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Ilnan kypca:

Tema 1. D1eMeHTBI JIUHEHHOI aaredpshl.

OcHoBHblIe cBefieHus 0 MaTtpulax. Knaccudukanus marpun. Onepanuy HaJl MaTpULAMHU:
CIIO)KEHHME, BBIUMTAHUE, YMHOXXCHME Ha 4YHCIO, YMHOXXEHHE MaTpull. TpaHCIIOHUPOBaHUE
matpul. [Ipmnoxenne B 3xoHoMuke. [loHsTHE OnmpenenuTencii BTOPOro U TPETHEro MOPSIKOB.
Boruncnenue onpenenureneii pa3inyHbIMU CIIOCOOAMHU.

Omnpenenenue oOpaTHOW MaTpuUlbl. YCIOBHE CYLIECTBOBAaHHMS OOpaTHOM MaTpHIIbI.
Haxoxnenne oOpaTHOH MATpPUIBI C IOMOINBIO anreOpamdecKux JIOmoaHeHHH. CHCTEMBI
JIMHEWHBIX anreOpanyeckux ypaBHeHHWil. CucrteMa W3 M ypaBHEHHH ¢ N HEM3BECTHBIMH (M<N).
OpnHOpoJHBIE CUCTEMBI JIMHEWHBIX ypaBHeHuil. [lpunoxenue B skoHOMUKe. JlomycTumbie
npeoOpa3oBaHusl CUCTEM JIMHEWHBIX ypaBHEHHMH. MHOXeCTBO perieHuil cuctembl. Pemenue
CUCTEM JIMHEHHBIX ypaBHEHMH 1o npaBuiny Kpamepa. PemieHue cuctem JMHEMHBIX ypaBHEHUI
metogoMm [laycca. Mcnonb3oBaHue oOpaTHOW MaTpuUllbl JUIsl HAXOXKIACHUS PEILIEHUS CHUCTEMBbI
JIMHENHBIX YPaBHEHU.

Tema 2. BekTopHas anreopa.

CkansipHple M BEKTOpHBIE BenMuYuHBL. Onepanuy HajJ BEKTOpaMH, 3aJaHHBIMH B
KOOpJMHATHON (opMe. Y CI0BUS KOJUIMHEAPHOCTU U OPTOrOHAJIBLHOCTU BEKTOPOB. YTOJ MEXKIY
IByMsi BekTopamu. CKallsipHOE NpPOU3BENECHHUE BEKTOPOB. JIMHENHas 3aBUCHUMOCTb BEKTODOB.
basuc. Paznoxxenue Bekropa o 6azucy. [IpunoxeHre B 5JKOHOMHUKE.

IlonsTie N-mMepHOro BEKTOpa M N-MEPHOrO BEKTOPHOTO MpocTpaHCTBa. OmpenencHue
BEKTOpa B N-MEPHOM JIMHEHMHOM IpocTpaHcTBe. N-MepHble BEKTOpPHI U JIMHEHHBIE ONepaluy Hajl
HUMHU: CJIO)KEHHE, YMHO)KEHHE Ha YUCIIO.

Henuneiinple omnepamuu  HajJ  BEKTOPAMH: CKaJsipHOE, BEKTOPHOE, CMEIIAHHOE
IIPOU3BENICHUS.

Tema 3. D1eMeHTHI aHAJIMTHYECKON reOMeTPHH.

IIpsiMass Ha MJIOCKOCTH. YpaBHEHHs NPSAMOM Ha IJIOCKOCTH: oOIllee ypaBHEHHE,
YpaBHEHHUE C YIJIOBBIM KOX(P(GUIIMEHTOM, YpaBHEHUE NMPSAMOIl B OTpe3Kax, ypaBHEHHE IPSIMOH,
IIPOXOJAIIEH 4Yepe3 ABE TOUYKH, NapaMETPUUECKHE YpaBHEHHS IPSIMOMH, ypaBHEHUE HPSIMOU ¢
HOPMaJIbHBIM BEKTOPOM. YCJIOBMSI NapajuIeIbHOCTH U MEPHEHAMKYISIPHOCTH MpPSIMBIX Ha
IUIOCKOCTH. YTOJ MEKIYy IPSIMBIMU. PaccTosHUE OT TOUKH 710 IPSIMOM.

KpuBbie BTOpOro nopsaka: OKpy’HOCTb, 3JUTHIIC, TUIIepOoIa, napadouia.

[TnockocTs B HpOCTpaHCTBE. YpPaBHEHHUS IUIOCKOCTH: oOllee ypaBHEHHE, ypaBHEHHE
IUIOCKOCTM B OTpe3KaX, ypaBHEHUE IUIOCKOCTH, TMPOXOJAIlIell depe3 TpU TOYUKH,
NapaMeTPUUECKUE YPAaBHEHMsI INIOCKOCTH, YPaBHEHHE IUIOCKOCTH C HOPMAJIbHBIM BEKTOPOM.
VcnoBuss NapaIeNbHOCTH W NEPIEHAMKYJISPHOCTH  JIBYX IUIOCKOCTEH. YTONI  MEXIYy
IUIOCKOCTSAMU. PaccTosiHME OT TOUKH /10 TNIOCKOCTH.

VYcnoBus napanienbHOCTH M MEePIEeHANKYISIPHOCTH MPSIMON U MIJIOCKOCTU. YTOJI MEXKIY
IIPSAIMOM U INIOCKOCTBIO.



YpaBHEHME TOBEPXHOCTH B IPOCTPAHCTBE.

Tema 4. J1eMeHTHI JTUHEHHOT0 NPOrPAMMMPOBAHUA.

[lonsTue o sauHEWHOM nporpamMmmupoBaHuu. OCHOBHBIE 3aJa4d  JIMHEHHOIO
IIPOrPaMMUPOBAHHUSA: IPOU3BOICTBEHHAS U TPAHCIIOPTHAS 3a1a4H.

I'paduueckuii criocod pemieHus 3agad JIMHEHHOTO mporpammupoBaHus. CUMIUIEKCHBIN
metoa. CuMIuieKkc-TaOauLb.

HaxoxxzneHue ONOpHOro IuviaHa TPaHCHOPTHOM 3ajadd. MeTroapl MHUHUMAIBHON
CTOMMOCTH M CEBEpO-3allaJHOTO yrja Uil IOCTPOEHHs ONOpHOro miaHa. IIposepka omopHoro
IUIaHA HA ONTUMAJIbHOCTh. METO/ MOTEHIMAJIOB. Y IIy4IlIEHUE OITOPHOTI0 IUIaHA.

Tema 5. DjemMeHTBI MaTeMaTHYeCKOro aHaiau3a ((PyHKUMH, TpPeaebl,
HeNpepbIBHOCTbD).

DJeMeHTbl TEOPUHM MHOXKECTB. MHOKECTBa; CIIOCOOBI 3a/JaHHsI MHOKECTB; Olepaluy Haj
mHOxkecTBaMu. llonstue ¢ynkumu. CrnocoOsl 3amanus ¢ynkuuu. Knaccupukamus (yHKIMA.
OcHoBHbIe cBoWcTBa ¢yHKIUM OKpecTHOCTh TOYkH. OCHOBBI Teopum Tmpezaenos. Ilpemen
YHUCIOBOM TMOCIENOBATENbHOCTH. beckoHeYHO Oombinne M OECKOHEYHO Malible BEIMYHHBI.
CBolicTBa IpeeNoB nocaea0BaTenbHOCTE. OCHOBHBIE METO/IbI HAXOKICHMS IPEACIIOB.

OcHOBHbIE METO/Bl HAXOXIeHUs ImpenaenoB. IlpuMmeHeHne mnepBoro U BTOPOTO
3aMe4aTesIbHOrO MPEAEIIOB IS PACKPBITHS HEONPEACIEHHOCTEN PA3IMYHBIX THIIOB.

HenpepesiBHOCTh (yHKIMK B Touke. OmpeneneHne W KIaCCU(PHUKAIMSI TOYEK pa3phiBa.
CpoiictBa HempepblBHBIX (yHkimid. Knaccudukanus Touek paspbiBa. YCTpaHUMbIE U
HEyCTpaHUMBbIE TOUYKHU pa3pbIBa.

Tema 6. /[AuddepenuuasbHoe ucuucjieHue QGyHKUUA OXHONH M HECKOJIbKHX
nepeMeHHbIX.

[Ipupamenue aprymenta, npupauienue pynkuuu. Juddepenuuponanue. [IponsBoanas.
['eomerpuuecknii W Qu3MUecKuii cMbicn mpou3BonHoW. IlpaBmia nuddepeHpoBaHus.
Tabnuua npou3BOAHBIX OT 3jeMeHTapHbIX (yHKIMHA. [loHATHE O NPOU3BOJAHBIX BBICHIMX
nopsiakoB. IlpomsBogHast cinoxuoilt GyHkiun. [IpousBonnas nesBHOW (ynkmmu. IlpumeneHue
IPOM3BOIHOMN U1l BBIYMCIICHU IpesienioB (mpaBuio Jlonurans).

HeoOxomuMbie W JOCTaTOYHBIE YCIOBHS BO3pAacTaHUS WM YObIBaHUS (DYHKIIHH.
HeobxonuMmele U J10CTaTOYHBIE YCIOBHs 3KCTpeMyMma (YHKIMH. BOTHYTOCTP M BBIIYKIIOCTH
rpapuka ¢Gynknauu. Touka meperuOa. JlocTaTouHble YCIOBHUS BOTHYTOCTH (BBITYKIIOCTH)
rpaduka. [Tonstue nuddepenunana. I'eomerpudeckuit cmbicn auddepeniuana. [Ipumenenue
muddepeHnmana K IpuOIMKEHHBIM BBIYUCIICHUSIM.

HccnenoBanue pa3iavMyuHbIX CBOWCTB (DYHKIMH C MOMOIIBIO Mpou3BogHON. Haxoxaenue
acumnToT rpaduka pynkuuu. [locrpoenue rpaduka GyHKIMHM MO pe3ynbTaTaM MPOBEIEHHOTO
WCCIIEJOBAHMS.

[TonsTre GyHKIMU IBYX M HECKOJIBKUX NepeMeHHbIX. JIunuu yposHs. [Ipenen dyHkuun
JBYX TNepeMeHHbIX. HemnpepbslBHOCTh (yHKIMH. YacTHbIE NMPOU3BOJHBIE MEPBOTO M BTOPOTO
nopsiakoB. [lomuerit nuddeperiman GyHKIUN HECKOIbKUX MEPEMEHHBIX.

[ToHaTHe rpaaMeHTa M HPOM3BOJHON IO HAMpaBJIEHUIO. DKCTpeMyM (QYHKIHU JBYX
NEPEMEHHBIX.

Tema 7. UnTerpajbHoe HCYHCICHHE.

[TepBooOpaznas Qynkiusa. Onpenenenue HeonpenaeneHHoro wuHrerpaia. CBoiicTBa
HEOIpeeNIeHHbIX HMHTerpaioB. Tabnmuiia cTaHIapTHBIX HHTerpanoB. HemnocpencTBenHoe
UHTETpUpoBaHue. MeTo1 3aMeHbI epeMeHHbIX. MeTol MHTErpUPOBAHUS 110 YACTSM.

Omnpenenenue omnpeneneHHoro uHrerpana. ®opmyna Herorona-JleiiOnuna. CpoiicTBa
OTpeieNIeHHBIX MHTErpasioB. MeTos 3aMeHbl NePeMEHHbIX. MeTo/l HHTErPUPOBAHUS MO YACTIM
JUISL OIIPEJIEIIEHHBIX UHTETPAJIOB.

[IpunoxxeHus ompeneseHHOTo HHTerpaja. BbluucieHue miomaay MIOCKoW (UTypHl.
Brruncnenue o6bema Tena BpaiieHus. Beruncnenue npoiiieHHoro myTH.

Tema 8. luddepeHunanbHbie ypaBHEHUS.



[lonatue o npuddepeHIUaTbHOM YypaBHEHHHM M €ro pemeHud. OOmee M YacTHOe
pemenus. 3anada Komm.

Huddepenunansubie ypaBueHus 1-ro nopsiaka. Criocoos! pernenus auddepeHnnanbHbIX
ypaBHEHUH 1-TO mopsiaka.

Huddepennunanbuple ypaBHEHHsST 2-TO TMOPSAIKA: JOMYCKAIOMIME MOHMKEHUE TMOPSJIKa,
JUHEHHbIE C TOCTOSHHBIMU K03 pUIIMeHTaMu.

Tema 9. J1eMeHTBI MATEMATHYECKOI JIOTUKH.

BrickasbiBanue, anredpa BbickasbiBanui. Jlorndeckue Gpynkuuu. Jlornueckue onepamnmu:
WHBEPCHsI, KOHBIOHKIINSA, TU3BIOHKINS, UMIUIMKALINAS, YKBUBAJICHTHOCTh. [[uarpammel Diinepa-
Benna. Tabmuibl MCTHHHOCTH JIOTMYECKHX orepanuid. [IpuopuTer JIOrH4ecKux oreparuii.
KomOuHaTtopHbie GOpMYIIBI.

®opMbI M METO/AbI TEKYIIEr0 KOHTPOJIS YCIIeBAeMOCTH U MPOMEKYTOUYHOM aTTecTaluu
B xone peanuzanuu nucuurmunel b1.6.6.1 «MaTtemaTuka» HCHOIB3YIOTCS CIEAYIOIINE
(GbOopMBI U METOJIbI TEKYIIIETO KOHTPOJISl YCIIEBAEMOCTH 00YYarOIIMUXCs:

Ne n/m HaunmeHoBaHue TeM (pa3aesoB) Meronp1 Tekymero KoHTpoIs
ycneBaeMoCTH
o4Has opma

Tema 1 DJNeMeHTHI JINHEHHOH anreOpHI. VYeTHbll onpoc,
KOHTpOJIbHAs paboTa

Tema 2 BexTopHas anreOpa. YcTHBIN onpoc

Tewma 3 DeMEHTBl aHAIUTUYECKON T€OMETPHH. VYeTHbll onpoc,
KOHTpOJIbHAs paboTa

Tema 4 DJIeMEHTBI IMHEWHHOTO MPOrpaMMHUPOBAHUSL. YcTHBIN onpoc

Tema 5 DONeMeHTHl MaTeMaTH4ecKOro aHamm3a ((QYHKIWUH, Tpemeisl, VYerHbll onpoc,
HETIPEPHIBHOCTB) KOHTpOJIbHAs paboTa

Tema 6 JduddepennnansHoe ncancieHue QyHKIIA 0THON 1 VYeTHbll onpoc,
HECKOJIbKUX TIEPEMECHHBIX. KOHTpOJIbHAs paboTa

Tema 7 HHrerpanbHOE UCUHCTICHUE. VYeTHbll onpoc,
KOHTpOJIbHAs paboTa

Tema 8 Juddepennnanbapie ypaBHESHHSI. YcTHBIH onpoc

Tema 9 DIeMEHTHl MaTeMaTHYeCKOMN JIOTUKH. YcTHbI onpoc

3a04Has gopma

Tema 1 OneMeHTH! JINHEHHOH anreOpsl. VYerHbll onpoc,
KOHTpOJIbHAs paboTa

Tema 2 BexTopHas anre6pa. YcTHBIH onpoc

Tema 3 OneMeHTHl aHAJTUTUYECKOH TeOMETPHH. VYerHbll onpoc,
KOHTpOJIbHAs paboTa

Tema 4 OJeMeHTHI JINHEHHOT0 MTPOrpaMMHPOBAHHSL. YcTHbl onpoc

Tema 5 DJeMEHThl MaTeMaTHYeCKOTro aHamu3a ((QYHKIUH, TpPEHes, YerHslit onpoc,
HETIPEPHIBHOCTH) KOHTpOJIbHAs paboTa

Tema 6 Juddepennnanbaoe ucuucienne GyHKIUA OTHON 1 YcTHBIi onpoc,
HECKOJBKHX ePEMEHHBIX. KOHTpOJIbHAs paboTa

Tema 7 WHTerpanbHOE UCUUCIICHUE. VYerHbll onpoc,
KOHTpOJIbHAsl paboTa

Tema 8 JuddepennnancHeie ypaBHEHHUS. YcTHBIN onpoc

Tema 9 DJIeMEHTBl MaTEMaTHYECKOH JIOTUKH. YcTHBIN onpoc

[IpomexyTouHas aTrTecTanusl MpOBOAUTCS B GopMe 3adera B (opMme yCTHOro orpoca /

’K3aMeHa B (hOpMe YCTHOTO OTBETA Ha BOIMPOCHI OujieTa

OcHoBHas JuTepartypa.
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