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INOACHUTEJIBHASA 3ATINCKA

PaGouass mporpamma ans 11 kiacca paccumTaHa Ha HW3y4eHHE MATEMATHKH Ha YrIIyOJIEeHHOM
ypoBHe. Ha kotopoe oTBoauTCs 3a 101 204 yaca (6 4acoB B HEJEIIO).

YUYEBHO METOJINYECKHI KOMILJIEKC

1. A. T'. Mopnkosuy, I1. B. CemenoB. Anrebpa u Hayalla MaTeMaTHYECKOT'O aHAIN3a
11 ximacc. YueOnuk B 2 4. Y 1- M.: MHeMO31HA;
2. A. T. Mopakosuu, JI. O. [enumena, JL.W. 3aBuu, T. A. Kopemrkosa, T.H

Mumyctuna, A. P. Ps3zanosckuii, I1. B. CemenoB AnreOpa u Hayaia MaTeMaTHYeCKOTo aHanu3a 11
Kkiacc. Yueonuk B 2 4. U 2. M: MuemosuHa ;

3. B. U. I'mu36ypr Anre6pa w Hadajga MaTeMaThyeckoro a”aimsa. 11 kiacc.
Konrtponsnsie padotsl. [Ipodunbablii ypoBeHs - M.: MHeMO3HHa;

4. JI. A. AnekcanapoBa. AnreOpa M Hadajga MaTeMaTH4YecKoOro aHammza, 11 kiacc.
CamocrosrenbHble paboThI( 6a30BbIi U YriyOlIeHHBIH ypoBHU- M.: MHeMO3UHa .

5. Atanacaan JI.C. m nap. ['eomerpus. YueOnumk s 10-11kmaccoB. ba3oBeiii u
npodmIbHBINA ypoBHU.- [IpocBemenue.

6. 3uB b.I'. T'eomerpusa. 11 «kmacc. /Jlunaktuueckue w™arepuanbl. ba3oBelii U
yryOseHHbIH ypoBHH.- [IpocBenienue.

7. Nuenckas M.A., I'eomerpus. 10-11 xmacc. KontpoabsHbie pabGoThl. ba3oBbeiii u
yrayOneHHbIH ypoBHH.- [IpocBenienue.

8. Nuenckas M.A., T'eometpus. 11 kmacc. CamocrositensHble paboThl. ba3oBblii u

yryOneHHbIH ypoBHHU.- [IpocBenienne
IIVIAHUPYEMBIE PE3YJIBTATBI U3YUEHUSA YYEBHOTI'O ITIPEJIMETA

B o0mactu mpenMeTHBIX pPE3ylIbTaTOB BBHITYCKHUK Ha YIIYOJCHHOM YpPOBHE HAydyuTCS JUIs
YCHELIHOT0 HPOAOJDKEHHUS OOpa30BaHUs [0 CHELUAIbHOCTSAM, CBA3aHHBIM C MPUKIAJAHBIM
HCIIOJIb30BAHUEM MATEMATUKU

dnemenmol meopuu MHOHCECHE MAMEMAMUYECKOU JI0ZUKU:

- CB0oOOIHO oOmnepupoBaTh TMOHSATUAMHU: KOHEUYHOE MHOXECTBO, 3JIEMEHT MHOKECTBA,
MIOJIMHOXKECTBO, TepecedeHne, OObEIUHEHHE U PA3HOCTb MHOKECTB, YMCJIOBbIE MHOXKECTBa Ha
KOOPJAMHATHOU IIPSMOM, OTPE30K, UHTEPBaJ, IOJIYUHTEPBAJ, IIPOMEKYTOK C BBIKOJIOTOW TOYKOM,
rpaduyeckoe npeacTaBIeHue MHOKECTB Ha KOOPJAMHATHON TUNIOCKOCTH;

- 3alaBaTb ~ MHOXXECTBA [IEPEUYUCIEHUEM U XapPAKTEPUCTUYECKUM CBONCTBOM;

- ONEPUPOBATH ITOHATUSIMHU: YTBEPKICHNUE, OTPULIAHNUE YTBEPKICHUS, UICTUHHBIE U JIOJKHBIC
YTBEPKACHUS, IPUUNHA, CIIEACTBHUE, YACTHBIN Cciydail OOIIero yTBep KIeHHsl, KOHTPIIPUMED;
[IPOBEPATH IIPUHAMIIEKHOCTD JIEMEHTA MHOXKECTBY;

- HaXOJUTh IepeceueHrne U OOBbEIMHEHHWE MHOXKECTB, B TOM YHCIIE MpPEICTaBICHHbIX
rpaduyecKy Ha YMCIOBOM MPSAMOM M Ha KOOPAMHATHOM IJIOCKOCTH;

- MIPOBOJIUTH JTOKa3aTeIbHbIE PACCYKICHUS U1 000CHOBAHUS UCTUHHOCTH YTBEPXKICHUI.

B nosceonesnoit scusnu u npu usyuenuu Opyzux npeomMemos:

- HCIIOJIB30BATh YUCIIOBBIE ~ MHOJKECTBA  HA KOOPJAMHATHOM INpPSMOM M Ha KOOPAMHATHOU
IIJIOCKOCTH JIJIs1 ONMCAHUS PEAJIbHBIX IIPOLIECCOB U SIBIICHU;

- IIPOBOJUTD JJOKA3aTEIIbHBIC PACCYXKICHUSA B CUTyallusIX IIOBCEJHEBHOM  KU3HM,  IIPH
peLIeHnH 3a1a4 U3 APYTUX MPEAMETOB.

Yucna u eviparcenua:

- CB00OO/HO oOmepHpoBaTh MOHATHAMU: HATYpaJbHOE YHCIO, MHOXKECTBO HATypaJbHBIX
qucen, 1eJ0e YHCI0, MHOXKECTBO LEJBIX YHcell, OObIKHOBEHHas ApoOb, JecATUYHAs JpoOb,
CMENIaHHOE YHUCJO, PAlMOHAIBHOE YHCIIO, MHOYKECTBO PAal[MOHAIBHBIX YHCEJ, HUPPALUOHAIBHOE
YUCJIO, KOPEHB CTEIIEHU N, JEHCTBUTEIBLHOE YUCIO,  MHOXECTBO JNEUCTBUTEIBHBIX  YHCEII,
reOMETPUYECKAsi HHTEPIIPETALMs HaTYPAIbHBIX, LEIbIX, PALIMOHATIBHBIX, JECTBUTEIBHBIX YUCEIT,
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- MOHUMAaTh M OOBSICHATH PAa3HUIY MEXAY MO3ULMOHHOM M HENO3MLIMOHHOM CcHCTeMaMu
3aIMCH YHCET;

— [IEPEBOJUTH YKCIa U3 OJHON CUCTEMBI 3aIIMCH (CUCTEMBI CUMCIIEHUS) B IPYTYIO;

- J0Ka3blBaThb W HCIOJB30BaTh IPU3HAKM JEIUMOCTH CYMMBl W IPOM3BEIACHUS IpU
BBITIIOJIHEHUH BBIYMCIICHUI U PEIICHNUH 33]1a4;

- BBIIIOJHATh OKPYIVICHHE PpAalMOHAJIBHBIX W HMPPAlMOHAIBHBIX 4YHCENI C 3aJaHHOU
TOYHOCTBIO;

- CpaBHUBATh JCHCTBUTEILHBIC YMCIIA PA3HBIMU CIIOCO0AMU;

— yIIOPSA0OYMBATh YHUCIIA, 3aIIMCAHHBIC B BHJEC OOBIKHOBEHHOM M JECATHYHOW Ipodu, dmcia,
3allMCaHHbIe C UCIOJIb30BaHUEM apH(PMETHUECKOTO KBAJAPATHOTO KOPHS, KOPHEH CTereHH OoJiblie
2;

- Haxoauts HO/I u HOK pa3ubiMu cioco6amu 1 MCTIOIBb30BaTh UX MPHU PEIICHUH 3a/1a4;

- BBINOJIHATh BBIYMCICHHUSA U MPeoOpa30BaHUs BBIPAXKEHUH, COAEPKAIIUX JEHCTBUTENIbHBIE
41CJIa, B TOM YHCJIE KOPHU HATYPAJIBHBIX CTCIICHEN;

— BBIMOJIHATh ~ CTaHAAPTHBIE TOXKJICCTBEHHBIE TMPE0Opa30BaHUS TPUTOHOMETPUYECKHUX,
norapu(pMHUUECKUX, CTETIEHHBIX, UPPAIIMOHATILHBIX BHIPAKESHUH.

B noeceonesnoii scuznu u npu usyueHuu opyzux npeomemos:

- BBIIIOJHATE W OOBSCHATH CpPAaBHEHHWE PE3YyJIbTaTOB BBIYMCIEHUN MpPU  pPELICHUU
[IPaKTUYECKUX 33a7ay, B TOM 4YHCJIE NMPUOJIMKEHHBIX BBIYUCICHHUM, UCIOJb3Yys pa3HbIE CIIOCOOBI
CpaBHEHMI;

- 3aluChiBaTh, CpPaBHUBATh, OKPYIJISATh YHUCJIOBBIE JIAHHBIE pEAJbHBIX BEIMYHUH C
WCTIOJIb30BaHUEM PA3HBIX CHCTEM HM3MEPEHHS; COCTABJIATh M OICHHBATH PA3HBIMHU CIOCOOAMH
YHCIIOBbIE BBIPAXKEHUS NPH PELICHUHU MPAKTUUYECKUX 33]a4 U 3a/1a4 U3 APYTruX y4eOHbIX INPEAMETOB.
Ypasnuenus unepasencmea:

- CB000HO ONEpUPOBATH MOHATUAMU: YpaBHEHUE, HEPABEHCTBO, PAaBHOCWIIbHBIE YPABHEHUS
U HEpPaBEHCTBAa, YpaBHEHHUE, SBILIIOLIEECS CIEACTBUEM JPYroro YpaBHEHUS, YpPaBHEHHH,
PaBHOCHIIbHBIE HA MHOKECTBE, pAaBHOCUJIBHBIE IPEOOpPa30BaHUs YPAaBHEHU;

pelaTh pa3Hble BUJIbl YPAaBHEHUN M HEPABEHCTB U UX CHCTEM, B TOM YHCJIE HEKOTOPBIE YPaBHEHUS
3-ii u 4- i1 creneHei, IpoOHO- pallOHAJIbHBIE U UPPALIMOHAJIBHBIE;

- OBJI/IETh  OCHOBHBIMU THIIAMH  IOKa3aTEJIbHBIX, JIOTapU(PMUIECKUX, UPPALIMOHATIBHBIX,
CTETIEHHBIX YPaBHEHHH M HEPABEHCTB M CTaHJAPTHBIMHU METOJIaMU HX PELIEHUH U MPUMEHSTh MX
IIPY PELICHNH 33/a4;

- IIPUMEHSTH TeopeMy be3y K peleHnto ypaBHEeHUN;

- MIPUMEHSTh TeopeMy Buera 1uist  peleHust HEKOTOPbIX YpaBHEHMH ~ CTENEHW  BBILIE
BTOPOW;

- IIOHMMATh CMBICII TEOPEM O PABHOCHJIBHBIX HEPAaBHOCHJIbHBIX npeoOpa3oBaHUAX
YPaBHEHHI M YMETh UX JOKA3bIBATh;

BJIa/IETh METOJAMU PEUICHHs] YPaBHEHU, HEPABEHCTB U UX CUCTEM,  yYMETb  BBIOMpaTh  METOJ
perieHust 1 000CHOBBIBATh CBOI BBIOOD;

- HCIOJIb30BaTh METOJI HMHTEPBAJIOB Uil pEIICHHS HEPAaBEHCTB, B TOM YHCJIE JApPOOHO-
palOHAIbHBIX U BKIIOYAIOUIUX B c€0sl UppAallMOHAIBHBIE BHIPAKEHUS;

- pemath anreOpandeckue ypaBHEHHsS W HEPAaBEHCTBA M UX CHUCTEMBI C IapaMeTpaMu
anreOpandeckuM U rpapuyeckiuM MeTodaMu;

- BJIAZIETh PA3HBIMU METOJIAMH JI0KA3aTEIbCTBA HEPABEHCTB;

- peliaTh ypaBHEHUS B IIEJIbIX YHCIIaX;

- n300pakaTh MHOXKECTBA Ha IIOCKOCTH, 33JaBacMble YPaBHEHUSIMH, HEPABEHCTBAMU U UX
CHUCTEMAMH;

- CcBOOO/IHO UCMOJIb30BaTh TOXK/IECTBEHHBIE TPEOOPa30BaHUS MIPU PEILIEHUH YPAaBHEHUN U
CUCTEM YpaBHEHUH

B noeceonesnoi scusnu u npu usyuenHuu Opyzux npeomenos:

- COCTaBJISITh U pelllaTh YpaBHEHUS, HEPABEHCTBA, X CUCTEMbI IIPU PELIEHUH 33/a4 JPYrux



y4eOHBIX TPEMETOB;

- BBINOJIHATE OLIEHKY IPaBJOINOI00Us pe3yabTaToB, MOJyYaeMbIX IPU PEIIEHUH Pa3InYHbIX
yYpaBHEHUH, HEPABEHCTB U UX CUCTEM IPH PEIICHUH 3a/1a4 JPYTrUX y4eOHBIX PEAMETOB;

COCTaBJIATh M pEIIaTh YpaBHEHHUsS M HEPABEHCTBA C IapaMeTpaMM IpH PEIIeHUH 3a7ad APYrux

y4eOHBIX TPEMETOB;

- COCTaBJIATh ypaBHEHME, HEPABEHCTBO WM HUX CHUCTEMY, OIMCHIBAIOIINE pPEATbHYIO

CUTYALUIO WIH IPUKIIAJHYIO 3a/1auy, UHTEePIPETUPOBATh [IOJyYEHHbIE PE3YyIbTAThI;

- UCIOJIb30BATh MPOTPAMMHbBIE cpexacrTsa NPy pelIeHUH OTACIbHBIX  KIJIACCOB

YPaBHEHUH U HEPABEHCTB.

Dynkyuu:

- BnaneTp NOHATUSME: 3aBUCUMOCTD BEIWYMH, (PYHKIUS, apTyMEHT U 3HaueHue (QyHKIMH, 00JacTb

OIIpeJIeJIEHUs] U MHOXKECTBO 3HA4eHUH (YHKUMH, IpauK 3aBUCUMOCTH, Ipaduk (yHKUHHU, HYIH

(GYHKIMH, TPOMEKYTKH 3HAKOTIOCTOSHCTBA, BO3pACTAaHHE HA YMCIOBOM IMPOMEXKYTKE, yObIBaHUE HA

YUCIOBOM IPOMEXYTKE, HauOoJiblllee M HauMEHblIee 3HaueHue (YHKIUM Ha YUCIOBOM

MIPOMEXYTKE, TepHorUecKas (pyHKIUS, IEPUOJI, YeTHAS M HeUYeTHas! (PYHKIUH, YMETh NPUMEHATh

9TH MOHATUSA NPH PEILICHUU 3a]1a4;

- BIIAJIeTh IOHATUEM CTeleHHass (DyHKIMs, CTPOUTh €€ rpauk M yMeTb NPUMEHSTb CBOWCTBA
CTETIeHHON (PYHKIIMU TPH PEIICHUH 33124,

- BIQJICTh TIOHATHSAMHU TIOKa3aTeNbHAas (QYHKIMSA, SKCIIOHEHTA; CTPOUTh WX TIpaduKd M YMETh
IPUMEHSATh CBOICTBA MOKA3aTENIbHON (DYHKLIMU MPU pEIICHUH 3a/ay;

- BJAJCTh TOHATHEM Jorapudmuueckas QYHKIHS; CTPOUTh €€ TrpaduK M YMETb MPUMEHSATh
CBOICTBA JOrapuMUUECKON (DYHKIIMU TPU PEIICHUH 3a/1a4;

- BJIQJCTh MOHATHAMH TPUTOHOMETPHUYECKUE (YHKIWHU; CTPOUTH WX TpaUKH M yMETh NMPHUMEHSTh
CBOWCTBA TPUTOHOMETPHUECKUX (DYHKIMI IPU PEILICHUH 3a/1a4;

- BJIaJCTh IIOHATHCM o6paTHa;1 (1)YHKI_[I/I$I; IMPHUMCHATDH 9TO IMOHATHUC ITPH PCIICHUHU 3aJ1av;

- I[PUMCHATH TIIpU PCUHICHHUH  3aJad CBOMCTBa (bYHKHHﬁZ YCTHOCTb, IICPUOANYHOCTD,
OIrpaHNMYCHHOCTD,

- IPUMEHSATH NPU PELICHUH 3a/1a4 peoOpa3oBaHus rpadukoB GpyHKUINH;

- BJIaACTh IIOHATHAMU YHCJIOBas II0CJICI0OBATCIIbHOCTD, apI/I(l)MeTI/I'-I€CKa$I U TCOMCTPHUYCCKad
nporpeccusi; NPUMEHSATh MpPU pPEUIeHWH 3aJad CBOMCTBa M MpH3HAKM apU(PMETHYECKOH Hu
r€OMETPUYECKON ITPOTPECCUM.

B noeceoneenoit scuznu u npu uyueHuu Opy2ux y4eoOHvix npeomemos:

- OTpeAeNATh Mo rpaduKkaM U MCIONb30BATh AJIs PEHICHUs MPUKIATHBIX 3a/1a4 CBOMCTBA peabHBIX
MPOIIECCOB U 3aBUCUMOCTEHN (HAMOOJBIINE U HAUMEHBIIINE 3HAYCHUS, TIPOMEXYTKH BO3pACTAHUS U
yObIBaHUST (PYHKIUHU, TPOMEXKYTKHA 3HAKOMOCTOSHCTBA, ACUMITOTHI, TOYKH Ieperuda, Mepuos u
T.IL.);

- HIHTEPIIPETUPOBATh CBOMCTBA B KOHTEKCTE KOHKPETHOM MPAKTUUYECKOW CUTYalUU;.

- OTIPENEISITH 10 TpaduKaM MPOCTEUININE XapaKTEPUCTUKH TIEPHOTUICCKUX MTPOIIECCOB B OMOJIOTHH,
HKOHOMHKE, MY3bIKE, PAUOCBSI3U U Jp. (AMIUIUTY1a, TIEPUOJ U T.IL.).

Dnemenmol mamemamuuecko2o aHanu3a:

- Bnanerp moHsATHEM OECKOHEUHO YOBIBarOIasi T€OMETpUYECKasi MPOrpeccus U yMETh MPUMEHSThH
€ro TMPH PEIICHNUHN 3a/1a4;

- IPUMEHSTH JJI PEIICHU 3a]1a4 TEOPHUIO MIPEAEIIOB;



- BJIAJIETh MOHATUAMH OECKOHEUHO OOJbINNE  OECKOHEYHO MAaJIbIe YHUCIIOBBIE MOCIICOBATEILHOCTH

U yMETh CPaBHUBATh OECKOHEUHO Ooubliie U OECKOHEYHO Majible MOCJIeI0BaTEIIbHOCTH; BIAACTh
MOHATUSIMH: TIPOU3BOIHAS (PYHKIIMH B TOYKE, MPOU3BOTHAS (PYHKIIHH;

- BBIYUCIISATH MPOU3BOAHBIE  3JIEMEHTAPHBIX QYHKIUN U UX KOMOWHAIWIA;

— UCCIIeIOBaTh PYHKIIMK HA MOHOTOHHOCTB M AKCTPEMYMBI,

— CTPOUTH TPaPUKU U MPUMEHSATH K PEIICHUIO 33724, B TOM YHCIIE C TapaMeTPOM;

— BIIQJICTh TIOHSATHEM KacarenbHass K Tpapuky (QYHKIMH W yMETh NPHUMEHATH €ro MpH

pelieHny 3a/1ay;

- BJIQ/IETh MOHATUSIMU I1€pBOOOpa3Hasi PyHKIINS, OTpeAeICHHbIA HHTErpa;

- puUMeHsITh Teopemy HbtoToHa—JIeliOHMIIa 1 ee creACTBUS IS pelIeHHs 3a1a4.

B noeceoneenoit ycuznu u npu uzyueHuu Opy2ux y4eoOHvix npeomemaos:

— pemiate  MNPHUKIAIHBIC 33Jadd U3 OHWOJOTHH, (U3WKH, XUMHUHU, YKOHOMUKH U JPYTUX

MIPEeIMETOB, CBSI3aHHBIE C UCCIIEIOBAHUEM XapaKTEPUCTUK MIPOLIECCOB;

— WHTEPIPETUPOBATH MOTYUYECHHBIE PE3YIIbTATHI.

Cmamucmuka u meopus eepoamuocmeil, 102UKa UKOMOUHAMOPUKA:

- OmnepupoBaTh OCHOBHBIMHU OIHMCATEIbHBIMUA XapaKTEPUCTUKAMU UYUCIOBOTO HAOOpa,NOHATHEM

reHepaibHasi COBOKYITHOCTh M BBIOOPKOI U3 Hee,

— OIIEPUPOBATH MOHATUSMHU: YaCTOTA M BEPOSTHOCTH COOBITHS, CyMMa H TIPOU3BEIICHUE

BEPOSTHOCTEH, BEIUUCIIATH BEPOSITHOCTH COOBITUH Ha OCHOBE ITOJICUETA YUCIIA UCXOJIOB;

— BIIIETh OCHOBHBIMU TMOHSATUSMU KOMOWHATOPUKUA U YMETh UX MPUMEHSTh MPHU PEUICHUH

3anauy;

- HMMETH MpeJICTaBICHUE 00 OCHOBaX TEOPUH BEPOSTHOCTEH;

— MMETh TPEJICTABJICHHE O JUCKPETHBIX M HENPEPBIBHBIX CIIYYallHBIX BEJIMYMHAX U

pacrpeesieHusIX, 0 HE3aBUCUMOCTH CIIYYalHBIX BEJTUYHH;

— MMETh MPECTaBICHNE O MATEMATHUYECKOM OXKUAAHUH U AUCIIEPCUH CITyYalHbIX BEJIUYUH;

MMETh TMPEACTABICHUE O COBMECTHBIX PACIPEICICHUSIX CIy4alHbIX BEJIHYMH, MOHUMATh CYTh

3aKOHA OOJBIIMX YHCENT U BBIOOPOYHOTO METOA U3MEPEHHSI BEPOSITHOCTE;

— MMETh TMPEJCTAaBICHUE O HOPMAJIBHOM pAcHpelesieHUd W IpUMepax HOPMAIbHO

pacrpeiesIeHHbIX CIY9ailHbIX BEJTUYHH;

- HMMETH MPEJCTABICHUE O KOPPEIISIINU CIIyYalHBIX BEJIMYMH.

B noeceonesnoii scuznu u npu uzyueHuu Opy2ux npeomemos:

— BBIYUCIISITH WM OIEHUBATh BEPOSTHOCTU COOBITHI B peaTbHOM KU3HU;

- BBIOMPATh METOIbI MOIXOISIIETO MIPEACTABICHHS 1 00paObOTKH TaHHBIX.

Texcmoegvle 3a0auu:

- peunaTh pa3Hble 3a/1a4d MOBBIIIEHHOW TPYJIHOCTH;

- aHAIM3UPOBaTh YyCJOBHE 3aJayd, BHIOMPATh ONTHMATBHBIA METOJl pEeIIeHUs 3aaayH,
paccMaTpuBasi pa3JIM4IHbIE METOIbI;

- CTPOUTH MOJENb PEIICHUS 3aJ]a4H, IPOBOJUTH JOKA3aTeIbHbIE PACCYKIEHUS MPU PEUICHUN

3a/1a4u;

— pemars 3amgaud, TpeOyromme repedopa BapuaHTOB, NPOBEPKH YCJIOBHH, BBIOOpa
ONTUMAJIBHOTO PE3ybTaTa;

— AQHAIM3UPOBATh U UHTEPIPETUPOBATH MOIYUEHHBIE PEIICHUS! B KOHTEKCTE YCIIOBUS 3a/1auH,

BBIOMpATH PEIIeHMs], HE TIPOTUBOPEYAIE KOHTEKCTY;

MEPEBOANTH TIPU PEIICHUH 3a7aui WH(POPMAIMIO W3 OJHON (DOPMBI 3aluch B APYTYIO, UCTIOIb3YS

MIPU HEOOXOAUMOCTH  CXEMBI, TaOJIHUIIbI, TpaduKH, TUATPAMMBI.

B noeceoneenoit scuznu u npu uzyueHuu Opy2ux npeomemaos:

— peaTh NpakTUYECKUE 3a/1a4 U 3aJ]a4M U3 JPYTUX MPEAMETOB.

T'eomempus:

— Brnagets TeOMETpHYECKMMH TIOHSATHUSMH TIPH  PEIIEHWH 3aJad  HW  TMPOBEIACHUU

MaTeMaTUYECKUX PACCYKICHUM,



- CaMOCTOSITENTLHO (OPMYJIUPOBATH OMpPEACTCHUSI TEOMETPUUYECKUX (QUTYpP, BBIIBUTATH

THITOTE3bI O HOBBIX CBOMCTBAX M MPU3HAKAX TEOMETPUIECKUX (GUTYp U OOOCHOBBIBATH  WITH

ONpoBepraTh WX, 0000IIATh WJIM KOHKPETU3UPOBATH PE3yNbTaThl HA HOBBIX Kiaccax QUryp,

MIPOBOJIUTH B HECIIOKHBIX CITydasx KiaccH(uKamnuio GUryp 1o pa3indHbIM OCHOBAHHSIM;

- HCCIICIOBATh YEPTEXH, BKIIOUash KOMOWHAIMHU (QUryp, M3BIEKATh, WHTEPIPETHPOBATH H

peoOpa3oBhIBATH MHPOPMAIIUIO, MTPEJACTABICHHYIO Ha YePTEIKAX;

pemarh 3aJa4d TeOMETPUYECKOTO COJICP)KaHMsI, B TOM YHCJIEC B CHTYallHsX, KOTJa ajirOpuTM

pEIICHHUS HE CJIETYET SBHO U3 yCIOBUS, BRITIOIHATH HEOOXOAMMBIE /ISl PEIICHUS 33/1a49u

JOTIOJTHUTEJIBHBIC TIOCTPOCHUS, UCCIENIOBAaTh BO3MOXKHOCTh NMPHUMEHEHUS TeopeM U (hopMyn s

pelIeHus 3a1ay;

- yMeTh (POPMYITHPOBATH U IOKA3bIBATh TE€OMETPUICCKHIE YTBEPIKIACHUS;

- BJIQJICTh MOHITUSMHU CTEPEOMETPHH: MIPU3MA, TapaJJICIICIHUITE ], TMPaMUIA, TETPAdIP;

- UMETh TPEICTABICHUS 00 aKCHOMax CTEPEOMETPUU M CICICTBUSX W3 HUX U yMETh

MPUMEHSTh UX MPH PEIICHUH 33]1a4;

- YMETh CTPOUTH CEUEHUSI MHOTOTPAHHUKOB C MCIIOJIb30BAHHEM PA3IMYHBIX METOJOB, B TOM

YHCIIe U METO/Ia CIIE/IOB;

- UMETh TPEACTABICHUE O CKPEUIMBAIOIIUXCS MPSAMBIX B MPOCTPAHCTBE M YMETh HAXOJIUTh

Yrojl ¥ PacCcTOSHUE MEX]Ty HUMU;

- MPUMEHSTh TEOPEMBbI O MMAaPaUICIBHOCTH MPSAMBIX M IUIOCKOCTEH B TPOCTPAHCTBE MpPHU

peIlICHUH 33/1a4;

- YMETh MPUMEHSTH TapalIeIbHOS IPOSKTUPOBAHUE ISl U300pakeHHsI PUryp;

- YMETh MPUMEHSTH MEPIICHAUKYIISIPHOCTH MPSMOU U TUIOCKOCTH P PEIICHUH 33134,

- BJIQJICTh TIOHATUSIMH OPTOTOHAILHOE MPOCKTHPOBAHNE, HAKJIOHHBIC U UX  MPOCKIMH, yMETh

MIPUMEHSITh TEOPEMY O TPEX MEePIECHAUKYISIPaX P PEIICHUU 3a1a4;

- BJIAJICTh TIOHATUSIMHA PACCTOSIHHE MEXy (pUrypaMu B IPOCTPAHCTBE, OOIINN MEPIICHIUKYIISIP
JIBYX CKPEIIMBAIOUIUXCS MPSAMBIX U YMETh IPUMEHSTh UX MPH PEIICHUH 3a]1a4;

- BIIQJICTh TIOHSATHEM YTOJl MEXKIY NPSIMOW M IIOCKOCTBIO U YMETh NMPUMEHSTH €ro IpH

peIlICHUH 33]1a4;

- BIIQJICTh TOHSATHUSMHU ABYTPAHHBIN YrOJ, YrOJI MEXKIY IUIOCKOCTSMH, MEPICHIUKYISIPHBIC

IJIOCKOCTH ¥l YMETh MPUMEHSTh UX TIPH PEIICHUH 33]1a9;

— BIIA/IETh MOHATUSAMHU MPHU3Ma, MapajjieNienune] U MPUMEHSTh CBOWCTBA Mapasieienurena

TP PellIeHUN 3a7a4;

- BJIQJICTh TIOHATHEM MPSIMOYTOJBHBIN TMapaJIeNIeuIe]] U TPUMEHATh €ro MPU PEHICHUH

3ajad;

— BIIQ/IETh TMOHATUSAMHU THPaMHIA, BUIBl THPAMUI, JIEMEHTHl MPABWILHOW MUPAMHIBI U

YMETb MPUMEHSTh UX MPU PELICHUH 3a/1a4;

- UMETh TIPEJICTABJICHHE O TeopeMe Diiepa, MpaBUILHBIX MHOTOIPAaHHUKAX;

- BJIQJICTh IMOHSATUEM ITUIOIIATN MTOBEPXHOCTEH MHOTOTPAHHUKOB U YMETh MPUMEHSTH €r0 TIPH

pEIIeHUH 33]1aY;

— BIIQ/IETh MOHATHSAMU Tella BpaileHus (IMIUHIp, KOHYC, map U cdepa), uX ceUYeHUs U yMeTh

MPUMEHSITh WX TIPY PEIICHUH 3a/1a4;

— BIIQJIETh TMOHSATHSMHU KacaTellbHbIE MPsSMble M IUIOCKOCTU W YMETh NPUMEHSITh U3 MPH

pEIIeHNH 3a]1aY;

- UMETh TMPEJACTABICHUS O BIMCAHHBIX M OMHCAHHBIX cepax W yMeTh NMPUMEHITh UX TPH

pEIICHNH 33]1aY;

— BIIQ/IETh MOHATHIMH 00beM, 00EMBI MHOTOTPAHHHUKOB, TEJ BPAIICHUS U IPUMEHSTH UX MPU

pEIIeHNH 33]1aY;

- MMETh TIPEJICTABICHHUE O Pa3BEPTKE IMIIMH/PA W KOHYCA, IJIOMAIH TTOBEPXHOCTH IIAJIUHIpA

¥ KOHYyCa, YMETh IPUMEHSATh UX MPHU PEIICHUH 33134,

— HMMETh MPEeJICTaBICHUE O TIoMaaAu chepbl U YMETh IPUMEHSATh €ro IPU PEIIeHUH 3a/1a4;

— yYMETb peliaTh 3aa4i Ha KOMOWHAIIMKM MHOTOTPAHHUKOB U TeJl BPAIlleHUS;



UMETh TPEACTaBICHHE O MOJOOMM B MPOCTPAHCTBE M YMETh pEHIaTh 3a/Ja4d Ha OTHOILICHHE
00BEMOB U IIJIOMIAJICH TOBEPXHOCTEH MOAOOHBIX (PUTYD.

B noeceonesnoii yscuznu u npu uzyueHuu opy2ux npeomemos:

- COCTaBJISATh C HCITOJIb30BAHHEM CBOMCTB Fr€OMETPUYECCKUX (DUTYp MATEeMAaTHYCCKUE MOJICIH
JUTSL PEIIeHUs 3a]1a4 MPAKTUIECKOT0 XapaKTepa  3a/1a4d U3 CMEKHBIX JUCIUTUINH,

- HCCIICIOBATh IMOTYYCHHBIC MOJICIIM M HWHTEPIPETHPOBATH PE3YJIbTAT.

Bekmopbl u KOOPOMHaIMbl 6 npocmpancmee:

- BrnaneTs MOHATHSMU BEKTOPHI U UX KOOPAWHATHI;

- YMETh BBITIOJIHATH OTIEPALUU HaJl BEKTOPAMHU;

- MCIOJIb30BATh CKAJIIPHOE MPOU3BEICHNE BEKTOPOB IPH PEIICHUH 33124,

- NPUMEHATh YpaBHEHHUE IUIOCKOCTH, (POPMYyNTy pacCTOSHUS MEXKAY TOUYKaMH, ypaBHEHHE
cepsl P PEeLICHUH 33]1ay;

- INPUMEHSATH BEKTOPBI M METOJT KOOPAWHAT BIIPOCTPAHCTBE NPH PELICHUH 3aa4

Hcmopus mamemamuxu:

- Hmets npencraBieHue o BKJIa/Ie BBIIAIONIMXCS MATEMAaTHKOB B Pa3BUTHE HAYKU;

- MOHUMATh POJIb MaTeMaTUKU B pa3BUTUN Poccuu.

Memoowvt mamemamuxu:

- Hcrions30BaTh OCHOBHBIE METO/IBI JIOKA3aTEIILCTBA, POBOIUTD JI0KA3aTENLCTBO U BBIOIHSATH
OIPOBEPKEHHE;

- NPUMEHATH OCHOBHBIE METO/IbI PEIICHNS] MAaTeMaTHUECKUX 3a/1a4;

- Ha OCHOBE MAaTEMaTHYECKUX 3aKOHOMEPHOCTEH B NPHPOAE XapaKTepU30BaTh KPacoTy M
COBEPILECHCTBO OKPYXKAIOIIETO MUPA U TIPOM3BEACHUI NCKYCCTBA;

MIPUMEHATH MPOCTEHIINE MPOTPaMMHBIE CPEACTBA U AIIEKTPOHHO-KOMMYHUKAIIMOHHBIE CHCTEMBI TIPH
pelLIeHHH MaTeMaTHYeCKHX 33/1a4; I0Jb30BAaThCS MPUKIAJHBIMU IPOTrpaMMaMH U TPOTpaMMaMU
CHMBOJIbHBIX BBIYHCIICHUHN JIJIsI UCCIIEIOBAHUS MATEMATHIECKUX OOBEKTOB.

Buinycknuk na y2nyonennom ypoene noayuum 603mMONCHOCHb HAYUUMbCA:

s obecriedeHus BO3MOKHOCTH YCHEIIHOTO TMPOJOIKEHHUS 00pa30BaHUS MO CHEIHAIBHOCTSIM,
CBSI3aHHBIM C OCYIIECTBJIIEHHEM HAyYHOU U MCCIIEA0BATEIbCKOM IEATENbHOCTH B 00J1aCTH
MaTEMaTHKU ¥ CMEXHBIX HaYK

Dnemenmol meopuu MHOMHCECE U MAMEMAMUYUECKOU TOCUKU:

— OnepupoBaTh MOHSATUEM ONPEAEICHUS, OCHOBHBIMM BHJAMH OIPEICICHUH,
OCHOBHBIMH BHJaMH T€OPEM;

— MIOHUMATh CyTh KOCBEHHOT'O JI0Ka3aTeIbCTBA;

— OTIEPUPOBATH MOHATUSAMU CYETHOTO M HECUETHOT'O MHOXKECTBA;

— MPUMEHATh METOJl MATEMATUYECKON MHIYKIMHU JJIsl TPOBEICHUS PACCYKACHUN U
JTIOKA3aTeNIbCTB U MPH PEIICHUH 3a/1a4.

B noeceoneenoit scuznu u npu uzyueHuu Opyux npeomemaos:

— HCII0JIb30BaTh TEOPETUKO-MHOKECTBEHHBIN

— A3BIK U SI3BIK JIOTMKH JUISI OIMCAHMsI pealbHbIX MPOIECCOB U SIBICHUMN, MPU PEUICHUH 3a]1a4
JPYTrUX y4yeOHBIX MPEAMETOB

Yucna u evipasrcenus:

— CBOOOJTHO ONIEPUPOBATH YMCIOBBIMU MHOKECTBAMH TIPU PEIICHUH 3a/1a4;

— MIOHUMATh MIPUYMHBI © OCHOBHBIE HJICH PACITHPEHHS YHCIOBBIX MHOXKECTB;

— BJIaJICTh OCHOBHBIMU MOHATHAMUA  TEOPHUHU JIEIMMOCTH IPHU PEIICHUN CTaHIAPTHBIX 3a/1a4

— UMeTh 0a30BbIe MTPEJICTABICHHS O MHOXKECTBE KOMILJIEKCHBIX YHCET;

— CBOOOJHO  BBINOJNHATH  TOXKIECTBEHHBIE  IPEoOpa3oBaHUs  TPUTOHOMETPHUYECKHUX,
J0rapu(PMHUUECKUX, CTEIEHHBIX BBIPAXKEHUH;

— BiazeTh hopmynoit buHoma HeroToHa;



- IPUMEHSTH [P PELICHNN 3aJa4 TeopeMy o JuHelHoM npencrasiennu HO/L;

- MIPUMEHSATH NP peleHnn 3aaad Kuraiickyro Teopemy 00 ocTaTkax;

— IIPUMEHSATH IIpU PelIeHnH 3aaad Manyro reopemy depma;

— YMETb BBIIIOJIHATH 3alIACh YHCIIA B IO3UIIMOHHON CUCTEME CUMCIICHUS;

— OPUMEHATh MPH PEHICHWH 337a4 TEOPETHUKO-YUCIOBBIE (YHKIMU: YHCIO U CyMMa
nenuTenen, GyHkmuo Diepa;

— OPUMEHSATH MIPH PEIICHUH 3aa4 LEMHbIe APOOH;

— IPUMEHATh IIPU  PEIIEHUM 3aJa4 MHOTOWIEHBl C JCHCTBUTEIBHBIMM U LEJIBIMHU
Kod¢ punreHTamu;

— BJIACTh INOHATUAMM IPUBOJMMBIM M HENPUBOAMMBIN MHOIOWIEH M IPUMEHATh UX IIPH
pelieHuy 3a1ay;

— IPUMEHSATH MIPU pelieHuH 3a1a4 OCHOBHYIO TEOPEMY alnreOpsl;

- OPUMEHATh TPU pEIIeHUH 3a7ad MpocTeiue (yHKIMA KOMIUIEKCHON MEpEeMEHHON Kak
reoMeTpHUECKUE TPeoOpa3oBaHHUs.

Ypaénenus umnepasencmea:

- CBOOOJHO OMNpENENATh TUIIM BEIOUPATh METOJ] PELLICHHsI T0KA3aTEeJIbHBIX u
JOorapu(MHUUECKUX YpaBHEHHUH M HEPAaBEHCTB, HUPPALMOHAIbHBIX YPABHEHUM U HEPABEHCTB,
TPUTOHOMETPUYECKHUX YPAaBHEHHUI U HEPABEHCTB, UX CUCTEM;

- CcBOOO/IHO pelIaTh CUCTEMbI JIMHEHHBIX YPaBHEHUM;

- peuiaTb OCHOBHBIE THUIIBI YPABHEHUM U HEPABEHCTB C IIaPAMETPAMH;

- IIPUMEHATHh  IIPY PELICHUH 3a1a4 HepaBeHcTBa Komm —byHskoBckoro, bepHyiy;

- HMMETH IIPEJCTABICHUE O HEPABEHCTBAX MEKY CPEJHUMHU CTEIICHHBIMH.

Dyukyuu:

- BJIa/IETh TOHATUEM ACUMITOTHI U YMETh €r0 IPUMEHSTH [IPH PEIICHUH 33/1a4;

- MIPUMEHSTh METO/IbI PEILICHUS npocreinux nuddepeHaibHbIX YpaBHEHUN 11EPBOTO
1 BTOPOTO MOPSAIKOB;

dnemenmol MamemamuyecKko2o aHanu3a:

- CBOOO/IHO BJIAJI€Th CTAHJAPTHBIM aIlllapaToOM MAaTEMaTUYECKOTO aHalIMU3a JJIsl BBIYMCIICHUS
MIPOU3BO/IHBIX (DYHKIIMH OTHOM MepeMeHHOMH;

- CcBOOOJHO MPUMEHSThH anmapat MaTeMaTHYeCKOro aHaiu3a JJIsl UCCIIEOBaHUsS (QYHKIUHN U
MOCTPOEHUS TPaUKOB, B TOM YHCIIE UCCIIET0BAaHUS Ha BHITYKIOCTb;

- OIIEepUPOBATH MOHATHEM NEPBOOOPa3HON (DYHKIIMHU JAJIS pellIeHus 3a/1a4;

- OBJIa/IETh OCHOBHBIMH CBeJleHUsIMH 00 uHTerpane HproroHa—JIeliOHMIIa U ero MpocTeHIInX
IIPUMEHECHMUSIX;

- OTIEpUPOBATH B CTAHIAPTHBIX CUTYAIUSIX MPOU3BOAHBIMU BBICHIMX ITOPSIIKOB;

- YMETb IPUMEHSATH NPH PEIICHUH 3aa4 CBOWCTBA HEMIPEPHIBHBIX (PYHKIIMIA;

— yMETbh IPUMEHSATH IIPH PEIICHUH 3a7a4 TeopeMsl Beieprpacca;

- YMETh BBINOJHATh HPUOJIMKEHHBIE BBIYUCIEHHS (METOIbl pEIIEHUS YpaBHEHHIH,
BBIUUCIICHUS ONPEAETICHHOTO UHTErpaja);

- YMETh MPUMEHSTH NPUIIOKEHHUE TPOU3BOIHON U ONpEACIEHHOTOMHTErpaja K PELIEHUI0
3a/1a4 €CTECTBO3HAHUS;

BJIAJIETh MOHATHUSAMU BTOpas MPOU3BOJHAS, BBINYKIOCTh Tpaduka QyHKIMM U YMETh HCCIEIOBATh
(GYHKIUIO Ha BBITYKJIOCTb.

Cmamucmuka u meopus epoamuocmeil, 102UKa U KOMOUHAMOPUKQ

- HMETH IPEJCTABIECHNE O LEHTPAILHON MIPENETIbHON TEOPEME;

- UMETh TMpeJICTaBIeHHE O BBIOOPOYHOM KOI(p(UIMEHTEe KOPpeNsUuu U JIMHEHHON
perpeccuy;

- UMETh TMPEACTaBICHHE O CTATUCTUYECKUX THUIOTE3aX M TPOBEPKE CTATUCTHUYECKOMT
UIIOTE3bl, O CTATUCTUKE KPUTEPHS U €€ YPOBHE 3HAUNMOCTH;



- UMETb MPEJCTABICHUE O CBSA3M SMIIMPHUECKUX U TEOPETUUECKUX PaCIpeIeTICHUN;

- MMETh MPEJICTaBICHUE O KOJANPOBAHNY, JBOMYHON 3aICH, IBOMYHOM JICPEBE;

- BJIAJICTh OCHOBHBIMHM TOHATHSIMH Teopu rpadoB (rpad, BepmmHa, pedpo, CTENEeHb
BEpPUIMHBI, IyTh B rpade) U yMeTb NPUMEHSATh MX NPU PEHICHUH 33/1a4; UMETh IPEJICTABICHUE O
JIEPEBBSIX U YMETh MIPUMEHSTH NIPH PEIICHUN 33/]a4;

- BJIAJICTh TIOHATHEM CBS3HOCTh M YMETh MPUMEHSTH KOMIIOHEHTHI CBSI3HOCTH NPHU PEIICHUN
3ajay;

— YMETh OCYLIECTBIATH IyTH MO pedpaM, 00Xobl pedep U BepIInH rpada;

- UMETh MPEJCTaBICHHE 00 SWUJIEPOBOM M T'aMUIBTOHOBOM IYTH, UMETh IPEACTABICHUE O
TPYAHOCTH  3aJa4yd HAXOXKACHUS TaMUIIBTOHOBA ITYTH;

- BJIAJICTh TOHATUSIMH KOHEYHBIC M CUCTHBIE MHOKECTBA M yMETh HX HPUMEHATH IpU
peLIeHUN 3aj1ay;

- YMETh IIPUMEHSATH METOJ MaTeMaTH4eCKOW MHTyKIINH;

YMETh IIPUMEHSTH IPUHIHMI J{MpuXJiie IpH peleHuH 3a/1a4.

- T'eomempus:

— Nwmets npencrabienne 00  aKCHOMaTHYECKOM METO/IE;

— BJIa/IETh TIOHSATHEM T'€OMETPUYECKHE MECTa TOUEK B MPOCTPAHCTBE U YMETh MPUMEHSTh UX
JUIS pelICHUsl 3a]a4; yMeThb NMPUMEHSTh Ui PElICHUs 3a/ay CBOMCTBA IUIOCKUX M ABYTPAHHBIX
YIJIOB, TPEXTPAHHOTO YTIJIa, TEOPEMbl KOCHHYCOB ¥ CHHYCOB JIJIsl TPEXTPAHHOTO YTIJIa;

— BIIa/IETh TOHATHEM MEPIEHANKYIIPHOE CEYCHHE MPU3MBI U YMETh MPUMEHSTH €ro MpH
pElICHUH 33/1aY;

— HMMETh MPEJCTABICHUE O  JIBOMCTBEHHOCTH MPABHIILHBIX MHOTOTPAHHUKOB;

— BIIa/IETh TOHATUSAMU IIEHTPAIIbHOE U MapaiieIbHOE MPOSKTUPOBAHUE U MPUMEHSTh UX MPHU
MIOCTPOCHUH CEYEHUI MHOTOTPAaHHUKOB METOAOM IIPOEKIIUI;

— HMMETh MPEJCTaBICHUE O Pa3BePTKE MHOTOTPAHHMKA U KpaTyauilieM MyTH Ha MOBEPXHOCTH
MHOTOTPaHHUKA;

— HMMETh MPEICTABICHNE O KOHUYECKUX CEUCHMSIX;

— UMETh TPEJCTaBICHHWE O Kacarommxcs cepax U KOMOMHAIMU Tel BpallleHUs U YMETb
MIPUMEHATH UX NPU PELLICHUH 3a/1a4;

— MPUMEHSATD MPH PEIICHUU 33/1a4 (HOPMYITY PACCTOSHUS OT TOUKH JI0 TUIOCKOCTH;

- BJIQJIETh Pa3HBIMH CIIOCOOAMH 3aJlaHUsl TPSMOM ypaBHEHHUSIMU U YMETh NMPHUMEHSTH MPHU
pElIeHnH 3a/1ay4;

— MPUMEHATHh TIPU PEIICHUH 3a/1ad M JI0KAa3aTeJIhCTBE TEOPEM BEKTOPHBIA METOJ U METOJ
KOOP/IMHAT;

- UMETh TpeJcTaBieHHe o0 akcuomMax o0beMa, MPUMEHITh GOopMyIsl 00BEMOB
MPSIMOYTOJIBHOTO MapajulesieNuIe1a, TPU3MbI U MUPaMUbl, TETpadipa IpH pEUICHUN 33]1a4;

— MIPUMEHATH TEOPEMbI 00 OTHOIICHHUSIX 00HEMOB TP PEIICHUH 33]1aY;

— MPUMEHATh HWHTErpaJl I BBIYHCICHUS OOBEMOB M TIOBEPXHOCTEW TEJN BpalleHUs,
BBIYHCIICHUS IJIOMIA1 C(hEepHUUECcKOro mosca u o0bema apoBOro ciosi;

- MMETh TPEJACTABICHHE O JBWKEHUAX B IMPOCTPAHCTBE: NapaJIEIbHOM IEpPEHOCE,
CUMMETPUU OTHOCHUTENIBHO TJIOCKOCTH, HEHTPAIIbHONW CUMMETPHUH, TIOBOPOTE OTHOCUTEIBHO MPSMOH,
BHHTOBOW CUMMETPHUH, YMETh IPUMEHSTh UX MPHU PEIICHUH 3a7a4,

0  HUMETh MPEACTABJICHHE O IJIOLIAIU OPTOTOHATBHOM MPOEKIINH;

— MMETh TPEJICTABICHUE O TPEXTPAaHHOM WM MHOTOTPAHHOM yIJ€ W MPUMEHSTh CBOWCTBA
IJIOCKUX YIJIOB MHOTOTPAHHOTO yIJia MPU PEIICHUH 3a/1a4;

— UMETh TPEJCTABICHUS O MpeoOpa3oBaHUM MOJO00HS, TOMOTETUU M YMETh MPUMEHSATH UX
TP PEIICHUH 3a/1a4.

Bexmopul u koopounamut 6 npocmpancmee:

- HaxOJUTh 00BbEM MapajuIeNIeIUIeIa U TETPadIpa, 3alaHHBIX KOOPUHATAMHU CBOUX BEPIIINH;
— 3a/1aBaTh MPSIMYIO B IPOCTPAHCTBE;



— HaxOJIUTh PACCTOSIHUE OT TOUYKH JI0 TUIOCKOCTU B CUCTEME KOOPAUHAT;
- HaXOJUTh PACCTOSHHUE MEXIY CKPELIUBAIOIIUMUCS MPSIMbIMHU, 33JaHHBIMH B CHCTEME
KOOpJMHAT.

Memoovt mamemamuxu:

- NPUMEHITh  MaTeMaTHYeCKUe 3HaHUS K  HCCIEAOBAHUIO  OKPYXKAIOIIEro  Mupa
(MonenupoBaHue PU3NYECKUX MPOLIECCOB, 3a/1a4l SKOHOMUKH ).

Conep:kaHue nporpaMmmsl
AJre0pbl M Ha4YaJIa MATEMATHY€CKOI0 aHAJIN3a
IMoBTOpenue matepuasa 10 kiaacca (44)
IoBTOpenue. PemieHne 3agad C HCOOJB30BAHMEM CBOMCTB YHMCEN W CUCTEM CUHUCIIECHUA,
JENUMOCTH, AOJEH W 4acTeH, MPOLEHTOB, MOAyJeH uucen. PemieHue 3amad ¢ MCHOIb30BAHUEM
CBOWCTB CTeMeHEH U KOpHEW, MHOTOYICHOB, MPEoOpa3OoBaHUN MHOTOWICHOB H JIPOOHO-
pauMoHaNbHBIX BhIpaXkeHUM. PelieHne 3a1ad ¢ UCIOIB30BAHMEM IPayCHOM Mepsl yria. Monynb
qHcaa M ero cBoiicTa. PeleHue 3amad Ha JBM)KEHHE M COBMECTHYIO PabOTy, CMECH M CIUIaBBI C
MIOMOIUIBIO JIMHEHHBIX, KBaJPATHBIX U JAPOOHO-pAIlMOHANILHBIX YpaBHEHUN M MX cucteM. Pemienue
3a/a4 C IIOMOIIBI0 YMCIIOBBIX HEPAaBEHCTB M CUCTEM HEPABEHCTB C OJHOM IEPEMEHHOM, C
MPUMEHEHHEM U300paKeHHUsT YHCIOBBIX IPOMEXKYTKOB. PelieHune 3amad ¢ HCIOIb30BAaHUEM
qucIOBbIX (yHKIMA ©W uX rpadukoB. lMcmomp3oBaHue CBOHCTB M Tpa)MKOB JIMHEHHBIX U
KBaJIpaTHUHBIX (QYHKIMH, 0OpaTHOM MPOMOPLHUOHATEHOCTH.
I'padmueckoe pemreHne ypaBHEHHH H HEpaBEHCTB. lVCmoiib30BaHWE HEPABEHCTB W CHCTEM
HEPAaBEHCTB C OJIHOM MEPEMEHHOM, YMCIOBBIX MPOMEXKYTKOB, UX OOBEIMHEHUN U MEpPEeCeYCHHI.
[IpumeHeHne MpH pemeHUH 3a1a4 CBOMCTB apu(PMETHUECKON M TeOMETPUYECKOH MpOrpeccuw,
CYMMHUPOBaHHsI OECKOHEUHOM CXOAMIIEHCS TeOMETPUIECKON MTPOrPECCUHU.

MHuorousiensl (104)

MHorouneHss! 0T OJHOM NEPEMEHHOU. [IeIMMOCTh MHOTOUYJIEHOB.

Jlenenre MHOTOWIEHOB C OCTaTKOM. PalMOHanbHble KOPHM MHOTOWIEHOB C  LEJIBIMHU
KO3 PHUIIHEHTAMH.

YpaBHEHUH.

Cxema I'opuepa. Teopema besy. Uncno kopHeit MHOTOUYIeHa. MHOTOUYJIEHBI OT JIBYX NEPEMEHHBIX.
DopMyJIbl COKPALEHHOTO YMHOXEHUS ISl CTAPIINX CTEIICHEH.

bunom Herorona. MHOTOUJIEHBI OT HECKOJIBKMX NEPEMEHHBIX, CHAMMETPUYECKHE MHOTOUJIEHBI
Crenenu u kopHu. Crenennnie QyHKIUH (244)

Kopuu u crenenu. Kopens crenenn n>1 u ero cpoiictBa. CTeNneHb ¢ palluOHAIBHBIM MTOKa3aTelIeM
n ee cpoiictBa. IloHATHE O CTemeHM C NEHCTBUTENBHBIM IOKa3areneMm. (CBOWCTBAa CTENEHU C
NeNCTBUTENBHBIM MTOKa3zaTenaeM. CTeneHHble PYHKIIMU, UX CBOMCTBA U rpauKu.

Iloxka3arenbHas u norapupmuydeckas pynkonu. (314)

Jlorapupm. Jlorapubm uymcima. OcHOBHOe JjorapupMuyeckoe ToXaecTBO. Jlorapudm
IIPOU3BENICHNUS, YACTHOTO, CTENIEHH; MEPEX0] K HOBOMY OCHOBaHUIO. JleCATUYHBIN U HATypaIbHBIN
norapudmel, yucio e. [IpeodpazoBaHust MPOCTEHIINX BHIPAXKSHUH, BKIIFOUAIOIINX apu(pMeTHIecKue
Olepaluy, a TakXKe OIlepaluio BO3BEACHUS B CTENEHb U OMNEpalyio JorapupMUpPOBaHMUS.
[lokazarenpHast u jorapugmuueckass (yHKIUHU, UX cBoiictBa M rpaduxu. IlokazarenbHble
norapupMUUECKUe ypaBHEHUsT U HepaBeHcTBa. JluddepeHuupoBaHue Moka3zaTeNbHOW U
sorapu@mMuuecKkor GyHKIHI.

IlepBooOpa3nasi u mHTerpaJ. (9 4)

[TepBooOpasnas. IlpaBuna HaxoXaeHUs MepBooOpa3HbIX. [lomans KpUBOJWHEWHON Tpareluy.
Wuterpan u ero BblUMCICHHE. BpluncieHue miomanei Quryp ¢ MOMOIIBIO HHTETPajoB.
[IpyumeHneHne MponU3BOIHON U UHTETpasia JJisl peleHUs] PU3NYECKUX 3a1a4.

OcHo6Has yenb — O3HAKOMUTH C IIOHSATHEM HHTErpajia U HMHTETPUPOBAHMEM Kak OIEpalueH,
oOpaTtHo#l TuddepeHITUPOBAHHIO.

BeposiTHOCTL M cTaTHCTHKA. (28 1)



UucnoBble XapaKTEpUCTUKHU CIy4YalHBIX BEIWYMH: MAaTEMAaTHYECKOE OKMIAHHUE, NUCIIEPCUS U
CTaHIapTHOE OTKJIOHEHME. [IprMeprl NMpUMEHEHHsT MATEMaTH4YECKOrO OKHIAHUSA, B TOM 4YHCIE B
3ajjauax M3 MOBCETHEBHOM JKM3HU. MareMaTudeckoe OXHJaHHe OMHAPHOW CIydailHOW BEIWYHHBI.
MatemaTuueckoe OXKUIAHUE CYMMBI CIIy4alHBIX BEJIMYMH. MareMaTtndeckoe OXUAAHHE H
JHCTIEPCHUSI TEOMETPUUYECKOTO M OMHOMHUAIBHOTO PaCIpeeIICHHM.

3akoH OOJBIIMX YHCEN M €ro pojib B Hayke, Npupojae U oduiectBe. BbIOOpouHBIH MeTOX
UCCIICIOBAHUM.

IIpumepsl HENPEPBIBHBIX Cly4YaiHbIX BenWuuH. lIoHATHE O IUIOTHOCTH pacHpenencHus. 3anadu,
IIPUBOALINE K HOPMAIILHOMY paclpezesieHuIo. [IoHsITHe 0 HOpMaJIbBHOM pacIpeeICHUN.

6. YpaBHeHus u HepaBeHcTBa. CHCTEeMbI YpaBHeHUi U HepaBeHCTB.(304)

PaBHOCUIIBHOCTH ypaBHEHUI, HEpaBEHCTB, cucTeM. O01IMe METOIbl PEIlIEHNs YpaBHEHUN. Penenne
HEPABEHCTB C OJHOM IEPEMEHHOM. YPaBHEHMS U HEPABEHCTBA C JIByMs IepeMeHHbIMU. CHucTeMa
YpaBHEHUH. YPAaBHEHUS U HEPABEHCTBA C IIapaMeTPaMH.

Oo6o61maruee nopropenue (12 u)

I'eomerpus

1. Metoa koopauHaT B npocTpancree. JIBukenusi. (214).

[IpsimoyronbHast cuctema KoopAMHAaT B mpocTpaHcTBe. Koopaunatsl BekTopa. CBsI3b MEXAy
KOOp/JMHAaTaMHM BEKTOPOB M KOOpAMHAaTaMM Todek. IIpocreilmime 3agaum B KOOpJMHATAX.
VYpaBaenne chepbl. Yroa Mexay Bekropamu. CKaaspHOE MPOHW3BEACHHE BEKTOPOB. BhIUmcicHHe
YIJIOB MEXIY MPsMBIMH M IUIOCKOCTSIMM. YpPaBHEHHE IUIOCKOCTH. LleHTpaibHas cUMMeETpHs.
OceBas cummerpus. 3epkanbHas cumMerpus. [Tapamnensrbiii nepenoc. [IpeodbpazoBanue moo0us.
[Tonsatue BexTopa. PaBeHcTBO BekTOpOB. CiloXeHHE U BbIUMTaHHE BEKTOPOB. CyMMa HECKOJIBKHUX
BEKTOPOB. YMHOK€HUE BekTopa Ha yucio. Komminanapueie BekTopsl. [IpaBuio napannenenumnena.
PaznoxeHue BeKkTopa 1o TpéM HEKOMIUIAHAPHBIM BEKTOPaM.

2. lInaunap. Konyc. Hlap. (164).

[Tonarue nuuuapa. Ilnomane noBepxHocT uauHapa. [lonstue konyca. [lnomans nopepxHocTu
KoHyca. Yceu€HHblii konyc. Cdepa m map. Bsammuoe pacmosiokeHue chepsl U IUIOCKOCTH.
KacarenbHast ninockocts k cepe. [lnomans ceprl. Bzanmuoe pacronoxxenue chepbl U NpsSMOH.
Cdepa, BnucanHas B MWIMHAPUYECKYIO MoOBepXHOCTh. Cdepa, BmHMcaHHAas B KOHHUYECKYIO
NOBEPXHOCTh. CeueHMs IMIMHAPUIECKON MOBEPXHOCTU. CedeHNs] KOHNYECKOW MTOBEPXHOCTH.

3. O0bémbl Tea. (174).

[Tonarue o6béMa. OOBEM mpsiMOyroibHOro mapamienenunena. O6béM npsmMoi mpusmsl. O0bEM
HuIMHIpa. Berarcnenue 00bEMOB Tell ¢ TOMOIIBIO MHTETPAJIOB.

O0BéM HaksioHHOM mpu3Mbl. O0BEM nupamuabl. O6béM KoHyca. O0bEM mapa. O0BEM 1IAPOBOTIO
CErMEeHTa, 1IapOBOTI'0 CJIOS U IapoBoro cektopa. [lmomans cepsl.

4. IToBTopenue. Pemenue 3anay. (144).

B coorBerctBun c Paboueit mporpammoii Bocnutanus MBOVY «CIII Ne37» co3pathb
ONaronpusATHBIE YCIOBHS JUIS YCBOCHMS UIKOJbHUKAMH COLIMAIbHO 3HAYMMBIX 3HAHUN — 3HAHWH
OCHOBHBIX HOPM M TPAJMIIUNA TOrO 0OIIECTBa, B KOTOPOM OHU XUBYT. ClienaTh NpaBUIbHBIA BEIOOP
CTapUIEKIACCHUKAM ITOMOXET MMEIOLIUICS Yy HUX pealbHbI MPAKTUYECKUI ONBIT, KOTOPHIA OHU
MOTYT IPHUOOPECTH B TOM YMCIIE U B IIKOJE. BaxHO, 4TOOBI ONBIT OKa3ajicsi COLUAIbHO 3HAUUMBbIM,
TaK KaK MMEHHO OH IIOMOXXET TapMOHMYHOMY BXO)KJIEHUIO HIKOJBHHUKOB BO B3pPOCIYHK XH3Hb
OKpY’KaIoIllero ux o0IIecTBa.

Jro:

- OIBIT JIeJl, HalpaBJIEHHBIX Ha 3a00TYy O CBOEH ceMbe, POAHBIX U OJIN3KUX;

- TPYZOBOH OIBIT, OIIBIT YYacCTHsI B IPOU3BOACTBEHHOMN IIPAKTHKE;

- OIIBIT JIeJ1, HANIPaBJICHHBIX HA MOJIb3y CBOEMY POJHOMY T'OPOAY WM CENly, CTpaHE B LIEJIOM,
OTIBIT JESTEIHHOTO BBIPAXKEHNUS COOCTBEHHOM I'pakTaHCKON MO3ULINY;

- OMBIT IPUPOJIOOXPAHHBIX AEIT;

- OTIBIT Pa3pelICHUs] BO3HUKAIOINX KOH(QIMKTHBIX CUTYAIMH B IIKOJIE, J0Ma UM Ha YJIHIIE;



- OMBIT CaMOCTOSTEIBHOTO TPUOOPETCHHS] HOBBIX 3HAHWM, NPOBEACHHUS HAYYHBIX
HCCIICIOBAHUM, ONIBIT IPOEKTHOM JIEATEIIbHOCTH;

- ONBIT U3YYEHUS, 3aLIUTHl U BOCCTAHOBJICHUS KYJIBTYPHOTO HACIEIUSl YE€JIOBEUYECTBA, OIBIT
CO371aHUsI COOCTBEHHBIX MTPOU3BEICHUN KYIbTYPHI, ONBIT TBOPUYECKOTO CAMOBBIPAKCHUS;

- OTIBIT BEACHMSI 3JI0POBOT0 00pa3a KU3HH U 3a00THI O 3JJOPOBBE IPYTUX JIOCH;

- OMBIT OKa3aHWs TMOMOIIM OKPYKAIOIIUM, 3a00Thl O MaJbIIIAX HINA TMOXHUJIBIX JIIOJISX,
BOJIOHTEPCKHH OIIBIT;

- OMBIT CAaMOTIO3HAHUS U CAMOAHAIN3a, OMbIT COUMAIBHO MPUEMIIEMOIO CaMOBBIPAKECHUS U
camopeau3aluu.
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