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1. IJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS YYEBHOI'O IIPEJIMETA

JIMYHOCTHBIE PE3YJIBTATDI:
JInuHOCTHBIE pe3yabTaThl B c(pepe OTHOIIEHHIT 00yUyaroIuxcs K cede, K CBOeMy 310POBbIO,

K IO3HAHHUIO Ce0f:

OpUEHTAIMs OOYJarOIIMXCS Ha JOCTIDKEHUE JIMYHOTO CYACThS, PEAM3alUI0 IMO3UTUBHBIX
KU3HEHHBIX TEPCIEKTUB, WHHUIIMATUBHOCTh, KPEATUBHOCTH, TOTOBHOCTh M CIIOCOOHOCTH K
JTUYHOCTHOMY CaMOOIIPEENIEHUI0, CIOCOOHOCTh CTaBUTh LIEIH U CTPOUTH KU3HEHHBIE I1JIaHbL;
TOTOBHOCTh U CIIOCOOHOCTH 00€creunTh ce0e U CBOMM OJIM3KUM JOCTOMHYIO U3Hb B MPOIECCE
CaMOCTOSITEJIbHOM, TBOPUECKON U OTBETCTBEHHOMU JIEATEIIbHOCTH;
TOTOBHOCTh M CIIOCOOHOCTH 00y4aroIuXcsl K OTCTAMBAHUIO JIMYHOTO IOCTOMHCTBA, COOCTBEHHOTO
MHEHUS, TOTOBHOCTh U CIOCOOHOCTH BBIpaOaThIBaTh COOCTBEHHYIO MO3MIIMIO MO OTHOIIECHHUIO K
OOIICCTBEHHO-TIOJUTHYECKAM COOBITHSIM TPONUIOrO W HACTOSIIET0 HAa OCHOBE OCO3HAHUSA U
OCMBICJICHUSI UCTOPHUH, TyXOBHBIX LIECHHOCTEW U JOCTHKEHUI HAILIEH CTPaHbI;
TOTOBHOCTh M CIIOCOOHOCTH 00YUaIOIUXCSI K CAMOPA3BUTHIO U CAMOBOCIIMTAHUIO B COOTBETCTBUU
C OOIIEYEIOBEYECKUMH IICHHOCTSIMU M HJICAIaMH TPa)KTaHCKOro OOIIecTBa, MOTPeOHOCTh B
(bU3MYECKOM CaMOCOBEPIICHCTBOBAHUH, 3aHATUSAX CIIOPTUBHO-03/10POBUTEIBHOMN JAEATEIbHOCTHIO;
MPUHATAEC W peau3alus LEHHOCTEH 3J0pOoBOro M 0Oe30macHoro olpasa >KHU3HHU, OEpekHOe,
OTBETCTBEHHOC W  KOMIIETEHTHOE  OTHOIIEHHWE K CcOOCTBEeHHOMY  (pu3W4YecKoMy U
MICUXO0JIOTHYECKOMY 3/10POBbIO;
HETIPUATHE BPEIHBIX MIPUBBIUEK: KYPEHHUS, YIIOTPEOICHUS aTIKOTr0Jisl, HAPKOTHUKOB.

JInuHOCTHBIE pe3yabTaThl B cepe oTHOmeHUi odyyawmmxcss K Poccun kak k Poaune

(OteuectBy):

poccuiickasi MJEHTHYHOCTb, CIIOCOOHOCTh K OCO3HaHUIO pPOCCHUICKOM HJIEHTUYHOCTH B
MOJIUKYIBTYPHOM COIIMYME€, YYBCTBO MPHUYACTHOCTH K HCTOPUKO-KYJIbTYpPHOH OOIIHOCTH
poccuiickoro Hapona u cyabbe Poccuu, marproTu3M, TOTOBHOCTH K CITy:keHHI0 OTEUecTBy, €ro
3allUTE;
YBOKEHUE K CBOEMY HAPOJy, YyBCTBO OTBETCTBEHHOCTHU mepea PoauHon, ropaocTy 3a CBOM Kpaid,
cBor0 PoauHy, mpomurtoe M HacTosIee MHOIOHAIMOHAIBHOrO Hapoxa Poccum, yBaxkeHue K
roCy/1apCTBEHHBIM CMBoOJIaM (rep0, ¢uiar, TMMH);
(dhopMHUpOBaHHE YBKEHUSI K PYCCKOMY S3BIKY KaK TOCYAapCTBEHHOMY S3bIKy Poccuiickoit
@denepanyy, SBISIONIEMYCS OCHOBOW PpPOCCHUMCKOM HWAGHTUYHOCTH M TJaBHBIM (AaKTOPOM
HAIIMOHAJIBHOI'O CAMOOIIPEIECIICHHUS;
BOCIIUTAHUE YBAXEHUS K KYJIbTYpE, SI3bIKaM, TPATUIUSAM U 00ObIUasIM HApPOOB, MPOKUBAIOIINX B
Poccuiickoit @enepanuu.

JIn4HOCTHBIE pe3y/bTaThl B c(pepe OTHOMIEHUI 00y4aOIIUXCH K 3aKOHY, FTOCYAApPCTBY U K

rPaxkIaHCKOMY 00IIECTBY:

IPaXJaHCTBEHHOCTh, TPAaX/IAHCKasl MO3ULUS aKTMBHOTO M OTBETCTBEHHOI'O 4JIEHA POCCHUHCKOTO
00111eCTBa, OCO3HAIOLIETO CBOM KOHCTHUTYLIMOHHBIE NpaBa U 00S3aHHOCTH, YBA)XKAIOLIETO 3aKOH U
IMpaBOMOPAAO0K, OCOSHAHHO IMPUHUMAIOIICTO TPAAUIITMOHHBIC HAIWMOHAJIBHBIC 1 06HIGLIGHOBC'-IGCKI/I€
T'YMaHHCTHYECKHE U JEMOKpaTUYeCKHe IEHHOCTH, TOTOBOTO K YYacTHIO B OOIIECTBEHHOH JKU3HU;
MPHU3HAHUE HEOTYYKIAEMOCTH OCHOBHBIX IPaB W CBOOOJ 4YeEJIOBEKa, KOTOpPHIE MPUHAIJICKAT
KaKJIOMY OT POXJAEHHS, TOTOBHOCTb K OCYIIECTBICHHIO COOCTBEHHBIX IpaB U cBoOOja 06e3
HapyLeHs IpaB U CBOOOJ APYTUX JIML, TOTOBHOCTh OTCTauBaTh COOCTBEHHBIE MpaBa U CBOOO/IBI
YCJIOBCKA U IrpaxaaHWHa COIrJIaCHO 06HlerI/13HaHHI)IM IIpUHOUIIAM U HOPMaM MEXIYHApPOJIHOTO
npaBa U B coorBeTcTBUU ¢ Koncturynueit Poccuiickoit denepannu, npaBoBas U MOJIUTHYECKAs
TPaMOTHOCTH;

MHUPOBO33PEHUE, COOTBETCTBYIOIEE COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAyKH M OOILIECTBEHHOU
NPAaKTUKM, OCHOBAaHHOE Ha JMalore KyJabTyp, a TakkKe pPa3IU4HbIX (OpM OOIIECTBEHHOTO
CO3HaHUsI, 0CO3HAaHUE CBOETO MECTA B TOJHUKYJIHTYPHOM MHUPE;

MHTEpUOpH3alUA LEHHOCTeW JEeMOKpaTUW U COLHUAIBHOW COJNUAAPHOCTH, TOTOBHOCTH K
JIOTOBOPHOMY PETYJMPOBAHUIO OTHOLIEHHWI B TPYIIIE WJIM COLMATIbHON OpraHu3allnH;

TOTOBHOCTH OOYYAIOMIUXCS K KOHCTPYKTUBHOMY YYaCTHIO B IPUHATHH PEILICHUM, 3aTParMBarOIINX



UX MpaBa U MHTEPECHl, B TOM YHUCIIE B Pa3IMYHBIX (hopMax OOIIECTBEHHOI caMOOpraHHu3alHH,
camMOympaBlieHus!, 00IIECTBEHHO 3HAYUMO 1eATeTHbHOCTH;

MIPUBEPKEHHOCTh HMJEIM HHTEpHAI[MOHAIN3Ma, IpYXKObI, paBeHCTBa, B3aUMOIOMOIIM HapOOB;
BOCIUTAHHE YBAXUTEIHLHOTO OTHOILIEHHUS K HAIIMOHAIBHOMY JTOCTOMHCTBY JIFOJIEH, UX YyBCTBaM,
PETUTHO3HBIM YOCIKICHUSAM;

FOTOBHOCTh ~ OOYYarOIIMXCS  MPOTUBOCTOATH  WJCOJOTUU  OKCTPEMU3Ma, HAlMOHAINU3MA,
KceHo(oOUr; KOpPYNUUHU; TUCKPUMHUHAIIMM IO COLMUAIbHBIM, PEJIUTHO3HBIM, PAaCOBBIM,
HallMOHAJIBHBIM MPU3HAKAM U JPYTUM HEraTUBHBIM COLIMAIbHBIM SIBIICHUSIM.

JIMYHOCTHBIE Pe3yJbTAThI B c(pepe OTHOMIEHUH 00yHAIOIIUXCSH € OKPY/KAIOMIUMHM JIIOAbMHU:
HPAaBCTBEHHOE CO3HAHWE W IMOBEJIEHHE HAa OCHOBE YCBOCHHUS OOIIEYEIOBEYECKUX IIEHHOCTEH,
TOJIPAHTHOTO CO3HAHUS U TOBEACHUS B IMOJUKYJIBTYPHOM MHUpPE, TOTOBHOCTH M CIIOCOOHOCTH
BECTHU JHAJIOT C APYTUMH JIOJbMH, IOCTUTaTh B HEM B3aMOIIOHUMAaHUsS, HAXOAUTh O0IKE LENH U
COTPYAHHUYATD JIJISl UX JIOCTHIKCHUS;
MPUHATHE TYMaHUCTHMYECKHUX LIEHHOCTEH, OCO3HAHHOE, YBAXHUTEIbHOE M J00pOKeIaTeslbHOe
OTHOIICHUE K JPYTOMY YeJIOBEKY, €r0 MHEHHUIO, MUPOBO33PEHUIO;
CIOCOOHOCTh K COMNEPEXHMBAHUIO U (POPMHUPOBAHUE TO3UTHUBHOI'O OTHOLICHHS K JIIOASM, B TOM
qyuciae K JUIAaM C OrPaHWYCHHBIMH BO3MOXKHOCTSIMH 3/I0pPOBbSl M HWHBAIHMIAM; OEpexHOE,
OTBETCTBEHHOE M KOMIIETEHTHOE OTHOILIEHUE K (DU3MUYECKOMY M TICHUXOJIOTUYECKOMY 30POBBIO
JPYTUX JIIOJIeN, YMEHUE OKa3bIBaTh [IEPBYIO IOMOIIb;
(dbopMUpOBaHNE BBIPRXKEHHOHN B MOBEJECHUN HPABCTBEHHOM MO3UIIMHU, B TOM YHUCII€ CIIOCOOHOCTHU K
CO3HATENBFHOMY BBIOOpPY 100pa, HPAaBCTBEHHOI'O CO3HAHHMS M TOBEJIEHUS HA OCHOBE YCBOCHHUS
00IIIeYeTIOBEYECKMX LEHHOCTe M HPAaBCTBEHHBIX UYBCTB (YECTH, MAOJTa, CIPABEIIMBOCTH,
MUJIOCEPUS U APYKETI00Hs);
pa3BUTHE KOMIIETEHIMH COTPYJIHUYECTBA CO CBEPCTHUKAMHU, J€ThbMHU MJAJIIEr0 BO3pacTa,
B3pOCJIBIMH B  00pa30BaTelnbHOM, OOIIECTBEHHO TMOJIE3HOH, Yy4eOHO-HCCIIeI0BaTEeNbCKOMH,
MIPOCKTHOM U IPYyTUX BUJAX JEATEILHOCTH.

JInuHoCcTHBIE pe3yJbTaThl B c(epe OTHOLIEHHH 00yYaIOIIUXCH K OKPYKAIOIIEMY MHUPY,

JKMBOJ PUPoOJE, XyA0KECTBEHHOH KYJIbType:

MHUPOBO33PEHNE, COOTBETCTBYIOIEE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH, 3HAUMMOCTH HAyKH,
TOTOBHOCTh K HAayYHO-TEXHHYECKOMY TBOPYECTBY, BIIaJICHUE JIOCTOBEpHOM HH(popMaluend o
NEPCAOBBIX NOCTHIKCHUAX U OTKPBITHUAX MHpOBOﬁ M OT€YEeCTBEHHOM HAayKH, 3aMHTCPCCOBAHHOCTD
B HAYYHBIX 3HAHHUIX 00 YCTpOWCTBE MUpa U OOIIECTBa;
TOTOBHOCTb U CIIOCOOHOCTHh K 0Opa30BaHHIO, B TOM 4YHCJE CaMOOOpa30BaHHIO, Ha MPOTSKEHUU
BCEH JKM3HU; CO3HATEIHHOE OTHOLIECHHE K HEMIPEPHIBHOMY 00pa30BaHUIO KaK YCJIOBUIO YCIIEITHON
npo¢ecCHOHATLHON U 00IIECTBEHHOM 1A TEIbHOCTH;
9KOJIOTMYECKas KyJIbTypa, OepekHOe OTHOUIEHHs] K POJHOW 3eMie, NPUPOJIHBIM OOraTcTBam
Poccun n MHpa; MOHMMAHHE BJIMAHUA COLHAJIBHO-3KOHOMHUYCCKHUX IPOHECCCOB Ha COCTOSHUC
IIPUPOJHOMN U COLMATIBHON CPEJIbl, OTBETCTBEHHOCTD 32 COCTOSIHUE IIPUPOJIHBIX PECYPCOB; YMEHUS
W HAaBBIKKM Pa3yMHOIo IpUPOAOIIOIB30BaAHHA, HETCPIMMOC OTHOHICHUC K I[GI\/'ICTBI/ISIM,
MIPUHOCSIIM BpEJl SKOJIOTHH; IPUOOPETEHUE OMBITA SKOJIOT0-HAIIPABICHHOM NeATEIbHOCTH;
ACTETUYECKOE OTHOILIEHUS K MUPY, TOTOBHOCTh K 3CTETUYECKOMY OOYCTPOMCTBY COOCTBEHHOIO
ObITa.

JInuHoOCTHBIE pe3yJabTaThbl B cepe OTHOMIEHUH 00y4aIOUIUXCA K CeMbe M POAUTEISAM, B

TOM 4YHCJIe MOAT0OTOBKA K CEMEeHHOM KU3HM:

OTBETCTBEHHOE OTHOILIEHUE K CO3JaHUI0 CEMbU Ha OCHOBE OCO3HAHHOI'O NPUHATHS LIEHHOCTEH
CEeMEMHOM KU3HHU;
MOJIOKUTEIBHBIA 00pa3 ceMbH, POJUTENHCTBA (OTLOBCTBA M MAaTEPUHCTBA), MHTEPUOPU3ALIUS
TPaJULIMOHHBIX CEMENHBIX [IEHHOCTEM.

JInuHocTHBIE pe3yabTaThl B cdepe OTHOLIECHMS O0ydalmuXcd K Tpyay, B cdepe

COIMAJTBbHO- IJKOHOMHUYECCKHX OTHOIIIEHM:

YBAKCHHUEC KO BCCM (I)OpMaM CO6CTB€HHOCTI/I, TOTOBHOCTb K 3aIllUTE CBOEH CO6CTBCHHOCTI/I,

OCO3HAHHBIN BBIOOpP Oyaymiedt mpodeccuu Kak TyTh M CIOCO0 peaau3amui COOCTBEHHBIX
KNU3HCHHBIX ITJIAHOB,



— TOTOBHOCTh OOYYaroOIIMUXCS K TPYIAOBON NMPOQecCHOHATbHON EATEIbHOCTH KaK K BO3MOXHOCTHU
y4acTus B PELICHUH JINYHBIX, OOIIECTBEHHBIX, TOCYIAPCTBEHHBIX, OOIIEHAIIMOHATBHBIX MPOOIIeM;
— TOTPeOHOCTb TPYAUTHCS, YBOKEHUE K TPYAy U JIOAAM TPyHa, TPYIAOBBIM JIOCTHIKECHUSM,
N0OpPOCOBECTHOE, OTBETCTBEHHOE W TBOPYECKOE OTHOIIEHME K pa3HbIM BHJAM TPYIOBOU
NeSITeNIbHOCTH;
— TOTOBHOCTB K CaMOO6CHy)KI/IBaHI/IIO, BKJIO4Yast 06yquHe X BBIITOJIHCHUEC AOMAIITHUX 00s3aHHOCTEH.
JInuyHocTHBIE pe3yJabTaTbl B cpepe GU3NUECKOro, ICHXO0JOTHYECKOro, COUMAJIBLHOIO M
aKaJeMU4YeCcKOoro 0,1aronoJy4usi 00y4yarommxcs:
- (puznueckoe, YMOIMOHATBHO-TICUX0JIOTUYECKOE, COIMAIbHOE Oaromnoiyynue o0ydaromuxcs B
KHU3HU 00pa3oBaTeNbHOM OpraHu3alyu, OUIYLICHHE IEeThbMU OE30MaCHOCTH M IICHXOJIOTHYECKOTO
KoMdpopTa, THPOPMALTUOHHON OE30MTACHOCTH.

METANPEAMETHBIE PE3YJIbTATDBI
BbINyCKHUK HAYYUTCS:
PeryasituBubie YY /|

— CaMOCTOSITEJIBHO OINPENENATh LENH, 3aJaBaTh NapaMeTpbl U KPUTEPUHU, IO KOTOPHIM MOYKHO
ONPEIEINTh, YTO 1IEJIb TIOCTUTHYTA;

— OLIEHHUBAaTh BO3MOXHbBIE NOCIEACTBUS JIOCTH)KEHUS IIOCTABJIIEHHOM LEAM B JAESITEIbHOCTH,
COOCTBEHHOM XKM3HHM M XU3HU OKPYKAIOLINX JIFOJEH, OCHOBBIBASICh HA COOOPAXKECHUSAX STHKU U
MOpaJly;

— cTaBuUTh ® (HOpPMYIHPOBATH COOCTBEHHBIC 3aJadydl B OO0pa30BaTEIbHOW JACSITEILHOCTH U
KU3HEHHBIX CUTYaIIUSIX;

— OLIGHUBATh PECYPCHI, B TOM UHUCJIE BPEMs U JIpyriue HeMaTepHallbHbIE peCcypChl, HEOOXOAUMBIE IS
JOCTUKEHMSI IOCTaBJICHHOM 11eMH;

BBIOMpATh MyTh JOCTH)KEHUS IIeNM, TUIAHUPOBATh PELICHHE MOCTAaBICHHBIX 3a7a4, ONTUMHU3UPYS
MaTepualbHbIe U HEMAaTepUaIbHbIC 3aTPAThI;

— OpraHu3oBbIBaTh d(H(PEKTUBHBIN MOUCK PECYPCOB, HEOOXOIUMBIX ISl JOCTUKEHHS TOCTaBICHHOU
LETIH;

—  COIIOCTAaBJIATH MOJIYUEHHBIN PE3yJIbTaT AE€ATEIbHOCTH C IOCTABJIECHHOM 3apaHee 1ENblo.

ITo3naBartenbHbie YV /|

— WCKaTh W HAaxoguTh OOOOIIEHHBIE CIOCOOBI pEIIeHHs 3adad, B TOM YHCIE, OCYIIECTBISTH
pa3BepHYThI HMH(POPMAIIMOHHBIM TMOMCK M CTaBUTh HA €ro OCHOBE HOBBIE (yueOHbIE H
MI03HABaTENbHbIE) 3a/1a4H;

— KPUTHYECKU OLICHMBATh U MHTEPIPETUPOBATH MHPOPMAIUIO C PA3HBIX MO3UIIHH, paclo3HaBaTh U
(buKcupoBaTh MPOTUBOPEUUS B UHPOPMAITMOHHBIX HCTOUYHUKAX;

— WCHOJb30BaTh  PA3IM4YHBIE  MOJEIBHO-CXEMaTHYECKHE  CpeACTBa  JJIsl  IPEJCTaBJICHUSA
CYIIIECTBEHHBIX CBSI3€M M OTHOIICHUH, a TAK)Ke MPOTUBOPEUNHA, BHISBICHHBIX B MH(POPMAIIMOHHBIX
HMCTOYHMKAX;

— HaxOJUTh W MPUBOJUTH KPUTUUYECKHUE aPTYMEHTHI B OTHOIICHHUH JEHCTBUM U CYXKIEHUN JAPYroro;
CIIOKOWHO M Pa3yMHO OTHOCHTHCS K KPUTHUYECKUM 3aMEUYaHHUSIM B OTHOIIEHHUU COOCTBEHHOTO
CYXJEHHMSI, pacCCMAaTPUBATh X KaK pECypc COOCTBEHHOI'O Pa3BUTHS;

— BBIXOJWUTh 3a paMKU y4eOHOro TMpeaMeTa U OCYLIECTBISATh IIeJIEHANPABIECHHBIH IOUCK
BO3MOKHOCTEH ISl IIMPOKOTO MEPEHOCa CPECTB U CIIOCOO0B AEHCTBUS;

— BBICTpaWBaTh HHAWBUIAYAJIbHYIO OOpa30BaTEIbHYIO TPACKTOPHIO, YUYUTHIBAsS OTPAHUYECHHS CO
CTOPOHBI JIPYTUX YYACTHUKOB M PECYPCHBIE OTPAaHUUICHUS;

— MEHATH U YAEPKUBATh pa3HbIe MO3UIIMHU B TO3HABATEIBHOM JESITEIIbHOCTH.

Kommynukarususbie YY ]|

— OCYILECTBJIATH JEJIOBYI0 KOMMYHHMKAIIMIO KaK CO CBEPCTHHKAaMH, TaK M CO B3POCIBIMH (Kak
BHYTPH 00pa30BaTEeIbHONW OpraHU3allMH, TaK M 3a €€ MpeJeaMH), Toa0upaTh MapTHEPOB I
JICIIOBOM KOMMYHHKAIIUU HCXOMS W3 COOOpaKEHUH pe3ylIbTaTUBHOCTH B3aUMOJICHCTBUS, a HE
JIMYHBIX CUMIIATHH;

— TIpU OCYIIECTBJICHHH TPYMIOBON pabOThl ObITh KaK PYKOBOJIUTENIEM, TaK U YJICHOM KOMAaHIIbI B
pa3HBIX poJsxX (TeHepaTtop uaeH, KPUTHUK, UCTIOTHUTENb, BRICTYIMAIOIINMA, SKCIIEPT U T.1.);



— KOOPIAMHHUPOBAaTh M  BBHINOJHATE PabOTy B  YCIOBHUAX PEAIBHOIO, BUPTYaJbHOIO U
KOMOHWHUPOBAaHHOI'O B3aUMOJECHCTBUS;

— Pa3BEpHYTO, JIOTMYHO M TOYHO H3JIaraTb CBOK TOYKY 3PEHMs C HCIIOJIB30BAHMEM aJEKBATHBIX
(YCTHBIX M IUCbMEHHBIX) SI3bIKOBBIX CPE/ICTB;

— pacro3HaBaTb KOH(IMKTOIEHHbIE CUTyallMd W HPEJOTBpalaTh KOH(MIMKTBI 0 HUX aKTHBHOM
¢ba3pl, BbICTpaMBaTh JAEJIOBYI0 M 00pa3oBaTelIbHYH0 KOMMYHMKAlMIO, H30eras JIMYHOCTHBIX
OLICHOYHBIX CYKJICHHM.

NPEJAMETHBIE PE3YJIbTATbHI

B coorBerctBuu ¢ mnpunHsaToil KoHuenmueidl pa3BUTHS MaTeMaTHYECKOro oOpa3oBaHMs B
Poccwuiickoit ®enepanuu, MaTeMaTHUYeCKOe OOpa30BaHHWE pEIIAeT, B YACTHOCTH, CIICIYIOIINE
KJIOYEBbIE 33Ja4u:

«IIPEIOCTABIATH KAXKAOMY 00y4aromeMycss BO3MOKHOCTh JOCTHIKEHHSI YPOBHS MaTeMaTHYECKHX
3HaHWH, HEOOXOIMMOTO JUIsI TaJIbHEUIIIEH YCIICIIHON dKU3HH B OOIIICCTBEY,

«obecnieunBaTh HEOOXOJUMOE CTpaHE YHUCIO BBIMTYCKHUKOB, MaTeMaTHuYecKas IOJrOTOBKa
KOTOPBIX JIOCTaTOYHA JUIsI NPOJOJDKEHHs O0O0pa3oBaHUs B pa3IMUYHBIX HAMpaBICHUSAX U Ul
MPAKTUYECKON JEeSTeIbHOCTH, BKIIOUYAs MPENoIaBaHie MaTEMaTHKH, MaTeMaTHYECKHE HCCIIeI0BaHUS,
paboty B chepe nHPOPMALMOHHBIX TEXHOJIOTHHA U JIp.»;

«B OCHOBHOM 00IIEM U CpeHeM 001ieM 00pa3oBaHUU HEOOXOIMMO MPETYCMOTPETh MOITOTOBKY
o0yyaroImuxcs B COOTBETCTBUM C UX 3allpOCaMU K YPOBHIO IOATOTOBKH B cepe MaTeMaTHYECKOIro
o0pa3oBaHU.

CoOTBETCTBEHHO, BBIIEISIIOTCA TP HAIlpaBlIeHHUs] TpEOOBaHMI K pe3ysbTaTaM MaTeMaTHYeCKOIro
o0Opa3oBaHMs:

1) npakTHKO-OPHEHTUPOBAHHOE MAaTEeMaTHUECKOEe 00pa3oBaHue (MaTeMaTHKa [UIS KH3HH ),

2)MaTeMaTHKa JJIsl HCIIOJIb30BaHus B podeccuu;

3)TBOpUECKOE HAlpaBjieHHE, Ha KOTOPOE HAICJICHBI T€ OOYYarOIIHecs, KOTOpPbIC IUIAHUPYIOT

3aHMMATbCAd TBOPYECKOW M HCCIIENOBATEIbCKOM paboTol B 00JIaCTM MaTeMaTHKH, (PU3MKH,
SKOHOMHKH U JAPYruX 001acTAX.

OTH HaIPaBICHUS PEATH3YIOTCS B IBYX OJIOKax TpeOOBaHMUU K pe3ylIbTaTaM MaTeMaTHIECKOTO
oOpa3oBaHHs.

Ha yrny6ieHHOM ypoBHe:

Beimycknuk Hayuntest B 10-11-m kmaccax: Ais yCHEIIHOTO MPOJOJDKEHUs 0Opa3oBaHUs IO
CTIEMAIBHOCTSM, CBSI3aHHBIM C TIPUKJIAJTHBIM UCIIOJIh30BAHUEM MATEMATHKH.

BbIMyCKHUK MOJYYHUT BO3MOXKHOCTH Hayuuthbesi B 10-11-m kimaccax: mas oOecrnieueHHs
BO3MOYKHOCTH YCIICHTHOTO TIPOJIOJDKEHUS OO0pa3oBaHHMS MO CHENHATBHOCTSM, CBS3aHHBIM C
OCYILECTBJICHUEM HayYHOH M HCCIIE0BATEIbCKON JESITENbHOCTH B OOJIACTH MAaTEeMAaTUKU M CMEXHBIX
HayK.

IIpy w3yyeHMM MaTeMaTUKU Ha YIIyOJIEHHOM YpOHE MpPEIbSBISAIOTCS TpeOOBaHMS,
COOTBETCTBYIOIIME HAIMPABICHUIO «MaTeMaTUKa Ui NMPO(eCcCHOHAIBHOW NESTENIFHOCTHY»;, BMECTE C
TEM BBITYCKHHK MOJy4YaeT BO3MOKHOCTh M3YUYUTh MaTeMaTHKy Ha ropas3io 0osee BBICOKOM YPOBHE,
9TO co37acT GYHIAMEHT JIJIs TATbHEHIIIEro Cephe3HOr0 U3yYeHHsSI MAaTEMaTHKHU B BY3e€.

Ha 0a30BoM ypoBHe:

— c(pOpPMHPOBAHHOCTH MPEACTABICHUN O MaTeMaTHKE KaK YacTH MUPOBOH KYIBTYpPBI U O MECTE
MaTeMaTHUKH B COBPEMEHHOW IWBWIIM3ALUHU, O CIIOCO0AaX OIMMCAaHWS HAa MaTEMaTHYeCKOM SI3BIKE
SBJICHUI PeabHOTO MUPA;

— c(pOPMHPOBAHHOCTh TPEACTABICHUH O MAaTEeMAaTHYECKUX TOHATHAX KaK O BaKHEHIINX
MaTeMaTHYECKUX MOJIEISX, IMO3BOJISIONIMX OINMCHIBATH W W3YydaTh pa3HbIE MPOIECCH M SBICHUS,
MMOHMMaHHE BO3MOXXHOCTH aKCHOMAaTHYECKOT0 MMOCTPOEHUSI MaTEMAaTUYECKUX TEOpUH;

— BIAJCHHE METOJAMH JIOKA3aTeIIbCTB W aITOPUTMOB DEIICHHS, YMEHHE WX MPUMEHSTH,
MIPOBOJIUTH JTOKa3aTeIbHbBIC PACCYKICHUS B XO/I€ PEIICHHUS 3a/ay;

— BIAJCHME CTAaHAAPTHBIMM NOpUEMAMM pELICHUS pAIlMOHAIBHBIX W  HPPALMOHAIBHBIX,
MOKa3aTeJbHbIX, CTENEHHbIX, TPUTOHOMETPHUUECKUX YpPaBHEHHWH M HEPABEHCTB, HX CHCTEM;
WCTIOJIh30BaHNUE TOTOBBIX KOMITBIOTEPHBIX TPOTPaMM, B TOM YHUCIIE JUIsI MOWCKA TMYTH PEIICHHUS U
WUTIOCTPAIMM PELIeHUs ypaBHEHUN U HEPABEHCTB,;




— c(OpPMHUPOBAHHOCTh TMPEACTABICHHH 00 OCHOBHBIX TOHATHSAX, HIEIX H  METOoJax
MaTeMaTHYEeCKOTO aHaJIN3a;

— BIIQJICHUE OCHOBHBIMHM IIOHSATUAMH O IUIOCKUX M IPOCTPAHCTBEHHBIX T'E€OMETPUUYECKUX
¢durypax, uX OCHOBHBIX CBOMCTBaX; C(HOPMHPOBAHHOCTh YMEHUS PACIIO3HABATH HA YEPTEKAX, MOJIEIISIX
U B pealbHOM MHpE T'€OMETpUUYECKHE (UTYPBI; TPUMEHEHUE HM3YYECHHBIX CBOMCTB T'€OMETPHUUYCCKUX
buryp u hopmyn Il peIIeHUS TEOMETPHUSCKUX 337124 U 337124 C MPAKTUYECKUM COJIEPIKAHUEM;

— c(OpMHUPOBAHHOCTH MPEACTABICHUN O MPOIEcCaX W SBJICHHUIX, MUMCIOIIMX BEPOSTHOCTHBIN
XapakTep, O CTATHCTHYECKUX 3aKOHOMEPHOCTSAX B pEaJTbHOM MHpPE, 00 OCHOBHBIX MOHSITHSIX
3JIEMEHTAPHOW TEOPUU BEPOSTHOCTEW; YMEHHMN HAXOIWUTh U OLEHHUBATh BEPOSTHOCTH HACTYIUJICHHS
COOBITUH B TPOCTEHIIUX MPAKTHYECKUX CUTYaIUSIX W OCHOBHBIC XapaKTEPUCTHKH CIy4YalHBIX
BCJIMYMH;

— BJIQJICHUE HAaBbIKAMU HCIIOJb30BaHMS TOTOBBIX KOMIBIOTEPHBIX MPOrPaMM IIPU PEIICHUHU 3aa4.

Ha noBblIlIeHHOM ypOBHe:

—  c(hopMHPOBAHHOCTh MPEICTABICHUA O HEOOXOIUMOCTH JI0KA3aTelIbCTB MPU OOOCHOBAHHH
MAaTEMaTUYECKUX YTBEPKACHUNA U POJIM aKCUOMATUKH B ITPOBEICHUU JAEAYKTUBHBIX PACCYKICHUIL;

— c(OpMHUPOBAHHOCTh TOHITHIHOTO ammapara IO OCHOBHBIM pa3jellaM Kypca MaTeMaTHKH;
3HAHUH OCHOBHBIX TeopeM, (OpMysT M yMEHHS HMX NPUMEHSTh, YMEHHUS JIOKa3bIBaTh TEOPEMBI U
HaXOJUTh HECTAHAAPTHBIC CIIOCOOBI PEIICHMS 3a/1a4;

— c(hopMHpPOBAaHHOCTh YMEHHI MOJEIUPOBATh pPeajibHbIe CUTYallUH, UCCIENI0BATh MOCTPOCHHBIE
MOJIEIY, UHTEPIIPETUPOBATH NIOJYYEHHbBINA PE3YJIbTAT;

—  c(OpMHUPOBAHHOCTH NPEJICTABIICHUA 00 OCHOBHBIX MOHATHAX MAaTEMaTHYECKOIO aHaIu3a U UX
CBOMCTBaX, BJIaJICHUE YMEHHEM XapaKTepU30BaTh MOBeJeHHE (DYHKIUH, UCIIOIb30BAHUE MOTYyYEHHbIX
3HAHUM I ONUCAHUS U AaHAJIW3a PEATIbHBIX 3aBUCUMOCTEN;

— BIJAQJICHUE YMEHUSMH COCTABJIEHUS BEpPOSTHOCTHBIX MOJENEH IO YCIOBHIO 33Jayud |
BBIUMCIICHHUSI BEPOSITHOCTH HACTYIJICHUS COOBITUH, B TOM 4HCIE C NpUMEHEHHEeM Qopmyl
KOMOMHATOPHKU ¥ OCHOBHBIX TEOPEM TCOPHH BEPOSTHOCTEH; MCCIICIOBAHUS CITyYalHBIX BEIHYUH TI0
HX pacIpe/eeHuUIO.



B pe3yJbTaTe H3y4CHUA yqeﬁﬂoro npeamMera «MareMaTHKa»
BBINIYCKHUK HAVYUTCS U NOJYYUT BO3MOKHOCTHb HAYVYUTHCH !

ba3oBrlii ypoBeHb
«I1pobeMHO-PYHKIIMOHAJIbHBIE PE3YJIbTAThI»

Yriy0eHHbli ypOBeHb
«CHCTeMHO-TeopeTHYECKHE Pe3YIbTaThD)

Paszpnen |. BbINyCKHMK HAYYUTCSA I11. BbINYCKHHMK NOJy4YUT 1. BeimycKHUK HAy4YHuTCS V. BbIyCKHHK IOJYYHUT
BO3MOKHOCTh HAYYUTBHCS BO3MOKHOCTh HAYYUThHCS
Hean JU1s KCTI0JIb30BaHMs B Jl1st pa3BUTHS MBILLIIEHMYS, Jl1s ycremHoro npoiosKeHus Jlst oOecriedeHust BO3MOXKHOCTH
OCBOEHH ITOBCEIHEBHOM JKU3HU U UCIIOJIb30BAaHUS B IOBCETHEBHON | 00pa30BaHUs 110 YCIIEIIHOTO MPOJOKEHUS
npeaMera obecrieueHNss BO3MOKHOCTH YKU3HU U o0ecrieueHus CHEIHAJILHOCTSIM, CBSI3aHHBIM C o0Opa3oBaHus 1O
YCIIEIIHOTO MPOJOIKEHUS BO3MOYKHOCTH YCIIELITHOT'O IPUKJIAJHBIM UCTIOJIb30BaHUEM CIELUAIBHOCTSM, CBSI3aHHBIM C
00pa3oBaHus 10 POIOIDKEHHS 00pa30BaHUs 110 MaTeMaTUKH OCYIIIECTBJIEHUEM HAYYHOU U
CIELUAIBHOCTSAM, HE CBA3aHHBIM | CIIELUAJILHOCTSIM, HE CBSI3aHHBIM UCCIIe1I0BaTEIbCKON
C MPUKJIAIHBIM UCIOJIb30BAaHUEM | C IIPUKJIAHBIM UCIIOJIb30BAHUEM JEATEIILHOCTH B 00J1aCTH
MaTeMaTHKU MaTeMaTHKU MaTeMaTHKU U CMEKHBIX HayK
TpeGoBanus Kk pe3yjbTaram
daementbl | OnepupoBaTh Ha 6a30BOM OrmepupoBaTh” MOHSTHAMH: CoboaHo JlocTuxeHne pe3ybTaToB
TeopuH ypoBre' MOHATHIMHI: KOHEUHOE KOHEYHOE MHOXECTBO, 3JIEMEHT OTIEPHPOBATH TIOHSTHSIMH: paznena ll;
MHOKEeCTB M | MHOXECTBO, JIEMEHT MHOXECTBA, | MHO>KECTBA, IIOJJMHOKECTBO, KOHEYHOE MHOXECTBO, JIEMEHT OIIEpUPOBATh NOHATHEM
MaTeMaTH4e | TOJMHOXKECTBO, IEPECCUECHUE U nepecedeHre u 00beAMHEHNE MHO’K€CTBA, MIOJMHOXECTBO, ornpezeneHusi, OCHOBHbIMU
CKOM 00bEeIMHEHNE MHOXKECTB, MHOXECTB, UNCIIOBbIE MHOXKECTBA | IepeceueHune, 00beTUHEHNE U BUJIaMH OIIPENIETICHUH,
JIOTHKH YHCJIOBbIE MHOKECTBA Ha Ha KOOPAMHATHOM MPsSMOH, Pa3HOCTbh MHOXKECTB, YHCIIOBbIE OCHOBHBIMH BHJIaMU TEOPEM;

KOOPAMHATHOU MIPSAIMOM, OTPE30K,
WHTEpBAJ;

OIepUpoBaTh Ha 6a30BOM ypOBHE
MOHSATUSAMM: YTBEPXKICHUE,
OTPHULIAHHUE YTBEPXKICHMUS,
VCTHUHHBIE U JIOXKHBIE
YTBEPKJICHHUs], IPUYNHA,
CJIEJICTBHE, YACTHBIN CITydail

OTPE30K, UHTEPBAJL,
MOJTYUHTEPBAJ, TPOMEKYTOK C
BBIKOJIOTOW TOYKOH, rpaduueckoe
MPEJCTABICHUE MHOXKECTB Ha
KOOPAMHATHOW IIOCKOCTH;

—  OIEepUpOBATH MOHATHSIMU:
YTBEPKJICHHE, OTpULIAHHE
YTBEPKICHHS, WCTUHHBIE U

MHO’K€CTBA Ha KOOPIMHATHOU
IIPSIMOM, OTPE30K, HHTEPBAJI,
MIOJIyMHTEPBaJI, IPOMEXKYTOK C
BBIKOJIOTOM TOYKOM, Tpaguieckoe
IIPEJICTaBICHUE MHOKECTB Ha
KOOPJIMHATHOM IIJIOCKOCTH;
— 3aJaBaTb MHOXKECTBA
MIEPEUNCIIEHUEM U

IIOHUMATb CYTh KOCBEHHOT'O
JIOKa3aTeNIbCTBA;

OIEPUPOBATH MTOHATUAMHU
CYETHOT'O M HECUETHOTO
MHOX€ECTBA;

MIPUMEHATh METOJ
MaTeMaTHUYECKOW MHIYKLIUH JUIs
MIPOBEACHUS PACCYKICHUN U

1 v o o o
3}:[CCB " Jajee: pacrio3HaBaTb KOHKPETHBIC TPUMEPHI 06HII/IX TIOHATHH 110 XapaKTCPHBIM IPHU3HAKaM, BBITIOJIHATH ACUCTBUA B COOTBETCTBUU C OTIPEACIICHUEM U IMTPOCTEUINNMHU CBOMCTBaAMHU

MOHATHIH, KOHKPETH3UPOBATH IPUMEPAMH OOIITHE OHATHSL.
% 31ech ¥ Jajee; 3HATh OIPE/IC/ICHHE IOHATHS, YMETh MOSICHATH €0 CMBICH, YMETh HCIIOIb30BATh MIOHATHE M €r0 CBOIMCTBA MPH NPOBEICHHH PACCYKICHHH, PEIICHIH 3a/1ad.
® 31ech 1 jasee: 3HATH ONpPE/ICICHHE IOHATHS, 3HATH ¥ YMETh 000CHOBBIBATH CBOHCTBA (PM3HAKH, ECITH OHH €CTh) TIOHSTHS, XapAKTEPH30BaTh CBSI3U C APYTHMH MOHATHAMH, TIPECTABIISS
OJIHO MOHSATHE KAK YaCTh LIEIOCTHOIO KOMILJIEKCA, UCIOJIb30BaTh IOHATUE U €T0 CBOMCTBA MPU NMPOBEACHUN PACCYKICHHUH, 10Ka3aTeIbCTB, PELICHUH 3a1au.




00LIero yTBepKICHUs,
KOHTPIIPHMED;

HaXOJUTh IIEPECCUCHUE U
00bETMHEHNE IBYX MHOXECTB,

npeaACTaBJICHHBIX rpaq)nqecm/l Ha

YUCIIOBOU MPSIMOM;

CTPOUTH HA YUCIIOBOM MPSMON
IIOIMHO>KECTBO YHCIIOBOIO
MHOXECTBA, 3aJJaHHOE
[IPOCTEHIINMHU YCIOBUSIMU;
pacro3HaBaTh JIOKHBIE
YTBEPKIACHUS, OIIMOKH B
paccyXJ1eHHsIX,
HCII0JIb30BAHUEM
KOHTPIPUMEPOB.

B nmoBceHEeBHOM )KU3HU U IPU

B TOM 4YHCJIC C

WU3Y4YEHUU APYTUX PEAMETOB:

— HCIIOJIB30BaTh YHCIOBBIE
MHOKECTBA Ha KOOPAUHATHOM
PAMOM s OIIMCaHUA
peanbHbIX IIPOLIECCOB U
SIBIICHHUI,

— IIPOBOJHUTH JIOTHYECKHE

pacCy’xKACHuss B CUTyallUsdaX

OBCE€IHEBHON KU3HU

JIOJKHBIE YTBEPIKICHHUSI,
MpUYMHA, CJIEICTBHE,
YaCTHBIM  ciydalk  oOIiero

YTBEPKJICHUSI, KOHTPIIPUMED;
MIPOBEPATh  MPHUHAJIC)KHOCTD
3JIEMEHTa MHOXKECTBY;
HaxOJUTh  TeEpeceueHue u
00beIMHEHNE MHOXECTB, B
TOM 4YHUCJIE MPeICTaBICHHBIX
rpaguyecKkd Ha  YHUCJIOBOHU
NpsAMOM U Ha KOOPJIMHATHOM
IIJIOCKOCTH;

MPOBOJIUTh  JIOKA3aTEIIbHBIC
paccyxaeHus IS
000CHOBaHHS HCTHHHOCTH
YTBEPKJICHUM.

B HOBCGHHCBHOﬁ JKU3HU U IIPU

WU3y4YEHUHN JPYIUX NPEIMETOB:
HCIIOJIb30BaTh YHUCIIOBBIE
MHOXECTBAa Ha KOOPJAMHATHOU
IIpsIMOM M Ha KOOPAMHATHOMU
IJIOCKOCTH Ul OIMCaHUs

peanbHbIX MPOLECCOB u
SIBJICHHI;
MPOBOJIUTH JIOKa3aTeIbHEIC

pacCyXJI€HHsI B CHUTyalMsX
MIOBCEIHEBHOM JKM3HH, IIpH
pelleHny 3ajad U3 JpyTrux
MIpEAMETOB

XapaKTEPUCTUICCKUM
CBOICTBOM;

OTICpUPOBATH MOHATHIMH:
YTBEP)KJICHHE, OTpHUIIAHUE
YTBEPXKJICHHS, WMCTHUHHBIE U
JIOKHBIE YTBEPKJICHHUS,
MpUYNHA, CIEJICTBUC,
YaCTHBIM  ciaydaid  oOImiero

YTBEPXKJACHUS, KOHTPIIPUMED;
MPOBEPATh  MPUHAICKHOCTh
3JIEMEHTa MHOKECTBY;
HaXOJWTh IMEPECCUCHUE U
00bEIMHECHHE MHOXKECTB, B
TOM YHCJIE MPEICTaBICHHBIX
rpauyeckd Ha  YHUCJIOBOMU
npsMOM M Ha KOOPJWHATHOM
IJIOCKOCTH,

MPOBOJIUTh  JIOKa3aTelIbHbBIC
paccyJIeHus JUIST
000CHOBaHUS WCTUHHOCTH
YTBEPKICHUM.

B noBcenHeBHOM KU3HU U TIPU

U3Y4YECHUU APYTUX MIPEAMETOB:
HCIIOJIb30BaTh YHUCIIOBBIE
MHO’KECTBAa Ha KOOPJIMHATHOMN
IpsIMOMl U Ha KOOPAMHATHOM
IJIOCKOCTH  JUISl  OIMCAHUsA

peanbHbIX MIPOLIECCOB u
SIBJICHUM;
MPOBOJUTH  JOKa3aTelbHbIE

pacCcyXIeHHusT B CHUTyalusx
MOBCEAHEBHOM KU3HHU, TIpHU
pelleHnu 3a7a4 U3 JPYrux
MPEIMETOB

JI0OKa3aTeNIbCTB M MPH PEIICHUH
3aja4.

B noBcenHeBHOM XKU3HU U TIPU
WU3YUYEHUHU JPYTUX MPEIMETOB:
HCITOJIH30BaTh TEOPETUKO-
MHO’KECTBEHHBIH S3BIK U SI3BIK
JIOTUKH 711 ONMMCAHUS
peanbHBIX MPOILIECCOB U
SIBJICHUH, TIPU PEIICHUH 3324
JIPYTHX y4eOHBIX MPEIMETOB

Yuciaa u

OnepupoBath Ha 0a30BOM

CB00OIHO OnIEPUPOBATH

CB0060THO OIIepUPOBATh

JlocTrxeHne pe3yapTaToB




BbIPasKeHU S

YPOBHE MOHATHIMHU: 1EJ10€
YUCIIO, JCIUMOCTD YHCE,
O0OBIKHOBEHHAs! APOOb,
JecaTUYHas ApoOb,
paInMoHaIbHOE YUCIIO,
npuOIMKEHHOE 3HAUECHUE
YHCIIa, 4YacTh, 10JI, OTHOIICHHE,
MIPOLICHT, MOBBIIICHUE U
MOHH)KEHHE Ha 3aJaHHOE YHCIIO
MPOLICHTOB, MACIITA0;
OTIEpUPOBATh Ha 0A30BOM
YPOBHE MOHATUSMU: Jorapudm
YKCIIa, TPUTOHOMETPUYECKas
OKPY>KHOCTbB, TpaJyCHasi Mepa
yria, BeTU4YMHA yTJa,
3aJaHHOT0 TOYKOM Ha
TPUTOHOMETPUICCKOM
OKPY>KHOCTH, CHHYC, KOCUHYC,
TAHTE€HC ¥ KOTAHTEHC YTJIOB,
MMEIOIIHNX TPOU3BOIBHYIO
BEITUYUHY;

BBITIOJHATH apu(METHIECKIE
JIEUCTBUS C IEJILIMA U
palroHaIbHBIMU YHUCIAMH;
BBIIIOJIHATH HECJIOKHBIC
peoOpa3oBaHusl YHUCIOBBIX
BBIPAXKEHUI, COJIEPHKAIUX
CTETEeHH YHUCell, TUO0 KOPHU M3
quce, 1100 JorapudMbl YHCEIT;
CpaBHUBATh pPallUOHAJTIbHBIC
gucia MEXy co00it;
OIICHUBATh U CPABHUBATH C
parMoHATBHBIMU YHCIIAMHU
3HAYCHUS IEIbIX CTCIICHEH
yucen, KOpHEW HaTypaJIbHOU

MOHATHIMH: 11€JI0€ YHCIIO,
JIETUMOCTh YK CEN, OOLIKHOBCHHAS
JIpo0b, AeCATUYHAS APOOb,
paroHaIbHOE YHCIIO,
NpUOJIMKEHHOE 3HAYECHUE YHCIIA,
4acTh, JI0JIs1, OTHOIIIEHHE,
MIPOIICHT, MOBHIIICHUE
MOHIDKEHHUE Ha 3aJaHHOE YK CIIO
MIPOIICHTOB, MACIITa0;

MIPUBOJIUTH TIPUMEPHI YHUCET C
3aJaHHBEIMH CBOMCTBAMU
JIEITUMOCTH;

OTICPUPOBATH MOHATHUSIMH:
norapudm gucna,
TPUTOHOMETPUYECKAs
OKPYXHOCTh, paHaHHAas 1
rpagycHas Mepa yria, BelIn4nHa
yIJIa, 3aJJaHHOI0 TOYKOM Ha
TPUTOHOMETPUYECKON
OKPYXHOCTH, CHHYC, KOCUHYC,
TaHTECHC U KOTAHTEHC YTJIOB,
HUMEIOITNX MTPOU3BOJIBHYIO
BEJIMYMHY, YHCIIA € U T;

BBITIOTHATH apuMeTHIecKue
JEHCTBUS, coUeTast yCTHBIC U
MUChMEHHBIC TPUEMBI, IPUMEHSS
MpU HEOOXOIUMOCTH
BBIUHCIIUTENbHBIE YCTPOICTBA,

HAXOJUTh 3HAYCHUS KOPHS
HATypaJIbHOH CTETIeHH, CTETIEHH C
parMoHaIBLHBIM TTOKA3aTeNIeM,
norapudma, UCTIONB3YS MpU
HEOOXOINUMOCTHA
BBIUHCIIUTENbHBIE YCTPOICTBA,

IIOJIb30BATHCS OIICHKOM U

MTOHSATHSIMH: HaTypaJbHOE
YHUCIIO0, MHOYECTBO
HaTypaJbHBIX YHCEN, IIeJI0e
YUCJIO, MHOXECTBO  IICJIBIX
4yucen, OObIKHOBEHHAs JIpoOb,
JeCSITUYHAs IpoOb,
CMEIIIaHHOE YHCIIO,
paroHanbHOe YUCIIO,
MHOXECTBO  pallMOHAIBHBIX
qucerl, UPPaAIMOHATILHOE
YUCJIO, KOPEHb CTENEHU N,
JIEUCTBUTEIILHOE 4MCIIO,
MHOKECTBO JCHCTBUTCIBHBIX
qucerl, reoMeTpHuUecKast
UHTEpIIpEeTalUs HaTypalbHbIX,
LEIBIX, paroHaIbHBIX,
JIEUCTBUTEIbHBIX YUCET;
MOHUMATh M OOBICHITH
Pa3HUILy MKy MTO3UITUOHHON
Y HEMO3UIIMOHHON CHCTeMaMH
3aIUCH YHCEIT;

NEPEeBOJUTh YMCIA M3 OTHOM
CHUCTEMBI 3alucH (CHCTEMBI
CUMCIICHUS) B IPYTYIO;
JIOKa3bIBaTh M HCIIOIB30BATh
MPU3HAKU JIETUMOCTH CYMMBI
u MIPOU3BEICHUS mpu
BBITIOJITHCHHHM BBIYMCICHUN U
pEIICHNH 33]1aY;

BBITTOJTHATH OKpyTIIeHUE
paIMoHaTbHBIX u
HUPPAIMOHABHBIX ~ YHCET C
3a/ITaHHOW TOYHOCTBIO;
CpPaBHHBATh JICHCTBUTEIHHBIC
YHUCJIa pa3HbIMU CIIOCOOAMH;

pasnena ll;

CBOOO/THO OIIEPUPOBATH
YUCJIOBBIMH MHOYECTBAMH IIpU
pELIeHNH 3a/1a4;

NOHUMAaTh IPUYHHBI U
OCHOBHBIE UJIEU PACLIMPEHUs
YHUCJIOBBIX MHOKECTB;

BJIaIETh OCHOBHBIMU
HNOHATUSAMHU TEOPHUH IETUMOCTH
IPU PEIIEHUH CTaHIaPTHBIX
3a1a4

UMETh 0Aa30BbIC MTPEICTABICHHS
0 MHO’KECTBE KOMIUIEKCHBIX
YHCell;

CBOOO/IHO BBIMOTHSTH
TOKJIECTBEHHbBIE
npeobpazoBaHus
TPUTOHOMETPUUECKUX,
Jgorapu(pMHUECKUX, CTEIIEHHBIX
BBIPAKECHU;

BIIa1eTh (hopMyIioi OMHOMA
HrrotoHa;

MPUMEHSTH [IPU PELIEHUH 3a]1a4
TEOpPEMY O JINHEHHOM
npeactasienuu HOJI;
IPUMEHATH [IPY PEIICHUU 3a7a4
Kwuraiickyio Teopemy 06
OCTaTKax;

MIPUMEHSITH NIPU PELICHUHU 3a]1a4
Mamnyro teopemy depma;

YMETb BBINIOJHSATH 3alIUCh YKCa
B IIO3ULMOHHOU CUCTEME
CUHCTICHHUS;

MIPUMEHSTH [IPU PELICHUHN 3314
TEOPETUKO-UNCIIOBbIE (PYHKIIHH:




CTENEeHH U3 YHUCEIl, JJOrapupMoB
YHCeN B IPOCTBIX CITydasix;
n300paxarbh TOUKaMH Ha
YHUCJIOBOM IIPSAMOM LIENbIE U
palroHaIbHbIC YHCTA,;
n300pakaTb TOUKAMH HA
YHCIIOBOM MPSAMOM 1IEJIbIE
CTETICHU YHuCell, KOPHH
HATYpaJIbHOM CTENEeHU U3 Yuce,
JOTapu(MBbl YUCEIT B TIPOCTHIX
CIIy4asx;

BBITOJIHATH HECIIOKHBIE
npeoOpa3oBaHus LENbIX U
JPOOHO-PAIIMOHATBHBIX
OYKBEHHBIX BBIPaKEHUH;
BBIPAKATH B IPOCTEHIINX
CIIy4asiX U3 PaBEHCTBA OAHY
NIEPEMEHHYIO Yepe3 APYTHUe;
BBIYHUCIISITH B MIPOCTBIX CIyYasx
3HAUEHUS YHCIIOBBIX U
OYKBCHHBIX BBIPOKCHUH,
OCYIIECTBIISII HEOOXOTUMbIE
MIOJICTAHOBKH H
npeoOpa3oBaHus;

n300pakaTh CXeMaTUUECKH
yToJl, BEIMYNHA KOTOPOTO
BbIpaXK€Ha B Irpajycax;
OLIEHUBATh 3HAKU CUHYCAa,
KOCHHYCAa, TAHT€HCa,
KOTAHI'€HCA KOHKPETHBIX YIJIOB.

B noBceHEBHOM KU3HU U NIPU
W3YYEHUHU JAPYTUuX y4eOHBIX
IIPEAMETOB:

BBIIIOJIHSTH BBIYNCICHUS ITPU

MPUKUAKON MPU MPAKTUYECKUX
pacuerax;

MPOBOAUTH 10 U3BECTHBIM
dbopMynaM u mpaBuUIaM
npeoOpa3oBaHus OYKBEHHBIX
BBIPAXKEHHM, BKIIFOYAIOIIHNX
CTENEeHH, KOPHHU, JorapudMbl 1
TPUTOHOMETPHUYECKHE (QDYHKIINY;

HAXOJUTh 3HAUYEHUS YHCIOBBIX
1 OYKBEHHBIX BBIPKEHUH,
OCYIIIECTBIISI1 HEOOXOIUMbIE
MIOJICTAHOBKH H ITPEOOpPa30BaAHUS;

—  m3o0paxaTh
CXEMaTU4YEeCKH Yroj, BeIWYHHA
KOTOPOTO BBIpaXKEHA B Tpajycax
WIH paiiaHax;

—  HCIOJB30BaTh npu
pemieHUH  3a7ad  TaOJIUYHBIE
3HAYEHUS TPUTOHOMETPUUYECKUX
GyHKIMHI yII0B;

—  BBINOJHATH nepeBosl
BEJIMYMHBI yIJIa W3 paJuaHHOU
MepbI B TPajlyCHYIO U 00paTHO.

B noBceiHEBHOM )KU3HU U ITPU
U3YyYEHHUH JPYTUX y4eOHBIX
IIPEAMETOB:

BBITOJIHATD IEUCTBUSA C
YHUCIIOBBIMU JAHHBIMU IIPU
pELICHUH 3a]a4 IPAKTUYECKOr0o
XapakTepa ¥ 3a7a4 U3 pa3InYHbIX
oOacreil 3HaHUH, UCNIONB3Ys IPU
HEO0OXOIMMOCTH CIIPABOYHBIC
MaTepuaibl ¥ BEIYUCIUTEIbHBIE
YCTPOMCTBA;

—  yHOpS0YMBATH YHCIIa,
3alMCaHHBIC B 3791 (
OOBIKHOBEHHOM U JIECATUYHOMN
IpoOu, Yucia, 3alucaHHbIC C
HCTIOJIb30BAHUEM
aprupMETHIECKOTO
KBaJPaTHOTO KOPHSI, KOpPHEH
CTENEHH OOJIbIIE 2;

— Haxomuth HOJI wm HOK
pa3HbIMU crioco0aMu u
HCIOJIb30BaTh X npu
pelIeHuu 3a/1ay;

— BBIIOJHATHh BBIYMCICHHS U
npeoOpa3oBaHUs BBIPAKEHUH,
coJIepKaIINX
JICMCTBUTEIIbHBIC YHCIIa, B TOM
YUCJI€ KOpPHU HaTypaJbHBIX
CTCIICHEH;

—  BBIIOJHSITH
TOXECCTBECHHBIC
npeoOpazoBaHus
TPUTOHOMETPUIECKUX,
JorapupMuIecKux,
CTENEHHBIX, UPPAMOHATHHBIX
BBIPAKECHUI.

CTaHJapTHbIE

B noBce1HEBHOM )KM3HU U IIPU
W3Y4YEHHUU JPYTUX TPEIMETOB:

— BBIIOJHAT U OOBACHATH
CpaBHEHHE pE3yJIbTaTOB
BBIUMCIICHUI TIpU pelIeHUun
MIPaKTUYECKUX 3a/lad, B TOM
quCIe MPUOTMKEHHBIX
BBIYHCIICHU, UCIIOJIb3YS
pa3Hble crlocoObl CPABHEHMI;

YHCIIO U CyMMa JIeIUTeNeH,
¢bynkuuio Diinepa;

IPUMEHSTD MIPU PEIICHUU 3a7a4
LIENIHBIE Apo0u;

IPUMEHSTD MIPU PEIICHUU 3a7a4
MHOTOYJIEHBI C
JNEHUCTBUTENBHBIMU U LEJIBIMU
koa¢p punreHTamu;

BJIQ/IETh MOHITUSIMHU
MIPUBOIUMBIN U HENTPUBOIUMBIA
MHOTOYJICH U IPUMEHSITh UX
IPY PELICHUH 33/1a4;
IPUMEHSTD MIPU PEIICHUU 3a7a4
OCHOBHYIO TeOpeMy aireopsl;
OPUMEHSTD MIPU PEIICHUU 3a7a4
npocreimme GyHKIuN
KOMIUIEKCHOU NIEPEMEHHO Kak
reOMEeTPUIECKUE
npeoOpa3oBaHUs




pELICHUH 3ajay IPAKTUYECKOro
Xapakrepa,

BBINOJIHATH IPAKTHUECKUE
pacyeTsl ¢ UCTIOIB30BAHUEM IIPH
HE00XO0IMMOCTH CIIPaBOYHBIX
MaTepHajOB U BRIYUCIUTEIbHBIX
YCTPOMCTB;

COOTHOCHTD peajbHbIC
BEJIMYMHBI, XapaKTEPUCTHKU
00BEKTOB OKPYKAIOILIEr0 MUpa
C UX KOHKPETHBIMH YHCIIOBBIMU
3HAYCHUSMU;

UCIOJIb30BaTh METO/IbI
OKPYTJICHUS, TPUOIKEHHS U
HNPUKUJKU TIPU peIICHUH
NPAaKTUYECKHUX 3a/1a4
IIOBCEHEBHOM KU3HU

OLIEHUBATh, CPABHUBATh U
MCII0JIb30BaTh IPU PELLIEHUU

MPAKTUYCCKUX 3a/1a4 YU CJIOBBIC

3HAYEHUS PEATbHBIX BETUYHMH,
KOHKPETHBIE YHCIIOBBIC
XapaKTePUCTUKH OOBEKTOB
OKpYXXaroIIero Mupa

3aI1MChIBAaTh, CpaBHUBATDb,
OKPYTJIATHE YHCJIOBBIC JAaHHBIC
PCAJIBbHBIX BCJIIMYNH C
HCIIOJIB30BaHHUCM Pa3HbIX
CUCTCM U3MCPCHUA,

COCTaBJIATH U OICHUBATH

pa3HBIMHU CcIIOCO0aMU
YHCIIOBbIE BBIPAXKEHUS IIPU
pELICHUH TPAKTUIECKUX
3aJa4 ¥ 3a/1a4 u3 Apyrux
y4eOHBIX MPEIMETOB

YpaBHeHus
u
HEpPaBEeHCTB
a

Pewiate nuHelHbIE YpaBHEHHUS U
HEpaBEHCTBA, KBaJpaTHbIE
YpaBHEHHS,

pelathb JorapupmMuyecKue
ypaBHeHus Buzaa log, (bx +c) =
d u mpocTeiiue HepaBeHCTBA
Bua log.x<d;

pelath noka3aTeabHble
ypaBHenus, Buxa a7°=d (e
d MOXHO MPEICTaBUTH B BUIIC
CTETNEHU C OCHOBAHHUEM @) U
npocTelIe HepaBeHCTBA BU/1a
a’<d (rae d moxHO
IPEJCTaBUTh B BUJIE CTENICHU C
OCHOBaHHEM a);.

HPUBOJIUTH HECKOJIBKO
IIPUMEPOB KOPHEW MPOCTEMIIETO
TPUTOHOMETPHUUYECKOTO

— Pemate
MOKa3aTelILHEIE

panroHAIbHBIE,

u

J'IOFapI/I(I)MI/I‘{eCKI/Ie YpaBHCHHUA U

HEPaBEHCTBA,
UppALMOHAIIbHEIE
TPUTOHOMETPUYECKHE
YPaBHEHUs, HEPABEHCTBA U
CHUCTEMBI;

IIpOCTENIINE

u

ux

UCIIOJIB30BaTh METOBI PEILICHUS
YPAaBHEHUN: IPUBEJICHUE K BULY

«IPOU3BEACHUE PABHO HYIIIO»
WIH «49aCTHOE PaBHO HYIIIOY,
3aMeHa MePEeMEHHBIX;
HCIIOJIH30BaTh METOJ]
WHTEPBAJIOB JIJISl PEIICHUS

HEPaBEHCTB;
—  HCIOJB30BaTh
rpadpuveckuit METOJ

JJIA

CBo6o11HO OIIEpUPOBAThH
IIOHATUAMMU.: YpaBHCHHE,
HEpaBEHCTBO, PABHOCHUJIbHBIE
YpaBHEHUSI U HEPABEHCTBA,

ypaBHEHUE, SBJISIOIIEECS
CIIEZICTBHEM JPyroro
ypaBHEHUS, ypaBHEHUS,
PAaBHOCHUJIBHBIC HA MHOXKCECTBC,
paBHOCUJIbHBIC
npeoOpazoBaHus ypaBHEHUI;
pemiaTh pasHbIe BU/IBI

YpaBHEHM U HEPABEHCTB U MX
CUCTEM, B TOM  YHUCIE
HEKOTOpbIE ypaBHEHHUs 3-U U

4-i1 CTETeHeH, IpoOHO-
paroHaIbHbIe u
HppaLOHANIBHEIE;

OBJIaACTh OCHOBHBIMH THIIaMH

JlocTrkenue pe3yabTaToB

paznena ll;
CBOOOJIHO OTIPEENISITh TUIl U
BI>I6I/IpaTI) MCTO PCHICHUA

MOKa3aTeJIbHBIX u
JorapuMUIECKUX
YpaBHEHUN U HEPABEHCTB,
HppaiOHAIBHBIX
YpaBHEHUH W HEPABEHCTB,
TPUTOHOMETPUIECKUX

YPaBHEHHH U HEPABEHCTB,
UX CHUCTEM;

CBOOOJHO peraTh CHUCTEMBI
JIMHEWHBIX YPAaBHEHUN;
pelars  OCHOBHBIE  THIIBI
YpaBHEHUN U HEPABEHCTB C
napameTpamu;

IPUMEHSITh TpPH PElIeHUuU




ypaBHEHUS BHJIA: SINX = &, COS X

=a, tgx =actgx =a, rme a—
TabJIMYHOE 3HAYEHUE
COOTBETCTBYIOLICH

TPUTOHOMETPUUECKON (QYHKITHH.

B noBcenHneBHOM KU3HU U TIPU
M3YYEHUU APYTUX MPEAMETOB:

- COCTaBIAATh M  pelaTh
YPaBHEHHUS U CUCTEMBI
YpPaBHEHUH  IIpM  pELICHUU
HECJIOKHBIX IIPAKTUYECKUX
3a1a4y

IpUOIMKEHHOTO peuieHus
YpPaBHEHUI U HEPABEHCTB;

—  m3o0paxarhb Ha
TPUTOHOMETPUYECKOMN
OKPY>KHOCTH MHOXECTBO
peleHnit MPOCTEUIIINX
TPUTOHOMETPUYECKUX YPABHEHUI
Y HEPaBEHCTB;

—  BBINOJHITH OTOOP KOpHEH
yYpaBHEHU U WA pelLIeHui
HEpPaBEHCTB B COOTBETCTBUU C
JIOTIOJIHUTEIILHBIMHU YCJIIOBHSIMU U
OTPaHUYEHUSMH.

B moBcenHeBHOM KU3HU U TIPH
W3YYEHUHU JPYTUX y4eOHbIX
MIPEAMETOB:

- COCTAaBJIATH 158 pemaTb
YPaBHEHUs, CUCTEMBI YPaBHEHHMU
M HEpaBEHCTBAa NPU pELIECHUU
3a71a4 JIPYTHX y4eOHBIX
MPEAMETOB;

— WCIIONBb30BaTh ypaBHEHMUSI
Y HEpaBEHCTBA I MIOCTPOCHUS U

HUCCIIeI0OBaHUI MPOCTEUIINX
MaTEMATUYECKUX MOJeIen
peanbHBIX CUTYalHUH 151051

MPUKJIATHBIX 33]1a4;

—  yMeThb HHTEPIPETUPOBATh
MOJIYYEHHBIM  MpU  pELIEeHUU
yYpaBHEHUs, HEPABEHCTBA WJIH
CHUCTEMBI pe3yJbTaT, OLIEHUBATH
€ro MpaBaONoOA00HEe B KOHTEKCTE
3alaHHOM  pEaJIbHOW CHUTyaluu
WJIY TIPUKJIQJHON 3a1a4u

II0Ka3aTeNbHbIX,
norapupMuIECKUX,
UPPALOHAIIBHBIX, CTCIICHHBIX
YpPaBHEHUH W HEPABEHCTB U
CTaHJApPTHBIMU METOJAMHU HX
pelIeHUid M TPUMEHATh HUX
IIPY PEILIECHUN 3aa4;
NPUMEHATh TeopeMy be3y k
PELICHUIO YPABHEHUN;
IPUMEHATH TeopeMy Buera

JUISL  PELICHUS  HEKOTOPBIX
YpaBHEHUM CTENEHU BBIIIE
BTOPOW;

MIOHUMAaTh CMBICII TEOPEM O
PaBHOCHIIBHBIX u
HEPaBHOCUJIbHBIX

npeoOpa3oBaHUSIX YpaBHEHUUN
U YMETb UX JI0Ka3bIBaTh;
BJIAJIETh METOJIaMU PEIICHUS
YpaBHEHUH, HEPABEHCTB U HUX
CUCTeM, yMETb BBIOMpPATH
METO/]T perieHus u
000CHOBBIBAThH CBOU BHIOOD;
HCII0JIb30BATh METOJ
WHTEPBAJIOB I PEIICHUS
HEpPaBEHCTB, B TOM YHCIIE

JTPOOHO-palMOHATIBHBIX u
BKJTFOYAIOTIIUX B cebst
HppaIiOHAIILHBIC

BBIPKEHUS;

pemarb anredpanvyeckue

YpaBHCHHUA W HCPABCHCTBA U
WX CHUCTEMBI C TapaMeTpamu
anreOpanvaecKuM u
rpadUuecKuM METOaMHU;

3a1a4 HepaBeHcTBa Komm —
bynskosckoro, bepnymu;
UMETh  IPEICTaBICHHE O
HEPABEHCTBAX MEXIY
CPEIHUMHU CTEIICHHBIMU




— BJIAJETh Pa3HbIMU METOJAMH
JI0KA3aTeIbCTBA HEPABEHCTB;
— pewmarb ypaBHEHUS B ILEJIbIX

qHciax;

— wn300pakaTh MHOXKECTBAa Ha
TUTOCKOCTH, 3aJjaBacMbIc
YpaBHCHUAMU,
HEpaBEHCTBAMU u 1704
CUCTEMAaMH;

— cBO0OOJIHO UCIIO0JIb30BATh
TOXKICCTBEHHbBIE
npeoOpa3oBaHUs npu

peleHnn yYpaBHEHUN "
CUCTEM ypaBHEHUI

B noBceiHEBHOM )KM3HU U IIPU
U3YyYEHHUH JPYTUX OPEIMETOB:
COCTaBJISITh u pemiarpb
YpaBHEHUS, HEPABEHCTBA, HX
CUCTEMBI IIPH PELICHUM 3aJa4
JIPYTUX y4eOHBIX MTPEIMETOB;
—  BBINIOJIHATH OLICHKY
[IpaB0N0100Us pe3ysbTaToOB,
IIOJy4aEMBIX IIPU  PELICHUH
pa3IMYHbIX YpaBHEHUH,
HEPaBEHCTB U UX CUCTEM IpH
pellleHnn  3ajad  JApYTux
y4eOHBIX MPEIMETOB;

—  COCTaBJISIThH " pearh
YpaBHEHHS U HEPABEHCTBA C
rnapamMeTpamMu IpH pPELIEHUU
3a7a4 JIPYTHX y4e0HBIX
IIPEIMETOB;

—  COCTaBJISIThH ypaBHEHHUE,
HEPaBEHCTBO WUJIM UX CHCTEMY,




OTHCHIBAIOLINE pealibHyIO0
CUTYallMI0 WIH NPUKIATHYIO
3ajayy,  HMHTEpPIPETHPOBATDH
IIOJIy4YE€HHBIE PE3YJIbTATHI;

—  HCIIOJIB30BaTh MpPOTrpaMMHbIE
CpeacTBA  MpPU  PEUICHUH
OTJIEJIbHBIX KJIACCOB
ypaBHEHUH U HEPABEHCTB

DYyHKIUH

OmnepupoBatb Ha 0a30BOM ypOBHE
HOHATUSMU: 3aBUCUMOCTh
BEJIMYMH, (YHKIHSA, apTYMEHT
U 3HaueHue QyHKIMH,
00J1aCTh OMpeIeTICHUs U
MHOYECTBO 3HaUCHHM
byHKIMH, rpadux
3aBUCUMOCTH, I'papuK
GyHKIMY, HYIU QYHKIUH,
IPOMEKYTKH
3HAKOMOCTOSIHCTBA,
BO3paCTaHHE Ha YHCIOBOM
IPOMEXYTKE, yObIBaHHE Ha
YHCIOBOM ITPOMEKYTKE,
HauOoJbIlIee U HAUMEHbLIEe
3Ha4YeHHe PYHKLIUHU Ha
YHCIIOBOM IPOMEXKYTKE,
nepuouyeckas QyHKINS,
epuo;

OIepUpoBaTh Ha 6a30BOM YpOBHE
MOHSATHUSAMH: TIpsIMast 1
oOparHas
POTIOPIIMOHAITIEHOCTh
JUHEeWHas1, KBaJIpaTU4Hasl,
norapupmMuueckas u
nokasaresbHas (QyHKINH,
TPUTOHOMETPHUYECKHE

OrnepupoBaTh NOHIATUSIMU:
3aBUCUMOCTh BEJIMYHH,
(byHKIHSA, apryMeHT U
3HaueHue PyHKIHUH, 007IacTh
OTIpeIeJICHUs] © MHOYKECTBO
3HaueHUH QyHKIHUU, TpaduK
3aBHCUMOCTH, TpauK
GbyHKIMY, HYId QYHKIUH,
MIPOMEKYTKH
3HAaKOIOCTOSIHCTBA,
BO3pacTaHHEe Ha YHCIOBOM
MIPOMEKYTKE, yObIBaHUE Ha
YHCIIOBOM ITPOMEXYTKE,
HauOoJblIee U HAaUMEHbIIIee
3HaYeHUe PYHKIMU Ha
YHCIIOBOM ITPOMEXYTKE,
nepuoandeckast pyHKuus,
NepUOJI, YeTHAs U HeUeTHas
bynxumm;

OINEepUPOBATH NOHATHAMMU: IIpSIMast
u oOpatHas
MPONOPIMOHATIBHOCTD,
THEWHas!, KBaIpaTUIHAs,
norapupmMuyUecKas u
roKasareiabHasi QyHKIIHNH,
TPUTOHOMETPHUUYECKHE

byHKIIMH;

Binaners nonstusmMu:
3aBHCUMOCTb BEJIMYHH,
(GyHKIHSA, apryMeHT U
3HaueHue QPyHKIHUH, 00TIacTh
OIpezieNICHUs] U MHOXECTBO
3HaueHUH QyHKIHUU, TpaduK
3aBUCHUMOCTH, Ipadux
¢byHKIMY, HYU QYHKIUH,
IPOMEXYTKH
3HAaKOIOCTOSIHCTBA,
BO3pAacTaHHUE Ha YHCIOBOM
IPOMEXYTKe, yObIBaHUE Ha
YHCIIOBOM ITPOMEXKYTKE,
HauOoJIbIlIee U HAaUMEHbIIIee
3HaueHue PYHKIMH Ha
YHCIIOBOM ITPOMEXYTKE,
nepuoandeckast pyHKIus,
HepUO/i, YETHAsl U HEUEeTHAas
(GyHKINW; yMETh IPUMEHSTh
9TH MOHATUS P PEIICHUU
3azay;

BJIAJICTh MMOHATHEM CTEIICHHAs!
(GyHKIUS; CTPOUTH ee rpaduk
U YMETh IPUMEHSATh CBOHCTBA
CTeNeHHON (YHKIUH NPU
pelLIeHNH 3a1a4;

BJIAJICTh MMOHITUSIMHI

JlocTrkeHnue pe3yabTaToB
paznena II;

BJIAJICTh OHITHEM aCUMIITOTHI U
YMETh €ro IPUMEHATH IPU
peLIeHUN 3a/1a4;

IMPUMEHSATh METObI PEIICHUS
MPOCTENIINX
nuddepeHIaTbHBIX
YpaBHEHUH MEPBOrO U
BTOPOIO MOPSAKOB




$ynkumu;

pacro3HaBarh rpaduKu

JJIEMEHTAPHBIX (PYHKIIHIA:
npsMOi 1 00paTHON
IIPONOPLUOHAIILHOCTH,
JIMHEMHOM, KBaJAPATUYHOM,
JorapupMHUECKON U
noKa3aTeIbHON PYHKIHA,
TPUTOHOMETPUUECKHUX

GyHKIHUH;

COOTHOCHUTH TpaduKu

AIIEMEHTAPHBIX ()YHKIIHHA:
psIMOM M 0OpaTHOM
MPOTMTOPIIMOHAILHOCTH,
JIMHEWHOM, KBaJAPAaTUYHOM,
norapupMuIECKON U
MOKa3aTelbHON (QYHKIIHH,
TPUTOHOMETPHUICCKHUX
bynkuuii ¢ popmynamu,
KOTOPBIMH OHH 33/IaHBI;

HaXOJUTb 110 TpapuKy

npUOIKEHHO 3HAUYCHUS
(GyHKIMM B 33JJaHHBIX TOYKAX;

OTIpeNIeNIATh 1O IrpaduKy

cBoiicTBa pyHKIMHU (HYIH,
IPOMEKYTKH
3HAKOMOCTOSIHCTBA,
IPOMEKYTKH MOHOTOHHOCTH,
HanOOJIbIIE 1 HANMEHBIITHNE
3HAUEHUS U T.11.);

CTPOUTH ICKU3 Tpaduka

(byHKLUY, YIOBIETBOPSIOLICH
MIPUBEJIEHHOMY Ha0O0py
yCIOBUH (TIPOMEXKYTKH
BO3pacTaHus / yObIBaHUS,

—  ONpeAessTh 3HauYeHUe
GyHKIMH 1O  3HAYEHUIO
apryMeHTa TIpH pPa3IUYHBIX
croco0ax 3amanus PyHKINY;

— CTpOUTH IpauKu H3YyYCHHBIX
INZEINIVIZH

OIUCBIBATH 1O TPa(UKy U B
MIPOCTEUIINX CIIydasixX 110
(bopmyIe noBeeHUE U
cBOMcTBa (PyHKUMH, HAXOAUTD
1o rpaduky GpyHKIUN
HanOOJIbIINE U HAUMEHBIIINE
3HA4YEHUS;

CTPOMTH ACKH3 rpaduka QyHKIHH,
yJIOBJIETBOPSIOIIEH
MIPUBEJICHHOMY HabOpy
yCIOBUH (IIPOMEXKYTKH
BO3pacTaHust/yObIBaHHS,
3HaYeHue QYHKLUHU B
3aJIaHHOM TOYKE, TOUKH
9KCTPEMYMOB, ACUMITOTHI,
HY QYHKIUH U T.11.);

pelaTh ypaBHEHHMs, IpocTenIme
CUCTEMBI YPaBHEHH,
UCHOJb3Ysl CBOWCTBA (PYHKLUI
U UX rpauKoB.

B noBceaHeBHOM KU3HU U ITPU
W3YYEHHUH JPYTUX y4eOHbIX
MPEeIMETOB:

— ompeaensaTh Mo TpapukaMm u
HCIIOJIb30BaTh JJI PEUICHUS
MIPUKJIAJHBIX 3a7a4 CBOMCTBA
peabHBIX  IIPOLIECCOB U
3aBUcHUMoOcTell  (HauOousbLINe

nokasaresnbHas QyHKLHS,
9KCIIOHEHTA; CTPOUTH UX
rpaduKu U yMETh IPUMEHSTh
CBOMCTBA ITOKA3aTECIILHON
(GYHKLINU TIpU peIIEHUH
3azay;

BJIAJICTh TOHITHEM
norapudmuyeckas pyHKIus;
CTPOUTH €€ IrpaduK U YMETh
IIPUMEHSATH CBOKCTBA
aorapuMuueckoit GyHKIHH
IIpU PEIICHUY 3ajay;

BJIaJICTh MOHATUAMU
TPUTOHOMETPHUUECKUE
(GyHKLIMU; CTPOUTH UX
rpadMKu ¥ yMETh IPUMEHSTh
CBOMCTBA
TPUTOHOMETPHUYECKUX
(GyHKIWN TIpU pelIeHU
3ajau;

BJIa/IETh NOHATHEM OOpaTHast
(GyHKIUS; IPUMEHSTH 3TO
MOHSTHE MPH PELICHUHN 33]1a4;

IPUMEHSTH [IPU PELLICHNUH 3a7a4
CBOICTBa (DYHKIIMIA: YETHOCTH,
NEPUOAUYHOCTD,
OTPaHUYEHHOCTB;

NPUMEHSTH [IPU PELLICHUH 33734
npeoOpa3oBaHus rpaUKoOB
bymKmii;

BJIAJICTh MMOHSITHSMH YUCIIOBAS
IIOCJIEZIOBATEIBHOCTD,
apudmernyeckas u
reoOMeTpHUUECKasl IPOrpeccust;

NPUMEHSTH MTPH PEIICHUH 33124




3Ha4YeHHE (PYHKIUHU B
3aJaHHOM TOYKE, TOUKHU
9KCTPEMYMOB H T.JI.).

B noBcenHeBHOM XHU3HU U IIPU
M3YYEHUU APYTUX MPEAMETOB:

OTpeAeNsATh o rpaduxkam
CBOMCTBA pEaIbHBIX
MIPOLIECCOB U 3aBUCUMOCTEH
(HanOOITBIIINE U HAUMEHBIIIHE
3HAYEHUS, IPOMEKYTKH
BO3pacTaHus U yObIBaHMUSI,
MIPOMEXKYTKH
3HAKOTIOCTOSIHCTBA H T.I1.);

HMHTEPIPETUPOBATH CBOKWCTBA B
KOHTEKCTE KOHKPETHOMN
MPAKTUYECKON CUTYaIluu

M HauMEHbLINE 3HA4YCeHWS,
MIPOMEXYTKH BO3PaCTaHUS H
yOBIBaHMS byHKIHH,
MIPOMEXKYTKH
3HAKOIIOCTOSIHCTBA,
ACHUMIITOTBI, IEPUO U T.I1.);

— HHTEpPHPETUPOBATh CBOWCTBA
B KOHTEKCT€  KOHKPETHOM
MPAaKTUYECKOUN CUTYyalLUU;

— ompeneisaTh 1Mo  rpadukam
MPOCTEHIINE XapaKTePUCTUKH
MEPUOJUYCCKUX TPOIECCOB B
ouosorum, SKOHOMUKE,
My3bIKE, PaIHOCBSI3U U JIp.
(ammuTyna, MEpUoO. U T.11.)

CBOMCTBA U ITPU3HAKU
apudmeTnuecKoit u
F€OMETPUYECKON POTrPECCHid.

B noBceHEBHOM KU3HU U NIPH
U3YYEHUU APYTUX Y4eOHBIX
IIPEIMETOB:

— ompeneisaTh Ho rpagukam u
UCIIOJIB30BaTh JUIsl pEeUIeHUs
NIPUKJIAJHBIX 337a4 CBOMCTBA
pealbHBIX  MPOLECCOB U
3aBUCUMOCTEH  (HauOOoJbIINE
U HauMEHbLIME 3HAYCHUS,
IPOMEXYTKH BO3pacTaHUsl U
yObIBaHUS byHKIUY,
IPOMEXYTKH
3HaKOIOCTOSIHCTBA,
aCUMITOThI, TOUKHU Ieperuoa,
NepUoOJI U T.I1.),

— UWHTEpPHpPETHPOBATh CBOWCTBA
B  KOHTEKCTE€ KOHKPETHOM
IPAKTUYECKON CUTYalUy;.

ONpEAENATh M0 rpadukam
IIPOCTEHNINE XapaKTEPUCTUKH
MEPUOJNYECKHUX IIPOIIECCOB B
OM0JIOTHH, SKOHOMHUKE,
MY3BIKE, PaJAUOCBS3H U Jp.
(aMIuMTYy1Q, IEPUOJ U T.I1.)

9J1eMeHTDI
MaTeMaThn4ie
CKOI'o
aHaJIH3a

OnepupoBarh Ha 6a30BOM ypOBHE
HOHSATHUSAMHU: TPOU3BOIHASL
(GyHKLNU B TOUKE,
KacaTenbHast K rpauky
(byHKIIMH, TPOU3BOIHAS
dyHKIHH;

OIIPEAETATh 3HAYCHNE
POM3BOJIHON (DYHKIIUH B

OrnepupoBaTh NOHITHSIMHU:
MIPOU3BOIHAS (DYHKIIUH B
TOYKE, KacaTeJbHas K
rpaduky GyHKIUH,
MPOU3BOIHAS (PYHKIIHH;

BBIYUCIISITH IPOU3BOIHYIO
OJTHOUJIEHA, MHOTOWJICHA,
KBaJIpaTHOT'O KOPHS,

Bnaners noHsaTHEeM OECKOHEYHO
yOBIBaroIas reoMeTpudecKas
MPOTPECCUS U YMETh
MPUMEHATDH €70 MPU PEIICHUH
3aj1a4;

MPUMEHSTD ISl pEeLIeHUs 3a/1a4
TEOPHIO TIPEICIIOB;

BIIAJICTh MOHATUSIMHU OCCKOHEYHO

JocTmkenne  pe3ynbTaToB
pazaena II;

CcBOOOIHO BJIAJETh
CTaHJapPTHBIM arnmapaTom
MaTeMaTU4YeCKOro  aHajau3a
itIe: BBIYMCIICHHS
MPOU3BOJIHBIX byHKIUA

OZIHOM NIEPEMEHHO;




TOYKE T10 N300PAKEHHIO
KacaTeJIbHOU K TpaduKy,
MPOBEJICHHOM B ATOM TOUKE;

pelaTh HECIOXKHbIE 3a7a4n Ha
IPUMEHEHHE CBSI3U MEKIY
IIPOMEXYTKAMHU
MOHOTOHHOCTH U TOYKaMHU
IKCTpeMyMa (PYHKIIUH, C
OJIHOW CTOPOHBI, U
IPOMEXKYTKAMU
3HAKOIOCTOSIHCTBA U HYJISIMU
IIPOU3BOJHON ATON (PYHKIIUU
— C IpYrou.

B noBceHEeBHOM KU3HU U ITpU
U3YYEHUU JPYTUX NPEAMETOB:
NOJIB3YsICh I'paduKamu,
CpaBHMBaTh CKOPOCTHU
BO3pacTanus (pocTa,
MOBBILICHUS, YBEIIMUEHUS U
T.II.) WJIK CKOPOCTH YOBIBAHUS
(mageHus, CHUXKeHus,
YMEHBILIEHUS U T.I1.) BEJINUYUH
B PEAIBHBIX IIPOLECCAX;
COOTHOCHUTH TpauKH peabHbIX
IIPOLIECCOB U 3aBUCUMOCTEH C
UX OIHUCAHUSIMH,
BKJIIOUYAIOLIUMU
XapaKTePUCTUKU CKOPOCTH
u3MeHeHus (ObICTpBIi pocT,
IJIaBHOE IOHWKEHUE U T.11.);
UCMOJIb30BaTh TpaduKu
peasIbHBIX MPOLIECCOB JUIst
pELIEHNUS HECIOKHBIX
MPUKIATIHBIX 337a4, B TOM

— BBIYUCIIATH

MIPOU3BOAHYIO CYMMBI
GbyHKIH;

IPOU3BOIHBIE
3JIEMEHTApPHBIX QYHKIHUN U UX
KOMOWHAIHIA, UCIIOJIb3YS
CIIpaBOYHBIC MaTEPHAIIBI;

— HCCIEeNOBAaThb B IPOCTEUIINX

cIIydasix byHKIIH Ha
MOHOTOHHOCTb, HaXO/IUTh
HanOoNbIINEe W HaMMEHBIINE
3Ha4eHUus1 (QYHKIUI, CTPOUTH
rpauk  MHOTOUWICHOB U
IPOCTEHIINX  PALMOHATBHBIX
(GyHKIMH C HCHOJIB30BAaHUEM
anmapara  MaTeMaTH4eCKOro
aHaJIn3a.

B noBcenHEBHOM KHU3HU U IIPH

U3YYEHHUH JPYTUX y4yeOHbIX
MIPEIMETOB:

peliaTh NpUKIIAAHBbIC 3a/1a41 U3

Oouosoruu, PU3NKMU, XUMHUU,
SKOHOMHUKH U JPYTUX
MIPEIMETOB, CBSI3aHHBIC C
HCCIIeIOBAaHUEM
XapaKTePUCTHK PeaTbHBIX
MIPOLIECCOB, HAXOXKICHHEM
HaMOOJBIINX U HAMMEHBIINX
3HAuYEHUH, CKOPOCTH U
YCKOPEHUS U T.I1.;

WHTEPIPETUPOBATH MOTYICHHbIE
Pe3YIIbTATHI

OobIINE U OECKOHEUYHO
MaJible YUCJIOBBIC
MOCJICIOBATEILHOCTH B YMETh
CpaBHUBATH OECKOHEUHO
OobIINE U OECKOHEUYHO
MaJible ITOCICA0BATEILHOCTH;

BJIAJCTh ITOHATHAMU:

MPOU3BOIHAS (PYHKIIUH B
TOYKE, IPOU3BOAHAS
GbyHKIUY;

BBIYUCIIATh IPOM3BOJIHBIE
JIEMEHTApHbIX QYHKLUUN U UX
KOMOHMHAIINI;

uccienoBarb  (QyHKUMHM  Ha
MOHOTOHHOCTb u
SKCTPEMYMBI;

CTPOUTH rpaduku u

IIPUMEHATH K PELIECHUIO 3a]1a4,
B TOM YHCJIE C TAPAMETPOM;
BJIAJIETh MOHITHEM
KacatedbHas K  rpaduky
(GYHKIUMU 1 YMETh IPUMEHATH
€ro MpHU PELIECHUH 3a1a4;

BJIaACTh IIOHATUAMU
nepBooOpazHas byHKIHS,
OTIpeJIeIeHHbI UHTErpal;

[IPUMEHSATH TEOpPEMY

Herorona—Jleiibanma u  ee
CIENCTBUSL NSl pEIICHUS
3aad.

B noBcenHeBHOM KU3HU U TIPU

U3YYEHHUH JPYTruX yuyeOHbIX
MIPEeIMETOB:
pelmaTh NpPUKIAJHBIE 3alaud

CBOOOJTHO MIPUMEHSITh
ammapar  MaTeMaTHYECKOTO
aHauM3a IS UCCIEIOBaHUA
GYyHKIMH W TOCTPOCHHUS
rpaguKoB, B TOM YHCIE
UCCIICTIOBAHHSI Ha
BBITYKJIOCTb;

OIIePHPOBATH MOHSATUEM
nepBooOpazHor  QYHKIUH
JUIS pEeUICHUs 3a71ay;
OBJIAJICTh OCHOBHBIMHU

CBeJIcHUsIMH 00 UHTerpaie
Herotona—Jleitbnuna u ero
MPOCTEHIINX MPUMEHEHUSX;
ONEpUPOBATH B CTAaHJAPTHBIX
CUTyallUsiX HPOU3BOIHBIMU
BBICIIUX MOPSIIKOB;

yMETh  TNPUMEHSITH  TpH
peleHnn 3aJa4  CBOWCTBA
HENPEPBIBHBIX (PYHKIINA;
yMETh  TNPUMEHSITH  TpH
pEelIeHnn 3aJad  TEOpPEMBI
Beiiepmpacca;

YMETb BBITIOJTHSTh
NpUOJINKEHHBIE BEIYMCICHUS
(MeToabl peuieHus
YpaBHEHUH, BBIUNCIICHUS
OTIpEe/IeIEHHOr0 UHTErpaa);
YMETb MPUMEHSATD
IIPWJIOKEHNE TPOU3BOJHON U
OTIpE/IeIEHHOr0 MHTErpaja K
PEILIECHUIO 3a1a4
€CTECTBO3HAHUS;

BIIAJIETh MOHSATUSMU BTOpas
IIPOU3BOJHAS, BBIIYKJIOCTh




YHClie ONpeAensis o rpaguxy
CKOPOCTh X014 IIpoLecca

u3 Ouosnoruu, UMK, XUMHUH,

SKOHOMHUKH 51 IpYrux
IIPEAMETOB,  CBS3aHHBIE C
HCCIIEI0BAaHUEM
XapaKTEPUCTHUK IIPOLIECCOB;
UHTEPIPETUPOBATH

IIOJIYYEHHBIE PE3YJIbTaThl

rpaduka QyHKIMH W YMETh
UCCIIeIOBATh (PYHKIMIO Ha
BBIITYKJIOCTb

Crarucruka
U Teopus
BEpPOSITHOCT
eii, JJoruka
"
KOMOMHATO
puKa

OmnepupoBath Ha 6a30BOM YPOBHE
OCHOBHBIMM OIIMCATEIbHBIMU
XapaKTePUCTUKAMHU
YHUCIIOBOTO Habopa: cpeHee
apudMeTHIeCcKoe, MeruaHa,
HanOOJIbIICE M HANMCHBIIICE
3HAYEHU;

omepupoBaTh Ha OA30BOM yPOBHE
MOHATHIMHM: 4YaCTOTa U
BEPOSITHOCTH COOBITHS,
CIIy4aifHbIN BBIOOP, OTIBITHI C
PaBHOBO3MO>KHBIMU
AIIEMEHTAPHBIMU COOBITUSIMU;

—  BBIYHCIATD BEPOSITHOCTH
COOBITHH Ha OCHOBE IMOJACYETA
Yyclia HCXOH0B.

B noBcenHEeBHOM KU3HU U ITPU
U3YYECHUH JPYTUX MPEIMETOB.

OLICHUBATh U CPAaBHUBATH B
IMPOCTHIX CIIydasdx
BEPOSATHOCTH COOBITHI B
peanbHOU KU3HU;

YUTAaTh, COMOCTABIISATH,
CpaBHUBATh,
MHTEPIPETUPOBATH B
IMMPOCTHIX ClIydasaXx pCaJIbHbIC
JIaHHbIE, IIPEJICTABICHHBIE B

HNmeTtn peaACTaBJICHHUC (6]
JUCKPETHBIX W HEIIPCPBIBHBIX

CIyYallHbIX  BEJIMYMHAX U
pacupeneneHusx, 0
HE3aBUCUMOCTH  CIIy4alHBIX
BEJINYUH;

UMETh  IIPEACTABICHHE O
MaTE€MaTH4eCKOM 0XKUAAHUU U
JUCIIEPCUU CIIy4alHbIX
BEJINYUH;

MMETh  IPEACTABJICHHE O

HOPMaJIbHOM pacIpeIeIeHUN
U TpuUMepax  HOPMaJbHO
paclpeesIeHHbIX CIy4YaiHbIX
BEJIMYUH;

MMOHUMATh CYTh 3aKOHa OOJIBIIINX

qucelsl ¥ BBIOOPOUHOTO METOAA
U3MEpPEHUs BEPOSTHOCTEN;

UMETh MpeCTaBIeHUE 00

YCIIOBHOU BEPOSITHOCTH U O
ITOJTHOW BEPOSITHOCTH,
IIPUMEHSATH UX B PEILICHUU
3a1a4;

HUMCETh NPCACTABJICHUC O BAXKKHBIX

YaCTHBIX BHJaX
pacnpeneneHI/Iﬁ " IPUMCHATH
HX B pCHICHUH 3aa4;

HUMCTH MMpEaACTaBJICHUC 0

OHepI/IpOBaTB OCHOBHBIMH

OIMUCAaTCIbHBIMU
XapaKTepUCTUKaMHU
YHICIIOBOr0 HabOpa, MOHATHEM
reHepajbHasi COBOKYIHOCTb U
BbIOOpPKOH U3 Hee;

OIIepUPOBAThH HOHSATHAMMU:
yactoTa U BEpPOSTHOCTb
COOBITHS, cymMma u
IPOM3BEICHUE BEPOSITHOCTEH,
BBIUUCIIATH BEPOATHOCTH

COOBITHI Ha OCHOBE IoJICUeTa
YHUClla UCXO0B;
BIIAJCTh OCHOBHBIMH
HOHATHAMH KOMOMHATOPUKHU U
YyMETb HX NPUMEHATH MpPH
pEILICHUH 3a1a4;

UMETh  MpejcTaBlieHue 00
OCHOBAax Teopuun
BEPOSTHOCTEH;

UMETh  TpEACTaBIE€HHE O

JAUCKPETHBIX W HEIMPCPBIBHBIX

CIy4yallHbIX  BE€IMYMHAX U
pacrpeieneHusx, 0
HE3aBUCHMOCTU  CIIy4YalHBIX
BEJINYWH;

UMETh  MPEJCTaBICHUE O

MaTEMATHYCCKOM OXXHUIAAaHHNU U

JlocTrKeHue pe3yIbTaToB
paznena ll;

UMETb NPEACTABIECHUE O
LEHTPAIbHON NPEIEIIbHON
TEOpeEME;

UMETb MPEICTABIECHUE O
BBIOOPOYHOM KO3 (puiineHTe
KOppPEISALHUH U JIMHEHHON
perpeccuy;

UMETb MPECTABIECHUE O
CTaTUCTUYECKUX TUIIOTE3aX
Y IIPOBEPKE CTATUCTUYECKOU
TUIIOTE3bI, O CTATUCTUKE
KpUTEpHUS U €€ YPOBHE
3HAYUMOCTH;

HMMETh IPEJCTABIECHUE O CBA3U
SMIIUPUUYECKUX U
TEOPETUYECKHUX
pacrpeneneHui;

HMMETh IPEJCTaBICHUE O
KOIUPOBAaHUH, TBOMYHOMN
3aI1cH, IBOUYHOM JIEpPEBE;

BJIIETh OCHOBHBIMU MOHATUSAMU
teopuu rpados (rpad,
BEpIINHA, peOpo, CTETEeHb
BEpILUHBI, TyTh B rpade) u
YMETb IPUMEHSATH UX IIPU
pellIeHnH 3a/aY;




BU/IE TaOJINII, AUArpaMm,
rpaduKoB

KOppEsLU CIIy4aiHBIX
BEJIIUYUH, 0 JIMHEHHOM
perpeccuu.

B noBcenHeBHOM KU3HU U TIPU

WU3y4YEHUU JPYIUX IIPEIMETOB:
BBIYUCIIATH WM OLICHUBAThb

BEPOSATHOCTH  COOBITHII B
pEaNbHOM KU3HH;

BBIOMpATh MOAXOSAIINE
METOAbl NPEJICTaBICHUS U
00pabOTKH TaHHBIX;

YMETh pelIaTh HECIO0XHbIE
3aJlaud = Ha  IPUMEHEHHue

3aKOHA OOJIBIIMX YHUCE] B

COLIMOJIOTMH,  CTpaxOBaHUH,
3/IpaBOOXPaHCHUH,
oOecrieueHnu  0E30MaCHOCTHU

HAaceJIeHuss B 4Ype3BbIYalHBIX
CUTYyaLUAX

JUCTIepCUU CITy4aiHbIX
BEJIMYUH;
— HMeTb  NpPEICTaBICHHUE O

COBMECTHBIX pacIpeieseHUusIX
CIIyYaHBIX BEJIUYUH;

—  TIOHUMATh CYTh 3aKOHA
OOJIBIIINX qucen u
BBIOOPOYHOTO MeTo1a

U3MEPEHHUS BEPOATHOCTEH;

— HWMETh  MPEJCTABICHUE O
HOPMaJIbHOM pacCIpeleICHUN
U IOpUMEpPaX  HOPMAJIbHO
paclpeieNIeHHbIX CIIyYalHbIX

BEJIMYMH;
— HWMETh  MPEJCTABICHUE O
KOPPEISIIAN CIIy4aHbIX
BEJIMYMH.

B noBceHEeBHOM KU3HU U NIPU
WU3y4YEHUHN JPYIUX MPEIMETOB:
— BBIYKCIIATH WM OLICHUBATh

BEPOATHOCTH  COOBITHI B
pEaAbHOM )KU3HU;
— BBIOUpATH METO/IbI

MOJIXOJSIIETO TPEICTaBICHUS
1 00pabOTKH JaHHBIX

UMETh MPECTABICHUE O
JICPEBBSAX U YMETh
MPUMEHSITH [IPU PELICHUN
3ajauy;

BJIa/IETh NMOHSTHEM CBA3HOCTbH U
YMETh IPUMEHSTh
KOMITOHEHTHI CBSI3HOCTU MIPH
peLICHUH 3a]a4;

YMETb OCYLIECTBIIATD ITYTH 110
pedpam, 06xoabl pedep u
BeplIuH rpada;

UMETh MpECTaBIIEHUE 00
SUJIEPOBOM U
raMUJIBTOHOBOM ITyTH,
UMETh MPEJICTaBICHUE O
TPYAHOCTH 337a9u
HAXO0XJICHUS FaMHJIbTOHOBA

IIyTH;
—  BIAJETh MOHATUSAMHA
KOHEYHBIE u CYETHBIE

MHOXECTBA M yYMETb MX
INPUMEHATH IIPpU  PELICHUHU
3ajad4;

— YMETb INPUMEHATH METOJ
MaTeMaTU4eCKOU UHIYKLIHH;

— yYMETb IPUMEHATH INPUHLHAII
[upuxie 1npu  pemeHun
3a1a4

TekcToBBIC
3ada4u

Pemartb HecI0XKHbIE TEKCTOBBIE
3aJ1auu pa3HbIX THIIOB;
— aHaJIN3HMPOBATh

MAaTEMATUYCCKYIO MOJICIIb,

— TIIOHUMAaTb MW HCIIOJb30BaTh

yCIIOBHE
3a/lau, MPU HEOOXOIUMOCTH
CTPOUTHh [UJIi €€ PpEIICHUs

Pemate 3a1aun pa3HbBIX
THIIOB, B TOM YHCJIE 3aJadu
MOBBILLIEHHOW TPYAHOCTH;
BBIOMpATh ONTHUMATEHEIN
METOJl  pEelleHus  3aJauH,
paccmaTrpuBas pa3In4HbIe
METO/IBI,

— Pemartp pa3HbIe 3a71aun
MOBBIIIEHHOW TPYAHOCTH;

— AHAJIM3UPOBATH yCIIOBHE
3aj1a4u, BBIOMpATh
OITHUMAaJIbHEIN METOJ,
peleHus 3aj1a4u,
paccMmaTpuBast pa3JIMYHbIC

JlocTrkeHne pe3yapTaToB
paznena ll




JIIA peIICHUA 3aJa4u

UH(OpMaLHIO,

MPEJCTAaBICHHYID B  BHUJE
TEKCTOBOM M  CHMBOJIBHOM
3aITHCH, CXEM, Ta0JIMIIL,
auarpamm, rpaduKoB,
PHCYHKOB;

— JEUCTBOBaTb IO AITOPUTMY,
coJepKalueMycsi B yCIIOBUHU

3a]a4u;

— HCIOJB30BATh  JIOTUYECKUE
paccyXIeHuss MpH PEUICHUU
3a]a4u;

— pabotaTh ¢ U3OBITOYHBIMU
YCIIOBHSIMHU, BBIOMpAsi U3 BCei
uH(popMaIuu, JTaHHbIE,
HEOOXOIUMBbIE [UIsl PELIEHUS
3a]a4u;

— OCYUIECTBIIATH  HECJIOKHBIN
nepedop BO3MOYHBIX

peleHuid, BBIOMpas M3 HHUX
ONTUMAJILHOE 10 KPUTEPUSIM,

c(OpMyYIHPOBAHHBIM B
YCIIOBHH;

— aHaJIN3UPOBATh u
UHTEPIPETHPOBATH
MOJIyYeHHBbIE  pEIIeHHUs B

KOHTEKCTE YCJIOBUS 3ajayu,
BbIOMpaTh  pelleHus,  He
IIPOTUBOpPEYAILINE KOHTEKCTY;

pelaTh 3a/1a4n Ha pacyer
CTOMMOCTH MOKYIOK, YCIIYT,
MOE3/I0K U T.IL.;

pelaTh HECIOXKHBIE 331a4H,
CBSI3aHHBIE C JIOJIEBBIM

—  CTPOHTb pelIeHH s
3314y, HPOBOJIUTh
JOKa3aTeNbHbIEe PacCyKCHUS,;

— pewmwarts 3a1a4d, TpeOyrolHe
nepedopa BapHaHTOB,
MIPOBEPKH yCJIOBUH, BbIOOpa
ONTHUMAJIBHOTO Pe3yIbTaTa;

MOJENb

— aHaJU3HUPOBATh "
HUHTEPIPETUPOBATH
pe3yabTaThl B KOHTEKCTE
yCIIOBUSL 3a/ayd, BbIOMpATh
pereHus, HE

IIPOTUBOPEYALINE KOHTEKCTY;

— TEepeBOAWUTh TMPH PELICHUH
3agayn  MHPOPMALMIO W3
OJHOM (QopMBI B JIpyrylo,
UCTIOJNB3YS npu
HEOOXOAUMOCTHU CXEMBI,
TaOJIMIIBI, rpaduku,
TarpaMMBbl;

B noBcenHEBHOM )XU3HU U IIPH
U3y4YEHUU OPYIUX NPEIMETOB:

— pelarb NMPaKTUYECKUE 3a1a4u
M 3ajaud = U3 JpPYIHX
MIpEAMETOB

METO/bI;
— CTPOMUTHb MOJEIb  pEIICHUs
3ajauu, IIPOBOAMTD

JI0Ka3aTelIbHbIe PacCyXICHUsI
NIPY pEIICHHUH 3a/1a4U;

— pewarth 3amaud, TpeOyromme
nepedopa BapUaHTOB,
MPOBEPKH YCJIOBUH, BBIOOpPA
ONTHMAJIBHOTO Pe3yJIbTaTa;

— AHAIU3HUPOBATH 51
MHTEPIPETUPOBATH
IIOJIy4YCHHBIE  pELIeHUus B

KOHTEKCTE YCJIOBUS 3a/ayH,
BbIOMpaTh  peUIeHHs,  He
IPOTUBOpEYAILINE KOHTEKCTY;

— TMEpPEeBOAUTh IMPU  pElICHUH
3ajaud  MHGpOpMAlMI0O U3
OHOM Qopmbl 3amucu B
Ipyryl0,  HUCHONb3ys  HpHU
HEOOXOIMMOCTH CXEMB,
TaOJIHIIBI, rpadukw,
JarpaMMBl.

B noBceHEBHOM KNU3HU U IIPH
U3Y4YECHUU APYTUX MIPEAMETOB:

— pemarb MNPaKTHYECKUE 3a/1a4u
M 33Jaud = U3 JApPYIHX
MIpEAMETOB




y4acTUEM BO BIIAJCHUU
bupMoii, mpeaAnpusITHEM,
HEJBM)KUMOCTBIO;

periaTh 3aJja4u Ha MPOCThIE
MPOLEHTHI (CUCTEMBI CKUOK,
KOMUCCHUH) U HA BBIYHCIICHUE
CJIOHBIX MPOIICHTOB B
Pa3IMYHBIX CXeMaX BKJIAJIOB,
KPEAUTOB U UIIOTEK;

pemaTh MpakTUYECKUE 3a/1a4H,
TpeOyIoIIHe NCIOIb30BAHUS
OTPHUIIATEIILHBIX YHCET: Ha
orpezieNieHue TeMIepaTyphl,
Ha OTpe/IeJICHUE TTOJIOKEHUS
Ha BpEMEHHOU ocH (10 Hamen
3pBbI U 110CJIE), HA JBUKEHHE
JIEHE)KHBIX CPEJICTB
(mpuxon/pacxon), Ha
orpezeneHue
[JTyOUHBI/BBICOTHI U T.I1.;

WCIIOJIB30BATh MOHSTHE
Macitada s HaX 0K JIeHUs
pacCTOSIHUM U JIJIUH Ha
KapTax, MJIaHaX MECTHOCTH,
IUIaHAaX TTOMEICHUH,
BBIKpOWKaXx, Mpu padoTe Ha
KOMITHIOTEPE U T.II.

B noBcenHeBHOM KU3HU U TIPU
W3Y4YEHUH JAPYTHUX MPEAMETOB:

— pemarb HECJIOKHBIE
MPaKTUYECKHE 3a/1a4w,
BO3HHMKAIOIIUE B CHUTYaLHIX
TTOBCETHEBHOMW KU3HU

I'eomerpus

OmnepupoBatb Ha 0a30BOM YpOBHE
MOHSTUSMM: TOUKa, IpsimMasi,

OHCpI/IpOBaTL IIOHATHUAMM. TOUYKA,
InpsiMasi, IJIOCKOCTh B

Bnanets
MOHIATHUIMU

TCOMETPUUCCKUMU

npu

pelieHnn

Hmers mpencrtaBieHue 00
aKCHOMAaTHUYECKOM METOJE;




IUIOCKOCTh B IPOCTPAHCTBE,
napaieIbHOCTh U
NEePIEeHIUKYISIPHOCTD
IIPSIMBIX U IIJIOCKOCTEM;
pacrno3HaBaTh OCHOBHbBIE BUIbI
MHOTOIPaHHUKOB (ITpU3Ma,
MUpPaMUJIa, MPSIMOYTOJIbHBIN
napasuieNienumne, Kyo);
n300pakaTh U3ydaeMble (PUTypHI
OT PYKH H C IPUMEHEHUEM
MPOCTBIX YEPTEIKHBIX
UHCTPYMEHTOB;
nenarh (BBIHOCHBIC) TIJIOCKHE
YEepPTEIKU U3 PUCYHKOB
MPOCTHIX OOBEMHBIX PUTY:
BUJI CBEPXY, COOKY, CHUZY;
U3BJIEKaTh UH(OPMALIHIO O
POCTPAHCTBEHHBIX
reoMeTpuIecKux (purypax,
MPEJICTAaBICHHYIO Ha
YepTekax U pUcyHKax;
npuMeHsTh Teopemy Iludaropa
NIPY BBIYUCICHUH DIIEMEHTOB
CTepeOMEeTpUUECKUX GUryp;
HaXO/UTh OOBEMBI U TIIOIA !
MOBEPXHOCTEN MIPOCTEUIINX
MHOTOT'PaHHHUKOB C
npUMeHeHHeM GopMyIT;
pacro3HaBaTh OCHOBHBIE BHIBI
TeJ BpalleHus (KOHyc,
nuIuHAp, cdepa u map);
HaXOJUTh OOBEMBI U IJIOIIAIH
MTOBEPXHOCTEN MTPOCTEUIINX
MHOTOTPAaHHHUKOB U TEJ
BpAICHHS C IPUMEHEHUEM

IIPOCTPAHCTBE,
apajuIeIbHOCTD U
HEePIEHAUKYISPHOCTb
IIPSIMBIX U IJIOCKOCTEM;

IPUMEHSATh JUIs PELIeHUs 33134
reoMeTpruecKue (PakThl, eciu
YCIIOBUS IPUMEHEHMS 3a]JaHbl
B SIBHOM (hopme;

pelaTh 3aJa4u Ha HaXOXKJICHHUE
TE€OMETPUYECKUX BEITHMYHUH I10
o0pa3iaM Wiu aJropuTMam;

JenaTh (BBIHOCHBIE) ITIOCKHE
YEepTEKU U3 PUCYHKOB
00BEMHBIX QUTYp, B TOM
qucJie pUCOBaTh BUJI CBEPXY,
cOOKY, CTPOUTD CE€UYEHHUS
MHOTOI'PaHHHUKOB;

U3BJICKATh, MHTEPIPETHPOBATH U
peoOpa3OBHIBATH
UH(pOpMaIIHIO O
reOMEeTPUUECKUX PUrypax,
MPEJCTABICHHYIO HA
gepTeKax;

OPUMEHSTh TEOMETPUIECKHe
(aKThI 1JIs peIeHus 3a1a4, B
TOM YHCJI€ MPEAIOIararInx
HECKOJIBKO IIIaroB PEeIeHHS;

OIUCBIBATh B3aUMHOE
pacrioyio’keHue MPSIMBIX U
TUIOCKOCTEH B MPOCTPAHCTBE;

dbopMyIHUpOBaTh CBOMCTBA U
NpU3HAKK QUTYp;

JTOKa3bIBaTh T€OMETPUIECCKHE
YTBEP)KICHHUS;

BIIQJIETh CTAaHAAPTHON

3a1a4 u NIPOBE/ICHUT
MaTeMaTHIeCKHUX
pacCyXICHHUI;
CaMOCTOSITENTLHO
(hopMyIIMpOBaTh ONPECICHUS
TE€OMETPHUCCKUX ¢buryp,

BBIJIBUTaTh THUIOTE3bI O HOBBIX
CBOMCTBaX M  IpPH3HAKax
reoOMeTpruuecKux Guryp u
00OCHOBBIBAThH WIIN
OmpoBepratb Hx, 0000IIaTh
WITH KOHKPETHU3UPOBATh
pe3yabTaThI Ha HOBBIX
Ki1accax (uryp, IpoBOJUTH B
HECIIOKHBIX CclTy4asix
Knaccuukanuoo Guryp 1o
Pa3IMYHBIM OCHOBAHUSM;
YICCIIEZIOBATh YepTEeXKH,
BKJIIOYas KOMOMHaIMu ¢Guryp,
W3BIICKATh,
UHTEPIPETUPOBATH u
peoOpa3oBHIBATH
UH(pOpMaLHIO,
MIPECTABICHHYIO Ha
yepTexkax;

pemaTh 3a7a9u
Te€OMETPHYECKOTO
CoJiepKaHus, B TOM 4YHCIIE B
CUTyallusAX, KOTJa alTOpUTM
peleHust He cIeayeT sIBHO U3
YCIIOBHS, BBITTOJTHSTH
HEOOXOAMMBIE ISl pPEeLIeHHUs
3aaun JOTIOJTHUTETbHBIC
MOCTPOCHHUS, HCCIIEI0BATh
BO3MOYKHOCTh ~ TIPUMEHEHUS

BIIAJIETh MOHSATHEM
r€OMETPUYECKUE MecTa
TOYEK B IPOCTPAHCTBE U
YMETh NPUMEHATh HUX I
peleHus 3a1ay;

yMETh  IPUMEHATH UL
pemieHuss 3aJad  CBOWCTBaA
IVIOCKMX ¥ JIBYIPaHHBIX
YIJIOB, TPEXI'PAHHOIO Yyrija,
TEOpEMbl ~ KOCHHYCOB U
CHUHYCOB JUISl TPEXI'PAHHOI'O
yria;

BIIAJIETh MOHSATHEM
MEePHEHANKYIISIPHOE CEUCHUE
IPU3MBl U YMETh IPUMEHSATH
€ro IpH PEeLICHUH 3a/1a4;
UMETh  MpPEJCTaBICHUE O

JIBOMICTBEHHOCTH
MPaBUIIbHBIX
MHOTOTPAaHHUKOB;

BJIAJIETh MOHATUAMU
LIEHTPAJILHOE u
napasuiebHOe
MIPOEKTUPOBAHUE u
MPUMEHSTH 170'¢ npu
IIOCTPOECHUHU CEYEHUM

MHOT'OIPAHHUKOB ~ METOJ0M
IIPOCKIU;

MMETh  TPEJICTaBIEHHE O
pa3BepTKE MHOTOTPaHHHUKA U
KpaTyauuiem IIyTH Ha
ITOBEPXHOCTH
MHOI'OT'PaHHUKA;

MMETh  TPEJICTaBIEHHE O
KOHMYECKUX CEUCHUSIX;




dbopmy.

B noBcenHeBHOM KU3HU U TIPU
W3YYCHUU JPYTUX MPEAMETOB:

COOTHOCUTH aOCTpaKTHBIE
TEOMETPHUYECKUE TIOHITHS U
(bakThI ¢ peabHBIMU
YKU3HEHHBIMH O0bEKTaMHU U
CUTYaIUsIMU;

HCIOJIb30BaTh CBOMCTBA
MPOCTPAHCTBEHHBIX
TEOMETPHUECKUX PUTYD VIS
pellIeHus: TUIIOBBIX 3a/1a4
MIPaKTUYECKOTO COACPIKAHNUS,

COOTHOCHUTb TUIOIIATU
IIOBEPXHOCTEH TEI
OJIMHAKOBOI (OpMBI
pa3IMYHOTO pa3Mepa;

COOTHOCUTH 00BEMBI COCY/I0B
OJIMHAKOBOI POpMBI
pa3IMYHOTO pa3Mepa;

OLIEHUBAThH (HOPMY MPABUIHLHOTO
MHOTOTpaHHHUKA MOCIIE
CITUJIOB, CPE30B U T.II.
(ompenensaTh KOJIM4eCTBO
BEpILIKH, pedep U rpaHeit
MOJTYYSHHBIX
MHOTOTPaHHHUKOB)

KJIaccHu(pUKaIHEH
MPOCTPAHCTBEHHBIX (pUTYD
(MpaMuIBI, TIPU3MBIL,
napajuieJenune/sbl);
HAXOJUTh OOBEMBI U TLIOLIAIN
MMOBEPXHOCTEN
TE€OMETPHUECKUX TEII C
MIpUMEHEHHEM (HOPMYIT;
BBIYUCIISITH PACCTOSIHHS U YTJIBI B
MIPOCTPAHCTBE.

B noBcenHEBHOM KHU3HU U IIPH

HU3YyUCHUU NPYTUX NPECIMETOB:

HCIIOJIF30BaTh CBOMCTBA
reOMETPUUYECKUX PUTYp IS
pelIeHus 3a1a4
MPaKTUYECKOT0 XapakTepa u
3a/1a4 U3 JIpyrux odnacreit
3HAHHI

TeopeM u  dopmyn  aus
peleHws 3a1a4;

yMeTb  (opMynIHMpoOBaTh U
JIOKa3bIBaTh TEOMETPUYECKUE
YTBEPKICHHUS;

BIIIETh HOHATUAMH
CTEpPEOMETPUH: npu3Ma,
napajuleenune], IHpaMuaa,
TETpasap;

UMETh  MpejacTaBiIeHUs 00
aKCHOMax CTEpEeOMEeTpUU |
CIIEICTBUAX W3 HUX M yMETh
NPUMEHSTh MX TPH pPEHICHUU
3ajay;

YMETh  CTPOUTH  CEYCHUS
MHOTOT'PaHHHKOB C
VICTIONIb30BAaHUEM  Pa3JIMYHBIX
METO/I0B, B TOM 4YHCIE U
METO/1a CIIE/I0B;

UMETh  TPEJICTaBICHUE O
CKPEUIMBAOIINXCA TPSIMBIX B
OpOCTPaHCTBE U yMETh
HAXOJUTh YTOJI M PAcCTOSIHHE
MEXIY HUMH;

MPUMEHSATH  TEOPEMBI 0
MapayieIbHOCTH  TIPSIMBIX U
IUIOCKOCTE B TMPOCTPAHCTBE
MIPH PEIICHUN 3a7ad;

yMeTh IPUMEHSATh
napauIeIbHOe
MIPOEKTHUPOBAHNE ISt
n300paxeHus: GUryp;

yMETh IPUMEHSTh

MEPIEHIUKYJIIPHOCTH NPSAMOM
U TUIOCKOCTH MpU pEleHUun

HMETh  TMPEACTaBICHUE O
Kacaronmxcsi  chepax H
KOMOMHAIIMK TeJI BPaIleHUs
U yMETh NMPUMEHATh UX NPHU
pelIeHUH 3a]1a4;

MPUMEHSATh MPHU  PEIICHUU
3ama4 popMyIsly pacCTOSHUS
OT TOYKH JIO IIJIOCKOCTH,
BJIAJICTh pa3HbIMU
crioco0aMu 3aaHus MPSIMOU
YpaBHEHUSMH U  YMETh
MPUMEHATh MPU  PEIICHUU
3aJa4;

MPUMEHSATh MPU  PEIICHUU
3aJlad U J0Ka3aTelIbCTBE
TEOPEM BEKTOPHBIA METOJ U
METO/Jl KOOpAMHAT;

UMETh IMpe/CTaBiICHHE 00

aKcruoMax o0BeMa,
IPUMEHSTh bopMmybl
00BEMOB  IPSIMOYTOJIBHOTO

napajjesenunena, MpU3MBbl
U TTUPaMUJIBI, TETPadpa MpH
peLIeHNH 3a]a4;

NPUMEHSTh  TEOpeMbl 00
OTHOLIEHMSIX 00BEMOB IpHU
peLeHNH 3aa4;

NPUMEHSATh WHTETpaj  JUIs

BBIYUCIICHUSI O0BEMOB H
ITOBEPXHOCTEN Teln
BpaIlCHHUS, BBIUUCIICHUS
TJIOTIA TN chepuyeckoro

nosica U oObeMa MIAPOBOTO
CII04;

UMCTb MMPCACTaBJICHNUC 0




3a/1a4;

BJIAJIETh HOHSTUSIMU
OpPTOTrOHAJILHOE
IIPOEKTUPOBAHUE, HAKIOHHBIE
U UX TPOEKIUH, YMEThH
IPUMEHATh TEOPEMY O Tpex
MEpIEeHIUKYIIApax npu
peuieHuu 3a1ay;

BJIAJIETh HOHSTUSIMU

paccrostHue Mexay purypamu
B IPOCTpaHCTBE,  OOIUI
HEPIECHIUKYIIAP IBYX
CKPEILMBAIOIINXCS MPSAMBIX H
YMETh IPUMEHATH WX IIPHU
pELIEHUN 3a7ay4;

BJIaACTh IIOHATHUEM yroJi
MEXAY NPAMOU U IIIOCKOCTBIO
U yMETb IPUMEHATH €ro IpH
pelIeHnH 3a/1ay;

BJIAJICTh HOHATUSAMHU
JBYIpaHHBI  yroj,  yroi
MEXIY IJIOCKOCTSIMH,
HepHeHIUKYIIpHbIE

IJIOCKOCTH u yYMETh

NPUMEHSTh WX TPH PEIICHUU
3a/1a4;
BJIAJICTh TOHATUSAMH TPU3MA,

rapajuieIIeIuIe | 51
IIPUMEHSATH CBOMCTBA
napajuienenumnesa pu
penieHny 3a1ay;

BJIAJIETh MIOHATHUEM
IIPSIMOYTOJIbHBIN

napaiesIenumnes "

NPUMCHATHL €ro Npru pCIICHUU

JABMKCHHUAX B IIPOCTPAHCTBE!

napauleJbHOM  IIEPEHOCE,
CUMMETPUHA  OTHOCHUTEIIBHO
IIJIOCKOCTH, LIEHTPAIbHOU
CUMMETPUH, IIOBOPOTE
OTHOCUTEIIBHO IPSIMOiA,
BUHTOBOM CUMMETpHH,

YMCTh IIPUMCHATH HX TIIpH
PEIICHUN 3ada4;

UMETh  NPEJICTaBICHHUE O
IJIOMaAM  OPTOTOHAJIBHOM
MIPOEKLUU;

UMETh  NPEJICTaBICHHUE O
TPEXTPaHHOM u
MHOTOIPAaHHOM  yIjie U
[IPUMEHSATH CBOMCTBA
MIJIOCKUX YIJI0B

MHOTOTPAaHHOTO  yIja IpH
pelLeHNH 3aa4;

NUMCETH MMpEaACTaBICHUA (0]
npeoOpa3oBaHuM  MOA00US,
TOMOTETHH u yMETh
IIPUMEHSATH UX NPU PELICHUU
3ajiay;

YMETh pelarh 3axadyd Ha
TUIOCKOCTH METOAaMHU
CTepeOMeTpuH;

YMETh MPUMEHATH (POPMYIIbI
00BEMOB  TpU  pElICHUU
3a1a4




3a]a4;

BJIAJICTh MMOHSITHSIMH
NUpaMuaa, BUIbI [HUPAMUL,
3JIEMEHTBHI MpaBUILHON
MHPAMUBI u YMETh

IPUMEHATh UX IPU pPEUICHUU
3azay;

UMETh  IIPEACTABJICHHE O
TeopeMe Jilepa,IpaBUIIbHBIX
MHOTOTPaHHUKAX;

BJIAJECTh IOHSATHEM ILJIOLIATN
MMOBEPXHOCTEN
MHOTOIPAaHHUKOB H  yYMETh
IPUMEHSATh €r0 MPU PEUICHUU
3azay;

BJIAJCTh IOHATUSAMU  Teja
BpaiieHus: (IUIMHIpP, KOHYC,
map u cdepa), UX CEYEHHUS U
YMETh MPUMEHATh HX MpHU
pelIeHNH 3a]1ay;

BJIaACTh INOHATHUAMHA
KaCcaTCIbHBIC MpsIMbIC nu
IIIIOCKOCTH n YMCTb

OPUMEHATh U3IPU  PEHICHUU
3ajay;

UMETh  MpEJCTaBIEHUs O
BIIMCAHHBIX W  ONHCAHHBIX
chepax U yMeTb HPHUMEHSTH
UX MPU PELIeHNH 33/1a4;
BJIaA€Th ITOHATHUAMU O6T)€M,
00beMbl ~ MHOTOIPaHHHKOB,
TCJI BpallCHUA W TIPHUMCHATH
UX MPU PELIeHNH 3a/1a4;
UMETh  TPEJACTaBICHHE O
pasBepTke LIWJIAHIpA il




KOHYCa, 101N
MIOBEPXHOCTH LWJIMHIApAa W
KOHYyCa, YMETb IIPUMEHATh UX
[P pELICHNH 3a]1a4;

— WMETb  NPEIACTABICHHE O
wiomaau cdepel M yMeTh
IIPUMEHSTH €r0 MPH PELIEHUU

3a]a4;

— YyMeThb pemiarb 3ajJadyd Ha
KOMOHWHAIINHU
MHOTOI'PaHHHKOB 51 Ten
BpAICHUS;

— UWMETh  TPEACTABJICHHE O

noJ00MU B TIPOCTPAHCTBE U
yMeTh pemiarh 3agadyd  Ha
OTHOIIICHUE 00BEMOB u
II0IIAAEH IIOBEPXHOCTEN
no1I00HbBIX (uryp.

B moBceTHEBHOM )KH3HU H ITPU
U3YYEHUU APYTUX MPEAMETOB:

— COCTaBIIATh c
HMCII0JIb30BaHUEM CBOMCTB
reOMETPUYECKUX buryp
MaTeMaTHYeCcKhe MOJECIH I
peLeHus 3ajay
MPAKTUYECKOr0 XapakTepa |
3aja4 u3 CMEXHBIX
AUCIUIIIINH, HNCCJICOA0OBATH
MOJIyYEHHBIE MOJICIH! u

MHTEPIPETUPOBATH Pe3yIbTaT

BekTopsl 1
KOOpAHHAT
bl B
MPOCTPAHCT
Be

OnepupoBatb Ha 06a30BOM
YPOBHE MOHITHEM JI€KAPTOBBI
KOOpJMHATHI B POCTPAHCTBE;
HaXOJUTb KOOpPJMHATHI
BEpIINH Ky0a u

OnepupoBathb MMOHATHIMHA
JIEKapTOBbl  KOOPJMHATHI B
MPOCTPAHCTBE, BEKTOD,
MOJYJIb BEKTOpa, PAaBEHCTBO
BEKTOPOB, KOOPJUHATHI

- BJ'Ia)ICTB MOHATUAMU BCKTOPLI
" UX KOOPAUHATBI;

— YMCTH BBIIIOJHATE OIICpaluu
HaZl BEKTOpaMU,

— HCIIOJIB30BaTh CKaJIIpHOC

JlocTrxkeHne pe3ybTaToB

paznena ll;

—  HaxOIWTh 00BeEM
napaiesienumne1a u
TeTpa’Ipa, 3aJaHHBIX




IIPSAMOYTOJIBHOTO BEKTODA, yroJ MEKIY IIPOU3BEIEHUE BEKTOPOB IIPU KOOpAMHATAMU CBOUX
napajuiesaenumnena BEKTOPAMH, CKaIIIpHOE pelIeHuy 3a1ay; BEpLINH;
IIPOU3BEICHUE BEKTOPOB, MPUMEHSATH ypaBHEHUE 3a/1aBaTh IPSAMYIO B
KOJUIMHEApHbIE BEKTOPBI, IIJIOCKOCTH, bopmyy IIPOCTPAHCTBE;
HaxOJUTh PACCTOSHHE MEXIY paccTOsiHUS MEXKIAy TOYKAMH, HaxoJUTh pPACCTOSAHHE OT
IBYMsI ~ TOYKaMH,  CyYMMY yYpaBHEHUE cdepbl pu TOYKM [0 IUIOCKOCTH B
BEKTOPOB M  IIPOU3BEICHUE pelIeHuy 3a1ay; cUCTeMe KOOP/IMHAT;
BEKTOpa Ha YHCIO, Yroll IIPUMEHATE BEKTOPHI U METOJ HaxOJ/IUTh paccrosiHue
MEXKy BEKTOPaMHU, CKaJISIPHOE KOOpJIMHAT B THPOCTPAHCTBE MEXIY CKpPEIIUBAIOIUIMUCS
IIPOU3BEJICHUE, PACKIIAbIBATh IIPY PELIECHUN 3a/1a4 NpSMBIMHM,  33JlaHHBIMH B
BCKTOP o ABYM CHUCTEME KOOpJAHHAT
HEKOJUIMHEAPHBIM BEKTOpPaM;
3a/1aBaTh IIJIOCKOCTH
YpaBHEHUEM B JIEKapTOBOMU
CUCTEME KOOPIMHAT;
pemath NOpOCTEHIIME 3ahadd
BBE/ICHUEM BEKTOPHOI'O
Oaszuca
HUctopus OnuceIBaTh OTJICIIbHBIC [IpencraBnsaTe BKJIa[ HNmers  mpencraBienne o | JOCTHXXKeHUE pe3ynbTaToB
MaTeMaTHK BBIJIAIONITUECS  PEe3YJIbTaThI, BBIJJAIOIUXCS MAaTEMaTHKOB B BKJIQJIE BeTaronmxcs | paszgena |l
" MIOJIyYEHHBIE B XOJI€ Pa3BUTHUS pa3BUTHE MaTEMATUKU U UHBIX MaTeMaTUKOB B  pa3BUTHUE
MaTE€MaTHUKHU KaK HayKH; Hay4yHBIX o0JacTel; HayKU;
3HATh IIPUMEPBI IIOHUMATh POJIb MAaTEMATUKH B IIOHUMAThb POJIb MATEMATUKH B
MaTE€MaTU4YECKUX OTKPBITUM U paszsutuu Poccun passutuu Poccun
UX aBTOPOB B CBS3H C
OTCUYECTBEHHOW U BCEMUPHOU
HUCTOpPHEN;
[IOHUMATb POJIb MAaTEMaTUKH
B pa3zButuu Poccun
MeToabl IIpuMeHATH U3BECTHBIC Hcnons3oBars OCHOBHBIE Hcnons3oBars ocHoBHble | JlOCTHIKEHHE PE3YIbTATOB
MaTeMaTHK METO/IbI pu peLeHnn METObI JI0Ka3aTeIbCTBa, METO/IbI JI0Ka3aTeNbCTBa, pazznena |l;
/| CTaHJAPTHBIX MIPOBOJIUTH JI0KA3aTEIbCTBO U MPOBOJUTH JOKA3aTEIbCTBO U | MPUMEHATh MAaTCMATUYCCKUE

MaTeMaTHYeCKuX 3a]ay;
3aMeyaTh U XapaKTepu30BaTh
MaTeMaTH4eCKue

BBIIIOJIHATDH OIIPOBEPIKCHUC,
IMPUMEHATH OCHOBHBIC MCTOABI
PEIICHUA MaAaTEMAaTHUYCCKUX

BBITIOJIHATDH OIIPOBCPIKCHUC,
IPUMCHATE OCHOBHBIC MCTO/IbI
PECHICHUA MaTEMaTUYICCKHX

3HaHUS K HCCIIEIOBAHUIO
OKPYXKArOIIeTo MUpa
(MozenTMpoBaHue




3aKOHOMEPHOCTH B
OKpYyKaroleun
NENCTBUTENBHOCTY;
HPUBOJIUTH IIPUMEPEI
MAaTEMATUYCCKUX
3aKOHOMEPHOCTEH B MPHUPOJIE,
B TOM quciie

XapaKTepU3YIOIINX KPacoTy U
COBEPULIEHCTBO OKPYKAIOLIETO
Mupa u MIPOU3BEICHU I
HCKYCCTBa

3a1a4;
Ha OCHOBE MAaTEMaTH4YeCKUX
3aKOHOMEPHOCTEH B IIPUPOJIE
XapaKTepu30BaTh KpacoTy H
COBEPUICHCTBO OKPYKAIOILEro

Mupa u pOU3BeIeHUN
HCKYCCTBA;

MIPUMEHSITh npocreifime
MpOorpaMMHbIE  CpeACTBa H
AJEKTPOHHO-
KOMMYHHKAITUOHHBIE CHCTEMBI
npu perieHun

MAaTEMAaTHYCCKHUX 3aJa4

3ajay;
Ha OCHOBE MAaTeMaTUYECKUX
3aKOHOMEPHOCTEN B IPUPOAC
XapaKTepu3oBaTh KpacoTy H
COBEPUICHCTBO OKPY>KAIOLIEr0

Mupa u MIPOU3BEICHUN
HCKYCCTBA;

IPUMEHSTh MIpOCTENIIHe
OporpaMMHBIE  CpelCTBAa H
3JIEKTPOHHO-
KOMMYHHUKAI[HOHHBIE CHUCTEMBI
npu pelieHun

MaTEeMaTUYECKUX 3a1ad;
II0JIb30BAaThCS  NPUKIIAIHBIMU
IIPOrpaMMaMi ¥ IpOrpaMMaMu
CUMBOJIBHBIX BBIYMCIICHUHN JIS
UCCIICIOBaHU
MaTeMaTU4YeCKUX OObEKTOB

(bU3NYECKUX MPOLECCOB,
3a]1a4l SKOHOMMKH )




2. COAEP)KAHME YYEBHOI'O ITIPEJJMETA

«AJredpa ¥ Ha4aJ1a MATEMATHYECKOI0 AHAJIM32a»
10 knacc (yriry0s1eHHbI YPOBEHb)

JeanmocTb yuce

[Tonsatne nenumoctH. J[enmMMOCTh CymMMBbl U Ipou3BeneHus. [lenenue ¢ ocratkoM. IIpusHaku
nenumocty. CpaBHeHus. PenieHue ypaBHEHH B LENbIX YHUCIIAX.

MHoro4/ieHbl

MHorounensl or oaHoro mnepemeHHoro. Cxema ['opHepa. MuorouneH P(X) u ero KopeHs.
Teopema Be3y. Anrebpanueckue ypapHeHus. JeaumocTs ABywieHoB X+ a"Ha X+a. CuMMeTpHYecKue
MHOTO4JIEHBI. MHOTOWIEHBI OT HECKOJIBKUX IepeMEHHbIX. DOpMyIbl COKpPAIIEeHHOTO YMHOKEHUS AJIs
crapmux creneneil. bunom Herotona. Cuctembl ypaBHEHUN.

CremneHb ¢ AeliCTBUTEIbHBIM NI0KA3aTeJIeM

HeiictButenbHble  yHcha.  beckoHeuHo — yObIBalomias  TreoMETpUYecKas  MpPOrpeccus.
Apudmernueckuii KOpeHb HaTypaibHOH cTerneHu. CTeneHb C HATypalbHBIM M JACHCTBUTEIHHBIM
MMOKA3aTEeISIMU.

Crenennast pyHkuus

Crenennas ¢yHkius, ee cBoiictBa u rpaduk. Bzaumuo oOpatable ¢yHkiuu. CroKHbBIE
¢bynkuuu. J{poGHo-nmuHeitHas QyHKusa. PaBHOCHIIBHBIE ypaBHEHHS I HepaBeHCTBa. MppannonanbHbie
ypaBHeHus1. ppaloHanbHble HEPABEHCTBA.

IHokazaTenbHast GyHKUUA

[TokazarenpHas QyHkuus, ee cBoiicTBa U rpaduk. [lokazaTenbubie ypaBHenus. [lokazaTenbHbie
HepaBeHcTBa. CHCTEMBI T0Ka3aTeIbHBIX YPaBHEHUI U HEPABEHCTB.

Jlorapudpmuyeckasi pyHKumus

Jlorapudmer.  CpoiictBa  siorapudmMoB.  JlecATHYHBIE W  HATYpPaJIbHBIC  JIOTAPHU(MBIL.
Jlorapudmuueckas  QyHknus, ee cBodcTtBa W rpaduk. Jlorapudmuueckue —ypaBHEHHS.
Jlorapudmuaeckre HepaBeHCTBA.

Tpuronomerpuuyeckue popmMyJibl

Panuannas mepa yria. [loBopoT Touku BOKpYr Hauana koopauHat. OmnpeneineHHE CHUHYcCA,
KOCHHYCa, TaHreHca yrja. 3HaKM CHUHYyCa, KOCMHYyCa M TaHI'€HCAa. 3aBHCHUMOCTb MEXIY CHHYCOM,
KOCHMHYCOM U TaHI€HCOM OJHOI'0 M TOrO K€ yria. Tpuronomerpuuyeckue Toxjaectsa. CHHYC, KOCUHYC
Y TAHT'€HC YIJIOB o U —0.. PopMyiibl ciokeHuss. CuHyc, KOCUHYC ¥ TAHT€HC JIBOMHOIO yTJa.

CuHyC, KOCUHYC W TaHI'€HC MOJOBHHHOrO yria. @opmynsl npuseneHus. Cymma u pa3HOCTb
cuHycoB. CyMMa U pa3HOCTb KOCUHYCOB. [Ipon3BeieHIE CHHYCOB U KOCUHYCOB.

Tpuronomerpnueckne ypaBHeHUs

VpaBHeHusi COSX = a, SINX = a, tgx = o. TpuroHoMeTpHuecKue ypaBHEHHs, CBOASIIUECS K
anredbpanveckuM. OJHOpPOAHBIE W JIMHEHHBIE YypaBHEHHA. MeToabl 3aMeHbl HEM3BECTHOTO U
pasjoKeHUsT Ha MHOXUTENUW. METoJ OLEHKHM JI€BOM M IpaBOM YacTel TPUTOHOMETPUYECKOIO
ypaBHeHHUs. CHCTEMbI TPUTOHOMETPUUECKUX yYpaBHEHUH. TpUroHOMETpHUECKHE HEPABEHCTRA.

IMoBTOpenue. Pemenue 3axaq

Crenenp c aeiicTBUTENbHBIM MoOKazareneM. CreneHHas (yHkuusa. [lokazarenbHass (QyHKIMS.
Jlorapudpmuueckas pynkuus. Tpuronomerpuueckue Gopmyisl. TpUroHomMeTpuueckue ypaBHEHUS

11 knacc (yriry01eHHbIH YPOBEHB)

Tpuronomerpuyeckue pyHKIUH

OO6nacte ompesnereHUss U MHOXKECTBO 3HAUYEHUH TPUTOHOMETPUYECKHUX (QYHKUUH. YeTHOCTS,
HEYETHOCTb,  MEPUOAMYHOCTb  TpUTOHOMeTpuueckux  (pynkuuid. CBoilctBa U rpaduku
TpUroHOMeTpHUYeCKUX (PyHKIUN. OOpaTHbIE TPUTOHOMETPHUECKUE (PYHKITUH.

IIpousBoaHAasA U ee TeOMETPUYECKUM CMBICJI

IIpenen nocnenoBatensHocTH. Ilpenen dynkuuu. HempepsiBHOocTh (yHKImu. OmnpeneneHue
npou3BogHoi. [IpaBuna muddepenumpoBanus. [IpousBognas crenenHoi ¢yHkuuu. [IpomsBoHbIE
3JIEMEHTapHBIX QYHKIMNA. [ 'eoMeTpruiyeckuil CMBICI IPOU3BOIHOM.

IIpyMeHeHne NPOM3BOAHOM K HCCJIEI0BAHUIO (PYHKIMH

Bospacranne u yObiBaHue ¢yHKIMH. DKcTpemyMmbl ¢yHkuuu. HanOombiee ¥ HauMeHbIlee



3HaueHus: ¢pyHkuuu. [IpomsBogHas BTOpOro mopsjaka, BHITYKJIOCTh U TOouku mneperuda. [Toctpoenue
rpaduKoB QYHKIHI.

IlepBooOpa3Hasi U MHTErpa

[TepBooOpaznas. [IpaBuna HaxoxaeHus nepBooOpa3HbiX. [lomans KpUBOJIMHEMHON TpaIleluu.
WuTerpan u ero Beiuucienue. Boryncnenue miomaaei ¢uryp ¢ nmomouiso uHrerpainos. [Ipumenenue
MHTETPAJIOB JJIs pelieHus Gpusnueckux 3angad. [Ipocreitmme quddepeHpaibabple ypaBHEHHS.

KomOunaropuka

Marematnueckass uHAykuus. IIpaBwiio mnpousBeneHus. PasMelieHuss ¢ MOBTOPEHUSIMH.
[TepectanoBku. Pazmenienus 6e3 moBropenuii. Coueranus 6e3 mopropeHuii u OmHoMm HproToHa.

JJiIeMeHTbI TEOPUH BEPOSITHOCTE

BepositHocTh coObITHSI. ClIO)KEHHE BEpOSTHOCTEH. YCIOBHAas BEPOSITHOCTh. He3aBUCUMOCTH
coObITHI. BeposiTHOCTh MPON3BEICHNS HE3aBUCUMBIX coObITHI. Dopmyna bepryin.

KomnuiexkcHblie uncia

OnpeneneHne KOMIUIEKCHbIX uuncel. Clo)KeHHME W yYMHOKEHHE KOMIUIEKCHBIX —YHCElL.
KomiuiekcHo conpspkeHHble ynciaa. Moayiab KOMIUIEKCHOTO uyncia. Onepalnuy BHIYUTAHUS U JCJICHUS.
['eomeTpuueckas HHTEpIpETalUsl KOMIUIEKCHOTO yucia. TpuroHomerpuueckasi (hopmMa KOMIUIEKCHOTO
quciaa. YMHOXKEHUE M JISTICHHE KOMIUIEKCHBIX YHCEN, 3alMCaHHBIX B TPUTOHOMETPUYECKOH (opme.
®opmyna Myaspa. KBajgpaTHoe ypaBHEHHE C KOMILJIEKCHBIM HEM3BECTHBIM. 3BieueHue KOpHs W3
KOMIUIEKCHOTO ynciia. AireOpandyeckie ypaBHEHHUS.

YpaBHeHNsI H HEPABEHCTBA C IBYMS NlepeMEeHHbIMU

JIuneliHble ypaBHEHMS M HEPABEHCTBA C JBYMs IlepeMEHHbIMHM. HenuHenHble ypaBHEHHS U
HEpPaBEHCTBA C JIByMs IIE€PEMEHHbIMU. YPaBHEHHUS W HEPABEHCTBA C JIByMs [E€PEMEHHBIMH,
coJiepaKallye mapaMeTpsl.

HTorosoe noBropeHue Kypca ajare0pbl 1 Ha4ajJa MATEeMATHY€CKOr0 aHAJIN3a

Tpuronomerpuueckne ¢yHkuuu. IlpomsBomHas u ee reomMerpuueckuii cmeici. llpumenenue
MIPOM3BOJIHOM K HccienoBaHuio ¢yHkiui. [lepBooOpasHas u uHTerpan. Y paBHEHHs] U HEPABEHCTBA C
rapameTpamH.

I'eomeTpus (6a30Bblil ypoOBeHb)

IToBTropenue. Penenune 3aa4 ¢ UCIOJIb30BaHUEM CBOMCTB (UTyp Ha IUIOCKOCTH. Pemenue 3anau
Ha JI0Ka3aTeNbCTBO U IIOCTPOCHHUE KOHTPHPUMEPOB. [IpuMeHeHne NMpOoCTEHIINX JIOTMYECKUX ITPaBUIl.
Pemenne 3ama4y ¢ HCIOIB30BAHMEM TEOPEM O TPEYrOJIBHUKAX, COOTHOLIEHUN B IPSMOYTOJIBHBIX
TPEYroJbHUKaX, (DaKTOB, CBSI3aHHBIX C YETHIPEXyrojbHUKaMU. PerieHue 3agad C HCIOJIb30BAHUEM
(bakTOB, CBA3aHHBIX C OKPYXXHOCTSAMHU. PelieHue 3a1ay Ha U3MEPEHUS Ha IMIOCKOCTH, BBIYMCICHHS
JUIMH ¥ IuIomajei. Pemenue 3axad ¢ MoMOIIBI0 BEKTOPOB M KOOPAUHAT.

Harnsannas crepeomerpus. Ilpusma, napaienenunes, NUpaMuia, TETPadIp.

OcCHOBHBbIE MTOHATHS TEOMETPUN B IPOCTPAHCTBE. AKCHOMBI CTEPEOMETPUH U CIIEACTBUS U3 HUX.
[TonaTne 06 akCHOMAaTUYECKOM METO/IE.

Teopema Menenas i terpasapa. lloctpoenne cedeHuii MHOIOTPaHHUKOB METOJOM CIIEJIOB.
entpansHO€ npoekTupoBanue. IloctpoeHne ceueHnii MHOTOIrpaHHUKOB METOIOM IIPOEKIUH.

CkpeuuBarouiecs: npsiMble B IPOCTPAHCTBE. YTON MEXAYy HUMHU. MeTonpl HaXO0XICHUS
PacCTOSHUI MEX]y CKPELIMBAIOLIMMUCS NPSMBIMH.

Teopembl 0 mapaIenbHOCTH MPSAMBIX M IUIOCKOCTEM B npocTtpaHcTBe. [lapannensHoe
MPOEKTUPOBaHKE U H300pakeHue puryp. ['eomerprueckue MecTa TOUEK B MPOCTPAHCTBE.

[lepneHuKyIApHOCTD NPSIMON M IIIOCKOCTH. OPTOroHANIBHOE NMpOeKTUpoBaHUe. HakiloHHbBIE 1
npoekuuu. TeopeMa o Tpex NEepIeHIUKYIIIpax.

Bunsr terpasapoB. OpTOLEHTPUYECKHM TETpa’]p, KapKacHBIM TeTpa’lp, pPaBHOIPAHHBIN
teTparp. [IpsamoyronbHblil TeTpasap. Meanansl U OuMenaHbl TETpadpa.

JlocTpanBaHue TETpasapa A0 NapauleIeIueIa.

Paccrosnuss mexnay ¢urypamu B mpocTpaHcTBe.  OOmMH  MEpHeHAMKYIAp  JABYX
CKpELIUBAIOIINXCS MPSMBIX.

VYrusl B npoctpaHcTBe. IlepnenaukynsapHsle mIockocty. [lmomans opToroHaabHON MPOSKLIUH.
[lepnenukynspHoe ceyeHue MNpU3Mbl. TpexrpaHHbIi M MHOTOrpaHHbIM yron. CBoicTBa MIOCKHX



YIJI0B MHOTOTpaHHOro yria. CBOICTBa MJIOCKUX U JBYTPAHHBIX YIJIOB TpEXTpaHHOro yria. Teopemsl
KOCHHYCOB U CUHYCOB JIJISl TPEXTPAHHOTO YTJIa.

Bunsl mHororpanHukoB. Pa3BepTku MHororpaHHuka. Kpardaidiine myTH Ha IOBEPXHOCTH
MHOT'OTpaHHUKA.

Teopema  Diinmepa.  [IpaBuiabHble  MHOTOrpaHHHMKU.  JIBOMCTBEHHOCTh  MPABUIIBHBIX
MHOT'OTPaHHUKOB.

[Tpusma. Ilapamnenenunexn. CpoiicTBa mapaienenunena. [IpsMoyrojabHblii napauieaenumnes.
HaxoHHbIE TPU3MBI.

[Mupamunga. Buasl nupamua.  OieMeHTbl  NpaBWwiIbHOM  nupamuabl. [lupamuasr ¢
PaBHOHAKJIIOHEHHBIMU peOpaMH U IPaHsIMHU, UX OCHOBHBIE CBOMCTBA.

[Tnomanu moBepXHOCTEH MHOTOIPAHHUKOB.

Tena Bpaienus: UUIUHADP, KOHYC, map u cepa. Cevenus nuauHApa, KoHyca u mapa. [laposoii
CErMEHT, IIapOBOM CIIOM, MIAPOBOM CEKTOp (KOHYC).

YcedeHHas mupaMu/ia U yCEUEHHBIN KOHYC.

DneMeHTHl cepudeckoit reomerpun. Konnueckne ceueHusl.

Kacarenbnble npsmMble U 1iockocTH. Brnucanneie n onucanusie cdepsl. Kacarommecs cdepsl.
KoMOuHammu ten BpanieHus.

Bextopsl u koopauHatel. CymMma BEKTOPOB, YMHOXKEHHE BEKTOpa Ha YHUCIO. YTOI MEXIY
BekTopaMu. CKaJsipHOE MPOU3BEICHHE.

VYpaBHenue miockoctr. DopMyna pacCTOSHUSI MEXIy ToukaMu. YpaBHeHHe chepbl. Dopmyna
PAcCTOSIHUS OT TOYKHU 10 IIOCKOCTH. CriocoObl 3a1aHus MIPSIMON YPaBHEHUSIMHU.

Pemenne 3amad U J0Ka3aTeNbCTBO TEOPEM C IMOMOIIBIO BEKTOPOB M METOJOM KOOPAMHAT.
DJeMEeHThI T€OMETPUU Macc.

[Tonstne obwvema. OO0BEMBI MHOTOrpaHHUKOB. OObeMbI Ten BpalleHHs. AKCHOMBI 0O0beMa.
BreiBox hopmysn 00beMOB MPSMOYTOIBHOTO MapaiIesIeuIeaa, MPU3Mbl H UpamMuabl. DopMyItbl s
HaXO0XJACHUA 00beMa TeTpadipa. TeopeMbl 00 OTHOLICHHUSIX 00BEMOB.

[IpwtoskeHuss UHTETpaJia K BBIUMCICHHIO 00OBEMOB M IOBEPXHOCTEH Ten BparieHus. [lnomane
cepuueckoro nosica. O6bveM mapoBoro ciost. [[pumenenne o0beMOB P PEIISHUN 33/1a4.

[Tnomane chepsr.

Pa3Beprka nunuHapa u konyca. [lnomans moBepXHOCTH HUIMHIPA U KOHYCA.

KoMOuHammm MHOTOTpaHHUKOB M TEJT BPALICHUS.

[Tono6ue B mpoctpancTBe. OTHOIIEHUE 0OBEMOB U TUIOINIA/IEH TOBEPXHOCTEH MOAOOHBIX QUTYD.

JIBrOKeHUsS B TMPOCTPAHCTBE: MapajlIeIbHBIA MEPEHOC, CUMMETPHUS OTHOCHUTEIHHO TUIOCKOCTH,
LEHTpalbHasi CHMMETPUS1, TOBOPOT OTHOCUTENBHO MPSMOM.

[IpeoOpazoBanne momobusi, roMoTeTHs. PereHue 3amad Ha IUIOCKOCTH C HCMOJIb30BAHHEM
CTEPEOMETPUUYECKUX METOJIOB.

10 kmace

AKCHOMBI CTEPEOMETPHH M UX MPOCTeIIne CJIeICTBUA

OCHOBHBIE TIOHATUS CTEPEOMETPUU. AKCHOMBI CTEPEOMETPUM M HX CBSA3b C aKCHOMaMH
wiaHuMeTpur. CylllecTBOBaHUE IJIIOCKOCTH, MPOXOAIIEH uyepe3 JaHHYI0 NPSIMYI0 U JIaHHYIO TOUKY.
3ameuanue Kk akcuome 1. Ilepeceuenme mnpsaAMoN ¢ IUIOCKOCTBIO. CylECTBOBaHHE IUIOCKOCTH,
MIPOXOAAIIEH Yepe3 TP TaHHbIC TOUKH.

IMapanieJbHOCTh NPAMBIX M IJIOCKOCTEH

[TapamnensHble npsimple B mpocTpaHcTBe. [lpm3Hak mapamiensHOCTH npsmbiX. [IpmsnHak
NapaJuIeIbHOCTH  IpsIMOM M TuIOCKOCTH. Ilpu3Hak mnapamiensHocTH 1uiockocTed. (CBolicTBa
napajuleIbHOCTH  TUIOCKOocTed. M300pa’keHue MpOCTPaHCTBEHHBIX (GUIYp Ha IUIOCKOCTH U €ro
CBOMCTBA.

IlepnieHAUKYJISIPHOCTH NPSAMBIX H IJIOCKOCTEH

IlepneHUKYIAPHOCTE NPSMBIX B MPOCTpAaHCTBE. IIpu3HAK NEPHEHIUKYIAPHOCTH IPSIMOM U
mI0ockocTH. CBOWMCTBA NEPNEHAUKYIIPHOCTH NMPSAMOM M ITOCKOCTH. [lepnenauKkyisap u HakJIOHHas K
mIockocTd. Teopema O Tpex mnepneHAuKyinsapax. lIpu3Hak MNeprHeHIUKYIAPHOCTH IIIIOCKOCTEM.
PaccrosiHne Mexly CKpeMBaOIMMUCS MPSAMBIMU. [[puMeHeHrne OpTOroHATBHOIO MPOEKTUPOBAHUS B
TEXHUYECKOM YEPUYECHUMU.



JlekapToBbl KOOPAUHATHI U BEKTOPHI B IPOCTPAHCTBE

JlexapToBbI KOOpAMHATEI B TpocTpaHCcTBe. PaccrosiHne Mexay Toukamu. KoopauHaTsl cepeuHbl
orpeska. [IpeoOpazoBanne cuMMeTpur B TIpOCTpaHCTBE. JIBHKeHHE B MpocTpaHcTBe. [lapanienpHbii
nepeHoc B mpoctpanctBe. [lomoOue mpocTpaHCTBEHHBIX (UTYp. YTOJI MEXAY CKPEIIMBAIOIIMMUCS
OPSMBIMA.  YTOJII MEXAYy TMpsAMOM M IIOCKOCTBIO. YTON MeXAy IUIocKocTAMH. Ilnomiane
OpPTOTrOHAJILHOM IIPOEKIIMHM MHOTOYrOJIbHUKA. BEKTOpPHI B NpocTpaHcTBe. JelCTBUA HaJ BEKTOpaMu B
IIPOCTpaHCTBE. PaznokeHue BEKTOpa 10 TPEM HEKOMIUIAHAPHBIM BEKTOpaM. Y PaBHEHME IIJIOCKOCTH.

IloBTOpPEHME

AKCHOMBI CTEPEOMETPMM M HX IpocTedimue cnenctsusd. IlapamienbHOCTh MNpsSMBIX U
wiockocTeil. I[lepneHauKynsIpHOCTh NPAMBIX M IIOCKOCTEH. JleKapTOBBI KOOpAUHATBHI U BEKTOPHI B
IIPOCTPAHCTBE.

11 knacc

MHororpaHHMKH

JIByrpaHHBIN U MHOTOI'PAaHHBIN yIuibl. JIMHEHHBIN yroj ABYTpaHHOTIO yria.

Mpmuororpanauku. CedeHuss MHOrorpaHHukoB. lIpusma. Ilpsmas M npaBwiIbHas NPU3MBIL
[Mapamenenunen. Ilupamupa. VYceuenHas mnupamupa. IlpaBunpHas nmpamupga. IIpaBunbHbIE
MHOT'OTPaHHUKHU.

Tena Bpauenus

Tena BpameHus: nUaUHAp, KOHYC, mwap. CedyeHus ten BpameHus. KacaTenbHas INIOCKOCTb K
mapy. Brnivcannble v onycaHHble MHOTOIpaHHUKY. [ToHsITHE Tena n ero NoBEpXHOCTH B TE€OMETPHUH.

O0beMbI MHOTOTPAHHUKOB

[Tonstne 0060 oO0beme. OOBEMBI MHOTOTPAHHHWKOB: MPSMOYTOJIBHOIO ¥ HAKIOHHOTO
napajJiesIenune10B, Ipu3Mbl, nupamuabl. PaBHoBenukue tena. O0beMbl OA0OHBIX TEIl.

O0beMbI M OBEPXHOCTH TeJI BPALLICHUS

O0wem nmIMHApa, KoHyca U mapa. O0beM MIapOBOro cerMeHTa U cexropa. IloHarue miomanu
noBepxHOCTH. [Imomany OOKOBBIX TOBEPXHOCTEH IMIMH/PA U KOHYCA, IJIOUIalb CQEpHI.

IToBTOpEHUE

Pemrenne 3amay  no  mraHumerpuu.  [lapayensHOCTH  NPSMBIX M IUIOCKOCTEH.
[lepneHIUKYIAPHOCTh NPAMBIX M IUIOCKOCTEH. YTOJII MEXIYy MNPSAMBIMH. YTOJI MEXKIAY NpPsSAMON U
IJIOCKOCTBI0. MHOTOrpanHuku. Tena BpameHus.

Yruayoaenune 60a30B0i nporpaMmbl o Mmarematuke ajs 10-11 k.

10 xkaacc — 30 4.

HaunmeHoBanue basa Yriy0aeHHbli OtaenbHbIE BONPOCHI YIJYOJIeHUs
pasaena (KoIM4ecTBO Kypc¢ NPOrpaMMblI
4acoB) (KoJIMYEeCTBO
4acoB)
JeaumMocTh Yuces 0 10 [MonsTre nenmumocTH. JlenmmMocThb

CyMMBI U IIpou3BeeHus. [lenenue ¢
ocrarkoM. [IpusHaku nenumMocTH.
CpaBHenus. Pemienue ypaBHEHM B
LEJIBIX YUCIIAX

MHorou4JieHbl. 0 17 MHorouneHsl oT OJTHOTO
AsredOpanyeckue nepemenHoro. Cxema ['opHepa.
YPaBHEHHS MHuorouned P(X) u ero KopeHs.

Teopema be3y. Anrebpanueckue
ypaBHEHHUA. [lenMMOCTh JBYYJIEHOB
x™t a"ma x+a. CuMMeTpuyeckue
MHOTO4JI€Hbl.  MHOIOWIEHBl  OT
HECKOJIbKUX MEPEMEHHBIX.
DopmyIsl COKPAILIIEHHOT0




YMHOXEHHUS I CTapIINX CTEMEHEH.

bunom HerotoHa. Cucremsl
ypaBHEHUH
Crenennasi pynkuus | 13 15 WppainonanbHble HEpaBEeHCTBA
Tpuronomerpuueckn | 20 21 Pemenue 3aganuii MoBBILIEHHOTO
€ YpaBHEeHHS YPOBHS
11 knacc — 30 4.
HaunmeHoBaHue basa Yriy0neHHblit OtaenbHbIe BONIPOCHI YITyOJIeHUSI
pasaena (Ko1M4ecTBO Kypc NPorpamMMmslI
4acoB) (K014 eCcTBO
4acoB)
Tpuronomerpuueckun | 18 19 Pemenue 3aanuii NOBBIIIEHHOTO
e pyHKuun YPOBHS
IpousBoaHas u ee 19 22 Pemrenue 3aganuii NOBBIIIEHHOTO
reoMeTpuYecKui YPOBHs
CMBICJT
IIpumenenne 14 16 Pemenne 3amaHuii  MOBBIIEHHOTO
NPOM3BOJHOM K YPOBHA
HCCJIeIOBAHUIO
byHkumi
IlepBooOpa3nas u 12 15 Pewienue 3aganuii NOBBIIEHHOTO
HHTerpaJji YpOBHS
Komounaropuka 9 10 Pemenwuie 3a1annii TOBBIIIICHHOTO
YPOBHSI
DJIeMEeHThI TeOPUMn 7 8 Pemenue 3aganuii mOBBIIIEHHOTO
BEpPOSTHOCTE YPOBHs
Kommiekcubie unciaa | 0 13 Onpenenenue KOMIUICKCHBIX
yucen. CHOXKEeHHEe U YMHOXKEHHUE
KOMIUIEKCHBIX uncell. KoMIiekcHo
CONpsDKEHHbIE  yMcia.  Monynb
KOMIUIEKCHOro uucia. Omnepanuu
BBIYMTAHUS u JIEJICHUS.
I'eomeTrpuueckass uWHTEpHIpeTaus
KOMIUIEKCHOTO qucia.
Tpuronomerpuyeckas dopma
KOMIUIEKCHOTO YUCJIa. Y MHOKEHUE
U JeleHUEe KOMIUIEKCHBIX YHCET,
3alMCaHHbIX B
TPUTOHOMETPHUUECKOMN dopme.
®opmyna Myaspa. KsagpartHoe
ypaBHEHHE C  KOMIUIEKCHBIM
HEU3BECTHBIM. [3BieueHnEe KOpHs
u3 KOMILJIEKCHOTO quca.
Anrebpanueckue ypaBHEHUs
YpaBHeHus u 0 6 JluneliHbIe YpaBHEHHS "
HEPaBeHCTBA € ABYMS HEpaBEHCTBa c JIBYMSI
NnepeMEeHHBIMU TIEPEMEHHBIMH. Henunelinbie
YPaBHEHUS U HEPABEHCTBA C ABYMSI
NEPEeMEHHbBIMU.  YpaBHEHUS U
HEpaBEHCTBa c JIBYMSI
MIEpEMEHHbBIMH, coJieprKaliue
rapameTpbl




3. TEMATUYECKOE IINIAHUPOBAHUE
3.1. TemaTu4ecKui miaaH
KJjaacc — 10
ros ooydeHust — 1

BCEro 4acoB / koi-Bo H/4 - 204/6

«AJiredpa U HaYAJIa MATEMATHYECKOT0 AaHAJIM3a»
BCEro 4acoB / KOi-Bo H/4 - 136/4

Tema

KoauuecTBo
4acoB JJI9
0CBOEHHUSI

Kaxxaou
TeMbl/pa3jesa

Jle1uMocTh yucen
[Toustue nenumoctH. JlenMMocTs cyMMBbl M Iipou3BeaeHus. JleneHue c
octratkoM. [Ipusnaku nenumoctu. CpaBHeHus. PelieHue ypaBHEHUi B
LEJIBIX YHCIIax

10

MHorouiensl. Ajiredpanyeckne ypaBHeHust
MHorousnensl oT ogHoro nepeMeHHoro. Cxema I'opHepa. MHorounex
P(x) u ero xopenb. Teopema be3y. AnreOpanueckue ypaBHEHHS.
JlenmumocTh aBy4ieHoB X'+ a"Ha X+a. CHMMETpHYECKHE MHOTOUJIEHEL.
MHoro4jieHpI 0T HECKOIBKHX MEPECMCHHBIX. (DOpMy.IILI COKpamEeHHOIo
YMHOXEHMS U1 crapmux creneHed. bunoMm Herorona. Cucremsl
ypaBHEHUH

17

CreneHsb ¢ 1eHCTBUTEIbHBIM NOKAa3aTeIeM
JeiictButenpHbie ymcia. beckoHeuHO YOBIBarOIIas reoMeTpHYecKas
nporpeccusi. ApudMeTHYEeCKH KOpPEHb HATypalbHOW  CTEHECHH.
CreneHb C HATYpaJIbHBIM U JIEHCTBUTEILHBIM MTOKA3aTEISIMU

10

Crenennasi pyHKums
CrenenHass ¢yHKuus, ee cBoiictBa M rpaduk. BzaumHO oOpaTHBIE
¢byakuun.  Crnoxuele  GyHKuuu. [poOHo-nuHeiHas  QyHKIHS.
PaBHOCWIIBHBIE ~ ypaBHEHUS U  HEpaBeHCTBAa. VppalnoHalbHbIE
ypaBHeHus. MppanmoHaabHble HEPaBEHCTBA

15

IHokasarenbHast GQyHKUIHA
[ToxazarenbHast QyHkuus, ee cBoiicTBa U rpaduk. IlokazaTenbHbie
ypaBHeHus. IlokazarenbHble HepaBeHCTBA. CHCTEMBI MTOKA3aTEIbHBIX
YpaBHEHUHN U HEPABEHCTB

11

Jlorapumnyeckas pyHKuus
Jlorapudmsr. CpoiictBa norapu@moB. JlecsSTUUHBIE W HaTypaJbHbIE
norapudmsl. Jlorapupmudeckas ¢yHKLHs, €€ CBOWCTBA M TIpaduk.
Jlorapudmuueckue ypaBaenus. Jlorapupmuyeckue HepaBeHCTBA

17

Tpuronomerpuyeckue (popmy.abl

Pannannas mepa yria. [IoBOpOT TOYKM BOKPYr Hadajla KOOpIWHAT.
Onpenenenue cuHyca, KOCHMHYCA, TaHTE€HCa yIja. 3HAKH CHHYcCA,
KOCHHYCa M TaHI'€HCAa. 3aBUCUMOCTb MEXJY CHHYCOM, KOCHHYCOM H
TaHI€HCOM OJHOTO M TOrO k€ yIiia. TpUroHOMETpUUECKUE TOXKIECCTBA.
CuHyc, KOCHHYC U TaHT€HC YTJI0B o U —o. DopMyibl criokenus. CuHyc,
KOCHHYC Y TAHT'€HC JBOMHOTO yIJa.

CuHyc, KOCUHYC U TaHT€HC MOJIOBUHHOTO yriia. @opMyIibl IPUBEIACHHUSL.
Cymma u pasHocte cuHycoB. CymMma M pa3HOCTb KOCHHYCOB.

24




[TpousBeneHne CHHYCOB 1 KOCUHYCOB

Tpuronomerpuyeckne ypaBHeHUs
VYpaBHeHust COSX = o, SinX = a, tgX = o. TpuroHomerpuyeckue
ypaBHEHUs, CBoAsmMecs K ainreOpawmdeckuM. OJIHOPOIHBIE |
JTUHENHbIE ypaBHEHUs. MeTo/ibl 3aMEHbl HEU3BECTHOTO U Pa3I0KECHUS
Ha MHOXUTEIU. MeToj OLEHKH JIeBOM MW MpaBOM  4actei
TPUTOHOMETPUYECKOTO ypaBHEHUs. CHCTEMBl TPUTOHOMETPUYECKUX
ypaBHEHUH. TPUTOHOMETPUYECKHUE HEPABEHCTBA

21

IloBTOpPEHME
CremeHb C JACHCTBUTENBHBIM TOKa3zaTeneM. CremeHHas QYHKIHA.
[ToxazarenbHast byHKIHA. Jlorapugmuyeckas byHKIHA.
Tpuronomerpuueckue popmyisl. TpuroHoMeTpuyecKre ypaBHEHHUS

11

Bcero

136

I'eomerpus
BCEro 4acoB / KOJI-BO H/Y - 68/2

Ha3sBanue pa3aesia/Tem

KoanuecTBo
4acoB AJ1s
OCBOEHHE

Kaxaoii
TeMbl/pa3jiesa

AKCHOMBI CTEPEOMETPUM U MX NpocTeiilme caeaCTBUS
OcCHOBHBIE MTOHATHUS CTCPCOMCTPHHU. AKCHOMEI CTCPCOMCTPHU U UX CBA3b
¢ akcuomamu miaHuMeTpuu. CyllecTBOBaHUE IUIOCKOCTH, MPOXOAALICH
yepe3 AaHHYI NPSAMYK0 M JaHHYKO TOYKY. 3aMe4yaHue K akcuome 1.
[lepeceuenne mnpsmon ¢ TUIOCKOCThIO. CyllleCTBOBaHUE TUIOCKOCTH,
MPOXOJAIICH Yepe3 TP JTaHHBIE TOUKH

ITapanienbHOCTH NPSIMBIX M IIOCKOCTEH
[TapannensHbple mpsMble B mpocTpaHcTBe. [Ipu3Hak mnapamienbHOCTH
npsimbIx. [Ipu3Hak napamuienpHOCTH NpSMOM M IIockocTu. [Ipm3Hak
napajuleIbHOCTH IIockocTedl. CBOMCTBA MapajuIeIbHOCTH IJIOCKOCTEH.
N300pakeHre NpOCTPaHCTBEHHBIX (PUTI'Yp Ha MIOCKOCTH U €ro CBOMCTBA

18

IlepneHauKy/ISPHOCTH NPSAMBIX U IIOCKOCTE
[lepneHAUKYIApHOCTH ~ HPSMBIX B IPOCTPAHCTBE. ITpu3zHak
NEePIEeHIUKYJISIPHOCTH npsiMoi u IJIOCKOCTH. CpoiicTBa
NEPNEHIUKYJIAPHOCTH MpsAMOM M IulockocTH. llepnenaukynsp u
HaKJIOHHas K IjockocTu. Teopema o Tpex neprneHaukyispax. [Ipuznak
NEPIEHIUKYIIPHOCTH IJIOCKOCTEM. Paccrostaue MEXIY
CKpellMBalOIIUMUcA  OpsMbIMU.  [IpuMeHeHHME  OpTOTrOHAIBHOIO
IIPOEKTUPOBAHUSI B TEXHUYECKOM YE€pPUECHUN

21

JlekapTOBbI KOOPANHATHI U BEKTOPHI B IPOCTPAHCTBE
JlexapToBbl KOOpIMHATBI B IIPOCTPAaHCTBE. PaccTosiHuE MEXAY TOUKAMHU.
Koopaunatsl cepenunbsl  otpe3ka. I[IpeoOpazoBanue cumMmerpuu B
IpocTpaHcTBe. JIBM>KEHHME B NpocTpaHcTBe. [lapannenbHblil epeHoc B
npoctpanctBe. [lomobue mpocTpaHCTBEHHBIX (uUryp. YTrom Mexay
CKPEIIMBAIOIIUMHUCSA MPSAMBIMUA. YTOJI MEXAY IPSIMOW U IUIOCKOCTBIO.
Yron wexnay mmiaockocTsaMU. [lmomans OpPTOrOHAaIBHOM IMPOEKINU
MHOTI'OYrojbHUKa. BekTopbl B mpocTpaHcTBe. JlelicTBUS HaJ BEKTOpaMu B
nmpocTpaHcTBe. PasnoxkeHne BeKTOpa IO TpPeM HEKOMIUIAHAPHBIM
BEKTOpaM. Y paBHEHHE IIJIOCKOCTH

16

IToBTOpEHHE
AKCHOMBI CTEPEOMETPUH U UX IpocTenme caeacTsus. [lapannenbHocTh




NPSAMBIX U TUIOCKOCTEH. [lepneHauKyIsIpHOCTh MPSMBIX M TJIOCKOCTEH.

JlexapToBbI KOOPIMHATHI U BEKTOPHI B IPOCTPAHCTBE

Bcero
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KJaacc — 11
roJi o0yueHus — 2
BCEro 4acoB / KoJI-Bo H/Y - 198/6

«AJiredpa U HaYaJIa MATEMATHYECKOT0 AHAJIN3Q»
BCEro 4acoB / KOJ-BO H/4 - 132/4

Tema

KoauuecTBo
4acoB JJI9
0CBOEHHUS

Kaxxaou
TeMbl/pa3jesa

Tpuronomerpudeckue pyHKIUH
Ob6nactb OIIpeEICHUS u MHO3KECTBO 3HAYEHUN
TPUTOHOMETPUUYECKUX GyHKIMIA. YeTHOCTS, HEUYETHOCTb,
NEpUOJMYHOCTh TPUrOHOMETpHueckux ¢yHkuui. CBoiictBa u
rpaduxu TPUTOHOMETPUYECKUX GbyHKIUH. OO6patHble
TPUTOHOMETpHUYECKHE (DYHKIIHH.

19

IIpousBoaHas 1 ee reoMeTPHYECKHUH CMBICJI
IIpenen nocnenosarensHocTu. Ilpeaen ¢ynkumu. HempepblBHOCTBH
GbyHKIHN. Omnpenenenue IIPOU3BOHOM. [IpaBuiia
muddepenumpoBanus.  [IpousBogHass  cTemeHHOM  QyHKIUM.
[IpousBonHble ameMeHTapHbIX (yHKUIUN. ['eomerpuueckuil cMbICI
MPOU3BOIHOMN

22

IIpuMeHeHre NPOU3BOAHOM K HCCJIEI0BAHUIO (PYHKIMH
Bospacranne u yObiBaHHE (QYHKUUU. OKCTpPEMYMBbl (DYHKIMH.
Haubonpmee u HamMenblnee 3HaueHuWs (yHkuuu. [IpomsBoaHas
BTOpPOTO TMOPsAIKA, BBIIYKIOCTh M TOYkM mneperuda. Iloctpoenue

rpadukoB QpyHKINN

16

IlepBooOpa3nas u HHTErpasa
[TepBooOpasnas. [IpaBuna HaxoxaeHus nepBooOpasHbix. I[lnomans
KpUBOJMHENWHOW  Tpamenuu. MHTerpax #  ero  BbIYUCICHHE.
Beruucnenne toomazedt  guryp ¢ MOMOIIBIO — MHTETPAJioB.
[IpuMeHeHre MHTErpasoB s peuleHus (QU3MUecKuX 3ajad.
[Ipocreitimue quddepeHnnaabHble ypaBHEHUS

15

Kom0unaropuka
Marematnueckass uHaykius. [IpaBuio npousseneHus. Pazmenenns
c noBtopeHusMu. llepecraHoBku. Pa3menienus 6e3 HOBTOpEHHI.
Coueranus 6e3 nosTopeHuii u ouHom HproToHa

10

DJIeMeHTHI TEOPHHU BEPOATHOCTEH
BepositHocTs  coObiTHs.  CrnokeHue BeposITHOCTEH.  YcioBHas
BEPOSITHOCTb. HesaBucumocts COOBITHIA. BepositHOCTB
MIPOM3BEICHUS HE3aBUCUMBIX coObITH. Popmyna bepHynnu

KommniexkcHsble yncia
Omnpenenenre KOMIUIEKCHbIX uucen. CloKeHHe U yYMHOXKEHHE
KOMIUIEKCHBIX uucesl. KoMIuieKcHO conmpspkeHHble ducia. Moaynb
KOMIUIEKCHOrO  yucia. Omnepauuu  BBIYMTAHUA U JICJICHUS.
I'eomeTpuueckas MHTEPIIPETALINS KOMIUIEKCHOTO qucia.
Tpuronomerpuyeckass ¢popmMa KOMIUIEKCHOTO YHCIa. YMHOXKEHUE U
JIEJICHNE KOMIUIEKCHBIX UYHMCEJl, 3alIMCAaHHBIX B TPUTOHOMETPHUECKON

13




dbopme. Dopmyna Myaspa. KBaapatHoe ypaBHEHHE C KOMIUIEKCHBIM
HEU3BECTHBHIM. [3BlIcueHUEe KOpHA HW3 KOMIUJICKCHOTO YHCJIA.
AnreOpandeckue ypaBHEHUS

YpaBHeHHUS M HEPABEHCTBA € ABYMS IlepeMEeHHbIMHU
JIuHeliHblE ypaBHEHMS W HEPAaBEHCTBA C JABYMs IIE€PEMEHHBIMHU.
Henuuelinble ypaBHEHUS M HEPABEHCTBA C JIBYMs IIE€PEMEHHBIMHU.
VYpaBHEHMsSI M HEpPaBEHCTBA C JBYMsS IIEPEMEHHBIMH, COIEPIKaLIUEC
rapameTpsl

HNToroBoe moBropeHue Kypca ajared0pbl 1 Ha4YaJj
MaTeMaTH4eCKOro aHaAJIn3a
Tpuronomerpuyeckue (GyHKIMH. ITponsBonnas u ee
F€OMETPUYECKUN CMBICIL. IIpumeHeHne  TPOU3BOAHOM K
uccienoBanuio pyHkuuil. IleppoodpasHas U MHTErpai. Y paBHEHUS U

HEPABEHCTBA C NTapaMeTpamMu

23

Bcero
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I'eomerpus
BCEro 4acoB / KOJI-BO H/Y - 66/2

Ha3zBanmue pa3nena/tem

KoauuecTBoO
YacoB JIJIA
OCBOEHHE

KaXKI0M
TeMbl/pa3jena

MHOrorpaHHUKH
JIByrpaHHbIi W MHOTOTpaHHBIM YrJibl. JIMHEWHBIA Yroja JBYTPaHHOIO
yriaa. Muororpanauku. CedeHnuss MHOrorpaHHukoB. Ilpusma. Ilpsamas u
npaBunbHasg npusmbel.  [lapamenenunen. Ilupammpa.  YcedeHHas
nupamuja. [IpasunpHas nupamuaa. [TpaBuiibHbIE MHOTOIpaHHUKH

16

Tesa BpameHust
Tena BpameHus: HUIMHAP, KOHYC, map. CedeHus Tesl BpalllEHUs.
KacarenbHass 1ulockOCTh K IIapy. DBnucaHHele M ONHCaHHBIE
MHOrorpaHHuku. [IoHsATHE Tena 1 ero MOBEPXHOCTH B TEOMETPUHU

10

O0beMbl MHOTOTPAHHHUKOB
[TonsitTue 00 oObeme. OOBbEMBI MHOTOIPAaHHUKOB: IPSIMOYTOJILHOTO H
HAKJIOHHOTO TapaJlIeJICUIEOB, MPU3MbI, NUpaMuIbl. PaBHOBenukue
tena. O6beMbl MOJOOHBIX Tell

O0beMBbI M MOBEPXHOCTH TeJI BPALCHHUS
O6bem 1muHMHApa, KOHyca W 1mapa. OO0BeM IIapOBOTO CErMEHTa H
cektopa. [IloHarue tuomaau moBepxHocTH. [lnomanun OOKOBBIX
MOBEPXHOCTEH NMJIMHPA ¥ KOHYCA, IUIOMAIh chepsl

IToBTOpEHUE
Pemrenne 3amay no rmranumerpuu. llapannensHOCTH HPSAMBIX U
IJI0CKOCTEN. IlepnenauKyIApHOCTD NPSAMBIX U IJIOCKOCTEH. YTOI MEXKIY
HIPSAMBIMHU. YTOJ MEXIY NPSIMOM M IUNIOCKOCThIO. MHOrorpanHuku. Tena
BpallcHUs

23

Bcero

66




3.2. Peasm3auusi BOCHUTATEIHLHOIO NMOTEHIIMAJIA YPOKA

IIpeaIoaraeT cieayolee:
YCTaHOBJICHHE JOBEPUTENbHBIX OTHOLIEHUN MEXAy MeJarorndyeckuM pabOTHUKOM U €ro
00y4aroIUMuUCcs, CIOCOOCTBYIOMIMX MO3UTUBHOMY BOCHIPHUSATHIO OOydaromuMucs TpeOOBaHHUM U
npoch0 MeTarornyeckoro padOTHUKA, NMPUBJICYCHHIO MX BHUMAaHHS K OOCYKIaeMOil Ha ypoke
nH(pOpMalLIUY, aKTUBU3ALIMY UX [TO3HABATEIBHOMN JAEATEIbHOCTH;
noOyxkaeHne o0ydJarommxcsi coOM0IaTh Ha ypOKe OOIIENPUHSATHIE HOPMBI TMOBEACHUS, MPaBUIIa
oOmIeHHsI cO cTapmMMU (TIETarorTHYeCKUMH paOOTHUKAMU) M CBEPCTHUKAMU (00YYarOIIHMICS),
MPUHLIMITBI Y4eOHOM TUCIUIUIMHBI U CAaMOOPTaHU3alluH;
MpUBJICYEHNE BHUMAHUS 00YJaIONMXCsl K IEHHOCTHOMY aCleKTy U3y4aeMbIX Ha yPOKax sIBICHUH,
opraHu3anys MX paboThl C TOJIy4aeMOW Ha YpOKE COLMAIbHO 3HAUYMMOW HHpOpManuend —
WHUIMUPOBaHUE ee 00CYKJIeHUs, BHICKAa3bIBaHUS 00YUYalOIUMUCS CBOETO MHEHUS 10 €€ MOBONY,
BBIPAOOTKHU CBOETO K HEH OTHOLICHHUS;
UCIIOJIb30BaHNUE BOCIHUTATENIbHBIX BO3MOXKHOCTEH coOJepaHUs ydeOHOro mpeaMera yepes
JEMOHCTPALMI0  OOYyYarolmMMCsT MPUMEPOB  OTBETCTBEHHOTO, TPAXKJAHCKOTO  IOBEICHMUS,
MPOSIBJICHUSI YEJIOBEKOMIOOUST M JA0OpOCEpIEeYHOCTH, Yepe3 MOAO0p COOTBETCTBYIOMIMX TEKCTOB
JUIS YTeHHUS], 3a/1a4 JUJIs] pElIeHUs, TPOOJIEMHBIX CUTYyallui it 00CY>KICHHS B KJacce;
IIPUMEHEHUE Ha YpPOKE HMHTEPAKTHUBHBIX (POpM padOThl ¢ OOy4YaIOUIMMUCS: MHTEIEKTYaJIbHbIX
UTp, CTUMYJIUPYIOUIMX IT03HABATEIbHYI0 MOTHBAIMIO OOYYarOMIMXCS; JHIAKTHYECKOTO Tearpa,
r7ie TMOJYy4YeHHbIE Ha YPOKE 3HaHUS OOBITPHIBAIOTCS B TEaTPajbHBIX MOCTAHOBKAX; IUCKYCCHIA,
KOTOpbIE Jal0T OO0Yy4aroIMMCsT BO3MOYKHOCTb MPUOOPECTH OIBIT BEACHUS KOHCTPYKTHBHOIO
JManiora; rpynmnoBoi paboTel uiu pabOThl B MapaxX, KOTOphIE ydaT OOyYaroIIMXCs KOMaHIHOMN
paboTe U B3aMMOACHUCTBUIO C JPYTUMH 00YyJaIOIIMHUCS;
BKJIIOYEHUE B YPOK HWIPOBBIX MPOLEAYpP, KOTOpPbIE IIOMOTarT MOAAEpPkKaTh MOTHBALUIO
oOyJaromuxcsi K MOJyYeHUIO 3HAHUM, Hala)XKUBAHUIO TTO3UTHUBHBIX MEXJIMYHOCTHBIX OTHOIICHUN
B KJIacce, MOMOTal0T YCTaHOBIICHHIO TOOpOXKeTaTenbHOM atMochepsl BO BpeMsl ypoKa;
opranmuzanus 1eQcTBa MOTHUBHPOBAaHHBIX U OPYAMPOBAHHBIX OOydaromUXcs Haa HX
HEYCIEBAIOIIMMY OJHOKJIACCHUKAMHU, JAOLIEro OO0Yy4arolMMCsl COLMAJIBHO 3HAYUMBIA OIIBIT
COTPYAHMYECTBA U B3aUMHOW [MOMOIIIY;
WHULMUPOBAHUE U TOJJIEPKKA HUCCIIENOBATEIbCKON JEATENIbHOCTH O0YyYarolMXcsi B paMKax
peayiv3alliM MMM WHJIMBUIYaJIbHBIX W TPYIIOBBIX MCCIEI0BATEIbCKUX IPOEKTOB, YTO JACT
00y4aroImuMcsi BO3MOXXHOCTh HMPUOOPECTH HAaBBIK CaMOCTOSITEIBHOIO PELICHUs TEOPETHYECKOU
Mpo0JIeMbl, HaBbIK F€HEPUPOBAHUS U OPOPMIICHUS COOCTBEHHBIX HIEH, HABBIK YBa)KUTEIHHOIO
OTHOLICHHUS K UYY)XHUM HJAesAM, OQpOpMIEHHBIM B paloTax Jpyrux HcclenoBaTesei, HaBbIK
MyOJIMYHOTO BBICTYIUIEHHUS IEpe] aylIuTOpUel, apryMEHTUPOBAHUS U OTCTaWBaHUS CBOEH TOUYKHU
3peHusl.
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