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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 3JIEMEHTOM OOIIEeH KyJIbTYpHI.
[TosToMy MaTeMaTHdecKoe 00pa30oBaHUE CIIEIYyET pacCMaTpuBaTh KaK BaXKHEHIITYIO
COCTABJISIIONIYIO (PyH/TaMEHTAILHON TIOJITOTOBKHU OakasiaBpa.

ean TUCHUNIAHBI:

- pa3BUTHE HAaBBIKOB MAaTEMATHYECKOTO MBIIUICHHS, CIIOCOOCTBYIOIINX
OCYILECTBJISITh TIOMCK, KPUTHUYECKUNU aHaM3 U CHUHTE3 HMHQOpMAIUU, MPUMEHATH
CHUCTEMHBIN MOJIXOJ JJIsl PEIICHUS MTOCTABJICHHBIX YIIPABICHYECKUX 33/1a4;

- pa3BUTHE HABBIKOB HCIOJIb30BAHUS MaTEMaTUYECKUX METOJIOB U OCHOB
MaTeMaTHYECKOTO MOJICIMPOBAHMS, TMO3BOJISIONIMX BBIOUpPATh U OOOCHOBBIBATH
ONTUMAJbHBIE  CIOCOOBI  pEIICHHUS]  TOCTaBJIEHHBIX  DKOHOMHYECKHUX U
yIpaBIE€HYECKUX 3a]1a4;

- pa3BUTHE MAaTEMATUYECKON KyIbTyphl y 00y4aromerocs.

Marematuyeckoe o00pa3zoBaHue OakajaBpa JOJDKHO OCHOBBIBAThCS Ha
(byHIaMEHTAIBHBIX MTOHATHIX MaTEMaTHKH.

dOyHAAMEHTAILHOCTh MaTEMaTUYeCKOW IMOJATOTOBKM BKJIKOYaeT B  ceOs
JIOCTATOYHYIO OOIITHOCTh MaTEMaTUYECKUX MOHATHH U KOHCTPYKIIUMA, oOecrieunBaeT
IIUPOKUN CIIEKTP WX MPUMEHHMOCTH, TOYHOCTH (hOPMYIHPOBOK MATEMATHUYCCKUX
CBOMCTB M3y4aeMbIX OOBEKTOB, JOTUUECKYH) CTPOTOCTh H3JIOKEHHS MAaTEeMaTHKH,
ONUPAIOLIYIOCS HA COBPEMEHHBIA MATEMATUYECKUH SA3BIK.

[Iporpamma BkiItOUaeT B ceOsl CIEAYIOIIME OCHOBHBIE pasieiibl: «OCHOBBI
MaTeMaTHYECKOro aHaiuu3ay, «JIuHeiHas anreOpa», «IIEMEHTHl AHAIMTHYECKOMN
reomerpumn».  IlocTpoeHHe  COOTBETCTBYIOIIMX  MAaTE€MAaTHYECKMX  KypCOB
CIIOCOOCTBYET PELIECHUIO0 OCHOBHBIX 3A0aY OUCUUNTIUHDL.

- ¢oopMUpOBaHHE 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

JlucuuiuinHa ~ M3y4aeTcs [0 HampaslieHHsM  noarotopku — 27.03.05
«MnnoBatuka» u 38.03.02 «MeHeKMEHT» B 00s3aTEIbHON YacTh y4eOHOro TjIaHa



U peaau3yeTcs Ha MepBOM U BTOpoM roxy obOyduenus (1, 2, 3 cemecTpbl — O4Has U
OYHO-3a04YHas; 2, 3, 4 — 3a0uHast popMa OOyUEHUS).

Pa3BuTre mMaTeMaTH4eCcKON KyJIbTypbl OOy4YarOMIMXCS JOJKHO BKJIHOYATh B
ce0st ICHOE MOHMMaHKe HEOOXOJMMOCTH MAaTeMaTUYECKON COCTaBIISIONIEH B 00IIeiH
NOATOTOBKE, BBIPAOOTKY NPEACTABICHHUS O POJIM MU MECT€ MaTeMaTUKA B
COBPEMEHHOW LIMBWIM3ALMU U MHUPOBOM KYJIbTYpPE, YMEHHUE JOTMYECKUA MBICIHTD,
ONepUpoBaTh C aOCTPakTHBIMU OOBEKTaMH U KOPPEKTHO  HCIIOJIb30BaTh
MAaTEMaTUYECKHE TIIOHATHA M CHMBOJIBI JJIi BBIPAKEHHS KOJMYECTBEHHBIX H
Ka4E€CTBEHHBIX OTHOILLICHH.

[TonydeHHbIe B pe3ysIbTaTe U3YUEHUS NUCIUIUIMHBI 3HAHUS U HABBIKM MOTYT
ObITh KCMOJB30BAHBl MPU MOCIACAYIOMIEM U3YYCHUM TaKUX JUCIUIUIMH Kak
«OKOHOMHKa», «Teopus MEHEMKMEHTa, « TeopHst BEpOATHOCTH U MaTeMaTUIECKAast
CTaTHUCTUKA», « DKOHOMHUYECKAsE CTATUCTUKA», «YUET, aHaIu3, ayauT» u Ap. bazoii
JUI. U3y4YEHUs JAaHHOW JUCIUIUIMHBI SIBJISIOTCS. 3HAHWS, HABBIKM W yMEHUS,
c(OpMHPOBAaHHBIE IPU U3YUEHUHU IIKOJIBHOTO Kypca.



2. OBBEM JUCHUILIAHBLI (MOAY.JIST) B 3AYETHBIX EAWHUATIAX
C YKABAHUEM KOJUYECTBA AKAJIEMUYECKHUX
(ACTPOHOMHUYECKHX) YACOB I1O 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:

27.03.05 «MlaHOBaTHKA)

dopmupyembie KOMIETEHINH (MU UX YaCTH)
HanmenoBanue TeMsbl H o = v <
2 & = = &
> 2 S S 5
Tema 1. DneMeHTs TEOPUH MHOKECTB. + + +
Tema 2. [TonsiTue GyHKIHH. + + + +
Tewma 3. [Ipeaensl 4ncIoBOM MOCIIEIOBATEILHOCTH N . . N N
1 QYHKIIUU
Tewma 4. [IpousBoanas GpyHKIUU. + + + + +
Tema 5. OyHKIIMU HECKOJIBKUX ITIEPEMEHHBIX. + + + + +
Tema 6. HeonpeneneHHbl HHTETpall. + + + + +
Tema 7. OnpeneneHHbl HHTErpal. + + + + +
Tewma 8. luddepennmansubie ypaBHEHUS. + + + + +
Tema 9. UncnoBsle U (yHKIMOHAIBHBIE PSI/IBL. + + + + +
Tema 10. Cucremsl koopauHart. [Ipocreiinme
3a7a4 aHAJTUTUYECKON T€OMETPHH. + + + + +
Tema 11. Bekrophnas anre6pa. + + + + +
Tewma 12. JIunuM Ha MIIOCKOCTH. + + + + +
Tema 13. [ToBepXHOCTU ¥ JTUHUU B IPOCTPAHCTBE. + + + + +
Tema 14. OcHOBHBIE CBEJICHUS O MaTpHIlaX. + + + + +
Tema 15. Onpenenurenu. + + + + +
Tema 16. CrcteMbl BEKTOPOB, paHT MaTPHIIBL. + + + + +
Tewma 17. CucteMbl TMHEHHBIX YpaBHEHHI. + + + + +




38.03.02 «MeHemmKMEeHT

dopmupyemMble KOMIETSHIINH (WIH UX
YacTH)
HanmenoBanue Temsl . N o 0 ©

BN N N

~ & 3 S S
Tema 1. DneMeHTsI TEOPUH MHOKECTB. + + +
Tema 2. [TonsiTue QyHKIMH. + + +
Tewma 3. [Ipeaesnbl uncioBOM MOCIIEIOBATEILHOCTH U N . . N N
byHKIHHA
Tewma 4. [IpousBogHas GyHKIHH. " " " " "
Tema 5. @yHKIMY HECKOJIBKUX IEPEMEHHBIX. + + + + +
Tema 6. HeonpeneneHHblid HHTETpall. + + + + +
Tewma 7. OnipeieieHHbIN UHTETPAL. + + + + +
Tewma 8. luddepennmansubie ypaBHEHUS. + + + + +
Tema 9. UncnoBele U (yHKIIMOHAIBHBIE PSIBL. + + + + +
Tema 10. Cucremsl koopauHat. [Ipocreiinme 3agaumn
AHAIIMTUYECKON reOMEeTpHH. + + + + +
Tema 11. Bekropras anreopa. + + + + +
Tewma 12. JIunuM Ha MIOCKOCTH. + + + + +
Tewma 13. IloBepXHOCTH U JTMHUHU B IPOCTPAHCTBE. + + + + +
Tema 14. OcHOBHBIE CBEJICHUSI O MATPUIIAX. + + + + +
Tema 15. Onpenenurenu. + + + + +
Tema 16. Cuctembl BEKTOPOB, PAHT MaTPHUIIBI. + + + " "
Tema 17. Cuctembl TUHEHHBIX YpaBHEHUH. + + + + +

3.2. Coaep:xkanue pa3aesioB JUCHUIIUHBI (MOXYJIA) U KOHTPOJbHbIE

BOINPOCHI IS CAMOCTOATEIHLHOM PadoThI (CAMOKOHTPOJIS)
00y4arImnxcs.
Pasznen |. OcHOBBI MATEMATHYECKOT0 AHAJIN3A.

Tema 1. D1eMeHTbI TEOPUM MHOKECTB.

[Tonarue muoxectBa. Onepanuu HaJ MHOKECTBaAMU. AOCOIIOTHAS BEJIMUMHA

,2161\/’ICTBI/IT€J'IBHOFO quclia. OKpGCTHOCTB TOYKH.
KOHmpOJZbele eonpocosl.

1. Yro Takoe ynciioBoe MHOkeCcTBO? Kakue ObIBarOT MHOXKECTBA?

2. YKa)xuTe COOTHOIIECHHE MCKAY MHOXCCTBAMHN HATYPAJIbHBIX, ICJbIX,

panruoOHAJIbHBIX U I[CflCTBPITCJ'IBHBIX YHUCCII.

3. Kakoe = MHOXeCTBO Ha3bIBACTCA  PACIIMPEHHBIM  MHOYKECTBOM

JICUCTBUTEIBHBIX YHUCEN?




4. Yro Takoe nogMHoxkecTBo? [IpuBeauTe mpuMepbl NOJIMHOKECTB.

5. [laiite ompenenenue BenuuuHbl. [lpuBenure npuMepbl MOCTOSHHBIX U
MEePEMEHHBIX BEITUYHH.

6. [lepeuncnure onepaiyu, BHIIOIHIEMbIE HaJl MHOKECTBAMHU.

/. Yto Ha3pIBaeTCs MHTEpBaJoM (mpomexyTkom)? Hanummre oOo3HaueHue
pa3IUYHBIX UHTEPBAJIOB.

8. [lafiTe moHsATHE aOCONMIOTHON BENMYMHBI (MJIM MOMYJSI) MEHCTBUTEIHLHOTO
yucna. ChopMynupyiTe CBONCTBA aOCOTIOTHON BETUIHHBI.

9. YUto Ha3bIBaE€TCA OKPECTHOCTHIO TOUKH?

Tema 2. IlonsiTue pyHKIUMN.

@yHKIMOHAIbHAS 3aBUCUMOCTh. CBolcTBa (QyHKUMU. ['paduku OCHOBHBIX
aneMeHTapHbIX QyHKIUH. [[pumeHenre pyHKIuN B SKOHOMUKE.

KOHWlpOJZbele eonpocsl.

1. Jatite onpenencHue QyHKIUU.

2. Urto 3HauuT 3a1aTh PYHKIUIO?

3. Yro Takoe 00aacTh onpeeneHus (CymecTBoOBaHus) QyHKIUNA?

4, Kakue cnoco0Obl 3amanus ¢GyHkuuu cymectByror? Kakoil cnoco0
HanoOoJiee HATJISAAHBINA?

S. ChopmynupyiiTe OCHOBHbIE CBOMCTBAa (YHKIIMU: UYETHOCTh U
HEYETHOCTh, MOHOTOHHOCTh, OTPaHUYEHHOCTb, IEPUOJUIHOCTD.

6. JlaiiTe onpeienicHUE IBHOW M HEIBHOU (DYHKIIUH.

7. Jaiite moHsitue oOpaTHOM GyHKIMU. UTO MOKHO cKa3aTh O rpadukax
B3aMMHO OOPaTHBIX (PYHKITUN?

8. [lepeuncirure OCHOBHBIE AIEMEHTapHbIE QYHKIIUU.

9. JlaiiTe OHSTHE CIIOKHOU (DYHKIIMH.

10. JlaiiTe xnaccudukaimio 3IeMeHTapHbIX QYHKITUH.
11.  Yro Takoe ¢GhyHKIMS TOJIE3HOCTH, IPOU3BOJCTBEHHAS (DYHKIHS, (YHKIIHS
BBITYCKA, QPYHKIMS U3AEPHKEK, PYHKIHMS Cripoca, HOTPeOIeHHS U IPEATIOKEH S ?

Tema 3. IIpeaesibl 4nCJI0BOI NMOCIEI0BATEILHOCTH U (DYHKIIHUM.

[Ipenen wyucnoBoit mnocnenoBarenbHocTH. Ilpenen @ynkuuu. OcCHOBHBIE
TeopeMbl 0 mpeaenax. HenpeprsiBHOCTh (hyHKIMM B Touke. [oGanbHbIe CBOMCTBA
HEMPEephIBHBIX (YHKIMA. becKoHeUHO Maible B TOuke (YHKIIMHM, WX CBOMCTBA.
CpaBHeHHE O€CKOHEYHO MAJIbIX.



Koumponvnwvie eonpocur:

UTo Ha3bIBAE€TCS YMCIOBOM MOCIEI0BATENEHOCTHIO?

Urto u3 ceds npeacTapisieT rpadK YUCIOBOM MOCIEI0BATEILHOCTH?
Koraa cunurtaercs 3alaHHON 4KCIIOBas MOCIIEI0BATEILHOCTD?

Kakast mociie1oBaTeIbHOCTh HA3bIBACTCSI MOHOTOHHOM, OTPaHUYEHHOM?
Kakue nocnenoBaTeibHOCTA HA3bIBAIOTCS CXOASITUMUCS?

[aiiTe onpeaeneHne npeaena YucIoBOM MOCIEeI0BATEIbHOCTH.

Korna nocnenoBaTenbHOCTH CXOAATCS?

No gk owhe

8. ChopmynupyiiTe TOHITHS OECKOHEYHO MaJlOM MOCIIE0BATEIBbHOCTU U
OECKOHEYHO OOJIBIION MOCIEeI0BATEILHOCTH.

Q. [lepeunciutTe OCHOBHBIE TEOPEMBI O MPEAENIax MOCIeOBATEIHHOCTH.

10. CdopmymupyiiTe onpeaenenue npeaena QyHKII.

11.  Yto Takoe nMpaBOCTOPOHHUHN U JIEBOCTOPOHHMI Mpeaesibl QyHKIUN?

12. Ilepeunciute OCHOBHBIC TEOPEMBI O Mpeaenax (HyHKIIHH.

13.  3anmmure 3aMedatenbHbIC TIPEAETbl GYHKITHH.

14.  [laiite ompezeleHUE HENPEPHIBHOCTH (PYHKIMM B TOYKE M Ha
WHTEpBAJIE.

15.  Yro Takoe TouKa pa3pbiBa GyHKIIUN?

16.  Kaxwue ObIBatoT TOUKH pa3pbiBa GYHKITUU?

Tema 4. IIpousBoanas pyHKumMHU.

[lonsiTue NPOM3BOAHOM, €€ CMBICA B NPUKIATHBIX 3a1adax ((pusmke,
skoHOMHUKE H Ap.). OcHoBHble mpaBuna auddepenuupoBanus. I[IpousBoaHbIe
OCHOBHBIX 3JIEMEHTApHBIX (PyHKIH. [Ipon3BoaHAas CI0XKHOM U 00paTHON QYHKIIHH.
[Ipon3Boanbie BbicIIMX MOpsAKOB. I[IpaBuno Jlonmutans. OCHOBHBIE TEOPEMBI O
TupdepeHpyeMbiX GYHKIUSAX M MX npuiioxkeHua. Touku skcrpemyma. Teopema
®epma. Teopembr Pomns, Jlarpawxka, Komm, nx npumenenue. I[Ipumenenue
MPOU3BOJAHON NIl UCCAEAOBaHUS (PYHKIMI M MOCTPOEHUS MX rpadukoB. YCIOBUS
MOHOTOHHOCTH (QyHKIMH. OKCcTpeMymbl (QyHkimu. Heobxogmmoe ycioBue.
HocraTtounsie ycnoBus. Haubonpiniee W HauMeHbllee 3HAY€HUE (DYHKIIUH,
muddepennupyemoir Ha otpe3ke.  Beimykiocte (yskiuu. Touku meperuoda.
Acumnrotel ¢yHkiuid. OOmas cxema uccienoBanus GyHKIUNA U TMOCTPOCHUE UX
rpadukos. [Ipuioxenre npon3BoJHON B SIKOHOMUYECKOU TEOPHUHU.

KonmponvHuie sonpocul:
1. JlaiiTe onpesenenne Npon3BOIHON PYHKITUH.
2. Kakue 0003HaueHns MPOU3BOAHON CYIIECTBYIOT?
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3. ChopmynupyiiTe anropuT™M HAXOXKIEHUS TMPOU3BOTHON (YHKIIHH,
UCTIONB3YS OTpeieNieHNE MPOU3BOIHOM.

4. B 9em cocTOUT reoMeTpUIeCcKUii CMBICI MPOU3BOTHOM?

S. 3anumuTe ypaBHEHHE KacaTeabHOU K rpaduKy GYHKIIUU B TOUKE.

6. B gyem cocTout ¢puznueckuii CMbICT TPOU3BOTHOM?

7. Cdhopmynupyiite npaBuia 1udpepeHupoBaHns CyMMbI, IPOU3BEACHUS
¥ YaCTHOTO JIBYX (DYHKIIUH.

8. CdhopmynupyiiTe mpaBUia HAXOXKICHUS TPOM3BOIAHBIX AIIEMEHTaPHBIX
(hyHKITHIA.

Q. [TpuBenuTte npaBuio auddepeHIupoBaHUs CI0KHONW PYHKIIUN.

10. Kak HaliTu IpOM3BOJIHYIO CTEIIEHHO-TIOKA3aTeNbHON QyHKIUNU?

11. CdopmynupyiiTe NpaBWIO HAXOXKACHHUS MPOU3BOJHON (PyHKIMH,
3aJJaHHON HESIBHO.

12. JlaiiTe ompeaeneHne MPOU3BOTHOW BTOPOTO TMOPSIKA M YKAXKHUTE €€
(bu3UYECKUil CMBICTT.

13. Cdopmynupyiite npasuio Jlonurars.

14, Kakas «¢yHKuMs Ha3bIBaeTCsl CTPOTO BO3pacTarolied W CTPOro
yosiBaromei? CdopMynupyiite HEOOXOJAMMBIM H  JIOCTaTOYHBIM  MpPHU3HAKU
BO3pacTaHus (yObIBaHUS ) (DYHKIIUH.

15.  JlaifTe onpeneneHue MakcuMyma (MUHUMYMa) (PyHKIIUH.

16. CdopmynupyiiTe HEOOXOUMOE YCIOBUE CYIIECTBOBAHUS IKCTPEMyMa.

17. Kaxue TOYKH Ha3bIBAIOTCS KPUTHUECKUMU (CTAMOHAPHBIMU)? YKaXKUTE

YCIIOBUS UX HAXOXKICHHUSI.

18. CdopmynupyiiTe 10CTATOUHOE YCIOBUE CYIIECTBOBAHUS IKCTPEMYMaA.

19. CdopmynupyiiTe oO1ie npaBuiia uccaeaoBaHus GyHKIIUN Ha

JKCTPEMYM.

20. Cdopmynupyiite anropuT™M HaX0XKI€HUSI HANOOJBIIIETO ¥ HANMEHBIIIETO

3HAYECHUN (PYHKIMH.

21.  OnummTe 00IIyIO CXeMy HCCIIeN0BaHus (YHKIIUH U TIOCTPOCHUS UX

rpaguKoB.

Tema 5. ®yHKIIUN HECKOJIbKHX MEPEMEHHBIX.

Toueynble MHO)ecTBa B N-MEpHOM IpPOCTpaHCTBE. DYHKIIMU HECKOJIBKUX
NEepPEeMEHHBIX, MX HeNpepbIBHOCTh. [IpousBoanbie u mguddepeHunanst QyHKIUU
HECKOJIbKUX MEPEMEHHbIX. DKCTpEeMYM (DYHKIIMM HECKOJbKUX NEepeMeHHbIX. MeTon
HaMEHBIINX KBAaApaToB. PYyHKIMM HECKOJIBKUX IEPEMEHHBIX B 3KOHOMMYECKOMN
teopun. Kiraccuueckne meroapl ontumusanuu. OyHKIUU CIIpOCca U MPEIII0KEHUS.
Oyuk1us nosiesHoctu. KpuBbie 6e3paznuyus.
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KOHWIpOJZbele eonpocol.

1. Jaiite nonstue GyHKIUN HECKOIBKUX IMEPEMEHHBIX.

2. Haiite onpenenenue GyHKINUN ABYX HE3aBUCHUMBIX ITIEPEMECHHBIX.

3. Uto u3 cebs mpeacTaBiseT 00JacTh ompeneieHus s (YHKIUU IBYX
nepeMeHHbIX? M300pa3uTe Ha KOOPAMHATHOM MIIOCKOCTH.

4, YeM oTIIMUAETCSI TEOMETPUICCKHUI CMBICIT (DYHKIIMH JIBYX TIEPEMEHHBIX OT
reOMETPUYECKOTO CMbICIIa (PYHKIIMH OJHOM MepeMeHHON?

S. [laiite ompeneneHre 4YacTHOM IPOM3BOAHOM MEPBOIO IOPSAAKA IS
(GYHKIMY TBYX TIEPEMEHHBIX.

6. Hanumure BoIpaskeHus U1 BCEX YaCTHBIX MPOU3BOIHBIX BTOPOTO MOPSIKA
Ut QYHKIUU IBYX ITIEPEMCHHBIX.

7. Yrto Takoe 3KCTpeMyM (DYHKIIMH IBYX I€PEMEHHBIX?

8. ChopmynupyiiTe HCOOXOAMMBIC YCIIOBHS CYIIECTBOBAHUS dKCTPEMyMa

(GyHKIMU IBYX TTEPEMEHHBIX.

9. Cdopmynmupyiite  AOCTaTOYHBIE YCIOBUSL AKCTpeMyma (YHKUIMM — JIBYX
TIEPEMEHHBIX.

10. HazoBure (HyHKIIUN HECKOJIBKUX MMEPEMEHHBIX, IPUMEHSEMBIX B
SKOHOMHUYECKOU TEOPUHU.
11.  Yro Takoe QPyHKIUMU CHPOCa, MPEIIOKEHUS, TTOJIEC3HOCTH?

Tema 6. HeonpeneseHHbI MHTErpaJl.

[lonsitue mnepBooOpaszHoi (yHkuuu. HeompeneneHHbId HMHTETpal W €ro
cBoiicTBa. Mcnonb3oBanue TabauI HHTErpagoB. MeTo bl HHTETPUPOBAHHUS.

Koumponvuwie 6onpocwi:
1. Urto Ha3bIBaeTCs mepBO0Opa3HOM QyHKITHHN?
2. Korma cymectByet nepBooOpasHast 1uist PyHKIIUU, U CKOJIBKO UX MOXKET
uMeTh QyHKIHS?
3. JlaiiTe ompeneneHue HEOMPEACICHHOIO HWHTETrpalia. Y KaXXUTe CBS3b
MEXKTy IepBO0Opa3HOi GyHKIMEN U HEONPEACICHHBIM HHTETPAJIOM.
Kak Ha3bpIBaeTcs ornepaiusi HaX0XKIeHUsI TEPBOOOpa3ZHON PyHKIIMH?
CdopmynupyiiTe OCHOBHBIE CBOMCTBA HEONIPECICHHOTO HHTETPAIa.

[lepeuncnure ocCHOBHBIC (DOPMYITBI HHTETPUPOBAHUS.

4

3)

6. B 4ueMm cocToUuT reoMeTpudecKuil CMBICI HEOTIPEIEIEHHOT0 HHTerpana’?
7

8 B ueM cocTouT MeTo1 MOJACTAaHOBKU MTPU UHTETPUPOBAHUH (PYHKITUHN?
9.

Onuimre MCTOJ MHTCTPHUPOBAHUSA I10 HACTAM.
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Tema /. OnpeaesieHHbI HHTETPAJI.

3agaun, NIPUBOIAIINE K OHATHIO ONPENEIEHHOr0 HHTErpana. OnpeneneHHblil
uHTerpanl u ero cpoiictBa. dopmyna HeroTona-JleiiOHuIla, ee mMpUMEHEHUE IS
BBIYHCIICHUSA ONPEAETIECHHBIX WHTETPAJIOB. Mertobl VHTETPUPOBAHHS.
HecobOctBennbie nHTETpabl. Mcnonb3oBanue MOHATHS OMIPEIEIICHHOTO HHTETpaia B
SKOHOMUKE.

KOHWIpOJZbele eonpocol.

1. Kakas ¢urypa Ha3pIBacTCsl KPUBOJIMHEHHON Tpamnenuei?

2. Urto Takoe WHTErpailpHas cymMma JUis (QYHKIUH Ha HEKOTOPOM
uHTEepBaEe?)

3.  Uro Ha3pIBaeTCA OMNPEICICHHBIM HMHTETPAJOM Ha HEKOTOPOM
MHTEpBAJIE?

4, Chopmynupyiite JIOCTATOYHOE yCJIOBUE CYIIIECTBOBAHUS

OTIpEIEIEHHOT0 HHTETpaa.

5. OnuiunTe TeoMeTPUIECKUI CMBICI ONPEEIIEHHOTO UHTErpasa.

Onumunre GU3NYECKUN CMBICI ONIPEIEICHHOIO HHTErpaa.

7 Cdopmynupyiite cBoWCTBa ONPEACIIEHHOIO HHTErpaa.

8. Cdopmynupyiite npasuiio Hetorona-JIeitonua.

9 [lepeuncnute METOBI BEIYMCICHUS OMPENEICHHOTO HHTETpaIa.

10. Kakwue uHTErpasibl Ha3bIBAIOTCS HECOOCTBEHHBIMHU?

11. HamumuTte mnpaBuiIo, MO KOTOPOMY BBIYUCISIOTCS HECOOCTBEHHBIE
uHTerpaisl. Korna HecoOCTBEHHbIE HHTETPAJIbl CXOIATCSA?

12. TlpuBenute GopMyIibl BHIYUCICHHUS 00beMa Teja BpaIleHUs B Cydasx,
KOT'JIa OChIO BpauleHus spisercs ocb OX, a koraa - och Oy.

13. Hanmmmre ¢opMyny s BBYUACICHHUS MYTH TPU HEPABHOMEPHOM
JIBHKCHUH.

14.  Hanummre ¢popMyity [Uisl BBIYMCIEHUS paOOThI TPU IEPEMEHHOM CHUJIE.

15.  Kak ucnonb3yeTtcs OHSATHE ONPEIEICHHOTO UHTETpajla B 9KOHOMUKE?

Tema 8. Iuddepenuuaibbie ypaBHeHHS.

Huddepenunanbupie ypaBHeHUs: mnepBoro mnopsiaka. OCHOBHbIE MOHSTHSL.
3amaua Komm. O6miee u yacTHOE pellleHHe ypaBHEHHUA. ['eoMeTpuyecKkuili CMbICIT
YpaBHEHHUS. Y PAaBHEHUS C Pa3AeSIIOIIMMHUCS NTepeMEHHbIMU. Henonnble ypaBHEHUS.
Jluneiinpie ypaBHEHHS MepBOTO nopsiaka. Juddepennuanbapie ypaBHEHNUS BTOPOTO
nopsika. OCHOBHbIE TOHATHS. YPaBHEHMsS BTOPOTO MOPSAAKA, JAOIYCKAFOIIUE
NOHW)KEHHE Nopsaaka. JIMHelHble ypaBHEHHsS BTOPOrO MOPSAKA C IMOCTOSHHBIMH
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koddpurmenTamu (otHOpOIHBIE u HEOJHOPOHBIE). Ucnonb3oBanue
mudepeHnanbHbIX YpaBHEHUN B SKOHOMUKE.

KOHWIpOJZbele eonpocsl.

1. JlawiTe obrmee onpeaenenne nudPpepeHInaTbHOTO YpaBHEHUS.

2. Yewm omnpeaensercst mopsaok audhepeHImanbHOr0 YpaBHEHUS?

3. Kak 3ammceiBaeTcss mpocTteiimee auddepeHmanbHoe  ypaBHEHHE
NEepPBOro Nopsiaka?

4.  Yro Ha3bIBaeTCA pemieHueM auddepeHmaibHOT0 ypaBHEHUS ?

5. Kakoe pemenne HaspiBaeTcsl oOIMMM perreHreM uddepeHIHaTBHOTO
ypaBHEHUSI?

6. Kakoe pemnienue Ha3pIBaeTCS YaCTHBIM pelieHreM TupepeHInantsHOro
ypaBHEHUSA?

7. Yro Takoe 3amava Kommn?

8. [aiite ONPENECITICHUE nuddepeHranbHOro YpPaBHEHUS c
Pa3IeSIOIMIUMHUCS TIEPEMEHHBIMU.

9.  alite ompeneneHue JUHEWHOro auQGEepeHIIMATBHOTO YpaBHEHUS

IIEPBOTO NOPsJIKA.
10.  Kak pematorcst quddepeHimanbabie ypaBHEHUS BUIA:
y* =1(x); y" =f(x, y); y" = f(y, y)? (OK-3)
11.  IIpuBeauTe mpuMepsl UCIIONb30BaHUA AU (HEepEeHINATbHBIX YPABHEHHM
B SKOHOMUKE.

Tema 9. UncinoBbie M PYHKIMOHAJIBLHbIE PS/IBI.

beckoHeuHbIE DBl C IOCTOSHHBIMM 4iieHamu. llonsatue psma u  ero
cxomumoctu.  CBomcTBa  cxomsamuxcss  panoB.  Ilpu3Hakum — cXoAMMOCTH
MTOJIOKUATENIBHBIX PSAOB. 3HaKodepenyromuecs psaapl. OyHKIMOHAIBHBIE PSIbL.
PaBHOMepHass cxXxoguMOCTh (YHKIMOHAIBHOTO psga. CBOHCTBA PaBHOMEPHO
cxonamuxcs panoB. Crenennbie psaasl. Psaasl Teitnnopa u Makiopena. Psast @ypoe.

Koumponvuvie 6onpocwi:

JlaiiTe onpeaeneHne YuciaoBOro psaa.

Korna psa cunraercs 3a1aHHbIM?

Kaxkue psasibl Ha3bIBalOTCS CXOSAIIUMHUCS, @ KaKUe PaCcXOSIIIIUMUCS?
[TepeunicnuTe OCHOBHBIE CBOMCTBA CXOISIINXCS PSAJIOB.
Chopmynupyiite HEOOXOTUMBIIN MPU3HAK CXOIUMOCTH PsIa.

o ukswNE

Urto u3 cels mpeAcTaBiIsieT TapMOHUYECKUH psajt?
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7. Chopmynupyiite AOCTATOYHBIA MPU3HAK CXOJUMOCTH psga C
MOJIOKUTEIbHBIMU YWICHAMH (MPU3HAK CPABHEHUS).

8. Kak omnpenenutb cXOAMMOCTb WM PACXOJIUMOCTH PSIOB C MOMOIIBIO
MPeIeSIbHOTO MTPU3HAaKa CPAaBHEHUS?

Q. Chopmymupyiite npusnak Jlamambepa.

10. aiiTe onpeaeeHne 3HAKOYEPEIYIOIIETOCs psijia.

11. Cdopmynupyiite NpHU3HAK CXOJMMOCTH 3HAKOUEPEAYIOIIETocs psja
(npusHak JleitOuua).

12. CdopmynupyiiTe T0CTaTOUHBINA MPU3HAK CXOJUMOCTH 3HAKOIIEPEMEHHOTO
psna.

13.  Jlaiire onpezaeneHre aOCOIOTHO CXOJSIErOCsl U YCIOBHO CXOJSIIETOCs
PSIIIOB.

14.  Yto u3 cebs npeacTapiaseT CTENEHHON psij?

15.  UYrto HazbiBaeTCs 00JACTHIO CXOAUMOCTH CTEIIEHHOTO psia?

16.  Cdopmynupyiite Teopemy Abens.

17.  Yro Takoe paanyc CXOAUMOCTH CTEIIEHHOTO psiaa?

18.  Uro HazwbiBaercs psgoM MakinopeHa?

19. Cdopmynupyiite He0OOXOAUMOE U JOCTATOYHOE YCIOBHE CXOJUMOCTH
psna MaknopeHa.

20.  Yro HaseBaercs psgom Teitmopa?

Paznes |1. DiieMeHTHI aHATUTHYECKOH reOMeTPUM HA NMPSMON, IJIOCKOCTH U B
TPeXMepPHOM NMPOCTPAHCTBE.

Tema 10. Cucremsl koopauHat. Ilpocreiilime 3a7a4u aHAJTUTHYECKOH
reoMeTpHH.

JlekapToBbl KOOpDAMHATBI Ha TMPSMOM, HA IUIOCKOCTM M B IPOCTPAHCTBE.
PaccrosiHue wmexnay nByMs Toukamu. JleneHue oTpe3ka B JAaHHOM OTHOILIECHUH.
[lonsipHBIE KOOPINHATBL.

Koumponvnwie 6onpocowi:

1. Uto Ha3bIBAETCS YUCIOBOU OChIO?

2. JlaliTe moHATHE NPSIMOYTOJIBHOM CUCTEMBI KOOPAMHAT HA MJIOCKOCTH U B
MIPOCTPAHCTRE.

3. UTo Ha3bIBAIOT MNPSIMOYTOJBHBIMUA KOOPJUHATAMHA TOUYKH Ha TJIOCKOCTH

Y B IPOCTPAHCTBE?
4, Kak HailiTu paccTosiHMEe MeXIy ABYMs TOYKaMU Ha IUIOCKOCTH WU B
npocTtpaHncTBe? BeiBeanTe COOTBETCTBYIONIYIO (hOPMYITY.
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d. 3anummre GOpMyITbl KOOPIUHAT TOUKH, ACIIAIIEH HEKOTOPBIN OTPE30K B
JAHHOM COOTHOIIEHUU. Kak HallTh KOOpAMHATHI CEPEAUHBI OTpe3Ka?

6. JlaiTe MoHATHE MOJISIPHOM CUCTEMBI KOOPIUHAT.

7. [TokaxxuTte CBsI3b MEXKIY MPSMOYTOJIbHBIMU JIEKAPTOBBIMU KOOPJUHATAMU U
MOJIIPHBIMM.

Tema 11. BekTtopHasi anredpa.

[Tonsitue Bektopa. OcHoBHBIE omnpeneneHus. CrocoObl 3aJaHUsl BEKTOPOB.
JInneiiHple onepanyy HaJl BEKTOpaMH U UX cBorcTBa. [Ipoeknns BEKTopa Ha OChb U €€
cBoiicTBa. basuc. Pa3noxxenue Bekropa 1o 6asucy. YciaoBue KOJJIMHEAPHOCTH JIBYX
BEKTOPOB. JIMHENHAsA 3aBUCUMOCTb BEKTOPOB. CKaIsIpHOE, BEKTOPHOE U CMELIAHHOE
IIPOU3BEACHUE BEKTOPOB, HMX CBOMCTBA M KOOpAWHATHAs 3aIlUCh. Y CIOBHUE
OPTOTOHAJIIBHOCTH JIBYX BEKTOPOB.

KOHWlpOJZbele eonpocsl.

1. Urto Ha3biBaeTcs BeKTOpoM? [laiiTe MOHATHE AJIMHBI BEKTOPA.

2. Kakune BekTOpa Ha3bIBAIOTCS KOJUIMHEAPHBIMU, PABHBIMU?

3. Yrto u3 cedst mpeACcTaBisieT HyJIE€BOM BEKTOP?

4, JlaiiTe TOHATHS JTUHEWHBIX ONEpPAMKA HAJl BEKTOPAMU: MPOU3BEACHUSA

BEKTOpa Ha YHMCJIO, CyMMBbl JBYX BEKTOPOB (MPaBWJIO TPEYTrOJIbHUKA, IMPABHUIIO
napajiesorpaMmma), pa3HocTH JBYyX BEKTOpoB. Ilepeunciaute ux cBoicTBa.

S. Uto Ha3bIBaeTCS KOOpAMHATAMU BEKTOpa?

6. ChopmynupyiiTe ompeneneHue CKalsIpHOTO TPOU3ZBEIACHUS JBYX
BEKTOPOB U MEPEUUCIUTE €Er0 CBOMCTBA.

7. Kak HaWTH CKaJsIpHOE€ NPOU3BEACHHE JIBYX BEKTOPOB YEPE3 UX
KOOPAUHATHI?

8. JlaiiTe moHsATHE AEKapTOBOrO MPsIMOYTroJibHOTO Oa3uca. Kak pas3noxuth

BEKTOp 110 Oazucy?

Q. ChopmynupyiiTe ycioBue KOJITUHEAPHOCTU JBYX BEKTOPOB.

10. [laitTe moHsATHE MPOCKIIMK BEKTOPA HA OCh U MEPEUYHCIIUTE €€ CBONCTBRA.

11. Kak HaliTu NPOEKIMHU BEKTOpPA HA OCU KOOPAUHAT?

12.  JlaiiTe moHsATHE KOMILJITAHAPHBIX BEKTOPOB.

13. Yro Ha3bBaeTcs ymnopsaoyeHHOW Tpoiikoi? Kakas ymnopsimoueHHas
TPOMKA HA3bIBAETCS MPABOM?

14. Yro Ha3bIBaeTCs BEKTOPHBIM Mpou3BeneHueM? [lepeuncnnre oCHOBHBIE
CBOMCTBa BEKTOPHOT'O IIPOU3BEACHMUS.

15. JlaiiTe NOHSATHE CMEIIAHHOTO MPOU3BEACHHUS TPEX BEKTOPOB.
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Tema 12. JIMvHUM HA IJIOCKOCTH.

[lonsiTue 00 ypaBHEHMH JIMHUU Ha IUIOCKOCTU. 3aJayd O COCTaBIICHUU
YPaBHEHUS JIMHUN KaK T€OMETPUYECKOTO MECTa TOYEK M O MOCTPOCHUH JIMHUH II0
JAHHOMY ypaBHEHHMIO. JIMHMHK 1epBOro nopsiaka. Y paBHEHUE IIPSAMON HA IUIOCKOCTH.
Pazmuunbie ¢Gopmbl ypaBHEHHUS MPSAMON Ha IIIOCKOCTH. YTON MEXIYy ABYMS
IIPSAMBIMH. Y CJIOBHS IAPAJUIEIBHOCTH U MEPIIEHANKYISIPHOCTH ABYX NMPAMBIX. Touka
repeceyeHus npsAMbIX. PaccTostaue oT Touku 10 npsAMou. JIMHUM BTOPOTro Mopsiaka.
OKpyXHOCTb M €€ KaHOHWYECKOE YpPaBHEHHE. ODJUIMIIC M €ro KaHOHUYECKOE
ypaBHeHue. MccnenoBanue ¢opMbl siuunca. ['mnepbosia M ee KaHOHHMYECKOE
ypaBHeHue. HMccnenoBanue ¢opmel runep6ossl. [lapabona m ee KaHOHMYECKOE
ypaBHenue. MccinenoBanue GopMbl mapadoJIbI.

ROHWZpOJZbele 60npocosl.

1. Yrto Ha3bIBaE€TCA YpAaBHEHUEM JIMHUM (KPUBOIi) HA TJIIOCKOCTH?
2. Yto u3 ceds npeacTaBiseT JIUHUSA IEPBOrO Mopsaka?
3. BeiBequTe ypaBHEHHE MPSIMOW C YIJIOBBIM KoddduimentoM K u

nepecekatomieid oce Oy B Touke (0; D). Paccmorpure uacTHble ciay4am 3TOTO
YPaBHEHUS.

4, BriBeauTe ypaBHEHUE NPSAMOW, MPOXOIAIIECH Yepe3 NaHHYI0 TOYKY, C
JAHHBIM YTJIOBBIM KO3()(PHUIIUEHTOM.
Yro u3 ceds mpeACTaBIIIeT ypaBHEHUE MTydKa IPSIMbIX ?
BriBenute ypaBHEHHUE NIPAMOM, TPOXOIAIIEH YEPE3 IBE TOUKH.
BriBenuTe ypaBHEHUE IPSMOU B OTPE3KaX.
3anuiuTe o01ee ypaBHEHUE MPSAMOIA.

© 00N a

Kak HailTh yron Mexxmy JAByMsl IPSIMbIMU?

10. CdopmymupyiiTe yCIoBHS TapaICABHOCTH | TEPIICHIUKYIIPHOCTH
TIPSIMBIX.

11. Kak HaliTH TOUKY NepecedeHUs] MPAMbIX?

12. Yrto Ha3pIBaeTCs pACCTOSHUEM OT TOYKH JI0 NpsMOi? 3amuiiuTe
dbopMyITy HaXO0XKIEHUS PACCTOSIHUS OT TOYKH JI0 TIPSIMOM.

13.  JlaifTe moHATHE JUHUN BTOPOTO MOPSIKA.

14. Oxpy>XHOCTh: OIpeeIICHUE, YPABHEHUE, TOCTPOCHHUE.

15. Dmmunc: ompeneneHue, ypaBHEHHE, MocTpoeHue. YUTo Has3bIBaeTcs
BEpIIMHAMU JJLIUIICA, POKYCHBIM PACCTOSIHUEM, SKCIIEHTPUCUTETOM?

16. T'unepOoua: ompexaeneHue, ypaBHEHUE, OCTpoeHUEe. UTOo Has3bIBaeTcs
BEepIIMHAMU TUTIEPOOIBI, acUMOTOTaMu, SKcieHTpucuteroM? Kakas rumepboia
Ha3bIBAETCS COMPSKEHHOW M0 OTHOIIEHUIO K JaHHOM?

17. Tlapabona: ompeneneHue, ypaBHEHUE, TOCTPOCHHE.
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18.  UTto Ha3bIBaeTCS IUPEKTPUCAMU ILIUICA, TUIEPOOIbI, Tapadobl?
Tema 13. [ToBepXHOCTH U JIUHUM B MPOCTPAHCTBE.

Ilonsitue 00 ypaBHEHMM mMOBEpXHOCTU. [loBepXHOCTH TIEpBOrO MOpsAKa.
YpaBuenue miockocty. Pazmmunsie popMel 3amucu ypaBHEHUS IIOCKOCTH. PaccTosiHue
OT TOYKH JI0 IUIOCKOCTHU. B3anMHOE pacnosioKeHue ABYX INIOCKOCTEM, YroJl MEXKIY
iockocTsaMu. [loBepxHocTn BTOpOro mopsaka. ['eomerpuyeckne CBOMCTBA ITHUX
MOBEPXHOCTEH, WucCcienoBaHue UX (OpMBI METOAOM CEUEHUU (DIUIMIICOU],
OJIHOTIOJIOCTHBIM W JIBYMOJIOCTHBIM  rumnepOoious, runepOoIudeckuil U
AIUTUTNITUYECKUN MapaboIon]l, KOHYC BTOPOTO TOPSIKA).

ROHWZpOJZbele 60npocosl.

1. YTO MOHUMAIOT MO TOBEPXHOCTHIO?

2. Uro Ha3bIBaeTCAd YypaBHEHHEM IIOBEPXHOCTH B JIEKAPTOBOM CHCTEME
KOOPJIMHAT?

3. Uto u3 cebs npeacTaBiseT MOBEPXHOCTh MEPBOTO MopsiaKa?

4, BriBenuTe ypaBHEHUE IJIOCKOCTH, TPOXOJISIICH Yyepe3 JaHHYI TOUKY,
MEPIEHIUKYISIPHO JAHHOMY BEKTOpY.

S. 3anuuuTe 00111ee ypaBHEHUE TIJIOCKOCTH.

6. Kak HaliTn paccTtosiHne OT Hayajaa KOOPAUHAT J0 IIOCKOCTH?

1. PaccmoTpuTe YacTHBIE Cilydyau MOJOXKEHUS IUIOCKOCTH OTHOCUTEIIBHO

OCEeN KOOpJHUHAT.

8. Kak MoryT pacnosaratbcs IB€ INIOCKOCTH B IMTPOCTPAHCTBE? 3alUIINTE
YCJIOBHUS MAPAJUICIBHOCTA U INEPIEHAUKYJPHOCTH JBYX IUIOCKOCTer. Kak Hanth
YTOJI MEXKY ABYMS IIJIOCKOCTAMU?

Q. Kak nocTpouTh mII0CKOCTh B CUCTEME KOOPJAUHAT?

10. Yro u3 cebs mpeacTaBIIOT MOBEPXHOCTH BTOPOTO TOpsiaAKa?

11. TlpuBenute mpuUMeEphl MOBEPXHOCTEH BTOPOTO MOPSAIKA U 3aMUIIUTE UX
YpaBHEHMUS.

Pasznen II1. JIuneiinas aaredpa.
Tema 14. OcHOBHBIE CBe/IeHHSI 0 MATPHULIAX.
[Tonstue matpunbl. Bunbl Mmatpun. Onepanuy Haja MaTpuriaMu (YMHOXEHUE

MAaTpUIbl HA YKCIO, CIOXKEHHE, BBIUMTAHHE, YMHOXEHHUE MaTpHLl, BO3BEICHUEC B
CTEIEHb, TPAHCTIOHHPOBaHUE MaTpull). CBOMCTBa onepanuii HaJl MaTpULIAMHU.
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KOHI’I’ZpOJZbele 60Nnpocosl.

1. Uto HazbIBaeTCs MaTpullel pazmepa m X n?

2. Kakue nBe MaTpuIlbl HA3bIBAIOTCS PABHBIMU?

3. JlaliTe moHsTHE MaTpHIlbl (BEKTOpAa) - CTPOKH, MaTpHUIbl (BEKTOpa) -
cTOJIOIIA.

4, Chopmynmupyiite ompeneineHrs KBaJApaTHONW MaTpUIlBl N-TO TOPSIKA,
JMarOHATLHON MaTPHUIIBl, SIMHUYHON MaTPHIIBI N-TO TOPSIKA, HYJIEBOW MAaTPHUIIHI.

5. JlaliTe oHATHE OmepanusM HaJ MaTpUIlaMU: YMHOXEHUE MaTpPUIIbl Ha
YHUCJI0, CJI0KEHUE U BBIYUTAHUE MATPHII.

6. Korna yMHO)eHUEe MaTpui] onpeesieHo? Kak yMHOXUTD JIBE€ MAaTPHUILIbI?

1. [Iepeuncnure CBOMCTBA ONEpALIMA HAJl MATPULIAMH.

8. Yem otivduaercss onepanuss YMHOXKEHHMS MaTpUIl OT oOmepaiuu

YMHOEHHUSI YACEIN?

Q. Yro Ha3bIBaeTCs IEJION IMOJIOXKHUTEIbHON crermenbto A™ (m>1)? Jlns
KakuX MAaTpull OmpeAessieTcss omepanusi Bo3BeAcHUs B creneHb? llepeumcnure
CBOWCTBA 3TOU OIlEpalvH.

10. [aiite mnoHsTHE oOmepalud -  TPAHCIOHUPOBAHHE  MATPHIIBI.
[Iepeuncnure cBOMCTBA ITOM ONIEPALIUH.

Tema 15. Onpeneaurein.

Onpenenurens BTOPOrO M TPEThEro mnopsiAkoB. [IpaBuiio TpeyroJsibHUKA.
Munopel u anreOpamueckue jgomojHeHHs. Teopema Jlammaca. CaolicTBa
onpenenurenei. OOpaTHas MaTpHIlA, €€ CYIIECTBOBAHKUE M BHIYHMCICHHE.

Koumponvuwie 6onpocwi:

1. JlaiiTe moHsATHE ONPEAENUTENS KBaIPATHOM MaTpHIbl (MaTpuLbl 1-ro, 2-
ro, 3-ro mopsiakoB). YTo u3 ceOs NpeacTaBisieT MPaBWIO TPEYTroiabHUKA (WM
npaBuio Cappyca)?

2. Cdhopmynupyiite omnpeneneHuss MuHopa Mij W anredpanvyeckoro
JOTIOJTHEHUS Ajj 3JIEMEHTA @jj MaTPHILIBI N-r0 MOPSAIKA.

3. Kaxk HaiiTu onpenenuTens MaTpuiibl o Teopeme Jlamnaca?

4, Kakast maTtpuiia Ha3zbiBaeTcsi TpeyroyibHOW? Kak HallTH onpenenuTenb
TPEYTOJIbHON MATPHULIBI?

S. Cdopmynupyiite cBoiiCTBa ONpeAeIUTeNeH.

6. JlaiiTe noHsiTHe 0OpPATHON MaTPUIIBI.

1. Kakast MaTpuiia Ha3bIBaeTCs HEBBIPOKIEHHON (HEOCOOEHHOM), a KaKas

BBIPOXKJICHHOM (0COOCHHOI)?
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8. Chopmymupyiite HE0OX0MMOe U JIOCTaTOYHOE yCJIOBUE
CYIIIECTBOBAHHS 0OpAaTHOW MATpPHUIIBI.

Q. ChopmynupyiiTe anropuT™ BBIYUCICHUS] 0OpPATHON MaTPUIIBI.

10.  [aiiTe moHsATHE MUHOPaM K-TO MOpsiIKa MaTPHIIBI.

Tema 16. CucremMbl BEKTOPOB, PAHT MATPHUIIBI.

[Tonsatne mumHOpa K-ro mopsiaka Matpunbl. [loHsTHE paHra MAaTpHIIBL.
CpolicTBa paHra MaTpuibl. AJITOPUTM HaxXOXICHUSA paHra Marpuubl. JInHeWHas
KOMOMHAIUA CTPOK Marpuipl. JIMHEWHO 3aBUCHMbIE M JIMHEHHO HE3aBHCHUMBIE

CTpOKH MaTpulibl. Teopema o paHre MaTpuUIlbI.

ROHWZpOJZbele 80npocosl.

1. Yro nHaspiBaeTcs paHrom wmarpuubl? Ilepeumcnure cBOWCTBa paHra
MAaTPUIBI.

2. ChopmynupyiiTe anropuTM HAXOXKICHUS pPaHTa MAaTPUIIBI.

3. UTto Ha3bIBaeTCs IMHEHHON KOMOMHAIIUEH CTPOK MATPHUIIbI?

4, Kakue cTpoku MaTpuiibl Ha3bIBAIOTCS TMHEWHO 3aBUCUMBIMU U JTUHEWHO
HE3aBUCUMBIMU?

5. Chopmymnupyiite TeOpeMy O paHTe MaTPHUIIBI.
Tema 17. Cuctembl JIMHEHBIX YPABHEHMH.

OcHOBHbIEC TIOHATUA U onpeAesieHusl. MaTpuyHas 3alUCh CUCTEMbI TUHEWHBIX
ypaBHeHu#. Cructema N TMHEWHBIX YPaBHEHUI ¢ N mepeMeHHbIMU. MeToa oOpaTHOi
Mmatpuilsl U hopmyisl Kpamepa. Merop Naycca. Cuctema m IMHEHHBIX YpaBHEHUH C
n mnepeMeHHbIMU. lccienoBanne cUCTEMBbl JIMHEHMHBIX YypaBHEHUW. Teopema
Kponekepa-Kanemnm.

Koumponvuwie 6onpocowi:

1. JlaiiTe mOHATHE CUCTEMBI M JIMHEUHBIX YPABHEHUH C N IEPEMEHHBIMU.

2. UTo Ha3bIBAETCS PEIICHUEM CUCTEMbI TUHEUHBIX YPABHEHU?

3. Chopmynupyiite ornpeaesieHruss COBMECTHON U HECOBMECTHOM CHCTEM.

4. Kakass coBMmecTHass cucTemMa Ha3bIBa€TCs OIPEACICHHOM, a Kakagd
HEOIPEICIICHHON?

5. Kakue naBe cuctemMbl ypaBHEHHMIl Ha3bIBalOTCS PaBHOCWIHLHBIMU
(3KBUBAJICHTHBIMH )?

6. JlaiiTe mOHATHE MATPUYHOTO YPABHEHUS.

1. [IepeuricinuTe METOABI PELICHUSI CUCTEMBI IMHENHBIX YPABHEHUMU.
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8. B yewm 3akmtogaercs MeTos1 0OpaTHON MaTpUIlbI?

Q. 3anumute Gopmynsl Kpamepa.

10. Omnumute Mmeron ['aycca. KakoBbl JOCTOMHCTBAa 3TOr0 MeETOJa IO
CPaBHEHHUIO C JPYTUMHU?

11. Cdopmynupyiite  Teopemy  Kponekepa-Kamemnmu — (Teopema o
COBMECTHOCTH CUCTEM JIMHEUHBIX YPaBHEHUN).

Tema 18. KomiuiekcHbIe YncjIa 1 MHOTOYJIEHBI.
IlonsiTue KOMIIJICKCHOI'O qucia. ApI/I(I)MeTI/I‘IeCKI/Ie OIICpannuu Hazqg
KOMILJICKCHBIMU yuciaaMu. KoMIIIeKCHas IINIOCKOCTb. TpI/IFOHOMeTpI/I‘ICCKaH 151

IIOKa3aTcJIbHas (I)OPMBI KOMIIJICKCHOI'O YHCJIa.

ROHWZpOJZbele 60npocosl.

1. JlaiiTe MOHATHE KOMIUIEKCHOTO YHCIa.

2. Yo sBiIsieTCsT JEUCTBUTEILHON 1 MHUMOM YacThIO ynciaa?

3. Kakne KOMIUJIEKCHBIE YKCIla Ha3bIBAIOTCS MHUMBIMH, YACTO MHUMBIMU ?

4, Kakue 1Ba KOMIUIEKCHBIX YMCIIa Ha3bIBAIOTCSI PaBHBIMU?

S. Chopmynupyiite apudpMeTHuuecKkue oOrnepanuud HajJ KOMILUIEKCHBIMHU
yuciaaMu B asiredpandeckoi popme.

6. N300pa3ute KOMIUIEKCHOE YUCIIO B KOMILIEKCHOM TMIOCKOCTH.

1. Yo 13 ceds npecTaBisieT TPUroHoMeTpruueckas (hopMa KOMILIEKCHOTO
qyucna’?

8. ChopmynupyiiTe  omepamui  HajJ  KOMIUIGKCHBIMH  YHCJIaMH,

3aMMCaHHBIMU B TPUTOHOMETpUUYECKON ¢dopme (CIOXKEHUE, YMHOKECHHUE, JEICHHE
KOMITJIEKCHBIX YHCEJI, BO3BEJCHIE KOMILJIEKCHOTO YMCJIa B HATYPAIbHYIO CTENIEHb N,
W3BJICUCHUE KOPHS N-0H CTENEHU M3 KOMIUIEKCHOTO YHUCIIa).

9. 3anummuTe MoKa3aTeIbHYI0 (GOpMY KOMITJIEKCHOTO YHUCIIA.

3.3. AKTHBHbIE U HHTEPAKTUBHbIE ()OPMBI IPOBECHUS 3aAHATHI

B xkauecTtBe aKkTUBHBIX (OpM TMPOBEACHUS 3aHATHH 1O JUCIMIUIAHE
npemaraeTcss  ABe (GOpMBL  JIeKIusA-Oecena M KOHCYJbTallMOHHash pabora
npenoaBaress. Beioop nHTEpakTHBHOM (hOPMBI TPEAOCTABIIAETCS HEMOCPECTBEHHO
MPEIO/IaBaTelIo.

Jlexnusi-6ecenia mpeanogaracT HEMOCPEICTBEHHBIN KOHTAKT MPENoaaBaTes ¢
aynutopued. HeocnmopuMbIM  NPEMMYIIECTBOM  JIEKIIUHU-OECebl  SIBISETCS
BO3MOKHOCTh PACHIMPUTH KPYI MHEHUU CTOPOH, MPUBIICYb KOJJIEKTUBHBIC 3HAHUS
U OIIBIT, YTO UMEET OOJBINOE 3HAYCHUE B aKTUBHU3AIIMU MBIIUICHHUS 00YyYarOIIUXCSl.
Bompocsl npenogaBaTesib MOXKET aApEeCOBATh KaK BCEW ayJAUTOPHUU, TAK U KOMY-
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TO KOHKpeTHO. OHM MOTyT OBITh KakK MpOCTbIe, CIOCOOHBIE COCPEIOTOUYUTH
BHUMAaHHE Ha OTHAEJbHBIX BAXKHEWIIUX 3JIEMEHTaX TEMbI, TaK U NPOOJIEMHBIE.
OOyuaromuecs, NpoAyMbIBasi OTBET Ha 3aJaHHBIN BOIPOC, NOJIY4YatOT BO3MOKHOCTh
CaMOCTOSATENIbHO IPUHTHU K TEM BBIBOJIaM M 0000IIEHUSIM, KOTOPBIE MPENO1aBaTENb
JOJKEH ObLT COOOIIMTH UM B Ka4€CTBE HOBBIX 3HAHUH, OO MOHATH TNIYOUHY U
BXXHOCTh OOCYXJaeMoOil MpoOJIEeMbl, UYTO TIOBBIIIAET HWHTEPEC M CTEMCHb
BOCIIPUSITUS MaTepUaa.

Koncynpranmonnass pabota mpernogaBarensi MpeArojaraeT JBa BUIa
KOHCYJIbTAlli: T'PyNIOBbIE W HMHIMBUAYaJbHble. Ha rpynmnoBoil KOHCyJIbTalMH
[IpPEnoiaBaTelb Ha3bIBAECT TEMY MPEICTOSIIETO CEMUHAPCKOIO 3aHATHSI, BOIPOCHI
U TOPSIIOK UX OOCYXKIEHHUS; TaeT KPAaTKU 0030p UCTOYHUKOB M PACKPBIBAET UX
3HaYeHHWE Ui HamboJiee TOJHOTO PACCMOTPEHHS  COOTBETCTBYIOMIUX
Teoperndyeckux mpodiem. Ilpu 3ToM OH oOpamiaeT BHUMaHuE Ha Haubojee
CJIO’KHBIE BOTIPOCHI, HA KOTOPBIE HY>KHO 00paTUTh OoJiee MpUCTAIbHOE BHUMAaHUE
npu pazbope TeMbI, JAaeT COBETHl O MYyTAX HX MPEOJOJICHHS; PEKOMEHAYET
Haubosee 1enecoo0pa3Hble CIOCOObl OPraHU3alUM CaMOCTOATENIbHOM pPadOTHI.
[TpoBeneHne MHAMBUYAJbHBIX KOHCYJIbTAllMd MPOBOJAUTCS MPENOAaBaTEIEM B
CIelHalbHO OTBEACHHOE BpeMs. B 3ToM ciyyae K HEMy 3a MOMOIIBIO MOTYT
0o0paTUThCS KaK T€, KTO UCHBITHIBACT TPYAHOCTH B M3YUCHUU JAHHON TEMBI, TaK
u oOydaromuecs, KOTopble XoTeau Obl OoJiee ri1yOoKo pa3o0paTbcsi B BOIpoOcax
CEeMHHapa.

HNuTtepakTrBHOE OOydYeHHWE M0 [OWCHUIUIMHE MPEAIoyiaraeT: peryisipHoe
OOHOBJIEHHE U HCIIOJIb30BAHUE JJIEKTPOHHBIX y4e€OHO-METOJINYECKUX MaTEpUaJIoB;
UCIIOJIb30BaHUE COBPEMEHHBIX MYJIBTUMEIUIHBIX CPEACTB OOyUEHHs; MPOBEICHHUE
ayJUTOPHBIX 3aHATHI B peXUME peajbHOro BpEeMEHHM MocpelncTBoM MHTepHeTa,
Korjga oOydJaromuecs M MpernojaBaTelid UMEIOT BO3MOKHOCTh HE TOJBKO CIyLIaTh
JICKIIUH, HO ¥ 00CYXIaTh Ty WIM UHYIO TEMATHKY, y4aCTBOBATh B MPEHUSIX U T.JI.

C 1enpl0 Ka4eCTBEHHOW TMOJTOTOBKUA OOYYaIONIUMXCS IO MpeACTaBICHHON
TUCHUIUIMHE  TpeArojaraeTcss  M3ydeHHWe  JAWCHUIUIMHBIL B CICAYIOIIHUX
WHTEPAKTUBHBIX (popMax: 1) paboTa B MabIxX rpymnmnax; 2) AUCKyCCHSI.

Pabota B MasibIX rpynmnax — 3TO OJIHAa U3 CaMbIX MONYJSPHBIX CTPATErHii, TaK
KaK OHa JIaeT BceM O0ydaromumcs (B TOM YHCJI€ U CTECHUTEIbHBIM) BO3MOXKHOCTD
y4acTBOBaTh B paboTe, MPAKTUKOBATh HABBIKM COTPYIHHUYECTBA, MEKIUYHOCTHOTO
oO11eHus (B YaCTHOCTH, YMEHUE aKTUBHO CIIYIIATh, BEIpAOAThIBaTh 00Ilee MHEHUE,
paspemath BO3HUKAIOIIME paszHoriacus). Bce 3To yacTto ObIBaeT HEBO3MOXKHO B
O0onpIIOM KOJUIEKTHBE. PaboTa B Masoil rpymnne — HeoTbhemJieMas 4acTh MHOTHX
MHTEPAaKTUBHBIX METOJIOB, HAIPUMEP, TAKUX, KAK MO3auKa, 1e0aThl, OOIIECTBEHHbIE
CIIyILIaHUs1, IOYTH BCE BHUJIbl UMUTALIUHN U JIP.
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[Ipu opranmzanuu TpynmnoBoil padoOTHI, ciexyeTr oOpamiaTh BHMUMAaHHUE HA
cienytoume ee acnektbl. HykHo yOenuTbes, 4To oOydarommuecss o001a1aroT
3HAHUSIMU U YMEHUSMH, HEOOXOTUMBIMHU JIsl BBINOJIHEHUS TPYIIOBOIO 3aaHusl.
HexBaTka 3HaHMI O4YEHb CKOpPO AacT O cebe 3HaTh — OOydYarouiuecss He CTaHyT
IpuiaraTb yCWIMH JUIsl BBIIOJHEHWs 3ajaHus. Hano craparscs cnenmatb CBOM
UHCTPYKIIMM MAKCUMaJIbHO YETKUMHU. ManoBepoATHO, 4YTO TIpynma CMOXKET
BOCTIPUHSATH 0OJiee OJTHOM WM JBYX, Aa)K€ OUYE€Hb YETKUX, MHCTPYKIIMA 3a OJIUH pas,
MO3TOMY HAJ0 3aluChiBaTh WHCTPYKUMM Ha JOocKke WU (miau) kaproukax. Hamo
MPEAOCTABIIATh IPYIINE JOCTATOYHO BPEMEHH HA BBINIOJIHEHUE 3aIaHMUS.

Jluckyccusi Kak METOJ] MHTEPAKTUBHOT'O O0y4YEHHUs YCIEUIHO MPUMEHSETCS B
cUcTeMe y4eOHBIX 3aBe/ICHUI Ha 3amnajie, B MOCJIEAHHUE TOIbl CTajla IPUMEHSATHCS U B
Hameil cucrteme oOpazoBaHus. Meton auckyccun (y4eOHOM — TUCKYCCHUM)
MPEACTaBIAET COOOM «BBILIEAIIYIO U3 Oeperop» 3BpucTtUyeckyro Oecermy. CMbICH
JAHHOTO METOJa COCTOMT B OOMEHE B3IUIAlaMHU IO KOHKPETHOW mpobieme. ITo
aKTUBHBIA METO/I, MO3BOJSIOIINNA HAYYUTHCA OTCTaWBaTh CBOE€ MHEHHE W CIyIIATh
JIpYTHUX.

OOBIYHO TMpeAnonaraeTcs, 4YTO U3 MBIIUICHUS POXKIACTCSI OTBET HA
BBICKA3bIBAHUE ONIIOHEHTA B JUCKYCCHUHU, IIO3TOMY pPa3HOMBICIME M POXKIAAECT
nuckyccuto. OgHako Jeno OOCTOMT Kak pa3 HAaoOOpOT: CIOp, AUCKYCCHUSl POXKIAET
MBICJIb, aKTUBU3UPYET MBIIIJIEHUE, a B YYEOHOU AUCKYCCUU K TOMY K€ 00€CIIeUrBaeT
CO3HATEJIBHOE YCBOECHHE YYEOHOro MaTepHasia Kak MpPOAYKTa MBICIHUTEIbHON €ro
popadOTKHU.

MeTon AMCKYCCMM UCHOJB3YyeTCsl B TPYNNOBBIX (opMax 3aHATHI: Ha
CEeMHHApax-IUCKyCCHsIX, COOECEIOBAHUSX MO OOCYKIEHUIO HUTOTOB BBIIOJHEHMS
3aJJaHUI Ha MPAKTUYECKUX U JaOOPATOPHBIX 3aHIATUSAX, KOTJAa 00YYaroIIMMCs HY>KHO
BBICKa3bIBaThCA. Ha neKkmnm TUCKyccHsl B IIOJTHOM CMBICIIE PAa3BEPHYTHCSI HE MOXKET,
HO JMCKYCCHUOHHBIM BOITPOC, BBI3BABIIMM Cpa3y HECKOJIBKO PAa3HBIX OTBETOB W3
ayJIMTOPHUH, HE IPUBE/IS K BBIOOPY OKOHYATEIBHOT0, HAan0O0Jee MPaBUIIBHOTO U3 HUX,
co3gaer arMoc(hepy KOJUIEKTMBHOTO Pa3MbIIUIEHUS W TOTOBHOCTH CIyIIATh
IIPENOIAaBATENS, OTBEYAOLIETO HAa 3TOT AUCKYCCUOHHBIN BOIIPOC.

Jlickyccus Ha CeMHUHApPCKOM (MPAaKTHUECKOM) 3aHSATHH TpeOyeT MPOyMaHHOCTH
¥ OCHOBATEILHOW TPEIBAPUTEIHLHON TOJATOTOBKH 00y4daembIx. Hy>KHBI HE TOJBKO
xopome 3HaHuA (0e3 HHUX JAuCKyccus OecmpeameTHa), HO TaKkkKe Haluuue Yy
OOy4YaroIIMXcsi YMEHHUS BBIPAXKaTh CBOM MBICIIH, YETKO (DPOpMyIHpOBaTh BOMPOCHI,
NPUBOJUTH APTYMEHTHI U T. JI. Y4eOHbIe JUCKYyCCUM OOOTallaloT MpeJCTABIICHUS
00yJaromxcs Mo TeME, YIOPSI0UUBAIOT U 3aKPEIUIIOT 3HAHUS.
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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 neiictBurensrHoro uncia x (|x|) HassiBaetcs camo umcno x, ecnmm x>0,
¥ TIPOTHBOMOJIOKHOE YUCTIO0 —X , ecin x<0.
7. Iocmoannas eenuuuna — 310 BeIUUMHA, COXPAHAIONIAs OJHO U TO JKe 3HAYCHHUE.

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

9. @ynkyusa — 3TO MPaBUIIO, 0 KOTOPOMY KaXKJIOMY AJIEMEHTY X U3 MHOXecTBa X
CTaBUTCS B COOTBETCTBUE AJIIEMEHT ) U3 MHOKeCTBa Y.
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OO6mmii Bux pynkuuu: y=F(X), ruoe x — He3aBUcHMas mepeMeHHasi (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,...,N, ... IOCTaBJIEHO B COOTBETCTBUE BIIOJIHE OMPEICICHHOE 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 IIPEACIbHOMY 3HAYCHUIO: lim f(x)=A4 WIHA

X=X,
f(x) > 4 upu x — x,.
18.DyHK1IMA HA3BIBACTCA HECKOHEYHO MAJ0I, €CIU TIPU X — X, OHA cTpemuTcs K 0

(T.e. ee nmpenen paseH 0).

19.®yHKIMS HA3BIBACTCS HECKOHEUHO OONbULOU, ECITU TIPU X —> X, OHA CTPEMHTCS K

OECKOHEYHOCTH (T.€. ee Tpeies paBeH OECKOHEUYHOCTH ).

. . . sinx
20.11epBblii 3aMeyaTe/ILHBII Npee lim——=1.
X—> X

. . . 1
21.BTopoii 3ameuareJbHbIN npeaea lim(l1+—)" =e.
X—>0 x
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22 IIpouseoonon ¢hynxkyuu y=f(X) B Touke x, Ha3bIBAC€TCSA NPEACT OTHOIICHHS
npupameHus QyHKIUY K TPUPAIIEHUI0 apryMeHTa, KOTaa MOoCieIHee CTPEMUTCS
Ay

K 0 (ecim 3TOT mpejen CymecTByeT): ' = f'(x,) = iimoE'

23.Haxoxnenue nmpou3BoAHON (DYHKIIMK Ha3bIBaeTCs Oupghepenyuposanuem 31oi
byHKIHU.

24.I'eomempuueckuit cmwvlcii RPOU3600HON: Tpou3BogHAs f'(x,)€CTh YTIOBOM
kKod(humueHT (TaHTeHC yIila HAaKJIOHA) KacaTelbHOHM, MMPOBEICHHON K TpaduKy

¢dbynkun y=f(X) B Touke x,: f'(x,) =k =tga .

25.@u3uuecKkuii (MeXaHu4yecKuil) cMblCl RPOU3BOOHON . TIPOU3BOJHAS IMYTHU IIO
BpeMeHHU S'(t,) €CTb CKOPOCTh TOYKH B MOMEHT #,: v(f,) = S'(t,).

26.Ilpasuno Jlonumans:

[Tpenen oTHOLICHHUS IBYX OCCKOHEYHO MAaJIbIX MJIM OCCKOHEYHO OOJIBIINX
(byHKIHI paBeH Mpeaeay OTHOMICHHS UX MPOU3BOIHBIX.
27.Touka x, Ha3bIBaeTcs moukou maxcumyma pyukuuu f(X), ecmu B HeKoTOpOI

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

28.Touka x, Ha3bIBaeTCsA moukoi munumyma Qynkuuu f(X), ecii B HEKOTOPOIi

OKPECTHOCTH TOYKH X, BBIIIOJHAECTCS HEPABEHCTBO f(x) = f(x,).

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

30.Touku, B KOTOPBIX MPOU3BO/IHAS PaBHA HYJIO WM HE CYIIECTBYET, HA3bIBAIOTCS
Kpumuueckumu (AU CTAITMOHAPHBIMHU).

31 /luppepenyuanom @yukyuu HazpiBacTCS MPOU3BEICHUE MPOU3BOTHOM
(GyHKUIMY Ha IPUPALLEHUE HE3aBUCUMOM IEPEMEHHOM: dy = f'(x)- Ax.

32. ludpdepennupyeMas pynkmuust F(X) HaswpIBaeTCs nepeooopasnoii st GyHKIUH
f(X) Ha mpomexyTKe X, ecii B KaXKJI0H TOYKE X ITOTO MPOMEKYTKA BBITTOTHACTCS
PAaBEHCTBO: F'(x) = f(x).

33.CoBOKyHOCTh Bcex MepBooOpasHbiX it ¢yHkuuu f(X) Ha mpomexytke X
Ha3bIBACTCS Heonpeodenennvim unmezpaiom ot pyukuuu f(X) 1 o6o3HaUaeTCs

[feodx, Te. [ f(x)dx=F(x)+C.

34.®opmysa HTHTETPUPOBAHUS IO YACTSIM: _[udv =uv— _[ vdu .
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35.0npedenennviit unmezpan ot ¢pyunkuuu f(X) Ha unTEepBaNe [4,h] - 3TO mMpenen

b
WHTETPaIbHON CyMMBI M1 0003HAYACTCs _[ S (x)dx.

a

b
36.Dopmyna Heromona-Jleiionuua: I f(x)dx = F(b)-F(a).

37.HecobcmeeHHbIM UHMEZPATIOM J- f(x)dx Ha3pIBaeTcAa npeaena lim I f(x)dx.

a

38.Juppepenyuanvnoe ypasnenue — 370 ypaBHEHUE, CBSA3BIBAIOIIEE HE3ABUCUMYIO
MEPEMEHHYIO X, HICKOMYIO (DYHKITHIO ) U €€ TIPOU3BOAHBIC PA3IMIHBIX MTOPSIKOB.

39. ludpdepennnanbHoe ypaBHEHHWE TIEPBOTO TMOPAIKA C  pPa30enaioujuMucs

d
nepemeHHviMu — 3TO YpaBHEHUC BHUIA d_y =f(x)-g(y).
X

40./Tuneiinoe oughhepenyuanvrnoe ypasuenue nepBoro nopsjika — ypaBHEHUE BUJIa
Y+ f(x)y+g(x)=0.
41.3a0aua Kowu — 3a1a4a HaXOX/JICHUSI YaCTHOTO petieHus auddeperiumana.

42.9ucnoeoit pad — 310 OECCKOHEUHAs IMOCIEI0BATCILHOCTh YUCEN, COCIMHEHHBIX
3HAKOM CJIOXKEHHUSI.

43.Psa  Ha3bIBACTCA  CXOOAWUMCA, €CIU CYIIECTBYeT KOHEYHBIM Tpeen
MOCJIE0BATEILHOCTH €r0 YACTUYHBIX CYMM.

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

. o o 1
A5.I'apmonuueckuil pso — psij, UMEIOMIMKN OOITHN YJIeH BUIA — .
n

46.Ipusnax /[anamoepa: Ilycts nis paga » u, € TOJOKUTEIbHBIMU YJIEHAMH

n=1

.u
cymiecTByeT mpeaen lim— =/. Torma, ecau 1<1,T0 psim cxomures, ecnu 1>1, To
n—»0 un

pan pacxoautcs, ecid 1=1, TO BOIPOC O CXOAUMOCTH HY)KHO HCCIIEIOBATh C
MTOMOIIIBIO JIPYTUX MPU3HAKOB.

A7 Ilpusnak Jleiitbnuya — TPU3HAK CXOAUMOCTH 3HAKOUEPEIYIOUIEro psaa Io
aOCOJIIOTHOM BEJIMYMHE 1, U NpeAeny limu, =0.
n—»o0

48.Cmenennoit pao — 3TO byHKIIMOHATBHBIN psn BH/IA
a, +a(x—a)+a,(x—a)’ +..+a,(x—a)" +..., THOE a,dyda,..,a,- JTCHUCTBUTCIIbHBIC

qHuciia.
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49.Pa0 Maxnopena: f(x)= f(0)+f’(0)x+%x2 +...+L'(O)x” +...

n:

50.Pso Teinopa: f(x):f(x0)+f’(xo)(x—x0)+___+f(")('xo)(x—xo)”+.,.

n

Pa3z[e.11 1. D1eMeHTBI aHAJIUTHYECKOI reoOMeTpum Ha l'lpﬂMOﬁ, NJIOCKOCTH U B

10.

11.
12.

TpeXMepHOM MPOCTPAHCTBE

JIBe B3ammHO neprneHaukyisipasie ocn OX u OY, uMmeromue obmiee Hadaao O u
OJMHAKOBYIO MAacCIITa0HYI0 CIOWHUILY, OOpa3ylT HPAMOY20JIbHYI0 CUCHEMY
KOOpOuHam Ha njioCKOCmu.

Bexmopom AB wna3biBaeTcs HalpaBlIeHHbIN 0Tpe3ok AB ¢ Hauajgom B Touke A u
KOHIIOM B TOUKe B.

I[Ba BCKTOpPA HA3BIBAIOTC KO/LTUHEAPHbIMU,, CCIIN OHU JICIKAT HA OI[HOﬁ HpHMOﬁ NN
Ha napajICIbHbIX IPAMBIX.

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

Koopounamul éekmopa AB =(x,—x;y,- ).

Ycnosue konnuneapnocmu 06yx éekmopog:

JIBa BEKTOpa KOJUIMHEAPHBI, €CIIU UX COOTBETCTBYIOIINE KOOPANHATHI

MPONOPIHOHAJILHEIL.

CKaJl}lprlM npou38e0enuejw JABYX HCHYJICBBIX BCKTOPOB HA3bIBACTCS YUCJIO, pPABHOC
MMPOU3BCACHUIO MJIMH OTUX BCKTOPOB HA KOCUHYC yTJIda MCXKAY HUMMU.

H:w/x2+y2.

N
Ecnu BexTop a = (x,y), TO OlUuHaA 6eKmMopa |a

- -
Ecny n3BeCTHBI KOOPAWHATEI ABYX BEKTOPOB a = (x,,,),b = (x,,,) , TO UX CKAAAPHOE
- -
npou3eedenue paBHo (a,b) = x,x, +y.y,.

TpI/I BCKTOpA HA3bIBAIOTCA KomnjiaHaprsimu, CCJIM OHU JIC)KAT B OI[HOﬁ IIJIOCKOCTH
WJIN B TapaJUICIIbHBIX TNIOCKOCTAX.

Jlunuu, omnpenenseMple B JIEKAPTOBOM CHUCTEME KOOpPIAWMHAT YpaBHECHUEM
Ax+ By+C =0, Ha3bIBAIOTCS JUHUAMU Hepeo2o nopsaoka. (JluHue mnepBoro

nopsaKa sABJIACTCA HpSIMaSI.)

YpaBHEHHE IPSIMOI C YTIIIOBBIM KO3 uiueHToM K nmeer BuI y = kx+b .

Yenoeou koygpghuyuenm K npsiMoit paBeH TaHTCHCY yriia HAKJIOHA ATOH MPSIMOH K
ocu Ox.
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13.1lycTh naHbl 1BE IpSAMBIC [, : 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, ne A, B, C, D, E, F — nelicTBuTeNnbHBIE YKCIA U 110
KpaiiHeil mepe oaHo u3 uucen 4, B, C He pasno 0.

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

16. Kanonuueckoe ypagnenue okpyscHocmu ¢ IEHTPOM B TOUKE (X,,),) 4 paauycom R:
(x _xo)z +(y— y0)2 =R*.

] x2 y2
17.Kanonuueckoe ypasnenue snnunca: — +—
a

=1, T11e 8 — 6oJbIIIas MoJIyoCh JIIJIUIICA,

b — manas momyocs.

2

2
18. Kanonuueckoe ypaenenue 2unepoosnwr. —y—2=1, rie a — JeWCTBUTEIbHAs

a2
HIOJTyOCh THITEPOOJIBI, D — MHMMASsI TT0JTyOCh.
19. Kanonuueckoe ypasnenue napadonwt: y* =2 px , Tje p - HapameTp napadoJibL.

20.Ilon noeepxnocmupro MOHUMAIOT MHOXKECTBO TOYEK MPOCTPAHCTBA, KOOPIWHATHI
KOTOPBIX (X, Y, Z) MEHSIIOTCS MPU TEPeXojie OT OJHOM TOUKH K APYroil, HO HE
MPOU3BOJILHO, a MO ONPEIECICHHOMY MTPaBUITY (3aKOHY). DTO MPABUIIO OMPEAEISIETCS
HEKOTOPBIM YpaBHEHUE, HA3bIBAEMbIM YPABHEHUEM ITOBEPXHOCTH.

21.Pa3nnuatoT NOBEPXHOCTH MEPBOT0 U BTOPOT0 MOPSIIKA.
[TprMepoM TIOBEPXHOCTH TIEPBOTO TMOPSJIKA SBISCTCS IIOCKOCTh, MMEIOIIAS
oOriee ypaBHeHHE BUaa Ax + By+Cz+D =0.
[IpumepoM TOBEPXHOCTEH BTOPOTO TMOPSAIKA SBISIFOTCS AJUTUIICOUT, cdepa,
OJIHOTIOJIOCTHBIM M JBYMOJIOCTHBIA THUIIEPOOIOU ], TUNEpOOIMIecKrii mapadboIous,
KOHYC BTOPOTO TOPSIIKA.

Pasznea |11, JIuneiinas anredopa
1. Mampuuyent pazmepa m x n  Ha3bpIBacTCS MPSAMOYTOJibHasg TaOIWIlA YHCE,

coaepkamas M CTpoK U N CTOJ'I6IIOB. T—Incna, COCTABJIAIOIINE MAaTPULy, HA3BIBAOTCA
QJICMCHTAMH MAaTpPHIIbI.
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IZI€ a,- SIEMEHTBI MaTpUIlb (I — HOMEpP CTPOKH, | — HOMEp cTo0wLa).

I[Be MaTpUulbl AunB OAHOT'O pa3MEpa Ha3bIBAIOTCA paéHbimMU, CCJIIM OHU COBIIAJAI0T
ITO3JIEMEHTHO.

Marpuua, cocrosiiiasi U3 OJHON CTPOKH, HA3BIBACTCS Mampuueil (6eKmopom)-
CMpOKoIl, a U3 OJHOTO CTOJIONA — Mampuueil (6eKmopom)-cmoioyom.

Martpuiia Ha3bIBaCTCS K8AOPAMHOIL N-20 ROPAOKA, €CITV YUCIIO CTPOK PaBHO YUCITY
CTOJIOLIOB, T.€. M = 1.
Hampumep, kBagpaTHas MaTpuila TpEThEro MopsiIKa:

a,a,,4,;
A =|aya,a,
a3,0;3,05;
DNeMEHThl KBAaJPaTHOH MaTpHUbl g, Y KOTOPBIX HOMEP CTPOKH PaBEH HOMEPY
cTonbua (I = j), Ha3bIBAIOTCS OUAZOHANbHLIMU T O0PA3YIOT 21A6HYI0 OUAZOHATb
matpuilel. (Hampumep, y KBaapaTHOW MATpHUIIBI TPEThETO IMOPSJKA TJIABHYIO
JIMaroHa b 00pa3yIoT 3JEMEHThl a,,, a,, ds;.)

Ecnu Bce HeuaroHagbHbIE 3JIEMEHTHI KBapaTHOW MaTpUIlsl paBHbl 0, TO MaTpuiia
Ha3bIBACTCS OuazonanvHou. Hanpumep:

2 00
E=/0 3 0
0 0 4

Ecnmn y nnaroHansHON MaTpuUIbl N-TO MOPSAKA BCE AUATOHAJIBHBIC 2JIEMEHTHI PABHBI
1, To MaTpu1Ia HA3bIBAECTCA COUHUYHOU Mampuyell n-20 nopadxka v obo3Havaercs E.
Hanpumep, enuHryHas MaTtpuiia 3-ro nopsjaKa MMeeT BHUI:

1 00
E=0 10
0 01

Tpancnonuposanue mampuybl — 3T0 TEPEXO] OT MATpuibsl A K marpuie 4 , B
KOTOPOM CTPOKHU U CTOJIOIBI TOMEHSUTUCh MECTAMU C COXPAaHCHHUEM MOPSIJIKA.

Onpedenumenem mampuuyvl 6mopo20 nOPAOKA HA3BIBACTCA YHUCIO, KOTOPOE
BBIYHUCIISIETCA 110 (popmyiie:
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A, = |A| = e =4 dy —dppdy,
ay Ay
10.0Onpedenumenem mampuybl mpemvezo NOpAOKA HA3BIBAETCS YHCIO, KOTOPOE
BBIYHCIIAETCS 110 (hopMyJie (MPABUIO TPEYTOJIbHUKA):
a4,
Ay = |A| = (@21 las| = Gy 1Ay + 1y + Qi35 0y) — Q130505 — 105,053 — )03y,

Q3105033

11.Munopom M jOJEMEHTA  d; KBAQJIPATHOM MaTpHLbl A N-ro MopsaKa Ha3bIBAETCA
ompenenutens wmarpuibl  (N-1)-ro  mopsaka, TOMYYEHHOW W3 MaTpumbl A

BBIYEPKHUBAHUEM I-TO CTPOKH U J-TO CTOJIOIIA.

12. Panzom maTpuiipl A Ha3bIBA€TCS HAMBBICIITNM MOPSIOK OTIMYHBIX OT HYJII MUHOPOB
3TOM MATPULBI.

13. Anzeopauueckum oononenuem Al'j dJIEMEHTa  {d; KBaPaTHOM MaTpullbl N-TO

5 »
TIOPSAIKA HA3BIBAETCS €r0 MUHOP, B3ATHIH co 3HakoM (—1)":
_ i+
A!./. =(-D"M i
14.Teopema Jlannaca:. OnpenennuTens KBaApaTHON MAaTpUIl paBeH CyMMe

MPOM3BEACHUIN DSJIEMEHTOB JIO00H CTpokHm (CTOJIONA) HA WX alreOpamdecKue
JIOTIOTHEHHUSI.

15.KBaaparHas mMaTpuIia, y KOTOPOW BCE €€ DJIEMEHTHI, PaCIOJ0KCHHBIC HIDKE (MU
BBIIIIE) TJIABHOM JIMaroHav, paBHbI HYJII0, Ha3bIBACTCS MPEY201bHOU.

16.0npeoenumens mpeyzonvnoit mampuyst (M, OYCBUIHO, NHATOHAIBLHON) paBeH
MIPOU3BEICHUIO AIIEMEHTOB TJIaBHOM TMaroHaIH.

-1 . o

17.Mampuua A Ha3bIBACTCA oﬁpamnou 10 OTHOHICHHIO K KBaAPATHOU MATPUIC A,
CCJIN IIpU YMHOKCHUU 3TOU MaTpulbl Ha JaHHYIKO KaK CIIpaBd, TaK H CJICBA
moJrydacTCsa CAMHNYIHAA MaTpHUIia.

18.Heooxo0umoe u oocmamoumnoe yciogue cyuiecmeo8anus 00pamHuoi mampuyol.
oOpaTHasi MaTpuIla CyIIeCTBYET (M OHAa €IMHCTBEHHA) TOTJa U TOJBKO TOT/a, KOTaa
OTIPEICTUTEIh UCXOTHOW MATPHUIILI OTIIMYEH OT HYJIS.

19. Cucmema m nuneinvix ypasnenuii ¢ N nepemeHnblMy AIMEET BUT:
a,x, +a,x,+..+a,x, =b,
Ay X, + apXy +...+ 0, X, =b,,
A, X, +a,,%, +...+a,,x, = bm,

rue al-]-,b,- (i=1, 2, ...,m,j=1, 2, ..., n) — NpOM3BOJIbHBIC YHCIIA,
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a;; - K03()QUIUEHTHI ITPU NIEPEMEHHBIX, b, - cBoGOHBIC UIICHBI ypABHEHHIA.

20. Pewienuem cucmemovl JTUHCUHBIX ypaenenuﬁ Ha3bIBACTCs TaKasi COBOKYIIHOCTH N
YUCCII, IIPpU MOACTAHOBKC KOTOPBIX KaXXI0C YPAaBHCHHUC CHUCTCMBI 06pamaeTc>1 B
BCPHOC paBCHCTBO.

21.Cucrema ypaBHeHI/If;I Ha3bIBACTCA COGM@CI”HOE?, €CJIA OHAa UMEET XOTS OBl OJHO
peuicHuc, u H@COGMGCI"HOL?, eClIi OHa UMeeT OoJiee OIHOI'0 PCHICHMA.

22.CriocoObl peleHus: CUCTEM JIMHEHHBIX YpaBHEHUN:
a) Memoo oopamnoi mampuyul.
CucreMa TMHEHHBIX YPAaBHEHUN MOKET OBITh 3amicaHa B MaTpudHou popme: AX=B,
rne A — marpuna ko3G(QUIKUEHTOB MPU NMEPEMEHHBIX, WIA MaTpHIa CUCTEMBI, X —
MaTpHIa-cToi0el TMEepeMEHHbIX, B — wmaTpuia-cronlderl CBOOOJHBIX UJICHOB.
Periennem cucTeMsl OyeT MaTpuna-croioen X=4"1B.
0) Teopema Kpamepa:.
Ilycte A- ompenenurens MaTPHLbl CUCTEMbI A, a A, - ONPENEIUTENL MaTPHILBL,
NOJTy4aeMoi U3 MaTpuIbl A 3aMEHOH |-TO CTOJIOIA CTOJIOIOM CBOOOJHBIX UYJICHOB.
Torma, ecnu A He paBHo (0, TO cucTeMa HUMEET E€IWHCTBEHHOE pEIICHUE,
ompezensieMoe mo Gpopmynam:

A
X, :X} (4=1,2,...,n).

[Tpumeuanue: meron oOpaTHoil Matpuibl U Gopmyisl Kpamepa npumMensitores st
CHUCTEM JIMHEHHBIX yYpaBHEHMM, B KOTOPBHIX KOJUYECTBO YPaBHEHUW PaBHO HYHCITY
NEPEMEHHBIX.

B) Memoo I'aycca:

C moMoIbp0 3NIEMEHTApHBIX MPeoOpa3oBaHUll cHCTEMa YpaBHEHHUN MPUBOAMUTCS K
PaBHOCWJIBHOM CHUCTEME CTYNEHYaTOro BHUJA, M3 KOTOPOM IOCIEIOBATENbHO,
HAa4YMHAs C TOCJIETHUX (MO0 HOMEpPY) MEePEMEHHBIX, HAXOJIATCS BCE OCTAIbHBIC
NepeMEHHbIE.
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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 MOPSAIOK, MIEPUOTUIHOCTD, CUCTEMY OIIEHOK U ()OPMBI IIPOBEACHUS
TEKYIIET0 KOHTPOJIS YCIIEBAEMOCTH U MPOMEKYTOYHOM aTTeCTallui 00y4YatoIIuXcsl.

HopmartuBHo-meToanueckoe oOecrieueHue TEKYILETO KOHTPOJIS
YCIIEBAEMOCTH U MPOMEXKYTOUHON aTTECTallud OOYYarOIIUXCsl OCYLIECTBIISIETCS B
cootBeTcTBUM ¢ nosioxkeHrneM @I'bOY BO PITANUC «O6 ocyiiecTBIeHHH TEKYLIETO
KOHTPOJISI yCIIEBAEMOCTH U MPOMEKYTOYHON aTTECTAIMU 00YJarOITUXCSI.

OCHOBHBIMM ~ 3aJlayaMH TEKYIIErO0 KOHTPOJISI YCHEBAEMOCTHU SIBJISACTCS
CHUCTEMaTHYECKUI MOHHUTOPUHT 3a hopMUpoBaHHEM KOMITETCHIIUM,
npeaycMorpeHHbix ®I'OC BO wu  OOII, mnoBblllIeHWE KadyecTBa 3HAHMM
oOyyJarommxcsi, MPUOOPETECHUE U Pa3BUTHE HABBIKOB CAMOCTOSITENILHOW PaOOTHI,
MOBBIIIIEHUE aKaJEMUYECKON aKTUBHOCTH O0yYarOIIUXCS.

Kpurepuu ouenku od0yyaromuxcst

Texymas arrectanusi (TCKyIIHH KOHTPOJIb) YPOBHS YCBOCHHS COACPKAHUS
JTUCHUIUIMHBL BO3MOXKHO IIPOBOJIMTH B XOJE BCEX BHIOB YYCOHBIX 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:

- BbOpaiM W  UCNOJNB30BAIM  (PopMy W  CTWIb  U3JIOKEHHUS,
COOTBETCTBYIOIIHE LEJISIM U COAECPKAHUIO TUCIIUIUINHBIL,

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

- TPEeACTAaBWIM CTPYKTYPUPOBAHHBIM U TPAMOTHO HAIMUCAHHBIA TEKCT,
MMEKIINUN CBA3HOE 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 % - «ynoBieTBOpUTENbHO»; MeHEe 50 % - «HEeYIOBICTBOPUTEIHHO.

Cnauya 3ayera NMpOUCXOIUT B ycTHOUW (popme mo Ouneram. B xome 3auera
CTYACHT JOJDKEH MPOAEMOHCTPUPOBATh 3HAHUS U YMEHHUS T10 MPEIMETY Y4eOHOTO



36

Kypca. KadecTBO OTBETOB CTyIEHTOB W BBINOJHEHUE 3a/JaHUN OILEHUBACTCS:
«3aYTEHOY, «3aYTEHO C OIICHKO» W/WIIN «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 OLIEHKOI»:

- 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»,
«yIIOBJIETBOPUTEIHEHO» U «HEYIOBIECTBOPUTEIHLHOY.

OneHka «OTJIMYHO» BbICTABISETCA 00yUaroeMycsl, eClIu:

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

- OTBETHI OBUTA YETKUMHU M KPATKUMHU, OCHOBHBIE MBICIIH M3JIarajiich 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, JOCTATOYHO OOOCHOBAHHBIE OTBETHI HA IIOCTABJICHHBIC
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 KPaTKUMHU, 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 TPUMEHSUT HOBBIE METOIUKHU
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 JOMOJHUTEIbHBIE BOMPOCH HE JAaHBI TOJOXKUTEIbHBIC
OTBETHI.

OuneHka «Hey10BJEeTBOPHUTEIbHO» BBICTABISETCS 00ydYaroIIEMyCsl, €CITH He
BBITIOJIHEHBI TPEOOBAHUS, COOTBETCTBYIOIINE OLIEHKE «yIOBIETBOPUTEIHHO.



37

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 (xX)dx = h(y, +%+ Vs

Xo

[ £00dx~h(y, +y,+,)
2)

[ 00dx~h(y, +y, +ys)
3)

[ £00dx~h(y, + v, +y, +s)
4) %

2. Eciim OCHOBHasi rumore3a uMMeeT BH/ Hy:a=20

, TO KOHKYpHUpYHIUel
MOKeT ObITh THIIOTE3A. ..
Bapuanumer omeema:

1) HliaZ].O
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2) HliaZZO
3) HliaSZO
4) H11a>20

o o 3 2 _
3. JleficTBUTEJILHBIA KOpeHb ypaBHenusi X +X +X-1=0 ppumagiexur
HHTEpBATY....
Bapuanumer omeema:

e
e
0
e

, 2 _
4. Nano nuddepenunansuoe ypasmenne Y TV X ppu YO =1 Torpa
nepBbIe TPH YIeHA Pa3JiosKeHHs ero pelieHNusl B CTeNeHHOoi psijil HMeIoT BHL. ..

Bapuanmuvr omsema:
2 3
I+ X4+ —+—
1) 2 6
2
-1+ x+X—
2) 2
2
1+ x+X—
3) 2
5
-1+ x+x—

4)

_ Y
y ==
5. Ecam y(X) — peleHue ypaBHeHUs X, YAOBJETBOPAOIIEE YCIAOBUIO

YD =1 rorga Y@ pasno...
OTtBeT

6. Obwiee pewrenne AuddepenuuansHoro ypapenus Y = **2 umeer Bux...

Bapuaﬁmbl omeema.

y:ix4+%x3+C

1)~ 24
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y:ix“+1x3+&x2+czx+c3
)’ 24 e 2
y:ix“+1x3+&x2+czx+c3
3)° 24 3 2

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

7. O0muM pemieHMeM JHHEHHOro AUP@EePeHUHATBHOIO YPaBHEHUS €

MNOCTOAHHBIMH KO3(l)(l)I/IHI/IeHTaMI/I H XapaKTePUCTHYCCKUMH KOpPHIAMHU

ki =k, =2, k;=1 SIBJISIETCS. ..

Bapuanmur omeema:
1) V= C.e” +Ce*
2) y =C,sin2x+C, cos2x + 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

paBeH 10. Toraa unTtepBaJ

8. Paamyc cXOAUMOCTH CTENEHHOr0 psiga n=0

CX0IUMMOCTHN UMECCT BUI...
BapuaHmbl omeema.

1) (-10;10)

2) (0; 10)

3) (-5;5)

4) (-10; 0)

9. Cpenn nepeuncieHHbIX TH(depeHIUATbHBIX YPABHEHHIT YpaBHEHUSIMU

MEePBOro NMOPSAKA ABJIAIOTCH:
Bapuanmuvlr omeema:

2
2xCI ¥+xﬂ+y:0
1)  dx dx

2) x’y' +8y—-x+5=0

y2@+x:0

3) OX

2
d y+xyﬂ+x2

X— =
4)  dx? dx y

10. Eciim mocj1e10BaTeJbHOCTD ....., TO OHA

Bapuanmer omeema:
1) cxoauThCs; OrpaHUYeHA
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2) MOHOTOHHA W OTPAaHWYCHA; CXOIUTHCS
3) orpaHuveHa; CXOIUThCS
4) MOHOTOHHA; CXOIAMTCS

11. YkaxuTte cxXoadAMecs YMcCja0BbIe pAabI:

BapuaHmbl omeema.
- 1

1) ~n+5

4) mEn°+n

12. Tpadux pynxmun f(X) npn * € [0:27] 4 ero IePHOANYECKOE TPOAOJIKEHHE
3aJaHbI HA PUCYHKe.

f(x)

27 0

Bapuanmer omeema:
8, <
—+ ) cosnx

]_) 2 =

o0

a, ,
2+ b, sinnx
2) 2 n=1

%, > (a, cosnx+b, sin nx)
3) 2 =

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 =cosx

y—tg3_ﬂx
2. 2

y—sinﬁ
2

BapuaHmbl omeema.
2

1) 3
2)1
3) 7
4)2
5)4

15. Tapmonnyeckue KoJ1e0aHUS ¢ AMIIMTYA0H A, 4ACTOTOH @ M HAYAJIbLHOMU
¢da3oii Y onucHIBAIOTCS 3aKOHOM....
Bapuanmuvr omseema:
fx)= "
1) (X + @)
2) f (x) = Acos(ax + @)

3) f(X) = A(ox + @)°
4) f(X)=AJox+¢

16. /laHO KOMILJIEKCHOE YHCJIO0 z :1+‘/3_‘ . YCTAaHOBUTE COOTBETCTBHE MEKIY
onepamuaAMU HA/l JAHHBIM YHUCJIOM U Pe3y/JbTATAMHU UX BbINOJHEHHUS.
1.z2-Z
z
17|

+Z

> ownn
N N
NI

BapuaHmbl omeema.

1) yNE
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4) 2 2

5) 4

17. 3nauenne pynxuwmn D =2"  rouke % =372 papno...
Bapuanmut omeema:

1) 7+12i

2) 13+12i

3) 9+12i

4) 5+12i

18. KommaekcHoe yncao 11 MoKkHO mpeacTaBuTh B BHIE...
Bapuanmer omseema:

1) \/Z_ei%
\/E(cos3—7[+isin 3—”]
2) 4 4
3
3) J2e'

\/E(cosfﬂsin Zj
4) 4 4

19. YcTaHOBHUTD COOTBETCTBUSA MEKIY CIIUCKaAaMHU IBYX MHOZKECTB, 3a/IlaHHBIX
pPa3IMYHbIM 00pa3om:
1 {x:x* -5x+6<0 }

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

Bapuanmer omeema:

1) [2:3]
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20. Mepa MHOxecTBa, M300PaKEHHOT0 HA PUCYHKE,

y

A

o

0 3 X

v

paBHa....

BapuaHmbl omeema:
o
1) 4
o
2) 2
z
3) 4
3z
4) 4

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

1.(1,0)

2.(1,1)

3.(3,4)

4.(1,2)

Bapuanmer omeema:

1)

N, ol w
ol

2)

|
|
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22. BeKTOpHOE NPON3BeeHe BeKTOPOB 2 ~ (4,0:6) y b =(218) PABHO HYJIIO,
ecJn...
Bapuanmur omsema:

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

23. CXoasilMMHUCS SIBJAIOTCS HeCOOCTBEHHbIE HHTETPAJIbL. ..

Bapuaﬂmbl omeema.
1

+inde
n 1
+oox “dx
21
+00 1
X 2dx
51

+Oox “2dx
91

24, YcTaHOBHUTE COOTBETCTBHE MEXKTY (PYHKIIUSIMM M UX NPOU3BOAHBIMU
1. y=¢"
2. y=sin(5x+1)
3y =arctg x*
Bapuanumuvr omseema:
1) cos(5x+1)
2) 5cos(bx+1)
3) 3x-e?!
2X
4) 1+x*
5) 3e3x

_(v2 _ 93
z=(X"=2Y)" gpusores...

25. JIunussMu ypoBHs pyHKIMHU
Bapuanmuvlr omeema:

1) npsimbie

2) mapaboJibl

3) AIIUICH
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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) mwiockocts OY2

2) miockocts O

3) mockocth OXZ
4) ocw abcuucc
_ox2-1
27. Jasi ApoOHO-PANMOHAIBHON (PYHKIIMU X’ 42X ToykaMm pa3pbiBa
SIBJISIIOTCH. ..
Bapuanmuer 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, l,:2x-6y—-3=0, I,:-2x+6y-5=0
napajuieJJbHbIMM SABJISIIOTCA ...

Bapuanmer omeema:

1) iy 1
2) s
3) g ls
4) s ls

2 2

Xy
29. Ecim ypaBHenme rumep6oasl mveer Bug 9 16 | To jumnpa eé
AefCTBUTEILHOU MOJIyOCH PABHA...
Bapuanmer omseema:
1) 3
2) 9
3) 4
4) 16

30. TIloawc mNOJSAAPHON CHCTEeMbl KOOPAMHAT COBMENIEH C HAYajJoM
AeKAPTOBO CHCTEMblI KOOPAMHAT, a TMOJSAPHAsi OCb COBNAJAeT C
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MOJIOKUTEJbHOH mouayochlo abcumce. Torma touka (3; Yy), 3agaHHast B

IEKApPTOBO#i cHcTeMe KOOPIMHAT, MMeeT MOJSAPHBIA pagmyc F ~ 5 npu Y,
PABHOM ...

Bapuanmur omeema:

1) +2

2) 2

3)8

4) 4

31. YcraHOBUTE COOTBETCTBHE MKy CUCTEMOI JIMHEIHBIX YPABHEHUI U eé
pPaclIMPEHHON MAaTPULICH.

X + X, =3, —2X, + X5 =3,

—X, + X, —4=0, 2X, + X, =0,

1 —3X; +X, = X; =0 2 -3X, +2x, =4

X, + X, =3=0, 3X, + X, + X5 =4,
X, +X; =4, X, +X; =0,

3 —3X + X, =Xy =2 4 -2X, +%X,-1=0

BapuaHmbl omeema.

1 013 1 10 3
0 11 4 11 -4 0
pl-3 112 =31 -10
3 -11 4 -2 01 -3
1 0 10 0 2 0
gl-2 0 11 gl-3 20 4
1 1 0 3 1 -3 0
0 -1 1 4 1 4
5l-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. 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
anekTpoHHoe m3ganue: B 2 vactsax / T. B. XKykosckas, E. A. Monokanosa, A. U.
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 (mata oOpaIeHuUS:
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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 yHuBepcuteT. — Poctos-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 odmr. pea. K. B. banauna. — 4-e uzn., 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, MaTeMaTHIECKON CTaTUCTHKE, MaTeMaTHYECKOMY
nporpaMMmupoBaHuto: yueoHoe nocooue / A. C. llankun, B. A. llankun. — 9-e 3.,
crep. — Mocksa: JlamkoB u K°, 2020. — 432 c.: wi. — (YueOHble M3IaHUS 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.

bubnuoTeunbiii poHa AKageMUu YKOMITJIEKTOBAH MEYaTHOMN WU 3J1€KTPOHHOM
OCHOBHOW y4eOHOI JIUTepaTypoil Mo JUCIUIUIMHAM 0a30BOM YacCTH BCEX IIMKJIOB,
W3JIaHHBIMHU 3a MOCJIEIHUE S JIEeT.

@DoHJT TOMOJHUTEIBLHON JHUTEpaTypbl BKIIOYaeT B ce0i oduimaibHbIe
CIIPaBOYHO-OUOIMOTpadyecKue U MEepUoANYECKUE U3JIaHUS B pacueTe HE MEHee
oJIHOTO 3K3eMIusipa Ha Kaxnable 100 oOywaromumxcs. Kaxaomy oOydaromemycs
obOecriedeH JOCTYN K KOMIUIEKTaM OMOIMOTEeYHOro (POHIAa U MEPUOIUUECKOE U3TaHUE
u3 caeayromiero nepeuns: Konupaidt; wipo magazine; bubnuorekoBeaeHue; bupxka
uHTewekTyansHoit cooctBeHHocTu (BUC); bromnerens MunHHCTEpCTBa IOCTHIINH
Poccuiickon ®enepannn; BecTHUK rpaxaaHCKOro mpasa; l'ocynapcTBo U IpaBo;
NunoBanuu; MHTENnekTyanbHas COOCTBEHHOCTh. ABTOPCKOE IMPABO U CMEKHBIC
npaBa; MHTeuiekTyanbHas COOCTBEHHOCTh. [IpoMblnuieHHass COOCTBEHHOCT;
MexayHaponHoe myOiMyHOe W 4acTHOe TmpaBo; OOIIECTBO: COLMONIOTHS,
MICUXOJIOTUSA, Tefgaroruka; llaTteHTHBIM TIOBEepeHHBbIN; llaTeHThl W JUILECH3UU.
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 HH®OPMAIIMOHHBIX TEXHOJIOT UM,
HPOI'PAMMHOI'O OBECIIEYEHUSA, UHOOPMAILIMOHHO-
CIHHPABOYHbBIX CUCTEM U PECYPCOB CETU «MHTEPHET»,
HEOBXO/JUMBLIX JIJIs1 OCBOEHUSA INCHUIIIIMHBI (MOY JIS1)

B npouecce peanuzanuu o6pa3zoBaTeIbHON NPOrpaMMbl B By3€ MPUMEHSIOTCS
COBPEMCHHBIC HMHTCPAKTHBHBIE W  MYJIbTUMEIUWHBIE CPEICTBA  OOydYCHHUS
(KOMITBIOTEPBI, MYJIBTUMEIUA-TIPOEKTOPLI, HWHTEPAKTUBHBIC JIOCKU U Jp.),
TEMaTUYECKHE CTCHIbl W TUIaKaThl, a TakKXe DJJICKTPOHHBbIC WHOOPMAIIMOHHBIC
oOpa3oBaTeIbHbIE PECYPCHI.

Ha ocnoge anmapaTtHo-nporpammuoro komiuiekca B PTAUC ¢ynkunonupyer
U TIOCTOSHHO  COBEPIICHCTBYETCS  MOPTal  dDJEKTPOHHOTO  OOydYeHHs H
JTUCTAaHIIMOHHBIX o0pa3oBaTenbHbIX TexHoNorui (D0uJlOT), obecneunBaeMblit
MPEUMYIIECTBEHHO  aBTOPCKUM  Y4YE€OHBIM KOHTEHTOM M  METOJUYECKUMU
pa3paboTkamu npodheccopcKo-NpenogaBaTeNbCKOro cocrTaBa AKaJIeMuUU.

B PITAUC (QpyHKUMOHUPYIOT YUTaNbHBIA 3a]l U 3JIEKTPOHHAs OMOJIMOTEKA.
CoTpyaHukaMm 1 00y4arolmuMcs 00eCeYeH JTOCTYI K 3JIEKTPOHHOW OMOIMOTEYHOM
cucteMe «YHHBEPCUTETCKas OuOIMOTEeKa OHJailH», HacuuThiBarouied Ooiee 100
THICSTY HAMMEHOBAHUH U3JJaHUM C JOCTYIIOM B PEKHUME OHJIAIH, a TaKkkKe K 00beKTam
HannonanbHOM 37€KTpOHHON OMOIMOTEKH (B COOTBETCTBUU C jaoroBopom ¢ OI'BY
«Poccuiickas rocyaapcTBeHHasi OMOIUOTEKAY).

NmeeTcss KOMIBIOTEPHBIM KJIAcC, BO3MOYKHOCTH KOTOPOIO IO3BOJISIIOT
KaXIOMY #3 oOydaromuxcsa paboTaTh Ha KOMIIBIOTEPE C YCTAHOBJIECHHBIM
KOMILJIEKTOM JIMLIEH3MOHHOTO IPOrpaMMHOTo obecrieueHus He MeHee 20 4acoB B TO/I.
Axkaznemus o0ecriedeHa He0OX0JUMbIM KOMIUIEKTOM JIMIIEH3MOHHOTO TPOTrPaAaMMHOTO
obecrnieueHus

OnekTpoHHass  WH(OpPMAIIMOHHO-OOpa3oBaTelbHas  cpeaa  AkajaemMuu
00ecIeynBaeT:

- IOCTYN K y4eOHBIM IIaHaM, padO4YHMM MporpaMMaM JAUCLMIUIUH (MOIyJIEi),
NPaKTUK, K W3JaHUSIM DJIEKTPOHHBIX OUOJUOTEYHBIX CHUCTEM M DJIEKTPOHHBIM
o0pa3oBaTeIbHBIM peCypcaM, YKa3aHHBIM B padOUUX MpOrpaMmax;

- pukcanuio xo/1a 00pa3zoBaTEIHLHOTO MPOIIECca, Pe3yIbTaTOB MTPOMEKYTOUHOM
aTTECTallMK U pe3yJIbTaTOB OCBOEHUS MMPOTPAMMBI;

- (opMHUpPOBaHKE AIEKTPOHHOTO TMOPTHONIHO OOYYAIOIIETOCS, B TOM YHCIE
COXpaHEHHE €ro PaboT U OLIEHOK 3a 3TU PabOTHI.

- JIOCTyH K COBPEMEHHBIM Mpo(ecCHOHATbHBIM  0a3aM  JaHHBIX,
WH(POPMAITMOHHBIM CIPABOYHBIM U TTIOMCKOBBIM CUCTEMaM, B TOM YHCJIE: CIIPABOYHO-
npaBoBou cucremMe «l'apaHT»: www.garant.ru; CHpPaBOYHO-TIPABOBOM CHUCTEME
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«Koncynprant  mmoc»:  www.consultant.ru;  Gubnmmoreke  «Kuurodoum»:
www .knigafund.ru; YauBepcurerckoi onommorexe Www.biblioclub.ru.



http://www.biblioclub.ru/
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8. MATEPUAJILHO-TEXHUYECKAS BA3A, HEOBXOIUMAS JIISI
OCYIIECTBJEHUS OBPA3OBATEJBLHOI'O MPOLIECCA MO
JTUCHUILIAHE (MOYJIIO)

Jlns BeneHust 0Opa30oBATENIbHOW JESATEIBHOCTH IO JAaHHOW JHUCIUIUIMHE
AKkazemusi pacrnojaraerT MaTepuaJbHO-TEXHUYECKOM 0a30i, obecneynBaromen
IPOBEICHHE BCEX BHUJAOB  J1a0OpPaTOpPHOM, NPAKTUYECKOM U HAY4YHO-
UCCIIEIOBATENBCKON paboThl 00YyYarONINXCs, MPEAYCMOTPEHHBIX yUE€OHBIM MJIAHOM
PI'ANC, u cOOTBETCTBYIONIEH CHCTBYIOIIUM CAaHUTAPHBIM U MPOTUBOIOKAPHBIM
MpaBUJIaM U HOPMaM.

Jlist opraHu3anv U BeAeHUs y4eOHOro mporecca AkaaeMus pacrojaraer
31aHueM oouiel muomaaeso 5936,2 kB.M, yueOHas 1 yueOHO-1a00paTopHasi MI0maab
coctraBisier 1249,6 kB.M. [{ns nuTaHus COTPYAHMKOB M OOYYAIOMIMXCS HWMEETCS
cronoBas miomageo 130,1 k.M.

AyauTOpHBIE  3aHATHS NPOBOAATCA B  CHELHUAIbHBIX  MOMEIICHUSIX,
OPEJCTaBISIIOIIMX COOOW  y4yeOHble AayAUTOPUM Ui IPOBEICHUS  3aHATHM
JIEKIMOHHOTO THUIA, 3aHATUHA CEMHHApPCKOIO THIIA, KypCOBOI'O IMPOEKTUPOBAHUS
(BBITIOJTHEHUSI KYPCOBBIX palOT), TPYIMIOBBIX U WHIWBUIYAIbHBIX KOHCYJbTAIIHH,
TEKYLIEr0 KOHTPOJS U MPOMEKYTOYHOW aTTECTAlMH, & TAaKKE€ B MOMELIECHUAX IS
CaMOCTOATENbHON  paboTel.  Mmerorcss  momemieHuss Jjie  XpaHEHUs |
NpOQHIAKTUYECKOT0 OOCTyKMBaHUS ydeOHOro obOopynoBaHus. CrienuanbHbIe
MOMEIICHHUS] YKOMIUIEKTOBaHbl CHELHAIU3UPOBAHHON MEOETbI0 M TEXHUYECKHUMHU
cpelncTBaMu OOy4YeHHUS, CIY>KalllUMHU JUIsl TPEJCTaBIeHUs ydeOHON HHbOopMaIu
OOJBIIION ayAUTOPHUH.

JUis  mpoBeAeHUS 3aHATUN  JIEKIMOHHOTO THUIA HMEIOTCA  HaOOpHI
JIEMOHCTPALIMOHHOTO o0opynoBaHus u y4eOHO-HaTJISTHBIX oCOOuH,
00€eCIeYnBaOIINE TEMATUYECKUE HILTIOCTPALMU, COOTBETCTBYIOIIME MPUMEPHBIM
nporpaMmam JUCHUIUIMH (MoayJsiel), pabouuM yuyeOHbIM MporpaMMaM JUCIUTLINH
(Momyneit).

[TomemieHust a7 CaMOCTOATEIBHOW pabOThl OOYYAIOIIMXCS OCHAIIEHBI
KOMITBIOTEPHOW TEXHUKOW C BO3MOXHOCTBIO MOJKIIOUCHUS K ceTu «HTepHeT™ u
o0ecrnieueHrneM J0CcTyna B 3JEKTPOHHYIO HH(OPMaLMOHHO-00pa30BaTebHYIO CpeILy
OpraHU3alyH.
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9. OCOBEHHOCTHU OBYYEHU4 JIMI] C OTPAHUYEHHBIMU
BO3MOXHOCTAMMU 3/10POBbs

Opranuzainusi 00pa30BaTENBHOTO IMpoliecca s JIMI C OrpaHUYCHHBIMU
BO3MOYKHOCTSIMM ~ 3JI0POBBSl  OCYILECTBIISIETCSI B COOTBETCTBHM C IPUKA30M
Munobpuayku Poccun ot 9 utons 2016 r. Ne 694 «O BHeceHUM M3MEHEHUU B
aJIMUHUCTPATUBHBIC PETJIAMEHTHI IPEIOCTABICHUS TOCYIAPCTBEHHBIX YCIYT B YaCTH
oOecrieyeHus: yCJIOBHM JOCTYMHOCTH TOCYIAapCTBEHHBIX YCIYr [JIsi WHBAJIUIOBY,
«MeToauyecKkuMu peKOMEHIAMSIME 110 OpTaHU3aluu 00pa30BaTEIBLHOTO Mpollecca
Il WHBAJIMIOB M JIMIl C OrPAaHUYEHHBIMHU BO3MOXXHOCTSIMU 3J0pPOBbSI B
00pa30BaTEeNbHBIX OpPraHW3alUsAX BBICHIETO OOpa3oBaHMs, B TOM  YHUCIE
OCHAILIEHHOCTH 00pa30BaTeIbHOro npoueccay MuUHHCTEpCTBA 00pa30BaHUs U HAYKH
P® ot 08.04.2014 r. No AK-44/058H.

Akanemusi TpEeAOCTaBIsA€T WHBAIMAAM MW JMIIAM C OrPaHUYEHHBIMHU
BO3MOXKHOCTSIMU  37I0pOBbsl ([0 MX 3asBJICHUIO) BO3MOXKHOCTb OOYYEHHMs IIO
o0pa30BaTeNbHON MporpaMMe, yUYUTHIBAIOIIEH 0COOEHHOCTH X MCUXO(PHU3NYECKOTO
pa3BUTHS,  HWHIWBHUAYaJbHBIX  BO3MOXHOCTEH M  MNpU  HEOOXOJUMOCTH,
00€eCreynBaOIIEe KOPPEKIUI0 HAapyUIEHUH pPa3BUTUS M COLMAIBHYIO aJanTaluio
yKa3aHHbIX Jnll. J[1s WHBAJIUIOB W JHI[ C OrPAHUYCHHBIMU BO3MOXKHOCTSIMU
3I0pOBbsl  AKajJileMUsi YCTAHaBJIUBACT OCOOBI TMOPSJOK OCBOCHHUS JUCIUIUIMH
(Momyeit).

[Togbop wu paszpaboTka y4eOHBIX MaTEpHAIOB i1 OOydYalOImMUXCS C
OTPAHUYEHHBIMH BO3MOXKHOCTSMHU  3/I0POBbS  MPOU3BOAUTCA C YYETOM UX
WHIUBUYAIbHBIX OCOOCHHOCTEH.

[IpenycMoTpeHa BO3MOKHOCTh OOY4YEHHS IO MHAUBUIyAIbHOMY T'paduKy.
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