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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 MaTeMaTHdecKkoe 00pa3oBaHUE CIICIYET pacCMaTpUBaTh KaK BaKHEHIITYIO
COCTABJISIIONIYIO (PyH/TaMEHTAILHON TIOJITOTOBKHU OakasiaBpa.

ean TUCHUNIAHBI:

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

- pa3BUTHE HABBIKOB HCIOJIb30BAHUS MaTEMaTUYECKUX 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 OakajaBpa JOJDKHO OCHOBBIBAThCS Ha
(byHIaMEHTAIBHBIX MTOHATHIX MaTEMaTHKH.

dOyHAAMEHTAILHOCTh MAaTeMaTUYSCKOM IIOATOTOBKH BKIIFOYaeT B ceOs
JIOCTATOYHYIO OOIITHOCTh MaTEMaTUYECKUX MOHATHH U KOHCTPYKIIMM, 0OecrieyrnBaeT
IIUPOKUN CIIEKTP WX MPUMEHHMOCTH, TOYHOCTH (hOPMYIHPOBOK MATEMATHUYCCKUX
CBOMCTB M3y4aeMbIX OOBEKTOB, JOTUUECKYH) CTPOTOCTh H3JIOKEHHS MAaTEeMaTHKH,
ONUPAIOLIYIOCS HA COBPEMEHHBIA MATEMATUYECKUH S3BIK.

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

- ¢hopMUpOBaHHE 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

JucuunnuHa  u3yyaercs 1O  HampaBieHutro  noarotoBku — 27.03.05
«HHOBaTHKa» B 00s3aTEILHON YaCTH YYEOHOTO IJIaHA U PEAIU3YETCs Ha MIEPBOM U



BTOpOM Toxy oOyuenus (1, 2, 3 ceMecTpsl — OUHast ¥ OYHO-3a09HAsT; 2, 3, 4 — 3a04Has
dbopma oOyueHus).

Pa3BuTtne MaTemMaTHMueCKON KyJIbTYpbl OOydarolmuxcs AOHKHO BKIIOYATH B
ce0s sICHOE MOHMMaHHe HEOOXOAMMOCTH MaTEMATHUECKON COCTABIISAONIEH B O0IIeH
NOJATOTOBKE, BBIPAOOTKY NPEACTABICHHUS O POJM MU MECT€ MaTeMaTHUKd B
COBPEMEHHOW LMBWIN3ALMA U MHUPOBOM KYJBTYPE, YMEHHUE JIOTUYECKU MBICIUTD,
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 HCIOJIB30BaHbl IIPU TOCIEAYIOIMIEM H3YyYEHUU TaKWX JUCLMIUIMH Kak
«OKOHOMHKa», «Teopus MEHEMKMEHTa, « TeopHst BEpOATHOCTH U MaTeMaTUIECKAast
CTaTHUCTUKA», « DKOHOMHUYECKAsE CTATUCTUKA», «YUET, aHaIu3, ayauT» u aAp. bazoii
U1l U3Y4YEHUs JAHHOM NHWCUUIUIMHBI SBJSIOTCS 3HAHWS, HABBIKM W YMEHWUS,
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 QUCIATLIINHEL
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 OCBOEHUS
JUCHUILIAHBI (MOIY.JIST)

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

dopMupyembie KOMIETECHIIUHU (MIIM UX YaCTH)
HaunmeHnoBaHue TEMBbI — o D v <

2 o = = 7

» > S S 5
Tema 1. DneMeHTH TEOPUH MHOKECTB.
Tewma 2. [Tonsitue QyHkumm. + +
Tewma 3. [Ipenenbl 4uncii0BOM MOCIIEI0BATENBHOCTH N . . N N
1 QYHKITUU
Tema 4. IIpousBogHast pyHKIHH. + + + + +
Tema 5. @yHKIIMM HECKOJIBKUX IEPEMEHHBIX. + + + + +
Tema 6. Heonpenenenusiit uHTErpas. + + + + +
Tewma 7. OnpeneneHHblil UHTETpal. + + + + +
Tema 8. Jlnuddepennmansupie ypaBHEHUSI. + + + + +
Tema 9. UncnoBbie U GyHKIIMOHATIBHBIC PSJIBI. + + + + +
Tema 10. Cucremsl koopauHat. [Ipocreiiniue
3a/1a4d aHAJTUTUYECKON TreOMEeTpHH. + + + + +
Tema 11. BexTopnas anre6pa. + + + + +
Tewma 12. JIuHNM Ha IUIOCKOCTH. + + + + +
Tewma 13. [ToBepXHOCTH U JTMHUHU B IPOCTPAHCTBE. + + + + +
Tema 14. OcHOBHBIE CBEJICHUS O MaTpHIlaX. + + + + +
Tema 15. Onpenenurenu. + + + + +
Tema 16. Cuctembl BEKTOPOB, PAHT MATPUIIBI. + + + + "
Tema 17. CucremMpl TMHENHBIX YPABHEHUH. + + + + +

3.2. Coaep:xkanue pa3aesioB JUCHUINIHUHBI (MOXYJIA) U KOHTPOJbHbIE
BOINPOCHI IS CAMOCTOATEIHLHOM PadoThI (CAMOKOHTPOJIs)
00y4arommXxcs.

Pazjnes |. OcHOBBI MATEMATHYECKOT0 AHAJIN3A.

Tema 1. Dy1eMeHTbI TEOPUH MHOKECTB.

[Tonarue muoxkectBa. Onepanuu HaJ MHOXXECTBaMHU. AOCOTIOTHAS BEJIMYMHA
JNEUCTBUTENBHOTO unciia. OKpeCTHOCTh TOUKH.



KOHI’I’ZpOJZbele 60Nnpocosl.

1. Yro Takoe uncnoBoe MHOKecTBO? Kakue ObIBatOT MHOKECTBA?

2. YKa@XHUTE COOTHOIICHHE MEXIYy MHOXECTBAMU HATypaJlbHbBIX, LEJbIX,
PALMOHAIIBHBIX U JEHCTBUTEIBHBIX YUCE.

3. Kakoe = MHOXecTBO Ha3bIBA€TCA  pACIIMPEHHbIM  MHOKECTBOM
JNEHUCTBUTEIBHBIX YUCEIN?

4. Yto Takoe noamMHoxkecTtBO? [IpuBeauTe npuMepbl NOAMHOKECTB.

5. [aiite ompenenenue BenuuuHbl. [IpuBenuTe npuUMephl MOCTOSHHBIX U
MEePEMEHHBIX BETTUYHH.

6. [lepeuncnure onepaiyu, BHIIOIHIEMbIE HaJl MHOKECTBAMHU.

/. Yto Ha3pIBaeTCs MHTEpBaJIOM (mpoMexyTkom)? Hanummre oOo3HaueHue
pPa3IUYHBIX UHTEPBAJIOB.

8. [lafiTe moHsATHE aOCONMIOTHON BENMYMHBI (MJIM MOMYJSI) MEHCTBUTEIHLHOTO
yucna. Chopmynupyiite cBoMcTBa aOCOMIOTHON BETUYMHBI.

9. Yto Ha3bIBAETCS OKPECTHOCTHIO TOUKH?

Tema 2. IlonsaTue pyHKkuum.

@OyHKIMOHANIbHAS 3aBUCUMOCTh. CBolcTBa (QyHKUMU. ['paukn OCHOBHBIX
aneMeHTapHbIX QyHKIuH. [[pumeHenre pyHKIu B SKOHOMUKE.

Koumponvuwie 6onpocwi:

1. Jatite onpenencHue QyHKITUU.

2. Urto 3HauuT 3a1aTh PYHKIUIO?

3. Urto Takoe 06sacTh onpeaeneHus (CyecTBOBaHus) GyHKIIUNA?

4, Kakue cnocoObl 3amanust (yHkuuu cymectByror? Kakoil cnoco0
HanOoJIee HATJISAJHBINA?

S. ChopmynupyiiTe OCHOBHbIE CBOMCTBAa (YHKIIMU: UYETHOCTh U
HEYETHOCTh, MOHOTOHHOCTh, OTPAHUYEHHOCTh, IEPUOUIHOCTb.

6. JlaiiTe onpesienieHre SBHOW 1 HESIBHOW (PYHKITUH.

1. Jlaiite monsitue obpaTHOU ¢GyHKIMU. UTO MOKHO CKazaTh O rpadukax
B3aMMHO OOpaTHBIX (PYHKITUN?

8. [TepeunciruTe OCHOBHBIC IEMEHTApHBIE (YHKITHH.

Q. JlaiiTe MOHSTHE CIIOXKHOU (DYHKIIMH.

10. Maiite knaccuduKalyio 3IeMEHTapHbIX (YHKIUH.
11.  Yro Takoe ¢GyHKIMS TOIE3HOCTH, IPOU3BOJCTBEHHAS (PYHKIHS, HYHKITHS
BBIITYCKa, QYHKIMS U3AEPHKEK, PYHKIIMS CIIpOoca, MOTPEOICHUs U MPEIIOKEHUS?



Tema 3. IIpeaenbl YUCI0BOM MOCTEAOBATEIbHOCTH H QPYHKIMHU.

IIpenen uucnoBoil mnocnenoBaTenbHOCTH. Ilpenen @yHkuun. OcCHOBHBIE
TeopeMsbl 0 npenenax. HenpepblBHOCTh (yHKIMU B TOuke. [ 7100anbHbIE CBOMCTBA
HEnpepbIBHBIX (GYHKIMI. beckoHeYHO Masble B TOYKE (YHKIIMH, HX CBOWCTBA.
CpaBHeHHE OECKOHEYHO MAJIBIX.

Konmponvnuie éonpocbwi:

UTo Ha3bIBAETCS YHCIOBOU MOCIEI0BATEILHOCTHIO?

Urto u3 ceds npeacTasisieT rpadyK YMCIOBOM MOCIEI0BATEILHOCTH?
Korga cunraercs 3ajaHHON YMCIOBAas MOCIEA0BATENBHOCTD?

Kakas nocnmenoBaTenbHOCTh Ha3bIBAETCS MOHOTOHHOM, OTPAHUYEHHOW ?
Kakue mocne1oBaTenbHOCTH HA3bIBAKOTCA CXOIAIIMMUCS ?

[aiiTe onpeaeneHne npeaena YucIoBOM MOCIEI0BATEIbHOCTH.

Korpa nocnenoBaTenbHOCTH CXOAATCS?

No gk owhe

8. ChopmynupyiiTe TOHIATHS OECKOHEYHO MaJIOM IMOCJIEI0BATEILHOCTH U
OECKOHEYHO OO0JIBIION MOCIEeI0BATEIEHOCTH.

Q. [lepeuncnure OCHOBHBIE TEOPEMBI O MPEENIax MOCIeI0BATEIHHOCTH.

10. CdopmymupyiiTe onpeaenenue npeaena QyHKIu.

11.  Yto Takoe nMpaBOCTOPOHHUHN U JIEBOCTOPOHHMI Mpeaesibl QyHKIUN?

12. Ilepeunciute OCHOBHBIC TEOPEMBI O Mpeenax (yHKIIHH.

13.  3anmmure 3amedatenbHbIC TIPEASTbl QYHKITUH.

14.  Jlaiite ompeneneHue HENPEPHIBHOCTH (PYHKIIMM B TOYKE U Ha
WHTEpBAJE.

15.  Yro Takoe TouKa pa3psiBa GyHKIIAN?

16.  Kakwue ObIBalOT TOYKHU pa3pbiBa GyHKIIUN?

Tema 4. IIpousBoanas pyHKumu.

[lonsiTue mNPOU3BOIHON, €€ CMBICT B MPUKIAAHBIX 3amadax (dusuke,
skoHOMHUKE ® fp.). OcHoBHble mpaBuna auddepennupoBanus. I[IpousBoaHbIC
OCHOBHBIX JIEMEHTApHBIX (PyHKIH. [Ipon3BoaHAs CII0XKHOM U 00paTHON DYHKIIHH.
[IponsBoanbie BbicIIMX MOpsAKOB. [IpaBuno Jlomutans. OCHOBHBIE TEOPEMBI O
mupdepeHpyemMbix GYHKIUSAX M MX npuiiokeHus. Touku skcrpemyma. Teopema
®epma. Teopemsl Poss, Jlarpamxka, Komm, nx npumenenue. Ilpumenenue
MIPOU3BOJIHON JJI MCCleAoBaHUs (YHKIIUH U TOCTPOCHUS UX TrpadUKoB. Y CIOBUS
MOHOTOHHOCTH (QyHKIHMHA. OKCTpeMyMmbl (QyHKIMu. Heobxogmmoe ycnoBue.
Hoctrarounsie ycinoBus. HauOonbiiee u HamMmeHblllee 3HadeHUE (YHKIUH,
muddepennupyemoir Ha otpe3ke.  Beimykiocts (yskiuu. Touku meperuoda.



Acumnrotel ¢yHkiuid. OOmas cxema uccienoBanus GyHKIUNA U TMOCTPOCHHUE HX
rpadukoB. [IpunoskeHne mMpon3BOHON B IKOHOMUIECKON TEOPHUH.

KOHWIpOJZbele eonpocsl.

1. JlaiiTe onpesenenne MpON3BOIHON (PYHKITUH.

2. Kakue 0603HaueHMs1 TPOU3BOJHOM CYIIECTBYIOT?

3. ChopmynmupyiiTe anropuT™M HAXOXKICHUS MPOU3BOTHON (YHKIIHH,
UCTIOJIB3YS OIpEIeTICHIE TPOU3BOIHOM.

4, B ueM cocToUT reoMeTpudecKuii CMbICI MPOU3BOTHOM?

S. 3anummrTe ypaBHEHUE KacaTeabHOM K TpaduKy QYHKIIUU B TOUKE.

6. B 1em coctout puznueckuii CMbICT TPOU3BOTHOM ?

7. Cdopmynupyiite npaBuia 1u@dhepeHIupOBAHNS CyMMBI, IPOU3BEICHHUS
¥ 9aCTHOTO IBYX (DYHKITHHA.

8. ChopmymupyiiTe mpaBuia HAXOXKACHUS TPOU3BOJHBIX 3JIEMEHTapHBIX
(hyHKIMIA.

Q. [TpuBenute npasmiio audhepeHIUPOBAHMS CII0KHON PYHKITUH.

10. Kak HaliTu IpOM3BOJIHYIO CTEIIEHHO-TIOKA3aTeNIbHON QyHKIUNU?

11. CdopmynupyiiTe MNpaBUIO HAXOXKACHUS MPOU3BOJHON (PyHKIINH,
3aJJaHHON HESIBHO.

12. JlaiiTe ompeneneHWe MPOU3BOJHON BTOPOTO TMOPSIKA M YKAXKHUTE €€
(bu3HYECKUil CMBICTT.

13. Cdopmynupyiite nmpasuio Jlomurans.

14, Kakas ¢yHKIMs Ha3bIBa€TCS CTPOTO BO3pacTalOlmed HM  CTPOTO
yosiBaromei? CdopMynupyiite HEOOXOJAMMBIM HM  JIOCTaTOYHBIM  MPHU3HAKU
Bo3pacTanus (yObIBaHUs) QYHKIIMH.

15. aiiTe onpezaenenne Makcumyma (MUHUMYMa) QYHKITUH.

16. CdopmynupyiiTe HEOOX0JUMOE YCIOBUE CYIIECTBOBAHUS IKCTPEMYMa.

17. Kaxue TOYKH Ha3bIBAIOTCS KPUTHUECKUMU (CTAMOHAPHBIMU)? Y KaXKUTE

YCIIOBUS UX HAXOXKICHUS.

18. CdopmynupyiiTe 10CTATOUHOE YCIOBUE CYIIECTBOBAHUS IKCTPEMYMaA.

19. CdopmynupyiiTe olrue npaBuiia uccaeaoBaHus GyHKIIUN Ha

HKCTPEMYM.

20. CdopmynupyiTe anrOpuTM HaXO0XKICHHUSI HAUOOJBIIIETO U HAUMEHBITIETO

3HAUYCHUN (PYHKIMH.

21.  OnwuimTe 0OIIYI0 CXeMy UCCeI0BaHMs (PYHKIIMN 1 TOCTPOSHUS UX

rpaguKoB.

Tema 5. ®yHKIIUN HECKOJIbKHX MEePEeMEHHBIX.
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Toueunsle MHOXecTBa B N-MepHOM IpocTpaHcTBe. DYyHKIMN HECKOJIBKHUX
NEPEMEHHBIX, MX HeNpepblBHOCTh. [IpousBonHbie n auddepeHunansl GyHKIUHU
HECKOJIbKMX MEPEMEHHBIX. DKCTPeMyM (DYHKIIMM HECKOJBKHUX NEepeMEHHbIX. MeTon
HAaUMEHBIINX KBagparoB. PYHKIMU HECKOJIBKHUX IIEPEMEHHBIX B YKOHOMUYECKOMN
teopun. Kiraccuueckne meroasl ontumusanuu. OyHKIMHU CIIPOCa U NMPEIII0KEHUS.
Oynkuus none3Hoctu. Kpusbie 6e3paznuyus.

KOHI’I’ZpOJZbele 60Nnpocosl.

1. JaiiTe moHaTre QyHKIMH HECKOJIBKUX MEPEMEHHBIX.

2. JaiiTe onpeaenenne GyHKIMHA IBYX HE3aBUCUMBIX ITEPEMEHHBIX.

3. Yro u3 cebst mpeAcTaBisieT 00JacTh omnpenesieHus uisi QYHKIUU JIBYX
nepeMeHHbIX? 1M1300pa3ute Ha KOOPAMHATHOM TIOCKOCTH.

4. UeM oTangaeTcs reoMeTpUIECKUN CMBICT (PYHKIIUH ABYX MEPEMEHHBIX OT
r€OMETPUYECKOTO CMbICIIa (PYHKIIMU OJTHOW MePEMEHHOMU?

5. [aiiTe ompeneneHre 4YacTHOM MPOM3BOJHOM TNIEPBOTO TMOPAAKA I
(GYHKITUU ABYX TIEPEMEHHBIX.

6. Hanwummure BoIpaxeHus 411 BCEX YaCTHBIX MPOU3BOIHBIX BTOPOTO MOPSIAKA
111 QYHKITUU ABYX MEPEMEHHBIX.

7. Urto Takoe sKcTpeMyM (PYHKITMH IBYX TIEPEMEHHBIX?

8. Chopmynupyiite HeOOXOAMMBIC YCIIOBUS CYIIECTBOBAHMS SKCTpEMyMa

(GyHKINU IBYX TEPEMEHHBIX.

9. CdopmynupyiiTe IOCTaTOYHBIE YCIOBUSL AKCTpemMyma (YHKIHM — JIBYX
MIEPEMEHHBIX.

10. HazoBute QPyHKIIMN HECKOJIBKUX MEPEMEHHBIX, TPUMEHIEMBIX B
SKOHOMHUYECKOU TEOPHUHU.
11.  Yro Takoe QpyHKIMU CHpPOCa, MPEUI0OKEHUS, TTOTEC3HOCTH?

Tema 6. HeonpeneseHHbI MHTErpaJl.

[Tonsitue mnepBooOpaszHoi (yHkiuu. HeompeneneHHbIE HHTETpal W €ro
cBoiicTBa. Mcnonp3oBanue Tabauil HHTErpagoB. MeTo bl HHTETPUPOBAHHUS.

KOHmpOJZbele eonpocosl.

1. Urto Ha3bIBaeTCs mepBOOOpa3HOM PyHKITHHN?

2. Korna cymectByer nepBoodpaszHas 1ist PyHKIIMH, U CKOJIBKO UX MOXKET
UMETh PYHKIIHS?

3. JlaiiTe ompenereHue HEONPEACTIEHHOIO HWHTETpAIa. YKaXUTE CBS3b
MeX Ay nepBooOpa3Hoi (yHKIKEH U HEOTPEIEICHHBIM HUHTETPAJIOM.

4, Kak Ha3pIBaeTcs ornepaiusi HaX0XKIeHUsI TEPBOOOPa3ZHON PyHKIINH?

S. CdopmynupyiiTe OCHOBHbIE CBOMCTBA HEONPEAECICHHOIO UHTETPaIa.
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6 B 4ueMm cocToUuT reoMeTpudeCcKuil CMBIC HEOTIPEIEIEHHOTO0 HHTerpana’?
7 [lepeuncnure oCHOBHbIE (DOPMYJIIBI UHTETPUPOBAHUS.

8. B ueM cocToUT MeTO/1 MOJACTAHOBKU MPU UHTETPUPOBAHUM (PYHKITUN?
9. OnuuuTe METOI UHTErPUPOBAHUS 10 YACTSAM.

Tema /. OnpenesieHHbI HHTETPAJI.

3agaun, MPUBOIAIINE K TOHATHIO ONPENEIEHHOr0 HHTErpana. OnpeneneHHblin
uHTerpan u ero cpoiictBa. dopmyna HeroTona-JIeitOHuIa, ee MpUMEHEHHUE IS
BBIYUCIICHUS OTIPEICIICHHBIX WHTETPAJOB. Meronsl WHTETPUPOBAHUS.
HecoOcTBenHbie nHTErpasibl. Mcronp30BaHre MOHITHUSL ONIPEACIICHHOTO UHTETpaja B
SKOHOMUKE.

ROHWZpOJZbele 60npocosl.

1. Kakas ¢urypa Ha3pIBaeTcsi KpUBOJIMHEWHOMN Tparnenuei?

2. Uro Ttakoe wuHTerpajgpbHasg cymMma JUisi (YHKIIMM Ha HEKOTOPOM
uHTEepBae?)

3.  Uro Ha3pIBaeTCA OMNPEICICHHBIM HMHTETPAJOM Ha HEKOTOPOM
WHTEpBAJIE?

4, Chopmynupyiite JIOCTATOYHOE yCJIOBUE CYIIIECTBOBAHUS

ONpEJEICHHOr0 UHTErpaa.

5. OnuiurTe TeoMeTPUIECKUI CMBICI ONPEEIEHHOTO UHTErpasa.

Onwuiunte GU3NYECKUN CMBICI ONPEIEICHHOTO HHTETpaia.

7 Cdopmynupyiite cBoOMCTBa ONPEACICHHOTO HHTErpaa.

8. Chopmynupyiite npaBuiio Hetorona-Jleitonuiia.

9 [lepeuncirure METOABI BEIYMCIECHUS ONPEIEICHHOTO HHTErpaa.

10. Kakwue uHTErpaibl Ha3bIBAIOTCS HECOOCTBEHHBIMH?

11. Hamumure npaBuio, MO KOTOPOMY BBIYUCISIOTCS HECOOCTBEHHBIE
uHTerpaisl. Korna HecoOCTBEHHbIE HHTETPAJIbI CXOIATCA?

12. TlpuBenute GopMyIibl BHIYUCICHHUS 00beMa Tejla BpaIeHUsS B CIydasX,
KOT'Jla OChIO BpalleHus siBisiercs ock OX, a koraa - och Oy.

13. Hanummre ¢opMmyny s BBIUKACIEHUS MYTH TPU HEPABHOMEPHOM
TIBIKCHUH.

14.  Hanummre dpopMyity [Uisl BBIYUCIEHUS paOOThI IPU IEPEMEHHON CHUJIE.

15.  Kak ucnosb3yercs MOHSATHE ONPEIETEHHOTO HHTErpaia B 3KOHOMUKE?

Tema 8. IuddepenuuaibHbie ypaBHeHHS.
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Huddepenunanbabie ypaBHeHHs] TMepBoro mnopsaka. OCHOBHBIE MOHSATHS.
3amaga Komm. OOmiee u 4acTHOE pelleHHEe ypaBHEHHUS. | €OMETpUYECKHl CMBICT
ypaBHEHUS. Y paBHEHUS C pa3lIesIONIMMUCA IepeMeHHbIMU. HernoHble ypaBHEeHUS!.
JluneitHple ypaBHEHUs mepBoro nopsaka. Juddepenmnuanbabie ypaBHEHUS BTOPOTO
nopsiaka. OCHOBHbIE TOHATHS. YPaBHEHHS BTOPOTO TMOPSKA, JOMYCKAIOUINe
NOHIDKEHUE mopsiaka. JIuHeiiHple ypaBHEHHUSI BTOPOTO MOpPsAKa C MOCTOSHHBIMH
koadpurenTamMu (otHOpOIHBIE u HEOJHOPOHBIE). Hcnonb3oBanue
muddepeHIaTbHBIX YPaBHEHUI B 9KOHOMHUKE.

KOHWIpOJZbele eonpocsl.

1. Jatite obmiee onpenenenue nuddepeHInaTbHOr0 YpaBHEHUS.

2. Yewm omnpeaensgercs NopsAoK IudpepeHnalbHOro ypaBHEHUs?

3. Kak 3amuceiBaeTcsi mpocteiiiiee auddepeHinanibHoe  ypaBHEHHUE
MEPBOTO MOpsAIKa?

4, Yro Ha3bIBaeTCs penieHueM U@ depeHIuanbHOro ypaBHEeHUA?

5. Kakoe pemenne HaspiBaeTcsl 0OIMMM perreHreM U hepeHITNATBEHOTO
ypaBHEHUSI?

6. Kakoe penienue Ha3bIBaeTCA YaCTHBIM pelieHueM AuddepeHuaib»HOro
ypaBHEHUSA?

1. Yro Takoe 3amava Kommn?

8. [aiite ONPENECITICHUE nuddepeHnranbHoro YpPaBHEHUS c

pa3IeSIONUMUCS TTePEMEHHBIMHU.
Q. Jaiite ompeneneHue JUHEWHOTO aUQPGEPEHITMATHHOTO YpaBHEHUS
MEePBOTO MOPSAIKA.
10.  Kak pematorcs nuddepeHianbHble ypaBHEHHS BUA:
y"=1(x); y" = f(x, ¥); y" = f(y, y)? (OK-3)
11.  TlpuBemguTe mpuMephl UCTIOIb30BaHUS TU(PDHEpEeHIINATBHBIX YPaBHEHUM
B DKOHOMHUKE.

Tema 9. UncinoBble M PYHKIMOHAJILHBIE PS/IBI.

beckoHeuHble pAABl C TOCTOSHHBIMM 4iieHamHu. llonstme pspa u  ero
cxogumoctu.  CpoiictBa  cxomsammuxcst  psaoB.  lIpu3sHakum — cXOOuMOCTH
MOJIOKUATENIBHBIX PSAOB. 3Hakouepenyromuecs psabl. DOyHKIIMOHAIBHBIE PSIBI.
PaBHOMepHass cxoauMoCTh (yHKIHOHAIBHOTO psga. CBOHCTBa pPaBHOMEPHO
cxomamuxcs panoB. Crenennsie psaasl. Paael Teinnopa u Makiopena. Psasr @ypse.

Koumponvuvie 6onpocwi:
1. JlaiiTe onpeneneHne 4YuciaoBOro psaa.
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Korna psin cunraercs 3agaHHbIM?

Kakue psanbl Ha3bIBaIOTCS CXOIAIIUMHUCS, @ KAKUE PACXOASIIMMUCA?
[Iepeuncnure OCHOBHBIE CBOMCTBA CXOIAIINXCS PSAJIOB.
Chopmynupyiite HEOOXOIUMBIN MPU3HAK CXOJIUMOCTH PsIa.

2 S AN

Yrto u3 ceds mpeacTaBiieT rapMOHUYECKUM psa?

7. ChopmynupyiiTe IOCTATOYHBIM MPU3HAK CXOAUMOCTH psia C
MOJIOKUTEIBHBIMU YWICHAMHU (IIPU3HAK CPABHEHUS).

8. Kak omnpenenuts cXOAMMOCTbh WM PACXOJUMOCTH PSIIOB € MOMOILBIO
MPeeSIbHOTO MTPU3HAaKa CPaBHEHUS ?

Q. Cdopmynupyiite npusnak lamamobepa.

10. [aiiTe onpezeseHne 3HaKOYEpEyIOIIerocs psija.

11. CdopmynupyiiTe HpU3HAK CXOJUMOCTH 3HAKOUEPEAYIOIIEerocs psaa
(npusHak JleitOuuIa).

12.  Cdopmynupyiite 1OCTAaTOYHBIN MPU3HAK CXOAUMOCTH 3HAKOIIEPEMEHHOTO
psina.

13.  Maiite ompeneneHrne aOCOIIOTHO CXOJSIIETOCS M YCIOBHO CXOMSIIErocs
PsIIOB.

14.  Yro u3 cebs nmpencTapisieT CTENEHHOM ps?

15.  UYrto Ha3biBaeTCs 00JACTHIO CXOJAUMOCTH CTEIIEHHOTO psijia?

16. Cdopmymupyiite Teopemy Aodes.

17.  UYro Takoe paanyc CXOAUMOCTH CTEIIEHHOTO psifa?

18.  Uro HazwiBaetcs psaoM MakiopeHa?

19. Cdopmynupyiite HEOOXOAUMOE U JOCTATOYHOE YCIOBHE CXOIUMOCTH
psana Maknopesa.

20.  Yro nazeiBaetcs psgom Teitnmopa?

Paznea |l. DiieMeHTBI aHATUTHYECKOH TreOMeTPUH HA NPSIMOiA, IVIOCKOCTH U B
TPeXMEepPHOM NPOCTPAHCTBE.

Tema 10. Cucremnl koopauHat. Ilpocreiilime 3ama4ym aHAJIUTHYECKOH
reoMeTpHH.

JIekapToBBI KOOpPAMHATBI HAa IPSMOM, HA IUIOCKOCTM M B IIPOCTPAHCTBE.
Paccrosinue mexay naByMs Toukamu. JleneHue oOTpe3ska B JIaHHOM  OTHOILCHUM.
ITonsspHBIE KOOPAUHATEL.

Konmponvuvie sonpocswi:

1. UTo Ha3bIBAETCS YUCIOBOW OCHIO?

2. JlaiiTe mOHATHE NPSIMOYTOJIBHOM CUCTEMBI KOOPAWHAT HA IJIOCKOCTH U B
ITPOCTPAHCTBE.
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3. YT0 Ha3BIBAIOT NPSAMOYTOJBbHBIMM KOOPAMHATAMU TOYKH HA IIJIOCKOCTH
U B IIPOCTPAHCTBE?

4. Kak HaliTu paccTossHME MEXIy ABYMs TOYKaMH Ha IUIOCKOCTH W B
npocTtpancTBe? BpiBeanTe COOTBETCTBYIONLYIO (hOPMYITY.

S. 3anuiuTe GopMyIbl KOOPIAUHAT TOUKH, ACTAIICH HEKOTOPBIA OTPE30K B
JTAHHOM COOTHOIIEHHU. Kak HaliTH KOOpJAMHATHI CEpEaUHbI OTpe3Ka?

6. JlaliTe MOHATHE NOJIAPHON CUCTEMBI KOOPIUHAT.

7. Ilokaxxute CBSI3b MEKIY MPSMOYTOJIbHBIMH JE€KAPTOBBIMU KOOPJAUHATAMU U
HOJISIPHBIMU.

Tema 11. BekTopHas anreopa.

[lonsitue Bektopa. OcHOBHbIE omnpezeneHus. CrnocoObl 3aaHusl BEKTOPOB.
JIuHelinble onepanyy HaJ BEKTOPAMH U UX CBOMCTBA. [Ipoekuus BeKTopa Ha OCh U €€
cBoiicTBa. ba3uc. Paznoxkenue BekTopa 1o 0asucy. ¥YciaoBrUe KOUIMHEAPHOCTH JIBYX
BEKTOpOB. JIMHEITHAs 3aBUCUMOCTBh BEKTOPOB. CKalIsIpHOE, BEKTOPHOE U CMEILIAHHOE
IIPOU3BEJCHUE BEKTOPOB, MX CBOWCTBA W KOOPAMHATHAsl 3aIllUCh. Y CJIOBHE
OpPTOTOHAIBHOCTH JIByX BEKTOPOB.

ROHWZpOJZbele 60npocosl.

1. Uto Ha3biBaeTcs BEKTOpoM? [[aiiTe MOHATHE JJIMHBI BEKTOPA.

2. Kakue BekTopa Ha3pIBalOTCSl KOJUIMHEAPHBIMU, PABHBIMHU?

3. Urto 13 cebs npeAcTaBisieT HyJIeBOil BEKTOP?

4, JlaliTe OHATHS JTMHEWHBIX OINEpPALMK HAJ BEKTOPAMU: IPOU3BEACHUS

BEKTOpa Ha YHCJIO, CYMMbBl JBYX BEKTOPOB (MPaBWJIO TPEYTrOJIbHUKA, MPABUIIO
napajiesiorpaMma), pa3HoCTH JIBYX BeKTOpoB. [lepeuncaute nx cBocTBA.

S. Yrto Ha3pIBaeTCS KOOPAUHATAMU BEKTOpPA?

6. ChopmynupyiiTe ompeaereHue CKaJsIpHOTO TMPOU3BEICHUS JBYX
BEKTOPOB U MEPEUYUCIIUTE €TO CBOMCTBA.

7. Kak HaWTH CKaJISIpHOEC MPOM3BEIACHHUE JIBYX BEKTOPOB YEpe3 HX
KOOPAUHATHI?

8. JlaliTe OHSATHE JEKAPTOBOTO MPSIMOYTOJILHOTO Oasuca. Kak pas3noxuth

BEKTOp 110 0azucy?
Q. ChopmynupyiiTe ycioBre KOJJIMHEAPHOCTU JBYX BEKTOPOB.
10. aiiTe noHsATHE MPOEKIMU BEKTOPA HA OCh U MEPEUYHUCIIUTE €€ CBONCTBRA.
11. Kak HaliTu NpOEeKIMH BEKTOpa Ha OCU KOOPAUHAT?
12.  JlaiiTe moHsATHE KOMILJIAaHAPHBIX BEKTOPOB.
13. Yrto Ha3pBaeTcs ymopsimodeHHOU Tpoiikoin? Kakas ymopsmoueHHas
TpOITKa Ha3bIBAETCS MPABOIL?
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14. Yro Ha3bIBaeTCs BEKTOPHBIM Ipou3BeaeHueM? [lepeuncnnre OCHOBHBIE
CBOMCTBA BEKTOPHOTO ITPOU3BEICHHUS.
15.  JlaiiTe NOHATHE CMELIAHHOTO MPOU3BEACHUSI TPEX BEKTOPOB.

Tema 12. JIMvHUM HA IJIOCKOCTH.

[lonsiTue 00 ypaBHEHMM JIMHUM Ha IJIOCKOCTH. 3aJadyd O COCTaBICHUU
YpaBHEHUS JIMHUU KaK T€OMETPUYECKOTr0 MECTa TOYEK M O MOCTPOCHUH JUHHUH IO
JAHHOMY ypaBHEHUIO. JIMHUM nIepBOro nopsaka. Y paBHEHHE NPSMOM Ha IJIOCKOCTH.
Paznuunble (GopMbl ypaBHEHHMS NpPSAMON Ha IUIOCKOCTH. YTOJI MEXIy JBYMS
IPSMBIMU. Y CJIOBUS NTAPAJUIEIBHOCTH U NIEPIEHIUKYISIPHOCTH ABYX IIPSAMBIX. Touka
nepeceyeHus npsMbIX. PaccTostHue oT TOUKM 10 npsMou. JInHuK BTOpOro mnopsaka.
OKpy)KHOCTb M €€ KaHOHMYECKOE YypaBHEHHE. ODJUIMIIC M €ro KaHOHUYECKOE
ypaBHeHue. MccnenoBanune ¢opmbl smumnca. ['mnepOona M ee KaHOHHYECKOE
ypaBHenue. MccnenoBanue ¢dopmbl runepOonbl. [lapabona u ee KaHOHUYECKOE
ypaBHeHue. Mccnenoanue hopmbl mapaboJIbl.

KOHWlpOJZbele eonpocsl.

1. Yrto Ha3bIBaE€TCA YpAaBHEHUEM JIMHUM (KPUBOIi) HA TJIIOCKOCTH?
2. Yrto u3 ceds mpeACTaBiseT JUHUS TIEPBOTO MOPSAKA?
3. BeiBenuTe ypaBHEHHE TpPSAMOH ¢ yriaoBeIM kodddummentom K wu

nepecekaromieir ocb Oy B touke (0; b). Paccmorpure wacTHbIC ciaydaum 3TOTrO
YpaBHEHMUS.

4, BriBenure ypaBHEHHE NPSAMOM, MPOXOIAILIEH Yepe3 JaHHYK TOYKY, C
JAHHBIM YTJIOBBIM KOA()PHUITUEHTOM.
Urto 13 cels npeAcTaBisieT ypaBHEHUE MTy4Ka MPSIMBIX ?
BriBeauTe ypaBHEHUE NPAMON, MPOXOIAIIEH YepPE3 IBE TOUKH.
BriBeauTe ypaBHEHHE NPSAMON B OTPE3KAX.
3anummre o01Iee ypaBHEHUE MPSIMOM.

© oo ~No O

Kak HailTh yron Mexxay JAByMs IPSIMbIMU?

10. CdopmynupyiiTe yCIOBUS TNapasIeIbHOCTH U TEPHIEHIUKYISIPHOCTH
MPSIMBIX.

11. Kak HaliTU TOYKY HepeceYeHus MPsMbIX ?

12.  Yrto Ha3bIBaeTCd pACCTOSSHUEM OT TOYKH JO0 NpsMOW? 3amuuiuTe
(bopMyITy HaxO0XJIE€HUS PACCTOSIHUS OT TOYKH J0 MPSMOM.

13. JlaiiTe moHATHE TUHUU BTOPOTO MOPSIIKA.

14.  OxkpyXHOCTb: OIIpEAEIIEHNE, YPAaBHEHHE, IOCTPOCHHUE.

15. Dmunc: omnpeneneHue, ypaBHEHUE, MOCTpoeHue. YUTO Has3bIBaeTCs
BEPIIMHAMU JILIUTICA, POKYCHBIM PACCTOSTHUEM, SKCIIEHTPUCUTETOM?
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16. T'unepOomna: ompezeneHue, ypaBHEHUE, MOcTpoeHue. YTo Has3bIBaeTCs
BEpIIMHAMU THUNEpOoNbl, acuMOToTamMH, JSKcueHTpucurerom? Kaxkas rumepOona
Ha3bIBACTCS CONPSHKEHHOM 110 OTHOIICHUIO K JTaHHON?

17. Tlapabona: onpezaeneHue, ypaBHeHHE, TIOCTPOCHHUE.

18.  UTto Ha3bIBaeTCS IUPEKTPUCAMU DILIUICA, THIEPOOIIbI, TapadoIbl?

Tema 13. IloBepXHOCTH U JIMHUH B IPOCTPAHCTBE.

[lonsitTue 00 ypaBHEeHHMM TMOBEpXHOCTU. IloBepXHOCTH mEpBOro MoOpsAKa.
VYpaBHeHue w10ckocTH. Pazmunblie (opMbl 3anMcH ypaBHEHUS TUIOCKOCTH. PaccTosiHue
OT TOYKH JI0 INIOCKOCTH. B3anMHOE pacnosokeHne AByX IIIOCKOCTEH, yroJl MEXIY
miockocTaMH. [loBepxHOCTH BTOpOTO TOpsiAka. ['eomeTrpuyeckne CBOMCTBA ITUX
MOBEPXHOCTEH, HCClIeoBaHue UX (OpPMBI METOAOM CEUECHUW (BJUIMIICOU,
OJTHONIOJIOCTHBIM W JIBYNOJIOCTHBIM  runepOonoua, runepOoIMdYecKuil U
AIUTUNTUYECKUM MapadoIou1, KOHYC BTOPOTO MOPSIKA).

KOHWlpOJZbele eonpocwl.

1. UTO NOHUMAIOT MO/JT TOBEPXHOCTHIO?

2. Uro Ha3bIBaeTCAd YypaBHEHHEM IIOBEPXHOCTH B JIEKAPTOBOM CHCTEME
KOOPJIMHAT?

3. Urto u3 ceds mpeACcTaBisieT MOBEPXHOCTh MEPBOTo MopsiaKa’?

4, BriBenute ypaBHEHUE MIIOCKOCTH, TPOXOISIIEH Yepe3 JaHHYIO TOUKY,
NEPIEHIUKYJIIPHO JAHHOMY BEKTODY.

S. 3anummre 00111ee ypaBHEHUE TUIOCKOCTH.

6. Kak HaiiTu paccTosiHUE OT Ha4yaJla KOOPAUHAT JI0 MIIOCKOCTH?

7. PaccmoTpuTe 4acTHbIE Cilyyau MOJOKEHHUS IUIOCKOCTH OTHOCUTEIBHO

OCEN KOOPINHAT.

8. Kak MoryT pacnosiaratbcsi 1B€ INIOCKOCTH B ITPOCTPAHCTBE? 3anUIINTE
YCJIOBHUS MAPAJUIEIBHOCTA U MEPHEHAUKYISPHOCTU IBYX IIOCKOocTed. Kak HanTh
YTOJI MEXKy IBYMsI INTIOCKOCTSIMU?

9. Kak nocTpouTs MIOCKOCTh B CUCTEME KOOPINHAT?

10. Yro u3 cebs mpencTaBiIsOT MOBEPXHOCTH BTOPOTO MOpsiaKa?

11. IIpuBenute nmpuMepsl NOBEPXHOCTEN BTOPOrO MOPSAKA U 3AMUIIATE UX
YpaBHEHMUS.

Paznean 1. JInneiinast aaredpa.

Tema 14. OcHOBHBIE CBe/IeHHSI 0 MATPHULIAX.
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[Tonsitue mMatpuusl. Buasl Matpun. Onepauuu Haj MarpulaMy (YMHOKEHHE
MaTpULbl Ha YKCJIO, CIIOXKEHUE, BBIYUTAHUE, YMHOXKCHUE MaTpUll, BO3BEIACHUE B

CTENEeHb, TPaHCIIOHUpPOBaHue MaTpull). CBOMCTBA orepaluii HaJ MaTpUILIAMHU.

KOHmpOJZbele 60Nnpocosl.

1. Yro Ha3bpIBaeTCA MaTpHIIEH pazmepa m X n?

2. Kakue aBe MaTpHIIbl HA3bIBAIOTCS PABHBIMU?

3. JlaiiTe moHsATHE MaTpULBl (BEKTOpA) - CTPOKU, MATPULBI (BEKTOpPA) -
croJIoI1a.

4. Cdhopmynupyiite onpeneneHuss KBaApaTHOM MaTpulbl N-TrO MOpsjaKa,
JMArOHAJIbHOM MaTpPHUILIbl, EIMHUYHON MaTPULBI N-T0 MOPSAAKA, HYJIEBOW MAaTPHULIBI.

S. JlaliTe moHsATHE OIepaunsaM HaJ MAaTPUIIAMU: YMHOXXEHHUE MaTpULbI Ha
YUCJII0, CJIOKEHUE U BBIYUTAHUE MATPULI.

6. Korna ymHoxenue matpurl onpeneneHo? Kak yMHOKUTH 1B€ MaTpULIbI?

1. [Iepeuncnure cBOMCTBA ONEpalvii HAJl MATPULIAMM.

8. UeM ommuaercs olnepanyss YMHOXEHHMS MaTpUll OT OIepauuu

YMHOKEHHSI Yncen?

Q. Uro Ha3pIBaeTCs II€JIOW MOJOXKHTEIbHON crenenpo A™ (m>1)? s
KaKUX MaTpHUll ONpelessieTcs omepalus BO3BelIeHHUA B creneHb?! llepeuncnute
CBOMCTBA 3TOU OIEpaLIH.

10. JlaiiTe TmOHATHE oOmepalMd -  TPAHCIIOHUPOBAHWE  MATPHIIBL.
[Iepeuncnure cBOMCTBA ITOM ONEpaALINH.

Tema 15. Onpenennrenn.

Onpenenurens BTOPOTO M TPETHETO MOPSAAKOB. IIpaBwiio TpeyronbHUKA.
Munopsl u anreOpamveckue ponosiHeHus. Teopema Jlamaca. CaoiicTBa
onpenenurenei. OOpaTHasi MaTpUIlA, €€ CYIIECTBOBAHUE U BHIYUCIICHUE.

Koumponvuwie 6onpocowi:

1. JaliTe noHsATHE ONpPEIeIUTEIIA KBaAPaTHON MaTpUIlbl (MaTpuLsl 1-ro, 2-
ro, 3-ro mopsinkoB). UTto u3 cebs mpeacTaBisieT MPABWIO TPEYrojabHUKA (WM
npasuiio Cappyca)?

2. Cdhopmynupyiite omnpeneneHuss MuHopa Mij M anredpandeckoro
JOTIOJIHEHUS Ajj 2JIEMEHTa @j; MaTPULbl N-T0 MOpsiIKa.

3. Kak nalitu onpenenutens MaTpuilsl o Teopeme Jlammaca?

4, Kakast matpuiia Ha3zbiBaeTcsi TpeyroyibHOW? Kak HaillTH onpenenuTenb

TPEYTOJIbHON MATPHUIIbI?
d. Chopmynupyiite cBOMCTBA ONPEACIUTEIEH.
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6. JaiiTe moHsTHE 0OPATHOW MATPHIIBI.

7. Kaxkast maTpuiia Ha3bIBae€TCS HEBBIPOXKJIECHHON (HEOCOOCHHOI), a Kakas
BBIPOXKJICHHOM (0COOCHHOI)?

8. Chopmynupyiite ~ HeoOXomumMoe M JIOCTaTOYHOE  YCJIOBHE
CYIIECTBOBAHMS OOpAaTHOW MATPHUIIBI.

9. Cdhopmynupyiite anropuT™ BbIUMCICHUS 0OpAaTHOW MaTpPHUIIBI.

10.  Maiite moHsTHE MUHOPaM K-TO MOpsIIKa MaTPHIIBIL.

Tema 16. CucTeMbl BEKTOPOB, PAHT MATPHUIIbI.

[Tonsitme mumHOpa K-ro mopsimka matpunpl. [loHsTHE paHra MAaTpHIIBL
CBoiicTBa paHra Marpuibl. AJITOPUTM HAaxO0XKIEHUSA paHra Marpuubl. JIluHelHas
KOMOMHAIUs CTPOK Marpuipbl. JIMHEHHO 3aBUCUMBbIE W JIMHEMHO HE3aBUCHUMBIE

CTPOKHM MaTpuubl. Teopema 0 paHre MaTpULIbI.

KOHWlpOJZbele eonpocsl.

1. Uro HaspiBaeTcs paHrom Marpuupsl? Ilepeuncnure cBoiicTBa paHra
MaTpULBIL.

2. CdopmynupyiiTe anropuT™M HaXOXKIACHUS paHra MaTPUILIbL.

3. Yrto Ha3bIBAETCS TMHEHHON KOMOMHAIIMEN CTPOK MaTPULIbI?

4, Kakune cTpokn MaTpuibl Ha3bIBalOTCS IMHEWHO 3aBUCHMBIMH U JIUHEWHO
HE3aBHUCUMBIMU?

5. ChopmynupyiiTe TeOpeMy O paHT€ MATPUIIbI.
Tema 17. Cuctembl JIMHEHBIX yPABHEHHHA.

OCHOBHBIC OHATHS U onpeAeaeHusl. MaTpu4Has 3anuch CUCTEMbI TMHEHMHBIX
ypaBHeHu#. Cuctema N JIMHEWHBIX YpaBHEHU ¢ N mepeMeHHbIMU. MeToa o0paTHOi
Matpulbl U popmyiel Kpamepa. Meron I'aycca. Cuctema m TUHEHHBIX YpaBHEHUMN C
n 1nepeMeHHbIMHU. lccienoBaHune cuUCTEMBbl JIMHEMHBIX ypaBHEHUU. Teopema
Kponekepa-Kanemnm.

KOHI’I’ZpOJZbele eonpocsl.

1. JlaliTe moHATHE CUCTEMBI M JIMHEUHBIX YPAaBHEHUH C N IEPEMEHHBIMU.
2. UTo Ha3bIBAETCS PEUICHUEM CUCTEMBI TUHEUHBIX YPABHCHUM ?

3. Cdopmynupyiite ornpenesieHuss COBMECTHON U HECOBMECTHOM CHCTEM.
4, Kakass coBmecTHas cuCTeMa Ha3bIBAaCTCA ONPENEIICHHOW, a Kakas

HEOMpPEAECICHHOMN?
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5. Kakne 1Be cucTteMbl ypaBHEHMH Ha3bIBAIOTCSI PABHOCHIBHBIMU
(?KBUBAJIEHTHBIMH )?

6. JlaiiTe MOHSTHE MAaTPUYHOTO YPABHEHUS.

7. [lepeuncnrure METO/IBI PEIICHUS CUCTEMbI JIMHEWHBIX YpaBHEHUU.

8. B yeM 3aknrogaeTcss MeTo]1 00paTHON MaTpULbI?

Q. 3anummrte Gopmynsl Kpamepa.

10. Omwmmute meton [Maycca. KakoBbl mOCTOMHCTBA 3TOrO0 MeEToAa IO
CPABHEHUIO C APYTHUMHU?

11. Cdopmymupyiite  Teopemy Kponekepa-Kanmemnmu  (teopema o
COBMECTHOCTH CHUCTEM JINHEHHBIX YPaBHEHHH ).

Tema 18. KommiekcHbIe YHCJIa 1 MHOTO4YJI€HBI.
[TonsiTe  KOMIUIEKCHOTO  4ucia. ApupMeTHUecKue Omepaluu  Hajl
KOMIUJIEKCHBIMH yuciiamMu. KoMIUIEeKCHass TMJIOCKOCTh. TpPUrOHOMETpHUYECKAs U

IIOKa3aTCJIbHasA (bOpMI)I KOMIIJICKCHOI'O YHCJIa.

KOHWlpOJZbele eonpocsl.

1. JlaiiTe MOHATHE KOMIUIEKCHOTO YHCIa.

2. Yto sgBageTCsl ASUCTBUTESIFHON 1 MHUMOM YacThIO Yncaa?

3. Kakune KoMITJIEeKCHBIE YHCIia Ha3bIBAIOTCS MHUMBIMH, YACTO MHUMBIMH?

4, Kakue qBa KOMIUJICKCHBIX YHCiIa HAa3bIBAIOTCS PABHBIMU?

5. Chopmynupyiite apudMeTHUECKHE OIEpalud HajJ KOMIICKCHBIMHU
qucIaMH B alireOpandeckoi hopme.

6. N3006pa3nTe KOMITJIEKCHOE YHCIIO B KOMITJIEKCHON TIIIOCKOCTH.

7. Urto u3 cebs mpecTapisieT TpUroHoMeTpudeckast popma KOMIIIIEKCHOTO
yucia?

8. ChopmynupyiiTe  omepanuu  HajJ  KOMIUIEKCHBIMH  4YHCJIaMH,

3allMCaHHBIMH B TPUTOHOMETpPUYECKOW (GopMe (CIOKEHUE, YMHOKCHHE, JCICHHUE
KOMIUIEKCHBIX YHCEN, BO3BEACHUE KOMILJIEKCHOTO YHCiia B HaTypajbHYIO CTENEHb N,
U3BJICYCHHUE KOPHSI N-OW CTEMEHH U3 KOMILJIEKCHOTO YUCIIA).

9. 3anuiuTe NMOKa3aTeabHy0 POPMY KOMILJIEKCHOTO YHUCIIA.

3.3. AKTHBHbIE U HHTEPAKTHUBHbIE ()OPMBI NPOBEIEHUS 3AHATHIA

B kadectBe akTMBHBIX (OpPM TPOBEACHHUS 3aHATHA 1O JAUCIUILIINHE
npemjaraercss  ABe (GOpMbL:  JIeKIMsA-Oecena M KOHCYJbTallMOHHas pabora
npenoaasartess. Beioop nHTepakTHBHOM (hOpMBI TPEAOCTABISAETCS HEMOCPEACTBEHHO
IpEenoAaBaTelio.
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Jlexnusi-Oecena mpeanoaaracT HEMOCPEICTBEHHBI KOHTAKT MPEoIaBaTelis C
aynutopued. HeocrnopuMbIM — NpeuMyIIECTBOM  JIEKIIMU-OeceAbl  SBISETCS
BO3MOKHOCTb PaCHIMPUTh KPYT MHEHUU CTOPOH, NMPUBJICUb KOJUICKTUBHBIC 3HAHUS
U OIIBIT, YTO UMEET OO0JBIIOE 3HAYCHUE B aKTUBHU3AIMU MBIIUICHUS 00YYarOIIUXCsl.
Bompockl mpenogaBaTesb MOXET aapecoBaTh KaKk BCEH ayIUTOPUU, TaK U KOMY-
TO KOHKpeTHO. OHH MOTYT OBITh KakK IPOCTHIE, CIOCOOHBIE COCPEIOTOYUTH
BHHUMAaHUE Ha OTACIBHBIX BAXKHEHIIUX JJIEMEHTaX TEMbl, TaK W TPOOJIEMHBIC.
OOyuaromuecs, TPOTyMbIBasi OTBET Ha 3aJaHHBIN BOIIPOC, IMTOTYyYar0T BO3MOXHOCTh
CaMOCTOSITENIbHO MPUUTH K TEM BbIBOJAM M 0000IIIEHUSIM, KOTOPBIE MpenogaBaTelb
JOKEH OB COOOIIUTh UM B KaUECTBE HOBBIX 3HAHUH, MO0 MOHATH IIIyOUHY U
BAXXHOCTh OOCYXJaeMOW MpOOJIEMbI, 4YTO TMOBBIIIAET HWHTEPEC M CTEIEHb
BOCIIPUSITHS MaTepHaa.

KoHcynprammonnas paboTa TpemojaaBaTeNiss MpeArojiaracT JiBa  BHJA
KOHCYJIBTAIIMI: TPYIIOBbIE W WHAWBUAyalbHbIE. Ha TpymmoBoil KOHCYJIbTAIlUH
MpernoaBaTeIb Ha3bIBACT TEMY MPEACTOSIIETO CEMHUHAPCKOTO 3aHSATHS, BOMPOCHI
U TIOPSJIOK UX OOCYXKAEHUS; JAaeT KpaTKuil 0030p UCTOYHUKOB U PACKPHIBAET UX
3HaueHue s Hauboliee TMOJHOTO PAaCCMOTPEHHUS  COOTBETCTBYIOLIUX
Teopetndeckux mpobiem. [lpu sTomM OH oOpamaeT BHUMaHuUE Ha Haubolee
CJIO’KHBIC BOTIPOCHI, HAa KOTOPBIE HY)KHO 00paTUTh O0Jiee MPUCTAIIPHOE BHUMAHNE
npyu pa3zdope TeMbl, JA€T COBETHl O MYTAX HX NPEOJOJICHUS; PEKOMEHIYeT
HauOosee 1enecoo0pa3Hble COCOObl OpTraHU3aIMU CaMOCTOSITEIbHOU PabOTHI.
[IpoBeneHre MHAMBUAYATbHBIX KOHCYJbTAIIMH MPOBOIUTCS TMpEHogaBaTesieM B
CIIeIMAIbHO OTBEJEHHOE BpeMsi. B 3ToM ciydae K HeMy 3a MOMOIIbIO MOTYT
00paTUTHCS KaK T€, KTO UCHBITHIBAET TPYJHOCTH B U3YYECHUH JTAHHOW TEMBI, TaK
U oOydaromuecsi, KOTopble XoTeau Obl Ooliee ri1yOboKo pa3o0paThCsi B BOMpoOcax
ceMHHapa.

HNHTepakTuBHOE O0O0y4YeHWE 110 JUCIUIUIMHE TIPEAIoiaraeT: peryasipHoe
OOHOBJICHHE W HCIIOJIh30BAHHUE IJICKTPOHHBIX YYCOHO-METOAMYECKHUX MAaTepHasoOB;
WCITOJIb30BAaHUE COBPEMEHHBIX MYJIbTUMEIUHHBIX CPEACTB OOYUYEHUS; MPOBEIACHHE
ayJIMTOPHBIX 3aHATUNA B PEKHMME pEaTbHOr0 BpeMEHU mocpenctBoM HWHrepHeTa,
Kor/1a oOydJaromirecss U MpernoaBaTesii UMEIOT BO3MOKHOCTh HE TOJIBKO CIIYIIATh
JICKIIMH, HO ¥ OOCY>KJaTh Ty WM UHYIO TEMATUKY, Y4aCTBOBAThH B MPEHUAX U T.1I.

C muenpl0 Ka4eCTBEHHOW TMOATOTOBKUA OOYYAIONIUXCS TIO MPEACTaBICHHOU
JTUCIUIIMHE ~ TIPENAIoaraeTcs  HM3yYeHHWE  JUCHUILIMHBI B CIICAYIONIUX
WHTEPaKTUBHBIX (popMax: 1) paboTa B MabIX rpynnax; 2) AUCKyCCHSI.

PaboTa B MaibIX rpyImax — 3TO OJHA U3 CaMbIX MOMYJISPHBIX CTPATErHil, TaK
KaK OHA JIaeT BCeM 00ydYaromuMcs (B TOM YHCIIC U CTECHUTEIBHBIM) BO3MOXKHOCTh
y4acTBOBaTh B pabOTe, MPAKTUKOBATH HABBIKA COTPYIHUYECTBA, MEKIUIHOCTHOTO
oOmeHus (B 4aCTHOCTH, yMEHUE aKTUBHO CIIyIIAaTh, BEIPAOATHIBATh 00IIee MHEHUE,
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pa3peiiaTs BO3HHKAIOUIME pasHorjacus). Bce 3To yacto ObIBaeT HEBO3MOXKHO B
OonblIOM KoJuleKTHBE. PaboTa B Maoil rpynmne — HeoTheMJEMasl 4YacTb MHOTHUX
MHTEPAaKTUBHBIX METOJIOB, HAIPUMED, TAKUX, KAK MO3auKa, 1e0aThl, OOIIECTBEHHbIE
CJIyILIaHUsl, IOYTH BCE BUJIbl UMUTALIUH U JIp.

[Ipu opranmuzanuu TPYyMIoBOil pabOTHI, ciexyeT oOpamiaTh BHHUMAaHHE Ha
cieayomue ee acnektel. HyxHo yOenuthcsi, 4To oOywarommuecss 00JalaroT
3HAHMSIMU U YMEHUSMH, HEOOXOOUMBIMH JUIsl BBIIOJIHEHUS TPYIIOBOrO 3aaHUsl.
HexBaTka 3HaHMII OYEHb CKOpPO AAacT O ce0e 3HaTh — OOydarouuecss He CTAHYT
npujaratb yCWIMH JAJi BBINOJHEHMs 3aaaHus. Hano craparbes caenath CBOM
UHCTPYKLIMU MaKCUMaJbHO YETKMMH. MajoBepOsITHO, 4YTO TIpylna CMOXKET
BOCHPUHSATH 00JIe€ OJTHOM WM JBYX, AaK€ OYE€Hb YETKUX, MHCTPYKLIMH 3a OJIUH pa3,
MO3TOMY HAJ0 3aluChiBaTh WHCTPYKUMM Ha Jocke U (uWiau) kapToukax. Hamo
MPEIOCTABIATh TPyNIE JOCTATOYHO BPEMEHHU Ha BBITIOJHEHUE 3a/1aHUS.

Jluckyccusi Kak METOJ] MHTEPAKTUBHOI'O OOy4YEHHUs YCIEUIHO MPUMEHSETCS B
cucTeMe yuyeOHbIX 3aBeICHUI Ha 3anaje, B MOCIEIHHUE rO/Ibl CTajla IPUMEHSATHCS U B
Hameil cucteme oOpaszoBaHus. Meton auckyccun (y4eOHOM — JTUCKYCCHUH)
IPEJCTaBIsIET COOON «BBILIEANIYIO U3 OEperoB» 3BpUCTHUECKYIO Oeceny. CMbIca
JAHHOT'O METOJ]a COCTOMT B OOMEHE B3IJIJaMHU [0 KOHKPETHOUW mpobieMe. DTO
aAKTUBHBIA METO/I, MO3BOJSIOIINNA HAYYUTHCS OTCTaWBaTh CBOE€ MHEHHE W CIyIIATh
TPYTHUX.

OOBIYHO TmpeAnojaraercs, 4YTo M3 MBIIUIEHUS pOXKJIAeTCs OTBET Ha
BBICKA3bIBAHUE ONIOHEHTA B JUCKYCCHUHU, IO3TOMY pPA3HOMBICIHE M POXKIAAECT
nuckyccuto. OHaKo J1e710 0OCTOUT Kak pa3 HaoOOpOT: CHop, JUCKYCCHUS POXKIAET
MBICIIb, aKTUBU3UPYET MBIIIJICHUE, @ B YYEOHON TUCKYCCHH K TOMY e 00eCIIeunBaeT
CO3HATEJIbHOE YCBOEHHE YYEOHOro Marepuaja Kak HNpOAYKTa MBICIMTEIbHOW €ro
POpPadbOTKH.

Meron nOHMCKycCHMM MCHOJB3YETCS B TPYHNOBBIX (opmax 3aHATUH: Ha
CEMUHapax-IUCKYyCCUsAX, COOECEeIOBAaHUAX IO OOCYXKIEHUIO HUTOrOB BBITOJHEHHUS
3aJlaHUl HA IPAKTUYECKUX U JTAOOPATOPHBIX 3aHATHUAX, KOrJa 00y4aroIIMMCs HY>KHO
BBICKa3bIBaThCA. Ha neKmny TUCKyccHsl B IOJTHOM CMBICIIE Pa3BEPHYTHCS HE MOXKET,
HO JMCKYCCHUOHHBIM BOIIPOC, BBI3BABIIMK Cpa3y HECKOJIBKO PA3HBIX OTBETOB W3
ayJUTOPHUH, HE IPUBEAS K BHIOOPY OKOHYATENbHOT0, HanboJiee NPaBUJIbHOTO U3 HUX,
co3maer arMmocdepy KOJUIEKTUBHOTO pPa3MBIIUIEHUS W TOTOBHOCTH CIIyIIAaTh
MpernoiaBaresis, OTBEYAIOIIEr0 Ha 3TOT AUCKYCCUOHHBINA BOIIPOC.

Jluckyccus Ha ceMUHApCKOM (TIPaKTUYECKOM ) 3aHSTUN TPeOyeT MPOlyMaHHOCTH
¥ OCHOBATEJIbHOW MpEeIBApUTEIHHON MOJArOTOBKM O0Oy4yaembix. Hy>XKHBI HE TOJBKO
xopome 3HaHuA (0e3 HHUX JAuCKyccus OecmpeaMeTHa), HO TakkKe Haluuue Yy
oOy4aroluxcsi YMEHUSI BBIPAXKaThb CBOU MBICIH, YE€TKO (HDOPMYIHPOBATh BOIPOCHI,
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NPUBOJUTH APTYMEHTHI U T. N. Y4eOHbIe AMCKyCCHMHM OOOTaliaroT MpeACTaBICHUS
o0y4Jaromuxcs 110 TeMe, YIOPSIOUYUBAIOT U 3aKPEIJISIFOT 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.  CamocrtostensHas  pabota  ecTb 0000
OpPraHM30BAHHBIN BUJ Y4€OHOU NEATENBHOCTH, IPOBOJUMBIN C LENbIO MOBBIIICHUS
3p(EKTUBHOCTH MOATOTOBKM  OOydYalolUXCsl K HOCIEAYIOUUM  3aHATHUSM,
(OopMUPOBAaHUS Y HUX HABBIKOB CAMOCTOSITEJIbHOM OTPAaOOTKU yueOHBIX 3a/laHui, a
TAaK)X€ OBJIAJICHUS METOJUKOM OpraHu3ali CBOETO CaMOCTOSITEIBHOIO TpyJAa B
LEJIOM.

SABasisick HEOOXOIUMMBIM 3JIEMEHTOM JTUAAKTUYECKOM CBSI3M PA3IMYHBIX
METO/MOB OOYy4YEeHHs MEXIy COOOH, caMmocTosTelabHas paboTa O00yYarolUXCs
npu3BaHa obOecrneuuTh Oosiee TIyOOKOE, TBOPYECKOE YCBOECHHWE MOHATUHHOTO
anmnapara JUCHUIUIMHBI «MaTreMaThKay, CoepKaHusl 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 CaMOCTOSATEIbHOE H3yYEHHE PEKOMEHJOBAaHHON Yy4yeOHOM
JUTEPATyphl. B poriecce nydeHus aureparypbl HEOOXOJIMMO COCTaBISATh KOHCTIEKT.
KOHCIIEKT A0JKEH CcoxepXk aTh KPAaTKOE COJEpKAaHUE HCTOYHMKA, XOJ MBICIEN
aBTOpa, BayKHeHIne (hOPMYJIbI, TEOPEMBI, TPUMEPHI PEIICHUH.

[Tomomp oOywaromuMmcsi B M3YYEHHM JUCHMIUIMHBI  «MaremaTtukay
MPEenoJaBaTesib OKa3bIBAIOT HE TOJBKO MYyTEM YTEHUSA JIEKUUMHA M MPOBEACHUS
CEMUHAPCKUX 3aHATHM, HO W B Yachl, OTBEACHHBIC MpENOAaBaTEsAM IS
KOHCYJIbTAllU M.

Opranuzanusi CaMOCTOSTENbHOU pabOThl 00yUaIOIIMUXCS T0KHA CTPOUTHCS 110
CUCTEME MOATAITHOTO OCBOCHHUSI MaTepuaia. MeTos Mo3TarHoro U3y4yeHus BKIFYaeT
B ce0s  TMpeABapuUTENbHYIO  IOATOTOBKY,  HEMOCPEACTBEHHOE  HM3y4YCHHE
TEOPETUUYECKOTO COJEP>KaHUS UCTOYHHUKA, 0000IIIEHNE TTOTYYCHHBIX 3HAHU.

[IpeaBapuTenbHasl MOATOTOBKA BKJIIOYAET B CeOsl YACHEHHE LIeJIM MU3Y4YEHUs
MaTepuaia, OLEHKY IIMPOThl MH(GOPMAIIMOHHOM 0a3bl aHAJIM3UPYEMOIO BOIpPOCA,
BBISICHEHUE €70 HAYYHOM U IIPAKTUYECKOM aKTYaJIbHOCTHU. I3ydueHue TeopeTuyecKkoro
COJIEpKaHMUsl 3aKJIIOYAaeTCsl B BBIJCICHUM M YSCHEHUHU KIIIOUEBBIX TOHITHH H
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IIOJIO’KEHUM, BBIIBICHHMH HUX B3aWMMOCBSI3M M cucTteMatm3amuu. (O0001eHne
MOJyYEeHHBIX 3HAHUHN TMOApa3yMeBaeT IIUPOKOE OCMBICICHHE TEOPETUUECKUX
MIOJIOKEHUH Yepe3 ONpeesieHne WX MecTa B OOIel CTpyKType H3ydaeMoi
JTUCIMIUTMHBI U UX 3HAYUMOCTH JUIS TPAKTHIECKON JACSITETbHOCTH.

N3yuenne nucnurmnHbl « MaTemMaTiKa» Hy)KHO HAQUWHATh CO 3HAKOMCTBA C €T0
mporpaMmon. 3areM HEOOXOAMMO YETKO OCMBICIUTH CTPYKTYPY KaKIOH TEMBI,
Joruky e€ mocTtpoeHus. Jlamee mo chucKy JuTEpaTtyphl TpeOyeTcss 1omoOpath
OTHOCAIIMECS K KOHKPETHOM TeMe Y4YeOHBbIE MaTepualibl, IOMOJHUTEIHHBIC
HMCTOYHUKH (KHUTH, OpOIIIOPHI, )KYpHAJIBI U JIP.).

MeTonuveckne pekoOMEeHIAINU 10 paboTe ¢ IUTEPaTYPOH.

[Tpu caMOCTOATETPHOM HM3YYEHHH OCHOBHOHM PEKOMEHIOBAHHOU JIUTEPATYPHI

oOyyJaromumcsi HEOOXOAMMO OOPATUTh IIaBHOE BHUMAHHUE HA Y3JIOBBIC MOJIOKEHHUS,
u3JaraeMble B U3y4aeMOM TEKCTE.

Heo0xomumo BHUMATEIHHO O3HAKOMHThHCS C coJiep)KaHueM
COOTBETCTBYIOIIErO OJI0Ka HHPOPMAIUH, CTPYKTYPUPOBATh €TO U BBIICTUTH B HEM
HEeHTpajdbHOEe 3BeHO. OOBMHO 3TO ObIBaET KIIOYEBOE OINpPEACICHUE WU
COBOKYITHOCTb CYIITHOCTHBIX XapaKTEPUCTUK paccMaTpuBaeMoro oobekTa. i toro,
4TOOBl YyOEIUTHCS, HACKOJIBKO TJIyOOKO YCBOEGHO COJEP)KAHHE TEMbI, B KOHIIE
COOTBETCTBYIOIIMX IJ1aB U naparpadoB y4eOHBIX MOCOOMIT OOBIYHO JaeTCs IEpeYeHb
KOHTPOJIBHBIX BOTIPOCOB, Ha KOTOpPbIE 00yJaromuecs AOKEH YMETh 1aTh YETKHE U
KOHKPETHBIE OTBETHI.

PaGora ¢  JOMOJHUTENBHOW  JIUTEPATypol  mpenanojaraeT  yMeHUe
OOyYaroIIMXCs BBIJCIATH B HEM HEOOXOIUMBIN acTeKT U3ydaeMou TeMBI (TO, YTO B
JTAHHOM TPYJi€ OTHOCHUTCSI HEIIOCPEACTBEHHO K U3y4aeMol TeMe). DTO BaXKHO B CBSI3U
C T€M, YTO K JOIOJIHUTEIBHON JTUTEPaType MOKET ObITh OTHECEH LIIUPOKUN CHEKTP
TEKCTOB (yueOHBIX, HAyYHBIX, XYJO0’KECTBEHHBIX, MyOJUIUCTUYECKUX U T.1.), B
KOTOPBIX UCCIIETYEeMbIN BOMPOC pacCMaTpPUBAETCS TIMOO YACTHUHO, TMOO C KaKOW-TO
OJTHOW TOYKH 3PEHUS, TOPOU HETPATULIMOHHOM.

B cBoeif COBOKYITHOCTH M3y4eHUE TAKUX IMOAXO0JIOB CYIIECTBEHHO 00OTaIaeT
HAy4yHBIH Kpyrozop oOyuaromuxcs. B JaHHOM KOHTEKCTE CJlelyeT Y4YecTb, UTO
JOTIOJTHUTENBHYIO JINTEPATyPy 1EIeCO00pa3Ho MpopadaThIBaTh, BO-MIEPBBIX, HA 0a3e
y’K€ OCBOCHHOW OCHOBHOW JUTEpaTyphbl, M, BO-BTOPHIX, H3y4yaThb KOMIUIEKCHO,
BCECTOPOHHE, HE a0COIIOTU3UPYSI Ubl0-THOO0 CYOBEKTUBHYIO TOUKY 3PEHUS.

OO0s3aTenbHbI  3JIEMEHT CaMOCTOATENbHOM paboThl  oOydarouuxcs ¢
JUTEepaTypoil — BeAeHHE HeoOXoauMbIX 3amucedl. OCHOBHBIMH OOIICTTPUHITHIMU
dbopMamMu 3ammceld SIBISIOTCS KOHCIEKT, BBIMHCKH, TE3WCHI, aHHOTAIMH, PE3IOME,
TUTaH.
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KoHcnekT — 3T0 KpaTkoe MUChMEHHOE U3JI0KEHUE COAEpKaHUS UCTOYHHKA,
CTaThH, JOKJIA/a, JISKIINH, BKIIOYAIOIIEE B CKaTOM (DOpME OCHOBHBIC TOJIOKEHUS H
X 000CHOBaHHUE.

BrImucky — 3To KpaTkue 3anvcy B popMe IUTAT (JOCITOBHOE BOCTIPOU3BEICHHUE
OTPBHIBKOB HCTOYHHMKA, MPOU3BENCHHUS, CTaThbH, COJEP)KAINX CYIIECTBEHHBIC
MOJIO’KEHUS, MBICIH aBTOpa), JMOO JTAaKOHUYHOE, OJM3KOe K TEKCTYy 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 MPOYUTAHHOTO JOKyMEHTa
WIH 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 oOyuaromuxcst OyaeT 3pPeKTUBHON U MOJIE3HON B
TOM clly4yae, €ciid OHa OyJeT MOCTpPOeHa MCXOJs W3 MOHUMaHUS O0ydarolUMUCS
HEOOXOIMMOCTH OOECIEeUeHHUsT MAKCUMAJIbHO IIMPOKOTO OXBaTa pa3IMYHBIX
UCTOYHUKOB, JINTEPATYpPhl, YTO BIOJHE JOCTHKHUMO TMPH 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 MPaBUIILHOTO 0TBeTa. OTBET HA BOIIPOC JIAHHOTO THIIA
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 MPEIJIOKCHHBIC BAapUAHTHl OTBETOB B TMPABHIBHOM
MOPSIIKE.

4. YcTaHOBKa COOTBETCTBHUSI OTBETOB. 3ajiadya COCTOUT B TOM, UYTOOBI JIs
Ka)XJIOT0 BapuWaHTa OTBETOB BHIOpaTh W3 MPEJIOKEHHOTO CIHUCKAa 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 IPOBOIUTCS IMTyTEM OTBETA OOYJAFOIINXCS 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
MIOPsIIKE TIPOBEICHMS 3a9eTa, IN00 SK3aMEeHA U O KPUTEPHSIX OLICHKH 3HAHHIA.

Kaxprii oOydarommiics, BOWAS B ayIUTOPHIO, TIOJIy9aeT BOMPOC, b0 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 yriryOineHHO MPOBEPSAIOTCS 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  obaacmvlo  onpeodeienus  (Wid
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.Toukn, B KOTOPBIX MPOU3BOHAS paBHA HYJIO UM HE CYIIECTBYET, Ha3bIBAIOTCS
Kpumuueckumu (WM CTAlMOHAPHBIMU).

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

32. ludpdepennupyemas Gpyukuus 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 HeonpeodeieHnvim unmezpanom ot ¢yukuun f(X) u o6o3HayaeTcs

[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.Juppepenyuanvnoe ypagnenue — 370 ypaBHEHUE, CBA3BIBAIOIIEE HE3ABUCUMYIO
MEPEMEHHYIO X, HICKOMYIO (DYHKIIMIO } U €€ TPOU3BOAHBIC PA3TMUHbBIX 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  Ha3BIBACTCH  CXOOAWUMCA, €CIH CYIIECTBYeT KOHEYHBIM Tpeaen
MOCJIE0BATEILHOCTH €r0 YACTUYHBIX CYMM.

44.Cymma uucnosoz2o psaoa — npenesn nociaeoBaTeIbHOCTH YaCTUUHBIX CYMM psifa.

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

46.Ipusnax /anamoepa: Tlycts s psana D wu, € MOJNOKUTENbHBIMH 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 BCKTOpA HA3BIBAIOTCA KO/UUITUHEAPHbIMU, 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 éexkmopoe:

JIBa BEKTOpa KOJUIMHEAPHBI, €CJIM UX COOTBETCTBYIOIIAE KOOPIUHATHI

MIPONOPLIMOHAJILHEIL.

CKaJl}lprlM np0u38e0enuejw JABYX HCHYJICBBIX BECKTOPOB HA3BIBACTCs YU CJIO, 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 JIUHUAMU nepeozo nopaoka. (Jlunuelr mepBoro

NopsJIKa SIBJSIETCS TpsiMast.)

YpaBHEHHE IPSIMOI C YIIIOBBIM KOd(ppuiiueHToM K mmeet Bu y = kx+b .

Yenosou koygppunyuenm K npsiMoit paBeH TaHTCHCY yrila HaKJIOHA 3TOM MPSIMOM K
ocu Ox.



31

13.1lycTb nanbl ABe npsiMbIe [, : y =kx+b,L, : y =k,x+b, .
Ycnoeue napannenvnocmu npameix: k, =k,.
Ycnosue nepnenouxkynapnocmu npamoix: 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 MOPsI/IKA SBJISIOTCA OKPYKHOCTB, SJUIHIIC, Tapadoia, rumnepoora.)

16. Kanonuueckoe ypagnenue oKpyx#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 MEpPEeXoAe OT OJHOM TOYKM K JAPYrod, 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 MMOPSAKA 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 |11. 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
Ha3bIBACTCA ouazonanvHou. 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
BBIYHCIIACTCS 110 hopMyJIe:
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and;,|
=414y, —apHa,,

A, :|A|:

ay0y,
10.0Onpedenumenem mampuybl mpemvezo NOpadKa HA3BIBAETCS YHCIO, KOTOPOE
BBIYHCIIAETCS 110 (hopMyie (IPaBUIIO 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.KBagpaTtHas maTtpuua, y KOTOpPOM BCE €€ 3JIEMEHThI, PACHOJIOKEHHbIE HWXKE (WIH
BBIIIIE) TJIAaBHOW JMArOHAaJ, PaBHBI HYJII0, HA3bIBACTCS MPEY20ibHOU.

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 METOIUKU
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 TOJOXKUTEIbHBIC
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 1udpepeHupoBaHus CyMMbI, IPOU3BEACHUS
¥ YaCTHOTO JIBYX (DYHKIIUH.

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

22. Cdopmynupyite  mnpaBuna  auddepeHUUpoBaHUST  CTEIECHHOM,
JorapuMUUYECKOn, TOKA3aTeNbHON, TPUTOHOMETPUYECKUX QYHKIIUH.

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

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

25. JlaiiTe onpejeneHre MakcuMyma (MUHUMYyMa) QyHKITUY.

26.  CdopmynupyiiTe 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 dpopMyny NpuOIMKEHHOTO BEIYMCICHHS 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 3akirovaeTrcs TEOMETPHUYECKHA CMBICT (YHKIMH JBYX
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 (pyHKIMH ABYX nepemeHHBIX? ChopMmynupyiTe
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.



39

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. PaccTtostHue Mex 1y IByMsl TOUKaMH Ha TUIOCKOCTH U B IIPOCTPAHCTBE.

3. Jenenue oTpe3ka B JAaHHOM OTHOIIICHUHU.

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 IPOU3BE/ICHUE IBYX BEKTOPOB U €r0 CBOMCTBA.

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

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

10. TIlIpoexumsi BeKTOpa Ha OCh U €€ CBOWCTBAa. lIpoekimu BekTopa Ha OCH
KOOp/IMHAT.

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 PULTIEHTOM.

14. VYpaBHeHue npsIMOH, MPOXOASIIECH Yepe3 NaHHYI0 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. VYcnoue napamienbHOCTH U NEPIEHIUKYISIPHOCTH MPSMBIX.

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. YpaBHEHUE TMOBEPXHOCTU. Y paBHEHHUE
IJIOCKOCTH, TPOXONAIIEH dYepe3 JaHHYI0 TOUYKY, 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 IIPOCTPAHCTBE. 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 koMOMHAIMS CTPOK MaTpuilbl. JIMHEWHO 3aBUCHMBIE U
JIMHEWHO HE3aBHCUMBIE CTPOKU MaTpulbl. Teopema 0 paHre MaTpHUIbI.

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

12. Cucrema N JMMHEHHBIX YpaBHEHHWH ¢ N TiepeMeHHbBIMA. 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.  PasmepHOCTH M 6a3uC TUHEWHOTO MPOCTPAHCTRA.

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. Tpuronomerpudeckas ¢opMa KOMILIEKCHOTO dYwcia. Omnepanud Hap
KOMIUTEKCHBIMU YHCIIaMH, 3alIICAHHBIMHI B TPUTOHOMETPUIECKON (hopMme.

20. Tloka3zartenbHas (popma KOMILJIEKCHOTO YHUCIIA.

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

1. ®opmyaa npuOJIHKEHHOTO BBLIYMCICHHUSI OINPeNeJéHHOI0 HHTerpaJa,
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 TU(depeHIHATBHBIX YPABHEHUI YPaBHEHUSIMH
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 CHUCKAMHU JABYX MHOKECTB, 32JaHHBIX
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. Vkaxute 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 MPOH3BeIeHHe BEKTOPOB 2 = (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. CX0asAIIMMHUCSA SABJISAIOTCS HeCOOCTBEHHbIE HHTErPAaJibl...

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 mnpocTpaHcTBe HMeeTCs OTPE30K, COEJIMHSIOIIMA JBe TOYKH C
adcumccaMu pa3HbIX 3HAKOB. Toraa 3ToT 0Tpe30K 00513aTe/IbHO MepeceKaeT.. .
Bapuanmer omseema:

1) mrockocts OYZ

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

y_
27. Jasi ApoOHO-PANMOHAIBHON (YHKIIHU 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. -
bu6muorp. 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. lonoJiHUTeILHAS JINTEPATypa

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 nmocobue: [16+] / T. A. T'ynaii, A. @. Jlonrononosa, B. A. XKykoBa. —
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 nmpomecce peammzanmuu 00pazoBaTENbHON TporpamMMmbl B - (prnane
NPUMEHSIOTCSI COBPEMEHHBIE WHTEPAKTHBHBIE W MYJIbTUMEAWMHBIE CpPEICTBA
oOy4eHus (KOMITBIOTEPHI, MyJIbTUMEANA-TIPOSKTOPHI, HHTEPAKTHUBHBIC JOCKH H Jp.),
TEMaTHYECKHE CTEHABl M IUTaKaThl, a TaKXKe DJICKTPOHHBIE WH(GOPMAIMOHHBIC
00pa3oBaTeIbHbIE PECYPCHI.

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

DnexTpoHHas HHPOPMAIMOHHO-00pa3oBaTeIbHast cpeia 00eCeUrBacT:

7.1. JIoCTyM K 3JIEKTPOHHOM OMOJIIMOTEUHON 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 ycayr 1o
npenocrasiieHuto goctyna Kk ObC «Aibykc/ibooks.ru» ot 15.06.2022 ¢ OO0
«AMOYKC»)

7.2. Joctym K DSIEKTpOHHBIM 0Opa3oBaTelbHBIM pecypcam U (WJIH)
npodeccuoHanbHbIM 0a3aM AaHHBIX (MOA0OpKaM HH(POPMALMOHHBIX PECYpPCOB IO
TeMaTUKaM) B COOTBETCTBUU C COJIEpKAHUEM pean3yeMoil 00pa3oBaTelbHON
MIPOTPAMMBI:

- CcOOCTBEHHBIE JJIEKTPOHHBIE 00pa3oBaTelbHbIC W HMH()OPMAIMOHHBIC
PECYPCHI:

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

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

3. CepBuc nonoJHUTEIbHOTO 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. CereBoii HayuHblii xkypHal «IP: Teopus u npakTtukay» https://iptp.rgiis.ru

7. JlMCTaHIMOHHO-00pa30BaTEIbHBIN KaMILyC JOIIOJIHUTEIILHOTO
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 JJIEKTPOHHBIE 00pa30BaTeIbHbIC U NHGOPMAIITMOHHBIE 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. MunucrtepctBo npocsemenus Poccutickoit @enepamnuu 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. denepanpHblii moptan «Poccuiickoe oopasoBanuey» 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. Poccuiickas rocynapcTBeHHas ouoimoteka 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);
JIOCTYN K 3JIEKTPOHHOMY PAacClUCaHUIO; (OPMUPOBAHUE DJIEKTPOHHOTO MOPTQHOIHO
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
JTUCHUILIAHE (MOYJIIO)

Jlns BeneHust 0Opa3oBATENIbHOW JAESTENLHOCTA MO JAaHHOW JAUCIUILIMHE
bunmman AxkaneMun pacmoJiaraet MAaTEPUATBbHO-TEXHUYECKON 6a3oii,
o0ecCIieuynBaONIIeH MPOBEACHNUE BCEX BUIOB yUEOHBIX W TMPAKTUYECKHUX 3aHITHH,
MPEAYCMOTPEHHBIX YYEOHBIM IIJIJAHOM, W COOTBETCTBYIOIIEH JCHCTBYIOIINM
CaHUTAPHBIM U IPOTHUBOIIOKAPHBIM ITPaBUIaM 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 OOIECTBEHHOT0 uTaHus — 93,0 kB.M.

3aHATHS TPOBOMASTCS B ayJAUTOPUSIX JJIA MPOBEACHUS 3aHATHI JIEKIIMOHHOTO
TUMA, 3aHATHUM CEMUHAPCKOTO THUIA, KYpCOBOTO MPOEKTUPOBAHUS (BBIOJHEHUS
KYpPCOBBIX pabOT), TPYNMNOBBIX W WHJIWBUIYAIbHBIX KOHCYJBTAIMM, TEKYIIETO
KOHTPOJSI M MPOMEKYTOUHOM aTTecTalud, a TakkKe B MOMEIICHUSAX 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,
o0ecrieunBaONIMe TEeMaTUYECKUE WILTIOCTPAIIMM, COOTBETCTBYIOIIUE MPUMEPHBIM
mporpaMmaM JUCIHUIUIHH (MOJyJieii), pabouyuM ydeOHBIM MporpaMMaM JUCIUTUIINH
(Momyneit).

[Tomemenust mie  CaMOCTOSITENIbHONM pa0OThl  OOYYArONIMXCS OCHAICHBI
KOMITBIOTEPHOW TEXHMKOW C BO3MOXXHOCTBIO NMOJKIIOUCHUS K ceTu «HTepHeT u
obOecrieueHueM JI0CTyIa B AJIEKTPOHHYIO HH(POPMAIIMOHHO-00pa30BaTEIbHYIO CpeIy
OpraHu3alIluu.



57

9.  OCOBEHHOCTHU OBYYEHMUS JINI C OTPAHUYEHHBIMHA
BO3MOXHOCTAMMU 310POBbSA

Opranmzarusi 00pa3oBaTeNBLHOTO TIpoliecca JUIsl JIMI C OTPaHUYCHHBIMH
BO3MOXKHOCTSIMH  37I0POBBSI  OCYIIECTBISIETCSI 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,
«MeToauyecKuMU peKOMEHIAIMAMU 110 OPTaHU3aIlMu 00pa30BaTENIbHOTO Mpoliecca
JUIST WHBAIMIOB MW JIMIl C OTFPAaHUYCHHBIMH BO3MOXKHOCTSIMU 3JI0POBbSI B
o0pa30oBaTeNbHBIX OPTaHHW3aAllMAX BBICIIETO OO0pa3oBaHUs, B TOM  YHCIE
OCHAIIEHHOCTH 00pa30BaTeIbHOIO Mpoleccay MuHICTEpCTBA 00pa30BaHMS 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  Pa3BUTHsI, HHIUBUIYAIbHBIX BO3MOXKHOCTEM U MpHU
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 paszpaboTka y4YeOHBIX MaTepUaIoB Ui OOyYaroIIuXcsi C
OTPaHUYCHHBIMA BO3MOXKHOCTSIMUA ~ 3JIOPOBbSl TPOM3BOJUTCA C YyYE€TOM UX
WHIUBUTyaJIbHBIX OCOOCHHOCTEH.

[IpexycMoTpeHa BO3MOKHOCTh OOYYEHHS TI0 MHIUBUIYAIbHOMY TpaduKy.
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