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1. IVTAHUPYEMBIE PE3YJIBTATBI OBYUYEHUAA 11O
JUCHUIIVIMHE (MOAYJI1O), COOTHECEHHBIE C
INNIAHUPYEMBIMMU PE3YJIBTATAMHU OCBOEHMUAA

OBPA3OBATEJBHOM ITPOT'PAMMBbI

1.1. Ileap u 3aaa4u AMCHUILIHHBI

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

e AMCHUNJIMHBI

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

- pa3BUTHE HABBIKOB HCIOJIb30BAaHUSI MaTEMaTUYECKUX METOJIOB M OCHOB
MaTeMaTHYECKOT0 MOJICIMPOBAHMS, TMO3BOJISIONIMX BBIOUpPATh U OOOCHOBBIBATH
ONTUMAJbHbIE  CIOCOOBI  PEIICHUS]  TOCTaBJIEHHBIX  DKOHOMHYECKUX U
yIpaBIE€HYECKUX 3a]1a4;

- pa3BUTHE MAaTEMATUYECKON KyIbTyphl y 00y4aromerocs.

Marematuyeckoe o00pa3oBaHue OakajlaBpa JIOJDKHO OCHOBBIBAaTbCS Ha
(byHIaMEHTAIBHBIX MTOHATHIX MaTEMaTHKH.

dOyHAAMEHTAILHOCTh MAaTeMaTUYSCKOM IIOATOTOBKH BKIIFOYaeT B ceOs
JIOCTATOYHYIO OOITHOCTh MAaTEMaTUUCCKUX MOHATHN U KOHCTPYKIIHMH, oOecrieunBacT
IIUPOKUN CIIEKTP WX MPUMEHHMOCTH, TOYHOCTH (hOPMYIHPOBOK MaTEMATHYCCKUX
CBOMCTB M3y4aeMbIX OOBEKTOB, JOTUUECKYH) CTPOTOCTh H3JIOKEHHS MAaTEeMaTHKH,
ONUPAIOLIYIOCS HA COBPEMEHHBIA MATEMATUYECKUH S3BIK.

[Iporpamma BkiItOUaeT B ceOsl CIEAYIOIIME OCHOBHBIE pasieiibl: «OCHOBBI
MaTeMaTHYSCKOro aHaiu3ay, «JIuHeiHas anrebpa», «IJIEMEHTHl AaHATUTHYCCKOU
reometpun».  [locTpoeHne  COOTBETCTBYIOIIMX  MAaTEMaTUYECKUX  KYypCOB
CIIOCOOCTBYET PEIIECHUIO0 OCHOBHBIX 3A0aY OUCUUNTIUHDL'

- ¢opMUpOBaHUE IIETOCTHOTO TPEACTAaBICHUS OO0 OCHOBHBIX JTamax
CTAHOBJICHUSI COBPEMEHHON MaTeMaTHUKU U €€ CTPYKTYPE;

- U3y4YCHUE OCHOBHBIX MATEMAaTUUYECKUX MOHATUN U METOJIOB;

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



1.2. MecTO IUCHUILIHUHBI B CTPYKTYpe 00pa3oBaTe/ibHOH MPOrpaMMbl

JlucuuiuinHa ~ U3ydaeTcs 1o HampamieHuto — mnoarotoBku — 38.03.01
«IKOHOMHUKa» B 00513aT€ILHON YacTH y4eOHOTO IUIaHA M PEaM3yeTcCsl Ha TIEPBOM U
BTOpOM Toay oOydenus (1, 2, 3 cemecTpsl).

Pa3BuTre mMaTeMaTH4eCKON KyJIbTYypbl OOYYAIOIIMXCS JOJKHO BKIIOYATh B
ce0s1 sicHOE IMTOHMMAaHNE HEOOXOIMMOCTH MaTEMAaTHUYECKOM COCTABJISIONICH B 00IICH
MOJTOTOBKE, BBIPA0OOTKY TIPEACTABICHHS O POJM M MECTe MaTeMaTHKA B
COBPEMCHHOW MHMBWJIM3AIMA U MHPOBOH KYJIbTYpPE, YMCHHE JOTHYCCKUA MBICIIHTD,
omnepupoBaTh ¢ aOCTPAKTHBIMH OOBEKTaMM M  KOPPEKTHO  HCIIOJIb30BaTh
MaTEMaTUYECKUE TIOHATHS W CHMBOJIBI JJII BBIPAKCHHS KOJMYCCTBCHHBIX M
Kaue€CTBEHHBIX OTHOIIECHHUIA.

[TomydyeHHBIC B pe3ybTaTe U3YUYCHHS JUCIUIUIMHBI 3HAHUSI W HaBBIKKM MOTYT
OBITh HWCMOJB30BaHBl MPU TOCIACAYIOMIEM HW3YYCHUH TaKuX JUCITUIUIMH Kak
«9KoHOMHKA», «Teopus BEpPOATHOCTH M MaTeMaTH4yecKash CTaTHCTUKa», «YUer,
aHaJau3, ayauT» U ap. ba3zoi 11 u3ydeHus JaHHOW JTUCIUIUIMHBI SBIISIOTCS 3HAHMS,
HaBBIKH U YMEHUS, CPOPMHUPOBAHHBIC TIPH U3YYCHUH IITKOJIBLHOIO Kypca.



2. OBPBEM JUCIUAIIJIMHBI MOAYJIsI) B BAYETHBIX EIUHUIIAX
C YKASAHUEM KOJIMYECTBA AKAJEMHNYECKHUX
(ACTPOHOMMNYECKHX) YACOB 110 BUJAM YYEBHbBIX

3AHSAATUI
Bunsr 3angtuit O0BEM TUCIUIIIINHBI

O0BEM 3aUETHBIX €IUHUIL] 9

OO6mas Tpy10eMKOCTh B yacax 324
AyIUTOPHBIC 3aHATH 98

Jlexkuun 30
[TpakTiaeckue 3aHsTHS (CEMUHAPHI) 68
CamocrosiTenpHas paboTa 199
KonTtpomns 27

dopma KOHTPOJIS 3adet/ 3ayeT /JK3aMeH




3. COJEPXAHUE TUCHUTIIMHBI (MOJIY.JIS),
CTPYKTYPUPOBAHHOE IO TEMAM (PA3JEJAM) C YKASAHUEM
KOMITETEHLIW A, POPMHPYEMbIX B MPOLIECCE OCBOEHUS
JUCHUILIAHBI (MOIY.JIST)

3.1. YueOHO-TeMaTHYeCKHil IJIaH Kypca U pacnpenejeHre KOMIeTeH it
o TeMaM 3aHSATHI:

dopmupyembie KOMIETSHIINH (MJIM UX YACTH)
HaunmenoBanue teMbl \—,i o S o N % «® o
iz g|g g gL
- & > o 3 o S =
Tema 1. DeMeHTHI TEOPUH MHOXKECTB. + + + + +
Tema 2. [lonsiTue pyHKIHM. + + + + + + +
Tewma 3. [Ipenens uncinoBou
+ + + + + + + +
MOCIIEAOBATEIHHOCTH U (PYHKIIMH
Tewma 4. [IpousBoanas GyHKIUU. + + + + + + + +
Tema 5. @yHKIIMU HECKOJIBKUX
+ + + + + + + +
TIePEMEHHBIX.
Tema 6. Heonpenenensblil uHTErpas.
Tewma 7. OnpeneneHHbl HHTETPal.
Tema 8. Jlu HITHATbHBI
ema 8. luppepenmmar © + + + + + + + +
yYpaBHEHUSI.
Tema 9. UncnoBsle U QyHKIIMOHATIbHBIE
+ + + + + + + +
PAIBL.
Tema 10. Cucrembl KOOpIUHAT.
[Ipocreninne 3a1a4u aHATUTUYECKON + + + + + + + +
T€OMETPHUH.
Tema 11. Bekropnast anre6pa. + + + + + + + +
Tema 12. JInHMM Ha TIOCKOCTH. + + + + + +
Tema 13. IloBepxHOCTH M TUHUY B
+ + + + + + + +
MIPOCTPAHCTBE.
Tema 14. OcHOBHBIE CBEAECHUS O
+ + + + + + + +
MaTpuIlax.
Tema 15. Onpenenurenmu. + + + + + + + +
Tema 16. CucreMbl BEKTOPOB, paHr
+ + + + + + + +
MaTpPHIIbI.
Tewma 17. Cucrembl TMHEHHBIX
= + + + + + + + +
ypaBHEHUH.




3.2. Conep:xkanue pa3aesioB JUCHUIIMHBI (MOAYJIAA) M KOHTPOJIbHbIE
BOIPOCHI [IJISI CAMOCTOSATEIbHOI PA00ThI (CAMOKOHTPOJIS1) 00y4aK0IIMXCH.
Pa3znes |. OcHOBBI MATEMATHYECKOT0 AHAJIN3A.

Tema 1. D1eMeHTHI TEOPUH MHOKECTB.

[lonsiTue MHOXXECTBA. OHCpaHI/IH Haad MHOKCCTBaMH. AOcCoII0THAs BEIUYMHA
I[CﬁCTBI/ITGJII)HOFO quclia. OKpGCTHOCTL TOYKH.

KOHWlpOJZbele eonpocsl.

1. Yto Ttakoe unciioBoe MHOKeCcTBO? Kakue ObIBatOT MHOKECTBA?

2. YKOKATE COOTHOIICHHE MEXKIYy MHOXECTBAMH HATYPaIbHBIX, IEIIBIX,
palMOHANBHBIX U IEUCTBUTEIIbHBIX YHCET.

3. Kakoe =~ MHOXECTBO  Ha3bIBa€TCid  PACHIMPEHHBIM  MHOXECTBOM
JEUCTBUTEIBHBIX YUCEN?

4. Yto takoe noamHoxkecTBo? [IpuBeauTe mpuMepbl MOIMHOKECTB.

5. [latite ompenenenue BenwuuHBL. [lpuBenuTe NpUMEpPHl TOCTOSHHBIX U
MIEPEMEHHBIX BEJTUYHH.

6. [Tepeuncnure onepamnuu, BEITOTHIEMbIC HaJl MHOKECTBAMHU.

7. Yto Ha3zpIBaeTCs MHTEpBajoM (mpomexyTkom)? Hamummre oOo3HaueHue
pPa3TUYHBIX HHTEPBAJIOB.

8. [laiite moHsiTHe aOCOMIOTHON BENMYMHBI (MJIM MOMYJSI) NEHCTBUTEIHLHOTO
yucia. ChopMynupyiTe CBOMCTBA aOCOTIOTHOMN BETMYHUHBI.

9. Uto Ha3bIBAETCS OKPECTHOCTHIO TOUKH?

Tema 2. IlonsaTue GpyHKIUM.

OyHKIIMOHANIBHAS 3aBUCUMOCTh. CBolicTBa (yHKIMU. ['paduku OCHOBHBIX
aneMeHTapHbIX QyHkIui. [[pumenenne GyHKIui B SKOHOMUKE.

KOHmpOJZbele eonpocosl.

1. JaiiTe onpenenenrie QyHKIUU.

2. UTto 3HAYUT 33/1aTh PYHKIHIO?

3. Yro Takoe 00nacTh onpeenenus (CymecTBoBaHus) GyHKIUNA?

4, Kakue cmoco6br 3amanmst ¢yHkmum cymectByror? Kakoit cmoco0

HanOoJIee HATJISATHBIN?
d. ChopmynupyiiTe OCHOBHBIE CBOWMCTBA (DYHKIIMU: YETHOCTh W
HEYETHOCTHh, MOHOTOHHOCTh, OTPaHUYCHHOCTH, IEPUOTUIHOCTb.



6. JaiiTe onpesenenne IBHOM U HEABHOM (PYHKIIHH.

1. Jatite monstue ooparHoit ¢pyHKIuU. YTO MOXKHO cKaszaTh O Tpadukax
B3aMMHO OOpaTHBIX (PYHKITHNA?

8. [lepeuncnure OCHOBHBIE AJIEMEHTapHbIE QYHKIIUU.

9. JlaiiTe MOHATHE CIIOKHOU (DYHKIIMH.

10. JlaiiTe xnaccudukaiuio 31eMeHTapHbIX QYHKITUH.
11.  Yro Takoe QyHKIHMS MOJE3HOCTH, IPOU3BOACTBEHHAS (DYHKIUS, (QYHKIHS
BBITYCKa, QYHKIHA U3AEPKEK, PYHKIMS CIIpoca, MOTPEOICHHS U IPEATI0KEHHS?

Tema 3. IIpeaesbl YU CJI0BOI MOCIEI0BATEIBHOCTH U (PYHKITUMN.

[Ipenen wumcnoBoil mnociuenoBarenbHocTH. Ilpeaen ¢ynkuuu. OCHOBHbBIC
TeopeMbl 0 npenenax. HemnpepriBHOCTh (hyHKIMHM B Touke. ['obGanbHbIE CBOMCTBA
HEMpepbIBHBIX (YHKLIMIA. becKOHEeUHO Maible B TOYKe (DYHKLIHMH, UX CBOICTBA.
CpaBHeHUE OECKOHEYHO MAJIbIX.

Konmponvuwle sonpocswi:

UTo Ha3bIBAETCS YUCIOBOM MOCIEI0BATEILHOCTHIO?

Yrto u3 ceds mpeacTaBiseT rpaduK YUCIOBOM MOCIEI0BATEIIBHOCTH?
Korna cunraeTrcs 3ajaHHOM YUCIIOBAs IIOCIEI0BATCILHOCTD?

Kakas nocnenoBaTenbHOCTh HA3bIBAETCS. MOHOTOHHOM, OTPAHUYEHHOW ?
Kakue nocnenoBaTeibHOCTA HA3bIBAKOTCS CXOASITUMUCS?

JaiiTe onpeneneHue npeaena YucaoBOM MOCIeI10BaTEIbHOCTH.

Korga nocnenoBaTenbHOCTH CXOAATCS?

No ok~ wh e

8. ChopmynupyiiTe MOHATHS OSCKOHEUYHO MAJIOW MOCIIEI0BATCILHOCTH H
OECKOHEYHO OOJIBIIION MOCIeTI0BATEILHOCTH.

Q. [lepeuncnuTe OCHOBHBIE TEOPEMBI O MIpeeIax MOCIeI0BATEIIbHOCTH.

10. Cdopmynupyiite onpeneneHue npeaena GyHKIUu.

11.  Yto Takoe nMpaBOCTOPOHHUHN U JIEBOCTOPOHHMM Mpeaebl QyHKITUN?

12. Tlepeuncnute OCHOBHBIC TEOPEMBI O Mpeenax HyHKIIHH.

13. 3anmmure 3amedaTenbHbIC Mpeaeabl (QYHKITHH.

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

15.  UYro Ttakoe Touka pa3zpbeiBa PyHKIIUNU?

16.  Kakue ObIBalOT TOUYKHU pa3pbiBa GyHKIUN?



Tema 4. IlponzBoanasi QyHKIHM.

[lonsiTue NPOM3BOAHOM, €€ CMBICA B NPUKIATHBIX 3a1adax ((pusmke,
9KOHOMUKE U ap.). OcHOBHbIE mnpaBuia aAuddepeHunposanusd. IIponsBoaHble
OCHOBHBIX 3JIeMeHTapHbIX (pyHKuui. [IponszBogHast C0KHON 1 00paTHOM PYHKIIHH.
[IpousBoansie BhicIIMX TOpsAKOB. IIpaBuno Jlonutans. OCHOBHBIE TEOPEMBI O
middepenimpyeMbix QYHKIUSIX U WX OpuioxkeHus. Touku skcTtpemyma. Teopema
®epma. Teopembr Pomns, Jlarpawxka, Komm, wnx npumenenue. I[IpumeneHue
IPOU3BOJHON ISl UCCIIEOBaHUS (QYHKIMI M NOCTPOEHUsI UX I'padUKOB. Y CIOBUSA
MOHOTOHHOCTH ~(QYHKIMH. OKcTpeMyMmbl ¢QyHKuuu. Heobxoaumoe ycnosue.
HocraTtounsle ycnoBus. HauOonpiiee U HauMeHbllee 3HAY€HUE (DYHKIIHUH,
mupdepenuupyemoir Ha otpe3ke.  Beimmykiocte QyHknuu. Touku neperuoa.
Acumnrtotel ¢yHkiui. OOmas cxema uccienoBanuss (yHKIUNA U MOCTPOEHUE HX
rpadukoB. [IpunoxeHue Npon3BoIHON B SKOHOMUYECKON TEOPHH.

KOHWlpOJZbele eonpocsl.

1. JlaliTe onpeaeneHue Mpou3BOIHON (DYHKITHH.

2. Kakue 0603HaueHHS TPOU3BOIHOM CYIIECTBYIOT?

3. ChopmynupyiiTe alropuTM HaXOXKIAEHUS MPOU3BOJHON (GYHKIINH,
UCIIOJIb3Ysl ONIPEAEIICHUE TPOU3BOAHOM.

4, B 4em cocTONUT reoMeTpuYECKUil CMBICH IPOU3BOIHOMN?

S. 3anuimTe ypaBHEHUE KacaTeabHOM K rpaduKy QYHKIIMU B TOUKE.

6. B ueMm cocTout pusndecKkuii CMBICI MPOU3BOIHOM?

7. Chopmynupyiite npaBuia audhepeHIIUPOBAHNS CyMMBI, IPOU3BEICHUS
¥ YaCTHOTO IBYX (DYHKITUH.

8. CdhopmynupyiiTe mpaBUia HAXOXKICHUS TPOM3BOAHBIX AIIEMEHTapHBIX
(hyHKIHIA.

Q. [TpuBenuTe npaBmiio auddepeHIUpPOBaHMS CI0KHOU QPYHKIUH.

10. Kak HaliTu IPOM3BOJIHYIO CTEIIEHHO-TIOKA3aTeIbHON (QyHKIUU?

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

12. laiite ompejeneHre MPOU3BOJHON BTOPOTO TMOPSIKA M YKAXKHUTE €€
(bu3HYeCcKuil CMBICT.

13.  Cdopmynupyiite npasuio Jlonurans.

14. Kakas QyHKIUMS Ha3bIBa€TCSl CTPOrO0 BO3paCTaOIIE U CTPOTO
yowiBaromiei? ChopMmynupyiite HEOOXOAMMBIM U JOCTAaTOYHBIM  MpPHU3HAKU
Bo3pacTtanus (yObIBaHUs) (PyHKINU.

15. laiiTe onpenenenne Makcumyma (MUHUMYMa) QyHKITUH.

16. Cdopmynupyiite HEOOXOJUMOE YCIOBUE CYIIECTBOBAHUS HKCTPEMYMa.
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17. Kakue TOYKM Ha3bIBAIOTCSA KPUTHUECKUMH (CTALIMOHAPHBIMU)? Y KaXKUTE
YCIIOBUS UX HAXOXKICHUSI.

18. CdopmynupyiiTe 10CTaTOUHOE YCIOBUE CYIIECTBOBAHUS YKCTPEMYMA.
19. Cdopmynupyiite oOure npasuiia uccaeaoBaHus GyHKIUN Ha
HKCTPEMYM.

20. CdopmynupyiTe anroOpuT™M HaXO0KICHHUSI HANOOJBIIIETO U HAMMEHBITIETO
3HaYeHUHN QYHKINU.

21.  OnummTe OOIIYy 0 CXeMy UCCIe0BaHNs (PYHKIMIA U TIOCTPOCHUS UX

rpauKoB.

Tema 5. ®yHKIIUM HECKOJIBLKHX MePeMEHHbIX.

Toueunsle MHOXecTBa B N-MEepHOM IpocTpaHcTBe. DyHKIMN HECKOJIBKHUX
NEPEMEHHBIX, MX HENpepbIBHOCTh. [IpousBoanbie u auddepeHumansl QyHKIUHA
HECKOJBKHX MEPEMEHHBIX. DKCTPEMYM (DYHKIIMM HECKOJIbKUX MEPEMEHHBIX. MeTo
HaUMEHBbIIUX KBAaApaToB. PYHKIMM HECKOJIBKUX IEPEMEHHBIX B 3KOHOMMYECKOHN
teopun. Kiaccuueckue meronsl ontumuzanud. OyHKIMKM CIpOca U MPEAJIOKECHUS.
®ynkuus nosnesHoctu. Kpusble 6e3paznuyus.

KOHI’I’ZpO]Zbele 60npocosl.’

1. Jaiite nmonaTue QyHKIIMH HECKOJIBKUX MEPEMEHHBIX.

2. Jaiite onpenenenue QyHKINUN ABYX HE3aBUCHUMBIX ITEPEMEHHBIX.

3. Uto u3 cebs mpenctaBiseT o0JacTh ompeneieHus s (YHKIUU ABYX
nepemeHHbIX? M300pa3ute Ha KOOPAMHATHOM TIIOCKOCTH.

4, YeM oTiMYaETCSI TEOMETPUIECKHUI CMBICIT (DYHKIIMH JIBYX TIEPEMEHHBIX OT
TEOMETPUYECKOTO CMBICTA (PYHKIIMU OAHON TIEPEMEHHOMU?

S. JlaliTe omnpeneneHue 4YacTHOW IPOM3BOAHOW TNEPBOTO IMOPSAAKA JJIA
(GyHKLINU JBYX MEPEMEHHBIX.

6. HamnummmTe BeIpakeHHS JJ1 BCEX YACTHBIX MPOU3BOIHBIX BTOPOTO MOPSIKA
JUTsl QYHKIUU ABYX MEPEMEHHBIX.

7. Uro Takoe SKCTpeMyM (YHKIIMH JBYX MEPEMEHHBIX?

8. Chopmynupyiite HEOOXOAMMBIE YCIOBUSI CYIIIECTBOBAHUS SKCTpEMyMa

(GYHKIMU IBYX EPEMEHHBIX.

9. CdopMmymupyiiTe JIOCTaTOYHBIC YCIIOBUSI OKCTpeMyma (yHKIH — ABYX
HIEPEMEHHBIX.

10. HazoBure (pyHKIUN HECKOJIBKUX NMEPEMEHHBIX, IPUMEHSAEMBIX B

3KOHOMHUYECKON TEOPUHU.

11. Yro Takoe pyHKIUU CHPOCA, NPEUIOKEHUS, TOJIEC3HOCTHU?

12.
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Tema 6. HeonpeiesieHHbIH HHTETpaJl.

[Tonsatue mnepBooOpa3Hor ¢yHKuMK. HeompeaeneHHBI HHTETpal U €ro
cBoiicTBa. Mcnonb3oBanue Tabauil HHTErpagoB. MeTO bl HHTETPUPOBAHUS.

KOHmpOJZbele 60Nnpocosl.

1. Yro Ha3bIBaeTCA MEPBOOOPA3HON (PYHKITHH?

2. Korna cymectByer nepBoodpaszHas 1jist PyHKIMH, U CKOJIBKO UX MOXKET
UMeTh QyHKIHSA?

3. JlaiiTe ompeneneHre HEONpEeAEIEHHOT0 HHTErpaja. YKaxKuTe CBA3b
MeX 1y epBooOpasHoN (QyHKIMEN U HEOPEAEIIEHHBIM HHTErPaJIOM.

4, Kak Ha3bpIBaeTcs onepaiiusi HaX0JIeHUs IepBO0Opa3Hoi hyHKIUN?

3) CdopmynupyiiTe OCHOBHBIE CBOMCTBA HEONIPEAEICHHOIO HHTETpaIa.

6 B yeM cocTOUT reoMeTpUYECKUd CMBICH HEOIPEAEIIEHHOTO HHTErpasa?

7. [lepeunciure OCHOBHbIE (DOPMYJIIBI HHTETPUPOBAHUS.

8 B yem cocTout MeTo NOACTAaHOBKH MPU UHTETPUPOBAHUM (DYHKLIUN?

9. OnumuTe METOJ UHTETPUPOBAHUS 10 YACTSIM.

Tema /. OnpenesieHHbI HHTETPAJI.

3anaun, NPUBOIAIINE K TOHATHIO ONPENEIIEHHOr0 HHTerpana. OnpeneneHHbIin
uHTerpan u ero cpoictBa. ®opmyna Heiorona-Jleitbuuila, ee mpuMeHeHHe s
BBIYHCIICHHUS ONpENECICHHBIX  WHTErpajoB. Mertonpl ~ MHTErpUpPOBAHUS.
HecoOcTBenHbIe nHTErpaisl. Mcrnoas3oBaHNE NOHATHUS ONPEAECIEHHOTO0 HHTErpaja B
HYKOHOMHKE.

KOHmpOJZbele eonpocosl.

1. Kakas ¢urypa Ha3biBaeTcst KpUBOJIMHEWHOMN Tpanenuei?

2.  Yrto Takoe WHTErpajpHas cyMmMma i (QYHKIUM Ha HEKOTOPOM
uHTepBaie?)

3. Uro Ha3pIBaeTCAd ONPEICICHHBIM HMHTETPAJIOM Ha HEKOTOPOM
UHTEpBaJIE?

4, Chopmynupyiite JIOCTATOYHOE yCJIOBUE CYIIIECTBOBAHUS
OTIpEeIeNIEHHOTO HTETpaIa.

5. OnuiunTe reOMETPUIYECKUI CMBICI ONPEEIIEHHOTO UHTErpasa.

6 Onwumurte GU3NYECKU CMBICI ONPEIEICHHOTO HHTETpaa.

7. Cdhopmynupyiite cBOMCTBA ONpeIeICHHOTO HHTETpaa.

8 Cdhopmynupyiite npasuino Hetotona-JleitOuuma.
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Q. [lepeuncnure METOBI BHIYMCIECHUS OMPENEICHHOTO HHTETpaIa.

10. Kakwue uHTETpasibl Ha3BIBAIOTCS HECOOCTBEHHBIMHU?

11. HammmuTe mnpaBuio, MO KOTOPOMY BBIUHCISIOTCS HECOOCTBCHHBIE
uHTerpaibl. Korma HecoOCTBEHHBIE MHTETPAIBI CXOASTCS?

12. TlpuBemute (hopMyIbl BEIYUCICHUS 00beMa Tela BpallleHUs B CIIydasiX,
KOT/Ia OCBhIO BpateHus sBisieTcs ock OX, a koraa - ock Oy.

13. Hammmmre dopMyny Ui BBIUMCICHHWS] TYTH TP  HEPABHOMEPHOM
JIBYDKEHUIH.

14.  Hanummute hopMyity Juisl BEIYUCICHUS PaOOTHI IIPH TEPEMEHHOM CHIIE.

15.  Kak ucnomnb3yeTcst MOHSATHE OMPEICICHHOTO HHTETpalla B 9KOHOMHUKE?

Tema 8. IluddepenuuajbHbie ypaBHeHHS.

Huddepenunanpuple ypaBHEHUs mnepBoro nopsjaka. OCHOBHbIE MOHSATHSL.
3amava Komm. OOmiee u yacTHOE pelleHHe ypaBHEHHUA. ['eoMeTpuyecKuil CMbICIT
YpaBHEHUS. Y paBHEHUS C pa3JIeAOMMMUCA IEpEMEHHBIMU. Heronuble ypaBHEHUS.
JIuneiinble ypaBHEHUs nepBoro nopsaaka. Juddepennuanbapie ypaBHEHUSI BTOPOTO
nopsika. OCHOBHbIE TIOHATHS. YPaBHEHMsS BTOPOTO MOPSAAKA, JOIYCKAFOIIUE
NOHW)KEeHHE mopsaka. JIMHelHble ypaBHEHHS BTOPOrO MOPSAIKA C MOCTOSHHBIMH
ko3 pureHTaMu (omHOpOAHBIE 17} HEOJTHOPOJIHBIE). Hcnonp3oBanue
i pepeHnanbHbIX YpAaBHEHUH B SKOHOMUKE.

Koumponvuwie 6onpocwi:

1. Jatite obmiee onpenenenue nuddepeHInaTbHOT0 YpaBHEHUS.

2. Uewm omnpepensiercst mopsaok audhepeHIuanbHOro ypaBHeH s ?

3. Kak 3ammceiBaercs mpocteitiee auddepeHnraibHoe  ypaBHEHHE
MEPBOTO MopsAKa?

4, Yro Ha3bIBaeTcs penieHrueM auddepeHuanbHOro ypaBHeH s ?

5. Kakoe pemenne HaspiBaeTcsl 0OHMM perieHreM uddepeHInaTbLHOTO
ypaBHEHUS?

6. Kaxkoe pemnienue Ha3bIBae€TCsA YaCTHBIM perieHueM auddepeHmaibHoro
ypaBHEHUs?

1. Urto takoe 3anaya Komn?

8. Jaiite OTpeJIeJICHHE nuddepeHuanbHOro YpaBHEHUS c

Pa3IeNIOIMUMUCS TIEPEMEHHBIMH.
Q. Haiite omnpeneneHre JUHEHHOro IU(GEepeHIMATBPHOTO YpaBHEHUS
NEPBOTO MOPAIKA.
10.  Kak pewmatorcs nuddepeHinanbable ypaBHEHUS BUAA:

y"' =1(x); y" =f(x, y); y" =f(y, y)? (OK-3)
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11.  IIpuBeauTte nmpuMepsl UCIIOIB30BaHUS NU(PepeHIInaNbHBIX ypaBHEHUH
B DKOHOMHUKE.

Tema 9. UnciioBble 1 GPYHKIIHOHAIbHBIE PSI/AbI.

beckoHeuHble pAnbBl ¢ MOCTOSSHHBIMM wWwieHamH. [loHsTHe psAma u ero
cxonumoct.  CBoiicTBa  cxoasuuxcss  psjaoB.  [lpu3Haku  cXOAMMOCTH
MOJIOKUTENIBHBIX PSAOB. 3Hakouepenyromuecss psabl. DOyHKIIMOHAIBHBIE PSIIbL.
PaBHOMepHass cXoaMMOCTh (QyHKIHMOHAJIBbHOTO psjga. CBoiicTBa paBHOMEPHO
cxoasauuxcd psaoB. Crenennsie psiabl. Psaael Telnopa u MakiopeHna. Psanbr @ypre.

Koumponvnuie sonpocut:

JlaliTe onpenenenue 4uciaoBoro psjaa.

Korpa psa canraercs 3a1aHHbIM?

Kakue psiibl Ha3bIBAIOTCS CXOIAIIMMUCS, a KAKHE pacXoIaIuMucs?
[IepeuncinTe OCHOBHBIE CBOMCTBA CXOMAIIMXCS PSIJIOB.
Chopmynupyiite HeOOXOIUMBINM MPU3HAK CXOJUMOCTH PsiJia.

Uro u3 cedst npeacTaBiIsieT rapMOHUYECKUH ps?

o0k whE

7. ChopmynupyiiTe 1OCTATOYHBIM MPU3HAK CXOAUMOCTH psiga C
MOJIOKUTEIIBHBIMU YWICHAMH (PU3HAK CPABHEHUSA).

8. Kak ompenenuth CXOAMMOCTHh WM PACXOJUMOCTH PSIIOB C MTOMOIIBIO
MIPEICITBHOTO TTPU3HAKa CPAaBHCHUS ?

Q. Chopmynupyiite npusnak lamambepa.

10. JlaifTe onpeneneHre 3HaAKOYSPEAYIOIIETOCs psiia.

11. CdopmynupyiiTe TpU3HAK CXOJUMOCTH 3HAKOUEPEAYIOIIETOoCs psiaa
(npuzHak JleitOouwua).

12.  Cdopmynupyiite JOCTAaTOUHBIN MPU3HAK CXOAUMOCTH 3HAKOIIEPEMEHHOTO
pana.

13.  Maiite ompeneneHrue aOCOIIOTHO CXOMSIIETOCS U YCIOBHO CXOZSIIErocs
PSIIIOB.

14.  Yro u3 cebs mpencTaBisieT CTENEHHOM psi?

15.  UYro Ha3pIBaeTcCs 00JACTHIO CXOJAMMOCTH CTEIIEHHOTO psijia?

16. Cdopmynupyiite Teopemy Aders.

17.  UYto Takoe paanyc CXOAMMOCTH CTEIIEHHOTO psiaa?

18.  Yro HazbiBaercs psaoM MaknopeHa?

19. Cdopmynupyiite HEOOXOIUMOE U JOCTATOYHOE YCIOBHE CXOJUMOCTH
psna MaknopeHa.

20.  Yro naseBaetcs psgom Teitmopa?
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Paznea 1. DiieMeHTbI aHATUTHYECKOH TreOMETPUH HA NPSIMOiA, IJIOCKOCTH U B
TPEeXMEPHOM NPOCTPAHCTBE.

Tema 10. Cucrembl koopaunat. IIpocreiiliue 3a1auM aHAJTUTHYECKOM
reoMeTpHMm.

JlexkapToBBI KOOpPAMHATBI Ha TMPSMOM, HA IUIOCKOCTM M B IIPOCTPAHCTBE.
Pacctosinue Mexay AByMs Toukamu. J[leneHue oTpe3ka B JAHHOM OTHOILICHUM.
[TonsipHBIC KOOPIUHATHI.

KOHWlpOJZbele eonpocsl.

1. UYTo Ha3bIBAECTCS YHUCIOBOU OCBIO?

2. JlaiiTe moHsATHE MPAMOYTOJIBHOW CHCTEMBI KOOPAMHAT HA IIJIOCKOCTH U B
IIPOCTPAHCTBE.

3. YT0 Ha3BIBAIOT MPSAMOYTOJBbHBIMA KOOPAWHATAMHU TOYKH HA IJIOCKOCTH
U B IIPOCTPaHCTBE?

4. Kak HaliTu paccTosiHHME MEXIy ABYMs TOYKaMU Ha IUIOCKOCTH W B
npoctpancTBe? BeiBeanTe COOTBETCTBYIONIYIO (hOPMYITY.

5. 3anumute GopMyIbl KOOPIUHAT TOUKH, AEJSAIIEH HEKOTOPBIA OTPE30K B

JTAHHOM COOTHOIIEHNH. Kak HalTH KOOpJIMHATHI CEPEMHBI OTPE3KA?

6. JlaiiTe mOHATHE OISPHON CHCTEMBI KOOPJIMHAT.

7. TlokaxuTe CBSI3b MEXKAY MPSAMOYTOJIbHBIMU JIEKAPTOBBIMUA KOOPAUHATAMHU U
MOJIIPHBIMM.

Tema 11. BekTopnasi anreopa.

[Tonsitue Bektopa. OcHOBHbIE omnpeneneHus. CrnocoObl 3aaHusi BEKTOPOB.
JInHenHble onepanuu HaJ BEKTOpaMHU U UX CBOWCTBA. [Ipoekins BeKTopa Ha OChb U €€
cBoiicTBa. basuc. Paznoxkenue BekTopa 1o 0asucy. Y ciaoBrUe KOUIMHEAPHOCTH JBYX
BEKTOPOB. JIMHENHAs 3aBUCUMOCTh BEKTOPOB. CKalsipHOE, BEKTOPHOE U CMEILIAHHOE
IIPOM3BEACHUE BEKTOPOB, HMX CBOMCTBA M KOOpPAMHATHAs 3allUCh. Y CIOBHUE
OPTOrOHAJIBHOCTH JIBYX BEKTOPOB.

Konmponvuvie sonpocbwi:

1. Uto Ha3biBaeTcs BeKTOpoM? [[aiiTe MOHATUE JJIMHBI BEKTOPA.
2. Kakue BexkTopa Ha3pIBalOTCSl KOJUIMHEAPHBIMU, PABHBIMU?

3. Urto u3 cels npeAcTaBisieT HyJeBON BEKTOP?
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4. JlaliTe TOHATHS JTUHEWHBIX ONEpPAMKA HAJ BEKTOPAMU: MPOU3BEACHUSA
BEKTOpa Ha YHCJIO, CYMMbI JIByX BEKTOpPOB (NPAaBWJIO TPEYrojbHUKA, IPABHIIO
napasuiesiorpaMma), pa3HoCTH JBYX BeKTOpoB. [lepeunciure ux cBONUCTRA.

5. Urto Ha3bIBaeTCs KOOpAMHATAMU BEKTOpa?

6. Chopmynmupyiite ompenencHue CKalIpHOTO TPOU3BEACHUS JBYX
BEKTOPOB U MEPEYUCIIUTE Er0 CBOMCTBA.

1. Kak HalTu CKanspHOEC NPOU3BEACHHUE JABYX BEKTOPOB YEpe3 HX
KOOPJIMHATHI?

8. JlaliTe mOHSATHE JEKapTOBOTO MPsIMOYToJibHOTO Oa3uca. Kak pas3noxuth
BEKTOp 110 Oazucy?

Q. ChopmynupyiiTe yciaoBue KOJUTMHEAPHOCTH JIBYX BEKTOPOB.

10. JlaiiTe mOHATHE MPOCKIINM BEKTOpA HA OCh U MEPEUHCIINTE €€ CBONCTBA.

11. Kak HalTH OpOeKIHH BEKTOpA HA OCU KOOPJAUHAT?

12.  [laiiTe mOHATHE KOMILTAHAPHBIX BEKTOPOB.

13.  Uto HasbBaeTcs ymopsamoueHHOW Tpoiikon? Kakas ymopsmoueHHas
TpOIKa HA3bIBAETCS MPABOIL?

14.  Yrto Ha3bIBaeTCs BEKTOPHBIM npou3BeaeHuem? Ilepeunciute OCHOBHbIE
CBOMCTBA BEKTOPHOI'O IIPOU3BEIACHUS.

15.  JlaifTe NOHATHE CMEIIAHHOTO MPOU3BEICHUS TPEX BEKTOPOB.

Tema 12. JIMHUM HA IJIOCKOCTH.

[TonsitTue 00 ypaBHEHWM JIMHUM HA IUIOCKOCTH. 3aJadyd O COCTaBJICHHUH
YPaBHEHHUSI JIMHUU KaK F'€OMETPUYECKOTO MECTa TOYEK U O MOCTPOCHUU JIMHUU T10
JTAaHHOMY YpaBHEHUIO. JIMHUM nepBOro nopsiika. Y paBHEHHUE NPSIMOU Ha IIJIOCKOCTH.
Paznmuunbie ¢GopMbl ypaBHEHUS MPSAMON Ha IJIOCKOCTH. YTON MEXIy ABYyMS
PSAMBIMH. Y CJIOBHS NAPAJUIEIBHOCTU U MEPIIEHANKYISIPHOCTH IBYX MpsAMBIX. Touka
repecedyeHus npsAmMbIX. PaccTossHue OT TOUKU A0 NpsAMOU. JIMHUK BTOPOrO MOpsIKa.
OKpyHOCTh M €€ KaHOHHYECKOE YpaBHEHHE. OJUIMIC M €ro KaHOHHYECKOE
ypaBHeHue. MccnenoBanue ¢opmbl siuunca. ['mnepbona M ee KaHOHHMUYECKOE
ypaBHeHue. MccrnemoBanue dopmbl Tunep6Oosnsl. [lapabona u ee KaHOHUYECKOE
ypaBHeHue. MccnenoBanue Gopmbl mapadboIIbI.

KOHmpOJZbele eonpocosl.

1. Yrto Ha3bIBaE€TCA YpaBHEHUEM JIMHUM (KPUBOIi) HA TIIOCKOCTH?
2. Yto u3 ceds npeacTaBiseT JIUHUS IEPBOrO nopsaka?
3. BeiBenuTe ypaBHEHHE NPSIMOM C YIIOBBIM KodpdumueHToM K U

nepecekatomeid ocek Oy B touke (0; D). Paccmorpure uacTHBIE Cciaydam 3TOTO
YpaBHEHUH.
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4, BriBeauTe ypaBHEHHE NPSMOW, MPOXOIAIIECH Yepe3 JaHHYI0 TOYKY, C
JAHHBIM YTJIOBBIM KO3 PUIIUEHTOM.
Uro u3 cedst peACTaBisieT ypaBHEHHUE MTydKa MPSMbIX?
BeiBeuTe ypaBHEHHUE NPSAMON, IPOXOIAIIEH Yepe3 IBE TOUKH.
BriBeauTe ypaBHEHHE NIPAMON B OTPE3KAX.
3anuiure o01Iee ypaBHEHUE NPSIMOM.

© o~ oo

Kak HaiiTu yroy Mexay AByMs IPSIMbIMU?

10. CdopmymupyiiTe ycIoBHA TapaJUICTPHOCTA € TEPIICHIUKYIIPHOCTH
NPSMBIX.

11. Kak HaliTu TOUKY IepeceueHus IpsMbIX?

12. UYto Ha3bIBaeTCs PACCTOSIHUEM OT TOYKH N0 MNpsAMOM? 3amuimmure
(bopMyITy Hax0XJI€HUS PACCTOSIHUS OT TOYKH 0 MPSIMOM.

13. JlaiiTe moHsATHE JIMHUU BTOPOTO MOPSIIKA.

14.  OxpyXHOCTh: ONpEeICIICHUE, YPABHEHUE, TOCTPOCHHUE.

15. Dmunc: ompeneneHue, ypaBHEHHE, MocTpoeHue. UTo HaszbIBaeTcs
BEPILMHAMU 3JUIUICA, (POKYCHBIM PaCCTOSIHUEM, SIKCHEHTPUCUTETOM?

16. T'unepOomna: ompezeneHue, ypaBHEHUE, MocTpoeHue. UTo Has3bIBaeTCs
BEpIIMHAMHU THUNEPOOJIbl, ACUMITOTaMM, 3KcleHTpucureroM? Kakas rumnep6omna
Ha3bIBAETCS COMPSIKEHHOW 10 OTHOIIEHUIO K JaHHOM?

17. TlapabGona: onpezeneHue, ypaBHEHHE, TOCTPOCHHUE.

18.  UTto Ha3bIBaeTCS IUPEKTPUCAMU DILIUICA, TUIEPOOIIBI, TapadoIIbl?

Tema 13. IloBepXHOCTH U JINHUH B MPOCTPAHCTBE.

[lonsitTue 00 ypaBHeHHMM TMOBEpXHOCTU. [loBepXHOCTH mEpBOro MOpsAKa.
VYpaBuenue miockoctu. Pasniunbie popMbl 3aricy ypaBHEHHS IIIOCKOCTH. PaccTosiHne
OT TOYKH JI0 IUIOCKOCTHU. B3anMHOE pacnosioKEHUE ABYX IUIOCKOCTEM, YyroJl MEXKIY
mIockocTsAMU. [loBepxHOCcTH BTOpOro mnopsaka. ['eomerpudeckue CBOWCTBA 3TUX
MOBEPXHOCTEH, UCcleNoBaHue UX (OpPMBI METOAOM CEUEHUU (BJUIUICOU,
OJTHOTIOJIOCTHBIM W JIBYNIOJIOCTHBIM  TUNepOOioua, TUNepOOIMYecKuil U
IUTUITHYECKUN TapaboIIon ], KOHYC BTOPOTO MOPSIIKA).

KOHI’I’ZpOJZbele eonpocsl.

1. YTo NOHMMAIOT MO/ MOBEPXHOCTHIO?

2. Yro Ha3bIBaeTCs YpaBHEHHEM IIOBEPXHOCTM B JEKAPTOBOW CHUCTEME
KOOPJIMHAT?

3. YTto 13 cedst mpeCTaBIsAeT MOBEPXHOCTh MEPBOro MopsiaKa?

4, BriBeauTe ypaBHEHHE IUIOCKOCTH, IPOXOIALIEH Yepe3 NAHHYIO TOUKY,

NIEPIICHINKYJIIPHO JAHHOMY BEKTODY.
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S. 3anuinuTe 00111ee ypaBHEHUE MIIOCKOCTH.
6.  Kak HaiiTu paccTosiHEe OT Hadaiaa KOOPAUHAT JI0 TUIOCKOCTHU?
7.  PaccmoTrpuTe 4acTHBIE CITyyal TOJIOKEHHUS TUIOCKOCTH OTHOCHUTEIHHO

OCEel KOOPJIUHAT.

8. Kak moryt pacnonararbcs 1IB€ IJIOCKOCTH B MPOCTPAHCTBE? 3aNUIINTE
YCJIOBHUS NMAPAJIIEIBHOCTH U NEPIEHAUKYIAPHOCTH ABYX IUIOcKocTer. Kak HanmTu
YTOJ MEX]TY IBYMsI INTOCKOCTSIMU?

9. Kak nocTpouTh MIOCKOCTh B CUCTEME KOOPIMHAT?

10.  YTto0 u3 cebs npeAcTaBisAlOT MOBEPXHOCTU BTOPOTO MOpsiaKa?

11. IlpuBenute mpUMepsl HOBEPXHOCTEN BTOPOIO MOPsIIKA U 3AIMILINATE UX
YpaBHEHHUS.

Paszpnea I11. JIuneiinas aareopa.
Tema 14. OcHOBHBIE CBe/IeHUSI 0 MATPHIIAX.
[Tonsitue matpuibl. Buast Matpun. Onepauuu Haj MatpuiamMu (YMHOXKEHUE
MaTpHUIbl Ha YUCJIO, CIOXKEHUE, BBIYUTAHUE, YMHOKCHHE MAaTpUll, BO3BEIACHUE B

CTENEHb, TPAHCIIOHUpPOBaHUe MaTpull). CBOKCTBa onepaiuil HaJ MaTpULAMHU.

KOHI’I’ZpO]Zbele 60npocosl.’

1. Yro Ha3bIBaeTCA MaTpHIIEH pazmepa m X n?

2. Kakue aBe MaTpuIlbl HA3bIBAIOTCS PaBHBIMU?

3. JlaliTe TOHSITUE MATPUIBI (BEKTOpA) - CTPOKU, MATPHUIILI (BEKTOpA) -
cTOJOLA.

4, ChopmynupyiiTe onpeneneHus KBaJpaTHOW MAaTpUIBI N-TO TOPSAKa,
JUarOHAJTLHON MaTPHUIIBl, CAMHUYHON MaTPHIIBI N-TO TOPSIKA, HYJIEBOW MAaTPHIIBI.

5. JlaliTe MOHATHE OTEpalMsIM HAJl MAaTPUIIAMHU: YMHOXXEHUE MaTPHIIBI Ha
YHCIIO, CJIOKCHUE ¥ BEIYNTAHUE MATPHIIL.

6. Korma ymHoxeHune matpuil onpeneneHo? Kak yMHOXKUTD ABE MATPHUIIBI?

1. [Iepeuncnure cBOMCTBA ONEpalvii HAJl MATPULIAMH.

8. Uem ornuuaercs omepanus yMHOXKEHHUS MATpPHUI[ OT Oleparun

YMHOKEHHSI Uncen?

Q. Yro Ha3bIBaeTCS IEJOW MOJOXKHTENbHON creneHpro A™ (m>1)? s
KAaKAX MATpHUIl OMNpEAeseTcs OIepanus BO3BEAEHUA B CTeneHb?! llepeuncnure
CBOMCTBA 3TOU ONEpALUU.

10. JlaiiTe TmOHATHE oOmepalMd -  TPAHCIOHUPOBAHUE  MATPUIIBL
[lepeuncaure CBOKWCTBA 3TOU OINEPALIAH.
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Tema 15. Onpenennrenn.

Onpenenurens BTOPOTO M TPETHETO MOPAAKOB. I[IpaBuio TpeyrojabHUKA.
Munopsl u anreOpamdeckue npomnosiHeHus. Teopema Jlamaca. CaoiicTBa
onpenenuteneit. OOpaTHast MaTpHIla, €€ CYyIIECTBOBAHHUE U BBIUMCIICHHE.

Koumponvuvie 6onpocwi:

1. JlaliTe moHsATHE ONpPEIeIUTEIIA KBAAPAaTHON MaTpUIlbl (MaTpuls! 1-ro, 2-
ro, 3-ro mopsakoB). UTo u3 cebs MpencTaBiseT MPaBUIIO TPEYroJibHUKA (WU
npasuio Cappyca)?

2. Cdhopmynupyiite omnpeneneHuss MuHOpa Mij W anredpanvyeckoro
JOTIOJIHEHUS Ajj 3JIEMEHTa @j; MaTPULbI N-T0 MOpsIIKa.

3. Kak nalitn onpenenutens MaTpuipl o Teopeme Jlamrmaca?

4, Kakas matpunia Ha3piBaeTcs TpeyroyibHOW? Kak HalTH ONpenenuTenb
TPEYTOJIbHON MATPHUILIBI?

S. Cdopmynupyiite cBOMCTBa ONpEAeIUTENEH.

6. JlatiTe moHsTHEe OOpaTHON MaTPHIIHI.

7. Kakasi MaTpuiia Ha3bIBae€TCsS HEBBIPOKIECHHON (HEOCOOEHHOM), a KaKas

BBIPOXKIAEHHOU (0COOEHHOI)?

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

9. Cdhopmynupyiite anropuT™ BIUUCICHUS 0OpATHOW MaTpPHUIIBI.

10.  JlaiiTe moHsATHE MUHOPaM K-TO MOpsiKa MaTPHIIbI.

Tema 16. CucteMbl BEKTOPOB, PAHT MATPHIIbI.

[Tonsatne muHOpa K-ro mopsaka matpunpl. [loHsSTHE paHTra MaTPHIIBL.
CBoiicTBa paHra Marpuilbl. AJITOPUTM HaxO0KIEHUS paHra Marpuubl. JluHelHas
KOMOUMHAIMs CTPOK Marpullpl. JIMHEHHO 3aBUCUMBbIE M JIMHEWHO HE3aBUCHUMBIE

CTPOKHM MaTpulibl. Teopema 0 paHre MaTpUIbI.

KOHI’I’ZpOJZbele eonpocwl.

1. Uto nHa3biBaeTcsi paHrom Martpuibl? Ilepeunciure cBOiCTBa paHra
MAaTpPUIIBI.

2. ChopmynupyiiTe anropuT™M HaXOXKIACHUS pAHTa MAaTPUIIBL.

3. Uto Ha3bIBaeTCs TMHEHHON KOMOMHAIIMENH CTPOK MATPUIIbI?

4, Kakune cTpokn MaTpuiibl Ha3bIBaIOTCS IMHEWHO 3aBUCHUMBIMU U JIUHEWHO
HE3aBUCUMBIMU?

5. ChopmynupyiiTe TEOpEMY O paHTe MaTPHUIIBL.
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Tema 17. Cuctembl JIMHEHBIX yPaBHEHHH.

OcCHOBHBIE IOHATHS U onpenesieHus. MaTpu4Has 3aluch CUCTEMBI JIMHEWHBIX
ypaBHeHui. CucteMa N IMHEHHBIX ypaBHEHUH ¢ N epeMeHHbIMH. MeTo1 00paTHOM
maTputibl 1 popmyinel Kpamepa. Meton 'aycca. Cuctema m TUHEHHBIX YpaBHEHUH C
n mnepeMeHHbIMU. lccienoBaHne CUCTEMBbl JIMHEMHBIX YypaBHEHUU. Teopema
Kponekepa-Kanemnmn.

KOHWIpOJZbele eonpocsl.

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

2. YT0 Ha3bIBAETCS PEIICHUEM CUCTEMBI JUHEUHBIX YPABHEHUN?

3. CdopmynupyiiTe onpeesieHns COBMECTHOM U HECOBMECTHOM CHUCTEM.

4, Kakass coBmecTHass cucTemMa Ha3bIBAa€TCS OIPEACICHHOM, a Kakasd
HEOIIPEACIEHHOM?

5. Kakue 1Be cucTeMbl ypaBHEHUH Ha3bIBAKOTCS PABHOCUIBHBIMU
(9KBUBAJICHTHBIMU)?

6. JlaiiTe IOHATHE MAaTPUYHOTO YPABHEHHSI.

7. [lepeuncnuTe METOBI PELICHNS] CUCTEMBI TUHENHBIX YPABHEHUM.

8. B uem 3aknroyaeTcs MeTo]1 00paTHOI MaTpuULIbl?

9. 3anummre popmyinsl Kpamepa.

10. Omummute Mmeron I'aycca. KakoBbl JOCTOMHCTBAa 3TOTO METOHa IIO
CPaBHEHHUIO C JPYTUMHU?

11. Cdopmymupyiite  Teopemy Kponekepa-Kamemnmm  (teopema o
COBMECTHOCTH CUCTEM JIMHEWHBIX YpaBHEHUN).

Tema 18. KoMILIeKCHBIEC YMCJIA U MHOTOYJICHBDI.
[TonsTe  KOMIUIEKCHOTO 4ucia. ApupMeTHUecKrue OIepaluu  Hal
KOMIUICKCHBIMM 4HClIaMu. KOMIUIEKCHAs IUIOCKOCTh. TpUrOHOMETpHUYECKas |

MoKasaTesibHast POPMbI KOMIUIEKCHOTO YHCTIA.

KOHI’I’ZpOJZbele eonpocsl.

1. JlaiiTe MoHATHE KOMIUIEKCHOT'O YHCia.

2. Yro gBiageTcst ASUCTBUTESIHHON 1 MHUMOM YacThIO Yrciaa?

3. Kakne KoMIIJIEKCHBIE YKclia Ha3bIBAIOTCS MHUMBIMH, YACTO MHUMBIMU?
4, Kakue nBa KOMIUJIEKCHBIX YHCIIa HA3bIBAIOTCS PABHBIMU?

d. Chopmynupyiite apudMeTudecKkne OmNepalri HaJ KOMIUICKCHBIMH

YUCIaMH B aredpandeckon hpopme.
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6. N300pa3nTe KOMITJIEKCHOE YHCIIO B KOMITJIEKCHON TIIIOCKOCTH.

7. Uto u3 cebdst mpencTaBiIseT TPUrOHOMETpHIecKast (popma KOMITIIEKCHOTO
yucna’?

8. Cdhopmynupyiite  omepanmuu  HaJd  KOMIUICKCHBIMH  YHCJIaMH,

3allMCaHHBIMU B TPUTOHOMETpPUYECKOW (opMe (CIOKEHUE, YMHOKCHHE, JCICHHUE
KOMILJIEKCHBIX YHCEJI, BO3BEACHNE KOMILJIEKCHOIO YMCIIa B HATYPAJIbHYIO CTENEHB N,
U3BJIEYEHNE KOPHS N-0M CTENEHU U3 KOMIUIEKCHOIO YUCIA).

9. 3anuiuTe MOKa3aTenbHy0 POPMY KOMILIIEKCHOTO YHUCIIA.

3.3. AKTHBHbIE M HHTEPAKTHBHbIE ()OPMBI MPOBEACHUS 3aHATHIA

B kawyecTtBe aKkTUBHBIX (QOpPM TMPOBEACHUS 3aHATHN 10 JUCIMILIMHE
npemyaraercss  ABe (OpMbL:  JIeKIUsA-Oecena M KOHCYJbTalMOHHas pabora
npenoaBaresis. Beioop HHTepakTHBHOM (hOPMBI TPEAOCTABIIACTCS HEMOCPEACTBEHHO
MPEToAaBaTelio.

Jlexusi-Oecea mpearnoaraeT HEMOCPEACTBEHHBIN KOHTAKT MPEToAaBaTens ¢
aynutopued. HeocrnopuMbIM  NpeUMyIIECTBOM  JIEKIIMU-Oecenbl  SIBISETCS
BO3MOKHOCTb PaCHIUPUTh KPYT MHEHUU CTOPOH, MPUBJICUb KOJUICKTUBHBIC 3HAHUS
U OIIBIT, YTO UMEET OOJBIIOE 3HAUCHUE B aKTUBU3AIMU MBIIUICHHUS 00YYarOIIUXCSl.
Bompockl nmpenogaBaTeb MOXKET aapecoBaTh KaKk BCEH ayTUTOPUU, TaK U KOMY-
TO KOHKpeTHO. OHM MOTYT OBITH KakK IPOCTHIE, CIOCOOHBIE COCPEIOTOYUTH
BHUMaHHWE Ha OTACIBHBIX BXKHEHIIUX JJIEMEHTaX TEMbl, TaK W TPOOJIEMHBIC.
OOyuaromuecs, MpOAyMbIBasi OTBET Ha 3aJaHHBIN BOMPOC, MOIYYarOT BO3MOKHOCTD
CaMOCTOSITENILHO MPUITH K TEM BBIBOJaM M 0000IIIEHUSIM, KOTOPBIE MPEenogaBaTelb
JOKEH OB COOOIIUTh UM B KaU€CTBE HOBBIX 3HAHUH, TUOO MOHATH TIIyOUHY U
BAXHOCTh OOCYXJaeMOW TMpOOJEeMbl, UYTO TMOBBIIAET HHTEPEC U CTEICHb
BOCIIPUSITUSI MaTepHaa.

Koncynpranmonnass pabota mpernogaBarensi MpeArojaraeT JBa BUIa
KOHCYJIBTAIIMI: TPYIOBbIE W WHAWBUAyalbHbIC. Ha TpymnmoBoi KOHCYJIbTaIlUH
pernoaaBaTeb Ha3bIBACT TEMY MPEICTOSIIETO CEMHHAPCKOTO 3aHSATHSI, BOTIPOCHI
U TIOPSIOK UX OOCYXKJICHUS; JaeT KpaTKUi 0030p UCTOYHUKOB U PACKPHIBACT UX
3HaueHWe s Hauboliee TMOJHOTO  PAaCCMOTPEHUS  COOTBETCTBYIONIUX
TeopeTnueckux mpobiem. Ilpum sTomM oH oOpamaeT BHHMaHue Ha Haubolee
CJIO’KHBIE BOTIPOCHI, HA KOTOPHIE HY)KHO 00paTUTh O0Jiee MPUCTAIHBHOE BHUMAHUE
npyu pa3zdope TEeMbl, JaeT COBETHI O MYTIX HMX MPEOJOJICHUS; PEKOMEHIYeT
HaubOosee I1enecoo0pa3Hble COCOObl OpTaHU3aIUU CaMOCTOSITEILHOU PabOTHI.
[IpoBeneHne WHAMBUYATbHBIX KOHCYJIbTAIlM MPOBOIUTCS MpenoaaBaTeIeM B
CIIEIIMAIbHO OTBEJCHHOE BpeMs. B 3TOoM ciydyae K HEMy 3a MOMOIIBIO MOTYT
00paTUTHCS KaK T€, KTO MCIBITHIBACT TPYJHOCTH B M3YYECHHUH TAHHOW TEMBI, TaK
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U o0yuyaromiecsi, KOTOpble XoTenu Obl O6oJiee TIIyOOKO pa3odpaThCcsi B BOIPOCAX
ceMHHapa.

WNurepakTuBHOE O00y4YeHUE 1O JUCHUIUIMHE TNPENArNojiaraet: peryaspHoe
OOHOBJICHHE M HCIIOJIb30BAHUE AJEKTPOHHBIX YUEOHO-METOAMYECKUX MAaTEepUasoB;
WCITOJIb30BAHUE COBPEMEHHBIX MYJIbTUMEIUHHBIX CPEACTB OOYUYEHUS; MPOBEIACHHE
ayJIMTOPHBIX 3aHATUA B PEKUME PEaTbHOTO BpPEeMEHHU TocpencTtBoM HWHTepHeTa,
Korja oOydJarommecs M MpernojaBaTelid UMEIOT BO3MOXKHOCTh HE TOJBKO CIYIIATh
JICKIIMH, HO ¥ OOCYKJaTh Ty W UHYIO TEMATUKY, Y4aCTBOBATh B MPEHUAX U T.1I.

C uenpl0 KavyeCTBEHHOW MOATOTOBKUA OOYYalOIIUXCS 1O MpeACTaBICHHOU
JUCHUIUIMHE  Tpearojaraerca  M3ydyeHHWe  JIMCUUIUIMHBI B CJEAYIOLIUX
WHTEPAKTUBHBIX (opMax: 1) paboTa B MabIX rpymnmnax; 2) AUCKyCCHSI.

PaboTa B MaibIX IrpyImax — 3TO OJHA U3 CaMBIX MOMYJSPHBIX CTPATErHi, TaK
KaK OHa JaeT BceM oOydaromumcs (B TOM YUCJIE U CTECHUTEIIbHBIM) BO3MOKHOCTh
y4acTBOBaTh B pabOTe, MPAKTUKOBATH HABBIKA COTPYIHUYECTBA, MEKIUNIHOCTHOTO
oOmeHus (B 4aCTHOCTH, YMEHUE aKTUBHO CIIyIIATh, BEIpAa0AThIBATh 00I€€ MHEHUE,
paspeniaTh BO3HHUKAIONIME paszHoriacus). Bce 3To yacTto ObIBaeT HEBO3MOXXHO B
OonbpIIOM KOJUIeKTHBE. PaboTa B Masoil rpymie — HeOTheMJIeMasl YaCcTh MHOTHUX
WHTEPAKTUBHBIX METOJ/IOB, HAIIPUMEP, TaKUX, KaK MO3auKa, J1e0aThl, OOIIIECTBEHHBIC
CJIyIIIaHUs, TIOYTH BCE BHUJIBI UMHUTAITUH U JIp.

[Ipu opranmzamuu TPYyMNIoBOM pabOTHI, ciexyeT oOpamaTh BHHUMAaHHWE Ha
cieaywomne ee acnektbl. HyxHo yOenuthcsi, 4To oOydwarommuecss 00J1a1aroT
3HAHMSMU W YMEHUSMH, HEOOXOIUMBIMHU JIsl BBITIOJIHCHUS TPYIIIOBOTO 3ajaHUSI.
HexBaTka 3HaHMiI O4YeHb CKOpPO JAacT O cebe 3HaTh — OOydYaroniuecss He CTaHyT
mpuiaraTh yCWJIMW [JIs BBITIOJNIHEHWs 3adaHus. Hamo crapaThcsi cienath CBOM
WHCTPYKIIUM MAaKCUMaJIbHO YETKUMHU. ManoBeposITHO, 4YTO TpyHma CMOXKET
BOCIIPUHSATH 00JIee OJHOM WK JIBYX, 1a’Ke€ OYCHb YETKUX, HHCTPYKIIHUMA 32 OJHH pa3,
MOTOMY HAJ0 3alHChIBaTh WHCTPYKIMK Ha Jocke W (wim) kKapToukax. Hamo
MPEIOCTABIIATH TPYIINE JOCTATOYHO BPEMEHU Ha BBHITIOJHEHUE 3a/TaHUS.

JIuckyccust Kak METOJ] HHTEPAKTUBHOT'O OOYUYEHHUS YCIICITHO MPUMEHSICTCS B
cUCTeMe yueOHBIX 3aBeICHHUI Ha 3amaje, B MOCJIEIHNUE TO/IbI CTaJIa MPUMEHSATHCS U B
Hameil cucteme oOpazoBaHus. Meton auckyccun (y4eOHOM — TUCKYCCHH)
MIPEICTABIACT COOOM «BBIMIEAIIYI0O M3 OeperoB» sBpucTHYECKyio Oecemy. CMBICHT
JAHHOTO METOJIa COCTOMT B OOMEHE B3IUIIAaMH 110 KOHKPETHOM Ipobiieme. DTo
aKTUBHBIA METO/I, TTO3BOJISIOMINNA HAYYUThCS OTCTaWBaTh CBOE€ MHECHHE W CIyIIATh
JIPYTHX.

OObIYHO TpeArnojaraercs, 4YTo W3 MBIIUICHUS POXKIAETCs OTBET Ha
BBICKA3bIBAHUE OIIMOHEHTa B JAMCKYCCHUH, IO3TOMY pPa3HOMBICIHE M POXKIAET
nuckyccuro. OHaKo J1e710 0OCTOUT Kak pa3 HaoOOpOT: CHop, JUCKYCCHUS POXKIAET
MBICJIb, aKTUBU3UPYET MBINIJICHUE, a B Y4EOHOU JUCKYCCUH K TOMY e 00€CTIeUnBaET
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CO3HATEJIBHOE YCBOECHHE YYEOHOro MaTepHasia Kak MpPOAYKTa MBICIHUTEIBHON €ro
popabOTKH.

MeTon AMCKYCCHM UCHOJB3YETCSl B TPYNIOBBIX (opMax 3aHATUI: Ha
CEMHHApax-IUCKyCCHUsIX, COOECENOBAHUAX IO OOCYKIEHUI0 HUTOTOB BBIIOJHEHMS
3aJJaHUI Ha IPAKTHUYECKHUX U TaOOPATOPHBIX 3aHITUSAX, KOTJAa 00YJarOIIMMCS HY>KHO
BBICKa3bIBaThCA. Ha nexkumu 1UCKyccHs B MOJTHOM CMBICIIE Pa3BEPHYTHCS HE MOXKET,
HO JHMCKYCCHUOHHBIA BOIIPOC, BBI3BABIIHWK Cpa3y HECKOJIBKO pPA3HBIX OTBETOB W3
ayJUTOPHUH, HE IPUBEAS K BHIOOPY OKOHYATENFHOT0, HAanboJIee MPaBIILHOTO U3 HUX,
co3maer arMmocdepy KOJUIEKTUBHOTO Pa3MBIIUIEHHS W TOTOBHOCTH CIIyIIAaTh
IIPENOIABATENSA, OTBEYAIOIIETO Ha 3TOT AUCKYCCUOHHBIN BOIIPOC.

Jlickyccus Ha CEeMUHApCKOM (IPaKTUUECKOM) 3aHATHH TpeOyeT MPOyMaHHOCTH
U OCHOBATEJIbHOW NpPEIBAPUTEIBHONM MOJArOTOBKM OOy4yaemblx. HyKHBI HE TOJBKO
xopowne 3HaHus (0e3 HUX JUCKyccHs OecrnpeAMeTHa), HO TaKKe Haludue y
OOy4YaronMXcsi YMEHHUS BBIPAKaTh CBOM MBICIH, YETKO (POPMYIHpPOBATH BOMPOCHI,
NPUBOJUTH APTYMEHTHI U T. JI. Y4UeOHbIE JUCKYyCCHM OOOTallatoT MpeJCTABICHUS
o0y4Jaromuxcs 110 TeMe, YIOPSIOYUBAIOT U 3aKPEILJISIFOT 3HAHUSL.
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4.  YYEBHO-METOJMYECKOE OBECHEYEHME J1JI51
CAMOCTOSITEJIbHOM PABOTHI OBYYAIOLIMXCS IO
JTUCHUILIAHE (MOJYJIIO)

4.1. MeToanuecKkue peKOMEHIAIUH 10 CAMOCTOSITEIbHOMY H3y4YeHHUIO Kypca
(IUCHHUTITMHBI)

CamocTosiTenbHas paboTa oOOydYaromUXCA — OTO HWHIAWBHUAYalbHAs WU
KOJUICKTUBHAS y4deOHasi NeATeIbHOCTh, OCYIIECTBIsieMas 0e3 HEImOCPEICTBEHHOTO
pykoBojacTBa  mpenonasaresisi.  CaMmocTosiTenbHas —~— pabota  ecTb  0co00
OpraHU30BaHHBIN BUJ y4e€OHOU JESITENIbHOCTH, TPOBOJUMBIN C II€JIbIO MOBBIIICHUS
3G ()EKTUBHOCTH TOATOTOBKM  OOYYAIOIIUXCS K TOCICAYIONIUM  3aHSITHSM,
dbopMHUpPOBaHUS Y HUX HABBIKOB CAMOCTOSITENIbHOM OTPAaOOTKH YUEOHBIX 3a7aHui, a
TaK)K€ OBJIQJICHUSI METOJMKON OpraHU3alli CBOETO CaMOCTOSITEIBHOTO Tpyna B
LEJIOM.

SBnssce HEOOXOMWMBIM 3JIEMEHTOM JTUIAAKTUYECKOH CBSI3M Pa3TMYHBIX
METO/MOB OOy4YeHHs MEXIy COO0OW, camocTosATeNnbHas paboTa 00yYarolUXcs
npu3BaHa oOecnednTh 0oyiee IIyOOKOE, TBOPYECKOE YCBOEHUE MOHSITHITHOTO
anmapara JUCIUIUTMHBI «MaTteMaTuka, CoJiep>KaHusl OCHOBHBIX TEM U JINTEPATYypPhI
10 JaHHOUW AUCIUILIJINHE.

OOGy4aronuMcs 3a09HOM (PopMBI 0O0YUIEHUS 10 JUCITUIIINHE 0c000€ BHUMAHUE
clIemyeT OOpaTHTh Ha CaMOCTOSATEIBLHOE H3yUYCHHE PEKOMEHIOBAHHOW Y4eOHOM
JUTEPATYpHI. B pornecce n3ydeHus mureparypbl HEOOXOIUMO COCTaBIISATh KOHCTICKT.
KoHCIIeKT A0mKeH coaepaTh KpaTKOE COJep)KaHWEe HWCTOYHHKA, XOJ MBICIICH
aBTOpa, BAKHEUITHE ITU(PBI, BBIBOIBI.

[Tomomp oOydarommmcss B W3YyYEHUHM JUCHUIUIUHBI  «MaremaTuka
MPErno/iaBaTelib OKAa3bIBAIOT HE TOJBKO IMYyTEM UTEHHUS JICKIUA W TPOBEIACHUS
CEMUHAPCKUX 3aHSATHH, HO H B Yachl, OTBEACHHBIC MPENOAABATEISAM IS
KOHCYJIbTAllU M.

Opranu3zaiiysi CaMOCTOSITEIbHON pab0Thl 00yYaIOMIUXCS JOJKHA CTPOUTHCS 110
CHCTEME TOATAITHOTO OCBOCHMSI MaTepraia. MeTo 1 Mo3TarmHOro U3y4eHUs BKITFOYaeT
B ceOS  TMpeaBapUTCIbHYIO  IOATOTOBKY,  HEIMOCPEICTBCHHOEC  HM3YYCHHE
TEOPETUUYECKOTO COACPKaHUS UCTOYHHKA, 0000IIEHNE TTOTYICHHBIX 3HAHUN.

[IpeaBapuTenbHasl MOATOTOBKA BKJIIOUAET B Ce0sl ySICHEHHUE IIEJIM U3yYCHUS
MaTepHuaia, OLEHKY IIMPOThl WH(GOPMAIIMOHHON 0a3bl aHAIM3UPYEMOTO BOIPOCaA,
BBISICHEHHE €r0 HayYHOU U MPaKTUYECKON aKTyallbHOCTH. V3yueHune TeopeTuieckoro
COJIEp KaHMsl 3aKJIIOUYAaeTCsl B BBIJICICHUM M YSCHEHUM KIIIOUEBBIX TOHSITHH U
MOJIOKEHUH, BBISIBIEHUM HX B3aUMOCBSI3M M cucTteMatusanuu. O0o0mieHue
MOJIYYCHHBIX 3HAHUW MOAPAa3yMEBAET IIUPOKOE OCMBICICHUE TEOPETHUYECKUX
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MOJIOKEHUI Yepe3 OMNpeeiCHne WX MecTa B OOIIeH CTPYKType H3ydaeMoiu
JUCHUTUIMHBI U UX 3HAYUMOCTH JIJISl IPAKTUYECKOM 1eITeIbHOCTH.

N3yuenune nucuuriuuel «MaTtemaTiKa» Hy>KHO HQUUHATh CO 3HAKOMCTBA C €ro
nporpaMmoil. 3areM HeOoOXOAMMO YETKO OCMBICIUTH CTPYKTYpPY KaXKIOH TEMBI,
JOruKy €€ moctpoeHus. Jlanmee mo cCHUCKy JUTEpaTypbl TpedyeTcs mnoaoOpaTh
OTHOCSIIIIMECS K KOHKPETHOM TeMe YyueOHble MaTepuaibl, JIOMOIHUTEIbHBIE
MCTOYHUKHU (KHUTHU, OPOLIIOPHI, )KYpPHAJIBI U JIp.).

MeTtoanyeckre peKOMEHIalliY 10 paboTe € AUTEPATYPOU.

[Ipu caMOCTOATEIBPHOM M3YYEHHH OCHOBHOM PEKOMEHJOBAHHON JIMTEPATyphI
oOyJaromumcsi He00X0IUMO OOPATUTh IIABHOE BHUMAHUE HA Y3JIOBBIE MOJIOKEHMS,
U3JIaraeMble B U3y4a€MOM TEKCTE.

Heo0xomumo BHUMATEIHHO O3HAKOMHThHCS C coJiepKaHUEM
COOTBETCTBYIOIIETO OJI0Ka HHPOPMAIUH, CTPYKTYPUPOBATh €TO U BBIICTUTH B HEM
HEeHTpaJibHOE 3BeHO. OOBIYHO 3TO OBIBAET KIIOYEBOE OIPEACIICHUE WIH
COBOKYITHOCTb CYIITHOCTHBIX XapaKTePUCTHK paccMaTpuBaeMoro oowekra. s Toro,
4TOOBl YyOEIUTHCS, HACKOJIBKO TJIyOOKO YCBOEGHO COJEP)KAHHUE TEMbI, B KOHIIE
COOTBETCTBYIOIIUX I1aB U NaparpadoB yueOHbIX TOCOOUH OOBIYHO 1aeTCs EPEUCHb
KOHTPOJIBHBIX BOIPOCOB, Ha KOTOpPbIE 00ydaromuecs AOHKEH YMETh 1aTh YETKHE U
KOHKPETHBIE OTBETHI.

PaGora ¢ JOMOJHUTENHHOM  JIUTEPATypoOM  mpenanojaraeT  yMeHUe
OOy4YaronMXcs BBIACIATh B HEM HEOOXOIUMBIN aCTEKT U3y4aeMOu TeMbI (TO, YTO B
JTAHHOM TPYJi€ OTHOCHUTCS HEMOCPEACTBEHHO K U3y4aeMol TeMe). DTO BaXKHO B CBSI3U
C TE€M, YTO K JOIOJIHUTEIBHON JTUTEPaType MOKET ObITh OTHECEH LIMPOKUN CHEKTP
TEKCTOB (yueOHBIX, HAyYHBIX, XYJO0’KECTBEHHBIX, MyOJUIMCTUYECKUX U T.1.), B
KOTOPBIX UCCIIEYyEMbIN BOMPOC paccMaTpUBaeTCsl IMOO YaCTUUHO, TMOO ¢ KaKO-TO
OJIHOM TOYKHU 3PEHUSI, IOPOU HETPAAULIMOHHOM.

B cBoell COBOKYITHOCTH M3yY€HUE TaKUX MOAXOAO0B CYIIECTBEHHO 00Oramaer
HAY4YHBIA KPyro3op oOyuarommuxcs. B JaHHOM KOHTEKCTE CJelyeT Y4ecThb, 4YTO
JIOTIOJTHUTENBHYIO JINTEPATypy 1eIeco00pa3Ho nMpopadaThiBaTh, BO-NIEPBLIX, HA 0a3e
y’K€ OCBOCHHOW OCHOBHOW JUTEpaTyphbl, M, BO-BTOPHIX, H3y4yaThb KOMIUIEKCHO,
BCECTOPOHHE, HE a0COIIOTU3UPYS Ubl0-THOO0 CYOBEKTUBHYIO TOUKY 3PEHUS.

OO0s3aTenbHBIN  3JIEMEHT CaMOCTOATENBLHON paboThl  OOyYarommxcs ¢
JUTEepaTypoil — BeAeHHE HEeOoOXOMuMBIX 3amucedl. OCHOBHBIMH OOIIETIPUHITHIMU
dbopMamMu 3ammceld SIBISIOTCS KOHCIEKT, BBIMHCKH, TE3WCHI, aHHOTAIMH, PE3IOME,
TUTaH.

KoHCneKT — 3T0 KpaTkoe MHUCbMEHHOE W3JI0KEHUE COJAEpIKAHMUS UCTOYHMKA,
CTaThbU, JAOKJIA/a, JIEKIIMH, BKIIOYAIOIIee B C:KaToi (popMe OCHOBHBIE MOJIOKEHUS U
X 000CHOBaHHUE.
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Brimicku — 3T0 KpaTkue 3anucu B popMe MUTaT (I0CIIOBHOE BOCTIPON3BEICHUE
OTPHIBKOB HMCTOYHHKA, TPOU3BEACHUS, CTAaTbU, COJCPKAIIUX CYIIECTBEHHBIC
MOJIOKEHUS, MBICJIIM aBTOpa), JMOO JaKOHUYHOE, OJM3KOe K TEKCTYy H3JI0KEHHUE
OCHOBHOTI'O COJICpYKaHUSA.

Te3uchr — 3TO c)KaTOE M3I0KECHUE KITFOYEBBIX HJIEH MPOYUTAHHOTO HCTOYHUKA
WU TIPOU3BEICHMSI.

AHHOTaIMH, PE3IOME — 3TO COOTBETCTBEHHO MPEJIEIbHO KpaTKoe 00001Iaroiee
U3JI0KCHHUE COJIEPKaHMsS TEKCTa, KPUTHUYECKAsl OICHKA MPOYUTAHHOTO JOKyMEHTa
WM TIPOU3BEICHHUS.

B nensix cTpykTypupoBaHus cofiepKaHus u3ydyaeMoi paboThl 11e51eco00pa3Ho
COCTaBJISITh €€ IJIaH, KOTOPBIM JOKEH PAaCKphIBATh JIOTMKY MOCTPOCHHS TEKCTa, a
TAaK)K€ CHOCOOCTBOBAaTh JIYYIIEH OpPHUEHTAMM OOYYalolUMXCS B COAEp)KaHUU
MIPOU3BEICHUS.

CamocTtosiTenbHas padora oOydaronuxcs 0ynet 3pPeKTUBHON U TOJIE3HON B
TOM CITy4ae, €Clid OHa OyJeT MOCTpOeHa MCXOMAS W3 MOHUMAaHHUS 00ydaromuMUCs
HEOOXOAMMOCTH O00€CTIeUeHUsI MAaKCUMAaJIbHO IIMPOKOTO OXBaTa pas3IMYHBIX
HMCTOYHUKOB, JIMTEPATYphl, YTO BIIOJHE JOCTIKMMO MpPH HAYYHON OpraHU3alNU
y4eOHOro Tpy/a.

PexoMeHanmu 0o paboTe ¢ TECTOBOM CUCTEMOM.

KoHTposb u ocBoeHHE Kypca AaHHOW AWCITUIUTMHBI OCYIICCTBIISICTCS MTyTEM
craun OO0ydYaroIIMMHKCS MUCBbMEHHBIX TECTOB. B TecTax mpemycMOTPEHO YeThIpe, a
WHOT/IA ¥ TISITh TUTIOB BOTIPOCOB.

1. Bo16op eAMHCTBEHHO MPaBHIILHOTO 0TBeTa. OTBET HA BOIIPOC JJAHHOTO THIIA
JIOJKEH OBITh TOJIBKO OJMH.

2. Bp100p HECKOJIBKUX MPABWIBHBIX OTBETOB. 3ajladya COCTOUT B TOM, YTOOBI
BBIOPATH U3 MPE/JIOKEHHOTO CITUCKA BAPUAHTOB OTBETOB HECKOJIBKO BEPHBIX.

3. YcTaHOBKa MOCIEI0BAaTEIbHOCTH MTPABIIIBHBIX OTBETOB. 3aJa4a COCTOUT B
TOM, YTOOBI TPOHYMEPOBATHh MPEIJIOKCHHBIC BapHAaHTHl OTBETOB B TPABHIBHOM
TIOPSIJIKE.

4. YcTaHOBKa COOTBETCTBHSI OTBETOB. 3ajlada COCTOMUT B TOM, YTOOBI IS
KQKJIOTO BapuaHTa OTBETOB BBIOpATh W3 MPEIJIOKEHHOTO CIMCKA COOTBETCTBHMA
BapuaHTaM OTBETOB OJIWH WJIM HECKOJIBKO BEPHBIX.

PexomeHnmanmu 1mo moJir0TOBKE K 3a4€Ty M DK3aMEHY

3adet 1100 dK3aMeH SABIIeTCS (POPMOIT HTOTOBOTO KOHTPOJIS 00YJarOIIMXCS 110
mucruiinHe «MaTtematukay. Marepuan cmaércs 1o BOIpOcaM, TPHUBEIACHHBIM B
HacTosIIeH padbodei mporpamme. 3a4eT IPOBOIUTCS ITyTEM OTBETa O0YJAFOIITMXCS Ha
BOIPOCHI, c(hOPMYyIUPOBAHHBIE MPENOIaBaTeIeM. JK3aMEH )K€ MPOBOJUTCSA MyTEM
OTBETA HA DK3aMEHAIIMOHHBIN OUIIET.
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[IpenonaBarens BO BCTYNMUTEIHLHOM CIIOBE PACCKA3BIBAET 00 OCOOEHHOCTSIX M
MOPsIJIKE MPOBEJCHUS 3a4eTa, JIM0O0 IK3aMeHa U O KPUTEPHUSIX OLEHKH 3HAHUMU.

Kax b1l oOydaronuiics, BOiasi B ayIUTOPHIO, TIOJIy4aeT BOMPOC, b0 Oeper
HK3aMEHAIMOHHBIA OWJIeT, a 3aTeM HayuHAeT MOATOTOBKY K OTBeTy. Bpews
noAroToBku — 15 munyTt Ha Bompoc. Ilocime oTBera mo Bompocy, o0ydaronemMycs
MOTYT OBITh 3aJaHbl JIOMOJHHUTEIBHBIE BONPOCHI B paMKaxX BCEeH ydeOHOM
nporpamMmbl. bonee yriyOeHHO MPOBEPSIOTCS 3HAHUS OOYYaOIIUXCS, WUMEIOIINX

HHU3KHUC OLCHKH II0 PEC3yJIbTaTaM TCKYHICTO KOHTPOJIA, a TaKKC IMPOITYCTHUBIONX

0O0JIBIIIOE KOJUYECTBO y‘{e6HLIX 3aHATHUM.

4.2. I'noccapwuii
Pa3ned |. OcHOBBI MaTeMATHYeCKOI0 AaHAJIU3A

. Mamemamuxa — Hayka 0 KOJIMYECTBEHHBIX OTHOIICHUSIX U MPOCTPAHCTBEHHBIX
dhopmax JIeHCTBUTEIIBHOTO YHCIIA.

. Muoswcecmeo — 310 COBOKYNHOCTH (coOpaHue, HaOOp) HEKOTOPHIX OOBEKTOB,
00JaaroMX KaKUM-TH00 OOIIUM JIJIsi BCEX HUX CBOMCTBOM. OOBEKTHI, KOTOPHIE
00pa3yloT MHOKECTBO, Ha3bIBAIOTCS AJIEMEHTAMH 3TOI'0 MHOKECTBA.

MHO)KGCTBO, HC COoACPiKalCC HU OAHOTO 3JICMCHTA, HA3bIBACTCS RYCHIbIM.

MHo)kecTBa, DBJIEMEHTaMH KOTOPBIX SIBJISIFOTCS  JCHCTBUTEIBHBIE YHCIIA,
Ha3bIBAIOTCS YUCA06BIMU MHOMHCecmeamu (UMCIOBbIE MHOYKECTBA: HATypaJIbHBbIE,
1ieJble, pallOHaNIbHbIC, UPPAIIHOHAIIbHBIE, IEUCTBUTEIIBHbIC).

. Hnmepeaﬂom Ha3bIBAIOT HCKOTOpPOC IIOAMHOXXKCCTBO MHOXCCTBaA
,Z[GﬁCTBHTGJ'IBHBIX YHUCCII.

Tunel MHTEPBANIOB: 3aMKHYTHIE, MOJYOTKPBITHIE (ITOJIy3aMKHYTBIE), OTKPBITHIE,
MOJIyOECKOHEYHbIE MHTEPBAJIbl U OECKOHEUYHBI HHTEPBAI.

. Mooynem neiicrBurensHoro gncna x (|x|) Ha3piBaeTCs CaMO YHCIIO X, €CIU x >0,
Y IPOTUBOIOJIOAKHOE YUCHO —X , eciu x<0.
. ITocmoannaa enuyuna — 310 BEINYNHA, COXPAHSIOIASA OJHO U TO KE 3HAUCHHUE.

. Hepemeuuaﬂ eésiuduna — 310 BCIIMYNHA, IIPUHUMAKOIas pasjim4YHbIC YU CIIOBLIC
3Ha4YCHUA.

@ynkyusa — 3TO NPABUIIO, IO KOTOPOMY KaXKJIOMY AJIEMEHTY X U3 MHOKecTBa X
CTAaBUTCSI B COOTBETCTBUE AJIIEMEHT ) U3 MHOXKECTBA Y.

OO6mwmii Bux pynkuuu: y=F(X), rue x — He3aBUcHMas epeMeHHast (WK apryMeHT),
y — 3aBUCcUMas iepemenHasi, f — mpaswio.
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10.MHOXecTBO BcCeX 3HAYEHUN HE3aBHUCHUMON mepeMeHHOW (X), O KOTOpPBIX
byHKUMS ~ ompenereHa, Ha3bIBaeTCa  ofaacmvlo  onpedenenusn  (Wid
cyliecTBoBaHMs) 3Tod (QyHKIMH u obOo3Haugaetcs D(f). MwuoxectBo Y -
MHOKecTBO 3HaueHui ¢pynkiuu E(f).

11.Tpagpuxom ¢pynxyuu f(X) Ha3pIBaeTCS MHOKECTBO BCEX TOYEK IUIOCKOCTH C
koopauHatamu (X;f(X)), T.e. TakuMX TOUYEK, KOOPIAMHATHI KOTOPBIX CBS3aHBI
cooTHomeHueM y=Ff(x).

12.®yuxnus y=f(X) HaspiBaeTCs uemmout, ecnu I JOOBIX X W3 00JacTH
onpenencuus f(-x)=f(x).

13.®yukus y=f(X) HaspiBaeTCs HeuemHoil, eciv s JIOOBIX X W3 00JACTH
ompenenenus f(-x)=-f(x).

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

obwezo euoa.

15.fMenan ¢pynkyua — >to GyHkuus, 3aganHas popMmysoil, B KOTOpO Mpasasi 4acTh
HE COJICPKUT 3aBUCUMOM NIEPEMEHHOM.

16.Eciii 10 HEKOTOPOMY 3aKOHY KaXKJIOMYy YHCIy N U3 HaTypaJbHOTO Psaa YHCEI
1,2,3,...,Nn, ... MOCTaBJIEHO B COOTBETCTBHE BITOJIHE ONPEICICHHOE YUCIIO a, , TO
TOBOPSIT, YTO 3aJ[aHa YUC108A51 HOCIE008AM EIbHOCHb

17.1Ipedenom ghynkyuu Ha3bIBACTCS YUCIO, K KOTOPOMY CTPEMUTCS (DYHKLMS MpU
CTPEMJICHUH apryMeHTa K CBOEMY IMpPEACIbHOMY 3HA4YEHHUIO: lm f(x)=A WIn

X%,
f(x) > 4 opu x - x,.
18.®yHKIMS HA3BIBACTCS OECKOHEUHO MAOIL, SCIIU TIPU X —> X, OHA cTpeMuTcs K ()
(t.e. ee mpenen pasen 0).
19.®yHKIMS HA3BIBACTCS HECKOHEUHO DONbUIOL, €CITA TIPU X —> X, OHA CTPEMHUTCS K
OeCKOHEUHOCTH (T.€. ee IpeIell paBeH OECKOHESYHOCTH).
sin x

20.I1epBblii 3aMeuaTeIbLHbIN Mpe/e hm0 =1.
xX—> x

o o . 1
21.Bropoii 3ameuyaTebHbIH peges im (1+—-)" =e.
X—>0 X

22 Ilpouseoononi pynkyuu y=f(X) B TOUke x, HA3BIBACTCS MPEACT OTHOIICHHS

npupaiieHus QyHKIUU K TpUPAICHUI0 apryMEHTa, KOT/[a MOCIIeTHee CTPEMUTCS

. A
K 0 (ecym 3TOT mpeaen cymecTByer): V' = f'(x,) = i]xmogy



28

23.Haxoxxnenne mpou3BOAHON (GYHKIIMH HA3bIBACTCS OUpdepeHyuposanuem 3Toiu
byHKIUH.

24.I'eomempuueckuit cmovlcii RPOU3600HON: Tpou3BogHAsS f'(x,)€CTh YTIOBOM

K03 duireHT (TaHTeHC yriia HAaKJIOHA) KacaTeIbHOM, MPOBEACHHON K rpaduky
bynkiun y=f(X) B Touke x,: f'(x,) =k =1ga.

25.Dusuueckuil (MexaHuveckuil) CMbIC/1 RPOU3EGOOHOIL. TIPOU3BOJHAS IIYTH 10
BpeMeHH S'(¢,) €CTh CKOPOCTh TOUKH B MOMEHT ¢, . w(t)) = S'(t,).

26.Ilpasuno Jlonumans.

Hpenen OTHOLICHUS ABYX OCCKOHEYHO MaJIbIX I 0ECKOHEYHO OOJIBIINX
(bYHKI_[I/Iﬁ PaBCH MPCACIY OTHOIICHMA UX ITPOU3BOAHBIX.

27.Touka x, Ha3biBaeTCs moukou maxcumyma Qyaxiuu f(X), eciu B HEKOTOPOI

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

28.Touka x, Ha3pIBaeTCs moukou munumyma pyuaxuuu f(X), eciii B HEKOTOPOii

OKPECTHOCTHY TOYKHU X, BBIIOJHAETCA HEPABEHCTBO f(x) = f(X,).

29.MakcuMyM W MHUHUMYM (QYHKIIMH HA3BIBAIOTCS IKCHIPEMYMAMU (PYHKyuu, a
TOYKa MAaKCUMyMa U TOYKa MUHUMYMAa — MOYKAMU IKCHIPEMyMA.

30.Touku, B KOTOPBIX MPOU3BOIHAS PaBHA HYJIIO WM HE CYIIECTBYET, HA3bIBAIOTCS
Kpumuueckumu (AU CTAITMOHAPHBIMHU).

31 /luppepenyuanom @yukyuu HazpBacTCS MPOU3BEICHUE MPOU3ZBOIHOM
GyHKIUM Ha IpUpAILIEHE HE3aBUCUMOM MIEpeMEeHHOU: dy = f(x)- Ax.

32. ludpdepennupyemas pyukmuust F(X) HaswpIBaeTCs nepeooopasnoii st GyHKIUH
f(X) Ha mpomexyTKe X, eCcli B KaXKJI0W TOYKE X ITOTO MPOMEKYTKA BBITIOTHACTCS
PaBEHCTBO: F'(x) = f(x).

33.CoBOKyHOCTh Bcex MepBooOpasHbiX it ¢yHkuun f(X) Ha mpomexytke X
Ha3bIBACTCSl HeonpedeeHHvim unmezpaiom ot ¢yukuun f(X) u o6o3HayaeTcs

_[f(x)dx, T.C. ff(x)dx =F(x)+C.
34.@opMysa HHTETPUPOBAHNS 1O YACTAM: [udv = uv— [vdu.

35.0npeoenennviii unmezpan or Gpynkuuu f(X) Ha unTepBane [a,h] - 3TO mpenen

b
MHTErpalibHOM CyMMBbI U 0003HAaYaeTCs j Sf(x)dx.
a

b
36.@opmyna Hoetomona-Jlenonuya: j f(x)dx = F(b)-F(a).
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37.HecobcmeeHHbIM UHmMEZPATIOM _[ f(x)dx Ha3bIBaeTCs mpeaen h1r+1 _[ f(x)dx.

a a

38. Jugppepenyuanvnoe ypagnenue — 370 ypaBHEHUE, CBA3BIBAIOIIEE HE3ABUCUMYIO
MEPEMEHHYIO X, HICKOMYIO (DYHKITHIO ) U €€ TIPOU3BOAHBIC PA3TIMIHBIX MTOPSIKOB.

39. ludpdepennnaibHoe ypaBHEHHE TIEPBOTO TMOPAIKA C  pPa30enaioujuMucs

dy
nepemMennbiMu — 3TO YpaBHEHUE BUIa I =f(x)-g(»).
X

40.J/Iuneiinoe ougppepenyuanvroe ypasnenue NepBoro nopsijka — ypaBHeHUE B
V+f(x)y+g(x)=0.
41.3a0aua Kowu — 3a1aua HaXOX/JICHUSI YaCTHOTO petieHus auddepeHimana.

42.Hucnosoit psad — 3To OECKOHEYHAS IOCIIEI0BATEILHOCTh YNCEN, COSTMHCHHBIX
3HAKOM CJIOJKEHHS.

43.Psay  Ha3bIBACTCA  CXOOAWUMCA, €CIU  CYIIECTBYeT KOHEYHBIM Tpenen
MOCJIEIOBATEILHOCTH €70 YACTUYHBIX CYMM.

44.Cymma uucnosoz2o psaoa — npenes nocieo0BaTeIbHOCTH YaCTUYHBIX CYMM psifa.

. . . 1
45.I'apmonuueckuil pao — psij, UMEIONINI OOLINIA YJIeH BUIa — .
n

46.Ipusnax /anamobepa: Ilycts mns psama D u, € NONOXKUTEIBHBIMHM YIEHAMH

n=1

. u
cymiecTByeT mpeaen lim —+ =/. Toraa, ecnu I1<1,To psim cxomures, ecnu 1>1, To

n—»o0
ul’l

psan pacxoautes, ecnmu |=1, To BOmpoC O CXOIMMOCTH HYXKHO HCCIENOBAThH C
MOMOILBIO IPYTUX MPU3HAKOB.

47 Ilpusnak Jlendnuya — TPU3HAK CXOJMMOCTH 3HAKOUEPEAYIOUIEro psiia Io
aOCOJIFOTHOM BEJIMYUHE u, U Opeeny limu, =0.

n—0

48.Cmenennoit pao — 3TO byHKIIMOHATBHBIN psn BHIA
a,+a(x—a)+a,(x—a)’ +...+a,(x—a)" +..., TOE a,dydq..,da,- JCUCTBUTEIHHBIC
qHCIIa.

49.Pao Maxnopena:. f(x)= f(0)+f'(0)x+%xz +...+wx" +...

n!

50.Pao Teinopa: f(x) =f(xo)+f'(xo)(x—xo)+...+&('X°)(x—xo)” +...
n!
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Pasnea |l. DiieMeHThI aHATUTHYECKON TeOMETPUH HA NIPSIMOiA, IJIOCKOCTH M B
TpPeXMepHOM NPOCTPAHCTBE

1. JIse B3aumHo nepneHAuKyJsipHbie ocu OX u OY, umeronue obmee Hadano O u
OJMHAKOBYIO0 MAacCHITAaOHYI0 CIOUHUILY, OOpa3ylT HPAMOY20JIbHYI0 CUCHEMY
KOOpOuHam Ha njioCKOCmu.

2. Bexmopom AB Ha3biBaeTcs HampaBiIeHHbIM OTpe3oK AB ¢ Hauamom B Touke A u
KOHIIOM B TOUKe B.

3. I[Ba BCKTOPA HA3bIBAIOTCA KOJUIUHEAPHbIMU, CCIIW OHU JIC)KAT Ha O,HHOI71 HpﬂMOﬁ NI
Ha napajICIbHbIX IPAMBIX.

4. Ecniu Havamo W KOHEIl BEKTOpa HUMEIOT KOOPAMHATHI A(x,,y,), B(x,,y,), TO
—>
Koopounamul eekmopa AB=(x,—x;y,— ).
5. Ycnosue xonnuneapnocmu 08yx 6eKmopoe:.
JIBa BEKTOpa KOJUIMHEAPHBI, €CJIM UX COOTBETCTBYIOIINE KOOPIUHATHI
IPONOPLIMOHAJIEHEIL.

6. CKtlJl}lprlM npou3ee0euue/w JABYX HCHYJICBBIX BCKTOPOB HA3bIBACTCS YU CJIO, pPABHOC
MMPOU3BCACHUIO MJIMH 3TUX BCKTOPOB HA KOCUHYC yTJIda MCKAY HUMMU.

H:\/x2+y2.

R
7. Ecnu BekTOp a = (x,y), TO O1UHA 86eKMOpa |a

- -
8. Ecnu u3BecTHBI KOOPIUHATHI IBYX BEKTOPOB a = (x,,¥,),b = (x,,V,), TO UX CKAJIAPHOE
- =
npouseedenue paBHo (a,b) = x,x, +y,y,.

9. TpI/I BCKTOpa HA3bIBAOTCA KOMAJIAHAPHbBIMU, CCIIM OHU JIC)KAT B OJIHOM TJIOCKOCTH
HJIN B IIapPaJICIIbHBIX IINIOCKOCTAX.

10.JIuaun, ompenenseMble B JIEKApPTOBOM CHUCTEME KOOPJAWHAT YpaBHEHHUEM
Ax+By+C =0, Ha3bIBalOTCS JUHUAMU nepeozo nopsaoka. (JluHuer mepBoro

nopsiKa sIBJsieTcs mpsimast.)
11.VpaBHeHue npsMoi ¢ yriioBbiM ko3 durmenTom K umeeT Bua y = kx+b.

12. Yenoeoii koyghpuyuenm K npsiMoii paBeH TaHTCHCY yriia HaKJIOHA 3TOM MPSIMOM K
ocu Ox.

13.1lycTth nauwl aBE TIpsIMBIC [, : y =kx+b,L, : y =k,x+b, .
Ycnoeue napannenvnocmu npamoix: k =k,.

Ycnoeue nepnenoukynapnocmu npamoix: ki, =—1.
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14. Anzebpauueckum ypasnenuem 6mopoll cHeneHu HA3bIBACTCS ypaBHECHHE BHJIA
Ax,+Bxy+Cy* +Dx+Ey+F =0, rne A, B, C, D, E, F — nelicTBuTeNnbHBIE YKCIA U 110
KpaitHeit mepe ojiHo u3 uucen A, B, C ue paBHo 0.

15.JIuHuun, KOTOpHIE B CUCTEME JCKAPTOBBIX KOOPAMHAT OMPEACISIOTCS YpaBHEHUSIMU
BTOPOUl CTENEHU, HA3BIBAIOTCS JUHUAMU 6mOpo20 nopaoka. (IIpumepoM nuHuUM
BTOPOTO MOPSIJIKA ABIISIOTCS OKPYKHOCTb, SJUIUIIC, Mapaboa, rurnepbona.)

16. Kanonuueckoe ypasnenue oKpy»3cHocmu ¢ 1ICHTPOM B TOUKe (X,,),) ¥ paguycom R:

(x_xo)2 +(y_yo)2 =R’

2 2

X
17.Kanonuueckoe ypagnenue snnunca. — + % =1, Tae a — 6oJIbIIast MOJIYOCh DILTHIICA,

a

b — Mazast mosyocs.
2 2
LoX Yy .
18.Kanonuueckoe ypasuenue zunepoonvl. — — 5= 1, rie @ — JeHCTBUTEIbHAS
a

HI0JIyOCh THUIIEPOOJIBI, b — MHUMAasI ITOJTyOCh.
19. Kanonuueckoe ypasnenue napabonwt:. y° =2 px , e p - mapameTp napadoJibL.

20.TTon noeepxnocmvro MOHUMAIOT MHOXKECTBO TOYEK MPOCTPAHCTBA, KOOPIUHATHI
KOTOpBIX (X, Y, Z) MEHSIOTCA TpH TEepexoie OT OJHOW TOYKU K JIPYroil, HO HE
MIPOU3BOJIBHO, @ M0 ONPEIETICHHOMY MPaBUIy (3aKOHY). DTO MPABUIIO ONPEACNIAETCS
HEKOTOPBIM YPABHEHUE, HA3BIBAEMBIM YPAaBHEHUEM MOBEPXHOCTH.

21.Pa3innyaioT MOBEPXHOCTH MEPBOro M BTOPOro MOPSIIKA.
[TpuMepoM TIOBEPXHOCTH TIEPBOIO MOPSJIKA SABJISCTCS IJIOCKOCThH, MMEIOIIAs
ob1ee ypaBHeHHE BHa Ax+ By +Cz+ D =0.
[IprMepoM TOBEPXHOCTEH BTOPOTO MMOPSIKA SBISIOTCS JJUIuncoun, cdepa,
OJIHOTIOJIOCTHBIA M JIBYIOJOCTHBIH THUIIEPOOJION, TUIEPOOIUUSCKHIA MapaboIoun/,
KOHYC BTOPOTO MOPSIKA.

Paznean l11. Jluneiinas anredpa

1. Mampuyenn pasmepa m X n  Ha3bIBaeTCs MPSMOYTOJbHAs TaONHIlA YHCET,
cozepkaliasi M cTpok u N cTon01oB. Yncna, COCTaBISIONINE MaTPHUILy, HA3bIBAIOTCS
AJIEMEHTAMH MaTPHIIBI.

a,\ay,...ay ;...a,,
A3,y ;.. Dy,

2 B B B

mj mn

TJie a,- BJE€MEHThI MATPULIbI (i — HOMEp CTPOKH, | — HOMEp CTONIONA).
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2. JIBe matpuiibl A U B oiHOTO pazMepa Ha3bIBAIOTCS PAGHBIMU, €CIIU OHU COBIAJIAI0OT
MIO3JIEMEHTHO.

3. Marpuna, coctosimasi U3 OJHOW CTPOKH, HA3bIBACTCA Mampuyeil (6eKmopom)-
CMPOKoIl, a U3 OJHOTO CTOJIONA — Mampuueil (6eKmopom)-cmoioyom.

4, Marpuiia Ha3bIBaCTCS K8AOPAMHOU N-20 NOPAOKA, €CITU YHCIIO CTPOK PABHO YUCITY
CTOJIOIIOB, T.€. M = 1.
Hampumep, kBagpaTHas MaTpuIla TPETHEro MOpsIKa:

a,,a,43
A =| a,aya,,
Q305,033

5. DieMeHTBhl KBaApPAaTHOW MATPHIBI a,, Y KOTOPBIX HOMEpP CTPOKH PaBEH HOMEPY

ij >
cronbua (I = j), Ha3bIBAIOTCS OUAZOHALHBIMU T O0PA3YIOT 21A6HYI0 OUAZOHATb
matpuilpl. (Hampumep, y KBaapaTHOW MAaTpHUIIBI TPETHErO IOPSJKA TIJIABHYIO

JMaroHajgb 00pas3yroT SeMEHTHl a,,, a,,, d3.)

6. Eciu Bce HemaroHabHBIC 2JIEMEHTHI KBAJPAaTHOW MaTpHIlbl paBHBI 0, TO MaTpHIla
Ha3bIBACTCS Juazonanavrou. Hanpumep:

2 00
E=/0 3 0
0 0 4

7. Ecnu y nuaroHaJIbHOW MaTPHIIbl N-TO MOPSIKA BCE TUATOHAIBHBIC DJIEMEHTHI PaBHBI
1, To MaTpuIla Ha3bIBACTCS COUHUYUHOU Mampuyell n-20 nopsaoka v ooozHavaetcs E.
Hanpumep, enuandHas MaTpulia 3-ro nopsijika UMeeT BU/I;

1 00
E=0 10
0 01

8. Tpancnonupoeanue mampuybl — 5TO NEPEXOA OT MATpULBl A K Matpuue 4, B
KOTOPOU CTPOKHU U CTOJIOI[BI TOMEHSIIUCh MECTAMH C COXPaHEHHUEM TOPSIIKa.

9. Onpeodenumenem mampuyvl 6mopo20 NOpAOKa HAZBIBACTCA YHCIO, KOTOPOE
BBIYHCIIACTCS 110 hopMyIIe:

A =4 = andyy|
2 _| | = = day, —dppdy,
a,8y,

10.0npeoenumenem mampuuvt mpemovezo nopadka HA3BIBACTCS YHCIO, KOTOPOE
BBIUUCIISIETCS TT0 (popMyJie (TPaBUIIO TPEYTOJIbHUKA):
a,ay4,3
Ay = |A| = (A01G5503| = Gy 1Gyylsy + Gyply3asy + i35, — G305y, — G1y05,053 — Gy10y305,

Q3,053,033
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11.Munopom M ;/OJIEMEHTA @, KBAJIpaTHOM Marpuipl A N-ro MOPsJIKa HA3bIBACTCS

ompeaenuTens MaTpuilel (N-1)-ro  mopsaka, MOAYYECHHOW U3 MaTpHUIbl A
BBIUEPKHUBAHUEM I-TO CTPOKH U J-TO CTOJIOIIA.

12. Panzom matpuiibl A Ha3bIBa€TCSl HAMBBICIIMIA TOPSAIOK OTJIMYHBIX OT HYJISI MUHOPOB
3TOM MATPULBI.

13.Anzebpauueckum oononnenuem AU dlIEMEHTa  (; KBa[paTHOM MaTpulbl N-ro

5 L
MnopsAAKa Ha3bIBACTCA €0 MUHOP, B3ATbIU CO 3HAKOM (— 1)1 ! .
— (—1)*
A, =DM,
14.Teopema Jlannaca: Omnpenenutenb KBagpaTHOM MaTpUlbl pPaBEH CyMMeE

MPOM3BEJICHUI JJIEMEHTOB JIIOOOW CTpOoKH (CTONOIAa) Ha WX anredpanmdecKue
JIOTIOTHEHHUSI.

15.KBagpartHast matpuua, y KOTOpPOM BCE €€ 3JIEMEHThI, PACHOJIOKEHHbIE HWXKE (WU
BBIIIIC) TJIABHOM JUArOHaJM, PaBHBI HYJIIO, HA3BIBACTCS MPEY20IbHOI.

16.0npedenumensy mpeyzonvnoi mampuysl (M, OYEBUIAHO, IUATOHAILHOW) paBEH
MIPOU3BEACHUIO PJIEMEHTOB IJITABHOW JTUArOHAJIH.

-1 . o

17.Mampuua 4 HaA3bIBACTCA oﬁpamuou 10 OTHOICHUIO K KBaAPAaTHOU MATpUIC A,
CCliIn MpU YMHOXCHHU TOM MaTpulbl Ha AJAaHHYIO KaK CIpaBda, TaK MW CJICBa
moJrydacTCsa CAMHNYIHAA MaTpHUIia.

18.Heooxo0umoe u oocmamoumnoe yciogue cyuiecmeo8anus 00pamHuoi Mmampuyol .
oOpaTHasi MaTpuIla CyIIeCTBYET (M OHAa €IMHCTBEHHA) TOT/a U TOJBKO TOT/a, KOTJaa
OTIPEICIIUTEb UCXOAHON MATPUIIbI OTJIUYEH OT HYJIS.

19. Cucmema m nuneiinvix ypaenenuii ¢ N nepemeHHbIMU UMEECT BUJL:
a,x,+a,x,+..+a,x, =b,
ay X, +ayX, +...+a, x, =b,,

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

mn”"n

rae 4;,b; (i=1,2, ..., m,j=1, 2, ..., N) — IPOM3BONIBLHbIC YNCIA,

[j b
a;; - K09 (OULUEHTHI IPH IIEPEMEHHBIX, b, - cBoGoIHbIC WICHDI YPaBHEHHUI.

20. Pewenuem cucmemol TUHEHHBIX YPAGHEHUN HA3BIBACTCS TaKash COBOKYIHOCTH N
qKCel, MPU TOJCTAHOBKE KOTOPBIX KaXJI0C YPaBHCHHE CHUCTEMBI OOpamiacTcs B
BEPHOE PaBEHCTBO.

21.CucreMa ypaBHEHMI Ha3bIBAC€TCS COBMECHIHOI, €CIM OHA MMEET XOTA Obl OJHO
pellleHue, U Heco8MecH oI, eClii OHa UMeeT 00Jiee OJTHOTO PEIICHUSI.

22.Cnoco0bl pelieHus] CUCTEM JTUHEWHBIX YPaBHEHUM:
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a) Memoo obpammnoi mampuyul.

CucreMa TMHEHHBIX YPaBHEHUN MOKET OBITh 3amicaHa B MaTpudHou popme: AX=B,
rae A — marpuna Ko3(h(PUIMEHTOB NMpU MEePEMEHHBIX, WM MaTPHIA CUCTEMbI, X —
MaTpula-cToi0el MepeMeHHBIX, B — MaTpHIa-cToa0er CBOOOJHBIX UYJICHOB.
Penrenuem cucteMsl OyaeT MaTpuua-cronben X=4"B.

0) Teopema Kpamepa:

[Tycte A- onpenenuTeNlb MaTpUIlbl CUCTEMBI A, a A, - ONPEIENUTENL MATPHLL,
OJy4aeMOM M3 MaTPHIBl A 3aMEHOMU |-r0 CTOJI0IA CTOJ0IOM CBOOOJHBIX YJICHOB.
Torma, ecnmu A He paBHO 0, TO cuUcCTeMa HUMEET E€IMHCTBEHHOE pEUICHUE,
ompezensieMoe o Gpopmynam:

A, .
=—L(=1,2,...,n).
X == )

[Ipumeuanwne: MeToq oOpaTHON MaTpHIbl U Ghopmyisl Kpamepa npuMeHSIOTCS IS
CHUCTEM JIMHEHHBIX YPaBHEHHH, B KOTOPBIX KOJMYECTBO YPABHEHUW PAaBHO UYMCIY
MIePEMCHHBIX.

B) Memoo I'aycca:

C moMoOIIBbI0 AJIEMEHTAPHBIX MPe0Opa30BaHNUN CHCTEMa YPaBHCHHH MPHUBOINTCS K
PaBHOCWJIBHOW CHCTEME CTYNEeHYaToro BHIA, M3 KOTOPOH TMOCIEIOBATENbHO,
HayuMHasg C MOCieAHUX (MO0 HOMEpPY) MEePEMEHHBIX, HAXOSATCS BCE OCTaJbHbIE
MIepEMCHHBIC.
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5. OHEHOYHBIE CPEACTBA JJIA TEKYIIEI'O KOHTPOJIA
YCHEBAEMOCTH, IPOMEXYTOYHOMN ATTECTAILIMH I1O
NTOI'AM OCBOEHMS INCHUIIIMHBI (MO4Y 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 obecrieueHue TEKYILETO KOHTPOJIS
YCIIEBAEMOCTH U TPOMEXKYTOYHOUN aTTeCTallud OOYYaroIIUXCsl OCYIIECTBIISIETCS B
COOTBETCTBUM C TMOJOXeHHeM «OO0 OCYIIECTBICHUM TEKYIIEro KOHTPOJIsS
YCIIEBAEMOCTH U ITPOMEKYTOUYHON aTTECTAMK O0YJAIOIIUXCS.

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 CAMOCTOSTENIBHOU pPadoTHI,
MOBBIIIIEHUE aKaJEMUYECKON aKTUBHOCTH O0yYarOIIUXCS.

Kpurepuu ouenku od0yyaromuxcst

Texymasi arrecranus (TEKyIMid KOHTPOJIb) YPOBHS YCBOCHUS COAEPKAHUS
JUCHUIUIMHBL BO3MOXKHO IIPOBOJHMTH B XOJE BCEX BHUIOB YUYECOHBIX 3aHATHH
METOJJaMHi YCTHOTO M IHUCBMEHHOTO ompoca (paboT), B Mpolecce BBICTYIICHUN
oOydJarommuxcss Ha TPAKTHUYCCKUX 3aHATHAX, 3allUuThl pedepaTroB, a TaKKe
MOCPEACTBOM TECTUPOBAHMUS.

KadecTBO NHMCBMEHHBIX pPaOOT OIEHWBAETCS UCXOAsl M3 TOro, UTO
oOyyaroruecs:

- BbIOpaM W UCHOJB30BWIM  (GOpMy H©  CTWIb  H3JIOXKECHUS,
COOTBETCTBYIOIIHE IEJISIM U COAECPKAHUIO TUCIIUIUINHBI,

-  TPUMEHWIM CBSI3aHHYIO C TeMOW HWH(POPMAIIUIO, UCIIOJB3Yys MPU STOM
MOHSATUMHBIA anmapar CreruajicTa B JaHHOW 00J1acTH;

- TPEACTAaBWIM CTPYKTYPUPOBAHHBIM M TPAMOTHO HAIMMUCAHHBIM 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.

Cnaua 3a4yera mpouCXOIUT B YCTHOH (opme mo Ouneram. B xoxme 3auera
CTYACHT JOJDKEH MPOAEMOHCTPUPOBATh 3HAHUSA U YMEHHUS T10 MPEAMETY Y4eOHOTO
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Kypca. KadecTBO OTBETOB CTyIEHTOB W BBINIOJHEHUE 3aJaHUN OLEHUBACTCS:
«3aYTEHOY, «3aYTEHO C OIICHKO» W/UIIN «HE 3a4TEHO», «HE 3aU4TCHO C OILICHKO.

«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»,
«yOBJIETBOPUTEIIBHO» U «HEYAOBIECTBOPUTEIHHO.

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 «X0poIIo» BbICTABISETCS 00yUYaIOIeMyCsl, €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/10BJIeTBOPUTEJBHO» BBICTABISETCS 00yUaroOUIeMycsl, €CIIH:

- JIaHbl B OCHOBHOM TPaBUIIbHBIC OTBETHI HA BCE TIOCTABICHHBIE BOMPOCHI, HO
0e3 JOMKHOW TiIyOMHbI M OOOCHOBaHMS, MPU PEUICHUH NPAKTUYECKUX 3ajad
CTYACHT WCIONB30BAI TMPEKHUNA ONBIT W HE MPUMEHsUI HOBBIE METOIANKH
BBIMIOJIHEHHSI PAcUY€TOB, OJHAKO HA YTOYHSIONIME BOMPOCHI JaHbl B LEJIOM
IPAaBUJIbHBIE OTBETHI;

- TP OTBETaX HE BBIJIEISUIOCH IJ1aBHOE;

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

- Ha OTHENbHBIC JOMOJHUTEILHBIC BOMPOCHI HE JaHbl TOJOXHUTEIbHbIC
OTBETHI.

OuneHka «Hey10BJEeTBOPHUTEIbHO» BBICTABISETCS 00ydYarOIEMyCsl, €CIIH He
BBITIOJIHEHBI TPEOOBAHUS, COOTBETCTBYIOIINE OLIEHKE «yIOBIETBOPUTEIHHO.
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OOyuaromuecs, MPOMYCTUBIINE CBBIME /5% y4eOHOrO BpPEMEHH, HE
aTTECTYIOTCS TI0O UTOTaM ceMecTpa. Bompoc 00 aTTecTanuu Takux OOYJaroIIMXCs
penraeTcss B MHIWBUyaIbHOM MOPSIKE.

5.1. Cnucok Bonpocos K 3auety (1 cemectp)

Pasaei |. OcHOBBI MATEMATHYECKOI0 AHAJIN3A.

1. [Tonarue wmHoxkecTBa. Kakue ObiBatoT MHOxecTBa? I[lepeuncnure
Ollepalry, BbIIOJHAEMbIE HaJ MHOKECTBAMH.

2. ChopmynupyiiTe onpeaeiaeHue YHCIOBOIO MHOMXECTBA. Y KaXHUTE
COOTHOILIEHHE MEXIY MHOXECTBAMU HATYPAJIbHBIX, LENIbIX, PALMOHAJIBHBIX H
JEHCTBUTEIIBHBIX YUCEL.

3.  UYro Takoe mnoamHoxkecTBO? IlpuBenure mnpuMepsl MHOMXKECTB MU
IIOJIMHOYKECTB.
4, Yro  HazpiBaeTcs  UHTEpBaJoM  (mpoMexyTtkom)?  Hanumure

0003HaYEHUE Pa3IUYHBIX HHTEPBAJIOB.
S. Chopmynupyiite onpeaenenne QyHKIuu. YTo Ha3bIBaeTcs 00JACTHIO
onpezeneHus (CylecTBOBaHUs) U 00JaCThIO 3HAUCHUI (PYHKIUU?

6. [lepeuncnure cnocoObl 3amanus ¢yHkuuud. Kakoit cmoco6 Hambosee
HarJISTHBINA?

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

8. SBHBIC U HesiBHBIC QyHKITUU. [IprBeauTe mpuMepsl.

Q. Urto Ha3pIBaeTCsA MOCIENOBATENbHOCTRIO? Kakue BUABI YHCIOBBIX
nocJeA0BaTeIbHOCTEN Bbl 3HaETE?

10. Kakwue MOCJIEIOBATEIHLHOCTU HA3bIBAIOTCS MOHOTOHHBIMH,
CXOISIINMHUCS?

11. [laiite omnpeneneHne mpenaesia mnoclienoBarenbHocTh. Ilepeuncnure
OCHOBHBIE TEOPEMBI O MPeAeIax NOCIeI0BATEIbHOCTH.

12.  ChopmynupyiiTe TOHATUS OECKOHEYHO MaJIOM MOCJEI0BATEILHOCTH U
OECKOHEUYHO OOJIBIIION MTOCIEA0BATEILHOCTH. Y KAKHUTE CBA3b MEXKTy HUMH.

13. Cdopmynupyiite omnpeaeneHue mnpenena ¢GyHKIUM B TOYKE.
[lepeuncnure OCHOBHBIE TEOPEMBI O MpeAenax QPyHKINH.

14.  Yro Takoe MpaBOCTOPOHHUI U JIEBOCTOPOHHUM Mpeeibl QyHKIUHA?

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

16. [aiite ompeneneHue HENPEPHIBHOCTH (YHKIMU B TOYKE U HA
UHTEpBAaJeE.
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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,
JgorapupMHUUECKOl, MOKa3aTeIbHON, TPUTOHOMETPUUYECKUX (PYHKIIUH.

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.  CdopmynupyiiTe anropuT™M HaXOXKIECHUS IKCTpeMyMa (PYHKIIHH.

29. UYrto wHazwmBaerca auddepenmmanom ¢ynknun? Cdhopmynupyiite
OCHOBHBIE CBOMCTBa AnGdepeHmana GyHKIUH.

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. Jlaiite ompeneneHue YacTHOW MPOU3BOJHOM MEPBOro MOPSAKA IS
GyHKIIMM BYX 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 TOCTaTOYHBIE YCIOBHUSA AKCTpeMyMma (PYHKIHMH JBYX
NEPEMEHHBIX.
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Cnmcok BOIPOCOB K 3a4eTy € OLeHKOi (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.

S. [Tonstue BekTopa. [lnmrnHa BekTopa. KoiummHeapHbie BEKTOpA.

6. JInHelHbIe onepalu HaJl BEKTOPAMU U UX CBOMCTBA.

7. CkansipHoe IpOU3BEICHUE 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. TIIpoexumsi BeKTOpa Ha OCh W €€ CBOMCTBa. [Ipoekumu BekTopa Ha OCH
KOOPZMHAT.

11. TlonsiTve KOMIUIAaHAPHBIX BEKTOPOB. BekTopHOe mpou3BeICHUE.
OCHOBHBIE CBOWMCTBA BEKTOPHOT'O IPOU3BEICHHUS.

12. TloHsTHE CMENMIAHHOTO IIPOU3BEICHHS TPEX BEKTOPOB.

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

14. VYpaBHeHue npsIMOH, MPOXOASIIECH Yepe3 NaHHYI0 TOYKY, C JaHHBIM
YTJI0BBIM KO3 (OULIUEHTOM.

15. VYpaBHeHue myuka OpsMbIX.

16. VYpaBHeHue mpsaMoil, MPOXOAAIICH uepe3 2 TaHHbIE TOUKH.

17. VYpaBHeHuUe NpsAMoOil B OTpE3KaX.

18. VYron mexay AByMs IPSIMBIMH.

19. VYcnoue napamienbHOCTH U NEPIEHIUKYISIPHOCTH MPSAMBbIX.

20. PaccrosHue OT TOYKH 10 MPSIMOM.

21. Jluauum BTOporo mnopsnaka. OKPYKHOCTb M JJUIMIC (OmpeaesieHHeE,
ypaBHEHHE, IOCTPOEHUE).

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

23. Ilapabomna (ompesenenue, ypaBHEHUE, TOCTPOCHHE).

24. IloHsATHe TIOBEpXHOCTH. YpaBHEHHE TOBEPXHOCTH. YpaBHEHUE
IUIOCKOCTH, MPOXOJAIIEH 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. BzauMmHOE 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.

Pasznea I1l. JIuneiinas anredpa.

1. [Tonstue maTpuubl. Buael matpui.

2. Omnepanun Haa matpunamu. CBOKWCTBA ONEPALUH.

3. [Tonsitue onpenenurens. Onpenenurenu 1-ro, 2-ro, 3-ro NOPsIAKOB.

4. [TonsiTne MuHOpa Mjj 1 anreOpandecKkoro AONOJHEHUS Ajj DIIEMEHTA aijj
MaTpuIlbl N-TO OPsIAKA.

S. Teopema Jlannaca.

6. CBoiicTBa ONIpEeAECIUTEIECH.

7. [Tonsitue oOpaTHOW MaTpullbl. AJNTOPUTM BBIYUCICHUS OOpaTHOM
MaTpHIIbI.

8. Panr matpuiibl. ATTOPUTM BBIUUCIICHUS paHTa MATPHUIIBI.

9. CoOTHOIIIEHUE 17151 PAHTOB MaTPHILIBI.

10.  JluneitHas KOMOWHAIMS CTPOK MaTpuilpl. JIMHEHHO 3aBUCHMBIE U
JIMHENHO HE3aBUCHMBIE CTPOKH MaTpuLbl. Teopema o0 paHre MaTpuLbl.

11. Cucrema M JMHEHMHOro ypaBHEHHMsI ¢ N mnepeMeHHbIMU. [loHsTHE
pElIEeHUs] CHUCTEMBl JIMHEWHBIX ypaBHEHUH, COBMECTHBIX, HECOBMECTHBIX,
OINPEJEIICHHBIX U HEOIIPEAEIICHHBIX CUCTEM YPABHEHUM.

12. Cucrema N JMHEWHBIX ypaBHEHUM ¢ N TepeMeHHbIMU. Metoa oOpaTHOM
MaTpuIIbl.

13. Cucrema N JMHEWHBIX ypaBHEHUH C N mnepemMeHHbIMH. Dopmyra
Kpamepa.

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

15. Tlonstue nN-mepHoro BekTopa. JIMHEWHO 3aBUCHMBIE W JIMHEUHO
HE3aBUCUMBIE BEKTOPA.

16.  PasmepHOCTh M 6a3UC TUHEWHOTO MPOCTPAHCTRA.

17. TlomstTne KOMIUIGKCHOrO umcia. JIeWcTBUTENbHAS W MHHMAass 4acTh
KOMITIEKCHOT0 yncina. M300pa3ute KOMILIEKCHOE YUCIIO B KOMIUIEKCHOM TJIOCKOCTH.

18. Cdopmymupyitite apudmeTnuecKkre Omnepanu HaJ KOMIUICKCHBIMH
YUCIaMH B aredpandeckon hpopme.
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19. Tpuronomerpuueckas ¢opma KOMIUIEKCHOTO uucna. Omnepanuu Hax
KOMIUTEKCHBIMU YHCIIaMH, 3alIICAHHBIMHU B TPUTOHOMETPUIECKON (hopMme.
20. TlokazarenbHas ¢popMa KOMILIEKCHOTO YHUCIIA.

3.4. KoMILIEKT TeCTOBBIX mMaTepuajioB (B TECTE NpeanoJaaracTcsa OAuH OTBeT)

1. ®opmyaa npuOJIHKEHHOTO BBIYMCJICHUS OIPedeJIEHHOI0 HHTerpaJa,
COOTBETCTBYIOLIAsi PUCYHKY, UMeeT BHU/...

Y y2 Y3

/N

f(x)
Yo

Bapuaum bl omeema.

v

1)

[ Fo0dx = h(y, + 272 4y,

[ f00dx~h(y, +y, +Y,)
2)

[ £00dx = h(y, +y, +vs)
3)

[ F00dx = h(yo + Y + ¥, +Ys)
4)

H,:a=20

2. Eciu OCHOBHAsi TMIIOTe3a HMeeT BHJ , TO KOHKYpUpYHILel

MOKET ObITH THIoTe3Aa...
Bapuanmer omeema:

a>
1) Hl a>10

2) H,:a>20
3) H,:a<20
4) H1:a>20
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o o 3 2 _
3. JlelicTBUTeNLHBIH KOpeHb ypaBHemmst X +X +X—-1=0 ppumammexur
HHTEpBATY....
Bapuanmuvr omeema:

)
2]
5%

e

, 2 _
4. Nano nuddepenunansuoe ypasmenne Y TV "X ppu YO=1, Torpa
nepBbie TPH YJIeHA PA3JI0KEHHs ero PelleHHs: B CTeNleHHOM Psil NMeIOT BH. ..

Bapuanmur omeema:
2 3
X
1+ X+—+—
2 6

1)
2
-1+x+ X
2) 2
2
1+x+ X
3) 2
5
-1+ X+ X
4) 6
y'=<
5. Ecam y(X) — penieHue ypaBHeHUsI X, yaOBJIETBOpHAIOLIEe YCJIOBUIO

yB =1 rorga Y pasmo...
OtBer

6. O0wmee pemenne auddepenuuansuoro ypapuenns ¥ = X2 pmeer Bua...

Bapuaﬁmbl omeema.

y:ix4+1x3+C

1)’ 24 3
y:ix4 PESCINC R +C,x+C,
)’ 24 6 2
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y=ix4 +%x3 +%x2 +C,x+C,

3) " 24

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

7. O0muM pemieHMeM JHHEHHOro AUP@EepPeHUNATBHOIO YPaBHEHUS €

NOCTOSIHHBIMU KO3 PUIIHEHTAMH M XaPAKTePUCTUYECKUMH KOPHAMH

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

Bapuanmer 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 cX0qMMOCTH CTENEHHOIr0 psiia -0 paBeH 10. Toraa unrepsaJ
CXOAMMOCTH MMeeT BU/...

Bapuanmer omeema:

1) (-10;10)

2) (0; 10)

3) (-5;9)

4) (-10; 0)

9. Cpeau mnepeuncjieHHbIX TU(pPepeHIUATIBLHBIX YPABHEHUI YpaBHEHUSMH
NEePBOro MOPSAAKA ABJIHAIOTCH:

BapuaHmbl omeema.
2

2xCI Z+xﬂ+y:0
1) dx dx

2) X}y +8y—-x+5=0

y2@+x=0
3) ° X

2
d yjoyﬂjozzy

X_
4) dx? dx

10. Eciin mocJie10BaTeJbHOCTh ....., TO OHA......
Bapuanmuvl omeema:

1) cXOoauThCS; OrpaHUuUeHa

2) MOHOTOHHA W OTPAaHWYCHA; CXOIUTHCS

3) orpaHWueHa; CXOJIUTHCS
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4) MOHOTOHHA; CXOIUTCS

11. Ykaxkure cxoJsiuecst YMCJI0OBbIE PSAAbI:
Bapuanmuvl omeema:

v 1
1) = n+5
2) ni n1+4
3) nZ:‘n3l+n
4) gnin

12. Tpadux pynxmun f(X) npn * [0:27] U ero nepuoauveckoe nNpoaorKeHue

3a/1aHbI HA PUCYHKE.

f(x)

27 0

Bapuanmer omeema:

a'0
—+ ) COSNX

]_) 2 =
%, i b, sin nx
2) 2 n=1
% i (a, cosnx + b, sin nx)
3) 2 n=1
> b, sin nx
4) n=1

13. Ykaxxkurte rpaguk nepuoandecko pyHKIHUNU:
1)



v
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2)
;!
1/
/-1 0 x=
3)

27

v



14. YcraHoBHTE COOTBETCTBHE
3HAYEHHEM eé mepuoaa

1. Y =cosax
y=1g %
2. 2
y =sin i
2
Bapuanmer omeema:
2
1) 3
2) 1
37
4) 2
5) 4

46

MexAy mnepuoauyeckod ¢yHKuuen u

15. "'apmoHnYecKkue KoJIeOAHUS ¢ AMIIUTYI0H A, 4aCTOTOH ¥ M HA4YAJIbHOU

¢da3zoii Y onuCHIBAIOTCS 3aKOHOM. .

Bapuaﬂmbl omeema.

A
f(x) =
1) (0 (X + @)

2) f (x) = Acos(aX + @)

3) f(X) = A(oX + @)?

4) f(X)=AJaox+¢@

z=1+./3.
16. /laHO KOMILJIEKCHOE YHCJIO0 . YcTaHOBUTE COOTBETCTBHE MEKIY

onepanusaMi HaJA TaHHBIM YMCJIOM M pE3yjJdbTaTaMu UX BBITIOJTHCHUII.

1.z-Z
z

Z

NI

_|_

N N
NI

» W

Bapuaﬁmbl omeema.

l) 23
1 3

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

f(z) = z° z,=3+2i

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

Bapuaﬂmm omeema.
1) 7+12i

2) 13+12i

3) 9+12i

4) 5+12i

18. Kommiexkcuoe unciao 1+ mosxkno NpPeACTABUTH B BHJIE...
Bapuanmer omseema:

1) J2e s

\/E[cos3—ﬁ +1isin 3—”}

2) 4 4
37

3) Joe'

\/E(cosz +isin Zj
4) 4 4

19. YcTaHOBHUTH COOTBETCTBHS MEKIY CIUCKAMH ABYX MHOKECTB, 3aJJaHHBIX
Pa3IM4YHbIM 00pa3om:
1 {x:x?-B5x+6<0 }

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

Bapuaﬁmbl omeema.

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

y

A

o

0 3 X

v

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

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

1.(1,0)

2.(1,1)

3.(3,4)

4. (1, 2)

Bapuanmer omeema:

y EEJ

'5
1
2

N~ ol

=

h N
==
N—

2)

3)
4) (1

5){

(=)
N

al-
i
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22. BeKTOpHOE IpOU3BeIeHHe BEKTOPOB & = (406) y b =(21 ) PABHO HY.IIO,
eCJIH. ..
Bapuanumul omeema:

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

23. CX0oasilMMHUCS SIBJAIOTCS HeCOOCTBEHHbIE HHTETPAJIbL. ..

Bapuaﬂmbl omeema.
1

+mx_zdx
ni

+mx"‘dx
51

+mx_%dx
5 1

+mx‘zdx
9t

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

_(v2 _9\3
2=(X"=2Y)" gpnsrores...

25. JIunussMu ypoBHs pyHKIMHU
Bapuanmuvl omeema:

1) npsiMbIe

2) mapaboJIbl

3) B3JUIHIICHI
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4) rurepOoIIbI

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

1) mrockocts OYZ

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

y_
27. Jnsa apoOHO-panMOHANbHONW (GyHKIUK 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, 1,:2x-6y—-3=0, 1,:-2x+6y-5=0
napaJjijieJIbHbIMHU SBJISIOTCA ...

Bapuanmuvlr omeema:

1) Ly 15
2) s
3) by
4) ol

2 2

X’y

29. Eciim ypaBHeHue rumep6oabl mmeer Bug 9 16 | 1o jpumma eé
NefCTBUTEILHOU MOJIYOCH PABHA...

Bapuanmer omseema:

1) 3

2) 9

3) 4

4) 16

30. TIloawc mNOJSAAPHON CHCTEeMbl KOOPAMHAT COBMENIEH C HAYajJoM
AE€KAPTOBOI CHCTEMbl KOOPAMHAT, a TMOJSAPHAsEi OCb COBNAJAaeT 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
pacliMpeHHOH MaTpHULIeH.

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

3. —3X + X, =Xy =2 4. —2% +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
JUTEPATYPBI, HEOBXOJUMOM JIUISI OCBOEHUS TUCLHUIIINHBI
(MOLLYJIS)

OcHoBHas U JAOIMOJIHUTE/IbHAaA yqeﬁnaﬂ Juarepartrypa

6.2. OcHOoBHasA JUTEpaTypa

1. banaun K. B. Beicias matemartuka: yueOnuk: [16+] / K. B. banaun, B. H.
bammeikoB, A. B. Pykocyes; mox o6mi. pen. K. B. banmguna. — 3-e w3g., crep. —
Mocksa: @JIMHTA, 2021. — 360 c.: Ttabxn., rpad., cxem. — Pexxum goctymna: mo
nommucke. — URL: https://biblioclub.ru/index.php?page=book&id=79497. -
bubmmorp. B kH. — ISBN 978-5-9765-0299-4. — TekcT: 271eKTPOHHBII.

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

6.2. /lonoJiHUTE ILHAS JINTEPaTypa

1. Kpatkuii kypc Bbiciieit matematuku: yueonuk: [16+] / K. B. banaun, ®. K.
bangun, B. U. Ixeddans u np.; nog odw. pen. K. B. banauna. — 4-e u3na., crep. —
Mockga: JlamkoB u K°, 2020. — 512 c.: un. — Pexxum noctyna: mo moamnucke. — URL:
https://biblioclub.ru/index.php?page=book&id=573171. — bubauorp. B k1. — ISBN
978-5-394-03643-9. — TekcT: 2MeKTPOHHBIA.

2. I'ynaii T. A. MaTtemaTuka aJjis CTYJI€HTOB SKOHOMUYECKUX HAIMpPaBIICHUM:
yaeOHoe nocooue: [16+]/ T. A. I'ynaii, A. ®@. Jlonrononosa, B. A. XKykosa. —
CraBpomnoinb: Ceksoiis, 2019. — 113 c.: ui. — Pexxum noctymna: mo moanucke. —
URL: https://biblioclub.ru/index.php?page=book&id=614463 (mara oOparieHus:
28.09.2021). — TeKCT: 3JCKTPOHHBII.

3. Maremaruka: npaktukyM: [16+] / MUHHUCTEPCTBO HAYKH U BBICILIETO
oOpa3zoBanus Poccuiickoit  ®enepaunn, CeBepo-KaBkasckuili —¢enepanbHbIii
yHuBepcuteT. — CtaBponosib: CeBepo-KaBkazckuii denepanbHblii  YHHUBEPCUTET
(CK®DY), 2018. — Y. Yacts 2. — 284 c.: ui. — Pexxum noctymna: mo moanucke. — URL:
https://biblioclub.ru/index.php?page=book&id=563149 (mara oOpareHus:
28.09.2021). — bubnmorp. B KH. — TEKCT: 3JIEKTPOHHBIN.

4. Kyxorckas T. B. Beiciias maTtemaTnka B mpuMepax M 3ajavax: ydeOHoe
anekTpoHHoe m3nanme: B 2 yactsax / T. B. XKyxosckas, E. A. Monokanona, A. .
VYpycoB; TamMOOBCKHI TOCYyIapCTBEHHBIH TEXHWYECKUN yHUBEpPCUTET. — TaMOOB:
TamOoBckuii rocynapcTBeHHbIN Texuuueckuit yausepeurer (TT'TY), 2018. — Y. 2. —
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161 c.: Tabm, rtpad. — Pexum gocryma: mno mnommucke. — URL:
https://biblioclub.ru/index.php?page=book&id=570339 (mata oOpareHus:
28.09.2021). — bubmuorp. B kH. — ISBN 978-5-8265-1709-3. - ISBN 978-5-8265-
1885-4 (4. 2). — TeKCT: ANeKTPOHHBIH.

5. Knoso A. I'. Kypc nekuuii mo Mmarematuke: yueoHoe nocodue: [16+]/ A.T.
Knogo, U. A. JIsnynosa; FOxubIil henepanbubiii yHuBepcuTeT. — PoctoB-Ha-/{oHy;
Taranpor: FOxusb1it Gpenepanpubiii yauepcutet, 2020. — 199 c.: uin., rpad. — Pexxum
JIOCTyIIA: o MTOJITHACKE. — URL:
https://biblioclub.ru/index.php?page=book&id=612217. — bubauorp. B ka. — ISBN
978-5-9275-3503-3. — TeKcCT: PIEKTPOHHBIH.

6. Kpatkuii kypc Boiciieit matemaTuku: yaeOHuk: [16+]/ K. B. banaun, ®. K.
bangun, B. U. Ixeddans u np.; nox oow. pen. K. B. banauna. — 4-e u3n., crep. —
Mockga: JlamkoB u K°, 2020. — 512 c.: un. — Pexxum noctyna: nmo moamucke. — URL:
https://biblioclub.ru/index.php?page=book&id=573171.— bubaworp. B xu. — ISBN
978-5-394-03643-9. — TekcT : 27IeKTPOHHBIH.

7. llankun A. C. 3amaun C pelIeHUSIMH MO BBICIIEH MaTeMaTUKe, TEOPUU
BEPOSITHOCTEH, MaTeMaTU4YECKON CTaTUCTHKE, MaTeMaTHUYeCKOMY
nporpaMMmupoBanuto: yueonoe nocoodue / A. C. llankun, B. A. llankun. — 9-e 3.,
ctep. — Mocksa: JlamkoB u K°, 2020. — 432 c.: wn. — (Y4eOHbIE M3TaHUS IS
OakaaBpoB). — Pexxum JOCTyTIA: o MOJTHUCKE. — URL:
https://biblioclub.ru/index.php?page=book&id=573151. — bu6mumorp. c. 428. — ISBN
978-5-394-03710-8. — TekcT: 2MEKTPOHHBIA.

bubnuoteunsiit ¢oun unuana AxageMuud yYKOMIUIEKTOBAH MEYATHOW WU
AJIIEKTPOHHON OCHOBHOW Y4€OHOW JTUTEPATYpOM MO JUCHUIIMHAM 0a30BOM 4acTH
BCEX LIMKJIOB, U3/IaHHBIMU 32 MTOCIEAHUE S JIET.

@OHJT TONOJHUTEIBHOM JHUTEpaTypbl BKIIOYaeT B ce0d oduiraibHbIe
CIIPaBOYHO-OUOIMOrpaduyecKue U MEepuoANYEeCKUEe U3JIaHUsS B pacueTe He MEHee
oJlHOTO 3K3eMIusipa Ha Kaxnaple 100 oOywaromuxcs. Kaxnomy oOydaromemycs
o0ecrieueH TOCTYT K KOMIUJIEKTaM OMOIMOTeYHOTO (POH 1A ¥ TIEPUOINIECKOE U3TaHHE
u3 cienytomiero nepeyns: Konupaiit; wipo magazine; bubnunorekoenenue; bupixka
uHTeuiekTyansHoil cooctBennoctu (BUC); bromnerens MuHHCTEpCTBA IOCTHINH
Poccuiickon ®enepannn; BecTHUK rpaxaaHCKOro Ipasa; ['ocynapcTBo U IpaBo;
NunoBauuu; MHTennekryanbHas COOCTBEHHOCTb. ABTOPCKOE IMPAaBO U CMEKHBIE
npaBa; MHremnekTyanbHas COOCTBEHHOCTh. IIpoMblluieHHass COOCTBEHHOCTD;
MexayHaponHoe MyOJMYyHOE W 4acTHOe mpaBo; OOIIecTBO:  COLMOJIOTHS,
ncuxoyiorus, nenarorvka; I[lateHTHbli noOBepeHHBIM; [laTeHTHI W JIULEH3UM.
WHTennekTyanbHble IpaBa; YTIOJOBHOE MPaBO; YIpPaBICHHE MNPOCKTaMU U
nporpamMmamu; X03siIMCTBO MPaBo; IKOHOMHUYECKAsl MOJUTHKA.


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

B npouecce peanuzanuu 00pa3oBaTENbHOW MporpaMMmbl B (uiuaie
NPUMEHSIOTCSI COBPEMEHHBbIE MHTEPAKTHBHBIE M MYJbTUMEIUWHBIE CpEACTBa
oOy4eHus (KOMITBIOTEPHI, MyJIbTUMEANA-TIPOSKTOPHI, HHTEPAKTHUBHBIC JOCKU H JP.),
TEMaTUYECKHE CTEHIbl W IUIAKaThl, a TakKXKe OJJICKTPOHHbIE WH(GOPMAIIMOHHEIC
o0Opa3oBaTeIbHbIE PECYPCHI.

Ha ocHoBe ammapaTHO-IPOrpaMMHOTO KOMIUIEKCa (DYHKIIMOHUPYET W
MOCTOSIHHO COBEPIIECHCTBYETCS MOPTAJI SJIEKTPOHHOTO O0YYEHUSI U AUCTAHIIMOHHBIX
oOpazoBarenbHbIX TexHoJoru (30u/l0T).

OnexkTpoHHasi ”HGOPMAIIMOHHO-00pa3oBaTeabHas cpeia 00eCeUnBaET:

7.1. JlocTym K 3JI€eKTPOHHOU OMOIMOTEYHOM CHCTEME:

- DNeKTpoHHO-O0ubIMoTeuHbI pecypc http://biblioclub.ru/ (lorosop Ne2022-
079 06 okazanuu uHhopMaMoHHbIX yeayr oT 15.06.2022 ¢ OO0 «/lupexT-Mennay)

- OBC «Aibykc http://ibooks.ru (Jorosop Ne2022-070 Ha oxazaHue yciyr 1o
npenoctaBienuto gocryna k ObC «Aitdyke/ibooks.ru» ot 15.06.2022 ¢ OO0
«AMOYKCY)

7.2. Jloctym K OIEKTpOHHBIM 0Opa3oBaTelbHBIM pecypcam U (WJN)
npodecCUOHANIbHBIM 0a3aM JaHHBIX (MOJ00pKaM HH(POPMAIMOHHBIX PECYPCOB IO
TeMaTUKaM) B COOTBETCTBUU C COJIEpKAHUEM pean3yeMoil 00pa3oBaTelbHON
IPOTPAMMBI:

- CcOOCTBEHHBIC JJIEKTPOHHBIE 00pa3oBaTelbHbIC W HH()OPMAIMOHHBIC
PECYPCHI:

1. CepBuc aucranipionHoro ooyuenus https://sdo.rgiis.ru;

2. CepBuc onuMITUaTHOTO TecTUpoBanus https://olimpiada.rgiis.ru/

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

4. lucceprarmonnsie copetbl PITAUVC https://dis.rgiis.ru/

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

6. CeTeBoli Hay4yHbIH xypHal «IP: Teopus u mpaktuka» https://iptp.rgiis.ru

7. JlucTaHIImOHHO-00pa30BaTEIbHBIN KaMmIyc JOTIOJTHUTEIHHOTO
npodeccuonansaoro obpazoBanus PITAVC https://online.rgiis.ru/

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

9. Cepsep Buneokondepeniuii PICAMC https://video.rgiis.ru

- CTOPOHHHE JJIEKTPOHHBIE 00pa30BaTEIbHbIC U NHPOPMAITMOHHBIE PECYPCHI:

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

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

4. MUHHUCTEpPCTBO HayKH M BbICIIero oOpa3zoBaHusi Poccuiickoit deneparuu
https://minobrnauki.gov.ru/;

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

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

7. Poccuiickas akagemus Hayk http://www.ras.ru/;

8. ®enepanbHbIi moptaln «Poccuiickoe odpazoBanue» http://www.edu.ru/;

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

10. ®enepanpHblii LEHTP WH(GOPMAIIMOHHO-00PAa30BaTENbHBIX PECYPCOB
http://fcior.edu.ru/;

11. Poccuiickas rocynapcTBeHHas ouonuoreka https:// www.rsl.ru/.

7.3. BzammopeiicTBue TeIarormueckux pabOTHUKOB C OOyYarOIIMMUCS
(IuyHble KAOWMHETH OOy4YaIOIIMXCA U TpenojaBaTesie) B DIEKTPOHHOM
uH(pOpMaIMOHHO-00pa3oBareabHol cpene: https://sdo.rgiis.ru  (CJO  Moodle);
JIOCTYTI K 3JIEKTPOHHOMY paclHCaHHi0; (OPMHUPOBAHUE IJIEKTPOHHOTO MOPTHOIHO
oOy4Jaromnierocs; AOCTyNn K y4eOHBIM IJIaHaM, paboyuM MporpaMMamM JAUCIUILUIUH
(Mopyneit), mporpaMMam MpaKkTHK.
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8. MATEPUAJILHO-TEXHUYECKAS BA3A, HEOBXOIUMAS JIISI
OCYILIECTBJIEHUSI OBPA30BATEJBLHOI'O MPOLIECCA MO
JTUCLHUIIJIMHE (MOYJIIO)

Jlns BeneHust 0Opa3oBATENIbHOM JESATEIBHOCTH IO JAaHHOW JHUCIUIUIMHE
bunmman AxkaneMuu pacnoJiaraer MaTEPUAIIBHO-TEXHUYECKOMN 6a3oii,
o0ecCIieuynBaONIIe MPOBEACHNUE BCEX BUIOB YYEOHBIX M TMPAKTHYCCKUX 3aHSATHH,
MPETYCMOTPEHHBIX Y4EOHBIM TUTAHOM, U COOTBETCTBYIOIIEH JCHCTBYIOIIUM
CaHUTAPHBIM U MIPOTUBOIIOKAPHBIM MTpaBUIIaM U HOPMaM.

Jlist opraHu3zanvu W BeAeHUS ydeOHoro mpouecca ¢uiauan AkaaemMuu
pacrnioyiaraet 3maHueM oOmied tomaasio 1682,0 kB.M, B TOM uwmcie ydeOHas
mwiomanas cocrabisger 578,0 kB.M., yueOHO-BciomoraTenbHas — 392,0. Ilmomans
MyHKTOB 00mecTBeHHOTO nutanus — 93,0 kB.M.

3aHATHS TPOBOAATCS B ayJAUTOPHUSAX ISl TIPOBEACHUS 3aHATHHA JICKITMOHHOTO
TUTIA, 3aHATHA CEMHHAPCKOTO THIIA, KYPCOBOTO MPOCKTUPOBAHUS (BBITOTHCHUS
KypPCOBBIX paboOT), TPYNMNOBBIX W HWHIWBUIYAIbHBIX KOHCYJBTAIMM, TEKYIIETO
KOHTPOJII M TMPOMEXKYTOUHOM aTTeCTallMM, a TaKkKe B TMOMEHICHUSIX IS
caMOCTOATEeNbHON  paboTel.  Mmerorcss  momemieHust Jjis  XpaHEHUS WU
npoUIAKTHIECKOT0 00CTYKUBAHUS Y4EOHOTO 000pYy10BaHUS.

Jnst  mpoBeAeHWS  3aHATUH  JIGKITMOHHOTO THINA HMMEIOTCA  HAOOPBI
JIEMOHCTPAIMOHHOTO o0opynoBaHus u y4eOHO-HArJIsTHBIX nocoouit,
00eCITeYynBaOIINEe TEMATHICCKHUE WLTIOCTPAIIUH, COOTBETCTBYIOIIUE MPUMEPHBIM
mporpaMmaM JUCIHUIUIHH (MOJyJieii), pabouyuM ydeOHBIM MporpaMMaM JUCIUTUIINH
(Momyneit).

[Tomemenust mie  CaMOCTOSITENIbHONM pa0OThl  OOYYArONIMXCS OCHAICHBI
KOMITBIOTEPHOW TEXHUKOW C BO3MOXKHOCTBIO MOJKIIOUCHUS K ceTu «HTepHeT» u
o0OecrieueHrueM JI0CTyIa B AJIEKTPOHHYIO MH()POPMAIIMOHHO-00pa30BaTeIbHYIO Cpey
OpraHU3aINH.
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9. OCOBEHHOCTH OBYYEHUS JIUI] C OTPAHUYEHHBIMUA
BO3MOXHOCTAMMU 310POBbSA

Opranuzanusi o0pa3oBaTeNbHOTO TIpoliecca ISl JIMI C OrPaHUYECHHBIMU
BO3MOYKHOCTSIMU  37I0POBBSI  OCYIIECTBIJISIETCSI B COOTBETCTBHM C IPUKA30M
Munobpuayku Poccun ot 9 uions 2016 r. Ne 694 «O BHeceHUM M3MEHEHUU B
aIMUHUCTPATUBHBIE PETJIAMEHTBI MPEIOCTABICHUS TOCYAAPCTBEHHBIX YCIYT B YaCTH
oOecrieueHuss YCIOBHM JOCTYMHOCTH TOCYAApCTBEHHBIX YCIYT Ui WHBAJIHIIOBY,
«MeToau4ecKuMU PeKOMEHIANMSIMU 110 OPTaHU3aAIlH 00pa30BaTEIHHOTO MpoIlecca
JUIST WHBAIMIOB MW JIMIl C OTFPAaHUYCHHBIMH BO3MOXKHOCTSIMU 3JI0pPOBbSI B
o0pa30oBaTeNbHBIX OpPraHW3allMAX BBICHIETO O0pa3oBaHUs, B TOM  YHUCIE
OCHAIIIEHHOCTH 00pa30BaTeILHOTO Mpolecca» MUHHCTEpCTBa 00pa30BaHUs U HAYKH
P® ot 08.04.2014 r. No AK-44/058H.

Ounmnan AkageMuu NPEIOCTaBISIET WHBAIMIAM U JIUIAM C OTPaHUYCHHBIMU
BO3MOXXHOCTSIMU 370pOBbsi (IO WX 3asBJICHUIO) BO3MOXXHOCTb OOy4YE€HHUS IO
o0OpazoBaTeIbHbIM nporpaMmam, YUUTBIBAIOIIEH OCOOCHHOCTH ux
NCUXO(PU3UYECKOTO  Pa3BUTHs, WHIWBUIYAIbHBIX BO3MOXKHOCTEH W  TIpH
HEOOXOJIMMOCTH, OOECIEUYMBAIONIEH KOPPEKLUIO HApYyIIEHUW pa3BUTUS |
COIMAJIBHYIO [N TaIllMI0 YKa3aHHBIX JIUIL. J[7151 MHBAMUO0B U JIUI] C OTPAaHUYCHHBIMU
BO3MOYKHOCTSIMU 3/I0POBBSI YCTAaHABIUBAETCS OCOOBIN MOPSTIOK OCBOSHUS TUCIIUTLITUH
(Momyneit).

[Tonbop u pa3paboTka y4eOHBIX MaTEpUATIOB ISl OOYy4YarOIIUXCS C
OTPAHUYCHHBIMH BO3MOXKHOCTSMHU  3JIOPOBbS  MPOU3BBOJAUTCA C YYETOM UX
WHJIUBUAYAJIBHBIX OCOOCHHOCTEH.

[IpexycMoTpeHa BO3MOKHOCTh OOYUYEHUS TI0 MHIUBUIYAIbHOMY TpaduKy.




