3HaBaTI)
JIOTHYECKU HEKOPPEKTHBIE BHICKA3bIBAHUS, OTJIMYATh THIIOTE3Y OT ()aKkTa, MPUMEHSTh HHAYKTHUBHBIC M JICTYKTHBHBIE CITIOCOOBI pacCyKICHHI,
CIIOCOOHOCTH SICHO, TOYHO ¥ TPaMOTHO (POPMYJIMPOBATh U ApIryMEHTHUPOBAHHO M3JIaraTh CBOM MBICIIM B YCTHOM M MMCbMEHHON PEeY, KOPPEKTHOCTHU B
00IIeHN N,

e (QopmMupoOBaHUU UHPOPMAIIMOHHOM KYJIbTYPBI, BEIPAXKAIOIIEMCSI B YMEHUU OCYLLECTBIISITh IOUCK, 0TOOP, aHaJIN3, CUCTEMATU3ALIUIO U KIIACCU(PUKALIUIO
uH(pOPMAIIKH, UCIIOIB30BaTh PA3IMYHbIE HCTOYHUKHM HHPOPMALIUK TS peIlIeHHs yUeOHbIX poOieM;

e yYMEHHUS NPUHUMATH PEUICHUE B YCIOBUAX HEMOIHOM U N30BITOYHON MH(OpMAIIH;

e (OpPMHUPOBAHHHY MPECTABICHUIN O MPUHIIUIIAX MATEMATHYECKOTO MOACITUPOBAHMS ¥ IPUOOPETCHNH HaYaIbHBIX HAaBBIKOB MCCIIEIOBATEIHCKOM IESITEIb-
HOCTH,



(bopMHpPOBaHUN YMEHHSI BUJETh PA3IMYHbIC CTPATETUH PEIICHUS 3a/1a4, TUIAHUPOBATh U OCYILECTBIISATH AEATEIILHOCTh, HAIIPABJICHHYIO HAa UX PELICHHUE,
IIPOBEPATH U OLICHUBATh PE3YJIbTAaThl IEATEIbHOCTH, COOTHOCS MX C TOCTABIEHHBIMU LEJISMH U JIMYHBIM KU3HEHHBIM OIBITOM, a TaKXKe MyOINYHO
MPEJCTABIATH €€ pe3ylbTaThl, B TOM YHCJIE C HCIIOJIb30BAaHUEM CPEJCTB HH(POPMAIIMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJIOTHH.

IIpenmeTrHble pe3yJabTaThbl HA 0230BOM YPOBHE MPOSBISIOTCS B 3HAHUSAX, YMEHUSIX, KOMIETEHTHOCTSIX, XapaKTEPU3YIOIIUX KaueCTBO (YpOBEHB) OBIAACHHUS
00yJaroImuMuCcs coJiep>KaHueM yu4eOHOTro MpeMeTa:

HCIIOJIb30BATh SI3bIK CTEPEOMETPHUU JJISl ONMCAHUS 00BEKTOB OKPYKAIOIIET0 MUPA;
MCIOJIb30BaTh MOHATUMHBIN alllapar U JOTHYECKYI0 CTPYKTYPY CTEPEOMETPHH;

IMPUBOJAUTH IIPUMEPBI PEAJIbHBIX O6T)€KTOB, MMPOCTPAHCTBCHHBIC XaPAKTCPHUCTHUKU KOTOPLIX OIMMUCBIBAOTCA C IOMOIIBIO TCOMETPUICCKUX TCPMHUHOB U OT-
HOILICHMI: MapaluICJIbHOCTU U IICPIICHAUKYIISIPHOCTHU, PABCHCTBA, HOI[O6I/IH, CUMMCTPHH;

HMMETH NIPEJCTaBICHUE O MHOIOTPAHHUKAX U TEJIaX BpaLICHUSA; PACIIO3HABATh HA YEPTEKAX U MOJAECIIAX IUIOCKUE U IIPOCTPAHCTBEHHBIE T€OMETPUUECKUE
(buUrypsl, COOTHOCHTBH TPEXMEPHBIE OOBEKTHI C UX OMHCAHUSME, YEPTESIKAMH, N300paKEHUSIMH,

BBIIIOJIHATE TCOMCTPHYCCKUEC ITIOCTPOCHUA,
O0OBACHATH MCTObI IapaJlJICIIbHOI'O U HCHTPAJIbHOI'O ITPOCKTUPOBAHUA,
CTPOUTH HpOCTCfIIHHe CCUCHUSA TCOMECTPUUCCKHUX TCJI;

MCCTIE0BATh M OMUCHIBATH MPOCTPAHCTBEHHBIE OOBEKTHI, /ISl YETO MCIIOIB30BaTh: CBOMCTBA MJIOCKUX M MPOCTPAHCTBEHHBIX TEOMETPUUYECKUX (DUTYD,
METO/IbI BBIYMCIIECHUS UX JTUHEHHBIX AJIEMEHTOB U YTJI0B (TJIOCKUX U ABYTPAHHBIX), (OPMYIIBI IS BBIYMCICHUS TIOMIAIEH TOBEPXHOCTEH
MPOCTPAHCTBEHHBIX QUTYP, GOPMYIIBI JIJIs1 BEIYUCICHUS] 00BEMOB MHOTOTPAaHHUKOB U TEJI BPAIICHUS;

MMPOBOAUTDL AOKA3ATCIILCTBA TCOMETPUICCKUX TCOPEM; ITPOBOANUTDH IMCbMCHHBIC U YCTHBIC JIOTUUCCKHUC 000CHOBAHHS IIpu pCHICHUH 3a/1a4 Ha
BBIYHMCIICHHUEC U A0Ka3aTCJIbCTBO,

OOBSACHATH Ha IPUMEPAX CYTh NT€OMETPUUECKHX METOJI0B 0OOCHOBAHUS PEILIEHUS 3a]]au: METOJIOM OT MPOTUBHOT'O U METOJIOM Iepedopa BapUaHTOB;

MCIOJIb30BaTh B OTHOIICHUU T€OMETPUUYECKUX (PUTYp TOTOBBIE KOMIIBIOTEPHBIE MPOTPAMMBI I TOCTPOCHHUSI, TPOBEICHUS IKCIIEPUMEHTOB U
HaOJII0/ICHUH Ha TUIOCKOCTH U B MTPOCTPAHCTBE; UCTIOIB30BaTh MPOTPAMMBbI, TTO3BOJISIONINE TPOBOAUTH SKCIIEPUMEHTHI U HAOMIOCHUS TUHAMUYECKH (B
JIB)KCHUN ).

TpeOoBaHusi K yPOBHIO MOATOTOBKH BbIIyCKHUKOB

B PE3YIIbTATC U3YUCHUSA MAaTCMAaTHUKHU Ha 0azoBOM YPOBHE YYCHHUK JOJIKCH

3HaTh 1 MOHUMATH:
- 3HAaYEHUE MaTEMaTUYECKOM HAyKH JJIsS pEUICHUs 3a/1ay, BO3HUKAIOLIUX B TEOPUU U MPAKTUKE; LIUPOTY U B TO K€ BPEMs OI'PaHUYEHHOCTh PUMEHEHUS
MaTeMaTUYeCKUX METOJIOB K aHAIIM3Y M UCCIICIOBAHUIO MPOIECCOB U SIBICHU B MMPUPO/IE U OOIIECTBE;



- 3HAYCHUC NPAKTUKH U BOIIPOCOB, BOBHUKAIOIIUX B caMoif MaTeMaTHUKE JJIA (I)OpMHpOBaHI/IH H pa3BUTHUA MaTeMaTHYEeCKOM HAYyKH; HCTOPUTIO PA3BUTH IIOHATHA

4HCJIa, CO3/IaHUs MATEMATHYECKOTO AHAJIN3a, BOSHUKHOBEHUS U PAa3BUTHs TCOMETPHH;
- YHUBEPCAJIbHBIN XapaKTep 3aKOHOB JIOTHKH MaTEMAaTUYECKUX PACCYKICHHM, UX IPUMEHUMOCTD BO BCEX 00JIACTSAX YEIIOBEUECKON ACATEIbHOCTH;
- BEPOSITHOCTHBIN XapaKTep pa3In4HbIX IPOLIECCOB OKPYKAIOLIErO MUPA.

KAJIEHJAPHO-TEMATHYECKOE IINTAHUPOBAHME 110 TEOMETPHMU. 10 KJIACC (68 YACOB, 2 Y/HE/.)

Ne Tema ypoka Bun yae6Hoit | Xapakrepuctuka aestenbHocty yyanmxcs | Jara mo | Jlata mo | [Ipumedanue
n/m JeSITeNIbHOCTH IUIaHy bakry
(uccnenoBanu
e, IPaKTH4
pab u T.11.)
Beeoenue
1 IIpeamer crepeomeTpuu. AKCHOMBI [TepeuncnsaTe OCHOBHBIE (PUTYPHI B
CTEpEOMETPHH. IIPOCTpAHCTBE (TOUKA, NpsAMas,
IJIOCKOCTH), (hOpMyIUpOBaTh TPU
aKCHOMBI 00 UX B3aUMHOM PACIIOIOKEHUU
Y WIIIOCTPUPOBATh 3T aKCUOMBI
IIpUMepaMu U3 OKpYyKarolleil 00CTaHOBKHU
2 Hekotopsle caencTBus U3 akCuom DopMyTUpOBATh U TOKA3bIBATH TEOPEMY O
IJIOCKOCTH, MPOXOJIALIEH uepe3 NpsAMyIo U
3-4 | PemieHne 3ajay Ha TIPHMEHEHHME akcuoM | IIpakTmdeckas | HE JIEXKAIYIO HA HEH TOUKY, U TEOPEMY O
CTEPEOMETPUH U UX CIICICTBUHI pabota IIOCKOCTH, IIPOXOJUIIICH Yepes iBe
) O6006matonuii ypok no teme «Axcuomsl | CopeBHoBaHue | IEPCCCKAIOMINCCH MIPAMBIC
CTEPEOMETPUU U UX CIECICTBUS»
I'nasa |. Ilapannenvnocmo npsamvix u niockocmeti
6 [TapanienbHble psIMbIE B TPOCTPAHCTBE DopMyIUpPOBaTh ONPEACIEHUE
7-8 | [lapamtenbHble TIpsSMBIE B TPOCTPAHCTBE. MapajulebHBIX IPSIMBIX B IPOCTPAHCTBE,
[TapanienbHOCTh TpEX MPSIMBIX (bopMyIMpOBATH U TOKa3bIBATh TEOPEMBI O
9-10 | ITapamrenbHOCTH MPSIMOI M TUIOCKOCTH MapajiebHBIX IPSIMbIX; 0ObSICHATD, KaKHe
11 | O6o6maromimii YpPOK o teme | Konkypc BO3MOJKHBI ClIy4au B3aMMHOIO
«[TapannenbHOCTh NMPSMOMN U INIOCKOCTH PACTIOIOKEHHS IPSIMO# M TNIOCKOCTH B
[TPOCTPAHCTBE, U IPUBOAUTD
MIUTIOCTPUPYIOINE IPUMEPHI U3




OKpy>Karoliel 00CTaHOBKH; (OPMYIHPOBATh
OIIpeIeIEHUs IPSIMON U MJIOCKOCTH,
(bopMyIHpOBATH M TOKA3bIBATh YTBEPKIACHUS
0 MapajyIeIbHOCTU MPSAMON U MJIOCKOCTH
(cBO¥iCcTBa M MpPU3HAK); pelIaTh 3a/1a4M Ha
BBIUMCIIEHUE U JI0KA3aTeJIbCTBO, CBSI3aHHbIE
CO B3aMHBIM PACIIOJIOKEHUEM IIPSIMBIX U
[JIOCKOCTEN

12- | CkpemmBaroniiecs npsmbie [IpakTukym OOBSACHATH, KaK€ BO3MOXKHBI CITy4an

13 B3aMMHOTO PACIIOJIOKEHHSI IBYX MPSMBIX B

14 VYrisl C COHaIpaBICHHBIMU CTOPOHAMM. [IPOCTPAHCTBE, U IPUBOAUTH
VYron Mexy nIpsSMbIMU MIUTFOCTPUPYIOLIME IPUMEDHI;

15 O06o0marommii YPOK o teme | [IpakTnueckas (POpPMyJIHpOBATh OLpEEICHHE
«CxkpenmBaromuecs npsMble. YTIiibl MexXay | padora CKPCIINBAIOMINXCA TIPAMBIX, A TEOPEMY O
IPSIMBIMU MJI0CKOCTH, IPOXOIALICH uepe3 oaHy U3

16 O06006mamuil ypok Mo TeMaM «AKCHOMBI CKPCHIUBAIOIINUXCS IIPSAMBIX, 1 TCOPEMY O
crepeoMerpud. llapamienbHOCTE psMON 1 IIIOCKOCTH, TIPOXOJISIICH Yepe3 OJHY U3
IJIOCKOCTH CKPEIIMBAIOIINXCS MPAMBIX U IapajuIeIbHON

17 Kontponbnas pabora Nel 1o Teme Npyroil npsAAMoii; 0OBACHATH KaKue J1Ba J1yda
KA KCUOMBIL CTEPEOMETPUH. IHa3bIBAKOTCs COHAIIPAaBJICHHBIMU,
[TapannenbHOCTh MPSAMOMN U TIIOCKOCTI) (hbopMyIHMpOBATh U JOKa3bIBaTh TEOPEMY 00

yrjax ¢ COHaIPaBJIEHHBIMH CTOPOHAMU;
OOBSACHATH, UTO HA3bIBAETCS YIIIOM MEXKIY
MEPECEKAOIUMHUCA TPSIMBIMU U YTIJIOM
MEX/1y CKPELIUBAIOIUMUCS IPSIMbIMU;
peIIaTh 3aja4l Ha BBIYMCIICHUE U
ITOKa3aTeNbCTBO, CBSI3aHHBIE CO B3aUMHBIM
PAcIIONOXKEHUE IBYX NPSIMBIX U YTJIOM
MEX1y HUMH

18 [Tapannensuple  1uockoctu.  llpusnax DopMyIUpOBaTh ONpPEACIEHUE
NapauIeIbHOCTH JABYX IJIOCKOCTEH. MapajieNbHbIX IUIOCKOCTEH, (hOpMyIUpOBaTh

19 CBolicTBa napauieabHbIX MIOCKOCTEN HccnenoBanne M JOKa3bIBaTh YTBEPKIAEHUS O IPU3HAKE U

20 [TapannensHpie  1ockoctu.  CBocTBa CBOMCTBaxX MapauleIbHBIX IIOCKOCTEH,
napaJuleIbHBIX MIOCKOCTEN MCIIOJIB30BATh ATH YTBEPKACHUS IPH

pelieHnu 3a1au

21 | Terparap OOBsICHATD, KaKas (purypa HazbplBaeTCs

22 [Tapamrenenumne TETPadAPOM M Kakasi apajuIeIICITHIICIOM,




23 3a1aun Ha NOCTPOCHHUE CEUCHHM [IpakTuKyM  [MOKa3bIBaTh HA YEPTEIKAX M MOACIISAX HX
24 O6o0maromuii YpOK o TeMe AIIEMEHTBHI, N300paxkaTh 3T QUTYPHI Ha
«[lapamienbHOCTh MPSIMBIX U MJIOCKOCTEN PUCYHKAaX, MJUTFOCTPUPOBATH C UX MOMOILBIO
25 Kontponbnass pabora Ne2 1o Teme [pa3JIMYHbIC CIy4au B3aUMHOTO
«TapamienbHOCTh MPSAMBIX U IIJIOCKOCTEW [PACIIONI0KEHUS MPSIMBIX U INIOCKOCTEN B
[pOCTpaHCTBE; HOPMYIHPOBATH U
ITOKa3bIBaTh YTBEP)KICHHS O CBOMCTBAX
rapajuiesienunena; 00bACHATh, 4TO
HA3bIBAETCS] CEYCHHE TETpadIpa
(mapasienenurnena), pemarb 3a1a41 Ha
MOCTPOEHHE CEUEHUH TeTpalipa u
MapaJjuiesienune/ia Ha YepTexe
I'nasa |l. Ilepnenouxynaprocmo npsamulx u niockocmet
26- | [lepnennukynspHbie psIMbIe B | Konkypc dopmyarpoBaTh ONpeaeIecHIe
27 POCTPAHCTBE MEPIICHIUKYIISIPHBIX TIPSIMBIX B
28- | Ilpu3Hak MEepHEeHIUKYISPHOCTU TPSMOU | pOCTpaHCcTBE; GOPMYIUPOBATH U
29 MJIOCKOCTH JI0Ka3bIBaTh JIEMMY O
30 | Teopema o IUIOCKOCTH, IEPHICHIUKYIAPHOM NEPHEHIUKYIIIPHOCTH JBYX
MIPSIMOH. Teopema 0 MPSMOW, MapauIebHbBIX NPSIMBIX K TPEThEU
NEepIEHINKYISPHOH MIIOCKOCTH npsiMoii; (OpPMYIUPOBATh ONPEEICHIE
31 [eprieHIUKYIAPHOCTD pAMOit u MPSAMOM, MEPIEHAUKYISIPHON K TIIOCKOCTH,
TUTOCKOCTH Y TIPUBOJIUTH WILTIOCTPUPYIOILUE IPUMEPHI
13 OKpYKaroIieil 00CTaHOBKH;
(dbopMynUpoOBaTh U AOKA3bIBATH TEOPEMBI
(mpsiMyt0 ¥ 0OpaTHYIO) O CBSI3U MEXKIY
MapauIeTbHOCTHIO MPSMBIX U X
NEePIEHINKYIISIPHOCTBIO MPSIMOH |
IJIOCKOCTH
32 PaccrosiHue OT TOYKHM 0 TIIOCKOCTH [Ipaktuyeckast | OOBACHATH, YTO TAKOE TIEPIICHIUKYJIISP U
pabota HaKJIOHHAs K IUIOCKOCTH, YTO Ha3bIBACTCA
33- | Teopema o TpEX MepHeHIUKYIAPAX MPOEKINel HAKIIOHHOH; YTO Ha3bIBACTCSI
36 paccTossHUEM: OT TOYKH JI0 TIIOCKOCTH,
37 Yroi Mexay NpsMOH U IUNIOCKOCTBIO [IpaxkTukym MEX]1y TTapajuieIbHIMU MIJIOCKOCTSIMHU,

MEXy apajieIbHbIMU IPSMON U
IJIOCKOCTBIO, MEXKY CKpPEIINBAIOIIUMHUCS
OpSAMBIMU; (POPMYTHPOBATH U I0KA3bIBAThH

TEOpPEMY O TPEX NMEPIEHAUKYISIPaX U




MIPUMEHSATDH €€ IPUMEHSATh €€ TPHU
pelIeHnu 3a7a4; OOBACHATH YTO TaKOE
OpPTOTOHAJIbHAS TPOEKIUS TOUYKH ((HUTYpBI)
HAa TIOCKOCTb, U JIOKa3bIBaTh, UTO
MPOEKIMEN MTPSAMON Ha INIOCKOCTb,
MEePIECHANKYIISIPHYIO K 3TOW PSMOH,
SABJISIETCS TpsiMasi; OOBACHSITh, UTO
HA3bIBACTCSI YIJIOM MEXKIY MPSIMON U
IIJIOCKOCTBIO U KAKUM CBOMCTBOM OH
001a7aeT; 00BSICHATD, UTO TAKOE
[EHTpaJIbHAs MPOEKLHUS TOUKH ((UTYpBI)
HAa TJIOCKOCTh

38- | JIByrpaHHBIN yroma

40

41 [lepnieH IMKyYISPHOCTH INIOCKOCTEN

42 [IpsiMOyroIbHBIN NapauIeTIeIHUIIE]

43 Pemenne 3amau  Ha  mpsmoyrosbHbI | COpeBHOBaHUE
napasenenumnes

44 | O6oOmaromuit YpOK o teme | [Ipoekt
«[lepreH UK YISIPHOCTH TIPSIMBIX "
IIJIOCKOCTEN

45 Kontpomprass pabora Ne3 mo Teme
«[leprneH MKyISIpHOCTh IPSIMBIX "

OOBsACHATH, Kakas (UTypa Ha3bIBACTCS
JBYTPaHHBIM YIJIOM U KaK OH U3MEPAETCS;
JIOKa3bIBaTh, YTO BCE JIMHEWHBIE YIJIbI
JBYTPaHHOI'O yIjia paBHBI APYT APYTY;
OOBSACHSATH, UTO TAKOE YIOJl MEXKIY
IIEPECEKAIOIIUMHUCS IIJIOCKOCTSMU U B
KaKHX IIpesieax OH U3MepseTCs;
(bopMynHMpOBaTh OIpeeIeHNe B3aUMHO
NEePIEeHIUKYJISIPHBIX TUIOCKOCTEH,
(bopMynHpOBaTh U JOKa3bIBaTh TEOPEMY O
MpU3HAKE NEPIEHIUKYIIPHOCTH ABYX
IJIOCKOCTEH; OOBICHATH, KAKOM
napajuleJienune/l Ha3bIBaeTCs
PSMOYTOJIbHBIM, (POPMYIHPOBATh U
JTIOKa3bIBaTh YTBEPKICHUS O €r0
CBOICTBAX; pelaTh 3aJa4u Ha
BBIUMCJIEHHUE U JOKa3aTeNIbCTBO C
HCII0JIb30BAaHUEM TEOPEM O
NEePIEeHIUKYIIPHOCTH IPSIMBIX U
IUIOCKOCTEM, a TaKXkKe 3a/1a4u Ha
MOCTPOCHUE CEUEHUN MPSIMOYTOJILHOTO
napauleJeNUIea Ha YEPTEKE.
Hcnonp30BaTh KOMIBIOTEPHBIE
IIPOrpaMMBbI IIPY U3YUYEHUU BOIPOCOB,
CBSI3aHHBIX CO B3aWMHBIM PacIOJI0KEHUEM




ILJIOCKOCTEM

MPSMBIX U IJIOCKOCTEN B IPOCTPAHCTBE

I'nasa Ill. Muocoepannuxu

46 [TonsTne MHororpannuxka. Ilpusma HccnenoBanme | OO0bACHATH, Kakas purypa Ha3pIBaeTCs
47 [Tpusma. Tlnomans NOBEPXHOCTH MPU3MBI MHOT'OTPAaHHUKOM U KaK Ha3bIBaIOTCS €r0
48 IIpu3sma. Haknonnas npusma 3JIEMEHTBI, KAKOW MHOTOTPaHHUK
49 Pemenue 3agau no reme «Ilpuzmay [IpakTukym Ha3bIBACTCA BBIIIYKIIBIM, IIPUBOAUTH
MIPUMEPBI MHOTOTPAaHHUKOB; OOBSICHSTH,
KAaKOM MHOTOI'PaHHUK Ha3bIBACTCS
MPU3MOM U KaK Ha3bIBAIOTCS €€ 3JIEMEHTHI,
Kakasl [[pu3Ma Ha3bIBAaeTCs MPSMO,
HAKJIOHHOH, MPaBHILHOHN, N300pakaTh
MPU3MBI Ha PUCYHKE; OOBSICHATH, UTO
Ha3bIBACTCSI IJIOLIAbI0 OJHON (OOKOBOIN)
MMOBEPXHOCTHU MPU3MBI U J10Ka3bIBaTh
TeopeMy O Tuioaan O0KOBOM
MIOBEPXHOCTHU MPSAMOM HPU3MBI; pelaTh
3a/1ayu Ha BBIYMCIICHUE U JOKA3aTEIbCTBO,
CBSI3aHHBIE C PU3MOM
50 [Inpamna OOBSICHSTH, KAKOW MHOTOTPaHHUK
o1 [IpaBunbHas nupamuia Ha3bIBACTCS MUPAMUJION U KaK
52 [Imomane  MOBEPXHOCTHM  MpPaBUIBHOU Ha3bIBAIOTCS €€ 3JICMCHTBI, UTO
TAPaMUJIbI HA3bIBACTCSI IUIOMIAAbI0 TIOTHOU (OOKOBOIN)
53 YceueHHas nupaMuia MMOBEPXHOCTU MTUPAMUJIBL, OOBICHSTS,
54- | Pemenue 3ana4u no teme «Ilupammmnar CopeBHoBaHue | Kakas ITMpaMu/ia Ha3bIBACTCs [IPaBUIILHOM,
55 JOKa3bIBaTh YTBEPXKICHHUEC O CBOMCTBAxX €€
56 Cummetrpusi B mpoctpanctBe. [lomsitue | [Ipoekt 00KOBBIX pebep 1 OOKOBBIX IpaHei 1
IIPAaBWJILHOTO MHOIOI'PAHHUKA TEOpeMy O IUIOLIA/ 1 OOKOBOI
S7 O606maromuit YpOK 1o teme | [IpakTideckass | HOBEPXHOCTH NPaBUILHOMN MUPAMULIBD)
«MHOTOrPaHHIKI pabota O0OBSICHATH, KAKOW MHOTOTPAaHHUK
58 KonrtponbHas paGora Ned 1o  Teme Ha3bIBACTCS YCEUEHHON MUPAMUION U KaK
«MHOTOTPaHHAKI Ha3BIBAIOTCS €€ DJIEMEHTHI, JJOKa3bIBaTh

TEOpeMY O TUIOIIATH OOKOBOMA
MTOBEPXHOCTH YCEUEHHOW MTUPaMU/IBI;
pelaTh 3aJa4y Ha BBIYUCIIEHUE U
JI0Ka3aTeNIbCTBO, CBSI3aHHBIE C
NMPaMHJIaMU, a TAKXKe 3a7a4d Ha
IIOCTPOEHNE CEYEHUH NUpamMuj Ha




| ueprexe

I nasa IV. Bexmopuwl 6 npocmpancmee

59 [Tonsitue BexkTopa. PaBeHCTBO BEKTOPOB Uccnenoanue | ®opMyaupoBaTh ONPEAEICHUE BEKTOPA,
€ro AJIMHbBI, KOJJTMHEAPHBIX U PaBHBIX
BEKTOPOB, IPUBOTUTH MIPUMEPHI
(bu3HYECKUX BEKTOPHBIX BEJIMYUH
60 Cnoxxenue U BeruuTanue BektopoB. Cymma | [Tpaktukym OOBACHATH, KaK BBOJATCS JICHCTBHS
HECKOJIbKUX BEKTOPOB CJIO’KEHUS BEKTOPOB U YMHOKEHUS
61 YMHOKEHHUE BEKTOpa Ha YUCIIO BEKTOpPA Ha YHUCII0, KAKUMH CBONCTBAMU
OHHU 00JIaJAl0T, YTO TaKOE MPABUIIO
TpeyrojbHUKa, IPaBUIIO
napajuiesorpaMMa 1 IpaBUIIo
MHOTOYT'OJIbHUKA CII0KEHHSI BEKTOPOB;
pemaTh 3aJ1a4u, CBSI3aHHbIE C JICHCTBUSAMH
HaJl BEKTOpaMH
62 Komnanapusie BEKTOPBI. [TpaBuio OOBACHATH, KaKH€ BEKTOPHI HA3BIBAIOTCS
napasuiesenumneia KOMIUTaHAPHBIMU; (DOPMYIIUPOBAThH U
63 Paznoxenue BEKTOpa o TpeM JTOKa3bIBaTh YTBEPKICHUS O IIPU3HAKE
HEKOMIUTaHAPHBIM BEKTOPaM. KOMIUTAHAPHOCTHU TPEX BEKTOPOB;
64 | Ob6oOmaromuii ypok no teme «Bekrtopsl B | [IpoekT OOBSACHSATD, B YEM COCTOHT IIPaBHIIO
IPOCTPAHCTBE) napajiesienunesia CI0KeHHUs Tpex
65 | Kontpompnass pabora Ne5S mo Teme HCKOMIIJIAHAPHBIX BEKTOPOB,
«BEKTOpBI B TPOCTPAHCTBE) (dbopMynUpoBaTh U AOKA3bIBATH TEOPEMY O
Pa3JIoKEHUH JTFOOO0TO BEKTOPA MO PEM
JAHHBIM HEKOMIUTAHAPHBIM BEKTOPAM;
MPUMEHSITh BEKTOPBI TIPH PEIICHUN
reOMEeTPHUECKUX 3a]a4
Iloemopenue
66 VYpok mnoBTOpeHuss mno temaM «Axcuomsl | Konkypc
CTEPEOMETPUN», «[TapannenbHOCTD
IPSIMBIX U TIOCKOCTEI»
67 VYpok noBtopenus «llepneHIUKyIIpHOCTD
IPSIMBIX U TIOCKOCTEI»
68 | Ypok MTOBTOPEHUS o TeMe

«MHoror PAHHUKH




KAJIEHAAPHO-TEMATUYECKOE IIVTAHUPOBAHMUE 110 TEOMETPHMU. 11 KJIIACC (68 YACOB, 2 Y/HE.)

No | Tema ypoxka By yueOnori | XapakTepuCTHKA AEATEILHOCTH YUAIIUXCS Hara mno | [lata no | [Ipumevanue
n/n JESITEIbHOCTH IJIaHy daxty
(ucciemoBanue
, IpakTu4 pad
Y T.I1.)
I'nasa \l. Memoo koopounam 6 npocmpancmee (15 uacos)
1 | KoopauHatel TOYKU U 3HAaTh: OHATHE PAIUYC-BEKTOPA MIPOU3BOIBHOM TOUKH 05.09.23
KOOPJIMHATHI BEKTOPa MIPOCTPAHCTBA; (OPMYIIBI AJIsl HAXO0XKAECHUS KOOPAUHAT
2 | KoopauHaTel TOUKH U BEKTOpa 10 KOOPJAMHATAM TOYCK KOHIIa M HaJasia 07.09.23
KOOPJMHATHI BEKTOPa BEKTOpa.
3 | KoopauHaTel TOUKH U YMeTh: pemarh 3aa4u 1Mo TeMe 12.09.23
KOOPJMHATHI BEKTOpa 3HaTh: MOHATHE KOOPIUHAT BEKTOpA B IAaHHOM crucTeMe
4 | KoopauHaThl TOYKH U KOOpauHAT; GopMyITy pa3iokKeHHs BEKTOpa 10
KOOPJMHATEI BEKTOpA KOOpJIMHATHBIM BEKTOpaM 1, j, k ; mpaBuia cioxxeHus,
5 | KoopaHHAThI TOUKHU U BBIYUTAHUS U YMHOXKEHUS BEKTOPA HA YHCIIO; TOHITHS 14.09.23
KOOpAMHATEI BEKTOpa PaBHLIX, KOJUIMHCAPHBIX U KOMILIAHAPHBIX BEKTOPOB;
6 | KoopamHaThl TOUKH 1 (hopMyIIBI ISl HAXOXKICHUST KOOPJAMHAT BEKTOPA T10 19.09.23
KOOP/MHATHI BEKTOPA KOOpJMHATaM TOYEK KOHIIA M Hauaia BEeKTopa,
7 | Koutponshas paGora Nel KOOpJUHAT CePEIMHBI OTPE3Ka, BEIYUCIICHUS JUTHHBI 21.09.23
1o Teme «Koopaunarsl BEKTOpa 10 €T0
TOYKH 1 KOOPIMUHATBI KOOpJIUHATAM, PACCTOSTHUS MKy JBYMS TOUKAMHU.
BEKTODA» YMeTh: pemath 3a/1a4M 10 TeMe
8 | Cxamsproe mponssenenue | [IpakTnkym 3HaTh: NOHATHE yTJIa MEXK/y BEKTOpaMH; GOpMyIsl VIl [ 27 09 23
BEKTOPOB HaXOXACHUS yria MKy BEKTOPaMH IO MX
9 | CkanspHOe pOU3BEIEHUE KOOpAMHATAM. 29.09.23
BEKTOPOB YMeTh: pemath 3aa4u 110 TeEMe
10 | Ckansiproe nponsse/ieHe 3HaTh: MOHATHE CKATISIPHOTO MTPOU3BEICHUS BEKTOPOB; 03.10.23
BEKTOPOB 1Be (POPMYITBI [T HAX OXKICHUS CKaJIAPHOTO
11 | Cransproe nponsBencHie MIPOU3BEICHUS BEKTOPOB; OCHOBHBIE CBOWCTBA 05.10 23
BEKTOPOB CKaJIIPHOTO TIPOU3BEICHUS BEKTOPOB.
12 | JIBmkeHus [IpakTuueckas YMeTb: pelaTh 3a/1a4H 110 TeMe 10.10.23
paborta
13 | JIBwkeHus 12.10.23
14 | Pemrenue 3agau 17.10.23




15 | KonTpoabHas paGota Ne2 19.10.23
no reme «Merozx
KOOPIMHAT B
NPOCTPAHCTBE»
I'nasa V. Quaunop, konyc u wap (17 uacos)
16 | Huwmunanp 3HaTh: NOHATHS IIWIHHAPUICCKON TOBEPXHOCTH, 24.10.23
17 | Hwmunanp IWIAH]IPA U €T0 JIEMEHTOB (0OKOBOW MOBEPXHOCTH, 26.10.23
18 | Humusaap OCHOBaHHUH, 07.11.23
19 KOHyc 06pa3y10Lu1/Ix, OCH, BEICOTEHI, pa;uxlyca); CCUCHU 09.11.23
20 | Konyc LUIMHAPA. 14.11.23
22 | Konyc YMeTh: pemats 3aa4u 110 TEME 16.11.23
3HaTh: MOHATHE Pa3BEPTKU OOKOBOIl MOBEPXHOCTH
23 | Cohepa passep p 21.11.23
24 | Coepa MWIAHIPA; POPMYIIBI TSI BEIYHCICHUS TUIOIIA TN 2311.23
25 | Coepa OOKOBOM U MOJHON MOBEPXHOCTH LIUIUH/PA. 28.11.23
26 | Cdpepa YMeTh: pemath 3aa4u 10 TeEME 30.11.23
57 | Pasnire P — ma | pakTHKyM 3HAaTh: MOHATHS IUIUHAPHUIECKON TOBEPXHOCTH,
MHOTOFPAHHHUKH, VM HWIMHAPA U €ro 3JIeMEeHTOB (OOKOBOW TOBEPXHOCTH, 05.12.23
KOHYC 1 map ’ ’ OCHOBaHHH,
28 | Pasnbic sanadn Ha 00pa3yIoINX, OCH, BBICOTHI, pPaiiyca), Pa3BepTKU
MHOTOIDAHHHKH, IIATHHEID OOKOBOI MOBEPXHOCTH LIUIUH/IPA; CEUCHUS IIMIINHIPA; 07.12.23
KOHYC H 1Iap (bopMyITBI ISt
P ——, BBIYHCIICHHS TUTOMIAAN OOKOBOM U TTOTHOU
29 | MHOTOTPaHHWKH, [IHJIHHJIP, TOBEPXHOCTH IIHITHHAPA. 12.12.23
KOHYC H map YMeTh: pemath 3a/1a4M 10 TeMe
30 | Pemenue saad 3HaTh: MOHATHUS KOHHYECKON TTOBEPXHOCTH KOHYCA H €ro 141223
3J1IeMEHTOB (0OKOBOI MOBEPXHOCTH, OCHOBAHUS ——
31 | Pemenwue 3agau ’ ’ 19.12.23
A BEPIIIHHEI,
32 | KourpoabHasi pagora Ne3 )
00pa3yoIInX, OCH, BBICOTHI); CEUECHUS KOHYCa.
no Teme «Iluauap, Konyc VYMeTh: pemarp 3a7a49u 1Mo TeMe
1 tmap» 3HaTh: MMOHATHE Pa3BEPTKU OOKOBOI MOBEPXHOCTH
KOHYyca; (hOpMyJIbI TUTIOIaau OOKOBOM M TIOJTHOM
MMOBEPXHOCTH KOHYCA. 21.12.23

YMeTh: pemath 3a7a4u 10 TEME.

3HATh: MOHATHSI YCEUEHHOTO KOHYCA U €r0 DJIIEMEHTOB
(60KOBOI TOBEPXHOCTH, OCHOBAHUH, BEPIIIUHBI,
00pa3yoIInX, OCH, BBICOTHI); CEYCHHS YCEYCHHOTO
KOHYyCa.




YMerTs: pemaTts 3aa4u 110 TeEMe

3HaTh: MOHATHA CHEPBI U IIAPa U UX SJIEMEHTOB
(panuyca,

JMaMeTpa); ypaBHEHHs IOBEPXHOCTH; BBIBOJ] YPaBHEHUS
cdepsl.

YMeTsh: pemars 3a1a4u 110 TEME

3HaTh: TPU CcIydas B3aMMHOTO PacIoyIOKeHUs chepsl 1
IUIOCKOCTH; MIOHATHSI KacaTeJIbHOU INIOCKOCTH K cdepe,
TOUYKM KacaHMsl; CBOMCTBO U IIPU3HAK KacaTEIbHON
IUIOCKOCTH K cpepe ¢ J0Ka3aTeIbCTBAMH.

YMeTh: pemiaTth 3aa4M 110 TeEME

3HaTh: MOHATUA ChEpbl, ONUCAHHON OKOJIO
MHOTOT'paHHUKA ¥ BOIMCAHHON B MHOTOTPaHHUK;
dhopmyny momanay cepsl.

YMeTh: pemiaTh 3aa4M 110 TeEME

3HATh: MOHATHS LIUJIUHAPA U €r0 DIEMEHTOB, Pa3BEPTKU
OOKOBOI MOBEPXHOCTH LIMJIMH/IPA, KOHYCA U €ro
3JIEMEHTOB, pa3BEPTKU OOKOBOM MOBEPXHOCTU KOHYCA,
YCEUEHHOT'0 KOHYCA U €ro 3JIEMEHTOB, c(ephl U 11apa U
nux

3JIEMEHTOB, YPAaBHEHMSI IOBEPXHOCTH, KacaTeIbHON
IUIOCKOCTH K cpepe, TOUKU KaCaHUs; CeUeHUs LMIMHPA,
KOHYCa U yCEYEHHOTr0 KOHYyca; (hopMyIIbl st
BBIUMCIICHUS TJI0MIa 11 OOKOBOM M MOJHOM MOBEPXHOCTH
HUITUHIPA, IO OOKOBOM M MOJTHOM MOBEPXHOCTH
KOHYyCa 1

YCEUEHHOT0 KOHYCa, IO cepbl; CBONCTBO U
MIPU3HAK KacaTeJIbHOU IUIOCKOCTH K chepe; ypaBHEHHE
cdepsl.

YMeTh: pemarh 3a/1a4u 110 TEME

I'nasa V1. Obvemot men (23 uaca)

33 | O6vem  mpsmoyronsHOro | MccnenoBanue
napajuIeIenuneaa

34 | O0BbeM MpsIMOYTOJIBHOTO
napajuIeIenuneaa

35 | O0BbeM mpsiMoil MPU3MBI U

HWIMHpA

3HaTh: MOHATHE 00bEMA; CBOMCTBA 0OBEMOB; TEOPEMY H
clecTBUE 00 00beMe MPSIMOYTOJIBHOTO
napasiesienunesa.

YMeTh: pemate 3aa4u 10 TeEMe

3HaTh: MOHATHE 00bEMA; CBOWCTBA 0OBEMOB; TEOPEMY U
clecTBUE 00 00beMe MPSIMOYTOIBHOTO

28.12.23

09.01.24

11.01.24




36

O06beM HaKIOHHOW MPU3MBI,
UPAaMUJIBI H KOHYCa

37 | OObeM HaKJIOHHOW TPU3MBI,
NUPaMUJIbI U KOHYCa
38 | OOBbeM HaKIOHHOW TPU3MBI,
MUPaMUJIbI U KOHYCa
39 | OO6beM HaKJIOHHOW TTPU3MBEI,
MUPAMHJIBI U KOHYCA
40 | OO0BeM HAKIIOHHOM MPU3MBI,
MUPAMHJIBI U KOHYCA
41 | Pemenue 3amay CopeBHOBaHHE
42 | KonuTpoubHasi padora Ned
no teme «O0beMbI TEI»
43 | O6vem mapa u 1wiomans | McciemnoBanue
chepsl
44 | O6bem mapa u wioaab
chepsl
45 | O6bem mapa u wionaab
cdepsl
46 | OOBeM mapa v IIoNIa b
cdepsl
47 | PazHbie 3a7a41 Ha | KoHkypc
MHOTOTPaHHHKH, [THIUHJP,
KOCHHYC U IIap
48 | Pemenue 3aau IIpakTukym
49 | KonuTpouasHas padora Ne5

no reme «O0bem mapa u
I101AAbL cepb»

napaJuiesenure/a.
YMeTh: pemaTth 3aa4u 10 TeEMe

3HaTh: TeopeMy 00 00beMe IPSIMOM MTPU3MBI C
JI0Ka3aTeIbCTBOM.

YMeTh: pemath 3aa4u 110 TEME

3HaTh: TeopeMy 00 0ObeMe UIMHIpA C
JI0Ka3aTeIbCTBOM.

YMeTh: pemarp 3a7a4uu 1o TeMe

3HaTh: OCHOBHYIO (DOPMYITY JJIsi BEIYUCICHUS 00HEMOB
TEJL.

YMeTh: pemiaTth 3aa4M 110 TeEME

3HaTh: TeopeMy 00 00beMe HAKIIOHHOM MPHU3MBI C
JI0Ka3aTeIbCTBOM.

YMeTh: pemarp 3a7auu 1o TeMe

3HaTh: TeopeMy 00 0ObeMe TUPAMH/IBI C
JI0Ka3aTenbCcTBOM; (hopMyy 00beMa yCeUSHHOM
MUPaMHU/IBL.

YMeTh: pemarp 3aJauu 1o TeMe

3Hath: TeopeMy 00 00beMe KOHYyca ¢ JJ0Ka3aTeIIbCTBOM;
dopmyity 00beMa yCeUeHHOT0 KOHYca.

YMeTh: pemiaTh 3a1a4M 110 TEME

3HaTh: TeopeMy 00 oObeMe KoHyca; (hopMyTy o0beMa
YCEYEHHOTO KOHYCA.

VYMeTs: pemars 3a7auu 1o TeMe

3HaTh: TeopeMy 00 00beMe MUPAMUIBI C
JI0Ka3aTenbCcTBOM; (hopMyy 00bemMa yCedeHHOM
MUPaMHU/IBI.

VYMeTs: pemars 3a7auu 1o TeMe

3HaTh: TeopeMy 00 00beMe KOHYCa € JOKA3aTeIbCTBOM;
¢dopmyiy 00beMa yceueHHOTo KOHYca.

YMeTh: pemiaTe 3aa4M 110 TEME

3HaTh: TeopeMy 00 oObeMe KoHyca; (hopMyTy o0bema
YCEUEHHOTO KOHYCA.

YMeTb: pemars 3a7auu 1o TeMe

3HaTh: TeopeMy 00 0ObeMe Imapa C I0Ka3aTeIbCTBOM.
YMeTh: pemars 3a/1a4n

10 TEME

16.01.24

18.01.24

23.01.24

25.01.24

30.01.24

01.02.24

06.02.24

08.02.24

13.02.24

15.02.24

20.02.24

22.02.24

27.02.24

29.02.23

05.03.24




3HaTh: ONpeIeTICHUs IIAPOBOI'0 CErMEHTA, IIIAPOBOTO
CJIOSl ¥ IIAPOBOT'0O CEKTOpa; (OPMYIIbI JIJIsl BBIYUCIICHUS
00BEMOB YacTei mapa.

YMeTh: pemath 3a/1a4u 10 TeMe

3HaTh: BBIBOA (DOPMYJIBI TUIOIIATAH CHEPHI.

YMeTh: pemath 3a/1a4u 10 TeMe

YMeTh: pemath 3aa4u 110 TEME

Iloemopenue (13 uacos)

50 | IToBTOpeHue Kypca
crepeoMmerpun.  Pemenune
3a1a4

51 | IloBTOpeHue kypca | [Ipaktuueckas
crepeomeTpuu.  Pemenue | pabora
3a1a4

52 | IloBTOpenue kypca | Konkypc
crepeomerpuu.  Pemienue
3a1a4

53 | IloBTOpEHuUE kypca | CopeBHOBaHUE
CTEPEOMETPHUH. Pemenue
3a1a4

54 | [loBTOpeHue Kkypca | [Ipaktukym
crepeoMerpun.  Pemenue
3a1a4

55 | IloBTopenue kypca | Konkypc
CTEPEOMETPHUH. Pemenue
3aj1a4

56 | IloBTOpenue kypca | Konkypc
crepeoMerpun.  Pemenue
3a1a4

57 | IloBTopenue kypca | CopeBHOBaHuE
CTEPEOMETPHH. Pemenue
3a1a4

58 | [loBTOpeHue Kypca
CTEPEOMETPHUH. Pemenue
3a1a4

59 | IloBTopenue kypca | Ilpaktudeckas

07.03.24

12.03.24

14.03.24

19.03.24

21.03.24

04.04.24

09.04.24

11.04.24

16.04.24

18.04.24




CTEPEOMETPHUH. Pemenue

3a1a4

pabora

60

Hrorosasn KOHTPOJIbHas

padora Ne6

CopeBHOBaHUe

23.04.24

61

[ToBTOpEHME Kypca
crepeomerpuu. Pemenue
3a/1a4

25.04.24

62

[ToBTOpEHME Kypca
crepeomerpuu. Pemenue
3a/1a4

30.04.24

63

[ToBTOpEeHME Kypca
crepeomerpuu. Pemenue
3a/1a4

07.05.24

64

[ToBTOpEHME Kypca
crepeoMerpuu. Pemenue
3a/1a4

14.05.24

65

[ToBTOpEeHue kypca
crepeomerpuu. Pemenue
3a/1a4

17.05.24

66

[ToBTOpEHME Kypca
crepeomerpuu. Pemenue
3a/1a4

21.05.24

67

[ToBTOpEHUE Kypca
crepeomerpun. Pemenue
3a7a4

24.05.24

68

25.05.24
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