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1. lleqin ocBOEHM ST AU CIIUTIIMHBI
Ilensimu OCBOCHMSI NUCIUIUIMHBI SBISIIOTCS  Pa3BUTHE CHOCOOHOCTEM K
WCMOJIb30BAaHUIO 3aKOHOB U METOAOB MATEMATUKU JJIA PEIICHUS 3a1a4 UHKECHEPHOU
NESITeIbHOCTH.

2. MecTO TMCUMILJINHBI B CTPYKTYpe 00pa30BaTeJIbHOM NMPOrpaMMbl

Huctumnna «Beiciias MmaTeMaTHKa» BKIIIOYEHA B 00513aTEIbHYIO YacTh OJ0Ka
JTUCIHMILIMH ydeOHoro miaHa «MHpokoMMyHHKaIMOHHbBIE crucTeMbl U cetu» (b1.0.4).
HuctuurnnHa «BreIcimas MaTeMaTHKay peain3yeTcs B COOTBETCTBUU C TPEOOBAHUSIMU
®I'OC, OIIOIT BO u YuebHoro mnana no HampasieHuto noiarotoBku 11.03.02
«UHpoKoMMYHUKAYUOHHbIE MeXHOIo2UU U cucmembvl cea3u», (Hanpasnennocmo
(npoghunv) npoepammol HugokommyHuKayuoHHble CUCmeMmsl U cemu).

JUIst yCHemHoro H3yuyeHus IJUCHUIUIMHBI TPeOYIOTCs CleIyIOUIMe 3HaHuS,
YMCHHMS ¥ HABBIKU:

- 3HaHHE OCHOBHBIX PA3/EJIOB AJIEMEHTAPHON MaTEMAaTHKHU;

— 3HATh HEKOTOPBIE SI3bIKA MPOrPAMMHUPOBAHMS WM MPOrpaMMHOE oOecreueHue
M YMETh TPHUMEHATh WX JJIs pPEIICHUS MaTeMAaTHYeCKUX 3aJad M TIOTydCHHS
JIOTIOJTHUTEIFHON HH(OpMAIUH;

- JEMOHCTPUPOBATh CIIOCOOHOCTh K aOCTpaklUMM, B TOM YHUCIE YMEHHE
JIOTUYECKH pa3BUBaTh OTJEIbHBIE (OpMajbHbIE TEOPUM M YCTAaHABIUBATH CBS3b
MEXIy HUMH 0OJlaflaTh YMEHHUEM UYUTaTh W aHAIU3UPOBATh YUYEOHYIO U HAYYHYIO
MaTEMaTUYECKYIO JUTEPATYPY;

- YMETh NPEJCTaBISATh MATEeMAaTHUYECKHE YTBEPXKIACHUS U UX JI0Ka3aTesIbCTBA,
npoOsieMbl W WX PpEIIeHHs SICHO ©W TOYHO B TEPMUHAX, TOHSTHBIX IS
npodeccroHaIbHON ayUTOPUH, KaK B TUCBMEHHOM, TaK U YCTHOH (hopMm;

— YMETh JIOTMYECKH BEPHO, APTyMEHTHPOBAHO M SICHO CTPOUTH YCTHYIO H
MUCHMEHHYIO PEYb.

OBnazgeHue TMpPEAMETOM JHUCHMIUIMHBI BBICIIAsS MaTeMaThKa SBIAETCS
00s3aTENBHBIM ISl U3YUYEHUS BCEX TEXHUYECKUX TUCIMILINH Y4eOHOTO TUTaHA.

PaGouas nporpamMma aucturuinHbl «Bpiciias MaremMaTtukay i UHBAIHIOB H
JUIl C  OTPaHUYEHHBIMM  BO3MOXHOCTSMHU  3JI0pOBbS  pa3padarbIBaeTCs
UHAMBUIYAJIbHO C  Y4€TOM OCOOEHHOCTeH  MNCUXO(PU3UYECKOTO  pPa3BUTHUA,
VH/IMBHIyaJIbHBIX BO3MOKHOCTEH U COCTOSHUS 3/J0POBbsI TAKMX 00yYaIOLIUXCA.

3. [lepeueHb pe3yJbTATOB 00y4eHHSI MO AUCIHUIIAHE, COOTHECEHHBIX €
pe3yJibTaTaMu OCBOEHHSI 00pa30BaTeIbLHON MPOrpaMMbl

N3yuenue naHHOW ydeOHOW AWCIMIUIMHBI HAlpaBieHO Ha (OPMHPOBAHUEC Y
00y4JarommXcs KOMIIETCHIIHNH, MPEICTaBICHHBIX B TabmuIe 1.

4. CTpyKTYypAa U cofiepKaHue TUCIIUIIMHBI

OO6mass Tpya0eMKOCTh AUCHHIUIMHBI cocTaBiseT 18 3adeTHnIX enmHuUIl (648
yacoB). lIpouecc wu3ydyeHuss IUCUUIUIMHBI peau3yeTcsl NpU OYHOW U 3a0YHOU
dbopmax o0yuenus B 1-3 cemectpax. [IpoMexxyrouHasi aTTrectanus npeaycMaTpruBaeT
3K3aMeH B 1 u 3 cemecTtpe, 3a4€T BO 2 ceMECTpeE.



TpeOoBaHus K pe3yJbTaTaM OCBOCHUS YUeOHOM AMCHUIIHHBI

Koovt komnemenyuii, cooeprcanue KomnemeHyuil U UHOUKAMOPbL O0CMUNCEHUA KOMNEem eHY Ul

Tabnuna 1
Ne Kon Conepxanue VIHzeKC HHAMKATOPA ConeprkaHue MHAUKATOPA TOCTHKEHUS
I1/T1 | KOMIIETEHIIU A KOMIIETEHITNH (HJIA €€ YacTH) CTHIKEHNS KOMITCTEHITHH KOMIIETEHIINU
1. |OIIK-1 Crioco0eH Hcnonb30BaTh MoJiokeHus, 3akoHsl | OIIK-1.1 3Haer (yHIaMeHTaJIbHbIE 3aKOHBI IPUPO/IbI 1 OCHOBHBIE
U METOJbl €CTECTBEHHBIX HAyK U MaTE€MaTUKU ¢uznyeckue MaTeMaTUYeCKUe 3aKOHbI U METO/IbI
JUTSt penieHus 3a1a4 VHXEHEPHOU HaAKOIUICHUs], Iepeadr u o0paboTKu MHGOpMaun
NeSITeIbHOCTH
2. |OIIK-1 CrniocobeH HCIoib30BaTh MOJI0KEHNUs, 3aKkoHbI | OTTK-1.2 YMmeeT npuMeHATh (u3NYecKue 3aKOHbl U MaTEMaTUYECKU
U METOJIbl €CTECTBEHHBIX HayK M MAaTE€MaTHKH METO/Ibl IIsl peILIEHHs] 3a]1a4 TEOPETUYECKOr0 U
IS peleHus 3aga4 WH)KEHEPHOU HPUKIIAJHOTO XapaKkTepa
NeSATeNbHOCTH
3. |OIIK-1 CnocoOeH HCIOJb30BaTh MoJoKeHuA, 3akoHsl | OITK-1.3 BraneeT HaBbIKaMH MCTIOJb30BaHUS 3HAHUNM (PU3UKH U

U METOJblI €CTCCTBCHHBIX HAYK WM MAaTCMAaTHUKU
JJIA pEeICHUA 3aJda4 PIH)KCHCpHOﬁ
JACATCIbHOCTH

MaTEMaTUuKU IpU PCIICHUHU IIPAKTUYCCKUX 3a1a4d




4.1 PacnpenesieHne TPy10éMKOCTH JAMCHMILJIMHBI 110 BUIaM padoT 1o cemecTpam

O6miast Tpya0€MKOCTh JUCHUIUIUHBI cocTaBisieT 18 3au. ex. (648 uacoB), ux pacmpezeneHue mo BujgaMm paboT ceMecTpam
npejcTaBiIeHo B Tabiuie 2a u 20.

PacnpenesieHne TPy10€MKOCTH IMCIUILNIMHBI IO BUIaM padoT Mo ceMecTpam
OYHASA ®OPMA OBYUEHUSA

Tabnuia 2a
TpyroémMkocTh
. B 1.4. mo cemecTpam N3 uux
Buna yueoHo# padoThi
yac. 1 2 3 NpaKTHYeCKas
NMOJAT0TOBKA
OO6uiasi TPYA0EMKOCTD IUCHUIIJIMHBI 110 Y4€OHOMY IJIAHY 648 216 252 180
1. KontakTHas padora:
AyautopHas padora 282 90 120 72
nexyuu (J1) 116 44 44 28
npaxkmuueckue 3auamus (I13) 166 46 76 44
nabopamopvle pabomui (JIP) - - - -
2. CamocrositesabHasi pabora (CP) 366 126 132 108
kypcosas paboma/npoexm (KP/KII) (noocomoska) - - - -
camocmosmenbHoe U3yueHue pazoenos, Camono020mosKd 285 90 123 72
(npopabomka u nosmoperue 1eKYuoOHHO20 Mamepuand u
mamepuana y4eOHUKo8 u yuebHbIX nocodutl, n0020mosKa K
JaOOPAMOPHBIM U NPAKMUYECKUM 3AHAMUAM, KOJLIOKSUYMAM U
m.o.)
Iloozomoska k 3auemy (KOHmMpOJb) 9 - 9 -
Iloocomoska k sxk3ameHy (KOHmMpPOb) 72 36 - 36
By npomexyro4yHoro KOHTpOJIS: Oxszamen 3auem Ox3amen




3AOYHASI ®OPMA OBYUYEHUSA

Tabnuua 20
TpyroéMKocTh
. B 1.4. mo cemecTpam N3 uux
Bua yueOHoii paGoTbl
yac. 1 9 3 NPaKTHYeCKas
MOJAr0TOBKA
OO0masi Tpy10€MKOCTD IUCHUIIJIMHBI 110 Y4€OHOMY IJIAHY 648 144 216 288
1. KonrakTHas pa6ora:
AyauTopHasi padora 70 14 18 20
nexyuu (J1) 26 6 8 8
npaxkmuueckue 3auamus (113) 44 8 10 12
snabopamopnvle pabomuwi (JIP) - - - -
2. CamocTtosiTesibHasi pa6ora (CP) 578 130 198 268
kypcosas paboma/npoexm (KP/KII) (noocomosxa) - - - -
camocmosmenbHoe UzyueHue pazoenos, camono02omosKa 497 94 189 232
(npopabomka u nosmopeHnue 1eKYUOHHO20 MAmepuana u
mamepuana yueOHUKo8 u yueOnvlx nocoouii, N0020mosKa K
1a6OPAMOPHBIM U NPAKMUYECKUM 3AHAMUAM, KOJLIOKEUYMAM U
m.o.)
Iloozomoska k 3auemy (KOHMpoO.b) 9 - 9 -
Iloozomoska K sK3ameHy (KoHmpoib) 72 36 - 36
Bug npomMexyTo4HOro KOHTPOJIS: Ok3amen 3auem Ox3amen




4.2 Conep:kaHue IMCUUNINHBI

TemaTnyeckui MJIaH JUCHUILINHBI
OYHASA ®OPMA OBYYEHUSA

Tabnuna 3a
HaumeHnoBaHue pa3iesioB U TeM Beero AynutopHas padora | BHeayauTopHasi
AUCHMILTNHBI JI 3 | JIP | UKP pabora CP
1 Cemectp
Pazaen 1 Teopust mpenenos, 28 8 10 - - 10
HENPEpPBIBHOCTh (DYHKIMM
Pa3znen 2 Ananutuueckas reoMeTpus 12 2 4 - - 6
Ha TUIOCKOCTH.
Pa3nea 3 TlpousBoanast pyHKIIUN 28 6 8 - - 14
Pasznen 4 Bekropsl. Onepanuu Hax 20 4 6 - - 10
BEKTOpaMH
Pa3znen 5 TlpunosxeHus: IpOU3BOIHOMN 28 10 8 - - 10
Pa3nesn 6 Ananutuueckasi reoMeTpus B 16 2 4 - - 10
MIPOCTPAHCTBE
Paznen 7 HeonpenenéHubiii HHTErpat 34 8 6 - - 20
(GYHKIMY OJTHOW EpEeMEHHOMN
Paznen 8. Onpenenéuupiii HHTETpa 14 4 - - - 10
(GYHKIMY OJTHOW MEPEMEHHO.
I'eoMeTpudecKkre MPHIIOKECHUS.
Bcero 3a 1 cemecTp 180 44 46 - - 90
JK3aMeH 36 - - - - 36
HUroro mo gjucuunjinue 216 44 46 - - 126
2 Cemectp
Pa3nen 9 OyHKIMKM HECKOIBKUX 26 6 8 - - 12
MIEPEMEHHBIX U €€ IPOM3BOTHAS
Pa3nen 10 Onpenenexnnsie u 24 4 8 - - 12
HECOOCTBEHHBIC WHTETPAJIbI
Pa3nen 11 AnanuTudeckas reOMETpHs B 18 4 6 - - 8
MPOCTPAHCTBE
Pa3nen 12 Matpuiel. CucteMsl 30 4 6 - - 20
JINHEHHBIX YpaBHCHUH
Pa3nen 13 UnterpupoBanue GpyHKIuit 44 8 16 - - 20
HECKOJIbKUX MIEPEMEHHBIX. Teopust MmoJIs.
Paznen 14 /luddepenumnansupie 48 8 14 - - 26
ypaBHCHHS
Paspaen 15 JluneiiHoe mpoCcTpaHCTBO. 24 5 8 - - 11
Jluneiinbie onepatopsl. KBagparnunas
dhopma
Pasznen 16 Yucnosrie u 29 5 10 - - 14
(YHKIIMOHATILHBIE PSI/IbI
Bcero 3a 2 cemecTp 243 44 76 - - 123
3auér 9 - - - - 9
HToro mo gucuuijimHe 252 44 76 - - 132
3 Cemectp
Pa3pnen 17 MHoecTBa U OCHOBHBIE 14 2 2 - - 10
TOKJIECTBA alTeOpbl MHOKECTB.
Paznen 18 ®ynkuuu anreOpbl JIOTHKY. 12 3 2 - - 7
OCHOBHBIE PABHOCUJIBHOCTH alTe0phl




HaumeHnoBaHue pa3iesioB U TeM Beero AynuTopHasi padora BueayauTopuasi
JAMCHUILINHBI JI 3 | JIP | UKP pabora CP
JIOTHKH.
Pazgen 19 Munnmuzanus ¢popmyi 14 2 4 - - 8
OyneBbIX GYHKIUI
Pa3nen 20 OyHKIIMOHAIBHO 3aMKHYThIE 14 2 4 - - 8
KJIacChl OyJeBBIX (DYHKITHIA.
OYHKIIMOHAIHHO TIOJHBIC CUCTEMBI
Pazjnen 21 OyHKIMH KOMIUIEKCHOTO 14 2 4 - - 8
nepemeHHoro. [Ipenen u npousBoaHas
Paznen 22 UnterpupoBanue QpyHKIHMA 30 8 14 - - 8
KOMITJICKCHOTO ITEPEMEHHOTO
Paznen 23 Teopust rpadoB. AITOPUTMBL 28 6 10 - - 12
HaX0XJICHUS MUHUMAJIBHBIX IyTeH 1
MapupyToB. TpaHCIIOPTHBIE CETH
Pasnen 24. OnepaninoHHOE UCUHUCIICHUE 18 3 4 - - 11
Bcero 3 cemectp 144 28 44 - - 72
JK3aMeH 36 - - - - 36
HToro no gucumiinge 180 28 44 - - 108
3AOYHASA ®OPMA OBYUYEHUA
Tabnwmma 30
HanmeHoBaHMe pa3je/ioB U TeM Beero AynuTopHasi padora BueayauropHas
JUCIUIIJINHBI J 13 | JIP | UKP padora CP
1 CemecTp
Pa3nen 1 Teopus npenenos, 18 1 1 - - 16
HETIPEPBHIBHOCTH (PYHKITHI
Pa3nen 2 AHanuTHyecKas reoMeTpus 12 1 1 - - 10
Ha IIJIOCKOCTH.
Pa3nen 3 IlpousBonHas GpyHKIHH 18 1 1 - - 16
Pa3nen 4 Bekropsl. Oneparuu Haj 12 1 1 - - 10
BEKTOPaMH
Pa3nen S TlpunosxeHus npon3BoTHON 11,5 0,5 1 - - 10
Pa3nen 6 AnanmuTuyeckas reoMeTpus B 11,5 0,5 1 - - 10
MIPOCTPAHCTBE
Pasnen 7 Heonpenen€uublii HHTETpait 11,5 0,5 1 - - 10
(GYHKIMH OJTHOW NEpEeMEHHOMN
Paznen 8. OnpenenéHupiii HHTETpal 13,5 0,5 1 - - 12
(GYHKIMH OTHOW EPEeMEHHO.
['eomeTpuyeckue NpuIoKCHHS.
Bcero 3a 1 cemecTp 108 6 8 - - 94
IK3aMeH 36 - - - - 36
HToro mo gucuuinjimHe 144 6 8 - - 130
2 CemecTtp
Pa3znen 9 OyHKIIMU HECKOJIBKUX 25 1 1 - - 23
TIEPEMEHHBIX U €€ MPOU3BOAHAS
Paspnen 10 Onpenenennsie u 24 1 1 - - 29
HECOOCTBEHHBIE WHTETPAIbI
Pa3znen 11 AHanutuueckas reoMeTpus B 24 1 1 - - 22
MIPOCTPAHCTBE
Paspnen 12 Marpuupl. Cucremsl 25 1 1 - - 23

JINHEWHBIX YPaBHEHUN




HaumeHnoBaHue pa3iesioB U TeM Beero AynuTopHasi padora BueayauTopuasi
JAMCHUILINHBI JI 3 | JP | UKP pabora CP
Pazaen 13 MurerpupoBanue GyHKINI 29 1 3 - - o5
HECKOJIbKUX MEPEMEHHBIX. TeopuHs mosl.
Pa3nen 14 Tuddepennmnansabie 28 1 1 - - 26
YpaBHCHUS
Paznen 15 Jluneiinoe mpocTpaHCTBO. 24 1 1 - -
Jluneiinble oneparopsl. KBagpatuunas 22
dbopma
Pa3nen 16 Yucnossie u 28 1 1 - - 26
(YHKIIMOHATBLHBIC PSIJIBI
Bcero 3a 2 cemecTp 207 8 10 - - 189
3auér 9 - - - - 9
HToro no aucunnjimnHe 216 8 10 - - 198
3 Cemectp
Pa3nen 17 MHoxecTBa 1 OCHOBHbBIE 28 1 1 - - 26
TOXIECTBA AITreOphl MHOKECTB.
Pa3nen 18 ®yHKIMu areOpsI JIOTHKH. 28 1 1 - - 26
OcHOBHbBIE PABHOCUJIBHOCTH alre0pbl
JIOTHKH.
Paznen 19 Munumuzanus Gpopmyn 31 1 1 - - 29
OyneBbIX PYHKIMM
Paznen 20 OyHKIIMOHATBHO 3aMKHYThIE 28 1 1 - - 26
KJIacChl OYNEeBBIX (PYHKITHH.
OYHKIMOHAIBHO MOJHBIE CUCTEMBI
Pa3nen 21 OyHKIMHM KOMIUIEKCHOTO 31 1 1 - - 29
nepemenHoro. [lpenen u nponusBoaHast
Pa3nen 22 UurterpupoBanue QpyHKIIHIA 38 1 4 - - 33
KOMIIJIEKCHOTO NEPEMEHHOTO
Pa3nen 23 Teopus rpadoB. ANTOpUTMBI 37 1 2 - - 34
HAX0XJACHUS MUHUMAJIbHBIX yTeH U
MapuipyToB. TpaHCHOpPTHBIE CETH
Pa3nen 24. OnepaninoHHOE HCUHCTICHUE 31 1 1 - - 29
Bcero 3 cemectp 252 8 12 - - 232
JK3aMeH 36 - - - - 36
HToro nmo iucuunimHe 288 8 12 - - 268

4.3 Jlekuuu /mpakTudeckue/ 3aHATHS

Conepxanue J1eKIHiI/1a00PATOPHOT0 MPAKTHKYMA/MIPAKTUYECKUX 3aHATUH

OYHASA ®OPMA OBYYEHUA

Tabnuna 4a
Ne | Haspanme pazgena, Nt 1 Ha3BaHUe JeKU Ui/ 1a0opaTOPHbBIX/ ®opmupyemsbie | Koi-Bo
n/n TeMbI NPAKTHYECKUX 3aHSATHI KOMIICTEHIIMH | 4acoB
1. | Pazgen 1. Teopus npenesioB, HeMpepHLIBHOCTH QYHKIINH
Jleknus Nel OIIK-1.2 2

Jlormueckast cuMBoJIMKa. YncioBas oCk.
bunom Hetotona. AGcomtoTHas BeIMYUHA
JNENCTBUTENBHOTO uncna. Onpenenenne
¢byHkuuu 1 nocnenoBaTensHocTH. OOpaTHas
¢ynkuus. Knaccudukanus QyHKIHA.
CrnoxHble QYHKIMU U HESIBHBIC (DYHKIIUH.
[TapameTpuueckoe 3a1aHue QyHKIHHA.




n/n

Ha3zpanmue pa3neina,
TEMbI

Ne u Ha3BaHUe JIeKIUH/ J1a00paTOPHBIX/
NMPAKTHYECKUX 3aHATHI

dopmMupyeMble
KOMIIeTeHIN U

KoJa-Bo
JacoB

OrpannueHHble QyHKIUU U
IIOCJIEI0BATEIBHOCTH

Jlexkuus Ne2

Omnpenenenue npeaena GyHKIUH U
nocieaoBareabHocTu. OrpaHuyeHHbIE U
HeorpaHNYEHHBIC PYHKIH U
HIOCTIeIOBATEIBHOCTH. beCKOHEYHO Malibie
BCJIMYUHBI U UX CBOﬁCTBa, CpaBHCHHC
OECKOHEYHO MaJIbIX BEJINYUH.

OIlK-1.1

Jleknust Ne3

OcHOBHBIE TEOPEMBI O Tpejieax — npeaenax
CYMMBI, IPOU3BCACHUS, HACTHOI'O U
cinoxxHol ¢pyHkiu. O HEOTIPEAETEHHOCTIX
IIpH OTBICKAHWH HPECACIIOB U UX PACKPBITUH.
3aMeuaTelbHbIC MPECITbl U CIICICTBUS.
[Tpu3Haku cyniecTBOBaHUS MPECIIOB.

OIlK-1.1

Jlexuus Ne4
HenpepsiBHOCTH yHKIHit. Knaccuduxarus
TOYEK pa3pbiBa

OIlK-1.1

IIpakTuyeckoe 3ansaTue Nel
KomrutekcHbIe uncia u 1eMCTBHS ¢ HUMH

OIIK-1.2

IIpakTnyeckoe 3ansitue Ne2
[Ipenen nmocnenoBaTeIbHOCTH U TIPEIE

byHKINHA.

OIIK-1.2

IIpakTuyeckoe 3ansaTue Ne3

[Ipenen mocinen0BaTeNbHOCTH, PEAEIT
¢GyHKIMU. 3amMedaTeNbHbIC IPEICIbL.
CpaBHEeHHE OECKOHEYHO MaJIbIX BEJTMYNH

OIIK-1.2

IIpakTuyeckoe 3ansaTue Ned
HenpepsiBHOCTH yHKIuii. Knaccuduxarus
TOYEK pa3pbiBa

OIIK-1.2

IIpakTuyeckoe 3ansaTue NeS5
TectupoBanue no teme «IIpenenst u
HETPEPBIBHOCTHY

OIIK-1.3

Pa3nen 2. AHaTuTHYeCKasi TeOMeTPHsi Ha MJIOCKOCTH.

Jlekmus Ne5

JlekapToBa U MoJjsipHas CUCTEMBbI
koopauHar. [Ipsimas Ha MIIOCKOCTH, BUJIbI
ypaBHEeHUH. PaccTosiHue OT TOUKHU 110
npsAMOM. /leneHne oTpe3ka B JaHHOM
oTHoueHuH. KpuBbie BTOporo nopsiaka.

OIIK-1.1

IIpakTuyeckoe 3ansitue Ne6

[Ipsimas Ha uiockoctu. Paccrosinue ot
TOYKH J0 NpsIMOM. JlenieHne oTpe3ka B
JAHHOM OTHOHIEHUHU. OKPY>KHOCTb. DJITUIIC

OIIK-1.2

IIpakTuuyeckoe 3ansitue Ne/
I'unepOona. [Tapabona. [IpuBenenue kpuBoi
BTOPOT'0 NOPSJKA K KAHOHUYECKOMY BULLY

OIIK-1.2

Pa3nen 3. IlpousBoanasi pyHKuumn
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n/n

Ha3zpanmue pa3neina,
TEMbI

Ne u Ha3BaHUe JIeKIUH/ J1a00paTOPHBIX/
NMPAKTHYECKUX 3aHATHI

dopmMupyeMble
KOMIIeTeHIN U

KoJa-Bo
JacoB

Jlexuus Ne6

Omnpenenenue. Puznueckuii u
F€OMETPUYECKUI CMBICII. Y paBHEHUE
KacaTenbHOU K ¢pyHkuuu. [IpaBuna
muddepennupoanus. [IponsBoaHas
CJIOKHOW (PyHKIIMU M 0OpaTHOHN (PYHKIIHH.
Tabnuia mpou3BOIHBIX

OIIK-1.1

Jlekuust Ne7

I'unepOonmyeckne GyHKIMH U UX
npou3BoJiHbIe. [Ipon3BOIHBIE HESBHBIX U
napaMeTpu4ecKH 3aaHHbIX QYHKIUI.
Jlorapudmuueckoe nuddepeHipoBaHme.
Jlnpdepennnan QyHKINU U €ro CBOMCTBA.

OIlK-1.1

Jlekuus Ne8

CBoiicTBO MHBapHaHTHOCTH U] depenmana.
I'eomerpuueckuit cmbici. [Ipumenenune
muddepeHnnana s TpuOIHKEHHBIX
BbIuMCIeHUH. [Ipon3BOAHBIE BBICIIMX
nopsiiKoB, hopmyna JleliOHuIa

OIlK-1.1

IIpakTHyeckoe 3anaTHEe Ne§
[IpaBuna muddepenunpoBaHus.
[IpousBoHas cnoxHON GyHKIMHU U 0OpaTHOU

byHKIIN

OIIK-1.2

IIpakTnyeckoe 3ansitue Ne9

[Ipon3BoiHBIE HESBHBIX U MapaMETPUUYECKU
3amaHHbIX QyHKIUH. Jlorapudpmudeckoe
muddepeHnupoBanue

OIIK-1.2

IIpakTnueckoe 3ansitue NelQ
Hudbdepenunan dynakuun. [Ipumenenue
muddepennrana s npruOIMKEHHBIX
BbluncieHuil. [Ipou3BoiHbIe U
muddepeHnnanbl BEICIIMX TOPSIIKOB,
dhopmyna JleitOHuia

OIIK-1.2

IIpakTnyeckoe 3ansitue Nell
TectupoBanue o teme «IIpon3BoaHas»

OIIK-1.3

Paspnen 4. Bekropsl. Onepannu HaJl BEeKTOPaAMH

Jlexkmus Ne9

Onpenenurenu. Bekropel. KoopauHatet
BekTOpa. JInHeiHas 3aBUCUMOCTb.
PaznoxeHne BeKTOpa IO KOOPIMHATAM.
bazucublie Bektopel. Hanpagnsromue
KOCHUHYCBI. JInHEelHbIe onepaluuu Hajl
BEKTOPAMH.

OIIK-1.1

Jlexnus Nel(
CkansipHO€, BEKTOPHOE U CMEIIaHHOE
IIPOU3BE/ICHUS BEKTOPOB U UX CBOMCTBA.

OIIK-1.1

IIpakTnueckoe 3ansaTue Nel2
Onpenenureny U UX BIYUCIICHHUE.
JIuneiiHble onepanyy HajJ BEKTOPaMHu.

OIIK-1.2

IIpakTnueckoe 3ansiTue Nel3
PaznoxxeHne BeKTopa 1o HEKOJUIMHEAPHbIM U

OIIK-1.2
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n/n

Ha3zpanmue pa3neina,
TEMbI

Ne u Ha3BaHUe JIeKIUH/ J1a00paTOPHBIX/
NMPAKTHYECKUX 3aHATHI

dopmMupyeMble
KOMIIeTeHIN U

KoJa-Bo
JacoB

HEKOMIUTaHApHBIM BekTopaMm. CkalisipHoe
MIPOU3BEICHUE BEKTOPOB.

IIpakTnueckoe 3ansTue Nel4
BexTopHOE 1 cMelIaHHOE TPOU3BEACHMUS
BEKTOPOB.

OIIK-1.2

Paspnen S. IlpuioskeHusi npou3BOIHOM

Jlekuusa Nell

TeopeMsl 0 cpenHeM 3HaUeHUU. Teopembl
®epma, Pons, Jlarpanxka u Komm. Ilpasuio
Jlonurais. PackpsiTe HEONPENEIEHHOCTEN
Pa3JIMIHBIX BUOOB.

OIIK-1.1

Jlexuus Nel2

®opmyna Tenmopa 11 MHOTOWIEHA U JUIS
mupdepenurpyeMoit GpyHKkuu. OcTaTOUHBIN
wieH ¢popmyisl Teiinopa B popme Jlarpanxka
u [leaHo.

OIlK-1.1

Jlexnus Nel3

Paznoxenue o ¢popmyne Teitnopa
HEKOTOPBIX AIEMEHTAPHBIX (QYHKITUH.
®opmyna Maknopena. [Ipunoxenue
dbopmynsr Teitmopa K mprOINKEHHBIM
BBIYMCIICHUSIM U K BBIYMCIICHUIO TPEJICIIOB.

OIlK-1.1

Jlekuus Nel4

Bo3spactanue u yobiBaHue GyHKITUH.
Heobxonmumoe 1 joctatouHoe ycioBue
BO3pacTaHUs U YObIBAaHUS
muddepennupyemoit hyHkiuu. OnpeaeneHne
KCTPEMYMOB.

OIIK-1.1

Jleknus NelS

BoInykJ10CTh ¥ BOTHYTOCTD Ipaduka
¢dbyakuun. Toukn nepernda. ACUMIITOTHI
riockoi kpuBoit. [loctpoenue rpadukos

GhyHKIHH.

OIIK-1.1

IIpakTnuyeckoe 3ansitue Nels
IIpaBuno Jlonutansa. PackpeiTue
HEONPENEeICHHOCTEN PA3IMYHbIX BUOB.

OIIK-1.2

IIpakTHyeckoe 3ansaTre Nel6
®opmyna Teisiopa 11 MHOTOWIEHA U I

b depeHurpyeMoit (yHKIHMH.

OIIK-1.2

IIpakTHyeckoe 3ansaTue Nel7
[Tpunoxenue popmynsl Teitnopa k
NpUOIMKEHHBIM BBIUMCIIEHUSM U K
BBIYHMCIICHUIO IIPENEIIOB

OIIK-1.2

IIpakTnueckoe 3ansaTue Nel8
HccnenoBanue GpyHKIMN U OCTPOECHUE
IpauKOB C MOMOIIBIO MPOU3BOIHON

OIIK-1.2

Pa3nes 6. AHanuTH4YecKasi reOMeTpHs B IPOCTPAHCTBE

Jlexuus Nel6

[IpsiMast ¥ IJIOCKOCTH B MIPOCTPAHCTBE.
OO11ee 1 KAHOHUYECKOE YPaBHEHHE MPSIMOM.
B3anMHO€ pacrnoiokeHue npsiMon u

OIIK-1.1
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n/n

Ha3zpanmue pa3neina,
TEMbI

Ne u Ha3BaHUe JIeKIUH/ J1a00paTOPHBIX/
NMPAKTHYECKUX 3aHATHI

dopmMupyeMble
KOMIIeTeHIN U

KoJa-Bo
JacoB

IIJIOCKOCTH.

IIpakTnueckoe 3ansitne Nel9
[IpsiMast 1 MIIOCKOCTH B MPOCTPAHCTBE.

OIIK-1.2

IIpakTnueckoe 3ansaTue Ne2(
[IpsiMast ¥ IIOCKOCTH B MTPOCTPAHCTBE.

OIIK-1.2

Paspnen 7. HeonpenenéHHbIi HHTErpa GyHKUMH OJHON IepeMeHHOH

Jlexkuus Nel7

[lepBooOpasznas GpyHKIMSA U
HeomnpezeneHHbl naTerpan. CpolicTBa
HEONpeJeNIEHHOT0 UHTerpaia. Tabmuna
nHTerpanos. HTerpupoBanue
OJACTaHOBKOM.

OIlK-1.1

Jlekuus Nel8

HNHTerpupoBanue no 4acTsm.
WHuTerpupoBanue qpoOHO-pallnoHaIbHBIX
panoHanbHbIX GyHKIM. HTEerpupoBanue
AJIEMEHTAPHBIX PaIllMOHATIBHBIX JIPOOEil.

OIlK-1.1

Jlexknust Nel9

WHuTerpupoBanre nppauoHaIbHbIX
¢byuknuil. Tpuronomerpuieckue
MOJCTAaHOBKH

OIlK-1.1

Jlexnust Ne2(
HNHTerpupoBaHne TpPUTOHOMETPUICCKUX

byHKIMHA

OIIK-1.1

IIpakTnyeckoe 3ansitue Ne21
[TepBooOpa3nas GhyHKIUS U
HeoIpeAeIeHHbIN nHTerpai. Tabmuma
uHTErpasioB. IHTErpripoBaHue
MOJICTAHOBKOM U BHECEHUEM I0]] 3HAK
muddepenimana.

OIIK-1.2

IIpakTuyeckoe 3ansaTue Ne2?2
WuTerpupoBanue 1o 4actsM.
WuTerpupoBanue 37€MEHTapHBIX
panroHaBHBIX qpooeii. HTerpupoBanne
UPPAIMOHATBHBIX QYHKIUH.

OIIK-1.2

IIpakTnuyeckoe 3ansitue Ne23
WuTerpupoBanue TPUrOHOMETPHUYESCKIX

byHKIMI

OIIK-1.2

Paspnen 8. OnpenenéHnbii HHTErpaa GyHKUMH OJHON IepeMeHH

NPHUJI0KEHHUSI.

oii. 'eomeTpuveckne

Jlexnms Ne2l

HNHurerpanbHas cymMMa, OIIpeieIeHHbIN
uHTerpan. CBolicTBa ONpeAEIEeHHOTO
uHTerpaia. TeopeMa o cpeiHeM 3HAYEHUH
JUIsl OTIPEJIETICHHOTO UHTETpaIa.
IIpounsBoaHas HHTErpaa 1o BEPXHEMY
npeneny. @opmyna Herotona-JleitbHuma.

OIIK-1.1

2

Jexusa Ne2?2

3aMeHa MepeMeHHBIX B OTIPEIeIEHHOM
uHTerpane. @opmyna HHTETPUPOBAHHUSI 10
4acTsM JUIsl ONIPENICTICHHOTO MHTerpaa.

OIIK-1.1
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n/n

Ha3zpanmue pa3neina,
TEMbI

Ne u Ha3BaHUe JIeKIUH/ J1a00paTOPHBIX/
NMPAKTHYECKUX 3aHATHI

dopmMupyeMble
KOMIIeTeHIN U

KoJa-Bo
JacoB

Brrancnenue miuonaam miockoi Gurypsl,
OIIMCAaHHOM B JACKapPTOBOMU U MOJIAPHOM
cucrtemMax KoopauHar. JinHa Ayru miocKou
KPHUBOMW U €€ BBIYUCIICHUE B JICKapTOBOU U
IOJISIPHOM CUCTEMAax KOOPJAUHAT U KPUBOM,
3aJlaHHOM B apameTpuyeckoit popme.
Brraucinenne o6beM Tema Mo Miomau
HOTIEPEYHbIX CEYEHU, 00BEM Tela
BpalICHUS.

Paznen 9. ‘I)yHKIII/II/l HECKOJBKHUX IIEPEMECHHBLIX U €€ IPOU3BOIHA

Jexmusa Ne23

OYHKIMH HECKOJIbKUX MTEPEMEHHBIX.
O6nacte onpenenenus. [Ipenen.
HenpepsiBHOCTB. YacTHBIE TPOU3BOIHBIE.

Judbdepenuman

OIlK-1.1

Jlekuus Ne24

[Ipon3BOIHBIE CIIOKHBIX U HESIBHBIX
(YHKIMI HECKOJBKUX MePEMEHHBIX.
KacarenbHast 1 HopManpHas MIOCKOCTH.
KacarenbHast K IpOCTPaHCTBEHHOM KPHUBO.
[Ipoun3Bo1Has 110 HAIPABJIEHUIO U I'PAJIUEHT.

OIlK-1.1

JlekuuaNe25
®dopmymna Teitmopa. DkcTpeMyMbl PyHKITIH
JIBYX IEPEMEHHBIX. Y CIIOBHBIN SKCTPEMYM.

OIIK-1.1

IIpakTuyeckoe 3ansaTue Ne24

OYHKIMH HECKOJIbKUX MTEPEMEHHBIX.
O6macte onpenenenus. [Ipenen u ero
BbluKcIIeHHe. YacTHbIE TPOU3BOIHBIC U UX
Beruncienue J(uddepenunan u ero
BBIUHCIICHHE.

OIIK-1.2

IIpakTuyeckoe 3ansaTue Ne25
[Tpon3BoIHBIC CIIOKHBIX M HESIBHBIX
(GYHKIUH HECKOJIBKUX TICPEMECHHBIX.
KacarenbHasi 1 HOpMaJibHasI TIJIOCKOCTH.
KacatenbHast K IPOCTPaHCTBEHHOM KPUBOIA.

OIIK-1.2

IIpakTnuyeckoe 3ansitue Ne26
[Ipou3BoiHas 110 HAIPABJICHUIO U TPATUCHT.
®opmyna Teinopa. JkcTpeMyMbl PYHKIIUN
JIBYX IIEPEMEHHBIX

OIIK-1.2

Pa3nes 10. OnpeneneHHbIe M HeCOOCTBEHHbIE HHTETPAJIBI

Jexmua Ne26

HecobcTBeHHbBIE HHTETPATIBI C
OECKOHEUYHBIMH TIpe/ielIaMi UHTETPUPOBAHUS
¥ OT pa3pbIBHBIX GyHKIMH. CXOAUMOCTH U
pPacxoIMMOCTh HECOOCTBEHHBIX HHTETPATIOB.
Briuncnenue u npu3Haku CXOJAUMOCTH.
[Tpu3Haku cpaBHEHUS B PeAETbHON hopme.

OIIK-1.1

IIpakTnuyeckoe 3ansiTue Ne27
OmnpeneneHHblil HHTErpal. Beruucnenue
OTIpeIeIEHHBIX UHTETPAJIOB 1O (hopMyIe

OIIK-1.2
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n/n

Ha3zpanmue pa3neina,
TEMbI

Ne u Ha3BaHUe JIeKIUH/ J1a00paTOPHBIX/
NMPAKTHYECKUX 3aHATHI

dopmMupyeMble
KOMIIeTeHIN U

KoJa-Bo
JacoB

Hrrorona-Jletionnna. MeToasl IOACTAHOBKH
Y UHTETPUPOBAHUS 110 YACTSIM.
I'eomeTpuueckue npuioKeHUs
OIIpe/IeTIEHHOTO UHTEerpana. Beruncienue
TUTONIAICH, JUTUH JIyT, 00BEMOB H TUIOIAIeH
MOBEPXHOCTU BPAICHUS.

IIpakTuyeckoe 3ansitue Ne28
HecoOcTBeHHbIE HHTETPaAJIbI C
0eCcKOHEUHBIMHU TIpeieTIaMu. Beraucnenue,
CXOJIMMOCTB M PACXOTUMOCTh
HECOOCTBEHHBIX UHTETPAJIOB

HEepBOTO Poja.

OIIK-1.2

IIpakTuyeckoe 3ansitue Ne29
HecoOcTBeHHbIE HHTErPAJIbl OT Pa3pbIBHBIX
¢byHkuil. Beruucnenue, cxoauMocTs U
PacxoAUMOCTh HECOOCTBEHHBIX MHTETPAJIOB
BTOpOro poaa. ['amma-pyHKus.

OIIK-1.2

Paznea 11. Anaiaur

HYECKasl TreOMETPHS B IPOCTPAHCTBE

Jlexknus No27
[ToBepXHOCTH BTOPOTO NOPSJIKA.

OIlK-1.1

IIpakTuueckoe 3ansitue Ne30
[ToBepXHOCTH BTOPOTO NOPSAJIKA.

OIIK-1.2

Pa3nen 12. Marpuusbl. CucTeMbl JTHHEHHBIX YPaBHEHUI

Jleknust Ne28

Martpuiel. O6patHas matpuiia. Panr
MaTpuIlbl. Penenne cucteM JTUHEUMHBIX
ypaBHeHui. @opmyiel Kpamepa.

OIIK-1.1

Jlexuus Ne29

Pemenue cuctem TMHEHHBIX YpaBHEHUM.
Teopema Kponekepa-Kanemm.

Meron INaycca.

OIIK-1.1

IIpakTuyeckoe 3ansaTue Ne31l
HevictBus ¢ maTpuuamu. Beraucienue
00paTHOM MaTPHIIBl U paHTa MATPHUIIBI.

OIIK-1.2

IIpakTnueckoe 3ansTue Ne32
Pewienne cucrem NTMHENWHBIX YpaBHEHUM.
®opmynsl Kpamepa. MaTpuusbiii MeTO.

OIIK-1.2

IIpakTnuyeckoe 3ansitue Ne33
Pemenue cucreM TMHEWHBIX ypaBHEHUI.
Meron I"aycca.

OIIK-1.2

Pazgen 13. UnTerpupoBanne GyHKIMii HeCKOJbKHUX NepeMeHHbIX. Teopus moJs.

Jlexkus Ne30

JIBoiiHoM uHTerpa. OnpeneneHue.
I'eomerpuuecknii cmpici. OCHOBHBIE
cBoMcTBa. Teopema 0 CpeTHEM.
Beluncnenue ABOMHOIO MHTETpaa.
JIBOMHOM MHTETpajl B IOJSAPHBIX
KOOpAMHATaXx.

OIIK-1.1

Jexnusa Ne31

TpoiiHoi nnTerpan. OnpeneneHue.

OIIK-1.1
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n/n

Ha3zpanmue pa3neina,
TEMbI

Ne u Ha3BaHUe JIeKIUH/ J1a00paTOPHBIX/
NMPAKTHYECKUX 3aHATHI

dopmMupyeMble
KOMIIeTeHIN U

KoJa-Bo
JacoB

®usnueckuit cmpicii. OCHOBHBIE CBOMCTBA.
Brrunciienue TpoitHOro uHTerpana. TpoiHoi
MHTETpal B IUJIMHAPUICCKUX U cepude-
CKHUX KOOPJMHATAX.

Jlexnus Ne32

KpuBoismmHelHbIE HHTErPAIIBI IEPBOTO U
BTOpPOTO poaa. OCHOBHBIE CBOMCTBA.
Brruncnenue. @opmyna ['puna.
HeszaBrucumocTbs KpUBOJIMHEUHOTO
MHTErpajia OT IyTH UHTETPUPOBAHUS.
[ToBepxHoCTHBIN HHTErpal. OnpeaeneHue.
OcHoBHbIE CBOMCTBA. Brruncienue.
®opmyna Octporpanckoro-I'aycca.
®opmymna CTokca

OIIK-1.1

Jlexmus Ne33

CkansipHoe mnosie. [loBepXHOCT YpOBHSL.
I'pamument. [Ipon3BoaHas No HANPABICHHUIO.
Bekropnoe nosne. [ToTok BekTopa.
JluBepreHuus, TUPKYISALUS BEKTOPHOTO
110J151 POTOp BEKTOPHOTO NOJIA.

BekTopHBIN M CKAISIPHBIN NOTEHIHMAIL.

OIlK-1.1

IIpakTuuyeckoe 3ansitue Ne34

JIBoitHOM nHTErpai. Beruncienue JBOMHOTO
uHTErpasa. [[BOMHON UHTErpall B MOJIAPHBIX
KoopJiMHaTax BeruncieHue J1BOMHOTO
WHTETpaJia

OIlK-1.2

IIpakTuyeckoe 3ansaTue Ne35

TpoitHo# uHTErpan. Beruuciaenue TpoitHOTO
MHTETpasa B HUIMHIPUUECKUX
KOOpJMHAaTax. Beruucienue TpoiHOTO
UHTerpaya B chepruuecKux KOOpAHHATAX

OIIK-1.2

IIpakTuyeckoe 3ansaTue Ne36
KpuBonuHeiHbIil HHTErpal U ero
Bbluncienne. ®opmyna ['puna.
HezaBucumocTs KpUBOJIUHEHHOTO
WHTETpasia OT MyTH UHTETPUPOBAHHUS

OIIK-1.2

IIpakTnueckoe 3ansiTue Ne37
[ToBEpXHOCTHBINM HHTETPAJ BTOPOTO Poja U
€ro BHIYHCIICHHE

OIIK-1.2

IIpakTnuyeckoe 3ansitue Ne38
Ckansiproe mosie. [IoBepXHOCTh YPOBHSL.
I'paguent. [IponsBoHas O HAMTPABJICHHUIO.

OIIK-1.2

IIpakTuyeckoe 3ansitue Ne39
BekropHnoe note. /luBepreHuus 1 potop
BEKTOPHOTO T0JIs1. BbIuncnenue notoka
BEKTOPHOT'O HOJISI.

OIIK-1.2

IIpakTuuyeckoe 3ansitue Ne40
[upkynsanus BEKTOPHOTO MoJjst. BEKTOpHBII
u ckassipHbIi norteHiman. @opmyna Crokcea.

OIIK-1.2

IIpakTuuyeckoe 3ansitue Ne41l
Tect o Teme «KpaTHble 1 KpUBOJIMHEHHBIE

OIIK-1.3
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n/n

Ha3zpanmue pa3neina,
TEMbI

Ne u Ha3BaHUe JIeKIUH/ J1a00paTOPHBIX/
NMPAKTHYECKUX 3aHATHI

dopmMupyeMble
KOMIIeTeHIN U

KoJa-Bo
JacoB

HMHTETPaAJIbI».

Paznen 14. luddepenunanbubie ypaBHeHUs

Jlexnus Ne34

Huddepenunanbapie  ypaBHEHUS TIEPBOTO
nopsaka (Bunael ypaBHeHuil). OOmee u
JacTHOE pemnieHne  auddepeHnnanbHOro
ypaBHEHUS; OOLIMH M YaCTHBIM HHTETpal.
WNurerpanbnas  kpuBas.  Teopema o
CYLIECTBOBAaHUU U €IMHCTBEHHOCTH
pemenus auddepeHnaIbHOTO YpaBHEHUS.
3agaua Komm.

YpaBHeHUs c pa3ieIeHHBIMU 51
pa3aeNaIoIUMHCS MIepeMEHHBIMU.
Onnopoansie auddepeHranbHble ypaBHe-
HUSA.  YpaBHEHMs,  MpUBOAAIIUECT K
oIHOpoAHBIM. JIuHelHble nuddepeHransb-
Hble  ypaBHEHUsS  TIE€pPBOro  MOPSIKA.
VYpaBHenue beprymmn.

YpaBHeHus B ONHBIX U depeHnnanax.

OIIK-1.1

Jlexusa Ne35

Huddepennnanbable ypaBHEHUSI BBICHIUX
nopsiikoB. OOImiee W 4YacTHOE pelIeHue
muddepeHInanTbHOT0 ypaBHEHHsI; OOIMMUA 1
YacTHbIM HMHTerpasl. MHTerpanbHas KpuBasi.
3amauya Kommn.

Judbdepenunansupie ypaBHECHUS,
JOTyCKAIOUIEe TMOHIKEHWE TMOpsIKa HX
peuenue. Pemienne ypaBHEHUH, HE COJIEp-
KallMX IEepeMEeHHOW Y B SBHOM BHJE.

Pemenne muddepeHmanbHbIX ypaBHCHUH,
HE COJIepKAIUX NIEPEMEHHBIX

1N (m-1)
y.y.\y,..y
Pemenne muddepeHnnanbHbIX ypaBHEHUH,
HE COJIEP>KaIIMX SIBHO NMEpeMEHHON X .

OIlK-1.1

Jexkuusa Ne36

@dyHgamMeHTalbHAs ~ CUCTEMA  PEILCHHS.
JIuHeliHble OAHOPOJHBIE IU(PepeHIHATb-
Hbl€ YpPaBHEHMs C IOCTOSIHHBIMU KO3 du-
IMEHTAMHM BBICHIMX HOPAJKOB. Teopemsl
BpoHckoro.

OIIK-1.1

Jleknust Ne37

HeonHopoaubie JMHEHHbIE
mddepeHnnanbHbIe yYpaBHEHHUS.
CrpykTypa oOIIEro pemeHuss HEoJHOPO-
HOro  JuHeiiHoro  auddepeHuanIbsHOro
ypaBHeHus. JIuHelHble nuddepeHnnaIbHbIe
yYpaBHEHHUS C TIOCTOSIHHBIMH  KO3(du-
LUEHTaMU U MPAaBOH YacCThIO CIIELUAIBHOTO
Buga. Meron BapuanuMu s JTMHEHHBIX
middepeHInanbHbIX  YpaBHEHMH  BBICIIHX

OIIK-1.1
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n/n

Ha3zpanmue pa3neina,
TEMbI

Ne u Ha3BaHUe JIeKIUH/ J1a00paTOPHBIX/
NMPAKTHYECKUX 3aHATHI

dopmMupyeMble
KOMIIeTeHIN U

KoJa-Bo
JacoB

MOPSIKOB

IIpakTuyeckoe 3ansitue Ne4?2
YpaBHEHMs C Pa3fCICHHBIMM MU DPa3ACIsio-
LIUMUCS [IEPEMEHHBIMHU.

OIIK-1.2

IIpakTuyeckoe 3ansitue Ne43
Onnopoabie MU depeHIATEHBIC
ypaBHeHus. JInneinble muddepeHansHbe
ypaBHEHHS MIEPBOTO MOPSIIIKA.

OIIK-1.2

IpakTHyeckoe 3ansaTue Ne44
VYpaBHenue bepnymm. YpaBHeHus B
MOJIHBIX Ju(depeHnnanax.

OIIK-1.2

IIpakTnueckoe 3ansitne Ne45
Huddepennnanbupie ypaBHEHUSI BBICIIIHX
nopsiakoB. uddepeHuaibHbie ypaBHEHUS,
JIOTTYCKAIOUINE MOHMKEHHUE MOPSJIKa.

OIIK-1.2

IIpakTuyeckoe 3ansiTue Ne46

JIunelHbIE OTHOPOIHBIE
muddepeHnnanbable ypaBHeHus N -ro
nopsiaka. JInaeitHpie 0qHOPOAHBIE JUd-
(dbepeHIMaIbHBIC YPAaBHEHUSI C
MOCTOSIHHBIMH KO3 uLineHTaMu.
Jluneitnsle nuddepeHuanbHbIe YpaBHEHUS
C IOCTOSTHHBIMH KO3()PHUIIMEHTaMH U TTPaBOM
4acThIO CIIEIIMATILHOTO BUA

OIIK-1.2

IIpakTuyeckoe 3ansaTue Ned7

Jluneiinpie muddepeHImanbHbIe YpaBHEHUS
C TIOCTOSTHHBIMH KO3(hPHUITMEHTaMH U TTPaBOM
YaCThIO CTIECIUATBHOTO BHJIA.

OIIK-1.2

IIpakTuyeckoe 3ansaTue Ne43

Pemenne nunelnbix quddepeHnnanbHbIX
ypaBHEHUH METOJOM BapUaIllH IPO-
W3BOJBHOI MOCTOSHHOM

OIIK-1.2

Pasnea 15. JIuneitnoe npocrpancTBo. JIuHeitnbie onepatopbl. KBagpaTtuunas ¢gopma

Jexmusa Ne38

JIuHEHHBIE IPOCTPAHCTBA, PA3MEPHOCTb,
0asuc. JIunelHble orepaTopsl, KX MaTPHUIIBI,
Hax0KJIeHUEe COOCTBEHHBIX 3HAYECHUHN U
COOCTBEHHBIX BEKTOPOB.

OIIK-1.1

3

Jexknusa Ne39

EBKJIN0BO IPOCTPAHCTBO U JIMHEWHBIE OIIE-
patopsl B HeM. KBapatuunas gopma.
IIpuBeneHue ypaBHEHUS KPUBOU U
IIOBEPXHOCTU BTOPOTO MOPAIKA K
KaHOHMYECKOMY BULY.

OIIK-1.1

IIpakTuyeckoe 3ansirne Ne49
Marpuna nuHeiHoro omneparopa. Matpuna
nepexo/ia K HOBOMy 0asmucy.

OIIK-1.2

IIpakTnueckoe 3ansitue Ne50
CoOCTBEHHBIE YHCIa U COOCTBEHHEIE
BekTOpHL. [IpuBenenne ypaBHeHHs] KPUBOU U
MMOBEPXHOCTH BTOPOTO MOPSAKA K

OIIK-1.2
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n/n

Ha3zpanmue pa3neina,
TEMbI

Ne u Ha3BaHUe JIeKIUH/ J1a00paTOPHBIX/
NMPAKTHYECKUX 3aHATHI

dopmMupyeMble
KOMIIeTeHIN U

KoJa-Bo
JacoB

KaHOHUYECKOMY BUY.

Pa3nes 16. UncnosBble u pyHKIMOHAIBHBIE PSAIbI

Jlexnus Ne40

[Tonarue uucnosoro psana. Ilpuznaku
CXOJMMOCTH PSI0B C HEOTPULATEIIbHBIMU
wieHaMu. Pspl ¢ wieHaMu IpOU3BOJIBHOTO
3HAKA.

OIIK-1.1

Jlexnms Ne4l

Ob6nacth cX0IUMOCTH (PYHKITMOHATHHBIX U
CTENEeHHbIX psAA0B. PasnoxkeHnne pyHKuMii B
creneHHble psabl. Panel Oypee.

OIlK-1.1

IIpakTnueckoe 3ansiTue NeS1
[Tonstue uucnosoro psga. Cymma
YHCIJIOBOTO psiJia.

OIlK-1.1

IIpakTuyeckoe 3ansitue Ne52
[Tpu3Haku CXOAMMOCTH PSAJOB C
HEOTPUIATEIbHBIMU YJICHAMH.

OIlK-1.1

IIpakTuuyeckoe 3ansitue Ne53
CXOIMMOCTb PS/IOB C YWICHAMH
MPOU3BOJILHOTO 3HaKa. O6IacTh
CXOJIMMOCTH (PYHKIIMOHAIBHBIX PSIIOB.

OIlK-1.1

IIpakTuyeckoe 3ansaTue NeS4

O065acTh CXOIUMOCTH CTETIEHHBIX PAJIOB.
Paznoxxenne GpyHKIMI B CTENIEHHBIC PSJIBIL.
Haxoxnenue cymm psifoB. Paznoxxenue

dbynakuwmii B psig Oypbe

OIIK-1.1

IIpakTuyeckoe 3ansaTue Ne55
TectupoBanue u KOHTpOJIbHAS paboTa 1Mo
Teme «Paapy.

OIIK-1.3

Pa3nen 17. MHoKecTBa M OCHOBHBbIE TOKIECTBA aJredpbl MHOMKECTB.

Jexknusa Ne4?
MHoOkecTBa U OIepaIiy HaJl HUMH.

OIIK-1.1

2

IMpakTuyeckoe 3ansaTue Ne56
MHOeCTBa U OnepaIiy HaJl HUMH.

OIIK-1.1

2

Pazgen 18. ®ynkuum anredpsbl JJIoruku. OCHOBHbIE PABHOCHJIbH

0CTH a/Iredpsbl JOTHKH.

Jexkuusa Ned43
OyHkuuu anreOpsl Joruku. OCHOBHBIE
PaBHOCHJILHOCTH aJIreOphl JIOTHKH.

OIIK-1.1

3

IIpakTnueckoe 3ansiTue NeS7
Oyukuuu anreOps! Joruku. OCHOBHBIE
PaBHOCHUIILHOCTHU areOphl JIOTHKH.

OIIK-1.1

Pasnes 19. Munnmuzanus ¢gopmyJ OyJieBbIX (pyHKIMI.

Jlexmus Ne44
CIH®, CKH®, monuaom Xerankuna,

ynpouieHue GopMyiL.

OIIK-1.2

IIpakTnueckoe 3ansitue Ne58
CIH®, CKH®, monuaom JXerankuHa.

OIIK-1.2

IIpakTuyeckoe 3ansitue Ne59
Munumuzanus O6yneBsix yHkiuii. [Ipocteie
UMIUIMKaHThl. MuHuMU3anms Gopmyit.

OIIK-1.2
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Ne | Haspanme pa3gena, Ne u Ha3BaHUe JIeKIUH/ J1a00paTOPHBIX/ ®opmupyembie | Koia-Bo
n/n TEMBbI MPAKTHYICCKUX 3aHATHI KOMIIETCHIINH qacoB
Anropurm brelika-Kyaiina.
IIpakTuyeckoe 3ansitue Ne60 OIIK-1.3 1

[Tpumenenue anreOpbl JIOTUKU K
HOCTPOEHHIO JTMHEHHO-KOHTAKTHBIX CXEM.

Paznes 20. ®yHKINOHAIBLHO 3aMKHYThIe KJlacchl 0y/aeBbIX QyHKIHI. DYHKINOHAIBHO

MOJIHBIC CUCTEMBI.

Jlexnmus Ne45

[Tonnota n 3amkHyTOCTb. [IONHBIE CHCTEMBI
OyneBbIX pyHKIMH. ODyHKINOHATIBHO-
3aMKHYTBIE KJIACCHI OYIEBBIX ()YHKITHIA.

OIIK-1.1

2

IIpakTnueckoe 3ansiTue Ne6l
[Tonubie cucTembl OyneBBIX PYHKITUH.
Kiraccs! Ilocra.

OIlK-1.1

Paznen 21. ®yHknnu KoMIJieKcHOro nepemennoro. Ilpenxes u npon3BoaHas.

Jlexuus Ne46

@YHKIINN KOMIUIEKCHOTO IEPEMEHHOTO.
[Ipenen, HenpepbIBHOCT, MPOU3BOHASL.
VYcenosust Komm-Pumana.

OIlK-1.1

IIpakTuyeckoe 3ansitue Ne62
DneMeHTapHbIe PYHKIIMU KOMIUIEKCHOTO
HEPEMEHHOT 0.

OIlK-1.1

IMpakTuyeckoe 3ansaTue Ne63
[Ipenen, HEMIPEPBIBHOCTD, IIPOU3BOIHAS
(YHKIIMU KOMIUIEKCHOTO TIEPEMEHHOTO.

OIIK-1.1

Pa3znen 22. UnTerpupoBanne GyHKI U KOMILJIEKCHOTO IePeMEHHOIO.

Jexmusa Ne47

WHTerpan oT GyHKIUHA KOMITICKCHOTO
nepeMeHHoTo. MHTerpanpHas Teopema u
uHTerpanbHas Gopmyina Korru.
[Tpou3BoIHBIC BBICIIMX HOPSIKOB
AHATUTUICCKOM (DYHKITUH.

OIIK-1.1

Jlexuus Ne48

Psiipl ¢ KOMIIJIEKCHBIMU YWIEHAMM, PSbI
Tetinopa u Jlopana. Knaccudukamms
M30JIMPOBAHHBIX 0COOBIX TOYEK.

OIIK-1.1

Jexknusa Ned9

BbrueTs! (hyHKIMN KOMIJIEKCHOTO
nepeMeHHoro. OCHOBHas Teopema o
BbIUETaX. BbIunciieHne MHTErpaaoB OT
(GyHKUIUH 1eHCTBUTEIBHOIO IEPEMEHHOTO.

OIIK-1.1

IIpakTuyeckoe 3ansitne Ne64
Brruncnenue uHTerpanoB oT GpyHKIun
KOMIUIEKCHOTO EPEMEHHOTO.

OIIK-1.1

IIpakTuuyeckoe 3ansitne Ne65
Wnterpansaas popmyna Komm. dopmyna
JUIS IPOU3BOJIHBIX BBICIIUX MOPSIKOB
aHAJTUTHYECKON (DYHKIMU.

OIIK-1.1

IIpakTuyeckoe 3ansitue Ne66
Ps1 ¢ KOMIUIEKCHBIMU YJICHAMHU.
PaznoxeHne aHaTMTHYECKON (DYHKIIMH B psifl

OIIK-1.1
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n/n

Ha3zpanmue pa3neina,
TEMbI

Ne u Ha3BaHUe JIeKIUH/ J1a00paTOPHBIX/
NMPAKTHYECKUX 3aHATHI

dopmMupyeMble
KOMIIeTeHIN U

KoJa-Bo
JacoB

Tewnopa.

IIpakTuyeckoe 3ansirue Ne67
Psan Jlopana. Knaccugukarus
M30JIMPOBAHHBIX 0COOBIX TOYEK.

OIlK-1.1

IIpakTuyeckoe 3ansiTue Ne68
Breraersr n ux HaXO0XJCHUC. OcHoBHas
TEOpeMa O BbIYETaXx.

OIlK-1.1

IIpakTuyeckoe 3ansitue Ne69
Breraucnenne HCKOTOPBIX UHTCI'PAJIOB OT
(GyHKIMH IEHCTBUTEIHLHOTO TIEPEMEHHOTO.

OIlK-1.1

IIpakTuuyeckoe 3ansitue Ne70
TectupoBaHue U KOHTpOJIbHAs paboTa 1o
TOKIL

OIIK-1.3

Paznen 23. Teopus

rpagoB. AJITOPUTMBI HAXOKIEHUA MUHUMAJIbHBIX yTel U
MapuipyToB. TpaHCIOPTHBIE CETH.

Jexuusa Nes50
OcHOBHBIE TIOHATHS TEOPUHU T'PadoB.

OIlK-1.1

Jlexnmus NeS1
ANTOpPUTMBI IOUCKA KpaTYANIINX ITyTen
MeXAy BeplInHaMu rpada.

OIlK-1.1

Jlexuus Ne52
Anroputm ®opaa-bennmmana noucka
MHUHUMAaJbHBIX TyTel (MapIIpyToB) B

HarpyxeHHbIX oprpadax (rpadax).

OIlK-1.1

Jlexuus NeS3

TpancnoptHbie ceTu. Anroputm Popaa-
®dajikepcoHa MOCTPOESHHUS TIOJTHOTO U
MaKCHMAaJILHOTO MOTOKA.

OIIK-1.1

IIpakTuyeckoe 3ansaTue Ne71
OCHOBHBIE TIOHSTHUS TCOPUH T'PadOB.
MarpuuHoe 3amaHue rpagos.

OIIK-1.1

IIpakTuyeckoe 3ansaTue Ne72
[Touck myre#t (MapuIpyToB) U MyTEH
(MapuIpyToB) MUHUMAQJIBHOM JITHBI.

OIIK-1.2

IIpakTnuyeckoe 3ansitue Ne73
[Torick MUHUMATBHBIX MTyTEH (MapIIPYTOB) B

Harpy»eHHbIX oprpadax (rpadax).

OIIK-1.2

IIpakTnuyeckoe 3ansitue Ne/4
Tpancnoptaeie cetu. [TocTpoeHue mosHOTO
TIOTOKA.

OIIK-1.3

IIpakTuuyeckoe 3ansitue Ne75
HaxosxaeHne MakCMMalibHOTO IOTOKA B

TPAHCIIOPTHLBIX CCTAX.

OIIK-1.3

Pa3pnen 24. Onepan

HOHHOC UCYHUCJICHHE

Jexnua Ne54
OpuruHanbl, U300payKEeHUs M UX CBOWCTBA.

OIIK-1.1

Jexnusa Ne55
[IpumeHeHre TeopeM OneparmoHHOTO
VCYHCIICHUS K PEIICHUIO

mddepeHnnanbHbIX YpaBHEHUH.

OIIK-1.2
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Ne | Ha3panue pazneia, Ne 1 Ha3BaHMe JeKI Ui/ 1a00paTOPHBIX/ ®opmupyembie | Koi-Bo
n/n TEMbI MPAKTHYICCKUX 3aHATHH KOMIICTCHIINH qacoB
N3o06pakenue cTyneHuaThIX U
NEPUOANIECKUX (DYHKIIHH.
IpakTnuyeckoe 3ansitue Ne76 OIIK-1.1 2
Opurunan u uzoopaxenne. OCHOBHBIE
TEOPEMBbI ONIEPAIIMOHHOTO NCUYHCIICHUSI.
IpakTHyeckoe 3ansaTue Ne/7 OIIK-1.2 2

Pemenne nuddepeHanbHbIX ypaBHEHUH.
N300pakeHue cTyneHyaTbx 1
NepUOTNIECKUX (DYHKIIHIA.

Conepxanue JIeKIHiT/J1a00PATOPHOI0 MPAKTHKYMA/IPAKTUYECKUX 3AHATHH

3AOYHASA ®OPMA OBYUYEHMUSA

TaoOmnuma 40

Hassanue pa3nena,
TeMBbI

Ne ¥ Ha3BaHUe JIEKIUI/ J1a00paTOPHBIX/
NPAKTHYECKUX 3aHSITHIT

Dopmupyembie
KOMIIETEH LI H

KoJa-Bo
JacoB

Paspnen 1. Teopusi npeae/ioB, HeNpepbIBHOCTL (PyHKIMI

Jlexkuus Nel

Jloruueckasi cuMBoOJIMKa. YncioBas och.
bunom HeroTona. AGcomroTHas BETUYHHA
JEWCTBUTENBHOTO yKcia. OnpeaeneHue
GbyHKIMK U ocnenoBaTenbHocTi. OOpaTHas
dbynkuus. Knaccudukanus hyHKImii.
CrnoxHble QyHKIIMH ¥ HESIBHBIE (DYHKITUH.
[TapameTrpudeckoe 3amanue GyHKIIAN.
OrpanndeHHble QYHKIUU U
MIOCJIE0BATEIBHOCTH

OIIK-1.2

0,25

Jlexnusa Ne2

Omnpenenenue npezaena GyHKIUA U
nocienoBareabHOCTH. OrpaHUYEHHBIC U
HEOTpaHWYEHHbIE QYHKIIUU U
IOCJIENOBATEILHOCTH. beCKOHEUHO Maible
BEJIMYMHBI U UX CBONCTBA, CPAaBHCHHE
OECKOHEYHO MAJIBIX BEJIMYHH.

OIIK-1.1

0,25

Jlexkmus Ne3

OCHOBHBIE TEOPEMBI O Mpeeaax — npeaenax
CYMMBI, IPOU3BEJICHHUSI, YACTHOTO U
cnoxHou pyHkuu. O HEOMPEeIeNeHHOCTIX
IIPU OTBICKAHHUH MPEJIEIIOB U UX PACKPBITHH.
3ameuaTeNbHbIC MPEIEIbl U CICACTBUS.
[Ipu3Haku cyiecTBOBaHUS IPEAEIIOB.

OIIK-1.1

0,25

Jlexkusa Ned
HenpepwiBHoCTh pynkimii. Knaccudukanus
TOYEK pa3pbiBa

OIIK-1.1

0,25

IIpakTHyeckoe 3ansaTHe Nel
KommnuiekcHbie uncia u 1edcTBUS ¢ HUIMU

OIIK-1.2

0,2

IIpakTnueckoe 3ansiTue Ne2
[Ipenen nocnaenoBaTENbHOCTH U IIPENEN

¢GyHKLIUH.

OIIK-1.2

0,2

IIpakTnueckoe 3ansiTue Ne3

OIIK-1.2

0,2
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n/n

Ha3zpanue pazgeia,
TEMbI

Ne u Ha3BaHUe JIeKIUH/ J1a00paTOPHBIX/
NMPAKTHYECKUX 3aHATHI

dopmMupyeMble
KOMIIeTeHIN U

KoJa-Bo
JacoB

[Ipenen nocnenoBaTenbHOCTH, IIPEIET
¢bynkuuu. 3ameuaTenbHbIe TPEaebl.
CpaBHeHHEe OECKOHEYHO MaJIbIX BEJTMYNH

IIpakTnueckoe 3ansaTue Ned
HenpepwiBHOCTh pyHKIMI. Kitaccudukammst
TOYEK pa3pblBa

OIIK-1.2

0,2

IIpakTHyeckoe 3anaTHE NS
TectupoBanue no reme «lIpenenst u
HEIPEPHIBHOCTHY

OIIK-1.3

0,2

Pasjien 2. AnajaMTH4yecKasi reOMeTPHUs HA MJIOCKOCTH.

Jlekuus NeS

JlexapToBa 1 NOJISIpHASI CHCTEMBI
koopauHaT. [IpsiMast Ha MIIOCKOCTH, BUABI
ypaBHEeHUH. PaccTosiHre OT TOUKH J10
npsMoH. JlesleHne 0Tpe3Ka B JaHHOM
oTHoleHnH. Kpusble BTOporo nopsijxa.

OIlK-1.1

IIpakTHyeckoe 3anaTHE N26

[Ipsimast Ha tockocTu. PaccrostHue ot
TOYKH JI0 psIMOM. JleleHne oTpe3ka B
JAHHOM OTHOIIEHUH. OKPYKHOCTb. DJUIUTIC

OIlK-1.2

0,5

IIpakTHyeckoe 3ansaTHE N7
I'mnep6omna. [Tapaboia. [IpuBenenne kpuBou
BTOPOTO MOPsAKA K KAHOHUYECKOMY BUY

OIIK-1.2

0,5

Pasznen 3. IlpousBoanast pyHKuumn

Jlekuust Ne6

Onpenenenue. duznueckuii u
F€OMETPUUYECKUN CMBICI. Y PaBHEHHUE
KacarenbHOU K GpyHkiuu. [IpaBuna
muddepentupoBanus. [IponsBoHas
CJIO’)KHOUM (DYHKIIUU U 00paTHOM (DYHKITUH.
Tabnuia mpou3BOHBIX

OIIK-1.1

0,25

Jlekumust Ne7

[I'mnepbonuyeckue GyHKIUN U UX
Npou3BOIHBIC. [[pOU3BOIHBIC HESBHBIX U
napaMeTPUIECKU 3aJaHHBIX (YHKITHIA.
Jlorapudmudaeckoe nuddepeHIpoBaHmE.
Juddepenunan QyHKINN U €ro CBOWCTBA.

OIIK-1.1

0,25

Jlexkmus Ne8

CBoOMCTBO MHBApHAHTHOCTH AU depeHana.
I'eomerpuueckuit cmbici. [Ipumenenne
middepennnana A NpuOIMKEHHBIX
BbIuuciieHuH. [Ipou3BOIHBIE BRICIINX
nopsiAKoB, popmyina JleitbHuIa

OIIK-1.1

0,5

IIpakTnueckoe 3ansaTue Ne8
[IpaBuna muddepeHIUpOBaHUS.
IIpousBoaHas cioxHON (PYHKIIMU 1 0OpaTHOM

GbyHKITIN

OIIK-1.2

0,25

IIpakTnueckoe 3ansTue Ne9

[Ipon3BoiHBIEC HESIBHBIX M MApaMeTPUUECKU
3agaHHbIX GyHKUUH. Jlorapupmudeckoe
middepeHnmpoBanue

OIIK-1.2

0,25
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n/n

Ha3zpanue pazgeia,
TEMbI

Ne u Ha3BaHUe JIeKIUH/ J1a00paTOPHBIX/
NMPAKTHYECKUX 3aHATHI

dopmMupyeMble
KOMIIeTeHIN U

KoJa-Bo
JacoB

IIpakTnueckoe 3ansaTue NelQ
Huddepenunan pynkuuu. [pumenenne
maddepennnana A TpUOTMKEHHBIX
BbIuncieHUN. [IponsBoHbIE U
mrddepeHnnanbl BBICIIAX MOPSIKOB,
dopmyna JleitbHuma

OIIK-1.2

0,25

IpakTHyeckoe 3ansaTue Nell
TectupoBanue no reme «lIponssoanas»

OIIK-1.3

0,25

Pasnen 4. BekTopsl.

Onepaunn HaJa BEKTOpaMM

Jlexuus Ne9

Omnpenenurenu. Bektopsl. KoopauHaTs!
BekTopa. JInHeliHas 3aBUCHMOCTb.
PaznoxxeHne BeKTOpa 1o KOOpAMHATAM.
bazucuble BekTOphl. Hanpasirsromue
KOCUHYCBI. JIMHEHHbIE Onlepaluy HaJl
BEKTOPAMH.

OIlK-1.1

0,5

Jlexuusa Nel(
CkasipHO€, BEKTOPHOE U CMEIIaHHOE
MIPOU3BEICHUSI BEKTOPOB M X CBOMCTBA.

OIlK-1.1

0,5

IIpakTuyeckoe 3anaTue Nel2
OnpenenuTeny U UX BBIYUCICHHE.
JIuHeitnple onepanyy HaJl BEKTOPaMH.

OIlK-1.2

0,25

IIpakTnyeckoe 3ansaTue Nel3

PaznoxxeHne BekTopa 1o HeKOJUIMHEAPHBIM U
HEKOMIJIaHapHBIM BekTopam. CKaisipHoe
MIPOU3BEICHNE BEKTOPOB.

OIIK-1.2

0,25

IIpakTnueckoe 3ansitue Nel4
BexTopHOe 1 cMelIaHHOe TPOU3BEACHUS
BEKTOPOB.

OIIK-1.2

0,5

Paznea S. Ilpuioxennsi npou3BOIHOM

Jleknmust Nell

Teopembl 0 cpegHeM 3HaueHUH. TeopeMsl
®epma, Posns, Jlarpamka u Komu. IlpaBuiio
Jlonurtans. PackpeiTre HeonpeaeneHHOCTeH
pa3IMYHBIX BUJOB.

OIIK-1.1

0,1

Jlexknust Nel2

®opmyna Teisiopa 1 MHOTOWIEHa U I
muddepenuupyeMoit pyHkun. OCTaTOUHBIHN
uiieH ¢opmynel Teitnopa B popme Jlarpanxka
u [leaHno.

OIIK-1.1

0,1

Jlexknusa Nel3

Paznoxenue no ¢popmyne Teitnopa
HEKOTOPBIX 3JIEMEHTaPHBIX (QYHKIHUI.
®opmyna Maxkiopena. [Ipunoxenune
¢dopmyinsl Telnopa k mpuOINKEHHBIM
BBIYHMCIICHUSM U K BBIYUCIICHUIO IIPENIEIIOB.

OIIK-1.1

0,1

Jleknus Nel4

Bospacranue u yobiBanue (hyHKIUH.
HeoOxoarMoe 1 10CTaTouyHOE YCIOBUE
BO3pacTaHus U yObIBAaHUS
muddepennupyeMoit dynkiun. OnpenencHue

OIIK-1.1

0,1
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n/n

Ha3zpanue pazgeia,
TEMbI

Ne u Ha3BaHUe JIeKIUH/ J1a00paTOPHBIX/
NMPAKTHYECKUX 3aHATHI

dopmMupyeMble
KOMIIeTeHIN U

KoJa-Bo
JacoB

9KCTPEMYMOB.

Jexkmusa Nels

BhIyKi10CTh ¥ BOTHYTOCTB Tpaduka
¢ynkuuu. Touku nepernba. ACUMIITOTHI
iockoi kpuBoi. IToctpoenue rpagpukon

GyHKIUH.

OIlK-1.1

0,1

IIpakTnueckoe 3ansaTue Nels
[IpaBuito Jlonmrans. Packpeitue
HEOIIPENEICHHOCTEN PA3IMYHBIX BUIOB.

OIIK-1.2

0,25

IIpakTnueckoe 3ansaTue Nel6
®opmyna Tenmopa 11 MHOTOWIEHA U JUIS
T depeHurpyeMoit (yHKIHH.

OIIK-1.2

0,25

IIpakTnueckoe 3ansitue Nel7
[Tpunoxenue Gopmynsr Teitnopa k
MPUOIMKEHHBIM BBIUYUCICHUSM U K
BBIYHCIICHUIO IPEJIENIOB

OIIK-1.2

0,25

IIpakTuyeckoe 3anaTue Nel§
UccnenoBanue GyHKIUN U IOCTPOCHHE
IrpaHUKOB C IOMOIILIO TTPOU3BOTHOM

OIIK-1.2

0,25

Paznen 6. AnaiuTuueckast reoMETpud B IIPOCTPAHCTBE

Jlexknus Nelé

[Ipsimast ¥ MIIOCKOCTH B TPOCTPAHCTBE.
OO6mIee 1 KAHOHUYECKOE YPaBHEHUE MPSMOH.
B3anmHoe pacnosioxxeHue npsaMon u
MJIOCKOCTH.

OIlK-1.1

0,5

IIpakTnueckoe 3ansitue Nel9
[Ipsimasi ¥ MJIOCKOCTH B TPOCTPAHCTBE.

OIIK-1.2

0,5

IIpakTn4yeckoe 3ansitue Ne2(
[Ipsimasi ¥ MIIOCKOCTH B TPOCTPAHCTBE.

OIIK-1.2

0,5

Pa3nen 7. Heonpeneaénupiii MHTErpaj pyHKuuM 0JHOM NepeMeHHOH

Jlekumust Nel7

[TepBooOpa3Has GhyHKIUS U
HeolpeeaeHHbI nHTerpai. CroicTBa
HeoMpeeNeHHOro uHTerpaia. Tabmuna
uHTerpanoB. MHTerpupoBanue
IMOJCTaHOBKO.

OIIK-1.1

0,1

Jlexknust Nel8

HHTerpupoBaHue Mo 4acTsMm.
HHTerpupoBanue a1poOHO-paIMOHATIBHBIX
panroHanbHbIX QyHKIMN. MHTErprpoBaHUe
AIIEMEHTAPHBIX PAIlMOHATIBHBIX IPOOEH.

OIIK-1.1

0,1

Jlekus Nel9

HNHuterpupoBanue UpparnuoHaIbHBIX
¢ynkuuit. Tpuronomerpuueckue
IIOJCTAHOBKU

OIIK-1.1

0,1

Jlexnus Ne2(
HNurterpupoBaHre TPUTOHOMETPHUUYECKUX

byHKIMI

OIIK-1.1

0,2

IIpakTHyeckoe 3ansiTue Ne2l
IlepBooOpa3nas pyHKUMS U

OIIK-1.2

0,25
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n/n

Ha3zpanue pazgeia,
TEMbI

Ne u Ha3BaHUe JIeKIUH/ J1a00paTOPHBIX/
NMPAKTHYECKUX 3aHATHI

dopmMupyeMble
KOMIIeTeHIN U

KoJa-Bo
JacoB

HeoTpeeneHHblid uaTerpan. Tabnuna
nHTerpanos. HTerpuposanue
MIOICTAaHOBKOM M BHECEHUEM II0]] 3HAK
muddepeHnuana.

IpakTHyeckoe 3ansaTHEe No22
HHTerpupoBanue no 4acTsm.
HHTerpupoBaHue 3J1€MEHTApHBIX
panuoHaIbHBIX Apobeil. IHTerpupoBaHue
UPPAMOHATBLHBIX (YHKIWH.

OIIK-1.2

0,25

IIpakTnueckoe 3ansaTHe Ne23
WuTerpupoBanue TPUrOHOMETPHUYECKIX

byHKIMNA

OIIK-1.2

0,5

Pasnen 8. Onpenenénnnlii uHTEerpas GpyHKuuu oaHoi nepeMenHoii. 'eomerpuyeckne

IMPUJIOKECHU .

Jlekuusa Ne21

HNHTterpanbHas cyMMa, OIIpeIeeHHbIN
nHTerpan. CBOMCTBA ONPEIEIEHHOTO
uHTerpaia. Teopema o cpeHEM 3HAUEHUU
JUIsL OTIPENIEIIEHHOTO UHTErpaa.
[IpousBoiHas HHTETpaa Mo BEPXHEMY
npeneny. ®opmyna Hetotona-Jleitbuuna.

OIlK-1.1

0,25

Jlexuusa Ne22

3aMeHa MepeMEeHHBIX B ONPEeIEHHOM
uHTerpaie. @opmyrna UHTETPUPOBAHUSI 10
4acTsM JUIsl ONIPeNIeTICeHHOT0 MHTerpaa.
Brruucnenue miomaay miockoi Gurypsi,
OINHMCAHHOM B JIEKAPTOBOM U MOJAPHOU
cucTtemMax KoopauHart. J[imHa Ayru miaiocKou
KPHUBOI1 1 e BBIUUCIICHUE B JEKapTOBOM U
MOJIAPHON CHUCTEMAaxX KOOPAMHAT U KPUBOH,
3a/IaHHOM B IMapaMeTpUIecKoi opMme.
Boruncnenue o6beM Tesa o miomaau
MOTIEPEYHbIX CEUCHUI, 00BEM Telna
BpalllCHHUS.

OIlK-1.1

0,25

Pa3nesn 9. @yHKIMHM HECKOJIbKHX NEPEeMEHHBIX H ee IIPOU3BOAHAA

Jlekus Ne23

OYHKIIMY HECKOJbKUX MTEPEMEHHBIX.
Oo6umacte onpenenenus. [Ipenen.
HenpepsiBHOCTB. YacTHBIE TPOU3BOTHBIE.

Huddepennnan

OIIK-1.1

0,25

Jexkmusa Ne24

[Ipou3BOIHBIE CIIOKHBIX U HESIBHBIX
(GYHKIMI HECKOBKHUX TIEPEMEHHBIX.
KacarenbHast 1 HOpManbHas MJIOCKOCTH.
KacarenbHast K mpoCTpaHCTBEHHOM KPUBOM.
[IpousBoiHas M0 HAPABJICHUIO U TPAJTUECHT.

OIIK-1.1

0,25

JleknusaNe25
®opmyna Teitnopa. DkcTpeMyMbl QYHKIIH
JIBYX IIEPEMEHHBIX. Y CIIOBHBIN SKCTPEMYM.

OIIK-1.1

0,5

IIpakTnueckoe 3ansaTue Ne24

OIIK-1.2

0,5

26




n/n

Ha3zpanue pazgeia,
TEMbI

Ne u Ha3BaHUe JIeKIUH/ J1a00paTOPHBIX/
NMPAKTHYECKUX 3aHATHI

dopmMupyeMble
KOMIIeTeHIN U

KoJa-Bo
JacoB

CDYHKL[I/II/I HCCKOJIbBKHX MCPCMCHHBIX.
Ob6nacte onpenenenus. [Ipenen u ero
BbIUHCIIEHUE. YacTHBIE IMPOU3BOAHBIC U UX
Beruncnenue Juddepenmnman u ero
BBIYUCIICHHUC.

IpakTHyeckoe 3ansaTHe No25
[Ipou3BoIHbIE CIOKHBIX U HESBHBIX
(GyHKINH HECKOJIBKUX TIEPEMEHHBIX.
KacarenbHast 1 HOpMasibHas IUIOCKOCTH.
KacarenbHast K IpOCTPaHCTBEHHOUM KPUBOM.

OIIK-1.2

0,25

IIpakTnueckoe 3ansiTue Ne26
[Ipon3BoaHas IO HANIPABIICHUIO U TPAJUEHT.
®opmyna Telnopa. DkcTpeMyMbl QYHKINN
JIBYX TTEPEMEHHBIX

OIIK-1.2

0,25

Pa3nen 10. OnpenesneHHble M HeCOOCTBEHHbIE HHTEIPAJIbI

Jlexnmus Ne26

HecobcTBeHHbIE HHTETPATIBI C
OECKOHEUYHBIMH Ipe/ieIaMi UHTEIPUPOBAHHUS
1 OT pa3pbIBHBIX QyHKIMI. CXOAUMOCT U
PacxoAUMOCTh HECOOCTBEHHBIX MHTETPAJIOB.
Borunicnenue v npu3Haku CXOJUMOCTH.
[Ipu3Haku cpaBHEHUS B IpeieIbHON hopMme.

OIlK-1.1

IIpakTn4yeckoe 3ansitue Ne27
OnpeneneHHblii HHTErpal. Beruncnenue
OTIpe/IeTICHHBIX HHTETPAJIOB TI0 hopMyIie
Herorona-JleitOannma. MeToapl I0ICTaHOBKHA
Y UHTETPUPOBAHHUS 110 YACTSIM.
['eomeTpuyeckune TpUIOKCHHS
OTIpeNIeTICHHOTO UHTEerpaia. Berancienue
TJIOMIAJCH, TMH AyT, 00EMOB U TUIOMIAICH
MTOBEPXHOCTH BpAIICHUSI.

OIIK-1.2

0,25

IIpakTn4yeckoe 3ansitue Ne28
HecobcTBeHHbIE HHTETPATIBI C
OecKOHEYHBIMH TpenienaMu. Beruncnenue,
CXOAMMOCTh U PACXOJUMOCTh
HECOOCTBEHHBIX HHTETPAJIOB

MEPBOIO PoJia.

OIIK-1.2

0,25

IIpakTHyeckoe 3ansaTHe Ne29
HecoOcTBeHHBIC HHTETPAIIBI OT Pa3pPbIBHBIX
¢dbyHkmiil. Beruucnenue, cXoaAUMOCTb U
pPacxoIMMOCTh HECOOCTBEHHBIX HHTETPAIOB
BTOpOTO poja. ['amma-dyHKIuS.

OIIK-1.2

0,5

Pa3zgen 11. Agaaur

NYECKasi reOMETPpUA B IPOCTPAHCTBE

Jlexus No27
[ToBepxHOCTH BTOPOTO NOPSJIKA.

OIIK-1.1

IIpakTnueckoe 3ansaTue Ne30
IToBepXHOCTH BTOPOTO MOPSIIKA.

OIIK-1.2

Pa3nen 12. Marpunspl. Cucrembl JTHHEHHBIX YPABHEHHI

Jlexuus Ne28
Marpuusl. O6patHas Matpuna. Panr

MaTpHIlbIL. Perntenne cucreM JTUHEHHBIX

OIIK-1.1

0,5

27




n/n

Ha3zpanue pazgeia,
TEMbI

Ne u Ha3BaHUe JIeKIUH/ J1a00paTOPHBIX/
NMPAKTHYECKUX 3aHATHI

dopmMupyeMble
KOMIIeTeHIN U

KoJa-Bo
JacoB

ypaBHeHui. @opmyisl Kpamepa.

Jlexkuus Ne29

Pewrenue cucrem JIMHEWHBIX YPABHEHUN.
Teopema Kponekepa-Kanemm.

Meron INaycca.

OIlK-1.1

0,5

IIpakTnueckoe 3ansitue Ne31
JencTBus ¢ marpuniamy. Beraucienue
00paTHON MaTpULIbl U paHra MaTpPUIIbL.

OIIK-1.2

0,5

IIpakTnueckoe 3ansaTHe Ne32
Pewrenne cucrem JIMHEWHBIX YPABHEHU.
®opmynsl Kpamepa. MaTpudHbIi METOA.

OIIK-1.2

0,25

IIpakTnueckoe 3ansaTue Ne33
Pemrenne cucrem TMHENHBIX YpPABHEHUN.
Meron l'aycca.

OIIK-1.2

0,25

Pasznen 13. UnterpupoBanne (pyHKIUI HeCKOJbKHUX MepeMeHHbIX. Teopus moJis.

Jlekuus Ne30

JBoitHo# nHTerpan. OnpeneneHue.
I'eomerpuueckuii cMbicii. OCHOBHBIE
cBolicTBa. Teopema o CpetHEM.
Brrunciienne JBOMHOTO MHTErpaa.
JIBOMHOM MHTETpan B MOJSPHBIX
KOOpAMHATaXx.

OIlK-1.1

0,25

Jlexnus Ne31

TpoitHo#t unTerpan. OnpeaeneHue.
®usznyeckuit cMbici. OCHOBHBIE CBOMCTBA.
Brrunciienue TpoitHoro uHrerpana. TpoitHoi
WHTErpai B IMIMHAPHIECKUX U cepuye-
CKUX KOOpJMHATAaX.

OIIK-1.1

0,25

Jleknus Ne32

KpuBosmHeliHbIe MHTETpaIbl IEPBOTO U
BTOPOro poaa. OCHOBHbIE CBOMCTBA.
Brruncnenue. @opmyna ['puna.
HeszaBucumocTh KpUBOJIMHEHHOTO
WHTErpajia OT IIyTH UHTErPUPOBAHUS.
[ToBepxHocTHBIN UHTErpan. OnpeneneHue.
OcHOBHBIE CBOMCTBA. Bbruucienue.
®opmyna Octporpajckoro-l'aycca.
®opmyna Ctokca

OIIK-1.1

0,25

Jlekmus Ne33

CkansipHoe nosie. IIoBepXHOCTB ypOBHHL.
I'papuent. IIpousBoaHas 1o HANPABIICHUIO.
Bekropnoe nosne. [Iotox BekTopa.
JuBeprenuus, QUPKYJIALKs BEKTOPHOTO
1oJsist Potop BEKTOpHOTO moJs.

BekTopHBIN U CKAISPHBIN HOTEHLIHAIL.

OIIK-1.1

0,25

IIpakTnueckoe 3ansaTue Ne34

JIBoiHOM MHTETpaj. Beuuciaenue qB0MHOTO
HHTEerpaia. JIBOMHONM UHTErpall B MOISAPHBIX
KoOopAuHaTax Bblyucienue 1BOMHOIO
MHTErpasia

OIIK-1.2

0,5

IIpakTnueckoe 3ansaTue Ne3S

OIIK-1.2

0,5
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n/n

Ha3zpanue pazgeia,
TEMbI

Ne u Ha3BaHUe JIeKIUH/ J1a00paTOPHBIX/
NMPAKTHYECKUX 3aHATHI

dopmMupyeMble
KOMIIeTeHIN U

KoJa-Bo
JacoB

TpoliHol uHTErpai. BerauciieHue TpOMHOTro
HMHTErpasla B AJINHIPUIECKUX
KOoOpAMHAaTax. Beraucienue TpoiHOro
UHTerpaja B chepudecKux KOOpIMHATAX

IIpakTnueckoe 3ansTue Ne36
KpuBoJIMHEWHBIN HHTErPAII U €r0
Bbluncienne. ®opmyina ['puHa.
Hes3aBrucumocTs KpUBOJIMHEWHOTO
MHTErpasia OT yTH UHTEIPUPOBAHMUSI

OIIK-1.2

0,25

IIpakTnuyeckoe 3ansitue Ne37
[ToBepXHOCTHBIN MHTErPAJI BTOPOTO POJAA U
€r0 BBIUHCIIEHHE

OIIK-1.2

0,25

IIpakTnueckoe 3ansiTue Ne38
CkansipHoe mnosie. [loBepXHOCTB YpOBHSL.
I'panuent. IIpon3BoaHas 0 HANPABIICHHUIO.

OIIK-1.2

0,5

IIpakTnueckoe 3ansiTue Ne39
BekropHaoe moste. /luBepreHius 1 poTop
BCKTOPHOT'O ITOJIA. Brmamcnenme motoka
BEKTOPHOTO TIOJISI.

OIIK-1.2

0,25

IIpakTHyeckoe 3ansaTHe Ne4(
[upkynsanust BEKTOPHOTO Mosisi. BekropHslii
U cKajsipHbId noteHmman. @opmyna CTokca.

OIIK-1.2

0,25

IIpakTnyeckoe 3ansitue Ne4l
Tect no Teme «KpaTHble U KpUBOJIMHEHWHBIE
WHTErpajbh».

OIIK-1.3

0,5

Pasznen 14. {udpepeHuuajbHbie YypaBHEHUSA

Jlekuus Ne34

Juddepenunanbapie  ypaBHEHHsI TIEPBOTO
nopsiaka (Buabl ypaBHeHui). OOmee u
yacTHOe peuieHne  auddepeHnnanbHOro
ypaBHEHUs; OOIIMI W YacTHBIA MHTETpal.
HuterpanbHas  KpuBasi. Teopema o
CYIIECTBOBAaHUU u €IMHCTBEHHOCTH
peuieHus audQepeHuanbHOr0 ypaBHEHHUS.
3agaua Komrm.

VYpaBHeHus c pa3aeneHHbIMU u
pa3aensoIUMUCS MepeMEeHHBIMHU.
Opnoponusie auddepeHuanbHbe ypaBHe-
HUS.  YpaBHEHHUs,  MOPHUBOJAIIMECS K
onHopoaHbIM. Jlunelineie nuddepeHrans-
HblE  ypaBHEHHMs  TE€pPBOro  MOpsaKa.
YpasHenue bepnymin.

YpaBHeHus B MOTHBIX quddepeHnnanax.

OIIK-1.1

0,25

Jlexkuus Ne35

JuddepeHnnanbable  ypaBHEHHsI  BBICIIHX
nopsiakoB. OOmiee W 4acTHOE peleHHe
middepeHInanbHOr0 ypaBHEHUs; 00Ul 1
YacTHBIM MHTerpan. VHTrerpaipHas KpuBas.
3anaua Komm.

Huddepenunanbubie ypaBHEHUS,
JIONYCKAIOLIMEe TOHW)KEHUE TOpsJIKa HX

OIIK-1.1

0,25
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n/n

Ha3zpanue pazgeia,
TEMbI

Ne u Ha3BaHUe JIeKIUH/ J1a00paTOPHBIX/
NMPAKTHYECKUX 3aHATHI

dopmMupyeMble
KOMIIeTeHIN U

KoJa-Bo
JacoB

pewrenue. PemeHne ypaBHEHUN, HE COJIEp-
KalUX IEPpEeMEHHOW Y B sBHOM BHJE.

Pemenune muddepeHnanbHbIX ypaBHEHHUI,
HE COJIepKaIUX MIEPEMEHHBIX

1y 0 (m-1)
yy.y..y
Pemenne muddepeHIMaTBLHBIX ypaBHEHUH,
HE COJEPKAIIUX IBHO IIEPEMEHHON X .

Jlexuus Ne36

dyHaMEHTalIbHAsE ~ CUCTEMa  PEIICHUS.
Jluneiinpie ogHOpoAHBIE AU depeHITnATb-
Hbl€ ypaBHEHHUS C TMOCTOSIHHBIMU K03 du-
[IUEHTaMH BBICIIMX TMOPSAKOB. TeopeMbl
BpoHckoro.

OIlK-1.1

0,25

Jlexuus Ne37

Heonnopoansie JINHEHbIE
g depeHnraibHbIe YpaBHEHHUSI.
CrpykTypa oOlIero pemeHus HEOJHOPOJ-
HOTO  JIMHEWHoro  auddepeHnnanTbHOTO
ypaBHeHus. Jluneitnsle nuddepeHnnanbHbe
yYpaBHEHUS C TOCTOSIHHBIMH K03 du-
LIUEHTaMH U MPaBOM YacCThIO CHEIHAIILHOTO
BUAa. Meron Bapuauvu s JIMHEHHBIX
muddepeHInanbHbIX  YPAaBHEHUN  BBICIIIMX
MOPSIIKOB

OIlK-1.1

0,25

IIpakTnyeckoe 3ansaTue Ne42
VYpaBHeHHs] C pa3[eIeHHbBIMH U Pa3Aemsio-
UTUMUCS TIEpEMEHHBIMU.

OIIK-1.2

0,1

IIpakTuyeckoe 3ansaTue Ne43
Onnopoausie nuddepeHnranbHbIe
ypaBHeHus. JInHelHbie nuddepeHInaIbHbIe
ypaBHEHUS MIEPBOTO MOPSIJIKA.

OIIK-1.2

0,1

IIpakTnueckoe 3ansitue Ne44
VYpaBuenue bepuynnu. YpaBHeHus B
NOJHBIX TuddepeHmanax.

OIIK-1.2

0,1

IIpakTnuyeckoe 3ansitue Ne45
JuddepeHunanbabie ypaBHEHUS BBICIITUX
nopsiakoB. Juddepennmansabie ypaBHEHMS,
JIOITYCKAIONIHE MOHKEHUE TOPSIJIKA.

OIIK-1.2

0,1

IIpakTHyeckoe 3ansaTHe Ne46

JIuHeiHbIe O THOPOAHBIE
middepeHnnanbabie ypaBHeHUs N -ro
nopsaka. JInneitHble ogHOpOIHBIE AU (D-
(epeHIaTbHbIE YPaBHEHUS C
HOCTOSIHHBIMU KO3(h(hUIIeHTaMu.
JIuneiinble nudepeHnaibHble ypaBHEHUS
C TMIOCTOSTHHBIMH KO3 GHUIIMEHTAMH U TIPaBO
YacThIO CMENUATBHOTO BHJIA

OIIK-1.2

0,25

IIpakTnueckoe 3ansTue Ned7
Jluneiinble nudpepeHnanbHble ypaBHEHUS
C MOCTOSTHHBIMU KO3((UIIMEHTaMH U TIPaBO

OIIK-1.2

0,1
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Ne | Haspanme pa3geiia, Ne u Ha3BaHUe JIeKIUH/ J1a00paTOPHBIX/ ®opmupyembie | Koia-Bo
n/n TEMbI MPAKTHYICCKUX 3aHATHH KOMIICTCHIINH qacoB
YacThIO CIIEUAIIBHOTO BUA.
IpakTHyeckoe 3ansaTHe Ne4§ OIIK-1.2 0,25

Pemenne nuHeiHbIX auddepeHnanTbHbIX
ypaBHEHHI METOJIOM BapHaIllH MPO-
V3BOJIBHOM ITOCTOSIHHOM

Paznea 15. JInneiinoe npocrpancTBo. JInHeiinbie onepaTtopsl. KBaapaTuunas ¢popma

Jlexnmus Ne38

JIuHelHbIE IPOCTPAHCTBA, PA3MEPHOCTb,
6asuc. JIuneitHble onepaTopsl, UX MaTPULIBL,
HaxX0XJeHHEe COOCTBEHHBIX 3HAYEHUH U
COOCTBEHHBIX BEKTOPOB.

OIlK-1.1

0,5

Jlexnus Ne39

EBKIMI0BO IPOCTPAHCTBO U JINHEWHBIE OTIE-
paTtopsl B HeM. KBagpartuuHnas gpopma.
[IpuBeneHne ypaBHEHUSI KpUBOU U
ITOBEPXHOCTH BTOPOTO MOPSIKA K
KaHOHUYECKOMY BH]TY.

OIlK-1.1

0,5

IIpakTHyeckoe 3ansaTHEe Ne49
Marpuna nuHeHHOro omnepartopa. Marpuia
repexoJia K HOBOMY 0aswucy.

OIlK-1.2

0,5

IIpakTHyeckoe 3ansaTHe NeS0
CobcTBeHHbIE Uncia U COOCTBEHHBIE
BeKTOpHI. [IpuBeneHre ypaBHEHNS KPUBOU U
MMOBEPXHOCTH BTOPOTO MOPSIKA K
KaHOHUYECKOMY BHJLY.

OIlK-1.2

0,5

Pa3znen 16. YncaoBbie 1 GQyHKIHMOHAJBHbBIE PSAIbI

Jlexnua Ned(

[Tonstue uncnoporo psna. [lpuznaku
CXOJIMMOCTH PSIOB C HEOTPHUIIATSIIBHBIMU
YjIeHaMu. Psibl ¢ yieHaMu POU3BOJIBHOTO
3HaKa.

OIIK-1.1

0,5

Jexmua Nedl

O6acTh CXOAMMOCTH (PYHKITMOHATBHBIX U
CTeNEeHHbIX psAoB. Pasnoxkenue ¢pyHKumii B
crene”Hsbie psaasl. Psaael Oypoe.

OIIK-1.1

0,5

IIpakTHyeckoe 3ansaTne NeS1
[Tonsarue uucnosoro pana. Cymma
YHCIIOBOTO PsJia.

OIIK-1.1

0,2

IIpakTHyeckoe 3ansaTHE NoS2
[Ipu3Haku cX0IMMOCTH PSIZIOB €
HEOTPHIIATEIbHBIMU YICHAMM.

OIIK-1.1

0,2

IIpakTnuyeckoe 3ansaTue NeS3
CX0oaMMOCTb PSIIOB C WIEHAMU
POM3BOJILHOTO 3HaKa. O0nacTh
CXOJIMMOCTH (PYHKIMOHAIBHBIX PSJIOB.

OIIK-1.1

0,2

IIpakTnueckoe 3ansaTue NeS4

O06nacTh CXOIMMOCTHU CTENIEHHBIX PSJIOB.
Paznoxenne GyHKIUI B CTENIEHHBIE PAIbL.
Haxosxxnenue cymm psnoB. Pasnoxenue

¢bynkuuii B psag Pypoe

OIIK-1.1

0,2
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Ne | Haspanme pa3geiia, Ne u Ha3BaHUe JIeKIUH/ J1a00paTOPHBIX/ ®opmupyembie | Koia-Bo

n/n TEMBbI MPAKTHYICCKUX 3aHATHI KOMIIETCHIINH qacoB
IIpakTnueckoe 3ansaTue NeS5 OIIK-1.3 0,2
TectupoBaHue U KOHTpOJIbHAS paboTa 1o
teme «Psaap».

Pa3nes 17. MHoOXkecTBa M OCHOBHBIE TO/1€CTBa aJ1re0pbl MHOMKECTB.

Jleknus Ne42 OIIK-1.1 1
MHOXeCTBa U ONepalliy HAJl HUMHU.
IpakTHyeckoe 3ansaTHE Ne56 OIIK-1.1 1

MHoxecTBa u OIrncpanru HaJ HUMH.

Pasznen 18. ®ynkuuu ajaredpsl Joruku. OCHOBHbIE PABHOCWIBH

ocTH aJIredpbl JOTHKH.

Jlexnmus Ne43
@yHkuuu anreOpsl Joruku. OCHOBHBIE
PaBHOCHJIBHOCTH aJIre0pbl JIOTUKH.

OIlK-1.1

1

IIpakTHyeckoe 3anaTHe NeS7
OyHKuMK anreOpsl Joruku. OCHOBHbBIE
PaBHOCHJIBHOCTH aJIre0pbl JIOTUKH.

OIlK-1.1

Paznen 19. Munumusauusi popmyJi 0ysieBbIX GyHKIMA.

Jlexuusa Ned4
CIH®, CKH®, nonuaom XKerankuHa,

ynpoieHue Gopmyi.

OIlK-1.2

IIpakTHyeckoe 3ansaTHEe NeS8
CIAH®, CKH®, nonnaom XKerajikuHa.

OIlK-1.2

0,5

IIpakTn4yeckoe 3ansitue NeS9
Munumu3zanus OyneBbix GyHkiui. [Ipocteie
UMIUIMKaHThL. MUHUMU3aIMs Gopmy.
Anroput™m bueitka-Kyaiina.

OIIK-1.2

0,25

IIpakTn4yeckoe 3ansiTue Ne60
[Ipumenenue anreOpbl JIOTUKH K
MOCTPOCHUIO TMHEHHO-KOHTAKTHBIX CXEM.

OIIK-1.3

0,25

Pa3nen 20. ®yHKIIMOHAJIBLHO 3aMKHYThI€ KJIacchl OyJeBbIX PyHKIUA. DYHKIMOHAIBHO

IOJIHbIC CUCTEMBbI.

Jlekuus Ne45

[TomHoTa 1 3aMkHYTOCTB. [T0JTHBIE CHCTEMBI
OyneBbIX QyHKIUH. OYHKITMOHATHHO-
3aMKHYTBIC KJIACCHI OYJIEBBIX (DYHKITHIA.

OIIK-1.1

1

IIpakTHyeckoe 3ansaTne Ne61
[Tonnblie cucteMbl OyneBbIX (QYHKITHI.
Kunaccer Iocra.

OIIK-1.1

Pa3nesn 21. ®yHKIMH KOMILIEKCHOr0 nepemMeHHoro. Ilpenes u npon3Boanas.

Jlexknus Ne46

OYHKIUN KOMIUIEKCHOTO IEPEMEHHOTO.
[Ipenen, HenpepbIBHOCTD, MPOU3BOIHASL.
Vcnosus Komu-Pumana.

OIIK-1.1

IIpakTHyeckoe 3ansaTHE N262
DnemMeHTapHbIe PYHKIIUU KOMIUIEKCHOTO
IIEPEMEHHOTO.

OIIK-1.1

0,5

IIpakTnueckoe 3ansaTue Ne63
[Ipenen, HEMIPEepBIBHOCTD, POU3BOIHAS
(YHKIMU KOMIUIEKCHOTO IEPEMEHHOTO.

OIIK-1.1

0,5

Pa3nen 22. UnTerpupoBanne pyHKIM KOMILJIEKCHOTO IIEPEMEHHOrO0.

‘ Jlexknus Ne47

OIIK-1.1

0,5
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n/n

Ha3zpanue pazgeia,
TEMbI

Ne u Ha3BaHUe JIeKIUH/ J1a00paTOPHBIX/
NMPAKTHYECKUX 3aHATHI

dopmMupyeMble
KOMIIeTeHIN U

KoJa-Bo
JacoB

HuTerpan ot pyHKIIMH KOMIUIEKCHOTO
nepeMeHHoro. MHTerpanpHas TeopemMa u
uHTerpanbHas popmyna Komm.
[Ipon3BoAHBIE BBICIIHX MOPSIIKOB
AQHATTMTHYECKOW (DYHKIINH.

Jleknus Ne48

P?II[I)I C KOMIIJICKCHBIMHU YJICHAMU, PAbL
Teitnopa u Jlopana. Kinaccuduxarnmst
N30JIMPOBAHHBIX OCO6I)IX TOYCK.

OIIK-1.1

0,25

Jlexuus Ne49

Boryers! GyHKIIMHM KOMITJIEKCHOTO
nepemeHHoro. OCHOBHas TeopeMa o
BBIYeTax. Beramcnenme HUHTCErpajoB OT
(YHKIMI 1eHCTBUTENBHOTO NEPEMEHHOTO.

OIIK-1.1

0,25

IIpakTnueckoe 3ansiTue Ne64
Brruncnenue unTerpansoB ot GpyHKIMMA
KOMIUIEKCHOTO IEPEMEHHOTO.

OIlK-1.1

0,25

IIpakTHyeckoe 3anaTHE N26S
WurerpansHas popmyna Komu. dopmyna
JUISL IPOU3BO/IHBIX BBICIIUX MOPSIIKOB
QHAIUTUYECKON DYHKIUU.

OIlK-1.1

0,25

IIpakTHyeckoe 3ansaTHE N266

Psin ¢ KOMIUIEKCHBIMU YJICHAMH.
Paznoxxenne anamuTuyeckoi yHKIIUU B PAJT
Teinopa.

OIlK-1.1

0,5

IIpakTnueckoe 3ansitue Ne67
Psin Jlopana. Kimaccudukanmst
W30JIMPOBAHHBIX 0COOBIX TOYEK.

OIIK-1.1

0,5

IIpakTn4yeckoe 3ansitue Ne68
Brruets! n ux Haxoxnenue. OcHOBHASA
TeopeMa O BhIUETaX.

OIIK-1.1

0,5

IIpakTn4yeckoe 3ansitue Ne69
Boruncnenue HEKOTOPBIX UHTErPajoB OT
(GYHKIMHI 1eHCTBUTEIBHOTO IEPEMEHHOTO.

OIIK-1.1

IIpakTHyeckoe 3ansaTue Ne70
TectupoBanue U KOHTpOJIbHAS paboTa 1Mo
TOKII.

OIIK-1.3

Paspnen 23. Teopus

rpag)oB. AJIrOPUTMbI HAXO0KACHH MUHUMAJIBHBIX IIyTeH 1
MapmpyToB. TpaHCIIOPTHBIE CETH.

Jlexknust Ne50
OcHOBHBIE IOHATHS TEOPUU TpadoB.

OIIK-1.1

0,25

Jlexkusa Ne5S1
AJTOpUTMBI IOUCKA KpaTYaUIINX yTen
MEX 1y BepiInHamu rpada.

OIIK-1.1

0,25

Jlexknus NeS2
Anroput™m ®@opaa-bennmana noucka
MUHUMAJbHBIX ITyTeH (MapIIpyToB) B

HarpyXeHHbIX oprpadax (rpagax).

OIIK-1.1

0,25

Jlekusa NeS3
Tpancnoptasie cetu. Anroputm Popaa-
daJikepcoHa MOCTPOESHHUSI MOJTHOTO U

OIIK-1.1

0,25
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Ne | Ha3panme pazgeia, Ne 1 Ha3BaHMe JeKI Ui/ 1a00paTOPHBIX/ ®opmupyembie | Koi-Bo

l'l/l'l TEMBbI HpaKTH'-leCKHX 3aHﬂTHﬁ KOMIIETCHIINHA qgacoB
MaKCHUMAaJILHOI'O IIOTOKA.
IMpakTHyeckoe 3ansaTne Ne71 OIIK-1.1 0,4

OcHOBHBIC TIOHATHS TEOPUU TPadOB.
MatpuuHoe 3a1anue rpados.

IpakTHyeckoe 3ansaTHe No72 OIlK-1.2 0,4
[Touck nmyre#t (MapiIpyToB) U IyTel
(MapuIpyTOB) MUHUMAJIBHOM JJTUHBI.

IpakTHyeckoe 3ansaTue Ne73 OIIK-1.2 0,4
[Touck MUHUMaIIBHBIX ITyTeH (MapLIPyTOB) B

HarpyXeHHbIX oprpadax (rpadax).

IpakTHyeckoe 3ansaTue Ne74 OIIK-1.3 0,4
Tpaucrioptabie cet. [TocTpoeHUE MOJTHOTO

MMOTOKa.

I[pakTHyeckoe 3ansaTHe Ne75 OIIK-1.3 0,4

Haxox1eHre MakCuManapHOTO IIOTOKA B
TPAaHCHOPTHBIX CETSIX.

Paznen 24. OnepannoHHoe HCYHCIEHHE

Jlekuus Ne54 OIlK-1.1 0,5
OpuruHaibsl, U300pakeHus ¥ UX CBOMCTBA.
Jexmus Ne55 OIIK-1.2 0,5

[IpumeHeHre TeopeM OIepariOHHOTO
WCYHCIICHUS K PEIICHUIO
muddepeHnInanbHbIX YpaBHEHUMN.
N3obpaxenne cTyrmeHYaThiX U
MePUOANICCKUX (DYHKITHIA.

IIpakTuyeckoe 3ansaTue Ne76 OIlK-1.1 0,5
Opurunan u uzoopaxernne. OCHOBHBIC
TEOPEMBbI ONEPAIIMOHHOTO NCYHCIICHUSI.

IIpakTuyeckoe 3ansaTue Ne77 OIIK-1.2 0,5
Pemenne nuddepeHnnanbHpIX ypaBHEHUH.
N3o0pakeHue cTyneHuaThIX U
NEPUOINICCKUX (DYHKIIHIA.

5. YueOHO-MeTOAMYECKOE o0ecTedyeHHe CAMOCTOATEIbHOI padoThI

odyuaromuxcs. OueHoYHbIEe MATEPUAJBI JJISl TEKYIIEr0 KOHTPOJIS

yCIeBaeMoOCTH, POMEKYTOUHOI aTTeCTAIMH 110 UTOTaM OCBOEHHS
AUCHUNJIMHBI.

5.1. KoHTpOJIbHBIE BONIPOCHI U 32JaHUS

1. BeluuciaeHue HWHTETPAJIOB C TMOMOIIBI0 psjga Teiopa. Oruenka
MOTPEIIHOCTH.

2. Nnrerpan ®@ypre. Kocunyc u cunyc npeodpazoBanus Dypobe.

3. Psm dypbe B KOMIUIEKCHOM opMme.

4. Matpuiia oneparopa B 0azuce u3 COOCTBEHHBIX BEKTOPOB.

5. OproronanbHbie BeKTOpHI. [Ipoliecc opToronanuzanuu.

6. KBagparnunsie popmer. Kpurepuii CunbBectpa.

5.2. Tembl NUCbMEHHBIX PA0OT
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TemMaTnka ceMecTPpOBbIX MHANBUAYAJIbHBIX JOMaIIHuUX 3aganuii (CU3).
s popmupoBanus komnerenuuu OIIK-1.3

1. CU3 1 no teme auddepennuanbHoe ucuucienue (1 cemectp).

«COOpHUK KOHTPOJIBHBIX pa0OT U METOJAMYECKUX YKa3aHUH IJIs UX
BBINIOJIHEHUA 110 TemaM g depeHunanbHoe U HHTErpalibHOE ucuncienue», 000
«AJIBU I'pynin», M., 2010 r.

2. CU/13 2 no aHaimuTUueCcKo reoMeTpun u JIMHEHoM anredpe (1 cemectp).

«KoHTposibHbIE PaOOTHl U METOAMYECKUE YKA3aHUS 110 aHATUTHYECKOU
reoOMEeTpUU U JIMHeWHoH anredpe», MTYCHU. M., 2019 r.

3. CHU3 3 o TeMe UHTETpaibHOE UCUUCIICHUE (2 ceMeCTD).

4. CHU3 4 no teme nuddepeHuuanbHble ypaBHeHUs (2 cemectp).

«COOpHUK KOHTPOJIBHBIX pa0OT U METOJAMYECKUX YKa3aHUH IJIs1 UX
BBINOJHEHUS 110 TeMaMm OnpeiesIeHHbIe U HeCOOCTBEHHbIE UHTErpalibl. KpaTHble u
KPUBOJIMHEHHbIE HHTErpaisl. Teopus nons. Juddepennuansusie ypaBuenus», OO0
«TuPy», M., 2013 r.

5.3. OueHo4Hble cpeacTBa
OrneHouHble MaTepualbl (OLEHOYHBIE CPEJICTBA) ISl MPOBEACHUS TEKYIIETO
KOHTPOJISI ¥ IPOMEXYTOYHOM aTTeCTallMy MO AUCHUIUTMHE «Bbiciias matemaTuka»
pUJIAraroTcs

5.4. IlepevyeHb BUIOB OIIECHOYHBIX CPEICTB

1. TecToBbIE KOMITBIOTEPHBIE 3aIAHUS ISl TPOMEXKYTOYHOTO KOHTPOJIS.
2. DK3aMEeHAaIMOHHbBIC OUJIEThI. BUIETHI 1 MpoBEICHHS 3auéTa.

6. YueOHO-MeTOAUYeCKOEe M HHPOPMALIMOHHOE o0ecTiedyeHHe TUCIH IJINHbI

6.1 OcHoBHasI JIMTEpaTypa

1. Apytionsa P.B. Jlubdepennuansioe W HHTETpaJbHOE HCUHCICHHE:
[IpakTikyM 1O BBICIIEH MaTeMaTHWKe JUIsl OakajlaBpoB. YueOHOe mocobue s
ctyaeHToB mno HampasienusiM:11.03.01,11.03.02,09.03.01,09.03. 02. Ilepssbiii
cemectp/ MTYCH, aBt.: P.B. Apytionsn, M.A. T'yaxoBa, A.B. Kympun, A.P.
Jlakepuuk , T.B. Hagexuna, A. M. Paiinun.-2-¢ u3z.,nepepad. u gon .-M. , 2016
SBC MTYCH

2.Anexcannpos HO.JI. Onpenenennsie n HecoOCTBEHHBIE UHTETpabl. KpaTHbie
U KpUBOJIMHEHHBbIE uHTerpansl. Teopus mona. [Auddepennmnansubie ypaBHEHUS:
VYyebnoe mocobwue: [IpakTukym 10 BBICIICH MaTeMaTUKe JJig OakaaaBpoB, 00Oyd. TIO
HanpaBJICHUSIM 210700,230100,230400,210400,11.03.01,11.03.02, 09.
03.01,09.03.02/MTVYCH, Kad. MaTeMaTH4YECKOT' O aHaan3a; aBTOPBI:
O.JI. Anekcanapos, P.B. Apytionsin, A.B. Kynpun, A.P. ,Jlakepuuk, A.M. Paiiuun.-
2-¢ w3n. porm. -M., bapuayn: HoBerit opmat. Bropoii cemectp.-2017.-148 c.

3.A.B. Kynpur Kypc neknuii mo aHaIUTHYECKOH TIE€OMETPUU U JIMHCHHOM

anreOpe: Yue0. mocobue nisi Bcex TexHudeckux Hampasienuit/ MTYCH, kad.

MareMarndeckoro ananusa; aBT. Kympun A.B., ®ponosuueB C.M. -M.: MTYCH,
2016. -86¢.
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JonmoiHuTeEIbHAA JIMTEPATypa

1. Jlakepuuk A.P. Briciiasg maTtemaTuka kpatkuit kypc. -M: Jloroc,2011.-528c.
(HoBast yHuBepcurerckas OMOJIMOTEKA).

2. ApytionsH P.B. Psagpl. Teopuss (pyHKUMH KOMIUIEKCHOTO IEPEMEHHOTO.
OnepanrionHoe ucuuciienue: [IpakTukym Mo BbICIIEH MaTeMaTHKe AJig OakajaaBpoOB,
oOydaromuxcs no HampasieHusM nogarorosku 11.03.01,11.03.02,15.03.04,27.03.04
(210700,230400,230100, 210400)/MTYCH, kad. maTeMaTHyeCKOro aHajau3a; COCT.
ApytionsH P.B., Kynpun A.B., Jlakepauk A.P., Pynues B.}O.-M., 2015.-126 c. +CD.
O9bC MTVYCH.

3. Kynpun A.B. IIpakTMKyM [O aHaJIUTHUYECKOM T€OMETPUM W JIMHEHMHOMN
anredpe: yuebHOe ~ mocobue  mig  OakamaBpoB O  HalpaBJiIeHUSIM
11.03.01,11.03.02,09.03.01,09. 03. 02/MTYCH, kad. maTeMaTHYECKOr0o aHAJIN3a;
aBT.: Kynpun A.B., ManenkoB C.A., ®ponosuueB C.M.-M., 2019.-80 c.+ CD. 3BC
MTVYCHU.

4. XpamoBa T.B. [luckpeTHass mareMaTuka. OJIEMEHTh Teopuu Trpados
[DnexTpoHHBIN pecypc]: yuedHoe nocodue / T.B. XpamoBa. — DieKTpOH. TEKCTOBbIE
nanuele. —  HoBocuOupck: CuOupckuil  rocyJapCTBEHHBIM  YHUBEPCHUTET
TeleKOMMYHHUKauid u uHpopmatuku, 2014. — 43 ¢. — 2227-8397. — Pexum
noctyma: http://www.iprbookshop.ru/45466.html

7. Ilepeyenn pecypcoB HHGOPMANMOHHO-TEJIEKOMMYHUKANIMOHHON CeTH
«/HTepHEeT?», HEOOXOAMMBIX AJIS OCBOCHHSA IMCHUIIIMHBI (MOTYJISA)

1.testing.mtuci.ru

2.http://www.iprbookshop.ru

3. DnektponHas OubOimoreunas cuctema I[PRbooks  murieH3moHHBII
noroBopNe 7269/20 ot 04 nexabps 2020 r. ¢ OO0 «Au Ilu Ap Menua» Ha
npenocrapienue jgocryna k ObBC IPRbooks, cpox nerictBus ¢ 01.01.2021r. mo
31.12.2021r.;

5. HoroBop Ne80.20 ot 25 nmexabpss 2020 r. Ha okazaHme yciayr mo
MPEIOCTABJICHUIO JOCTYIA K 3JIeKTpoHHBIM u3aaHusaM ¢ OO0 «M3aatenbcTBO JlaHbY,
cpok aerictBus 365 naei ¢ 1 saBaps 2021 r

6. Kontpakr Ne 7509.20 ot 22 nexabps 2020 r. Ha okazanume yciyr mo
npenocrapienutro  goctyna  k OP  IIOC  CIIO  «PROFobpa3oBanue»
(meuckmtountenbHas nuneHsus) ¢ OO0 «Ipodobpa3oBanue», Cpok IEHCTBUSA C
01.01.2021r. mo 31.12.2021r.

8. Ilepevyenb nporpaMMHOro odecrnedyeHusi 1 *HGOPMAIMOHHBIX
CIPABOYHBIX CHCTEM

1. OC Astra Linux Common Edition pemus «Opem» (cBOOOIHO
pactpoctpansiemoe [10);

2. 7-Zip (cBobomHO pacnpoctpansemoe [10);

3. Mozilla Firefox (cBo6oaHO pacmnpoctpansemoe 110);

4. Foxit Reader (cBo6oaH0 pacnpoctpansemoe 110);
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Yandex Browser (cBoOoaHo pacnpoctpansemoe 110);
VSCodium (cBo6onHo pacnpoctpansemoe 110);
Pinta (cBoGoaHO pacnpoctpansemoe 110);

Adobe Reader (cBo6oH0 pacnpoctpansemoe [10);
LibreOffice (cBob6omHO pacnpocTpansemoe [10).

© o~ U

9. Onucanne MaTepUAJIbHO-TEXHUYECKON 0a3bl, HEOOXOAMM Ol 1151
OCyLIeCTBJIeHHUS 00Pa30BaTEJILHOI0 NMPOLECCa M0 JUCIUIIIHHE

1. YueOnas ayguTopust Jjisl MPOBEICHUS 3aHSATUM JICKIIMOHHOTO Tuma. Pabouee
MECTO IpenoaaBaTens: cToi, cTysl. CTonbl ydeHuuyeckue, cTynbs. KilaccHas mocka.
Okpad. [IpoexTop KommnbroTepsl 115 ipenogaBatesis U 00yJaronuxcs

2. Y4yeOHast ayIuTOpusl IS IPOBEJCHUS MPAKTUUECKUX 3aHITHH, BBITIOJTHEHUS
Ja00paTOPHBIX PpaldOT, TPYIIOBBIX W HHAUBUIYAIBHBIX KOHCYJIBTAIIUN, TEKYIIETO
KOHTPOJISI U MPOMEXKYTOUYHOM arrectanuu Pabodee mecTo mpemnopaBaTens: - CTOJ,
ctyn. Cronbl ydeHumueckue, ctTynbsi. OkpaH I[Ipoektop NEC KiaccHas nocka
KomMmmbroTeps! a1 npenoaaBatesis U 00y4aroiuxcs, JiaboparopHoe 000py10BaHuE

10. MeTtoauueckune PEKOMEHIAUMA CTYACHTAM 110 OCBOCHUI0 JTHCIHMIIJIMHBI

1. Jlnst ocBoeHHWsS Kypca IIeIecoo0pa3HO HCIONBb30BaTh Y4YeOHBIE MOCOOUS,
yKa3aHHBIC B CIUCKE OCHOBHOM JIMTEPATypbl C METOAMYCCKHUMHU YKa3aHUSAMHU W
3aJaHUSIMU, COOTBETCTBYIOIIUMHU IIIaHY TIPOBEACHUS KaXKIOTO MPAKTHIECKOTO
3aHATHS.

2. B mpomecce wu3yueHWss MaTepuana IMPEAYyCMOTPEHO IPOBEICHHE
MPOMEKYTOYHOTO TECTOBOTO KOHTPOJISI B KOMITHIOTEPHBIX Kjlaccax IO 3apaHee
COCTaBJICHHOMY pPAaclHCaHUI0 MO cieayromuM temaM: 1.Ilpenensl, HempepbIBHOCTD,
npou3BoaHbIe. 2. KpaTHBIC 1 KPUBOJIMHEHHBIC HHTETPAJIBI, TEOPHS TTOJIS.

3. HTOroBBIi KOHTPOJB IO TPEAMETY Ha YJIOBICTBOPUTEIHHYIO OIICHKY
NpOBOIUTCS B (OpME TECTOBOTO SK3aMEHa B KOMITBIOTEPHBIX Kiaccax. Jlis
nojy4deHusl 0ojiee BBICOKOM OIGHKM HEOOXOJMMO JOIMOJIHUTEIBHO OTBEYaTh IIO
OWIIeTy mpernoaaBaTeto.

37



IMPUJIOKEHUE
O EHOYHBIE CPEJICTBA

1. Tunoeoii égapuanm npomescymounozo mecma no meme «Ilpeoenwi.
Henpepuvienocmu. beckoneuno manvle u 6ecKoOHeuHO OonbuIUEe 6ETUYUHDL.
Ilpouseoonan» (1 cemecmp)

. 43In® +1+58n°
1.1. Beruuciure npegien nocienosarenbHocta: [m

n—oo 4’n12 +n_1_n

. 7-nl+(n+1D!
1.2. Berumcnure mpesen nociegosatensaoctu: 1M

n-o 2.n1(25n + 5)

n
) 5
1.3. Beruucnure mpeaen nocienoBarenbHocTu:  lim | 1+ ———
= 11V n2 +n

. \J6+2x -4
1.4 Beraucnuts npenen gyskoun: [im

5 X —1-2

- o2x-x-1
1.5. Berunciuts npenen gpyaknun: 1Im 3 5
x>1 X° 42X =X -2
5X _e2x

1.6. Berancints npenen yaxmmu [im— -
x-0 SIN3X —SIN5X

. tgx—sinx
1.7. Beruucnuts npeaen ¢pynknuu [im——
x>0 X(1—Cos X)
1
2 2x2
1.8. Beruucnure npezaen Gyaxmum:  1im (l— tg 4X)
x—0

2
1.9. KakoB nopsnok 6eckonedno manbix Beauuu npu X —> 01— C0S3X otnocuTensHo e —1

1.10. KaxkoB nopsiok 6eckoHeuHo Manbix enudus npu X —> 0 e —e®* orHocutenso 2X + th2

X3+ x
1.11.Vka3aTh XxapakTep Touek paspbiBa GyHkiuu Y = 6% + 2|—1|
X —_
1.12. Oynkuus
e’ -1
. x<0;
5X
AX+2
f(x)= , 0<x<1
10
X2, x>1

HenpepbIBHA MpH A="?

1.13. C nomorsto Tabnuiel U npaBui AuddepeHnupoBanus apupMeTHIecKux
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ornepanyii HaliTH IPOU3BOAHYIO GYHKIUH: Y = X’ (\/ X — \3/ X )
1.14. C nomompto npaBuia qudpepeHIMPOBaHUS CI0KHON HYHKIIUH HAUTH

npoussoanyto pynkuun: Y = In CthB.

1.15. [Ipumensis norapudmuyeckoe nudppepeHpoBaHue, HAUTH MPOU3BOAHYI0 (DYHKIHU:

dy

1.16. HaiiTu npou3BOIHYIO ax oT HestBHOH Qynkmn: Y — 2X°y + X =0.
X

8

d xX=t,

1.17. HaiitTu npou3BOIHYIO d_ OT MapaMEeTPUIECKH 3aJlaHHON (QyHKIUI:
X

y =4,

2. Tunoeoii éapuanm npomexcymouHozo mecma no meme
3. «Kpammnvie u kpugonuneiinvie unmezpanl. Teopus nons» (6mopoii cemecmp)

2.1. Yxa3aTh mpeyien MHTETPUPOBAHUS B PABEHCTBAX JIIsl IOBTOPHBIX
MHTETPAJIOB B IEKAPTOBOM CUCTEME KOOPAUHAT

_Z[dxjf f(x y)dy =Tdy_?[ f(x y)dx

X2 0

2.2. Haiitu mmomaas GUTypsl, OTpaHUYCHHON JaHHBIMU KPUBBIMH B
JIEKapTOBOM CUCTEME KOOPJAUHAT, C IIOMOIIBIO JBOMHOIO MHTErpaja

y=X,y+x=3, x=0
2.3. Haiitu miomaas Gurypsl, OrpaHUuE€HHON TaHHBIMH KPUBBIMH B
MOJIIPHOM CUCTEME KOOPIUHAT, C TOMOIIBIO IBOMHOTO MHTErpasia

A<x*+y*<9

2.4. Berauciuth 00beM 0071aCTH, OTPAaHUYCHHOH 3aJaHHBIMHU TIOBEPXHOCTSIMU
B JICKAPTOBOM CUCTEME KOOPJAWHAT, C TIOMOMIBIO TPOIHOTO HHTErpasia

z=Yy°, Xx+y=1x>0,y>0,z=0
2.5. Beruncants 00beM O6HaCTI/I, OrpaHI/IquHOﬁ 3aJIaHHBIMH INIOBCPXHOCTAMU,

C IIOMOIIIBIO TpOfIHOFO HHTErpajia B HHJ’IHHI[pH‘lCCKOfI CHUCTEMCE
KOOpAUHAT.

z=0, X*+y*=1,Xx+y+2z=5
2.6. Bruucnuth 06beM 0671aCTH, OTPaHUYEHHON 3aJaHHBIMHU TIOBEPXHOCTAMH,
C IOMOIIBIO TPOMHOTO MHTErpasia B chpepHUECKOii CUCTEME KOOPMHAT
(X*+y*+2%)’ =axyz,a>0
2.7. BBIYHMCIIUTL KPUBOJIMHEIMHBIA HHTErpal 10 3a1aHHOMY KOHTYPY
MHTErPUPOBAHHUSL: J xdy+ydx L:y=x; A(2;2) B(L1)

L:AB

2.8. BpIUMCIUTD KPUBOJMHEWHBIH HHTETpall M0 33laHHOMY KOHTYPY
UHTETPUPOBAHUSL.

[]jxdy —ydx L:x*+y? =1 nporus yacosoi crpenxu
L

2.9. BbIUncnIuTh MOBEPXHOCTHBIN UHTETpajl

.” Xdde , TJIe S — BHYTpeHHss CTOpOHa YyacTu mapadonouga X =9 — y2 —7° ,

S

Il
b
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otceuennas miockocthio Y 07 .

2.10. BBIYMCIMTL UHTErPall [0 3aMKHYTOMY KOHTYpy L : m Pdx + Qdy , npu stom +L — o0603Hauaer

TIOJIOKHUTENBHOE HalpaBlieHne 06X0/1a KOHTypa, a —L — orpunarenshoe.

[lj(Sx +2Yy)dx —7ydy, rne L —xonryp tpeyromsuuka ABC ¢ Bepruunamu B Toukax

_AL(o;—l), B(0;2), C(2;0).

2.11. BeIYHCIUTD MUPKYISIUIO BEKTOPHOTO TIOJIS [ﬁ T B 3a1aHHOM HaTpaBICHHH 00X0/1a
L

xontypa L.

F= {ZXZ +y22xy; X% + 2yz} , L —xontyp tpeyronsuuxa ABC ¢ sepummamu A(0;0;0) ,
B(0;11), C(0;2,0).

Hanpasnenue o6xona koutypa L: A—>C —>B — A.

2.12. BBIYHCIHTH IOTOK BEKTOPHOTO monisi F = {P; Q; R} Yepe3 BHENIHIO MOBEPXHOCTH Tea S

3aMKHYTYIO U KyCOYHO-TJIaJAKYIO. Dj (Ifﬁ)ds :

X2+y2:ZZ

= {3X; -9 Y, 42} , S — BHEIIHAS CTOPOHA TIOBEPXHOCTH KOHYyCa
2=122>0

2.13. BBIUUCINTH TUBEPTECHIMIO BEKTOPHOTO IMOJST A = {ax ay, az} B Touke M, (XO; Yo ZO) :
a= {x3y2 +x2y%xy® — x%y; 24} M, (L12)
2.14. Haittn momynb rpamenta ckansipuoro nons U = f(X,Y,2) Brouke M, (X,; Yo 2,) -

u=\x+y*+2°, M, (LL1)

2.15.B 3 _ { ‘q - ‘- = | ZY . XZ XY
.15. BeuuciauTh poTOp BEKTOPHOIO MOJIS A = ax,ay,az B TOYKE MO(XO, Yo Zo) .ad= — —2 —
Xy z

2.16. SBnsercs nu BekTopHOE noje F = {P;Q; R} COJIEHOMIAJTbHBIM?
F= {x3y;0;—2xyz}
2.17. SIBasieTes 1 BekTOpHOE nojle F = {P; Q; R} noTeHuuanbHeIM? Eciu za,

HAWTH €r0 CKAISIPHBIN MOTEHIIAAI.

= {3x2y +z;x3=2y; x}
4. Tunoeoii sapuanm npomexncymounozo mecma no meme «Paowvty (mpemuii cemecmp)

3.1. MccnenoBath 4MCIOBOM psii HA CXOAUMOCTS (2 mpuMepa u3 4):

= Sin (nf) n+1 2o =10/nt2
Hy —— )Z Z— gy nre
| )

n=1
- nAN+2

3.2. I/ICCHCHOBaTB pAd Ha a6COJIIOTHyIO " YCIIOBHYIO CXOOAUMOCTD: Z(—l) 3 6
— n +
n=1

n=1
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, 2n+3

3.3. OnpenenuTh 00JIaCTh CXOAUMOCTH (YHKIIMOHAIBHOTO Psijia: Z

n=1 (n + 2)2

(x+3)"

3.4. Pasnoxuts ¢pynkumio | (X) = %( B psiit Telliopa B OKPECTHOCTH TOUKH Xy = —2.

0, —7<x<0,

wa [, 7].
Xx=1,0<x<rx

3.5. Paznoxuts B pag dypee mepuoauyeckyro GpyHkuuio f (X) = {

5. Tunoeoii sapuanm mecma no meme «Teopusa ynxkyuii Komniekcnozo
nepemMenHOo20 U OnepayuoHHOe UCHUCTEHUE)

4.1. Pemmnts ypasnenne Z°—2iz —5=0.
11 11
4.2. BBIYUCIUTH KOMITIEKCHOE YHCII0 Z = (l+ I) (1— I) .

4.3. Haiitu MmuuMyto u neiicteutenbayio yactu Gpynkuun T (2) =cos(L+1).
4.4. Ilposeputs BbinosHeHUE ycnoBuit Komu-PuMana u B cityyae X BBIOJHEHUS HAUTH
MIPOU3BOJIHYIO (PyHKUINU
f(2)=z2"+z.
4.5. BoccTaHOBUTH aHATUTUYECKYIO (DYHKIIHIO IO 3aJaHHOM €€ TeUCTBUTEIHHONM UM MHUMOM YacTH:
Ref(z)=x"-y*+xy; f(0)=i.
(23)
4.6. BeruuciauThs HHTErpai mo I (Z +1Im Z)dZ , IO TIPSAMOM JINHHH.

(02)
1+i
4.7. BeluucnuTh HHTETpal I (23 + 1) dz mo orpesky npsamoii.
0
4.8. Haiitu Bce ocoOble TOUKU 3aJaHHOW (DYHKIIMH, ONIPENICIUTh X XapaKTep U HAWTH BbIUYETHI B HUX.
Y CTaHOBUTD, YeM SIBIISIETCS JJIsl JAHHON (QYHKIMU OECKOHEUHO yAaJIeHHasl TOUKa, U HAlTU BBIYETHI B HEH

f(z)= e

P EE—
(224-ﬂ2)
4.9. BBIYHCIUTH HHTETPAII IO 3AMKHYTOMY KOHTYPY, HCIIOJIB3Yysl OCHOBHYIO TEOPEMY O BBIYETAX MM
1 e’dz
UHTErpasibHyto TeopeMy Koy, mim Gpopmyiy Ui IpOU3BOAHBIX BBICIIUX MOPSIIKOB - m 3
27l 7z (]_ — z)
rne L — oxpyxnocTs |Z| =2.
. C0s3X
4.10. BeryMcauTh UHTETPaT OT PYHKIMU JEHCTBUTEIHLHOIO IEPEMEHHOTO I W
X"+
z+1

4.11. Pasnoxuts pynximio | (Z) = 2—20 B pag Jlopana B obnactn 4 < |Z| <5.

" —7—-

4.12. Haiitu 06pa3s muamu L nmpu oto6paennn W= f (Z), rie W=z, L: x=C.
4.13. Haiitu uzo6paxenue: f (t) = sh(at) . COS(bt)

4.14. Petiuth 1uddepeHnnaIbHbe ypaBHEHHS OTIEPaTOPHBIM METOOM:
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a) X"+ X —2x=¢", mpu x(0)=-1, X'(0)=0
6) X" —x"=¢', mpn x(0)=1, x'(0)= x"(O):O

6. Bujersl NPOMeKYTOUYHOIH aTTeCTaAlMU.

6.1 Ilpumep oOunema 3K3amena no evicuieil mamemamuxe (nepevlii cemecmp)

Bbuaer Ne XX «YTBepxKIaI0»
3aB. xadeapoii

®axynpreT: OTD -1, 2 Kypce 1
Juciunnuna: Beiciias MaTeMaTrKa
Hanpasnenne 11.03.02

(1+ x)

x> +1
2. Boruuciure npoussoanyio Gynxiuu 2ylny = X.

cosx-In(x—a)
3. Berauciure npegen 1im ——
x> |n (e —e )

dx .

1.Bbruncnure UHTErpai I

o 2X 2
4. HaiimuTe pacCTossHHE OT Havajaa KOOPAMHAT 10 HOpMal K TMHuKA Y = €77 + X7,

nposeenHoi B Touke X =0.
5. HaiiuTe IpOMeKyTKHI BBIMYKIOCTH M BOorHYTocTH (yHkumu Y = In (l+ X2) :
6. OnpenenuTe aCUMNOTOTHI KPUBOM y3 =a®—x°.

3

7. Beruncnure uHTErpas J‘—dX.
4x% — X

8. Beruucnure unTerpan I X cos5xdx

9. HaiiauTe momans mapajuieliorpaMma, IOCTPOEHHOI0 Ha BEKTopax 3P+ u P — 2(
KaK Ha CTOpOHax, eciu |p |=4

|g|=1, a yroa Mmexay HUMH paBeH % .

10. HaiiguTe xoopauHaThl BekTopa b, kornuueaproro Bekropy a={2,1, -1}, npu ycnosun, uro a-b=3.

11 TIpu xaxom 3HaueHun C mpsimMas x-1 = lZ = 2%5 napayiensHa miockoctu Cx—2y+z2-5=07?
. L x=y+z-1=0,
12. Haiigute yroa Mexay npsiMon U IUIOCKOCThI0 2X—2Y+7=0.
2X+y—-2-3=0

5.2 lIpumep ounema 3auema no evicuiell mamemamuke (6mopoii cemecmp)
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buner Ne XX «YTBEpKIAO»
3aB. kadenpoii

@axynpreT: OTD -1, 2 Kypce 1
Huciunnuza: Beicias MaTeMaTrKa
Hanpasnenune 11.03.02

Pemure nuddepennmanbubie ypaBHEHUS:

L (1+e")yy' =¢’
XX
2. X =1 z T3
3.V—X:L
X
4, (1+e‘x)y”:y’.

5. YKaxxuTe BUJ YaCTHOTO PEIICHHS JIJIsT HEOJHOPOIHOTO JTMHEHHOTO
o o 14
YPaBHEHHS CO CIIELMAIBHON IPABOM 4acTeio: Y + 4y =COS 2X.

07 0z

6. Halimute yacTHbIE MPOU3BOIHBIE 8_ , — OT HESIBHOW (pyHKIIMH, 3aJaHHOI
X

ypaBHeHHEM 3 — In(y“ + 22) = X.

7. BeraucnuTe IpOU3BOIHBIC CIOXKHON QYHKITUU: Z = Xsin Yy + YCOSX, rae

u 3 0. 0L OZ
X=—, y=UV7,; —, ——7
Vv ou ov

8. Haitnure pasnosxkenne muorowiena P(X)=3x*+3x+5 no 6asucy p,(X)=x*-1,
p,(X)=x+2, py(x)=x>+1.
9.Haiimute paccrosuue ot Toukn M (L, —2,6) 1o moepxnoctn X +Y° +2° —2x+10y—4z-6=0.

10 .ITpu kakom 3HaueHun a Bektop {—1, 3} sBasieTcss COOCTBEHHBIM BEKTOPOM JIMHEHHOTO OTIepaTopa,

-2
3aaHHOTI'O ManI/II_[eI\/'I [ 8 ? Haiigute COOCTBEHHOE 3HAUCHUC, OTBCUAIOIICC 3TOMY BEKTOD
a

5.3. Ilpumep 6unema rK3amena no evicuieil mamemamuke (mpemuit cemecmp)

buner Ne XX «YTBEpKIAAO»
3aB. xadenpoi

@axynpreT: OTD -1, 2 Kypc 2
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Hucnunnuna: Beiciias MaTeMaTrKa
Hampasnenue 11.03.02

1. OcHOBHas TeOpeMa O BBIYETAX.
2. IIpeobpaszoBanue Jlammaca. OpuruHambl ¥ H300pasKeHHSL.
3. BoccTaHOBHTH aHATUTUYECKYIO (DYHKIIHIO 110 33aHHOM €€ IEHCTBUTEIIBHOM YacTH:

Re f(z)=x*-y*+X;

f@+i)=1+1.
4. BbIYKCITUTH HHTETPAJI m az > konmyp C': |Z + i| =1
C (Z2 +1)
" p’
5. Haiiti opurunan no uzoopaxkenuro: F ( p) =7 :
( p +1)( p? + 4)

6. C nmomomsto anroputMa JeHKCTpBl HAMTH TyTh MUHUMAIIFHOTO BEca MEX]Ty BepIIUHaMH S 1 t
B Harpy>K€HHOM rpade.

7. HaiiTu MakCUMabHBINA MOTOK B 33/1aHHOM TPAHCIIOPTHOM CETH, UCTIOJIB3YS aJTOPUTM
8. ®opma-dankepcona. [IpoBeputs oTBeT MO0 Teopeme Dopaa-Dankepcona
(HaifTM MUHUMAaJBHBIN pa3pes rpada ceTH)
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