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MHNOACHUTEJBHASA 3AIINCKA

Pabouast nporpamMMa KOHCYJIbTAIMA IO MaTeMaTHKe MPOodUIbHOTO YpoBHs uist yuamuxcs 10-11 kiacca pa3paborana:
- B COOTBEeTCTBHH C TpeboBaHusiMu DenepaabHOr0 TOCYIApCTBEHHOTO O0pa30BaTEIBHOTO CTAHIAPTAa CPETHEro oomero oOpasoBaHus (MIPHKa3

MunuctepctBa o0Opa3oBanus U Hayku PD ot 17.12.2012Ne413);

- B COOTBETCTBUH ¢ TpeboBanusmMu CTaHapTa MpaBOCIaBHOTO KOMIIOHEHTa 00111ero 00pa3oBaHus;

- ¢ yuerom DenepanbHOil 00pa3oBaTeIbHONW MpOTrpaMMbl cpefaHero obmiero oopazoanus (IIpukaz MunucrepctBa IlpocBemenus Poccuiickoii
Deneparun ot 18.05.2023 rogaNe371);

- B cooTBeTcTBUU ¢ OCHOBHOM 00pa3oBaTebHON MPOrpaMMoii cpeaHero obmiero oopazopanus OUY «MmmMckas npaBociiaBHas TUMHA3US;

- B cooTBeTcTBHM C [loJI0’K€HHEM O CTPYKTYpE, MOPSJIKE pa3pabOTKH U YTBEP)KACHHS pab0vHX MPOrpaMM y4eOHBIX KypCOB, IPEIMETOB, TUCITUTLIMH
(Momyei)u pabodnx MporpaMM KypCOB BHEYPOUHOM JIEATSIIEHOCTH.

Kypc xoHCynbTanmii HanpaBlieH Ha JOCTHXKEHHUE CIEAYIOIINX Yelell:

® [IOJrOTOBKA yYalIUXCs K YCIEIIHOM cAauye rocyJapCTBEHHON UTOTOBOM aTTeCTallMK 10 MaTEMAaTHUKE;

e (opmupoBaHUE MPEICTABICHUI O MAaTEMAaTHKE KaK YHUBEPCAIBHOM SI3bIKE HAYKH, CPEICTBE MOACIMPOBAHUS SIBJICHHUM U MPOIECCOB, 00 UILAX
1 METOJaxX MaTeMaTHKH;

®  pa3BUTHE JIOTUYECKOTO MBIIIJICHHS, TPOCTPAHCTBEHHOTO BOOOPAKEHUS, AITOPUTMHUECKON KYIbTYphl, KDHTUYHOCTA MBILIUICHUS Ha YPOBHE,
HEO0O0XO0IUMOM JUTs Oy TyIed TpoheCCHOHATBLHON ACSITEILHOCTH, a TAKXKE IMOCIICAYIOMIEro 00yIeHHUs B BBICIIICH IIKOJIE;

e OBJAJICHUEC MATEMAaTHYCCKHUMH 3HAHUSAMH W yMCHUSMH, HEOOXOJMMBIMH B TIOBCCIHEBHOW IKM3HHU, I HW3YYCHHS IIKOJIHHBIX
€CTeCTBEHHOHAYYHBIX TUCIUIUIMH Ha 0a30BOM ypOBHE, JAJIS MOJy4eHHUs 0O0pa3oBaHUs B 00JacTIX, HE TPEOYIOIIUX YIITyOJEHHON MaTeMaTHuecKoi
MTOATOTOBKH;

® BOCIHUTAaHUE CPEJICTBAMH MATEMATUKH KYJIbTYpPbl JUYHOCTH, MOHUMAHHUS 3HAYMMOCTHM MAaT€MaTUKH I HAYYHO-TEXHHYECKOIO Mporpecca,
OTHONIEHHUS K MaTeMaTHKe KaK K YacTh OOIIeuelOBEYECKOM KyJIbTyphl 4epe3 3HAKOMCTBO C HCTOpPHEH pa3BUTHS MaTEMAaTHKH, SBOJIOIHEH
MaTeMaTUUYECKUX UJICH.

W pemarotcs cnenyrouue 3adayu:

e chopmynrpoBaTh MOJOKUTENBHOE OTHOIIIEHHUE K MpoIienype KoHTpous B popmare EI'D;

BBIPa0OTaTh CTPATETHIO MOJITOTOBKH K Cadye 3K3aMeHa 110 MaTeMaTHKeE;

3HATh CTPYKTYPY U COJEPKaHNE KOHTPOIbHO—U3MEPUTEIBHEIX MATEPHUAIIOB [0 MATEMATHKE;
3HATh MHCTPYKIIUH, PETIIAMEHTHUPYIOIINE MPOIICAYPY MPOBEACHHSI SK3aMEHA B 11EJIOM;
Hay4UTh ) (PEKTUBHO pacrpeensiTh BpeMs Ha BBIIOJIHEHUE 3aJaHUN PA3INIHBIX THTIOB;
3HATh HA3HAYCHUE 3aJJaHUH PA3TMYHOTO TUTIA (C BLIOOPOM OTBETA, C KPATKUM OTBETOM);

e  CcHCTeMaTH3alMsl CBEJIEHUN O YMCIaX; M3YYEeHUE HOBBIX BUJIOB YHCIIOBBIX BBIPRKCHUH W (POPMYII; COBEPIICHCTBOBAHKUE MPAKTUYECKUX HABBIKOB U
BBIYMCIIUTENILHON KyJIbTYPhI, PACIINPEHUE U COBEPIIICHCTBOBAHNE anTreOpanveckoro anmnapara, cQOpMUPOBAHHOTO B OCHOBHOM IIKOJIE, M €T0 MPUMEHEHHUE K
pENICHUI0 MaTEeMaTUYECKUX U HEMaTEMaTHIECKUX 3a71ad;

®  pacHIMpeHHe M CHCTeMaTu3alus OOIIMX CBEJACHHUH O (YHKIHSX, MOMOJIHEHHE Kiacca M3ydaeMbIX (YHKUIUH, WITIOCTpAMs IIUPOTH MPUMEHEHHS
(GYHKIUM U1 OTIMCaHUS ¥ U3YYEHUS pealbHBIX 3aBUCUMOCTEH;

®  pa3BUTHE TIPEACTABJICHUNA O BEPOSATHOCTHO-CTATHUCTUYECKUX 3aKOHOMEPHOCTSIX B OKPYKAIOIIEM MHpE, COBEPIICHCTBOBAHWE WHTEIUICKTYalbHBIX U
PEUYEBBIX YMEHHUH MMyTeM 00OTaIIeHHS] MAaTeMaTHIECKOTO SI3bIKa, Pa3BUTHS JTOTUIECKOTO MBITILICHUS;



®  3HAKOMCTBO C OCHOBHBIMH HJESIMHU M METOJIaMU MaTeMaTUYECKOTO aHAIIM3A.
e  DPa3BHUTHE MPEICTABICHUNA O MOTHON KapTHHE MHpPA, O B3aMMOCBSI3U MaTEMATUKH C APYyTUMH MPEIMETaMH.
Kypc koncynpTanmii paccuntad Ha 34 yaca B 10 xiacce, Ha 34 gaca B 11 kimacce. 3a 1Ba roga oOy4eHus - 68 4acos.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA YYEBHOI'O KYPCA

JIMHHOCTHBIE PE3YJIBTATbHI

JIMYHOCTHBIE Pe3yabTaThl OCBOCHUS MPOTrPaMMBbl KOHCYJIBTAINH 110 MaTeMaTuke (MpOo(GUIBLHOTO YPOBHS) XapaKTepU3YIOTCS:

I'paxk1aHCKOE BOCIIUTAHUE:!

c(OPMHUPOBAHHOCTHIO TPAKIAHCKOM TMO3UIMHM OOYyYarollerocss Kak aKTHMBHOTO W OTBETCTBEHHOTO YJIEHa POCCHHCKOTO 0O0IIecTBa,
IIPEJCTABICHUEM O MAaTEMaTUYECKMX OCHOBaX (DYHKIIMOHMPOBAHHUS PA3IMUYHBIX CTPYKTYp, SIBIECHUH, NPOLELyp I'pa)IaHCKOro oliecTBa (BbIOOpHI,
OIIPOCHI U TIP.), YMEHHEM B3aUMO/JICHICTBOBATH C COLMAIBHBIMUA HHCTUTYTAMH B COOTBETCTBUU C UX (DYHKIMSIMU U HA3HAYCHUEM.

ITaTproTHYECKOE BOCIUTAHUE:!

c(OPMUPOBAHHOCTBIO ~ POCCUMCKOM  Ipa)XIaHCKOW  WAEGHTUYHOCTH, YB@KEHMs K I[POLUIOMY U  HAacTOSLIEMY  POCCHMCKOM
MaTEMaTHKH, [ICHHOCTHBIM OTHOLIEHUEM K JOCTHKEHHUSAM POCCUMCKUX MAaTEMAaTHUKOB U POCCUICKON MaTEMAaTHYECKOM IIKOJIBI, K UCIIOIb30BAHUIO ITUX
TOCTIDKEHHUH B IPYrUX HayKax, TEXHOJOTHSX, cpepax IKOHOMHKH.

JlyXOBHO-HPaBCTBEHHOI'O BOCIIMTAHHUS:

OCO3HAHHWEM JYXOBHBIX ILIEHHOCTEH POCCUHCKOrO Hapoaa; c(pOpPMHUPOBAHHOCTHIO HPABCTBEHHOTO CO3HAHUS, ATHUYECKOIO IIOBEIEHUS,
CBSI3aHHOT'O C IIPAKTHUYECKUM IIPUMEHEHUEM JOCTH)KEHUH HAyKU U IEATEIBHOCTHIO YUEHOI0; OCO3HAHUEM JIMYHOIO BKJIaJa B IIOCTPOEHUE YCTOMUMBOTO
Oymymiero.

OCTETUYECKOE BOCIIUTAHUE:

ACTETUYECKUM OTHOLIEHHUEM K MHUpY, BKJIIOYas 3CTETUKY MAaTeMaTH4YECKHUX 3aKOHOMEPHOCTEH, OOBEKTOB, 3ajad, PELICHUN, pacCyXIACHMII;
BOCIIPUMMYHUBOCTBIO K MATEMAaTUYECKUM aCIEKTaM pa3jIn4HbIX BUJIOB UCKYCCTBA.

Pu3nuecKoe BOCIUTAHKE:

c(OPMHPOBAHHOCTBIO YMEHHUSI MIPUMEHATh MaTeMaTU4YeCcKHe 3HaHUS B MHTEpecax 30pOBOr0o M 0e30macHoro odpasza >KM3HH, OTBETCTBEHHOI'O
OTHOIIEHHS K CBOEMY 3/I0pOBbIO (370pOBOE MHUTaHUE, COAJAHCUPOBAHHBIM PEKUM 3aHATHM U OTAbIXA, pEryisipHas (uU3NyecKass aKTHUBHOCTB);
(U3NYECKOT0 COBEPIICHCTBOBAHNUS, P 3aHATUAX CHOPTUBHO-03/I0POBUTENIBHOM JESTEIBHOCTHIO.

TpynoBoe BocnuTaHue:

TOTOBHOCTBIO K TPY/ly, OCO3HaHUEM IIEHHOCTH TPYIOIIO0MS; HHTEPECOM K pa3IMYHBIM chepaM MpodecCHOHATBHON JesITeIbHOCTH, CBA3aHHBIM
C MaTeMaTHKOW M e€ MPUJIOKEHUSIMHU, YMEHHEM COBEpILaTh OCO3HAHHBIA BBHIOOp OyAylieil mpodeccuu U pearn3oBbIBaTh COOCTBEHHBIE JKU3HEHHbBIE
IUTaHBI; TOTOBHOCTBIO M CIOCOOHOCTBIO K MaTeMaTHYeCKOMY OOpa3OBaHHIO M caMOOOpa30BaHMIO HAa NPOTSDKEHUHM BCEH KM3HM; TOTOBHOCTBIO K
aKTUBHOMY y4YacTHIO B PELICHUH NMPAKTUYECKUX 3a]1a4 MaTeMaTH4eCKON HalpaBIeHHOCTH.

OKOJIOTUYECKOE BOCIIUTAHUE:

c(OpPMHUPOBAHHOCTBIO IKOJIOTUYECKON KYIbTYPbl, TOHUMAHUEM BIIHSHUS COL[MAIIbHO-DKOHOMUYECKHUX IPOIECCOB HA COCTOSIHHE MPUPOAHON U
COLIMAJILHOW CpeJbl, OCO3HAHHWEM TJI00abHOIO XapakTepa 3KOJIOIMYeCKMX MpoOjeM; opHeHTaluell Ha MpUMEHEHHEe MaTeMaTHYeCKUX 3HaHUN s
pelIeHns 3a/1a4 B 00JIaCTH OKPY’Karollel cpeibl, IUIaHWPOBAHUSI MOCTYIKOB U OLIEHKH UX BO3MOKHBIX MOCJEICTBUN U1 OKPY>KAIOIIEH CpeIbl.

IleHHOCTH HAYYHOIO MO3HAHUS:
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c(OPMHPOBAHHOCTBIO MHMPOBO33PEHHsI, COOTBETCTBYIOIIETO COBPEMEHHOMY VYPOBHIO pAa3BUTHS HAayKd W OOLIECTBEHHOM MPaKTUKH,
IIOHMMaHUEM MaTeMaTHYeCKOW HayKH Kak c(epbl YeIOBEUECKOW AEATeNbHOCTH, ITANOB €€ pa3BUTUS M 3HAYMMOCTH IS Pa3BUTHUS LIMBUIIM3ALMH;
OBJIAZICHUEM SI3bIKOM MAaTEMaTUKU M MaTEeMaTHYECKON KyJIbTYpOll KaK CpEACTBOM IIO3HAHUS MHUPA; FOTOBHOCTBHIO OCYILECTBISATh IPOEKTHYIO U
HCCIIEI0BATEbCKYIO JeATEIbHOCTh MHUBHUYaIbHO U B IPYIIIIE.

JIuunocmnuile pesynvmamel OCBOCHUS HPABOCIAGHO20 KOMHOHEHmMA OCHOBHBIX OOpa30OBaTEIbHBIX IPOrpaMM oOO0IIero o0pa30BaHUs
OTPAXKaKoT:

1) yKOpEHEHHOCTb B MTPABOCIABHOW TPaHIINHU, Bepe U JTI00BU K bory n OJMKHUM Kak BBICHIMX LIEHHOCTSX YEeJIOBEYECKOH JKU3HU;

2) yCTpeMIIEHHOCTb JIMYHOCTH K BBICLIEMY HJi€ally YEJIOBEUECKOro COBEPILIEHCTBA, BhIpaxkeHHOro B borouenoseke — I'ocnione Mucyce Xpucre
(«Teocucy, «000KEHUE)» YEIOBEKA);

3) HasM4yMe HPABCTBEHHOI'O CaMOCO3HAHMs (MOHATUSA O A00pe W 3ie, MpaBjAe U JDKH), YCBOCHHE TaKUX KadyecTB, KaK J10OPOCOBECTHOCTD,
CIPaBEAIIMBOCTh, BEPHOCTb, JIOJT, YECTh, OJIAr0KeIaTeIbHOCTD;

4) ocoznanue cebds yagoM Pycckoii [IpaBocnaBhoii Llepksu;

5) HanMuMe UCTOPUYECKOW MaMATH, YyBCTBA TECHOW CBSI3UM CO CBOMM HapojaoM M OTE4ecTBOM, OCO3HaHHME 0a30BBIX IIEHHOCTEH oOIIecTBa:
CBSIILIEHHOI'O 1apa *U3HH, YeJI0BEYECKON JINYHOCTH, CEMbU, POMHBI,

6) 6iaroroseliHoe oTHoOLIEHUE K CBATHIHAM Pycckoil [IpaBocnaBHoii Llepksuy;

7)Hanu4ue HaBBIKOB JOOPOAETENBbHOM >KM3HM (XPUCTHAHCKOro Ojaroyectusi), pa3BUTHE TaKUX KauecTB, KaK IMOCIYIIaHUE, TEpIEHHUE,
TpYy0oJr00ue, MUJIOCEPAUE, LEIOMYIPUE U Jp.; XPAaHEHUE YECTH U IPAKIAHCKOTO TOCTOMHCTBA;

8) OTBETCTBEHHOCTb U IpUJIeKaHHE B yueOe;

9) m06OBb K OJIIMKHUM Yepe3 COIHMATBHOE CIYKEHHUE U KEPTBEHHOCTD;

10) HanuyKe U NpaKkTHYECKas peajin3alus HaBbIKOB COBMECTHOI'O TBOPYECTBA U COPAOOTHUUYECTBA;

11)Hanuyre HaBBIKOB HENPUSTHUS 3714, PA3JIMUEHHs Ipexa (HemociyliaHus, OOWAYMBOCTH, 3aBUCTH, JEHM M Jp.) U IMPOTUBOCTOSHUS
UCKYIIECHUSAM «BEKA CETO»;

12)Hanu4ue 3cTeTUYECKUX YyBCTB, YMEHHUS BUJIETh KpacoTy boxkbero mupa, KpacoTy U BHYTPEHHHI CMBICII ITpaBociaaBHOro borocmykenus;

13) Hanuyue 6GepekHOro OTHOIIEHUS K 3/10pOBBIO Kak aapy boxuemy;

14) Hanuune GepexHOro OTHOLIEHMSI K IPUPOJIE U BCEMY KUBOMY.

METANPEAMETHBIE PE3YJIBTATHI

MertanpeaMeTHbIe pe3yJbTaThl OCBOEHHUS MPOTPAMMBl XapaKTEPU3YIOTCS OBJIAJICHHEM YHUBEPCATHHBIMHU HO3HAGAMENbHBIMU OCUCEUIMU,
VHUBEPCAbHLIMU KOMMYHUKAMUBHBIMU OCUCMBUIMU, YHUBEPCATbHBIMU Pe2YISIMUSHLIMU OellCTN8UAMU.

1) Yuueepcanvuvie nosnasamensusle oeticmsus, obecneuusarom Gopmuposanie 6a308blx KOSHUMUBHBIX NPOYECCO8 00VUAIOWUXCS (0CBOEHUEe
Memo008 NO3HAHUSL OKPYHCAOWe20 MUPA,; NPUMEHeHUe 102UYeCKUX, UCCIe008amenbCKUX onepayuil, ymeHull pabomams ¢ uHgopmayueti).

bazoBrie JorMUecKre ASHCTBUS:

. BBISIBJISITH U XapPaKTEPH30BATh CYIIECTBEHHBIC MPHU3HAKA MATEMAaTUYECKUX OOBEKTOB, TMOHSATHI, OTHOIICHHWNA MEXIY TMOHSITHSIMU;
(dbopMynupOBaTh ONpPEACIICHHUs TOHATHN, YCTaHABIMBATh CYIIECTBEHHBIM MPHU3HAK KiIacCHU(UKAIIMU, OCHOBAHUA JUIsi OOOOIIECHUS M CpPaBHEHWS,
KPUTEpPUHU MPOBOJIMMOI0 aHAJIN3A;

. BOCIIPUHUMATh, (hOPMYIUPOBATh M MPEOOPA30BHIBATH CY)KJICHUSI: YTBEPAUTEIbHBIC U OTPUIIATEIbHBIE, €IMHUYHBIC, YACTHBIC U 00IIHeE;
YCIIOBHBIE; 4




. BBISIBJISITh MaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3M U MPOTUBOpEUYUs B (PaKTaxX, JAHHBIX, HAONIOJCHUSX WU YTBEPIKICHUSX;
npeaaraTb KpUTEpUu AJIsl BBISIBICHUS 3aKOHOMEPHOCTEH U MPOTUBOPEUUI;

. JIeN1aTh BBIBOJIBI C UCTIOJIB30BAHUEM 3aKOHOB JIOTUKH, IETYKTUBHBIX U MHAYKTUBHBIX YMO3aKIIIOUCHHH, YMO3aKIIIOUEHHUH 10 aHAJIOTHH;

. MPOBOAUTH CaMOCTOSITEIBHO JIOKA3aTEeIbCTBA MAaTEeMAaTHUECKUX YTBEpPKIEHUH (mpsMble M OT NPOTHBHOIO), BBICTPAUBAThH
apryMEHTaIMI0, TPUBOIUTH MPUMEPHI M KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIC CYXKICHHS M BHIBOJIBI;

. BBIOMpATh cI0co0 pelleHus yueOHo! 3a1aun (CpaBHUBATh HECKOJIBKO BaPUAHTOB PELICHMs, BHIOMpPATh HAauOO0Iee MOAXOAAIINI ¢ yUETOM

CaMOCTOSITENIbHO BBIJICIEHHBIX KPUTEPUEB).
ba3oBble Mccaen0BaTENbCKUE NICHCTBUSA:

. HCIOJIb30BaTh BONPOCHI KAaK MCCIEAOBATEIHCKUH MHCTPYMEHT IMO3HaHUs; (OPMYIUPOBATH BOMPOCH], (PUKCHUPYIOLIUE MPOTHBOPEUHE,
po0JIeMy, YCTaHABJIMBATh HCKOMOE U JJaHHOE, (JOPMHUPOBATH THIIOTE3Y, aPTYMEHTHPOBATh CBOIO MO3UIINIO, MHCHHE,

. MPOBOANTH CAMOCTOSITEIIEHO CIUIAHHUPOBAHHBIA 3KCIEPUMEHT, HCCICIOBAHUE IO YCTAHOBJICHHIO OCOOEHHOCTEW MaTeMaTHYeCKOTrO
00BEKTa, SIBJICHUS, IPOIIECCA, BBISBICHUIO 3aBUCUMOCTEH MEXITy 00BEKTaMH, SBJICHUSMH, IIPOIECCAMHU;

. CaMOCTOSITENILHO (HOPMYITHPOBATh OOOOIIEHUS W BBIBOIBI 1O PE3yJIbTaTaM IMPOBEAEHHOTO HAOJIOJICHUS, WCCICIOBAHUS, OICHUBATH
JOCTOBEPHOCTD MOJYYCHHBIX PE3YJIbTATOB, BBIBOJIOB H 0000IICHNUH;

. MIPOTHO3MPOBATH BO3MOXKHOE Pa3BUTHE TPOIIECCa, @ TAKKE BBIBUTATH MIPEIIOJIOKESHUS O €T0 PA3BUTHUH B HOBBIX YCIIOBHUSX.

Pab6oTa ¢ naHbOopMaIHeii:

. BBISBJIATH 1e(DUINTH HHOOPMALIUH, JAHHBIX, HEOOXOIMMBIX JIJISl OTBETA HA BOIIPOC U JIJISl PEIICHMS 3a/1a4H;

. BBIOMpaTh MH(GOPMAIUIO U3 MCTOYHHUKOB PA3JIMYHBIX THUIIOB, aHAJM3UPOBATh, CHCTEMATH3UPOBATh U MHTEPIPETHPOBATh MH(POPMAIUIO
Pa3IMYHBIX BUJOB B (DOPM MPEICTABICHHS;

. CTPYKTYpUPOBaTh HH(POPMAIIHIO, TPEIICTABIATE €€ B pa3IMUHBIX (POpPMax, WILTIOCTPUPOBATH rPpauIeCKu;

. OIICHUBATh HAAEKHOCTh HH(DOPMAIIHH TTO CAMOCTOSATEIHHO CHOPMYITHPOBAHHBIM KPUTECPHUSIM.

2) Vuusepcanvivie KOMMyHUKamugHvle Oeiicmeus, 06ecnedusaiom chopmuposanHoCcnms COYUAIbHBIX HABLIKOE 0OVUAIOUUXCHL.

Oo0menue:

. BOCIPUHUMATH U (HOPMYIHPOBATh CYKIEHHUS B COOTBETCTBUU C YCIOBHSMH U IENIIMU OOIIEHMS; SICHO, TOYHO, TPAMOTHO BBIpaXKaTh
CBOIO TOYKY 3PEHUS B YCTHBIX U MUCHbMEHHBIX TEKCTaX, JaBATh MOSICHEHUS 110 X0y PEIICHUS 33a]]a9i, KOMMEHTHPOBATh TIOJTYICHHBIN pe3yibTar,

. B XO0/Ie OOCYXJEHHS 3aJaBaTh BOMPOCHI MO CYIIECTBY OOCYKIaeMOW TeMbl, MpOOIEMBbl, pelaeMoil 3aqaud, BHICKA3bIBATh HJIEH,

HalEJICHHbIE Ha MOMCK PELICHUsI; CONIOCTABIATh CBOU CYKIEHUS C CY)KJIEHUSMHU APYTUX YYACTHHUKOB JUAJIOTra, OOHApYKUBATh pa3IMyle U CXOACTBO
MO3ULMI; B KOPPEKTHOM (hopme PopMyTnpoBaTh pa3HOTIIACHUS, CBOM BO3PaXKEHMUS,;

o Hpe)ICTaBJ'IHTI) peSYJ'II)TaTBI pemeHI/m 3aga4u, 3KCHepI/IMeHTa, HUCCJICAJOBaHUA, HpOGKTa; CaMOCTOSTCIIBHO BBI6PIpaTB (i)OpMaT
BBICTYIUICHHS C YUETOM 3a/1a4 MPE3CHTAIUU U OCOOEHHOCTEH ayTUTOPUH.

CoTpyaIHHYECTBO:

. MOHUMATh M HCIOJIh30BaTh MPEUMYIIECTBA KOMaHIHOW U MHIWBUIYaTbHOW paOOTHI MPU PEIIeHUH Y4eOHBIX 3a]ad; MPUHUMATh IeNb

COBMECTHOM NIeATENbHOCTH, IUIAHUPOBATh OPTaHU3alUI0 COBMECTHOW PabOThI, paclpenesaTh BUIALI pabOT, TOroBapuUBaThC, OOCYKIaTh MPOIECC U
pe3ynbTat paboThl; 0000IaTh MHEHUS HECKOJIBKUX JTIOCH;

. Y4acCTBOBATh B TPYMIIOBBIX (opMax paboThl (0O0CYkaeHHs, 0OMEH MHEHHM, «MO3TOBBIE IITYPMbI» U WHBIC); BBITIOJHATH CBOIO YacTh
paboThl ¥ KOOPAUHUPOBATH CBOU JIEHCTBUS C APYTMMHU YICHAMH KOMAaH/]IbI, OLIEHWBATh KaueCTBO CBOETO BKJIAJa B OOLIUI MPOAYKT MO KPUTEPHSIM,
chopMyTUPOBAaHHBIM YIYaCTHUKAMH B3aUMOICHCTBHUS.

3) Yuueepcanvuvie pecynamuensie oeiicmeus, obecneuugaiom GopBuposanue cmviciogbix YCMaHO80K U HCUSHEHHBIX HABLIKOE TUYHOCTU.



Camoopranusanus:
COCTABJIATH ILJIaH, AJITOPUTM pEIIEHUs 3aJau, BIOUPATh CIOCO0 pelIeHus ¢ Y4ETOM UMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH,
apryMEHTHPOBATh M KOPPEKTHPOBATh BApUAHTHI PEIICHUH ¢ y4ETOM HOBOW MH(OPMAIIHH.

CaMOKOHTPOJIb:

. BIIQJICTh HAaBBIKAMU II03HABATEIHHOW pEQICKCHUH KaK OCO3HAHUS COBEPIIAEMBIX JICUCTBUHA W MBICIUTENBHBIX IPOIECCOB, UX
pe3yIbTaTOB; BIAJACTh CIIOCOOAMHU CaMOTIPOBEPKH, CAMOKOHTPOJIS MPOIIEcca M pe3yJIbTaTa PEeIICHUs] MAaTeMaTHIEeCKOM 3a1a4H;

. MPEABUACTh TPYJHOCTH, KOTOPbIE MOTYT BO3HUKHYTH MPU PEUICHUU 3a/1a4d, BHOCUTh KOPPEKTUBBI B JICSITEIILHOCTh Ha OCHOBE HOBBIX
00CTOSATEILCTB, JaHHBIX, HAHACHHBIX OIMMUOOK, BBIIBICHHBIX TPYIHOCTEH;

. OIICHUBATh COOTBETCTBUE pE3yJIbTaTa IEIU M YCIOBUSM, OOBSICHATH MPHUYUHBI JOCTHKCHHS WM HEJOCTIKEHUS PEe3yIbTaToOB

NesITeIbHOCTH, HAaXOAUTh OIIHUOKY, 1aBaTh OLIEHKY TPUOOPETEHHOMY OIIBITY.
Memanpeomemmnsie pe3yivbmansl OCBOCHUS NPABOCIAGHO20 KOMHOHEHMmA OCHOBHBIX 00pa3oBATENbHBIX MPOrpamMMm OOLIero 0Opa3oBaHUs
OTpaXKaroT:

e 1)oBnagcHue 0A30BBIMU TOHSATHUSMHU TPABOCIABHOTO BEPOYUYCHUS, BHICTPAUBAIOIINMHU TPABHIBLHOE TTOHWMMAHUE OTHOIICHUH 3HAHHS U BEPHI,
HayKU U PEJIUTuu;

e 2)popMupoBaHUE IEITOCTHON KAPTUHBI MUPA Ha OCHOBE MPABOCIABHOI'O MUPOBO33PEHUSI 1 MUPOBOCIIPHUSTHS,

e 3) COBEpIIECHCTBOBaHHE YMCTBEHHBIX CIIOCOOHOCTEH Yepe3 OMbIT y4eObl, TPyAa, TBOPUECKOU ACSITENbHOCTH, OMBIT AYXOBHOM JKU3HU, KOTOPHIE
Pa3BUBAIOT TaKHUE KA4eCTBA yMa,KaKIMaMsTh,TOHUMaHUE,yMEHUECOCPE0TAUNBATHCS, yIePKUBATbBHUMAHUE, OCMBICIICHHO CJIBIIIATH U CIYIIATh,
paccyx1ath, OTAENATH [IaBHOE OT BTOPOCTEIIEHHOIO U Jp.;

e 4)chopMUPOBAaHHOCTH HPABCTBEHHOT'O OTHOIICHUS K 3HAHWIO: 3HAHUS HE paJll COOCTBEHHBIX aMOMIIMNA M KOPBICTH, @ PaJl OTBETCTBEHHOTO
cnyxeHnus bory u OreuectBy;

e 5)yMeHHUE U3BJICKATh TyXOBHBIN U HPABCTBEHHBIN CMBICT U3 OOIIMX 3HAHUI M YHUBEPCATbHBIX YUEOHBIX JICHCTBHIA;

e 0)oBNaJicHHE HABBIKAMU CMBICIIOBOTO YTEHHS TEYATHBIX TEKCTOB uepe3 OepekHOe OTHOIICHHWE K CIOBY, MOMHS HACTABIEHUS JPEBHETO
KHIKHUKA «Benruka Bep ObIBACT M0JIb3a OT YUYCHUSI KHIDKHOTO: KHUTH HACTABJISIOT M HAy4aloT HAC MyTH MOKasHUS, KOO MyApPOCTh 00peTaeMu
BO3JIEP>KaHU B CIOBaX KHIDKHBIX. DTO—PEKH, HaMasfoIINe BCEICHHYIO, 3TO UCTOYHUKUA MYIPOCTH, B KHUTAX Belb HEM3MepUMas TiyOuHa, MU
MBI B TIEYaJIA YTEIIAeMCsl, OHHU - y3/1a BO3ACPKaHUS.

NPEIMETHBIE PE3YJIBTATHI
10 kaacc

Yucaa 1 BLIYUCTICHUS:

CBOOOZHO ONEpPUPOBATH TOHATHUSMHU: PAIMOHATBHOE YHCIO, OECKOHEYHas MepUoANYecKas IpoOb, MPOIEHTHI, HUPPAIMOHATHLHOE YHUCIIO,
MHO’KECTBA PAllMOHAIBHBIX U JEHCTBUTEIBHBIX YHCEN, MOIYJIb A€HCTBUTEIBLHOIO YHCIIA;

MPUMEHSTh JPOOH U MPOIEHTHI JJIs PEeIIeHUs MPUKIIATHBIX 33/1a4 U3 PA3IUYHBIX OTpacieil 3HaHUI U peabHOM KU3HU;

MIPUMEHSATH MPUOMKEHHBIE BEIYUCIICHNUS, TTPABUJIa OKPYTJICHUS, IPUKUIKY U OLICHKY pe3yibTaTa BEIYUCICHUN;

CBOOOJHO OMEPUPOBATH MOHATHEM: CTETEHb C IIENIBIM MMOKa3aTelleM, HCIOIb30BaTh MOAXOIAIYI0 (POpMY 3aluCcH ACHCTBUTEIHHBIX YUCEN IS
pelIeHNs TPAaKTUYECKUX 3a/1a4 U MPEICTABICHUS TaHHBIX;

CBOOOHO OMEpPUPOBATH OHATHEM: apUPMETHUECKUN KOPEHb HATYPRUTLHOMN CTETICHU;



CBOOOJTHO OTIEPHPOBATH MOHATHEM: CTETICHB C PAllMOHAILHBIM ITOKa3aTeIIeM;

CBOOOJIHO ONEPUPOBATH MOHATHIMHU: JIOrapu(M yKcia, AeCATUYHbIE U HaTypaJlbHbIE JIOTapU (MBI,

CBOOOJTHO OTIEPHPOBATH MOHATHIMU: CHHYC, KOCHHYC, TAHT'€HC, KOTAHT€HC YHCIIOBOTO apTyMEHTA;

OIIEpPUPOBAThH MOHATHAMU: APKCUHYC, apKKOCUHYC M apKTAHI€HC YUCIOBOIO apryMeHTa.

YpaBHeHusI H HePaBeHCTBA:

CBOOOJHO ONEpUPOBaTh IOHATHAMM: TOXKJIECTBO, YypaBHEHHE, HEPAaBEHCTBO, DPABHOCWIbHBIC YpPAaBHEHHMS M  ypaBHEHMs-CIEICTBHS,
pPaBHOCHUJIbHBIE HEPABEHCTBA;

IPUMEHSATh PA3JIUYHbIE METO/bl PELICHUs PAllMOHAIBHBIX U IPOOHO-PALlMOHAIBHBIX YPAaBHEHUH, IPUMEHATh METOJ] HHTEPBAJIOB Ul PELICHUs
HEPABEHCTB;

CBOOOJIHO ONEPUPOBATH INOHATUSAMHM: MHOTOWIEH OT OJHOW IEPEMEHHOH, MHOTOWIEH ¢ LEeNbIMH KO3 (UIMEHTaMH, KOPHU MHOIOYJIEHA,
IIPUMEHSITH JIEJIEHHE MHOIOWIEHAa HA MHOTOWIEH C OCTaTKOM, TeopeMy besy u reopemy Buerta 1y1st perienus 3anay;

CBOOOJIHO ONEpUPOBATh NOHATUAMM: CHCTEMa JIMHEHHBIX YPaBHEHUH, MaTpHIla, ONPEACTUTENb MATPULIBl 2 X 2 U €ro reOMEeTPUYECKU I CMBICI,
HCIOJIb30BaTh CBOMCTBA ONpENeNUTedst 2 X 2 Juisd BBIYUCIIEHUS €ro 3HA4YeHMs, NPUMEHATh ONPENCIUTENN JIi PELICHHUS] CUCTEMbl JIMHEWHBIX
YpaBHEHMH, MOJIEIMPOBATh peajibHble CUTYAI[MM C MOMOILBIO CHCTEMbl JIMHEWHBIX YpaBHEHMH, MCCIIEOBAaTh MOCTPOEHHBIE MOJEIU C HOMOILBIO
MaTpUIl U ONIpeAETUTENIeH, THTEPIPETUPOBATD [TOJyUYEHHBIH PE3yIbTaT;

UCIIOJIb30BaTh CBOMCTBA JEUCTBUI C KOPHSAMHU JUIs [TpeoOpa30oBaHus BRIPaKEHUIA;

BBIINOJIHATH Peo0pa30BaHMsl YUCIOBBIX BBIPAKEHUH, COIEPIKALLUX CTEIIEHU C PallMOHAIbHBIM IIOKA3aTeIIEM;

UCIIOJIb30BaTh CBOMCTBA JOrapu(pMOB AJis IpeoOpa3oBaHus Jorapu(pMUUECKUX BbIPAXKEHUH;

CBOOOJTHO OIEPHUPOBATH MOHATUSMHU: UPPAMOHAIBHBIC, IOKA3aTeNIbHBIC U JIOTapHU(PMUYECKIE YPaBHEHUS, HAXOAUTh MX PEIICHUS C MOMOIIBIO
PaBHOCHJIBHBIX N1EPEXO0/I0B MIIM OCYILECTBIISAS IPOBEPKY KOPHEH;

IPUMEHSTh OCHOBHBIE TPUTOHOMETPUYECKUE POPMYJIbI AJIs PE0Opa30BaHUs TPUTOHOMETPUUECKUX BBIPAXKEHUN;

CBOOOJIHO OINEPHUPOBATH MOHATHEM: TPUTOHOMETPHUECKOE ypaBHEHHE, MPUMEHATh HE0OXOAUMbIe (OPMYIbI JUIS PELIeHHs OCHOBHBIX THMIIOB
TPUTOHOMETPUUECKUX ypaBHEHUM;

MOJIEIUPOBATh peajbHbIE CUTYAI[MH HA SI3bIKE aJreOpbl, COCTaBIATh BhIPAKEHHsI, YPAaBHEHUs, HEPABEHCTBA 110 YCIOBMIO 33J]aud, UCCIIEA0BATh
MIOCTPOEHHBIE MOJIENH C MCIIOJIb30BaHUEM alIapara ajureopsl.

DOyHKUUM U rpadpuku:

CBOOOJHO OIEpPUPOBATh MOHATHAMH: (QPYHKIHS, cOCcOObI 3a/aHusl (QYHKIMH, B3aUMHO OOpaTHbIe (YHKIMH, KOMIOO3UIMUSA (QyHKIUH, rpaduk
(GyHKINY, BHIIOJIHATD 3JIEMEHTapHbIe TpeoOpa3oBaHus rpapuKoB (QyHKIIHA;

CBOOOZHO OMNEpUpPOBaTh MOHSATHSAMH: OOJACTh ONpEeAeNeHuss M MHOXKECTBO 3HAYeHUN (QYHKUIUH, HYIW QYHKIUH, HPOMEXYTKU
3HAKOIIOCTOSIHCTBA;

CBOOOZHO ONEpUPOBATh MOHATUSAMU: YETHBIE W HEUYETHbIE (YHKUMHU, NMEPUOAMYECKHE (PYHKIIMU, MPOMEXKYTKH MOHOTOHHOCTH (YHKIIHH,
MaKCUMYMBbl U MUHUMYMBbI (DYHKITH, HanOoJIbIlIee M HAaUMEHbIIIee 3HaYeHNEe (PYHKIIMU Ha IPOMEKYTKE;

CBOOOZHO OIEpPUPOBaTh TMOHATUSAMU: CTEeNEeHHas (QYHKIUS C HaTypalbHbIM M LEJIbIM I[OKaszaTeleM, IpaduK cTeneHHOW (YHKIHHU C
HaTYpaJIbHBIM U LEJIBIM MTOKa3aTeeM, TpaguK KOpHs n-oi CTeNeHH Kak (PyHKIMH 00paTHOM CTENEeHU C HaTypaJbHBIM IT0Ka3aTeleM;

OIepUpPOBaTh MOHATHAMMU: JIMHEHHAs, KBaApaTUuyHas U ApoOHO-IMHEeNHHas (QYHKIMH, BBIOJHATH 3JIE€MEHTAPHOE MCCIIEOBaHUE U MOCTPOCHUE
UX rpauKoB;

CBOOOJHO ONEpUPOBATh MOHATUSAMU: MOKa3aTellbHasl U Jlorapugmuueckas QyHKIMU, UX CBOWCTBA U rpaUKH, UCMOJIB30BaTh UX TpaduKu 1is
pEelLlIeHNs] ypaBHEHUM; 7



CBOOOJTHO OTIEPHPOBATH MOHATHIMU: TPUTOHOMETPUYECKAsE OKPYKHOCTD, ONpe/eNIeHHE TPUTOHOMETPUYECKUX (PYHKIUI YUCIIOBOTO apTyMEHTa;

WCIIONIB30BaTh Ipaduku (PYHKIIUN ISl UCCICTOBAHUS MPOIECCOB M 3aBUCHUMOCTEH MpU PEIICHUH 3aad U3 JPYruX YYeOHBIX MPEIAMETOB H
peanbHOM JKU3HHU, BBIpaXKaTh (HOpMyIaMH 3aBUCUMOCTH MEXIY BETHUNHAMH;

Hauaja MaTeMaTH4YeCKOI0 aHAJIH3a:

CBOOOJHO OTMIEPUPOBATH MOHATHAMU: apuPMETHUECKAs U TEOMETPHUECKasl MPOrpeccus, 0ECKOHEUHO YOBIBAIOIIAs T€OMETPUIECKAsl TIPOTPECCHS,
JIMHEWHBIN ¥ SKCITOHEHITUAIBHBIN POCT, POpMyJia CJI0KHBIX MPOIEHTOB, UMETh IIPEICTABIICHUE O KOHCTAHTE;

HCIIOJIb30BaTh MPOrPECCUU JIJISl PELIEHUS] PEAJIBHBIX 3a/a4 MPUKJIAJHOTO XapaKkTepa;

CBOOOJIHO ONEPUPOBATH MOHATHUSAMHU: TIOCIEIOBATEIBPHOCTD, CIOCOOBI 3aJaHusl IOCIEAOBATEIIBHOCTEH, MOHOTOHHBIE M OTpaHUYCHHBIC
MOCIIEI0BATEIHLHOCTH, IOHUMATh OCHOBBI 3aPOKICHUS MATEMAaTUYECKOTO aHaIN3a KaK aHaan3a 0ECKOHEYHO MaJIbIX;

CBOOOJTHO OTEpUPOBATH MOHATHSIMU: HETIPEPhIBHBIC (DYHKITNHU, TOUKH pa3pbiBa Irpaduka GyHKIIMH, ACUMIITOTHI rpaduka GyHKINUH;

CBOOOJTHO OTIEPHPOBATH MOHATHEM: (DYHKIIMS, HETIPEPhIBHASL HA OTPE3KE, MPUMEHSITH CBOMCTBA HEMTPEPBIBHBIX (DYHKLMH [T PELICHUS 3aa4;

CBOOOHO OTIEPUPOBATH MOHATUSAMU: TIEPBasi U BTOPas MPOU3BOIHBIE (PYHKIIUU, KacaTellbHas K rpaduky GyHKIUU;

BBIYHUCIIATH HpOI/ISBOZIHBIG CyMMLI, HpOI/I3Be[[€HI/I$I, JAaCTHOT'O U KOMIIO3UIINU ABYX q)yHKHHﬁ, 3HATh HpOI/I3BOI[HI)I€ BHGMCHTapHI)IX CI)YHKHHI;'I;

HCITOJIH30BaTh TCOMETPUUYECKUA U (PU3NUECKHUIA CMBICI MPOU3BOIHOM JJIs PEIICHUS 3a/1a4.

MHoskecTBa M JIOTHKA:

CBOOOJTHO OIEpUPOBATH MOHATHUSIMHU: MHOXECTBO, OIlepaIliy HaJl MHOYKECTBAMH;

HUCITIOJIB30BAThH TeOpeTI/IKO-MHO)KeCTBeHHHﬁ annapaT IJIsA OITMCAaHU S peaJH)HHX HpOHGCCOB 158 $[BJI€HI/II71, HpI/I peHIGHI/II/I 3a1a4 u3 ILPYFI/IX yT-I€6HI)IX
MPEIMETOB;

CBOOOJIHO OIEPUPOBATH MOHATUSIMH: OIpPEACIICHUE, TEOpPEMa, ypaBHEHHE-CIICJICTBUE, CBOMCTBO MAaTEeMaTHYECKOTO O0BEKTa, J0Ka3aTeIbCTBO,
PaBHOCUJIbHBIE YPaBHEHUS U HEPABEHCTBA.

11 xkiaace

Yuciaa 1 BLIYMCTIEHUS:

CBO6OI[HO Ol'IepI/IpOBaTB IIOHSATUSAMMN. HaTypaJ'IBHOC n 1eJIo€ 4YHucCJIo, MHOXKECTBa HaTypaIII)HI)IX N LEJIbIX YHUCCJI, HUCIIOJIB30BaTh HpI/ISHaKI/I
nenumoctu nenbix yucen, HOJl m HOK HaTypanbHbIX yncen s pelieHus 3aia4d, IpUMEeHsTh anroput™ EBkina;

CBO6OI[HO Ol'IepI/IpOBaTI) IIOHATHUEM OCTAaTKa I10 MOI[y.]'[IO, 3aIIUChIBAThH HaTypam)Hme quciia B pa3J'[I/I‘-IHBIX IIO3UIIMOHHBIX CUCTEMAX CUHCIICHUA,

CBOOOZHO ONEPUPOBATH TMOHATUSMHU: KOMILJIEKCHOE YHCIO M MHOXECTBO KOMILJIEKCHBIX 4YHCEIN, MPEICTaBIsATh KOMIUIEKCHBIE YHCIa B
anredpanvecKkoi U TPUroOHOMETpUuYeckoi (hopme, BBIMOIHATH apuMETHUECKHE ONEpallii ¢ HUIMH U U300pa)xkaTh Ha KOOPAMHATHOMN MJIOCKOCTH.

YpaBHeHUS U HEPABEHCTBA:

CBO60}1HO OHepI/IpOBaTB IIOHATUAMMNU . I/IppaHI/IOHaJ'IBHI)Ie, IIOKA3aTCJIbHBIC U J'IOFapI/I(l)MI/IIIeCKI/Ie HepaBeHCTBa, HAaXOIUTh UX pemeHI/m C IOMOIIIBIO
PaBHOCHJIBHBIX MIEPEXO/IOB;

OCYIIECTBISATH OTOOP KOPHEH MPU PEIICHHH TPUTOHOMETPUIECKOTO YPaBHEHHUS;

CBOOOZHO OMEPUPOBATH MOHSATHEM TPUTOHOMETPUUECKOE HEPABEHCTBO, MPUMEHSATh HEOOXoIuMBbIe (POPMYJIBI ISl PEIICHHs] OCHOBHBIX THIIOB
TPUTOHOMETPUUIECKUX HEPABEHCTB;

CBOOOJHO OMEPUPOBATH MOHATHUSMHU: CUCTEMA U COBOKYIHOCTh YPABHEHHH W HEPABEHCTB, PABHOCUJIBHBIC CHUCTEMBI M CHCTEMBI-CIICJCTBUS,
HaXOJUTh PEIICHUS CUCTEMbI U COBOKYITHOCTEH pallMOHAIBHBIX, UPPALIMOHATIBHBIX, TI0KA3aTEIbHBIX U JOTapU(PMHUUECKUX YPaBHEHUM U HEPABEHCTB;
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pemath palnMoOHAJbHBIC, HpPpalMOHANbHBIC, MOKa3aTeJIbHbIE, JOrapuPMHUUECKHE W TPUTOHOMETPHUECKHE YpaBHEHHS W HEpPaBEHCTBA,
coJiepKalie MOJIyJIU U TapaMeTphl;

NPUMEHSATH rpauuecKre METO/IbI U PELICHUS YPaBHEHUI U HEPABEHCTB, a TAKKEe 3aj1au C apaMeTpaMu;

MOJIEJINPOBATh pPeaJIbHbIe CUTYALMH HA A3bIKE alreOphl, COCTaBIIATh BBIPAXKEHUS, YPAaBHEHUS, HEPABEHCTBA U UX CUCTEMBI 10 YCIOBHIO 3aauH,
UCCIIEI0BATh IOCTPOEHHBIE MOJIENIN C UCIIOIb30BAaHUEM alllapaTa aareOpbl, HHTEPIIPETUPOBATD ITOJIyUYE€HHBIN pe3yJIbTar.

DOyHKIUM U rpapukm:

CTPOUTH TPaPHUKH KOMIO3UINU (PYHKIUI C TOMOIIBIO SIEMEHTAPHOTO UCCIIEOBAHUS M CBOMCTB KOMITO3UINH JBYX (DYHKITHIA;

CTPOUTB FeoMeTpHUecKue 00pa3bl ypaBHEHUN 1 HEPABEHCTB HAa KOOPIMHATHOM MJIOCKOCTH;

CBOOOJTHO OTIEPHPOBATH MOHATHAMHU: TPAUKU TPUTOHOMETPHUUECKUX (DYHKITHIA;

IPUMEHATHh QYHKIMU U1 MOAEIUPOBAHUS U UCCIEIOBAHUS PEAJIbHBIX IPOLIECCOB.

Havyana maTeMaTH4eCKOro aHajJmu3a:

UCIOJIb30BaTh MPOU3BOJHYIO JIUIsl UCCIIEOBAHUS (YHKLIIMU HA MOHOTOHHOCTb U SKCTPEMYMBI;

HAXOJUTh HanOOJIbIlee U HAMMEHbIIIee 3HaUeHHs (PYHKIIMH HENPEPHIBHOW Ha OTPE3KE;

UCIOJIb30BaTh MTPOU3BOIHYIO JJISl HAXO0XKJICHHUSI HAMJIYYILIero peleHus B MPUKIAJAHbBIX, B TOM YHCJIE COLUATIbHO-3KOHOMUYECKUX, 3a7a4ax, il
OTIpEeJIeNIEHUS] CKOPOCTH U YCKOPEHHSI MPOoIecca, 3aAaHHOT0 (hOPMYJIION MK TPaduKOM;

CBOOOJIHO OIEpPUPOBATH MOHATUAMU: IEpBOOOpa3Has, ONPENEIEHHBIM HHTErpay, HAXOJUTh NEPBOOOpPA3HbIE 3JIEMEHTAPHBIX (YHKUHUN U
BBIUUCIIATH HHTErpall 1o ¢popmyne Heiotona-Jleitbuuna;

HaXOJUTh MJIOUIA]IU JIOCKUX (GUTYp U 0OOBEMBI TEN € TOMOIIBIO HHTErpaa;

UMETh MPECTABICHUE O MATEMAaTHUYECKOM MOJISIMPOBAHUH HA TIPUMEPE COCTAaBICHHS TU(PepeHINATbHBIX YPaBHEHUN;

pelaTh NpUKIJIAAHbIE 33]a4, B TOM YHCJIE COLMATbHO-?KOHOMUYECKOT0 M (PU3MYECKOT0 XapaKkTepa, CpeACTBAMU MaTeMaTHYECKOTO aHAIN3a.

COAEPXAHHUE ITPOI'PAMMBI YYEBHOI'O KYPCA
10 KJIACC

Yuciia 1 BbIYUCICHUA

Pannonanbubie yncina. OOBIKHOBEHHBIE M JECSATHYHBIE OpOOM, MPOLEHTHI, OECKOHEUHbIe Nepuoaudeckue Aapoou. [Ipumenenue npobeit u
IIPOLIEHTOB ISl PELIEHMsI TPUKJIAJHBIX 33[1a4 U3 Pa3INYHbIX OTPAciIel 3HAHUN U pealbHON XKU3HU.

JeiicTButenpHble yucna. PannoHanbHble M MppalMOHaNbHbIE YKciaa. ApudMeTndecKkue ornepanuu ¢ JeHCTBUTENBHBIMU YnciaamMu. Moayinb
JeWCTBUTENBFHOIO YHCa U ero cBoicTBa. [IprOmkEHHbIe BEIUMCIIEHUS, TPaBUiIa OKPYTIICHHSI, IPUKUIKA U OIICHKA pe3y/bTaTa BHIYUCICHUH.

Crenens ¢ nensiM nokazarenemM. bunom Hprorona. Mcmonb3oBanue momaxonsmed (GOpPMBI 3alMCH JEHCTBUTEIBHBIX YUCEN ISl PEIICHUS
IIPAKTUYECKUX 3a]a4 U IPEJCTABJICHUS JaHHbIX.

ApudmeTnueckuii KOpeHb HaTypaJbHOW CTENIEHHU U €ro CBOMCTBA.

CreneHsb ¢ pallMOHAIBLHBIM [TOKA3aTEJIEM U €€ CBOWCTBA, CTENEHD C AEUCTBUTEIbHBIM ITOKA3aTENIEM.

Jlorapudm yucna. CoiictBa orapudma. JlecaTuunble U HaTypalbHbIE JIOTapU(PMBI.

CuHyc, KOCUHYC, TAHT'€HC, KOTAHT€HC YMCIIOBOTO apryMeHTa. ApKCHHYC, apKKOCHHYC U apKTaHI€HC YHUCIOBOIO apryMeHTa.

YpaBHeHus1 M HEpaBEHCTBA

ToxnecTBa M TOXKAECTBEHHBbIE NpeoOpazoBaHMs. YpaBHEHHE, KOPEHb ypaBHEHHs. PaBHOCWIbHBIE ypaBHEHUS U YpPaBHEHUS-CIIEACTBHUS.
HepaBeHcTBO, penieHre HepaBEHCTBA.



OCHOBHBIE METO/BI PEHICHUS HENbIX M JPOOHO-PAIlMOHAIBHBIX YPaBHEHUH M HEPABEHCTB. MHOTOWIEHBI OT OAHOH mepeMeHHOU. JleneHue
MHOT'OYJICHa Ha MHOTOYJIEH C ocTaTkoM. Teopema besy. Muorowiens! ¢ nienpiMu koddduimentamu. Teopema Buera.

ITpeoOpa3oBaHys YMCIOBBIX BBIPAXKEHUM, COJIEPIKALNX CTEIIEHU U KOPHH.

HppanuonansHble ypaBHeHUsA. OCHOBHBIE METOABI PELICHUS UPPALMOHAIBHBIX YPABHEHUH.

[ToxazarenbHble ypaBHEHUSI. OCHOBHBIE METO/Ibl PELIEHHUS [10KA3aTEIbHBIX YPABHEHUM.

[TpeoOpa3oBaHue BbIpaKeHUH, COAEPIKAIINX JIOTApUPMBI.

Jlorapugmuueckue ypaBHeHHs. OCHOBHBIE METO/IbI pEIICHUS JIOTapu(MUUECKUX YPABHEHHIA.

OcHoBHBIE TpUroHoMeTpuieckue popmyinsl. [IpeobpazoBaHre TPUTOHOMETPUYECKUX BbIpaXKEHUH. Pellienre TpuroHoMeTpu4eckux ypaBHEHUH.

Pemenne cuctem nuHEWHbIX ypaBHeHM. MaTpuua cucTeMbl JMHEWHBIX ypaBHEHMH. Onpenenurenb MaTpuUllbl 2X2, €ro reoMeTpU4eCcKHit
CMBICJI ¥ CBOMCTBA, BBIYMCIICHUE €r0 3HAYCHHs, IPUMEHEHHUE ONPEIEIUTENS Ul PELICHUs] CUCTEMbI JIMHEWHBIX YpaBHEHMU. Pelenue nmpukimagHbix
3aJ1a4 ¢ HOMOIIbIO CUCTEMBI JINHEHHBIX ypaBHEHU. VccnenoBaHue MocTpoeHHOW MOJIEH € TOMOLIbI0 MaTPULL U ONIPEAEIUTENEH.

[TocTpoeHne MaTeMaTU4ECKUX MOJENEH pealbHON CUTYalluH C IIOMOIIbIO YPaBHEHUIN U HEpaBeHCTB. [IpuMeHeHne ypaBHEHUI U HEPABEHCTB K
PEIICHUIO MaTEMAaTUIECKHX 33/1a4 U 33124 M3 Pa3IMYHBIX 00J1acTell HAYKU M PeabHOMN JKU3HU.

DOyHKIUH U rpauKu

Oyukus, crmnocoObl 3amanus (yHKuU. B3ammao oOpatHbie (Qynkmmn. Kommosuius ¢yakomid. [paduk  ¢dyHKOUH. DiaeMeHTapHBIC
npeoOpa3oBanus rpadukoB GyHKIHMN.

Ob6nacTp ompeneneHus 1 MHOXKeCTBO 3HaueHUi ¢ynkmun. Hymu ¢yakumun. [IpomexyTkn 3HaKomocTostHCTBA. UETHBIE M HEYETHBIE ()YHKIIHU.
Ilepuonnueckue GyHkuuu. [IpoMexyTku MOHOTOHHOCTH (PyHKIMH. MakcuMyMbl U MUHMMYMbl QyHKIuH. HaunOosbliee 1 HauMeHblee 3HAYEHUS
(GyHKINU HAa TPOMEKYTKE.

JluneliHasi, KBaJpaTU4Hasl U IpOOHO-TUHEHHAsS PYHKIMHU. DIEMEHTApHOE UCCIIEI0BAaHUE U TIOCTPOCHUE UX TPa(UKOB.

CrenenHas QyHKIMSI ¢ HaTypalbHBIM U IIEJIBIM MTOKa3zarenaeM. E€ cBoiictBa u rpaduk. CoiicTBa U rpaduK KOpPHS N-0M CTENEHU Kak (PYHKIUU
00paTHOM CTENEeHH ¢ HaTypaJIbHbIM MTOKa3aTesIeM.

[ToxazarenbHas u gorapudmuueckas GyHKIUHU, UX cBoWcTBa U rpaduku. Mcnons3oBanue rpadukoB QyHKIUHI J171s peleHts] ypaBHEHUH.

Tpuronomerpuieckas OKpy>KHOCTb, OIpeeJICHHE TPUTOHOMETPUYECKUX (PYHKIMI YMCIOBOTO apryMeHTa.

@YHKIMOHAIbHBIE 3aBUCUMOCTH B pealIbHBIX IIPOLECccax U SIBICHUSIX. | paduky peasbHbIX 3aBUCHUMOCTEN.

Havana maTeMaTH4eCKOro aHAJIM3a

[TocnenoBarenbHOCTH, CIOCOOBI 3aJaHUs MOCiIeaoBaTeNbHOCTEW. Meroa MareMaTH4ecKOoM HHIAYKUUMU. MOHOTOHHBIE M OTpaHUYEHHBIE
nocye10BaTeNbHOCTU. McTopusi BOSHUKHOBEHHSI MAaTEMAaTHUYECKOT0 aHAIN3a KaK aHaIn3a 0ECKOHEYHO MaJjbIX.

ApudmeTrnueckas 1 reoMeTpuueckas nporpeccuu. beckoneuno yoOmiBaromas reomerpuueckas nporpeccus. Cymma 0€CKOHEYHO yObIBaromie
reOMETPUUECKOM Iporpeccuu. JIMHEHHBIN U SKCIIOHEHIMANBHBIA pocT. Yncno €. @opmyna CIOXKHBIX MPOLEHTOB. Vcnonb3oBanue nporpeccun Juist
pelIeHns peabHbIX 3a7]a4 MPUKIAIHOTO XapaKTepa.

HenpepoiBHble GyHKIMM U UX cBOMCTBA. Touku pas3peiBa. AcUMNTOTHI TpadukoB GyHkiui. CBONCTBA (YHKIUH HENPEPHIBHBIX HA OTPE3KE.
MeTtoa MHTEepBaJIOB ISl pelieHns HepaBeHCTB. [IpuMeHeHre cBONCTB HENPEPhIBHBIX (DYHKIUH 715 peleHus 3a1ay.

[TepBas u BTOpas npousBoaHble QyHKIMH. OnpeneneHue, TeOMETpUYECKU U (PU3NYECKHl CMBICT MPOU3BOAHON. YpaBHEHUE KacaTeNIbHOM K
rpaduky GyHKIUN.

[Tpou3BoHBIE 351eMeHTapHbIX (yHKUIKH. [Ipon3BoaHAs CyMMBI, IPOU3BEICHHS, YACTHOTO M KOMIIO3UIIUU (YHKLIUH.

MHuo:kecTBa U JIOTHKA
1



MHoecTBO, onepaluy HaJl MHOXKECTBAMM U MX cBoWcTBa. Jlnarpammel Diinepa—Benna. IIpuMeHeHne TeopeTuKO-MHOKECTBEHHOTO ammnapara
U1l ONIMCaHMS PeaIbHbBIX IPOLIECCOB U SBJICHUH, IPU PEIICHUH 3aad U3 APYTUX YU€OHBIX IPEIMETOB.

Onpenenenue, TeopemMa, CBOMCTBO MaTEMATUYECKOTO OOBEKTA, CIEICTBHUE, JOKA3aTEIbCTBO, PABHOCUIIBHBIE YPABHEHHS.

[Ipsimble ¥ TUIOCKOCTH B IIPOCTPAHCTBE

OcHOBHbIE MOHATHUS cTepeoMeTpuH. Touka, MpsiMasi, INIOCKOCTh, MPOCTPAHCTBO. [IoHATHE 00 aKCHOMATHYECKOM MOCTPOCHUN CTEPEOMETPUH:
aKCUOMBI CTEPEOMETPHUH U CIIEICTBUS U3 HUX.

B3anMmHOE pacnosioKeHue NpsSMBIX B IPOCTPAHCTBE: IIEPECEKAIOIUecs, IapajulejbHble M CKpeluMBaromuecs mnpsaMble. [IpusHaku
CKPEILMBAOIINXCS NPAMBIX. [[apamienpHOCTh NPAMBIX U IUNIOCKOCTEH B IPOCTPAHCTBE: MMApaJUIENIbHbIE IIPSIMBIE B IIPOCTPAHCTBE, apaJJICIBHOCTD TPEX
OpSMBIX, MapaJIeIbHOCTh NPAMOM M IIOCcKOCTH. [lapamnensHoe M LEHTpalbHOE NPOEKTHpOBaHHE, HM300pakeHue ¢uryp. OCHOBHBIE CBOWCTBA
napajJiesIbHOro npoeKkTupoBanus. M300paxenue Guryp B napauienbHON NPOEKUUU. YTIIbI C COHANPaBIEHHBIMU CTOPOHAMHU, YTOJI MEXy NPSAMBIMU B
npocrpancTse. IlapaienbHOCTh IIOCKOCTEH: NapalljielIbHbIE IUIOCKOCTH, CBOMCTBA IApajuIeIbHBIX IUIOCKOCTEH. [Ipocreiimme mpocTpaHCTBEHHBIE
(burypsl Ha MJIOCKOCTU: TETPa3p, NapajljieNenuIe], IOCTPOCHUE CeUCHHH.

IlepneHuKyISIpHOCTD NMPSMOM U IJIOCKOCTH: NEPHEHAMKYJISIPHBIE IPSMBIE B IIPOCTPAHCTBE, IPSIMbIE MApaUICIIbHBIE U NIEPIEHIUKYISIPHBIE K
IUIOCKOCTH, NPU3HAK MEPHEHIUKYIAPHOCTH MNPSMOM UM IUIOCKOCTH, TEOpEMa O MpsAMOM NEPHEHIUKYIAPHOW IUIOCKOCTH. OpTOroHaIbHOE
npoekTupoBanue. llepneHauKyasp U HaKJIIOHHbIE: PACCTOSHUE OT TOYKHU JI0 IJIOCKOCTH, PACCTOSTHUE OT IPSIMOM J10 MJIOCKOCTH, IPOEKLUs (UTYphl Ha
IUI0CKOCTB. [lepnenauKyasapHOCTh INIOCKOCTE!: IPU3HAK NEPIICHIUKYIIIPHOCTH ABYX IIIocKocTel. TeopeMa o TpEX NmepneHuKyspax.

Vsl B IPOCTPAHCTBE: YroJl MEXKIY IPSAMOM M IUIOCKOCTBIO, JBYI'PAHHBIM yroJ, JIMHEWHBIA Yroj ABYIPAHHOIrO yria. TpéxrpaHHbIA U
MHOrorpasssie yripl. CBOMCTBa IJIOCKMX YIVIOB MHOTOrpaHHoro yria. CBONCTBa IJIOCKMX M JABYI'PAaHHBIX YIJIOB TPEXIPaHHOrO yria. Teopemsl
KOCHHYCOB ¥ CUHYCOB JUIsl TPEXTPAHHOTO YIJIA.

MHOTrOrpaHHUKH

Bunpl MHOrorpaHHukoB, pa3BEpTKa MHororpaHHuka. IIpu3ma: n-yroiapHas npusMa, NnpsiMas U HAKJIOHHas MpPHU3Mbl, OOKOBas M TMOJHAas
MIOBEPXHOCTh Mpu3Msbl. [lapamuenenunen, npsAMOyroiabHbI MapajuieNenuIe] U ero cBoiicrea. Kparyaiimme nmyTi Ha MOBEPXHOCTH MHOTOTPAHHHUKA.
Teopema Diinepa. [Ipoctpancrsennas Teopema Ilugaropa. [Iupamuaa: n-yronpHas nupamuaa, npaBuiibHas U yceu€HHast nupaMusl. CBoiicTBa pédep
1 OOKOBBIX IpaHel MpaBUIbHON nupaMubl. [IpaBuIbHBIE MHOTOTPAHHHUKY: MTPaBUIIbHAS IPU3Ma M MpaBUIIbHAS MHpPaMUJa, MPaBUIIbHAS TPEYTOJIbH ast
nMpaMu/ia ¥ NpaBUiIbHBIN TeTpalrap, KyO. Ilpencrasnenre o npaBUIbHBIX MHOTOTPAHHUKAX: OKTa3p, 10AEKadIp U UKOCAIP.

Bbruucnenue »31eMEHTOB MHOTOTPaHHUKOB: péOpa, AvaroHanu, yribl. [lnomans OOKOBOH MOBEpXHOCTH M IMOJHOW MOBEPXHOCTH MPSIMOIi
MPU3MBI, IJIOIIAb OCHOBAHUMN, TeopeMa O OOKOBOM MOBEPXHOCTH MpsiMON mpu3Msbl. [lnomans O0OKOBOM MOBEPXHOCTH M MOBEPXHOCTH MPAaBUIBLHON
MApaMU/Ibl, TEOpPEMA O IJIOLAAU YCEUEHHON TUPaMU/IBI.

CummeTpust B IPOCTPAHCTBE. DIEMEHThl CUMMETPHUU NPABWIIBHBIX MHOTOIPAHHUKOB. CUMMETpUS B IPABUJILHOM MHOTOTPAHHUKE: CHMMETPUS
napajuleenuIe a, CAMMETPHS IIPABIWIBHBIX IIPU3M, CAMMETPHS IIPABUIIBHON IIMPAMUJIBIL.

BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE

IlonsATHA: BEKTOp B IPOCTPAHCTBE, HYJIEBOW BEKTOpP, [JIWHA HEHYJIEBOIO BEKTOpPA, BEKTOPHI KOJUIMHEApHBIC, COHAIPABICHHBIE W
IIPOTUBOIOJIOKHO HAaIPABJICHHBIE BEKTOPBl. PaBEHCTBO BEKTOPOB. JIEHCTBHS ¢ BEKTOpaMU: CIOKEHUE W BBIUMTAHHE BEKTOPOB, CYMMa HECKOJIBKHMX
BEKTOPOB, YMHO)KEHHE BEKTOpa Ha uuciio. CBOWCTBa ClIOKEHHS BEKTOpOB. CBOMCTBA YMHOXKEHHUs BEKTOpa Ha 4ucio. [loHsTHE KOMIUIaHapHBIE
BeKTOphI. [Ipu3Hak komiutanapHocTH TpEX BeKTOpoB. [IpaBwiio mapamnenenunena. TeopemMa O pas3noKEHWH BEKTOpa MO TPEM HEKOMILIaHAPHBIM
BekTopaMm. I[IpsmoyronpHas cucreMa koopAuHar B npocrpaHcTBe. KoopaunaTtel BekTopa. CBsi3b MEXAy KOOPAMHATAMU BEKTOPA U KOOpAMHATAMM
TOYEK. YTOJI MeXay BeKTopaMu. CKalsipHOE TPOU3BEICHNE BEKTOPOB.

1



11 KUIIACC

Yuciia ¥ BBIYHMCICHUSA

Harypanbnpie u 1iensie uncia. [IpruMeHeHHe TNPU3HAKOB MEIMMOCTH IEIbIX 4ucell, HauOonpmuid obmuii nenutens (manmee — HOJD) u
HauMeHbIee obmiee kpatHoe (nanee — HOK), ocraTtkoB o Mmoaysnro, anropurma EBkinia s perieHust 3a/1a4 B MEbIX YHCTIax.

KommiekcHele umcna. AnreOpanueckas U TpUTOHOMETpHuUecKas (opmbl 3amucy KOMIUIEKCHOTO 4Hcia. Apudmernyeckue ornepanuu c
KOMIUICKCHBIMU 4uciamMu. H300pakeHHe KOMIUIEKCHBIX 4HCel Ha KoopauHaTHOW miockoctu. Popmyna Myaspa. Kopru n-oif cremeHu wu3
KOMIUIEKCHOTO yHcia. [I[puMeHnenne KOMIUIEKCHBIX YUCeN AJis peleHust GU3NYECKUX U TEOMETPUUYECKUX 3a/1a4.

YpaBHeHusI 1 HePaBEeHCTBA

Cucrema ¥ COBOKYITHOCTb YPaBHEHUIM U HEPABEHCTB. PABHOCUIIBHBIE CUCTEMBI U CUCTEMBI-CIIEACTBUS. PaBHOCHUIIbHBIE HEPABEHCTBA.

OTOOp KOpHEH TPUIOHOMETPUYECKUX YPABHEHHM C IIOMOILBIO TPUTOHOMETPUYECKON OKPYXKHOCTU. PerieHue TpUrOHOMETPUUECKUX
HEPaBEHCTB.

OCHOBHBIE METO/IbI PEIICHUS ITOKA3aTENbHBIX U JIOTapU(PMUIECKUX HEPABEHCTB.

OCHOBHBIE METO/IbI PELICHUS UPPAIIUOHAIBHBIX HEPABEHCTB.

OCHOBHBIEC METO/IbI PEIICHUS] CUCTEM U COBOKYITHOCTEH pallMOHAIbHBIX, HPPAIMOHATBHBIX, TOKA3aTEIbHBIX U JIOTApU(MUIECKUX YPABHEHH.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C IAPAMETPAMH.

[IpumeHeHne ypaBHEHUH, CUCTEM M HEPAaBEHCTB K PEUICHWI0O MAaTeMaTHUECKUX 3ajad M 3a7ad U3 Pa3jMYHbIX 0o0JacTell HayKu M peabHOU
KU3HH, UHTEPIIPETALUS IOJYYEHHBIX PE3YJIbTaTOB.

DyHKIUHN U ITpadUKH

I'paduk xommnozuiuu GpyHkimii. ['eomerpuueckue oOpas3sl ypaBHEHUN U HEPABEHCTB HA KOOPIUHATHON MIOCKOCTH.

Tpuronomerpuueckue GyHKIMH, UX CBONCTBA U IPaQUKU.

I'paduueckue MeTo bl pelIeHNs ypaBHEHUH 1 HepaBeHCTB. | paduueckue MeTo bl pelieHHs 3a1au ¢ apaMeTpaMu.

Hcnonp3oBanue rpa@ukoB GyHKIMN A MCCIEIOBAaHUS MPOLECCOB U 3aBUCHMOCTEH, KOTOPbIE BO3HUKAIOT MPHU PEIICHUH 3ajad U3 JIPYrux
y4EOHBIX PEAMETOB U PEATBbHOM KU3HHU.

Hayana maTremMaTHuecKkoro aHajaimsa

[TpuMeHeHHe TPOM3BOJHONW K HCCIENIOBaHMIO (DYHKIMI Ha MOHOTOHHOCTb M JKCTpeMyMbl. HaxoskiaeHue HauOoJbIlIero M HauMEHbIIETo
3HAYEHUI HEeNpepbIBHOM (PYHKIIMU Ha OTPE3KE.

[IpumeHeHre TPOM3BOAHON AJI HAXOXKJIEHUS HAWITY4IIEro PEIIeHUs B NPUKIAJHBIX 3a4adax, Al ONPEIENICHHUS CKOPOCTH U YCKOPEHHS
mporiecca, 3aJ1aHHOT0 GOPMYIION WU TpaduKoM.

[TepBooOpazHasi, OCHOBHOE CBOMCTBO MepBooOpa3HbIX. [lepBooOpasHbie aneMeHTapHbIX GyHKUMU. [IpaBuia HaxoxAeHUS IepBOOOPa3HBIX.

Nuterpan. 'eoMmeTpudecknii CMBICT HHTETpasia. Beraucienne onpeaenéHHoro naterpaia mo gopmyine Hetorona-Jleitoauna.

[TpuMeHeHHe MHTETpaa A HAXOXKACHUS IUToNa el MI0CKUX GUryp u 00bEMOB reOMETPUIECKUX TEJ.

[Ipumepsr  pemenuil  auddepeHMaNbHBIX  ypaBHeHHH. Martematuyeckoe MOJEIMPOBAHUE PEATbHBIX MPOLECCOB C  MOMOIIBIO
muddepeHIranbHbIX ypaBHEHUH.

Tesa BpameHus

[ToHATHS: TMIAMHIpPUYECKas TOBEPXHOCTh, KOHMYECKAas IOBEPXHOCTh, cepuyeckas IMOBEpPXHOCTb, oOpasyrolue mnoBepxHocTe. Tema
BpallleHUs: LUJIMHAP, KOHYC, YCEUEHHBIM KOHYC, cdepa, map. BzaumHoe pacrnosnoxkeHue cdepbl U MIOCKOCTH, KacaTelbHas IIIOCKOCTh K cdepe.
N300pakeHue Tes BpalleHus Ha MI0cKocTy. Pa3BépTka mumuHapa u konycd. Cummerpus chepsl 1 mapa.



O6bém. OcHOBHBIE cBOIcTBa 00BEMOB Tel. Teopema 00 00bEME MPSIMOYTOIBHOTO Mapauiesienumeaa u cueacTBus u3 He€. O0bEM mpsiMoi U
HaKJIOHHOM MPU3MBI, UINHIPA, TUpaMUIbl 1 KOHyca. OOBEM 11apa U IapoOBOIr0 CErMEHTA.

KomOuHnammu Ten BpaieHus 1 MHOTOrpaHHUKOB. [Ipu3Ma, BiMcaHHasi B IWIMHIP, ONMCaHHas OKoJjo munuHapa. [lepeceuenue cheps! u mapa c
miockocthio. Kacanue mapa u cdepsl miockocTsro. [IoHsATHE MHOTOrpaHHUKA, OMMCAHHOIO OKOJIO cepsl, chepbl, BIMCAHHONH B MHOIOI'PAaHHUMK WIIH
TEJI0 BpalllEHUS.

[Tnomanps MoBEpXHOCTH LWIMHApA, KOHYca, momanb cepsl u e€ yacteil. Ilogobue B mpoctpanctBe. OTHOLIEHHE OOBEMOB, IIOLIACH
noBepxHocTeil mofaooHbIX (uryp. IlpeoOpasoBanue momobus, romoreTus. Pemienue 3a7ad Ha MIOCKOCTH € UCIOJNB30BAHHUEM CTEPEOMETPHUYECKHX
METO/I0B.

[TocTpoeHne ceuyeHuil MHOTOIPAaHHUKOB U TEJl BpALIEHMs: CEUEHMs LMIMHJIpa (MapajyieNbHO M NEPIEHIUKYJISPHO OCH), CEYEHHs KOHYca
(mapasuiesbHbIE OCHOBAHHUIO M MPOXOSIIME Yepe3 BEPLIMHY), CEYEHHUs Ilapa, METOAbI IIOCTPOCHMs CEYEHUIl: METOJ ClIE€A0B, METOJ BHYTPEHHEIrO
IIPOEKTUPOBAHMSI, METOJI IEPEHOCA CEKYLIEH IIIOCKOCTH.

BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE

BexTops! B ipocTpancTBe. Onepanuu Haj, BeKTopaMu. BekTopHoe yMHOXkeHue BeKTopoB. CBONCTBAa BEKTOPHOr0 YMHOKeHUs. [IpsimoyronbHas
cucreMa KoopAMHAT B mpocTpaHcTBe. KoopauHatel BekTopa. Pasnoskenue Bekropa mo Oaszucy. KoopamHaTHO-BEKTOPHBIM METOJ| NMpH pelieHUH
reOMEeTPUUYECKUX 3ajau.

JBH:KEeHUS B IPOCTPAHCTBE

JBuxenust npoctpancTBa. OroOpaxeHnus. JIBuxeHus u paBeHCTBO ¢uryp. OOuue cBoiicTBa ABMXKEHUN. Buibl nBUKeHUIl: mapaienbHbIN
[IEPEHOC, LIEHTPaJIbHAs CUMMETPHUSL, 3€pKaJibHasi CHMMETpPHS, TIOBOPOT BOKPYT npsimoi. [IpeobpazoBanus nonodus. [Ipsamas u cdepa Ditnepa.

TEMATHUYECKOE INIAHUPOBAHHUE, B TOM YHCJIE C YYETOM PABOYEN ITPOI'PAMMBI BOCIIUTAHUSA
C YKABAHUEM KOJIMYECTBA YACOB, OTBOJIJUMbIX HA OCBOEHME KAKJI0OM TEMbBI

10 kaacce
Ne | HaumenoBanue | KoamuectBo | KontpoJuab n JesiTeJIbHOCTH YUYHTEJIsl C Y4eTOM padoueii mporpaMMbl BOCIIMTAHUS
n/m | TeMaTH4eCKux JacoB OIlEHKA
pa3aesioB
1. VYcTHBIN YcTaHOBIEHUE JOBEPUTENBHBIX OTHOIICHHH C OOYYarOIIMMHCS, CIIOCOOCTBYIOIINUX
OIpocC MMO3UTUBHOMY BOCHPUSTHIO 00ydYaroIUMuUCs TpeOOBaHUI U MPOCHO yuUTeNsl, MPUBICYEHUIO
WX BHUMaHHUs K 00CYXJIaeMoOil Ha ypoke MH(pOpMAIuH, aKTUBHU3AIMH UX TO3HABATEIHHOM
JeITEIIbHOCTH;
Bieentie 7 waca noOyxJeHnue oOydyaromuxcsi CcoONoIaTh Ha ypPOKE OOIICTPUHSATHIE HOPMBI

MOBE/ICHUS, TpaBuUjia OOLIEHUS CO CTapIIMMU M CBEPCTHUKAMH, MPUHIMIBI Y4eOHOM
JUCLUIUIMHBL U CAMOOPraHU3aluu;

MpHUBJICYEHNE BHUMAHUSI 00Y4arOIKXCs K IEHHOCTHOMY acleKTy U3y4aeMbIX Ha ypoKax
SIBJICHUI, OpraHu3alys ux paboThl ¢ MOTy4aeMoi Ha YPOKEe COIMATbHO 3HAYUMOM
nHpopmanuen.

2. Yucna u 2 yaca TectupoBanue [Ipupneubnne BHUMaHWs OOYYAIONMXCA K IIEHHOCTHOMY acCleKTy H3YYaeMBIX Ha




npeoOpa3oBaHus HA OCHOBE | YpOKax sIBIEHUH, OpraHu3anus ux paboThl ¢ MOJy4yaeMO Ha ypOKe COIMAIbHO 3HAYUMOM
3amanuil 7 u3 | mHpOpMaIIei;
EID JEMOHCTpalusi  O0y4aromuMcsT NPUMEPOB  OTBETCTBEHHOIO,  TI'PaKJaHCKOTO
MOBE/ICHUS, TIPOSBICHHUS  YEIOBEKONMOOMS ©  JOOPOCEpASYHOCTH  dYepe3  ToJa0op
COOTBETCTBYIOIIUX 3a/1a4 JIJIsl PeLICHHUS;
WHUIMUPOBAHUE U MOJJICPIKKA HCCIICIOBATEIBCKOM EATEIILHOCTH 00YJarOIIIXCSl.
TectupoBanue [IpuBneyeHre BHUMaHUs OOYYaIOUIUXCS K LEHHOCTHOMY AacleKTy H3ydaeMbIX Ha
Ha OCHOBE ypOKax SIBJICHHIA, OpraHu3aIusi uX padoThl ¢ MOJyYaeMOi Ha ypOKe COLMAIbHO 3HAYUMOM
3amannii 9,10 | uHpOpMaLIHEi;
TeKCTOBLIE u3 EI'D NPUMEHEHHE Ha YpPOKE MHTEPAaKTUBHBIX (opM paboThl ¢ 0OyYaIOIIMMUCS:
sanaun 4 yaca WHTEJUIEKTYaJbHBIX UTP, CTUMYJIMPYIOLIUX TO3HABATEIHHYI0 MOTHBAIMIO O0yUYaIOLIUXCS,;
BKIIIOUCHHE B YyPOK HWIPOBBIX TPOIECAYp C IENbIO MOJJIEPKAHUS MOTHUBAIIUU
oOydaromuxcsi K TOJYyYEHHIO 3HAaHUW, HaANQXKUBAHUIO TO3UTHBHBIX MEKIMYHOCTHBIX
OTHOIIIEHHUH B KJIacce;
VHUIMUPOBAHUE U MOJJIEP’KKa UCCIIeI0BATEIbCKON JesITEIbHOCTH 00Y4arOIIUXCsl.
TectupoBanwue [TpuBiieueHre BHUMaHUs OOYYaIONIUXCS K IEHHOCTHOMY AacleKTy HM3ydaeMbIX Ha
HA OCHOBE | YpOKax sIBIIEHUH, OpraHu3aius ux paboThl ¢ MOJIy4aeMoil Ha YpOKe COLUATbHO 3HAYUMOM
3aganuii 4,5 | ©HPOpMaLue;
u3z EI'D JEMOHCTpanusi  OO0y4aromuMcsT NPUMEPOB  OTBETCTBEHHOTO,  TPaKJaHCKOTO
Teopus 2 yaca MOBEJICHHsI, TMPOSBICHUS YEIIOBEKOMIOOMS ©  10OpOCepAeYHOCTH  depe3  Moadop
BEPOATHOCTEM COOTBETCTBYIOIIUX 3a/1a4 JJIsl PEUICHHUS;
BKIIIOUEHHUE B YyPOK HWIPOBBIX TPOIEAYp C UENbIO MOJISPKAHUS MOTUBAIIUU
oOydaromuxcsi K TOMYyYeHHIO 3HAaHUW, HaATQXUBAHUIO TO3UTHBHBIX MEKIMYHOCTHBIX
OTHOIIIEHUH B KJIacce;
WHUIIMUPOBAHUE U MOJJIEP’KKa HUCCIIeI0BATENIbCKON JesITEIbHOCTH 00YJarOIIUXCSl.
TectupoBanmue [TpuBiieueHre BHUMaHUs OOYYAIONIUXCS K IIEHHOCTHOMY AacIeKTy HM3ydaeMbIX Ha
HA OCHOBE | YpOKax sIBIEHUH, OpraHu3amus ux paboThl ¢ MOTy4aeMOi Ha YPOKE COI[MAIILHO 3HAYMMOU
3amanuil 3 u3 | HHQopMmaIuei;
EID JEMOHCTpalusi  OOy4aromMMcsl  MPUMEPOB  OTBETCTBEHHOTO,  TPaKIaHCKOTO
Crepeomerpus 2 yaca TOBEJICHUS, TPOSBICHUS quOBeKOFIO@/Is{ U J00pOCEepAEYHOCTH dYepe3  MOoJa00p
COOTBETCTBYIOIIUX 3a/1a4 JIJIsl PEUICHHUS;
BKIIFOUEHHE B YPOK HWIPOBBIX TPOIEAYp C IEIBbIO TOMJICPKAHUS MOTHBAITUH
oOydaromuxcsi K TOIYyYeHHIO 3HaHWUHM, HANQKUBAHUIO TO3HUTHBHBIX MEXKIUYHOCTHBIX
OTHOIIIEHUH B KJIacce;
WHUIIMUPOBAHUE U MOJIEP>KKA UCCIIEeIOBATENIbCKON ASSITENFHOCTH 00YJarOIINXCsl.
TectupoBanwue [TpuBiieuyeHre BHUMAaHUS OOYYAIONIUXCS K IIEHHOCTHOMY AacIeKTy HM3ydaeMbIX Ha
[Tnaanmerpus 6 JacoB HA OCHOBE | YpOKax sIBIIEHUH, OpraHu3aiys ux paboThl ¢ MOJy4aeMOil Ha YPOKE COIMAIBHO 3HAYUMOM
3amanuii 1,2 | uadopmarmei; 1




u3 EI'D JIEMOHCTpAIMsl  OOyJaloIMMCS  TPUMEPOB  OTBETCTBEHHOTO,  TPaXITAHCKOTO
MOBE/ICHUS, TIPOSBICHHUS YENOBEKONMOOWUsS ©  JOOPOCEpASYHOCTH dYepe3  Moa0op
COOTBETCTBYIOIIUX 3a/1a4 JIJIsl PeLICHHUS;
BKJIIOYEHHE B YPOK MWIPOBBIX MPOLEAYpP C LEIbI0 MOAJACpPNKAHUS MOTHBALUU
oOyyaromuxcsi K TOJYyYEHUIO 3HAaHUM, HATAXKUBAHUIO TO3UTHBHBIX MEKIMYHOCTHBIX
OTHOIIICHHUH B KJIacce;
WHUIMUPOBAHUE U MOJJIEP’KKA UCCIIeI0BATENIbCKON ASITEIbHOCTH 00YyYarOIIUXCsl.
TectupoBanue [TpuBieyeHre BHUMaHUs OOYyYaIONIUXCS K IIEHHOCTHOMY AacleKTy H3ydaeMbIX Ha
Ha OCHOBE ypOKax SIBJICHMI, OpraHu3aius ux paboThl ¢ MOJIy4aeMoil Ha ypOKe COLMAIbHO 3HAYUMOM
3aJaHui nH(popMaIHeH;
6,13,15 u3 JIEMOHCTpAIMsl  OOYyYaloIMMCS  TPUMEPOB  OTBETCTBEHHOTO,  TPa)KTAHCKOTO
YpaBHeHus u 8 YaCOB EI'D MOBE/ICHUS, TIPOSBICHHUS  YEIOBEKONOOWMS ©  JOOPOCEPASCYHOCTH  dYepe3  IoJa0op
HEpaBeHCTBA COOTBETCTBYIOIIUX 33/1a4 JIJIsl PeLICHHUS;
BKJIIIOYEHHE B YPOK HWIPOBBIX MPOUEAYpP C LEIbI0 TOHJEPKAHUS MOTHUBAIUU
oOydaromuxcsi K TOJYyYEHHIO 3HAaHUW, HATAXKUBAHUIO TO3UTHBHBIX MEKIMYHOCTHBIX
OTHOIIICHHUH B KJIacce;
WHUIMUPOBAHUE U MOJJIEP’KKA UCCIIEeI0BATENIbCKON AeSITENIbHOCTH 00YyJarOInXCsl.
TectupoBanue [IpuBneyeHne BHUMaHUA OOYYAIONMIMXCS K IEHHOCTHOMY acHeKTy H3y4aeMbIX Ha
Ha OCHOBE ypOKax SIBJICHMI, OpraHu3aius ux paboThl ¢ MOJIy4yaeMOl Ha YpOKE COLMAIBHO 3HAYUMOMN
3amannii 11,12 | napopmanmei;
u3 EI'D JEMOHCTpanusi  OO0y4aromuMcsi MPUMEPOB  OTBETCTBEHHOTO,  T'PaKJaHCKOTO
OYHKIIUU U 8 qacon TOBEJICHUs, TIPOSIBJICHUS  YEJOBEKOJIOOMS M JIOOpOCEpPAEUYHOCTH uepe3  1moadop
MIPOU3BOIHAS COOTBETCTBYIOIIMX 3a/a4 JUIsl peLIEHUS;
BKJIIOYEHHE B YPOK WIPOBBIX MPOIEAYP C LEJIbI0 TMOJACpKaHUS MOTHBALUU
oOydaromuxcsi K TOMYyYeHHIO 3HAaHWUN, HaATQXKUBAHUIO TO3UTHBHBIX MEKIMYHOCTHBIX
OTHOIIIEHUH B KJIacce;
WHUIIMUPOBAHUE U MOJJIEP’KKa HUCCIIeI0BATENbCKON eI TEIbHOCTH 00YJarOIIUXCSl.
Htoro — 34 gaca
11 knace
Ne | HaumenoBanue | KosimuecrBo | KonTpoas u JeITeJIbHOCTD YUUTEJIS € y4eToM padoyeii NporpaMMbl BOCIIUTAHUS
n/m | TeMaTH4ecKux 4acoB OIICHKA
pa3ieson
TectupoBanue VYcraHosneHue JIOBEPUTENBHBIX OTHOLIEHUH c oOydJarmuMucs,
Perwere 3aa4 21 wac Ha OCHOBE CHOCOOCTBYIOUINX MO3UTUBHOMY BOCIIPHUSITHIO o6yqa10mni\mcx TpeOoBaHUM U MPOChO
3ajaHuil 7,9 | yuuTens, MPHUBJICUEHUIO MX BHHUMAaHUSA K 0OCyXkJaeMoill Ha ypoke WHGOpMaIuw,
n3 EI'D aKTUBM3aIMM UX 03HABATENILHOMN 1ESTEIbHOCTH,




o0y XJAeHHUEe O0ydJarImmXcs COONI0AaTh Ha ypOKE OOMICTIPUHSATHIE HOPMBI
MOBE/ICHUS, MpaBUiIa OOIMICHUS CO CTapIIUMU U CBEPCTHHKAMU, MIPHUHIIUIBI y4eOHON
JMCIUTUTAHBI U CAMOOPTaHHU3AIIHH;
MpUBJICYEHNE BHUMAHMsI 00yUJaIOMIMXCs K IEGHHOCTHOMY aCIeKTy H3y4aeMbIX Ha
ypOKax SIBJICHUH, OpraHU3alus KX paOdOThI C IMOJIy4aeMOl Ha yPOKE COLUATBHO
3HaYMMOI MH(OpMaITHEH.

TectupoBanue [TpuBneueHre BHUMaHMs OOYUYaIOIIMXCS K [IEHHOCTHOMY aCHEKTy U3ydaeMblIX
HA OCHOBE | Ha ypOKax SIBIICHHH, opraHu3anus ux paboThl ¢ MOJIy4aeMOi Ha YPOKE COIUAIbHO
DyHKIIH 1 X 3amanuii 11 u3 | 3HaunMol uHbopmaIuen;
rpadKu 3 gaca EI'D JEMOHCTpanysi OOydyaroluMcsl MPUMEPOB OTBETCTBEHHOI'O, I'Pa)JIaHCKOIO
MIOBEJICHUsI, MPOSBIECHUS YEIOBEKOJNIOO0MS M J00pOCcepiedyHOCTH depe3 moadop
COOTBETCTBYIOIUX 3a/1a4 JIJIsl PELICHMUS;
MHULMMPOBAHUE U MOJIEP’KKA UCCIIeI0BATEIbCKON AEATEIbHOCTH 00YYaIOIUXCS.
TectupoBanue [TpuBneueHre BHUMaHMs 00Y4arOMIMUXCS K LIEHHOCTHOMY acCHEKTy U3y4aeMbIX
Ha OCHOBE | Ha ypOKax sIBIICHUM, opraHuzanus UX paOOThl ¢ MOJIy4aeMOW Ha YpOKEe COLHaIbHO
3aJaHuid S U3 | 3HAYMMOU MH(OpMAITHEH;
EI'D IPUMEHEHHE Ha YPOKE HHTEPaKTUBHBIX (OPM pPabOThl C OOYYarOIIUMHUCS:
VYpaBHeHus u 6 yacos WHTEIUIEKTYaJIbHBIX ~ WP,  CTHUMYJHUPYIOIIMX  TIO3HABaTENIbHYIO  MOTHBAIUIO
HEpaBEHCTBA o0yyaromuxcs;
BKJIIOYCHHE B YPOK HMIPOBBIX MPOLEAYP C HENIbI0 MOANCPNKAHUS MOTHBAIUH
o0yyJaroImuxcs K MOJIyYeHUIO 3HAHWH, HaJa)KUBAHUIO MO3UTUBHBIX MEXIMYHOCTHBIX
OTHOIIIEHUH B KJIacce;
WHUIMMPOBAHUE U MOJIEP’KKA UCCIIeI0BATEIbCKON AeSITEIbHOCTH 00yYarOIIUXCSL.
TectupoBanue [TpuBneueHre BHUMaHMs 00YYarOMIMUXCS K LIEHHOCTHOMY acCHeKTy H3y4aeMbIX
Ha OCHOBE | Ha ypOKax SIBIIEHMM, opraHuzanus ux paOoThl ¢ MOJIy4aeMOW Ha YpOKe COIHaIbHO
3ananuii 10,12 | 3Haunmoi uHpopManuei;
u3 EI'D JEMOHCTpalMs 00ydJarolUMMcs TMPUMEPOB OTBETCTBEHHOIO, T'PaKIaHCKOIO
[TpouzBoanas u 2 yaca TOBEJICHUS, TPOSBICHUS YEJIOBEKONIOOUS W JOOpPOCEPIEYHOCTH Uepe3 TMoa00p
nepBooOpasHas COOTBETCTBYIOIIUX 3aJay JJIsl pEIICHUS;
BKITIOYCHHE B YPOK HTPOBBIX TPOLEAYP C IENbI0 MOAICPXKAHUS MOTHBAIUH
o0yyaroImuxcst K MOJIyYeHHIO 3HAHUH, HaJa)KUBAHUIO MO3UTHUBHBIX MEXKIMYHOCTHBIX
OTHOIIIEHUH B KJIacce;
WHUIMMPOBAHUE U TOJIEP’KKA HCCIIeI0BATEIbCKON AEATENbHOCTH 00YYaIOIUXCS.
TectupoBanue [TpuBneyeHre BHUMaHMs O0yYarOMIMXCs K IIEHHOCTHOMY acCHeKTy M3y4aeMBbIX
Ypea i ux Ha OCHOBE | Ha YpOKax SIBIICHUH, OpraHu3aLis uX paloThl ¢ MOJTy4aeMoi Ha YpOKEe COIHalbHO
cBOiCTBA 2 qaca 3agaHuil 19 u3 | 3HaunMoOil HHQOpMaIHeii;
EI'D JEMOHCTpalMs OO0ydJaroUMMcs TMPUMEPOB OTBETCTBEHHOI'O, TPaKIaHCKOIO

IOBE/ICHUs, TpOSIBICHUS YEIOBEKOMIOOMS M J0OPOCEPACYHOCTH Yepe3 MoI0op




COOTBETCTBYIOIIMX 3a1a4 JUIsl peIICHUS;
BKJIFOUCHHUEC B ypOK I/IFPOBLIX Hpouez[yp C ILICJIBbHO HOI[,Zlep)KaHI/IH MOTHUBaIIUU

00ydJaronuxcs K MOJyYEeHUI0 3HAHHWH, HaJaKUBAHUIO MO3UTUBHBIX MEXIMYHOCTHBIX

OTHOIIICHHUH B KJIacce;

WHUIIMMPOBAHUE U TTOJJICPIKKA UCCIIEIOBATEIILCKOM IEATeIbHOCTH 00YJaroIuXCsl.

6.

Wrtoro — 34 gaca
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