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ABTOMATH3aI[MH TEXHOJOIMYECKHX IPOLIECCOB M MPOM3BOACTB (110 OTpAcisiM)i MPHUMEPHOH
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PELIEH3MSI

Ha pabouyio nporpaMmy yuebHoit quctummnas OY Jln. 11 Maremaruxka
Juist obyvatomuxcst 1 Kypea crnenuaibHOCTH
15.02.14 OcHaienue cpeicTBaMu aBTOMATH3AI[MH TEXHOJIOTHYECKHX IIPOIIECCOB H IIPOU3BOJICTB
(o orpacisim)
paszpaborannyio npenojasareieMm HedrsiHoro nncruryra
(punuana) ®I'BOY BO «IOTI'Y»
Kapcaxosoii Enenoit HukonaeBHoii.

Pabouass nporpamma yuebuoit mmcimpmmnst OYJIn.11 Marematuka paspaborana B
coorserctBun ¢ Ilmcemom MUHOBPHAYKU P® or 17 mapra 2015r Ne 06-259
«PexoMeHalMKM 10 OpraHM3alMu TOJIyYeHHUs cpejiHero obmiero obpasoBaHusi B mpejesax
OCBOEHMsI 00pa3oBATENILHBIX MPOrPaMM CpeJHero rnpodeccuoHaibHOro obpasoBanusi Ha Oase
OCHOBHOTO 001ero obpaszoBanusi ¢ yderom TpeboBaHHN (elepalbHbIX IOCYAaPCTBEHHBIX
obpasoBaTeNnbHBIX CTaHAAPTOB M TOJMy4aeMOH MpodeccHu MM CHEHAIBLHOCTH CPEJHEro
npogeccuoHanbHoro obpaszoBanus» 10  cnenmaibHocT 15.02.14 Ocuamenue cpejcTBamMu
aBTOMATHU3alMKM TEXHOJIOTHYECKHX MPOIECCOB M TPOM3BOACTB (10 OTPAcisiM) U MPHUMEPHOI
nporpaMmoii  y4eOHoM aumcummumHbl  Maremaruka: anrebpa ¥ Havajsa MaTeMaTHYeCKOro
aHanu3a, reoMerpus  npodeccHoHanbHBIX 00pa3oBaTeNbHBIX OpraHU3aluil, pealnu3yiolX
OCHOBHYIO ITpoeccHoHaiibHyI0 oOpa3oBatenbhyio nporpammy CITO Ha 6a3e ocHOBHOro 001IEr0
00pa3zoBaHMsl C OJHOBPEMEHHBIM MOJIy4eHHEM cpe/iHero obiiero obpa3oBaHus, 0100PEeHHON
DI'AY «DenepanbHblii HHCTUTYT pa3BuTHs oOpaszosanus» ot 21.07.2015 r.

Pabouas nporpaMmma OpHeHTHpPOBaHA Ha JOCTHIKEHUE CIIEYIONINX LEJIei:

. pa3BHTHE JIOTHYECKOTO MBIIIJICHHS, MPOCTPAHCTBEHHOTO BOOOpaXeHus,
ITOPUTMHYECKON KYJIbTYPhl, KPUTHYHOCTH MBILUICHHSI HA YPOBHE, HEOOXO0AUMOM Julst OyayIeit
1poecCHOHABLHOMN e TeNbHOCTH, VTS IPOJIOJDKEHHUs: 06pa3oBanHus U caMooOpa3oBaHusI;

. OBJIAZICHHE MATEMATHYECKMMHU 3HAHUSIMH U YMEHHUSIMH, HEOOXOAMMBIMH B TIOBCEIHEBHOM
JKM3HH, JUISI U3YYEHHSI CMEXHBIX €CTECTBEHHO-HAYYHBIX IUCIMIUIMH Ha 0a30BOM ypOBHE H
JIUCIMILINH NPo(ecCHOHANIBHOTO UKIIA;

. BOCIIMTAHWE CPEICTBAMH MAaTEMaTHKH KYJIbTYpbl JIMYHOCTH, MOHUMAHWS 3HAYUMOCTH
MaTeMaTUKH JUJIsli HayYHO-TEXHUYECKOro Mporpecca, OTHOUICHHS K MaTeMaTHKe KaKk K 4YacTH
o01euenoBeyecKon KyabTyphil.

Pabouas mporpamMma cocTaBiieHa rpaMOTHO W JIorH4HO. [TocieoBaTebHOCTh pa3iesioB 1
TEeM, Ipe/ilaraeMbIX K U3y4EeHHIO, HallpaBJieHa Ha KAYeCTBEHHOE YCBOeHHE yueOHOro MaTepHuaa,
COZICPIKHUT PA3JIMYHbIE YPOBHH CJIIOKHOCTH NPHUMEHSIEMBIX AJTOPHTMOB, BKJIIOYAET IMPUMEPHI
MCIT0JI30BAHHUSI MATEMATHYECKUX MTPUEMOB U METO/IOB B MPO(ECCHOHAIBHOM JIESTEILHOCTH.

TmarensHo npojyMaHHble TEMbI 3aHSTHIl TIOMOTYT 3aKpENHTh TEOPETHYECKHE 3HAHMSI,
chopMHpOBaTE HABBIKM TIPAKTHYECKOTO MHCIOJIB30BAHMSI NPHOOPETEHHBIX 3HAHWI W yMEHHd
paboTel ¢ pacyeramu, rpapukamu, TabiunamMH, HeOOXOAMMBIMH B Hocieayomeil y4eGHoi
JEATENILHOCTH 110 0011enpodecCHOHAIBHBIM H PO HIBHBIM JIMCIUIIIHHAM.

[lpennaraemplii TeMaTHYECKHH IUIAH COCTaBIEH C Y4YETOM MAaKCHMAJIbHON y4eOHOI
Harpy3KH, YYUTHIBAIOIIEH ay/IMTOPHBIE Yachl U Yachl BHEAYJIUTOPHOM CaMOCTOSATEILHOM paboThl
o0yyaroimumxcsi.
3akmouenne: PabGoyas nporpamma yuebHo#t jwcimmumnsl OYJIn.11  MaremaTuka
CMOCOOCTBYET KAuyeCTBEHHOH MOArOTOBKE OOYHYAIOIIMXCS M MOXKET ObITh PEKOMEHJIOBAaHA K
HCII0JIL30BAHMIO B yueOHOM Iporecce,
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PELIEH3USI

Ha pabouyio nporpamMmy yuebHoi aucrmmmns OY Jln. 11 Maremaruka
Just oOyuarommxcst | Kypea crenuanbHOCTH
15.02.14 OcHauenue cpe/icTBaMu aBTOMATH3ALAH TEXHONOTMYECKUX TPOIIECCOB H IPOH3BOJICTB
(o otpaciisim),
paspaborannyio npenojasareneM Hedrsinoro uncruryra
(bunuana) ®I'BOY BO «JOI'Y»
Kapcakosoii Enenoit HukosaeBHoi.

Pabouasi nporpamma yuebnoit jmcmmmmusl OYJI.11 Marematuka paspaGotana B
coorBerctBur ¢ Ilucbmom MHMHOBPHAYKWU P® or 17 mapra 2015r Ne 06-259
«PexomenJianuu Mo opraHM3alMM MOJY4YEHHs CpejHero obmero o6pa3oBaHusi B Mpeeliax
OCBOCHHsI 0Opa3oBaTe/bHBIX MPOrpaMM CPEIHEro MpodeccHoHaIbHOro oOpazoBaHus Ha Gase
OCHOBHOTO 00miero obpasoBanusi ¢ yueroMm TpeGoBaHHi (eepalbHbIX TOCYIaPCTBEHHBIX
00pa3oBaTeNbHBIX CTAHJAPTOB M MOJy4aeMoil MNpoeccHn WM CHENMaIbHOCTH CPEIHEro
npogeccronanbioro obpaszopanus» 1o  cnewuanshoctu 15.02.14 Ochamenne cpencTamu
aBTOMATH3alMM TEXHOJIOTHYECKHX [POLECCOB M MPOU3BOACTB (10 OTPAC/siM) M TPUMEPHOM
nporpaMMoi  y4eOHOH  JHCHUIUIMHBI  MaremaTuka: anrebpa ¥ Havaja MaTeMaTH4eCKOro
aHallM3a; TeOMeTpust  Npo(ecCHOHANBHBIX 00pa30BATELHBIX OpraHM3alMi, peasn3yIOINX
OCHOBHYIO 00Opasosaresnbuyio nporpammy CITO Ha 6ase ocHOBHOro 06mIero oGpa3oBaHHs C
O/IHOBPEMEHHBIM ~ TOJIyYeHHEM cpejiHero  obuiero obpasoBaHusl, 0/100peHHOM OI'Ay
«DeepanbHbIil HHCTUTYT pa3BuTHs oOpazosanus» or 21. 07. 2015 r.

Pabouasi nporpamma cocrapsiena rpaMoTHO ¥ jiornyHo. [Tocie10BaTeNLHOCT Pas3/IesioB |
TEM, Mpe/UIaraeMpIX K H3y4YeHHUIO, HAllpaBJieHa HAa KAYECTBEHHOE yCBOCHHE yueOHOro Marepuaa,
Pa3sBUTHE JIOTHYECKOIO MBIIUICHHS, TPOCTPAHCTBEHHOTO BOOOpaXXEHUs, aJropHTMHYECKOH
KYJIbTYPbl, ~ KPUTHYHOCTH  MBIIUICHUs Ha  ypoBHe, HeoOXoaumoM Juist  Gyaymieit
MPO(ecCHOHaNIBLHOM e TEILHOCTH, JUIsl IPO/I0JDKEHHUs 06pa3oBaHus M caMO06Pa3OBaAHHMSL

O6bem marepuana, npesycMOTPEHHbIH paboueil MporpaMMoid, H3JI05KEH B MOJIHOM Mepe
M TNpHU3BaH cHOpMUPOBATH JMYHOCTHBIC, METANpPEJMETHBIE M TPEAMETHBIC MPEICTABICHHS
00y9aroIMXes 0 JMCIMILINEE, e€ NPHUKIAJHOM XapakTepe, MPEHMyYIIECTBEHHON OpHEHTAIHH
MO3HABATEJIbHOM JEATEIILHOCTH HA AJITOPUTMUYECKHI CTHIIb.

[Ipennaraemplii TeMaTHYECKHM IUIAH COCTABIEH C YYETOM MAaKCHMATbHOM yuebHoi
Harpy3k, YUYHTBIBAIOLICH ayJWTOPHBIE 4Yachl, HANpaBJIeHHOH Ha (OPMUpPOBAHHE Y
00y4JalomuXCsl UHAMBHIYATBHOTO Y4eOHOIO OMNbITA B MOCTPOEHHH MaTeMaTHYECKHX MOJeleil,
BBITIOJIHEHUH UCCIIEI0BATENBCKHX U IIPOEKTHBIX paborT.

Cnucok peKOMEHIYeMOi JIMTepaTypbl COJAEPIKHT OCHOBHBIE W JIONOJIHHTENbHbIE
MCTOYHHMKH, Pa3IMuHbIe HHTEPHET - PeCyPCHhI.

3axmouenue: PaGouas nporpamma yueGuoit mucuumimani OYJ[.11 Maremaruka
CIOCOOCTBYET Ka4eCTBEHHOM TO/IrOTOBKE CHENHAIMCTOB MPO(eccHOHaTbHBIX 06pa30BaTEbHBIX

OpraHu3alui, pealM3yioluX OCHOBHYIO NpPO(EecCHOHANbHYIO 00pa3oBaTENbHYIO MPOrpaMMy
CIIO.
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1. OBIIASI XAPAKTEPUCTHKA PAGOYENM NPOI'PAMMBbI YYEBHOM JIMCHUATIIAHBI
OY/in.11 MATEMATHKA

1.1. MecTo AucuMIIMHBI B CTPYKTYpPe 0OCHOBHOI 00pa3oBaTe/bHOM NPOrpaMmbl:
Yuebnas aucimmumna  OY/ln.11Marematuka — sigisiercst  00s13aTeJIbHOM — 4acTbIO
ob1ieobpa3oBaresibHOM MOAMOTOBKA 110 BBIOOPY OCHOBHOM 00pa3oBaTe/bHON IPOrpammbl B
coorBerctBuu ¢ ®I'OC no cnennansHoctu 15.02.14 OcHamenue cpeiacTBaMu aBTOMAaTH3alMK
TEXHOJIOMHYECKHX MPOIECCOB U MPOU3BOICTB (110 OTPACIISIM).
1.2. lleab u miiaHupyeMbie pe3yibTAThl 0CBOCHHS AHCHHIIHHbI:
Cojaepaxanue nporpaMMbl HalIpaBJI€HO Ha JIOCTHIKEHUE CIIE/YIOUX I eI i:
. obecnieyenne CHOPMHUPOBAHHOCTH TNPEACTABICHUH O COLMAIBHBIX, KYJILTYPHBIX H
HCTOPHUECKUX (paKTOpax CTAaHOBJICHHMS] MAaTEMATHKH;
. obecrieuenue c(OpMHPOBAHHOCTH JIOTUYECKOro, AJITOPUTMHYECKOTO u
MAaTeMaTHYECKOTr0 MBILIUICHHS,
. obecrieyenne C(HOPMUPOBAHHOCTH YMEHUIH TPUMEHSITH IOJYYEHHbIE 3HAHHS IIpH
PEIIEHHH pa3JIMYHBIX 3a/1ay;
. obecrieyenne CPOPMHPOBAHHOCTH TMPEJCTABIEHUA O MareMaTHKe Kak 4YacTH
0011IeYesIOBEYECKOH KYJIBTYPbl, YHUBEPCAJIBHOM SI3bIKE HAyKH, IO3BOJISIIOLIEM OIHUCHIBATH H
M3y4aTh peajbHbIE MPOLECCHI U SIBICHHUS.
OcBoenne cojepkanus yueOHoi jucummummasl OYJIn.11 Marematuka obecrnieunBaer

JOCTHIKECHHE OﬁyanOLU.PIMHCﬂ CIIEAYIOLINX pPe3y/ibmamaos:
o JUYHOCHIHBIX,

- c¢(OpMHUPOBAHHOCTD TIPEACTABICHUH O MAaTEMAaTHKE KaK YHUBEPCAJIbHOM sI3bIKE HAyKH,
Cpe/CTBE MOZICIMPOBAHMSl SIBJICHUH M IPOLIECCOB, HEAX U METOJlaX MaTEMAaTHKH;

- MOHUMAaHHE 3HAYUMOCTH MAaTEMAaTHKH JIJISl HAY4YHO-TEXHHUYECKOTr0 Mporpecca, OTHOLIEHUE
K MaTeMaTukKe Kak K 4acTu o01edesoBeYecKo KyJIbTYphl 4epe3 3HAKOMCTBO C HCTOPHEH
Pa3BUTHSI MATEMATUKH, SBOJIONMEH MaTEMaTHUECKUX UIEH;

- pa3BUTHE JOrHYECKOTr0 MBILLUIEHHS, MPOCTPAHCTBEHHOTO BOOOpaXkeHHs,
AITOPUTMHUYECKOM KYJIBTYPhI, KPUTHYHOCTH MBILUUICHUSI HAa YpPOBHE, HEOOXOJMMOM Julsi

Oynymeit  npodeccnoHanbHON — JIEATENBHOCTH, JUISL  MPOAOIDKEHUs:  oOpa3oBaHus H

CﬁMOOﬁp&SOBaHHH;
— OBJIAJICHHUE MAaTEMaTHYECKHUMH 3HAHUSAMH U YMEHHUSIMH, HEeOOXO0/IMMBIMHU B ITOBCEIHEBHON

JKHU3HH, JIs1  OCBOCHHA CMEKHBIX CCTECTBCHHOHAYYHBLIX  JIMCHHUINIIMH W JHCHHIIIMH



npodeccHoHaNBLHOTO 1MKIJIA, JUis TModydeHus: obpa3oBanusi B obiactsiX, He Tpebyrommx
yriyOJIeHHOH MaTeMaTHYECKOM MOAr0TOBKH;

- FOTOBHOCTh M CHOCOOHOCTh K 00pa3oBaHHMIO, B TOM YHCIEe caM00Opa3oOBaHMIO, Ha
MPOTSHKEHUH BCEH JKU3HM; CO3HATEJIbHOE OTHOIIEHHE K HEernpepbiBHOMY 00pa3oBaHHIO Kak
YCJIOBHIO YCTIEITHOH Mpo(ecCHOHanbHOI 1 001IeCTBEHHOM 1A TENLHOCTH;

~ FOTOBHOCTb M CIOCOOHOCTH K CAMOCTOSITEJIbHOH TBOPYECKOM M  OTBETCTBEHHOMH
JIESITENILHOCTH;

- FOTOBHOCTE K KOJUIEKTHBHOH paboTte, COTPYMHHMYECTBY CO CBEpPCTHHKAMU B
obpa3oBarenbHOM’, 0OIECTBEHHO MOJIE3HOM, y4eOHO-HCCIIeI0BATENBCKOM, TPOEKTHON U JIPYTUX
BH/IaX JIESITEJIbHOCTH;

— OTHOLIEHHE K Mpo(ecCHOHAIbHOH AEATENIbHOCTH KaK BO3MOMKHOCTH Y4YacTHsi B PELICHHH
JIMYHBIX, 0OIECTBEHHBIX, FOCYIAPCTBEHHBIX, 00IIEHAIMOHAIBHBIX TTPOOIIeM;

. Memanpef)memu bixX:

- YMEHHE CaMOCTOSTEJILHO OINpPEAesiTh LENd JIeSTeIbHOCTH M COCTABJISITH  IUIaHbl
JICSITENIbHOCTH,  CAMOCTOSITEJILHO — OCYHIECTBISITh, KOHTPOJIMPOBaTH M KOPPEKTUPOBATH
JESITENIbHOCTD; HCIOJIBb30BaTh BCE BOSMOMKHBIE PECYPCHI ISl IOCTHIKEHHS! TIOCTABIEHHBIX 1ieJIel
M peajqu3alliM IUJIAHOB JICATEJbHOCTH; BBIOMpATh YCHEIIHBIE CTPATEerHd B pasIuyHbIX
CUTYaLHSX;

- YMEHHME TPOAYKTHBHO 00IIAaThCs W B3aUMOJIEHCTBOBAaTH B IPOIECCE COBMECTHOM
JISITENIbHOCTH, YYHUTHIBATH TO3ULMH JIPYTHX YYACTHHUKOB JIEATENBHOCTH, S((eKTHBHO
pasperarh KOH(IUKTHI;

- BNIQJICHUE HaBBIKAMHM IO03HABATEJIbHOM, Y4eOHO-HCCIIEI0BATENBCKON ¥ IIPOEKTHOI

JACATCIIBHOCTH, HaBbIKAMH  paspCLICHHS npoﬁneM; COCOOHOCTE M TOTOBHOCTH K
CaMOCTOATENIbHOMY IMOUCKY METOM0B PCIICHHS ITPAKTHYCCKHUX 3a/ila4d, NIPUHMCHCHHIO pa3JIMYHbIX

METOJI0B NMO3HAHMSL,
- FOTOBHOCTH M CIOCOOHOCTH K CaMOCTOSITEJIbHON HHd)OpMBIlHOHHO-HOSH&BaTGJIbHOﬁ

JACATCIBHOCTH, BKJIIOYass YMCHHE OPHUCHTHPOBATLHCA B PA3JIMYHBIX HCTOYHHKax HH(bOpMaIJ,HH,
KPUTHYECKH OLEHHUBATL W HHTEPHPETHPOBATH Hchopmaumo, MoJIydaemMyro M3 pasjiHvHbIX

HCTOYHUKOB;
— BJIaJICHHE SI3BIKOBBIMH CPEJICTBAMHM: YMEHHE SICHO, JIOTHYHO M TOYHO H3jIarath CBOIO

TOYKY 3pCHHsI, UCITOJIb30BaTh al€KBATHBIC SI3bIKOBLIC CPEACTBA;



= BIQJICHHE HaBLIKAMH IO3HABATENLHOH pedieKCHH Kak OCO3HAHMUS COBEpIIaeMbIX
JIEUCTBUH M MBICJIIMTEIIBHBIX IPOLIECCOB, UX PE3YJILTATOB ¥ OCHOBAHWIi, IPAHULL CBOEIO 3HAHMSI
U He3HAHWsI, HOBBIX IM03HABATEBLHBIX 33/1a4 U CPEJICTB JUISL UX JIOCTHIKEHH S,

— HEeJIEYCTPEMJIEHHOCTh B TIOMCKaX W MNPHHATHH pelleHHH, coo0pa3uTenbHOCTh H
UHTYUIUSI, Pa3BUTOCTh IMPOCTPAHCTBEHHBIX MpEJICTaBIEHHil; CrMOCOOHOCTL BOCIPHHUMATH
KpacoTy U rapMOHUIO MUpa;

*HPEOMEMHbBIX:

- c(hOPMUPOBAHHOCTH TNPEJICTABICHHI O MaTeMarHKe KaK 4acTH MHPOBOH KYJIBTYPbl M
MECTE MATEMATHKH B cospemeﬂuoﬁ IIUBHJIH3AIIHH, criocobax onucanus sBJIeHUN peaJbHOI O
MHUpa HA MATEMATHYECKOM SI3bIKE;

- c(hOpMUPOBAHHOCTH MPEACTABICHUNA O MareMaTHYECKHX TOHATHIX KakK BaXKHEHLIMX
MareMaTHYeCKuX MOJIeNIIX, [O3BOJSIIOMIMX OMNUCHIBATE M HM3Yy4yaTh pasHble I[POLECCh H
SIBJICHUST; TOHUMaHUE BO3MOXKHOCTH aKCHOMATHYECKOTO MOCTPOCHHSI MATEMAaTHUECKHX TEOPHIA;

- BJIQJICHHE METOJAaMH JIOKA3aTeJIbCTB U aJITOPUTMOB PEIIEHHs, YMEHUE HX IPUMEHSATh,
MPOBOJIUTH JI0KA3aTeJIbHbIE PACCYIICHUS B XOJI€ PELIeHHs 3a/1a4;

- BIQZICHUE CTaHJAApTHBIMH [PHEMaMM pELICHHS! palHOHAJIBHBIX H HpparHOHAIbHbIX,
MoKa3are/bHbIX, CTENEHHBIX, TPUrOHOMETPUYECKUX YPABHEHHUH U HEPABEHCTB, UX CHCTEM,
UCIIOJIL30BAHUE MOTOBBIX KOMIIBIOTEPHBIX MPOrpamMM, B TOM YHCIE JUISl [TOMCKA ITYTH PelIeHus
U WJUIIOCTPALIMHM PELICHHUS YPaBHEHHH U HEPABEHCTB,

= c¢(hOpMHUPOBAHHOCTH NPEJACTABICHUH 00 OCHOBHBIX MOHATHAX MaTeMaTHYECKOro aHaju3a
M HX CBOKMCTBax, BjIaJICHHE YMEHHEM XapaKTepHu30BaTh nosejieHue (GhyHKIH, UCIOJIb30BaHNE
MOJIYYEHHBIX 3HAHMH JUUI ONTMCAHMS U aHAJIM3a pealibHbIX 3aBUCUMOCTEIH

- BJIaZIECHHE OCHOBHBIMU MOHATHSIMU O IUIOCKHX M IIPOCTPAHCTBEHHBIX IEOMETPUYECKHX
(urypax, HMX OCHOBHBIX CBOWHCTBax; C(OPMHUPOBAHHOCTH YMEHHs  pacrno3HaBaTh
reoMeTpudeckue (GUrypbl Ha ueprexax, MOJAENSIX M B pealbHOM MUpe; IMpPUMEHEHHE
H3YYEHHBIX CBOMCTB reoMeTpuueckux Gpuryp u GopMmyst st perieHus: reOMETpUUYECKHX 3a1a4
U 3aJ1a4 C NPAKTHUYECKUM COJIEPIKAHUEM

- chopMHPOBAHHOCTL  TPEJICTABICHUH O mpomeccax W SIBICHHAX, HMEIOIIHX
BEPOSITHOCTHBIN XapakTep, CTATUCTHYECKUX 3aKOHOMEPHOCTSAX B pealisbHOM MHMpPE, OCHOBHBIX
MOHSTHIX 2JIEMEHTAPHON TEOPHUH BEPOATHOCTEH; YMEHUH HAXOJUTh U OLIEHUBATH BEPOSTHOCTH
HACTYILIEHUsI COOBITUH B MPOCTEHINNX MMPAKTHYECKUX CHTYAlMSIX U OCHOBHBIE XapaKTEPUCTUKH
CJlydyalHbIX BEJIMYMH;

- BJIaJICHHE HaBBIKAMM WCIIOJIb30BAHMS MOTOBBIX KOMITBIOTEPHBIX MPOrpaMM MpH pPelieHH
3aJ1a4.



2. CTPYKTYPA U COJIEPYKAHUE YYEBHOM JIUCHUATIAHBI

2.1. O6bem yueOHOI AUCUMIVIHHBI H BH/IbI y4eOHOo# paboThi

Buji yuednoii padorni O6bem B
yacax

Ob6bem obpa3oBaTe/IbHO NporpaMmebl yuednoii 258

AHCIHIIHHBI

B T.4. B (hJopMe NPaKTHYECKOIi NOATr0OTOBKH

BT. 4.:

TeopeTuyeckoe odyyenune 234

naboparopHble paboTel (eciu npedycmompeno) -
MPAKTHYECKHE 3aHSATHS (ecu npedycmMompeno) -
KypcoBasi pabora (poeKT) (eciu npedycmompeno) -
KOHTpOJIbHAs paboTa (eciu npedycmompeno) -
Camocmosmenvnas paboma ' -
[Ipomerxxyrounast arrecrarmsi 24

! CamocrosTenbHas paboTa B pamkax o6pa3oBaTenbHoOi nporpammbl naaHupyetcs o6pasoBaTesibHOwM

opraHusaumeid B cootsetctBuM c TpeboBaHmamum ProC CMNO B npegenax obbema y4ebHON AUCUMNAWHBI B
KONMYECTBE 4acos, HeobXoAMMOM ANA  BLINOAHEHUA 3a4aHW  camocToATENbHOW paboTbl  obydalowmxcs,
npeaycMoTPEHHbIX TeMaTUYeCKMM NAaHOM U coaeprkaHuem yuebHoi AucunnamHbl.
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2.2 TemaTHYecKHii JIaH ¥ coaepxanue y4yeonoi nucnuniauasl OY/An.11 MaTemaTuka

HanMeHoBaHHe pa3feioB H Conep:xanue yae0HOro MaTepHasia H (JopMbI OPraHH3aNHH JEATEJILHOCTH 00y9al0muxcs O6sém | Yposens
e 4acOB | OCBOEHHS
! 2 3 4
Benenne CopaepsxaHue y4e0HOro MaTepuaJa: 2 1
1. MaTtemaTnka B HayKe, TEXHHKE, SKOHOMHKE, HHPOPMAIIHOHHBIX TEXHOJIOTUIX H
IIPaKTUYECKOHN IEATEILHOCTH.
2. Llenu 1 3a1a4u U3ydeHUs: MaTeMaTHKU npH ocBoeHuH npodeccuit CITO u cnenuansHoctei CIIO.
AJITEBPA
Pa3zoen 1. Pazsumue noHamus o wucne 16
Coaepskanue ro MaTepHaJja: y. 1
Tema 1.1 aep: y4e0HOro Marep
1. [lenble u pauroHaNbHbIE YUcaa. JIeHCTBUTEIbHEIE YHCIIA.
Pa3suTHe NOHATHS YHCIA 2. BeimosiHeHue apudMETHIECKHUX ASHCTBHI HA/l YMCIaMH, COYeTasl YCTHBIE U IIMChbMEHHBIE IPUEMBI.
Conep:xanue y4e0HOro MaTepHaja: 2 2
Tema 1.2 1 .BeimonHenrne apubMeTHYECKUX IEHCTBHN Hal YUCIaMH, CO4YeTasi YCTHbIC M NIHCHMEHHBIE IPHEMBL.
w 2. Haxoxaenue npubImKeHHBIX 3HaYeH)H BETMYMH U IOTPEIIHOCTEN BEIYUCIIEHUH (abComOTHON 1
IIpubauxénnbie BHIYHCICHHS 5 2
OTHOCHTEJIBHOM); CPABHEHHE YHCIIOBBIX BBIDAKEHHH.
3. Pa360p THIMYHEIX ONIMOOK B pe0oOpa30BaHUsIX U BHIUYUCICHHSIX.
CopnepskaHHe Y9e0HOr0 MaTepHaJia: 2 1
Tema 1.3 1.JToHsTHE KOMILIEKCHOTO YMCIa, MEMUMOIO YHCIIA.
2.PaBHble, IPOTUBONOJIOKHEIE ¥ CONPSHKEHHBIE KOMILJIEKCHBIE YHCTIA.
KomnuekcHbie 4nca: -
3. [ToHsTHE KOMILJIEKCHOM IJIOCKOCTH.
anredpaundeckas popma -
4 .M3006paxkeHre KOMILJIEKCHBIX YMCeN Ha KOMIUIEKCHOU IJIOCKOCTH.
5. JlelicTBHS HaJ KOMIUIEKCHBIMH YHCJIaMH B airebpanyeckoit hopme.
Tema 1.4 Conepsxanue y4eGHOro MaTepraa: 2 3
1.CymMMa B pa3sHOCTh KOMILIEKCHBIX YHCEN B anrebpandeckoi popme.
IIpeobpazoBanus 2. [TpousBeneHHE KOMIUIEKCHBIX YHCEIL.
KOMILIEKCHBIX YHCeJ B 3. YacTHOE KOMILIEKCHBIX YUCE.
anredpamveckoii gopme 4. Bo3BeneHue B CTENEHE.




Tema 1.5
KomMmiekcHbIe YHCIA:

TpHroHOMeTpHYecKas ¢popma

Copnepxanue y4eGHOro MaTepHania:

1. Moyns KOMILUIEKCHOTO YHCIIA.

2. ApryMeHT KOMILIEKCHOI'O 9HCIIa.

3. TpurosoMerpuyeckas opMa KOMIITIEKCHOTO YHUCIa.

4 Tlepexon u3 anrebpandecKkol HOpMEl B TDHTOHOMETPHYECKYIO H Ha060pOT.

Tema 1.6 Coaep:xaHue yae0HOro MaTepHaa: 2
n 1. Ilpon3BeeHHE KOMILIEKCHBIX YHCETL.
peobpasoBaHus 2. YacTHOE KOMILTIEKCHBIX JHCEIL.
AMIEAREPRRIS ne, " 3. Bo3ge € KOMILJIEKCHOT'O YHucla B i crenens. Popmyna Myaspa.
= . H - .
TPHroHOMeTpHYecKo# popme ol — 1 ey Jonp
4 V3BeyeHrE KOPHS N-0# CTENECHH W3 KOMIUICKCHOIO JHCIIA.
Co, e0H TepHaJa: 2
Tema 1.7 Jep:xanHe yae0HOro MaTep
1.Dopmyna Diinepa.
KoMmmiexcHble YHcIa: 2 .IToka3zarenbHas (opMa KOMILIEKCHOTO YHCIIA.
nokasaTejibHas Gopma 3.Ilepexon u3 anrebpandeckoi GOpMBI B NOKa3aTENbHYIO ¥ Ha000pOT.
Co, HHe y4eb MaTepHaJa: 2
Tema 1.8 Jep;KaHHe Y9e0HOro p
1. ITpon3BeieHHe KOMILUIEKCHBIX YHCENl B IOKa3aTeNbHOM HopMe.
IIpeoGpaszoBanus 2. YacTHOE KOMIUIEKCHBIX 9HCEll B IIOKa3aTeNnbHOH dopMe.
e 3. Bo3peieHHEe KOMILIEKCHOTO YHCIIa B N-VIO CTENEHb B IOKA3aTeNbHOH hopMe.
noxasaTenbHoH gopme 4. i3BedeHre KOpHS N-O¥ CTENEHH U3 KOMILIEKCHOTO YHCNIa B IIOKa3aTeNbHOH popme.
Pa3zoen 2. Ypaenenua u nepasencmea 20
Haja:
Tema 2.1 CopepxaHue y9e0HOI0 MaTepHaJIa 2

YpaBHeHHs H HEPABEHCTBA
NepBoOH CTeNeHH

1. O3HaKOMJIEHHE C IIPOCTEHIIMMHE CBEICHUSIMHU O KOPHAX anreOpaudecKix YPaBHEHUH, IOHATHAMH
HCCleIOBaHMs YPaBHEHHM B CHCTEM YPaBHEHHH H HEPaBEHCTB.

2. 3y4eHure TeOpHUH PaBHOCHIBHOCTH YDABHEHHH M €€ IPHMEHEHHS.

3. [TOBTOpEHHE 3aNMCH PEIIEHHs] CTAHJAPTHBIX YPaBHEHHH, IPAEMOB IIpeobpa3oBanys ypaBHEHUH LA CBeNIe-
HHS K CTaHIapTHOMY YPaBHEHHIO:

1) JIunelinsle ypaBHEHHS C 1 MEpEMEHHOM.

2) Jluneiinble HepaBeHCTBa C 1 IEpEMEHHOM.

3) YpaBHEHHs] H HEPABEHCTBA, CBOAAINMECSH K IHHEHHEIM.

4) Cuctema JIMHEHHBIX HEPABEHCTB C OHOM NIEPEMEHHOH.




5) JluHeliHble ypaBHEHNs X HEDABEHCTBA C 2 NEPEMCHHBIMHU.

Tema 2.2
YpaBHeHHS H HEPABEHCTBA

BTOPOH CTeNeHH

Conep:xaHHe Y9e€0HOro MaTepHaa:

TTOBTOpEHHE 3aIACH PEIIEHHAS CTAHIapTHBIX YPaBHEHHH, IPAEMOB npeoGpa3oBaHus yPaBHEHUH V1 CBEICHUS

K CTAHAAPTHOMY YPaBHEHHIO:

1. KrangpaTHble YpaBHCHHS M HEPABCHCTBA.

2.PemeHne KBaIpaTHBIX YPaBHCHHHM IO TUCKPHUMHUHAHTY.

3.Pemenne KBaIpaTHEIX YPaBHEHHH 110 TeopeMe Buera.

4 HenoJHbIe KBaJIpaTHEIE YDABHEHHS, ONPEENCHUE, 0003HaICHAE, METO/B! PEIICHHA.

5. PasnoxeHHe KBaApaTHOrO TPEXWICHA HA IMHEHHBIC MHOKHUTEIH.

Tema 2.3

Pemenne JuHEHHBIX H
KBaJPATHLIX yPaBHEHHH H

Conep:xanue y1e6HOro MaTepuaa:

Pelnenne CTaHAApPTHLIX YPaBHEHHH, IpeobpasoBaHue ypaBHEHUH K CTAaHJapPTHOMY YPaBHEHHIO.

1. HaifTi KOpeHb TMHEHHOrO YPaBHEHHS C OIHOH NePEMEHHOH.

2. PemuTh HHEHHOE HEPABEHCTBO C ONHOH NEPEMEHHOH.

3. Pemenue CUCTEMBI TMHEHHBIX HEPABEHCTB C OJHON NEPEMEHHOH.

HEpPaBEHCTB
4. KBagpaTHble YpaBHEHHUS C OTPHIIATEIbHBIM JHCKPHMUHAHTOM.
5. PazoxxeHue KBaApaTHOrO TPEXWICHA Ha IMHEHHbIE MHOXKHTEIIH.
6. PemeHue KBaJpaTHEIX HEPABEHCTB METOIOM HHTEPBAJIOB.
Tema 2.4 Copep:xxaHde ydeOHOro MaTrepHaa:

YpapHeHHS H HEPABEHCTBA,
NpPHUBOAUMBIE K JJHHEHHBIM H

Permenvie ypaBHEHH ¢ IPAMEHEHHEM BCEX MPUEMOB (Pa3/ioKEHHs Ha MHOXHUTEIIH, BBEJICHHS HOBBIX
HEeH3BECTHBIX, IIOJICTAHOBKH, rpadHyecKoro MeTosa) ¥ npeobpasoBaHHe K CTAHIAPTHOMY YPABHCHHIO.

1. MBOro4JIeHHEIE CTEIIEHHBIC YPABHEHHS.

KBaJpPaTHbIM 2. BuxpanpaTHble YPaBHEHHS.
3. UppauuoHanbHbIE YPAaBHEHHS H HEPABCHCTBA.
4. [Tpo6HO-pallHOHANBHEIE YDaBHEHHUS ¢ 1 HEpEMEHHOM.
5. IIpo6GHO-pallMOHATLHEIE HEPABEHCTBA C | IEpEMEHHOM.
Tema 2.5 Copep:xaHde ydaeOHOro MaTrepHaa:

PemeHnne ypaBHeHHH H
HEePaBeHCTB, NPHBOAHMBIX K

PelneHre ypaBHEHH#H ¢ IPUMEHEHHEM BCEX PUEMOB (Pa3JIOKEHHUs Ha MHOXHTEIH, BBE/ICHHSA HOBBIX
HEW3BECTHBIX, IIOICTAHOBKH, rpaHyecKoro MeTosia) ¥ NpeobpasoBaHye K CTaHAAPTHOMY yPaBHCHHMIO:

1. PaznoxeHHe CTENIEHHBIX YPAaBHCHHHN Ha MHOKHUTEIH.

2. TloBbIIEeHNE U IOHMKEHHUE CTENEHH OMKBaAPAaTHRIX YDaBHEHHH.
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JHHEHHBLIM M KBaJAPaTHLIM

3. Pemenye HppallMOHAILHEIX YDAaBHEHHH.

4. TIpuBeneHHe APOOHO-PANMOHANBHBIX YDABHEHHUHA K obmeMy 3HaMeHaTello.

5. Pemenue npoOHO-pallHOHANLHEIX HEPABEHCTB METOIOM UHTEPBAJIOB.

Tema 2.6

CHcTemMa IBYX JIHHEHHBIX
ypaBHeHHH ¢ AByMsl
nepeMeHHbIMH

Copep:xaaHe y9ed0HOro MaTepHaja:

ITOBTOpEHHE 3alUCH PELIEHHs CTAHIAPTHEIX CHCTEM YPaBHEHHH, IPAEMOB npeobpa30BaHUs yPaBHEHHH 1L
CBEeHHA K CTAHJAPTHOM CHCTEME YPaBHEHHM:

1.CucTema 2 TMHEHHBIX YpaBHEHHH ¢ 2 IEPEMEHHBIMHE, ONpe/ieNienre, 0003HaYeHHE.

2. ENMHCTBEHHOCTH pemenus. HecoOBMECTHOCTD CHCTeMBL. HeonpenenéHHOCTh CHCTEMEL.

3.MeToB! pellleHHs CHCTEMEI ABYX JIMHEHHBIX YPAaBHEHHH C ABYMS IEPEMEHHBIMA: NO/ICTAHOBKA, CIOXCHHE

(ymHOXeHue), rpabugeckuit, hopmyirsl Kpamepa.

Tema 2.7

MeToas! pemieHHs CHCTEMBI
ABYX JIMHEHHBIX YPAaBHEHHH ¢
ABYMS IepeMeHHbIMH

Conep:xanne yae6HOro MaTepHaja:

Pelmnenue CHCTEM YpaBHEHHH ¢ IPUMEHEHHEM Pa3IMYHBIX CIIOCOOOB:

1. Uckmo4enre HEU3BECTHEIX (IIOACTAHOBKA).

2. AnrebpaudecKoe CJI0KECHUE YPaBHEHHH.

3. I'paduyeckoe peIleHue CHCTEMBL.

4. Meton Kpamepa.

Tema 2.8

CucremMa TPEX JHHEHHBIX
ypPaBHEHHH C Tpems

Conep:xaHue ydeO0HOro MaTepHaJja:

M3ydeHne 3aMCH PEIIeHNs CTaHIAPTHBIX CUCTEM YPaBHEHHH, IPHEMOB npeobpa3oBaHys ypaBHEHHUH IS
CBEIECHHUS K CTAHIAPTHOM CHCTEME YPaBHEHHHM:

1.Cucrema 3 nHHEHHBIX YPaBHEHUH ¢ 3 NEpPEMEHHBIMH, ONIPEACIICHHE, obo03HaYEHUE.

2 EmuacTBeHHOCTH pemenns. HecoBMecTHOCTB crcTeMbl. HeonpeneneHHOCTh CHCTEMEL.

nepeMeHHbIMH
3.MeToI MOCIEAOBATENBHOI0 HCKIIFOUYECHHS IEPEMEHHBIX.
4. PermeHue CHCTEMBI 3 IMHEHHBIX YPaBHEHHMH ¢ 3 mepeMeHHBIMHE MeTonoM [aycca.
Tema 2.9 Conep:xaaue y9e0HOro MaTepHaJa:
V3ydeHne 3alliCH PELIeHNs CTAHIAPTHIX CHCTEM ypaBHEHHH, NpUEMOB IPe0Opa3oBaHysl ypaBHEHUH I
®opmys: Kpavepa nis CBEIEHHUs K CTAHIApTHOM CHCTEME YPaBHECHHH:

CHCTEeMBI TPEX ypaBHEHHH
¢ 3 nepeMeHHbIMH

1.0OnpeneuTeNns TPETHEro MOPsAKa, onpeneneHue, 06o3HayeHue.

2 .JIpaBHiIO BEYMMCIEHHUS ONPENEIMTENS TPETHEO MOPSIKA | €0 CBOKCTBA.

3.®opmynsl Kpamepa A5 pelneHus CHCTeMB! 3 YPaBHEHHM ¢ 3 IepeMEHHBIMH.

4.V c10BHS HECOBMECTHOCTH U HEOMPENEIEHHOCTH CHCTEMBI.

Tema 2.10

Copnep:xanne ydeOHOro MaTepHaja:
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Pemenue cHcTEMbI 3
JIMHEHHLIX ypaBHeHHi ¢ 3
nepeMeHHbIMH

Pernenue CHCTEM YpaBHEHHMH C IPUMEHEHAEM Pa3IMYHbIX CIIOCOGOB:

1.ITocnenoBaTenbHOE HCKIIOYCHHE IEPEMEHHBIX.

2. OnpenenuTenb TPETHETO NOPAAKA.

3. Meton Kpamepa.

Pazoen 3.

DynKyuu u zpaguxu

14

Tema 3.1

DyHKIHH

Copep:xaHHe Y9e0HOro MaTepHaJa:

1.03HaKOMIIEHHE C TOHATHEM NIEPEMEHHOM, IPUMEPaMHU 3aBHCHMOCTEH MEXIY NePEMECHHBIMH.

2.03HaKOMJIEHHE C IOHATHEM rpaduKa, onpeelcHre IPHHAIEXHOCTH TOYKH rpadHKy G YHKIHH.

3. Onpenenenne mo GopMyIe NpocTeHmel 3aBECHMOCTH, BHJIa e rpaduka.

4. BripaskeHue 1o GopMyIie oiHOM MepeMeHHON Yepe3 ApYyTHE.

5. O3HaKOMIIEHHE C onpenencHueM GOYHKIHH, GOpMYIHPOBAaHHE €r0.

6.0671aCTE ONpeieNIeHHs B MHO)XECTBO 3HAYCHUHN QYHKIMH.

Tema 3.2

ITocTpoenne rpadpuxos
3/1eMeHTapHBIX QYHKIHH

Copnep:xaHne yaeOHOro MaTepuaa:

O3HAKOMIIEHHE C IPahHKaMH 31EMEHTApHBIX GYHKIMH, IPOBEICHHE HCCIIEIOBAHNS THHEHHOM, KyCOYHO-
JTMHEHHOM, IPOOHO-THHEHHOM M KBapAaTHIHON QYHKIWMI, TOCTPOSHHE HX IPaQHUKOB.

1.ITocTrossHHAas OYHKITHS.

2 JIpsiMasi TpONOPLHOHAEHOCTE.

3.JIuneiinas GyHKIUS.

4.06paTHas TPOIOPIHOHAILHOCTE.

5.KBagpaTiuyHas QYHKIHASL.

6.KBagpaTHEIi ¥ KYOUYECKHH KOPHH.

Tema 3.3

IIpeo6pazopanus rpadpuKoB

Conep:xxaHHe y4e0HOro MaTepHaJja:

O3HaKOMJIEHHE ¢ BUJaMH npeobpa3oBanuii rpaduka GyHKIHMH:

1. mapaJuIeNbHbIHA IEPEHOC BIOJL KOOPAMHATHEIX OCeH

2. cxKaTHe, pacTshkeHHe oTHocHTenbHO ocH Oy: y= af(x)

3. c)KaTHe, pacTsDKEHME OTHOCHTENBHO ocH Ox: y= f(ax)

4. CHMMETPHS OTHOCHTEILHO KOODIMHATHEIX OCel, Hayana KOOpAMWHAT, OTHOCHTENbHO IPIMOH Y = X.

Tema 3.4

Coaep:xanue yye0HOro MaTepHaa:

BrImoHeHHE Tpeobpa3oBaHuil rpadUKOB QYHKIHU:
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IIpeoGpa3oBanus rpaduKoB

1. y=f(x)+a, y= f(x+a).

2. y= af(x), y= f(ax),

i 3. y= - f(x+a), y= - af(x), y= -f(ax).
Tema 3.5 Conep:xaHde y9e0HOro MaTepuaa: 2
CgpoiicTBa GyBKIHM: O3HAKOMIICHHE C IOKa3aTeNbHBIMH PACCYKIEHHUSIMY HEKOTOPBIX CBOMCTB (YHKIMH, MOCTPOCHHE HX rpadHKOB
MOHOTOHHOCTbD, 1.Bo3pacratomasi ¥ HeyOsiBarommas §yHKIWY.
OrpaHHYEHHOCTH. 2.V6eBaromas ¥ HeBo3pacTaromast G yHKIHH.
Hynu dyHKnum. 3.CTporo MOHOTOHHAs ¥ MOHOTOHHAs (yHKIMH. [IDOMEKYTKH BO3PACTAHHUA U yOBIBaHHS.
4, TTousTHe orpaHu4YeHHON QYHKIMH, ONPENEICHUE H rpaduyecKas HHTEpIPETAHA.
5. Hynmu ¢ysxupun, rpadpudeckas HHTEpIpETaLHs.
Copepacanne y9e0HOro MaTepHaa: 2
Tema 3.6 O3HAKOMJIEHHE C IOKa3aTeIbHEIME PacCyKACHHUAMHI HEKOTOPBIX CBOMCTB QYHKIHH, MOCTPOCHHE MX rpaduKoB
CroficTBa GyHKIMH: 1. YéTtHas GYHKIMS, ONpENeIeHAe U rpadHdecKkas HHTePIPETAlKs.
YETHOCTH, HEIETHOCTH, 2 HeudTtHas G YHKIHS, ONpeeNeHre U rpadudeckas HHTEpOpETalys.
EPHOAUIHOCTD. 3 Tlepuonmueckas QYHKIM, onpenenenye u rpabuyeckas HHTEPNPETALHAS.
JKCTPEMyMBbl GYHKIHH. 4 HauMeHB A ION0XUTEIbHBIH nepruo GYHKIHHY.
5. HauMeHbInee ¥ Haubobluee 3Ha4eHUs GDYHKIIHH.
6.TouxkH 3KCTpEMYMA.
Tema 3.7 Copep:kaHHe Y9e0HOro MaTepHajia: 2
Hccrenosanne pyHKIUH H 1. [TocTpoeHue ¥ yTeHHe rpaduKoB GYHKITHH.
nocrpoenue rpapuka
2.Hccnenopanre QYHKIIHH.
Pa3zoen 4. Kopnu, cmenenu u nozapugpmbst 22
Tenta 4.1. Conep:xaHne y9e0HOro MaTepHuaJa: 2

ApupmMeTHIECKHHA KOPEHb
n-0# CTENEHH, ero CBOMCTBA.
CreneHb ¢ AeHCTBHTEJIbHBIM

noKasarTeJieM, ee CBOHCTBA.

1. O3HAKOMJICHHE C TIOHSTHEM KODHS 7-i CTENeHH, CBOMCTBAMM PAJIMKAJIOB U IIPaBHJIAMHK CPABHCHUA KODHEH.

2.DopMYTHPOBaHKE ONpEeEeNCH s KOPHS U CBOMCTB KODHS.

3. BuIumcIeHue | CpaBHEHHE KOpHEH, BBIOTHEHHE NPHKHIKH 3HAYCHHS KOPHSL.

4.CTeneHb C pallHOHANBHEIM II0Ka3aTelieM, €€ CBOMCTBA.

5. BeI4HClIeHHe CTENEHEN ¢ palliOHAIBHEIM [T0Ka3aTelIeM, BBIIOIHEHHE NPHKU/IKH 3HA9CHHS CTEIIEHH, CPABHER
CTeleHEH.

6. O3HAKOMIICHHE C IOHSTHEM CTENEHH C NEHCTBUTEIHHBIM IOKa3aTelleM, €€ CBOHCTBaMH.




Tema 4.2.

IIpeoGpazoBanue
M0Ka3aTeJbHBIX BhIPasKeHHH

Copep:xanne y9e0HOro MaTepHaja:

[Ipeo6pa30BaHAe YHCIOBIX ¥ OYKBEHHBIX BEIDRXKCHHH, CONEPXAIMX CTENICHH ¥ KOPHH, NPAMCHSA CBOMCTBA:

1. HaxoxneHue 3Ha4eHuH CTENEHH ¢ HaTypaibHEIM II0Ka3aTeIEM.

2. [TIpeobpa3oBaHKe ¥ BEIYUCICHHE DAlHOHAILHOH CTENICHH.

3. IIpeo6pa3oBaHue U BEYHCIICHAE HPPAMOHAIBHON CTEICHH, UCIIOIB3Ys IIPH HEOOXOMMOCTH
HHCTpYMEHTAIbHbIE CPEACTBA.

4. TIpeobpazoBanue KOpHe#. 3anuChBaHAE KOPHS 1-H CTENICHH B BUAC CTENEHH C IpOOHBIM NIOKa3aTesIeM U
Hao60poT. BEIOIHEHHE PacyeToB 1o HopMyiaM, COACPKAIMMM paiKabl, OCYIMECTBILA HeoOXoauMBIe
[IOICTAHOBKH ¥ IIpeobpa3oBaHHs.

Tema 4.3.

Jlorapumsl H HX CBOHCTBA

Copep:xaHue y9e0HOro MaTepHaa:

1.ITorsTre TorapudMa 9Hcia C MPOH3BOJLHEIM OCHOBAHUEM.

2. ITpaBuna eicTBHH ¢ TorapudMaMu, CBOWCTBA norapabMOoB.

3. OCHOBHBIE JIOTapUOMHIECKHE TOXKAECCTBA.

4. HarypanbHBIE H JECATHYHBIE JIOTaPH(MMBL.

5. IlepexoJ K HOBOMY OCHOBAHHIO.

Tema 4.4. Copep:xaHHe y4e0HOro MaTepHaJja:
IpeoGpazoBanne BeinonHeHHe npeobpa3oBanuil BEIpaKECHHH, CBA3aHHBIX CO CBOHCTBAMHU CTENICHEH U norapuMoB:
NorapH(MHIECKHEX 1. HaxoxneHue 3Ha4eHui JorapudmMa o NIporu3BOJIbHOMY OCHOBAHHIO.
BLIpasKeHHIH 2 JIpeo6pa3oBanus 0 CBONCTBAM IOrapu(MOB.

3.ITepexon OT OJTHONO OCHOBAaHHS K JIPYTOMY.
4 BrIUMCIIEHHE U CDaBHEHME JIOrapudMoB.
5.JlorapubMHpOBaHHUE M OTEHIMPOBaHKE aNreOpandecKux BBIPa)KCHUH.
Copep:xaHHe Y9e0HOro MaTepHaJja:

Tema 4.5.

CrenenHas pyHKIHS, €€
cBolicTBa M rpaduKH

1.Crenennas byHKIMs, onpeneicHue, 0003HaYEHHE.

2.OCHOBHBIE CBOMCTBA CTENEHHON () YHKIMH.

3.I'pabuky cTeneHHON GYHKIMA H UX OCOOEHHOCTH.

4. BerumciieHue 3HaYeHNH QYHKIMM 110 3Ha9eHUIO apryMenTa. OnpeeneHue NON0KEH)s TOUKH Ha rpaduke
10 ee KOOpAXHATaM ¥ HaobopoT.

5.Wcrob30BaHKe CBOMCTB DYHKIMH [/ CPABHEHUS 3HAYEHHH CTENEHEH.

Tema 4.6.

Copep:xaHHe y4e0HOro MaTepHaJa:
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IloxazaTeabHasd H
norapupmudeckas QyHKIHH,
HX CBOMCTBa M rpaQHKH

1.TTokasaTensHas QYHKLHMS, onpeaeieHre, 0603HaueHHE.

2. OCHOBHEIE CBOMCTBA ITOKa3aTeIbHOH GQYHKITHH.

3 I'paduxy nokasarenbHOM QYHKIHHE U HX OCOOEHHOCTH.

4. Jlorapudmuueckas GyHKLuS, onpefieieHue, 0003HaYCHHE.

5. OcHOBHEIE CBOMCTRA JorapuMugecKoil O YHKIHH.

6.I'paduxu norapudMudeckoi GYHKIMH U HX OCOOCHHOCTH.

7. Brruncienue 3Ha4eHnH GyHKIMiA 110 3Ha9e Mo apryMenTa. OnpezeneHne NoI0XKeH)s TOUYKH Ha rpaduxe
10 €€ KOOpPJHHATaM M Hao00poT.

8 Vcrons30BaHMe CBOMCTB hyHKIMH 175t CpaBHEHHS 3HAYCHHUH CTeNeHeH U Torapu(MoB.

Tema 4.7.

ITocTpoenue rpapuKoB

Copep:xaHnne y4e0HOro MaTepruaJa:

1. ITocTpoenue rpahMKOB CTENEHHBIX (QYHKIHMH.

2. ITocTpoerne rpahHKOB MOKA3ATENbHBIX (QYHKIHMH.

GyHKIHHA
3. ITocTpoerne rpadukos gorapubmuyeckux GyHKIHH.
4 WnTepnperanys CBOMCTB GYHKIHUH, MX CXOACTB H Pa3IHIHA.
Copep:xaHue y9e0HOro MaTepHuaJa:

Tema 4.8.

IToka3aTe/ibHbIC yPAaBHEHHS H

Mcnons30BaHKe CBONCTB M rpadHMKOB IOKa3aTeNbHON QYHKIIWY [l PEIICHUs YPaBHEHHH U HEPaBEHCTB:

1. Onpenenenue, 0603Ha4eHHE NOKA3aTENbHBIX YPABHEHHUN ¥ HEPABEHCTB.

2. O61acTh JONYCTHMBIX 3HAYEHHH NTOKa3aTeIbHBIX YDAaBHEHHUM U HEPAaBEHCTB.

HEepaBeHCTBA »
o 3. [TocTopOHHHE KOPHH NI0Ka3aTeIbHbIX YPAaBHEHHUH.
4. MeTtosl pelIeH s IOKa3aTeNbHBIX YPaBHEHHH M HEPABEHCTB.
Tema 4.9. Coaep:xanne yae0HOI0o MaTepHaJa:

Mertoasl pemeHHAs
NoKa3aTeJIbHbIX YPAaBHEHHH H
HEePaBeHCTB

Peinenye ypaBHEHHUH U HEPABEHCTB C IIPUMEHEHHEM BCEX IIPUEMOB (Pa3/IOXKEeHHS Ha MHOXHTENH, BBEICHHS
HOBBIX HEM3BECTHBIX, MOJICTAHOBKH, IpaHuecKoro METO/1a).

1. YpaBHUBaHHE OCHOBAHMH CTEIICHEH.

2. [IpeoGpa3oBaHus [10 CBONCTBaM CTENEHH.

3. I'pynnupoBKa no o0meMy OCHOBaHHIO.

4. JlorapuMHPOBaHHE 110 JaHHOMY OCHOBaHHIO.

5. IIpeoGpa3oBaHue K KBaJpaTHOMY YPaBHEHHIO HIIH HEPABEHCTBY.

6. I'paduueckuit METOL.

Tema 4.10.

Copep:xanne y9e0HOro MaTepraa:
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JlorapupmMuIecKHe
ypaBHeHHS H HepaBeHCTBA

Vlcmons30BaHKe CBOMCTB ¥ rpadHKoB JorapudMudecKod GYHKIMHK Ui pEIIeHNs YPABHCHNH H HEPABEHCTB:

1. Onpenenenne, 0603HaYEHHE NOrapHPMAIECKHAX ypaBHEHHH ¥ HEPAaBEHCTB.

2. O61aCTh JOMYCTAMBIX 3HAYEHHHM JIOrapa)MUIECKUX YPaBHEHU# U HEPAaBEHCTB.

3. ITocTOpOHHME KOPHH JIOrapubMHYECKHX YDABHEHHH.

4. Metos! permeHus JjorapuMUYecKuX YPaBHEHHH W HEPABEHCTB.

Copepxanune yae0HOro MaTepraja: 2
Tema 4.11. Onpenenenne 06/1acTH AOMyCTHMBIX 3Ha4€HH} TOrapH(MEYECKOr0 BEIPXEHHS. PelICHUE NOraprMIIeCKuX
ypaBHEHH} ¥ HEPABEHCTB C IPHMEHEHHEM BCEX IIPHEMOB (Pa3/IoXeHHs Ha MHOXHTEIIH, BBEICHHAS HOBBIX
Merone! pemenus HEH3BECTHBIX, TOJACTAHOBKH, rpadhHyecKoro MeToa):
JorapupMHICCKHX
5 1. [ToTeHIMpOBaHKE N0 JAHHOMY OCHOBAHHIO.
ypaBHeHHI H HEPABEHCTB
2. JlorapudmMupoBaHue 1o 06IMEMY OCHOBaHHIO.
3. YpoleHus o CBOMCTBaM JIOrapH(pMOB.
4. Ipeobpa3zoBaHus K KBAIPaTHOMY YPaBHEHHIO MJIM HEPABEHCTBY.
5. 'paduyeckuii METOA.
Pa3zoen 5. OcHogbl mpuzoHoMempuu 18
Copep:xanne y4e0HOro MaTepHaja: 2
Tema 5.1. 1.M3yyeHne pafdaHHOIO METO/Ia H3MEPEHHS YTTIOB BPAINICHHSA H UX CBA3H C rpaxyCHON MEpOH.
OcHoBHBIE MOHATHS 1) IlpenmeT u3ydeHHs TPUTOHOMETPHH.
TPHrOHOMCTPHH 2) BpamarensHoe asrkenue. KonebarensHOe ABHKEHHUE.
3) [TousiTHE TPUIOHOMETPHYECKOM OKDYXKHOCTH.
4) I'pagycHas ¥ pafiiaHHas MEpEI yria.
2. Vi306pakeHHe YIIIOB BpAIeHUs Ha OKPYXKHOCTH, COOTHECEHHE BETMYMHbI yIIia C €r0 PACIONOKCHACM.
3. ®opMyIMpOBaHHE ONPEEICHAN TPUTOHOMETPHIECKHX GyHKIMH UIA YTIIOB IIOBOPOTA U OCTPBIX YTIIOB
NPSMOYTOJILHOrO TPEYTOJIbHHEKA ¥ 00BACHEHHE HX B3aMOCBSA3H:
5) CHHyC, KOCHHYC, TAHT€HC M KOTAHIE€HC YHCIIA, HIUTIOCTPALHs Ha TPUIOHOMETPHYECKOH OKPYIKHOCTH.
6) 3HaK¥ TPUTOHOMETPHYIECKHUX BYHKIMMH.
7) YETHOCTH ¥ HEYETHOCTD, IEPHOJMYHOCTH TPHTOHOMETPHYECKHX (byHKIUH.
Tema 5.2. Coaep:xaHue yae0HOro MaTepHaJa: 2
OcHoBHBIE 1. TlpuMeHEeHHE OCHOBHBIX TPHTOHOMETPUYECKHX TOXKIECTB LA BEIMMUCIICHASA 3HAYEHHH TPUTOHOMETPHYECKHX
TPHIOHOMETPHIECKHE (GyHKIHH 10 OJHOM M3 HUX:

TOXKIECTBA H

a) CooTHOIEHHS MEXAY QYHKIMAMH OJIHOTO apryMeHTa.
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2. O3HAKOMJICHHE CO CBOMCTBAMM CHMMETPHH TOYEK Ha ETHHHYHON OKPY>XHOCTH ¥ IIPUMEHEHHE HX JULL

TPHIOHOMETPHYIECKHEe
yHKIHHE BbIBOJIa HOPMYJI NPHBENCHHUS.
3. Vi3y4eHne OCHOBHEIX (OpMy TPHroHOMETpHY: DOPMYIIBI IPHBEACHUL. ®opmynsl cnoxerns. PopMyIbl
yaBoeHHs. @OpMyJIbl IOJOBHHHOIO yITia.
Tema 5.3. Copep:xanne yue0HOro MaTepHaja:
IIpeoGpazoBaHus 1. CooTHOmEHHS MEXDY QYHKIHUIMH OJHOTO apryMeHTa.
TPHTOHOMETPHICCKHX 2. [Ipeo6pazoBaHys CyMMEI TPHTOHOMETPHYECKUX QYHKIAH B IPOH3BENCHHAE U IPOU3BEICHHA B CMMY.
BBIPAKEHHH 3. BrIpaXeHHe TPHTOHOMETPAYECKUX YHKIHH Jepe3 TAaHTeHC OJIOBHHHOIO apryMeHTa.
Tema 5.4. Conep:xanne y9e0HOro MaTepHaja:

CroiicTBa B rpadpHKH
¢ynxnuii y = Sinx n y = Cosx

O3HaKOMIIEHHE C TIOHSATHEM HEIPEPHIBHOM IepHOAMYecKoi QyHKIMY, GOpMyIMpOBaHHE CBOHCTB CHHYCa X
KOCHHYCa, IOCTPOEHHE HX IpadUKOB:

1.dyrxuus y = Sinx, onpelelcHre, OCHOBHEIE CBOKCTBA.

2 ITocTpoeHHe CUHYCOMIBI B IPOMEXYTKE OT -2I1 JI0 211

3. MmmmocTpalys CBOMCTB CHHYCa Ha rpaduke.

4. ®dyuxnus y = Cosx, onpeeleHne, OCHOBHBIE CBOHCTBA.

5.ITocTpOeHHE KOCHHYCOMIEI B IPOMEXYTKE OT -211 110 211.

6. umocTpanus CBOMCTB KOCHHYCa Ha rpadHKe.

Tema 5.5.

CeoiicTBa H rpadpuKu
¢ynxunii y = Tgxm y = Cigx

Coaep:xanne y9e0HOro MaTepHasa:

O3HAKOMJIEHHE C IIOHSTHEM Pa3phIBHOM EPHOAUYECKOM QYHKIMH, GOPMYIHPOBaHAE CBOHCTB TAHICHCA U
KOTaHIeHCa, IOCTPOSHHE UX IPa(HKOB:

1.®yeknus y = Tex, onpeaeieHne, OCHOBHEIE CBOHCTBA.

2. [TocTpoeHye TAaHTeHCOU/IBI B IPOMEXYTKE OT -211 0 211.

3. UnmocTpanys CBOMCTB TaHI€HCa Ha rpaduke.

4. ®ynxnus y = Clgx, onpeneneHue, OCHOBHbIC CBOHCTBA.

5. [TocTpoenye KOTAaHT€HCOUIBI B IPOMEXYTKE OT -211 [0 21I.

6. UnmocTpanys CBOMCTB KOTaHIeHCa Ha rpaduke.

Tema 5.6.

I'apMoHHnYecKHe KoJiebanus

Conep:xaHue yueGHOro MaTepHaja:

1. O3HaKOMIIEHHE C TIOHATHEM FrAPMOHWYECKHX KoeOaHuM ¥ NpEMEpaMH rapMOHHYECKAX KonebaHu# s
OTMCaHHUs IPOIIECCOB B (pM3MKe U APYTHX 001acTAX 3HAHUS.

2. apmonuYeckue KonebaHus CHHYCa B KOCHHYCa.
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3. FapMOHHYECKHE KOJeOaHus TAHI€HCa U KOTaHI€HCa.

CamocTrosTebHas padora o0yqyaomuxcs 2
IocTpoerne rpadHKOB rapMOHMYECKUX KONEeOaHHH.
Tema 5.7. Copgep:xanue yaeO0HOro MaTepHaa: 2
O3HAKOMJIEHHE C IIOHSTHEM 0OPaTHBIX TPArOHOMETPUIeCKUX QyHKImi. 3ydeHne onpeieneHiH apKCHHYCa,
OGpaTnere apKKOCHHYCA, apKTAHTEHCA HCNa, GOPMyIHPOBAHHE HX, H30GDaKEHHE Ha eMHITHOH OKPYXKHOCTH,
TPHIOHOMETPpHYECKHE NOCTPOEHKE IPadKOB, MPUMEHEHHE [IPH PEIICHHH YPAaBHCHHH:
$ynxuun 1)®yHKIHES Y = arcsinX, OnpeaeneHne, OCHOBHEIE CBOMCTBA H rpadHK.
2)DYHKIHS Y = arccosx, onpeaeleHue, OCHOBHEIE CBOMCTBA H IpaduK.
3)®yHKuHS y = arctgX, onpeJeleHAe, OCHOBHbIE CBONCTBA ¥ rpaduk.
4)®DyHKIHS ¥ = arcctgX, oNpeNecHre, OCHOBHBIE CBOWCTBA H rpaduk.
— Conep:xaHue y9e0HOro MaTepHaJa: 2
Pemenue 110 GOpMYJIaM H TPHTOHOMETPHIECKOMY KPYT'Y IPOCTEHIIMX TPHTOHOMETPAUYECKHX YPaBHEHHH:
TpuroHoMeTpHYecKHe 1) Buasl mpocTeHIMX TPUTOHOMETPHYECKHUX YPAaBHEHHWH W HEPABEHCTB.
yPaBHeHHS H HEPaBeHCTBA 2) O6mue ¥ YacTHBIE pEINeH s IPOCTEHINNX TPUTOHOMETPHYECKHMX YPABHEHUH U HEPABEHCTB.
3) IlpumeHerke OOLIMX METONOB PEIIEHNS ypaBHEHUH (IPUBE/ICHAE K THHEHHOMY, KBAIPATHOMY, METO/
pa3IOKEHHMs Ha MHOKHTEIIH, 3aMEeHBI IEPEMEHHOH) TIPH PEIICHHH TPUTOHOMETPHYECKHX YpaBHEHHUH.
4) YMeH#e OTMEYaTh Ha KPYIe pEIICHHs IPOCTEHIIHX TPHITOHOMETPHYECKHUX HEPABEHCTB.
Conep:xaHue y9e0HOro MaTepHaJa: 2
Tema 5.9. -
MeToxb1 pemenns 1. ToxnecTBeHHBIE Mpeobpa3zoBanud JIEBOH YacTH.
TPHrOHOMETPHYECKHX 2.3aMeHa NepeMEHHOM U CBEICHHE K KBaJ[paTHOMY.
ypaBHeHHH 1 HEPAaBEHCTB 3.Pa3noxeHue Ha TMHEHHBIE MHOXHTEIH.
4 Jlenenue Ha KBaapaT KOCUHYCa MIIM CHHYCA.
TEOMETPHA
Pazoen 6. ITpameie u nnockocmu ¢ npocmpancmee 10
Conep:xanne y9e0HOro MaTepHaJa: 2
Tema 6.1. 1.IIpenmeT u3ydeHUs CTEPEOMETPHH.

IIpsaMble H NUIOCKOCTH B

2 .HaganpHEIE IOHATUS CTEPEOMETPHH.

3.AKCHOMBI CTEPEOMETPHH.
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IpOCTPaHCTBE

4.CnencTBHg B3 aKCHOM.

5.PeleHne TECTOBBIX 3aaHMi Ha PaCIO3HaBaHKE MPOCTPAHCTBEHHEIX hOpM, COOTHECEHHE OOBEKTOB

C HX ONMHCaHHEM H H306pa.)KCHHeM.

Tema 6.2.

IIpu3HaKH B3aHMHOI0
PAacHoJIo’KeHHS NPAMBIX B
MpPOCTPaHCTBE

Conep:xaHue y9e0HOr0 MaTepHaJa:

1.®opMyTHPOBKA U NPHUBENEHUE JOKA3ATE/ILCTE MPH3HAKOB B3aMMHOT'O PACIIOJIOKEHHS MPAMBIX B IPOCTPAHCTBE:

1) ITapannensHOCTE NpIMBIX. [IpH3HAK NApAJLIEIbHOCTH MPSIMBIX.

2) Ilepecedenne npaMbIX. CKpelBaIONIHeCs MPsSMBIE.

3) IlepneHIMKYISPHOCTS NPAMEIX. [IpH3HaK NEPNEHAUKYISIPHOCTH IPAMBIX.

4) IMoHsTHE yria MeXIy OPSIMBIMH B IPOCTPAHCTRE.

2. Pacrio3HaBaHue Ha YEPTEXAX U MOJIEIISAX PA3IMYHEIX CIYYaeB B3aMMHOI'O PaclOJIOKEHHS IPAMBIX.

3. BemonHerue IIOCTPOCHHA YTJIOB MEXKAY NPIMBIMH I1I0 OIIHCAHHIO H PaCIIO3HABaHHE HX HA MOJCIIAX.

4. IIppMeHeHHE IPU3HAKOB B CBOMCTB PACIOJIOKEHUS IPAMBIX IIPH PEINEHUH 33/1a4.

Tema 6.3.

Hpuzualcn B3aHMHOI'0
PacioJIoKeHHHA II[)HMO;I H
IJIOCKOCTH B MPOCTPAHCTBE

Copep:xaHHe y9e0HOr0o MaTepHaJa:

2 (DOPM}’IIP!]}OBKS. Y IPDHBCIOCHHUE NOKa3aTCIBCTE IPH3HAKOB B3aHMHOI'0 PaCIIOJIOXKEHHS IPAMEIX H
IIOCKOCTEH B IPOCTPAHCTRE:

1) ITapaniensHOCTE OIPSIMO#M M INIOCKOCTH. [IpH3HaK MapaJuIeIbHOCTH IIPSAMOM U IJIOCKOCTH.

2) ITpsimast IEKUT B IUNTOCKOCTH. IIpsiMasi mepecekaeT MIOCKOCTb.

3) ITepneEAMKYNAPHOCTS NPSMOH ¥ IUIOCKOCTH. IIpH3HaK NepIEeHIUKYISPHOCTH NPIMOH U IJIOCKOCTH.

4) TlepueHIHKYJISp H HaKJIOHHAY.

5) Vron MexIy OpsaMOH H IJIOCKOCTBIO.

2. Pacno3sHaBaHHe Ha YepTeKax H MOJACIIAX Pa3/IMYHbIX CIy4acB B3aHMHOI'O PaCIIONOXKEHHS NPAMBIX H
ILIOCKOCTEH.

3.BEIIOIHEHHE IOCTPOSHHS YIJIOB MEXAY IIPSMOM M INIOCKOCTBIO M PacliO3HABAHKME MX Ha MOJEISX.

4. IIpuMeHeHHEe IPH3HAKOB M CBOMCTB PaclOIOXEHHS NPAMBIX ¥ IUIOCKOCTEH NPH PElIeHUH 3a/1ay.

Tema 6.4.

l'[pn:ma!m B3aHMHOI'0
PacCIoJIOKEeHHE IBYX
MJIOCKOCTEH B MNpoCTpaHCTBE

Copnep:xaHue y9e0HOr0 MaTepHaJIa:

1. ®opMynHMpOBaHHeE ONpPeETICHUH, IPU3HAKOB H CBOMCTB MapajlIeNbHbIX ¥ NEePIEHIUKYIIPHBIX
IUIOCKOCTEH, ABYTPAHHbIX ¥ IMHEHHBIX YIJIOB:

1) IMapanensHocTs nnockocTei. [IpH3Hak napauieTLHOCTH IUIOCKOCTEMH.

2) CoBnazenue muockoctei. [lepeceyeHre MIIOCKOCTEMN.

3) IlepneHHKYASPHOCTE ABYX IUIockocTel. IIpH3HaK NepneHauKyIIpHOCTH IIJIOCKOCTEH.
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4) TToHsTHE YyIa MEXIY IIOCKOCTSIMH.

5) JIByrpaHHEBIA YTOJ A €10 H3MEPEHHE.

2. Pacnio3HaBaHKe Ha YEPTEXaAX M MOJENSX Pa3IMYHBIX CIIydaeB B3aMMHOIO PacloJIOXKEHHUS OBYX IJIOCKOCTEH.

3. Bemonaesne IIOCTPOCHHA YIJTIOB MEXIY IIJIOCKOCTAMH ITO OIIMCAaHHWIO ¥ PaClIO3HABAHKWE HX Ha MOJEIIAX.

4. IlpuMmeHeHHEe IPH3HAKOB M CBOMCTB PacoJIOXKEHH IPAMBIX H IUIOCKOCTEH IIPH pelIeHHH 331a4.

Tema 6.5. Coaep:xxanue yae0HOro MaTepuaJja: 2
1.ITogobue.
I'eomeTpHYecKHe P —
npeobpa3oBaHus
IPOCTPaHCTBA 3. [lpmxenye:
1) CHMMETpHS OTHOCHTEIBHO TOYKH, IPSIMOM, INIOCKOCTH.
2) IToBopoT.
3) IMapannensHbIA NEPEHOC.
Pazoen 7 Koopounams: u eexkmopbst 18
Copep:xaHne y9e0HOro MaTepHaia: 2
Tema 7.1. O3HaKoMJIEHHE C IOHATHEM BEKTOpA.
1.CxangpHele ¥ BEKTOPHBIE BEJIMYHHEI.
OcHoBHEIe BexTOpHBIE 2.0OcHOBHBIE XapaKTEpUCTHKH BeKTOpa. Moayns BekTopa. HyneBoi BeKTop.
nomATHA 3.PaBHBIC M IPOTHBOIOJIOXKHEEIE BEKTOPEL. OpTOroHaIbHEIE BEKTOPHL.
4 KonmHMHeapHble H HEKOJTHHEAPHEIE BEKTOPEL. YTOJI MEXAY BEKTOPaMH.
5.KoMmiaHapHEIE BEKTOPEL
Tema 7.2. Copep:xaHne yae0HOro MaTepHuaJa: 2

JexapToBa NpAMOYroJbHasi
CHCTeMa KOOPAHHAT B
MpPOCTPaHCTBE

HSY‘!CHHE ,uexap’roaoii CHCTEMBI KOOpJAHHAT B IIPOCTPAHCTBE, MIOCTPOCHHE IO 3aJaHHBIM KOODAHHAaTaM TOYEK
H IJIOCKOCTEH, HAX0XIECHUE KOOpIHHAT TOYEK H BEKTOPOB!:

1.JToHgTHE IPIMOYTOILHOI0 6a3Hca B IPOCTPAHCTRE.

2.JlexapToBa MPSIMOYTONbHAA CHCTEMAa KOOPAHHAT B IDOCTPAHCTBE.

3.KoopauHAaTEl TOYKH M BEKTOPA B IPOCTPAHCTBE.

HBY‘ICHHC CBOMCTB BEKTOPHBIX BEJIHYHH, IPABHJI PA3JIOXKEHHA BEKTOPOB B TPEXMEDHOM IIPOCTPAHCTBE,
IIpaBHJI HaXOXICHHS KOOpIHHAT BEKTOPA B IIPOCTPAaHCTRBE, IIDaBUII JEHACTBHUH C BEKTOpaMH, 3aJaHHbIMHA
KOOpJHHATaMH.

4.PaznokeHHe BEKTOpA IO TPEM HEKOMILIAHAPHEIM HalPaBICHHUSIM:
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a) pa3oXeHHe PaJyCc-BeKTOpa 0 6a3ucy;

6) pa3oXeHHe MPOM3BOJIBEHOr0 BEKTOpa 1o 6asucy;

5. JlecTBHS HaJ BEKTOPAaMH B KOODJHHATHOH dopme.

6. Vi306pakeHre TOYKH U BEKTOpa B IPAMOYTOIBHOH CHCTEME KOODJMHAT.

Tema 7.3.

KoopaunaTHas ¢popma
BEKTOpa H TOYKH B
NpPOCTPAHCTBE

Conep:xanne yae0HOro MaTepHaa:

OmnpeieieHre KOOPAHHAT BEKTOPA B IPOCTPAHCTBE, NEHCTBHS C BEKTOPAMH, 3a/IaHHBIMU KOODIHHATAMH:

1. TTocTpOECHHE TOYKH B IPAMOYT'OJIGHOM CHCTEME KOODIWHAT.

2. ITocTpoeHHe BEKTOPA B IPSIMOYTONBHOM CHCTEME KOODMHAT.

3.ClI0XKeHHE ¥ BHIYUTAHNE BEKTOPOB B KOODAMHATHOH GopMe.

4.V MHOXEHHe BEKTOpa Ha YUCII0 B KOOPAMHATHOH GopMe.

5. PaznoxeHne paguyc-BEKTOpa 0 TPEM HEKOMILIAHAPDHLIM HAaNPaBICHUAM.

6. PaznoxeHue MTpOU3BOJILHOI0 BEKTOpa 0 TPEM HEKOMILIaHAPHBIM HAIIPABIICHAAM.

Tema 7.4.

JliuHA BEKTOpa, PacCTOSTHHE
MeEXKIY ABYMS TOYKaMH.
CxansipHoe NPOH3BeIeHHEe

Conep:kaHue y1e0HOro MaTepuaja:

V3y4eHHe CBOMCTB BEKTOPHBIX BEIMYHH H CKAIPHOrO IPOM3BENCHHSA BEKTOPOB:

1.JlivHa paguyc-BeKTOpa.

2.PaccrosgHue MeXIy JBYMs TOYKaMH.

3. KoopauHAaTHl TOYKH CEPEAMHEI OTPE3Ka.

4. KoopapHaThl TOYKH, JEJSINEH OTPE30K B 3aJaHHOM OTHOIICHHH.

BEKTOPOB.
5.CKaIIpHOE IPOU3BEICHME JIBYX BEKTOPOB U €r0 CBOMCTBA.
6.KoopauHaTHas GopMa CKaJIIpHOTO IPOH3BENCHNS.
7.V cioBue KOJUIMHEAPHOCTH BEKTOPOB B IPOCTPAHCTRE.
8.V cnoBHE OPTOrOHAIEHOCTH BEKTOPOB B IIDOCTPAHCTBE.
Tema 7.5. Conep:xaHne y9e0HOro MaTepHaJja:

JelicTBHA HaJ BEKTOpaMH B
KOOpAHHATHOH dopme

[TprMeHeHre TEOPHH NIPY PEICHUH 3a1a4 Ha NEHCTBHS C BEKTOPaMH.

1. KoopauHaTel TOYKH, JEJSMIEH OTPE30K B 33JaHHOM OTHOLICHHH.

2. InuHa BEKTOpa, PACCTOSHHE MEXAY ABYMS TOYKaMHU.

3.BrruncieHre CKaIsIpHOrO IPOU3BENEHHS JIBYX BEKTOPOB.

4 Toxa3aTelbCTBO KOJUIMHEAPHOCTH BEKTOPOB.

5.JI0Ka3aTeNBECTBO OPTOrOHAILHOCTH BEKTOPOB.
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Tema 7.6.

VroJ Me:xkIy BeKTOpaMH. Yo

MeXIy BEKTOPOM H 0CbI0

Conep:xanue y9e¢0HOro MaTepHaa:

IIprMeHeHHe BEKTOPOB ISl BEIYHCICHHS BEJMIMH YIIIOB ¥ PACCTOSHHH:

1.TTonsiTHE YIIa MEXIY BEKTOPaMH.

2.DopMyJia BEIYUCIICHUS YTia MEXIY BEKTOPaMH.

3.IToEsTHE HAPABISIOIMX KOCHHYCOB BEKTODA.

4.®opMyIIbl BEIYHMCIEHHS HAPABIMIOMKX KOCHHYCOB BEKTOPA.

Tema 7.7. Copepxanue yae0HOro MaTepHaJja: 2
BexTopHOe BBIYHC/IEHHE 1.Vrom MeXAY IBYMS BEKTODAMH.
e 2.KocuHYCHI YTIIOB Palriyc-BeKTOpa U 6a3HCHBIX BEKTOPOB.
3.Vron MexXay BEKTOPOM H OCBHIO.
Copep:xaHne y9e0HOro MaTepHaJa: 1
Bemopnizh:lapzfa:neneune 1. BeKTOpHOE IPOM3BEICHHE BEKTOPOB, ONpeieNeHue, 0603HaYeHH E.
BEKTOPOB 2.Moxy s BEKTOPHOIO IPOX3BEACHHS.
3.BLIYHCIeHHE BEKTOPHOIO IIPOM3BEACHHAS KaK ONPENIENMUTENS 3-I0 NOpAIKa.
4 .Du3HYECKHH CMBIC] BEKTOPHOT'O IPOU3BEICHHUSA.
2 ceMecCTp
Conep:xanue yae0HOro MaTepHaa: 3
Tema 7.9. VICIIoMb30BaHKe BEKTOPHOTO METONIA IPH PENIEHHM BEKTOPHBIX M IIPHKJIATHEIX 3a/1a4.
e 1. BeKTOpHOE IPOM3BENEHHE KAK ONPENEIUTENH 3-T0 NOPSIKa.
NpOH3BeICHHA
2 Ilnomans napajuieliorpaMma.
3.MOMEHT CHJIBL
Pazoen 8 Hauana mamemamu4eckoz20 aHanusa 42
Copep:xaHue y9e0HOr0 MaTepHaJa: 2
Tema 8.1. OzHaKOMJIEHME C MIOHSTHEM YMCIIOBOM MOC/IEI0BATEBHOCTH, criocobaMH €€ 3a1aHus, BBIYHCICHHAMH YICHOB:

YucaoBad NoCJIeI0BaATEILHOCTE

1.ITousiTHe OECKOHEYHOM YUCIIOBOH IIOCIENOBATEIBHOCTH.

2.Crnoco0OBI 3aiaHus [IOCIEN0BATEILHOCTH.

3.MOHOTOHHEIE [TI0CIEI0BATEILHOCTH.

4.OI‘DaHHT-IeHHHC ¥ HEOI'paHHYEHHBIE MOCIENOBATEIIBHOCTH.

S.Ol:lepaum{ C YHCIIOBEIMH I10CJIE€JOBATEIIEHOCTAMH.
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Tema 8.2.

IIpemen YHCIAOBOH
M0CJIEJ0BATEILHOCTH

Copnep:;xaHHe yae0HOro MaTepHaa:

(O3HaxoMJICHHE C MOHSTHEM NPEAC]Ia HOCJIEOOBATEILHOCTH:

1. IToHsTHE Ipe/iena YHCIOBOM MOCIeAOBATEIbHOCTH.

2. TeopeMsl O IIpeJeiax CyMMBI, Pa3HOCTH, IPOU3BEICHUS ¥ JaCTHOTO [OCIeOBAaTENEHOCTEHN.

3.CymecTBOBaHHKE Ipenena y MOHOTOHHOM OrpaHWYEHHOM IOCIIEIOBATEIbHOCTH.

4. Cxonsmmuecs ¥ pacXOAsIIrecs MoCIeN0BaTeIbHOCTH.

5. eoMETPHYIECKHM CMBICI CXOJMMOCTH [IOCIEAOBATEIEHOCTH.

6.Heo6x0IMMOe VCIOBHE CYIIECTBOBAHMS MIpe/ieia YUCIOBOX MOCIEA0BATC/IbHOCTH.

7 EQMHCTBEHHOCTH IIpefieNia MCII0BOM NOCIeI0BATENbHOCTH.

Tema 8.3.

BriuHc/IeHHE NpeJesIoB
mocJieN0BaTeJbHOCTEH

Conepanue y9e0HOI0 MaTepHaJja:

BEIYHCIIEHHE CyMMbI GECKOHEYHOr0 YHCIIOBOrO psjia Ha NpHMepe BBIYUCIIEHHS CYMMBI OECKOHEYHO yObiBarommeH
reoMEeTPHYECKOH MMPOrpeCCHH:

1. OnpeSeTATH TIepBbie WIEHBI MOCIEI0BATENbHOCTH IO 3afaHHOMY obImeMy WIeHY.

2. VeraHOBHTE opMy iy 00IIero wieHa nocieaoBaTeIbHOCTH.

3. BEIYMCIMTE IIPEIeNB! MOCIEI0BaTEeIbHOCTEH | HCCIeIoBaTh BONPOC CXOMMMOCTH.

4 Haiiti cymMmMy GECKOHEYHON reOMETPHYECKOH IPOrPECCHH.

Tema 8.4.

Ilpenen GyHKIHH B TOUKE

Copep:xanue y4e0HOro MaTepuaJa:

1. [TonsTHe npenena GQYHKIHA B TOYKE.

2.TeopeMa 0 €eTMHCTBEHHOCTH NpEeNea.

3.TeopeMsl O IIpeAeNax CYMMBI, PA3HOCTH, NPOM3BENCHNUS U JACTHOTO hyHKIIMA.

4. CneiCTBHS M3 TEOPEM O mpefenax GyHKIHH.

5.0MHOCTOPOHHHE MPEAENbL.

Tema 8.5.

MeToabl BHIYHCICHHSA
npeneoB GyHKIHH B TOUKE

Copep:xaHHe y4e0HOIro MaTepHaJja:

1. Tlo TeopeMaM O IpeAenax

2. PaznoxxeHHe Ha TUHEHHBIC MHOXKHUTEIIH.

3. VMHOXEHHE Ha CONPSDKEHHOE BHIDAKEHHE.

4. KomOMHHPOBAHHKE.

Tema 8.6.

ConepaHue y4eOHOro MaTepHaJja:

1. MousTre npenena GyHKIMA Ha OECKOHEYHOCTH.
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IIpenesa GyHKHAA HA

2. [TousTHe HecKoHeYHOro npeaena GYHKIMA B TOYKE.

3. TloEsTHE 6ecKOHEYHOro Ipeaena GyHKIHuY Ha GECKOHESIHOCTH.

0eCKOHEYHOCTH
4 BeckOHEYHO Manbie H GecKoHeuHO Oonpmye GyHKIMH.
5. CpoiicTBa 6ECKOHEYHO MATBIX M GECKOHEYHO OONBIINX (D YHKIHH.
Tema 8.7. Coaep:kaHue y3e0HOro MaTepHaia:

Brrunciaende 0ecKOHEIHBIX
npefeioB PyHKIHH

1. Yopomenue

2. JleneHne Ha CTapUIyIO CTENCHE.

3. VMHOMXEHHE Ha CONPsDKEHHOE BEIPKCHHE.

4. KomOMHMPOBaHHE.

Tema 8.8.

IlepBblii H BTOPO#
3aMedaTeJbHbIe NMpeaeJibl

CoaepxaHHe y1e0HOro MaTepHajia:

1. TlepBhiii 3amMedaTeTbHEIA PSS

2. Bropoii 3amedaTeNbHbIH IPEAc.

3. IIpeo6pazoBaHKe 3aMeYaTENIbHbIX IPEETIOB.

Tema 8.9.

BorumucjieHHe 3aMedaTeIbHbIX
npeaesion

Conep:xanue yaeOHOro MaTepuaJja:

1. IepBbiii 3aMeYaTEIbHBIA IPEALI.

2. Bropoii 3amMedaTenbHbIA Ipee.

3.HexoTOpbI€E NPEEbl, CBI3aHHbIC C YHUCIIOM €.

Tema 8.10.

IlousTHE MPOU3BOHOM, €€
dusHYecKUH H
reoMeTpHYECKHH CMBIC]

CopepxxaHue y4e0HOro MaTepHaja:

O3HaKOMIEHHE C OHATHEM POH3BOMIHOM. M3yuerue i HOPMYNMPOBAHHE € MEXaHUECKOrO H FeOMETPHHECKOro CMEICTIa, H3YYEHHE
aNrOPHTMa BHIYMCIIEHHA MIPOM3BOAHON Ha MPHMEPE BBIMHCICHHA MI'HOBEHHO¥ CKODOCTH H YIVIOBOro K03dduumenTa KacarebHOH.

1.0npenenenre ¥ 0603HaYeHAE IPOM3BOHOH GYHKIIME B TOYKE.

2 BrrauciieHre NPOU3BOIHOMN Ha OCHOBE €€ ONPEEICHHUS.

3.VpaBHEHHs KacaTebHOM K rpaduky GYHKIHH.

4. MexaHWyeCKH# CMBIC] IPOM3BOIHOM.

Tema 8.11.

Ilpou3BOAHBIE CyMMBI,
Pa3HOCTH, IPOH3BEJCHHH,
9acTHOro

Copep:xanHe y4eOHOro MarepHaa:

V3ydeHne OCHOBHBIX NIPaBUI JU(depeHIHPOBAHNA GbYHKIHH:

1.ITpon3BoIHAS CYMMBI ¥ Pa3HOCTH QYHKIHH.

2. [Ipon3BoiHas Npou3BeeHHs QYHKIIHH.

3. ITpom3BoaHas 9acTHOrO QYHKIMA.

4. [Tpou3BoaHas CIOXHOH (QYHKITHH.
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Tema 8.12.
IIpon3BoaHbIE 3IeMEHTAPHBIX
CTeNeHHbIX QyHKIHH

Copepanue y4e0HOro MaTepHaia:

1. [Ipapuna muddepeEIMpOBaHys CTCHCHHBIX (yHKIMH.

2. [IpaBuna nuddepeHIMPOBaHNS CIOXHBIX CTCHCHHBIX O YHKIIHH.

3. [Tpou3BOAHEIE KOMIIO3HIIMH CTEHEHHEIX (YHKIHH.

, Copep:xanne y9e0HOro MaTepHaJja: 3
Tema 8.13.
1. TTpon3BO/IHEIE CTENEHHBIX QYHKIMHA C HATypATbHBIM IIOKA3ATE/NEM.
Bhrunc/IeHAe IPOH3BONHBIX 2. ITpor3BOAHEIE CTEIEHHBIX GYHKIHHA ¢ OTPHIATENbHBIM OKA3aTC/ICM.
cTeneHHBIX PyHKIHH 3. IIpow3BoxHas 0OpaTHOH QYHKIHH.
4. TIpou3BOIHbIE CTENEHHBIX (YHKIHH C PAHOHATLHEIM IIOKA3ATENIEM.
Conep:aHue y9¢0HOro Marepuaja: 2
Tema 8.14. 1. ITpou3BoIHbIE JTOTapHPMHUIECKHUX GbYHKIHH C TPOH3BOJIBHBIM OCHOBAHHEM.
IIpou3BoaHBIE 3IeMEHTAPHBIX | 2. [IpOM3BOHEIE norapuMudecKuX GyHKIHH C JSCATHIHBIM OCHOBAHHUCM.
JorapAQMAIECKHX A = 3. [Tpou3BOAHbIE JTOTapHOMHUIECKHX (G yHKIHA C OCHOBAHHEM €.
MoKa3aTelbHbIX QyHKIMH -
4. TIpor3BOHBIE KOMIIO3HIINH JTOTapuGMUYECKAX G yHKIHHA.
5. ITpon3BOAHEIE TOKA3aTEIbHbBIX bYHKIHH ¢ MTPOU3BOILHBIM OCHOBAHHEM.
6. [Tpor3BOAHEIE MOKA3aTENbHBIX (YHKIHH C OCHOBAHHEM €.
7. TIpou3BOIHbIE KOMIIO3HIIMHM NI0OKa3aTENBHBIX b YHKIHH.
Conep:;xanue y4e0HOro MaTepHaJja: 3
Tena 8.15. 1. ITpow3BomHbIe TorapudMugeckux GYHKIHA ¢ NPOX3BOIBHBIM OCHOBAaHHEM.
BeIunc/ieHHe NPOH3BOAHBIX 2. IIpoH3BOAHBIE KOMIIO3HIIHH norapudMuEUecKuX QYHKIAH.
JAorapapMHUYECKHX H 3. [Ipou3BOHBIE MOKA3ATENHBIX QYHKIMH C IPOU3BOIBHBIM OCHOBaHMEM.
moKaszaTeJbHbIX QyHKIMA 4. TIpon3BOJHBIE KOMIIO3HIIMH ITOKa3aTENbHAIX GyHKIHHA.
CopnepxaHae y9e0HOro MaTepHaa: 2

Tema 8.16.

IIpon3BoaHbBIE 3/IEMEHTAPHBIX
TPUTOHOMETPHYECKHX H
o0paTHBIX
TPHIOHOMETPHYIECKHX
byHxumi

1. Ilpou3sBomHbIe GYHKIHH CHHYC IIPOCTOrO ¥ CIIOXHOIO apryMeHTa.

2. Tlpow3BoaHBIe GYHKIKIH KOCHHYC IPOCTOTO ¥ CIIOXKHOrO apryMEHTa.

3. TTpon3BoAHBIe (GYHKIHH TAHTEHC POCTOTO M CIIOKHOrO apryMeHTa.

4. TIpow3BoaHble QYHKIMHA KOTAHIEHC IPOCTOrO M CIOKHOIO apryMEHTa.

5. Ilpon3BoHble GYHKIMH apKCHHYC MPOCTOrO ¥ CIIOXHOTO apryMeHTa.

6.IIpou3BoHble GYHKIIMHA apKKOCHHYC NPOCTOTO ¥ CI0KHOTO apryMeHTa.
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7. TIpou3BoAHBIE GYHKIMH apDKTAHTE€HC NPOCTOrO U CIIOXHOTO aprymMeHTa.

8 TIpom3soHble PyHKIHH apKKOTAHI€HC NPOCTOrO H CIOKHOIO apryMeHTa.

9. ITpon3BoHEIE KOMITO3HIIMH TPHTOHOMETPHICCKHX G YHKIIHH.

Tema 8.17.
BeIunc/ieHHe NPOH3BOAHBIX
TPHTOHOMETPHYECKHX H

Copnep:xanne y4e0HOro MaTepraia:

1. [Tpou3BoaHEle GYHKIMHA CHHYC.

2. [Tpom3BonHEIe QYHKIIMHA KOCHHYC.

o0paTHBIX 3. [Ipon3BoaHEIe QYHKIIMY TAHT€HC.
TPHIMOHOMETPHYIECKHX 4. [Ipon3BomHbe QYHKIWYA KOTAHI€HC.
byHKuAH 5. IIpou3BoaHBIe 0OpaTHLIX TPUIOHOMETPHICCKHX (yHKIHH.
6. IIpon3BOIHEIE KOMIO3MIIMH TPUTOHOMETPHICCKAX G yHKIHH.
Coaep:xaHHe y9e0HOro MaTepHaa:
Tema 8.18.

IIpuMeHeHHe NPOM3BOAHOHA K
HccIe0BaHMI0 PyHKIMEA HA
MOHOTOHHOCTB H 3KCTPeMyM H
NOCTPOEHHI0 rpadpuka

1.Ilpu3HaKy BO3pacTaHus ¥ yOBIBaHHSA GYHKIHH.

2. [IpaBuio HaXOXICHHUS HHTEPBAIOB MOHOTOHHOCTH.

3. kcTpeMyMBl OYHKIMY, rpagudeckas HHTEPIPETalH.

4. HeoGX0MMMOE ¥ JOCTATOYHOE YCIOBHE CYIIECTBOBAHHUS SKCTPEMyMaA & YHKIHH.

5. TIpaBHIIO HAXOXIEHHs 9KCTPEMYMOB (YHKIIHH.

6. HammeHbIee ¥ HanbopIee 3Ha9eHAs QYHKIIHHY.

Tema 8.19.

IIpuMeHeHHe NPOM3BOAHOH K
HccefoBaHuI0 QyHKIMA HA
BBLINYKJI0CTH H TOYKY
nepern6a 1 NOCTPOECHHIO

Copep:xaHHe y4eGHOro MaTepHaa:

1. JloHSTHS BHIIYKIOCTH rpaduka QyHKIAY, rpaduyecKas HHTEPIPETAlHs.

2 VinTepBaisl BRITYKIOCTH rpaduka QyHKIHH.

3. HeobxoauMble VCIIOBHS BEITYKIOCTH rpaduka GyHKIHH.

4. JlocTaTo4YHbIE YCIOBHS BBITYKJIOCTH rpaduka GyHKIHH.

5 ITousiTie To4eK neperuda rpaduka QyHKIHH.

rpadpuxa

P 6.Heo6X0MMMBEIE ¥ IOCTATOYHEIE YCIOBHS CYIECTBOBAHHKS TOUCK neperuoda.
7. [IpaBrIO HAXOXKAEHHUS TOYECK neperuba.
Copep:xaHue yde0HOro MarepHaaa:

Tema 8.20.

HccnenoBanue QyHKIHHE H
nocTpoeHue rpagpuka

I[IpoBenenue uccnenoBanys QyHKIHY C TOMOIIBIO IpOM3BOJHOMN B MOCTPOEeHHE rpaduka.

1. UccnenoBarue GYHKIMH IO 3aIaHHOMY allTOPUTMY.

2 [TpuMeHeH}e pe3yIbTaTOB MCCIEJOBaHHS K NOCTPOCHHIO rpaduka QYHKIIHH.
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Tema 8.21. Copep:kanue y9e0HOro MaTepHaJa: 2
[IprMepsI HCTIOIB30BAHMA IIPOHM3BOIHOM JUIs HAXOX/ICHHA HAMIIYIIEro PEMCHHA B IIPHKJIAJHEIX 3a/1a9ax.
Pemenne NPpHKJIANHBIX 32124 -
1.3agava o TEIIOEMKOCTH Tea.
2. 3anaga 0 CKOPOCTH XUMHUYECKOW PEAKIIHH.
3. 3ajaga 0 JHHEHHOH IIOTHOCTH TelNa.
4. 3amaga 0 MAKCHMANTbHOM CKOPOCTH ABHIKCHHUSA TCJIA.
5.3amaga 0 HAWJIY4YIIEM OCBEIICHUAHN paboueil MOBEPXHOCTH.
Pazoen 9 Humezpan u €20 npumeHerue 20
CopepxaHne y4e0HOro MaTepHajia: 2
Tema 9.1. O3HAKOM/IEHHE C IOHATHEM HHTETpalla i IepBoo6pasHol. Vsydenne npaBriia BEIACICHHA
IlepsooOpasHas GyHKIHH H nepBOOOpa3HOL:
HeonpeaeIeHHbIA HHTErpaJ 1 .IlepooGpa3Has GyHKIWMHA, ONPEACICHHE, 0003HaYCHHE.
2. ITpaBuia BEIYHCIICHAA neppooOpa3HoM:
3. HeonpeaenéHHBIM MHTErpal OT GYHKIHH, ONPENCIICHHAC, 0603HaueHie, OCHOBHBIC CBOMCTBA.
4 HaxoxneHre HeOnpeAeIEHHBIX HHTETPAJIOB.
Tema 9.2. Conep:kaHue y4e0HOro MaTepHajia: 2
HemnocpeCTBEHHOE PeleHue 3a/1a4 Ha CBS3b NepBO06Pa3HON U €€ NPOM3BOIHOH, BEIYHCIICHHE nepeooGpa3HOM 1A IaHHOW QYHKIMH:
HHTerpHpOBaHHE 1.Tabmu9HOe HHTEPHUPOBAHHE.
2. IHTerpupOBaHKe 110 CBOHCTBAM HeoIlpeeNEHHBIX HHTErpajioB.
3 ToXIeCTBEHHBIE Ipeobpa3oBaHusl IIOILIHTEr PATBHOX GYHKIIHH.
Tema 9.3 Copep:xanue yaefHOro MaTepHaJa: 2
. 1.CymHOCTh METO/Ia HHTEIPUPOBaHHA 3aMEeHOM NEpEMEHHOH.
MeToj 3aMeHbI IEPEMEHHOH B S TIORRRR, M — . "
HeoNpENe/ICHHOM HHTErpaJe Jlpas PUPOBAHMS METONIOM 3aMEHBI IEPEMEHHOM.
3.MHTerpupOBaHue CIOXKHBIX (QyHKIIMHA crnocoOoM IMOJACTAHOBKH.
Tema 9.4 Copep:xaHune y9e0HOro MaTepHaJja: 2
1. VIHTerpupOBaHHE CTENEHHBIX QYHKIUH.
VaTerpupoBaHue CJI0XKHBIX -
& ) I g X .
dynKumii 2. IBTErpdpOBaHUE TPHIOHOMETPUYECKH byHKUIMA

3. iaTerprpOBaHHKE MOKa3aTeNbHbIX (QyHKIHHA.

4. ViaTerpupoBaHue JTIOrapuOMUYECKHX OYHKIHH.
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1

Copaep:xanue y4edHOro MaTepHaa: 2
Tema 9.5. =
1.3a1ayu, MpUBOASINHE K IOHATHIO ONPEACAEHHOI0 HHTErpaia.
Onpenenennpiii uHTErpan B | 2. Onpe/ieNeHHEI HATETPAN, ONpENIEIeHHE, 0003HaYeHHe.
A0 CRORCTRG 3.@opmyna Herorona-Jleiibauna.
4. BeraucieHne onpenenéHHbIX HHTErpaloB o Gopmyne Herorona-JIelbanna.
Tema 9.6. Conep:xanne y9e0HOro MaTepHaja 2
1. Tabmu4uHOE HHTE BaHue M0 hopmyne HeroToHa-JIeiibauna.
Henocpeacreennoe TPHpo - bopy, - ML
HHTerpHPOBaHHE B 2. HTEerpMpoBaHye 10 CBOMCTBAM ONIPENEIEHHBIX HHTErPATIOB.
onpeaeIEHHOM HHTErpaJje 3.ToxnecTseHHBIE MPe0Opa30OBaHHUs MOABIHTErPATLHON QYHKIHMHE K TaOJIHYHEIM HHTErpaiaM
CoaepxanHe y4e0HOro MaTepHaJja: 2
Tema 9.7. 1.CymHOCT MEeTOIa HHTETPHPOBAHHS 3aMEHOM [IEpEMEHHOM B ONPEAENEHHOM HHTErpae.
Merton 3ameHsI nepemMenHoi B | 2.1IpaBuIo HHTErpHPOBAaHKS METOOM 3aMEHEI IEPEMEHHOM B ONpeIeIEHHOM HHTErpae.
ONpeeIEHHOM HHTerpaje 3.MHTerpUpOBaHHe CIOXKHEIX (OYHKIMH OJICTAHOBKOM B OIIPENEIEHHOM HHTEIpaIE.
Tema 9.8 Copep:xaHHe y4e0HOro MaTepHaja: 2
. 1.AHTEerpHpOBaHHKE 110 CBOMCTBAM OINpEEIEHHBIX HHTEPAJIOB.
BerunclieHHe onpeaeIEHHbIX > Vet -
HHTErpajioB . €rPUPOBaHHE HEKOTOPEIX TPHIOHOMETPHYECKHX (DYHKIMHN.
3.MHTEerpupOBaHKE CIOXKHBIX (O YHKIIHA.
Tema 9.9. Copnepxanue y4e0HOro MaTepHaja: &
I — Pemenye 3a1a4 Ha IpUMEHEHHE HHTErPANIA UL BEIYHCICHAS QH3HYECKHX BEJTMYMH M IUIOMAEH:
HHTerpajia 1.I'eoMeTpryeckast HHTEPIPETALMS ONPENEIEHHOrO HHTErpaa.
2.3ana4a 0 BEIYKMCIIEHHH IJIOIIAIH IIOCKOM GUTYDEL
3.3a1auM Ha BEIYHMCIIEHHE (PH3HYECKHUX BETHYHH.
Copepxanue yueOHOro MaTepHaJa: 2
Tema 9.10. = =
" 1.Pacuér n TEN H €rocs ¢ 3aJaHHOH CKOPOCTBIO.
IIpumeHeHue onpeeIEHHOr0 YL TN, ABSAYIL i:lﬂ P
HHTErpana K pemeHu:o 2.0Onpenenenne paboTEI, COBEPIIAEMOM DU CKATHH WM PACTSDKEHHH IIDY KHHEL
NPaKTHYeCKHX 32124 3.Beramcnende miuomany GUrypel, OrpaHHYEHHOM 3aIJaHHBIMH JTHHHAAMH.
T'EOMETPHA
Pazoen 10 MHuozozparnnuxku u Kpyznsie mena 30
Tema 10.1. Conep:xxanne yueGHOro maTepuaja: 2
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Tamrd

MHororpaHHuKH, OCHOBHbIE
3J1EMEeHThI

Onucanue u XapaxKTCPHCTHKA Pa3/IHYHBIX BHAOB MHOI'OI'PAHHHKOB, IICPCYHCIICHHE HX 3JIEMCHTOB H CBOMCTB:

1. IloEsTHE MHOTOIPaHHOTO YIJIa ¥ MHOTOTPaHHOH MOBEPXHOCTH.

2. MHOrorpasHHK ¥ €ro OCHOBHEIE 3JIEMEHTHI: BEPIIMHEL, péOpa, rpaHH.

3.BEIIyKIIBIE H HEBBITYKJIbIE MHOTOIDAaHHHKH.

4.Teopema Diinepa.

5. Ilpexacrasnenws o MpaBHIBHBEIX MHOTOIPaHHHKaX (TeTpasipe, KyOe, OKTaszipe, IOAEKadApe U HKOCadpeE),
OCHOBHEIE XapaKTEPUCTHKH: I'paHH, péopa, BEpIIHUHEL

6.IlocTpoeHHE MHOTOIPaHHHUKOB, COOTHECEHHE OOBEKTOB C HX ONMHCAHHEM M H300paKEHHUEM.

Tema 10.2.

Pa3BépTKa NpaBHILHOIO
MHOTOrpaHHHKA

Coaepxanue yaeGHOro MaTepHaJa:

Brrurcnenne MMHEHHBIX 371EMEHTOB H YTJIOB B IIPOCTPAHCTBEHHBIX KOHQUIYpalUsX, apryMEHTHPOBAHHE
cBOMX cyxaeHHH. M306paxeHne pa3sBepTKE MHOTOIPaHHHKOB, BEIYHCIICHHE IUIOIA el MOBEPXHOCTEH.

1.JloHsTHE pa3BEPTKH MHOTOIPDAaHHMKA M IIPABHJIO IIOCTPOEHHUS Pa3BEPTKH.

2. ITocTpoenue pa3BEpTKH Kyba.

3. IlocTpoeHHe pa3BEPTKH TETPA3Ipa.

4. ITocTpoeHHEe Pa3BEPTKH OKTA3ApA.

5. BelukcrieHMe ruiomaieii moBepXHOCTeH MHOrOrpaHHUKOB.

Tema 10.3.

IIpu3Ma, BHABI IPH3M.
O6neM 1 nIOIMANL
TOBEPXHOCTH MPH3MBI

Copep:xande yae0HOro MaTepHajia:

Onmncanue U H306pakeHHEe OCHOBHBIX BHIOB IpH3M. ITocTpoeHre NPOCTEHIIIX CEYEHUH IPU3MEL.

1 .ITpusma, onpenenenre, 0603HaYeHHE, OCHOBHEIE XaDaKTEPHCTHKH.

2.I1paBuno nmocTpoeHus npu3Mbl. CedeHus NpU3MEL

3.ITpsiMasi, HaKNOHHAS, IPaBUJIbLHAS IPU3MBL.

4.06BeM ¥ IIOMIAb IOBEPXHOCTH IPH3MEL.

Tema 10.4.

INapannenenunen u xyo,
OCHOBHbIE cBOMicTBa. O0BLEMBI
H IJI0MAH NOBEPXHOCTeH
napaJjuiejienunena u Kyba

Coaepxanue yaeOHOro MarepuaJa:

H306paxkenrie MHOTOrPaHHHUKOB U BHINIONHEHHE IIOCTPOESHHH Ha H300paKeHUIX U MoJelLiX. O3HaKOMIIEHHUE C
BHJIaMM CHMMETpHH B IPOCTPAHCTBE, HOpMYyIMpOBaHHE ONpEAENeHHH | CBOHCTB. [TocTpoeHre MpocTeHmux
CEYEHUH napajuienenunena 1 Kyoa.

1 .ITapannenenunes, onpeaeneHue, 0603HaYE€HHE, OCHOBHBIE XapaKTEPHCTHKH, YEPTEK.

2. ITpssMoii, HAKITOHHEIH, IPIMOYTOJIBHBIN NapauieNenunes.

3.Cpo¥icTBa IUaroHaieil NpsaMOYIOJLHOIO0 apajlUielenuneaa.

4.CuMMeTpHs PSMOYTOJILHOIO Mapajulelenune/ia.
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5.Ky0, onpenenenue, 0003HaYeHHE, OCHOBHEIC XapaKTEPUCTHKH, YEPTEXK.

6.Cummerpus kyba. Ceuenus xyba.

7.005BeM ¥ IIOIIAAH NOBEPXHOCTEN Napaieenuneaa | Kyoa.

Tema 10.5.

IImpamMuja u ee cBoHcTBA.
O0peM H IIOmMAanEL
MOBEPXHOCTH NMHPAMHIbI

Conep:xanue y4e0HOro MaTepHaJa:

Onucanne U H306pa31(e}me MHOI'OTPDaHHHKA H BEIIOJHEHHE I]OCTpOCHHI\"I Ha HBOGPEDKCB'H}D( H MOJCIIX.

IlocTpoeHre MPOCTEHINNX CEYEHHM MAPaMHIEL.

1 .ITupaMuna, onpenenenue, 0603Ha4eHHe, OCHOBHBIE XapaKTEDHCTHKH.

2. IIpaBuiio mOCTPOSHHS MHPaMHIEL.

3.Ceyenus MHEpaMHIOB! INIOCKOCTSIMH.

4.JlpaBHyIbHAs NHPaMHJIa, OCHOBHEIE XapaKTEPHCTHKH.

5.00%eM H NIOIIATH NOBEPXHOCTEH NHPAMUIEL.

Tema 10.6.

YcedeHHas NHpaMHUJa U €
cBoiicTea. O0beM M NIOmMAAL
MOBEPXHOCTH yCedeHHOH
NHEpaMHIBI

Copep:xaHHe yae0HOro MaTepHaJa:

1.YceyeHHas MUpaMHUa, ONpeaelieHHe, 0003Ha4eHHEe, OCHOBHEIE XapaKTEPHUCTHKH.

2. ITpaBHIIO IOCTPOEHHSA YCEUEHHOM NHPaMHIEL.

3.3amaua 0 mapajelbHbIX CEUYEHHUIX NHPaAMUIELL.

4. IlpaBunbHas yceuéHHAs THpaMHEIa, OCHOBHEIE XapaKTEPHCTHKH.

5. O6BeM ¥ IUIOMAIH NOBEPXHOCTEH YCEeUEHHOH THPaMHUIEL.

Tema 10.7.

BerunciaeHre 00LeMO0B H
IJIomaJeH MoBePXHOCTEH
MHOIOrpaHHHKOB

Copep:xaHue yae0HOro MaTepHaJa:

1. O6BeM ¥ IIOMANH IOBEPXHOCTEN IPH3MEL.

2. O6BeM H IIOIIaaH NOBEPXHOCTEH NMapaliellenAnea.

3. O6BeM ¥ nIomMany NOBEPXHOCTEH MHPAMHIBL.

4. O6BeM H IJIOINANH IOBEPXHOCTEH YCEYEHHON MUPAMUIEL.

Tema 10.8.
Beruncienne 00eMOB H
II0IMAaxeH MOBEePXHOCTEH

NPaBHJIbHBIX
MHOrOrpaHHHKOB

CopnepxaHue yue0HOro MaTepHaJa:

1. O6peM ¥ IIOIMAAbL NOBEPXHOCTEMN TETpasapa.

2. O6peM ¥ mIoImans NOBEPXHOCTEH KyDa.

3. O6BeM ¥ IJIOIaAb NOBEPXHOCTEN OKTa3Ipa.

4. O6BeM M IIOIIALE TOBEPXHOCTEH NOIEKAIpa.

5. O6BeM ¥ mIomaas NOBEPXHOCTEH HKOCA3Apa.

Tema 10.9.

CopepxaHue y4e0HOro Marepuaia:
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Teno Bpamenus u ero

OsHakoMJIeHHE C BUAAaMH TeN BpalleHusl, (opMynHpOBaHHe ONpe/eNeH i HX 2IEMEHTOB H CBONCTE.

3JIEMEHTBI 1.TTonsTHS OcH BpameHus H GUrypsI BpallleHHAs.
2 IToHsITHE TeNa BpameHus.
3.06pa3yromas Tena BpameHus.
4.Ceuenus Tena miaockocTsio. Ocepoe U NIONEPEYHOE CEYEHHUS.
5.KacaTenbHas mI0cKOCTh K TNy BpameHuUs.
Tema 10.10.

[uauHEAp u ero ceoiicTea.
O6nem 1 nomans
NOBEPXHOCTH HHJIHHAPA

Conep:xanune yaeGHoro marepuana:

1.ITumueap, onpenenenre, OCHOBHEIE XapaKTEPUCTHKY, YEPTEX M pa3BEPTKA.

2.JIpsiMoii ¥ HaKJIOHHBIH 00281203 0110) 38

3.0ceBoe u HONEPEYHOEC CEYCHHUS IUNHHIPA.

4.KacaTenpHas MIOCKOCTE K HHIHHAPY.

5.06BeM ¥ Iomanp MOBEPXHOCTH LUJTHEApA.

Tema 10.11.

Konyc u yceuénnsiii konyc,
OCHOBHbIE XapaKTePHCTHKH.
O0bém 1 niomanu
NOBEPXHOCTH KOHYCOB

Conep:xanue yae6HOro MaTepuana:

1.KoHnyc, onpenenenne, 0CHOBHEIE XapaKTePUCTHKH, YEPTEXK H pa3BEPTKA.

2. OceBoe ¥ momepeyHoe cevenus Kouyca. KacaTensnas IUTOCKOCTB K KOHYCY.

3. Ycey&HHbIii KOHYC, ONPEACICHHUE, OCHOBHEIE XapaKTEPHCTHKH, YEPTEX U Pa3BépTKa.

4. OceBoe U NONEPEYHOE CEYEHHs YCEIEHHOrO KOHYyca.

5. KacarenbHast IIOCKOCTE K YCEYEHHOMY KOHYCY.

6. O6BeMBI ¥ ITOmMATH IOBEPXHOCTEH KOHYCa M YCEYEHHOr0 KOHYCA.

Tema 10.12.

Pa3géprka Tena Bpamenus

Coneprxanue yueGHOro Marepuana:

1.Pa3BépTKa NOBEPXHOCTH IHIMHADPA H €€ MIoINaab.

2. Pa3B&pTKa IOBEPXHOCTH KOHYCA U €8 J18) (0) 11011

3. Pa3BEpPTKa MOBEPXHOCTH YCEYEHHOTO KOHYCa H e€ momans.

Tema 10.13.

Illap u cpepa. O6bem mapa u
NJ0MAa b NOBEPXHOCTH

chepsi.

Copnep:xanue yge6HOro Matepuana:

1.TTonsTHe Cheph! Kak MHOKECTBA TOYEK IPOCTPAHCTRA.

2.0CHOBHBIE XapPAaKTEPHCTHKH ChepEI: LEHTD, PaIUyC, THAMETD, XOP/a.

3.Ceyenne chepsl MIOCKOCTHIO. ITnockocTs, KacaTenbpHas K chepe.

4.Ilepeceuenue aByx chep. Vpanuenue cepsl. [Tnomans chepsi.
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5. IloBATHE IMapa KaK Tena BpaieHus.

6. OCHOBHEIE XapaKTEPHCTHKH LIapa: [CHTD, Pafuyc, IMaMeTp, Xopra. O6seM mapa.

7. Cedenne mapa ImIOCKOCTEIO. CummeTpus mapa. Kacatensnas mI0cKocTs K mapy.

Tema 10.14. Conepxanue yye6HOro MaTepuana: 2
1.Beraucnenue o6nema u [JIOIa¥ IOBEPXHOCTH IHIHHAPA.
B Hqﬂcj'eﬂue 06bemoB u 2. Brramcienne o6sema u NIOIMIa¥ NOBEPXHOCTH KOHYCA.
IUToma el MoBepXHoOCTe H Ten N
BpameHus 3. Berumcienue o6bema u ILTOMAay MOBEPXHOCTH YCEYEHHOIO KOHYCA.
4. Bergnciienne o6seMa u IJIOIMATH NOBEPXHOCTH IIapa.
Tema 10.15. Copaep:xanue yuye6HOro MaTepHana: 2
1.Boucannas u onucanHas NPH3MaA.
IHocTpoenne BNHCAHHBIX H B
ONMHCAHHBLIX MHOTOI'DAHHHKOB -CITHCAHHAs U ONMCAHHAS NUpAMKL.
3.BoucanHas u onucaHHas yceudnuas IHpaMHIa.
Pazoen 11 Kombunamopuxa 12
Tema 11.1. Coneprkanune yaeGuoro MaTepHaa: 2
A H3yuenue npasun KOMOWHATODHKH ¥ IPHMEHEHHE IIDH PEIICHHH KOMOHHATOPHEIX 3a/1ay.
HOBHBIE 10
KOMOHMHATOPHKH: MHOKeCTBA 1.IToHATHE MHOXECTBA, 31eMeHTa MHOXecTBa. [IycToe MHOXecTBO. KoHeuHEIe 1 6ECKOHEYHBIE MHOKECTBA.
2.Coco6hl 3a1aHNUs MHOYKECTB.
3.OTHOIIEHUS MHOXECTR:
a) PaBHEIe MHOXECTBA:
0) ITonMHOXECTBA MHOMXECTB.
Tema 11.2. Copnep:xanne yaebraoro MaTepHaa: 2
OTHOMEHHSE MHOKECTR Pemenwue 3anaq Ha nepebop BapHuaHTOB.
1. Haxox/ieHre moIMHOXECTB NTaHHOrO MHOYECTRA.
2.01mpenenenye paBHBIX MHOYKECTS.
3.YcraHoBnenne XapaKTEPHCTUIECKOIO CBOMCTBA 37IEMEHTOB MHOXKECTRA.
Tema 11.3. Conep:xanne yuebuoro MaTepHaJa: 2

Onepaunu nan MEOxkecTBAMH

O3HaKOMIICHHE C IPABMIIAMY BBHIOTHEHHS Onepanui HaJi MHOXECTBAMH.

1.ITepeceuerne MO eCTE.

2.06benMHEHNE MHOKECTER.
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3.Pa3HOCTE MHOXECTB.

4.JonoJIHEHHE MHOYECTB.

5.Jluarpammel Diinepa-Berna.

6. JlekapTOBO MPOM3BENEHHAE MHOMKECTE.

Cayuaiinoe cobbiTHE 1 ero
BEPOATHOCTH

1.IIpenMeT u3ydeHus TEOpHH BepOSTHOCTEH 1 MaTeMaTHIECKOH CTaTHCTHKH.

2. JlocToBepHEIE, HEBO3MOXHEIE, CIVYaiiHEIE COOBITHUS.

3.CoBMecTHEIE, HECOBMECTHEIE, IPOTUBOIIOJIOXKHEIE COOBITHS.

4.Knaccuueckoe onpeneieHaue BEPOSATHOCTH COOBITHS.

Tema 11.4. Conep:xanue yae6HOro MaTepuaia: 2

Pemenue 3a1ay Ha nepe6op BapHaHTOB.
Beimosnenue onepaumii max | | Onepanwuy nepeceyenns, 06beIUHEHN S, Pa3HOCTH, JONOJHEHHS.
MHOKECTBAMH 2. JTeKkapTOBO IIPCH3BEIEHAE MHOMKECTB.

3. luarpammer Diinepa-Berna.

Tema 11.5. Copnep:xanue yaeGHOro MaTepuaa: 2
O3HakOMIIEHHE C NOHSTHAMH KOMOHMHATODHKH: pa3MeIIeHHsIMH, COYCTaHHSIMH, NEPECTAHOBKAMH M

Kom6unaropHbie coequnenns | POPMYIaMu 1jis ux BEIHCIICHHS. OGbsicHenre u mpuMeneRHe HOPMyN AIS BEIYHCICHHS pa3sMeIneHui,

NEPECTAHOBOK M COYETaHUH NIPH PEIICHHUH 3aay.
1.IToHATHE KOMOHHATOPHEIX COEMHHEHMIL.
2.Pa3Melnenss ¢ HOBTOPEHHAMH. Pasmemenus 6e3 noBTOpeHMii.
3.IlepecTanOBKH C NOBTOpPEHUAMH. [lepecTaHoBKH 6e3 MOBTOPEHHIA. |
4. Coyeranus ¢ nosroperusmMu. Coueranns 6e3 IOBTOPEHHH.

Tema 1L.6. Conep:xanue yae6HOro MaTepuaia: 2
3anayy Ha MOACYET YUCia pPa3MeINeHHH, IePeCTaHOBOK, COYETAHMIA.

Pemenne xoMOHHATOPHEIX | |. noncudT uncia pasMermenyii.
3anaq 2. NOACYET YHCIIa IEPECTAHOBOK.
3. DOACYET YKCIIa COYETAHME.
- Pasoen 12 nemenmst meopuu eepoamuocmeii u mamemamuvecroii cmamucmuxu 10

Conep:xanune y9eGHOro MaTepnaa: 2

Tema 12.1. M3ydenye K1acCH4ecKoro onpeneneHus BEPOSTHOCTH, CBOWCTB BEPOSTHOCTH.
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5.OTHOCHTEIBHAS YaCcTOTA COOBITHS.

Tema 12.2 Copep:xanue yae6HOro MaTepHaJa; 2 2
= Hzydenne TeOpeMsl 0 cymme BEPOATHOCTEH. PacCMOTpEHHE NPUMEDPOR BEIYHCIICHHS BEPOSATHOCTEHA.
Teopems! cnokenus u 1.Cymma BepOATHOCTEH HECOBMECTHBIX M COBMECTHEIX COOBITHIA.
YMHOK€HHH BePOATHOCTEH 2.CymMa BeposSTHOCTEi! TMIPOTHBOMOJIOKHEIX COOBITHIA.

4.TIoHSTHE HE3aBHCHMOCTH COOEITHI.
S.YMHOXEHHE BEPOSTHOCTEH HE3aBHCHUMBIX H 3aBUCHMBIX COOBITHIL.

Tema 12.3. Conepxanne yaeGHoro MaTepHaJa: 2 3

Pemenne 3ana4 ¢ npumenennem 1.TeopeMsI CIIOXEHHS W YMHOXEHUS BEPOSTHOCTEIA.
BQPOHTHOCTHHX MEeToAoB

2. DopMyIa NOTHOMH BEPOSTHOCTH.
Copep:xanne yae6HOro MaTepHaJa: 2 2
O3HaKOMIIEHHE C IpeCTaBIeHHEM IWCIIOBBIX NaHHBIX U UX XapaKTEPUCTUKAMH.

Tema 12.4. 1. JIuckpeTHas caygaiias BeIdamHa.

: C 7 7 :
Ipexcranicnme 2.3aK0H pacnpeneneHus JMCKPETHOH CITY9aiHOM BeIMUMHE]
CTATHCTHYECKHX JAHHBIX 3.I'paduyeckas HHTepIpeTanHs 3aK0HA pacnpeneneHus.

4. Yucnorsie XapaKTCPHUCTHKH NUCKPETHOM CIIyJalfHOM BEJIMYMHEI IIpaBuJIa X 06paboTky.
5. Ilpencrarnenne nauubIx (TabmumpL, AMarpaMMBl, rpaQyKe), reHepabHas COBOKYIIHOCTS, BBIOOpKa,
CpeniHee apu(pMeTHYeCKoe, MeIHaHa.

Tema 12.5. Conep:xanne yae6uoro MaTepHaJa: 2 3
Pemenue npaktiyeckux 3anayq Ha 06paboTKY YHCIOBBIX A2HHBIX, BBIYHCIICHHE HX XapaKTEPHCTHK

Yucnosele xapakrepucTukH T 6 b
AMCKPETHOH BeuauHb! - 2 CHCpaJIbHas COBOKYITHOCTb, BEIGODKA, CPEMIHEE apH METHYECKOE, MEOHAHA.
2.MaremaTHyecKoe OKHAAHHE | ero CBOMCTRA.
3. JlucniepcHst AHCKPETHOM CIIYYaWHOMH BETHYHHEL
4.CpefiHee KBaIpaTHYECKOE OTKIIOHEHHE CITY4alHOM BEJIHYHHEI.
S.Mcnpasnennas aucnepcus u MCIPABICHHOE CPEHEE KBAIPATHIECKOE OTKIOHEHH]E.,
Ipomesicymounan ammecmayua: 24
Bcezo: 258

/s XapaKTePHCTHKY YPOBHA OCBOEHHS Y4eOHOro Mareprana HCrob3yIOTCS cnenyromue 0603HaYeHu:

1 — 03HaKOMHTENBLHBIH (y3HaBaHue paHee H3Y4EHHBIX 06BEKTOR, CBOHCTR);
2 — penpoAyKTHBHBIHN (BBINONHEHHE ACATENLHOCTH 10 00pa3sily, HHCTPYKLMH HITH MOJ PYKOBOACTBOM )
3 — NpOAYKTHBHbIMN (n1aHHpOBaHKe M CAMOCTOATENBHOE BBINONHEHHE ACATENBHOCTH, peIeHHe MpoGeMHbIX 3a1a4)
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3. YCJIOBUSI PEAJIU3ALIMM ITPOT'PAMMBI YYEBHOM JUCHHUIIMHBI

3.1. Jlnsa peanuzauuu nporpaMMbl  y4eOHOH JMCLHMIUIMHBL JIOJDKHBI OBITH INPEAYCMOTPEHbL
ClIe/lyIoIHe CrielHalIbHbIe TOMEIICHHUSI:

Kabuner « Mamemamuxuy, ocHaleHHbIH 000py0BaHHEM

* PabBouee mecTo npenoaBaresns

» KiaccHas jocka

* Y4yeOHbIE CTOJIBI U CTYJIbs

* [lxadm! aist Xpanerus y4eOHO-METOAMYECKOH JTUTEpaTyphl U CPEACTB 00yUEHUS

* YyeOubiii HAOOp YEpTEKHBIX HHCTPYMEHTOB (JIMHEHKH, YTOJIBHUKH, TPaHCIIOPTUPBI,
LIUPKYJIH)

* Mojienu reoMeTpu4ecKux Tei

* [Inakarel 10 OCHOBHBIM pa3jienam JUCIHUIITHHbBI

* HacTeHHbI€ IJIAHINETHI 110 TEMaM:

«Csoiictea sorapupmon», «CooTHomeHuss Jjorapumon», «OCHOBHBIE TOXKIECTBA

TpuroHoMeTpumn», «CpoiicTBa Tpuronomerpudeckux (pynkumity, «Ilpocreiime Tpuronomer

-puueckue ypaBHeHus», «Tabnuua npou3BoJHBIX 3yeMeHTapHbIX (yHKUui», «Tabnuna

MHTErpajoB 3J1eMEHTApHbIX (QYHKLIMHY

* [TopTpeTsl BEIAIOIUXCS MATEMATHKOB

TEXHUYECKUMHU CPEJCTBAMHU 00y4eHusI:

* Mynstumenuiiteiii  npoekrtop, 9kpaH, [IK ¢ suneH3noHHbIM WM cBOOOJIHBIM
nporpaMMHbIM  o0ecriedyeHueM, COOTBETCTBYIOLMM  pasjieliaM  Nporpammbl U
MOJIKJTIOYEHHBIM K ceTi Internet u cpejicTBaMH BbIBOJIA 3BYKOBOM HH(OpMaLUH.

3.2. Undgopmanmonnoe odecnevyeHre peaju3aluy nNporpamMmmsl
3.2.1. DnexkTpoHHbIe yueOHbIC H3JAHHS OCHOBHOI JINTEPATYPbI

1. Bammaxos M.U. MaremaTuka: ydeOHUK ISl CTY/1. YUpexaeHuit cpe. npod. obpazoBanus —
M.: Akanemusi, 2019 — 256 c. [DnexTpoHHbIit pecypc; Pexum nocryna
http://www.academia-moscow.ru]

2. boromonos, H. B. Maremaruka: yueouuk juist CI10 / H. B. boromonos, I1. Y. Camoiinenko.
— 5-e u3j., nepepad. u non. — M. : U3parenscrso HOpaiit, 2016. — 401 ¢. —
(ITpodeccuonanbroe obpazoBanue) [ DneKTpoHHbIH pecype; Pexum jgoctyna
https://www.biblio-online.ru]

3. Boromonos, H. B. Ilpakrnueckue 3anstus no mareMaruke B 2 4. Yacteb 1 : yuebnoe
nocobue s CI1O / H. B. Boromosnos. — 11-e u3., nepepad. u gon. — M. : U3aTenbeTBo
[Opaiit, 2019. — 326 c. — (IIpodeccuonansnoe obpaszoBanue) [ DneKTpOHHBIH pecypc;
Pexxum jpoctyna https://www.biblio-online.ru]

4, boromounos, H. B. [IpakTuyeckue 3ansatus nmo matemaruke B 2 4. Yacte 2 : yuebHoe
noco6ue jyuis CI1O / H. B. Boromonos. — 11-e u3z., nepepa6. u gon. — M. : U3parenscro
FOpaiit, 2019. — 351 ¢. — (IIpodeccuonansroe obpazosanue) [DneKTpoHHBIH pecypc,
Pexxum stoctyna https:// www.biblio-online.ru

3.2.2. JlonoJiHNTEIbHbIE HCTOYHHKH
3.2.2.1. Merojuyeckue U3IaHusl 110 BCEM BXOJSILIIMM B pealiuzyemblie 00pa3oBaTesibHbIE I1POrpaMMbl
y4eOHbBIM JIUCIMITIMHAM B COOTBETCTBHH C Y4EOHBIM IIJIAHOM

I. Hypaesa 3.K.OY]/In.1l Maremaruka Meroauueckue ykaszaHus 1O  BBITOJHEHHIO
NpakTHYECKUX 3aHsaTHH Juist ofyuaromuxcst 1 kypca obOpa3oBaTenbHBIX OpraHu3aluid
cpesiHero npodeccuoHanbHOro obpa3oBaHust OYHOH (GOpMbI OOYUEHHS! CHENHATBHOCTH
15.02.14 Ochamenne cpeacTBaMH AaBTOMATH3aLMH TEXHOJOTMYECKUX TIIPOLECCOB M
npoussoacTB (o orpacisam) (15.00.00 MAILIMHOCTPOEHHUE) — r. HuxHeBapToBCK:
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HHT (¢punman) ®I'BOY BO «lOI'Y», 2019 [Dnekrponnbiit pecypc; Pexum jocryna:
[Tonuorexcrosas kosekus HHT)
3.2.2.2. llepuoauyeckue U3/IaHust O BCEM BXOZSAIINM B pealndyeMbie 00pazoBaTeibHbIC porpam-
Mbl y4EOHBIM JIMCHMITIIMHAM B COOTBETCTBHH € YUEOHBIM IUIAHOM
1. Hayuno-meropuueckuii xypHan «Marematuka— nepBoe CeHTIOps»
2. Teopernueckuii U HayuHO-MeTOAMYeCKHii xKypHan «Cpeanee npodeccuoHanbHoe
obpasosanuey + [Ipunoxenue
3.3. ApanTanusi OCHOBHOH oOpasoBaTenbHOH nporpaMmbl  ofy4yalomuMucs ¢

OrpaHHYCHHBIMH BO3MOKHOCTAMH 3/10POBbsI H HHBAJIM/I0B.

Oby4enue MHBAJIM/IOB M JIMIL C OTPAHHYEHHBIMH BO3MOIMKHOCTAMHM 3JIOPOBbSI 110 OCHOBHOM
obOpasoBaTebHOW IporpaMMe OCYHICCTBISIETCS € y4dyeToM ocoOeHHOocTel TCUXopu3nuecKoro
pasBUTHS, WHJMBHAYAIBHBIX BO3MOXKHOCTEH M COCTOSIHUSI 3JIOPOBBSI TaKMX OOy4alOL[UXCSL.
M3ydenue aucuuiMael 6asupyercs Ha CleAyIOIuX BO3MOKHOCTSIX: obecrieyeHue BHeay JuTOPHOI
pabotel ¢ obywalomuMHcs, B TOM YHCIE aalTUPOBaHHbIA calT (uinana, BO3MOMKHOCTEH
MHTEPHET-PECYPCOB, HHIMBUAYAIbHBIX KOHCYJIbTAIHH.

Peanusauust nporpaMMel JUist 3T0# rpynmsl oOyuatomuxcs Tpedyer co3nanus 6e3dapbepHOi
cpejibl (obecrieueHne MHAMBHIyaIbHO alaiTHPOBaHHOTO paboyero mecra):

Yuebno-meroauueckoe obecneuenme

[Tpu nostyuenun obpasoBanusi 06yyaroIUMCs ¢ OrpaHHYEHHBIMH BO3MOYKHOCTSIMH 3/10POBbS
npeaocTaBisitoTest OecnnatHo crenuaibHble yuyeOHUKH W y4yeOHble 10ocoOusi, uHasi yueOHas
mureparypa. Hanuwums yuebHO-meTojmyeckoro komiuiekca (yueOHbIe mporpaMmbl, y4eOHO-
METOJMYECKHE MOCcOOus, ClIpaBOYHUKH, aTJIackl, TETPaJM Ha 1MevYaTHoi ocHoBe (pabouune TeTpaim),
donn  omnenounsix cpepctB  (KMMb/KOChI), cnoBapw, 3agaHusi JUisi  BHEAYAMTOPHOM
CaMOCTOSITENbHON paboThl, IIPEe3eHTAIlMOHHBIE MATEPHAIIBI.

O6opynoBanune:

1) mns nMil ¢ OrpaHMyYeHHBIMM BO3MOXKHOCTSIMH  37I0pPOBbsSl 10 3PEHHIO: - HaIu4He
aJIbTEpPHATUBHOM Bepcuu oduumansHoro caiita ¢punnana B cetn «MuTEpHETY JUISI CI1a00BUISIIHX
TAKTHJILHO-3BYKOBOM uHpopmarop HOTT, 2) must nui ¢ OrpaHMYeHHBIMH BO3MOYKHOCTSIMH
3710poBbs 10 ciyxy: Bluetooth unnykunonnas netis Speak&Go, FM-cucrema Kion 3) juist s ¢
OrPaHUYECHHBIMH  BO3MOXKHOCTSIMH  3/IOPOBbSI, HMMECIOIIMX HAPYLICHUsI ONOPHO/IBUTATEIBHOTO
arrapara: - MaTepHaIbHO-TEXHUYECKHUE YCIIOBHS obecrieunBaoT BO3MOIKHOCTh
OecnpensiTcTBEHHOro Jloctyna o0y4aiomuxcsi B yueOHble MOMEIIEHUs, CTOJIOBBIE, TyaJjeTHbIE U
Jpyrue nomeuienusi (unmana, a Take npeObIBaHUS B YKa3aHHBIX MOMEIIECHHX (Haluuue
MaHJIyCOB, TOPYYHEH, pACHIMPEHHBIX JIBEPHBIX M JIECTHHYHBIX [POEMOB, CTON pabouwnii,
peryJiMpyeMblii 110 BBICOTE CTOJICHIHUIIBI, CTOJ JUISi HHBAJIUIOB-KOJISICOYHUKOB, PEryJINpyeMblid M0
BBICOTE € HJIEKTPOIIPUBOAOM H JAPYTUX MPHCIIOCOOIEHMIA).

IIpu ocymecrBiaenun oOpa3oBaTebHOrO Mpoiecca 00yYalOMmUXCs ¢ HHIANBH/YaTIbHBIMH
0COOEHHOCTSIMM (C OrpaHHMYEHHBIMH BO3MOXHOCTSIMH 3/I0pOBbsi) oOecrieuuBaeTcsi coOoaeHne
ciaenyromux  obumx  TpeboBaHMH: ocyliecTBieHHe 00pa3oBAaTENLHOM  JESTENLHOCTH  JUIs
00yuaromuxcs-uHBAIMI0B M JIMIl € OrPAaHUYEHHBIMH BO3MOXKHOCTSIMHM 3JIOPOBbsi B OJIHOI
ayJIATOPUM  COBMECTHO ¢ OOydYarolmMMHCS, HE WMEIOIIUMH OTrPaHMYEHHBIX BO3MOMKHOCTEH
3JI0POBBSI.

Bce JnokanbHple HOpMaTHBHBIE aKThl (WiMaia 10 BOMpocaM opraHu3aiuu 00pa3oBa
TEJILHOTI'O TIpollecca 110 JJaHHOH 00pa30BaTeNbHOM OpraHu3aliK JIOBOISTCS JI0 CBEICHUs HHBAJIMJIOB
1 00y4aroIMXcs ¢ OrpaHUYEHHBIMH BO3MO)KHOCTSIMH 3/I0POBbsI B JIOCTYITHOM JUIsl HUX (opMme.
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4. KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHMS YYEBHOM AUCLHUILIMHbI

Koutposns wu owmenxa PC3yNILTATOB  OcBOEHMs y4eOHOM mucummmmael OV 11Maremaruka
OCYILECTBIIACTCS MPENOJaBaTeNieM B IPOLECCE IPOBEJICHHS BXOJHOTO M HTOrOBOTO TECTHUPOBAHUSL,
BBINOJIHEHHUS 00y YarOIUMHUCS UHMBH Iy aJIbHBIX NPaKTHYECKUX 3aJ[aHHH, IPOEKTOB, UCCIIEN0BAHMIA.

PesyabTaTe o6yuenns
(ocBOEHHbBIE yMEHHS, YCBOCHHbIE 3HAHMSA)

DopMBbI B METOABI KOHTPOJIS H OLEHIKH

pe3yabTaToB 00yuyeHus

B pesynsrate  ocBoenus y4ebHOH  JUCHMIIHHBI

00yYaromuics H0KEH UMeTh:

= chopMupoBaHHOCTE NPENCTAB/IEHUI 0 MaTeMaThKe Kak
YHUBEPCATBHOM SI3BIKE HayKH, CpelCTBE
MOJCIMPOBAaHMS SIBJICHUH M IPOLECCOB, HAESX u
METO/ax MaTeMaTHKH,

~ TIOHMMaHW€ 3HAYUMOCTH MAaTEeMaTHKH JyIs HAay4HO-
TCXHMYECKOro Mporpecca, OTHOIIEHHE K MaTeMaTHKe
KaKk K yvactH obmeyenopedyeckoi KyJIBTYphl uepe3
SHaKOMCTBO C MCTOpHEH pa3BHTHS MaTeMAaTHKH,
SBOJIIOLIMEH MAaTEMATHYECKUX UaeH;

~ PAa3BHUTHE JIOTUYECKOTO MBILIEHUS, IPOCTPAHCTBEHHOTO
BOOOpaXkeHus, aNropuTMHUYECKOU KYJBTYpBI,
KPHTHYHOCTH MBILUICHUS Ha YPOBHE, HEOOXOAUMOM IS
Oynymeit npodeccuonansuoi JESTEIbHOCTH,  JUIA
TpO/I0IDKEHH st 06pa3oBaHus M caM006pa3OBaAHHSL;

~ OBIIAJICHUE MATCMaTHYECKUMH 3HAHUSIMU M YMEHHSIMH,
HEOOXOZIMMBIMH B TTOBCE/IHEBHOMN JKHU3HH, JUIS OCBOECHUS
CMEMCHBIX ~ €CTECTBEHHO-HAayYHBIX  JUCHHMIUIAH H
AUCUHMIIIAH MPO(PECCHOHANBHOrO IUKIIA;

— TFOTOBHOCTE M CIIOCOGHOCTH K 06pa3’oBaHUIO, B TOM
guciie caMmoobpazoBaHHUIO;

— TFOTOBHOCTb M  CHOCOOHOCTH K CaMOCTOSTE/IBHOM
TBOPYECKOH M OTBETCTBEHHOM JIEATETLHOCTH;

~ TOTOBHOCTH K KOJUIEKTHBHOH paboTe, COTpYAHHYECTBY
CO CBEpPCTHHKaMH B 0Opa3oBaTenbHOM, OOIIECTBEHHO
T0JIE3HOMH, y4eOHO-HCCIeI0BATENBCKOM, NPOEKTHOH M
JApYTUX BUJIaX NESTEILHOCTH;

= OTHOIIEHHE K NpO(ECCHOHANLHON AesATeNBHOCTH

KaK — BOSMOXXHOCTM  y4aCTHss B pEILICHHM JIMYHBIX,

OOIIECTBEHHEIX, TIOCYAAPCTBEHHBIX, OBMICHAHOHAIBHBIX

npobiem;

. Memanpeomemnmoie:

- yMeHHe CaMOCTOSITEJIBHO OIpeseNiTh HeJH
ACATCIBHOCTH M COCTaBJIATh IUIAHBI JIESTENBHOCTH;
CaMOCTOSATENILHO ~ OCYINECTBIISITh, KOHTPOJIMPOBATh M
KOpPEKTHPOBATh  JIEATENbHOCTD, MCIIOJIB30BATE BCE
BO3MOXXHBIE PECYPCHI [UIsl JOCTHUIKEHHUS TOCTABJIEHHBIX
LeNel ¥ pealu3aly IIIAHOB JEATENLHOCTH; BEIGHPATH
YCUCUIHBIE CTPATETHH B Pa3IHYHbIX CUTYaIIMsAX;

Texyuwyuii konmpons:

L ]

Pybearcnurii konmpons

Hmozosovtii  konmpons u  ouenka
pe3ynobmamoe obyuenun:

MaTeMaTHYECKHE JUKTAHTHI
pelienue 3amay
CaMOCTOSATEJIbHBIE PaboThI
YCTHBIH OnIpoc

coobienue

3aumTa pedepara
TBOPYECKHUE 3aaHUs

KOMNBIOTEPHOE TECTHPOBAHUE

9K3aMeH (2 cemMecTp)




YMEHHE NPOYKTUBHO OOIIATECS M B3aHMOCHCTBOBATE
B Iponecce CcoOBMECTHOM ,I[eSITeJ'IBHOCTH, YYHTBIBATH
TIO3HIIMHK NPYTUX YYaCTHUKOB JESTENBHOCTH,

BIIAJICHAC  HAaBBIKAMH  IO3HABATEJILHOM, y4yebHo-
MCCIICIOBATENBCKOM M NPOEKTHO# JIEATENIbHOCTH,
HaBbIkaMK  pa3pemieHuss npobieM; CrocobHOCTE u
TOTOBHOCTE K CaMOCTOSTEIILHOMY IIOMCKY METOJIOB
peuenus NpaKTHYECKUX  3ajad, IIPUMEHEHHIO
Pa3InIHBIX METOJIOB TTO3HAHMUSI;

TOTOBHOCTE M CHOCOGHOCTH K  CaMOCTOSTENLHOM
HH(pOPMALIHOHHO-103HABATENBHOM JEATEJIbHOCTH,
BKJIIOYask yMEHHE OpHEHTHPOBATHCS B Pa3UYHBIX
UCTOYHMKAX MHGOPMALMH, KPUTHYECKH OLECHHBATH U
HHTEPIPETHPOBaTh MH(OpPMAIHIO, [oJIy4aemMyro U3
Pa3IMYHBIX UCTOYHHKOB;

BIIA/ICHHE  A3BIKOBBIMH CPEICTBAMHU: YMEHHE SICHO,
JIOTHYHO H TOYHO HM3JaraTh CBOIO TOYKY 3pEHHsI,
HCIIOJI30BaTh a/ICKBATHBIE S3BIKOBBIE CPEJICTBA;
BIIA/ICHUC HABBIKAMH IO3HABATENLHOM peduieKcHH Kak
OCO3HAaHHsI COBEPLIACMBIX ACHCTBHH M MBICIHTEIBHBIX
TIPOLIECCOB, MX pE3yJbTATOB M OCHOBAHHIA, I'PaHMIL
CBOCTO 3HAHWS M HE3HAHHUS, HOBBIX ITO3HABATEIILHBIX
3a/1a4 M CPe/ICTB JII UX HOCTHIKEHUSL,
[CICYCTPEMIICHHOCT B OUCKAX M NPUHATHH PEIICHHUH,
co0bpasuTensHOCTE H HHTYHUIAs, Pa3BUTOCTH
[POCTPaHCTBEHHBIX  NPEJACTABICHHH;  CIIOCOBHOCTE
BOCTIDHHUMATB KPacoTy U rapMOHHUIO MHPa;

*  npeomemmnuie:

chopMUpOBaHHOCTE NPEACTaBJIEHHH O MaTeMaTHKe Kak
YacTH MHPOBOH KyNbTYphl M MECT€ MaTEMaTHKH B
COBPEMEHHOH 1MBUJIH3ALIUH;

C(hOpMHUPOBAHHOCTH peCTaBIEHH I 0 MaTeMaTHYECKHX
TIOHATHAX KaK BaXKHEHIUMX MaTeMaTHYECKHX MOJEIIX,
TIO3BOJIAIOIIMX OIMMCBIBATE M M3Y4aTh PasHbIE MPOLECCHI
U ABJICHUS, IIOHUMaHHE BO3MOXCHOCTH
AKCHOMATHYECKOI'0  IIOCTPOEHHs]  MaTeMaTHUYECKUX
TEOPHIA;

BIIAICHAC METONAaMM JIOKA3aTebCTB U allOPHUTMOB
PCIUCHMS, ~ YMEHME HX [PUMEHNTh, HPOBOJUTH
AOKA3aTEIBHBIC PACCYKIACHHUS B XO/IE PEICHHUS 3a/1a4;
BIQICHAE  CTaHJIAaPTHBIMM  IPHEMaMH  pelLICHHUS
PallMOHATIEHBIX M HMPPAlMOHAJBHBIX, MOKa3aTelbHbIX,
CTCNICHHBIX, TPUIOHOMETPHYECKHX  YpaBHEHHH U
HEPABEHCTB, UX CUCTEM;

copmupoBanHOCTH IpEeCTaBIeHHH 06 OCHOBHBIX
HOHATHAX MaTEMaTH4eCKOro aHajM3a W MX CBOMCTBAX,
BIIaICHAC  yMEHHEM  XapaKTepU30BaTh IOBEJCHHUE
bynxumit, ucnons3osanue TOJIyYEHHBIX 3HAHWUM JUIs
OIHCAHUS U aHAJIN3a PEAIbHBIX 3aBUCUMOCTEIH;
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— BJIAJICHUEC OCHOBHBIMH [MOHITHUIMHU O TINIOCKHX H

TIPOCTPAHCTBEHHBIX TIEOMETPHYECKHX (hUrypax, ux
OCHOBHBIX ~ CBOMCTBaX; C()OPMHUPOBAHHOCTS YMEHHs
PacriO3HaBaTh reOMETPHYECKHE (PUTryphl Ha yepTexax,
MOZCIISIX M B PEATbHOM MHpE; NPUMEHEHHE H3YYEHHBIX
CBOHCTB TIeOMETpHYECKHX (Uryp u bopmyn pmns
PCLIEHHS] TEOMETPUYECKHX 3a/1aY;

cOopMHPOBAHHOCTE TIpeCTABNEHHHE © nporeccax H
SJBJICHUSX, HMMEIONMX  BEPOSTHOCTHEIN Xapakrep,
CTATHCTHYCCKUX 3aKOHOMEPHOCTSX B peabHOM MHupe,
OCHOBHBIX MOHATHSIX 3JIEMEHTAPHOM TEOPUH
BEPOATHOCTEH; yMEHHH HAXOIMTh W  OLEHHBATH
BEPOATHOCTH HACTYINIEHUs: COOBITHH B mpocTeifimmx
TIPAKTHYECKUX CHTYallHsX U OCHOBHBIE XapaKTePHCTHKM
CIIyYalHBIX BEJIMYHUH;

BIIaJICHHE  HaBBIKAMM  HCIIOJNIG30BAHUS  T'OTOBBIX
KOMIIBIOTEPHBIX IIPOTpaMM IIPH peLIEHHH 3a/1ay.
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