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1. TACITIOPT PABOYEM INPOT'PAMMBI YYEFHOM JIUCITUTIIMHBI
OY .04 MATEMATHUKA

1.1. O6aacte npumMeHeHus padoyeii NPOrpaMmsbl

Pabouas mporpamma yueOHoi mucrurinael OV J[.04 Marematnka sBJIIeTCS 4acThIO MPOTPaMMBbI
cpenHero (MmoiaHoro) obuero odpaszoBanus 1o cneruanbHocTsM CIIO:

08.02.10 CTpouTenbCTBO KENEZHBIX JOPOT, IYTh U IIYTEBOE X035IICTBO

11.02.06 TexHuyeckast dKCIUTyaTalysi TPAHCHOPTHOTO PaJMO3JIEKTPOHHOTO 00OpyAOoBaHUS (IO
BUJIaM TPAHCIIOPTA).

Pabouas nporpamma OV/l. 04 Marematuka MOXKeT OBITh MCIOJB30BaHA B MpodeccroHAIbHON
MOJITOTOBKE, MEPETIOATOTOBKE U MOBBIIICHUH KBATU(PUKAIIMHN paboUYHX MO Ipodeccusim:

14668 MonTep nytu;

18401 Curnanucr.

19890 DnekTpoMOHTEp 1O 0OCTY)KMBAHUIO U PEMOHTY YCTPOMCTB CBS3H.

1.2.  Mecro yuyeoHoii ucuumiauibl B cTpykType OIIOII-IIIICC3:

B yueOnbix manax OIIOII-TITICC3 yuyebnasa puciumuinaa OV J[.04 MaTtematuka BXOJUT B COCTaB
o0mmx o0I11e00pa3oBaTeNbHBIX YU€OHBIX JUCHUIUIMH, (GOPMUPYEMBIX M3 00S3aTEIbHBIX MPEAMETHBIX
obmacteit ®I'OC cpennero obmero obpazoBanus, it crenuansHocTeit CIIO. C yuérom mpoduis
OCBaMBAaE€MOM CIENHUATBLHOCTU (TEXHUUECKU) TaHHAs JTUCIUIUIMHA U3y4aeTcsl yriayoleHHO, pealn3yercs
Ha | kypce.

1.3. Heau u 3agayu y4eOHOH AMCUMIUIMHBI — TPeOOBaHUSI K Ppe3yJIbTaTaM OCBOEHHUS
y4eOHOil TMCUNTIIMHBI:

N3yuenne maTeMaTuk Ha MpO(UILHOM YPOBHE CPEIHETO (ITOJTHOT0) 00IIero 00pa3oBaHuUs

HAIPAaBJIEHO HA JOCTUKEHHE CIENYIOIIMNX LEJIEH:

- (opmupoBaHue mnpeacTaBIeHUN 00 HAEIX M METOJaX MaTeMaTUKH, O MaTeMaTHUKe Kak
YHHUBEPCAILHOM SI3bIKE HAYKH, CPEACTBE MOJCIMPOBAHMS SBJICHHA U TIPOLIECCOB;

- OBIIQJICHHE SI3BIKOM MaTEeMAaTUKHU B YCTHOW M MUCbMEHHOHN (hopMe, MaTeMaTHYeCKHUMH 3HAaHUSIMU
U yMCHHUSMH, HEOOXOAMUMBIMU JUIS W3YYCHHS IIKOJBHBIX ©CTECTBCHHOHAYYHBIX JIWCIIMILINH,
MIPOJOIKEHHSI 00pa30BaHuUsl U OCBOSHUS M30PaHHOM CIIEUATBHOCTH Ha COBPEMEHHOM YPOBHE;

- pa3BUTHE JIOTUYECKOTO MBIIUICHHUS, AITOPUTMHYECKONH KYIBTYpPBl, HPOCTPAHCTBEHHOTO
BOOOpaXeHUs, MATEMaTHYECKOI'0 MBILIUIEHUS] U MHTYUIUH, TBOPUYECKHX CHOCOOHOCTEH, HEOOXOAUMBIX
IUISL TIPOJIOJDKEHUST 00pa30BaHUs M IS CAMOCTOSITETIHHON JIEATENIbHOCTH B 0OJIACTH MAaTeMaTHKH U ee
NpUIIOKEeHUH B Oynyiei npodeccuoHalbHON AEATENbHOCTH;

- BOCIHTaHUE CPEICTBAMH MAaTEMAaTUKH KYJIbTYphl JMYHOCTH 4Yepe3 3HAKOMCTBO C HCTOPHUEH
pa3BUTHS MAaTEMAaTHKH, SBOJIOIMEH MaTeMaTHUYeCKUX HJIeH; MOHUMaHUs 3HAYMMOCTH MAaTeMaTUKH IS
HAYYHO-TEXHHUYECKOTO Tporpecca.

Pe3ynbrarel ocBoOeHHS Y4eOHOM TUCITUTUTMHBI

B pesynbrare u3ydeHnss MaTeMaTHKH Ha IPOQIIIEHOM YPOBHE 00YYarOIIUIACS TOJKEH:

3HATh/TIOHUMATh:

- 3HaUEHHE MAaTEeMaTHYeCKOW HayKW JJIs PEUICHHs 3a/1a4, BOHUKAIOUINX B TEOPUH M TPAKTHUKE;
IIUPOTY U OTPAaHUYCHHOCTh MPHUMEHEHHUS MaTeMaTHYeCKUX METOJOB K aHalu3y U HCCIIEeTOBaHHUIO
MIPOIIECCOB H SIBJICHUU B TIPUPOJIC U OOIIECTBE;

- 3HAaYeHHE MPAKTHKU U BOIMPOCOB, BO3HUKAIOIIUX B CAMOW MaTremaruke, Ais (popMHUpoOBaHUS U
Pa3BUTHS MaTEeMaTUIYECKOI HAyKH;

- UJIeU PACIIMPEHHUs YHCIOBBIX MHOXXECTB KaK CIOCO0a MOCTPOCHHMS HOBOI'O MaTe€MaTH4YeCKOTO
arrapara Jijisl peleHus MPaKTHYECKUX 3a7ad M BHYTPEHHHX 3a/1a4 MaTEeMaTHKH;

- 3HaUEHHE UJIeH, METOOB U PE3y/IbTAaTOB aNreOpbl 1 MaTEMaTUYECKOTr0 aHAIM3a I TOCTPOCHHS
MOJIeJIeH pealTbHBIX TPOIIECCOB M CUTYaITUH;

- BO3MOXXHOCTH TE€OMETPHUM JJisl ONHUCAHHs CBOWCTB pealibHBIX MPEIMETOB U HX B3aUMHOTO
PacIoIOKEHHST,



- YHMBEpCAJIbHBIN XapaKTEP 3aKOHOB JIOTMKH MAaTEMaTHYECKUX PACCYKIEHUH, UX NPUMEHUMOCTb
B PA3JIMYHBIX O0JIACTSIX YEI0BEYECKOI e TeIbHOCTH;

- pasnuune TpeOOBaHWH, MPEIBIBIIEMBIX K JOKa3aTENbCTBAM B MAaTEMaTHKE, €CTECTBEHHBIX,
COLIMAJIbHO-9)KOHOMHUYECKUX U T'YMaHUTApHBIX HAayKaX, Ha MIPAKTHKCE;

- pOJIb aKCHOMAaTUKM B MAaTE€MAaTHKE; BO3MOKHOCTb IIOCTPOCHHUS MAaTEMaTUYECKUX TEOpHM Ha
aKCMOMaTHUYECKOW OCHOBE; 3HAYEHWE aKCUOMATHUKH Ul APYrUX 0o0JIacTel 3HaHUS U JJIs IPAKTUKY;

- BEPOSTHOCTHBIX XapaKTEP pa3IMYHBIX IIPOLIECCOB U 3aKOHOMEPHOCTEN OKPY’KAIOILETr0 MUPA.

Yucnosle U OyKBEHHBIE BHIPAKCHUS

YMers:

- BBIIIOJIHATH apu(PMETHUECKUE ACHCTBUS, COUeTas YCTHbIE U MMCbMEHHbIE IIPUEMbl, IPUMEHEHHE
BBIYUCIIUTEIIBHBIX YCTPOUCTB;

HaxXOJUTh 3HAYCHUS KOPHS HATYypaJbHOW CTENEHHU, CTEINEHU C PALHMOHAIBHBIM II0Ka3aTeseM,
norapudma, UCIONb3Ysl MPU HEOOXOAMMOCTH BBIYMCIUTEIbHBIE YCTPONCTBA; MOJB30BAThCS OLIEHKOW H
IIPUKUAKON TP MPAKTUYECKUX pacueTax;

- IIPUMEHSATH IOHATHS, CBSI3aHHBIE C JECIMMOCTBIO LIEJIBIX YUCEN, IIPU PEIICHUH MATEMAaTHYECKUX
3a1ad4;

- HAaxOJWThb KOPHUM MHOIOWIEHOB C OJHOM II€PEMEHHOM, pacKJIaAbplBaTh MHOIOWIEHBI Ha
MHOKHUTEJIH;

- BBIIOJIHATH JEHUCTBHS C KOMIUIEKCHBIMM YHCJIAMH, II0Jb30BaTbCsi TIE€OMETPUYECKOU
UHTEpPIIpETAllMEd KOMIUIEKCHBIX 4YMCEJ, B IPOCTEHINUX CIIydasX HAXOIUThb KOMILJIEKCHBIE KOpPHU
YpaBHEHHH ¢ IEHCTBUTEIBHBIME KO PUIIHESHTAMH;

- MPOBOJUTH NPEoOpa3oBaHMs YHUCIOBBIX UM OYKBEHHBIX BBIPAXKEHUH, BKIIOYAIOIIMX CTEHCHH,
panuKaibl, JorapuMbl ¥ TPUTOHOMETPUYECKUE (PYHKITUH;

UCII0JIb30BaTh MPUOOPETEHHbIE 3HAHUS M YMEHUS B IPAKTUUYECKOM NEesTEIbHOCTH U IOBCEAHEBHON
KU3HM JUIS:

- IPAaKTUYECKUX pacueToB MO GopmyiiaM, BKItoUYas GOpMyJibl, COAEpKaAIINE CTENIEHH, PAUKaIIbI,
JorapumMbl U TPUTOHOMETPUYECKHE (DYHKIIUHU, UCTIONB3YS IPU HEOOXOAUMOCTH CIIPABOYHBIC MAaTEPHUAIIBI
Y IPOCTEHIINE BBIUMCIUTEIbHBIE YCTPONUCTBA;

- IpuoOpeTeHNs] MPAKTUIECKOTO ONbITAa ACITEIBHOCTH, MPEIIIECTBYIOMEH MpodecCHOHATBHON, B
OCHOBE KOTOPOH JIC)KUT JaHHBIA y4eOHBIN MpeaMET.

OyHkMK U TpaduKu

YMerTs:

- OINpeAeNATh 3HAU€HHE (PYHKIMM MO 3HAYEHHIO apryMEHTa MpU pPa3IUYHbIX CHOCO00ax 3a/laHus
INZEINIVEH

- CTPOUTH TpadMKU N3YYEHHBIX (DYHKIMH, BBIIIOJIHATH IPeoOpa3oBaHus rpauKoB;

- ONUCHIBATH O TpaduKy U MO GopMyJie OBEJAEHNE U CBOICTBA (QYHKIINMA;

- peliaTh ypaBHEHUS, CUCTEMbl YPaBHEHM, HEPaBEHCTBA, MCIOJb3Ys CBOMCTBa (PyHKUMH M HX
rpaduyecKue npeicTaBIeHus;

MCIIOJIb30BaTh NPUOOPETECHHBIC 3HAHUS U YMEHUS B IPAKTHUUECKOH 1€ATEIbHOCTU U TTOBCETHEBHON
KU3HU JJIS:

- OMMCAHUS U UCCIIEIOBAHUS C MOMOIIBIO (QYHKIUN pealbHbIX 3aBUCUMOCTEH, MPECTaBICHUS X
rpaduuecKu; HHTEpIpEeTauH rpa(uKOB pealbHbIX MPOLIECCOB;

- IpUOOpPETEeHNs MPAKTUYECKOTO OMbITAa JEATEIbHOCTH, IPEIIIEeCTBYIOLIEH MpodeccruoHalbHOM, B
OCHOBE KOTOPOH JIC)KUT JaHHBIA y4eOHBIN MpeaMET.

Hauana MmaTeMaTH4YeCKOTO aHaJIn3a

YMeTn:

- HaXOJIUTh CYMMY O€CKOHEYHO YOBIBAIOIIEH F€OMETPUUECKOMN MPOTPECCHH;

- BBIUUCIISATH TPOU3BOJHBIE W TMEPBOOOPA3HBIC SJIEMEHTAPHBIX (DYHKIUH, MPUMEHSsI TpaBuiia
BBIYHCIICHUA HpOI/I3BO}IHBIX nu HepBOO6p33HBIX, I/ICHOJ'II)3y${ CHpaBOLIHBIe MaTepI/IaJ'H)I;

- KCCNEeIOBaTh PYHKIIMH U CTPOUTH UX TpadUKU C TTOMOIIBIO MPOU3BOIHOM;
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- pemarh 3aa4u ¢ IPUMEHEHHUEM ypaBHEHUS KacaTellbHOH K TpaduKy QyHKIHH;

- pemaTh 3a/1a4M Ha HaXO0XKJACHUE HAMOOJBIIIETO 1 HAUMEHBIIIEro 3HAaYCHHS (PYHKITUU Ha OTPE3KE;

- BBIYMCJIATH IUIONIAb KPUBOJIMHENHOW TPAIICLIUU;

WCIIONIB30BaTh IPHOOPETCHHBIC 3HAHMS M YMEHUS B MPAKTHYECKOW JEATEIBHOCTH H
IMOBCEAHEBHOM KU3HU IJI:

- pemieHusl TEOMETPUUICCKUX, PU3HUECKUX, SIKOHOMUYCCKUX U IPYTrUX MPUKIAIHBIX 33734, B TOM
quclie 3a/a4 Ha HauOOJNIbIITNE M HAMMCHbBINNE 3HAYCHHS C NMPUMEHEHHEM ammapara MaTeMaTHYeCKOTO
aHaIn3a;

- IPHOOpPETEHUs MPAKTUIECKOTO OIBITA ACSITEILHOCTH, TPEIIICCTBYIOMICH MTPodecCHOHALHOM, B
OCHOBE KOTOPOM JICXKUT JaHHBIA YU€OHBIN MpeIMeT.

YPaBHeHI/IH " HCPABCHCTBA

VMmeTs:

- pemarhb paluoHAaNIbHBIC, TOKA3aTENbHBIE M JIOTApU(PMUYECCKHE YpaBHEHUS M HEPABEHCTBA,
HWppalMOHAIIbHBIE U TPUTOHOMETPUUYECKUE YPABHEHHUS, UX CUCTEMBI;

- JIOKa3bIBaTh HECJIOKHBIEC HEPABCHCTBA;

- peuaTh TEKCTOBBIE 33/1a4 C IOMOUIBIO COCTABICHUS YPABHEHUN, U HEPABEHCTB, UHTEPIPETUPYSI
pe3yibTaT C Y4ETOM OTPAHUYCHHUM YCIOBHS 3a1a4H;

- n300pakaTh Ha KOOPIWHATHOW TJIOCKOCTH MHOXKECTBA PEIIEHUN ypaBHEHUN M HEPABEHCTB C
JBYMSI TIEPEMEHHBIMU U UX CUCTEM.

- HaXOJIUTh MPUOIKEHHBIC PELICHUS YPAaBHEHHM U UX CUCTEM, UCIIONb3ys rpaduuecKuil MEeTo;

- pemiath ypaBHEHHUs, HEPABEHCTBA U CHCTEMBI C NMPUMEHEHHEM TIpaHuecKux MpeICcTaBIICHUH,
CBOMCTB (DYHKIIMIA, TPOU3BOIHOM;

WCIIONB30BaTh MPHOOPETECHHBIE 3HAHUS M YMEHHUS B IPAKTUYECKOW JIEATEIIBHOCTH H
MMOBCEAHEBHOM KU3HU IJIS:

- IIOCTPOCHUS U MCCIIEIOBAHUS MPOCTEHIIIMX MaTEMaTUYECKUX MOJICIICH;

- IpUOOpETEeHUs MPAKTUIECKOTO OIbITa ACSITEIbHOCTH, MPEANIECTBYOMENH MTpodecCHOHaIbHOMU, B
OCHOBE KOTOPOH JIC)KHUT JaHHBIA y4eOHBIN TPEAMET.

DneMeHThl KOMOMHATOPUKH, CTATUCTUKH U TEOPUU BEPOSITHOCTEH

Ymers:

- pemath npocTeire KOMOMHATOPHBIE 337a4ll METOJIOM Iepedopa, a TaKkKe C UCIOIb30BAHUEM
U3BECTHBIX (popMmyi, TpeyroiabHuka [lackans; BeranciasaTe kKodgduimeHts ouHoma Hetotona no ¢gopmyie
U C UCIIOJIb30BaHUEM TpeyroiapHuka Ilackans;

- BBIYMCIISATH BEPOSATHOCTU COOBITHI Ha OCHOBE TOJICUETa YHCIIa UCXO0/10B (MPOCTENIINE ClTyyan);

UCMOJb30BaTh MPUOOPETEHHbIE 3HAHUS W YMEHUs B MPAKTUYECKOH JAEATeNbHOCTH U
MTOBCETHEBHOM JKU3HU JUISL:

- aHajJM3a pealbHbIX YHCIOBBIX JIAHHBIX, MPEJICTABICHHBIX B BUJE AUArpamMm, rpaukoB; Ui
aHaJin3a UHQOPMALUK CTATUCTUYECKOTO XapaKTepa;

- IpuoOpeTeHNs] MPaKTUYECKOTO OIbITA IEATEIHOCTH, NPEIIECTBYIOIIENH NMpodecCHoHaNbHOM, B
OCHOBE KOTOPOM JIEKUT JaHHBIN y4eOHBIN MpeIMeT.

I'eomerpus

VYMeTh:

- COOTHOCHUTH IUIOCKHE T€OMETpUUYECKHEe (PUTYPHI U TPEXMEpPHBIE OOBEKTHI C MX OIMUCAHUSIMHU,
yepTeKaMH, H300paKEeHUSIMH; pa3indyaTh U aHAIM3UPOBATh B3aUMHOE PacIOIOXKeHHe PUryp;

- U300paXkaTh TeOMETpUYECKUE (PUTYPHI U TeNa, BHITIOTHATH YEPTEXK MO YCIOBHUIO 33/1a4H;

- pemaTL FeOMeTqueCKHe 3aga4u, OHI/IpaHCI) Ha I/ISYI-IGHHBIC CBOﬁCTBa HHaHI/IMeTpI/I‘IeCKI/IX 158
CTEepEOMETPUYECKMX (UTYp W  OTHOIIGHUH MEXAY HHMH, TpPUMEHsS anreOpanveckuii u
TPUTOHOMETPUYECKNH aIlapar;

- IPOBOJUTH JIOKA3aTENbHbIE PACCYKICHUS IIPU PEILICHUU 3a]1a4, 10Ka3bIBaTh OCHOBHBIE TEOPEMBI

Kypca;



- BBIYMCIIATH JIMHEHHbIE 3JIEMEHTHl U YIJIbl B MPOCTPAHCTBEHHBIX KOH(UTYpaIUsaX, 00beMbl U
TIJIOIAIH TTOBEPXHOCTEH TPOCTPAHCTBEHHBIX TEJ M MX MPOCTEHIIIMX KOMOWHAITN;
- INPUMEHATh KOOPAMHATHO-BEKTOPHBIA METOJ [UIsl BBIYMCICHUS OTHOILUEHUMN, PACCTOSHHUU U

YTJIOB;

- CTPOUTH CCUCHUSA MHOT'OT'PAHHHUKOB 1 I/I306pa)KaTb CCUCHUS TCJI BpAlLICHHUA:

HUCIOJIL30BATh
HOBCEIHEBHOU XKU3HU JJIS:

npuoOpeTeHHbIE

3HaHUA W YMCHHUA B HpaKTquCKOﬁ JCATCIIBHOCTH H

- UCCJICAOBaAHUA (MO,Z[GJ'II/IpOBaHI/Iﬂ) HECJIIOKHBIX IMPAKTUYCCKHUX CI/ITyaHI/Iﬁ Ha OCHOBE€ HU3YUYCHHBIX

(dbopMyI u CBOICTB (hUryp;

- BBIUMCJICHUS JUIMH, TUIONIAJICH U O0OBEMOB pealibHBIX OOBEKTOB IPH PEHICHUU MPAKTUYECKHX

3aj7a4, UCIOJIB3YsI IPH HEOOXOAMMOCTH CIIPABOYHHUKH U BEIYUCIUTEIBHBIC YCTPOUCTBA;
- MPUOOPETEHNS TPAKTUICCKOTO OIBITA IEATeILHOCTH, MPEANICCTBYIONMIEH MPOoPeCCHOHAIBHON, B
OCHOBE KOTOPOH JIS)KHUT JaHHBIA y4eOHBIN TPEaAMET.
B pamkax mnporpamMMmbl y4eOHOH IHUCHMIUIMHBI OOYYalOUIUMHUCS OCBAaWBAIOTCS JIMUHOCTHBIC
(manee — JI), meranpenmeTtHele (1anee — M) u mpeIMeTHBIC pe3ynbTaThl 0a30BOro ypoBHs (nanee — I1) B

cootBeTcTBUH ¢ TpeboBaHusaMu PI'OC cpeanero odmiero oopa3oBaHusl.

JInyHOCTHBIE:

MeTal’[pe}lMeTHble:

IIpeameTHbIe:

JI.S OcHOBBI CaMOpa3BUTHUS U
CaMOBOCITMTAHUS B COOTBETCTBUHU
¢ 00I1IeY€eIOBEYECKUMU
LICHHOCTSIMH 1 HAcaIaMH
TPaKIaHCKOTO OOIIECTBA;
TOTOBHOCTE M CIIOCOOHOCTH K
CaMOCTOSITEILHOM, TBOPUYECKOHN U
OTBETCTBCHHOM JCATCILHOCTH

JI.6 TonepanTHOE CO3HAHUE U
MIOBEJICHHE B TIOJIMKYJIBTYPHOM
MUPE, TOTOBHOCTBIO U
CITOCOOHOCTBIO BECTH JTHAJIOT C
JIPYTHUMH JTFOBMH, TOCTUTAThH B
HEM B3aMMOITIOHHMAaHU,
HaXOJUThL OOIIHE LIETU U
COTPYIHUYATH I UX
JOCTHOKEHHUS

JI.7 HaBbIKM COTpYIHUYECTBA CO
CBEPCTHUKAMH, J€TbMHU
MJIaJIIIETO BO3PacTa, B3pOCIbIMU
B 00pa30BaTebHOM,
0O0IIECTBEHHO MOJIE3HOM, yueOHo-
MCCIIEIOBATEIILCKOM, TPOEKTHOM
U IpYyTUX BUJIAX EATEIbHOCTH

JI.8 HpaBcTBeHHOE CO3HAHME U
MTOBEJICHUE HA OCHOBE YCBOEHUS
00111e4eIOBEYECKUX [IEHHOCTEN

JI.9 '0TOBHOCTH 1 CITOCOOHOCTH K
00pa3oBaHMIO, B TOM YHCIIE
camM000pa3oBaHuIO, HA

M.1 YMeHne caMOoCTOSATEILHO
ONPEACIIATh UENU NEATEIIbBHOCTH U
COCTaBJIAATh IUIAHBI IEATCILHOCTH;
CaMOCTOATENIBHO OCYIIECTBIISTD,
KOHTPOJIUPOBATH U
KOPPEKTUPOBATH JIESITEIBHOCTD;
HCITOJIL30BaTh BCE BO3MOXKHEIE
pecypcehl I TOCTUKEHUS
IOCTaBJICHHBIX IEJIeH 1
peanu3anuy MIaHOB
JeATEIbHOCTH; BEIOMPATH
YCIELIHBIE CTPATErUH B
PAa3IMYHBIX CUTYaLUSAX

M.2 YmMmeHue npogyKTUBHO
00IIaTHCS M B3aMMOJICHCTBOBATh
B IIPOLIECCE COBMECTHOM
NesITebHOCTH, YIUTHIBATh
MO3UIINHU JAPYTHX YIaCTHUKOB
NesITeNbHOCTH, 3P PEKTUBHO
paszpematb KOH(QIUKTHL; BIaETh
HOpMaMHM pPeYeBOro MOBEJICHUS B
Pa3IMYHBIX CUTYaIHIX
MEXJIMYHOCTHOTO U
MEXKYJIBTYPHOTO OOIICHUS

M.3 Bnagenne HaBrIKaMu
MO03HABATENBHOM, Y4eOHO-
HCCIIEIOBATEBCKOW U MPOEKTHON
IEeITEIbHOCTH, HaBBIKAMH
paspernieHus mpooem;
CIIOCOOHOCTBH ¥ TOTOBHOCTH K
CaMOCTOSITEIILHOMY TTOMCKY
METOJIOB PEIICHHSI MPAKTUIECKUX

I1.1 copmupoBaHHOCTH
IIPEICTABICHUM O
HEOOXOMMOCTH
JI0Ka3aTelIbCTB MPH
000CHOBaHHUU MaTeMaTHYECKUX
YTBEPKJICHUM U POJIH
AKCUOMATHKH B IIPOBEICHUN
JENYKTUBHBIX PacCyXJICHUM;

I1.2 copmupoBaHHOCTH
HOHATUHHOTO anrmapara 1o
OCHOBHBIM pa3JieaM Kypca
MaTeMaTHKH; 3HaHUH
OCHOBHBIX Te€opeM, popmy U
YMEHUS X IPUMEHSTD;
YMEHUS IOKA3bIBATh TEOPEMBI
Y HaXOJUTh HECTaHAAPTHbIE
CrocoOBbl pelIeHus 3aay;

I1.3 copmupoBaHHOCTH
YMEHUN MOJIEIINPOBATh
pealbHbIEC CUTYyALUH,
HCCIIEI0BATh IIOCTPOCHHBIE
MOJIEJIN, UHTEPIIPETUPOBATH
TIOJTyYEHHBIN pe3yJIbTaT;

I1.4 chopmMupoBaHHOCTH
MPEICTaBICHUH 00 OCHOBHBIX
MOHATHIIX MaTEMaTUYECKOTO
aHaJIM3a U UX CBOMCTBAX,
BJIa/ICHUE YMEHHUEM
XapaKTepU30BaTh MIOBEJICHUE
(GyHKIUH, UCTIOJIb30BAHNE
MIOJIYYE€HHBIX 3HaHUM JJIs
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MIPOTSYKEHUU BCEU KU3HU;
BBIPa0OTATh CO3HATEIBHOE
OTHOILIEHUE K HETIPEPHIBHOMY
00pa30BaHMIO KaK YCIOBHUIO
yCIIENTHOM MpodecCHOHABHON U
00LIECTBEHHOM AESITEeIbHOCTH

JI.10 DcTeTnyeckoe OTHOLIEHHE K
MUDY, BKITIOYasi 3CTETUKY ObITa,
HAy4YHOT'O U TEXHUYECKOTO
TBOpYECTBA, CIIOPTA,
0OIIIeCTBEHHBIX OTHOIIIECHHI

JI.13 Oco3HaHHBIi BEIOOD
Oynymiei mpodeccun u
BO3MOXKHOCTH pean3aliu
COOCTBEHHBIX YKH3HCHHBIX
IUTAHOB; OTHOCUTHCS K
po(hecCHOHATTLHOM
NESTEIIbHOCTH KaK K
BO3MOXKHOCTH Y4acTHs B
pEIlIeHUH JINYHBIX,
OOIIECTBCHHBIX,
roCy/IapCTBEHHBIX,
0O0IIEHAIIMOHAIBHBIX POOIIEM

3aa4, MIPpUMCHCHUTIO PA3JIMIHBIX
METOJ0B ITIO3HAHUA

M.4 I'0TOBHOCTH M CITIOCOOHOCTh
K CaMOCTOSTEILHOMN
HH(POPMaIMOHHO-
MMO03HABATEILHON JEeITCIILHOCTH,
BJIAJICTh HABBIKAMU TIOJyUCHUS
HE00X0AUMO HHpOpMALIUU U3
CJIOBapei pa3HbIX THUIIOB, YMETh
OpPUEHTUPOBATHLCS B PA3INIHBIX
HMCTOYHUKAX HH(POPMAIIHH,
KPUTUYECKH OICHUBATH U
HHTEPIPETUPOBATH HHPOPMAILIHIO,
MOJIY9aEMYIO U3 PA3IUIHBIX
HCTOYHHKOB

M.S5 YmMmeHune ucnolib30BaTh
cpenctBa UHGPOPMAIIMOHHBIX U
KOMMYHHKAITUOHHBIX TEXHOJIOTHM
(nanee - UKT) B perienuu
KOTHUTHBHBIX,
KOMMYHHKATHBHBIX H
OpraHMU3aIMOHHBIX 337124 C
coOnroeHreM TpeOoBaHUI
9PrOHOMUKHU, TEXHUKH
0€30I1aCHOCTH, TUTHEHEI,
pecypcocOepexeHusi, MPaBOBbIX U
TUYECKUX HOPM, HOPM
HH(pOpPMaMOHHOM 6€30MacHOCTH

M.7 YMeHune caMoCTOSITEIILHO
OLICHUBATh U MPUHUMATh
peLIEHHUs, ONPEAEIIAOLIE
CTpaTEruIo MOBEAEHUS, C YYETOM
rpakIaHCKUX U HPABCTBEHHBIX
IICHHOCTEH

M.8 BrnaneHue sI3bIKOBBIMU
CpeICTBaMU: YMETh SICHO,
JIOTUYHO ¥ TOYHO M3JIaraTh CBOIO
TOYKY 3pEHHUS], HCTIOJIb30BATh
aJICKBAaTHBIE SI3BIKOBBIEC CPE/ICTBA;
BJIAJIETh BCEMU BUIAMH PEUEBOM
NEeSTeTLHOCTH: ayJTMPOBAHUEM,
yTeHUEM (IOHUMaHUEM),
TOBOPEHUEM, MTHCHMOM;
HCIOJIb30BaTh MPUOOPETEHHBIC
3HAHUS U YMEHUS I aHATIn3a
SI3bIKOBBIX SIBJICHHUM HA
MEXITPEAMETHOM YPOBHE

OIIMCAaHUA U aHAJIN3a peaJIBHBIX
3aBHCHUMOCTEH;

I1.5 Bnagenue ymMeHUsIMU
COCTaBJICHUS] BEPOSITHOCTHBIX
MojIeJIel IO YCJIOBHIO 3a/1a4d U
BBIYUCIICHUS] BEPOSITHOCTU
HACTYIUICHUsI COOBITHI, B TOM
qHClie C MpUMEHEHUEM GopMyT
KOMOWHATOPHKH U OCHOBHBIX
TEOPEM TEOPUU BEPOATHOCTEM;
HCCJICIOBAHMS CITYYaHBIX
BCJIUYHH 110 UX
pacrpeiesieHUIo.




M.9 BrageHue HaBLIKAMUA
MTO3HABATEIHHOU pedICKCHH KaK
OCO3HaHUs COBEPILIAEMbIX
JIEHCTBHI W MBICIIMTEIILHBIX
MPOIIECCOB, UX PE3YJbTATOB U
OCHOBaHMH, TPAHUIL CBOETO
3HAHUS U HE3HAHUS, HOBBIX
MMO3HABATEIBHBIX 3371a4 M CPEJICTB
HUX JOCTHKEHUS

B pesynbraTte ocBoeHMs yueOHON IUCHMIUIMHBI OOydarouuiics JokeH (opMupoBaTh
ClIeAYIOIINE JINYHOCTHBIE pe3yibTathl (nanee — JIP):

JIP.2 TlposBistoniuil akTUBHYIO TPaKIaHCKYIO MO3ULIMIO, JEMOHCTPUPYIOIIMH PUBEPKEHHOCTD
IIPUHLMIIAM YE€CTHOCTH, MOPSAOYHOCTH, OTKPBITOCTH, 3KOHOMHUYECKM AKTHBHBIA M YYacCTBYIOLIUI B
CTY/ICHYECKOM M TEPPUTOPHAILHOM CAMOYIPABICHHM, B TOM YHCJIE€ Ha YCJIOBUSAX JOOPOBOJIBUECTBA,
IPOAYKTHUBHO B3aUMOJCHCTBYIOIUI 1 YyUaCTBYIOUIUH B A€ATEIbHOCTH OOIECTBEHHBIX OPraHU3aIUi.

JIP.4 TlposBiasomui U JEMOHCTPUPYIONINN YBOXKEHHE K JIFOASIM TPYy/ia, OCO3HAIOIMINM IEHHOCTh
cooctBeHHoro T1pyna. Crpemsmuiici K (QOPMHPOBAHUIO B CETEBOM cpele JMYHOCTHO H
o eCCHOHATLHOTO KOHCTPYKTUBHOTO «ITU(POBOTO CIIEa.

JIP.23 [TonyueHue oOyyaromyuMuUcs BO3MOKHOCTH CAMOPACKPBITHS U caMOpeaIn3alus TMYHOCTH.

JIP.30 OcymecTBasomuii NOUCK W HUCHOJb30BaHUWE HH(POpMalUU, HEOOXOOUMOW  JUIs
3¢ (GEKTUBHOTO BBIOJHEHUS PA3IUYHBIX 33/1a4, IPOPECCUOHATBHOIO ¥ IMYHOCTHOT'O PAa3BUTHS.



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

Bun yueOHo# padoThI Oobvem 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. CocTaBjieHHE CITPABOYHOM TAOIHUIIBI 9

3. MI3roToBieHne CpaBOYHOrO MaTepraa 75

4. CocTaBieHHE KPOCCBOPIa 7

5. Pemenne sK3aMeHaIIMOHHBIX 3324 6

IIpomercymounas ammecmauyus 6 popme rxzamena (| cemecmp)

Ilpomescymounas ammecmayus 6 hopme rxzamena (11 cemecmp)




2.2. TemaTnueckuii iIaH u copep:xkanue yyeOHou gucuumianasl OY1.04 MATEMATHUKA

1 2 3 4
Koawnr JI,M,IT
pe3yabTaToB,
(popmupoBanuio
HauMeHoBaHHE pa3e;ioB 1 Tem Conep:kanue y4ye0OHOro MaTepuasa, IpaKTU4YecKue 3aHATHS, Oo0bem KOTOPBIX
caMocCTosiTe]IbHAs padoTa 00y4aromuxcs 4acos
crnoco0cTByer
3JIEMEHT
NPOrpamMMmblI
Beenenue. 3
Beenenue. Coaepixanue yueOHOIro MaTepuasa
O3zHakoMJieHHEe OOydaroImuxcs ¢ QopMamMu TEKyIled M MPOMEXYTOUYHOM aTTecTalud, JI.5,9,13
OCHOBHOM W JIONIOJIHWTEIIBHOM JINTEPAaTypoOll MO KypCy MAWCLMIUIMHBI M IIPOBEICHUE 2 M.1,4,9
MHCTPYKTaXka [0 TEXHUKE OE30MaCHOCTH. [Py 2
MaremMartuka B HayKe, TEXHUKE U IPAKTUYECKON AesTenbHOCTU. [lenu u 3agaun u3yueHus JIP 2,4,23,30
MareMaTuKu npu ocBoeHnu creuunanbaoctet CI10.
CamocrosiTesibHas padora odyuarommxces Nel 1
IToaroroBka cooduienus no teme: «Mcropuueckue cBeJJICHUs O pa3BUTHH aJIreOpbI».
Paspean 1.
Yucaosbie 1 OyKBeHHbIE 9
BbIpakeHus. PazBurue noHATHA 0
ymcIiIe.
Tema 1.1. Hatypanbnsie, 1ieinble, Coaep:xanue yueOHOro MaTepuasa JI.5,9,13
paloHaIbHbIE, UPPALlMOHAIbHbBIE Jenumocts nenbix yucen. [enenue ¢ ocratkoMm. Cpasnenus. Pemienue 3amad ¢ 5 M.1,4,9
qucia. L[EeJI0YMCIIEHHBIMU Hen3BecTHhIMU. HaTypasbHble, 11e5ble U paliMoHalbHbIE YHCa. [TPy. 2
JIP 2,4,23,30
CamocTosiTesbHasi padoTa o0yyarommxcst Ne2
CocraBnenue cipaBo4HOM TaOIUIBI «BUABI U c1IOCOOBI pelieHns: ypaBHEHUN U 1
HEPABEHCTBY» C MPUMEPAMH.
Tema 1.2. /leiicTBUTENBHBIC YHCITA. Copep:xaHue yueOHOT0 MaTepuasa JI.5,9,13
[Tpubnm>xeHHbIE BBIYUCICHUSI. JleiicTBuTenbHBIC Yrcha. ApudMeTndeckue qeicTBus Haa yrciaMu. CpaBHEHHE YHCIOBBIX 5 M.1,4,9
BbIpakeHU. PelieHue 3a1a4 ¢ 1eJI0YUCIEHHBIMU HeU3BeCTHBIMU. OnpeaeneHne MoayIs [TPy. 2
JEHCTBUTENBHOTO YKCIIa, CBoMcTBa MoayIsl. [IpubnvxeHHble Beunciaenus. Haxoxaenue JIP 2,4,23,30
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2

NPUOIMKEHHBIX 3HAUCHUH BETMYUH U IOTPEIIHOCTEH BBIYMCICHUN (a0COMIOTHOM 1
OoTHOCUTENIbHOM). [IprOaMKeHHbIE BHIUMCIIEHUS M PELICHHE NPUKJIAJIHbIX 3a/1a4.

CamocTosiTesibHasi padoTa odyyarommxcsi Ne2
CocraBneHue cripaBOYHON TaOIHIIBl «BUIBI U CITOCOOBI pellIeHUs] YPaBHCHHUH U
HEPABEHCTBY C MPUMEPAMH.

Tema 1.3. Pemenne
npoeCCHOHATBHBIX 3ajad.

Conep:kanue y4eOHOTro MaTepuaa

[TpouieHTsI B MpoeccroHaNbHBIX 33a/jauax . Pemenue 3aaannii Ha HaXOXKJICHUE 00JIaCTH
omnpezaeseHus. YpouieHrue BeipakeHnil. HaxoxkieHue KopHel ypaBHEHUS U PEIICHUE
CHUCTEM ypaBHEHHUI M HEPABCHCTB.

J.5,9,13
M.1,4,9
[TPy 2
JIP 2,4,23,30

CamocTrosiTesqibHasi padoTa o0yyarommxcst Ne2
CocrasieHue cipaBo4HOM TaOauIbl «Buabl 1 clIOCOOBI pellIeHUs] ypaBHEHUH U
HEPABEHCTBY C IPUMEPAMH.

Paznea 2.
DYyHKIUH.

12

Tema 2.1. OnpenesieHue YUCIOBOM
(GyHKINU ¥ cTIOCOOBI ee 3a/1aHusl.
CpoiicTBa GyHKIINH.

Coaep:xanue yueOHOro MaTepuaJia

Oyukaun. O0IacTh ONpeIeTeHUs 1 MHOKeCTBO 3HadeHui. ['paduk Gynkuuu. [Toctpoenue
rpadukoB QpyHKINN, 3aJaHHBIX Pa3IMYHBIMU crioco0amu. CBoiicTBa (pyHKIIMIA:
MOHOTOHHOCTH, Y4€THOCTh 1 HEYETHOCT, IEPHOANIHOCTD, OTPaHUIEHHOCTH. [IpoMexyTkH
BO3pacTaHMs U yOBIBAHU, HAMOOJIbIIIEe U HANMEHbIIIEe 3HAYSHHSI, TOYKH SKCTPEMyMa
(JloKanmpHOTO MaKCUMyMa U MUHUMYMA). Buinyknocme ¢pynuxyuu. I'paduyeckas
uHTepnperanys. [[pumepsl QyHKIIMOHAIBHBIX 3aBHCUMOCTEH B pealibHBIX MPOIECCax U
spreHusx. I IpeobpazoBanus rpadukoB: napayieIbHbIA IEPEHOC, CHMMETPHS OTHOCUTEIHHO
ocell KOOPJMHAT M CHMMETPHS OTHOCUTEIHHO Havdalla KOOPMHAT, CHMMETPHS
OTHOCHUTEINLHO MPSAMOH Y = X, pacmsdicenue u cacamue 800.1b ocell koopournam. Ilonstue o
HenpepbIBHOCTH QyHKIMH. OCHOGHbIE MeopemMbl O HENPEePbIBHBIX (DYHKYUSX.

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

CamocrosiTesibHas paGora odyuarommxcs Ne3
W3zrorosnenue cupaBouHoro Matepuaina «lIpeodpasoBanus rpaduKoB QyHKIHID.

Tema 2.2. Pentenue
npodeccHoHaNbHBIX 3ajad.

Conep:kanue y4eOHOIro MaTepuaa

CrenenHast GyHKIIHS ¢ HATypaJIbHBIM MOKa3aTelleM, €€ CBOMCTBA U rpaduk. Bepmuxanvhsie
U 20pU3OHMAbHBLE acumnmomsl epaguxos. I paguxu OpobHoO-1uHElHbIX YHKYUIL.
[TokazarenpHas pyHKIHs (PKCIIOHEHTA), €€ CBOICTBA u rpaduk. Jlorapudmudeckas
¢dbyHKIMS, ee cBoiicTBa U rpaduk.

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

CamocrosiTesibHas padora o0y4yarommxcs Ne3
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1 2 3 4
W3rorosnenue cupaBounoro matepuaina «lIpeodpasoBanus rpagukoB GyHKIHN.
Tema 2.3. OOparHas QpyHKIUS. Coaep:xanue yueOHOIro MaTepuasa JI. 8,9,13
Crnoxnas ¢pyHkuus (kommo3unus). Bzaumuo o6patasie pyHkuuu. O0iacTb onpeaeiacHus u 5 M. 14,9
obnacTe 3HaUeHu oOpaTtHol ¢yHkumu. ['paduk odpaTtHoit pynkuuu. Haxoxaenue [Py 3
¢GbyHKIMK, 0OpaTHOI TaHHOM. JIP 2,4,23,30
CamocTrosiTesqibHasi padora o0yuarommxcs Ne3
Wzrorosnenue cupaBouHoro marepuaina «lIpeodpasoBanus rpagukoB GyHKIHI». 1
Tema 2.4. KourponbHas padota Nel | Coaep:xkaHue yueOHOT0o MaTepuasa JI. 8,9,13
«DyHKIUNY. KonTponbHoit pabora Nel o reme «DyHKIUN. 2 M. 14,9
[Py 3
JIP 2,4,23,30
CamocrosiTesibHas padora o0yuaromuxcs Ned 1
Pemenne sk3aMeHalMOHHBIX 3a7a4 10 TeMe «DyHKIUNY.
Pazpea 3. 48
Tpuronomerpus.
Tema 3.1. Uucnosast OKpy>KHOCTb. Coaep:xanue yueOHOro MaTepuaJia JL5, 8,10
Yucnosas OKpyKHOCTb. UK CII0Bast OKPY>KHOCTb Ha KOOPAMHATHON IIJIOCKOCTH. 2 M 3,7,8
TPy 1,2
JIP 2,4,23,30
CamocrosiTesbHast padora o0y4yarommxcs NeS 1
W3rotosnenue crpaBouyHoro marepuaia « I puroHoMerpudeckue QyHKIUm.
Tema 3.2. Cunyc u kocunyc, TaureHc | Coaep:kaHue yueOHOro MaTepuasa JL5, 8,10
Y KOTaHI'EHC. CuHyc, KOCUHYC, TAHT€HC M KOTAHT'€HC YUCIIA. 2 M 3,7,8
[Py 1,2
JIP 2,4,23,30
CamocrosiTesibHast paboTa odyuarommxcs NeS 1
W3zrorosnenue cupaBouHoro matepuana « TpuroHomerpuueckue QyHKIMN.
Tema 3.3. Tpuronomerpuueckue Coaep:xanue yueOHOro MaTepuaJia JL.5, 8,10
(YHKIIMU YHCIIOBOTO apryMEHTA. Cunyc, KOCUHYC, TAaHT€HC, KOTAHT'€HC NPOU3BOJIBHOTO yria. Pannannas mepa yria. Cunyc, 5 M 3,7,8
Tpuronomerpuyeckue GyHKIUH KOCHHYC ¥ TAHT€HC CYMMBI U Pa3HOCTH JIBYX YIJIOB. CHHYC U KOCHHYC JBOMHOTO yIJIa. Py 1,2
YIJI0BOI'O apryMeHTa. JIP 2,4,23,30
CamocrosiTesibHasi paboTa odyuawumxcs NeS 1
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1 2 4
W3zrorosnenue cnpaBouHoro Matepuana «TpuroHomerpudeckue GyHKIHUN.
Tema 3.4. Oynkuuu y=C0SX, y=Sinx | Coaep:kaHue y4e0HOr0o MaTepuaJa JL.5, 8,10
UX CBOWCTBA U rpauKu. TpuronomeTpuueckre GyHKIMH y=COSX, Y=SINX, UX CBONCTBa U IrpaduKu, MIEPUOTUIHOCTD, M 3,7,8
OCHOBHOM IEPHOI. [Py 1,2
JIP 2,4,23,30
CamocTrosiTesibHasi padoTa o0yuarommxcss NeS
W3rorosnenue cupaBouHoro marepuaia « T puroHomeTpudeckue GyHKIUN.
Tema 3.5. ®ynkuun y=tgx, y=ctgx Coaeprxanue yueOHOro MaTepuasa JL5, 8,10
UX CBOMCTBa U rpauKu. Tpuronomerpuueckue GpyHkuuu y=tgx, y=ctgx, ux cBoiicrsa u rpa(uku, NIepuoJUUHOCTb, M 3,7,8
OCHOBHOM NEpHO/I. Py 1,2
JIP 2,4,23,30
CamocrosiTesibHast paboTa odyuarommxcs Ne6
CocraBieHue kpoccBopia «TpuronoMmerpudeckie QyHKIUNY.
Tema 3.6. OOparHble Coaepixanue yueOHOro MaTepuaJa JLS, 8,10
TPUTOHOMETpUYECKHE (DYHKIIUH. ApKCHHYC, apKKOCHUHYC, apKTaHI€HC, apKKOTaHTeHC yucia. O0paTHbIe M 3,7,8
TPUTOHOMETpHUECKHE (PYHKLIMHU, UX CBOMCTBA U TpapUKHU. Py 1,2
JIP 2,4,23,30
CamocrosiTesibHast paboTa odyuarommxcs Ne7
Penienue sk3aMeHAIIMOHHBIX 33]a4 10 TeMe « T pUroHoMeTpruecKue QyHKIUN.
Tema 3.7. IIpeoOpazoBanue Coaepixanue yueOHOIro MaTepuasa JL5, 8,10
rpaMKOB TPUTOHOMETPUUYECKHX ITpeoOpa3oBanue rpadKOB TPUTOHOMETPUUECKUX (DYHKIMH, IPUMEHEHNE Te€OMETPUUYECKUX M 3,7,8
GbyHKIHI. npeoOpa3oBaHuii (cABUT U eopmalivs) Ipu NocTpoeHuu rpaduxos. ["apmoHnueckue Py 1,2
KosebOanus. Penenre npukiagHeIx 3a4a4. JIP 2,4,23,30
CamocrosiTesbHast padoTa o0y4yarommxcs Ne7
Pemenne sk3amMeHallMOHHBIX 3a7a4 10 TeMe « TpuroHoMerpruueckue QyHKIHUN.
Tema 3.8. Tpuronomerpuueckue Coaeprxanue yueOHOro MaTepuasa JL5, 8,10
(GYHKIIUM CYMMBI U Pa3HOCTH OcHOBHBIE TPUTOHOMETpUYECKHE TOXkAecTBA. Dopmyiibl puBeneHus. DOpMyIIbl CII0KEHUS. M 3,7,8
aprymeHToB. @OpMyJIbl IPUBEACHUS. [Py 1,2
JIP 2.4,23,30
CamocrosiTesibHast padora o0yyaromuxcs Ne8
N3zrorosnenue crpaBouHoro marepuaina «IIpeoOpazoBaHue TPUrOHOMETPUUECKHUX
BBIPAKCHUIN».
Tema 3.9. Dopmynbl 1BOWHOTO Coaep:xanue yueOHOIro MaTepHuaJia JL.5, 8,10
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1 2 4
aprymenTa. ®opmysibl HOHUKEHUS ®opmyiiel ynBoeHUs. Popmyibl NOI0SUHHO20 Yeia. Buipasicenue mpuecoHomempuyeckux M3,7,8
CTCIICHH. GyuKyul uepe3 manzenc noI08UHHO20 apeyMeHma. [Py 1,2

JIP 2,4,23,30
CamocTrosiTesibHasi padoTa o0yuarommxcs: Ne§
N3rorosnenue cripaBouHoro marepuaina «lIpeoOpazoBaHue TPUrOHOMETPUUECKHUX
BBIPAKECHUIN».
Tema 3.10. IIpeoOpasoBanue cymm u | Coep:kaHue yueOHOr0o MaTepuasa JL5, 8,10
npou3BefieHni Tpuronomerpuueckux | [IpeoOpa3oBanus CyMMbl TPUTOHOMETPHUECKUX (PYHKIMI B IPOM3BEACHUE U IIPOU3BEICHUS M 3,7,8
GyHKIHH. B CYMMY. [Py 1,2
JIP 2,4,23,30
CamocrosiTesibHast paboTa o0yyarommuxcs Ne8
W3rorosnenue cupaBouHoro matepuaina «IIpeodbpazoBanne TpUroHOMETPUUECKUX
BBIPQKCHUIN.
Tema 3.11. [Ipocreiimne Coaep:xanue yueOHOro MaTepuaJia JL5, 8,10
TPUTOHOMETPUUYECKUE YPABHEHHUS U [Ipocreiimne TPUroHOMETPUYECKNE YPaBHEHUS. PEellIEeHUST TPUTOHOMETPUYECKUX M 3,7,8
HEpPaBEHCTBA. ypaBHeHUH. [Ipocmetiwiue mpucoHomempuieckue HepaseHcmad. TPy 1,2
JIP 2,4,23,30
CamocrosiTesibHast paboTa odyyarommxcs Ne9
W3rotoBnenue crpaBouyHoro marepuaia « ' puroHoMeTpu4eckie ypaBHEHUS.
Tema 3.12. [Ipocreiimue Coaepixanue yueOHOro MaTepuasa JL5, 8,10
TPUTOHOMETPUYECKHE YPABHEHUS U IIpocmetiwue mpueconomempuueckue nepagercmea. Crioco0bl perieHus NpocTeimmx M 3,7,8
HEpPABEHCTBA. TPUTOHOMETPUYECKHUX YPABHEHHI Y HEPABEHCTB. Py 1,2
JIP 2,4,23,30
CamocrosiTesibHast paboTa odyuarommxcs Ne9
M3roroBneHue cripaBouHOro Marepuana « I puroHOMETpUYECKUE YPABHEHUSD).
Tema 3.13. OcHOBHBIE METO/IBI Coaepixanue yueOHOIro MaTepuasa JL5, 8,10
pEeLIeHNs] TPUTOHOMETPUUECKUX Pemenne TpUroHOMETPUUECKUX YPAaBHEHUI C MOMOILBIO UMCIOBON OKPY)KHOCTH; PELICHHE M 3,7,8
ypaBHeHUW. OHOPOHBIE TPUTOHOMETPUYECKNX YPAaBHEHHUH C MOMOIIBIO OCHOBHBIX METOJOB: 3aMEHBI IIEPEMEHHOM, Py 1,2
TPUTOHOMETPUYECKHE YPABHEHUS. pa3IoKeHUs: Ha MHOXKUTENH. PelieHne oqHOPOIHBIX TPUTOHOMETPUUYECKUX YPAaBHEHUM. JIP 2,4,23,30
CamocrositesibHas padoTa o0yuaromuxcs: Ne9
M3roroBieHue cripaBouHOro Marepuaia « I puroHOMETpUYECKHE YPAaBHEHUSD).
Tema 3.14. Peienne Coaepixanue yueOHOIro MaTepuasa JL.5, 8,10
TPUTOHOMETPUYECKUX YPAaBHEHUIA. ITpumenenue Gpopmy mpeodpa3zoBaHus TPUTOHOMETPUUECKUX (QYHKITUH MTPHU PELICHUN M 3,7,8
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TPUTOHOMETPUYECKUX YPABHEHUM. TPy 1,2
JIP 2,4,23,30
CamocrosiTesibHast paboTa o0yyarommxcs Ne9 1
M3rorosieHue cupaBouyHoro marepuana « TpUroHoMeTpHYeCKUEe ypaBHEHHS.
Tema 3.15. Pemenue 3anau. Coaeprxanue yueOHOro MaTepuasa
DuU3NYECKUl CMBICI TMPOU3BOJHON B MPOPECCHOHAIBHBIX 3aJladyaX TEXHOJIOTHYECKOTO JL5, 8,10
npodpunsa [IpeoOpazoBaHust TPUTOHOMETPHUECKUX BbIpaxeHH. Dopmyna mepexoia OT 5 M 3,7,8
CYMMBI JIBYX (QYHKIHH C pa3IM4IHBIMUA KO3(PPUIIMEHTaMU B OJIHY U3 TPUTOHOMETPUUYECKHUX [Py 1,2
¢bynkuuid. Pemenune THIOBBIX 3a7ad Ha TNpUMEeHeHHE (opMmyn npu mpeoOpa3oBaHUH JIP 2,4,23,30
BBIPAYKECHMUIA.
CamocrosiTesibHast paboTa odyuarommuxcs Ne9 1
W3rorosieHue cupaBouyHoro marepuaina « TpuroHoMeTpuyecKue ypaBHEHH.
Tema 3.16. Konrponsnas padora Coaepixanue yueOHOIro MaTepuasa JLS, 8,10
No2 «Tpuronomerpus». KonTponbHoit pabota Ne2 o teme «TpUroHOMETpHsI». 5 M 3,78
[Py 1,2
JIP 2,4,23,30
CamocrosiTesibHas padora o0yuaromuxcs NelQ
Pemenue sx3ameHallMOHHBIX 3a7a4 110 Teme «[IpeoOpa3zoBaHe TPUTOHOMETPUUECKUX 1
BBIPQKCHUIN».
Paznea 4.
Havana matemaTu4eckoro 30
anaausa. I[lpousBognas pyHkuum.
Tema 4.1. Yucnoseie Coaeprxanue yueOHOro MaTepuasa J. 59,13
nocnenosarenbHocTu. [penen Onpenenenre YMCI0BON MOCIEA0BATENBHOCTH. [I[puMephl UNCIOBBIX MOCIIE0BATEILHOCTEH. M. 1,4,9
YKCIIOBOU MOCIIEOBATEIBLHOCTH. CriocoObl 3a/1aHKsI ¥ CBOMCTBA YMCIIOBBIX MOCeI0BaTeNbHOCTEN. Bouncienre 4jieHoB TPy 2, 3, 4
nocnenosarenbHocTu. [loHsATHE 0 penene nocienopareabHocTh. CylllecTBOBaHUE Mpeaesa 5 JIP 2,4,23,30
MOHOTOHHOM OTPaHUYEHHON MTOCIEA0BATENBHOCTH. [[ITMHA OKPYKHOCTH U IIOMAAb Kpyra
KaK MpeieNibl mocieaoBaTebHoCcTel. beckoHeuHo yOpiBaromias reoMeTpruieckas
nporpeccus U ee cymma. Teopemsi 0 npedenax nociedosamenvrocmeii. Ilepexoo k
npedenam 6 Hepasercmsax. CyMMHUPOBaHHE MOCIEA0BATEIbHOCTEH.
CamocrositesibHas padora o0y4yarommxcs Nell
[ToaroroBka coobmenus (npezentanun) Ha TeMy: «llocnegoBarenbHOCT DUOOHATUNY, 1

«Ponp Mcaaka Hetotona u l'otdpuna Bunsrensma Jleitbuuna B co3nanuu
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mQQepeHIMaTbHOT0 HCYUCICHHSD (0 KETAaHHI00YJaroIuXxcs).
Tema 4.2. [Ipenen dyHkuu. Coaep:xaHue yueOHOro MaTepuaJia JI. 59,13
[TonsaTue o HenpeprIBHOCTU GYHKIUU. OCHOBHBIE MeopeMbl O HeNPePbIEHbIX (PYHKYUSX. M. 1,4,9
Ilousamue o npedene ¢hynkyuu 6 mouke. [losedenue gynxyutl Ha OecKoHeuHOCmU. [Py 2, 3,4
Acumnmomul. JIP 2,4,23,30
CamocrosiTesibHas padora odyyarommxcs Nell
ITonroroBka cooOmenust (mpe3zeHtauuu) Ha Temy: «llocnenoBarenbHocTsh DuOOHAYUMY,
«Pomp  Ucaaka Hprotona wu lordppuna Bumprensma JleliOHuma B cO31aHUU
b depeHIMaTbHOT0 UCYUCICHUS (T10 JKETaHUI0 00yJarouXcs).
Tema 4.3. Onpenenenue Coaepixanue yueOHOIro MaTepuasa JI. 5,9,13
IIPOU3BOIHOM. [TonsaTue o npou3BoHON QYHKIUH, (PU3NUECKUIA U T€OMETPUUYECKUNA CMBICI IPOU3BOIHOM. M. 1,4,9
Huddepennman GyHKIIH. [Py 2, 3,4
JIP 2,4,23,30
CamocrosiTesibHas padora o0y4yarommxcs Nel2
W3rorosnenue cupaBouHoro marepuaina «lIpousBomHas GyHKIHI.
Tema 4.4. Beruncienue Coaepixanue y4eOHOro MaTepuasa JI. 5,9,13
MIPOU3BO/IHBIX. [Tpon3BoHBIE CYMMBI, pa3HOCTH, IIPOU3BENICHHS U 9aCTHOTO. [IpON3BOAHBIE OCHOBHBIX M. 1,4,9
asieMeHTapHbIX QyHKIMHA. BTopas npousBoanas. Bropas npousBojHas u ee puznyeckuii [Py 2, 3,4
cMbIci. Haxoxkaenne cKopoCcTH Ui Iporiecca, 3aJaHHOTO (OpMYIIoil U TpaduKOM. JIP 2,4,23.30
Beruuciienne mpou3BoIHbIX.
CamocrosiTesibHast paboTa odyuarommxcs Nel2
W3rorosnenue cupaBouHoro matepuana «lIpousBoiHas GpyHKIHIY.
Tema 4.5. luddepennpoBanne Coaep:xanue yueOHOro MaTepuasa JI. 59,13
CIIO’KHOW (DYHKIIHH. IIpoussoonvie cnoxcnotl (komnozuyuu) u oopamuou ¢pynuxyuu. Craoxsas GyHKINS M. 1,4,9
JuddepernmpoBanue oOpaTHOI (xommosurus ¢yukiwmii). Juddepenmposanue Gpyukimu y = f(ke+m). [Py 2, 3,4
$yHnkumnn. JIP 2,4,23,30

CamocrosiTesbHast padora o0yuarommxcs Nel2
N3rorosnenue cupaBouHoro marepuaina «lIpousBoaHas GyHKIUM».
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Tema 4.6 YpaBHeHue kacarenbHoil k| ConepkaHue y4eGHOT0 MaTepuasia JI. 59,13
rpaduky GyHKIUU. VYpaBHeHue kacaTrenbHOU K rpaduky GyHKIUU. AJTOPUTM COCTaBIICHUS] yPAaBHEHUS M.1,4,9
KacaTeIbHOU K TpaduKy GyHKINH. [Py 2, 3, 4
JIP 2,4,23,30
CamocTrosiTesbHasi padora o0yuarommxcst Nel2
W3zrorosnenne cupaBouHoro marepuaina «lIponsBonnas GyHKIHm».
Tema 4.7. Ilpumenenue Coaep:xaHue yueOHOro MaTepuaJa JI. 59,13
IIPOU3BOJHOM JJISl UCCIIEIOBAHMS [TpumeHeHre TPOU3BOTHON K UCCIEIOBAaHUIO (DYHKIIHIA U TIOCTPOCHUIO TPApHKOB. M. 1,4,9
GbyHKIIH. [Py 2, 3, 4
JIP 2,4,23,30
CamocrosiTesibHast padoTa odyuarommuxcs Nel3
[ToxroroBka coobuienuii no TemaM «lIpunoxxeHust MpOU3BOAHON K PELICHUIO (PU3NUECKUX
3agauy, «[IpukinagHoe 3HaUeHHE TPON3BOAHON U nud depenuana (1o KeIanuio
00yUaromuxcs).
Tema 4.8. [Ipumenenue Coaepixanue yueOHOro MaTepuaJa JI. 5,9,13
IIPOM3BOIHON ISl MCCIIEIOBAHUS BeprtukanbHble 1 TOPU30HTAIIbHBIE ACUMITOTHI TpapuKOB. I paghuxu opobHo-1uHelHbIX M.1,4,9
GyHKIUH. @yHKyuil. [Py 2, 3,4
JIP 2,4,23,30
CamocrosiTesbHast padora o0yyarommxcs Nel3
[TonroroBka coobmienuit mo remam «lIpuioxkeHnst MpoU3BOIHON K pEHICHUI0 PU3NIECKUX
3aauy, «[IpuknagHoe 3HaueHHe TPON3BOIHON U U depenrana (1o KelaHuio
00yJaronmxcsi).
Tema 4.9. [Ipumenenue Coaep:xanue yueOHOro MaTepuasa 115913
IIPOU3BOTHON I HAXOXKACHUS Hcnonb30Banre NpOU3BOAHBIX NPU PELUIEHUH YPAaBHEHUN U HEPABEHCTB, TEKCTOBBIX, C T
HauOOJIBIINX U HAMMEHBIINX (GU3NYECKUX U TEOMETPUUYECKUX 3aJ1au, HaX0X/I€HHUH HauOOJIBIINX U HAUMEHBIINX M.1,4,9
3HAYEHUI BEINYMH. 3HaueHul. [Ipumepbl UCTIONB30BaHMS POU3BOIHOM JIJIs1 HAXOKIEHUS HAMITYYIIETO PEeIIeHUs nlgnpzy 4%2 3; ;’0
4523,

B IIPUKJIAIHBIX 33/1a4ax. HaxoxeHne ckopocTu A mpoliecca, 3aaHHoro (popMynoi uim
rpaduKoOM.

CamocrosiTesbHast padora o0yyarommxcs Nel3
[ToaroroBka coobmenuii mo reMam «lIpunoxenust Npou3BOAHON K pPEHICHUIO PU3NYECKUX
3agauy, «[IpukinagHoe 3HaUeHHe MPOU3BOAHON U AuddepeHnnanay (o KeJTaHuIo
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00yJaroImuxcs).
Tema 4.10. KontponsHast padota Ne3 | Coaep:xkaHue yueOHOT0 MaTepuasa J. 59,13
«[TpousBoaHas GyHKIUN. KonTtpomnsHoit padota Ne3 o Teme «IIpousBoanas GpyHKIUN. M. 1,4,9
2 [Py 2, 3, 4
JIP 2,4,23,30
CamocrosiTesibHas padora o0yuarommxcs: Nel4 1
Pemenne sk3ameHallMOHHBIX 3a7a4 1o Teme «IIpousBoanas QyHKIUNY.
Paspean S.
I'eomeTpusi. [IpsiMble U MJIOCKOCTH 42
B POCTPAHCTBE.
Tema 5.1. Axcuomsl crepeomerpuy, | Coaep:kanue yueOHOro MaTepuaJjia JI.6,7,8
HEKOTOPBIE CIEJCTBUS U3 HUX. I'eomerpust Ha mockocTH. [IpsMbie u mmockocTr B mpocTpancTBe. OCHOBHBIE MTOHSTHS 5 M. 2,4,5,8
cTepeoMeTpuu (TouKa, MpsMasi, IJIOCKOCTh, MPOCTPAHCTBO). [loHsamue 06 [Py 2
AKCUOMAMUYECKOM CNOCOOe NOCMPOEHUsL 2e0MemPU. JIP 2,4,23,30
CamocrosiTesibHas padora o0yuaromuxcs NelS
W3zrorosneHne cnpaBodyHOro MaTepuaia 1mo reMe «IIpuaoxeHns akcuoM CTepeoOMEeTpUH 1 1
HUX CJIEACTBUI.
Tema 5.2. Pemienue 3anauy, Coaepixanue yueOHOro MaTepuasa JI.6,7,8
IIPUMEHEHHE aKCUOM cTepeoMeTpur U | bpeiH-punr «lIpumMeHeHne akcuoM CTepeoOMETPUU U UX CIIEACTBUII. 5 M. 2,4,5,8
X CIIEICTBUSL. [Py 2
JIP 2,4,23 .30
CamocrosiTesibHas padora o0y4yarommxcest NelS
W3zrorosneHne cnpaBodyHOro MaTepuaia 1mo teMe «IIpuaokeHns akcuoM CTepeOMETPUH | 1
HUX CJIEACTBUI».
Tema 5.3. [TapannensHocTh NpsAMbIX, | Coaep:kaHue yueOHOTo MaTepuajia 11.6.7.8
NPSMOH U TIOCKOCTH. B3anmMHoe pacronoxkeHue AByX MPsIMBIX B IPOCTPAHCTBE: MepeCceKaroIuecs, napaiesibHbIe M 2 21 '5 3
U cKpeluBaromuecs npsMole.llapaniensabie npsiMble B mpocTpaHcTBe. [lapannenbHOCTh 2 .HI”y’Z ’
IPSIMOI U TUIOCKOCTH, IPU3HAKU U CBOMCTBA. Perienue THIIOBBIX 3a/a4 10 TeMe TP 2.4.23.30
«[TapamienbHOCTh TPSMOU U TNIOCKOCTH. >
CamocrosiTesibHas padora o0y4yarommxcst Nel6
[ToaroroBka coobmienus (pe3eHTanun) o Teme «llapamienbHOCTh PSMBIX U 1

IJIOCKOCTEN .
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Tema 5.4.CkpemuBaromuecs Coaeprxanue yueOHOro MaTepuasa JI.6,7,8
IpsIMbIE, YIOJ MEXAY NPSMBIMU. PaccrosiHre Mex 1y CKpeluBaroIUMUCs NpsMbIMU. Onpe/iesneHre CKPeBaoInXCsl M.2,4,58
IPSIMBIX, 0003HAYEHUE, IPU3HAK CKPEIIMBAIOIINXCS NPAMBIX. YTOJI MEXAY IPSIMbIMU B [TPy 2
MPOCTPAHCTBE. JIP 2.4,23,30
CamocrosiTesibHas padora o0yuarommxcst Nel6
ITonroroBka coobuienus (mpe3eHTanun) 1o reme «llapanieabHOCTh NPSMBIX U INIOCKOCTEM»
Tema 5.5. IlapannensHoCTh Conep:xaHue y4eOHOT0 MaTepuasa JI.6,7,8
IIJIOCKOCTEH. Paccrosinue mexny nmapajiieabHbIMU TUIOCKOCTSAMH. B3auMHOE paconokeHue IByxX M.2,4,58
rockocteil. [lapamienbHOCTh IIJIOCKOCTEH, MPU3HAKK U CBOMCTBA. Teopembl 0 [Py 2
MapaAIIEIbHBIX TJIOCKOCTSX. JIP 2,4,23,30
CamocrosiTesibHas padora o0yuaromuxcs Nel6
[ToaroroBka coobuienus (nmpe3eHranun) no teme «llapamiensHoCTh NPSAMBIX U
IIJIOCKOCTEMN.
Tema 5.6. Terpasap u Coaepixanue yueOHOro MaTepuaJa JI.6,7,8
napaenenunes. Pemenue 3agay. Omnpenenenue TeTpaspa, napauienenunena. Croiicta napauienenumneaa. Iloctpoenne M.2,4,58
ceueHui. Pemenne TMIOBBIX 3a1a4 ITPy 2
JIP 2,4,23,30
CamocrosiTesibHas padora odyuarommxces Nel6
ITonroroBka coobuienus (npezeHTanun) rno reme «llapanaenbHOCTh NPSAMBIX U
IIJIOCKOCTEMN.
Tema 5.7. KourponbsHas pabota Coaepixanue yueOHOIro MaTepuasa JI.6,7,8
Ned«ITapamienpHOCTD MPSIMBIX U KonTtpomnbHoit padota Ned4 o Teme «IlapannenbHOCTb IPSIMBIX U IIJIOCKOCTEM . M .2,4,58
TIJIOCKOCTEM. [Py 2
JIP 2,4,23,30
CamocrosiTesibHas padora odyuarommxcs Nel6
ITonroroBka coobuienus (mpe3eHTanun) rno reme «llapanaensHoCTh NPSAMBIX U
TIJIOCKOCTEMN.
Tema 5.8. [lepnenaAuKyIIpHOCTD Coaeprxanue yueOHOro MaTepuaa JI.6,7,8
MPSAMON U TJIOCKOCTH. [Tepecekaronuecs, mapajeabHble U CKPEIIMBAIOIIUECS MPSIMbIE. YTOI MEXKy IPSIMBIMU B M .2, 4,58
npoctpancTse. IleprnenaukynsapHocTh NpsiMbIX. [lapanienbHOCTs U EPIEHIUKYIIPHOCTD [TPy 2
MIPSIMOM M TUIOCKOCTH, TPU3HAKHU U CBOMCTBA. JIP 2,4,23,30
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CamocrosiTesibHas padora o0yuarommxcst Nel7
CocrasieHne kpoccopza «B3auMHOE pacoIoKeHUe NPSMBIX U INIOCKOCTEN B
IIPOCTPAHCTBEY.
Tema 5.9. [lepnenauxyisip u Coaeprxanue yueOHOro MaTepuasa 11678
HAKJIOHHBIE. YTOJ MEXIy NpsIMOU U [TepieHAMKYISIp U HAKJIOHHAS K TUIOCKOCTH. YTOJI MEXKTY MPSAMOU U TIIOCKOCTBIO. M 2 21 ’5 8
IIJIOCKOCTBIO. PaccrosiHus OT TOYKM 10 TWIOCKOCTH. PaccTosiHue OT pAMOU 110 INTOCKOCTH. Teopema o lLII’)y’Z ’
TpeX NepneHauKyIsIpax. PaccTosnue Mexny napamuienbHbIMU IUIOCKOCTSMU. PaccTosHue TIP 2.4.23.30
MEXKAY CKPEIIMBAIOIUMHUCS IPSIMBIMU. >TT
CamocrosiTesibHas padora o0yuarommxcs Nel7
CocraBnenne kpoccopza «B3anMHO€E pacooKeHue NpAMbIX U INIOCKOCTEN B
IIPOCTPAHCTBEY.
Tema 5.10. [IByrpanHHbIil yroi. Coaep:xaHue yueOHOro MaTepuajia JI.6,7,8
[TeprieHAMKYASAPHOCTD IIOCKOCTEM. [TeprieHAMKYAAPHOCTD IUIOCKOCTEMN, TPU3HAKUA U CBOMCTBA. [[ByrpaHHbIN yroJl, TUHEUHBIN M .2,4,58
yroJ IBYIPaHHOIO YIUIa. YTOJ MEXAY IIOCKOCTSIMU. [Py 2
JIP 2,4,23,30
CamocrosiTesibHas padora o0yuaromuxcs Nel7
Cocrasnenue kpoccBopia «B3zauMHoe pacnosiokeHue NpsAMbIX U INIOCKOCTEN B
IIPOCTPAHCTBEY.
Tema 5.11. Pewenne Coaepixanue yueOHOIro MaTepuasa JI.6,7,8
npoeCcCHOHANILHBIX 3ajiau. IIpsimble ¥ TNIOCKOCTH B apXUTEKTYpPE U CTPOUTEILCTBE. PellleHne TUMOBBIX 3a/1a4. M .2,4,58
[Py 2
JIP 2,4,23,30
CamocrosiTesibHas padora odyuarommxcs Nel8
ITonroroBka coobuienus (mpe3eHTanun) rno reme «llepneHIuKyaIspHOCTb NIPSIMbIX U
IIJIOCKOCTEM.
Tema 5.12. KontponbHas pabota Ne5 | Conep:kanue yueGHOro MaTepuajia JI. 6,7,8
«IlepneHIUKYIAPHOCTD NPSIMBIX U KonTponbHoit pabota Ne5 o teme «llepneHauKyIIPHOCTD MPSAMBIX U IJIOCKOCTEN». M .2,4,58
IJIOCKOCTEN». ITPy 2
JIP 2.4,23.30
CamocrositesibHas padora o0yuyaromuxcs Nel8
[TonroroBka coobuienus (mpe3eHTanun) rno reme «llepneHIuKyIIpHOCTb NPSMBIX U
IIJIOCKOCTEMN.
Tema 5.13. U306pakenue Coaeprxanue yueOHOro MaTepuaJa JI. 6,7,8
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MIPOCTPAHCTBEHHBIX (PUTYD. [TapannensHoe npoexkTrpoBaHue. OpTOroHaIbHOE IPOEKTUPOBaHUE. [l10uaos M .2,4,58
OpPMO2OHANILHOU NPOEKYUU MHO20Y20abHUKA. V1300paxeHne IpoCTPaHCTBEHHbBIX (QUryp. ITPy 2
Llenmpanvroe npoexmuposanue. B3auMHOe pacronoX)eHne MPOCTPAHCTBEHHBIX (Guryp. JIP 2,4,23,30
CamocrosiTesibHasi padora o0yuarommxcs Nel8
[TonroroBka coobuienus (nmpe3eHTannn) no teme «lleprneHauKynsspHOCTb NPSMBIX U 1
TIJIOCKOCTEMN.
Tema 5.14. O6001eHne U Coaeprxanue yueOHOro MaTepuasa 9 J.6,7,8
cUcTeEMaTH3allis 3HaHUH. O06o00menue u cucrematusanus 3Hanuid. [logseaeHue uToros 3a | cemectp. M .2,4,58
CamocrosiTesibHas padora odyuarommxcst Nel9 1
ITonroroBka MaTepuajioB COOOIEHUH U pe3eHTalul sl clauu.
Pa3pea 6.
YucioBble 1 OyKBeHHbIE 60
BbIpakeHus. CTeneHu U KOPHU.
Tema 6.1. Kopens N-Hoii creneHu. Coaepixanue yueOHOIro MaTepuasa
O3nakomiieHHe oOyd4aromuxcst ¢ (GopMaMu TeKylled M IMPOMEXYTOYHOH aTTecTalud, JI. 5,8,10
OCHOBHOM W JIOIIOJIHUTEIIBHOM JINTEPAaTypoOll MO KypCy MAWCLMIUIMHBI M IIPOBEICHUE 5 M. 3,7,8
MHCTPYKTaXa MO TEXHUKE O€30IaCHOCTH. ITPy 2
Kopens crenenu n > 1 u ero coiicTBa. Pernienue ynpaxHeHHH ¢ HCIIOJIb30BAaHUEM CBOWCTB JIP 2,4,23,30
KOpHsI N-HOW CTENEHH.
CamocrosiTesibHas padora odyuarommxcs: Ne2( 1
M3rorosnenue cnpaBouHoro Matepuaa rno remMe «KopHu, crenenu u jorapu@meiy».
Tema 6.2. [IpeoOpazoBaHue Coaeprxanue yueOHOro MaTepuasa
BBIpAXEHUH, coepkalux paaukanbl. | CTeneHb ¢ pallMoOHAIbHBIM IOKa3aTesieM U ee cBoiicTBa. [loHsATHE O cTenenu ¢ JI. 5,8,10
JEMCTBUTENBHBIM NTOKa3aTeaeM. CBOWCTBA CTEMEHU C JEHCTBUTEIBHBIM I10KA3aTEIIEM. 5 M. 3,7,8
[TpeoOpazoBanus BeIpaKEHUM, COACPKAIIMX pagUKaibl. JIeiiCTBUS Hal CTENEHSIMH C [TPy 2
JEeHCTBUTEIbHBIMH HoKa3aTeassMu. O000IIEHHE TOHATHS CTCIEHU. T0XASCTBEHHEIC JIP 2,4,23,30
npeoOpa3oBaHMs CTETICHEH C IeHCTBUTEIbHBIMU MTOKA3aTEISIMU.
CamocrosiTesibHas padora o0yuarommxcst Ne20 1
W3rotoBnenue crpaBouHoro marepuaina no teme «Kopuu, crenenu u sorapudmon.
Tema 6.3. Oysxn Y = Q/; X Conep:xanue y4e0HOro MaTepuajia } ) JI.5,8,10
. Onpenenenve GyHKIUYU, Tpa@UKU U CBOWCTBA QYHKIUH. M. 3,7,8
CBOWCTBA U rpaMKH. 2 1Py 2
JIP 2,4,23,30
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CamocrosiTesibHas padora o0yuarommxcst Ne20
M3rorosieHue cupaBouyHoro Matepuaia rno reme «KopHu, crenenu u jorapu@msi».
Tema 6.4. Creniennsie ¢pynkimuy, ux | ConepkaHue y4eGHOro MaTepuasia JI. 5,8,10
CBOICTBA, TpaduKHy. Omnpenenenue crerneHHon QyHKIMH, rpad)UKH U CBOMCTBA CTEIICHHBIX ()YHKITHA. M. 3,7,8
[Toctpoenne rpadukoB creneHHbIX GyHKIUH. CTeneHHas QyHKIHS ¢ HATypaIbHBIM I1Py 2
MOKa3aTeseM, €€ CBOMCTBA U rpaduK. JIP 2.4,23,30
CamocrosiTesibHast pabora odyuarommxcs Ne20
M3rorosieHue cupaBouyHoro Matepuaia rno reMe «KopHu, crenenu u jorapu@Meby.
Tema 6.5. Pemienue Coaepixanue yueOHOIro MaTepuasa JI. 5,8,10
npoecCHOHANBHBIX 3ajau. Pemienue uppanuoHanbHbeIX ypaBHEeHUH. Perienue npukiaaHeIx 3aaay. M. 3,7,8
[TPy 2
JIP 2,4,23,30
CamocrosiTesibHast paboTa odyuarommxcs Ne20
M3rorosiieHne cupaBouyHoro Matepuaia mno reMe «KopHu, crenenu u jorapu@mely.
Tema 6.6. KourponbHas padota Ne6 | Comep:kaHue yueOHOT0O MaTepuasa JI. 5,8,10
«CTeneHu u KOpHW». KonTponbHoit pabota Ne6 o reme «CTerneHn U KOpHM». M. 3,7,8
[Py 2
JIP 2,4,23,30
CamocrosiTesibHas padora o0y4yarommxcst Ne21
Pemenue sx3ameHallMOHHBIX 3a7a4 1o Teme «KopHu, cTeneHu u gorapu@moi.
Tema 6.7. IloxazatensbHas pynkuus | Coxep:kaHue y4eGHOTo MaTepuasia JI. 5,8,10
ee CBOICTBa U TpaduK. [TokazaTenpHast GyHKIMS (9KCTIOHEHTA), ee cBoicTBa U rpaduk. [Toctpoenue rpadukos M. 3,7,8
MoKa3aTeabHbIX (PYHKIMHA, CXOJICTBO U pa3IvMyue CBOMCTB IpauKOB. [Py 2
JIP 2,4,23,30
CamocrosiTesbHast padora o0yuarommxcs Ne22
W3rorosnenue crpaBouHoro marepuana «llokasarenpHas QyHKIUA».
Tema 6.8. [loka3aTenbHble Coaeprxanue yueOHOro MaTepuaa JI. 5,8,10
YpaBHEHUS. Onpenenenre Noka3aTelbHOIO YpaBHEHUS, CIIOCOObI peIeHUs TOKa3aTeIbHbIX YPABHEHUIH. M. 3,7.,8
[1Py 2
JIP 2.4,23,30
CamocrosiTesibHast padoTa o0yuarommxcs Ne22
W3rorosnenue cnpaBounoro marepuana «llokazarenpHas QyHKIUSI.
Tema 6.9. [loka3aTenbHble Coaeprxanue yueOHOIro MaTepuaa JI. 5,8,10
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HEPaBEHCTBA. Omnpenesnenre NOKa3aTelbHOTO HEPABEHCTBA, CIOCOOBI PEIICHHS MTOKAa3aTeIbHBIX M. 3,7,8
HEpPaBEHCTB. [Py 2
JIP 2,4,23,30
CamocTrosiTesbHasi padora o0yuarommxcs Ne22
W3zrorosnenne cupaBouHoro marepuaina «llokasarenpHas QyHKIHY.
Tema 6.10. Pemenue 3anau. Coaep:xanue yueOHOIro MaTepuasa JI. 5,8,10
Pemienune nmokazaTenbHBIX YpaBHEHUH U HEPABEHCTB PA3IUYHBIMU CIIOCOOAMH. M. 3,7,8
ITPy 2
JIP 2,4,23,30
CamocrosiTesibHas padoTa o0yuaromuxcst Ne22
W3rorosnenne cupaBounoro marepuaina «llokasarenpHas QyHKIHDY.
Tema 6.11. KontponsHast padota Ne7 | Comep:kaHue yueOHOT0 MaTepuasa JI. 5,8,10
«[ToxazarenpHast QyHKIHS. KonTponbHoit pabota Ne7 o teme «IlokazarenbHast QyHKIUSI. M. 3,7,8
[Py 2
JIP 2,4,23,30
CamocrosiTesibHas padora odyuarommxcs Ne23
ITonroroBka coobmenus no teme «Mctopust mnosiBieHus Jjorapupma» (10 >KEIAHUIO
00yJaronmxcsi).
Tema 6.12. [Tonsatue norapugma. Coaep:xanue y4eOHOro MaTepuasa JI. 5,8,10
Jlorapudm yucna. OCHOBHOE Jorapu(pMUIECKOe TOXKIECTBO. M. 3,7,8
[Py 2
JIP 2,4,23.30
CamocrosiTesbHast padora o0yyarommxcs Ne23
[ToaroroBka coobiienus mo Teme «Vctopus nosiBieHus oraprudmay (1o KeJaHuto
00yJarommxcs).
Tema 6.13. Jlorapudpmuueckas Coaepixanue yueOHOIro MaTepuasa JI. 5,8,10
¢byHK1UsA, ee CBOWCTBA U Ipad UK. Jlorapudmuueckast pyHKIHS, ee CBOHCTBA U rpaduk. M. 3,7,8
[TPy 2
JIP 2,4,23,30
CamocrosiTesibHas padora o0yuaromuxcs Ne24
W3rorosieHne cupaBouHoro marepuaia «Jlorapudmoiy.
Tema 6.14. CpoiicTBa jg0rapugmMoB. Coaeprxanue yueOHOro MaTepuaJa JI. 5,8,10
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Jlorapugm mpou3BeeHNs, YACTHOTO, CTETIEHH; TIepex0/l K HOBOMY OCHOBAHHUIO. M. 3,7,8
JlecATUYHBIN U HATYPATbHBIN JoraprudMBbl, YHUCTIO €. [Py 2
JIP 2,4,23,30
CamocrosiTesibHasi padora o0yuarommxcs Ne24
W3zrorosnenne cupaBouyHoro Matepuaina «Jlorapugmsny.
Tema 6.15.Pemienue 3anau. Conep:kanue y4eOHOTro MaTepuaa
[IpeoOpa3oBanus BIpaKEHH, BKIIOYAIONINX apu(METUYECKHIE OTIEPalnH, a TAKXKe 11.5.8.10
OTICPAIIMIO BO3BEJICHHS B CTETICHb M OTlepalnio JorapudmupoBanus. Haxoxnenne 3HaYCHUI M 3’ % 3
norapudma 1o npou3BOJILHOMY OCHOBaHUIO. [lepexo/1 OT 0OAHOTO OCHOBAaHMUS K APYTOMY. ﬁP ’ 2’
Brruncnenue u cpaBHeHue gorapudmo. Pemenne ynpaxHeHH Ha HCIIOIB30BaHUE CBOWCTB P 2 4y2 330
norapu(MoB, MPUMEHEHHUE KAIBKYJIATOPOB JIJIs1 BHIYMCICHHS >
norapudmos.JlorapudmupoBanme 1 MOTEHIMPOBAHNE BBIPAKECHHIA.
CamocrosiTesibHas padora odyuarommxcs: Ne24
W3rorosnenue cnpaBouHoro marepuania «Jlorapudmeny.
Tema 6.16.Jlorapudpmuyaeckue Coaepixanue yueOHOro MaTepuaJa JI. 5,8,10
YpaBHEHUSI. Omnpenenenue norapudmuyeckoro ypaHeHus. CrocoObl perienuii JorapupmMuaeckux M. 3,7,8
ypaBHeHH. Pemenue norapupmMuueckux ypaBHEHHN Pa3HBIMH CIIOCOOaMH. [Py 2
JIP 2,4,23 .30
CamocrosiTesibHas padora odyuarommxcs: Ne24
W3rorosieHune cupaBoyHoro Matepuaia «Jlorapugmsny.
Tema 6.17. Jlorapupmuueckue Coaepixanue yueOHOro MaTepuasa JI. 5,8,10
HEpaBEHCTBA. Omnpenenenue norapuMUUIECKOr0 HEPABEHCTBA, CIIOCOOBI €ro perieHus. Pemenue M. 3,7,8
Jorapu(pMUUECKUX HEPABEHCTB. [Py 2
JIP 2,4,23,30
CamocrosiTesibHas padora o0y4yarommxcs Ne24
W3rorosnenue crpaBouHoro marepuaia «Jlorapugmso».
Tema 6.18. Iluddepennuponanre Conep:xanue yueOHOIro MaTepuasa JI. 5,8,10
nokasareiabHoOU u orapupmuueckoit | JuddepennupoBanue nokasareabHo| 1 gorapudmMudeckoin GyHKINH. M. 3,7,8
(byHKIHH. [Py 2
JIP 2.4,23.30
CamocrosiTesibHas padora o0yuarommxcst Ne24
W3rortosnenue cnpaBouHoro marepuania «Jlorapupmen».
Tema 6.19. Pemenne Coaeprxanue yueOHOIro MaTepuaJia JI. 5,8,10
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npoeCCHOHATBHBIX 3aj1ad. Jlorapugmuueckas ciupaib B apXUTEKTYpe U CTPOUTENbCTBE . Pemenue 3agad no teme M. 3,7,8
«Jlorapumudeckue ypaBHEHHUSI 1 HEPABECHCTBAY. [Py 2
CamocrosiTesibHas padora o0yuaromuxcs: Ne24 1 JIP 2,4,23,30
M3rorosieHue cupaBoyHoro Matepuaia «Jlorapugmsi».
Tema 6.20. KontponbsHast pabora Ne§ | Conep:kaHue y4eGHOro MaTepuasia JI. 5,8,10
«Jlorapumudeckue ypaBHeHUS U KontponbHoii pabora Ne8 o Teme «Jlorapudmudeckue ypaBHEHHS 1 HEPABEHCTBAY. 5 M. 3,7,8
HEPaBEHCTBAY. [TPy 2
JIP 2,4,23,30
CamocrosiTesibHas padora odyuarommxcs Ne25
[TonroroBka coobuienus no teme «M3 UCTOPUH HHTETPATBHOI0 UCUUCICHUSD (10 1
KETTAHUIOO0YJAIOLITHXCS).
Pasznen 7.
Havyana maTemaTuieckoro 21
anaau3a. UaTerpaa u ero
NpUMeHeHHue.
Tema 7.1.1lepBooOpa3zHas u Coaepixanue yueOHOro MaTepuasa JI. 5,9,13
HEOIlpeIe/IEHHbIN HHTEerpall. IlepBooOpaznas. [lepBooOpa3Hble 3neMeHTapHbIX GyHKIMH. [IpaBuia BerunciaeHus 2 M.14,9
nepBooOpa3HbIX. HeonpeneneHHbll HHTETpal U €ro CBONCTBA. [Py 2,3,4
JIP 2,4,23,30
CamocrosiTesibHas padora odyuarommxcst Ne26 1
W3rorosnenue cupaBouHoro matepuaina «lleppooOpaszHas 1 UHTErpa.
Tema 7.2. Beiuucnenue Coaepixanue yueOHOIro MaTepuasa JI. 5,9,13
HEOIPEEIEHHOI0 UHTErpasa. OcHoBHbIE (OPMYIIBI HHTETPUPOBAHUS, METOJT HETIOCPEACTBEHHOT'O MHTEPUPOBAHUS 2 M.14,9
[Py 2,3,4
JIP 2,4,23,30
CamocrosiTesibHas padora odyuarommxcst Ne26 1
W3zrorosnenue cupaBouHoro matepuana «lleppooOpasHas U MHTErpam.
Tema 7.3. Onpenenennsnii narerpan, | Coaep:kanue yueOHOro MatepuaJjia JI. 5,9,13
¢dopmyna Herotona-JleitbHuna. [Tnomans kpuBonuHeHoM Tpanenun. [lousatue 06 onpenenenHom unterpaie. opmyna 5 M.14,9
Herorona - JleitOauma. [Py 2,3,4
JIP 2,4,23,30
CamocrosiTesibHas padoTra odyuarommxcs: Ne26 1

H3roroBneHue CIIPpaBOYHOT'0O MaTCpHralia «HepB006pa3Ha${ W UHTCTpaD).
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Tema 7.4. HaxoxxeHue miomanu Coaeprxanue yueOHOro MaTepuasa JI. 5,9,13
KPUBOJIMHEWHOW Tpareiuu. OCHOBHBIE CITy4aH pacIioOKEHHUS IIOCKON (GUTYPBI, aITOPUTM PEIICHUS 3a1a91 Ha 2 M. 14,9
BBIUHCJIEHHUE IIJIOLIAIH. [Py 2,3,4
JIP 2,4,23,30
CamocrosiTesibHas padora o0yuarommxcst Ne26 1
W3srorosnenue cupaBouHoro marepuana «lleppooOpaszHas M UHTErpa.
Tema 7.5. Pemenue 3agau ¢ Coaeprxanue yueOHOro MaTepuasa JI. 5,9,13
IIPUMEHEHUEM UHTErpaJioB. ITpumeps! npuMeHeHus MHTerpana B pusuke u reomerpud. Ilpumepsl ncnonabp3oBanus 5 M.14,9
IIPOM3BOIHOM JUIsl HAXOXKACHMSI HAUJTYUIIIEro PEIICHUs B IPUKIIAIHBIX 3a/]auax. [Py 2,3,4
Haxoxpaenue ckopocTu aj1s npoiiecca, 3aJjaHHoro (Gopmynoi mim rpadukoM. JIP 2,4,23,30
CamocrosiTesibHas padora odyuarommxcs: Ne26 1
W3zrorosnenue cupaBouHoro matepuaia «lleppooGpasHas u MHTErpam».
Tema 7.6. Pemienue Coaepixanue yueOHOIro MaTepuasa JI. 5,9,13
npo¢ecCHOHANIBLHBIX 3ajiau. [Tpumenenus UHTErpana B 3ajjayax ~ Opo¢eCCHOHATIBHOM  HAINPaBICHHOCTU 5 M.14,9
TeXHoJorn4eckoro npoduist . Pemenne 3amay mo teme «llepBooOpasHas W MHTErpai». [Py 2,3,4
[IpuMeHeHne HHTerpasia K BRIYMCICHUIO (PU3NYECKUX BETUYMH M TUIOIIAICH. JIP 2,4,23,30
CamocrosiTesibHas padora o0yuarwmuxcs Ne26 1
W3rotosnenue crnpaBouHoro marepuaia «lleppooOpa3Hasi 1 HHTErpa.
Tema 7.7. KontponsHas padota N9 | Conep:kanue y4eGHOro MaTepuajia JI. 5,9,13
«MHTETpan u ero NpUMEHEHHUE. KonTponbHoit pabota Ne9 o teme «MHTErpan u ero npuMeHEHUe». 2 M.14,9
[Py 2,3,4
JIP 2,4,23,30
CamocrosiTesibHas padora o0y4yarommxcst Ne26
N3rorosnenue crpaBouHoro marepuana «lleppooOpa3Has U HHTErpa». 1
Pazpea 8.
I'eomerpusi. Koopannarsel u 24
BEKTOPBI
Tema 8.1. Bexrops! B npoctpancTse. | Coaep:kanue yueOHOro MaTepuaJjia JI. 6,7,8
BexTopsl. Monynb BekTopa. PaBeHCTBO BEKTOpOB. Cll0)KEHHE BEKTOPOB U YMHOXKEHHE 5 M. 2,4,5.8
BEKTOpa Ha yucio. KommmHeapHbie BEKTOPBI. [Py 2
JIP 2,4,23,30
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CamocrosiTesibHas padora o0yuarommxcst Ne27
M3rorosieHue cripaBOYHOrO Marepuala no reme « BeKTopel B IPOCTPaHCTBEY.

Tema 8.2. Kommnanapusie BekTopbl. | Coaep:kaHue yueOHOro MaTepuasa JI.6,7,8
Kosnuneapnsie BekTopbl. Pa3nokeHue BEKTopa Mo JIByM HEKOJUTMHEAPHBIM BEKTOPaM. M. 2,4,5,8
Komiutanapusie BeKTOpsl. Pasiioxkenue no TpeM HeKoMILIaHapHbIM BekTopam. [IpaBuiio I1Py 2
napajuiesenuIesa. JIP 2.4,23,30
CamocrosiTesibHas pabora o0yuyarommxcs Ne27
M3rorosieHue cripaBOYHOroO Marepuala no reme «BeKTopel B IPOCTPaHCTBEY.

Tema 8.3. KoopauHaTel TOUKU U Conep:xanue yueOHOro MaTepuaJia 11.6.7.8

KOOpJMHATHI BEKTOPA. Koopaunats! 1 BeKTOpHI. JlekapTOBbI KOOpAMHATHI B IpocTpancTBe. Dopmyra pacCTOSHUA M '2 Z‘ ’5 8
MEXIYy IBYMA ToukaMu. Dopmyna paccmosanus om mouku 0o niockocmu.Ilpoexius HP’ ’2’
BEKTOpa Ha ocb. KoopauHaThl BEKTOpA, CBSA3b MEXAY KOOPAMHATAMU BEKTOPA U P 2 4y23 30
KOOpJHMHATAMM TOYEK./[eHCTBHS C BEKTOpAMH, 3aJAaHHBIMA KOOPAVHATAMM. CTT
CamocrosiTesibHas padora o0yuaromuxcs: Ne28
W3rorosneHue cripaBouHOro Marepuaina «MeTox KoOOpAuHaT B IPOCTPAHCTBEY.

Tema 8.4. CxanspHoe npoussenenue | Coaep:kaHue yueOHOTo MaTepuaa JI. 6,7,8

BEKTOPOB. VYron mexnay Bekropamu. CKalsipHOE IPOU3BENCHNE BEKTOPOB. DPopMyIia 11l BEIYMCIICHHUS M. 2,4,5,8
YIJIOB MEXKy NPSMBIMU U IIJIOCKOCTSIMHU B ITPOCTPAHCTBE. BEKTOPHOE ypaBHEHUE NIPSIMON U [Py 2
IIJIOCKOCTH. VICOb30BaHne BEKTOPOB MPU JOKA3aTEIbCTBE TEOPEM CTEPEOMETPHH. JIP 2,4,23,30
CamocrosiTesibHas padora odyuarommxcs: Ne28
W3rorosneHue cripaBouyHOro Marepuana «Meroa KOOpAuHaT B IPOCTPAHCTBE

Tema 8.5. JIBrxenus. Coaepixanue yueOHOro MaTepuasa J. 6,7,8
Tlonamue o cummempuu 6 npocmpanHcmee(YeHmpaibHas, 0Cesasl, 3ePKANbHAS). M. 2,4,5,8
[TapannensHbIN IEpEHOC. [TPy 2

JIP 2,4,23,30

CamocrosiTesibHas paboTa 00y4aromMXCs
N3roroBnenue crpaBouHoro marepuaina «MetoNe28 1 koopAMHAT B IPOCTPAHCTBEN.

Tema 8.6. Pemienune Coaeprxanue yueOHOro MaTepuaa JI.6,7,8

npodecCHOHANBHBIX 3aj1au. BekTopHoe mpocTpaHCTBO B IpO(heCCHOHANIBHBIX 3a/1auax. Pelenue 3a1a4 no reme M. 2,4,5,8
«KoopaunaTel 1 BEKTOpbI». Vcroap30BaHNEe KOOPAVHAT U BEKTOPOB IPU PEIICHUH [TPy 2
MAaTEMaTUYECKUX U MTPUKIIAJIHBIX 3a/1a4. JIP 2,4,23,30

CamocrosiTesibHas padora o0y4yarommxcst Ne28
N3rorosienue cupaBodyHoro Matepuaina «MeTos KOOpAUHAT B IPOCTPAHCTBEY.
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Tema 8.7. KontponsHas padora Nel0 | Conep:kaHue y4eGHOro MaTepuajia JI.6,7,8
«KoopauHaTbl 1 BEKTOPHD». KontponbHoii pabora Nel0 o teme «KoopauHaThl 1 BEKTOPHI. 2 M. 2,4,5,8
[TPy 2
JIP 2,4,23,30

CamocrosiTesibHas padora o0yuarommxcst Ne28 1
M3rorosieHune cupaBoyHoro Matepuaina «MeToa KOOpAUHAT B IPOCTPAHCTBEY.

Paznea 9.

I'eomerpusi. MHOrOrpaHHHMKH. 42

Tema 9.1. [lonsatue muHororpannuka. | Coaep:kanue yueOHOro MaTepuaJjia

[Ipusma. MHuororpanauku. Bepumnsl, pedpa, rpaHi MHOTOrpaHHuKa. Paseéepmka. Muozozpannvie JI.6,7,8
yenvl. Boinyxnvle mnozoepannuxu. Teopema Dinepa.llpusma, ee ocHOBaHUsA, OOKOBBIE pedpa, 5 M.24,5,8
BBICOTA, OOKOBast MOBEpXHOCTh. [IpsiMas u HakioHHas npu3Ma. [IpaBunbHas npusma. [Py 2,3
[Mapannenenunen. Ky6. Pemenne TUoOBbIX 3a71a4 HA BRIYUCIICHUE TUIOIIAU TTOBEPXHOCTH JIP 2,4,23,30
IIPU3MBI.
CamocrosiTesibHas padora o0yuarwmuxcs Ne29
W3rorosneHue cupaBouHOro Matepuaia rno reme «lliomans nopepxHocTu 1
MHOTI'OI'PAHHHUKOB).

Tema 9.2. [Iupamupa. Coaepixanue yueOHOro MaTepuasa JI.6,7,8
[Mupamuna, ee ocHoBaHue, OOKOBBIE pedpa, BHICOTA, OOKOBAsi MOBEPXHOCTh. TpeyronpHas 5 M.24,58
nupamua. [lpaBunbHas nupamuaa. Y cedyeHHas nupamuia. [Py 2,3

JIP 2,4,23,30

CamocrosiTesibHas padora o0y4yarommxcst Ne29
N3rotosnenue cripaBouyHoro marepuaia mno teme «llnomaap noBepxHoctu 1
MHOTOTPaHHUKOBY.

Tema 9.3. IIpaBusnbHbIC Coaepixanue yueOHOIro MaTepuasa J. 6,7,8

MHOT'OTPaHHUKHU. Ceuenns MHororpanHukoB. [loctpoenue ceuenuii. [IpeacraBnenue o npaBUIBHBIX 5 M. 24,5,8
MHOTOTpaHHHUKaX (TeTpa’ap, Ky0, OKTa3p, AoAeKarap U ukocasp). CummeTpus B KyoOe, B [Py 2,3
napajuieJIenunesie, B Npu3sMe U Nupamuie. JIP 2,4,23,30
CamocrosiTesibHas padora o0yuarommuxces: Ne29
N3roroBnenue cripaBouHOro Marepuaina mno teme «llnomanb noBepxHocTu 1
MHOTOTPaHHUKOBY.

Tema 9.4. Peienue 3angau Coaeprxanue yueOHOro MaTepuasa 2 JI.6,7,8
Pemenue 3agau no reme « MHorpanHukmny. Mcnosib30BaHuE TEOPUHU 1O MHOTOTPAHHUKAM M.24,5,8
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IIpY pEelICHUN IPUKIIAIHBIX 3a]au. [Py 2,3
CamocrosiTesibHasi padora o0yuarommxcst Ne29 JIP 2.4,23,30
N3roroBnenue cripaBouHOro Marepuaia no teme «llnomanp noBepxuoctu
MHOI'OIPaHHHUKOB).
Tema 9.5. KonrponbHas pabota Coaeprxanue yueOHOro MaTepuasa JI.6,7,8
Nel1«MHororpaHHUKN. Kontponbroii pabora Nel 1 mo teme «MHOTOTpaHHHKN». M. 24,58
[Py 2,3
JIP 2,4,23,30
CamocrosiTesibHas padora odyuarommxcs Ne29
W3rorosneHue cupaBouHOro Matepuaia no reme «llinomans nopepxHocTu
MHOTOTPaHHHKOBY.
Tema 9.6. Lyuiunap. Coaep:xanue yueOHOro MaTepuaJia JI.6,7,8
Tena u noBepxHocTH Bpamienus. Lununap u konyc. OcHoBaHMe€, BbICOTa, OOKOBast M. 24,58
MOBEPXHOCTh, 00pa3ymoias, pa3Beptka. Ocesvie ceuenuss u ceueHus, napaieibHbie TPy 2,3
OCHOBAHUIO. JIP 2,4,23,30
CamocrosiTesibHas padora odyuarommxcs: Ne30
CocraBieHue cripaBo4HOM Tabuuib! 1o TeMe «Ilnoniags moBepXHOCTeH Tell BpaLlleHUs».
Tema 9.7. Konyc. Coaepixanue yueOHOIro MaTepuaJa J. 6,7,8
Konyc. Yceuennsiit konyc. OCHOBaHMe, BBICOTa, OOKOBast TIOBEPXHOCTb, 00pazyrolas, M. 24,5,8
pasBepTKa. duaunc, eunepbona, napabona Kaxk cevyenus kowyca. L{ununopuueckue u [Py 2,3
KOHUYEeCKUe NOBEPXHOCMIU. JIP 2,4,23,30
CamocrosiTesibHas padora odyuarommxcs: Ne30
CocraBieHue cripaBoYHOM TabuuIbl o Teme «l1moma e MOBEpXHOCTEH Tesl BpallleHUsD.
Tema 9.8. Cdepa u map. Coaepixanue yueOHOIro MaTepuasa J. 6,7,8
Hlap u cepa, ux ceuenus. KacatenpHas miaockocts k chepe. Chepa, enucannas 6 M. 24,5,8
MHO202PAHHUK, cghepa, ONUCAHHAS OKOJIO MHO202panHuKa.Y paBHEHUs cepsl u niockocmu. TPy 2,3
B3anmHuoe pacnonoxenue cdepsl U miockocTH.[11011aas moBepXHOCTH chepsbl, Hapa. JIP 2,4,23,30
CamocrositesibHas padora od0yuaromuxcs Ne31
CocraBieHue KpoccBopsia «MHOTOIpaHHHUKH U Tella BPAIISHUS».
Tema 9.9. Pemenue Coaep:xanue yueOHOro MaTepuaJia JI. 6,7,8
npoecCHOHANILHBIX 3aj1ay. [Tnomaau noBepxHocTelt KOMOMHUPOBAHHBIX TeOMeTpruUecKux e . CBOHCTBO M. 2,4,5,8
OMCCEKTPUCHI yria TpeyrojibHuKa. Perenue TpeyronbHUKOB. Boruricnenue OuccexTpuc, [Py 2,3
MeJIMaH, BBICOT, PAJIMYCOB BIIMCAHHOW M OIIMCAHHOM OKPYKHOCTEH. POpMyIIbI IIJIOIIA U JIP 2,4,23,30
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TpeyroiabHHUKa: popmyina ['epoHa, BeIpaskeHHUe IO IN TPEYTOJIbHUKA Yepe3 pajnyc
BIMICAHHOM M ONTMCAHHOM OKPYKHOCTEH. Pernenne THoBBIX 3a1a4.
CamocrosiTesibHas padora odyuarommxcs Ne31
CocraBienue kpoccBopzia «MHOIOrpaHHUKH U TeJla BPAIllEHUs».
Tema 9.10. KonrponsHas padora Coaeprxanue yueOHOro MaTepuaJa JI.6,7,8
Nol2«umuuap, KOHYC, Iap». Kontponbroii pabota Nel2 o teme «{unmaap, KoHyC, mapy. M. 24,58
[Py 2,3
JIP 2,4,23,30
CamocrosiTesibHas padora odyuarommxcs Ne31
CocraBienue kpoccBopzia «MHOrOrpaHHUKH U TeJla BpaIllEHUs».
Tema9.11. O6bEM npsimoyroasHoro | Coaep:kanue yuedOHOro MaTepuajia 1. 6.7.8
napajuiefienunena, npsaMoi npusmsl, | OOBEMBI TeJl U TUIOIIAU UX TOBepXHOCTel. [lonsamue 06 ob6veme mena. OmuoweHue M 2 4’1 ’5 3
LWINHIPA. 00vbeM06 n000OHbIX me/l. BRIYHUCICHNE YTIIOB ¢ BEPIIMHONW BHYTPH M BHE KPyTa, YIiIa MEXIy HP;I ’2 3’
XOpIoi 1 KacarenbHOH. TeopeMa o Ipou3BeieHUN OTPE3KOB Xop. Teopema o KacaTelbHON P 2.4 2’3 30
u cekyuieil. Teopema 0 cymme KBaapaTOB CTOPOH M JUArOHAJIEH MapajuiesiorpaMma. »TT
CamocrosiTesibHast paboTa odyuarommxcs Ne32
M3rorosiieHre cupaBouyHOro Matepuaia 1no reMe «O0bEMBbI Tem».
Tema 9.12. O6bEM HaKIIOHHOMN Coaepixanue yueOHOIro MaTepuaJa J. 6,7,8
IIPU3MBI, TMPAMUJIBI U KOHYCA. ®opmyiel 00beMa MUPaMuAbI U KOHyca. POpMyIIbl IO TOBEPXHOCTEH HMIUHPA U M. 24,5,8
Konyca. UaTerpanpuas popmyna oobeMa: BIYUCICHUE 00BEMOB TEJ IO TIJIOMIASM €ro [Py 2,3
MApAJJIENbHBIX CEYEHUN. JIP 2,4,23,30
CamocrosiTesibHast paboTa odyuarommxcs Ne32
M3rorosiieHre cupaBouyHOro Matepuaia rno reMe «O0bEMBbI Tem.
Tema 9.13. O6béMm mapa u wiomane | Coaep:kanue yuedOHOro MaTepuasia JI.6,7,8
cdepsl. [Togobue Te. ®opmyiel 00beMa mapa 1 miomaau cpepbl. O6bEM MapOBOro CErMEHTa, IAapPOBOTo CIIOs, M. 24,5,8
cexropa. [TogobOue Ter. [Py 2,3
JIP 2,4,23,30
CamocrosiTesibHas padora o0yuarommuxces: Ne32
M3rorosiieHre cupaBouyHOro Matepuaia rno remMe «O0bEMBI Tem.
Tema 9.14. Pemienne Coaep:xanue yueOHOro MaTepuaJia JI. 6,7,8
npoecCHOHANILHBIX 3aj1ay. Pacuer o6beMa BMECTUMOCTH BelllecTB. BrincanHble U ONMCaHHbIe MHOTOYTOJIbHUKH. M. 2,4,5,8
CaoiicTBa M MPU3HAKK BIHMCAHHBIX U ONMKMCAHHBIX YETHIPEXYTOJIbHUKOB. [ eoMeTprueckre [Py 2,3
MecTa Todek. Perenune 3a/1a4 ¢ HOMOIIbI0 T€OMETPUYECKUX MPeoOpa3oBaHUi 1 JIP 2,4,23,30
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reoMeTpuueckux Mect. Teopema Yeswvl u meopema Menenas. Innunc, eunepboia, napabona
Kak eeomempuyeckue mecma mouex. Hepaspewumocms knaccuueckux 3a0a4 Ha
nocmpoenue.Kelic — cranuu «PelieHre TUIIOBBIX 33/1a4 HAa BIYUCIICHUE TJIOIIAIECH 1
00BEMOBY.
CamocrosiTesibHast paboTa o0yuarommxcs Ne32 1
W3rorosieHune cupaBoyHoro Matepuaia 1no reMe «O0bEMbI Tem».
Tema 9.15. KonTponbHas Coaeprxanue yueOHOro MaTepuasa J.6,7,8
paboraNel3 «OO0BEMBI TEIY. Kontponbroii padora Nel3 o reme «OO0BEMBI TEI». 5 M. 24,58
[Py 2,3
JIP 2,4,23,30
CamocrosiTesibHas padoTa o0yuarmmuxcs: Ne33 1
Penienue sK3aMeHaIIMOHHBIX 33/1a4.
Paznea 10.
YucioBble 1 OyKBeHHbIE 18
BbIpakeHus. KomiuiekcHble yncJa.
Tema 10.1. KommuiekcHble uncia u Coaepixanue yueOHOro MaTepuasa
apupMeTHYeCcKre ornepanuy Hal KommiekcHble uncna. ['eoMeTprudeckas HHTepIpeTanus KOMIUIEKCHBIX YUCe]. JI.5,7,9
HUMH. JleiicTBUTENbHAS M MHUMAas 4acTh,MOAYJIb U apPT'YMEHT KOMILJIEKCHOTO YHUCIIA. 5 M. 14,7
Anrebpanyeckasi 1 TPUTOHOMETpUYEcKasi OPMBI 3alMCU KOMIUIEKCHBIX YHCEL. [TPy 2
Apudmernueckue 1eficTBUS Ha/l KOMIUIEKCHBIMU YUCIIaMH B pa3HbIX (popMax 3amucH. JIP 2,4,23,30
KomMIuiekcHo conpsiKeHHbIe Ynca.
CamocrosiTesibHas padoTa odyuarwmuxcs: Ne34 1
N3rorosnenue cripaBouyHOro marepuaia «KoMIiekcHble ynuciiay.
Tema 10.2. KommiekcHble yncna. Coaepixanue yueOHOIro MaTepuasa J.5,7,9
Tpuronomerpuueckas ¢popma 3arucu KOMIUIEKCHBIX dncelsl. ApupmeTnyeckue qecTBus 5 M. 1,4,7
HaJ KOMIJIEKCHBIMH YUCJIaMU B Pa3HBIX (popMax 3arucH. [TPy 2
JIP 2,4,23,30
CamocrosiTesqibHasi padora odyuawommxcs Ne34 1
N3roroBnenue cripaBouyHOro marepuaia «KoMIaekcHble ynuciay.
Tema 10.3. KomruiekcHble uncna u Coaep:xanue yueOHOro MaTepuaJia JI1.5,7,9
KBaJpaTHbIC YPABHEHUS. Perienue kBasipaTHBIX ypaBHEHUH C OTPULATEIBHBIM JUCKPUMHUHAHTOM. 5 M. 14,7
[Py 2
JIP 2,4,23,30
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CamocrosiTesibHas padora o0yuarommxcst Ne34
N3rorosnenue cupaBouHoro Matepuana «KommiekcHsle ynuciay.
Tema 10.4. Bozenenue Coaeprxanue yueOHOro MaTepuasa JI.5,7,9
KOMIUJIEKCHOTO YHUCJia B CTEICHb. Boszeeoenue 6 namypanvryo cmenens (popmyna Myaspa). Ocnosnas meopema aneeopbi. M. 1,4,7
W3BieueHue KopHel U3 [TPy 2
KOMIUIEKCHOT'O YHCIIA. JIP 2,4,23,30
CamocrosiTesibHas padora o0yuarommxcst Ne34
N3rorosnenue cupaBouHoro Matepuana «KommiekcHble yuciiay.
Tema 10.5. Pemenue 3anau Coaepixanue yueOHOIro MaTepuasa JI.5,7,9
Pemenne 3agad no reme «KoMIIJIeKCHBIE YHCTIay. M. 14,7
[Py 2
JIP 2,4,23,30
CamocrosiTesibHas padora odyuarommxcs Ne34
W3rorosnenue cupaBouyHoro Matepuana «KommiekcHble yuciay.
Tema 10.6. KoutponsHas pabora Coaep:xanue yueOHOro MaTepuaJia J1.5,7,9
Nel4«KommnekcHble yucna. KonTponbHoit pabora Nel4 no teme «KomruiekcHble unciay. M. 14,7
[Py 2
JIP 2,4,23,30
CamocrosiTesibHas padora o0y4yarommxcst Ne35
Pemenue sk3amMeHallMOHHBIX 3a7a4 110 TeMe «KoMIUIeKCHbIE Ynciiay.
Paznea 11.
DJieMeHTbl KOMOMHATOPHUKH,
CTATHCTUKH U TEOPHH
BeposiTHOCTel. OCHOBHBbIE IOHATHS
KOMOUHATOPHKH.
Tema 11.1. OcHOBHBIE IOHATHS Coaepixanue yueOHOIro MaTepuasa 115713
KOMOHWHATOPHKH. [ToouepenHblit 1 OTHOBPEMEHHBII BHIOOP HECKOJIBKUX JIEMEHTOB M3 KOHEYHOTO M i é 3
MHOecTBa. PopmyJia YHCIIa IEPECTAaHOBOK, COYETAHHH, pa3MelleHni. Perenne HP.y 2’ 3’, 5
KOoMOMHATOpHBIX 3a1a4y. Popmyna 6uHoma Hetorona. CBoiicTBa OMHOMHATBHBIX 1P 2.4 i3’ 30
4,23,

koaddunmento. Tpeyronpauk Ilackans.

CamocrosiTesibHas padora o0y4yarommxcst Ne36
W3roroBneHne cripaBoOYHOTO MaTepralia « DJIeMEHThl MAaTeMaTHUECKOW CTATUCTHKH,
KOMOHMHATOPUKH U TEOPUU BEPOSITHOCTEN».
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Tema 11.2. Pemenue 3amay. Coaeprxanue yueOHOro MaTepuasa JI. 5,7,13
Pemenne koMOMHATOPHBIX 3aj1a4. M. 1,5,8
[Py 2,3,5
JIP 2,4,23,30
CamocrosiTesibHas padora o0yuarommxcst Ne36
M3roroBieHue cripaBouHOro MaTepuana « J1eMEHThl MaTeMaTHUECKOW CTAaTUCTHKH,
KOMOWHATOPHUKH U TEOPUU BEPOSITHOCTEN».
Paznen 12.
JJiIeMeHTbl KOMOMHATOPUKH,
CTATHCTHKHU U TEOPHHU
BeposATHOCTE.OCHOBHbBIEC TOHATHUS
TeOPHUHU BEPOSITHOCTEIN.
Tema 12.1. OcHOBHbBIE IOHATHS Coaepixanue yueOHOIro MaTepuasa
TEOPHH BEPOATHOCTEH. DneMeHTapHbIe U CI0XKHbIE cOOBITUS. PaccMOTpeHue ciryyaeB U BEPOSITHOCTh CYMMBI
HECOBMECTHBIX COOBITH, BEPOATHOCTb POTUBOIIOJIOKHOTO COObITUS. [lonamue o JI. 5,7,13
He3asucumocmu cobbimuii. Bepossmuocme u cmamucmuyecKkas 4acmoma HacmynjieHus M. 1,5,8
coovimus. Knaccuaeckast BEpOSITHOCTHAS CXeMa JIJIs PABHOBO3MOYKHBIX UCITBITAHUN. [Py 2,3,5
IIpaBuiio reoMeTpu4ecKuX BEpOSITHOCTEN. Mcrop30BaHNe KOMIIBIOTEPHBIX TEXHOIOTHM JIP 2,4,23,30
U1 co3anust 0a3bl JaHHBIX. BeposTHocTHas cxema bepnyiim, Teopema bepuymu,
MOHATUE MHOTOTPAHHUK PAaCHpPEeICHHSL.
CamocrosiTesibHas padora odyuarommxcst Ne37
W3roroBneHue cipaBouHOro MaTepraia « 9JIeMEHThl MaTeMaTHUECKONW CTaTUCTHKH,
KOMOWHATOPHKH U TEOPHUU BEPOSITHOCTEI.
Tema 12.2. DnemeHTHI Coaeprxanue yueOHOro MaTepuasa JI. 5,7,13
MaTeMaTHYECKOW CTaTHCTUKH. TabnuuHoe u rpaduueckoe npeacTaBieHue NaHHbIX. Yucnosvle xapakmepucmuxu psoos M. 1,5,8
OAHHbIX. TPy 2,3,5
JIP 2,4,23,30
CamocrositesibHas padora o0yuaromuxcs Ne37
W3rorosneHue cipaBouHOro MaTepraina « JIeMEeHThl MaTeMaTHUECKOW CTaTUCTHKH,
KOMOWHATOPHKH U TEOPHU BEPOSITHOCTEN.
Tema 12.3. Pemenue Coaepixanue yueOHOro MaTepuasa JI. 5,7,13
npodeccuoHanbHbIX 3ajad. BeposiTHOCTB B 3371auax TEXHOJIOTUYECKOTO MPOPUIIS. M. 1,5,8
I1Py 2,3,5
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JIP 2,4,23,30

CamocrosiTesibHasi padora o0yyarommxcst Ne37
N3roroBneHue cripaBouHOro Marepuaia «JI€MEHTbl MATEMaTUYECKONW CTaTUCTUKH, 1
KOMOMHATOPUKH U TEOPUU BEPOSITHOCTEN».

Pa3nean 13. 15

YpaBHeHMsI M HEPABEHCTBA.

Tema 13.1. O6wmue Meronsl penieHus | Coaep:kaHue yueOHOro MaTepuasa 11.7.910

YPaBHEHHUH. Pemienue panoHanbHbIX, HOKa3aTeIbHbIX, JIOTAPU(PMUIECKUX U TPUTOHOMETPUYECKUX M ’1 2’ 4
YPAaBHEHU! U HEPaBEHCTB. PelieHne nppanoHaIbHBIX YpaBHEHUNU 2 H'P ’ 0’2
Hepagencma. PaBHOCUIIBHOCTH ypaBHEHUH. Mcrionb3oBaHue CBONCTB M rpa@UKOB (HyHKIIHIA P 2 Z 23.30
IIPU PEIICHUN YPABHEHUM. »TT
CamocrosiTesibHas padora odyuaromuxcs Ne38
W3roroBneHue cripaBOuHOro Marepuaia «YpaBHEeHUs U HepaBeHCTBAa. CHCTEMbI ypaBHEHUM 1
Y HEPABEHCTB) .

Tema 13.2. O6uue Metosl peuieHus | Coaep:kaHue y4eOHOT0 MaTepHUasa 1.7 9.10

HEpPABEHCTB. JlokazaTenbcTBa HEpaBeHCTB. HepaBeHCTBO 0 cpelHeM apu(PMETHYECKOM U CPETHEM M ’1 2’ 4
reOMETPUUYECKOM JIBYX uHucell. Perienne paioHalbHbIX, IOKa3aTENIbHbIX, 2 H'P ’ 0’2
Jorapu(PMUUECKUX U TPUTOHOMETPUUECKUX HEPAaBEHCTB. Pellenne uppanoHaibHbIX P 2 Z 2330
HEpaBEHCTB. PABHOCMIIBHOCTH HEPABEHCTB. P
CamocrosiTesibHas padora odyuarommxcs Ne38
N3roroBneHue cripaBOUYHOr0 Marepuaia «YpaBHEHUS U HepaBeHCTBA. CUCTEMBI ypaBHEHUN 1
1 HEPABEHCTBY.

Tema 13.3. Pemennie ypaBHeHul u Coaeprxanue yueOHOro MaTepuasa

HEpPABEHCTB. Hcnonb3oBanne cBOMCTB U rpaduKkoB (PYHKUNN IpU PELLIEHUU YPAaBHEHUHM U HEPABEHCTB. 1.7 910
Merton nnTepBanoB. M300paxeHue Ha KOOPIMHATHOM MIIOCKOCTH MHOXKECTBA peIlIeHHH M ’1 2’ 4
YPAaBHEHUI U HEPABEHCTB C JBYMS IIEPEMEHHBIMU U X CUCTEM. Pelenne ypaBHEHUN U 2 H'P ’ 0’2
HEPaBEHCTB C MOJYJIeM, PACKPbIBasi MOJYJb 110 ONPEAEICHHIO, TpaUuecKu U UCIOb3Ys P 2 123 30
cBOicTBa (PyHKUMI BXOJAIIMX B BbIpaxkeHHe. Perienre ypaBHeHUH U HEPABEHCTB C IByMS T
IIEPEMEHHBIMH.
CamocrositesibHas padora o0yuyaromuxcs Ne38
N3roroBneHue cripaBOUHOro Marepuaina «YpaBHEHUS U HepaBeHCTBA. CUCTEMBI ypaBHEHUN 1
1 HEPABEHCTBY.

Tema 13.4. CucteMbl ypaBHEHHH. Coaeprxanue yueOHOIro MaTepuaia 2 JI.7,9,10
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3aja4yM ¢ napaMeTpami. OCHOBHbBIE IPUEMBI PEIICHUSI CUCTEM YPaBHEHHI: MTOJICTAHOBKA, aJire0pandeckoe M. 1,2,4
CJIO’KCHUE, BBEJICHUE HOBBIX MTEPEMEHHBIX. PABHOCUIIBHOCTh YpaBHEHU, HEPABEHCTB, [TPy 02
cucreM. Pernienue cuctemM ypaBHEHHM ¢ ByMsI HEU3BECTHBIMU (IIPOCTENUIINE THUIIBI). JIP 2,4,23,30
Pelnrenne cucreM HEpaBEHCTB C OJHOM EPEMEHHOM.
CamocrosiTesibHas padora o0yuarommxcst Ne38
W3roroBieHue cripaBOYHOro Marepuaia «YpaBHEHUS U HepaBeHCTBA. CUCTEMBI ypaBHEHUN 1
1 HEPABEHCTBY.

Tema 13.5. Pemenue Conep:kaHue y4e0HOTo MaTepuaja JI.7,9,10

npoeCCHOHATBHBIX 3ajad. Haxoxnenne Hem3BECTHOM BETMUMHBI B 33/1a4axX TEXHOIOTH4Yeckoro npoduis Jlpumenenue 2 M.124
MaTeMaTHYeCKUX METOJIOB ISl PEIICHUs COACP KaTeNIbHBIX 33/1a4 U3 pa3InYHbIX 001acTei [Py 02
HayKU U IpakTUKU. MIHTepniperanus pe3ynbrara, y4eT peaabHbIX OTPAaHHYEHUN. JIP 2,4,23,30
CamocrosiTesibHas padora o0yuaromuxcs Ne38
W3rotoBneHue cripaBouHOro Marepuaia «YpaBHEeHUS U HepaBeHCTBA. CUCTEMbI ypaBHEHUN 1
Y HEPABEHCTBY.

Paznen 14.

YucioBble 1 OyKBeHHbIE 15

BbIpaskeHusi. MHOTo4J/1eHbI.

Tema 14.1. MHOrous€eHbI OT OHON Coaepixanue yueOHOro MaTepuasa 1.7.910

IIEPEMEHHOM. MHorouness! 0T OJHOM EPEMEHHOM. JleTMMOCTh MHOTOYIEHOB. [[eJ1€eHne MHOTOWIEHOB ¢ M ’1 2’ 4
ocTaTKoM. PannoHanbHble KOPHM MHOTOWIEHOB C LIeTbIMU K03 durentamu. Cxema 2 H'Py’ 0’2
T'opnepa. Teopema be3y. Unciio kopHei MHOTOUYIEHA. DOPMYIIBI COKPALLIEHHOTO YMHOXKEHUS TP 2.4.23.30
JUIsl cTapux creneneil. buaom HeroTona. > T
CamocrosiTesibHas padora o0y4yarommxcst Ne39 1
W3rotoBnenue cripaBoyHOro Marepraia «MHOTOUJIEHbD.

Tema 14.2. MHOro4I€eHSBI OT Coaeprxanue yueOHOro MaTepuasa JI.7,9,10

HECKOJIbKUX MTEPEMEHHBIX. MHnozounenvl om HeCKONbKUX NEPEMEHHBLX, CUMMempUiecKue MHo2041eHbl. MHOTOUJIEHbI OT 5 M. 1,24
JBYX IIEPEMEHHBIX. [1Py 02

JIP 2.4,23,30

CamocrosiTesibHas padora o0yuarommxcst Ne39 1
W3rotoBnenue crpaBouyHoro Marepraina «MHOTOUJIEHBD.

Tema 14.3. YpaBHEHUsI BBICIINX Coaepixanue yueOHOro MaTepuasa JI.7,9,10

CTEIEHEN. Pemienue ypaBHEHHIT BBICIIUX CTEMIEHEN: METOJIOM Pa3I0KEHUS HA MHOKUTEIU U METOJIOM 2 M.1,2,4
BBE/ICHUS] HOBOW IIEPEMEHHON; METOJ| pELIEHUs] BO3BPATHBIX YPAaBHEHU. [1Py 02
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JIP 2,4,23,30
CamocrosiTesbHasi padora o0yuarommxcst Ne4( 1
Pemenue sk3aMeHallMOHHBIX 3a7a4 10 TeMe «MHOTOWIEHBD».
Tema 14.4. Pemenue Coaep:kanue y4e0HOro MaTepuasa JI. 7,910
npoeCCHOHATBHBIX 3aj1ad. HaxoxaeHre HeM3BECTHOM BETMUMHBI B 331a4aX TEXHOJIOTHYECKOTro npoduis. Pemenne 5 M. 1,24
YpPaBHEHUH BBICIINX CTENIECHEN Pa3IMUHBIMH METOIaMHU. [TPy 02
JIP 2,4,23,30
CamocrosiTesqbHasi padora o0yuarommxcst Ned1 1
Pemenne sk3aMeHaIIMOHHBIX 3a7a4 10 TeMe «MHOTOJIEHBI».
Tema 14.5. O600mienue u Coaep:kanue yueOHOIro MaTepuasa JI.7,9,10
CUCTEMATU3ALMs 3HAHUH. O060061eHue u cucreMatusauus 3Hanui. [logsenenue uroros 3a |l cemectp. 5 M. 1,24
[TPy 02
JIP 2,4,23,30
CamocrosiTesibHast padoTa odyuarommxcs Neq42 1
IToaroroBka MaTepuanoB COOOUICHHI U TPEe3CHTALUN JJIs CIAYH.
Bcero: 354

IIpomexyTouHas aTTecTalMsA: MUCbMeHHbIN dk3aMeH (I cemecmp)

IIpomexyTouHas arrecTanusi: nucbMeHHbIi d3k3amen (11 cemecmp)

Jis XapakTepUCTUKH YPOBHS OCBOCHMS yUeOHOT0 MaTepualia UCIOJIb3YIOTCs Celylonue 0003HaueHus:

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

2. — penpOAYKTUBHBIHN (BBITOIHEHUE IEATENBHOCTH 110 00pa31ly, MHCTPYKIUHU UM 110]] PYKOBOJCTBOM);

3. — IPOAYKTUBHBIH (TUTAHUPOBAHUE U CAMOCTOSITEIILHOE BBITIOJTHEHHE JICATEIILHOCTH, peIIeHIe TPOOIEeMHBIX 3a7ad).
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3. YCJIOBUSA PEAJIM3AIIMHA ITPOTPAMMBI YYEBHOM JUCIHATLIMHBI

3.1 TpeGoBaHusi K MUHMMAJIBLHOMY MATePUAJIbHO-TEXHUYECKOMY 00ecie4eHH 0

VYuebHas TUCHUIUIMHA PeAIn3yeTcs B ydeOHOM KaOMHETe MPUKIIAIHON MaTeMAaTUKH.

O06opynoBaHue yueOHOT0o KabuHeTa:

— II0CaJI0YHbIE MECTA 10 KOJIMYECTBY 00YyUaroIIUXCs;
— pabouee MeCTO IpenoaaBaTes;
— METOJIMYECKHE MaTepHallbl 10 AUCHHUILINHE;

Texnuueckue cpeiacTBa oO0yyeHHs paboyero MecTa MpEnoJaBaTeNs:  KOMIIbIOTEPHOE
o0opy/oBaHne, KOTOpOE IOHKHO COOTBETCTBOBAThH COBPEMEHHBIM TpPEOOBaHUSM O€30MaCHOCTH U
HaAEKHOCTH, IMpelycMaTpuBaTh BO3MOXKHOCTh MHOTO(YHKIIMOHAIBHOTO HCIOJB30BaHUs KaOWHETa, ¢
LENbI0 M3YyYEHUS] COOTBETCTBYIOLIEH NMCLUIUIMHBI, MYJIbTUMEIUHHOE 000pyAOBaHHE (IPOEKTOpP M
MPOEKIIMOHHBIN IKpaH WK UHTEPAKTUBHAS JI0CKa), JOKAJIbHAs CETh C BBIXOJOM B Internet.

HaumeHoBaHue cHenuMagbHOrO TIOMEIICHUS: TIOMEIIEHHE JUIS CaMOCTOATENbHON paboThl,
YuranpHeii 3a1. OCHAIIEHHOCTh: pabodee MecTo, KOMIbIOTEp (HOYTOYK) € A0CTYyNoM K ceTH «HTepHeT»
u OUOC.

HaumeHoBaHue crelalbHOTO MOMEIICHUS: yueOHasi ayAUTOPUsS IS TPOBEACHUS MPAKTUYECKUX
3aHATUH, TPYNIOBBIX KOHCYJAbTAMK, WHIMBUAYAJIBHBIX KOHCYJIBTAIlMH, TEKYIIETO KOHTPOJI,
MIPOMEXYTOUHOM aTTecTauuu, YdeOHas ayAUTOpPHUM, OCHAIIEHHbIE OOOpPYJAOBaHHWEM U TEXHUYECKHUMHU
cpeactBamu oOyuenus. OcHameHHOCTh: KomrmekT ydeOHOM wMebenn, HOYTOYK, TNPOEKIIMOHHOE
o0opynoBaHue (MyJIbTUMEIUINHBIA TPOEKTOP U IKPaH).

IlepeveHb JTHIIEH3NOHHOTO M CBOOOHO PACIIPOCTPAHAEMOr0 MPOrPAMMHOIO0 00ecredeHHs :

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

Cepaucsl 2M1OC OpUIIC

AutoCAD

KOMIIAC-3D

IIpu u3yvyeHun IMCHUILIHHBI B (popMaTe 3J1eKTPOHHOI0 00y4yeHus ¢ ucnoan3zosanuem 10T

HeorpanuueHHass BO3MOXXHOCTh JocTymna oOyuatomerocss k OMOC u3 m1000# TOUYKH, B KOTOpOH
UMeeTCsl JOCTYNl K HWH(POPMAIMOHHO-TEIEKOMMYHUKAIMOHHOW cetn «lHTepHeT» (mamee - ceThb
«MHTEpHET»), KaK Ha TEPPUTOPUU OPTaHU3ALMH, TaK U BHE €e.

Hoctyn x cuctemam BuaeokoHdpepeHrcBsazu DNOC (MmoOumbHast U IEKCTOMHAS BEPCUU WIIH KE
BEO-KJIMEHT).

3.2. UapopmannoHHOe 00ecniedyeHNEe PeaIn3aliu MPorpaMmbl

Hnst peanuzanmu nporpaMMbl OMOIMOTEUHBIN (QOHI 00pa3oBaTEebHONW OpraHU3alMK JOJDKEH
UMETh MeYaTHBIE U/WIIH SJIEKTPOHHBIE 00pa3oBaTeabHble U MHPOPMAIIMOHHBIE PECYPCHI, PEKOMEHIyeMbIe
JUIS CTIOJIb30BAaHUS B 00pa30BaTEIbHOM MPOIIECCE.

ITepeyennb pexoMeHayeMBbIX y4eOHBIX M3JAaHWI, JONMOJHHUTEILHON JuTepaTrypbl UHTEpHET-
pecypcoB, 6a3bl JaHHBIX 0M0JINOTEYHOT0 (POHAA:

OcHOBHbBIE HCTOYHUKH:

1. bamvakos, M.M. Maremaruka: yaeOHHUK [DnekTpoHHBIH pecype]| / M.W.bamimakos —2-¢ u3.,
crep. — MockBa: KHOPVYC, 2021. — 394 c. — (Cpennee npodeccruonanpsHoe oOpa3oBanue). Pexxum
noctyna: https://book.ru/book/939220

2. bammakoB, M.M. Matemaruka. [Ipaktukym: ydeOHO-TpakTUYeCKOe MocoOue [DIEeKTPOHHBIHN
pecypc] / bammakos M.U., DatmHa C.b. — MockBa: KHOPYC, 2021. — 296 c¢. — (Cpennee
npodeccuoHaabHOe o0pazoBanue). Pexxum nocryna: https://book.ru/book/939104

JlonoJIHUTe/IbHbIE HCTOYHHUKHM (JI7151 BEITIOJIHEHUS BHEAYIUTOPHOM CaMOCTOSITETHHOM pabOThI):
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1. AnexcannpoB A.Jl. Maremaruka: anrebpa U Havajga MaTeMaTudeckoro anamusa. ['eomerpus. 10-11
KJIacchl: y4eO.1s1 oomeoopa3oBar. Opranuzanmii: 6a30BbId 1 yriay0s. ypoBau / A.Jl. Anekcanapos,
A.JL. Bepuep, B.1. Peoxuk. — 3-¢ m3a. — M.: [Ipocsemenne,2018. — 255 c.

Mopakoud A.I'. Maremaruka: anredpa 1 Hadajla MaTeMaTHYEeCKOTO aHaIN3a, reoMeTpus. Auredpa

M Havajga MaremMarnyeckoro anammsa 10- 11 xmaccel. YueOHUK miisg  oOmieoOpa3oBaTeIbHBIX
opranuzanuii (6azoBbeiii ypoBens). B 2 u. Y. 1 / A.I'. Mopnkosuy, [1.B. Cemenon. —7-¢ u3z.,crep. —
M.: Muemo3suHna, 2019. — 448c.

MOpI[KOBI/I‘l A.I'. Maremaruka: anre6pa U HavdaJla MaT€MaTUYCCKOIro aHajin3a, reOMETpUs.

Anrebpa u Hayana Matematuieckoro ananusa 10- 11 kimacebl. YueOHUK 11 001eo0pazoBaTeIbHbIX
opranuzanuii (6a30Beii ypoBeHs). B 2 4. Y. 2 / [A.I'. MopakoBuy u ap.] —7-e¢ uza.,crep. — M.:
Mmuemo3suna, 2019. — 271c.

Hown

SRl

Ilepuoauyeckue M31aHuA:
Hayka u xu3Hb

Ponuna

DKOHOMMKA KEJIE3HBIX TOPOT

Ilepeyens npodeccHoHANbHBIX 023 TaHHBIX 1 HHPOPMANHOHHBIX CIPABOYHBIX CHCTEM:
OnextpoHHas uwH(poOpManmoHHass oOpaszoBarenbHas cpega OpUIIC. - Pexum pgocryma:
http://mindload.ru/

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

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

OBC YuebHO-MeTOIMYecKOro IeHTpa 1Mo 00pa30BaHUIO Ha YKEJIEe3HOJOPOKHOM TpaHcmopre (Ob
YMII XK/T) - Pesxum nocryma: https://umczdt.ru/

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

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

OBC «Opaiit» - Pexxum nocryna: https://urait.ru/
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4. KOHTPOJIb 1 OIIEHKA PE3YJbTATOB OCBOEHMSI YUEBHOM JUCIHUIIJINHBI
KonTponb 1 oneHka pe3yabTaTOB OCBOCHHS JAMCLUUIUIMHBI OCYIIECTBIISETCS IMpernojaBaTesieM B
Mpoliecce MPOBECHUS AYAUTOPHBIX 3aHATUNA. TEKyIIMil KOHTPOJIb: BBIMOJHEHBI Ha MOJOXKHUTEIbHYIO
OLICHKY BCE€ KOHTPOJbHBIE pPa0OTHI, BHIIOJHEHBl TEMATUYECKHME BHEAYIUTOPHBIE CAMOCTOATEIbHBIC
pabotsL. [TpomexxyTouHas aTTectanus B GopMe MUCbMEHHOTO dK3aMEHa.

(I)OPMLI H ME€TObI

Pe3syabTaTsl KOHTPOJIA U
o0y4eHHUsI: yMeHHUS, IToxa3aTenun oneHKH pe3yJjbTara OLIEHKH
3HAHUA pe3yJbTaToB
o0yueHust

YMmers:
V1. BBINIONHATE | - BBIYMCIATH  3HAYEHU  TPUTOHOMETPUYECKUX | Y CTHBIM ONPOC;
apupmMeTHyecKue (GyHKUIMH € 331aHHON CTENEHbIO TOYHOCTH; pe3ynbTat
JEeUCTBYS, coueras | - IpeoOpa3oBBIBATH TPUTOHOMETPUUECKHUE | BBHIITIOJHEHUS
YCTHBIE U MMCHMEHHBIE | BBIPAXKEHHU, HCIIOJIB3YsI TPUTOHOMETPUYECKUE | KOHTPOJIBHBIX
IIPUEMBI, IIPUMEHEHUE (bopmyisl; pabor;
BBIYHCIIUTEIbHBIX - CTpOUTbH IpadUKU TPUTOHOMETPUUYECKUX (YHKLUUN | pe3yabTar
YCTpOHCTB; Haxozuth | U Ha HUX HILIIOCTPHPOBATH CBOHCTBA (DYHKIIHIA; BBITIOJTHEHUS
SHAYEHUS KOpHsi | - TPHMCHATH  ICOMETPHYCCKHE — MpPeoOpasoBaHMs | BHEAYAHTOPHBIX
HATYDAIbHOI CTEIICHH, (coBur u nedopMaIyio) Ipy NOCTPOCHUU TPAPHUKOB; | CAMOCTOSTEILHBIX
CTEMEeHH c | - pemarb TPUIOHOMETPMYECKUE YpaBHEHHs C | paboT.
PALMOHATBHBIM IIOMOIIBIO YUCIIOBOM OKPY>KHOCTH;
ToKazaTeseM, - pewatb TPUTOHOMETPUYECKHE YpaBHEHUSI C
norapudma, ucronp3ys | NOMOUIBIO OCHOBHBIX METO/I0B;
mpu  HeoGxomumocts | - 1PUMEHATh BBINIE NMEpETMCICHHbIE dbopmyibl TIpu
BEIYHCIITEIbHBIC peoOpa3oBaHUM BbIPKEHHH;
JCTPOHCTBA; - IPUMEHATH bopmyIibl npu peleHun

MOJIL30BATHCSI OICHKOU
U IPUKHIKOW  IIpU

TPUTOHOMETPUUECKUX YPABHEHUI U HEPABCHCTB;
- BBIYMCIIATH TPEAeIbl (yHKIUN;
- BBIYUCIIATH IIPOU3BOAHYIO;

MIPaKTUYECKUX . .

- BBIYMCIISATH IPOU3BOJHYIO CJIOKHOW (PYHKIINH;
pacHerax - COCTaBJIATh YPABHEHUE KaCaTEIIbHOM;
JI. 5,8,9,10,13 ..
M. 13478 9 - HCCJIEeI0BaTh U CTPOUTH Ipaduku (PyHKLNI;

NG - paboTaTh C BBIP@KEHUSIMH COJEp)Kallhe KOpEHb

[Py 2,3, 4 N-HOM CTCIICHH;
JIP 2,4,23,30

- CTpPOUTH rpaUKH CTEMEHHBIX (YHKIMA;

- TpeoOpazoBbIBaTh 3TH TpadUKH MyTEM CIABUTA U
nedpopManuu;

- CTpouTh rpaduKu MOKa3aTeNbHbIX, PYHKIMHA npu
pa3IMYHBIX OCHOBAHMAX M HAa HUX WJUIIOCTPUPOBATH
CBOICTBa QyHKIUI;

- NpeoOpa3zoBbIBaTh ATU I'padUKU MyTEM CIABUTA U
nedhopmanuu;

- BBIYUCIATH 3HAYEHUS MIOKa3aTeIbHbIX
BBIPQOKEHUH C IOMOIIBI0O OCHOBHBIX TOXJECTB H
BBIUYHCIIUTENBHBIX CPECTB;

- pemiaTb HECJOXXHbIE YpaBHEHMS, IMPUBOIUMBIE K
pugam: a® =g 9% g = p:

- pemiath HECI0XKHbIE HEPaBEHCTBA, MPUBOAMMBIE K
BUaM: @ W>< g 99

- cTpouTh rpaduku jorapupmMuyeckux (QyHKIUN
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Opd  Pa3IUYHBIX  OCHOBaHHSX U
WUTIOCTPUPOBATH CBOMCTBA ()yHKIIMIA;

- mpeoOpa3oBbIBaTh 3TH TpadUKH MyTeM CIBUTA H
nedopManuu;

- BBIYUCIATH 3HAYCHHSI sorapuGpMuIecKux
BBIP@XKCHHI C MOMOIIBIO OCHOBHBIX TOXJIECTB U
BBIYMCIUTEIBHBIX CPEIICTB;

- pemiath HECJOKHBIC YPABHCHWsI, MPUBOIUMBIC K
Bugam: 100y(x)=f(X) pemars HecI0KHBIC HEPABEHCTBA,
npuBoanmbie K BuaaMm: 10g,f(X)><l0g,9(X)

Ha HHUX

V2. IlpumMeHsTh - BBIIIOJIHATD OIE€paLUM JICJICHUS HaJl UEJIbIMU VYcTHbIi onpoc;

MOHSATHUSA, CBSI3AHHBIC C | YHUCIAMU; pe3yabTar

JEIUMOCTBI0  IIEJIBIX | - IPUMEHSATh CBOMCTBA OTHOLIEHHS JETMMOCTH Ha BBIITOJIHEHUS

YuCeN, NPU PEIICHUH | MHOXECTBE HATYpPaIbHBIX YMCE [IPU PEIICHUH 3a/1aY; KOHTPOJIBHBIX

MaTeMaTUYECKUX 3a/1a4 | - IPUMEHSTh IPU3HAKU JIETMMOCTH IIPH PELLICHHUH 33/1a4 pabor;

JI. 5,913 pe3yibTar

M.1,4,9 BBIIIOJTHEHUS

[1Py. 2 BHEAyIUTOPHBIX

JIP 2,4,23,30 CaMOCTOSITEILHBIX
pabot

V3. Haxoaute KOpHU - BBIYHCIIATH Tpeenbl GyHKIUI; YcTHBIN O1Ipoc;

MHOT'OUYJICHOB C OJJHOM | - BBIYUCIIATH IPOU3BOAHYIO; TECTUPOBAHUE,

MIEPEMEHHOM, - BBIYHCIISATH IPOU3BOIHYIO CJIOKHOW (PYHKIINU; pe3yabTaT

packiaabiBaTh - COCTaBJISITh YpaBHEHHUE KACATEIbHOM; BBITIOJIHCHUS

MHOI'OUJIEHBI Ha - HCCJIEeI0OBaTh U CTPOUTH Tpaduku PyHKIUI; KOHTPOJIBHBIX

MHOXHUTEJH - HAXOJIUTh ~ KOPHM  MHOTOWICHOB C  OJHOW | pador;

JI. 59,13 MEPEMEHHOM; pe3yabTar

M. 14,9 - pacKJIaabIBaTh MHOTOUYJIEHBI HA MHOYKUTEIIH; BBITIOJTHEHU S

[Py 2 - IPUMEHATH TeopeMy be3y npu pemenun 3anay BHEAYJUTOPHBIX

JIP 2,4,23,30 CaMOCTOSITEILHBIX
pabot

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

JEUCTBUSA C | - TIONB30BaThCI TE€OMETPUYECKOW HWHTEPIPETALMEN | pe3ysibTaT

KOMILIEKCHBIMH KOMILJIEKCHBIX YHCEIT, BBITTOJIHEHUS

YUCJIAMH, - HaxoJWTh KOMIUIEKCHbIE KOPHU YPaBHEHHUM C | KOHTPOJIBHBIX

MOJIb30BaThCSA NeNCTBUTENBHBIMU KO3 (ULIMEHTAMHI pabor;

r€OMETPUYECKON pe3yibTar

HMHTEpIpeTanuein BBITTOJIHEHUS

KOMIUIEKCHBIX YHCETI, B BHEAYTUTOPHBIX

MPOCTEUIINX  CIyYasx CaMOCTOATENIbHBIX

HaxOJIUTh pabot

KOMILUIEKCHBIE ~ KOPHH

YpaBHEHUU c

JENHCTBUTENbHBIMU

KoapdureHTaMu

JI.5,7,9

M. 1,4,7

[Py 2

JIP 2,4,23,30

V5. IIpoBOAUTH | - BBIYKMCIATH  3HAYEHUS  TPUTOHOMETPUYECKUX | Y CTHBIN OIPOC;

npeoOpazoBaHUs (yHKIMI C 3aJaHHON CTEMEeHbI0 TOYHOCTH; pe3yabTaT

YHUCJIOBBIX U | - mpeoOpa3oBHIBATh TPUTOHOMETPUYECKUE | BBHITOJIHEHUS
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OYKBEHHBIX
BBIPAKCHMUIA,
BKJIIOYAIOIIUX
CTETIEHH,  paJUKaJbl,
Jorapudmpl u
TPUTOHOMETPHUYECKHE
byHKIAHA

JL.S, 8,10

M 3.,7,8

[Py 1,2

JIP 2,4,23,30

BBIDOKCHHSA,  WCHOJNB3YSd  TPUTOHOMETPUYECKHE
bopMyIBI;

- CTPOUTH TpaUKH TPUTOHOMETPUUYECKUX (DYHKIUH
Y Ha HUX WUTIOCTPUPOBATH CBOMCTBA (hYHKIIHIA;

- TPUMEHATh TeOMETpUYecKHue IpeoOpa3oBaHUs
(coBur u nedopMalyio) Ipy NOCTPOSHUHU TPaPUKOB;

- pemiatb TPUTOHOMETPUYECKHE ypPaBHEHUS C
MTOMOIIIBIO YHCIIOBOW OKPY>KHOCTH;

- pemiatb TPUTOHOMETPUYECKHE ypPaBHEHUS C
MIOMOIIIbIO OCHOBHBIX METO/IOB;

- TPUMEHATH BBIIIE MEPEUNCICHHBIE (OPMYIIBI NPU
peoOpa30BaHUH BBIPAKEHHUIA;

- NIPUMEHSTH bopmyIsl npH peIIeHUH
TPUTOHOMETPUYECKHX YPAaBHEHUH U HEPABEHCTB;

- paboTaTh C BBIPQKEHHUSIMHU COJAEpKAIIUE KOPEHb
N-HOM CTEIICHU;

- CTpOUTH rpaMKu CTENEHHBIX (QYHKINH;

- MpeoOpa3zoBBIBATh ITH IpaUKH MMyTeM CIOBUTA U
nedopmanuu;

- BBIYUCIATH 3HAYCHUS NIOKa3aTeJIbHBIX
BBIPQKCHUH C TIOMOIIBIO OCHOBHBIX TOXJIECTB U
BBIYHCIIUTENBHBIX CPEJICTB;

- pemiath HECIOXKHBIE YpPaBHEHHS, MPUBOAUMBIE K
puzam: a' = 9%, g™ = p;

- pemaTtbh HECIOXKHBIE HEPaBEHCTBA, MPHBOIMMEIC K
BHIAM: A V>< g 9:

- crpouTh Tpaduku JorapuMuUYecKux QyHKIUH
OpU  pa3iUYHBIX  OCHOBAaHMSIX W Ha  HHX
WJUIIOCTPUPOBATH CBOMCTBA (PYHKIIMIA;

- 1peoOpa3oBBIBaTh ITH TpaduKu MyTeM CIBUTA H
nedopmanuu;

- BBIYUCIATH 3HAYCHHUSI aorapuMuIecKux
BBIPQ)KCHUH C TIOMOIIBIO OCHOBHBIX TOXIECTB U
BBIYHMCIIUTENBHBIX CPEJICTB;

- pemath HECIIOKHBIE YpPaBHEHWS, IMPUBOJUMBIE K
BumaM: 10g,(x)=f(X) pemars HecnoXHBIE HEPABEHCTBA,
nprBoMbIe K Bujiam: 10g.f(X)><log,g(x)

KOHTPOJIbHBIX
pabor;

pe3yibTar
BBITTOJTHCHUS
BHEAYJUTOPHBIX
CaMOCTOSITETIbHBIX
pabor

V6. Onpenensite
3HaYeHue PYHKIHUH 110
3HA4YEeHHUIO apryMeHTa
TIPY Pa3TMIHBIX
crioco0ax 3aaHus
byHKIMH

JI. 5,8,9,10,13

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

[Py 2,3

JIP 2,4,23,30

- Haxo;UTh 00JIaCTh OMpeAeNeH s (PyHKIY,

- HaxXOIHTh 3HAUCHUE byHKIMY, 3a71aHHOU
AQHATIMTUYECKU WK TpadyecKu, 1Mo 3HAYEHUIO apryMeHTa
1 Ha00OpOT;

- CTPOUTH rpapuKu M3BECTHBIX CTENEHHBIX (DYHKITHIA;

- TIPUMEHSITh TE€OMETPHUYECKUE MPeoOpazoBaHus (CIBUT
1 1e(hopMalIuio)) TpU IOCTPOSHUH TPAHKOB;

- 1o rpaduKy (YHKIMH YCTAHABIIMBATH €€ BAYKHEHIIINE
CBOWCTBA (MOHOTOHHOCTh, OTPaHUYEHHOCTh, YETHOCTb,
HEUYETHOCTb, TIEPUONIHOCTD, HEITPEPHIBHOCTH);

- BBIUHCIISITh HECIIOXKHBIE Tpe/ieNibl (DYHKIMI B TOUKE U
Ha 0ECKOHEYHOCTH;

- pelaTh paMoHATLHBIC HEPaBEHCTBA METOJIOM
WHTEPBAIOB;

- BBIYUCIIATH  3HAYEHUS  TPUTOHOMETPUUYCCKUX

YeTHBIN 01Ipoc;
pe3yabTar
BBITTOJIHEHUS
KOHTPOJIbHBIX
pa0or;

pe3yabTar
BBITTOJIHEHUS
BHCAYAUTOPHBIX
CaMOCTOSITETIbHBIX
pabot
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(GyHKIMI C 3aJaHHON CTEMEeHbIO0 TOYHOCTH;

- T1peoOpa3oBHIBATH TPUTOHOMETPHUYECKHE
BBID2XKCHHS,  HUCIOJB3YS  TPUTOHOMETPHYECKHUE
bopmyIbI;

- CTPOUTH TpaUKH TPUTOHOMETPUUYECKUX (DYHKIUH
Y Ha HUX WUTIOCTPUPOBATH CBOMCTBA (DYHKIIHIA,

- TPUMEHATh TeOMETpUYEecKHue IpeoOpa3oBaHUs
(coBur u nedopMalyio) Ipyu HOCTPOSHUN TPAPHUKOB.

- pemiatb TPUTOHOMETPUYECKHE ypPaBHEHUS C
MIOMOIIIBIO YHCIIOBOW OKPY>KHOCTH;

- pemiatb TPUTOHOMETPHYECKHE YpPaBHEHUS C
MIOMOIIIbI0 OCHOBHBIX METO/IOB;

- TPUMEHATH BBIIIE MEPEUYNCICHHBIE (OPMYIIBI NPU
peoOpa30BaHUH BBIPAKEHHUIA;

- NIPUMEHSTH bopmyItsI npH peIIeHUH
TPUTOHOMETPUYECKHX YPAaBHEHUH U HEPABECHCTB;

- BBIYHCIIATH TIpeelibl QyHKIUIA;

- BBIYUCIIATH TIPOU3BOIHYIO;

- BBIYUCIIATH TIPOU3BOTHYIO CIOKHOM (DYHKITHH;

- COCTaBIISITh ypaBHEHHE KacaTelIbHOM;

- HCCIIEZIOBATh U CTPOUTH TPaPuKU PYHKITHIA.

- BBIYHUCIATH 3HAYCHUS IIOKa3aTeJIbHBIX
BBIPQKCHUH C TIOMOIIBIO OCHOBHBIX TOXJIECTB U
BBIYHCIIMTEIBHBIX CPEJICTB;

- pemiath HECIOXKHBIC YpPaBHEHHS, NPUBOAUMBIE K
puzam: 8’ = a 9%, g™ = p;
- pemaTtbh HECIOXKHBIE HEPaBEHCTBA, MPHBOIMMEIC K
BHIAM: A V>< g 9

- crpouTh Tpaduku JorapuMUYecKux (QyHKIUH
OpU  pa3iUYHBIX  OCHOBAaHMSIX W Ha  HHX
WUTIOCTPUPOBATH CBOMCTBA (DYHKLIMM;

- mpeoOpa3oBBIBAaTh ITH TpaduKu MyTeM CIBUTA H
nedopmanuu;

- BBIYUCIATH 3HAYCHHUS aorapuMuIecKux
BBIPQXKCHUH C TIOMOIIBIO OCHOBHBIX TOXJIECTB U
BBIYHMCIIUTENBHBIX CPEJICTB;

- pemiatb HECIIOXKHBIE YpPaBHEHWS, IMPUBOJAUMBIE K
BumaM: 10g,(x)=f(X) pemars HecnoXHBIE HEPABEHCTBA,
nprBouMbIe K Bujiam: 10g.f(X)><log,g(x)

V¥7. Ctpouts rpaduku
W3Y4YEHHBIX (PYHKIUH,
BBINOJIHATH
npeoOpazoBaHUs
rpauKoB

JI. 5,8,9,10,13

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

[Py 2,3

JIP 2,4,23,30

- Haxo;UTh 00aCTh OMpeAeNeH s (PyHKIMY,

- HaxXOIWTh 3HAUCHUE GbyHKIMY, 3a71aHHOU
AQHATIMTUYECKU WM TpadyecKH, 1Mo 3HAYEHUIO apryMeHTa
1 Ha00OpOT;

- CTpOUThH rpapK¥ M3BECTHBIX CTETICHHBIX (DYHKIHIA;

- TNIPUMEHSTh T€OMETPHYECKHE MPpeoOpa3oBaHusl (CABUT
1 1e(hopMalIuio)) TP MOCTPOSHUH TPAdHKOB;

- 1o rpaduKy (YHKIMH YCTAHABIIMBATH €€ BaYKHEHIIINE
CBOWCTBA (MOHOTOHHOCTh, OTPaHUYEHHOCTh, YETHOCTb,
HEUYETHOCTb, TIEPUONIHOCTE, HEITPEPHIBHOCTH);

- BBIUHCIISITH HECIIOXKHBIE Tpe/ieNibl (DYHKIMI B TOUKE U
Ha 0ECKOHEYHOCTH;

- pemaTh paMoHATBLHBIC HEPAaBEHCTBA METOIOM

YeTHBIN 01Ipoc;
pe3yabTar
BBITTOJIHEHUS
KOHTPOJIbHBIX
pabor;

pe3yibTar
BBITTOJIHEHUS
BHCAYAUTOPHBIX
CaMOCTOSITETIbHBIX
pabot
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UHTEpPBAJIOB;
- BBIYMCIIATH  3HAYCHUS  TPUTOHOMETPUYECKUX
(GyHKIMIA ¢ 33JaHHOM CTENEHbIO TOYHOCTH:

- mpeoOpa3oBBIBAThH TPUTOHOMETPHUECKUE
BBIPAKCHUS, WCIIONIB3yS ~ TPUTOHOMETPHUYECKHE
hopmyIbI;

- CTpOUTH TpadUKu TPUTOHOMETPUUYECKUX (PYHKIUN
Y Ha HUX WUTIOCTPUPOBATH CBOMCTBA () YHKITHIA,

- TNPUMEHATh TEOMETPHYECKHE MpeoOpazoBaHUs
(cnBur u nedopmaluio) mpu NOCTPOSHUH TPadUKOB;

- pemaTb TPUTOHOMETPHYECKHE YpPAaBHEHHS C
MTOMOIIIBIO YHCIIOBOW OKPY)KHOCTH;

- pemlaTb TPUTOHOMETPHYECKHE YpPAaBHEHHS C
MTOMOIIIbI0 OCHOBHBIX METOJIOB;

- TPUMEHATH BBIIIE NEpPEYHCIECHHbIE (HOPMYIBI MPU
peoOpa3oBaHUM BHIPKECHH;

- IPUMECHSTh bopmysl npu pemeHun
TPUTOHOMETPUYECKUX YPaBHEHHUI U HEPABCHCTB;

- BBIYUCIIATH NPEAeI bl (yHKIUN;

- BBIUUCIIATH TIPOU3BOIHYIO;

- BBIYUCIIATH TPOU3BOTHYIO CIIOKHOM (DYHKITHH;

- COCTaBJIATh ypaBHCHHE KacaTeIbHOM;

- HCCIIEZIOBATh U CTPOUTH TPaPUKU PYHKITHIA.

- BBIYHCIIATH 3HAYCHHUSI MOKa3aTeNIbHBIX
BBIPQKCHUH C TIOMOIIBIO OCHOBHBIX TOXJIECTB U
BBIUUCIIUTEIBHBIX CPE/ICTB;

- pemiath HECIOXKHBIC YpPaBHEHHs, NPUBOANMBIE K
pumam: a® =g 9% g™ = p:

- pemaTrbh HECIOKHbIE HEPaBEHCTBA, MPHBOIMMEIC K
BHIAM: A V>< g 9

- CcTpouTh Trpaduku JorapupMudecKkux (QyHKIMMA
Opd  pa3NUYHBIX  OCHOBAaHMSIX W  Ha  HHX
WUTIOCTPUPOBATH CBOMCTBA (DYHKLINM;

- NpeoOpa3zoBbIBaTh ATU I'padUKU MyTEM CIABUTA U
nedopmanuu;

- BBIYUCIATH 3HAYCHHUSI JorapupMUIECKUX
BBIPQ)KCHUH C TIOMOIIBIO OCHOBHBIX TOXJIECTB U
BBIYHMCIIUTEIBHBIX CPEJICTB;

- pemarb HECIOXKHBIE YpaBHEHHWS, TNPUBOJMMBIC K
BumaM: 10g,(x)=Ff(X) pemars HecnOXHBIE HEPABEHCTBA,
nprBoMbIe K Bujiam: 10g,f(X)><log,g(x).

V8. OnuceiBaTh 110
rpaduKy u o
dbopMyIe moBeieHuE U
cBoiicTBa (pyHKUIMH

JI. 5,8,9,10,13

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

[Py 2,3

JIP 2,4,23,30

- Haxo;UTh 00aCTh OMpeAeNeH s (PyHKIMY,

- HaxXOIWTh 3HAUCHUE GbyHKIMY, 3a71aHHOU
AHATIMTUYECKU WK TPadyecKu, 1Mo 3HAYEHUIO apryMeHTa
1 Ha00OpOT;

- CTpOUTH rpapyK¥ M3BECTHBIX CTENICHHBIX (DYHKITHIA;

- TNIPUMEHSTh T€OMETPHYECKHE MPpeoOpa3oBaHusl (CABUT
1 1e(hopMalIuio)) TP MOCTPOSHUH TPAdHKOB;

- 1o rpaduKy (YHKIMH YCTAHABIIMBATH €€ BAYKHEHIIINE
CBOWCTBA (MOHOTOHHOCTh, OTPaHUYEHHOCTh, YETHOCTb,
HEUYETHOCTb, TIEPUONIHOCTD, HEITPEPHIBHOCTH);

- BBIUHCIISITh HECIIOXKHBIC TpeJieNibl (DYHKIMI B TOUKE U

YeTHBIN 01Ipoc;
pe3yabTar
BBITTOJIHEHUS
KOHTPOJIbHBIX
pabor;

pe3yibTar
BBITTOJIHEHUS
BHCAYAUTOPHBIX
CaMOCTOSITETIbHBIX
pabor
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Ha 0eCKOHEYHOCTH;

- pelaTh paMoHATBLHBIC HEPAaBEHCTBAa METOIOM
WHTCPBAJIOB;

- BBIYHUCIIATH 3HAYCHUA TpI/II‘OHOMCTpI/I‘-ICCKI/IX
GYHKIUH ¢ 3aJaHHOW CTENEHBIO TOYHOCTH:

- mpeoOpa3oBBIBATH TPUTOHOMETPUUECKUE
BBID2XKCHHS,  HUCIOJB3YS  TPUTOHOMETPHYECKHUE
bopmyIbL;

- CTPOUTH TpaUKu TPUTOHOMETPUUYECKUX (DYHKIUH
Y Ha HUX WUTIOCTPUPOBATH CBOMCTBA (DYHKIIHIA,
- TPUMEHATh TeOMETpPUYEcCKHue IpeoOpa3oBaHUs
(coBur u nedopMalyio) Ipyu NOCTPOCHUN TPAPHUKOB.

- pemiatb TPUTOHOMETPUYECKHE ypPaBHEHUS C
MTOMOIIIBIO YHCIIOBOW OKPY>KHOCTH;

- pemiaTb TPUTOHOMETPHYECKHE YpPaBHEHUS C
MIOMOIIIbI0 OCHOBHBIX METO/IOB;

- TPUMEHATH BBIIIE MEPEYNUCICHHBIE (OPMYIBI MPU
peoOpa30BaHUH BBIPAKEHHUIA;

- IPUMEHSTh bopmyItbl npH peIICHUH
TPUTOHOMETPUYECKUX YPAaBHEHHUI U HEPABEHCTB;

- BBIYHCIIATH MPEeITbl (DYHKIIHIA;

- BBIYUCIIATH TIPOU3BOHYIO;

- BBIYHCIISTH IPOU3BOIHYIO CIIOXKHOM (pyHKINY;

- COCTaBJIATh ypaBHEHHE KacaTeIbHOM;

- UCCIIEI0BATh U CTPOUTH IpauKu PYHKIIHH.

- BBIYHCIATH 3HAYCHHUS MOKa3aTeNbHBIX
BBID&KCHUH C TIOMOIIBIO OCHOBHBIX TOXIECTB U
BBIYUCIINTEIBHBIX CPE/ICTB;

- pemarb HECJIOXKHbIE YpPaBHEHUs, NPHBOIUMBIE K
pumam: a® =g 9% g™ = p:
- pemaTh HECIOXKHbIE HEpPaBEHCTBA, MPHUBOJIUMBIE K
BrIaM: A V>< g 9:
- cTpouTh Trpaduku jorapupMuyeckux QyHKIUH
OpU  pPa3NUYHBIX  OCHOBAaHMAX W  HAa  HHX
WUTIOCTPUPOBATh CBOWCTBA () yHKIIMIA;
- TpeoOpazoBbIBAaTh 3TU I'paUKU MyTEM CABUTA U
nedopManuu;
- BBIYHCIATH 3HAYCHUS JorapupMUIECKUX
BBIPQXKEHUH C TIOMOIIBIO OCHOBHBIX TOXJAECTB U
BBIUMCIIATEIBHBIX CPEJICTB;
- peuarb HECIOXKHbIE YpaBHEHHUS, IPUBOJMMBIE K
BumaM: 10g,(x)=f(X) pemare HecnoXHBIC HEPABEHCTBA,
npuBouMbIe K Bujam: 10g.f(X)><log,g(x).

V¥9. Pemarts
YPaBHEHUS, CUCTEMBbI
YpaBHEHUH,
HEPABEHCTBA,
WCIIONB3Ysl CBOMCTBA
GbyHKIUN 1 X
rpaduueckue
IIPEICTaBICHHUS.

JI. 5,8,9,10,13

- BBIYHUCIIATH 3HAYEHUSI TPUTOHOMETPUUYECKHIX
GyHKIUH ¢ 3aJaHHON CTENEHBIO TOYHOCTH,

- npeoOpa3oBbIBaTh TPUTOHOMETPUYECKUE
BBIPQXKEHUS,  HMCIONb3ysd  TPUTOHOMETpPHUECKUE
(bopMyIbI;

- CTpOMTbH IpadUKu TPUTOHOMETPUUYECKUX (PYHKIUN
Y Ha HUX WUTIOCTPUPOBATH CBOMCTBA (D YHKLIUIA;

- NPUMEHATH TEOMETpPUYECKHE IpeoOpa3oBaHUS
(cnBur u nedopMalirio) Npyu NOCTPOCHUH rpaUKOB.

YcTHBII onpoc;
pe3ynbTar
BBIITOJIHEHU I
KOHTPOJIbHBIX
pabor;

pe3ynbTar
BBIITOJIHEHU I
BHEAYIUTOPHBIX
CaMOCTOATECIIbHBIX
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M. 1,3,4,7,8,9 - pemarb TPUTOHOMETPUYECKHE YpaBHEHHS C | paldorT.
[Py 2,3 IIOMOIIBIO YUCIIOBOM OKPY>KHOCTH;
JIP 2,4,23,30 - pemiaTb TPUTOHOMETPUYECKHE ypABHEHHUS C

IIOMOIIBI0 OCHOBHBIX METO/IOB;

- TPUMEHATH BBIIIE TEpPeYUCICHHBIE (OpMYIbI pU

peoOpa30BaHUH BBIPAKEHHUIA;

- TIPUMEHATH bopmyIibl npu peleHun

TPUTOHOMETPUYECKUX YPAaBHEHUN U HEPABEHCTB;

- BBIUUCIATH 3HaYEHUs MOKAa3aTeIbHBIX

BBIPQ&KEHUN C IIOMOIIBIO OCHOBHBIX TOXJIECTB H

BBIYHUCITUTEIbHBIX CPECTB;

- pemiath HECIOXKHBIE YpPaBHEHHs, NPUBOAUMBIE K

pumam: a® =g 9% g™ = p:

- pelarb HECI0)KHbIE HEPABEHCTBA, NPUBOAMMBIE K

BHIaM: A V>< g 9

- crpouTh Tpaduku JorapuMudecKux QyHKIUH

OpH  pa3NUYHBIX  OCHOBaHUSIX U  HAa  HHUX

WJLTIOCTPUPOBATH CBOWCTBA ()yHKIIHIA;

- npeoOpa3zoBbIBaTh 3TU I'paUKU MYTEM CABUTA U

nedhopmanuu;

- BBIYHCIATH 3HAYCHUS J0rapuPMHUIECKUX

BBIPOKEHUH C TOMOIIBIO OCHOBHBIX TOXJIECTB H

BBIYHMCIIUTENIbHBIX CPE/ACTB;

- pemiath HECIOXKHBbIE YpPaBHEHUS, IPHUBOAUMBIC K

BunmaM: 10g,(x)=Ff(X) pemare HecnoXHBIC HEPABEHCTBA,

npuBoaumbie K BuaaMm: 10g,f(X)><log,g(X).
VI11. Bbruncnsite | - BBIYUCIATH Npeesibl PYHKIIHIA; YcTHBIN OIpoc;
MIPOU3BOIHBIC U | - BBIYUCIATH IPOU3BOAHYIO; pe3ysbrar
nepBooOpazHbIe - BBIYHCIISATH IPOU3BOJHYIO CJIOKHOW (PYHKIINU; BBITIOJTHEHUS
3JIEMEHTaPHBIX - COCTaBJIATh YPAaBHEHUE KacaTeJIbHOM; KOHTPOJIbHBIX
GyHKIMH, TpUMEHSS | - UCCIIE0BAaTh U CTPOUTH rpaduKu GyHKLUH; pa0or;
MpaBWja BbIYHUCICHUS | - HaXO0JUTh Heolpe/ieNIeHHbIE WHTErpaisbl, | pe3yjabTaT
IIPOU3BOIHBIX U | CBOJMIIMECS K TAaOJUYHBIM C TOMOIIbIO OCHOBHBIX | BBIMOJHEHUS
epBOOOPaA3HBIX, CBOMCTB M TIpoOCTEHIINX nMpeoOpa3zoBaHUil; BHEAYIUTOPHBIX
UCIIOJIB3YS - BBIICIATH NEPBOOOPA3HYIO, YAOBIETBOPSIOILYIO | CAMOCTOSTENBHBIX
CIpaBOYHbIE 3aJJaHHBIM HaYaJIbHBIM YCIIOBHSIM; pabot
MaTepuaibl - BOCCTAHABJIMBATh 3aKOH JIBW)KEHHUS IO 3aJaHHON
JI. 59,13 CKOPOCTH, CKOpPOCTb II0 YCKOPEHHUIO, KOJINYECTBO
M. 1,4,9 ANEKTPUYECTBA MO CUJIE TOKA U T.[I.;
[Py 2, 3, 4 - BBIYUCIATH OIpENeJeHHbIIl MHTerpajg ¢ MOMOIIbIO
JIP 2,4,23,30 OCHOBHBIX CBOMCTB U ¢opmyn HproToHa -JleliOnuna;

- HAaXOJWUTh IUIOLIAAY KPUBOJIMHENHBIX TPANECLUN;
- pemlaTh OpPOCTEHIIME MPHUKIIAIHBIC  3aJ1ayH,
CBOJISIIIIMECS K HAXOXKJICHUIO HHTErpaJIa

V12. UccnenoBathb
(YHKIIUU U CTPOUTH UX
rpaduKu C MOMOIIBIO
MIPOU3BOIHOMN

JI. 59,13

M.1,4,9

[Py 2, 3, 4

JIP 2,4,23,30

- BBIUUCIIATH TpeAesbl QyHKIMM;

- BBIYHCIISATH IPOU3BOIHYIO;

- BBIUMCIIATH POU3BOIHYIO CIIOKHOM (DYHKIIMH;
- COCTaBJIATh YpaBHEHUE KacaTelbHOII;

- HCCIIEZIOBATh U CTPOUTH TpapuKu PyHKIIHIA

Y CTHBIN 01Ipoc;
pe3yJnbTar
BBITIOJTHEHU S
KOHTPOJIbHBIX
pabor;
pe3yJnbTar
BBITIOJTHEHUS
BHEAYIUTOPHBIX
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CaMOCTOSATCIIbHBIX

pabot
V13. Pemate 3a1aun ¢ | - BBIYUCIATH pEebl PYHKITUHI; YcTHbIi onpoc;
IIPUMEHEHUEM - BBIYMCIIATH IPOU3BOIHYIO; pe3ysbTar
ypaBHEHUS - BBIYHCIISATH IPOU3BOIHYIO CJIOKHOW (PyHKIINU; BBITIOJTHEHUS
KacaTelbHOHU K - COCTaBJIATh YPABHEHUE KacaTeJIbHOM; KOHTPOJIbHBIX
rpaduky GyHKIHHA - HCCIICJIOBATh U CTPOUTDH rpauku PyHKITUH pabor;
JI. 59,13 pe3yJsbTar
M.1,4,9 BBIIIOJTHEHUS
[Py 2, 3, 4 BHEAayIUTOPHBIX
JIP 2,4,23,30 CaMOCTOSITEIbHBIX
pabot

V14. Pematp 3a1a4un - BBIYUCIIATH TIpeIeIibl QyHKIINM; VYcTHbIi onpoc;
Ha HaXO0XKJIeHUE - BBIYMCIIATH IPOU3BOHYIO; pe3ysbTar
HauOOJIBIIETO U - BBIYHCIISATH IPOU3BOJHYIO CJIOKHOW (PYHKINU; BBITIOJTHEHUS
HauMEHBIIETO - COCTaBJIATh YPABHEHUE KacaTeJIbHOM; KOHTPOJIbHBIX
3HaueHUs GYHKIMK Ha | - UCCIIEJIOBATh U CTPOUTH rpaduKku HyHKIUI pabor;
OTpe3Ke pe3ysbrar
JI. 59,13 BBIIIOJTHEHUSA
M. 1,4,9 BHEAYAUTOPHBIX
[Py 2, 3,4 CaMOCTOSITEIIbHBIX
JIP 2,4,23,30 pabot
V15. Boluucnare - HaXOOUTh HEONPEAEICHHBIE HMHTETPAJIbl, | Y CTHBIN ONPOC;
iouaib CBOJAILIMECS K TaOJUYHBIM C IIOMOIBIO OCHOBHBIX | pE3yJIbTaT
KPUBOJIMHEHHOM CBOICTB MU TpOCTEHIINX mpeoOpa3zoBaHUil; BBITIOJTHEHUS
Tpanenuu - BBIAEIATH IE€PBOOOPA3HYIO, YAOBJIETBOPSAIOIIYIO | KOHTPOJBHBIX
J. 5,9,13 3a1aHHBIM HAYAJIbHBIM YCIOBUSIM; pabor;
M. 1,4,9 - BOCCTaHABJIMBAaTb 3aKOH JBIIKEHHs IO 3aJaHHOM | pe3yibTaT
[Py 2, 3, 4 CKOPOCTH, CKOPOCTb IO YCKOPEHHIO, KOJHUYECTBO | BBHIOJHEHUS
JIP 2,4,23,30 3JICKTPUYCCTBA II0 CUJIC TOKA U T.J.; BHCQYAUTOPHBIX

- BBIYUCIIATH ONPEIEIICHHBI MHTErpaj C IMOMOIIBIO | CAMOCTOSATEIbHBIX

OCHOBHBIX CBOMCTB U ¢popmyn HeroTona - JleliOnuia; | padbot

- HAaXOJWTh IUIOIIAIN KPUBOJMHENHBIX TpaNeLuil;

- pemars MOpoOCTEHIIMe MpHUKIaJAHbIE 3a7ayH,

CBOJSIIIMECS K HAXOXKJEHUIO HHTErpaia
V1e. Pematp | - BBIUMCIATH ~ 3HAYEHUS  TPUTOHOMETPUYECKUX | Y CTHBIM OIIPOC;
paloHabHBbIE, (GyHKIMH ¢ 331aHHOM CTENEHbIO TOYHOCTH; TECTUPOBAHUE,
MOKa3aTeIbHbIE U | - npeoOpa3oBbIBaTh TPUTOHOMETPUYECKHUE | PE3yJIbTaT
JorapupmMuUecKue BBIPAJKEHUS, HCIIOJIB3YsI TPUTOHOMETPUYECKHUE | BBITIOJHEHUS
ypaBHEHUS u | GopmyIsl; KOHTPOJIbHBIX
HEPABEHCTBA, - CTpOUTbH IpaduKU TPUTOHOMETpUUYECKUX (YHKIMH | paboT;
MppalMOHAIIbHbIE U | ¥ Ha HUX WUTIOCTPUPOBAThH CBOMCTBA (yHKIUI; pe3ynbTar
TPUTOHOMETPUUYECKUE | - TMPHUMEHATh TE€OMETpPUUYECKHe MpeoOpa3oBaHMs | BHIIOIHEHUS
YpaBHEHUS, ux | (caBur u nedopmainio) mpu MOCTPOSHUH rpaUKOB. BHEAYJUTOPHBIX
CHUCTEMBI - pewmlatb TPUTOHOMETPUYECKHE YPAaBHEHMSI C | CAMOCTOSATEIbHBIX
JI. 5,8,10 ITOMOIIIBIO YUCIOBOW OKPYKHOCTH; pabor
M. 3,7,8 - pewmatb TPUTOHOMETPUYECKHE YpaBHEHHS C
[1Py 2 IIOMOIIbI0 OCHOBHBIX METO/0B;
JIP 2,4,23,30 - TPUMEHATH BBIIIE TEepeyHrclIeHHble (HOPMYIbl MpU

peoOpa3oBaHNH BEIPAKEHHI,
- TPUMEHATH dbopmyIbt npu peleHnn
TPUTOHOMETPUUYECKUX YPABHEHHUI U HEPABEHCTB;
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- pelaTh paloHAIbHEIE, TOKa3aTeIbHbIE U
norapudMudecKre HepaBeHCTBA,
-pelaTbuppaloOHaIbHBIE U TPUTOHOMETPHUYECKHE
YpaBHEHUS, UX CUCTEMBI

V17.J1oka3biBaTh - BBIYMCIATH  3HAYEHHUS]  TPUTOHOMETPUUYECKHUX | Y CTHBIN ONpOC;
HECJIOXKHbIE (GyHKIMIA ¢ 33JaHHOM CTENEHBIO TOYHOCTH; TECTUPOBAHUE,
HEpaBEHCTBA - IpeoOpa3oBbIBATh TPUTOHOMETPHUUYECKUE | Pe3ybTaT
BBIPAKEHUS, HCIIOJIB3YSI TPUTOHOMETPUYECKHUE | BBIITIOJHEHUS
JI. 5,8,10 hopmyIbI; KOHTPOJIBHBIX
M. 3,7,8 - CTpOUTbH rpadUKu TPUTOHOMETPUUYECKUX (YHKIHA | paboT;
[Py 2 Y Ha HUX WUTFOCTPUPOBAThH CBOMCTBA (DYHKITUIA; pe3yabTar
JIP 2,4,23,30 - T[PUMEHATh TEOMETPUUYECKHE IpeoOpa3oBaHUs | BBIIOJIHEHUS
(cnBur u nedopmaluio) mpu NOCTPOSHUH TPadUKOB. BHEAYTUTOPHBIX
- pewiatb TPUTOHOMETPUYECKHE YPAaBHEHMSI C | CAMOCTOSATEIbHBIX
IIOMOIIIBIO YHCIIOBON OKPY>KHOCTH; pabot
- pewiatb TPUTOHOMETPUYECKHE YpaBHEHMSI C
IIOMOILIbIO OCHOBHBIX METO/I0B;
- TIPUMEHATH BBIIIE TEPEYHCICHHBIE (HOPMYIBI TPU
peoOpa3oBaHUM BbIPKEHHH;
- IPUMEHATH bopmyIibl npu peleHun
TPUTOHOMETPUYECKUX YPaBHEHUI U HEPABEHCTB;
- pelaTh palloOHAJIbHbIE, T0KA3aTeIbHbIE U
JorapupMHUECKUe HEPABEHCTBA;
-pelaTbUppaLOHAIbHBIE U TPUTOHOMETPUUECKHE
YpaBHEHMsI, UX CUCTEMBI.
V21. Pematp | - BBUMCIATE ~ 3HAYEHUS  TPUTOHOMETPUYECKUX | Y CTHBIA OIIPOC;
ypaBHEHM, (GyHKIMH € 331aHHOM CTENEeHbIO TOUHOCTH: pe3yibTar
HEpaBEHCTBa - mpeoOpa3oBBIBATH TPUTOHOMETPUYECKHE | BBHIIOJHEHUS
CHCTEMBI C | BBIpaXEHHUH, UCHOJb3YS TPUTOHOMETPUYECKUE | KOHTPOJIbHBIX
IPUMEHEHHEM bopmyIbI; pabor;
rpadu4ecKux - CTpOUTbH IpadUKU TPUTOHOMETPUUYECKUX (YHKIMN | pe3yabTar
IIPEACTABICHUH, 1 Ha HUX WUIIOCTPUPOBATH CBOMCTBA (QYHKLIU; BBINTOJIHEHUS
CBOICTB GyHKUMH, | - TPUMEHSATh TEOMETPUYECKHE IpeoOpa3oBaHUs | BHEAYTUTOPHBIX
MPOU3BOAHOMN (cnBur u nedopmaluio) mpu NOCTPOSHUH TPadUKOB. CaMOCTOSTEIIbHBIX
JI. 5,8,10 - pemlaTh TPUTOHOMETPUYECKHE ypaBHEHHs C | paboT
M. 3,7,8 ITOMOIIIBIO YUCIIOBOU OKPYKHOCTH;
I1Py 2 - pewmatb TPUTOHOMETPUYECKHE YpaBHEHHS C
JIP 2,4,23,30 TTOMOIIIBI0 OCHOBHBIX METOJIOB;
- TNPHUMEHATHh BBIIIE NepeyrciIeHHble (HOPMYIbl MpU
peoOpa3oBaHNM BBIPAKEHUI,
- TPUMEHATH bopMyIbI npu peleHnn
TPUTOHOMETPUUYECKUX YPAaBHEHUH U HEPABEHCTB
y22. Pemiats | - pemats npocreifiine KOMOMHATOPHBIE 33/1a4H; Y eTHBIN 01Ipoc;
npocreiiune - HCIIOJIb30BaTh (POPMYIIBI IEPECTAHOBKHU M COUYETAaHUS | TECTUPOBAHHUE;
KOMOHHATOPHBIE IIpY pELICHNN 33]1a4; pe3ysbTar
3a/1a4uu METOJIOM | - BBIYUCIATH KO3 dunneHTsl 6MHOMa HpioTOHa,; BBITIOJTHEHUSI
nepebopa, a Takxke C |- - HCHOJIb30BaTh TPeyroiabHUK [lackamsmnpu BHEAYIUTOPHBIX
HCIIOJIb30BAHUEM pelIeHnu 3a1ad CaMOCTOSITENTbHBIX
U3BECTHBIX  (popmy, pabot
TPEYroJbHUKA
[lackans;  BBIUKCIATH
K02 QUIIUEHTHI
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o6unoma HprloToHa 1O
bopmyie u C
HCIOJIb30BaHUEM
TpeyroyibHMKa [lackais
JI. 5,7,13

M. 1,5,8

I1Py 2,3,5

JIP 2,4,23,30

V23 .BeauciaiaTe

- IPUMEHSATH POPMYJIbl KOMOMHATOPUKH MPU

YcTHbIi onpoc;

BEPOSITHOCTH COOBITUH | peIIeHUH 3a/1a4; TECTUPOBAHUE,
Ha OCHOBE IIOJICUETA | - IPUMEHSATh KJIACCUYECKOE OIpe/IeIIEHUE pe3yibTar

qucia HCXOJIOB | BEPOSTHOCTU IIPU PEILIECHUU 3a/1ay; BBITIOJTHEHUS
(mpocreiimue ciay4yan) | - BBIYUCIATh BEPOATHOCTH COOBITUH BHEAYyJAUTOPHBIX
JI.5,7,13 CaMOCTOSITEILHBIX
M. 1,58 pabor

[Py 2,3,5

JIP 2,4,23,30

V24, CoOTHOCHTD | - IPUMEHITh AKCUOMBI IUIAHUMETPUU U CTEPEOMETPUH | Y CTHBIH OIPOC;
IUIOCKUE IpU PELIeHNH 3a/1a4; pe3yibTar
reOMEeTPUUECKUE - IOKa3bIBaTh CIEACTBUSI U3 AKCUOM CTEPEOMETPUHU. BBITIOJTHEHUS
Gurypsl 1 TpeXMEpHbIE | - YCTaHABIMBAaTh B NPOCTPAHCTBE MApPAJICIILHOCTh | KOHTPOJIbHBIX
00BEKTHI C UX | IpSIMBIX, TPSMOH M IUIOCKOCTH, IBYX IIJIOCKOCTEH, | paboT;
OIUCaHUSMU, UCNONb3ysd TPU3HAKM U OCHOBHBIE TEOPEMbI O | pe3ysbTaT
YepTeKaMH, napajiesIbHOCTH; BBITIOJTHEHUS
N300paKeHUSIMU; - IPUMEHATH MPU3HAK NapajuIe]bHOCTH IPSAMON U | BHEAYIUTOPHBIX
pasnuyarhb U | IUIOCKOCTH, NP PELICHUH 3a]1aY; CaMOCTOSTEIbHBIX
aHAJIM3UPOBATh - IPUMEHSTbH NPU3HAK  TEPIEHAMKYIAPHOCTH | paboT

B3alMHOE OpsiMOM M IUIOCKOCTH,  TEOpeMy O  Tpex

pacrioyio)keHue GUryp | HepHeHIUKYyIsApax, MPU3HAK MEPHEeHIUKYIIPHOCTH

JI.6,7,8

M. 24,58
[TPy 2

JIP 2,4,23,30

TUTOCKOCTEH IS BBIYUCIICHHS YTJIOB U PACCTOSIHHHA B
MPOCTPAHCTBE;

- pacKJIaJIbIBaTh BEKTOP 1O Oa3uCy;

- TPOU3BOJUTH OMEPAIUIO CIOKEHHUS, BBIYUTAHUSA,
YMHOXEHUS BEKTOpa Ha YUCIIO.

CTPOUTH BEKTOP, 1O €r0 KOOPAUHATAM;

- omepupoBath (HOpPMyIaMH CIOXKCHHS, BBIYUTAHUS,
CKaJISIPHOTO TIPOU3BE/ICHUSI BEKTOPOB;

BBIYHCIIATH YTIIBI MEXKIY MPSIMBIMU U TUIOCKOCTSIMH,

- peliath 3a7adyd MPHUMEHssl OCHOBHBIE CBOWMCTBAa U
(GbopMyIIBI TE BpAIllCHHUS;

- HAaXOAWUTh O0BEM MPSMON TPU3MBI, MUPAMUIBI,
MPSIMOTO KPYTrOBOTO IUJIUHAPA M KOHYCa, Iapa;

- HaxoJWTh IUIOMIAJIM TIOBEPXHOCTEH MPUZMBIL,
MUPAMHUJIBI, IJTUHAPA, KOHYCa U TI1apa;

BBIUMCIATP W H300paKaTh OCHOBHBIE DJIEMEHTHI
MPSIMBIX TPU3M, TTapaJUICIICTIHIICIOB,;

- CTPOUTH MPOCTEHIINE CEUYEeHUsS MHOTOTPAHHUKOB
VKa3aHHBIX BBIIIE, BBIYUCIATH IUIOMIAJIA  ITHX
CEYEHUI

V25. N3o06paxarsb
reoMeTpHIecKue

burypsr " Tena,

- IPUMCHATb aKCUOMBI IINIAHUMETPHUHN U CTEPECOMETPUN
IIpu pCUHICHUU 3aa4;
- JOKa3bIBATh CJIICACTBUSA U3 aKCHUOM CTCPCOMETPUMH.

YcTHBII onpoc;
pe3yabTar
BBIITOJIHEHU I
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BBITIOJIHATh YEPTEX 10 | - YCTAaHABIWBATh B IPOCTPAHCTBE MapauICIbHOCTD | KOHTPOJIBHBIX
YCIIOBUIO 33J]a4H OpSMBIX, MPSIMOM M IUIOCKOCTH, ABYX IUIOCKOCTEH, | pabor;
JI.6,7,8 UCTIONB3ys TIPU3HAKH W OCHOBHBIE TEOPEMBI O | pe3ysibTaT
M. 2,4,5,8 napajuieIbHOCTH; BBITIOJIHEHUS
[Py 2 - TIPUMEHSATH MPHU3HAK MAPAJIICIBHOCTA NPSMOW U | BHEAYIUTOPHBIX
JIP 2,4,23,30 MJIOCKOCTH, NP PEIICHUH 3a/1a4; CaMOCTOSITEILHBIX

MPUMEHSITH MPU3HAK NEPICHIUKYIIPHOCTH IPSIMOU U | paboT

IUIOCKOCTH, TEOPEMY O TpeX MEepIEeHANKYIISApaXx,

NPU3HAK MEPIEHIUKYISIPHOCTH IIOCKOCTEH IS

BBIYUCIICHUS YTJIOB M PACCTOSHHIA B IPOCTPAHCTBE;

- pacKiaIbIBaTh BEKTOP MO Oa3ucy;

- TIPOM3BOJUTH OIEPAIUIO CIOXKCHUS, BBIYUTAHUS,

YMHOXKEHUS BEKTOPa Ha YUCIIO.

CTPOHTH BEKTOP, IO €r0 KOOpIUHATAM,;

- omepupoBath (OPMYIaMU CIIOKEHHs, BBIYUTAHUSA,

CKaJIIPHOTO TIPOM3BE/ICHUS] BEKTOPOB;

BBIYUCIIATH YTIIBI MEXKIY MPSIMBIMU U TUIOCKOCTSIMH,

- pemiath 3ajayd MPUMEHSS OCHOBHBIE CBOMCTBA U

(dbopMyIIBI TEJ BpAIllCHHUS;

- HaxoJHWTh OOBEM TMPSMOW MPU3MBI, MTHPAMHUIBI,

IPSMOTO KPYrOBOTO IIMJIMH/IPA U KOHYCA, 11apa;

- HAXOJUTh IUIOIIA/IN TOBEPXHOCTEH MPU3MBI,

NUpaMU/Ibl, HWIHHIPA, KOHYCa U [1apa;

BBIUUCIISITh M HM300paKaTb OCHOBHBIC AJIEMEHTHI

NPSIMBIX TIPU3M, ITapaJUICIICIIUIIE/IOB,;

- CTPOUTH MPOCTEHUIIHE CEYCHHS MHOTOTPAHHUKOB

yKa3aHHBIX  BBINIC, BBIYMCIATH IUIOIIAJAM  ITHX

CEYECHU N
VY26. Penrats - IPUMEHSTH AKCHOMBI TUTAHUMETPUU M CTEPEOMETPHH | Y CTHBIN OIpoc;
reOMeTPHUYECKUE NPY PEUICHNH 33/1a4; pe3yibTar
3a/la4yu, OMHUPAsCh Ha - IOKa3bIBaTh CJIEJICTBUS U3 aKCHOM CTEPEOMETPHUH. BBITTOJIHEHUS
M3yYeHHBIE CBOMCTBA - YCTaHaBIMBATh B MPOCTPAHCTBE MapauICIbHOCTH | KOHTPOJIBHBIX
IUTAHUMETPUYECKUX U | IPSAMBIX, OPSAMOM M IJIOCKOCTH, JBYX IUIOCKOCTEH, | paboT;
CTEPEOMETPUIECKUX UCTIONB3ysd TPU3HAKH W OCHOBHBIE TEOPEMBI O | pe3ysbTaT
Gburyp v OTHOIICHHIA napasiebHOCTH; BBITIOJTHEHUS
MEXTy HUMH, - TPUMEHSTHh NPU3HAK MAPAJUIETBHOCTH TPSMON M | BHEAYTUTOPHBIX
MIPUMEHSIS IUIOCKOCTH, IIPH PELICHUH 3ajiay; CaMOCTOSITETIbHBIX
anreOpandeckuii u MPUMEHSTh MIPU3HAK MEPIECHIUKYIIPHOCTH MPSIMON U | paboT
TPUTOHOMETPUUYECKUM | TUIOCKOCTH, TEOPEMY O TpeX MepIeHANKYIIspax,
armrmapar MpU3HAK MEePIEHAUKYISIPHOCTH TUIOCKOCTEHN st
JI.6,7,8 BBIYHCIICHUS YTJIOB M PACCTOSIHUI B IIPOCTPAHCTBE;
M.2,4,5,8 - pacKJIabIBaTh BEKTOP 110 Ga3ucy;
[Py 2 - TPOU3BOJHUTEL OIEPAIUIO CIIOXKEHHS, BBLIYUTAHMSA,
JIP 2,4,23,30

YMHOXEHHS BEKTOpA Ha YUCIIO.

CTPOUTH BEKTOP, IO €r0 KOOPANHATAM;

- onepupoBath (OpPMYIaMU CIIOKEHHs, BBIYUTAHUS,
CKQJIIPHOTO ITPOU3BEICHUS BEKTOPOB;

BBIUNCIIATH YIJIBI MEXKIY MPSIMBIMU U TUIOCKOCTSIMY;

- pemaTh 3aJa4d NPHUMEHSS OCHOBHBIE CBOWCTBA M
(bopMyIIbI TE BpallleHus;

- HaXoAWUTh 00bEeM MpSAMOM NPU3MBI, MUPAMUIBL,
IIPSIMOrO KPyroBOro IMJIMHAPA U KOHYCa, I1apa;
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- HAXOJHUTh IUIOIIAAN TOBEPXHOCTEN IPU3MBI,
nUpaMUILI, HUIHHAPA, KOHYCa U I1apa;

BBIYHCIIATh W HM300pakaThb OCHOBHBIC 3JIEMEHTHI
MPSIMBIX MPU3M, MTapaJUIeTICIUIIE/IOB,;

- CTPOWUTH MPOCTCHIIME CEYCHUS MHOTOIPAHHHUKOB
yKa33,HHLIX BBIIIIC, BBIYUCIIATH Iiomaan 3TUX
ceueHH I

V27. I[IpoBoauTh
J0Ka3aTeJbHbIE
paccyxIeHus mpu
pelIeHnH 3a1a4,
JI0Ka3bIBaTh OCHOBHBIC
TEOpEMBI Kypca

JI. 6,7,8

M. 2,4,5,8

[TPy 2

JIP 2,4,23,30

- IPUMEHATh aKCUOMBI IIJIAHUMETPUU U CTEPEOMETPUU
IIPY PELIECHUH 3a/1a4;

- IOKa3bIBaTh CIEICTBHS U3 AKCUOM CTEPEOMETPHUH.

- YCTaHaBJIUBAaThb B IIPOCTPAHCTBE IAPAIICIbHOCTD
IPSAMBIX, HPSAMOM M IUIOCKOCTH, IBYX ILIOCKOCTEH,
UCIIONIb3YsA IPU3HAKA M OCHOBHBIE TEOPEMBI O
[1apaJlIeIbHOCTH;

- NPUMEHATH NMPU3HAK NApaUICIbHOCTU IPSAMOU U
IIJIOCKOCTH, IIPU PELICHUH 3a/a4;

- NOPUMEHSTh MIPU3HAK NEePHEHANKYJISIPHOCTH
NpsAMOM M TUIOCKOCTH,  TEOpPEMYy O  Tpex
NEePHEHAUKYISAPAX, IPU3HAK NEPHEHAUKYISIPHOCTH

TUTOCKOCTEH IS BBIYUCIICHHS YTJIOB U PACCTOSIHHHA B
NPOCTPAHCTBE;

packiaabIBaTh BEKTOP MO 0a3ucy;

- TPOM3BOJUTH OIEPAIUIO CIOXKCHUS, BBIYUTAHUS,
YMHOXEHHS BEKTOpa Ha YUCIIO.

CTPOHTH BEKTOP, IO €r0 KOOPIUHATAM;

- omepupoBarh (HOpPMyIaMH CIOXKCHHS, BBIYMTAHUS,
CKaJISIPHOTO TIPOM3BE/ICHUS] BEKTOPOB;

BBIYUCIIATH YTIIBI MEXKIY MPSIMBIMU U TUIOCKOCTSIMH,

- pemiath 3ajayd MPUMEHSS OCHOBHBIE CBOMCTBA U
(dbopMyIIBI TEJ BpAIllCHHUS;

- HAaXOAWUTh O0BEeM MPSMOM NPU3MBI, MUPAMUIBI,
MPSIMOTO KPYTrOBOTO IUJIUHAPA M KOHYCa, Iapa;

- HaxoQuTh IUIOHMIQAM TIOBEPXHOCTEH MPHU3MBI,
MUPAMHUJIBI, IAJIUHAPA, KOHYCa U 1apa;

BBIUMCIATh W H300pa)KaTh OCHOBHBIE DJIEMEHTHI
MPSIMBIX TPU3M, TTapaJUICIICTIHIICIOB,;

- CTPOUTH MPOCTEHIINE CEUYEeHHUsS MHOTOTPAHHUKOB
VKa3aHHBIX BBINIE, BBIYUCIATH IUIOMIAA  JTHUX
CEYEHUM

YeTHBIN 01poc;
pe3yibTar
BBITIOJIHCHU A
KOHTPOJIbHBIX
pabor;

pe3yibTar
BBITTOJTHEHHSI
BHEAYJUTOPHBIX
CaMOCTOSITEIIbHBIX
pabot

V28. BeuuciasaThb
JIMHEHHBIC JIEMEHTHI U
VTJIBI B
MIPOCTPAHCTBEHHBIX
KOH(UTypanusx,
00BEMBI U IIJIOIAIH
MOBEPXHOCTEN
MIPOCTPAHCTBEHHBIX
TeJ U UX NMPOCTENIINX
KOMOWHAIUH

J1.6,7,8

M. 2,4,5.8

[Py 2

- pacKJaIbIBaTh BEKTOP MO Oa3ucy;

- TPOU3BOJUTH OMEPAIUIO CIOKEHHUS, BBIYUTAHUSA,
YMHOXEHUS BEKTOpa Ha YUCIIO;

- CTPOUTH BEKTOP, MO €r0 KOOpJUHATAM;

- omnepupoBath (HOPMyITaMH CIOXKCHHS, BBIYMTAHHUS,
CKaJISIPHOTO TIPOU3BE/ICHUSI BEKTOPOB;

BBIYHCIIATH YTIIBI MEXKIY MPSIMBIMU U TUIOCKOCTSIMH,

- peliath 3a7adyd MPUMEHssl OCHOBHBIE CBOWMCTBA U
(dbopMyIIBI TEJT BpAIICHHUS;

- HAXOAWUTh OO0BEM MPSMON TPU3MBI, MUPAMUIBI,
MPSIMOTO KPYTrOBOTO IMHJIMHAPA ¥ KOHYCa, Iapa;

- HaXOJUTh TUIOIIAIA TOBEPXHOCTEH MTPU3MEI,
MUPAMHJIBI, IUITUHAPA, KOHYCa U 1apa;

YcTHBIN onpoc;
pe3yibTar
BBIITOJIHECHU L
KOHTPOJIbHBIX
pabor;

pe3yiabTar
BBIITOJIHEHU I
BHEAYJAUTOPHBIX
CaMOCTOATECIIBHBIX
pabot
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JIP 2,4,23,30

BBIYHCIIATh W HM300pakaThb OCHOBHBIC 3JIEMEHTHI
HNPAMBIX IIPU3M, [TApaAJUIENIECIIUIIEIO0B,

- CTPOWUTH MPOCTCHIIME CEYCHUS MHOTOIPAHHHUKOB
yKa33,HHLIX BBIIIIC, BBIYUCIIATH Iiomaan 3TUX
CceueHH I

¥29. IlpumeHnaTh
KOOpJUHATHO-
BEKTOPHBIN METOJ JUIst
BBIYHCIICHUS
OTHOIIICHUH,
PacCTOSHUM U YIIIOB
JI.6,7,8

M. 2,4,5,8

[Py 2

JIP 2,4,23,30

- pacKJiaIbIBaTh BEKTOP 1O Oa3ucy;

- TIPOM3BOJUTH OIEPAIUIO CIOXKCHUS, BBIYUTAHUS,
YMHOXKEHUS BEKTOPA Ha YHUCIIO.

CTPOHTH BEKTOP, IO €r0 KOOpIUHATAM,;

- omepupoBath (GOPMYJIaMU CIIOKEHHS, BBIYUTAHUA,
CKaJIIPHOTO TIPOM3BE/ICHUSI BEKTOPOB;

BBIUUCIIATH YIJIbI MEXKY MPSIMBIMH U TUIOCKOCTSIMH;

- pemarh 3aJadd MPUMEHSS OCHOBHBIE CBOICTBAa U
(dbopMyITBI TE BpaICHHS;

- HaxOJWTh OOBEM TPSMOW MPHU3MBI, MHPAMHUIB,
PSIMOTO KPYrOBOT'O IIMJIMHIPA U KOHYCA, 111apa;

- HAXOJUTh IUIOMIAJN TOBEPXHOCTEH IPU3MBI,
NUPaMUJIbl, HHIMHIPA, KOHYCA | 11apa;

BBIUUCIISATE W W300paKaTb OCHOBHBIC AJIEMEHTHI
OPSIMBIX TIPU3M, ITapauICIICIIUIICIOB,;

- CTPOUTH MPOCTCUIIME CEYCHHS MHOTOTPAHHUKOB
yKa3aHHBIX  BBIIIEC, BBIYMCIAATH IUIOIIAAM  ITHX
CEYCHUI

YcTHBIN o1poc;
pe3yibTar
BBITTOJTHCHUS
KOHTPOJIbHBIX
pabor;

pe3yibTar
BBITTOJTHCHUS
BHEAYJMTOPHBIX
CaMOCTOSITETIbHBIX
pabor

¥30. Ctpouts ceueHus

- packiaJpIBaTh BEKTOp MO Oa3ucy;

YcTHBIN o1poc;

MHOTOI'PaHHUKOB U - NPOU3BOJUTH OINEPALMI0 CIOKEHUS, BBIYUTAHUSA, | PE3yJIbTAT
n300pakaTh CEYCHUS YMHOXEHHS BEKTOpa Ha YUCJIO; BBITTOJTHEHHS
TeJ BpalleHUs - CTPOMTD BEKTOP, 110 €r0 KOOPAUHATAM,; KOHTPOJIbHBIX
JI. 6,7,8 - omepupoBarh (OPMYJIaMHU CIIOKEHHs, BBIYUTAHUSA, | padoOT;
M. 2,4,5,8 CKaJIIPHOT'O IIPOM3BE/ICHUS BEKTOPOB; pe3yibTar
[1Py 2 BBIYUCIISATE YTIIBI MEXKIY IPSIMBIMU U TIOCKOCTSIMU; BBITTOJTHEHHUS
JIP 2,4,23,30 - pemaTth 3aJa4d IPUMEHSAA OCHOBHBIE CBOWCTBA W | BHEAYIUTOPHBIX
(bopMyIIbl TE BpaLCHMUS; CaMOCTOSITENTbHBIX
- HaxoJuTh O0OBEM MpSAMON MPU3MBI, NHUPAMU[BI, | pPabOT
IPsIMOTO KPyroBOro IMJIUMHAPA U KOHYCa, 11apa;
- HaXOJUTh IUIOIIAIU TOBEPXHOCTEN MPU3MBI,
OUpaMu/Ibl, LWIMHIPA, KOHYCa U 11apa;
- BBIUHCIATH U M300pakaTb OCHOBHBIE 3JIEMEHTHI
OPSAMBIX TPU3M, NTapauIeIeNUIe/10B,;
- CTPOUTH MPOCTEHIINE CEYEHUS MHOIOIPaHHUKOB
yKa3aHHBIX  BBIIIE, BBIYMCIATH IUIOIAAM  3TUX
CEYCHUN
3HaTh:

31. 3HaueHue
MaTeMaTHUeCKON
HayKU JUIsl peleHus
3aJ1a4, BO3HUKAIOIINX B
TEOPUU U MIPAKTHUKE;
IUPOTY U
OTPaHUYEHHOCTh
MIPUMEHEHUS
MaTeMaTHYECKUX

aKCHOMBI CTEPEOMETPUH;
CIIECTBUS U3 aKCUOM CTEPEOMETPHH;

- aKCHOMBI IUTAHUMETPHH;

- B3aUMHOE€ DAacIlOJOKEHUE MPSAMBIX, NOPSIMOH U
IUIOCKOCTH, JIBYX IUIOCKOCTEN B IIPOCTPAHCTBE;

- OCHOBHBIE TEOPEMBI O MAPALIEIBHOCTU NPIMON U
IUIOCKOCTH, MapaJlIeIbHOCTH JIBYX IJIOCKOCTEH;

- CBOMCTBA MapajlIeIbBHOTO NPOEKTUPOBAHUS U
UX T[pUMEHEeHHe s u3o0paxenus ¢uryp B

Y CTHBIN 01Ipoc;
pe3yJnbTar
BBITIOJTHEHU S
KOHTPOJIbHBIX
pabor;

pe3ynbTar
BBITIOJTHEHUS
BHCAYAUTOPHBIX
CaMOCTOATECIIbHBIX
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METOJIOB K aHAIN3Y U
UCCIICIOBAaHHIO
HPOLIECCOB U SIBJICHUI
B IPUPOJIE U O0ILECTBE

CTEpEOMETPUH;

OCHOBHBIE  TOHATHS  CTEPEOMETPUU;
CTEpEOMETPUU U CIEACTBUS U3 HUX;

- B3aUMHOE€ pACIOJIOKEHHE TMPAMBIX, NPSIMOU H
IUIOCKOCTH, JIBYX IIOCKOCTEH B MPOCTPAHCTBE;

- OCHOBHBIE TEOPEMBbl O MEPIEHIUKYISIPHOCTU
OpsIMOM M TUIOCKOCTH, MEPHEHANKYISIPHOCTH JABYX
IIOCKOCTEH;

- TOHSATHE YIja MEXIy MNPSAMBIMH, YIia MEXIy
OpsIMOM U TUIOCKOCTBIO, ABYTPAHHOTO YIJIa, YIJia
MEXy TIOCKOCTSIMU;

- OCHOBHBIE TEOPEMBI
OpsMO W IUIOCKOCTH,
IIOCKOCTEH;

- TOHSTHE BEKTOpA, MPaBUJIO NMapasljiesienuIe/a;

- CBOMCTBa KOMIUIAHAPHBIX U  KOJUIMHEAPHBIX
BEKTOPOB;

- TIpSIMOYTOJIbHAsl CUCTEMAa KOOPANHAT;

- KOOpJMHATHI BEKTOPA;

- CKaJIIpHOE NMPOU3BEICHUE BEKTOPOB;

- TeJla BpaIlleHHUS;

- CBOMCTBA TeJ BpaIlECHUS;

- TMOoHATHE oO00beMa © IUIOIIAJU IOBEPXHOCTH
FeOMETPUYECKOTO TeNa;

- (bopMynbl ISt BRIUMCIIEHUS OOBEMOB M ILIONIAICH
MOBEPXHOCTEH T€OMETPUUYECKUX Tell. IePEUNCICHHBIX
B COJIEpXKaHWU y4eOHOTr0 MaTepHuaa,

- TOHSTHE MHOTOTPAaHHUKA, €ro IOBEPXHOCTH,
MOHSTHE MTPABUJIBHOTO MHOTOTPAaHHUKA;

- OmpeelieHUue MPU3MBI, MapajUleNenunea, BHIbI
IPU3M;

- CBOICTBA NPU3M U NapalIeICIUIEI0B

AKCHUOMBI

0 NEpHEeHIUKYISIPHOCTU
MEePIEHIUK YIISIPHOCTH

pabort

32. 3naucHue
MIPAKTUKU U BOIIPOCOB,
BO3HHUKAIOIIUX B caMOii
MaTeMaTHKe s
(dbopmMupoBaHus U
pa3BUTHS
MaTeMaTHYEeCKOM

HayK{

- dKCHUOMBI CTCPECOMCTPUH;

- CJICACTBUA N3 aKCUOM CTCPCOMETPUH,

- aKCHMOMBI IJIAHUMETPHH,

- B3aMMHOC DPACIOJIOKCHUC IIPAMBIX, HpﬂMOfI u
IJIOCKOCTH, IBYX IUIOCKOCTEH B MMPOCTPAHCTBE;

- OCHOBHBIC TCOPEMEI O MapAJJICIIBHOCTU HpHMOﬁ u
IJIOCKOCTH, MApAJIJICIIbHOCTU ABYX HHOCKOCTeﬁ;

- CBOMCTBA NnapajiCJIbHOI'O IPOCKTUPOBAHUA H

UX T[pUMEHEHHe i u300paxeHus ¢uryp B
CTEPEOMETPUN;
OCHOBHBIE  TOHSITUS  CTEPEOMETPUHU;  AKCHUOMBI

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

- OCHOBHBIC TCOPCMBI 0 NEPNCHANKYIAPHOCTU
NpSMOM M TUIIOCKOCTH, NEPIEHAUKYISIPHOCTH IBYX
IUIOCKOCTEH;

- TOHATHE Yyrja MEXAY NPSAMBIMH, YIja MEXIY
NpsSAMOM M TUIOCKOCTBIO, JIBYTPAHHOIO yIJIa, yria
ME¥XK]1y IIJIOCKOCTSIMU;

YCTHBIN 01Ipoc;
pe3ynbTaT
BBITIOJTHEHUS
KOHTPOJIbHBIX
pabor;

pe3ynbTaT
BBITIOJTHEHUS
BHEAYIUTOPHBIX
CaMOCTOATECIIbHBIX
pabot
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- OCHOBHBIE TEOpPEMBI
OpsIMOM U INUIOCKOCTH,
IUIOCKOCTEN;

- TIOHATHE BEKTOpa, IPABHUJIO MapajuIeIIeuIea;

- CBOHCTBa KOMIUTAaHAapHBIX M  KOJUIMHEAPHBIX
BEKTOPOB;

- NPSAMOYToJibHAs CUCTEMa KOOPAMHAT;

- KOOpAMHATHI BEKTOPA;

- CKaJIApHOE NMPOU3BE/ICHUE BEKTOPOB;

- TeJIa BpaIlleHUS;

- CBOMCTBA TeJ BpaIlCHUS;

- TOHATHE O00beMa M IUIOU[AJUd IOBEPXHOCTH
F€OMETPUYECKOT0 TeNa;

- (hopMysBl I BBIYMCICHUS OOBEMOB U ILIOIIAJECH
MOBEPXHOCTEH r€OMETPUUYECKUX TeJl. IePEUNCICHHBIX
B COJIEp)KaHUU Y4eOHOTO MaTepHaa,

- TOHSTHE MHOTOTPAaHHUKA, €ro IOBEPXHOCTH,
MOHSATHE MPABUIIBHOTO MHOTOTPaHHUKA;

- OmpeleNieHHe NPU3MBI, Tapajulesenueia, BUIbI
pU3M;

- CBOWCTBA NPU3M U NapaJuIeIIeNUIEI0B

0 MEpHEHIUKYIIPHOCTH
NEPNEHAUKYISIPHOCTH

33. Uneu pacuupenus

- TCOMCTpHUYCCKAad HHTCPHIPCTAlUA KOMIIJICKCHBIX

YceTHBIN o1poc;

YHCIOBBIX MHOKECTB YHCelT, pe3yabTaT
Kak criocoba -  JICACTBUTENIbHAsT W MHHUMAas 4YacTb, MOAYJIb U | BBIIIOJHEHHS
MOCTPOEHHUSI HOBOTO apryMeHT KOMILJIEKCHOTO YMCJIa; KOHTPOJIbHBIX
MaTEMaTHYECKOTO - anreOpamueckas W TpPUTOHOMETpHUYeckas (OpMEI | paboT;
arrapara Jijis peuieHus | 3aucy KOMIUIEKCHBIX YHCElT, pe3yabTar
MPAaKTUYECKHUX 3a1ad U | -  apuMETUYECKHe JEHUCTBHUS HaJ KOMIUIEKCHBIMH | BBIITOJIHEHHS
BHYTPEHHUX 3a7a4 YHUCJIAMH B pa3HBIX (popMax 3amucu; BHEAYIUTOPHBIX
MaTEMAaTUKHU - KOMIIJICKCHO COIIPAKCHHBIC YHCJIa CaAMOCTOSATEIIbHBIX
pabot
35. Bo3aMoxHOCTH - aKCHUOMBI CTEPEOMETPHUH; YcTHBIN o1poc;
reOMETPUU IS - CIIECTBUSA U3 aKCUOM CTEPEOMETPUHU; pe3yabTar
OITMCAHUS CBOMCTB - aKCHOMBI IJITAaHUMETPHH; BBITIOJTHCHUS
peaNbHBIX IPEAMETOB - B3aUMHOE pACIOJIOKEHUE IMPAMBIX, MPAMON U | KOHTPOJIBHBIX
H UX B3aMHOTO MJIOCKOCTH, ABYX IJIOCKOCTEH B MMPOCTPAHCTRBE; pabor;
PacIoI0KEHUS - OCHOBHBIE€ TEOPEMBI O NAPAJUIEIBHOCTH MPSIMON U | PE3ybTaT
IJIOCKOCTH, TApaJUIEIbHOCTH JIBYX IUIOCKOCTEN; BBITTOJTHEHU S
- CBOMCTBA MapajiIcIbHOrO MPOCKTUPOBAHHS U | BHEAYAMTOPHBIX
WX TpUMEHEHHE i u300pakeHUuss (GUTYp B | caMOCTOSTEIbHBIX
CTEPECOMETPHUH, paﬁOT
OCHOBHBIE  TIOHSITHSI ~ CTEPEOMETPHUHU;  AKCHOMBI

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

- OCHOBHBIC TCOPCMBI 0 NEPNCHANKYIAPHOCTU
NpSMOM M TUIIOCKOCTH, NEPIEHAUKYISIPHOCTH IBYX
IUIOCKOCTEH;

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

- OCHOBHBIC TCOPEMBI O TMNEPHNCHANKYIAPHOCTHU
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OpsAMOMl M IUIOCKOCTH,  NEPHEeHAUKYISIPHOCTH
IUIOCKOCTEH;

- IIOHATHE BEKTOpa, IPABUJIO MapaJuIeenuIea;

- CBOMCTBA KOMILIaHAPHBIX n KOJUIMHCAPHBIX
BEKTOPOB;

- IpAMOYIroOJIbHas CUCTEMa KOOpAHUHAT;

- KOOpAMHAThI BEKTOPA,;

- CKaJIIpHOE NPOU3BE/ICHUE BEKTOPOB;

- TeJ1a BpallleHus;

- CBOMCTBA TeJ BPAllCHMUS,;

- TMOHATHE o00beMa U IUIOLAAUd IOBEPXHOCTH
FE€OMETPUUECKOTO TENA;

- (opMyJbl A BBIYMCICHUS 00BEMOB M IUIOIIAJCH
HOBerHOCTCﬁ TCOMCTPUYICCKUX TCJI. IICPCUUCIICHHBIX
B COJIEp’KaHUU y4eOHOro MaTepHaia;

- IOHATUC MHOI'OrpaHHHKa, C€ro IMOBCPXHOCTH,
HOHATHE NPABUIBHOTO MHOTOTPaHHHUKA;

- ONpeJelieHUuE MPU3MBbI, MapajUleJenuea, BHIbI
IpU3M;

- CBOICTBa IPU3M U NapajuielenuneoB

36. YHuBepcaabHbIi
XapaxkTep 3aKOHOB
JIOTHKHU
MaTeMaTU4YeCKHUX
paccyXJ1eHHi, ux
MIPUMEHHUMOCTbH B
pa3IMYHBIX 00J1aCTAX
YeJIOBEUYCCKOM
IEeITEIbHOCTH

- aKCHOMBI CTEPEOMETPUH;
- CIIEJICTBUS U3 aKCUOM CTEPEOMETPUHU;

- aKCHOMBI IJITaHUMETPHH,

- B3aHMHOE€ pACIIOJIOKEHHE IPAMBIX, MPSIMOU H
IJIOCKOCTH, JIBYX IIJIOCKOCTEN B MPOCTPAHCTBE;

- OCHOBHBIE€ TEOPEMBI O MAPAJUIETBLHOCTH MPSIMON U
IJIOCKOCTH, NapaJljIeIbHOCTH ABYX IJIOCKOCTEH;

- CBOWCTBA MAPAJUIEIBHOIO MPOCKTUPOBAHUS U
uX T[pUMEHEeHHe s u3o0paxkenus Guryp B
CTEPEOMETPHUH;

OCHOBHBIE  TIOHATHUS  CTEPEOMETPUHM;  AKCHOMBI
CTCpGOMeTpI/II/I " CJICACTBUSA U3 HUX,

- B3aUMHO€ pACIOJIOKEHHE TMPAMBIX, NPSIMON H
MJIOCKOCTH, ABYX IJIOCKOCTEH B MMPOCTPAHCTRBE;

- OCHOBHBIE TEOPEMBI O MEPHEHAUKYISIPHOCTH
OpsIMOM M TUIOCKOCTH, NEPHEHAUKYISIPHOCTH ABYX
TIOCKOCTEM;

- TOHATHE YIJIa MEXIYy MpSAMBIMHU, yria MEXAy
NpsAMOM W TUIOCKOCTBIO, JIBYTPAHHOIO yIJIa, yria
MEXKY IIJIOCKOCTSIMU;

- OCHOBHBIC TGOpCMBI [0) Hepl'IeH)II/IKy.]'ISIpHOCTI/I
OpsIMOM U IUIOCKOCTH,  MHEPHEHAUKYISIPHOCTH
TIIIOCKOCTEM;

- TIOHSTHE BEKTOpa, MPaBUJIO MapaJlieIenuIe1a;

- CBOﬁCTBa KOMHJ’IaHapHI)IX 158 KOJ'IJ'II/IHeapHI)IX
BEKTOPOB;

- HpﬂMOerHBHaSI cucrema KOOpJII/IHaT;

- KOOpJMHATHI BEKTOPA;

- CKaJIsIpHOE MPOU3BEICHUE BEKTOPOB;

- TeJla BpallleHHUs;

- CBOIWCTBA TeJ BpalllCHMUS,

- TOHATHE o0BeMa M TUIOMIAIM TOBEPXHOCTH

YcTHBIN 0IIpoC;
pe3ynbTar
BBIITOJIHEHUS
KOHTPOJIBHBIX
pabor;

pe3yabTaT
BBIITOJIHECHUS
BHEAYJUTOPHBIX
CaMOCTOSATEIIbHBIX
pabot
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TE€OMETPUIECKOTO Tea;

- (hopmysBl A1 BBIYUCICHUS O0OBEMOB U ILIONIAACH
MOBEPXHOCTEH I€OMETPUICCKHX TEIl. MEPEUNCICHHBIX
B COJIEpKaHUU Y4eOHOTO MaTepHaa;

- TIOHATHE MHOTOTPaHHHKA, €ro IOBEPXHOCTH,
MOHSATHE MPABUIBHOTO MHOTOTPAaHHUKA;

- OmNpeleNieHHE NPU3MBI, TapajuiesenuIeia, BUIbI
pU3M;

- CBOWCTBa MPU3M U NapaJuICIICIUIICI0B

5. HEPEYEHb UCIIOJIb3YEMbBIX METOJ0OB OBYUEHUSA
5.1 INaccuBHbIC: JEKIMH (TEOPETHUCCKUE 3aHATHUSA), OCCEIbI, OMIPOCHI.

5.2 AKTHBHBIC U UHTEPAKTHUBHBIC: KEHUC — CTaIUH, OPCHH-PUHT.
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