MUWHHUCTEPCTBO HAYKH Y BBICHIEI'O OBPA3OBAHMS POCCUMCKOM ®EJEPAIIIN
®denepaiabHOE TOCYIaPCTBEHHOE OI0)KeTHOE 00pa3oBaTeIbHOE YUpeKIeHHe BbICIIEro 00pa3oBaHus

«TOMCKHU TOCYJIAPCTBEHHBIN YHUBEPCUTET CUCTEM
VIIPABJIEHUS U PAJTMODJIEKTPOHUK
(TYCVP)

YTBEPXJAIO
[Ipopexrop o YP
Cenuenko I1.B.
«22» 02 2023 r.

PABOYAS [TPOTPAMMA JJUCHUIIJIMHBI
MATEMATHKA

YpoBens 00pazoBaHus: BbIclee 00pa3oBaHue - DaKajgaBpuaT

Hampagiienne noarotoBku / cnenuaibHOCTh: 11.03.04 DiIeKTPOHNKA M HAHOJJIEKTPOHUKA
Hanpasnennocts (npoduip) / cienmanuzanus: [IpomMbliieHHAs 3J1eKTPOHUKA

dopma 00yueHUS: 3a09HAA

@daxynpTeT: 3a04HbINH M BeyepHHUil pakyabTeT (3uBD)

Kadenpa: Kadenpa npombiniienHoii djiekrponnku (IpJ)

Kypc: 1,2

Cemectp: 1,2, 3,4

VY4eOnsIii man mHadopa 2023 roga

O0beM JUCHMIIMHBI U BUABI yU€OHOU AESITEIbHOCTU

Buner yueOHOIM nesTeNbHOCTH 1 cemectp 2 cemectp 3 cemectp 4 cemectp Becero Enunuiibt
JlekuroHHbBIE 3aHITHUS 6 6 8 6 26 4acoB
[IpakTrueckue 3aHATUA 6 6 8 10 30 4acoB
CamocTtosarenbHas pabora 204 195 83 83 565  yacoB
[ToaroroBka u craya sK3amMeHa 9 9 9 27 4acoB
OO61mas Tpya0eMKOCTh 216 216 108 108 648 4acoB
(BKJIFOYAs MPOMEKYTOUHYIO aTTECTALIUIO) 18 3.e.

@opMBI IPOMEKYTOUHOM aTTECTALUA Cemectp
DK3aMeH 2
OK3aMeH 3
DK3aMeH 4

JOKyMeHT MO MMCaH MPOCTON 37IeKTPOHHO MO CHIO
Wudbopmatys o Bragemnblie:

®UO: Cenuenko I1.B.

HomxHocTk: [IpopekTop o YP

Hata mognucanus: 22.02.2023

VHUKaJIbHBIN MPOrpaMMHBbINI KITIOY:
al119608-cdff-4455-b54e-5235117c185c

Tomck

CornacoBaHa Ha noptane N2 69910



1. O01mue moJI0:KeHus
1.1. lean AUCHUIIHHBI

1. ®opmupoBaHNE HAYYHOUN KapTUHBI MUpPAa HA OCHOBE 3HAHUS OCHOBHBIX IIOJI0)KEHUM M METO/I0B
MAaTE€MAaTHUKHU.

2. ®opMupoBaHHE CHOCOOHOCTH MPHUBJIEKATh IJs pelleHUs NpopecCHOHANbHBIX 3aaa4
COOTBETCTBYIOIIUI (PU3HKO-MaTeMaTHUECKUH arnmapar.

3. M3yueHue OCHOBHBIX MATEMAaTUUYECKUX MTOHITHH, UX B3aUMOCBSI3H.

4. VzyuyeHue MeTONOB pacu€Tra, MCIOJb3YEMbIX IS aHAIW3a, MOAEIUPOBAHUSA U PELICHUS
MIPUKJIAIHBIX UHXEHEPHBIX 3a]1a4.

1.2. 3agauy AUCHUILIUHBI

1. ®opMupoBaHHe HAYYHOU KapTUHBI MUPA HA OCHOBE 3HAHUS OCHOBHBIX MOJIOKEHUU U METOJ0B
MaTeMaTHKH.

2. Pa3BuTHE aNnropuTMHYECKOTO U JIOTUYECKOTO MBIIIJICHUS CTYACHTOB.

3. OBnazieHre METOIaMU UCCIIEIOBaHMS U PEIICHUsI MaTeMaTHYECKUX 3a1ay.

4. BpipaOoTKa y CTYJCHTOB YMEHHUSI CAMOCTOSITEILHO PACIIUPATH CBOU MaTeMaTUUYECKUE 3HAHUS,
MIPOBOAUTH MaTeMaTUUECKHM aHaIN3 MPUKIIAIHBIX HHKEHEPHBIX 3a]1a4.

5. BeipaboTka y CTyA€HTOB yMEHUS NMPUBIIEKATh ISl PEIICHUS MPUKIIATHBIX HHXKCHEPHBIX 3a]1a4
COOTBETCTBYIOIINI (PU3UKO-MaTeMaTHICCKUH armapar.

2. MecTto aucuuniannsl B crpykrype OIIOIT

bnok nucuunnun: b1. ucuumiunast (Moayn).

Yactp O01oka quctuiuind: O0s3aTebHast 4acTh.

Monynb aucuumuine: Moysib yKpYIHEHHOM IpyNbl CEMUANbHOCTEN U HampaBieHui (general
hard skills — GHS).

HNunexce nuctumaunel: b1.0.02.01.

PeanusyeTcs ¢ mpUMEHEHHEM D3JIEKTPOHHOTO OOy4YeHUs, JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTHM.

3. Hepeqeﬂb IJIAHUPYEMBIX PE3YyJbTaTOB Oﬁy‘lel-[]/lﬂ mo JTMCUMIIJIMHE, COOTHECCHHBIX C
HHAUKATOPpaAaMH J0CTUKCHUSA KOMIIeTeHIInii

[Iponecc u3ydeHuss TUCIUTUTMHBI HANpaBieH Ha GOPMHUPOBAHUE CIEAYIONIUX KOMIICTCHIIUHA B
cootBeTcTBUU ¢ ®I'OC BO 1 ocHOBHO# 00pa3oBaTeabHOM mporpaMmoi (Tadsmma 3.1):
Ta6mmma 3.1 — KoMneTreHInn 1 HHAUKATOPBI UX JOCTHIKEHUS
WNHauKaTOpsl OCTHKEHUS [Tnaaupyembie pe3yabTaThl O0yYeHUS 110
KOMIICTEHIIMH JUCLUIUINHE

Komnerenius

yHHBepcaJIbeIe KOMIIETCHIIUN

Oob0menpodeccuoHanbHbIe KOMIIETEHIIUN
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OIIK-1. Cocoben OIIK-1.1. 3naer 3HAaTh OCHOBHBIE MATEMATUYECKHAE TTOHATUA U

HUCITIOJIB30BAaTh q)YHIIaMeHTaJH)HBIe 3aKOHBI YTBCPIKACHHNA, MCTOAbI pGIHeHI/Iﬁ
ITIOJIOKCHUS, 3aKOHbBI U CCTCCTBCHHBIX HAYK U CTaHJAPTHBIX MATCMATHUYCCKUX ynpa)I(HeHI/IfI,
METOAbI €CCTCCTBECHHBIX MaTeMaTHuKN CHOCO6I>I IMPOBCPKH MPUMECHUMOCTH
HAayK U MAaTCMAaTUKHU JJId MaTEMaTHIECKUX ITOHSITHU U YTBep)KZ[GHI/Iﬁ
perieHus 3aaaqy JUTSI pEIICHUS 3a]1a9 HH)KEHEPHON
WHKCHEPHOU JIESITEIIBHOCTH B MPOQECCHOHAIBHON 001acTh
JAEATEIILHOCTU OIIK-1.2. Ymeet YMeTh NIPUMEHSTh METO/Ibl MATEMATHUKH K
aHAJM3UPOBATH MPOOJIEMBI,  |peIIeHUI0 (GU3NISCKUX 3a]1a4, aHAIU3UPOBAThH
MIPOIIECCHI U SIBJICHUS B (hbM3UYECKHe TTPOIIECCHl OTHOCSIIUECS K
obnactu HU3MKH, poeCCUOHATBHON JEATETLHOCTH U
WCIIOJIH30BaTh HA MIPAKTUKE  |BBIOMPATh COOTBETCTBYIOIINE UM H3BECTHBIC
0a30BbIC 3HAHUS U METOJIbI MaTeMaTHYeCKHE MOJICTTH, peliaTh
(UBUYECKUX MCCIICIOBAHUMN, a |MaTeMaTUUECKHE 3aa9H,
TaK)Xe yMeeT MPUMEHSATh chopmyIMpoBaHHBIE HA OCHOBE M3BECTHBIX
METO/BI PEIICHUS MaTeMaTHYeCKHX MOJIEJICH, U aHAJTU3UPOBAThH
MaTeMaTHYeCKHX 3a/1a4 B MOJTy4aeMble peIIeHUs

npodecCuoHaIbHON 00J1aCcTH

OIIK-1.3. Braneer Bitagers HaBbIKaMU peLIEHUs CTaHJAPTHBIX
NPaKTUYECKMMHU HaBbIKAMU | MH)KEHEPHBIX 3a/1a4 B PO eCCHOHATBHON
pelIeHHs MH)XEHEPHBIX 33/1a4 | 001acTH, TOMYyCKAIOIIUX PelleHHe
MaTeMaTU4YEeCKUMHU METOJIaMH, BbIOOpa
MaTEMaTUYECKUX METOOB UCCIIEI0BAaHUS
HaunOoJsee MOAXOSAMUX IS
c(hopMyIMPOBAHHON MH)XKEHEPHOM 3a1auu,
IIPOBEPKU IPUMEHUMOCTH M1OJTy4aeMbIX
pELIECHNI IPY PA3IMYHBIX 3HAYECHUAX
[IapaMeTPOB IPUMEHIEMBIX MATEMAaTUYECKUX
Mojeen

IMpodeccuonanbHbIe KOMIIETEHIIUH

4. O0beM IMCUMILIMHBI B 324€THBIX eJUHULIAX C YKa3aHHEM KOJIHYeCTBA aKa/leMHUYeCKUX YacoB,
BblJIeJIEHHBIX HA KOHTAKTHYI0 pa0oTy 00y4aroiuxcsi ¢ npemnojaaBarejieM
U HA CAMOCTOSITEJIbHYI0 Pa0oTy 00y4Yaromuxcs

OO61mmas TpyA0eMKOCTh AUCHUIUINHBI COCTaBIAET 18 3aueTHBIX enuHull, 648 akaJeMUIeCKIX YacoB.
Pacnpenenenue Tpya0eMKOCTH TUCHUILIMHEI 110 BUAAM Y4EOHOU JeATEIbHOCTH MPEICTABICHO B
Tabnune 4.1.
Ta6ymmna 4.1 — Tpy10eMKOCTh AUCITUIUIMHBI 110 BUAAM YU4SOHOM eI TeIbHOCTH
Bcero CemecTtpsbl

4yacoB |1 cemectp|2 cemectp |3 cemecTp |4 cemecTp

Bunbl yueOHOIM nesTeIbHOCTH

KonTakTHas aynuropHas padora 56 12 12 16 16
o0y4yaomuxcs ¢ npenojasaresieM, BCero

JIeKIIMOHHEBIE 3aHATUS 26 6 6 8 6
IIpaxkTHueckue 3aHATUS 30 6 6 8 10
CamocrosiTeibHas padoTa o0yyaromuxcs, B 565 204 195 83 83

T.4. KOHTAKTHAs BHeAyIMTOPHas padora
o0yuarmmxcsi ¢ mpenojasarejeM, Bcero

[ToaroroBka K TECTUPOBAHUIO 209 80 66 40 23
BrinosiHeHNE MHAMBUAYAIBHOTO 3a1aHUS 167 124 43
[TonroroBka Kk KOHTPOJILHOU paboTe 189 129 60
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IMoaroroBka u ciava IK3amMeHa 27 9 9 9
Oo0wmas TpyroeMkocTh (B yacax)| 648 216 216 108 108
Oo0mas TpynoemMkocTh (B 3.e.) 18 6 6 3

5. CTpykTypa ¥ coaep:KkaHue TUCHHUILIMHBI

5.1. Pa3nennl (TeMbl) JUCHUIJIMHBI U BUAbI Y4eOHOI 1eATeJIbHOCTH

CTpyKTypa IMCUUIUIMHBEI TIO pa3jaeiaM (TeMaMm) ¥ BHJaM y4eOHOM NesSTeIbHOCTH IPUBEICHA B

Tadymie 5.1.
Ta6auma 5.1 — Pa3nensl (TeMbl) TUCHUIIIMHEI M BUJIBI YICOHOM e TEILHOCTH
Jlex. | Ilpak. | Cam. Beero wacon dopmupyembie
HazBanwus paznenos (TeM) JUCHUILINHBI (Ge3
3aH., 4| 3aH., 9 | pad., 4 KOMIIETEHITHN
9K3aMEHa)
1 cemecTp
1 JIunetinas anredpa u pemenne CJIAY 2 4 100 106 OIIK-1
2 AHanuTHYEeCKasi FEOMETPHS 4 2 104 110 OIIK-1
Hroro 3a cemectp| 6 6 204 216
2 cemecTp
3 Hayaia ananusa 2 2 64 68 OIIK-1
4 lnddepennumanbHOE HCUNCITICHNE 2 2 64 68 OIIK-1
5 UHTerpanbHOE UCUUCTICHUE 2 2 67 71 OIIK-1
Uroro 3a cemectp| 6 6 195 207
3 cemecTp
6 KpuBoJuHeiHbIE 1 TOBEPXHOCTHBIE 4 4 43 51 OIIK-1
uHTerpabl. Teopus momus
7 O6bIKHOBEHHBIE MU dHepeHITaTbHbIC 4 4 40 48 OIIK-1
ypaBHeHus. Cucremsr O/1Y
Hroro 3a cemectp| 8 8 83 99
4 cemecTp
8 Teopust GyHKIHIT KOMITJIEKCHOTO 2 4 28 34 OIIK-1
[IEPEMEHHOTO
9 YucnoBble U PYHKIIMOHATIbHbBIE PSIJIbI 2 2 28 32 OIIK-1
10 MHTerpanbHbple TpeoOpa3oBaHus 2 4 27 33 OIIK-1
Wroro 3a cemectp| 6 10 83 99
Utoro| 26 30 565 621

5.2. Conep:xanue pa3enoB (TeM) TUCHHILIMHBI

Coneprkanue pas3iesioB (TeM) TUCHUILIMHEI (B T.4. IO JIEKIHUIM) PUBEICHO B Ta0ymIe 5.2.
Ta6mmma 5.2 — CoaeprkaHue pa3ieaoB (TeM) TUCIUTUIMHBI (B T.U. 110 JICKIHSIM)

HaszBanus pasnenos
(TemM) MUCIMIUTAHBI

Copepxanue pa3aenoB (TeM) AUCHUILIUHBI (B
T.4. TIO JICKLIUSIM)

TpynoemkocTs
(JIeKLIMOHHBIE
3aHATHUSA), U

dopmMupyemsble
KOMIIETCHIINH

1 cemecTp
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1 JIunetinas anrebpa u
pemenue CJIAY

[Tonsitue u Buapl MaTpull. Onepanuu ¢
MaTpunamu. Onpenenureny nopsika n.
Ooparnas marpuna. JInHeHbIe TPOCTPAHCTBA.
Q@YHKIUU B JTUHEHHBIX IPOCTPAHCTBAX.
CucremMbl TMHEMHBIX YpaBHEHUMN: (hOPMBbI
3amucH, Kiaaccugpukanus. Teopema
Kponekepa-Kanennu. Uccnenosanue u
peleHre CUCTEMBI B 00IIEM Cirydae.

OIIK-1

Htoro

2 AxanuTnyeckas
TeOMETPHUS

OcHOBHBIE 337ja41 AHAIUTUYECKON FEOMETPHH.
IlonsTHE ypaBHEHUS JIMHUU U IIOBEPXHOCTH.
ITonspHas cucrema KOOpAUHAT. Y paBHEHUSA
IIPSIMOM Ha IUIOCKOCTU. Y paBHEHHUE
IIJIOCKOCTH. Y paBHEHHUS NIPSIMOU B
npocTpancTse. KpuBbie BTOpOro nopsiaka.
IIpuBeneHre ypaBHEHUN KPUBBIX BTOPOIO
IOpPsIIKa K KAHOHUYECKOMY BHIY.
IToBepxHoctu Broporo nopsiaka. [losepxnocru
BpalCHUS.

OIIK-1

Hroro

Hroro 3a cemectp

2 cemecTp

3 Hauana ananusa

MmuoxecTBa. Onieparii Hai MHOXXECTBAMH.
HucnoBbie MHOXkeCTBA. DYHKIIMHU WU
otoOpaxenust. CucreMbl okpecTHocTel B R.
[Ipenen ¢pyHKUMU: TOHATHE, ONIPEICIICHIE
npenena. Teopemsl o npeaenax.
3ameuaTenbHble npezesnsl. HempepbiBHOCTH
¢ysnkumu. beckoneuHo mMasbie 1 OECKOHEYHO
Oonpire GyHKIUU. TeopeMbl 0 CBOMCTBAX
O6eckoHeuHO ManbIX pyHKIUH. CpaBHEHHE
0ECKOHEYHO MaJIbIX M OECKOHEYHO OOJIBIINX
¢dynkuii. CBOMCTBAa SKBUBAJICHTHBIX
0ECKOHEYHO MaJIbIX (PYHKIUH.

OIIK-1

Htoro

4 TndpdepennuanbHoe
UCUHUCIICHUE

[Tonsatue nuddepenupyemMoit GpyHKIUH.
IlonsTHE M CBOMCTBA IPOU3BOJHOM.
IIpon3BoaHas O HaPaBIEHUIO.
IIpon3BoaHbIE BBICIINX NOPSAKOB. PYHKINH,
3aJlaHHbIEC TaPAMETPUUECKH, U UX
muddepenunpoBanue. OyHKIUH, 33 JaHHbIE
HESIBHO U UX U depeHpoBaHue.
I'eomeTpryecknii ¥ MEXaHUYECKUM CMBICIT
npou3BoaHON. Juddepennuan pyHkuuu.
®opmyna Teiinopa. OCHOBHBIE TEOPEMBI
muddepennmanbHoro ucurciaenus. Ipasuno
Jlonurans. Uccnenoanue GpyHkuuii ¢
IIOMOILBIO IIPOU3BOJHBIX.

OIIK-1

Hroro
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5 NHterpanbHOE
VCYHCIICHHE

[TonsiTre nepBoOOpa3HON U HEONIPEIETIEHHOTO
uHTerpana. CBoiicTBa HEONPEIEIECHHOIO
uHTerpana. OCHOBHbBIE METObI
MHTETPUPOBAHUS.

OrnpesiesieHHBIN UHTETPaJl: TOHSTHE, CBOMCTBA,
cyuiectBoBanue. MHTerpan kak QyHKIHs
BepxHero npeaena. Popmyna HeroroHa-
Jleitonuua. Ilpunoxxenus onpeneaeHHOro
uHTerpaia. HecoOcTBeHHBIE HHTETPAIIBI.
KpartHble unTerpansl: onpeaeienue,
MHTEpIpeTalus, CBOMCTBA. BprunciieHue
JBOMHBIX U TPOMHBIX UHTETPAJIOB. 3aMeHa
[IEPEMEHHBIX B KPAaTHBIX UHTErpajax.
[IpunoxxeHus KpaTHBIX UHTETPAJIOB.

OIIK-1

Htoro

Hroro 3a cemectp

3 cemecTp

6 KpuBonuHeitHbie 1
MOBEPXHOCTHBIE
uHrterpansl. Teopus
noJist

[TonsiTne kpuBoIMHENHOTO HHTETrpaia [-poaa
u [I-pona. YcnoBue cyiecTBOBaHUS
KpUBOJIMHEHHOTO UHTErpasia. CBOKMCTBA
KpUBOJIMHEHHOTO MHTerpana. OneHka
KpUBOJIMHEWHOTO nHTerpana. [lonstue u
CBOICTBA MMOBEPXHOCTHOIO MHTErpaa [-poma
u [I-pona. ColicTBa MOBEPXHOCTHOTO
uHTerpana. OueHka NoBepXHOCTHOTO
uHTerpana. [IpunoxxeHus KpuBOIMHEUHOTO U
MOBEPXHOCTHOTO MHTETPAJIOB.

CkansipHble U BeKTOpHBIE Touist. [{upkymsums
BEKTOPHOTO MOJIs1 BAOJIb KpUBOH. Dopmyiia
lNaycca-Octporpanackoro. [{uBeprexiusi.
®opmyna Ctokca. PoTop BEKTOPHOTO MOJISI.
[ToTeHumanbHOE MOJE U €ro CBOMCTBA.
ConeHonaabHOE MOJIE U €TI0 CBOMCTBA.
BekTopHbIii TOTEHIIMA.

OIIK-1

Hroro
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7 OOBIKHOBEHHBIE
Qg depeHraIbHbIe
ypaBHeHUsA. CUCTEMBI

[0)iNY

Juddepennnanbapie ypaBHEHHS IEPBOTO
nopsiiKa. YpaBHEHHS C Pa3aeITIONIMHCS
nepeMeHHbIME. OTHOPOIHBIE YPaBHEHUSI.
MOCTAHOBKA 33J1a4i O BBIJICIICHUU PEIICHUIA.
Teopema CymiecTBOBaHHUS U €TUHCTBEHHOCTH.
JIuHeliHbIe ypaBHEHMSI IEPBOTO MOPSIKA.
VYpaBHenus bepHym. YpaBHEHHUS B TOJTHBIX
muddepennuanax. [TpubamkeHHbIC METOIBI
pemeHust quQGepeHIaIbHbIX ypaBHEHUN
MIEPBOTO MOPSAIKA. Y PAaBHEHUS BBICIINX
nopsiikoB. [loHsTHE CUCTEMBI OOBIKHOBEHHBIX
nuddepeHIMaTbHBIX YpaBHEeHUH. CHCTEMBI
JUHEHUHBIX ypaBHEHUU. OTHOPOIHBIE CUCTEMBI
JTUHEHHBIX TU(depeHNaTbHBIX YPAaBHEHHA C
MOCTOSTHHBIMU K03 punmenramu. Meton
BapHalluy MPOU3BOJIBHBIX TIOCTOSHHBIX.

OIIK-1

Htoro

Hroro 3a cemectp

4 cemecTp

8 Teopust GpyHKIHI
KOMILJIEKCHOT'O
NEePEMEHHOTO

Omnpenenenre KOMIUIEKCHBIX YUCEN U
nercTBUs Hal HUMH. AnreOpandeckas Gopma
KOMIIIEKCHOTO uncna. JlelcTBus Haj
KOMIUIEKCHBIMU YHCIIaMU B alireOpandeckoi
dbopme. Tpuronomerpudeckas popma
KOMIIIEKCHOTO uncna. JlelcTBus Haj
KOMIUIEKCHBIMU YHCIIaMU B
TPUTOHOMETPHUIECKOH opme. Dopmya
Oiinepa. [TokazarensHas Gopma
KoMIUIeKcHoro yucina. [lonarue pyHkum
KOMIUIEKCHOTO NTEPEMEHHOT0. DJIeMEeHTapHbIe
(GYHKIIUN KOMIUIEKCHOTO TIEPEMEHHOTO.
[Ipenen nmocnenoBaTeIbHOCTH KOMIUIEKCHBIX
gucen. [Ipenen u HenpepbIBHOCTh PYHKIIMU
KOMIUIEKCHOTO MEPEMEHHOTO.
HuddepenumupoBanue GyHKIIIH
KOMIUIEKCHOTO TilepeMeHHoro. Y cioBue Komm-
Pumana. MaTerpupoBanue GhyHKIUHA
KOMIUIEKCHOTO MEPEMEHHOTO.

OIIK-1

Hroro

9 Yucnossle U
(yHKIMOHAJIbHBIE
psIbI

[IpencraBnenne aHATUTHYECKUX (QYHKIMNA
psanamu. Psn Teinopa ¢pyHkmmm
aHayiuTU4Yeckou B kpyre. CBoicTBa
PaBHOMEPHO CXOASIIUXCS (PYHKIMOHATIBHBIX
psnoB. Teopembl €IMHCTBEHHOCTH, HYJIH
aHaUTHYeCKNX yHKIU. Pasnoxxenue
aHanmuTHYeCcKnX GyHKuui B psg Jlopana.
[IpaBunbHas v rnaBHas yactu psajaa Jlopana.
EnuncTBeHHOCTD pa3noxxeHus B pax JlopaHa.

OIIK-1

Htoro
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10 UnTerpanbHble
npeoOpa3oBaHUs

[TpeobpazoBanne Memnuna. [IpeodpasoBanue
®ypse. [IpeobpazoBanue Pagona.
[IpeobpazoBanue Jlamnaca. [lonyyenue
n3o0paxenuii. [loctpoerne n300paKeHUH st
KyCOYHO-JIMHEWHBIX (PYHKIINH.
JuddepeHnupoBanne 1 UHTETPHUPOBAHUE
n3zo0paxeHuil. BocctaHoBnenue opuruHana
10 IPOOHO-PALIMOHAIIBHOMY U300paKEHUIO.
BoccTranosnenue opuruHana rno u300pakeHuIo
C MCIIOJIb30BaHUEM CBEPTKU U TEOPEMBbI
3anasabiBaHus. M300pakeHus /Ui HHTErpaioB
C MIEpEMEHHBIM IIPEJIETIOM U MPOU3BOJHBIX.

OIIK-1

Htoro

Hroro 3a cemectp

Hroro

26

5.3. KonTposbHbIe padoThI

He npegycmoTpeHo yaeOHBIM IIJIaHOM

5.4. JlaGopaTtopHble 3aHATHUSA

He npenycMoTpeHo y4eOHbBIM MIIaHOM

5.5. llpakTyeckue 3aHATUSA (CEMUHAPDI)

HaumeHoBaHmMe MpakTHUECKUX 3aHATHIA (CEMUHAPOB) MPUBEACHO B TaOHIE 5.5.
Tabauma 5.5. — HauMeHoBaHue NpakTUYECKUX 3aHATUN (CEMHHAPOB)

HaszBanus pasnenos
(TeM) AMCLHUIIINHBI

HanmeHnoBaHuE NPaKTUYECKUX 3aHATHN
(cemHnHapoB)

TpynoemMKoCTb,
q

dopmMupyemble
KOMIIETECHIIUH

1 cemecTp

1 JIuneitnas anrebpa u

pemenue CJIAY

JevicTBusa Hax maTpuuaMu. Beraucnenue
onpeaenuteneir. OOpaTHas MaTpuIa.
Marpuunsie ypaBHeHUs. Panr MaTpuisl.
OrnpeesieHHbIE CUCTEMBI JINHEUHBIX
ypaBHeHUM. HeornpeaeneHHbIX CUCTEMBI
JIMHENHBIX YPABHEHUM.

OIIK-1

HUroro

2 AganuTnueckas
TEOMETPHSI

YpaBHeHUs NPsIMOM Ha MIIOCKOCTH.
YpaBHEHUE IOCKOCTH. Y PaBHEHUS MIPSAMO
B IIpocTpaHcTBe. KpuBbie BTOpOro nopsiaxa.
[IpuBenenue ypaBHEHU KPUBBIX BTOPOTO
HopsiJKa K KAHOHUYECKOMY BHU]LY.
[ToBepxHOCTH BTOPOTO MOPSIAKA.
[ToBepxHOCTH BpamieHus.

OIIK-1

Hroro

Hroro 3a cemectp

2 cemecTp
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3 Hauazna ananusa

Onepauuu Hag MHOXKeCTBaMU. YuncaoBbIe
MHOXecTBa. DyHKIMH WIH

oroOpaxkenwus. [Ipenen pyHKIMU: TOHATHE,
OIIpeIeNIEHUE Npeiena. 3aMedaTelIbHble
npezaensl. HenpepbIBHOCTD (hyHKITHH.
beckoHeuHo Mainble 1 6ECKOHEUHO OobIIne
¢ysakunu. CpaBHEHHE OECKOHEYHO MaJbIX U
0eCKOHEUHO 0OIBIINX (DyHKIIHH.

OIIK-1

Htoro

4 TndpdepennuanbHoe
UCUHUCIICHUE

HuddepenurpoBanue GpyHKIHIA
CKaJspHOro aprymenTa. [IpousBogHbie
BBICIIMX MOPSIIKOB (PYHKINH CKAJIIPHOTO
aprymenTa. [IpousBoHas o HanpaBICHUIO.
Huddepenunan GyHKIMH.
JuddepeHunansl BBICHIUX MOPSIKOB.
IIpasuiio Jlonurans. Mccnenosanue
(YHKIMH C TOMOIIBIO TPOU3BOIHBIX.

OIIK-1

HUroro

5 UnTerpanbHoe
HCUHCIICHHE

OcCHOBHBIE METO/Ibl UHTETPUPOBAHUSI.
OnpenieeHHbIA UHTErPAJT: TIOHSTHUE,
CBOICTBA, cyliecTBoBaHue. Popmyia
Herorona-Jleni6uuna. [punoxenus
oTpesieNIeHHOr0 UHTerpaia. Boruncnenue
JIBOMHBIX U TPOMHBIX HHTErPAJIOB. 3aMeHa
NEPEMEHHBIX B KpaTHBIX MHTErpajax.
[IpuiosxeHus KpaTHBIX UHTETPAJIOB.

OIIK-1

Hroro

Hroro 3a cemectp

3 cemecTp

6 KpuonuHelinele n
IIOBEPXHOCTHBIE
uHTerpaisl. Teopus
0JIs1

Kpuonunelinsie narerpanst I-pona u II-
pona. OueHKa KpUBOJIMHEWHOTO UHTETpaIa.
IToBepxHocTHBIE UHTErpainsl [-pona u I1-
pona. OueHKa NOBEPXHOCTHOTO UHTErpaIa.
[IpunoxeHust KPUBOJIMHEUHOTO U
[IOBEPXHOCTHOTO UHTErpanoB. Llupkysanus
BEKTOPHOTO I10JIA BAOJIL KpuBoi. PopMyna
l'aycca-Octporpaackoro. JluBeprenuus.
dopmyna

Crokca. Porop BEKTOpHOIO MoJIs.

OIIK-1

HUroro
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7 OOBIKHOBEHHBIE
Qg depeHraIbHbIe
ypaBHeHUsA. CUCTEMBI

[0)iNY

YpaBHEHUS C pa3aeaSIOIIMMUCS
nepeMeHHbIMU. OJJTHOPO/IHbIE YPABHEHHUS.
JIuneliHbple ypaBHEHHUs IEPBOIO MOPSAKA.
VYpaBHenus bepnym. YpaBHeHus B
noJHbIX guddepenimanax. [IpudimkeHHbIC
METOABI pemeHus 1uddepeHInaTbHBIX
YpaBHEHUH MEPBOrO NOPSIAKA. Y paBHEHUS
BBICILIUX

nopsaAKoB. CUCTEMBI JIMHEWHBIX YPaBHEHUH.
OnHOpPOHBIE CUCTEMBI

JMHEHHBIX TU(PepeHIaTbHBIX ypaBHCHUN
C TMIOCTOSTHHBIMH KO3 dunmentamu. Meron
BapHalll{ IIPOU3BOJIBHBIX TOCTOSHHBIX.

OIIK-1

Htoro

Hroro 3a cemectp

4 cemecTp

8 Teopust pyHKIHI
KOMILJIEKCHOTO
NEePEMEHHOTO

JlelicTBUA Ha/l KOMILJIEKCHBIMU YUCIIAMU B
pasznuuHbIX (hopMax. DneMeHTapHbIe
(yHKIIMU KOMIUIEKCHOTO IEPEMEHHOT0.
[Ipenen

MOCIIE0BATEIHHOCTH KOMIUIEKCHBIX YHCEIL.
[Tpenen u HenpephIBHOCTH QYHKIIUU
KOMIUIEKCHOT'O NIEPEMEHHOTO.
HuddepennmpoBanue GyHKITIN
KOMIUIEKCHOT'O TIEPEMEHHOTO. Y CIIOBHE
Kommu-Pumana. UaTerpupoBanne GpyHKImn
KOMIUIEKCHOT'O TEPEMEHHOTO.

OIIK-1

Hroro

9 YucnoBble 1
(YHKIIMOHATILHBIC PSIJIBI

[IpencraBneHne aHATUTHYECKUX (DYHKITHNA
psgamu. Psn Telinopa ¢dyHxumn
aHasiuTU4eckoi B kpyre. CBoiicTBa
PaBHOMEPHO CXOAAIIMNXCS
(YHKIIMOHATBHBIX PSIOB. TeopeMbl
€MHCTBEHHOCTH, HYJIM aHAJTUTUYECKUX
¢byHkumid. Pa3noxxenne aHaIMTHYECKUX
¢bynkuuii B psig Jlopana. [IpaBuibHas u
riaBHas yactu psaa Jlopana.

OIIK-1

Htoro
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10 UnTerpanbHble
npeoOpa3oBaHUs

[Ipeobpa3oBanne MennuHa.
[Ipeo6pazoBanne Oypre. [IpeodpazoBanue
Panona. [IpeoOpaszoBanue Jlamnaca.
[Tonyuenue nzobpaxenuii. [locrpoenue
N300paKEHH 1J1s1 KyCOYHO-TMHEHHBIX
¢byskuuid. Tuddepennupoanue u
MHTETpUPOBAHUE U300paKEHUH.
BoccraHoBiienne opuruHana mno
JPpOOHO-paLlMOHAIBHOMY M300paXKeHHUIO.
BoccraHoBiienne opuruHana mno
N300pKEHHIO C UCTIONB30BaHUEM CBEPTKH
U TeopeMbl 3amnaspiBanust. 300paxenus
JUISL UHTErpajioB C IEPEMEHHBIM IIPEIEIOM
Y TIPOU3BOJHBIX.

OIIK-1

Htoro

Hroro 3a cemectp

10

HUroro

30

5.6. KypcoBoii npoexkT / kypcoBasi pabora

He npegycmoTpeHo y4eOHBIM MIIIaHOM

5.7. CamocTosiTesibHas pabora

Buasl caMmocTosTeNbHOM paboThL, TPYA0EMKOCTh U (POPMUPYEMble KOMIIETEHIIMU IPECTABIIECHBI B

tabmuue 5.7.
Tabnuma 5.7. — Buabl camocTosTenbHOU paboThl, TPYI0EMKOCTh U (HOPMHUPYEMble KOMIIETSHIIUN
Bunrsl
HaszBanus pasznenos . TpynoemkocTts, | DopmMupyembie
S —— CaMOCTOSITENIbHOM 4 KOMITETEHIIHH DopMBbI KOHTPOJIS
paboThl
1 cemecTp
1 JIuneiinas anredpa u |Iloaroroska 40 OIIK-1 TecTtupoBanue
pemenue CJIAY TECTUPOBAHUIO
Brinmonnenue 60 OIIK-1 NuauBunyansHOE
WHIUBUAYaTHHOTO 3a/laHue
3a/laHus
Uroro 100
2 Ananutruueckas [TonroroBka k 40 OIIK-1 TectupoBanue
TEOMETPHUSI TECTUPOBAHUIO
Brinmonnenue 64 OIIK-1 NuauBunyansHOE
WHIUBUAYaTHHOTO 3a/laHue
3a/laHus
Hroro 104
Uroro 3a cemectp 204
2 cemecTp
3 Hauana ananusa IloaroroBka k 42 OIIK-1 KountposnbHas
KOHTPOJIBHOU paboTe paborta
[TonroroBka k 22 OIIK-1 TectupoBanue
TECTUPOBAHUIO
Hroro 64
11
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4 Tnddepennmansroe |[loaroroska k 42 OIIK-1 KontponbHas
MCUHNCIICHUE KOHTPOJILHOHN padoTe pabora
IToaroroBka x 22 OIIK-1 TectupoBanue
TECTUPOBAHUIO
Hroro 64
5 UnTerpanbHoe IToaroroBka k 45 OIIK-1 KonTponbsnas
MCUHNCIICHUE KOHTPOJILHOH padoTe pabora
IToaroroBka x 22 OIIK-1 TectupoBanue
TECTUPOBAHUIO
Hroro 67
Uroro 3a cemectp 195
IloaroroBka u cmaua 9 OK3aMeH
JK3aMeHa
3 cemecTp
6 KpuBonuneiinpie u  |Iloaroroska k 20 OIIK-1 TecTtupoBanue
MMOBEPXHOCTHBIE TECTUPOBAHUIO
uHTErpassl. Teopus Brmmonaenne 23 OIIK-1 NuauBunyansHOE
oJIA WHIUBUIYaJIBHOTO 3a71aHue
3a/TaHus
Hroro 43
7 OOBIKHOBEHHbBIE [Togroroska k 20 OIIK-1 TecTtupoBanue
muddepeHIaTbHBIE | TECTUPOBAHUIO
ypaBuenus. Cucremsl | BpimonHeHe 20 OIIK-1 NuauBunyansHOE
ony MHIUBU Ty aJIbHOTO 3aaHue
3a/TaHus
Hroro 40
Uroro 3a cemectp &3
IloaroroBka u cmaua 9 OK3aMeH
JK3aMeHa
4 cemecTp
8 Teopust GpyHKIHIA [TonroroBka k 20 OIIK-1 KonTponbnas
KOMILJIEKCHOTO KOHTPOJIBHOU pabote paborta
NCPEMEHHOI'O ITonroroBka k 8 OIIK-1 TectupoBanue
TECTUPOBAHUIO
Hroro 28
9 Yucnossle U [Togroroska k 20 OIIK-1 KoHntposbHas
(yHKIMOHAJIbHBIE KOHTPOJILHOHN padoTe pabora
pAnbl IToaroroBka x 8 OIIK-1 TectupoBanue
TECTUPOBAHUIO
Hroro 28
10 UnTerpanbHble [Togroroska k 20 OIIK-1 KoHntposbHas
peoOpazoBaHus KOHTPOJILHOHU padoTe pabora
IToaroroBka x 7 OIIK-1 TectupoBanue
TECTUPOBAHUIO
Hroro 27
Uroro 3a cemectp &3
IloaroroBka u cmaua 9 OK3aMeH
JK3aMeHa
12
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Hroro | 592

5.8. CooTBeTcTBHE KOMNIETeHIUH, GOpMHPYEeMBbIX IPH U3YYEHUHU AUCHHUIIMHBI,
U BHJ0B Y4eOHOIi 1esiTeIbHOCTH

CooTBeTcTBUE KOMIIETEHIUH, (OPMUPYEMBIX NMPU U3YUYEHHH JUCLUIUIMHBI, U BUJIOB yueOHOM
JeSTeTLHOCTH MPEICTABIICHO B TabymIie 5.8.
Tabnuna 5.8 — CooTBeTCTBUE KOMIETEHIHH, ((OPMUPYEMBIX IPU U3YUEHUU AUCLUILINHBI, U BUJOB

3aHSATUU
dopmupyembie Bunet yaeOHOIM NesTebHOCTH
@OpMBI KOHTPOJIA
KOMIICTCHIINH Jlek. 3aH.|IIpak. 3an.|Cam. paO.
OIIK-1 + + + WNunuBunyansHOe 3aganue, KontponabHas
paborta, TectupoBanue, Jk3aMeH

6. PeiiTuHroBasi cucreMa JJisi OleHKH yCIIeBAEMOCTH 00y4arouXcs
PeittuHroBast cuctema He UCIOJIb3YETCS
7. Y4eOHO-MeTOAMYECKOEe U HH(POPMALMOHHOE 00ecnieyeHrue TUCIHILINHBI
7.1. OcHoBHas1 JUTEpaTYypa

1. Maremartuka: Kypc nekuuii / A. A. EnpuoB - 2018. 192 c¢. [DnekTpoHHBbIH pecypc]: — Pexum
nocrtymna: https://edu.tusur.ru/publications/7584.

2. Marematuka-2-ii cemectp (Kypc aekuuii): yueoHoe nocodue / T. A. EnbrioBa, A. A. Enp1oB -
2019. 348 c. [DnexTponHHbI pecype]: — Pexxum noctyna: https://edu.tusur.ru/publications/9053.

3. Marematuka-3-it cemecTp(kypc nekiuit): yueoHoe nocodbue / T. A. EnbrioBa, A. A. Enbios -
2019. 209 c. [DnexTponHHbI pecype]: — Pexxum noctyna: https://edu.tusur.ru/publications/9052.

4. Maremaruka: Kypc nexuuii / T. A. EasioBa - 2018. 209 c. [DnextponHslit pecypc]: — Pexum
nocrtymna: https://edu.tusur.ru/publications/8620.

7.2. lonotHUTEIbHAS JTUTEPATypPa

1. Beicuiasg matematuka [II. @yHKIMM KOMIUIEKCHOrO mepeMeHHoro. Psael. MHTerpanbHbie
npeobpaszoBanus: YueoHnoe mocodue / JI. . Marasuaaukos - 2012. 206 c. [DneKkTpoHHEIH pecypc|: —
Pexxum moctyma: https://edu.tusur.ru/publications/2258.

2. Bricmas marematuka IV. Teopus BepositHOcTel: YueOHOoe mocobue / JI. 1. Mara3suHHUKOB -
2012. 151 c. [DnekTponHbIH pecype]: — Pexxum moctyna: https://edu.tusur.ru/publications/2248.

3. Beicmmast maremartuka. Juddepenunansnoe ucunucienue: Ydyedbuoe mocodbue / JI. U.
MarasunnukoB, A. JI. MarasuaaukoB - 2019. 92 c. [DnekTpoHHbIil pecypc|: — Pexum gocrtymna:
https://edu.tusur.ru/publications/9028.

7.3. YueOHO-MeTOANYECKHE TTOCOOHS
7.3.1. O6s13aTesIbHBIC YUeOHO-METOAMYECKHEe M0Co0ust

1. IIpakTuKyM 1o TeopHH (PyHKIIMI KOMIUIEKCHOTO IIEPEMEHHOT0, TEOPUH PSAAOB, ONEPALUOHHOMY
ucuuciennio: Yuebnoe nmocobue / A. A. EnsiioB, T. A. Enbuosa - 2018. 194 c. [DnekTpoHHBIH pecypc]:
— Pexxum noctyna: https://edu.tusur.ru/publications/7377.

2. Maremartuka. JlonmoJHUTENbHBIC T1aBbl: YueOHOoe mocodue / A. A. EabmoB - 2018. 95 c.
[DnexTponHbIi pecypc]: — Pexum goctyna: https://edu.tusur.ru/publications/7585.

3. Ipaktuxym no auddepennuansHOMy UcuncieHnto: Yyeonoe nocodue / A. JI. Mara3uHHUKOB,
J. . MarasunnukoB - 2017. 211 c. [DnekTpoHHBIH pecypc|: — Pexum nocrymna:
https://edu.tusur.ru/publications/7085.

4. JlabopaTOpHBIN MPAKTHUKYyM IO MaTeMaTuKe : PyKOBOJCTBO K BBIMOJHEHUIO JTaOOPAaTOPHBIX
pa6or / A. JI. MarazunaukoB - 2016. 60 c. [DnekTpoHHbId pecypc]: — Pexum gocrtymna:
https://edu.tusur.ru/publications/6076.

7.3.2. Y4yeOHO-MeTOaAUYEeCKUE MOCOOU A JUII
€ OrpAaHUYE€HHBIMHU BO3MOKHOCTSIMH 3/10POBbSI 1 HHBAJIHI0B

Y4ebHO-MeToAMUECKEe MaTepUabl 11 CAMOCTOSATEILHON U ayJUTOPHOI paboThl 00yUarOIUXCs
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W3 YUCJIA JIUI] C OTPaHUYCHHBIMH BO3MOXXHOCTSIMH 37I0POBbSI M HHBAJIUIOB MPEIOCTABIAIOTCS B opMax,
a/IalITUPOBAHHBIX K OTPAaHUYCHUSIM UX 3I0POBBS U BOCTIPHSTHS HHPOPMALINH.

Jst Iun ¢ HapylIeHUsIMU 3PeHu:

— B (popMe 2IIEKTPOHHOTO TIOKYMEHTA,

— B IIeYaTHOU popMe yBEITUUCHHBIM MIPUPTOM.

J st U ¢ HApYIIeHUsIMU cJIyXa:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOU (opme.

J st U1 ¢ HApYLIEeHUSIMU OTIOPHO-BUIaTeJIbHOTO anmapara:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOU (opme.

7.4. CoBpeMeHHbIe TPpo(eccuoHAIbHBIE 0a3bI JAHHBIX
U HH(OPMAIIMOHHBIE CTIPABOYHbIE CHCTEMbI

1. Ilpu u3yyeHUn AUCHUIUIMHBI PEKOMEHYEeTCsl 00palaThCs K COBpeMEHHBIM 0a3aM JaHHBIX,
MH(OPMAIIMOHHO-CIIPABOYHBIM U TMOMCKOBBIM cHcTeMaM, K KoTopbiM Y TYCYPa oTKpeIT JOCTYI:
https://lib.tusur.ru/ru/resursy/bazy-dannyh.

8. MarepuaibHO-TEXHUYECKOE U MPOrPaMMHOe o0ecneyeHue TUCIHHIINHBI
8.1. MaTepuaibHO-TeXHHMYECKOE U MMPOrPpaMMHOe o0ecrieyeHue J1JIsl JIEKIIMOHHbIX 3aHATHH

Jlns mpoBeeHUs 3aHATUN JIEKIIMOHHOTO THUMA, TPYIIOBBIX U HHAUBUIYATbHBIX KOHCYIbTAIIHA,
TEKYIIEro KOHTPOJIS U MPOMEXYTOYHON aTTEeCTAllMU UCIIONb3yeTCs yueOHask ayAUTOPHUs C TOCTAaTOYHBIM
KOJIMYECTBOM MOCAI0YHBIX MECT i y4eOHOI rpymibl, 000pyI0BaHHAs JOCKOW U CTaHAAPTHON y4eOHOM
Mebenbto. FiMeroTcss MynbTuMeuitHoe 000py10BaHe U y4eOHO-HArIsAHbIE TOCOOUS, 00eCTIeUUBAIOIIHE
TEMaTUYECKHUE WILTIOCTPAIIMH T10 JICKITAOHHBIM pa3/iejaM JUCITUILUIHHBI.

8.2. MaTepuaibHO-TeXHHYECKOe H IPOrPaMMHoOe o0ecredeHue A NPAKTHYEeCKUX 3aHATHI

BreruncnurensHas maboparopusi / KommbroTepHslil Kiacc: yueOHast ayIMTOPUS JUIsl IPOBEIACHUS
3aHATUN MPAKTUYECKOTO THIA, Y4eOHAst ayIUTOPHS JJIS MPOBEJACHUS 3aHATUH 1a00paTOPHOTO THUIIA,
y4ueOHas ayIuTOpHUs I MPOBEACHUS 3aHATUH CEMHHApPCKOTO THUIIA, MIOMEHIEHUE IJIsi KypCOBOTO
MPOCKTUPOBAHMS (BBIMIOJHEHUS KypCOBBIX paboT); 634034, Tomckas o6nacts, r. Tomck, Bepmuauna
ynuia, 1. 74, 3016 ay.

Onucanue nMeroerocss 000pya0BaHus:

- Komnerotep Intel(R) Core (TM)2 CPU (16 wir.);

- UaTepaktuBHas gocka — «Smart-board» DViT (1 mT.);

- Mynbrumenuitasiii npoextop NEC (1 mit.);

- Kommnexr cnenuanu3upoBaHHON yueOHON MeOeny;

- PaGouee mecTo nmpenogaBaTes.

[IporpamMmmHoe obecnieueHue:

- Google Chrome;

- Mozilla Firefox;

- Windows XP Pro;

BrruncnurensHas maboparopus: yueOHast ayJUTOPHUs IS MPOBEACHUS 3aHATHH MPAKTHIECKOTO
TUMA, ydeOHas ayauTOpHUs JUIsl TPOBEICHUS 3aHATUN Ja0OpPATOPHOTO THUIIA, ydeOHAs ayJuTOpUs IS
MPOBEJICHUS 3aHIATHI CEMHHAPCKOTO TUIA, MTOMEIIEHHE I KypCOBOTO TMPOEKTUPOBAHUS (BBHITIOTHEHUS
KypcoBbIX pabot); 634034, Tomckas obnacte, r. ToMck, Bepmmnauna ynuna, 1. 74, 2016 ayz.

Onucanue nMeronerocs 000pya0BaHus:

- [lepconanpHble kKoMIbIOTEPHI (16 1IT.);

- UaTepaktuBHas gocka — «Smart-board» DViT (1 mT.);

- Mynsrumenuitasiii npoexktop NEC (1 mit.);

- Kommnexr cnenuanu3upoBaHHON yueOHON Mebeny;

- PaGouee mecTo mpenoaBaress.

[IporpamMmmHoe obecnieueHue:

- Adobe Acrobat Reader;

- Google Chrome;
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- Windows XP;

8.3. MaTepuaibHO-TeXHNYECKOE U MPOrpaMMHOe o0ecnedyeHue 1Jisl CaMOCTOSITeIbHOM padoThI

Jlist caMoCTOSATeNbHOU pabOThl UCTIONB3YIOTCS YUueOHbIE ayaUTOPUH (KOMIIBIOTEPHBIE KIACCHI),
PacooKEHHBIC TI0 apecaM:

- 634050, Tomckas o6nacte, T. Tomck, Jlennna npocnexkr, 1. 40, 233 ayn.;

- 634045, Tomckas obnacts, r. Tomck, yn. KpacHoapmetickas, 1. 146, 209 ayn.;

- 634034, Tomckas ob6nacth, T. Tomck, Bepmmauna ynuna, a. 47, 126 ayn.;

- 634034, Tomckas o6nacth, T. Tomck, Bepmmanna ynuna, a. 74, 207 ayn.

Omnwucanue UMeEIoNIerocss 000py0BaHUS:

- yuebHas mebenb;

- KOMITBIOTEPHI;

- KOMIIBIOTEPHI MOJIKITIOUCHBI K ceTu «MHTepHEeT» U 00eCnednuBaloT JOCTYI B IJIEKTPOHHYIO
nHpopManoHHO-00pa3oBarebHyto cpeay TYCYPa.

[Tepeuens mporpaMMHOTO OOECTICUCHUSI:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 minst Windows;

- 7-Zip;

- Google Chrome.

8.4. MaTepuaanO-TeXHquCKoe odecneyeHue AUCHUINJIHHBI JIs1 JIMI ¢ OrPAHUICHHBIMU
BO3MOKHOCTSAIMH 310POBbA U HHBAJINI0B

OcBoeHME AUCHUILIMHBI JIMIIAMU C OTPAHMYEHHBIMU BO3MOKHOCTSIMU 3/10POBbSI U MHBAJIUJAMHU
OCYIIECTBIISIETCS C UCITIOIb30BAHUEM CPEICTB 00YUEeHUS OOIIEro U CreluaabHOr0 Ha3HAYEHUS.

[Ipu 3aHATHAX ¢ O0Oy4YarOUIMMHCA C HAPYUIEHHSMH CJyXa MPEIyCMOTPEHO HMCIOJb30BaHHE
3BYKOYCHJIMBAIOIIEH ammapaTypbl, MyJIbTUMEIUNHBIX CPEICTB U JPYTHUX TEXHUUYECKHUX CPEJICTB
npuema/nepenadn yuyeOHol nHpopMaImy B JOCTYIHBIX opMax, MOOMIIBHON CUCTEMBI MPEINOJaBaHUs
JUTsL 00YYaIOIIUXCSl ¢ UHBAJIMHOCTHIO, TOPTATUBHON MHAYKIIMOHHON CHCTEMBbl. YueOHas ayAuTOpus, B
KOTOPOHW 3aHUMAIOTCSl 00ydJaromuecs: ¢ HapyIIeHUeM CiyXxa, 000pyJa0oBaHa KOMIBIOTEPHOU TEXHUKOM,
ayAMOTEXHUKOM, BUACOTEXHUKOM, SJIEKTPOHHOU IOCKOM, MYJIbTUMEIUMHON CUCTEMOM.

[Ipu 3aHATHSIX ¢ 00yUaIONIMMUCS C HAPYLIEHUSIMHU 3PeHUs MPETYyCMOTPEHO UCIOJIb30BaHUE B
JEKIUOHHBIX U y4eOHBIX ayAUTOPHUSX BO3MOXKHOCTH MPOCMOTpA YAAJICHHBIX 00BEKTOB (Hampumep,
TEKCTa Ha JOCKE WJIM claiijia Ha dKpaHe) MpH MOMOIIM BUACOYBEIUUHUTENEH 19 KOMPOPTHOTO
MIPOCMOTpa.

[Ipu 3aHgATHSAX ¢ O0Yy4YalOIMMHCS C HAPYHIEHHWSIMH ONOPHO-ABUTaTeJbLHOI0 ammaparta
HCIIOJIBb3YIOTCS alIbTEpHATUBHBIE YCTPONCTBA BBOJA MH(GOpPMalMU U ApYyrue TEXHUYECKUE CpeacTBa
npuema/rnepeaadyn yueOHoW nHGOpMaIMU B JOCTYHMHBIX GopMax, MOOMIIBHON CUCTEMBI OOYyUYCHUSI IS
JIOJIEN ¢ MHBAIMIHOCTEIO.

9. OueHOYHbIe MaTepPUAJIbl M METOAUYECKHE PEKOMEHIAMHU 110 OPTaHU3aAUMH U3YUeHUsl
JTUCIUTINHBI

9.1. Conep:xaHne OLICHOYHBIX MATEPHAJIOB JIsl TEKYIIEr0 KOHTPOJIS
U MIPOMEKYTOYHOM aTTecCTAUM

JIyist olleHKHU cTeneHu COPMUPOBAHHOCTH M YPOBHS OCBOCHUS 3aKPCTUICHHBIX 32 AUCIUTIIINHOMN
KOMITETEHIINI HUCTIONB3YIOTCS OLICHOYHBIE MaTepUalbl, MpeAcTaBiIeHHbIC B Ta0muIE 9.1.
Tabmuia 9.1 — @opMbI KOHTPOJISL U OLICHOYHBIC MATSPHAIIBI

Hasparus pasnenos (Tem) PopmupyemEIe ®opmsbl koHTpoIs | OueHounsie Marepuans (OM)
JUCLATUTMHBI KOMIIETECHIINU
1 JIuneitnas anre6pa u pewenue | OITK-1 NunuBunyansHoe |[IpuMepHBIil nepeueHp
CJIAY 3a/1aHHe BAPUAHTOB MHIVBHIyaJIbHBIX
3aJaHuN
TectupoBanue [IpumepHsIii nepeyeHb

TCCTOBBIX SaHaHI/Iﬁ

CornacoBaHa Ha noptane Ne 69910 15



2 Anamutuueckas reomerpust  |OIIK-1 NupuBunyansHoe |[IpuMepHBIil nepeyeHb
3a/laHue BapUAaHTOB UHAMBHU1YaJIbHbBIX
3a1aHUI
TectupoBanue [IpuMepHBIii TIEpeYeHb
TECTOBBIX 3aJaHUN
3 Hayasa ananusa OIIK-1 KonTponbsHas IIpuMepHBIil IepeyeHb
pabota BapHaHTOB (3a4aHUM)
KOHTPOJIbHBIX padoT
TectupoBanue [IpumepHBIil nepeueHb
TECTOBBIX 3aJaHUI
OK3aMeH [Tepeuenp 3K3aMEHaMOHHBIX
BOIIPOCOB
4 TnddepennmanbHoe OIIK-1 KonTponbHas [IpumepHBIil nepedeHb
UCUHCIICHUE pabota BapHaHTOB (3aaHUI)
KOHTPOJIBHBIX PaboOT
TecTtupoBanue [IpumepHBIil nepeueHb
TECTOBBIX 3aJaHUI
OK3aMeH [IepeueHb PK3aMEHALIMOHHBIX
BOIIPOCOB
5 MHTerpanbHOE UCUUCIIEHUE OIIK-1 KonTponbsHas [IpumepHsIil nEpeYEHb
pabota BapHAHTOB (3aaHMIA)
KOHTPOJIBHBIX PadoOT
TectupoBanue [IpumMepHbIil TEpeYeHb
TECTOBLIX 3aJaHUN
OK3aMeH [IepeueHb sK3aMEHALIMOHHBIX
BOIIPOCOB
6 KpuBonuneiinsie u OIIK-1 NupuBunyansHoe |[IpuMepHBIil nepeyeHb
MIOBEPXHOCTHBIE HHTETPAJIbI. 3a/1laHue BapHAaHTOB UHAMBHU1YaJIbHbBIX
Teopus nons 3aJaHuI
TectupoBanue [IpuMepHBIii TIEpeUYeHb
TECTOBBIX 3aJaHUN
OK3aMeH [lepeueHp 7K3aMEHALIMOHHBIX
BOIIPOCOB
7 OOBIKHOBEHHbBIE OIIK-1 NupuBunyansHoe | [IpuMepHBIil nepeueHb
Qg depeHIraIbHbIe 3a/laHue BapHaHTOB UHAMBHUIYaJIbHbBIX
ypaBHenus. Cucremsr O1Y 3aJaHuI
TectupoBanue [IpuMepHBIi TEpeUeHb
TECTOBBIX 3alaHNUN
OK3aMeH [lepeueHb 7K3aMEHALIOHHBIX
BOIIPOCOB
8 Teopust pyHkuMit OIIK-1 KoHTtponbHas [IpuMmepHBIil nepeyeHb
KOMILIEKCHOTO MIEPEMEHHOTO pabora BapHaHTOB (3aaHUI)
KOHTPOJIbHBIX paboT
TectupoBanue [IpumepHBIii IepedeHb
TECTOBBIX 3a/laHUN
OK3aMeH [IepeueHb 7K3aMEHALIMOHHBIX

BOIIPOCOB
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9 Yucnossle u OIIK-1 KoHntposbHas [IpumepHBIil nepeyeHb
(yHKIIMOHATBHBIC PSIJIbI pabota BAapUAHTOB (3aJaHUI)
KOHTPOJIBHBIX PadoOT

TectupoBanue [IpuMepHBIii TIEpeYeHb
TECTOBBIX 3aJaHUN
OK3aMeH [Iepeuens sK3aMeHAIMOHHBIX
BOIIPOCOB
10 NuTerpaibHbie OIIK-1 KonTponbsHas [IpumepHBIil nEpeyYeHb
npeoOpazoBaHus pabota BapHaHTOB (3aaHUI)
KOHTPOJIBHBIX PadoOT
TectupoBanue [IpuMepHbIii IEpeUeHb
TECTOBBIX 3a/IaHUN
OK3aMeH [Tepeuens sK3aMeHAIMOHHBIX
BOIIPOCOB

[Ixana oneHku cHPOPMUPOBAHHOCTU OTAEIbHBIX MIAHHUPYEMBIX PE3yJIbTAaTOB OOyUYEHHS IO
JTUCIUIUIMHE TpuBeaeHa B Tabnuue 9.2.
Tabnuna 9.2 — Illkama oneHkn cHopMUPOBAHHOCTHU IUIAHUPYEMBIX PE3YJbTATOB OOyYEHHUS IO

JAUCLUIIIINHE
®dopmynupoBKa TpeOOBaHUI K CTETICHH C(HOPMHPOBAHHOCTH
Ornenka banner 3a OM MJIAHUPYEMBIX Pe3yJIbTaTOB 00ydeHUS
3HATh YMETh BJIQ/IETh
2 < 60% ot OTCYTCTBHE 3HAHUU OTCYTCTBHE OTCYTCTBHE
(HEyIOBIETBOPUTENHHO ) | MAKCUMATHHOMU | UITU ()parMeHTapHBIC YMEHHUH UITN HABBIKOB WJIN
CYMMBI 0aIOB 3HAHUS YaCTUYHO (dbparmMeHTapHbIE
OCBOEHHOE MpUMEHEHUE
yMEHUe HABBIKOB
3 ot 60% 1o obmue, HO He B 1I€JIOM YCIICIITHO, B IICJIOM
(YIOBJIETBOPUTEIHHO) 69% ot CTPYKTYPUPOBAHHbBIE HO HE YCIIEIIHOE, HO HE
MaKCHMAaJIbHOM 3HAHUS CHCTEMAaTUYECKH | CHCTEMaTUYECKOe
CyMMBI 0aJIIoB OCYIIECTBIISIEMOE MIpUMEHEHNE
yMeHHue HABBIKOB
4 (xopotio) ot 70% no chOopMHUPOBaHHEIE, B LIEJIOM B IIEJIOM
89% ot HO CozepKalue yCIICLLIHOE, HO YCHEUIHOE, HO
MaKCHUMaJIbHOM OTJIEbHbIE coJieprKalie coJieprKaliue
CyMMBbI 0auioB | mpoOsaemMbl 3HaHUS OTJICIbHbIE OTJIeIbHbIE
poOeIbl yMeHue poOeIbI
MpUMEHEHHE
HABBIKOB
5 (oTIM4HO) >90% ot chopmupoBaHHbBIE | CHOPMHUPOBAHHOE YCIELTHOE U
MaKCUMaJbHOM | CHUCTEMaTUYECKHE yMEHUe CHUCTEMATUYECKOe
CYMMBI 0aJIOB 3HAHUSA MPUMEHECHHE
HABBIKOB

[IIkanma KOMIUIEKCHOM OLIEHKH C()OPMHPOBAHHOCTH KOMITCTCHIIMI MPpUBEIeHa B Ta0uIe 9.3.
Ta6mmma 9.3 — [llkayia KOMIUIEKCHOM OIEHKH C(hOPMHUPOBAHHOCTH KOMITETCHIIUH

Ouenka dopMynrpoBKa TPeOOBAHUN K CTETICHH KOMIIETEHITUN
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2

He nMeet He0oOXOAMMBIX MIPEACTABICHHI O TPOBEPSIEMOM MaTepuase

(HEeyAOBIETBOPUTENBHO) | UJIU

3HaTh HA YPOBHE OPUEHTHPOBAHMS, ITpeicTaBieHUi. O0yJaronuiics 3HaeT
OCHOBHBIC HpI/I3HaKI/I 1501051 TepMI/IHLI HsyqaeMoro DJICMCHTA coaepmaHHs{, nux
OTHECEHHOCTH K ONPEICIICHHON HayKe, OTPAC/Id WIH 00bEKTaM, y3HACT B
TEKCTax, 1/1306pa>1<eH1/151x WM CX€Max " 3HAa€T, K KaKUM HCTOYHHUKaM HY)KHO
oOparaThcs it 00jiee IeTaaIbHOTO €r0 YCBOCHHUS.

3

3HaTh U YMETh Ha PeNPOAYKTHUBHOM ypoBHe. O0yyaronuxcs 3HaeT

(YIOBIIETBOPUTENBHO) |M3YUYEHHBIH 3JIEMEHT CO/IepKaHUSI PENPOAYKTUBHO: IPOU3BOIBHO

BOCITPOM3BOUT CBOM 3HAHUS YCTHO, MUCHbMEHHO WUJTU B JIEMOHCTPUPYEMBIX
NEUCTBUAX.

4 (xopo11o) 3HaTh, yMETh, BIA/I€Th HA AHAJMTHYECKOM ypOBHE. 3Has Ha

PCIIPOAYKTUBHOM YPOBHC, YKA3bIBATh HA 0COOEHHOCTH U B3aUMOCBSI3H
HN3YUCHHBIX O6T>€KTOB, Ha UX JOCTOMHCTBA, OTPAHNUYCHHA, UCTOPUIO U
MNEPCICKTUBLI PA3BUTHA U 0COOEHHOCTHU AJId pa3HbIX 00BEKTOB YCBOCHHUA.

5 (oTIM4HO) 3HaTh, yMETh, BJIa/IETh HA CHCTEMHOM ypoBHe. OOyyaromuiics 3HaeT

H3y‘-I€HHBIfI SJICMCHT COACPKAHUSA CUCTCMHO, IIPOU3BOJIBHO U JOKA3aTCJILHO
BOCIIPOMU3BOJUT CBOM 3HAHUA YCTHO, IMCbMCHHO WUJIK B ACMOHCTPUPYCMbIX
HCﬁCTBHHX, YUUThIBAA U YKa3bIBasA CBA3U U 3aBUCUMOCTH MCKIY 3THM
9JICMCHTOM U APYTUMH DJICMCHTAMU COACPIKAHUA JUCHUIIIMHBI, €TO
S3HAYUMOCTD B COACPKAHUN JUCHUIIINHBI.

9.1.1. IlpuMepHBIii IepedeHb TeCTOBBIX 3a1aHUI

1. OnpenenuTens MaTPHIIBI, UMEIOIIEH JIBE paBHBIE CTPOKH (CTOJIOIA), paBeH:

a)
b)
c)
d)

0
1
2
HE CYLIECTBYET

2. KBazaparHas Matpuna, onpeIeanuTesb KOTOPO paBeH HYJII0, HA3bIBAETCS:

a)
b)
c)
d)

BBIPOKJIECHHOMN
HEBBIPOKICHHON
HYJIEBOU

0c000i

3. CucteMa NMHEHHBIX anre0pandyeckux ypaBHEHUN, B KOTOPOH KOJIMYECTBO HEU3BECTHBIX
COBITAJAET C KOJIMYECTBOM YPABHEHUI, UMEET €JMHCTBEHHOE PEIICHHE ITPU YCIOBUH:

a)
b)
c)
d)

OTIpeICTUTENIb OCHOBHOM MaTPHUIIbl CUCTEMBI PABEH HYJIIO
OTIpeIeNTUTENIb OCHOBHON MAaTPHUIbl CUCTEMBI OTIIMYEH OT HYJIS
pelIeHne CyIecTBYeT BCeraa

pelIeHns He CYLIECTBYET IPU 3aJJaHHOM YCJIOBUU

4. «Ilpenen oTHOWIEHUS NMpUpalIeHUs QYHKINU K NPUPALIEHUIO apryMeHTa IpU CTPEMIIEHUHU
IIPUPALICHAS apTyMEHTA K HYJII0» — 3TO OIIPEJIEICHHE:

a)
b)
c)
d)

HETIPEPBHIBHOCTH
IIPOU3BOJHOMN
muddepennmana
KacaTeJIbHON

5. Omnpenenuts, KaKOe U3 YTBEPKIECHUN HEBEPHO:

a)
b)
c)
d)

B TOYKE IKCTPEMyMa MPOU3BOIHASI PABHA HYJIIO WU HE CYLIECTBYET

B TOUKE SKCTpeMyMa (yHKIUS MEHSET 3HaK

B TOYKE IKCTPEMyMa IPOU3BOJIHAS MEHSET 3HAK

B TOUYKE, B KOTOPOU MPOU3BO/IHAS pPaBHA HYJIIO, MOXKET HE OBITh 3KCTpEeMyMa

6. K MmeTonam Hax0XJI€HUS HEONPEIETIEHHOTO HHTErpaia He OTHOCUTCS:

a)
b)

c)

METO/I 3aMEHbI TIEPEMEHHOMN
METOJ HHTETPUPOBAHUS IO YACTSIM
METO/I TIOBEICHUSI 10T 3HaK auddepeHimana
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10.

d) METOJ] CpaBHEHUS

. st BBIYMCIIEHUS ONIPEAEICHHOTO HHTETpaia UCIOb3yeTcs popMmyJa:

a) I'puna
b) Komu-byHsikoBckoro
c) Herorona-JleiiOuumna
d) Pomns

. PaGora BekTOpPHOro MmoJIsi BAOJH OPHEHTHUPOBAHHOTO NYTH HaXOJHUTCS MOCPEICTBOM
BBIYUCIICHHS:
a) KPUBOJMHEWHOTO MHTETpaja MepBOro poa
b) KPUBOJMHEHHOTO HHTErpajia BTOPOro pojaa
c) TPOWHOTO MHTETpaIa
d) nostHOTO MU depenmmana

. ApPryMeHT KOMIUIEKCHOTO YHUCIIa — 3TO:
a) paccTossHHE OT Hadvaja KOOPAHMHAT 0 TOYKH, B BUIE KOTOPOH OoTOOpaxaeTcs
KOMIUIEKCHOE YHCIIO
b) MHHUMasl €IUHNLA
c) yTOJI, KOTOPBIH pagnyc-BeKTOp OT Hayaja KOOPAWHAT 10 TOYKH, B BUJE KOTOPOH
0oTOOpaXkaeTcsl KOMIUIEKCHOE YHCIIO0, 00pa3yeT ¢ ocbio Ox
d) caMO KOMIUIEKCHOE YHCII0 O6e3 yuéra 3HaKa
[Tpu yMHOXXEHNH KOMIUIEKCHBIX YUCEI, 3aIaHHBIX B TPUTOHOMETPUIECKON opme:
b) apryMeHT MPOU3BEACHHUS paBEH MPOU3BEICHUIO aPTyMEHTOB COMHOXKUTEIICH
c) MOJTyJTb TIPOU3BEICHHSI PABEH MTPOU3BEACHUIO MOTYJICH COMHOXKHUTEIEH
d) MEHSIOTCSI 3HAKW TP MHUMOM 4acTu
e) BCE BBINICTICPEYHCIICHHOE BEPHO

9.1.2. IlepeyeHb IK3aMeHANMOHHBIX BONIPOCOB

BBenenne B MaTeMaTHueCKuil aHanus, JudQepeHnmraibHoe HCUUCTICHUE

1.

[TonsiTne QyHKIIMU OJHOM MepeMeHHO# (3aBucuMas nepemeHHas, aprymeHT, OO®, obnacTh
3HaueHUH, rpaduk QyHKIUHN). AHAIUTUYECKUNA criocol 3ananusa. KycouHo — anemeHTapHbIe
(ckneennsie) (ynkiuu. OcHoBHBIE (mpocTteiimue) sneMmeHTapHble (QyHkuu. Ilpumep
BBIYUCIICHUS 3HaYeHUs (YHKIIUU.

. DnemMeHTapHOe uccienoBaHue GyHKIMNA (007IacTh onpeneneHus, Hyiu (pyHKIUU, TPOMEKYTKH

3HAKOIOCTOSHCTBA, YETHOCTh, HEYETHOCTh U MepuoaAnyHocTh). [IpocTeiimue npeodpa3zoBaHus
rpa¢ukoB. [lonsrue orpannueHHoi Gpynkuun. [Tonarue MmoHoToHHOCTH QyHKUIMU. [IprMepsl.

. OYHKIIMHM HECKOJIbKHX MepeMeHHbIX. OKPEeCTHOCTH U 00JaCTH B N- MEPHOM apHU(PMETHUECKOM

npoctpancTBe. OKpecTHOCTh OeCKOHEYHO ynanéHHOU Touku. lloHsSITHE MPOKOIOTOM
OKpECTHOCTH TOYKU. OmpeneneHue mpejesia Ha sI3bIKE OKPECTHOCTEH.

. 3azlaHu€e OKPECTHOCTEHW Ha NMpsIMOW IpPU MOMOILM HEPABEHCTB ¢ moayieM. OmnpexneneHue

npeaena pyHKIUU OJHOW MEPEMEHHOW Ha s3bIKe €-0 B 4-Xx ciyuasax. [IpuBectu npumep Ha
JI0Ka3aTeNbCTBO M T€OMETPHUECKYIO MILTIOCTpaLuio npenena gyHkuuu. [IpenenbHble 3HaueHUs
NPOCTEHIINX 3JIEMEHTApHBIX (YHKUHMH (CTENeHHOH, MoKa3aTeabHOH, JiorapupMHUUEecKou,
TPUTOHOMETPUYECKHX, OOPATHBIX TPUTOHOMETPHUECKHUX).

. [lonsiTne HEMpEepBHIBHOCTH (PYyHKIHH (OMpPEeICHUs HEPEPHIBHOCTU Ha S3BIKE €-0, HA S3BIKE

npeaesaoB U Ha s3bike mpupamieHuit). [lonsatue npupamenus ¢yHkiuu. Jloka3aTenabcTBO
HENPEPhIBHOCTH (YHKIHMHUX B Touke. Vcrmonb30BaHME HENPEPHIBHOCTH MPU BBIUYUCICHUHU
npenenos. [IpuBecTy mpuMep BBIYUCICHUS Mpejiena HeMPepbIBHON QyHKIIUU. Y TBEPKACHHUE O
HETPEPHIBHOCTH 3JI€MEHTapHBIX (GYHKIMU. [ 'eoMeTpruyeckas niuoctTpanus rpaduka GyHKIUN B
OKpPECTHOCTH TOUYEK pa3pbiBa EPBOro U BTOPOTo poja. Teopembl 0 HeMpephIBHBIX (HYHKITHSX.

. OnHoctoponHue mnpexaensl. McciaenoBanue (yHKUMM Ha HENPEPbIBHOCTH (yCIOBHUE

HenpepbiBHOCTH). Knaccudukanus touek paspeiBa pyHkuuu. [IpuBecTu mpumepsl ¢
3NIEMEHTApHBIMH M KYCOUYHO-3JIEeMEHTapHBIMU ¢yHKHusmMu. IlpuBectn mnpumep
HECYIIECTBYIOLIETO Ipeleiia BCICACTBUE HEPABEHCTBA OJHOCTOPOHHUX IPEIEIIOB.

. IloHaTue 4uCIOBOM noCIaCa0BaTCIbHOCTH. OnpeneﬂeHHe npeacia mnocjacaoBaTCIbHOCTH.

Bropoli 3aMeyarenbHbll npenei. [loHaTHE MOHOTOHHOM IOCIENOBATEIBHOCTH, IOHATHE
OTrpaHUUYEHHOW mociaenoBaTenbHocTU. Teopema Beliepmrpacca o mnpenelne
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10.

1.

12.

13.

14.

15.

16.

17.

18.

19.

20.
21.

22.
23.

24.

25.

26.
27.

28.

29.

30.

NOCICAO0OBATCIBHOCTH.

. [lonstue 6eckoHeuno manoil. CBoiicTBa 6eckoHEYHO MaJibiX. CpaBHEHHE OECKOHEYHO MaJIbIX.

OxBHUBaJleHTHbIe OeckoHeuHO Mainbie. [lopsaok mamoctu u riaaBHas vacTh. [loHsATHE
orpaHuueHHOW ¢GyHKHUH. Teopema O mpeaesnae MPOM3BEICHUS OECKOHEYHO MaJio Ha
orpann4eHHyo. [lepBbIil 3aMedaTenbHbIA PEAeaT U €ro CIEACTBHUS.

. Llenmouka sKBUBaJIECHTHBIX O€CKOHEUHO MaJIbIX (ABa ciyyas: mpu X ctpemsuiemcsa K 0 u mpu x

cTpemsiieMmcs K a). Teopema 0 MPUMEHEHUH 3KBUBAJEHTHOCTU MPU BBHIYUCICHUU MPEIEIIOB.
[TpuBecTu npuMepbl NPUMEHEHUS LIETIOUYKHU MPY BHIUHUCICHUH MTPEIETIOB.

[TonsTne O6eckoHeyHo Oosbmoil. CpaBHEHHWE OCCKOHEYHO OOJBIINX. DKBUBAJICHTHBIC
O6eckoneuno Oouspiue. [lopsimok pocta u rinaBHas dyactb. CBoHCTBa OECKOHEUHO OOJIBIINX.
[Ipumepsl PKBUBAJICHTHOCTH JTUHEWHONW KOMOWHAIIMM CTETNEHHBIX (PYHKIUH ciaraeMoMy C
HauOOoJbILIEH CTENEHbIO.

Teopemsl o ipenenax. [lonstue nHeonpenenénnoctu. Bunpl Heonpeaenénnocreit. [Ipocreitmue
pUEMBI pacKpbITUsl HeonpenenéunocTeit Buaa 0/0 u oo/oo.

[IpocTeiimme npuémbl packpbIThs HeomnpeaeaeHHocTe Buma 0o u co-0o. CaeacTBUsI BTOPOTO
3amMevaTeNbHOro npejaena. Packpbitue HeonpenenéHHOCTH Bua 1oo . [Ipumepsl.

[Tonstue npousBonuoi ¢pyHkiuu y = f (x) B Touke x0. MexaHH4EeCKHil CMBICIT TPOU3BOTHOM.
['eomeTprvecknii CMBICT MPOU3BOAHONW. YpaBHEHHUs KacaTeJbHOW W HOpMalu K rpaduky
¢bynkumn y = f (x) B Touke M0(x0,y0).

Tabnuira mpou3BOIHBIX OCHOBHBIX (ITPOCTEUIITNX ) SJIEMEHTAPHBIX ()YHKITHMA.

[IpaBuna auddepeHurpoBaHUs CYyMMBbI, IPOU3BEACHHUS U yacTHOro. [IpaBuio BbiHEceHUd
MOCTOSIHHOTO MHOXHUTENIA 3a 3HAK MPOU3BOAHOM. [Ipumepsl.

[TonsiTue cnoxkHon GyHkimu. Teopema o0 MPOU3BOIHOM CioKHOM (yHKIHH. [loHsTHE 0OpaTHOM
¢bynkuu. [loBenenune rpadukoB B3auMHO 00paTHBIX PyHKImil. Teopema o MpOW3BOIHOM
obpatHoit ¢pyHKIMH. TabiuIa MPONU3BOIHBIX CIOKHBIX QYHKINN. [Tpumepsr.

OnnoctopoHHHEe mpous3BoAHble. ['eomerpuyeckas uinocTpauus rpadpuka GyHKIUH B
OKPECTHOCTH TOYEK, B KOTOPBHIX IPOM3BOIHAS HE onpeeneHa. [Ipumeps.

Jlorapudpmuueckoe nuddepennupoBanue. duddepernupoanue mokazaTeabHO-CTECIICHHON
bynkunn. JuddepennrpoBanne HeIBHO 3aJaHHON U MTapaMeTPUICCKU 3aIaHHON (DYHKITHH.
[Tonstue auddepennuana. Heobxomumoe M J0CTATOYHOE YCIOBHE CYIIECTBOBAHHSA
nuddepennuana. [lpaBuna Beruncinenus auddepennmana. Tadbaumna auddepeHnnanos.
[Ipumenenue muddepennnana Kk MPUOIMIKEHHBIM BBIYUCICHUSM.

[ToBTopHOoe muddepenunpoBanue. [IpousBoanbie u nuddepeHnnanbl BEICIINX TOPSIIKOB.
[Tpumeps! BeIUUCICHUS TPOM3BOAHON U Auddepennnana n-ro nopsaka. @opmyna Teitmopa.
OcHoBHbIe TeopeMbl auddepenimanbaoro ucuncienus (Oepma, Poms, Jlarpamka u Komm).
[TpaBuno Jlonuransa packpsiTis HeonpeaeneHHocTen. [Ipumepsl.

[TonsTne MoHOoTOHHOW (QyHKIHU. KpuTtepuiit MOHOTOHHOCTH (YCJIOBHUS BO3pacTaHHS U
yowiBanus). [lonstue skctpemyma pynkuuu. [lorstue kpurudeckoit Touku. Heobxoaumoe u
JIOCTATOYHOE yCJIOBUA dKcTpemyMa ¢yHkiuu. HMccnenqoBanue pyHKIUM HA MOHOTOHHOCTD U
skcTpemyM. [Ipumep.

[TonsaTue o BBIMyKI0M U BOTHYTOU (yHKIMU. KpuTepun BRIMYKIOCTH U BOrHYTOCTH. [loHATHE
Touek nepernda. Heobxoammoe u 10CTaTOYHOE YCIOBUS CYIIECTBOBAHUS TOUKH Tepernoa.
[lonsiTue acuMNOTOTH JUHUMU HaA IJIOCKOCTH M rpaduka ¢yHkuuu. MccimemoBaHue
ACUMITOTHYECKOr0 moBeJeHUs (GyHkuuu. BeprukanbHble acuMnToThl. HakimoHHble U
FOpU30HTaJIbHbIE ACUMITOTHI. BbluncieHne yrioBoro kosdgduuueHta u cBOOOJHOTO
kod(ddunuenta acumntotel. [Ipumepsl. ['padudueckas unmocTpamus moBeaeHus rpaduka
GbyHKIIMH BOJW3M aCHUMIMTOTHI.

Cxema MmoHoro ucciieoBanus (pyHKIMU oiHOM iepemeHHo. [Ipumep.

[ToHsiTHE YaCTHBIX MPOU3BOAHBIX (PYHKIIMU HECKOIbKHUX MepeMeHHBIX. [loHsTHE rpagueHTa u
MPOU3BOJAHON MO HANIPABJICHUIO. Y PaBHEHUE KacaTEIbHOU INIOCKOCTH U HOpMaiu. [Ipumepsr.
[Tonsarue muddepennuana GyHKIUM HECKOJIBKUX MepeMeHHbIX. [Ipumenenue auddepeniuana
K NpUOIMKEHHBIM BeIuucieHusaM. [Ipumep.

[Ipenen ¢pynkuuu AByX nepemeHHbIX. HenpepriBHOCTh PyHKIIMU BYX nepeMeHHbIX. [Ipumep
BBIUHCIICHUS TIpeliesia HenpepblBHOW GyHKuuu. [Ipumep packpbiTus HeonpenenéHHOCTH.
VYTBepKJIeHHEe O HE3aBUCHUMOCTH Mpejesa OT crnocoda JBUKEHHUS Mo oKpecTHocTH. [Ipumep
JI0Ka3aTeNNbCTBA HECYILIECTBOBAHUS Mpeiena.

HuddepernupoBanue CIOKHBIX (YyHKIIUNA HECKOJbKHX NepeMeHHbIX. [luddepenuporanne
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31.

HESIBHO 33/IaHHBIX (DYHKLUH.
[TonsaTue sxcTpeMyMa pyHKUIMH IBYX mepeMeHHbIX. HeobxoauMoe u JOCTaTOUHOE YCIOBUS
AKCTpEMyMa.

Heonpenenéunsiii nHTErpa

1.
2.

3.

O

10.
1.

12.

13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.

30.
31.

[TonsiTre mepBOOOpa3HOH M HEOMPEIEIEHHOTO HHTETpaa.

3agavya uHTETpalbHOTO HcuncieHus. CBoicTBa mepBooOpa3HbIX. CBOKWCTBA HEOMPEACIEHHOTO
MHTeTrpasa.

Tabnuma naterpanos. [Ipumep nHTErpupOBaHUS TUHEHHOW KOMOWHAIIUYA CTENIEHHBIX (YHKITHI
C TIOJIO’KUTEJIbHBIMU, OTPULIATEIbHBIMY, LIETBIMU U APOOHBIMH CTENIECHSIMHU.

OcHOBHBIE TPUEMBI UHTETPUPOBAHMSI 110 TAOIHIIEC (PUBECTU TPUMEPHI).

. UHTerpupoBanue MeToaAOM moABeACHUS (GYHKOHH Toa 3HaK nuddepeHmnuana.

[IpuBecTH npuMepsl ¢ MOABEIEHUEM MOCTOSIHHON (QYHKITUH.

. UnTerpupoBanue metonoM mnoasefeHus GyHKuuu noj 3Hak nuddepenuunana. [Ipusectu

IIPUMEPHI C TIOJIBEICHUEM CTEIIEHHOW (PyHKIINU.

. UnTerpupoBanue metonoM mnoasefeHus GyHKuuu noj 3Hak nuddepenuunana. [Ipusectu

MIPUMEPHI C IOJIBEICHUEM TPUTOHOMETPHUUECKHX U MOKA3aTeNbHbIX (QyHKIUH.

. I/IHTCFpI/IpOBaHI/Ie MCTOAOM II0 HAaCTsAM B ClIyda€, KOrja nNOJAbIHTCIPAJIbHOC BEIPAXKCHHUEC SABIACTCA

MIPOM3BEICHNEM TOJMHOMA U TIOKA3aTEIbHON WM TPUTOHOMETPUYECKON (PYHKIINU.

. I/IHTCFpI/IpOBaHI/Ie MCTOAOM II0 HAaCTAM B ClIyda€, KOrja NOJAbIHTCIPAJIbHOC BEIPAXKCHUEC SABIACTCA

MPOU3BEJICHUEM TOJMHOMA M JIOTAapU(PMUYECKON WM OOpaTHON TPHUTOHOMETPUUECKOM
GyHKIHH.

HuTerpupoBanue METOJOM IO YaCTSIM B Cllydae HUKIMYECKHUX (KPYTOBBIX) HHTETPAJIOB.
HNuTerpupoBanne MeTOI0M 3aMeHbI TiepeMeHHOM. [IpuBecTn nmpuMepsl ¢ KOPHEM U3 JTUHEHUHOTO
BBIPQXEHUS U C SKCIIOHEHTOH MO0J] 3HAKOM KBaJ[paTHOTO KOPHSI.

HuTerpupoBanre UppauoHaIbHBIX (DYHKIIMI METOJ0M 3aMEHbI IEPEMEHHOM B Cilyyae, Korja
MOJIBIHTErPaIbHOE BhIPAXKEHUE COACPKUT HECKOJIBKO KOPHEH OT OJTHOTO U TOTO e JUHEIHOro
BBIPAYKEHUSI.

NuTerpupoBaHue HppanuoOHANbHBIX (YHKUHH HPU MOMOILIU TPUTOHOMETPUUECKHX H
TUNepOOTUIECKUX MOJICTAHOBOK.

Teopema YebOrimena. [lonstrue 06 MHTErpanax, He BBIPAXKAIOIINXCS Yepe3 dJIeMEHTapHbIC
GyHKIHH.

[ToHsiTie 0 MPaBUJIBHOW U HENMPABWJILHON pallMOHAIBHOW APOOHM M MPOCTEHIINUX APOOSX.
YTBepKACHUE O MIPEACTABICHUH PAlIMOHATIBLHOM I1poOH B BUAE CYMMBI ITPOCTEUIITUX TPOOECH.
WNHTerpupoBanne NpocTeHmmx Apooei.

NHTerpupoBanmne BeIpa)eHUM, COAECPHKAIMX KBaAPATHBIN TPEXUIICH B 3HAMEHATETIE.
HNHTerpupoBanne NpaBWIBHBIX PallMOHAIBHBIX APOOEH (MPUBECTH MPUMEPHI).
NuTerpupoBaHue TPUTOHOMETPHUYECKUX (YHKIUH MpPH TOMOIIM YyHUBEpPCAIbHOU
TPUTOHOMETPHUUYECKOH MOJCTAHOBKH.

HNHTerpupoBanue panroHaNbHBIX Apo0ei OT TpuroHomerpuueckux Gpynkmnmii R(sin x,cos x) B
CiIy4yae YeTHBIX U HEUETHBIX QYHKIIUN JBYX MEpEeMEHHBIX R(X,y).

[Ipumenenue GopMys MOHUKEHHUS CTENEHU AJIsi UHTETPUPOBAHUS TPUTOHOMETPUUYECKHUX
GyHKIHA.

[Ipumenenune ¢opmyn A NPOU3BEACHUS TPUTOHOMETPUUYECKUX (PYHKUHUH pa3zIUuuHBIX
apryMeHTOB IIPU UHTEIPUPOBAHUN TPUTOHOMETPUUYECKUX (PYHKIIMA.

[Ipumenenue GopmMys, CBA3BIBAIOUIMX TAHTE€HC M KOTAHI'E€HC C KOCHHYCOM U CHHYCOM,
COOTBETCTBEHHO, IPU UHTETPUPOBAHUU TPUTOHOMETPUUYECKUX (PYHKIIUM.

Y ca0BuUSt UHTETPUPYEMOCTH (PYHKITHH.

[Tonstne nuddepeHnnanTbHOro OMHOMA M €r0 HHTETPUPOBAHUE.

HNHTerpupoBanne MpoN3BEICHNS CTETICHEH TPUTOHOMETPUIECKUX (YHKITHMA.

PexyppenTHas ¢popmyna A UHTErpaioB, COAEPKAIINX CYMMY WIH Pa3HOCTh KBaJpaToOB B
3HaMeHaTele.

WNHTerpupoBanue uppanuoHaIbHON QYyHKIIMH, COASPIKAIICH KBAIPATHBIA TPEXWICH O] 3HAKOM
KBaJIpaTHOT'O KOPHSI.

NuTerpupoBanue creneHe cunyca u kocunyca. 30. IHTerpupoBaHue CTeneHeld TaHTeHca U
KOTaHTeHCa.

BriBoa hopMyIibl THTETpUPOBAHUS 110 YACTSM.

HNHuTerpupoBanue morapuMuUIecKoi 1 0OpaTHBIX TPUTOHOMETPUICCKUX (yHKITHM.
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Heobxomumeble cBeicHUS U3 AJIEMEHTAPHOM MaTeMaTHKH

1.

~ O\ D

10.
1.

12.
13.
14.

15.

16.

17.
18.
19.
20.
21.
22.

23.
24.

25.
26.
27.
28.
29.

30.
31.

32.

[Tousitue snemenTapuoin ¢ynkuuu. CreneHHas GyHKHUs u €€ cBoWcCTBa (MOHATHE
HaTypalbHOW, NPOOHON W OTPHUIATEIHHON CTENEHU, YMHOXEHHE M JICJICHUE CTCTICHHBIX
(GyHKIH, BO3BEICHUE CTETICHH B cTerneHb). [ paduku crenennsix Gyukmuii. ['paduku hyHKImm
y=kx+b u y=k/x. Pemienne nuHeliHbIX ypaBHEHUH.

Pemrenne kBagpaTHOTO ypaBHEHHUS NPHU HEOTPHIATEIbHOM aHCKpuMHuHaHTe. [paduk
KBagpaTudyHOW (PpyHKIHU y =ax2 + bx +c. OCHOBHBIE CBOWCTBA KBaApaTUYHOU (YHKIIUH.
Koopaunatel BepmuHbI apadosibl (TOYKH IKCTpEMyMa KBaIpaTUIHOU (PYHKITUN).

Munmas equanna. KomruiekcHbie yncia. Penienne KBagpaTHOTO YpaBHEHUS ¢ OTPHUIIATEIIHHBIM
TUCKpUMUHAHTOM. DOpMyITa BBIIEIICHUS MTOJIHOTO KBaIpaTa.

. TlokasarenbHas u norapudmuueckas pyHkuun. MIx ocHoBHBIE cBOMcTBa U rpaduku. OCHOBHOE

TOX/IECTBO, JJorapu(dmM MPOU3BEACHHS M YaCTHOTO. BblHEceHue cTeneHu JorapupMupyemMoro
BbIpa)K€HHS 3a 3HaK jorapudma. [lonstue norapudma c 3aJlaHHBIM OCHOBAaHUEM, TOHSATHE
JECATUHOIO U HaTypaJibHOTO Jiorapudma. dopmMyiia nepexosa K HOBOMY OCHOBAHHUIO.

. Tpuronomerpuyeckue GyHkuu. X oCHOBHBIE CBOMCTBA U TpadUKH.
. Obpatnbie TpuroHomerpuyeckne QPyHKIuu. X ocHOBHBIE CBOMCTBA U TpaduKy.
. [lonsitTue monumHoma (MHOTOWIeHa). CoCcOOBI pa3yioKEeHUS TMOJMHOMA HAa MHOXHTEIHU

(BbIHECEHHUE 3a CKOOKY, IPYNIHPOBKA, UCIOIb30BaHUE (HOPMYII COKPAEHHOTO YMHOKEHHS,
no100p KOPHA U UCTOIb30BaHUE TeopeMbl besy). Jlenenne MHOTrOuIeHOB.

. OcHOBHas Teopema aiareOpbl MHOTOUJIEHOB (0 pa3joKE€HUU MHOTOWJIEHA Ha JIMHEHHbIEe U

KBaJIpaTUYHbIE MHOXKUTEIH).

. @opMynbl COKpAIIEHHOTO YMHOXXEHUS (pPa3HOCTh KBaJApaTOB, Pa3HOCTh KyOOB, BO3BEJICHHE

CyMMBI M Pa3HOCTH B KBaJIpaT WX Ky0).

[Tonsitne Mmomynst GyHkuu. Pemenre mpocTeHImX HEPaBEHCTB C MOTYJIEM.

Pemenue panmoHanbHbIX HEPABEHCTB METOIOM MHTEpBaiOB. [loHsATHE pannoHaNIbHON (QYHKIIUN
(npoGHO-pannoHanbHas GyHKIusA). [elicTBus ¢ apodsamu (ciaokeHrue, YMHOKECHUE, JeJICHUE,
BO3BEICHUE B CTCIICHB ).

Pemenuie nppalnoHalbHbIX YPaBHEHUN 1 HEPABEHCTB MyTEM BO3BEJCHUS B CTETICHb.
TabnuuHble 3HAUEHUS TPUTOHOMETPUUYECKUX QPYHKIMI. DOpMYIIbI IPUBEACHHUS.

Pemienne nmpoctemux TPUTOHOMETPUUECKUX ypaBHEHUH. OCHOBHBIE METOJbl PEIICHUS
TPUTOHOMETPUUYECKUX YPaBHEHHI.

Pemienne cucrem anreOpamyeckux JIBYX YpaBHEHUU C JABYMS HEHU3BECTHBIMU METOJOM
ucktoueHus. [Ipumep penieHrs HENMMHEHHONW CUCTEMBI.

[TonsiTre 0 cucTeMe U COBOKYITHOCTH HEPABEHCTB. Y CIIOBUSI HEOOXOUMBIE JIs IOMCKA 00JIacTH
onpezaenenus pyHkuun. [Ipumep noucka.

[TokazarenbHble ypaBHEHUS U HepaBeHCTBA. [Ipumepsl pemenus. OOD.

Jlorapudmuueckue ypaBHeHuUs1 U HepaBeHCTBA. [IpuMepsl pereHus.

bukBaapaTHoe ypaBHEeHUE. YpaBHEHUSI U HEPABEHCTBA, IPUBOASAIINECS K KBaJAPATHBIM.

Teopema ITudaropa. OCHOBHBIE COOTHOIICHUS B MPSIMOYTOJILHOM TPEYTOJbHUKE.

Teopema KOCUHYCOB U TEOpEMa CHHYCOB.

OcHoBHBIE QUTYpBI (TPEyroiabHHUK, KBaJgpaT, MPSIMOYTOJbHUK, pOMO, Hapajljieorpamm,
Tpaneuus, Kpyr) 1 Ux IIOIAaIH.

OcHoBHbI€ Tena (MMpaMubl, KOHYC, Tapajliesenue]], map, KpyroBoi HUIMHIP) U UX OOBEMBI.
Brnivcannas u onucaHHas OKpYXHOCTH. DOpMyJbl sl paJuyca BIMCAHHOW W ONMHCAHHOU
OKpYXHOCTHU. LIeHTp BIUCAHHON M OMMCAHHOW OKPY>KHOCTH.

OcCHOBHBIE JIMHUU B TPEYTOJIbHUKE (MEIUAHBI, BEICOTHI, TUIIOTEHY3bI).

[IpaBunbsHbIE GUTYPHI U TPpaBWIbHBIE Tena. OCHOBHBIE CBOMCTBA.

[1nomanyu moBepXHOCTH OCHOBHBIX Tell.

[TonsaTue yrna, ero rpaayCcHOi U paguaHHoi Mepbl. OCHOBHBIE BHJIBI YIJIOB (OCTPBINA, PSIMOH,
TYIOU, pa3BEPHYTHIH).

[TonsiTe o BeIMyKIIBIX urypax. [lnomanp BeIMykiIoro 4-x-yrojapHuka. CBONCTBA BIUCAHHOTO U
OMKMCAHHOTO 4-X-yTOJIbHUKA.

Bnucannsie u nieHTpaibHbIe yTibl. X cBOKCTBA.

VYrubl npu nmapajuiebHbIX NPSIMBIX U CEKyIlel (BepTHUKalIbHbIE, CMEXHbIE, OJHOCTOPOHHHUE,
COOTBETCTBEHHbBIE). HakpecT sexariye yribl U UX CBONCTBA.

OcHOBHbBIE TPUTOHOMETpUYECKHE POPMYJIIbl (OCHOBHOE TOXKIECTBO, (POPMYIIBI AJIsl IBOMHOTO
aprymenTa, ¢GOpMyJibl MOHUXKEHHUS CTENEeHU, (HOPMYJIbl CIOXKEHUS TPUTOHOMETPUUYECKUX
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GyHKIMN ¢ pa3IUYHBIMH apryMeHTaMH, (OPMYJIIbI CBSI3M Pa3IMYHBIX TPUTOHOMETPUUYCCKUX
GbyHKIHH).

Onpenenéunbiii uHTErpasl. KpatHeie, KpUBOJMHEMHBIE M TOBEPXHOCTHBIE UHTETPAJIbI.

Nk~

*®

10.

1.
12.

13.
14.

15.
16.
17.
18.

19.
20.

21.
22.
23.

24.

25.
26.
27.
28.
29.
30.
31.
32.

[TonsiTne uHTErpanbHOM cyMMbl PrumaHa.

[TonsTre onpenenéHHOro UHTErpaa.

[Tonsitue cymm JlapOy 1 ycioBue CyleCTBOBaHHSI ONPEIEIEHHOIO HHTErpasia

OCHOBHBIE KJIACChl HHTETPUPYEMBIX QYHKIINN (Kakue GyHKIIMA HHTETPUPYEMBI?).
['eomeTpuyeckuii CMbICT OMIPEACIEHHOTO NHTETpaa.

dopmyna Herorona-JleitOnua.

[Ipumep BBIUMCIEHHUS ONpPEAEIEHHOTO HMHTErpaja METOJOM MOJABEIEHUS O] 3HaK
nuddepenmmana.

3aMeHa EPEMEHHON B ONPEIeIEHHOM UHTErpase.

[Tmomaas KPUBOJUHEHHON Tpamenuu, OTpaHNYCHHON rpauKOM MOTOKHUTETHHON QYHKITUN U
OCBIO a0cIHCC.

[Tnomane KpUBOJIMHEWHON TpameIuy, OrpaHuYEeHHON TpaduKoM GyHKIIMH TTOJI0KUTEITBHON WITH
OTpHULATENIbHOM Ha HEKOTOPBIX MHTEPBaAIaX U OChIO a0CIHCC.

[Tnomane KpUBOIMHEHHOM Tparennu, OrpaHuueHHON TpaduKaMu ABYX (DYHKITHH.

CpaBHeHuEe MOAYJISl ONPENeIEHHOTO UHTErpajia ¢ HHTErpajoM OT MOAYJIS MOABIHTErpalbHOM
GyHKIHH.

HuTerpupoBanue Mo 4acTsaMm Uil ONpeeIEHHOTO HHTErpaa.

WuTterpansl oT 4€THBIX U HEYETHBIX (YHKUUIN B cilyyae CUMMETPUUYHOTO OTpe3Ka
WHTETpUPOBaHHUA [-a,a].

Orenka onpeaenéHHOro UHTErpaia OT HEMPEPbIBHOW (PyHKIINU.

TeopeMsl 0 cpeHeM.

WuTerpan ¢ nepeMeHHbIM BEpXHHUM IPEAETIOM U €r0 OCHOBHOE CBOMCTBO.

Beruncnenue miaomanau KpUBOJMHEWHOW Tpameluu, OrPaAaHUYEHHOW JHHUEH, 3aJaHHOU
napaMeTpUIECcKH.

Brrunciienue miomanan KpUuBOJIMHEMHOTO CEKTOpA.

Brrancnenue MIMHBI IyTH IIOCKOW KPUBOM, 3alaHHON Kak rpaduk HENMpepbIBHON (QYHKIIMH
OJHOU EPEMEHHOM!.

Brrunciienue JiMHbI 1yTU I0CKOM KPUBOH, 3aIaHHON apaMeTpUUYECKH.

Brruncienune qivHbI 1yTy III0CKONW KPUBOH, 3aIaHHON YpaBHEHHUEM B MOJISIPHBIX KOOpPIMHATAX.
Brruucienne o6béma Tena BpalleHUs BOKPYT KOOPAWHATHOW ocH (abciMcc W OpaWHAT).
[TpuBecTu npuMepsbl, KOTr/Aa BpallaeMas JUHUS 3a/1aHa TpeMs pa3InuHbIMU CIIOCO0aMHU.
[ToHsiTHe HECOOCTBEHHBIX HHTErPajoB ¢ OECKOHEUHBIMHU MpejesiaMyu UHTerpupoBanus [lonstue
cxonumoctu HU.

[Tpu3Hak cpaBHEHMSI UHTErPajIoOB OT HEOTPULIATENbHBIX (DYHKLINH.

[Tpusnak cpaBuenus HecoocTBennbix MHTETpanos I-ro pona B nmpeaenbHon hopme.

[TonsiTne abCcomoOTHON U ycIoBHOU cxonuMmocTu HecobctBenubix MHTerpanos I-ro pona.
[TonsiTe HecOOCTBEHHBIX UHTETPAJIOB OT HEOTPAHUYCHHBIX (PYHKIIUHA.

[TonsiTne ABOMHOIO M TpOKMHOrO UHTErpaa. [lepexo 1 kK HOBTOPHBIM UHTErPAJIAM.

[TousiTue xpuBosmHeHHOTO HHTErpasia. ®opmyna I'puna. [loHsTre UMPKyISAIUA.

ITonsiTue moBepxHoctHoro uHTerpana. ®opmyna Crokca. [lonarue noroka.

[TonsiTue BEKTOPHON (PYHKIIMU CKAISIPHOTO apryMEHTa, BEKTOPHOTO MOJISI M CKAISPHOTO TMOJS.
JuBeprenius u potop BektopHoro nojsa. @opmyna Octporpaackoro-I'aycca.

HeoOxonumeble cBeieHus U3 APYTUX pa3JieioB

1.

Brigenenue moyiHOTO KBajgpaTa B KBaapaTHOM TpéxuineHe. CnBuru rpadukoB QyHKOUA U
kpuBbiX. KBanpatHoe ypaBHeHue. Pa3nmokeHue KBaJpaTHOTO TPEXUIEHA HA MHOXXHTEIH.
I'paduk kBagpaTnuHO# GHyHKIIUH.

. CobcTBEeHHBIEC UKclia U COOCTBEHHBIE BEKTOPHI MAaTPHIbl (M COOTBETCTBYIOIIETO JMHEHHOTO

omeparopa)

Crioco0bI pa3ioKeHUs MHOTOWICHAa HA MHOXKUTEINH. [leleHre MHOTOUYJICHOB.

CriocoObI BEIYHMCIICHUS] HEOTIPEACTEHHBIX KOOPPHUIIMESHTOB IS TIPEJCTABICHUS PAIlHOHAIBHOM
JpoOH B BHJI€ CYMMBI IIPOCTEHIITNX IPOOEH.

. YpaBHEHUS NPAMON Ha IUIOCKOCTH (00I1ee, MPOXOoasAIIeid uepe3 ABe TOUKH, B OTpe3Kax, ¢

YTJIOBBIM KO3 (DHUITEHTOM).

. Kanonmveckue ypaBHEHUsI TOBEPXHOCTEH BTOPOTO MOPSAKA, H300pPKEHHUE IOBEPXHOCTEH.
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10.

1.

12.

13.
14.

15.
16.
17.
18.
19.
20.

21.
22.

23.

24.

25.

26.
27.

28.
29.

30.

31.
32.

. Kanonuueckue ypaBHEHHUS KPHUBBIX BTOPOTrO MOpsSAKa B JEKAapTOBBIX KOOpJAMHATAX,

n300paxkeHue JTUHUM B IEKapTOBBIX KOOpAUHATAX.

. [lonsapHble KOoOpAMHATHI, M300pa)keHUWE JUHUM, 3aJaHHBIX YpPaBHEHHEM B MOJSPHBIX

KoopauHatax. Tabauiia OCHOBHBIX 3HAYEHUN TPUTOHOMETPHUUECKUX (PYHKITUH.

. YpaBHEHUS TUIOCKOCTH (001ee, mpoXoasiiei yepe3 Tpu TOUKH, B OTpe3kax). M3o0paxkeHue

MJIOCKOCTEH B JIEKapTOBOM CUCTEME KOOPIMHAT.

[IpaBuno Jlonurtans packpbITHs HeompeAelEHHOCTEH. Bo3HUKaIOMMUX NPH BBIYUCICHUU
MIpEeIesIoB.

VYpaBHEHHSI KPUBBIX BTOPOTO MOPsAKA B MOJSAPHBIX KoOopAuHaTax. SIkoOuaH mepexoja OT
JIEKapTOBBIX KOOPJAUHAT K MOJSPHBIM.

[Munuuapudyeckue KoopAuHATHL. SIkoOmaH mepexona OT JAEKAapTOBBIX KOOpPAMHAT K
HWIHHIPUYECKUM.

Cdepuueckue KoopauHaThl. SIkoOuaH nepexoja OT JEKapTOBBIX KOOPAUHAT K CHEPHUICCKUM.
Pemenue cuctem TUHEHHBIX aareOpandyeckux ypaBHEHUNH METOAOM HCKIIOYEHHS HEU3BECTHBIX
u MetosioM Kpamepa.

Brruncnenue onpenenureneii BTOpOro U TpEThero MopsIKOB.

['paduku TpuroHOMETpHUECKUX (PYHKITHH.

I'paduku cTeneHHOM, MOKA3aTeIbHON U JIOTapUPMUIECKON (yHKITHIA.

MeTtoa uHTErpupOBaHUs MMyTEM MOABEACHUS MO 3HAK AuddepeHnuana.

Ta6mmia uarerpano. CBoCTBa HEONpeAeIEHHOTO HHTETpaa.

YacTtHble npou3BoAHbIe U quddepeHnnansl QyHKIUN HECKONbKUX MepeMeHHbIX. ['paaueHT
CKaJIsIpHOTO TI0JIs. SIKOOMaH mepexoaa K KpUBOJIMHEHHOW CHCTEME KOOPAUHAT.

JleiicTBUS ¢ BEKTOpaMH U BEKTOPHBIMHU MOJISIMU, 33JaHHBIMU KOOPAUHATHBIMU (DYHKIIUSAMHU.
CnocoObl 3a7jaHusl IMHUU Ha IJIOCKOCTH (YpaBHEHHE B JIEKapTOBBIX KOOpAMHATaX, rpaduk
GbyHKIIMH, TapaMeTpuiecKie ypaBHEHHUsI, ypaBHEHUE B MOJSPHBIX KOOPIMHATAX).

CrniocoObl 3a/1aHus IMHUU B POCTPAHCTBE (MMapaMeTpUUECKHe YPAaBHEHUS, IUHUS NTePECCUCHUS
JIBYX TIOBEPXHOCTEH).

Cnioco0wlI 3a7aHusl TOBEPXHOCTH (ypaBHEHHE B JIEKAPTOBBIX KOOpAWHATaX, rpaduk GyHKINH
JIByX MEPEMEHHBIX, TapaMeTPUUECKUEe YPaBHEHNU).

CBoiicTBa OECKOHEYHO MaibIX U OECKOHEYHO OOJIBIINX, UX MCIOJIb30BaHUE MPU BHIYUCICHUH
MIpPEIEsIoB.

[TonsiTre HeonpeaenEHHOCTH, CIOCOOBI PACKPBITHUS HEOTIPEAEIEHHOCTEH.

[lenouka S>KBUBAJIEHTHBIX O€CKOHEUHO MalbIX. [IpuMepsl HCMONB30BaHUS LIEMOYKHU TMPH
BBIUHCJICHUH MIPENIETIOB.

MeTo UHTETpUPOBAHHUS 110 YACTSM.

Tabnuna npousBoaHbX. Juddepenunan pyHknuu ogHOM nepeMerHou. Tabnuia moaseneHni
o 3Hak nuddepenuana.

[Tonarus: GyHKUUMU ONHOM MepeMeHHOH, (YHKIIMU HECKOJbKUX MEPEMEHHBIX, CKaJSIPHOIO
MOJIs, BEKTOPHOTO TOJIs, OTOOpaKeHUsI MHOXKECTB, JTMHEHHOTO mMpeodpazoBanus. O6macth
ornpezeneHus, 00J1acTh 3HaYCHHH

NuTerpupoBanne METO0M 3aMEHBI IEPEMEHOM.

[Tousarus: ¢purypsl, orpaHUYCHHON JTUHUAMH; Tejla, OCPAHUYEHHOTO MOBEPXHOCTSAMHU; Tesa
BpAILICHUS, KPUBOJIMHEHHOMN Tparenuu, KpUBOJUHEIHOTO CEKTOpa.

Juddepennmanbapie ypaBHEHUS

1.

2.

[98)

SN A

OcHoBHBIEe MOHATUS Teopuu auUPPepeHIUaNbHBIX ypaBHeHUNH. OOBIKHOBEHHBIE
nuddepennumanpabie ypasaenus (O4Y) 1-ro mopska.

VYpaBHEHHUS C pa3IeAOMUMHUCS TEPEMEHHBIMU. Y PaBHEHHUSI, TPUBOASILIUECS K YPaBHEHUSIM C
pa3eNAIoIUMUCS IEPEMEHHBIMH.

Opnnoponubie nuddepeHuanbHble ypaBHEHUS IEPBOTO MOPsiAKa. Y paBHEHUS, IPUBOISIINECS K
OJIHOPOJHBIM.

JIuHeitHble ypaBHEeHUs. Y paBHEeHUs bepHyu.

VYpaBHeHue B moaHbIX AuddepeHnnanax

[TonsiTne 06 0cob6OM perIeHIn

[Tonstue nuddepeHnaTbHBIX YpaBHEHUH BHICIINX TOPSIKOB.

3amauda Komu. [Torstue o kpaeBoii 3aaade 11 nuddhepeHImaibHOT0 YpaBHEHHMS.

VYpaBHEHHUSI BHICIIMX HOPSAAKOB, TOMYCKAIOIINE TOHWKEHUS OPSAKa.

Jluneitupie nuddepeHnnanbHple YPaBHEHUs BBICIIUX TOPSAAKOB. [loHsTHE O MUHEHHOM
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11.
12.
13.
14.

15.
16.

17.

18.

19.

20.
21.

22.

23.
24.

25.

26.
27.
28.
29.

30.
31.
32.

COXANRE D ==

orepaTope.
[TonsiTHe 0 MMHEWHON HE3aBUCUMOCTH (DyHKITHM.

Onpenenurens BpoHckoro.

CrtpykTypa 0011€ero pemeHus JMHEHHOT0, OAHOPOJHOTO YPaBHEHUS N-T'0 MOPSIIKA.

Pemenue nuHeHBIX oqHOPOIHBIX AuddepeHunanbubix ypapHenuit (JIOAY) n-ro nopsinka c
MMOCTOSTHHBIMH KO3 HUITMEHTaMH.

CrtpykTypa 0011ero pemeHus JMHEHHOT0, OAHOPOJHOTO YPaBHEHUS N-T'0 MOPSIIKA.

Pemienne nUHEWHBIX, OJHOPOJAHBIX yYpPaBHEHUW N-ro NOpAIKa C MOCTOSHHBIMHU
kod(urmenTamu. XapakTepuCTUIECKOE YPaBHEHHE.

Jluneitnpie, HeonHOpOaAHbIE AU (epeHInaNIbHbIE YPABHEHUS BBICIIMX MOPSAIKOB C MpPaBoil
YaCcThIO CHELMATLHOTO BU/IA.

Pemennie nuHeMHBIX, HEOAHOPOIHBIX AU(DPEpeHIUANBHBIX YPAaBHEHUH METOJOM BapHaLlUU
MIPOU3BOJIBHBIX MOCTOSIHHBIX.

[TonsiTue 0 HOpMaNbHOU cHCTeME OOBIKHOBEHHBIX NH((epeHInaNbHbIX YpaBHEHUN U €&
peuenus, 3anada Komm

Pemennie HopManbHBIX cucTeM AU(depeHIINaIbHbIX YPaBHEHUI METOI0M UCKIIOYECHHUS.
Pemenue cuctembl ABYX JUHEWHBIX NU(PEpEeHIUANbHBIX yPaBHEHUH C MOCTOSIHHBIMHU
koa(urmentamu, mytém ceeaeHus k ogaomy JIOJY 2-ro mopsika.

Pemienue cucteMbl TpEX NHMHEHHBIX OJHOPOAHBIX NUDdepeHUnalbHBIX YpaBHEHHUH C
HCIIOJIb30BaHMEM COOCTBEHHBIX uYMced (pelIeHHH XapaKTEPUCTHYECKOTO ypPaBHEHHS)
COOCTBEHHBIX BEKTOPOB MAaTPHUIIbl, COCTABICHHOW M3 KOA()PUIMEHTOB MPU HEU3BECTHBIX
GYHKIHSIX.

[Tonsitue ycroitunBocty no JIsmynoBy pemenus OY u cuctemsr OJIY B HOpManbsHOM Gopme.
Onpenenenue ycTouunBoCcTH pemeHus cucteMbl OJlY B HOpMmanbHOU dopme 1O mepBOMY
MPUOJIMIKEHUTO

[TonsaTue nuddepeHnranbLHOr0 ypaBHeHUs ¢ YacTHBIMU npousBogHbIMU (Y cUIl). Pemenne
npoctermux Y cUll nytém cBenenus k cucreme O/1Y.

Pemienue nuneinsix Y cUll nepBoro nopsnaka, mytéM cBeaenus k cucreme O/1Y.

[TonsiTue xpaeBoit 3anauu st auneitHoro Y cUIl Broporo nopsiaka.

3amena nepemeHHbIX B Y cUIl.

Knaccudukanus muneriasix 1Y cUIl BToporo nmopsiaka ¢ neyms nepeMmeHHbiMU. [loHsTHE 00
YpaBHEHUAX MaTeMaTUYeCKO PpU3nku

Knaccuueckue pemenus Y cUII BToporo nopsaka 3;UIMOTAYECKOTO TUIIA.

Knaccuueckue pemenus 1Y cUII BToporo nopsiaka rurnepOo0IndecKoro TUIa.

Knaccuueckue pemenus 1Y cUII BToporo nopsiaka mapabonyecKkoro TUIA.

9.1.3. IlpuMepHBIii epeYeHb BAPMAHTOB HHAUBUAYAJIbHbBIX 3aJaHUI

ceMecTp

Anrebpa marpui. Onpenenureny.

Hccnenosanue u pemenue CJIAY

Anrebpa reoMeTpUYECKHX BEKTOPOB

AHanuTHuyecKas reOMeTpHsl Ha IIOCKOCTH

AHanuTHuyeckas FeOMeTpHsl B IPOCTPAHCTBE

KpuBble 1 OBEpXHOCTU BTOPOTo nopsiika. JInHelHbIe onepaTopsl

OyHKIMH JEHCTBUTENHLHON MEPEMEHHOMN, HX 0000IIEHNS 1 CBOHCTBA.
Brruncnenue npeaenoB ¢ UCIOJIb30BAHUEM HEMPEPHIBHOCTH, CBOUCTB 0.M. U 0.0.
PackpbITre HeonpeaenéHHOCTEH ¢ UCTIOIb30BaHHEM YKBUBATICHTHBIX 0.M.
PackpsiTue HeomnpeaenéHHOCTe 0eCKOHEUHOCTh MUHYC O€CKOHEYHOCTh M OJUH B CTETICHU
O6eckoHeyHOCTh. Vcnoap30BaHne S5KBUBAJICHTHBIX OECKOHEUHO OOJIBIIHX.

. CpaBHenue 6.M. u 6.0. MccnenoBanue Ha HEPEPHIBHOCTD

. Honsarue nudpdepenupyemoii pynkun u npousBogHor. Texuuka auddepeHurpoBaHus
. [puémer nuddepenumporanus. [loBTopHoe nuddepeHpoBanme

. [IpunoxeHus nponu3BOIHBIX

. aTerpupoBanue npeodpazoBaHUEM HOBIHTETPATIHLHOTO BHIPAKEHHUS

. MeToab! MHTETpUPOBAHUS

. nTerpupoBanue panroHaIbHBIX Ipodei

. OCHOBHBIE PallMOHATM3UPYIOIINE TOACTAHOBKH
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2 ceMecTp
OnpenenéHHblil HHTErpal
[Tpunoxenus onpenenéHHOro UHTErpaia
JBOIMHOM MHTErpasl U €ro MPUII0KEHUS
TpoitHOM MHTErpal U €ro NPUI0KEHHUS
KpuBonmHelHbI HHTErPATl U €70 TPUIIOKEHUS
[ToBEpXHOCTHBIM UHTETPAJ U €70 MPUIOKECHUS
DJIEMEHTBI TEOPUU TIOJISI
Psanel ¢ BenecTBeHHbIMU unieHamMHu. [Ipu3Haku cxoaumoctu
9. HecoOcTBeHHbIH nHTErpal. HTErpadbHbIN NpU3HAK CXOAMMOCTH YUCIOBOTO Psijia
10. ®dynkuuonanbHbIe psabl. CXOAMMOCTH CTETIEHHOTO Psa.
11. O6bikHOBEeHHBIC MU PepeHIaTbHbIe ypaBHEHHS 1-T0 mopsiaKa
12. OObpikHOBEeHHBIC MU (PepeHIIMaTbHBIE YPaBHEHHS N-TO MOPSIKa
13. Jlunetinbie nuddepeHnnanbHble YPaBHEHHSI BBICIIUX TOPSIKOB
14. Cuctembl TMHEWHBIX U] depeHITHATBHBIX YPAaBHEHUI B HOpMaJIbHOH opme
15. HccnenoBanue pemeHus CUCTeMbl Tu(dPepeHIMATBHBIX YPAaBHEHHU Ha YCTOMYUBOCTD
16. TlpunoskeHusI YUCITOBBIX U CTEMIEHHBIX PSIOB JJIA MPUOIKEHHBIX BRIUUCICHUN
17. Kombunatopuka. Teopust BeposTHocTel. CirydaiiHple BETUIMHBI.
18. DeMeHTh CTaTHCTHYECKUX HcclienoBaHuii. OO0paboTka W TpeJCTaBICHUE TaHHBIX
HKCIIEPUMEHT
3 cemectp
KommiekcHbie uncna
@OyHKIMHA KOMIUIEKCHOTO ITEPEMEHHOT0
HNuTterpupoBanne QyHKIUH KOMITIEKCHOTO MIEPEMEHHOTO
CgoiicTBa (YYHKIMI KOMIUIEKCHOTO IEPEMEHHOTO
Pasnoxxenne GyHKIIUN KOMILIEKCHOTO IlepeMeHHoro B psf JlopaHa.
Nzonuposanubie ocodbie Touku OKII. BeraeTsr
[IprMmeHeHre BbIYETOB /IJIs1 BEIYMCIICHUS HHTETPAJIOB
[Tomyuenue nzo06pakeHu
[TocTpoenue n3o00pakeHUi J1s KyCOYHO-TUHEHHBIX (DYHKITHI
HuddepennrpoBanre U HHTETPUPOBAHNUE N300paKCHUI
. BoccranoBnenue opurunana rno ApoOHO-paoHaIbHOMY H300pakeHUIO
. BoccraHoBieHune opuruHaiga 1no u300pakKE€HHUIO C MCIOJIb30BAHUEM CBEPTKU U TEOPEMBI
3aras/bIBaHus
13. M3o0paxxeHus Jyisi KHTETPAJIOB C IIEPEMEHHBIM MIPEIEIIOM U TIPOU3BOIHBIX
14. OmnepartopHbiii MeTOA penieHus qudGepeHInaTbHbIX YPaBHEHUN U UX CUCTEM
15. HMcnonws3oBanue npeodpazoBanus Jlammaca st MOASTUPOBAHUS AIEKTPUICCKUX TICTICH
16. Psaawl u mpeoOpazoBanus Oypre
17. I'apMOHMYECKHIT aHATTU3 U CUHTE3 CUTHaIa
18. YacToTHbIe U BpeMEHHbIE XapaKTEPUCTUKH CUCTEMbI aBTOMAaTUUECKOIO yIPaBICHUS

XN B DD —

[a—
SOk WD =

—_ —
N —

9.1.4. IlpuMepHbIii NepedyeHb BAPUAHTOB (3aaHNI) KOHTPOJIbHBIX padoT

Cemectp 2
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Kontpoasnas padoTa (THmoBoil BapHaHT)

3aganne 1. [TocTponTs 00macTs D HaMeHEHNHA IEPEMEHHEIX X H V, 3313HHVI) HePAaBEeHCTEAMH:
(0=x=1,

C_J:" <y <.

Jaganne 2. HalH of1acTs onpefeneHad HyHKIIHEE -

0QIIacTE eg CYVIOECTEOBAHHA.

_ll_.' _II.'

3aganne 4. [locTpoHTs MHERH VPOEHRT %F%

Saganrme 5. HaliTh mpegenst dyHEIHES:

N o e x%+4x-21 %% +4x-21
3 Im —————: b) fim ————: ¢) fim = -
2 x— 7 — 4yt a4y ) =7 x+7 ) —=3  x+7
Pyl - I -2in T -zin T
d) tim 2x+1-3 : €) tim 2x E].ﬂl; im .1.5111‘.1.;
x—4-x=2 -2 #—01—cosx x—0 1223y
- - y 2x+1 F -  2x+1 -
{ 3 \ { 3, A3 _Avd _ 3
g) tim| ?-l 11 | h) fim| ?:.k 11 | R —hq —l} &
x| 3y £y -3/ =1 3x? 1 -3 x—m 3T+ xt = 4x
I oy vy — _hC
]jm“l1 X 1; k) fim _.1.1 X 1; ) fim 1+x -1 X
1. =13y =y —4 =03 3" + x4 x—0 3x
3amamsme 6. Hafity lim '17_‘1.
:—>=' -
Ixi— 17
Sagamne 7. Jokazate, 910 fim = 3‘1 — HE CVIOECTEVET.
v T 43
[ 1] v

3apamme 8. CpaEHHTE AR DECKOHETHO MAMEe (v ) H (x| opH ¥ — 0, ecm

a) ofx)=sindx—2tgx, PB(x)=-+
b) ofx)=cos'x-1. [3[.1;'|={.m—1_
Sapanme 9. i gaHHER EECKDI;E‘!HO MATEIX IPH X —» X BEJHYHH 3alHCATh 3KEHEATEHTHEIE B
EHIE ,e[[x—x,_,]l:
a) x-a.rctgi,l"_, x,=0;
b) sin[.r-sinﬁ}, x,=0;
c) In'(x*+x-19), x,=4;

d) f35-x' -2, x,=3

Jagamme 10, Hcoonegosars BEa HEMPepHEEOCTE VHEITHE.
45

a) y=—-;
) x =25

b) y=1+37 |
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KonTpoasHas padoTa (THIOBoil BapHaHT)

3agamme 1. Hafithd nepevio H BTOPVE) OPOHIEOTHEE VHEITHE:
2) it =4
b) arccos’xy +siny=1;
c) x =aretg(e )+ vix-1)=0,
d) siny=x+3v,
g) ysinx=cosxy,
fi x'+y -3axy=0,

c[.1:=|:|:rs: f
2 y=sin'r.
) J.r=?:'—r":=
ly=3r—1".
i ﬁ:x-= ctgt, .
| y=1%-cosf+snt
3aganme 2. HaliTH 9acTHEIE DPOM3BOIHEE - H = GVHEIMHHA:
a) __=3.1:' —). b) - =Incos 2y

x—y* .Y:—MI{:I_'=
€) z=.fx")" —ctgexp|sin’y); d) -=(x* —5}; e ———
' ' ' arcsin,,’?x—;“

3aganme 3. BEMHCTHTE 3HA9EHAE IPOHZB0OIHOH (VHKOHH B TOTEE:

i :x= -1,
a) - =larcsin > —{4—x° L X, =2 b) ! t t =2
2 ' ¥y= .
R "
3amanue 4. Hafita nepesn oy # eTopoll d° v arddepermmaner dyHEmmE:
a) y=ctg’x; blj'=[1n3;|“"':.
3amamme 5. Haffth =acTHRIe DpoM:BogHEIE -' H o/ coomHOH 4vEKDHE C=u'V, Ime

u=In|{x—6y°|, v=cos3x.

3amanne 6. Hafitn nporzEommyio -, ecn :=%, r=arcsing, v=+1-1".
0

- ;o .2
3aganme 7. Halith npomseogeyio i H % ECTH :=.1:{,"j_'—j'-]n|.1:' —.\,{'F:I,I'IIE: )y =sn ;3
!EE:;"““';E:""'E&‘“. = dx | x—
3aganme 8. Hafita neperii d- W BTOpoi d - aaddepeRIHATH GVHKIHE - = )-sin(X—)).
3amamme 9. HafiTH 9acTHRle OpOHIEOTHEIE -’ W - HeseHoH QVHKIMHE -(X,)), 33gaHHOH

F sy 3y - .
ERIpZEEHHEM X-In|z° —J'I'=T—1ﬂ|_-" —4y).
! x '
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Samanne 1. HafTH HETErpankl:

dx

Y Y14y ;

S T

V7=

9 [—2—:
Yo rgdeiny i

D (1x) s

E

3aganme 7. HaliThH HETErpaisl:

2) [+2' +1dx;
d) j%-e"aﬁ:;

Samanne 3. HafTH HETErpankL:

e Th

3amanne 4. HaliTH HHTErpais

ax

O
i+sEnxy+cosx

d) Jﬂﬂ:.T-Cm xd ;

Cemectp 4

b}jlix;
E}j\l,j%;
h}J' b bl

+2x+4°

k) J'ﬂ'n:.r-cns*.mﬁ;;

b) [arctgSxd:

e) J'e""n:crsil.m&;

b}fl —l

b) jq.'x+ir.§r_
x+7

b
e) J'cns*gaﬁ.,
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KontpoasHas padoTa (THNOBo# BapHaHT)

) Yot —dx -6 ;

1) J' cossx-cos Grdy .

C}J'x-]n".m?r;
f) [x*-37ar.

J‘x’—?x—la‘r
b ——
X =5 +Tx

dx )
o FEy
f) [dn'xdr.
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KoaTpoasnas padora (THOOBOH BapHaHT)

3agamme 1. Mapmmmena - =3-37 - =5-4/ BEMHCIHIE:

D25-3,; 2 () DI H 2= 9,

Pe3vIETaTH NpPeICTAEHTE B NOKASATENEHOH H AmTebdpardeckol dopuax.

Jagamne 2. Janp gucna -, =3-3i - =5+4/ DRMHCIHIE:
1)Inz. 2)cosz,, 3) shz .

Pe3vIETaTH NpPeICTAEHTE B NOKASATENEHOH H AmTebdpardeckol dopuax.

3agapme 3. PeOmiTs VpaEHEHRT. 1) sho+cho=2i, Nzt +o=3i.

3amanue 4. [IpoRepHTE CYIIECTEORAHHE IPOHECTHOR /(| 14 2amamHol f1 ).

B cay4ae yTBEpIHTENEHOTO OTEETA BEMHCIMTE (v v |-

flz)=x" =30" +1+i3x"y-3"): x,=Ly,=-1.

3agamme 5. BOCCTAHOEHTE aHATMHTHYECKVED B OKDECTHOCTH TOYEH - (DVHEIHED fZ) mo ee
EEIIECTECHHOH 1| X, J'] HITH MHHMOH 9acTH V( X,V ) H 3Ha9eHH0 f1 2, ):
Ulx,vi=x—x'+30°, flL-1)=3+i.

3aganne 6. BEMHCIATE KpHEOMIHE: HHEIR M rae AB — oTpezoK KpHEOH V| X)
18

oT To49KH A (X,.¥,) o ToukE B x,.p.):
4. flz)=4z"+1; AB:y=—x; A4(0,0): B(lL-1}.

HHTETPAIE] |z |4t . toe L — 237aHnad mHEHA.

. L —momanan c gepmmmanm: - =0, 2, =12, =1+7;
2 Az)=z=—|; LZ{.‘|RE:}U=|:|=1}.
Jagamme 8. Iloamsvack HEIerpansHOH dopuyaoE Ko H ee CISICTBHEM, BEMHCIHIE
HHTETPaEL
1 sndi
NI =— ——di;
)1 27 [ﬁ:|r—3}|r—4} ’
ok ) )
1 sandi
NI =— —  ds:
) L Eml_[_ﬁ:|r—3}|r—4} ’
1 ; sindr
hil=—@p —80
) EEIHH_S_ (1-3)(1—4)
Jagamme 9. OmpeenHTs H DOCTPOHTE HA KOMIDIEKCHOH IUTOCKOCTH CeMeHCTEA THHHH, 3a1aHHEN
YpAEHEHHAMH
1) Im{z-i)i=C, 2};=
Cos{arg z|
3aganne lﬂl Ha xouommercHOH IIIOCKOCTH aINTPHYCBATE O00MacTH, B KOTOPEIN NpH
OTODpLEEHEH i flz)=2ie' " uMeeT MecTo:

Iy cgarme A<l. 2)moeopor Ha vrom < o <907,
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KonTpoasHas padoTa (THNOBoil BapHaHT)

3aganne 1. Hecneaorats Ha abCOMOTHYEC H VCIOEHVED CXOOHEMOCTE PAT.
= 1
Z‘ (3n—i)nn
3aganne 2. HaliTH B DOCTPORTE OOMACTE CXOOEMOCTH pATA
= (z=i} = |1—.r:|

2wt

wmol 2—1)  Foi(z—

3aganne 3. Haiith Bce pasnoxeHsa JaHHOR fp}munmﬂpﬂqﬂopanann CTEMEHAM - —2
Bz -256 . z=3
Iy — = - =0; DzeEn = =1.
) ot 48271280 ) z-1

KonTtpoasHas padoTa (THIOBOI BapHaHT)

Jagamme 1. HafiThH Hz00paEeHre, HCOOME3VA TEOPEME]l THHEAHOCTH, 3333 EEAHH

(omepesxenns), CMEINEHHA, MOTO0HE, 714 3a0aHHe GvHEEIHE 1)
! w i )

1) f(¢t)=sin| 22‘—£|; 2) f(t)=cos| it—E|;

i 3 : 4,

T | 3 P 2x 0
3)f(t)=e"sin 2-Z I: 4) f(t|=¢" cos| 2w+ -

: 3 r : 3
Jaganne 2. Hafth HzobpaseEde 418 QVHKIHE, 331aHHOH rpadHIecEH:

Jiv

0 1

Led
[

-1
Jagapme 3. Halit meodpaxeHHe, BHCIONEIVA TEOpEMY 3aMasOHEBaHHEA, JI1 2303HH0H GVHEIEHE,
Bilan
6. [ 1, 0<t<l, [rﬂ-::r-:z: t, O0<i<l,
) flt)=4 -1 1<t <2, N ft)=12. 2<H, NAt)=—1+2 1<t <2,
| 0, #<07>2; |[] <0 070, F>2

Jagamme 4. Hafith maodpasenne omi (VHKOHH, HCIOMESVA TeopeMbl AHQGepeHIHpOBAHHA H
HHTETPHPOBAHHA, 711 3a0aHHol dvHKImE F1):

S i) : - 2sh(3t)—cht

1) fif)={t"+1)sh(r); D )y —m404

i

- .. 12p-6p=2 -
3agamme 5. [To H3oOpaseHm F|p|=—"———— ONpPEIEIHTE OPHTHHAT [} :
=i

) My TeM PasIoEEHN Ha 3MeMEHTApHEE PO,
0) mpEMeRET GOPMYIH PAATOREHHA.

3apgamme 6. [To H200paEeEmIy F| p) ONPETENHTE OPHTHHAT (1) :

. 8 . e (p+2)
1) Fp)=———: 2) Fp)=————.
) Fip] 2 -10) ) Flp) 7 ~4p_12
3amamme 7. Hafitn Hzodpaxesne o GyEEOHE 1)
J [ i N £ 'j- P -
1)ﬁr’}=f€ cosidr ; 2) f”'|=E[m smr'].

9.2. MeTonnueckne peKOMeHIalUN

YueOHBI MaTepuan u3iaraercs B GopMme, MPernoiaraliie caMoCTOsSTEIbHOE MBIIIICHUE
CTYJIEHTOB, camooOpa3oBanue. [Ipu 3ToM camocTosITeNbHas paboTa CTyICHTOB UIPAET PEIIAIOIIYIO POJIb
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B XO/JIe BCETro Y4eOHOro mpolecca.

HauaTp uzydeHue qucHMIUIMHBI HEOOXOIMMO CO 3HAKOMCTBA C paboueil mporpaMMoi, CIUCKOM
y4e0HO-METOUYECKOTO U MporpaMMHOro odecredeHusi. CamocrosiTenbHas paboTa CTyJeHTa BKIIOYaeT
paboTy ¢ yueOHBIMH MaTepualiaMH, BBIIOJTHEHHE KOHTPOJIbHBIX MEPONPUATHH, MPeayCMOTPEHHBIX
y4€OHBIM TUTAHOM.

B npouecce uzydeHus: TUCUUILIMHBI ISl Ty4YIIETO OCBOEHUS MaTepHaia He0OX0IUMO PEryJIspHO
oOpamaTbcsi K pEKOMEHAYEMOW JUTEepaType U MCTOYHUKAM, YKa3aHHBIM B y4eOHBIX MaTepuanax;
MOJIb30BaThCsl yepe3 KaOMHEeT CTy/AeHTa Ha cailte YHuBepcuteTa o0pa3oBaTeIbHBIMU pecypcaMu
ANEKTPOHHO-OMOIMOTEYHON CUCTEMBI, a TAK)KE 00IIETOCTYTHBIMU HHTEPHET-MIOPTaIaMU, COACPKAIIUMHU
HAayYHO-TIONYJSIPHbIE U CIEIUaJIU3UPOBAHHBIE MaTepHasbl, MOCBSIICHHbIE PAa3JIUYHBIM acHeKTaM
y4eOHOW AMCUUILTHHBIL.

[Ipu caMoCTOATEIHLHOM U3YYEHUU TEM CIIEAYHTE PEKOMEHIAIHSIM:

— YTEHHE HWJH MPOCMOTP MaTepHuajia OCYLIECTBISHTE CO CKOPOCTHIO, NOCTATOYHOM s
WHAUBHUAYATbHOTO MOHMMAHUS U OCBOEHHS MaTepuaja, BbIJENsis OCHOBHbIE UJEH; HA OCHOBAHUHU
M3YUYEHHOT'0 COCTaBUThH Te3UChl. OCBOMB MaTepual, MOMbITATbCS COOTHECTH TEOPHUIO C MIPUMEpPAMHU U3
MIPAKTUKU;

— €CIIM B TEKCTE BCTPEUAIOTCS HE3HAKOMbIE UM MAJIO3HAKOMbBIE TEPMHHBI, CIIEYET BBISICHUTH UX
3HaYeHHE JIJIsl TOHUMaHUS JajbHEHIIero MaTepuarna;

— OCMBICIIMBalTE MPOYUTAHHOE U N3YUEHHOE, OTBEUATE HA MPEJI0KEHHbBIE BOIIPOCHI.

CtyneHThl MOTYT MOJy4aTh HHAUBUIyaIbHbIE KOHCYJIbTAIMH, B T.4. C UCIIOJb30BAaHUEM CPEJICTB
TEJIEeKOMMYHHUKAIUH.

[lo nucuunavHe MOTYT MPOBOJIUTHCA JOMOJHUTEIbHbIE 3aHATUS, B T.4. B opMe BEOMHAPOB.
Pacnimcanue BeOMHApOB | 3anucyu BEOMHAPOB MyOJMKYIOTCS B DJICKTPOHHOM Kypce / JIEKTPOHHOM
YKypHaJIe Mo TUCIUILUINHE.

9.3. TpeGoBaHusl K OLIEHOYHBIM MaTepPHAJIaM ISl JIMI ¢ OTPAHUYEHHBIMH BO3MOKHOCTIMU
310POBbsI H HHBAJINI0B

Juis nun ¢ OrpaHUYEHHBIMH BO3MOJKHOCTSIMM 3J0pPOBbS U HWHBAJIUIOB IPEIYCMOTPEHBI
JIOTIOJTHUTEJbHBIE OLIGHOYHBIE MaTepuabl, EPEeYeHb KOTOPHIX yKa3aH B Tabmuie 9.4.

Tabnuna 9.4 — JlomonHUTENbHBIE MaTepHUalibl OLEHUBAHUA IJs JHUIl C OTPAaHUYCHHBIMH
BO3MOKHOCTSIMH 3JI0POBbSI U MHBAJIUJOB

Kareropuu o6yuaronuxcs

Buapl 7onOMHUTENBEHBIX OLIEHOYHBIX
MaTCpHaIOB

@DopMbI KOHTPOJISL ¥ OLICHKH
pe3yJabTaToOB 00yUYEeHUs

C HapymeHusIMH ciIyxa

TecThl, TUCbMEHHBIC
CaMOCTOSITeNIbHBIE PAOOTHI, BOIPOCHI
K 3a4€Ty, KOHTPOJIbHBIE pA0OTHI

[Ipenmy11eCTBEHHO MMCbMEHHAS
IIPOBEPKA

C HapyHICHUSMU 3pEHUS

CobecenoBaHue o BOIpocam K
3a4eTy, OMPOC M0 TEPMHUHAM

[Ipenmy1iecTBEHHO yCTHas
poBepKa (MHAWBUIYATBHO)

C HapyuIeHUsIMH OIIOPHO-
JIBUTATEIILHOTO arlnapara

Pemenue nucTaHIIMOHHBIX TCCTOB,
KOHTPOJIbHBIC pa6OTBI, IIMCBbMCHHBIC
CaMOCTOATCIIbHBIC pa6OTBI, BOIIPOCHI

K 3a4CTy

HpeI/IMYH_IeCTBeHHO
JUCTAaHIMOHHBIMH MCTOAaMU

C orpaHMyYeHUSIMH TIO
o0IIeMe TUIIMHCKUM
MOKa3aHUSIM

TecThl, TUCbMEHHBIC
CaMOCTOSITENIbHBIE PAOOTHI, BOIPOCHI
K 3a4eTy, KOHTPOJIbHBIE paOOTHI,
YCTHBIE OTBETBI

[IpeuMy1ieCTBEHHO POBEpPKA
METOAaMU, ONIPCACTIAIONIUMUCA
UCXOJS U3 COCTOSIHUS
o0yJaromerocss Ha MOMEHT
IIPOBEPKU

94. MeToauuyecKkue PCKOMEHAAIUHA 110 OMCHOYHBIM MaTepHaJdaM J1Jd JUIl ¢ OrPAaHUYCHHBIMHA

BO3MOKHOCTSIMM 310POBbS 1 HHBAJIMI0B

Jns nun ¢ orpaHUYEHHBIMH BO3MOXKHOCTSIMU 3J0POBbSI U MHBAJIHUJIOB MPEayCMaTPUBACTCS
noctymnHas popma MpeaoCTaBICHHS 3a/IaHUi OIIEHOYHBIX CPEJICTB, & HMCHHO:

— B mieuaTHou hopme;

— B I1€YaTHOH (hopMe C yBETUUYECHHBIM IIPHPTOM;
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— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— METOJIOM YTEHUS aCCUCTCHTOM 3aJJaHHs BCITYX;

— MPeIOCTaBICHNUE 3aaHNUs C UCIIOIB30BAHUEM CYPIOTIEPEBO/IA.

Jlumam ¢ orpaHUYEHHBIMH BO3MOXXHOCTSIMHU 3[I0POBbSl M MHBAIUIAM yBEIMYHBACTCS BpEeMs HA
MOATOTOBKY OTBETOB Ha KOHTPOJIBHBIE BOMPOCHL. [[s Takux oOydarommMXcs MpeaycMaTpUBaeTCs
nocTymHas popMa npeoCTaBICHHs OTBETOB HA 33aJJaHHs, 2 UMEHHO:

— MUCBMEHHO Ha Oymare;

— HabOp OTBETOB Ha KOMIIBIOTEPE;

— HabOp OTBETOB C UCIOJIH30BAHNUEM YCIIYT aCCHCTEHTA;

— MPEJICTaBIIEHUE OTBETOB YCTHO.

[Ipouenypa omeHUBaHHUS PE3yIbTATOB OOYYECHHUs JUIl C OTPAHUUYCHHBIMU BO3MOXXHOCTSIMHU
3I0pPOBbSI U MHBAIUIOB 10 JUCIUILIMHE TPEIyCMAaTPUBACT MPEAOCTaBIeHNEe HHPOopManuu B GopMax,
aIalITUPOBAHHBIX K OTPAaHUYEHHSIM UX 3JI0POBbsI U BOCIIPHATHS HHPOPMAaITUH:

Jst U ¢ HapylIeHUsIMU 3peHu:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOUW popMe yBEITUUCHHBIM HIPUGPTOM.

J st U ¢ HApyIIeHUsIMU cJIyXa:

— B (popMe 2IIEKTPOHHOTO TIOKYMEHTA,

— B IIeYaTHOU (opme.

J1st U1 ¢ HApYIIEeHUSIMU OTIOPHO-IBUTaTeIbHOTO anmapara:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOU (opme.

[Ipn HEOOXOMMMOCTH IS JUIl C OTPAHHUYCHHBIMU BO3MOXXHOCTSIMH 3J0POBbSI U MHBAJIHJIOB
mpoIielypa OIEHUBAHUS PE3yJIbTaTOB 00yUEHHSI MOKET MPOBOAUTHCS B HECKOJIBKO 3TATIOB.
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