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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 OakasiaBpa.

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 U OCHOB
MaTeMaTHYECKOT0 MOJICIMPOBAHMS, TMO3BOJISIONIMX BBIOUpPATh U OOOCHOBBIBATH
ONTUMAJbHbIE  CIOCOOBI  PEIICHUS]  TOCTaBJIEHHBIX  DKOHOMHYECKUX U
yIpaBIE€HYECKUX 3a]1a4;

- pa3BUTHE MAaTEMATUYECKON KyIbTyphl y 00y4aromerocs.

Marematuyeckoe o00pa3oBaHue OakajiaBpa JIOJDKHO OCHOBBIBaTbCS Ha
(byHIaMEHTAIBHBIX MTOHATHIX MaTEMaTHKH.

dOyHAAMEHTAILHOCTh MAaTeMaTUYSCKOM IIOATOTOBKH BKIIFOYaeT B ceOs
JIOCTAaTOYHYIO OOIIIHOCTh MAaTEMATHYECKUX TTOHATHI U KOHCTPYKIIMMA, 0OecrednBaeT
ITUPOKUN CIIEKTP WX MPUMEHHMOCTH, TOUHOCTH (hOPMYIHPOBOK MaTEMATHUYCCKUX
CBOMCTB M3y4aeMbIX OOBEKTOB, JOTUUECKYH) CTPOTOCTh H3JIOKEHHS MAaTEeMaTHKH,
ONUPAIOLIYIOCS HA COBPEMEHHBIA MATEMATUYECKUH S3BIK.

[Iporpamma BkiItOUaeT B ceOsl CIEAYIOIIME OCHOBHBIE pasieiibl: «OCHOBBI
MaTeMaTHYSCKOro aHainu3ay, «JIuHeiHas anrebpa», «IJIEMEHTHl AaHATMTHYCCKOU
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 AMCUMILIMHBI B CTPYKTYpe 00pa30BaTe/1bHON NPOrpaMMbl

Jucruninna U3yJaeTcs o HanpaBJICHUSIM MOJATOTOBKHU
38.03.04 «["'ocynapCTBEHHOE U MYHHITUTIATLHOE YIIPABIICHHE» B 00513aTEIbHOM YacTH



y4eOHOTO IIaHa M Peaju3yeTcsi Ha TEepBOM U BTOpOM roay ooOyuenus (1, 2, 3
CEMECTPHI).

Pa3BuTtne MaTemMaTHMueCKON KyJIbTYpbl OOydarolmuxcs AOHKHO BKIHOYATH B
ce0s sICHOE MOHMMaHHe HEOOXOAMMOCTH MaTEMATHUECKON COCTABIISAONIEH B O0IIeH
NOATOTOBKE, BBIPAOOTKY NPEACTABICHHUS O POJM MU MECT€ MaTeMaTHUKd B
COBPEMEHHOU LMBUWIM3ALMA U MHUPOBOM KYJbTYPE, YMEHHE JIOTUYECKU MBICIIUTD,
OlepuUpoBaTh C aOCTpPakTHBIMU OOBEKTaMH W KOPPEKTHO HCIOJIb30BaTh
MAaTEMaTUYECKHE TIIOHATHA M CHMBOJIBI JJIi BBIPAKEHHS KOJMYECTBEHHBIX H
KAUECTBEHHBIX OTHOILICHUM.

Ilomy4yeHHBIE B pe3yiabTaTe U3y4YECHHs NUCLMIUIMHBI 3HAHHUS U HaBBIKM MOTYT
ObITh HMCHOJIB30BaHbl TPU TMOCIEAYIOIIEM M3yYEHUH TaKuX JUCLMIUIMH Kak
«OKOHOMHKA», «Teopus MEHEMKMEHTa, « TeopHst BEpOATHOCTA U MaTeMaTUUYECKAst
CTaTHCTUKA», «DKOHOMHYECKAsI CTAaTUCTUKA», «YUET, aHAIU3, ayauT» U 1p. ba3zou
JUISL W3Y4YEHUs JAHHOW JHUCLUMIUIMHBI SBISIIOTCS 3HAHUSA, HAaBBIKK M yMEHWUS,
c(OpMHPOBAHHBIE TIPU U3YUEHUHU IIKOJIBHOTO Kypca.



2. OBBEM JUCHUILIAHBLI (MOAY.JIST) B 3AYETHBIX EAWHUATIAX
C YKAZAHUEM KOJUYECTBA AKAJEMHUYECKHX
(ACTPOHOMHUYECKHX) YACOB IO BUJIAM YUEBHBIX

3AHATHUNA
Bunsr 3angTuit O0BEM TUCILUIIINHBI

O0BEM 3aUETHBIX €IUHUIL] 9

OO6mas Tpy10eMKOCTh B yacax 324
AyIUTOPHBIC 3aHATH 98

Jlexmm 30
[TpakTiueckue 3aHsTHs (CEMUHAPHI) 68
CamocrosiTenpHas paboTa 199
KonTpomns 27

dopma KOHTPOJIS 3auet/ 3auer/ Dk3amMeH




3. COJIEP)KAHUE JUCHUILIAHBI (MOIYJIST),
CTPYKTYPUPOBAHHOE IO TEMAM (PA3/EJIAM) C
YKA3ZAHMEM KOMIETEHIUA, ®OPMUPYEMBIX B TPOLIECCE
OCBOEHMUS JUCLUMITJIMHBI (MOAY.JI5D)

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

dopmupyemble KOMIETEHIUH (WM UX
YaCcTH)
HaunmenoBanue TeMsl . N o 0 ©

x| % | E = =

- » 3 S S
Tema 1. DneMeHTHI TEOPUU MHOXKECTB. + + +
Tema 2. [lonsiTre GyHKIHM. +
Tewma 3. [Ipeaensl 4ncIoBOM MOCIIEIOBATEILHOCTH U N . . N N
byHKIIUU
Tewma 4. [IpousBoanas GyHKIUU. + + + + +
Tema 5. @yHKIIMM HECKOJIBKUX IEPEMEHHBIX. + + + + +
Tema 6. HeonpeneneHHblil HHTErpal. + + + + +
Tewma 7. OnipeienieHHbIN HHTETPAL. + + + + +
Tema 8. luddepennmanpHble ypaBHEHUS. + + + + +
Tema 9. UncnoBble U QyHKIIMOHATIBHBIE PSIJIBI. + + + + +
Tema 10. Cucremsl koopauHat. [Ipocrelimme 3anaun
AHAIIMTHYECKON TEOMETPHUH. + + + + +
Tewma 11. BekTopHas anreopa. + + + + +
Tewma 12. JInHMM Ha IJIOCKOCTH. + + + + +
Tema 13. IToBepXHOCTH M JINHUU B IPOCTPAHCTBE. + + + + +
Tema 14. OCHOBHBIE CBEJICHHS O MaTpPHUIIAX. + + + + +
Tema 15. Onpenenurenu. + + + + +
Tewma 16. Cucremsl BEKTOPOB, PAHT MAaTPHUILBI. + n n + +
Tema 17. CucTteMsl TMHENHBIX YPaBHEHUM. + + + + +




3.2. Conep:xkanue pa3aesioB JUCHUIIMHBI (MOAYJIAA) M KOHTPOJIbHbIE
BOIPOCHI ISl CAMOCTOATEILHOM Pa0d0ThI (CAMOKOHTPOJISA)
00y4arIIMnXCs.

Pa3zaea |. OcHOBBI MATEMATHYECKOI0 AHAJIN3A.

Tema 1. D1eMeHTHI TEOPUHM MHOKECTB.

[lonsiTue MHOXECTBA. OHCpaHI/IH Haad MHOXKCCTBaMH. AOcCoII0THAS BEIUYMHA
I[CﬁCTBI/ITGJ'II)HOFO quclia. OKpGCTHOCTL TOYKH.

ROHWZpOJZbele 60npocosl.

1. Yto Ttakoe unciioBoe MHOKeCcTBO? Kakue ObIBatOT MHOKECTBA?

2. YKOXKATE COOTHOIICHHE MEXKIYy MHOXECTBAMH HATYPaIbHBIX, IEJBIX,
palMOHANBHBIX U IEUCTBUTEIILHBIX YHCETI.

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

4. Yto takoe noamMHoxkecTBO? [IpuBeauTe npuMepbl NOIMHOKECTB.

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

6. [lepeuncnure onepaiu, BEIIOTHIEMbIC HAJ MHO)KECTBAMH.

7. Yto Ha3zpIBaeTCs MHTEpBajoM (mpomexyTkom)? Hamummre oOo3HaueHue
Pa3TUYHBIX HHTEPBAJIOB.

8. [laiite moHsiTe aOCONMIOTHON BENIMYMHBI (MJIM MOMYJSI) NEHCTBUTEIHLHOTO
yucia. ChopMynupyiTe CBOMCTBA aOCOTIOTHON BETMYHUHBI.

9. Uto Ha3bIBAETCS OKPECTHOCTHIO TOUKH?

Tema 2. IlonsaTue GpyHKUUM.

OyHKIIMOHANBHAS 3aBUCUMOCTh. CBolicTBa (yHKIMU. ['padukr OCHOBHBIX
aneMeHTapHbIX QyHkIui. [[pumenenne GyHKIui B SKOHOMUKE.

KOHmpOJZbele eonpocosl.

1. JaiiTe onpenenenrie QyHKIUU.

2. UTto 3HAYUT 3a/1aTh PYHKIHIO?

3. Yro Takoe o0xacTh onpeseneHus (CyecTBOBaHNs) QyHKIIUU?

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

HanOoJIee HATJISATHBINA?



d. ChopmynupyiiTe OCHOBHBIE CBOWCTBA (DYHKIIMU: YETHOCTh W
HEYETHOCTh, MOHOTOHHOCTh, OTPAHUYEHHOCTh, IEPUOUYHOCTb.

6. JlaiiTe onpesienicHUE IBHOW M HESIBHOU (DYHKIIUH.

1. Jaiite monstue ooparHoit ¢yHKIuU. YTO MOXKHO cKaszaTh O Tpadukax
B3aMMHO OOpaTHBIX (PYHKITUNA?

8. [lepeuncinte OCHOBHBIE AIEMEHTAPHBIE (DYHKIIUU.

9. JlaiiTe NOHATHE CIIOKHOU (DYHKIIMH.

10. JlaiiTe xnaccudukaiuio 31eMeHTapHbIX QYHKITUH.
11.  Yro Takoe (yHKIMS MOJIE3HOCTH, TIPOU3BOACTBEHHAS (DYHKIMSA, (YHKIIHS
BBITYCKa, QYHKIHS U3AEpkKEK, PYHKIMS Cripoca, MOTPeOIeHHS ¥ TIPEATIOKEHS?

Tema 3. IIpeaesibl 4YMCJI0BOM NOCIEI0BATEIbHOCTH U (DYHKIIHM.

[Ipenen wumcnoBoil mnociuenoBarenbHocTH. Ilpeaen ¢ynkuuu. OCHOBHbBIC
TeopeMbl 0 npenenax. HempeprsiBHOCTh (hyHKIMHM B TOouke. [oGanbHbIE CBOMCTBA
HEeNpepbIBHBIX (QYHKIMI. beckoHEeYHO Majble B TOYKE (YHKIIMHM, MX CBOMCTBA.
CpaBHeHHE O€CKOHEYHO MaJIbIX.

Koumponvnwie 6onpocuwi:

YT0 HaA3BIBAETCS YMCIOBOU MOCIIEI0BATEILHOCTHIO?

Yro u3 ceds mpeacTaBiigeT rpaduk YUCIOBOM MOCIEI0BATEILHOCTH?
Korna cunraeTrcs 3aJaHHOM YUCIIOBAs IIOCJIEI0BATCILHOCTD?

Kakas nocnenoBaTeIbHOCTh Ha3bIBAETCSI MOHOTOHHOM, OTPAaHMYEHHON ?
Kakwne nmociaenoBaTeIbHOCTH HA3bIBAIOTCS CXOASIUMUCS?

JaiiTe onpeneneHne npeaena YucaoBOM MOCIe10BATEIbHOCTH.

No ok owdhe

Korna nocnenoBaTenbHOCTH cxoaatcs?

8. CdopmynupyiiTe HOHITHS OECKOHEYHO MaJION MOCIIE0BATENbHOCTU U
OECKOHEYHO OOJILIION MOCIECI0OBATEIILHOCTH.

9. [lepeuncnute OCHOBHBIE TEOPEMBI O TIPEeiax MOCIeI0BATEIHLHOCTH.

10. CdopmynupyiiTe onpeaenenue npeaena QyHKIIIH.

11. Yro Takoe mpaBOCTOPOHHUI U JIEBOCTOPOHHUM Mpeeibl QyHKIUHA?

12. Tlepeuncnure OCHOBHBIC TEOPEMBI O Mpeenax HyHKIIUH.

13. 3anmmure 3amedaTenbHbIC Mpeaeabl (QYHKITHH.

14,  Jlaiite omnpeneneHue HENPEPHIBHOCTH (PYHKIMM B TOYKE U Ha
WHTEpBaJe.

15.  UYrto Ttakoe Touka pa3zpbriBa PyHKIIUNU?

16.  Kaxkue ObIBatoT TOUKH pa3pbiBa QyHKIIUU?

Tema 4. IIponzBoanasi QyHKIHM.



[lonsiTue NPOU3BOAHON, €€ CMBICT B MNPUKIAAHBIX 3amadax (dusuke,
sKOHOMHUKE U Jp.). OcHoBHble mpaBuia auddepenuupoBanus. [IpousBojHbIe
OCHOBHBIX 3JIEMEHTApHBIX (PyHKIM. [Ipon3BoiHas cloXHOU U 00paTHON QYHKIIMH.
[IpousBoansie BhicIMX MOpsaAKOB. lIpaBuno Jlonutans. OCHOBHBIE TEOPEMBI O
middepenmpyeMbix QYyHKIUSIX U WX OpuioxkeHus. Touku skcTtpemyma. Teopema
®epma. Teopembr Pomns, Jlarpawxka, Komm, nx npumenenue. I[Ipumenenwne
MIPOU3BOIHON ISl UCCIIEIOBAaHUS (YHKIIMM M TIOCTPOEHUSI UX TpaduKOB. Y CIOBUS
MOHOTOHHOCTH (QyHKIMH. OKcTpeMymbl (QyHkuuu. Heobxoaumoe ycioBue.
Hoctarounsie ycioBus. HauOonbiiee u HauMmeHbllee 3HaYeHUE (YHKIUH,
muddepennupyemoir Ha otpe3ke.  Beimykiocte QyHkiuu. Touku mneperuoa.
AcumnrtoTtel ¢yHkiui. OOmas cxema uccienoBanus (yHKIUNA U MOCTPOEHUE HX
rpadukoB. [IpunoxeHue Npon3BoIHON B SKOHOMUYECKON TEOPHH.

ROHWZpOJZbele 60npocosl.

1. JlaliTe onpeaeneHue Mpou3BOIHON (DYHKITHH.

2. Kakue 0603HaueHMS TPOU3BOHOMN CYIIECTBYIOT?

3. CdhopmynupyiiTe aaropuTM HaXOXKJIEHUS MPOU3BOJHON (PYHKIMH,
UCIIOJIb3Ysl ONIPEACIICHUE TPOU3BOAHOM.

4, B 4em cocTOUT reoMeTpuYECKU CMBICH POU3BOIHOMN?

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

6. B ueMm cocTtout pusmveckuii CMbICI MPOU3BOIHON?

7. Chopmynupyiite npasuia nuddepeHIIupPOBaHUS CyMMBI, IPOU3BEICHUS
¥ YaCTHOTO IBYX (DYHKITUH.

8. CdopmymupyiiTe mnpaBWiia HaXOXIEHHS IPOU3BOJIHBIX 3JIEMEHTAPHBIX
(hYHKITHIA.

9. [TpuBenuTe npaBuiio aAudhepeHIUpPOBaHMS CIOKHOU PYHKIUH.

10. Kak HaliTu IpOM3BOJIHYIO CTEIIEHHO-TIOKA3aTeIbHON QyHKIUU?

11. CdopmynupyiiTe nOpaBUIO HAXOXKACHUS MPOU3ZBOJHON (PYHKIUH,
3aJJaHHON HESIBHO.

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

13. Cdopmynupyiite npauio Jlonurars.

14. Kakas QyHKIUMS Ha3bIBa€TCsl CTPOrO BO3paCTaOIIE U CTPOTo
yowiBaromieit? CdopMynupyiite HEOOXOAMMBIM M JOCTAaTOYHBIA  NPU3HAKU
Bo3pacTaHus (yObIBaHUA) (DYHKIIUU.

15. laiiTe onpenenenne Makcumyma (MUHUMYMa) (QyHKITUH.

16. Cdopmynupyiite HEOOXOJUMOE YCIOBUE CYIIECTBOBAHUS HKCTPEMYMa.

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

18. CdopmynupyiiTe 10CTaTOUHOE YCIOBUE CYIIECTBOBAHUS YKCTPEMYMaA.
19. CdopmynupyiiTe oOure npasuiia uccaeaoBaHus GyHKIUN Ha
KCTPEMYM.

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

21.  OnummTe O0IIYy 0 CXeMy UCCeOBaHUs (PYHKIMIA U TIOCTPOCHUS UX

rpadukoB.

Tema 5. ®yHKIIUY HECKOJIbKHX MePeMEHHBIX.

Toueunsle MHOXecTBa B N-MEepHOM MpocTpaHcTBe. DyHKIMN HECKOIBKHUX
NEPEMEHHBIX, MX HENpepbIBHOCTh. [IpousBoanbie u auddepeHumansl QyHKIUHA
HECKOJIbKHX MEPEMEHHBIX. DKCTPEMYM (DYHKIIMU HECKOJIBKUX MEepEeMEHHbIX. MeTon
HAaMMEHBIINX KBAApaToOB. DYyHKIMM HECKOJBKUX IEPEMEHHBIX B SKOHOMHYECKOMN
teopun. Kiaccuueckue meronsl ontumuzanud. OyHKIUKM CIpOca U MPEAJIOKEHUS.
®ynkuus nosnesHoctu. Kpusble 6e3paznuyus.

KOHI’I’ZpO]Zbele 60npocosl.’

1. Jaiite mouaTue QyHKIIMH HECKOJIBKUX MEPEMEHHBIX.

2. Jaiite onpenenenue QyHKIUN ABYX HE3aBUCHUMBIX ITEPEMEHHBIX.

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

4, YeM oTiIMYaETCSI TEOMETPUUECKHUI CMBICIT (DYHKIIMH JIBYX TIEPEMEHHBIX OT
TEOMETPUYECKOTO CMBICTA (PYHKIIMHA OAHOU TTEPEMEHHOMI?

S. [laiiTe ompeneneHre 4YacTHOM IPOM3BOAHOM MEPBOIO TOPSAAKA IS
(GYHKIIH TBYX TIEPEMEHHBIX.

6. Hanwuimre BoIpaxeHus 411 BCEX YACTHBIX MPOU3BOIHBIX BTOPOTO MOPSIAKA
JUTsl QYHKIUU ABYX MEPEMEHHBIX.

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

8. Chopmynupyiite HeOOXOANUMBIC YCIOBUS CYIIIECTBOBAHHS KCTPEMyMa

(GYHKITUH IBYX MTEPEMEHHBIX.

9. CdopMmyupyiiTe IOCTaTOYHBIC YCIIOBUSI OKCTpeMyma (yHKIH  ABYX
HIEPEMEHHBIX.

10. HazoBwure (HyHKIIUN HECKOJIBKUX MMEPEMEHHBIX, IPUMEHSIEMBIX B

SKOHOMMYECKOUN TEOPUHU.

11.  Yro Takoe pyHKIMU CHpOCa, NPEJIOKEHUS, TOJIE3HOCTHU?

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

Konmponvuwle sonpocwi:
1. Yro Ha3pIBaeTCs MepBOOOpA3HON DYHKITHH?
2. Korna cymectByer nepBoodpasHas sl PyHKIIMH, U CKOJIBKO UX MOXET
UMETh QyHKIHS?
3. JlaiiTe ompenenieHue HEONPEACICHHOIO HWHTETPANIa. YKaXUTE CBS3b
MeX Iy repBooOpa3Hoi (yHKIKEH U HEOTPeIeJICHHBIM UHTETPAJIOM.
4, Kak Ha3pIBaeTcs onepaiiysi HaX0XAeHHs TepBo0Opa3HOM PyHKITUN?
CdopmynupyiiTe OCHOBHBIE CBOMCTBA HEONIPECICHHOTO UHTETpaIa.
B 4eM cocTOUT reOMETpUYECKU CMBIC HEONIPEAEICHHOTO UHTETpasia?

)

6

7. [lepeuncirure OCHOBHbIE (DOPMYJIIBI HHTETPUPOBAHUS.

8 B yeM cocToUT MeTO/ MOACTAHOBKU MTPU UHTETPUPOBAHUM (PYHKIUIN?
9

. Onumure MCTOJ MHTCTPHUPOBAHUS I1IO0 HACTSM.

Tema 7. OnipenesieHHBI HHTETPaJI.

3agauu, MPUBOISIIME K TOHATHIO ONPEICIICHHOTO HHTerpana. OnpeaeeHHbIin
uHTerpan u ero cpoiictBa. dopmyna HeroTona-JleiiOHua, ee mpuMeHEHUE st
BBIYUCIICHUS OTIPEICJICHHBIX WHTETPaJoB. Metomst WHTETPUPOBAHUSI.
Hecob6ctBennbie nHTerpaisl. Mcnonbp3oBanue MOHATHS OMPEICTICHHOTO HHTETpaia B
DKOHOMUKE.

Koumponvuwie 6onpocwi:

1. Kakas ¢urypa Ha3bIBaeTCsi KpUBOJIMHEWHOMN Tpanenuei?

2. Yro Takoe WHTErpaibHasg cymma JUisi (YHKIIMM Ha HEKOTOPOM
uHTEpBaIEe?)

3. Uro Ha3pIBaeTCAd ONPEICICHHBIM HMHTErPAJOM Ha HEKOTOPOM
UHTEpBaJIE?

4, Chopmynupyiite JIOCTaTOYHOE YCJIOBHUE CyLIECTBOBAHUS

OTIpeIeNIEHHOTO UHTETpaa.
5. Onummre reoMeTpUYECKU CMBICI OMPEICTICHHOTO HHTETpaa.
Onummte GU3NYECKU CMBICI ONPEETICHHOTO HHTETpaa.
Cdopmynupyiite CBOWCTBA ONPEACIEHHOIO HHTErpaa.
Cdhopmynupyiite npasuino Heiotona-JleitOnuma.

© o~

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

12. IlpuBenute (opMyIbl BEIYUCIECHUS 00bEMa Tejla BpalleHUs B CIyvasX,
KOT'JIa OChIO BpalleHus sapisiercs 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 ucnosp3yercs NOHATHE ONPEAEICHHOIO HHTErpaia B 3KOHOMHUKE?

Tema 8. InddepennuaibHbie ypaBHeHMUS.

Huddepenunanpuple ypaBHEHUs mepBoro mnopsjaka. OCHOBHbIE MOHSATHSL.
3amava Komm. OOmiee u 4acTHOE pelleHre ypaBHEHUs. ['€OMeTpU4ecKuil CMBICIH
ypaBHEHUS. Y paBHEHUS C pa3JEAOMMMUCA IepeMEeHHbIMU. Heronuble ypaBHEHUS.
JIuneiinple ypaBHEHUs MepBOro nopsaka. Juddepennpanbasie ypaBHEHUS BTOPOTO
nopska. OCHOBHbIE TIOHATHS. YPAaBHEHMsS BTOPOTO MOPSAAKA, JOIYCKAFOIIUE
NOHW)KEHHUE Nopsaaka. JIMHElHbple ypaBHEHHsS BTOPOrO MOPSAKA C IOCTOSHHBIMH
ko3 unreHTamu (oTHOpOIHBIC u HEOHOPOHBIC). Hcnonws3oBaHue
i pepeHnanbHbIX YpAaBHEHUH B SKOHOMUKE.

KOHI’I’ZpO]Zbele 60npocosl.’

1. Haiite obuiee onpenenenue nuddepeHnarTbHOr0 YpaBHEHUS.

2. Uewm omnpenensieTcst nopsaok audhepeHuaib»Horo ypaBHeHUs ?

3. Kak 3ammceiBaercs mpocteitiiee nuddepeHnraibHoe ypaBHEHHUE
MEepPBOIO MopsiaKa?

4, Urto Ha3biBaeTcs perieHueM audhepeHuanbHOr0 ypaBHEeH s ?

5. Kakoe pemenne HasbiBaeTcsl 0OHMM pereHreM uddepeHInaTbLHOTO
ypaBHEHUSI?

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

1. Urto takoe 3anava Kommn?

8. Maiite OmpeieJICHHE muddepeHnnaTLHOTO YpaBHEHUS c

pa3aeNAoIUMUCS IEPEMEHHBIMH.
Q. Jaiite omnpeneneHue JUHEWHOro AUQPGEpPEeHIMANTBHOTO YpaBHEHUS
MIEPBOTO MOPSAIKA.
10. Kak pemarorcs nuddepeHnnaibHbie YpaBHEHHUS BUJIA:
y* =1(x); y" =f(x, y); y" = f(y, y)? (OK-3)
11.  IIpuBeaute nmpuMepsl UCHIOIB30BaHUS NU(PepeHInaNbHBIX ypaBHEHUH
B DKOHOMUKE.
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Tema 9. UnciioBble 1 GPYHKIIHOHAIbHBIE PSI/AbI.

beckoHeuHblE psiibl C IOCTOSIHHBIMM wieHamu. lloHsatne psga u ero
cxomumoctd.  CBolictBa  cxomsamuxcst  psaoB.  lIpu3sHakum — cXxoauMoOCTH
MOJIOKUTENBHBIX PAIOB. 3HaKouepenyromuecs psaabl. OYHKIUMOHAIBHBIE PSIIbL.
PaBHOMEpHas cxoAMMOCTh (YHKIIMOHATBHOTO psana. CBoOWCTBA pPaBHOMEPHO
cxomsauxcs psaaoB. Crenennble paabl. Psaasl Teitnopa u Maknopena. Paaer @ypeoe.

Konmponvnuvie eonpocut:

JlaiiTe onpeeeHne YucaoBoro 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 IOCTATOYHBIM MPU3HAK CXOAUMOCTH psifa C
MOJIOKUTEIbHBIMU WICHAMH (TPU3HAK CPABHEHUS).

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

Q. Chopmynupyiite npusnak lanamoGepa.

10. [laiiTe onpeneiieHre 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
PSIOB.

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 nazwiBaeTcs psagom Teimopa?
21.
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Pasnea |l. DiieMeHThI aHATUTHYECKON TeOMETPUH HA NIPSIMOiA, IJIOCKOCTH M B
TPeXMepPHOM NPOCTPAHCTBE.

Tema 10. Cucrembl koopaunat. Ilpocreiiliue 3a1auM aHAJTUTHYECKOMH
reoMeTpHH.

JlexkapToBbI KOOpPAMHATBI HAa IMPSAMOW, HA IUIOCKOCTM W B IHPOCTPAHCTBE.
PaccrosiHue mexny aByMs Toukamu. JlemeHuwe oTpe3ka B JAaHHOM OTHOILIECHUH.
[lonsipHBIE KOOPIVHATBL.

KOHWIpOJZbele eonpocwl.

1. Y10 Ha3BIBAETCS YMCIIOBOI OCBIO?

2. JlaiiTe MOHATHE MPSIMOYTOJIBHOM CUCTEMBI KOOPJMHAT Ha IIJIOCKOCTH U B
MIPOCTPAHCTBE.

3. UYTo Ha3BIBAIOT MPSMOYTOJIEHBIMUA KOOPJWHATAMU TOYKH Ha TUIOCKOCTH

U B IIPOCTPAHCTBE?

4, Kak HaiiTM paccTossHuE MEXIy ABYMsI TOYKaMU Ha IUIOCKOCTH U B
npocTpancTBe? BriBeuTe COOTBETCTBYIONIYIO (DOPMYITY.

5. 3anumute GopMyJIbl KOOPIUHAT TOYKH, JACIISIICH HEKOTOPBIN OTPE30K B
JTAaHHOM COOTHOIIeHnH. Kak HallTh KOOpIMHATHI CEPEIMHBI OTpe3Ka?

6. JlaiiTe mOHATHE ONSPHON CUCTEMBI KOOPJIMHAT.

7. TlokaxuTe CBS3b MEXKAY MPSAMOYTOJIbHBIMH JICKAPTOBBIMUA KOOPAUHATAMHU U
MOJIIPHBIMM.

Tema 11. BekTopnasi anreopa.

[Tonsitue Bektopa. OcHoBHbIE omnpeneneHus. CrocoObl 3aJaHusl BEKTOPOB.
JIuueliHble onepanyy HaJ BEKTOPAMH U UX CBOMCTBA. [Ipoekuus BeKTopa Ha OCh U €¢
cBoiicTBa. basuc. Paznoxkenue BekTopa 1o 0asucy. Y ciaoBrue KOUIMHEAPHOCTH JIBYX
BEKTOPOB. JIMHENHAas 3aBUCUMOCTb BEKTOPOB. CKaIsIpHOE, BEKTOPHOE U CMELIAHHOE
MIPOU3BEACHUE BEKTOPOB, HMX CBOMNCTBA M KOOpPAMHATHAs 3aIlHCh. Y CJIOBHUE
OPTOrOHAJIBHOCTH JIBYX BEKTOPOB.

KOHI’I’ZpOJZbele eonpocsl.

1. Uto Ha3biBaeTcs BeKTOpoM? [laiiTe MOHATUE JJIMHBI BEKTOPA.

2. Kakue BexkTopa Ha3pIBalOTCSl KOJUIMHEAPHBIMU, PABHBIMU?

3. Yrto u3 cedst mpeACcTaBiseT HyJIE€BOM BEKTOP?

4, JlaTe MOHATUSA JIMHEWHBIX OIEpAlMK HaJl BEKTOPAMH: MPOU3BEICHUSA

BEKTOpa Ha 4YHMCJIO, CyMMBbl JBYX BEKTOPOB (IPaBHJIO TPEYTOJIbHUKA, IMPABHIIO
napajuiesorpaMmma), pa3HoCTH JIByX BEKTOpoB. llepeunciauTe ux cBoicTBa.
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S. Yrto Ha3bIBa€TCA KOOPAMHATAMH BEKTOpPA?

6. Chopmynupyiite omnpelneneHue CKaJIpHOrO TMPOU3BEIACHUS JIBYX
BEKTOPOB U IIEPEUUCIIUTE €ETO CBOMCTBA.

7. Kak HaliTH cCkamsipHOE IPOM3BEICHHE JBYX BEKTOPOB 4YEpe3 uX
KOOPJIMHATHI?

8. JlaiiTe mOHsATHE AEKApTOBOTO MPSMOYToibHOTO Oazuca. Kak pa3noxuTsb

BEKTOD 110 0azucy?

9. Chopmynupyiite ycnoBue KOJTTMHEAPHOCTU ABYX BEKTOPOB.

10.  JlaiiTe moHsATHE NPOEKIIMU BEKTOpPA HA OCh U IEPEUHUCIIUTE €€ CBOICTBA.

11. Kak HaliTH NpOEKIMN BEKTOpPA HA OCU KOOPAUHAT?

12.  [laiiTe nOHATHE KOMILJIAHAPHBIX BEKTOPOB.

13.  Uto HasbBaeTcs ymopsamoueHHOW Tpoiikon? Kakas ymopsmoueHHas
TPOMKA HA3BIBAETCS MPABOM?

14. Yro Ha3bIBaeTCs BEKTOPHBIM Npou3BeneHueM? Ilepeuncnure OCHOBHBIE
CBOMCTBa BEKTOPHOT'O IPOU3BEACHHUS.

15.  JlaiiTe mOHsATHE CMEIIAHHOTO MPOU3BEACHUSI TPEX BEKTOPOB.

Tema 12. JIvHUM HA IJIOCKOCTH.

[TonsatTre 00 ypaBHEHUM JIMHUM Ha IUIOCKOCTU. 3aJa4yd O COCTABJICHUU
YpaBHEHUS JIMHUU KaK T€OMETPUYECKOTO MECTa TOYEK M O MOCTPOEHUH JIMHUU 10
JAHHOMY ypaBHEHHMIO. JIMHMK 1epBoOro nopsaka. Y paBHEHUE MPSAMON HA IUIOCKOCTH.
Paznmuunbie ¢GopMbl ypaBHEHUS MPSAMON Ha IJIOCKOCTH. YTON MEXIy ABYyMS
NPSIMBIMH. Y CJIOBHSI TAPAJUIETbHOCTH U MEPIICHANKYISIPHOCTH IBYX MpsAMBIX. Touka
repecevyeHus nNpsAmMbIX. PaccTossHue OT TOUKU A0 NMPAMOU. JIMHUK BTOPOTO MOPSIKA.
OKpyXHOCTb M €€ KaHOHMYECKOE YypaBHEHHE. ODJUIMIC M €ro KaHOHUYECKOE
ypaBHeHue. HMccnenoBanue ¢opmbl smmunca. ['mnepOona M ee KaHOHMYECKOE
ypaBHenue. VccnenoBanue ¢dopmbl runepOonbl. [lapaboia U ee KaHOHUYECKOE
ypaBHenue. MccinenoBanue GopMbl mapadoJIb.

KOHI’I’ZpOJZbele eonpocsl.

1. Uto Ha3bIBAETCS YpaBHEHUEM JIMHUM (KPUBOM) HA MJIOCKOCTHU?
2. UTto 13 cels nmpeACTaBIsieT IMHUS TEPBOTO MOpsiIKa?
3. BeiBenuTe ypaBHEHHE NpPSAMOH ¢ yriaoBbeIM Kodddummentom K wu

nepecekatounieid ocb Oy B touke (0; b). PaccmoTpure uacTHBIE ciy4am 3TOTO
YpaBHEHUS.

4, BriBeauTe ypaBHEHUE NPSMOW, MPOXOIAIIECH Yepe3 JaHHYI0 TOYKY, C
JTAaHHBIM YTJIOBBIM KO3(P(PHUITUESHTOM.

S. Yro u3 ceds mpeacTaBiAeT ypaBHEHUE TyYKa NPSAMBbIX?
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BriBeauTe ypaBHEHHE NPAMON, MPOXOIAIIEH Yepe3 IBE TOUKHU.
BeiBenTe ypaBHEHHUE NPSAMON B OTPE3KAX.

3anuiuTe 0011ee ypaBHEHUE MPSAMOIL.

Kak HaiiT! yroy Mexay AByMs IIPSMBIMU?

© oo~

10. CdopmymupyiiTe ycIoBHA TapaJUICTPHOCTA € TEPIICHIUKYIIPHOCTH
TIPSIMBIX.

11. Kak HaliTH TOYKY E€pECEUECHHSI PAMBIX ?

12.  UYto Ha3bIBaeTCs PACCTOSIHUEM OT TOYKH N0 NpAMON? 3amuiimure
bopMyITy HaXO0XKJIEHUS PACCTOSIHUS OT TOUKH 10 TIPSIMOM.

13. JlaiiTe moHATHE TUHUU BTOPOTO MOPSIIKA.

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

15. Dmunc: omnpeneneHue, ypaBHEHHE, MOcTpoeHue. YUTo Has3bIBaeTCs
BEPIIMHAMU JIUIHUICA, (POKYCHBIM PACCTOSTHUEM, SKCIIEHTPUCUTETOM?

16. TmunepOomna: ompezeneHue, ypaBHEHHUE, MOCTpoeHHe. UTO Has3bIBaeTCs
BEpUIMHAMU TUNEepOOosbl, aCUMOTOTaMH, 3KcueHTpucuteroM? Kakas rumnepboia
HA3bIBACTCS CONPSIKEHHOM 110 OTHOIIEHUIO K JaHHON?

17. Ilapabona: onpesneneHue, ypaBHEHUE, TOCTPOCHHE.

18. UYto Ha3bIBaeTCA TUPEKTPUCAMU DILIUIICA, TUIIEPOOITBI, Tapadbob?

Tema 13. IloBepXHOCTH U JIMHUHM B IPOCTPAHCTBE.

[lonsate 00 ypaBHEHUM TMOBEPXHOCTH. [lOBEpXHOCTH TMEPBOro MOpsIKA.
VYpaBuenue miockocty. Pasniunbie popMbl 3aricK ypaBHEHHS IIIOCKOCTU. PaccrosiHue
OT TOYKH [0 IUIOCKOCTHU. B3auMHOE pacnoJIoKEHNUE ABYX IUIOCKOCTEH, YroJl MEXKIY
mrockocTsAMU. [loBepxHOCcTH BTOpOro mnopsuaka. I'eomerpuueckre CBOWCTBA 3THUX
NOBEpXHOCTEH, HccaenoBaHue UX (OpMBI METOAOM CEYEHMH  (RITUIICOUT,
OJIHONIOJIOCTHBIM W JIBYMOJIOCTHBIM  runepOoiou], runepOoIMvecKuil U
AIUTUNTUYECKUM mapadoIou1, KOHYC BTOPOTO MOPSIKA).

KOHI’I’ZpOJZbele eonpocsl.

1. YTo mMOHUMAIOT MO MOBEPXHOCTHIO?

2. Uro Ha3bIBacTCs ypaBHEHUEM IIOBEPXHOCTH B JEKapTOBOM CHCTEME
KOOpAHMHAT?

3. Urto u3 ceds mpeACcTaBisieT MOBEPXHOCTH MEPBOTo MopsiaKa’?

4, BriBenure ypaBHEHUE IUIOCKOCTH, IPOXOIAIIEH Yepe3 JaHHYK TOUKY,

HEepIEHANKYISAPHO JAHHOMY BEKTOPY.
S. 3anuinuTe 061Iee ypaBHEHUE MIIOCKOCTH.
6. Kak HaiiTu paccTosiHuEe OT Hayajga KOOpAUHAT J10 TUIOCKOCTH?
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7. PaccMoTpuTe YacTHbBIE Ciydau MOJIOKEHHS IUIOCKOCTH OTHOCHTEIBHO
OCEU KOOpJUHAT.

8. Kak moryt pacnonararbcsi IB€ IIIOCKOCTH B MPOCTPAHCTBE? 3anuIInTe
YCIIOBUSI MapajuIeIbHOCTU W MEPHNEHAUKYISIPHOCTH JBYX IUIocKocTed. Kak HailiTu
YTOJ MEX]Y IBYMsI INTOCKOCTSIMU?

9. Kak nocTpouTh MIOCKOCTh B CUCTEME KOOPIMHAT?

10. Yro u3 cebs mpeacTaBIAIOT MOBEPXHOCTH BTOPOTO TOpsiaKa?

11. IIpuBenute nmpuMepsl MOBEPXHOCTEH BTOPOTO MOPSAAKA U 3AMUIINTE UX
ypaBHEHHUSI.

Paznean II1. JIuneiinas ajaredpa.

Tema 14. OcHOBHBIE CBe/IeHUSI 0 MATPHIIAX.
[Tonsitue Matpuupl. Buasl Matpun. Onepanuu Haj MarpuuaMu (YMHOKEHHE
MaTpUILBl HA YHCIIO, CIIOKEHWE, BBIYMTAHWE, YMHOKECHUE MaTPHUL, BO3BEICHUE B

CTCIICHb, TPAHCIIOHUPOBAHHC ManI/I]_I). CsoiicTBa onepauﬂﬁ HaJl MaTpullaMH.

KOHWlpOJZbele eonpocsl.

1. Yro Ha3bIBaeTCA MaTpHIIEH pazmepa m X n?

2. Kakune nBe maTpuibl HA3bIBAKOTCSA PABHBIMU?

3. JlaiiTe moHsATHE MaTpULBl (BEKTOpA) - CTPOKU, MATPHUILI (BEKTOpPA) -
cToJIo11a.

4, ChopmynupyiiTe onpeneneHus KBaJpaTHOW MAaTpHUIBI N-TO TOPSAKa,
JTIHarOHaJIbHOM MaTPHIIbl, EAUHUYHOW MaTPUIIbI N-Tr0 TOPSAAKA, HYJIEBOUM MATPHULIBI.

S. JlaliTe moHsATHE omepauysM HaJl MATPULAMH: YMHOXXECHUE MaTpHUIIbI HA
YUCJII0, CII0KEHNUE U BBIYMTAHUE MATPHILI.

6. Korna ymHOxeHue Matpury onpeneneHo? Kak yMHOXKUATH 1BE€ MAaTPUILIBI?

1. [Tepeuncnure CBOKMCTBA ONEpALlMiA HAZl MATPULIAMH.

8. UeM oTauyaercss omnepauuss YMHOXEHUS MaTpull OT OINepauuu

YMHOKEHHSI Uncen?

Q. Uro Ha3pIBaeTCs €O MOJOXKHTEIbHON crenenpto A™ (m>1)? Jlns
KAKUX MaTpHUIl ONpelesseTcs Omepaunus BO3BEIEHHS B creneHn?! llepeuncnute
CBOICTBA 3TOU OINEpaLvH.

10. [aiite mnoHsTHE oOmnepalUMd -  TPAHCIOHUPOBAHHE  MAaTPHUIIBI.
ITepeunciure CBOMCTBA 3TOM ONEPALIHH.
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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 BEeKTOPOB, 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 eonpocsl.

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 popmyiel Kpamepa. Meton 'aycca. Cuctema m TUHEHHBIX YpaBHEHUN C
n mnepeMeHHbIMU. lccienoBaHne CUCTEMBbl JIMHEMHBIX YypaBHEHUU. Teopema
Kponekepa-Kanemnmn.

KOHWIpOJZbele eonpocsl.

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

2. YTO Ha3bIBAETCS PEIICHUEM CUCTEMBI TUHEUHBIX 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 PELICHNUS] CUCTEMBI TUHEWHBIX YPABHEHU.

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 apudMeTHdecKne Omepanud HaJ KOMIUIEKCHBIMH

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  omepamuu  HaJl  KOMIUICKCHBIMH  YHCJIAMH,

3allMCaHHBIMU B TPUTOHOMETpUYECKOW (opMe (CIoKeHUEe, YMHOXKEHUE, IeIICHUE
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-Oeceia mpeanoaraeT 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 nmpenogaBaTens MOXKET aapecoBaTh KaK 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 3aJaHHBII BOMPOC, MOIYYalOT BO3MOKHOCTh
CaMOCTOSITENILHO MPUITH K TEM BBIBOJaM M 0000IIIEHUSIM, KOTOPBIE MPEenogaBaTelb
JOKEH OB COOOIIUTh UM B KaU€CTBE HOBBIX 3HAHUH, TUOO MOHATH TIIyOUHY U
BAXHOCTh OOCYXJaeMOW MpOOJEMbI, YTO TMIOBBINIAET HMHTEPEC U CTENEHb
BOCIIPUSITUSI MaTepHaa.

Koncynpranmonnass pabota mperogaBarensi MpeArojaraeT JBa BUIa
KOHCYJIBTAIIMI: TPYIOBbIE W WHAWBUAyalbHbIC. Ha TpymnmoBoi KOHCYJIbTaIlUH
pernoaaBaTeb Ha3bIBACT TEMY MPEICTOSIIETO CEMHHAPCKOTO 3aHSATHSI, BOTIPOCHI
U TIOPSIOK UX OOCYXKICHUS; JaeT KPATKUM 0030p MCTOUYHUKOB U PACKPHIBACT UX
3HaueHue s HauboJiee TMOJHOTO PACCMOTPEHUS  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 UCHBITHIBAET TPYJHOCTH B U3YYECHHUH JTAHHOW 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 CEMUHApPCKOM (IPaKTHUECKOM) 3aHSATHU TpeOyeT PO lyMaHHOCTH
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. YAEBHO-METO/IMYECKOE OBECIIEYEHUE JJIs1
CAMOCTOSITEJIbHOM PABOTHI OBYYAIOLIMXCS IO
JTUCHUILIAHE (MOJYJIIO)

4.1. Meroauyeckne peKOMEHIANMH 10 CAMOCTOATEIbLHOMY U3YUYEHHIO Kypca
(IUCHHUTITMHBI)

CamocTosiTenbHas paboTa oOOydYaromUXCA — OTO HWHIAWBHUAYalbHAs WU
KOJUIEKTUBHAsA y4yeOHasi NEeATEIbHOCTb, OCYLIECTBIsieMas 0€3 HEMOCPEeICTBEHHOIO
pykoBojacTtBa  mpenonasarend.  CamocrosiTenbHas ~— pabota  ecTh  0c000
OpPraHM30BAHHBIN BUJ y4€OHOU NEATENbHOCTH, IPOBOJUMBINA C LENbIO MOBBIIICHUS
3p(EKTUBHOCTH MOATOTOBKM  OOydalolUXCsl K  HOCIEAYIOLUUM  3aHATHUSM,
(OopMUPOBAaHUS Y HUX HABBIKOB CAMOCTOSITEJIbHOM OTPAaOOTKU yueOHBIX 3a/laHui, a
TaK)X€ OBJIAJICHUS METOAMKOM OpraHU3alMM CBOETO CAMOCTOSITEIIBHOIO TpyJAa B
LEJIOM.

SABasisick HEOOXOIUMMBIM 3JIEMEHTOM JTUAAKTUYECKOM CBSI3M PA3IMYHBIX
METO/OB OOYy4YEeHHs MEXKIy CO0OW, camocTosATenpHas pabdoTa O00yYarolUXCs
npu3BaHa obOecrneuuTh Oosiee TIyOOKOE, TBOPYECKOE YCBOECHHWE MOHATUHHOTO
anmnaparta JUCHUIUIMHBI «MaTreMaTuka», CoepKaHusl OCHOBHBIX TEM U JIUTEPATYPHI
10 JaHHOUW AUCIUILIJINHE.

B cBs3u ¢ TeM, 4TO Ha JIEKUMUM U CEMHHAPCKUX 3aHATHSIX OOydaroluMCs
3a04HOM (QopMbl OOydeHHs] MO IUCUUIUIMHE «MaremaThka» Y4eOHBIM IJIaHOM
OINPEJENICHO HEIOCTATOYHO BPEMEHH, MOATOMY OOydarIHuMcs 0co00€ BHHMAaHHE
clelyeT OOpaTUTh Ha CaMOCTOSATEIbHOE H3yYEHHE PEKOMEHJOBAaHHON Yy4yeOHOM
JIUTEpaTypsl. B mporecce nydeHus aureparypbl HEOOXOAUMO COCTABIIATh KOHCIIEKT.
KOHCIIEKT JOJKEH CcoaepX aTh KPAaTKOE COJAEpPKAaHUE HCTOYHHMKA, XOJ MBICIEH
aBTOpa, BayKHeHInEe (hOPMYJIbI, TEOPEMBI, TPUMEPHI PEIICHUHN.

[Tomoms  oOywarommcss B W3YYEHHM JUCHMIUIUHBI  «MaremaTtukay
MpernojlaBaresib OKa3bIBAIOT HE TOJBKO IMYTEM UTEHUS JEKIMA W TNPOBEACHUS
CEMUHAPCKUX 3aHSATHM, HO H B Yachl, OTBEACHHBIC MpENOAABATENSIM Jis
KOHCYJIbTAllU M.

Opranuzanusi CaMOCTOSTENbHOU pabOThl 00yUYaIOIIMUXCS T0KHA CTPOUTHCS 110
CUCTEME MOATAITHOTO OCBOCHHUSI MaTepuaia. MeTos Mo3TarHoro U3y4yeHus BKIFYaeT
B ce0s  TMpeABapuUTENbHYIO  MOJATOTOBKY,  HEMOCPEICTBEHHOE  HM3y4YeHHE
TEOPETUUECKOTO COACPKaHUS UCTOYHHKA, 0000IIEHNE TTOTYICHHBIX 3HAHUN.

[IpeaBapuTenbHasi MOArOTOBKA BKJIIOYAET B CeOsl YACHEHHME LIeNU U3YYEHUS
MaTepuaia, OLEHKY IIHMPOThl MH(GOPMAIIMOHHOM 0a3bl aHAIM3UPYEMOI'O BOIpOCaA,
BBISICHEHHE €r0 HayYHOU U MPAKTUYECKON aKTyallbHOCTHU. M3yueHre TeopeTH4ecKoro
COJIEp KaHMsl 3aKJII0UYaeTCsl B BBIJICICHUM M YSCHEHUM KIIIOUEBBIX TOHSITHH U
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IIOJIO’KEHUM, BBIIBICHHMH HUX B3aWMMOCBSI3M M cucTteMatm3amuu. (O0001eHne
MOJyYEHHBIX 3HAHUN MMOApa3yMeBaeT IIHPOKOE OCMBICICHHE TEOPETUUECKUX
MOJIOKEHUH Yepe3 ONpeesieHne HMX MecTa B OOIel CTpPyKType H3ydaeMoid
JTUCIMIUTMHBI U UX 3HAYUMOCTH JUIS TPAKTHIECKON JACSITETbHOCTH.

N3yuenne nucnurinHbl «MaTemMaTiKa» Hy)KHO HAQUWHATh CO 3HAKOMCTBA C €r0
mporpaMmon. 3areM HEOOXOAMMO YETKO OCMBICIUTH CTPYKTYPY KaKIOH TEMBI,
Joruky e€ mocTpoeHus. Jlamee Mo CHOUCKY JUTEpaTypbl TpebyeTcs momaoOpaTh
OTHOCAIIMECS K KOHKPETHOM TeMe Y4YeOHBbIE MaTepualibl, IOMOJHUTEIHHBIC
HMCTOYHUKH (KHUTH, OpOIIIOPHI, )KYpHAJIBI U JIP.).

MeTonuveckne pekoOMEeHIAINU 10 paboTe ¢ IUTEPaTYPOH.

[Ipu camocTOATENEHOM M3Y4€HUH OCHOBHOM PEKOMEHIOBAHHOW JTUTEPATYPHI

oOyyJarommumcsi HEOOXOAMMO OOPATUTH ITABHOE BHUMAHHE HA Y3JIOBBIC MOJIOKEHHUS,
u3JaraeMble B U3y4aeMOM TEKCTE.

Heo0xomumo BHUMATEIHHO O3HAKOMHThHCS C coJiep)KaHueM
COOTBETCTBYIOIIErO OJI0Ka MHPOPMAIUH, CTPYKTYPUPOBATh €TO U BBIICTUTH B HEM
HEeHTpajdbHOEe 3BeHO. OOBMHO 3TO ObIBaET KIIOYEBOE OINpPEACICHUE WU
COBOKYITHOCTb CYIITHOCTHBIX XapaKTEPUCTUK paccMaTpuBaeMoro oobekTa. i toro,
4TOOBl YyOEIUTHCS, HACKOJIBKO TJIyOOKO YCBOEGHO COJEP)KAHHE TEMbI, B KOHIIE
COOTBETCTBYIOIIIMX IJ1aB U MaparpadoB yueOHBIX TOCOOMIT OOBIYHO aeTCs EPeUeHb
KOHTPOJIBHBIX BOTIPOCOB, Ha KOTOpbIe 00ydJaromuecs A0HKEH YMETh 1aTh YETKHE U
KOHKPETHBIE OTBETHI.

PaGora ¢ JOMOJHUTENBHOM  JUTEpATypOd  MpearoiaraeT  yMEHHUE
OOy4YaroIIMXCs BBIJCIATH B HEM HEOOXOIUMBIN aCTIEKT U3y4aeMOu TeMbI (TO, YTO B
JTAHHOM TPYJi€ OTHOCHUTCSI HEIIOCPEACTBEHHO K U3y4aeMol TeMe). DTO BaXKHO B CBSI3U
C T€M, YTO K JOIOJIHUTEIBHON JTUTEPaType MOKET ObITh OTHECEH LIIUPOKUN CHEKTP
TEKCTOB (yueOHBIX, HAyYHBIX, XYJIO0’KECTBEHHBIX, MYyOJULIUCTUUYECKHX MU T.1I.), B
KOTOPBIX UCCIIETYEMBIN BOMPOC pacCMaTpPUBAETCS IMOO YACTHUHO, TMOO C KaKOW-TO
OJIHOM TOYKHU 3PEHUsI, IOPOU HETPALULIMOHHOM.

B cBoeif COBOKYITHOCTH M3yUeHUE TAKUX IMOJXO0JI0B CYIIECTBEHHO OOoTamaeT
HAy4YHBIH Kpyrozop oOyuaromuxcs. B JaHHOM KOHTEKCTE CIeAyeT y4ecThb, 4YTO
JOTIOJTHUTENBHYIO JINTEPATyPy 1EIeCO00pa3Ho MpopadaThIBaTh, BO-MIEPBBIX, HA 0a3e
y’K€ OCBOCHHOW OCHOBHOW JUTEpaTyphbl, M, BO-BTOPHIX, H3y4yaThb KOMIUIEKCHO,
BCECTOPOHHE, HE a0COIIOTU3UPYSI Ubl0-THOO0 CYOBEKTUBHYIO TOUKY 3PEHUS.

OO0s3aTenbHbIl  3JIEMEHT CaMOCTOSATENIbHOM paloThl  oOydaroumxcs ¢
JUTEpaTypoil — BeAcHHE HEeOoOXOMuMBIX 3amucedl. OCHOBHBIMH OOIICTIPUHITHIMU
dbopmamu 3anuceil SBIAIOTCS KOHCHEKT, BBIKUCKH, TE3UCHI, aHHOTAIUHU, PE3IOME,
IUTaH.



25

KoHcnekT — 370 KpaTkoe MUChMEHHOE M3JI0KEHUE COJEp)KaHUs MCTOYHHKA,
CTaThH, JOKJIA/Ia, JICKIINH, BKIIOYAIOIIee B C)KaToil (popmMe OCHOBHBIC TTOJIOKECHUS U
X 000CHOBaHHUE.

BrImucky — 3To KpaTkue 3anucy B popMe IUTAT (JTOCTOBHOE BOCTIPOU3BEICHUE
OTPBHIBKOB HCTOYHHMKA, MPOU3BENCHHUS, CTaThbH, COJEP)KAINX CYIIECTBEHHBIC
MOJIO’KEHUS, MBICITU aBTOpa), JMOO JTaKOHUYHOE, OJIM3KOe K TEKCTY H3JI0KEHHUE
OCHOBHOTO COJACPKAHHUS.

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

AHHOTaNUU, pe3toMe — 3TO COOTBETCTBEHHO IPeIeIbHO KpaTKoe 00001aromnee
U3JI0’)KEHUE COJEpPKAaHUSl TEKCTa, KPUTUYECKAasl OIEHKAa IMPOYUTAHHOI'O JAOKYMEHTa
WIH TIPOU3BEICHUS.

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

CamocrosiTenbHasi paboTa oOyyaromuxcst OyaeT 3pPeKTUBHON U MOJE3HON B
TOM clly4yae, €ciid OHa OyJeT MOCTpPOeHa MCXOJs W3 MOHUMaHUS O0ydarolUMUCS
HEOOXOAMMOCTH O0O€ECIeUeHUsT MAKCUMAaJIbHO IIMPOKOTO OXBaTa pas3IMYHBIX
WUCTOYHUKOB, JINTEPATYpPbl, YTO BIOJHE AOCTHKHMO TMPH HAYYHOW OpraHU3aIlluu
y4eOHOro Tpy/a.

Pexomenpanyu no paboTe ¢ TECTOBON CUCTEMOIA.

KoHTposib 1 0CBOEHME Kypca AAaHHOW AUCLUIUIMHBI OCYIIECTBIISIETCS IIyTEM
clayu o0y4aroIMMUCS MUCbMEHHBIX TECTOB. B TecTtax mpeaycMOTpeHO YeThipe, a
WHOT/IA ¥ IISTh TUIIOB BOIPOCOB.

1. Bb106op €IMHCTBEHHO NPaBUIILHOTO 0TBeTa. OTBET Ha BOIIPOC JAHHOT'O THIIA
JOJIKEH OBITh TOJIBKO OJUH.

2. BpiOOp HECKOJIBKUX MPABWIBHBIX OTBETOB. 3a/laya COCTOUT B TOM, YTOOBI
BBIOPATH U3 MPEJIOKEHHOTO CIIUCKA BAPUAHTOB OTBETOB HECKOJIBKO BEPHBIX.

3. YcTaHOBKa MOCIEI0BAaTEIbHOCTH MPABMIIBHBIX OTBETOB. 3aJa4a COCTOUT B
TOM, 4TOOBI MPOHYMEPOBATH MPEAJIOKEHHbIE BapUaHThl OTBETOB B IMPaBUJIBHOM
HOPSIZIKE.

4. YcraHOBKa COOTBETCTBHUSI OTBETOB. 3ajlaua COCTOUT B TOM, UTOOBI MAJist
KQ)KJIOTO BapuaHTa OTBETOB BbIOpATh W3 MPEIJIOKEHHOIO CIHCKAa COOTBETCTBHIA
BapUaHTaM OTBETOB OJIMH WJIM HECKOJIBKO BEPHbIX.

PekoMeHanuy 1no noAroToBKeE K 3a4€Ty U OK3aMEHY

3auet 1160 K3aMeH BIAeTCA (POPMON UTOTOBOTO KOHTPOJISA 00YHArOIIUXCS IO
muciuminHe «Marematukay. Martepuan caa€rest Mo BOIpocaMm, NPUBEIECHHBIM B
Hacrosiel padboueil nporpamme. 3aueT MPOBOIUTCS IIyTEM OTBETA 00yJaIOLINXCS Ha
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BOIIPOCHI, c(hOpMyIMpPOBAHHBIE MPENOIaBaTeieM. JK3aMEH )K€ MPOBOJIUTCSA MyTEM
OTBETa Ha 9K3aMEHAIIMOHHBII OUJIET.

[IpenoaBarenb BO BCTYNUTEIBHOM CJIOBE PAcCKa3bIBaeT 00 OCOOEHHOCTSIX U
MOPSIJIKE MPOBEJEHUS 3a4eTa, JIM0O0 IK3aMEeHa U O KPUTEPUSIX OLICHKU 3HAHUM.

Kaxprii oOydaromuiics, BOMAS B ayIUTOPHIO, TIOJIy9aeT BOMPOC, b0 Oeper
DK3aMEHAIMOHHBIM OWieT, a 3aTeM HayWHaeT IOATOTOBKY K OTBETy. Bpewms
noAroToBku — 15 muHyT Ha Bompoc. [locnme oTBera mo Bompocy, o0ydaronemMycs
MOTYT OBITh 3aJaHbl JOIMOJHHUTEIBHBIE BOMPOCKI B paMKax Bcell y4eOHOM
nporpammel. boiiee yriyOJeHHO MPOBEPSIIOTCS 3HAHUSL OOYYaIOIIUXCS, WUMEIOIIMX
HU3KUE OIEHKHU MO pe3yibTaTaM TEKYIIEro KOHTPOJIL, a TaKXe MPOIYyCTHUBIIUX
OO0JBIIIOE KOJTUYECTBO YUCOHBIX 3aHATHU.

4.2. I'noccapuii
Pa3neua |. OcHOBBI MaTeMATH4Y€CKOI0 aHAIU3A

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

2. MHuoswcecmeo — >T0 COBOKYIHOCTH (coOpaHue, HaOOp) HEKOTOPHIX OOBEKTOB,
00J1aaloIINX KAaKUM-TM00 OOIIUM JJIsl BCEX HUX CBOMCTBOM. OOBEKTHI, KOTOPHIE
00pa3yroT MHOKECTBO, Ha3bIBAIOTCS AJICMEHTAMH 3TOTO0 MHOXKECTBA.

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

4. MHo)xecTBa, »dJEMEHTAMH KOTOPBIX SIBIISIIOTCS  JCHCTBUTEIBHBIE YMCIIA,
HA3BIBAIOTCS YUCT0BLIMU MHOMCecmeamu (YMCIIOBbIE MHOXKECTBA: HATypaJibHBIE,
LeJIbIe, pallMOHAIbHBIC, UPPALlMOHAIIbHBIC, JEHCTBUTEIBHBIE).

5. Hnmepeaﬂom Ha3bIBAIOT HCKOTOpPOC IIOAMHOXKCCTBO MHOXCCTBaA
)IeﬁCTBHTCHBHBIX YUCCII.

Tunel MHTEPBANIOB: 3aMKHYTHIE, MOJYOTKPBIThIE (MTOJYy3aMKHYTBIE), OTKPBITHIE,
MOJIyOECKOHEYHbIE MHTEPBAJIbl U OECKOHEUYHBI HHTEPBAI.

6. Mooynem NeCTBUTEIBLHOIO YHCIA X (|x|) HA3bIBACTCSA CAMO YMCIIO X, €CIU x >0,
Y TIPOTUBOIIOJIOAKHOE YUCIO —X , eci x<0.
7. Ilocmoannasa genuuuna — 310 BEIMYUHA, COXPAHSIONIAsA OJHO U TO K€ 3HaYEHUE.

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

9. @ynkyusa — 3TO MPaABUIIO, IO KOTOPOMY KaKIOMY AJIEMEHTY X W3 MHOXKecTBa X
CTaBUTCS B COOTBETCTBUE AJIEMEHT ) U3 MHOKECTBa Y.
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OO6mmii Bux pynkuuu: y=F(X), rue x — He3aBUcHMas mepeMeHHast (WK apryMeHT),
y — 3aBHcUMas iepeMeHHasi, f — nmpasuio.

10.MHOXeCTBO BCEX 3HAYCHUM HE3aBUCUMOM TmepeMeHHOM (X), MIsI KOTOPBIX
GyHKIUST ~ ompejaeNieHa, HA3bIBacTCI  obnacmvlo  onpeodenenus  (WH
cymiecTBoBaHMs) 3Tod (GyHKIMU u obOo3Hadaetcss D(f). MuoxectBo Y -
MHOXxecTBO 3HaueHui pynkun E(f).

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

12.®yukims  y=f(X) Ha3pIBaeTCI uemHou, ecav A JIOOBIX X U3 00JacTH
onpenenenus f(-xX)=f(x).

13.®dynxnusa y=f(X) Ha3pIBacTCI Heuemuou, eciv I JIOOBIX X W3 00JacTH
omnpeneneuus  f(-x)=-f(x).

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

obwezo euoa.

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

16.Eciim 10 HEKOTOPOMY 3aKOHY KaXKJIOMy YHCIy N U3 HATypaJbHOrO psaa YHCel
1,2,3,...,N, ... IOCTaBJEHO B COOTBETCTBHE BIOJIHE ONPEACICHHOE YUCIIO a, , TO
TOBOPST, UTO 3aJ]aHa YUC108AA NOCEO08AMEIbHOCHLD

17.IIpedenom ghynkyuu Ha3pIBa€TCS YMCIO, K KOTOPOMY CTPEMUTCS (DYHKIIHS TpU
CTPEMJICHUH apryMeHTa K CBOEMY IMpPEACIbHOMY 3HA4YEHHIO: lm f(x)=A WIn

e
f(x) > A4 opu x = x,.
18.DyHKIMS HA3BIBACTCSA OECKOHEYHO Manoil, €ClIy NIpU x —> X, OHa cTpeMutcs k 0
(t.e. ee mpenen paseH 0).
19.®yHKIMS HA3BIBACTCS HECKOHEUHO DONbUIOL, €CITA TIPU X —> X, OHA CTPEMHUTCS K
OCeCKOHEUHOCTH (T.€. ee IpeIell paBeH OECKOHESYHOCTH ).
sin x

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

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

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

23.Haxoxxnenne mpou3BOAHON (HYHKIIMH Ha3bIBACTCS OUpdepeHyuposanuem 3Toiu
byHKIUH.

24.I'eomempuueckuit cmovlcii nPOU3600HOU: Tpou3BogHAS f'(x,)€CTh YTIOBOM
kKod(humueHT (TaHTeHC yIiia HAaKJIOHA) KacaTelbHOM, MMPOBEACHHON K TpaduKy
bynxiun y=f(X) B Touke x,: f'(x,) =k =1ga.

25.Qu3uuecKkuii (MeXaHu4ecKuil) cMvblCl NPOU3BO0HOIN . TIPOU3BOJHAS IyTHU IO
BpeMeHH S'(¢,) ECTh CKOPOCTh TOUKH B MOMEHT ¢, . W(t,) = S'(t,).

26.Ilpasuno Jlonumans:

[Ipenen oTHOLICHHS ABYX OCCKOHEYHO MAJIbIX HMIJIM OCCKOHEYHO OOJBIITUX
(GyHKIMH paBeH Mpeaeay OTHOMICHHS UX MTPOU3BO/IHBIX.
27.Touka x, Ha3pIBaeTcs moukou maxcumyma pyHkiuu f(X), ecmm B HEKOTOPOW

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

28.Touka x, Ha3pIBaeTCsi moukou munumyma pyuaxuuu f(X), ecim B HEKOTOPOIt

OKPECTHOCTY TOYKHU X, BBIIOJHAETCA HEPABEHCTBO f(x) > f(X,).

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

30.Toukn, B KOTOPBIX MPOU3BOHAS paBHA HYJIO UM HE CYIIECTBYET, Ha3bIBAIOTCS
Kpumuueckumu (WM CTAlMOHAPHBIMU).

31 /lugppepenyuanom @ynkyuu HazbIBacTCS MPOU3BEICHUE TMPOU3BOTHOM
GyHKIIUM Ha TIPUpAIIEHE HE3aBUCUMOM TIEpEeMEHHOM: dy = f(x)- Ax.

32. ludpdepennupyemas pyukuus F(X) HasbIBaeTCs nepeooopasnoii 1t GyHKIUH
f(X) Ha mpomexyTke X, eclii B KaXKIOM TOUKE X ITOTO MPOMEKYTKA BBITIOTHSICTCS
PaBEHCTBO: F'(x) = f(x).

33.CoBOKyHOCTh Bcex MepBooOpasHbiX i ¢yHknun f(X) Ha mpomexytke X
Ha3bIBACTCSl HeonpeodeieHnvim unmezpaiom ot ¢yukuun f(X) u o6o3HaYaeTcs

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

34.®opmyna HHTETPUPOBAHHUS 110 YACTAM: judv =uv— jvdu.
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35.0npeoenennviii unmezpan ot Gpyukuuu f(X) Ha wnTepBane [a,h] - 3TO Mpeden

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

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

+00 x

37.Hecob6cmeeHHbIM UHMEZPATIOM I f(x)dx Ha3piBaercs npenen lm j f(x)dx.

38.Jugppepenyuanvnoe ypasnenue — 370 ypaBHEHUE, CBA3BIBAIOIIEE HE3ABUCUMYIO
MEePEMEHHYIO X, UICKOMYIO (DYHKIIHIO ) U €€ IPOU3BOAHBIC PA3TUUHbBIX MTOPSIKOB.

39. luddepennnanbHoe ypaBHEHHE TIEPBOTO TOPANKA C  pa30ensiouumMucs

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

40.J/Iuneiinoe ougpghepenyuanvroe ypasneHue IepBoro MopsaKa — ypaBHEHHE B
Y+ f(x)y+g(x)=0.
41.3a0aua Kowiu — 3a1a4a HaX0XJACHHS YaCTHOTO pelieHus nuddepeniuana.

42.Yucnoeoit pad — 310 OSCKOHEUHAs IMOCIEI0BATECIILHOCTh YUCEN, COCTMHEHHBIX
3HAKOM CJIOKEHUS.

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

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

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

46.Ipusnax /Janamoepa: Tlycts mns psana D wu, € NOJNOKATEIbHBIMHM YIEHAMH

n=1

CYLIECTBYECT IpeAca lim LTS /. Torpa, ecnu <110 psa CXOOUTCA, €CIIHU |>l, TO

n—o0 u
n

psin pacxomutcs, ecian 1=1, To Bompoc 0 CXOAMMOCTH HY)KHO HCCIIEI0OBATh C
MMOMOILBIO IPYTUX NPU3HAKOB.

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

48.Cmenennoit pao — 3TO (b yHKIIMOHATBHBIN pan BUJIA
a,+a,(x—a)+a,(x—a)’ +..+a (x—a)" +.., TOE a,d,q...,d,- JCUCTBUTEIbHBIC

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

n

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

n

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

10.

11.
12.

TpeXMepHOM MPOCTPAHCTBE

JBe B3aumHO nepnenaukyisipasie ocu OX u OY, umeromue oOuiee Havaino O u
OJIMHAKOBYIO MAacCHITa0HYIO eIHHHUILY, OOpa3ylT HpPAMOYZOJbHYI0 CUCHEM)
KOOpOuHam Ha n10CKOCHmU.

Bexmopom AB na3biBaeTcsl HanpaBJIeHHBINM oTpe30ok AB ¢ HadasioM B Touke A u
KOHIIOM B TOuke B.

I[Ba BCKTOpA HA3BIBAIOTCA KO/UUITUHEAPHbIMU, CCIIN OHU JIC)KAT Ha OJIHOM HpHMOP’I 501051
Ha napajICIbHbIX IPAMBIX.

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

Koopounamul eekmopa AB=(x,—x;y,—,).

Ycnosue konnuneapnocmu 06yx eexkmopoe:

JIBa BEKTOpa KOJUIMHEAPHBI, €CIIU UX COOTBETCTBYIOIINE KOOPANHATHI

MIPONOPLIMOHAJILHEIL.

CKaJl}lprlM np0u38e0euuejw JABYX HCHYJICBBIX BECKTOPOB HA3BIBACTCs YU CJIO, paBHOC
IMPOU3BCACHUIO IJIMH 3TUX BECKTOPOB HAa KOCHUHYC yIJIa MCKIY HUMHU.

H:\/x2+y2.

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

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

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

Jluaum, onpenpensieMple B JEKapTOBOM CHUCTEME KOOPAWMHAT YPABHEHHUEM
Ax+By+C =0, Ha3bIBaIOTCS JIUHUAMU nepeozo nopsaoka. (Jlunuel mepBoro

NopsJIKa SIBJSIETCS TpsiMast.)

YpaBHEHHE IPSIMOI C YIIIOBBIM KO3 uiieHToM K nmeer Bu y = kx+b .

Yenoeou koygppunyuenm K npsiMoit paBeH TaHTEHCY yriia HaKJIOHA 3TOM MPSIMOM K
ocu Ox.
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13.1lycTb nanbl ABe OpsiMbIe [, : y =kx+b,L, : y =k,x+b, .
Ycnoeue napannenvnocmu npameix: k, =k,.
Ycnosue nepnenouxkynapnocmu npamoix: kk, =-1.

14. Anzeopauueckum ypaeHeHuem 6mopoil cmeneHu HA3BIBACTCA ypaBHEHUE BHJIA
Ax,+Bxy+Cy* +Dx+Ey+F =0, rne A, B, C, D, E, F — nelicTBuTenbHBIE YKCIA U IO

KpaitHeit mepe ojiHo u3 uucen A, B, C He paBHo 0.

15.JIuHuun, KOTOpHIE B CUCTEME JCKAPTOBBIX KOOPAMHAT OMPEACISIOTCS YpaBHEHUSIMU
BTOPOUl CTENEHU, HA3BIBAIOTCS JUHUAMU 6mOpo2o nopaoka. (IIpumepoM nuHuUN
BTOPOTO MOPSIIKA SBJSIOTCA OKPYKHOCTB, SJUTHIIC, Tapaboia, rumnepooa.)

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

(x—x)’ +(y=y) =R*.

2 2

X
17.Kanonuueckoe ypasnenue 3nnunca: — + ;))_2 =1, re a— 60JIbIIast IOIyO0Ch JILIMIICA,

a

b — Mazast mosryocs.
2 2
LoX Yy .

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

b

N

TI0JIyOCh THUIIEPOOJIBI, b — MHMMAasI TTOJTyOCh.
19. Kanonuueckoe ypasnenue napabonvt:. y° =2 px , e p - mapameTp napadoJibL.

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

21.Pa3nnuaioT NOBEPXHOCTH MEPBOT0 U BTOPOT0 MOPSIIKA.
[IpumepoM TIOBEPXHOCTH TIEPBOTO TMOPSIAKA SIBISETCS TNIOCKOCTh, MMEIOIIAs
obmiee ypaBHeHue Buga Ax+By+Cz+D=0.
[IpumepoM NOBEPXHOCTE BTOPOro MOpsIKA SBISIFOTCS DJUIMIICOUI, cdepa,
OJIHOTIOJIOCTHBIM M JBYIOJIOCTHBIA TUIIEPOOTIOU], rUnepOoIMYecKuii napadboaou/,
KOHYC BTOPOTO TIOPSIKA.

Pasznea |11, JIuneiinas anredopa
1. Mampuuyeint pazmepa m Xx n  Ha3bpIBacTCS MNPSAMOYroJibHasg TaOIUIA YHUCE,

coJiepskaniasi M cTpok u N ctonb1oB. Yncna, COCTaBISIONINE MAaTPUILy, HA3bIBAIOTCS
AJIIEMEHTAMH MaTPULIbI.
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TJIE g, - 3IEMEHTBI MATPHLKI (I — HOMEP CTPOKH, | — HOMEpP CTONOLA).

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

Marpuia, cocrosias W3 OJHOM CTPOKH, Ha3bIBACTCS Mampuyeil (8eKmopom)-
CMPOKOIL, a U3 OTHOTO CTOJONA — Mampuyeil (6eKmopom)-cmoaoyom.

Martpuiia Ha3bpIBaCTCS KGAOPAMHOI N-20 HOPAOKA, CCITH YUCIIO CTPOK PABHO YHCITY
CTOJIOLOB, T.€. M = .
Hanpumep, kBagpaTHasi MaTpuila TPETHETO MOPSIKA:

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

cronba (I = j), Ha3bIBAIOTCS OUAZOHAIbHBIMU W OOPA3YIOT 21A6HYI0 OUA2OHAb
matpuipl. (Hampumep, y KBagpaTHOW MAaTpulbl TPETHETO MOPSAJKAa TIJIABHYIO
JIMaroHaIb 00pa3yIoT 3JIEMEHTHl a,,, a,,, di3.)

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

2 00
E=|0 3 0
0 0 4

Ecnmu y auaronanbHOM MaTPUILEI N-TO MOPSIIKA BCE TUATOHAIBHBIC DJIEMEHTHI PaBHBI
1, To MaTpuIIa HA3bIBAECTCS COUHUYHOU Mampuyell n-20 nopadxka v obo3Havaercs E.
Hampumep, equandHast Matpuia 3-ro mopsiaKa uMeeT BU/I:

1 00
E=01 0
0 0 1

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

Onpedenumenem mampuysvl 6mMopo20 NOPAOKA HA3BIBACTCS YHUCIO, KOTOPOE
BBIYHCIIACTCS 110 hopMyJIe:
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and;,|
=414y, —apHa,,

A, :|A|:

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

Q3,053,033

11.Munopom M ;OJIEMEHTa  d; KBAJIpaTHOM Marpuipbl A N-ro MOpsJKa Ha3bIBACTCS

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

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

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

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

— i+]
14.Teopema Jlannaca: OnpenenuTens KBaJApaTHOM MaTpPUIl pPaBeH CyMMe

MPOU3BENIEHUI DIIEMEHTOB JIt00OW CTpokHu (cTondiia) Ha WX anredpandeckKue
JOTIOJTHEHUSI.

15.KBagpaTtHas maTtpuua, y KOTOpPOM BCE €€ 3JIEMEHThI, PACHOJIOKEHHbIE HWXKE (WIH
BBIIIIE) TJIAaBHOW JMArOHAaJH, PaBHbI HYJIIO, HA3bIBACTCS MPEY20ibHO.

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

-1 o o
17.Mampuuya A~ HaszbIBacTCS 0Opammuoil N0 OTHONIEHUIO K KBAJPATHOH MaTpule A,
€CIM MpPU YMHOKEHHHM 3TOM MaTpullbl Ha JaHHYK Kak CIpaBa, TaK U CJEBa
MOJIy4aeTCsl €INHUYHAS MaTpUILIA.

18.Heooxo0umoe u oocmamoumnoe yciogue cCyuiecmeo8anus 00pamHuoi Mmampuybl.
oOpaTHasi MaTpuIla CyIIeCTBYeT (M OHAa €IMHCTBEHHA) TOT/Ia M TOJIBKO TOTJa, KOT/1a
OTIPEICIIUTEIb UCXOTHOW MATPHIILI OTJIUYECH OT HYJIS.

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

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

mn”"n

rne @;,b; (i=1,2, ...,m, j=1, 2, ..., N) — IPOM3BONIBLHEIC YNCIA,

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

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

21.CuctemMa ypaBHEHUIl Ha3bIBa€TCS COBMECHHOU, €CIU OHA MUMEET XOTS Obl OJHO
pellleHue, U Heco8MecHHoll, eClii OHa UMeeT 00Jiee OJTHOTO PEIIECHUSI.

22.Croco0BbI pelIeHHs] CUCTEM JTUHEWHBIX YPaBHCHUM:
a) Memoo odopamnon mampuyul.
CucreMa TMHEHHBIX YPAaBHEHUN MOKET OBITh 3amicaHa B MaTpudHou popme: AX=B,
rae A — marpunia Ko3h(PUIMEHTOB NMpU MEPEMEHHBIX, WM MaTPHIA CUCTEMbI, X —
MaTpula-cToilel] MepeMeHHbIX, B — MaTpHIa-cToa0en CBOOOJHBIX UYJICHOB.
Pemmennem cucreMsl OyeT Marpuna-croiaoen X=4"1B.
0) Teopema Kpamepa:.
[Tycte A- onpemenuTens MaTpuilbl CUCTEMbI A, a A, - ONPENENUTENL MATPHLIL,
OJy4aeMOM M3 MATPHIBI A 3aMEHOM |-ro CTOJI01a CTOJ0IOM CBOOOJHBIX YICHOB.
Torma, ecnu A He paBHO 0, TO cuUcTeMa HUMEET E€IMHCTBEHHOE pEUICHUE,
ompeaensemMoe mo Gpopmynam:

A
=—(=1,2,...,n).
5= )

[Ipumevanne: MeTo 0OpaTHON MaTpuIbl U GhopMyiasl Kpamepa mpuMeHSIOTCS TSI
CHUCTEM JIMHEHHBIX yYpaBHEHMI, B KOTOPBHIX KOJMYECTBO YPABHEHUN PABHO UYUCITY
MIEPEMCHHBIX.

B) Memoo I'aycca:

C moMOMIBbIO0 AIEMEHTAPHBIX MPe0oOpa30BaHNN CHCTEMa YPaBHCHHHA MPHUBOINTCS K
PaBHOCWJIBHOM CHCTEME CTYINEHYaTOro BHAA, M3 KOTOPOW IMOCJIEAOBATEIbHO,
HayuMHasg C TOCHeAHUX (MO0 HOMEpPY) MEePEMEHHBIX, HAXOATCS BCE OCTaJbHBIC
nepeMeHHbIC.
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5. OHEHOYHBIE CPEACTBA JJIA TEKYIIEI'O KOHTPOJIA
YCHEBAEMOCTH, IPOMEXYTOYHOMN ATTECTAILIMH I1O
NTOI'AM OCBOEHMS INCHUIIIMHBI (MO4Y JIS1)

OreHKa KadyecTBa OCBOCHHS OOYYaIOIIMMHUCS 0Opa3oBaTEIbHBIX MpOrpamMm
BKJIIOYAET B ceOsI MOPSAIOK, MEPUOIUYHOCTD, CUCTEMY OIIEHOK U ()OPMBI ITPOBEACHUS
TEKYIIET0 KOHTPOJIS YCIIEBAEMOCTH U MPOMEKYTOYHOM aTTeCTallui 00y4YatoIIuXcsl.

HopmartuBHo-meToanueckoe oOecrieueHue TEKYILETO KOHTPOJIS
YCIIEBAEMOCTH U TPOMEXKYTOYHON aTTeCTallud OOY4YarONIUXCs OCYIIECTBISETCS B
cootBercTBUM ¢ noJioxkeHrneM @PI'bOY BO PITAUC «O6 ocyiiecTBI€HUN TEKYIIETO
KOHTPOJISI yCIIEBAEMOCTH U MPOMEKYTOYHON aTTECTAIMU 00YJarOITUXCSI.

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

Kpurepuu ouenku od0yyaromuxcst

Texymasi arrecranms (TEKyIMid KOHTPOJIb) YPOBHS YCBOCHUS COJICPIKAHUS
JUCHIUIUIMHBI BO3MOXKHO IIPOBOJHMTH B XOJE€ BCEX BHUIAOB YYECOHBIX 3aHSATHN
METO/JIaMH YCTHOTO M TMHUCBMEHHOTrO orpoca (padoT), B Mpoilecce BHICTYIICHUMN
oOydJarommuxcss Ha TPAKTHUYCCKUX 3aHATHAX, 3allUuThl pedepaTroB, a TaKKe
MOCPEACTBOM TECTUPOBAHMUS.

KadecTBO NHMCBMEHHBIX pPaOOT OIEHUMBAETCS UCXOAsl M3 TOro, YTO
oOyyaroruecs:

- BbOpaiM W  UCNOJNB30BAIM  (PopMy W  CTWIb  U3JIOKEHHUS,
COOTBETCTBYIOIIHE IEJISIM U COAECPKAHUIO TUCIIUIUINHBI,

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

- TPEACTAaBWIM CTPYKTYPUPOBAHHBIM M TPAMOTHO HAIMMUCAHHBIM TEKCT,
MMEKIINUN CBA3HOE COJIEPKAHUE.

TectoBble MaTepuabl OICHUBAIOTCS IO MPOLEHTHOMY COOTHOIICHUIO
MpaBUILHBIX BapraHTOB. KoInuecTBO MpaBUILHBIX OTBETOB B mpesaenax oT 90 o
100 % - «oTnmmuHOY; B TIpeaenax oT 75 1o 89 % - «xopoiioy; B mpeaenax ot 50 qo
74 % - «ynoBieTBOpUTEIbHO»; MeHee 50 % - «HEeYIOBICTBOPUTEIHHO.

Cnaua 3a4yera mpouCXOIUT B YCTHOH (opme mo Ouneram. B xoxme 3auera
CTYACHT JIOJDKEH MPOJAEMOHCTPUPOBATh 3HAHUS M YMEHHUS T10 MPEIMETY YI4EOHOTO
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Kypca. KadecTBO OTBETOB CTyIEHTOB W BBINIOJHEHUE 3aJaHUN OLEHUBACTCS:
«3aYTEHOY, «3aYTEHO C OIICHKO» W/WIIN «HE 3a4TEHOY», «HE 3aUTCHO C OILICHKO.

«32aYTEHO», «32YTEHO C OLEHKOW»:

- MIOJIHBIC, OCO3HAHHbIC 3HAHMS B paMKaxX Kypca JEKIHA U JOMOJTHUTEIHHON
JUTEPATyphl, JOTUYHOE U IPAMOTHOE U3JI0KEHUE MaTepHala.

«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»,
«YIOBJIETBOPUTEIILHO» U «HEYIOBIECTBOPUTEIILHOM.

OneHka «OTJIMYHO» BbICTABISETCA 00yUaroeMycsl, eClIu:

- TaHBl MCYEPIIBIBAIONINE W 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 (DAaKThI, COOBITHS, SBJICHUS, IPOLECCHl B HMX B3aUMOCBS3U U
JTUAIEKTUYECKOM Pa3BUTHHU.

OneHka «X0poIIo» BbICTABISETCS 00yUYaIOIeMyCsl, €CIIH:

- JaHbl TOJHBIE, JAOCTATOYHO OOOCHOBAaHHBIE OTBETHI HAa ITOCTABIICHHBIC
BOTIPOCHI, IPABUIILHO PEIICHBI MPAKTUIECKUE 3a/TaHNUS;

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

- OTBETHl B OCHOBHOM OBLIIM KPAaTKUMH, HO HE BCET/1a YETKUMU.

OneHka «y/10BJIeTBOPUTEJBHO» BBICTABISETCS 00yUaroOUIeMycsl, €CIIH:

- JIaHbl B OCHOBHOM TPaBUIIbHBIC OTBETHI HA BCE TIOCTABICHHBIE BOMPOCHI, HO
0e3 JOMKHOW TiIyOMHbI M OOOCHOBaHMS, MPU PEUICHUH NPAKTUYECKUX 3a]ad
CTYACHT WCIIONB30BAl TPEKHUW OMBIT W HE MPHUMEHSJI HOBBIE METOJUKH
BBIMIOJIHEHHSI PAcUY€TOB, OJHAKO HA YTOYHSIONIME BOMPOCHI JaHbl B LEJIOM
IPAaBUJIbHBIE OTBETHI;

- TP OTBETaX HE BBIJIEISUIOCH IJ1aBHOE;

- OTBETHbl OBUIM MHOTOCJIOBHBIMH, HEUETKUMHU U 0€3 JOJKHOM JIOTMYECKOM
H0CJIeI0BATEIbHOCTH;

- Ha OTHENbHBIC JOMOJHUTEIBLHBIC BOMPOCH HE JaHbl TOJOKHUTEIbHBIC
OTBETHI.

OuneHka «Hey10BJEeTBOPHUTEIbHO» BBICTABISETCS 00ydYarOIEMyCsl, €CIIH He
BBITIOJIHEHBI TPEOOBAHUS, COOTBETCTBYIOIINE OLICHKE «y/IOBIETBOPUTEIBHO.
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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 mnoamHoxecTBO? [IpuBeautre npuMepsl MHOXKECTB MU
IIOJIMHOYKECTB.
4, Yro  HazpiBaeTcs  HUHTEpBaIOM  (mpoMexyTtkom)?  Hamummmure

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

6. [lepeuncnure cnocoOwl 3amanus ¢yHkuuu. Kakoit cnoco6 Hamnbosee
HarJISTHBINA?

7. Kakass ¢yHkius Ha3zbiBaeTcs 4eTHOW M HedueTHOWM ¢yHkimu. Kakas
(yHKUHS Ha3bIBAETCS IEPUOUYECKOM, OTPAHUYEHHON, MOHOTOHHOW?

8. SBHBIC U HesiBHBIC QyHKITUU. [IprBeauTe mpuMepsl.

9. Yro Ha3bIBaeTCs IIOCICAOBATEIHLHOCTHIO? Kakme BHIBI 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 IMOCIEI0BATEIbHOCTH U
OECKOHEUHO OOJIBIIION MOCIEA0BATEIBHOCTH. Y KAKUTE CBSA3h MEKy HUMHU.

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

14. Yro Takoe MpaBOCTOPOHHUIN U JIEBOCTOPOHHHM Mpeeibl (QYHKIHH?

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

16.  [aiite ompeneneHue HENPEPHIBHOCTH (YHKIMKM B TOYKE M 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  guddepeHUUpoBaHUS  CTEIECHHOM,
Jorapu(pMUUECcKO, MOKa3aTeIbHON, TPUTOHOMETPUYECKUX (DYHKIIUH.

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

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

25. JlaiiTe ompejeneHre MakcuMyma (MUHUMYyMa) QYHKITUH.

26.  CdopmynupyiiTe HEOOXOIMMOE YCIOBUE CYIIECTBOBAHUS IKCTPEMYMA.

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 dpopMyny NpuOIMKEHHOTO BEIYMCICHHS 3HAUYCHUS (PYHKITHH
¢ momotbio quddepenimana.

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

32. B wueM 3akirovaercs TEOMETPHUYECKHA CMBICT (YHKIMH JIBYX
MIEPEMEHHBIX ?

33. Jlaiite ompeneneHue YacTHOW MPOU3BOJHOM MEPBOro MOPSAKA IS
GyHKIIMM JBYX MepeMeHHbIX. Hamummre BbIpaXkeHUS IS BCEX YaCTHBIX
IPOU3BOJHBIX BTOPOTO MOPAIKA /ISl PYHKINUU ABYX EPEMEHHBIX.

34. Urto Takoe skcTpemyM (pyHKIMM ABYX nepemMeHHbIX? ChopMmyaupyiTe
HEOOXOJMMbIE YCIIOBHS CYIIECTBOBAHUS SKCTpeMyMa (DYHKIIUMH IBYX NT€PEMEHHBIX.

35. Kakue TOUKHM Ha3bIBAIOTCS KPUTHUECKUMHU? YKaXKHUTE YCIOBUS HX
HAXOXICHUS.

36. CdopmynupyiiTe TOCTaTOYHBIE YCIOBHUSA AKCTpeMyMma (PYHKIHMH JBYX
NEPEMEHHBIX.
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Cnmcok BOnpocoB K 3a4ery (2 cemectp)

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

1. [loHATHE NOPSIMOYTOJBHOM CUCTEMBI KOOPAWHAT HA IUIOCKOCTH U B
MIPOCTPAHCTBE.

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

3. Jenenue oTpe3ka B JAaHHOM OTHOIIICHUHU.

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

S. [Tonsitue BekTopa. JlnnHa Bexktopa. KojummHeapHbie BEKTOpa.

6. JInHelHbIe onepalu HaJl BEKTOPAMU U UX CBOMCTBA.

7. CkansipHoe IPOU3BE/ICHHUE IBYX BEKTOPOB U €r0 CBOMCTBA.

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

9. [loHATHE KOJUIMHEAPHBIX BEKTOPOB. YCJIOBHE KOJUIMHEAPHOCTH JIBYX
BEKTOPOB.

10. TIlIpoexumsi BeKTOpa Ha OCh U €€ CBOWCTBA. [Ipoekimu BekTopa Ha OCH
KOOp/IMHAT.

11. TlonsiTve KOMIUIAaHAPHBIX BEKTOPOB. BekTopHOe mpou3BeICHUE.
OCHOBHBIE CBOWCTBA BEKTOPHOT'O IIPOU3BEICHUSI.

12. TloHsiTue CMENIaHHOTO MPOU3BEICHHS 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. VYcrnoBue napamienbHOCTH U NEPICHAUKYISIPHOCTH MPSMBbIX.

20. PaccrosHue OT TOYKH 10 MPSIMOM.

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

22. T'unepOouna (ompeneneHue, ypaBHEHHUE, TOCTPOCHUE).

23. Ilapabomna (ompesenenue, ypaBHEHUE, TOCTPOCHHE).

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

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

Cnucok BoNpocoB K 3k3amMeny (3 cemecTp)

Paznean |11, JIuneiinas aareopa.

1. [lonatre maTpunel. Buasl maTpui.

2. Omnepannn Hax matpuriamu. CBOMCTBA ONIEPALIHA.

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

4. [TonsiTne MuHOpa Mjj 1 anreOpandecKkoro AONOJHEHUS Ajj DIIEMEHTA aij
MaTpUILbI N-T0 HOPSIKA.

S. Teopema Jlannaca.

6. CBoiicTBa ONIpEeAECIUTEICH.

7. [lonsitue oOpaTHOW MaTpulbl. AJNTOPUTM BBIYUCIEHUS OOpaTHOM
MaTpPHIIBI.

8. PaHr maTpuiibl. AITOPUTM BBIYMCIEHUS pAHTa MATPUILIBL.

9. CooTHoOLIEHUE AJI1 PAaHTOB MATPHULIBI.

10. JluneitHas koOMOWHAIMS CTPOK MaTpuilbl. JIMHEWHO 3aBUCUMBIE H
JIMHEWHO HE3aBHCUMBIE CTPOKU MaTpulbl. Teopema 0 paHre MaTpHUIbI.

11. Cucrema M JIMHEWMHOTO ypaBHEHHS ¢ N miepeMeHHbIMH. [loHsTHE
pelIeHUs CHUCTEMbl JIMHEWHBIX ypaBHEHUM, COBMECTHBIX, HECOBMECTHBIX,
OTpPEJIETICHHBIX U HEONIPEACIICHHBIX CUCTEM YPaBHEHUH.

12. CucremMa N JMHEWHBIX YpaBHEHUM ¢ N TepeMeHHbIMU. Metoa oOpaTtHOM
MaTpuIIbl.

13. Cucrema N JIUHEWHBIX ypaBHEHUH C N mepeMeHHBIMU. Dopmyna
Kpamepa.

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

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

16.  PasmepHOCTh M 6a3UC TUHEHHOTO MPOCTPAHCTRA.

17. TlonsiTue KOMIUIEKCHOTO uucia. JleiicTBUTeNnbHass W MHUMas YacThb
KOMILIEKCHOTO 4rcia. M300pa3ute KOMIUIEKCHOE YHCIIO B KOMIUIEKCHOM TIOCKOCTH.
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18. Cdopmynupyitite apudmeTnueckre Omnepanu HaJ KOMIUICKCHBIMH
qucIaMU B alireOpandeckoi opme.

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

20. Tloka3zartenbHas (popma KOMILJIEKCHOTO YHUCIIA.

4.2. KoMIL1eKT TeCcTOBBIX mMaTepuajioB (B TECTE NpeanoJaaracTcsa OAuH OTBeT)

1. ®opmyna npuOJIHKEHHOTO BBIYMCJICHHUS OIPeleIEHHOI0 HHTerpaJa,
COOTBETCTBYIOLIAsi PUCYHKY, UMeeT BHU/...

Y ¥z Y3

/N

f(x)
Yo

Bapuaﬂm bl omeema.

v

1)

| £ (0dx =~ h(y, +%+ Vs

Xo

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

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

[ F00dx = h(yo + Y+ ¥, +s)
4) %

2. Eciim ocHOBHasl rumore3a MMeeT BHJ Hy:a=20

, TO KOHKYpHpYIOLIe
MOJKeT ObITH THIIOTE3A...
Bapuanumuvr omeema:
‘a>
l) Hl ra>10

2) H,:a>20
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3) H,:a<20

4) H,:a>20

o o 3 2 _
3. JlelicTBUTeNLHBIH KOpeHb ypaBHemmst X +X +X—-1=0 ppumammexur
HHTEepBaJYy....
Bapuanmuvr omeema:

-
2)

3)
o2

L2 _
4. Nano nuddepenunansuoe ypasmenne Y TV X ppu YO=1, Torpa
nepBblie TPH YJIeHA PA3JI0KEHHs ero PelleHus B CTeNleHHOl psil NMeIOT BHL. ..

Bapuanmuvr omeema:
2 3
1+ X+ —+—
6

1) 2
2
-1+x+ X
2) 2
2
1+ x+ X
3) 2
5
lex
4)
y =2
5. Ecam y(X) — pelieHue ypaBHeHHs X, yaOBJIETBOpPHAIOLIEE YCJIOBUIO

YO =1 roraa Y@ paswo...
OTtBeT

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

BapuaHmbl omeema.

y:ix4+1x3+C
)’ 4 3
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2) y:£X4 +%x3+%x2 +C,x+C,
3) y:ix4 +%x3 +%x2 +C,x+C,

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

7. O0muM pemieHMeM JHHEHHOro AU(P@EepPeHUNATBHOIO YPaBHEHUSA €

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

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

Bapuanmuvr omeema:

1) V= C,e™ +Ce*

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

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

D ax"

8. Pagmyc cXoqMMOCTH CTENEHHOIr0 psiia -0 paBeH 10. Toraa unrepsaJ
CXOAMMOCTH MMeeT BU/...

Bapuanmer omeema:

1) (-10;10)

2) (0; 10)

3) (-5;9)

4) (-10; 0)

9. Cpeau mepeunciieHHbIX TU(PepeHIHATBHBIX YPABHEHUI YpaBHEHUSIMH
MEePBOro MOPAAKA ABJISAIOTCH:

Bapuanmer omseema:
2
2xd—2/ + xﬂ +y=0
1) dx dx
2) X’y +8y—-x+5=0
y? Nix=0
3) OX
2
xd—zl + xyﬂ +x° =y
4) dx dx

10. Eciim mocjienoBaTeJbHOCTb ....., TO OHA......
Bapuanmuvl omeema:
1) cXOoauThCs; OrpaHUuUeHa
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2) MOHOTOHHA W OTPAaHWYCHA; CXOIUTHCS
3) orpaHuveHa; CXOIUThCS
4) MOHOTOHHA; CXOIAMTCS

11. YkaxuTte cxXoadAMecs YMcCja0BbIe pAabI:
BapuaHmbl omeema.
o 1

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

1
+n
1

SN

NgE

IN
>

3

3) 1
>

4) n:]_n +Nn

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

27 0

BapuaHmbl omeema.

&+iCOS nx

l) 2 n=1
a &,
—2+> b, sin nx
2) 2 n=1

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



13. Ykasxure rpad)uk nepuogu4ecKoil QyHKIUM:

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

27

v
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14. YcraHoBUTe COOTBETCTBHE MEXKIYy IMepUOAUYecKoil (YyHKIMeH H
3HAYEHHEM eé mepuoaa

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

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

3) f(X) = A(ox + @)?
4) f(X)=AJaox+¢@

16. /laHO KOMILJIEKCHOE YHCJIO0 z =1+\/§. YcTraHoBHUTE COOTBETCTBUE MEXKIY
onepamusaAMU HA/l JAHHBIM YHUCJIOM U pe3yJbTAaTAMU WX BbINOJHEHHUS.
1.2-Z

z

Z

NI

_|_

> own
N N
NI

Bapuaﬁmbl omeema.

1) 2\/5
1 3

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

f(z)=12° z,=3+2i

17. 3navyenune pyHKuuu B TOYKe O 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) V2e'

\/E(cos3—ﬂ +1isin 3—”}

2) 4 4
3

3) Joe'

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

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

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

BapuaHmbl omeema.

1) [2:3]
2) (2:3)
3) i2)0(5)
4) (—0;2] U [310)



48

20. Mepa MHOxecTBa, M300PaKEHHOT0 HA PUCYHKE,

y

A

o

0 3 X

v

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

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

1.(1,0)

2.(1,1)

3.(3,4)

4. (1, 2)

Bapuanmer omeema:

3
1) \5'5

1

2

2)

1
3) V2
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22. BeKTOpHOE IpOU3BeIeHHe BEKTOPOB & = (406) y b =(21 ) PABHO HY.JIIO,
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

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

+wx’zdx
.

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

—(v2 _ 93
2=(X"=2Y)" gpnsrores...

25. JIunussMu ypoBHs pyHKIMHU
Bapuanmuvlr omeema:

1) npsiMbIe

2) mapaboJIbl

3) IIUICH
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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, I,:2x-6y-3=0, I,:-2x+6y—-5=0
napaJjijieJIbHbIMHU SBJISIOTCA ...

Bapuanmuvlr omeema:

1) Ly 1
2) s

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

3. —3X + X, =Xy =2 4. -2X,+%X,-1=0

Bapuaﬂmbl omeema.

1 01 3 1 1 0 3
0 11 4 -11-40
1) -3 112 2) -31 -10
3 -11 4 -2 -3
1 0 10 0 0
3) -2 0 11 4) -3 4
1 1 0 3 1 -3 0
0 -1 1 4 0 4
5) -3 1 -10 6) -3 2
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6. MIEPEYEHb OCHOBHOMN " g[OHOJIHHTEJILHOFI YUYEBHOU
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 HH®OPMAIIMOHHBIX TEXHOJIOT UM,
HPOI'PAMMHOI'O OBECIIEYEHUSA, UHOOPMAILIMOHHO-
CIHHPABOYHbBIX CUCTEM U PECYPCOB CETU «MHTEPHET»,
HEOBXO/JUMBLIX JIJIs1 OCBOEHUSA INCHUIIIIMHBI (MOY JIS1)

B mpomecce peanmzanuum 00pa3oBaTENBHON MporpamMmbl B (ummaie
MIPUMEHSIOTCSI COBPEMEHHBIC WHTEPAKTUBHBIC W MYJIBTHMEAWHHBIC CPEIICTBA
oOy4eHus (KOMITbIOTEPHI, MYJbTUMEINA-TTPOCKTOPHI, UHTCPAKTUBHBIC JOCKU H
Ip.), TeMaTWyecKue CTeHAbl W IUIaKaThl, a TakXkKe JJIEKTPOHHbBIE
uH(pOpPMallMOHHbIE 00PA30BaTEIbHBIE PECYPCHI.

Ha ocHoBe armapaTHO-IIPOrpaMMHOIO KOMILIEKca (DYHKIIMOHUPYET U
IIOCTOSSHHO ~ COBEPILIEHCTBYETCSI  HOpTaJl  3JEKTPOHHOTO  OOy4YeHHUs W
JTUCTAaHITMOHHBIX 0Opa3oBarenbHbIX TexHomoruii (Q0ulO0T).

DJekTpoHHAasi UH(POpMAIIMOHHO-00pa3oBaTeibHas cpejia 00eCIeUnBaET:

7.1. JlocTyn K 3JIEKTPOHHOI OMOIMOTEYHOI CUCTEME:

- DnekTpoHHO-0MOmMoTeYHbIN pecypc http://biblioclub.ru/ (lorosop Ne2022-079
00 okazanuu nHGopMarmoHHbIX yeiyr ot 15.06.2022 ¢ OO0 «/lupexkT-Menuay)
- OBC «Aii0yxkc http://ibooks.ru ([oroBop Ne2022-070 Ha okazaHue yciIyr 1o
npenocrasienuto gocryna Kk IbC «Aitbykc/ibooks.ru» ot 15.06.2022 ¢ OO0
«AMOYKCY)

7.2. JlocTynl K SIEKTPOHHBIM 00pa3oBaTelIbHBIM pecypcam U (W)
npodeccuoHanbHbIM 0a3aMm JaHHBIX (MOJ00OpKaM HH(MOPMALMOHHBIX PECYPCOB
10 TeMaTUKaM) B COOTBETCTBUHU C COJICP’KaHUEM pealin3yeMoil 00pa3oBaTeIbHOM
IPOTPAMMBI:

- cOOCTBEHHBIC DJICKTPOHHBIE 00pa3oBaTelibHbIe U WH(HOPMAIIMOHHbIE

PECYPCHI:
1. CepBuc aucranmoHHoro ooyuenus https://sdo.rgiis.ru;

2. CepBuc onuMnuaaHoro Tectupoanus https://olimpiada.rgiis.ru/

3. CepBuc q10nOJHUTENBHOTO 00pa3zoBanus https://dop.rgiis.ru/

4. Tuccepranmonnsie coeThl PITANC https://dis.rgiis.ru/

5. llentp nayuno# u sxcneptHoit ananmutuku PITAUC https://expert.rgiis.ru/
6. CeteBoii HayuHbIi KypHal «IP: Teopust u mpaxtukay» https://iptp.rgiis.ru
7. lucTaHIIMOHHO-00pa30BaTEIbHBIN KamIryc JOTIOTHUTEIHHOTO
npodeccuonansaoro obpazopanusi PITAVC https://online.rgiis.ru/

8. KopnopatusHsiit nopran mist corpyanukoB PITAUC https://team.rgiis.ru
9. Ceprep Buneokondepennuii PI'”AVC https://video.rgiis.ru

- CTOPOHHHE AJICKTPOHHBIC 00pa3oBaTelbHbIC U HHGOPMAIIMOHHBIE PECYPCHI:
1. DnexTpoHHO-O0MOMKMOTEUHBIHN pecypce http://biblioclub.ru/;

2. OBC «AiicOyxkc/http://ibooks.ruy;
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3. CnpaBouHo-nipaBoBbie cucteMsl ['apant, Koncynsrantl Lnroc;

4. MuHHCTEpCTBO HAayKu W BbIcIIero oOpaszoBaHus Poccuiickoii denepanuu
https://minobrnauki.gov.ru/;

5. MunuctepcTBo npocsenienus Poccutickoit denepannu https://edu.gov.ru/;

6. denepanbHas ciyx06a 1o Ham3opy B chepe o00pa3oBaHUS W HAyKH
http://obrnadzor.gov.ru/;

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

8. denepanpHbiii mopran «Poccuiickoe obpazoBanue» http:// www.edu.ru/;

9. «EmmHoe  okHO  mocTyma K oOpa3oBaTeNBHBIM  pecypcamy»
http://window.edu.ru/;

10. @enepanbHblii LEHTp HHPOPMALIMOHHO-00pPA30BATENbHBIX PECYPCOB
http://fcior.edu.ru/;

11. Poccuiickas rocynapctBeHHas ouoimoreka https:// www.rsl.ru/.

7.3. BzaumoeicTBIE TIeAarornaeckKux pabOTHIUKOB C 00YJaIOMUMUCS (JTUIHBIC
KaOMHETHI O0YYaIOIIMXCs U MPENojiaBaTesieil) B 3JEKTPOHHON HH(POPMAIMOHHO-
obpaszoBarenpHOM cpene: https://sdo.rgiis.ru  (CO Moodle); moctynm k
AJIIEKTPOHHOMY  paclucaHuio; (OPMHUPOBAHUE AJIEKTPOHHOTO  MOPTQOIUO
oOy4aromnierocs; JoCTyI K y4eOHbIM IIaHaM, pabourM MporpaMmmam JUCIUTUIH
(MopyIneit), mporpaMMam MpaKkTHK.

8. MATEPUAJILHO-TEXHUYECKAS BA3A, HEOBXOIUMAS JIISI
OCYIECTBJIEHUS OBPA3OBATEJBLHOIO TMPOLECCA IO
JTUCLHUIIJIMHE (MOJYJIIO)

Jlns BeneHust 00Opa30oBaTENIbHOM JAESATENLHOCTA MO JAaHHOW JAUCIUILIMHE
bunuan Axanemun pacnoJiaraer MaTEPUAIIBHO-TEXHUYECKOMN 0azoM,
o0ecrieunBaroIIeii MPOBEJEHUE BCEX BUJIOB YUYEOHBIX M MPAKTHUUYECKUX 3aHSATUH,
MPETYyCMOTPEHHBIX Y4YEOHBIM TUIAHOM, M COOTBETCTBYIOIIEH JIEWCTBYIOIIUM
CaHUTAPHBIM U TTPOTHUBOIIOKAPHBIM TIPaBUIIAM U HOPMaM.

Jlnst opraHu3anuu W BeACHUS y4eOHOro mporecca ¢umuan AkaaemMuu
pacnonaraer 3aaHueM oOuiei miomanpio 1682,0 kB.M, B TOM uucie ydeOHas
miomanb cocrapisier 57/8,0 kB.M., yueOHO-BcriomoratenbHas — 392,0. ITnomans
MyHKTOB 0011ecTBeHHOTO nutanus — 93,0 kB.M.

3aHATUS TIPOBOJATCS B ayJAUTOPHUAX IS TIPOBEICHUS 3aHATUN JICKIIMOHHOTO
TUTA, 3aHATHUA CEMHHAPCKOTO THUIIA, KypPCOBOTO MPOCKTUPOBAHUS (BBIMOTHEHUS
KYpPCOBBIX pPabOT), TPYNNOBBIX W WHIWBHIYAIbHBIX KOHCYJIBTAIHM, TEKYIIIETO
KOHTPOJII ¥ TMPOMEXKYTOYHOW aTTeCTAllHM, a TaKXKe B TMOMENICHUAX IS
CaMOCTOSITENIbHOM ~ paboTel.  MMerTcss  momemieHus ISl XpaHEHHs |
poUIAKTHIECKOT0 00CTY)KUBAHUS YI4EOHOTO 000pYy10BaHUS.
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Jist  mpoBedeHWS  3aHSATUW  JIGKIIMOHHOTO THUNA HMEIOTCA  HAOOPBI
JIEMOHCTPAIIMOHHOTO o0opy1oBaHUs " y4eOHO-HATJISTHBIX IIOCOOUH,
oOecrieurBarOIIMe TEeMaTHUYECKUE WIITIOCTPAIIMH, COOTBETCTBYIOIIHNE ITPUMEPHBIM
mporpaMmaM JUCHUIUIMH (MOoayJsiel), pabouuM ydyeOHBIM MporpaMMaM JUCITUTLINH
(Momyneit).

[Tomemenust I CaMOCTOSITEIBHOH pa0OThl OOYYArONIMXCS OCHAICHBI
KOMITBIOTEPHOW TEXHUKOW C BO3MOYKHOCTBIO MOJKIIOUECHUS K ceTu «MHTepHeT» u
oOecrieueHneM JIOCTYIa B AJCKTPOHHYIO HH()OPMAITMOHHO-00Pa30BaTEIbHYIO CPEIy
OpraHU3aIuu.

9. OCOBEHHOCTH OBYYEHMU4 JIMI] C OTPAHUYEHHBIMU
BO3MOXKHOCTAMMU 310POBbA

Opranuzanusi o0pa3oBaTeNBLHOTO TIpoliecca JUIsl JIMIl C OTPaHUYCHHBIMU
BO3MOXXHOCTSIMA ~ 3JIOPOBbSI  OCYILIECTBJISIETCA B COOTBETCTBUM C IPUKA30M
Muno6pnayku Poccun ot 9 uronsa 2016 r. Ne 694 «O BHeceHUM U3MEHEHUU B
aIMUHUCTPATUBHBIE PETJIAMEHTBI MPEOCTABICHUS TOCYAAPCTBEHHBIX YCIYT B YaCTH
oOecrieueHusl YCIOBUM JOCTYIMHOCTU TOCYAApPCTBEHHBIX YCIYT [JIi WHBAJIUIOBY,
«MeToan4ecKuMU peKOMEHIAIMSIMU 110 OPTaHU3aIlMu 00pa30BaTEIBHOTO Mpoliecca
Il WHBAJIWAOB M JIMIl C OrPAaHUYEHHBIMU BO3MOXXHOCTSIMU 3J0pPOBbSI B
o0pa3oBaTeNbHBIX OPraHM3allMAX BBICHIETO O0pa3oBaHUs, B TOM  YHUCIE
OCHAIIIEHHOCTH 00pa30BaTeIHLHOTO Mpoleccay MuHUCTepCcTBa 00pa30BaHMs U HAYKH
P® ot 08.04.2014 r. Ne AK-44/058H.

Ounuan AkageMuU NPEIOCTaBIISIET WHBAIMIAM U JIUIAM C OTPaHUYCHHBIMU
BO3MOXXHOCTSIMU 37I0pOBbsi (10 WX 3asBJICHUIO) BO3MOXXHOCTb OOyYE€HHUS IO
o0pa3zoBaTeILHON MporpamMMe, YUYUTHIBAIOIIEH 0COOEHHOCTH X MCUXO0(U3UYECKOTO
pa3BUTHS,  WHAUBUAYaTbHBIX  BO3MOXXHOCTEM W TpH  HEOOXOIUMOCTH,
00eCIeunBaOIIeH KOPPEKIUI0 HAPYIICHUH Pa3BUTHS W COIHAIBHYIO aJanTalluio
YKa3aHHbIX JM. [[1s WHBAJIUIOB W JHI[ C OrPAHUYEHHBIMU BO3MOKHOCTSIMU
3M0pOBb  AKaJgeMHsl YCTaHABIMBACT OCOOBIM TMOPSIOK OCBOCHUS JIUCIUILIMH
(Momyneit).

[Tombop u pa3paboTka Yy4yeOHBIX MaTEpHAIOB Il OOyYarOlIUXCA C
OTPAaHUYCHHBIMM BO3MOXKHOCTSMHU  3JIOPOBbS  MPOUBBOJAUTCA C YYETOM UX
WHIUBUTyAJIbHBIX OCOOCHHOCTEH.

[TpemycMoTpeHa BOZMOKHOCTh O0YUYEHUS 0 UHANBUAYAIbHOMY I'paduKy.
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