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1. IMIAHUPYEMBIE PE3YJIbTATHI OBYYEHUS MO
JUCHUILIAHE (MOAYJI0), COOTHECEHHBIE C
MJIAHUPYEMBIMU PE3YJIbTATAMU OCBOEHHUS

OBPA30BATEJILHOI TPOTPAMMBI

1.1. Ilean u 3aaa4u AMCHUILIHHBI

MareMatuka sIBII€TCSI HE TOJIBKO MOIIHBIM CPEJACTBOM PEIICHUS MPUKIIATHBIX
3a/1a4 ¥ YHUBEPCAJIBHBIM SI3BIKOM HAayKH, HO TaK)XE U DJIEMEHTOM OOIIEeH KyJIbTYpHI.
[TosToMy MaTeMaTHdecKoe 00pa30oBaHUE CIIEIYyET pacCMaTpuBaTh KaK BaXKHEHIITYIO
COCTABJISIIONIYIO (PyH/TaMEHTAILHON TIOJITOTOBKHU OakajiaBpa.

ean TUCHUNIAHBI:

- pa3BUTHE HABBIKOB MATEMAaTUYECKOTO MBIIUICHHUS, CIOCOOCTBYIOIIUX
OCYILECTBJISITh TIOMCK, KPUTHUYECKUW aHallM3 W CHUHTE3 WH(OpMAIUU, NPUMEHATH
CHUCTEMHBIN MOJIXOJ JJIsl PEIICHUS MTOCTABJICHHBIX YIIPABICHYECKUX 33/1a4;

- pa3BUTHE HABBIKOB HCIOJIb30BAaHUSI MAaTEMaTUYECKUX METOJIOB U OCHOB
MaTeMaTHYECKOTO MOJICIMPOBAHMS, TMO3BOJISIONIMX BBIOUpPATh U OOOCHOBBIBATH
ONTUMAaJbHbIE  CIOCOOBI  PEIICHUS]  TOCTaBJICHHBIX  DKOHOMHYECKHUX U
yIpaBIE€HYECKUX 3a]1a4;

- pa3BUTHE MAaTEMATUUECKON KyIbTyphl y 00y4aromerocs.

Marematuyeckoe o00pa3zoBaHue OakajlaBpa JIOJDKHO OCHOBBIBaTbCS Ha
(byHIaMEHTAIBHBIX MTOHATHIX MaTEMaTHKH.

dOyHAAMEHTAILHOCTh MAaTeMaTUYSCKOM IIOATOTOBKH BKIIFOYaeT B ceOs
JIOCTATOYHYIO OOIITHOCTh MaTEMaTUYECKUX MOHATHH U KOHCTPYKIIUMA, oOecrieunBaeT
IIUPOKUN CIIEKTP WX MPUMEHHMOCTH, TOUHOCTH (hOPMYIHUPOBOK MATEMATHYCCKUX
CBOMCTB M3y4aeMbIX OOBEKTOB, JOTUUECKYH) CTPOTOCTh H3JIOKEHHS MAaTEeMaTHKH,
ONUPAIOLIYIOCS HA COBPEMEHHBIA MATEMATUYECKUH S3BIK.

[Iporpamma BkiItOUaeT B ceOsl CIEAYIOIIME OCHOBHBIE pasieiibl: «OCHOBBI
MaTeMaTHYECKOro aHaiuu3ay, «JIuHeiHas anreOpa», «IIEMEHTHl AHAIMTHYECKOMN
reomerpumn».  IlocTpoeHHe  COOTBETCTBYIOIIMX  MAaTE€MAaTHYECKMX  KypCOB
CIIOCOOCTBYET PELICHUIO OCHOBHBIX 3A0aY OUCUUNTIUHDL.

- ¢opMUpOBaHHE IIEJTOCTHOTO TMPEJACTABICHUS 00 OCHOBHBIX JTalax
CTAHOBJICHUSI COBPEMEHHON MaTeMaTHUKU U €€ CTPYKTYPE;

- U3y4YCHUE OCHOBHBIX MAaTEMAaTUUYECKUX MOHATUN U METOJIOB;

- (hopMupoBaHUE TIPEACTABICHUS O POJIM U MECTE MaTEMATUKU B Pa3IMYHBIX
IIPEAMETHBIX 00JIaCTSX.

1.2. MecTO AUCHUILIUHBI B CTPYKTYpe 00pa3oBaTe/ibHOH MPOrpaMMbl

JlucuuiuiniHa  U3ydaeTcs 1o HampamieHuto — noarotoBku — 38.03.02
«MeHeIKMEHT» B 00s13aTeIbHOM YacTH y4eOHOTO TUIaHa U peaan3yeTcs Ha TIEPBOM



U BTOpOM roxy obOyuenus (1, 2, 3 cemecTpbl — O4Hasi U O4YHO-3a04Hast; 2, 3, 4 —
3a04Has popma 00yUeHHS).

Pa3BuTtne MaTemMaTHMueCKON KyJIbTYpbl OOydarolmuxcs AOHKHO BKIIOYATH B
ce0s sICHOE MOHMMaHHe HEOOXOAMMOCTH MaTEMATHUECKON COCTABIISAONIEH B O0IIeH
NOJATOTOBKE, BBIPAOOTKY NPEACTABICHHUS O POJM MU MECT€ MaTeMaTHUKd B
COBPEMEHHOU LMBUWIM3ALMA U MHUPOBOM KYJbTYPE, YMEHHE JIOTUYECKU MBICIIUTD,
ONepUpoBaTh C aOCTPakTHBIMU OOBEKTaMH U KOPPEKTHO  HCIIOJIb30BaTh
MAaTeMaTHYECKUE TOHATHSA M CUMBOJIBI JUISI BBIPAXKEHUS KOJMYECTBEHHBIX U
KAUECTBEHHBIX OTHOILICHUM.

Ilomy4yeHHBIe B pe3yiabTaTe U3y4YECHHs NUCLMIUIMHBI 3HAHUS U HaBBIKM MOTYT
OBITh HMCIOJIB30BaHbl ITPU TMOCIEAYIOIIEM M3YyYEHUU TaKuX JUCLMIUIMH Kak
«OKOHOMHKa», «Teopus MEHEMKMEHTa, « TeopHst BEpOATHOCTH U MaTeMaTUIECKAast
CTaTHUCTUKA», « DKOHOMHUYECKAsE CTATUCTUKA», «YUET, aHaIu3, ayauT» u aAp. bazoii
JUISL W3Y4YEHUs JaHHOW JHMCLUMIUIMHBI SBISIIOTCS 3HAHUSA, HAaBBIKU M yMEHUS,
c(OpMHPOBAaHHBIE IPU U3YUEHUHU IIKOJIBHOTO Kypca.



2. OBBEM JUCHUILIAHBLI (MOAY.JIST) B 3AYETHBIX EAWHUATIAX
C YKABAHUEM KOJUYECTBA AKAJIEMUYECKHUX
(ACTPOHOMHUYECKHNX) YACOB I10 BUJIAM YUEBHBIX

3AHATHNA
Bunsl 3austuii O0BEM QUCIIATLIINHEL
dopma 00yueHus
Ounas hopma OuHo-3a04Has 3aouHas popma
o0y4JeHus (dhopma oOyueHus oOydeHus
O0BeM 3aYETHBIX €IUHUILL 9 9 9
OO01mmas Tpy10eMKOCTh B 324 324 324
qJacax
AyIUTOpHBIE 3aHATHUS 94 102 30
Jlexkuun 30 30 12
[IpakTrueckue 3aHATHS 64 72 18
(cemuHaphbI)
CamocTtosTenbHas 203 195 977
paborta
Kontpounb 27 27 17

dopMa KOHTPOJIA

3auget/ 3auer/ DK3ameH

3auget/ 3auer/DK3amMeH

3auer/ 3aueT/DK3aMeH




3. COJEPKAHME JUCHUIIIUHBI (MOYJIS),
CTPYKTYPUPOBAHHOE IO TEMAM (PA3JEJAM) C YKASAHUEM
KOMITETEHLIW A, POPMHPYEMbIX B MPOLIECCE OCBOEHHUS
JUCHUILIAHBI (MOIY.JIST)

3.1. YueOHO-TeMaTH4YeCKHil IUIaH Kypca U pacnpenejeHrne KOMIeTeH it
o TeMaM 3aHSATHI:

38.03.02 «MeHemKMEHT»

dopmupyemMble KOMIETSHIINH (WIH UX
YaCcTH)
HaumenoBanue Tembl . N o 0 ©

DEE g g

- » 3 S S
Tema 1. DneMeHTB TEOPUH MHOKECTB. + + +
Tema 2. [TonsiTue GyHKIHH. + + +
Tewma 3. [Ipeaenbl 4ncIoBOM MOCIIEIOBATEIFHOCTH U N . . N N
byHKIIUU
Tewma 4. [IpousBogHas GyHKIIHH. + + + + +
Tema 5. @yHKIIMM HECKOJIBKUX IEPEMEHHBIX. + + + + +
Tema 6. HeonpeneneHHbl UHTETpall. + + + + +
Tewma 7. OnpeienieHHbIN UHTETPAL. + + + + +
Tewma 8. luddepennmansubie ypaBHEHUS. + + + + +
Tema 9. UncnoBsle U (QyHKIMOHAIBHBIE PSIIBL. + + + + +
Tema 10. Cuctemsl koopaunart. [Ipocteitmme 3aqaun
AHATUTUYECKON reOMEeTpHH. + + + + +
Tema 11. Bextopnas anre0pa. + + + + +
Tema 12. JIuHUYM HA MIIOCKOCTH. + + + + +
Tewma 13. [ToBepXHOCTH U JTMHUHU B IPOCTPAHCTBE. + + + + +
Tema 14. OcHOBHBIE CBEJICHUS O MaTpHIlaX. + + + + +
Tema 15. Onpenenurenu. + + + + +
Tema 16. Cuctembl BEKTOPOB, PaHT MAaTPHUIIHI. + + + " "
Tema 17. CucteMbl TMHEHHBIX YpaBHEHHI. + + + + +

3.2. Coaep:xkanue pa3aesioB JUCHUIIHHBI (MOXYJIA) U KOHTPOJIbHbIE
BOINPOCHI IS CAMOCTOATEIHLHOM PadoThI (CAMOKOHTPOJIs)
00y4arOmuXxcs.

Paznen |. OcHOBBI MaTeMATHYECKOT0 AHAJIU3A.

Tema 1. D1eMeHTbI TEOPUM MHOKECTB.



[Tonsitue MHOkecTBa. Oniepanuu HaJ MHOKECTBaMU. AOCOTFOTHAS BETUMIMHA
NEUCTBUTENBHOTO ynciaa. OKpeCTHOCTh TOUKH.

KOHWIpOJZbele eonpocsl.

1. Yto Takoe unciioBoe MHOKecTBO? Kakue ObIBatOT MHOKECTBA?

2. YKaXXuTe COOTHOIIEHHE MEXIy MHOXKECTBAMU HATYypalbHBIX, MENIbIX,
palroHaNbHBIX U ACHCTBUTEIBHBIX YHCEN.

3. Kakoe = MHOXECTBO  Ha3bIBaeTCi  PACHIMPEHHBIM  MHOXECTBOM
JNEeNCTBUTETBHBIX YUCEN?

4. Yto takoe noamHoxkecTBo? [IpuBeauTe npuMepbl MOIMHOKECTB.

5. [laitite ompenencHue BeMWUWHBL. [IpuBenuTe TpPHUMEPHI TOCTOSHHBIX H
MIEPEMEHHBIX BEJIHYNH.

6. [lepeuncnure onepaiu, BEIIOTHIEMbIE HAJ MHOKECTBAMH.

/. Yto Ha3pIBaeTCs MHTEpBajoM (mpomexyTkom)? Hamummre oOo3HaueHue
Pa3IMYHBIX UHTEPBAJIOB.

8. [laiite moHsTHE aOCONIOTHON BENMYMHBI (MJIM MOMYJSI) NEHCTBUTEIHLHOTO
yucna. ChopMynupyite CBOMCTBa aOCOTOTHOW BETUUHHBI.

9. Yto Ha3bIBAETCS OKPECTHOCTHIO TOUKH?

Tema 2. IlonsaTue GyHKIUH.

OyHKIIMOHANbHAS 3aBUCUMOCTh. CBoWcTBa (QyHKIMU. ['paduku OCHOBHBIX
aneMeHTapHbIX QyHkIui. [[pumenenne QyHKIui B SKOHOMUKE.

Koumponvuwie 6onpocwi:

1. JaiiTe onpenenenrie QyHKIUU.

2. UTto 3HAYUT 33/1aTh PYHKIHIO?

3. Yro Takoe 00nacTh onpeeneHus (CymecTBoOBaHus) GQyHKIUNA?

4, Kakue cmnocobObl 3amanus ¢Gyskmuu cymectByror? Kakoit cmoco6
HanOoJIee HATJISATHbIN?

d. ChopmynupyiiTe OCHOBHBIE CBOWCTBA (DYHKIIMU: YETHOCTh W
HEYETHOCTb, MOHOTOHHOCTh, OTPaHUYEHHOCTh, IEPUOJUIHOCTD.

6. JlaiiTe onpezenenye SsBHOW 1 HESIBHOW (PYHKIUU.

7. Jaiite nonsitue oOpaTHOM GyHKUIMU. UTO MOXKHO CKazaTh O rpadukax
B3aMMHO OOpaTHBIX (PYHKIHA?

8. [lepeuncnure OCHOBHBIE 3I€MEHTApHbIE (QYHKITHH.

9. Jla¥iTe IOHSTHE CIIOKHOU (DYHKITHH.

10. Maiite knaccuduKaIuio IeMEHTapHBIX (PYHKITUH.



11. Yro Takoe QyHKIHMS MOJNE3HOCTH, IPOU3BOACTBEHHAs (DYHKLUS, QYHKIHS
BBIITYCKa, (DYHKIMS U3JEepKeK, (PYHKIMS CrIpoca, TOTPEOICHHS 1 IPEIIOKEH S ?

Tema 3. IIpeaesbl YUCJI0BOI MOCJIEI0BATEIBHOCTH U (PYHKITUMN.

[Ipenen uucnoBoit mocnenoBatenbHOCTH. [lpenen Qynkuun. OcCHOBHBIE
TeopeMbl 0 Tmpenenax. HempepbiBHOCTh (yHKIIMU B TOouke. [ 700anbHbIE CBOMCTBA
HEnpepbIBHBIX (GYHKIMI. beckoHeYHO Masble B TOYKE (YHKIIMH, HX CBOWCTBA.
CpaBHEHHNE OECKOHEUYHO MaJIbIX.

Konmponvuwle sonpocwi:

YT0 Ha3BIBAETCS YMCIOBOM OCIIEI0BATEILHOCTHIO?

Yto u3 ceds nmpeacTaBiseT rpaduK YUCIOBOM MOCIIEI0BATEIIBHOCTH?
Korna cunraercs 3aJaHHOM YHUCIIOBAs IIOCJIEI0BATCILHOCTD?

Kakas nocnmenoBaTenbHOCTh Ha3bIBAETCS MOHOTOHHOM, OTPAHUYEHHOW ?
Kakue nocnenoBaTeIbHOCTA Ha3bIBAKOTCS CXOASIIUMUCS?

Jalite onpeaeneHue npeaena YucIOBOr MOCIEA0BATEIbHOCTH.

Korga nocnenoBaTenbHOCTH CXOAATCS?

No ok~ wbh e

8. ChopmynupyiiTe MOHATHS OECKOHEUHO MaJIOW MOCIIEOBATEIBHOCTH U
OECKOHEYHO OOJIBIION MMOCIEI0BATETLHOCTH.

Q. [lepeurciuTe OCHOBHBIC TEOPEMBI O MPEALIIax MOCIeI0BATEILHOCTH.

10. CdopmynupyiiTe onpeaenenue npeaena QyHKII.

11. Yro Takoe MpaBOCTOPOHHUI U JIEBOCTOPOHHUM Mpeebl QyHKIUHU?

12. TlepeuncnuTe OCHOBHBIE TEOPEMBI O TIpeaeax (HyHKITUH.

13.  3anummure 3aMeyaTebHbBIC MPEASabl PYHKIIUH.

14,  Jlaiite ompeneneHue HENPEPHIBHOCTH (PYHKIIMM B TOYKE U Ha
WHTEpBAJIC.

15. Yo Ttakoe Touka pa3pbiBa pyHKIIUNA?

16.  Kaxwue OpIBatoT TOUKH pa3pbiBa GyHKITUU?

Tema 4. IlpousBoanas GyHKumnu.

[lonsiTe NPOM3BOAHOM, €€ CMBICI B NPUKIATHBIX 3a1adax ((pusmke,
SKOHOMHUKE U Ap.). OcHoBHble mpaBuia auddepenunpoBanus. I[IpousBoaHbIe
OCHOBHBIX 3JIEMEHTAPHBIX (PyHKIMi. [Ipon3BoiHas coXHOW U 00paTHON (QYHKIIMH.
[IponsBonnbie BbicIMX TOpsSAKOB. [IpaBuno Jlomurans. OCHOBHBIE TEOPEMBI O
muddepeHpyeMbix (YHKIUSIX W WX MPHIoKeHusa. Touku skctpemyma. Teopema
®epma. Teopembr Pomns, Jlarpawxka, Komm, unx npumenenue. I[Ipumenenue
MIPOU3BOJHON JIJISt UCCIEAOBaHUS (DYHKIIMI M MOCTPOEHUS MX TrpaduKoB. YCIOBUS



MOHOTOHHOCTH ~(QYHKIHMH. OKcTpeMymbl ¢GyHKiuu. HeobGxoaumoe ycnoBwue.
HocraTtounsle ycnoBus. HaumOonpiiee W HanMeHbllee 3HAY€HUE (DYHKLHNH,
nuddepenniupyemoit Ha oTpe3ke.  Bemykinocts ¢GyHKumu. Touku mneperuoda.
AcumnTotsl QyHkiuil. OOmas cxema uccienoBaHUs (QYHKIUN M MOCTPOCHUE HUX
rpaduxos. [Ipunoxenre npou3BOIHON B SKOHOMUYECKON TEOPHUH.

KOHmpOJZbele 60Nnpocosl.

1. JlaiiTe onpesenenne MpON3BOIHON (PYHKITUH.

2. Kakue 0603HaueHns MpOU3BOIHON CYIIECTBYIOT?

3. CdhopmynupyiiTe aaropuTM HaX0XKJIEHUS MPOU3BOJHON (PYHKIMH,
WICITIOJIb3Ysl OIIPEACIICHUE TPOU3BOAHOM.

4, B 4eMm cocTONUT reoMeTpuYECKU CMBICH IPOU3BOIHOMN?

S. 3anuimTe ypaBHEHUE KacaTeabHOM K TpaduKy (QYHKIIMU B TOUKE.

6. B yeMm cocTtout pusmveckuii CMbICI MPOU3BOIHON?

7. Cdopmynupyiite npasuina 1uphepeHuupOBaHU CyMMBI, IPOU3BEICHUS
Y YaCTHOTO JBYX (DYHKLUH.

8. CdopmymupyiiTe mnpaBWiia HAXOXIECHHS IPOU3BOJHBIX 3JIEMEHTAPHBIX
(hYHKITHIA.

9. [TpuBenuTe npaBuiio AuddhepeHuUpPOBaHMS CIOKHOU PYHKIUH.

10. Kaxk HaiiT MpOU3BOAHYIO CTETICHHO-TIOKAa3aTeIbHON (PyHKIHH?

11. CdopmynupyiiTe nOpaBUIO HAXOXKACHUS MPOU3BOJHON (PYHKIUH,
3aJJaHHON HESIBHO.

12. JlaifTe ompeneleHHEe MPOU3BOIHON BTOPOTO IMOPSIKA M YKAXKUTE €€
(bu3nYecKuil CMBICT.

13. Cdopmynupyiite npasuio Jlonurars.

14, Kakas ¢yHKIMs Ha3bIBa€TCS CTPOTO BO3pacTalOlmed HM  CTPOTO
yosiBaromieit? ChopMynupyiiTe HEOOXOAMMBIM U JOCTAaTOYHBIA  TPU3HAKU
BO3pacTaHus (yObIBaHUS ) (DYHKIIMH.

15. aiiTe onpezaenenne Makcumyma (MUHUMYMa) QyHKIUY.

16. CdopmynupyiiTe HEOOXOIUMOE YCIOBUE CYIIECTBOBAHUS IKCTPEMyMa.

17. Kakue TOYKM Ha3bIBAIOTCSA KPUTHUECKUMH (CTALIMOHAPHBIMU)? Y KaXKUTE

YCIIOBUS UX HAXOXKICHUS.

18. Cdopmynupyiite AOCTATOYHOE YCIOBHE CYIIECTBOBAHUS IKCTPEMYyMa.

19. Cdopmynupyiite oOuime npasuiia uccaeaoBaHus GyHKIUN Ha

AKCTPEMYM.

20. CdopmynupyiTe anropuT™M HaX0XKI€HHUSI HAUOOJIbIIEr0 U HAMMEHBIIETO

3HaYeHUHN PYHKINU.

21.  OnummTe OOIIYy 0 CXeMy UCCIEIOBaHUs (PYHKIMI U TIOCTPOSHUS UX

rpaguKoB.
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Tema 5. ®yHKIIUM HECKOJIbKHX MepPeMEHHBIX.

Toueunsle MHOXkecTBa B N-MepHOM IpocTpaHcTBe. DyHKINH HECKOJIBKHX
NEPEMEHHBIX, MX HeNpepbIBHOCTh. [IpomsBomubie n auddepeHunansl GyHKIUH
HECKOJIbKMX MEPEMEHHBIX. DKCTPeMyM (DYHKIIMHU HECKOJBKHUX MepeMeHHBIX. MeTo
HAaMEHBIIMX KBAaApaToB. DYyHKIMM HECKOJIBKUX IEPEMEHHBIX B 3KOHOMHMYECKON
teopun. Kiraccuueckne meroasl ontumusanuu. OyHKIMHU CIIPOCa U NMPEIII0KEHUS.
®ynkuus nosnesnoctu. Kpusble 0e3paznnuus.

KOHWIpOJZbele eonpocowl.

1. Jaiite nonaTue QyHKIIMH HECKOJIBKUX MEPEMEHHBIX.

2. Jaiite onpezaenenre GyHKIMUA IBYX HE3aBUCHUMBIX ITEPEMEHHBIX.

3. Yro u3 cebst mpencrtaBisier o0nacTh onpenenaeHus i QYyHKIUH IBYX
nepeMeHHbIX ? MI300pa3uTe Ha KOOPAWMHATHON TIJIOCKOCTH.

4, YeM oTiIMYAETCSI TEOMETPUUECKHUI CMBICI (DYHKIMH JIBYX TIEPEMEHHBIX OT
reOMETPUYECKOTO CMbIca (YHKIIUUA OAHON EPEMEHHON?

5. [lalite ompeneneHre 4YacTHOM IPOM3BOAHOM MEPBOrO TMOPSAAKA IS
(GYHKIIMY IBYX MIEPEMEHHBIX.

6. HanummTe BeIpakeHHs JJ1 BCEX YACTHBIX MPOU3BOIHBIX BTOPOTO MOPAIKA
JUTIsl QYHKIIUU ABYX MIEPEMEHHBIX.

7. Yro Takoe 3KCTpeMyM (DYHKIIMH IBYX E€PEMEHHBIX?

8. Cdopmynupyiite HeOOXOANUMBIE YCIOBUS CYIIIECTBOBAHHS SKCTPEMyMa

(yHKIMU JBYX TEPEMEHHBIX.

9. CdopMmyupyiiTe JIOCTaTOYHBIC YCIIOBUSI OKCTpeMyma (DyHKIM — ABYX
TICPEMCHHBIX.

10. HazoBwure (HyHKIIUN HECKOJIBKUX MMEPEMEHHBIX, IPUMEHSIEMBIX B
3KOHOMHUYECKON TEOPUHU.
11. Yro Takoe pyHKIUU CpOCa, NPEIJIOKEHUS, TOJIE3HOCTHU?

Tema 6. HeonpeesieHHbIH HHTErpaJl.

[lonsitue mnepBooOpa3zHod (yHkiuu. HeonpeneneHHbId HMHTETpal U €ro
cBoiicTBa. Mcnonb3oBanue TabauIl MHTErpagoB. MEeTOIbI HHTETPUPOBAHMUS.

KoumponvHuie 6onpocui:

1. Urto Ha3bIBaeTCs mepBOOOpa3HOM PyHKITHHN?

2. Koraa cymectByeT nepBooOpasHast 1uist PyHKIUHU, U CKOJIBKO UX MOXKET
uMeTh QyHKIMS?



3.
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JlaiiTe ompeneneHue HEONPEACIEHHOIO HWHTErpANid. Y KaXUTE CBS3b

MeX Iy nepBooOpa3Hoi (yHKIKEH U HEOTPEIeICHHBIM UHTETPAJIOM.

Kak Ha3bIBaeTcs onepaiiysi HaX0XAeHHs TepBo0Opa3HOM PyHKITUN?
CdopmynupyiiTe OCHOBHBIE CBOMCTBA HEOTIPEJEICHHOTO0 HHTETpaIa.

B 4eMm cocTouT reoMeTpudecKuil CMBIC HEOTIPEIEIEHHOT0 HHTerpana’?
[lepeuncnvre OCHOBHBIC (DOPMYJIIBI HHTETPUPOBAHUS.

B ueM cocTouT MeToa MOJACTAaHOBKU MTPU MHTETPUPOBAHUY (PYHKITHHN?

. Onummre MCTOJ MHTCTPHUPOBAHUS 110 HACTSM.

Tema /. OnpenesieHHbI HHTETPaJI.

3anauu, NPUBOIAIINE K OHATHIO ONPENEIEHHOr0 HHTErpana. OnpeneneHHbIin

uHTerpan u ero cpoictBa. @opmyna Herorona-JleitOuuia, ee nmpuMeHEHHE IS

BBIYMCJICHUA OIIpCACIICHHBIX HHTCTPAJIOB. MGTOI[BI HHTCTPUPOBAHUA.

HecoOcTBeHHEIC HHTCTPAJIbI. Hcnonbp30BaHuE MOHITHSA OIIPpCACICHHOI'O MHTCTPAJIa B

O9KOHOMHKC.

ROHWZpOJZbele 60npocosl.’

1.
2.

uHTEepBae?)

3.

UHTEpBaJIE?

4.

Kakas ¢urypa Ha3pIBaeTCsi KpUBOJIMHEWHOMN Tpanenuen?
Yro Takoe UHTErpajbHasg cymMma Uil (YHKIMM Ha HEKOTOPOM

Yto Ha3bIBACTCA  OIIPCACIICHHBIM  HMHTCTPAJIOM Ha  HCKOTOPOM

Chopmynupyiite JIOCTATOYHOE yCIIOBUE CYLIECTBOBAHMS

OIIPCACIICHHOI'O MHTCTpAJIa.

5.

OnummuTe reoMeTPUIECKUI CMBICIT ONPEICICHHOTO HHTErpaa.
OnummTe PU3NYECKHU CMBICI ONPEAEICHHOT0 UHTErpaia.
Cdopmynupyiite cBOWCTBa ONPEACIIEHHOIO HHTErpaa.
Chopmynupyiite nmpaBuiio HeroToHa-JIeiOnmIa.

[lepeuncaure METObI BBIYMCIIEHUS ONPENEIIEHHOTO HHTErpaIa.

Kakue nnTerpansl Ha3pIBatOTCSl HECOOCTBEHHBIMU?

Hanummwre npaBuio, Mo KOTOPOMY BBIYMCIAIOTCS HECOOCTBEHHBIE

HHTCTpPAJbI. KOF,Z[& HECOOCTBEHHBIC HHTCTPAJIbI CXO)IHTCH?

12.

[TpuBenute popMyIibl BHIYUCICHUS 00bEMa Tejla BpallleHUsl B CIydasx,

KOTJa OChIO BpallleHus siBisgeTcst ock OX, a koraa - och Oy.

13.
JIBYDKECHUH.

14,

Hamummmre dopmyny syl BBIUMCIEHHWS TyTH TP  HEPABHOMEPHOM

Harnumure dhopmyny it BeiarcaeHus: pabOThI IPU IEPEMEHHON CHUJIE.
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15.  Kak ucnosb3yeTcsi OHATHE ONPEETCHHOI0 HHTErpajia B SKOHOMUKE?
Tema 8. InddepennuaibHbie ypaBHeHMUS.

Huddepenunanbabie  ypaBHeHHs] TepBoro mopsaka. OCHOBHBIE MOHSATHS.
3amaya Komm. OOmiee u 4acTHOE pelleHHE ypaBHEHUs. ['€OMeTpU4ecKuil CMBICIH
yYpaBHEHUS. Y paBHEHUS C pa3JIEAOMMMUCA IEpeMEHHBIMU. HernonHble ypaBHEHUS.
Jluneiinble ypaBHEHUs nepBoro nopsaaka. Juddepenmmanbupie ypaBHEHUS! BTOPOTO
nopsiaka. OCHOBHbIE IOHATHS. YPaBHEHHS BTOPOTO MOps/Ka, JOIMyCKaroLIue
NOHWKEHUE nopsaka. JIuHeiiHble ypaBHEHUs BTOPOTO MOpsiKa C IMOCTOSHHBIMU
ko3 unreHTamu (otHOpOIHBIC U HEOHOPOHBIC). Hcnonb3oBanue
i pepeHInanbHbIX YPABHEHUN B SKOHOMUKE.

ROHWZpOJZbele 60npocosl.

1. Haiite obmiee onpenenenue nuddepeHInaTbHOr0 YpaBHEHUS.

2.  Yewm ompeaensercs nopsaok nuddepeHmaibHOro ypaBHeHUs?

3. Kak 3ammceiBaercs mnpocteitiiee nuddepeHnraibHoe ypaBHEHHUE
MEPBOIO MopsiaKa?

4, Yro Ha3bIBaeTCA penieHueM AU GepeHIuanbHOro ypaBHEHUA?

S. Kakoe pemenne HasbiBaeTcsl 0OHMM perieHreM uddepeHInaTbHOTO
YpaBHEHUSI?

6. Kakoe pemenue Ha3pIBae€TCA YaCTHBIM perieHueM AuddepeHuuaibHOro
ypaBHEHUS?

7. Urto takoe 3anava Komn?

8. Haiite ONpe/IeIICHHE muddepeHnnanTsHOTO YpaBHEHHUS c

pa3IensoIUMUCS IEPEMEHHBIMMU.
9. Jaiite omnpeneneHue JUHEWHOro AUQPGEPEHIUANTBHOTO YpaBHEHUS
NEePBOTO MOpAJIKA.
10.  Kak pemarorcs auddepeHnnaibHbple ypaBHEHUS BUAA:
y" =f(x); y" =f(x, y); y" = f(y, y)? (OK-3)
11.  IIpuBeauTte nmpuMepsl UCIIOIB30BaHUS NU(PepeHTnaNIbHBIX ypaBHEHUN
B SKOHOMHUKE.

Tema 9. YUncsioBble M PYHKIMOHAJIBLHbIE PS/IBI.
beckoHeuHble PSRl C TOCTOSHHBIMM 4jieHaMmH. lloHsitme psga u  ero

cxonumoct.  CBoiicTBa  cxoasuuxcsi  psanoB.  [lpu3Haku  cXOAMMOCTH
MOJIOKUTENIBHBIX PSAOB. 3HaKouepenyromuecss psabl. DyHKIIMOHAIBHBIE PSIIbL.
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PaBHOMEpHas cXxoAMMOCTh (YHKIMOHAIBHOTO psAna. CBoicTBaA PaBHOMEPHO
cxoasuuxcd psaaoB. Crenennsie psiabl. Psaael Telnopa u MaknopeHna. Psansr @ypre.

KoumponwHule 6onpocul:

JlaliTe onpeneneHue YuciaoBoro psaa.

Korna psin cunraercs 3aaHHbIM?

Kaxkue psiipl Ha3bIBAIOTCS CXOISAIIMMUCS, a KAKHE pacXoIaIuMucs?
[lepeunciiiTe OCHOBHBIE CBOMCTBA CXOJAIIMXCS PSI/IOB.
Cdhopmynupyiite HeOOXOIUMBINM MPU3HAK CXOJUMOCTH PsJia.

Uro u3 cedst npeacTaBiIsieT rapMOHUYECKUH psia?

o0k whE

7. ChopmynupyiiTe  1OCTATOYHBIM MPU3HAK CXOAUMOCTH psifa ¢
MOJIOKUTEIIBHBIMA WICHAMH (TPU3HAK CPABHEHUA).

8. Kak ompenenuth CXOAMMOCTHh WM PACXOJUMOCTH PSIIOB C MTOMOIIBIO
MIPEACITBHOTO MTPU3HAKA CPABHCHUS ?

Q. Chopmynupyitte npusnak [lanamoGepa.

10.  JlaifTe onpeneneHrue 3HaAKOUEPEAYIOIIErocs psa.

11. CdopmynupyiiTe TpU3HAK CXOJUMOCTH 3HAKOUEPEAYIOIIETOCS psiaa
(mpuzHak Jleitouuia).

12.  Cdopmynupyiite JOCTAaTOYHBIN MPU3HAK CXOAUMOCTH 3HAKOIIEPEMEHHOTO
psna.

13.  Mlaiite ompeneneHne aOCOMIOTHO CXOJSIIETOCS W YCIOBHO CXOMSAIIETOCS
PSIIIOB.

14.  Yro u3 cebs nmpeacTaBisieT CTENEHHOMN ps?

15.  UYro HazpIBaeTCs 00JACTHIO CXOMMOCTH CTEIIEHHOTO psijia?

16.  Cdopmynupyiite Teopemy Aoders.

17.  Yro Takoe paguyc CXOAMMOCTU CTEMIEHHOTO psija?

18.  Uro HazweIBaeTcs psaaoM MaknopeHa?

19. CdopmymupyiiTe HEOOXOAUMOE W JOCTATOYHOE YCIOBHE CXOIUMOCTH
psna MaknopeHa.

20.  Yro nazwiBaetca psgom Teitnmopa?

Paznes |l. DiiemeHTHI aHATUTHYECKOH TeOMEeTPUH HA NMPAMOI, IVIOCKOCTH U B
TPEeXMEPHOM NPOCTPAHCTBE.

Tema 10. Cucrembl koopaunat. Ilpocreiilniue 3a1auM aHAJTUTHYECKOM
reoMeTpHH.

JlekapTOBBl KOOpAMHATBI HA NPSIMOW, HA IUIOCKOCTM U B IPOCTPAHCTBE.
Paccrosinue Mexnmy naByMs Toukamu. JleneHue oOTpe3ka B JAHHOM  OTHOILICHUH.
[TonsspHBIE KOOPAUHATEL.
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KOHWIpOJZbele eonpocol.

1. Y10 Ha3BIBAETCS YMCIIOBOM OCHIO?

2. JlaiiTe moHsATHE NPSMOYTOJIbHON CUCTEMBI KOOPAUHAT Ha MJIOCKOCTH U B
MIPOCTPAHCTBE.

3. UTo Ha3BIBAIOT NPSIMOYTOJbHBIMUA KOOPJWHATAMHA TOYKH HA IJIOCKOCTH

U B IPOCTPaHCTBE?

4, Kak HaiiTm paccrosHue MeXIQy ABYMsI TOYKAMHU Ha IUIOCKOCTH U B
npocTpaHcTBe? BriBeuTe COOTBETCTBYIONIYIO (hOPMYITY.

5. 3anumute GopMyJIbl KOOPJIUHAT TOUYKH, JACIISIICH HEKOTOPBIH OTPE30K B
JTAHHOM COOTHOIIEHNH. Kak HallTh KOOpIMHATHI CEPEIMHBI OTpE3Ka?

6. JlaiiTe MOHATHE OISIPHON CUCTEMBI KOOPIMHAT.

7. TlokaxuTe CBS3b MEXKAY MPSAMOYTOJIbHBIMH JICKAPTOBBIMU KOOPAUHATAMHU U
MOJIIPHBIMM.

Tema 11. BekTopHasi anredpa.

[Tonstue Bektopa. OcHoBHbIE omnpeneneHus. CrocoObl 3aJaHUsl BEKTOPOB.
JIunelinble onepanuy HaJ BEKTOPAMH U UX CBOMCTBA. [Ipoekuys BeKTopa Ha OCh U €¢
cBoiicTBa. basuc. Paznoxkenue Bekropa 1o 0asucy. ¥YciaoBrUe KOUIMHEAPHOCTH JIBYX
BEKTOPOB. JIMHENHAasA 3aBUCUMOCTb BEKTOPOB. CKaISIpHOE, BEKTOPHOE U CMELIAHHOE
MPOU3BEJCHUE BEKTOPOB, HMX CBOMCTBA M KOOpAMHATHAs 3alUCh. Y CJIOBHE
OpPTOTOHAIBHOCTH JByX BEKTOPOB.

Koumponvuvie 6onpocuwi:

1. UYto Ha3zbpIBaeTCsi BeKTOpoM? JlaiiTe MoHsITHE JJIMHBI BEKTOPA.

2. Kakue BekTopa Ha3bIBalOTCSl KOJUIMHEAPHBIMU, PABHBIMU?

3. Yrto u3 ceds mpeACcTaBisieT HyJIeBOM BEKTOP?

4, JlaiiTe IOHATHS JTUHEWHBIX ONEpalMid HAaJ BEKTOpaMU: MPOU3BEACHUSA

BEKTOpa Ha YHCJIO, CYMMBI JBYX BEKTOPOB (MPaBWIO TPEYTrOJIbHUKA, MPABUIIO
napasuieliorpamma), pa3HoCTU JBYX BeKTOpoB. [lepeuncinure ux cBOKCTBA.

d. Uto Ha3bIBaEeTCSI KOOpAUHATAMU BEKTOpa?

6. ChopmynupyiiTe omnpeneneHne CKaasIpHOTO MPOU3BEIACHUS JBYX
BEKTOPOB U MEPEUUCIIUTE €r0 CBOMCTBA.

1. Kak HaillTu cKaJlsipHOE€ TPOM3BEJAEHUE JIByX BEKTOPOB Yepe3 UX
KOOPAUHATHI?

8. JlaliTe MOHSATHE JEKapTOBOTO MPSIMOYTOJIbHOTO Oasuca. Kak pas3noxuth

BEKTOp 110 Oazucy?
Q. ChopmynupyiiTe ycaoBue KOJUTMHEAPHOCTH JIBYX BEKTOPOB.
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10.  JlaiiTe moHsATHE MPOEKIIMU BEKTOpPA HA OCh U MEPEUHUCTUTE €€ CBOICTRA.

11. Kak HaliTu NpOoeKIMH BEKTOpAa Ha OCU KOOPJAUHAT?

12.  JlaiiTe nmoHsATHE KOMILJITAaHAPHBIX BEKTOPOB.

13. UYto Ha3pIBaeTCA YIHOPSAAOUYCHHOM Tporkoi? Kakas ymopsmodeHHas
TpOMKa Ha3bIBA€TCA MPABOM?

14. Yro Ha3bIBaeTCs BEKTOPHBIM Npou3BeneHneM? Ilepeuncnure OCHOBHBIE
CBOMCTBa BEKTOPHOT'O IPOU3BEACHHUS.

15. JlaifTe NOHSATHE CMEIIAHHOTO MPOU3BEJICHUS TPEX BEKTOPOB.

Tema 12. JIvHUM HA IJIOCKOCTH.

[TonstTe 00 ypaBHEHUM JIMHMM Ha IUIOCKOCTU. 3aJa4d O COCTaBJICHUU
YpaBHEHUS JIMHUU KaK T€OMETPUYECKOTO MECTa TOYEK M O MOCTPOEHUH JIMHUU 10
JAHHOMY ypaBHEHHMIO. JIMHNN 1epBOro nopsaka. Y paBHEHUE IIPSAMON HA TUIOCKOCTH.
Paznuunbie (Gopmbl ypaBHEHUsI TPSMOM Ha IUIOCKOCTH. YTOJI MEXIy ABYyMS
NpSIMBIMU. Y CJIOBHS NAPAIUIETbHOCTH U MEPICHANKYIISIPHOCTH IBYX MpsAMbIX. Touka
repeceyeHust npsMbIX. PaccTostHue ot TOuku 10 npsAMoi. JIMHUK BTOPOro mopsiaka.
OKpyXKHOCTb M €€ KaHOHMYECKOE YpaBHEHHE. ODJUIMIIC M €ro KaHOHUYECKOE
ypaBHeHue. MccnenoBanune ¢opmel smumnca. ['mnepOona M ee KaHOHHYECKOE
ypaBHuenue. VMccnenoBanue ¢dopmbl runepOonbl. [lapabona u ee KaHOHUYECKOE
ypaBHenue. MccinenoBanue GpopMbl mapadoJIbI.

Koumponvuwie 6onpocwi:

1. UTto Ha3bIBaeTCs ypaBHEHUEM JIMHUU (KPUBOI) HA MJIOCKOCTH?
2. UTto 13 cels npeAcTaBiIsieT JIMHUS TEPBOTO MOpsiiKa?
3. BeiBenuTe ypaBHEHHE NPSIMOW ¢ yrjiaoBbIM KoddduimeHtom K wu

nepecekaromieid ocb Oy B touke (0; b). Paccmorpure wacTHbIe ciaydaum 3TOroO
YpaBHEHMUS.

4, BriBeauTe ypaBHEHUE MPSAMOW, MPOXOIAIIECH Yepe3 JaHHYIO TOYKY, C
JAHHBIM YTJIOBBIM KOA()PHUITUEHTOM.
Urto u3 cels npeACTaBisieT ypaBHEHHUE MTyYKa TPSIMBIX ?
BriBenuTe ypaBHEHUE IPAMOM, TPOXOISIIEN YEpPE3 ABE TOUKH.
BriBenuTe ypaBHEHUE IPSMOU B OTPE3KAX.
3anummre od1ee ypaBHEHUE MPSIMOH.

© o N T

Kak HaiiTh yromn Mexay AByMs PSIMbIMU?

10. CdopmymupyiiTe yCIOBUS MApAUICILHOCTH M MEPHEHIUKYISIPHOCTH
NPSMBIX.

11. Kax HalTH TOYKY NE€pECEUECHUSI IPAMBIX ?
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12.  UYto Ha3bIBaeTCs PACCTOSIHUEM OT TOYKH [0 MpsAMOM? 3amuiiure
bopMyITy HaxX0XK/JIEHUs PACCTOSIHUS OT TOUKH 10 MPSIMOM.

13. JlaiiTe moHATHE TUHUU BTOPOTO MOPSIIKA.

14.  OxkpyXHOCTb: OIpe/iesieHHue, ypaBHEHHE, IOCTPOCHHUE.

15. Dmunc: omnpeneneHue, ypaBHEHUE, MOCTpoeHue. YUTO Ha3bIBaeTCs
BEPIIMHAMU JJUIHUICA, (POKYCHBIM PACCTOSTHUEM, SKCIEHTPUCUTETOM?

16. TunepOomna: ompezeneHue, ypaBHEHHUE, MOCTpoeHHe. UTO Has3bIBaeTCs
BEpIIMHAMHU THUNEPOOIBI, ACUMITOTaMH, dSKcueHTpucuterom? Kakas rumep6omna
HA3bIBAETCS COMPSHKEHHOM 110 OTHOIICHHUIO K JAHHOM?

17. Tlapabona: onpejaeneHue, ypaBHEHHE, TOCTPOCHUE.

18. UYto Ha3pIBaeTCS AUPEKTPHUCAMHM DILIUIICA, TUTIEPOOJIBI, TapadoIbI?

Tema 13. IloBepXHOCTH U JIMHUH B IPOCTPAHCTBE.

[lonsitue 00 ypaBHEHMM MOBepXHOCTU. I[loBEepXHOCTH TIEpPBOrO MOpsAKa.
VYpaBHeHue mwiockocTy. Pazmiunblie (opMbl 3anMcu ypaBHEHUSI TUIOCKOCTH. PaccTosiHne
OT TOYKH [0 IUIOCKOCTHU. B3auMHOE pacmnoioKeHue ABYX INIOCKOCTEH, yroil MEXIy
m1ockocTsaMU. IloBepxHOCTH BTOpOrO mnopsaka. I'eomerpuyeckue CBOMCTBA ITUX
MOBEPXHOCTEH, HCCleoBaHue UX (OpPMBI METOAOM CEUECHUW (3JUIMICOU,
OJTHONIOJIOCTHBIM ¥ JIBYNOJIOCTHBIM  runepOoiou], TUNepOOJUYEecKUid |
AIUITUNTUYECKUM mapadoIou1, KOHYC BTOPOTO MOPSIKA).

Koumponvuwie 6onpocwi:

1. UTO NOHUMAIOT MOJT TOBEPXHOCTHIO?

2. Uro Ha3bIBa€TCSl ypaBHEHUEM [OBEPXHOCTH B JEKapTOBOM CHCTEME
KOOpAHWHAT?

3. Uto u3 ceds mpeAcTaBisieT MOBEPXHOCTH MEPBOro MopsiaKa’?

4, BriBenute ypaBHEHHE MIOCKOCTH, TPOXOISIIEH Yepe3 JaHHYK TOYKY,
MEPIEHIUKYJIIPHO JAHHOMY BEKTODY.

S. 3anummre 00111ee ypaBHEHUE TUIOCKOCTH.

6. Kak HailTu paccTossHUE OT Ha4YaJila KOOPJAUHAT JI0 TIOCKOCTH?

1. PaccmoTpuTe 4acTHbIE Cilyyau MOJIOKEHHUS IUIOCKOCTH OTHOCUTEIBHO

0CEN KOOpJIUHAT.

8. Kak MoryT pacnosiaratbcst 1B€ IIIOCKOCTH B TPOCTPAHCTBE? 3alUIINTE
YCJIOBUS MAPAJIIETBHOCTH U MEPIEHAUKYISAPHOCTH ABYX IUlockocTer. Kak HanTh
YTOJI MEXIY IBYMS IIJIOCKOCTAMM?

9. Kak nocTpouTs MIOCKOCTh B CUCTEME KOOPIMHAT?

10. Yro u3 cebst mpencTaBIsIOT MOBEPXHOCTH BTOPOTO MOPsiAKa?
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11. IIpuBeaute npuMepsl NOBEPXHOCTEN BTOPOro MOPSAKA U 3AMUIIATE UX
YpaBHEHUSL.

Paznean II1. JIuneiinas ajareopa.
Tema 14. OcHOBHBIE CBe/IeHUSI 0 MATPHULIAX.
[Tonsite matpuubl. Buasl Mmatpui. Onepanuu Haa MaTpuliaMu (YMHOXKEHUE
MaTpHUIlbl Ha YUCIIO, CIIOXKEHWE, BBIYMTAaHWE, YMHOXXCHHUE MAaTpHIl, BO3BEJACHUE B

CTENEeHb, TPaHCIIOHUPOBaHUe MaTpuil). CBOWCTBa ornepaluii HaJ MaTpUILIAMHU.

ROHWZpOJZbele 60npocosl.

1. Yrto Ha3bIBaeTCA MaTpHIIEH pazmepa M X n?

2. Kakune nBe maTpuibl HA3bIBAKOTCSA PABHBIMU?

3. JlaliTe oHsATHE MaTpULBl (BEKTOpA) - CTPOKU, MATPULBI (BEKTOpA) -
cTOJ0LA.

4. Cdhopmynupyiite omnpeaeneHuss KBaApaTHOM MaTpulbl N-TO MOpsaKa,
JMAarOHaJIbHOM MaTpHULIbl, EATMHUYHON MaTPULBI N-T0 MOPSAAKA, HYJIEBOW MAaTPULIBI.

S. JlaliTe moHsATHE OIepauusaM HaJ MATPUIIAMU: YMHOXXEHHUE MAaTpULIBI Ha
YUCJII0, CJIOKEHUE U BBIYUTAHUE MATPULI.

6. Kornma ymHO)keHMe Matpul] onpeneneHo? Kak yMHOXKUTH JIB€ MAaTPHULIbI?

1. [IepeuncnuTe cBOMCTBA ONEpalMil HAJl MATPUIIAMU.

8. Uem ommuaercs onepanyss YMHOXKEHHMS MaTpull OT OIepauuu

YMHOXEHHUSI Yucen?

Q. Uro Ha3pIBaeTCs IIEJIOW MOJOXKHTEIbHON crenenpto A™ (m>1)? [lns
KAKUX MaTpHUIl ONpelesseTcs Oomepanus BO3BEIEHHA B creneHb?! llepeunciure
CBOMCTBA 3TOU OIEpaLlH.

10. JlaiiTe TmTOHATHE oONEpalMd -  TPAHCIIOHUPOBAHWE  MATPHIIHL.
[Iepeuncnure cBOMCTBA ITOM ONEpaALINH.

Tema 15. OnpeneaureJin.
Onpenenurens BTOPOTO M TPETHETO MOPSAAKOB. I[IpaBwiio TpeyronabHUKA.
Munopsl u anreOpamdeckue ponosiHeHus. Teopema Jlamaca. CaoiicTBa

onpenenurteneid. O0paTHast MaTpulia, €€ CyIeCTBOBAHUE U BHIYUCIICHHE.

KOHI’I’ZpOJZbele eonpocsl.
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1. JaliTe moHsATHE ONpeIeIUTElIA KBaApaTHON MaTpUllbl (MaTpuusl 1-ro, 2-
ro, 3-ro mopsakoB). UTo u3 cebsl mpencTaBiseT MPaBUIIO TPEYroJibHUKA (WU
npasuio Cappyca)?

2. Cdhopmynupyiite omnpeneneHuss MuHopa Mij M anredpanvyeckoro
JIOTIOJTHEHUS Ajj SIEMEHTa 8jj MaTPHUIIbI N-TO MOpsIKa.

3. Kak HaifTu onpenenuTens MaTpullbl o Teopeme Jlamnaca?

4, Kakass maTpuia Ha3biBaeTcsl TpeyrosbHoW? Kak HallTH onmpenenuTenb
TPEYroJIbHOW MaTPUILIbI?

S. Cdopmynupyiite cBoiCTBa ONpeAeIUTENeH.

6. JlaiiTe moHsTre 0OpaTHON MaTPHIIHI.

1. Kaxkast maTpuIiia Ha3bIBae€TCS HEBBIPOXKIECHHON (HEOCOOEHHOM), a KaKas

BBIPOXKJICHHOU (0COOEHHOI)?

8. Chopmynupyiite ~ HeoOXoAMMOE M JIOCTaTOYHOE  YCIIOBHE
CYILLECTBOBAHMSI OOPATHON MaTpPUIIBI.

9. CdhopmynupyiiTe anropuT™ BIUMUCICHUS 0OpATHOW MaTpPHUIIBI.

10.  Jlaiite noHsTHe MUHOPaM K-TO OPSIIKA MATPHUIIBL.

Tema 16. CucTeMbl BEKTOPOB, PAHT MATPHIIbI.

[Tonsatne mumHOpa K-ro mopsiaka matpunpl. [loHsSTHE paHra MaTpHIIBL.
CBoiicTBa paHra Marpuibl. AJITOPUTM HAaxO0XKIEHUSA paHra Marpuubl. JluHelHas
KOMOMHAIMsA CTPOK Marpullpl. JIMHEHHO 3aBUCHMMBbIE W JIMHEWHO HE3aBUCUMBIE

CTPOKHM MaTpulibl. Teopema 0 paHre MaTpUIIbI.

KOHmpOJZbele e8onpocwl.

1. Uto Ha3biBaeTcsi paHrom Marpuibl? Ilepeunciure cBOMCTBA paHra
MaTpHULBI.

2. CdopmynupyiiTe anropuT™M HaXOXKIACHUS pAHTa MAaTPUILIBL.

3. Yrto Ha3bIBAETCS TMHEHHON KOMOMHAIIMEN CTPOK MATPULIbI?

4, Kakue cTpoku MaTpuibl HA3bIBAKOTCS JJUHEMHO 3aBUCUMBIMU U JIMHEWHO
HE3aBUCUMBIMU?

5. ChopmynupyiiTe TeOpeMy O paHT€ MATPUIIBI.
Tema 17. Cuctembl JIMHEHBIX yPaBHEHHH.
OcHOBHBIE TIOHTHS U OTNIpeeNieHUsl. MaTpuvHas 3alUCh CUCTEMbI JTMHEHHBIX

ypaBHeHu#. Crctema N IMHEWHBIX YPaBHEHUI ¢ N MepeMeHHbIMU. MeTox oOpaTHOi
matpuilsl U hopmynsl Kpamepa. Merop Maycca. Cuctema m IMHEWHBIX YpaBHEHUH C
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n nepeMeHHbIMHU. lccienoBaHne CUCTEMBbl JIMHEMHBIX YypaBHEHUU. Teopema
Kponekepa-Kanemnm.

KOHWIpOJZbele eonpocsl.

1. JlaliTe moHATHE CUCTEMBI M JINHENHBIX YPAaBHEHUH C N IIEPEMEHHBIMU.

2. YTo Ha3bIBAETCA PELICHUEM CUCTEMBI TUHEHHBIX YPABHEHUN?

3. Cdhopmynupyiite onpeseneHns COBMECTHON U HECOBMECTHON CUCTEM.

4, Kakass coBmecTHass cucTtema Ha3bIBAa€TCS OIPEACICHHOM, a Kakasd
HEONPEIEICHHON?

S. Kakume 1Be cucTeMbl YypaBHEHUH Ha3bIBAKOTCS PAaBHOCUIBHBIMU
(?3KBUBaJICHTHBHIMHU )?

6. JlaliTe MoOHATHE MAaTPUYHOTO YPABHEHUS.

7. [lepeuncauTe METOBI PEICHNS] CUCTEMBI TUHENHBIX YPABHEHUN.

8. B uem 3aknrogyaeTcss MeTos1 00paTHO MaTpULIbI?

9. 3anummre popmyinsl Kpamepa.

10. Omnumute Mmeron I['aycca. KakoBbl JOCTOMHCTBAa 3TOro0 MeETOJa IO
CPaBHEHUIO C APYTUMU?

11. Cdopmymupyiite  Teopemy Kponekepa-Kamemm  (teopema o
COBMECTHOCTH CUCTEM JIMHEUHBIX YPaBHEHUN).

Tema 18. KommiekcHbIe YHCJIA 1 MHOTO4YJI€HBI.
[lonsiTue  KOMIUIEKCHOTO  4YHclia. ApudMeTHYecKHue Omepalud  Hajl
KOMIUIEKCHBIMH yuciiaMu. KoOMIUIEKCHas IUIOCKOCTb. TpUrOHOMETpUYECKAass W

noKasaTesibHast POPMbI KOMIUIEKCHOTO YHCTIA.

KOHI’I’ZpO]Zbele 60npocosl.’

1. JlaiiTe MOHATHE KOMIUIEKCHOTO YHCia.

2. Yro sgBageTcst ASUCTBUTESIHHON 1 MHUMOM YacThIO Yncaa?

3. Kakne KOMITJIEKCHBIE YKCIla Ha3bIBAIOTCS MHUMBIMH, YACTO MHUMBIMU?

4, Kakue nBa KOMIUIEKCHBIX YHCJIa HA3bIBAIOTCS PABHBIMU?

d. Chopmynupyiite apudmMeTudeckre ONepalri HaJ KOMIUICKCHBIMH
YyycjaaMy B airedpandeckon popme.

6. N3006pa3uTe KOMILJIEKCHOE YUCIIO B KOMITJIEKCHOM TIIOCKOCTH.

1. Yto 13 ceds nmpecTaBisieT TpUroHoMeTpuueckas (hopMa KOMIUIEKCHOTO
yucna?

8. ChopmynupyiiTe  omepamui ~ HajJ  KOMIUIGKCHBIMH  YHCJIAMH,

3aMMCAaHHBIMU B TPUTOHOMETpUUYECKON (dopme (CIOXKEHUE, YMHOXKECHHUE, JEICHHE
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KOMILIEKCHBIX YUCEN, BO3BEJECHNE KOMILJIEKCHOTO YMCIIa B HATYPaJIbHYIO CTENEHb N,
U3BJICYEHUE KOPHS N-0M CTENEHU U3 KOMILIEKCHOTO YUCIIa).
9. 3anumuTe nokazaTeabHy0 (GOpMy KOMILJIEKCHOTO YHUCIIA.

3.3. AKTHBHbIE M1 HHTEPAKTHUBHbIE ()OPMBbI NPOBEACHUS 3aHATHIA

B kadectBe akTUBHBIX (OpPM TNPOBEACHHUS 3aHATHH 1O JAUCHUILIIMHE
npegaraetcss aBe  (opmbl:  Jeknus-Oecea W KOHCYJbTallMOHHas —paboTa
npenoaasartessi. Beioop nHTepakTHBHOI (hOPMBI TPEOCTABISAETCS HEMOCPEACTBEHHO
IPETOAABATEITIO.

Jlexuus-Oecena mpeamnoiaraeT HEMOCPEACTBEHHBIN KOHTAKT MIPEToAaBaTess ¢
aymutopueid. HeocnmopuMbIM  IpEeMMyLIECTBOM  JIEKIHUU-O€ceAbl  SBISIETCS
BO3MOXHOCTh PACIIUPUTH KPYT MHEHHUW CTOPOH, IPUBJICYh KOJIJIEKTUBHBIC 3HAHUS
¥ OMBIT, 9YTO UMEET OOJBIIOE 3HAUYCHUE B AKTUBU3ALIMN MBIIUICHUST 00YJarOIIHXCS.
Bomnpocs! npenogaBaTeab MOKET aIpecoBaTh Kak BCEl ayqUTOPUHU, TaK U KOMY-
TO KOHKpeTHO. OHM MOTyT OBITh Kak MPOCTBIC, CIOCOOHBIE COCPEIOTOUYUTH
BHUMAaHHE Ha OTHEJbHBIX BaXKHEWIIUX 3JIEMEHTaX TEMbI, TaK U MPOOJIEMHBIE.
OOyuaromuecs, NpoAyMbIBasi OTBET Ha 3aJaHHBIN BOIPOC, MOJIYYatOT BO3MOKHOCTh
CaMOCTOSATENIbHO IPUHTH K TEM BBIBOJIaM 1 0000IIEHUSIM, KOTOPBIE MPENO01aBaTENb
JOJKEH OBl COOOIIUTh UM B KaUECTBE HOBBIX 3HAHUH, JTUOO MOHATH IIyOHHY U
BOXXHOCTh OOCYXJaeMOil MpoOJIeMbl, UYTO TIOBBIIAET HWHTEPEC M CTEMCHb
BOCIIPUSITUS MaTeprania.

Koncynpranmonnass pabota mpernogaBarensi MpeArojaraeT JBa BUIa
KOHCYJIbTAllMi: TpyNMoBble W HMHIMBUAyaJbHble. Ha rpynmnoBoil KoOHCyJbTalMH
IpenoiaBaTelb Ha3bIBA€T TEMY MPEICTOSIIETO0 CEMHUHAPCKOTO 3aHATHSI, BOPOCHI
U TOPSIIOK UX OOCYXKJEHHUS; TaeT KPaTKUil 0030p UCTOYHUKOB U PACKPBIBAET UX
3Ha4YeHHWe s HauboJiee MOJHOTO PACCMOTPEHHUS  COOTBETCTBYIOLIUX
Teoperndeckux mpodiem. Ilpu 3ToM OH oOpamiaeT BHUMaHuUE Ha Haubojee
CJIO’KHBIE BOTIPOCHI, HA KOTOPBIE HY>KHO 00paTUTh O0Jiee MPUCTAIbHOE BHUMaHUE
npu pazbope TeMbI, JaeT COBETHl O MYyTAX HX MPEOJOJICHHS; PEKOMEHAYET
HauOosee 1enecoo0pa3Hble CIOCOObl OpraHHU3alUM CaMOCTOATENIbHOM pPadOTHI.
[IpoBenenne MHAMBUYAIbHBIX KOHCYJIbTAllMi MPOBOJIUTCS MpernoaaBaTeieM B
crenrailbHO OTBEJACHHOE BpeMs. B 3ToM ciyyae K HeMy 3a MOMOIIbIO MOTYT
0o0OpaTUThCS KaK T€, KTO UCHBITHIBAET TPYAHOCTH B U3YUCHUU JAHHOM TEMBbI, TaK
1 oOyyaromuecsi, KOTopble XO0TeJu Obl Oosiee TIIyOOKO pa3o0paThCs B BOMPOCaxX
CEeMUHapa.

WNuTtepakTriBHOE OOydYeHHWE M0 [WCHUIUIMHE MPEAIoyaraeT: perysipHoe
OOHOBJIEHHE U HCIIOJIb30BAHUE JJIEKTPOHHBIX y4e€OHO-METOJINYECKUX MaTEpUasIoB;
UCIOJIb30BaHUE COBPEMEHHBIX MYJIBTUMEIUIHBIX CPEACTB OOyUEHHs; MPOBEICHHE
ayJUTOPHBIX 3aHATHI B peXUME peajbHOro0 BpPEMEHH MocpencTBoM MHTepHeTa,
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Korja oOydJaromuecs M MpernojaBaTelid UMEIOT BO3MOXKHOCTh HE TOJBKO CIYIIaTh
JIEKLIMH, HO ¥ 00CY>KJaTh Ty UJIM UHYIO TEMATUKY, YYaCTBOBAThH B MPEHUAX U T.II.

C uenpl0 KavyeCTBEHHOW MOATOTOBKUA OOYyYAlOIIUXCS 1O MpEeACTaBICHHOU
JUCHUIUIMHE  Tpelrojaraerca  M3ydyeHHe  JIMCUUIUIMHBI B CJEAYIOLIUX
UHTEPaKTUBHBIX (popmax: 1) paboTa B MabIX TPYIINax; 2) TUCKYCCHSI.

PaboTa B ManibIx rpymnmax — 3TO OJHA U3 CaMbIX MOMYJSPHBIX CTPATErHil, TaK
KaK OHa JaeT BceM oOydaromumcs (B TOM YUCJIE U CTECHUTEIIbHBIM) BO3MOXKHOCTh
y4acTBOBaTh B pabOTe, MPAKTUKOBATH HABBIKA COTPYIHUYECTBA, MEKIUIHOCTHOTO
oO1eHus (B 4aCTHOCTH, YMEHUE aKTUBHO CIIYIIATh, BEIpaOAThIBaTh 00Illee MHEHUE,
paspemiaTh BO3HHUKAIONIME paszHoriacus). Bce 3To yacTto ObIBaeT HEBO3MOXXHO B
OonbpIIOM KOJUleKTHBe. PaboTa B Masoil rpymnmne — HeoTbhemJieMas 4acTh MHOTHX
WHTEPAKTUBHBIX METOJ/IOB, HAIIPUMEP, TaKMX, KaK MO3ankKa, 1e0aThl, OOIIIECTBEHHBIC
CJIyIIIaHUs, TIOYTH BCE BUJIBI UMHUTAITUH U JIp.

[Ipu opranmzamuu TPYMIOBOM pabOTHI, ciexyeT oOpamiaTh BHHUMAaHHWE Ha
cieaywomue ee acnektel. HyxHo yOenuthcsi, 4yTo oOywarommuecss 00J1a1aroT
3HAHUSIMU U YMEHUSAMH, HEOOXOIUMBIMHU JUIsl BBINIOJHEHUS TPYIIOBOTO 3ajaHusl.
HexBarka 3HaHMiI O4YEHb CKOpPO AAacT O cebe 3HaTh — OOydYaroniuecss He CTaHyT
nmpuiaraTh yCWJIMNM [JIs BBINIOJNIHEHUA 3adaHus. Hamo crapaThcsi cienath CBOU
WHCTPYKIIMM MaKCUMaJbHO YETKUMHU. MaJoBEepOSATHO, YTO TpyHma CMOXKET
BOCIIPUHSATH 00JIee OJHOM WM JIBYX, Ta)K€ OYCHb YETKUX, MHCTPYKIIMHA 3a OJHMH pa3,
MO3TOMY HaJ0 3alUChiBaTh WHCTPYKIIMM Ha JOCKe W (Wiam) KapToukax. Hamo
MPEIOCTABIIATH TPYIIIE JOCTATOYHO BPEMEHHU Ha BBHITTOIHEHUE 3aaHMUS.

Jluckyccusi Kak METOJ] MHTEPAKTUBHOTO OOyUYEHHUs YCIEUTHO MPUMEHSETCS B
cUCTeMe yueOHBIX 3aBeICHHUI Ha 3amnajie, B MOCJIEIHHUE TO/Ibl CTajla IPUMEHSATHCS U B
Hamed cucteMe oOpaszoBaHusa. Merox auckyccun (yueOHOM — THCKYCCHH)
MPEACTaBIAET COOOM «BBIIEAIIYI0O M3 OeperoB» sBpucTUYecKyio Oecemy. CMbICHT
JTAHHOTO METOJ]a COCTOMT B OOMEHE B3IJIAJaMHU IO KOHKPETHOW mpobiieme. DTO
aKTUBHBIA METO/I, TTO3BOJISIOMINNA HAYYHUThCS OTCTaWBaTh CBOE€ MHEHHE W CITyIIATh
TPYTHUX.

OOBIYHO TIpeAroNaraeTcs, 4YTo W3 MBIIUICHUS POXKIAeTCs OTBET Ha
BBICKA3bIBAaHUE ONIMOHEHTA B JUCKYCCHUHU, TOATOMY pPA3HOMBICIHE U POXKIACT
nuckyccuro. OHaKo J1eJ10 0OCTOUT Kak pa3 HaoOOpOT: CHop, JUCKYCCHUS POXKIAET
MBICJIb, aKTUBU3UPYET MBIIIJICHUE, a B Y4EOHOU JUCKYCCUU K TOMY e 00eCTIeUrBaeT
CO3HATEIHFHOE YCBOCHHE Y4EOHOro Marepualia KaK MPOAYKTa MBICIUTEIHHOW €ro
popadOTKH.

MeTox IHCKYCCHHM WCTOJNB3YETCS B TPYNNOBBIX (opMax 3aHATHH: Ha
CEMUHApaxX-TUCKYCCUAX, COOECENOBAHUAX IO OOCYXKIECHUIO HTOTOB BBITIOJHCHUS
3aJlaHuN HA IPAKTUYECKUX U JTAOOPATOPHBIX 3aHATHUSAX, KOTJ]a 00YJAIOIIMMCS HY>KHO
BBICKa3bIBaThCS. Ha meximu 1ucKyccus B MOJTHOM CMBICTIE Pa3BEPHYTHCS HE MOXKET,
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HO JMCKYCCUOHHBIM BOIIPOC, BBI3BABIIMM Cpa3y HECKOJIBKO PAa3HbIX OTBETOB W3
ayJUTOPHUH, HE IPUBEAS K BBIOOPY OKOHYATENIbHOI0, HanboJiee NPaBUJIbHOTO U3 HUX,
co3maer arMmocepy KOJUIEKTUBHOTO pPa3MBIIUIEHHS W TOTOBHOCTH CIIyIIAaTh
IIPETNOIABATENS, OTBEYAIOLIETO Ha 3TOT AUCKYCCUOHHBIN BOIIPOC.

Jlickyccus Ha CeMHUHAPCKOM (TIPaKTHUECKOM) 3aHSATHH TpeOyeT MPOyMaHHOCTH
U OCHOBAaTENIbHOM MpEABAPUTEIBHON MOArOTOBKU 0Oy4daembiX. HyXHBI HE TOJBKO
xopome 3HaHWS (0e3 HUX JUCKyccHs OecrmpeaMeTHa), HO TaKKe HaIndue y
OOy4aroluXxcsi YMEHUSI BBIPAXKaThb CBOW MBICIH, YE€TKO (DOPMYIHPOBATH BOIPOCHI,
NPUBOJUTh APTYMEHTHl U T. 1. Y4eOHble AMCKYCCHMHM OOOramaroT HpeACTaBICHUS
o0y4Jaromuxcs 110 TeMe, YIOPSIOYMBAIOT U 3aKPETLJISIFOT 3HAHUSL.
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4. YYEBHO-METOJIMYECKOE OBECIIEYEHUE JJIS1
CAMOCTOSITEJIbHOM PABOTHI OBYYAIOLIMXCS IO
JTUCHUILIAHE (MOYJIIO)

4.3. MeTtoauyeckne peKOMeHIAMHU 10 CAMOCTOSITEILHOMY H3Y4YeHHIO Kypca
(IUCUHUTTHHBI)

CamocrosiTennpbHasi paboTa OOy4aroOmMUXCS — OTO WHAWBUAYyadbHAS WA
KOJUIEKTUBHAsA y4yeOHasi NEeATEIbHOCTb, OCYLIECTBIsieMas 0€3 HEMOCPEeICTBEHHOIO
pykoBoAcTBa  mpemnoaaBarens.  CamocTosaTenbHas  pabota  ectb  0c000
OpPraHM30BAHHBIN BUJ Y4€OHOU NEATENBHOCTH, IPOBOJUMBIN C LENbIO MOBBIIICHUS
3p(EKTUBHOCTH MOATOTOBKM  OOydaloUXCsl K  HOCIEAYIOLUUM  3aHATHUSM,
(OopMUPOBAaHUS Y HUX HABBIKOB CAMOCTOSITEJIbHOM OTPAaOOTKU yueOHBIX 3a/laHui, a
TaK)X€ OBJIAJICHUS METOAMKOM OpraHU3alMM CBOETO CAMOCTOSITEIIBHOIO TpyJAa B
LEJIOM.

SABasisick HEOOXOIUMMBIM 3JIEMEHTOM JTUAAKTUYECKOM CBSI3M PA3IMYHBIX
METO/MOB OOYy4YEeHHMs MEXIy COOOW, camocTosATeNabHass paboTa 00yYarolUXCs
npu3BaHa obOecrneuuTh Oosiee TIyOOKOE, TBOPYECKOE YCBOECHHWE MOHATUHHOTO
anmnapara JUCLHUIUIMHBI « MaTreMaTnKa, CoJepKaHusl OCHOBHBIX TEM U JINTEPATYypPhI
10 TaHHOM JUCLIUIUIMHE.

B cBs3u ¢ TeM, 4TO Ha JIEKUMUM U CEMHHAPCKUX 3aHATHSIX OOydaroluMCs
3a04HOM (QopMbl OOydeHHs] MO IUCUUIUIMHE «MaremaTuka» Y4eOHBIM IJIAaHOM
OINPEJENICHO HEIOCTATOYHO BPEMEHH, MOATOMY OOydarIHuMcs 0co00€ BHHMAaHHE
clelyeT OOpaTUTh Ha CaMOCTOSTEIbHOE M3yYE€HHE PEKOMEHIOBAaHHOM Yy4yeOHOM
JUTEPATyphl. B poriecce nydeHus aureparypbl HEOOXOJIMMO COCTaBISATh KOHCTIEKT.
KOHCIIEKT JOJKEH CcoaepX aTh KPAaTKOE COJAEpPKAaHUE HCTOYHHMKA, XOJ MBICIEH
aBTOpa, BayKHeHIne (hOPMYJIbI, TEOPEMBI, TPUMEPHI PEIICHUH.

[Tomomp  oOywaromuMmcsi B M3YYEHHM JUCHMIUIMHBI  «MaremaTtuka
MPEenoJaBaTesib OKa3bIBAIOT HE TOJBKO MYyTEM YTEHUSA JIEKUUMHA M MPOBEACHUS
CEMUHAPCKUX 3aHSATHH, HO H B Yachl, OTBEACHHBIC MpENoAaBaTEISAIM I
KOHCYJIbTAllU M.

Opranuzanusi CaMOCTOSTENbHOU pabOThl 00yUaIOIIMUXCS T0KHA CTPOUTHCS 110
CUCTEME MO3TAITHOTO OCBOCHMSI Marepuaia. MeTo ] Mo3TaHOro U3y4YEHHUsI BKIOYAET
B ce0s  TMpeABapuUTENbHYIO  IOATOTOBKY,  HEMOCPEACTBEHHOE  HM3y4YCHHE
TEOPETUUECKOTO COACPKaHUS UCTOYHHKA, 0000IIEHNE TTOTYICHHBIX 3HAHUN.

[IpeaBapuTenbHasl MOATOTOBKA BKJIIOYAET B CeOsl YACHEHHE LIeJIM MU3Y4YEHUs
MaTepuania, OLEHKY IIMPOThl MH(OPMAIMOHHOW 0a3bl aHAIM3UPYEMOIO BOMPOCA,
BBISICHEHUE €70 HAYYHOM U IPAKTUYECKON aKTyaJIbHOCTHU. M3ydueHue TeopeTuyecKkoro
COJIEpKaHMUsl 3aKJIIOYAaeTCsl B BBIJCICHUM M YSCHEHUHU KIIIOUEBBIX TOHITHH H
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IIOJIO’KEHUM, BBIIBICHHMH HUX B3aWMMOCBSI3M M cucTteMatm3amuu. (O0001eHne
MOJyYEHHBIX 3HAHUN TMOJpa3yMeBaeT IIHUPOKOE OCMBICICHHE TEOPETUUECKUX
MOJIOKEHUH Yepe3 ONpeesieHne HMX MecTa B OOIel CTpPyKType H3ydaeMoid
JTUCIMIUTMHBI U UX 3HAYUMOCTH JUIS TPAKTHIECKON JACSITETbHOCTH.

N3yuenne nucnurmnHbl « MaTemMaTiKa» Hy)KHO HAQUWHATh CO 3HAKOMCTBA C €T0
mporpaMmon. 3ateM HEOOXOJAMMO YETKO OCMBICIUTH CTPYKTYPY KaKIOH TEMBI,
Joruky e€ mocTpoeHus. Jlamee Mo CHOUCKY JUTEpaTypbl TpebyeTcs momaoOpaTh
OTHOCAIIMECS K KOHKPETHOM TeMe Y4YeOHBbIE MaTepualibl, IOMOJHUTEIHHBIC
HMCTOYHUKH (KHUTH, OpOIIIOPHI, )KYpHAJIBI U JIP.).

MeTonuveckue peKOMEeHIaluY 110 paboTe ¢ IUTEePaTYPOH.

[Tpu caMOCTOATETPHOM HM3YYEHHH OCHOBHOHM PEKOMEHIOBAHHOU JIUTEPATYPHI

oOyyaromumcsi HEOOXOAMMO OOPATUTh IIIaBHOE BHUMAHHUE HA Y3JI0BBIE MOJIO0KEHHUS,
U3JIaraéMble B U3y4aeMOM TEKCTE.

Heobxoaumo BHUMATEJILHO 03HAKOMUTHCS C coJiepKaHUEM
COOTBETCTBYIOILIETO OJ0Ka MH(OPMAILMK, CTPYKTYPUPOBATh €r0 U BBIICIUTh B HEM
HEeHTpajdbHOEe 3BeHO. OOBMHO 3TO ObIBaET KIIOYEBOE OINpPEACICHUE WU
COBOKYITHOCTb CYIITHOCTHBIX XapaKTEPUCTUK paccMaTpuBaeMoro oobekTa. i toro,
4yTOOBl yOEIUTHCS, HACKOJIBKO IJIyOOKO YCBOEGHO COJEp)KaHHE TEMbI, B KOHLE
COOTBETCTBYIOIIMX IJ1aB U naparpadoB y4eOHBIX MOCOOMIT OOBIYHO JaeTCs IEpeYeHb
KOHTPOJIbHBIX BOIIPOCOB, HA KOTOPbIE 00yYaromuecs: J0HKEH YMETh 1aTh YETKUE U
KOHKPETHBIE OTBETBHI.

PaGora ¢ JOMOJHUTENBHOM  JUTEpATypOd  MpearoiaraeT  yMEHHUE
OOyYaroNINXCs BBIACIATH B HEM HEOOXOIUMBIN aCEeKT M3y4aeMoi TeMbI (TO, YTO B
JAHHOM TPYJI€ OTHOCUTCS HENOCPEACTBEHHO K U3y4aeMOl TeME). DTO BaXKHO B CBA3U
C T€M, YTO K JOIOJIHUTEIBHON JTUTEPaType MOKET ObITh OTHECEH LIIUPOKUN CHEKTP
TEKCTOB (yueOHBIX, HAyYHBIX, XYJO0’KECTBEHHBIX, MyOJUIIMCTUYECKUX U T.I.), B
KOTOPBIX MCCIIEyEMBbI BOMPOC pacCCMaTPUBAETCS MO0 YACTUYHO, TUOO C KAKOW-TO
OJTHOW TOYKH 3PEHUS, TOPOU HETPATULIMOHHOM.

B cBoell COBOKYITHOCTH M3y4Y€HUE TaKUX MOAXOAO0B CYIIECTBEHHO 00oramaer
Hay4yHBIH Kpyrozop oOyuaromuxcs. B JaHHOM KOHTEKCTE CIeAyeT y4yecThb, 4TO
JOTIOJTHUTENBHYIO JINTEPATyPy 1EIeCO00pa3Ho MpopadaThIBaTh, BO-MIEPBBIX, HA 0a3e
y’)K€ OCBOCHHOW OCHOBHOM JIUTEPATyphbl, M, BO-BTOPBIX, M3y4aTb KOMILUIEKCHO,
BCECTOPOHHE, HE a0COIIOTU3UPYS Ubl0-THOO0 CYOBEKTUBHYIO TOUKY 3PEHUS.

OO0s3aTenbHbI  3JIEMEHT CaMOCTOATENBbHOM paboThl  oOydaroumxcs ¢
JUTEPATYpO — BeJeHHWE HEeOoOXOAMMBIX 3amuceil. OCHOBHBIMU OOIIETIPUHSATHIMU
dbopmamu 3anuceil SBIAIOTCS KOHCHEKT, BBINMCKH, TE3UCHI, aHHOTAIlUU, PE3IOME,
TUTaH.
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KoHcnekT — 370 KpaTkoe MUChMEHHOE M3JI0KEHHUE COJEp)KaHUs MCTOYHHKA,
CTaThH, JOKJIA/Aa, JISKIINH, BKIIOYAIOIIee B C)KaTol (popMe OCHOBHBIC MOJIOKECHUS U
X 000CHOBaHHUE.

BrImucky — 3To KpaTkue 3anvcy B popMe IUTAT (JOCITOBHOE BOCTIPOU3BEICHHUE
OTPBHIBKOB HCTOYHHMKA, MPOU3BENCHHUS, CTaThbH, COJEP)KAINX CYIIECTBEHHBIC
MOJIO’KEHUS, MBICITU aBTOpa), JMOO JTaKOHUYHOE, OJM3KOE K TEKCTy H3JI0KEHUE
OCHOBHOTO COJACPKAHHUS.

Te3ucel — 3TO cxKaATOE U3NOKEHUE KITIOYEBBIX UACH MPOUYNTAHHOTO UCTOUYHHKA
VI TTPOU3BEICHUS.

AHHOTaNUU, pe3toMe — 3TO COOTBETCTBEHHO IPeIeIbHO KpaTKoe 00001aromnee
U3JIOKEHUE COJIEP)KaHUsI TEKCTa, KPUTHUYECKAs OICHKA MPOYMTAHHOTO JOKyMEHTa
WM TIPOU3BEICHUS.

B nensix cTpykTypupoBaHus COACpKaHUS U3ydaeMol paboThI 11e51eco00pa3Ho
COCTaBIISITh €€ TUIaH, KOTOPBIA JTOMKEH PAaCKPBHIBATh JIOTUKY MOCTPOCHHS TEKCTa, a
TAaK)K€ CHOCOOCTBOBAaTh JIYYIIEH OpPHUEHTALMM OOYYalOIIUMXCS B COAEp’KaHUU
IIPOU3BENICHUSI.

CamocrosiTenbHas paboTa oOyyaromuxcst OyaeT 3pPeKTUBHON U MOJIE3HON B
TOM clly4yae, €ciid OHa OyJeT MOCTpPOeHa MCXOJs W3 MOHUMaHUS O0ydarolUMUCS
HEOOXOIMMOCTH OOECIEeUeHHUsT MAKCUMAJIbHO IIMPOKOTO OXBaTa pa3IMYHBIX
UCTOYHUKOB, JINTEPATYpPbI, YTO BIOJHE AOCTHKHMO TMpPH HAYYHOH OpTraHHU3aIlH
y4eOHOro Tpy/a.

Pexomenpanyu no paboTe ¢ TECTOBON CUCTEMOIA.

KonTposns u ocBOEHHE Kypca NAaHHOW AWCLUIUIMHBI OCYIIECTBIISIETCS IyTEM
ciaaun o0ydJarolIMMHUCS MUCbMEHHBIX TECTOB. B TecTax mpemycMOTpeHO ueThipe, a
VHOT/IA U IISITh TUIIOB BOIIPOCOB.

1. Bo16op eAMHCTBEHHO MPAaBUWILHOTO 0TBeTa. OTBET HA BOMPOC JIAHHOTO THIA
JIOJKEH OBITh TOJIBKO OJIVH.

2. BBIOOp HECKOJIBKUX TPABWIIBHBIX OTBETOB. 3ajladya COCTOUT B TOM, YTOOBI
BBIOpaTh U3 MPEJIOKEHHOTO CIHUCKA BAPUAHTOB OTBETOB HECKOJIBKO BEPHBIX.

3. YcraHoBKa MOCHEA0BATEIbHOCTH MIPABMWIIBHBIX OTBETOB. 3a7a4a COCTOUT B
TOM, YTOOBI TPOHYMEPOBATH MPEAJIOKCHHBIC BapUAHTHl OTBETOB B TMPABHIHBHOM
MOPSIIKE.

4. YcTaHOBKa COOTBETCTBHUSI OTBETOB. 3ajiadya COCTOUT B TOM, UYTOOBI JIs
Ka)XJIOr0 BapuaHTa OTBETOB BHIOpaTh W3 MPEJIOKEHHOTO CIHMCKAa COOTBETCTBUU
BApUAHTAM OTBETOB OJINH WJIM HECKOJBKO BEPHBIX.

PexomeHnanum no noAroToBKE K 3a4€Ty U SK3aMEHY

3adet 1100 dK3aMeH SABIsAEeTCS (POPMOIT HTOTOBOTO KOHTPOJISI 00YJArOIINXCS 110
nucruiinHe «Matematukay. Martepuan crnaércs 1o BOIpoOcaM, MPUBEACHHBIM B
HacTOsIIeH pabodeit mporpamme. 3a4eT MPOBOAUTCS IMMyTEM OTBETA OOYJAIOIINXCS HA
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BOTIPOCHI, CPOPMYTUPOBAHHBIC TPEIoaaBaTeieM. JDK3aMeH K€ MPOBOIUTCS ITyTEM
OTBETa Ha dK3aMEHAI[MOHHBIN OUJIeT.

[IpemogaBaTens BO BCTYIUTEIBHOM CIIOBE paccKa3biBacT 00 OCOOSHHOCTSX U
MOPsIKE TIPOBEICHMSI 3a9eTa, IN00 SK3aMEeHA U O KPUTEPHSIX OLICHKH 3HAHHIA.

Kaxp1ii oOydaromuiics, BOMAS B ayIUTOPHIO, TIOJIy9aeT BOMPOC, OO Oeper
9K3aMCHAIIMOHHBIA OWJIeT, a 3aTeM HadyuHaeT IOATOTOBKY K OTBeTy. Bpems
noAroToBku — 15 munyT Ha Bompoc. [locne oTBera 1o Bompocy, oOydaronieMycs
MOTYT OBITh 3aJIaHbl JOIOJIHUTEIBHBIE BOIPOCHI B paMKax Bcel ydeOHOM
nporpaMMel. bosee yriryOieHHO MPOBEPSIOTCS 3HAHUS OOYYAIOIINUXCS, UMEIOIINX
HU3KHE OIEHKU IO pe3yjbTaTaM TEKYIIETO KOHTPOJISA, a TakKe MPOITyCTUBIINX
00JIBIIIOE KOJTUIECTBO YUCOHBIX 3aHITHIA.

4.2. I'noccapuii
Pa3nes |. OcHOBBI MaTeMATH4YeCKOI0 aHATU3A

1. Mamemamuka — HayKa O KOJIMYECTBEHHBIX OTHOIICHHUSAX M MPOCTPAHCTBEHHBIX
dhopmax JeHCTBUTEIIBHOTO YHCIIA.

2. MHuoscecmeo — >T0 COBOKYIMHOCTH (coOpaHue, HaOOp) HEKOTOPHIX OOBEKTOB,
00JIaaloIINX KAaKUM-TM00 O0IIUM JJIsl BCEX HUX CBOMCTBOM. OOBEKTHI, KOTOPHIE
00pa3yoT MHOKECTBO, Ha3bIBAIOTCS AJIEMEHTAMH 3TOT'O0 MHOKECTRBA.

3. MHO)KCCTBO, HC COACPIKalCC HU OAHOTO 2JICMCHTA, HA3bIBACTCS RYCHIbIM.

4. MHo)xecTBa, »dJIEMEHTAMHU KOTOPBIX SIBIISIIOTCS  JCHCTBUTEIBHBIE UMCIIA,
HA3BIBAIOTCS YUCT0GLIMU MHOMcecmeamu (UMCIIOBbIE MHOXKECTBA: HATypaJibHBIE,
1eJIble, palOHANIbHbIC, UPPAIIHOHANIbHBIE, IEUCTBUTEIIBHbIE).

5. Hnmepeaﬂom Ha3bIBAIOT HCKOTOpPOC IIOAMHOXKCCTBO MHOXCCTBaA
I[CﬁCTBHTCJ'II::HBIX YUCCII.

Tunbel MHTEPBANIOB: 3aMKHYTHIE, MOJYOTKPBIThIE (ITOJY3aMKHYTBIE), OTKPBITHIE,
M0JIyOECKOHEYHbIE MHTEPBAJIbl U OECKOHEUYHBI HHTEPBAI.

6. Mooynem NeCTBUTEILHOTO YHCIA X (|x|) HA3bIBACTCSA CAMO YMCJIO X, €CJIU x >0,
Y TIPOTUBOIIOJIOAKHOE YUCIIO —X , ecu x<0.
7. Ilocmoannasa genuuuna — 310 BEIMYUHA, COXPAHSIONIAsA OJHO U TO K€ 3HaYEHUE.

8. Hepemerma}l eéeiuduna — 5TO BCIMYHWHA, IIpUHUMAKOIasa pa3IM4HbIC YHCJIIOBEBIC
3Ha4YCHHA.

9. @ynkyusa — 3TO MPaABUIIO, IO KOTOPOMY KaXKJIOMY AJIEMEHTY X U3 MHOXecTBa X
CTaBUTCS B COOTBETCTBUE JIEMEHT ) U3 MHOeCTBa Y.
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OO6mmii Bux pynkuuu: y=F(X), rue x — He3aBrcUMas mepeMeHHast (WM apryMeHT),
y — 3aBHcUMas iepeMenHasi, f — nmpasuio.

10.MHOXeCTBO BCEX 3HAYEHUM HE3aBUCUMON TmiepeMeHHOU (X), MIsI KOTOPBIX
GyHKIUS ~ ompejeNieHa, HA3bIBacTCI  obnacmvlo  onpeodeienus  (WH
cymiecTBoBaHMs) 3Tod (GyHKIMU u obOo3Hadaetcs D(f). MuoxectBo Y -
MHOXxecTBO 3HaueHui pynkun E(f).

11.Tpagpuxom ¢pynxyuu f(X) Ha3pIBaeTCS MHOKECTBO BCEX TOYEK IUIOCKOCTH C
koopauHatamu (X;f(X)), T.e. TakMX TOUYEK, KOOPIAMHATHI KOTOPBIX CBSI3aHBI
cooTHomieHreM y=Ff(x).

12.®dyuxuus y=f(X) Ha3pIBaeTCs wuemmoit, ecnu aui JOOBIX X U3 001acTH
onpenenenus f(-xX)=f(x).

13.®dynxnus y=f(X) Ha3pIBacTCSI HeuemHou, eCIW I JOOBIX X W3 00JacTH
omnpeneneuus  f(-x)=-f(x).

14 . ®yuKIUsA, HE ABISIONIASICS YETHOW WM HEUETHOW, Ha3bIBACTCS (hyHKuueil

obwezo euoa.

15.A6nan ¢pynkyus — >vo GyHKIM, 3aaHHas GOPMYIJION, B KOTOPOH TMpaBas 4acTb
HE COJICPKUT 3aBUCUMOM MTEPEMEHHOM.

16.Eciii o HEKOTOPOMY 3aKOHY Ka)KJIOMYy YUCIY N U3 HATYpPaJIbHOTO psijia YHCell
1,2,3,...,Nn, ... MOCTaBJIEHO B COOTBETCTBUE BIIOJIHE ONPEIETICHHOE YUCIIO a, , TO
TOBOPST, YTO 33J]aHA YU C06A5 NOCTE006AMEIbHOCHb

17.IIpedenom ghynkyuu Ha3pIBa€TCS YMCIO, K KOTOPOMY CTPEMUTCS (DYHKIIHS TpU
CTPEMJICHUH apryMeHTa K CBOEMY IMpPEACIbHOMY 3HA4YEHHUIO: lm f(x)=A WiIn

frree)
f(x) > A4 opu x = x,.
18.DyHK1IMA HA3bIBACTCS OECKOHEUHO MANOH, €CITU TIPU X — X, OHA cTpeMuTcs K 0
(T.e. ee nmpenen paseH 0).
19. ®yHKIUS HA3BIBACTCS HECKOHEUHO HONbULOU, ECITU TIPU X —> X, OHA CTPEMHTCS K
OCeCKOHEUHOCTH (T.€. ee IpeIell paBeH OECKOHESYHOCTH ).
sin x

20.11epBblii 3aMeyaTe/IbHBII Npe/e lim =1.
X—> X

o o . 1
21.Bropoii 3ameuyaTebHbIH peges im (1+—-)" =e.
X—>0 X
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22 IIpouseoonon ¢hynxkyuu y=f(X) B TOuke x, HA3BIBACTCS MPEIACI OTHOIICHHS
npupameHus QyHKIUY K TPUPAIIEHUI0 apryMeHTa, KOTaa MOoCieIHee CTPEMUTCS
. Ay

K 0 (ecim 3TOT mpeen cymecTByeT): ' = f'(x,) = ilxmo e

23.Haxoxxnenne mpou3BOAHON (HYHKIIMH HA3bIBACTCS OUpphepeHyuposanuem 3Tou
byHKIUH.

24.I'eomempuueckuit cmovlcii RPOU3600HON: Tpou3BogHAS f'(x,)€CTh YTIOBOM
kKod(humueHT (TaHTeHC yIiia HAaKJIOHA) KacaTelbHOM, MMPOBEACHHON K TpaduKy
bynkiun y=f(X) B Touke x,: f'(x,) =k =1ga.

25.Dusuueckuil (MexaHuveckuil) CMbIC/1 RPOU3EGOOHOI. TIPOU3BOJHAS IIYTH 10
BpeMeHH S'(¢,) €CTh CKOPOCTh TOUKH B MOMEHT ¢, . w(t)) = S'(t,).

26.Ilpasuno Jlonumans:

[penen oTHOLICHHS ABYX OECKOHEYHO MAJIBIX MJIH OCCKOHEYHO OOJIBIITMX
(GyHKIMH paBeH Mpeaeay OTHOMICHHS UX MPOU3BOIHBIX.
27.Touka x, Ha3piBaeTcs moukou maxcumyma GpyHkiuu f(X), ecmm B HEKOTOPOWH

OKPECTHOCTH TOYKH X, BBIIOJHAETCA HEPABEHCTBO f(x) < f(x,).

28.Touka x, Ha3pIBaeTCsi moukou munumyma pyakuuu f(X), eciu B HEKOTOPOit

OKPECTHOCTH TOYKH X, BBIIOJHAETCA HEPABEHCTBO f(x) > f(X,).

29.MakcuMyM W MHUHUMYM (QYHKIIMH HA3bIBAIOTCS IKCHIPEMYMAMU (PYHKyuu, a
TOYKA MaKCUMyMa U TOYKa MUHUMYMa — MOYKAMU IKCHIPEMyMa.

30.Touku, B KOTOPHIX MPOU3BOHAS PaBHA HYJIO MU HE CYIIECTBYET, Ha3bIBAIOTCS
Kpumuueckumu (WM CTAlMOHAPHBIMU).

31 /lugppepenyuanom @yukyuu HazpiBacTCS MPOU3BEICHUE MPOU3BOTHOM
GbyHKIUM Ha IpUpAILIEHE HE3aBUCUMOM MIEpeMEeHHOU: dy = f(x)- Ax.

32. ludpdepennupyeMas Gpynkmuust F(X) HaswpIBaeTCs nepeooopasnoii st GyHKIUH
f(X) Ha mpoMexyTKe X, eCclIi B KaXKI0H TOYKE X ITOTO MPOMEKYTKA BBITIOTHACTCS
PaBEHCTBO: F'(x) = f(x).

33.CoBOKymHOCTh Bcex MepBooOpasHbiX it ¢yHknun f(X) Ha mpomexytke X
Ha3bIBACTCSl HeonpeodeieHnuvim unmezpanom ot ¢yukuun f(X) u o6o3HavaeTcs

[r@ydx, 1. [ f()dx=Fx)+C.

34.®opmyna HTHTETPUPOBAHUS TI0 YACTSIM: judv =uv— _[vdu.
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35.0npeoenennviii unmezpan ot Gpyukunu f(X) Ha wnTEpBane [a,h] - 3TO Mpeden

b
WHTErPabHON CyMMBI U 0003HAYaETCs J f(x)dx.
a

b
36.@opmyna Hotomona-Jleionuya: I f(x)dx = F(b)-F(a).

+00 x

37.Hecob6cmeeHHbIM UHMEZPATIOM I f(x)dx Ha3pIBaeTCs npenen hn+1 j f(x)dx.

38.Jugppepenyuanvnoe ypagnenue — 370 ypaBHEHUE, CBA3BIBAIOIIEE HE3ABUCUMYIO
MEPEMEHHYIO X, HICKOMYIO (DYHKIIMIO } U €€ TPOU3BOAHBIC PA3TUUHbBIX MOPSIKOB.

39. luddepennnanbHoe ypaBHEHHE TIEPBOTO TIOPAJKA C  pa30ensiouumMucs

d
nepemenHnbvimMu — 3TO YPaBHEHUE BUJIa d_y =f(x)-g(»).
X

40.J/Iuneiinoe ougpghepenyuanvroe ypasrneHue IepBoro MopsaKa — ypaBHEHHE B
Y+ f(x)y+g(x)=0.
41.3a0aua Kowu — 3a1a4a HaXOX/JICHUsI YaCTHOTO pemieHus audpepeHimana.

42.9ucnosoit pad — 310 OECCKOHEUHAs IMOCIEI0BATCILHOCTh YUCEN, COCIMHEHHBIX
3HAKOM CJIOKEHUS.

43.Psi  Ha3BIBACTCS  CXOOAWUMCA, C€CIH CYIIECTBYET KOHEYHBIA TIpenes
MOCJIE0BATEILHOCTH €r0 YACTUYHBIX CYMM.

44.Cymma uucnoso2o psaoa — npenesn nociaeoBaTeIbHOCTH YaCTUUHBIX CYMM psifa.

. . . 1
45.I'apmonuyeckuil pao — psij, UMEIONINI OOLITUIA YJIeH BUIa — .
n

46.Ilpusnax /anamoepa: Tlycts s psaga D wu, € NOJNOKATEIbHBIMHM YJIEHAMH

n=1

cymecTByeT mpefen lim 2=+t = /. Torna, ecmu |<1,T0 psan cxomures, ecnu |>1, To

n—o0 u
n

psin pacxomutcs, ecian 1=1, To BOmpoc 0 CXOAMMOCTH HYXKHO HCCIIEIOBATh C
MMOMOILBIO IPYTUX NPU3HAKOB.

47 Ilpusnaxk Jleiibnuya — TPU3HAK CXOAMMOCTH 3HAKOUEPEAYIOUIEro psAa Io
a0COJIIOTHON BEJIMYMHE u, U IPeAeny limu, =0.
n—»0

48.Cmenennoii pAao — 3TO (GyHKUIHOHATBHBIN psn BUJIA
a,+a,(x—a)+a,(x—a)’ +..+a (x—a) +.., TOE a,d,q...,a,- JCUCTBUTEIbHBIC

qucia.
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49.Psao0 Maxknopena: f(x)= f(0)+f'(0)x+%x2 +...+L'(O)x” +...

n

50.Pao Teinopa: f(x) =f(xo)+f’(xo)(x—xo)+...+L('x°)(x—x0)” +...

n

Pa3nea 1. DiieMeHTBI aHATUTHYECKOH TreOMETPUH HA NPSIMOiA, IJIOCKOCTH U B

10.

11.
12.

TpeXMepHOM MPOCTPAHCTBE

JBe B3aumHO nepnenaukyisipasie ocu OX u OY, umeromue oOuiee Havaino O u
OJIMHAKOBYIO MAaCHITa0HYIO eIHHHUILY, OOpa3ylT HpAMOY20bHYI0 CUCHEM)
KOOpOunam Ha njaiocKoCcmu.

Bexmopom AB na3biBaeTcsl HanpaBJIeHHBINM oTpe3ok AB ¢ HadasioM B Touke A u
KOHIIOM B TOuke B.

I[Ba BCKTOpPA HA3BIBAIOTCA KO/UITUHEAPHbIMU, CCIIN OHU JIC)KAT Ha OJIHOM HpHMOﬁ 501051
Ha napajICIbHbIX IPAMBIX.

Ecnmn Havamo W KOHEH BEKTOpa HMMEKOT KOOpAMHATBI  A(x,,),), B(x,,y,), TO
—>

Koopounamul eekmopa AB=(x,—x;y,—,).

Ycnosue konnuneapnocmu 06yx éekmopog:

JIBa BEKTOpa KOJUIMHEAPHBI, €CJIM UX COOTBETCTBYIOIIAE KOOPIUHATHI

MIPONOPLIMOHAJILHEIL.

CKaJl}lprlM np0u38e0enuejw JABYX HCHYJICBBIX BEKTOPOB HA3BIBACTCs YHCJIO, paBHOC
IMPOU3BCACHUIO IJIMH 3TUX BECKTOPOB HAa KOCHUHYC yIJIa MCKIY HUMHU.

H:\/x2+y2.

N
Ecnu BexTop a = (x,y), TO O1uHa eekmopa |a

- -
Ecny n3BeCTHBI KOOPAUHATEI ABYX BEKTOPOB a = (x,,1,),b = (x,,,), TO UX CKAIAPHOE
- -
npouszeedenue paBHO (a,b) = x,x, +y.y,.

TpI/I BCKTOpPA HA3BIBAIOTCA KOMMIAHAPHbIMU, CCIIN OHU JICKAT B OJIHOM TJIOCKOCTH
HJIN B ITapPaJIJICIIbHBIX IINIOCKOCTSX.

Jluaum, onpenpensieMple B JEKapTOBOM CHUCTEME KOOPAWMHAT YPABHEHHUEM
Ax+By+C =0, Ha3bIBAIOTCS JIMHUAMU Nepeozo nopsaoka. (Jlunuelr mepBoro

NopsJIKa SIBJSIETCS TpsiMast.)

YpaBHEHHE IPSIMO C YIIIOBBIM KO3 duitmenToM K umeer Bu y = kx+b .

Yenosou koygppunyuenm K npsiMoit paBeH TaHTCHCY yrila HaKJIOHA 3TOM MPSIMOM K
ocu Ox.
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13.1lycTb nanbl ABe npsiMbIe [, : y =kx+b,L, : y =k,x+b, .
Ycnoeue napannenvnocmu npamvix: k, =k,.
Ycnosue nepnenouxynapnocmu npamvix: kk, =-1.

14. Anzeopauueckum ypaeneHuem 6mopoil cmeneHu HA3BIBACTCS ypaBHEHUE BHJIA
Ax,+Bxy+Cy* +Dx+Ey+F =0, rne A, B, C, D, E, F — nelicTBuTenbHbIE Yncaa U 10

KpaitHeit mepe ojiHo u3 uucen A, B, C ne pasHo 0.

15.JIuHuun, KOTOpHIE B CUCTEME JCKAPTOBBIX KOOPAMHAT OMPEACISIOTCS YpaBHEHUSIMU
BTOPOUl CTENEHU, HA3BIBAIOTCS JUHUAMU 6mOpo20 nopaoka. (IIpumepoM nuHUN
BTOPOTO MOPSIIKA SBJISIOTCA OKPYKHOCTB, SJUTHIIC, Mapadodia, rurnepooda.)

16. Kanonuueckoe ypagnenue oKpyxs#cHocmu ¢ ISHTPOM B TOUKe (x,,),) 1 paanycom R:

(x—x)’ +(y=y) =R*.

2 2

X
17.Kanonuueckoe ypasnenue 3nnunca: — + ;))_2 =1, re a— 00JIbIIast IOyOCh JILIMIICA,

a

b — Mazast mosryocs.
2 2
LoX Yy .

18.Kanonuueckoe ypasnenue cunepfonvl. — —— =1, TIe a — JCHCTBUTEIbHAS

b

N

TI0JIyOCh THUIIEPOOJIBI, b — MHUMAasI ITOJTyOCh.
19. Kanonuueckoe ypasnenue napabonwt. y° = 2px , rie p - mapameTp napadoJibL.

20.Tlon noeepxnocmvro MOHUMAIOT MHOKECTBO TOYEK MPOCTPAHCTBA, KOOPAUHATHI
KOTOpBIX (X, Y, Z) MEHSIOTCA IpHU MEpeXoie OT OJHOM TOUKM K JIpyroil, HO He
IIPOU3BOJIBHO, @ M0 ONPEIETICHHOMY MPaBUIy (3aKOHY). DTO MPABUIIO ONPEACIAETCS
HEKOTOPHIM YpaBHEHHE, HA3bIBAEMbIM YPABHEHHUEM MTOBEPXHOCTH.

21.Pa3nuyaioT MOBEPXHOCTH MEPBOro M BTOPOro MOPSIIKA.
[TpriMepoM TIOBEPXHOCTH IIEPBOrO MOPSIKA SBISCTCS IJIOCKOCTH, HMEOIIAS
obmiee ypaBHeHHE BHa Ax+ By +Cz+ D =0.
[TpuMepoM TOBEPXHOCTEH BTOPOTO MOPSIKA SBISIFOTCS JJUIUICOU, cdepa,
OJTHOTIOJIOCTHBIA M JIBYIOJOCTHBIM THUIIEPOOJION, TUIEPOOTUUSCKHIA MapaboIoun/,
KOHYC BTOPOTO MOPSIKA.

Paznea I11. JIuneiinas anreopa
1. Mampuuyeint pazmepa m x n  Ha3bpIBacTCS MNPSAMOYrojibHasg TaOIUIA YHUCE,

coaepkaias M CTpoK U N CTOJ'I6IIOB. T—Incna, COCTABJIAIOIINE MAaTPULy, HA3BIBAKOTCA
QJICMCHTAMH MAaTpPHIIbI.
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TJIE g, - 3IEMEHTBI MATPHLKI (I — HOMEP CTPOKH, | — HOMEp CTONOLA).

I[Be MaTpUulbl AunB OAHOT'O pa3MEpa HAa3bIBAIOTCA paéHbimMU, CCJIIM OHU COBIIAJAI0T
ITO3JIEMEHTHO.

Marpuna, cocrosiiiasi U3 OJHOM CTPOKH, HA3BIBACTCS Mampuueil (6eKmopom)-
CMpOKoIl, a U3 OJHOTO CTOJIONA — Mampuueil (6eKnopom)-cmoioyom.

Marpuiia Ha3bIBaeTCS K8AOPAMHOU N-20 NOPAOKA, €CITU YHCIIO CTPOK PABHO YHUCITY
CTOJIOLOB, T.€. M = .
Hanpumep, kBagpaTHasi MaTpuila TPETHETO MOPSIKA:

ay,a,,4,;
A= a,a,a,
333,053
DNeMeHTHI KBAAPATHOH MATPHIEl a,, Y KOTOPHIX HOMEpP CTPOKH PaBEH HOMEpY

cronba (I = ), Ha3bIBAIOTCS OUAZOHANbHBIMU W OOPA3YIOT 21A6HYI0 OUA2OHAb
matpuubl. (Hampumep, y KBaapaTHOW MAaTpHIBI TPETHEro IMOPSIKA TIJIABHYIO
JIMaroHaIb 00pa3yIoT JIE€MEHTBl a,,, a,,, di3.)

Ecnu Bce HequaroHaabHbIE 3JIEMEHTHI KBaApaTHOW MaTpUIlsl paBHbl 0, TO MaTpuiia
Ha3bIBACTCS JuazonanvHou. Hanpumep:

2 00
E=|0 3 0
0 0 4

Ecnm y nmaroHanbHOM MaTpuUIbl N-TO MOPSAKA BCE AUATOHAIBHBIC 3JIEMEHTHI PABHbI
1, To MaTpuI1Ia HA3bIBAECTCA COUHUYHOU Mampuyell n-20 nopsadxka v obo3Havaercs E.
Hanpumep, enuHnyHas MaTpuiia 3-ro nopsjaka MMeeT BHUI:

1 00
E=01 0
0 0 1

Tpancnonuposanue mampuybl — 510 TEPEXOA OT MaTpulbl A K Marpuie A’ , B
KOTOPOM CTPOKHU U CTOJIOIbI MOMEHSIIUCh MECTAMU C COXPAHEHHUEM TOPSIIKa.

Onpedenumenem mampuuyvl 6mopo20 nOPAOKA HA3BIBACTCA YHUCIO, KOTOPOE
BBIYHCIIAECTCS 110 hopMyIIe:
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and;,|
=414y, —apHa,,

A, :|A|:

ay0y,
10.0Onpedenumenem mampuybl mpemvezo NOpadKa HA3BIBAETCS YHCIO, KOTOPOE
BBIYHCIIAETCS 110 (hopMyJie (MMPABUIO TPEYTOJIbHUKA):
a,,a,,4,3
Ay = |A| = |0y Ayyls5| = Q1 1Ayy0ss + AyH0y305, + Ay3As,0y | — 305,05, — A1, 53 — Ay Ay305,

Q3,053,033

11.Munopom M ;OJIEMEHTA  d; KBAJIPaTHOM MaTpuibl A N-r0 MOPs/IKa Ha3bIBAETCS

ompenenutens wmarpuibl  (N-1)-ro  mopsaka, TOMYYEHHOW W3 MaTpumbl A
BBIUCPKUBAHUEM I-TOM CTPOKH U J-TO CTOJIOIIA.

12. Panzom matpuiibl A Ha3bIBa€TCsl HAMBBICIIHI TOPSAIOK OTJIMYHBIX OT HYJISI MUHOPOB
3TOM MATPULBI.

13. Anzeopauueckum oononnenuem Az-j dJeMeHTa  d; KBAJPaTHOM MaTpuibl N-ro

o i+,
MmopsAaKa Ha3bIBACTCA €I'0 MUHOP, B3ATbIU CO 3HAKOM (_ 1) .

— i+]
14.Teopema Jlannaca: OnpenenuTens KBaApaTHOM MAaTpPUIl DPAaBEH CyMMe

MPOM3BEJICHUI JJIEMEHTOB JIF0OOW CTpOoKM (CTONOIla) Ha WX anredpanmdecKue
JIOTIOTHEHHUSI.

15.KBagpartHast matpuua, y KOTOpPOH BCE €€ 3JIEMEHThI, PACHOJIOKEHHbIE HIXKE (WIH
BBIIIIE) TJIAaBHOW JMArOHAaJ, PaBHbI HYJIIO, HA3bIBACTCS MPEY20ibHO.

16.0npeoenumens mpeyzonvnoit mampuysl (M, OYCBUIHO, NHATOHAILHON) paBeH
MIPOU3BEACHUIO DJIEMEHTOB IJITABHOW JTUArOHAJIH.

-1 o o
17.Mampuya A~ uasbiBaeTcs 0Opammoii 10 OTHOLIEHUIO K KBAJPAaTHON MaTpHIe A,
€CIM TPU YMHOKEHUU OSTOM MaTpuilbl Ha JAHHYIO Kak CrpaBa, TaK M CIlieBa
MOJIy4aeTCsl eIMHUYHAS MaTpHIIA.

18.Heooxo0umoe u oocmamoumnoe yciogue cyuiecmeo8anus 00pamHuoi mampuyol.
oOpaTHasi MaTpuIla CyIIECTBYET (M OHAa €IMHCTBEHHA) TOTJa U TOJBKO TOT/a, KOTaa
OTIPEICIIUTEIb UCXOTHOW MATPHIILI OTJIUYECH OT HYJIS.

19. Cucmema m nuneiinvix ypasenenuii ¢ N nepemeHHbIMU UMEET BUJT:
a,x,+a,x,+..+a,x, =b,
ay X, +ayX, +...+a,,x, =b,,

a,x, +a,,x, +..+a,x, =b,

mn”"n

rne 4;,b; (i=1,2, ...,m,j=1, 2, ..., N) — IPOM3BOJIBLHEIC YNCIIA,

[j7
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a;; - K05 (GULUEHTHI IPH IIEPEMEHHBIX, b, - cBOGOHBIE HIICHBI YPaBHEHHUI.

20. Pewenuem cucmembvl JTUHEHHBLIX YPAGHEHUIl HA3BIBACTCS TaKas COBOKYMHOCTH N
qucell, IPU TMOJCTAHOBKE KOTOPBIX KaXI0€ YpaBHEHHME CHUCTEMBI oOpaliaercs B
BEPHOE PaBEHCTBO.

21.CuctemMa ypaBHEHUI Ha3bIBa€TCSl COBMECHMHOU, €CIU OHA MUMEET XOTs Obl OJHO
pellleHue, U Heco8MecHHoll, eCii OHa UMeeT 00Jiee OJTHOTO PEIICHUSI.

22.Croco0BbI pelIeHus] CUCTEM JTUHEWHBIX YPAaBHEHUM:
a) Memoo odopamnoin mampuyul.
CucreMa TMHEHHBIX YPAaBHEHUN MOKET OBITh 3amicaHa B MaTpudHou popme: AX=B,
rae A — marpuna Ko3(h(PUIMEHTOB NMpU MEPEMEHHBIX, WM MaTPHIA CUCTEMbI, X —
MaTpula-cToiler MepeMeHHbIX, B — Marpula-croyider CBOOOIHBIX YIJIEHOB.
Pemmennem cucreMsl OyeT Marpuna-croiaoen X=A41B.
0) Teopema Kpamepa:.
[Tycte A- onpemenuTeNlb MaTpuilbl CUCTEMbI A, a A, - ONPEIENUTENL MATPHLPL,
IOJy4aeMOM M3 MATPHIBI A 3aMEHOM |-ro CTOJI01a CTOJ0IOM CBOOOJHBIX YICHOB.
Torma, ecnu A He paBHO 0, TO cuUcTeMa HUMEET E€IMHCTBEHHOE pEUICHUE,
ompeaensemMoe mo Gpopmynam:

A
=—(=1,2,...,n).
X, == )

[Ipumeuanne: MeTo oOpaTHON MaTpHIbl U Ghopmyisl Kpamepa mpuMeHSIOTCS IS
CHUCTEM JIMHEHHBIX yYpaBHEHMM, B KOTOPBHIX KOJUYECTBO YPaBHEHUW PaBHO HYHCITY
MIEPEMCHHBIX.

B) Memoo I'aycca:

C moMOMIBbIO0 AIEMEHTAPHBIX MPe0oOpa30BaHNN CHCTEMa YPaBHCHHHA MPHUBOINTCS K
PaBHOCWJIBHOM CHCTEME CTYINEHYaTOro BHAA, M3 KOTOPOW IMOCJIEAOBATEIbHO,
HayuMHasg C TOCHeAHUX (MO0 HOMEpPY) MEePEMEHHBIX, HAXOATCS BCE OCTaJbHBIC
MIepEMCHHBIC.
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5. OHEHOYHBIE CPEACTBA JJIA TEKYIIEI'O KOHTPOJIA
YCHEBAEMOCTH, IPOMEXYTOYHOMN ATTECTAILIMH I1O
NUTOI'AM OCBOEHMS JUCHUIIVIMHBI (MOY JIS1)

OrieHKa KayecTBa OCBOCHHSI O0YyYarOIIUMHUCS 00pa3oBaTEIbHBIX MpOrpamMm
BKJIIOYAET B ceOsI MOPSAIO0K, IEPUOTUIHOCTD, CUCTEMY OIIEHOK U ()OPMBI IIPOBEACHUS
TEKYIIET0 KOHTPOJIS YCIIEBAEMOCTH U MPOMEKYTOYHOM aTTeCTallui 00y4YatoIIuXcsl.

HopmartuBHo-meToanueckoe oOecrieueHue TEKYILETO KOHTPOJIS
YCIIEBAEMOCTH U MPOMEXKYTOUHON aTTECTallud OOYYarOIIUXCsl OCYLIECTBIISIETCS B
COOTBETCTBHHM C ToJio)keHHEeM «OO0 OCyIIEeCTBICHUH TEKYIIEeT0 KOHTPOJISI
YCIIEBAEMOCTH U IPOMEKYTOYHOM aTTeCTalluU 00YYaIOUXCs.

OCHOBHBIMM ~ 3aJlayaMH TEKYIIErO0 KOHTPOJISI YCHEBAEMOCTHU SIBJISACTCS
CHUCTEMaTHYECKUI MOHHUTOPUHT 3a hopMUpoBaHHEM KOMITETCHIIUM,
npeaycMotrpeHHbix ®I'OC BO wu  OOII, mnoBblllIeHWE KayecTBa 3HAHUU
oOyyJarommxcsi, MpUOOPETEHUE M Pa3BUTHE HABBIKOB CAMOCTOSTEIBHOWU PadOTHI,
MOBBIIIIEHUE aKaJEMUYECKON aKTUBHOCTH O0yYarOIIUXCS.

Kpurepuu ouenku od0yyaromuxcst

Texymas arrectanusi (TCKyIIHH KOHTPOJIb) YPOBHS YCBOCHHS COACPKAHUS
JTUCHUIUIMHBL BO3MOXKHO IIPOBOJIMTH B XOJE BCEX BHIOB YUYCOHBIX 3aHATHH
METO/JIaMH YCTHOTO M TMHUCBMEHHOTrO orpoca (padoT), B Mpoilecce BHICTYIICHUMN
oOydJarommuxcss Ha TPAKTHUYCCKUX 3aHATHAX, 3allUuThl pedepaTroB, a TaKKe
MOCPEACTBOM TECTUPOBAHMUS.

KadecTBO NHMCBMEHHBIX pPaOOT OIEHWBAETCS UCXOAsl M3 TOro, UTO
oOyyaroruecs:

- BeiOpan W  uUCHONB30BaAIM  (GoOopMy U CTWIb  H3JIOKEHUS,
COOTBETCTBYIOIIHE LEJISIM U COAECPKAHUIO TUCIIUIUINHBIL,

- TPUMCHWIM CBS3aHHYIO ¢ TeMOH HHGOPMAIUIO, UCTOJB3Yysl MPU ITOM
MOHSATUMHBIA anmapar CrelyaincTa B JaHHOW 00J1acTH;

- TPEACTAaBWIM CTPYKTYPUPOBAHHBIN U TPAMOTHO HAIMUCAHHBIM TEKCT,
MMEIOIINUN CBSA3HOE COJIEPKAHUE.

TectoBble MaTepuabl OICHUBAIOTCS IO MPOLEHTHOMY COOTHOIICHUIO
MpaBUILHBIX BapraHTOB. KoInuecTBO MpaBUILHBIX OTBETOB B mpesaenax oT 90 o
100 % - «oTnmmuHOY; B TIpeaenax oT 75 mo 89 % - «xopoioy; B mpeaenax ot 50 g0
74 % - «ynoBieTBopuUTeNbHO»; MeHEe 50 % - «HEeYIOBICTBOPHUTEIHHO.

Cnauya 3ayera NMpOUCXOIUT B ycTHOUW (popme mo Ouneram. B xome 3auera
CTYACHT JOJDKEH MPOAEMOHCTPUPOBATh 3HAHUS U YMEHHUS T10 MPEIMETY Y4eOHOTO
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Kypca. KadecTBO OTBETOB CTyIEHTOB W BBINIOJHEHUE 3aJaHUN OLEHUBACTCS:
«3aYTEHOY, «3aYTEHO C OIICHKO» W/UIIN «HE 3aYTEHO», «HE 3aU4TEHO C OLICHKOI.

«32aYTEHO», «32YTEHO C OLEHKOW»:

- MIOJIHBIC, OCO3HAHHbIC 3HAHMS B paMKaxX Kypca JEKIHA U JOMOJTHUTEIHHON
JUTEPATyphl, JOTUIHOE U IPAMOTHOE U3JI0KEHHUE MaTepHaa.

«He 324YTEeHO0» «He 3aUYTeHO C OLEHKOI:

- JIOMYCKAIOTCS CYIIECTBEHHBIE OIIMOKN B 3HAHUU Kypca JICKIHA, TP OTBETE
BCKPBIBACTCSI OIIMOOYHOE IOHUMAaHNE OCHOBHBIX MOHATHH Kypca.

Cnauya 3k3aMeHa IPOMCXOAUT B YCTHOH opme 1o duneram.

KadyecTBO OTBETOB Ha HIK3aMEHE OIICHMBAIOTCS HAa «OTJIIMYHO», «XOPOLIO»,
«yIIOBJIIETBOPUTEIILHO» U «HEYIOBIECTBOPUTEIILHOY.

OneHka «OTJIMYHO» BbICTABISETCA 00yUaroeMycsl, eClIu:

- TaHBl MCYEPIIBIBAIONINE M OOOCHOBAaHHBIC OTBETHl HAa BCE IOCTABIICHHBIC
BOTIPOCHI, IPABUIILHO PEIICHBI MPAKTUIECKUE 3a/1a4H;

- OTBETHI OBUTH YETKUMHU U KPATKUMHU, OCHOBHBIE MBICIIH H3J1arajifch B CTPOTOM
JIOTUYECKOHN MOCIIEI0BATENbHOCTH;

- o0yyJarouics IPOJAEMOHCTPUPOBAI yMEHUE CaMOCTOSITEIILHO
aHaJIM3UpOBaTh (DAKTHI, COOBITHS, SBJIEHHUS, MPOLECChl B HMX B3aUMOCBSI3U U
JTUAIEKTUYECKOM Pa3BUTHHU.

OneHka «X0poII0» BbICTABISETCS 00yUYalOIeMyCsl, €CIIH:

- JaHbl TOJHBIE, JAOCTATOYHO OOOCHOBAHHBIE OTBETHI HA IOCTABJICHHBIC
BOTIPOCHI, IPABUIILHO PEIICHBI MPAKTUIECKUE 3a/TaHNUS;

- B OTBETax HE BCErja BBIJICISUIOCH INIABHOE, MPH PEIICHUU MPAKTUYECKUX
3a]1a4 HE BCEr/la UCIOIb30BAIMCH PAIllMOHATIbHBIE METOJUKU PACUETOB;

- OTBETHl B OCHOBHOM OBLIIM KPATKUMH, HO HE BCETJa YETKUMHU.

OneHka «y/10BJeTBOPUTEJbHO» BHICTABISETCS 00yUaroUIeMycsl, €CIIHU:

- JIaHbl B OCHOBHOM TPaBUIIbHBIC OTBETHI HA BCE TIOCTABICHHBIE BOMPOCHI, HO
0e3 JOKHOW TIiIyOMHbI M OOOCHOBaHMS, MPU PEUICHUH NPAKTUYECKUX 3a7ad
CTYACHT WCIIONB30BAI MPEKHUNA ONBIT W HE MPUMEHsUI HOBBIE METOAUKU
BBIMIOJIHEHUSI PACUYETOB, OJHAKO HAa YTOYHSIONIME BOMPOCHI JaHbl B LEJIOM
IPAaBUJIbHBIE OTBETHI;

- TP OTBETaX HE BBIJIEISUIOCH IJ1aBHOE;

- OTBETHbl OBUIM MHOTOCJIIOBHBIMH, HEYETKUMH U 0€3 JOJHKHOM JIOTHUYECKOM
H0CJIeI0BATEIbHOCTH;

- Ha OTHENbHBIC JOMOJHUTEILHBIC BOMPOCHI HE JaHbl TOJOXHUTEIbHbIC
OTBETHI.

OuneHka «Hey10BJEeTBOPHUTEIbHO» BBICTABISETCS 00ydYaroIIEMyCsl, €CITH He
BBITIOJIHEHBI TPEOOBAHUS, COOTBETCTBYIOIINE OLIEHKE «yIOBIETBOPUTEIHHO.
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OOyuaromuecs, MPOMYCTUBIINE CBBIME /(5% y4eOHOTO BpPEMEHH, HE
aTTECTYIOTCS TI0O UTOraM cemecTpa. Bompoc 00 aTrecTanuu Takux OOYyYaroIIMXCs
penraeTcss B MHIWBUyaIbHOM MOPSIKE.

5.1. Cnucok Bonpocos k 3auety (1 cemectp)

Pasgei |. OcHOBBI MATEMATHYECKOI'0 AHAJIN3A.

1. [Tonarue wmHoxkecTBa. Kakue ObiBatoT MHOxecTBa? I[lepeuncnure
OTepallfy, BHIMOJHSIEMbIEC Ha/l MHOXKECTBAMHU.

2. Cdhopmynupyiite ompeneieHue 4YUCIOBOTO MHOXECTBA. Y KaXHUTE
COOTHOUIEHHE MEXKJYy MHOXXECTBAMHM HATypajbHBIX, ILEJIbIX, palMOHAIbHBIX H
NEHCTBUTENBHBIX YUCEN.

3. Uro Takoe mnoamHoxecTBo? llpuBeaure mnpuMepsl MHOXECTB U
IIOJIMHOYKECTB.

4, Yro  HazpiBaeTcs  UHTEpBaJoM  (mpoMexyTtkom)?  Hanumure
0003HaYEHUE Pa3IUYHBIX HHTEPBAJIOB.

S. Chopmynupyiite onpeaenenne QyHKIuu. YTo Ha3bIBaeTcs 00JACTHIO
onpeesieHus (CyIecTBOBAaHUS) U 001aCThIO0 3HAYCHUM PYyHKIINU?

6. [lepeuncnure crocoObl 3amanus ¢yHkuud. Kakoit cmoco6 Hamnbosee
HarJISTHBINA?

7. Kakast ¢yHKiMs Ha3zbiBaeTCcs 4eTHOM M HedeTHou ¢yHkuuu. Kakas
(yHKUHS Ha3bIBAETCS IEPUOUYECKOM, OTPAHUYEHHON, MOHOTOHHOW?

8. SBHbIE U HesiBHBIE pyHKIUU. [IprBeanTe npumMepsl.

9. Urto Ha3pIBaeTCsA MOCIENOBATENbHOCTRIO? Kakue BUABI YHCIOBBIX
NOCJIEIOBATEIBHOCTEN BBl 3HAETE?

10. Kaxkue NIOCJIEOBATENBHOCTH Ha3bIBAOTCS MOHOTOHHBIMH,
CXOISIINMHUCS?

11. [aiite ompezneneHue Tmpezena MmociaeaoBarenbHocTH. l[lepeunciute
OCHOBHBIE TEOPEMBI O MPEAEIIax NOCIEI0BATEIbHOCTH.

12.  Cdopmynupyiite MOHATHS OECKOHEYHO Majol MOCIEI0BATEILHOCTH U
OECKOHEUYHO OOJIBIIION MTOCIEA0BATEILHOCTH. Y KAKHUTE CBA3b MEXKTy HUMH.

13. Cdopmynupyiite omnpeaeneHue mnpenena ¢GyHKIUM B TOYKE.
[lepeuncnrute OCHOBHBIC TEOPEMBI O TIpeaenax GyHKIIUU.

14.  Yro Takoe MpaBOCTOPOHHUI U JIEBOCTOPOHHUM Mpeeibl QyHKIUHA?

15.  Yro u3 cebs mpencTaBIsiOT 3aMeUaTeIbHbIC TTPEACITbI (PYHKITUN?

16.  Jlaiite ompeneneHue HENPEPHIBHOCTH (PYHKIIMU B TOYKE U Ha
UHTEpBAJeE.
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17.  Yto takoe Touka paspeiBa QyHKIMU? Kakue OBIBAIOT TOYKMU pa3pbiBa
byHKIH?

18. Cdopmynupyiite omnpeneiaeHue npou3BoAHON (yHkuu. YTo Takoe
nuddepentiupoBanme GyHKIIMN?

19. B ueM coCTOUT reOMEeTPUIECKHUI U PUINIECKUIT CMBICIIBI TPOU3BOTHON ?

20. Cdopmynupyiite npaBuia 1udpepeHupoBaHns CyMMbI, IPOU3BEACHUS
¥ YaCTHOTO JIBYX (DYHKIIUH.

21. Cdopmynupyiite npaBuiio AUPGEPEHIUPOBAHUS CIOKHONW (PYHKIIHH.
[TpuBeaute npumep.

22. Cdopmynupyite  mnpaBuna  auddepeHUUpoBaHUST  CTEIECHHOM,
JorapuMUUYECKON, TOKA3aTeNbHON, TPUTOHOMETPUYECKUX QYHKIUH.

23. JlaWiTe ompenencHUE TPOWU3BOIHON BTOPOTO TMOPSAKA U YKAKUTE €€
(bu3UYECKUil CMBICTT.

24. CdopmynupyiiTe AOCTATOYHBIA TNpU3HAK Bo3pacTaHus (yObIBaHMS)
(GyHKUIHU.

25. JlaiiTe onpejeneHre MakcuMyma (MUHUMYyMa) QyHKITUY.

26.  ChopmynupyiiTe HEOOXOIMMOE YCIOBUE CYIIIECTBOBAHUS IKCTPEMYyMa.

27. CdopmynupyiiTe JOCTaATOUHOE YCIOBUE CYLIECTBOBAHUS SKCTPEMYMa.

28.  CdopmynupyiitTe anropuT™M HaXOXKIECHUS SKCTpeMyMa (PYHKIIHH.

29. UYrto wHazmBaerca audpdepenmumanom ¢ynkmnun? Cdhopmynupyiite
OCHOBHBIE CBOMCTBa An(depeHnmana GyHKIUN.

30. Hanummre dhopMyy NpUOIUKEHHOTO BEIUNCICHHS 3HAUYCHUS (PYHKITHH
¢ momotbio quddepenimana.

31. [la#ite onpenenenue GyHKINU ABYX HE3aBUCUMBIX TIEPEMEHHBIX. UTO U3
cebs1 mpencTaBisieT 00JacTh omnpefesieHus s (yHKIUA JBYX TEePEMEHHBIX?
N306pa3nTe HA KOOPAUHATHOM MIIOCKOCTH.

32. B wueM 3akirodaercss TEOMETPHUECKHA CMBICT (PYHKIMH JIBYX
MIEPEMEHHBIX ?

33. JlaWite ompenmeneHWE YACTHOW MPOM3BOJHOW TIEPBOTO TMOPSIKA IS
GyHKIIMM JBYX MepeMeHHbIX. Hamummre BbIpaxkeHUs [UIsi BCEX YaCTHBIX
IPOU3BOJHBIX BTOPOTO MOPAIKA /ISl PYHKINUU ABYX EPEMEHHBIX.

34. Uto Takoe skcTpemyM (pyHKIMM AByX nepemeHHbIX? Chopmynupyiite
HEOOXOJMMbIE YCIIOBHS CYIIECTBOBAHUS SKCTpeMyMa (DYHKIIUMH IBYX NT€PEMEHHBIX.

35. Kakue TOUKkM Ha3bIBAIOTCS KPUTHYECKUMHU? YKaXKHUTE YCIOBHUS UX
HAXOXICHUS.

36. CdopmynupyiiTe HOCTATOYHBIE YCIOBHS SKCTpeMyMa (PYHKIMHU JABYX
NEPEMEHHBIX.
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Cnmcok BOnpocoB K 3a4ery (2 cemectp)

Pa3z[e.11 1. D1eMeHTHI aHAJIUTHYECKOI reoOMEeTpum Ha l'lpﬂMOﬁ, NJIOCKOCTH U B
TPEXMEPHOM MMPOCTPAHCTBE.

1. [loHATHE TOPSIMOYTOJBHOM CHUCTEMBI KOOPAMHAT HA IUIOCKOCTH U B
MIPOCTPAHCTBE.

2. PaccTostHue Mex 1y IByMsl TOUKaMH Ha TUIOCKOCTH U B IIPOCTPAHCTBE.

3. Jenenue oTpe3ka B JAaHHOM OTHOIIEHUHU.

4, [Tonsipnass cucrtemMa koopauHaT. CBs3b MEXAY MNPSIMOYTOJIbLHBIMU
JIEKapTOBBIMU KOOPAWHATAMHU U MOJISIPHBIMU KOOPIMHATAMM.

d. [Tonsitue BekTopa. [lnnnHa Bekropa. KoiummHeapHbie BEKTOpA.

6. JInHelHbIe onepalu HaJl BEKTOPAMU U UX CBOMCTBA.

7. CkansipHoe IpOU3BEICHUE IBYX BEKTOPOB U €r0 CBOICTBA.

8. [TonsiTue AEKapTOBOrO MPAMOYTOJILHOTO Oa3uca. PasznoxkeHue BeKTopa
no 0azucy. CBoiicTBa KOOpAMHAT BEKTOPA.

9. [loHATHE KOJUIMHEAPHBIX BEKTOPOB. YCIOBHE KOJUIMHEAPHOCTU [IBYX
BEKTOPOB.

10. TIIpoexumsi BeKTOpa Ha OCh W €€ CBOMCTBa. [Ipoekumu BeKTOpa Ha OCH
KOOPZVHAT.

11. TloHATMe KOMIUIaHapHBIX BEKTOPOB. BekTopHOEe mNpoU3BEACHHUE.
OCHOBHBIE CBOWMCTBA BEKTOPHOT'O IIPOU3BEICHHUS.

12. TloHsTHE CMENMIAHHOTO IIPOU3BEICHHS TPEX BEKTOPOB.

13. Jluaum mepBoro mopsiika. YpaBHEHHE TPSAMOH C  yIJIOBBIM
K03 PUIIIEHTOM.

14. VYpaBHeHue npsMOil, MPOXOAAIIEH uepe3 AaHHYIO TOYKY, C JAHHBIM
YTJI0BBIM KO3 (OULIUEHTOM.

15. VYpaBHeHue myuka OpsMbIX.

16. VYpaBHeHue mpsMoii, MPOXOAAIICH uepe3 2 TaHHbIE TOUKH.

17. VYpaBHeHue mpsiMoil B OTpe3Kax.

18.  VYrox mexmy IByMs IPSIMBIMHU.

19. VYcrnoBue napamienbHOCTH U NEPICHAUKYISIPHOCTH MPSMBbIX.

20. PaccrosHue OT TOYKH 10 MPSIMOM.

21. Jlunum BtOporo mnopsaka. OKpYKHOCTb W 3JUIMIC (OIpeneseHue,
ypaBHEHHE, IOCTPOEHUE).

22. T'unepOouna (ompeneneHue, ypaBHEHNUE, TOCTPOCHHE).

23. Ilapabomna (ompesenenue, ypaBHEHUE, TOCTPOCHHE).

24. IloHsATHEe TOBEPXHOCTH. YpaBHEHHE IIOBEPXHOCTH. YpaBHEHUE
IJIOCKOCTH, MPOXOJAIIEed dYepe3 JaHHYI0 TOUYKYy, NEPHEHAUKYJISIPHO JTaHHOMY
BEKTOPY.
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25. YacTtHble ciay4yaul TIOJIOKEHHUS IIJIOCKOCTH OTHOCHUTENBHO Ocei
KOOpAMHAT.

26. IlocTtpoeHue IIOCKOCTH B CUCTEME KOOPAMHAT.

27. BzaumHOE pacnoJIOKEHHE JIBYX IUIOCKOCTEH B IPOCTPAHCTBE. Y CIIOBUS
HAPAVIEIIBHOCTU U NIEPIEHANKYIIPHOCTH JIBYX INIOCKOCTEH. YTOJI MEXKITY IVIOCKOCTSIMH.

28.  Uto 13 cebds mpeCTaBIAIOT HOBEPXHOCTH BTOporo nopsiaka? [Ipuseaure
pUMEPHI TOBEPXHOCTEN BTOPOro NOPS/IKA M 3aITUIIUTE UX YPABHEHHUS.

Cnucok BONpoCoB K 3Kk3aMeny (3 cemectp)

Pasznea I11. JIluneiinas anredpa.

1. [lonatre maTpunel. Buasl maTpui.

2. Omnepannn Hax matpuriamu. CBOMCTBA ONIEPALIHA.

3. [Tonarue onpenenurensa. Onpenenurenu 1-ro, 2-ro, 3-ro NOpsAIKOB.

4. [TonsiTne MuHOpa Mjj 1 anreOpanvecKkoro JONOJHEHUS Ajj DIIEMEHTA aijj
MaTpUILbI N-T0 HOPSIKA.

S. Teopema Jlannaca.

6. CBoiicTBa ONIpEeAECIUTEICH.

7. [lonsiTue oOpaTHOW MaTpulbl. AJNTCOPUTM BBIYUCIEHUS OOpaTHOM
MaTpPHIIBL.

8. PaHr maTpuiibl. AITOPUTM BBIYMCIEHUS pAHTa MATPUILIBL.

9. CooTHoOLIEHUE AJI1 PAaHTOB MATPHULIBI.

10. JluneitHas koOMOWHAIMS CTPOK MaTpuilbl. JIMHEWHO 3aBUCUMBIE H
JIMHEWHO HE3aBHUCUMBIE CTPOKU MaTpulibl. Teopema 0 paHre MaTpUIbI.

11. Cucrema M JIHMHEWHOTO ypaBHEHHS ¢ N TepeMeHHbIMH. [loHsTHE
pelIeHUs CHUCTEMbl JIMHEWHBIX ypaBHEHUM, COBMECTHBIX, HECOBMECTHBIX,
OTPEICJICHHBIX U HEOTIPEACIICHHBIX CUCTEM YPaBHEHUMH.

12. Cucrema N JIMHEHHBIX ypaBHEHHWH ¢ N TiepeMeHHBIMA. MeTtox oOpaTHOU
MAaTpHUILIBL.

13. Cucrema N JIUHEWHBIX ypaBHEHUW C N mepemMeHHbIMH. Dopmyra
Kpamepa.

14.  Meron I'aycca. JlocrouncTBa Meroaa ["aycca.

15. Tlonstue nN-mepHoro BekTopa. JIMHEWHO 3aBUCHMBIE W JMHEUHO
HE3aBUCHUMBIE BEKTOPA.

16.  Pa3smepHOCTh M 6a3UC TUHEWHOTO IPOCTPAHCTRA.

17. TlomstTne KOMIUIGKCHOrO umcia. JIeWcTBUTENbHAS W MHHMAas 4acTh
KOMITIEKCHOTO uncia. M300pa3nte KOMITIEKCHOE YMCIIO B KOMIUIEKCHOM TUIOCKOCTH.
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18. Cdopmynupyitite apudmeTnueckre Omnepanu HaJ KOMIUICKCHBIMH
qyycIaMu B alreopandeckoi hopme.

19. Tpuronomerpuueckass (opma KoMIUIeKCHOro yucia. Omnepanuu Haj
KOMIUTEKCHBIMU YHCIIaMH, 3alIICAHHBIMHI B TPUTOHOMETPUIECKON (hopMme.

20. Tloka3zartenbHas (popma KOMILJIEKCHOTO YHUCIIA.

5.2. KoMILIEeKT TeCTOBbIX MATEPHAJIOB (B TeCTe MPeANoJaraercsi OMH
OTBeET)

1. ®opmyna npuOJIHKEHHOT0 BbIYMCJICHHUS OIPeNeJEéHHOI0 HMHTerpaJa,
COOTBETCTBYIOLIAasi PUCYHKY, HMeeT BHU/...

Y y2 Y3

/N

f(x)
Yo

BapuaHm bl omeema.

v

1)

_f f (x)dx = h(y, +M+ Vs
[ f09dx~h(y, +y, +Y,)
2)

[ f00dx~h(y, +y, +y,)
3)

[ £00dx~h(y, +y, + Y, +Ys)
4)

2. Ecn OCHOBHAS TMIIOTe3a HMMeeT BHA ' ° a=2

, TO KOHKYpHpYIOLIei
MOJKET ObITh THIIOTE3A...
Bapuaumuvr omeema:

1) H,:a>10
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2) H,:a>20
3) H,:a<20
4) H,:a>20

o o 3 2
3. JleficTBUTE/ILHBIA KOpeHb ypaBHenusi X +X +X—=1=0 ppumagnexur
HHTEpBATY....
Bapuanumuer omeema:

-
2)

3)

e

e _
4. Nano nuddepenunansuoe ypasmenne Y TV "X ppu YO=1 Torpa
nepBbIe TPH YIeHA Pa3jiosKeHHs ero pelieHNusl B CTeNeHHOoi psiji HMEIoT BHL. ..

Bapuanmuvr omeema:
XZ 3
1+ X+—+—
1) 2 6
2
-1+ x+X—
2) 2
2
1+x+ >

3)

-1+ X+—
6

4)

Y
y'==
5. Eciim y(x) — pemienue ypaBHeHMs X, yIOBJIeTBOpPSIOLIEe YCI0BUIO

YD =1 rorza Y3 pasno...
OtBeT

6. O6wee pemenne Auddepenunansuoro ypapuenns ¥ = X2 umeer Bu...

Bapuaﬁmbl omeema.

y=ix4+%x3+c

]_) 24
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y:ix“+lx3+&x2+czx+c3
2)7 24" 6 2
y:ix“+1x3+&x2+czx+c3
3) 7 24 3 2

4) y=x*+x*+Cx* +C,x+C,

7. O0muM pemieHMeM JHHEHHOro AU(P@EepPeHUNATBHOIO YPaBHEHUSA €
NOCTOAHHBIMU  KOI(PUIIMEHTAMH M XAPAKTEPUCTHYECKHUMH KOPHAMH

kp=k, =2, ky=1 SIBJISIETCS. ..

Bapuanmuvr omeema:

1) V= C,e™ +Ce*

2) y =C,sin 2x+C, cos 2x + C, sin x+ C, cos X
3) V= (C, +C,x)e** +C,e*

4) y = (C, +C,x)sin 2x + (C, + C,x)cos 2x + C, sin x+ C; cos X

D ax"

8. Pagmyc cXoqMMOCTH CTENEHHOIr0 psiia -0 paseH 10. Toraa unrepBaJ
CXOAMMOCTH MMeeT BU/...

Bapuanmvr omeema:

1) (-10;10)

2) (0; 10)

3) (-5;9)

4) (-10; 0)

9. Cpeau mepeunciieHHbIX TH(depeHIIHATBHBIX YPABHEHUIT YPaBHEHUSIMU
NEePBOro MOPSAIKA ABJIHAIOTCH:
Bapuanmer omeema:
2

2X d—Z + X dy +y=0
1) dx dx
2) x’y' +8y-x+5=0

y? Y +x=0
3) OX

2
xd—zl + xyﬂ +x° =y
4) dx dx

10. Eciin mocJjie10BaTeJbHOCTh ....., TO OHA......
Bapuanumer omeema:
1) cxoauThCs; OrpaHUYCHA
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2) MOHOTOHHA W OTPAaHWYCHA; CXOIUTHCS
3) orpaHuveHa; CXOIUThCS
4) MOHOTOHHA; CXOIAMTCS

11. YkaxuTte cxXoadAMecs YMcCja0BbIe pAabI:

BapuaHmbl omeema.
o 1

1) n:1n+5
= 1
2) nz=; n-+

1
+n
1

SN

NgE

IN
>

3

3) 1
>

4) n:]_n +Nn

12. Tpadux pynxuun f(xX) npu X € [0:27] U ero nepuoanyecKoe npoaosKeHmne
3aJlaHbl HA PUCYHKE.
f(x)

2 0
2T 45

Bapuanmer omeema:

a, <&
Rl Zcos nx
l) 2 n=1

0

a, :
—2+> b, sin nx
2) 2 n=1

a, <& :
2+ (a, cosnx+ b, sin nx)
3) 2 3

ibn sin nx
4) n=1



13. Ykasxure rpad)uk nepuogu4ecKoil QyHKIUM:

1)
;4
/ ,
0 X
2)
,
/-1 0 x=
3)

27

v
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14. YcraHoBUTe COOTBETCTBHE MeEXKIYy IMepUoAuYecKoil (QyHKIUed U
3HAYEHHEM eé mepuoaa

1. Y =Cosmx
y=1g %
2. 2
y =sin =
2
Bapuanmer omeema:
2
1) 3
2) 1
3) 7
4) 2
5) 4

15. TapmoHnnyeckue KoJe0aAHUS ¢ AMILIUTYIOH A, 4aCTOTOH ¥ M HAYAJIbLHOU
¢da3zoii Y onuCcHIBAIOTCS 3aKOHOM....
Bapuanmuvr omeema:
f(x) = _A
1) (X + @)
2) f (x) = Acos(ax + @)

3) f(X) = A(ox + @)?
4) f(X)=AJaox+¢@

16. /laHO KOMILJIEKCHOE YHCJIO0 z =1+\/§. YcTraHoBHUTE COOTBETCTBUE MEXKIY
onepamusaAMU HA/l JAHHBIM YHUCJIOM U Pe3y/JbTATAMHU UX BbINOJHEHHUS.
1.2-Z

z

Z

NI

_|_

> own
N N
NI

Bapuaﬁmbl omeema.

1) 2\/5
1 3

2)2 2
3) 2
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4 2 2
5)4

f(z)=12° z,=3+2i

17. 3navyenune pyHKuuu B TOYKe O PaBHO...

Bapuaﬂmm omeema.
1) 7+12i

2) 13+12i

3) 9+12i

4) 5+12i

18. Kommiekcuoe unciao 1+ moskno NpPeACTABUTH B BHJIE...
Bapuanmer omseema:

1) V2e'

\/E(cos3—ﬂ +1isin 3—”}

2) 4 4
3

3) Joe'

\/E[cosZ +isin Zj
4) 4 4

19. YcTaHOBHMTH COOTBETCTBHS MEK1Y CIUCKAMHU ABYX MHOKECTB, 3aJJaHHBIX
pPa3IMYHbIM 00pa3om:
1 fx:ix?—5x+6<0 |

2 {x:x2—5x+6=0}
3 {x:x2—5x+6<0}
4. {x:x2—5x+6>0}

Bapuanmer omeema:

1) [2:3]
2) (2:3)
3) i2)0(5)
4) (—0;2] U [310)
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20. Mepa MHOxecTBa, M300PaKEHHOT0 HA PUCYHKE,

y

A

o

0 3 X

v

paBHa....
BapuaHmbl omeema.
9
1) 4
9
2) 2
z
3) 4
3
4) 4

21. VYkaxute COOTBETCTBHE  MEKAY  33JaHHBIM  BEKTOPOM H
COOTBETCTBYIOIIUM €My HOPMHPOBAHHBIM BEKTOPOM

1.(1,0)

2.(1,1)

3.(3,4)

4.(1,2)

Bapuanmer omeema:
3
1) \5'5
1
2

2)

1
3) V2
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22. BeKTOpHOE IpOU3BeIeHHe BEKTOPOB & = (40:6) y b =(21 ) PABHO HY.IIO,
eCJIH. ..
Bapuanumul omeema:

1) a=2=4
2) a=2;,6=1/3
3) a=2,=1
4) a=2,=3

23. CX0oasilMMHUCS SIBJAIOTCS HeCOOCTBEHHbIE HHTETPAJIbL. ..

Bapuaﬂmbl omeema.
1

+wx_zdx
!
+Oox‘4 dx
5 1
+00 1
X 2dx
5 1

+wx’zdx
.

24. YcTaHOBHUTE COOTBETCTBHE MEXKTY (PYHKIIUSIMHM M UX MPOU3BOTHBIMHU
1. y — eSx
9. y=sin(5x+1)
3 y=arctg x’
Bapuanmer omeema:
1) cos(5x+1)
2) 5cos(bx+1)
3) 3x-e¥1
2X
4) 1+x’
5) 3e3x

—(v2 _ 93
2=(X"=2Y)" gpnsrores...

25. JIunussMu ypoBHs pyHKIMHU
Bapuanmuvl omeema:

1) npsimbie

2) mapaboJIbl

3) AJIUICH
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4) rurepOoIIbI

26. B nmnpocTpaHcTBe HMeeTCH OTPE30K, COEIUMHSIOIIMA [Be TOYKH C
adcuuccaMu pa3HbIX 3HaKOB. Toraa 3ToT 0Tpe30k 00513aTe/ILHO NMepeceKaeT. ..
Bapuanmer omeema:

1) mrockocts OYZ

2) miockocts OXY
3) mnockocth OXZ
4) ocw abcuucc
_oxP-1

y_
27. Jasi ApoOHO-pPANMOHAIBHON (YHKIIMU x> +2X ToYkaMH pa3pbiBa

ABJIAKOTCA...
Bapuanmbl omeema.
1) x=-2

2) x=1

3) x=0

4) x=-1

28. Cpeau npsiMbIX

l, : x+3y-5=0, |,:2x+6y—-3=0, I,:2x-6y-3=0, I,:-2x+6y—-5=0
napauieJbHbIMH ABJIAIOTCA ...

Bapuanmuvlr omeema:

1) Ly 1
2) s

3l
4) bl

2 2

X’y

29. Eciim ypaBHeHue rumep6oabl umeer Bug 9 16 | 1o jpamma eé
AefCTBUTEILHOU MOJIYyOCH PABHA...

Bapuanmer omseema:

1) 3

2) 9

3) 4

4) 16

30. TIloawc mNOJSAAPHON CHCTEeMbl KOOPAMHAT COBMENIEH C HAYajJoM
AeKAPTOBO CHCTEMbI KOOPAMHAT, a TMOJSAPHAsi OCb COBNAJAeT C
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MOJIOKUTEJbHOH mouayochlo abcumce. Torma touka (3; Yy), 3agaHHast B
AeKAPTOBOIl cHUcTeMe KOOPAMHAT, MMeeT NOJAPHLIA pagmyc £~ 5 npu Y,
PABHOM ...

Bapuanmuvr omeema:

1) £2

2) 2

3)8

4) 4

31. YcTaHoBUTE COOTBETCTBUE MEXKAY CUCTEMOM JIMHEHHBIX YPABHEHUH U eé
paclIMpeHHOW MAaTPHUIICH.

X +X, =3, = 2%, + Xy =3,

—X, +X;-4=0, 2X, + X, =0,

1. —3X, +X, =X, =0 2 —3X, +2X, =4

X + X, —3=0, 33X, + X, + X, =4,
X, +X; =4, X, +X; =0,

3. —3X + X, =Xy =2 4. -2X,+%X,-1=0

Bapuaﬂmbl omeema.

1 01 3 1 1 0 3
0 11 4 -11-40
1) -3 112 2) -31 -10
3 -11 4 -2 -3
1 0 10 0 0
3) -2 0 11 4) -3 4
1 1 0 3 1 -3 0
0 -1 1 4 0 4
5) -3 1 -10 6) -3 2
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6. MIEPEYEHb OCHOBHOMN " g[OHOJIHHTEJILHOFI YUYEBHOU
JUTEPATYPbBI, HEOBXOJIUMOM 1JI51 OCBOEHUSI JUCLHUTLINHBI
(MOLLYJIS)

6.2. OcHoBHas JTUTEpPaTypa

1. banauu K. B. Beicmas matematuka: yueonuk: [16+] / K. B. banaun, B. H.
bammeikoB, A. B. Pykocyes; mox obmi. pen. K. B. banmguna. — 3-e w3g., crep. —
Mocksa: ®JIMHTA, 2021. — 360 c.: tabdmn., rpad., cxem. — Pexxum moctyna: 1o
nommucke. — URL: https://biblioclub.ru/index.php?page=book&id=79497. -
bubmuorp. B kH. — ISBN 978-5-9765-0299-4. — TekcT: 2IeKTPOHHBII.

2. banmun K.B. Maremaruka: ydebHoe mnocoome / K.B. bammun, B.H.
bauusikoB, A.B. Pykocyes. - MockBa: FOuutu-/lana, 2015. - 543 c. - bubmuorp. B
kH. - ISBN  5-238-00980-1;  [Omekrponnbii  pecypc]. -  URL:
http://biblioclub.ru/index.php?page=book&id=114423.

6.2. lonoJiHUTe/ILHAS JINTEPATypPa

1. Kpatkuii kypc Bbiciieit matematuku: yueOnuk: [16+]/ K. B. bannun, @. K.
bannun, B. . Jxeddans u ap.; nox oou. pea. K. B. banauna. — 4-e uzn., crep. —
Mockasa: [lamkos u K°, 2020. — 512 c.: uin. — Pexxum nocryna: no nognucke. — URL:
https://biblioclub.ru/index.php?page=book&id=573171. — bubmuorp. B ku. — ISBN
978-5-394-03643-9. — TekcT: 2JIeKTPOHHBIH.

2. 'ynaii T. A. MaTtemaTuka aJjig CTYJ€HTOB SKOHOMUYECKUX HAIMpPaBIICHUN:
yuebHoe nocobue: [16+]/ T. A. T'ynaii, A. @. Jlonrononona, B. A. KykoBa. —
CraBpomnonb: CekBoiis, 2019. — 113 c.: un. — Pexxum mocTymna: 1o moanucke. —
URL: https://biblioclub.ru/index.php?page=book&i1d=614463 (nata obpaiieHus:
28.09.2021). — TeKCT: 3JEKTPOHHBIH.

3. Maremaruka: npakTukyM: [16+] / MUHHUCTEPCTBO HAYKH M BBICIIIETO
oOpazoBanust Poccuiickoit  ®enepannn, CeBepo-KaBkasckuii —¢eaepanbHbIii
yHuBepcuteT. — CtaBpononib: CeBepo-KaBkazckuii denepanbHblii YHHUBEPCUTET
(CK®Y), 2018. — Y. Yactp 2. — 284 c.: un. — Pexxum noctyna: o noanucke. — URL:
https://biblioclub.ru/index.php?page=book&i1d=563149 (mara oOpailieHus:
28.09.2021). — bubnumorp. B kKH. — TEKCT: 2JIEKTPOHHBIN.

4. Kykosckas T. B. Beiciias MaremaTuka B mpumepax U 3agadax: yueOHOE
anexkTpoHHoe u3ganue: B 2 dactiax / T. B. XKykosckas, E. A. Monokanosa, A. N.
VYpycoB; TamOOBCKMiII rOCyapCTBEHHBIN TEXHMYECKH yHUBEpcUTET. — TaMOOB:
TamOoBckumii rocyaapcTBeHHblN Texunueckuid yausepeutet (TI'TY), 2018. — Y. 2. —
161 «c.: Tabm, rtpad. — Pexum goctyma: mno mnomamucke. — URL:
https://biblioclub.ru/index.php?page=book&id=570339 (mara oOpareHus:
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28.09.2021). — bubmuorp. B xH. — ISBN 978-5-8265-1709-3. - ISBN 978-5-8265-
1885-4 (4. 2). — TeKCT: ANEKTPOHHBIH.

5. Koo A. I'. Kypc nekuuit mo marematuke: yueOHoe mocooue: [16+]/ A. T.
Knoso, U. A. JIsnynosa; FOxubii denepanbubiii yauepcuteT. — PoctoB-Ha-JloHy;
Taranapor: FOxub1it Gpenepanpubiii yauepcutet, 2020. — 199 c.: uin., rpad. — Pexxum
JIOCTyIIA: o MTOJITHACKE. — URL:
https://biblioclub.ru/index.php?page=book&id=612217. — bubmuorp. B k. — ISBN
978-5-9275-3503-3. — TeKcCT: 37eKTPOHHBIH.

6. Kpartkuii kypc Beiciieit matematuku: yaeonuk: [16+]/ K. B. banaun, ©. K.
bannun, B. U. Jxeddans u ap.; nox oomr. pea. K. B. banauna. — 4-e uzm., crep. —
Mockaa: Hamkos u K°, 2020. — 512 c.: wi. — Pexxum noctyna: o nmoanucke. — URL:
https://biblioclub.ru/index.php?page=book&id=573171.— bubauorp. B xu. — ISBN
978-5-394-03643-9. — TekcT : 3JeKTPOHHBIH.

/. lankun A. C. 3agaun ¢ pelIeHUSAMH MO BBICIIEH MaTeMaTHUKE, TEOPUHU
BEPOSITHOCTEH, MaTeMaTHYECKON CTaTUCTHKE, MaTeMaTHIECKOMY
nporpaMMmupoBaHuto: yueoHoe nocooue / A. C. llankun, B. A. llankun. — 9-e 3.,
crep. — Mocksa: JlamkoB u K°, 2020. — 432 c.: wi. — (YueOHble W3IaHUS IS
OakaaBpoB). — Pexum JIOCTyTA: o MOJIITUCKE. — URL:
https://biblioclub.ru/index.php?page=book&id=573151. — bu6mmorp. c. 428. — ISBN
978-5-394-03710-8. — TekcT: 2MEKTPOHHBIA.

bubnmuoTeunbi poHn (unuana AkageMuu yKOMIUIEKTOBAaH MEYATHOM WU
AJIIEKTPOHHON OCHOBHOM Y4YEOHOW JUTEpaTypo MO MUCHUILIMHAM 0a30BOM YacTH
BCEX LUKJIOB, U3JaHHBIMU 32 MIOCIEIHUE S5 JIET.

@DoHJT TOMOJHUTEIBLHON JHUTEpaTypbl BKIIOYaeT B ce0i oduimaibHbIe
CIIPaBOYHO-OUOIMOTpadyecKue U MEepUoANYECKUE U3JIaHUS B pacueTe HE MEHee
olHOTO 3K3eMiusipa Ha Kaxnable 100 oOywarommxcsa. Kaxnomy oOydarouiemycs
oOecrieyeH JOCTYI K KOMIUIEKTaM OMOIMOTeYHOTO POH 1a M IEPUOINYECKOE U3TaHHE
u3 caeayromiero nepeuns: Konupaidt; wipo magazine; bubnuorekoBeaeHue; bupxka
uHTewekTyansHoit cooctBeHHocTu (BUC); bromnerens MunHHCTEpCTBa IOCTHIINH
Pocculickon ®enepannn; BecTHUK rpa)xxaaHCKOro Ipasa; ['ocynapcTBo U IpaBo;
WunoBaimu; MHTemiekTyanbHas COOCTBEHHOCTh. ABTOPCKOE IPaBO U CMEXKHBIC
npaBa; WHremiekryanbHas COOCTBEHHOCTb. IIpoMbliieHHass COOCTBEHHOCTD;
MexayHaponHoe myOiMyHOe W 4acTHOoe TmpaBo; OOIIECTBO:  COLMONOTHS,
MICUXOJIOTUSA, Tefgaroruka; llaTteHTHBIM TIOBEepeHHBbINW; llaTeHThl W JUILEH3UU.
HNHTemnekTyanbHple  IIpaBa; YTOJOBHOE IIpaBO; YIIPAaBJICHUE NPOEKTaAMU W
nporpaMmMmamu; Xo3sICTBO MpaBo; IKOHOMHUYECKas! TOJIUTHKA.


https://biblioclub.ru/index.php?page=book&id=612217
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7. MEPEYEHb UH®OPMAIIMOHHBIX TEXHOJIOTHIA,
IMPOTPAMMHOT'O OBECIEYEHWS], HTHOOPMALIMOHHO-
CIIPABOYHBIX CUCTEM M PECYPCOB CETU «MHTEPHET»,
HEOBXOJIUMBIX J1J151 OCBOEHUS JUCLHMIITUHBI (MOIYJIST)

B npouecce peanuzanumu 00pa3oBaTENbHOW MporpaMMbl B uuimale
NPUMEHSIOTCSI COBPEMEHHBbIE MHTEPAKTHBHBIE M MYJbTUMEIUWHBIE CpEACTBa
oOy4eHus (KOMITBIOTEPHI, MyJIbTUMEANA-TIPOSKTOPHI, HHTEPAKTHUBHBIC JOCKH U Jp.),
TEMaTUYECKHE CTCHIbl W IUIAaKaThl, a TakKXXe DJJICKTPOHHBbIC WHOOPMAIIMOHHBIC
00pa3oBaTeIbHbIE PECYPCHI.

Ha ocHoBe ammapaTHO-IpOrpaMMHOTO KOMIUIEKCAa (YHKIIMOHUPYET U
MOCTOSIHHO COBEPIIECHCTBYETCS MOPTAJI SJIEKTPOHHOTO O0YYEHUSI U AUCTAHIIMOHHBIX
oOpazoBarenbHbIX TexHoJoru (30uJ0T).

OnexkTpoHHas ”HGOPMAIIMOHHO-00pa3oBaTeNibHas cpeia 00eCeunBaeT:

7.1. JIoCcTyI K 3JIEKTPOHHON OMOIMOTEYHOM CUCTEME:

- DNeKTpoHHO-O0ubIMoTeuHbI pecypc http://biblioclub.ru/ (Jorosop Ne2022-
079 06 okazanuu uHbopMaMoHHbIX yeiayr oT 15.06.2022 ¢ OO0 «/lupexT-Menuay)

- OBC «Aibykc http://ibooks.ru (Jorosop Ne2022-070 Ha okazaHue yCayT MO
npenoctaBienuto gocryna k ObC «AiOykce/ibooks.ru» ot 15.06.2022 ¢ OOO
«AMOYKC»)

7.2. Joctym K DSIEKTpOHHBIM 0Opa3oBaTelbHBIM pecypcam U (WJIH)
npodecCUOHANIBHBIM 0a3aM JaHHBIX (Moa00pKaM MUHGOPMAIMOHHBIX PECYpPCOB IO
TeMaTUKaM) B COOTBETCTBHUU C COJIEpKaHUEM pean3yeMoil 00pa3oBaTelbHON
IPOTPAMMBI:

- COOCTBEHHBIC 3JIEKTPOHHBIC 00pa30BaTeNbHBIC W WHGOOPMAIIMOHHBIE

PECYPCHI:
1. CepBuc nucradimonHoro ooyuenus https://sdo.sofadoma.ru;

2. CepBuc onuMIIMaTHOTO TecTpoBaHud https://olimpiada.rgiis.ru/

3. CepBuc nonoHUTENBHOTO 00pa3oBanus https://dop.rgiis.ru/

4. lucceprarmonnsie coBetbl PITAUC https://dis.rgiis.ru/

5. Hentp HayuHoil u skcnieptHoi ananutuku PITANC https://expert.rgiis.ru/

6. CeTeBoli Hay4uHbIH xypHai «IP: Teopus u nmpaktukay» https://iptp.rgiis.ru

7. JlMcTaHIMOHHO-00pa30BaTENbHBIN KaMILyC JNOIIOIHUTEIIBHOTO
npodeccuonansaoro obpazoBanus PITAVC https://online.rgiis.ru/

8. Kopnopatusnsriit moptan s corpynaukoB PITAUC https://team.rgiis.ru

9. Cepsep Buneokondpepenuuii PI'”AUC https://video.rgiis.ru

- CTOPOHHHME IJIEKTPOHHBIE 00pa30oBaTeNbHbIC U HHGOPMAIIMOHHBIE PECYPCHI:

1. DnexTponHO-6MbOMMOTEUHBIN pecypce http://biblioclub.ru/;
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2. OBC «AiicOykc/http://ibooks.ruy;

3. CnpaBouHo-nipaBoBble cucteMsbl ['apanTt, Koncynsrantlntoc;

4. MUHHUCTEPCTBO HayKH M BbIcIIero oopazoBanus Poccuiickori deneparuu
https://minobrnauki.gov.ru/;

5. MunucrepcTBo npocsenieHust Poccutickoit @eaepanuu https://edu.gov.ru/;

6. ®DenepanbHas cioyxk0a 1Mo Ham3opy B chepe oOpa3oBaHWs W HAYKH
http://obrnadzor.gov.ru/;

7. Poccuiickas akagemust HayK http://www.ras.ru/;

8. ®enepanbHbIi mopran «Poccuiickoe oOpazoBanue» http://www.edu.ru/;

9. «EmuHoe oOKkHO JocTynma K  oOpa3oBaTelbHBIM  pecypcam»
http://window.edu.ru/;

10. ®enepanpHblii LEHTP WH(GOPMAIIMOHHO-00PA30BaTENIbHBIX PECYPCOB
http://fcior.edu.ru/;

11. Poccwiickas rocynapcTBeHHas oubiamnoteka https:// www.rsl.ru/.

7.3. BzaumopneicTBHEe NEAArOrMu4ecKMX pabOTHUKOB C OOYyYarOIIMMUCS
(IuyHble KAOWMHETH OOy4YaIOIIMXCA U TpenojaBaTesie) B DIEKTPOHHOM
UH(pOpPMaIMOHHO-00pa3oBaTeabHol cpene: https://sdo.sofadoma.ru (CIO Moodle);
JOCTYN K 3JIEKTPOHHOMY PAaclUCaHUIO; (OPMUPOBAHUE JIEKTPOHHOTO MOPTHOIHO
oOy4Jaromnierocs; JAOCTyN K y4eOHBIM IJIaHaMm, paboyuM MporpaMMamM JAUCIUILIUH
(MopyIeit), mporpaMMam MpaKkTHK.
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8. MATEPUAJILHO-TEXHUYECKAS BA3A, HEOBXOIUMAS JIISI
OCYUIIECTBJEHHUS OBPA3OBATEJBLHOTO MTPOIIECCA 11O
JTUCLHUIIJIMHE (MOYJIIO)

Jlns BeneHust 00Opa3oBATENbHOW AESATEILHOCTA IO JIAHHOW JHUCIUILIMHE
bunmman AxkaneMun pacmoJiaraet MAaTEPUATBbHO-TEXHUYECKON 6a3oii,
o0ecCIieuynBaONIIeH MPOBEACHNUE BCEX BUIOB yUEOHBIX W TMPAKTUYECKHUX 3aHITHH,
MPEAYCMOTPEHHBIX YYEOHBIM IIJIJAHOM, W COOTBETCTBYIOIIEH JCHCTBYIOIINM
CaHUTAPHBIM U IPOTUBOIIOKAPHBIM MTPaBUIIAM U HOPMaM.

JUist opraHu3alMM W BEACHHS Yy4eOHOro mporecca Quinan AkxajgeMuu
pacrojaraeT 3/laHueM oOmiel rmiomaasio 1682,0 kB.M, B TOM YHCIIEe ydeOHas
mwiomaab cocrasiser 578,0 kB.M., yuyeOHO-BcroMoraTtenbHas — 392,0. Ilnomans
MYHKTOB 001ecTBeHHOTO MuTaHus — 93,0 KB.M.

3aHATHS TIPOBOAATCS B ayAUTOPUSIX JJIsI IPOBEACHUS 3aHITUN JIEKITMOHHOTO
TUMA, 3aHATHUM CEMUHAPCKOTO THUIA, KYpCOBOTO MPOEKTUPOBAHUS (BBIOJHEHUS
KYpPCOBBIX pabOT), TPYNMNOBBIX W WHJIWBUIYAIbHBIX KOHCYJBTAIMM, TEKYIIETO
KOHTPOJSI M MPOMEKYTOUHOM aTTecTalud, a TakKe€ B IOMEIICHUAX s
caMOCTOATEeNbHON  paboTel.  Mmerorcss  momemieHust Jjis  XpaHEHUS WU
npoPUIAKTHYECKOTO 00CTYKUBaHUS Y4EOHOTO 000pYy10BaHUS.

Jlns  mpoBeAeHUs 3aHATUM  JIEKIIMOHHOTO THIA UMEIOTCA  Halopbl
JIEMOHCTPAIHOHHOTO o0opy1oBaHUs u y4eOHO-HAaTJISATHBIX nocoouit,
o0ecrieunBaOIIMEe TEeMaTUYECKUE WIITIOCTPAIIMM, COOTBETCTBYIOIIUE MPUMEPHBIM
mporpaMmaM JUCIHUIUIHH (MOJyJieii), pabouyuM ydeOHBIM MporpaMMaM JUCIUTUIINH
(Momyneit).

[Tomemenust mie  CaMOCTOSITENIbHONM pa0OThl  OOYYArONIMXCS OCHAICHBI
KOMITBIOTEPHOW TEXHMKOW C BO3MOXXHOCTBIO INMOJKIIOUCHUS K ceTu «HTEepHET» U
obOecrieueHueM JI0CTyIa B AJIEKTPOHHYIO HH(POPMAIIMOHHO-00pa30BaTEIbHYIO CpEIy
OpraHu3alIluu.
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9.  OCOBEHHOCTHU OBYYEHMUS JINI C OTPAHUYEHHBIMHA
BO3MOXHOCTAMMU 310POBbSA

Opranmzarusi 00pa3oBaTeNBLHOTO TIpoliecca JUIsl JIMI C OTPaHUYCHHBIMH
BO3MOKHOCTSIMH  37I0POBBSI  OCYIIECTBJISIETCSI B COOTBETCTBHM C TPUKA30M
Munob6puayku Poccum ot 9 umionst 2016 r. Ne 694 «O BHeceHMM W3MEHEHUU B
aJIMUHUCTPATUBHBIC PETJIAMEHTHI TIPEIOCTABICHUS TOCYIaPCTBEHHBIX YCIYT B YaCTH
oOecrieyeHus: yCJIOBHM JOCTYMHOCTH TOCYIAapCTBEHHBIX YCIYr [JIsi WHBAJIUIOBY,
«MeToau4ecKuMU peKOMEHIAIMSIMU 110 OPTaHU3aIlMu 00pa30BaTEIBHOTO Mpoliecca
JUIST WHBAIMIOB MW JIMIl C OTFPAaHUYCHHBIMH BO3MOXKHOCTSIMU 3JI0POBbSI B
o0pa30oBaTeNbHBIX OPTaHHW3aAllMAX BBICIIETO OO0pa3oBaHUs, B TOM  YHCIE
OCHAIIEHHOCTH 00pa30BaTeIbHOIO Ipoleccay MUHHCTEPCTBA 00pa30BaHUS U HAYKH
P® ot 08.04.2014 1. No AK-44/058H.

Owman AkaaeMUH TPEIOCTaBISECT WHBATUIAM W JIUIAM C OTPaHUYCHHBIMU
BO3MOKHOCTSIMU 3JI0POBbsl (110 WX 3asBIICHUIO) BO3MOXXHOCTb OOYYEHHUS TIO
o0Opa3oBaTeIbHBIM mporpamMmanm, YUUTHIBAIOIICH OCOOEHHOCTH ux
NCUXO(PU3NYECKOTO  Pa3BUTHUS, HWHIUBUAYAIbHBIX BO3MOXKHOCTEM W  TIpH
HEOOXOJMMOCTH, OOECIEUYMBAIONIEH KOPPEKLIUIO HApYIIEHUW pa3BUTUS |
COIMAJIBHYIO aJanTaIlii0 YKa3aHHBIX JHIL. J[7151 MHBATUIO0B U JIUI] C OTPaHUICHHBIMU
BO3MOYKHOCTSIMH 3/I0POBBS YCTaHABIUBACTCS OCOOBIN MOPSAIOK OCBOCHUS TUCITUTIINH
(Momyneit).

[Tonbop wu pa3paboTka y4YeOHBIX MaTepUaIOB i OOyYArOIIMXCS C
OTPaHUYCHHBIMA BO3MOXKHOCTSIMUA ~ 3JIOPOBbSl TPOM3BOJUTCA C YyYE€TOM UX
WHIUBUTyaJIbHBIX OCOOCHHOCTEH.

[IpexycMoTpeHa BO3MOKHOCTh OOYYEHHS TI0 MHIUBUIYAIbHOMY TpaduKy.
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