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1. IMosicHUTeJIBbHASA 3ANMUCKA

HopmaTuBHO-ipaBoBoe oGecneyeHue

Pabouas nporpamma ydeOHOTO npeamera «MaTeMaTHKa) COCTaBJIeHA Ha OCHOBE

- OCHOBHOM 00pa30BaTeILHOM MPOrpaMMEbI cpeaHero oomiero oopasoBanuss MKOY «I'nnesckas COILy;

- aBTopckit mporpammel C.M. Hukonsckoro, M.K.ITotamosa, H.H.Pemernukosa, A.B.IlleBkuna (IIporpammer 00meo0pa3oBaTebHBIX
yupexaeHui mo anredpe u Hadanam ananusa 10-11 kmaccos (coct. T.A.Bypmuctposa - M. IIpocserienue 2020 r.(ctp.94-101),

- aBTopckoii mporpammsel JI.C. Aranocsina, B.®. bByry3osa, C.b. Kagomuesa u np.(ITporpammel 0011e006pa3oBaTenbHbIX YUPEKICHUH O
reometpun 10-11 ximaccos (coct. T.A.Bypmucrposa)- M. Ipocsemienne,2020r. ctp.67-71);

- yae6Horo iana MKOY «'unesckas COILl» na 2023-2024 y4ueOHbIH TO/.

Hcnoab3yemblii y4eOHO-MeTOAMYECKUIT KOMIJIEKT

1. [Iporpamma no anredpe U HauajsaM MaTeMaTH4YEeCKOro aHau3a. (6a30Bbli U yriyoneHHsll ypoBeHb). C.M. Hukonbckuii, M.K.Iloramnos,
H.H.Pemernukos, A.B.llleBkun (COOpHUK pUMEPHBIX pabounx nporpamm. Anredpa u Hadaia aHanu3a 10-11 knacesl. Coct. T.A.Bypmucrposna -
M. IIpocserienue 2020 r., -ctp. 94-101) ;

2 . I[Iporpamma no reometpuu (6a30Bbiii U mpodmibHbIi ypoBHHK) JI.C. ATanocsH, B.®. byryszos, C.b. Kagomues u ap.( CO0pHUK TpUMEPHBIX
pabounx mporpamm. I'eomerpus 10-11 kmaccsr (coct. T.A.Bypmuctposa)- M. IIpocsemmenue; 2020r. ctp.67-71);

3. Maremaruka: anrebpa U Hadyajla MaTeMaTHYECKOTO aHaIn3a, reoMeTpusl. Anredpa U Hadajla MaTeMaTudeckoro ananumsa. 11 kimacc: yueo.
00111e00pa3oBar. opranu3anmii : 6a3oBsiid u yriryos. yposau (C.M. Hukonsckuit, M.K. IToranos, H.H. Pemeraukos, A.B. IlleBkun).- M.:
[Ipoceemenue, 2021 ;

4. Maremaruka: anreOpa U Hadaja MaTeMaTUYECKOTo aHanu3a, reomeTpus. ['eomerpusi, 10-11 xmacc: yueb. mis o01meoOpa3oBaTeIbHBIX
yupexaenuii : 6a3ossiii u npoduibHeii ypoBau/ (JI.C. AranocsH, B.®. Byry3os, C.b. Kagomues u ap) - M.: IIpocsenienne, 2020.;

5. AnreOpa u Havajia MaTeMaTHIecKoro ananusa. J{umakrthueckue marepuaisl. 11 kimacc : yued. mocodue ajst 001meo0pa3oBaTeIbHBIX OpraHU3aIHH
0a30Bblii 1 yriayonenusiii ypoBau/ MLK. IToranos, A.B. llleskun . - M. : IIpocBenienune, 2018r.;

6. Anrebpa 1 Hayasla MaTeMaTHYeCKOro anammsa. Temartnueckue Tectsl. 11 Kimacc : yue6. mocooue st o01ieo0pa3oBaTe/IbHBIX OpraHu3alnii : 0a30BbIN
u yriyonennsiit ypouu/ 10.B.1lenenesa. - M. : [IpocBemienue, 2018r.;

7. l'eometpus. unaktuaeckue Marepuansl. 11 kmace : yueb. mocodue i 0011eo0pa3oBaTenbHbIX OPTaHU3aIMiA : 0a30BBIA U YTITyOJIeHHBIN
ypoBuu / B.I'. 3uB. - M.: IIpoceemenue, 2017r. ;

8. I'eomerpusi. CamocrositenbHbie paboThl. 11 Kiacc: y4ue6. mocobue st 001eodpazoBar. opranusanuii : 6a3oBbiii ypoBeHb/M.A. Nuenckas. - M.:
[Ipocemenue, 2019r. ;



OcHOBHbBIE HeJIin M 3a/1a44 Kypca

3agauamu cpeaHero o0Iero oopa3oBaHus SIBJISIOTCS Pa3BUTHE UHTEPECa K MO3HAHUIO M TBOPUYECKHUX CIIOCOOHOCTEH o0ydvarolerocs, popMupoBaHre HAaBBIKOB
CaMOCTOSATEIBHON YUeOHOM NeaTeIbHOCTH Ha OCHOBE nuddepennuanuu ooyueHus. B qonoiHeHne Kk 00s13aTebHBIM MPEAMEeTaM BBOJISATCS MPEIMETHI IO BEIOOPY
caMHX 00y4aroIuXcs B IENAX peaji3aliid HHTEPECOB, CIOCOOHOCTE M BO3MOXKHOCTEH JTHYHOCTH.

Kypc maTemaTuku HanmpaBJieH Ha JOCTHXKEHHE CIEAYIOMMNX 1eJIei:

- BOCIIUTAHME CPEACTBAMU MATEMATUKH KYJIbTYpPbI IMYHOCTH, TOHUMAHUS 3HAYMMOCTH MAaTEMATHUKU JUIsl HAYYHO -TEXHUYECKOTO Mporpecca,
OTHOIIIEHUS K MaTeMaTHKE KaK K YaCTH OOIIeYeIOBEYECKON KYIbTYPhI Uepe3 3HAKOMCTBO C UCTOPHUEH pa3BUTHS MaTEMATHKH, BOJIIOIIUEH
MaTeMaTUYECKUX HUCH;

- OBJIA/ICHUE CHCTEMOI MaTeMaTH4YeCKUX 3HAHUI U YMEeHH i, HEOOXOIUMBIX B MOBCEJHEBHOM MKU3HU, JJIS U3yYEHUS IIKOJIbHBIX €CTECTBEHHO-
Hay4YHBIX IUCHUIUIMH Ha 6a30BOM YpOBHE, JJIs MOJIy4€HUs 00pa3oBaHus B 00JacTsX, HE TPEOYIOUINX YriyOIeHHOH MaTeMaTHUeCcKOi MOArOTOBKHY;

- HHTeJJIEKTyaJIbHOe Pa3BUTHeE, JIOTHUECKOTO MBIIUIEHHUS, TPOCTPAHCTBEHHOTO BOOOPaKEHNUS, AITOPUTMUUECKON KYIbTYphl, KPUTUYHOCTH
MBIIILJIEHHUS] Ha YPOBHE, HEOOX0IMMOM 715 Oynyiel mpodeccuoHalIbHOM e TEIBHOCTH, a TaKKe MOCIeNYIOIero 00y4eH s B BBICIIEH 1IKOJIE;

- (hpopMupoOBaHUE MPeEACTABJEHUI 0 MAaTEMAaTHKE KaK YHHBEPCAIIBHOM SI3bIKE HAYKH, CPEJICTBE MOICITMPOBAHMS SIBJICHUI U TIPOIECCOB, 00 UIEIX U
METO/IaX MaTeMaTUKHU.

HN3yuenue ajaredpbl U Hayaj aHaau3a B 11 kiacce HampaB/ieHO HAa JOCTH:KEHHeE CJEeIYIOIIHUX Leei:

® OBJAJETh METOJIAMU HCCIeA0BaHUS QYHKIUI U MOCTPOCHUS UX TpadUKOB; YCBOUTH MOHATHS Mpeena QYHKINUN U HEPEPhIBHOCTH
(GYHKIMY B TOYKE ¥ Ha HHTEPBaJIe; YCBOUTH NOHATHE (DYHKIIMH, 0OpAaTHON K TaHHOM, U HAYUUTbCS HaXOIUTh (QYHKIINIO, 00paTHYIO K
JIaHHO;

® Hay4uTh HAXOAUTH MMPOU3BOJHYIO JIFOOOM 11eMeHTapHON (DYHKIIMH; HAYYUTh IPUMEHSITH MPOU3BOIHYIO PU UCCIETOBAaHUH (PYHKIUN U
pElIeHUH TPAKTHYECKUX 3a/1a4;

e  3HATh TAONHILY IEPBOOOPA3HBIX (HEONPEACIEHHBIX MHTETPAIIOB) OCHOBHBIX (DYHKIIMI M yMETh MpUMEHATh popmyny Herotona-JleiiOHuia
MIPH BBIYMCIICHUU OIPEIEIEHHBIX HHTErPajioB U IO puryp;

e chopmHupOBaTh YMEHHE IPUMEHATH PaBHOCHIIbHBIE TPEOOPa30BaHUS MIPH PEIICHUN YPaBHEHUI 1 HEPABEHCTB; HAYUUTh PElIaTh ypaBHEHUS
Y HEPABEHCTBA C MOJY/ISMU U IPUMEHSATh METO]l HHTEPBAJIOB ISl PEILICHUsI HEPABEHCTB; OCBOUTH Pa3HbIE CIIOCOOBI PEIICHUs CUCTEM
ypaBHEHUH C HECKOJIBKUMH HEU3BECTHBIMH.

H3yuenune reomerpum B 11 ki1acce HanpaBJIeHO HA JOCTHKEHHUE CJIEIYIOUIHX LeJIei:
® 3aKpENUTh U3BECTHHIC YUALTUMCS CBEICHUS U3 Kypca TUIAaHUMETPHH O BEKTOpaxX U ACHCTBUIX HaJ HUMU, BBECTH MOHATHE KOMILIaHAPHBIX
BEKTOPOB B MMPOCTPAHCTBE U PACCMOTPETH BOTIPOC O PA3JIOKEHHUHU JTF0O0r0 BEKTOPa Mo TPEM JaHHBIM HEKOMIUIAHAPHBIM BEKTOPAM;



e chopMHUpPOBaATh yMEHHE YYAIIUXCS IPUMEHATh BEKTOPHO-KOOPIMHATHBIA METO/I K PELICHUIO 3314 Ha BHIYMCIICHUE YIIIOB MEXTY IPSIMBIMU
U IJIOCKOCTSIMU U PACCTOSIHUMA MEKy IBYMS TOYKaMU, OT TOYKHU J0 INIOCKOCTH;

e chopMHPOBATH MPEACTABICHUE YUAIIUXCSI 00 OCHOBHBIX TEJIaX U MOBEPXHOCTSAX BpALICHUS — IUIMHIpPE, KOHYCe, cdepe, mape;

® BBECTH MOHATHE 00BbEMA TeNla M BRIBECTH (POPMYIIBI ISl BEIYUCIECHHUS 00BEMOB OCHOBHBIX MHOTOI'PAaHHUKOB M KPYIJIBIX Tell.

Mecto npeamMera B 0a3HUCHOM y‘leﬁHOM IJ1aHe:

CornacHo yueOHOMY TUIaHy IIKOJIBI HA M3y4eHHE MaTeMaTuku B 11 kitacce oTBoauTes 4 yaca, B TOM YHCJIE Ha anreOpy U Havaia aHalu3a
OTBOJUTCS 2,5 yaca B HEIETIO U Ha TEOMETPHIO OTBOANTCA 1,5 yaca B HEJIeNI0 B T€YEHHE BCETO y4eOHOTO roja.

XapakTepucTHKA Kjacca

B kmacce oOy4arotcest 2 yqaniuxcsi.

2. [Inanupyembie pe3yJibTaThl 0OCBOCHUsI YUeOHOr0 MpeaMeTa, Kypca

JInYHOCTHBIE Pe3yabTaThI:

¢ c(hOPMHPOBAHHOCTH IICJIOCTHOTO MHUPOBO33PEHUS, COOTBETCTBYIOIIECTO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH U OOIIECTBCHHOM
MPAKTUKH, OCHOBAHHOTO HA JMAJIOre KYJIbTYP, a TAK)KE PA3IMYHBIX ()OPM OOIIECTBEHHOTO CO3HAHMUS, 0CO3HAHUE CBOECTO MECTa B IMOJIMKYJIBTYP HOM
MHpE;

¢ c(hOPMHPOBAHHOCTH OCHOB CAMOPA3BHUTHS U CAMOBOCITUTAHHSI B COOTBETCTBHH C OOIICUESIIOBEYCCKUMH [ICHHOCTSIMH U HJIcaIaMu
IPaXKIAaHCKOTO OOIIECTBA; TOTOBHOCTh M CITOCOOHOCTh K CAMOCTOSTEIIBHOM, TBOPUECKON M OTBETCTBCHHOMU JCSITEILHOCTH;

® TOJICPAHTHOE CO3HAHHE U MOBEJICHUE B IMOJIMKYILTYPHOM MHUPE, TOTOBHOCTD U CLIOCOOHOCTH BECTH JHAJIOT C APYTUMH JIFOJIbMH, JTOCTUTaTh
B HEM B3aMMOIIOHMMAHHS, HAXOUTh OOIIUE [IEJTU U COTPYTHUYATD JUIS UX JTOCTHIKCHUS;

® HABBIKW COTPYIHHYECTBA CO CBEPCTHUKAMH, IETHbMHU MIIQJIIIIETO BO3pacTa, B3pOCIBIMU B 00pa30BaTeIbHOM, 0 OIIIECTBEHHO MOJIC3HOM,
y4eOHO-HCCIIeIOBATEIIbCKOM, TPOCKTHON M IPYrMX BUIAX JEATCILHOCTH;

® HPaBCTBEHHOE CO3HAHKE U TIOBEJICHUE HA OCHOBE YCBOCHHS OOIICUEIIOBEYESCKUX [IEHHOCTEHH;

® FOTOBHOCTb U CIIOCOOHOCTh K 00pa30BaHHUIO, B TOM YHCIIE CaMOOOPA30BaHHUIO, Ha MPOTSHKEHUU BCCH KM3HU; CO3HATEILHOE OTHOIICHHUE K
HETPEPIBHOMY 00pa30BaHHUIO KaK YCIOBUIO YCIEIIHOM MPOPECCHOHATBHON M 00IIIECTBEHHOM JEATEIbHOCTH;

® OCTETHYECKOE OTHOIIICHUE K MUPY, BKIIIOYAsl 3CTETUKY ObITa, HAYYHOTO U TEXHUYECKOT'O TBOPUECTBA, CIIOPTA, OOIIECTBEHHBIX OTHOIICHUH;

® OCO3HaHHBIN BBIOOP OyayIIei mpodeccun U BO3IMOKHOCTEH peann3aiui COOCTBEHHBIX KU3HEHHBIX TUIAaHOB;

® OTHOIIIEHHE K MPO(EeCCUOHAIBHON IEeATENHHOCTH KaK BOZMOKHOCTH YYaCTHs B PEIICHUU JIMYHBIX, OOIIECTBEHHBIX, TOCYIaPCTBEHHBIX,
oOIIeHAIIMOHAIBHBIX MTPOOIIEM.

MeTtanpeaMeTHble Pe3yabTAThI:



® YMEHHE CaMOCTOSATEIbHO ONPEAEIATH LU ACSITEIbHOCTU U COCTABIIATH IIJIaHbl AEITEIbHOCTH; CAMOCTOSITENIBHO OCYIIECTBIIATD,
KOHTPOJIMPOBATh U KOPPEKTUPOBATH JEATEIBHOCTD; UCII0JIb30BaTh BCE BO3ZMOXKHbBIE PECYPCHI Il JOCTUKEHUS MOCTABICHHBIX LIENEeH U peaau3al uu
TUTAHOB JICSTENIHOCTH; BRIOUPATH YCIEIIHbIE CTPATETUHU B PA3IMYHBIX CUTYALIUAX;

® yMEHHE MTPOYKTUBHO OOLIATHCS U B3aUMOJIEHCTBOBATH B IIPOLIECCE COBMECTHOM JIEATEIBHOCTH, YUUTHIBATh MO3ULIUN APYTUX YUaCTHUKOB
JeAaTeNbHOCTH, Y3PPEKTUBHO pa3pemaTb KOHPIUKTHL;

® BJIa/ICHUE HAaBbIKaMU MIO3HABATEJIbHOM, yUEOHO-UCCIIEI0BATENLCKON U MPOEKTHON AEATEIbHOCTH, HaBbIKAMH pa3pelleHus Ipooiem;
CIOCOOHOCTh M TOTOBHOCTB K CAMOCTOSITEIIbHOMY MTOMCKY METOJIOB PEIISHHS MPAKTHYECKHX 33/1a4, TPUMEHEHHIO Pa3IMYHBIX METOJ0B TIO3HAHUS;

® TOTOBHOCTB U CIIOCOOHOCTB K CAMOCTOSATENBHOM HHPOPMAIMOHHO-TIO3HABATENIFHOMN IEATEIILHOCTH, BKIIOYas YMEHUE OPHEHTUPOBATHCS B
Pa3IMYHbIX UCTOYHUKAX HH()OpPMALIMK, KPUTHUECKU OLIEHUBATh U UHTEPIIPETUPOBATh UH(OPMALINIO, TIOJyYaeMYI0 U3 Pa3InYHbIX HCTOUHUKOB;

® YMEHHE HCII0JIb30BaTh CPEJICTBA HH(POPMAIIMOHHBIX U KOMMYHUKALIMOHHBIX TexHoJoruil (ganee - UKT) B pemieHun KOTHUTHUBHBIX,
KOMMYHHMKATHUBHBIX U OPraHU3alMOHHBIX 3a/1a4 ¢ COOI0eHNEM TpeOOBaHUM 3PrOHOMUKH, TEXHUKH 0€30ITaCHOCTH, TUTHEHBI, peCcypcocOepexeHus
MIPaBOBBIX U ATUYECKUX HOPM, HOPM MH(OPMALIMOHHON OE€30MaCHOCTH;

® YMEHHE CaMOCTOSTEIbHO OLIEHUBATh U IPUHUMATh PEUICHUS, ONIPEIEIISIONINE CTPATErHIO MOBEACHHUS, C YIETOM IPaXKAAHCKUX U
HPaBCTBEHHBIX IEHHOCTEH;

® BJIaJICHUE SI3bIKOBBIMH CPEICTBAMHU - YMEHUE SICHO, JIOTHYHO U TOYHO M3JIaraTh CBOIO TOUKY 3PEHHUS, CIOJIb30BATh a/IeKBAaTHBIE S3bIKOBBIE
CPEACTBA;

e BJIa/ICHHE HAaBbIKaMU MO3HAaBaTeNbHOM pedIeKCHH KaK OCO3HAHUS COBEPLIAEMbIX IEHCTBUI U MBICIUTENBHBIX MTPOLIECCOB, UX PE3YJIbTaTOB
Y OCHOBAHUH, IPaHUIL] CBOETO 3HAHUS U HE3HAHMs, HOBBIX MI03HABATEIbHBIX 33]1a4 U CPEJICTB UX JIOCTHKECHUS.

IIpeameTHbIe pe3y/IbTaThI.

¢ c(OPMHUPOBAHHOCTD IIPEJCTABICHUNA O MaTEMATUKE KaK 4YaCTH MUPOBOI KyJIbTYpbl U O MECTE MaTEMATUKU B COBPEMEHHOMN IIUBHIIN3ALNH, O
crioco0ax ONUCaHMs HA MAaTEeMaTUYECKOM SI3bIKE SBJICHUN PeaIbHOTO MUPA;

¢ CHOPMHUPOBAHHOCTh MPEJICTABICHUM O MaTeMaTHYeCKUX IOHATUAX KaK O BaXKHEMIIMX MaTEeMaTHYEeCKMX MOJAENSIX, MO3BOJISIOIIMX
OINMCBIBATH U U3y4YaTh pa3Hble IPOLIECCH] U SBJICHUS; IOHUMaHUE BO3MOKHOCTH aKCHOMAaTUYECKOT0 IIOCTPOCHUS MaTEMAaTHUECKUX TEOPUH;

® BJIaJICHHE METOJIaMH J0KAa3aTeJIbCTB U aIrOPUTMOB PELICHUS; YMEHUE UX NMPUMEHATh, IPOBOJUTH J10Ka3aTelIbHbIE PACCYKACHUS B XOJIe
peleHus 3a1a4;

®BJAJICHUE  CTAHIAPTHBIMU  HpuéMamMM  pPELIeHUs  pPAlMOHAIBHBIX M MPPALHOHAIBHBIX, I[OKa3aTEJIbHBIX, CTENEHHBIX,
TPUTOHOMETPUUYECKUX YPAaBHEHUI U HEPABEHCTB, UX CHCTEM; UCIOJIb30BaHHE TOTOBBIX KOMIIBIOTEPHBIX IPOTpaMM, B TOM YHCIIE JJIs TOMCKA MYTH
peleHus U WIITCTPALMK PELIeHNs] YPaBHEHUH 1 HEPaBEHCTB;

¢ c(hOPMUPOBAHHOCTD NPEACTABICHNUN 00 OCHOBHBIX MOHATHUAX, UAEAX U METO/IaX MaTEMAaTUUYECKOT0 aHaIN3a;

®BJAJICHUE OCHOBHBIMM MOHATUAMHU O IUIOCKMX U IPOCTPAHCTBEHHBIX I'€OMETPUUECKUX (UIypax, MX OCHOBHBIX CBOMNCTBAX;
c(OpMHPOBAHHOCTh YMEHHsI paclio3HaBaTh HA YEPTEXAX, MOJIENIAX U B peaIbHOM MUPE F€OMETpUUECKUe (PUTypbl; IPUMEHEHNE U3YYEHHBIX CBONCTB
reoMeTprudecKux (GUryp u GopmyI 1Jisl pelIeHns TeOMETPUUECKUX 331a4 U 33]1a4 C MPAKTHUECKUM COJIEpKAHUEM;

¢ chOPMHUPOBAHHOCTD MPEJCTABICHUN O MPOLIECCaX U SIBICHUSAX, UMEIOIIUX BEPOATHOCTHBIN XapaKTep, O CTATUCTUYECKUX 3aKOHOMEPHOCTSAX
B peaJbHOM MHpE, 00 OCHOBHBIX MOHSATHSX 3JIEMEHTapHOW TEOpPUU BEPOSITHOCTEH; YMEHMH HaXOJIUTh U OLIEHUBATh BEPOSTHOCTH HACTYIJICHUS



COOBITHH B MPOCTEHUIINX MPAKTHUECKUX CUTYALUAX U OCHOBHBIC XapaKTEPUCTUKHU CIyYailHBIX BEIUYNH;

® BJIa/ICHUE HAaBBIKAMU MCII0JIb30BaHUS TOTOBBIX KOMIIBIOTEPHBIX IIPOrPAMM IIPH PELICHUH 3a/a4;

¢ cHOPMHUPOBAHHOCTh ~ NPEACTABICHUH O HEOOXOJMMOCTH J0Ka3aTEIbCTB MPHU OOOCHOBAHUHM MaTEMaTHUYECKHX YTBEP)KICHHH H POJIH
AKCHOMATHKH B IIPOBEACHUU JI€IYKTUBHBIX PACCYXKACHUM;

¢ chOPMHUPOBAHHOCTD TOHSATHIHOTO ammapaTa Mo OCHOBHBIM pa3jieiaM Kypca MaTeMaTHUKW; 3HAHHH OCHOBHBIX TeOpeM, GopMya U yMeHUs'
UX IPUMEHSATh; YMEHUS J1I0Ka3bIBaTh TEOPEMBI U HAXOIUTh HECTaHIaPTHbIE CIIOCOOBI pellIeHUs 3a/1a4;

¢ chOPMHUPOBAHHOCTh YMEHHI MOJEIHPOBATH pEasbHBIE CUTYAllUH, UCCIIEAOBATh MOCTPOCHHBIE MOJEIH, HHTEPIPETUPOBATH MOTYIESHHBIN
pe3ynbTar;

¢ c(hOPMHUPOBAHHOCTh IMPEACTABICHUN OO0 OCHOBHBIX IOHATUSAX MaTeMAaTUYECKOro aHaliu3a M HMX CBOWCTBAxX, BIIAJICHUE YMEHUEM
XapaKTepU30BaTh NOBEACHNE (PYHKUNN, UCIIOJIb30BaHUE TIOJYYEHHBIX 3HAHUM JUIsl OMUCAHMsI M aHAJIM3a pealbHbIX 3aBUCUMOCTEN;

® BJI/ICHUE YMEHUSAMU COCTABJICHUS BEPOATHOCTHBIX MOJIENEH M0 YCIOBUIO 33/1a4l U BBIYMCIIEHUSI BEPOSATHOCTH HACTYIUIEHUS COOBITHH, B
TOM 4YHCJI€ C MpUMEHEeHUueM (opMysl KOMOMHATOPUKH UM OCHOBHBIX TEOPEM TEOPUU BEPOSATHOCTEW; MCCIENOBAaHUS CIy4alHBIX BEJIUYHMH MO0 HX
pacupeneneHuro.

ba3oBblii ypoBeHb

«IIpo6aeMHO-PYHKIIMOHATBLHBIE PE3YIbTATHD)

Paznen |. BoINYCKHUK HAYYUTCHA I11. BoINyCKHUK MOJYYUT BO3MOKHOCTH
HAYYHMThCSA
Lean ocBoeHust Jn1s1 UCcII0b30BaHuUs B IIOBCENHEBHOM JKU3HU U 00eCIIeUeHUs s pazeumus MoluLieHUs, UCNONb30BAHUS 8
npeaMera BO3MOKHOCTH YCIICIIHOTO IIPOAODKEHHs 00pa30BaHus IO NOBCEOHEBHOU HCUZHUU 0DeCneyeHUss 603MOHCHOCU
CIICIMATBHOCTSIM, HE CBSI3aHHBIM C TIPHUKJIAJHBIM HCIOIB30BaHIUEM yenewnoz2o npoooniceHus 00pazo8anus no
MaTeMaTHKH CReYUanbHOCMAM, He CBA3AHHBIM C NPUKIAOHbIM
UCNONIL308AHUEM MAMEMAMUKU

TpeGoBaHus K pe3yjbTaTam

nemenmul meopuu - OHepI/IPOBaTB Ha 0a30BOM YPOBHE NMOHATHUAMUA: KOHEYHOC MHOKECTBO, - Onepupoeamb NOHAMUAMU. KOHEYHOEe MHOJHCeCmeo,
MHOdMCecme u QJICMCHT MHOKECTBA, IIOAMHOXCECTBO, INIEPECCCUCHUC 06’LGI[I/IHGHI/I6 JJIeMEeHm MHoJHcecmeda, l’lO()MHOJlCéCI’I’lGO,
Mamemamuyeckoul MHOXXCCTB, YUCJIO0BBIC MHOXKXCCTBA Ha KOOpHHHaTHOfI HpﬁMOﬁ, OTPEC30K, nepeceverue u obvedunerue MHOIHCECMB, YUCTIOBblE
J102UKU HUHTEPBAJII; MHOMCECmeda Ha KOOp()uHaWIHOﬁ I’lpﬂMOﬁ, ompe30K,

— OIICpHUPOBATH HA 0a30BOM YPOBHC NOHATUSIMU: YTBCPIKACHHC, uxnmepedail, noJayunmepeal, nPpomedsCymok ¢




OTpULIAHUE YTBEPKICHUS, UCTUHHBIC U JIOKHBIC YTBEPKICHMUS,
MPUYKHA, CIEACTBUE, YACTHBIN cIydail 0OLIEero yTBep K ACHHS,
KOHTPIIPUMED;

— HaXOJUTh NiepeceucHre U 00bEANHEHNE IBYX MHOKECTB,
MIPEACTABICHHBIX I'paduecKy Ha YHCIOBOH TPSMON;

— CTPOUTH HA YUCIIOBOU MPSMOM ITOJAMHOKECTBO YMCIOBOI'O MHOXKECTBA,
3a1aHHOE NPOCTEUIINMHU YCIIOBUSIMHY;

— pacro3HaBaTh JIOKHbIE YTBEPKJIEHUS, OIIMOKU B PacCyXACHUAX, B
TOM YHCJIE C UCIOIb30BAHUEM KOHTPIIPUMEPOB.

B nogceonesrnoul scuznu u npu uyvenuu Opyeux npeomemos.

— HCIIOJIb30BATh YKCIIOBbIE MHOXKECTBA HA KOOPAMHATHOMN MPSMOW JUIs
OIMCAHUS PEaIbHbIX IIPOLIECCOB U SIBJICHMUIA;

— IIPOBOJUTH JIOTHYECKUE PACCYKICHUS B CUTyalUsIX [IOBCEAHEBHOM
JKU3HU

8bIKOJIOMOU MOYKOU, epaguyeckoe npedcmasieHue
MHOHCECME HA KOOPOUHAMHOU NIOCKOCU,

— ONepuUpoBams NOHAMUAMU. YIMBEPAHCOeHUE,
OMpUYaHUe YMEEPIHCOeHUsl, UCTNUHHBIE U JTOJNCHbIE
VIMGEPIHCOeHUsl, NPUYUHA, Cledcmeue, YACHHbLI
cnyuail 06we2o ymeepaicoeHust, KOHmpnpumep,

— NposepsaMb NPUHAONEHCHOCb INEMEHMNA
MHOHCECMBY;

— HaX00umy nepeceyerue u 00veounenue
MHOHCECM8, 8 MOM YUCTe NPeOCMABIeHHbIX
epapuuecku Ha YUCTOBOU NPSIMOU U HA
KOOPOUHAMHOU NJIOCKOCTU,

— np0oBOOUMb 0OKA3AMENbHbIE PACCYHCOCHUS OIS
000CHOBAHUSL UCMUHHOCIIU YMBEPHCOCHU.

B nosceonesnoil scuznu u npu uzyyenuu opyux
npeomemos:

— UCNONBL306AMb YUCTOBbIE MHOJICECEA HA
KOOPOUHAMHOU NPAMOU U HA KOOPOUHAMHOU
NIOCKOCMU OJIsi ONUCAHUSL PEATIbHBIX NPOYECCO8 U
AGNeHUT;

— npoBOOUMb 0OKA3AMENbHblE PACCYHCOCHUSL 8
CUMYayusax NOBCEOHEBHON HCUZHU, NPU PeuleHul
3a0a4 U3 Opyeux npeomemos

Yucna u sblpasricenun

— OmnepupoBath Ha 6a30BOM ypOBHE MOHITHAMH: I[EJI0€ THUCIIO,
JeTMMOCTE YHCENl, OOBIKHOBEHHAS JPO0b, MECATHIHAS APOOB,
palMoOHATBbHOE YHCIIO, MPHOIMKEHHOE 3HAYCHUE YHCIIA, YACTh, IO,
OTHOIIICHUE, TIPOLICHT, MOBBINICHNE U TIOHWKEHHE HA 33IaHHOE YU CIIO
MIPOIIEHTOB, MacIITao;

— OTIepupOBaTh Ha 0a30BOM YPOBHE MOHSATHAMHU: JorapudM drcia,
TPUTOHOMETpHYECKAs OKPYKHOCTb, TPaJycHast Mepa yriia, BETUINHA
yriia, 3aJJaHHOTO TOYKOW Ha TPUTOHOMETPHYECKON OKPYKHOCTH, CHHYC,
KOCHHYC, TAHT'€HC W KOTAHTE€HC YTIJIOB, UMEIOIIHUX MPOU3BOILHYIO
BEJNYHHY;

— BBIMOJTHATH apu(METHICCKUE ISHCTBUS € LENBIMU U PATHOHATEHBIMU
YHCIIAMH,

— BBIMOJTHATH HECIIOKHBIC TIPE0OPA30BAHUS YMCIIOBBIX BHIPAKEHUH,
COJICPIKAIIMX CTETTEHH YUCEN, JINOO KOPHU U3 YHCE, JIU0O0 JTorapupMbI
YKCeT;

— CpPaBHUBATh PAIMOHAILHBIE YHCIa MEKIY COOOM;

— C80600H0 onepuposamsv NOHAMUIMU. Yel0e YUCTO,
oenumocms ucei, 00bIKHOBeHHAs. OPOOb,
oecamuynast Opodb, payuoHAIbHOe YUCTIO,
NPUOIUNCEHHOE 3HAUCHUE YUCIA, HACMb, 005,
OMHOWEHUE, NPOYEHM, NOBLIULEHUE U NOHUICEHUE HA
3A0AHHOE YUCTO NPOUECHIMO8, MACUMAD;

— NPUBOOUMb NPUMEPLL HUCE C 3A0AHHBIMU
CB0LICMBAMU OCIUMOCINU,

— ONEPUPOBATL NOHSIMUAMU. JIO2APUPDM HUCTA,
MPULOHOMEMPULECKASL OKPYHCHOCMb, PAOUAHHASL U
2padycras mepa yand, 6eIuduHa yead, 3a0aHH020
MOYKOU HA MPUCOHOMEMPUYECKOU OKPYHCHOCU,
CUHYC, KOCUHYC, MAH2EHC U KOMAH2EHC Y208,
UMEIOWUX NPOUZBOTILHYIO GETUHUHY, YUCTA € U T,

— BLINONHAMb apupMemuuecKue Oelcmeus, couemast
YCmHuble U NUCbMEHHbIE NPUEMbL, RPUMEHSI. NPU




— OI[EHMBATDh M CPABHUBATH C PAIIMOHAIHHBIMU YHCIIAMH 3HAYCHUS
HENBIX CTEMEHEH Yrce, KOpHEeH HaTypalbHON CTEEHH U3 YKCel,
JI0rapru(pMOB YKCET B MTPOCTHIX CIAyUAsX;

—1300paxkaTh TOUKAMHU Ha YHCIIOBOM MPSIMOM IENTbIC M PAIIHOHATBHBIC
4HCIa;

- I/I306pa)KaTI) TOYKaMU Ha YHUCIOBOM HpﬂMOﬁ OEIbIC CTCIICHU YHUCCII,
KOpHH HaTYpaJbHOH CTETEHH U3 YHCEl, JIOTapU(pMbl YUCENT B MTPOCTHIX
CIIy4asx;

— BBIMTOJTHATH HECIIOKHBIE TIPEOOPA30BAHMUS MENbIX U JPOOHO-
palMOoHAaTIbHBIX OYKBEHHBIX BBIPAKEHHIA;

— BBIP@KATh B IPOCTEHIIMX CAyYasX U3 PABEHCTBA OHY IIEPEMEHHYIO
4epes JIpyrue;

— BBIYUCIIATH B IIPOCTHIX CIIy4dasixX 3HAYCHUA YHMCIOBBIX U 6yKBeHHBIX
BBIpa)KeHHﬁ, OCYIIECTBJIAA HCOGXOI[I/IMBIC IIOACTAaHOBKH U
npeodpa3oBaHus;

—n300paxkaTh CXeMAaTHYECKH YTOJI, BEIMYMHA KOTOPOTr'O BEIPAXKEHA B
rpamycax;

— OIlEHMBATh 3HAKH CHHYCa, KOCHHYCa, TAaHTeHCa, KOTAHT€HCa
KOHKPETHBIX YTJIOB.

B nosceonesnoii srcuznu u npu uzyyenuu Opyaux y4eonvix npeomemos:

— BBINOJIHSATH BBIYUCIICHUS IIPU PELIEHUH 3a/1a4 [IPAKTUUECKOTr 0
Xapakrepa,

— BBINOJIHSTH IIPAKTHUECKHUE PACUEThI C UCIIOJIBb30BaHUEM IIPU
HEOOXOJMMOCTH CIIPAaBOYHBIX MATEPHAIIOB U BBIYUCIUTEIbHBIX
YCTpPOMCTB;

— COOTHOCHUTb peajibHbIe BETUYHHBI, XapAKTEPUCTUKH O0BEKTOB
OKPYXKAIOILEro MUpPa C UX KOHKPETHBIMU YHCIIOBBIMH 3HAYEHUSIMU;

— UCIIOJIb30BATh METOIbl OKPYIJICHNS, IPUOIMKEHNS ¥ IPUKUIKH IPU
pELIeHNN NPAKTHYECKUX 3a/1a4 OBCEIHEBHOM KU3HU

HeoOX00UMOCmU BbLIYUCTUMETIbHBIE YCMPOUCMEA,

— HAX00UMb 3HAYEHUsl KOPHS HAMYPATLHOU Cenenu,
cmenenu ¢ payuoHaIbHbLIM HOKA3amenem,
Jo2apugma, Ucnowb3ys npu HeoOXooUMoCmu
8bIYUCTUMETbHBIE YCIPOLUCMEa,

— NONIL308AMBCSL OYEHKOU U NPUKUOKOU NpU
NPAKMUYecKux pacuemax;

— NPOBOOUMb NO UIBECMHBIM POPMYAAM U NPABUIAM
npeodpazo8anus OYKEEHHbIX GbIPANCEHUL],
BKIIOUAIOWUX CIENEeHU, KOPHU, 102apugmbl u
mpucoHomempuieckue QyHKyuu,

— HAX00UMb 3HAYEHUs. YUCLOBbIX U OYKBEHHBIX
BbIPADICEHUL, OCYUeCMEIss HeoOX0oUMble
HOOCMAHOBKU U NPEOOPA308aAHUSL

— U300padcamv CXeMamuyecku Y2ou, 6eluduna
KOMOPO20 BbIPAIICEHA 8 2PAdyCcax Ul pAOUaHax;

— UCNONBL308aMb NPU PEUUEHUU 3a0ay MabauyHble
BHAYEHUS. MPUSOHOMEMPULECKUX DYHKYULL YN8,

— BLINOIHAMb NEPEBO0 BeIUYUNBL Velid U3 PAOUAHHOU
Mepbl 8 2DAOYCHYI0 U 0OPAHO.

B nosceonesnoit acuznu u npu uzyyenuu opyaux
VUEOHbIX NPeOMemos:

— BBINONHAMb OCUCMBUSL C YUCTOBLIMU OAHHBIMU NPU
peuwienuy 3a0a4 NPaKkmu4ecKo2o xapakmepa u 3a0ay
U3 pasnuynelx obnacmel 3HAHUU, UCNONL3VA NPU
HeooXo0UMOCmuU CNPABoUHbIE MAMEPUATBL U
BLIYUCTUMENbHBIE YCIMPOUCMEA,

— OYeHUBamy, CPABHUBAMb U UCNIONb3068AMb NPU
Ppeuwenuy npaKkmu4ecKux 3a0ay Yucioevle sSHaueHus
PeanbHblX 8eTUUUH, KOHKPEMHbIE YUCT08ble
Xapaxmepucmuku 00beKmoa oKpylcaoue2o Mmupa

Ypasuenus u
HepaseHcmea

— Pemiats nuHeiiHbBIC YpaBHEHHS  HCPABCHCTBA, KBAPATHBIC
YPaBHEHUSL;

— pemats yiorapudmuueckue ypaBuenus suaa 10g , (bx + ¢) =d u
npocTeiinne HepaBeHcTBa Bua 10g , X < d;

— pelaTh MoKa3aTeTbHbIe ypaBHeHus, Buaa a” o= d (rae d MoXxHO
[PEICTAaBUTh B BUJIE CTEIIEHN C OCHOBAHUEM @) M IIPOCTEHIIHE
Hepagencta Buaa a < d (rae d MOKHO NPENCTABUTH B BUJIE CTENIEHH C

— Pewiamw payuonanvusie, nokasamenvHule u
Jio2apugmuieckue ypagHeHus: i HepageHcmad,
npocmeniuiie UppayuoHaIbHoie U
mpueoHOMempuyeckue YpasHeHus, HepaeHCmEd U Ux
cucmembl,

— UCNOIL306AMb MEMOObl PEeUEeHUs YPAGHEHUIL:
npusedeHue K 8U0y «npou3eeoeHue pagHo Hya0» Uil




OCHOBaHHUEM a);.

— IPUBOJIUTH HECKOIIBKO MPUMEPOB KOPHEH MPOCTEHIIIEro
TPUTOHOMETPHYECKOTO YpaBHEHHUs BUA: Sin X = @, COS X = @, tg X = a,
Cctg X = &, rae a — TabauYHOe 3HaUCHNE COOTBETCTBYIOIIEH
TPUTOHOMETPHUYECKOH (pyHKIHH.

B nogceonesroul scuznu u npu uzyuerHuu Opyeux npeomemos.

— COCTaBJIATh U peUIaTh YPaBHEHUS U CUCTEMBl YPABHEHUU NIpU
PELIEHUH HECTIOXKHBIX MPAKTUYECKUX 3a]1a4

«4ACMHOEe PAGHO HYTIOY, 3AMEHA NePEMEHHbIX;

— UCNOIB306AMb MEMOO UHMEPBALO8 OISl PEULeHUS.
HepageHcms,

— UCNONIL308aMb 2paAhuiecKuti Memoo Oist
NPUOIUICEHHO20 PeULeHUs YDAGHEHUU U HEPABEHCME;
— U306padNCamv HA MPUCOHOMEMPUUECKOLL
OKPYICHOCTIU MHOICECTBO PEULEHUL NPOCEUUUX
MPUSOHOMEMPULECKUX YPAGHEHUT U HEPABEHCME;
— GLINOIHAMb OMOOP KOPHEU YPAGHEHUL UTU
PpeuleHuil HepaseHcmea 6 COOMEEMCmMeUl ¢
OONOTHUMENTbHLIMU YCIOGUSMU U O2PAHUYEHUSIMU.

B nosceonesnoil scuznu u npu uzyyenuu opyaux
VUEOHbIX NPeOMemos:

— COCMABNAMb U Peulamy YPAGHEHUsl, CUCTIeMbl
VDAGHEHUN U HePABEHCMBA NPU peuieHuU 3a0ay
Opyeux y4eoHvix npeomemos,

— UCNONBL306AMb YPAGHEHUS U HEPABEHCMBA OIS
NROCMPOeHUs U UCCTIe008AHUSL NPOCEUUX
Mamemamu4eckux Mooeell peanrbHblX CUMyayuil uiu
NPUKIAOHBIX 300a4,

— yMemb UHMepnpemupo8ams noIyYeHHbull npu
PelenuY YPasHeH s, HepaseHCmed Wl CUCTHEMbL
pe3yibmam, oyeHusams e2o npasoonoodoodue 6
KOHMeEKCcme 3a0aHHOU PEalbHOU CUMyayuy Ui
NPUKIAOHOU 3a0ayu

Dyukyuu

— OnepupoBath Ha 6230BOM ypOBHE MOHATHSMU: 3aBUCUMOCTH BEIINYHH,
(hyHKIHS, apryMeHT U 3HaueHue (pyHKIH, 00JIacTh ONpeIeneHns 1
MHOKECTBO 3Ha4eHUU (DYHKITUH, TpadhuK 3aBUCUMOCTH, Tpadux
(hyHKIIH, HYTH QYHKIAA, TIPOMEXKYTKH 3HAKOIIOCTOSTHCTBA,
BO3pacTaHUe Ha YHCIIOBOM IPOMEXYTKe, yObIBaHHE HA YUCIIOBOM
MIPOMEXKYTKE, HanOOJIbIlIee ¥ HANMEHbIIIee 3HaYeHue (PYHKITNN Ha
YHCIIOBOM TPOMEXYTKe, TIepruoandeckas GyHKIHS, TIEPUO/T;

— OTIepupoOBaTh Ha 0a30BOM YPOBHE MOHSATHUSIMU: TIpsMasi U oOpaTHAS
MIPOTMOPIINOHATBHOCTD TUHEWHAS, KBaJpaTHIHAs, IorapuMudeckas u
roKa3aTtenbHast (QYHKIMH, TPUTOHOMETpUYECKHe (PyHKIIUH;

— pacro3HaBaTh TpapuKH EeMEHTaPHBIX (HYHKITHI: IPSAMOiT 1 00paTHOM
MIPOTOPIIMOHATBHOCTH, JIMHEHHOHN, KBaJPATUIHOM, JIOTapUPMUIECKONH 1
MOKa3aTeNbHONW (DYHKIUH, TPUTOHOMETPUYECKUX (PYHKIIH;

— COOTHOCHUTH rpadiKu dJIeMEeHTapHBIX (PYHKITHIA: mpsiMoi U 00paTHOU

— Onepupoeamsv NOHAMUAMU: 3A8UCUMOCTIG BETUYUH,
@yHKyusA, apeymenm u sHaueHue QyHKyuu, 061acme
onpeoenenus U MHOXCeCMB0 3HAYEHUL QYHKYUU,
epaguk 3asucumocmu, epaghux yHkyuu, Hyau
@YHKYULU, NPOMENHCYMKU 3HAKONOCMOAHCMEA,
803pacmanue Ha YUCI080M NPOMeNHCYNKe, YObisaHue
HA YUCTIO80M NPOMeEd CYmKe, Hauboavuuee u
HaumeHbulee 3Ha4eHue QYHKYUU Ha YUci080Mm
npomedcymie, nepuoouteckas Qyukyus, nepuoo,
YemHas U HedemHas QYHKYUuU,

— onepuposams NOHAMUAMU. NPAMAS U 0OPAMHAS
NPONOPYUOHATLHOCHY, TUHENHAS, K8AOPAMUYHAS,
Jioeapugmuieckas u nokazamenvHas QyHKYuu,
mpueoHoMempuyeckue QyHKyuu,




MPOMOPLUUOHANBHOCTH, TMHEWHON, KBaAPATUYHOMN, JIOrapuPMHUECKON 1
MOKa3aTelbHON (PYHKIHUH, TPUTOHOMETPUIECKUX QYHKINHI C
(dbopmynamMu, KOTOPBIMU OHH 3aIaHBbl;

— HaXOJUTh 1O TpauKy NprOIMKEHHO 3HaAUeHHS QYHKIUH B 33 JaHHBIX
TOYKaX;

— OIIPEENATh Mo TpaduKy CBOHCTBA (GYHKIUH (HYJIH, IPOMEKYTKH
3HAKOIOCTOSIHCTBA, TPOMEXYTKH MOHOTOHHOCTH, HAWOOJBIINE 1
HauMeHbIIINE 3HaUeHUS U T.11.);

— CTPOUTDH CKU3 Tpaduka GYHKIUH, yIOBICTBOPSIOIICH IPUBEICHHOMY
Ha0opy ycinoBui (IPOMEXKYTKH BO3pacTaHus / yObIBaHMs, 3HAUCHUC
(bYHKIMY B 33J]aHHOM TOYKE, TOYKH SKCTPEMYMOB H T.]I.).

B nogceonesnoul scuznu u npu uzyvenuu Opyeux npeomemos.

— OIIPEJIETATh MO TpadKaM CBOWCTBA PeabHBIX IMPOIECCOB U
3aBUCHMOCTEH (HanOOoJbIIe N HANMEHBIIE 3HAYCHNUS, TIPOMEXYTKU
BO3PACTaHUS M yOBIBAHUS, IPOMEKYTKH 3HAKOIIOCTOSHCTBA H T.I1.);

— UHTEPIPETUPOBATH CBOWCTBA B KOHTEKCTE KOHKPETHOM ITPAKTUYECKON
CUTYalluH

— onpeodensimy 3HaveHue QyHKYuu no 3HA4eHuIo
apeaymenma npu pasiuyHbix cnocodax 3a0aHus.
dynxyuu;

— cmpoums 2paghuxy U3yYeHHbIX YHKYUL,

— ONUCHIBAMY NO 2PAPUKY U 8 NPOCEUUUX CLYUASX
no gopmyne nosederue u colucmed QyHKyul,
Haxooumv no paguxy Qyuxyuu Hauborvuue u
HauMeHbuue 3HA4eHUs;

— cmpoumv ICKU3 epagpuxa yukyuu,
VO081emeopsiouleli NPUSEOCHHOMY HAbOPy YCI06Uil
(npomedicymxu 803pacmaHusy/yovi6anus, 3HaveHue
@dyHKYUU 8 3a0AHHOU MOYKe, MOYKU IKCTNPEMYMOS,
ACUMRMOMbL, HYIU PYHKYUU U M.0.);

— peuiamsv ypasHeHus,, npocmetiuiiue Cucmemsl
VPABHEHUI, UCNOIb3YS COUCMBA DYHKYULL U UX
epagpuxos.

B nosceonesnoil acuznu u npu uzyyenuu opyaux
VUEOHbIX NPeOMemos:

— onpeodensims no epapukam u ucnoIb308ams 0Jis
PeUens NPUKTIAOHBIX 3A0aY CEOUCMBA PeAlbHbIX
npoyeccos u 3agucumocmett (Hauborvuiue u
HauMeHbUlUe 3HAYEeHUS, NPOMENCYMKU B03DACMAHUSL
U yovleanust (PyHKYUU, NPOMENCYMKU
3HAKONOCMOSHCMEA, ACUMNIMOMbL, NEPUOO U T.N.),
— UHMEPNPEeMUPoOBams C8OUCMEA 8 KOHMEKCHe
KOHKDEMHOU NPAKmuieckol cCumyayuu;

— onpedensimy no epaguxam npocmeriviue
Xapakmepucmuky nepuooUdecKux npoyeccos 8
ouonocuu, IKOHOMUKeE, MY3blKe, PAOUOCEA3U U Op.
(amnaumyoa, nepuoo u m.n.)

Dnemenmot
MAMEMAMUYUECKO20
ananusa

— OmnepupoBaTh Ha 6a30BOM YPOBHE NOHATHSIMU: IPOU3BOIHAS (PYHKIMH
B TOUKE, KacaTenbHas K TpauKy (yHKINH, TPOU3BOIHAS (YHKIINH;

— OIIpEeNsTh 3HaUeHNE IPOU3BOAHON (DYHKINUU B TOUKE I10
n300pakeHUI0 KacaTellbHO! K rpauKy, MPOBEIESHHOMN B 3TOI TOUKE;

— pelIaTh HECJIOKHBIE 33/1a4H Ha IPUMEHEHHUE CBS3U MEXKIY
MPOMEXYTKaMH MOHOTOHHOCTH U TOYKaMHU IKCTpeMyMa (pYHKIUH, C
OZIHOH CTOPOHBI, U IPOMEXKYTKaMH 3HAKOIIOCTOSIHCTBA U HYJISIMHU
MIPOM3BOIHON 3TON (DYHKITUHU — C IPYTOM.

— Onepuposamsv NOHAMUAMU: NPOU3BOOHAS (DYHKYUU
8 MouKe, KACAmenbHas K 2paguxy QyHkyuu,
NPOU380OHAsL (HYHKYUU,

— BLIYUCTIAMb NPOUBOOHYIO OOHOUNEHA, MHO20YIeHd,
K8AOPAMHO20 KOPHS, NPOU3BOOHYIO CYyMMbL (DYHKYULL,
— BBIYUCTAMb NPOU3BOOHBIE INEMEHMAPHBIX DYHKYULL
U UX KOMOUHAYU, UCNONB3YS CNPABOYHbIE
mamepuanvl;

—uccredosams 8 NPOCMENUX CLyHasxX YHKYUU Ha




B nosceounesnotl arcuznu u npu usyyenuu Opy2ux npeomemos:

— IONB3YsCh rpaduKaMu, CpaBHUBATH CKOPOCTH Bo3pacTaHus (pocTa,
MOBBIILICHNUS, YBETUUEHHS U T.I1.) WJIK CKOPOCTH YObIBaHUS (TIaZeHUS,
CHIDKEHUS, YMEHBILIEHHS U T.I1.) BEJIMYMH B peajibHBIX MPOLeccax;

— COOTHOCHUTD IpaKu peabHbBIX MPOLIECCOB U 3aBUCUMOCTEH € X
OIMCAaHUSAMH, BKIIOUAIOUIMMU XapaKTEPUCTUKU CKOPOCTH U3MEHEHUS
(OBICTpBII pOCT, IIIABHOE MOHWKEHHUE U T.I1.);

— UCTIONIb30BATh TPa(KK PEANbHBIX MPOIECCOB ISl peIleHNUs
HECJIOKHBIX PUKIIaTHBIX 33/1a4, B TOM YHCJIE ONpeAeisis Mo rpaduKy
CKOPOCTb XO7ia IIpoLecca

MOHOMOHHOCMb, HAXOOUMb HAUOOIbLUIUE U
HauMeHbuiue 3Ha4eHus QYHKYutl, cmpoums paguxu
MHO20YJIEHO8 U NPOCMEUUUX PAYUOHATLHBIX
@dyHKYuUl ¢ UCNOTB30BAHUEM ANNAPATNA
Mamemamuieckozo aHauu3a.

B nosceonesnoil sicusnu u npu uzyuenuu opyaux
VUeOHbIX NPeOMemos:

— peuiams NpUKIAOHbLE 3a0aYU U3 OUOIO2UL, PU3UKY,
XUMUU, IKOHOMUKYU U OPYeUX NPEeOMemos, CeA3AHHbLE
C UCCe008aHUeM XapaKmepucmuk peailbHbixX
NPOYECccos, HAXONHCOCHUEM HAUDOTLULUX U
HAUMEHbUIUX 3HAYEHUU, CKOPOCTU U YCKOPEHUsL U
m.n.;

— UHmMepnpemupos8ams NOJIyHeHHble pe3yibmanbl

Cmamucmuka u
meopus
6epostmHOCmell, 102UKa
U KOMOUHAMOpUKa

— OmnepupoBath Ha 0a30BOM YPOBHE OCHOBHBIMH OIMCATE/IbHBIMH
XapaKTeprCcTUKaMH YHCIIOBOTO Habopa: cpenHee apudMerndeckoe,
MejiMaHa, HauOoJIbIlee M HANMEHbBIIICe 3HAUCHUS;

— OIEePUPOBATh Ha 0a30BOM YPOBHE IMOHSATUSAMU: YaCTOTA M BEPOSTHOCTH
COOBITHS, CITyYaiHBIA BBIOOP, OMBITHI C PABHOBO3MOXKHBIMHU
3JIEMEHTaPHBIMU COOBITUSIMH;

— BBIYUCIISITh BEPOSITHOCTH COOBITHI HAa OCHOBE TMOJICUETa YKCIa
HCXOJIOB.

B nosceonesnoii srcusnu u npu uzyyeHuu Opyaux npeomemos:

— OLIEHMBATbh M CPABHUBATDH B IPOCTHIX CIIy4asX BEPOSITHOCTH COOBITHII B
peanbHOM KU3HU;

—YUTaTh, COIOCTABIISATH, CPABHUBATH, HHTEPIIPETUPOBATH B IPOCTHIX
Clly4asix peajibHble JaHHbIE, IPEICTaBICHHBIC B BUAE TA0MII,
Irarpamm, TpaduKoB

— Umems npedcmagnenue 0 OUCKpEmHuIX U
HeNnpepblGHBIX CLYUAUNBIX GETUUUHAX U
pacnpeoenenusx, 0 He3a8UCUMOCINU CTYYALIHbIX
GENUYUH,

— UMemb npedCmasieHue 0 MamemamuiecKom
02HCUOAHUU U OUCNEPCUY CLYHAUNBIX GETUYUUH,

— uMemb npedCmasieHue 0 HOPMAIbHOM
pacnpeoenenuu u npumepax HOPpMaibHO
PAacnpeoeneHubix CAy4auHbIX 6eIUYUH,

— HOHUMAMb CYMb 3aKOHA OOLUIUX YUCeN U
66100POYHO20 MEMOOA USMEPEHUSL BEPOATNHOCIENL,

— umems npedcmasienue 00 YCi106HOU GEPOAMHOCTIU
U 0 NOJHOU EPOAMHOCIU, NPUMEHAMb UX 68 PeUEeHUU
3a0ay,

— UMemb nPeOCMasieHue 0 BaNCHbIX YACMHBIX GUOAX
pacnpeoenenHuil u nPUMEHAMb UX 8 peuleHul 3a0ay;
— UMemb npeocmasienue 0 KOppersiyuu Cryyatinblx
BEIUYUH, O TUHEUHOU pecpeccuul.

B nosceonesnoil srcusnu u npu usyueHuu opyaux
npeomemos:

— GLIYUCTAMb UNU OYEHUBAMNb 8EPOSIIMHOCIU
CcOoObIMULL 8 PeanbHOU HCUSHU,
— 8bI0UPaAMb NOOX00sIUUE MemOObl NPeOCMABLeHUs. U




00pabomku OAHHLIX,

— yMemb peuamp HeCJONCHbLE 3A0ayU Ha
npUMeHeHue 3aKOHA DOLUIUX HUCEN 8 COYUOTIO2UU,
CMpaxoeanuu, 30pasooxpaneruu, obecneyenuu
6e30nacCHOCMU HACENEHUSL 8 YUPE368bILAUHBIX
CUMYayUsIxX

Texcmogwle 3a0auu — Pemmate Hecnmo)kHbIe TEKCTOBBIE 3a/1a4H Pa3HbIX THUIIOB; — Pewamyo 3a0auu pasHvlx munos, 8 mom yucie
— aHAIM3UPOBATh YCIOBUE 3a/1a4H, IIPH HEOOXOQUMOCTH CTPOUTH IS €€ | 3A0aUu ROBbIUEHHOU MPYOHOCHIIL,
pelIeHuss MaTeMaTHYEeCKYI0 MOJIENb; — 8bIOUPATNL ONMUMATLHBII MEMOO Peuletus 3a0ay,
—IOHUMATh ¥ UCTIONB30BaTh JUIsl pPEIIeHNUs 3a7]au WH(POPMAIIHIO, paccmampueas paziuyHsvle Memoobl;
MIPEJICTABJIEHHYIO B BI/I€ TEKCTOBOW M CUMBOJILHOM 3aITHCH, CXEM, — CmMpoums MOOelb peulenus 3a0aiu, npoeooums
TaOMHII, AMarpaMM, rpaduKoB, PUCYHKOB; dokasamenvhbie paccyHcOeHUs,
— JISMCTBOBATH 110 ANTOPUTMY, COJIEpKAIIEMYCS B YCIOBUH 3aauH; — pewiams 3a0a4u, mpebdyrowue nepebopa
— HCIOJIB30BAaTh JIOTHUECKUE PACCYXACHHUS IPHU PELICHUN 3a]1a4u; 6apuanmos, nposepKu ycaosull, 6b100pa
—paboTaTh ¢ H30BITOYHBIMY YCIIOBHSIMH, BBIOMpAst U3 Beel OnMuMalbHoco pesyivmamd,
rH(popMaIum, JTaHHbIE, HEOOXOANMBIE [T PEIICHHS 33/1a4H; — AHAU3UPOBAMb U UHMEPNPEMUPOEANb
— OCYILIECTBIISITH HECIIOXKHBIHN TepeOop BO3MOKHBIX PEICHUH, BEIOUpas | Pe3yIbimambl 6 KOHMEKCHe YCao6Us. 3a0auu,
W3 HUX ONTHMAJIBHOE 110 KPUTEPHSIM, CPOPMYITUPOBAHHBIM B YCIIOBUY; 8b1OUPamMb pewienus, He npomueopeyaujue
— AHAJIIM3APOBATh U UHTEPIIPETUPOBATH MOJIYYEHHBIE PEMICHUS B Konmexcmy,
KOHTEKCTE YCIIOBHSI 3a7[auH, BEIOUpATh PEIIeHUs, He MPOTHBOPEUaIIne — nepeooums npu peuenun 3a0a4u uHGopMayuio us
KOHTEKCTY; 00HOU (hopMblL 8 OpY2YIo, UCNONIL3YS NPU
— pemaTh 3a/1a4M Ha pacyeT CTOMMOCTH MOKYIOK, YCIIYT, TTOE3/I0K U T.II.; HE0OXOOUMOCMU CXeMbl, MAOIUYb, 2PAPUKY,
— pelaTh HECIIOKHBIE 3a1a4H, CBSI3aHHBIE C JOJIEBBIM YIaCTHEM BO ouazpammol;
BIAZCHUN GUPMOH, IPEANPUATHEM, HEABHKUMOCTHIO;
— pemaTh 3aJa4d Ha IIPOCTHIE MPOLIEHTHI (CHCTEMBI CKUIOK, KOMICCHH) .
B nosceonesnoii sorcuznu u npu uzyueHuu opyaux
1 Ha BBIYHCJICHUE CJIOXKHBIX IIPOLEHTOB B Pa3JIMYHBIX CXEMaX BKJIAJOB, npeoemos:
KpEIUTOB U UIIOTEK;
— pemaTh MpakTHIecKre 3a7a9u, TpeOyroIre UCTIONb30BAHNS — pewiamp npakmuseckue 3a0auu u 3a0auu u3 OPyeUx
OTPHIATENBHBIX YHCEN: Ha ONPENENCHAE TEMIIEPATYPEL, HA ONPEACCHHE | 11,05 omog
TTOJIOYKEHHS Ha BPEMEHHOM OCH (710 HaIIei 3pBI U TI0CIIe), Ha JBIKEHUE
TMIEHESKHBIX CPENCTB (MPUXO0I/pacxo), Ha ONpeeIIcHNE
TTyOWHBI/BBICOTHI | T.I1.;
— UCIIONB30BaTh MOHATHE MacIITada s HAXOXK/ICHHUS PACCTOSIHUHA U
JUIMH Ha KapTax, INIJAHAX MECTHOCTH, IJIAHAX MOMEIICHUH, BBIKpOKax,
pH paboTe Ha KOMITBIOTEPE U T.I1.
B noseceonesnoil srcusnu u npu uzyyeHuu Opyaux npeomemos:
— pelIaTh HECTIOKHbIE MPAKTUUYECKHUE 3a/1a4d, BOSHUKAIOIINE B
CUTYallMsIX TOBCEAHEBHOU KU3HU
T'eomempusn — OnepupoBath Ha 6230BOM ypOBHE MTOHATHSMU: TOUKA, TIPsMasi, — Onepupogamsv noHAMUAMU. MOYKA, NPAMAZ,

IIJIOCKOCTD B IPOCTPAHCTBE, MapaJUICIIbHOCTD U IIEPIICH AUKYIAPHOCTDH
MPpSAMBIX U HHOCKOCTeﬁ;

NIOCKOCMb 8 NPOCPAHCMEe, NAPAIEILHOCIb U
NEePReHOUKYISIPHOCIND NPAMbBIX U NIOCKOCEl,




— pacro3HaBaTh OCHOBHBIE BUIbI MHOTOIPAaHHUKOB (IIpU3Ma, MUPaMHJIa,
MPSIMOYTOJIBHBIN TapajuleNienuies, Kyo);

—n300paxath U3ydaeMble QUTYPHI OT PYKH U C IPUMEHEHHEM MPOCTHIX
YepTEKHBIX HHCTPYMEHTOB;

— 7enath (BBIHOCHBIC) TIOCKUE YEPTEKHN U3 PHCYHKOB MPOCTHIX
00BbeMHBIX (PUTYp: BUJ CBEPXY, COOKY, CHU3Y;

— U3BJICKaTh HHOOPMAIIMIO O IPOCTPAHCTBEHHBIX T€OMETPUIECKUX
¢durypax, npeacTaBIeHHYIO Ha YepTexax U PUCYHKAX;

— IpUMEHATH TeopeMy [Indaropa npu BEIYMCICHUN 3JIEMEHTOB
CTepeoMeTpuIecKux Quryp;

— HaXOJUTh 00BbEMBI U IJIOMIAA TOBEPXHOCTEH MPOCTEHIITHX
MHOTOTPaHHUKOB € IpUMeHeHneM (Gopmy;

— pacro3HaBaTh OCHOBHBIE BU/IbI TN BpalleHHsl (KOHYC, IIUIHH/P,
cdepa u 1iap);

— HaXOJUTh 00BbEMBI U TJIOMIA A TOBEPXHOCTEH MPOCTEHIITHX
MHOTOTPaHHUKOB H TeJI BpaIlleHHs C TPUMEHEHUEM (HOPMYIL.

B nosceonesnoii srcuznu u npu uzyyeHuu opyeux npeomemos.

— COOTHOCHUTH a0CTPAKTHBIE TEOMETPHYECKHE TIOHSITHS U (PAKTHI ¢
peaibHbIMK XU3HESHHBIMH O0bEKTAMH M CUTYAIIUSIMHU;

— UCTIONTb30BaTh CBOMCTBA MPOCTPAHCTBEHHBIX TEOMETPUYECKUX (PUTYD
JUISL pEIICHHS] THUITOBBIX 3a]1a4 MPAKTHYECKOTO COJIEPIKaAHUS;

— COOTHOCHTH TUIOIIAH MTOBEPXHOCTEH TET OJUHAKOBOH (hOPMBI
Pa3IHYHOTO pa3Mepa;

— COOTHOCUTH 00BHEMBI COCYIOB OJJMHAKOBOW (DOPMBI pa3InIHOTO
pasmepa;

— OllEHUBATh (POPMY MPABUIBHOTO MHOTOTPAHHUKA MTOCTIE CITHIIOB,
CPE30B M T.II. (ONIPEAETATH KOIMIECTBO BEPIIUH, pedep U rpaHeit
MOTYYEHHBIX MHOTOTPAHHUKOB)

— NPUMEHAMb 015 peleHsl 3a0ay ceoMempuiecKue
gaxmui, eciu ycnogus NPUMEHeHUst 3a0aHbl 8 A6HOU
dopme;

— peuiams 3a0a4u Ha HAXOHCOEHUe 2e0MEeMPULECKUX
BEIUYUH IO 0OPA3YAM UL ATICOPUMMAM,

— 0enamop (8bIHOCHbIE) NIOCKUE YePIedCcU U3
PUCYHKOB 00bEMHBIX (hucyp, 8 moM Hucie pucosamy
8U0 ceepxy, COOKY, CMpoumd ceyenus
MHO202DAHHUKOB,

— U3B7IeKAMb, UHIMEPNPEMUPO8Amd U
npeodpazosvleams UHHOPMAYUIO O 20MEMPUYECKUX
Queypax, npedcmasienHylo Ha Yepmencax,

— NPUMEHAMb 2eomempudecKue Gaxmol 05 peueHus.
3a0a4, 8 MOM YUCie NPeONnOLALAIOUUX HECKOTILKO
wazo8 pewieHusl;

— ONUCHIBAND B3AUMHOE PACNOLONCEHUE NPIMBIX U
NIOCKOCHell 8 NPOCMPANCMee;

— ghopmyauposams ceolcmea u NpUHaxKu Queyp;

— 00KA3bIBAMb 2e0MEMPUYECKUE YIMBEPICOCHUS,

— g1ademsb CMaHOapmHoU Kiaccupurayuerl
NPOCMPAHCMBEHHBIX hucyp (nupamuovl, NPUMbl,
napanienenuneowl);

— HAX00UmMb 06veMbl U NIOWAOU NOBEPXHOCTEN
2e0MeMmpPUYeCcKUx meil ¢ NPUMeHeHuem Popmyi,

— BLIYUCTAMb PACCMOSHUSL U Y2TIbl 8 NPOCMPAHCMEe.

B nosceonesnoui scuznu u npu uzyvenuu opyaux
npeomemos:

— UCNONB306aMb CEOUICMEA 2COMEMPUYUECKUX PUYD
On51 pewenus 3a0a4 NPAKmuyecKo2o xapakmepa u
3a0ay u3z opyeux obaacmeul 3HAHUL

Bexmopuvt u
Koopounamul 6
npocmpancmee

— OnepupoBaTh Ha 6a30BOM YPOBHE HOHSITHEM J1€KaPTOBBI KOOPANHATHI
B IIPOCTPAHCTBE;

— HaXOOUTh KOOPAMHATHI BEPIINH Ky0a U MPsIMOYT OJIbHOTO
napasuiesenumnesna

— Onepuposams NOHAMUAMU OeKAPMOB6bl
KOOPOUHAMbL 8 NPOCMPAHCMBE, BEKMOP, MOOYTb
8EeKMopa, pageHcmeo 6eKmopos, KOOPOUHAMbI
BEKMOpA, Y2071 MeNCOY 6eKMOPAMU, CKAAPHOE
npoussederue 6eKMopos, KOJIUHEeApHble 6eKMOPbL,
— HaxXo0ums paccmosnue mexcoy 08yMs MmoyKamu,
CYMMY 8€KMOPO8 U NPOU38e0eHUe 8eKMopa Ha YUCo,
V2071 MeAHCOY 8eKMOPAMU, CKATAPHOE NPOU3BeOeHUe,
PACKA0bI8aAMb 6eKMOP NO 08YM HEKOJIUHEAPHbIM




8EKMOpAM,
—3a0a8ams NIOCKOCHb YPAGHEHUEM 8 0eKaApmMOoBoll
cucmeme KOOpOUHam,

— pewams npocmetiuiue 3a0auu 86e0eHUeM
BEKMOPHO20 bazuca

Hcmopua — OnuceIBaTh OTAETbHBIE BBIIAIONINEC PE3YIbTATHI, IOyYeHHBIE B
Mmamemamuxu XOJI€ Pa3BUTHs MATEMATHUKU KaK HAYKU;

— 3HATh IIPUMEPBI MATEMATUUYECKUX OTKPBITHUM U UX aBTOPOB B CBSI3U C
OTEYECTBEHHOM U BCEMUPHOM UCTOPUEN;

— IIOHUMATh POJIb MaTEMATUKHU B pazBuTun Poccuu

— [Ipedcmasnsims 6xk1a0 8bLOAIOUWUXCS
MaAmemMamuros 8 pas3gumue MamemamuKul U UHbLX
Hay4HbIX obnacmet,

— noHUMamu poib Mamemamuxu 8 pazeumuu Poccuu

Memoovt mamemamuku | — [IpuMeHsTh U3BECTHBIC METO/IbI IPU PEIICHUN CTAHIAPTHBIX
MaTeMaTUYECKUX 3a]1aY;

—3aMedaTh U XapaKTepHU30BaTh MATEMATHUECKHUE 3aKOHOMEPHOCTH B
OKpY’Karollen eHCTBUTENbHOCTH;

— IPUBOAUTH MPUMEPHI MATEMATUUECKUX 3aKOHOMEPHOCTEH B TIPUPO]IE,
B TOM YHCIIC XapaKTEPU3YIONINX KPACOTy U COBEPIIIEHCTBO
OKPYXKAFOIIEro MUpa M MPON3BEICHUI NCKYyCCTBA

— HUcnonvzoeams ocrosHbie Memoowl
doxazamenbcmea, npoeoountb 00KA3AmMenbCmeo U
BLINOIHAMb ONPOBEPIHCEHUE,

— NPUMEHSIMb OCHOBHBLE MEMOOblL PEULeHUs.
MAMEMAMUYEcKUx 3a0ay;

— HA OCHOBE MAMEMAMUYECKUX 3AKOHOMEPHOCMEN 8
npUpoOe XapaKxmepuzoeamv Kpacomy u
COBEPULEHCMBO OKPYHCAIOUIE20 MUPA U NPOU3BEOCHUTL
ucKkyccmsa;

— npUMeHsmb nPoCmeluiue NPOcPAMMHbLE CPEOCMEA
U 2NEKMPOHHO-KOMMYHUKAYUOHHBIE CUCEMbL NPU
PpeuteHul MamemMamuyeckux 3a0a4

3. Conep:xaHue yueOHOI0 npeaMera

Coaepskanne y4eOHOro Kypca «AJreopa 1 Hayajaa aHajansay

1. ®ynkuun u ux rpaguku

OnementapHbie pyHkiuu. Mcenenoanre GyHKIMM U TOCTPOCHUE UX IpaUKOB d1eMeHTapHbIMU MeToaMu. OCHOBHBIE CIOCOOBI TPe0OpazoBaHuUs

rpaduKoB.
2. IIpenena pyHKIUH U HENPEPHIBHOCTH

Ilonsatue npeacia (I)YHKI_II/II/I OI[HOCTOpOHHI/Ie IpEeacibl, CBOMCTBa MMpEacCiioB. HerepHBHOCTB (I)YHKI_[I/Iﬁ B TOYKEC, Ha HHTCPBAJIC, HA OTPE3KC.

HenpepbIBHOCTB 371eMEHTapHBIX (PYHKIIMHA.
3. O0parHble pyHKIHH
[TonsiTue o6paTHON PYHKIMH.




4. IlpousBoaHas

[Tonsitue mpousBoanoii. [Ipon3BoiHAs CyMMBI, pa3HOCTH, TPOU3BEACHUS M YacTHOTO ABYX (hyHKIMiA. [Ipon3BOIHBIE AIEeMEHTAPHBIX (QYHKITHIA .
[TpousBoiHAs CIIOKHON (QYHKIIHH.

5. IlpuMeHeHne MPON3BOAHOM

Maxkcumym 1 MUHUMYM (pyHKIMH. YpaBHEHHE KacaTeabHOH. [Ipubmmkennbie Berancienus. Bospacranue u yosiBanue Gynkuuu. [IponsBogHbie
BBICIIUX TOPS/IKOB. 3a/1a4 HA MaKCUMyM U MHHUMYM. [locTpoenne rpagukoB GyHKIUI ¢ MpUMEHEHNEM TPOU3BOIHOM.

6. IlepBooOpa3Hasi u HHTErpas

[TonsTre nepoodpasHoit. [nomans kpuBoauHeitHo Tpanenuu. OnpeaeneHusiii uaTerpain. ®opmyna Hetotona-Jleitonuna. CoiictBa
OIIPENIETICHHBIX NHTErPAJIOB.

7. PABHOCMJIBHOCTH YPAaBHEHUH M HEPABEHCTB

PaBHOCUIIBHBIE TPE0Opa30BaHUsl YPAaBHEHUI U HEPABEHCTB.

8.YpaBHenus-ciaencTBus

[Tonsarue ypaBHeHUs-CliencTBUS. Bo3BeieHNEe ypaBHEHUS B UETHYIO cTeneHb. [loTeHmpoBanue morapudMudeckux ypaBHeHui. Jpyrue
npeoOpa3oBaHusl , IPUBOISAIINE K YPABHEHUIO — CJIEACTBHIO.

9. PABHOCHJILHOCTH YPABHEHHMI M HEPABEHCTB CHCTEMaM

Pemrenne ypaBHeHUI ¢ TOMOIIBIO CUCTEM. PellleHre HEpaBEHCTB C IOMOIIBIO CUCTEM.

10. PaBHOCHJILHOCTH YPABHEHUH HA MHOKeCTBaX

Bo3BeneHne ypaBHEHHS B YETHYIO CTEIICHb.

11. PaBHOCHJILHOCTH HEPABEHCTB HA MHOKEeCTBAaX

Bo3BeneHne HepaBEHCTB B UETHYIO CTEIIEHb.

14. CucTteMbl ypaBHEHHM ¢ HECKOJIbKUMM HEN3BeCTHBIMM

PaBHOocunbHOCTE cucteM. Crucrema-cieacrsue. MeTon 3aMeHbl HEU3BECTHBIX.

18. IloBTOpEHmE

[ToBTOpEeHME Kypca anreOpsl 1 Havan MaTeMaTudeckoro aHanu3a 3a 10-11 kmaccsl.

Coaepskanne yueoOHoro kypca « I'eomerpus»

1. Huauuap, KoHyc, map

[Tonstre nunuaapa. [lnomaaes noBepxnoctu umnuHapa. [loustue konyca. [lnomans noBepxHoctu koHyca. Y ceueHnblit konyc. Cdepa u map.
Ypasuenue chepsl. Bzanmuoe pacrnonoxkenue chepsl u mnockoctu. KacatensHas miockocts K cdepe. [Tnomans chepsr.

2. O0bembI TE

O06bem npsMoyrosibHOTO Napamenenunena. OobemMbl IpAMOM MPU3MbI U IIMHAPA. OOBeMBbl HAKIIOHHOH NPHU3MBI, MUpaMUbl U KoHyca. O0beM
1apa u miomass cepsl.

3. BekTOpHbI B IPOCTPAaHCTBE.

ITonsTe BexTOpa B mpocTpaHcTBe. ClI0)KEHHE U BBIYMTAHUE BEKTOPOB. Y MHOKEHHE BEKTOpA Ha 4nciio. KoMIuiaHapHble BEKTOPBI



4. MeTtogn KOOpAWHAT B MMPOCTPAHCTBE. I[BI/I)KeHI/Iﬂ

KoopaunaTsl TOUKH U KOOpAKWHATEI BeKTOpa. CKalsipHOE IIPOU3BEIEHUE BEKTOPOB. J[BUKEHUS.
5. 3ak/II049uTeIbHOE NOBTOPEHHE NPH MOAT0TOBKE K MTOTOBOM aTTecTALIMHU 110 TeOMeTPHH.

4. CTpyKTypa M3y4aeMoro npeamera

Ne HanmenoBanue paznena KosnuecTBo yacos
BCETO | Teopernueckue | mpaxTHueckue
AJiredpa 1 Hayaja MaTeMaTHYECKOr0 aHAJIU3a
1 OyHKIHMY U UX TpadHKH 6
2 [Ipenen pyHKIMM U HENPEPHIBHOCTh 5
3 OO0patHbie HyHKINN 3
4 ITponsBoaHas 8
5 [IpuMeHeHne npon3BOIHON 15
6. IlepBooOpa3Has u WHTETpAI 8
7. PaBHOCWIIBHOCTD ypaBHEHUI 1 4
HEPaBEHCTB
8. YpaBHEHUS - CICACTBUS 5
9. PaBHOCWIIBHOCTD ypaBHEHUI 1 5
HEPaBEHCTB CHUCTEMaM
10. PaBHOCWIIBHOCTH ypaBHEHHUH Ha 4
MHOKECTBAX
11. PaBHOCHIIBHOCTD HEPABEHCTB HA 3
MHOKECTBAX
12. Cucrembl ypaBHEHUI ¢ HECKOJILKUMHU 5
HEU3BECTHBIMU
IToBTOpEHME 14
UTOr0 85
I'eomerpus
Hunuuap, KoHyc, map 13
OOBEMBI TET 15
BekTopsl B mpocTpaHCTBE 6




4 Metoa KOOpAMHAT B IPOCTPAHCTBE. 11
JBroxeHus.
5 HToroBoe noBTOpeHHE 6
HUTOr'0 51
5. KanennapHo-TteMaTuyeckoe IJIiaHHpOBaHUe
AJiredpa 1 HaYaJ1a MaTeMaTH4YeCKOr0 aHAIU3a
Ne HanmenoBanue pasaena nporpaMMel, TemMa ypoka Bcero Hara
ypoka 4acoB 1o Mmjaa”y | mo Qakry
/11
DyHKIUU U UX rpapuKH 6
1 DnemMeHTapHble PYHKIIUU 1
2 OO6acth onpeneneHus U 001acTh H3MECHEHHS 1
¢dbyakiun. OrpaHUYeHHOCTh (PYHKITMH
3 YeTHOCTh, HEUYETHOCTD, IEPUOJUIHOCTD (DYHKITHHA 1
4 [TpomexxyTku Bo3pacTaHusl, yObIBaHUA, 1
3HAKOMOCTOSIHCTBA U HYIH (QYHKINU
5 HccnenoBanue GyHKIUN U TOCTPOCHUE UX 1
rpaUKOB 7€MEHTapHBIMU METOJaMU
6 OcHoBHBIE CTIOCOOBI MPeoOpazoBaHus rpaGuKoB 1
IIpenen ¢pyHKIuM U HeNMPEPbIBHOCTH 5
7 [Tonsitre npenena GyHKuUU 1
8 OIHOCTOPOHHUE TIPEIEIIbI 1
9 CBoiicTBa npeesnoB (QyHKIIHA 1
10 [TonsiTHe HeNpepbIBHOCTU (YHKIIMH 1
11 HenpeprsiBHOCTD A51eMeHTapHBIX QYHKIUI 1
Oo0paTHble pyHKINH 3
12 ITonsitue o6paTHO# PyHKIMU 1
13 ITonsitue o6patHO#l PyHKIMK 1
14 Koumponsnasn paboma Nelno meme « Oynkyuun | 1




IIpousBoaHas 9
15 IloHATHE TPOU3BOIHOMN 1
16 IloHATHE TPOU3BOIHOMU 1
17 IIpousBoanas cymmel. [IponsBonHas pasHoctu 1
18 IIpounsBoanas npoussenenus. [Iponssoanas 1
9aCcTHOTO
19 IIpounsBoanas npoussenenus. [Iponssoanas 1
9aCcTHOTO
20 [IpousBoiHbIE 371€EMEHTAPHBIX (PYHKLUN 1
21 [IpousBoiHas cin0XkHON (QYyHKIMH 1
22 Konmponvnas paboma Ne 2 «Ilpouzeoonasny 1
IIpumeHeHne NPON3BOAHOI 15
23 MakcuMyM U MUHUMYM (pYHKLIUU 1
24 MakcuMyM U MUHUMYM (DYHKIHU 1
25 YpaBHEHHE KacaTeIbHOM 1
26 YpaBHEHHE KacaTeIbHOM 1
27 [TpuOnmxeHHbIe BBIYUCIICHUS 1
28 Bospacranue u yobiBanue QyHKIun 1
29 Bo3spacranue u yosiBanue GyHKIUH 1
30 [Tpoun3BoIHBIE BRICIINX MOPSIKOB 1
31 DKCTpeMyM (PYHKITMHU C €IMHCTBEHHON KPUTH- 1
YECKOM TOYKOU
32 DKCTpeMyM (PYHKIIMHU C €IMHCTBEHHON KPUTH- 1
YECKOW TOYKOMI
33 3ajauM Ha MAKCUMYM ¥ MUHUMYM 1
34 3ajaun Ha MAKCUMYM ¥ MUHUMYM 1
35 [TocTpoenue rpadukoB QyHKIUI C IPUMEHEHUEM 1
MIPOU3BOIHBIX
36 [TocTpoenue rpadukoB QyHKIUI C IPUMEHEHUEM 1
MIPOU3BOIHBIX
37 Konmponvnas paboma Ne 3 «llpumenenue 1
nPOU3600HOI»
IlepBooOpa3Hasi 1 HHTErpas 8
38 [TonsiTue nepBooOpa3HOH 1
39 ITonsiTue nepBoobpasHOH 1




40 [Inomans KpUBOJIMHEWHON Tpanenuu 1
41 Onpenene bl UHTErpajl 1
42 ®opmyna HeroTona — JleitOnuma 1
43 dopmyna HeroTona — JleiiOuua 1
44 CBoiicTBa ONPEAEICHHOIO0 MHTErpaa 1
45 Konumponvnas paboma Ne 4 no meme 1

«llepsoobpaznaa u unmezpany

PaBHOCHJIBHOCTh YPABHEHHUI H HEPABEHCTB 4
46 PaBHOCUIIbHBIE peoOpa3oBaHUsl ypaBHEHUN 1
47 PaBHOCHIBHBIE IPe0Opa30BaHus ypaBHEHUM 1
48 PaBHOCUIIBHBIE IPe0Opa30BaHUsI HEPABEHCTB 1
49 PaBHOCHIIbHBIE IPE0Opa30BaHUsl HEPABEHCTB 1

YpaBHeHUsI-CJIe/ICTBUSA 5
50 [ToHATHE ypaBHEHUSA-CIEACTBUS 1
51 Bo3BeseHre ypaBHEHHS B YETHYIO CTETIEHb 1
52 Bo3BenieHne ypaBHEHHS B YETHYIO CTENIEHb 1
53 [ToTeHnmpoBanue JorapuMUUECKUX ypaBHEHHUI 1
54 Hpyrue npeoOpa3zoBaHusi, MPUBOIAIINE K ypaBHE- 1

HUIO-CJIEJICTBUIO

PaBHOCHJILHOCTH YPABHEHUH W HEPABEHCTB 5

cucreMam
55 OCHOBHBIE OHATHUS 1
56 Pemienne ypaBHEHUH ¢ TOMOIIBIO CUCTEM 1
57 Pemienne ypaBHEHHUI ¢ TIOMOIIBIO CUCTEM 1

(pooImKeHne)
58 Pernrenne HEpaBEHCTB C MOMOIIBIO CHCTEM 1
59 PerreHne HepaBEHCTB C MOMOIIBIO CUCTEM 1

(Ipo0JmKEeHNe)

PaBHOCHJILHOCTH YpaBHEHHUI HA MHOKeCTBaxX 4
60 OCHOBHBIE NOHATHS 1
61 Bo3BeneHne ypaBHEHHS B YETHYIO CTENIEHb 1
62 Bo3BeneHue ypaBHEHUS B UETHYIO CTEIICHb 1
63 Konmponsnas paboma Ne 5 «Payuonansuoie 1

ypasHeHusn»




PaBHOCWJIBHOCTH HEPABEHCTB HA MHOXKECTBAX 3
64 OCHOBHBIC TIOHATHS 1
65 Bo3sBeieHne HEPaBEHCTB B YETHYIO CTENIEHb 1
66 Bo3BeneHne HepaBEHCTB B YETHYIO CTETICHb 1
CucremMbl ypaBHEHHH C HECKOJbLKUMH )
HEU3BEeCTHBIMU
67 PaBHOCHIBHOCTB CUCTEM 1
68 PaBHOCHIIBHOCTB cUCTEM 1
69 Cucrema- cieicTeue 1
70 Merto1 3aMEHbI HEM3BECTHBIX 1
71 MeTtoa 3aMEHEBI HEU3BECTHRIX 1
IToBTOpEeHue 14
72 PanvoHanbHble ypaBHEHHS U CHCTEMbI YPABHEHUN 1
73 HppanmionaneHble ypaBHEHHS 1
74 1
75 1
76 PanuonansHble W UppalMoOHaJbHbIE HepaBeHCTBa. | 1
CucTteMbl HEpaBCHCTB
77 Mopaynu. YpaBHEHUS U HEPABEHCTBA C MOJYJISIMU 1
78 Jlorapudmudeckre 1 MokazaTeIbHbIE YpaBHESHUS 1
79 Jlorapudmudeckre u mokazaTeabHBIC HEPAaBEHCTBA 1
80 IIpousBonHas
81 ITpumeneHne mpou3BOIHON
82 [TepBooOpa3Has u mHTErpat
83 Hmozoeas konmponwvnas paoomaiNe8 1
84 Hmozosas konumponvnasn paoomaiNe8 1
85 O6o061mmaroree TOBTOpEHNE 1
I'eomerpus
No HaumenoBanue paszaena nporpammsl, TeMa ypoka Bcero Jara
ypoka 4acoB 10 IUIaHy | 1o (akTy
/i




Huannap, KoHyc U map

[EEN
w

1 Hwmmaap 1
2 Hunuuap 1
3 Humaaap 1
4 Konyc 1
5 Konyc 1
6 Konyc 1
7 Cdepa. 1
8 Cdepa 1
9 Cdepa 1
10 Cdepa 1
11 Cdepa 1
12 Konmponwvnas paooma Ne 1 «IJununop, konyc u 1
wap»
13 3auer Nel mo Teme «L{ummHAp, KOHYC U mIap» 1
O0béMmbI Te 15
14 O06BEM IPSIMOYTOJIBHOTO MTapajuieenuIe 1a. 1
15 O06BEM IPSIMOYTOJILHOTO TMapasuieNenuIe/a. 1
16 O0BEM TIPSIMOI MPU3MBI U TAJTMHPA 1
17 O0BEM TIPSIMO MPU3MBI U TAJTMHPA 1
18 O0BEM TIPSIMOI MPU3MBI U TAJTMHPA 1
19 O0beM HaKJIOHHOM MPU3MBI, TUPaAMUIbl U KOHYCa 1
20 O06beM HaKIIOHHOHM MPU3MBI, MUPAMUIbI U KOHYCa 1
21 O6beM HaKIIOHHOM MPU3MBI, TUPAMUIbI U KOHYCa 1
22 O06beM HaKJIOHHOM MPU3MBI, MUPAMUIBI U KOHYCa 1
23 O6beM mapa u miIomaas cepsl 1
24 O06bem mapa u miaomaas chepsb 1
25 O06bem mapa u miaomaIs chepsbl 1
26 O06bem mapa u miaomaIs chepsbl 1
27 Konmponsnas paboma no memeNe2 «Qovémot 1




mesn»

28 3auer Ne 2 o Teme «OOBEMBI TEI» 1
BexTopsl B npocTpaHcTBe 6
29 [ToHsiTHE BEKTOpA B IPOCTPAHCTBE 1
30 CrnoxeHne ¥ BBIYUTAaHHE BEKTOPOB. Y MHOKEHHE 1
BEKTOpa HA YHCIIO
31 CrnosxeHue ¥ BBIYUTaHUE BEKTOPOB. Y MHOXKEHHE 1
BEKTOpa HA YHCIIO
32 KowmmuianapHbie BEKTOPBI 1
33 KowmmuianapHbie BEKTOPBI 1
34 3auetNe3 o Teme «BeKTOpHI B TPOCTPAHCTBE» 1
MeToa KOOpPAMHAT B IPOCTPaHCcTBe. [IBHKeHHs 11
35 KoopanHaTsl TOUKM M KOOPAMHATHI BEKTOPA. 1
36 KoopanHaThl TOUKH 1 KOOPIUHATHI BEKTOpa 1
37 KoopanHats! TOUKM 1 KOOPAUHATHI BEKTOPA 1
38 CkansipHOE MTPOU3BEICHUE BEKTOPOB. 1
39 CkansipHO€ TPOU3BEICHUE BEKTOPOB. 1
40 CkansipHO€ TPOU3BEICHUE BEKTOPOB. 1
41 CkaysipHO€ TPOU3BEICHUE BEKTOPOB. 1
42 JIBroKeHUS 1
43 JIBroKeHUS 1
44 Konmponsnas pavoma Ne 4 «Memoo koopounam | 1
6 NPOCMPancmee
45 3auetrNe4 o Teme «MeToa KoopArHAT B
IpocTpaHcTBe. JIBHKEHUS»
3ak/Il0YuTeIbHOE IOBTOPEHMe NPH NMOAroTOBKe | 6
K HTOTOBOM arTecTalnu
46 MHororpaHHUKH 1
47 Tena Bpamenus 1
48 [Inomanu noBepxHocTen 1
49 O0BEMBI 1




50

Bexrops!

51

Meroa KoOpaUHAT B IPOCTPAHCTBE
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