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1. MACHOPT PABOYEM IMPOT'PAMMBI YYEFHOU JUCIATLIAHBI

1.1. O6sacTh NpUMEHEHNsI MPOTPaAMMBbI.

Pabouas mporpamma oOmieoOpazoBaTenbHON ydeOHOW auciuIuIimHa «MaremaTuka»
npeaHa3HayeHa ISl HM3yYeHHs] MaTEeMaTHWKH B MPO(EeCCHOHANBHBIX 00pa3oBaTeIbHBIX
opramm3anusx CIIO, peamm3yromux o00pa3oBaTeIbHYIO IPOTPaMMy CpPEIHETO OOIIero
oOpa3oBaHHsI B TIpejeiiaXx OCBOCHUS OCHOBHOU mpodeccuoHanbHOW 00pa3oBaTEIbHOM
nporpammbl CITO Ha 6a3e ocHOBHOro ooOuiero o6pazoBaHus Mpu NOATOTOBKE CHELHUATNCTOB
CpEIIHEro 3BEHA.

Pabouas mporpamma paspaborana Ha ocHoBe TpeboBanmii ®I'OC cpemgHero odmero
o0pa3oBaHUs, TPEABSABIACMBIX K CTPYKTYpE, COJCPKAHHWIO W PE3yiIbTaTaM OCBOCHUS
y4eOHOUM AUCIUIUINHBI «MaTeMaTHKa», B COOTBETCTBUH C PeKOMEHIAIUsIMHU 110 OpraHU3aIuu
MOJIY4eHUsI cpeaHero oOmero oOpa3oBaHWs B Mpeaeliax OCBOCHHS 00pa3oBaTelIbHBIX
MpoTpaMM CpeJHero mnpodeccuoHadbHOTO o0O0pa3oBaHMs Ha 0a3e OCHOBHOrO OOILEro
oOpa3zoBaHUsl C Yy4eTOM TpeOoBaHHU (eaepaabHBIX TOCYIapCTBEHHBIX 00pa30BaTEIbHBIX
CTaHJAPTOB [JIA CHEUAIBHOCTA CpeaHero mnpodeccuoHanibHOTO oOpa3oBaHus (MUCHMO
JlemapTaMeHTa rocyJapCTBEHHOM MOJHUTHUKHU B cdepe MOoAroToBKu pabounx kaapos u 1O
Muno6prayku Poccun ot 17.03.2015 Ne 06-259).

OcBoenne paboueit mporpaMMbl yIEOHOW IUCHUIIUHBI BO3MOXKHO C NPUMEHEHHEM
AJIEKTPOHHOTO 0O0YYEHHS U JUCTAHITMOHHBIX 00pa30BaTEIBHBIX TEXHOIOTHA.

B cinygae HEOOXOOMMOCTH TIpH Tepexojie Ha IUCTAHIIMOHHOE OOy4eHHE BO3MOXKHA
MepecTaHOBKA MOCIIEA0BATEILHOCTH U3yISHUS OTICIIBHBIX Pa3AeiioB (TeM).

Conepxxanue paboueit mporpammbl «MaTemaThka) HaIMpPaBICHO Ha JOCTH)XEHHUE
CIEeNYIOUIUX IEJICH:

. obecmeueHre  C(OPMHPOBAHHOCTH  NPEJACTABICHHH O  COIMAJBHBIX,
KYJAbTYPHBIX H HCTOPUYECKUX (aKTOPaX CTAHOBIICHUS MaTEMATHKH;

. obecrieyeHrne CHOPMHPOBAHHOCTH  JIOTHYECKOTO, AJITOPUTMHYCCKOTO |
MaTeMaTH4YECKOTO MBIILICHHS;

. obecrieyeHrne CPOPMHPOBAHHOCTH YMEHUU MPUMECHSTH IMOJyYCHHBIC 3HAHUS
IIPU PEIICHUN PA3JIMYHBIX 33]1a4;

. obecrnieueHne cHOPMUPOBAHHOCTH MPEACTABICHUNA O MaTeMaTHKE KaK YacTH
00IIeYeIOBEYECKON KYIbTYPhl, YHHBEPCAIBLHOM S3bIKE HAYKH, MO3BOJISIOIIEM ONHUCHIBATH U
M3y4aTh pealibHbIC MPOIECCHl U SIBICHUS.

1.2 O6masi xapakTepucTHKA YU4eOHOM JUCHUIIMHBI « MaTeMaTHKa»

MaremaTtuka sBisieTcss QyHIaMEHTAIbHOW 00Ie00pa3oBaTebHON AUCIIUIUIMHON CO
CJIOXKUBIIUMCSl YCTOWYMBBIM COJCpKAaHUEM W OOMMMHU TPEOOBAHHSIMHU K TOJIrOTOBKE 00y-
qaromuxcs. B mpodeccHOHanbHBIX 00pa30BaTENbHBIX OPraHW3alUsiX, PEATU3YIONIUX
o0pa3oBarenbHYIO IPOTpaMMy cpelHero olmiero oopasoBanus B npeaenax ocsoeHus OIOII
CIIO na 06a3e OCHOBHOTO 0O0mIero o0pa3oBaHUs, HM3Y4YCHHE MAaTeMaTUKH HUMEET CBOU
0COOEHHOCTH B 3aBHCHUMOCTHU OT Mo duJIs mpodeccnoHaabHOro oopa3oBaHusl.

OO0mue 1en u3ydyeHuss MaTeMaTUKH TPATUIIMOHHO PEATM3YIOTCS B UETHIPEX HAIMPaB-
JICHUSX:

1) oO1Iee mpeacTaBiIeHUuEe 00 UIesIX ¥ METOIaX MaTEMaTHKH;

2) MHTEJUIEKTYaJlbHOE PAa3BUTHE;

3) OBJIAJICHUE HEOOXO0IUMBIMA KOHKPETHBIMH 3HAHUSIMU U YMEHUSIMU;
4) BOCIIMTATEIbHOE BO3ICHCTBHE.

Co;[epxcaHHe y‘-IC6HOI>i JAUCIHTUITIIMHBI pa3pa60TaHo B COOTBCTCTBHMH C OCHOBHBIMH
COACPKATCIbHBIMU JIMHUAMU 06yquI/1$1 MaTCMaTHuKE!:
* aﬂzeﬁpaultea{aﬂ JIHHUA, BKIIIOYaomaa CuCTcMaTru3aiunio CBEJICHUN O quciaax,



M3y4eHHE HOBBIX M 000OIIEHHE paHee HM3YyYEHHBIX oOlepanuil (BO3BEeJICHHE B CTEICHB,
M3BIICUEHUE KOPHS, JorapugmMupoBanue, CHHYC, KOCUHYC, TAHT€HC, KOTAaHT'€HC U 00OpaTHBIE K
HHUM); W3YYCHUE HOBBIX BHJIOB YHCIOBBIX BBIPAKCHHH U (OPMYJI; COBEPIICHCTBOBAHHE
MPAKTUYECKUX HABBIKOB U BBIYMCIHUTEIBHON KYJIbTYPhI, PACIIMPEHUE U COBEPILIEHCTBOBAHUE
anredpandecKkoro ammapara, c(OpMHPOBAHHOTO B OCHOBHOW WIKOJIE, U €r0 NMpPUMEHEHHUE K
PELIEHHIO MaTEMAaTUYECKUX U IPUKJIIAJIHBIX 3a7a4;

. meopemuKko-pyHKYuoOHaIbHAA JAUHUA, BKIIOYAKOIIAs CHUCTEMAaTH3alUI0 U
pacmupeHue CBEICHUM O (DYHKIUAX, COBEPIICHCTBOBAHWE TpapUUIECKUX YMEHHUN;
3HAKOMCTBO C OCHOBHBIMM HJECSIMHU WU METOJJaMH MAaTeMaTH4YECKOro aHajau3za B 0ObeMe,
MO3BOJISIIONIEM  MCCIEAOBATh  JJIEMEHTapHble  (QYHKIMM W pemars [poCTeHmue
reoMeTpudeckue, GU3NICCKUE U IPYTrue MPUKIAIHbIC 3a1a9H;

. JUHUA YPDAGHEHUUW U HepageHcme, OCHOBAHHAs1 Ha IIOCTPOCHHM U
HCCIIEIOBAHMM MaTEMaTUYECKUX MoOJeJel, Iepecekaromascs ¢ aiareopandeckoil u
TEOPETUKO-QYHKIIMOHAIIPHON JIMHUSMH M BKJIOYAIONIasi Pa3BUTHE M COBEPIICHCTBOBAHUE
TEXHUKH alre0pandeckux mpeoOpa3oBaHmil JJId pelIeHUs] YpaBHEHUM, HEPABEHCTB U CUCTEM;
(bopmMupoBaHre CIOCOOHOCTH CTPOUTDH U UCCIIEA0BATh MPOCTENHIIINE MATEMATUYECKHE MOAEIIH
MPY PEIICHUH TPUKIIAJHBIX 3a7a4, 3a/1a4 U3 CMEXHbBIX U CIIEIUATbHBIX JUCIUILIINH;

. 2eomempuyecKkaa JUHUA, BKIIOYAKOIIAs HarJsAIHbIE IIPEICTABICHUSA O
MPOCTPAHCTBEHHBIX (UTypaX M H3YYEHHE WX CBOMCTB, (POPMHUPOBAHWE U Pa3BUTHE
MIPOCTPAHCTBEHHOTO BOOOpPa)KeHHS, pPa3BUTHE CHOCOOOB TIeOMETPUUYECKHX H3MEpPEHHUI,
KOOPJIMHATHOTO M BEKTOPHOTO METOJOB Il PEIICHUS MAaTEMaTHYECKUX W MPUKIATHBIX
3a7a4;

. cmoxacmuyeckas TUHUA, OCHOBaHHAs HAa Pa3BUTHU KOMOMHATOPHBIX YMEHUH,
MPEICTABICHUN O BEPOSATHOCTHO-CTATUCTUYECKUX 3aKOHOMEPHOCTSIX OKPYKAIOIIEr0 MUPA.

H3yuenue o0meoOpa3oBaTeIbHOM y4ueOHOM U CLVIIINHEI «MaremaTuka»
3aBepIIacTCs IOJABEJCHHEM HWTOrOB B (QopMe »HK3aMeHa B paMKax MPOMEXKYTOUYHOMN
aTTecTalluu CTYyJeHTOB B mporecce ocBoeHuss ocHoBHoU OIIOII CIIO ¢ mnonydenumem
cpeaHero o6miero oopa3oBaHus.

1.3 MecTO0 Yy4eOHOH NMCHUIJIMHBI B y4eOHOM IJIaHe

YueOHas nuciuiinHa «MaTeMaThKay SBJSETCS YYCOHBIM MPEAMETOM 00s3aTeIbHON
npenMmeTHo oOnactm  «Marematuka u  uHbopMmaTtukay DI'OC cpegHero ooOmero
oOpazoBaHUsl.

B poheCCUOHATBHBIX 00pa3oBaTeIbHBIX OpraHu3alusix, peanu3yrIux
00pa3oBaTeNbHYIO MPOTPAMMY CpeIHETO 001Iero oopa3oBanus B npeaenax ocsoenust OIIOIT
CIIO na 6a3e ocCHOBHOro o0mero oOpa3oBaHus, ydeOHas IMCHMILIMHA «MareMaTHKa:
anreodpa, Hayaa MaTEMaTUYECKOTO aHaJn3a, TEOMETPHS» H3ydacTcs B
obmieoOpa3oBarenbHoM mukie ydeOHoro mrana OIIOII CIIO ma 0a3e OCHOBHOroO OOIIEro
o0pa3oBaHus ¢ oJlydeHueM cpennero oouiero odpazoanus (IIIICC3).

1.4 Pe3yabTaThl OCBOCHHS Y4eOHOM QM CUUININHBI

OcBoenue COACPIKAHUA y‘le6H0fI JUCIHUITIINHBI «MaremaTuka obecrieunBacT
JOCTHUKCHUE CTYACHTAMU CICAYIOIIUX pe3y1bmamoes:.

* IUYHOCMHDBIX .

- C(l)OpMI/IpOBaHHOCTB HpeI[CTaBJ'IeHI/Iﬁ 0 MaTCMAaTHUKE KaK YHHUBCPCAJIbHOM S3LIKC

HAaYKH, CpeACTBC MOACIUPOBAHUA SIBIICHUH U IponecCoB, UACIAX U METOAAaX MATCMATUKH,

—— IIOHUMAHHUEC 3HAYUMOCTU MATCMATUKHU IJII HAYYHO-TCXHUYCCKOTO ITpOorpecca,

C(l)OpMI/IpOBaHHOCTB OTHOIIICHHUA K MaTCMAaTUKE KaK K 4aCTH O6IJ.IC‘-ICJ'IOBC‘-ICCKOI>1

KYJIbTYPBI 4€PE3 3HAKOMCTBO C HCTOpHCﬁ Pa3BUTHA MAaTCMAaTUKH, ABOJIIOLINEH

MaT€MaTUdYCCKUX H,Z[eﬁ;



——  pa3BUTHE JIOTUYECKOTO  MBIIUICHHUS, TMPOCTPAHCTBEHHOTO  BOOOPAXKCHHMS,
QITOPUTMUYECKON KYIIbTYPbI, KPHTUYHOCTH MBIIUICHHUS HA YPOBHE, HEOOXOIMMOM ISl OyayIIei
podecCHOHABHOM IS TEIBHOCTH, IS MPOJIOJIKEHHSI 00pa30BaHUs U CaMOOOpa30BaHUS;

—— OBJIQ/ICHUE MAaTEMATHYECKUMHU 3HAHUSMU U YMEHUSIMU, HEO OXOMMBIMU B

TTOBCETHEBHON KW3HHU, JJII OCBOCHHS CMEXKHBIX €CTECTBEHHOHAYYHBIX TUCIUIUINH H
IMCUUIUIMH TPO(ECCHOHANBHOTO LUWKJIA, IS TOJNydeHHss oOpa3oBaHHs B 00JacTax, HeE
TpeOYIOMMX yrIIyOJIeHHON MaTeMaTHIeCKOU TOITOTOBKY;

—— TOTOBHOCTh U CIIOCOOHOCTh K 00pa30BaHMIO, B TOM YHCIIE CaMOOOpPa30BaHHMIO,

Ha MPOTSDKEHUH BCEW JKU3HU; CO3HATEIBHOE OTHOIICHNE K HEMTPEPHIBHOMY 00pa30BaHUIO
KaK YCJIIOBHIO YCICIITHON MPOECCHOHATBHON U OOIIEeCTBEHHOM IS TEIIBHOCTH;

—— TOTOBHOCTh ¥ CIIOCOOHOCTh K CAMOCTOSITENIbHON TBOPUECKOU U OTBETCTBEHHOM

NeITebHOCTH;

—— TOTOBHOCTh K KOJUICKTHBHON paboTe, COTPYAHUYECTBY CO CBEPCTHHKAMHU B
00pa30BaTeNIbHOM, 00IIECTBEHHO MOJIE3HON, y4eOHO-UCCIEeI0BATENbCKON, TPOEKTHON U IpYrUX
BHJIAX JCSITCILHOCTH;

—— OTHOIIEHHWE K NPOPECCHOHATBHON MEATEITPHOCTH KaK BO3MOXXHOCTH Y4YacTHS B
PEIICHUN JIMYHBIX, OOIIECTBEHHBIX, TOCYAAPCTBEHHBIX, OOIMICHAIIMOHAIBHBIX TIPOOJIEM;

* MemanpeomemHuix:

—— YMEHHE CaMOCTOSITENILHO OTPEEINATh LENU AeSTETbHOCTA U COCTaBIIATh IJIaHbI

JESTETPHOCTH, CaMOCTOSITEIBHO OCYIIECTBIISITh, KOHTPOJIHPOBATh M KOPPEKTUPOBATH
JEeSATeTbHOCTD; UCTIOJIh30BATh BCE BO3ZMOXKHBIE PECYPCHI ISl TOCTHIKEHHSI TTOCTABICHHBIX IIeIer
Y peaTu3alliy TUTAHOB JICATEIbHOCTH; BEIONPATH YCIICITHBIC CTPATETHUH B PA3TUYHBIX CUTYAITUSX;

—— yMEHHUE MPOIYKTUBHO OOIIAThCS W B3aMMOJAEWCTBOBATH B IPOIIECCE COBMECTHOM
NeSITeIbHOCTH, YYWUTHIBATh IMO3ULUU JPYTMX YYaCTHHUKOB JAEATEIbHOCTH, 3((eKTUBHO
paspemiath KOH(IJIUKTHI,

—— BJIaJICHWE HABbIKAMHM TO3HABATEJIbHOW, y4eOHO-HCCIIEAOBATEIILCKOM W TMPOEKTHOMN
NeSTeNbHOCTH, HaBBIKAMU  pa3pellieHus MpolieM; CrnocoOHOCTh UM TOTOBHOCTh K
CaMOCTOSITEIBHOMY MOMCKY METOJIOB pEIIeHUs MPaKTUUYEeCKUX 3aJad, MPUMEHEHUIO Pa3IMYHbIX
METO/I0B IO3HAHMS,

—— TOTOBHOCTb M CIIOCOOHOCTH K CaMOCTOSITEIbHON MH(POPMAIMOHHO-TIO3HABATEIbHOM
NeSITeIbHOCTH, BKJIIOYash YMEHHE OPHEHTHUPOBATHCA B PA3JIMYHBIX HMCTOYHUKAX HHMOpMALNH,
KPUTHYECKH OIICHUBAThb W HMHTEPIPETUPOBATh HHPOPMAUIO, MOJIYYaeMYI0 W3 pa3IU4HbIX
HCTOYHUKOB;

—— BJIaJICHUE SI3BIKOBBIMU CPEJICTBAMU: YMEHUE SICHO, JIOTMYHO U TOYHO MU3JIararhb

CBOIO TOUKY 3pEHUs, UCIIOIb30BaTh a/IEKBATHBIE SI3bIKOBBIE CPEJICTBA;

—— BIIQJICHUE HABBIKAMU TO3HABATEIbHOU pe(dIeKCHH KaK OCO3HAHMS COBEPIIAEMbIX
JNEUCTBHUI M MBICIUTENBHBIX MTPOLIECCOB, UX PE3YJABTATOB M OCHOBAHMIA, FPAHUI] CBOETO 3HAHUS U
HE3HaHU, HOBBIX IMO3HABATEIBHBIX 33/1a4 M CPEACTB IS UX TOCTHKEHUS;

—— LIETICYCTPEMIICHHOCTD B MOMCKAaX U MPUHATUU PEUICHUI, COOOPa3UTENbHOCTD U

WHTYUIUS, Pa3BUTOCTb MIPOCTPAHCTBEHHBIX MPEICTABICHUI; CTOCOOHOCTD

BOCIIPUHUMATh KPacoTy U TApMOHHIO MHUPA;

* npeOMemHbIxX.

— c(hopMHUpPOBAHHOCTH MPEJICTABICHUNA O MaTeMaTHKE KaK 4acTH MUPOBOH KYJIbTYPHl U
MECTE MaTeMaTUKH B COBPEMEHHOW IMBUIIM3AIMH, CIIOCO0aX OMHUCAaHUs SBICHHH PealbHOTO
MHpa Ha MaTEMaTHYECKOM SI3bIKE;

— c(hOpMHUPOBAHHOCTH MPEACTABICHUI O MAaTEMAaTUYECKUX MOHSITHUSIX KaK BayKHEUIIHX
MaTeMaTHYEeCKUX MOJIEISX, MO3BOJISIONINX OMKUCHIBATh U U3y4aTh pa3HbIe MPOIECCH U SBICHUS;
MMOHUMAaHKNE BO3MOKHOCTH aKCHOMATHYECKOTO MOCTPOCHHSI MAaTEMAaTHUECKUX TEOPHIA,

—— BJIQJICHUE METO/IaMU JIOKA3aTeIbCTB U aITOPUTMOB PEIICHUS, yMEHUE UX MPUMEHSITh,
MIPOBOJIUTH JIOKA3aTEIbHBIE PACCYXKACHUS B XOJI€ PELICHUS 3a1a4;

—— BIIQJICHUE CTaHJAPTHBIMU MPHEMaMH PEIICHUS PAIMOHATBHBIX U HPPANHOHATBHBIX,
MOKa3aTeJbHBIX, CTEMEHHBIX, TPUTOHOMETPUYECKHUX YpPaBHEHHMI M HEPABEHCTB, MX CHCTEM;



HCIIOJIb30BAHUE TOTOBBIX KOMIIBIOTEPHBIX IIPOIPAMM, B TOM YHCJIE JUIS IIOMCKA IIyTH PELICHUS U
WJUTFOCTPALIMY PELICHUs] YPAaBHEHUN U HEPABEHCTB;

—— Cc(OPMHPOBAHHOCTH MPEJICTABICHUH 00 OCHOBHBIX TMOHSATHIX MaTEeMAaTUYECKOTO
aHamM3a W MX CBOWCTBAX, BJIAJCHHE YMEHHUEM XapaKTepU30BaTh MOBEACHHE (DYHKIIHIA,
HCIIOJIb30BAHUE ITOTYYCHHBIX 3HAHUM U1 OIIMCAHUS U aHAIN3a PEaJIbHBIX 3aBUCUMOCTEM;

—— BJIaJICHUE OCHOBHBIMU MOHATUSAMMU O IUIOCKMX U IIPOCTPAHCTBEHHBIX N'€OMETPUYECKUX
¢durypax, uX OCHOBHBIX CBOWCTBaX; C()OPMUPOBAHHOCTh YMEHUS PACIIO3HABATh FEOMETPUIECKUE
burypel Ha YepTeKax, MOACISIX W B pEaJbHOM MHUpE; MPUMEHEHHE H3YYCHHBIX CBOWCTB
reomMeTpuueckux ¢uryp u QopMyn ansd peuieHHs TeOMETPHUYECKHX 3aJad W 3agad ¢
IIPAKTUYECKUM COJIEPKaHUEM;

—— c(hOpPMHUPOBAHHOCTb TPEACTABICHUH O TpoOLeccax W SBJICHUSAX, HMMEIOIINX
BEPOSATHOCTHBIN XapaKTep, CTATUHCTUYECKUX 3aKOHOMEPHOCTSAX B PEAIBHOM MHUPE,

OCHOBHBIX IIOHATHUAX 2JIEMEHTAPHON TEOPUU BEPOSITHOCTEN; YMEHUN HAXOIUTh U

OIICHUBATh BEPOSITHOCTH HACTYIJICHUS] COOBITHUI B MPOCTENIINX MPAKTUYECKUX

CUTYalMSIX U OCHOBHBIE XapaKTEPUCTUKH CIy4allHbIX BEIUYMH;

— BJIQJICHME HaBBIKAMHU HCIIOJIb30BAHNS TOTOBBIX KOMIIBIOTEPHBIX IIPOTPAaMM IIpH

pEIICHNH 3aay.

1.5 Kosim4yecTBO 4acoB Ha 0cBoeHUe padoyeii MporpaMmbl y4eOHOM M CUMIIJIMHBI:
MaKCUMaJIbHOW y4eOHOW Harpy3ku oOydaromerocs 351 gac, B TOM uuce:

- 00s13aTeNTbHOM ayTMTOPHOH y4eOHOUM Harpy3ku oOydaromierocs 234 gaca;

- CaMOCTOSITEIFHON paboThl oOyuatomerocst 11749acos.



2. CTPYKTYPA U COAEP)KAHUE YUEBHOHN JUCIIUIIJINHBI

2.1 O0bem yueOHO# AUCHUIIMHBI M BUABI y4e0OHOU padoThl

Bup yyeOHol padoThI

Oovem uacoe

MaxkcumasibHas yyeOHasi Harpy3Ka (Bcero) 351
Oobs13aTesibHAs ayIMTOPHAs YueOHAsi HArpy3Ka (Bcero) 234
B TOM YHCJIE:
nabopaTtopHbie pabOThI -
NPAKTUYECKUE 3AHSITHUS: 116
KOHTPOJIbHBbIE Pa00ThI 6
BHeayauTopHasi caMocTOsITe/IbHAA padoTa CTyAeHTA (BCEro)
B TOM 4HUCJIC:
AHanms3 TeMaTUKH COO6HI€HHI>1, JOKJIag0B, MHAWBUAYAJIbHBIX ITPOCKTOB
117

[logGop  uHGOPMALMOHHBIX  HMCTOYHHMKOB  (JEKIMOHHBIM  Marepua,
JIOTIOJTHUTENIbHAS JInTepaTypa, IHTepHeT — pecypchl)

Paborta co cnpaBouHO# JUTEpaTypoil, cucTeMaTn3alus y4eOHOTro marepuana,
HU3YUCHUEC HOPMATHUBHBIX TOKYMCHTOB U T.[.

KoncnexktupoBanue, pedepupoBaHue MH(OPMAIMOHHBIX MaTepHaloB,
COCTaBJICHUE IJIOCCAPUEB, TE3UCOB, KATAJIOIOB
BrInonHeHne NpakTHUYeCKO-HCCIEN0BATENbCKUX 3alaHui, PpPACYETHO —

rpaguvecKkux pabOT, COCTABJICHHE CXEM, CPaBHUTEIBHBIX W 0O00OIIAOITUX
TabJIMIL

Co3naHue MakeToB, MOJICIIEH, JIEKTPOHHBIX MPE3EHTALUM, TPOCIIEKTOB,
IMaMsATOK

HO,Z[FOTOBKa COO6I.HCHPII>1 K HYGJ'II/IIIHOMY BBICTYIUICHHUIO JJIA 3alIUTHI IIPOCKTA

HUmoeosas ammecmayus 6 popme IK3aMeHA




2.2. TemaTuyecknii Jjiad u copep:kanue ydeoHou nucuumianusl MATEMATHUKA

HaumenoBanue pa3jeioB Coaepikanue yueOHOro MaTepuasa, NpaKkTH4ecKknue padboTbl, caMoCcTOATe/IbHasE padoTa O0bem | YposeHb
U TeM o0yyarommxcst 4acoB OCBOCHHS
1 2 3 4
1 cemecTp
BBEJEHUE 2
BBenenue Conep:xanue yueOHOTo MaTepuaJia: 2 2
Martemaruka B HayKe U IPaKTHUECKOM AesTenbHocTU. Llenu u 3agaun nu3yueHuss MaTeMaTHKHU B
yupexaerusix CIIO.
AJITEBPA 102
Paznea 1. Pa3BuTne noHsATHs 0 YHCJIE. 10
Tema 1.1. Pe3yibTarbl 0CBOCHUS Y4eOHOM AeSITEILHOCTH 10
JeiicTBUTEIbHBIE U IIpenmerHbIe:
KOMILJIEKCHbIE YK cJia. J0JI5KeH YMeTh - BBITIOJIHATh apu(PMEeTHUeCKUX JEeHCTBUI HAJl JCHCTBUTEILHBIMU 1

KOMILJIEKCHBIMU YHCJIAMH, COYETasl YCTHBIE U MHCbMEHHBIE TPUEMbI; HAXOAUTh MPUOIMKEHHbIE
3HAYCHMS BEJMYHMH U MMOTPEUTHOCTEH BBIUMCICHUH (a0COMIOTHOM ¥ OTHOCUTEIHHOM); CPAaBHUBATh
YHCIIOBBIE BHIPAKEHUS;

HaxOJIUTh ONTMOKHU B TPE0OPA30BAHMIX U BBIYUCIICHHUSIX; PACKPHIBATH CKOOKH;

J0JIKeH 3HATh — MHOXECTBA YMCEI; MOPSIOK ACUCTBUI; peliaTh ypaBHEHHUs; allTOPUTM pPEIICHUS
JTUHENHBIX U KBaIPATHBIX YPaBHEHU; (DOPMYIIbI COKPAILICHHOTO YMHOKEHHUS.
MeTtanpeaMeTHble: YMEHHE CAMOCTOATEIBHO ONPEACISATh LENU JeSITeIbHOCTH U COCTABIIATh
IUJIaHbI AESITETbHOCTH; CAMOCTOSITENIBHO OCYIIECTBIISITh, KOHTPOJIUPOBATh U KOPPEKTUPOBATD
NeSITeNIbHOCTD; MCIIOJIb30BaTh BCE BOZMOXKHBIE PECYPCHI JUIS JOCTUKEHUS

MOCTABJICHHBIX I[eJIeH U peann3aliy IJIaHOB JeSTeIbHOCTH; BBIOMPATh YCIEIIHbIE

CTpaTErvy B Pa3JIUYHBIX CUTYaIHIX.

Conep:xanue yueOHOro MaTepHaJia:
[ToBTOpEHUE MIKOIHHOTO MaTepHaa.

IIpaxmuuecxoe 3anamue Nel. BXOGHOH KOHTPOJIb. 2

[lenble M panMoOHaNbHBIEC YKCIIA. JIeHCTBUTENBHBIE YUCIIA. 2 2
IIpaxmuueckoe 3ansamue No2. 2
[TpuGnnxeHHoe BBIYHCIICHHUE.

[TonsiTne xoMIIeKkcHOTO yucia. 300pakeHne KOMIUIEKCHBIX Yyucel. AprudmMeTnieckue 1eHCTBUS 2 2

C KOMIIJICKCHBIMH YU CJIaMU.




Ipaxmuuecxoe 3anamue No3. Apupmerndeckue IeHCTBUS HaJ KOMIUICKCHBIMU YHCIIAMHU.

Bueayoumopnaa camocmoamenvnan paboma cmyoeHmos: 5)
AHnanuz memamuku coobwenuli, 00K1a008, NPOEKmMos8 00 UCMOpUU Yuces, COoOujeHue o
HEeNnpepul8HbIX OpOOAX U O KOMHIJIEKCHBIX YUCLAX; paOOma ¢ ONOPHbIM KOHCNEKMOM, 8bINOIHUMDb
npumepbl, NOO2OMOBUMCS K KOHMPOTIbHOU pabome.

Tema 1.2 KOPHU, CTEIIEHU, JOT'APUDPMBI 28

121 Pe3yibTaThl 0CBOCHUS Y4eOHOM A€ TEILHOCTH 12
KopHu u crenenu, ux IIpenmeTrHbIe:

cBoOlicTBA. J0JI5KeH YMeTh - BBIYUCIISITh U CPABHUBATH KOPHH; MPEOOPa30BHIBATH YHCIIOBLIE M OYKBEHHBIE
BBIPAKEHUS, COJEPKAIINX PaJAUKaIIbl; BBIOIHITH pacyeThl 10 GopMysiaM, CoAepKalluM
paauKabl, OCyHIIECTBIISISI HEOOXOAMMBIE MOJCTAHOBKU U IIPeoOpa3oBaHus;
HaXOJUTh 3HAYEHHUS CTEIeHH, UCIIOJIb3YsI MPU HEOOXOAUMOCTH HHCTPYMEHTAIbHbIE CPEJICTBA;
3aMMchIBaTh KOPH N-i CTENEHH B BUJIE CTETIEHU C APOOHBIM MOKa3aTeleM U Ha000POT; BEIUYUCIIATh
CTENEHHU C pallMOHAJIIbHBIM MOKa3aTeseM; MpeoOpa3oBbIBaTh YUCIOBbIE U OYKBEHHBIE BBIPAKEHNUS ,
COJIepIKalUX CTENEHH, IPUMEHSISI CBOMCTBA;
pelaTh NpocTeiinne noka3aTebHbIe U UPPALMOHATIbHBIE YPAaBHEHUS.
J0JI5KeH 3HATh - TIOHSATHE KOPHS, CBOMCTBA KOPHEH; aJITOPUTM PEIICHHs YPaBHEHH; (OPMYITBI
COKPAILEHHOTO YMHOKEHHUSI.
MeTtanpeaMeTHble: YMEHHE ONPEIENATh PABHOCHIBHOCTH BBIPAXKEHUM C paJlKalaMy;
(dhopmMynupoBaHue OnpeesieHUs] KOPHs U CBOMCTB KOpHEH; (GopMyIHpOBaHUE CBOMCTB CTENEHEH.
Conep:xanue y4eOHOTr0o MaTepuaJa:
CreneHb ¢ HaATypalIbHBIM U IEJIBIM MOKa3aTesneM. GopMyIibl COKpaIIeHHOTO YMHOKeHUs. KopHu 2
HaTypajabHOU cTenieHu. CBOMCTBA KOPHEH.
Ilpakxmuueckoe 3ansamue Ne4. 2
BrinosiHeHue ToK/1€CTBEHHBIX TPE0Opa30BaHUi CO CTEIEHSIMH C HATYPaJIbHBIM ITOKA3aTeNeM.
CreneHu ¢ palMoHaJIbHBIM MOKA3aTeIeM U JEHCTBUTEIBHBIM IT0OKa3aTeIeM, UX CBOWCTBA. 2
Ilpakxmuueckoe 3ansamue No5. 2
BrinosiHeHue TOX/1€CTBEHHBIX TPe0Opa30BaHUM CO CTETIEHIMHU C PAIIMOHAIBHBIM MTOKa3aTeIeM.
IIpaxmuueckoe 3ansamue No6. 2
Pemenne npumepoB Ha npeoOpa3zoBaHKe BRIPAKEHUH, COTEpKAIIUX CTENEHU U KOPHU.
IIpaxmuueckoe 3anamue Ne7. PelieHne uppallMOHaJIbHBIX YPABHEHUM. 2
Bueayoumopnas camocmosamenvnan padoma cmy0eHmos: 6

1lo060p ungopmayuonuvix mamepuanog 0iisi COCMAgieHUst Kpocceopoa.
Tloemopenue nekyuoHHo20 mamepuana, paboma co CNpaBOYHUKAMU NO MameMamuxe.
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1.2.2
Jlorapugmsl
H UX CBOMcTBAa.

Pe3ynbTaThl 0CBOCHUSI Y4eOHOI JeTeJIbHOCTH

IIpeamerHbIe:

A0JIZKeH YMeThb — ITpeoOpa30BhIBaTh YMCIOBBIC U OyKBEHHBIC BHIPAKEHHS, COJCpIKAIIIIE
Jorapu(Mbl; BBIIOTHATH pacyeTsl 1o (GopMysam, coaepKaiiue Jorapudmel, OCyIIeCTBISSA
HE00X0AMMBbIE TIOJICTAHOBKH ¥ MTPeoOpa30BaHusl; MPeoOpa3OBbIBATH YHCIOBBIC U OyKBEHHBIC
BBIPKCHUS, COACPIKAIINX JIOTapu(pMBbl; peliaTh MpocTeiue JorapupMIUuecKiue ypaBHEHMS,
AO0JIZKEH 3HATH — ONPE/IeTICHHE JIoTapr(mMa; CBOWCTBA JIOTapU(PMOB; aITOPUTM PEIICHHS
Jorapu(MHUECKUX YpaBHEHUH.

MeranpeaMeTHble: YMEHUE BIa/IeTh HaBbIKAMU BBIYMCIICHUS CTETIEHEN, KOPHEN U JIOrapu(pMOB;
YMEHHE CaMOCTOSTEIbHO NPUHUMATh PELIECHNs B HECTAHAAPTHOM 0OCTaHOBKE.

16

Conep:xaHue y4eGHOr0 MaTepuaJia:

Onpenenenue norapudma JlecsiTuuHble U HATYpaJbHbIE JJOTapU(pMBL. 2
Ilpakxmuueckoe 3ansamue Ne 8. 2
Pemenne npumepoB Ha BbIYHCIIEHUE JIoTapudMa.
Ilpakxmuueckoe 3ansmue Ne 9. 2
[IpeoOpa3oBaHue U BEIUKCICHHE 3HAYEHUH JIOTapU(PMUUECKUX BBIPAKEHHI.
OcHoOBHOE JIOrapuPMUIECKOE TOKIECTBO 2
[IpaBuna neicTBuUii ¢ norapudpmMaMu.
Ilpakxmuueckoe 3ansmue Nel ().
Pemenne npumepoB Ha OCHOBHOE JIOrapu(MUYECKOTO TOXKJIECTBA.
[lepexon B norapudmax Kk HOBOMY ocHoBaHHIO. [IpeoOpa3zoBaHue palMOHATIBHBIX, 2
VppallMOHAIIbHBIX, CTETIEHHBIX, OKA3aTeNbHBIX U JIOTapU(MUUYECKIX BbIPAKCHUI.
Ilpakmuuecxoe 3ausamue Ne 11. 2
[IpeoOpa3oBaHue MoKa3aTeNbHBIX U JOrapu(GMUUECKIX BbIPAKEHUM.
Ilpakxmuuecroe 3ansmue Ne 12. 2
Pemenne nokasarenpHbIX U JOrapu(PMHUUECKUX YPAaBHEHHI U HEPABEHCTB.
Koumponvnasn paooma Nel. 2
Bueayoumopnas camocmosamenvnan paboma cmyoeHmos: 8
1lo060op unghopmayuoHusix Mmamepuanog 0 cOCMAagieHus Kpocceopoa.
Ilosmopenue nexkyuonHo2o mamepuaia, paboma co cCNpagoOUYHUKAMU NO MamemMamuxe.
Cocmasnenue onoprnozo koncnekma no meme « Cpasnenue 102apugmosy.

Tema 1.3 OCHOBBI TPUTOHOMETPHH 30

1.3.1. Pe3ynbTaThl 0CBOCHHUSI Y4eOHOM JeATEJIbHOCTH 8

OcHOBHBIC OHATHSL.

IIpeamerHbIe:
AOJIZKeH YMeTb - IEPEBOAUTH U3 IPalycoOB B pajnaHbl (1 00paTHO); ONPEeNsiTh YIibl 1O
YEeTBEPTSIM; ONPEAEISTh 3HAKU TPUTOHOMETPUUECKUX (DYHKITHIA;
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AO0JIZKEeH 3HATh — GOPMYJIBI IEPEBOA U3 PAJHAH B TPaLyChl U HAOOOPOT.

MeranpeaMeTHble: U3YUEHHUE PaIMAaHHOTO METO/a U3MEPEHUS YIJIOB BpPAILEHUS U UX CBSI3U C
IpagycHON Mepoii; H300paK€HUE YII0B BPALLEHHUS HA OKPY)KHOCTH, COOTHECEHUE BEJINYUHBI yIJIa
C €ro pacroJioKeHneM; (OPMYIMPOBAHUE ONIPEACIICHHI TPUTOHOMETPUYECKUX (PYHKIIUH U1t
YIJI0B IOBOPOTA U OCTPBIX YIJIOB IPSIMOYTOJIBHOTO TPEYroJIbHUKA U 00BSCHEHHE UX B3aUMOCBSI3H.

CoaepikaHue yueOHOro MaTepuaJa:
Pangnannas u rpagycHas Mmepa yria.
CI/IHyC, KOCHHYC, TAHI'CHC Y KOTAHI'CHC YMCJIa. OcHOBHEBIE TPUTOHOMCTPHYICCKUEC TOKIACCTBA.

PopMyIIbl IPUBEICHHUS.

N

Ilpakmuuecxoe 3auamue Ne 13.
[IpeoOpa3oBaHusi MPOCTEHIINX TPUTOHOMETPUUYECKUX BbIPAXKEHUII.

Ilpaxmuueckoe 3ansmue Ne 14.
[IpuMeHeHre OCHOBHBIX TPUTOHOMETPUUYECKUX TOXKAECTB JJIsI BHIUUCIICHUS 3HAUEHUI
TPUTOHOMETPUYECKUX QYHKIUNA MO OJHOMN U3 HUX.

Bueayoumopnasa camocmosamenvnan paboma cmyo0eHmos:
Ilosmopenue nexyuonno2o mamepuana.

Boryyums ocnosHble noHamusl.

Ananuz memamuku coobwenuii, 00K1a008 006 UCMopuy mpueoHOMempuu.

132
To:KknecTBeHHBbIE
npeoodpazoBaHus

TPUTOHOMETPUYECKUX
BbIpasKeHU i

Pe3yabTarbl 0CBOCHHUSA Y4eOHOM 1eATEIbHOCTH

IIpenmeTHbIe:

HO0JI7KEeH YMeThb — OIPE/IEIATh 3HAaKU TPUTOHOMETPUYECKUX (DYHKIUHN; TPUMEHATh OCHOBHBIE
(hopMyIibl TPUTOHOMETPUU AJIsl IPpeoOpa30BaHUs BhIPAKECHHUIA;

AOJIZKeH 3HAThb - OCHOBHOE TPHUIOHOMETPUYECKOE TOXKAECTBO; OCHOBHBIE  (DOPMYIIBI
TpuroHoMeTpuu; GopMynbl TpuBeAeHUs; (GOpMyabl clokeHHs; (OpMyabl JBOWHOTO H
MOJIOBUHHOTO ~ apryMeHTta; (GOpMylbl COKPAIIEHHOTO YMHOXEHUS; COKpalleHue ApoOeit;
pa3nokeHue Ha MHOXKUTEIIH; HAXOXKIEHHE 001ero 3HaMeHaTes.

MeTtanpeaMeTHble: YMETh IPUMEHATh OCHOBHBIE TPUTOHOMETPUYECKHE TOXKIECTBA JJIs
BBIYHCIICHUS 3HAYCHUI TPUTOHOMETPUYECKUX (DYHKIUI 10 OJHON U3 HUX.

12

Conepxanue yueOHOro MarepuaJa:
@DopMyIbl CyMMBI M pa3HOCTH, JABOMHOIO yria.

IIpaxmuuecxoe 3anamue Ne 15.
IIpeoOpa3oBaHre TPUTOHOMETPUUECKUX BBIPAXKEHUI ¢ MOMOILBIO ()OPMYII CyMMBI U Pa3HOCTH,
JBOMHOTO yIJja.

Ilpakmuueckoe 3anamue Ne 16 .
[IpeoOpazoBaHre CyMMBI TPUTOHOMETPUYECKUX (DYHKITUN B TPOU3BEJICHUE.

Ilpakmuuecxoe 3auamue Ne 17.
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[IpeoOpazoBaHue MPOU3BEICHUS TPUTOHOMETPUUYECKUX BBIPAKCHUN B CYMMY.

[IpeoOpazoBanre TPUTOHOMETPUUECKUX BBIPAKCHUN C IPUMEHEHHEM BceX (opMyIt
TPUTOHOMETPUH.

Ilpakmuuecxoe 3anamue Ne 18.
[IpeoOpa3oBaHye TPUTOHOMETPHUSCKUX BBIPAKCHUN C MPUMEHEHUEM Pa3IMIHBIX (OPMYIL.

BHeayauTopHasi camocTosiTeJibHAsi paboTa CTyAeHTOB:

[ToBTOpEHME JIEKIMOHHOTO MaTepHAIA.

BblyuynuTh OCHOBHBIE TOHATHSL.

AHanu3 TeMaTHKU COOOIIEHUH, TOKJIA0B 00 NCTOPUU TPUTOHOMETPHH.

1.3.3
Pemenne npocredmmx
TPUTOHOMETPHYECKHX
YPABHEHUI1 U HEPABEHCTB

Pe3yabTarsl 0cBOeHUSI Y4eOHOM 1eATeJIbHOCTH

IIpenmerHbIe:

JA0JI5KeH YMeTh — pemiath 1mo GopMysiaM U TPUTOHOMETPUUECKOMY KPYT'y MPOCTEHIITHE
TPUTOHOMETPUYECKUE YPABHEHHS; YMETh OTMEUATh Ha KPyre PEIIeHus TPOCTEUITUX
TPUTOHOMETPUIECKUX HEPABEHCTB;

J0JI5KeH 3HATh - OIpECNICHUs apKCHHYCa, apKKOCHHYCa, apKTaHTeHca uncia; GOpMYIIbl s
pelieHust MPOCTEUIINX TPUTOHOMETPUUECKUX YPaBHEHUHN 1 HEPABEHCTB.
MeTanpeaMeTHbIe: BlIaJIcHUE HAaBBIKAMH ITO3HABATEIIFHOM, y4eOHO-UCCIIeI0BATEIbCKOM
JESITETLHOCTH, HABBIKAMU Pa3pelIeHMs Mpo0JIeM; CIIOCOOHOCTh U TOTOBHOCTD K
CaMOCTOSITEILHOMY IMMOUCKY METOJIOB PEUICHUS TPAKTUYECKUX 3a]1a4, TPUMEHEHHUIO
Pa3IMYHBIX METOI0B MO3HAHMS.

10

Conep:xanue y4eOHOIro MaTepuaJa:
MeTo1bl penieHrs NPOCTEHIINX TPUTOHOMETPUYECKUX YpaBHEHUH.

Ilpakmuueckoe 3ansmue Nel9.
Pemrenre nmpocTeHIUX TPUTOHOMETPHUYCCKUX YPAaBHEHHH 110 popMysiaM H
TPUTOHOMETPHYECKOMY KPYTY.

Ipaxmuueckoe 3anamue Ne20.
[IpumeHeHre 00IMKUX METOIOB PEIICHHS YPAaBHEHUHN MPU PEUICHUHM TPUTOHOMETPUUYECKUX
YPaBHEHUN.

Pemenne TPUTOHOMCTPUYICCKHUX HCPABCHCTB.

KonTposabHas pabora Ne2.

N

Buneayoumopunaa camocmoamenvnan paboma cmyoenmos:
Cocmasumub OnopHblil KOHCNEKM NO MPUSOHOMEMPUU.
Tloocomosumucs K KOHMPOLHOU pabome.

Tema 1.4 ®yHkuuu 1 ux rpapukn

18

141

Pe3yabTaThl 0CBOCHHUSI Y1e€OHOM AeATEJIbHOCTH
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Onpenenenue pyHkuuu,
ee cBoiicTBa

IIpeamerHbIe:
JA0JIZKeH YMeThb — BBIpaXKaTh 10 popMysie OJJHON ePEeMEHHOM Yepe3 ApYyrue;

HAXOJUTh 00JIACTH OTpeiesieHus 1 001acTH 3HaUeHUH (DYyHKIIMH; aHATU3UPOBATh, CTPOUTh U
yuTaTh rpaduku QYHKIUN; HccaeaoBaTh GyHKIUT; ONPENeNATh 1Mo GopMylie pocTenIeit
3aBUCHUMOCTH, BU/1a €€ TpauKa;

AO0JIZKEeH 3HATH — BHUJIBI U TPaQUKH AIIEMEHTAPHBIX (YHKIIUI; ONpeIeIeHUs] YeTHOCTH U
HEYETHOCTH (PYHKITHIA.

MertanpeaMeTHbIe: TOTOBHOCTh U CIIOCOOHOCTH K CAMOCTOSITEIHbHOM WH(POPMAIIHOHHO-
MO3HABATEIBHOM JIESITETLHOCTH, BKITIOYAs yMEHHE OPUEHTHPOBATHCS B PA3IMYHBIX UCTOYHHUKAX
nHGOpMAINY, KPUTHIECKH OIEHUBATh U HHTEPIIPETHPOBATH HH(DOPMAIIHIO,

MOJTy9aeMYIO M3 Pa3IMYHBIX UCTOYHUKOB.

Coaep:kanue yueOHOro MaTepuaJa:
Oyukiuu. O0macTh ONpeeIeHUs] © MHOXKECTBO 3HadeHu# ¢yHkiuu. [Toctpoenne rpadukos
(GyHKIINH, 3aJaHHBIX PA3JIMYHBIMU CITOCOOAMH.

Ipaxmuueckoe 3ansmue No21.
HaxoxaeHue obaacTu onpeesieHns 1 MHOXKECTBA 3HAUeHUN (DYHKIIUH.

CBOWCTBO (PYHKIMU: MOHOTOHHOCTh, YeTHOCTh, HEYETHOCTh, OTPAHUYEHHOCTD, IEPUOTUYHOCTD.

[IpomexyTku Bo3pacTanus u yobiBanusi. HanOomnbiee u HaumeHsblee 3HaueHue GyHkuuu. Touku
SKCTpEMyMa.

Bueayoumopnasa camocmoamenvnasa padoma cmyoenmaos:
Cocmasnenue onopno2o koncnekma «Buovl pynkyui u ux epaguxuy.

14.2.
Crenennasg,
NoKa3areJibHasl U
JorapupmMmudeckas
(pyHkuum, ux rpagpuku

Pe3yabTarsl 0CBOeHUSI Y4eOHOM JeATeJIbHOCTH

IIpenmeTtHbIe:

HO0JIKeH YMeTh — HaX0IUTh 00JacTH onpeiesieHus: U 001acTu 3Ha4eHUH QyHKIIUU; CTPOUTD
rpaduk oOpaTHOI QPYHKUINU; TPUMEHSITh CBOMCTBA (PYHKIIMIA IIPU UCCIEIOBAHUN YPAaBHEHHH U
pELIeHNH 3a]]a4 Ha SKCTPEMYM; BBIYUCIIATh 3HAYCHHS (PYHKIUN MO 3HAYEHUIO apTyMEHTa;
OTIPEEINATh TOJOXKEHUS TOYKU Ha rpaduKe Mo ee KOOpAUHATaM U Ha000pOT; HCHOJIb30BaTh
CBOMCTBa (QYHKIMI AJIs CpPAaBHEHMsI 3HAUEHUH CTEeTeHel U JIorapuMoB;

HO0JIKEeH 3HATD - NOoHAMUs 00pamHou yHKyuu, onpeieTIeHIe BUAA epaguxka oopamHoll pyHKyuu;
TIOHATHS CTETIEHHBIX, MOKA3aTEeNbHBIX, TOTAPU(PMHUUECKUX, UX CBOWCTBA U BUJIBI UX T'Pa(UKOB.
MeTtanpeaMeTHble: TOTOBHOCTh U CLIOCOOHOCTH K CAMOCTOSITEIbHOM HH(OPMAIIMOHHO -
M03HABATEIbHOM JIEATEIbHOCTH, BKIIFOUAsi YMEHUE OPUEHTUPOBATHCA B PA3JIMYHBIX UCTOUHHKAX
nH(popMalUY, KPUTHYECKU OLICHUBATh U UHTEPIIPETUPOBATh HH(OPMAIIHIO, TTOTY4aeMYIO U3
Pa3IMYHBIX HCTOYHUKOB.

Copep:xanue yueOHOI0 MaTepuaJa:
O6patnbie pyHkuun. O6nacTh onpeaeneHus 1 001acTh 3HaueHU oOpaTHON (QyHKINH.
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CreneHHas, mokasaresbHas 1 Jorapugmuyeckast QyHKINU, UX TPaQUKH.

Ilpakmuuecxoe 3anamue Ne 22.
IToctpoenue rpaMKoB CTENEHHO, MOKAa3aTeIbHOMN 1 JTOTapuPMHUUECKON QYHKITHIA.

Bueayoumopnas camocmoamensnas paboma cmyoeHmos:
Buinonnenue uccreoosamenvckozo npoexkma «llocmpoenue epaguxos.
Buinonnenue 3aoanuii «Ilposepv cebsy.

Ilocmpoenue epaguxos hynrxyuli no UHOUBUOYATLHBIM 3A0AHUSIM.

1.4.3
Tpuronomerpuyeckue
(pyskuuu u ux rpagpuku

Pe3yabTarsl 0cBOeHUSI Y4eOHOM 1eATeJIbHOCTH

IIpenmerHbIe:

HO0JIKeH yMeTh — HaX0IUTh 00JacTy onpeaeseHus 1 001acTu 3Ha4eHU QyHKIUU; CTPOUTD
rpaduk oOpaTtHO PyHKUIMHU; TPUMEHSTHh CBOMCTBA (PYHKIIMN MTPU UCCIEI0BAaHUU YpaBHEHUHN U
PELICHNH 3a]]a4 Ha SKCTPEMYM; BBIYUCIIATh 3HAYCHHs (PYHKIUN MO 3HAYEHUIO apTyMEHTa;
OTIPEIeNIATh TOJIOXKEHHUS TOUKU Ha rpaduKe Mo ee KoOpIAuHaTaM U Hao00pOT; MCIOJIb30BaTh
CBOMCTBa (QYHKIMH AJI CpaBHEHMsI 3HAUEHUH CTeNeHel U JTorapudMoB; CTPOUTH IpaduKu
CTENEHHbIX U JorapumMuyueckux GyHKUUN; cmpoums epaguku 0Opamuuix mpueoHoMempuyecKux
@yHKYyuil u onpedenenue no pagukam ux ceoticme; BHINIOIHATH IPeoOpazoBaHus TpauKoB;
JO0JI5KeH 3HATh - NOHAMUsL 00pamuou )yHKyuu, ONpesIeTICHUE BUNA epadura 0Opamuou hyHKyuu,
MOHATHE TPUTOHOMETPUUECKON (YHKIIMH, CBOMCTBA U BUIIBI I'Pa(UKOB.

MeTanpeaMeTHbIe: 03HAKOMJICHHE C TTIOHSATHEM HEMPEPHIBHON MEPUOIUYECKON (DYHKIIHNH,
(dhopMynupoBaHHe CBONCTB CHHYCa U KOCHHYCA, TOCTPOCHUE UX I'PaUKOB;

03HAKOMJICHHUE C MOHATUEM TapPMOHUYECKUX KOJeOaHU U MpuMepaMy rapMOHUYECKUX KoieOaHui
JUIS ONUCAHMSI POLIECCOB B U3UKE U APYTrUX 00JIACTIX 3HAHUS;

03HAKOMJICHHUE C MOHSATUEM Pa3phIBHON MEPUOANUYECKON QyHKIIMHU, HOPMYTUPOBAHHE CBOICTB
TaHT'€HCa U KOTAHI€HCa, IOCTPOCHHE UX IPa(PUKOB; TOTOBHOCTh U CIIOCOOHOCTH K
CaMOCTOSITENILHON HH(POPMAIIMOHHO-TI03HABATEIBHON AEATEIbHOCTH, BKIIOYAs YMEHHE
OPUEHTUPOBATHCS B PA3IUYHBIX HCTOUHUKAX MH(POPMAIINH, KPUTUYECKH OLEHUBATH U
WHTEPIPETUPOBATH MHPOPMAIIHIO, MTOTYYaeMYIO U3 Pa3IMYHBIX HCTOYHHKOB.

Tpuronomerpuueckue dyHkuuu u ux rpaduxu. OOpaTHbie TPUTOHOMETPUYECKUE DYHKIIUU.

Ilpakxmuueckoe 3ansmue Ne 23.
[TocTpoenue rpaguKoB TPUTOHOMETPHUYECKUX (DYHKITHIA.

Bneayoumopunaa camocmoamenvnan paboma cmyoenmos:
Buinoanenue uccnredosamenvckoeo npoexma «llocmpoenue epaghuxoey.
Buinonnenue 3aoanuii «Ilposepo cebsy.

Ilocmpoenue epaghuxos ¢hynxyuii no uHOUBUOYATLHBIM 3A0AHUSIM.

Tema 1.5 YpaBHeHHsI M HEpaBeHCTBA

14

151

\ Pe3yabTaThl 0CBOCHHUSI Y1e€OHOM JeATEJIbHOCTH

14
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YpaBHeHus u IIpeamerHbIe:

HEpPaBEeHCTBA JA0JIKEH YMEeTh — PELIaTh PAlMOHAJIbHbIE, UPPALMOHAJIBHBIE, TOKA3aTEIbHbIEC U
TPUTOHOMETPUUYECKUE YPABHEHHUS; PEIIaTh YPAaBHEHHUS C IPUMEHEHUEM BCEX PUEMOB
(pa3noxeHust Ha MHOXKHUTEJH, BBEJACHHUSI HOBBIX HEM3BECTHBIX, MIOICTAHOBKH, TpaduuecKoro
METO/1a);

JO0JI2KeH 3HATh — OCHOBHBIX IIPUEMOB PELICHHS BCE BUAOB YPABHEHUI; AJITOPUTM PELICHUS
KBaJPaTHBIX YPAaBHECHUM.

MeTanpeaMeTHbIe: 03HAKOMJICHHUE C TIPOCTEUIIIUMHU CBEJICHHUSIMHU O KOPHSAX alreOpandecKux
YpaBHEHUH, MOHATUSIMU HCCIIEI0BAaHUS YPAaBHEHUN U CUCTEM YPaBHEHUM;

MMOBTOPEHUE 3aIMCH PEIICHHS CTAaHIaPTHBIX YPaBHEHUH, MPUEMOB MPeoOpa3oBaHus ypaBHEHUM
JUISl CBEICHUS K CTAHJAPTHOMY YPaBHEHHIO.

OcHOBHbBIE IPUEMBI PELLICHUSI YPaBHEHUN U CUCTEM ypaBHEHHUH. PenieHne HepaBeHCTB U 2
CHCTEM HEPaBEHCTB.
Pemenne anreOpanyeckux YypaBHEHUN U CUCTEM YPaBHEHMI. 2
Pemienue noka3zaTeabHbIX, JJOrapu(PMUUYECKIUX YPaBHEHUM. 2
Ilpaxmuueckoe 3ansmue Ne24. 2
Pemenne nokasatenbHBIX, JOTapUPMHUYESCKUX YPABHCHUW U CUCTEM ypaBHCHUU.
[IpuMeHeHne MaTeMaTUYEeCKUX METOI0B JJIsl PELICHHS COJIepKaTeIbHbIX 3a/a4 U3 2
pa3IUYHbIX 00acTe HaAYKU U MPAKTUKHU
Pemienne ypaBHeHUN 1 HEPABEHCTB. 2
HUrorosoe 3ansiTue. 2
Bueayoumopnasa camocmoamenvnasa padoma cmyoenmos: 7
Ilosmopenue nekyuonHo2o mamepuana.
Cocmasnenue onopHo2o KOHCheKma no meme «Aneopumm peueHus ypasHeHui».
Buvinonnenue koHmponvhwvix mecmos u mpeHadcepuvix 3a0anull.
Iloozomoska k ougpepenyuposantomy 3auemy.
Bcero 3a 1 cemecTp: 102
TEOPETUYECKUE 3aHATHS 54
MPaKTUYECKUE 3aHATUS 48
caMmocCTosATeNbHas paboTa 51
MaxkcuMaJjibHasi HATPY3Ka 153
2 cemecTp
PA3JIEJI 2. TEOMETPUSA 62
Tema 2.1 \ PesynbTaThl 0CBOCHHUSI YUeOHOH eI TEIbHOCTH
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KOOp)II/IHaTLI U BEKTOPLI.

IIpeamerHbIe:

J0JI2KE€H YMEeTh - HaXOJUTh PACCTOSIHUE MEXKAY TOUKAMH Y€Pe3 KOOPAMHATHI; HAXOJUTh
KOOPAMHATBI CEPEIUHBI OTPE3Ka; MPOU3BOIUTH ACUCTBUS HAJ BEKTOPaMH (CII0KEHHUE, BHIYUTAHUE,
YMHOXEHHE); HAXOJAUTHh YPaBHEHUE OKPY>KHOCTHU, CHEPBI, INIOCKOCTH; HAXOUTh CKAJIIPHOE
MPOU3BEJICHUE BEKTOPOB;

JMO0JIZKeH 3HATD - IOHATHS BEKTOPA; OHATHS YIJIa MEXY NPSIMBIMU, INIOCKOCTSIMHU.
MertanpeaMeTHbIe: YMEHUE IPUMEHATh TEOPHUU MPH PEIICHUH 3a/1a4 HA JICWCTBUS C BEKTOPAMH,
KOOPJIMHATHBIM METO, MPUMEHATHh BEKTOPA U1l BBIYMCICHHS BEJIMYMH YIJIOB U PACCTOSTHU;
O3HAKOMHUTH C JIOKA3aTeJIbCTBAMU TEOPEM CTEPEOMETPUN O B3AUMHOM PACMIOJIOKEHUH MPSIMBIX U
IUTIOCKOCTEN C UCMOJIb30BAHUEM BEKTOPOB.

16

Conep:xanue y4eOHOro MaTepuaJa:
BekTops! Ha 10cKoCTH. [IeNCTBHsI Hal BEKTOpaMu. Pa3iioxkeHne BEKTopa Ha COCTABIISIIOLIME.

HpﬂMOYI‘OJ'II)HI)Ie KOOpAWHATHI Ha IIJIIOCKOCTH. q)OpMy.]'H)I JJId BBIYMCIICHUA OJIMHBI BEKTOpA, yrjiia
MCKY BEKTOpaMHU, paCCTOAHNUEC MEXK Y ABYMA TOYKAMMU.

Ilpaxmuueckoe 3ansmue Ne 235.
BrinosHeHue nelcTBUI HAll BEKTOPAMHU HA MJIOCKOCTH.

Bexkrtops! B npoctpanctBe. CBOMCTBAa BEKTOPOB. Pa3nokeHne BEKToOpa Ha COCTaBIISIIOLINE.
Pemenue 3amgau.

[IpssMoyroJibHBIE KOOPAUHATHI B MpocTpaHcTBE. [IpaBuia HaxoXAeHUss KOOpAUHAT BEKTOpa B
npoctpanctBe. [IpaBuiia nelicTBUIl ¢ BEKTOpaMu, 3aJJaH HBIMU KOOPAUHATAMHU.

Ilpakxmuuecroe 3ansmue Ne 26.
@opMmyIIbl Ui BBIYUCICHUS AJIMHBI BEKTOPA, yIiIa MEXAY BEKTOPAMHU, PACCTOSIHUS MEKIY ABYMS
TOYKaMH.

CxangapHoe U BEKTOPHOE MPOU3BEIECHUS BEKTOPOB.
Ilpakxmuueckoe 3ansmue Ne 27.
Pemenne Gpu3anyecknx U TEXHUYECKHX 3a7[a4 C TOMOIIHIO0 BEKTOPOB.

KounrpoJabsHnas padora Ne 3.

Bueayoumopnas camocmosamenvnan paboma cmyoeHmos:

Ananuz memamuxu coodweHutl, 00KIa008 0 NPUMEHEHUU 8eKMOPO8 Ol peuleHUs 3A0ay.
Tloemopenue nekyuoHHo20 Mamepuaia no meme.

Buinonnenue uccnedosamenvckoeo npoekma «Bekmopvi 6 npocmpancmee.

Bvinonnenue konmpoabHbix mecmos no yueOHUKy, no020mosUmsbCs K KOHMpOoabHol pabome.

Tema 2.1.
IIpsimble ¥ JIOCKOCTH B
NPOCTPaHCTBE.

Pe3ynbTaThl 0CBOCHHUSI Y4eOHOM JeATEJIbHOCTH

IIpeamerHsbIe:

JAO0JI5KEH YMETh - PaCIlO3HABATh HA YEPTEKAX U MOJEIAX MapaJlIe/IbHbIE U IEPIIEHIUKYIIIPHBIE
IpsIMBIE, IUNIOCKOCTH; OIIMCBIBATh B3AMMHOE PACIIOJIOKEHUE IPSIMBIX U IUIOCKOCTEH B

20
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IIPOCTPAHCTBE; AHAIU3UPOBATh B IPOCTEUIINX CIIydasX B3aUMHOE PacIoIoKeHUE OOBEKTOB B
IIPOCTPAHCTBE; IPUMEHATH JJIs PELICHUs 3a/1a4.

JAOJI7KEeH 3HATh - IOHATHS [1APAJUICIBHOCTH U NEPICHANKYIAPHOCTH IPSIMBIX Ha IUIOCKOCTH U B
IIPOCTPAHCTBE; MOHATHE MTAPATUIETBHOCTH U NEPIEHANKYIIPHOCTH IIPSIMON U IIJIOCKOCTH B
IIPOCTPAHCTBE; MOHATHE IMAPATUICIBHOCTH U NEPIEHANKYIIPHOCTH INIOCKOCTEN B IPOCTPAHCTBE;
MIPU3HAKY NAPAIIIEIBHOCTH U IIEPIEHIUKYISIPHOCTH MPSIMBIX HA INIOCKOCTH; IOHATHE
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA, (OpMyIIMpoBKa Teopemsl [Indaropa; nouaTus mpocreimmx
TPUTOHOMETPUUECKUX (PYHKIIMM.

MeranpeamMeTHble: yMETh (OPMYIHPOBATH U IPUBOAUTH J10KA3aTEIbLCTBO MPU3HAKOB
B3aMMHOT'O PaCIOJIOKEHUS IPSIMBIX U IVIOCKOCTEH. PACIIO3HABATh HA YEPTEKAX U MOJEIAX
Pa3JIMYHBIX CIy4aeB B3aMMHOIO PACIIOJIOKEHUS MIPSIMBIX U IJIOCKOCTEM, apryMEHTHPOBATh CBOU
CYXAEHHUS; POPMYIHPOBAThH ONpEAEIEHUS, IPU3HAKU U CBOMCTBA MapalIebHbIX U
MEPIEHIUKYIISIPHBIX IUNIOCKOCTEN, IBYTPAHHBIX U JIMHEHHBIX YIJI0B; BBITOJHATH IOCTPOCHHUS YTJIOB
MEXKy NPSMBIMH, IPSIMOU M INTIOCKOCTBIO, MEXKY IJIOCKOCTSIMU TI0 OIIMCAHUIO U PAaCIlO3HABATh
VX Ha MOJIETISIX.

Conep:xanue yuyeOHOro marepuasa

BsaumHoe pacnonoxeHue IByX MNPSMBIX B IPOCTPAHCTBE. YTOJI MEXAY NPSIMbIMU. 2
Ilpakxmuueckoe 3ansmue Ne 28.

Pemenue 3a1ay Ha HaXOXKJEHHUE YIIIOB MEXKY NPSIMbIMU. 2
[TapannensHOCTh NPSIMOM M TIJIOCKOCTH, MAPATIIEIBHOCTD IIOCKOCTEN. [lapaiiensHoe

MIPOECKTHPOBAHME U €r0 CBOICTBA. 2
[lepneHIUKyYIAPHOCTD MPSAMBIX U TUIOCKOCTEH. CBA3h MEXKY MApaJUIETbHOCTHIO U

MEePIEeHIUKYIIPHOCTHIO MPSMBIX U TIOCKOCTed. OpTOroHalIbHOE MPOEKTUPOBAHUE. 2
Ilpakmuueckoe 3anamue Ne 29. BekTopHOE YpaBHEHUE MPSIMOU U INIOCKOCTH. 2
Ilpakxmuueckoe 3ansmue Ne 30. 2
B3anmHoe pacnosioxkeHue npsMoi U MIOCKOCTU. YTOJ MKy NPSIMOU U TIOCKOCTHIO.

JIByrpaHHbIil yroi. Yroi Mexy IocKocTsMu. [lepneHaAuKynsipHOCTh ABYX MJIOCKOCTEH. 2
Ilpakmuueckoe 3anamue Ne 31. 2
Pemienue 3a1a4 Ha BBIYMCICHUE T€OMETPHUYECKUX BEJTUYHUH.

I'eomeTrpuueckue mpeoOpa3oBaHus MPOCTPAHCTBA: TAPAIIIENBHBIN IEPEHOC, CAMMETPHS

OTHOCHUTEIBHO TIOCKOCTH. 2
IIpaxmuuecxoe 3anamue Ne 32. 2
Pemrenne 3agau no pazzaeny: «lIpsmblie U MIOCKOCTH B IPOCTPAHCTBEY.

Bueayoumopnaa camocmoamenvnan paboma cmyoenmog: 10

HoemopeHue JIEKYUOHHO20 Mamepuaja, pa60ma CO CnpAaBoOvYHUKAMU NO Mamemaniuke.
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Iloémopenue wKobHO20 Mamepuaia u3z 2eomMempuu.

Paboma c koncnekmom, pewenue 3a0au no meme, 8bly4ums OCHOBHbLE MEPMUHbL NO meme U
n0020MoBUMbCS K OUKMAHMY, pA300pams cxemy, 3anoIHums maoiuyy.

1loo60op unghopmayuonuvix mamepuanog 0iisi COCMAageHUst Kpocceopoa.

Buinonnenue uccneoosamenvcxkoeo npoekma «llapannenvrnoe npoekmupogaruey.
Buvinoanenue KT.

Tema 2.3. MHOrorpaHHMKHU H KpyrIJible TeJia 26
Tema 2.3.1 PesyabTaThl ocBOeHHs YueOHOI 1esITeIbHOCTH 12
MHOrorpaHHHMKH. IIpeamerHbIe:

HO0JIKeH yMeTh — U300pakaTh MHOTOIPAHHUKH U BBIMOJIHEHWE OCTPOCHUS HAa N300paKEHUAX U
MOJENSAX MHOTOI'PaHHUKOB; BBIYUCIIATH JIMHEWHBIE 3JIEMEHTHI U YIJI0B B IPOCTPAHCTBEHHBIX
KOH(UTypalusix, CTPOUTh MPOCTEUIINE CeUeHUs KyOa, MPU3MBbI, MTUPAMU/Ibl; peliaTh MPOCTEHIINe
3a/1a4uM; n300pakaTh OCHOBHbIE MHOTOTPAHHUKH U BBIIIOJIHEHUE PUCYHKOB 110 YCIOBHSM 33/1a4;
JIOJI’KEH 3HaTh - BUJbl MHOTOIPAHHUKOB U UX CBOMCTBA, OCHOBHBIE 3JIEMEHTHI; TEOPEMY
[Mudaropa; NOHATHSA TPUTOHOMETpUYECKUX QYHKINN; (HOPMYIIBI IEpUMETPA U TUIOIIA TN
MHOTOYT'OJIbHUKOB.
MeTtanpeaMeTHble: YMEHHE apTyMEHTHPOBATh CBOU CYXJICHHUS; ONUCHIBATh PAa3IUYHBIX BUIbI
MHOTOTPaHHUKOB, IEPEUUCIATH UX JIEMEHTHl U CBOMCTBA; yMEHHUE MPUMEHATH (aKThl U
CBEICHUSI U3 INIAHUMETPUH.
Cooeprcanue yueonozo mamepuana:
Bepmunbl, pebpa, rpanu MHOTOrpaHHuKa. Pazgepmka. Muozozpanusie yenvl. Boinykivle 2
MHo2oepanHuxu. Teopema Diinepa.
[Ipsimast u naknonnas npusma. IpasunbpHas npusMma. [lapamenenunesn. Ky6. 2
[Mupamuna. [IpaBribHas nupamuaa. Y ceueHHas nupamuaa. Terpasap. CummeTpuu B Kyoe, B 2
napajuieienumnesie, B mpu3Me 1 mupamuJe.
Ilpakxmuueckoe 3ansmue Ne 33. 2
Pemenue 3a1ay Ha MHOTOTPAaHHUKH.
Ilpakxmuueckoe 3ansmue Ne 34. 2
Pemenue 3a1ay Ha MOCTPOCHHE CEYCHHI B MHOTOTPaHHHKAX.
IIpaBuIbHBIE MHOTOTPAHHUKH (TETpa’ip, KyO, OKTadIp, JOJAEKA3Ip U UKOCAIP). 2
Buneayoumopunaa camocmoamenvnan paboma cmyoenmos: 6
Cocmaenenue Kpamkoz2o cnpagoyHo20 Mamepuaia.
Hszeomoenenue mooenel.
Ananuz memamuxu coobwenull, 00k1a00e no meme «lIpasunvrvie MHO202PAHHUKILY.

Tema 2.3.2 PesynbTaThl 0CcBOCHUSI YUeOHOM JesITeIbHOCTH 8

TeJsia M IOBEPXHOCTH

IIpeameTHbIe:
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BpalicHus.

J0JI7KEeH YMeTh — H300pakaTh OCHOBHBIC KPYIJIBIE TEJla U BBIIIOJHATH PUCYHOK II0 YCIIOBHIO
3a/1auy; peIlaTh 3a7a4d Ha MOCTPOCHUE CEYCHUM, BRIUUCIICHUE JUIMH, PACCTOSIHUM, YTIIOB,
TUIOIIAJICH;

JOJI7KEeH 3HATD - XapaKTePUCTHKHN M U300paKEHUE TEJ BPAICHUS, MX PA3BEPTKH, CCUCHHS.
MeTanpeaMeTHbIe: 03HAKOMJICHUE C BUJIaMU TEJI BpallleHUsI, POPMYITUPOBAHUE UX OTNPEICIICHUM
Y CBOWCTB; (popMyJIMpOBaHUE TEOPEM O CEUCHHUH IIapa MIIOCKOCTHIO U MNIOCKOCTH, KacaTelIbHOM K
cdepe; BIaJcHIE HaBBIKAMHU TTO3HABATEIILHOM pe)ICKCHH KaK OCO3HAHUS COBEPIIIAEMbIX
I[GP'ICTBHI\/JI 1 MBICJIMTCIIBbHBIX HpOHGCCOB, nux pe3y.]'II>TaTOB 158 OCHOBaHHﬁ, FpaHI/IIl CBOCTO 3HAHUSA U
HE3HaHH, HOBBIX ITO3HABATCIIbHbBIX 3a1a4 1 CpeI[CTB I X JOCTHUXKCHUS

Copep:xaHue yuedOHOTro MaTepuaJa:
Hunmuaap u konyc. OcHOBaHME, BBICOTA, OOKOBAs MOBEPXHOCTH, 00pa3yrolias, pa3BepTKa.
Y cedeHHBIN KOHYC.

ap u chepa, ux ceuenus. KacarenpHast miockocTs K chepe.

Ilpaxmuueckoe 3ansmue Ne 335.
YpaBHEeHNE OKPYKHOCTH, CPEPHI, ITOCKOCTH.

Ilpaxmuueckoe 3ansmue Ne 36.
Pemenue 3agau no reme: «Tena 1 TOBEPXHOCTH BPALLICHHS.

Bueayoumopnasa camocmoamenvnasa paboma cmyoenmos:
Ilosmopenue nexkyuonrHo2o mamepuana.

Ananuz memamuxu coobweHutl, 00k1a00s no meme «Tena epawjenusy.
Iloobop mamepuana 013 cocmasieHus Kpocceopod.

Tema 2.3.3
HN3mMepeHus B reoMeTpUu.

Pe3yabTarsl 0CBOEHUSI Y4eOHOM eATeJIbHOCTH

IIpenmeTHbIe:

J0JIKeH YMeTh — peliaTh 3a/1a4 Ha BBIYHUCIICHHE TUIONIaIed TUIOCKUX QUTYp C MPUMEHEHUEM
COOTBETCTBYIOIIUX (PopMYN U (PAKTOB U3 MIIAHUMETPUU; pelIaTh 3a/1a4 Ha IPUMEHEeHHEe (popmyI
BBIYHCIICHUS] 00bEMOB; pelllaTh 3aJ]aui Ha BBIUKCIICHUE TUIOIIaIel TOBEPXHOCTH
MIPOCTPAHCTBEHHBIX TEI.

JO0JIKEeH 3HATDb - (HOPMYIBI JUIsI BBIYUCIICHUS TUIOIIA/IeH TTOBEPXHOCTEH MHOTOTPAaHHUKOB U Tell
BpalieHusi; popmyIibl IepuMeTpa U IIOHIaAd MHOTOYTOJIBHUKOB; Teopemy [ludaropa; moHsTus
TPUTOHOMETPHUECKUX (PYHKIIHIA.

MeTtanpeaMeTHble: 1IETIEYCTPEMIICHHOCTh B MTOUCKAX U MPUHATUU PEUICHUH, COOOPa3UTENbHOCTD
Y UHTYMIMS, PA3BUTOCTh TPOCTPAHCTBEHHBIX MPEJICTaBICHUN

Coaep:kaHue yueOHOI0 MaTepHaJia:
DOopMynbl IS BBIYMCIEHUS TJIOMIAIENH TOBEPXHOCTEWM MHOTOTPAHHUKOB U KPYTJIbIX TEIL.
Penrenne 3agau.

Ilpakmuuecxoe 3anamue Ne 37.
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Pemenue 3aJa4 Ha BBIYUCIICHUC HJIOH_IaI[Gf/'I IMMOBCPXHOCTHU NPOCTPAHCTBCHHBIX TCJI.

KonTtposabHas pabora Ne 4.

Bueayoumopnaa camocmoamenvnan paboma cmyoeHmog:

Cocmasnenue Kpamko2o CHpagoyHo20 Mamepudaia no meme.

Ananuz memamuxu coodwenutl, 00KIa008, OOKIA008 0 NPUMEHEHUU MHO20CPAHHUKOG 8 DYOyuyell
npogeccuu.

PA3JIEJI 3. HAYAJIA MATEMATHUYECKOI'O AHAJIU3A

40

Tema 3.1.
IMocsenoBaTe/ IbHOCTH.
MMpenen
MOCJIeA0BATEIbHOCTH.

Pe3yabTarsl 0cBOeHUSI Y4eOHOM 1eATeJIbHOCTH

IIpenmerHbie:

JA0JI5KeH YMeTh — BEIYUCIISITh WIEHBI YACIIOBOM MOCJIEI0BATEILHOCTH; BBIYUCIISTH CYMMBI
OECKOHEYHO YOBIBAIOIICH T€OMETPUUIECKOM MPOTPECCHH; PEIIaTh 3aauH;

JOJIZKEH 3HATD - IOHIATHEM YHCIOBOM MOCIEA0BATENLHOCTH, CITOCOOEI €€ 3aJaHus, BEIYMCICHHUS
€€ WIEHOB; POPMYIIbI CyMMbI OECKOHEYHO YOBIBaIOIIEe reOMETPHUECKON TPOTPECCHH.
MeTanpeaMeTHbIe: YMEHHE CAMOCTOSITEIIBHO OTPECIISTH IS IEATETLHOCTH M COCTABIIATh
TIJIAHBI IEATEIILHOCTH; CAMOCTOSITEIIbHO OCYIIECTBIISTh, KOHTPOJIUPOBATH M KOPPEKTHPOBATH
JIEATEIIbHOCTD; UCMOJIb30BATh BCE BO3MOXKHBIE PECYPCHI ISl JOCTUKEHHS TTOCTABJICHHBIX LETEH 1
peann3anuy MIaHOB JAEATEIHLHOCTH; BRIOWPATh YCIICUTHBIE CTPATETUU B PA3IMYHBIX CUTYAIUIX.

Coaep:kaHue yueOHOIr0o MaTepHuaJa:
ITocnenoBarenpHOCcTH. CII0COOBI 3aJaHUsI U CBOMCTBA YHUCJIOBBIX IMOCIEA0BATEILHOCTEN.
[TonsiTrie 0 penesie MocaeI0BaTEIHLHOCTH.

Ilpakxmuueckoe 3ansmue Ne 38.
UucnoBas nociaeoBaTeIbHOCTD, CIIOCOOBI €€ 3a/1aHUs], BBIYMCIICHUS YWICHOB MOCIE0 -
BaTenbHOCTH. [Ipenen nocnenoBaTenbHOCTH.

IIpaxmuueckoe 3ansmue No 39.
CymMmupoBaHue  mocieqoBaTenbHOCTEH.  beckoHeyHo — yObIBamomas  reoMeTpuydecKas
MPOTPECCHS U €€ CyMMa.

Bueayoumopnaa camocmoamenvnan padoma cmyoenmog:
Ilosmopenue nekyuoHHo20 mamepuana.
Cocmaenenue Kpamko2o cnpagouHo20 Mamepuaia no meme.

Tema 3.2.
IIpousBoanas pyHKIUH

Pe3yabTaThl 0CBOCHUSI Y4€OHOM AeATEJIbHOCTH

IIpeamerHbIe:

A0JI2KeH YMeThb — BBIUUCIIATH POU3BOIHbIE (PYHKIIMM; HAXOAUTh MPOMEXKYTKH BO3PACTaHUS U
yOBIBaHUS, TOUKH SKCTPEMYyMa; BBIYUCIIATh HanOOJIblee U HauMEeHblIee 3HaYeHNUs (QyHKIUY;
MIPOBOJIUTH UCCIIE0OBaHUE (DYHKIIMU. - O3HAKOMJIEHHE C TIOHATHEM IIPOU3BOIHON; IPUMEHSITh
IIPOM3BOJIHYIO ISl PEIICHHUs 3aJa4: COCTAaBJICHHE YpaBHEHUs KacaTeJIbHON B 001IeM BHJIE,
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HaXO0’KJIeHHE HanOOJIbIIIEro, HAMMEHBIIETO 3HAYCHUS U Ha HAXOXKACHUE TOUEK IKCTPEMyMa,
MIPOMEKYTKOB BO3paCTaHMs U YObIBaHMS (DYHKIIMU; UCCIIENOBAHMS (PYHKINHY;

JAO0JI7KEeH 3HATh - MEXaHWYECKUU ¥ F€OMETPUYECKUI CMBICII IPOU3BOJHON; alTOPUTMA
BBIYMCIICHUS IPOU3BOIHOM HA IPUMEPE BbIUMCIIEHNS MTHOBEHHOI CKOPOCTH U YIJIOBOTO
Kod(duIreHTa KacaTelIbHOW; TaOIHIly TPOU3BOAHBIX 3JI€MEHTAPHBIX (DYHKIHIL; TpaBuiia
BBIYMCIICHUS IPOU3BO/IHBIX.

MertanpeaMeTHble: ycBOeHHUE MpaBiil AuddepeHupoBans, TaOIHUIIbI TPOU3BOIHBIX
3JIEMEHTapHbIX (PYHKIUH, IpUMEHeHue 115 AU epeHupoBanus QyHKIUI, COCTaBICHUS
YpaBHEHUS KacaTelIbHOW; YMEHHE CaMOCTOSITEIHO ONPENENSITh eI IeATEIbHOCTH U COCTABIISTD
IJIaHbl AESITETbHOCTH; CAMOCTOSITEIbHO OCYIIECTBIIATh, KOHTPOJIUPOBATH U KOPPEKTUPOBATH
NeSITeNIbHOCTD; MCTI0JIb30BaTh BCE BOZMOXKHbBIE PECYPCHI JUI JOCTUKEHUS

MIOCTABJICHHBIX IIeJIel U peanu3alyy IIJIaHOB JEeSTeIbHOCTH; BIOMPATh YCIEIIHbIE
CTpaTervy B pa3INYHbIX CUTYaIHsIX.

Conep:xxanue yuyeOHOro marepuaJa:
[IpousBonnas. [lousatue o mpou3BogHOM QYHKIUH, €€ TeOMETPUUECKUN U HPU3UUYECKUIN CMBICI.
YpaBHeHHe KacaTeabHON K rpaduKy GyHKIHH.

[IpousBoaHbIE CYMMBI, Pa3HOCTH, MMPOU3BEIECHHUS, YaCTHOTO. [IpOU3BOIHBIE OCHOBHBIX
3J€MEHTApHBIX QYHKIHII.

Ilpaxmuueckoe 3ansmue Ne 40.
Brranciaenue mpou3BOHBIX.

Ilpaxmuueckoe 3ansmue No 41.
[IpaBuna u popmyinsl auddepeHupoBanms, TabauIa TPOU3BOIHBIX JIEMEHTAPHBIX QYHKITUHI.

IIpaxmuueckoe 3ansmue No 42.
MexaHM4YeCKU U TeOMETPHYCCKUN CMBICT IPOU3BOJHON. YpaBHEHHE KacaTeIbHOW K rpaduKy

byHKIMH.

[IpuMeneHre NPOU3BOAHON K UCCIAEAOBAHUIO GYHKIHHI M TOCTPOCHUIO IPaUKOB.
IIpaxmuueckoe 3ansmue No 43.
HccnenoBanue GyHKINYU ¢ TOMOIIBIO Mpou3BoaHOM. [locTpoenue rpaduxos.

HpI/IMepH HUCIIOJIB30BaHMUA HpOPISBOI[HOﬁ U HAXOXKACHUA HAWJIIYUYIICTO pCIICHH S B
NpUKIIaJHbIX 3a/lavdax. BTOpaH Ipou3BoOAHasd, €€ FCOMeTpI/IqCCKI/Iﬁ u q)HSH‘leCKI/Iﬁ CMBICIJI.

Ilpakmuueckoe 3anamue Ne 44.
Haxoxaenne HanOoIbpIIero, HAMMEHBIIEr0 3HAYEHUS M DKCTPEMAJIbHBIX 3HAUYCHHUH () yHKIIHH.

KonTpoabHas pabora Ne S.

Bueayoumopnaa camocmoamenvnan paboma cmyoenmog:
Ilosmopenue nekyuonno2o mamepuaia.
Buiyyume mabauyy u npasuna ebluucieHus npou3800HbIX.
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Buinonnenue mpenasicepuvix 3a0anuil.

Buinonnenue konmponvhbix mecmoa.

Ananuz memamuxu cooowenutl, 00K1a008, OOKIA008 0 NPUMEHEHUU NPOU3BOOHOU 8 uzuKe U
mexHuKe.

Tema 3.3
HHuTrerpaJ u ero
NpUMEHeHHe

Pe3yabTaTbl 0CBOEHUS Y4eOHOI 1eITEILHOCTH 16
IIpenmerHbIe:

J0JI7KeH YMeTh — BBIYUCIIATH IEPBOOOPA3HbIC (PYHKIIHIA;, BBIYHCISATH IUIOMAAb KPUBOJIMHCHHON
Tpaneuuy; pelaTh 3a7adyd Ha CBsI3b NEepPBOOOPa3HON U ee MPOU3BOAHON HAXOAUTh NMPOCTHIE
HEOIpeIeNICHHbIE MHTErPajbl; HAXOJUTh MPOCTHIE OMpPEEICHHBIC MHTETPANIbI; PEIIaTh 3a7a4u Ha
MIPUMEHEHHE UHTETpaJIa JUIsl BBIYUCICHUS (PU3NYSCKUX BEIMYUH U IJIONIAIel KPUBOJIUHEHHOM

Tpanemuu;

J0JI5KeH 3HATh - TAOJIUITY U MPaBHJIa BEIYUCICHUS IEPBOOOPA3HBIX; (OPMYITY BBIUYUCICHUS

TIJTOTAIA KPUBOJMHEHHOM Tparennu; MOHITHE HEOMPEACIEHHOTO HHTErpajia; paBuia

BBIYMCIICHUS] HEOIIPEIETICHHOTO MHTErpalia; MOHITHUS ONIPEICIIEHHOTO 1 HEOIPEEIEHHOTO

WHTETpaJa; CiocoObl BBIYMCIICHUS OTIPEICTICHHOTO HHTeTpaia; reopemy HproTona — JlenOnuna.
MeTanpeaMeTHble: O3HAKOMJICHHE C TIOHSITHEM MEPBOOOPA3HON; N3yUCHHUE MPABHIT BHIYUCICHUS
MepBOOOPa3HOI; 0O3HAKOMIICHHUE C MMOHSATUEM KPUBOJIMHEWHOM Tpamneuy, BbIYUCIeHHE II0Naan
KPUBOJIMHEWHOM Tpamneluy; BiiaJleHle HaBbIKaMy TI03HaBaTeIbHOM peIeKCH KaK OCO3ZHAHUS
COBEPIIAEMbIX JICHCTBUI M MBICIIUTEIBHBIX ITPOLIECCOB, UX PE3yJIbTaTOB U OCHOBAHMIA, T'PaHUI]

CBOEro 3HaHMS M HE3HAHUS, HOBBIX IO3HABATEIIbHBIX 3a/1a4 U CPEJICTB I UX TOCTHKEHUSI.

Coaep:kaHue y4eOHOIro MaTepHaJja:

[Tonstue nHTETpana u nepBoodpasznoii. Teopema Hprorona—JleitbHua. 2
[IpaBusa BeIYKMCICHHS TEPBOOOPA3HON.

Ilpakxmuuecroe 3ansmue Ne 45. 2
Brruncnenue nepsooOpa3Hoii Ui JaHHOW (DYHKITHH.

[IpumeneHue uHTErpaja AJisi HAaXOXKISHUS UIONIaAN KPUBOJIMHEHHON Tpamnenuu. 2
Ilpakxmuueckoe 3ansmue Ne 46. 2
Brruncnenue miomaseil miaockux Guryp ¢ moMoup0 HHTerpaia.

IIpaxmuuecxoe 3anamue Ne 47. 2
[IpuMeHeHue UHTerpaja K BRIYUCICHUIO (DU3NYECKUX BETUYHH.

IIpaxmuuecxoe 3anamue Ne 48. 2
[IpumeHeHne HHTErpajga K BBIYMCICHHUIO MUIOMAAN TOBEPXHOCTH BpAIICHHUS.

IIpaxmuuecxoe 3anamue No 49. BoruniciieHre HHTErpajoB. 2
KontpoJbsnast paGora Ne6. 2
Bueayoumopnaa camocmoamenvnan paboma cmyoenmog: 8
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Buiyyume mabnuyy u npasuna ebluucienus HeonpeoeienHo2o uHmezpaida.
Buvinonnenue mpenasicepnvix 3a0anuti, KOHMpPOIbHLIX MECNO8.

PA3JIEJI 4. KOMBUHATOPUKA, CTATUCTHKA U TEOPUS BEPOSITHOCTEMN. 30
Tema 4.1. Pe3ynbTaThl O0CBOEHUSI Y4eOHOI JeTeJIbHOCTH 10
KomOunaTopuka IIpeamerHbIe:

AO0JIKeH yMeTh — peliaTb KOMOMHATOPHbIE 337ja4l METOI0M Ilepedopa 1 MO MpaBUILy YMHOXKEHUS;
peraTh IPaKTUYECKUE 3a/1a4d C UCIOJIb30BAHUEM MOHSATUN U TIPABUII KOMOMHATOPUKH,
J0JIKeH 3HATh - TMPaBUiia KOMOMHATOPHUKHU U IPUMEHEHHUE TIPU PEIICHHH KOMOMHATOPHBIX 3a/1a4;
TOHSATHS KOMOMHATOPHUKHU: pa3MeIlleHHEe, COUeTaHHe, TEPECTAaHOBKA U (POPMYIIBI IS UX
BBIYUCIICHUS; (DOPMYITBI JIsI BBIYMCICHUS Pa3MEIICHUM, TEPECTAHOBOK U COUETAHUM MPU PEIICHUN
3ana4; OuHoM HbroToHa u TpeyroibHuk [Tackans.
MeTtanpeaMeTHble: TOTOBHOCTb U CLIOCOOHOCTh K CAMOCTOSITEIbHONU HH(OPMAIIMOHHO-
MO3HABATEIHFHON JIEATEILHOCTH, BKITIOYAsi YMEHHE OPUEHTUPOBATHCS B PA3JIMUHBIX HCTOYHHKAX
nH(pOpMaIIUH, KPUTUUYECKH OIIEHUBATh M HHTEPIIPETHPOBATH HHPOPMAIIHIO, MTOTYyIaEMYIO U3
Pa3IUYHBIX HCTOYHUKOB.
Coodeprcanue yueonozo mamepuana:
OcHOBHBIE IOHATHSI KOMOMHATOpUKH. [lo/IcYeT Uncia nepecTaHoOBOK, pa3MEIICHH, COUCTaHH. 2
Ilpakxmuueckoe 3ansmue Ne 50. 2
[Ipumenenune GopMyI A1 BEIYUCICHHUS pa3MeIIeHUM, TEPECTAHOBOK U COYCTAaHUH MPHU
peuIeHunu 3aaay.
Ilpakxmuueckoe 3ansmue Ne 51. 2
Pemienne 3aiau Ha nepeOOp BapuaHTOB.
®dopmyna 6uHoma Herorona. CoiicTBa OMHOMHUHATBHBIX KOA(PuLIHEeHTOB. TpeyroapHUK 2
[Tackans.
IIpaxmuueckoe 3ansmue No 52. 2
Pemnienne nmpakTuyecKux 3ajiad C UCMOJIb30BAHUEM MOHSATHI U MPaBUI KOMOMHATOPHUKH.
Bueayoumopnaa camocmoamenvnan padoma cmyoenmog: 5
O3HaxomieHue ¢ meopemudeckum Mamepuaiom (IeKYUOHHbIL Mamepuar,).
Ananuz memamuxu coodweHutl, 00K1a008, 00K1A008 0 NPUMEHEeHUU KOMOUHAMOPUKUL.

Tema 4.2 Pe3ynbTaThl 0CBOCHHUSI Y4eOHOM AeATEJbHOCTH 10

Cay4aiiHble BeJIUYMHBI.
YacTroTra 1 BEpOATHOCTH
coObITHIA.

IIpeamerHbIe:

AO0JIZKeH YMeTh — pellaTh 33Jjaud Ha BBIUMCIIEHUE BEPOSATHOCTEH COOBITHI;

AOJIZKEeH 3HATh - IOHATHSI BEPOSATHOCTH COOBITHI, YCIIOBHOM BEPOATHOCTH.

MeranpeaMeTHble: U3y4EHUE KIACCUYECKOTO ONPEIEICHUS BEPOSTHOCTH, CBOMCTB BEPOSTHOCTH,
TEOPEMBI O CYMME BEPOSATHOCTEN; PACCMOTPEHUE IIPUMEPOB BBIUUCIICHUSI BEPOSITHOCTEH.
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Coaepikanue yueOHOro MaTepuaJa:
CoOpbITHE, BEpPOSITHOCTH COOBITHS, CIIOKEHUE U YMHOXKEHHE BeposiTHOcTel. Kimaccuueckoe
OIIPENICICHUE BEPOSITHOCTH.

Ilpakmuuecxoe 3anamue Ne 53.
Pemenue 3a1a4 Ha onpeesieHne BEpOSATHOCTH COOBITHI.

TeopeMmsl CI0KEHNs U YMHOKEHHS BEPOSITHOCTEH.

Ilpaxmuueckoe 3ansmue Ne 54.
Pemienue 3a1a4 Ha cJI0’)KEHUE U YMHOKEHUE BEPOSITHOCTEH.

[Ipaktnueckoe 3ansatue Ne 55.
BepostHocTh nosiBnieHust Xotst Obl 0J1HOTO coObITHSI. DOpMyIia MOTHOM BEPOSTHOCTH.

Bueayoumopnasa camocmosamenvnasa paboma cmyoenmos:

O3HakomaeHue ¢ 1eKyUOHHbIM MAMePUATIOM.

O3HakomneHue ¢ meopemuieckum Mamepuaiom (IeKYUOHHbIL Mamepuar).

Ananuz memamuxu coobwjenuii, 00K1a008, 00KIA008 0 NPUMEHEHUU KOMOUHAMOPUKU.

Tema 4.3
JAuckperHas
cJIy4yailHasi BeJIMYNHA
U e€ YncJI0OBbIEC
XapaKTepPUCTHKH

Pe3yibTarhl 0CBOCHUS Y4eOHOM AeSITEILHOCTH

IIpenmeTHbIe:

JA0JI5KeH YMeTh — PEIIaTh 3aJa4y Ha ONPEIEICHUE CIIYYaiiHON BEIMYHHBI;

JOJIZKeH 3HATh - IOHATHE JUCKPETHOM CIIydailHOW BEJIMYMHbBI; 3aKOH paCcIpeae/ICHUSI.
MeTtanpeaMeTHble: TOTOBHOCTb U CIOCOOHOCTb K CAMOCTOSITEIbHON MH(OpMaIIMOHHO-
[I03HABATEIbHOM JIEATEIbHOCTH, BKIIFOUAsl YMEHUE OPUEHTUPOBATHCA B PA3JIMYHBIX UCTOUHHKAX
nH(popMaluy, KpUTHYECKU OLICHUBATh U UHTEPIIPETUPOBATh HH(OPMALINIO, MTOJIY4aeMYIO U3
pa3JINYHBIX HCTOYHUKOB.

Conep:xanue y4eOHOIr0 MaTepuaJa:
Cnyyaitnas BenuuuHa. JluckpeTHas ciydaiiHasi Belnu4rHa. 3aKOH pacupeeseHus U QyHKIUS
pacnpesieNieHus: BEpOSITHOCTEH.

Ilpakmuueckoe 3ansmue Ne 56. PemeHne npakTHYECKUX 3aJ1a4 Ha HAXO0XKJCHUE MaTEMAaTUUYECKOTO
0>KMJIaHUSI, TUCIIEPCUU CITYYalHOM BEJIMYHHBI.

Bneayoumopunaa camocmoamenvuan paboma cmyoeHmos.
Tlosmopenue nekyuonHo2o mamepuaia.
Ananuz memamuxu coodweHutl, 00K1a008, OOKIA008 O CYUAUHBIX ETUYUHAX.

PA3JIEJI 5. HIOBTOPEHHME.

(o3}

IloBTOpEHUE

Pe3ynbTaThl 0CBOCHHUSI Y4eOHOM JeATEJIbHOCTH

IIpeamerHsbIe:

AOJIZKeH YMeThb — pPelIaTh 33Jjaui 110 CTEPEOMETPHN; BEIUMCIIATH POU3BOHBIE U IEPBOOOpa3HbIE,
MHTETPaJIbl ¥ MPeJIelibl; HAX0AUTh KOPHH U JIOTapu(MBl;
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JAOJIZKEeH 3HATh - TIOHATHE Npeiesia, MPOU3BOAHON ((PU3MUECKUI U TEOMETPHUECKUI CMBIC),
nepBooOpa3HOil, OTPEIETIEHHOTO U HEONPEAEICHHOTO UHTETPaIa.; MOHITHS MHOTOIPAaHHUKOB U
KpPYTJIbIX TEJI.

MertanpeaMeTHble: TOTOBHOCTh M CIIOCOOHOCTh K CaMOCTOSITEIbHON HH(DOPMAITHOHHO -
II03HABATEIBHOU JIEATEIbHOCTH, BKIIIOUasl YMEHUE OPUEHTUPOBATHCA B PA3JIMYHBIX UCTOYHHUKAX
nHbOpMaInu.

Conepxxanue yueOHOro MaTepuaJa: 2
Ilpaxmuueckoe 3ansmue Ne 57.
KoopuHaTs! 1 BeKTOphl. MHOTOTpaHHWKH M KPYTJIbIC TEJa.
Ilpakmuuecxoe 3auamue Ne 58. 2
Kopnu, crenenu, norapudmsl. [Ilpumenenue npousBoaHoil 1i1s pemenus 3anad. [leppoodpasnast u
WHTErpal.
ITokazaresbpHbBIC, TOTApHPMUIECKUE, TPUTOHOMETPUUCCKHE YPAaBHCHUS M HEPABCHCTBA. 2
Bueayoumopnasa camocmosamenvnana paboma cmyoenHmos: 3
Ilosmopenue npoiidenno2o mamepuana. BeinonneHue KOHMpPOAbHbIX MECMO8 U MPEHANCEPHBIX
3adanutl. Beinoanumse JKP.
Bcero 3a 4 cemecTp: 132
TEOPETUUCCKUE 3AHITHS 64
MPaKTUYECKUE 3aHATHUS 68
BHEAYJIUTOPHAS CAaMOCTOsITEIbHAs paboTa 66
MaxkcumaJjibHasi Harpy3Ka 198
UTOro 234
TEOPETHYCCKUE 3aHITHS 118
MPaKTUYECKUE 3aHATHUS 116
BHEAYJUTOPHAs CAMOCTOSITeNIbHAs paboTa 117
MaxkcuMaJibHasi HAarpy3Ka 351
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2.3 XAPAKTEPUCTHUKA OCHOBHBIX BUJOB YYEBHOM AESTEJIbHOCTHU

OBYYAIOHIUXCHA
Copepxanne XapaKTepUCTHKA OCHOBHBIX BU/J0B J1eATEJIbHOCTH CTYCHTOB
o0y4eHus (Ha ypoBHe yueOHBIX 1eiiCTBHI)
Beenenue O3HakOMJIEHHE C PpOJIbIO MaTeMaTUKM B HayKe, TEXHHKE,

9KOHOMHUKE, MH(POPMALMOHHBIX TEXHOJOTHSAX U HNPAKTUUECKOU
nedarenbHOCcTH. O3HAKOMJIEHHME C LENSIMU U 3aJjadaMM U3Y4YEHHS
MaTeMaTHKH Npu ocBoeHuu npodeccuii CIIO u cnennanbHOCTEN
CIIO

AJITEBPA

Pa3zBuTHe NOHATHS
0 Yyucjae

Brinmonnenune apudmerndeckux AEHCTBUM HAJA  YUCIAMHU,
codeTasl yCTHBIC M TUCbMEHHBIC IIPUEMBI.

Haxoxxnenme  mpuOMMIKEHHBIX ~ 3HAUYCHUM  BEJIMYUH u
MOTPEIIHOCTEN BBIUYUCICHUN (aOCONIOTHOW M OTHOCHUTEIIHHOMN);
CpaBHEHHUE YHCIOBBIX BBIPAKECHUM.

Haxoxnaenune ommbOOK B NpeoOpa30OBAHHUAX M BBIYHUCICHUIX
(OTHOCHUTCSI KO BCEM MYHKTAaM ITPOTPAMMBI)

KopHu, crenenu,
Jorapupmbl

O3HaKOMJIEHUE C TIOHATUEM KOPHS N-U CTENEHH, CBOMCTBAMH
paaMKaJoB W MpaBUJIaMU CPaBHEHUS KOPHEH.

DopMyTUpPOBAHUE ONIPEICIEHU KOPHSI U CBOMCTB KOPHEH.
Brraucnenue u cpaBHeHUE KOPHEH, BBITIOJTHEHUE TPUKHUIKHT
3HadyeHus KopHs. [IpeoOpa3zoBaHue YUCIOBHIX U OYKBEHHBIX
BBIPAKEHUH, COAEPKAIINX pauKabl.

Brimonnenue pacueToB 1mo ¢hopMmysiaM, COEepKaIUM paJarKabl,
OCYIIECTBJISII HEOOXOAUMBIE TTOICTAHOBKHU M MPEOoOPa30BaHHUS.
OnpeneneHrue paBHOCUIBHOCTH BBIPAXKEHUN C paJuKajJaMu.
Pemenne nppanmoHanbHBIX YpaBHEHUI.

O3HaKOMJICHUE C TOHSATUEM CTEIEHHU C JACUCTBUTEIbHBIM
MOKa3aTeseM.

HaxosxaeHue 3Ha4E€HUI CTENEHH, UCTIOJb3Ys MPU
HEOOXO0IMMOCTH HHCTPYMEHTAILHBIC CPEJICTBA.
3anuchIBaHUE KOPHS N- CTENEHU B BUJIE CTEIICHU C IPOOHBIM
nmokaszarejaeM U Hao0opoT.
®opMyaupoBaHUE CBOMCTB cTeneHel. Belunciaenne crenenei ¢
palMOHAIILHBIM MTOKa3aTeIeM, BHINIOJHEHUE IPUKUIKH 3HAYCHUS
CTEIEHHU, CPAaBHEHHUE CTEIECHEH.

[IpeoOpazoBaHKe YHCIOBBIX M OYKBEHHBIX BBIpOKCHHUH,
coJiepKalluX CTENEeH, MPUMEHss CBOWCTBA. Pemienue
MOKa3aTeIbHbIX YpaBHEHUH.

O3HaKOMJICHHE C TPUMEHEHUEM KOPHEU U CTEINEeHEH nmpu
BBIUMCJICHUU CPEIHUX, ACJICHUU OTPE3KA B «30JI0TOM CEUEHHUM».
Pemenne npukinaaHbiX 3a/1a4 Ha CI0XKHbIE TPOLIEHTHI

IIpeoOpa3oBanmne
ajredpanyeckKmux
BbIpasKeH U

BoimonHenne npeoOpa3oBaHMM  BbIpaXeHUH, NpUMEHEHHUE
(dbopmyn, cBA3aHHBIX CO CBOMCTBAMHU CTENEHEN U JIOrapu(MoB.
Omnpenenenue obnactu JOMYCTUMBIX 3HAYEHUU
JorapuGMUYecKoro BbIpakeHUs. PemieHue norapu@mMuuecKux
YPaBHEHHM.

OCHOBBI TPUTOHOMETPHUHA

OcHOBHbBIC MOHATHSA

N3yuenue paamaHHOTO METOJa U3MEPEHHUS YIJOB BpAIIEHHUS U
UX CBsI3U C TpagycHou mepoil. M3o0paxeHue yrioB BpalleHHS
Ha OKPYXHOCTH, COOTHECEHHE BEJIUYMHBI yria C €ro
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pPacIoI0KEHUEM. dopmMmynpoBaHHUE OIpECIIEHU I
TPUTOHOMETPUYECKUX (DYHKIHH ISl YTI0B MOBOPOTAa M OCTPHIX
YyIJIOB TMPSMOYTOJIBHOTO TPEYroJIbHUKA W OOBSICHEHUE WX
B3aMMOCBSI3H.

OcHoBHbBIE [IpumeHeHne OCHOBHBIX TPUTOHOMETPUUYECKUX TOXKIECTB A
TPUTOHOMETPHYECKHE | BBIUUCIEHUS 3HAYEHUM TPUTOHOMETPUUECKUX (QYHKIUHM 10
TOKIAECTBA OJIHOM M3 HUX
IIpeob6pa3oBanus HN3ydeHnue OCHOBHBIX (OopMysT TPUTOHOMETPUU: (POPMYIIBI
npocreimmnx CIIOKEHUS, YIABOCHHS, npeoopazoBaHus CYMMBI
TPUTOHOMETPHYECKUX | TPUTOHOMETPUUECKUX byHKIUI B MIPOU3BEICHUE u
BbIpasKeH Uil NpPOU3BEJICHUSI B CYMMY M TNPUMEHEHHUE TIPU BBIUYUCICHUHU
3HAYEHHUS] TPUTOHOMETPHYECKOTO BBIPAKEHHUS U YIIPOIISHUS €ro.
O3HakoMJIEHHME CO CBOWCTBAMH CHMMETPUHM TOYEK Ha
€IMHUYHON OKPY>KHOCTH M MPUMEHEHUE UX JJIsI BbIBOJA (GOPMYIT
TIPUBEICHUS
IpocTeiimmue Pemenne mno donmviaM W TPUTOHOMETNUUYECKOMY KPYT'y

TPUTOHOMETPUYECKHE
YPABHEHUS U

OPOCTEUIINX TPUTOHOMETPHUECKUX YPABHECHUM.
[Ipumenenne  oOmMMX  METOAOB  pEIIEHUS  ypaBHEHUH
(mpuBeneHHEe K JIMHCHHOMY, KBaJIpaTHOMY, METOJ Pa3JI0KCHH S

HepageHcmea ),
Ha  MHOXHUTEIW, 3aMEHBl TEPEMEHHOH) TIpU  PEIICHUHU
TPUTOHOMETPUUYECKUX YpaBHEHUN. YMEHHE OTMEUaTh Ha Kpyre
pelIeHNs MPOCTENIINX TPUTOHOMETPUUECKUX HEPABEHCTB

ApKcCHHYC, O3HakoMJIEHHE C TMOHATHEM OOpaTHBIX TPUTOHOMETPHUUYECKUX

APKKOCHHYC, byHKIHA.

APKTAHI'CHC YU CJIa

N3ydyenne onpeaeneHuil apkcuHyca, apKKOCHHYcCa, apKTaHTeHCca
yucia, (GOpMyIUpOBaHHE WUX, H300paKeHHE HaA EIUHUYHOU
OKPY>KHOCTH, MPUMEHEHHUE TIPU PEIICHUN ypaBHCHUN

®YHKIIMU, UX CBOMCTBA U TPA®UKH

dyaknun.
Ilousitue o
HeNpepbLIBHOCTH

byHkuun

O3HaKOMJIEHME € TOHSTUEM TMEPEMEHHOW, MpUuMepaMu
3aBHUCUMOCTEN MEXy MepEeMEHHBIMU.

O3HakomJeHME C  MOHATUEeM  rpaduka,  omIpeeeHHe
OPUHAMICKHOCTH TOUYKU rpaduky ¢yHkuuu. OnpeneneHue Mo
dbopmyne mpocTeilieii 3aBUCHUMOCTH, BHAa ee¢ rpaduka.
Bripaxxenue o ¢popmyiie 0qHOM IEpEMEHHON Yepe3 Apyrue.
O3HakomieHHe C omnpejaeneHueM GYHKUUH, GOPMYIUPOBaHUE
ero. Haxoxaenue obGnacTtu ompenelneHus U 00JacTU 3HAYCHHUH

byHKIHT

CoiicTBa GyHKUMMH.
I'paduyeckass maTEp-
nperanus. IlIpumepsl
(GpyHKIMOHAJIBHBIX 3a-
BHCHMOCTEI B
peaJibHBIX mpoueccax
U ABJICHHUAX

O3HakoMJIeHHE ¢ MpuMepaMu (YHKIIMOHAIBHBIX 3aBUCUMOCTEMN
B peaJIbHbIX MPOIECCaX U3 CMEXHBIX AUCLUILINH.
O3HakoOMJIEHHE C JOKA3aTEJIbHBIMU PACCYXICHUIMU HEKOTOPBIX
CBOMCTB JIMHEWHOH U KBaJApaTUUHOU (YHKIUM, TPOBEICHUE
UCCIIeIOBaHUS TUHEHHOM, KYCOUYHO-TMHEHHOH, TPpOOHO-
JUHEWHON U KBaApaTUYHON (QYHKIIUN, TOCTPOEHHUE UX IPaPUKOB.
[Moctpoenue u urenue rpadpukos Gpynkuuit. MccrnenoBanue
GbyHKIHH.

CocraBnenue BUJI0B G YHKIHH 110 TaHHOMY YCIIOBHIO, peIlIeHUE
3a7]a4y Ha PKCTpeMyM. BrimonHeHue mpeoOpazoBanuii rpaduka
byHKIIIN

Oo0paTHble QyHKIUH

Wzydyenune nousmus oopamuoii pynxyuu, onpeneicHue BuIa u
nocmpoenue epagura 0opamuou GyHKYuU, HaxoxrcoeHue ee
obnacmu onpedenenus u odonacmu 3Havenutl. [lpumeHenue
CBOWCTB (DYHKIIMU NPU MCCIICAOBAHUN YPABHEHUN M PEIICHUU
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3a/a4 Ha 9KcTpeMyM. O3HaKOMIIEHHE C TIOHSITHEM CIIOXKHOM
byHKIIIN

CreneHnHble,
nokKa3areJjbHbIE,
gorapugmMudecKkne u
TPUTOHOMETPUYECKHE
pynkunu. O6parHbie
TPUTOHOMETPUYECKHE
byHkuun

Brruucnenune 3HaueHMd (QYHKUMHA 1O 3HAYCHUIO apryMeHTa.
OmpeneneHue TOJOXKEHUS TOYKM Ha Trpaduke 1Mo ee
KOOpJAMHAaTaM U Hao0opoT.

Hcnonp3oBanne CBOWCTB (DYHKIMH JJIsI CpaBHCHHS 3HAYCHHUH
creneneil u snorapupmoB. [locTpoeHne rpaduKkoB CTENEHHBIX H
aorapupMuUIecKux (yHKIIUH.

Pemenne mokazaTenbHBIX W JOTApU(PMUUYECKUX YpPaBHCHUH U
HEPaBEHCTB 110 U3BECTHHIM QJITOPUTMAM.

O3HakOMJI€EHHE C TOHSATHEM HENPEPBIBHOW MEPUOJAUYECKON
dbyHkuu, GopMyIupoOBaHME CBOWCTB CHHyca W KOCHHYcCa,
MOCTPOEHUE UX TPAPUKOB.

O3HakoMJI€HHE C TIOHATHEM TapMOHUYECKUX KoJeOaHuh u
NpuMepaMH TapMOHMYECKUX  KojieOaHMM Uil  ONMCaHUs
MPOLECCOB B (PU3HMKE U IPYrUX 00IaCTIX 3HAHUS.

O3HakoMJ€HHE C TOHSITUEM pa3pbIBHON MEPHOAMYECKON
¢byaknuu, GopmynupoBaHME CBOWCTB TaHTE€HCAa M KOTAaHTEHCA,
MOCTPOEHUE UX TPAPUKOB.

[Ipumenenue cBoOWCTB GYHKIMA IJIsI CpaBHEHHs 3HAYCHUU
TPUTOHOMETPUUYECKUX (DYHKUUH, pelIeHuss TPUTOHOMETPUUECKUX
ypaBHEHHU. Ilocmpoenue epaguros 0bpamuvlX
Mmpu2oHoMempu4eckux GyHKyull u onpeoeneHue no 2pagukam ux
ceolicms. BeimonHenue npeobpazoBanus rpaduKoB.

HAYAJA MATEMATHYECKOI'O AHAJIU3A

ITocaenoBaTebHOCTH

O3HakoMJIEHHE C MOHATHEM YHUCIOBON MOCIEA0BATEILHOCTH,
crnoco0aMu ee 3a1aHusl, BBIYUCICHUSIMU €€ YJICHOB.
O3HaxkomieHue ¢ noHamuem npeoeia nocied08amelbHOCmu.
O3HakoMJIEHHE C BBIYUCIEHHUEM CyMMbl O€CKOHEYHOTO
YUCJIOBOTO psiia Ha MPUMEPE BHIYUCICHUS CYMMbl OECKOHEYHO
yObIBaroIIell reOMeTPUUECKOM MpoTrpeccui.

Pemenue 3anau Ha npuMeHeHrue GOPMYJIIbl CYMMBbI OECKOHEUHO
yOBIBaroNell reOMETPUUECKOM TPOTPECCUH.

IIpousBoanas u
ee IpUMeHeHHe

O3HaKOMJICHHE C MOHATHEM ITPOU3BOIHOM.

N3ydenne u GopMyIMpOBaHHE €€ MEXaHUIECKOTO U
reOMETPHYECKOTO CMBICIIA, U3YUCHUE aJITOPUTMA BBIYUCICHHS
HPOU3BOIHON HA MPHUMEPE BHIYUCICHHUS MITHOBEHHON CKOPOCTH H
yIJIOBOT0 KO3 (HHUIIMEHTa KacaTeIbHOM.

CocTaBieHue ypaBHCHHUS KacaTeJILHON B 00IIeM BHUIC.
VYcBoenue npaBuil guddepeHupoBaHus, TaOIUIIbI
IPOU3BOIHBIX 3JIEMEHTAPHBIX () YHKIUH, TPUMEHEHHUE IS
muddepennupoBanust GQYHKIHH, COCTaBICHUS ypaBHEHUS
KacaTeJlbHOM.

N3ydeHnue TeopeM o CBSI3M CBOMCTB (DYHKIIMU U TPOU3BOJHOM,
(bopmMyIHpOBKA UX.

[IpoBeneHne ¢ MOMOIIBIO MPOU3BOAHON UCCIEIOBAHUS
¢byHKIMY, 3aJaHHON (GopMyIoil.

YcTaHOBIIEHUE CBA3HM CBOWCTB (DYHKIMH U MPOU3BOJAHOM MO UX
rpapukam.

[IpuMeHeHne Mpou3BOAHON sl pelIeHUs 3a7a4 Ha HAXOXK/IeHUE
HauOOJIBIIIET0, HAUMEHBIIIETO 3HAYEHUS U Ha HaXOXKJICHUE
IKCTpEMyMa
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IlepBooOpa3nas
U HHTErpaJ

O3HaKOMJICHHE C MOHSATHEM MHTErpaja u NepBooOpa3HOM.
N3yuenne nmpaBuiia BEIYMCICHHS IEPBOOOPA3ZHOI U TEOPEMBI
Hprorona— JleiiOuuna.

Pemenue 3agau Ha CBA3b IEpBOOOPA3HON U €€ IPOU3BOIHOM,
BBIYUCIICHUE TIEPBOOOPA3HON ISl JaHHOU (PyHKIIHH.
Pemienue 3a1a4 Ha NpUMEHEHUE UHTETpaa A1l BBIUUCIEHUS
(GU3MYECKNX BEIWYUH U IUIOMAJEH.

YPABHEHUSA U HEPABEHCTBA

YpaBHeHus n
cuCcTeMbl YPaBHEHU .
HepaBencTBa 1
CHCTEMbI HEPABEHCTB
¢ AByMsl
nepeMeHHbIMH

O3HakoMJIEHHE C MPOCTEHIIUMU CBEJICHUSIMHU O KOPHIX
anredbpanyecKux ypaBHEHUH, MOHATHSIMH HCCIEIOBAHUS
YPAaBHEHUU U CUCTEM ypaBHEHUHU.

HN3ydeHue Teopun paBHOCUIBHOCTH YPAaBHEHUU U €€
npuMeHeHus. [IoBTopeHune 3anucu penieHus CTaHIapTHBIX
ypaBHEHHUM, IPUEMOB NMPeoOpPa30BaHUs YPABHEHUN I CBEJEHUS
K CTaHJAPTHOMY YPaBHEHHUIO.

Pemenune pannoHanbHbIX, UPPALMOHAIBHBIX, TOKA3aTEIbHBIX U
TPUTOHOMETPUUYECKUX YPABHEHHUH U CUCTEM.

Hcnonp3oBanue cBOUCTB U TpauKOB PYHKIIUH I peIICHUS
ypaBHeHUU. [IoBTOpeHNE OCHOBHBIX IPUEMOB PEIIECHUS CUCTEM.
Pemenne ypaBHeHU C IPUMEHEHUEM BCEX TPUEMOB
(pa3yiokeHuss Ha MHOKUTEIH, BBEIEHUS HOBBIX HEU3BECTHBIX,
MOJICTAHOBKHU, TpaduueCcKOro MeToa).

Pemenune cucreM ypaBHEHNI ¢ MPUMEHEHHUEM PA3JIMYHBIX
crmoco6oB. O3HAKOMJICHUE ¢ OOIIMMH BOIIPOCAMH PEIICHHS
HEpPABEHCTB U UCIOJIb30BAHNE CBONCTB U rpaduKoB G yHKIUHA
IIPYU PELICHUH HEPaBEHCTB. PenieHne HepaBeHCTB U CUCTEM
HEpPABEHCTB C MPUMEHEHHEM Pa3JIUUYHBIX CIIOCOOO0B.
[IpuMeHeHrne MaTeEMAaTUYECKUX METOIOB ISl PEIICHHUS
coJiepKaTeNbHbIX 3a7]ay U3 Pa3IMYHbIX 001acTell HaAYKU U
NpakTUKU. THTepnpeTupoBaHue pe3ynbTaTOB ¢ yUETOM
peanbHBIX OTPaHUYECHUN

3JEMEHTHI KOMBUHATOPUKH, TEOPUH BEPOSITHOCTEHN "

CTATUCTHUKH

OcHOBHBIC MOHATHSA
KOMOMHATOPUKH

N3yuenue npaBuia KOMOMHATOPUKH U IPUMEHEHUE MTPU
pelIeHn KOMOMHATOPHBIX 3a/ad4.

Pemienne koMOMHATOPHBIX 3aJ]a4 METOJIOM Iepebopa u 1o
NpaBUIy YMHOXEHHUS.

O3HakoMJIEHHE C MOHATUSIMH KOMOUHATOPUKHU:
pa3MelIeHUsIMH, COUETaHUsIMU, TIepecTaHOBKaMU U GopMyJIaMHu
1uisl ux Beruuciaenus. O0bsicHEeHHE U IpUMEHEeHue GopMyIT s
BBIYMCIICHUS pa3MelIeHH, TepeCTaHOBOK U COYETAHUMN MPH
pelLIeHnH 3aa4.

O3nakomieHnune ¢ 6nHOMOM HpIOTOHA U TPEyroJIbHUKOM
[Tackans. Pemenue npakTuyeckux 3aj1ad ¢ UCMOJIb30BaHUEM
NOHATUN U MPAaBUJI KOMOUHATOPHUKH

JJIeMeHThI TeOpUuH

I/I3y‘IeHI/Ie KJIAaCCUYECCKOTO OIIPpCACICHUA BEPOATHOCTH,

BCPOHTHOCTeﬁ CBONCTB BCPOATHOCTH, TCOPEMBI O CYMMC BepOHTHOCTeﬁ.
PaCCMOTpeHI/IC NpUMCPOB BBIUHCIICHUA BCpOHTHOCTCﬁ.
Pemenue 3a1a4 Ha BEIYUCIICHUE BCpOHTHOCTCﬁ coOBITHH
HpeHCTaBJIBHI/Ie O3HakoOMIICHHUE C NpeACTABJICHUECM YUCIOBBIX NAHHBIX U UX

JaHHBIX (TAa0JUIbI,
AMArpaMMbl, rpaukn)

XapaKTCPUCTUKAMU. Pemenue OPaKTHYCCKUX 3aJa4 Ha
o6pa60TI<y YUCJIOBBIX NAHHBIX, BBIYMCIICHUC UX XAaPAKTCPUCTUK
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IF'EOMETPUSA

IIpsiMble U NJI0CKOCTH
B IPOCTPAHCTBE

DopMyIHPOBKA U MPUBEJCHUE JOKA3ATEIbCTB IPU3HAKOB
B3aMMHOTO PACMOJOKEHUS MPAMBIX U TJI0CKOCTEH.
Pacno3naBaHue Ha yepTekax U MOJICNISX PA3JIUYHBIX CIydyaeB
B3aMHOTO PACMOJOKEHUS MPAMBIX H TJIOCKOCTEH,
apryMEHTHPOBAHUE CBOUX CYXIACHUU. DOpMyITHPOBAHUE
OTIpeIeICHUH, TPU3HAKOB U CBOMCTB MapauieIbHbIX U
NEepIeHANKYISPHBIX TIJIOCKOCTEN, ABYTPAHHBIX U JTUHEUHBIX
YIJIOB.

BrinmonHeHue mocTpoeHUs yrioB MEXAYy IPSAMBIMH, MPSIMOU U
MJIOCKOCTHIO, MEXKY MIOCKOCTSIMH MO OTIUCAHUIO U
pacro3HaBaHUE UX HA MOJEIAX.

[IpumeHenne MpU3HAKOB M CBOWCTB PACIOJIOKEHUS MPAMBIX U
IUIOCKOCTEN NP PEIICHUH 3a/1ay.

N300paxkeHne Ha pUCyHKaX U KOHCTPYUPOBAHHE HA MOJETAX

MEePTIEHIUKYISIPOB U HAKJIOHHBIX K TIIOCKOCTH, MPSAMBIX,
NapaJUIEIbHBIX IJIOCKOCTEN, YIJTI0OB MEXKAY NPSIMON U
IJIOCKOCThI0 U 000CHOBAaHME TTOCTPOCHHUS.

Pemenue 3a1a4y Ha BRIYMCICHUE TEOMETPHICCKUX BEJTUYUH.
OnuceiBaHUE PACCTOSHUSA OT TOUYKHU JO0 TIOCKOCTH, OT MPSIMOM
JI0 TUNIOCKOCTH, MEXY IIOCKOCTSIMHU, MEXITY
CKPENUBAIOMIUMHUCS TPIMBIMH, MEXTY TPOU3BOJIHHBIMHU
¢urypamMu B mpoCTpaHCTBE.

@opMyIMpPOBAHWE MW JIOKAa3bIBAHUE OCHOBHBIX TEOPEM O
paccTosHUAX (TEOPEeM CYIIECTBOBaHMS, CBOMCTBA).

N300paxkenne Ha depTexax U MOJENSIX PacCTOSAHUSA U
o0ocHOBaHME CBOUX cyxaeHuil. OmpeneneHre U BBIUYKUCICHUE
paccTosiHUM B mpocTpaHcTBe. [Ipumenenune Gopmyn u teopem
MJJAaHUMETPUM JJI PEUIeHUs 3aaa4.

O3HakOMJIEHME C MOHSATUEM MAPAJIIETBHOTO MPOEKTUPOBAHUS
U ero cpoicTBamMu. DopmynuposaHue meopemvl 0 NIOWAOU
OpMO2OHANILHOU NPOEKYUU MHO20Y2ONbHUKA.

[Ipumenenue Teopuu it 000CHOBAHUS MMOCTPOCHUM U
BBIYHMCIICHUN. APryMEHTHPOBAHHE CBOUX CYXKJICHHUN O
B3aMMHOM PACHOJI0XKEHUHN MPOCTPAHCTBEHHBIX QUTYP

MHOrOrpaHHuKH

OnucaHue U XapakTepUCTUKA Pa3JIUYHBIX BUJIOB
MHOTOTPaHHUKOB, IEPEUYUCITICHUE UX DJIEMEHTOB U CBOMCTB.
N300pakeHre MHOTOTPAaHHUKOB M BBIMIOJTHEHUE TTOCTPOCHHUS Ha
N300paKEHUAX U MOJICJIIX MHOTOTPAHHUKOB.

Brruncnenue TMHEHHBIX 3JIEMEHTOB U YIJIOB B
MPOCTPAaHCTBEHHBIX KOHDUTYpalMIX, apr YMEHTUPOBAHUE
CBOMX CYXJCHHH. XapaKTEPUCTUKA U H300pakeHUE CEUCHUS,
paseepmiku MHO202PAHHUKOS, BBIYUCIEHUE TUIOIIAAEH
MMOBEPXHOCTEM.

[MocTtpoenue nmpocTelInx cedeHut Ky0a, TPU3MBI, MUPAMUIBI.
[Ipumenenune HakToOB M CBEJACHUHN U3 MIAHUMETPHUH.
O3HakoMJIEHHE C BUJIaMU CUMMETPUI B IPOCTPAHCTBE,
dbopmynupoBaHue onpeaeaeHnil U cBOWCTB. XapaKTepucTUKa
CUMMETPHUH TEJ BPALlEHUs] U MHOTOTPAHHUKOB.

IIpuMeHeHUE CBOWCTB CUMMETPUH MPU PEIICHUN 3a/1a4.
Hcnonbs3oBanue npuoOpeTeHHBIX 3HAHUHN [Tl UCCIEeIOBaHUS U
MOJEJTUPOBAHUS HECIOXKHBIX 3a]1a4.
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N3006pakeHne OCHOBHBIX MHOTOTPAHHUKOB U BHITIOJTHEHHE
PUCYHKOB MO YCJIIOBUSIM 3ajjau

Tena
BpallleHUus

O3HakoMJIEHHE C BUJAMU TeJl BpalleHus, (OpMYIUPOBAHUE UX
OIPEICIIEHUN U CBOMCTB.

®opMyIMPOBAHUE TEOPEM O CEYEHHMHM IIapa IUIOCKOCThIO M
IUIOCKOCTH, KacaTelbHOH K cdepe.

XapakTepucTuka U  H300pak€HHE TeJl  BpallleHus, UX
pa3BEpPTKU, CEUCHUS.

Pemienue 3asau Ha NOCTpPOEHUE CEUYEHUM, BBIYMCIECHUE JUJIUH,
paccTosHuil, yrioB, miomaznei. [IpoBegeHue mokazaTeabHbBIX
paccyXJAeHUN NpHU peLIeHUH 3a]1ay.

[IpumeHeHne CBOMCTB CUMMETPUHM IPH pPELICHUWH 3aJad Ha
TeJla BpalleHHsl, KOMOMHALHUIO TEl.

N3006paxeHne OCHOBHBIX KPYIJIBIX T€J U BBIIIOJHEHHUE
pUCYHKA IO YCIOBHIO 3a/1a4l

H3Mmepenus B
reoMeTpuu

O3HakoMJIEHHE C MOHATHAMU IJIOAA1 U 00beMa, aKCHOMaMU
Y CBOMCTBaMH.

Pemenne 3aga4y Ha BRIYUCIICHUE TUIOMIAAEH TIIIOCKUX QUTYD C
MPUMEHEHUEM COOTBETCTBYIONIUX (GOPMYI U PaKTOB U3
IaHuMeTpuu. M3yuenne TeopeM o BRIYUCICHUH 00BEMOB
MPOCTPAHCTBEHHBIX TEJI, PEIICHUE 3a/1a4 HA MPUMECHECHUE
dbopmyn BeruHCICHUA 00beM0OB. M3yuenue dhopmy s
BBIUMCJICHUS TIIOMIAAeH TOBEPXHOCTEH MHOTOTPAHHUKOB U TEJ
BpAILlCHHUS.

O3HakOMJIEHHE C METOJIOM BBIUHMCICHUS IJIOLIAAN
noBepxHOoCTHU cdephl. Penienne 3aa4y Ha BEIYUCICHUE
MJIOIIAEN MOBEPXHOCTHU NMPOCTPAHCTBEHHBIX TEI

KoopauHaThl
U BEKTOPbBI

O3HaKOMJICHUE C IOHATUEM BeKTOpa. M3yueHue nekapToBoi
CHCTEeMBbI KOOPJWHAT B MPOCTPAHCTBE, TOCTPOCHHE T10
3aJIaHHBIM KOOPJAMHATaM TOYEK M IIOCKOCTEH, HAX0XKICHUE
KOOPJAMHAT TOYCK.

Haxoxxnenue ypaBHEHUN OKPYKHOCTH, Chepbl, TIIOCKOCTH.
Brrauciienue paccTostHUN MEXy TOUKAMH.

N3y4yeHue CBOMCTB BEKTOPHBIX BEJIMYKH, ITPaBHUJI Pa3JIOKEHUS
BEKTOPOB B TPEXMEPHOM IPOCTPAHCTBE, MPABUJ HAXO0XKICHUS
KOOPJAMHAT BEKTOPA B MPOCTPAHCTBE, IIPABUII AECHCTBUI C
BEKTOPaMH, 3aIaHHBIMU KOOPAMHATAMH.

[IpuMeHeHne Teopur NpH PEUICHUH 3a]1a4 Ha JICHCTBHSA C
BeKTOpaMu. M3ydeHne CKaIIpHOTO MPOU3BEICHUS BEKTOPOB,
BEKTOPHOT'O YpPaBHEHUS MPSAMOK M IIIOCKOCTHU. [IpumMeHeHne
TEOPHH IPHU PEIICHUH 3a7a4 Ha JICHCTBUSA C BEKTOPaMH,
KOOPJUHATHBIN METOJ, MPUMEHEHHUE BEKTOPOB JIJIsI
BBIUHMCJICHUS BEJIMYUH YIJI0B U paccTosiHUN. O3HAKOMIIEHHE C
JI0Ka3aTeIbCTBAMHU TEOPEM CTEPEOMETPUN O B3AUMHOM
PaCTIONI0XKEHUU IPAMBIX U TIIOCKOCTEN C UCIIOJIb30BAHUEM
BEKTOPOB

I [Tucbmo Munucrepcrea obpasoBanus u Hayku PO ot 24.11.2011 Ne MJ1-1552/03 «O06 ocuarmenuu ob1e-
00pa30BaTEJIBHBIX YUPEIKIEHUN YIeOHBIM U yI4eOHO-1a00paTOpPHEIM 000pyIOBAHKEMY.
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3. YCJOBMUS PEAJIM3AIINN YUYEBHOM JUCIHUIIINHBI
3.1 TpeOoBaHusI K MUHUMAJBLHOMY MATEPHAJIBLHO-TEXHUYECKOMY 00ecredeHn 0

OcBoenue paboueii mporpaMmbl y4eOHOM TuUCHUIUIMHBI «MareMaruka: anredpa U Hadaja
MaTEeMaTUYeCKOr0 aHaju3a; TeOMETPUs» NpelanoiaraeT Hajiudue B MPOoQecCHOHATBHOMN
00pa3oBaTenbHON OpraHU3alNH, peaTu3ylouieii 00pa30BaTENbHYI0 MPOTPAMMY CpPEIHETrO
ob6mero oo6paszoBanms B mpenenax ocBoeHus OIIOIT CIIO nHa 06a3e OCHOBHOTO OOIIETO
oOpazoBaHus, ydeOHOro kaOwHeTa "MaremaTuka', B KOTOPOM HMEETCS BO3MOXKHOCTH
obecrieunTh 00yJarOmMUMCs CBOOOIHBIN 10CTyn B MHTEpHET BO BpeMst y4eOHOTO 3aHSATHS U
IIeproJ BHEY4EOHOM JAEATEIbHOCTH.

[Tomemnienne kaOuHETa JOJDKHO YHAOBIETBOPATH TpeboBaHusiM CaHUTAPHO-IMHUIAEMUO-
norudeckux npasuil 1 HopMaTuBoB (CanlluH 2.4.2 Ne 178-02) 1 ObITh OCHAILIEHO TUIIOBBIM
000pyi0BaHUEM, YKa3aHHBIM B HACTOSIIIUX TPEOOBAHU X, B TOM YHCIIE CIIEI[MAaTU3UPOBAHHOMN
y4eOHOM MeOeNbI0 U CpEeICTBAMHU O0YyUEeHUSI, TOCTATOUYHBIMH JIJIsI BBITIOJTHEHHS TPeOOBaHUH K
YPOBHIO MOJATOTOBKM 00ydaromuxcs?.

B kabunere momkHO OBITH MYJIBTHMEAHITHOE 000pYyAOBaHHUE, TMOCPEICTBOM KOTOPOTO
Y4aCTHUKHU 00pa3zoBaTeIbHOTO IMpoliecca MOTYT NMPOCMATPUBaTh BU3YaJbHYIO MH(QOPMAILHIO
10 MaTeMaTHuKe, CO3/aBaTh MPE3EHTAI[UU, BUEOMATEPUATIbI, HHBIE TOKYMEHTHI.

B cocTtaB yueOHO-METOAMYECKOTO U MaTepHaIbHO-TEXHUYECKOr0 0OecreueHus] mporpam-
MBI y4eOHOW aucHUIIMHBI «Martematnka: anreOpa W Hadajla MaTeMaTHUYECKOTO aHau3a;
TeOMETPUS» BXOJIAT:

+ MHOTO(YHKIIHOHAIILHBIA KOMILIEKC IIPEIo aBaTes;

+  HArJIsgHbIC MOCOOUs (KOMIUIEKTHI Y4eOHBIX TaOJHUIl, TIJIaKaTOB, TIOPTPETOB BHIIATO -
MHAXCS YYCHBIX-MAaTEeMaTHUKOB | . );

- uH(}OpPMAIMOHHO-KOMMYHUKATHBHBIE CPEIICTBA;

+ 3KpaHHO-3BYKOBBIEC TTOCOOHS;

+ KOMIUIEKT TEXHUYECKON JTOKYMEHTAIIMU, B TOM YHCJIC TTacopTa Ha Cpe/icTBAa OOyde HUS,
WHCTPYKIIMH 10 UX HCIOJIb30BAaHHUIO U TEXHUKE 0€30TIaCHOCTH;

- OubnuoteuyHbIit GoH.

O06opynoBaHue y4eOHOTO KaOWHETA:

- MOCAJ0YHBIX MECT 0 KOJHYECTBY 00YJAFOIIHUXCS;

- CTYJIbS,

- JIOCKa KJ1accHasi;

- pabouee MeCTO MPero1aBaTeis;

- mKadbl 111 XpaHSHHUs] YIeOHO-METOAMYCCKOM JINTEPATYPHI.

VYueOHbIE HANISIAHEIE TOCOOHUS:

- CIIPaBOYHBIC y4eOHbIC TOCOOUS 10 MaTEMATHKE;

- METOJMYCCKUE PEKOMEHAIMH 10 BBITOJHEHHUIO JJA0OPAaTOPHBIX padOT [0 XUMUHU;
- METOJIMYECKUE PEKOMEHIAIINY 110 BBIIIOJHEHHUIO BHEAYUTOPHOM CaMOCTOSITEIbHOM pabOTHI.
TexHuuyeckue cpeacTBa 00yIeHHs

- KOMITBIOTEP U IPOrpaMMHOE 00ecIieueHHe

JlelicTByIOIIa8 HOPMATHBHO-TEXHUYECKAS M TEXHOJOTMYECKAs JIOKYMEHTAIIUS:

- MpaBUJIa TEXHUKHU 0€30MacHOCTH U TPOU3BOACTBEHHOIN CAaHUTAPHH.

3.2. UupopmannoHHoe odecriedeHrne 00y4eHHs
Ilepeyennb pekoMeHayeMbIX y4eOHBIX H3AaHN, IHTepHeT-pecypcoB, JONOJTHUTEIbLHON
JINTEPaTypsbl
Juis1 cryieHToB

1. Fawmaxos M. . Maremaruka (6a30Bbiit ypoBeHs). 10 kmacc. — M., 2018.

bawmarxose M. Y. Marematuka (6a30BbIil ypoBeHs). 10 kiacc.

COopHuk 3amau: yuaeb. mocobue. — M., 2018.
2. bawmaxos M. . Matematuka (6a30Bslii ypoBeHb). 11 kimacc. — M., 2018.

bawmaxoe M. Y. Marematuka (6a30BbIil ypoBeHb). 11 kimace
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COopHuk 3amad: yueb. mocobue. — M., 2018.

s npenogaBaTeJis
1. @enepanbubiii 3akoH or 29.12.2012 Ne 273-®d3 «OO6 o6pazoBanuu B Poccuiickoii
Denepauun».
2. IIpuka3 MunucrepcrBa oopazoBanust u Hayku P® ot 17.05.2012 Ne 413 «O6 yTBepKIeHUH
(denepasbHOTO TOCYIapCTBEHHOTO O0Pa30BaTEIBHOIO CTaHIapTa CPeaHEro (TOJHOro) oOIIero
o0Opa3oBaHU.
3. [Ipuka3z MunuctepctBa obpazoBanust 1 Hayku PD ot 29.12.2014 Ne 1645 «O BHeceHUU U3-
MeHeHudt B Ilpukas MunucrepctBa oOpa3zoBanusi W Hayku Poccuiickoit ®enepauuu oT
17.05.2012 Ne 413 «“O06 yrBepxkaeHUN (eaeparbHOro roCyaapCTBEHHOTO 00pa30BaTEIBLHOTO
CTaHJapTa CpeAHero (IOJIHOTO) 00IIEero 00pa3oBaHus ».
4. TIuceMmo JlemapramMeHTa roCyaapCTBEHHOM MOJIUTUKH B cpepe MOArOTOBKU paboUunX KaJpoB
u JAI1IO MunucrepcrBa obpazoBanus v Hayku PO ot 17.03.2015 Ne 06-259 «PexoMenaanuu mo
OpraHu3allii  TOJYYeHHUs cpemHero ooOmero oOpa3oBaHUs B TpeAeilax OCBOCHHUSA
00pa3oBaTeNbHBIX MPOTPAMM CPEIHEro Mpo(decCHOHAIHLHOTO 00pa3oBaHus Ha 0a3e OCHOBHOTO
oOuiero oOpa3oBaHus ¢ y4eToM TpeOoBaHUM (eepalibHbIX FOCYIapCTBEHHBIX 00Pa30BaTEIbHBIX
CTaHJAPTOB W TMOJIydaeMOW MPO(ECCHH WM CIEIUATBFHOCTH CPEIHEro Mpo(deCCHOHAILHOTO
00pazoBaHUs.
5. Pawmakxos M. M. MaTtemaTuka: KH. IJIsl IPENOIaBaTesis: MeTo. mocooune. — M., 2013
6. bawmarxos M. U., [[vicanos Ill. M. Metonudeckoe mmocooue M moarotoBku k EI'D. — M.,
2011.

HNHTepHET-pecypcnbl
1. www. fcior. edu. ru (MapopManimoHHbIe, TPEHUPOBOYHBIE U KOHTPOJIBHBIE MAaTEPHAIIbI)

2. www. school-collection. edu. ru (Eaunas xosutekiuu nudpoBbIX 00pa30BaTEIbHBIX
pecypcoB).
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4. KOHTPOJIb U OIIEHKA PE3YJBTATOB OCBOEHUS YUEBHOM

KoHnTtpoJsb

Oll¢cHKAa

JTUCHUATNIUHBI

pe3yJabTaTOB  OCBOEHHUS

JUCIHUITIIMHBI

OCYHICCTBJIACTCA

npenoaaBaTcjicM B IPOHCCCC IMPOBCACHHA IPAKTUYCCKUX SaHHTHﬁ, TCCTUPOBAHUA, a TAKXKC
BBITIOJIHCHU A O6y‘-IaIOIlII/IMI/IC$I KOHTPOJIbHBIX pa60T.

Conepxanue
o0yueHust

XapakTepucTHKA OCHOBHBIX BU0B
JesiTeJIbHOCTH CTY/IeHTOB
(Ha ypoBHE Y4eOHBbIX AeiCTBHIA)

@®opMbI M METO/IbI
KOHTPOJISI M OILIEeHKH
Pe3yJbTAaTOB OCHOBHBIX
BHU/IOB /IeATEJIbLHOCTH
CTY/IEHTOB

AJITEBPA

Pa3eurue noHsTHs
0 YyucJje

Brinonnenue apudmMernyeckux AecTBUA
HaJ 9YUCJIaMH, codeTas

YCTHBIC U TUCHbMEHHBIC TPUEMBI.
Haxosxnenne npuOnmKkeHHBIX 3HaAYCHUT
BEJIMYMH U MOTPEIIHOCTEN BEIYMCIEHUN
(a0CONIIOTHOM M OTHOCUTENBHOM);
CpPaBHEHHUE YMCIIOBBIX BBIPAXKEHUMN.
Haxoxnenne omunook B
peoOpa30BaHUAX M BBIUUCICHUIX
(OTHOCHTCS KO BCEM MyHKTaM
MIPOTPaMMBI)

(GbpoHTAIBHBIN OTIPOC,
MpaKTHYecKue paboThI
NeNel-58,
KOHTPOJIbHBIE PabOTHI
NeNel-5,

AKCIEPTHAs OI[EHKA
MyOJTUIHOM 3aIUTHI
pedepaToB, cooOIeHMI

KopHu, crenenn,
Jorapupmsl

O3HaKOMJIEHUE C TTIOHATHEM KOPHS N-id
CTEIIEHU, CBOMCTBAMHU PAJUKAJIOB U
MpaBUJIAMH CPABHEHUSI KOPHEH.
@opMyIHpPOBAHKE ONPEAEIICHUS] KOPHS U
CBOMCTB KOpHEW. Beruncienue u
CpPaBHEHHE KOpPHEH, BBINIOJHEHUE
INPUKUJKHA 3HAYEHUS KOPHSL.
[IpeoOpa3oBaHue YUCIOBBIX U
OYKBEHHBIX BBIPKEHUH, COJEPKAIINX
paauKabl.

BrinonHenue pacyetoB no gopmynam,
COJIEpXKaIIUM PAJIUKAJIbI, OCYILIECTBIISS
HE0OXO0IUMBIE TIOJICTAHOBKU U
npeoOpa3oBaHuUsL.

Ornpenenenre paBHOCUIBHOCTH
BBIPKEHHM C pajvkanaMmu. Pemenne
UPPALMOHAIIbHBIX YPaBHEHUH.
O3HaKOMJIEHHE C IOHATHEM CTETIEHH C
JIEMCTBUTEIIbHBIM TIOKA3aTEIIEM.
Haxoxnenue 3HaueHUN CTENEHH,
UCTIOJIB3YSI PU HEOOXOTUMOCTH
WHCTPYMEHTAJIbHBIE CPEACTBA.
3anuceiBaHUE KOPHS N-U CTENIEHU B BUJIE
CTETIeHH C JPOOHBIM MOKa3aTeNneM H
Ha000POT.

DOopMyIHUPOBAHKUE CBOUCTB CTEIICHEM.
Brrunciienue creneHen ¢ paiuoOHAIbHBIM

MpaKTUYECKUe pPadbOThI
NoNe 4-12,

KOHTpOJIbHAsi padboTta
IKCIIEPTHAS OIICHKA
COCTaBJICHHUS KPOCCBOP/IA
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[I0KA3aTeJeM, BBIIIOJIHEHUE TPUKUIKA
3HAQ4YEHMS CTEIICHU, CPABHEHUE CTEIICHEM.
[IpeoOpa3oBaHme YUCIOBBIX U
OYKBEHHBIX BBIPKCHHH, COACPIKAIINX
CTEIIEHU, IPUMEHSIS CBOMCTBA. Pelienue
IIOKA3aTEJIbHBIX YPABHEHUM.

IIpeoGpa3oBanue
ajredpanvecKux
BbIpaKeHU

Boinosnnenue npeoOpa3zoBaHuii
BBIpaXKEHUH, MpUMEHEHUE HOPMYII,
CBSI3aHHBIX CO CBOMCTBAMM CTEIECHEN U
JorapudMoB.

Omnpenenenre 06JacTH TOMYCTUMBIX
3HaYEHUH JIOrapupMUIECKOro
BbIpakeHus. Penienue norapupMuyeckux
YpaBHEHUH.

MpaKTHYECKUe pabOThI
NeNe 2-12,
KOHTpOJbHasE paboTa

OCHOBBI TPUTOHOMETPHUHA

OcHOBHBIC MOHATHUSA

N3yuenne paguaHHOro MeTo1a
HU3MEPCHUS YIJIOB BpalllCHUSA 1 UX CBA3U C
rpamycHoit mepoid. 3o0pakeHue yrios
BpAIlEHUs Ha OKPYKHOCTH, COOTHECEHHE
BEJINYMHBI YIJIa C €r0 PacloJIOKEHUEM.
DopMyIUpOBaHUE ONPEICICHUM
TPUTOHOMETPUUECKUX (PYHKIINN

JUISl YIJIOB MIOBOPOTA U OCTPBIX YIJIOB
MIPSIMOYTOJIBHOTO TPEYTrOJIbHUKA U
00BSCHEHUE UX B3aUMOCBSI3H.

(bpoHTaNbHBIN OIpoc,

npakTH4eckue padoThl
Ne 13-20,

OcHOBHbIE [IpuMeHeHre 0OCHOBHBIX (GhpOoHTAIBHBIN OTIPOC,
TPUTOHOMETPHYECKHE | TPUTOHOMETPUUYECKUX TOXKAECTB AJIs npakTH4eckue padoTh
TOKIECTBA BBIUMCJIEHUS 3HAYCHUHN NeNel5 - 20,

TPUTOHOMETPUUECKUX (PYHKIIMIA 10 KOHTpOJIbHas paboTa

OHOH U3 HHUX.
IIpeo6pa3oBanus N3ydenne ocHOBHBIX (hopMyIl (bpoHTaNbHBIH OIpoC,
MpoCTeRmmx TPUTOHOMETPHH: (POPMYIIBI CIIOKESHHUS, MpaKkTH4ecKue padoThI
TPHTOHOMETPHYECKHUX | YIBOCHHS, MPeoOpa3oBaHUs CyMMbI NoNe 19-20,
BBbIpaKeHN i TPUTOHOMETPUUECKUX (PYHKIIUN KOHTpOJIbHas paboTa

B [IPOU3BE/ICHUE U POU3BEACHUS B

CYMMY U MIPUMEHEHUE MPHU BBIUUCICHUN

3HAYEHUS! TPUTOHOMETPUYECKOTO

BBIPQYKEHUS U YIIPOILICHUS €TO.

O3HaKkoOMJIEHHE CO CBOMCTBAMU

CUMMETpPUH TOUYEK HA €AMHUYHOU

OKPYKHOCTHU ¥ IPUMEHEHHE UX IS

BbIBOJIa (DOPMYI IPUBEICHUSI.
IIpocreiimmue Pemenue no popmynam u (bpoHTaNBHEIH OMpoc,
TPUTOHOMETPUYECKHE | TPUTOHOMETPUIECKOMY KPYTY MpaKTH4ecKue padoThI
YPABHEHHSA U MIPOCTENIINX TPUTOHOMETPUYECKUX NeNe19-20,
HepaseHcmea ypaBHEHUH. KOHTpOJbHAs paboTa

HpI/IMeHeHI/Ie O6H_II/IX MCTOZIOB PCIICHU

OKCIICpTHAs OLICHKA
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ypaBHEHUH (IIpUBEIEHUE K JINHEHHOMY,
KBaJpPaTHOMY, METOJI pa3JIOKEHUS Ha
MHO>KMTEJIH, 3aMEHbI IEPEMEHHON) TpU
peLIeHuN TPUTOHOMETPUYECKUX
YpaBHEHUH.

YMeHne oTMeuaTh Ha Kpyre peleHus
IIPOCTEUIINX TPUTOHOMETPUYECKHUX
HEPaBEHCTB.

MyOJIUYHOM 3aIIUThI
pedeparoB, cooOmeHn

ApKcHHYC,
APKKOCHHYC,
APKTAaHI'€HC YHC/Ia

O3HaKOMIIEHHE C TIOHSTHEM 00PaTHBIX
TPUTOHOMETPHUYECKUX (PYHKIIUH.
N3yuenue onpeneneHuii apkCUHyca,
apKKOCHHYCa, apKTaHI'€HCa YUCIIa,
dhopmynupoBaHue X, U300pakeHue Ha
€IMHUYHOM OKPY>KHOCTH, IPUMEHEHHE
IIpY PEIICHUH YPaBHEHUM.

(bpoHTaAIBHBIN OTIPOC,
[paKTHYeCKue padoThI
NeNe19-20,
KOHTpOJbHasE paboTa

®YHKIIMHA, UX CBOVCTBA M TPA®UKH

DyHKIUH.
IMonsiTHe O
HeNpepbIBHOCTH

byHkuun

O3HakoMIIeHHE C TIOHSITHEM TIEPEMEHHOM,
IIpUMEpaMu 3aBUCUMOCTEN

MEXIy TIepEMEHHBIMH.
O3HakoMJIeHHEe ¢ IOHSATHEM I'paduka,
OTIpe/IeIeHNE TIPHHAICKHOCTH TOUKH
rpaduky ¢pyaknuu. OnpeneneHue Mo
dhopmyse mpocTeield 3aBUCUMOCTH,
BHjIa ee rpaduka. BeipaxkeHue no
(dhopmysie oTHOM TTepeMEHHO Yepes
IpyTrue.

O3HaKOMJIEHUE C ONPEACICHUEM
dbyaKMHA, GOopMyIHpPOBAHHE €TO.
Haxoxzaenue ob6macT onpeeneHus u
00s1aCcTH 3HaUYCHUN PYHKIIMH

(bpOoHTAIBHBIN OTIPOC,
MpaKTH4ecKkue padoThI
NeNe21-23,

IKCTIEPTHAS OTICHKA
MyOTUIHOM 3aIIUTHI
pedepaToB, cooOICHII

OopaTHblie QyHKIIUT

Wsyuenune nousmus obpammoii hynkyuu,
oTpeJeNieHue BUAA U noCmpoeHue
epaghuka oopamnou hyHkyuu,
Haxodicoenue ee ooracmu

onpeoenenus u 0oaacmu 3Ha4eHull.
[IpumeHnenne cBONCTB PyHKINN

IIPU UCCIIEIOBAHUU YPaBHEHUN U
pellIeHnH 3a7a4 Ha SKCTPEMYM.
O3HaKOMJIEHHE C IOHSITHEM CIOXKHOU

(GyHKIHH.

(bpOoHTaIBHBIN OIPOC,
MPaKTHYECKHe PabOTHI
NoNe 21-23,

CreneHHble,
NMOKa3aTeJbHbIE,
Jorapugpmuyeckue u
TPUTOHOMETPHYECKHe
¢pynknnu. O0parTHbie
TPUTOHOMETPHYECKHe
byHkuun

Brruncnenue 3naueHuii GyHKIHI 10
3HauYeHMIO aprymeHTa. OnpeneiaeHue
MIOJIO’KEHUS TOUKU Ha rpaduke 1o ee
KOOpJMHATaM U Ha00OpOT.
Hcnonb3oBanue cBOMCTB PyHKIUHN AJist
CpPaBHEHUS 3HAYEHUN CTENIEHEU U
J0rapugmoB.

[MocTpoenue rpaguKoB CTETIEHHBIX U
JorapupMUUECKUX GyHKIUH.
Pemenune nmokazaTtenbHBIX U
JorapuMHUUECKUX YpaBHEHUN U
HEPABEHCTB 10 U3BECTHBIM AJTOPUTMaM.

(bpoHTaNIBHBII OnpoC,
NpaKkTH4YecKue padboThI
NeNe 21-23,
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O3HaKoMJIEHHE C IOHITHEM
HENPEePHIBHON NepUOINYECKON (HyHKINH,
(dhopMynupoBaHKE CBOUCTB CHHYCA U
KOCHHYCA, IOCTPOEHUE UX

rpaduKoB.

O3HaKoMJIEHHE C IOHITHEM
TapMOHUYECKHUX KOJICOAHHIA..
O3HaKoMJIEHHE C IOHITHEM pa3pbIBHON
nepuoInieckon GpyHkuuy,
(dbopmynupoBaHUE CBONCTB TaHTEHCA U
KOTaHI'€HCa, IOCTPOEHUE UX

rpaduKoB.

[IpumeHnenne cBONCTB GyHKIMMA ISt
CpPaBHEHUs 3HAYCHUI
TPUTOHOMETPUUECKUX (PYHKIIUHI,
pelIeHNs] TPUTOHOMETPUYECKUX
YpaBHEHUH.

Brinosnnenue npeobpazoBaHus rpagKoB

HAYAJIA MATEMATHYECKOI'O AHAJIM3A

IHocaenoBaTeIbLHOCTH

O3HaKOMJIEHUE C TIOHATHUEM YUCITOBOM
MOCJIEI0BATEILHOCTH, CIIOCO0aMu ee
3aJIaHusl, BEIYUCIICHUSIMA €€ YICHOB.
O3naxomneHue ¢ noHamuem npeoeid
noCcn1e008amenbHOCU.
O3HaKoOMJIEHHE C BBIYUCIICHUEM CYMMBbI
OECKOHEYHOTO YHCIIOBOTO

psiza Ha MpUMepe BBIUUCICHUS CyMMBbI
OECKOHEYHO YOBIBAIOIICH
reOMETPUUECKON MPOTPECCHH.
Pemenue 3a1ay Ha mpuMeHeHHE
(hopMysIBI CYMMBI OECKOHEYHO
yOBIBAIOIICH T€OMETPUICCKON

(bpOHTANBHBIN OTIPOC,
pakTH4eckue padoThl
NeNe 38-39,
KOHTpOJbHasE paboTa

MPOTPECCHH.
IIpousBoaHas u ee O3HaKOMJIEHHE C IIOHATHEM TectupoBanue,
NnpUMeHeHHe MIPOU3BOAHOM. (bpOoHTAIBHBIN OTIPOC,

W3ydyenue u popmynrpoBaHue ee
MEXaHUYECKOTO U TeOMETPHYECKOTO
CMBICTIa, U3y4YEeHHUE AITOPHTMA
BBIYHCIICHUS [TPOU3BOIHON Ha IIpUMepe
BBIYHCJICHUS] MTHOBEHHON CKOPOCTH U
YIIJIOBOTO KO3 QUIMEHTa KacaTeIbHOM.
CocraBneHne ypaBHEHUs KacaTelbHOMH B
o01em BUE.

YcBoenue npasuit AuhepeHIupoBaHms,
TaOIMIIBI TPOU3BOHBIX JIEMEHTAPHBIX
GyHKUUH, TPUMEHEHHUE IS
middeperurpoBanus GyHKIUH,
COCTaBJICHUS YpaBHEHHsI KacaTeIbHOM.
[IpoBeneHne ¢ MOMOIIBIO TPOU3BOIHON
uccieoBaHus PyHKIMH, 3aJaHHOM
(bopmynoit.

YcraHoBieHUE CBSI3M CBOMCTB (DyHKLIUHU

NPaKTUYECKUE PabOTHI
NoNe 39-40,
KOHTpOJIbHasi padoTa,
IKCIIEPTHAS OIICHKA
MyOJIIMYHOM 3aIUTHI
pedepaToB, COOOIICHUI
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Y TIPOM3BOTHOM TIO UX rpaduKam.
[IpuMeHeHre NpOU3BOIHOM AJIs PELICHUS
3aJ1a4 Ha HAXO0XKJICHUE HAanOOJIBIIETO,
HaMMEHBIIETO 3HAUEHUsS U Ha
HAaxX0KJICHHUE DKCTpEMyMa.

IlepBooGpa3nasn
U HHTerpaJ

O3HakoMIIEHHE C TIOHATHEM MHTETpaia u
IEpPBOOOPA3HOM.

N3yuenne npaBuiia BHIYUCICHUS
nepBooOpa3Hoii u TeopeMbl HproToHa—
JleitOHuna.

Beruncnenue nepBooOpa3HoOi JyIs
JaHHOW (QYyHKIUH.

Pemenue 3aga4 Ha npUMEHEHUE
WHTETpaja JUIsd BEIYUCICHUS (PU3HIECKIX
BEJIMYMH U TIOIIAICH.

(bpoHTaNBHBIN OTIPOC,
IpaKTHYecKue padoThI
NeNe 45-49,
KOHTpOJIbHAsI paboTa,
AKCTIEPTHAS OIICHKA
MyOJTUYHOM 3aIUTHI
pedepaToB, cooOIeHHI

YPABHEHUSA U HEPABEHCTBA

YpaBHeHus u
CUCTEMBbI
YpaBHeHuii.
HepaBencrBa u
CUCTEMBI HEPABCHCTB
¢ AByMA
NEePEMECHHBIMU

O3HakoMJIeHHE C TPOCTEHIIUMU
CBEJICHUSMH O KOPHSX alreOpandecKux
ypaBHEHUH, TOHITUSIMHU UCCIICTOBAHUS
YPaBHEHUH U CUCTEM ypaBHEHMIA.
N3ydenue Teopun paBHOCUIBHOCTH
YPaBHEHUH U €€ IPUMEHEHUS

Pemenue pauroHanbHBIX,
MPPALMOHAIIBHBIX, TOKA3aTENbHBIX U
TPUTOHOMETPUYECKUX YPAaBHEHUU U
CUCTEM.

Hcnons3oBanne CBOMCTB U TpaukoB
GyHKUIMHA 1S peIIeHHs] YpaBHEHUH.
[ToBTOpEHNE OCHOBHBIX NPUEMOB
peUIeHUsl CUCTEM.

Pemenue ypaBHeHMiT ¢ TPUMEHEHUEM
BCEX MMPUEMOB (pa3oKeHHUS Ha
MHOYUTENH, BBEACHUS HOBBIX
HEU3BECTHBIX, IOJICTAHOBKH,
rpagu4IecKoro METo/1a).

Pemenue cucrem ypaBHEHUN €
NPUMEHEHHUEM Pa3IMYHBIX CIIOCOOO0B.
O3HakoMJIeHHE ¢ OOLMMU BOTIPOCAMU
pEILIEHUs] HEPAaBEHCTB U HUCIIOJIb30BaHUE
CBOMCTB U rpadukoB QPyHKUIUN TpH
pELIEHUU HEPABEHCTB.

Pemnienne HepaBeHCTB U CUCTEM
HEPaBEHCTB C MPUMEHEHUEM Pa3IMYHBIX
croco0oB.

(bpoHTANBHBIN OTIPOC,
MpaKTH4ecKkue padoThI
Ne 24,

KOHTpOJIbHAsE paboTa,
IKCTIEPTHAS OIIEHKA
MyOJTUYHOM 3alIUTHI
pedepaToB, COOOIICHHH U
COCTaBJIEHUE KPOCCBOPIa

3JEMEHTHI KOMBMHATOPUKHA, TEOPUU BEPOSITHOCTEN U CTATUCTUKH

OcHOBHBbIC MOHATHSA
KOMOMHATOPUKH

W3yuenue nmpaBui KOMOMHATOPUKHU U
IIPUMEHEHHE IIPU PELLIEHNUN
KOMOMHATOPHBIX 33/1a4.

Perenne KOMOMHATOPHBIX 3a1a4
METOJIOM Tiepedopa U Mo MpaBUITy
YMHOKEHUS.

O3HaKOMJIEHHE C OHITHIMU

(bpoHTaIBHBIN OnpoC,

MpakTH4ecKue padoThI
NeNe 50-52,

AKCIIEpPTHAs OLIEHKA
MyOTMYHO 3aIIUThI
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KOMOMHATOPHKH: pa3MeleHUsIMH,
COUYETAHUSMH, IEPECTAHOBKAMH U
(dbopMynaMu A MX BBIYUCICHHS.
OOmbsicHeHHE U TpUMEHeHHe HopMyIT IS
BBIUMCIICHUS pa3MeEIICHUH,
IIEPECTAHOBOK M COYETAaHUU IIPU
peleHnn 3a1a4.

OsnakomiieHne ¢ ounomom HetoToHa n
TpeyronbHuKoM Ilackais.

Pemrenne npakruyeckux 3amad ¢
UCIIOJIb30BAHUEM MTOHATUN U MTPABHI
KOMOMHATOPHKHU.

pedeparoB, cooOmeHn

DJIeMeHThI Teopuu

W3ydyeHune KiiacCH4ecKoro onpeaeIeHus

(bpoHTaNbHBIN OIpoc,

BepOsITHOCTE BEPOSATHOCTH, CBOMCTB BEPOSTHOCTH, NpakTUYeCKue padOTHI
TEOPEMBI O CyMME BEPOSTHOCTEM. NeNe 53-55,
Pemenue 3a1a4y Ha BbIYKCIICHHUE AKCIEpTHas OLIEHKa
BEPOSITHOCTEHN COOBITHI. MyOIMYHOM 3aIIUThI
pedepaToB, cOOOIICHHI
IIpencrasienue O3HakoMJIEHUE C TTPEACTABICHUEM (bpOoHTAIBHBIN OTIPOC,
AAHHBIX YHCIIOBBIX JJaHHBIX U UX NpakTHYecKue padboTHI
(Tadauupbl, XapaKTepUCTUKAMMU. NoNe 56
AUATrPaMMBbl, Pemenue npaktuyeckux 3ajaad Ha SKCIEpTHAs OLIEHKa
rpaguku) 00pabOTKy YMCIIOBBIX JAHHBIX, MyOIMYHOM 3aIIUThI
BBIUHCIICHUE X XapaKTEPHUCTHK. pedepaToB, COOOIICHHI
I'EOMETPUS
IIpsimble n @opMyIHpOBKa U IPUBEACHHE TectupoBanue,
IUIOCKOCTH JI0Ka3aTeNbCTB [IPU3HAKOB B3aUMHOTO MaTeMaTHYeCKUn
B IIPOCTPAHCTBE PacIoNoKeHUs MPSAMBIX U INIOCKOCTEH. JTUKTaHT,

Pacno3naBaHue Ha yepTekax U MOJEIAX
Pa3JINYHBIX CIy4aeB B3aUMHOIO
PacIONOKEHU MPSAMBIX U IJIOCKOCTEH,
apryMEHTUPOBAHUE CBOUX CYXKICHHII.
DopmyIUpOBaHUE ONIPEACICHUN,
IPU3HAKOB U CBOMCTB MapaJlIeIbHBIX U
NEPHEHANKYJISAPHBIX IJIOCKOCTEH,
JBYTPAHHBIX U JINHEUHBIX

yri0B. BeIloIHEHNE NOCTPOECHUS YIIIOB
MEXIy MPSAMBIMHU, IPSIMOM U
IJIOCKOCTBIO, MEXY IJIOCKOCTSIMU 110
OIIMCAHUIO U PAaCIO3HABAHME UX Ha
Mozeisx. [I[pumenenne npu3HakoB U
CBOWCTB pacCIOJIOKEHUS MPSAMBIX U
IUIOCKOCTEH NPH PEILICHUH 3a]1a4.
N300pakeHue Ha pUCyHKax U
KOHCTPYMPOBaHUE Ha MOJEIISAX
NEPHEHANKYIAPOB U HAKIIOHHBIX K
MJIOCKOCTH, MPSMBIX, MapayIeIbHbIX
IIJIOCKOCTEH, YIIIOB MEKy IIPSIMOU U
IUIOCKOCTBIO U 000CHOBaHUE
noctpoenus. Pemenue 3a1a4y Ha
BBIYHCIIEHUE T€OMETPUUECKUX BEITMUHNH.
OnuceiBaHME PACCTOSIHUS OT TOYKHU 10

(bpOoHTANBHBIN OTIPOC,
NpaKTUYeCKue padbOTHI
NoNe 28-32

IKCIIEPTHAS OIICHKA
MyOJIMYHOM 3aIUTHI
pedepaToB, COOOIICHHH 1
COCTaBJICHUE KPOCCBOP/Ia
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IJIOCKOCTH, OT IPSAMOH /10 TJIOCKOCTH,
MEXAY IIOCKOCTSIMH, MEXIY
CKPEILMBAIOIIUMHUCS MIPSIMBIMU, MEXIY
MIPOU3BOJILHBIMU (PUTypaMH B
npoctpancTse. M300paxkeHue Ha
yepTrexax U MOJIEINISIX PacCTOSIHUS U
000CHOBAHME CBOUX CYKICHUM.
Omnpenenenre U BEIUMCICHUE PACCTOSTHUI
B npocTpanctse. [Iprumenenne popmyn u
TEOPEM IUIAHUMETPUHU U1 PEIICHUS
3a1a4. O3HaKOMJICHUE C TOHATHEM
MapajuIeIbHOTO MPOEKTUPOBAHUS U €T
CBOMCTBAMH. APryMEHTHPOBAHHUE CBOUX
CYXJECHUH O B3aMMHOM pacIOJIOKEHUU
MIPOCTPAHCTBEHHBIX UTYD

MHOrorpaHHHMKHU

Ornrcanne 1 XapaKTEePUCTUKA PA3TUIHBIX
BHJIOB MHOTOTPaHHUKOB, TIEPEUUCIICHUE
WX DJIEMEHTOB M CBOUCTB. M300paxenue
MHOTOTPaHHUKOB U BBITIOJTHCHUE
MOCTPOECHUSI Ha U300paKEHUSIX U
MOJIEISIX MHOTOTPAaHHUKOB.
BrrunciieHne TMHEUHBIX DJIEMEHTOB U
YTJI0B B MMPOCTPAHCTBEHHBIX
KOH(puUrypanusx, apryMeHTHpOBaHHE
CBOMX CY)XJCHUMN. XapaKTepUCTHKa U
n300pakeHNe ceueHMsl, BHIYMCICHUE
mwioniaaen nosepxuocreul. [loctpoenne
MPOCTEHIINX CEYCHHU I Ky0Oa, TPU3MBI,
nupamuel. [Ipumenenne GaktoB u
CBEJICHUI U3 INIAHUMETPUU.
O3HakoMJIEHHE C BUJAMU CUMMETPUH B
npocTpaHcTBe, (GOpMYyITUPOBAHUE
OIpEICIICHU U CBOMCTB.
XapakTepucTuka CUMMETPHUH Tell
BpalICHUsI U MHOTOI'PAHHUKOB.
[IpuMeHeHne CBOMCTB CUMMETPUH NPU
peuieHuu 3a1a4. Mcnons3oBanue
IpPUOOPETECHHBIX 3HAHUH JIsI
MCCJIEI0BAHUS U MOJIETUPOBAHUS
HECJIOKHBIX 3a/1a4. M300pakeHue
OCHOBHBIX MHOTOI'PAHHUKOB U
BBINIOJIHEHHE PUCYHKOB IO YCIOBUSM
3a/1a4.

TectupoBanue,
(bpoHTaNbHBIN OIpoC,

pakTH4ecKkue padoThl
NeNe33-34,

9KCIIEPTHAS OICHKA
MyOJTUYHOM 3aIIUTHI
pedepaToB, cooOICHII

Tesia 1 moBepxHOCTH
BpallleHUsA

O3HakoMJIEHHE C BUJJaMH TE€Jl BpaLEHUS,
(dopMynupoBaHUE UX ONPEAeTICHUH U
cBOMCTB. DOPMYIMPOBAHUE TEOPEM O
CEYECHMH 111apa MJIOCKOCTHIO U IIIOCKOCTH,
KacaTeJIbHOU K cepe. XapaKTepucTUKa U
n300pakeHue TeJ BpaleHus, UX
pa3BepTKH, ceyeHus. Penienue 3a1a4 Ha
IIOCTPOCHUE CEYEHUH, BEIYUCIICHUE JUIVH,
pacCTOSIHUMI, YIIIOB, IUIONIAJEH.

(bpoHTaIBHBIN OIpoC,
IpaKkTU4YecKue padboThl
NeNe35-36,

IKCTIEPTHAS OI[CHKA
MyOJMYHOM 3aIUTHI

pedeparoB, cooOIeHUH 1
COCTaBJICHUE KPOCCBOP/Ia
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[IpoBeaenue noka3aTeabHbIX
pacCyXJICHUI IPHU PELICHUH 3a]a4.
[IpuMeHeHre CBOMCTB CUMMETPUHM TIpU
pEeLIeHNH 3a]]a4 Ha TeJla BpallleHus,
KoMOuHaImio Tein. M3obpaxkenue
OCHOBHBIX KPYIJIBIX T€J U BBIIIOJHEHHUE
PUCYHKA 10 YCJIOBMIO 3aJa4H.

HN3mepenus B
reoMeTpuu

O3HakoMJIEHUE C TIOHITHSAMU TUIOLIAIN 1
0o0beEMa, aKCHOMaMH U CBOMCTBaMH.
Pemrenue 3agau Ha BEIYHCIICHUE
TUTOIIAICH TUTOCKUX (pHUTYp C
MIPUMEHEHHEM COOTBETCTBYIOITUX
dhopmyn u (HakTOB U3 TUTAHUMETPHH.
N3ydenue TeopeM 0 BEIYUCIEHUH
00BEMOB MPOCTPAHCTBEHHBIX TEN,
peleHue 3a1a4 Ha mpuMeHeHue GopMyIt
BBIUKCIICHUSI 00beMOB. U3ydueHune
dhopmyn A1 BRIYKCIICHUS TUIOMAICH
TMOBEPXHOCTEH MHOTOTPAHHUKOB U TEJ
BpameHus. O3HaKOMJICHHE C METOJIOM
BBIYMCIICHUS TUTOIIAN TIOBEPXHOCTH
ctepsl. Pemienne 3a1a4 Ha BEIYUCIICHUE
IUTONIAJIEH MOBEPXHOCTH
MIPOCTPAHCTBEHHBIX TEIl.

(bpoHTaNBHBIN OTIPOC,
[paKTHYECKUe padOThI
NoNe 37,

KOHTpPOJIbHBIE PabOTHI ,
AKCIEpTHas OLIEHKa
MyOTUYHOM 3aIIUTHI
pedepaToB, cooOIeHHI

Koopaunatsl u
BEKTOPbI

O3HakoOMJIEHUE C IOHATHEM BEKTOPA.
N3ydeHue nekapToBO CUCTEMBI
KOOpAMHAT B IPOCTPAHCTBE, HOCTPOCHUE
10 33JTaHHBIM KOOpJMHATaM TOYEK U
IIJIOCKOCTEH, HAX0XKACHUE KOOPAUHAT
TOYEK.

Haxoxnenue ypaBHEHUN OKPYKHOCTH,
cdepsl, IOCKOCTU. Beruncnenue
paccTosiHU MEeX Ay TouKaMmu. M3yyenue
CBOWCTB BEKTOPHBIX BEJIUYMH, IPABUII
pa3iioKEHUsI BEKTOPOB B TPEXMEPHOM
IIPOCTPAHCTBE, TPABUIT HAXOXKICHUS
KOOPJMHAT BEKTOPA B POCTPAHCTBE,
MPaBWUJI JICICTBUHM C BEKTOPaMH,
3a/IaHHBIMH KOOpAMHATaMH.
[IpuMeHeHue Teopun Ipu peIeHUN
3a/1a4 Ha JACMCTBUS C BEKTOPAMHU.
W3ydeHne ckaasipHOrO IPOU3BENCHUS
BEKTOPOB, BEKTOPHOTO YpaBHEHUS
IpsIMOM U IUIOCKOCTH. [IpuMenenune
TEOPHUH MPU PEIICHUH 3a7a4 HA IEHCTBUS
C BEKTOpaMU, KOOPJMHATHBIN METO/I,
NPUMEHEHNE BEKTOPOB Il BBIUMCICHUS
BEJINYMH YTJIOB U PACCTOSIHUMN.

(bpOoHTAIBHBIN OTIPOC,
MpaKTUYECKUE PadOThI
NoNe 25-27,
KOHTPOJIBHBIE Pa0OOTHI,
IKCTIEPTHAS OTICHKA
MyOJIMYHOM 3aIUTHI
pedepaToB, COOOIICHHH U
COCTaBJICHHE KPOCCBOP/Ia
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