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1.0EJINX U 3AJAYN OCBOEHMSA JUCHUITVIMHbBI
HenssMu 0cBOEHUS NUCHUIIIMHBI «MaTeMaTHKay ABIIAETCS:

- (opMHUpOBaHME TPEACTABICHUII O MaTeMaTHKe, KaK YHHBEPCAJIbHOM SI3bIKa HAYKH, CPEICTBE
MO/JICJIMPOBAHUS SIBICHUH U IPOLIECCOB, 00 UJIEsAX U METO/IaX MAaTEMAaTUKU;

- pa3BUTHE JIOTHYECKOTO MBIIUICHUS, MPOCTPAHCTBEHHOTO BOOOPAXKEHHS, aIrOPUTMHUYECKON
KYJIBTYpbl, KDUTUYHOCTH MBIIUIEHUS Ha YpPOBHE, HEOOXOIMMOM Uil OOyYeHHs MO COOTBETCTBYIOILEH
cneupanbHoctd  40.02.01 IlpaBo ¥ opraHuzamus COLMANIBHOrO o0ecredeHus, B Oymaymiei
po¢eCCHOHATILHOMN 1EATEIbHOCTH;

- OBJIQJICHUWE MAaTEMaTUYECKUMH 3HAHUSMHU U YMEHUSMH, HEOOXOAUMBIMU B TIOBCEAHEBHOM KHU3HHU,
U1 U3Y4YEHMs IIKOJBHBIX €CTECTBEHHOHAy4YHBIX IUCLMIIMH Ha Oa30BOM YpOBHE, IJS IOJYy4EHUs
o0pa3zoBaHUs B 00J7aCTAX, HE TPEOYIOIUX YIITYyOJIEHHONH MaTeMaTU4ecKoi MOATrOTOBKH;

-  BOCIMTaHUE CPEICTBAMHM MAaTEMATHKH KYyJIbTYpPbl JINYHOCTH: OTHOLICHHMS K MaTEMaTHKE Kak
YacTH OOIIEUeIOBEUYECKON KYNbTYphl: 3HAaKOMCTBO C HCTOpPHEH pa3BUTHS MAaTEMaTHUKH, 3BOJIOLMEH
MaTeMaTHYeCKUX UJeH, IOHUMaHHUs 3HAYMMOCTH MaTeMaTHKH [yl OOIIECTBEHHOIO IIporpecca.

3agayamMm O0CBOEHUS TUCUUILIMHBI «MaTeMaTHKay SBISIFOTCA:

- CHCTEMaTH3HUPOBATH CBEJIEHUSA O YNCIAX; WU3YYUTb HOBBIC BHUABI YHCIOBBIX BBIPAKCHUU H
dopmy;

—  COBEPLICHCTBOBATb IPAKTUYECKHE HABBIKM M BBIUYUCIMTEIBHYIO KYJIBTYPY, DPACIIUPHUTH H
COBEpPILIEHCTBOBATh areOpanyeckuii anmapar, cOpMUPOBaHHbBII B OCHOBHOM IIIKOJIE M €T0 TPUMEHEHUE
K PEIICHNIO MaTEMaTHYECKUX U HEMATEMaTUYECKUX 3a/1a4;

-  pacHIMpUTh W CHCTEMAaTU3MPOBATh OOIIME CBeACHHUA O (QYHKIMIX, IOMOJIHEHHE Kiacca
u3ydaeMblX (QYHKUMH, WITIOCTpAlMs IIUPOTHI NPUMEHEHWs. (QYHKUMH [UId ONMCAHUS U H3y4eHUs
peanbHbIX 3aBUCUMOCTEH;

-  U3Y4YUTh CBOMCTBA NPOCTPAHCTBEHHBIX Tel, (HOPMUPOBATb YMEHMsI NPHUMEHATh HOJIY4YECHHBIE
3HAHUA JUIsl PEIICHUs IPAKTUYECKUX 3ajay;

- pa3BHBaTh IIPEICTABICHUS O BEPOATHOCTHO-CTATUCTUYECKUX 3aKOHOMEPHOCTAX B OKPYXKArOIIEM
MHpE, COBEPIIEHCTBOBATh UHTEIUICKTYaIbHBIE U pPEUYeBble YMEHUS MyTeM OOOTaIIeHUsI MaTEMAaTHYECKOTO
A3bIKa, PA3BUTHUSA JIOTMYECKOTO MBIIUICHHUS;

-~ T03HAKOMHUTBCS C OCHOBHBIMU UJESIMU M METO/IaMU MaTEMATUUYECKOTO aHATIN3A.

2. MECTO JUCHUIIJIMHBI B CTPYKTYPE OIIOII

HNucuunnuHa «MartemaTtuka» BXOIUT B 00s3aTENbHYIO YacTh 0011e00pa3oBaTeNIbHOTO IHMKIA
(yrmyonennsiii yposenb) (OJII1.01) u HaXoAUTCS B JIOTHYECKON M CTPYKTYPHO-METOJAMYECKOMN CBSI3U C
npyrumu yactsimu OITOTL.

[MpenMeTHas o6nacTh JUCHHUILIMHBI — «MaTemaTtuka u UHQOpPMATHKAY.

Jucuunnuna «MaTemaTrkay) ocBauBaeTcsl Ha yriayOJIeHHOM ypOBHE.

CtpykrypHo gucnumuiiHa «MareMaTuka»  BKIIOYaeT pa3iensl  «Anrebpa W Hayana
MaTeMaTHYeCKOro aHaiuza», «['eomerpusi», «BeposTHOCTh U CTaTUCTUKAY.

Mexmnpenametneie cBsi3u: nHpopmaruka, matemaruka (EH.01), cratucruka.

TpeOGoBaHMs K BXOJHBIM 3HAHUSAM, YMEHUSAM U KOMIETCHLUSIM CTYIeHTa (JOPMUPYIOTCS HAa OCHOBE
MPOrpaMMbI OCHOBHOT'O OOIIIET0 00pa30BaHHUS.

3.INIAHAUPYEMBIE PE3YJIbTATBI OCBOEHUS YYEBHOM TUCIUTTIJIAHBI
OcBoeHne coaepxaHus y4eOHOW AUCHUIUIMHBI «Maremartukay oOecleYnBaeT ITOCTHIKCHHE
CIIEYIOIIUX Pe3yIbTaTOB:
a) IUYHOCMHbBIX!
— WHTEepeC K pa3nudHbIM chepam mpodecCHOHATBHON IesITeNbHOCTH, YMEHHE COBEpIIATh
OCO3HAHHBIN BBIOOP Oyaymied mpodeccun W Peau30BBIBATH COOCTBEHHBIC >KU3HECHHBIC
TUTIAHBL;
— TOTOBHOCTb W CIHOCOOHOCTh K OOpa30BaHHUIO M CaMOOOPA30BaHHMIO Ha MPOTSKEHUU BCEH
KU3HU;
— OCO3HAaHWE IICHHOCTH HAyYHOW MIESTEIhHOCTH, TOTOBHOCTH OCYIIECTBISTH NMPOCKTHYIO W



HCCICAOBATCIILCKYIO ACATCIIbHOCTD HHAUBHUAYAJILHO U B I'PYIIIIC.

6) memarnpedmemHabIXx:

— BBIIBJIATH KAa4eCTBA, XAPAKTCPUCTUKUA MATEMAaTUYECKUX IOHATHM M OTHOLIEHUM MEXAY
HNOHATUAMHU; (POPMYITUPOBATH ONPEAEICHUS IOHATHIA;

— yCTaHaBJIMBaTh CYIIECTBEHHBIN MPHU3HAK KIacCHU(pUKALMU, OCHOBAHUS id O0OOLIECHUS U
CpPaBHEHHUSI, KpUTEPUU MTPOBOAUMOIO aHAIIN34;

— BBUIBJISITH MAaT€MAaTUYECKUE  3aKOHOMEPHOCTH, IPOBOAUTH  AHAJIOIMM, BCKpPBIBATh
B3aMMOCBSA3M U MpOTUBOpeuHs B (akTax, MaHHBIX, HAOMIOACHUSX U YTBEPKICHUSIX;
npeiaraTb KpUTEPUU /IS BBISIBIIEHUSI 3aKOHOMEPHOCTEN U TPOTUBOPEUUIL;

— BOCIpPUHUMATh, (QOPMYIUPOBATH U MPeoOpa3oBBIBATh CYXKIEHUS: YTBEpAUTENbHbIE U
OTpUIATENIbHbIC, eAMHIUYHBIC, YACTHBIC U OOIIUE; YCIOBHEIE;

— JenaTh BBIBOABI C HCIOJB30BAHHEM 3aKOHOB JIOTHMKH, NEAYKTUBHBIX W HWHIYKTHBHBIX
YMO3aKJIIOUEHUH, YMO3AKIIOUCHUH IO aHAJIOTHH;

— MPOBOJUTH CAMOCTOSITENIBHO JI0Ka3aTeIbCTBA MATEMAaTUUECKUX YTBEPXKACHUHN (IIPSMBIE U OT
MPOTUBHOI0), BBICTpanBaTh AapPryMEHTAIMIO, NPUBOAUTH NPUMEPHl U KOHTPHPUMEPHI;
000CHOBBIBATh COOCTBEHHBIC CYXKICHHSI U BHIBOJIBI;

— BBIOMpATh CIOCOO pernieHus1 yueOHOM 3a/1aun (CpaBHUBATh HECKOJIBKO BaPHAHTOB PEIICHUS,
BI:I6I/IpaTI> HaI/I6OJIee HOI[XO,Z[}IH_II/Iﬁ C YUCTOM CaMOCTOATCIIbHO BBIACIICHHBIX KpI/ITepI/IeB).

— HCIOJIB30BAaTh BOIIPOCHI KaK I/ICCJ'ICIIOBaTeJ'II)CKI/Iﬁ HHCTPYMCHT IIO3HAHMU,

— (opmynupoBaTh BONPOCH, (HUKCHUPYIOIIHE MPOTUBOpPEUHE, MpoOIeMy, YyCTaHABJIMBATh
HCKOMOE U JaHHOE, (POPMHUPOBATH TUIIOTE3Y, APTyMEHTHUPOBATH CBOIO MMO3UIUI0, MHEHHE;

— TMPOBOJHWTH  CAaMOCTOSITEIbHO  CIUITAHUPOBAHHBIA  DKCIEPUMEHT, HUCCIEIOBAHUE  TIO
YCTaHOBJICHHIO OCOOCHHOCTEM MAaTeMaTH4YeCKOro OOBEKTa, MOHITHS, MPOLEAYphl, IO
BBISIBJICHUIO 3aBHCHUMOCTEH MEXTY OOBEKTaMH, MOHSATHUSMH, MPOIEAYpaMH, UCIOJIH30BATh
pa3IMYHbIE METOBIL;

— CcaMoCTOSTeNbHO (OPMYNIHUPOBATh O0OOIIEHHS W BBIBOABI MO pe3yjbTaTaM MPOBEAECHHOTO
HAOJIO/IEHUsI, HUCCIIEOBaHMs, OILICHUBATh JOCTOBEPHOCTh TOJYYEHHBIX pPE3yJIbTaTOB,
BBIBOJIOB ¥ 000OIICHUI, TPOTHO3UPOBATH BO3MOXXHOE UX PA3BUTHE B HOBBIX YCIIOBHUSIX.

— BbHIOMpaTh WHG(OPMAIMIO K3 WCTOYHHUKOB pA3MYHBIX THUIIOB, AaHAIW3HPOBATH H
UHTEPIPETHPOBATh  MHPOPMALMIO  PA3IMYHBIX BHJIOB U (GOpPM  IpeICTaBICHHUS;
CHCTEMaTU3UPOBaTh U CTPYKTYPHPOBATh WH(OPMAIHIO, NPEICTABIATH €€ B Pa3IUIHBIX
dopmax;

— OLIGHUBAaTh HAAECKHOCTb HMH(OpPMAIMM IO CAMOCTOATEIBHO  CHOPMYIHPOBAHHBIM
KPUTEPUSIM, BOCIPUHUMATD €€ KPUTUUYECKU;

—  BBIIBJIATH ACPUIMTH UH(DOpPMAIMH, TaHHBIX, HEOOXOAUMBIX JIJIs OTBETa HA BOIMPOC W JJIS
peIIeHus 3aa4u;

— aHaIM3MPOBaTh MH(POPMALINIO, CTPYKTYPUPOBATH €€ C MOMOIIbIO TA0JIUI U CXeM, 000011aTh,
MOZETIMPOBAaTh MaTEMAaTHYECKHU: JeNlaTh YePTEeKH M KpaTKHE 3allMCH IO YCJIOBHUIO 3a]auH,
oTtoOpakaTh rpad)u4ecku, 3aUCHIBaTh C TOMOILBIO (OPMYT;



dbopMynupoBaTh MpsIMble U OOpaTHBIE YTBEPKACHUS, OTPULIAHUE, BBIBOAUTH CIIEACTBHS;
pacro3HaBaTh HEBEPHbIE YTBEPKACHHS U HAXOUTh B HUX OLIUOKU;

MPOBOAUTH MAaTEMAaTHYECKUE OJKCIEPUMEHTHI, pElaTh 3aJayd  HCCIIEI0BATENBCKOTO
XapaKTepa, BBIIBHATATH NPEAIONOXKEHHUSA, JOKA3bIBaTh WIIA OINPOBEPTaTh WX, MPUMEHSS
WHIYKIUIO, IETYKIUI0, AHAJIOTUI0, MATEMATUYECKHE METO/BL,

CO3/1aBaTh CTPYKTYPHUPOBAHHBIC TEKCTOBBIC MAaTEPHANIbI C HMCIIOJI30BAHUEM BO3MOYKHOCTEH
COBpeMeHHBIX HpOFpaMMHBIX CpGI[CTB n O6J'Ia‘IHI>IX TCXHOHOFHﬁ, HCIIOJIBb30BATH Ta6J'II/I‘IHBIe
0a3bl JaHHBIX;

UCIIOJIb30BaTh  KOMITBIOTEPHO-MaTeMaTHUECKUE MOJEIM Ui aHanu3a OOBEKTOB H
IPOIIECCOB, OLIEHUBATh AJEKBATHOCTb MOJENU MOJCIHPYEMOMY OOBEKTY WIJIM IPOIECCY;
IIPEACTABIIATH PE3YJIbTAaThl MOAEIUPOBAHMS B HATJIAIHOM BHJIE.

B) NPEOMemHubix:

BIAJICHUE METOAaMH  JIOKa3aTeNIbCTB, aJITOpPUTMAMM  PEUICHHs  3ajad; yMEHHe
dopMynupoBaTh OMNpEAETCHUS, AaKCHOMBI W TEOpPEeMbl, NPUMEHSTh WX, HIPOBOIUTH
JIOKa3aTeIbHBIC PACCYXKICHHS B X0/ PEUICHHUS 3a/1ay;

YMEHHUE ONEepUpPOBaTh MOHATHUAMU: CTENEHb YHMCIA, JOrapu(M YKcla; YMEHHE BBIIIOJHAThH
BBIYUCIICHHE 3HAYCHUU W MPeoOpa3oBaHUs BBIPAKEHHH CO CTENEHSMHU M JIoTapuQmamu,
npeoOpa3oBaHus IPOOHO-PALIIOHAIBHBIX BBIPAXKCHU;

YMEHHE OIEePUPOBATh MOHATUSMH: paIllMOHAIBHBIC, HPPAMOHAIBHBIC, ITOKA3aTeNbHBIC,
CTETIEHHbIE, JIorapu(MUYecKkue, TPUTOHOMETPUYECKHE YpaBHEHUS U HEpPaBEHCTBA, WX
CHCTEMBI;

YMEHHUE ONEepUpOBaTh MOHATHAMU: (YHKIMS, HemnpepbiBHAs (YHKIMSA, TPOU3BOIHAS,
nepBOOOpa3Hasi, ONPEICICHHBI HHTErpall; YMEHHE HAXOIUTh POU3BOIHBIC AIIEMEHTAPHBIX
(GyHKUMH, WCHOJB3Yys CIpPAaBOYHBIE MaTepUANIbl, HCCIEA0BaTh B IPOCTEHINNX Cllydasx
(GYHKIIMM Ha MOHOTOHHOCTH, HAXOJUTh HAaWOOJBbIINE W HAMMEHBIINE 3HAYCHUS ()YHKIIHIA;
CTPOUTH TpaUKH MHOTOUJICHOB C HCIIOJIb30BAaHUEM arlapara MaTeMaTUYecKoro aHajIu3a,
NPUMEHATh TMPOU3BOAHYIO TpPU PEIICHWH 3a1a4 Ha JBI)KEHHE, pelaTh MNpPaKTUKO-
OpPUEHTHPOBAaHHBIE 33/1a4H HAa HAUOOJbIINE ¥ HAUMEHBIINE 3HaYCHUS, HA HAXO0XKICHUE MTyTH,
CKOpPOCTH M YCKOPCHUS;

YMEHHUE ONEepUpOBATh MOHATHAMM: palMOHANbHAs (YHKIUSA, TOKa3aTenbHas (QYHKLUS,
crenieHHas (yHkus, Jsorapudmudeckas (QYHKIUSA, TPUTOHOMETpUUYECKHE (DYHKIUH,
oOpaTHble (YHKLUUHU; YMEHHE CTPOUTh TIpaduku HU3y4yeHHBIX (YHKIMA, HCIOIB30BaTh
rpaduKy TPH HM3YYCHUU MPOIECCOB M 3aBHCUMOCTEH, NMPH PEHICHWH 3a7ad U3 JPYTHX
y4eOHBIX MPEIMETOB U 33734 M3 PEalbHOH JKU3HU; BbIpaXaTh (OPMYIaMU 3aBHCUMOCTH
MEXIy BEIIMIHHAMU;

yYMEHHUE peulaTb TEKCTOBBIE 3a7auyd Pa3HBIX TUMOB (B TOM YHMCIIE HA MPOLEHTHI, JOJIU U
YacTH, Ha JBW)KEHHUE, paboTy, CTOMMOCTb TOBApOB M YCIYT, HAJOTH, 33aJadd U3 00JIacTH
yIpaBJICHUS! JUYHBIMH U CEMEHHBIMH (PMHAHCAMH); COCTABISATH BBIPAXKEHUS, ypaBHEHUS,
HEPaBEHCTBA W WX CHCTEMBI IO YCJIOBHIO 3allaud, WCCIEAOBATh IOJTYYCHHOE pEIICHUE H
OLIGHUBATh MPABJIONOA00HOCTD PE3YIIbTATOB;

YMEHHUE OIEepPHPOBATh TMOHATHUSAMHU: CpeAHee apudmeThdeckoe, MeAWaHa, HauOOJbIIee U
HaMMEHbIIIee 3HAUCHUs, pa3Max, JAUCIEepPCHs], CTaHIapTHOE OTKJIOHEHUE YMCIOBOrO Habopa;
YMEHHUE HW3BIIEKAaTh, WHTEPIPETHUPOBATh MH(POPMAIUIO, MPEICTABICHHYI0 B TaONHWIIaX, Ha
auarpaMmax, rpadukax, OTpakalol[yl0 CBOWCTBA pealbHBIX IPOLECCOB M  SBJICHUH;
NpeACTaBIATh HMHQOpPMAIMIO C TIOMOMIBIO TAONHMII W  JUarpaMM; HCCIIEAOBAThH
CTaTUCTHUYECKUE [aHHble, B TOM 4YHCIE C NPUMEHEHHEM TIpapUyecKux METOJ0B H
AJIEKTPOHHBIX CPEJICTB;

YMEHHUE ONEepPHPOBATh MOHATHAMHM: CIyYailHBIN OMBIT U CIy4allHOE COOBITHE, BEPOSATHOCTh
CIIy4alfHOTO COOBITHSI; YMEHUE BBIYHCIISTH BEPOSTHOCTH C MCIIOJNIB30BAaHHEM TpapUUECKUX
METO/IOB; MPUMEHATH (POPMYJIBI CIIOKEHUS U YMHOXEHUS BEPOSITHOCTEH, KOMOWHATOPHBIE



daxTel ¥ (OopMyIBl NMPU pEIIEHUH 3a]ad; OLEHUBATh BEPOSTHOCTH PEATbHBIX COOBITHIA;
3HAKOMCTBO CO CIYYallHBIMH BEIWYMHAMH; yYMEHHE NPUBOJUTH IPUMEPHI IPOSBICHUS
3aKoHa OOJIBIINX YUCET B IPUPOJIHBIX U OOIIECTBEHHBIX SBJICHUSX;

yYMEHHE ONEpUPOBATH MOHATUSIMH: TOYKA, MPSAMasi, IIIOCKOCTh, IPOCTPAHCTBO, ABYTPAaHHbIH
yroJl, CKPEIIUBAIONIMECs TNpsAMbIC, MapajuIeIbHOCTh U MEPIEHIAUKYISIPHOCTh MPSAMBIX U
IUTOCKOCTEH, YroJl MEXIYy MPSIMBIMH, YrOJI MEXIy NPSIMOH M IUIOCKOCTBIO, YIOJ MEXIy
IUIOCKOCTSIMH, PAcCTOSTHUE OT TOYKM JO IIJIOCKOCTH, PACCTOSHUE MEXIY MPSMBIMHU,
paccTosHIEe MEXIY IUIOCKOCTSMH; YMEHHE HCIIONB30BAaTh NPU PEHICHUH 33]ad U3ydCHHBIC
(baxkThl U TEOpEeMBbl IUIAHUMETPUHU; YMEHHE OIICHWBATh Pa3Mepbl OOBEKTOB OKPYKAIOILIETO
MHpa;

YMEHUE ONEepUpoOBaTh MOHATUSMHU: MHOTOTPAHHUK, CEYCHHE MHOTOrpaHHHMKa, KYO,
napauleenuIe, Npu3Ma, MupamMuaa, GUrypa u IOBEpXHOCTh BPALCHUS, IIMIMHIP, KOHYC,
map, chepa, cedeHus (GUrypsl BpalleHHs, IIOCKOCTb, Kacaromascs cgepsl, HUIMHIPA,
KOHYCa, IUIOIIA/Ab OBEPXHOCTH MUPAMHJIBI, TPU3MBI, KOHYCA, IMINH/PA, IUIOMAAb chepsl,
0o0beM KyOa, MPSMOYTOJILHOTO Napaijelenunena, MupaMuabl, TPU3MbI, HUIHHAPA, KOHYCA,
mapa; yMeHHe H300pakaTh MHOTOTPAHHUKH W MOBEPXHOCTH BpAIICHHS, UX CEYECHHUS OT
PYKH, C TIOMOIIBIO YEPTEKHBIX WHCTPYMEHTOB M JJIEKTPOHHBIX CPEICTB; YMEHHUE
pacro3HaBaTh CHMMETPHIO B IPOCTPAHCTBE; YMEHHE pacllO3HAaBaTh IPABUIIbHBIC
MHOTOT'paHHHKH;

YMEHHE ONEpHpOBaTh MOHATHUSAMH: JABWKEHHE B MPOCTPAHCTBE, MOAO0OHBIE (UTYpHI B
IPOCTPAHCTBE; UCIOIb30BaTh OTHOLICHUE TUIONIAAeH OBEPXHOCTEH U 00BEMOB MOJOOHBIX
buryp npu penieHnuu 3a1ag;

YMEHHUE BBIYUCIATh T€OMETPUUYECKHE BEIUYMHBI (AJIMHA, YroJl, TUIONMaab, 00beM, IMJIONIAIb
IIOBEPXHOCTH ), UCTIONB3Ys N3y4eHHBIC (POPMYIIBI U METOJIBI;

yYMEHHUE OMNEepUpOBaTh MOHATHAMM: MPSIMOYroJbHAss CHUCTEMa KOOPAWHAT, KOOPAMHATHI
TOYKH, BEKTOp, KOOPAWHATHI BEKTOPA, CKAISIPHOE MPOU3BEICHHE, YIOJI MEXIY BEKTOPAMH,
CyMMa BEKTOPOB, MPOM3BEJCHHUE BEKTOpa Ha YHCJIO; HaXOIUTh C IOMOIIbIO HM3YYEHHBIX
(GopMyIT KOOPAWHATHI CEPENHBI OTPE3Ka, PACCTOSHHE MEXTY ABYMS TOUKAMH;

yMEHHUE BBIOMPATh MOIXOASIINI M3YyYEHHBIM METOJ Ul peIleHUs 3ajayd, pacro3HaBaTh
MareMaThdeckue (pakTel M MaTeMaTHYECKHe MOJEIH B IPHUPOAHBIX M OOIIECTBEHHBIX
SBJICHUAX, B MCKYCCTBE, YMEHHME NPHUBOAUTH NPUMEPbl MAaTEMaTHYECKHX OTKPBITUI
POCCUICKON U MUPOBOM MaTEMAaTHYECKOW HAYKH.

YMEHHE OIEpUPOBATH MOHATUSMH: OIpEeTIeHNne, aKCHoMa, TeOpeMa, CIEICTBHE, CBOWCTBO,
NpPU3HAK, JI0KA3aTelIbCTBO, PABHOCHIBHBIE (DOPMYIHPOBKH; YMEHHE (OPMYIUpOBaATH
0o0paTHOE W TPOTHBOIOJIOKHOE YTBEPXKIEHHE, MPUBOIUTH NPHUMEPHl M KOHTPIPHUMEPEI,
UCIOJBb30BaTh  METOJ|  MAaTeMaTHYeCKOM  HMHIYKIHMH;  TPOBOAUTH  JOKa3aTebHbIC
paccyXIeHHs IpU PeIICHNH 3a/1a4, OLICHUBATh JIOTUYECKYIO PaBUILHOCTD PACCYKICHUII;
YMEHHE ONEepUpOBaTh MOHATUSMHU: MHOXXECTBO, IIOJMHOXXECTBO, OIEpaLlUU  HaJ
MHO)KECTBAMH; YMEHUE HMCIOJIb30BaTh TEOPETHKO-MHOKECTBEHHBIN ammapar Ui ONHCAHUS
peanbHBIX MPOIECCOB U ABJICHHM, U MPU PEIICHUH 33134, B TOM YHCJIE U3 IPYTUX Y4eOHBIX
IPEMETOB;

YMEHHUE OIEepUPOBATh NOHATUSAMHU: Tpad, CBA3HBIN rpad, nepeBo, LUK, rpad Ha MIOCKOCTH;
yYMEHHeE 3a/1aBaTh M ONMHCHIBATH I'padbl Pa3INIHBIME CIIOCOOAMH; MCIIOIB30BaTh Ipadbl mpu
peILIeHUH 3a]1a4;

yMEHHE CBOOOIHO ONEpHUpOBaTh MOHATUSAMH: COYETaHNE, IEPECTAaHOBKA, YHCIO COYCTAHUMH,
YHCI0 MEePecTaHoBOK; OMHOM HbpIOTOHA; yMeHHE MPUMEHSATh KOMOMHATOpHBIC (aKThl U
paccyXIeHHs IJIs peIIeHUs 3a/1a4;

YMEHHUE ONEepPHPOBATh MOHATHAMU: HATypaJIbHOE YMCIIO, I[EJI0€ YUCII0, OCTATOK 0 MOJAYIIIO,
pallMOHAIBHOE YHWCIIO, HWPPALMOHAIBLHOE YHCIO, MHOXKECTBA HATYpPAIbHBIX, IEIIBIX,
palnMoHaNbHBIX, ACHCTBUTEIBHBIX YHCENT, YMEHHE MCIONb30BaTh MPU3HAKU ACTUMOCTH,
HaWMEHBIIMA OOIIMI JCNUTENh W HaWuMEHbIIee oO0Inee KpaTHoe, anroput™ EBknmma mpu



peLIeHUH 3a]a4; 3HAKOMCTBO C PA3JIMYHBIMU MO3UIIMOHHBIMH CUCTEMaMH CUHCIICHHS;
yMEHHE CBOOOJHO OINEpUpPOBaTh MOHATUSMU: CTEMEHb C LEJIbIM [OKa3aTeleM, KOPEHb
HATYpaJbHOM  CTENEHH, CTeNeHb C pAlUOHAIBHBIM  IIOKa3aTelieM, CTENeHb C
NeHCTBUTENBHBIM (BEIIECTBEHHBIM) IOKa3aTeleM, JorapudM uucia, CUHYC, KOCHUHYC H
TAHTE€HC MPOU3BOJIBHOTO YUCIIA;

YMEHHE ONEepUpOBaTh IOHATUSMHU: TOXKIECTBO, TOXKIECTBEHHOE IIpeoOpazoBaHue,
ypaBHEHHE, HEPABEHCTBO, CUCTEMa YPaBHEHUN U HEPABEHCTB, PABHOCHIILHOCTh YpaBHEHHIH,
HEPAaBEHCTB M CHUCTEM, palMOHAIbHbBIC, UPPALMOHAIbHBIC, IOKa3aTeJIbHble, CTEIECHHBIE,
norapupMHUUECKUe, TPUTOHOMETPHUUECKUE YPaBHEHUS, HEPABEHCTBA M CHUCTEMbI, YMEHHE
peliaTh ypaBHEHHs, HEPABEHCTBA M CHCTEMbI C TMOMOIIBIO PA3JIMYHBIX MPUEMOB; pElIaTh
ypaBHEHHsI, HEPABEHCTBA U CHUCTEMBI C TTapaMeTPOM; MPUMEHSATh YpaBHEHHs, HEPABEHCTBA,
UX CHCTEMBI JUIsl pellIeHrs MaTeMaTHUeCKUX 3aJay U 3ajjad U3 pa3IMuHbIX o0acTel HayKHu U
peaNbHOM )KU3HU;

yMeHHEe CBOOOJHO OIEpUpOBaTh MOHATUAMH: Tpaduk QyHKIMU, oOparHas GYHKIHS,
KOMIO3ULUS PYHKUUH, TUHEHHAs (YHKUUS, KBaJApaTuyHas (QYyHKIHS, CTereHHas (QyHKIUSI
C IEJIBIM TIOKa3aTeleM, TPUTOHOMETpHYecKHe (YHKIHUH, 0OpaTHbIe TPUTOHOMETPHUYECKUE
¢byHKIMH, TOKa3aTenbHass M Jorapupmuueckas (yHKIHH, YMEHHE CTPOUTH TpaduKu
(G YHKIHHA, BRITTOTHATE TpeoOpa3oBanus rpadukoB PyHKITHI;

YMEHHUE UCMOJIb30BaTh Ipaduku (PyHKIMHA 17151 U3y4eHHs MPOLIECCOB U 3aBHCUMOCTEH Ipu
pelleHny 3a7ad M3 JpYrux Y4eOHbIX NPEIMETOB M W3 PEaJbHOM >KU3HH; BBIPAXKATh
(dbopMynaMu 3aBUCUMOCTH MEX]y BETHUYUHAMU;

yMEHHE CBOOOJHO OINEpPUPOBAaTh TMOHATUSAMHU: UYETHOCTh (YHKUWH, TEPUOIUYHOCTH
(GyHKIMH, OrpaHMYEHHOCTh (YHKUIUH, MOHOTOHHOCTH (YHKIMH, SKCTpEeMyM (YHKIIHH,
HauOoJblllee M HauMEHbIIee 3HAa4YeHHs (PYHKIHMHM Ha MPOMEXKYTKE, YMEHHE MPOBOAUTH
uccienoBanue GpyHKINH;

yMEHHE UCIIONb30BaTh CBOMCTBA W Tpaduku (QYHKIUN I8 pelieHus ypaBHECHHH,
HEPaBEHCTB M 33/1a4 C MapaMeTpaMu; U300pakaTh Ha KOOPJMHATHON IIIOCKOCTH MHOXECTBA
pEeLIECHNI ypaBHEHUM, HEPABEHCTB U UX CUCTEM;

yYMEHHE CBOOOJHO ONEpUPOBATh MOHATHSIMHU: MOCIENOBATEIbHOCTh, apu(mMeTHueckas
mporpeccusi, reoMeTpuueckasl Mporpeccus, OECKOHEYHO YObIBaloIlas TIeoMeTpuyecKas
nporpeccusi; yMEHHME 3a/laBaThb IOCJIEIOBATEIBHOCTH, B TOM YHCIE€ C IOMOIIBIO
PEKYPPEHTHBIX (HOPMYIT;

YMEHHE ONEepUpOBaTh IMOHATUSMHU: HENPEPHIBHOCTh (YHKLIUHU, AaCUMITOTHI Trpaduka
GbyHKIMY, TiepBas U BTOpas MPOU3BOAHAA (PYHKIIUU, TEOMETPUUYECKUN U (PU3UUECKUN CMBICIT
MIPOU3BO/IHOM, TEepBOOOpa3Hasi, ONpeNeNIeHHbIH MHTErpajl; YMEHHE HaXOIUTh ACUMITOTHI
rpaduka GyHKIMH; YMEHHUE BBIYUCIATH MPOU3BOJIHBIE CYMMBI, IPOU3BEACHHUSI, YACTHOTO U
KOMIIO3ULIMH (PYHKIUI, HAXOAUTh YpaBHEHHUE KacaTeIbHOU K rpaduKy (yHKIUH;

YMEHHE HCIOJIb30BaTh IPOU3BOJHYIO IS HUCCIENOBaHUS (DYHKUMHA, AN HaXOXKIECHUS
HAWIY4IIero peleHus] B MPHUKIATHBIX, B TOM YHCIE COLMAIbHO-SKOHOMHUYECKHUX U
¢bu3znueckux 3amayax, A ONpeNeleHHs] CKOPOCTH M YCKOPEHHS; HAXOAWUTh IUIOIIATU U
o0beMbl (GUTYp C TOMOIIbIO HHTErpaja; NPUBOAUTH MPHUMEPHl MaTEeMaTHYECKOTO
MOJIETTUPOBAHUS C MOMOIIBIO MU (epeHIInaTbHBIX YPaBHEHUI;

YMEHHE ONEepUpOBaTh MOHATUAMHU: KOMIUIEKCHOE YHCIIO, CONPSIKCHHbIE KOMIUIEKCHBIC
quciia, MOAYJAb U apryMEHT KOMIUJIEKCHOTO 4Hcla, (opma 3amicH KOMIUJIEKCHBIX YHCe
(reomeTpuyeckas, TPUTOHOMETpPHUYECKass W  ajredpanueckas); yMETb IPOU3BOAUTH
apudmernyeckue JEHCTBUS C KOMIUIGKCHBIMU  4YHCIaMH; TPUBOJAUTH  MPUMEpPHI
MCTOJIb30BAaHUS KOMILIEKCHBIX YHCEIT;

yMeHHe CBOOOJHO ONEpUpOBaTh MOHATHUAMHU: CcpeAHee apudmMeThdyeckoe, MeauaHa,
HauOoJplIee U HaUMEHbIIIee 3HAYCHUS, pa3Max, JUCIIEPCUs, CTAHAAPTHOE OTKIOHEHHE IS
OTMCaHUs YHUCIIOBBIX JAHHBIX; YMEHHUE HUCCIIEeI0BAaTh CTATUCTUYECKHE JaHHbIC, B TOM YHCIIE
C IpUMEHEHHEM TpapUUeCKUX METOI0B U AJIEKTPOHHBIX CPEICTB; IpauuecKu UCCIIE0BATh
COBMECTHbIE HaOIIOACHHS C IOMOIIIbIO IMarpaMM PacCEUBAHUS U JTMHEWHOI perpeccuu;



YMEHUE HaXOAWTh BEPOATHOCTU COOBITUH C HCHOJIB30BAaHUEM TIpaUUECKUX METOOB;
NPUMEHTh JJsl pelieHust 3anad (opMyJbl CIOXKEHUS M YMHOXKEHHUS BEpOSITHOCTEH,
bopmyy mosiHOM BeposiTHOCTH, popmyny bepHymnnn, komOuHaTopHble (GaKkThl U POPMYIIBI;
OLICHUBATh BEPOSTHOCTU PEATBHBIX COOBITHIL; yMEHUE ONEpUPOBATH MOHATHIMHU: ClIydaiiHas
BEJIMYMHA, paclpe/ielieHne BEpOSTHOCTEH, MaTeMaTH4ecKoe OXKHUJaHUE, JUCHEepCUs U
CTaH/IaPTHOE OTKJIOHEHHE CIy4yailHOW BENWYMHBI, (YHKIHH PACHpPENCNICHUsS U TJIOTHOCTU
PaBHOMEPHOTO, MOKA3aTeNIbHOTO M HOPMAJBHOTO paclpelesieHui; YMEHHUE HCIOJIb30BaTh
CBOMCTBA M3YUEHHBIX paCHpEeNesIeHUN IS pelleHus 3aJay; 3HAKOMCTBO C TMOHSATHSMHU:
3aKOH OOJIBIIMX YHCEJ, METOIbI BHIOOPOUHBIX UCCIIEIOBAHMI; YMEHHUE TPUBOAUTH TPUMEPHI
MPOSIBJICHUS 3aKOHA OOJIBIINX YUCEI B IPUPOJHBIX U OOIIECTBEHHBIX SBJICHUSX;

yYMEHHE CBOOOJHO ONEpHpPOBATH MOHATUAMHU: TOUYKA, MpsMast, MIJIOCKOCTb, MPOCTPAHCTBO,
OTpPE30K, JIy4, MJIOCKUM YroJ, ABYIPAHHBIA Yroj, TPEXI'PAHHBIN YIroJl, MepeceKarolrecs,
napajyieNibHble M CKPEIIMBAIOIIMECs MpsMble, MapauIeIbHOCTh U TMEPIEHIUKYISIPHOCTh
MPSIMBIX U TJIOCKOCTEH, YToJ MEXIY MPSMBIMU, YTOJI MEXAY MPSIMON U IMIIOCKOCTHIO, YTOJ
MEXIy TUIOCKOCTSIMHM; YMEHHE HCIOJb30BAaTh NMPH PELICHUM 337134 U3yueHHbIE (DAKThl U
TEOpEMBbl IJIAHUMETPUHU; YMEHHE OLICHUBATh pa3Mepbl OOBEKTOB B OKPYKAIOIIEM MUDE;
YMEHHUE ONEepPUPOBATh MOHATHAMH: MHOTOTPAHHUK, CEYEHHE MHOTOI'PAaHHHKA, MPABUIIbHBINA
MHOTOTpaHHUK, MpU3Ma, NHUpaMuia, Gurypa U MOBEpXHOCTh BpallleHUs, LIUIUHAP, KOHYC,
map, cepa, pazBepTKa MOBEPXHOCTH, CEUCHUS KOHYCa U [IMJIUH/IPA, TapajyIeIbHbIe OCH WU
OCHOBAHUIO, CEYEHHE IIapa, MIOCKOCTh, Kacaromascs cdepbl, HUINHApa, KOHYCca; YMEHUE
CTPOUTH CEYCHHE MHOTOTPAHHUKA, U300pa)kaTh MHOTOTPAHHUKHU, (PUTYpBl M MOBEPXHOCTH
BpallleHHs, MX CEYEHHsS, B TOM YHCIE C IOMOIIBIO JJIEKTPOHHBIX CPEICTB; YMEHHE
NPUMEHSATh CBOMCTBA T'€OMETPUYECKUX (QUTYp, CaMOCTOATENbHO (OPMYIHUPOBATH
onpeieNeHus] M3ydaeMblX (UTryp, BBLABUTAaTh THUIOTE3bl O CBOMCTBaX U IMpPU3HAKaX
reoMeTpuuecKkux ¢uryp, OOOCHOBBIBaTH WJIM ONpPOBEprarb HX; YMEHHE IPOBOAUTH
Kkiaccupukanuio  QUryp 1Mo  pazIUYHBIM  IpPU3HAKaM, BBIIOJHATH HEOOXOJUMBIE
JOTIOJTHUTEbHbIE TOCTPOCHHUS,

yMEHHE CBOOOJIHO OMEpPUPOBATh MOHATHAMU: TUIOMIAAL GUTYPBI, 00beM (DHUTYpHI, BETHYUHA
yria, pacCcTOSHUE OT TOYKH JI0 IJIOCKOCTH, PACCTOSHHE MEXKIY IMPSIMBIMH, PacCTOSHHUE
MEXIY IUIOCKOCTAMH, IUIOMIAAs cQephl, IUIOMAaJb IOBEPXHOCTH MNHPAMUAbI, MPU3MBI,
KOHYcCa, IWINHApa, 00beM Ky0a, MPsIMOYToJIbHOTO MapauleenuIeaa, MMPaMuIbl, IPU3MBI,
IUAJTUHIPA, KOHYCA, I1apa; YMEHUE HAXOIUTh OTHOIIEHUE 00bEMOB MOJOOHBIX (QUTYD;
YMEHHE CBOOOJHO ONEpPUPOBATh TMOHATHUSAMM: JBIDKCHHE, [apajuleJbHBIH IEepeHoc,
CUMMETpUsl Ha IUIOCKOCTH U B HPOCTPAHCTBE, IMOBOPOT, MpeoOpazoBaHUE MOA00US,
no00HbIe (PUTYpHI; YMEHHE PAaclO3HABATh paBHBIC U MOAOOHBIE (UTYpPHI, B TOM YHCIE B
MPUPOJIE, HCKYCCTBE, APXUTEKTYpE; YMEHHE HCIOJIb30BaTh I'€OMETPUUYECKUE OTHOLICHHUS,
HAXO/UTh T€OMETPHUECKUE BEIMUMHBI (JIMHA, YTOJI, TUIO0IIA/lb, 00bEM) NP PELICHUH 3aa4
U3 IpYTuX y4yeOHBIX NMPEAMETOB U U3 peaibHON KU3HU;

yYMEHHE CBOOOIHO ONEpUpPOBATh MOHATUSAMH: MPSIMOYTOJbHAs CHCTEMa KOOPJIUHAT, BEKTOD,
KOOpJIMHATBHl TOYKH, KOOPAMHATHI BEKTOpa, CyMMa BEKTOpPOB, MPOU3BEACHHUE BEKTOpa Ha
YHCIIO, pa3lioKeHUE BEKTOpa 1o 0a3ucy, CKaJspHOE TPOU3BEIECHUE, BEKTOPHOE
MPOM3BEACHNE, YroJl MEXIy BEKTOpaMM; YMEHHME MCIOJIb30BaTh BEKTOPHBIH H
KOOPAMHATHBI METOJ JJIsl pEIIeHUs] TeOMETPUYECKHUX 33a/]ad M 3a7ad JAPYrux y4eOHBIX
MPEIMETOB; OMEPUPOBATH MOHATHUSAMH: MaTpula 2 X 2 u 3 X 3, ONpeaeauTenb MaTpPHIIbI,
T€OMETPHUECKUI CMBICT ONPEIeTUTENS;

YMEHHE MOJEIMPOBAaTh peallbHble CHUTyallud Ha S3bIKE MaTeMaTUKH; COCTaBIISAThH
BBIPQ)XEHUS, YPABHEHUS, HEPABEHCTBA U UX CHUCTEMBI IO YCIOBHIO 33/a4H, HUCCIEIOBATh
MIOCTPOCHHBIE MOJEIM C HCIIOJIb30BAHMEM almapara aiaredpbl, HHTEPIPEeTUPOBAThH
MIOJTyYCHHBIH PE3yNbTaT; CTPOUTh MAaTeMaTHUYECKHUE MOJIEIN C TOMOIIBI0 T€OMETPUUYECKUX
MOHATUM M BEJIWYUH, peIIaTh CBSI3aHHbIE C HUMH TNPAKTUYECKUE 3aJaud; COCTaBIISThH
BEPOSTHOCTHYIO MOJIENb M HMHTEPIPETUPOBAaTh TMOJYYCHHBIH pe3yNbTaT; peliaTh
MpHUKJIaJHbIE 3a/a4yll CPEJCTBAMHM MaTeMaTHYECKOTO aHalu3a, B TOM YHCIE COIHMAJIbHO-



HKOHOMHYECKOTO U (PU3UUECKOTO XapaKTepa;

— yMEHHE BBIOMpATh MOAXOMISIIMA METOM JJIs PEIICHHs 3aJayd; MOHUMaHWE 3HAYMMOCTH
MaTEMATHKU B W3YYCHHUH TPUPOJTHBIX U OOIIECTBEHHBIX MPOIECCOB W SBICHUI; YMCHHE

pacrio3HaBaTb IPOSABICHUEC 3aKOHOB MAaTEMAaTUKM B HCKYCCTBE,

yYMEHHE TPUBOIUTH

IIPUMEPBI MATEMATUYECKUX OTKPBITUM POCCUNCKON U MUPOBOM MaTeMaTUYECKON HAYKH.

4. OBBEM JUCHUIIJIMHBI U BUbI YUYEBHOM PABOTHI
OO0muit 00bEM AUCHUILUIMHEI COCTABIIAET 328 akaJeMUYECKUN Jac.

Ounas ¢popma

Bun yuebnoit pabotbl Bcero yacos I Cemectpet >
AyIuTOpHBIE 3aHATHS (BCEro) 320 136 192
B TOM YHCIIE:
Jleknumu, YpPOKH (.HK) 134 68 66
[Mpaktuueckue 3ansatus (I13) 178 68 110
Koncynpranus 2 - 2
CamocrositesbHas padora (Bcero) (CP) - - -
B TOM YHCJIE:
CaMonoJIroToBKa (CaMOCTOSITEIbHOE N3YUYEHUE Pa3JIeNoB,
npopaboTKa U TOJATOTOBKA U MOBTOPEHHE JIEKIIMOHHOTO
MaTepHala U MaTepuana yYeOHUKOB U y4eOHbIX TTOCOOHIA, i i i
MOJITOTOBKA K MPAKTUYECCKUM 3aHSATHUSIM )
IIpomMesxyTouHast arTecTanus 14 - 14
dopma MPOMEKYTOUHOM aTTECTALNU KOHTp. pald | dK3aMeH
O06mmii 00bem, yac 328 136 192

3aouHas popma

Bun yaeOHO# paboThI Bcero wacos I Cemectpel >
AyIuTOpHBIE 3aHATHS (BCEro) 28 14 14
B TOM YHCIIE!
Jlexuuu, ypoku (JIK) 10 6 4
[paktuueckue 3ansatus (I13) 14 6 ]
Koncynpranus - - -
CamocrositeqbHas padora (Bcero) (CP) 300 122 178
B TOM YHCJIE:
CaMonoJIroToBKa (CaMOCTOSITEIbHOE N3YUYEHUE Pa3JIeioB,
npopaboTKka ¥ TOJATOTOBKA U MOBTOPEHHE JIEKIIMOHHOTO 300 122 178
MaTepuaia U MaTeprajia yueOHUKOB M YI4EOHBIX TTOCOOUH,
MOJITOTOBKA K MPAKTUYECCKUM 3aHSATHUSIM)
IIpomMesxkyTouHast arTecTanus 4 2 2
Dopma MPOMEKYTOUHOM aTTECTALNHI KOHTp. pad | dK3aMeH
O06mmii 06bem, yac 328 136 192

5. COAEP)KAHUE U CTPYKTYPA JUCHUITJIMHbI

5.1 Copep:xanue TUCUMIIIMHBI



Ne
pazzaena
(TembI)

HaunmenoBanue pasnena
(Tembl)

Coneprxanue paszena (TeMbl)

1. MartemaTruka: ajredpa u Ha4aJaIa MaTeMATHYECKOr0 AaHAJIN3A

IToBTOpEeHUE

Pemenne 3amad ¢ HCIONB30BaHMEM CBOMCTB 4YHCENT U
CHCTEM CUMCIIEHUS, JETUMOCTH, JOJIEU U 4acTel, MPOLEHTOB,
MoAyJiel uucen. Pelenne 3a1ad ¢ UCIOJIb30BAaHUEM CBOMCTB
CTeTIeHEH W  KOpHEH, MHOTOWICHOB, NpeoOpa3oBaHUit
MHOTOWICHOB U JPOOHO-pAIlMOHATBHBIX  BBIPAKEHUH.
Pewenne 3amay ¢ UCHONB30BAaHMEM IPAJyCHOM MeEphl yIa.
Mopynb 4ncia U €ro CBOMCTBA.

DnEeMEHTBI TEOPUHU
MHOYKECTB U
MaTeMaTU4YEeCKOM JIOTUKH

MHuoxecTBa  (YHCIOBBIC, T'E€OMETPUYECKHX  (QUryp).
XapakTepucTUYECKOE  CBOMCTBO, DJIEMEHT  MHOYECTBA,
mycToe, KOHEYHOe, OecKOHeYHOe MHOXecTBO. (CrmocoObl
3aJaHusg MHOYKECTB ITonMHOXECTBO. OTtHolEeHus
NPUHAJICKHOCTH, BKJIIOYEHHUS, paBeHCTBA. Omnepanuu Haj
MHOkecTBamMu. Kpyru Oiinepa. KoHeunsle u OecCKOHEUHBIE,
CUETHBIC U HECUETHBIC MHOXKECTBA.

HcTuHHBIE M JIOKHBIE BBICKA3bIBaHHUS, OIEpallMM HaJ
BBICKA3bIBAHUSIMU. Aneebpa 8bICKA3bIBAHU. Cas13p
BBICKa3bIBaHUI ¢ MHOXecTBaMH. KBaHTOPHI Cy11ecCTBOBaHUS U
BCEOOITHOCTH.

3akoHbI JJOTUKU. OcHOBHble locuyeckue npasuia. Pemenne
JOTUYECKNX 3aJad C WCIONh30BaHUEM KpyroB Oiiiepa,
OCHOBHBIX 102UUECKUX NPABUIL.

YMmozakmtoueHusi. OOOCHOBaHHMSI ¥ JIOKA3aTEIbCTBO B
MaTeMaTHKe. Teopemsl. Bunbl MaTE€MaTHYECKUX
YTIBEPXKICHUH. Buowl dokazamenvcms. Mamemamuueckas
UHOYKYUSL. Ymeepoicoenus: obpamuoe oanHoMmy,
NPOMUBONONIONCHOE, obpammoe NPOMUBONOTIONCHOMY
oannomy. llpu3Hak W  CBOWCTBO, HEOOXOAUMBIE U
JIOCTaTOYHBIC YCIIOBUSI.

OcHnosnas meopema apugpmemuxu. Ocmamxu u cCpasHeHus..
Aneopumm Esxnuoa. Kumaiickas meopema 00 0OCMamkax.
Manas meopema Depma. q-uunvle cucmemvl CUUCTEHUSL.
Qynxyus Junepa, Yucio u cymma oeiumenei HAmypaibHO20
yucua.

Uucna u BeIpaxeHUst

JleficTBUTENIbHBIC YHUCIIA.

ToxaecTBeHHbIE TpeoOpa3zoBaHUs.

CreneHp ¢ JCHCTBUTEIBLHBIM IIOKAa3aTelIeM, CBOMICTBa
CTETEeHH.

Jlorapu¢m umcna, cBoiictBa mnorapudpma. JlecATHUHBIN
norapudm. Yucno e. Hamypanvnoiti  nocapugm.
[IpeobpazoBanue orapuMUIECKUX BBIPAKCHHMN.

YpaBHEHHUs U HEPABEHCTBA

Pemenne 3agad ¢ NOMOINBIO YMCIOBBIX HEPABEHCTB H
CHUCTEM HEPABEHCTB C OJHOM IEPEMEHHOH, C NPUMEHEHUEM
N300pakeHHs YUCIOBBIX IPOMEKYTKOB.

I'paduueckoe penieHre ypaBHeHU U HEPABEHCTB.

HppannoHanbHble ypaBHEHUS U HEPABEHCTBA.

[Ipocreiimme noka3areabHble YpaBHEHHs U HEPABEHCTBA.

CucreMbl NTOKa3aTeNIbHBIX YPAaBHEHUN U HEPABEHCTB.

Jlorapugmuueckue ypaBHEHUS] U HEPABEHCTBA.
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Cuctembl 1orapu(pMUUECKUX YpaBHEHU NHEPABEHCTB.

TpuronomeTprueckue ypaBHEHHs 1 HEPABEHCTBA.

CucreMbl TPUTOHOMETPUYECKUX YPAaBHEHUIN U HEPABEHCTB.

Memoo unmepsanog 01 peutenus HepageHCms.

I'paghuueckue memooul pewrenus ypagHeHutl U HEpageHCma.
Pewenue  ypasmenuii u  Hepagsencme,  coldepaircaujux
nepemeHHyr0 oo 3HAKOM MOOYJI.

Cucmembl  noxazamenvuvlx,  J02apu@Pmudeckux  u
uppayuoHanbHulx  ypagueHull. Cucmemvl NOKA3AMENbHbIX,
Jlo2apupmuuecKux HepaseHcma.

Ypasuenus, cucmemvol ypasuenuil ¢ napamempom.

OyHKIUU

CrenenHast GyHKIMS U €€ CBOHCTBA, U TpaduK.

Bzaumno  obpammuvie  ¢ymkyuu. Ipaguku  e3aumno
00pammuvIx QhyHKYU.

Penrenue 3ama4 ¢ UCMONBb30BaHUEM YHCIOBBIX (DYHKIIMHA U
ux rpapukoB. Vcronp3oBaHHEe CBOMCTB M IpaduKoB
JUHEWHBIX W KBaJpaTWUYHbIX  (QyHKIuH,  oOpaTHOM

MPOMOPLUUOHATIBHOCTH U QYHKIIUU ) = \/; .

[TokazaTenpHast GYHKIMS B €€ CBOWCTBA, U TPpaduK.

Jlorapugmuueckas pyHKIUS U €€ CBOMCTBa, U rpaduk.

TpuronomeTrpuueckas OKpy>KHOCTb, paJliaHHAsI Mepa yrJa.
Cunyc, KOCUHYC, TaHT€HC, KOTAHT€HC MPOMU3BOJIBHOTO YIJIA.
OCHOBHOE TPUTOHOMETPUUECKOE TOXAECTBO U CIEIACTBUS U3
HETO.

3Ha4YeHHUS] TPUTOHOMETPUYECKUX (DYHKIMH ISl yIII0B 0°,

0 120 200 and 0 0 nTnTn T
307, 457, 60°, 907, 1807, 270". (0, g, Z,g, E,paz[). Dopmynvbl

CHIOJMCEHUsI  MPUSOHOMEMPUYECKUX — (QYHKYuil,  ¢opmynvl
npueederus, opmyibl 080UHO20 apeyMeHma.

Tpuronomerpuueckue GyHKIHH.

Tpuronomerprueckre GpyHKIHU Y =COSX,y =SsInx, y =tgx

Qyuryus y = ctgx . CaolicTBa u rpaduxu
TPUTOHOMETPUUECKUX (PYHKIIHM.

OOpatHble TPUTOHOMETPUYECKHE (DYHKIIHH.

ApPKKOCHHYC, apKCHHYC, apKTaHTeHC YHcla.
Apkkomaneenc uucna. llpocreiiline TPUTOHOMETPUYECKHE
ypaBHEeHUs. PelieHne TpuroHoMeTpu4ecKiX ypaBHEHUH.

Obpamnvle mpuzonomempuieckue GyHKyuu, ux ceocmaed
u epaghuxu. Pewenue npocmeriiuux mpueOHOMemMpuiecKux
HEPAGeHCma.

Hynu  byHKIuM, NpOMEXYTKHM  3HAKOMOCTOSHCTBA,
MOHOTOHHOCTh. HawuOomnpilee ¥ HauMMeEHblIee 3HAYCHUE
byukun. [lepnoanyeckue QyHkuuu. YeTHOCTh U HEYETHOCTD
¢ynkuunit. CioxxHple GyHKINU.

IIpeobpazosanus  epaguxos Gyukyui: cosue B8001b
KOOPOUHAMMBIX OCell, pACMANCEHUe U CoHcamue, oOmpaxceHue
OMHOCUMENbHO KOOPOUHAMHbBIX OCell.

OJIEMEHTEI
MaTEMATHYECKOTO aHaJIN3a

IIpousBonnas ¢pynkuuu B Touke. KacarenbHas k rpaduky
byakuun.  ['eomerpudeckuii ©u  (QUBHMYECKUH  CMBICH
npou3BogHOW. [Ipon3BoAHbBIE BIIEMEHTApHBIX  (YHKLUH.
IIpasuna ougpepenyuposanusi.
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Bmopas npouzeoonas, ee ceomempuueckutl u @usuyecKui
CMBICIL.

[TonsiTe o0 HempepbIBHBIX (QyHKUUAX. TOYKH 3KCTpeMyMma
(MakcumMyMa W MuUHHMyMa). MccrienoBaHue 3lIeMEHTapHBIX
GYHKIMA HA TOYKH SKCTPEeMyMa, HAaOOJIbIIIee U HAMMEHBIIIEE
3Ha4YeHHE C MOMOILBIO MPOU3BOIHOMN. [locmpoenue epaguros
@yHKkyuii. ¢ nomMowwlo  Npou3eooHvix.  Ilpumenenue
NPOU3BOOHOU NPU PeUuleHUU 3A0ay.

[TepBooOpazHasi. Ilepsoobpasnvle NeMeHMAaPHbIX
@yuxyui. Ilnowaos kpusonunetinou mpaneyuu. Dopmyna
Hvromona-Jleiibnuya. Onpedenennsviii unmezpan. Boiuucnenue
naowaoel NIOCKuUx queyp u ob6vemos men 6pawjeHuUss ¢
HOMOWBIO UHMe2pand.

MareMaTHKa: BEPOATHOCTH U CTATUCTHUKA

CratucTtuka u Teopus
BEPOATHOCTEM, JIOTUKA U
KOMOMHATOpHKa

Pemenne 3amau Ha TabmmuHoe W Tpaduyueckoe
MpPEACTaBICHUE JaHHbIX. Mcmosib30BaHME  CBOMCTB U
XapaKTepUCTUK YMCIIOBBIX HAOOPOB: CPEIHHMX, HAHOOJBIIETO
¥ HaWMEHBIIETO 3HAYeHUS, pa3Mmaxa, ducnepcuu. Pewenue
3a0ay Ha onpedeieHue Yacmomsl U 8epPOSMHOCMU COObIMULL
Buviuucnenue eéeposmuocmeii ¢ onvimax ¢ pagH0803MONCHLIMU
anemMeHmapHuiMu ucxooamu. Pewenue 3aday ¢ npumenenuem
Komounamopuxu.  Pewenue  3a0au  na  @vluucieHue
6eposimHOCmell  He3asUCUMBIX — cOObimuill,  NpUMeHeHUe
Gopmynvl  crodcenus eeposmuocmeil. Pewenue 3adau ¢
npumeneHuem ouazpamm iiepa, oOepesa 6eposIMHOCHel,
@opmynvr bepnynnu.

Ycnosnas 8€POSIMHOCHIb. Ilpasuno  ymHodCEHUA
eepossimuocmeu. Popmyna noaHo 6eposmMHOCIU.

Jluckpemnvle cnyuaiinvle 6eIUYUHbI U pACHpeOeNeHUs.
Hesasucumvle cayuatinvie senuuunsl. Pacnpedenenue cymmol
U NpoU3Be0eHUs. He3ABUCUMbLIX CTIYUANHBIX ENUYUH.

Mamemamuuyeckoe odcuoanue u OUCNEpcusi CIYYAUHOU
genuuuHvl. Mamemamuueckoe oodcudaHue U OUCHEPCUs.
cymmbl CYYAUHBIX BEUYUH. l'eomempuueckoe
pacnpeoenenue. bunomuanvnoe pacnpedenenue u - e2o
ceoticmaa.

Henpepuvisnuvie  cnyuaunvie  eenuuunvt. Ilonamue o
niomuocmu eeposmuocmu. Pasnomepnoe pacnpedenenue.

Ilokaszamenvroe pacnpedenenue, e2o napamempul.

Ilonamue o Hopmanvnom pacnpeodenenuu. Illapamempol
HOpMabHo20 pacnpeodenenus. [lpumepul ciyuaiHblx 6enuyuH,
HOOUYUHEHHbIX — HOPMANbHOMY — 3AKOHY — (NOSPEuHOCmb
usMepenuti, pocm 4elo8exa,).

Hepagencmeo UYebwviwesa. Teopema Bepnyniu. 3axon
bonvwux  yucen.  Bulbopoumwili  mMemoO  uzmepenusi
sepoamuocmei. Poav 3axkona 6onvwux uucen 6 Hayke,
npupoode u oobwecmae.

Kosapuayuss oeyx cayuatinvix eenuuun. Ilowamue o
koaghuyuenme xoppensayuu. Coemecmuuvle HaAOIIOOEHUS O8YX
CLYYAUHBIX BENIUYUH. Buvibopounwiii K03 puyuenm
KOppenayuu.

TekcToBbIC 331aUn

Pemenne 3amad Ha JBWDKEHHE W COBMECTHYIO PabOTy C
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‘ MOMOIUIBIO JIMHEWHBIX U KBAJPAaTHBIX YPAaBHEHUN U UX CHCTEM.

MareMartuka: reoMeTpus

I'eomerpus

Pemenue 3amau ¢ mNpuMEHEHHEM CBOWCTB (uryp Ha
IJIOCKOCTH. 3aJaud Ha JI0Ka3aTeJIbCTBO W IOCTPOEHUE
KOHTprpuMepoB. Mcmosib30BaHME B 3aJadyax MPOCTEUIIMX
JOTUYeCKUX TmpaBwi. PelieHue 3agad ¢ HMCHOJIb30BAaHUEM
TEOpEM O TPEYroJbHUKAX, COOTHOUIEHUH B MPSIMOYTOJIbHBIX
TPEYroJabHUKaX, ()aKTOB, CB3AHHBIX C YETHIPEXYTOJbHUKAMHU.
Pemenne 3amau ¢ wucnonb3oBaHUEM (DAKTOB, CBSI3AHHBIX C
OKpY>KHOCTSIMU. PellieHue 3a1au Ha U3MEpEeHUsI Ha TIOCKOCTH,
BBIUKCJICHHE JUIMH U TUIoIaneil. Peuwenue 3a0au ¢ nomMoubio
8EKMOPO8 U KOOPOUHAM.

Harmsimaast crepeomerpusi. OUTYpel U HX H300paKEHHS
(xy0, IpamMuJIa, IIpU3Ma). OcHognvle  nouamus
cmepeomempuu u ux ceoticmea. CeueHust Kyoa u TeTpasipa.

Touka, mpsiMasi ¥ TUIOCKOCTb B MPOCTPAHCTBE, aKCHUOMBI
CTEepeOMEeTpUH M  CIHEACTBHS M3  HHUX. B3auMmHoe
pacrmoyioxkeHue TMpsIMBIX M IUIOCKOCTEH B MPOCTPAHCTBE.
[TapannenbHOCTh OPSAMBIX W IUIOCKOCTEH B MPOCTPAHCTBE.
N300paxkeHne mMpocTEHIIMX MPOCTPAHCTBEHHBIX (UTYp Ha
MJIOCKOCTH.

Paccrostaus Mmexxny purypamu B IpOCTPaHCTBE.

VYrnel B npoctpancTBe. [lepneHAUKYISIPHOCTh MPSIMBIX U
IIJIOCKOCTEM.

[Ipoeknus  ¢urypsl  Ha  TUIOCKOCTb. [Ipusznaku
NEePHNEHAUKYISIPHOCTH  NpSMBIX U IJIOCKOCTEH B
npoctpancTBe. Teopema o Tpex MepneHauKyIspax.

MHOrorpaHHuKH. [Tapannenenunen. CBoiicTBa
NPsIMOYTOJIbHOTO Tapauienenumnena. Teopema I[ludaropa B
npocrpaHctse. [Ipusma u nupamupa. IlpaBunpHas nupamuaa
u mnpaBuibHas npusMma. llpsmas nupamuga. IIEMEHTHI
MPU3MbI U TUPaAMUJIBIL.

Tena BpalieHus: UWIMHAP, KOHYC, cdepa u 1map.
OCHOBHBIE CBOMCTBA MPSIMOT0 KPYrOBOTO IUIMHAPA, TPSIMOTO
KpyroBoro konyca. I3o0paxkeHue Ten BpalleHUS Ha
IJIOCKOCTH.

IIpeocmasnenue 06 yceueHHOM KOHYcCe, CeYeHUs KOHYCa
(napannenvHoe OCHOBAHUIO U NPOXOOsujee yepe3 BepUiUHy),
ceuenusi YuruHopa (napaiieibHo U NepreHOUKyIsapHO OCU),
cevenus wiapa. Pazeepmka yununopa u konyca.

IIpocmetiwue KoMOUHAYUU MHO202PAHHUKOE U  Mel
spaujenus — medxcoy  coboi.  BblUUCIEHHWE  DIIEMEHTOB
MPOCTPAaHCTBEHHBIX GUTYp (pedpa, TMaroHaiu, yribl).

[Iomans NOBEPXHOCTU NMPABUIBHON MUPAMUIBL U IIPAMOM
npusMbl.  [lmomazas MOBEPXHOCTH MPSMOTO  KPYroBOTO
UUJIUHAPA, TPSIMOTO KPYTOBOTO KOHYCA U I11apa.

[Tonsitue 06 o6veme. OObeM MUPaMHIBI U KOHYCA, TPU3MBI
u mmnHapa. O6beM mapa.

[Tonsitue o6bema. O6beMbl MHOTOTPAaHHUKOB. OOBEMBI TEI
BpaleHus. Axcuomsl obvema. Bwvieod opmynr obvemos
NPAMOY207IbHO20 napaiieienunedd, Npusmsvl U AUPAMUODL.
Dopmynvl 01 HaxoxcoeHus obvema mempas’opa. Teopemvi

13




00 OMHOWEHUAX 00bEMOB.

IlooobHnvie mena 6 npocmparncmee. COOTHOIICHUS MEXKIY
TJIOMIA MU TTIOBEPXHOCTEH U 00beMaMH MOJOOHBIX TEll.

Heudcenus 6 npocmpancmee: NapanienvbHbili NEpeHoc,
YEHMPANbHASL — CUMMEmMPUsL,  CUMMEMPUsL  OMHOCUMENbHO
niockocmu, nogopom. Ceoticmea oeudxcenuu. llpumenenue
O0BUIICEHUT NPU PeueHul 3a0a.

Ipunosicenuss ummecpana K 6blUUCIEHUIO 00bEMO8 U
nogepxnocmeti men epawenus. Ilnowaos cgepuueckozo
nosica. Obvem waposoeo cnos. llpumenenue ob6vemos npu
peuteHuu 3a0a.

[Mnomane chepsl.

Paszeepmra yununopa u kouyca. Ilnomans MOBEpXHOCTH
WIMH]IPA U KOHYCA.

KomOnHaImu MHOTOTpaHHUKOB U TEJl BpaIlICHUSI.

10

Bekrops!l 1 KOOpAUHATEI B
IIPOCTPAHCTBE

Bektoper u koopamHaThl B mpocTpancTtBe. Cymma
BEKTOPOB, YMHOXXCHHE BEKTOpa Ha 4YHCIO, Yrol MEXIY
BekTopamu. KoJuimHeapHble W KOMIUIAHAPHBIE BEKTOPBHI.
Ckanapnoe npouseedenue eekmopos. Teopema o pasznodiceHuu
8eKmMopa no mpem HekoMnianapHeim eekmopam. CransapHoe
npoussedeHue 6eKmopos 6 Koopounamax. IIpumenenue
8EKMOPO8 Npu peuenuy 3a0ay Ha HAX0HCOeHUue pacCmoaHull,
OnuH, niouiaoell u 06vemos.

VYpasnenue nnockocmu 6 npocmpancmee.
chepvt 6 npocmpancmee. Dopmyra 01
PACCMOANUSL MeAHCOY MOUKAMU 8 NPOCMPAHCMEeE.

Pewenue 3a0au u 0okazamenbcmeo meopem ¢ NOMOUbIO
BEKMOPO8 U MemoOOM KOOpOUHam. DNeMeHmbl 2eomMempuu
mace.

Ypaeuenue
8bIYUCTICHUS

11

Hctopust maTeMaTuku

Hcropust marematuku. Bknag BbLAAIOMIKMXCS MaTEMaTUKOB
B Pa3BUTHE HAYKHU; POJIb MATEMAaTUKHU B pa3BUTHHU Poccuu.

12

MeToabl MATEMATUKU

Meroasl  marematuku.  IIpuMepsl  MareMaTH4ECKUX
3aKOHOMEPHOCTEN B IpUPOJE, B TOM qucie
XapaKTEpU3YIOIIMX KPACOTY U COBEPIICHCTBO OKPYKAIOLIETO
MHpa U NPOU3BEJICHUI UCKyccTBa. [IporpaMMHble cpencTBa u
AJIEKTPOHHO-KOMMYHHMKAIIUOHHBIE CUCTEMbl IIPU  PEIICHUU
MaTEeMaTHYECKHX 3aau.

5.2. CTpyKTypa IMCHUIIMHBI (TEeMATHYeCKOE IJIAHUPOBAHNE)
Ounas dpopma 0OyueHus

Ne KonuuecTBo yacos
paznen
. HaumenoBanue pazzaena (TeMbl) Beero 1 13 (C) CP
(TembI)
1 cemectp
1 MaremMaruka: anredpa u Hadaga
MaTEeMAaTHYECKOTO aHAIIN3a
1.1. IloBTOpeHune 6 4 8 -
12 DIeMEeHTHI Teopun MHOKECTB " 6 4 2 i
MaTEeMaTHYeCKOMN JIOTUKHI
1.3. | Yucna u BeIpaykeHus 8 6 4 -
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1.4. YpaBHEHHUs 1 HEpABEHCTBA 32 16 10
1.5. DyHKIMH 16 8 6
2 MaremaTuKa: BEpOATHOCTh U CTATUCTHKA
Cratuctuka W TeOpUs BEPOATHOCTEH,
2.1. 17 14 -
JIOTUKA ¥ KOMOMHATOpUKa
3. I'eomeTpust
3.1 ['eomerpus 51 16 32
Hmoeo 136 68 68
2 cemMecTp
1 MaremMaruka: anredpa u Hadaiga
MaTEMaTUYeCKOro aHajiu3a
1.6. DJIEMEHThI MAaTEMAaTUYECKOIO aHAJIN3a 44 20 24 -
1.7. DOyHKIUU 44 20 24 -
2 MaremaTuKa: BEpOATHOCTh U CTATUCTHKA
29, Cratuctuka # TeEOpHUsl BEpPOATHOCTEM, 12 i 12 i
JIOTUKA U KOMOMHATOPUKA
2.3. TexcToBrIe 3agaun 10 - 10 -
3. I'eomeTpust
3.2 ['eomerpus 22 10 12 -
33 BekTopbl 1 KOOpAMHATHI B IPOCTPAHCTBE 28 10 18 -
3.4 Hcropus maTemaTuku 6 6 - -
3.5 Metoabl MaTeMaTUKU 10 - 10 -
ArtTtectanus 14
Koncynbranus 2
Umoeo 192 66 110 -
O06umii 06bem, yac 328 130 178
3aounas popma oOyueHust
Ne KonnuecTBo yacos
p a3;[en HaunmenoBanue pazzaena (TeMbl) Beero T 13 (C) CP
(Tembl)
1 cemectp
1 MaremaTuka: anredpa 1 Havajga
MaTeMaTHYECKOT0 aHaJln3a
1.1. IToBTOpenue 12 - - 12
10, DIeMEeHTHI Teopui MHOKECTB u 15 i 15
MaTEeMaTHYECKOM JIOTUKHI
1.3. Umucna u BeIpakKeHUs 19 2 2 15
1.4. YpaBHEHHUs 1 HEpABEHCTBA 20 - - 20
1.5. OyHKIUU 20 - - 20
2 MaremaTuKa: BEpOATHOCTh U CTATUCTHKA
21, Cratuctika W TeOpUs BEPOATHOCTEH, 24 ) ) 20
JIOTUKA ¥ KOMOMHATOpUKA
3. I'eomeTpust
3.1 ['eomerpus 24 2 2 20
ATTecTanus 2
Umoeo 136 6 6 122
2 ceMecTp

Matemaruka: anreOpa u Hayana
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MaTeMaTHYECKOT0 aHaJln3a
1.6. DJIEMEHTHI MAaTEMaTUYECKOT0 aHaIn3a 26 2 2 22
1.7. OyHKIUU 24 2 22
2 MaremMartuka: BEpOSITHOCTh M CTATHUCTHKA
29, Cratuctuka # TEOpHUs BEPOATHOCTEM, 24 i 24
JIOTUKA U KOMOMHATOPUKA
2.3. TexcToBrIe 3agaun 22 - 22
3. I'eomeTrpus
3.2 ['eomerpus 22 22
3.3 BekTopbl 1 KOOpAMHATHI B IPOCTPAHCTBE 28 2 4 22
3.4 Hcropus maTeMaTUKU 22 - 22
3.5 MeTtoabl MaTEMaTUKH 22 - 22
Arttectanus 2
Umoeo 192 4 8 178
O06ummii 006bem, yac 328 10 14 300
5.3 [IpakTHYecKkue 3aHATHS U CEMUHAPbI
Ounas hopma oOydeHUs
o | Nepasngena Tema Konunuectso
/11 (TembI) 4acoB
1 1 [loBTOpEHNE 8
2 2 DJEMEHTBI TEOPHUH MHOXKECTB U MATEMAaTHUECKOMN JIOTUKHU 8
3 3 UYucna 1 BeIpaKeHUs 4
4 4 YpaBHEHUS M1 HEPABEHCTBA 10
5 5 DOyHKIUU 30
6 6 DJIEMEHTHI MAaTEMAaTUYECKOTO aHAIN3a 24
7 5 CrarucTrka u Teopus BEpOSITHOCTEH, JIOTUKA U 12
KOMOWHATOPHKA
8 8 TekcToBBIE 321aUN 10
9 9 I'eomeTpus 44
10 10 BekTopbl 1 KOOpAWMHATHI B TPOCTPAHCTBE 18
11 11 Hcropust maTeMaTuKu -
12 12 MeToabl MATEMATUKU 10
O0uuii 00beM, Yac 178
3aounas popma oOyueHust
o | Nepasnena Tema Konunuectso
/11 (TemBbI) 4acoB
1 1 [loBTOpEHME
2 2 DIEMEHTHI TEOPUH MHOXKECTB U MATEMaTHUECKOMN JIOTUKH 2
3 3 Uucna u BbIpaXeHUs 2
4 4 YpaBHEHUS M1 HEPABEHCTBA
5 5 DyHKIUH 2
6 6 DJIEMEHTHI MaTEMAaTUYECKOTO aHAIN3a 2
7 5 CrarucTrka u Teopus BEpOSITHOCTEH, JIOTUKA U
KOMOWHATOPHKA
8 8 TekcToBBIE 3a1aUN
9 9 I'eomerpus 2
10 10 BekTopbl 1 KOOpAMHATHI B TPOCTPAHCTBE 4




11

11

Wctopus maTeMaTnku

12 12 MeTtoapl MaTEMaTUKHI 6
O01mmii 00beM, yac 14
5.4 JlaGopaTopHble padoThI
Ne Ne paznena HaumenoBanue 1abopaTopHbIX paboT Konnuectso
/11 (Tembl) 4acoB
5.6 CamocTosiTeIbHOE N3yYeHHE Pa31esoB (TeM) TUCHUIIIHHBI
Ounas dhopma oOydeHUs
Ne | Nepaznena Konunuectso
Bonpockl, BBIHOCHMBbIE Ha CAMOCTOSITENIbHOE U3yYEHUE
/11 (TembI) 4acoB
3aounas popma oOyueHust
Ne
Bonpocel, BEIHOCHMBIE Ha CAMOCTOSITEIbHOE H3y4eHUE KomuuectBo
Nem/m | pazgema
(Tembl) Hacos
1. 1 KBaaparuunbie GyHKIIUHA U MOAYJIh YHCIIA 12
2. 2 MHokecTBa U UX CBOMCTBA 37
3. 3 HppanroHanbHbie U pallMOHAIBHBIE YU CIIA 15
2. 4 CrenenHas (QyHKIHS. 4
3. 4 JpobHo-nunelinas QyHKIus. 5
4. 4 [ToxazarenbHast QyHKIHSL. 5
5. 4 Jlorapudmuaeckast GyHKIuS. 5
6. 4 Tpuronomerpuueckas GyHKuus sin (x) 5
7. 4 Tpuronomerpudeckas GyHKIUS cos (X) 5
8. 4 Tpuronomerpuueckas GyHKIU 1g (X) 5
9. 4 Tpuronomerpudeckas GyHKIMA ctg (X) 5
10. 4 OO6parHbie QYHKITHH. 3
11. 5 YpaBHEHUS. 5
12. 5 Hepasencraa. 5
13. 5 CucreMbl ypaBHEHUI U HEPABEHCTB. 10
14. 6 ITpousBoanas. [1pasuna nuddepeHnmpoBaHusl. 3
15, 6 Bospacranue u yOpiBaHue pyHKINHA. DKCTPEMYMBI U TOUKU 3
nepernda GyHKIUU.
16. 6 Cxema uccneoBanust QyHKITHH. 4
17, 6 AnrebOpanyeckue 3a7aud Ha HanOOJIbIIIee ¥ HAUMEHBIIICE 4
3Ha4YCHHE (PYHKITUH.
18. 6 IlepBooOpasnas. HeonpenenéHuplii nHTErpas. 4
19. 6 OnpenenéHHbI HHTErpal. 4
20. 7 D1eMeHThl KOMOMHATOPUKH. 8
21. 7 BeposiTHOCTB COOBITHSI. 8
22. 7 CiyyaliHbl€ BEJIMYUHBI. 8
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23. 7 AKCHOMBI CTEPEOMETPHH. 2
24. 8 Pemenue 3a1a4 ¢ noMoIIbI0 YpaBHEHUN 22
25. 9 Cnioco0nI 3a/1aHNS MPSIMBIX U TUIOCKOCTEH B MPOCTPAHCTRE. 1
26. 9 B3aumHoe pacnonoxeHue NpsiMbIX B IPOCTPAHCTBE. 1
27. 9 [TapannenbHOE U HEHTPATIBHOE MPOCKTUPOBAHUE. 2
28. 10 KoopauHatsl 1 BEKTOPBI B TPOCTPAHCTBE. 22
29. 9 IlepnieH IMKYISPHOCTD NPSIMOU U MIJIOCKOCTH. 1
30. 9 Teopema 0 TpEX NepHeHIUKYIApax. 1
31. 9 [Ipu3Hak nepneH UKyJISIPHOCTH MPSIMOM U TUIOCKOCTH. 1
3. 9 Yron Mexay mioCKOCTIMH, NPSIMBIMU, IPAMOUN 1 1
IJIOCKOCTBIO.
33. 9 CBoMCTBa ¥ IPU3HAK NMEPIECHANKYISIPHOCTH INIOCKOCTEIA. 1
34. 9 [Ipu3Hak napajuieIbHOCTH NPSMBIX B IPOCTPAHCTBE. 2
35. 9 [Ipu3Hak napajiaesbHOCTH MJIOCKOCTEN. 1
36. 9 OpTOroHaJIbHOE MPOCKTUPOBAHMUE. 1
37. 9 PaccrosiHne Mexny purypamu u napajuieabHOCTb. 1
38. 9 Cdepa u map. 2
39. 9 Hunuunp. 2
40. 9 Konyc. 2
41. 11 Bennkue yueHble MATEMATUKU U UX OTKPBITUSA 22
42. 12 OCHOBHBIE METOJIbl MATEMATUKHU 22
O01mmii 00beM, yac 300

6. YHEBHO-METOAUYECKOE n NHOOPMAIIMOHHOE OBECIIEYEHHME

JUCIATLITAHBI

1.

6.1. OcHoBHas qUTEpaTypa

Anrebpa n Hayaia Maremarndeckoro ananusa 10-11 kmaccer : yue6nuk / . A. Anumos, 0. M.
Komsirun, M. B. TkaueBa [u ap.]. —10-e u3n., crep. — Mocksa : Ilpocsemenue,2022. - 463c. -
ISBN 978-5-09-087759=6. — TekcT : HEMOCPEACTBEHHBIA.

Anrebpa u Havyana marematudeckoro ananuza 10-11 kmaccsl : yue6nuk / I11I. A. Anmumos, FO. M.
Komsirun, M. B. Tkauesa [u ap.]. —9-e u3n. — Mocksa : [Ipocsemienne,2021. - 463c. - ISBN 978-
5-09-077925-8. — TekcT : HENOCPEACTBEHHBII.

. AnreOpa u Havanma matematudeckoro aHanmu3a 10-11 kmaccsr : yueonuk / 1. A. Anumos, 10. M.

Komsirun, M. B. TkaueBa [u ap.]. — 8-e uza. — Mocksa : [Ipocsemenne,2020. - 463c. - ISBN 978-
5-09-074197-2. — Tekct : HEMOCPEACTBEHHBIM.

Anrebpa u Hauana Matemarndeckoro aHanuza 10-11 kmaccer : yueOnuk / I1I. A. Anumos, FO. M.
Komsirun, M. B. TkaueBa [u ap.]. — 7-e u3na. — Mocksa : Ilpocsemenne,2019.- 463c. - ISBN
978-5-09-071729-8. — TekcT : HENOCPEACTBEHHBIN.

. AnreOpa u Havanma matematudeckoro aHanm3a 10-11 kmaccsr : yueonuk / 1. A. Anumos, 10. M.

Konsirun, M. B. TkaueBa [u ap.]. — 5-e uza. -

MockBa : IlpocBenienune,2018.- 463c. - ISBN 978-5-09-055083-3. — Tekct
HEINOCPEACTBECHHBIN.

I'eomerpus 10-11 xnaccer : yueOnuk. JI.C. AtanacsH, B.®. byry3os, C.b.Kagomues [ u np.]. —
10-e u3n., crep. — Mocksa : IIpocsemenue, 2022. — 287 c. - ISBN 978-5-09-087645-2. — Tekcr :
HEMOCPEICTBEHHBIN.

I'eometpus 10-11 xmaccest : yuebnuk / JI. C. Aranacsia, B. @. byrysos, C. b. Kagomues[ u ap/]. —
9-e u3n. — Mockasa : [Ipocsemenne, 2021. —287c¢. - ISBN 978-5-09-078569-3. — Tekcr :
HEINOCPEACTBECHHBIMN.
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9. Teomerpus 10-11 kmaccer : yuebnuk / JI .C. Atanacsn, B. @. byry3os, C.b. Kagomues[ u ap.]. —
8-e u3a. — Mockaa : [Ipocsemienue, 2020. — 287¢. - ISBN 978-5-09-073883-5. — Tekcr :
HEIOCPEACTBECHHBIMN.

10. 'eometpust 10-11 kmacest : yue6nuk / JI. C. Atanacsn, B. ®@. byry3os, C. b. Kagomues [u np.]. -
6-e u3a. — Mockaa : [Ipocsemenune, 2019. — 255 c. - ISBN 978-5-09-069782-8. — Tekcr :
HEMOCPEICTBEHHBIN

11. 'eomerpus 10-11 kmaccst : yueonuk / JI. C. Aranacsan, B. @. byryzos, C. b. Kagomies [u ap]. -

5-e u3a. — Mockaa : [Ipocsemenune, 2018. — 255 c. - ISBN 978-5-09-053287-7. — Tekcr :
HEINOCPEACTBECHHBIM.

6.2. lonotHUTEIbHAS JIUTEPATYPA
1. boromonoB, H.B. Anrebpa u Hayasia aHanmu3a: YydeOHOe mocoOHWe ISl  CpPEeTHEro

npodeccuonansHoro obpasoBanus/ H. B. boromonoB. — MockBa : U3zmatensctBo HOpaiiT,
2023. — 240 c. — (IIpodeccuonanpHoe obpazoBanue). — ISBN 978-5-534-09525-8. — Teker :
NeKTpoHHBIH  //  OOpaszoBarenbHass  minardgopma  FOpaiit [caiiT]. = —  URL:

https://urait.ru/bcode/511954.

2. TyceB, B. A. T'eomerpus : yuebHOe mocobue JUIsl cpeHero npodeccuoHaaIbHOro 00pa3oBaHus /
B. A.T'yceB, WU.b. KoxyxoB, A.A.IIpokodpreB.— 2-¢ wu3a., ucnp. U jgom. — MoOCKBa :
NznarensctBo FOpaiit, 2023. — 280 c. — (IIpodeccuonanproe obpazosanue). — ISBN 978-5-
534-08897-7. — Texkct : anextponnsii // ObpazoBarenbHas miaatdopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/517007.

6.3. IIporpammHoe o0ecnieyenune
-  MicrosoftWindows
— MicrosoftOffice

6.4. bazpl OaHHBIX, WHPOPMANMOHHO-CIIPABOYHBbIE H MOUCKOBbIe cucTeMbl, WUHTepHeT-
pecypchl
HNupopmaniuoHHbIE CIPABOYHbIE CHCTEMbI
CnpaBouno-npaBoBas cucrema «Koncynsrantlimocy — http://www.consultant.ru/
Iouckogvle cucmemvl
[Touckoas cucrema Google — https://www.google.ru/
[Touckonas cucrema Yandex — https://www.yandex.ru
[TouckoBas cuctema Rambler — http://www.rambler.ru
HNuTepHeT-pecypcebl
Enunas xomnekuus udpoBbIx 00pa3oBaTeNbHBIX pecypcoB - http://school-collection.edu.ru/
OnexkrpoHHas oubnuoreka «Bce yueOnukm» - http://www.vse-ychebniki.ru/
Hudposoii obpazoBarenbubiii pecypc IPRsmarty - http://www.iprbookshop.ru/
Hayunas snextponHast 6ubiamorexa - http://www.elibrary.ru/
[TopTanm OTKpBITHIX TaHHBIX — https://data.gov.ru/
Hayunas snextponnas 6ubnuoreka «Knbepnenunkay - http://cyberleninka.ru/
Hanmonansnas Dnexrponnas budmmorexka (HOb)- https://rusneb.ru

7T.MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCHUIIJINHBI

Jlnst peasin3aluy IUCIUILIMHBI TpeOyeTcs cleyroliee MaTepraIbHO-TEXHIYECKOe 00ecIIeYeHue:

—IUId TPOBEJCHUS JICKIMH, YPOKOB - ayIUTOpHUs, YKOMIUICKTOBAaHHAs CIICIHATHM3UPOBAHHOM
MeOeNbI0 U TEXHUYECKUMU CPEICTBAaMH 00ydeHus: yueOHast MeOelnb, SKpaH, IPOEKTOp, KOMIBIOTED;

—JUTs TIPOBE/ICHUSI CEMUHAPOB - ayIUTOPHUS, YKOMILICKTOBAaHHAS CHEINAIN3UPOBAHHON MEOEIbIo U
TEXHUYECKUMH CPEICTBAMHU OOyUeHUs: yueOHast MeOeb, SKpaH, MPOEKTOP, KOMITLIOTEP;
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—JI1  TIPOBEICHMsS  IPYNIOBBIX  KOHCYJIbTAlMM -  ayAUTOPHUS,  YKOMILJIEKTOBAaHHAs
CHEIUaTU3UPOBAHHON MEOENIbI0 W TEXHUYECKUMHU CpEACTBAMU OOydeHHUs: ydeOHas MeOenb, JKpaH,
MIPOEKTOP, KOMITBLIOTEP;

—IUTsl CAMOCTOSITEIEHOM paboThI - OMOIMOTEKa, YNTAITFHBIN 3411 C BBIXOJIOM B ceTh MIHTEpHET;

—JI1 NPOBEACHUS TEKYLIEr0o KOHTPOJII M IIPOMEXKYTOUHOM arTecTalud - ayJIuTOpHus,
YKOMITJICKTOBAaHHAsI CIECIMATH3HPOBAHHON MeOENbI0 U TEXHUYECKHUMHU CPEIICTBAMH OOy4YeHHs: ydeOHas
Me0elb, IKpaH, TPOEKTOp, KOMIIBIOTED.

8. OCOBEHHOCTH OCBOEHUs JUCHUIIJIMHBI JINIIAMUA C OI'PAHUYEHHBIMHU
BO3MOKHOCTSAMMU 310POBbS

OOyuaronmmMcess ¢ OrpaHUYEHHBIMH BO3MOXHOCTSIMH 3/I0POBBSI TPEAOCTABISIOTCS CIICIUAbHBIC
y4eOHHKH, y4eOHbIe TIOCOOWS M IMIAKTUYECKHE MaTepUalbl, CHEIHaIbHbIE TEXHUYECKHE CpPEACTBa
0o0y4eHHs KOJUIGKTMBHOTO U WHIMBHMIYaJbHOTO IIOJIb30BAHMs, YCIYTH AacCUCTEHTa (ThIOTOpA),
OKa3bIBAIONICTO  OOYYArOIIUMCS ~ HEOOXOAMMYIO  TEXHHUYECKYI0 TOMOINb, a TakkKe YCIyrH
CYpAONEPEBOTUUKOB U THGIOCYpAONEepeBOIUNKOB. Opranusanus o00ecrednBaeT TNeYaTHBIMU W/WIH
AJIEKTPOHHBIMU 00pa30BaTENFHBIMU pecypcaMu B (opMax, aJanTHPOBaHHBIX K OTPAaHHUYCHHSM WX
3JI0POBBSL.

OcBoeHME TUCHUIUIMHBI OOYYAIOIIMMHUCS C OTPAaHMYCHHBIMH BO3MOKHOCTSIMH 3/I0POBBSI MOXKET
OBITH OPraHU30BAaHO COBMECTHO C JPYTUMHU O00YYAIOLIMMHUCS, a TAKXKE B OTJCIBHBIX TPYIIIax.

OcBoeHHE JUCHUIUIMHBI OOYYArOIIMMHUCS C OTPAHUYCHHBIMH BO3MOXKHOCTSIMH  3JIOPOBBSI
OCYLIECTBISIETCS C  y4YeTOM OCOOEHHOCTEH  NCHUXO(U3MUYECKOTO  pa3BUTHUS, HHIWBUAYaATbHBIX
BO3MOYKHOCTEH U COCTOSIHUS 370POBBSI.

B mensx noCcTymHOCTHM MOJydeHHs! BBICHIETO OOpa3oBaHHs IO 00pa3oBaTeNbHON mporpamme
JMIIAMHU C OTPAaHMYCHHBIMH BO3MOYKHOCTSIMH 3/I0POBBSI IPH OCBOCHUH TUCIIUIUTHHBI 00€CTICUNBACTCS:

1) st U1 ¢ OTpaHUYEHHBIMU BO3MOYKHOCTSIMHU 37I0POBbSI IO 3PEHHUIO:

— MPUCYTCTBHE THIOTOPA, OKA3BIBAIOIINH CTYICHTY HEOOXOAMMYIO TEXHUYECKYIO TIOMOIIbh C YIETOM
WH/IMBUIYAIbHBIX OCOOEHHOCTEH (IOMOraer 3aHsATh paboyee MeCTO, MEPeIBUraThCs, MPOYUTATh U
oopMuTh 3a1aHUE, B TOM YHUCIIC, 3AITMCHIBAsK 11O/ AUKTOBKY),

— IMUCbMEHHBIC 33/1aHUS, a TaKKe HHCTPYKLUUU O TMOPSAJKE HUX BBIMOJIHEHUS O(OPMISIOTCS
YBEIMYCHHBIM HIPHUPTOM,

— clieruagbHble y4eOHUKHU, YUeOHBIE TTOCOOUS M JUIAKTUYECKUE MaTepHalibl (MMEIOIe KPYIHbIH
mpudT WK ayanodaiiis),

— UH/IMBU]IyaJbHOE paBHOMEpHOE ocBeleHne He meHee 300 mrokc,

— Ipu HEOOXOAMMOCTH CTYACHTY JJIsi BBINIOJHECHUS 3aJaHWsl TPEAOCTABISIETCS YBEIUYHBAIOIICE
YCTPOWCTBO;

2) Anst I ¢ OTPAHUYCHHBIMU BO3MOKHOCTSIMU 3JIOPOBBS IO CIIYXY:

— MIPUCYTCTBUE ACCUCTEHTA, OKa3bIBAIOLINI CTYACHTY HEOOXOIUMYI0 TEXHHUYECKYI0 MOMOIIb C
YYETOM MHIWBUIYAIBHBIX OCOOECHHOCTEH (TIoMoraeT 3aHsATh pabouee MeCTo, MepEIBUTaThCsl, IIPOYUTATh
1 0(hOpMUTH 3a/1aHKE, B TOM YHUCIIE, 3aIUCHIBAs O] IUKTOBKY),

— obecreunBaeTCsl HAIMYKME 3BYKOYCHIIMBAIONICH ammapaTypbl KOJUIEKTUBHOTO TOJIb30BAHUS, MPH
HE00X0AMMOCTH 00yUaroeMycst MpeAoCTaBIsAETCS 3BYKOYCHIIMBAIOIIAs anmaparypa WHAUBHYaTbHOTO
MIOJIb30BAHHS;

— obecrieunBaeTCs HaAJICKAITMMU 3BYKOBBIMHU CPEICTBAMH BOCIIPOM3BEACHUS HH(OpMaIuy;

3) s TUI ¢ OTPAaHWYCHHBIMH BO3MOKHOCTSIMH 3/I0POBBSI, HMMEIONIMX HAPYIICHUS OIIOPHO-
JBUTATEIHLHOTO arlapara:

— MAChMEHHBIE 33J]aHHS BBITIOJTHIIOTCS Ha KOMITBIOTEPE CO CIEIHATU3UPOBAHHBIM MPOTPAMMHBIM
o0ecreYeHrneM UM HaJJUKTOBBIBAIOTCS THIOTOPY;

— T10 JKEJIaHUI0 00YJarOIIETr0oCs 3a/IJaHMsI MOTYT BBITIOJHATHCS B YCTHOH (hopme.
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[IporpamMma cocTaBieHa B COOTBETCTBUU C TpeOoBaHusmu DeaeparbHOr0 TOCYAapCTBEHHOTO
00pa3oBaTeNbHOTO CTaHAApTa CpeaHero oodmero oOpazoBanus, yTB. I[lpukazom MuHucrepcTBa
obpaszoBanus u Hayku PO ot 17.05.2012 r. Ne 413 u OOIL.
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