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TunoBble 3aZaHNA ANA KOHTPOJIbHOV paboThl 3a NepBbI ceMecTp

KoHTponbHasa paboTa Ne 1
4-3i

1. Bblumcnntb —,
4+3i

2. MNMocTponTb 061aCTb TOYEK Z MO YCI0BUSM:
2<| z| <4 n -TI<P<-TU/2.

3. Haiitu i

4. MocTpouTb NapannenorpamMm Ha sektopax OA=i+j n OB =k —3j, onpesenuts ero
AVaroHanu.

5. BekTop cocTtansieT ¢ ocsamu Oxn Oyyrnbl 40° 1 80°. HanTu ero yron ¢ ocbto OZ.
6. JaHbl BekTOpa a=i+j+2k n b=i-j+4k. Onpegenntb np.b v npsa.
7.YNpocTnTb BblpaxeHue ix(j+k)-jx(i+k)+kx(i+j+k).

8. Bbluncnntb 06bem nupamuapl ¢ BepumHamun A(2;0;0), £0;3;0), C(0;0;6), O(2;3;8).
HariTn BbICOTY, OnyLieHHY0 Ha rpaHb ABC.

9. Bbluncnntb onpegenntens 46

3 —2‘

2 3 4
10. Beluncnute onpegenntens |5 -2 1.
123
11. Havitn ®CP, obLLee pelleHmne 1 04HO YacTHOE peLleHne CUCTeMbl ypaBHEHUI
3X, +4X, + X, +2X%, =3
6, +8X, +2X, +5%, =7 .
9x, +12x, +3x, +10x, =13

12. OnpeaennTb PaHr MaTpuLibl
2731

3522|.
9417

13. PelwunTb MaTpMYHOE ypaBHEHVIE METOAOM HAaXOXAEHNA 06paTHOM MaTpULbI
3-12 397

4 3 3(X=[1117]|.
130 757

14. Haritn npoekumto Touku (1,2,8) Ha npsimyto XT_lzlzz.



15. HanncaTtb ypaBHeHMe N1oCKOCTH, NMPOXoAsdLLein yepes Touky (2,-1,3) n otcekarowye
Ha 0CAX paBHble OTPE3KMU.
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16. [NokasaTb, 4YTO Npsimas 3 %
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nepneHANKysapHa K NPsiMoi {

TunoBble 3aZaHNS AN KOHTPONbHOV paboTkl 3@ BTOPOW ceMecTp

KoHTponbHasa paboTta Ne 2

BapuaHT 1

y - 2x Y
1. Halitn npegen: lim
x>=\ 2X+1

2. HanTn npon3BoAHY0 TpeTbero nopsaka ans GyHKUMK:

y = (X* +1)arctgx

3. MNpoBecTn nccnegoBaHve GYyHKLUN U MOCTPOUTL 3CKN3 rpadurika GyHKLMN:
x* -1
X

y:

4. BbIUNCIINTL HeonpeaeeHHbIe NHTErpabl
a) [ xarctgxdx;

6) szex3_2dx

)
5. Hantwm Maccy nnactHbl C MJIOTHOCTbBHO H=TXE+Y , €C/IN NNaCTHa OorpaHM4yeHa

mkusivn X=1Y=0.y" =4x(y=0)

6. VicchegoBath paf Ha CXO4MMOCTL:
S N+1

= N
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TNoBble BOMPOChI K 3K3aMeHy 3a NepBbIli cemecTp

1. MaTpuubl: onpeseneHve n anrebpanyeckre onepauun. OnpegeneHre MaTpuLbl.
Onepauunm CIOXeHU MaTPUL, YMHOXEHMS MaTPULLbl HA YNCI0, YMHOXEHWUST MaTpUL
(ycnoBwme COrnacoBaHHOCTM), TPAHCMOHMPOBaHMS. CBOMCTBA 3TUX onepayuni
(KOMMYTATUBHOCTb CIOXEHWS, aCCOLNATMBHOCTb, ANCTPUBYTUBHOCTL, OTCYTCTBME
KOMMYTaTUBHOCTY YMHOXEHWS).

2. Onpegenntenn KBagpaTHbIX MaTpUL,: CBOWCTBA W BbluKCieHne. OnpegeneHve
ornpegenuTens KBagpaTHoOW MaTpuLbl (418 2-ro v 3-ro nopsakos). CBOMUCTBA
onpegennTener (TPaHCMOHVPOBaHMe, MepecTaHoBKa CTPOK, BEIHOC MHOXUTENS,
JINHEMHOCTb, onpejennTenb NponsseseHns). BeluncneHve onpegenmtens
Pa3NoXeHneM Mo CTPoKe UK CTonobLy.

3. CncTeMbl NMHeRHbIX anrebpanyeckmnx ypasHeHuin (CJTAY): MeToAbl pelleHns, TeopemMa
KpoHekepa — Kanennn. OnpegeneHne C/TAY. Teopema KpoHekepa — Kanennm
(KpnTepur coBMeCcTHOCTU). MeTobl peLleHus: npaBuno Kpamepa (419 KBagpaTHbIX
HEBbIPOXAEHHbIX CUCTEM), MeTo/ [aycca (mocnefoBaTe/IbHOE NCKIHYeHe
Hen3BeCTHbIX). O4HOPOAHbIE CUCTEMbBI: CTPYKTYpPa O6LLLEero peLueHuns.

4. PaHr MaTpuLbl: onpeaeneHmne 1 cnocobbl HaxoxaeHus. OnpejeneHne paHra
MaTpULbl (HaVBbICLLWI NOPSA0K HEHY1IEBOrO MMHOPA). CMOCobbl HAXOXAEHMWA: METOA,
OKaNMASAOLLNX MUHOPOB, METOZ 3/IEMEHTAPHbIX NPeobpa3oBaHWiA (MpuBeaeHMe K
cTyneH4aTomy Buay). CBoMCTBa paHra MaTpuLbl.

5. O6paTMMOCTb MaTpUL,: KPUTEPUN CYLLLECTBOBAHWS, BblUMCIEHME 06PaTHOM MaTpULLbl.
OnpegeneHne obpaTHOW MaTpuLbl. Kputepuii cyLecTBOBaHUS: MaTpULA A0/KHA bbITh
KBaZpaTHOM N HeBbIPOXAeHHOW (onpegennTesnb # 0). ATTOPUTMbI BbIYNCIEHUA: Yepes
NPUCOeANHEHHYIO MaTpuLy (COH3HY) U MeTooM aycca - XXopaaHa (ogHOBpeMeHHoe
npeobpasoBaHVe NCXOLHOW 1 eANHNYHON MaTPpULL).

6. JInHelHble (BEKTOPHbIe) MPOCTPAHCTBA: akCMOMAaTVKa, MOANPOCTPAHCTBA, IMHenHas
o6on04ka. OnpejgeneHvie NVHEMHOro NPOCTPAHCTBA. AKCMOMbI (3aMKHYTOCTb onepauui,
accoUMaTMBHOCTb, KOMMYTaTVBHOCTb C/IOXEHWS, CyLLL,eCTBOBaHMe Hy/1eBOro U
NPOTUBOMOIOXHOIO 3/1IEMEHTOB, ANCTPUBYTUBHOCTL). MpriMmepsbl. NogNpOCTPaAHCTBO:
onpegeneHve, KpUTepUii NOANPOCTPAHCTBA. JIMHeNHasa 060/104Ka CUCTEMbI BEKTOPOB.

7. JInHeliHble onepaTopbl: MaTpuLa onepatopa, a4po, 0b6pas, CO6CTBEHHbIe 3HaUeHUS U
CO6CTBEHHbIe BeKTOpbl. OnpegeneHre NMHenHOro onepatopa. Matpuvua IMHENHOro
ornepartopa B 3alaHHOM b6asuce. Aapo onepartopa (onpeseneHne, pasmMepHOCTb) 1 06pa3
ornepartopa (onpegeneHue, pasMmepHocTb). COBCTBEHHbIE 3HAYEHUSA 1 COBCTBEHHbIE
BEKTOPbI: onpejeneHune, XapakTepuctmyeckoe ypaBHeHe, HaXoxaeHne CO6CTBEHHbIX
BEKTOPOB.



8. KBagpatnuHble popMbl: MaTpurLa GOpMbl, NprBeAeHe K KAHOHNYECKOMY BUAY, 3aKOH
nHepumn CunbBecTpa. OnpegeneHve KBagpaTUyHoOM GopMbl OT N NepeMeHHbIX.
MaTpuua KkBagpaTuuHon dbopmbl (CMMMeTpuYeckas). MNpreeseHne K KAHOHNYEeCKOMY
BUAYy (MeToz JlarpaH>a BblAgeneHus nosiHbIX KBaApaToB). 3aKOH nHepumn CnnbsBecTpa
(MHBAPUAHTHOCTb YMCNA NOJIOXNTENbHbIX, OTPULATENbHbBIX U HY/1IEeBbIX
kKo3ddnumeHToB). Kputepnii CnbBecTpa 3HakoornpesenéHHOCTU.

9. BekTOpbl: onpegeneHve, paBeHCTBO, HyneBow BekTop. OnpeseneHne
reoMeTpryeckoro BeKTopa (HanpasieHHbI 0Tpe30kK). PaBeHCTBO BEKTOPOB
(oaMHaKoBas AMHA, O4MHAKOBOEe Harnpas/ieHne, CoHanpaBieHHOCTb). HyneBov BeKTop
(Hayasno coBnagaeT C KOHLIOM, HanpasJ/ieHVe He ornpeaeneHo, A/INHa PpaBHa HY/LO).
CBO6OHbIE, CBA3AHHbIE U CKOJIb3ALLME BEKTOPbI (KPATKO).

10. InHeHbIe onepaunn Haj BEKTOPAMU: CIOXEHWE, BblUMTaHNE, YMHOXEHME Ha
ymncno. CnoxeHne BeKTOPOB: MPaBWIO TPeYrosbHMKa 1 NPaBuao NapannenorpaMmma.
BblUMTaHMe BEKTOPOB KaK C/IOXKEHME C MPOTUBOMONOXHbLIM. YMHOXEHE BEKTOPA Ha
UYNCNO: OnpeseneHne, U3IMeHeHe A/IHbI U HanpaBieHus Npu yMHoxeHUn. CBOMCTBa
NNHEWNHbIX onepaunii (KOMMYTaTUBHOCTb, aCCOLMATUBHOCTb, ANCTPUBYTUBHOCTD).

11. JlInHerHas 3aBUCUMOCTb N HE3aBUCUMOCTb CUCTEMbI BEKTOPOB: KPUTEPUN U
reoMeTpuyecknin cMblcn. OnpegeneHns NMHernHOM KOMbUHauUW, IMHENHOW
3aBUCKMOCTN N HE3aBUCUMOCTU CUCTEMbI BEKTOPOB. KpnTepunmn: cuctema JIMHEerHO
3aBYCMMa TOrfa 1 TONbLKO TOrAa, Korja OAMH N3 BEKTOPOB BbipaXaeTcsd yepes
oCTanbHble. [eoMeTprYeckmin CMbICI: Ha NJIOCKOCTV — /1Ba BEKTOPA 3aBUCUMbI, €CNu
OHW KOJI/INHEAPHbI; B MPOCTPAHCTBE — TPW BEKTOPA 3aBUCUMbI, €C/TN OHN
KOMMAaHapHbI.

12. Basnc 1 KOOPAMHATLI BEKTOPA: Pa3NoXeHMe BEKTOPA Mo 6a3ncy, eAMHCTBEHHOCTb
KoopAnHaT. OnpezeneHune 6a3nca Ha NJOCKOCTU U B MPOCTPAHCTBE (IMHEHO
He3aBUCMMas CUCTEMA, Yepes KOTOPYHO BblipaxaeTcs Ntoboii BekTop). TeopemMa o
Pa3NoxeHU BEKTOPA No 6a3ncy (CyLlecTBOBaHWE U e AUHCTBEHHOCTL). KoopanHaThbI
BEKTOpa B ZJaHHOM 6a3uce. CBOICTBA KOOPAMHAT NPU INHENHBIX OnepaLusix.

13. CnucTembl KOOPAVHAT (4eKapTOBbl NPAMOYro/bHble, apPUHHbBIE, MONSPHAN).
MpsaMoyrosibHasa gekapToBa CMCTEMa KOOPAMHAT Ha MAOCKOCTU U B MPOCTPAHCTBE: OCK,
Hayvaso KOOPANHAT, KOOPANHATHbIE NN0CKOCTU. AbPUHHAsS cucTeMa KOOPANHAT (06LMiA
c/lyyari, ocn He 06513aTe/IbHO NepreHAnKYAspHbl). [onapHas cnctemMa KOoOpANHaT:
NONKOC, MONAPHAdA OCb, MONAPHbLIV paanyc 1 yron. CBA3b MNOASPHbLIX KOOPANHAT C
[leKapTOBbIMU.

14. CkansipHoe npoun3BeeHue: onpeseneHne, CBONCTBA, BbIYUCIEHNE Yepes
KOOPAMHAaTbI, FeoMeTpuYeckunii cmbicn. OnpegeneHue CkansspHOro NponsBeseHNs
reoMeTpmyeckx BeKTOPOB (Npoun3BeAeHne ANVH Ha KOCKHYC yrna). CBOMCTBa:
KOMMYTaTUBHOCTb, ANCTPUOYTUBHOCTb, IMHENHOCTb MO KaXA0MY apryMeHTY, CBsi3b C
ANVHOW. BblumcneHme yepes KOOpPAMHATLI B OPTOHOPMUPOBAHHOM 6a3uce.



FeomMeTpUUecKni CMbICA: ANIIHA BEKTOPA, Yo/l MexXy BEKTOpamu, ycioBue
neprneHANKYNApPHOCTU, NPOEKLNS BEKTOPA Ha HanpaBfeHue.

15. BekTOpHOE Npon3BeseHune: onpeseneHne, reoMeTpnyeckmnin CMblc (MaoLab,
opuveHTaums), ceoncTea. OnpegeneHvie BEKTOPHOro NpousBejeHuns (BeKTop,
nepneHAKYNsSpHbIA ABYM NCXOAHbIM, ANVIHA paBHa nioLaan napaanenorpaMmma,
Hanpas/ieHVe No NpasBuy NPaBoro B1UHTA). FleoMeTpnyeckmin CMbICI: NIOLWaAb
napannenorpaMmma v opmeHTaumsa (Npason Nnv nesou Tpoku). CBOMCTBA:
AHTUKOMMYTATUBHOCTb, ANCTPUOYTUBHOCTD, IMHENHOCTb. BbluncneHe yepes
KOOpAnHaThl (onpeaennTtens).

16. CMeLLaHHOe nNpou3BeseHre: reoMeTpryecknin CMbica (06bEM napannenenvnesa),
ycnoBsuve KoMnaaHapHoctu. OnpegeneHne CMeLLaHHOro Npov3BeeHns Kak CKanapHoro
Npou3BejeHNsi BEKTOPHOIO NPou3BeJeHNs TpeTbero BekTopa. [eoMeTpmnyecknin CMbIC:
06bEM napannenenunesa, NOCTPOEHHOIO Ha TPEX BEKTOPaXx (CO 3HAKOM, 3aBUCALLMM OT
OpUVeHTauUnn TPOMKW). YC10BME KOMMIAHAPHOCTW TPEX BEKTOPOB (CMeLlaHHoe
npov3sejeHne paBHO HY/0). BbluncieHre yepes onpegenntenis MaTpubl 13
KOOPAMHAT BEKTOPOB.

17. MNpamMas Ha NA0CKOCTU: BUAbl YPaBHEHWA, pacCTOsIHVE OT TOUKM A0 npsamMoin. ObLiee
ypaBHeHMe NpAMon. YpaBHeHM e C yrioBbiM Ko3dbunumeHToM. KaHOHMYeckoe (Yepes
HanpPaBASOLLNY BEKTOP 1 TOYUKY) M MapamMeTpruyeckoe ypaBHeHs. YpaBHEHVe NPAMOl
B OTpe3Kax. PaccTosiHMe oT ToUkM A0 npsiMoit (popmyna yepes obLuee ypaBHeHMe). Yron
MeXay NpsAMbIMK (Yepes yrioBble KO3GOULIMEHTbI NN HanNpaBAsIoLLe BEKTOPbI).

18. MNOCKOCTb B MPOCTPAHCTBE: BUAbLI YPaBHEHWNI, pacCTOSIHNE OT TOUKW 0 MIOCKOCTU.
O6Lee ypaBHeHME NOCKOCTU. HopManibHOe ypaBHEHME NIOCKOCTA (C HOPMUPOBAHHBIM
BEKTOPOM HOpMasu). YpaBHEHME MIOCKOCTN B OTPe3Kax. YpaBHEHME NI0CKOCTY Yepes
TPW TOYKW. PaccTosiHMe OT TOUKM A0 naockocT (GopmMyna yepes obLee ypaBHEHUE).
Yron mexzay niockocTsiMu (Yepe3 HopMasbHble BEKTOPbI).

19. MpsAMas B NpOCTPaHCTBE: NapaMeTpmnyeckrie 1 KaHOHNYeckme ypaBHeHus, obLee
YypaBHeHVe Kak nepeceyeHmne AByx NaockocTei. NapametTpnyeckrie ypaBHeHUs NPAMOin
(HanpasnsaLWMIA BEKTOP U ToUKa). KaHOHMUecke ypaBHeHUS (CUMMeTpruYHas ¢popma).
ObLuee ypaBHeHMe NMPSIMON Kak cUCTeMa ABYX TIMHENHbIX YPaBHEHW, 3a4ar0LLmX
nepecekaroLLecst NN0CKOCTU. MNepexos oT 0bLLero B1aa K KaHOHNYeckoMy. BsanmHoe
pacrnonoxeHme AByX NPAMbIX B MPOCTPAHCTBE (MapaifiefisHOCTb, NepeceyeHune,
cKpeLlvBaHme).

20. B3aIMHOe pacnonoxeHve NpsMoi U NAOCKOCTW: Yrbl, YCIOBUS MapaaieNibHOCTU U
nepneHANKYNaPHOCTY, TOUKA NepeceyeHuns. YCnoBme napaanensHoCTV NpsiMor n
NJI0CKOCTY (HaNpaBAAOLLMIA BEKTOP NPSAMOV NepneHANKYNsipeH HOPMaabHOMY BEKTOPY
NNI0CKOCTK). YCNoBMe NepneHAVNKYASPHOCTY (HaNpaBAsoLLNA BEKTOP NPAMON
KONIIMHEeapeH HOpPManbHOMY BEKTOPY MI0CKOCTH). Yron Mexay NpsiMoVi U NA0CKOCTbIO

(nononHeHwe Ao 90° yrna mexay HanpasAsoLLVIM BEKTOPOM 1 HOpMabto). ATOpnT™m
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HaX0OXJeHNA TOUKN nepeceyeHns NPsMon 1 MI0CKOCTU (Yepes napameTpuyeckme
ypaBHeHUS).

21. KpmBble BTOPOro rnopsigka Ha naockoCcTu: 3AAunc, rmnepbona, napabona
(KaHOHMYecKMe ypaBHEHNSA U OCHOBHbIe CBOWCTBA). DNINMNC: KAHOHWYECKOe ypaBHeHMe,
reomeTpuyeckoe oripesenieHne (CymmMma paccTosHm Ao $OKYCOB NOCTOAHHA), NOayoCH,
3KCLIEHTPUCUTET, GOKYChbIl, ANPEKTPUCHI. [MNepbona: KaHOHNYeCcKoe ypaBHeHVe,
reomeTpuyeckoe ornpegeneHve (Moayb Pa3HOCTN PACCTOAHUN A0 GOKYCOB NMOCTOSAHEH),
NOlyOCK, 3KCLeHTPUCUTET, aCMMNTOThI. [Tapabona: KaHOHNYeCcKoe ypaBHeHe,
reomeTpuyeckoe ornpegesieHve (PaBeHCTBO PacCTOAHMM A0 GOKyCa N ANPEKTPUCHI),
napamMeTp, oCb CUMMETPUN.

22. [loBepXHOCTV BTOPOro MopsiAKka B MPOCTPAHCTBE: SANNMNCOUAbI, Tnnepbononsbl,
napabosiongpl, KOHYCbl U LUAVHAPBI (KPaTKaa XapakTepucTmnka). SAanncons;
KaHOHMYeckoe ypaBHeHWe, noayocu, dopmMa (BbITAHYTLIW, CKaTbln, chepa).
OZAHOMONOCTHBIA N ABYMNOMIOCTHbLIN rnepbononbl: KAaHOHMYecKne ypaBHeHWs, dopma
ceyeHus NAOCKOCTAMU. DNTNNTUYECKNI U Tnnepbonmnyecknii napabononibi:
KaHOHUYeckue ypaBHeHUs, ceanoBas popma. KoHyc BTOporo nopsigka (KpyroBom KOHyC).
LUunnHapsl Gnamnntnyecknia, rmnepbonnyecknia, napabonnyecknii): obpasyroLas,
HanpaBAAOLLASA.

23. KomnnekcHble yncna: anrebpanyeckas, TPUroHoMeTpuyeckas 1 nokasartesibHas
PopMmbl; apudmeTnyeckme onepaumn; opmyna Myaspa. Anrebpanyeckas ¢opma
(AeCTBUTENbHAsA U MHUMas 4acT, MHUMast eANHNLA i° = -1). TpUroHoMeTpuyeckas
dopMa (Moay/ib, apryMeHT, r1aBHOe 3HaueHe aprymeHTa). [lokasatensbHas popma
(bopmyna dinnepa eNi) = cos @ + i-sin @). ApudmeTryeckmne onepaLmmn: CIoxKeHue,
BblUMTaHMeE, YMHOXEHWe, feneHune (B anrebpanyeckor 1 TpPUroHOMeTpnYecKom
dopmax). Popmyna Myaspa (BO3BeZeHMe B CTeneHb). MI3BneyveHmne KOpHA N-A cTeneHun
N3 KOMMAEKCHOro Yncaa (N pa3inNyHbIX 3HaYEHN).

24. MHOrouneHbl: cTeneHb, KOPHWM MHOro4Y1eHa, cxema ['opHepa, 0OCHOBHada TeopemMa
anre6pbl, pasnoxeHvie Ha MHOXUTenu. OnpegeneHne MHorouaeHa (NOJIMHOMa) OT
o4HoOW rnepemeHHol. CTeneHb MHorouvneHa. KopeHb MHOrouieHa: onpejeneHuve,
KpaTHOCTb KOpHs. Cxema FopHepa (4enieHne MHOroueHa Ha IMHENHbIN MHOXUTENb,
BblUMC/IEHNE 3HAYEHWS B TOYKe, MOHMXKeHWe cTeneHmn). OCHOBHasa Teopema anrebpsbl
(BCAKMIA MHOTOUNEH C KOMMIEKCHbIMU KO3dduumeHTaMn rmeeT XoTs 6bl OAVH
KOMMJIEKCHbIV KopeHb). CieACTBUSA: pa3noXeHne MHOrou1eHa Ha JIMHenHble
MHOXUTeNN (C Y4ETOM KpaTHOCTEeW) N Ha HEMPUBOANMbIE MHOXUTENN HaA R (INHerHble
VN KBaApaTnyHbIe).

Bce Bonpockl cGopMynnpoBaHbl pasBEPHYTO, C KOHKPeTU3aLMen cogepkaHus, no
aHanorn ¢ NpeablAyLmMmM CNMCKOM 13 29 BOMpPOCOB.



TunoBble BONPOCHI K 3k3aMeHy 3a BTOPOli cemecTp

1. BbiCKa3bIiBaHWA U fornyeckre onepaunmn. OnpesesneHme BbiCKasbiBaHNA (UCTUHA,
NOXb). Jlornyeckre CBA3KU: oTpruaHue (-), KOHbROHKUNA (A), AN3BHOHKUNXE (V),
UMOANKAUNSA (—), SKBUBANEHTHOCTb («»). TabanLbl NCTUHHOCTW ANS KAXA0W onepauun.

2. DopMynbl NOTNKN BbICKa3bIBaHWI 1 MX paBHOCU/IbHbIE Mpeobpa3oBaHus. MNoHATHe

norunyeckoi ¢opmysnbl. MopsiaoK BeINONHEHMS onepaunii. OCHOBHbIE 3aKOHbI JIOTUKNA:
KOMMYTaTVUBHOCTb, aCCOLMATUBHOCTb, ANCTPUBYTUBHOCTb, 3aKOHbI Ae MopraHa, 3aKoH
NCKNHOUYEHHOIO TPETLEro, 3aKOH NPOTMBOPEYUNS], 3aKOHbI MOrN0LLEeHNS. TOXAECTBEHHO
NCTUHHbIE, TOXAECTBEHHO NOXHbIE U BbINONHUMbIE GOPMYIIbI.

3. byneBbl dyHKUMK. OnpegeneHve byneBo GbyHKLMM OT N NepeMeHHbIX. CNocobbl
3a4aHus: Tabanmua NCTUHHOCTY, BEKTOP 3HAaYeHW, aHannTuyeckass dopma.
CywiecTtBeHHble 1 GUKTUBHbIE NepeMeHHble. OCHOBHbIe KNacChbl byneBbiX GyHKLMIA
(coxpaHeHue 0, coxpaHeHue 1, cCaMOLBONCTBEHHbIE, TNHENHbIe, MOHOTOHHbIE). Teopema
[MocTa 0 nonHoOTe (03HAKOMUTENBLHO).

4. HopmanbHble ¢opMbl bynieBbixX GyHKUNA. AN3BHOHKTVMBHaSA HopMasbHas ¢opma (AHDP)
N KOHBIOHKTUBHAaA HopManbHasa dopma (KH®P). CoseprueHHaa AHD (CAHD) n
coBepeHHasd KH® (CKH®): noctpoeHve no Tabavue NCTUHHOCTU. MUHUMU3auus
byneBbix GyHKLUNI (MeTo KapT KapHo ans 3-4 nepemMeHHbIX).

5. Jlornyeckme ocHoBbl KOMNbIOTEPOB. Jlornyeckre anemeHThl (U, WI1W, HE, N-HE, NJTN-
HE). CxeMbl N3 normyeckmnx sneMeHToB. [NpumMepsbl: NosycymmaTop, CyMMaTop, Tpurrep
(KpaTko).

6. MOHATNE MHOXeCTBa 1 onepaLmn Hag MHoxecTBamu. OnpeseneHrie MHOXECTBA.
Cnocobbl 3aZlaHNs: NepeymncieHne, XapakTepmucTnyeckoe CBOMCTBO. MycToe 1
yHVBepCanbHOe MHOXeCTBa. [TogMHOXeCTBO. BkatoueHre. PaBeHCTBO MHOXECTB.
Anarpammbl Siinepa - BeHHa. O6beanHeHWe, NepeceyeHme, pa3HOCTb, AOMOHEHME,
CUMMeTpuYeckas pa3HocTb. CBOICTBaA onepayuii.

7. MOLLHOCTb MHOXeCTBa. PopMyna BKIOYEHUA-UCKIHOUYEeHWR. MOLLHOCTb KOHEYHOr O
MHOXeCTBa. PopMyia BKIKOUEHNIN-UCKIHOYEHWA AN ABYX N TPEX MHOXeCTB. MNpnmepsl
NPUMEHEHUS.

8. [lekapTOBO NpousBejeHne MHOXECTB. YnopsaoueHHasa napa, koptex. /lekapToBo
npomn3seseHne A x B. CteneHb MHOXecTBa A".

9. BUMHapHble OTHOLLEHMS: onpeaeneHne 1 cnocobbl 3aaaHns. OnpeaeneHre 6LUHAPHOro
oTHoLeHMs. CNocobbl 3aZaHus: MaTpuLa, rpad, nepeuncieHve nap. Obnactb
onpeaeneHns 1 06/1acTb 3HaUEHN OTHOLLEHUS. MpuMepsl.



10. CBOMCTBA BUHAPHbIX OTHOLLEHWY. OTHOLLEeHMe 3KBMBANEHTHOCTU. PediekCcMBHOCTD,
aHTUpPedIEKCMBHOCTb, CUMMETPUYHOCTb, aHTUCUMMETPUYHOCTb, TPAH3UTUBHOCTb.
OTHoOLLeHMe 3KBMBAaNEHTHOCTU: onpejenieHne, K/1acCbl SKBUBANEHTHOCTU, dakTop-
MHOXeCTBO. [pnmepsl.

11. OTHOLWeHVe nopsAaka. YacTUYHBIA U CTPOTrniA NOPSAAOK. JIMHeNHbIA NOPAAOK.
[Anarpamma Xacce. [Nprimepsbl (UNC/10Bble MHOXECTBa, OTHOLLEeHUe AeNVMOCTN).

12. DYHKUNU KaK YaCTHbIW Clydalrt OTHOLLEHNI. PYHKLMOHANIbHOE OTHOLLEeH e
(byHKUMA). ObnacTb onpeaeneHNsa 1 06aacTb 3HaYEHWUI. VIHbeKTUBHbIe,
CIOPBEKTUBHbIE, BUeKTVBHble GyHKLMK. ObpaTHaa GyHKLMS.

13. OnpegeneHve n cnocobbl 3agaHns GyHKUMN. NoHATne yHKLMK. ObnacTb
onpezeneHuns, MHOXeCTBO 3HaueHI. CNocobbl 3ajaHNSA: aHANUTNYECKNIA, TaBANYHbIN,
rpaduyecknii, NnapameTpruyeckmnii. dnemeHTapHble GyHKLMU. CNoxHas 1 obpaTHas

byHKUMS.

14. MNpepen ¢yHkUMK. OnpegeneHve npegena ¢yHkUMM B Touke (no Kown v no leinHe).
OgHocTopoHHMe npegensl. Mpegen GyHKLMN Ha 6€CKOHEeYHOCTU. beCKOHeYHO Manble U
6eckoHeuHO 6obLIVe BENNYNHBI, UX CBOWCTBA. OCHOBHbIE TEOPEMbI O Npesenax.
MepBbIVi 1 BTOPOU 3aMeyaTtesibHble npejeribl.

15. HenpepbIBHOCTb GyHKLUMN. HenpepbIBHOCTb GYHKLMM B TOUKE N HA MHOXeCTBe.
TOUKM pa3pbIBa: yCTPAHNMbIA Pa3pbiB, CKAYOK (Pa3pbiB MEPBOro POAA), Pa3pbiB BTOPOro
poza. CBOWCTBaA HemnpepbIBHbIX PYHKLMY (TeopeMbl BeliepluTtpacca, Kowwn).

16. 3aga4n, NpuBOAALLME K MOHATUIO MPOU3BOAHOW. 3aZ,a4a O CKOPOCTU ABUXEHUSA
(MFHOBEHHas CKOPOCTb). 3aZaya O KacaTelbHOW K KpUBOW (YrnoBOWM KO3GbULMEHT).
PU3NYECKNIA N TeOMEeTPUYECKUIA CMbIC/ MPON3BOAHOMN.

17. NMpownssogHasa u gnddepeHuman dyHkunn. OnpegeneHrie NnponsBoAHON. MNpasuna
AVdpepeHLMPOBaHUS (CyMMa, NPOM3BeSeHMe, YacTHoe). Tabanua Npon3BoAHbIX
3N1eMeHTapHbIX GYHKLNI. Npon3BoAHas CI0XHOW 1 06paTHOM GyHKUMN. [Tpon3BOAHbIE
BbICLLUMX NOPAAKOB. AnddepeHunan: onpeseneHne, reoMeTpnyecknin CMblci,
WHBApPUaHTHOCTbL GopMbl NepBoro gnddepeHumana. NMpumeHeHne anddepeHymana B
NPUBANKEHHbBIX BbIYNCIEHUAX.

18. OCHOBHble TeopeMbl AnddepeHuranbHOro ncuncnenns. Teopembl Pepma
(HeobxoamnMoe ycnoBue skcTpemyma), Ponns (o Hyne nponsBoAHON), JlarpaHxa (o
KOHeYHOM npupalleHun), Kowmn (06 oTHoLWeHWK npupaLleHuin). MNpaswio Jlonutans
AN PacKpbITUA HeonpeaenéHHOCTeN.

19. NccnepoBanuve GyHKLNY U MOCTpoeHMe rpadprikoB. MOHOTOHHOCTb GYHKLINY
(Mpr3HaK BO3pacTaHUs/ybbiBaHNA Yepes NPON3BOAHYHO). DKCTPeMyMbl (HE0bxXoaMOoe U



AOCTaTOYHble YCNoBUSA). KpuTrnyeckme ToUKn. BeiNyKIOCTb 1 BOFHYTOCTb rpadumka. Toukm
nepernba. ACMNTOTbI (BePTUKA/IbHbIE, TOPU3OHTaIbHbIE, HAKJIOHHbIE).

20. ObLasa cxema noctpoeHns rpadmnkos GyHKUMN. MNocnefoBaTeNbHOCTb
nccnefoBaHus: 061acTb onpejeneHns, YETHOCTb/HEUYETHOCTb, MEPUOLUYHOCTb; TOUKN
nepecevyeHns C OCAMU; aCUMMTOTbI; UHTEepPBabl MOHOTOHHOCTU U 3KCTPEMYMbI;
WHTepPBabl BbINYKNOCTU U TOUKW Nepernba; AONONHUTEIbHbIE TOYKW; MOCTPOEHMe
rpadwuka.

21. MepBoobpa3Hasa n HeornpeaeneéHHbIV MHTerpan. NMoHsaTMe NepBoo6pa3HON GyHKLMN.
HeonpepenéHHbli MHTErpan: onpejeneHve, CBOMCTBa. TabanLa OCHOBHbIX MHTErpanos.
MeTozbl NHTErpUPOBaHMUS: HENOCPEeACTBEHHOE NHTErPUPOBaHME, 3aMeHa NepemMeHHOoM
(NOACTaHOBKA), MHTErprYpPoOBaHKME NO YacTAM.

22. IHTerpupoBaHue paumoHanbHbIX, TPUTOHOMETPUYECKUX U NPPaLLNOHANBbHbIX
BbIpaXeHWI. IHTerprvpoBaHme pauyioHanbHbIX Apobeli (pa3noxeHne Ha NpocTeriwve
Apo6u). VIHTerprpoBaHme TPUroHOMEeTPUYECKMX BblPaXeHW (yHMBepcanbHas
NOACTaHOBKA, YaCTHbIE NMPUEMBI). VIHTerprpoBaHuMe NppauroHanbHbIX BblpaXeHU
(OCHOBHbIE MPUEMDI).

23. OnpegenéHHbl nHTerpan. OnpegeneHvie onpesenéHHOro MHTerpana Kkak npeaena
NHTerpanbHbIX CyMM (PrMaHa). FleomeTprnyecknii CMblc (naowaib KpUBOINHENHOM
Tpaneumnn). CBoWCTBa onpesenéHHoro nHrerpana. Popmyna HeroToHa - SlenbHuua.
BbluncneHme onpefenéHHOro nHTerpana MetTojamMm 3aMeHbl NepeMeHHoM 1
WHTErprpoBaHKs Mo YacTaMm.

24. MpunoxeHns onpeaenéHHoro nHTerpana. BeluncneHme nnowaam naockom opurypei.
BbluncneHne o6bEMa Tena BpaLleHus. BeluncneHne ainHel gyr Kpueoi. dursmnyeckme
NpUoXeHUs: paboTa NepeMeHHOI CUJbI, LLEHTP Macc (KpaTKo).

25. Yncnossble psgbl. OnpegeneHvie YNCIOBOro psija. YacTUUHbIE CyMMBbI, CXOAMMOCTb U
pacxoanMMocTb psiga. HeobXoAMMBI NPU3HaK CXOAUMOCTU. NPU3HAKK CXOAMMOCTH
3HAKOMOIOXMTENbHbIX PSAOB: NMPU3HAKK CpaBHeHWs1, Janambepa, Kowu (pagnkanbHbil
N HTerpanbHblin). NMpusHak flerbHnLa Ans 3HaKouepeayroLmMxca psagoB. ABCONTHas 1
YCNIOBHas CXOAMMOCTb.

26. PyHKUMOHaNbHble pagbl. CTeneHHble pagbl. OnpegeneHne GYHKLUMOHANIBHOMO paja.
O6nactb cxoanMocTun. CTeneHHble pajpl: onpejeneHne, pagnyc cxogMMocTy, UHTepBan
cxoammoctin. ®opmyna Kowm - Agamapa. CBoMCTBa CTeNeHHbIX PAA0B (MoY/IeHHOe
AnddepeHUMpPOBaHME U UHTErpPUpoBaHUe). PasnoxeHvie GyHKLWIA B CTEMEHHbIe psajbl
(psis MaknopeHa ansa \(e”x, \sin x, \cos x, \In(1+x)\)).

27. Pagbl ®ypbe. TpuroHometTpuyeckmnii pag dypoe. KoaponumeHtol Pypbe 414
nepuogunyeckon eyHkumm (neprog \(2\pi\) n \(21\)). Teopema Jupuxne (ycnosus
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cxogumocT paga dypbe). Pag dypbe ans YUETHBLIX U HEYETHBIX QYHKLNIA (pa3noxeHme
Mo KOCKHYCaM 1 CUHYCaM).

28. NpeobpazoBaHune Pypbe. OnpeseneHve NHTerpaabLHoOro npeobpasoBaHmnsa dypee.
MpsamMoe n obpaTHoe npeobpazoBaHne Pypbe. CBONCTBA (IMHENHOCTb, CBSA3b C
npovn3BoAHOW). MpuMeHeHVe ans pewweHns anddepeHumanbHbIX ypaBHEHUI
(03HaKoOMUTENbHO).

29. MNpeobpazoBaHue Jlannaca. OnpegeneHve npeobpasoBanHus Jlannaca ana pyHKUMn-
opurnHana. CBovictea (IMHeNHOCTb, AnddepeHLMpoBaHE OPUTNHANA,
NHTEerpnpoBaHme opurnHana). Tabnnua ocHOBHbIX NpeobpaszoBaHuii. [pnMeHeHne
npeobpasoBaHus Jlanniaca K peLleHnIo INHerHbIX guddepeHumnanbHbIX YpaBHEHNI
cncTem.
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