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PaGouast mporpamma ydeOHON NUCHMIUIMHBI pa3paboTaHa Ha OCHOBE NMPUMEPHON MPOTrpaMMBbl
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npodeccuonanibHoro oopazoBanuss PI'AY «OUPO» u pexomeHaoBaHA I peaTH3allud OCHOBHOM
npodeccnoHanbHON oOpa3oBarenbHOM nporpaMmel CITO Ha 6a3e ocHOBHOTO 00IIEro 00pa3oBaHHA C
MOJTy4eHUEM cpenHero obmiero odpaszoBanus. [Ipotokonr Ne 2 ot 26.03. 2015 1. ¢ UBMEHEHUsIMUA OT
2017 r.), yaebnoro miana no cneruanbHocTsMm CIIO (TITICC3)..

Opranusanus-pa3paboTuuk: ['ocynapcTBEHHOE aBTOHOMHOE NPOQECCHOHATBHOE O00pa3oBaTEIbHOE
yupexjenue «bpaTckuii uHAYCTpHUaIbHO-MeTAILTyprudeckuii TexHukyM» (I'AIIOY BpIMT).
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NMNOACHUTEJIBHAS 3AIINCKA

[Iporpamma oOmieo0pa3oBaTenbHOM yueOHOW JUCHUIUIMHA MareMmatuka
(Brirovasi anreOpy M Hayalla MaTeMaTHYECKOrO aHajn3a; TeoMEeTpuIo) (Jaiee —
«MatemaTHka») npeIHa3HaueHa IS N3y4CHUs MaTeMaTUKU B
npodeccHoHaNBHBIX 0OpazoBarenbHBIX opraHm3amusax CIIO, peanu3yrommx
00pa3oBaTeNbHYI0 TPOTpaMMy CpeaHEero ooOmero oOpa3oBaHUS B Ipeaesiax
OCBOGHHUSI OCHOBHOHM TMpodeccrnoHanbHoil oOpa3oBaTenbHoil mporpammer CIIO
(OINIOIT CIIO) na 06a3e OCHOBHOIO OOIIEro oOpa3oBaHUsA MPHU TMOATOTOBKE
KBaJIM()ULIMPOBAHHBIX Pab0OUMX, CITyKaIHUX.

[Iporpamma pa3paboTaHa Ha OCHOBE MPUMEPHON MpPOrpaMMbl U B
COOTBETCTBUU ¢ PexoMeHmanusMu 1o opraHu3aluy MoJIy4eHUs CPETHET0 00IIero
oOpa3oBaHHMsl B TIpeleiax OCBOCHHS OOpa30BATENbHBIX MPOTPAMM CPEIHETO
npodecCHOHAILHOTO 00pa3oBaHMsl Ha 0a3e OCHOBHOTO OO0IIero oOpa3oBaHUsl, C
ydeToM TpeOoBaHui  (emeparbHBIX TOCYJAPCTBEHHBIX  00pa30BaTEIbHBIX
CTaHIAapPTOB M TMOJy4aeMOW CIEHUATbHOCTH WA CIEUUATbHOCTH CPEIHEro
npodeccuoHansHOr0 oOpa3oBaHus (MUCbMO JlemaprameHTa TOCYIapCTBEHHON
MOJMTUKKA B cdepe moarotroBku padouux kajapos u 1O Munobpuayku Poccuu
ot 17.03.2015 Ne 06-259).

Copepxxanne mnporpamMmbl «MaremMaTHKa» HampaBiIeHO Ha JOCTHXKEHUE
CIICIYIOIINX LeJIen:

. obecrieueHrss CHOPMHUPOBAHHOCTH TPEACTABICHUH O COIHUAIBHBIX,
KyJbTYPHBIX U UCTOPUUYECKHUX (DAKTOpAX CTAHOBJICHUS] MATEMATHKU;

. obecrnieueHnst C(HOPMHUPOBAHHOCTH JIOTHYECKOTO, aJTOPUTMHUYECKOTO
¥ MaTeMaTUYECKOTO MBIIUICHUS;

. oOecrnieueHnuss CPOPMUPOBAHHOCTH YMEHUH MPUMEHSTHh MOIYyYCHHBIC
3HAHWS MPU PEIICHUH PA3IMYHBIX 33]1a4;

. obecrieuenrst cHOPMUPOBAHHOCTH TPEICTABIICHUNA O MaTEMAaTHUKE KaK
4acTH  OOIIEUYETIOBEYECKON  KyJIbTYpbl, YHUBEPCAIBHOM  SI3bIKE  HAYKH,
TI03BOJISAOIIEM OIMHUCHIBATH M U3y4YaTh PEATbHBIE TPOIIECCHI U SIBICHU.

B nporpammy BKITIOYEHO cOjiepKaHUE, HampaBlieHHOE Ha (JOPMHUPOBAHHE Y
CTYJIEHTOB KOMIIETCHIIMA, HEOOXOAMMBIX sl KadecTBeHHOTO ocBoeHms OITOIT
CIIO nHa 6a3e OCHOBHOTrO 00IIEro 0Opa30BaHMsI C MOJIYYEHUEM CPEIHEro oOIIero

00pa3oBaHUs —POTPAMMBI MOJITOTOBKH crieliuaauctoB cpeaHero 38eHa (IITICC3).
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OBIIASI XAPAKTEPUCTHUKA YYEFHOM JUCIUILIAHBI

MaTteMaTuka(BKJIIOYAs AJIre0py M HAYAIa MATEMATHYECKOI0 AaHAJIU3a;
reoMeTpHIo)

Matematuka  sBisieTcss  (yHIaMEHTalIbHON  0O0IIeo0pa3oBaTeabHON
JUCHUIUIMHOM €O  CIIOKHUBLIUMCS YCTOMYMBBIM COJEpXKAHUEM U  OOUIUMU
TpeOOBAHMSIMU K MTOATOTOBKE 00YJaIONTUXCS.

B npodeccnonanbHbix 00pa30BaTENbHBIX OPraHU3ANUAX, PEATU3YIOIINX
00pa3oBaTeNbHyI0 TPOTrpaMMy CpeaHEero ooOmero oOpa3oBaHUS B Ipeaesiax
ocoeHust OIIOIT CIIO na 6a3e OCHOBHOro o0OIIero 00Opa3oBaHMs, H3YUYCHUE
MaT€MaTUKH HMMEET CBOM OCOOCHHOCTH B 3aBUCUMOCTH OT Mpoduis
npodheCCHOHAIBHOTO 00pa30BaHUs.

[Ipu ocBoenuu creuuansHocT CIIO TexHuueckoro mpoduiisi MaTeMaTuka
uzydyaercss Oojiee yriyOJieHHO, Kak TpoduiabHas ydyeOHas JUCIUIUIMHA,
YYUTHIBAIOIIAS CIETIU(PUKY OCBANBAEMOM CIEITUATBLHOCTH.

OOmme 1enu W3yYeHHWs] MATEMATHKH TPATUIIMOHHO  PEAM3YIOTCS B
YeThIpEX HAMpaBlIEHUSIX — o0mlee mnpeacTaBieHue o0 HuIesX M METolax
MaTE€MaTUKH, WHTEUIEKTYaJbHOE  pa3BUTHE, OBJIAJICHUE  HEOOXOJUMBIMU
KOHKPETHBIMU 3HAHUSIMU U YMEHUSIMH, BOCTIMTATENILHOE BO3/ICHCTBUE.

Jiis TexHudeckoro mpoduias MNpodecCHOHANbHOTO 00pa30BaHUA BHIOOD
Hejaeil cMemaercs B MParMaTUYECKOM HAINpaBIECHUHU, MPEaycMaTpUBAIOLIEM
YCWICHHE M PACIIMPEHUE MPUKIAAHOTO XapakTepa HW3Y4YEHUs MAaTeMaTHKU;
MIPEUMYIIECTBEHHOW OPUEHTAllMM Ha AJITOPUTMUYECKHUN CTUJIb ITO3HABATEIbHOU
NEeSATETbHOCTH.

N3ydenne mareMatuku Kak mpoduIbHOM 00I1eo0pa3oBaTeabHON yueOHOM
JUCHUIUIMHBI,  YYUTHIBAIOLIEH  CHEUM(PUKY  OCBAUBAEMBIX  CTYJEHTaMU
creuuanpaoctet CIIO, oOecneunBaeTcs:

- BBIOOPOM Pa3JIMYHBIX MTOAXOA0B K BBEJICHUIO OCHOBHBIX MMOHSATHUH;

- dbopMHpOBaHUEM CHUCTEMbl YYEOHBIX 3aJaHul, O00ECHeYHBAIOIIUX
3¢ (HEKTUBHOE OCYIIECTBICHUE BRIOPAHHBIX IEJIEBBIX YCTAHOBOK;

- oborameHneM CIeKTpa CTHIeH Y4eOHOW JesATENhbHOCTH 3a CUeT
COTJIACOBAHUS C BEAYIIUMHU JEATEILHOCTHBIMA XapaKTEPUCTUKAMH BBIOpAHHOM
CIIEIUATLHOCTH.

[IpodunbHas cocrapusiiomas OTpakaeTcs B TPeOOBAaHUAX K MOJATOTOBKE
0o0yyJaroumxcs B 4acTu:

- 001elt CHCTeMBbI 3HAHUMN: COMIePKATEeIIbHBIE MPUMEPHI UCITOJIH30BAHUS

MaTeMaTHYECKUX UJIeH U METOJOB B MPO(ecCHOHANBHOI 1eATEeIbHOCTH;
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— YMEHHMI: pa3iuuue B YpPOBHE TpeOOBaHUN K  CIOXKHOCTHU

MNPHUMCHSACMBIX aJITOPUTMOB;

- PAKTHYECKOT0 UCTIOIb30BaHUS MPUOOPETEHHBIX 3HAHUM U YMEHU:
UHAMBUIYAJIBHOTO Y4Y€OHOI'O OMNbITa B IOCTPOECHUU MATEMATHUUYECKUX MOJEIIEH,

BBITNIOJIHEHUH HUCCIIEI0BATEIbCKUX IIPOEKTOB.

Peanuzamus cogepxaHusi y4eOHOM  OUCHUIUIMHBI ~OPUEHTUPYET Ha
OPUOPUTETHYIO POJIb  IPOLECCYAIbHBIX XapaKTEpUCTUK Y4eOHOH paloThl,
3aBUCSIIMX OT NMpoduiiss NpohecCHOHATBHOrO 00pa30BaHUs, MOIYYEHHs ONbITa
UCIIOJIb30BAaHUSI MATEMATHKU B COJIEPXKATEIbHBIX M MPOPECCHOHATBHO 3HAYMMBIX
CUTyallMsiX TIO0 CpaBHEHUI0 C (HOPMaJbHO-YPOBHEBBIMH PE3YyIbTATUBHBIMU
XapaKTepUCTHKAMHU 00yUYEHUSI.

Conepxxanne  y4eOHOM AMCLUMIUIMHBI Pa3pabOTaHO B COOTBETCTBUU C
OCHOBHBIMU COZIEpKATEIbHBIMU JTUHUSIMHU 00YYEHHsI MAaTEMAaTHKE:

— anreOpanyeckasi JIMHUS, BKJIIOYAIOIIAs CUCTEMAaTU3alliI0 CBEACHUN O
YucaxX; U3yuyeHUE HOBBIX M 0000IIEHNE paHee U3yUEHHBIX olepaluil (Bo3Be1eHNe
B CTENEHb, M3BJCUECHUE KOpHS, JorapuMupoBaHUE, CUHYC, KOCHUHYC, TaHTEHC,
KOTaHT€HC U OOpaTHBIC K HUM); U3yYEHHE HOBBIX BHJIOB UMCJIOBBIX BBIPAXKCHUHN U
(opMyJI; COBEpPUIEHCTBOBAHHWE IPAKTHUYECKUX HABBIKOB M BBIYHMCIUTEIIBHOM
KyJIbTYpbl, pacIIUPEHHE U COBEPILICHCTBOBAaHHE alreOpandyeckoro amnmapara,
c(OpPMHUPOBAHHOTO B OCHOBHOM IIKOJIE, W €ro NPUMEHEHHE K PELICHUIO
MaTEeMaTHUYECKUX U MPUKJIAJHbIX 33/]a4;

— TEOPETUKO-PYHKIIMOHAIbHASI JIMHUSA, BKJIIOYAIOIAs CUCTEMAaTU3aLUIO
U pPACIIUPEHHE CBEIECHUN O (QYHKIMIX, COBEPLICHCTBOBAHHUE TpaPUUECKUX
YMEHUM; 3HAKOMCTBO C OCHOBHBIMM HJE€AMH W METOJAMHU MaTEMaTHYECKOIO
aHalM3a B OOBEME, MO3BOJIAIOIIEM HCCIEA0BAaTh AJIEMEHTapHble (QPYHKIMH U
pelmarh MNpPOCTEUIINE T'e€OMETPUYECKHe, (PU3NYECKUE W JIpyrue IpPHUKIaIHbIE
3aJa4y;

— JUHUS YpaBHEHUH W HEPABEHCTB, OCHOBAaHHAs HA IOCTPOCHHUHU H
UCCIIEIOBAaHUHM MaTEMaTHUYECKUX MOJENIEH, MEePECeKaroascs ¢ anredpandeckon u
TEOPETUKO-QYHKIIMOHAIBHON  JMHMSMM M BKIIOYAIOLas  pa3BUTUE U
COBEpLICHCTBOBAHUE TEXHUKHU alreOpandyeckux MpeoOpa3oBaHUM IJs peleHUs
ypaBHEHUN, HEPABEHCTB U CHUCTEM; (POpMHpOBaHHE CIOCOOHOCTH CTPOUTH U
UCCJIENOBATh MPOCTEUIINE MATEMATUUECKUE MOJEIN MPU PEIICHUHA MPUKIATHBIX
3aj]1a4, 3a7a4 U3 CMEXHBIX U CHELUAIbHBIX TUCIUILINH;

— reoMeTpUYecKas JIMHUS, BKIIIOYAIOLIAsl HaIJIAHbIE MPEJCTABICHUS O

IPOCTPAHCTBEHHBIX (PUTypax M U3y4YE€HHE UX CBOMCTB, (POPMUPOBAHUE U PA3BUTHE
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MPOCTPAHCTBEHHOTO  BOOOpaKEHMS, PA3BUTHE CIIOCOOOB TE€OMETPUUYECKUX

U3MEpPEHUM, KOOPAMHATHOTO W  BEKTOPHOIO  METOJIOB Il  pelIeHUs
MaTEMaTUYECKUX U TPUKIIATHBIX 33/1a4;

- CTOXaCTUYECKasl JTMHUS, OCHOBAaHHAs HA Pa3BUTUU KOMOMHATOPHBIX
YMEHUH, TPEACTaBICHUN O BEPOATHOCTHO-CTATUCTUYECKUX 3aKOHOMEPHOCTSX
OKPYIKaIOIIEro MHpA.

B TematnyeckoM miiaHe mporpaMmbl y4eOHBI Martepuan MpeCcTaBiIeH B
dbopMe dYepenyromerocs pa3BEepPThIBAHUS OCHOBHBIX COJIEPIKATEIBHBIX JTHHUI
(anreOpanueckasi, TEOPETHKO-(PYHKIIMOHANIbHAS, YypaBHEHUH ¥ HEPABEHCTB,
reOMETpUYECKas, CTOXaCTHUYECKas), YTO MO3BOJISIET TMOKO MCIOJIb30BaTh HUX
pPacoyIOKEHUE M B3aUMOCBSI3b, COCTABJIATH paOOuMil KaJeHIApHBIM IJIaH, 10
pa3HOMYy depenys Yy4deOHbIe TeMmbl (TJIaBbl ydeOHWKA), YYHUTHIBasS MPOGUIh
npodeccHoHaTbHOTO 00pa3oBaHus, CHENU(UKY OCBAaMBAaEMOW CIIEIIMATLHOCTH
CIIO, rnyOuHY wu3y4YeHHs Marepuana, YpPOBEHb MOJATOTOBKM CTYAEHTOB IIO
MaTeMaTHUKe.

N3yuenune o6meoOpazoBaTeIbHON yUeOHOM AUCHUILIMHBI «MartemaTuka»
3aBepIlaeTcs MoJIBeIECHUEM UTOTOB B (hOpMe HK3aMEHa B paMKax MPOMEKYTOUYHON
aTTeCTallMM CTyJEHTOB B mpouecce ocBoeHuss ocHoBHoM OIIOII CIIO ¢
noJlyuyeHueM cpeanero oomiero oopazosanus (IITICC3).
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MECTO YUYEBHOMH JUCHUIIJIMHBI B YYEFHOM ILJIAHE

VYyebnas mucrurumHa «Martematuka» — SBISETCS YYEOHBIM MPEIMETOM
oOs3aTenpHOM TpeameTHOW obOmactu «Martematuka u uHpopmatuka» DI'OC
CcpemHero o0Iero oopa3oBaHuUs.

VuebHast nucuuiuiiHa «MaTeMaTuka» u3ydaeTcs B 001Ie00pa3oBaTeIbHOM
ukie yueOnoro miana OIIOIT CIIO na 6a3e 0CHOBHOTO 00IIET0 00pa30BaHUs C
noJlyuyeHueM cpeanero ooiiero oopazosanus (IITICC3).

B yueOnbix mmanax [MTICC3 yueOHas nucuuminHa «MaTeMaTuka» BXOIUT
B COCTaB 00IMX 00111e00pa30BaTEIbHBIX YUEOHBIX TUCIHUIUINH, POPMUPYEMBIX U3
oOsi3atenpHBIX TpeaMeTHbIx obmacteit @I'OC cpeanero obmiero odpa3oBaHus,

115t mpodeccuii CITO TexHuueckoro npoduiis npodecCuoHaIbHOr0 00pa3oBaHuUs.

PE3YJbTATHI OCBOEHUA YYEBHOM JUCHUILJIAHBI

OcBoenue COZIepIKaHUS yaeOHOMI JTUCLIMILINHBI «MaremaTuka»
oOecrieynBaeT  JOCTIDKEHHE CTyIGCHTAaMHU  CJCAYIOIIUX  Pe3)ibmanog:

JUYHOCHIHBLX:

. chOPMUPOBAHHOCTh  TPEACTABICHHA O  MaTeMaTUKE  Kak
YHUBEPCAIBHOM S3bIKE€ HAYKH, CPEICTBE MOJEIUPOBAHUS SIBJICHUN U MPOIECCOB,

00 uIesx U MeToaX MaTEMATUKHU;

. NOHMMAHUE 3HAYMMOCTH MATEMATUKU MJi1 HAyYHO-TEXHHUYECKOIO
nporpecca, CGOPMHPOBAHHOCTh OTHOIIEHHWS K MAaTeMaTHKE KaK K dYacTh
0011IeUesIOBEUeCKON  KYyJIbTyphl 4Ye€pe3 3HAKOMCTBO C HCTOPUEH pPa3BUTHS
MaTeMaTHKH, BOJIOIMEH MaTeMAaTHUECKUX UJICH;

. pa3BuTHE JIOTUYECKOTO MBIIILICHHUS, MPOCTPAHCTBEHHOTO
BOOOpaXEHUSI, ANTOPUTMUYECKON KYJIbTYPhl, KPUTUYHOCTH MBIIIUICHHUS HA YPOBHE,
HeoOxomuMoM s Oyaymiedd  mpodeCCHOHANBHOM — JACSITENIbHOCTH, IS

IMPOAOIDKCHHUA O6paBOBaHI/I}I )41 CaMOO6paBOBaHI/I}I;

. OBJIaJICHHE MaTEMaTUYECKUMHU  3HAHUSIMHU U YMEHUSIMH,
HEOOXOJAMMBIMU B TOBCEIHEBHOW  JKM3HH, [JII  OCBOEHHUS  CMEXKHBIX
€CTECTBEHHOHAYYHBIX JUCIUIUIMH U TUCIUIIINH MPOo(eCCUOHATBHOTO IHUKJIA, IS
MOJIy4eHUs 00pa3oBaHMs B  00JacTsAX, HE TpeOyromux  yriayOaeHHON

MaTeMaTHUYECKOM IIOAT'OTOBKH,
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° TOTOBHOCTH M CIIOCOOHOCTH K o6pa3013aH1/1}0, B TOM YHCIIC

caM000Opa30BaHNIO, HAa MPOTSHKEHUU BCEH JKM3HM; CO3HATEIBHOE OTHOILIEHUE K
HENPEPHIBHOMY OOpa30BaHUIO KaK YCJIOBHUIO YCIEIIHOW Mpo(eCcCHOHANBHOU U
OOLIECTBEHHOM AESITEIbHOCTH;

. TOTOBHOCTh U CIIOCOOHOCTh K CaMOCTOSITEJIbHOM, TBOPUYECKOH U
OTBETCTBEHHOM JEATEIBHOCTH;

. FOTOBHOCTh K  KOJJIEKTUBHOM  paboTe, COTPYIAHHUYECTBY  CO
CBEPCTHHKaMM B  00pa3oBaTelbHOM, OOLIECTBEHHO IIOJIE3HOH,  y4eOHO-
MCCIIEI0BATEIBbCKOM, POEKTHOM U IPYTUX BUAAX AEATENBHOCTH;

. OTHOIIEHHE K MPOGECCHOHATBHON NEATENbHOCTH KaK BO3MOXKHOCTHU
ydyacTusi B pEHIEHMH  JIMYHBIX,  OOIECTBEHHBIX,  T'OCYJapPCTBEHHBIX,

00IIIeHAITMOHATIBHBIX MPOOJIEM;

mem anpe@memublx:
. YMCHHUC CaMOCTOATCIBHO OHNPCACIIATL HCJIM  JCATCIBbHOCTH U
COCTaBJIATDH I1JIaHbI ACATCIBbHOCTH, CaMOCTOATCIIBHO OCYHICCTBJIATD,

KOHTPOJIMPOBATHh U KOPPEKTUPOBATH JIEATEIHHOCTh; UCTIOJIB30BATh BCE BO3MOYKHBIC
pecypchl ISl JAOCTH)KCHHS TIOCTaBJICHHBIX IIeNIed W peai3aliy  TUIAHOB
JeSITEIIbHOCTH;, BBIOMPATH YCIICITHBIE CTPATETHH B PA3IMUHBIX CUTYAIUAX;

. yYMEHHE NPOAYKTUBHO OOIIATHCA M B3aHMMOJECHCTBOBATH B MPOIIECCE
COBMECTHOM  NI€ATENbHOCTH, YYHUTHIBATh TMO3HUIUUA JAPYTUX  YYaCTHHUKOB
NS TENbHOCTH, 3G ()EKTUBHO pa3pemiaTb KOH(PIUKTHI;

. BJIa/ICHHE HABBIKAMH TIO3HABATENIbHOM, yueOHO-UCCIIE0BATEIbCKOM 1
IPOEKTHOHN JAESITeNbHOCTH, HABbIKAMHU pa3pellieHus MpoOjeM; CHOCOOHOCTh U
TOTOBHOCTh K CaMOCTOSITEIBHOMY IIOMCKY METOJOB pEIICHUS MPAKTHUYSCKUX
3a7a4, IPUMEHEHHUIO Pa3IMYHBIX METOOB MO3HAHUS;

= TOTOBHOCTh U CIIOCOOHOCTH K CaMOCTOSITEIbHON WH(OpPMaAImOHHO-
MO3HABATEJIbHOM JAEATEIbHOCTH, BKIIIOUAsi YMEHHE OPHUEHTUPOBATHCS B PA3IUYHBIX
UCTOYHUKAX WH(MOpPMAIMKA, KPUTHYECKA OICHWBAaTh M WHTEPIPETUPOBATH
uHGbOpPMAIIMIO, TOTYYAEMYIO U3 PA3TUYHBIX HCTOUHUKOB;

. BJIaJICHUE S3BIKOBBIMU CPEICTBAMHU, YMEHHE SICHO, JOTUYHO U TOYHO
U3JIaraTh CBOIO TOUYKY 3PEHHUS, UCTIOIB30BaTh a/ICKBATHBIC SI3BIKOBBIE CPENICTBA;

. BJIaJICHWE HABBIKAMHU TO3HABATEIbHON pediekcnyd Kak OCO3HAHUS
COBEpIIaeMbIX JEHCTBUI M MBICIUTENIBHBIX TPOIECCOB, WX pPE3yIbTaTOB U
OCHOBaHUM, IPAHUL] CBOETO 3HAHUS M HE3HAHUS, HOBBIX MTO3HABATENIBHBIX 337a4 U

CpCaACTB UX JOCTHUIKCHUSI,
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. LEJICyCTPEMIEHHOCTh B TIOMCKAX W NPUHATAH  PELICHMH,

CO00pa3UTEIBHOCTD U UHTYULS, Pa3BUTOCTb IPOCTPAHCTBEHHBIX
IPEJCTaBICHUN; CIIOCOOHOCTh BOCHPHUHHMMATh KpacoTy M TapMOHHUIO MHPa;
npeomemmuulx:

. c(OpPMUPOBAHHOCTh MPEJICTAaBICHUM O MaTeMaTHKEe KakK 4acTu
MHUPOBOI KYyJIBTYpbl U O MECT€ MAaTeMaTUKH B COBPEMEHHOM LUBUIM3ALUHU, O

croco0ax ONMUCAaHUS HA MATEMATHYECKOM SI3BIKE SIBICHUN PEATbHOTO MUPA;

. c(hOpMHUPOBAHHOCTh MPEACTABICHUI O MaTeMAaTHUYECKUX TOHSTUSIX
KaK O BQXXHEUIIMX MATEMAaTHYECKUX MOJAENAX, MO3BOJISIONIMX ONUCHIBAaTh U
M3y4yaTb  pa3Hble NOPOLECCHI M SABJICHHS; NOHUMAHUE  BO3MOXHOCTHU
AKCMOMATUYECKOT 0 IMMOCTPOCHHUSI MATEMATUUECKUX TEOPUH;

. BJIAJICHUE METOJIAMH JI0KA3aTEIbCTB U AJITOPUTMOB PELICHUS, YMEHUE

UX IIPUMEHATH, TPOBOJAUTH T0KA3aTEIbHBIE PACCYKIAEHHUS B XOAE PEUICHHUS 3a/1aY;

. BIIQJICHUE CTaHJAPTHBIMU INPUEMAMU PELICHHUS pPaLUOHAIBHBIX U
UppaLMOHAIbHBIX, [I0KA3aTENIbHBIX, CTEIICHHBIX, TPUTOHOMETPUYECKUX YPAaBHECHUN
Y HEPABEHCTB, UX CUCTEM; UCIIOIb30BAHUE I'OTOBBIX KOMIIBIOTEPHBIX IPOrpaMM, B
TOM YHUCJE JUIA MOUCKA IyTH PEIICHUS M WUIKOCTPALUM PELICHUs] YPABHEHUU U

HCPABCHCTB;

. c(hOpMUPOBAHHOCTh  MPEJCTABICHUNH 00 OCHOBHBIX TOHSATHUAX
MaTEeMaTUYeCKOro aHaJlh3a U UX CBOMCTBAX, BIAJICHUE YMEHHEM XapaKTEpPU30BaTh
noBeZicHue (YHKIMA, WCIOJIh30BAHUE IMOJYYEHHBIX 3HAHWUW ISl OMHUCAHHS M
aHaJIM3a peasibHbIX 3aBUCUMOCTEN;

. BJIaJICHUE OCHOBHBIMH TMOHSTHUSIMH O TUIOCKHUX M MPOCTPAHCTBEHHBIX
reOMEeTpPUUECKUX (hUrypax, MX OCHOBHBIX CBOMCTBaX; CPOPMUPOBAHHOCTh YMEHUS
pacno3HaBaTh Ha 4YepTekaxX, MOJEIAX U B pPEaIbHOM MHUPE T'€OMETPUYECKUE
burypsl; NpUMMEHEHHE H3YYEHHBIX CBONCTB TreoMeTpudeckux puryp u dopmyn
JUTSL pEeLIEHUsI TEOMETPUYECKUX 3314 U 33/1a4 C IPAKTUYECKUM COJICPKAHUEM;

. c(OpPMUPOBAHHOCTh TPEACTABICHUN O TMpoIeccax U SBICHUSX,
UMEIOIINX BEPOSITHOCTHBIA XapakTep, O CTATUCTUYECKUX 3aKOHOMEPHOCTSX B
peasbHOM MHpe, 00 OCHOBHBIX MOHATHUSIX AJIEMEHTApPHOM TEOPUHU BEPOSITHOCTEH;
YyMEHUM HaXOAUTh M OIEHUBATH BEPOSITHOCTU HACTYIUIEHHUS COOBITUH B
MPOCTEHIINX MPAKTUYECKUX CUTYAIUSIX U OCHOBHBIE XapaKTEPUCTUKU CIyYalHBIX

BCJIIMYHH;

® BJIA/ICHUC HABBIKAMKW HCIIOJB30BaHWA T'OTOBBIX KOMIIBIOTCPHBIX

porpamMm Mpu perieHU  3a1ad.



11
COJIEP)KAHME YUEBHOW JUCHMUILIAHBI

IloBTOpEeHne
ApudmeTnueckue NeHCTBUSA ¢ OOBIKHOBEHHBIMHU M JIECATUYHBIMU JPOOSIMHU.

Crenenp uncna. CokpallleHWe paluMoHANbHBIX ApoOeit. JluHeilHas QyHKIus:
NocTpoeHue Trpaduka, pelleHue ypaBHEHUM U HepaBeHCTB. KBaapatuunas
GbyHKUHMS: TOCTpoeHue rpaduka, pelieHre ypaBHEHUI U HEPABEHCTB.

AJI'EBPA
Pa3purHe NOHATHS 0 YUCIIE

Ilensie u panmoHanbHbIC yncha. [leficTBurenvHble yucna. [lpubaudicentvle
sviyucnenus. Komnnexcnoie wucaa.

IIpakTHyeckue 3aHATHA:

N300paxkeHne KOMIUIEKCHBIX 4YHCel. ApuMmeTHueckue IeHCTBUS Hal
gucnamMu. Tpu Qopmbl 3amucu KOMIUIEKCHBIX yucen. Bo3BeneHue B CTENEHb
KOMIIJIEKCHBIX 4Hcell. V3BinedeHue KOpHEH U3 KOMIUIEKCHBIX uucen. Pemenue
YPaBHEHUM C OTPULIATEIIBHBIM TUCKPUMHUHAHTOM.

Kopuu, crenenu u 1orapupmsi

Kopuu u crenenn. KopHu HaTypanbHOW CTENEHW M3 YMCIIA U UX CBOMCTBA.

CreneHn ¢ panuMoOHaIbHBIMU  [OKa3aTelsaMH, UX cBoicTBa.CTENEHH C
EUCTBUTENBHBIMU MOKazareisiMu. Ceoticméa cmenenu ¢ OeucmeumelbHbiM
noxazameJiem.

Jlorapudwm. Jlorapudm uncia. OcHOBHOE JlorapupMUIECKOE TOXKIECTBO.
Jlecatnuunble U HaTypaibHble Jorapudmel. [IpaBuna aedcTBuil ¢ norapudmamu.
[Iepexon kK HOBOMY OCHOBAHHUIO.

[IpeoOpasoBanue  anreOpanyeckux  BelpakeHuwil.  [IpeoOpazoBanue

palMOHAJIbHBIX, MppanOHaIbHbIX CTEIICHHBIX, ITOKA3aTEJIbHBIX 51
Jorapu(pMUUECKUX BBIPAKECHUH.

IIpakTHyeckue 3aHATHUA:
ApudmeTrueckue OEHCTBUS HaJ YUCIAMH, HAXOXKIAECHHUE NPHUOIMKEHHBIX

3HAQYEHUW  BEJIWYMH M  TIOTPEIIHOCTeM  BBIYMCIEHUU  (aOCOMIOTHOM U
OTHOCHUTEIBHOM), CDABHEHHUE YHCIIOBBIX BBIPAXKEHUH.
BrlunciieHne u cpaBHEHHE KOPHEN. BhINONIHEHNE pacYeTOB C paIMKaJIaMH.
Pemrenne nppaunonanbHbIX ypaBHeHUN. HaxoxaeHne 3HaU€HU CTENIEHEN C
panuoHanbHbIMU ~ TIOKazaTensaMu. CpaBHeHue creneneil. IIpeoOpa3zoBanus
BBIPAXEHUM, COAEPKAIIMNX CTENEHU. PellleHne MoKa3aTeNbHbIX YPAaBHEHUI.

Pemenue MMPUKIIaJHbIX 3a1a4.
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Haxoxnenue 3HaueHWil morapudma 1O MPOU3BOJIBHOMY OCHOBAHHUIO.

[lepexon OT OAHOrO OCHOBaHHUA K JApYromy. BbluucieHue U CpaBHEHHUE
norapudmos. JlorapupmMupoBaHre U NOTEHIIUPOBAHUE BHIPAKCHU.
[TpuOnkeHHble BBHIYMCICHUS M pEIICHUS NPUKIATHBIX 3anad. Pemenue

Jorapu(pMUUYECKUX ypaBHEHUH.

OCHOBbBI TPUTTOHOMETPHUU

OcCHOBHBIC MOHATHSA
Panuannas mepa yria. BpamarensHoe asuxenue. CUHYC, KOCUHYC, TAHTE€HC
U KoTaHrencunciia. QOCHOBHbIe TPUTOHOMETPUYECKHUE TOXKIECTBA.

@opmynbl  npuBeacHusa. Dopmynsl  cioxeHHs. DPOpMyIbl  yABOEHUSA
Dopmynbl NOA0BUHHO20 yena. IIpeoGpa3zoBanus NpOoCTEeHIMnX
TPUTOHOMETPHUYECKHX BbIPAKEHUH.

[IpeoOpazoBaHue CyMMbl TPUTOHOMETPUUYECKUX (YHKUUNA B MPOU3BEACHHUE
U TPOU3BENICHUSI B CYMMY. BbwipaswceHue mpucoHOMempuyeckux (OyHKyui uepes
MAH2EeHC NOJIOBUHHO20 ap2yMeHmAa.

Tpuronomerpuueckue ypaBHeHHUsI U HepPaGeHCMEd.
[Ipocreiimne TPUTOHOMETPHUUYECKHE YpaBHEHUS. Ilpocmeriwue

mpucoHomempuieCcKue Hepaeserncnied.

OOpaTHble TPUrOHOMETpUYECKUE QYHKIIMU. APKCUHYC, aPKKOCHHYC,

apKTaHI€HC.

IIpakTHyeckue 3aHATHA:
Pannanneii MeTO[ M3MEPEHHUS YIJIOB BPALICHUS M CBA3b C I'PagyCHOU

MEPOH.

OCHOBHBIE ~ TPUTOHOMETPUYECKHE TOXKIECTBA, (QPOPMYJbl  CIOXKECHHS,
YABOCHHS, TIpeoOpa3oBaHWE CYMMBI TPUTOHOMETPUYECKHUX  (QYHKIHA B
pou3BeeHUE, TPeoOpa30BaHNE POU3BEACHUS TPUTOHOMETPUUECCKUX (HYHKIIUIA B
cymmy [Ipocreninre TpUroHOMETpUYECKUE YPABHEHUS 1 HEPABEHCTBA.

OOparHble TPUTOHOMETPUYECKHME (PYHKIMU: apKCUHYC, apKKOCHUHYC,

apKTaHI€HC.
®YHKIUA, UX CBOMCTBA U TPA®GUKHU

@®yukuun. OO6nacTe ompeneraeHus W MHOXKECTBO 3HAUYCHMN; Trpaduk

(GyHKIUH, TOCTPOCHHE rPaPUKOB (PYHKIIHM, 3aJaHHBIX PAa3TUYHBIMU CIIOCOOAMHU.
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CsoiicTBa GyHKuum: MOHOTOHHOCTb, YETHOCTb, HEYETHOCTbD,

OTPaHMYEHHOCTh, MEPHOANYHOCTh. I[IpOMEXYTKHM BO3pacTaHus U YyOBIBaHUS,
HauOoNblllee ¥ HAaWMEHBIIEe 3HAYCHHs, TOUYKH OJKcTpemyma. ['paduueckas
uHTepnperanus. [lpumepbl (QYHKIMOHATBHBIX 3aBHCHMOCTEH B PEATbHBIX
nmporeccax u sBiIeHUsIX. Apudmerndeckue omnepanuu Han GyHkmusmu. CroxHas
bynkus (komnosuuus). [lonamue o nenpepvl@Hocmu yHKYUU.

Ooparuble ¢yaxkuuu. Obaacmv onpedenenuss U 001aCMb  3HAYEHUL
obopamuou gyuxyuu.l pagux oopammoii hynxkyuu.

Crenennslie, NoKa3aTejbHbIE, Jorapupmuyeckue "
TPUTrOHOMeTpUYeckHe PyHKuMu.O0paTHble TPUTOHOMETPUYECKHE (PYHKIMH.
Omnpenenenus QyHKUUN, X CBOMCTBA U TpadUKH.

[IpeoOpazoBanust rpadukoB. [lapamiensHblii  HEepeHOC, CUMMETpPHS
OTHOCUTEIILHO OCEeM KOOpJMHAT U CUMMETPHUS OTHOCUTENIBHO Hayajga KOOpJWHAT,
CUMMETpHUSl OTHOCUTEIBHO MNPSIMOW y = X, PACTsDKEHHE M CXKaThe BIOJb OCeH
KOOpJIMHAT.

IIpakTH4eckue 3aHATHA:

[Tpumepsl 3aBUCUMOCTEN MEXIYy MEPEMEHHBIMU B peajbHBIX MPOIeccax U3
CMEXHBIX quciuiuind. Onpenenenre yHkuuid. [loctpoeHue u urenue rpagukoB
byukui. HccnenoBanne ¢yHkuuu. CBoOWCTBa JUHEWHOM, KBaJIpaTUYHOM,
KyCOYHO-TMHEMHOW ¥  JIpoOHO—nHMHEWHON  ¢yHkimii. HenpepwsiBHble U
nepuoauyeckne Gyaknuu. CBOWCTBA M TpaduKd CUHYCAa, KOCUHYCA, TAHTEHCA U
KoTaHrenca. O6paraeie GyHKIMHU U UX Tpaduku. OOpaTHBIE TPUTOHOMETPUUYECKHUE
dbyukiuu. IlpeobpazoBanus rpaduka QyHkiuu. ['apMoHHUUYecKue KoJieOaHMS.
[TpuknagHbie 3a1a4u.

[lokazarenbHble, JOrapupMUUECKHe, TPUTOHOMETPUYECKHE ypaBHEHHUS U

Hepasencmea.

HAYAJIA MATEMATHYECKOI'O AHAJIM3A
IocaenoBaresabHocTH. CriocoObI 3a1aHUs U CBOMCTBaA YU CJIOBBIX
IIOCJIEIOBATEIbHOCTEMN. Ionusmue 0 npeoeie noC1e008amMeNbHOCIIU.

Cyu;ecmeoeaﬂue npedeﬂa MOHOMOHHOU OZPCIHM'-leHHOﬁ NnoCc1e008amelbHOCm.

CymmupoBaHue nocieaoBareabHocTel. beckoneyHo yObIBaroias reoMeTpruuecKast
IPOrpeccus 1 ee cymma.

IIpousBoanas. Ilonstue o npou3BoAHON (QYHKIMHU, €€ TEOMETPUUECKUN U

buznyeckuil  CMbICI.  YpaBHEHHME KacaTellbHOM K rpaduky  (QyHKIUU.
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[Ipon3BonHBIE CYMMBI, Pa3HOCTH, IIPOM3BEACHUSA, 4YacTHOro. lIpownsBoaHble

OCHOBHBIX AJIEMEHTApHbIX QYHKIUU. [[pumMeHeHre npou3BOAHON K UCCIET0OBAHUIO
GyHKIIUH W MOCTPOEHUIO TpaduKoB. [lpouszsoousvie obpamuou @yHKYuu U
KOMRO3UYUU QYHKYUU.

IIprmMepbl HMCHOJB30BAaHMS MPOU3BOJHOU JUIS HAXOXKICHUSA HAWIY4LIEro
peleHnsl B MPUKIAIHBIX 3aJadax. Bropas mpousBogHas, €€ reoOMEeTpUYECKUN U
dbusnueckuit cMpici. HaxoxaeHne ckopocTu JIs mpoliecca, 3aaHHoro Gopmysioi
U rpaduKoM.

IlepBooOpa3Has u mHTerpaJ. [I[puMeHeHne onpeneaeHHOro HHTerpaia s
HAXOXJEHUS IUIOIIAAM KpUBOJMHEMHOW Tparnenuu. @Popmyna Hrerorona-
JleitOnuna. [lpumepsl npuMeHeHus: HHTerpaia B (PU3UKE U TECOMETPHH.

IIpakTHyeckue 3aHATHUA:

YucnoBas nmociie0BaTeNbHOCTb, CIOCOOBI €€ 3aJaHusl, BBIYUCICHUS YJICHOB
nocienoBaTenbHocTU.  llpenen  mocnenoBaTeIbHOCTH.  beCKOHEUHO
yObIBaIOIIAsi FeOMETPUYECKasi TPOrpeCcCHsl.

IIponsBoHas, MEXaHUYECKUN U TEOMETPUYECKUN CMBICI IPOU3BOAHOM.

VYpaBHeHnue KacarenbHOM B obOmem Buzge. IlpaBunma u  opmyms
nuddepentiupoBanus, TabgWIa MPOU3BOAHBIX  JJIEMEHTApPHBIX  (DYHKIUH.
HccnenoBanre QyHKIMU C MOMOUIBIO0 MTPOU3BOAHON. Haxoxaenne HaubombIIero,
HAMMEHBIIIET0 3HAUEHUSI U SKCTPEMAJIbHBIX 3HAUCHUN (PYHKIUU.

Wuterpana u nepsoodpasnas. Teopema HptoTona-JleliOnuna. [lpumenenue

HHTCTpaJia K BBIYHMCJICHUIO (1)I/ISI/II-IGCKI/IX BCINYHUH U nnomaaeﬁ.

YPABHEHUSA U HEPABEHCTBA

YpaBHeHHsl M CHCTeMBbl ypaBHeHHH. PannoHnanbHble, MppalMOHAIBHBIE,
IIOKA3aTEJIbHbIE U TPUTOHOMETPUUECKNE YPABHEHHS U CUCTEMBL.

PaBHOCHIIBHOCTBH YpaBHEHMI, HEPABEHCTB, CUCTEM.

OcHOBHBIE TIpHEMBI MX pelIeHUs (pa3joK€HHE Ha MHOXKHUTENU, BBEIACHHE
HOBBIX HEU3BECTHBIX, MTOICTAHOBKA, TpadUUECKUIl METON).

HepaBencrBa.  PannoHanpHble,  MppalMOHAJbHBIE,  IOKA3aTEIbHBIC
umpuzoHomempuiyeckue HepaBeHCTBAa. (OCHOBHbIE IPHUEMBI HX PELICHUS.
Hcnonb3oBanue CBOMCTB U IpapuKoB (PYHKIUI NPU pelieHMH YPABHEHUHN U
HepaBeHCTB. MeTon nHTepBasioB. M300pa’keHne Ha KOOPAMHATHOM IMJIOCKOCTH
MHOXXECTBA PELICHUN ypaBHEHUN U HEPABEHCTB C JABYMs NEPEMEHHBIMH U HX

CHCTEM.
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Hpuxkiaagusie 3agauyd. [IpumeHeHHMEe MaTEeMaTUYECKUX METOAOB IS

pEIIeHUS COMIeP KATeNbHBIX 3a/1a49 U3 Pa3IMYHBIX 00J1aCTel HAYKW U TIPAKTUKH.
HNHTtepniperanys pe3ynbTaTa, y4eT peajJbHbIX OTPAaHUYEHUN.

IIpakTH4eckue 3aHATHA:

Kopuu ypaBHenuiti. PaBHOcwibHOCTH ypaBHeHui. IIpeoOpasoBanue
YPaBHCHUU.

OcHOBHBIE MPUEMBI PEIICHUS YpaBHEHUH. PerieHrne cucremM ypaBHEHUH.

Hcnonb3oBanue cBONUCTB U rpadUKoB PYHKIIMA IJ1s1 pEIICHUs] YpaBHEHUH U

HEpPaBEHCTB.

KOMBHUHATOPHUKA, CTATUCTUKA U TEOPUSA BEPOATHOCTEN

JjieMeHTbl KOMOMHATOPUKH

OCHOBHBIE ~ TIOHATHUS KOMOWHATOPUKH. 3agaun Ha  MOJCYET
Yuclapa3MellleHui, MepecTaHOBOK, codyeTaHuil. PemeHue 3amau Ha mnepedop
BapuanTtoB. @opmyma OwmHoma Hpiorona. CoiicTBa OMHOMHHAIBHBIX
K02 PHUIIMEHTOB.
Tpeyronsuuk Ilackans.

JJIeMEHTBbI TEOPUH BEPOSITHOCTE

CoObiTHE, BEPOSITHOCTH COOBITHS, CIOKEHHE U YMHOXKEHHE BEPOSITHOCTEH.
Ionamue o Hezasucumocmu codvimui. JJuckpemnas Ciy4aunas 8eIuduHd, 3aKOoH
ee pacnpeoenenus. YHucnogvle xapakmepucmuku OUCKPEMHOU  CLYYaAUHOU
senuuunsl. Ilonsamue o 3akone 601bUIUX YUCE].

JJIeMEHTbl MATEMATHYECKOM CTATHCTUKH

[IpencraBnenue AaHHBIX(TAOMUIBI, AMATPAMMBI, TpaduKH), eeHepanbHas
COBOKYNHOCM®b, 8blOOpKA, cpedHee apugmemuueckoe, meouana. Illowamue o
3a0a4ax Mamemamuyeckou CmamucmuKu.

Pewenue npakmuueckux 3a0ay ¢ npumenenuem 6eposmuoCmHbIX MEMOO08.

IIpakTnyeckue 3aHATHA:

HcTopust pa3BuTus KOMOWHATOPUKU, TEOPUU BEPOSITHOCTEH U CTATUCTHKU U
UX pOJIb B Pa3NUYHBIX cepax ueIOBEeUeCKOHN >ku3HeaeaTenbHocTu. [IpaBuia
KOMOMHATOpUKHU. Pernienne KoMOMHATOpPHBIX 3aaady. Pa3mernieHusi, coueTaHus u
nepecranoBku. bunom Herotona u tpeyronsauk Ilackans. [lpuknagaeie 3agaqn.

Knaccuueckoe omnpeneneHue BEpOATHOCTH, CBOWCTBA  BEPOSITHOCTEW,
TeopeMa O CyMME BeposiTHOCTeW. Brruncnenune BepostHocTed. I[lpukiianHbie

3aJa4du. HpCI[CTaBJIeHI/IC YHCJIOBBIX JaHHBIX. HpI/IKJ'IaI[HBIe 3aJa4u.
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I'EOMETPUA

IIpsiMbIe M IJIOCKOCTH B POCTPAHCTBE
B3anmHoe pacnonoxeHue AByX NPsSIMBIX B MpocTpaHcTBe. [lapamnensHoCTh

npsAMON W T1IOCKOCTH. [lapammenbHOCTh IIOCKOCTEW. [lepneHauKyIsIpHOCTD
NPSIMOUM U TUUIOCKOCTH. [IepneHIuKyap W HAKIOHHAsA. YTOJ MEXAY NPSIMOU M
IIJIOCKOCTBIO. JIByrpaHHBIN yTroJl. YTOJI MEXIY INIOCKOCTSAMH.
[leprieHIUKYISIPHOCTD IBYX IJIOCKOCTEM.

['eomeTrpuueckue mpeobpa3oBaHus MPOCTPAHCTBA: MapaJICIbHbIN MepeHocC,
CUMMETPUS OTHOCUTENBHO TNIOCKOCTH.

[TapamiensHOE NPOEKTUPOBAHUE. [11014A0b OPMOCOHATLHOU NPOEKYUUL.
N300paxeHne mpocTpaHCTBEHHBIX (PUryp.

MHoOrorpaHHUKHU

Bepmmnsbl, pedpa, rpann MHOTOTpaHHUKA. Pazeepmka.Muocoepanusie yenuol.
Buinyxnvie mnozoepannuxu. Teopema Jiinepa.

[Ipusma. Ipsmas u nakrounaanpusma. IlpaBuiibHas npusma.

[Mapannenenunen. Ky6.

[Tupamupa. [lpaBunbHas nupamuaa. Y cedeHHas nupamuga. Terpasap.

CummeTtpuu B KyOe, B apajuieJenunese, B Ipu3Me U MUpaMu/ie.

Ceuenus Ky0a, IpU3MbI ¥ TUPAMU/IBI.

[IpeacraBienure o MpaBUJIbBHBIX MHOTOIPAaHHUKAaX (TeTpa’iap, KyO, OKTajp,
JOAECKadIP U UKOCAdIP).

Tesia ¥ MOBEPXHOCTH BpallleHU S
[Humuaap w xoHyc. YcedeHHBbIM KoHyc. OCHOBaHME, BBICOTa, OOKOBas

MOBEPXHOCTh, OOpasyromiasi, pasBepTka. OceBble CEUEHUST U  CEUCHHS
napauieIbHbIEOCHOBAHUIO.

Hlap u cdepa, ux ceuenus. KacarenpHas minockocTs K chepe.

HN3mepenust B reomeTrpuu

O6beM u ero uzmepenue. Murterpanpaas popmyna oobema.

®opmynsl o6beMa KyOa, MPSMOYTOJBLHOTO MapayjiesienuIea, MPU3MBI,
mwmHapa. Popmynsl obbeMa mnHpamMuga U KoHyca. Dopmynbl TUIOIIAIN
MOBEPXHOCTEH MUIMHAPA U KoHyca. DopmyIbl o0beMa mapa 1 IUIoaau chepeol.

[Tono6ue Ten. OTHOLIEHUS TUIOMIA SN MOBEPXHOCTEN U 00BEMOB MOJOOHBIX TEJ.
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KoopauHaTtbl 1 BEeKTOPBI
IIpsamoyrosbHas (IekapToBa) CHCTEMA KOOPAMHAT B IPOCTPAHCTBE.

dopmyrna paccTOSHUS MEXIY OBYMsS TOUKaMU. YpaBHEHHUsS cepsl, nrockocmuu
nPAMOU.

Bekropsl. Monyns Bektopa. PaBeHCTBO BekTOpoB. CII0KEHHE BEKTOPOB.
YMHOKEHME BEKTOpa Ha 4ucio. Pa3znmokeHue BEKTOpa IO HAIPaBICHHUSIM. YTOII
MEXIy AByMs BekTopamu. IIpoexums BexkTtopa Ha ocb. KoopamHarsl BekTOpa.
CkansipHO€ IPOU3BEACHUE BEKTOPOB.

Hcnons3oBaHne KOOPAMHAT U BEKTOPOB IIPU PELICHUM MAaTEMAaTHYECKUX U
IIPUKJIAAHBIX 337a4.

IIpakTH4eckue 3aHATHA:
[Ipu3Haku B3aMMHOTO PACIHOJOXKEHUS MOPSIMBIX. YTOJI MEXAY MPSIMBIMH.

B3anmuoe pacnosioxkeHne NpsMeIX U II0CKocTen. [lepnenaukynsap u HakIOHHAs K
IJIOCKOCTU. YTOJN MEXAY MNpsIMOM U IUIOCKOCTBIO. TeopemMbl O B3aMMHOM
PACIIOJI0KEHUH IPSIMOM M IIJIOCKOCTU. Teopema 0 Tpex NepIeHIUKYJIIApax.

[Ipr3Haku ¥ CBOMCTBA NapaJUIEIbHBIX W NEPHEHAUKYISPHBIX INIOCKOCTEM.

PaccTostHue OT TOYKH 10 INIOCKOCTH, OT NPSIMOM O TJIIOCKOCTH, PACCTOSTHHE
MEXKIy  IUIOCKOCTSIMH,  MEXIY  CKPEUIMBAIOUIMMU  MPSAMBIMH,  MEXKIY
IPOU3BOJIBHBIMU (PUTYPAMH B IPOCTPAHCTBE.

[TapamienbHO€ NPOEKTHUPOBAHUE W €r0 CBOWCTBA. leopema o niaowaou
OPMO2OHANLHOU ~ NpOEeKYuu  MHO20Y20IbHUKA.  B3auMHOE  pacIiojoKeHUe
IPOCTPAHCTBEHHBIX QUTYD.

Paznuunbie BUJIbI MHOTOIpaHHUKOB. Ux n3o0pakenus. CeueHusi, pa3BepTKU
MHOrorpaHHukoB. [lnomaas noBepxHocTh. Buabl cumMMeTpuil B MPOCTPAHCTBE.
CummMmeTrpuss Ten BpalleHUsT W MHOTOIPAHHUKOB. BbluncieHue momane u
00BEMOB.

Bekropel. [levictBuss ¢ Bekropamu. JlekaproBa cucTéMa KOOpPAWHAT B
MIPOCTPAHCTBE.

VYpaBHeHUE OKPYKHOCTH, C(hephl, TUIOCKOCTU. PaccTosiHe MEXy TOUKaMHu.
JlelicTBUsL ¢ BEKTOpAaMH, 3aJaHHBIMU KoopAuHaTtamu. CKaJsipHOE MPOU3BEIAECHUE
BEKTOpOB. BekTtopHOoe ypaBHeHME mOpsMOMl M IUIOCKOCTU. Vcmonb3oBaHue
BEKTOPOB MPH J10KA3aTEIbCTBE TEOPEM CTEPEOMETPHH.

JIns BHEAYOUTOPHBIX 3aHATUWA CTYIAEHTaM, HapsAay C pPELICHUEM 3aaad U
BBITIOJTHEHUEM INPAKTUYECKUX 3aJaHuM, MPEAJIaratoTcsl TEMbl UCCIIEI0BATEIbCKUX
u pedepaTUBHBIX paboT, TPeOYIOIHE IIUTEIHLHOW pabOThl B paMKax OJHOMN

MaTEeMaTHUYECKOM CUTyalluu. OTH TEMBI MOT'YT OBITH HHANBUYAJIbHBIMU
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3aIaHHUAMHU, HO MOI'YT NpCAjaratbCa M TPYIIIC CTYACHTOB I  COBMCCTHOTIO

BBIITOJIHCHUA UCCIICAOBAaHM .

Tembl pedpepaToB (1I0KJIAT0B), HCCIAEAOBATEILCKUX IPOEKTOB

. HenpepriBable 1poOu

. [TpuMeHeHne CIOXKHBIX MPOIIEHTOB B dKOHOMUYECKUX pacueTax
. [TapannensHOE MPOSKTUPOBAHHE

. CpenHue 3HaYEHHS U UX IPUMEHEHHE B CTAaTUCTHKE

. BekTopHoe 3aanue mpsMbIX U TUIOCKOCTEH B MPOCTPAHCTBE
. CroxeHue rapMOHUYECKUX KoJeOaHun

. ['padmdeckoe perieHne ypaBHEHUI 1 HEPAaBEHCTB

. [IpaBunbHBIE U TOTYIPABUIBLHBIE MHOTOTPAHHUKH

. Konuueckue ceueHus 1 UX MPUMEHEHUE B TEXHUKE

. [Tonsitue nuddepeHimana u ero MPUIOKESHUS

. Cxewmbl bepHyIUIM TOBTOPHBIX MCTIBITAHHNA

. HccenenoBanre ypaBHEHUN U HEPABEHCTB € ITAPAMETPOM
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TEMATHUYECKOE IINTAHUPOBAHHUE

KoandyecTBo 4acoB

IHpodunn
Bup yueOHoi1 padoThI Nnpo(eccuoHATBLHOI0

oOpa3oBaHus

TEeXHUYeCKUM
Ayoumopmnowte 3anamusn. Codepircanue o0yuenus npogheccuu CIIO
Beenenue. IloBTopenne 6a3ucHOro Kypca 10
DOYyHKIUN U UX rpapukn 14
Tpuronomerpudeckue GyHKIUN 20
Tpuronomerpuyeckue ypaBHeHUs 21
IIpousBoaHasn 25
IlepBooOpa3nas 12
Crenenn u kopHu. CreneHHbie GyHKIUT 18
IToxka3zaresabHas U Jorapupmuyeckas PyHKIHA 27
DJIeMeHTbl KOMOMHATOPUKH 12
JIeMEeHTbI TEOPUH BEPOSITHOCTH 12
Pa3Burne noOHATHSA O YUCTIE 17
Hrorosoe noBropeHue 16
BBenenue 6
I[MapajieJbHOCTH NPAMBIX U IJIOCKOCTEH 9
IepneHAMKYJISIPHOCTH NPAMBIX U IJIOCKOCTEH 11
BexTopsbl 18
MeToa KOOpAMHAT B IPOCTPAHCTBE 12
MHuororpannuxu. Iliiomans noBepxXHOCTH 17
Tena Bpamenust 11
O0BémbI T, 17
Hroro 295
Bueayoumopnasa camocmoamenvuas paboma: 149
[logroroBka BBICTYIUIEHHM 1O 3aJaHHBIM  TEMaM,
JOKJIa/10B, pedepaToB, 3cce, MHIMBUIYAIBHOTO MPOEKTA C
UCIOJIb30BaHUEM MH(OPMAIIMOHHBIX TEXHOJIOTHH U JIp.
Bcero 444

IIpomexyTouyHasi arrecranus B popme IK3aMeHa




XAPAKTEPUCTUKA OCHOBHBIX BHIOB JAEATEJBHOCTH

CTYAEHTOB

Cooeporcanue odyuenusn

Xapaxkmepucmuka 0CHOBHBIX 6U008
deamenvHocmu ooyuarouezocs (na
ypoeHe yueoHbvix oeiicmaeuil)

IloBTOpEeHue

= Boinonuats apudmernieckue
JEUCTBYS HaJ YMCIIAMH, COYETasi yCTHBIE U
MIMCbMEHHBIE IPUEMBI;

= MPUMEHSTH Pa3JIMYHbIE CIIOCOOBI
Pa3JIoKEHUsI HA MHOXKUTEIIH;

. CTPOUTH rpaduK JIUHEHHOUN U
KBaJIPAaTUIHON (PYHKINL;

= pelmaTte JMHEHHBIE W KBaJpaTHBIC
YPaBHEHHUSI 1 HEPABEHCTBA.

AJI'EBPA

Pa3BuTne noHATHSA 0 YHCIIE

= Boinonuate apudmeTnieckue 1elCTBUs
HaJ| YMCJIaMH, COUYeTasi yCTHbIE U MUChMEHHbBIE
MIPUEMBI;

= HaXOJWTh TNPHUOIMKEHHbIE 3HAYCHUS
BeIMYMH W  TOTPENIHOCTH  BBIYUCIICHHUM
(abconroTHasE ¥ OTHOCUTENbHAs); CPAaBHUBATH
YHCJIOBBIE BHIPAXKECHMUS;

= HaXOJUTh OLIMOKH B IPEOOpa30BaHUSIX U
BBIYMCIICHUAX (OTHOCHTCS KO BCEM ITYHKTaM
IIPOTrPaMMBI).

= penaTh ypaBHEHUS ¢ OTPULIATEIILHBIM
JUCKPUMHMHAHTOM.

Kopuu, crenenn, jorapugpmsl

u O3HaKOMUTBCSI C TOHATHEM KOPHS n-u
CTEIIEHU, CBOMCTBAMHM paJHUKajJOB U C
MpaBUJIaMU CPaBHEHHEM KOPHEM.

. DopmMyIUPOBaATh ONPEACIICHUE KOPHS U
CBOMCTBa KOpHEW. BBIUHUCIATH M CpaBHUBATH
KOpHH, JI€JIaTh NPUKUAKY 3HAYEHUS KOPHS.
[IpeoOpa3oBbIBaTh YHUCIOBBIE W OYKBEHHBIC
BBIPAKEHUS, COAEPIKAIUE PATUKAIIBI.

. BeinoaHsaTe  pacuetsl 1m0 (hopMyiiam,
COJIepIKAIIUM pauKaibl, OCYILECTBIISISI
HEOOXOUMBIE [IOJCTAHOBKH u

npeoOpa3zoBaHusl.
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= Onpenensats PaBHOCWJIBHOCTb
BBIPAKECHUN c paguKaIaMu. Pewars
MPPALMOHAIBHBIC YPABHEHHSL.

= O3HAKOMUTBCSI C TIOHSTHEM CTENEHH C
NEHUCTBUTEIIBHBIM IIOKA3aTEIIEM.

= Haxonuts 3HAYEHUs CTEIICHH,

MCTIOJIB3YS IPH HEOOXOTUMOCTH
MHCTPYMEHTAJIbHbIE CPE/ICTBA

o 3anucelBaTh KOPEHb n-H CTENEHH B
BUJIE CTENEHH C APOOHBIM IOKa3aTeleM |
Ha000POT.

= @opMynupoBaTh CBOMCTBA CTEIECHEN.
Bbluucnsate  cremeHn ¢ palUOHAJIbHBIM
MOKa3zaTenaeM, JejlaTh MPUKUIKY 3HA4YEHHUS
CTENEHU, CPAaBHUBATH CTEIICHHU.

= [IpeoGpa3oBbIBaTH YHCIIOBBIE u
OyKBEHHBIE BBIPAXKEHHUS, coJepxalue
CTEIIEHU, NPUMEHSA  CBOMcCTBa. Pemars
MOKAa3aTeJIbHbIE YPABHEHMUS.

= O3HAaKOMUTBCS ¢ IPUMEHEHUEM KOpPHEHN
U CTENEeHEeHl IMpH BBIYUCICHUM CPEIHUX, NPHU
JENEHUN OTpe3Ka B «30JI0TOM CEUCHHH».
PemaTte mnpukiazHble 3a7auyd Ha «CJIOXKHBIE
IPOLICHTBHI.

IIpeoGpa3oBanue
ajreOpanvdecKMx BbIpPaKeHU

= BoimonnsaTs npeobpazoBanus
BBIPQKCHU, TPUMEHSS (OPMYJIbI, CBSI3aHHBIC
CO CBOMCTBaMU CTeneHel U JjorapumMos.

= Onpenensats 00J1aCTh TOMYCTUMBIX
3HAYCHHU JTOrapu(PMUIECKOTO BHIPAKECHUS.
Pemate norapudmudeckne ypaBHEHHUS.

OCHOBbBI TPUTTOHOMETPHUU

OcCHOBHbBIC MOHATHSA

= W3yunTth paguaHHBI METOA U3MEPEHUs
YyIJIOB BpallleHHs M HUX CBSA3b C TIPagyCHOMN
Mmepoil. M3o0paxkare yriibl BpamieHus Ha
OKPYKHOCTH, COOTHOCHUTb BEIMYUHY yria C
€r0 PacIOJIOKEHUEM.

= ®opMyIupoBaTh ONpeIeTCHUs
TPUTOHOMETPUYECKNX (DYHKIUN 1 YIJIOB
IIOBOpPOTa u E OCTpPBIX yIJIOB

IpAMOYTOJIBHOTO TPCYI'OJIbHUKA U O0OBACHATH
HUX B3aUMOCBA3b.
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OcHOBHBIE
TPUTOHOMETPHYECKHUE
TOKIEeCTBA

. [TpuMeHsTh OCHOBHBIE
TPUTOHOMETPUUYECKHUE TOXKAECTBA ISt
BBIUMCIICHUS! 3HAYEHUUN
TPUTOHOMETPUYECKUX (PYHKIUI MO OJHOMN U3
HUX.

IIpeoOpa3oBaHus npocTemMx
TPUTOHOMETPUYECKUX
BbIpasKeHHu

. N3yunTts OCHOBHEIE dhopMyIbI
TPUTOHOMETPHHU: dbopMyIIBI CIIOKEHHUS,
yJIBOCHUS, npeoopa3oBaHUs CYMMBI
TPUTOHOMETPUIECKUX byHKINN B
MPOM3BEACHHE W TPOU3ZBEACHUS B CYMMY U
NPUMEHSATh TP BBIYUCIICHHH  3HAYCHUS
TPUTOHOMETPUUIECKOTO BBIPKEHUS 51
VIPOIICHHS €TO0.

. O3HaKOMUTBCS co CBOMCTBaAMH
CUMMETPHH TOYCK HA CAMHUYHON OKPYKHOCTH
W TPUMEHATh WX I BbIBOAa (HopMyn
MIPUBEICHMS.

IIpocreiimmue
TPUTOHOMETPHUYECKHE YPaBHEHUSA
U Hepasencmea

= Pemare mo  ¢opmymam u 1o
TPUTOHOMETPUYECKOMY KpPYTY HpPOCTEUIIne
TPUTOHOMETPUYECKHUE yPaBHEHHUS.
= [IpumenaTs oO0ImMEe METONbl pPElIeHUS
ypaBHeHU (IpuUBEEHHUE K JIMHEHHOMY,
KBaZpaTHOMY,  METOA  pa3joXeHUus  Ha
MHOXXHMTENIM, 3aMEHBl MEepEeMEHHOW) TpH
pEILIeHUU TPUTOHOMETPHYECKUX YPAaBHEHHIA.

= OtMeuaTh  Ha  Kpyre  pelIeHHS
HPOCTEUIINX TPUTOHOMETPHUYECKHX
HEPABCHCTB.

Apxkcunyc, apkkocunyc, apkmanzenc | ™ O3HAKOMHUTBCS C MOHATHEM OOpATHBIX

qucjia

TPUTOHOMETPUYECKUX (PYHKIIHA,

= N3yunth omnpenereHuss apKCHHYcCA,
apKKOCHHYCA, apKTaHreHca qycIa,
dopmynupoBaTh  MX,  H300paxatb  Ha

€AMHUYHON OKpPYKHOCTH, IPUMEHATh NIpH
PEILICHUH YPABHEHUIA.

®YHKIUA, UX CBOIMCTBA U TPA®UKH
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DOyHKIUU
Ilonamue o nenpepvignocmu

¢ynuxyuu

= O3HaKOMHUTHCS C HOHSTHEM
IIEPEMEHHOM, IIpUMEpaMU  3aBUCHMOCTEH

MEXKy IEPEMEHHBIMHU.

. O3HaKOMHUTBCS C TIOHATHEM Tpaduka,
OTIPENeNSITh MPUHAIICKHOCTh TOYKU TpaduKy
byakouu.  [lo  dopmyne  mpocrteiieit
3aBHCHMOCTH OIPEACTATh BHI e¢ rpaduka.
Beipaxate 1o Qopmyne omHy TepeMEHHYIO
qyepes Apyrue.

. O3HaKOMHUTBCSI € OMpeAelieHuEM
bysakiuy, dopMmynupoBath ero. HaxoguTtsb
o0yacTe ompeseNeHuss U 00JacCTh 3HAYCHUU
byHKIIH.

CBoiicTBa QyHKIMH.
I'papuueckast mHTEpHIpETALUS.
IIpuMepbl PYHKIMOHAJIBHBIX
3aBHCHMMOCTEN B peajibHbIX

npoueccax m ABJICHUAX

= O3HaKOMHUTHCS c pUMepaMu
(GYHKIIMOHAIBHBIX 3aBUCUMOCTEN B PEaIbHBIX
mpoleccax U3 CMEXHBIX TUCHUILINH.

= O3HaKOMHUTBbCSI € JOKa3aTelbHBIMU
paccyXIeHUsIMU HEKOTOPBIX CBOICTB
JUHEWHOW W  KBaApPaTHUUYHOHW  (YHKIIUH,
MIPOBOJIUTH UCCleI0BaHue JTUHEIHOM,
KYCOYHO-TMHEUHOU, JpOOHO — JIMHEWMHOU U
KBaIpaTUYHOH  (YHKIHUH, CTPOUTH 1504
rpagukn. CTpouTh W UYWTaTh TpaPuUKH
dbynkumii. MccnenoBatrs GyHKIIUHA.

= CoctaBasaTh BUJ QYHKIHMH 1O JAaHHOMY
YCIIOBHIO, PEIIATh 337a9i Ha SKCTPEMYM.

. BrimonaaTe mipeoOpazoBaHusi rpaduka
byHKIMH.

OoOpaTtHble QyHKIIUU

. N3yunuts nowsmue obpamuou @yrkyuu,
ONpeNeNsiTh BHI W  CmMpoums  2paghux
0OpamHol yHKYuUu, HAX00umsv ee 001acmy)
onpeodenenus u oonacms 3uavenuil. [IpuMeHsITH
cBOWicTBa (yHKIHMI TIpU  HCCIEIOBAHUH
VpaBHEHWH W TIPU pEIICHHHd 3a7ad  Ha
IKCTPEMYM.

. O3HaKOMHUTBCS C TOHSITHEM CII0KHOM
(byHKIHH.
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CreneHHble, MoKa3arejbHbIe,
Jorapupmuyeckue U
TPUTOHOMETPUYECKHUE

Gynkuun.OoparHbie
TPUTOHOMeTpU4YecKue GyHKIMU

. Boruncasate 3HaueHHs QYHKIUU — TI0
3HAYEHUIO apryMeHTa. Onpenensty
MOJIOKCHHE TOYKM Ha Tpaduke 1o ee
KOOpAWHATaM U Ha00OpOT.
= Hcnonps3oBaTh cBOMCTBA (PyHKUIMN 1715
CpaBHEHUS 3HAUYEHUH cTeneHel u jorapupmos.
o Crpouth rpaduku  CTENEHHBIX U
norapu(pMUIECKUX (yHKITHA.
= Pewrars [IOKa3aTe/IbHbIE 151
jgorapu(pMUYECKHe ypaBHEHMsI M HEPaBEHCTBA
10 U3BECTHBIM AJITOPUTMaM.
o O3HaKOMUTBCS C HOHATHEM
HENPEPHIBHOM  TEepuoanveckord  (QyHKIUH,
(bopMyIMpoBaTH CBOMCTBA CUHYCAa U KOCUHYCA,
CTPOUTH UX I'PaUKH.
o O3HaKOMUTBCS C HOHATHEM
rapMOHUYECKUX KOJIIeOaHW U TpUMepamy
rApMOHUYECKUX KOJeOaHUN [ ONuCaHUs
npoueccoB B (U3MKE U JApPYyrux o0jacTsx
3HaHUSI.
. O3HaKOMHTBCSA C TIOHSATHEM Pa3pPBIBHOM
nepuoandeckod  GpyHkuuu, (GopMyIUpOBaTH
CBOMCTBA TaHI'€HCA M KOTaHIEHCa, CTPOUTH UX
rpapuku. * IlpumeHsTp cBoWcTBa (QYyHKIUH
s CpaBHEHUS 3HaYeHUH
TPUTOHOMETPUYECKUX (DYHKIMM, /Ul pellieHus
TPUTOHOMETPUYECKHUX YPAaBHEHH.
. Cmpoumso epaguxu 0Opammbix
MPULOHOMEMPUYECKUX QYHKYUL U ONpedesimb
no epaghuxam ux ceoticmea.

= Beimonssate npeoOpazoBaHue
rpauKoB.

IIponsBoaHasi M ee NpUMeHeHHe *  O3HaKOMHTBCA c HOHATHEM
MPOU3BOJIHOM.
®  W3yunte u  ¢QopmynupoBarte  ee
MEXaHNYECKUI u r€OMETPUYECKUY
CMBICJI,A3Y4YHTh AITOPUTM BBIYHCIICHUS]
IIPOM3BOJHOM HA IIpUMEPE  BBIUUCICHUS
MIHOBEHHOU CKOpOCTH u YIJIOBOT'O

KO3 PHUIMEHTa KacaTeIbHOM.

®=  CocTaBnsiTh YpaBHEHHE KacaTeIbHOW B
00111eEM BHJIE.

®*  Brlyuutrs  mpaBuia
muddepeHpoBaHms,  TaOIHILy
MPOU3BOAHBIX  JJEMEHTapHbIX  (YHKIH,
OpuMeHATh I auddepeHnnpoBaHus
GyHKOMA, UIS  COCTaBJICHUS  YPaBHEHUS
KAacaTeJIbHOM.




25

=  HU3yuuTh TEOpEMBI O CBS3U CBOMCTB
(GyHKIIMU ¥ TPOU3BOHOM, (POPMYTUPOBATH UX.

=  JIpoBOAWTH C MOMOULIBIO IPOU3BOJHOM
UCCIEeN0BaHNE byHKIHIH, 3a1aHHON
bopmyoii.

®  VYcraHaBIUBAaThH CBSA3b CBOMCTB (YHKIIUU
Y TIPOM3BOJHOM MO MX rpadukam.

= JIpumeHsTh MIPOU3BOHYIO TU1S]
pEILIeHHs 3a7a4 Ha HaX0XKJAeHHe HauOOoJIbIIEro,
HaVMEHBIIETO 3HAYEHUS W Ha HAXO0XKICHUE
JKCTpEMYyMa.

IlepBooOpa3Hasi 1 UHTErpPaJI

®  (O3HAKOMUTBCA C IOHSATUEM HHTETpaia u
NEPBOOOPA3HOM.

®*  U3y4yuTh mpaBuiia BEIYUCICHUS
nepBooOpaszHoii u TeopeMy HrroToHa-
JlenOHUIA.

= Pemartnb 3aJ1a9n Ha CBA3b
NepBOOOPA3HOM U ee C MPOU3BOJHOM, Ha
BBIYMCIIEHUE TIEPBOOOPA3HOMN AJIs JaHHOU
byHKIHN.

= Pemarp 3agaum Ha  NPUMEHEHHE
WHTErpana  JUisl BBIUYMCICHUS (U3HYECKUX
BEJINYMH U IJIOIAJEH.

YPABHEHUA U HEPABEHCTBA

YpaBHeHUA U CUCTEMbI YPABHEHUH
HepaBeHcTBa B cucTEMBbI
HEPAaBEHCTB C IByMH

nepeMeHHbIMHU

®  (O3HAaKOMUTHCA c MPOCTENILINMU
CBEICHMSMH O KOpHSIX aireOpamyecKux
YPAaBHEHHM, C TIOHATUAMM HCCIEAOBAHUSA
YPaBHEHUH U CUCTEM YPAaBHCHUU.

®  U3yuuTp TEOpUIO  PABHOCHUIIBHOCTHU
ypaBHeHHM U ee¢ npuMmeHenue. [loBroputh
3aIlMCh PEUICHUS CTAHAAPTHBIX YpPaBHEHUH,
npueMbl MpeoOpa3oBaHMsl ypaBHEHUH s
CBEJICHUSI K CTAHJAPTHOMY YPAaBHEHHUIO.

=  Pemartp palroOHaIbHBIE,
UPPALMOHAIIBHBIE, IIOKa3aTEIbHbIE u
TPUTOHOMETPUUYECKUE YPABHEHUS U CUCTEMBI.
®*  lcnonp3oBaTh CBOWCTBA U TpaduKu
byHKIMA IS peIIeHHs  ypaBHEHUH.
IIoBTOPUTE OCHOBHBIE IIPUEMBI PEIICHUSA
CUCTEM.

®=  PemaTep YypaBHEHMS, IIPUMEHSS BCE
IIpUeMbl  (pa3JIOKEHHE HAa  MHOXKHTEIH,
BBEJCHUE HOBBIX HEU3BECTHBIX, IIOJCTAHOBKA,
rpaduyeckuii MeToxm).

=  Pemarts CHCTEMBI YpaBHEHUH,
IPUMEHSS pa3nuyHbIe CHOCOOBI.
O3HaKOMHTBCI € OOHIMMH  BOIIPOCaMH
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pelIeHus] HEPaBeHCTB W HCIIOJIb30BaHUS
CBOWCTB M TrpaduKkoB (QYHKIHUHA MPU PEIICHUU
HEpPaBEHCTB.

= Pemarp HepaBeHCTBA U  CHUCTEMBI
HEPABEHCTB, MPUMEHSISI pa3JTUYHBIC

CITOCOOBI.
= [IpumeHsTh MaTeMaTUYeCKUE METOJIbI
JUTSL PEIICHUS COACPKATESIIBHBIX 3a/1a4 U3
Pa3IUYHBIX 00JIacTel HAYKU U MPAKTHKH.
HNHuTepnpernpoBath pe3yiabTaThl,
YUHUTHIBATh PCaJIbHbIC OrPAHUYCHUS.

3JEMEHTBI KOMBUHATOPUKHU, TEOPUU BEPOSITHOCTEHN U
CTATUCTHUKH

OCHOBHBIC MTOHATHUSA
KOMOMHATOPUKH

®  U3yuurh mnpaBuiga KOMOMHATOPUKU U
IPUMEHATh MPU pEIIeHHH KOMOMHATOPHBIX
3a1ad.

=  Pewars KOMOHHATOpHBIE 3a1a4u
METOJI0M nepedopa U 1o MPaBUILy YMHOKEHUS.

. O3HAKOMHTHCS C IIOHATHUAMU
KOM6I/IH3TOpI/IKI/II PasMCIICHUAMU,
COUYCTAaHHUAMU u MepeCTaHOBKaMHU u

bopmynamu ISt UX BBIYHCIICHHS.
®  OOBSICHATD M IPUMEHATH (POPMYIBI IS
BBIUMCIIEHUS Pa3MELEHHH,
[IEPECTAHOBOK M COYETAHMM IIpU PELICHUU
3ajad.
=  O3HakoMuThCs ¢ OmHOMOM HpIOTOHA M
TpeyronbHUKoM [lackais.
Pewmats npakTudeckue 3agadu ¢
UCTIOJIH30BAHUEM OHATUHN U TIPaBUII
KOMOWHATOPHUKH.

DJieMeHTbI TEOPUH BEPOSITHOCTEM

®  3yuuTh KIACCHUYECKOE OIpeesieHne
BEpPOSITHOCTH, CBOMCTBA BEPOSITHOCTH, TEOPEMY
0 CyMMe BEpOSATHOCTEII.

=  PaccMoTpeTh MpUMEpHl  BBIYUCIICHUS
BeposiTHOCTEH. Pemath 3a71aun Ha BbIYHCIICHUE
BEPOSITHOCTEN COOBITHIA.

IIpencraBieHne JaHHBIX
(TabaMubl, AUATPAMMBI, TPagUKH)

*(O3HaKOMUTKCS C MPEACTABICHUEM YHCIOBBIX
JaHHBIX U UX XapaKTEPUCTHUKAMHU.

*Pemarp nmpakTudeckue 3amaun Ha 00paboTKy
YUCIOBBIX  JAHHBIX,  BBIYMCIEHHE  UX
XapaKTEPUCTUK.
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I'EOMETPUA

IIpsimble M MJIOCKOCTH B
MPOCTPAHCTBE

= ®opMyIupoBaTh U MIPUBOJUTH
JOKa3aTesIbCTBA IIPU3HAKOB B3aHUMHOI'0
pACIlONIOKEHUSI  OPSIMBIX U IUIOCKOCTEM.
Pacno3naBath Ha dYepTekax U  MOJEIAX
pa3IMYHBIE CIIyYad B3aMMHOIO PACHOJIOKEHHS
OpSAIMBIX W IUIOCKOCTEH, apryMeHTHUPOBATh
CBOM CY>KJICHHUSI.

= ®opMyaupoBaTh ONpeIeNICHNUs,
MPU3HAKK M CBOMCTBAa MapajUICIbHBIX U
MEePINEHIUKYISPHBIX TIOCKOCTEH, ABYTPaHHbBIX
Y TUHEHHBIX YIJIOB.

®"  BpINOJAHATH NOCTPOEHHUS YIIOB MEXKIY
NPAMBIMHU, NOPSIMOM M TUIOCKOCTBIO, MEXIY
IJIOCKOCTSIMUA I10 ONHCAHUI0 U PACHO3HABaTh
UX Ha MOJIEIISIX.

. [IpuMeHsATh NpPU3HAKA U CBOWCTBA
pPAacCIONIOKEHHST MPSIMBIX M IUIOCKOCTEM MPHU
pemienun 3anad. M3o00paxkaTth Ha pUCYHKax U
KOHCTPYUPOBATh Ha MOJEIIAX
MEPIIEHANKYJISAPBl U HAKJIOHHBIE K IJIOCKOCTH,
NpsMbIE, MMAPAIUICIBbHBIE IUIOCKOCTH, YTJIbI
MEXIy  HOpsAMOM M IUIOCKOCTBIO M
00OCHOBBIBATH TIOCTPOCHHUE.

=  Pemarp 3aJa4d  HAa  BBIYUCJICHHE
r€OMETPUYECKUX BEJIMYMH. OrnuceIBaTh
paccTosiHue OT TOYKH JO IUIOCKOCTH, OT
MPSAMOU 10 TIJIOCKOCTH, MEXAY IUIOCKOCTSIMH,
MEXKIY CKPELIMBAIOIIMMU MPSIMBIMHA, MEXIY
MIPOU3BOJILHBIMU (PUTYpaMH B POCTPAHCTBE.

= ®opMyaupoBaTh U NOKa3bIBaTh
OCHOBHBIE€ TEOPEMBI O PACCTOSHUSAX
(TEeOpeMBI CyIIECTBOBaHUs, CBOUCTBA).
N300paxkaTh Ha dYepTexax U  MOJENSIX
pPaccTOssHUS U OOOCHOBBIBATH CBOM CY)KJICHUS.
OmpenensiTh U BBIYUCHATH PACCTOSHUS B
npoctpancTBe. Ilpumensats  dopMmynsl U
TEOPEMBI INIAHUMETPUM JJIs1 PELICHUS 3a/1a4.

= O3HaKOMUTBCS c MIOHSATUEM
MapajUyIEIbHOTO  MPOEKTUPOBAHUS U €r0
CBOMCTBaMHU. Dopmynupogams meopemy o
niowaou OPMO2OHAILHOU npoexyuu
MHO20Y20]IbHUKA.

=  [IpuMeHATH TEOPHUIO NI 0OOCHOBAHUS
IIOCTPOEHUU U BBIYUCIICHUM.
ApryMEeHTHUpOBaTb  CBOM  CYXKIEHHS O
B3aMMHOM PacCIIOJ0KEHUH MPOCTPAHCTBEHHBIX

dburyp.
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MHororpaHHuKHu

=  OnwuceiBaTh u XapaKTepH30BaTh
pa3IHYHbIC BUJIBI MHOTOTPaHHUKOB,
NEPEYNCIIATh X JIEMEHTHI H CBOWCTBA.

= U3obOpaxartpb MHOTOTPaHHUKA u
BBITOJTHATH TTOCTPOCHUS Ha HM300paKEHUSIX U
Ha MOJIEJISIX MHOT'OIPaHHUKOB.

®  BblUMCHATH JIMHEWHBIE JJIEMEHTHl H
yIJIBI B MPOCTPAHCTBEHHBIX KOHQPUTypaIHsiX,
apryMEHTUPOBATH CBOU CYKICHHS.

=  XapakTepu3oBaTh U H300paxkaTh
CCUCHUS,  paA36epmKU  MHO20SPAHHUKOS,
BBIYUCIISTH TUIOIIAA TOBEPXHOCTEH.

=  Crpouth mnpocTeiilme cedeHus Kyoa,
OpU3MbI, THpaMuabl. [IpuMeHSTH (GaKkThl |
CBEJICHUS U3 TUIAHUMETPHH.

®  (O3HaKOMUTBHCS C BUAAMHU CUMMETPHI B
NPOCTPAHCTBE, (POPMYIMPOBATH OMpPEACICHHUS
U CBOICTBA. XapaKTepH30BaTh CHMMETPHHU TeJ
BpAIlICHHUs U MHOTOTPAHHHKOB.

®  JIpuMeHATh CBOMCTBA CUMMETPHH IIPU
pEIICHUH 3a/1a4.

®=  Hcnonb3oBaTh NpUOOPETECHHBIC 3HAHMUS
IS WCCIENOBaHUS M MOJCIUPOBAHUS
HECIIOXKHBIX 3a/1a4.

= U300paxkaTh OCHOBHBIC
MHOTOTPAHHUKU W BBINOJHATh PUCYHKH IO
YCJIOBHSM 3aJ1a4.

Tesia M1 MOBEPXHOCTH BpallleHUS

= O3HakoMUTBCSI ~ C  BUAAMU  Tel
BpamieHusi, (OpMYIHPOBATh MX OINPEACIICHUS
1 CBOMCTBA.
= @opMyIupoBaTh TEOPEMBI O CEYECHUH
mapa  IUIOCKOCTBIO W O  IIOCKOCTH,
KacaTeJIbHOM K cdepe.
=  XapakTepu3oBaTh W H300pakaTh Tela
BpALEHUs, UX PA3BEPTKHU, CEUCHMUSI.
=  Pemars 3a/1a4n Ha
IIOCTPOEHUE CEYEHU, HA BBIYHCIICHUE
JUITUH, PACCTOSIHUM, YTJIOB, IUIOIIAIEH.
[IpoBonuTth JI0Ka3aTeJbHbIE
paccyXIeHUs TP PEIICHUH 3a/a4.
= [IpuMeHATE CBOMCTBA CUMMETPUH IIPU
pelieHun 3aJady  Ha Tela BpalleHus, Ha
KOMOUWHAIIUIO TEJI.
= N3006paxkaTh OCHOBHBIE KPYTJIbIE TEJA U
BBITIOJIHSITH PUCYHOK MO YCJIOBHIO 3aa4H.
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HN3mepenust B reomeTpuu

= O3HAaKOMUTHCS C MOHATHUIMU IUIOLIALU
1 00beEMa, aKCMOMaMH U CBOMCTBAMHU.

= Pemares 3amaud HAa  BBIYUCIIEHUE
WIomaAeH  IUIOCKUX  GUryp,  MOPUMEHSS
COOTBEeTCTBYIOIIME (GopMyabl U (AKTBl U3
TUTAHUMETPUH.

. W3yduth TEOpEeMBbI O  BBIYHCICHHUH
00bEMOB  IIPOCTPAHCTBEHHBIX TEJ, peIaTh
3aJa4d Ha MpUMEHCHHE (POPMYIT BBHIYHCICHHS
00BEMOB.

= W3yduts (GOpMyJbl IS BBIYHCICHHS
IUTOIIACH MOBEPXHOCTEH MHOTOTPAHHUKOB H
ten BpamieHus. O3HAKOMUTBCS C  METOJ0M
BBIUMCIICHUS TUIOIIAM TOBEPXHOCTH CEpHl.

= Pemares 3amaud HAa  BBIYHCIIEHUE
IUIOIIAJCH MOBEPXHOCTH IPOCTPAHCTBEHHBIX
Tell.

KoopauHaTsl M BEKTOPHI

. O3HAaKOMHUTBCS C TOHATUEM BEKTOPA.
W3y4nth nAEKapTOBY CHUCTEMY KOOpDAMHAT B
IIPOCTPAHCTBE,  CTPOMTH 1O  3aJaHHBIM
KOOPJHMHATAM TOYKM M IUIOCKOCTH, HAaXOJIHTb
KOOpJUHATBI TOYEK.

®*  Haxomurb ypaBHEHUS OKPYXHOCTH,
cdepbl, TUIOCKOCTH. BBUUCIATE pacCcTOSHHS
MEXIy TOUYKAMH.

= N3y4nTh CBOWCTBA BEKTOPHBIX BEJINYUH,
IIPABWJIA PA3JIOKEHUS BEKTOPOB B TPEXMEPHOM

IPOCTPAHCTBE, npaBuia HaXOXICHUS
KOOpJMHAT BEKTOpa B IPOCTPAHCTBE, IpPaBUIIa
JNENCTBUI C  BEKTOpamy, 3aJIaHHBIMU

KoopAauHaTamu. ® IIpumeHsTs TEopuI0 IpHu
pelIeHUM 3a1ad Ha JEUCTBUSA C BEKTOPAMHU.
N3y4uuth CKalaspHOE IPOU3BEACHHUE BEKTOPOB,
BEKTOPHOE YpaBHEHHE IPSIMOM M IUIOCKOCTH.
[IpuMeHATE TEOpHIO IIPU PELICHMM 3aJad Ha
JEUCTBHUSL C BEKTOpaMH, Ha KOOPAMHATHBIN
METOJl, Ha IPUMEHEHHE BEKTOPOB I
BBIYMCIICHUS BEJIMYUH YTJIOB U PACCTOSHUM.
O3HAaKOMHTHCS € JOKA3aTEIbCTBAMU TEOPEM
CTEPEOMETPHUH O B3aUMHOM PACIIONIOKEHUN
IPSIMBIX U INIOCKOCTEN € UCIIOJIB30BAHUEM
BEKTOPOB.




No
ypoka

AJiredpa U Ha4YaJIa MAaTeMATHYECKOr0 aHAJIN3A

Tema

Tema 1.1 IloBTOpeHMe 6a3MCHOTO Kypca.

AN Lt B W N

7-8
9
10

JlelicTBUTENbHBIE YUCIIA U IEUCTBUS C HUMU.
@opMyJIbI COKPAIEHHOTO YMHOKEHHS.
Crioco0bl pa3inoxKeHUs: HA MHOKUTEIIH.
Anrebpanueckue (QYHKIUH U UX TPAPUKH.
Pemenue NMHENHBIX YPAaBHEHUN U HEPABEHCTB.
[Toctpoenue rpadyka KBaApaTUYHON (PYHKIIUH.
Pemenue kBaapaTHbIX ypaBHEHUU U HEPABEHCTB.
Pemenne npoOHO-pallnOHATIBHBIX YPaBHEHUH.

3auétHas paborta o Teme « [loBTopeHune 6a3ucHOro Kypcay.

Tema 1.2 ®yHKUMH U UX TPAPUKH.

11-12
13
14-15
16
17
18-19
20-21
22
23
24

Yucnosble GyHKIIMN U UX CBOWCTBA.

Haxoxxnenne obmactu onpeneneHus: GyHKIIAN, 3aTaHHON (OPMYIIOMH.
YeTHble U HEUETHBIE (DYHKIINU.

Bo3spacrtanue u yObIBaHUE (PYHKITHH.

OKCTpEeMYMBbI (PYHKIIHH.

HccnenoBanue QyHKITUN.

[TocTpoenne rpadgukoB HyHKIHIA U OTUCAHUE WX CBOWCTB.
[TeproguyHOCTh QYHKITUH.

Pemrenue ynpaxueHui.

Kontponbnas padorta Ne 1 mo reme «DyHKINU U UX TpaduK».

Tema 1.3 Tpuronomerpuyeckue QPyHKIHH .

25
26
27
28
29
30-31
32
33-34
35-36
37

YucnoBasi OKpYKHOCTb.

YucnoBast OKpy>KHOCTh Ha KOOPAMHATHOM MJIOCKOCTH.
YucnoBast OKpY>KHOCTb U1 KOOPJIUHATBI TOYKH.

CHHYC ¥ KOCUHYC.

TaHreHc u KOTaHTeHC.

Tpuronomerpruueckre PyHKIIMU YUCIOBOTO apryMEHTA.
['panycHas u pagnanHas Mepa yria.
TpuronomeTrpuyeckue GyHKIIMH YTIIOBOTO apryMEHTa.
@opMyJbl NPUBEAECHUSA.

OyHKIMA Yy = sin X, €€ cBoMCTBa U rpaduk.
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38 OyHKIMSA Y = COS X, €€ CBOMCTBA U rpaduK.

39 [Toctpoenue rpaduxoB pyHkuuu y = mf(x).
40-41  Iloctpoenue rpadukoB pynkuuu y = f(Rx).

42 I'paduk rapMoHUUECKOTO KOJIeOaHus.
43 OyHKIMH y = tg X, y = ctg X, UX CBONCTBA U rpaduK.
44 KonTponbhas padota Ne 2 o reme «Tpuronomerpuieckue QpyHKIHN».

Tema 1.4 TpuroHoMerpuiecKue ypaBHeHUsI.
45-46 ApkkocuHyc. Pemenre ypaBHEeHHH COS X = a.
47-48 Apxcunyc. Perienue ypaBHeHHU sin X = a.
49  ApKTaHIeHC U pelIeHHE YpaBHEHUH tg X = a.
50  APpKKOTaHI€HC U pellieHHe ypaBHEHUH ctg X = a.
51-53 TpuroHomMeTpu4eCcKUe ypaBHEHHUS.
54  3au€THbIi ypOK MO TeME « TpUTOHOMETPUUECKUE YPABHEHUS».
55-56 CuHyC U KOCUHYC CYMMbI U Pa3HOCTH apTyMEHTOB.
57  TaHreHC CyMMBbI U Pa3HOCTH apTyMEHTOB.
58-59 ®opMyiibl ABOMHOIO apryMeHTa.
60  ®opmysbl NOHMKEHUSI CTETICHHU.
61  IIpeoOpa3zoBaHue CyMM TPUTOHOMETPUUECKUX (PYHKIIUI B TPOU3BEICHUE.
62-64 PenieHre TPUTOHOMETPUUYECKUX YPABHEHUN U HEPABEHCTB.
65  KontponbHas padota Ne 3 mo teme «TprUroHoMeTpuuecKue ypaBHEHUS».

Tema 1.5 IlpousBoanas.

66  YwcioBble NOCIEA0BATEIBHOCTH.
67  Ilpenen unucioOBOM MOCIEAOBATEILHOCTH.
68  Brluucienue npeaenaoB MOCIEA0BATEIbHOCTH.
69  Ilpupamenue aprymenTa, npupaiieHue QyHKIIH.
70  Omnpenenexnve NpoU3BOAHOMN, €€ TEOMETPHUUECKUN U HPU3UUECKUN CMBICI.
71  AJTOpPUTM OTHICKAHMS MPOU3BOIHOM.

72-73 BpluncieHUe NpPOU3BOJAHBIX.

74-75 ®opmynsl nuddepeHIpoBaHus.

76-77 TlpaBuna nuddepeHnmpoBaHus.

78-79 JuddepenuupoBanue cloXHOU QyHKIUH.
80  3auérHblil ypok no Teme «[IponsBogHas».
81  VYpaBHeHHe KacaTenbHOU K rpa@uKy (QPyHKINH.
82  HccnenoBanue pyHKIIMM HA MOHOTOHHOCTb.

83  OTbICKaHME TOYEK IKCTPEMYyMa.
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84-85 TlocTpoenue rpagukoB GyHKIIHA.

86  OtbickaHue HauOOJBIIET0 W HAUMEHBIIEr0 3HAYEHUH (QYHKUIUU
HEINPEPBIBHOM Ha ITPOMEXKYTKE.
87-88 3amaun Ha OTBHICKAHHE HANOOJILIIETO U HAUNMEHBIIIETO 3HAYECHUI BEJTUYNH.
89-90 KonrtponsHas padoTa Ne 4 1o Teme «IIpousBoiHas».
Tema 1.6 IlepBooOpa3nas.
91  Omnpexaenenne nMepBoOOPA3HON.
92  OcHOBHOE CBOICTBO MEPBOOOPA3HOM.
93-94 IlpaBuia HaXOXACHUS NIEPBOOOPA3HBIX.
95  Heonpenen€HHblil HHTETpal.
96-97 Kpusonuneitnas tpaneuus. Dopmyna Hetorona-Jleitbuuia.
98-99 Bpruncienue onpeneaEHHOr0 HHTErpaa.
100 IIpumeHeHue UHTETrpajga K BEIYMCICHHIO TUIOMIAACH MITOCKUX UTyp.
101  PemeHnue ynpaKHEHUN.
102  KontposbHas padbora Ne 5 o teme «IlepBooOpazHas».
2 kypc
Tema 1.7 Crenenn u kopuu. CreneHHble PyHKIIHU.
1-2  TloHsiTue KOpHA n-OM CTEIEHU.
3-5 @yskuuu y = ¥X , MX CBOMCTBA U TPa(UKH.
6-8  CBoiicTBa KOpHs n-Oi CTEIECHH.
9-11 TIIpeoGpa3oBaHue BRIPOKECHHM, COACPIKANTUX PATUKAIIBI.
12 Konrtposbnas pabota Ne 1 no teme «CTeneHu u KOpHU».
13-15 OO6o0uieHne MOHATHS O TOKa3aTeNe CTENEHH.
16-18 CrenenHble PyHKIMU, UX CBONCTBA U TPAPUKH.
Tema 1. 8 [loka3zaTreabHasi u Jorapudpmuyeckasi QyHKIUM.
19-21 TIloka3arenbHast QyHKIUs, €€ CBOMCTBA U TpaduK.
22-24 lloka3areybHbIE YPABHEHHUS.
25-26 Tloka3aTenbHble HEPABEHCTBA.
27  PemeHue ynpaxHEHHUI.
28  KonrtponbHas padota Ne 2 o teme «[lokazarenpHast GyHKIH».
29-30 TlonsTue norapudma.
31-33 Jlorapudmuueckas GyHKIUs, €€ CBOMCTBA U rpad UK.
34-36 CaoiicTBa orapupmMoB.
37-39 JlorapupmMuyeckue ypaBHEHHUS.
40-41 Jlorapudmuueckue HEPaBEHCTBA.
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42  KonrtponsHas padota Ne 3 o teme «Jlorapudmudeckas GyHKIIUS».

43 JIuddepenunpoBanue nokazareabHONU QyHKIUH.
44  JIuddepenunpoBanue sorapuGMuaeckon pyHKIuu.
45  JludbdepennupoBanue nokazaTeIbHOM U JJorapupMUIecKoi hyHKITHIA.

Tema 1.9 Jj1eMeHTHI KOMOMHATOPUKH.
46  Ilpocreitmne koMOMHATOPHBIE 331a4u. [IpaBUIO yMHOXKEHHUS.
47  Tlpocrteiiiue kKOMOMHATOPHBIC 3a/1a4u. [[epeBo BapuaHTOB.
48  Tlpocteiiimue koMOuHaTOpHBIE 3a1aun. [lepecTaHOBKH.
49  Coueranus. Beibop nByX 371eMEHTOB.
50  Coueranus. BeiOop Tpéx u Gosee 37€MEHTOB.

51-52 3apmayum Ha NOACYET YKCIa pa3MENIeHU, TepecTaHOBOK, COUETaHUM.
53  ®opmyna 6uHoma HproToHa.
54  Cpo#cTBO OMHOMMHAJIBHBIX KO3(PPHUIIMEHTOB.
55  Tpeyronbauk Ilackans.
56  Peruenue 3agauy.
57  3a4y€THbBIN YPOK MO TeMe «DJIEeMEHTbl KOMOUHATOPUKH».

Tema 1.10 D1eMeHTHI TEOPUN BEPOSTHOCTH
58  CoObITHs 1OCTOBEPHBIEC, HEBO3ZMOXHBIE U CITy4alHbIE.
59  Kiaccuueckoe onpeiesieHue BEPOSITHOCTH.
60  BeposTHOCTH IPOTHUBOIIOIOKHOTO COOBITHS.
61  BeposATHOCTH CyMMBI HECOBMECTHBIX COOBITHIA.
62  BapuaHThl U UX KPAaTHOCTH.

63-64 MHOroyroJbHUKM pacnpeaeiaeHus JaHHbIX.
65-66 KpuBas HOpMaIbHOTO PaCHpPEACIICHHUS.
67  UYwucioBble XapaKTEPUCTUKHU BHIOOPKHU.
68  Cxema bepuymimu.
69  3au€THBIN YPOK 1O TEME « DIIEMEHTHI TEOPUU BEPOSITHOCTH».
Tema 1.11 PazBuTHe noHsiTUA 0 YMCTIe

70  Ilousatue o uucnoBoMm noje. OnpenesaeHue KOMIUIEKCHOTO YU CIIA.
71  N3oOpaxeHNEe KOMIIJIEKCHBIX YUCEN.
72  ConpsKEHHbIE KOMIUIEKCHBIEC YMCTIA.
73 CnoxeHue KOMIUIEKCHBIX YHCEN.
74 YMHOXEHHE KOMIUJIEKCHBIX YUCET.
75  BbluuTaHUE KOMIUJIEKCHBIX YUCET.

76-77 ]JleneHne KOMIUICKCHBIX YHCEI.
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78-79 Tpuronomerpuyeckas popmMa KOMILJIEKCHOT'O YUCIA.

80  YMHOXEHHE uucel, MPeACTaBICHHBIX B TPUTOHOMETPpUUIECKOU (hopme.
81  JlemeHue umcen, MPEACTABICHHBIX B TPUTOHOMETPUUYECKON (hopme.
82  Bo3BeneHue KOMILUIEKCHOTO YHCIIA B CTETIEHb.
83  H3BieueHHe KBAAPATHOTO KOPHS U3 OTPULATEIHOTO YHCIIA.
84-85 Pemienne KBaJpaTHOTO YypaBHEHUS, HMEIOIIETO  OTPHULIATEIbHbBIN
JTUCKPUMHUHAHT.
86  3auétHblii ypok 1o Teme " KommiekcHele yucna .
Tema 1.12 UTorosoe noBTOpeHue
87  IIpeoOpa3zoBaHre TPUTOHOMETPUUECKUX BBHIPAKCHHM.
88-89 TpuUroHOMETpHUUYECKUE YPABHEHHS.
90-91 TIloka3aTenbHbl€ YpaBHEHUS U HEPABEHCTBA.
92-93 Jlorapudmuueckrue ypaBHEHUSI U HEPABEHCTBA.
94  HppanuoHajbHbIE YPABHEHHSI.
95  IlpousBojgHasi, €€ reoMeTpUUECKU U (PU3MUECKHUI CMBICIT.
96  Bospacranue, yopiBanre QyHKIHUN. DKCTPEMYMBbI (PYHKIIHH.
97  HUccnenoBanue QyHKIUU.
98  IlepBooOpasnas.
99-100 TI'padux bynkuuu u €€ cBONCTRA.
101-

102 KontponbsHas pabota Ned " YpaBHeHUs 1 HEpaBEeHCTBA"

[IpakTuueckue 3aHsATUS 1O pa3zeny (1abopaTopHbie, KOHTPOJIbHBIE PadOTHI IO
pazneny)

— KOHTPOJIbHBIE pabOTHI:

. OYHKIUU U UX rpapuKH.

. TpuronomeTrpuueckue QyHKITUH .
. TpuronomeTrpuueckne QPyHKITUH.
. [TpousBoHas.

. [leppooGpa3zHas.

. CTenieHun 1 KOpHHU .

. [ToxazarenbHast pyHKINSA .

0 N O L B W N~

. JlJorapudmuueckas GyHKIHSA.
— TpaKTU4YeCKue pabOoTHI:

Nel. IMocTpoenue rpaduka 4€THOM 1 HEUETHON (PYHKITUH.
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Ne2. TToctpoenue rpaduka anredpanyeckoi PyHKIIMU U ONUCATH €€

CBOMCTB.

Ne3. UccnenoBanue GpyHKIMHU 1O OOIIEH cXeMe UCCae0BaHMsl.
Ne4. TTocTpoeHHe TOUEK Ha YUCIOBOM OKPYKHOCTH.

NeS. TToctpoenue rpadKOB TPUTOHOMETPUUYECKUX (PYHKIIMM BUA
y = mf(x), y = f(Rx).

No6. Pemienre npocTeimx TPUroHOMETPUIECKUX YPABHEHUH.
Ne7. TpuronomeTrpudeckue GoOpMyJIbl.

Ne8. Paznuunbie npuEéMBI pELIEHHS] TPUTOHOMETPUUYECKHUX YPABHEHHI.
Ne9. UccnenoBanue pyHKIIMM HA MOHOTOHHOCT.

Ne10. UccnenoBanue hyHKIIMK HAa SKCTPEMYMBI.
Nell.HaxoxaeHue HanOoJIbIero (HaMMEeHbIIero) 3HaueHus GyHKIIMU Ha
OTpE3KE.

Nel2. Pemenne koMOMHATOPHBIX 3a/1a4.

Nel3. DniemeHTBI TEOpUM BEPOSATHOCTH.

Nel4. I'paduueckoe npeacraBiaeHne HHPOpMAITUH.

Buabl camocTosiTeIbHOI PadoTHI CTYIeHTA

Buinonnenue ynpasichenut Ha 3axpeniienue u3y4eHHo20 Mamepuana no
memam:

[ToBTOpEHUE Ga3UCHOTO Kypca.

OyHKIMK U UX TpaduKH.

Tpuronomerpruueckne QyHKITUH.

TpuroHoMeTpuueCcKre ypaBHEHHS.

[TpousBogHas.

[TepBoobOpasnas.

Crenenu u kopHu. CrerneHHble PyHKINU.

[TokazaTenbHas u norapupmMuyeckas GQyHKIUU.

DneMeHTbl KOMOMHATOPUKH.

DNEeMEHTHI TEOPUH BEPOSATHOCTH.

KowmriekcHble yncia.

YpaBHEHUS 1 HEPABEHCTBA.

Hanucanue peghepamos no memam:

W3 uctopuu npoucxoxaeHusi 0003HaYCHUH.

Benukue maTreMaTHKU U UX OTKPBITHA.
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No I'eomerpus
ypoKa Tema
1 kypc

Tema 2.1 BBenenue.
| [ToBTOpEHNE INTAHUMETPUU
[Ipenmer crepeoMeTpun. AKCUOMBI CTEPEOMETPHH.

3 HexoTopble cneacTBUs U3 aKCUOM.
4-5  Pewenue 3amau.

6 3au€THas paboTa Mo TeMe «AKCHUOMBI CTEPEOMETPUI».

Tema 2.2 IlapaiebHOCTh NPSIMBIX U MJIOCKOCTEIA.

7 [TapannenbHble NpsIMbIE B TPOCTPAHCTBE.

8 [TapannenbHOCTh IPSMOM U MIJIOCKOCTH.

9 Pemenwne 3agau .

10  CkpemmBaromuecs npsiMble.

11 VYrusl ¢ coHanpaBiIeHHBIMA CTOPOHAMH. Y TJIBI MEKY IPAMBIMH.

12 Pemenne 3agau.

13 KontponbHas padora Nel no teme «AKCHOMBI cTepeoMeTpuu. B3anmuoe

PacnoJIOKEHUE NPAMBIX, IPAMON U TUIOCKOCTH».

14 IlapamienpHble mIOCKOCTH. [IpU3HaK nmapamieabHOCTH MIOCKOCTEN.
15  Terpazap. Ilapamnenenunen. Ky6. [loctpoenue ceuenuii.

Tema 2.3 IlepneHAUKYISIPHOCTH NPAMBIX U IIOCKOCTEI.

16 IleprieHIMKyIsIpHBIE IPSIMBIE B IPOCTPAHCTBE.

17 [Ipu3Hak nepneHAUKYJISIPHOCTH MIPSIMOU U TITIOCKOCTH.
18 PaccTostHue OT TOUKM 10 ITOCKOCTH.

19 Teopema o Tpéx neprneHIuKyIsIpax.

20 Yron Mexay npsMOU U INTIOCKOCTBIO.

21 Pemenune 3amau.

22 JIByrpanssiil yrou. [lepneHauKynsipHOCTb IIOCKOCTEN.
23 IIpr3Hak nepneHaAuKyIIspHOCTH IIIIOCKOCTEN.

24 [IpstMOYyTOJIBHBIN NIapasuIeIenumnes.

25 Penrenne 3amau.

26 Kontponsnass pab6ora Ne2 mno Tteme « IlepneHIUKyIsIpHOCTh B

IPOCTPAHCTBE»
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Tema 2.4 BekTopbl.

27
28
29
30
31
32
33
34

[lonatne BekTOpa. PaBeHCTBO BEKTOPOB.

CnoxeHre U BBIMUTaHUE BEKTOPOB.

CrnoxeHne HECKOJIBKMX BEKTOPOB.

YMHOXEHHE BEKTOPa Ha YUCIIO.

Kommianapusie Bexkropa. [IpaBuiio napamienenunena.
Pasnoxenune BekTopa o TpEM HEKOMIUIAHAPHBIM BEKTOPAM.
Pemienue 3anau.

3auér o Teme «BeKTopbl B MPOCTPAHCTBE».

Tema 2.5 MeTo KOOPAMHAT B MPOCTPAHCTBE.

35
36
37

38-40
41
42
43
44
45
46

[IpsiMmoyronbHasi CUCTEMA KOOPAUHAT B IPOCTPAHCTRE.

Koopaunatel BekTopa.

CBs13b MEXKy KOOpJIMHATAMU BEKTOPA U KOOPJIMHATAMU TOYEK.
[Ipocrenmme 3a1aun B KOOpAUHATAX.

Yroa Mex1y BEKTOpaMHu.

CkansipHoe IpoUu3BEICHUE BEKTOPOB.

Brpruncnenne yrioB Mexay nNpsIMbIMHU U TDIOCKOCTSIMM.

JBuxenus. [lentpanbHas cummerpusd. OceBasi CHMMETPUSL.

3epkanbHOe oToOpaxkenue. [lapaiensHbIN IepeHoc.

Kontponbshas padota Ne3 o teme «MeToj KoopAuHAT B IPOCTPAHCTBE»

2 Kypc

Tema 2.6 Muororpannuku. [liiomaab NnoBepxXHOCTH.

|

2
3
4
5

[lonaTre MmHOTOrpaHHuKa. [Ipu3msl.

[locTpoeHue ceueHnii Mpu3Mbl

[Ipsmas npusma. [1nomiaae NOBEPXHOCTH MPU3MBI.

Pemtenue 3angau.

[IpakTuyeckas pabota 1mo TeMe «BbpIYUCIeHUE TUIOMAIA TOBEPXHOCTH
IIPSIMOU ITPU3MBID».

[Tupamuaa. [Lnomans NOBEPXHOCTH MUPAMHUBI.

[IpaBuiibHAs upaMuaa.

Pemenue 3amau.

Yceuénnas nupamuaa. [momans moBEpXHOCTH YCEUEHHOW TUPAMU/IBI.

CummeTtpus B mpocTpaHcTBe. [IoHSITHE MPAaBUIBHOTO MHOTOIPaHHUKA.

Pemenue 3amau.

HpaKTI/I‘{CCKa}I pa60Ta 1o teMe «Bpluncienue miIomaan IIOBCPXHOCTH



38
MUpaMUJbI».

15-16 Pemenune 3agay.

17

Koutponbnas pabora Ned mno teme «Mmuororpannuku. Ilnmomane

IMOBECPXHOCTHU IIPU3MbI U ITUPAMUIBI>» .

Tema 2.7 Tena BpanieHusi.

18
19
20
21
22
23
24
25
26
27
28

[Tonstne nunuaapa. CeyeHus: HUIMHAPA.

[1nomans NOBEPXHOCTH HUIMHAPA.

[Tonsarue konyca. CeueHust KOHyca.

[1moma b MOBEPXHOCTH KOHYCA.

[TpakTrueckas padbota o Teme « [11o1aae TOBEpXHOCTH KOHYCa».
Y Cceu€HHbIN KOHYC.

[Tap u cdepa. YpaBHeHue chepsl.

Bsaumnoe pacnonoxenue chepsl U IIIOCKOCTH.

[Imockue ceuenus mapa.

[Tnomans chepsl.

KontponbHas pabota Ne5 no reme «Tena BpaiieHus».

Tema 2.8 O0BLEMBI TeJI.

29
30
31
32
33
34
35
36
37
38
39
40
41
43
44
45

[Tonsarue o0béMa. OOBEM MPSIMOYTOIBHOTO TapasuIeIenune/a
OOBEM NIPSMON MPU3MBI.

O0BEM muMHIpA.

[Tpaktrueckas pabota mo Teme « OOBEM UIMHAPA»
O0BEM HAKJIOHHOU MPU3MBI.

O0BEM UpaMuIbL.

[IpakTrueckas pabota mo Teme « OOBEM TUpPaMUIb»
Pemienune 3anau.

O0BEM yceu€HHON TUpaMU/IbI.

Pemenue 3amau.

O0BEM KOHYCA.

O0BEM yceu€HHOTO KOHYCA.

O06bEM mapa.

OO0BEM MIAapOBOTO CETMEHTA, IIAPOBOTO CIIOS.

OO0BEM 1IapOBOTO CEKTOPA.

Kontponbsnas padota Neb 1o teme «OOBEMBI TEI».
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[IpakTiueckue 3aHsATUS 1O pa3aeny (J1abopaTopHble, KOHTPOJIbHBIE PaOOTHI IO
pazneny):
— KOHTpPOJIbHBIE PabOTHI
1. Axcuomsl crepeomeTpur. B3anMHOE pacnosioKeHHe NPAMbIX, NPIMON U
IIJIOCKOCTH.
2. llepnieHAUKYISIPHOCTD B POCTPAHCTBE.
3. Merox KOOpAWHAT B IPOCTPAHCTBE.
4. MuororpanHuku. [1nomaae noBEpXHOCTH NPU3MbI U TUPAMU/IBI.
5. Tena BpaieHus.
6. O0OBEMBI Tell.
— TMpaKTUYECKue paboThbI
Nel. IToctpoenue ceueHnii MHOTOTPaHHUKOB.
Ne2. Brruncienue mioniaay oBEpXHOCTU IPSIMOM IPU3MBI.
Ne3. U3roroBienune Mojieneil NpaBUIbHBIX IPU3M.
Ne4. N3roroBnenune Moeneil NpaBUIbHBIX TMPAMHUI.
Ne5. Brluucienue mioniaayu MoBEpXHOCTU MPaBUIbHOMN MPU3MBI.
Ne6. Brruncnenue mioniaay NoBEpXHOCTH TPABUIIBHON TUPAMUIBI.
Ne7. HWszrortoBieHne MoOJenuM KOHyca U BBIYMCICHHE IUIOIIAAU  €ro
MOBEPXHOCTH.
Ne8. Brruncienue mionjaay NoBepXHOCTH Liapa.
Ne9. Beruncnenne 06bEMa MpaBUIIbHOM MPU3MBI.
Nel10.Brruucnenue o0bEma npaBUILHON MUPAMHU/IBI.
Nell. Beruucnenue o6b€Ma UIMHIpA.
Nel2. Berunciienne o0béMa KOHYyCA.

Buabi camocTrosiTe/IbHOM padoThl CTyIEHTA

BrinmosiHeHne ynpaXHEHWH Ha 3aKpEIICHHE HW3YYEHHOIO0 Marepuaina I1o0
TEMaM: WU3TOTOBJIEHWE MHOTOTPAHHUKOB M TE€J BPALIEHUs C IMOCIEAYIOLIEN
BBIUMCIIUTEIBHON paboTOM Ha OIpelneieHHe IUIOMEAAN IMOBEPXHOCTH MU

o0BEMa Tell.

YYEBHO-METOJJNYECKOE U MATEPUAJIBHO-TEXHUYECKOE
OBECIHEYEHHWE ITPOT'PAMMBI YUEBHOM JJUCHOUTLIAHBI

Meroanueckue yka3aHus 10 BHITIOJHEHUIO Ta00OPATOPHO-TIPAKTHIECKUX padoT.
KoMIIJIeKT TeCTOBBIX 3a/IaHUI.

KoMruiekTl caMOCTOATENBHBIX PadoT.

KommiekTbl KOHTPOIBHBIX PadoT.

Kommiextsl 3amanuii ajist 0000111ar011ero moBTOPEHHUS.

KoMmiekT KoJ10n03UTHBOB.
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7. KOMIUIEKT MOZENEN MHOTOTPAaHHUKOB U TEJ BPALICHUS.

8. Tabnwuipl cepuitHbIC 1O anredpe U HavajgaM aHaJIn3a, TeOMETPHH.

9. IlepesanoBa E.A. «KKontponbHubie TecThl. 'eomerpus 10. PaGouas TeTpanp»,
Yensouuack: OO0 «Ypan LTD», 1998 r.

10.Anemmna T.H. O6yuarorue u npoBepounbie 3aganus. ['eomerpus 10 knacc. M:
«MuTennekr-uentp», 2006 r.

11.EpmoBa A.I1. CamocTosATEbHBIE U KOHTPOJIBHBIE pab0ThI IO reomeTpun 1ist 10
kinacca. M: «MJIEKCA» 2008 r.

12.3uB b.I'. Jlunaktueckue matepuaisl o reomerpun Juist 11 knacca. M:
«IIpocsemenue» 2003 r.

13.1BneB b.M. Jlunaktuueckue MaTepualbl o ajire0Ope U Hadajgam aHajau3a Jjis
11 xnacca. M: «IIpocsemienue» 2003 .

14.KapTOYKHU-UHCTPYKIIMU N0 PELICHUIO0 YPABHEHUI U HEPABEHCTB.

JIMTEPATYPA

VYyeOHUKU:

1. Mypasun I'.K. Maremaruka: anredpa 1 Hauajga MaTeMaTHYECKOTO aHAIN3a,
reoMmeTpusi. Ainredpa v Hayajga MaTeMaTU4YeCKOro aHanusa. ba3osbiit ypoBeHb. 10
kiacc: yueOHuk. M,:Jlpoda, 2018.

2. Mypasun I'.K. Maremartuka: anreOpa 1 Hauajia MaTEMAaTHUYECKOTO aHAIN3a,
reoMeTpusi. Anredpa u Havajga MaTeMaTUYeCKOro aHajan3a. bazoBelil ypoBeHs. 11
kiacc: yaeonuk. M,:Ipoda, 2018.

3. lllapeirun U. ®.MaremaTuka: anreOpa u Hauajga MaTeMaTHYECKOT0 aHAIN3a,
reomeTpusi. ['eomeTpusi. basosiit ypoBens. 10 - 11kiacc: yue6uuk. M,:Jlpoda,
2017.

4 KonmoropoB A.H. Anre6pa u Hayana mateMatudeckoro ananuza 10-11 kiacchl.
VY4e0 Huk g o0eo0pazoBatenbHbIX yupexaenuit. M: «IIpocsemenue» 2000 r.
5. IMoropenos A.B. I'eometpust 10-11 xmaccel. YueOHuK J1s
o011eo0pa3oBaTenbHbIX YUpexaeHuid. ba3oBblil 1 poguiIbHBIN ypoBHU. M:
«ITIpocsemenue» 2009 r.

6.MopakoBuy A.I'. Anrebpa u Hadama wmaremaTudeckoro anammsza 10-11
kinacc.Yactp 1. YueOHUK Juisl ydamuxcsi o0IIeo0pa3oBaTeNbHBIX YUPEKIECHUN
(6a30BbIl ypoBeHB). M: «Muemo3uHa» 2011 r.

7.Mopakosuy  A.I'. Anre6bpa w Hadama waremarudeckoro anamusa 10-11
knacc.Yactp 2. 3agauyHuK Ui ydamuxcsi 00IIeoOpa3oBaTeNbHBIX YUPEKIACHUN
(6a3oBbIif ypoBeHb). M: «MHemo3ura» 2011 T.

8. AranacanJI.C. I'eomerpust 10-11 knmaccel. YueOHHK 1751 00111€00pa30BaTEIbHBIX
yupexieHnii. ba3oBsiil u npoduibHbI ypoBHH. M: «IIpocBemenue» 2010 r.
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JlonosHUTENBHBIE UCTOYHUKH:
1. MopnkoBuuy A.J. Anrebpa u Hayaia MaTeMaTHYECKOTO

kinacc.Yactp 1. YdueOHUK s ydamuxcsi o0uieoOpa3oBaTeIbHBIX
(nmpodunbHEIN ypoBeHb). M: «Muaemosuna» 2010 r.
2. Mopakosuu A.I'. Anrebpa W Hayajga MaTeMaTHYECKOTO
kinacc.Yacte 2. 3amayHuK I ydamuxcsi o01eo0pa3oBaTenbHbIX
(mpodunsHEIN ypoBeHB). M: «Muemosuna» 2010 r.
3.  Mopakouu A.I'. Anrebpa u Havyana MaTeMaTHYECKOTO
knacc.Yactp 1. YuebHuk g ywamuxcs o001eoOpa3oBaTelIbHbIX
(mpodunsHEIN ypoBeHB). M: «Muemosuna» 2010 r.
4. Mopakopuu A.I'. Anrebpa u Hayaja MaTEMaTHYECKOTO
kinacc.Yacty 2. 3amayHuK I ydamuxcsi o01eo0pa3oBaTenbHbIX
(mpodunbHEIN ypoBeHb). M: «MHemo3una» 2010 r.

anammza 10
YUPEKICHUN

agaimza 10
YUYPEKICHUN

agaimmza 11
YUPEKICHUN

aHaimza 11
YUYPEKICHUN

5. TI'maskoB HO.A. Kommuiekcusnie unucna 9-11 kimacceel. M: «9x3amen» 2012 .

Hnmepnem-pecypcoi

http://school-collection.edu.ru — DeKTpoHHBIN yueOHUK «MaTeMaTuka B

mkone, XXI Bek». http://fcior.edu.ru - mHbpOpMaLMOHHBIE, TPEHUPOBOYHBIE U

KOHTPOJIbHBIE
MaTepHabl.
www.school-collection.edu.ru— Equnas xomnexuuu Lndposbix

00pa30BaTeNIbHBIX PECYPCOB



