®uaunaua ¢peaepajbHOTO0 rocyI1apcTBEHHOr0 0K AXKETHOTO

00pa3o0BaTeJbHOI0 YyYpeKJAeHHUS BbICIHIEro 00pa3oBaHus
«Poccuiickast rocylapCcTBeHHAasl aKaJeMHUs UHTEJJIECKTYaJbHOM
coocrBeHHocTu» B I. [len3a — «IloBoJkckas Bpicmasi mkoJia

HHTeﬂﬂeKTyaHLHOﬁ COOCTBEHHOCTH»
(punmman ®I'BOY BO PI'AUC B 1. [len3a)

4 )
AJOKYMEHT NoarnmcAH
ANEKTPOHHOW NOAMUCHLIO YTBEPXIAIO
Pexrop PI’AUC
Ceptudukat: 00E93D7036FECIAAOEC33BBAS78E1DAGEC A.O. Apaxkenosa
Bnapgeneu: ApakenoBa AnekcaHgpa OneroeHa

[leiicTBuTeneH: ¢ 04.05.2022 fo 28.07.2023 «21» mapta 2023 1.

. J

PABOYASI IIPOTPAMMA YYEBHOH
AHACIITAIIANHDBI

«MATEMATHKA»

Hanpasnenue noarorosku: 38.03.04 «I'ocynapcTBeHHOe 1 MYHMIIMIIAJIbHOE YIIPABJICHH €
Ipopuis: «I'ocynapcTBeHHOEC H MYHHIHMIIAJIBbHOE YIIPABJICHUE»

KBamndukanus (creneHb) BHINYCKHUKA — aKaJaBp
®opma 00yueHHs — OUHASA

MockBa — PTAUC - 2023



Pa3pa6oTumnku: 1o1eHT kadpeaps o0meoOpa3oBaTeNbHbIX AUCHUIUINH JIykankuH AT
Martemaruka // Pabodast mporpaMma y4eOHOM AMCHUILTHHBI IPEeJHA3HAYCHA ISl 00yJaIOMIUXCS 10
Hanpasienuto 38.03.04 «["ocynapcTBeHHOE U MYHUIMIIATIBHOE YIpaBieHue». — M.: Poccuiickas
rocyJapcTBEHHAs akaJeMus HHTeIUIeKTyanbHoi cooctBenHoctu (PITANC), 2023. — 57 c.

CoriacoBaHo:

Pabouas nporpamma y4eOHOIM AUCIUILIMHBI 00CYK/IEHA U PEKOMEH/I0BaHA Ha 3acelaHiK Y 4eOHO-
MeToan4eckoi komuccuu (mpoTokos oT 21.03.2023 Ne4/1)

© ®I'bOY BO PT'AUC, 2023



1. IMIAHUPYEMBIE PE3YJIbTATHI OBYYEHUS MO
JUCHUILIAHE (MOAYJI0), COOTHECEHHBIE C
MJIAHUPYEMBIMU PE3YJIbTATAMU OCBOEHHUS

OBPA30BATEJILHOI TPOTPAMMBI

1.1. Ilean u 3aaa4u AMCHUILIHHBI

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

ean TUCHUNIAHBI:

- 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 OCHOBBIBaTbCS 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
reomerpumn».  IlocTpoeHHe  COOTBETCTBYIOIIMX  MAaTE€MAaTHYECKMX  KypCOB
CIIOCOOCTBYET PELICHUIO OCHOBHBIX 3A0aY OUCUUNTIUHDL.

- ¢opMUpOBaHHE IIEJTOCTHOTO TMPEJACTABICHUS 00 OCHOBHBIX JTalax
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 IUCHUILIUHBI B CTPYKTYpe 00pa3oBaTeibHOH MPOrpaMMbl

JlucuuiuinHa ~ U3ydaeTcss 1o HamparieHuto — nmoarotopku  38.03.04
«l'ocymapcTBEeHHOE W MYHUIIMIIAILHOE YIPABJICHWE» B 00s3aTEIBLHON YacTH
y4eOHOro IJIaHa U peali3yeTcs Ha epBoM roy ooydenwus (1, 2, cemecTpsbl).

Pa3BuTre mMaTeMaTH4eCKON KyJIbTYypbl OOYYAIOIIMXCS JOJKHO BKJIIOYATh B
ce0s1 sicHOE IMTOHMMAaHNE HEOOXOIMMOCTH MaTEMAaTHUYECKOM COCTABJISIONICH B 00IICH
MOATOTOBKE, BBIPAOOTKY TIPEJACTABICHHS O POJIM M MECTe MaTeMaTHKU B
COBPEMEHHOW IUBUJIM3AIMA U MHUPOBON KYJIbTYpE, YMEHUE JIOTUYECKH MBICIIHUTH,
omnepupoBaTh ¢ aOCTPAKTHBIMH OOBEKTAaMH U  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. OBBEM JUCHUILIAHBLI (MOAY.JIST) B 3AYETHBIX EAWHUATIAX
C YKABAHUEM KOJUYECTBA AKAJJEMUYECKHX
(ACTPOHOMHUYECKHX) YACOB I10 BUJIAM YUEBHBIX

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

O0BeM 3aYETHBIX €IUHUILL 6 - -
OO01mmas Tpy10eMKOCTh B 216 i ]
qJacax
AyIUTOpHBIE 3aHATHUS 68 - -
Jlexkuun 20 - -
[IpakTrueckue 3aHATHS

48 - -
(cemuHaphbI)
CamocTtosTenbHas 148 ) i
paborta
KonTposnb - - -

dopMa KOHTPOJIA

3auget/ 3a4er ¢ OLEHKOMN




3. COJEPXAHUE TUCHUTLIMHBI (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:

dopMupyemMbie KOMIETSHITUHN (MJIH UX YaCTH )
HanmeHoBanue TeMbl — o = © ~

2 2 < 2 2

> > = = =
Tema 1. DneMeHTs TEOPUH MHOKECTB. + + + +
Tema 2. [lonsiTre GyHKIHM. + + + + +
Tema 3. [Ipenensl yncioBoit

+ + + + +
MOCIIEAOBATEIHHOCTH U (PYHKIIMU
Tewma 4. [IpousBoanas GpyHKIUU. + + + + +
Tema 5. @yHKIIMU HECKOJIIBKHUX

+ + + + +
MePEMEHHBIX.
Tema 6. HeonpeneneHHblil nHTETpas.
Tewma 7. OnpeneneHHblii UHTETpal.
Tema 8. Tuddepennmnanpabie N . N . N
ypaBHEHUSI.
Tema 9. UucnoBsle 1 (yHKIMOHATILHBIE N . N . N
PAIBL.
Tema 10. CucteMbl KOOpAUHAT.
[Ipocreninne 3a1a4u aHAIMTUYECKON + + + + +
T€OMETPHUH.
Tema 11. BexTopnas anre6pa. + + + + +
Tema 12. JIuHuYM HA TIIOCKOCTH. + + + + +
Tewma 13. IToBepXHOCTH U JIMHUH B

+ + + + +
MIPOCTPAHCTBE.
Tema 14. OCHOBHEBIE CBEICHUS O

+ + + + +
MaTpHIax.
Tema 15. Onpenenurenmu. + + + + +
Tema 16. CucremMbl BEKTOPOB, paHr

+ + + + +
MaTpPHIIHI.
Tema 17. CucTeMbI IMHESHHBIX

= + + + + +

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. AOcoaroTHAs BEJIMYMHA
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 =~ MHOXECTBO  Ha3bIBa€TCid  PACHIMPEHHBIM  MHOXECTBOM
JEUCTBUTEIBHBIX YUCEN?

4. Yto takoe noamHoxkecTBo? [IpuBeauTe mpuMepbl MOIMHOKECTB.

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

6. [Tepeuncnure onepamnwu, BHITOTHIEMbIC HaJl MHOKECTBAMHU.

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

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

9. Uto Ha3bIBAETCS OKPECTHOCTHIO TOUKH?

Tema 2. IlonsaTue GpyHKUUM.

@OyHKIIMOHAIbHAS 3aBUCUMOCTh. CBo¥cTBa (QyHKIMU. ['paduku OCHOBHBIX
aneMeHTapHbIX QyHkIui. [Ipumenenne GyHKIui B SKOHOMUKE.

KOHmpOJZbele eonpocosl.

1. JaiiTe onpenenenrie QyHKIUU.

2. UTto 3HAYUT 33/1aTh PYHKIHIO?

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

4, Kakue cmocobbr 3amanmst ¢yHkmmm cymectByror? Kakoit cmoco0

HanOoJIee HATJISATHbIN?
d. ChopmynupyiiTe OCHOBHBIE CBOWMCTBA (DYHKIIMU: YETHOCTh W
HEYETHOCTh, MOHOTOHHOCTH, OTPAHMYECHHOCTD, TIEPHOTUIHOCTb.



6. JaiiTe onpesenenne IBHOM U HEABHOM (PYHKIIHH.

7. Jaiite nonsitue ooparHoit ¢pyHKIMU. YTO MOXKHO cKaszaTh O Tpadukax
B3aMMHO OOpaTHBIX (PYHKITHNA?

8. [lepeuncnure OCHOBHBIE AJIEMEHTapHbIE QYHKIIUU.

9. JlaiiTe MOHATHE CIIOKHOU (DYHKIIMH.

10. JlaiiTe xnaccuukauio 3MeMeHTapHbIX QYHKIIUH.
11.  Yro Takoe QyHKIHMS MOJE3HOCTH, IPOU3BOACTBEHHAS (DYHKIUS, (QYHKIHS
BBITYCKa, QYHKIHA U3AEPKEK, PYHKIMS CIIpoca, MOTPEOICHHS U IPEATI0KEHHS?

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 YUCIOBOM MOCIEI0BATEILHOCTHIO?

Yto u3 ceds mpeacTaBiseT rpaduK YUCIOBOUM MOCIIEI0BATEIIBHOCTH?
Korna cunraercs 3aJaHHOM YHUCIIOBAs IIOCJIEI0BATCILHOCTD?

Kakas nocnmenoBaTenbHOCTh Ha3bIBAETCS MOHOTOHHOM, OTPAHUYEHHOW ?
Kakue nocnenoBaTeibHOCTA HA3bIBAKOTCS CXOASITUMUCS?

JaiiTe onpeneneHue npeaena YucaoBOM MOCIeI10BaTEIbHOCTH.

Korga nocnenoBaTenbHOCTH CXOAATCS?

No ok wh e

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

Q. [lepeuncnuTe OCHOBHBIE TEOPEMBI O TIpEeAeIaxX MOCAeA0BATEIbHOCTH.

10. CdopmynupyiiTe onpeaenenue npeaena QyHKIu.

11.  Yto Takoe nMpaBOCTOPOHHUHN U JIEBOCTOPOHHMM Mpeaesibl GyHKIUN?

12. TlepeuncnuTe OCHOBHBIE TEOPEMBI O TIpeaesax (HyHKITUH.

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. IlpousBoanas GyHKumnu.



[lonsTe NPOM3BOAHOM, €€ CMBICI B NPUKIATHBIX 3amadax ((pusmke,
PKOHOMUKE U Jp.). OcHOBHbBlE mnpaBuna AuddepeHurpoanus. I[IpousBoaHble
OCHOBHBIX 3JIEMEHTapHbIX (pyHKUM. [Ipon3BogHast CII0)KHON 1 00OpaTHOM PYHKIMH.
[TpousBoguble BbicIIMX MOpAAKoB. IlpaBwio Jlonutansa. OCHOBHBIE TEOPEMBI O
middepenmpyeMbix QYyHKIUSIX U WX OpuioxkeHus. Touku skctpemyma. Teopema
®epma. Teopembr Pomns, Jlarpawxka, Komm, nx npumenenue. I[Ipumenenue
MIPOM3BOIHON ISl UCClIeOBaHUs (QYHKIIMI M TMOCTPOCHHUSI UX TpaduKoB. Y CIOBUS
MOHOTOHHOCTH ~(QYHKIHMH. OKcTpeMymbl ¢GyHKiuu. HeobGxoaumoe ycnoswue.
HocraTtounsle ycnoBus. HauOonpinee W HauMeHbllee 3HAYEHUE (DYHKILIHUH,
nuddepenniupyemMoit Ha oTpe3ke.  Bemykimocts ¢GyHKumu. Touku mneperuoda.
AcumnTotsl QyHkiuil. OOmias cxema uccienoBaHUs (QYHKIUN M MOCTPOCHUE HX
rpadukoB. [IpunoxeHnne Npon3BoIHON B SKOHOMUYECKON TEOPHH.

ROHWZpOJZbele 60npocosl.

1. JlaiiTe onpeenenyre Npou3BOJHON PyHKIUY.

2. Kakue 0603HaueHHS TPOU3BOHON CYIIECTBYIOT?

3. Chopmynupyiite aaropuTM HaXOXJIEHUS MPOU3BOJHON (YHKIIHH,
UCITIOJIb3Ysl OIIPEACIICHUE TPOU3BOAHOM.

4, B 4eMm cocTONUT reoMeTpuYECKU CMBICH IPOU3BOIHOMN?

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

6. B dem coctout pusznueckuii CMbICT TPOU3BOTHOM ?

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

8. CdopmymupyiiTe mnpaBWiia HAXOXIEHHS IPOU3BOJHBIX 3JIEMEHTAPHBIX
(hYHKITHIA.

Q. [TpuBenute npaBmiio audhepeHIUPOBAHMS CIIOKHOU PYHKITUH.

10. Kak HaiiT MpOU3BOJAHYIO CTETICHHO-TIOKA3aTeIbHON (PyHKIHH?

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

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

13. Cdopmynupyiite npaBuio Jlonurars.

14, Kakas «¢yHKIMs Ha3bIBaeTCs CTPOTO BO3pacTalONmIEd H  CTPOTO
yowiBaromieit? ChopMynupyiite HEOOXOAMMBIM ¢ JIOCTaTOYHBIM  MpPHU3HAKU
BO3pacTaHus (yObIBaHUS) DYHKIIUH.

15. laiiTe onpezenenne Makcumyma (MUHUMYMa) QYHKIUY.

16. Cdopmynupyiite HEOOXOJUMOE YCIOBUE CYIIECTBOBAHUS HKCTPEMYMa.

17. Kakue TOYKM Ha3bIBAIOTCS KPUTUUECKUMH (CTALIMOHAPHBIMU)? Y KaKUTE

YCIIOBUS UX HAXOXKICHUS.
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18. Cdopmynupyiite AOCTATOYHOE YCIOBHE CYIIECTBOBAHUS IKCTPEMYyMa.
19. Cdopmynupyiite oOuiue rnpaBuiia Ucciea0BaHus QYHKIIMN Ha
KCTPEMYM.

20. CdopmynupyiTe anropuT™M HaX0XKI€HUSI HAUOOJBIIEr0 U HAUMEHBIIIETO
3HaYEHUHN QYHKINH.

21.  OnummTe O0IIYyI0 CXeMy UCCIEI0BaHUs (PYHKIMIA U TIOCTPOCHUS UX

rpadukoB.

Tema 5. ®yHKIIUM HECKOJIbKHX MEePeMEHHBIX.

Toueunsle MHOXecTBa B N-MEpHOM IpocTpaHCTBe. (DYHKIUU HECKOJIBKUX
NEPEMEHHBIX, MX HENpepbIBHOCTh. [IpousBoanbie u auddepeHuumansl QyHKIUHU
HECKOJIbKHX MEPEMEHHBIX. DKCTpEMYM (DYHKIIMM HECKOJBbKUX NEpeMeHHbIX. MeTon
HAaMMEHBIIMX KBAaApaTOB. DYyHKIMM HECKOJIBKUX IEPEMEHHBIX B SKOHOMHYECKON
teopun. Kiraccuueckne meroasl ontumusanuu. OyHKIMHU CIIPOCa U NMPEIII0KEHUS.
®ynkuus nosnesHoctu. Kpusble 6e3paznuyus.

KOHWlpOJZbele eonpocwl.

1. Jaiite nouaTue QyHKIIMH HECKOJIBKUX MEPEMEHHBIX.

2. Jaiite onpezaenenre GyHKIIMUA IBYX HE3aBUCHUMBIX ITEPEMEHHBIX.

3. Yro u3 cebst mpencrtaBisier o0nacTh onpenenaeHus i QYyHKIUH IBYX
nepemeHHbIX? M300pa3ute Ha KOOPAMHATHOM TIIOCKOCTH.

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

S. [laiite ompeneneHre 4YacTHOM IPOM3BOAHOM MEPBOIO TOPSAAKA IS
(GYHKIMH IBYX MIEPEMEHHBIX.

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

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

8. Cdopmynupyiite HeOOXOANUMBIE YCIIOBUS CYIIECTBOBAHMS SKCTpEMyMa

(GYHKIIUH 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. HeonpeeseHHbI MHTErpaJl.
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[lonsiTue mnepBooOpasHol (yHkuuu. HeompeneneHHbId HMHTErpail u €ro
cBoiicTBa. Mcnonp3oBaHue TabauI UHTErpaioB. MeTo1bl HHTEIPUPOBAHUS.

Konmponvuvle sonpocwi:
1. Yro Ha3pIBaeTCs MepBOOOpA3HON DYHKITHH?
2. Korna cymectByer nepBoodpaszHas 1jisi PyHKIMH, U CKOJIBKO UX MOXET
UMETh QyHKIHS?
3. JlaiiTe ompenenieHue HEONPEACICHHOIO HWHTETPANIa. YKaXUTE CBS3b
MeX Iy repBooOpa3Hoi (yHKIKEH U HEOTPeIeJICHHBIM UHTETPAJIOM.
4, Kak Ha3pIBaeTcs oneparius HaX0xASHHUs IEpBO0Opa3HON PyHKIIUN?
CdopmynupyiiTe OCHOBHbBIE CBOMCTBA HEONPEEICHHOTO UHTETpalIa.
B 4eM cocTOUT reOMETpUYECKU CMBIC HEONIPEAEICHHOTO UHTETpasia?

)

6

7. [lepeuncirure OCHOBHbIE (DOPMYJIIBI HHTETPUPOBAHUS.

8 B yeM cocTouT MeTO/ MOACTAHOBKU MTPU UHTETPUPOBAHUU (PYHKIINN?
9

. Onumure MCTOJ UHTCIPHUPOBAHUSA 110 HACTAM.

Tema 7. OnpenesieHHBI HHTETPaJI.

3ajaun, MPUBOIAIINE K TOHSATUIO ONPE/IeNIEHHOr0 HHTerpana. OnpeaeaeHHbIi
uHTerpan u ero cpoiictBa. dopmyna HeroToHa-JIeiiOHuIa, ee mpUMEHEHUE st
BBIYUCJICHUS  ONPEACJICHHBIX  HHTErPaJioB. Metonsl  MHTETPUPOBAHUSL.
Hecob6ctBennbie naTerpasl. Mcnonb3oBanue NOHATHS ONPEEIICHHOTO HHTETpaia B
HKOHOMHUKE.

Koumponvuwie 6onpocwi:

1. Kakas ¢urypa Ha3bIBaeTCsi KpUBOJIMHEWHOMN Tpanenuei?

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

3. Uro Has3pIBaeTCA ONPEICICHHBIM HMHTETPAJIOM Ha HEKOTOPOM
UHTEpBaJIE?

4, Chopmynupyiite JIOCTaTOYHOE YCJIOBHUE CyLIECTBOBAHUS

ONPEAEIICHHOT0 UHTETPAJIA.
5. OnummuTe reoMeTPUIECKUI CMBICIT ONIPEICICHHOTO HHTErpasia.
OnuiurTte GU3NUECKUN CMBICIT OTIPEACIICHHOTO HHTErpaia.
CdopmynupyiiTe CBOMCTBA ONPEICICHHOI0 HHTErpara.
Chopmynupyiite npaBmio Hetorona-Jleitonma.

© o~

[lepeuncnvTe METOBI BEIYUCICHUS OTIPEICTICHHOTO HHTETpaa.
10. Kaxkue uHTEerpasbl Ha3BIBAIOTCS HECOOCTBEHHBIMU?
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11. HanumuTe npaBuio, MO KOTOPOMY BBIUKCISIOTCS HECOOCTBEHHbBIE
uHTerpaiisl. Korna HecoOCTBEHHbIE HHTETPAJIbI CXOAATCA?

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 pabOThI IPU MEPEMEHHON CHUIIE.

15.  Kak ucnosib3yercs MOHATHE ONPEIEIEHHOr0 HHTErpaia B 3KOHOMHKE?

Tema 8. InddepennuaibHbie ypaBHeHMUS.

Huddepenunanpupie ypaBHeHUs1 mepBoro mnopsiaka. OCHOBHbIE MOHSTHSL.
3amava Komm. OOmiee u 4acTHOE pellleHHe ypaBHEHUs. ['eoMeTpuyecKHil CMbICIT
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. JIMHEHHbple ypaBHEHHs BTOPOrO IOPSAJIKA C IOCTOSHHBIMH
ko3 unreHTamu (oTHOpOIHBIC u HEOHOPOHBIC). Hcnonws3oBaHue
i pepeHInanbHbIX YPABHEHUN B SKOHOMUKE.

ROHWZpOJZbele 60npocosl.

1. Haiite obuiee onpenenenue nuddepeHnarTbHOr0 YpaBHEHUS.

2. Uewm omnpenensiercst mopsaok audhepeHImanbHOro ypaBHeHUS?

3. Kak 3ammceiBaercs mpocteitiee auddepeHnnaibHoe  ypaBHEHHE
MEepPBOIO MopsiaKa?

4, Urto Ha3biBaeTcs perieHueM audhepeHuanbHOr0 ypaBHEeH s ?

5. Kakoe pemenne HasbiBaeTcsl 0OHMM pereHreM uddepeHInaTbLHOTO
YpaBHEHUSI?

6. Kakoe pernienue Ha3pIBaeTCs YaCTHBIM perieHueM aud depeHnaILHoro
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 npuMepsl UCIIOIB30BaHUS NU(PepeHInaNIbHbIX ypaBHEHUN
B DKOHOMHUKE.
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Tema 9. UncinoBble 1 GPYHKIIHOHAIbHBIE PSI/AbI.

beckoHeuHbIE psiibl C IOCTOSIHHBIMM wieHamu. lloHsatne psga u ero
cxomumoctd.  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 sonpocu:

JlaiiTe olnpezeneHne YuciaoBoro psaaa.

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 u3 ceds npeAcTaBisieT rapMOHUYECKUH psji?

7. ChopmynupyiiTe  IOCTATOYHBIM MPU3HAK CXOAUMOCTH psifa C
MOJIOKUTEIbHBIMU WICHAMH (TPU3HAK CPABHEHUS).

8. Kak ompenenuth CXOAMMOCTHh WM PACXOJUMOCTH PSIOB C MTOMOIIBIO
MIPEACITBHOTO MTPU3HAKA CPABHCHUS ?

Q. Chopmynupyitte npusnak lanamoGepa.

10. [aiiTe onpeaeeHne 3HAKOYEPEIYIOIIETOCS psiia.

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.  Yto u3 cebs npeacTaBiseT CTENEHHON psij?

15.  UYro Ha3piBaeTCs 00JACTHIO CXOMMOCTH CTEIIEHHOTO psijia?

16. Cdopmynupyiite Teopemy Aoders.

17.  Yro Takoe paguyc CXOAMUMOCTH CTENEHHOTO psiaa?

18.  Uro HazwkiBaercs psaoMm MaknopeHa?

19. Cdopmynupyiite HEOOXOIUMOE U JOCTATOYHOE YCIOBHUE CXOJUMOCTH
psana MaknopeHa.

20.  Yro HazwiBaeTcs psagom Teitnopa?

Paznea |l. DiieMmeHTHI aHATUTHYECKOH TeOMEeTPHH HA NMPAMOI, IVIOCKOCTHU U B
TPEeXMEPHOM NPOCTPAHCTBE.
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Tema 10. Cucrembl koopaunat. Ilpocreiilniue 3a1auM aHAJTUTHYECKOMH
reoMeTpuM.

JlekapToBbl KOOpPJAMHATHI Ha TMPSMOM, HAa IUIOCKOCTU M B TPOCTPAHCTBE.
Pacctosiane Mexay aByMs Toukamu. J[leneHue oTpe3ka B JAaHHOM OTHOIIICHUH.
[lonsipHBIE KOOPINHATBL.

KOHmpOJZbele 60Nnpocosl.

1. Y10 Ha3BIBAETCS YMCIIOBOI OCHIO?

2. JlaiiTe moHsATHE NPSAMOYTOJIbHON CUCTEMBI KOOPAUHAT Ha MJIOCKOCTH U B
MIPOCTPAHCTBE.

3. YTo HaA3BIBAIOT NPSAMOYTOJILHBIMA KOOPJUHATAMHM TOUYKH Ha TJIOCKOCTH

U B IIPOCTPAHCTBE?

4, Kak HaiiTm pacctosHue MeXay ABYMsI TOYKaMHU Ha IUIOCKOCTH U B
npocTpancTBe? BriBequTe COOTBETCTBYIONIYIO (hOPMYITY.

S. 3anummrte GopMyIIbl KOOPJIMHAT TOUKH, JACISAIIEH HEKOTOPBIM OTPE30K B
JJAHHOM COOTHOIIeHUU. Kak HaliTh KOOpJMHATHI CEPEAUHBI OTpe3Ka?

6. JlaiiTe mOHATHE NTOJISAPHON CUCTEMBI KOOPIUHAT.

7. [Tokaxxute CBsI3b MEXKY MPSMOYTOJIBHBIMU JIEKAPTOBBIMU KOOPJUHATAMU U
MOJIIPHBIMM.

Tema 11. BexkTopHas anreopa.

[Tonstue Bektopa. OcHoBHblE ompeneneHus. CrocoObl 3alaHus BEKTOPOB.
JInHenHble onepaunu HaJ BEKTOPaMHU U UX CBOKMCTBA. [Ipoekuns BeKTopa Ha OCh U €€
cBoiicTBa. basuc. Paznoxxenue Bektopa 1o 6a3ucy. ¥YciaoBUe KOJUTMHEAPHOCTH JIBYX
BEKTOPOB. JIMHENHAs 3aBUCMMOCTh BEKTOPOB. CKalIsipHOE, BEKTOPHOE U CMEIIAHHOE
MIPOU3BEACHUE BEKTOPOB, HMX CBOMCTBA M KOOpAMHATHAs 3aIliCh. Y CIOBHUE
OPTOTOHAJIIBHOCTH JIBYX BEKTOPOB.

Koumponvnwie 6onpocowi:

1. UYto Ha3zwpIBaeTCsi BekTopoM? JlaifTe MoHsITHE JJIMHBI BEKTOPA.

2. Kakue BekTOpa Ha3bIBAIOTCS KOJUIMHEAPHBIMU, PABHBIMU?

3. Yrto u3 cedst mpeACcTaBisieT HyJIE€BOM BEKTOP?

4, JlaTe MOHATUSA JIMHEWHBIX ONEpPALMKA HAJ BEKTOPAMH: NMPOU3BEICHUSA

BEKTOpa Ha YHUCJIO, CYMMbI JIByX BEKTOpPOB (NPaBWJIO TPEYrojbHUKA, IMPABUIIO
napajuiesorpaMmma), pa3HocTH JIByX BeKTOpoB. Ilepeuncinute nx cBoicTBa.
d. Uto Ha3bIBaeTCSI KOOpAUHATAMU BEKTOpa?
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6. Chopmynupyiite ompeneneHue CKalsIpHOTO TPOU3ZBEIACHUS JBYX
BEKTOPOB U IIEPEUUCIIUTE €ETO CBOWCTBA.

7. Kak HalTH cCkamsipHOE IPOM3BEICHHUE JBYX BEKTOPOB 4YEpe3 uX
KOOPJUHATHI?

8. JlaiiTe moHsATHE AEKAPTOBOTO MPSAMOYToibHOTO Oazuca. Kak pa3noxuTsb
BEKTOD 110 0azucy?

9. Cdhopmynupyiite ycnoBue KOJITMHEAPHOCTH BYX BEKTOPOB.

10.  JlaiiTe moHsATHE MPOCKIIMU BEKTOpPA HA OCh U MEPEUUCITUTE €€ CBOICTRA.

11. Kak HaliTH NpOEKIMN BEKTOpPA HA OCU KOOPIANUHAT?

12.  [laiiTe nOHATHE KOMILJIAHAPHBIX BEKTOPOB.

13. UYto Ha3pIBaeTCA YIHOPSAAOUYCHHOM Tporikoi? Kakas ymopsjgodeHHas
TPOMKA HA3BIBAETCS PABOM?

14. Yro Ha3bIiBaeTCs BEKTOPHBIM Mpou3BeneHneM? [lepeuncnnre OCHOBHBIE
CBOMCTBa BEKTOPHOT'O IIPOU3BEACHHUS.

15. JlaifTe NOHSATHE CMEIIAHHOTO MPOU3BEICHUS TPEX BEKTOPOB.

Tema 12. JIvHUM HA IJIOCKOCTH.

[TonstTe 00 ypaBHEHUM JIMHMM Ha IUIOCKOCTU. 3aJa4d O COCTaBJICHUU
YpaBHEHUS JIMHUU KaK T€OMETPUYECKOTr0 MECTa TOYEK M O MOCTPOCHUH JUHHUH IO
JaHHOMY ypaBHEHHMIO. JIMHNHN 1epBOro nopsaka. Y paBHEHUE MIPSAMOM HA IUNIOCKOCTH.
Paznuunbie ¢Gopmbl ypaBHEHUs] TPSMOM Ha TUIOCKOCTH. YTOJN MEXIy ABYyMS
NPSIMBIMH. Y CJIOBUS NAPAIUIEIbHOCTH U MEPIECHINKYJISIPHOCTH JIBYX NpAMBIX. Touka
repecevyeHus npsAMbIX. PaccTossHuEe OT TOUKK A0 MPSAMOU. JIMHUK BTOPOTO MOPSIKA.
OKpy’XHOCTb M €€ KaHOHWYECKOE YypaBHEHHE. ODJUIMIC M €ro KaHOHUYECKOE
ypaBHeHue. MccnegoBanue ¢opMmbl siuunca. ['mnepboia M ee KaHOHMYECKOE
ypaBHenue. MccnenoBanue ¢dopmbl runepOosbl. [lapaGona u ee KaHOHHUYECKOE
ypaBHenue. MccnenoBanue GopMbl mapadoJIbI.

Koumponvuwie 6onpocowi:

1. Uto Ha3bIBaE€TCS ypaBHEHUEM JIMHUM (KPUBOM) HA MJIOCKOCTHU?
2. UTto 13 cels npeACTaBisieT JIMHUS TEPBOTO MOpsiIKa?
3. BhiBenuTe ypaBHEHHE NPSIMOH ¢ yriaoBbeIM Koddduimentom K wu

nepecekatorieid ocek Oy B touke (0; D). Paccmorpure uacTHBIE ciydam 3TOTO
YpaBHEHHS.

4, BriBenure ypaBHEHUE IPSAMOM, MPOXOMAILIEH Yepe3 JaHHYK TOYKY, C
JAHHBIM YTJIOBBIM KO3 PHUITUEHTOM.

d. Urto 13 cels npeAcTaBisieT ypaBHEHUE MTyYKa MPSIMBIX ?

6. BriBenute ypaBHEHUE IPAMOM, TPOXOISIIEN YEpE3 ABE TOUKH.
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BriBeauTe ypaBHEHHE NIPSAMON B OTPE3KAX.
3anuiuTe 0011ee ypaBHEHUE MPSAMOIL.

© o N

Kak HaliTu yros Mex1y IByMs IpSIMbIMU?

10. CdopmynupyiiTe ycloBUS MNapaVIEIbHOCTH U IMEPHEHIUKYISIPHOCTH
IPSIMBIX.

11. Kak HaliTH TOYKY E€peCEUECHHS] MPAMBIX ?

12.  UYto Ha3bIBaeTCs PACCTOSIHUEM OT TOYKH [0 MpsAMOM? 3amuiiure
bopMyITy HAXOKIEHHUS PACCTOSTHUSA OT TOUKH JI0 TPSMOIA.

13.  JlaiiTe moHsATHE JIMHUU BTOPOTO MOPSIIKA.

14.  OxpyXHOCTb: OlpesiesieHuE, ypaBHEHHUE, IOCTPOCHUE.

15. Dmnnunc: ompezaeneHue, ypaBHEHHeE, MOCTpoeHHe. YUTo HasbIBaeTcs
BEpILIMHAMU JJUIUICA, POKYCHBIM PACCTOSIHUEM, SKCLIEHTPUCUTETOM?

16. TmnmepOomna: ompezeneHue, ypaBHEHHUE, MOCTpoeHHe. UTO Ha3bIBaeTCs
BEpUIMHAMU TUNepOoibl, aCUMOTOTaMHu, 3KcueHTpucuteroM? Kakas rumnepboia
Ha3bIBACTCS COMPSIKEHHOW 110 OTHOIIEHUIO K JaHHOM?

17. TlapaGona: onmpesaencHue, ypaBHEHHE, IOCTPOCHUE.

18. UYto Ha3bIBaeTCA TUPEKTPUCAMU ILIUIICA, TUIIEPOOJIBI, MTapadoIb?

Tema 13. IloBepXHOCTH U JIMHUHM B IPOCTPAHCTBE.

[lonsitue 00 ypaBHEHMM MOBEpXHOCTU. I[loBEepXHOCTH TIEPBOrO MOpsAKa.
VYpaBHeHue miockocTy. Pazmunbie (hOpMBbI 3aMUCH YpaBHEHUs TUIOCKOCTH. PaccTosinue
OT TOYKM J0 IUIOCKOCTH. B3auMHOE pacnoyiokeHue ABYX IIOCKOCTEN, YTOJI MEXKIY
mrockocTsAMU. [loBepxHOCcTH BTOpOrO mnopsaka. ['eomerpuueckne CBOWCTBA 3TUX
MOBEPXHOCTEH, WUCClenoBaHne uX (OpPMBI METOJAOM CEUCHUN (DJUIUIICOUI,
OJIHOTIOJIOCTHBIM ¥ JIBYMOJIOCTHBIM  TUNEpOONOW], TUNEpPOOTUYECKUA |
AIUITUNTUYECKUM MapadoIou1, KOHYC BTOPOTO MOPSIKA).

KOHI’I’ZpO]Zbele 60npocosl.’

1. YTo moHUMAaIOT MO/ MOBEPXHOCTHIO?

2. Uro Ha3bIBacTCs ypaBHEHUEM IIOBEPXHOCTM B JEKapTOBOM CHCTEME
KOOpJIMHAT?

3. UTto 13 cels mpeACcTaBiIsieT MOBEPXHOCTH IMEPBOTO MOPsiaKa?

4. BriBegure ypaBHEHHE IIIOCKOCTH, MPOXOAAIIEH YE€pE3 NAHHYHKO TOUKY,
MEPIEHAUKYJISIPHO TAHHOMY BEKTOPY.

5. 3anumuTe 00111ee ypaBHEHUE TIJIOCKOCTH.

6. Kak HailTu paccTosiHUE OT Ha4yaJila KOOPJAUHAT JI0 TIIOCKOCTH?

1. PaccMoTrpure yacTHbIE Cilydyad MOJIOKEHUS IIOCKOCTH OTHOCUTEIIBHO

OCEN KOOpJIUHAT.



17

8. Kak Moryt pacnosaratbcsi iB€ IJIOCKOCTH B MIPOCTPAHCTBE? 3amuUIINTE
YCIIOBUSI MapajuIeIbHOCTU W MEPHEHAUKYISIPHOCTH ABYX IUTOcKocTed. Kak HailTu
YTOJI MEXK]TY IBYMSI TNTIOCKOCTSIMU?

Q. Kak nocTpouTs mI0CKOCTh B CUCTEME KOOPIMHAT?

10. Yro u3 cebs mpencTaBIsIOT MOBEPXHOCTH BTOPOTO MOPsiAKa?

11. TIlpuBenurte mpuUMeEphl MOBEPXHOCTEH BTOPOTO MOPSAJKA U 3aMUIIUTE UX
ypaBHEHHUS.

Paznean II1. JIuneiinas anareopa.
Tema 14. OcHOBHBIE CBe/IeHHsI 0 MATPHULIAX.
[Tonsitue Matpunpl. Buasl Matpun. Onepanuu Haj MatpuuaMu (YMHOKEHHE
MaTpUIbl HA YUCJO, CIOXEHUE, BHIYUTAHUE, YMHOXEHUE MATpHULl, BO3BEJECHUE B

CTEIeHb, TPAHCTIOHUPOBaHUE MaTpull). CBOMCTBa onepaluii HaJl MaTpUIIAMHU.

KOHWlpOJZbele eonpocsbl.

1. UYro Ha3bpIBaeTCs MaTpHLel pazmepa m X n?

2. Kakune nBe maTpuibl HA3bIBAKOTCSA PABHBIMU?

3. JlaliTe moHsATHE MATpULBl (BEKTOpA) - CTPOKU, MATPULBI (BEKTOpaA) -
cToJIoI11a.

4, ChopmynupyiiTe omnpeneneHusl KBaJpaTHOW MaTpullbl N-TO TOpsAKa,
JAArOHAIIBHOM MATPHUI[bl, EAMHUYHOW MAaTPULIBI N-T0 HOPSAKA, HYJIEBOM MATPULIBI.

5. JlaiiTe moHsATHE omepauysM HaJl MATPULAMH: YMHOXXECHUE MAaTpPHUILIbI HA
YHUCJI0, CJI0KEHUE U BBIYUTAHUE MATPULI.

6. Korna ymHoxeHne Matpun onpeneneHo? Kak yMHOKUTB ABE MaTpULIbI?

1. [Iepeuncnure cBOMCTBA ONEpalnil HAJl MATPUIIAMU.

8. Yem omimyaercs onepanuds YMHOXKEHHS MaTpULl OT ONEpauuu

YMHOXEHHUSI YACEIN?

Q. Uro Ha3pIBaeTCs IIEJOW MOJOXKHTEIbHON crenenpto A™ (m>1)? s
KaKUX MATpUIl OINpENesieTcs oIepanus BO3BeNeHUs B creneHb? [lepeunciute
CBOWCTBA 3TOU ONEpaLUH.

10. [aiite moHsTHE oOmepalMd - TPAHCIOHUPOBAHHE  MATPHIIHI.
ITepeunciure CBOMCTBA 3TOM ONEPALIHH.

Tema 15. Onpeneaurein.
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Onpenenurens BTOPOrO W TPEThEero MopsakoB. I[IpaBuio TpeyrojabHUKA.
Munopel u anrebpanueckue jgomnojiHeHus. Teopema Jlammiaca. CaolicTBa
onpenenurteneid. O0paTHast MaTpulia, €€ CyIIeCTBOBAHUE U BHIYUCIICHHE.

Koumponvuvie 6onpocwi:

1. JlaliTe moHsATHE ONPEICIIUTEII KBAAPAaTHON MaTpUIlbl (MaTpuls! 1-ro, 2-
ro, 3-ro nopsakoB). UTo u3 cebs NpencTaBisieT NpaBWUIIO TPEYroJbHUKA (WU
npasuiio Cappyca)?

2. Cdhopmynupyiite omnpeneneHuss MuHopa Mij M anredpanvyeckoro
JOTIOJIHEHUS Ajj 2JIEMEHTA @j; MaTPULIBI N-T0 MOPAIKA.

3. Kak naiitu onpenenurens MaTpuisl 1o reopeme Jlamaca?

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

S. Cdopmynupyiite cBOMCTBa ONPEACIUTENEH.

6. JlaiiTe noHsITHE OOPATHON MATPUIIBL.

7. Kakast MaTpuiia Ha3bIBaeTCsS HEBBIPOXKIECHHON (HEOCOOEHHOM), a KaKas

BBIPOXKICHHOM (0COOEHHOIT)?

8. Chopmynupyiite HE00X0IUMOe U JI0CTaTOYHOE yCJIIOBUE
CYILLECTBOBAHHSI OOPATHON MaTpPUIIBI.

9. CdopmynupyiiTe anropuT™ BEIYUCICHUS] OOPATHON MaTPUIIBL.

10.  [aiite moHsTHE MUHOPaM K-TO MOpsIKa MaTPHIIBL.

Tema 16. CucteMbl BEeKTOPOB, PAHT MATPHIIbI.

[Tousitue mumuopa K-ro mopsimka matpuinpl. [loHsTHE paHra MAaTpHIIBL
CBoiicTBa paHra MaTpuilbl. AJITOPUTM HaxO0XIEHUS paHra Martpuibl. JluHeliHas
KOMOHMHAIMsA CTPOK MaTpullpl. JIMHEHHO 3aBUCUMBbIE W JIMHEWHO HE3aBUCUMBIE

CTPOKHM MaTpuubl. Teopema 0 paHre MaTpULIbI.

Koumponvuwie 6onpocowi:

1. Uto nHazbiBaeTcsi paHrom Martpuibl? Ilepeunciure cBOCTBa paHra
MaTpULIBI.

2. ChopmynupyiiTe anropuT™M HAXOXKICHUS PaHTa MATPHIIHI.

3. Yrto Ha3bIBAETCS TMHEHHON KOMOMHAIIMEN CTPOK MATPHUIIbI?

4, Kakue cTpoku MaTpHIlbl HA3bIBAIOTCS JIMHEWHO 3aBUCUMbBIMU U IMHEWHO
HE3aBUCUMBIMU?

5. ChopmynupyiiTe TeOpeMy O paHT€ MATPUIIBI.

Tema 17. Cucrembl JIMHEHBIX yPABHEHHH.
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OcHOBHbBIE IOHATUA U ONpeAcIeHUs. MaTpuyHas 3alUCh CUCTEMbI TUHEWHBIX
ypaBHeHu#. Cructema N JIMHEWHBIX YpaBHEHUI ¢ N mepeMeHHbIMU. MeToa oOpaTHOi
MaTpuilsl U popmyisl Kpamepa. Merop Maycca. Cuctema m JIMHEHHBIX YpaBHEHUH C
n mnepeMeHHbIMU. VccienoBaHune CUCTEMBbl JIMHEMHBIX YypaBHEHUU. Teopema
Kponekepa-Kanemnmn.

KOHmpOJZbele 60Nnpocosl.

1. JlaTe mMoHATHE CUCTEMBI M JTMHEWHBIX YPABHEHUM C N IEPEMEHHBIMMU.

2. UTo Ha3bIBAECTCS PEIICHUEM CUCTEMBI IMHEUHBIX YPABHEHUI?

3. Chopmynupyiite ornpeesieHuss COBMECTHON U HECOBMECTHOM CHCTEM.

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

S. Kakue paBe cucCTeMbl ypaBHEHHH Ha3bIBAIOTCS PaBHOCWIHLHBIMU
(?KBUBAJICHTHBHIMHU )?

6. JlaliTe MOHATHE MATPUYHOTO YPaBHEHUS.

7. [lepeuncnure METOIbI PELICHHS] CUCTEMBI TUHEWHBIX YPABHEHUM.

8. B uem 3aknrogaeTcst MeTos1 00paTHOM MaTpHUIIbI?

9. 3anummre popmyinsl Kpamepa.

10. Omummute Mmeron I'aycca. KakoBbl JOCTOMHCTBAa 3TOTO METOJa IIO
CPaBHEHMIO C IPYTUMHU?

11. Cdopmynupyiite  Teopemy Kponekepa-Kamemnu  (Teopema o
COBMECTHOCTH CUCTEM JIMHECWHBIX YpaBHEHUN).

Tema 18. KommiekcHbIe YHCJIa M MHOTO4YJI€HBI.
[TonsiTe  KOMIUIEKCHOTO 4ucia. ApupMeTHUecKHue OImepaiuu  Hajl
KOMIUIEKCHBIMU uncliaMd. KOMIUIEKCHAsI TIJIOCKOCTh. TpuUroHOMETpUYecKas |

IIOKa3aTcJIbHas1 (bOpMBI KOMIIJICKCHOI'O YHCJIa.

KOHI’I’ZpOJZbele eonpocsl.

1. JlaiiTe MoOHATHE KOMIUIEKCHOTO YHCIIa.

2. Yo sBIIsieTCS JEUCTBUTEILHON 1 MHUMOM Y4acThIO unciaa?

3. Kakune KoMIIJIEKCHBIE YMCIia HA3bIBAIOTCSA MHUMBIMH, YUCTO MHUMBIMM ?
4, Kakue nBa KOMIUIEKCHBIX YMCIIa HA3bIBAIOTCS PABHBIMU?

5. Chopmynupyiite apudmMeTuueckue ormeparud HajJ KOMIUIEKCHBIMHU

YyycjaMy B airedpandeckon popme.
6. M300pa3uTe KOMILICKCHOE YHCIIO B KOMILJICKCHOM IIJIOCKOCTH.
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1. Yrto u3 ceds mpeacTaBisieT TPUrOHOMETprUIecKast (popmMa KOMIIIIEKCHOTO
yucia?
8. Chopmynupyiite onepalMy  HaJl  KOMIUIEKCHBIMH  YHCIIAMH,

3alMCAaHHBIMU B TPUTOHOMETpUUYECKOU (opme (CIOXKEHUEe, YMHOKEHHUE, JeICHHUE
KOMILUIEKCHBIX YUCEN, BO3BEJCHNE KOMILJIEKCHOTO YMCIa B HATYPAJIbHYIO CTEHEHb N,
U3BJICYEHUE KOPHA N-0i CTENMEHU U3 KOMIUIEKCHOTO YKCIIa).

9. 3anuiuTe MOKa3aTenbHy0 POPMY KOMILIIEKCHOTO YHUCIIA.

3.3. AKTHBHBbIE M HHTEPAKTHBHbIE ()OPMBI MPOBEACHUS 3aHATHIA

B kadectBe akTUBHBIX (OpPM TIPOBEACHHS 3aHATHA 10 JIUCIUILIINHE
npeqiaraeTcss aBe  (opmbel:  Jeknusa-Oeceja W KOHCYJIbTallMOHHas pabota
npenoaBaresis. Beioop mHTepakTHBHOM (hOPMBI TPEAOCTABIIACTCS HEMOCPEACTBEHHO
MIPETIOIaBaTEIIO.

Jlexnus-Oecena mpeamnoaaracT HETOCPEACTBEHHBIM KOHTAKT MPEIO aBaTelis C
aymutopueii. HeocrmopuMbIM  MpEeMMyIIECTBOM  JICKIIMH-OECENbl  SIBISCTCS
BO3MOKHOCTb PACHIMPUTH KPYT MHEHUW CTOPOH, NMPUBJICUb KOJUICKTUBHBIC 3HAHUS
U OIIBIT, YTO UMEET OOJBIIOE 3HAUCHUE B aKTUBU3AIMU MBIIUICHHUS 00YYarOIIUXCSl.
Bomnpocsl npenogaBaTesnb MOXKET apecoBaTh KaKk BCEl ayIUTOPUU, TaK U KOMY-
TO KOHKpeTHO. OHM MOTYT OBITH KaK IPOCTHIE, CIOCOOHBIE COCPEIOTOYUTH
BHHUMaHHWE Ha OTACIBHBIX BXKHEHIIUX JJIEMEHTaX TEMbl, TaK W TPOOJIEMHBIC.
OOyuaromyecs, TPOIyMbIBasi OTBET Ha 3aJJaHHBINA BOIIPOC, MMOTYyJarOT BO3MOKHOCTD
CaMOCTOSITEITLHO MPUUTH K TEM BBIBOJAaM M 0000IIIEHUSIM, KOTOPBIC MPEeTogaBaTelb
JOJKEH OB COOOIIUTh UM B KaU€CTBE HOBBIX 3HAHUH, JTUOO MOHATH TIIyOUHY U
BAXHOCTh OOCYXJaeMoOi MpoOJEeMbI, YTO TMIOBBINIAET HMHTEPEC U CTENEHb
BOCIIPUSITUSI MaTepHaa.

Koncynbranonnass pabota TmpemojaBaTenis MpeAriojiaraeT JBa BHJA
KOHCYJIBTAIIMI: TPYIOBbIE W WHAWBUAyalbHbIC. Ha TpymnmoBoi KOHCYJIbTAIUH
MpernoaBaTeIb Ha3bIBACT TEMY MPEACTOSIIETO CEMHUHAPCKOTO 3aHSATHS, BOMPOCHI
U TIOPSAI0K UX OOCYXICHUS; TaeT KPATKUK 0030p MCTOYHUKOB U PACKPBIBACT UX
3HaueHue s Hauboliee TMOJHOTO PACCMOTPEHUS  COOTBETCTBYIOUIUX
TeopeTnueckux mpoobiem. Ilpum sTomM oH oOpamaeT BHHMaHue Ha Haubolee
CJIO’KHBIE BOTIPOCHI, HA KOTOPHIE HY)KHO 00paTUTh O0Jiee MPUCTAIIHPHOE BHUMAHNUE
npu pa3zdope Tembl, JaeT COBETHI O MYTIX HX NPEOJOJICHUS; PEKOMEHIyeT
HauOosee 1enecoo0pa3Hbple COCOObl OpTaHU3aIMU CaMOCTOSITEILHOM pPabOTHI.
[IpoBeneHre MHAMBUAYATbHBIX KOHCYJIbTAIIMH MPOBOIUTCS TpEHogaBaTelieM B
CIICIIMAJIbHO OTBEJICHHOE BpeMs. B 3TOM ciaydyae K HEMYy 3a MOMOIIBIO MOTYT
00paTUTHCS KaK T€, KTO UCHBITHIBAET TPYJHOCTH B U3YUCHUH JTAHHOW TEMBI, TaK
u oOydaromuecsi, KOTopble XoTeau Obl OoJiee r1yOOKO pa3o0paThCsi B BOMpPOCax
CeMHHapa.
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WNuTtepakTBHOE OOyYeHHE M0 [WCUUIUIMHE MPEAINoyaraeT: peryispHoe
OOHOBJIEHME M HCIOJIb30BAHUE AJIEKTPOHHBIX YUEOHO-METOJAMUYECKUX MaTepUasoB;
HCIIOJIb30BAaHUE COBPEMEHHBIX MYJIbTUMEIUNUHBIX CPEACTB OOYUYEHUS; MPOBEACHHE
ayJIMTOPHBIX 3aHATUA B PEKHMME pealbHOro BpeMeHU mocpenacTtBoM WHrepHeTa,
Korja oOydJarommecs M MpernojaBaTelid UMEIOT BO3MOXKHOCTh HE TOJBKO CIYIIATh
JIEKIIUH, HO ¥ 00CYXIaTh Ty WIH UHYIO TEMATHKY, y4aCTBOBATh B MPEHUSIX U T.J.

C uenpio KavyeCTBEHHOM MOATOTOBKH OOYYaIOIIUXCS MO MPEJCTaBICHHOM
JUCHUIUIMHE  TpEeArojaraeTcss  M3yuyeHWe  JAWCHUIUIMHBL B CIEIYIOIIHUX
WHTEPaKTUBHBIX (hopmax: 1) paboTa B MaJIbIX rpynnax; 2) TUCKYCCHS.

PaboTa B ManbIX rpymnmax — 3TO OJHA U3 CaMbIX MOMYJSPHBIX CTpATEruil, TakK
KaK OHa JIaeT BCeM 00ydaromuMcs (B TOM YHCII€ U CTECHUTEIbHBIM) BO3MOXHOCTD
y4acTBOBaTh B paboTe, MPAKTUKOBATh HABBIKM COTPYTHUYECTBA, MEKIUIHOCTHOTO
oOmeHus (B 4aCTHOCTH, YMEHUE aKTUBHO CIIyIIATh, BEIpAOAThIBaTh 00I€€ MHEHUE,
pa3pemiaTh BO3HHKAIOIINE pasHorjacus). Bce 3To yacto ObIBaeT HEBO3MOXKHO B
O0o0JBIIOM KOJUIEKTHBE. PaboTa B Majoil rpynne — HeoTbemJieMas 4acTh MHOTHX
MHTEPAaKTUBHBIX METOJIOB, HAIPUMEP, TAKUX, KAK MO3auKa, 1e0aThl, OOIIECTBEHHbIE
CJIyIIaHUsl, TOYTH BCE BUJIBI UMUTAIUH U JIp.

[Ipu opranuszanuu TpynmnoBoil padoThl, ciexyer oOpallaTh BHMMAaHHUE HA
cieayomue ee acnektel. HyxHo yOenuthbcsi, 4To oOywarommuecss 00J1a1aroT
3HAaHUSMU U YMEHHUSIMH, HEOOXOAUMBIMHU IS BBIIIOJHEHUS TPYMIIOBOTO 3a/laHusl.
HexBaTka 3HaHMiII O4YEHb CKOpPO AAacT O ce0e 3HaTh — OOydYarouIuecss HEe CTAHYT
npuiaratb yCWJIMW s BBITIOMHEHWs 3amanusa. Hamo craparecs caenaTh CBOH
UHCTPYKIMU MaKCUMaJbHO YETKUMH. MajoBEepOsITHO, 4YTO TIpylna CMOXKET
BOCHIPUHSATH 00Jiee OJTHOM WM JBYX, AaK€ OUYE€Hb YETKUX, MHCTPYKILIMI 3a OJIUH pa3,
NO03TOMY HAJ0 3alMChiBaTh MHCTPYKUMH Ha jaocke W (wim) kKaptoukax. Hano
IPEOCTABIIATh IPYIIE JOCTATOUHO BPEMEHHU Ha BBIIIOJIHEHUE 3aJaHMUSL.

Jluckyccrs Kak METOJl MHTEPAKTUBHOTO OOYYCHHs YCIEITHO MPUMEHSIETCS B
cucTeMe yueOHBIX 3aBEJICHHI Ha 3arajie, B MOCIEIHIE TO/IbI cTaja MPUMEHSITHCS U B
Hameil cucrteme oOpazoBaHus. Meton auckyccun (y4eOHOM — JTUCKYCCHUM)
MpEACTaBIIsIeT COOON «BBIMICANTYIO M3 OeperoB» IBpUCTHUECKYIO Oecemy. CMBICT
JAHHOT'O METOJla COCTOMT B OOMEHE B3IUIiAaMH 110 KOHKPETHOM Ipobiieme. DTO
aKTUBHBIM METOJ], TTO3BOJISIOIIMI HAyUYHUTHCS OTCTaMBaTh CBOE MHEHHE M CIIyIIaTh
JPYTHUX.

OOBIYHO TpeAnoNaraeTcsi, 4YTO W3 MBIIUICHUS POXKIAeTCsl OTBET Ha
BBICKA3bIBAHUE OIIMOHEHTa B JMCKYCCHH, TOJTOMY pPa3HOMBICIHE H POXKIACT
nuckyccenro. OMHaKO J1e710 0OCTOUT Kak pa3 HaoOOpOT: Crop, AUCKYCCHUS POXKIAET
MBICITb, aKTUBU3UPYET MBIIIJICHUE, @ B YYEOHON TUCKYCCHH K TOMY e 00eCIIeunBaeT
CO3HATEJIbHOE YCBOCHHE Y4YEeOHOro MarepHuaja KaK IMPOAYKTa MBICIUTEIbHOW €ro
pPOpPadbOTKH.
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MeTronx NOHUCKYyCCHMHM WCTONB3YeTCS B TPYNMNOBBIX (opmax 3aHATHH: Ha
CEMHHApaxX-TUCKYCCHsIX, COOeCeOBaHUIX MO OOCYKICHHIO WTOTOB BBHITIOJHCHHS
3aJJaHUI Ha IPAKTHYECKHUX U TaOOPATOPHBIX 3aHITHUSIX, KOTAa 00YJArOIIMMCS HY>)KHO
BBICKA3bIBaThCS. Ha JIeKIuu TUCKYCCHs B TTOJTHOM CMBICTIE Pa3BEPHYTHCS HE MOXKET,
HO JWCKYCCHOHHBIH BOIIPOC, BBI3BABIINN Cpa3y HECKOJBKO PA3HBIX OTBETOB W3
ayJIMTOPHH, HE TIPUBEIS K BRIOOPY OKOHYATEIIHPHOTO, HAN0O0JIee MPAaBIIIBHOTO U3 HUX,
co3gaeT arMochepy KOJUICKTHBHOTO PAa3MBIIUICHUS W TOTOBHOCTH CIyIIATh
IpenoAaBaTesisi, 0OTBEYAIOIIeTr0 Ha STOT AUCKYCCHUOHHBINA BOTIPOC.

Jluckyccust Ha CEMHUHAPCKOM (TIPaKTHYECKOM) 3aHSTHH TPeOyeT PO TyMaHHOCTH
¥ OCHOBAaTeIILHOW TMPEIBAPUTEIBHON MOATOTOBKH OO0y4daeMbiX. HyKHBI HE TOJIBKO
xopome 3HaHusS (0e3 HHMX JUCKyCCHsl OecnpeaMeTHa), HO TakkKe HajJudue Yy
OOyJaroIMXcsi YMEHHUS BBIPaKaTh CBOM MBICIIH, YETKO (DOpMyIHpoBaTh BOMPOCHI,
NPUBOJIUTH APTYMEHTHI W T. JI. YUeOHBIC TUCKYCCHH OOOTamarOT MPECTABICHUSI
00ydJaromuxcs Mo TeMe, YIOPSII0YNBAIOT U 3aKPETUISIIOT 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 y4deOHas NeATeIbHOCTh, OCYIIECTBIsieMas 0e3 HEemoCpeICTBEHHOTO
pykoBoAcTBa  mpemnoaaBarens.  CamocrtostensHas  pabota  ecTb 0000
OpPraHM30BAHHBIN BUJ Y4€OHOU NEATENBHOCTH, IPOBOJUMBIN C LENbIO MOBBIIICHUS
3p(EKTUBHOCTH MOATOTOBKM  OOydYalolUXCsl K HOCIEAYIOUUM  3aHATHUSM,
(OopMUPOBAaHUS Y HUX HABBIKOB CAMOCTOSITEJIbHOM OTPAaOOTKU yueOHBIX 3a/laHui, a
TaK)K€ OBJIAJICHUS] METOJUKON OpraHu3allMd CBOEr0 CaMOCTOSITENBHOIO Tpyda B
LEJIOM.

SIBisisiIch  HEOOXOAMMBIM 3JIEMEHTOM JTUAAKTHUYECKON CBS3M PA3NUYHBIX
METO/MOB OOYy4YEeHHs MEXIy COOOH, caMmocTosTelabHas paboTa O00yYarolUXCs
npu3BaHa obOecrneuuTh Oosiee TIyOOKOE, TBOPYECKOE YCBOECHHWE MOHATUHHOTO
anmnaparta JUCHUIUIMHBL «MareMaTuka», CoJepKaHusl OCHOBHBIX TEM U JIUTEPATYPHI
10 JAHHOW AMCLMILIIMHE.

OOGy4aronuMcst 3a09HOM (POopMBI 0OYUIEHUS TT0 TUCITUIIMHE 0C000¢ BHUMAHUE
clelyeT OOpaTUTh Ha CaMOCTOSATEIbHOE H3yUYEHHE PEKOMEHJOBAaHHON Yy4yeOHOM
JuTepaTypsl. B mporiecce n3ydeHus iurepaTypbl HEOOXOAUMO COCTABIISATH KOHCIIEKT.
KoHcnekT JomkeH coiepx aTh KpaTKOe COJIep)KaHHUEe HCTOYHHMKA, XOJ MBICIeH
aBTOpa, BaKHEUITME U(PHI, BHIBOIBI.

[Tomomps oOywaromuMmcsi B M3YYEHUM JUCHMIUIMHBI  «MaremaTtuka»
IpernoAaBaTesib OKa3blBAIOT HE TOJBKO MyTEM YTEHUS JIEKIMM M TMPOBEICHUS
CEeMHHAPCKUX 3aHATUH, HO W B 4achl, OTBEAEHHBIC NpenofaBaTessiM JUis
KOHCYJIbTALIH.

Opranuzanusi CaMOCTOSTENBHOU pabOThl 00yUYaIOIINXCS T0KHA CTPOUTHCS 110
CHCTEME TTOITAITHOTO OCBOCHUS MaTepuaia. MeTo/ MoATamHOTO U3yUeHHUs BKITI0YaeT
B ce0s TMpeaBapuTENbHYIO  TMOATOTOBKY, HEMOCPEICTBEHHOE  HM3yueHHUE
TEOPETUUYECKOTO COACPKaHUS UCTOYHHKA, 0000IIEHNE TTOTYICHHBIX 3HAHUN.

[IpenBapuTenpbHas MOATOTOBKA BKIIIOYAET B ce0sl ySACHEHHE LENHU WU3YUCHHUS
MaTepuaia, OLEHKY LIMPOThl MHPOPMAIMOHHOM 0a3bl aHATU3UPYEMOTO BOIpPOCA,
BBISICHEHUE €70 HAYYHOM U NPAKTUYECKOU aKTyalIbHOCTH. M3ydueHne TeopeTuIeCcKoro
COJEp)KaHUsl 3aKII0YaeTCsl B BBIACICHUM W YSICHEHHUU KIIIOYEBBIX TOHSATUN H
MOJIOKEHUH, BBIIBIIEHMHM WX B3aMMOCBI3M MW cucTeMaTm3anuu. (O000IeHne
MOJyYEeHHBIX 3HAHUM TMOApa3yMeBaeT IIMPOKOE OCMBICICHHE TEOPETUUECKUX
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MOJIOKEHUI Yepe3 OMpeJeieHne WX MecTa B OOIIeH CTPYKType H3ydaeMou
JUCUUTUIMHBI U UX 3HAYMMOCTH JIJISl IPAKTUYECKOM 1eITeIbHOCTH.

N3yuenune nucuuriunel «MaTtemaTiKa» Hy>KHO HAQUUHATh CO 3HAKOMCTBA C €ro
nporpaMmoil. 3ateM HeOoOXOAMMO YETKO OCMBICIUTH CTPYKTYpPY KaXKIOH TEMBI,
JOruKy €€ mnoctpoeHud. Jlanee mo cHuCKy JUTeparypsl Tpedyercs mnogoOpaTh
OTHOCSIIIIMECS K KOHKPETHOM TeMe YyueOHble MaTepuaibl, JIOMOIHUTEIbHBIE
MCTOYHUKH (KHUTHU, OPOLIIOPHI, )KYpPHAJIBI U JIp.).

MeTtoanyeckre peKOMEHIalliY 10 paboTe € AUTEPATYPOU.

[Ipu camoCTOATENEHOM M3YYEHHH OCHOBHOM PEKOMEH/IOBAHHOMW JHUTEPATYpPbl
oOy4JaronMmMcsi He00X0MMO 0OpPaTUTh ITABHOE BHUMAHKE Ha y3JI0BBIEC TOJIOXKEHHUS,
u3JlaraeMble B U3y4aeMOM TEKCTE.

Heobxoaumo BHUMATEJILHO 03HAKOMUTHCS C coJiepKaHUEM
COOTBETCTBYIOIIErO 0JI0Ka MHPOPMAIH, CTPYKTYPHPOBATh €TO0 U BBIICTUTH B HEM
HEeHTpaJibHOE 3BeHO. OOBIYHO 3TO OBIBAET KIIOYEBOE OIPEACIICHUE WIH
COBOKYIHOCTb CYIIIHOCTHBIX XapaKTEPUCTHK paccMaTpuBaeMoro oobekra. s Toro,
4TOOBl YyOEIUTHCS, HACKOJIBKO TJIyOOKO YCBOEGHO COJEP)KAHHUE TEMbI, B KOHIIE
COOTBETCTBYIOLIMX IV1aB U NaparpagoB yueOHbIX TOCOOMH OOBIYHO JaeTCsl IEPEUCHb
KOHTPOJIbHBIX BOIIPOCOB, HA KOTOPhIE 00yYarouuecs J0HKEH YMETh 1aTh YETKUE U
KOHKPETHBIE OTBETHI.

PaGota ¢ JOMOJHUTENBHOM  JUTEpATypOd  MpearnoiaracT  yMEHHUE
0Oy4Jaromuxcsl BBIICIATh B HEH HEOOXOJUMBIN acleKT U3y4aeMou TeMbl (TO, YTO B
JAHHOM TPYJi€ OTHOCUTCS HEMOCPECTBEHHO K U3y4aeMOi TeMe). DTO BaXKHO B CBSA3U
C T€M, YTO K JOIMOJHHUTEIILHON JINTEpaType MOKET ObITh OTHECEH IITUPOKHM CIIEKTP
TEKCTOB (y4eOHBIX, HAYYHBIX, XYJO0KECTBEHHBIX, MyOTUIIMCTUYECKUX WU T.JI.), B
KOTOPBIX UCCIIEYyEMbIN BOIPOC PacCMaTpUBAETCs JINOO YACTUUHO, JINOO ¢ 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
JOTIOJTHUTENBHYIO JINTEPATypy Lenecoo0pa3Ho npopadaTeiBaTh, BO-NEPBBIX, HA 0a3e
y’)K€ OCBOCHHOW OCHOBHOW JIUTEpaTyphbl, M, BO-BTOPHIX, HM3y4yaTb KOMIUIEKCHO,
BCECTOPOHHE, HE a0COIIOTU3UPYS UbI0-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 M3JI0KEHHUE CONep)KaHWs MCTOYHHKA,
CTaThH, MOKJIA/Ia, JEKIMH, BKIIOUYAIOIIee B CKaToi (hOpMe OCHOBHBIC TTOJIOKEHUS U
X 000CHOBaHHUE.
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Brimucku — 310 Kpatkue 3amnucu B opMe HUTAT (A0CIOBHOE BOCIPOU3BEICHUE
OTPHIBKOB HMCTOYHHKA, MPOU3BEIAECHUS, CTAaTbMU, COJEPXKAIIUX CYIIECTBEHHBIC
MOJIOKEHUS, MBICJIIM aBTOpa), JMOO JaKOHUYHOE, OJM3KOe K TEKCTYy H3JI0KEHHUE
OCHOBHOTI'O COJICp>KaHUs.

Te3ucel — 3TO cxKaATOE U3NOKEHUE KITIOYEBBIX UACH MPOUYNTAHHOTO UCTOUYHHKA
WIH TIPOU3BEICHUS.

AHHOTaIMH, PE3IOME — 3TO COOTBETCTBEHHO MPEJIEIbHO KpaTKoe 00001Iaroiee
U3JI0’)KEHUE COJIEP>KaHUsl TEKCTa, KPUTHUYECKas OICHKA MPOYMTAHHOTO JOKyMEHTa
WM TIPOU3BEICHHUS.

B nensix ctpykTypupoBaHus cofepKaHus u3ydyaeMoi paboThl 1esiecoo0pa3Ho
COCTaBJISITh €€ IJIaH, KOTOPBIM JOKEH PacKpbIBAaTh JIOTMKY MOCTPOCHHS TEKCTa, a
TAaK)K€ CHOCOOCTBOBAaTh JIYYIIEH OpPHUEHTALMM OOYYalOIIUMXCS B COAEp’KaHUU
IPOU3BEICHUSI.

CamocrosiTensHas padboTa oOyyaromuxcs OyaeT 3pPeKTUBHON U MOJIE3HOW B
TOM CITy4ae, €Clid OHa OyJeT MOCTpOeHa MCXOMAS W3 MOHUMAaHHUS 00ydaromuMUCs
HEOOXOJMMOCTH OO0ECHEeUeHUsT MaKCUMalbHO IIHPOKOIO OXBaTa pPa3IMYHBIX
UCTOYHHUKOB, JINTEPATYpPbI, YTO BIOJHE AOCTHKMMO IMpPH HAYYHOH OpraHu3aliu
y4eOHOro Tpy/a.

Pexomenpanmu 1o paboTe ¢ TECTOBON CUCTEMOM.

KoHTposs m ocBoeHHE Kypca AAaHHOW AUCITUIUTHHBI OCYIICCTBISICTCS MTyTEM
craun OO0ydJaroIMMHUCS MUCBMEHHBIX TECTOB. B TecTax mpemycMOTPEeHO YeThIpe, a
WHOT/IA ¥ TISITh TUTIOB BOTIPOCOB.

1. Bo16op eAMHCTBEHHO MPaBWILHOTO 0TBeTa. OTBET HA BOIIPOC JJAHHOTO THTIA
JIOJKEH OBITh TOJIBKO OJMH.

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

3. YcTaHOBKa MOCIEI0BAaTEIbHOCTH MTPABIIIBHBIX OTBETOB. 3aJa4a COCTOUT B
TOM, YTOOBI TPOHYMEPOBATHh MPEIJIOKCHHBIC BapHUAHTHl OTBETOB B TPABHIBHOM
TOPSIZIKE.

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 noJir0TOBKE K 3a4€Ty U DK3aMEHY

3adeT 00 AK3aMEH sIBJsIeTCs] OPMOI UTOTOBOTO KOHTPOJISI O0YUYarOIITUXCS 110
nucuumuinHe «MaremaTtukay. Marepuan caa€Tcss Mo BompocaM, NPUBEICHHBIM B
HacTosIel paboyelt mporpamMme. 3a4eT IPOBOIUTCS ITyTEM OTBETa 00YyJaIOIINXCsl Ha
BOIPOCHI, chOpMyIHpPOBAHHBIC MPEMNoIaBaTesieM. JK3aMEH K€ MPOBOJIUTCA MyTEM
OTBETa Ha 9K3aMEHAIIMOHHBIN OUJIET.



26

[IpenonaBarens BO BCTYNMUTEIHLHOM CJIOBE PacCKa3bIBaeT 00 OCOOEHHOCTSIX U
MOPsIKE TIPOBECHMSI 3a4eTa, JIN0O0 SK3aMEeHa U O KPUTEPHSIX OLICHKH 3HAHHIA.

Kaxapiii oOydaromuiicsi, BOWAS B ayAUTOPHIO, MOIy9IaeT BOIpoc, b0 Oeper
DK3aMCHAIIMOHHBIA OWJIeT, a 3aTeM HadMHaeT IOATOTOBKY K OTBeTy. Bpewms
noAroToBku — 15 muHyT Ha Bompoc. Ilocne oTBera 1o Bompocy, o0ydaroneMycs
MOTYT OBITh 3aJIaHbl JOIOJIHUTEIBHBIE BOIPOCHI B paMKax Bceld ydeOHOM

nporpamMmbl. bonee yriyOJIeHHO TPOBEPSIIOTCS 3HAHUS OOYYaOIIUXCS, WUMEIOIINX

HHU3KHUC OLCHKH II0 PEC3yJIbTaTaM TCKYHICTO KOHTPOJIA, a TaKKC IMPOITYCTHUBIONX

0O0JIBIIIOE KOJUYECTBO y‘{e6HLIX 3aHATHUM.

4.2. I'noccapuit
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 AJIEMEHTAMHU 3TOIO0 MHOXECTBA.

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

MHoxecTBa, »BJIEMEHTAMH KOTOPBIX SIBIISIFOTCS  JCHCTBUTEIBHBIE YHCIIA,
Ha3bIBAIOTCS YUCT06bIMU MHOMHCecmeamu (UMCIOBbIE MHOXKECTBA: HATypaJIbHBbIE,
1ieJIble, pallOHANIbHbIC, UPPAIIHOHANIbHBIE, IEUCTBUTEIHHBIC).

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

Tunsl MHTEPBAJIOB: 3aMKHYTHIE, MOJYOTKPBITHIE (IIOJy3aMKHYThIE), OTKPBITHIC,
MOJIyOECKOHEYHbIE MHTEPBAJIbl U OECKOHEUYHBI HHTEPBAI.

. Mooynem neiictBurensHoro yncna x (|x|) Ha3pIBacTCS CaMO YHCIIO X, €CIU x > 0,
¥ TIPOTHBOIIOJIOKHOE YUCI0 —X , ecin x<0.
. Ilocmosannas eéenuuuna — 310 BEIIMUMHA, COXPAHSIONIAs OJHO U TO K€ 3HAUCHUE.

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

@ynkyusa — >TO NPABUIIO, IO KOTOPOMY KaXKIOMY AJIEMEHTY X U3 MHOXKecTBa X
CTaBUTCSI B COOTBETCTBUE AJIEMEHT Y U3 MHOXKECTBA Y.

Oomwmii Bua ¢pyukmuu: y=F(X), rae x — He3aBUCcHMas mepeMeHHast (WM apryMeHT),
y — 3aBUCHMasl iepeMeHHas1, f — mpaswuio.
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10.MHOXecTBO BCeX 3HAYEHUN HE3aBUCHUMOW mepeMeHHOW (X), O KOTOpbIX
byHKUMS ~ ompenereHa, Ha3bIBaeTCca — ofaacmvlo  onpedenenusn  (Wd
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.®dyukuus y=f(X) Ha3pIBacTCI Heuemmuou, eciv i JTIOOBIX 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
TOBOPSAT, YTO 33J1aHa YUCI08d NHOC/1C006AMEIbHOCHb

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 0
(t.e. ee mpenen pasen 0).
19. ®yHKIUS HA3BIBACTCS HECKOHEUHO HONbULOU, ECITU TIPU X —> X, OHA CTPEMHTCS K
OeCKOHEUHOCTH (T.€. ee Ipejiell paBeH OECKOHEYHOCTH ).
sin x

20.11epBblii 3aMeyaTe/ILHBII Npe/e lim =1.
X—> 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 (ecam 3TOT Ipenen cyImecTByeT): y' = f'(x,) = i]xmogy
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23.Haxoxxnenne mpou3BOAHON (GYHKIIMH HA3bIBACTCS OUphepeHyuposanuem 3Tou
byHKIUY.

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.

[Ipenen oTHOIIEHUS ABYX O€CKOHEYHO MAJIbIX MM OECKOHEYHO OOJIBIITUX
GbyHKUMA paBeH Mpeiey OTHOMICHUS UX MTPOU3BOIHBIX.

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 MaKCUMyMa U TOYKAa MUHUMYMa — MOYKAMU IKCHIPEMYMA.

30.Touku, B KOTOPBIX MPOU3BOIHAS PaBHA HYJIO 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
pPaBEHCTBO: F'(x) = f(x).

33.CoBOKyHOCTh Bcex MepBooOpasHbiX it ¢yHkuuu f(X) Ha mpomexytke X
HA3LIBACTCS Heonpeldenennvim unmezpanrom ot pyuxuun f(X) u od6o3HavaeTCs

_[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 Hotomona-Jleionuya: 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, HICKOMYIO (DYHKITHIO ) U €€ TIPOU3BOAHBIC PA3TUIHBIX MTOPSIKOB.

39. ludpdepennnanbHoe ypaBHEHHE TIEPBOTO TMOPAIKA C  pa3oenaioujumMucs

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

40./Tuneitnoe oughgpepenyuanvnoe ypasnenue nepBoro nopsjika — ypaBHEHUE BHIA
V+f(x)y+g(x)=0.
41.3a0aua Kowiu — 3ama4a HaX0XACHHS 9aCTHOTO perieHus nuddepenmuana.

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 nocie0BaTeIbHOCTH YaCTUYHBIX CYMM psifa.

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

46.Ipusnax /lanambepa: Ilycts mns psama D u, € NONOXKUTEIbHBIMHM 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.Cmenennoii pAo — 3TO byHKIIMOHATBHBIN psn BUJIA
a,+a(x—a)+a,(x—a)’ +...+a,(x—a)" +..., TOE a,dyda..,da,- JCUCTBUTEIHHBIC
quca.

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
TpeXMepHOM 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 HA3bIBAIOTCS 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 np0u38e0euue/w JABYX HCHYJICBBIX BCKTOPOB HA3bIBACTCS YU CJIO, pABHOC
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 nepeo2o nopsaoka. (JluHuei mepBoro

nopsiKa sIBJsieTcs mpsimast.)
11.VpaBHeHue npsMoi ¢ yriioBbiM kKodddurrienTom 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,.

Ycnosue nepnenouxkynapnocmu npamoix: kk, =—1.
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14. Anzeopauueckum ypaenenuem 6mopoii cmenenu HA3BIBACTCS YpPaBHEHUE BHJA
Ax,+Bxy+Cy* +Dx+Ey+F =0, rne A, B, C, D, E, F — nelicTBuTeNbHBIC YKCIA U 110
KpaitHeil mepe ojiHo u3 uucen A, B, C ne pasHo 0.

15.JIuHuun, KOTOpHIE B CUCTEME JCKAPTOBBIX KOOPAMHAT OMPEACISIOTCS YpaBHEHUSIMU

BTOPOUl CTENEHU, HA3BIBAIOTCS JUHUAMU 6mOpo20 nopaoka. (IIpumepoM nuHUN
BTOPOTO MOPSIJIKA ABIISIOTCS OKPYKHOCTb, SJUTUIIC, napabdoa, runepoona.)

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

(x_xo)2 +(y_yo)2 =R’

2 2

X
17.Kanonuueckoe ypasuenue snnunca. — + % =1, rJe a — 60bIIast TOIYOCh JUIMIICA,

a

b — Mazast mosyocs.
2 2
LoXT Yy .
18. Kanonuueckoe ypasnenue 2unepbonvi. — — = 1, Tme a — JcUCTBHUTEIbHAS
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 IpPH MEepexoje OT OJHOM TOYKM K APYrod, HO HE
IIPOU3BOJIBHO, @ MO ONPEIEIECHHOMY ITPaBUIy (3aKOHY). DTO MPABUIIO ONPEACIIAETCS
HEKOTOPBIM YPABHEHHUE, HA3bIBAEMbIM YPAaBHEHUEM MOBEPXHOCTH.

21.Pa3nuyaioT MOBEPXHOCTH MEPBOro M BTOPOro MOPSIIKA.
[TpMepoM TIOBEPXHOCTH 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.

Paznen |11, JIuneiinasi anreopa

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

IZie a,;- SIEMEHTBI MaTPUIIBI (I — HOMEp CTPOKH, | — HOMEp CTOJIONA).
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2. JIBe matpuiibl A U B oiHOTO pazMepa Ha3bIBAIOTCS PAGHBIMU, €CIIU OHU COBIAJIAIOT
MO3JIEMEHTHO.

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 OUAZOHANbHBIMU 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
Ha3bIBAaCTCS 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 — 510 TEPEXON OT MaTpuibl A K Marpuue 4’ , B
KOTOPOM CTPOKH M CTOJIOIBI TOMEHSIINCh MECTAMH C COXpPaHEHHUEM MOPsJIKa.

9. Onpedenumenem mampuypl 6mopo20 nOpAOKa HA3ZBIBACTCA YHCIO, KOTOPOE
BBIYHCIIACTCS 110 hopMyJIe:

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

10.0npeoenumenem mampuuvt mpemovezo nopadka HaA3BIBACTCS YHCIO, KOTOPOE
BBIUUCISIETCS 110 popMyJie (TPaBUIIO TPEYTOJIbHHUKA):
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

o i+
TOpS/IKA HA3BIBAETCS €r0 MUHOP, B34Thli co 3Hakom (—1)":
— (it
4; =DM,
14.Teopema Jlannaca: Omnpenenutenb KBagpaTHOM MaTpUlbl pPaBEH CyMMeE

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

15.KBagpaTtHast maTtpuua, y KOTOpPOM BCE €€ 3JEMEHThI, PACHOJIOKEHHbIE HUXKE (WU
BBIIIIC) TJIABHOM JUArOHAJM, PABHBI 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 NpPU YMHOXXEHUM STOM MATpHUIBl HA [aHHYK0 Kak clOpaBa, TaKk M CleBa
MOJIy4YaeTcsl e AMHUYHAs MaTpULA.

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) — mPOU3BONIbHbIC YHCIA,

[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 Heco8mMecHHoll, eclii OHa UMeeT 00Jiee OJTHOTO PEIIEeHUSI.

22.Crnoco0bl pelieHns CUCTEM JIMHEHHBIX YPaBHEHUIA:
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a) Memoo oopammnoi mampuyul.

CucreMa TMHEHHBIX YPaBHEHUN MOKET OBITh 3amicaHa B MaTpudHou popme: AX=B,
rae A — marpuna K03 QHUIMEHTOB NPU MEPEMEHHBIX, WIA MaTPHIlA CUCTEMBI, X —
MaTpHIa-cToJI0ell TEepEeMEHHbIX, B — wMaTpuia-cronbder; CBOOOJHBIX UJICHOB.
Penrenuem cucteMsl OyaeT MaTpuua-cronben X=4"B.

0) Teopema Kpamepa:

Ilycte A- onpenenurenh MaTpHIbl CUCTEMBI A, a A - ONPENENUTENb MATPUILbI,
HOJy4aeMOM M3 MATPHIBl A 3aMEHOMU |-ro CTOJI0Ia CTOJ0IOM CBOOOJHBIX YICHOB.
Torma, ecnu A He paBHo (0, TO cucTeMa HMEET EIWHCTBEHHOE peIICHUE,
ompenensieMoe 1o GopMyiam:

A, .
=—(=1,2,...,n).
X =0 )

[Ipumevanne: meToq oOpaTHON MaTpuIbl U popMyiasl Kpamepa mpuMeHSIOTCS TSI
CHUCTEM JIMHEHHBIX YPAaBHEHHH, B KOTOPBIX KOJIMYECTBO YpaBHEHUU PAaBHO UYMCIY
MIePEMCHHBIX.

B) Memoo I'aycca:

C moMoOIIBbI0 AJIEMEHTAPHBIX MPe0Opa30BaHNUN CHCTEMa YPaBHCHHH MPHUBOINTCS K
PaBHOCWJIBHOW CHCTEME CTYNEeHYaToro BHIA, M3 KOTOPOH TMOCIEIOBATENbHO,
HayuMHasg C TMOCIeAHUX (MO0 HOMEpPY) IMEePEMEHHBIX, HAXOMSITCS BCE OCTaJbHbIE
MIepEMCHHBIC.
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5. OHEHOYHBIE CPEACTBA JJIA TEKYIIEI'O KOHTPOJIA
YCHEBAEMOCTH, IPOMEXYTOYHOMN ATTECTAILIMH I1O
NUTOI'AM OCBOEHMS JUCHUIIVIMHBI (MOY JIS1)

OreHKa Ka4yecTBa OCBOCHHS OOYYaIOIIMMHUCS 0Opa3oBaTEeIbHBIX MpOrpamMm
BKJIIOYAET B ceOsI MOPSAIOK, MEPUOIUYHOCTD, CUCTEMY OIIEHOK U ()OPMBI ITPOBEACHUS
TEKYIIET0 KOHTPOJIS YCIIEBAEMOCTH U MPOMEKYTOYHOM aTTeCTallui 00y4YatoIIuXcsl.

HopmartuBHo-meToanueckoe obecrieueHue TEKYILETO KOHTPOJIS
YCIIEBAEMOCTH U MPOMEXKYTOYHOM aTTECTallUh OOY4YarONIUXCs OCYIIECTBISETCS B
COOTBETCTBHHM C ToJo)keHHEeM «OO0 OCYIIEeCTBICHHH TEKYIIEro KOHTPOJIS
YCIIEBAEMOCTH U ITPOMEKYTOUYHON aTTECTAMK O0YJAIOIIUXCS.

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

Kpurepuu ouenku od0yyaromuxcst

Texkymasi arrecTanusi (TCKyIIHH KOHTPOJIb) YPOBHS YCBOCHHS COAEP KaHUS
JUCHUIUIMHBI BO3MOXKHO IIPOBOJHMTH B XOJE€ BCEX BHUIOB Y4YECOHBIX 3aHSATHN
METOJJaMHi YCTHOTO M IHUCBMEHHOTO ompoca (paboT), B Mpolecce BBICTYIICHUN
oOydJarommuxcss Ha TPAKTHUYCCKUX 3aHATHAX, 3allUuThl pedepaTroB, a TaKKe
MOCPEACTBOM TECTUPOBAHMUS.

KadyecTBO mNHMCBMEHHBIX pPaOOT OIEHUBAETCA HWCXOAS M3 TOTO, YTO
oOyyaroruecs:

- BbOpaiM W  UCNOJNB30BAIM  (PopMy W  CTWIb  U3JIOKEHHUS,
COOTBETCTBYIOIIUE LIEJISIM U COJICPKAHUIO TUCIUTUINHBI;

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

- TPEACTAaBWIM CTPYKTYPUPOBAHHBIN U TPAMOTHO HAIMUCAHHBIM 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 mpeaenaax ot 50 qo
74 % - «ynoBieTBOpUTEIbHO»; MeHee 50 % - «HEeYIOBICTBOPUTEIHHO.

Cnauya 3ayera NMpOUCXOIUT B ycTHOUW (popme mo Ouneram. B xome 3auera
CTYACHT JOJDKEH MPOAEMOHCTPUPOBATh 3HAHUS U YMEHHUS T10 MPEIMETY Y4eOHOTO
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Kypca. KadecTBO OTBETOB CTyIEHTOB W BBINOJHEHUE 3aJaHUN OLEHUBACTCS:
«3aYTEHOY, «3aYTEHO C OIICHKO» W/WIIN «HE 3aYTEHO», «HE 3aU4TEHO C OLICHKOI.

«32aYTEHO», «32YTEHO C OLEHKOW»:

- MIOJIHBIC, OCO3HAHHbIC 3HAHMS B paMKaxX Kypca JEKIHA U JOMOJTHUTEIHHON
JUTEPATyphl, 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 HK3aMEHE OIICHMBAIOTCS HAa «OTIMYHO», «XOPOLIO»,
«yIIOBJIETBOPUTEIHEHO» U «HEYIOBIECTBOPUTEIHLHOY.

OneHka «OTJIMYHO» BbICTABISETCA 00yUaroeMycsl, eClIu:

- TaHBl MCYEPIIBIBAIONINE M OOOCHOBAaHHBIC OTBETHl HAa BCE IOCTABIICHHBIC
BOTIPOCHI, PABUIILHO 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 00yUYaloIeMyCsl, €CIIu:

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

- B OTBETax HE BCErja BBIJICISUIOCH INIABHOE, MPH PEIICHUU MPAKTUYECKUX
3aJa4 He BCEr/la UCIOIb30BAIKNCh pallMOHAIbHbIE METOJIMKU PACcU€TOB;

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

OneHka «y/10BJeTBOPUTEJbHO» BHICTABISETCS 00yUaroUIeMycsl, €CIIHU:

- JIaHbl B OCHOBHOM TPaBUIIbHBIC OTBETHI HA BCE TIOCTABICHHBIE BOMPOCHI, HO
0e3 JOKHOW TriayOMHbI M OOOCHOBaHMS, NPH PEUIEHUU MPAKTHYECKUX 3aaad
CTYACHT WCIIONB30BA TMPEKHUNW OMNBIT W HE MPHUMEHSJI HOBBIE METOAUKH
BBIMIOJIHEHUSI PACUYETOB, OJHAKO HAa YTOYHSIONIME BOMPOCHI JaHbl B LEJIOM
IPAaBUJIbHBIE OTBETHI;

- TP OTBETaX HE BBIJIEISUIOCH IJ1aBHOE;

- OTBETHbl OBUIM MHOTOCIIOBHBIMM, HEUETKUMH U 0€3 JOJKHOM JIOTMYeCcKOil
H0CJIeI0BATEIbHOCTH;

- Ha OTHENbHBIC JOMOJHUTEIBLHBIC BOMPOCH HE JaHbl TOJOKHUTEIbHBIC
OTBETHI.

OuneHka «Hey10BJEeTBOPHUTEIbHO» BBICTABISETCS 00ydYaroIIEMyCsl, €CITH He
BBITIOJIHEHBI TPEOOBAHUS, COOTBETCTBYIOIINE OLIEHKE «yIOBIETBOPUTEIHHO.
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OOyuaromuecs, MPOMYCTUBIINE CBBIME /(5% y4eOHOTO BpPEMEHH, HE
aTTECTYIOTCS TI0O UTOraM cemecTpa. Bompoc 00 aTrecTanuu Takux OOYyYaroIIMXCs
penraeTcss B MHIWBUyaIbHOM MOPSIKE.

5.1. Cnucok Bonpocos k 3auety (1 cemectp)

Pasgei |. OcHOBBI MATEMATHYECKOI'0 AHAJIN3A.

1. [Tonarue wmHoxkecTBa. Kakue ObiBatoT MHOxecTBa? I[lepeuncnure
OTepallfy, BHIMOJHSIEMbIEC Ha/l MHOXKECTBAMHU.

2. Cdhopmynupyiite ompeneieHue 4YUCIOBOTO MHOXECTBA. Y KaXHUTE
COOTHOUIEHHE MEXKJYy MHOXXECTBAMHM HATypajbHBIX, ILEJIbIX, palMOHAIbHBIX H
NEHCTBUTENBHBIX YUCEN.

3. Uro Takoe mnoamHoxkecTBo? IlpuBeaure mnpuUMeEpbl MHOXECTB U
IIOJIMHOYKECTB.

4, Yro  HazpiBaeTcs  HUHTEpBaIOM  (mpoMexyTtkom)?  Hamummmure
0003HaYEHUE Pa3IUYHBIX HHTEPBAJIOB.

S. Chopmynupyiite onpeaenenne QyHKIuu. YTo Ha3bIBaeTcs 00JACTHIO
onpeesieHus (CyIecTBOBAaHUS) U 001aCThIO0 3HAYCHUM PYyHKIINU?

6. [lepeuncnure criocoObl 3ananus ¢yHkuuud. Kakoit cnoco6 Hamnbosee
HarJISTHBINA?

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

8. SBHbIE U HesiBHBIE pyHKIUU. [IprBeanTe npumMepsl.

9. Yro Ha3bIBaeTCs IIOCICAOBATEIHLHOCTHIO? Kakme BHIBI YHCIOBBIX
NOCJIEIOBATEIBHOCTEN BBl 3HAETE?

10. Kaxkue NIOCJIEOBATENBHOCTH Ha3bIBAIOTCS MOHOTOHHBIMH,
CXOISIINMHUCS?

11. [aiite ompezneneHue Tmpezena MmociaeaoBarenbHocTH. l[lepeunciute
OCHOBHBIE TEOPEMBI O MPEAEIIax NOCIEI0BATEIbHOCTH.

12.  Cdopmynupyiite mOHITHS OECKOHEYHO Majol IMOCIEI0BATEIbHOCTH U
OECKOHEUHO OOJIBIIION MOCIEA0BATEIBHOCTH. Y KAKUTE CBSA3h MEKy HUMHU.

13. Cdopmynupyiite omnpeaeneHue mnpenena ¢GyHKIUM B TOYKE.
[lepeuncnrute OCHOBHBIC TEOPEMBI O TIpeaenax GyHKIIUU.

14.  Yro Takoe MpaBOCTOPOHHUI U JIEBOCTOPOHHUI Mpeebl PyHKITUN?

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

16.  Jlaiite ompeneneHue HENPEPHIBHOCTH (PYHKIIMM B TOYKE U Ha
UHTEpBAJeE.
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17.  Yto takoe Touka paspeiBa QyHKIMU? Kakue OBIBAIOT TOYKMU pa3pbiBa
byHKIH?

18. Cdopmynupyiite omnpeneiaeHue npou3BoAHON (yHkuu. YTo Takoe
nuddepentiupoBanme GyHKIIMN?

19. B ueM coCTOUT reOMEeTPUIECKHUI U PUINIECKUIT CMBICIIBI TPOU3BOTHON ?

20. Cdopmynupyiite npaBuia 1udpepeHupoBaHns CyMMbI, IPOU3BEACHUS
¥ YaCTHOTO JIBYX (DYHKIIUH.

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

22. Cdopmynupyite  mnpaBuna  auddepeHUUpoBaHUST  CTEIECHHOM,
jorapupMUYECKON, TOKA3aTeIbHOM, TPUTOHOMETPUUECKUX (PYHKITUH.

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

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

25. JlaiiTe onpejeneHre MakcuMyma (MUHUMYyMa) QYHKITUY.

26.  CdopmynupyiiTe HEOOXOIMMOE YCIOBUE CYIIECTBOBAHUS IKCTPEMYMA.

27. CdopmynupyiiTe JOCTaATOUHOE YCIOBUE CYLIECTBOBAHUS SKCTPEMYMa.

28.  CdopmynupyiitTe anropuT™M HaXOXKIECHUS SKCTpeMyMa (PYHKIIHH.

29. UYrto wHazmBaerca audpdepenmumanom ¢ynkmnun? Cdhopmynupyiite
OCHOBHBIE CBOMCTBa An(depeHnmana GyHKIUN.

30. Hanummre dpopMyny NpuOIMKEHHOTO BEIYMCICHHS 3HAUYCHUS (PYHKITHH
¢ momotbio quddepenimana.

31. [la#ite onpenenenue GyHKINU ABYX HE3aBUCUMBIX TIEPEMEHHBIX. UTO U3
cebs1 mpencTaBisieT O0JACTh oOmpefesneHus s (YyHKIUH JBYX TEPEMEHHBIX?
N306pa3nTe HA KOOPAUHATHOM MIIOCKOCTH.

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

33. JlaWite ompenmeneHWE YACTHOW MPOM3BOJHOW TIEPBOTO TMOPSIKA IS
GyHKIIMM JBYX MepeMeHHbIX. Hamummre BbIpaXkeHUs Ui BCEX YacCTHBIX
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 YCIOBHUS HX
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 NOPSIMOYTOJBHOM CHUCTEMBI KOOPAWMHAT 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.

d. [Tonsitue BekTopa. [lnnnHa Bekropa. KoiummHeapHbie 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 0aszucy. CBoiicTBa KOOpAMHAT BEKTOPA.

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

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

11. TloHATMe KOMIUIaHapHBIX BEKTOPOB. BekTopHOEe mNpoU3BEACHHUE.
OCHOBHBIE CBOWCTBA BEKTOPHOT'O IIPOU3BEICHUSI.

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 mpsMoii, MPOXOASAIICH yepe3 2 TaHHbIE TOUKH.

17. VYpaBHeHue mpsiMoil B OTpe3Kax.

18.  VYrox mexmy IByMs IPSIMBIMHU.

19. VYcrnoBue napamienbHOCTH U NEPICHAUKYISIPHOCTH MPSMBbIX.

20. PaccrosHue OT TOYKH 10 MPSIMOM.

21. Jlunum BtOporo mnopsaka. OKpYKHOCTb W 3JUIMIC (OIpeneseHue,
ypaBHEHHE, IOCTPOEHUE).

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

23. Ilapabomna (ompesenenue, ypaBHEHUE, TOCTPOCHHE).

24. IloHsATHEe TOBEPXHOCTH. YpaBHEHHE IIOBEPXHOCTH. YpaBHEHUE
TUTOCKOCTH, TPOXOJAIICH dYepe3 MaHHYI TOYKY, NEPICHIUKYIAPHO ITaHHOMY
BEKTOPY.
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25. YacTHple ciay4yaul TIOJIOKEHHUS IIJIOCKOCTH OTHOCUTENIBHO  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 u3 cebds mpeCTaBISIIOT OBEPXHOCTH BTOporo nopsaaka? [lpusenute
pUMEPHI TOBEPXHOCTEN BTOPOro NOPS/IKA M 3aITUIIUTE UX YPABHEHHUS.

Pasznea I11. J/Iluneiinas anredpa.

1. [TonsitTne MmaTpuibl. Buasl Mmatpuil.

2. Omnepannn Hax matpuriamu. CBOMCTBA ONEPALIHA.

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. CBolicTBa ONpeICIUTEIICH.

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

8. Panr matpuiibl. ATTOPUTM BBIUKCIICHUS paHTa MATPHUIIBI.

9. CoOTHOIIIEHUE 17151 PAHTOB MaTPHILIBI.

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

11. Cucrema m nMHEMHOro ypaBHEHHMsI C N mnepeMeHHbIMH. [lonsTne
pElIeHUs] CHUCTEMBbl JIMHEWHBIX ypPaBHEHUH, COBMECTHBIX, HECOBMECTHBIX,
OINPEJEIICHHBIX U HEOIIPEAEIICHHBIX CUCTEM YPABHEHUM.

12. Cucrema N JMMHEHHBIX ypaBHEHHWH ¢ N TiepeMeHHBIMA. MeTtoa oOpaTHOU
MaTpuLIpl.

13. Cuctema N nWHEWHBIX ypaBHeHHH C N mepemeHHbIMUA. Dopmyna
Kpamepa.

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

15. Tlonstue nN-mepHoro BekTopa. JIMHEWHO 3aBUCHMBbIE 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 apudmeTrueckue omneparuy HaJ KOMIUIEKCHBIMH
YHcIaMy B areOpandeckon popme.
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19. Tpuronomerpuueckass ¢opMa KOMIUIEKCHOTO 4yucia. Omnepauud Haj
KOMIUTIEKCHBIMU YHCIIaMH, 3alIICAHHBIMHI B TPUTOHOMETPUIECKON (hopMme.
20. TlokazarenbHas ¢popMa KOMILIEKCHOTO YHUCIIA.

3.4. KoMILIEKT TeCTOBBIX mMaTepuajioB (B TECTE NpeaAnmoJgaracTcsa 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)
4y

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 YIeHA PA3JI0KEHHs ero PelleHus B CTeNleHHOl psil NMeIOT BHL. ..

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) — peuieHue ypaBHeHUs: X, yaoBJIeTBOpHOLIee YCIOBUIO

yB =1 rorza Y2 pasmo...
Otser

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 unrepsaJ
CXOAMMOCTH MMeeT BU/...

Bapuanmer omeema:

1) (-10;10)

2) (0; 10)

3) (-5;9)

4) (-10; 0)

9. Cpeau mepeunciieHHbIX TU(pepeHIIHATBHBIX YPABHEHUI YpaBHEHUSIMH
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......
Bapuanmuer omsema:

1) cxoauThCs; OTpaHUYCHA

2) MOHOTOHHA U OTPaHUYCHA; CXOIUTHCS

3) orpaHuueHa; CXOAUTHCS
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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)

2T 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 rpadpuk nepuogudecko GyHKIMHU:
1)



v

45

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

27

v
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14. ¥YcTraHoBHTE COOTBETCTBHE MEXKIY MePHOAUYECKOH (YHKUHEH U
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

15. "'apmoHnYecKkue KoJIeOAHUS ¢ AMIIUTYI0H A, 4aCTOTOH ¥ M HA4YAJIbHOU
¢da3zoii Y onuCcHIBAIOTCS 3AKOHOM....
Bapuanmer omeema:
(="
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
onepamuaAMU HA/l JAHHBIM YHUCJIOM U Pe3yJbTATAMHU UX BbINOJHEHHUS.
1.2-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}

BapuaHmbl 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:Zﬂ:4
2) a=2,=1/3
3)a:Zﬂ:1
4)a:Zﬁ:3

23. CX0oasilMMHUCS SIBJAIOTCS HeCOOCTBEHHbIE HHTETPAJIbL. ..

Bapuaﬂmbl omeema.
1

+mx_zdx
ni

+mx"‘dx
51

+mx_%dx
5 1

+mx‘zdx
5t

24. YcTaHOBHUTE COOTBETCTBHE MEXKTY (DYHKIIUSIMH M UX POU3BOTHBIMU
1. y — e3x
2. y=sin(5x+1)
3 y=arctg x*
Bapuanmer omeema:
1) cos(5x+1)
2) 5cos(bx+1)
3) 3x-e¥1
2X
4) 1+x*
5) 3e3x

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

25. JIunnsasMu ypoBHs pyHKIMHU
Bapuanmuvl omeema:

1) npsimbie

2) mapaboJIbl

3) BIIUICH
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4) rurepOoIIbI

26. B mnpocTpaHcTBe HMeeTCs OTPE30K, COEIMHSAIOIIMA JBe 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. Jasi ApoOHO-PANMOHAIBHON (YHKIIHU x> +2X ToYkaMH pa3pbiBa

ABJIAKOTCA...
Bapuanmbl omeema.
1) x=-2

2) x=1

3) x=0

4) x=-1

28. Cpeau npsiMbIX

l, : x+3y-5=0, |,:2x+6y-3=0, 1,:2x-6y—-3=0, 1,:-2x+6y-5=0
napauieJbHbIMH ABJIAIOTCA ...

Bapuanmuvlr omeema:

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

2 2

X’y

29. Eciim ypaBHeHue rumep6oabl umeer Bug 9 16 | 1o jpamma eé
AefCTBUTEILHOU MOJIYyOCH PABHA...

Bapuanmer omseema:

1) 3

2) 9

3) 4

4) 16

30. TIloawc mNOJSAAPHON CHCTEeMbl KOOPAMHAT COBMENIEH C HAYajJoM
AeKAPTOBO CHCTEMbI KOOPAMHAT, a TMOJSAPHAsi OCb COBNAJAeT C
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MOJIOKUTEJbHOH mouayochlo abcumce. Torma touka (3; Yy), 3agaHHast B
AeKAPTOBOIl cHUcTeMe KOOPAMHAT, MMeeT NOJAPHLIA pagmyc £~ 5 npu Y,
PABHOM ...

Bapuanmuvr omeema:

1) £2

2) 2

3)8

4) 4

31. YcTaHoBUTE COOTBETCTBUE MEXKAY CUCTEMOM JIMHEHHBIX YPABHEHUH U eé
paclIMpeHHOW MAaTPHUIICH.

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

—X, +X;-4=0, 2X, + X, =0,

1. —3X, +X, =X, =0 2 —3X, +2X, =4

X + X, —3=0, 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
JUTEPATYPbBI, HEOBXOJIUMOM 1JI51 OCBOEHUSI JUCLHUTLINHBI
(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. . Jixeddans 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. — 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: 2JCKTPOHHBII.

3. Maremaruka: npaktukyM: [16+] / MuHHUCTEPCTBO HAYKH U BBICIIIETO
oOpa3zoBanus Poccuiickoit ®enepaunn, CeBepo-KaBkasckuii —¢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; TamOOBCKMII roCyapCTBEHHBIN TEXHMYECKH yHUBEpcUTeT. — TaMOOB:
Tam0OoBcKuUii rocyrapcTBeHHbIN TexHunueckuit 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. Kpartkuii kypc Beiciieit matematuku: yueonuk: [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, MaTEMaTUYECKOMY
nporpaMMmupoBaHuto: yueoHoe nocooue / A. C. llankun, B. A. llankun. — 9-e 3.,
crep. — Mocksa: JlamkoB u K°, 2020. — 432 c.: w1 — (YdcOHBIC M3AaHUS 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 OCHOBHOM Y4YEOHOW JUTEpaTypo MO MUCHUILTMHAM 0a30BOM YacTH
BCEX LIMKJIOB, U3/IaHHBIMU 32 MTOCJIEAHUE S JIET.

®oHA JOMOJHUTEIIBHOW JIMTEPATYphl BKJIOYAeT B ceOs oduIMaIbHBIC
CIpaBOYHO-OUOIMOrpaduyecKue U MEepuoANYECKUE U3JIaHUsS B pacueTe HEe MEHee
olHOTO 3K3eMiusipa Ha Kaxnable 100 oOywarommxcs. Kaxnomy oOydarouiemycs
oOecrieueH TOCTYT K KOMIUIEKTaM OUOIMOTeYHOTO (POH 1A ¥ IEPUOIUIECKOE U3TaHHE
u3 cienytomiero nepeyns: Konupaiit; wipo magazine; bubnunorekoenenue; bupixka
uHTeuiekTyansHoil cooctBennoctu (BUC); bromnerens MuHHCTEpCTBA IOCTHINH
Poccuiickon ®enepannn; BecTHUK rpaxxaaHCKOro Ipasa; ['ocynapcTBo M IpaBo;
NunoBanuu; MuTemnekTyanbHas COOCTBEHHOCTb. ABTOPCKOE IMPaBO M CMEKHBIC
npaBa; HuTemnekryanbHass CcoOOCTBEHHOCTb. IIpoMbllisieHHass COOCTBEHHOCTD;
MexayHaponHoe myOiMyHOe W 4acTHOe TmpaBo; OOIIECTBO:  COLMONOTHS,
MICUXOJIOTHs, Tefaroruka; llaTeHTHBIM TIOBEepeHHBbIW; llaTeHThl W JUIEH3UU.
NHTennekryanbHple MpaBa; YTOJOBHOE IIPaBO; YIIPaBJICHUE NPOEKTAaMU W
nporpaMmMamu; X03siCTBO MpaBo; IKOHOMUYECKAs! OJIUTHKA.


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

B npouecce peanuzanuu 00pa3oBaTENbHOW MporpaMMmbl B (uiuaie
NPUMEHSIOTCSI COBPEMEHHBbIE MHTEPAKTHBHBIE M MYJbTUMEIUWHBIE CpEACTBa
oOy4eHus (KOMITBIOTEPHI, MyTbTUMEANA-TIPOSKTOPHI, HHTEPAKTHUBHBIC JOCKH H Jp.),
TEMaTUYECKHE CTEHIbl W TUIAKaThl, a TakKXKe OJJICKTPOHHbIE HWH(GOPMAIIMOHHEIC
00pa3oBaTeIbHbIE PECYPCHI.

Ha ocHoBe ammapaTHO-IPOrpaMMHOTO KOMIUIEKCa (DYHKIIMOHUPYET W
MOCTOSIHHO COBEPIIEHCTBYETCS MOPTAJT JIEKTPOHHOTO 00YUYEHUS U JTUCTAHIIMOHHBIX
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 nHbopMaMoHHbIX ycayr oT 15.06.2022 ¢ OO0 «/lupext-Menuay)

- OBC «Aibykc http://ibooks.ru (Jorosop Ne2022-070 Ha okazaHue ycayr 1o
npenocraBienuto gocryna k ObC «AiOykce/ibooks.ru» or 15.06.2022 ¢ OO0
«AMOYKC»)

7.2. Jloctym K OIEKTPOHHBIM 0Opa3oBaTelbHBIM pecypcam u (Win)
npodecCUOHANIBHBIM 0a3aM JaHHBIX (Moa00pKaM MUHGOPMAIMOHHBIX PECYpPCOB IO
TeMaTUKaM) B COOTBETCTBUU C COJIEpKAHUEM pean3yeMoil 00pa3oBaTelbHON
IPOTPAMMBI:

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

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

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

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

4. lucceprarmonnsie coBetbl PITAUC https://dis.rgiis.ru/

5. llentp HayuyHoU u kcniepTHOM aHanmTHKU PITAUC https://expert.rgiis.ru/

6. CeTeBoli Hay4uHbIH xypHai «IP: Teopus u nmpaktukay» https://iptp.rgiis.ru

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

8. KopnopatusHsriit moptan a5 corpynaukoB PICAVC https://team.rgiis.ru

9. Ceprep Buneoxkondpepenuuit PICAVC https://video.rgiis.ru

- CTOPOHHHE JJICKTPOHHBIE 00pa30BaTeIbHbIC M HHPOPMAITMOHHBIC PECYPCHI:

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

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

4. MUHHUCTEPCTBO HayKH M BbIcIIero oopazoBanus Poccuiickori deneparuu
https://minobrnauki.gov.ru/;

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

6. ®DenepanbHas choyk0a 1o Ham3opy B cdepe oOpa3oBaHHS W HAyKU
http://obrnadzor.gov.ru/;

7. Poccuiickas akagemust 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 PECYpPCOB
http://fcior.edu.ru/;

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

7.3. BzammopeiicTBue TeIarormueckux pabOTHUKOB C OOyYarOIIMMUCS
(IuyHble KAOWMHETH OOy4YaIOIIMXCA U TpenojaBaTesie) B DIEKTPOHHOM
uH(pOpPMaIMOHHO-00pa3oBaTenbHOl cpene: https://sdo.sofadoma.ru (C1O Moodle);
JIOCTYT K 3JIEKTPOHHOMY pPAaCNHCaHHIO; (POPMHUPOBAHUE JIEKTPOHHOTO MOPTHOIHO
oOy4Jaromnierocs; JAOCTyN K y4eOHBIM IIaHaMm, paboyuM MporpaMMamM AUCIHUILUIAH
(MopyIeit), mporpaMMam MpaKkTHK.
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8. MATEPUAJILHO-TEXHUYECKAS BA3A, HEOBXOJIUMAS JIISI
OCYUIIECTBJEHHUS OBPA3OBATEJBLHOTO MTPOIIECCA 11O
JTUCHUILIAHE (MOYJIIO)

Jlns BeneHust 0Opa3oBATENIbHOM JESATEIBHOCTH IO JAaHHOW JHUCIUIUIMHE
bunmman AxkaneMuu pacnoJiaraer MAaTEPUAIIBHO-TEXHUYECKOMN 6a3oii,
o0ecCIieuynBaONIe MPOBEACHNUE BCEX BUIOB YYEOHBIX M MPAKTHYCCKUX 3aHSATHH,
MPETYCMOTPEHHBIX Y4EOHBIM TUIAHOM, M COOTBETCTBYIOIICH JEWCTBYIOIIAM
CaHUTAPHBIM U MIPOTUBOIIOKAPHBIM MTpaBUIIaM U HOPMaM.

Jlist opraHu3zanvu W BeAeHUS ydeOHoro mpouecca ¢uauan AkaaeMuu
pacrojaraet 3aaHueM oOmel rmiomanaslo 1682,0 kB.M, B TOM 4mcie yuyeOHas
mwiomanas cocrabisger 578,0 kB.M., yueOHO-BciomoraTenbHas — 392,0. I[Tmomans
MyHKTOB o0mecTBeHHOTO nutanus — 93,0 kB.M.

3aHATHS TIPOBOIATCS B ayAUTOPHUSAX IS TIPOBEICHUS 3aHATUN JICKIIMOHHOTO
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.

JUtss  TipoBeACHWS  3aHATHUH  JIGKITMOHHOTO THIA HMMEIOTCA  HaOOpPHI
JIEMOHCTPAIHOHHOTO o0opy1oBaHUs u y4eOHO-HAaTJISATHBIX nocoouit,
00eCIIeYnBAOIINE TEMATHYCCKHUE WILTIOCTPAIIUU, COOTBETCTBYIOIIUE MPUMEPHBIM
mporpaMmaM JUCIHUIUIHH (MOJyJieii), pabouyuM ydeOHBIM MporpaMMaM JUCIUTUIINH
(Momyneit).

[Tomemenust mie  CaMOCTOSITENIbHONM pa0OThl  OOYYArONIMXCS OCHAICHBI
KOMITBFOTEPHOM TEXHUKOW C BO3MOXHOCTBIO MOJKIOYEHHS K ceTh «MHTEepHET» M
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
o0pa3oBaTeNbHBIX OpPraHW3allMAX BBICHIETO O00pa3oBaHUs, B TOM  YHCIE
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 IUCIUTLIINH
(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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