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VYEBHOH JACITHTLIUHbI
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Iporpamma yweGHoii mpcumniuuel OV 03 MATEMATHEKA: AJITEBPA,
HAYATA MATEMATHUYECKOTIO AHAJIM3A, T EOMETPHA paspaborana na
ocnose TpebGopanuit OI'OC cpennero oduero obpazoBaHns, MPEABABIACMbIX K
CTPYKTYPE, COAEPKAHHIO H pPe3yIbTaTaM OCBOeHMs Y4eOHOH JUCITHTUIMHLI
«MaremaTnka: anrebpa, Havana MaleMAaTHUYECKOro AQHalii3a, [eoMEeTpHs», B
COOTBETCTBHN ¢ PEKOMEHIAIHIMH TIO OPTaHH3ALKA [101YUCIHs CPEIHEra obmero
06pazoraHia B Npelelax OCBOGHHA OOpASOBATEBHLIX IPOIPAMM  CPEIHEro
npodeccroHaTEHOTO 08pa3oBaHis Ha Gasze ocioBHOro oduero odpazosanus ¢
yuyeToM TpeOoBannii  (denepanbHBIX — TOCYJAPCTBEHHBIX — 00pa3oBaTelbHbLIX
CTAHAAPTOB H  IOAy4acMol  mpodeccud MM CHELHANBHOCTH  CPEIHEro
npogeccuonaisore 00pasosaHus (mHcbmo Jlenapramenita rocylapcTREHHOM
NOMUTHKK H cepe moAroToBkH padounx kagpos M UI1O Munobpuayiu Pocenn
or 17.03.2015 Ne 06-259) 1718 CMELMAIBHOCTH TeXHH4ecKoro npodiis 23.02.03
Texunueckoe 06CTYKHBAHIE W PEMOHT ABTOMOGHILIOI0 TPAHCMIOPTA

Opragmsamss—pazpaborunx: AQY BO JIQ «locynapcTeeHHbld  HHCTHTYT
IKOHOMMEKM, (PHHAHCOB, IPABaA K TEXHOTOTHH».

PaspaboTanku:

Pynanen Haranua BacuibesHa, npenoiaBarels MATCMATHKH BbICIICH
KBAIH(pHUKALMOHION KaTeropHa

Manammua Henst Jleoru0BHEA, IIPEIIOIaBATE]b MATEMATHKH BEICILIRH
kBTN AKATTHOHHOH KaTeropii

PaccMoTpeHa u 0/100peHa Ha 3ace1aHHi MCTO/IHNCCKOE KOMBCCHE,
nporoxoi Ne 3 ot _26.08.2017r.

I [peacendareib METOAHYECKOH KOMUACCHH = i Mommaxos AA.

- .




COLEPKAHUE
INOACHUTEJIBHASA 3AIIMCKA

OBIIAS XAPAKTEPUCTHKA YYEBHOI
JUCHMUILIAHBI

1. TIACTIOPTIIPOTPAMMBI YYEBHO
JUCHMUILIAHBI

2. CTPYKTYPA M COJEPKAHUE VUYEBHOM
TUCHUTILIAHBI

3. YYEBHO-METOAUYECKOE N MATEPHUAJIBHO-
TEXHUYECKOE OBECIHEYEHHUE HIPOI'PAMMDbI
YYEBHOU JUCIIUIIJIMHBI

4. KOHTPOJIb n OHEHKA PE3YJBbBTATOB
OCBOEHUS YYEBHOU JUCIIUITJIMHBI

MPUJIOKEHUE: KOMIIJIEKT ®OHJOBOIEHOYHBIX
CPEJICTB



MNOACHUTEJBHASA 3AIINCKA

IIporpamma  oOmieobpa3oBarenbHor  yuyeOHou  auciumiimHa OY/[.03
Marematuka: Anrebpa, Hadajla MaTEMaTUYECKOTO aHaJIM3a, TeoMeTpus (lanee —
«Maremarukay) npegHa3HaueHa JUuisi U3y4YeHUs] MaTeMaTUKU B PO eCcCHOHATbHBIX
oOpazoBatenbHbix opranmzanusax CIIO, peanusyrommx 00pa3oBaTeIbHYIO
nporpaMMy CpeaHero oomero oOpa3oBaHHs B Mpejesiax OCBOCHHS OCHOBHOM
npodeccuonansHoit obpazoBatenbHoil nporpammbsl CIIO (IITICC CIIO) na 0aze
OCHOBHOTO OOIIIero 00pa30BaHUs MPHU MOATOTOBKE KBATU(PUIIMPOBAHHBIX pabOYHX,
CITyXalIUX U CIIEHUATMCTOB CPEIHETO 3BEHA.

[Iporpamma paszpabotana Ha ocHoBe TpeboBanuit ®I'OC cpeaHero obIero
o0pa3zoBaHMsi, TPEAbIBISEMbIX K CTPYKType, COJIEp)KaHUI0 U pe3yJbTaTraM
OCBOEHHUsI y4eOHOH aucuumiauHbel «MaTemaTuka», M B COOTBETCTBUU C
PexoMenpanusiMu o opraHu3aliiy MOJyYeHHUsl CpeIHero ooIero oopa3oBaHus B
npeenax OCBOCHHsI 00pa30BaTeNIbHBIX MPOTrpaMM CPEeIHEro NpogecCHOHATBLHOTO
oOpa3oBaHusi Ha 0a3e OCHOBHOrO 00IIero oOpa3oBaHUS C Y4€TOM TpeOOBaHUMN
dbenepalibHbIX TOCYAAPCTBEHHBIX 00pPA30BATENbHBIX CTAaHAAPTOB U IMOJy4aeMOM
npodeccu WM CHEUUAIbHOCTH CpeAHEero NpodecCHOHaIbHOTO 00pa3oBaHUs
(mucemo JlemapraMeHTa TrOCYJapCTBEHHOM TMOJMTUKKM B cdepe MOATOTOBKHU
pabouux kaapos u JI1O Munob6puayku Poccuu ot 17.03.2015 Ne 06-259).

Conepxanue nporpamMmbl «MartemaTruKay HalpaBiIE€HO HAa JOCTHKEHUE
CIEIYIOIIMX LeJIen:

e oOecneueHust CPOPMUPOBAHHOCTH MPEJCTABICHUHN O COIUATBHBIX,
KYJIBTYPHBIX U UCTOPUYECKHX (PAaKTOPaX CTAHOBJICHHSI MATEMATHKU;

e o0ecnedeHus cHOPMUPOBAHHOCTH JIOTUYECKOTO, AITOPUTMUYECKOTO U
MaTeMaTUYECKOTO MBIILICHHUS;

e oOecrnieueHust CPOPMUPOBAHHOCTH YMEHUN MPUMEHSATD MOTYUEHHBIE 3HAHUS
IIPU PEIICHUH Pa3IMYHbIX 3a/a4;

e o0ecnedeHus cHOPMUPOBAHHOCTH MPECTABICHUN O MaTEMATHKE KaK YacTH
00I1eueI0BeUeCKOM KyIbTYphl, yHUBEPCAJIbHOM SI3bIKE HAYKH,
MO3BOJIAOLIEM OMUCHIBATH U U3Y4YaTh PEATBHBIE IPOLIECCHI U SIBJICHUS.

B mporpamMmy BKITIOYEHO coliepikaHue, HampaBlIeHHOE Ha (OPMUPOBAHUE Y
CTYJCHTOB KOMITETEHITNH, HEOOXOIMMBIX JJIs1 KauecTBeHHOTo ocBoeHus OITOIT
CIIO na 6a3e 0CHOBHOTO OOIIEro 00pa30BaHMS C MOTYYEHUEM CPETHETO OOIIETO
00pa3oBaHMs — MPOTPAMMBI MTOATOTOBKH KBATU(UIIUPOBAHHBIX Pab0UMX,
CIIy’KalllUX, IPOTPaMMBbI MMOJTOTOBKHU crieruanuctoB cpeanero 38eHa (IIIIKPC).



[IporpamMma y4eOHON TuCHUIUIMHBI «MaTteMaTuka» SBISETCS OCHOBOW s
pa3paboTku  pabouux  MmporpamM, B  KOTOpbIX  NpodeccroHaIbHbIe
oOpa3oBaresibHbIE OpTraHMU3allMU, peaTu3ylolue O00pa30BaTEIbHYI0 MNPOrPAMMY
cpeaHero oo6mero ob6pazoanus B mpenenax ocBoenus I[IIICC CIIO na 6asze
OCHOBHOTO 00ITIeT0 00pa3oBaHMsI, YTOUHSIOT COJACpXKaHUE ydeOHOTO MaTepuaa,
MOCIIEI0BATEIBHOCTh €0 M3yU€HUs, paclpe/esieHne y4eOHBIX 4acoB, TEMATHUKY
pedepaTtoB, BUABI CAMOCTOSITENIBHBIX PAa0OT, yUMTHIBas CIEUU(PHUKY MPOrpaMm
NOJITOTOBKA  KBANU(UIUPOBAHHBIX PpabOyYuX, CIyXalluX U CIECLHUAIICTOB
CPEIHEro 3BeHa, OCBauBaeMon Mpo(eccuu in CreluaabHOCTH.



OBIIASI XAPAKTEPUCTHKA YYEFHOM JUCIUILIUHBI

Marematnka  ABIAeTCS — (QyHIAMEHTAIBbHOW  00IIe00pa3oBaTeNbHOM
TUCIUIUIMHOM CO  CIIOKMUBIIMMCSL YCTOHYMBBIM  COJIEpP)KaHUEM U OOIIMMH
TpeOOBAaHUSAMU K TIOJITOTOBKE 00YUYaOIIUXCSI.

B mpodeccronanbabix 00pa3oBaTeNbHBIX OpPTaHU3AIUAX, PEATUIYIOMINX
00pa3oBaTeNbHyI0 MPOTPAaMMy CpPEIHEr0o OO0Iero oOpa3oBaHUs B Mpeenax
ocBoenusi [IIICC CIIO na 0a3e ocHOBHOro oOIIEro OOpa3oOBaHMS, W3YUCHHE
MaTeMaTHKd HMMEEeT CBOM OCOOCHHOCTH B 3aBUCUMOCTH OT  mpoduis
npodeCCUOHAIBHOTO 00pa30BaHUs.

IIpu  ocBoenuun  mnpodeccuit  CIIO wu  cnemmanpHocTedt  CIIO
€CTECTBEHHOHAYYHOTO npodumns po¢heCCUOHATTLHOTO oOpa3oBaHwsl,
cnermanbHoctetr  CIIO  rymanutapHoro  mpoduins  npodecCHOHAIBLHOTO
oOpa3oBaHusl MaTemaThka wu3ydaercs Ha Oa3zoBom ypoBHe DI'OC cpeanero
obmero obpazoBanus, npu ocBoennu npodeccuit CIIO u cnenmanprocteir CI1O
TEXHHUYECKOTO M COIMATBHO-DKOHOMUYECKOTo mpoduiieii mpodeccuoHaIbHOTO
MaTeMaTuka wu3ydaeTcsa Oosee yriyOJieHHO, Kak mnpoduibHas ydeOHas
TUCIMIUIMHA, YYHMTHIBAIOIas crnenuduKky ocBamBaeMblXx mpodeccuid wim
CHEIMAIEHOCTEH.

OTO BbBIpaKaeTcs uepe3 CoJep)kaHue OOydyeHHUs, KOJMUYECTBO YAaCOB,
BBIICTIIEMBIX HA W3YYE€HHE OTACIBHBIX TEM MPOrpaMMbl, TTyOMHY WX OCBOCHUS
CTyIEHTaMH, 4Yepe3 O00beM U XapakTep MNPAKTUYECKUX 3aHIATUN, BUIBI
BHEAYIUTOPHON CaMOCTOATEIHHON PabOTHI CTYICHTOB.

OO0mue e u3ydeHuss MaTeMaTUKA TPAJAUIIMOHHO PEaTn3yIOTCs B YETHIPEX
HamnpaBleHUsX — oOlee MpeacTaBieHHEe OO0 HIeAX W METOAaX MAaTeMaTHKH,
WHTEIJICKTYyallbHOE  pa3BUTHE, OBJIAJICHUE HEOOXOJUMBIMH  KOHKPETHBIMU
3HAaHUSMU U YMEHUSMHU, BOCIIUTATEIHHOE BO3CHCTBHE.

[Ipodunuzanms neneii MaTeMaTHUYECKOro OOpa30BaHUSA OTpakaeTcs Ha
BbIOOPE MPUOPUTETOB B OpraHU3allMU YUeOHOM AeATeabHOCTH o0yvarommxcs. s
TEXHUYECKOTO, COIMAIbHO-3KOHOMHUYECKOTO mpodmield mnpodecCHOHaIBLHOTO
oOpa3oBaHHMs BBIOOp IIeJe CMelaeTcs B MPAarMaTHYeCKOM HANpaBJICHHH,
NpeIyCMAaTPUBAIONIEM YCHIIEHHE H pACIIUPEHHE TMPUKIAAHOTO XapakTepa
U3YYCHUS MATEMaTHKH; MPEUMYIIECTBEHHOW OpPWEHTAIMM Ha alrOPUTMHYECKHA
CTHJIb NO3HaBaTEeNbHOM JeSITEIbHOCTH. st T'YMaHUTApHOTO U
€CTECTBEHHOHAYyYHOro mpodmiei mnpodeccuoHaIbHOro o00pazoBaHusi Ooliee
XapaKTepHbIM SBJSIETCS YCUJICHHE OOLIEKYJIbTYpHOM COCTaBIsIOMEH yueOHOM
JUCHUIUIMHBL C OpUEHTAIlMe Ha BU3YalbHO-OOPAa3HBIA M JIOTUYECKUN CTUIIH
y4eOHOM padOTHI.



N3ydyenne mMareMaTHKU Kak MPOPUIBHON 00IIe00pa3oBaTeabHON yueOHOU
JUCUUIUIMHBI, YYUThIBaIOLIEH crenu@uKy OCBaMBAaEeMbIX CTyAeHTaMu mnpodeccuii
CIIO mnnu cnermansHocTH CITO, oOecnieunBaeTcst:

— BBIOOPOM pa3JIMYHBIX MOAXO0/A0B K BBEJICHUIO OCHOBHBIX MOHSATHU;

— (GOopMHpOBaHHEM CHCTEMBl YYEOHBIX 3aJaHUl, OO0ECTEYNMBAIOIINX
3¢ (EeKTUBHOE OCYILIECTBICHHE BHIOPAHHBIX IEJIEBBIX YCTAHOBOK;

— o0oramieHueM CIeKTpa CTuJed ydyeOHOW [eATEeIbHOCTH 3a CYeT
COTJIACOBaHUsl C BEAYIIMMH JESITEIbHOCTHBIMH XapaKTEPUCTUKaMH BbIOpaHHON
npodeccur/ CuenuagabHOCTH.

[IpodunbHas cocTaBispOmIas OTpakaeTcss B TPEOOBaHUSX K IMOJATOTOBKE
o0y4Jaroumxcs B 4acTu:

— o0miel cuUCTeMbl 3HAHUM: COJEp)KATeNIbHbIE MPUMEPHI HCIOJIb30BAHUS
MaTeMaTHYECKUX UJIeH U METOAOB B MPO(ecCHOHANBbHOM e TENbHOCTH;

— YMEHH: pa3nuyue B ypOBHE TPEOOBaHUN K CIOXHOCTH MPUMEHSIEMBIX
aJITOPUTMOB;

— TMPaKTUYECKOr0 HCIOJIb30BaHUS TMPUOOPETEHHBIX 3HAHUW W YMEHUU:
WHMBUyAJIbHOTO Y4YEOHOrO OIbITa B TMOCTPOCHUM MATEMaTUYECKUX MOJEINIEH,
BBINIOJIHEHUU UCCIIEA0BATENIbCKUX MMPOEKTOB.

Takum oOpa3om, peanmuzanusi CoJep)KaHUs y4eOHOW  JAMCLUILIUHBI
OpUEHTHUPYET Ha MPUOPUTETHYIO POJIb MPOLIECCYAbHBIX XapaKTEPUCTHK yueOHOU
paboThI, 3aBUCAIIUX OT MPOuis MPohecCHOHATHFHOTO 00pa30BaHUs, MOTyUCHUS
OMbITa WUCHOJb30BAaHUS MAaTEMaTUKU B COJEPXKATENbHBIX M MPOGECCHOHATHHO
3HAQUUMBIX  CHUTyallUsiX MO  CpPaBHEHUIO ¢  (OpMalIbHO-ypPOBHEBBIMU
pEe3yIbTAaTUBHBIMU XapaKTEPUCTUKAMU OOYUECHHUSI.

ConepxaHue y4yeOHOM AUCIUIUIMHBI pa3pabOTaHO B COOTBETCTBUU C
OCHOBHBIMH COZEPKATEIBHBIMU JIMHUAMH 00yUYEHUS MATEMATHKE:

— anreOpanueckas JIMHHUA, BKJIIOYAIOIIAs CUCTEMATU3AlMI0 CBEICHHU O
YHCliaX; U3y4eHHE HOBBIX U 0000I1IeHNE paHee U3yYEHHBIX orepaiuil (Bo3BeACHHE
B CTENEHb, U3BJICUCHHE KOPHs, JorapuMUpOBaHHE, CHUHYC, KOCHHYC, TAHTEHC,
KOTaHT'€HC M 0OpaTHbhIE K HUM); U3yUY€HHE HOBBIX BHUJIOB YHCIIOBBIX BBIPQXKEHUH U
dbopMys; COBEpPILIEHCTBOBAHME TNPAKTUYECKUX HABBIKOB W BBIYMCIUTEILHON
KyJbTYphl, PAacCUIMPEHHE M COBEPUICHCTBOBAHWE aireOpanvyeckoro amnmnapara,
c(OpMUPOBAHHOIO B OCHOBHOM WIKOJE, W €ro MNPUMEHEHHE K pPEUICHUIO
MaTeMaTHYECKUX U MPUKJIAJHbIX 3314,

— TEOPETHKO-(PYHKIMOHAIbHASA JUHUS, BKJIIOYAIOIIAsl CHCTEMAaTU3aLHUI0 U
paciMpeHue cBeJeHU 0 (QyHKUHUAX, COBEPILICHCTBOBAHUE IPapUUECKUX YMEHMUIA;
3HAKOMCTBO C OCHOBHBIMU HJESIMH M METOJAMH MAaTEMaTUYECKOro aHajiu3a B
o0beMe, TO3BOJISIONIEM HMCCIENOBaTh d3JEMEHTapHble (YHKIMM W pelaTh
pocTellne reoMeTpudeckue, (M3nIecKue 1 Ipyrue NpukiaaHbie 3a1a4u;



— JWMHUS YypaBHEHWHW W HEPABEHCTB, OCHOBAaHHAas Ha TIOCTPOCHUH U
HCCIICIOBAaHUM MaTEMAaTHUUYECKUX MOJECNIEH, MepeceKaronascs ¢ aliredopanyeckon u
TEOPETUKO-(PYHKIIMOHAILHOW ~ JIMHUSIMM W BKJIIOYAIOIIas  pa3BUTHE |
COBEPIIEHCTBOBAHNE TEXHUKH alreOpanuyecKux MpeoOpa3oBaHUN IS pelIeHUs
ypaBHEHUH, HEPABEHCTB M CHUCTEM; (OPMHUPOBAHHE CIIOCOOHOCTH CTPOUTH H
WCCJIEIOBATh MPOCTEUININE MATEeMATHUECKUE MOJIEIN MPU PEIICHUH MPUKIATHBIX
3a7a4, 3a71a4 U3 CMEKHBIX U CIEIHaIbHBIX JTUCIMIIINH;

— TEOMETpUYECKas JIMHWS, BKJIIOYAIONAs HATJSIHBIC MPEACTABICHUS O
MPOCTPAHCTBEHHBIX (PUTYpax U U3YUYEHHE UX CBOMCTB, (POPMHUPOBAHUE U PA3BUTHE
MPOCTPAHCTBEHHOTO  BOOOPAXKEHMS, pPa3BUTHE CIOCOOOB  IeOMETPHUUYECKHUX
U3MEPEHUN, KOOPAMHATHOTO W  BEKTOPHOIO  METOJOB  JUJIsi  pEIIeHUs
MaTEMaTUYECKUX U TPUKIIAIHBIX 33/1a4;

— CTOXAaCTHUYeCKas JIMHWS, OCHOBAaHHAsS Ha pa3BUTUU KOMOMHATOPHBIX
YMEHUH, TPENCTABICHUNA O BEPOATHOCTHO-CTATUCTUYECKUX 3aKOHOMEPHOCTSIX
OKpY>Karollero Mupa.

N3yuenune oOmieoOpa3oBaTebHON Yy4eOHOM IUCHUIUIMHBI «MartemaTukay
3aBepIIaeTcs MoABEICHUEM UTOTOB B (hOpMeE SK3aMEeHa B paMKax MPOMEKYTOYHOM
aTTecTallid CTyAeHTOB B Tpouecce ocBoeHusi ocHoBHou [IIICC CIIO ¢
nosiyueHueM cpeaHero oobmero oopazoBanus (IITIKPC).



1. TACHOPT MPOI'PAMMBI YYEBHOM JUCIUITIJIAHBI

OY.03 MATEMATHUKA: AJITEBPA, HAYAJIA MATEMATHYECKOI'O
AHAJIM3A, TEOMETPUA

1.1. O61acTh NpUMEHEHUS POTrPaAMMBbI

[IporpaMmma  y4eOHOM  OUCHUIUIMHBI ~ SIBISIETCS  YacThblO  OCHOBHOU
npodeccuoHanbHON 00pa3oBaTeNbHOM MporpamMmbl B cooTBeTcTBUU ¢ DPI'OC
cpenHero o0miero oopa3oBaHusl.

[Iporpamma pa3paboTaHa Ha OCHOBE MPUMEPHOW NPOTPAMMBI yUeOHOM
JUCUUIUIMHBL  MaremaTtuka: anredpa, Hayajga MaTEMaTHYECKOro aHalu3a,
reometpust s cnenuaibHocTted  CIIO, onmoO6penHoitHayuHO-MeTOAMYECKUM
coBetoM Illentpa mnpodeccuonanpHoro ooOpazoBanus DOI'AY «OUPO» wu
PEKOMEHA0OBAaHHOM U1 peanu3anuu OCHOBHOM npoheccuoHaNbHOM
obpazoBarensHoi mporpammbl CITIO Ha 6a3e ocHOBHOTO 00MIEro oOpa3oBaHMs C
NOJTy4YeHUEM cpeHero obero oopazoBanus, [Ipotokon Ne 2 ot 26.03. 2015

1.2. MecTo y4yeOHOH TMCHMIUIMHBI B CTPYKType OCHOBHOM MpodeccuoHaAJIbHOM
o0pa3oBaTeJbHON MPOrPaAMMBbI:

YueOHas aucuuiuiiHa MaTemaruka: anreOpa, Havajga MaTeMaTHYeCKOTro
aHalln3a, TEOMETPUSI SBJIACTCA y4eOHBIM MPEIMETOM OO0s3aTEIBHON MpeIMETHON
obnactu «Maremartuka u uapopmatuka»y GI'OC cpennero odiiero o6pa3oBaHus.

B mpodeccrnonanbHbIXx 00pa30BaTENbHBIX OpPTaHU3ANMIX, PEATU3YIONMINX
00pa3oBaTeNbHyI0 MPOTPAaMMYy CpPEIHETO0 OOIero oOpa3oBaHUs B Mpeenax
ocBoenusi IIIICC CIIO na 6a3ze ocHOBHOro oOmiero oo6pazoBaHus, ydeOHas
IUCIUIUIHA «MaTeMaTHKay u3ydaeTcsl B 001e00pa3oBaTeIbHOM UKIIE y4eOHOTO
miana [IIICC CIIO na 6a3e OCHOBHOro 0OIIEro 0Opa3oBaHMsS C TMOJy4CHUEM
cpeanero ooimiero oopazosanus (ITITKPC).

B yuebnspix mianax IIIKPC, yaebnas nucuuminHa MaTtemartuka: anredpa,
Hayajla MaTeMaTHMYeCKOro aHaiu3a, TEeOMETpPUS BXOJUT B COCTaB OOIIMX
0011e00pa30BaTEIbHBIX YUEOHBIX TUCHUIUINH, (POPMHUPYEMBIX U3 00s3aTENbHBIX
npeameTHbix obnacteit ®I'OC cpeanero obmiero obpaszoBanus, Aid npodeccuit
CIIO IR0’ CIielIMaJIbHOCTEN CIIO COOTBETCTBYIOIIETO npodus
npodeCCHOHAIBHOTO 00pa30BaHUs.



1.3. Heau u 3axaum y4eOHOl JMCUMILUIMHBI — TPeOOBaHHMA K pe3yJbTaTam
OCBOCHHS YUYeOHOM JMCIUIIIHHBI:

OcBoenue conepxanust ydeOHoM mucturmuael  OVY][.03 Maremaruka:
anrebpa, Hayajga MaTeMaTHYEeCKOTO aHaim3a, TeOMETpHs o0ecreynBaeT
JOCTUKEHUE CTYJIEHTAMU CJIEAYIOIINX pPe3)ibmamog:

JIUYHOCHIHDIX .

e CchOPMHUPOBAHHOCTh MPEACTABICHUH O MaTeMaTHUKE KaK YHHUBEPCAIBHOM
SI3BIKE HAYKH, CPEJCTBE MOJCIUPOBAHUS SIBJICHUN W TIPOIIECCOB, 00 UIIEAX U
METO/IaX MaTEMaTHKH,

¢ TIOHMMaHWE 3HAYMMOCTH MAaT€MaTUKA i1  HAYYHO-TEXHUYECKOTO
nporpecca, cOPMHUPOBAHHOCTh OTHOIICHHS K MaTeMaTHKE KaK K YacTH
001I1eYeI0BeUeCKOr KYJIbTYPhl Yepe3 3HAKOMCTBO C HMCTOPHEH pa3BUTHS
MATEMATHUKH, IBOJIOLMEN MATEMATUYECKUX UJIEH;

® Da3BUTHE JIOTUYECKOTO MBINIJICHUS, MPOCTPAHCTBEHHOTO BOOOpaKEHUS,
AITOPUTMHUYECKONW  KYJIbTYphl, KPUTHYHOCTH MBIIUICHUS Ha YypPOBHE,
HEOOXOIMMOM g Oyayiied mnpodeccuoHanbHOM AEATETbHOCTH, IS
IPOAOHKEHUS 00pa30BaHus U caMo0Opa30BaHUS;

® OBJIQJICHHEC MAaTEMAaTUYCCKUMH 3HAHUSIMH W YMEHUSMH, HEOOXOIUMBIMHU B
MOBCEHEBHON JKM3HU, MJII OCBOCHHS CMEXHBIX €CTCCTBEHHOHAYYHBIX
TUCIMIUIMH W JUCHHUIUIAH TPO(ECCHOHATBFHOTO IHMKIA, JUIS TOTYYCHHUS
o0pa3oBaHusl B 00JaCTAX, HE TpeOyOIMMX YriyOJeHHOW MaTeMaTHYeCKON
MOJITOTOBKH;

® TOTOBHOCTh W  CIOCOOHOCTH K  OOpa3oBaHHWIO, B TOM  YHCIE
caM000pa30BaHUIO, HA TIPOTSHKEHUN BCEH JKM3HU; CO3HATEILHOE OTHOIIIEHUE
K  HEMpEephIBHOMY  00pa30BaHUIO KaK  YCJOBHIO  YCIICIIHOMN
npohecCHOHATEHON U 0OIIECTBEHHON ACSITETbHOCTH;

® TOTOBHOCTh U CIOCOOHOCTP K CaMOCTOSITCNIbHOW, TBOPYECKOH W
OTBETCTBEHHOU JIESITEIILHOCTH;

® TOTOBHOCTH K KOJUICKTUBHOH pabOTe, COTPYJTHUYECTBY CO CBEPCTHHUKAMU B
o0pa30BaTeNbHOM, OOIIECTBEHHO IOJIE3HOHM, yueOHO-UCCIIEI0BATEIbCKOM,
MIPOEKTHOH U JPYTHUX BUAAX ACSITEILHOCTH;

® OTHOIICHHE K MPO(hecCHOHATBHON IeATETPHOCTH KaK BOSMOKHOCTH YUaCTHSI
B perieHnH JTUYHBIX, OOIIECTBEHHBIX, TOCYyJapCTBEHHBIX,
oOIIeHAIIMOHATBHBIX MTPOOJIEM;

Memanpedmemn blx:
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e YMEHHE CAMOCTOSITEILHO OINPEACTATh LEIH ACSITEIbHOCTH U COCTaBIIAThH
IUTAaHBI JIESTEIBHOCTH, CAMOCTOSITEIBHO OCYIIECTBIIATh, KOHTPOJIUPOBATh U
KOPPEKTUPOBATh JEATEIHHOCTh; HCIOIh30BaTh BCE BO3MOXKHBIE PECYPCHI
JUISL  JTOCTHKEHUS TIOCTaBJICHHBIX IeJed W  pealu3anuyl  TUIAHOB
NeSTeTLHOCTH;, BRIOUPATh YCIICIIHBIE CTPATETUH B PA3IMYHbBIX CUTYAIUSX;

® yMEHHE TPOAYKTUBHO OOMATECA W B3aUMOJICMCTBOBaTH B IIPOIIECCE
COBMECTHON JCSATENbHOCTH, YYHUTHIBATH TO3UIMH JAPYTUX YYaCTHHKOB
JeATeIbHOCTH, Y(PGhEKTUBHO pa3peniaTb KOH(PIUKTHI;

e BJAJICHWE HAaBBIKAMH I[TO3HABATEIBHON, Y4EeOHO-HUCCIENOBATEIILCKON |
MPOCKTHOM ACSATEIHPHOCTH, HABBIKAMHU pa3pelieHus MpoOsieM; CIoCOOHOCTh
U TOTOBHOCTh K CaMOCTOSITEIbHOMY TIOMCKY METOJIOB  pEIICHUS
NPAKTHYECKHX 3a7a4, MPUMEHEHUIO Pa3IMYHBIX METOAOB MTO3HAHUS;

® TOTOBHOCTh M CIIOCOOHOCTH K CaMOCTOSATEIbHOW WHGOPMAIMOHHO-
MO3HABATENILHON JIEATENbHOCTH, BKJIIOYAas YMEHHUE OPHUCHTHUPOBATHCA B
pa3sMUYHBIX HUCTOYHWKAX WH(OpMAIMM, KPUTHUYECKH OICHUBATH W
WHTEPIPETUPOBATh  WHQPOPMAIIMIO,  TOJydaeMyl0 M3  Pa3IMYHBIX
HMCTOYHHUKOB,;

® BJAJICHUWE S3BIKOBHIMH CPEACTBAMH — YMEHHE SICHO, JIOTUYHO WU TOYHO
u3Jaratb CBOIO TOYKY 3pEHUS, HCIOJIb30BaTh aJCKBAaTHBIC SI3BIKOBHIC
CPEICTBa;

® BIAJCHUE HABBIKAMHU T[IO3HABATEIBHOW pedeKcud KaKk OCO3HAHUS
COBEPIIIAEMBIX JIEUCTBUA M MBICIHUTEIBHBIX MPOIECCOB, UX PE3yJbTATOB U
OCHOBaHWH, TPaHUI] CBOETO 3HAHUS W HE3HAHMS, HOBBIX IMO3HABATEIHHBIX
3a/1a4 U CPEJICTB UX JOCTHKEHHUS;

® IICJICYyCTPEMIICHHOCTh B TIOMCKAX U MPUHATHHU PEIICHUH, COOOPa3UTEIbHOCTh
U UHTYUIIUSA, Pa3BUTOCTh MIPOCTPAHCTBEHHBIX MPEACTABICHUI; CITOCOOHOCTh
BOCIIPUHUMATH KPACOTY ¥ TAPMOHHUIO MHPA;

npeomemmuuix:

e Cc(pOPMUPOBAHHOCTh MPEACTABICHUI O MaTeMaTUKE KaK 4acTH MHUPOBOM
KyJbTypbl M O MECT€ MAaTEMaTHKM B COBPEMEHHOW LMBWIM3ALMH, O
crocobax ONMuCcaHusl HA MATEMaTUYECKOM S3BbIKE SBJIICHUHN peaJbHOTO MUPA;

e Cc(HOPMUPOBAHHOCTh NPEJACTABICHUNA O MAaTEMAaTHUKEUYECKUX MOHATHUIX Kak O
BAKHEUIIMX MAaTEMaTUYECKUX MOJEIAX, IO3BOJIAIOIIUX OIKUCBIBATL U
U3y4yaTb pa3Hble MPOLECCHI M SABJICHUSA; ITOHUMAaHHME BO3MOXKXHOCTH
aKCMOMAaTHUYECKOI'0 MOCTPOEHUs MATEMAaTHYECKUX TEOPHH;
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® BJIAJICHUE METOJAMM JOKA3aTEIbCTB U AJITOPUTMOB PEIICHUSA, YMEHHME HX
IIPUMEHATH, IPOBOJIUTH JOKA3ATENIBHBIE PACCYXKICHUS B XOJIE pEUICHUA
3az1ay;

® BJAJCHUE CTAHIAPTHBIMA NPUEMAMH  PEIICHUS  PAUMOHAIBHBIX U
UPPALMOHAIBHBIX, II0KA3aTEJIbHBIX, CTEIEHHBIX, TPUTOHOMETPUUECKUX
YpPaBHEHUN MW HEPABEHCTB, MX CHCTEM; HCIOJIb30BAHUE TI'OTOBBIX
KOMIIBIOTEPHBIX IIPOIpPaMM, B TOM 4YMCJIE IS ITOMCKA ITyTH PELICHUS W
WUIIOCTPALK PELICHNUS] YPABHEHUI U HEPABEHCTB;

e Cc(pOPMUPOBAHHOCTD IIPEICTABICHUN 00 OCHOBHBIX HOHATUAX
MAaTeMaTH4YeCKOr0 aHAJIN3a M HX CBOMCTBAaX, BIIAJCHHE YMEHHEM
XapaKTepu30BaTh TMOBEACHUE (PYHKIMM, HCIOJb30BaHUE TOJYyYECHHBIX
3HAHUM IS OIMCAHUA U aHAJIN3a PEAJIbHBIX 3aBUCUMOCTEN;

® BIAJCHUE OCHOBHBIMH IIOHATHUSAMHM O IUIOCKUX U TPOCTPAHCTBEHHBIX
reOMEeTPUUECKUX (PUrypax, MX OCHOBHBIX CBOMCTBax; c(OPMUPOBAHHOCTH
YMEHHsI PACHO3HAaBaTh HA 4YEpPTeXax, MOJAEISIX W B PEWIBHOM MHpE
reOMETPUYECKUE burypsr; IIPUMEHEHUE M3Y4YEHHBIX CBONCTB
reoMeTpuueckux Guryp u Gopmys A peleHus TeOMETPUUYECKUX 3a1a4d U
3a/1a4 C IPAKTUYECKUM CONECPKAHUEM;

e Cc(hOPMUPOBAHHOCTb MPEJCTABICHUN O MpOLECCaX W SBJICHUSIX, HUMEIOIUX
BEPOSITHOCTHBIA ~ XAapakTep, O CTAaTUCTUYECKUX 3aKOHOMEPHOCTSAX B
pealbHOM MHpe, OO0 OCHOBHBIX TMOHATHSIX JJIEMEHTAPHOW TEOpPUHU
BEPOSITHOCTEW; YMEHNNW HAXOIUTh U OLICHMBATHh BEPOSITHOCTU HACTYIUICHMS
COOBITHI B TMPOCTEHIIMX TMPAKTUYECKUX CHUTYyalUsIX U OCHOBHBIC
XAPaKTEPUCTHUKH CIIy4aiHBIX BEJIUYHH;

® BJIAQJCHUE HABBIKAMHU HCIIOJIb30BAaHUS TOTOBBIX KOMIIBIOTEPHBIX HPOrpaMMm
IIPU PELICHUU 3a/1a4.

1.4. PekomenayemMoe KOJIMYECTBO YACOB HA OCBOCHHE NMPOrpaMMbl Y4eOHOM
AUCHUIINHBI:

MaKcUMabHOU yueOHOM Harpy3ku oOydaromierocsi3sS1 yac, B ToM 4uce:

00s13aTeNIHbHOM ayTUTOPHON Y4eOHOI Harpy3ku oOydvaromierocsi234 vaca;
CaMOCTOSITENIbHOM paboThl 0Oyuaromerocsll74acos.
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2. CTPYKTYPA U COJIEP)KAHUE YYEFHOM TUCIUILINHBI

2.100beM y4eOHO JUCUUIIJINHBI

OY/1.03 Mamemamuka: anzeopa u HA4a1a Mamemamuyecko2o aHaiuzd,

ceomempus

Bup yueOHoi1 padoThI

Oovem uacoe

MakcumaJsibHast ydyeOHasi Harpy3Ka (Bcero) 351
O0s13aTesibHAsE ayIMTOPHAasA yueOHasi Harpy3Ka (Bcero) 234
B TOM YHCJIE:
TEOPETUYECKUE 3aHATHS 122
MPAKTUYECKUE 3aHATHUS: 112
13 HUX KOHTPOJIbHBIC PAOOTHI 22
CamocrosiTesibHasA paboTa o0yuawinerocs (Bcero) 117
B TOM YHCIIE:
COCTaBJICHHE KpPOCCBOPJOB 6
rpaduyeckas padbora 14
paboTa co CIpaBOYHON JIUTEpPaTYpOil 4
BBIIIOJIHEHUE TECTOBBIX 3aJlaHUH 12
pelieHre 3aaad 33
U3TOTOBJIEHUE MOJIENN 8
Cco00I11IeHnE 6
HaIlKUCcaHue KOHCIEKTa 34

[IpomexxyTounast arrecranus B popme skzamena 6o Il cemecmpe.
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2.2 COJAEP)XAHUE YYEBHOU JUCHUIIJIMHBIOY/].03 Mamemamuxka: anzeopa u Hawaia MamemamuiecKo2o aHaiusd,

ceomempusn
Copep:xaHue yueOHOI0 MaTepHaJia, JIaGopaTopHble U MpaKTHYecKue padoThbl, XapakTepucTHKa OCHOBHBIX BH/IOB JesiTelibHOCTH | O0bem uacoB | IIpumeuanus,
caMocTosATeIbHasl padoTa o0y4yaomuxcs CTy1eHTOB (1o pa3zaenam coaep:kanus Y /) YPOBEHb
YCBOGHUS
1 2 3 4
BBenenue. 1 1. Beenenne. O630pHas JeKIus 1Mo Kypey 7 —9 BrimonHeHne TecTa BXOJTHOTO KOHTPOJIS. 2
KJacca.
2 2. Beenenne. O630pHas nekuus mo Kkypcy 7 —9 T | K |13 1
KJacca. 2 | - -
Paspen 1. Pa3zBuTHe NOHATHSA 0 YHCJIE. 10
T | K [II3
8 - 2
Tema 1. JleficTBUTeIbHBIEC 3 1. Ilenble ¥ palMOHAIBHBIC YUCIIA BrimonHenue apudmMeTHyecknux ornepannii Haj 1
yHcaa. 4 2. JleicTBUTENBbHBIC YUCIA. JIEHCTBUTEIILHBIMU YUCIAMH. 1
5 3.ApudmMeTHuecKue onepanun HaJ 1
JICHCTBUTEILHBIMHU YUCIIAMH. 1
6 4. ApudmerndecKue onepamnyuy Haj CrapToBasi TMarHocTu4eckas padbora. 1
JICHCTBUTECITLHBIMU YUCIIAMH.
CamocTosiTeJibHasi padoTa 00yJarouuxcs:
1. Pabota co cripaBouHO TUTEpaTypoit Mo Teme «[Ipu3HaKu TeTUMOCTH THCET. 4 3
2. Hanimcanwe KOHCTIEKTa 10 TeMe «J{eImMOoCTh MHOTOWICHa 4
Tema 2. IIpubanxeHHbIE 7 1. ITpubnmxeHHBIE BRIYACICHUS. Brraucnenue OTHOCHTEILHONW MOTPEITHOCTH.
BbIYHCJICHHSA. 1
8 2. [TpubnmkeHHbIe BHITUCIICHNSI. 1
9 3. I3 Nel. Beruncnenne OTHOCHTEBHOM 1-2
MOTPENIHOCTHU. [IpakTHYECKUE IPHUEMbI BEIYUCIICHHIA 1
C MPUOJIMKCHHBIMHA JTAHHBIMHU.
Tema 3. KommiekcHbie 10 | 1. KommiekcHbIe yucTa. BrInonHeHUE BEIYMCIICHUH ¢ KOMITICKCHBIMH YHCIaMU:
qHCIa. CJIOKEHHUE, BBIYUTAHNE, YMHOXKEHHE, JICJICHHUE. 1
11 | 2. Kommekcbie qucna. N300pakeHe KOMILIEKCHBIX YHCET TOYKAaMH Ha 1
12 | 3. 113 Ne 2]IeiicTBIA Haj KOMIUIEKCHBIMH anciamy | KOMIUIEKCHOI IUIOCKOCTH. 5 1-2
1 MX TEOMETPHUECKAS HHTEPIPETALIHS. HuTepnpeTanus Ha KOMIUICKCHOM IIOCKOCTH 1
CIIO’KEHUS M BEIYUTAHUS KOMIUIEKCHBIX YHCEI.
Pa3nen 2. KopHu, cTeneHu u jJorapugmsl. 28
T | K | 1II3
8 4 |16
Tema 1. Kopuu u cTeneHu. | 13 | 1.Kopens n-ii crenenu. | IIpumenenne npaBui IEUCTBUH C paluKaIaMH, 1
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14 | 2.CsoiicTBa cTeneHel ¢ AeHCTBUTEIbHBIM CTETICHSAMH IIPY BBIYUCICHUAX U IPE0Opa30BaHUAX 1 1-2
TIOKa3aTeJIeM. BBIPaKEHUH.
15 | 3. II3 Ne 3.BeImonHeHHE TOXKIECTBEHHBIX
peoOpa3oBaHUil  BHIPAXKCHHUH C IEIBIMU 1
10Ka3aTeISIMU.
16 | 4.IIpeoOpazoBaHne BBIpaKEHUI, COAEPIKALINX IIpumeHeHue npaBus ASHCTBUI ¢ paguKagaMy Mpu 1
CTEICHU. BBIYHCIICHUSIX U PEOOPa30BaHUAX BBIPAKEHHUH.
17 | 5.11I3 Ne 4.IIpeoOpazoBanue BBIpaXKECHUH, IIpumeHeHue npaBul AEUCTBUI ¢ CTENEHIMU IpU 1
COJIEpIKallUX CTETEHH. BBIYHCIICHUSIX U IPE0OPa30BaHUAX BBIPAKEHHUH. 1-2
18 | 6. I3 Ne 5.IIpeo6pa3zoBaHue BRIPAKEHHIA, PacnosnaBanue rpa)ukoOB CTENICHHBIX ()YHKIUI. 1
COJIEpIKAINX CTETICHH. [MocTpoenue rpamKoB d71eMEHTAPHBIX (QYHKIUH,
M3yYeHHE CBOMCTB 3JIEMEHTAPHBIX (PYHKIHH 10 UX
rpadukam.
Tema 2. Uppauuonaasunie | 19 | 1. UppanmnonanasHble ypaBHECHHS U HEPABEHCTBA. Pemenue npocTednmmx upparmoHaIbHBIX YPaBHEHUH. 1
YPaBHEHHs M HepaBeHcTBa. | 20 | 2.PemeHne MppannoOHANTBHBIX YPaBHEHHUH. Pewenune npocredmnx UppanoHalbHbIX HEPABEHCTB. 1
21 | 3. I3 Ne 6.Pemienue upparrioHaibHBIX HEPABEHCTB 1
22 | 4 I3 Ne 7.Brbruncienue 3HaUEHH BHIPAKEHM. CamocrostensHas pabora 1-2
VpaBHEHHS 1 HEPABEHCTBA. 1
23 | 5. I3 Ne 8.PenreHne npocTeHmmx ypaBHEHHH. |
Tema 3. IlokazaTrejabHast 24 | 1. Iloka3arenbHble ypaBHEHUS U HEPABEHCTBA. PacnosnaBanue rpadMKoB MOKa3aTeIbHBIX ()YHKIIHH. 1
(yHKnus, ee CBONHCTBA H 25 | 2. I13 Ne 9.PeimicHie MOKA3aTEBHBIX YPABHEHHIH. IocTtpoenue FPa(bHKOB JJIEMEHTAPHBIX (bvaKuI/Iﬁ, 1
rpaguxk. N3y4eHUE CBOWUCTB 3JIEMEHTAPHBIX (DYHKIHUH MO UX 1 1-2
IoxazaTeabHbIE 26 3.113 Ne 10.Pemienue nokasaTeslbHbIX YpaBHEHUH. rpaduKam. 1
YPaBHEHUs! H HepaBeHCTBA. | 27 | 4. I3 Ne 11.PemeHue oKa3aTelbHBIX HepaBeHCTB. | ©CUICHHE IPOCTEHIIMX MOKA3aTeIbHEIXYPABHCHHI.
28 | 5.Konrtpoabnas padoraNe 1o teme: «KopHu, Pemenre mpocTelmx noxka3areabHbIXHEPABEHCTB.
29 | cremeHH, UPPALIMOHAIBHBIE YPAaBHEHUS 2
6.
CamocrosiTebHas padoTa o0y4aroImmuxcs
[MoaroroBka cooOLIEHUS O TeMaM: 3
1. O npoucxosxaeHny TEPMUHOB ¥ 0603HAYECHHUH.
2. U3 ucropuu norapuMos. 2
Tema 4. Jlorapupmsl. 30 | 1. Jlorapudmer. Jlorapudmuueckas GpyHKIMs, ee [Mpumenenune npaBui AedcTBUil ¢ TorapudmMamMu Npu
Jlorapugmuyueckast CBOMCTBA U rpaduk. BBIYHCIICHUSX U IPEOOPa30BaHUAX BBIPAKECHHUH.
(pynknus, ee cBolicTBa 1 31 | 2. I3 Ne 12.TIpeoOpazoBanue iorapupMUIECKIX PacnioznaBanue rpaMKoB JIOrapupMUIECKUX 1 1-2
rpadux. BBIPAXKECHUH. ¢ynkmid. [Toctpoenue rpadukoB 31eMEHTapHBIX
32 | 3. I3 Ne 13.I1peo6pazoBaHue JorapupMUIECKuX (QyHKIMH, U3ydeHne CBOMCTB 3JI€MEHTapHBIX QYHKIMH 1
BBIPAKCHUH. 0 MX rpaduKam.
CamocTosiTeJibHasi padoTa 00yJarommuxcst 3
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Pemenne TecToBBIX 3amaHuil 10 Teme: «Jlorapudmery. 4
Tema 5.Jlorapupmuyeckue | 33 | 1. Jlorapupmudeckue ypaBHEHHs U HEPABEHCTBA Pewenne npocreifmmx gorapupMuUIecKux ypaBHEHHH. 1 1
YPaBHEHHS H HEPABEHCTBA 317 ) 113 Ny 14Pemmenne npocTelimix ora- Pemenne npocreiimmx gorapuMIUIECKUX HEPABEHCTB. 1
pUPMUYECKUX YpaBHEHUH. 2
35 | 3.II3 Ne 15Pemenue npocTeimux igora- 1
pUPMUYECKUX YpaBHEHUH.
36 | 4. I3 Ne 16 Pemenue npoctedmmx 1
Jorapu(pMUYECKUX HEPABEHCTB. 1
37 | 5. I3 Ne 17Pemntenue npoctedmmx 2
Jorapu(MUIECKUX HEPABEHCTB. 1
38 | 6. I3 Ne 18 Pemenune jgorapudmMmudeckux
YpaBHEHHMI U HEPABEHCTB.
CamocrosiTebHas padoTa o0y4aroImmuxcs
Pemienue 3a1au 1 ynpaxxaeHu# 1o odpasiy no teme: «llokasarenbHbleypaBHEHUs] U HepaBeHCTBa» U «Jlorapudmby 4 3
39 | 1.KonTpoabHasi padora Ne 2 1o Teme: 2
40 | «Jlorapudmer IIpeobpazoBanne BEIpaKeHUI» 3
2.Iloka3arenbHble YpaBHEHHUs] M HEPABEHCTBA.
Pa3gen 3. IlpsiMble ¥ II0CKOCTH B IPOCTPAHCTBE. 20
T | K | I3
18 | 2 -
Tema 1. Bzaumuoe 41 1.IIpenmer u 3amaun crepeomerpur. OCHOBHEIE [TepeuncieHrie OCHOBHBIX MTOHATHH CTEPEOMETPHH. 1
pacmnoJiokeHHe NPAMBIX B TIOHATHS CTEPEOMETPHH: TOUKA, IIpAMast, INIOCKOCTh. | [IpuBeneHne MpuMepoB peanbHbIX 00BEKTOB, KOTOpPBIE
NMPOCTPaHCTBe. 42 | 2. AKCHOMBI CTEPEOMETPHH U CIIEIICTBUS U3 HUX. HCIIONB30BaHBbI JJIS MICAIN3aUH. 1 1-2
43 | 3. HekoTopsie CIeNCTBUS U3 aKCHOM CTEPEOMETPHH. Tepeuncienne u HILTIOCTpaliA cnocobos 3a1aHus 1
MPSAMBIX U INIOCKOCTEH B IPOCTPAHCTBE.
DopmMynupoBaHUE aKCHOM CTEPEOMETPHH.
PacriosnaBaHue Ha MOZIEINISIX U YepTEkKax U
n300paKeHHE pa3IniHbIX CIIydaeB B3aHMHOTO
PpacIoIoKeHHs IPSIMBIX B TPOCTPAHCTBE.
dopmynupoBaHue ONpeeIeHUH epeceKaroIuXcs,
napauleNbHBIX, IEPIeHIUKYISPHBIX U
CKPEIINBAIOIIMXCS IPSIMBIX B IIPOCTPAHCTBE.
PacriosHaBaHWMe Ha MOZENAX U YEPTEKAX U
n300pakeHNE Pa3InIHBIX CIIydaeB B3aHMHOTO
PpAacIoI0KeHHs IPSIMOI U MIIOCKOCTH.
Tema 2. ITapanieibHOCTD 44 | 1. [lapannenpHbIe IPSMBIE B IIPOCTPAHCTBE. DopMyITupoBaHHE ONIPEISIICHUH MapauIeTbHBIX 1
NPAMBIX U MJIOCKOCTeEI. 45 | 2. [lapanie bHOCT MPAMBIX U MIOCKOCTEH. MIPSIMOM U TUIOCKOCTH. CDf)pMYJII/IpOBaHI/Ie MPU3HAKOB 1
napauIeIbHOCTH IPSIMO# U M1ockocTu. Pacnio3HaBaHue 1

IIpu3Haku nmapajuieIbHOCTH MPSMBIX M INIOCKOCTEN.
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46 | 3. INapamnensHocTh mIockocTe. CBONCTBA. Ha MOJIEIISIX M YepTekKax M N300pakeHHE pa3InIHbIX
47 | 4. PaznuuHble cedeHust Ky0a MiI0CKOCTHIO. CIIy9acB B3aHMHOTO pacloNOKCHHA II0CKOCTEH.
DopMyIHpOBaHUE ONPEEICHUI TapalIeIbHBIX 1
48 | 5. PaznuuHble cedeHust Ky0a MIIOCKOCTHIO. [IOCKOCTEIA. 1
49 | 6. IlocTpoenue ceueHHH KyOa MIIOCKOCTHIO Peienne 3aja4 Ha OCTPOCHHE CEUCHHI 1
- MHOTOTPaHHUKOB. 1
50 | 7.Iloctpoenue ceyeHui Kyba MIOCKOCTHIO 1
CamocrosTebHasi padoTa 00yyaomuXcs
I'padmueckas padora «[locTpoenue cedyeHus KyOa IIIOCKOCTHION. 6
Tema 3. 51 1.ITepnieHANKYIISIPHOCTD NPSIMBIX U TNIOCKOCTEH. DopMyIHpOBaHUE ONpPENEIeHNI EePIEeHUKYIIIPHBIX 1
I[epnenaAnKyJSIpHOCTH npsMOH | TIockocTH. DopMynnpoBaHue TPU3HAKOB
NPSMBIX H MVIOCKOCTEii. HNEePHIEHANKYIIPHOCTH NPSIMOH U MIOCKOCTH.
Tema 4. Ilpusnak 52 | 1. Ilpu3Hak nepneHuKyISpHOCTU INIOCKOCTEH. Pacno3naBanne Ha MOZIESX U UepTEXaAX U 1
NepPNeHINKYISIPHOCTH n300pakeHHe pa3InIHBIX CIIydaeB B3aHMHOTO
IJIOCKOCTeIA. PAcCIIONIOKEHHS TNIOCKOCTEI.
DopmynrupoBaHUEe ONPeAeIeHUN ePIeHINKYIISIPHBIX
mockocTeil. @opMynrpoBaHUE IPU3HAKOB
MEPIECHANKYIISIPHOCTH TNIOCKOCTEH.
Tema 5. Ilepnenguxkynasipu | 53 1.Ilepnennukyisp 1 HakiIoOHHas. Teopema o Tpex DopmynrpoBaHue OoNpeeSIeHn epneHIuKysipa u 1
HakJIOHHas. Teopema o TEpIECHIUKYJIApaXx. HaKJIOHHOH.
Tpex neprneHINKyJIApax 54 | 2.Pemenue 3ana4 no teme: «Teopema o Tpex OOBsicCHEHHE, KaK ONIPEAEISIIOTCS] PACCTOSIHUS: OT
MIEPHIEHANKYIIAPaX». TOYKH JI0 TIPSIMOM, MEXTy TapaJuIeJIbHBIMH TIPSIMBIMH, 1
MEXIY CKpeLIHBaroIMMHucs npsiMbiMu. Haxoxnenue
PacCTOSHUI: OT TOYKH JI0 IPSIMOH, MEXAY Mapauieib-
HBIMH HPSIMBIMH. MEX]Ty CKPEIIUBAIOIINMUCS
TIPSIMBIMH.
OOBsicHeHHE, KaK ONPEIEISIOTCS PACCTOSIHUE OT
TOYKH JI0 TIFIOCKOCTH ¥ PACCTOSIHHE OT MPSIMOH 10
rapasuieIbHON e MIIOCKOCTH.
OOBsICHEHHE, YTO HA3bIBACTCS YTIIOM MEXIY NIPSIMON U
IUTOCKOCTRIO. M300paskeHue yriaa MexXIy IpsMoi 1
IUIOCKOCTBI0. OOBsICHEHNE, KaK HAXOAUTCS PACCTOSHUE
MEXAY NapaJlIeIbHbIMH INIOCKOCTSMH.
Tema 6. Yriabl Mexkay 55 1.¥Yron mexay npsAMON U MIOCKOCTBIO. DopMynUpOBaHUE ONPEAEICHUN MapalIeNbHbIX 1
NPAMBIMH H ILIOCKOCTAMH. 756717 o0 o umiif yron. YToA MEsKTy MIOCKOCTSM. NPSIMOM M TJIOCKOCTH Y TIEPIEHIUKYJISIPHBIX NPSMOH 1 1
57 | 3.I'eomeTnpueckue Mpeodpa3oBaHus B TIIOCKOCTH. . !
MIPOCTPAHCTBE: NapalelbHblil IEPEeHOC, CUMMETpPHUs opmy.HpOBaHHE ONPECICHHI YITIOB MCAKY
OTHOCHTEIEHO IIOCKOCTIL NepeceKaroUMHUCS, MapaJuIeTbHBIMH,
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58

4.mapajuienpHOe mpoekTHpoBanue. [Inomans
OpPTOrOHALHOM Tpoekiuu. M300paxkenue
MIPOCTPAHCTBEHHBIX QUTYD

59

60

5.KonTpoabsHast padora Ne 3 o teme:
«[TapamnenbHOCTb IPSAMBIX U INIOCKOCTEN»,

((HepHeHI[I/IKyHSIpHOCTL MMpsAMBIX U IUIOCKOCTCH»
6.

MEPIICHANKYISIPHBIME U CKPEIIHBAOIUMHUCS TPSIMBIMU
B IIPOCTPAHCTBE.

OOBsICHEHHE, YTO HA3BIBAIOT: ABYTPAHHBIM YTIIOM
MEX]Ty TUIOCKOCTSIMH, JTHHEHHBIM YTIIOM JIBYTPAHHOTO
yria.

Haxoxxnenue TMHEWHBIX YTIIOB ABYTPAHHOTO yTJa.

Pa3nen 4. OCHOBBI TPUTOHOMETPHH.

113

13

14

Tema 1. Yriasl
BpaliaTeJibHOe IBUKEHHE,

61

1. Pagmannas mepa yrima. COOTHOIICHHS MEXITY
TpajyCHOM U paIMaHHOW MEpaMH yTJia.
BpaniarenbHoe ABMKEHHE U €T0 CBOMCTBA.

[TepeBom u3 TpagyCcHON MEpHI B paiaHHYIO i 0OpaTHO.

Tema 2.
TpuronoMeTpuvecKue
onepauuu

62

1. Cunyc, KOCHHYC, TaHTE€HC, KOTAHT'CHC YHCIA.
TpuroHoMmeTpudeckre (GpyHKITUH THCIOBOTO
apryMeHTa, 3HaK! MX 3HAYCHHUH 110 YETBEPTSIM.

63

2. CoOTHOIIEHHS MEXTy TPUTOHOMETPUIECKUMHU
(hYHKIMSIMU OJHOTO apTyMEHTA.

64

3. ®opMyIibl IPUBEACHHUS.
OCHOBHBIE TPUTOHOMETPUYECKUE TOKAECTBA

65

4.113 Ne 19.Brrunciaenne 3Ha4€HUI
TPUTOHOMETPUUECKHX (PYyHKIHIA.

[IpuMeHeHNE TPUTOHOMETPHYECKUX (HOPMYI IIPH
BBIUHCIICHUSX M ITPe0Opa30BaHUAX BEIPAKCHHUH.

Tema 3. IIpeoOpa3oBanue
TPUTOHOMETPHYECKHX
BbIPAKeHN

66

1. CuHyC W KOCHHYC JBOWHOTO yriia. DopMyIbl
MOJIOBUHHOTO apryMeHTa. BeipaxeHue
TPUTOHOMETPUYECKUX (DYHKIMIA uYepe3 TaHI'CHC
MOJIOBUHHOTO aprymeHTa. IIpeoOpa3oBaHus
MPOCTEHIINX TPUTOHOMETPUUECKUX BBIPAKEHUH.

67

2.3anuchk (popMyI cHHyca, KOCUHYCa, TAaHTeHCa U
KOTaHT€HCa CYMMBI M PA3HOCTH JIBYX YTJIOB.
[IpeoOpazoBanus MpoCTEHIINX
TPUTOHOMETPUYECKUX BBIPAKEHHII.

68

3.113 Ne20.ITpeoOpazoBaHne CyMMBI
TPUTOHOMETPUUECKUX (QDYHKIUIT B IPOU3BEICHHE U
POU3BE/ICHHE B CYMMY.

69

4.113 Ne21.[IpeoOpa3oBaHuss MPOCTEHITNX
TPUTOHOMETPUUYECKHX BBIPAKCHUIA.

70

5. I3 Ne22.VupoieHne BeIpaKeHHH.

71

6.113 Ne 23.IIpeobpa3zoBaHue TPUTOHOMETPHUIECKHIX
BBIpaKCHUH.

72

7. I3 Ne 24. TIpeobpa3oBanme

ITpumeHeHne TPUTOHOMETPUIECKUX (HOPMYII IIPH
BBIYHMCIICHUSIX U IPEOOPa30BaHUAX BBIPAKEHHUH.
[Tpeobpa3oBaHe TPUTOHOMETPUYECKUX BBIPAKEHUH.
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‘ TPUTOHOMETPUICCKUX BLIpa)I(eHI/Iﬁ.

CamocrosiTebHas padoTa o0yyaroImmuxcs
Pemenne TecTtoBBIX 3amaHuii 1o TeMe: « TpuroHomMeTpudeckue GopMyIIb.

Tema 4.
Tpuronomerpuveckue
GyHKUMHU.

73

1. TpuroHomerprueckue GyHKIMH U UX TpaUKH.

74

2.KonTponbHast padora Ne 4 o reme

75

«[Ipeobpa3zoBaHKe TPUTOHOMETPHUCCKUX
BBIpaKEHUN»
3.

Onwucanne cBOWCTBa GYHKIMH (MOHOTOHHOCTb,
HaJM4yyue TOYeK MaKCUMyMa, MUHUMYMa, 3Ha4YeHUs
MaKCHMYMOB 1 MUHHMYMOB, OTPaHUYCHHOCTb,
9ETHOCTh, HEYETHOCTD, IEPUOTUIHOCTD) TT0 UX
rpadukam.

CamocTtosiTeJbHasi padoTa 00

YUyaruimxcs

I'papmueckas pabora mo Teme: «I'padukn TpPUTOHOMETPHUIECKHUX (PYHKITHID

Tema 5.
TpuroHoMmeTpuvecKue
ypaBHEHMSI.

76

1. Ilpocreiinue TPUrOHOMETPUUECKHE YpPaBHEHUS

77

2. OCHOBHBIC TUIIBI TPUTOHOMETPUUYECKUX
YpaBHEHHUM.

78

3. OCHOBHBIC TUIIHI TPUTOHOMETPUUIECKUX
YpaBHEHMH.

79

4.T13 Ne 25.Perieare TPUTOHOMETPHUECKUAX
ypaBHEHHIA, CIOCOOOM MPUBEACHHS K
anreOpanvyeckoMy, OTHOCUTEIHHO OJHO U3
TPUTOHOMETPUIECCKUX (PYHKIUH U CIIOCOOOM
TIOHW)KCHUS TTOPSIKA YPABHEHUSL.

80

5.I13 Ne 26.Pemenue TpUroHOMETPUIECKUX
ypaBHEHHI, CIOCOOOM MPUBEAEHHS K
anredpandeckoMy, OTHOCHTEIIFHO OJHON M3
TPUTOHOMETpUUECKUX QyHKIMIT 1 criocoOoM
HOHI)KCHHUS NIOPAIKA YPaBHEHHSL.

81

6. II3 Ne 27.Pemienne TpUTOHOMETPUIECKIX
ypaBHEHHIA, CIOCOOOM MPUBEACHHS K
anredpandeckoMy, OTHOCHTENILHO OJHON M3
TPUTOHOMETPUUECKHUX (QYHKITUH B CITOCOOOM
MOHIDKCHUS! TOPSI/IKA YPaBHEHUSI.

82

7. I3 Ne 28.Petienue TpUTOHOMETPUIECKIX
ypaBHEHHIA, CIOCOOOM MPUBEACHHS K
anreOpanvyeckoMy, OTHOCUTEIHHO OJHOM U3
TPUTOHOMETPUICCKUX (PYHKIUH U CIIOCOOOM
TIOHW)KCHUS TOPSIKA YPABHEHUSL.

83

8. II3 Ne 29.Pemienne TpUroHOMETPUIECKUX
YpaBHEHHI, HCIIOJIB3YI0 TPUTOHOMETPHUUECKHUX
(hopMyJ CTIOKEHHS U CIEACTBUS NX HUX.

84

9. II3 Ne 30.Pemenue TpUroHOMETPUUYECKHUX
OJIHOPOJHBIX YPAaBHEHHH.

Pemiennie nmpocTeHIMx TPUTOHOMETPUYECKHUX
ypaBHeHM. Penienne npoctedmmx Tpu-
TOHOMETPUYIECKUX HEPABEHCTB.

—_—
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85 | 10. I3 Ne 31.Pemienre TpUroHOMETPHUECKUX 1
OJTHOPOJIHBIX YPaBHEHUH.
86 | 11.IIpocreiimue TPUroHOMETpPUIECKHE 1
HEpaBEHCTRBA. 1
87 | 12.113 Ne 32.PenieHre TpUTOHOMETPUIESCKUX
OJIHOPOJHBIX YPAaBHEHHH.
88 1
13. PenieHne TpUTOHOMETPUIECKUX OTHOPOIHBIX
ypaBHEHHiA. 1
89 | 14. Pemienne TpUTOHOMETPHUIECKHIX OJTHOPOIHBIX
YpaBHEHHUH.
90 | 15.KoutpoabHas padora Ne 5 o teme «Penienne 2
TPUTOHOMETPUUECKUX YPaBHEHUI»
91 | 16.
Paznea 5. KomGunaTopuka. 12
T | K | I3
1 | - 1
Tema 1. IIpaBuia 92 | 1. OcHOBHBIE MOHATHA KOMOWHATOPUKH. [TpumeHeHne MpaBmII KOMOMHATOPHKH. 1
KOMOHHATOPHKH. 93 | 2. IlpaBmia KOMOWHATOPHKH. |
94 | 3. Pemenue 3a7a4 Ha epedop BapHaHTOB. 1
Tema 2. OcHOBHBIE 95 | 1. OcHOBHBIE TOHATHS KOMOWHATOPHKH. Brruncnenue uncna ynopsiiou€HHbIX U 1
MOHATHA KOMOWHATOPUKH. Pa3menienus, nepecTaHOBKH, COYETaHUSL. HEYHOPSIOYCHHBIX BEIOOPOK /1 3JIEMEHTOB U3 M.
Pasmemienus, 96 | 2. Pemienue mpocTeHIIMX KOMOMHATOPHBIX 33134 C [Ipumenenne Gpopmynsl 6mHOMa HEI0TOHA 11 OCHOBHBIX 1
nepecTaHOBKH, COYeTAHUS. TIpUMEHeHHeM GOPMYI pa3MeIeHUs u KOMOWHATOPHBIX COOTHOIIICHUH Ha OMHOMHAIHFHBIE
TIePECTAHOBKH. KO3 PHUIIIEHTEHI. 1
97 | 3. Pemenne nmpocTelimmx KOMOMHATOPHBIX 3a1a4 ¢ | PelIenre npocTeHmmx KOMOMHATOPHBIX 3a/1a9 C
MpUMEHEHHeM GOPMYIT COYETaHHSL. IpUMEeHEHHEM (HOpPMYIT pa3MeIeHHs U TIePeCTaHOBKH, 1
98 | 4. Pemenne npocTeHmnux KOMOWHATOPHBIX 3a1a4 C COUYCTaHH.
TpUMeHeHHeM GOPMYI COYETaHMUs.
Tema 3. ®opmysia GuHOMA 99 | 1. ®opmymna bunoma HeroroHa. DopmynupoBaHue NoHATH 6uHOMa HpfoTOHA. 1
Helorona. 100 | 2.CgoiicTBa OMHOMHHAIBHBIX KO3()(QUITHEHTOB. |
101 | 3.Tpeyronsauk [Tackas.
1
102 | 4.PenreHre KOMOMHATOPHBIX 38029 1
103 | 5.II3 Ne33 KomOunHaTopuKa, perieHue 3a1ad
(3auérHas paboTa). 1
Pa3gen 6. KoopauHaThl M BEeKTOpEI. 16
T | K | I3
4 2 110
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Tema 1. IlonaTHe BeKTOpa 104 | 1. Ilonatue BekTOpa B MIPOCTPAHCTBE. ®dopMynupoBaHUe MOHATHS BEKTOpPA B IPOCTPAHCTBE, 1
B MPOCTPaHCTBe. COHAIIPABJICHHBIX BEKTOPOB, PaBHbIX, 1
MIPOTHBOIOJIOKHBIX BeKTOPOB. Ompesienenne u
000CHOBaHHE PaBEHCTBA BEKTOPOB.
Tema 2. [lelicTBUsI HA 105 | 1. II3.Ne 34/leiicTBrs HaJl BEKTOPAMHU. BrImorHeHHE onepanuii CI0XKeHUS BEKTOPOB U 1
BeKTOpaMu 106 | 2. T13.Ne 35]IciiCTBHIs Hall BEKTOAMIL. YMHOXEHHUS BEKTOPa Ha YUCIIO. 1
Tema 3. KomniianapHbie 107 | 1. II3.Ne 36KomruranapHsie BeKTOpHI. [IpaBmio dopMynupoBaHUEe TOHATHS KOMITJIAHAPHBIX BEKTOPOB. 1 2
BEKTOPbI. Paznoxkenune napajiieaenumnena. Paznoxenue BEKTOpA I10 TPEM Pasnoxenne BEKTOpPA IO TPEM HEKOMILIAHAPHBIM
BCKTOpa 110 TpeM HEKOMIUIAHAPHBIM BEKTOpPaM. BEKTOpam.
HEKOMILIAHAPHBIM
BEKTOpaM.
Tema 4. IlpsimoyroabHast 108 | 1. IIpsmoyronbHas cucTeMa KOOpAKUHAT B OOBsiCHEHHE U WILTIOCTPALHS TIOHATHSI IEKapTOBOI 1
crcTeMa KOOPAWHAT B npocrpanctse. KoopauHaTel Bekropa. CBsi3b MEXIY | CHCTEMbI KOOPIMHAT B IPOCTPAHCTBE.
npocrpancrBe. KoopanHatst KOOpJIMHATaMH BEKTOPOB U KOOPAWHATAMHU TOYEK. Brruncienye AiMH ¥ KOOpUHAT BeKTopa. Pemenne
BeKTOpa. CBS3b MEKAY 109 | 2. II3. Ne 371IpsiMmoyrospHas cucreMa KOOpJWHAT B | 3aJa4 Ha BHIYUCICHHS C UCIIOIb30BAHUEM H3YyYECHHBIX 1 2-3
KOOpAMHATAMHU BEeKTOPOB U npocrpancrse. Koopaunarel Bekropa. Cesizb Mexay | (Gopmyir.
KOOPAMHATAMH TOYeK. KOOPJWHATAMH BEKTOPOB M KOOPAWHATAMH TOYEK.
110 | 3. II3 Ne 38. BrimosiHeHne AeMCTBUHA HAL
BEKTOPaMH, 33JaHHBIX CBOMMH KOOPAWHATAMH.
1
Tema 5. IIpocTeiimue 111 | 1. I3 Ne 39IIpocreiinie reoMeTpHUECKUE 3a1a9H. Nmmroctpanus npuMeHeHUs: GOpMYIT: KOOPJIUHAT 1
reoMeTpuyecKme 3a1a4u. 112 | 2. T3 Ne 40TIpocTeiiiie reoMeTpHICCKIe 3aadn. CepEeIMHBI OTPE3Ka, PACCTOSHHUSI MEXIY ABYMS 1
TOYKaMH, YpaBHEHHs CEpHI. 2-3
113 | 3.113 Ne 41. Pemenne mpocTeiimx Pewenue 3a1a4 Ha BBIYMCICHUS C UCTIOJIB30BAHUEM 1
TEOMETPHUYECKUX 3ajad. M3yYeHHBIX (OPMYIL.
114 | 4.113 Ne 42.Pemenne mpoCTEHIITNX T€OMETPHIECKIX 1
3a1ad.
CamocTosiTeJibHasi padoTa 00yJaromuxcst
Pemenne 3a1a4 u ynpaxHeHHH 1o o0pasity mo Teme: «JleHCTBHS HaJ BEKTOpaMID) 4 3
Tema 6. CkansipHoe 115 | 1.CxanspHOE IPOM3BEACHNE BEKTOPOB.. Haxoxaenne cKalsipHOTO IPOU3BEICHUST BEKTOPOB, 1
NpoN3Be/iecHNe BEKTOPOB. 116 | 2.113 Ne 43.Pemmenye saxad 1o Teme «CKaPHOE HaXO0XJICHHE YIJIa MEXly BEKTOpPaMH U OIpe/ieICHUE 1 1-2
Tema 7; YpaBHeHust HPOW3BEICHHE BEKTOPOBY. NEPIECHIUKYISIPHOCTH BEKTOPOB.
NMPSMOii M TJIOCKOCTH. 117 | 3.YpapHenus Ipsvof H IIOCKOCTH, Pemrenve 3a1a4y Ha BEIYMCICHHUS C UCTIONB30BAHUEM 1
N3y4YEHHBIX (OPMYIL.
118 4_KOHTp0J]],].[aﬂ paﬁo’ra Ne 6 <<K00p,£[I/IHaTBI u Pemenne 3aJa4 Ha BBIYHUCJICHHUA C UCIIOJIb30BAHUEM 2
119 | BEKTOPBI». HM3Y4CHHBIX (HOPMYIL. 3
5.
CamocTosTebHasi padoTa o0yyaromuxcs (onepexaromniee 3a1aHne) 3
[oaroroBuTh coodmeHue no Teme: «Pa3BuTne MOHATHS QYHKIHNY. 2
Pazgen 7. ®ynknun u rpadpuku. 18
T | K | 1I3
6 - 12
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Tema 1. O630p 00mux 120 | 1. Onpenenenne pyHKumii, ux ceoiictBa u rpaduku. | [IpuBenenue npumepoB GpyHKIMit (3a1aHHBIX ¢ 1
HOHSATHIA. 121 | 2. O6nacTb onpeeseHus: 1 MHOYKECTBO 3HAYEHUH. NOMOLILIO opMyILL Wtk rpaduia), obnazaromux
3alaHHBIMH CBOMCTBaMH (HaIpuMep, 1
122 | 3. Tpadpuk ynkuwmii, nocTpoenue rpaduxos OTpaHUYEHHOCTHIO0). Pa3zpsicHeHne cMbIcIa
(hyHKIMH, 3aTaHHBIX PA3JIUYHBIMA CIIOCOOAMHU. I1ePEUHCIICHHBIX CBOCTB. 1
123 | 4. I3 Ne 44. I'paduku pysakumii. [Tocrpoenne
rpadukoB (YHKIIWIA, 3aTaHHBIX PA3TUIHBIMA
criocobamu.
124 | 5. I3 Ne 45.'paduku pynkuii. [loctpoeHue 1
rpadukoB (QYHKIHH, 3aJaHHBIX Pa3THIHBIMH
crioco0amu.
1
Tema 2. CBoiicTBa 125 | 1.Cxema nccrnenoBaHust yHKIIH. Ornncanue cBoricTBa GYHKIUH (MOHOTOHHOCTb, 1
byHkumi. 126 | 2.T13 Ne 46.Cxema Hccie10Banus (yHKIIHT., HaJu4ue TOYEK MAaKCUMyMa, MUHAMYMa, 3HA4Y€HUs
MaKCHMYMOB U MHHAMYMOB, OTPAHUIEHHOCTH, 1
127 | 3. I3 Ne 47.Cxema uccienoBanus QyHKINH. 4ETHOCTE, HEUETHOCTD, NEPHOJMIHOCTD) 10 HX
rpadukam. 1
128 | 4. I3 Ne 48.Cxema uccnenoBanus (yHKIHH. 1
129 | 5.113 Ne 49.lccnenoBanue CBOMCTB QYHKIHMU MO
rpaduKky. 1
130 | 6.JI3 Ne 50.lMccnenoBanue CBOMCTB QyHKIHMH MO
rpaduKy. 1
Tema 3. O6paTHble 131 | 1. ObmacTp onpeaeeHus U 001aCTh 3HAYCHUN Brimonaenue npeodpa3zoBaHuii rpaduKoB 1
pyHnxuuu. obOpartuoit pynkunu. ['paduk o6paTHON QYHKITHHL. dJIeMEeHTapHBIX QYHKIWH (TTapauIeTbHBIA IEpeHocC,
132 | 2. I3 Ne 51.06patHbie GYHKINN U UX TPadUKH. pacTsHKeHHe/CKaTHe BIOIb OCH OPAMHAT). 1
133 | 3. I3 Ne 52.06paTHble TPUTOHOMETPHUECKUE
byHKITIN 1
134 | 4. 13 Ne 53.11peo6pazoBanne rpaduka GyHKINN.
135 | 1.Cammetpus pyHKINH 1 peoOpa3oBaHue Hcmonb30Banne CBOMCTBA CHMMETPHH TTPH 1
Tema 4. CummeTpust rpauKoB. MTOCTPOCHHUH TPa(UKOB.
yHkumi u 136 | 2.I13 Ne 54.CummeTpust GyHKITUH 1
npeodpa3oBanHue rpa¢puKosB. nmpeoOpazoBanue rpaduKoB. 1
CamocTosTebHasi padoTa 00yyaomuXcs
Pemenue 3axa4 o teme «OyHKITMH U TpadUKI». 4
Tema 5. HenpepbIBHOCTH 137 | 1. I3 Ne S5.HenpepsIBHOCTE (DYHKITHIA. Pacnio3naBanme, sBiIsIeTCS M QYHKIUS HETIPEPHIBHOM 1
yHkumii. HJIM OHA MMEET TOYKH pa3phiBa.
CamocTosiTeJibHasi padoTa odydaromuxcesi (onepexaromiee 3a1aHue)
[ToaroroButh coobiieHne Ha TeMsbl: «llapajuiesnenuies 1 ero OCHOBHBIE 3J1eMEeHTh» U «TeTpasip ¥ ero OCHOBHBIE YJIEMEHTBD) 2
Pa3nen 8. MHOrorpaHHuKH ¥ KpyrJibie TeJia. 26
T [ K |[II3
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5] 4|7

Tema 1. IlonsaTue 138 | 1. IlonaTue MHOTOrpaHHUKA. Pacno3naBaHune Ha MOAETAX U UepTEXAX 1
MHOTOrPaHHHKA. MHOT'OTPaHHHUKOB, H300pa’keHNe MHOTOTPAaHHUKOB B
rapasuieIbHON MpoeKnu. JleMoHCTpalus Ha MOJIEISAX 1-2
U 4epTEkKax IEMEHTOB MHOTOIPaHHHUKA.
OOBsiCHEHHE, YTO HA3BIBAETCS IUIOMIAIBIO
MOBEPXHOCTH F'€OMETPHUYECKOT0 Tela.
OmnpeneneHne NIomaay MOBEPXHOCTH MHOTOTPAaHHUKA
Kak CyMMBI TUIOIIaiel TOBEPXHOCTEN ero rpaHei.
CamocrosiTebHas padoTa o0yyaroImmuxcs
WzroToBneHne MoieJIn MHOTOTpaHHHKa. 4
Tema 2. Ilapajiaenenunes. 139 | 1. [Napannenenunen. Pacno3naBanune Ha MOZIESAX U UepTEXaxX U 1
140 | 2. lapannenemumen, n3o0paxeHue Kyoa, NapaILIe/eHIIe/IOB. 3 1
dopMynupoBaHUe CBOUCTB rpaHell U AuaroHanei 1-2
141 | 3. I3 Ne 56. Brruncnenue miomani 00KOBOI U napasienenmmnesa. 1
MOJIHOW TIOBEPXHOCTH NapaJuleieuIe1a. DopMyIIHPOBAHHE CBOICTB AMArOHANIEH
142 | 4.113 Ne 57.Bpraucienne 06beMa NapajuleNenunesd. | mpsMoyroabHOrO MapasieneHe .
Brraucnenue mo ¢popmMyiaM miiomand 60KoBoH u 1
TIOJTHOH TMIOBEPXHOCTH Tapajijiesienumneaa, oonéma
IIPSMOYTOIBHOTO Mapajieenunesa
Tema 3. Ilpuzma. 143 | 1.Ilpm3ma. Pacnio3HaBaHue Ha MOJIEIISX M 4EPTEKAX U 1
144 | 2. Tiprswia. n300pakeHne npu3M. JleMOoHCTpanys Ha MOZIENIAX U
YyepTekax dJIEMEHTOB ITPU3MBI. 1
145 | 3.Brrancienye mionmaa O0KOBOH ¥ IOTHOH OOBsicHEeHHE, KaKne IPU3MBI Ha3bIBAIOT NMPSIMBIMHU U
MTOBCPXHOCTH IIPU3MBL. HAKJIOHHBIMU, KaKH€ IIPU3MbI HA3bIBAIOT 1 1
146 | 4.Brrancnenue miomaay O0KOBOW M MOTHON IIPABUIIBHEIMH.
MTOBCPXHOCTH IIPU3MBL. dopMynupoBaHUe CBOUCTB NMPSIMON MPU3MBL. 1
147 | 5.Bbruucienne o0bemMa pU3MbL. DopMyJIHpOBaHKE CBOWCTB GOKOBOH MOBEPXHOCTH 1
148 | 6. II3 Ne 58.Brrunciienre 06beMa IPU3MBIL. TPSMOH M HAKTIOHHOH MPA3M.
Pemmenne 3a1a4 Ha BBIYMCIICHHUE 3JIEMEHTOB IIPU3MBI, 1
BBIYHCIICHUE OOKOBOW M TIOJTHOM MOBEPXHOCTEH
TIPU3MBI, 00bEMa TPU3MBI.
Tema 4. ITupamuaa. 149 | 1. IMupamuna. Pacnio3HaBaHue Ha MOJAEIISX U YEPTEKAX U 1
150 | 2. Hupammma. n300pakeHne nupaMusl. JleMoHCTpanus Ha MOJEIAX
U YepTexax IEMEHTOB IUPAMHIBL. 1
151 | 3. 113 Ne 59.Pemrenne 3aaq mo Teme: OOBsicHEHHE, KaKne TUPaMH/Ibl HA3bIBAIOT MIPSIMBIMH U 1
Tema 5. Ceuenns «MHOTrOrpaHHUKIY. HAKJIOHHBIMU. OOBSICHCHUE, KAKUE MTUPAMUJIBI
MHOI'OI'PAHHUKOB. 152 | 4.CeucHust MHOrorpaHHHKOB. I10CTpOCHHE CCUCHHIT | Ha3pIBAIOT IPABHIILHBIMH, KAKME — TETPAdAPaMH.
MHOTOTPaHHHMKOB. OOBsiCHEHHE, YTO TaKOE OCh PABHIHHOW MUPAMUIBL. 1
OOBsicHEeHHE, KaKue MTUPaMUIbl Ha3bIBAIOT 1

yceu€HHbIMU. Pelenue 3a1a4y Ha BBIYMCIICHUE
9JIEMEHTOB TTUPAMUJIBI, BEIYUCIICHHE OOKOBOM 1
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TIOJTHOH TIOBEPXHOCTEH MMPaMU/Ibl, 00beMa IUPaMHIBL.
[MTocTpoeHue u300paxeHui mUpaMu, TeTpaspa.

Tema 6. [IpaBuIbHBIE
MHOTOTPAHHUKH.

153

1.IlpaBusibHBIE MHOTOTPAHHUKH.

Pemienune 3a7a4 Ha MOCTPOCHHUE CEUCHUM
MHOTOTPAaHHUKOB (TTapaIJIeJICTIUIICIOB, TIPHU3M).
Pemrenre 3a7a4 Ha MOCTPOCHUE CEUCHUI MTUPAMUJIBI,
TeTpadIpa.

OO0bsICHeHHE, KaKie MHOTOTPAaHHUKH HA3bIBAIOT
MIpaBWIBHEIMU. Pacrio3HaBaHre Ha MOJEIIAX U
YepTeKaX MPABUIBHBIX MHOTOTPAHHUKOB.

154

155

2.KonTpoabHas padora Ne 7 «MHOrorpaHHUKN».
3.

Tema 7. Ilnaungp.

156

1. Humunnp.

157

2. Humaaap

158

3. I3 Ne 60. Bprancnenue miomaan MOBEPXHOCTH
1 o0beMa IIITHHAPA.

OO0BscHeHHE, KaKie TeoMeTpruIecKue Gurypsl B
MPOCTPAHCTBE HA3BIBAIOT TEJIAMHU BPALICHUS U YTO
Takoe och Bpauenus. O0bsICHEHUE, KaKylo
MIOBEPXHOCTh BPAIICHUS HAa3bIBAIOT [IMJIMHPHUYECKOI.
PacnosHaBanue Ha MOJIEISAX U YepTEKaxX [WINHAPA U
ero nzoOpaxeHue. JleMoHCTpanyst Ha MOJIEIISAX U
YyepTexax dJIeMEHTOB HwinHapa. PopMmynupoBanue
CBOWCTB IWJIMHJIPA.

OO0BscHeHne, Kakue (YUTYPBI BOSHUKAIOT IIPU
TIepeceueHNH MINHAPA TIIOCKOCTSAMH,
MapajuIeIbHBIMA €T0 OCHOBAHMIO MM OCH.
DopMyJIMPOBAHUE ONPEIEIICHUS KacaTelbHON
IUTOCKOCTH K IWJIHHAPY. Perenue 3aqad BEIMUCICHAS C
NIPUMEHEHHUEM CBOWCTB LIUJIMHAPA.

Brruncienue o ¢popmMyiam miomaaei mopepxHocTeit
LHWINH/pA.

Brruncienue 1o ¢popmynam 00bEMOB IMIIMHIPA.

CamocrosiTesibHasi padoTa 00

YUYAIOIIUXCS

H3rorosinenue MOACIN NWJINHAPA 110 3aJaHHBIM pasMepam.

Tema 8.Konyc.

159

1.Konyc.

160

2113 Ne 61.Konyc. Beruucienue miomanu
MMOBEPXHOCTH M 00beMa KOHYCA.

OOBsicHEHHE, KaKy0 TOBEPXHOCTh BPAICHUS
KOHHYECKOH.

PacriosHaBaHMe Ha MOZENAX U YEPTEKaX KOHyCa U €r0
n3obpaxxeHne. JleMOHCTpanus Ha MOJIENIX M 9epTexax
a1eMeHTOB KoHyca. OObsCHEeHNE, Kakue QUTYPHI
BO3HHKAIOT IIPU NEPECEUCHNH KOHYCA INIOCKOCTSIMH,
MapauIebHBIMU €70 OCHOBAHHIO HITH MPOXOSIIIMMU
4yepes3 ero BepIInHy.

Pemenue 3a1a4 Ha BEIYHCIIEHUS 2JIEMEHTOB KOHYCA.
Brruncienue o ¢popmMyiam miomaaei mopepxHocTeit
KOHYCa.

2-3
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Tema 9. lllap u cepa. Ux
ceveHMsl.

161

1. I3 Ne 62. [lap u chepa. x ceueHus.
BeluncieHue ioma NOBEpPXHOCTH IIapa, o0beMa
rapa

Brruncienue no gpopmyinam o0béMa KoHYCa.

Pacnio3naBanme Ha MOZIEISAX M YepTEXKax IIapa U ero
n3o0pakeHue. JeMOHCTpaIsl Ha MOJEIAX U depTekax
anmeMeHToB mapa. O0bsCHeHNe, Kaknue QUrypsl
BO3HHUKAIOT ITPH NIEPECEUSHIH Iapa IIOCKOCTHIO.
DopMyaupoBaHUE ONPEAETIEHUS KacaTeIbHOM MpsAMOil
1 KacaTeIbHOM IIIOCKOCTH K mmapy (cdepe).
Brruncienue o ¢popmMyiam miomaaei mopepxHocTeit
cepsl.

Brruncienue no ¢popmyinam o6béMa mapa.

162 | 2. KonrpoabsHas padora Ne 8 «Tena BpameHus». 2
3
163 | 3
CamocTosiTesibHasi padoTa 00y4aommxcst
CocraBneHue kpoccBopia o treme «Kpyrisie Tenay. 6 3
Paznen 9. Hauasna maTemMaTn4yeckoro anajausa. 24
T | K | II3
10 | 2 |12
Tema 1. 164 | 1. IlocnemoBaTebHOCTH. Haxoxaenne cyMMBbl OECKOHEUHO YOBIBAIOIIEH 1
IlocaenoBaTeabHOCTH. 165 | 2. Tloce10BaTeabHOCTH. TreOMETPUIECKON nporvpeccm/l. 3 1 1-2
ITepeBon 6eckoHETHON IEPHOAMIECKON TpoOH B
166 | 3. Pemenne 3aza4 o teme «Ilocne10BaTeIbBHOCTIY. | 0GBIKHOBEHHYO APOGH. 1
Tema 2. IlonsaTue 167 | 1. IlonaTue npou3BOIHOM. dopMynupoBaHUEe ONPEEICHUS IPOU3BOAHOM. 1
IIpOH3BOHON. 168 | 2. IlonsiTe MpOU3BOTHOM. | 1-2
Tema 3. ®opmyJibl 169 | 1. ®opmynsl quddepeHITPOBaHUS. Haxoxnerne mpon3BOIHBIX CYMMBI, IIPOU3BEICHUS U 1
auddepeHuupoBaHus. YaCTHOTO JABYX (QYHKITHH.
Tema 4. IlpousBoaHbIe 170 | 1. IIpou3BomHBIE 3TIEMEHTAPHBIX (DYHKITHIA. Haxoxaenne yriaoBoro kodpuimeHTa KacaTreaIbHOl K 1
3JIeMeHTAPHBIX (PYHKIIHIA. 171 | 2. T3 Ne 63.1IpOH3BOHBIC STCMEHTAPHBIX rpa¢uKy GYHKIMH B TOUKE C 33 aHHON abcIuccoit 1
(I;yHKuH%I x9.COCTaBIIEHUE 3aIIMCH YPABHEHUS KacaTebHON K 1-2
172 | 3. I3 Ne 64. BeraucneHue npon3BOIHBIX rpaduKy QYHKLUH, 3a/IaHHOM B TOUKE. . !
. Haxox/eHne mpor3BOAHBIX JIEMEHTAPHBIX QYHKIHUIA.
SNCMCHTAPHBIX (hyHKIUHE. HaxosxneHne npou3BOIHBIX CYMMBI, IIPOU3BEICHUS U 1
173 | 4.113 Ne 65.IIpumenHeHme TPONU3BOTHON (DYHKIIHH. 8 P A y - 1P a
YaCTHOTO JABYX ()YHKITHIA.
174 | 5.1lpuMeHeHNe TpOon3BOIHOHN QyHKIMH. HaxoxaeHne Ipou3BOAHOM CI0KHON (QYHKIMU BUIA 1
175 | 6. 113 Ne 66.[Ipumenenue npoussonnoil pynxuun k | Y = f(ax +b).
COCTaBJICHUIO YPaBHEHUM KacaTeIbHOM. 1
CamocrosiTeibHasi padoTa: 3
PelleHHe TECTOBBIX 3aaHHIl 4

Ha BBIYMCICHHE IPOM3BOAHBIX QYHKIIMM, HA HAXO0XJCHHUE 3HAYCHHI MPOM3BOJAHON B TOYKaX.

Tema S. Ilpumenenune
MPOU3BOJHON K

176

1.IlpumMeHeHre POU3BOIHON K HCCIIETIOBAHUIO
($yHKIHH.

Awnanu3 noBeaeHMs QYHKIMI HA Pa3IUYHBIX Y4acTKax
o0nacTy onpesieNeHus.
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HCCIeI0BAaHNI0 QYHKIMIA. 177 | 2..113 Ne 67.1IpuMmeHeHre TPOU3BOIHON K HaxoxneHne npomMexyTKOB BO3pacTaHus U yObIBaHUS 1
MCCIIEJIOBAaHNIO (PYHKIIMH. ¢yHknuu. HaxoxeHre TOYeK MUHUMYMa |
178 | 3. .II3 Ne 68.[1pumeHeHne Npou3BOAHON K MakcuMmyMa GyHKIMH. Haxoxnenre HanOobIIero u 1
WCCIICTOBAHUIO (DyHKITHI. HaMMEHBIIIET0 3HAaYeHUH (PYHKINH Ha OTpE3Ke. 1-2
179 | 4. 113 Ne 69.113 Ne 53. VccnenoBanue dynkumii ¢ | Mcenenosanne GpyHKUMU ¢ TOMOLIBIO IPOU3BOHOMN U
TTOMOIIBIO TPOU3BOHOM. moctpoeHue e€ rpapuka. 1
180 | 5. I3 Ne 70. UccnenoBanne GyHKINIH ¢ TOMOIIBIO
IPOU3BOIHOIA. 1
181 | 6. I3 Ne 71. HaxoxaeHne HanOOIBIIETO U
HaMMEHBIIIETO 3HaUYeHNs (PYHKITMH HA IIPOMEXYTKE. 1
182 | 7.KonTpoabHas padora Ne 9 « [IpousBognas» 3
183 | 8. 2
CamocrosiTeabHasi padora:
Pemenue 3ama4 u ynpaxHeHU# 1o o0pasity mo treme: « [[puMeHeHHenPON3BOHON K HMCCIEIOBAHUIO (YHKITHI 4
Tema 6. IlepBooGpa3zHasi. 184 | 1. IlepBooGpasHasi. HaxosxneHre MrHOBEHHOM CKOPOCTH IBUKECHUS 1
IIpukaaaHbie 3aga4u. 185 | 2. 113 Ne 72. TIpuKnansbre 3agasm. MaTepHaIbHOU TO‘JKI:I. 3
Hcrnonb3oBanne CBOMCTB (PYHKIMIA MPH PEIICHUN 1 1-2
186 | 3. I3 Ne 73.Brrancienue HEONpeIeIeHHOTO 3a1a4, B TOM 4HCIe PU3HICCKHX 1 1
WHTErpaja. reoMmeTpuueckux. HaxoxxneHue BTOpoid MpoOu3BOJHON U
187 | 4. I3 Ne 74.Pemenune npuKIaaHBIX 3a/1a4. YCKOPEHUS MpoLecca, 3aJaHHOr0 (GopMyIIon. 1
Haxoxnenne nepBooOpa3HbIX QyHKITHIA.
Pa3nen 10. UHTerpas u ero npuMeHeHue. 15
T | K | II3
5 2 8
Tema 1. OnpenesieHHBIH 188 | 1. OnpeneneHHbII HHTETPAI. Brraucnenue miomaay KpUBOJIMHEHHON Tpamneuu ¢ 1
HHTErpaI. 189 | 2. OnpeneneHHblil UHTErpal. TIOMOIIEO MHTErpasa. 1
190 | 3. BeruucneHue onpeneneHHoro HHTerpana. 1
191 | 4.113 Ne 75. BoruncneHue onpeieieHHOTO
WHTErpaa. 1 1-2
192 | 5. II3 Ne 76. BeruucneHue onpeneneHHoro
WHTErpaa. 1
193 | 6. I3 Ne 77. BeluucneHue onpeieneHHoro
WHTETpaa. 1
194 | . II3 Ne 78. Boiuncienue onpeaeaeHHOro 1
WHTErpaa. :
195 | I3 Ne 79. Brruucnenue mmomamy GUrypsl, |
orpaHNYeHHON rpadukamMu QyHKITHH.
196 | II3 Ne 80. Beraucienne miomanu GUrypsl, 1
orpaHudeHHOHN rpadukamMu QyHKINH.
197 | I3 Ne 81. Beraucnenue mromanay GUTypHL,

orpaHNYEHHON rpadukamMu QyHKITHH.
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CamocrosiTeJibHasi padora:

I'paduueckas pabora mo Teme: «Brluncienue ruomaned GuUryp ¢ moMoOIIbI0 HWHTErpajia» 4
Tema 2. Ilpumenenune 198 | 1. IIpumeHeHue UHTETpaa. IIpuMeHeHHe HHTErpaa K BBIYMCICHUIO IUIOaAeH mo- 1
HHTerpaJja. 199 | 2. 113 Ne 82. [Ipuvencrne HaTerpana. BEPXHOCTH U 0OOBEMOB KPYTIIBIX TEI 1
200 | 3. Pemenue 3anau no teme «IIpumenenue 1
HHTErpayay.
201 | 4. KonTpoanHasi padora Ne 10 « [TepooGpazHasi» 2
202 | 5.
Pazgen 11. DiieMeHTBI TeOPHH BePOSITHOCTEH H MATEMATHYECKOH CTATHCTHKH. 12
T | K [ II3
8 - 4
Tema 1. BeposiTHOCTB U ee 203 | 1. BeposTHOCTB U ee CBOWCTBA. Pemenue 3a/1a4 Ha HaXOXKJCHUE U CPABHCHHE 1
CBOMCTBA. 204 | 2. BeposTHOCTS 1 c€ CBOHCTBA. BEPOSITHOCTEN pa3IUuHbIX co6£,m/1171.
[IpuBenenne MpUMEPOB CIyYaWHBIX BETHMUUH (YUCIIO 1
205 | 3. II3 Ne 83. Pemenne 3a71a4 ¢ MPUMEHEHHEM YCIEXOB B CEpUH UCIBITAHUN, YHCIIO MTOTBITOK IPH 1
KJIaCCUYECKOro ONPEACICHUSA BEPOATHOCTH. yraJlbIBaHUH, Pa3MePhl BRIUTPHIIIA/ TIPUOBLITH B 1
206 | 4. I3 Ne 84. Pewenue 3a1a4 ¢ NPUMEHEHUEM 3aBUCHMOCTH OT CIIY4YaiiHbIX OOCTOSTENLCTB | T. IL.).
KJIACCHYIECKOTO ONpeAeTICHNs] BEPOSTHOCTH.
207 | 5. II3 Ne 85. Pemenne 3amay Ha BEIYNCIIEHNE 1
TeOMETPUYECKON BEPOSITHOCTH.
Tema 2. IloBTOpHBIC 208 | 1. IloBTOpHBIE UCTIBITAHUSL. OOBsicCHEHHE, YTO Ha3bIBAIOT HCIIBITAHNEM bepHym. 1
HCTIBITAHHS. 209 | 2. TlOBTOPHbIC HCTBITARH. Brruncienue BepoSTHOCTH TIOJTydEeHUs KyCIIEXOB B
UCHBITaHUAX BepHyIUTH, HaX0XIeHUE
MaTeMaTHIECKOTO OKUAAHUS YNCIIa YCIEXOB B CEpPUU
HCTIBITaHNH bepHysum. 1
Pemrenue 3amad Ha HaX0XKICHIE U CPABHEHUE
BEPOSITHOCTEH pa3TUIHbBIX COOBITHIA.
Tema 3. Ciryuaiinas 210 | 1. CoygaifHas BeMU4HHA. PacriozHaBaHWe CITy9aiiHBIX W HEMPEPHIBHBIX BETUIHH. 1
BeJIHYMHA
Tema 4. Di1eMeHTBI 211 | 1. DremMeHTBI MaTEMATHYECKOM CTATHCTHKH. Brrancienne MaTeMaTHIeCKOTO OKUIAHUS CITydaifHOM 1
MaTeMaTH4YeCKoi T ey VY ——— BEJIMYMHBI ¢ KOHEYHBIM YHCIIOM HUCXOJIOB.
CTATHCTHKH. 1
213 | 3. DneMeHTH MaTeMaTHIeCKOH CTaTUCTHKU.
214 | 4. II3 Ne 86.KombruaToprka, CTATHCTHKA H TCOPUS | CamocTosTeILHAS paGora
BEPOSTHOCTH
Pa3znen 12. YpaBHeHus U HEpaBeHCTBA. 20
T | K | 1II3
14 | 2 4
Tema 1. PaBHOCHIBHOCTH 215 | 1. PaBHOCHIIBHOCTE ypaBHEHHH. DopMyTupOBaHUE OHATHUS PABHOCUIBHBIX 1
YpaBHeHMHIi. 216 | 2. PABHOCHIBHOCTS ypaBHCHHIL. YpaBHEHHH, paBHOCHIBHBIX TIPe00pa30BaHIA 1

YpaBHEHHH.
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Tema 2. OcHoBHbIe IpueMbl | 217 | 1. OCHOBHBIE IPHUEMBI PEILICHHS ypaBHEHUH. Pemenue npocTedmmx paruoHalbHBIX, 1
pelleHNst ypaBHeHHIA. 218 | 2. 113 Ne 87. Pelienue pauoHaIbHbX i MpPPaLUOHAIBHBIX, TOKA3aTEIbHBIX U 1
WPPAIHOHATBHBIX YDABHEHHIL. Jorapu(pMHUIECKUX ypaBHEHHUH. 1
219 | 3. I3 Ne 88. Pemenue noka3aTenbHBIX ypaBHEHUI.
220 | 4. I3 Ne 89. Pemenue jorapupMu4ecKux
YpaBHEHHH. 1
221 | S.Penienust ypaBHEHHH rpadiueCKUM CIIOCOOOM. 1
Tema 3. CZICTeM"I 222 | 6. Pemenue cucteM JorapuMUIECKUX YpaBHEHHUIA. 1
YPaBHEHHI. _ 1
223 | 7.Pemenue cucteM ypaBHEHHH.
224 | 8.Pemenue cucTteM MoKa3aTeIbHBIX yPaBHEHUN. 1
CamocrosiTebHas padoTa o0y4aroImuxcs
Pemenne ypaBHeHuit no oopasity. 4
225 | 1.Pemenue cucteM ypaBHEHHH. Pemenue cuctem ypaBHEeHHUI. 1
226 | 2.I'paduuecknii ciocod penieHus CucTeM !
YpaBHEHHH.
227 | 3.1I3 Ne 90. Pemenue cucteM ypaBHEHUI |
rpauYecKuM COCOOOM.
228 | 4.Pemenue HepaBeHCTB. Pelenne nppanuoHanbHbIX 1
Tema 4. Pemenne HEPAaBEHCTB.
HEPaBEHCTB. 229 | 5.Peuienue nokasareabHbIX HEPABEHCTB. Pewenune npocredimmx pannoHAIbHBIX, 1
HPPALHOHAIBHBIX, TOKA3aTEIbHBIX U
230 | 6.Penienue norapuMuUecKuX HEPaBEHCTB. ppant ’
JIOTapu(PMUICCKIX HEPABEHCTB. 1
231 | 7.PeueHue HepaBeHCTB: UPPALUOHAIBHBIX, 1
MTOKA3aTEJbHBIX M JIOTapU(PMUIECKIX HEPABEHCTB.
232 | 8.KonTponbHas padora Ne 11 « KonrponbsHo- 2
33 | OUCHOUHEIH MaTepHa»
9.
234 | Pabora Hag ommOKaMH, IIOATOTOBKA K SK3aMEHY. 1
CamocrosiTebHas padoTa o0y4aroImmuxcs
Pemenne HepaBeHcTB o 00pasiry. [Tonroroska K 3K3aMeHy 0 MaTeMaTHKe: ainreOpa ¥ Hayaaa MaTeMaTHIeCcKOro aHallN3a, TeOMETPHsL. 13
IK3aMeH
Bcero o0s13aTe/IbHOI ayIUTOPHOI HATPY3KH 234
Bcero nabopaTtopHbIx padbot -
Bcero npakTuueckux 3aHATHIH: 112
U3 HUX KOHTPOJILHBIX paboT 22
Bcero camocrosTensHo# paboThl 00y4aromuxcs 117
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‘ ‘ Bcero: 351

JIi XapaKTepUCTUKH YPOBHS OCBOEHMSI yU€OHOT0 MaTepraa UCIOIb3YyIOTCS CIEAYIOIINE 0003HAUCHHUSL:

1. — 03HaKOMUTENBHBIN (y3HaBaHHE PaHEe U3YYCHHBIX 00BbEKTOB, CBOICTB);

2. — penpoAYKTUBHBIN (BBIIIOJHEHHE AEATEIBHOCTH 110 00pa3ily, MHCTPYKLUU WU MO/ PYKOBOJCTBOM)

3. — IpPONYKTHBHBIH (TUIAHUPOBAHKUE U CAMOCTOSITEIHLHOE BBHIIIOJHEHHE AEATEIbHOCTH, pEIIeHHe MTPOOIEMHBIX 3a/1a4)

2.3 Tembl HHANBHUAYAJIbHBIX 321aAHMIL:

Tema 3axanuii Cpok BbINOJTHEHUS

1. TIpaBunbHBIE MHOTOTPAHHUKH.

2. 3araJIku nupamMubl. Mmaii 2018

3. [TocTpoenue ceuennii kyoa(cozoamnue yuebHo20 nocoous).

4. TTocTpoeHmne CEUCHHI MUPAMUJIBI (CO30aHUe Y1eOH020 NOCOOU).

5. CUMMeTpHS U BCE €€ CEKPETHI.

6. KpacoTa MareMaTH4ECKUX JIMHUU.
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3.VUEBHO-METOJNYECKOE 1 MATEPHAJILHO- }
TEXHUYECKOE OBECIEYEHUE MPOTPAMMBI YUEBHOW
JUCHMUIIIAHBI

TpeGoBanuss K MUHUMAJIbLHOMY MAaTEePHAJIbHO-TEXHHYECKOMY 00ecredeHn 0

Peanuzamust y4eOHON mucHuIuinHbl TpeOyeT Haauuus Y4eOHOro KaOHHeTa
«Maremartukay.

O6opynoBanne yueOHOro KabuHera:
v’ pabouee MeCTO MPENoIaBaTelIs;
v’ 10CaJ0YHbIE MECTA 110 KOJIMUECTBY O0YYAIOIIUXCS;
v’ y4eOHO-METOIUYECKHI KOMILIEKC TI0 TUCIUILIMHAM «AJreOpay u
«I'eomeTpus»;

Texunueckue cpeacTBa 00ydeHus:
v KOMIIBIOTED

MeToauuyeckoe odecreuyeHue

1. KoMIuieKkT TeCTOB 10 TemMaM IPOTPaMMBI.
2. KowMruiekT 3aanuii Jyist KOHTPOJIBHBIX pa0dOT MO TeMaM MPOTPaMMBI.
3. KoMImieKT MHIUBUAYaIbHBIX KAPTOUEK-3aJaHU.

HNudopmanuonnoe odecnedyeHue 00y4eHus

Ilepeuenb pexoMeHAyeMbIX y4eOHbIX u3AaHuii, MWHTEepHeT-pecypcos,
JAONOJHHUTENbHON JIUTEPATYPHI

OCHOBHBIC HCTOYHUKH:

Maremaruka : yueObnuk / M.W. bammakoB[ DnekTponHsIid pecype]. — Mocksa :KaoPyc, 2017.
— 394 ¢. — CIIO. — Pexxum noctyma https://www.book.ru/book/919637

JlonosiHUTeILHAS JINTEPATypa

1. boromoaos H.B. Marematuka : y4eOHUK IS CTYJICHTOB
cpea.npod.odpazoanus / H. B. boromonos, II. M. Camoiinenko. - 5-¢ u3a.,
nepepadb. u jgom. - M. : IOpaiit, 2016. - 396 c. - (IIpodeccuonanbHoe
00pa3oBaHueE).

2.boromosioB H.B. IlpakTtuyeckue 3aHSATHS [0 MaTeMaTUke : ydel.nmocooue ass
CIIO / H. B. boromounos. - 11-e u3x., mepepad. u gorm. - M. : FOpaiit, 2015. - 495 c.
- (ITpodheccuonanbHoe 0OpazoBaHue).
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3.I'puropweB B.Il. Marematuka : yueOnuk / B. I1. I'puropses, T. H. Cabypoga. -
M. : Akagemus, 2016. - 368 c. - (IIpodeccrnonanbHOE 0OpazoBaHue).

DJIeKTPOHHbIE U3IAHMS
Hanasan A. A.Maremaruka : yueOHuk / A.A. JlagasiH. — 3-€ u3/., UCIp. U JIOT. —

M. : HNH®PA-M, 2017. — 544 c¢. — (Cpemnee mnpodeccuoHaIbHOE
obOpazoBanme).http://znanium.com/catalog.php?bookinfo=774755

HuTepHer — pecypcesbi:

www.fcior.edu.ru (Mudopmaonssie, TpeHUPOBOYHBIE M KOHTPOJIBHBIE
matepuaibl). www.school-collection.edu.ru (Equnast komnexuu uudpoBbix
00pa3oBaTeIbHBIX PECYPCOB).

e http://MuHOOpHAYKHU.pd/ - MuHHCTEPCTBO 0OpazoBanus Pd;

http:/edu.ru/ - denepanbHbIil 00pa3oBaTEIbLHBIN TOPTAT,;

http:/kokch.kts.ru/cdo/ -TectupoBanue online: 5 - 11 kmaccsr;

http://school-collection.edu.ru/— DnexkTpoHHBINH yaeOHUK «MaTtemMaTnka B

mkoJje, XXI Bexy».

e http://fcior.edu.ru/- uHpopmaIMOHHBIE, TPEHUPOBOYHBIE U KOHTPOJIHHBIC
MaTepHaIbl.

4.KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUS
YYEBHOU JUCIIUITJIMHBI

KoHTpo/1bH OLleHKA PE3YIHTaTOB OCBOCHUS JUCITUTIIIMHBI OCYIIECTBIISCTCS
IpernoaaBaTesieM B POIecCce MPOBEICHUS MPAKTHUSCKHUX 3aHATUN M KOHTPOJIBHBIX
paboT, a Tak)Ke BBIMOJHEHUS 00YJaIOIIUMUCS CAMOCTOSITEIIBHON paOOTHI.
(KoMmruiekT dhoH10B o11eHOUHBIX cpeAcTB npesacrasieH B [IPUJIOXEHNIN)

Conep:xkanne XapakTepHCTHKA OCHOBHBIX BHI0B ®opMbI 1 METOAbI
00y4eHus JAeSITeJIbHOCTH o0yUaromierocs (Ha KOHTPOJIS U OLIEHKHU
YPOBHe Y4eOHBbIX JIeliCTBHIA)
BBEJ/IEHUE

BBenenue O3HakoMIIeHHE C poJibio MaTeMaTuku | OleHKa B paMKax
B HayKe, TEXHUKE, DKOHOMHUKE, TEKYILIEr0 KOHTPOJIS Ha
UH()OPMAITMOHHBIX TEXHOJOTUAX U MPAKTUYECKUX
MPaKTHYECKOMN JeATEILHOCTH. 3aHATHIX.
Os3HakoMIIeHHE C LIeJISIMU U 3aadaMu | OlleHKa BBIIIOJIHEHUS
U3Y4YEHUs] MATEMATUKH MPH OCBOCHUM | JIOMAIITHUX 3aJ[aHUH.
npodeccuit CI1O u cnenuansHOCTEH
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CIIO.

AJITEBPA
Pa3Butue nousitus | BeImoaHaTe apudmernyeckue OneHka B paMKax
0 Jucje JTEeUCTBUS HAJl YMCIIaMH, COUYETas TEKYILIEr0 KOHTPOJIS Ha

YCTHBIC U TIMCbMEHHBIC TTPUEMBI,
HAXOJIUTh MPUOJIMKEHHBIE 3HAYCHUS
BEJIMYWH U TIOTPEITHOCTH
BBIYHCIICHU (a0COJTIOTHAS U
OTHOCHTEIbHAs); CPABHUBATH
YHCIIOBBIC BEIPAKEHUS;

HaXOJWTh OIIUOKH B
peoOpa3oBaHUAX U BEIYUCICHUIX
(OTHOCHTCS KO BCEM ITYHKTaM
IPOTPaMMBbl).

MPAKTUYECKUX
3aHSTUAX.
@pOHTAIBHBIN OIPOC.
O1ieHKa BBITIOTHEHUS
JOMAIIHUX 3a1aHUM.
CraproBas
AMATHOCTHYECKAsA
paodora.
CamocrosiTesibHast
padora «Beruucnenue
3HAYECHUU BBIPAKEHUM.
YpaBHeHUs U
HEPABEHCTBA»

Kopuu, crenenn,
Jorapugmsl

O3HAKOMUTHCS C IOHATUEM KOPHS n-1f
CTENIEHU, CBOMCTBAMU PAJIUKAJIOB U C
IIpaBUJIaMU CPABHEHUEM KOPHE.
@opMyNMpOBaTh ONPEAEIEHNUE KOPHS
Y CBOMCTBA KOpHEN. Beruucisate u
CpaBHHUBATh KOPHH, JI€JATh MPUKUIKY
3HaueHus kopHs. [IpeoOpa3oBbIBaTh
YHCJIOBbIE U OYKBEHHBIE BhIPAKEHUS,
COJIEpIKAILINE PAIUKAIIBIL.

BrimonHITE pacueTst Mo Gopmysam,
COJZIEp KAIIMM paJuKaIbl,
OCYIIIECTBJISII HEOOXOANMMBIC
MTO/ICTAHOBKH U IIPE0OPA30BaAHUS.
Onpenenars paBHOCUIBHOCTb
BBIPAXEHNH C paauKanamu. Pemars
HMppalMoHaIbHbIE YPABHEHUS.
O3HaKOMHTBCS C ITOHATHEM CTEINEHHU C
JNENCTBUTEIBHBIM NTOKA3aTEIIEM.
HaxoauTe 3HaueHUs CTENEHH,
UCIIOJb3Ysl IPU HEOOXOAUMOCTH
MHCTPYMEHTAJIbHBIE CPEJCTBA
3anuceIBaTh KOPEHb N-i CTETNIEHU B
BHJIC CTENIEHU C IPOOHBIM
MoKa3aTesieM U Ha00OopOoT.
@opMyIMpOBaTh CBOMCTBA CTETICHEN.
Bpruncnsate crenenu ¢

OneHka B paMKax
TEKYIIEero KOHTPOJIsS Ha
NPAKTHYECKUX
3aHATUSX.

OpoHTaIBHBIN OIPOC.
OneHKa BBITIOJITHEHUS
JOMAIIHUX 3a1aHUM.
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palMOHAIBHBIM ITOKA3aTeNIeM, JENaTh
IPUKUIKY 3HAYEHHUs CTEIICHH,
CPaBHUBATH CTEIICHU.
ITpeoOpa30BbIBATE YHUCIOBBIE U
OyKBEHHBIE BBIPAXKECHHUS, COJIEPIKALIUE
CTEIIEHU, IPUMEHSISI CBOMCTBA.
Pemars nokasarenbHble ypaBHEHUS.
O3HAKOMUTBCS C IPUMEHEHUEM
KOPHEU U CTENEHEH ITPU BBIYUCIICHUN
CPEIHUX, IIPU JIEJICHUN OTPE3Ka B
«30J10TOM ceueHumn». Pemarp
IIPUKJIAIHBIC 3a1a4M HA «CIIOKHBIE
IPOLICHTHI

KonTposbHas
padoraNe 1 o Teme:
«KopHu, crenenu,
uppalmoHaibHbIE
YpaBHEHUS»

IIpeoOpa3oBanue
ajireOpamvyecKux
BbIPaKeHUM

BoinonssaTs npeobpa3oBaHus
BBIPAKEHUMN, TPUMEHSIS (POPMYIIbI,
CBSI3aHHBIE CO CBOMCTBAMHU CTEIIEHEUN
U jjorapu@mos.

Omnpenensarb 00J1acTh JOMYCTUMBIX
3HAYCHUN JTOTapU(PMUIECKOTO
BbIpaKeHUA. Pemath
norapu(MUUECKUe YPaBHCHHUS.

OueHka B paMKax
TEKYIIero KOHTPOJIS Ha
MPaAKTUYECKUX
3aHATHIX.

OpoHTaIBHBIN OIPOC.
O1ieHKa BBITIOTHEHUS
JIOMAIIIHUX 331aHUN.
KourpoasHas
padoraNe 2 o Teme:
«Jlorapudmer.
[IpeoOpazoBanue
BBIPAKECHUM.
[TokazarenbHbiE
YPaBHEHUS U
HEPABEHCTBa»

OCHOBBI TPUT'TOHOMETPHUU

OcHoBHBIE N3yunTth pairiaHHBIN METO. OneHka B paMKax
MOHSATHUSA M3MEPEHUS YIJIOB BpallleHUS U UX TEKYILIEr0 KOHTPOJIS Ha

CBSI3b C TPAAYCHOU MEPOMU. MIPAKTUYECKUX
N3006paxath yribl BpalieHUs Ha 3aHSITHUSIX.
OKPY’KHOCTH, COOTHOCUTD BENUUUHY | OPOHTAIBHBIN OIPOC.
yTJIa C €r0 PacloI0KEHUEM. OuieHKa BBITIOJHEHUS
DopMyIUpPOBATH ONPEACICHUS JIOMAIIIHUX 33IaHUMH.
TPUTOHOMETPUYECKUX (PYHKIIUM JJIs1
YTJIOB IOBOPOTA U JIJIsE OCTPBIX YTIJIOB
MPSIMOYTOJILHOTO TPEYTOJIbHUKA U
O0OBSICHSITh UX B3aUMOCBSI3b.

OcHoBHBIE IIprMeHATh OCHOBHBIE OneHka B paMKax
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TPUTOHOMETPHUYEC | TPUTOHOMETPUUYECKUE TOXKAECTBA ISl | TEKYLIErO0 KOHTPOJIS Ha
KHe BBIYMCIIEHUS 3HAUEHUN MPAKTUYECKUX
TOXKIAECTBA TPUTOHOMETPUUECKUX (PYHKIUH 1O 3aHATHUAX.
OJHOW U3 HUX. OpOoHTaIBHBIN OIPOC.
O1ieHKa BBITTOJIHEHUS
JOMAIIHUX 3a1aHUM.
IIpeodpazoBanus | M3yunTs ocHOBHBIE (POPMYIIBI OneHka B paMKax
NnpocTemux TPUTOHOMETPHUH: (OPMYITBI TEKYLIEr0 KOHTPOJIS HA
TPUTOHOMETPHUYEC | CIOKECHUS, YIBOCHUS, MPAKTUYECKUX
KHX npeoOpa30BaHUsI CYMMBI 3aHITHSIX.

BbIPaKeHUM TPUTOHOMETPUYECKUX (PYHKIUHN B OpoHTaTBHBIN OIPOC.
IPOU3BENCHUE U ITPOU3BEICHUS B OneHKa BBITTOJTHEHUS
CyMMY U IPUMEHSITh IIPU JOMAIIHUX 3a1aHUM.
BBIYMCJIEHUY 3HAYEHUS KounrpouabHasi padora
TPUTOHOMETPUYECKOTO BhIpakeHHs U | Ne 4 110 Teme
YIPOILEHUS €rO. «IIpeobpazoBanue
O3HaKOMHTBCS CO CBOMCTBAaMU TPUTOHOMETPUYECKUX
CUMMETPUH TOUYEK HA €IUMHUYHOU BBIPAKCHUID)
OKPY>KHOCTH Y IPUMEHSTh UX JJIs
BBIBOZIa ()OPMYIT IPUBEICHMUSI.

IIpocreitmue Pemrats mo gpopmynam u mmo O1neHka B paMKax
TPUTOHOMETPHUYEC | TPUTOHOMETPUUECKOMY KPYTy TEKYLIEr0 KOHTPOJIS HA
KHe YPaBHEHHUSI M | IPOCTENIIME TPUTOHOMETPUYECKHUE MPAKTUYECKUX

HEpPaBEeHCTBA YpaBHEHUSL. 3aHATUAX.

[TpumensTh 001IMe MeTOABI pelieHust | OPOoHTaNIBHBIN OMpOC.
ypaBHEHUH (MpUBEICHUE K OneHKa BBITTOJHEHUS
JMHEWHOMY, KBaJpaTHOMY, METOJ JOMAIIHUX 3a1aHUM.
pa310KEeHUs HA MHOXKUTENH, 3aMeHbl | KoHTpoJabHas pabdora
MepPEMEHHON) MPU PEIICHUU Ne 5 o teme «Pemienue
TPUTOHOMETPUYECKUX YPABHEHHUI. TPUTOHOMETPUUECKUX
OTMeuath Ha KpyTe pelIeHUs YpaBHEHUIN
MPOCTEUIINX TPUTOHOMETPUUYECKUX
HEPABEHCTB.

ApKcuHYC, O3HaKOMUTBCS C MOHATHEM 00paTHBIX | O1leHKa B paMKax

APKKOCHHYC, TPUTOHOMETPUYECKUX PYHKIUH, TEKYILEro KOHTPOJIS Ha

APKTAHTCHC YUCJIAa

W3yunTth onpenesieHns apkCuHyca,
apKKOCHHYCa, apKTaHI'€HCA YUCIIa,
dhopMyIHpoBaTh UX, U300pakaTh Ha
SIMHUYHOU OKPYHOCTH, IPUMEHSTh
NPU PEIICHUU YpaBHEHUH.

MPAKTUYECKUX
3aHATHUAX.
OpoHTaIBHBIN OIPOC.
OneHKa BBITIOJTHEHUS
JOMAIIHUX 3a1aHUM.

®YHKIIMHA, UX CBOUCTBA U TPAOUKH

DOyHKIMHA
ITousiTHe 0

O3HAaKOMUTHCH C IIOHATUEM
IIEPEMEHHOM, IPUMEPAMU

OneHka B paMKax
TEKYIIEro KOHTPOJIsS Ha
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HENMPEPBIBHOCTH | 3aBUCUMOCTEN MEXK/y IEPEMEHHBIMU. | PAKTUUYECKUX
byHKIun O3HAKOMUTKCS C TOHATHEM TpaduKa, | 3aHATHUSX.
onpeaensTh NPUHAIEKHOCT TOUKH | DpoHTANBHBINA OIIPOC.
rpaduky Gynkuuu. [lo popmymne O11eHKa BBITIOJTHEHUS
MPOCTEUIIIEN 3aBUCUMOCTH JTOMAaIIHUX 3aJlaHUH.
onpenensaTh BUu ee rpaduka.
Bripaxats o popmysie onny
MepEMEHHYIO Yepe3 APyTHUe.
O3HaKOMUTBCA C OIIPEACICHUEM
byHKIMHA, GOpMyIUPOBATH €TO.
Haxonuts 061actTh onpeneneHus u
00JacTh 3HaUYCHUN QYHKITHH.
CroiicTBa O3HaKOMHTBCS C IPUMEPAMHU OueHka B paMKax
(GyHKImH. (YHKIMOHATBHBIX 3aBUCUMOCTEHN B TEKYLIEro KOHTPOJIS Ha
I'paduueckas peaNbHBIX MPOLECCaX U3 CMEXKHBIX MPAKTUYECKUX
HHTepNpeTalus. | JAUCLHUIIIUH. 3aHATHUSX.
IpumepsnI O3HAKOMUTKCS C 10Ka3aTEIbHBIMU OpoHTaNBHBINA OIIPOC.
(GYHKIMOHAJBHBIX | PACCY>KJIEHUSIMHU HEKOTOPBIX CBOMCTB | OlieHKa BBHINOIHEHUS
3aBHCHMOCTEH B | TWHCWHON M KBaIpaTUIHON (DYHKIIHH, | TOMAITHUX 3aTaHUMN.
peaibHbIX MPOBOJUTH UCCIEAOBAHUE JIMHEHHOM,
npoieccax u KYCOYHO-JIMHEHHOH, TPOOHO -
ABJICHUAX JTUHEHHOUN M KBaJpaTUIHON (DYHKITHH,
cTpouTh ux rpaduku. CTpouTh 1
YUTATh TpaUK QYHKIIHA.
UccnenoBath GyHKIUU.
CocraBnsaTh BUJl (DYHKIIMH 110
JAHHOMY YCIJIOBUIO, pelIaTh 3aJja4u
Ha YKCTPEMYM.
BoinonssaTs npeobpa3oBaHus
rpaduka QyHKIUH.
OobpaTHble N3yuuth nonamue oopamuoti OneHka B paMKax
pyHkun @yHKYUU, OTIPENCTIATh BUI U TEKYIIETO KOHTPOJIS Ha
cmpoums 2paghux obpammoil MPAKTUIECKUAX
@dyHKyUU, HAX00UMsb ee 0oaacmb 3aHATHUAX.
onpeoenenus u 001acmov 3HAYEHUU. OpoHTaTBHBINA OTIPOC.
[TpumensTh cBoiicTBa PyHKIMM npu | O1ieHKa BHIMOIHEHUS
UCCJIEIOBAHUM YPABHEHUHN U TIPU JIOMAIIIHUX 33JIaHUH.
pEIeHUH 33724 Ha SKCTPEMYM.
O3HAKOMUTKCS C IOHSITUEM CJIOKHOM
(yHKITUH.
Crenennble, BoruucisaTs 3HaueHust GyHKIMH 110 OneHka B paMKax
noKa3aTejibHble, | 3HAUCHHIO aprymeHTa. OnpenensiTh TEKYIIIETO KOHTPOJIS Ha
JorapumMuyecKne | MOJOKEHUE TOUKH HA rpaUKe 1Mo ee | MPaKTUYECKUX
/| KOOpJIWHATAM U HAa00OPOT. 3aHITHUSX.
TpuroHomerpuiec | Mcnonap3oBaTh cBoOWcTBA QYHKIUI @pOHTAIBHBIN OIIPOC.
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KHe QYHKIMN.
OoOpaTHble
TPUTOHOMETPUYEC
Kue pyHKuMu

JUISl CPABHEHUS 3HAYCHUM CTEIICHEU U
J0Tapu(pMOB.

Ctpouth rpadku CTETIEHHBIX U
JorapupMuuecKkux QyHKIIHH.
PemaTe nokasarenbHbIe U
norapu(MUUYECKHe YpaBHEHUS U
HEPaBEHCTBA 110 U3BECTHBIM
aNropUTMaM.

O3HaKOMHTBCS C IOHATHEM
HENPEPBHIBHON MTEPUOIUIECKON
byHKImn, GopMyIUpOBaTH CBOMCTBA
CHUHYyCa M KOCHHYCa, CTPOUTDH UX
rpaduKu.

O3HAKOMUTKCS C IOHSITHEM
rapMOHUYECKUX KOJeOaHu U
IpUMEPAMH TaPMOHHYECKUX
KOJIe0aHMM JIJ1s1 OTMCAHMSI POLIECCOB
B (pusnke u Apyrux oOJacTsIX 3HAHUS.
O3HAKOMUTKCS C IOHSITHEM
Pa3pbIBHOM MEPUOIUIECKON
byakmn, GopmMyIupoBaTh CBOMCTBA
TaHTeHCAa ¥ KOTAaHTE€HCA, CTPOUTH UX
rpaduky.

[TpumensTh cBOMCTBA QYHKIUI 151
CpPaBHEHUSI 3HAYECHUI
TPUTOHOMETPUUECKUX (PYHKIUH, 7151
pEIeHUS] TPUTOHOMETPUUYECKUX
YPaBHECHUU.

CrpouTtb rpaduku 0OpaTHBIX
TPUTOHOMETPUUECKUX (PYHKIUI U
ONpeaeNsATh MO0 rpapuKaM Ux
CBOWCTBA.

Brimonusate npeobpa3zoBaHue
rpaduKoB.

O11eHKA BBIIIOJIHEHUSA
JIOMAIITHUX 3aJaHUH.

HAYAJIA MATEMATHYECKOI'O AHAJIM3A

ITocaenoBaTeJbLHO
CTH

u O3HaKOMUTHCS C TIOHSATUEM
YHCIIOBOI MMOCIIE0BATENILHOCTH,
crioco0amu ee 3aaHus,
BBIYUCIICHUSIMU €€ YJICHOB.

u O3HaKOMHUTHCS C TOHATHEM
npezena mocjie0BaTeIbHOCTH.

u O3HaKOMHTHCS C BHIYMCIICHUEM
CYMMBbI 0€CKOHEYHOT'O YHCIIOBOTO
psiZia Ha IpUMepe BBIYUCIICHUS
CYMMBbI OECKOHEYHO yObIBaOUIEN

OueHka B paMKax
TEKYIIEro KOHTPOJIS Ha
MPAKTUYECKUX
3aHATHUAX.
OpoHTaIBHBIN OIPOC.
OneHKa BBITTOJTHEHUS
JOMAIIHUX 3a1aHUM.
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r€OMETPUUYECKON POrPECCUHU.
u PemaTte 3a1aun Ha NpUMEHEHHE
(hopMyJIbl CyMMBI OECKOHEYHO
yOBIBAIOIIEH T€OMETPHUUECKOM

IIPOIPECCUMU.
IIpousBogHasi M ee | W O3HAKOMUTHCS C TOHITHEM OneHka B paMKax
NpUMEHEeHHe IIPOU3BOJHOM. TEKYLIEro KOHTPOJIS Ha

| N3yuuth 1 hopMyaupoBaTh ee
MEXAHUYECKUN U TEOMETPUUECKUN
CMBICJI, U3YYUTh aJITOPUTM
BBIYMCIICHUS IPOU3BOJHOMN Ha
IpUMepE BBIYMCIIEHNUS MTHOBEHHOM
CKOPOCTHU U yTIOBOr0 KO3 dULIMEHTA
KacaTeJIbHOM.

| CocTaBasTh ypaBHEHHE
KacaTelbHOM B 00IIEM BUJIE.

| BeryuuTs npasuna
muddepeHnupoBanus, TaOIHUITY
MIPOM3BO/IHBIX AJIEMEHTAPHBIX
GyHKIHA, TPUMEHSTD TS
muddepenniupoBanus QYHKIHMA, 715
COCTaBJICHUS YPaBHEHUS
KacaTeJIbHOM.

| N3yunts TEOPEMBI O CBA3U
CBOMCTB ()YHKITUU U TIPOU3BOIHOM,
(bopMyIupOBaTh HX.

| [TIpoBOIUTH C TOMOUIBIO
IPOU3BOIHOM UCCIIEOBAHUE
(dbyHKIMHU, 3a1aHHON (HOPMYJIIOH.

| YcraHaBiIuBaTh CBsI3b CBOKCTB
(GyHKIMM U TPOU3BOIHOM M0 UX
rpadukam.

| [IprMeHSITh MPOU3BOIHYIO AJIS
pelIeHUs 3aJ1a4 Ha HAXOXKJICHUE
HanOOJIBIIEr0, HANMEHBIIIETO
3HAYEHUS U HA HAXOXKICHUE
JKCTpEMYyMa.

MPAKTUYECKUX
3aHSTUAX.
@pOHTAIBHBIN OIPOC.
OrnieHKa BBITTOJTHEHUS
JOMAIIHUX 3a1aHUM.
KonTposbnas padora
Ne 9 o Teme

« IIponsBogHas»

IlepBooOpa3nasi u
HHTerpaJ

| O3HaKOMHTBCS C TIOHATHEM
MHTErpaja U nepBooOpa3HOM.

| N3yunts npaBusia BEIYUCIEHUS
nepBoooOpa3Hoit u Teopemy HrroToHa-
JlenOnuIIA.

| Pemate 3anaun Ha CBA3b
MepBOOOPa3HON U €€ C MPOU3BOTHOM,
Ha BBIYHCIICHUE NTEPBOOOPA3HON IS

OueHka B paMKax
TEKYIIEro KOHTPOJI HA
MPAKTUYECKUX
3aHATHIX.
OpoHTaIBHBIN OIPOC.
OrneHKa BBITTOJIHSHUS
JIOMAIIHUX 3aJaHUM.
KonTposabHasi padora
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JTaHHOW (DYHKITUH.

[ PemaTe 3aj1aun Ha MPUMEHECHHE
WHTETpaja Jjis BEIYUCICHHUS
(OM3UYECKUX BEJIMYMH U TUIOMIAICH.

Ne 10
1o Teme
« ITepBoobOpaznas»

YPABHEHUA U HEPABEHCTBA

YpaBHeHus u | O3HAKOMUTBCS C IPOCTEUITUMU
CUCTEMbI CBEJICHUSIMH O KOPHSX
YPABHEHU U anreOpandecKux ypaBHEHUH, ¢
HepaBeHcTBa M | IOHATHUAMU HUCCIIEIOBAHUS
CHCTEMBI YPaBHEHUH U CUCTEM YPaBHEHUM.
HEPaBeHCTB C | N3yunuts Teopuro
ABYMS PAaBHOCWJIBHOCTH YPAaBHEHUU U €€

nepeMeHHbIMH | IpuMeHeHue. I1oBTopuTh 3anuce
pEeLIEHUs CTaHAAPTHBIX YPABHEHHUI,
npueMbl peoOpa3oBaHus ypaBHEHUN
IUIsl CBEJICHUS K CTAaH/IAPTHOMY
YPaBHEHHIO.

| Pemate paunonanpHble,
MppaluvOHaIbHbIE, TOKA3aTEIbHbIE U
TPUTOHOMETPUYECKUE YPABHEHHUS U
CUCTEMBI.

| Hcnonb30BaTh CBOMCTBA U
rpaduku QyHKIMIA U1 peIIeHUs
ypaBHEeHUN. [IOBTOPUTH OCHOBHBIE
IPUEMBI PEIICHUSI CUCTEM.

| Pewars ypaBHEHUs, IPUMEHSA
BCE MPUEMBI (pa3NioKeHHE Ha
MHOYHUTEIHN, BBEAEHUE HOBBIX
HEW3BECTHBIX, IOJICTAHOBKA,
rpaduyeckuil MeTox).

| Pemate cuctemsl ypaBHEHH,
MIPUMEHSS Pa3IUIHBIC CITOCOOBI.
O3HaKOMUTHCS C OOIIUMHU BOIIPOCAMHU
peLIeHNs HEPABEHCTB U
MCIIOJIb30BaHUs CBOMCTB U IpauKoB
(GYHKIMIA PU PEIICHUHA HEPAaBEHCTB.
| Pewrars HEpaBeHCTBA U
CUCTEMBbI HEPABEHCTB, IPUMEHSIS
pa3uYHbIE CIIOCOOBI.

| [IpuMeHsATh MaTEMATUYECKUE
METOBI ISl PELIEHUS
COJIEPIKATENIbHBIX 3a/1a4 U3
pa3IMYHbIX 00JaCTEN HAYKU U
npaktuku. UHTEpIIpETHPOBATH
pPE3yJbTaThl, YYUTHIBATH PEAILHBIC

OneHka B paMKax
TEKYLIEro KOHTPOJIS Ha
IPaKTUYECKUX
3AHATHUSAX.
@pOHTAIBHBINA OIPOC.
OneHka BBIITOTHEHUS
JOMAIIHUX 33/IaHUH.
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| OT'paHHUYCHM.

3JEMEHTBI KOMBUHATOPUKHU, TEOPUU BEPOSITHOCTEHN U

CTATUCTUKH
OcHoBHBIE | N3yuuts npaBuna O1neHka B paMKax
NOHATHS KOMOWHATOPHUKYU U NIPUMEHSTh IPH TEKYLIEro KOHTPOJIS Ha
KOMOMHATOPUKH | pELICHUM KOMOMHATOPHBIX 3a/1ay. IIPAKTUYECKUX
u PemaTte KOMOMHATOpPHBIE 3AHATHUSX.

3aJja4l METOJIOM mepedopa U 1o
PaBUITy YMHOKECHUSI.

| O3HaKOMHTBCS C TOHATUSIMU
KOMOMHATOPUKH: pa3MEIICHUSIMH,
COYETaHUSIMH U MIEPECTAHOBKAMU U
(dbopmynamMu Uil UX BEIYMCIICHUS.

| OOBICHATH U IPUMEHSITh
(bOopMyJIBI 7151 BEIYUCTICHUS
pa3MeIICHUN, IEPECTAHOBOK U
COYETaHWM IIPU PELICHUU 3a7a4.

| O3HAaKOMUTKLCS ¢ OMHOMOM
Herorona u tpeyrosbHukom Ilackass.
| Pemate npaktrueckue 3a1auu C
WCIOJb30BaHUEM MOHSITUN U TPaBUIT
KOMOUWHATOPHUKH.

@pOHTAIBHBINA OIPOC.
OneHka BBIITOTHEHUS
JOMAIIHUX 33/IaHUH.

JIeMeHTBbI TEOPUH

| HSY‘II/ITB KJIaCCUYCCKOC

OueHka B paMKax

BEPOSITHOCTEH ONIPENIECIICHUE BEPOSITHOCTH, CBOMCTBA | TEKYILEr0 KOHTPOJISI Ha
BEPOSTHOCTH, TEOPEMY O CYMME MPAKTUYECKUX
BEPOSTHOCTEM. 3aHATHUAX.
| PaccmoTtpers mpumepsl @poHTaNBHBIN ONPOC.
BBIYMCIICHUS BEposATHOCTEN. Pemate | OLieHKa BBINOJHEHUS
3a/1a4v Ha BBIYHCIIEHUE BEPOSITHOCTEN | JOMAIIIHUX 3aJJaHUM.
COOBITHH. CamocrosiTeibHast
padora
«Kombunatopuka,
CTaTUCTUKA U TEOPHUSI
BEPOSTHOCTH»
IIpeacraBieHue | m O3HaKOMHTHCS €
NAHHBIX IPEACTABICHUEM YHCIIOBBIX JAHHBIX
(Tadauubl, U UX XapaKTEPUCTUKAMMU.
AMArPaMMBbI, m Pemare npakTuyeckre 3a1adu Ha
rpagukm) 00pabOTKy YMCIIOBBIX JAHHBIX,
BBIYMCIICHHE UX XAPAKTEPUCTHUK.
I'EOMETPUSA
IIpsimble 1 | n PopMyIMpOBATH U NPUBOAUTH | OneHka B paMKax
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IUIOCKOCTH B
MPOCTPAHCTBE

JI0Ka3aTeIbCTBA MPU3HAKOB
B3aUMHOT'0 PACTIONIOKEHHUS MPSIMBIX U
IUI0CKOoCcTeH. Pacno3naBaTh Ha
yepTekax U MOJICIISIX pa3InyHbIe
CJIy4ad B3aMMHOTO PacIoIOKECHHS
MPSIMBIX U TUIOCKOCTEH,
apryMEHTUPOBATh CBOU CYXIEHUS.

[ DopMyIUPOBATH OMPEACTICHHUS,
MPU3HAKU U CBOMCTBA MapaJlIeIbHBIX
1 TICPIICHINKYISIPHBIX TJIOCKOCTCH,
JIBYTPAHHBIX U TUHEHHBIX yTJIOB.

[ ] BoIMOTHITE TOCTPOCHUS YTIIOB
MEXy IPSMBIMU, TIPSIMOU U
MJIOCKOCTBIO, MEXKAY IJIOCKOCTSIMU TIO
OTIMCAHUIO ¥ Pacro3HaBaTh UX Ha
MOJIECTISIX.

[ [IpuMeHSTh PU3HAKU U
CBOMCTBA PACTIOJIOKEHHUS MPSIMBIX U
IJIOCKOCTEM TIPU PEIICHUH 3a/1ay.
N300paxkaTth Ha pUCYHKaX U
KOHCTPYUPOBATh HA MOJIEIISAX
MICPIICHINKYJISIPBI 1 HAKJIOHHBIC K
TJIOCKOCTH, TIPSMBIC, apajljieIbHbIe
TJIOCKOCTH, YTJIBI MEXAY MPSIMOU U
IIOCKOCTBIO 1 00OCHOBBIBATh
MOCTPOCHHUE.

[ PemraTte 3a1aun Ha BEIUUCIIEHHUE
r€OMETPUYECKUX BEJIMUMH.
OnuceiBaTh PaCCTOSHUE OT TOYKH JI0
IJIOCKOCTH, OT MPSIMOM J10 TIJIOCKOCTH,
MEX]Ty TIIIOCKOCTSIMH, MEXKIY
CKPEIIUBAIOIIUMH TPSIMBIMHU, MEXKTY
MIPOU3BOILHBIME (PUTYpamMu B
MIPOCTPAHCTBE.

| dopMyIUpPOBATH U JOKA3bIBaTh
OCHOBHBIE TEOPEMBI O PACCTOSHUAX
(TeopeMmbl CyIIECTBOBAHUS,
CBOMCTBA).

N3o06paxkath Ha YepTekKax U MOACIAX
paccTosiHus 1 000CHOBBIBaTh CBOU
cyxaeHus. OnpenesnsiTh U BhIUYUCIATh
PAcCTOSIHUS B TIPOCTPAHCTBE.
[TpumeHsaTH POPMYIIBI U TEOPEMBI
IJIAHUMETPUH JIJISL PEIICHUs 3a/1a4.

[ O3HAKOMHUTHCS C IOHITHEM

TEKYILIEro KOHTPOJIS Ha
MPAKTUYECKUX
3aHATHUAX.
OpoHTaIBHBIN OIPOC.
O1ieHKa BBITTOJIHEHUS
JOMAIIHUX 3a1aHUM.

KonTposbnas padora
Ne 3 o Teme:
«ITapannenpHOCTH
MPSAMBIX U
IJIIOCKOCTEN»,
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napajuieIbHOTO IPOEKTUPOBAHUS U
€ro cBoucTBamu. QPopmynuposamso
meopemy 0 nIowaou Opmo2oHAIbHOU
NpoeKYUYU MHO20Y20TbHUKA.

| [IpuMeHATH TEOPUIO IS
000CHOBaHUS MMOCTPOCHUHN U
BBIYUCIICHUN. APTyMEHTUPOBATH CBOU
CYXJEHHS O B3aUMHOM
PAacMoJIOKEHUU MPOCTPAHCTBEHHBIX

¢buryp.

«IleprieHIUKYISIPHOCTD
IPSIMBIX U TIOCKOCTE»

MHoOrorpaHHuKH

| OnuchiBaTh U XapaKTEpU30BaTh
pa3JIMYHbIE BUIBI MHOTOTPAHHHUKOB,
NEPEYUCIATh UX DJIEMEHTHI U
CBOWCTBA.

| N300pakaTh MHOTOTpaHHUKH U
BBIITOJIHATD [TOCTPOEHUS HA
U300pKEHUSIX U HA MOJIEIISAX
MHOT'OTPaHHHUKOB.

| BeruuciisaTe IMHEHbIE
3JIEMEHTHI U YTJIBI B
MIPOCTPAHCTBEHHBIX KOHPUTYpAIUSIX,
apryMEHTHPOBATH CBOU CYX/ICHMUSI.

| XapakTepu3oBaTh U
M300pakaTh CEUCHUS, PA38epmKU
MHO202PAHHUKOS, BBIYUCIISATh
IJIOIA/IA IOBEPXHOCTEN.

| CrpouTb NpocTenIne CEYCHUS
Ky0a, MPU3MbI, TUPAMUJIBI.
[IpumeHsTh (PaKThl U CBEICHUS U3
IIJIAHUMETPHH.

| O3HaKOMHTBCS C BUIAMU
CUMMETPHUN B IPOCTPAHCTBE,
(bopMyITUpPOBATH OMIPEACIICHUS U
CBOMCTBA. XapaKTEPU30BaTh
CUMMETPHUH TEJ BPALLICHUS U
MHOTOTPaHHUKOB.

| IIprMeHsATh CBOMCTBA
CUMMETPHH NPU PELICHUH 3a]1a4.

| Hcnonb3oBath MpuoOpEeTEHHBIE
3HAHUA ISl UCCIIEOBAHUS U
MOJEIUPOBAHUS HECIIOKHBIX 3a7a4.
| N300paxkaTb OCHOBHBIE
MHOT'OTPAHHUKH U BBITOIHATH
PUCYHKH MO YCIIOBUSIM 3a]1a4.

OueHka B paMKax
TEKYILIEro KOHTPOJIS Ha
MPAKTUYECKUX
3aHATHAX.
OpoHTAIBHBIN OIPOC.
O1neHKa BBITTOJTHEHUS
JOMAIIHUX 3a1aHUM.

KonTposbnas padora
Ne 7 o Teme:
«MHOTOrpaHHUKN»

Tenan

| O3HaAKOMHUTHCS C BHUAAMHU TCII

OneHka B paMKax
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MOBEPXHOCTH
BpanieHust

BpaleHusi, popMyaIupoBaTh UX
ONpEJEICHNS U CBOMCTBA.

| DopMyIUpPOBATH TEOPEMBI O
CEUCHMHU 1Iapa IJIOCKOCTHIO U O
IJIOCKOCTHU, KacaTeIbHOH K cdepe.

| XapakTepu3oBaTh U
M300pakaTh TeJla BPAIICHHS, UX
pa3BEpPTKH, CEUCHHUSI.

[ Pemats 3a1aun HA mocTpoeHne
CEUYEHUI, Ha BBIYMCIICHUE JIJTUH,
PACCTOSIHUM, YTJIOB, TJIOMIAICH.
[IpoBoauTh nOKa3aTENbHBIE
pacCykJIeHUs MPU PEIICHUHN 3a]1a4.

| [IpumenATs cBOMCTBA
CHMMETPUHM NP PEIICHUM 33/1a4 Ha
TeJla BpallleHUsl, Ha KOMOWHAIIUIO TeJl.
| N3006paxxath OCHOBHBIE
KpPYTJIbIE T€JIa U BBIOJIHATH PUCYHOK
110 YCJIOBHUIO 3a/1a4H.

TEKYILIEro KOHTPOJIS Ha
MPAKTUYECKUX
3aHATHUAX.
OpoHTaIBHBIN OIPOC.
O1ieHKa BBITTOJIHEHUS
JOMAIIHUX 3a1aHUM.
Konrpoabnas padora
Ne 8 o reme «Tena
BpAILICHUS.

H3mepenus B
reoMeTpumn

| O3HAaKOMHTHCS C HOHATHSIMH
IUIOIIAAU U 00beMa, aKCHOMaMHU U
CBOMCTBaMHU.

| PemaTe 3a1aun Ha BEIYMCIICHHE
MJIOMIAEH TUIOCKHUX (DUTYD, TPUMEHSIS
COOTBETCTBYIOIIHE (HOPMYIIBI U
(haKThl U3 IJTAHUMETPUH.

| N3yuuts TEOpEMBI O
BBIUMCJICHUN 00HEMOB
IPOCTPAHCTBEHHBIX TEJ, peliaTh
3a/1a4M Ha MpUMeHEeHne GpopmyIa
BBIUMCJICHUS 00BEMOB.

| N3yunts hopMysIbl aiis
BBIUMCJICHUS TLIOIIAASH
ITOBEPXHOCTEH MHOTOTPAaHHUKOB H
Tel BpameHus. O3HaKOMUTBCS C
METOJIOM BEIYUCIICHHMS TIIOIIA N
MMOBEPXHOCTHU CHEPHI.

| Pemars 3a7aun Ha BRIYUCIICHUE
IJIOIAJICH TOBEPXHOCTU
IPOCTPAHCTBEHHBIX TEI.

OueHka B paMKax
TEKYLIEro KOHTPOJIS Ha
PaKTUYECKUX
3AHATHUSAX.
@pOHTAIBHBIN OIPOC.
OneHka BBIITOTHEHUS
JOMAIIHKUX 33JIaHUH.
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KoopauHarsl u
BEKTOPbI

m O3HaKOMUTHCS C IOHSATUEM
BEKTODA.

N3yunth neKapToOBY CUCTEMY
KOOPAHWHAT B IPOCTPAHCTBE, CTPOUTH
I10 33/IaHHBIM KOOPJMHATAM TOYKH U
IJIOCKOCTH, HAXOIUTh KOOPJIUHATHI
TOYEK.

| Haxonute ypaBHeHMs
OKPY>KHOCTH, C(pephbl, IIIOCKOCTH.
Brrauciars paccTossHUS MEXKTY
TOYKAMM.

| N3y4nTh CBOMCTBA BEKTOPHBIX
BEJIMYMH, [TPABUIIA PA3JIOKEHUS
BEKTOPOB B TPEXMEPHOM
IPOCTPAHCTBE, ITPABUJIA HAXOKIACHUS
KOOPAWHAT BEKTOPA B IPOCTPAHCTRE,
IIpaBUJIA ICUCTBUM C BEKTOPAMH,
3aJaHHBIMU KOOPAMHATAMH.

| [IpuMEHATH TEOPUIO MPHU
pEIIeHUY 3a7a4 Ha JICUCTBHS C
BeKTOpamu. M3yuuTs ckamsipHoe
IIPOU3BEACHUE BEKTOPOB, BEKTOPHOE
YpPaBHEHHUE NPSIMOM U IIJIOCKOCTU

| [IpuMeHATH TEOPUIO ITpU
pEIICHUY 3a7a4 Ha JICUCTBHS C
BEKTOpAaMH, Ha KOOPAUHATHBIN METOJ,
Ha IPUMEHEHHUE BEKTOPOB IS
BBIYMCJIEHUS BEJIUYHH YTJIOB U
pPACCTOSIHUM.

O3HaKOMUTBCSA € IOKA3aTEIbCTBAMU
TEOPEM CTEPEOMETPUU O B3aUMHOM
PaCIOJIOKEHUU NIPSIMBIX U
IIJIOCKOCTEN C UCTOJIb30BAHUEM
BEKTOPOB

OueHka B paMKax
TEKYIIEro KOHTPOJIS Ha
MPAKTUYECKUX
3aHATHUAX.
OpOoHTAIBHBIN OIPOC.
OneHKa BBITIOJTHEHUS
JIOMAIIIHUX 3a1aHUN.
Kontpoabnasi padora
Ne 6 «Koopaunatsl u
BEKTOPBD.

KonTpoabnas padora Ne 11 « KOHTpOJIbHO-OLIECHOYHBIN MaTEpHUaAT»
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