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

OBPA3OBATEJBHOM ITPOT'PAMMBbI

1.1. Ilean u 3aaa4u AMCHUILIHHBI

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

e AMCHUNJIMHBI

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

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

- pa3BUTHE MAaTEMATUUECKON KyIbTyphl y 00y4aromerocs.

Marematuyeckoe o00pa3oBaHue OakajlaBpa JIOJDKHO OCHOBBIBAaTbCS Ha
(byHIaMEHTAIBHBIX MTOHATHIX MaTEMaTHKH.

dOyHAAMEHTAILHOCTh MAaTeMaTUYSCKOM IIOATOTOBKH BKIIFOYaeT B ceOs
JIOCTATOYHYIO OOIITHOCTh MaTEMaTUYECKUX MOHATHH U KOHCTPYKIIUMA, oOecrieunBaeT
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
MaTeMaTHYECKOro aHaiu3ay, «JIuHeiHas anrebpa», «IJIEMEHTHl AHATUTHYCCKOU
reometpun».  [locTpoeHne  COOTBETCTBYIOIIMX  MAaTEMaTUYECKUX  KYypCOB
CIIOCOOCTBYET PEIIECHUIO0 OCHOBHBIX 3A0aY OUCUUNTIUHDL.

- ¢opMUpOBaHUE IETOCTHOTO TPEACTAaBIEHUS 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 — noarotoBku  38.03.01
«IKOHOMHUKa» B 00s13aTEILHON YacTH y4eOHOTO IUIaHA M PEaTM3yeTCs Ha TIEPBOM H
BTOpOM Toay oOydenus (1, 2, 3 cemecTpsl).

Pa3BuTre mMaTeMaTH4eCKON KyJIbTYypbl OOYYAIOIIMXCS JOJKHO BKJIIOYATh 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 OOBEKTAaMH M  KOPPEKTHO  HCIIOJIb30BaTh
MaTEMaTUYECKUE TIOHATHS W CHMBOJIBI JJII BBIPAKCHHS KOJMYCCTBCHHBIX M
Kaue€CTBEHHBIX OTHOIIECHHUIA.

[TomydyeHHBIE B pe3ybTaTe U3YUYCHHS JUCIUIUIMHBI 3HAHUS W HaBBIKKM MOTYT
OBITh HWCMOJB30BaHBl MPU TOCIACAYIOMIEM HW3YYCHUH TaKuX JUCITUIUIMH Kak
«9KoHOMHKA», «Teopus BEpOATHOCTH M MaTeMaTH4yecKash CTaTUCTHUKa», «YUer,
aHaJu3, ayauT» U ap. ba3zoi mys u3ydeHus JaHHOW JTUCIUIUIMHBI SBIISIOTCS 3HAHMS,
HaBBIKH U YMEHUS, CPOPMHUPOBAHHBIC TIPH U3YYCHUH IITKOJIBLHOIO Kypca.



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

3AHATHNA
Bunsl 3austuii O0BEM QUCIATLIINHEL
dopma 00yueHus
Ounas hopma OuHo-3a04Has 3aouHas popma
o0y4JeHus (dhopma oOyueHus oOydeHus

O0BeM 3aYETHBIX €IUHUILL 7 - -
OO01mmas Tpy10eMKOCTh B 252 i ]
qJacax
AynuTOpHBIE 3aHATHS 102 - -
Jlekuun 30 - -
[IpakTrueckue 3aHATHS

72 - -
(cemuHaphbI)
CamocTtosTenbHas 123 i i
paborta
Kontpounb 27 - -

dopMa KOHTPOJIA

3auget/ 3auer /DKk3ameH




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

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

dopmupyembie KOMIETSHIINH (MJIM UX YACTH)
HaunmenoBanue teMbl \—,i o S o N % « o
iz g|g g e L
- & > S} ) o o &
Tema 1. DeMEHTHI TEOPUU MHOKECTB. + + + + +
Tema 2. [TonsiTue GyHKIHH. + + + + + + + +
Tewma 3. [Ipenens uncinoBou
+ + + + + + + +
MOCIIEAOBATEIHHOCTH U (PYHKIIMU
Tewma 4. [IpousBoanas GpyHKIUU. + + + + + + + +
Tema 5. @yHKIIUU HECKOJIBKUX
+ + + + + + + +
MePEMEHHBIX.
Tema 6. HeonpenienneHHbIN HHTETpaIl.
Tewma 7. OnpeneneHHbl HHTETPaL.
Tema 8. lu HITHATbHBI
ema 8. lupdepermuan © + + + + + + + +
ypaBHEHUSI.
Tema 9. UucnoBsle 1 (yHKIMOHATILHBIE
+ + + + + + + +
PAIBL.
Tema 10. CucteMbl KOOpAUHAT.
[Ipocreninne 3a1a4u aHAIMTUYECKON + + + + + + + +
T€OMETPHUH.
Tema 11. BexTopHas anre0pa. + + + + + + + +
Tewma 12. JIuHNM Ha IUIOCKOCTH. + + + + + +
Tema 13. IloBepxHOCTH M TMHUY B
+ + + + + + + +
MIPOCTPAHCTBE.
Tema 14. OcHOBHBIE CBEACHUS O
+ + + + + + + +
MaTpHIax.
Tema 15. Onpenenurenmu. + + + + + + + +
Tema 16. CucremMbl BEKTOPOB, paHr
+ + + + + + + +
MaTpPHIIHI.
Tema 17. Cuctembl IMHEHHBIX
= + + + + + + + +
ypaBHEHUH.




3.2. Coaep:xkanue pa3aesioB JUCHUIIHHBI (MOXYJIAA) M KOHTPOJIbHbIE
BOIPOCHI [IJISI CAMOCTOSATEIbHOI PA00ThI (CAMOKOHTPOJIS1) 00y4aK0IMXCH.
Pa3znes |. OcHOBBI MATEMATHYECKOT0 AHAJIN3A.

Tema 1. D1eMeHTHI TEOPUHM MHOKECTB.

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

KOHWIpOJZbele eonpocol.

1. Yto Ttakoe unciioBoe MHOKeCcTBO? Kakue ObIBatOT MHOKECTBA?

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

3. Kakoe =~ MHOXecCTBO HA3bIBA€TCA  PACIIUPEHHBIM  MHO>KECTBOM
JEUCTBUTEIBHBIX YUCEN?

4. Yto takoe noamHoxkecTBo? [IpuBeauTe mpuMepbl MOIMHOKECTB.

5. [latite ompenenenue BenwuuHBL. [IpuBemuTe NpPUMEPHI TOCTOSHHBIX U
MIEPEMEHHBIX BEJTUYHH.

6. [Tepeuncnure onepamnuu, BEITOTHIEMbIC HaJl MHOKECTBAMHU.

7. Yto Ha3zpiBaeTCs MHTEpBajoM (TpoMexyTkom)? Hamummre oOo3HaueHue
pPa3TUYHBIX HHTEPBAJIOB.

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

9. Uto Ha3bIBAETCS OKPECTHOCTHIO TOUKH?

Tema 2. IlonsaTue GpyHKUUM.

OyHKIMOHANBbHAS 3aBUCUMOCTh. CBolicTBa ¢yHKIMU. ['paduku OCHOBHBIX
aneMeHTapHbIX QyHkIui. [[pumenenne GyHKIui B SKOHOMUKE.

KOHmpOJZbele eonpocosl.

1. JaiiTe onpenenenrie PyHKIUU.

2. UTto 3HAYUT 33/1aTh PYHKIHIO?

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

4, Kakue cmocobObr 3amanust ¢yskmum cymectBytor? Kakoit cmoco0

HanOoJIee HATJISATHBIN?
d. ChopmynupyiiTe OCHOBHBIE CBOWMCTBA (DYHKIIMU: YETHOCTh W
HEYETHOCTh, MOHOTOHHOCTh, OTPaHUYEHHOCTH, IEPUOJUIHOCTb.



6. JaiiTe onpesenenne IBHOM U HEABHOM (PYHKIIHH.

1. Jaiite monstue oobparHoit ¢pyHKIMU. UTO MOXKHO CKa3aTh O rpadukax
B3aMMHO OOpaTHBIX (PYHKITHNA?

8. [lepeuncnure OCHOBHBIE AJIEMEHTapHbIE QYHKIIUU.

9. JlaiiTe MOHATHE CIIOKHOU (DYHKIIMH.

10. JlaiiTe xnaccudukaiiio 31eMeHTapHbIX QYHKITUH.
11.  Yro Takoe QyHKIHMS MOJE3HOCTH, IPOU3BOACTBEHHAS (DYHKIUS, (QYHKIHS
BBITYCKa, QYHKIHA U3AEPKEK, PYHKIMS CIIpoca, MOTPEOICHHUS U TIPEATI0KEHHS?

Tema 3. IIpeaesbl YUCJI0BOI MOCJIEI0BATEIBHOCTH 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 YUCIOBOU MOCIEI0BATEILHOCTHIO?

Yto u3 ceds mpeacTaBiseT rpaduK YUCIOBOUM MOCIIEI0BATEIIBHOCTH?
Korna cunraercs 3ajaHHOM YHUCJIOBAs MOCJICIOBATEIIEHOCTD?

Kakas nocnenoBaTenbHOCTh HA3bIBAETCS. MOHOTOHHOM, OTPAHUYEHHOW ?
Kakue nocnenoBaTeibHOCTH Ha3bIBAKOTCS CXOASITUMUCS?

JaiiTe onpeneneHue npeaena YucaoBOM MOCIeI10BaTEIbHOCTH.

Korga nocnenoBaTenbHOCTH CXOAATCS?

No ok~ whE

8. ChopmynupyiiTe MOHATHS OSCKOHEYHO MaJO IOCIIEeIOBATSIIBHOCTH U
OECKOHEYHO OOJIBIIION MOCIeTI0BATEILHOCTH.

Q. [lepeuncnuTe OCHOBHBIE TEOPEMBI O TIpeeIaxX MOCaAe0BATEIbHOCTH.

10. CdopmynupyiiTe onpeaenenue npeaena QyHKIu.

11.  Yto Takoe nMpaBOCTOPOHHUHN U JIEBOCTOPOHHMM Mpeaebl QyHKITUN?

12. Tlepeuncnure OCHOBHBIC TEOPEMBI O Mpeenax QyHKIIUH.

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 GyHKIHM.



[lonsiTe TPOM3BOAHOM, €€ CMBICI B NPHUKIATHBIX 3anadax (pusmke,
SKOHOMHUKE M Jp.). OcHOBHblE mnpaBuia auddepeHurpoanus. I[IpousBoaHble
OCHOBHBIX 3JIEMEHTapHbIX (pyHKUM. [Ipon3BogHast CII0)KHON 1 00OpaTHOM PYHKIMH.
[TpousBoguble BbicIIMX MOpAAKoB. IlpaBwio Jlonutansa. OCHOBHBIE TEOPEMBI O
middepenimpyeMbix QYHKIMSIX W WX OpuioxkeHus. Touku skcTtpemyma. Teopema
®epma. Teopembr Pomns, Jlarpawxka, Komm, unx npumenenue. I[IpumeneHue
MIPOM3BOIHON ISl UCClIeOBaHUs (QYHKIIMI M TMOCTPOCHHUSI UX TpaduKoB. Y CIOBUS
MOHOTOHHOCTH ~(QYHKIHMH. OKcTpeMymbl ¢GyHKiuu. HeobGxoaumoe ycnoswue.
HocraTtounsle ycnoBus. HauOonpinee W HauMeHbllee 3HAYEHUE (DYHKILIHUH,
nuddepenniupyemoit Ha oTpe3ke.  BemmykinocTs ¢GyHKumu. Touku mneperuoda.
AcumnTotsl QyHkiuil. OOmas cxema uccienoBaHUs (YHKIUN M MOCTPOEHUE HX
rpadukoB. [IpunoxeHnne Npon3BoIHON B SKOHOMUYECKON TEOPHH.

ROHWZpOJZbele 60npocosl.

1. JlaiiTe onpeenenyre Npou3BOJHON PyHKIUY.

2. Kakue 0603HaueHHS TPOU3BOHOMN CYIIECTBYIOT?

3. Chopmynupyiite aaropuTM HaXOXJIEHUS MPOU3BOJHON (YHKIIHH,
VICITOJIB3YsI ONIPEACIIEHUE TPOU3BOJHOM.

4, B 4eMm cocTONUT reoMeTpuYECKU CMBICH IPOU3BOIHOMN?

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

6. B ueMm cocTtout pusmveckuii CMbICI MPOU3BOIHOMU?

7. Chopmynupyiite npaBuia 1u@hepeHIupOBaHNS CyMMBI, IPOU3BEACHHUS
¥ YaCTHOTO IBYX (DYHKITUH.

8. CdopmymupyiiTe mnpaBWiia HaXOXAECHHS IPOU3BOJIHBIX 3JIEMEHTAPHBIX
(hYHKITHIA.

Q. [TpuBenute npaBmiio audhepeHIUPOBAHMS CIIOKHOU PYHKITUH.

10. Kak HaiiTu MpOU3BOAHYIO CTETIEHHO-TIOKAa3aTeIbHON (PyHKIHH?

11. CdopmynupyiiTe npaBUIO HAXOXKACHHUS MPOU3BOJHON (PyHKIMH,
3aJITaHHOM HESIBHO.

12. laiite ompejeneHre MPOU3BOJHON BTOPOTO MOPSIKA M YKAXKHUTE €€
(bu3UYeCcKuil CMBICT.

13. Cdopmynupyiite npaBuio Jlonurars.

14, Kakas ¢yHKIMS Ha3bIBAaeTCS CTPOTO BO3paCTAIONIEd H  CTPOTO
yowiBaromieit? ChopMynupyiite HEOOXOAMMBIM ¢ JIOCTaTOYHBIM  MpPHU3HAKU
BO3pacTaHus (yObIBaHUS) DYHKIIUH.

15.  JlaifTe onpeneneHue MakcumMyma (MUHUMYMa) (QyHKIIUH.

16. Cdopmynupyiite HEOOXOJUMOE YCIOBUE CYIIECTBOBAHUS HKCTPEMYMa.

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

YCIJIOBHSI X HAXOKJIEHUS.
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18. Cdopmynupyiite AOCTATOYHOE YCIOBHE CYIIECTBOBAHUS IKCTPEMYyMa.
19. Cdopmynupyiite oOure npasuiia uccaeaoBaHus GyHKIUN Ha
KCTPEMYM.

20. CdopmynupyiTe anropuT™M HaX0XKI€HUSI HAUOOJBIIEr0 U HAUMEHBIIIETO
3HaYeHUHN QYyHKINU.

21.  OnummTe O0IIYyI0 CXeMy UCCIEI0BaHUs (PYHKIMIA U TIOCTPOCHUS UX

rpadukoB.

Tema 5. ®yHKIIUM HECKOJIbKHX MEePeMEHHBIX.

Toueunsle MHOXecTBa B N-MEpHOM IpocTpaHCTBe. DYHKIMU HECKOJIBKUX
NEPEMEHHBIX, MX HENpepbIBHOCTh. [IpousBoanbie u auddepeHuumansl QyHKIUHU
HECKOJIbKHX MEPEMEHHBIX. DKCTpEMYM (DYHKIIMM HECKOJBKUX NEepeMeHHBIX. MeToa
HAaMEHBIIMX KBAApPaToOB. DYyHKIMM HECKOJIBKUX IEPEMEHHBIX B 3KOHOMHUYECKOU
teopun. Kiraccuueckne meroasl ontumusanuu. OyHKIMHU CIIPOCa U NMPEIII0KEHUS.
®ynkuus nosnesHoctu. Kpusble 6e3paznuyus.

KOHWlpOJZbele eonpocsl.

1. Jaiite nouaTue QyHKIIMH HECKOJIBKUX MEPEMEHHBIX.

2. Jaiite onpeaenenre GyHKIMUA IBYX HE3aBUCHUMBIX NTEPEMEHHBIX.

3. Yro u3 cedst mpeAcTaBisieT 00JacTh ONpeAeseHus Uil (PYHKIUU JBYX
nepemeHHbIX? M300pa3ute Ha KOOPAMHATHOM TIIOCKOCTH.

4, YeM oTiIMYaETCSI TEOMETPUIECKHUI CMBICIT (DYHKIIMH JIBYX TIEPEMEHHBIX OT
re€OMETPUYECKOTO CMbIcTa (YHKIIUUA OJAHOM EPEMEHHONU?

S. [laiite ompeneneHre 4YacTHOM IPOM3BOJHOW TIEPBOTO TMOPSAAKA A
(GYHKIMH IBYX MIEPEMEHHBIX.

6. HamnummTe BeIpaskeHHs JJ1 BCEX YACTHBIX MPOU3BOIHBIX BTOPOTO MOPSIKA
JUTsl QYHKITUU ABYX TIEPEMEHHBIX.

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

8. Chopmynupyiite HeOOXOANMBIE YCIIOBUS CYIIECTBOBAHMSI SKCTPEMyMa

(GYHKITUH IBYX MTEPEMEHHBIX.

9. CdopMmymupyiiTe  IOCTaTOYHBIC YCIIOBUSI OKCTpeMyma (DyHKIMH — ABYX
NIEpPEMEHHBIX.

10. HazoBwure (HyHKIIUN HECKOJIBKUX IMEPEMEHHBIX, IPUMEHSIEMBIX B

SKOHOMMUYECKOUN TEOPUHU.

11. Yro Takoe pyHKIUU CHpPOCa, MPEUIOKEHUS, TOJIEC3HOCTH?

Tema 6. HeonpeneseHHblid HHTErpaJl.
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[lonsiTue mnepBooOpasHol (yHkuuu. HeompeneneHHbId HMHTErpail u €ro
cBoiicTBa. Mcnonp3oBaHue TabauI] UHTErpaioB. MeTo1bl UHTEIPUPOBAHUS.

KOHWIpOJZbele eonpocsl.

1. Yro Ha3bIBaeTCA MEPBOOOPA3HON PYHKIIHH?

2. Korna cymecTtByer nepBoobpaszHas 1jist PyHKIHH, U CKOJIBKO UX MOXKET
UMETh QyHKIHS?

3. JlaiiTe ompenenieHue HEONPEACICHHOIO HWHTETPANIa. YKaXUTE CBS3b
MeXly IepBooOpa3sHON (PyHKIMEN 1 HEOTPEAEIIEHHBIM HHTErPAJIOM.

4. Kak Ha3biBaeTcs onepanus HaX0KJIeHUs epBooOpasHON QyHKIUU?

) CdopmynupyiiTe OCHOBHBIE CBOWCTBA HEONIPEAEIEHHOTO UHTErpaJa.

6 B yeM cocTOUT reoOMeTpUYECKU CMBICH HEOIPEAEIIEHHOTO MHTErpasa?

7. [lepeuncirure OCHOBHbIE (DOPMYJIIBI HHTETPUPOBAHUS.

8 B yeM cocToUT MeTO/ MOACTAHOBKU MTPU UHTETPUPOBAHUM (PYHKIUIN?

9. OnumuTe METOJ MHTETPUPOBAHUS 10 YACTSIM.

Tema 7. OnpenesieHHBI HHTETPaJI.

3agauu, MPUBOISIIME K TOHATHIO ONPEICIICHHOTO HHTerpana. OnpeaeeHHbIin
uHTerpan u ero cpoiictBa. dopmyna HeroTona-JleiiOHua, ee mpuMeHEHUE st
BBIYUCIICHUS OTIPEICJICHHBIX WHTETPaJoB. Mertomsl WHTETPUPOBAHUSI.
Hecob6ctBennsie naterpaisl. Mcnonb3oBanue NOHATHS ONPEEICHHOTO0 HHTErpaja B
DKOHOMUKE.

Koumponvuwie 6onpocwi:

1. Kakas ¢urypa Ha3bIBaeTCsi KpUBOJIMHEWHOMN Tpanenuei?

2. Yro Takoe UHTErpajibHasg cymMma JUisi (YHKIIMM Ha HEKOTOPOM
uHTEpBaIEe?)

3. Uro Ha3pIBaeTCAd ONPEICICHHBIM HMHTErPAJOM Ha HEKOTOPOM
UHTEpBaJIE?

4, Chopmynupyiite JIOCTaTOYHOE YCJIOBHUE CyLIECTBOBAHUS

OIPEEIICHHOTO UHTErpaa.

S. OnuimrTe reoMeTpUYECKU CMBICI ONPEAEIEHHOTO HHTETpaa.
OnummTe GU3NYECKU CMBICT ONPEAEICHHOT0 UHTErpaia.
CdopmynupyiiTe CBOMCTBA ONPEICICHHOI0 HHTErpara.
Cdhopmynupyiite npasuino Hetotona-JleitOnuma.

© o~

[lepeuncnvte METOBI BEIYUCICHUS ONIPEICTICHHOTO HHTETpaa.
10. Kaxkue uHTErpasbl Ha3BIBAIOTCS HECOOCTBEHHBIMU?
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11. HanumuTe npaBuio, MO KOTOPOMY BBIUKCISIOTCS HECOOCTBEHHbBIE
uHTerpaiisl. Korna HecoOCTBEHHbIE HHTETPAJIbI CXOIATCA?

12. IlpuBenute (popMyIibl BEIYUCICHUS 00BbEMa Tela BpallleHUs B CIIydasiX,
KOT'JIa OChIO BpalleHus saBisiercs ocb OX, a koraa - ocs Oy.

13. Hanmmmre ¢opMyny s BBIUKACICHUS MYTH TPU HEPABHOMEPHOM
JIBYKEHUH.

14.  Hamummre Gopmyity A BEIYUCICHUS paOOTHI IPHU MIEPEMEHHOMN CHIIE.

15.  Kak ucnosib3yercs MOHATHE ONPEIEIEHHOr0 HHTErpaia B 3KOHOMHKE?

Tema 8. /InddepennuaibHbie ypaBHeHMUS.

Huddepenunanpupie ypaBHeHUs1 mepBoro mnopsiaka. OCHOBHbIE MOHSTHSL.
3amava Komm. OOmiee u 4acTHOE pelleHre ypaBHEHUs. ['€OMeTpU4ecKuil CMBICIH
ypaBHEHUS. Y paBHEHUS C pa3JEAOMMMUCA IepeMEeHHbIMU. Heronuble ypaBHEHUS.
JIuneiinple ypaBHEHUs MepBOro nopsaka. Juddepenupanbasie ypaBHEHNUS BTOPOTO
nopska. OCHOBHbIE TIOHATHS. YPAaBHEHMsS BTOPOTO MOPSAAKA, JOIYCKAFOIIUE
NOHW)KEHHUE Nopsaaka. JIMHElHbple ypaBHEHHsS BTOPOrO MOPSAKA C IOCTOSHHBIMH
ko3 unreHTamu (oTHOpOIHBIC u HEOHOPOHBIC). Hcnonbs3oBaHue
i pepeHInanbHbIX YPABHEHUN B SKOHOMUKE.

KOHI’I’ZpO]Zbele 60npocosl.’

1. Haiite obuiee onpenenenue nuddepeHnarTbHOr0 YpaBHEHUS.

2. Uewm omnpenensieTcst nopsaok audhepeHuaib»Horo ypaBHeHUs ?

3. Kak 3ammceiBaercs mpocteitiee auddepeHnnaibHoe  ypaBHEHHE
MEepPBOIO MopsiaKa?

4, Urto Ha3biBaeTcs perieHueM AudhepeHInanbHOr0 ypaBHEeH A ?

5. Kakoe pemenne HasbiBaeTcsl 0OHMM pereHreM uddepeHInaTbLHOTO
YpaBHEHUSI?

6. Kakoe pemnienue Ha3pIBae€TCs YaCTHBIM perieHueM AuddepeHImaibHOro
ypaBHEHUs?

1. Urto takoe 3anava Komn?

8. Maiite OmpeieJICHHE muddepeHnnaTLHOTO ypaBHEHUS c

pa3IensOIUMUCS IEPEMEHHBIMMU.
Q. Jaiite omnpeneneHue JUHEWHOro AUQPGEpPEeHIMANTBHOTO YpaBHEHUS
NEepPBOTO MOpPSAJIKA.
10.  Kak pematorcs nuddepeHianbHble ypaBHEHHS BUA:
y" =1(x); y" =f(x, y); y" = f(y, y)? (OK-3)
11.  IIpuBeauTte mpuMepsl UCIIOIB30BaHUs AUPPEpEeHIINATBHBIX YPaBHEHUN
B SKOHOMHUKE.
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Tema 9. UnciioBble 1 GPYHKIIHOHAIbHBIE PSI/AbI.

beckoHeuHbIE psiibl C IOCTOSIHHBIMM wieHamu. lloHsatne psga u ero
cxomumoctu.  CBoiictBa  cxomsamuxcst  psaoB.  lIpu3sHakum — cXOauMOCTH
MOJIOKUTENBHBIX PAIOB. 3HaKouepenyromuecs psaabl. OYHKIUMOHAIBHBIE PSIIbL.
PaBHOMEepHas cxoaMMOCTh (YHKIMOHATBHOTO psAna. CBoiicTBa pPaBHOMEPHO
cxomsauxcs psaaoB. Crenennble paabl. Psaasl Teitnopa u Maknopena. Paaer @ypeoe.

Konmponvnuvie eonpocut:

JlaiiTe onpeeeHne YuciaoBoro psaa.

Korpa psa canraercs 3a1aHHbIM?

Kakue psiibl Ha3bIBAIOTCS CXOASAIIMMUCS, a KAKHE pacXoIaIuMucs?
[lepeunciute OCHOBHBIE CBOMCTBA CXOALIMXCS PSI/IOB.
Cdopmynupyiite HEOOXOIUMBII NPU3HAK CXOJIUMOCTH PSIaA.

o0k whE

Urto 13 ceds nmpeAcTaBiIsieT rapMOHUYECKUM psaj?

7. ChopmynupyiiTe  TOCTATOYHBIM MPU3HAK CXOAUMOCTH psifa ¢
MOJIOKUTEIbHBIMU WICHAMH (TPU3HAK CPABHEHUS).

8. Kak ompenenuth CXOAMMOCTHh WM PACXOJUMOCTH PSIOB C MTOMOIIBIO
MIPEICITIbHOTO TTPU3HAKa CPAaBHCHUS ?

Q. Chopmynupyiite npusnak lanamoGepa.

10. [aiiTe ompeneiieHre 3HAKOYEPEAYIOIIETOCS psijia.

11. CdopmynupyiiTe TpU3HAK CXOJUMOCTH 3HAKOUEPEAYIOIIETOCs psiaa
(mpuzHak JleitOuwua).

12. CdopmynupyiiTe T0CTAaTOUHBINA MPU3HAK CXOJUMOCTH 3HAKOTIEPEMEHHOTO
psina.

13.  Mlaiite ompeneneHne aOCOMIOTHO CXOJSIIETOCS W YCIOBHO CXOMSIIETOCS
PSIIIOB.

14.  UYto u3 cebs npeacTaBiseT CTEEHHON P’

15. UYro Ha3pIBaeTCs 00JACTHIO CXOAMMOCTH CTEIIEHHOTO psijia?

16. Cdopmynupyiite Teopemy Aoders.

17.  Yro Takoe paguyc CXOAMUMOCTH CTENEHHOTO psiaa?

18.  Uro HazwkiBaercs psaoMm MaknopeHa?

19. Cdopmynupyiite HEOOXOIUMOE U JOCTATOYHOE YCIOBHUE CXOJIUMOCTHU
psana MaknopeHa.

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

Tema 10. Cucrembl koopaunat. Ilpocreiilniue 3a1auM aHAJTUTHYECKOMH
reoMeTpHMm.

JlexkapToBbl KOOpPAMHATBI Ha TMPSAMOW, HA IUIOCKOCTM M B HPOCTPAHCTBE.
Pacctosinue Mexay AByMs Toukamu. J[leneHue oTpe3ka B JAHHOM OTHOILICHUM.
[TonsipHBIC KOOPIUHATHI.

KOHWlpOJZbele eonpocsl.

1. UYTo Ha3bIBAECTCS YHUCIOBOU OCBIO?

2. JlaliTe moHsATHE MPAMOYTOJIBHOW CHCTEMBI KOOPAWHAT Ha IJIOCKOCTHU U B
IIPOCTPAHCTBE.

3. YT0 Ha3BIBAIOT NMPAMOYTOJIBHBIMU KOOPJAWHATAMHU TOYKHU HA IIOCKOCTH
U B IIPOCTPaHCTBE?

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

5. 3anuiute GopMybl KOOPIUHAT TOUKH, AEISALIEH HEKOTOPBIA OTPE3OK B

JTAHHOM COOTHOIIEHNH. Kak HallTh KOOpIMHATHI CEPEIMHBI OTPE3Ka?

6. JlaliTe MOHATHE NOJIIPHOW CUCTEMBI KOOPJAMHAT.

7. Ilokaxkute CBSI3b MEXKIY MPSMOYTOJIbHBIMH J€KAPTOBBIMU KOOPJAUHATAMU U
IIOJISIPHBIMM.

Tema 11. BekTopnasi anredpa.

[Tonsitue Bektopa. OcHOBHbIE omnpeeneHus. CrnocoObl 3aaHusi BEKTOPOB.
JIuHelinble onepanuy HaJ BEKTOPAMH U UX CBOMCTBA. [Ipoekuus BeKTopa Ha OCh U €e
cBoiicTBa. basuc. Paznoxkenue BekTopa 1o 0asucy. Y ciaoBrUe KOUIMHEAPHOCTH JBYX
BEKTOPOB. JIMHENHAs 3aBUCUMOCTb BEKTOPOB. CKaIsIpHOE, BEKTOPHOE U CMELIAHHOE
IIPOU3BEACHUE BEKTOPOB, MX CBOMCTBA M KOOpPAMHATHAs 3allHChb. Y CIOBHUE
OPTOrOHAJIBHOCTH JIBYX BEKTOPOB.

Konmponvuvie sonpocbwi:

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

3. Yrto u3 cedst mpeACTaBisieT HyJIE€BOM BEKTOP?
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4, JlaliTe OHATHS JTUHEWHBIX ONEpalvid HAJ BEKTOpAMU: MPOU3BEACHUS
BEKTOpa Ha YHUCJIO, CYMMbl JBYX BEKTOPOB (MPaBWJIO TPEYTrOJIbHUKA, MPABUIIO
napajujiesiorpaMmma), pa3HoCcTH JIByX BeKTOpoB. [lepeunciaute nx cBoicTBa.

S. UTto Ha3bIBaeTCs KOOpAMHATAMHU BEKTOpa?

6. ChopmynmupyiiTe omnpeneneHne CKaasIpHOTO MPOU3BEIACHUS JBYX
BEKTOPOB U MEPEYUCIIUTE Er0 CBOMCTBA.

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

8. JlaliTe mOHSATHE JEKapTOBOTO MPsIMOYToJibHOTO Oa3uca. Kak pas3noxuth

BEKTOD 110 0azucy?

9. Cdhopmynupyiite ycioBue KOJIIMHEAPHOCTHU ABYX BEKTOPOB.

10. JlaiiTe moHsATHE MPOEKIIMU BEKTOpPA HA OCh M MIEPEUHNCIUTE €€ CBOICTRA.

11. Kak HalTH OpOeKIHH BEKTOpA HA OCU KOOPJAUHAT?

12.  [laiiTe mOHATHE KOMILTAHAPHBIX BEKTOPOB.

13.  Uto HasbBaeTcs ymopsamoueHHOW Tpoiikon? Kakas ymopsmoueHHas
TpOITKa Ha3bIBA€TCS MPABOIL?

14.  Yrto Ha3bIBaeTCs BEKTOPHBIM Npou3BeaeHueM? Ilepeunciute OCHOBHbIE
CBOMCTBA BEKTOPHOI'O IIPOU3BEIACHUS.

15. JlaifTe NOHSATHE CMEIIAHHOTO MPOU3BEICHUS TPEX BEKTOPOB.

Tema 12. JIMvHUM HA IJIOCKOCTH.

[lonsitTue 00 ypaBHEHWM JIMHUM Ha IJIOCKOCTH. 3aJladyd O COCTaBIICHUU
YPaBHEHHUSI JIMHUU KaK I'€OMETPUYECKOTO MECTa TOUYEK U O MOCTPOCHUU JIMHUU 110
JTAaHHOMY YpaBHEHUIO. JIMHUM nepBOro nopsiika. Y paBHEHHUE NPSIMOU Ha IIJIOCKOCTH.
Paznmuunbie ¢GopMbl ypaBHEHUS MPSAMON Ha IJIOCKOCTH. YTOJN MEXIy ABYyMS
MPSMBIMH. Y CJIIOBHS NAPAJUIEITBHOCTH U MEPIICHINKYISIPHOCTH IBYX NMPSAMBIX. Touka
repeceyeHus npsAMbIX. PaccTostaue ot Touku 10 npsAMou. JIMHUM BTOPOro mopsiaka.
OKpyHOCTh M €€ KaHOHHYECKOE YpaBHEHHE. OJUIMIC M €ro KaHOHHYECKOE
ypaBHeHue. MccnenoBanue ¢opmbl siuunca. ['mnepbona M ee KaHOHHMUYECKOE
ypaBHenue. MccnemoBanue dopmbl runep6oinnl. [lapabona u ee kaHOHHYECKOE
ypaBHeHue. MccnenoBanue Gopmbl mapadboIIbI.

KOHmpOJZbele eonpocosl.

1. Yrto Ha3bIBaE€TCA YpaBHEHUEM JIMHUM (KPUBOIi) HA TIIOCKOCTH?
2. UYto u3 ceds mpeACTaBiseT JUHUS TIEPBOTO MOPsAKa?
3. BeiBenuTe ypaBHEHHE NpPAMON ¢ yriaoBeM Kodddummentom K wu

nepecekatomeid oce Oy B touke (0; D). Paccmorpure uacTHBIE Cciaydam 3TOTO
YpaBHEHUH.



16

4, BriBeauTe ypaBHEHHE NPSMOW, MPOXOIAIIECH Yepe3 JaHHYI0 TOYKY, C
JAHHBIM YTJIOBBIM KO3 PUIIUEHTOM.
Uro u3 cedst peACTaBisieT ypaBHEHHUE MTydKa MPSMbIX?
BeiBeuTe ypaBHEHUE NPAMOM, IPOXOAAILEH 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 [epeceueHus IpsMbIX?

12.  UYto Ha3bIBaeTCs PACCTOSIHUEM OT TOYKH 10 MNpsAMOM? 3anuiiure
(bopMyITy Hax0XJI€HUS PACCTOSIHUS OT TOYKH 0 MPSIMOM.

13. JlaiiTe moHsATHE JIMHUU BTOPOTO MOPSIIKA.

14.  OxpyXHOCTh: ONpEeICIICHUE, YPABHEHUE, TOCTPOCHHUE.

15. Dmunc: omnpeneneHue, ypaBHEHUE, MOcTpoeHue. YUTO Ha3bIBaeTCs
BEPILMHAMU 3JUIUICA, (POKYCHBIM PACCTOSIHUEM, SKCHEHTPUCUTETOM?

16. T'unepOomna: ompezeneHue, ypaBHEHUE, MocTpoeHue. UTo Has3bIBaeTCs
BEpIIMHAMHU THUNEPOOJIbl, ACUMITOTaMM, 3KcleHTpucureroM? Kakas rumnep6omna
Ha3bIBACTCS COMPSIKEHHOW 10 OTHOIIEHUIO K JaHHOM?

17. Tlapabona: onpezeneHue, ypaBHEHUE, TOCTPOCHUE.

18.  UTto Ha3bIBaeTCS IUPEKTPUCAMU DILIUICA, TUIEPOOIIBI, TapadoIIbl?

Tema 13. IloBepXHOCTH U JINHUU B MPOCTPAHCTBE.

[lonsitTue 00 ypaBHeHHMM TMOBEpXHOCTU. [loBepXHOCTH mEpBOro MOpsAKa.
VYpaBuenue miockoctu. Pasnmiunbie popmbl 3armcy ypaBHEHHS IIIOCKOCTH. PaccTosiHue
OT TOYKH JI0 IUIOCKOCTHU. B3anMHOE pacnosioKEHUE ABYX IUIOCKOCTEM, YyroJl MEXKIY
miockocTsaMu. [loBepxHOCTH BTOpOTO TOpsiaka. ['eomeTrpuyeckne CBOMCTBA ITUX
MOBEPXHOCTEH, UCcleNoBaHue UX (OpPMBI METOAOM CEUEHUU (BJUIUICOU,
OJTHOTIOJIOCTHBI ¥ JIBYMOJIOCTHBIM  TUNEpOONOW], TUNEPOOTUYSCKUNA |
IUTUITHYECKUN TapaboIIon ], KOHYC BTOPOTO MOPSIIKA).

KOHI’I’ZpOJZbele eonpocsl.

1. YTo NOHMMAIOT MO/ MOBEPXHOCTHIO?

2. Uro HasbIBaeTCsd ypaBHEHHEM TIOBEPXHOCTH B JIEKAPTOBOM CHCTEME
KOOPJIMHAT?

3. UYto 13 cedst mpeACcTaBisieT MOBEPXHOCTh MEPBOro MopsiaKa’?

4, BriBeauTe ypaBHEHHE IIOCKOCTH, MPOXOJAIIEH Yepe3 JaHHYI TOUKY,

NIEPIICHINKYJIIPHO JAHHOMY BEKTODY.
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S. 3anuinuTe 00111ee ypaBHEHUE MIIOCKOCTH.
6.  Kak HaiiTu paccTosiHEe OT Hadaiaa KOOPAUHAT JI0 TUIOCKOCTHU?
7. Paccmorpute yacTHBIE ClyyaH IOJIOKEHUS TIOCKOCTH OTHOCHTEIHHO

OCEel KOOPJIUHAT.

8. Kak moryt pacnonararbcs IB€ 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 npeAcTaBIsAOT MOBEPXHOCTH BTOPOTO MOPsAKa?

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

Paszpnea I11. JIuneiinas aareopa.
Tema 14. OcHOBHBIE CBe/IeHUSI 0 MATPHIIAX.
[Tonsitue matpuibl. Buasl matpun. Onepauuu Haj MatpulaMu (YMHOKEHHUE
MaTpHUIbl HA YHUCJIO, CIOXKEHUE, BBIYUTAHUE, YMHOXXCHUE MATpHUL, BO3BEIACHUE B

CTEIeHb, TPAHCTIOHUPOBaHUE MaTpull). CBOMCTBa onepaluii HaJl MaTpUIIAMHU.

KOHI’I’ZpO]Zbele 60npocosl.’

1. Yrto Ha3bIBaeTCA MaTpHIIEH pazmepa m X n?

2. Kakue aBe MaTpuIlbl HA3bIBAIOTCS PaBHBIMU?

3. JlaliTe TOHSITUE MATPUIBl (BEKTOpA) - CTPOKU, MATPHUILI (BEKTOpA) -
cTOJOLA.

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

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

6. Korma ymHoxxenne matpuil onpeneneHo? Kak yMHOXKUTB ABE MaTPHUIIBI?

1. [Iepeuncnure cBOMCTBA ONEpalvii HAJl MATPULIAMH.

8. Uem ornuuaercs omepanus yMHOXKEHHUS MATpPHUI[ OT Oleparun

YMHOKEHHSI Uncen?

Q. Yro Ha3bIBaeTCS IEJOW MOJOXKHTENbHON crenenpto A™ (m>1)? s
KAaKAX MATpHUIl OINpENEeseTcs OIlepalnus BO3BEICHUs B creneHb?! llepeunciure
CBOWCTBA 3TOU OIlEpaLvH.

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

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 ONPEIEIUTEIIA KBAAPATHON MaTpUIlbl (MaTpuUlls! 1-ro, 2-
ro, 3-ro mopsakoB). UTo u3 cebs MpencTaBiseT MPaBUIIO TPEYroJibHUKA (WU
npasuio Cappyca)?

2. Cdhopmynupyiite omnpeneneHuss MuHOpa Mij W anredpandeckoro
JOTIOJIHEHUS Ajj 37IEMEHTa @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

BBIPOXKJICHHOU (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. CuctemMbl BEKTOPOB, PAHT MATPHUIIbI.

[Tonsatne muHOpa K-ro mopsaka matpunpl. [loHsSTHE paHTra MaTPHIIBL.
CBoiicTBa paHra Marpuibl. AJITOPUTM HaxO0XKAEHUS 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
MaTpPUIIBL.

2. ChopmynupyiiTe anropuT™M HaXOXKIACHUS pAHTa MAaTPUIIBL.

3. Yrto Ha3bIBAETCS TMHEHHON KOMOMHAIIMEN CTPOK MATPHUIIbI?

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 YPABHEHUN.

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-Kamemm  (teopema o
COBMECTHOCTH CUCTEM JIMHEWHBIX YpaBHEHUN).

Tema 18. KoMILIeKCHbIC YMCJIA U MHOTOYJICHDI.
[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. Kakune KOMITJICKCHBIE YK CIIa Ha3bIBAFOTCS MHUMBIMH, YACTO MHUMBIMH?
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, BO3BEAECHNE KOMILJIEKCHOTO YMCIIa B HATYPAJIbHYIO CTENEHB N,
U3BJIEYEHNE KOPHS N-0M CTENEHU U3 KOMIUIEKCHOIO YUCIIA).

9. 3anuiuTe MOKa3aTenbHy0 POPMY KOMILIIEKCHOTO YHUCIIA.

3.3. AKTHBHBbIE M HHTEPAKTHBHbIE ()OPMBI MPOBEACHUS 3aHATHIA

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

Jlexusi-Oecena mpeanoiaraeT HeMOCPEICTBEHHBIN KOHTAKT MPEToaaBaTens ¢
aynutopued. HeocrnopuMbIM  NpeUMyIIECTBOM  JIEKIIMU-Oecenbl  SIBISETCS
BO3MOKHOCTb PaCHIMPUTh KPYT MHEHUW CTOPOH, NMPUBJICUb KOJUICKTUBHBIC 3HAHUS
U OIIBIT, YTO UMEET OOJBIIOE 3HAYCHUE B aKTUBU3AIIMU MBIIUICHHUS 00YYarOIIUXCsl.
Bompockl nmpenogaBaTesb MOXET apecoBaTh Kak BCEH ayTMTOPUU, TaK U KOMY-
TO KOHKpeTHO. OHM MOTYT OBITH KakK IPOCTHIE, CIOCOOHBIE COCPEIOTOYUTH
BHUMaHHUE Ha OTACIBHBIX BAXKHEHIINX JJIEMEHTaX TEMbl, TaK W TPOOJICMHBIC.
OOyuaromuecs, MpOAyMbIBasi OTBET Ha 3aJaHHBIN BOMPOC, MOIYYarOT BO3MOKHOCTD
CaMOCTOSITENILHO MPUITH K TEM BBIBOJaM M 0000IIIEHUSIM, KOTOPBIE MPEenogaBaTeb
JOJKEH OB COOOIIUTh UM B KaUECTBE 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 KOHCYJIbTAIUH
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 MPUCTAIIHPHOE BHUMAHNUE
npyu pa3zdope TEeMbl, JaeT COBETHI O MYTIX HMX MPEOJOJICHUS; PEKOMEHIYeT
HaubOosee I1enecoo0pa3Hble COCOObl OpTaHU3aIUU CaMOCTOSITEILHOU PabOTHI.
[IpoBeneHre MHAMBUAYATbHBIX KOHCYJIbTAIIMH MPOBOIUTCS TpEHogaBaTelieM B
CIIEIIMAIbHO OTBEJCHHOE BpeMs. B 3TOoM ciydyae K HEMy 3a MOMOIIBIO MOTYT
00paTUTHCS KaK T€, KTO MCIBITHIBACT TPYJHOCTH B U3YYECHHUH TAHHOW TEMBI, TaK
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U oOyuyaromirecsi, KOTOpble XoTenn Obl O6ojiee TIyOOKO pa3odpaThcsi B BOIpOCax
ceMHHapa.

WNurepakTuBHOE O00y4YeHUE 1O JUCHUIUIMHE TNPENIojaraet: peryaspHoe
OOHOBJICHHE M HCIIOJIb30BAHUE AJIEKTPOHHBIX YUEOHO-METOJAMYECKUX MaTepUasoB;
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 MOATOTOBKU OOYYAlOIIUXCS 1O MPEeACTaBICHHOU
JUCHUIUIMHE — Tpearojaraerca  M3ydyeHHe  JIMCUUIUIMHBI B CJEAYIOIIUX
WHTEPaKTUBHBIX (opMax: 1) paboTa B MabIX rpymnmnax; 2) AUCKyCCHSI.

PaboTa B ManbIx rpymmax — 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
O0onbpIIOM KOJUIeKTHBE. PaboTa B Masoiil rpymnmne — HeoTbemJieMas 4acTh MHOTHX
WHTEPAKTUBHBIX METOJ/IOB, HAIIPUMEP, TaKUX, KaK MO3auKa, J1e0aThl, OOIIIECTBEHHBIC
CIIyIIIaHUs, TIOYTH BCE BHUJIBI UMHUTAITUH U JIp.

[Ipu opranmzamuu TPYyMNIoBOM pabOTHI, ciexyeT oOpamaTh BHHUMAaHHWE Ha
cieaywoomnme ee acnektbl. HyxHo yOenuthcsi, 4To oOywarommuecss 00J1a1aroT
3HAHMSMU W YMEHUSMH, HEOOXOIUMBIMHU JIsl BBITIOJIHCHUS TPYIIIOBOTO 3ajaHUSI.
HexBaTka 3HaHMiI O4YeHb CKOpPO AAacT 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 TPYIIIE JOCTATOUHO BPEMEHHU Ha BBHITTOJHEHUE 3aJaHMUS.

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 B3IUISIAaMH 110 KOHKPETHOM Ipobiieme. DTO
aKTUBHBIA METO/I, TTO3BOJISIOMINNA HAYYUThCS OTCTaWBaTh CBOE€ MHECHHE W CIyIIATh
JPYTHUX.

OOBIYHO TpeAmoNaraeTcsi, 4YTO W3 MBIIUICHUS POXKIAeTCsl OTBET Ha
BBICKA3bIBAHUE OIIMOHEHTa B JAMCKYCCHUH, IO3TOMY pPa3HOMBICIHE M POXKIAET
nuckyccuro. OHaKo J1e710 0OCTOUT Kak pa3 HaoOOpOT: CHop, AUCKYCCHUS 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 CEeMUHApPCKOM (IPaKTHUECKOM) 3aHATHH TpeOyeT MPOyMaHHOCTH
U OCHOBATEJIbHOW NpPEIBAPUTEIBHONM MOJArOTOBKM OOy4yaemblx. HyKHBI HE TOJBKO
xopowne 3HaHus (0e3 HUX JUCKyccHs OecrnpeAMeTHa), HO TaKKe Haludue y
OOy4YaroIMXcsl YMEHHUS BBIPAKaTh CBOM MBICIH, YETKO (POpMyIHpOBaTh BOMPOCHI,
NPUBOJUTH APTYMEHTHI U T. JI. Y4UeOHbIE JUCKYyCCHM OOOTallatoT MpeJCTABICHUS
o0y4Jaromuxcs 110 TeMe, YIOPSIOYUBAIOT U 3aKPEILJISIFOT 3HAHUSL.
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4.  YYEBHO-METOJWYECKOE OBECHEYEHME J1JI51
CAMOCTOSITEJIbHOM PABOTHI OBYYAIOLIMXCS IO
JTUCHUILIAHE (MOJYJIIO)

4.1. MeToanuecKkue peKOMEHIAIUH 10 CAMOCTOSITEIbHOMY H3y4YeHHUIO Kypca
(IUCUHUTTHHBI)

CamocrosiTennpbHasi paboTa OOy4aroOmMUXCS — OTO WHAWBUAYyadbHAS WA
KOJUIEKTUBHAsA y4yeOHasi NEeATEIbHOCTb, OCYLIECTBIsieMas 0€3 HEMOCPEeICTBEHHOIO
pykoBoAcTBa  mpemnoaaBarens.  CamocTosaTenbHas  pabota  ectb  0c000
OpraHU30BaHHBIN BUJ y4e€OHOU JESITENIbHOCTH, TPOBOJUMBIN C II€JIbIO MOBBIIICHUS
3G ()EKTUBHOCTH TOATOTOBKM  OOYYAIOIMIUXCS K  TOCICAYIONIUM  3aHSITHSM,
dbopMHUpPOBaHUS Y HUX HABBIKOB CAMOCTOSITENIbHOM OTPAaOOTKH YUEOHBIX 3a7aHui, a
TaKKe€ OBJIAJICHUS METOAUKOW OpraHu3allid CBOETO CAMOCTOSATENIBHOTO Tpyda B
LEJIOM.

ABnsAsCh HEOOXOAUMBIM DJIEMEHTOM JIUJIAKTUYECKOW CBSI3U  Pa3IUYHBIX
METO/MOB OOYy4YEeHHMs MEXIy COOOW, camocTosATeNabHass paboTa 00yYarolUXCs
npu3BaHa obOecrneuuTh Oosiee TIyOOKOE, TBOPYECKOE YCBOECHHWE MOHATUHHOTO
anmapara JUCIUIUTMHBI « MaTteMaTukay, CoJiep >KaHusl OCHOBHBIX TEM U JINTEPATYypPhI
10 JaHHOUW AUCIUILIJINHE.

OOGy4aronuMcst 3a09HOM (POopMBI 0OYUIEHUS IO TUCITUILIINHE 0c000€ BHUMaHUE
clelyeT OOpaTUTh Ha CaMOCTOSATEIbHOE H3yUYEHHE PEKOMEHJOBAaHHON Yy4yeOHOM
JUTEPATyphl. B poriecce nzydeHus aureparypbl HEOOXOIMMO COCTABISATh KOHCIIEKT.
KoHCcHeKT A0mKeH coaepx aTh KpaTKOE COJIep)KaHHE€ HWCTOYHMKA, XOJ MBICIEH
aBTOpa, BaKHEUIIMe U(PHI, BHIBOJIBI.

[Tomomp oOydarommmcss B U3YyYEHUH JUCHUILIUHBI  «MaremaTuka
MpernolaBaTelib OKa3bIBAIOT HE TOJBKO MYyTEM UTEHHUS JEKIUHA M MPOBEIACHUS
CEMUHAPCKUX 3aHSATHH, HO H B Yachl, OTBEACHHBIC MPENOAABATEISAM IS
KOHCYJIbTAllU M.

Opranu3zaiiysi CaMOCTOSITEILHON pab0Thl 00yJaIOMIUXCS JOJKHA CTPOUTHCS 110
CUCTEME MOATAITHOTO OCBOCHUSI MaTepuaia. MeTos Mo3TarmHoro u3y4yeHus BKII0YaeT
B cebs  MpeABapUTENbHYIO  IMOATOTOBKY,  HEMOCPEICTBEHHOE  M3Yy4EHHE
TEOPETUUYECKOTO COACPKaHUS UCTOYHHKA, 0000IIEHNE TTOTYICHHBIX 3HAHUN.

[IpeaBapuTenbHasl MOATOTOBKA BKJIIOUAET B Ce0sl ySICHEHHUE IIEJIM U3yYCHUS
MaTepHuaia, OLEHKY IIMPOThl WH(GOPMAIIMOHHON 0a3bl aHAIM3UPYEMOTO BOIPOCaA,
BBISICHCHUE €70 HAYYHOM U IPAKTUYECKON aKTYaJIbHOCTHU. M3ydeHue TeopeTuyecKkoro
COJIEp KaHMsl 3aKJIIOUYAaeTCsl B BBIJICICHUM M YSCHEHUM KIIIOUEBBIX TOHSITHH U
MOJIOKEHUH, BBIIBICHUM HX B3aUMOCBSI3M M cucteMatusanuu. O0o0uieHue
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 nucuuriunel «MaTtemaTiKa» Hy>KHO HAQUUHATh CO 3HAKOMCTBA C €ro
nporpaMmoil. 3ateM 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
oOyuJaromumcsi Heo0X0IUMO OOPATUTh INIABHOE BHUMAHUE Ha Y3JIOBBIE MTOJIOKEHHUS,
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. [is Toro,
4TOOBl YyOEIUTHCS, HACKOJIBKO TJIyOOKO YCBOEGHO COJEP)KAHHUE TEMbI, B KOHIIE
COOTBETCTBYIOIIUX I1aB U NaparpadoB yueOHbIX TOCOOUH OOBIYHO 1aeTCs EPEUCHb
KOHTPOJIBHBIX BOIPOCOB, HAa KOTOpPbIE 00ydaromuecs AOHKEH YMETh 1aTh YETKUE U
KOHKPETHBIE OTBETHI.

PaGora ¢ JOMOJHUTENHHOM  JIUTEPATypoOM  mpenanojaraeT  yMeHUe
OoOy4YaronMXxcs BBIACIATh B HEM HEOOXOIUMBIN acleKT U3ydyaeMou TeMbI (TO, YTO B
JTAHHOM TPYJi€ OTHOCHUTCS HEMOCPEACTBEHHO K U3y4aeMol TeMe). DTO BaXKHO B CBSI3U
C T€M, YTO K JOIOJIHUTEIBHON JTUTEpaType MOKET ObITh OTHECEH LIMPOKUN CHEKTP
TEKCTOB (yueOHBIX, HAyYHBIX, XYJO0’KECTBEHHBIX, MyOJUIMCTUYECKUX U T.1.), B
KOTOPBIX UCCIIETYyEMbIN BOMPOC paccMaTpUBaeTCsl IMOO YaCTUUHO, TIMOO ¢ KaKO-TO
OJIHOM TOYKHU 3PEHUSI, IOPOU HETPAAULIMOHHOM.

B cBoell COBOKYITHOCTH M3yY€HUE TaKUX MOAXOAO0B CYIIECTBEHHO 00Oramaer
Hay4YHbIM Kpyro3op oOyvaromuxcsi. B JaHHOM KOHTEKCTE ClIeyeT y4ecTb, YTO
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 CaMOCTOATENLHON paboThl  OOyYarommxcs ¢
JUTEepaTypoil — BeAeHHE HeoOXoauMbIX 3amucedl. OCHOBHBIMH OOIIETIPUHITHIMU
dbopMamMu 3ammceld SIBISIOTCS KOHCIEKT, BBIMHCKH, TE3WCHI, aHHOTAIMH, PE3IOME,
TUTaH.

KoHcnekT — 3T0 KpaTkoe MUChMEHHOE W3JI0KEHUE COACPIKaHUS UCTOYHHKA,
CTaThbU, JAOKJIA/a, JIEKIIMH, BKIIOYAIOIIee B C:KaToi (popMe OCHOBHBIE MOJIOKEHUS U
X 000CHOBaHHUE.
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Brimucku — 310 KpaTkue 3anucu B popme mUTat (J0CIIOBHOE BOCTIPOU3BEICHUE
OTPHIBKOB HMCTOYHHKA, TPOU3BEACHUS, CTaTbU, COJCPKAIIUX CYIIECTBEHHBIC
MOJIOKEHUS, MBICJIIM aBTOpa), JMOO JaKOHUYHOE, OJM3KOe K TEKCTYy H3JI0KEHHUE
OCHOBHOTI'O COJICpYKaHUSA.

Te3ucher — 3TO c’KaTOE M30KEHNUE KITFOYEBBIX UK MPOYNTAHHOTO UCTOYHHUKA
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 padota oOydaronuxcs 0ynet 3pGeKTUBHON U TOJIE3HON B
TOM CITy4ae, €Clid OHa OyJeT MOCTpOeHa MCXOMAS W3 MOHUMAaHHUS 00ydaromuMUCs
HEOOXOAMMOCTH O00€CTIeUeHUs] MAaKCUMAaJIbHO IIMPOKOTO OXBaTa pPas3IMYHBIX
WMCTOYHUKOB, JINTEPATYphl, YTO BIIOJHE JOCTIKMMO MpPH HAYYHON OpraHU3alNU
y4eOHOro Tpy/a.

PexoMeHanuu 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 BapHUAHTHl OTBETOB B TPABHIBHOM
TIOPSIJIKE.

4. YcTaHOBKa COOTBETCTBHUSI OTBETOB. 3ajiadya COCTOUT B TOM, UYTOOBI JIs
KQKJIOTO BapuaHTa OTBETOB BBIOpATh W3 MPEIJIOKEHHOTO CIMCKA COOTBETCTBHMA
BapuaHTaM OTBETOB OJIWH WJIM HECKOJIBKO BEPHBIX.

PexomeHnmanmu 1mo moir0TOBKE K 3a4€Ty M DK3aMEHY

3adet 1100 dK3aMeH SABIIeTCS (POPMOI HTOTOBOTO KOHTPOJIS 00YJarOIIMXCS 110
mucruiinHe «MaTtematukay. Marepuan cmaércs 1o BOIpOcaM, TPHUBEIACHHBIM B
HacTosIIeH padodeit mporpamme. 3a4eT IPOBOIUTCS ITyTEM OTBETa OOYJAFOIITMXCS 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
MOPsIKE TIPOBECHMSI 3a9eTa, IN0O0 dK3aMEeHA U O KPUTEPHSIX OLICHKH 3HAHHIA.

Kaxapiii oOydaromuiicsi, BOWAS B ayJAUTOPHIO, IMOIyYaeT BOMpoc, b0 Oeper
DK3aMCHAIIMOHHBIA OWJIeT, a 3aTeM HadMHaeT IOATOTOBKY K OTBeTy. Bpewms
noAroToBku — 15 munyT Ha Bompoc. [locne oTBera mo Bompocy, o0ydaronieMycs
MOTYT OBITh 3aJIaHbl JOIOJIHUTEIBHBIE BOIPOCHI B paMKax Bceld ydeOHOM
nporpamMmbl. bosee yriayOineHHO MPOBEPSIOTCS 3HAHUS OOYYAIONIMXCS, MMEIOIIUX

HHU3KHUC OLCHKH II0 PEC3yJIbTaTaM TCKYHICTO KOHTPOJIA, a TaKKC IMPOITYCTHUBIONX

0O0JIBIIIOE KOJUYECTBO y‘{e6HLIX 3aHATHUM.

4.2. I'noccapwuii
Pa3neu |. OcHOBBI MaTeMAaTH4eCKOI0 AaHAJIN3A

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

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

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

MHo)kecTBa, DBJIEMEHTaMH KOTOPBIX SIBJISIFOTCS  JCHCTBUTEIBHBIE YHCIIA,
Ha3bIBAIOTCS YUCT06bIMU MHOMHCecmeamu (UMCIOBbIE MHOXKECTBA: 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 neiictBurensHoro uncna x (|x|) Ha3piBacTCs CaMO YUCIIO 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 — >TO NPABUIIO, IO KOTOPOMY KaXKIOMY AJIEMEHTY X U3 MHOXKecTBa X
CTaBUTCSI B COOTBETCTBUE AJIEMEHT ) U3 MHOXKECTBA Y.

OO6mwmii Bux pynkuuu: y=F(X), rue x — He3aBrcHMas miepeMeHHast (WM apryMeHT),
y — 3aBUcUMas iepemenHasi, f — mpaswuio.
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10.MHOXecTBO BcCeX 3HAYEHUN HE3aBHUCHUMON mepeMeHHOW (X), O KOTOpPBIX
byHKUUS ~ ompenereHa, Ha3bIBaeTCa  ofaacmvlo  onpedenenusn  (Wid
cyliecTBoBaHMs) 3Tod (QyHKIMU u obOo3Hauyaetcs 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) Ha3piBaeTCs uemmoit, ecnu A 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 . ®yuHKIUsA, HE ABISAIONMIASICS 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 Psjaa YHCEI
1,2,3,...,Nn, ... MOCTaBJIEHO B COOTBETCTBHE BITOJIHE OTIPEICIICHHOE 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 3HA4Y€HHUIO: 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. ®yHKIUS HA3BIBACTCS HECKOHEUHO HONbULOU, ECITU TIPU X —> X, OHA CTPEMHTCS 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 Ilpouseoonon 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
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23.Haxoxxnenne mpou3BOAHON (GYHKIIMH HA3bIBACTCS OUphepeHyuposanuem 3Tou
byHKIUH.

24.I'eomempuueckuit cmovlcii RPOU3600HON: Tpou3BogHAs 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'(¢,) ECTh 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, Has3biBaeTCs moukou maxcumyma Qyaxiuu f(X), ecim B HEKOTOPO

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

28.Touka x, Ha3pIBaeTCs moukou munumyma pyuakuuu f(X), ecii B HEKOTOPOii

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

29.MakcuMyM W MHUHUMYM (YHKIIMH 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 HazpIBacTCS MPOU3BEICHUE MPOU3BOTHOM
GyHKIUM Ha IpUpAILIEHE HE3aBUCUMOM MIEpeMEeHHOU: dy = f(x)- Ax.

32. ludpdepennupyemas pynkmuus F(X) HasbpIBaeTCs nepeooopasnoii 1t GyHKIUH
f(X) Ha mpomexyTKe X, eCcli B KaXKJI0W TOYKE X ITOTO MPOMEKYTKA BBITIOTHACTCS
paBeHCTBO: F'(x)= f(x).

33.CoBOKYyHOCTh Bcex MepBooOpasHbiX i ¢yHkuun f(X) Ha mpomexytke X
Ha3bIBACTCSl HeonpeodeieHHvim unmezpanom ot ¢yukuun f(X) u o6o3HavaeTcs

_[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] - 5TO 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 Ha3bIBaeTCA Mpeaen h1r+1 j f(x)dx.

38.Juppepenyuanvnoe ypagnenue — 370 ypaBHEHUE, CBSA3BIBAIOIIEE HE3ABUCUMYIO
MEPEMEHHYIO X, ICKOMYIO (DYHKITHIO ) U €€ TIPOU3BOAHBIC PA3TUIHBIX MTOPSIKOB.

39. ludpdepennnanbHoe ypaBHEHHE TIEPBOTO TMOPAIKA C  pa3oenaioujumMucs

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 petnieHus auddeperiumana.

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, UMEIOMIMNI OOLINNA YJIeH BUIa — .
n

46.Ipusnax /Janamobepa: Ilycts mns psama D u, € NONOXKATEIBHBIMHM YIEHAMH

n=1

. u
cymiecTByeT mpeaen lim —+ =/. Torma, ecau I1<1,To psim cxoaures, ecnu 1>1, To

n—»o0
ul’l

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

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

n—0

48.Cmenennoit pao — 3TO GyHKIIMOHATHHBIN psn BH/IA
a,+a(x—a)+a,(x—a)’ +...+a,(x—a)" +..., TOE a,dyda..,da,- JCUCTBUTEIHHBIC
qHCIIa.

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

n!

50.Pso 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 MAacCIITAa0HYI0 CIOUHUILY, OOpa3ylT HPAMOY20JIbHYI0 CUCHEMY
KOOpOuHam Ha njioCKOCmu.

2. Bexmopom AB Ha3biBaeTcs HampaBieHHbIM 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 MapajiICIbHbIX IPSAMBIX.

4. Ecniu Havamo W KOHEIl BEKTOpa HUMEIOT KOOpPAMHATHI 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
MNPOU3BCACHUIO IJIWH 3THUX BEKTOPOB HAa KOCHMHYC yTIJia MKy HUMHU.

H:\/x2+y2.

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

- -
8. Ecnu n3BecTHBI KOOPIUHATHI IBYX BEKTOPOB a = (x,,¥,),b = (x,,V,), TO UX CKAIAPHOE
- =
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.Jluauu, ompenmenseMble B JIEKaApPTOBOM CHCTEME KOOPJAMHAT YypaBHEHHEM
Ax+By+C =0, Ha3bIBalOTCS JUHUAMU Nepeozo nopsaoka. (JluHueir mnepBoro

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

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

13.1lycTh nauwl aBE TIpsIMBIC [, : y =kx+b,l, : y =k,x+b, .
Ycnoeue napannenvnocmu npamvix: k =k,.

Ycnoeue nepnenoukynapnocmu npamoix: ki, =—1.
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14. Anzebpauueckum ypaeHenuem 6mopoll cHieneHu Ha3bIBACTCS ypaBHEHUE BHUIA
Ax,+Bxy+Cy* +Dx+Ey+F =0, rne A, B, C, D, E, F — nelicTBuTeNbHBIE YKCIA U 110
KpaitHeil mepe ojiHo u3 uucen A, B, C ne pasHo 0.

15.JIuHuu, KOTOpBIE B CUCTEME JIEKAPTOBBIX KOOPAWHAT OMPEICIISIOTCS ypaBHCHUSIMHU

BTOPOUl CTENEHU, HA3BIBAIOTCS JUHUAMU 6mOpo20 nopaoka. (IIpumepoM nuHUN
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 — 6oJIbIIIast MOJIYOCh DILIUIICA,

a

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

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

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

21.Pa3inuyaioT MOBEPXHOCTH MEPBOro M BTOPOro MOPSIIKA.
[TpuMepoM TOBEPXHOCTH TIEPBOIO MOPSJIKA SBJISCTCS IJIOCKOCTh, MMEIOIIAs
ob1ee ypaBHeHHE BHa Ax+ By +Cz+ D =0.
[IprMepoM TOBEPXHOCTEH BTOPOTO MMOPSIKA SBISIOTCS JJUIuncoun, cdepa,
OJTHOTIOJIOCTHBIA M JIBYNOJOCTHBIM THUIIEPOOJION, TUIEPOOIUUSCKHIA MapaboIoun/,
KOHYC BTOPOTO MOPSIKA.

Paznean I11. Jluneiinas anredpa

1. Mampuyent pazmepa 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,- SJIE€MEHThI MATPULIbI (i — HOMEP CTPOKH, | — HOMEp CTONONA).
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2. JIBe matpuiibl A U B oiHOTO pazMepa Ha3bIBAIOTCS PAGHBIMU, €CIIU OHU COBIAJIAIOT
MIO3JIEMEHTHO.

3. Marpuna, coctosimasi U3 OJHOW CTPOKH, HA3bIBACTCA Mampuuyeil (6eKmopom)-
CMpOKoIl, a U3 OJHOTO CTOJIONA — Mampuueil (6eKnopom)-cnoioyom.

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

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

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

ij 2
cronbua (I = j), Ha3bIBAIOTCS OUAZOHALHBIMU T O0PA3YIOT 21A6HYI0 OUAZOHATb
matpuilpl. (Hampumep, y KBaapaTHOW MAaTpHUIIBI TPETHErO IOPSJKA TIJIABHYIO

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

6. Eciu Bce HemaroHabHBIC 2JIEMEHTHI KBAJPAaTHOW MaTpHIlbl paBHBI 0, TO MaTpHIla
Ha3bIBACTCA ouazonanvrou. Hanpumep:

2 00
E=/0 3 0
0 0 4

7. Ecnu y nuaroHaJIbHOW MaTpHIIkl N-TO MOPSIKA BCE AUArOHAIBHBIC DJIEMEHTHI PaBHBI
1, To MaTpuIla Ha3bIBACTCS COUHUYUHOU Mampuyell n-20 nopsadka v ooozHavaetcs E.
Hanpumep, enuHnyHas MaTpulia 3-ro mopsijika UMeeT BU/IL;

1 00
E=0 10
0 01

8. Tpancnonupoeanue mampuybl — 3TO NEPEXOA OT MATpULLl A K Matpuue 4, B
KOTOPOU CTPOKHU U CTOJIOI[BI TOMEHSIIUCh MECTAMH C COXPaHEHHUEM TOPSIIKa.

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

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

10.0npeoenumenem mampuuvt mpemovezo nopadka HaA3BIBACTCS YHCIO, KOTOPOE
BBIUKCIIAETCA 110 popMysie (TIPABHIIO 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 MaTpuipbl A N-r0 MOPs/IKa Ha3bIBAETCS

ompeaenuTens MaTpuilel (N-1)-ro mopsaka, MOAYYECHHOW U3 MaTpHIbl A
BBIYEPKHUBAHUEM 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.KBagparHast martpuua, y KOTOpPOM BCE €€ 3JIEMEHThI, PACHOJIOKEHHbIE HWXKE (WU
BBIIIIC) TJIABHOM JUArOHaJM, PAaBHBI HYJIIO, HA3BIBACTCS MPEY20IbHOI.

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

-1 . o

17.Mampuya A naswiBaeTCs 0Opammuoii IO OTHONICHUIO K KBAJPATHOH MaTpuIe A,
€CIM TPU YMHOKEHUU OSTOM MaTpuilbl Ha JAHHYIO Kak CrpaBa, TaK M CIlieBa
MOJIy4aeTCsl eIMHUYHAS MaTpHIIA.

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

19. Cucmema m nuneiinvix ypaenenuii ¢ N nepemeHHbIMU UMEET 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) — IPOM3BOIBLHbIC YNCIA,

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

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

21.Cuctema ypaBHEHHWI Ha3bIBaCTCSI COBMECHIHOI, €CIT OHA MUMEET XOTs OBl OJHO
pellieHue, U Heco8MecHHoll, eClii OHa UMeeT 00Jiee OJTHOTO PEIICHUSI.

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

CucreMa TMHEHHBIX YPAaBHEHUN MOKET OBITh 3amicaHa B MaTpudHou popme: AX=B,
rae A — marpuna Ko3(h(PUIMEHTOB NMpU MEPEMEHHBIX, WM MaTpHIA CUCTEMbI, X —
MaTpula-cToi0el MepeMeHHbIX, B — Marpula-croyider] CBOOOIHBIX YIJIEHOB.
Penrenuem cucteMsl OyaeT MaTpuua-cronben X=4"B.

0) Teopema Kpamepa:

ITycte A- onpenenuTeNlb MaTpUIlbl CUCTEMbI A, & A, - ONPEIENUTENL MATPHILL,
HOJy4aeMOM M3 MATPHIBl A 3aMEHOMU |-ro CTOJI0Ia CTOJ0IOM CBOOOJHBIX YICHOB.
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 YPAaBHEHUU PABHO 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
NUTOI'AM OCBOEHMS JUCHUIIVIMHBI (MOY JIS1)

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

HopmartuBHo-meToanueckoe oOecrieueHue TEKYILETO KOHTPOJIS
YCIIEBAEMOCTH U TPOMEXKYTOYHOUN aTTeCTallud OOYYaroIIUXCsl OCYIIECTBIISIETCS B
COOTBETCTBUM C TMOJoXeHHeM «OO0 OCYIIECTBICHUM TEKYIIEro KOHTPOJIs
YCIIEBAEMOCTH U IPOMEKYTOYHOM aTTeCTalluU 00YYaIOUXCs.

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

Kpurepuu ouenku od0yyaromuxcst

Texymasi arrecranus (TEKyIMid KOHTPOJIb) YPOBHS YCBOCHUS COAEPKAHUS
JUCHUIUIMHBL BO3MOXKHO IIPOBOJHMTH B XOJE BCEX BHUIOB YUYECOHBIX 3aHATHH
METO/JIaMH YCTHOTO M TMHUCBMEHHOTrO orpoca (padoT), B Mpoilecce BHICTYIICHUMN
oOydJarommuxcss Ha TPAKTHUYCCKUX 3aHATHAX, 3allUuThl pedepaTroB, a TaKKe
MOCPEACTBOM TECTUPOBAHMUS.

KadecTBO NHMCBMEHHBIX pPaOOT OIEHWBAETCS UCXOAsl M3 TOro, UTO
oOyyaroruecs:

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

-  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.

Cnauya 3ayera NMpOUCXOIUT B ycTHOUW (popme mo Ouneram. B xome 3auera
CTYACHT JIOJDKEH MPOAEMOHCTPUPOBATh 3HAHUSA U YMEHHUS T10 MPEIMETY 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 «HEYAOBIECTBOPUTEIBHO.

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/10BJeTBOPUTEJbHO» BHICTABISETCS 00yUaroUIeMycsl, €CIIHU:

- JIaHbl B OCHOBHOM TPaBUIIbHBIC OTBETHI HA BCE TIOCTABICHHBIE BOMPOCHI, HO
0e3 JOKHOW TIiIyOMHbI M OOOCHOBaHMS, MPU PEUICHUH NPAKTUYECKUX 3a7ad
CTYACHT WCIONB30BAI TMPEKHUNA ONBIT W HE MPUMEHsUI HOBBIE METOIAUKU
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% y4eOHOTO BpPEMEHH, HE
aTTECTYIOTCS TI0 UTOraM ceMecTpa. Bompoc 00 aTrecTanuu Takux OOYyJaroIIuXCs
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
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
onpeeneHus (CylecTBOBaHUs) U 00JIaCThIO 3HAUEHUIA (PYHKITUU?

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.
[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
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.  CdopmynupyiitTe anropuT™M HaXOXKIECHUS SKCTpeMyMa (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 HOCTATOYHBIE YCIOBHS SKCTpeMyMa (PYHKIMHU JABYX
NEPEMEHHBIX.
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Cnmcok BOIPOCOB K 3a4eTy ¢ OLleHKOoi (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
KOOPZVHAT.

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 MPSMBbIX.

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 IIOBEPXHOCTH. 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 I11. J/Iluneiinas anredpa.

1. [Tonstue maTpuubl. Buael matpui.

2. Omnepanun Haa matpunamu. CBOKWCTBA ONEPALUH.

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

4. [TonsiTne MuHOpa Mjj 1 anreOpanvecKkoro JONOJHEHUS Ajj DIIEMEHTA aij
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 nMHEMHOro ypaBHEHHMsI C N mnepeMeHHbIMH. [lonsTne
pElIEeHUs] CHUCTEMBl JIMHEWHBIX ypaBHEHUH, COBMECTHBIX, HECOBMECTHBIX,
OINPEJEIICHHBIX U HEOIIPEAEIICHHBIX CUCTEM YPABHEHUM.

12. Cucrema N JMMHEHHBIX ypaBHEHHWH ¢ N TiepeMeHHBIMA. MeTtoa oOpaTHOM
MAaTpHLIBL.

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 yncna. M300pa3ute KOMILIEKCHOE YMCII0 B KOMILUIEKCHOM TJIOCKOCTH.

18. Cdopmymupyitite apudmeTnuecKkre Omnepanu HaJ KOMIUICKCHBIMH
YUCIaMH B aredpandeckon hpopme.



41

19. Tpuronomerpuueckas ¢opma KOMIUIEKCHOTO uucina. 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

BapuaHm bl omeema.

v

1)

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

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

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

[ F00dx = h(yo + Y + ¥, +Ys)
4)

H,:a=20

2. Eciu OCHOBHAsi TMIIOTe3a HMeeT BHJ , TO KOHKYpHUpYHoILen

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 Torna
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 paseH 10. Toraa unrepBaJ
CXOAMMOCTH MMeeT BU/...

Bapuanmer omeema:

1) (-10;10)

2) (0; 10)

3) (-5;9)

4) (-10; 0)

9. Cpeau mnepeuncjieHHbIX U PepeHIUATBLHBIX YPABHEHUH YpaBHEHUSAMH
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. Ykaxurte rpaguk nepuoandecko pyHKIHUuU:
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 PaBHO...

Bapuaﬂmm omeema.
1) 7+12i

2) 13+12i

3) 9+12i

4) 5+12i

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

1) 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 & = (40:6) y b =(21 ) PABHO HY.IIO,
eCJIH. ..
Bapuanumul omeema:

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

23. CX0oasilMMHUCS SIBJAIOTCS HeCOOCTBEHHbIE HHTETPAJIbL. ..

Bapuaﬂmbl omeema.
1

+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) bl

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
paclIMpeHHOW MAaTPHUIICH.

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

—X, +X;-4=0, 2X, + X, =0,

1. —3X, +X, =X, =0 2 —3X, +2X, =4

X + X, —3=0, 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)

OcHoBHag U JOIMOJIHUTCE/IbHAaA yqeﬁnaﬂ Jarepartrypa

6.2. OcHOoBHasA JUTEpaTypa

1. banaun K. B. Beicias matemartuka: yueOnuk: [16+] / K. B. banaun, B. H.
bammeikoB, A. B. Pykocyes; mox obmi. pen. K. B. banguna. — 3-e w3g., crep. —
Mocksa: @JIMHTA, 2021. — 360 c.: Ttabxn., rpad., cxem. — Pexxum goctyma: 1o
nommucke. — URL: https://biblioclub.ru/index.php?page=book&id=79497. -
bubmmorp. B kH. — ISBN 978-5-9765-0299-4. — TekcT: 27eKTpOHHBIH.

2. banmun K.B. Maremaruka: ydebHoe mnocoome / K.B. bammun, B.H.
bamnsikoB, A.B. Pykocyes. - MockBa: FOuutu-/lana, 2015. - 543 c. - bubmumorp. 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 Beiciieit matematuku: yueonuk: [16+] / K. B. bannun, ®. K.
bannun, B. . Jxeddans u ap.; nox oou. pea. K. B. banauna. — 4-e uzn., crep. —
Mockga: JlamkoB u K°, 2020. — 512 c.: un. — Pexxum noctyna: mo moamnucke. — URL:
https://biblioclub.ru/index.php?page=book&id=573171. — Bubmuorp. B k. — ISBN
978-5-394-03643-9. — TekcT: 2MeKTPOHHBIA.

2. T'ynaii T. A. MaTtemaTuka aJjig 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+] / MUHUCTEPCTBO HAYKH U BBICILIETO
oOpa3zoBanus Poccuiickoit  ®enepaunn, CeBepo-KaBkasckuili —¢eaepanbHbIii
yHuBepcuteT. — CtaBponoisib: 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: 3IEKTPOHHBIN.

4. Kyxorckas T. B. Beiciias maTtemaTnka B mpuMepax M 3ajavax: ydeOHoe
anekTpoHHoe m3nanue: B 2 yactsax / T. B. XKyxosckas, E. A. Monokanona, A. .
VYpycoB; TamMOOBCKHI TOCYyIapCTBEHHBIH TEXHWYECKUN yHUBEpCUTET. — TaMOOB:
TamOoBckuii rocynapcTBeHHbIN Texunueckuit yausepeuret (TT'TY), 2018. — Y. 2. —
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161 «c.: Tabm, rtpad. — Pexum goctyma: mno mnommucke. — URL:
https://biblioclub.ru/index.php?page=book&id=570339 (mata oOpareHus:
28.09.2021). — bubmuorp. B k. — ISBN 978-5-8265-1709-3. - ISBN 978-5-8265-
1885-4 (4. 2). — TeKCT: ANeKTPOHHBIH.

5. Knoso A. I'. Kypc nekuwii mo MaremaTtuke: yueoHoe nocodue: [16+]/ A.T.
Knogo, U. A. JIsnynosa; FOxubIil henepanbubiii yHuBepcuTeT. — PoctoB-Ha-/{oHy;
Taranapor: FOxub1it Gpenepanpubiii yauepcutet, 2020. — 199 c.: ui., rpad. — Pexxum
JIOCTyIIA: o MTOJITHACKE. — URL:
https://biblioclub.ru/index.php?page=book&id=612217. — bubmauorp. B k. — ISBN
978-5-9275-3503-3. — TeKcCT: AIEKTPOHHBIH.

6. Kpatkuii kypc Bbiciieit matemaTuku: yaeOnuk: [16+]/ K. B. banaun, ®. K.
bannun, B. . Jxeddans u ap.; nox oou. pea. K. B. banauna. — 4-e uzn., crep. —
Mockga: JlamkoB u K°, 2020. — 512 c.: un. — Pexxum noctyna: nmo moamnucke. — URL:
https://biblioclub.ru/index.php?page=book&id=573171.— bubauorp. B xu. — ISBN
978-5-394-03643-9. — TexcT : 3JIeKTPOHHBIH.

7. llankun A. C. 3amaun C pelIeHUSIMH MO BBICIIEH MaTeMaTUKe, TEOPUU
BEPOSITHOCTEH, MaTeMaTU4YECKON CTaTUCTHKE, MaTeMaTHUYeCKOMY
nporpaMMmupoBaHuto: yueoHoe nocooue / A. C. llankun, B. A. llankun. — 9-e 3.,
crep. — Mocksa: JlamkoB u K°, 2020. — 432 c.: mwin. — (YueOHbIE M3TaHUS IS
OakaaBpoB). — Pexxum JOCTyTIA: o MOJTHUCKE. — URL:
https://biblioclub.ru/index.php?page=book&id=573151. — bu6mmorp. c. 428. — ISBN
978-5-394-03710-8. — TekcT: 2MeKTPOHHBIA.

bubnuoteunsiit ¢poun unuana AxageMuyd 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
CIpaBOYHO-OUOIMOrpaduyecKue U MEepuoANYECKUE U3JIaHUsS B pacueTe HEe 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
Poccuiickonn ®enepannn; BecTHUK rpaxxaaHCKOro Ipasa; ['ocynapcTBo U IpaBo;
NunoBauuu; MHTennekTyanbHas COOCTBEHHOCTb. ABTOPCKOE IMPABO U CMEXKHBIE
npaBa; MHremnekTyanbHas COOCTBEHHOCTh. IIpoMblluieHHass COOCTBEHHOCTD;
MexayHaponHoe myOJMYyHOE W 4acTHOe mpaBo; OOIIecTBO:  COLMOJIOTHS,
ncuxoyiorus, nenarorvka; I[lateHTHwli 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 OBECIEYEHHWS, 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 JOCKH U 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-00pa3oBaTeIbHas cpeia 00eCIeUnBAET:

7.1. JlocTym K 3JI€eKTPOHHOU OMOIMOTEYHOM CHCTEME:

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

- OBC «Aibykc http://ibooks.ru (Jorosop Ne2022-070 Ha okazaHue ycayr 1o
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:

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

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

2. CepBuc oIUMITHATHOTO TecTUpoBanwus 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 HayuHbIH 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 PITAVC https://video.rgiis.ru

- CTOPOHHHE IJIEKTPOHHBIE 00pa30BaTEIbHbIC U NHGOPMAITMOHHBIE 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. MUHHUCTEPCTBO HayKH M BbICIIET0 0Opa3zoBaHus Poccuiickoit denepaiuu
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-00PA30BaTENIbHBIX PECYPCOB
http://fcior.edu.ru/;

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

7.3. BzammopeiicTBue TeIarormueckux pabOTHUKOB C OOyYarOIIMMUCS
(IuyHble KAOWMHETH OOy4YaIOIIMXCA U TpenojaBaTesie) B DIEKTPOHHOM
uH(pOpPMaIMOHHO-00pa3oBaTeabHol cpene: https://sdo.sofadoma.ru (C1O Moodle);
JIOCTYTI K DJIEKTPOHHOMY pAaclHCaHHI0; (OPMHUPOBAHUE IJIEKTPOHHOTO MOPTHOIHO
oOy4Jaromnierocs; JAOCTyN K y4eOHBIM IIaHaMm, paboyuM MporpaMMamM AUCIHUILUIAH
(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 MAaTEPUAIIBHO-TEXHUYECKOMN 6a3oii,
o0ecCIieuynBaONIe MPOBEACHNUE BCEX BUIOB YYEOHBIX M MPAKTHYCCKUX 3aHSATHH,
MPETYCMOTPEHHBIX Y4EOHBIM TUTAHOM, U COOTBETCTBYIOIIEH JCHCTBYIOITUM
CaHUTAPHBIM U MIPOTUBOIIOKAPHBIM MTpaBUIIaM U HOPMaM.

Jlist opraHu3zanvu W BeAeHUS ydeOHoro mpouecca ¢uauan AkaaeMuu
pacrnioyiaraet 3maHueM oOmied tomaasio 1682,0 kB.M, B TOM uwmcie yudeOHas
mwiomanas cocrabisger 578,0 kB.M., yueOHO-BciomoraTenbHas — 392,0. I[Tmomans
MyHKTOB o0mecTBeHHOTO nutanus — 93,0 kB.M.

3aHATHUS TPOBOAATCS B ayAUTOPHUSAX ISl IPOBEICHUS 3aHATHHA JICKITMOHHOTO
TUTIA, 3aHATHA CEMHHAPCKOTO THIIA, KYPCOBOTO MPOCKTUPOBAHUS (BBITOTHCHUS
KYpPCOBBIX pabOT), TPYNMNOBBIX W WHJIWBUIYAIbHBIX KOHCYJBTAIMM, TEKYIIETO
KOHTPOJII M TMPOMEXKYTOUHOM aTTeCTallMM, a TaKkKe B TMOMEHICHUSIX IS
caMOCTOATENbHON  paboTel.  Mmerorcss  momemieHuss  JUis  XpaHEHUd |
npoPUIAKTHYECKOTO 00CTYKUBaHUS Y4EOHOTO 000pYy10BaHUS.

Jnst  mpoBeAeHWS  3aHATUH  JIGKITMOHHOTO THINA HMMEIOTCA  HAOOPBI
JIEMOHCTPAIMOHHOTO o0opynoBaHUs u y4eOHO-HaTJISTHBIX nocoouit,
00eCIIeYnBAOIINE TEMATHYCCKHUE WILTIOCTPAIIUU, COOTBETCTBYIOIIUE MPUMEPHBIM
mporpaMmaM JUCIHUIUIHH (MOJyJieii), pabouyuM ydeOHBIM MporpaMMaM JUCIUTUIINH
(Momyneit).

[Tomemenust mie  CaMOCTOSITENIbHONM pa0OThl  OOYYArONIMXCS OCHAICHBI
KOMITBIOTEPHOW TEXHMKOW C BO3MOXXHOCTBIO NMOJKIIOUCHUS K ceTu «HTepHeT u
obOecrieueHueM JI0CTyIa B AJIEKTPOHHYIO HHPOPMAITMOHHO-00pa30BaTEIbHYIO CpeIy
OpTraHU3aIINH.
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9. OCOBEHHOCTH OBYYEHUS JIUI] C OTPAHUYEHHBIMUA
BO3MOXHOCTAMMU 310POBbSA

Opranuzanusi 00pa3oBaTeNbHOTO TIpoliecca Il JIUI C OTrPaHUYEHHBIMU
BO3MOYKHOCTSIMU  37I0POBBSI  OCYIIECTBIJISIETCSI B COOTBETCTBHM C IPUKA30M
Muno6puayku Poccun ot 9 umtons 2016 r. Ne 694 «O BHeceHUM M3MEHEHUU B
aIMUHUCTPATUBHBIE PETJIAMEHTBI MPEIOCTABICHUS TOCYAAPCTBEHHBIX YCIYT B YaCTH
oOecrieueHuss YCIOBHM JOCTYMHOCTH TOCYIApCTBEHHBIX YCIYT [JIi WHBAJIHIIOBY,
«MeToau4ecKuMU PeKOMEHIANMSIME 110 OpPTaHU3aIMU 00pa30BaTEIILHOTO MpoIiecca
JUIST WHBAIMIOB MW JIMIl C OTFPAaHUYCHHBIMH BO3MOXKHOCTSIMU 3JI0pPOBbSI B
o0pa30oBaTeNbHBIX OpPraHW3allMAX BBICHIETO O0pa3oBaHUs, B TOM  YHUCIE
OCHAIIIEHHOCTH 00pa30BaTeILHOTO Mmpoleccay MuHUCTepcTBa 00pa30BaHus U HAYKH
P® ot 08.04.2014 r. No AK-44/058H.

Ounman AkaaeMud NPEIOCTaBISIET WHBAIMIAM U JIUIAM C OTPaHUYCHHBIMU
BO3MOXXHOCTSIMU 370pOBbsi (IO WX 3asBJICHUIO) BO3MOXXHOCTb OOy4YE€HHUS IO
o0Opa3zoBaTeIbHbIM nporpaMmmam, YUYUTHIBAIOIICH 0COOEHHOCTH ux
NCUXO(PU3UYECKOTO  Pa3BUTHs, WHIWBUIYAIbHBIX BO3MOXKHOCTEH W  TIpH
HEOOXOJMMOCTH, OOECHEUHMBAIONIEH KOPPEKLUIO HApYIIEHUW pa3BUTUS U
COILIMAJIBHYIO aJIaNTallMI0 YKa3aHHBIX JIUIL. [[J151 MHBAIUAOB U JIUI] C OTPaHUYCHHBIMU
BO3MOYKHOCTSIMU 3/I0POBBSI YCTAHABIUBAETCS OCOOBIN MOPSIOK OCBOSHUS TUCIIUTIIIUH
(Momyneit).

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

[IpexycMoTpeHa BO3MOKHOCTh OOYUYEHHS TI0 MHIUBUIYAIbHOMY TpaduKy.
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