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1.HEJN U 3AJAYN OCBOEHMUS JUCHHUIIVIMHbBI

Ilenanro ocBOCHUS TUCHMILINHEBI «MaTeMaTHKay SIBJISICTCS:

— obecrieueHre BO3MOXKHOCTH HCIIOIb30BaHMUSI MATEMAaTHYECKUX 3HAHWUW U YMEHUU B
MOBCEIHEBHON JKM3HU ¥ BO3MOXXHOCTH YCIEIIHOTO TPOAODKEHUS O00pa3oBaHUS IIO
CIEIUATILHOCTSIM, HE CBS3aHHBIM C IMPUKJIATHBIM UCIIOJIb30BAaHUEM MAaTEMAaTHUKH.

3amayaMy OCBOSHMS JUCIIUIUIMHBI «MaTeMaTHKay SBISIOTC:

—«MPEIOCTABIATh  KAXAOMY OOydJaromeMycs BO3MOXHOCTh JOCTIKCHHSI ypPOBHS
MaTeMAaTHYECKUX 3HAHUHN, HEOOXOAUMOTO JIJIs TalbHEHIIeH yCIIeTHON KU3HU B OOIIECTBEY;

—«o0ecrieuynBaTh HEOOXOJUMOE CTpAaHE YHCJIO BBITYCKHUKOB, MaTeMaTHYeCKas
MOJATOTOBKA KOTOPBIX JIOCTaTOYHA JJs MPOJOJDKEHHS 00pa3oBaHUS B  PasIUYHBIX
HaIpaBJICHUSAX W I MPAKTHYECKOW IEATETHHOCTH, BKIIIOYAs MPEIOJIaBaHHEe MaTEMaTHKH,
MaTeMaTHYeCKUe HCCIIe0BaHus, paboTy B chepe MHYOPMAITMOHHBIX TEXHOJIOTHH U Ap.»;

—«B OCHOBHOM O0OIIIEM W cpeaHeM o01meM oOpa3oBaHHHM HEOOXOAMMO MPEITyCMOTPETh
MOJTOTOBKY OOYYaIOIIUXCSI B COOTBETCTBUU C MX 3alpOCaMH K YPOBHIO MOATOTOBKH B cdepe
MaTEeMaTHYECKOr0 00pa30BaHUSY.

2. MECTO JUCHMIIJIMHBI B CTPYKTYPE OIIOII

Huctunmuaa OI1.01 «Marematrka» OTHOCHUTCS K 00s3aTeNIbHOM YacTH (yriyOJIeHHBIN
ypOBeHB) HukKiIa obmieodbpazoBarenbublie qucHuiuimHbl OITOIT u HaxomuTCs B TOTUYECKOW U
CTPYKTYPHO-METOANYECKOM B3aMMOCBsI3U ¢ ipyrumu yactsamu OITOI.

Hucuummua «MaTtemaTtuka» oOcBaMBaeTcss Ha yriyOjaeHHOM ypoBHe. [Ipenmernas
o0nactb — «EcTecTBeHHBIE HAYKHY.

TpeOGoBaHMs K BXOJHBIM 3HAHHSIM, YMEHHSIM M KOMIIETCHIIUSAM CTyJeHTa (OPMHUPYIOTCS
Ha OCHOBE MPOTPaMMbl OCHOBHOTO OOIIIEro 00pa3oBaHMs.

3. INIAHUPYEMBIE PE3YJIbTATbI OCBOEHH S YYEFHOM JUCHUIIIUHBI

OcBoeHnne cojaepxkaHusi Y4eOHOU AWCHMIUTUHBI «Mamemamuka» 00ecTIeYNBACT
JTOCTHKEHHE CIEAYIOUINX PEe3yIbTaTOB:

a) TINYHOCTHBIX:

—TOTOBHOCTh U CIIOCOOHOCTh K OOpa3oBaHHUIO, B TOM YHCJIE CamMoOOpa3oBaHUIO, Ha
MPOTSKCHUH BCEW JKU3HM, CO3HATEIHHOE OTHOIICHHWE K HEMPEPHIBHOMY OOPa30BaHHIO Kak
YCJIOBHIO YCTICIITHON MTPO(ECCHOHAIBHON U 00IIIECTBEHHOU JIeATETLHOCTH;

0) MeTanpeMEeTHBIX

—BJIaJICHUE HaBbIKAMU IIO3HABATEJILHOW, Y4YEOHO-MCCIEAOBATEIbCKOM M TPOCKTHOM
NESTENIbHOCTH, HaBBIKAMH  pa3pelieHus MpodieM; CHOCOOHOCTh W TOTOBHOCTh K
CaMOCTOSITEIbHOMY ITOMCKY METOJIOB pPEHICHHs MPAaKTUUECKUX 3aja4, IPUMEHEHUIO Pa3InYHbIX
METOJIOB ITO3HAHUS,

—TOTOBHOCTh U CIIOCOOHOCTH K CaMOCTOSITENIbHOM HH(OPMAIMOHHO-II03HABATEIHHON
NESATENIbHOCTH, BJIAaJICHUE HABBIKAMHU IMOJIYYeHUsS HEoOXoaummod uHbOpManuu w3 ciaoBapeit
pa3HbIX THUIOB, YyMEHHE OpPUEHTHPOBATHCS B pPa3IMYHbIX HCTOYHHMKAX WH(pOpMaLuHy,
KPUTHUYECKH OIICHUBATh W HWHTEPIPETHPOBATh WH(OPMALHIO, MOIYyY4AEMYH) M3 Pa3IUYHBIX
HCTOYHUKOB;

—yMEHHE UCIOIB30BaTh CpPEACTBA HH(DOPMAIMOHHBIX M  KOMMYHHKAI[MOHHBIX
TEXHOJIOTHIA;

—BJIQJICHUE S3BIKOBBIMH CPEJICTBAMU - YMEHUE SICHO, JIOTUYHO U TOYHO W3JIaraTh CBOIO
TOUKY 3pEHUS, UCIIOJIb30BATh aJIeKBAaTHBIE A3BIKOBBIE CPE/ICTBA,

B) NIPEAMETHBIX:

"MaremaTuka" (BKiIouas anreOpy M Hayajla MaT€MaTH4YeCKOrO aHaliHu3a, TE€OMETPHIO)
(6a30BBI ypOBEHB) - TPeOOBaHMS K MPEAMETHBIM pe3yibTaTaM OCBOCHHS 0a30BOTO Kypca
MaTeMaTHKH JTOJKHBI OTPaXkaTh:



1) chopMupoBaHHOCTH TPEACTABICHUN O MAaTEeMaTUKE KaK YaCTH MUPOBOW KYyJIbTYpPhI U
0 MecTe MaTeMaTHKH B COBPEMEHHOW NMBWJIM3AIMM, O CIOco0ax OMNHMCaHUs Ha
MaTeMaTHYECKOM S3bIKE SIBJIEHUI pealbHOrO MHpA;

2) cpOopMHpPOBAHHOCTH TPEACTABICHUH O MaTeMaTHYECKUX MOHATHUSAX Kak o
BOKHEHIIMX MaTEeMAaTUYECKUX MOJENAX, IO3BOJIAIONIMX OIUCBHIBAaTh M HU3ydyaTh pa3HbIE
IPOLECChl U SIBIECHMSA; IIOHMMAHUE BO3MOXXHOCTHM AKCHOMAaTHMYECKOTO IOCTPOCHHUS
MaTeMaTUYECKUX TEOPHil;

3) Bi1azeHue METOJaMH J10Ka3aTeIbCTB U AITOPUTMOB PELLIEHNUS; YMEHUE UX IIPUMEHSATD,
IPOBOJIUTH JJOKA3aTeIbHbIE PACCY/KICHUS B XO/I€ PELICHUS 3a/ay;

4) BnazeHue CTaHIAPTHBIMM MPUEMaMH PELIEHUS PALIMOHAIBHBIX U UPPALUOHAIBHBIX,
NIOKa3aTeIbHbIX, CTENEHHBIX, TPUTOHOMETPHUUECKUX YPAaBHEHHM M HEPABEHCTB, MX CHCTEM;
MCII0JIb30BaHUE FOTOBBIX KOMIIBIOTEPHBIX IIPOrpaMM, B TOM YMCJIE JUIS IOMCKA MYTH PELICHUS
U WUTIOCTPALIMU PEIIECHUs] YpaBHEHUI U HEPAaBEHCTB;

5) chopMHpPOBAHHOCTH MPEJCTABICHUNA 00 OCHOBHBIX IMOHATHAX, UICSIX M METO/AaX
MaTeMaTHYeCKOro aHaJIN3a;

6) BIaJAeHHE OCHOBHBIMM IIOHATUAMHM O IUIOCKHX M  HPOCTPAHCTBEHHBIX
reOMETPUYECKUX (UIypax, HUX OCHOBHBIX CBOMCTBaX; C(OPMHUPOBAHHOCTh YMEHHUS
pacro3HaBaTh Ha 4YepTeXkKaxX, MOJENSIX U B pPEAIbHOM MHpE TE€OMETpUYECKHe (QUTypHI;
IPUMEHEHHE M3Y4YEHHBIX CBOHCTB TIeoMeTpuueckux ¢uryp U Gopmyn A pelieHus
FEOMETPUUECKUX 3ajay U 3a7au C IPAKTUYECKUM COJEPKAHUEM;

7) chOpMHPOBAHHOCTb MPEJICTABICHUM O Ipoleccax M SBJICHUSAX, HMEIOIIUX
BEPOSTHOCTHBIM XapakTep, O CTAaTUCTUYECKHX 3aKOHOMEPHOCTSAX B pEAITbHOM MHUpE, 00
OCHOBHBIX NOHATHUSX JIEMEHTAPHOH TEOPUM BEPOSATHOCTEH; YMEHUI HAaXOAWThb U OLICHUBATh
BEPOSTHOCTH HACTYIUIEHUS COOBITHM B NMPOCTEHIIMX MPAKTUYECKUX CHUTYalUsSX M OCHOBHBIC
XapaKTEPUCTUKH CIy4alHbIX BEJIINYMH;

"MaremaTuka" (BKiIIouas anreOpy M Hayajla MaTeMaTH4YeCKOrO aHaliHu3a, TE€OMETPHIO)
(yriyOsieHHBI YPOBEHB) - TPEOOBaHUS K MPEIMETHBIM pe3yJbTaTaM OCBOEHHUS YTIyOJIEHHOTO
Kypca MaTeMaTUKH JOJDKHBI BKIIIOYATh TPeOOBaHU K pe3yabTaTaM OCBOCHHUS 0a30BOTO Kypca U
JIONIOJIHUTEIIBHO OTPaXkaTh:

1) chopMUPOBAaHHOCTh TPEACTABICHUH O HEOOXOAMMOCTH JIOKAa3aTeIbCTB IPU
00OCHOBaHMM MaT€MaTHYECKUX YTBEPKACHUH M POJIM AKCUOMAaTUKUM B IPOBEIACHUU
JEAYKTUBHBIX PacCyXIECHUM;

2) chOopMHpPOBAHHOCTh MNOHATUIIHOIO ammapara [0 OCHOBHBIM paszjeilaM Kypca
MaTeMaTHKH; 3HAHUH OCHOBHBIX TeopeM, (OpMyl U YMEHUS HX MPUMEHATb, yMEHUS
JIOKa3bIBaTh TEOPEMBI M HAXOAUTh HECTAHAAPTHBIE CIIOCOOBI PELICHUS 3a/ay;

3) chopMHUPOBAHHOCTh YMEHHH MOJETUpPOBATh pEAJbHBIE CUTYallud, HCCIEeI0BaTh
IOCTPOCHHBIE MOJIENIH, HHTEPIIPETUPOBATH MOTY4YEHHBIN pe3yJIbTaT;

4) chopMHpPOBAHHOCTh NPEICTABICHUNA OO0 OCHOBHBIX MOHATHUSX MaTEeMaTHYECKOTO
aHalM3a W UX CBOMCTBaxX, BJIAJICHHE YMEHUEM XapaKTepu3oBaTh IOBeAeHUE (GYHKLNUH,
MCII0JIb30BAaHUE TIOJYYEHHBIX 3HAHU JUIs1 ONIMCAHUS U aHAJIN3a pPealbHbIX 3aBUCUMOCTEN;

5) BlajieHHe YMEHUSMH COCTaBJIECHUs BEPOSTHOCTHBIX MOJIENEN IO YCIOBHUIO 33aJaudl U
BBIYUCIICHHUS] BEPOATHOCTH HACTYIUICHHUS COOBITHI, B TOM 4YHCIE C MPUMEHEHHEM (opMyI
KOMOMHATOPUKM M OCHOBHBIX TEOPEM TEOPHM BEPOSTHOCTEH; MCCIENOBAHUS CIy4alHBIX
BEJIMYMH 110 UX PaCIpPEIEIICHNUIO.

B pe3ynbraTe 0CBOGHUS TUCHUIIIMHBI CTYEHT:

1) HayuuTcs:

— ONepUpoBaTh  IMOHATUSAMH: KOHEYHOE  MHOXECTBO, JJIEMEHT  MHOXECTBa,
IOJMHOXECTBO, IIepeceueHe, 00bEJUHEHNE U PAa3HOCTh MHOXECTB, YHCIIOBbIE MHOXKECTBA Ha
KOOPJAMHATHOM MpPsIMOM, OTPE30K, HMHTEPBAJ, IIOJYHHTEPBaJ, IPOMEXYTOK C BBIKOJIOTON
TOYKOM, rpaduecKoe MpeCTaBIeHHe MHOXKECTB Ha KOOPJMHATHON IIIOCKOCTH;

— 3a/1aBaTh MHO>KECTBA IIEPEUUCIIEHUEM U XapaKTEPUCTUUECKUM CBOMCTBOM;

— OIEpUpOBaTh IOHATUSMU: YTBEP)KICHHE, OTPULIAHUE YTBEP)KICHHS, UCTHUHHBIE U
JOXKHBIE YTBEP)KICHMsI, NpPUYMHA, CIEICTBUE, YaCTHBIA ciaydail oOOIIEero yTBEp»KAEHU,
KOHTPIIPUMED;

— IPOBEPATh NPUHAIEKHOCTh 2JIEMEHTA MHOKECTBY;



— HaXOJUTh IepeceueHue U 00beIMHEHHE MHOXKECTB, B TOM YHCJE MPEACTABICHHBIX
rpaduvecKy Ha YUCIOBOM MPSAMON M Ha KOOPIAMHATHOM MJIOCKOCTH;

— IpPOBOJIUTH  JOKA3aTelbHbIE PACCYXKAEHUS Ul  OOOCHOBaHMS  UCTHHHOCTHU
YTBEPKICHUH.

— MHCIOJIb30BaTh YUCIIOBbIE MHOXKECTBA HA KOOPAUHATHOMN IIPSMOM U Ha KOOPAMHATHOU
IUIOCKOCTH JJI1 ONMCAHMs pEealbHBIX IPOLECCOB U SIBICHUN; IMPOBOIUTH JOKA3aTENIbHBIE
pPacCyXACHHs B CUTyallUsIX TOBCEIHEBHOM JKU3HM, IIPH PEIICHNN 3aJa4 U3 JPYTUX IIPEIMETOB.

— CcBOOOJIHO OIIEPUPOBATH MOHATUSAMH: HATYPAJIHHOE YKCIIO, MHOKECTBO HATypaJlbHBIX
qrcen, 1eJ10€ YHCIO, MHOXKECTBO IENbIX YHCEed, OOBIKHOBEHHAs JpoOb, JecATUYHas IpoOb,
CMEIIaHHOE YUCII0, PAMOHAIIBHOE YNCII0, MHOYKECTBO PAllMOHAIBHBIX YUCEI, HPPALUOHAIBHOE
YUCJIO, KOPEHb CTENEHHM N, IEHCTBUTEIBHOE YKCIO, MHOJKECTBO [EHUCTBUTEIIBHBIX YHCEIL,
TEOMETPUYECKass HHTEPIPETALMsS HATypalbHBIX, LEIBbIX, PAlMOHAIbHBIX, ICHCTBUTEIBHBIX
4HCell,

— INOHMMaTb M OOBSACHATH PA3HUIY MEXAY [O3ULIUOHHOW U HENO3UIMOHHON
CUCTEMAMH 3aIMCH YUCEIT;

— TEPEeBOJUTH YUCIIA U3 OJJHON CUCTEMBI 3aIHCH (CUCTEMbI CUUCIICHHS) B IPYTYIO;

— JIOKa3bIBaThb U MCIIOJIB30BATh IPU3HAKU JEIMMOCTH CyMMBl U IPOM3BEIEHUS INPU
BBITIOJTHCHUH BBIYMCIICHUH U PEIICHNN 33/a4;

— BBIIOJIHATh OKPYIJIEHHE pAallMOHAJIbHBIX W HMPPALMOHAIBHBIX YHUCEN C 33JaHHON
TOYHOCTBIO;

— CpaBHUBATh JICHCTBUTENBHBIE YHCIIA PA3HBIMU CIIOCOOAMU;

— YHNOpsAJOYMBaTh YMCIA, 3alMCAHHBIE B BUJE OOBIKHOBEHHOW M JECATUYHOMN Ipoodwu,
yycia, 3allMCaHHbIE C MCIOJIb30BaHUEM apU(METHUECKOro KBAaJPAaTHOIO KOPHSA, KOpHEH
CTEIIeHHU OOJIbIIE 2;

— n"axomuth HOJI m HOK pasapiMu crnoco0amMu M HCIIONB30BaTh MX MPH PEIICHUH
3ajad4;

— BBIMOJIHATH  BBIYUCICHHS M NpeoOpa3oBaHMsA  BBIPAKEHUH,  COAEPIKAIIUX
NENCTBUTENBHBIE YUCIIA, B TOM YHMCJIE€ KOPHU HAaTypaJIbHbIX CTENEHEH;

— BBINOJIHATh CTAHJAPTHBIC TOXJIECTBEHHbIE MPEOOpPA30BaHUSA TPUTOHOMETPUUYECKHX,
JOrapu(pMHUECKUX, CTETICHHBIX, UPPALIMOHATIBHBIX BBIPAXKEHUH.

— BBINOJHATE U OOBSCHATH CpPAaBHEHHME pE3YJIbTATOB BBIYMCICHUM NpPU PpEILICHUU
IPAaKTUYECKUX 3aJjad, B TOM YUCIIE NMPUOIMKEHHBIX BBIYMCICHUN, CIIOIb3YS pa3Hble CIIOCOOBI
CPaBHEHMI; 3alMChIBaTh, CPAaBHUBATh, OKPYIJISATh UYUCJIOBBIE JJaHHBIE PEAJIBHBIX BEIMUYUH C
UCIIOJIb30BAHUEM Pa3HBIX CHUCTEM H3MEPEHUs; COCTaBJIATh U OLIEHUBATh Pa3HbIMU CIIOCOOAMU
YHCJIOBbIE BBIPAKEHHSI NPU PEIICHUHM MPAKTHYECKUX 3a7ady W 3aJad M3 JAPYrHX YueOHbIX
IIPEIMETOB.

— CcBOOOJIHO OINEpPUPOBATH MOHATUAMHU: YpaBHEHHE, HEPAaBEHCTBO, PABHOCHIIbHBIC
YPaBHEHHUS M HEPABEHCTBA, YpPaBHEHHUE, SBISIOLIEECS CIEICTBUEM JPYroro ypaBHEHUS,
YpaBHEHMsI, PABHOCUJIbHBIE HA MHOXECTBE, PABHOCUJIbHBIE IPE0OpA30BaHUsl yPaBHEHUH;

— pemarb pa3Hble BUABl YPAaBHEHUN M HEPABEHCTB M HUX CHCTEM, B TOM YHCIE
HEKOTOpbIe ypaBHEeHUs 3-i u 4-ii cTeneHe, ApoOHO-palMoHaIbHbIE U UPPALMOHAJIBHEIC,

— OBJAJETh OCHOBHBIMH THIIAMU ITOKAa3aTeNbHbIX, J0rapupMHUUECKUX,
VUPPALMOHAIIBHBIX, CTEINEHHBIX YPABHCHMM W HEPABEHCTB M CTAHJAPTHBIMM METONAMH HX
pELIeHNH U IPUMEHATh UX NP PELICHUH 33]1a4;

— TPUMEHSATH TeopeMy be3y k peleHno ypaBHEHUH;

— IPUMEHATh TeopeMy Buera misd peleHus HEKOTOPBIX YpaBHEHMH CTEICHH BBIIIE
BTOPOI;

— TIOHMMAaTh CMBICI TEOPEM O PAaBHOCUJIBHBIX M HEPABHOCHIIBHBIX MPEOOPA30BaHMIX
YPaBHEHHH U yMETb UX JIOKa3bIBaTh;

— BJaJIeTh METOJIAaMH PEIICHUs] ypPaBHEHUH, HEPABEHCTB U UX CUCTEM, YMETh BHIOMPATh
METOJ1 pelIeHUsI U 00OCHOBBIBATh CBOM BHIOOD;

— HCMOJb30BAaTh METOJ MHTEPBAIOB JIsl PELICHUsS HEPAaBEHCTB, B TOM 4HUCIE APOOHO-
palMOHAIBHBIX U BKIIIOYAIOLIUX B ce0s1 MpPALlMOHATIbHBIE BBIPAKECHNUS;



— pemarb anredpanyecKue YpaBHEHUS U HEPaBEHCTBA U UX CHUCTEMBI C MapaMeTpamMu
anreOpanyecKuM U Tpa@uuecKuM METOIaMH;

— BJAJIETh pa3HBIMU METOJIaMH JI0Ka3aTeIbCTBA HEPABEHCTB;

— pelath ypaBHEHHMs B LIEJIbIX YUCIIAX;

— n300pakaTh MHOXKECTBA Ha IUIOCKOCTH, 33JJaBacMble YpPaBHCHUSIMU, HEPAaBEHCTBAMU
U UX CUCTEMaMHU;

— CBOOOJHO HCIONB30BAaTh TOXKICCTBEHHBIC IPEOOpa3oOBaHUS TPU  PEIICHUU
YPaBHEHUH U CUCTEM ypaBHEHUN

— COCTaBJIATh M PELIaTh YpaBHEHUS, HEPABEHCTBA, UX CHCTEMbI NPH PELICHUM 3a1ad
JpYruX y4eOHBIX IPEAMETOB; BBIIOIHITH OLIEHKY MPAaBIONOA0OUS Pe3yIbTaTOB, MOJydaeMbIX
IpU PELICHUN PA3JMYHbIX YPaBHEHUH, HEPABEHCTB M MX CHCTEM IPU PELICHUU 3a7ay JAPYTHX
y4eOHBIX MPEAMETOB; COCTAaBJIATh M PELIaTh YPABHEHUS M HEPABEHCTBA C IapaMeTpamH IpU
pelIeHNH 3aad APYruX y4eOHBIX MPEIMETOB; COCTAaBJIATH YpaBHEHHE, HEPABEHCTBO WIIM UX
CHCTEMY, ONMCHIBAIOIINE PEATbHYI0 CUTYAIMI0 WIN NPHUKIAIHYIO 331ady, UHTEPIPETUPOBATh
MOJIy4EeHHBIE PE3yJIbTaThl; UCIOJIB30BATh MPOTPAMMHBIE CPEICTBA MPHU PEIICHHH OTIEIbHBIX
KJIACCOB YPaBHEHUI U HEPAaBEHCTB

— Brnanerp NOHATHSMH: 3aBUCHMOCTb BENUYMH, (YHKLIHSA, apryMEHT U 3Ha4YeHUE
byHKIIMKA, 00JIACTh OMNpPEACIICHUs] U MHOXXECTBO 3HAUYCHMHA (DYHKIHMH, TpauK 3aBHCHUMOCTH,
rpaduk QYHKUUH, HYIHM QYHKIAHA, POMEXKYTKH 3HAKOMOCTOSHCTBA, BO3pAacCTaHUE Ha
YHICJIOBOM IPOMEXYTKE, YObIBAHWE HA YMCIOBOM IPOMEKYTKE, HauOOJblllee U HalMEHbIIEe
3HaYeHue (PYHKIMHM HA YHCIOBOM IPOMEXYTKE, Mepuoandeckas (pyHKIUs, MepHo, YeTHas U
HeueTHast (PYHKIMH; YMETb IPUMEHSTh 3TH OHATHUS NP PEIICHUH 3a1a4;

— BJAJETh MOHATHEM CTENEeHHas (YHKIHSA;, CTPOUTH €€ rpaduk U yMeTh NMPUMEHSTh
CBOWCTBA CTENICHHOHN (DYHKLIMU MPH PEIICHUH 3a]1a4;

— BJAJeTh NMOHATUAMHU IOKa3aTenbHas (PYHKIMs, SKCIIOHEHTA; CTPOUTh UX IpauKu U
YMETb IIPUMEHSTh CBOMCTBA MOKA3aTENbHOM (DYHKIMM [TPHU PELLICHUHU 3a7aY;

— BJaJeTh TNOHATHEM Jorapupmuueckas (YHKIHS; CTPOUTh €€ Tpapuk U yMeTh
IPUMEHSATH CBOMCTBA orapu(pMudeckoi GyHKIMU MPU PEIICHUH 3a/1a4;

— BJAJeTh NOHATUSAMH TPUTOHOMETPHUUYECKHE (QYHKIMU; CTPOUTh UX I'padUKU U yMETb
IPUMEHSATh CBOMCTBAa TPUTOHOMETPUYECKUX (DYHKIUI NTPU pEeLLICHUH 3a/ay;

— BJaJeTh MOHATHEM oOpaTHas (YHKIHS, MPUMEHATh 3TO TMOHATHE NPHU PEIICHUU
3ajay;

— NpPUMEHATHh NPU PEUIEHWU 3a/ad CBOMCTBA (PYHKUMH: YETHOCTb, NEPUOJUYHOCTB,
OTPaHUYEHHOCTb;

— TPUMEHSATH MIPH PELICHUH 3aja4y MpeodpazoBaHus rpaduKoB QYHKIIUH;

— BJAJeThb IOHATUSAMHU 4YHMCIOBas  IIOCIEJOBATEIBHOCTb, apuUpMeTHdeckas |
reoMeTpuyIecKast Iporpeccus;

— TOpPUMEHATh NpPU PEIIeHWH 3aJady CBOWCTBA W MPHU3HAKU apH(PMETHUECKOH u
T€OMETPUYECKON ITPOTPECCUM.

— ompeneniaTts Mo rpagukaM M MCIOJIB30BaTh Ul PEIIEHUS MNPUKIAAHBIX 33434
CBOWCTBA pEAJIbHBIX IPOLIECCOB M 3aBUCUMOCTEH (HAaMOOJIbLIME M HAMMEHBIIME 3HA4YCHU,
OPOMEXYTKH BO3pacTaHuss U YyObIBaHMS (YHKLUUH, NPOMEKYTKH 3HAKOIOCTOSHCTBA,
aCHMIITOTBI, TOYKHM Iepernba, Mepuoa M T.I.); MHTEPIPETHUPOBATH CBOMCTBa B KOHTEKCTE
KOHKPETHOW  MPAaKTHUYECKOM  CHUTyallud; ONpEeAesaTh 1[0  TpadukaMm  mpocTeiime
XapaKTEePUCTUKHU MEPUOJNYECKUX MTPOLECCOB B OMOIOIUU, SKOHOMHUKE, My3bIKE, PaJIMOCBSI3U U
ap. (amMmiuTyna, Nepuoa U T.11.)

— BJAJETh MOHATHEM OECKOHEYHO YObIBalOIlas reOMETPHUYECcKasi Mporpeccust U yMeTb
IPUMEHSATH €0 MU peIeHUH 3a1a4;

— TPUMEHSATH I PELICHUS 3a]a4 TEOPHUIO MIPEJIEIIOB;

— BJAJeTh MOHATUAMU OECKOHEYHO OoybIIMe M OCCKOHEYHO Maible YHUCIIOBBIE
II0CJIEIOBATEIBHOCTY U YMETh CpPaBHMBATh OECKOHEYHO OOoibIIMEe M OECKOHEYHO Malble
MOCJIEI0BATEIbHOCTH;

— BJAJETh NOHATUAMU: IPOU3BOJHAS (PYHKIIMH B TOUKE, IPOU3BOAHAS (PYHKLIUY;



BBIYUCIISATH MPOU3BOIHBIC AIEMEHTAPHBIX (PYHKIMHI 1 X KOMOMHAIIN;

Uccle1oBaTh (PYHKIIMM HA MOHOTOHHOCTD U 3KCTPEMYMBI;

— CTpOMTH TpaMKH U MPUMEHSTH K PEIICHHIO 3a/1a4, B TOM YHCIIE C TapaMeTpOM;
BJIAJICTh MOHATHEM KacaTelbHas K rpaduky (GyHKIMHA U yMETh MPUMEHSATH €ro Mpu
peILIeHUH 3a1a4;

— BJAJETh NOHATUAMU NepBOOOpa3Has (PyHKIM, ONPEIEICHHbIA HHTErpal;

— npuMeHsTh TeopeMy HrrtoTona—JIeiiOHMIIa 1 ee CIeACTBUS TSl pEeIIeHUs 3a/1a4.

— pewarh NPUKIAIHBIC 33Ja4d U3 OUOJIOTUH, (PU3MKH, XUMHUHM, SKOHOMUKU U JIPYTUX
IPEIMETOB, CBS3aHHbIE C HCCIIEIOBAaHHMEM XapaKTEPUCTHUK MPOIECCOB;, HHTEPIPETUPOBATH
HIOJIy4EHHBIE PE3YJIbTATHL.

— OIEepHpOBATh OCHOBHBIMM OIMCATEIBHBIMH XapaKTEPUCTHKAMH YHCIOBOro Habopa,
NOHSATHEM T'eHepaibHasi COBOKYITHOCTh U BRIOOPKOI U3 Hee,

— OINEepUPOBATH MOHITUAMH: YaCTOTA U BEPOSITHOCTbh COOBITHSA, CyMMa U IIPOU3BEACHUE
BEPOSITHOCTEN, BBIYUCIIATH BEPOATHOCTH COOBITUI Ha OCHOBE MO/ICYETA YNCIIA UCXO/I0B;

— BJAJETh OCHOBHBIMH MOHATHUSMU KOMOMHATOPHKH W YMETh UX NPUMEHSATH NpU
pelIeHUH 3a1a4;

— HUMETb IIPEJCTaBICHHE 00 OCHOBAX TEOPUU BEPOSITHOCTEH;

— HUMETh NPEACTaBICHHUE O JUCKPETHBIX U HENPEPHIBHBIX CIydallHbIX BEJIWYMHAX U
pacrpenieneHusx, 0 He3aBUCUMOCTH CITy4aifHbIX BEJIMYUH;

— UMETh TNPEACTaBICHUE O MaTeMaTHUYECKOM OXHUJAaHUU U JUCIIEPCUU CIYYalHBIX
BEJINYMH;

— HUMETb MPECTABICHUE O COBMECTHBIX PacIpe/IeICHUAX CITy4aifHbIX BEJTUYNH;

— TNOHHMMAaTh CYTh 3aKOHa OOJIBIIMX YHCEN W BBIOOPOYHOTO METO/a H3MEPEHUs
BEPOSITHOCTEM;

— HUMETh NPEJCTaBICHHE O HOPMAIbHOM pAacIlpeleIeHUd U IMpUMepax HOPMaJbHO
pacnpesieleHHbIX ClTy4aliHbIX BEIUYHH;

— HUMETb MPEJCTABICHUE O KOPPEISAILUH CITyYaliHbIX BETUYMH.

— BBIYUCIIATH WM OLIEHUBATh BEPOSTHOCTH COOBITHH B peajbHOM >KU3HHU; BHIOMpPATH
METO/IbI MOAXOISIIET0 PeACTaBICHUS B 00pabOTKH JTaHHBIX.

— pelarh pa3Hble 3a/1a4M MOBBIIIEHHON TPYIHOCTH;

— aHAJM3MPOBATh YCIOBHE 3a/1a4M, BEIOMPATh ONTHUMAJIBHBIA METOJ PELICHUs 3a]auu,
paccMaTpuBasi pa3U4HbIe METOMBI;

— CTPOMTH MOJEIb PEUICHUs 3aJaud, MPOBOJIUTH J0KA3aTEJIbHBIE PAcCYXIEHHs IpU
pELIeHUH 3a]1auu;

— pemarb 3aaa4yd, TpeOyrouue mepedopa BapHAaHTOB, NMPOBEPKH YCIOBUH, BbIOOpa
ONTUMAJIEHOTO PE3yiIbTaTa;

— aQHAJIU3UPOBaTh U MHTEPIPETUPOBATh NOJIYUYECHHBIE PEIICHUS B KOHTEKCTE YCIIOBMSI
3ajjauy, BEIOUPATh PELICHUs, HE IPOTUBOPEYALUE KOHTEKCTY;

— TEpeBOIUTh NpPU pPELICHHH 3aJaud HWHGPOpMAIMI0O M3 OJHOH (OpMBI 3alucCH B
JPYTyI0, UCHOIB3Ys IPU HEOOXOAUMOCTH CXEMBI, TAOIUIIbI, TPaUKH, TUATPAMMBI.

— pelarh NPaKTUYECKHE 33aJauy U 3aJ1a4d U3 APYIUX IPEAMETOB.

— Brnanmerp reoMeTpuueCKMMH TOHSATHSAMU TIPU pEIICHUH 33aJad M MPOBEACHUU
MaTeMaTHYECKUX PacCyKICHU;

— CaMOCTOATENILHO (JOPMYJIMPOBAThH ONPENEIECHUS FEOMETPHUUECKUX (UTYp, BBIIBUTAaTh
TUIIOTE3bl O HOBBIX CBOMCTBaX M NpHU3HAKaX IeOMETPUYECKHUX (Uryp U OOOCHOBBIBATH WU
OIpoBepraTh MX, 0000IIaTh WM KOHKPETU3UPOBATH PE3yNbTaThl Ha HOBBIX Kilaccax (Uryp,
IIPOBOJUTH B HECIIOKHBIX CIy4asX KIACCUPUKALMIO GUTYp 110 pa3IMYHBIM OCHOBAHUSM;

— UCCIENOBaTh  YEPTEXH, BKJIIOYass ~ KOMOMHAIMH ¢buryp, U3BIICKATh,
UHTEPIPETHPOBATH U MPE0OPa30BBIBATh MH(OPMAIIHIO, TPEICTABICHHYIO Ha YepTeKax;

— pewmarh 3aJa4d T€OMETPUUYECKOrO COJAECpPXkKAHUSA, B TOM UHUCIIE B CUTyalUsAX, KOrja
QITOPUTM DPEUIEHUs HE CIEeNyeT SBHO W3 YCIIOBHS, BBINOJHATE HEOOXOIUMBIE JUISl PEIIECHUS
3aJaud JIOMOJTHUTEbHBIE TOCTPOCHHUS, MCCIEA0BAaTh BO3MOXXHOCTh NPHUMEHEHUS TEOpeM U
dbopMys I pelIeHus 3a/1ay;



— yMeTh GOPMYIHUPOBATH M JOKA3bIBATh T€OMETPUUYECKHE YTBEPKIACHHUS;

— BJIACTh IIOHATUAMUAU CTepeOMeTpI/II/IZ HpI/ISMa, HapaJIJIeJICHI/IHC,Z[, anaMH;[a,
TETpasdp;

— HMETh MPEACTABICHUSA 00 aKCHOMaX CTEPEOMETPHH U CJICICTBUSAX W3 HUX M YMETh
MPUMEHSTh UX MPU PEIICHUH 3a/1a4;

— YMGTB CTpOI/ITB CCUCHUA MHOFOI‘paHHI/IKOB C UCITIOJIB30BAHUEM pa3quHbe MCTOOOB,
B TOM 4YHCJIC U M€TOJa CICOOB,

— HMETh TIPEJICTABJICHHE O CKPCIIMBAIOIINXCS TPSMBIX B IMPOCTPAHCTBE M YMETh
HAXOJUTh YTOJI U PACCTOSTHUE MEKYy HUMHU;

— TNPUMEHATH TEOPEMBI O NAPALIEIBHOCTH IPSMBIX U INIOCKOCTEN B IIPOCTPAHCTBE IIPU
pElIeHUH 33124,

— yYMETh MPUMEHSATH MapalieIbHOE TPOSKTUPOBAHUE I U300paKeHUS PUTYP;

— YMETb IPUMEHATH MEPIICHIUKYIAPHOCTH NIPSAMOU U IIJIOCKOCTH IIPU PEILICHUHU 3a7a4;

— BJIAaACTh IMOHATUIMHU OpTOFOHa.HBHOG HpOCKTI/IpOBaHI/IC, HAKJIOHHBIC U UX HpOGKI_[I/II/I,
YMETh IPUMEHATH TEOPEMY O TPEX NEPIEHIUKYIISpaX IPU PELICHUH 3a1a4;

— BIAJACTh TOHATHSAMH pPACCTOSHUE MEXAy (QUIypaMH B TIPOCTPAHCTBE, OOIIUI
MEPICHIUKYIISAP ABYX CKPEITUBAIONIUXCS MPSAMBIX M YMETh IIPUMEHSATh UX NP PEIICHUN 33]1aY;

— BJIAJETH MOHATUEM YIOJI MEXAY IIPSAMOM U IJIOCKOCTBIO U YMETh IIPUMEHSTH €ro IpHU
pElIeHUH 33]1aY;

— BIAACTh TOHATHUSAMH  JBYTPAHHBIA  yroJ, yroJl  MEXKAy  IUIOCKOCTSIMH,
MEPICHIUKYIIIPHBIC TUIOCKOCTH M YMETh MPUMEHSATH X IIPH PEIICHUH 3a7a4;

— BJIACTh IIOHATUAMU HpI/I3Ma, Hapannenennneﬂ nu HpI/IMeHHTB CBOﬁCTBa
napajuleJieuIe/1a Mpy peIIeHur 3a/1a4;

— BJIAACTh ITOHATHECM HpHMOYTOHBHBIﬁ Hapannenennne;[ n HpI/IMeHHTB cro HpI/I
pEIICHUH 33]1aY;

— BIIAJCTh MOHATHUSAMH IMHPAMUIA, BUIBI THPAMHMI, JIEMEHTHI TIPABHIILHON MHPaMUIBI
¥ YMETh IPUMEHSTD WX NP PEIICHUH 33]1aY,

— HMETh IIPEJICTaBICHHUE O TEOpeMe Diijiepa,IpaBUIIbHBIX MHOTOTPaHHHUKAX;

— BJAACTh INOHATHUEM ILIIOIIAAN HOBGpXHOCTCfI MHOI‘OFpaHHI/IKOB 158 YMCTI: HpI/IMeHHTB
€ro IpHU pPelIeHUY 3a1a4;

— BIIAQJCTh MOHATHSMH TeJa BpameHus (IUIHHIP, KOHYC, Iap U cdepa), UX CCUYCHHS U
YMETh MPUMEHSATH MX TIPH PEIICHUH 3a]1a4;

— BJIAACTh NOHATUAMU KACATCIIbHBIC HpHMBIe U IIJIOCKOCTH " YMCTI: HpI/IMeHHTB nux HpI/I
PEIICHUH 33]1aY;

— HUMCTb HpeI[CTaB.HeHI/ISI O BIIMCAHHBIX W OIIMCAHHBIX cq)epax nu yMeTB HpI/IMeHHTB nux
IIPH PEIICHUU 33]1aY;

— BIIAJCTh NOHATHIMH 00BhEM, 00BEMBI MHOTOTPAaHHUKOB, TEJI BPAIICHUS U MPUMEHSITH
WX MPHU PEIICHUN 33]1aY;

— HUMCTb HpeI[CTaB.HeHI/Ie (0] pa3BepTI<e I_II/IJ'II/IH,Z[pa n KOHyca, Iiomaan HOBerHOCTI/I
UUJIMHAPA U KOHYCA, YMETh IPUMEHATD UX IIPU PEIICHUH 3a1aY;

— HMETh TPEJCTaBICHUE O IUIomaan chepsl U yMeTh MPHUMEHSATH €ro IPH PEIICHUU
3a/1a4;

— YMGTB pemaTL 3aJa4Yu Ha KOMGI/IHaI_II/II/I MHOFOI‘paHHI/IKOB " TCl BpaH_IeHI/ISI;

— UMETh MpeJCTaBleHHEe O MOAOOMHM B HPOCTPAHCTBE M YMETh peliaTh 3alaud Ha
OTHOIIIEHHE 00BEMOB U IIJIOIIAJICH TOBEPXHOCTEH MOAOOHBIX (pUTYp.

— COCTABJIAATH C HMCIIOJIB30BAHHECM CBOﬁCTB FCOMeTpI/I‘ICCKHX q)HI‘yp MAaTEMATHUUYCCKUC
MOaCIINn IJIsd peH_IeHI/ISI 3a1a4 HpaKTI/I‘ICCKOI‘O xapaKTepa Hn 3aga4 M3 CMCXKHBIX AJUCHUIIINH,
UCCIICIOBATh IMOTYYCHHBIC MOJICIIA U UHTEPIIPETHPOBATH PE3YJIbTAT.

— BJIAACTh ITOHATUSAMHA BCKTOpBI Hn Ux KOOpI[I/IHaTBI;

— YMGTB BBITIOJIHATH onepauHH Hazqg BCKTOpaMI/I;

— HCIIOJIB30BaTh CKAJIIPHOE POU3BEIEHNE BEKTOPOB MPU PEIICHUU 3aa4;

— NpPUMEHATh YpPaBHEHUE IUIOCKOCTH, (OPMYIy PpacCTOSHUS MEXKIy TOUYKaAMH,
ypaBHEHHUE cepbl IPU PEIICHUU 3a7a4;



— IPUMEHATH BEKTOPHI U METOJI KOOPAMHAT B IPOCTPAHCTBE NIPU PEIICHUH 33a4
— HMETh IIPEJICTaBICHNUE O BKJIAJI€ BBIIAIOLINXCSI MATEMAaTUKOB B Pa3BUTHE HAYKU;
IIOHMMATh POJIb MaTEMAaTUKU B pa3BuTuu Poccun
— HCIOJB30BATh OCHOBHBIE METOMBI JIOKA3aTENbCTBA, IPOBOIUTH IOKA3aTEIbCTBO U

BBINOJIHATB OIIPOBEPKCHUE;

— IPUMEHATh OCHOBHBIE METO/Ibl PELICHUSI MATEMAaTHUECKUX 3a1a4;
— Ha OCHOBE MaTEMAaTHYECKHX 3aKOHOMEPHOCTEH B NMPHUPOJIE XapaKTEPU30BATh KPacoTy

Y COBEPUIEHCTBO OKPY)KAIOILEr0 MUpa U IPOU3BENEHUI UCKYCCTBA;

— IPUMEHATH NPOCTEUIINE TPOrPAMMHBIE CPEACTBA U AIEKTPOHHO-KOMMYHUKAIMOHHBIE

CUCTEMBI IIPHA PELICHUN MaTEMaTHYECKUX 3a]a4;

— IIOJIb30BaThCd  MPHUKIAJHBIMU  IIpOrpaMMaMHd U [POrpaMMaMH  CHMBOJIBHBIX

BBIYMCIIEHUH [T UCCIIEI0BAHUS MaTEMAaTHUECKUX 0OBEKTOB
2) NOTYyYUT BO3MOKHOCTh HAYUUThHCS:

— OIEpHUpOBAaTh IIOHATHEM ONPEIENICHUSA, OCHOBHBIMH BHJAaMHU ONPEICICHUN,

OCHOBHBIMH BHJIaMHU TEOPEM;

— IOHUMAaTh CYThb KOCBEHHOI'O JOKAa3aTeNIbCTBA;
— OIEpUpOBATh MOHATUSAMH CUETHOI'O U HECUETHOIO MHOXKECTBA;
— INPUMEHATh METOJ MaTeMaTHYECKONM HMHAYKLUHU I MPOBEACHMSI PAcCyX ACHUH U

JI0Ka3aTeNbCTB U IIPU PEILICHUH 3a/ay.

— HCIOJIB30BATh TEOPETHKO-MHOKECTBEHHBIM S3BIK M A3BIK JIOTUKH JJISI ONMCAHUS
peanbHBIX MPOLECCOB U SABJICHUM, IPU PEIICHUH 3a/1a4 JPYTUX y4EOHBIX IPEAMETOB.

— CcBOOOJIHO OTIEPHPOBATH YHCIOBBIMUA MHOXKECTBAMU IPH PEIICHUH 3a]1a4;

— IIOHUMAaTh IPUYHMHBI U OCHOBHBIE MJIEU PACIIUPEHUS YUCIOBBIX MHOXKECTB;

— BJIQACTh OCHOBHBIMH IOHATUSMHU TEOPUHU IEIMMOCTH IPU PEIICHHUU CTAaHAAPTHBIX
3a1a4

— uMeTh 0a30BbIC MPEJICTABICHUS O MHOKECTBE KOMIUIEKCHBIX YHCEIT;

— CBOOOJHO BBIMOJHATH TOXJIECTBEHHbIE MPEOOpPa30BaHUA TPUTOHOMETPUUYECKHX,

JOrapu(pMHUECKUX, CTETICHHBIX BBIPAKECHUH;

— Bianetb Gpopmynoi 6mHOMa HploTOHA;

— TPUMEHSATH MIPU PEUICHUH 337a4 TeopeMy O JuHerHoM npeactaiennn HOJI;

— TpPUMEHSATH NPH peleHnu 3an1ad Kutaiickyro Teopemy 00 ocTaTkax;

— NPUMEHSATH IIPU pelieHuy 3a1a4d Maiyto teopemy Pepma;

— YMETb BBIIIOJIHATH 3aMIUCh YUCIIA B IO3ULIMOHHOM CUCTEME CUMCIICHHUS;

— TpPUMEHATH NMPHU PELICHUH 337ad TEOPETHUKO-YHCIOBbIC (DYHKIIMHU: YHCIO M CyMMa
nenutenei, GyHkuuo Diinepa;

— HIPUMEHSATH NIPU PELICHUH 3ajiay LeTHble Apo0u;

— IPUMEHATh NPU PEIICHUH 3a7a4 MHOTOYWICHBI C JCUCTBUTEIBHBIMA U LEJBIMU

Ko punreHTamu;

— BJIAQACTh MOHATHAMM NPUBOIMUMBIM U HENPUBOAMMBIA MHOTOWIECH U NPUMEHATh HX

IIPY PEILICHUN 3a/]a4;

— TPUMEHSATH NPH perieHnHt 3a71ad OCHOBHYIO TEOpPEMY aIreOpsl;
- TMPHUMEHATH NPU PELICHUH 33734 NMpocTeiine pyHKIMN KOMIUIEKCHON mepeMeHHON

KaK reoMeTpHUecKue npeodpazoBaHus
— CBOOOJIHO OmpeneniaTb THII W BBIOMpPAaTb METOJ pELICHHS MOKa3aTeIbHBIX U

JOrapu(pMHUUECKUX YpPaBHEHUH M HEPaBEHCTB, MPPALMOHAIBHBIX YPABHEHUH U HEPABEHCTB,

TPUTOHOMETPUYECKHUX YPAaBHEHUI U HEPABEHCTB, UX CUCTEM;

— CBOOOJIHO peuIaTh CUCTEMBI JTMHEHHBIX YpaBHEHHIA;

— pelaTh OCHOBHBIE TUIIbI YPaBHEHUN U HEPABEHCTB C IIapaMeTPaMU;

— IPUMEHATH IPU PELIEHUH 3a/1a4 HepaBeHcTBa Komn — byHskoBckoro, bepnyinny;

— HMETb IIPEJICTAaBICHUE O HEPABEHCTBAX MEXIY CPEJHUMH CTCIIEHHBIMU

— BJIQACTh ITOHATHEM ACHMIITOTHI U YMETh €T0 IIPUMEHSATH IIPY PELICHUH 3a1a4;

— IPUMEHATh METOAbl pEUIeHUs MnpocTeHmux aud@epeHIraNbHbIX YpaBHEHUN

IIEPBOrO U BTOPOTO MOPSAKOB



— CcBOOOJHO BNAJETh CTAHIAPTHBIM almapaToM MaTEeMAaTUYEeCKOro aHajau3a s
BBIYUCIICHHSI TPOU3BOAHBIX (PYHKIIUU OJJHOM IePEeMEHHOM;

— CBOOOJHO TPHUMEHATH amnmapaT MaTeMaTHYeCKOro aHaju3a MJs HCCIeOBaHUs
GbyHKIMI 1 TOCTpoeHHs TPaHUKOB, B TOM UKCIE UCCIEI0OBAaHUS Ha BBITYKIOCTh;

— OIEepHpOBATh NOHATHEM NEPBOOOPA3HON (PYHKIIMH JUIs pEeLIeHUs 3a/ay;

— OBJAJIETh OCHOBHBIMH CBeleHUsIMH 00 wuHTerpasie Herlorona—Jleiitbnuna u ero
POCTEUIINX TPUMEHEHUSX;
OTIEpUPOBAThH B CTAHIAPTHBIX CUTYALUSIX TPOU3BOJHBIMU BBICIIUX MOPSIIKOB;
YMETb IPUMEHSATH MPU PELICHUH 33/1a4 CBOMCTBA HEMPEPHIBHBIX (PYHKIIHIA;

— yMeTh IPUMEHSATh MPH PEIICHUH 3a/1a4 TeopeMbl BeitepmTpacca;

— YMETh BBINIOJHATH NPUOIUKCHHBIC BBIUYUCICHHUS (METOIBI PEIICHUS YPABHEHHIA,
BBIYMCIICHHSI OTIPE/ICTICHHOTO UHTETpaja);

— yMeTh TNPUMEHATh NPUIOKEHHE TPOU3BOJHON M OMPENEIEHHOTO HHTErpaiga K
PELICHHUIO 33/1a4 €CTeCTBO3HAHUS;

— BIAACTh MOHATUSAMHU BTOpasi MPOU3BOIHAS, BBIMYKIOCTh Tpaduka GyHKIUN U YMETh
UCCIeIoBaTh (DYHKIMIO U UMETh MIPEACTABICHHUE O LIEHTPAIBLHON MPEAeIbHON TeOpeMeE;

— HWMETh TPEACTaBICHUE O BBHIOOPOYHOM KOIPDUIMEHTE KOPPEISAIUA W JIMHCHHOU
perpeccuu;

— HUMETbh MpEeJCTaBICHHE O CTaTUCTUYECKHX TMIIOTE3aX M IMPOBEPKE CTaTUCTUYECKOMN
THIIOTE3bl, O CTATUCTUKE KPUTEPHS U €€ YPOBHE 3HAYMMOCTH;

— HMETh IPEJICTABICHUE O CBSI3U IMIIMPUUYECKUX U TEOPETHUUECKUX PACIIPEICICHHUI;

— HUMETb MIPEACTABICHUE O KOAMPOBAHUH, TBOMYHOM 3aMKCH, IBOMYHOM JECPEBE;

— BJaJeTh OCHOBHBIMHU MOHATHSAMH Teopuu rpados (rpad, BepuinHa, pedpo, CTerneHb
BEPILMHEI, TyTh B rpade) U yMeTh NPUMEHSTh UX MPHU PEUICHUH 3a/1a4;

— HMETh IPEJICTABICHHE O JIEPEBBSIX U YMETh IPUMEHSTH PU PELICHUH 33/1a4;

— BIAJETh MOHSATHEM CBSI3HOCTb U yYMETh MPHUMEHSTh KOMIIOHEHTHI CBSI3HOCTH IPHU
pEILIeHUH 3a]1aY;

— yMeTb OCYLIECTBIATH IMyTH M0 pedpam, 00Xobl pedep U BepIInH rpada;

— UMeTh MpeACTaBlIeHHEe 00 SHIepOBOM U TaMWIBTOHOBOM IyTH, HMETh
IpeJICTaBICHUE O TPYIHOCTHU 33a/1a4M HaXOXKACHUS TaMIJIbTOHOBA MYTH;

— BIAACTh MOHSATUSMU KOHEUHBIC U CUCTHBIC MHOXECTBA M YMETh UX MPUMEHSTH MPU
peIIeHUH 3a1a4;

— yMETh NMPUMEHATh METOJ MaTeMaTU4YeCKON HHIYyKIUU;yMETb MPUMEHSATh MPUHIUI
Jlupuxiie mpu pelieHny 3ajada BbITYKIOCTb

— Hwmers npencrapieHne 00 akCHOMaTUYECKOM METO/IE;

— BJAJETh MOHATHEM T'€OMETPHYECKHE MeCTa TOYeK B MPOCTPAHCTBE H YMETh
MPUMEHSTh UX JIJIS pelICHUs 3a/1a4;

— yMeTh NPUMEHSTHh AJI pEIIeHHs 3a7ady CBOWCTBA IUIOCKUX M JBYTPAHHBIX YIJIOB,
TPEXTPaHHOTO YIJia, TEOPEMbI KOCUHYCOB M CUHYCOB JUISl TPEXTPAHHOTO YIJIa;

— BJAJETh MOHATHEM IEPHEHIUKYISIPHOE CEUEHHE MPHU3Mbl U YMETh HMPUMEHSITH €ro
IpU pEIICHUH 3a/aY;

UMETb MPECTAaBICHNUE O ABOWCTBEHHOCTH MPABUIIBHBIX MHOTOI'PAaHHUKOB;
BJIQJICTh MOHSATUSMHU IEHTPAILHOE U TMapalljieIbHOE MPOSKTHPOBAHUE U MPUMEHSTH

UX IIPU TOCTPOCHUU CEYCHHI MHOTOI'PAaHHUKOB METOOM IPOEKIINM;

— HMETh TMpPEJCTaBJICHHE O pa3BepTKe MHOTOIpaHHHMKA M KpaTyailieM NyTH Ha
MOBEPXHOCTU MHOTOTPAaHHUKA;

— HUMETb MPEJCTABICHUE O KOHMUECKUX CCUCHUSX;

— UMEeTh MpeJCTaBlIeHHEe O Kacamomuxcs chepax M KOMOMHALMHU TEN BpAIICHUS U
YMETh MPUMEHSATH UX MIPU PEIICHUH 3a7a4;

— MPUMEHSATH MPU PEUICHUH 3a/1a4 POPMYITY PACCTOSHUS OT TOUKH JI0 MJIOCKOCTH;

— BIAACTh Pa3HBIMU CIIOCOOAMU 3a/laHUs MPSMON ypaBHEHUSMU M yMETh MPUMEHSTh
IpU PEUICHNH 3a/a4;
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— NpPUMEHATH MpPU PELICHUWHU 3a/a4 M J0Ka3aTeJIbCTBE TEOPEM BEKTOPHBIM METOA U
METOJ KOOpAMHAT;

— HWMETh TMpeACTaBiIeHUE 00 akchuoMmax o0bema, MPUMEHATh (OpPMYIbl 00BEMOB
NPSIMOYTOJIBHOTO MapajuIeienuIe/ia, MPU3MbI U IIUPAMHUIBI, TETPAdApa MPH PEIICHUH 33/1a4;

— TPUMEHATH TEOPEMBI 00 OTHOIIEHUSIX 00BEMOB IPH PEIICHUH 3a/1a4;

— TpPUMEHATh MHTETpajl JJs BBIYMCICHHS OOBEMOB M MOBEPXHOCTEH Ten BpalleHus,
BBIYUCIICHUSI IIJIOIAIU c(hpepruecKoro mosica 1 oobemMa 1apoBoro Clos;

— WMETh MPEICTaBICHHE O JBWKCHHUAX B IPOCTPAHCTBE: MapajUIeIbHOM IepeHoce,
CUMMETPHH OTHOCHTENIBHO IIIOCKOCTH, IEHTPAJIbHOH CHMMETPHUH, MOBOPOTE OTHOCHTEIHHO
IPSMOi, BUHTOBOM CUMMETPHH, YMETh IPUMEHSATh UX NIPU PELICHUU 33/1a4;

— WMETh MPEJCTABICHHUE O TUIOIIAN OPTOTOHAIBHOM MPOEKITNH;

— WMETh TPEJCTABICHUE O TPEXTPAaHHOM UM MHOTOTPAaHHOM yIiie W MPHMEHSTh
CBOWCTBA IJIOCKUX YIJIOB MHOTOTPAHHOTO yIJia TIPU PEIICHUH 3a/1a4;

— WMETh MPEJCTaBJICHUS 0 PeoOpa30BaHUM MOJO0HS, TOMOTETHH U YMETh MIPHUMEHSITh
WX TIPU PEUICHUY 3a/1a4;

— YMEeTh pelaTh 3a/1a4M Ha MIIOCKOCTH METOJaMU CTEPEOMETPHH;

— yMeThb MpPHUMEHATH (OopMyasl OOBEMOB HaXOIUTh O0BEM NapajjeNnenurnena u
TETpa’ipa, 33JaHHBIX KOOPJUHATAMHU CBOMX BEPIIHH;

— 3aJaBaTh NPSIMYIO B IPOCTPAHCTBE;

— HaXOJUTh PACCTOSHUE OT TOYKH O TUIOCKOCTH B CHCTEME KOOPIMHAT;HAXOJHUTh
paccTosiHIe MEXKIY CKPCUIMBAIOIIMMUCS TPSIMBIMU, 33JaHHBIMH B CHUCTEME KOOpAHWHAT TpPHU
peleHnH 3a1a4

— TPHUMEHATh MAaTeMaTHYeCKHWE 3HAHWSA K WCCICJOBAHUIO OKPYXAIOIIEro MHpa
(MogenupoBaHue (HU3UUECKUX MPOIECCOB, 3a0a491 IKOHOMUKH )

4. OBbEM JUCHUIJIMHBI U BUAbI YYEBHOH PABOTHI

OO0 00bEM QUCHUILUINHEI COCTABIIAET 256 YacoB

0P0
N Bcero CemecTpbl

Bun yuebHOM paboThI qACOB 1 >
AyJAHTOpPHBIE 3aHATHS (BCEro) 256 100 156
B TOM YHUCJIE:
Jlexmm, ypoku (JI) 78 34 44
[Tpaktuueckue 3anstus (113) 154 66 88
Cemunapsi (C)
Jlabopartopusie pabots (JIP)
I'pynnoBele KOHCYIbTALUU 2 2
[IpoMexxyTouHas arTecTanus 22 22
CamocrositesbHas padora (Bcero) (CP)
B TOM YHUCIJIE:
CaMonoarotroBka  (CaMOCTOSITENIBHOE — W3Y4YEHHE  Pa3/esioB,
npopaboTKa ¥ TOATOTOBKA ©  TOBTOPEHHE JIEKIIMOHHOTO
Marepuaja W MaTepuasa YYeOHHKOB H YYEOHBIX IOCOOWHIA,
MOATOTOBKA K J1a0OpaTOPHBIM U TPAKTUYECKUM 3aHATHUSM,
KOJUIOKBUYMaM, pyO€KHOMY KOHTPOJIIO | T.]I.)

. Kontp

dopma NpOMEKYTOUHON aTTecTalluu . pa. JK3aMeH
OO0uuii 00beM, Yac 256 100 156
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5. COAEPKAHUE U CTPYKTYPA JUCHUITJIMHDBI

5.1 Copep:xanue TUCUMIIIIMHBI

Ne
pasnena
(Tembl)

HaumenoBanue pazzaena (TeMbl)

Conepxanue paszena (Tembl)

IToBTOpeHunE

Pemenue 3aiad ¢ MCHOJIL30BAHUEM CBONCTB YHMCEI
W CHCTEM CUMCIICHHUS, IEITMMOCTH, JOJCH U JacTel,
MPOLEHTOB, MOAyJeh uucen. Pemenue 3amau ¢
WCIOJIb30BAHUEM CBOMCTB CTEMEHE U KOpHEH,
MHOTOYJIEHOB, MPEOO0pa30oBaHUl MHOTOWIECHOB H
IpOOHO-pallMOHATIFHBIX — BBIp@XKEHUU.  PerneHue
3a/1ad C HCIMOJIb30BAHMEM TPATyCHOW MEphI yria.
Monynb 4nciia ¥ €ro CBOMCTBA.

DJIEMEHTbl TEOPUU MHOXKECTB U
MaTEMATUYECKOH JTOTUKU

MHosecTBa (YUCIOBBIE, TEOMETPUIECKUX (Uryp).
XapakTepuCTHIECKOE CBOWCTBO, BJIEMEHT
MHOXKECTBa, IyCTO€, KOHEYHOE, OCCKOHEUHOE
MHOkecTBO.  CrocoObl  3aJaHusi ~ MHOXKECTB
[MogmHuoxkecTBO. OTHOIIEHUST MPUHAJICKHOCTH,
BKJIIOUEHUS, paBEHCTBA. Onepanuu Haj
MHOkecTBamMu. Kpyrum Oiinepa. Koneunble u
OeCKOHEYHbIE, CUETHBIE U HECUETHBIE MHOXKECTBA.
HctuHHBIE U JIOXKHBIE BBICKA3bIBaHUS, ONEPALIMU
HaJ BBICKA3bIBaHUSAMHU. Aneebpa 6ulcKA3bI8AHULL.
CBs13p BBICKa3bIBaHUN ¢ MHO)KecTBaMHU. KBaHTOpBI
CYLIECTBOBAHMS U BCEOOIITHOCTH.

3akoHbl JOTUKHU. OcHoGHble Nl02udecKue npasuid.
Pemenne moruueckux 3aJauc HCIOJIb30BAHHEM
KpyroB JHiepa, 0CHOBHbIX 102U4eCKUX NPAasU.l.
VMmozakiarouerus. OO0CHOBaHUS U J10KA3aTEIbCTBO
B mareMaruke. Teopembl. Buapl maTremMarnueckux
YTBEPKICHUH. Buowi doxazamenbcms.
Mamemamuueckan — uHOykyus.  Ymeepoxcoenus:
obpammuoe OaHHOMY, NPOMUBONOJIONCHOE,
obpamuoe npomueononoxcHomy oannomy. llpuznax
U CBOMCTBO, HEOOXOAHWMbBIE U  JOCTAaTOYHBIE
YCIJIOBHSL.

Ocnosnass meopema apugpmemuxu. Ocmamku u
cpasnenus.  Aneopumm  Esxauoa.  Kumatickas
meopema 06 ocmamkax. Manaa meopema Depma.
q-uunvle cucmemvl cuucienus. Dynxyus unepa,
YUCTIO U CyMMa Oenumerieli HamypaibHO20 YUCA.

Uucna 1 BeIpaXeHUs

JleicTBUTENbHBIE YKCIIA.

ToxxaecTBeHHbIE TPeoOpa3oBaHUsI.

CremeHb ¢ JCHWCTBUTENBHBIM  IOKA3aTENEM,
CBOMCTBA CTEIEHU.

Jlorapupm  yucna, cBOWicTBa  Jorapugma.
Hecstuunenii norapudm. Yucrno e. Hamypanvhoiii
noeapughm. lTlpeobpazoBaHue IOTaprUPMUIECKIX
BBIPAYKCHHIA.

VYpaBHEHUS 1 HEPABEHCTBA

Pemenue 3aZla4d ¢ IOMOIIbIO YHUCIIOBBIX HCPABCHCTB
W CHCTEM HEPABEHCTB C OJHON NEPEMEHHOM, ¢
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IIPUMEHEHUEM n300paKeHUS YHUCIIOBBIX
ITPOMEXKYTKOB.

I'paduueckoe penieHne ypaBHeHUI U HEPABEHCTB.
HppannoHalbHbIC YpaBHEHHS U HEPABEHCTBA.
IIpocreiimne  moka3aTeiabHbIE  YpaBHEHHUS U
HEPABCHCTBA.

Cucremsl IIOKa3aTeIbHBIX YpaBHEHUI 51
HEPABEHCTB.

Jlorapudmuueckue ypaBHEHUS! © HEPABEHCTBA.
Cucrembl Jorapu(PMUIECKUX YpaBHEHUH
HHEPABEHCTB.

TpuroHoMeTprudeckre ypaBHEHHS U HEPABCHCTBA.
CucreMbl TPUTOHOMETPUYECKUX ypaBHEHUH U
HEPaBEHCTB.

Memoo unmeps6anoe 0.1 peuienus HepageHCms.
I'paguueckue memoovl pewienus ypagueHull U
Hepasencms. Pewenue ypasumenuii u nepasencms,
cooeparHcauyux nepemerHyo nod 3HaKOM MOOYJIAL.
Cucmembl NOKA3aMENbHLIX, J102APUPMUYECKUX U
UPPAYUOHATILHBIX VpagHeHul. Cucmembl
NOKA3AMENbHBIX, 102aAPUPMULECKUX HEPABEHCME.
Ypasnenus, cucmemul ypagnenuii c napamempom.

OyHKIUU

CrenenHast GyHKIUSN €€ CBOWCTBA U IpaduK.
Bzaumno obpammuvie gynxkyuu. I paguxu e3aumrno
00pammuwix hyHKYuULlL.

Pemienne 3amad ¢ WCMONB30BaHUEM YHCIIOBBIX
¢bynkuuit 1 ux rpadukon. Mcnonb3oBaHHe CBOWCTB
U TpadHUKOB JTMHEHHBIX U KBAJAPATHYHBIX (DYHKIIHIA,
0o0paTHOW  NPOMOPLUUOHATBHOCTH U (QYHKUUHU

y=vx.

[Toka3zarenbHast QyHKIHS U ee CBOICTBA U rpaduK.
Jlorapudmuueckass (yHKIMsS U €€ CBOWCTBA U
rpadux.

Tpuronomerpuueckas OKpPYXHOCTb, paJHaHHAs
Mepa yria. CHHYC, KOCHHYC, TaHI'€HC, KOTAHTEHC
MPOU3BOJIBLHOTO yria. OcHOBHOE
TPUTOHOMETPHUYECKOE TOXJIECTBO U CIICACTBUS U3
Hero. 3HAYCHUS TPUTOHOMETPUUYECKHX (DYHKIHI
s yrmo 0%, 30°, 45° 60°, 90°, 180°, 270°. (

T M T T

0, —, —,—, —,pan). Dopmynvl CILOJICEeHUS
6 43

MPUSOHOMEMPUUECKUX @yHuxyui, Gopmynsi

npueedenus, opmynsvt 08OUHO20 apeyMeHma.
Tpuronomerpuueckre GyHKIUH.
Tpuronomerpuyeckued yHKIIII

Y=C0sX,y=sInx,y=tgx. Dynkyus y = Cctgx .
CoiictTBa ® TpapuKd  TPUTOHOMETPHUECKHUX
(byHKIMHA.

OOpatHbIe TPUTOHOMETPHUECKUE (HYHKIIUH.
ApKKOCHHYC, apKCHHYC, apKTaHT€HC 4YHuCJa.
Aprxkomaneenc yucna. [IpocTreiimue
TPUTOHOMETPUIECKHE YpaBHEHUS. Pemenue
TPUTOHOMETPUUECKHUX ypaBHEHUM.
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Obpamnvie mpuecoHomempuyeckue @QYHKYu, ux
ceolicmea u epaguxu. Pewenue npocmetiwiux
MPULOHOMEMPULECKUX HEPABEHCME.

Hynu ¢yHkumuu, npomMexyTKu 3HAKOMOCTOSIHCTBA,
MOHOTOHHOCTh. HamOonbinee u  HauMeHbIIEe
3HaueHne QyHkmuu. Ilepuomnueckne QyHKIUN.
YerHocTh M HeueTHOCTh (yHKIMA. ClloKHBIE
byHKIIHIH.

Ilpeobpazosanus epaguxos Gyuxkyuii: cogue 800.b
KOOPOUHAMHBIX OCel, pacmsaxpceHue u cocamue,
ompaoiceHue OMHOCUMENbHO KOOPOUHAMHbBIX OCEll.

DJIEMEHTBI MATEMATHYCCKOTO
dHaJInu3a

[IpousBognas ¢yHkumm B Touke. KacarembHas k
rpaduky byHKIUH. I'eomerpuueckuit u
(bu3uvecKuid cMbIC TIpon3BOAHON. [Ipom3BoHBIC
3JIEMEHTaPHBIX byHKUINH. IIpasuna
ougppepenyuposarus.

Bmopasa npoussoonas, ee eceomempuueckui u
Qusuueckuti cmvici.

[lonatne o HenmpepbIBHBIX (QYHKIUAK. TOUYKH
KCTpeMyMa (MakcumyMma " MHUHHMYMA).
HccnenoBanue snmeMeHTapHBIX (DYHKIHUNA HAa TOYKH
JKCTpeMyMa, Haubosblllee U HauMEeHblIee 3HaYeHHe
C TMOMOUIbIO TPOU3BOIHOU. [locmpoenue epaghuxos
@dyHKkyull ¢ nomowwlo npouzsoonvix. llpumenenue
nPOU3B00HOU NPU peuleHuu 3a0ay.

[lepBoobOpasnas. [lepsoobpasuvie s1emeHmMapHbIx
Gdyuxyuu. Ilnowads kpusoruHenHou mpaneyuu.
Dopmyna Hvromona-Jleiibnuya.Onpedenennwiii
unmezpan. Boiuucnenue niowaoeii naockux guayp u
00beM086 mejl 8paleHus ¢ NOMOWbI0 UHMe2Paild.

CraTtucruka u Teopust
BEPOATHOCTEM, JIOTHKa u
KOMOMHATOpHKA

Pemenne 3amau Ha TabmuyHoe H TpadUyecKoe
MpeICTaBlIeHUE JaHHbIX. MICOIb30BaHNE CBOMCTB U
XapaKTePUCTUK YHUCIIOBBIX HAa0OpOB: CpPEIHUX,
HauOOJBIIET0 ¥ HAUMEHbILIEro 3HAUYEHHUs, pa3Maxa,
oucnepcuu. Pewenue 3a0au na onpedenenue
yacmomul U 8epossmHocmu coovimuti. Beiuucnenue
8eposiMHOCMeEll 8 Onvblmax ¢ pPABHOB03MONCHLIMU
neMeHmapHeiMu - ucxooamu. Pewenue 3adau c
npumenenuem Komounamopuxu. Pewenue 3a0au na
8blUUCTeHUE 8eposimHocmell He3a8UCUMbLX
cobvimull,  npumeHenue  GOPMYIbLL  CLOHCEHUs
seposimnocmell. Pewenue 3a0au ¢ npumeHenuem
ouaepamm  Dilnepa,  Oepesa  8eposimMHOCHeL,
dopmynvr Bepruynnu.

Ycnosnasn — eeposimnocmo.llpasuno  ymHoowcenus
seposimuocmeui. Dopmyna noiHoU 8ePOSIMHOCMU.
Luckpemnvie cryyaiinvie 6eUYUHDL u
pacnpeodenenus. Hezasucumvie cyyaiinvie
senuyunsl. Pacnpedenenue cymmuvl u npousseoeHus
He3A8UCUMBIX CTTYYALIHBIX GETUYUH.
Mamemamuyeckoe  odxcuoanue U OUChePCUs.
cayuatinon senuyunvl. Mamemamuyeckoe oxcuoanue
u oucnepcus  CyMMbl  CIVYAUHLIX  BEIUYUH.
T'eomempuueckoe pacnpedenenue. bunomuanrvroe
pacnpeoeneHue u e2o C80LCmad.
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Henpepuiguvie cnyyaiinvie eenuuunvl. Ilonamue o
NIOMHOCIU 8EPOSIMHOCUL. Paenomepnoe
pacnpeoeneHue.

TlokazamenvHoe pacnpedenenue, e2o napamempbl.
Ilonamue 0  HOpManbHOM  pacnpeoeieHuu.
Iapamempoi HOPMAIbHOZO pacnpeoeneHus.
Ilpumepvl  cnyuatinblx — 8elUYUH,  NOOYUHEHHLIX
HOPMAIbHOMY 3AKOHY (NO2peuwHoCmb usMepeHull,
pocm 4enosexa,).

Hepasencmeo  Ueoviuesa. Teopema Beprnynnu.
3axon  6onvwux  uyucen.BvibopouHvlli  Memoo
uzmepenus geposimuocmet. Ponv 3axona 6onvuux
yucen 8 HayKe, npupooe u ooujecmae.

Kosapuayus osyx cayuatinvix eenuuun. I[lonamue o
K03 huyuenme Koppenayuu. Cosmecmubie
HAON00eHUsL 08YX CAVUAUHBIX 8eUYUH. BblOOpOUHbII
K03 puyuenm xoppenayuu.

TekcToBbBIC 331aUn

Pemenune 3amau Ha JABM)KEHHE M COBMECTHYIO
paboTy C TOMOIIBIO JIMHEWHBIX M KBaJIPATHBIX
YpPaBHEHUU U UX CHCTEM.

I'eomeTrpus

Pemienue 3aau ¢ nmpuMeHEHHUEM CBOWCTB (UIyp Ha
IUDIOCKOCTH.  3aJa4d  Ha  JOKa3aTelbCTBO H
IIOCTPOEHHUE KOHTpIpuMepoB. lcnosb3oBaHue B
3aJa4ax ~ OPOCTEHINMX  JIOTMYECKUX  IIPaBUIIL.
Pemenne 3ama4 ¢ HCHOOJIB30BAHUEM TEOPEM O
TPEYrOJIbHUKAX, COOTHOUICHHH B IPSIMOYTOJIBHBIX

TPEYrOJIbHUKAX, ¢axToB, CBSI3aHHBIX C
YETBIPEXYTOJIbHUKAMH. Pewmenne 3a1a4 c
HCII0JIb30BaHUEM ¢axToB, CBSI3aHHBIX c

OKpYXHOCTSIMU. Pelmienue 3agauy Ha WU3MEpeHUs Ha
IUIOCKOCTH, BBIYMCIIEHHWE JJIUH M IUIOIIAJEH.
Pewenue 3a0au ¢ nomowwilo  6ekmopos  u
KOOpOuHam.

Harnsannas  crepeomerpus. @urypel U HX
n3obpaxkenus (ky0, nmupamuna, npusma). OcHogHble
nousamus cmepeomempuu u ux ceovicmsa. CeueHus
Ky0a u TeTpasrapa.

Touka, mpsiMasi M TIJIOCKOCTh B MPOCTPAHCTBE,
aKCUOMBI CTEPEOMETPUU U CIEIACTBUS M3 HUX.
B3anmHoe pacnonokeHue npsMbIX U IUIOCKOCTEN B
npoctpanctBe.  [lapamienbHOCT,  OPSIMBIX U
IJIOCKOCTE B mpocTpaHcTBe.  M300pakeHue
MPOCTEHIINX  MPOCTPAHCTBEHHBIX  Quryp  Ha
MJIOCKOCTH.

Paccrosaus Mmexny purypamu B IpOCTPaHCTBE.
Yrael B mOpoctpaHcTBe. [lepneHauKynIsipHOCTh
IIPSAIMBIX U INIOCKOCTEMN.

[Ipoeknust ¢urypsl Ha TIOCKOCTh. [Ipu3Haku
MEePHNEHIUKYISIPHOCTH MPSIMBIX M IJIOCKOCTEH B
npocTpancTBe. Teopema o Tpex neprneHAuKyIspax.
Mpuororpanauku. Ilapamienenunen.  CsolicTBa
NpsIMOYTOJIBHOTO  Tapajuienenunena. leopema
[Tudaropa B mpoctpanctre. [Ipusma u nupamuja.
[IpaBunbHas nupaMuaa U TpPaBUWIbHAS MpU3MA.
[Ipsamass nupamupa. OJEMEHTH  NPU3MBI U

15




MUPAMHIBIL.
Tena BpamieHus: TWIMHAP, KOHYC, cdepa U Mmiap.
OcHOBHBIE ~ CBOMCTBa  TPSIMOTO  KPYTOBOTO
HWIMH]IpA, PSIMOTO KpYroBOTO KOHYyca.
N3o006paxkeHune Ten BpalieHus Ha MI0CKOCTH.
Ilpeocmasnenue 06 yceuemHOM KOHyce, CedeHusl
KOHyca (napannenvbHoe OCHOBAHUIO U NPOX0Oaujee
uepes GepuiuHy), cevenus YuIuHopa (napaiieivHo u
NepneHOUKyIapHO ocu), cevenus wapa. Pazeepmka
YUIUHOPA U KOHYCA.

IIpocmetiwue KomMbUHayUYU MHO20SPAHHUKOS U mell
spaujenus mexcoy cobot. Borarcienue 3JeMeHTOB
IPOCTPAHCTBEHHBIX (uryp (pebpa, auaroHanu,
YTJIBI).

[Imomaaer MOBEPXHOCTH IMPABUIBHOM MUPAMUJBI U
npsaMoi npusMel. [lnomaas NOBEPXHOCTH MPSIMOTO
KpYroBOro HUJIUHAPA, MPSMOTO KPYrOBOTO KOHYcCa
U m1apa.

[Tonsitue 06 o6beme. OOBEM MUpPaMUIBI U KOHYCA,
npu3Mbl U IHHApa. OO0beM miapa.

[Tonssitue oO6bema. OOBEMBI MHOTOTPAaHHHMKOB.
OObembl Ten BpateHus. Akcuomsl odvema. Bvieoo
dopmyn 00veMo8 NPAMOY20JIbHO2O
napannenenuneod, nPusMvl U nUpAmMuovl. Dopmyivl
0151 HaxodxcoeHus obvema mempasopa. Teopemwvl 00
OmMHOWEHUAX 00bEMOB.

IlooobHvle mena 6 npocmpancmee. COOTHOLIECHUS
MEXIY TUIOMAIIMU TOBEPXHOCTEH W O0beMaMu
MMOIOOHBIX TEI.

Heuoicenus 6  npocmpancmee:  napanienvHulll
NnepeHoc, YEHMPATbHAs CUMMEMPUs, CUMMempus
omHocumenvHo naockocmu, noeopom. Ceoticmea
osudicenuti. [Ipumenenue 08udiCeHUll Npu peuteHuu
3a0au.

Ipunooscenus unmezpana K 8bl4ucieHuio 06vemos u
nosepxwocmeti  mei 8paujeHusl. ITnowaow
cpepuueckoco nosica. Obvem wWapo8o2o  Closl.
IIpumenenue 06vemo6 npu pewienuu 3a0ay.
[Tnomans chepsl.

Pazéepmxa  yununopa u  romyca. Ilnomans
MOBEPXHOCTU LWJIMH]IpA U KOHYcA.

KoMOuHanmm MHOTOrpaHHUKOB U TEJl BPAIICHUSI.
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Bekropsl u
IIPOCTPAHCTBE

KOOPJAUHATHI

B

Bektopel 1 koopnuHaTthl B npocTpaHcTBe. Cymma
BEKTOPOB, YMHOKEHHE BEKTOpa Ha YHCIO, YroJ
MEXTY BEKTOPaMH. KommmueapHbie u
KOMIUTaHApHBIC BEKTOPBI. CKaiapHoe npoussederie
sexkmopos. Teopema o0 pasnodicenuu 6eKmopa no
mpem Hexomniauapuvim gekmopam. Ckansproe
npouszgedeHue  8eKMopo8 6  KOOPOUHAMAX.
Ilpumenenue 6exmopos npu peweHuu 3a0a4 Ha
Haxoxcoenue paccmosauull, OJIuH, niowaoel u
00veMos.

Ypasuenue nioCKOCmu 8 npocmpancmee.
Vpasnenue cpepor 6 npocmpancmee. @opmyna ons
BLIMUCTCHUSL  PACCMOSIHUSL  MeHCOy MOYKAMU 8
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npocmpancmse.
Pewenue 3aoau u ookazamenbcmeo meopem c¢
NOMOWbIO  8EKMOPO8 U  MeMOOOM KOOPOUHAM.
Onemenmul 2eomempuu macc.

11

Hctopust maTeMaTuku

Uctopus  marematuku. Biknag — BelIarOmuxcs
MAaTeMaTUKOB B Pa3BUTHUE HAYKH; POJIb MAaTEMATUKU
B pazsutuu Poccuu.

12

Mertoasl MaTEMATUKA

Mertonbl Marematuku.lIpumepsl MaTeMaTHYECKHX
3aKOHOMEPHOCTEH B TMpUPOJIe, B TOM YHUCIE
XapaKTepU3yIOIIUX KpacoTy U  COBEPUICHCTBO
OKPY’KaIOIller0 MHpa W MPOU3BEIECHUU HCKYCCTBA.
[Iporpammubie cpezcTBa u AIIEKTPOHHO-
KOMMYHHUKAIIUOHHBIC CHUCTEMBI npu peHICHUN
MaTeMaTHYECKUX 3a/1a4.

«I0Jy4YaT BO3BMOXKHOCTb HAYYHUTHCS».

KypcuBoM BBIIEIEHBI AJIEMEHTHI COACPKAHUS, OTHOCALINECS K pe3yiabTaTaM, KOTOPBIM O0ydJaromiuecs

5.2. CTpyKTypa AUCHUNIMHBI(TEMATHYECKOE NIJIAHNPOBAHME)

(01]0)
Ne KoanuectBo yacos
pasiena HaumenoBanue pasnena
(Temb) (Tembr) Bcero J I3 (C) JIP CP
1 cemectp
1. IToBTOpEHUE 4 2 2 -
DNeMEeHTHI TEOpUH
2. MHOYECTB u 4 2 2 -
MaTEeMAaTHYCCKOM JIOTUKH
3. Yucna u BeIpaXEeHUs 4 2 2 -
4. YpaBHEHUsI ¥ HEpaBEHCTBA 22 10 12 -
5. DyHKIIH 46 10 36 -
6. DeMEeHTBI 20 3 12 i
MaTEeMAaTHYCCKOTO aHAIIN3a
Hroro 1 cemectp 100 34 66 -
2 cemecTp
6. DeMEeHTBI 18 6 12 i
MaTEeMAaTHYCCKOTO aHAIIN3a
Cratuctika ®W  Teopus
7. BEpOATHOCTEH, JIOTHKa U 12 4 8 -
KOMOMHATOPHKA
8. TekcToBble 331241 6 2 4 -
9. I'eomerpust 68 22 46 -
10. BexTopsl m KOOpAWHATHEI B 24 3 16 i
MIPOCTPAHCTBE
11. Wcropus MaTeMaTUKU 2 2 -
12. Meroz1bl MAaTEMaTUKU 2 2 -
Koncynpranus 2
IIpomesxyTO4Hasl aTTecTalus 22
HWroro 2 cemectp 156 44 88 -
Oo0muii 00bem, yac: 256 78 154 -

5.3 IlpakTH4yecKkue 3aHATHS U CEMHUHAPBI

(020110]
No No paznena Tema Koin-Bo gac
- (TeMbI) 0dO
1 1 Pemenne 3amaHuii Ha HaxOXIAeHHWE aOCOJIIOTHOH U )
) OTHOCUTEIbHOMN MOTPEIIHOCTU
2. 2 PelreHne nuHENHBIX ypaBHEHUN 4
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N3o0paxenue Ha KOOpJAWUHATHOU IJIOCKOCTH

3. 3 MHO’KECTBA PELICHUI YpaBHEHUH M CHUCTEM YpPaBHEHMI 2
C IByMsI HEU3BECTHBIMU
N3obpaxkenune Ha KOOPJIMHATHOMN TIJIOCKOCTH

4. 4 MHOXecTBa  pemeHuii  HepaBencrBa ¢ aByms 6
IIEPEMEHHBIMU

5 4 Pemenue TPUMEPOB MO AIrOPUTMY IO TeME pellieHue 4
YpaBHEHUU U HEPABEHCTB

6 5 Pemenne 3amau Ha mpeoOpa3oBaHHME BBIPAKCHUIMA 4
CoJIepKalllMX KOPHU HAaTypaJIbHOU CTENEHU

7 5 Pemenne 3amady W ynpaXHEHUHM Ha IIPUMECHEHHUE 6
CBOMCTB CTEIEHHU C JCHCTBUTEIBHBIM NIOKA3aTelIeM

] 5 Pemenue 3amay Ha  NpUMEHEHHME  OCHOBHOTO 4

' J0rapu(QMUUECKOro TOXKIAECTBA

9 5 Pemenue 3amad m ympaxHeHWH Ha mpeoOpa3oBaHUE 6
JorapuMIUYECKUX BhIPAKCHUI

10. 5 Jlorapudmudeckue ypaBHeHUs 4

11. 5 IlepneH IUKYISIPHOCTD NPSIMOM U IJIOCKOCTH 6

1. 5 Pewmenne 3aa1 M0 TeMe MEPIIEHAMKYILAPHOCTE NMPAMBIX 6
Y TJIOCKOCTEH

13. 6 Pemenue 3agau Ha onpenesieHne KOOPANHAT BEKTOPOB 4

14. 6 Pemienue 3a1a4 Ha nepeOop BapuaHTOB 6

15. 6 I'enepanbHas coBokynmHOCTh CpenHee apupMEeTHIECKOE. 4
Menanana

16. 6 Pemrenue 3aJJaHuN Ha  COOTHOIIECHHUE MEXIY 6
TPUTOHOMETPHUYECKUMH (DYHKIUSIMU OJTHOTO apTyMEHT

17. 6 Pemienne 3amaHuii Ha NOPUMEHEHUE YETHOCTH U 4
HEUYETHOCTH (PYHKITUI

18. Penienne TpUroHOMETPUUECKUX YpaBHEHUI 4

19. Pemenuie 3ananuii Ha onpeeneHne CBOMCTB PYHKITHIA

20, ] I'paduk pynkmuu. [locrpoerue rpadhukoB GHyHKIIHM, )
3aJJaHHBIMH PA3JIMYHBIMH CIIOCOOAMH

21. 9 Pa3BepTka MHOTOIpaHHUKOB 6

2. 9 Pemrenue 3aga4 Ha HAXOXACHHUE TUIOLIAAN TTOBEPXHOCTH 6
napajuiesienumeaa u Kkyoa

23. 9 IIupamMua B reOMETpUH 6

24 9 Pemrenne 3amaHmii Ha  HaxXOXICHHUE  DIEMEHTOB ]
HUJIUHpPA U KOHYCa

75, PemeHHeu 3agad U pramHeHHﬁ Ha HaxXxOXICHUE ]
TJI01aIeH TOBEPXHOCTEN MWIMHAPA U KOHYyca

26. 9 Pemienue 3a1a4 Ha HAXOXAEHUE 0ObEMa PU3MBI 6

27. 9 Pemenue 3amay Ha HaXOXKAeHUE 00BEMa TUPAMUJIBI 6

28. 10 dopmyna mromaau cepsl 8

29. 11 [TponsBoanas GyHKINH 8

30, 12 Beruncnenue miomasneil miockoit Gurypsl ¢ mMOMOIIBIO 2
ONPEJIEIICHHOr0 UHTErpasia

O6mmii 00beM, yac: 154

HE MPEyCMOTPEHBI.

5.4 JlaGopaTopHble padoThI
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5.6 CamocTosiTe/ibHOE M3y4YeHHe Pa3/1esi0B (TeM) TUCHUILINHBI
HE MMPEIyCMOTPEHBI.

6. YAEBHO-METOJUYECKOE 1 TH®OPMALIMOHHOE OBECIIEYEHUE
JUCIATLITAHBI

6.1. OcHoBHas iUTEpaTypa

1. Anrebpa u Hayana maTematudeckoro ananusza 10-11 kmaccsl : yuebnuk / 1. A. Anumos,
1O. M. Konsrun, M. B. Tkauesa [u ap.]. —-9-e uzn. — Mocksa : I[Ipocsemenne,2021. - 463c. -
ISBN 978-5-09-077925-8. — TekcT : HEOCPEACTBEHHBIN

2. 'eometrpust 10-11 xmaccer : yueonuk / JI. C. AranacsH, B. @. byry3os, C. b.Kagomues u
ap. —9-e u3a. — Mockasa : [Ipocsemenue, 2021. — 287c. - ISBN 978-5-09-078569-3. — Tekcr :
HEMOCPEICTBEHHBIN.

6.2. lonoTHUTE/IbHAS JIUTEPATypa

1. boromonos, H. B. Maremaruka. 3agauun ¢ pemenusiMa B 2 4. Yacts | : yueOHoe mocoOue
JU1sl cpeHero mpodeccuonanbHoro odpaszosanus / H. B. boromonos. — 2-e u3a., ucnp. u A0II.
— Mockga : UznarensctBo KOpaiit, 2020. — 439 c. — (IIpodeccuonansuoe o6pa3oBanue). —
ISBN 978-5-534-09108-3. — Tekct : snektponnbii // DbC IOpaiit [caiit]. — URL:
https://urait.ru/bcode/449007

2. boromomnos, H. B. Maremaruka. 3agaun ¢ pemeHussMu B 2 4. Yactp 2 : yueOHOE mocoOue
Ui cpenHero npodeccuonanbHoro oopazosanus / H. B. boromonoB. — 2-e u3a., ucnp. u J1011.
— Mocksa : M3natensctBo FOpaiit, 2020. — 320 ¢. — (IIpodeccnonanpHoe 0Opa3zoBaHue). —
ISBN 978-5-534-09135-9. — Tekcr : anekrponHsii // DBC IOpaiit [caiiT]. — URL:
https://urait.ru/bcode/449036

6.3. IlporpammHoe obecnieueHue

MicrosoftWindows, MicrosoftOffice umun SAnnexc 360,GoogleChrome wmu Snpmekc
Opaysep.

6.4. ba3pl JaHHBIX, HHPOPMALIMOHHO-CIIPABOYHbIC M IOMCKOBBIE cucTeMbl, MHTEepHeT-
pecypcsl

Bba3rl naHHBIX

— OOmepoccuiickuii  maremarnyeckuit mopran Math-Net.Ru - Pexum pocryna:
http://www.mathnet.ru/

HHpOopMannOHHO-CITPABOYHBIE CUCTEMBI
— CnpaBouno-npaBoBas cuctema «KoncynprantlImoc» —http://www. consultant.ru/

[TouckoBbie cUCTEMBI
https://www.yandex.ru/
https://www.rambler.ru/

— https://google.com/

HNHuTepHeT-pecypcesl
1. Kopnopauus MaiikpocodpT B cdepe obOpazoBanus [DnekTpoHHBIH pecypc] — Pexum
noctyma: https://www.microsoft.com/ru-ru/education/default.aspx
2. Hayunas snextpoHHas Oubnmnoreka «KubepneHuHka» [DnekTpoHHBIH pecypc] — Pexum
nocrtyma : http://cyberleninka.ru/
3. DnexTpoHHas OMOIMOTEYHAs CUCTEMA "IOPAVT" — Pexum nocryma: http://www.urait.ru/
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4. DOnextponHas Oubmuoreunas cuctema «IPRbooks» [Dnextponnsiii pecypc] — Pexum
noctyna : http://www.iprbookshop.ru/

TMATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI

Jlis peanu3zanyil AUCUUIUIMHBL HEOOXOIUMO CIEAYIONIee MaTepUaTbHO-TEXHUYECKOE
obecrieyeHue:

— JUIs TIPOBEJCHUS JIEKLIUH, YPOKOB — ayAUTOpUs, 000pyI0BaHHAs y4eOHON MeOebio U
cpenctBamu oOydeHus: mpoekTopom, [1K, sxkpanom, 10cKoii;

— Il  TPOBEACHHUS BCEX BHUIOB JAOOPATOPHBIX U MPAKTUYECKUX  3aHATHUH,
JUCIUIUIMHAPHON, MEXAWCIUIUIMHAPHON ¥ MOIYJIBHOW TMOATOTOBKM —  ayauTOpHS,
obopynoBaHHas y4eOHOW MeOenbio U cpeiacTBamMu oOydeHwms: mpoektopoM, IIK, skpanowm,
JIOCKOM;

— JUIs IPOBEICHUSI POMEKYTOYHOM aTTeCTalluu — ayAUTOpUs, 000pyAOBaHHAs yueOHOM
MeOenbIo U cpecTBaMu o0ydeHus: mpoekTopoM, 1K, sxkpanom, 10CKoOi;

— ISl CAMOCTOSITENIbHOM pabOThl — MOMEIIEHUE, OCHAIIICHHOE KOMITBIOTEPHON TEXHUKOM
C BO3MOXKHOCTBIO TIOJKITIOYCHHSI K ceT «VIHTepHEeT» U 00ecrieueHrneM J0CTYIa B AIEKTPOHHYIO
nH(popManmoHHO-00pa3oBaTeNbHY0 cpeny MucTuTyTa.

8. OCOBEHHOCTH OCBOEHMSA JUCHHUIIVIMHBI IMINAMMU C
OI'PAHUYEHHBIMU BO3MOKHOCTAMMU 31OPOBbs

OOyuarouiMcss ¢ OrpaHMYCHHBIMH  BO3MOXKHOCTSMHU  3/10pPOBBSI  IIPEIOCTABIISIOTCS
crenuaibHble y4eOHUKH, y4deOHble MOCOOMS M IUIAKTUYECKHE MaTepuasbl, CHelHalbHbIe
TEXHUYECKHUE CPEJCTBA OOYUYEHHUsS KOJJICKTUBHOIO M MHIWBUIYAJILHOTO TOJIb30BAHUS, YCIYTH
accucTeHTa (ThIOTOPA), OKA3bIBAIOIIECTO 00YYAIOMIUMCS HEOOXOIUMYI0 TEXHUUECKYIO TTOMOIIIb,
a TakKe YCIyrd CypAONEpeBONYMKOB U  TU(IocypaonepeBoquukoB. Opranuzanus
obecrieunBaeT NMEYaTHBIMA /WM AJIEKTPOHHBIMU O0pa3oBaTeIbHBIMU pecypcaMu B (hopmax
aIaNTUPOBAHHBIX K OTPAHUYCHUSIM UX 370POBbSI.

OcBoeHMEe NUCUHUIUIMHBI 00YYaroIIUMHUCA C OTPAaHUYEHHBIMUA BO3MOXHOCTSIMHU 370POBbSI
MOYXET OBITh OPraHW30BaHO COBMECTHO C JAPYIMMH OOYYaIOUIMMHCS, a TAKKE B OTICIBHBIX
rpynmnax.

OcBoeHue AUCIUIUIMHBI 00YUYAIOIIMMHUCS C OTPAHUYEHHBIMUA BO3MOXKHOCTSIMH 37J0POBbS
OCYIIECTBIISIETCSI C YYETOM OCOOCHHOCTEH NCHUXO(PU3NYECKOTO Pa3BUTHS, WHIUBUAYAIbHBIX
BO3MOXHOCTEH U COCTOSIHUS 3710POBBSI.

B wmensix JOCTYMHOCTH TOJydyeHHUs BbICHIEr0 oOpa3oBaHUs MO 0Opa3oBaTeNbHOM
nporpaMMe JIMIAMH C OrPaHUYEHHBIMH  BO3MOKHOCTSIMH  3JI0POBbSI TIPU  OCBOCHUHU
JTUCIUIIMHBI 00ecTIeYnBaeTCs:

1) n7st UL ¢ OTpaHUYEHHBIMU BO3MOXKHOCTSAMU 370POBBS TI0 3PEHHUIO:

— IPUCYTCTBHUE THIOTOPA, OKA3BIBAIOLINI CTYICHTY HEOOXOAUMYIO TEXHHUECKYIO TOMOIIb
C Y4eTOM MHIUBHUAYAJIbHBIX 0COOEHHOCTEH (MoMoraer 3aHsTh pabodyee MeCTo, MepeIBUraThCs,
IPOYUTATh U OPOPMUTH 3a/I1aHKE, B TOM YHCIIE, 3aMUChIBas MO AUKTOBKY),

— MUChbMCHHBIE 33JIaHUs, a TAK)KE HHCTPYKIIUH O MOPSIIKE UX BBITOIHEHUS OPOPMITSIFOTCS
YBEJIMYEHHBIM HIpUPTOM,

— crenualibHble y4eOHUKHY, Y4eOHbIEC TTOCOOMS U JUIAKTUYECKUE MaTepHalbl (MMEIoLIHe
KPYIHBIA IpUGT WK ay 1o ans),

— MHAMBUIyaJIbHOE paBHOMEpPHOE ocBelleHne He MmeHee 300 Jrokc,

—TOpU HEOOXOJUMOCTH CTYACHTY [UISl BBIIOJIHEHUS 3aJaHUs MPEAOCTaBISIETCS
YBEJIMUHBAKOILIEE YCTPOMCTBO;

2) AJid AUL ¢ OTPAaHUYEHHBIMU BO3MOKHOCTSIMU 3/TOPOBBS TIO CITYXY:

— MPUCYTCTBUE ACCUCTEHTA, OKAa3bIBAIOUIMM CTYIEHTY HEOOXOOUMYIO0 TEXHHUYECKYIO
MOMOIIb C Yy4YE€TOM WHAWBUIYAJTbHBIX OCOOCHHOCTEW (TIOMOraeT 3aHATh pabouee MecTo,
NEePeIBUTATHCS, TPOYUTATHh U OPOPMUTH 33JaHHE, B TOM YHCIIE, 3aITUCHIBAs MO/ TUKTOBKY),
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—obecrieunBaeTCsl  HaJIM4Me  3BYKOYCWJIMBAIOWICH — ammapartypbl  KOJUIEKTHBHOTO
MOJIb30BAaHUSA, TPU HEOOXOIAMMOCTH OOYYArOMIEeMYCsl MPEJOCTABISETCS 3BYKOYCHIIHBAIOIIAS
anmaparypa HHIUBUAYATbHOTO MOJb30BAHMUS;

— OGQCHQ‘-IHB&GTCH HaJJIexKalunumMu 3BYKOBBIMHA cpeacrBaMmu BOCITPOM3BCICHUA
nHpopmanuu;

3) g Jing € OrpaHUYCHHBIMHU  BO3MOXHOCTAMHU 3O0POBbsA, HWMCIOIHUX HAPYIICHUA
OTIOPHO-JIBUTATEIILHOTO amrapara:

— NUCbMCHHBIC 3alaHUA BBIIMOJHAOTCA Ha KOMIBIOTCPEC CO CHCHHUATIM3UPOBAHHBIM
IPOTPaAMMHBIM 00ECTICUCHHEM WIIA HATMKTOBBIBAIOTCS THIOTOPY;

— TI0 KeJIaHHUI0 00YYarOIIEerocs 3aJaHusl MOTYT BBITIOJTHSATHCS B YCTHOU hopme.

YepHelwos Anekcanap BnagMMupoEMY OpraHnIauMsa BeicWere obpasoBaHua 21
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