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Pabouast mporpaMma MOUISKHT €KErOJHOH aKTyalM3allud B COCTaBe OCHOBHOM NPOQecCHOHANbHOH 00pa3oBaTeNbHOW MpPOrpaMMbl-
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axryanu3anuu OITOII-TIIICCS.
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1. MACIIOPT PABOYEM INPOT'PAMMBI YYEFHOM JUCHUTIJIMHBI
OY .04 MATEMATHKA

1.1. Ob6aacTh npuMeHeHUs padoyeil MporpaMmel

Pabouast mporpamma yuebno nucuurmuael OY .04 MatemaTuka sBJISE€TCS 4acThIO MPOTPaMMBbl
cpenHero (MmoaHoro) obmero oopazoBanus mno creruanbHocTa CIIO:

23.02.06 Texauueckast SKCIUTyaTalus TOABIKHOTO COCTaBa JKEJIE3HBIX JI0POT.

Pa6ouas mporpamma OV]I. 04 Marematnuka MOXET OBITh HCIIOJIb30BaHA B MPO(ecCHOHATbHON
MOJITOTOBKE, NIEPETIOATOTOBKE U MOBBIIICHUH KBATH(DHUKAIINH pad0YrX 1O POHECCHsIM:

18540 Cnecapp 1o peMOHTY NOJABUKHOTO COCTaBA.

1.2.  Mecro yuedoHoii tucuunjiudbl B crpykrype OIIOII-TIIIICC3:

B yueonsix mianax OIIOII-TTIICC3 yuebnas quciuminaa OY .04 MaTtemaTuka BXOJIUT B COCTaB
o0mmx 00IIe00pa30BaTeNbHBIX YUCOHBIX JUCIUIUIHH, (OPMUPYEMBIX M3 00S3aTEIBHBIX MPEAMETHBIX
obnacteit ®I'OC cpemnero obmiero ooOpaszoBanus, i crnenuanbHocTed CIIO. C yuérom mpodwums
OCBaMBAEMOH CIEIHATLHOCTH (TEXHUUYECKHUI) NaHHAs AUCHUILUIMHA U3YydaeTcs YriyOJIeHHO, pean3yeTcs
Ha | kypce.

1.3. Ili1anupyemblie pe3yJbTaThl 0CBOEHUS THCIHUILINHBI:

N3yuenne maTeMaTuk Ha MpO(UIEHOM YPOBHE CPEIHETO (IIOJTHOT0) 00IIero 00pa3oBaHuUs

HAIPAaBIICHO HA JOCTUKECHHE CICIYIOIINX IEJIeH:

- (opmupoBaHWEe MpeACTaBICHUN 00 HAEIX W METOJaX MAaTeMaTHKH, O MaTeMaTHKE Kak
YHHUBEPCATBHOM SI3bIKE HAYKH, CPEICTBE MOJICIUPOBAHUS SIBJICHHUM U MIPOIECCOB;

- OBJIQJICHUE SI3BIKOM MAaTEMAaTHUKH B YCTHOM U MUChbMEHHOH (popMe, MaTeMaTuueCKUMU 3HAHUSMU
U yYMEHUSMH, HEOOXOAUMBIMU JJIi U3YYEHHS IIKOJbHBIX ©CTECTBEHHOHAYUHBIX JUCIMILIUH,
MIPOJOIDKEHHS 00pa30BaHUs M OCBOSHHS N30paHHON CIIENMATBHOCTH Ha COBPEMEHHOM YPOBHE;

- Ppa3BUTHE JIOTHUYECKOTO MBIIIJICHHUS, aQJITOPUTMHUYECKONH KYJIbTYphl, MPOCTPAHCTBEHHOIO
BOOOpaKEHUsS, MATEMATHYECKOTO MBINUICHUS W HHTYWIIMH, TBOPYECKHX CIIOCOOHOCTEH, HEOOXOIMMBIX
JUIS TIPOJIOJKEHHST 00pa30BaHUs W JJI CaMOCTOSITENIbHOM NIeATENbHOCTH B O0JaCTH MaTEeMAaTHKU U €e
MPUJIOKEHUH B OyAylIel npoeccuoHanbHOM 1eATeIbHOCTH;

- BOCIIUTaHUE CPEICTBAMH MATEeMAaTUKH KYIbTYpbl JIMYHOCTU Yepe3 3HAKOMCTBO C HCTOpHUEH
Pa3BUTHUSI MaTEMaTHKH, SBOJIONMEH MAaTeMAaTHMUYECKUX WJEH; MOHUMAHUs 3HAYMMOCTH MATEMaTHUKH IS
Hay4HO-TEXHUYECKOTO IIporpecca.

PesynbTarsl ocBOeHUS y4eOHOM THUCIUIIIMHBI

B pe3ynbraTe n3yueHuss MaTeMaTUKH Ha TPO(QUILHOM YPOBHE O0YUaOIIUICS TOKEH:

3HATh/TIOHUMATH:

- 3HaYeHHE MATeMaTUYeCKOW HAyKW JJIs PEeIIeHUs 3a]ad, BOSHHUKAIOIIMX B TEOPHH U MPAKTHKE;
IIUPOTY W OTPAHUYCHHOCTh NPUMEHEHUS MaTeMaTHYEeCKUX METOJOB K aHaju3y M UCCIICIOBAHUIO
MIPOLIECCOB U SBIICHUN B MPUPOJIE U OOIIECTBE;

- 3HAUYEHHUE TPAKTUKH W BOMPOCOB, BOSHUKAIOIINX B CAMOW MaTeMaTHKe, /Uil (opMUpOBaHUS U
pa3BUTHSA MaTeMaTHYECKON HAYKH;

- WJIeW PACHIMPEHHsI YHUCIOBBIX MHOXKECTB KaK CIOCO0a MOCTPOEHUS HOBOTO MaTEMaTHYECKOTO
amnmaparta JJs pelleHus MPaKTUYeCKUX 3a/1ad U BHYTPEHHUX 3a/1a4 MaTeMaTHKH;

- 3HAUE€HUE UJIel, METOZ0B U PE3yJIbTaTOB AIreOpbl U MaTEMATUYECKOT0 aHAIN3a JJIsl TOCTPOCHUS
MO/IeJIel peanbHBIX MPOLIECCOB U CUTYAIUH;

- BO3MOXKHOCTH TE€OMETPHUHU I OMHCAHHUS CBOMCTB PEATBHBIX MPEAMETOB M WX B3aHMMHOTO
PacoJIOKEHUS;

- YHUBEPCAJIBHBIN XapakTep 3aKOHOB JIOTUKH MAaTeMAaTHUYECKUX PACCYKJICHHUM, UX MPUMEHHUMOCTD
B PA3IMYHBIX 00J1aCTAX YEJIOBEUECKOM NeATeTbHOCTH;

- paznmuuue TpeOOBaHUM, MPEABIBISIEMBIX K JOKa3aTeIhCTBAM B MaTEMAaTHKE, €CTECTBEHHBIX,
COILIMATIbHO-9KOHOMHUYECKUX U TYMaHUTAPHBIX HayKaX, HA MPAKTUKE,

- pOJib aKCHMOMAaTHKH B MaTE€MAaTHKE; BO3MOXKHOCTh IOCTPOCHUSI MaTeMaTHUYECKHX TEOpHi Ha
AKCMOMAaTHYECKOIM OCHOBE; 3HAUEHNE aKCHOMATUKH ISl IPYTUX 00JacTel 3HaHUS U ISl IPAKTHKY;

- BEPOSITHOCTHBIX XapaKTep Pa3IMYHBIX MPOIECCOB U 3aKOHOMEPHOCTEN OKPYKAIOILIEr0 MUpA.
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YwuciioBele U 6YKBCHHI)I€ BbIPAKCHUA

YMers:

- BBIIIOJIHATH apU(PMETHUECKHE ICHCTBUS, COUeTast YCTHBIC U MMMChbMEHHBIC IIPUEMBI, TPUMEHEHHUE
BBIUUCIIUTEIILHBIX YCTPOUCTB;

HAXOJUTh 3HAYEHHs] KOPHS HATYpaIbHOW CTENEHH, CTENEHU C PAUOHAIBHBIM IIOKa3aTeseM,
norapudma, UCIONb3ys MPU HEOOXOAMMOCTH BBIYMCIUTEIBHBIE YCTPONCTBA; MOJB30BAThCA OLIEHKOW U
NPUKUAKOHN MTPU IPAKTHYECKUX PacyeTax;

- IPUMEHSTH MMOHATHUS, CBA3AHHBIEC C JIEIMMOCTBIO IIENIBIX YUCEN, IPH PEIICHUH MaTeMaTHYECKUX
3ajay;

- HAaXOOUTh KOPHH MHOTOWICHOB C OJHON NIEPEMEHHOH, pacKiIagplBaTh MHOTOWIEHBI Ha
MHOXXHTEIIH;

- BBIIOJHATH JEHCTBUS C KOMIUICKCHBIMH YHCJIaMH, TOJIb30BATbCA T'€OMETPHUECKOU
MHTEpIIpEeTalreil KOMIUICKCHBIX 4YHCEJ, B MPOCTEHINMX CiIydasX HaXOIWTh KOMIUIEKCHBIC KOPHH
YpaBHEHHH ¢ IEHCTBUTEIBHBIMH KO PHUIIUESHTAMU;

- IPOBOAMTH NPEOOPAa30BaHUS YUCIOBBIX M OYKBEHHBIX BBIPAKECHUH, BKIIOYAIONINX CTEICHHU,
panuKaibl, JorapumMbl 1 TPUTOHOMETPUYECKUE (PYHKITUH;

UCIIOJIb30BATh IPHOOPETEHHBIC 3HAHUS U YMEHHS B IIPAKTUYECKOH AEATEILHOCTH M ITOBCEIHEBHOM
KU3HH IS

- IPAaKTHYECKUX PACUeTOB 10 (hopMyIiam, BKIrOUYast (POPMYIIbI, COEpKAIINE CTEIICHHU, PAIUKAaIbI,
JorapuMbl U TPUTOHOMETPUYECKHE (DYHKIIUHU, UCIIONB3YSI P HEOOXOAUMOCTH CIIPABOYHBIE MAaTEPHAIIBI
Y TIPOCTEHIIINE BEIYUCIUTEIBHBIC YCTPOHCTBA;

- IpruoOpeTeHNs] MPAKTUIECKOTO ONbITa JACITEIBHOCTH, MPEIIIECTBYIOMEH MpodecCHOHaTBHON, B
OCHOBE KOTOPOI1 JISKHT JaHHBIA y4eOHBII TPeaMeT.

OyHkuMu U rpaduKu

YMeTs:

- ONpENeNATh 3HaYeHHE (PYHKIMHM 1O 3HAYCHHWIO apryMEHTa MPH Pa3JIMYHBIX CIoco0ax 3aaaHus
INZEINIVEH

- CTPOUTH TpadMKU N3YYEHHBIX (DYHKIMH, BBIIOJIHATH IpeoOpa3oBaHus rpauKoB;

- ONUCHIBATH MO TpaduKy U MO GopMyJie OBEJCHNUE U CBOICTBA (QYHKIINT;

- pelaTh ypaBHEHUS, CUCTEMbl YpaBHEHMI, HEPaBEHCTBA, MCIOJIb3Yys CBOICTBa (PYHKIMH U UX
rpaduyecKue npeicTaBIeHus;

MCIIOJIb30BaTh IPUOOPETEHHBIC 3HAHUS U YMEHUS B IPAKTUUECKOH 1€ATEIbHOCTU U TIOBCETHEBHOM
KU3HU JJIS:

- OMMCAHUA U UCCIIEIOBaHUS C MOMOIIBIO (QYHKIUN peaNbHbIX 3aBUCUMOCTEN, MPEICTaBICHUS X
rpaduuecKu; HHTEpIpPETALUHU IPa(UKOB peabHbIX MPOLIECCOB;

- IpUOOpPETEHNUs MPAKTUYECKOTO OMbITA JEATEIbHOCTH, IPEIIECTBYIOLIEH podeccrnoHalbHOM, B
OCHOBE KOTOPOH JIC)KUT JaHHBIA y4eOHBIN MpeaMET.

Hauana MmaTeMaTH4YeCKOTO aHaIu3a

YMers:

- HaXOJIUTh CYMMY O€CKOHEYHO YOBIBaIOIIEH T€OMETPUUECKOMN MPOTPECCHH;

- BBIYMCIATH NPOU3BOJHBIE M TEPBOOOpA3HBIE INEMEHTAPHBIX (YHKUUH, NMPUMEHssS INpaBUiia
BBIUHCIICHUS IPOU3BOAHBIX U IEPBOOOPA3HBIX, UCIIOIb3YsI CIIPAaBOYHBIE MaTEPHUAIIBI;

- UCCNeIoBaTh (PYHKIIMH U CTPOUTH MX TpadUKH ¢ TOMOILIBIO POU3BOIHOM;

- pemarh 3aa4u ¢ IPUMEHEHNEM ypaBHEHUS KacaTellbHOH K TpaduKy QpyHKIHHY;

- pelaTthb 3aJa4u Ha HaXOXKJeHHE HauOOJIbIIEro M HAUMEHbIIETo 3HaYeHNs QYHKIIUU Ha OTPE3KE;

- BBIYMCIIATH IUIOMIAIb KPUBOJIMHEHHON Tpaneuuu;

UCIOJb30BaTh MPUOOpPETEHHbIE 3HAHUS W YMEHUS B MPAKTUYECKOM JEATENbHOCTH U
MTOBCETHEBHOM >KU3HU IS



- p€ICHUA TCOMCTPUYICCKUX, (pI/IBI/I‘IeCKI/IX, OKOHOMHYCCKUX U APYIruX NPHUKIAAHBIX 3a/la4, B TOM
qucie 3a7ad Ha HauOoJsiplIMe M HAaUMEHbLIME 3HA4eHUs C NPUMEHEHHMEM ammapara MaTeMaTH4ecKOro
aHaym3a;

- IpuoOpeTeHNs] NPAaKTUYECKOT0 OMbITA JAEATEIILHOCTH, IPEIIECTBYOLIEH TpodecCHOHAIBHOM, B
OCHOBE KOTOPOH JIC)KHUT JaHHBIA y4eOHBIN TPEaAMET.

YpaBHEHUs U HEPABEHCTBA

YMmers:

- pemaTh palMOHaJIbHBIC, IIOKa3aTelIbHblE W Jiorapu(MUYEeCKUe ypaBHEHHS U HEpPaBEHCTBA,
HMPPALMOHAIIBHBIE U TPUTOHOMETPUYECKHUE YPABHEHUS, UX CUCTEMBI;

- IOKa3bIBaTh HECIIOKHBIC HEPABEHCTBA;

- pemaTh TEKCTOBBIE 33J1a4H C [IOMOLIBIO COCTABICHUs YPABHEHUN, U HEPABEHCTB, UHTEPIPETUPYS
pE3yJIbTaT C Y4eTOM OIPAaHUYEHUI YCIIOBUS 3a/1a4H;

- n300pakaTh Ha KOOPIMHATHOM IIOCKOCTH MHOXKECTBA PEIICHUH ypaBHEHHI U HEPABEHCTB C
IBYMsI IEPEMEHHBIMU U UX CUCTEM.

- HaXOAWUTh MPUOIKEHHBIE PEIICHUS] YPaBHEHUH U UX CHCTEM, HCIIONb3Ys IpadUIecKuil METOI;

- peliaTh ypaBHEHMsI, HEPAaBEHCTBA M CHUCTEMbI C IMPUMEHEHHMEM TpapHuuecKuX NpeCTaBICHUH,
CBOMCTB (DYHKILIMM, IPOU3BOIHOM;

UCMOJb30BaTh MNPUOOPETEHHbIE 3HAHUS W YMEHUs B IPAKTHUYECKOM JESITEIbHOCTH U
ITIOBCEITHEBHOM KU3HM JUIA:

- IOCTPOECHMS U UCCIIEOBaHMS POCTEUIINX MAaTEMaTHUECKUX MOJEIIEH;

- IpuoOpeTeHNs MPAKTUIECKOTO OIBITA IEATEIFHOCTH, IPEAIIECTBYIOMIEH MPodecCHOHANBHOM, B
OCHOBE KOTOPOH JIC)KUT JaHHBIA y4eOHBIN NpeaMET.

DJeMEHTEI KOM6I/IHaTOpI/IKI/I, CTAaTUCTHUKHU U TCOPUU BepOHTHOCTCﬁ

YMers:

- pemarp npocTeiire KOMOMHATOPHBIE 33a4l METOJIOM Tepedopa, a TaKKe C UCIOIb30BAHUEM
U3BECTHBIX (popmyi, TpeyronbHuka [lackans; Berancnare koddduunents ounoma HetoToHa no opmyse
U C UCIIOJIB30BAaHMEM TpeyrojibHuKa [lackais;

- BBIUUCIIATH BEPOSITHOCTH COOBITHI HAa OCHOBE TMOJICUeTa YHCia UCXOA0B (TIpocTeHine ciiydan);

UCIIOJIb30BaTh IMPUOOPETEHHbIE 3HAHWA M YMEHHUS B MPAKTUYECKOW JI€ATENbHOCTH U
ITOBCEIHEBHOM KU3HU IS

- aHaJlM3a peaJbHBIX YHMCIOBBIX JAHHBIX, MPEJICTABICHHBIX B BUJE JUarpamm, rpadukos; AJis
aHanM3a MHQOPMAIMK CTATUCTUYECKOTO XapaKTepa;

- IpUOOpETEeHUs MPAKTUUYECKOIO OIbITa ACSITEIbHOCTH, MPEAIIECTBYOMENH NpodhecCHOHATbHOM, B
OCHOBE KOTOPOH JIC)KUT JaHHBIA y4eOHBIN MpeaAMET.

I'eomerpus

YMeTh:

- COOTHOCHUTBH IUIOCKHE T'€OMETpUUYecKre (UTYypbl U TPEXMEpPHBIE OOBEKTHI C MX OMUCAHUSIMH,
YepTeKaMu, U300paKEHUSIMH; pa3ndaTh U aHAIM3UPOBATh B3AUMHOE PACIONIOXKeHHE QUryp;

- H300pakaTh TEOMETpUYECKUE (DUTYPHI U TeJIa, BBITIOIHITH YEPTEXK MO YCIOBHIO 33]1a4H;

- pemaTrb TeOMETPUYECKHE 3aJlay, ONUPAsCh HAa W3YUYEHHBbIE CBOWCTBA IJIAHUMETPUYECKUX U
CTEpPEOMETPUYECKUX (UTYp W OTHOUIEHUH MEXAYy HUMH, TPUMEHSAA anreOpandeckuii u
TPUTOHOMETPUYECKHUH arlnapar;

- IPOBOJIUTH JTIOKA3aTEIbHBIC PACCYXKICHUSI TIPH PEIICHUH 3a]1a4, I0Ka3bIBaTh OCHOBHBIE TEOPEMBI
Kypca;

- BBIYHCIIATH JMHEHHBIC DJIEMEHTHl M YIIbl B MPOCTPAHCTBEHHBIX KOH(HUTypamusx, oObeMbl U
TUIOMIA/IA TTIOBEPXHOCTEH MPOCTPAHCTBEHHBIX TE M UX MPOCTEUITNX KOMOMHAIIMIA;

- MPUMEHSTh KOOPAWMHATHO-BEKTOPHBIM METOJ ISl BBIUMCICHUS OTHOIIEHWUW, PACCTOSHUA W
yTJIOB;

- CTPOUTH CEYCHHSI MHOTOTPAaHHUKOB M M300pa)KaTh CEYCHUS TEJI BPAIICHMUS:



UCIOJIb30BaTh MPUOOPETCHHBIE
MOBCETHEBHOM >KU3HU IS

- HccienoBaHus (MOJCTUPOBAHMS) HECIOKHBIX MPAKTUYECKUX CUTYallMii HAa OCHOBE M3YYEHHBIX
hopmys 1 CBOUCTB GUTYP;

- BBIYHCIICHUS JUTUH, IUIOMAACH U 00BEMOB pEaTbHBIX OOBEKTOB MPHU PEHICHUH MPAKTHYCCKHX
3aJ1a4, UCIOJIB3YS IPU HEOOXOIMMOCTH CIIPABOYHUKHU M BBIYUCIIUTEIbHbBIE YCTPONCTBA;

- IpuoOpeTeHNs] NPAaKTUIECKOTO OIbITA IEATEILHOCTH, IPEAIIECTBYIOMIEH MPo(ecCHOHANIBHOM, B
OCHOBE KOTOPOM JICXKUT JaHHBIA yUeOHBIN MpeIMeT.

B pamkax mnporpammbl yueOHOW IUCHHUIUIMHBI OOYYArOIIMMHCS OCBAaUBAIOTCS JIMYHOCTHBIC

(manee — JI), meTanpenmetHsie (nagee — M) U IpeIMETHBIC pe3ybTaThl 6a3oBoro ypoBHs (nanee — I1) B
cootBercTBUM ¢ TpeboBanusMu OI'OC cpeanero odmiero ooGpa3oBaHusl.

3HaHUSA W YMCHHUA B HpaKTquCKOFI JACATCIIPHOCT H

JInunocTHbIE:

MeTanpeaMeTHble:

IIpenmerHbie:

JI.5 OcHOBBI caMOpa3BUTHS U
CaMOBOCIIMTaHUS B COOTBETCTBUU
C 001IeYeT0BEYECKUMU
IICHHOCTSIMU M UACAIaMH
IPa)KAaHCKOro 0OIIECTBa;
TOTOBHOCTH U CIIOCOOHOCTB K
CaMOCTOATEJILHON, TBOPYECKOU U
OTBETCTBCHHOM JEATEILHOCTH

JI.6 TonepanTHOE CO3HAHUE U
MOBEJICHUE B MTOJIMKYJIBTYPHOM
MHUpE, TOTOBHOCTBIO U
CITOCOOHOCTBIO BECTH JIUAJIOT C
JPYTUMU JTHOJbMHU, JOCTUTaTh B
HEM B3aUMOTIOHUMAaHUSI,
HAXOJHUTh OOIIKE IeTH U
COTPYAHHUYATH JIJIST UX
JOCTH>KEHH S

JI.7 HaBbIKM COTpYIHUYECTBA CO
CBEPCTHUKAMH, J€TbMH
MJIaJIIIETO BO3PacTa, B3pOCIBIMU
B 00pa3oBaTeNnbHOM,
00LIECTBEHHO MOJIE3HOH, yueOHO-
UCCIIEI0BATEIBCKON, IPOCKTHON
U IPYTUX BUJIAX J1€ATEIbHOCTH

JI.8 HpaBcTBEeHHOE CO3HAHUE U
MOBE/ICHNE HAa OCHOBE YCBOCHHS
00II1eUeI0BEYECKUX [IEHHOCTEN

JI.9 '0TOBHOCTH U CITOCOOHOCTH K
00pa30BaHUIO, B TOM YHCIIE
caM000pa30BaHUIO, HA
NPOTSDKEHUH BCEH JKU3HU;
BbIpa0OTaTh CO3HATEIHHOE
OTHOILIEHHE K HEPEPHIBHOMY
00pa30BaHMIO KaK YCIOBHUIO
yCIIEMIHOM MpohecCHOHATbHON U

M.1 YMeHHe caMOCTOSATEIbHO
ONPEACIISTh LENU JEATSIIbHOCTH 1
COCTAaBJIAThH IIAHBI ICATCIILHOCTH;
CaMOCTOATENIbHO OCYLIECTBIIATD,
KOHTPOJIMPOBATH U
KOPPEKTUPOBATD JIESITEIHbHOCTD;
HCII0IL30BaTh BCE BO3MOYKHBIC
pecypcehl 11 JOCTHKEHUS
MOCTaBJICHHBIX IICIeH U
peanu3aluu MmiaHoB
JesITeTbHOCTH; BEIOUPATH
yCHEIIHbIE CTPATETUH B
Pa3IMYHBIX CUTYAIUSIX

M.2 YmMmenue npoyKTUBHO
00IIaThCs U B3aUMO/IeHCTBOBATh
B MPOLIECCE COBMECTHOM
NesITeTbHOCTH, YIUTHIBATh
MO3UIINHU APYTHX YIaCTHUKOB
NesITeNbHOCTH, 3P PEKTUBHO
paszpematb KOH(IUKTHL; BIaIETh
HOpMaMHM PEeYeBOro MOBEJCHUS B
Pa3NIUYHBIX CUTYaLHAX
MEXITMYHOCTHOTO U
MEXKYJIBTYPHOTO OOIIEHUS

M.3 BinageHue HaBEIKaMH
M03HABaTEIbHOM, yueOHO-
HCCIIEI0BATENBCKOW U IIPOEKTHOM
JeITEeIbHOCTH, HaBBIKAMU
paspereHus mpoodieM;
CIIOCOOHOCTH M TOTOBHOCTH K
CaMOCTOSTEIIbHOMY TIOMCKY
METOIOB PEIICHUS MPAKTHUECKUX
3a/1a4, IPUMEHEHHUIO Pa3TUYHBIX
METOJ0B IMO3HAHUS

M.4 T'0TOBHOCTB U CITOCOOHOCTH
K CaMOCTOSTEIBHOMN

I1.1 copmupoBaHHOCTH
IPEICTaBICHUN O
HEOOXOJIMMOCTH
JTOKa3aTeNIbCTB MPH
000CHOBAaHHHM MAaTEMAaTUYCCKUX
YTBEPXKICHHI U POITU
AKCMOMATHKH B TIPOBEICHUN
JIeTyKTHUBHBIX PACCYyKICHUH;

I1.2 chopmMupoBaHHOCTH
MOHATHITHOTO armapara mno
OCHOBHBIM pa3zjiesaM Kypca
MaTeMaTHKU, 3HaHUH
OCHOBHBIX TeopeM, popmy U
YMEHUS UX IPUMEHSTH;
YMEHUS JJOKA3bIBATh TEOPEMBI
Y HaXOJIUTh HECTAH/IapTHBIC
CIIOCOOBI peleH s 3a/1a4;

I1.3 copmupoBaHHOCTH
YMEHUN MOJIEIINPOBATh
peallbHbIE CUTYalUH,
UCCIIEN0BATh IOCTPOCHHBIE
MOJEJIH, UHTEPIIPETUPOBATH
NIOJIYYCHHBIH PE3yNIbTaT;

I1.4 chopMUpOBaHHOCTH
MpeACTaBICHUH 00 OCHOBHBIX
MMOHATHAX MAaTEMaTHICCKOTO
aHaJIu3a U UX CBOMCTBAX,
BJIaJICHUE YMEHUEM
XapaKTepPU30BaTh OBEICHUE
(GyHKIUH, UCTIOIb30BaHKE
MTOJIYUCHHBIX 3HAHUH JJISA
OMMCAaHUs U aHAJIN3a PEAIbHBIX
3aBHCHUMOCTEH;

I1.5 BiafeHne ymeHussMH
COCTAaBJIEHUS BEPOSITHOCTHBIX
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00LIIECTBEHHON IEATEIBHOCTHA

JI.10 DcTeTHyecKkoe OTHOILIEHHE K
MUPY, BKJIIOYAst 3CTETUKY ObITa,
Haquoro U TCXHUYCCKOT'O
TBOPYECTBA, CIIOPTA,
00IIIECTBEHHBIX OTHOIIIEHUH

JI.13 Oco3HaHHBII BEIOOD
Oynymuieit mpodeccuu u
BO3MOXKHOCTH peaTH3aIliu
COOCTBEHHBIX JKM3HEHHBIX
IIJIAHOB; OTHOCHThCS K
po(heCCHOHATILHOM
JIEATEIIbHOCTH KaK K
BO3MOXXHOCTH YYacTHS B
PEIICHUH JTUYHBIX,
0OIIIECTBEHHBIX,
rOCY/IapCTBEHHBIX,
00IIeHaIMOHATIBHBIX TTPOOIEM

nH(pOPMAIMOHHO-
MO3HABATEIBHON eI TETHHOCTH,
BIIA/ICTh HABBIKAMU TIOJyUEHUS
HE0O0X0UMOU HH(POPMAIIHH U3
CJIOBapey pa3HbIX TUIIOB, YMETh
OPUEHTUPOBATHCS B PA3INIHBIX
UCTOYHMKAX MH(OpMAIHH,
KPUTHYECKH OIICHUBATh U
MHTEPIPETUPOBATH HHPOPMAIIHIO,
MOJTyYaeMYyI0 U3 pa3IHYHbIX
HMCTOYHUKOB

M.5 YmeHue ucnosib30BaTh
cpencTBa MHPOPMAITUOHHBIX U
KOMMYHHKAITUOHHBIX TEXHOJIOTHIA
(manee - UKT) B pemienun
KOTHUTHBHBIX,
KOMMYHUKATHBHBIX U
OpraHU3aIMOHHBIX 337124 C
coOJtroieHreM TpeOoBaHUI
PrOHOMUKH, TEXHUKH
0€30MaCHOCTH, TUTHEHBI,
pecypcocOepekeHts, MPaBOBBIX U
ATHYECKUX HOPM, HOPM
MH(POPMAIIMOHHOHN 0€30MacHOCTH

M.7 YMeHne caMoCTOSATEIILHO
OLICHUBATh U IPUHUMATh
pelieHus1, OTpeeIISIIOITIe
CTPATEruIo MOBEICHHUS, C YIETOM
Fpa)KI[aHCKI/IX nu HpaBCTBeHHBIX
LEHHOCTEM

M.8 Brnanenue s136IKOBBIMH
CPEICTBAaMU: YMETh SICHO,
JIOTUYHO ¥ TOYHO U3J1araTb CBOKO
TOUKY 3pEHMUsI, UCII0JIb30BATh
aJICKBaTHBIE SI3BIKOBBIE CPENICTBA;
BJIa/IETh BCEMU BUIaMH pEUYEBOM
JESATENIbHOCTH: ayIUPOBAHUEM,
yTeHHeM (IOHUMaHueEM),
TOBOPEHHEM, TUCBMOM,;
HCI0JIb30BaTh MPUOOPETEHHBIE
3HAHUS U YMEHHUS JUIsl aHAIU3a
S3BIKOBBIX SIBIICHUH Ha
MEXIPEIMETHOM YPOBHE

M.9 Bnagenue HaBEIKaMH
MO3HABATENbHOMN pedIeKCuu Kak
OCO3HaHUsI COBEPILIAEMbIX
JNIEUCTBUI U MBICIIUTEILHBIX
MIPOIIECCOB, UX PE3YJIbTATOB U

MOJIEJIEN 10 YCIOBUIO 3aa4U U
BBIYHCIICHUS BEPOSITHOCTU
HACTYIUICHUS COOBITUH, B TOM
4yclie C MpUuMEHeHneM GopmyIt
KOMOWHATOPHUKH U OCHOBHBIX
TEOpPEM TEOPHUH BEPOSITHOCTEIA;
HCCIIEA0BAHMS CIIy4aiiHbIX
BEJIMYMH O UX
pacnpeaeseHuIo.
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OCHOBaHMM, TPAHUL] CBOETO
3HAHWS U He3HAHUS, HOBBIX
MO3HABATENbHBIX 337a4 U CPEICTB
HX JOCTHKCHUS

B pesynprate ocBoeHUs Y4eOHOW IMCHMIUIMHBI CTYISHT JODKEH (OPMHUPOBATH CIEAYIONIUE
JUYHOCTHBIE pe3ynbTathl (Hanee — JIP):

JIP.2 [IposBisiOmMil aKTUBHYIO TPXKIAHCKYIO TTO3UIUIO, JEMOHCTPUPYIOIINA TPUBEPHKEHHOCTD
IIPUHLMIIAM YECTHOCTH, MOPSAOYHOCTH, OTKPBITOCTH, SKOHOMHYECKM AKTUBHBI M Yy4YacTBYIOIIUH B
CTYJCHUYECKOM M TEePPUTOPUATIHLHOM CaMOYIPABIEHHWH, B TOM YHUCJIE HAa YCJIOBUAX JI0OpPOBOJBYECTBA,
IIPOJYKTUBHO B3aMMOJEHCTBYIOIIUI 1 Y4aCTBYIOLUI B I€ATEIbHOCTH OOIIECTBEHHBIX OpraHU3aluii.

JIP.4  TIposBAsIOMMIA U TEMOHCTPUPYIOIIUN YBaXKEHUE K JIIOJIIM TPY/1a, OCO3HAIOIINNA IEHHOCTh
cooctBenHoro Tpyna. Crpemsmuiics K (QOPMHPOBAHHIO B CETEBOM cpele JHYHOCTHO H
npoheccroHaNTbHOTO KOHCTPYKTHUBHOTO «IIU(PPOBOTO CIEAAN.

JIP.23 [ToryueHue oOyyarOMMUCS BO3MOKHOCTH CaMOPACKpBITUS U caMopeanu3aius
JTUYHOCTH.

JIP.30 OcymecTBIsONMA MONCK H HCHOJb30BaHWE HMHPOPMALUM, HEOOXOIUMON s
3¢ (HEeKTUBHOTO BHITIOTHEHHS PA3IMYHbIX 3a/1a4, MPO()EeCCHOHATBFHOTO U TMYHOCTHOTO Pa3BUTHSL.



2. CTPYKTYPA ¥ COJAEPKAHUE YYEFHOM JJUCHUATIIMHBI
2.1. O0beM y4eOHOM NMCHUILIMHBI U BUbI Y4eOHO# padoThl

Bun yueOHo# padoThI Oovem uacos

MaxkcumaJjibHasi yueOHasi Harpy3ka (Bcero) 354
O0si3aTeIbHAS AYTUTOPHAS YueOHas HArpy3Ka (Bcero) 236
B TOM YHUCIJIE:
JIEKIIUN 236
MPAKTUYECKHUE 3aHATHS 0
CamocrosiTejibHas pa6oTa odyuyaroierocsi (Bcero) 118
B TOM YHCIIE!

1. IToaroroBka TeMaTHYECKUX COOOIICHM (TTPE3CHTAIIHIA) 21

2. CocTaByieHHE CIIPABOYHON TaOIHUIIBI 9

3. M3roToBneHne CipaBOYHOTO MaTepraa 75

4. CocTaBieHHE KPOCCBOPIa 7

5. Pemenne sK3aMeHaIIMOHHBIX 3324 6

IIpomexcymounas ammecmauyus 6 popme rxzamena (| cemecmp)

Ilpomesrcymounas ammecmayus 6 hopme sxzamena (11 cemecmp)




2.2. TemaTnueckuii niian u copep:kanue yyeoHou gucuumianasl OY1.04 MATEMATHUKA

1 2 3 4
Koawnr JI,M,IT
pe3yJibTaToB,
(popmupoBanuio
HanMeHOBAHHE PA3IEIOB B TeM Conep:kanue y4eOHOT0 MaTepHuaJia, NPaKTU4YecKue 3aHATHS, Oo0bem KOTOPBIX
caMocCTosiTeIbHAsA padoTa 00y4yaommxcst 4acoB
crnoco0cTByer
3JIeMEeHT
NPOrpamMMmblI
Beenenue. 3
BBenenue. Coaep:xanue yueOHOIro MaTepuaJia JI. 59,13
OznakomieHue oOydarommxcs ¢ ¢GopMaMu TeKyllel M MNPOMEXKYTOYHOW aTTeCTallUH, M.149
OCHOBHOW M JOIOJHUTENIBHON JIMTEPAaTypoOd IO KypCy JUCLUUIUIMHBI W IIPOBEICHHE 2 [TPy 2
MHCTPYKTaXka [0 TEXHUKE OE30IMaCHOCTH. JIP 2,4,23,30
Maremartuka B HayKe, TEXHUKE U IPAKTUUECKOH AearenbHocTu. Llenu u 3anaun u3yueHus
MaTeMaTuKu npu ocBoeHuu criennanpbHocteit CI10.
CamocrosiTeibHas padora odyuarommxcs Nel 1
ITonroroBka coobuienus no teme: «Mcropuueckue cBeJEHHs O pa3BUTHH anreOpbD».
Paspean 1.
YucoBblie 1 OyKBEeHHbIE 9
BbIpa:keHusi. Pa3purue noHsiTus o
quce.
Tema 1.1. HarypansHsle, nemnsie, Copaepxxanue ydyeOHOro MaTepuasa JI.5,9,13
palroHaNbHbIE, UPPALIMOHATILHBIE Henumocts nenbix uncen. [enenue ¢ ocratkoM. Cpasnenus. Pelenue 3anau ¢ M.1,4,9
qucia. LeJI0YHMCIIEHHBIMU Heu3BeCTHIMU. HaTypanbHble, 1iefble U palliOHAIbHbIE YUCIIA. 2 [TPy. 2
JIP 2,4,23,30
CamocrosiTesibHasi padoTa o0yuyarmmxcst Ne2
CocraBienue cupaBoYHON TabIUIBl «Buabl 1 ciocoObl pelieHns ypaBHEHUI U HEPaBEHCTB)» 1
C IpUMEpPaMH.
Tema 1.2. JleiicTBUTENBHBIC YHCITA. Conep:xaHue yuedOHOro MaTepuasa 2 JI.5,9,13
[TpuOnmxeHHbIE BBIYUCICHUSI. JleiictButenpHbie yncna. ApudmMerndeckue neicTBus Haja ynciaMu. CpaBHEHHE YHCIOBBIX M.1,4,9




2

4

BbIpaXCHU. Pelenue 3a1a4 ¢ eJI0YnCIIEHHBIMU HEU3BECTHBIMU. OnpeneieHue MOy
JeMCTBUTENIBHOTO YKcia, CBOWCTBA MoayJis. [Ipubnnxennslie Beruncnenus. Haxoxnenue
NpUOJIMKEHHBIX 3HAUYCHHUI BEIMYMH U TIOTPEIIHOCTEH BHIYUCICHUN (a0COMIOTHOM 1
OTHOCHUTENbHOM). [IpnOarkeHHbIE BBIYUCIICHUS M pellieHHe NPUKIIAAHbIX 3a/1a4.

[TPy. 2
JIP 2,4,23,30

CamocTrosiTesibHasi padoTa o0yuyarmmxcs Ne2
CocraBrieHue CIpaBOYHON TaOIHIIBI «BUIBI M CITOCOOBI PEIIeHHs] YPaBHEHH  HEPABEHCTBY
C IpUMEpPaMH.

Tema 1.3. Pemienue
npoeCCHOHATBHBIX 3ajad.

Coaep:xxanue yueOHOIro MaTepuaJia

[TponieHTHI B TpohecCHOHANBHBIX 3a1a4ax . Pemenue 3a1annii Ha HaX0XKJICHUE 00JIaCTH
omnpeneneHus. YpolueHue BoipakeHnil. Haxoxxnenue KopHel ypaBHEHUS U PELICHHE
CHCTEM YPaBHEHHI U HEPABEHCTB.

JI.5,9,13
M.1,4,9
[Py 2
JIP 2,4,23,30

CamocrosiTesibHasi padoTa o0yuyarommxcst Ne2
CocraBieHnne cripaBOYHON TaOnuIbl «BHIIBI U CIIOCOOBI pelIeHus] ypaBHEHUI U HEPAaBEHCTBY»
C IIPUMEpaMH.

Paznea 2.
DYyHKIUH.

12

Tema 2.1. Onpenenenue 4ncioBon
(GYHKIIMH U CIIOCOOBI €€ 3aJaHMUs.
CaoiicTBa QyHKINH.

Coaep:xanue yueOHOro MaTepuaJia

Oynknuu. O01acTh onpeAesieHnst 1 MHOXKecTBO 3HaueHui. ['padux ¢pynkuun. [Toctpoenue
rpadukoB pYHKINN, 3aJaHHBIX pa3IU4YHbIMU crioco0amu. CBoicTBa (PyHKIIMIA:
MOHOTOHHOCTb, YETHOCTb U HEUETHOCTD, IEPUOANYHOCTD, OTPAHUYEHHOCTD. [IpomMexxyTkn
BO3pacTaHus U yObIBaHMsI, HANOOJIbIIIEE U HAUMEHbIIIEE 3HaYSHMsI, TOUKH SKCTpEMyMa
(JIOKambHOT'O MaKCUMyMa U MUHUMYMA). Buinyknocms ¢ynxyuu. I'padudeckas
uHTeprpetanus. [Ipumepsl pyHKIIMOHAIBHBIX 3aBUCUMOCTEN B pealIbHbIX MpoLeccax u
apneHusx. [IpeoOpazoBanus rpaMKoB: MapauieNbHbIM NEPEHOC, CHMMETPUS OTHOCUTEIIBHO
ocell KOOpJMHAT U CUMMETPHUS OTHOCUTENILHO Hayaia KOOpJUHAT, CHMMETPHUS
OTHOCHTEJIBHO MIPSIMOH Y = X, pacmsdiceHue u cacamue 8001b oceli koopouram. [1oHsTHE O
HENPephIBHOCTH QYHKIMHU. OCHOBHbIE Meopembl O HENPEPLIBHLIX (PYHKYUSIX.

JI. 8,9,13
M. 1,49
[Py 3
JIP 2,4,23,30

CamocrosiTeibHas padoTa odyuyarommxcsi Ne3
W3rorosnenue cupaBouHoro marepuaia «lIpeodpa3oBanus rpapukoB GyHKIHIL.

Tema 2.2. Pentenue
npodeccroHaNbHbBIX 3ajad.

Conep:xaHue yuedOHOro MaTepuaa

CrenenHast (yHKIHS C HATypaJlbHBIM IOKa3aTeleM, ee CBOWCTBA U rpaduk. Bepmukanvhbie
U 20puU30HMAIbLHLLE acumnmomsl epaghurxos. I paguku OpobHO-TUHEUHbIX YHKYUL.
IToka3zarenbHas (GyHKIMS (3KCIIOHEHTA), ee cBoiicTBa U rpaduk. Jlorapudmuyeckas

JI1. 8,9,13
M. 1,49
[Py 3
JIP 2,4,23,30
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1 2 3 4
¢dyHKIMs, €e CBOWCTBA U TpaduK.
CamocrosiTesbHast padoTa o0yuyarmmxcs Ne3 1
W3roroBnenne cupaBouHoro marepuaina «lIpeodpasoBanus rpagukoB GyHKIHIR.
Tema 2.3. OOparHas QpyHKLUS. CopnepixaHue y4yeOHOTro MaTepuasa JI. 8,9,13
Crnoxnas ¢pynkuus (komnosuius). Bzaumuo oOparabie pyHkunu. O0nacTb onpeaeaceHus u 5 M. 14,9
obJsacTh 3HaUYeHHI oOpaTHOU yHkmuu. ['paduk oopatHoit pyHkumu. Haxoxnenue [Py 3
¢dyHKIMM, 00paTHON TaHHOIA. JIP 2,4,23,30
CamocrosiTesbHas padora o0yuaromuxcs: Ne3
N3rorosnenue cupaBouHoro marepuaia «lIpeodpasoBanus rpapukoB GyHKIHIR. 1
Tema 2.4. KoutponbHas pa6ota Nel | Conep:kanue yueOHOro MaTepuasia J. 8,9,13
«DyHKIUNY. KonTponbhast padora Nel no teme «DyHKIMWY. 2 M. 14,9
[Py 3
JIP 2,4,23,30
CamocrosiTesibHast padora o0y4yaromuxcs Ned 1
Pemenne sk3aMeHaIMOHHBIX 3371a4 110 TeMe «DyHKIHNY.
Pazpea 3. 48
Tpuronomerpus.
Tema 3.1. YuciioBast OKpy>KHOCTb. Copepxanue yueOHOro MaTepuasa JL5, 8,10
Yucnoast OKpyKHOCTb. UMCIIOBAst OKPYKHOCTh HA KOOPAMHATHOM INIOCKOCTH. 2 M 3,7,8
TPy 1,2
JIP 2,4,23,30
CamocrtosiTeibHas padora o0yuyarommxcs: NeS 1
M3rorosnenue cupaBouHoro marepuaia « TpuroHomeTpudeckue GyHKIHUN.
Tema 3.2. Cunyc u kocunyc, TaureHc | ConepskaHue yueOHOro matepuasia JL5, 8,10
1 KOTaHI'EHC. CuHyC, KOCHHYC, TAHT€HC U KOTAaHT€HC YUCIa. 5 M 3,7,8
[Py 1,2
JIP 2,4,23,30
CamocrosiTebHas padora odyuyarommxcsi NeS 1
W3roroBnenue cupaBoyHoro marepuaia « TpuroHomerpuueckue GyHKIINY.
Tema 3.3. Tpuronomerpuueckue Copaepxxanue y4yeOHOro MaTepuasa JL.5, 8,10
(YHKIIMU YHCIOBOTO apryMEHTA. CuHyc, KOCHHYC, TAHT'€HC, KOTAHT€HC POU3BOJIBHOTO yriia. Pannannasa mMepa yria. Cunyc, 2 M 3,7,8
Tpuronomerpuyeckue QyHKIUH KOCHHYC M TAHT€HC CYMMBI M pa3HOCTH JIBYX YIVIOB. CHHYC M KOCHHYC ABOMHOIO yIJIa. [Py 1,2
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1 2 4
YIJI0BOI'O apryMeHTa. JIP 2,4,23,30
CamocrosiTesibHasi padoTa o0yyarommxcs NeS
M3roroBnenne cupaBouHoro marepraia « T puroHomeTpudeckue GyHKIUN.
Tema 3.4. Oynkuuu y=C0SX, y=Sinx | Coxep:kaHue yueGHOr0o MaTepuaia JL.5, 8,10
UX CBOWCTBa U rpauKu. Tpuronomerpudeckue GyHKIHH y=COSX, y=SINX, UX CBOMCTBA 1 rpaMKH, IEPUOTUIHOCTb, M 3,7,8
OCHOBHOM MEpUOI. [Py 1,2
JIP 2,4,23,30
CamocrosiTesibHass padora o0y4yaromuxcs NeS
W3roroBnenue crpaBoyHOro mMarepuaia « puroHomerpudeckue QyHKIIN.
Tema 3.5. ®ynkiuu y=tgx, y=ctgx Coaep:xanue yueOHOIro MaTepuaJia JL5, 8,10
UX CBOMCTBa U rpauKu. Tpuronomerpuueckue GyHKIuU y=tgX, y=CtgX, X CBOHCTBa U IpaQUKH, NEPUOJTUIHOCTbD, M 3,7,8
OCHOBHOI1 IEpUO/I. Py 1,2
JIP 2,4,23,30
CamocrosiTeibHas padora odyuarommxcs Ne6
CocraBnenue kpoccBopza «TpuronomMmerpudeckre QyHKIHNY.
Tema 3.6. OOparHble Copaepxxanue yueOHOIro MaTepuasa JL5, 8,10
TPUTOHOMETpHUUYECKHE (DYHKIIUH. ApKCHHYC, apKKOCHHYC, apKTaHT€HC, apKKOTaHTreHe uncia. OOpaTHble M 3,7,8
TPUTOHOMETpHUYECKHe QYHKLUHU, UX CBOMCTBA U IpaUKH. Py 1,2
JIP 2,4,23,30
CamocrosiTeibHas paGora odyuarommxcs Ne7
Pemienue sK3aMeHaAIMOHHBIX 33J1a4 110 TeMe « T puronomMerpuyeckue QyHKIn.
Tema 3.7. IIpeo6pazoBaHue Copepxanue yueOHOro MmaTepuasa JL5, 8,10
rpavKOB TPUTOHOMETPUUYECKUX [Tpeo6pa3zoBanue rpaduKOB TPUTOHOMETPUUECKUX PYHKIINHA, TPUMEHEHNE T€OMETPUUECKUX M 3,7,8
GyHKIHH. npeoOpa3oBaHuil (cABUT U Aedopmarius) Mpu NocTpoeHuH rpadukoB. ['apmoHndeckue [Py 1,2
KoJjebanus. Perenne npukiaaHpIX 3a1ad. JIP 2,4,23,30
CamocrosiTeibHas padora o0y4yarommxcs Ne7
Pemenne sx3aMeHallMOHHBIX 3aa4 10 TeMe « TpuroHoMerpuueckue QyHKIUNY.
Tema 3.8. Tpuronomerpuueckue Copepxxanue y4eOHOIro MaTepuasa JL5, 8,10
(GYHKIIUM CYMMBI U Pa3HOCTH OcHOBHBIE TpUrOHOMETpHUYECKHE ToxkAecTBA. Dopmyiibl npuseaeHUs. DOpMyIIbI CIIOKEHUS. M 3,7,8
aprymeHToB. @OpMyJIbl IPUBEACHUS. [Py 1,2
JIP 2,4,23,30

CamocrosiTeibHas padora o0yuarommxcs Ne§
Wzrorosnenue crpaBoyHoro Marepuaina «lIpeoOpazoBaHne TpPUrOHOMETPHUECKHUX
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1 2 4
BBIPAKCHUI.
Tema 3.9. ®opmyinbl 1BOWHOTO CopaepixaHue y4eOHOTro MaTepuasa JL.5, 8,10
aprymenTa. ®opmysbl HOHMKEHUS ®Dopmyiibl ynBoeHUs. Popmyibl NOI0GUHHO20 yia. Buipasicenue mpuecoHomempuyueckux M3,7,8
CTEIEHH. @yuKyull uepe3 maneenc NOI0GUHHO20 apeyMenma. [Py 1,2
JIP 2,4,23,30
CamocrosiTesibHasi padora o0yyarommxcst Ne8
W3rorosnenue cupaBouyHoro marepuaia «IIpeodpa3zoBanne TpUrOHOMETPHUECKUX
BBIPKEHUI».
Tema 3.10. IIpeoOpasoBanue cymm u | Conepskanue yueOHOro matepuasia JLS, 8,10
IIpOU3BeACHUH TpUronomerpuueckux | IlpeoOpazoBaHust CyMMBbl TPUTOHOMETPUUYECKUX (DYHKIMH B POU3BEAECHUE U TIPOU3BEICHUS M 3,7,8
GyHKIHH. B CYMMY. Py 1,2
JIP 2,4,23,30
CamocrosiTeibHas padora odyuarommxcs Ne§
N3rorosnenue cupaBouyHoro marepuaia «IIpeoOpa3zoBanue TpPUroHOMETPHUUECKUX
BBIPAKCHUI.
Tema 3.11. [Ipocreiimue Copaepxxanue yuyeOHOro MaTepuasa JLS, 8,10
TPUTOHOMETPUUYECKHUE YPABHEHUS U [Tpocreiimume TpuroHoMeTpuYeCKUe ypaBHEeHUs. Pelienns TpuroHoMeTpuyeckux M 3,7,8
HEpPaBEHCTBA. ypaBHeHUU. [Ipocmetiviue mpucoHomempuiecKue Hepasencmsa. [Py 1,2
JIP 2,4,23,30
CamocrosiTeibHas padora odyuarommxcs Ne9
M3rorosneHne cupaBouyHoro Mmarepuaia « TpuroHoMeTpudeckue ypaBHEHHU».
Tema 3.12. [Ipocreiimue Copaepxxanue ydyeOHOIro MaTepuasa JL5, 8,10
TPUTOHOMETPUUYECKHE YPAaBHEHUS U IIpocmetivue mpueconomempuueckue nepagencmea. Crioco0bl pereHus: NpocTeHmmx M 3,7,8
HEpPABEHCTBA. TPUTOHOMETPUYECKUX YPAaBHEHHUI U HEPABEHCTB. Py 1,2
JIP 2,4,23,30
CamocrosiTeibHas paGora odyuarommxcs Ne9
W3roroBieHue cupaBoyHoro mMarepuaia « TpuroHoMeTpudecKue ypaBHEHHSD.
Tema 3.13. OcHOBHBIE METO/IBI CopaepxxaHue y4eOHOro MaTepuasa JL.5, 8,10
peLIeHHs] TPUTOHOMETPUYECKHX Pemenne TpuroHOMETpUUECKUX YPAaBHEHUH C IIOMOIIBIO YHUCIOBON OKPYKHOCTH; PELIEHUE M 3,7,8
ypaBHeHUW. OHOPOHBIE TPUTOHOMETPUYECKUX YPABHEHUN C MOMOIIBIO OCHOBHBIX METOJIOB: 3aMEHBI IIEPEMEHHOM, Py 1,2
TPUTOHOMETPUUECKHE YPABHEHUS. pa3I0KEeHUs HA MHOKHUTENN. Perenre oqHOpOJHBIX TPUTOHOMETPUUECKUX YPaBHEHUH. JIP 2,4,23,30

CamocrosiTeibHas padora odyuarommxcs Ne9
M3roroBieHue cupaBoyHoro marepuaia « TpuroHoMeTpuyecKrue ypaBHEHHSD.
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1 2 3 4
Tema 3.14. Pemenue Copepxxanue yyeOHOIro MaTepuasa JL5, 8,10
TPUTOHOMETPUUECKUX YPaBHEHUH. [Tpumenenue Gpopmyi mpeodpa3zoBaHusl TPUTOHOMETPUUECKUX (PYHKIIUH ITPU PELIEHUN 5 M3,7,8
TPUTOHOMETPUYECKUX YPAaBHEHUM. TPy 1,2
JIP 2,4,23,30
CamocrosiTeibHas padora o0yuyarommxcs Ne9 1
M3rorosieHue cupaBouyHoro marepuaia « TpuroHoMeTpuyeckue ypaBHEHUsD.
Tema 3.15. Pemenue 3anau. Copaepxxanue yueOHOro MaTepuasa
@usnueckuil CMbICI NPOU3BOJHOM B MNPO(ECCHOHANBHBIX 33/Jadax TEXHOJIOIMYECKOIo JLS, 8,10
npoduns I[lpeoOpasoBanusi TpuroHomeTpuyeckux BblpaxkeHuil. dopmyna nepexona oOT 5 M 3,7,8
CYMMBI JIByX (YHKUMH C pa3auyHbIMU KO3(ULMEHTaMu B OJHY U3 TPUTOHOMETPHUUECKUX [Py 1,2
¢ynkuuii. Pemenue THIOBBIX 3a7ad Ha NpPUMEHEHHE (GOPMYN MpH Mpeodpa3zoBaHUU JIP 2,4,23,30
BBIPKEHUM.
CamocrosiTeibHas padora odyuarommxcs Ne9 1
M3roroBieHue cupaBouyHoro marepuaia « TpuroHoMeTpuyeckue ypaBHEHUsD.
Tema 3.16. KonrponbsHnast pabora Ne2 | Conep:kaHnue y4eGHOro MaTepuasia JLS, 8,10
«TpuroHomerpus». Konrponbnas padora Ne2 o treme «TpuroHomerpusi». 5 M 3,7,8
[Py 1,2
JIP 2,4,23,30
CamocrosiTeibHas padora odyuarommxcs Nel0
Pemenue sk3amMeHanMoHHbIX 33a1a4 1o TeMe «IIpeobpazoBaHue TPUTOHOMETPUIECKUX 1
BBIPKCHUIN».
Pazpnen 4.
Havana maTremaTn4eckoro 30
anaausa. I[IpousBognas pyHkuum.
Tema 4.1. Yucnoseie Copepxanue yueOHOro MmaTepmuasa J. 59,13
nocnenoBarenbHOCTH. [Ipenen Onpenenenre YUCIOBOM MOCIENOBATENHHOCTH. [[prMepbl YMCIOBBIX MOCIIEI0BATEIILHOCTEN. M. 1,4,9
YHCIIOBOM MOCIIE0BATEIBHOCTH. CriocoObI 3a/1aHUS ¥ CBOMCTBA YUCIIOBBIX MOCIIEIOBATEIbHOCTEN. BhIuncieHne 4ieHoB TPy 2, 3, 4
nocnenoBarenbHocTH. [loHsATHE O TIpenene nocienoareabHoCcTU. CylllecTBOBaHUE Mpeaena 2 JIP 2,4,23.30
MOHOTOHHOM OrpaHHUYEHHOH MOCIIeA0BaTeNbHOCTH. JIJTMHA OKPY>KHOCTH M IIJIOIAIh Kpyra
KaK Mpeenbl mocieaoBaTeabHocTel. beckoHeuHo yObIBaroIias reoMeTpruueckas
nporpeccus 1 ee cymMMma. Teopemsl 0 npedenax nociedosamenvrocmel. Ilepexoo k
npeoenam 6 nepagencmsax. CyMMHUPOBaHHUE MTOCIIEI0BATEIbHOCTEH.
CamocrosiTeibHas padora o0yuyarommxcest Nell 1
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[ToaroroBka cooduienus (nmpe3eHTannun) Ha temy: «llocnenoBarensnocts uboHaUINY,
«Ponp Ucaaka Hetotona u I'ordpuna Bunerensma JleiiOnuma B co3ganuu
TG depeHIMaTbHOr0 HCYUCICHHSD (IO KEeJTaHUI0 00YJatoLINXCs).
Tema 4.2. [Ipenen ¢pyHkuu. Coaep:xanue yueOHOIro MaTepHaJia JI. 59,13
[TonsiTue o HenpepbIBHOCTU GYHKUUU. OCHOBHbBIE MeopeMbl O HeNPEPbIEHBIX PYHKYUSX. M. 1,4,9
Touamue o npedene pynxkyuu 6 mouxe. llosedenue ynxyui Ha beckoHeuHoCmu. [Py 2, 3, 4
Acumnmomet. JIP 2,4,23,30
CamocrosiTeibHas padora odyuyarommxces: Nell
[TonroroBka coobmienus (mpeseHtauuu) Ha temy: «llocnemoBarenbHocTs DubOOHAYUNY,
«Pons  Hcaaka Hproroma wu Tordpuma Bwierensma JleliOHuIa B CO3MaHUU
mubdepeHIMaTBEHOT0 HCYUCIICHUSD (10 JKEeJTaHUI0 00yUYaIOLTUXCs).
Tema 4.3. Onpenenenue Copepxxanue yuyeOHOI0 MaTepuasa JI. 59,13
MIPOU3BOTHOM. [TonsiTrie 0 mpou3BOAHON QPyHKIMU, HPU3MUECKUN U TEOMETPUUECKHI CMBICI TPOU3BOTHOM. M. 1,4,9
Juddepernman GyHKITIH. [Py 2, 3,4
JIP 2,4,23,30
CamocrosiTeibHas padora o0y4yarommxcs Nel2
UzroroBnenue cripaBouyHoro Marepuaina «lIpousBonnas GyHKIUN.
Tema 4.4. Beruucienune Copepxanue yueOHOro Mmarepuasa JI. 59,13
MIPOU3BO/IHBIX. [Tpon3BoIHBIE CYMMBI, pa3HOCTH, IIPOU3BEICHHS U 9aCTHOTO. [IpON3BOIHBIE OCHOBHBIX M. 1,4,9
aneMeHTapHbIX QpyHKuuid. Bropas nmpousBogHas. Bropas npousBonHas u ee Gu3n4ecKuii [Py 2, 3,4
cMbIci. HaxokaeHne CKopoCcTH IS Ipoliecca, 3a1aHHoro (opMYIoi B rpad)uKoM. JIP 2,4,23.30
Brruncienre npou3BoIHBIX.
CamocrosiTeibHas padora odyuarommxcs Nel2
WzroroBnenue crpaBouHoro marepuana «lIpousBonnas GyHKIUN.
Tema 4.5. JIludpepennupoBanue Coneprxanue y4eOHOro MaTepuasna JI. 5,9,13
CIIO)KHOW (YHKITHH. IIpoussoonvie crosicrotl (komnozuyuu) u oopamuou ynxyui. Cnoxnas QyHKIUsS M. 1,4,9
JuddepernnupoBanue oOpaTHOM (xommozutus Gyukiwmii). Juddepenimposanne dpyukimn y = f(kx+m). [Py 2, 3,4
GbyHKIHN. JIP 2,4,23,30
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CamocrosiTeibHas padora o0yuarommxcs Nel2
N3rorosnenue crpaBouyHoro marepuaina «IIpousBogHast QyHKIMM».
Tema 4.6 YpaBHenue kacarenbHoll k| Cojep:kaHne y4eOHOro MaTepuasia JI. 59,13
rpaduky ¢ yHKIHH. VYpaBHeHue KacaTelbHOU K rpaduKy GYHKIMH. AJITOPUTM COCTaBJICHUS ypaBHCHUS M. 1,4,9
KacaTeJIbHOH K TpaduKy GyHKIUH. [Py 2, 3, 4
JIP 2,4,23,30
CamocrosiTesbHasi padoTa o0yuarommxcs Nel2
W3roroBnenne cupaBoyHoro marepuaia «lIponsBogHast QyHKIHI».
Tema 4.7. [IpumeneHune Copaepixanue y4eOHOro MaTepuasa JI. 59,13
MPOU3BOAHOM JJISI UCCIEA0BAHUS [TpuMeHeHrne TPOU3BOTHON K UCCIICIOBAaHUIO (DYHKITUI M MIOCTPOCHHIO TPaPUKOB. M. 1,4,9
GbyHKIIH. [Py 2, 3, 4
JIP 2,4,23,30
CamocrosiTeibHas padora odyuarommxces: Nel3
[ToaroroBka cooduienuit o Temam «IIpunoxeHus Npou3BOIHON K PELICHUIO (PU3NYECKUX
3amauy, «[IpuKinagHoe 3HaUeHNe MTPOU3BOAHON U auddepenmanay (1o KeTaHuio
00yJarmuxcs).
Tema 4.8. [Ipumenenue Copaepxxanue ydyeOHOro MaTepuasa JI. 59,13
IIPOU3BOHON Ul UCCIIEIOBaHUS BeprukanbHble 1 TOPU30HTAIBHBIE ACUMITOTHI TpaduKOB. I paghuxu OpobHo-1uHelHbIX M. 1,4,9
byHKIHIH. @ynxyuil. [Py 2, 3,4
JIP 2,4,23,30
CamocrositeibHas padora o0y4yarommxces: Nel3
[TonroroBka coobmenunii mo reMam «lIpuinoxeHust NpoU3BOIHON K pEHICHUIO (PU3NYECKUX
3agauy, «[IpukinagHoe 3HaueHNe MPOU3BOAHON U Auddepenmanay (1Mo KeIaHuko
0o0ydJaronmxcs).
Tema 4.9. [Ipumenenue Copepxxanue yueOHOIro MaTepuasa 1 5.9.13
MIPOM3BOTHOM IS HAXOXKACHUS Hcnonp30BaHne NPOM3BOAHBIX MTPU PEIIEHUH YPAaBHEHUN U HEPABEHCTB, TEKCTOBBIX, C
HauOOJIBIINX U HAMMEHBIINX (GU3NUECKUX U TEOMETPUUYECKHX 3ajay, HaX0XK/IeHUH HAaHOOJBIINX U HAMMEHBIINX M.1,4,9
3HAYEHUI BEINYMH. 3HaueHui. [Ipumepsl Hcronb30BaHMsI TPOU3BOIHOM JJIsl HAXOKICHHS HAWTYYILIEero peleHus ngpzy j’z 3; ;10
$4523,

B IIPUKJIAIHBIX 3a/1a4ax. Haxox/1eHne CKopocTu s polLecca, 331aHHOro (GopMyion win
rpaduKoM.

CamocrosiTeibHas padora o0yuarommxcest Nel3
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[ToaroroBka coobuienunii o Temam «lIpunoxenns nponu3BOIHON K PEHICHUIO (PU3NIECKUX
3agauy, «[Ipukiannoe 3HaueHue Npou3BoAHON U auddepeninanay (o xeIaHuo
00yyJarommxcs).
Tema 4.10. KouTtponbnas padota Ne3 | ConepskaHue y4eOHOro MaTepuasa JI. 5,9,13
«[IpousBomHas HyHKIIUN. KonTponbnas padota Ne3 mo teme «IIponsBognast pyHKIIHM. M.1,4,9
2 [Py 2, 3, 4
JIP 2,4,23,30
CamocrosiTeibHas padora odyuarommxcs Nel4 1
Permenne sx3ameHallMOHHBIX 3a1a4 1o Teme «IIpousBonHas QyHKIUN.
Paspean S.
I'eomeTpusi. [IpsiMble U MJIOCKOCTH 42
B IPOCTPAHCTBE.
Tema 5.1. Axcuomsl crepeomerpur, | CoaepixaHue y4eOHOTro MaTepuasa JI.6,7,8
HEKOTOPBIC CIICJICTBUS U3 HUX. ['eomeTpus Ha TutocKocTH. [IpsiMble U TIIOCKOCTH B TIpocTpancTBe. OCHOBHBIC MOHSATHS 5 M.2,4,58
cTepeoMeTpuH (ToUKa, MpsMasi, IIIOCKOCTh, IPOCTPAHCTBO). [loHsamue 06 [Py 2
AKCUOMAMUYLECKOM CNOCOOe NOCMPOEHUsL 2e0MemPUl. JIP 2,4,23,30
CamocrositeibHas padora o0y4yarommxcs NelS
M3roToBieHue CIIpaBOYHOT0 MaTepuaia 1mo teme «IIpriioskeHns akcuoM CTEPEOMETPUH B UX 1
CIENCTBHUI.
Tema 5.2. Pemenne 3amauy, Conep:xxanue yueOHOro MaTepuaJia JI. 6,7,8
MIPUMEHEHHE aKCUOM cTepeoMeTpun | bpeitH-punr «lIpruMeHeHrne akcuoM CTepeoMeTPHUH U UX CIEICTBUIY. 5 M. 2,4,58
U UX CIIEINCTBHUA. [Py 2
JIP 2,4,23 .30
CamocrositeibHas padora o0y4yarommxcs NelS
M3rotoBieHue CIIpaBOYHOT0 MaTepuaia 1mo Teme «IIpritoskeHus akcHoM CTEPEOMETPUH B HX 1
CIIEZICTBHIN.
Tema 5.3. [TapannensHOCT NpsiMbIX, | CoaepskaHue y4eOHOr0 MaTepuasia 1. 6.7.8
MPSIMOM U TUIOCKOCTH. B3aumHoe pacnonoxeHne IByX MpsIMBIX B IPOCTPAHCTBE: MEPECEKAIOIIUECS, TapaIICIbHBIE M 2 ;1 '5 3
U CKpeluBatonuecs npsamele. [lapannensHbie npsMele B mpocTtpaHcTse. [lapannenbHocTh 2 .HI”y’Z ’
MPsIMOY U TNIOCKOCTH, TIPU3HAKU M CBOMCTBA. PellleHne THUIMOBEIX 3aa4 10 TeMe TP 2.4.2330
«[TapaninenbHOCTh NMPSMON U TUIOCKOCTH. T
CamocrosiTenbHas padora o0yuyarommxcest Nelé 1
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1 2 4
[ToaroroBka cooduienus (mpe3eHTanun) mno reme «llapannenbHOCTh NPSMBIX U
MIJIOCKOCTEN.
Tema 5.4.CxkpemuBaromyecs Copaepxxanue yueOHOro MaTepuasa JI.6,7,8
MpsIMbIE, YTOJ MEXKY MPSMBIMH. PaccTosHue Mexny ckperuBaomuMucs npsMbiMu. OnpeaeneHue CKpeIuBaoIuXcs M. 2,4,5,8
IpSMBIX, 0003HAYEHHUE, MPU3HAK CKPEIIMBAIOIIMXCS MPSIMBIX. YTOI MEXKAY MPSMBIMU B [Py 2
MIPOCTPAHCTBE. JIP 2.4,23,30
CamocrosiTeibHast padoTa o0yuyarommxcst Nel6
[ToaroroBka coobmienus (mpe3entanuun) no Teme «llapamieaTbHOCTh MPSIMBIX U IIJIOCKOCTEIH
Tema 5.5. [TapannenbHOCTh Copnepixanue y4eOHOTro MaTepuasa J1.6,7,8
IIJIOCKOCTEH. PaccrosiHue mexay nmapajuieabHbIMU IUIOCKOCTSMH. B3auMHOE pacronokeHue JByX M.2,4,58
mockoctel. [lapaienbHOCTh MIIOCKOCTEN, IPU3HAKK U CBOMCTBA. Teopembl 0 [Py 2
MapaJuIebHbIX MIOCKOCTSIX. JIP 2,4,23,30
CamocrosiTesibHas padora o0yuarmuxcs Nel6
[ToaroroBka coobuienus (mpe3eHTanuu) mo reme «llapamieabHOCTh MPSMBIX U
IJIOCKOCTEN.
Tema 5.6. Terpasdap n Copepxanue yueOHOro Mmarepmuasa JI.6,7,8
napauienenunes. Pemenne 3agad. Ornpenenenne TeTpadapa, napawienenunena. Croicrea napamuienenumnena. [loctpoenue M. 2,4,58
cedeHni. PemeHne TUIOBBIX 3a1a4 ITPy 2
JIP 2,4,23 .30
CamocrositeibHas padora o0y4yarommxcest Nel6
[ToaroroBka cooOmienus (rmpe3eHTanun) 1o Teme «llapamienbHOCTh MPSMBIX U
TIJIOCKOCTEN.
Tema 5.7. KourponbHas pabota Ne4 | Conepskanue yueOHOro matepuasia JI.6,7,8
«[TapannenbHOCTh MPSMBIX U KonTponbnas padota Ne4 mo teme «llapamienbHOCTb MPSIMBIX U IMJIOCKOCTEM. M .2,4,538
TIJIOCKOCTEH. [Py 2
JIP 2,4,23,30
CamocrosiTeibHas padoTa odyuyarommxcst Nel6
[ToaroroBka cooOuienus (nmpe3eHTanuu) mno reme «llapannenbHOCTh NPSAMBIX U
TIJIOCKOCTEN.
Tema 5.8. [lepnenaAuKyIIpHOCTD Copaepxanue yueOHOro MmaTepuasa JI.6,7,8
MPSAMOU U TIIOCKOCTH. ITepecekaronuecs, napayaeabHble U CKPEIIMBAIOIIUECS MPSIMBbIE. YTOJI MEXKIY NPSIMBIMU B M .2, 4,58
npoctpancTie. [lepnenaukynsipHocTh npsiMbIxX. [lapanienbHOCTh U NEPIEHIUKYISIPHOCTh [Py 2
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MPSIMOI M TJIOCKOCTH, IPU3HAKKU U CBOWCTBA. JIP 2,4,23,30
CamocrosiTesbHasi padora o0yuyarwmmxcs Nel7
Cocrasnenue kpoccBopaa «B3zanMHoOe pacrionoKeHue NpsIMbIX U IIIOCKOCTEN B
IIPOCTPAHCTBEY.
Tema 5.9. [lepnenauxymnsip u Copepxxanue yyeOHOIro MaTepuasa 1. 6.7.8
HaKJIOHHBIE. YTOJ MeXay npsiMod 1 | [leprieHAMKYISp M HAKJIIOHHAS K TUIOCKOCTH. YTOJ MEXKY IPSMOU U IIOCKOCTBIO. M 2 ;r '5 8
IIJIOCKOCTBIO. PaccrosHus OT TOYKH 10 II0CKOCTH. PaccTosHue OT IpsAMoO# 10 IUI0CKOCTH. Teopema o I.H”y,Z ’
Tpex MnepreHauKyispax. Paccrosinue Mexay napasuiebHbIMU IJIOCKOCTSIMU. PaccTostHue TP 2.4.23 30
MEXIY CKPEIIMBAOIIMMUCS PSMBIMHU. T
CamocrosiTesbHas padoTa o0yuarommuxcs: Nel7
CocraBnenue kpoccopa «B3zanMHoe pacnosokeHue NpsMbIX U INIOCKOCTEN B
IIPOCTPAHCTBEY.
Tema 5.10. [IByrpanHblil yroi. Copaepxanue yuyeOHOro MaTepuasa JI.6,7,8
[lepneHuKyIsIPHOCTD IJIOCKOCTEH. [lepneHAuKyISIPHOCTD MJIOCKOCTEH, MPU3HAKU U CBOMCTBA. JIByrpaHHbI yroil, TMHEHHBIN M .2,4,58
YTOJI ABYTPAaHHOTO yIJIa. YTOJ MEXIY MIOCKOCTSAMM. [Py 2
JIP 2,4,23,30
CamocrosiTeibHas padota odyuarommxcesi Nel7
Cocrasnenune kpoccBopaa «BzanMHOe pacnonoKeHue NpsIMbIX U IIIOCKOCTEN B
IIPOCTPAHCTBEY.
Tema 5.11. Pemenue Copepxanue yueOHOro MmaTepmuasa JI.6,7,8
npodeccuoHaNbHbIX 3ajad. [TpsiMble ¥ MJIOCKOCTH B apXUTEKTYpE U CTPOUTEIILCTBE. PellieHne TUMOBbIX 3a/1a4. M .2,4,58
[Py 2
JIP 2.4,23,30
CamocrosiTeibHas padora o0y4yarommxcst Nel8
[TonroroBka coobuienus (mpe3eHTanun) no teme «lleprneHuKyIspHOCTb NPSIMBIX U
IJIOCKOCTEN.
Tema 5.12. KontponsHast pabota Ne5 | Conep:kaHue yueOHOro MaTepuasia JI.6,7,8
«[TepneHIUKYISIPHOCTh IPSIMBIX U Kontponbnas padota Ne5 no teme «llepneHANKYISIPHOCT IPSMBIX U TIIIOCKOCTEM». M .2, 4,58
IJIOCKOCTEMN». ITPy 2
JIP 2.4,23.30

CamocrosiTeibHas padora o0yuarommxcest Nel8
[TonroroBka coobuienus (mpe3eHTannn) no teme «llepneHauKynsipHOCTb NPSAMBIX U
IIJIOCKOCTEMN.
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Tema 5.13. U300paxenue Copepxxanue yyeOHOIro MaTepuasa JI.6,7,8

MIPOCTPAHCTBEHHBIX UTYD. [TapannensHoe mpoekTupoBanrue. OpTOroHaJIbHOE MIPOSKTUPOBaHUE. [110uads 5 M .2,4,58
OPMO2OHANLHOU NPOEKYUU MHO20Y20abHUKA. 1300paXkeHne IpoCTpaHCTBEHHBIX (PUryp. [Py 2
Llenmpanvroe npoekmuposarue. B3anuMHOE pacmooKeHHE MPOCTPAHCTBEHHBIX (DUTYP. JIP 2,4,23,30
CamocrosiTeibHast padoTa o0yuyarommxcs: Nel8
[ToaroroBka coobuienus (mpe3eHtanun) no teme «lleprneHauKynsipHOCTb NPSMBIX U 1
IIJIOCKOCTEWN.

Tema 5.14. O600m1enue u Copnepixanue y4eOHOTro MaTepuasa 9 JI.6,7,8

CUCTEMaTU3alMsl 3HaHUH. O6o06menne u cucremarusanus 3Hanui. [lonBenenne utoros 3a | cemectp. M .2,4,58
CamocrosiTesbHas padora o0yuarmuxcs Nel9 1
[ToaroroBka MaTepragoB COOOIICHUH 1 MPE3EHTANHN s CIauu.

Pazpea 6.

YuciaoBbie H OyKBEHHbIE 60

BbIpa:keHusi. CTeneHu U KOPHU.

Tema 6.1. Kopenb N-HOI1 cTENEHH. Coaep:xxanue yueOHOro MaTepuaJia
OsznakomiieHre oOydarommxcst ¢ (GopMaMu TEKyIed W TNPOMEXKYTOYHOH aTTecTaluH, JI. 5,8,10
OCHOBHOM U JOTMOJHUTENIBHOW JMTEPaTypod MO KypCy IUCHUIUIMHBI W TIPOBEIECHUE 2 M. 3,7,8
WHCTPYKTaXKa 10 TEXHUKE O€30MaCHOCTH. [TPy 2
Kopensb crenenu n > 1 u ero cBoiicTBa. Penienne ynpaxHeHH ¢ HCTIOJIb30BAHUEM CBOMCTB JIP 2,4,23,30
KOpHSI N-HOW CTETIECHMU.
CamocrositeibHas padora o0y4yarommxcs Ne20 1
W3roroBienue cripaBoyHOro Marepuaia no teme «KopHu, creneHu u gorapudmoiy.

Tema 6.2. [IpeoOpazoBanue Conep:xxanue yueOHOro MaTepuaJia

BBIPAXXEHMI, cofepKalux paaukaibl. | CTeneHb ¢ pallMOHAIbHBIM MTOKa3aTelieM U ee cBoMcTBa. [loHsATHE O cTeneHu ¢ JI. 5,8,10
JIeficTBUTENILHBIM TOKa3aTeaeM. CBOMCTBA CTENEHH € NeHCTBUTEILHBIM [TOKAa3aTEIEM. 2 M. 3,7,8
[TpeoOpa3oBaHus BEIpAXKEHUH, COACPIKALIMX paauKaibl. J[eficTBUS Ha/l CTENIEHIMHU C [Py 2
IefCTBUTENILHBIMHU MMOKa3aTeIIMU. O000IIIEeHIE TOHITHS CTEIEHH. T0XKIeCTBEHHbBIE JIP 2,4,23,30
npeoOpa30BaHusl CTENEHEN C IEHCTBUTENbHBIMU OKA3aTEISIMH.
CamocrosiTeibHas padora odyuarommxcs Ne20 1
W3roroBnenue cripaBoyHOro Marepuana no teme «KopHu, ctenenu u gorapudMaiy.

Tema 6.3. Oyukimn Y = Q/; nx Conep:xaHue yuedOHOro MaTepuaja } § JI. 5,8,10

. Onpenenenue GyHKINHU, TpaUKH U CBOUCTBA (DYHKIHIA. 2 M. 3,7,8
CBOWCTBA U TpadUKH. TPy 2
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JIP 2,4,23,30
CamocrosiTesbHasi padora o0yuyarwmmxcs Ne2(
M3roroBieHne cupaBouyHOro mMarepuaia rno reMe «KopHu, crenenu u jorapu@meny.
Tema 6.4. Crenennble pyHkuuu, ux | Comep:kanue yueOHOro Marepuasia JI. 5,8,10
CBOWCTBa, rpaduKu. Omnpenenenue creneHHON GyHKINH, Tpa(UKUA U CBOMCTBA CTETIEHHBIX (DYHKITHIA. M. 3,7,8
[TocTpoenue rpadgukoB creneHHbIX GyHKIUN. CTerneHHas GyHKIUS ¢ HaTypaJbHBIM [Py 2
MOKA3aTeJIeM, €€ CBOWCTBA U TpaduK. JIP 2,4,23,30
CamocrosiTesibHast padora o0yuarommuxcs Ne2(
W3roroBnenue cripaBoyHoro Marepuaia no teme «KopHu, ctenenu u gorapu@mMbiy.
Tema 6.5. Pemenue Copaepixanue y4eOHOro MaTepuasa JI. 5,8,10
npoeCCHOHATBHBIX 3ajad. Pemrenne nppaninoHaIbHBIX YpaBHEHUN. PellieHne mpukiiagHelx 3a/1a4. M. 3,7,8
[Py 2
JIP 2,4,23,30
CamocrosiTeibHas padora odyuarommxcs Ne20
M3roroBieHne cupaBoyHOro Marepuaia rno reme «KopHu, creneHu u jorapupmsiy.
Tema 6.6. KontponsHas padota Ne6 | Conep:kaHue y4eGHOro MaTepuasia JI. 5,8,10
«CTeneHn U KOpHWY. KonrtponbHas padora Ne6 o reme «CTeneHn U KOPHU». M. 3,7,8
[TPy 2
JIP 2,4,23,30
CamocrosiTeibHas padota odyuyarommxcest Ne21
Pemenue sk3aMeHaIMOHHbBIX 337a4 110 TeMe «KopHu, crenenu u jorapu@MeD».
Tema 6.7. IlokazarensHas pynkuus | ConepskaHue yueOHOro Matepuasia JI. 5,8,10
ee CBOicTBa U rpaduk. [Toka3zarenbHas pyHKIMS (IKCIIOHEHTA), ee cBoicTBa U rpaduk. [TocTpoenue rpapukos M. 3,7,8
MOKa3aTeNbHbIX (PYHKIIUH, CXOACTBO U pa3IniyKle CBOMCTB rpauKoB. [Py 2
JIP 2,4,23,30
CamocrtosiTeibHas padoTra odyuarommxcs: Ne22
M3roroBnenue cupaBoyHoro marepuaia «llokasarenbHas QyHKIMD.
Tema 6.8. [lokazarensHbIe Copaepxxanue y4yeOHOro MaTepuasa JI.5,8,10
ypaBHEHHUS. Omnpeznenenye NOKa3aTeIbHOTO YpaBHEHHs!, CIOCOOBI PElIeHNs TOKa3aTeIbHbIX YPaBHEHUH. M. 3,7,8
[TPy 2
JIP 2,4,23,30

CamocrosiTeibHas padora odyuarommxcs: Ne22
M3rorosnenue cupaBouHoro marepuaina «llokasarenbHas QyHKIHY.
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Tema 6.9. [loka3aTenbHble Copepxxanue yyeOHOIro MaTepuasa JI. 5,8,10
HEpaBEHCTBA. OnpezneneHye NoKa3aTeabHOI0 HEPABEHCTBA, CIOCOOBI PeILICHHsI TOKa3aTeIbHbIX M. 3,7,8
HEPaBEHCTB. [TPy 2
JIP 2,4,23,30
CamocrtosiTeibHas padora o0yuarommxcs: Ne22
M3rorosnenue cupaBoyHoro marepuaina «llokasarenbHas QyHKLIUAY.
Tema 6.10. Pemenue 3anau. Copaepxxanue yueOHOro MaTepuasa JI. 5,8,10
Perenue noka3aTenbHbIX YpaBHEHUH U HEPABEHCTB Pa3IMUHBIMU CIIOCOOAMHU. M. 3,7,8
[TPy 2
JIP 2,4,23,30
CamocrosiTeibHas padora o0yuarommxcs: Ne22
M3rortosnenue cupaBoyHoro marepuaia «llokasarenbHas QyHKIUA».
Tema 6.11. KourponbsHnast pabota Ne7 | Conep:kaHne y4ueGHOro MaTepuasia JI. 5,8,10
«IToka3zatenbHast QyHKIHS. KonrtponsHas pabora Ne7 o teme «llokaszarenbHas GyHKIMD. M. 3,7,8
[TPy 2
JIP 2,4,23,30
CamocrosiTeibHas padora o0y4yarommxcest Ne23
[ToaroroBka coobmenuss mo Tteme «Mcropust mosiBneHuss norapupma» (MO KETAHUIO
00ydJaromuxcs).
Tema 6.12. [Tonstue norapudma. Copaepxxanue yueOHOro MaTepuasa JI. 5,8,10
Jlorapudm uncna. OcHOBHOE Jorapu(pMUUECKOE TOKAECTBO. M. 3,7,8
[TPy 2
JIP 2,4,23,30
CamocrosiTeibHas padora o0yuarommxcs: Ne23
[ToaroroBka cooduienus no teme «Mcropus nosiBiaeHus jorapudmay (Mo sxeTaHnko
00y4aromuxcs).
Tema 6.13. Jlorapudmuueckas Copepxxanue y4eOHOIro MaTepuasa JI. 5,8,10
¢byHKIMS, ee cBOicTBa U rpaduk. Jlorapudmuueckas GyHKIHUSA, €€ CBOWCTBA U rpaduK. M. 3,7,8
[1Py 2
JIP 2,4,23,30

CamocrosiTeibHas padora o0yuarommxcs Ne24
M3rorosieHne cupaBouyHOro mMarepuaina «Jlorapudmsny.
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Tema 6.14. CoiicTBa jg0rapudmMoB. Copepxxanue yyeOHOIro MaTepuasa JI. 5,8,10
Jlorapugm npousBeaeHHs, YACTHOT'O, CTEIIEHU; IEPeX0/l K HOBOMY OCHOBAHHUIO. M. 3,7,8
JlecATUYHBIN 1 HATYpPAIBHBIN JOrapu(Mbl, YUCIIO €. I1Py 2
JIP 2,4,23,30
CamocrosiTeibHas padora o0yuarommxcs Ne24
M3rorosieHue cupaBoyHoro marepuaia «Jlorapudmaiy.
Tema 6.15.Pewienue 3anau. Copaepxxanue yueOHOro MaTepuasa
[TpeoOpa3oBaHus BEIPAKEHU, BKIIOYAIOLINX apU(PMETUYECKHE ONIEPALINH, a TAKXKe 11.5.8.10
oIlepaluIo BO3BEICHHUS B CTEIIEHb U Ollepaluio JiorapupmupoBanus. Haxoxaenue 3HaueHu M é % 8
Jorapugma 1o nMpou3BoJILHOMY OCHOBaHUIO. [Iepexo/1 OT 0HOro OCHOBaHUS K JIpyromy. H'P ’ 2’
Brraucnienue u cpaBHeHue JorapuMoB. Pemenne yrnpaxHeHHd Ha UCIIOIB30BAHNE CBOMCTB 1P 2 4y23 30
J0rapu(pmMoB, IPUMEHEHUE KaJIbKYJIATOPOB Il BEIYUCIEHHS JIOrapu(pMOB. »UTT
JlorapudmupoBaHue 1 TOTCHIUPOBAHUE BRIPAKCHUH.
CamocrosiTesibHas padora o0yuarommuxcs Ne24
W3roroBneHne cupaBouHoro marepuaina «Jlorapudmeny.
Tema 6.16.JIorapudmuueckue Copnepixanue y4eOHOro MaTepuasa JI. 5,8,10
YPaBHEHUS. Omnpenenenue porapudmuyeckoro ypaBHeHus. CriocoObl penieHnii JorapupmMuueckux M. 3,7,8
ypaBHeHM. Pemienue gorapumMuueckux ypaBHEHUN pa3HbIMU CLIOCOOAMH. [Py 2
JIP 2,4,23,30
CamocrosiTeibHas padora o0y4yarommxcs Ne24
W3roroBnenue cripaBouyHoro marepuaina «Jlorapugmsi».
Tema 6.17. Jlorapudpmuueckue Copaepxxanue ydyeOHOIro MaTepuasa JI. 5,8,10
HEPABEHCTBA. Onpenenenue norapupMUIEcKOro HepaBeHCTBa, CIIOCOOBI ero peneHus. Pemenue M. 3,7,8
Jorapu(pMUUECKUX HEPABEHCTB. [Py 2
JIP 2,4,23,30
CamocrosiTeibHas padora odyuarommxcs Ne24
M3rotoBieHne cupaBouyHOro marepuaia «Jlorapudmoiy.
Tema 6.18. ludpepennupoanue Conep:xanue yueOHOro MaTepuaJia JI. 5,8,10
nokaszatenabHOl 1 orapudmuyeckoit | JuddepenmpoBanne nokasarenbHOM 1 orapupMuieckoil pyHKIuii. M. 3,7,8
GbyHKIHI. [TPy 2
JIP 2,4,23,30

CamocrosiTeibHas padora odyuarommxcs Ne24
M3rotoBieHue cupaBouyHoro marepuaia «Jlorapudmoiy.
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Tema 6.19. Pemenue Copepxxanue yyeOHOIro MaTepuasa 11.5.8.10
npoeCCHOHANIBHBIX 3ajad. Jlorapugmuueckas cupaib B apXUTEKTYpe U CTPOUTENLCTBE . Pemenue 3agau no teme 2 M ?’) % 3
«Jlorapudmuueckue ypaBHEHUS] 1 HEPABEHCTBAY. HP}’/ 2’
CamocrosiTesbHasi padoTa o0yuyarwmmxcs Ne24 1 JIP 2.4.23.30
M3roroBneHne cupaBouyHoro marepuaina «Jlorapudmoiy. »TT
Tema 6.20. KontposnsHast pabota Ne§ | Conep:kanue yueOHOro Marepuasia JI. 5,8,10
«Jlorapudmuueckue ypaBHEHUS U Konrtponbnas padora Ne§ o teme «Jlorapudpmudeckue ypaBHEHUSI 1 HEPABEHCTBAY. 5 M. 3,7,8
HEPABEHCTBAY. [Py 2
JIP 2,4,23,30
CamocrosiTesibHast padoTa o0Oyuarommuxcs Ne25
[ToaroroBka coobuienus no Teme «M3 UCTOPHH WHTETPATBHOTO HCYHCICHHSD (10 YKEJTAHUIO 1
00y4Jaromuxcs).
Paznea 7.
Hauvana maTreMmaTH4ecKoro 21
a”nagu3a. UHTerpan u ero
NpUMeHeHHe.
Tema 7.1.I1epBooOpazHas u Copepxanue yueOHOro Mmarepmuasa JI. 5,9,13
HEONPEIEIICHHBIN UHTETpal. [TepBooOpa3zHas. IlepBooOpa3Hble 3eMeHTapHbIX QyHKUMHA. [IpaBuiia BerunciaeHus 2 M.14,9
nepBooOpa3HbiX. HeonpeneneHHslit HHTETpa U €ro CBOMCTBA. [Py 2,3,4
JIP 2,4,23,30
CamocrosiTenbHas padora o0yuyarommxcest Ne26 1
Wzroronenue cripaBoyHoro marepuaina «lleppoobpasHast 1 HHTErpam».
Tema 7.2. Beiuucnenne Copepxanue yueOHOro MmaTepuasa JI. 5,9,13
HEONPEIEICHHOTO UHTErpaJa. OcHoBHbI€ (HOPMYJIBI HHTETPUPOBAHUSI, METOJT HEMOCPEICTBEHHOIO MHTETPUPOBAHUS 2 M.14,9
[Py 2,3,4
JIP 2.4,23.30
CamocrosiTeibHast padota o0yuyarommxcest Ne26 1
Wzrorosnenue crpaBouyHoro marepuana «lleppooOpasHas 1 MHTErpa».
Tema 7.3. Onpenenennslii unrerpan, | Coaeps;kaHue yueGHOro MatepuaJia JI. 5,9,13
dhopmyna HetoTona-JleitoHuIa. [Tnomanes kpuBoauHEHHOM Tpanenun. [lonarue 06 onpenenennomM unTerpaine. opmyna 5 M. 14,9
Herortona - Jleiiouumna. [Py 2,3,4
JIP 2,4,23,30
CamocrtosiTenbHas padora o0yuarommxcest Ne26 1
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W3roronenue cripaBoyHoro Marepuaia «lleppoodpasHast u UHTErpam».
Tema 7.4. HaxoxxneHue miomamgn Coaep:xanue yueOHOTro MaTepHaJia JI. 59,13
KPUBOJIMHEHHOM TPAIICLIUH. OcCHOBHBIE CITyuaH pacroIoKEeHUs TIOCKOH (PUTypHI, aITOPUTM pPEIICHUS 3a/1a4H Ha 2 M. 14,9
BBIYHCJIEHHUE IIIOLIAIH. [Py 2,3,4
JIP 2,4,23,30
CamocrosiTesibHasi padora o0yuarwmmxcs Ne26 1
W3roronenue cripaBoyHoro Marepuaia «lleppoodpasHast u UHTErpam».
Tema 7.5. Pemienue 3amau ¢ Copaepixanue y4eOHOTro MaTepuasa JI. 5,9,13
NIPUMEHEHUEM UHTErPAJIOB. [Tpumepsl mprMeHeHHs UHTEeTpajia B (pru3uke u reoMeTpud. [Ipumepsl HCTIONB30BaHUS 2 M. 14,9
IPOM3BOIHON JJIS1 HAXOXKIEHUS HAWITYYLIEero peleH sl B IPUKIIAJIHbIX 331a4ax. [Py 2,3,4
Haxoxaerrne ckopocTy Jijis mporiecca, 3a1aHHoro (opMyIion i rpaduKoM. JIP 2,4,23,30
CamocrosiTesibHas padoTa o0yuarmuxcs: Ne26 1
W3rorosnenne cupaBouHoro marepuana «llepBooOpaszHas M1 HHTETpa.
Tema 7.6. Pemienne Copaepxxanue yuyeOHOIro MaTepuasa JI. 5,9,13
npo¢ecCHOHANBLHBIX 3ajau. [lpumenenus  umHTerpanma B 33jadaXx  OpOQECcCUOHATIBHOM  HAIpPaBICHHOCTU 2 M.14,9
TexHoJoruueckoro npoguns . Pemenue 3amau no teme «llepBooOpa3Has M HMHTErpam». [Py 2,3,4
ITpuMeHeHMe MHTErpaa K BEIYUCICHUIO (PU3HMUECKUX BEIMYHMH U TUIONIAIEH. JIP 2,4,23,30
CamocrosiTeibHas padoTa odyuarommxcest Ne26 1
M3rorosnenue cupaBouyHoro marepuaina «lleppooOpaszHas M UHTErpa.
Tema 7.7. KourponsHas pabota Ne9 | Conep:kanue yueGHOro marepuasia JI. 5,9,13
«VHTerpan u ero NpUMEHEHHE. Kontponsnas pabora Ne9 o teme «HTErpan u ero npuMeHeHHe». 5 M.14,9
[Py 2,3,4
JIP 2,4,23,30
CamocrosiTeibHas padoTa odyuyarommxcest Ne26
N3rorosnenue cupaBouyHoro marepuaina «lleppooOpaszHas 1 UHTETrpa. 1
Pa3nea 8.
I'eomerpus. Koopaunarel u 24
BEKTOPbI
Tema 8.1. Bextops! B npoctpancTBe. | ConepskaHue yueOHOro Matepuasia JI.6,7,8
BexTopsl. Moayine BekTopa. PaBeHCTBO BeKTOpOB. C105K€HHE BEKTOPOB U YMHOKEHHE 2 M. 2,4,5,8
BEKTOpa Ha uncio0. KomnHeapHble BEKTOPHI. I1Py 2
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JIP 2,4,23,30

CamocrosiTesbHasi padora o0yyarommxcs Ne27
M3rotoBieHue cripaBOYHOro Marepuaia no Teme «BeKTopel B IpOCTPaHCTBEY.

Tema 8.2. Kommianapusie Bexktopel. | CoaepixaHue y4eOHOro MaTepuasa JI.6,7,8
Konnuneapusie BeKTOphl. Pa3nokeHne BEKTOpa 10 IBYM HEKOJJIMHEAPHBIM BEKTOPAM. M. 2,4,5.8
Kommnanapueie BekTopsl. Paznokenue no TpeM HeKOMILJIaHapHbIM BekTopaM. [IpaBuio [Py 2
napajuieNienune/a. JIP 2,4,23,30
CamocrosiTesibHas padoTa o0yuarommuxcs: Ne27
W3roroBieHue cripaBOYHOro Marepuaia no teme « BeKTopel B IpOCTPaHCTBEY.

Tema 8.3. KoopuHaTel TOUKH U Coaep:xxanue yueOHOro MaTepuaJia 1. 6.7.8

KOOpAUHATBI BEKTOpA. Koopaunats!l 1 BeKTOpBL. JlekapToBbl KOOpAUHATHI B IpoCcTpaHcTBe. Dopmysia pacCTOAHUSA M '2 ;1 ;_ 8
MEXy IBYMs ToukaMu. Popmyna paccmosiHus om mouku 0o niockocmu. IIpoexius I.TP’y’2’
BEKTOpa Ha ocb. KoopanHaThl BEKTOpa, CBSI3b MEX/1Yy KOOPAUHATaMU BEKTOpa U TP 2.4.23 30
KOOpAMHATaMU ToueK. JIeMCTBUs ¢ BEKTOPAMH, 33JaHHBIMU KOOPJMHATAMHU. CT
CamocrosiTesibHas padoTa o0yuarommuxcs: Ne28
H3rorosieHue crpaBoyHOro Marepuaia «MeTo KoOpAUHAT B IIPOCTPAHCTBEY.

Tema 8.4. CxansapHoe npoussenenue | CoaepskaHue yueOHOro Matepuasa JI.6,7,8

BEKTOPOB. VYron mexay Bekropamu. CKansipHOe Tpou3BeeHHE BEKTOPOB. PopMmyIia Jisi BEIUNCICHUS M. 2,4,5,8
YIJI0B MEXAY NPSIMBIMU U TUIOCKOCTSIMM B IIPOCTpaHCTBE. BEKTOpHOE ypaBHEHNE NIPAMON U [Py 2
10cKOCTH. VICTIOap30BaHme BEKTOPOB MPH JOKA3aTEIHLCTBE TEOPEM CTEPEOMETPHH. JIP 2,4,23,30
CamocrosiTeibHas padora o0y4yarommxces: Ne28
W3roroBnenue cripaBoyHoro Marepuana «MeToJl KOOpJAMHAT B TPOCTPAHCTBE

Tema 8.5. J[Bnxkenus. Copepxanue yueOHOro Mmarepuasa JI.6,7,8
Tonamue o cummempuu 6 npocmpancmee(YyeHmpanbHas, 0Cesas, 3ePKANbHA). M. 2,4,5.8
ITapayienabHbIi IEpEHOC. [Py 2

JIP 2.4,23,30

CamocrosiTeibHast padoTa 00yuyaommxcst
N3rorosnenue crpaBoyHoro Marepuana «MetoNe28 1 koopiMHAT B IPOCTPAHCTBE.

Tema 8.6. Pemenue Copaepxxanue y4eOHOro MaTepuasa JI. 6,7,8

npodecCHOHANBHBIX 3aj1au. BektopHoe mpocTpaHCcTBO B po(hecCHOHANIBHBIX 3a/1auax. Pemenue 3aaay no reme M. 2,4,5.8
«KoopauHate! 1 BeKTOpb». Vconp30BaHNe KOOPAUHAT U BEKTOPOB MPU PEILIEHUH [Py 2
MaTeMaTUYECKUX M MPUKIIAIHBIX 33/1a4. JIP 2,4,23,30

CamocrosiTeibHas padoTa odyuarommxcsi Ne28
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W3roroBieHue cripaBoyHoro Marepuaia «MeToJl KoOOpAUHAT B IPOCTPAHCTBEY.

Tema 8.7. KourponbHas pa6ota Nel0 | Conep:kanue yueGHOro MaTepuasia JI.6,7,8

«KoopauHaTel 1 BEKTOPBI». Kontpomnbnas padora Nel0 o Teme «KoopanHaThl M BEKTOPBI». 2 M. 2,4,5.8

I1Py 2
JIP 2,4,23,30

CamocrosiTesibHasi padoTa o0yyarommxcs Ne28 1
W3roroBieHue cripaBoyHoro Marepuaina «MeToJl KoOOpAUHAT B IPOCTPAHCTBEY.

Pa3zpen 9.

I'eomerpusi. MHOTOrpaHHUKH. 42

Tema 9.1. IlonsTe MHOrOrpanHuka. | Coaeps:kaHue yueOHOro MatepuaJia

[Ipuzma. MHuororpanauky. Bepiunael, pedpa, rpaHu MHOTOrpaHHUKA. Pazeepmka. MHocoeparHble JI.6,7,8
yenvl. Boinyknvie mnocoepannuku. Teopema Diinepa. [lpuzma, ee ocHOBaHUsA, OOKOBBIC 5 M.24,5,8
pebpa, BeicoTa, 00KOBask MOBEPXHOCTh. [Ipsimast u HaknoHHas npu3Ma. [IpaBunbHas npusma. [Py 2,3
[Tapamnenenunesn. Ky0. Pemienue TUIIOBBIX 3a7a4 Ha BEIYMCIICHUE TIJIOMIAIA TTOBEPXHOCTH JIP 2,4,23,30
IIPU3MBL.
CamocrosiTeibHas padoTa odyuyarommxcs: Ne29
N3rorosienune cupaBoyHOro Marepuaia rno teme «llnomaas noBepxHocTH 1
MHOTOTPaHHUKOB.

Tema 9.2. [Tupamupa. Copaepxxanue ydyeOHOro MaTepuasa JI. 6,7,8
[Tupamuna, ee ocHoBaHue, O0KOBBIE peOpa, BEICOTA, OOKOBasI TOBEPXHOCTh. TpeyronbHas 5 M. 24,5,8
nupamuaa. [IpaBuibHas nupamuaa. Y cedeHHas nupaMua. TPy 2,3

JIP 2,4,23,30

CamocrosiTeibHas padoTa odyuyarommxcsi Ne29
H3rorosneHue cripaBouyHOro Marepuaia 1o teme «llnomanb moBepxHOCTH 1
MHOTOTPaHHUKOB.

Tema 9.3. [IpaBunbHbIC Copepxxanue yueOHOIro MaTepuasa JI.6,7,8

MHOTOI'PaHHUKH. Ceuennst MHOrorpanHukoB. [loctpoenne ceuennid. [IpencraBnenrie o mpaBUIbHBIX 5 M.24,5,8
MHOTOTpaHHHKaX (TeTpa’zip, Ky, OKTasap, JoJeKa’ip U ukocasap). Cummerpus B Kyoe, B [Py 2,3
napajulesIienuIeie, B Ipu3Me U NupaMuie. JIP 2,4,23,30
CamocrosiTeibHas padora o0y4yarommxcs Ne29
H3roroBneHue cripaBoyHOro Marepuaia mno teme «llnomaabr moBepxHocTH 1

MHOT'OT'PAHHUKOB.
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Tema 9.4. Pemienue 3anau Copepxxanue yyeOHOIro MaTepuasa
Pemenue 3anau no teme « MHOrpaHHUKW». Vcnonb30oBaHue TEOPUH 110 MHOTOTPaHHUKAM J.6,7,8
IIPU PELICHUH TPUKJIAIHBIX 3a/1a4. M. 24,5,8
CamocrosiTejibHasi padoTa o0yuyarouuxcsi Ne29 [Py 2,3
N3roroBneHue cripaBoyHOro Marepuaia mno teme «llnomaab noBepxHoCTH JIP 2,4,23,30
MHOTI'OI'PaHHHUKOBY.
Tema 9.5. Kontponsnas padora Nell | Coxep:kanune yueGHOro MaTepuasia J. 6,7,8
«MHOrOrpaHHUKN. KonTponbnas padora Nell o teme «MHOTOrpaHHUKIY. M.24,5,8
[Py 2,3
JIP 2,4,23,30
CamocrosiTeibHas padoTa odyuyarommxcs: Ne29
M3rorosneHue cupaBoyHOro Marepuaia rno reme «llnomanb nosepxHoctu
MHOTOTPaHHHKOBY.
Tema 9.6. Lununap. Coaep:xanue yueOHOro MaTepuaJia JI.6,7,8
Tena u noBepxHocTH BpaieHus. Lunuuap u konyc. OcHOBaHUE, BBICOTA, OOKOBAs M.2,4,58
MOBEPXHOCTh, O0pa3yromias, pa3Beptka. Ocesvie ceuenus u ceueHus, napaienbhsie [Py 2,3
OCHOBAHUIO. JIP 2,4,23,30
CamocrosiTeibHas padora odyuarommxcs Ne30
CocraBienue cupaBoyHoi Tabauiel o TeMe «llnomaas MoBEpXHOCTEH Te BpallleHUsI.
Tema 9.7. Konyc. Copaepxxanue ydyeOHOro MaTepuasa JI. 6,7,8
Konyc. Yceuennsrit konyc. OcHoBaHHe, BEICOTa, O0KOBasi TOBEPXHOCTH, 00pa3yrolas, M.24,58
pasBepTka. duiunc, eunepoona, napabona Kaxk cevenus kouyca. L{ununopuueckue u [Py 2,3
KOHUYeCKuUe N08epXHOCMU. JIP 2,4,23,30
CamocrosiTeibHas padora odyuarommxcs Ne30
CocraBieHue crpaBoyHOM TabuuIsl o Teme «l11omma e TOBEpXHOCTEH Tesl BpALICHUS».
Tema 9.8. Chepa u map. Copaepxxanue y4eOHOro MaTepuasa JI. 6,7,8
[Tap u cdepa, ux ceuenus. KacarenpHas miaockocts k chepe. Chepa, nucannas é M. 24,58
MHO202PAHHUK, chepa, OnUCanHas oKoai0 MHO20SpaHHUKA. Y paBHEHUS cepbl U nI10CKOCHU. TPy 2,3
B3anmHoe pacrionoxkenue cepsl U mockocty. [1nomaas noBepxHocTH cdepsl, mapa. JIP 2,4,23,30
CamocrosiTeibHas padoTa odyuyarommxcs: Ne31
CocraBienue KpoccBopia «MHOTOIrpaHHHUKH U TeJla BPAIIEHUS.
Tema 9.9. Pemienue Copaepxxanue ydyeOHOro MaTepuasa JI. 6,7,8
npodecCHOHATIbHBIX 3aj1au. [Tnomaau noBepxHOCTE KOMOMHUPOBAHHBIX FeOMETpUUecKux Tea . CBOHCTBO M. 24,5,8
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OMCCEKTPUCHI yIIIa TpeyroibHUKa. Penenne TpeyronbHUKoOB. Beruncienne OuccekTpuc, [Py 2,3
Me€JIhaH, BBICOT, PaJInyCOB BIMCAHHON M OMMCAHHOW OKPYKHOCTEH. DOPMYIIbI ILTOIAAN JIP 2,4,23,30
TpeyroiapHuKa: popmyia ['epoHa, BeIpakeHUE MIJIOLIAIU TPEYTOJIbHUKA Yepe3 pajnyc
BIIMCAHHOW M ONIMCAHHOM OKpYXHOCTeN. PelieHne TUIoBbIX 3a7a4.
CamocrosiTeibHast padoTa o0yuyarommxces: Ne31
CocraneHnue KpoccBopsia «MHOIOrpaHHUKH U Tella BPAIEHUs».
Tema 9.10. KonrponsHas padora Copaepxxanue yueOHOTro MaTepuasa JI.6,7,8
Nel2 «{unusap, KOHYC, 1Iap». KonTponbnas padota Nel2 o teme «{ununap, KoHyc, map». M.2,4,58
[Py 2,3
JIP 2,4,23,30
CamocrosiTeibHas padota odyuyarommxces: Ne31
CocraBnenue KpoccBopsia «MHOIOIrpaHHUKH U TeJla BPAIEHUs.
Tema 9.11. O6véM npsamoyronsHoro | Coaep:kaHue y4eOHOro MaTepuasia 1. 6.7.8
napajuiefienuneaa, npsMoi npusmsl, | OObEMBI TEl U IUIOMIAAN UX OBEpXHOCTEH. [lonamue 06 ob6veme mena. OmuouieHue M 2 4’1 ’5 8
LWINHIPA. 00bem06 no00OHbIX me/l. BeluncaeHue yrioB ¢ BEPIIMHONW BHYTPU U BHE KPYra, yIrjia MEXy HP;I ’2 3’
XOp0ii u KacarenbHOH. TeopeMa o mpou3BeIeHUN OTPE3KOB Xop/. Teopema o KacaTeabHON P 2.2 213’ 30
u cekynieil. Teopema o cymMe KBaJpaToB CTOPOH U JUAroHajel mapajieorpaMma. T
CamocrosiTeibHas padora odyuarommxcs Ne32
W3roroBienue cripaBoyHoro Marepuaina no teme «O0bEMBI T€.
Tema 9.12. O6bEM HaKIIOHHOMN Copaepxxanue ydyeOHOro MaTepuasa JI. 6,7,8
MIPU3MBI, TUPAMUBI U KOHYCA. ®opmyiibl 00beMa MUpaMubl 1 KoHyca. GopMysibl IUIOMAAN TOBEPXHOCTEH IUIMHIPA U M. 24,5,8
KoHyca. MaTerpanpHas hopmyna oObeMa: BHIYUCICHHE O0BEMOB TEJ MO TUIOMIAISAM €T [Py 2,3
NapaJUIEIbHbBIX CEUEHUN. JIP 2,4,23,30
CamocrosiTeibHas padora odyuarommxcs Ne32
M3rotoBieHue cupaBoyHOro mMarepuaia rno reme «O0bEMBI Tem.
Tema 9.13. O6bém mapa u wiomans | CogepkaHue y4eOHOro MaTepuasa JI.6,7,8
cdepsl. [Togobue Te. ®opmyiiel 00beMa mapa 1 miomaa chepbl. O0bEM apoOBOro CErMeHTa, IMIapoBOro Cios, M. 2,4,5,8
cekropa. [logoGue Ter. TPy 2,3
JIP 2,4,23,30
CamocrosiTeibHas padora odyuarommxcs Ne32
M3rotoBieHne cupaBoyHOro Marepuaia mno reme «O0bEMBI Te.
Tema 9.14. Pemenue Copaepxxanue ydyeOHOro MaTepuasa JI. 6,7,8
npodecCHOHATIbHBIX 3aj1au. Pacuer o60beMa BMECTUMOCTH BellleCTB. BrincaHHbIe W ONMCaHHbIE MHOTOYTOJIbHUKHU. M. 24,5,8
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CBolicTBa U NPU3HAKY BIMCAHHBIX U ONHMCAHHBIX YETHIPEXYIOJIbHUKOB. I eoMeTprueckue [Py 2,3
MecTa Touek. Penrenue 3a1a4 ¢ mOMOIIBIO TEOMETPUIECKUX IIPe0Opa3oBaHU 1 JIP 2,4,23,30
reoMeTpuueckux MecT. Teopema Yesw u meopema Menenas. dnnunc, eunepbona, napabona
Kak ceomempuieckue mecma mouex. Hepaspewumocms Knaccuueckux 3a0ay Ha
nocmpoenue. Keiic — ctagun «PelieHne TUITOBBIX 33/1a4 HAa BBIYUCIICHUE TUIOIIAIECH 1
00BEMOBY.
CamocrosiTeibHas padora o0yuarommxcs Ne32 1
M3rorosieHue cupaBoyHOro marepuaia 1no remMe «O0bEMBbI Tem.
Tema 9.15. KonrponsHas padora Copaepxxanue yuyeOHOro MaTepuasa JI. 6,7,8
Nel3 «OO0BEMBI TEIY. Kontponbnas padota Nel3 mo teme «O0BbEMBI TE. 5 M.2,4,58
[Py 2,3
JIP 2,4,23,30
CamocrosiTesibHas padoTa odyuyaromuxcs Ne33 1
Perienue sk3aMeHaIMOHHBIX 3a]1a4.
Pazgen 10.
YucioBble 1 OyKBeHHbIE 18
BbIpazkeHns. KomiiekcHbie yncJa.
Tema 10.1. KommuiekcHble uncna u Copaepxxanue ydyeOHOro MaTepuasa
apudmeTryecKue onepamnmu Haj KommuiekcHble uncna. ['eomerprueckass MHTEpIpPETAlNs KOMIUIEKCHBIX YUCEL. JI. 5,79
HUMH. JleiicTBUTENBHASA U MHUMAsl YacThb, MOAYJIb U apPTYMEHT KOMIIJIEKCHOTO YMCIIA. 5 M. 14,7
Anrebpanueckasi U TPUTOHOMETpUYECKasi POPMBbI 3aMCH KOMILJIEKCHBIX YHCEN. [TPy 2
Apudmerndeckue 1eHCTBHS HaJ KOMIUIEKCHBIMU YHCJIaMU B pa3HbIX (pOpMax 3arucu. JIP 2,4,23,30
KommuiekcHo conpskeHHbIE YHca.
CamocrosiTe/ibHasi padoTa o0yuarommuxcs Ne34 1
M3rorosienue cripaBoyHoro Marepraina «KoMIIJIEKCHbIE YuCIay.
Tema 10.2. KommuiekcHeie uncna. Copaepxxanue y4eOHOro MaTepuasa JI1.5,7,9
Tpuronomerpuyeckas ¢popma 3anucu KOMIIEKCHBIX YHcel. ApudMeTHuecKue qeicTBus 5 M. 14,7
HaJl KOMITJIEKCHBIMH YUCJIaMU B Pa3HbIX (OopMax 3aIucH. [TPy 2
JIP 2,4,23,30
CamocTrosiTesibHasi padoTa odyuarommuxcsi Ne34 1
M3rorosienue cripaBoyHOro Marepuana «KoMIjaekcHble yuciay.
Tema 10.3. KommuiekcHble uncia u Copaepxxanue ydyeOHOro MaTepuasa 5 JI1.5,7,9
KBaJ[paTHbIC YPABHEHUSI. Penienne KBaipaTHBIX YpaBHEHUH C OTPUIATENBHBIM JUCKPUMUHAHTOM. M. 14,7
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[Py 2
JIP 2.4,23.30
CamocrosiTeibHas padora o0yuarommxcs Ne34
Wzrorosnenue cripaBoyHoro marepuana «KoMiiekcHbie ynciay.
Tema 10.4. Bozenenue Copepxxanue yyeOHOIro MaTepuasa JI.5,7,9
KOMIUJIEKCHOTO YHMCJia B CTEICHb. Boszeeoenue 6 namypanvnyto cmenens (popmyna Myaspa). Ocnosnas meopema aneeopbi. M. 1,4,7
W3BieueHue KopHeil U3 [TPy 2
KOMIUIEKCHOT'O YHCIIA. JIP 2,4,23,30
CamocrosiTeibHas padora odyuarommxcs Ne34
WzroroBnenue cripaBoyHoro marepuana «KoMIjieKCHbIe Yrciay.
Tema 10.5. Pemenue 3anau Copepxxanue yuyeOHOI0 MaTepuasa J.5,7,9
Pemrenne 3aga4d no teme «KoMIjieKcHBIC YHCTIay., M. 14,7
[Py 2
JIP 2.4,23 .30
CamocrosiTesibHast padora o0yuarommuxcs Ne34
W3roroBnenue cripaBoyHoro marepuaia «KoMiaekcHble yuciay.
Tema 10.6. KonrponbHas padora Copepxanue yueOHOro MmaTepmuasa JI.5,7,9
Nol4 «KoMriekCHbIE YUCTay. Kontponbnas padota Nel4 mo teme «KoMIuIeKCHBIE Ynciiay. M. 1,4,7
[Py 2
JIP 2,4,23,30
CamocrositeibHas padora o0y4yarommxcs Ne3S
Pemenne sk3amMeHaIMOHHBIX 3a7a4 o TeMe «KoMIekcHble ynciay.
Paznea 11.
DJieMeHTbl KOMOMHATOPHUKH,
CTATHCTHKHU U TEOPHHU
BeposiTHOCTe. OCHOBHbBIE
MOHATHSI KOMOMHATOPUKH.
Tema 11.1. OcHOBHBIE OHATHUSA CopaepxxaHue y4eOHOro MaTepuasa 11.5713
KOMOHWHATOPHKH. [ToouepenHbIit 1 OTHOBPEMEHHBII BHIOOP HECKOJIBKUX JIEMEHTOB U3 KOHEYHOTO M i 5’ 3
MHOKecTBa. @opMyJia ynciia MepecTaHOBOK, COYETAHUM, pa3MelleHnil. Pemenue HPSI 2’ 3 5
KOMOMHATOpHBIX 3a1a4. Popmyna 6uHoma Hetorona. CBoiicTBa OMHOMHATBHBIX TP 2.4 2’3’ 30
4,23,

kor¢unmenToB. Tpeyronbauk [lackans.

CamocrosiTenbHas padoTa o0yuarommxcest Ne36
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W3roToBieHne CpaBOuYHOrO MaTepraia « 3JIeMEHThl MAaTEMaTHUECKOW CTATUCTHKH,
KOMOMHATOPUKH U TEOPUU BEPOSITHOCTEN».
Tema 11.2. Pemenue 3a1a4. Copaepxxanue yueOHOro MaTepuasa JI. 5,7,13
Pemenne koMOMHATOPHBIX 3a/1a4. M. 1,5,8
TPy 2,3,5
JIP 2,4,23,30
CamocrosiTeibHas padora o0yuarommxcs Ne36
W3roroBieHue CpaBoOuHOro MaTepuana « JeMEHThl MaTEMaTHUECKOW CTAaTUCTHKH,
KOMOWHATOPHUKH U TEOPUU BEPOSITHOCTEI.
Pa3zpen 12.
JJiIeMEeHTbl KOMOMHATOPUKH,
CTATHCTHKHU U TEOPHHU
BeposiTHOCTel. OCHOBHbIE
MOHSATHSI TEOPHH BEPOSITHOCTEI.
Tema 12.1. OcHOBHBIE IOHATHS Copaepxxanue yuyeOHOro MaTepuasa
TEOPHUH BEPOATHOCTEH. DneMeHTapHbIe U CI0XKHbIE COOBITUS. PaccMoTpeHue ciyyaeB U BEPOSITHOCTb CyMMBI
HECOBMECTHBIX COOBITHH, BEPOATHOCTH POTHUBOIIONIOKHOTO COObITUS. [loHamue o JI. 5,7,13
Hezasucumocmu cobvimuii. Beposmuocme u cmamucmuyeckas 4acmoma HacmynJjienus M. 1,5,8
coovimus. Knaccuyeckasi BEpOSTHOCTHAsSI CXeMa JJI PABHOBO3MOKHBIX UCTIBITAHUH. [Py 2,3,5
[IpaBuno reomeTpuuecKUX BEpOATHOCTEN. Vcronb30BaHNE KOMIIBIOTEPHBIX TEXHOJIOTHH 17151 JIP 2,4,23,30
co3iaHus 6a3bl NaHHBIX. BepostTHOocTHas cxema bepHysuin, Teopema bepuyinnu, nonstue
MHOT'OI'PAaHHHK paclpeieeHusI.
CamocrosiTeibHas padota odyuyarommxcsi Ne37
W3roroBneHue CpaBOuYHOro MaTepraia « JeMEHThl MaTeMaTHUECKOW CTATUCTHKH,
KOMOWHATOPHUKH U TEOPUU BEPOSITHOCTEI.
Tema 12.2. DnemeHTHI Copaepxxanue y4yeOHOro MaTepuasa JI. 5,7,13
MaTeMaTHYeCKOM CTaTUCTUKH. TabnuuHoe u rpaduveckoe MpeacTaBleHHe JaHHBIX. Yucnogvle xapakmepucmuky psoos M. 1,5,8
OAHHbIX. [Py 2,3,5
JIP 2,4,23,30
CamocrosiTeibHast padoTa odyuarommxcsi Ne37
W3rotoBneHune CpaBOYHOro MaTeprana « 3JIeMEHThl MaTeMaTHUECKOW CTATUCTHKH,
KOMOWHATOPHUKH U TEOPUU BEPOSITHOCTEI.
Tema 12.3. Pemenue Copepxxanue yueOHOIro MaTepuaJa JI. 5,7,13
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npoeCCHOHATBHBIX 3aj1ad. BeposiTHOCTB B 3a/1a4ax TEXHOJIOTUYECKOTO MPO(UIIs. M. 1,5,8
ITPy 2,3,5
JIP 2,4,23,30
CamocrosiTesbHasi padora o0yyarwmmxcs Ne37
N3roroBieHue cripaBOYHOr0 Marepuaa «JIEMEHTbl MATEMaTHUYECKON CTaTUCTUKH, 1
KOMOUMHATOPUKH U TEOPUHU BEPOSITHOCTEN.
Pazgen 13. 15
YpaBHeHMSI 1 HEPABEHCTBA.
Tema 13.1. O6uue Metoasl penieHus | ConepskaHue yueOHOro MaTepualia 1.7 9.10
YPaBHEHHUH. Pemienue panyoHanbHbIX, HOKa3aTeIbHbIX, JIOTapU(PMUUIECKUX U TPUTOHOMETPUUYECKUX M ’1 2’ 4
YPaBHEHUI U HEPABEHCTB. Pelienne nppanvoHaIbHbIX YPABHEHUNU 2 H'P ’ 0'2
Hepaserncme.PaBHOCUIIBHOCTD ypaBHeHHH. crionb30Banue cBoiicTB U rpadukoB pyHKUMN P 2 Z 2330
IIPU PEILICHUN YPAaBHEHUM. CTT
CamocrosiTesibHas padora o0yuarmmuxcs Ne38
H3roroBieHue cripaBOYHOr0 Marepuaia «YpaBHEeHUs U HepaBeHCTBA. CUCTEMbI ypaBHEHHM 1
Y HEPABEHCTB) .
Tema 13.2. O6uue meroas! pemienus | Cogep:kanne y4eGHOro MaTepuaia 1.7 910
HEpPABEHCTB. Joxa3arenbcTBa HepaBeHCTB. HepaBeHCTBO 0 cpeHeM apu(PpMETHIECKOM U CpeTHEM M ’1 2’ 4
F€OMETPUUYECKOM JIBYX YHCell. PenieHne panroHaabHbIX, T0Ka3aTeNIbHbIX, 2 H'P ’ 0'2
JOrapu(pMHUUECKUX U TPUTOHOMETPHUECKUX HEPAaBEHCTB. Perenue nppaoHaibHbIX P 2 Z 2330
HEpaBeHCTB. PABHOCWIIBHOCTH HEPaBEHCTB. P
CamocrosiTeibHas padoTa odyuyarommxcsi Ne38
M3roroBieHue CripaBOYHOr0 MaTepuaia «Y paBHEHHUS U HepaBeHCTBA. CUCTEMBI YpaBHEHUM 1
Y HEPABEHCTBY.
Tema 13.3. Pemennie ypaBHeHui u Copepxanue yueOHOro MmaTepmuasa
HEPABEHCTB. Hcnonp3oBaHue cBOMCTB U rpaduKkoB PYHKUIKN IpU PEILIEHUU YPaBHEHUHM U HEPABEHCTB. 11.7.910
Mertox nnTepBanoB. M300paxkeHne Ha KOOPAWHATHOM MJIOCKOCTH MHOKECTBA pEIICHHH M 1 2 4
YPaBHEHUI U HEPABEHCTB C ABYMS IEPEMEHHBIMU U MX CHUCTeM. Perenue ypaBHEHUN 1 2 H'P ’ 0’2
HEPaBEHCTB C MOAYJIEM, PaCKPbIBasi MOAYJb IO ONPEAETICHUI0, TpaUUeCcKu U UCTIOIb3Ys 1P 2 4{23 30
CBOICcTBa (PyHKIIMI BXOJAIINX B BhIpaxkeHHe. PelieHrie ypaBHEHUH U HEPAaBEHCTB C IBYMs T
NIEPEMEHHBIMH.
CamocrosiTesibHas padoTa o0yuarommuxcsi Ne38 1

H3roroBnenue CIIPAaBOYHOI'0 MaTcpuajia «ypaBHeHI/ISI 1 HCPABCHCTBA. Cucrembl ypaBHeHI/Iﬁ
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Y HEPABEHCTB.

Tema 13.4. Cuctembl ypaBHEHUN. Conep:kanue y4eOHOT0 MaTepuaJia 1.7 9.10

3aza4yu ¢ napameTpamu. OcHOBHBIE IPUEMBI PELIEHUS CUCTEM YpaBHEHMIL: IOJCTAHOBKA, alredpandyeckoe M ’1 2’ 4
CJIO)KCHME, BBEJICHUE HOBBIX IEPEMEHHBIX. PABHOCHMIIBHOCTh YPaBHEHU, HEPABEHCTB, 2 H'P ’ 0'2
cucteMm. Pemenue cucrteM ypaBHEHUH ¢ JBYMsI HEU3BECTHBIMU (IIPOCTEUILINE TUIIBI). P 2 ZZS 30
Pemnienue cuctem HEPaBEHCTB C OAHON IEPEMEHHOM. >
CamocrosiTeibHast padoTa o0yuyarommxcs: Ne38
M3roroBieHue ClIpaBOYHOro MaTrepuaia «Y paBHEHHUs U HepaBeHCTBA. CUCTEMBI YpaBHEHUM 1
Y HEPABEHCTBY.

Tema 13.5. Pemenue Copaepixanue y4eOHOTro MaTepuasa JI.7,9,10

npoeCCHOHATBHBIX 3ajad. Haxosxaenne Hen3BeCTHOI BEIMUMHBI B 33Jja4ax TeXHoJorudeckoro npoduis Ilpumenenue 2 M.12,4
MaTeMaTHYECKUX METOJIOB JJIsl PELICHUS COAEP)KAaTEeNIbHBIX 3a/1a4 U3 Pa3In4YHbIX o0sacTel [Py 02
HAayKU U IPaKkTUKU. MIHTepripeTanus pe3ysbrara, y4eT pealbHbIX OTPaHUYEHUN. JIP 2,4,23,30
CamocrosiTesibHas padora o0yuarmmuxcs Ne38
W3roroBieHue cripaBOYHOro Marepuaia «Y paBHeHHUs U HepaBeHCTBa. CHCTEMbI ypaBHEHUI 1
Y HEPABEHCTBY.

Paznea 14.

YucioBbie H OyKBEHHbIE 15

BbIpaskeHusi. MHOTo4J/1eHbI.

Tema 14.1. MHOrousI€HBI OT OJIHON Copaepxxanue ydyeOHOro MaTepuasa 1.7.910

[IEPEMEHHOM. MHOro4IeHs! OT OJHOU ITEpeMEHHOM. JIeTMMOCTE MHOTOWICHOB. [[elieHre MHOTO4JIEHOB C M ’1 2’ 4
ocTaTKoM. ParmoHanbHbIe KOPHU MHOTOWICHOB C IEIbIMH K03 duninentamu. Cxema 2 H'Py’ 0’2
T'opuepa. Teopema besy. Hucno kopHelr MHOrouneHa. @opmyiibl COKpaIEHHOTIO TIP 2.4.23.30
YMHOXKEHUS JUIsl cTapimux creneHei. buanom HeroToHa. T
CamocrosiTeibHas padora o0y4yarommxces: Ne39 1
WzroroBnenue cripaBoyHoro Marepuana «MHOToUJIEeHBD.

Tema 14.2. MHOrouseHs! OT Copepxxanue y4eOHOIro MaTepuasa JI.7,9,10

HECKOJIbKUX MEPEMEHHBIX. MHnozounenvl om HeCKONbKUX NepeMeHHbLX, CUMMempUuiecKue MHO204a1eHbl. MHOTOUJIEHbI OT 2 M. 1,24
JIBYX IIEPEMEHHBIX. [1Py 02

JIP 2.4,23.30

CamocrosiTeibHas padora o0yuyarommxces: Ne39 1
WzroroBnenue crpaBoyHoro Marepuana «MHOTOUJIEHBD.

Tema 14.3. YpaBHEHHUsI BHICIINX Copepxxanue yueOHOIro MaTepuaJa 2 JI.7,9,10
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CTEIEHEHN. Pewienne ypaBHEHUH BBICIIMX CTEIIEHENW: METOJOM Pa3JIOKEHUS HA MHOXKHUTEIIN U METOA0OM M. 1,2,4
BBEJICHUSI HOBOM NIEPEMEHHOM; METOJ pEILICHUSI BO3BPATHBIX YPaBHEHUM. [TPy 02
JIP 2,4,23,30
CamocrosiTesbHasi padora o0yuyarwmmxcs Ne4( 1
Pemenne sk3ameHalMOHHBIX 3a7a4 110 TeMe «MHOTO4WJIEHbD.
Tema 14.4. Pemenue Coneprxkanue y4eOHOro MaTepmuasa JI.7,9,10
npoeCCHOHATBHBIX 3ajad. HaxoxxeHre HeM3BECTHOM BETMUMHBI B 33/1a4aX TEXHOJIOTH4Yeckoro npoduis. Pemenne 5 M. 1,2,4
YPaBHEHUU BBICIIUX CTEIIEHEN Pa3IMYHBIMA METOIAMM. [TPy 02
JIP 2,4,23,30
CamocrosiTesibHas padora o0yuaromuxcs: Ne41 1
Pemenue sk3aMeHaIIMOHHBIX 3a7a4 10 TeMe «MHOTO4JIEHbD.
Tema 14.5. O600mienue u Conepixanue y4eOHOTr0 MaTepuasa JI. 7,910
CUCTEMATU3ALMS 3HAHUH. O6o6menne u cucremaruzanus 3Hanuil. [lonBenenne utoros 3a |l cemectp. 5 M. 1,24
[TPy 02
JIP 2,4,23,30
CamocrtosiTeibHas padora odyuarommxcs Ne42 1
[ToaroroBka MaTepragoB COOOIIEHUH 1 Mpe3eHTalui Il clavuu.
Bceero: 354

IIpomexyTouHas aTTecTanus: NUcbMeHHbIN dk3ameH (I cemecmp)

IIpomexyTouHas aTTrecTanus: nucbMeHHbIi dxk3amen (11 cemecmp)

Jiis XapakTepUCTUKH YPOBHS OCBOCHMS yUeOHOT0 MaTepualia UCIOJIb3YIOTCS Celylolue 0003HaueHus:

1. — o3HaKOMUTENBHBIN (y3HaBaHUE paHEEe U3yUYEHHBIX OOBEKTOB, CBOICTB);

2. — penpOoAYKTUBHBIHN (BBITOIHEHUE IEATENBHOCTH 110 00pa31ly, MHCTPYKIIUHU UM M10JI PYKOBOJCTBOM);

3. — IPOAYKTUBHBIH (ITAHUPOBAHUE U CAMOCTOSITEIILHOE BBIITOJTHEHHE ACATEIIEHOCTH, pEIIeHUe TPOOJIEMHBIX 3a71aq).
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3. YCJIOBUSA PEAJIM3AIIMHA ITPOTPAMMBI YYEBHOM JUCIHATLIMHBI

3.1 TpeGoBaHuss K MUHHMAJIbHOMY MAaTePHAJIBLHO-TEXHHYECKOMY 00ecre4yeHn 0

VYueOHast JUCHUILIMHA peau3yeTcs B yueOHOM KaOMHeTe NPUKIIaJHOW MaTeMaTHKU.

O6opynoBanue yueOHOT0o KabMHeTA:

— II0Ca/I04HbIE MECTa IO KOJINYECTBY O0YUaIOLIUXCS;
— pabodee MECTO MPENOAaBATENS;
— METOJMYECKUE MAaTepHalIbl 110 JTUCLHUILINHE;

TexHuueckue cpeiacrBa 0OO0ydyeHMs pabouyero MecTa IPEeNojaBaTelid:  KOMIIBIOTEPHOE
o0opyoBaHuE, KOTOPOE MAOJKHO COOTBETCTBOBAaTh COBPEMEHHBIM TpeOOBaHMAM O€30MaCHOCTH U
Ha/I&KHOCTH, MPEIyCMaTpUBaTh BO3MOXKHOCTH MHOTO()YHKIIMOHAJIFHOTO MCIOJIB30BaHUS KaOWHETa, C
LEJIBI0 U3YyYEHMs] COOTBETCTBYIOLIEH IUCLMILUIMHBI, MyJIbTHUMEAMHHOE 00OpynoBaHUE (IIPOEKTOp MU
IIPOEKIIMOHHBIN PKpaH UM UHTEPaKTUBHAs JOCKA), JIOKAJIbHAs CETh C BBIXOJOM B Internet.

HanmMmeHoBaHMe CHELMANbHOTO IOMELIEHMs: IOMELIEHHE I CaMOCTOSATENIbHOW paloThl,
YuranpHeli 3a1. OCHALIEHHOCTh: pabouee MecTo, KOMIbIOTEP (HOYTOYK) C IOCTYIIOM K ceTu «/HTepHeT»
u ONOC.

HaumeHnoBanue crieniuanbHOro NOMELIEHUS: yueOHast ayJUTOPUS JJIsl IPOBEIEHUS IPAKTUUECKUX
3aHATUM, TPYNNOBBIX KOHCYJAbTALMN, WHIMBUAYAJIbHBIX KOHCYJIbTAllMH, TEKYIIEro KOHTPOJI,
IIPOMEXYTOUHOM aTTectauuu, YdeOHas ayAUTOpPUM, OCHAILEHHblE OOOpYJOBaHHMEM U TEXHUYECKUMHU
cpeactBamMu  oOyueHus. OcHameHHOCTh: KommiuekT yueOHOM Mebenu, HOYTOYK, NPOEKLHOHHOE
o0opynoBaHue (MyJIbTHMEIUHHBIA TPOSKTOP U IKPaH).

Hepeqeﬂb JIMIHCH3UOHHOI'0O CBOGO}IHO PacCpoCTpaHsieMoro nporpaMmMHoOro o0ecreuyeHu:
Microsoft Office 2010 Professional Plus (ITaker mporpamm Word, Excel, Access, PowerPoint,
Outlook, OneNote, Publisher)
Microsoft Office 2007 Professional (ITaker mporpamm Word, Excel, Access, PowerPoint, Outlook,
OneNote, Publisher)
Microsoft Windows 10 Professional 64-bit Russian DSP OEI
Microsoft Windows 7/8.1 Professional
Cepsucel DM1IOC OpUIIC

IIpn u3ydyeHun TMCHUILIAHBI B (popMaTe 3JIeKTPOHHOr0 00y4yeHus ¢ ucnouan3opanuem 10T

Heorpanunuennas Bo3aMoxHOCTh foctyna oOyuatomerocss k OMOC u3 moboi TOUKH, B KOTOPOi
uMeeTcss JOCTYH K HMH()OPMALMOHHO-TEIEKOMMYHHUKAIIMOHHONW cetn «MHTepHeT» (nanee - ceTh
«HTEepHEeT»), KaK Ha TEPPUTOPUN OPTaHU3AINH, TaK U BHE €€.

Hoctyn k cucremam BuaeokoHpepenicBasn IMOC (MoOMiIbHAsS U JEKCTONHAsE BEPCUU WIIN Ke
BEO-KJIMEHT).

3.2. UuopmannoHHoe odecniedeHre peaju3aluu NporpaMmmbl

Jns peanuzanuu mporpaMMbl OMOIHOTEYHBIH (DOHI 00pa3oBaTEIbHON OpPraHM3aLUU JOJKEH
MMETh TICYaTHBIC W/WIIA JIEKTPOHHBIE 00pa3oBaTeibHbIe U HHPOPMAIIMOHHBIE PECYPChl, PEKOMEHTyEMbIE
JUIs1 UCTIOJIb30BaHMs B 00pa30BaTEIbHOM IIpOIiecce.

ITepeyenb pexkoMeHayeMbIX y4eOHBIX M3AaHUH, JONOJHUTEIbHON JuTepaTtypbl UHTEpHeT-
pecypcoB, 6a3bl JaHHBIX OUOJIMOTEeYHOT0 POoH/IA:

OcHOBHBIC HCTOYHHMKH:

1. Mopakosuu A.I'. MaremaTuka: ainredpa ¥ Hayajlla MaTeMaTHYECKOrO aHajin3a, T€OMETpUs.
Anrebpa u Havanma MaremaTuueckoro ananmusa 10- 11 kmaccel: ydeOHUK aJis 0O0I1e00pa3oBaTeNbHbBIX
opranm3anuii: 6a3oBblii ypoBens: B 2 4. U. 1/ A.I'. Mopakosuy, I1.B. CemenoB, —11-e u3n., crep. — M.:
MuemosuHa, 2022. — 448c.

2. MopakoBuu A.I'. Maremaruka: aiaredbpa ¥ Hayajla MaTeMaTHYECKOTO aHAIN3a, T€OMETPHsL.
Anrebpa u Havanma MaremMaTudeckoro ananmusa 10- 11 kmaccel: ydeOHUK A 00I1e00pa3oBaTelbHbBIX
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opranu3zanuii: 6a3oBblii ypoBeHs: B 2 4. U. 2 / [A.I'. Mopakosuu u nip.]; mox pexn. A.I'. Mopakosuya. —11-
€ u3., crep. — M.: Muemo3una, 2022. —271c.

JlomoIHUTEeIbHBbIE HCTOYHUKH (JI7151 BBIMTOJIHCHUSI BHEAYTUTOPHOW CaMOCTOSATEIIbHON pabOThI):

1. AnexkcannmpoB A.Jl. Maremaruka: anrebpa W Havajga MaTeMaTHYecKOro aHanusa. ['eomerpus. 10-11
KJ1acchl: y4e0. aist oomeoOpazoBat. Opranusanuii: 6a30Bbii U yriuyoun. yposau / A.Jl. Anekcanapos,
A.JL. Bepuep, B.1. Peixuk. — 3-e uza. — M.: I[Ipocsemnienune,2018. — 255 c.

2. bammaxos, M.1. Matemaruka: yueOHUK [DaekTpoHHBIN pecypc] / M. . bammakoB —2-¢ u3n., crep.
— MockBa: KHOPVYC, 2021. — 394 ¢. — (Cpennee mpodeccuoHaibHoe oOpa3zoBaHue). Pexxum
noctyna: https://book.ru/book/939220

wn

Sl

Ilepuoguyeckne U3IaHUA:
Hayka u xu3ub

Ponuna

DKOHOMMKA KEJIE3HBIX JOPOr

Ilepeuenb npodeccHoHAIbHBIX 623 JaHHBIX H HH(YOPMAIMOHHBIX CIPABOYHBIX CHCTEM:
OnextpoHHas uH(poOpManmoHHass oOpaszoBarenbHas cpega OpUIIC. - Pexum pgocryma:
http://mindload.ru/

CIIC «Koncynprant [Limtocy - Pexxum nocryna: http://www.consultant.ru/

Hayunast snexrponnas 6udnnoreka eLIBRARY .RU- Pexxum nocryna: https://elibrary.ru/

OBC YuebHO-METOMUECKOro IEHTpa M0 00pa30BaHUIO Ha JKEIE3HOAOPOKHOM TpaHcmnopre (Db
YMII XK/T) - Pesxum nocryma:  https://umczdt.ru/

ObC u3narenscrBa «Jlanby»- Pexxum nocryna: https://e.lanbook.com/

3BbC BOOK.RU- Pexxum nocryma: https://www.book.ru/

3BC «Opaiit» - Pexxum nocryna: https://urait.ru/
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4. KOHTPOJIb 1 OIIEHKA PE3YJbTATOB OCBOEHUS YYEFHOM JUCIIUILINHBI
KoHTponb M OlleHKa pe3ysibTaTOB OCBOEHUS AMCLUUIUIMHBI OCYILECTBIIAETCS IpEnojaBaTeieM B
IIpOLIECCe MPOBEACHUSI AyAUTOPHBIX 3aHATHH. TeKylMi KOHTPOJIb. BBIIOJIHEHBI Ha IOJIOKHUTEIbHYIO
OLIEHKY BCE€ KOHTPOJIbHBbIE palOOThI, BBIIOJHEHbl TEMAaTHUYECKHE BHEAYAUTOPHBIE CaMOCTOSTENIbHbIE
pabotsl. [IpomexxyTounas arrectanus B popMe MUCbMEHHOTO YK3aMeHa.

Pe3ybTaThl
oGy4yeHUus
(ocBOEeHHBIE YMeEHUH,
YCBO€EHHBbIE 3HaHMS,

DopMbI U METOAbI
KOHTPOJISA

OCBOCHIbIE OcHoOBHBIE N0KA3aTe/IN OLIEHKH Pe3y/IbTaTOB OLICHKH
KOMIIETEHIIUH, pe3yIbTaTon
JIMYHOCTHBIE 00y4enus
pe3yJbTaThl)
YMers:
V1. BbINONHATE | - BBIYMCHATH ~ 3HAUYEHUS  TPUTOHOMETPUUYECKHUX | YCTHBIN OIpOC;
apu(pMeTHIECKHIEe (GyHKIMIA ¢ 33JaHHOM CTENICHBIO TOYHOCTH; pe3ysbrar
nencTBus, coyeras | - IpeoOpa3oBbIBATH TPUTOHOMETPHUECKUE | BBITOJIHEHUS
YCTHBIE U TTMCHMEHHBIC | BBIPAYKEHHUS, UCTIONB3yS  TPUTOHOMETPUYECKHE | KOHTPOJBHBIX
IpUEMBl, TpUMEHEHue | Gopmyiibl; pabor;
BBIUUCIIUTEIEHBIX - CTpOUTH TpadUKN TPUTOHOMETPUUYECKUX (QYHKIHMHA | pe3yabTar
YCTPOMCTB; HAXOAWUTh | U HA HUX MJUIIOCTPUPOBATh CBOMCTBA (DYyHKIIMIA; BBINOJIHEHUS
3HAYCHUS KOpHS | - TPHUMEHATh TEOMETPHYECKHE MpeoOpa3oBaHMs | BHEAYIUTOPHBIX
HaTypaJbHOM CTENeHH, | (CABUI U Ae(OopMaIuIO) P MOCTPOSHUH I'PaUKOB; | CAMOCTOATENbHBIX
CTETICHH C | - pemars TPUTOHOMETPUYECKHE YpaBHEHHUS ¢ | paloT.
panroHaIbHBIM MTOMOIIIBIO YHCIIOBON OKPY>KHOCTH;
MoKa3aTeseM, - pemiaTh TPUTOHOMETPHUYECKHE ypaBHEHHS C
norapudma, UCIoNb3ys | OMOIIbI0 OCHOBHBIX METO/IOB;
npu  HEOOXOIWMOCTH | - TPUMEHSTH BBIIIE IEPEUUCICHHBIE (OPMYIBI TIpH
BBIUUCIIUTENIbHBIE peoOpa3oBaHUM BbIPAKEHHH;
YCTPOKCTBA; - TIPUMEHSTH bopmMyIBI npu peleHun

MOJIL30BaThCS OLIEHKOM

TPUTOHOMETPUYECKNX YPAaBHEHUN 1 HEPABEHCTB;

U TPUKUIKON TP | - BBIYHCIATH MPEaeNbl (QyHKIHIHA;

MPAKTUYECKUX - BBIUUCIIATH IIPOU3BOJHYIO;

pacuerax - BBIYUCIIATH TPOU3BOTHYIO CIIOKHOM (PYHKITHH;

JI. 5,8,9,10,13 - COCTaBJISATh YPAaBHEHUE KacaTEIbHON;

M. 1,3,4,7.8,9 - HCCJIEeI0BaTh U CTPOUTH Ipaduku (PyHKINI;

[Py 2, 3, 4 - paboTaTh C BBIP@KEHUSIMH COJEpKallhe KOpEHb
JIP 2,4,23,30 N-HOM CTEIICHH;

- CTpPOUTH rpaUKH CTENEHHBIX (YHKINML;

- npeoOpazoBbIBaTh 3TH TpadUKH IMyTEM CIABUTA U
nedopMaruu;

- CTpouTh rpaduKu MOKa3aTelIbHBIX, QYHKIUI TpH
pa3IMYHBIX OCHOBAaHMSX M Ha HUX WJUIIOCTPUPOBATH
cBoOiicTBa QyHKIUH;

- NpeoOpa3zoBbIBaTh ATU TpadUKU MyTEM CIABUTA U
nedhopmanuu;

- BBIYUCIATH 3HAYEHUS MOKa3aTeNbHBIX
BBIP&KEHUH C IIOMOIIBIO OCHOBHBIX TOXJECTB H
BBIUUCJINTENBHBIX CPEJICTB;
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- pemiath HECIOXKHBIC YpaBHEHHS, MPUBOAUMBIE K
pugam: 2 =g 9% g™ =p
- pemiaTth HECIOXKHBIC HEPAaBEHCTBA, MPHBOIMMEIC K
BuaM: @ W>< g 9

- crTpouth rpaduku JorapuPmMudeckux G(yHKIIHI
OpU  pPa3IUYHBIX  OCHOBAaHMUAX W  HAa  HHUX
WJLTIOCTPUPOBATH CBOWCTBA () yHKIIHIA;

- TpeoOpazoBBIBATh ITH Tpa@UKUd MyTEM CIBUTA H
nedhopmarnuu;

- BBIYHCIIATH 3HAYCHUS TorapuPpMUIECKUX
BBIPQXKCHUH C TIOMOIIBIO OCHOBHBIX TOXJIECTB U
BBIYHCITUTEBHBIX CPE/CTB;

- pemarb HECIOXKHbBIC YpPaBHEHWS, IMPUBOJUMBIC K
Buzam: 100,(x)=f(X) pemath HecIOKHBIC HEPABCHCTBA,

npuBoaumbie K BuaaMm: 10g,f(X)><log,g(X)

V2.1lpumensaTsb - BBIIIOJIHATD OIIEpALUU JEJICHUS HaJl LEIIbIMU YceTHBIN o1poc;

MOHATHUSA, CBSI3aHHBIE C | YHUCIAMU; pe3yabTaT

JENUMOCTBI)  LIEJBIX | - IPUMEHATH CBOMCTBA OTHOLIEHUS JEIIMMOCTH Ha BBIITOJIHECHUS

Yyycell, NPU PEIICHUH | MHOYKECTBE HaTYpaJbHBIX YUCE [IPU PELLICHUH 3a/1a4; KOHTPOJIBHBIX

MAaTE€MaTHYECKUX 3a/1a4 | - IPUMEHSTh IIPU3HAKU JIETIMMOCTH TP PELLIEHUH 33/1a4 pabor;

JI. 5,913 pe3ynbTar

M.1,4,9 BBIITOJIHEHUS

[1Py. 2 BHEAYIUTOPHBIX

JIP 2,4,23,30 CaMOCTOSITEILHBIX
pabor

¥3. Haxoautb KOpHU - BBIYUCIIATH NPeAeIbl (yHKIUN; YcTHBIN o1poc;

MHOT'OUYJIEHOB C OJHOM | - BBIYUCISATH IPOU3BOAHYIO; TECTUPOBAHUE,

IIEPEMEHHON, - BBIYMCIISATH IPOU3BOAHYIO CIOXKHOW (PYHKUINU; pe3ynbTar

packiaabiBaTh - COCTaBIISATh YPABHEHUE KACATEIBbHOM; BBIITOJIHECHUS

MHOI'OYJIEHBI Ha - HCCJeI0BaTh U CTPOUTH Irpaduku (PyHKINI; KOHTPOJIBHBIX

MHOXHUTENH - HAXOAUTh ~ KOPHU  MHOTOYIEHOB C  OAHOM | paborT;

JI. 59,13 TIePEeMEHHOM; pe3ynbTat

M. 14,9 - pacKIaabpIBaTh MHOTOUYJIEHBI HA MHOYKUTEIIH; BBITIOJIHEHUS

[Py 2 - IPUMEHATH TeopeMy be3y npu pemenun 3anaqy BHEAYIUTOPHBIX

JIP 2,4,23,30 CaMOCTOSITEILHBIX
pabot

V4. BBINONIHATE | - BBINOJIHATH ACMCTBHS C KOMIUIEKCHBIMUA YHUCIIAMH; | Y CTHBIM OIIPOC;

JEUCTBUSA C | - TIONB30BaThCSd TE€OMETPUYECKOW HWHTEPIPETALMEN | pe3ysIbTaT

KOMILIEKCHBIMH KOMIUIEKCHBIX YHCEIL, BBITIOJIHEHUS

YUCIIAMH, - HaxoIWTh KOMIUIEKCHBbIE KOPHHM YPaBHEHHH C | KOHTPOJBHBIX

MI0JIb30BaThCsA JeCTBUTENBHBIMU KO3 (DUITEHTaMHU pabor;

r€OMETPUYECKON pe3yabTar

HHTEpIpeTanuein BBITIOJIHEHUS

KOMIUIEKCHBIX YHCEJ, B BHEAYJUTOPHBIX

MPOCTEUIINX  CIIy4asx CaMOCTOSATEIIBHBIX

HaXOIUTh pabot

KOMIUIEKCHBIE ~ KOPHHU

YpaBHEHUU c

JENCTBUTEIbHBIMU

koa¢pdunreHTaMu

JI.5,7,9

M. 1,4,7
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[TPy 2

JIP 2,4,23,30

V5. [IpoBOIUTD | - BBIUKUCIAT,  3HAYECHHS  TPUTOHOMETPUUYECKHUX | Y CTHBIN ONpOC;
peoOpa3oBaHUs GyHKIUH ¢ 3aJaHHON CTENEHBIO TOYHOCTH, pe3ynbpTar
YHCIIOBBIX U | - npeoOpa3oBbIBATh TPUTOHOMETPUYECKHE | BBHIOJHEHUS
OYKBCHHBIX BBIpaXKEHUS, HCTIOJb3YS TPUTOHOMETPUUYECKHUE | KOHTPOIBHBIX
BBIPKCHHM, hopmyIbr; pabor;
BKJTFOYAIOIIUX - CTpOUTH TpadUKN TPUTOHOMETPUUYECKUX (PYHKIHIA | pe3yabTaT
CTENeHHU,  PAJAMKAIbI, | U HA HUX WIIOCTPUPOBATH CBOMCTBA (DYHKIIMIA, BBITIOJTHEHUS
norapudmbl U | - TMPUMEHSTh TEOMETPUUYECKHE MpeoOpa3oBaHusl | BHEAYIUTOPHBIX
TPUTOHOMETpHYECKHE | (CABUT U JeOpMaIUIO) MPU MOCTPOCHUHU TPadUKOB; | CAMOCTOSITEIIbHBIX
byHKIIUN - pemarb TPUTOHOMETPUYECKHE YpaBHEHHsS C | paboT

JI.5, 8,10 MOMOIIbIO YUCIIOBOM OKPY>KHOCTH;

M 3,7,8 - peumarb TPUIOHOMETPUYECKHE YPAaBHEHHUS C

[Py 1,2 IIOMOIIEI0 OCHOBHBIX METOJIOB;

JIP 2,4,23,30 - TPUMEHATH BBIIIE TNEPEYHCICHHBIE (HOPMYIBI TPU

npeoOpa3oBaHNK BBIPAKECHHH;

- TIPUMEHSATH bopmyIBI npu peleHun
TPUTOHOMETPUYECKUX YPaBHEHUI 1 HEPABEHCTB,

- paboTaTh C BBIPOKEHHUSIMH COJEp)KalIe KOPEHb
N-HOM CTEIICHH;

- CTpPOUTH rpaMKu CTETNEHHBIX (YHKIINNL;

- mpeoOpa3oBBIBAaTh 3TH I'padHKH IyTEM CIBUTA U
nedopmanuu;

- BBIYUCIATH 3HAYCHUS IIOKa3aTeJIbHBIX
BBIPQKCHUH C TIOMOIIBIO OCHOBHBIX TOXIECTB U
BBIYHCIIUTEIBHBIX CPEJICTB;

- pemiath HECIOXKHBIE YpaBHEHHS, MPUBOANMBIE K
pram: 8’ = 3 9%, g™ = p;
- pemaTtbh HECIOXKHBIE HEPaBEHCTBA, TPHBOIMMEIC K
BUaM: @ W>< g 909

- cTpouTh Trpaduku jorapupmMudeckux (GyHKIUN
Opd  pa3lUYHBIX ~ OCHOBAaHMSIX W Ha  HHX
WJUTIOCTPUPOBATH CBOMCTBA (DYHKIIMK;

- NpeoOpa3zoBbIBaTh ATU I'padUKU MyTEM CIABUTA U
nedopMaruu;

- BBIYHCIATH 3HAYCHUS JorapupMUIECKUX
BBIPQXKEHUH C TIOMOIIBIO OCHOBHBIX TOXAECTB U
BBIUMCIIUTEIBHBIX CPEICTB;

- peuarb HECIOXKHbIE YpaBHEHHUS, IPUBOJUMBIE K
BumaM: 10g,(x)=Ff(X) pemare HecnoXHBIC HEPABEHCTBA,
npuBoaumbie K BuaaM: 10g,f(X)><l0g,9(X)

V¥6. Onpenensts

- HaxXOo,JUuTb o0nactb OIPCACIICHUA q)yHKI_lI/II/I,

Y CTHBIN 01Ipoc;

3HaueHUe QYHKIMU [0 | - HAXOIUTh 3HAYECHUE byHKIMY, 3aJIaHHOM | Pe3ysbTaT
3HA4YEeHHUIO apryMEeHTa AHATMTUYECKU WM TpadyecKy, 10 3HAYCHUIO apryMeHTa | BBITTOJIHEHUS

TIPH PA3ITUIHBIX 1 Ha000pOoT; KOHTPOJIbHBIX
crioco0ax 3aaHus - CTpOMTbH rpaMKu M3BECTHBIX CTENEHHBIX (DYHKIIHIL; pabor;

byHKIIT - TIPUMEHSTh TE€OMETPHUECKUE TPeoOpa3oBaHusl (CABUT | pe3ysIbTaT

JI. 5,8,9,10,13 1 AeopMalInIo) IPH MOCTPOSHUH IPAHKOB; BBITIOJTHEHU S

M. 1,3,4,7,8,9 - 1o rpaduKy (YHKIMH YCTAHABIIMBATH €€ BAKHEHINME | BHEAYTUTOPHBIX
[Py 2,3 CBOMCTBAa (MOHOTOHHOCTb, OIPAaHWYEHHOCTb, YETHOCTb, | CAMOCTOSTEBHBIX
JIP 2,4,23,30 HEYETHOCTb, IEPHOTUIHOCTD, HETIPEPHIBHOCTH); pabot

41




- BBIYMCIIITH HECJIOXKHBIC MPEeibl (DYHKITHA B TOUKE U
Ha 0ECKOHEUHOCTH;

- peuarh palyoHaIbHbIE HEPABEHCTBA METOJIOM
MHTEPBAJIOB;

- BBIYMCIITH 3HAYCHUS TPUTOHOMETPHUUECKUX
GyHKIUH ¢ 3aJaHHON CTENEHBIO TOYHOCTH,

- mpeoOpa3oBBIBAThH TPUTOHOMETPHUECKUE
BBIPAKCHUS, WCIIOJIB3YyS ~ TPUTOHOMETPHUYECKHE
hopmyIbr;

- CTpOUTH TpadUKu TPUTOHOMETPUUYECKUX (PYHKIUN
Y Ha HUX WUTIOCTPUPOBATH CBOMCTBA (DyHKIIHII;

- TNPUMEHATH TEOMETPHYECKHE MpeoOpazoBaHU
(caBur u nedopmaluio) Mpu NOCTPOSHUH TPadUKOB.

- pemaTb TPUTOHOMETPHYECKHE YpPAaBHEHHS C
MIOMOIIBIO YHCIIOBOH OKPYKHOCTH;

- pemaTb TPUTOHOMETPHYECKHE ypPAaBHEHHS C
MIOMOIIHIO OCHOBHBIX METO/IOB;

- TPUMEHATH BBIIIE TEPEYHCICHHBIE (HOPMYIBI TPU
peoOpa3oBaHNH BBIPAKEHUIT,

- NIPUMEHATH bopmyItsl npH peIICHUH
TPUTOHOMETPUIECKHX YPAaBHEHHUI U HEPABEHCTB;

- BBIYHCIIATH TIpeielibl QyHKIUIA;

- BBIYUCIIATH TIPOU3BOIHYIO;

- BBIYHCIISTH TIPOU3BOIHYIO CIIOXKHOM (QyHKINY;

- COCTaBJIATh ypaBHEHHE KacaTeIbHOM;

- UCCTIEI0BATh U CTPOUTH IpauKu PYHKIIHH.

- BBIYHCIATH 3HAYCHHUS MIOKa3aTeNbHBIX
BBIPQ)KEHUH C TIOMOIIBIO OCHOBHBIX TOXJAECTB U
BBIYUCIIUTENBHBIX CPEJICTB;

- peuiath HECIOXKHbIE YpaBHEHHs, NPUBOAMMBIE K
pumam: a® =g 9% g = p;
- pelaTh HECIOXKHbIE HEpPaBEHCTBA, NMPHUBOJIUMBIE K
BUIaM: A V>< g 9:

- CTpouTh Tpaduku JorapupMUUYEcKUX QYHKIUN
OpU  pPa3NUYHBIX  OCHOBAaHMAX W  HAa  HHUX
WTIOCTPUPOBATH CBOMCTBA ()yHKIIMIA;

- npeoOpazoBbIBAaTh 3TU I'paUKU MyTEM CABUTA U
nedopMarnuu;

- BBIYHCIATH 3HAYCHUS JorapupMUIECKUX
BBIPQXKEHUH C TIOMOINBIO OCHOBHBIX TOXAECTB U
BBIUMCIIATEIBHBIX CPEICTB;

- peuarb HECIOXKHbIE YpaBHEHHUS, IMPUBOJUMBIE K
BumaM: 10g,(x)=Ff(X) pemare HecnoXHBIC HEPABEHCTBA,
npuBoaumbie K BuaaM: 10g,f(X)><l0g,9(X)

V¥7. Crpouts rpaduxu

- HaxXO0;IWTh 00JIACTh onpeeeHus (PyHKITUM;

YcTHBI onpoc;

U3YyYEHHBIX PYHKIMHA, | - HAXOIUThH 3HaUYeHHe byHKIMH, 3aJIaHHOM | pe3ybTar
BBITIOJTHATH AHAMTUYECKU WM TpadIecKy, TI0 3HAYCHUIO apryMeHTa | BBITOJHEHUS
npeoOpa3zoBaHus 1 Ha000poT; KOHTPOJIbHBIX
rpaduxoB - CTpOUTH rpapKy M3BECTHBIX CTENEHHBIX (DYHKIHIA; pabor;

JI. 5,8,9,10,13 - TIPUMEHTh TeOMETPHYECcKUe MpeoOpa3oBaHusl (CIBUT | pe3ysIbTaT

M. 1,3,4,7,8,9 1 1ehopMalInio) Ipy MOCTPOESHUH TPaHKOB; BBITIOJTHEHUSI
I1Py 2,3 - 10 rpa¢uKy (YHKIMH YCTAHABJIMBATh €€ BaKHEHIIME | BHEAYAUTOPHBIX
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JIP 2,4,23,30

CBOMCTBAa (MOHOTOHHOCTb, OIPaHUYEHHOCTb, YETHOCTB,
HEYETHOCTb, IEPUOANYHOCTD, HETIPEPHIBHOCTD );

- BBIYUCIIATH HECJIOXKHBIE NIPEZEIIbl (DYHKLMHA B TOUKE U
Ha OECKOHEYHOCTH;

- pelaTh palMOHAIBHBIE HEPABEHCTBA METOJOM
WHTEPBAIOB;

- BBIYUCJIATH  3HAYEHUS  TPUTOHOMETPUYECKUX
(GyHKIMIA ¢ 331aHHOM CTENEHbIO TOYHOCTH:

- mpeoOpa3oBBIBAThH TPUTOHOMETPHUECKUE
BBIPAKCHUS, UCIIONIb3YsSI ~ TPUTOHOMETPUYECKUE
hopmyIbr;

- CTpOUTH TpaduKu TPUTOHOMETPUUYECKUX (PYHKIUN
Y Ha HUX WUTIOCTPUPOBATH CBOMCTBA (DyHKIIHII;

- TNPUMEHATH TEOMETPHYECKHE IPeoOpa3OBaHUA
(caBur u nedopmaluio) mpu NOCTPOSCHUH TPa(UKOB;

- pemaTb TPUTOHOMETPHYECKHE ypPAaBHEHHS C
MIOMOIIBIO YHCIIOBOH OKPY>KHOCTH;

- pemlaTh TPUTOHOMETPHYECKHE ypPAaBHEHHS C
MTOMOIIIbI0O OCHOBHBIX METO/IOB;

- TPUMEHATH BBIIIE MEPEUYUCICHHBIE (OPMYIIBI MPU
peoOpa3oBaHNH BHIPAKEHUIT,

- IPUMEHSTh (bopmyITbI npH peIICHUH
TPUTOHOMETPUIECKHX YPAaBHEHUI U HEPABEHCTB;

- BBIYHCIIATH TIpeielibl QyHKIUA;

- BBIYUCIIATH TIPOU3BOIHYIO;

- BBIYHCIISTH TIPOU3BOIHYIO CIIOXKHOM (QyHKINY;

- COCTaBJIATh ypaBHEHHE KacaTeIbHOM;

- HCCIIEZIOBATh U CTPOUTH IpapUKu QYHKIUIA.

- BBIYHCIATH 3HAYCHUS MOKa3aTeNbHBIX
BBIPQ)KEHUH C TIOMOIIBIO OCHOBHBIX TOXJAECTB U
BBIYUCIIUTENIBHBIX CPEJICTB;

- peuaTth HECIOXKHbIE YpaBHEHHs, MPUBOAMMBIE K
pumam: a® =g 9% g = p;

- pelaTh HECIOXKHbIE HEpPaBEHCTBA, NMPHUBOJIUMBIE K
BUIaM: A V>< g 9:

- cTpouTh Trpaduku jorapupMuyeckux QyHKIUH
OpH  pPa3NUYHBIX  OCHOBAaHMAX W  HAa  HHUX
WTIOCTPUPOBATH CBOMCTBA ()YHKIIMIA;

- TpeoOpazoBbIBaTh ATH Ipa@UKU MyTEM CIABUTA U
nedopMaruu;

- BBIYHCIATH 3HAYCHUS JorapupMUIECKUX
BBIPQ)KEHUH C TIOMOIIBIO OCHOBHBIX TOXAECTB U
BBIUMCIIATEIBHBIX CPEICTB;

- peuarb HECIOXKHbIE YpaBHEHHUS, IPUBOJUMBIE K
BumaM: 10g,(x)=Ff(X) pemare HecnoXHBIC HEPABEHCTBA,
npuBoaumbie K BuaaM: 10g,f(X)><log,g(x).

CaMOCTOSITEITbHBIX
pabot

V8. OnuceiBaTh 110
rpaduKy u 1o
dhopmyne moBeaeHUE U
CBOMCTBa (PyHKIIHIT

JI. 5,8,9,10,13

M. 1,3,4,7,8,9

- HaxXO0;IWTh 00JIACTh onpeeeHus ()yHKITUM;

- HaxXoIuTh 3HAYCHHE byHKIIH, 3aJTAaHHOM
AHAMTUYECKU WIN TpadMUIecKy, TI0 3HAYCHUIO apryMEHTa
1 Ha00OPOT;

- CTpOUTH rpapKK M3BECTHBIX CTENEHHBIX (DYHKIMIA;
- TPUMEHSTh TeOMETPHYECcKUe MpeoOpa3oBaHusi (CIBUT

YcTHBII onpoc;
pe3yabTar
BBIITOJIHEHU I
KOHTPOJIbHBIX
pabor;
pe3yabTaT
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[Py 2,3
JIP 2,4,23,30

1 iehopMarinio) py OCTPOSHUH TPA(UKOB;

- 10 rpa¢uKy (QYHKIMH YCTAHABJIMBATh €€ BaKHEHIIMe
CBOMCTBa (MOHOTOHHOCTb, OIPAaHHMYEHHOCTb, YETHOCTb,
HEYETHOCTb, IEPHUOIMTIHOCTD, HEMPEPHIBHOCTD);

- BBIYMCIIATH HECIIOXKHBIE TIpeniesbl (QYHKIMIT B TOUKE U
Ha OECKOHEYHOCTH;
- pelaTh panuoHATBHBIC HEPABEHCTBA METOJIOM
MHTEPBAJIOB;
- BBIUMCIATH  3HAYCHHS  TPUTOHOMETPHYECKHX
(GyHKIMIA ¢ 33JaHHOM CTENEHbIO TOYHOCTH:
- T1peoOpa3oBHIBATH TPUTOHOMETPHUYECKHE
BBIPQXKECHUS,  HCIONb3yd  TPUTOHOMETPUUECKUE
hopmyIbr;
- CTpOUTH TpadUKu TPUTOHOMETPUUYECKUX (PYHKIUN
Y Ha HUX WJUTIOCTPUPOBATh CBOMCTBA (DyHKIUIA;
- TNPUMEHATh TEOMETPHYECKHE MpeoOpa3oBaHUS
(caBur u nedopmaluio) Mpu NOCTPOSHUH TPa(UKOB.

- pemlaTh TPUTOHOMETPHYECKHE ypPAaBHEHHS C
IIOMOIIIBIO YUCIIOBOU OKPYKHOCTH;

- pemiatb TPUTOHOMETPUYECKHE ypPaBHEHUS C
MTOMOIIIbI0O OCHOBHBIX METO/IOB;

- TPUMEHATH BBIIIE MEPEUYNUCICHHBIE (OPMYIBI MPU
peoOpa3oBaHNH BHIPAKEHUIA,

- IPUMEHSTh (bopmyITbl npH peIICHUH
TPUTOHOMETPUIECKHX YPAaBHEHUI U HEPABEHCTB;

- BBIYHCIIATH MPEeITbl (YHKIIHIA;

- BBIYUCIIATH TIPOU3BOIHYIO;

- BBIUUCIIATH POU3BOIHYIO CIIOKHOM (DyHKIIMH;

- COCTaBJIAITh ypaBHEHHE KacaTeIbHOM;

- HCCIIEZIOBATh U CTPOUTH IpapuKu GYHKIUH.

- BBIYHCIATH 3HAYCHUS MOKa3aTeNbHBIX
BBIPQ)KEHUH C TIOMOIIBIO OCHOBHBIX TOXJAECTB U
BBIYMCIIUTENBHBIX CPEJICTB;

- peuiaTth HECIOXKHbIE YpaBHEHHs, NPUBOAMMBIE K
pumam: 2 =g 9% g =p
- pelaTh HECIOXKHbIE HEpPaBEHCTBA, MPHUBOJIUMBIE K
BUIaM: A V>< g 9:
- cTpouTh Trpaduku jorapupMuyeckux QyHKIUH
OpH  pPa3NUYHBIX  OCHOBAaHMAX W  HAa  HHUX
WITIOCTPUPOBATH CBOMCTBA () yHKIIMIA;
- MpeoOpa3oBHIBATh ATH TpadUKU IMyTEM CIBUTA U
nedopMaruu;
- BBIYHCITH 3HAYCHUS JorapupMUIECKUX
BBIPQXKEHUH C TIOMOINBIO OCHOBHBIX TOXAECTB U
BBIUMCIIATENBHBIX CPEIICTB;
- peuarb HECIOXKHbIE YpaBHEHHUS, IPUBOJUMBIE K
BumaM: 10g,(x)=Ff(X) pemiare HecnoXHBIC HEPABEHCTBA,
npuBoaumbie K BuaaM: 10g,f(X)><log,g(X).

BBITTOJTHEHUS
BHEAYJUTOPHBIX
CaMOCTOSATEIILHBIX
pabot

V¥9. Pemiatb
YPaBHEHUS, CUCTEMBI
YpaBHEHUH,
HEPaBEHCTBA,

- BBIUHCIATH  3HAYEHUS  TPUTOHOMETPUUYECKHX
GyHKIMH ¢ 3aJaHHON CTENEHBIO TOYHOCTH,

- TpeoOpa3oBHIBATH TPUTOHOMETPUUECKHE
BBIpAXKEHUS, HCTIOJb3YS TPUTOHOMETPUYECKHE

YcTHBI onpoc;
pe3yabTar
BBIITOJIHEHU L
KOHTPOJIBHBIX
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WCIIONB3Ys CBOMCTBA hopmyIbr; pabor;
GyHKIMN U UX - CTpOUTbH TpadUKU TPUTOHOMETPUUYECKUX (YHKIUN | pe3yabTar
rpaduyeckue U Ha HUX WUTIOCTPUPOBATh CBOMCTBA (QyHKIIMIA; BBINOJIHEHUS
MIPECTAaBIICHHUS. - TNpUMEHATH TEOMETPUYECKHE IpeoOpa3oBaHUs | BHEAYIUTOPHBIX
JI. 5,8,9,10,13 (cmBur u nedopmaluio) Mpu NOCTPOSHUH TPadUKOB. CaMOCTOSTEIIbHBIX
M. 1,3,4,7,8,9 - pemarb TPUTOHOMETPUYECKHE YpaBHEHHS C | paboT.
[Py 2,3 TTOMOIIIBIO YUCIIOBOW OKPYKHOCTH;
JIP 2,4,23,30 - pemarb TPUTOHOMETPHUYECKHE YPAaBHEHHUS C

[IOMOIIIbIO OCHOBHBIX METO/IOB;

- TPUMEHATH BBIIIE NEPEYHCICHHBIE (HOPMYIBI MPU

peoOpa30BaHUM BbIPAKEHHH;

- TIPUMEHSATH bopmysl npu peleHun

TPUTOHOMETPUYECKUX YPaBHEHUH U HEPABEHCTB;

- BBIYHCIATH 3HAYCHUS MOKa3aTeNbHBIX

BBIPQ)KEHUH C TIOMOIIBIO OCHOBHBIX TOXJAECTB U

BBIYMCIIUTEIBHBIX CPEJICTB;

- peuaTth HECIOXKHbIE YpaBHEHMs, NPUBOAUMBIE K

pumam: a® =g 9% g™ = p;

- pemaTrbh HECIOXKHBIE HEPaBEHCTBA, MPHBOIMMEIC K

BHIAM: A V>< g 9:

- crpouTh Tpaduku JorapuMuUYecKux QyHKIUH

OpU  pPa3IUYHBIX  OCHOBAHMAX W  HAa  HHUX

WJLTIOCTPUPOBATH CBOWCTBA ()yHKIIHIA;

- NpeoOpa3zoBbIBaTh ATU I'padUKu MyTEM CIABUTA U

nedopmanuu;

- BBIYUCIATH 3HA4YeHUs norapu(pMUIECKUX

BBIPQKCHUH C TIOMOINBIO OCHOBHBIX TOXJIECTB M

BBIUMCIIUTENBHBIX CPEJICTB;

- pemarte HECIOXKHBIE YpPaBHEHWS, IMPUBOJAUMBIE K

BumaM: 10g,(x)=Ff(X) pemars HecnoXHBIE HEPABEHCTBA,

nprBouMbIe K Bujiam: 10g.f(X)><log,g(x).
V11. BbruucnsTh | - BBIYUCIATH Npeesibl PYHKIIHIA; YcTHBIN onpoc;
IIPOU3BOJIHBIE U | - BBIYUCIATH IPOU3BOIHYIO; pe3yibTar
NepBOOOPA3HEIE - BBIYUCIIATH TIPOU3BOTHYIO CIIOKHOM (DYHKITHH; BBITTOJTHEHUS
3JIEMEHTAPHbIX - COCTaBJISITh ypaBHEHUE KacaTelbHOM; KOHTPOJIbHBIX
GyHKIMH, TpUMEHss | - UCCIIE0BaTh U CTPOUTH rpaduKu GyHKLUH; pador;
npaBuUja BBIYUCICHUS | - HaXO/IUTh HEOIpeIeIICHHbIE WHTETPAJIbl, | pe3ysIbTaT
MIPOU3BOIHBIX U | CBOJMIIMECS K TAaOJUYHBIM C TOMOIIbIO OCHOBHBIX | BBIMOJHEHUS
epBOOOPaA3HBIX, CBOICTB MU IpOCTEHIINX npeoOpa3zoBaHUil; BHEAYIUTOPHBIX
UCTIOJB3Ys - BBIICIATH NEPBOOOPA3HYIO, YAOBJIETBOPSIOIIYIO | CAMOCTOSTENBHBIX
CTIpaBOYHbBIE 3aJJaHHBIM Ha4aJIbHBIM YCIIOBHSIM; pabot
MaTepHabl - BOCCTaHABJIMBAaTh 3aKOH [BW)KEHUS IO 3aJaHHOMN
JI. 59,13 CKOpPOCTH, CKOPOCTb IO YCKOPEHHIO, KOJIHNYECTBO
M. 1,4,9 HIIEKTPUYECTBA MO CHJIE TOKA U T.J.;
[Py 2, 3, 4 - BBIYHCIIITH ONPEACIICHHBIM MHTErPAI C MTOMOIIBIO
JIP 2,4,23,30 OCHOBHBIX CBOMCTB U (hopmyn HetoToHa -JleitOnuma;

- HaXOJUTh IUIONIAY KPUBOJIMHEHHBIX TPANECIUN;
- pewlate NOpPOCTEMIIME MNPUKIIAJHBIE  3aJauH,
CBOJISIIIIMECS K HAXOXKICHHUIO HHTErpajia

V12. UccnenoBaTh
(GYHKINU ¥ CTPOUTH UX
rpaduKy ¢ MOMOIIBIO

- BBIYMCIIATH Ipeienbl QyHKIUII;
- BBIYUCJIIATH IIPOU3BOAHYIO;
- BBIYHCIISATH TPOU3BOJIHYIO CJIOKHOM (PYHKIINU;

YcTHBII onpoc;
pe3yabTar
BBIITOJIHEHU I
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IIPOU3BOIHOM - COCTaBJISITh ypaBHEHUE KacaTeIbHOM; KOHTPOJIbHBIX
JI. 59,13 - HCCIIEI0BATh U CTPOUTH TpapuKu PyHKIIHIA pabor;
M. 1,4,9 pe3yibTaT
[Py 2, 3, 4 BBITIOJTHEHUS
JIP 2,4,23,30 BHEAYAUTOPHBIX
CaMOCTOSITENIbHBIX
pabor
V13. Pemate 3a1auut ¢ | - BBIYUCIATH MPEaeIIbl (PyHKITHA; YeTHBIN 0onpoc;
IIPUMEHEHUEM - BBIUUCIIATD IIPOU3BOJHYIO; pe3yibTar
ypaBHEHHS - BBIYUCIIATH TPOU3BOHYIO CIIOKHOM (DYHKITMH; BBITTOJIHEHUS
KacaTeJIbHOU K - COCTaBJISITh ypaBHEHUE KacaTelbHOM; KOHTPOJIbHBIX
rpaduKy QyHKIHH - HCCIIEIOBATh U CTPOUTH TpapuKy (PpyHKIHIA pabor;
JI. 5,9,13 pe3yibTaT
M. 1,4,9 BBITIIOJIHEHHUS
[Py 2, 3,4 BHEAYIUTOPHBIX
JIP 2,4,23,30 CaMOCTOSITEILHBIX
pabor
V14. Pemiats 3a1auu - BBIYUCIIATH TPEAeIbl (yHKIUN; YcTHBIN onpoc;
Ha HaxOXJIeHUe - BBIUUCJIATH IIPOU3BOJIHYIO; pe3yibTar
HanOOJIBIIETO U - BBIYUCIIATH TPOU3BOTHYIO CIIOKHOM (DYHKITHH; BBITTOJTHEHHS
HaMMEHBIIETO - COCTaBJISITh ypaBHEHUE KacaTelbHOM; KOHTPOJIbHBIX
3Ha4eHUs QYHKIWUU Ha | - UCCIENOBATh U CTPOUTH rpaduku HyHKIUN pabor;
OTpe3Ke pe3yibTar
JI. 59,13 BBIIIOJTHEHUS
M. 1,4,9 BHEAYJUTOPHBIX
[Py 2, 3, 4 CaMOCTOSITENIbHBIX
JIP 2,4,23,30 pabor
V15. BeyuciasaThb - HaXO0JIUTh HEONPEAEICHHBIE HWHTETPalibl, | Y CTHBIN OMpOC;
TUIOIIAb CBOJAIIMECS K TaOJMYHBIM C TOMOIIbI0 OCHOBHBIX | pe3yJbTar
KPHUBOJIMHENHON CBOICTB M IpocCTEHIINX npeoOpa3zoBaHUil; BBINIOJIHEHUS
Tpanenuu - BBIICNATH NEPBOOOPA3HYIO, YIOBJIETBOPSIOLIYIO | KOHTPOJIbHBIX
JI. 59,13 3aJIaHHBIM HAYaJIbHBIM YCIIOBHSIM; pabor;
M. 1,4,9 - BOCCTaHABJIMBaTh 3aKOH JIBID)KEHUS MO 33JaHHOM | pe3ysibTaT
[Py 2, 3, 4 CKOPOCTH, CKOpPOCTb IO YCKOPEHHIO, KOJMYECTBO | BBHIOJHEHUS
JIP 2,4,23,30 ANEKTPUYECTBA 10 CUJIE TOKA U T.[.; BHEAYIUTOPHBIX
- BBIYHCIATH OIMPENEICHHBI MHTErpaj ¢ MOMOIIBIO | CAMOCTOSTENLHBIX
OCHOBHBIX CBOMCTB U (popmyn HetoToHa - JleiiOnuna; | pabot
- HAaXOJUTh IUIOIIAY KPUBOJIMHEHHBIX TPANECIUN;
- pewmarb TNpocTedIIMe MpHUKIaJHble 33a]auH,
CBOJISIIIIMECS K HAXOXKJIEHUIO HHTErpaja
V16. Pematp | - BBUMCHATH  3HAYEHHS ~ TPUTOHOMETPUYECKHX | YCTHBIN Ompoc;
panroHaIbHbIE, (GbyHKIUMH ¢ 3aJaHHON CTENEHbIO TOYHOCTH; TECTUPOBAHUE,
MoKa3aTebHbIe U | - mpeoOpa3oBbIBATh TPUTOHOMETPHUECKUE | Pe3yIbTaT
JorapupMUIEcKue BBIpaKCHHUS, WCHONB3Ysl ~ TPUTOHOMETPUYECKHE | BHITOTHEHHS
ypaBHEHHUS u | Gopmyusr; KOHTPOJIbHBIX
HEPaBEHCTBA, - CTpOUTH IpadUKU TPUTOHOMETPUUYECKUX (PYHKIMI | padoT;
uppaloHalbHbIe U | U Ha HUX WJUTIOCTPUPOBATh CBOMCTBA (QYyHKIIHIA; pe3yiabTar
TPUTOHOMETPHUYECKUE | - TPHUMEHSATh TE€OMETPHUYECKHE TPeoOpa3oBaHUs | BHITOTHEHHS
ypaBHEHMS, uXx | (caBur u nedopMaluio) Ipu NOCTPOSHUHU TPaQUKOB. | BHEAYAUTOPHBIX
CHCTEMBI - pemaTh TPUTOHOMETPHYECKHWE YpPABHEHHS C | CAMOCTOSITEILHBIX
JI. 5,8,10 MTOMOIIBIO YMCIIOBOM OKPY>KHOCTH; pabot
M. 3,7.8 - pemarb TPUTOHOMETPHUYECKHE YPAaBHEHHS C
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TPy 2
JIP 2,4,23,30

IIOMOIIIbI0 OCHOBHBIX METO/IOB;

- TPUMEHATH BBIIIE TNEpEeYHCIEeHHbIE (HOPMYIBI MPU
peoOpaz0BaHUH BbIPAKEHHIA;

- MPUMEHSATh bopmyIsl npu peleHun
TPUTOHOMETPUUYECKUX YPABHEHUI U HEPABEHCTB;

- pelaTh palloOHAIbHBIE, I0KA3aTEIbHbIE U
norapuMuuecKue HepaBeHCTBA,
-pelaTbUpPALUOHAIBHBIE U TPUTOHOMETPUUECKHE
YPaBHEHUS, UX CUCTEMBI

V17.loka3biBaTh - BBIUMCIATH  3HAYEHUs  TPUTOHOMETPUYECKUX | Y CTHBIN OIIPOC;
HECJIOXKHbBIE (GyHKIMH ¢ 331aHHOM CTENIEHbIO TOYHOCTH; TECTUPOBAHUE,
HEpaBEHCTBA - mpeobpa3oBBIBATH TPUTOHOMETPUUECKHUE | PE3YJIbTAT
BBIPAJKEHUS, UCIIOJIb3Ys TPUTOHOMETPUYECKUE | BBIITOJIHEHUS
JI. 5,8,10 (hopMyIIHI; KOHTPOJIBHBIX
M. 3,7,8 - CTpoUTh IpadUKU TPUTOHOMETPUUYECKUX (PYHKIMI | padoT;
[Py 2 Y Ha HUX WUTIOCTPUPOBATH CBOMCTBA (DYHKITHIA, pe3yabTar
JIP 2,4,23,30 - TPUMEHATH TEOMETPHUYECKHE TMPeoOpa30oBaHUsS | BHIIOJHCHHUS
(cnBur u neopmalivio) Mpu MOCTPOSCHUH IPaPUKOB. BHEAYJUTOPHBIX
- pewlatb TPUTOHOMETPUYECKHE YPAaBHEHMSI C | CAMOCTOSATEIbHBIX
ITOMOIIBIO YUCIIOBOHM OKPY>KHOCTH; pabort
- pewmlaTb TPUTOHOMETPUYECKHE YPaBHEHHS C
ITOMOIIBI0 OCHOBHBIX METO/IOB;
- TNPUMEHATHh BbIIE INEepeyHCcIeHHble (HOPMYJbl MpU
peoOpa3oBaHNH BBIPAKEHUIA,
- IPUMEHATH bopMmyIbl npu peleHnn
TPUTOHOMETPUYECKUX YPAaBHEHUH 1 HEPABEHCTB;
- pelaTh paluoOHAIbHBIE, T0KA3aTEIbHbIE U
JorapuMuuecKre HEpaBeHCTBaA,
-peaTbUPPALUOHAIBHBIE U TPUTOHOMETPUUECKHE
YpaBHEHHUS, UX CUCTEMBI.
V21. Pemarp | - BBIUMCIATH  3HAYEHUS  TPUTOHOMETPUYECKHUX | Y CTHBIN OINPOC;
YpaBHEHUS, (byHKIMI ¢ 3aJaHHON CTEMEeHbI0 TOUHOCTH: pe3ynbpTar
HEpaBEHCTBA - mpeoOpa3oBbIBATh TPUTOHOMETPUUECKHE | BBIIOJHEHUS
CUCTEMBbI C | BBIpa)XXEHMS, WCIIONIb3Ysl ~ TPUTOHOMETPUUYECKHE | KOHTPOJIbHBIX
IIPUMEHEHUEM (bopMyIIBI; pa0or;
rpaduyecKkux - CTpOUTH I'paUKU TPUTOHOMETPUUECKUX (PYHKUIMH | pe3yabTaT
IIPE/ICTaBIICHU, U Ha HUX WUTIOCTPUPOBATh CBOMCTBA (QyHKIIHIA; BBITIOJTHEHUS
CBOICTB GyHKIUH, | - TPUMEHSATh TIEOMETpPUYECKHE MpeoOpa3oBaHMs | BHEAYIUTOPHBIX
IIPOU3BOTHOM (coBur u neopMalyio) Npyu NOCTPOSHUN TPaPHKOB. CaMOCTOSITEIIbHBIX
JI. 5,8,10 - pewmatb TPUTOHOMETPUYECKHE ypaBHEHHsS C | paboT
M. 3,7,8 IIOMOILIBIO YUCIIOBOU OKPYKHOCTH;
[1Py 2 - pewmwlatb TPUTOHOMETPUYECKHE YPABHEHUA C
JIP 2,4,23,30 MOMOIIILI0 OCHOBHBIX METOJIOB;
- TPUMEHATH BBIIIE TEpeYUCIeHHbIE (OpMysbl pU
npeoOpa3oBaHUM BBIPKEHHH;
- TIPUMEHATh bopmyIibt npu peleHnn
TPUTOHOMETPUYECKNX YPAaBHEHUI U HEPABEHCTB
y22. Pemars | - pemars npocreiiire KOMOMHATOPHbBIE 3aa4u; YcTHBI onpoc;
IpocTeimme - HCHOJIB30BaTh (POPMYJIBI IEPECTAHOBKH U COYETAHUS | TECTUPOBAHUE,
KOMOHMHaTOpHbIE MIpH pelIeHNUH 3a]1ay; pe3ynbTar
3a/1a4u METO/IOM | - BBIYUCIATH KO3 uureHTs OnHoMa HproToHa, BBITIOJTHEHUS
nepebopa, a TaKKe C |- - UCHOJb30BaTh TpeyroybHUK [lackansnpu BHEAYJIUTOPHBIX
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HUCIIOJIB30BaHHUEM

U3BECTHBIX  (opmy,
TPEYroJbHUKA
Ilackamsi; BBIYHUCIATH
K02 PUITUEHTHI
ouanoma HerooToOHA TIO
bopmyne u c
HCIIOJIb30BaHUEM

TpeyronbHuka [lackais
JI.5,7,13

M. 1,5,8

[Py 2,3,5

JIP 2,4,23,30

pelIeHNH 3a1a4

CaMOCTOSITEITbHBIX
pabot

V23 .BBUCITIATE

- IPUMEHATH (POPMYIIBI KOMOMHATOPHUKH MTPH

YcTHBIN o1poc;

BEPOSTHOCTH COOBITUH | pelIeHuH 3a/1ay; TECTUPOBAHHUE,;
Ha OCHOBE IIOJCYETa | - IPUMEHSITH KIACCUYECKOE OIPEICIICHNE pe3ysbrar

qucia HCXO/I0B | BEPOSITHOCTH IIPU PELICHUH 33/1a4; BBINOJIHEHUS
(mpocreiilue ciyyau) | - BBIUUCISATH BEPOSITHOCTU COOBITUIM BHEAYJUTOPHBIX
JI.5,7,13 CaMOCTOSITEIBbHBIX
M. 1,58 pabot

[Py 2,3,5

JIP 2,4,23,30

V24. CoOTHOCUTD | - IPUMEHSTh AKCUOMBI INIAHUMETPUM U CTEPEOMETPUH | Y CTHBIN ompoc;
IIJIOCKHE IIpU pELICHUH 33/]a4; pe3ysbrar
reoMeTprUYecKue - IOKa3bIBaTh CJIEJICTBUS U3 aKCHOM CTEPEOMETPHUU. BBINOJIHEHUS
(GUrypsl 1 TpeXMEpHBIE | - YCTaHABIHMBATh B MPOCTPAHCTBE MAPAILICIBHOCTH | KOHTPOJIBHBIX
00BEKTHI C UX | OpsSIMBIX, NMPSMOH M IUIOCKOCTH, JBYX IIJIOCKOCTEH, | paboT;
ONMCAHUSAMH, UCIONIb3Ys NPHU3HAKM U OCHOBHBIE TEOPEMBI O | pe3yJbTaT
yepTeKamH, napajieNbHOCTH; BBITTOJIHEHUS
N300paXeHUSIMU; - [PUMEHATHh MPU3HAK NapauieIbHOCTU MPSIMOW M | BHEAYIUTOPHBIX
pasnuyartb U | TUNIOCKOCTH, IPU PEIICHUH 3a/1a4; CaMOCTOSITEIIbHBIX
aHAJIN3UPOBATh - [PUMEHSATh  NPU3HAK  MEPHEHAMKYISIPHOCTH | paboT

B3alMHOE OpsIMOM M IUIOCKOCTH,  TEOpeMy O  Tpex

pacnosoxxeHue QUryp | NeprneHguKyispax, IMpPU3HAK NEPIEeHIUKYISIPHOCTH

JI1.6,7,8

M. 24,58
[1Py 2

JIP 2,4,23,30

IUIOCKOCTEHN I BBIYMCIIEHHS YIJIOB U PAacCTOSHUM B
IIPOCTPAHCTBE;

- packKiaibIBaTh BEKTOP MO Oasucy;

- TIPOU3BOJUTH ONEPALUIO CIOKEHUS, BBIYUTAHUSA,
YMHOXEHHS BEKTOpA Ha YUCIIO.

CTPOUTH BEKTOP, 10 €ro KOOpAUHATAM;

- onepupoBath (OPMYJIaMU CIIOKEHHs, BBIYUTAHUS,
CKaJIIPHOTO IIPOU3BE/IEHUSI BEKTOPOB;

BBIUNCIIATH YIJIBI MEXKAY MPSIMBIMU U TUIOCKOCTSIMH;

- pemiath 3aJauyd MPHUMEHssl OCHOBHBIE CBOWMCTBAa U
(bopMyIIbI TE BpallleHus;

- HaXoAWUTh 00bEeM MpSAMOM NPU3MBI, MUPAMUJBL,
IPSIMOTO KpyroBOro IMJIMHAPA U KOHYCa, 11apa;

- HaxoJIWTh IUIOHIAJM TIOBEPXHOCTEH MPU3MBIL,
MMPaMM/IbI, IAJIMHAPA, KOHYCa U 11apa;

BBIUMCIATH W H300pakaTh OCHOBHBIE AJIEMEHTHI
IPSIMBIX PU3M, TApaJUIEIIEIHUIIEI0B,;

- CTPOUTHh MPOCTEHIINE CEYEeHUS MHOTOIPaHHUKOB
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YKa3aHHBIX
CEUYECHUN

BBIIIC, BbIYUCIIATH IIJIOaAM  3THX

V25. N3o00paxkarh | - IPUMEHATh aKCHOMBI INTAHUMETPUU U CTEPEOMETPHH | Y CTHBIN OIpOC;
reOMETPUUECKUE IIPY pELICHNH 33/]a4; pe3ysbTar
burypsl u Te€Ja, | - J0KAa3bIBaTh CJIEICTBUS U3 AaKCUOM CTEPEOMETPHH. BBIITOJIHECHUS
BBIIIOJHATh YEPTEX 110 | - YCTAHABIMBATh B NPOCTPAHCTBE MAPAIIEIBHOCTh | KOHTPOJIBbHBIX
YCJIOBHIO 33/1a4u OpsIMBIX, MPSAMOM W IUIOCKOCTH, ABYX IUIOCKOCTEH, | paboT;
JI. 6,7,8 UCIIONB3Ysl IIPU3HAKA M OCHOBHBIE TEOPEMBI O | PE3yJbTaT
M. 2,4,5,8 MapajieIbHOCTH; BBIITOJIHCHUS
[Py 2 - NPUMEHATH NPU3HAK NAPALICIBHOCTH IIPSIMOM MU | BHEAYAUTOPHBIX
JIP 2,4,23,30 IJIOCKOCTH, MPU PELICHUH 3a]1a4; CaMOCTOSITEILHBIX

IPUMEHSATH MPU3HAK MEPIIEHANKYISIPHOCTH MPSAMON U | paboT

IIJIOCKOCTH, TEOPEMY O TPEX NEPHEHANKYIIAPAX,

IPU3HAK EPIEHAUKYIIPHOCTHU IUIOCKOCTEN IS

BBIYMCIIEHUS YTJIOB U PACCTOSIHUM B IPOCTPAHCTBE;

- packiaJpIBaTh BEKTOp MO Oa3ucy;

- MPOU3BOJUTH OIEPALHUI0 CJIOKEHHUS, BBIYUTAHUS,

YMHOXEHHS BEKTOpa Ha YUCIIO.

CTPOUTH BEKTOP, [10 €r0 KOOPAUHATAM;

- omepupoBath (OPMYITaMU CIIOKEHHS, BBIYUTAHUS,

CKJIIPHOTO ITPOU3BEICHUS BEKTOPOB;

BBIUUCIIATH YIJIbI MEXKIY MPSIMBIMU U TUIOCKOCTSIMH;

- pewmaTh 3aJayd NPUMEHSs OCHOBHBIE CBOWMCTBA M

(GbopMyJIbI TE BpalllCHHUS;

- HAaXOAWUTh O0BEM MPSMON NPU3MBI, MUPAMUIBI,

IIPSIMOrO KPYyroBOro LIMJIMHAPA U KOHYCa, 11apa;

- HaxOJMTb IUIOLIAU TOBEPXHOCTEN MPU3MBI,

MUpPaMU/Ibl, HIUJIMHAPA, KOHYCa U 11apa;

BBIUUCIIATE M HM300paXkaTb OCHOBHBIE 3JIEMEHTHI

IPSIMBIX PU3M, TapaJUIeICHUIIE/I0B,;

- CTPOUTH MPOCTEHIINE CEYEHHUS MHOTOTPAHHUKOB

YKa3aHHbIX BBIIIE, BBIYUCIATH IUIOMIAJU  3THUX

CEYCHU N
¥26. Pematp - IPUMEHATh aKCUOMBI IIJIJAHUMETPUU U CTEPEOMETPUN | Y CTHBIN OIIPOC;
reOMETPUUECKHE IIPY PELICHNN 33/]a4; pe3ysbTar
3aJ1a4uM, OMUPAsCh Ha - IOKa3bIBaTh CIEACTBUS U3 aKCUOM CTEPEOMETPHUH. BBITIOJTHEHUSI
U3Y4YECHHBIE CBOMCTBA - YCTaHaBIMBAaThb B NPOCTPAHCTBE IAPAJJICIBHOCTh | KOHTPOJIBHBIX
IUTAHUMETPUYECKUX U | IPSAMBIX, HPSIMOM M IUIOCKOCTH, JBYX IIJIOCKOCTEH, | paloT;
CTEPEOMETPUYECKUX UCIIONIb3Ysl NPU3HAKM U OCHOBHBIE TEOPEMBI O | pE3yJIbTaT
¢buryp 1 OTHOIIEHUH napasjieIbHOCTH; BBITIOJTHEHUSI
MEX1y HUMH, - [PUMEHATH NMPU3HAK NApaUIEIbHOCTH MPSIMOW M | BHEAYIUTOPHBIX
MIPUMEHSIS IJIOCKOCTH, MPH PEICHUH 33]1a4; CaMOCTOSITENTbHBIX
anreOpandeckuii u OPUMEHSATH MPU3HAK MEPIEHAUKYIIPHOCTH NMPSMON U | paboT
TPUTOHOMETPUYECKHUH | MJIIOCKOCTH, TEOPEMY O TpeX MepHeHAUKYIAPaAX,
anmnapar IIPU3HAK NEPIEHAUKYIIPHOCTU IUIOCKOCTEN IS
JI. 6,7,8 BBIYHMCIIEHUS YTJIOB U PACCTOSIHUM B IIPOCTPAHCTBE;
M. 2,4,5.8 - pacKJIaAbIBaTh BEKTOP MO Oa3ucy;
[1Py 2 - IPOU3BOIUTH OIEPALUIO CIIOKEHUSA, BBIYMTAHUS,
JIP 2,4,23,30 YMHOKEHHS BEKTOpA Ha YUCIIO.

CTPOUTH BEKTOP, 10 €ro KOOpAUHATAM;

- onepupoBaTh (OPMYJIaMU CIIOKEHHs, BBIYUTAHUS,

CKaJIIPHOT'O IMPOU3BCACHUA BEKTOPOB,
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BBIYUCIIATH YIJIbI MEXAY MPSIMBIMU U TIIOCKOCTSIMU;
- pemaTL 3aJaun HpI/IMeHSISI OCHOBHBIC CBOﬁCTBa nu
(hopMyJIBI TS BpAIICHHUS;

- HaxoIWTb OOBEM MPSAMOW MPU3MBI, MHUPAMHUIH,
MPSMOTr0 KPyroBOro IUJIMHJIPA U KOHYCA, 11apa;

- HaXOJIHUTH ILIOIIaau HOBerHOCTefI HpI/ISMBI,
MUPAMUIBI, IUIMHPA, KOHYCA U 11apa;

BBIYUCIIATh H I/I306pa)KaTL OCHOBHBIC DJJICMCHTHI
NPSAMBIX MPU3M, TApALICICTUIIEIOB;

- CTpOI/ITb HpOCTCﬁH.IHG CCUCHUA MHOFOI‘paHHI/IKOB
YKa3aHHBIX BBIIIE, BBIYUCIATH IUIOMAAUM  ATHUX
CCUueHUM

Y27. IlIpoBoauTh
JIOKa3aTeIbHBIC
paccyxaeHus pu
pelieHnu 3aaad,
JIOKA3bIBATH OCHOBHEIE
TEOpEeMBI Kypca

JI. 6,7,8

M. 24,58

[1Py 2

JIP 2,4,23,30

- IPUMEHSATH AKCHOMBI IIJITAHUMETPUU U CTEPEOMETPUU
IIPY pELICHNH 33/]a4;

- IOKa3bIBaTh CIEACTBHS U3 AKCUOM CTEPEOMETPUHU.

- YCTaHaBJIMBaTh B IPOCTPAHCTBE MAPAJIEIbHOCTh
IPSIMBIX, HNPSAMOM M IUIOCKOCTH, IBYX IUIOCKOCTEH,
UCIOJb3Yysd NpPU3HAKM U OCHOBHBIE TEOPEMBI O
[apalIeIbHOCTH;

- [PUMEHATHh MPU3HAK NApauIeIbHOCTU MPSIMOU U
IUIOCKOCTH, NP PELICHUN 3a/]a4;

- NPHUMEHATH IIPU3HAK MEPIEHIUKYISIPHOCTH
OpsIMOM M IUIOCKOCTH,  TEOpeMy O  Tpex
NEPHEHAUKYISIPAX, IPU3HAK NEPHEHIUKYISIPHOCTH

IJIOCKOCTEHN JUIsl BBIYMCIIEHUS YIJIOB M PACCTOSIHUM B
MIPOCTPAHCTBE;

packiIabIBaTh BEKTOP MO Oa3ucy;

- HpOI/ISBOI[I/ITB onepaumo CJIOKCHHS, BBIUMTAHUA,
YMHOKE€HHS BEKTOpa Ha YUCIIO.

CTPOUTH BEKTOP, I10 €0 KOOpAUHATAM,

- omepupoBath (HopMynamMH CIOXKEHHS, BBIYMTAHUSA,
CKaJISIPHOTO MPOU3BEJCHUS BEKTOPOB;

BBIYMCIIATH YIVIbl MEXKAY NPSIMBIMU U IIIOCKOCTSIMU;

- pemaTI) 3aga4n HpI/IMeHSISI OCHOBHBIC CBOfICTBa nu
dbopMyITbI TE BpalleHHS;

- HAaXOAUTh O0bEeM MPSMON MPU3MBI, MUPAMUIBI,
MPSMOTO KPyrOBOr0O UMJIMH/IPA U KOHYCA, [1apa;

- HaxoAuTh IUIOIIAAM TIOBEPXHOCTEU IPU3MBI,
MUpaMUIbl, HHINHAPA, KOHYCa U 11apa;

BBIUUCIATH W M300paKaTh OCHOBHBIE AJIEMEHTHI
MPSAMBIX MPU3M, TApALICIICTTUIEIO0B;

- CTPOUTH IPOCTEUIIHE CEUYEHUS MHOTOIPAHHUKOB
yKa3aHHBIX BBIIIIC, BBIYUCIISATH mromaau 3TUX
ceueHui

YcTHbIi onpoc;
pe3ysbTar
BBITIOJTHEHUS
KOHTPOJIBHBIX
pabor;

pe3ynbrar
BBITIOJTHEHUS
BHEAYIUTOPHBIX
CaMOCTOSITENTbHBIX
pabot

V28. Beruucusarb
JIMHEHHBIC PJIEMEHTHI U
yTJIbI B
MIPOCTPAHCTBEHHBIX
KOH(UTypanmsx,
00BEMEI U IIJIOIIALN
IIOBEPXHOCTEU
MTPOCTPAHCTBEHHBIX

- packiaibIBaTh BEKTOP MO Oa3ucy;

- TIPOU3BOJUTH ONEPAIUIO CJIOKEHUS, BBIYUTAHUSA,
YMHOKEHUS BEKTOpPA Ha YUCJIO;

- CTPOUTH BEKTOP, IO €0 KOOpJMHATAM;

- onepupoBath (OPMYJIaMU CIIOKEHHs, BBIYUTAHUS,
CKaJIIPHOTO IIPOU3BE/IEHUSI BEKTOPOB;

BBIYUCIIATH YIIIbI MEXY IPSIMBIMU U TNIOCKOCTSIMU;

- pemiath 3aJauyd MPHMEHssl OCHOBHBIE CBOWMCTBA U

Y CTHBIN 01Ipoc;
pe3yJnbTar
BBITIOJTHEHU S
KOHTPOJIbHBIX
pabor;
pe3yJnbTar
BBITIOJTHEHUS
BHEAYIUTOPHBIX
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TeJl U UX NPOCTEUIIINX
KOMOWHAIUH

JI.6,7,8

M. 2,4,5,8

[Py 2

JIP 2,4,23,30

(GhOopMYJIBI TEJT BpAIICHHUS;

- HaxoWThb OOBEM MPSAMOW MPU3MBI, MHUPAMHUIH,
IPSIMOTO KPYroBOTO LIMIUMHAPA U KOHYCa, 11apa;

- HaXOoJIUTh ILJIOIIadn HOBerHOCTeﬁ IIPpU3MBI,
MUPaMUJIbI, HIUTUHAPA, KOHYCa U 11apa;

BBIUUCIIATh U I/I306pa)KaTB OCHOBHBIC JJICMCHTHI
MPSIMBIX PU3M, TapaJuIeIIeHIIe /0B,

- CTPOUTH HpOCTCﬁIHPIC CCUCHUA MHOI'OI'PAHHHUKOB
YKa3aHHBIX BbIIIE, BBIYUCIATH IUIOMIAA  ITHUX
CEYCHHI

CaMOCTOSITEITbHBIX
pabot

V29. IIpuMeHsTh
KOOpPJMHATHO-
BEKTOPHBIN METOJ JIJIsl
BBIYMCIICHUS
OTHOIIICHHUH,
pPacCTOSIHUM U YIJIOB
JI.6,7,8

M. 2,4,5,8

[Py 2

JIP 2,4,23,30

- pacKJIaJpIBaTh BEKTOP 1O 0a3ucy;

- HpOI/I3BOI[I/ITB onepaumo CJIOKCHH, BBIYMTAHUA,
YMHOKEHHS BEKTOpa Ha YHUCIIO.

CTPOUTH BEKTOP, MO €r0 KOOPAUHATAM;

- omepupoBath (HopMynamMH CIOXKEHHS, BBIYMTAHUSA,
CKQJISIPHOTO MPOU3BEJCHUS BEKTOPOB;

BBIYHCIIATH YIJIBI MEXAY MPSMBIMU U IIOCKOCTSIMU;

- pemaTL 3aga4dn HpI/IMeHﬂﬂ OCHOBHBIC CBOﬁCTBa nu
(dbopMyIbI TE BpalleHHUS;

- HaxOIWTh OOBEM TPSMOW MPU3MBI, MHPAMHUIH,
MPSIMOTO KPYrOBOI'O LMJIMHIpPA U KOHYCA, 111apa;

- HAaXOIHUTH ILIOIIaau HOBerHOCTeﬁ HpI/I3MI)I,
MMpaMuUbl, HUJIMHIPA, KOHYCA U 11apa;

BBIYUCIIATH H I/1306pa)KaTI> OCHOBHBIC DJJICMCHTHEI
MPSAMBIX MPU3M, TApaLICIICTUIIEIOB;

- CTpOI/ITB HpOCTCﬁHIPIC CCUCHUS MHOFOI‘paHHI/IKOB
YKa3aHHBIX BbIIIE, BBIUKCIATH IUIOIAAM  ATHX
CeueHn

VYcTHbIi onpoc;
pe3ysbTar
BBITIOJTHEHUS
KOHTPOJIBHBIX
pabor;

pe3ysbrar
BBITIOJTHEHUS
BHEAYIUTOPHBIX
CaMOCTOSITENTbHBIX
pabot

¥30. Ctpouts ceueHus

- packiaibIBaTh BEKTOP MO Oasucy;

YCTHBIN 01Ipoc;

MHOTOTPaHHUKOB U - TIPOU3BOJUTH OMNEPALUIO CII0KEHUS, BBIYUTAHMS, | pe3ybTaT
n300pakaTh CEYECHUs YMHOKEHUS BEKTOpPA Ha YUCJIO; BBITIOJTHEHUS
TEJ BpaleHUS - CTPOUTH BEKTOP, MO €r0 KOOPJMHATAM; KOHTPOJIbHBIX
JI. 6,7,8 - onepupoBath (OPMYIaMU CIOKEHHs, BBIYUTAHUSA, | paboOT;
M. 2,4,5,8 CKQJIIPHOTO ITPOU3BEICHUS BEKTOPOB; pe3ynbTaT
[1Py 2 BBIUNCIIATH YIJIBI MEKIY MPSMBIMU U TUIOCKOCTSIMY; BBITIOJTHEHUS
JIP 2,4,23,30 - pemath 3aJauyd MPUMEHsS OCHOBHBIE CBOMCTBA U | BHEAYAUTOPHBIX

(bopMyIIbI TE BpallleHus; CaMOCTOSITEIIbHBIX

- HaXoAWTh 00bEM MpsAMOM NPU3MBI, MUPAMUJBL, | padbOT

IIPSIMOTO KpyroBOr0 IMJIMHAPA U KOHYCa, 11apa;

- HAXOJUTh IUIOIIAIU TOBEPXHOCTEN MPU3MBI,

NUpaMUIbl, IWIMHAPA, KOHYCa U 11apa;

- BBIUHCIATH U HM300pakaTb OCHOBHBIE 3JIEMEHTHI

IPSIMBIX PU3M, TApaJUIEIEIUIIEI0B,;

- CTPOUTH MPOCTEHIINE CEYEeHUS MHOTOIPaHHUKOB

YKa3aHHBIX BBIIIE, BBIYUCIATH IUIOMIAJU  3THUX

CEYCHUN
3HaTh:
31. 3naueHue - aKCHUOMBI CTEPEOMETPHUH; YcTHBII onpoc;
MaTeMaTHYECKON - CJIECTBUS U3 aKCHOM CTEPEOMETPHH; pe3ysbTar
HayKH JUIsl peLIeHHst - aKCHOMBI IUTAHUMETPHH; BBITIOJTHEHUSI
3a/1a4, BOBHUKAIOIIMX B | - B3alMMHOE pACIOJOXKEHUE TMPSAMBIX, NPAMONH M | KOHTPOJIBHBIX
TEOPHUH U NPAKTHUKE; IUIOCKOCTH, JIBYX IUIOCKOCTEH B IPOCTPAHCTBE; palor;

51




HMIUPOTY U
OrpaHUYCHHOCTD
HNPUMEHCHUSI
MaTEMATHYCCKHUX
METO/IOB K aHAIU3Y U
HCCIIE/I0BAaHHIO
HPOLIECCOB U SIBJICHUI
B IIPUPOJIE U O0ILECTBE

- OCHOBHBIE TEOPEMBI O MaPAIEIHHOCTU NPIMON U
MJIOCKOCTH, MapaJijIeIbHOCTH JABYX IJIOCKOCTEH;
- CBOMCTBa MapajljIeIbHOTO MPOEKTUPOBAHUS U

UX TpUMEHEHHEe [uid u300paxeHus ¢uUryp B
CTEpEOMETPUN;
OCHOBHBIEC  TIOHATHS  CTEPEOMETPHUM;  AKCHOMBI

CTEPEOMETPHUU U CIICACTBUS U3 HUX;

- B3aUMHOE€ pAaCIOJIOKEHHE TMPAMBIX, MPSIMON H
IJIOCKOCTH, JIBYX IIOCKOCTEH B MPOCTPAHCTBE;

- OCHOBHBIE TEOPEMBl O MEPIEHAUKYISIPHOCTH
OpsIMOM U TUIOCKOCTH, MEPHEHANKYISIPHOCTH ABYX
IUIOCKOCTEH;

- TOHSATHE YIia MEXIy MNPSAMBIMH, YIia MEXIy
NpsIMOM M TUIOCKOCTBIO, JBYI'PAHHOIO yIja, yria
MEXy TIIOCKOCTSIMU;

- OCHOBHBIE TEOPEMBI
OpsMO W TUIOCKOCTH,
IIOCKOCTEH;

- TIOHSTHE BEKTOpa, MPABUJIO MapaJlieIenuIe 1a;

- CBOHCTBa KOMIUJIAaHAPHBIX M  KOJUIMHEAPHBIX
BEKTOPOB;

- NpSAMOYToJibHAs CUCTEMa KOOPAHMHAT;

- KOOpJMHATHI BEKTOPA;

- CKaJIIpHOE NMPOU3BEICHUE BEKTOPOB;

- TeJla BpaIllCHHUS;

- CBOMCTBA TeJ BpaIlCHUS;

- ToHATHE O00beMa © IUIOIIAJU TOBEPXHOCTH
r€OMETPHUUECKOTO TeNa;

- (bopMynbl ISt BRIUMCIIEHUS OOBEMOB M ILIONIAICH
MOBEPXHOCTEN T€OMETPUUYECKUX TEJl. EPEUNCIEHHBIX
B COZIEpKaHUU Y4eOHOTO MaTepuaa;

- TIOHSATHE MHOTOTPAaHHHUKA, €ro IOBEPXHOCTH,
MOHSTHE MTPABUJIBHOTO MHOTOTPAHHUKA;

- OIpeAelieHWe MPHU3MBbl, MNapajulefenuneaa, BHUJIbI
IPU3M;

- CBOICTBa NPU3M U NapalIeICIUIEI0B

0 MEpHEHIUKYIIPHOCTH
MEePIEHIUKYIIAPHOCTH

pe3yibTar
BBITIOJTHEHHUSI
BHEAYJUTOPHBIX
CaMOCTOSITEITbHBIX
pabor

32. 3naueHue
MPaKTUKU U BOIPOCOB,
BO3HHUKAIOIINX B CAMOM
MaTeMaTHKe JIJIs
¢dbopMupoBaHUs U
pa3BUTHUs
MaTeMaTHUeCKON

HayK{

aKCHOMBI CTEPEOMETPUH;
CIIECTBUS U3 AKCHOM CTEPEOMETPHY;

- aKCHOMBI IUTAHUMETPHH;

- B3aUMHOE€ pAaclOJOKEHUE MPSAMBIX, NPSIMOH U
IUIOCKOCTH, JIBYX IUIOCKOCTEH B IIPOCTPAHCTBE;

- OCHOBHBIE TEOPEMBI O MAPALIEIBHOCTH NPIMON U
IUIOCKOCTH, MapaJIJIEIbHOCTH JIBYX IJIOCKOCTEH;

- CBOMCTBa MapajljIeIbBHOTO NPOEKTUPOBAHUSA U

UX T[pUMEHEeHHe i u300paxkeHus ¢uryp B
CTEPEOMETPUN;
OCHOBHBIE€  TIOHSITUSL  CTEPEOMETPUHU;  AKCUOMBI

CTEPEOMETPUH U CIEACTBUSA U3 HUX;

- B3aHMHOE€ pAaCIIOJIOKEHHE TMPSAMBIX, NPSIMON H
IIJIOCKOCTH, ABYX IIJIOCKOCTEN B IIPOCTPAHCTBE;

- OCHOBHBIE TEOPEMBI O MNEPIEHANKYISIPHOCTH
IpPSIMOM M IUIOCKOCTH, NEPHEHAUKYISPHOCTH IBYX

YcTHBIN onpoc;
pe3yibTar
BBIITOJIHECHU L
KOHTPOJIbHBIX
pabor;

pe3yiabTar
BBIITOJIHEHU I
BHEAYJAMTOPHBIX
CaMOCTOATECIIBHBIX
pabot
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IUIOCKOCTEH;

- TMOHATHE YIJIa MEXAY MPSMBIMHU, yria MExXAy
OpsIMOM M TUIOCKOCTBIO, JIBYTPAHHOTO yIJya, yria
MEXY IIOCKOCTAMM;

- OCHOBHBIE TEOPEMBI
OpsAMOM MU IUIOCKOCTH,
IUIOCKOCTEH;

- TIOHSTHE BEKTOpa, MPaBUJIO MapaJlieIenuIe/1a;

- CBOHCTBa KOMIUIAaHapHBIX M  KOJUIMHEAPHBIX
BEKTOPOB;

- [pSAMOYToJibHAs CUCTEMa KOOPAMHAT;

- KOOpJHMHATHI BEKTOPA;

- CKaJIApHOE NMPOU3BE/ICHUE BEKTOPOB;

- TeJla BpaIlleHHUs;

- CBOMCTBA TeJ BpaIlCHUS;

- TOoHATHE oO00beMa © IUIOMIAJU IOBEPXHOCTH
reOMeTPUYECKOro Tena;

- (bopMynbl ISt BRIUMCIIEHUS OOBEMOB M ILIOIIAICH
MOBEPXHOCTEH T€OMETPUUECKHUX TEJI. MePEUNCICHHBIX
B COJIEp’KaHUU y4eOHOTro MaTepuana;

- TIOHSATHE MHOTOTPAaHHHUKA, €ro IOBEPXHOCTH,
MOHSTHE NMPAaBUILHOTO MHOTOTPAHHUKA;

- OIlpejelieHue TPHU3MBbI, MNapajuiefienuneaa, BHJIbI
pU3M;

- CBOICTBA MPU3M U NapaJlICICIUIICIOB

0 MEpIEHIUKYIIPHOCTH
NEPIEHUKYIIPHOCTH

33. Uneu pacuupenus

- TCOMCTpHUYCCKAad HHTCPHIPCTAlUA KOMIIJICKCHBIX

YcTHBIN o1poc;

YHCIJIOBBIX MHOYKECTB YHCell; pe3yJbTar
KaK crocoba - JIeHCTBUTENIbHAas M MHHMas 4YacTh, MOJAYJIb U | BBIIOJHEHUS
IIOCTPOECHHSI HOBOTO apryMeHT KOMIUIEKCHOT'O YHCIIa; KOHTPOJIbHBIX
MaTeMaTH4eCKOro - anreOpanueckas U TpUTOHOMeTpuueckas (opMbl | padoT;
anmapara s pelIeHUs | 3allMCH KOMIUIEKCHBIX YUCEIL; pe3ynbTar
MPaKTUYECKHX 337]a4 U | -  apu(pMEeTHYECKHe IEHCTBUS HaJl KOMIUIEKCHBIMH | BBITOJTHEHUS
BHYTPEHHUX 3a/1a4 YHCIaMU B Pa3HbIX (opMax 3amKcH; BHEAYIUTOPHBIX
MaTeMaTUKU - KOMIUJIEKCHO CONPSKEHHBIE YKCIia CaMOCTOSITENTbHBIX
pabot
35. Bo3aMoxHOCTH - aKCHUOMBI CTEPEOMETPHUH; YcTHBIN onpoc;
TEOMETPUH IS - CJIECTBUS U3 aKCHOM CTEPEOMETPHY; pe3ysbTar
OIMCaHUs CBOMCTB - aKCHOMBI IUTAHUMETPHH; BBITIOJTHEHUSI
pEaIbHBIX IPEIMETOB | - B3aUMHOE PAcCIOJOKEHHUE TPAMBIX, NPSIMOW U | KOHTPOJIBbHBIX
1 UX B3aUMHOI'O IUIOCKOCTH, JIBYX IUIOCKOCTEH B IIPOCTPAHCTBE; palor;
pacnoaokeHus - OCHOBHBIE TEOPEMBI O MAPAJIEIBHOCTH NMPSMON U | Pe3yJabTaT
IUIOCKOCTH, MapaJIJIEIbHOCTH JIBYX IJIOCKOCTEH; BBITIOJTHEHUSI
- CBOMCTBa MapajlIeIbHOTO NPOEKTUPOBAHUS U | BHEAYAUTOPHBIX
UX T[pUMEHEHHe Mg Uu300paxkeHuss (QUryp B | CAMOCTOSITENIBHBIX
CTEpEOMETPUH; pabot
OCHOBHBIE€  TIOHSITUSL  CTEPEOMETPUHU;  AKCUOMBI

CTEPEOMETPHUH U CIIEICTBUS U3 HUX;
- B3aHMHOE€ pAaCIIOJIOKEHHE TMPSAMBIX, MPSIMON H
IJIOCKOCTH, ABYX IUIOCKOCTEN B POCTPAHCTBE;

- OCHOBHBIC TCOPCMBI 0 NEPNCHANKYIAPHOCTU
NpsSAMOM M TUUIOCKOCTH, IEPIEHAUKYIIPHOCTH JBYX
IUIOCKOCTEH;
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- TOHATHE YyIVIa MEXIy MpSIMBIMH, yIJIa MEXIY
IpsMOM M IUIOCKOCTBIO, IBYIPAHHOIO YIUIA, YIJIA
MEX]y IUIOCKOCTSAMU;

- OCHOBHLIC TCOPCMbI O MNCPHICHAUKYIAPHOCTU
OpsAMOil M IUIOCKOCTH,  NEPHEeHAUKYISIPHOCTH
IUIOCKOCTEH;

- IIOHATHE BEKTOpa, IPABUJIO MapaJuIeIenuIea;

- CBOMCTBA KOMILIaHAPHBIX n KOJUIMHCAPHBIX
BEKTOPOB;

- IIpAMOYTroOJIbHas CUCTEMa KOOpAHUHAT;

- KOOpAMHAThI BEKTOPA,;

- CKaJIIpHOE NPOU3BE/ICHUE BEKTOPOB;

- TeJIa BpallleHUs;

- CBOMCTBA TeJ BPAllCHUS;

- TMOHATHE o00beMa U IUIOL[aJUd IOBEPXHOCTH
reOMETPUYECKOT0 TENA;

- (¢opMyJbl A BBIYMCICHUS O0BEMOB M IUIOIIAJCH
HOBCpXHOCTeﬁ FrCOMECTPHUUCCKHUX TCII. ICPCUNCICHHBIX
B COJZICp)KaHUU Y4eOHOTO MaTepHaa;

- IIOHATHE MHOIOIPAaHHUKA, €ro IMOBEPXHOCTH,
IMOHATUC MMPABUIJIIBHOI'O MHOT'OI'paHHHKA,

- OIpelesieHHe NpPU3MBbl, Napajulesenunesna, BUIbI
IpU3M;

- CBOICTBa IPU3M U NapajuielenuneoB

36. YHuBepcaabHbIi
XapakTep 3aKOHOB
JIOTUKHU
MaTeMaTUYECKUX
pacCcyXIeHMM, UX
MPUMEHUMOCTD B
Pa3IUYHBIX 00JACTIX
YEJI0BEYECKOU
JEATEIbHOCTH

- aKCHOMBI CTEPEOMETPUH;

- CIIEJICTBUS U3 aKCUOM CTEPEOMETPUHU;

- aKCHOMBI IJITaHUMETPHH,

- B3aHMHOE€ pACIOJIOKECHHE IMPAMBIX, NPSIMOU H
IJIOCKOCTH, ABYX IUIOCKOCTEN B IIPOCTPAHCTBE;

- OCHOBHBIE€ TEOPEMBI O MAPAJUIETBHOCTH MPSIMON U
IJIOCKOCTH, NIAPAJUIENbHOCTH JIBYX IUIOCKOCTEN;

- CBOWCTBA MAPAJIIEIBHOTO MPOCKTUPOBAHUS U
UX TpUMEHeHHe s u3zo0paxkenus ¢uryp B
CTEPEOMETPHUH;

OCHOBHBIE  TIOHATHS  CTEPEOMETPUHU;  AKCHOMBI
CTEPEOMETPHUH U CIIEICTBUS U3 HUX;

- B3aHMHOE€ pACIIOJIOKEHHE IMPSAMBIX, NPSIMOU H
IJIOCKOCTH, ABYX IUIOCKOCTEN B IIPOCTPAHCTBE;

- OCHOBHBIC TCOPCMBI 0 NEPNCHANKYIAPHOCTU
NpAMOM M TUIIOCKOCTH, IEPIEHAUKYIIPHOCTH JBYX
IUIOCKOCTEH;

-  TOHATHE Yyrja MEXAY NPSAMBIMH, YIja MEXIY
NpsAMOM M TUIOCKOCTBIO, JIBYTPAHHOIO yIJIa, yria
MEXKy TIJIOCKOCTSIMU;

- OCHOBHBIEC TCOPEMBI O TMEPINCHAUKYIAPHOCTU
NpsAMOM U IUIOCKOCTH,  NEPHEHIUKYISIPHOCTH
IUIOCKOCTEH;

- IIOHATHE BEKTOPA, IPABUJIO MapalIeIICIUIIE1a;

- CBOWCTBA KOMILTaHaPHBIX 158 KOJINIMHCAPHBIX
BEKTOPOB;

- IpsAMOYTOJIbHasA CUCTEMA KOOPAWHAT,

- KOOpPAMHATHI BEKTOPA;

YcTHBIN OIIpoc;
pe3ynbTar
BBIITOJIHEHUS
KOHTPOJIBHBIX
pa0or;

pe3ynbTar
BBITTOJIHEHUS
BHEAYTUTOPHBIX
CaMOCTOATENIbHBIX
pabot
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- CKaJsSIpHOE MPOM3BEICHHE BEKTOPOB;

- TeJla BpaILCHHUS;

- CBOICTBA TeJI BpalllCHHUS,

- TOHATHE O00beMa M IUIOU[AJUd IOBEPXHOCTH
Te€OMETPUIECKOTO Tea;

- (hopMysBl A1 BBIYUCICHUS O0OBEMOB U ILIONIAACH
MOBEPXHOCTEH F€OMETPUYCCKHX TEJI. MEPEUNCICHHBIX
B COJICp)KaHUU Y4eOHOT0 MaTepuaa;

- TIOHATHE MHOTOIPaHHHKA, €ro IOBEPXHOCTH,
MOHATHE MPABUIBHOTO MHOTOTPaHHUKA;

- OmNpeleNieHHe MNPU3MBI, TapajulesenuIe1a, BUIbI
pU3M;

- CBOWCTBa MPU3M U NapaJuICIICIUIEI0B

5. HEPEYEHb UCIIOJIB3YEMbIX METOJOB OBYUYEHUSA
5.1 IMaccuBHBIC: JIEKIUH (TEOPETUUCCKUE 3aHATHS), OSCEIbI, OMPOCHI.

5.2 AKTUBHBIEC U UHTEPAKTUBHBIE: KEHC — CTaAUU, OpEHH-PUHT.
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