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1. IEJIM ¥ 3AJJAYM OCBOEHUS U CIIATIIAHBI

esb oCBOGHUS AUCUUIUIMHBI ABIsETCS (OPMUPOBAHUE 3HAHMN, YMEHUI M HABBHIKOB B 00J1aCTH
TEOPETUYECKMX OCHOB BBICIIEH MAaTEMaTHKH, COBPEMEHHBIX METOAOB PELICHUs 3a7a4, IPAaKTUIECKUX Me-
TOJIOB MX NMPUMEHEHUS NMPH M3YYCHUH OOIIEMH)KEHEPHBIX M CHEIHAJIbHBIX AUCUUIUINH, UCIOIb30BAHUIO
3HaHUH, MOJy4YEHHBIX B pe3yibTare (yHIaMEHTAIbHOM MOATOTOBKH MO BBICIIEH MaTeMaTHKe, B OOLIMX
npoeCCUOHATIBHBIX AUCHUIUINHAX, JUIS PELICHUS MPAKTUUYECKUX WH)KEHEPHBIX 3a]1ad, CBA3aHHBIX C pac-
4ETOM IIapaMeTPOB U PEKUMOB JIEMEHTOB KOHCTPYKIIMN U31E€IUA MaIMHOCTPOEHUSL.

3agaumn: U3yyeHUe MOHATUIHOIO anmnapaTa BbICIIEH MaTEMATUKH, OCHOBHBIX TEOPETHUUYECKUX I10-
JIO’)KEHU! W METOJIOB, IPUBUTHE HABBIKOB IPUMEHEHMS TEOPETUYECKUX 3HAHUU JUISl PEIICHUS IIPAKTHYC-
CKHX 3aJ1a4.

2. MECTO JUCIUMIIJINHBI B CTPYKTYPE OI1 BO

Jucuumnmna «Beiciiasi MaTeMaTuKa» OTHOCUTCS K 0053aTEIbHON YaCTH MPOTPaMMBI.

Jis u3ydeHus JaHHOW TUCHIUTUIMHBI HeOOXOAMMBI 3HAHHS, YMEHUS U HaBBIKU, (POpMUpyeMbIe 0a-
30BbIM CPEJHUM 00pa30BaHUEM.

3HaHUs, YMEHUS U HaBbIKH, [TOJyYCHHbIE CTYJEHTaMHU B MPOLIECCE W3YYEHUS TAHHOW JUCLUIUIN-
HBI, SIBJIAIOTCS 0a30BBIMU ISl H3YyUCHHUS CICAYIONINX JTUCIUILINH

duzuka;

XuMus;

Teopernueckas MexaHHKa;

OU3NKO-XMMHUYECKHE OCHOBBI TIOATOTOBKU BOJIBI M TOTINBA.

3. TPEBOBAHUS K PE3YJBTATAM OCBOEHUS IUCHUIIJINHBI

OcBoeHMe AUCHMILIMHBI HAlIPaBJIE€HO HAa (POPMUPOBAHUE JIEMEHTOB CIEIYIOIMIMX KOMIETCHIUN B
cootBercTBUM ¢ PI'OC BO un OII BO no nanHOMy HalpaBJIEHHIO TIOATOTOBKH:

IlepeyeHb MUIAHUPYEMBIX Pe3yJbTATOB 00YUYEHHS 10 JUCHUIIMHE (MOAYJIK0), COOTHECEHHBIX
¢ HHAMKATOPAMH JOCTHKEHHUSI KOMIIeTeH M

Komnerenuus NuukaTopsl J0CTHKEHHUST KOMIIe- Pe3yabTaThl 00yueHHs
TeHIHUI

OIIK-2. Cnocoben OIIK-2.1 Mcnonb3yeT BO3MOKHOCTH | 3HAET: OCHOBHBIE MAaTEMATHUECKNE MO-

PUMEHSTH COOTBET- | COOTBETCTBYIOMIETO (PU3UKO- JIeTTN; CTPYKTYPY COBPEMEHHOM MaTe-

CTBYIOUIMH (PU3UKO- | MaTEMaTUYECKOro anmapara pu pe- | MaTUKH; METO0JIO0THI0, METOIbI U

MaTeMaTHYECKUH ar- | MeHUH TPOoPeCCHOHATBHBIX 3a1a4 MPUEMBI TIPOBEICHUS KOJTMYECTBEHHOTO

napaTt, METO/blI aHa- aHaJN3a ¥ MOJICIIMPOBAHUS TTOBEICHUS

J¥3a U MOJIEIINPOBa- TEXHUYECKHUX CUCTEM, COOBITHI U TIPO-

HUSI, TEOPETUYECKOTO LIECCOB.

Y DKCIIEPUMEHTAJIb- YMeer: HCronap30BaTh MATEMATHYECKUI

HOT'O UCCIIEIOBaHMS S3BIK 1 MATEMaTUYECKYIO0 CUMBOJIMKY

NIPY PEIICHUH TIPO- MIPH TOCTPOCHUN MaTeMaTHIECKUX MO-

(eccnoHaIbHBIX 3a- Jenei.

nad Brnaneer: MaTeMaTn4ecKuMu, CTaTH-
CTMYECKHUMH U KOJTMYECTBEHHBIMU Me-
TOJIaMH PELLCHHsI TUIIOBBIX MaTeMaTH-
YEeCKHX 3a/1a4.
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OIIK-2.2 IIpumMeHsieT METO/Ibl aHa- 3HaeT: OCHOBHbBIE MATEMAaTUYECKUE ME-
JU3a U MOJICIIMPOBAHMUSI IIPH perie- TOJIbl aHAJIN3a, MOJICJINPOBAHUS U Pe-
HUH NPO(HECCHOHAIBHBIX 3a/1a4 LICHUS 33734 MPUKIAJHOTO XapaKTepa;

VMeer: ocTaBUTh 331a4y Ha MaTeMa-
THYECKOM SI3bIKE, TPOM3BECTH aHAIN3
JIaHHBIX, BEIOPATh MaTEeMaTUYECKHUI
METOJI ¥ ITPOM3BECTH pPacyeT, poaHa-
JIN3UPOBATH NOTYYCHHBIC PE3yJIbTATHL
BJIa,IIeeT: HaBbIKaMU IMIPUMCHCHUA Ma-
TEMaTUYECKHX METOJI0OB, TEXHOJIOTHI
IIpU PELIeHNH 33/1a4 B poeccro-
HaJIbHOM JIeSTeIbHOCTH.




4. CTPYKTYPA U COAEPKAHUE JUCHUIIJIMHBI
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CMOJIEHCKUA
( eounnan

M3

CTpyKTypa AMCUMIIJIMHBI:
Cemectp 1 Cemectp 2 WToro 3a kypc
Axagemunyecknx 4acos Axagemunyeckux vacos AKafeMmn4ecknx 4acos 3.e.
WHpekc HanmenoBaHnve « H K H K H Kad. Cemectp
OHT pOrib . efenb | KoHTponb e. leaenb | KoHTpone efens
PO Bcero| K" | e | a6 | mp | ker | cp A PO cero| X" | nex | nas | mp |kem | cp [ KOHT A PO Beero| %" | nex | nas | mp ke | cp Beero| ' H
TakT. TaKT. pone TaKT.
3k 3a0
51.0.04 BbicuBs MaTeMatuka 3k 216 | 68 | 34 34 112 3a0OPrP | 144 | 50 | 34 16 85 9 TT: 360 | 118 | 68 50 197 10 23 123
CemecTp 3 Cewmectp 4 WToro 3a kypc
Axagemunyecknx 4acos Axagemunyeckux vacos AKafeMmn4ecknx 4acos 3.e.
WHpekc HanmenoBaHve K " K H K H Kad. Cemectp
OHT pOrib . efenb | KoHTponb e. leaens | KoHtpone efens
PO Bcero| K" | e | nas | mp | ker | cp A PO cero| X" | nex | nas | mp |kem | cp [ KOHT A PO Beero| %" | nex | nas | mp |Kken | cp Beero| ' H
TakT. TaKT. pone TakT.
51.0.04 Bbicleq MaTeMaTvka OkPP | 180 | 68 | 34 K2 76 OkPrP | 180 | 68 | 34 k2 76 5 23 123
OBO3HAYEHUA:
.

Buibl npomMe:kyTouHO# aTTecTaluu (BUAbI KOHTPOJIS):

DK3 - 9K3aMEH;

3a0 - 3a4eT ¢ OLCHKOM;

3a — 3auer;
Buawl pador:
KoHTakT. — KOHTaKTHast paboTa 00YJarOIIUXCs C MPETIOaBaATEIEM;
Jlex. — NEeKIMOHHBIE 3aHATHS;
JIa6.— nabopaTopHbie paboTHI,
[Ip. — mpakTUUYECKUE 3aHATHUS;
KPII — xypcoBas pabota (KypcoBoil MpoeKT);

PI'P — pacuetHo-rpaduyeckas padora (pedepar);
CP — camocTosTenpHas paboTa CTYJEHTOB;
3.6.— 00bEeM AMCLUIUINHBI B 3a4ETHBIX €IMHUIIAX.
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Coaep:xaHue THCUMILINHBI:

HaumeHoBaHMe BUI0B 3aHATHH U TEMATHK, COJEePKAHNE

JEeKIMOHHbIE 3aHATus 51 mrt. no 2 yaca:
Tema 1. D1eMeHTHI THHEHONH aaredpsbl
Jlekums 1.1. Marpunel. OcHoBHbIE nOHATUSA. [eficTBus Hax MaTpuuaMu. Onpenenure-

mu. OcHoBHBIE noHATUs. CBOICTBA onpenenuTenei. (2 yaca).

Jlekuusi 1.2. Hesbipoxxaennsie Matpuiibl. OcHoBHble NoHATUSA. OOpaTHas MaTpuIa.
Panr marpungel. (2 gaca).

Jlekums 1.3. CucteMbl TUHEHHBIX YpaBHeHHH. (2 daca).

Tema 2.91eMeHTbl BEKTOPHOM aJre0phbl.
Jleknus 2.1. Bextopbl. OcHoBHbIC TOHATHS. JIMHEHHBIE onepaniuu HaQ BeKTopamu. [1po-

eKIUS BEKTOpa Ha OCh. Pa3joeHne BEeKTopa 1Mo opTaM KOOPIWHATHBIX oceil. MoIylib BeKTopa.
Hanpapnsromue xocuHychl. J[edCTBUS HajJ BEKTOpaMH 3aJaHHBIMHU Tpoekuusmu. CkanspHoe
NIPOM3BEICHUE U €r0 CBOMCTBA. HekoTophie MPUIIOKEHHUS CKAJIIPHOTO Mpou3BeieHusl. (2 yaca)

Jlexuusi 2.2. BekTopHOE NMPOU3BEICHUE U €ro CBOMCTBA. HEKOTOphIC MPHIIOKEHUS BEK-
TOpHOTO TpousBeneHus. CMeaHHOe MPOU3BEACHNUE U ero cBoMcTBa. HekoTophie MpHiIoKeHUs
CMEIIaHHOTO TIpou3BeeHus. (2 yaca)

Tema 3. AHaauTHYECKAS reOMETPHUS HA MJIOCKOCTH
Jlekuus 3.1. Cucrema KOOpAWHAT Ha MJIOCKOCTU. Y paBHEHUE MPSMOIl Ha MIIOCKOCTH.

OcHoBHbIe 3a7auu. (2 Jaca)

Jlekuus 3.2. Jluauu Broporo nopsiaka. OxkpyxHocTs. Dimunc. ['unepoona. [Tapabora.
OO6miee ypaBHEHHE TUHUN BTOPOTO MOpsiaKa. (2 gaca)

Tema 4. AHAIUTHYECKAS TeOMETPUS B IPOCTPAHCTBE

Jlekums 4.1. AnHanutuueckasi reoMeTpus B mpocTpanctse. [Ipsimas u mmockocTs. (2 vaca)

Jlekuus 4.2. AHamuTHYeCKast TeOMETPUs B TpocTpaHcTBe. [IoBEpXHOCTH BTOPOTO MOPSIJI-
Ka. (2 yaca)

Tema S. Ilpeaent

Jleknus 5.1. Beenenne B Maremarnueckuii ananmmu3. OyHKIHS 1 €€ OCHOBHBIE CBOMCTBA.
Yucnossle nocienoBarenbHocTu. [Ipenen uncnoBoii nocnenosarenbHocTU. CBONCTBA MPEIETIOB.
beckoHeuHO Masbie MOCIeN0BaTeIbHOCTH. beckoHeuHo Oonbimme mociaeaoBareabHOCTH. CBS3b
MeXy OECKOHEUHO OONBIIMMH M OECKOHEYHO MajbIMU TOCIeI0BaTeNbHOCTIMU. [IpenenpHbIi
nepexoJi B HEPABEHCTBO. 3amedareNbHble npezenbl. [locnenoBareTbHOCTh U €€ TOANOoCe0Ba-
TEIBHOCTH. (2 yaca)

Jlekums 5.2. Ilpenen ¢yHknum B Touke. Teopembl 0 CBOMCTBAaX MpenenaoB (YHKIUH.
CpaBHenue OeckoHeuHO Maibix GyHkuuii. [lepBbIif, BTopoil 3ameuaTenbHble mpeneisl. Tadnuia
sKkBUBaJIeHTHOCTH. [Ipenen creneHHo-mokazaTebHON QyHKIMH. (2 yaca)

Jlekumus 5.3. HenpeproiBHbIe QyHKIHH. ApUPMETHUIESCKHE ONIEpalliy HaJl HEMPEPHIBHEIMU
dbyakuusimu. Toduku pa3peiBa U UX Kinaccudukamnus. JIokaapHble CBOMCTBA (PYHKITUN HENPEPHIB-
HBIX B Touke. CBolicTBa (hYHKIUI HEMPEpHIBHBIX Ha oTpe3ke. CyIecTBOBaHNE U HEMPEPHIBHOCTh
obpatHo#t ¢pyHKIMH. (2 yaca)
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Tema 6. [Ipou3BoaHbIe
Jlekuus 6.1. 3agauu nmpuBomsmme K AuddepeHnrnaIbHoMy ucuncieHuro.OnpeaeneHue

MPOU3BOAHON. MeXaHUYEeCKU U Tr€OMETPUUECKUN CMBICI MPOU3BOAHOM. CBOMCTBA MPOU3BO/I-
HbIX. [Ipon3BoaHas cinoxuoit pynkuuu. [IponsBoaHas oOpaTHON QYHKIIHH.

Jleknmusi 6.2. Jlorapudmuueckoe nuddepenmupoanue. I[IpousBogHas CTeneHHO-
nokasarenbHoN QyHkuuu. [IponsBoanas ¢byHkiuu, 3aganHoi napamerpuyecku. duddepeniu-
pyemocth Gynkuuu. duddepennuan. I'eomerpuueckuii cmpicn auddepennuana (yHKIHH.
[Tpumenenne nuddepennnanoB B NpuOIMKEHHBIX BhIYUCICHUsAX. [IponsBogubie u nuddepeH-
MBI BBICIIUX TOPsAIKOB. OCHOBHBIE TeopeMbl auddepeHnnanpbHoro ucuncienus. [Ipasuino
Jlonurains. PackpbiTHe HEKOTOPBIX HEOTpeeIeHHOCTEN. (2 yaca)

Tema 7. I'paduku
Jlekumsa 7.1. ®dopmyna Telinopa. MccnenoBanue GyHKIMU Ha MOHOTOHHOCTB. Mccie-

JoBaHUE (PYHKIIMH Ha KCTpeMyM. (2 gaca)
Jlexuus 7.2. Hanmensinee u HanOombIee 3HaueHne GyHKuuU. HampaBieHue BBITYKIIO-
CTH U TOYKH neperuda rpaduka. AcuMnToTsl rpaduka GyHKIum. (2 yaca)

Tema 8. KoMmmiekcHbIe YHCJIA
Jlekuust 8.1. [loHsATHE KOMIUICKCHOM IUIOCKOCTH. JIeMCTBHS HaJ KOMIUICKCHBIMH YHCIIa-

Mu.(2 gaca)
Jlekumust 8.2. OCHOBHBIE >leMEHTapHble (YHKIIMH KOMIUIEKCHOTO aHaiu3a. PemieHue
ypaBHEHUI U HEPABEHCTB B KOMIUIEKCHOM aHanu3e. (2 yaca)

Tema 9. HeonpesiesieHHBIH MHTErpaJl

Jlexuus 9.1. IlepBooOpaznas. Tabmuua uHTerpanoB. CBOHCTBa TUHEHHOCTH HeoIpeie-
JIEHHOT'O MHTErpaja. 3aMeHa IIEPEMEHHON B HEOIPEIEICHHOM HHTEerpane. Meron MHTerpupoBa-
HUS TI0 YacTsaM. (2 gaca)

Jlexuust 9.2. HTerpupoBanue paunoHaIbHbIX (YHKIMH. (2 yaca)

Jleknms 9.3.MHTerprpoBaHiie TPUrOHOMETPUIECKUX BhIpakeHuit. (2 yaca)
Jleknus 9.4. arerpupoBanue uppanuoHaibHOCTEH. (2 yaca)

Tema 10. OnpenejeHHbI HHTErPaJ

Jleknusi 10.1. HWHrerpanbable cymMMBbl. OmnpeneiaeHHbI MHTErpall. Y CIIOBHAS WHTErPH-
pyeMocTH. ['eomeTpudeckuil CMbICI ONPENEIEHHOro uHTerpaia. OCHOBHBIE CBOWCTBA OIpene-
nenHoro uHTerpana. ®opmyna Herorona-Jleitoaua. MeToapl BEIYUCICHUH ONPEIeIEHHOTO UH-
Terpana. (2 gaca)

Jlexknus 10.2. ITonsipHble KOOPAWHATHI HA IUIOCKOCTH. [lomane KpUBOIMHENHOTO CEK-
topa. Kyoupyemocts, Beruncienue oobeMoB Ten. O6wem Tena Bpamenus. [Ipunnun Kapanbepu.
JnuHa nyru xpuBoi B mapamerpuueckoi ¢popme. JlyinHa 1yru KpUBOW B MOJIAPHOM CHCTEME KO-
opauHar. (2 Jaca)

Jlexnus 10.3. Hecob6cTBeHHBIE HHTETpAIHI. (2 Yaca)

Tema 11. @yHKINH HECKOJbKHX NePeMeHHbIX.
Jleknmusi 11.1. ®OyHKIMM HECKONBKUX TIepeMeHHbIX. [loHsTne mnpenema. Hempepbis-

HOCTh.(2 yaca)
Jlexnus 11.2. TTpousBoansie u auddepenimansl GyHKIIMH HECKOIBKUX TPEMEHHBIX.

7
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KacarenbHast I0CKOCTh U HOPMAJIb K MMOBEPXHOCTU. DKCTPEMYM (DYHKIIUU ABYX MMEPEMEHHBIX.
(2 gaca)

Tema 12./IuddepeHuuabHble YPaBHEHUS
Jleknus 12.1. O6uue cBenenus o nuddepeHnranbabix ypaBHeHUAX. Juddeperimans-

HbIE ypaBHEHHS IIEPBOTO MOPSIKA. YPaBHEHUS C Pa3[elSIOIUMUCS NepeMeHHbIME. OnHOpoa-
Hble U depeHnnanbbpie ypaBHeHus. (2 yaca)

Jlexknus 12.2. JIuneitnsie ypaBHeHus. YpaBHeHus: S. bepHymiu. YpaBHeHHE B TOJHBIX
muddepennmanax. (2 yaca)

Jleknusa 12.3. Jludbdepennnanbable YpaBHEHUS BBICIIUX TOPSIKOB. Y paBHEHUS, TOMYC-
KaoIMe MOHIKEHUE TIopsiika. JInHelHbie oHOpoaHbIe THu(PepeHIInaTbHbIC YPaBHEHUS BTOPO-
ro 1 00Jiee BBICOKOTO MOPSIIKOB C TIOCTOSSHHBIMU Kod(dpuruentamu. (2 gaca)

Jlexuus 12.4. Jluneiinsie HeogHOpOAHBIE AU epeHnnanbable ypaBHeHHs. (2 yaca)

Jlekums 12.5. Cuctemsl TMHEWHBIX AuQdepeHInanbHbIX YpaBHeHUs (2 yaca)

Tema 13./IB0i1HOM ¥ TPOIHOM MHTErPAJIbI
Jlekums 13.1. JIBoiiHoii maTerpait. TpoitHol uHTErpat. (2 Jaca)
Jlexmus 13.2. [IpunoxeHus IBOHHBIX U TPOWHBIX HHTETPaNIOB. (2 yaca)

Tema 14.KpuBoJinHeliHbI€ M IOBEPXHOCTHbIE NHTErPAJIbI
Jlexknus 14.1. KpuBonuHeitHbie UHTETpaIbI. (2 Yaca)
Jlexnus 14.2. [ToBepXHOCTHBIC HHTETPabI. (2 Yaca)

Tema 15. j1eMeHTLI TEOPUM HOJIS.
Jlekums 15.1. OcHoBHbIe nOHATHS Teopuu nois. CkanspHoe mpoussenenue. [Ipoussoa-

Has 1o HampasneHuto. ['panuent. BekropHoe nose. ITotok moss. (2 yaca)

Jlekums 15.2. JTuseprenius nomns. @opmyia Octporpaackoro-Iaycca. Lupkymsmus mo-
1s1. Potop nosnst. @opmyna Crokca.(2 gaca)

Tema 16. YncJioBbie psiibl
Jlexuus 16.1. ITonstue psana. Heo6xonnmoe yciaoBue cxoauMocTi. TeopeMbl cpaBHe-
Hus.(2 Jaca)

Jlexuust 16.2. JloctaTo4yHble NMPU3HAKU CXOJUMOCTH. 3HAKOYEPEIYIOIUECS U 3HAKOIe-
peMeHHbIe psibl. (2 yaca)

*Tema 17. CTeneHHble PAAbI
Jlexuus 17.1. dynkunonansHble psaabl. CreneHnslie psabl. Paasl Telinopa u Makiiopena.
(2 gaca)

Tema 18. Psiabl @ypre. UnTEerpan ®@ypee.
Jlexuus 18.1. Psaner @ypoe. Murterpan @ypwe (2 yaca)

Tema 19. KomiuiekcHbIii aHATH3.

Jlexuus 19.1. JIuddepennmpoBanne GyHKIUNH KOMITIEKCHOTO TIEPEMEHHOTO. Y CIIOBHE
HanamOepa-Diinepa. Ananmutnueckas pynkuus. duddepenunan. 'eomerpudyeckuif cMbICI MO-
IyJIsl M apryMeHTa npou3BoAHou. [lonaTue o koHpopMHOM oTOOpakeHUH. (2 Jaca)

Jlexuus 19.2. UaterpupoBanne GyHKIMA KOMIUIEKCHOTO repeMeHHoro. Teopema Ko,
®dopmyna Herorona-Jleionuma. Marerpan Komm. Materpansnas ¢popmyna Kommu. (2 gaca)

Jlexkuus 19.3. Yucnossie psaasl. Crenennsie psabl. Paasl Telnopa. Psaer Jlopana.(2 ya-
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Jleknus 19.4. Hynu ananutudeckoit pyHkimu. OcoOble Touku. Beraetsl. [Ipunoxenue
BBIYETOB K BBIUUCIICHUIO HHTETpaIoB. (2 yaca)

2. | mpakTHyeckue 3aHATHs 42 mrT. 1o 2 Jaca:

Tema 1. J1eMeHThI JJHHEHHON aare0pbl

Ipakruyeckoe 3ansitue 1.1. JleiictBus naa marpuriamu. Onpenenurenu. (2 daca).
IpakTuueckoe 3ausiTue 1.2. PemcHre MMHEHHBIX CHCTEM ypaBHeHUi (2 yaca)

Tema 2.91¢eMeHThI BEKTOPHOH aJre0pbl.

IIpakTnueckoe 3ansatue 2.1. MccnenoBanue NMHEWHON 3aBUCHUMOCTH BEKTOPOB. YTOI
MEX]y BEKTOpaMH.paboTa MOCTOSHHOM cuibl. HaxoxkeHue miomaay napajuieaorpamMmma u Tpe-
yrosibHUKa. OnpesiesieHne MOMEHTa CUJIbl OTHOCUTENBbHO TOUKU. Haxoxaenue nuHeiHol ckopo-
ctu BpameHus. OnpeeneHrue 00beMOB MapalieNenuIeia U TPeyrojibHON nupamusl. (2 yaca)

Tema 3.AHaIUTHYECKASA TeOMETPHUS HA MJIOCKOCTH
IpakTnyeckoe 3ansaTue 3.1. AHanmuThUecKas T€OMETPHsS Ha IUIOCKOCTH. KpuBbie BTO-
poro nopsizika. (2 daca)

Tema 4. AHAINTHYECKAS T€OMETPUS B POCTPAHCTBE
IpakTnuyeckoe 3ansaTue 4.1. AHamuTHuecKas reoMeTpHsi B mpocTpaHcTBe. [Ipsmas u
MJI0CKOCTh. [loBEepXHOCTH BTOpOTO Mopsika. (2 yaca)

Tema S. Ilpeaeist

IIpakTnyeckoe 3ansitue S.1. HaxoxkaeHue mpeznena mo onpeneneHuro. Berancienue
IIpEeJIEIOB YHCIOBBIX MOCIeI0BaTeIbHOCTEH (2 yaca).

IIpakTnueckoe 3ansitue S.2. Boruncnenue npeaenos Gpynkuu. HempepsiBHOCTh. Touku
paspsiBa (2 4aca).

Tema 6. IIponsBoanbIe

IIpakTnueckoe 3ansaTue 6.1. Onpenenenre Npon3BoaHON. ['eomeTpudeckuii u puznye-
CKUI cMBbICTBI Tpon3BoHON. [TonsTue nuddepennnana (2 yaca).

IIpakTnueckoe 3ansatue 6.2. Jlorapudpmuueckoe auddepenunposanue. [IponsBoanas
CTeNEeHHO-TI0Ka3aTesbHOM QyHkuuu. [IponsBogHas GyHkumu, 3aganHol napamerpuuecku. [Ipa-
Buio Jlonwurans. (2 yaca).

Tema 7. I'paduku

IIpakTuyeckoe 3ansitue 7.1. OTbICKaHME HAUMEHBIIETO M HaWOOJBIIETO 3HAYEHUHU.
Acumnrotsl. UccnenoBanue pynkuuu. IlonHoe uccnenoBanue GyHKIUU U OCTPOEHUE rpadu-
KOB. (2 4aca)

Tema 8. KomniekcHblie unciaa
IIpakTnyeckoe 3anaTue 8.1. IloHATHE KOMIUIEKCHOM IUIOCKOCTH. JleHCTBUS Haa KOM-

IIeKCHBIMHA unciiaMu. OCHOBHEIE OJICMCHTApPHEBIC (I)YHKI_[I/II/I KOMIUIEKCHOTO aHaian3a. Pemienne
YpaBHEHUI U HEPABEHCTB B KOMIUIEKCHOM aHaiu3e. (2 yaca)

Tema 9. HeonpenejieHHBII HHTErpaJja
IIpakTuyeckoe 3ausitue 9.1. Tabmmma wuHTErpanoB. 3amMeHa nepeMeHHon. MHTerpupo-
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BaHHE I10 YacTsaM. (2 Jaca)

IIpakTuyeckoe 3ansaTue 9.2. HTEerpupoBaHue palMOHAIBHBIX BbIpakeHUu. HTErpHU-
pOBaHUE TPUTOHOMETPUUECKUX BhIpaxeHUU. HTerprupoBanne upparMoHAIbHBIX BhIPAXKEHHH. (2
yaca)

Tema 10. Onpene/ieHHbIH HHTEIPAJI

IIpakTuyeckoe 3ansaTue 10.1. Brruucnenue onpeeeHHbIX HHTETpajioB (2 yaca)
IMpakruueckoe 3ansitue 10.2. [Tpusioxenus onpeaeieHHOro HHTerpaia (2 gaca)
IIpakTuyeckoe 3anaTue 10.2. HecoOcTBeHHbIC HHTETpabI. (2 Yaca)

Tema 11. DYHKIINHN HECKOJbLKHX IepeMeHHbIX.
IIpakTnueckoe 3ansitue 11.1. OyHkuuu HeckoIbKUX NepeMeHHBIX. [lonsTue npexnena.

HenpepsiBHocTh. [IponsBoaubie U auddepenipansl GYHKIMUT HECKOJIBKHX MepeMeHHbIx. Kaca-
TeNbHAs MJIOCKOCTh M HOPMaJIh K TIOBEPXHOCTH. DKCTpeMyM (DYHKIMU JBYX MMEPEMEHHBIX. (2 ya-
ca).

Tema 12./InddepenuuaibHbie YpaBHEHUS

IpakTuyeckoe 3austue 10.1. Jluddepennumanbupie ypaBHEHUS TEPBOTO IMOPSIIKA.
YpaBHEeHUS ¢ pa3aesSiouMMucs nepeMeHHbIMUu. OnHopoanble TuddepeHanbuble ypaBHEHUS.
(2 gaca)

IpakTuyeckoe 3anaTue 10.2. Jluneiinsle ypaBHeHus. YpaBHenus f. bepuymim. Ypas-
HEeHHe B NOJHBIX auddepennnanax.(2 gaca)

IIpakTnuyeckoe 3ansitue 10.3. JIuneiiHble HeoqHOPOAHBIE MU DepeHInaTbHbIE ypaBHE-

HH.

Tema 13./IBOIHOI ¥ TPOWHHOI MHTErPAJIbI

IIpakTnueckoe 3ansitue 13.1. /[BoifHOM nHTerpan. 3aMmeHa NepeMeHHON B ABOWHOM HH-
Terpane. (2 gaca)

IIpakTnueckoe 3ansitue 13.2. TpoitHol nHTerpan. IlpunoxeHuss JBOMHBIX U TPOMHBIX
MHTETpaJioB. (2 yaca)

Tema 14.KpuBo/iuHeliHbIe ¥ IOBEPXHOCTHbIE MHTEIPAJIbI
IIpakTnueckoe 3ansitue 14.1. KpuBonunelinsle HHTErpassl. (2 yaca)
IpakTuyeckoe 3ansTue 14.2. [loBepxHOCTHBIC HHTErPAJIBI. (2 Yaca)

Tema 15. DJjieMEeHTBI TEOPUH MO,
IpakTuyeckoe 3ansaTue 15.1. OcHOBHBIE NOHATUS Teopuu noJisd. CKaIsipHOE MPOU3BE-

nenue. [IpousBonHas no HampasieHuto. ['paaueHt.

IIpakTuyeckoe 3ansaTue 15.2. Bekroproe nose. [Torok nons. Juseprennus nons. Pop-
myina Octporpaackoro-I'aycca.

IIpakTnueckoe 3ansarue 15.3. LHupkynsaus nons. Porop nons. @opmyna Ctokea.(2 ya-
ca)

Tema 16. YucsioBble psiibl

IIpakTuyeckoe 3ansaTue 16.1. IIpoepka cxomumocTu mo onpeaeneHuo. Heodxomumoe
YCIIOBUE CXOAUMOCTH. TeopeMbl cpaBHEHMS.(2 yaca).

IIpakTuyeckoe 3ansaTue 16.2. JloctaTouHbie NPU3HAKUA CXOIUMOCTH.
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Ipakruueckoe 3ansitue 16.3. 3HakonepeMenHbie psiabl. (2 yaca)

sTema 17. CTenneHHbIE PAAbLI

IpakTuyeckoe 3ansaTue 17.2. Psaasl Teitnopa u Maknopena. (2 yaca)

Tema 18. Psaabl Pypbe. UHTerpaa ®@ypbe.
IIpakTuyeckoe 3ansaTue 18.1. Paast @ypre. MuTerpan @ypee (2 yaca)

Tema 19. KoMnjaekcHBLIN aHAJIN3.

MeHHoro. nTerpupoBanue GyHKINI KOMILIEKCHOTO epeMeHHoro. (2 yaca)

Jlopana.

IIpakTnueckoe 3ansaTue 19.3. Hynu ananutuueckoir pyHkuu. OcoOble TOUKU.
Thl. [IpHio’keHre BbIUETOB K BRIYUCICHUIO HHTErpasioB. (2 yaca)

IpakTuyeckoe 3anaTue 19.4. torossiii KOHTPOIIb (2 Haca)

IIpakTuyeckoe 3ansaTue 17.1. ynkunonansHble psaabl. CTeneHHbIe psaabl. (2 Jaca)

IpakTnuyeckoe 3ansitue 19.1. /luddepennmpoanue GyHKIUN KOMIUIEKCHOTO Iepe-

IIpakTnueckoe 3ansaTue 19.2. Yucnossie psabl. CteneHuHsie psbl. Psabl Teitnopa. Psbl

Briue-

3 | JlabopaTopHble pabOTHI: HE TPEAYCMOTPEHBI YU€OHBIM IIJIAHOM

4 | PI'P Bo BTOpoM cemecTpe 1o TeMaM 9-14, B TpeTbeM 1o Temam 15-19

5 | CamocrosTenbHas paboTa CTyIE€HTOB BEAETCS 0 TEMaM:
Tema 1. DrneMeHThI TUHEHHON anredpsl

Tema 2.251eMEeHTHI BEKTOPHOU anreopshl.

Tema 3.AHanmuTH4eckasi reOMETpHUs Ha INIOCKOCTU
Tema 4. AHanuTHUECKas FTEOMETPHSI B IPOCTPAHCTBE
Tema 5. IIpenensl

Tewma 6. [IpousBoaHbIE

Tema 7. I'papuxu

Tema 8. KommekcHble uncna
Tema 9. HeonpeneneHHbli HHTErpai

Tema 10. OnpeneneHHbIi HHTErpa

Tema 11. @yHKIIMM HECKONBKUX IEPEMEHHBIX.

Tema 12. ludpdepennunanbHble ypaBHEHUS

Tewma 13./1BoMHOM ¥ TPOWHOMN UHTErPaIbI

Tema 14.KprBonauHEHHbIE U TOBEPXHOCTHBIE HHTErPAJIBI
Tema 15. DnemMeHTHI TEOPUM MOJIA.

Tema 16. Uucnosle psaasl

Tewma 17. CreneHHble psibl

Tewma 18. Panet @ypre. UnTerpan Oypee.

Tema 19. KommuiekcHbIN aHaIu3.

Texymmii KOHTPOJIb: YCTHBIN ONPOC MPHU MPOBEACHUM NMPAKTUYECKUX 3aHATHM, pEIICHHE 3a]1a4 OKOJIO
JOCKH, TIPOBEJICHHE CaMOCTOATENBHBIX padoT mo Temam NeNe 1 - 19. [IpoBeaeHne KOHTPOIBHBIX padoOT

mocine Tem nepBoro cemectpa 1,2,4,7; Broporo cemectpa 10,12,14; Tpersero cemectpa 15,18,19.

5. OBPA3OBATEJIBHBIE TEXHOJIOT' M
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Ta6nuua - O6pa3oBarenbHbIE TEXHOJIOTHH, UCTIOIb3yEMbIE TIPU pealln3alluil pa3IMyHbIX BUJOB y4eOHOM
3aHATHH 110 TUCIUIUIIHE

Ne | Bunsl yueOHBIX 3aHATHI OO6pa3zoBarenbHbIe TEXHOIOTHH

n/n

1 Jlexuun Knaccuueckas (TpaauumonHasi, uH(OpMaIMoHHast)
JEeKLUs

WNurtepakTuBHas NeKUUs (JTEKUUS-BU3YyaIU3AIMA)
NHauBuayanbHBIC U TPYIIIOBBIE KOHCYIbTAIIUN 110
ITUCIUAILINHE

2 [TpakTHueckue 3aHATHS TexHomorust 00yueHMsI Ha OCHOBE PEIICHHS 3a/1a4 U
BBITIOJTHEHUS! YIIPAKHEHUH

TexHONOTHsI pa3BUTHS KPUTHYECKOTO MBIIIICHHS: Me-
TOJ] KOHTPOJIBHBIX BOIIPOCOB

3 CamocTosTenpHas padoTta HNubopManinoHHO-KOMMYHHUKAIIMOHHBIE  TEXHOJIOTHU
cTyneHToB (BHeaynuTopHasi) | (moctyn k OQUOC dunmana, k ObC dunuana, noctyn k
WH(OPMAIMOHHO-METOJUICCKIM MaTepuaiaM o JWC-
[UTITAHE)

4 KonTpons (mpomexyrounass | TexHosorust ycTHOro onpoca

aTTecTalus: 3a4eT WU K- TexHonorus NMCbMEHHOI0 KOHTPOJIS, B TOM YHCJIIE TEC-
3aMEeH) TUPOBaHUE

PeittuHrosas cucreMa KOHTPOJIA

6. OUEHOYHBIE MATEPHAJIBI JUUIsI TEKYLIETO KOHTPOJISA U
IMMPOMEKYTOYHOM ATTECTAIIAN — 1JI51 OIEHK! KAYECTBA OCBOEHUS
T CHUTIIMHBI

K nmpoMexyTouHOH aTTeCTalluy CTYACHTOB IO AUCLUIIIIMHE MOTYT IIPUBJIEKATHCS MIPEACTABUTENIN
paboTtonarenel, MpernoaaBaTeu NOCIEAYIONMNX AUCHUILINH, 3aBeAYI0IINe KadeapamH.

Onenka kayecTBa OCBOCHMS JTUCLUIUIMHBI BKIIOYAET KAaK TEKYIIMH KOHTPOJIb YCIIEBAEMOCTH, TaK
Y IPOMEXKYTOUYHYIO aTTECTAIHIO.

JK3aMeHAMOHHAs nporpamma 1 cemecTpa IMCHUILINHBI «BbIcIIasg MaTeMaTHKA»
Marpuiisl. OCHOBHBIE TOHATHSA. JI€HCTBUS HAJl MaTpULIAMHU.

Onpenennrenu. OCHOBHBIE MOHATHSL. CBOMCTBA ONPEIETUTENEH.

Hesbipoxxiennsie MaTpuibl. OOpaTHast MaTpuia. Panr MaTpuisl.

CucreMbl TuHEWHBIX ypaBHeHH. OcHOBHBIE NOHATHA. Teopema Kponekepa-Kanennu.
Pemenue cucrtem nuHeiHsIx ypaBHeHu. @opmynsl Kpamepa. Metop I'ycca.
CucremMpl TMHENHBIX OAHOPOAHBIX YPABHEHUH.

Bekrops! 0CHOBHBIE ITOHATHSA. JIMHENHBIE Ollepaluy HaJ BEKTOPaMH.

NG WDNRE

[Ipoekuus BekTOpa Ha OCh. Pa3zioxkeHue BEKTOpa 1Mo opraM KOOPJAMHATHBIX oceil. Moaynb BEKTO-
pa. Hanpasnstomue kocunychl. JleHcTBUS Hall BEKTOPaMHU, 3aJJaHHBIMH MPOCKIHSIMHU.

9. CkanspHOe MPOM3BEICHNE BEKTOPOB U €r0 CBOKMCTBA. BhIpakeHHE CKAISIPHOTO TIPOU3BEACHUS Ue-
pe3 koopauHathl. HekoTopble MpuiokKeHus CKaIIPHOTO MPOU3BEACHHUS.
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10.
11.
12.
13.
14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

31.
32.

BexTtopHoe npousBeneHue.

CMemaHHOe IPOU3BENICHUE.

Cucrema KoopauHaT Ha IUIOCKOCTH. [lexapToBas cucrema koopauHat. llonspHas cucrema Koop-
JUHAT.

OcHOBHbBIE IPUJIOKEHUS METO/Ia KOOPJIMHAT Ha IUIOCKOCTH. PaccrosiHue Mexay IByMs TOUKaMH.
Jlenenue oTpe3ka B JAHHOM OTHOILIEHMH. [1o1mans TpeyrojibHuKa.

[IpeoOpazoBanue cuctembl KoopAauHat. [lapamienbHbIil epeHoc cucTeMbl KoopauHaT. [ToBopoT
ocell KOOpJUHAT.

JIuHUM Ha IUIOCKOCTH. Y PABHEHME JIMHUM B IEKAPTOBOM CUCTEME KOOPAMHAT. Y paBHEHUE JIMHUU B
NOJIIPHOW cucTeMe KoopauHatr. Ilapamerpuueckoe ypaBHeHUE JIMHHU. BeKTOpHOE ypaBHEHHE.
CooTBeTcTBYIOIIME IPUMEDHI.

VYpaBHeHHE TPSIMON Ha TUIOCKOCTH. YpPaBHEHHE NHPSMOH C yrioBeIM Koddduuuentom. OOmee
YpaBHEHUE NPAMON. Y paBHEHHUE MIPSAMOM, ITPOXOASIIEH Yepe3 JaHHYIO TOYKY B JIaHHOM Harpaslie-
HUH. YPaBHEHHUE NIPAMOH, IPOXOIALIEH Yepe3 IBE TOUKU. Y paBHEHUE IIPSIMOM B OTPE3Kax.
OcHoBHbIE 3a1auH, CBA3aHHbIE IIPSIMON JIMHUEN HA MJIOCKOCTU. YTOJI MEXAY ABYyMs npsMbimu. [1a-
PaJIENBHOCTD U NEPIEHIUKYISIPHOCTD IBYX IPSIMBIX. PaccTosiHuE OT TOYKHU 10 IPSIMOM.
OKpyXHOCTb.

Onnunc. KanoHndeckoe ypaBHeHue auunca. McciaenoBanue GopMbl 3JUIMIICA [0 €0 YPaBHEHUIO.
I'unepOona. Kanonuueckoe ypaBHeHue rumnep0Ooisl. MccnenoBanue ¢Gopmbl runep0osibl Mo ee
YPaBHEHMIO. ACUMIITOTHI TUIIEpOOIbl. Y paBHEHHE PABHOCTOPOHHEH TUIIepOO0IIbl, ACUMITOTAMH KO-
TOPOM CITy’KaT OCU KOOPJMHAT.

[TapaGona. Kanonnueckoe ypaBHeHue napabossl. MccnenoBanue ¢popm napabosibl Mo €€ ypaBHe-
HUIO.

OO11iee ypaBHEHHUE JTUHUI BTOPOTO MOPAIKA.

YpaBHEHHE TUIOCKOCTH B IIPOCTPAHCTBE. Y PaBHEHUE INIOCKOCTH, IIPOXOASILEH Yepe3 NJaHHYIO TOY-
Ky MEepHeHIUKYIIPHO JaHHOMY BekTopy. OOIiee ypaBHEHHE IUIOCKOCTH. YpaBHEHUE IUIOCKOCTH,
MIPOXOAAIIECH Yepe3 TPU TOYKH. Y PaBHEHHE INIOCKOCTH B OTPE3KaAX

II110CKOCTE OCHOBHBIE 3a7auyd. YTOJI MEXKIY ABYMS ILIOCKOCTSAMHU. Y CIOBUS IApaLICIbHOCTH U
MEPIEHIUKYISIPHOCTH JABYX IJIOCKOCTEMN. PacCTOsIHME OT TOUKH 10 MIOCKOCTH.

VYpaBHenue npsmoit B nipoctpaHcTBe. [lapamerpuueckoe 3amanue npsMor. KanoHndeckoe ypas-
HEHUe NpsAMOoil. YpaBHEHHE MPSMOM B MPOCTpPAHCTBE, MpoXojsiiel depe3 ABe Touku. OOmiee
yYpaBHEHUE MPSMOM.

IIpsiMas TUHUSA B IPOCTPAHCTBE. YTOJI MEXKIY NPAMBIMU. Y CIOBHS MAPAJUICIIBHOCTU U MEPIICHIU-
KYJISIPHOCTH NPSAMBIX. Y CIIOBUE, IIPU KOTOPOM JIBE IIPSMBIE JIEKAT B OJHOU INIOCKOCTH.

IIpsimas ¥ mIoCcKOCTH B IpocTpaHcTBe. OCHOBHBIE 3a/layl. YTOJ MEXAY MPSAMOM M IUIOCKOCTBIO.
VYcnoBus napajieIbHOCTH U NEPIEHIUKYIISIPHOCTH MIPSIMOM U TUIOCKOCTH.

Hunuanpuueckue noBepxHocTtu. Kpyrosoil nununap. Dmmuntuueckuid mumusap. ['unepbonuue-
ckuit munuHap. [apaGonuyeckuit HUIUHAP.

[ToBepxHocTH BpameHus. KoHnueckne moBepXHOCTH.

KanoHnueckue ypaBHEHHUsI MOBEPXHOCTEW BTOpPOro mopsaka. Diumncouna. OTHOMOIOCTHBIN TH-
nep6osoua. JIByxnonocTHbIi runepOoaon. Duntuyeckuid napadonoua. ['unepbonnyeckuit ma-
pabonoun. Konyc BTOporo nopsiika.

Uucnosas nocinen0BaTesIbHOCTD.

[Ipenen yncnoBOM NOCIEAOBATEIBHOCTH.
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33. IIpenenbHbBIN IEPEX0/] B HEPABCHCTBAX.

34.
35.
36.

37.

38.
39.
40.
41.
42.
43.
44,
45.
46.

47

52.
53.
54.
55.
56.
S7.
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.
71.
72.
73.
74.

[Ipenen MOHOTOHHOW OrpaHUYEHHOM MOCIeA0BaTEIbHOCTH. YHCTIO €.
IIpenen pyHKLIMU B TOUKE.

OaHOCTOPOHHUE NIPEIEIBI.

[Ipenen ¢pyHkunm npu X— €0,

Beckoneuno 6onpmast QyHKITHS.

Bbeckoneuno mansie pyHkimu. OnpeneneHus 1 OCHOBHBIE TEOPEMBI.

CBs13b MeXy QYHKIIUCH, €€ TIPEeIesIoM U OECKOHEYHO Majlol (pyHKITEH.
OcCHOBHBIE TEOPEMBI O IIPEIEIax.

[Ipu3Haky cymecTBOBaHMs PEACIIOB.

IlepBblii 3aMevaTeNbHbBIN PEAC.

Bropoii 3amedaTenbHblIi Ipeaei.

DOKBHUBaJICHTHbIE OECKOHEYHO Maiible GyHKIHMU. CpaBHEHHE OECKOHEYHO MAIIbIX (PYHKIUH.
OKBUBaJIEHTHbIE OECKOHEUHO Majble (PyHKUNUU. OCHOBHBIE TEOPEMBI O HUX.

. HepepriBHOCTH (hyHKIMM B TOUKe. TOYKHM pa3pbiBa PyHKIIUHN U UX KIacCUPUKAIHSL.
48.
49,
50.
o1,

OcHOBHbIE TEOpEMBbI 0 HENPepbIBHBIX QyHKIMAX. HenmpepbIBHOCTD 371eMEHTAapHBIX (GYHKLUH.
CaoiicTBa (yHKUMH, HEIPEPBIBHBIX HAa OTPE3KE.

[TpousBosnHas GpyHKUMU. 3a1a4y, IPUBOIAIINE K TOHATHIO IPOU3BOAHOM.
Omnpenenenue NpoU3BOJHOM, €€ reOMETPUUYECKUN U MEXaHUYECKUH CMBICI. YpaBHEHHE KacaTellb-
HOM ¥ HOpMAaJIu KpUBOM.

CBs13b MEX]1y HETIPEPHIBHOCTHIO U TU(D(HEPEeHIIMPYEMOCTHIO (QYHKIUU.
[Ipon3BoiHas CyMMBI, pa3HOCTH, IPOU3BEIECHUS U YaCTHOTO (PYHKITHIA.
[TpounzBoHas c0KHON U 0OpaTHOM (PYHKITUH.

[Ipon3Bo/1HbIE OCHOBHBIX AJIEMEHTAPHBIX (PYHKIIHH.

I'unepOonuyeckue GyHKIUU U UX TPOU3BOJIHBIE.

Tabnuia npou3BOJHBIX.

JuddepeHurpoBanus HEIBHO 3aJaHHON (YHKIIUH.

HuddepenunpoBanue GyHKINH, 3aJaHHON TapaMeTPUUECKH.
Jlorapudmuueckoe nuddepeHpoBaHue.

[Ipon3BoIHBIE BBICIIKX MOPSIIKOB SIBHO 33JaHHON (QYHKIUH.
MexXaHu4eCK il CMBICI MPOU3BOTHOM BTOPOTO MOPSIKA.

[Ipon3BoiHbIE BBHICIINUX MOPSIAKOB HEABHO 3aJaHHON (QYHKIUU.
[Tpon3BoiHBIE BBICHIMX MOPSIKOB OT PYHKIUI 3alaHHBIX TAPaMETPUUECKU.
Huddepennunan GpyHkumu.

I'eomerpuueckuii cMpica quddepenmana GyHKIUH.

OcHoOBHBIE TeOpeMBbI 0 AU epeHImatax.

[Ipumenenue nuddepennnana K NpuOINKEHHBIM BEIUUCICHUSIM.
Jnddepennnansl BHICIINX MOPSIIKOB.

Teopema Posst, Komn, Jlarpanxa.

[IpaBumno Jlonurans.

Bospacranue u yobiBanue QyHKIHA.

MaxkcumMyM U MUHUMYM (DYHKITHIA.

HauOonpiiee n HauMeHblee 3HaYeHNs (YHKIIMK Ha OTPE3Ke.
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75. Beimykiocts rpaduka gyHkiuu. Touku neperuoa.
76. AcuMnToThl rpaduka QyHKITUH.

B()l'[pOCI)I K 3a49€Ty 2 ceMecTpa NUCHUIIJIMHbI «BbIcIIasi MaTeMaTHKA)

1. [TonsiTue nepBooOpa3Hoii. OCHOBHBIE CBOMCTBA HEOIIPEIEIEHHOIO HHTErpajla. MeToibl BhIUUCIIE-
HUS HEONPE/IETICHHBIX MHTErpajloB (3aMeHa IIePEMEHHOM, 110 YacTsM).

2. WuTerpupoBanue palnoHaIbHbIX ApoOel. IHTerpupoBanne nppanoOHaIbHbIX U TPAHCLEHACHT-
HBIX (YHKITHH.

3. OcHoBHbIE CBOMCTBA ONPEEIEHHOT0 UHTErpana. OLleHKU UHTErPajIoB.

4. 3aMeHa IEPEMEHHOH B OIIpeieICHHOM uHTerpaie. @opMyna HHTErpupoBaHus 10 YacTsIM B OIpe-
JICJICHHOM MHTETpaJIe.

5. WuTerpain ¢ nepeMeHHbIM BepxHUM nipeaenom. @opmyna Heiorona-Jleitbnuia.

6. [TpumeHeHue onpeaeeHHOro HHTerpaila K BBIYMCIEHUIO IUIoUIaiel, JJIMH AyT, 00bEMOB TEII.

7. OcHOBHBIE OHATHS TeOpUH U PepeHIMaIbHbIX ypaBHeHUH. Teopema o cylecTBOBaHUH U

€IMHCTBEHHOCTH pernreHus 3anaun Komm s nuddepeHnmanibHoro ypaBHEHUS pa3peliecHHOTO OTHOCH-
TEJBHO CTapIIed MPOU3BOTHOM.

8. YpaBHEHUS ¢ pa3IeIAIOIUMUCS IEPEMEHHBIMH.

9. Opnnopoausie quddepeHInansHble ypaBHEHUS.

10. Jluneitapie nuddepeHuaIbHbIe YpaBHCHHSI IEPBOTO MOPSIIKA.

11. YpaBHEHUsI BRICIIUX TOPSIKOB, IOMYCKAIOIINE TTOHWKEHUE MTOPSIKA.

12. Jluneitapie nuddepeHnuaibabIe YpaBHEHHSI BBICIIHX TOPsAAKOB. CyIIeCTBOBAaHHE U CBOMCTBA pe-

menunit JIOY. Teopema o crpykrype obmero pemenus JIOJY. Pemenue JIOAY ¢ noctosHHBIMU KO3 (-
dbunmeHTamu.

13.  Teopema o ctpykrype ob1ero pemenus JIHAY. Pemenne JIHAY ¢ noctosHHBIMU KO3 dUIHECH-
TaMH U CIICIMAILHON TTPABOM YaCThIO METOJIOM MO00pa.

14. Pemenue JIHIAY mMeTonom Baprauu IpOU3BOJIBHBIX IIOCTOSHHBIX.

15.  OOGnactb onpenenenus, o01acTb 3HAUEHUH, PEE U HENPEPHIBHOCTh (DYHKIINU HECKOJIBKUX T1e-
peMeHHBIX. Teopema o pasziiokeHuH QyHKIMHM nMerolei npeaen. CBoHCTBa HEMPEPbIBHBIX (DYHKIUIA.
16.  Teopema o HenpeprsiBHOCTH Auddepernnpyemoit pynkunu. HeoOXxoamMoe u 10CTaTOUHOE YCII0-

Bue nudppepenuupyemoctu. Auddepenman GpyHKIUN 1 €ro TeOMETPUUYECKUI CMBICI, IPUMEHEHUE K
NPUOIMKEHHBIM BBIYMCIEHUSAM. Y paBHEHUE KacaTelIbHOM IMIIOCKOCTH M HOPMaJId K TOBEPXHOCTH.

17.  IlpousBojHas ciaoxHON QyHKIMH. TeopeMa 0 paBeHCTBE CMEIIAHHBIX YaCTHBIX IPOU3BO/IHBIX.
Huddepennunanst Boicminx nopsakos. @opmyna Telnopa.
18. besycnoBHbli akcTpeMyM QyHKIIMM MHOTHX TiepeMeHHbIX. T. Beiepmtpacca. Heo6xoaumoe yc-

J0BHE dKcTpemMyMa. JlocTaTrouHoe yciaoBue cTpororo skcrpemyma. Kpurepuit CunbBectpa. Y ca0BHbIN
3KcTpeMyM. Meroa MHOkuTenen Jlarpanxa.

19. JIBOliHBIE HHTErPAJIBI, UX TEOMETPUYECKHUI CMBICI M CBOMCTBA. Teopema 0 CBEJIEHUH IBOMTHOTO
MHTErpaja K MOBTOPHOMY JUIsl KpUBOJIMHEHHOM 001acTu.

20. 3aMeHa epeMEeHHbIX B IBOMHOM HHTerpaje. ['eomerpuueckue u puznyecKrue IpuaoKeHus ABOM-
HBIX UHTETPAJIOB.

21. TpoliHbIe MHTETpaJbl, UX BBIUKCICHUE. 3aMEHA IEPEMEHHBIX B TPOWHOM MHTerpane. Llununapu-
yeckue U cheprueckue KoopArHaThL. ['eoMeTprudeckne U pU3HMuecKue NPUIoKEHUs TPOHHBIX HHTErpa-
JIOB.

22.  KpuBonunelHsli uHTErpas. OnpeneneHne 1 OCHOBHBIE MOHATHSL.

23.  BpiuuciieHue KpUBOJIUHEWHBIX HHTETPAJIOB ITEPBOTO POJIA.

24. Brluncnenus KpUBOJIUHEHHBIX HHTETPAJIOB BTOPOTO POAA.

25. CB43b MEXTY KPUBOJIMHEHHBIMA UHTETPAIAMH TIEPBOTO M BTOPOTO poja. CBOMCTBA KPUBOJIUHEN-

HBIX HHTCI'PAJIOB.
26. dopmyna ['puna. YcnoBus He3aBUCUMOCTH KPUBOJIMHEHHOTO MHTETpaia OT IyTH HHTETPUPOBAHUS.
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[ToBepXHOCTHBIE HHTETPAIIBI IEPBOTO PO/IA, MX BBIYHCICHHE.
27. TloBepXHOCTHBIE HHTETPAJIBI BTOPOTO POJIA, X BBIYHCIICHHE.
28. CBs3b MEXIly MOBEPXHOCTHBIMU MHTETPAIIaMHU TIEPBOTO U BTOPOT'O POJIA.

3K3aMeHaHHOHHaﬂ nporpamMmma 3 ceMecTpa NUCHUIIJIUHBI «BbIcIass MAaTEMaTHKAY

1. ITonsitue uncnoBoro psaa. Cxoasumecs U pacxoAsuyecs psiabl. P reoMeTpruieckon Nporpeccumu.

2. CBOMCTBA YUCIIOBBIX PSI/IOB.

3. HeoOXxoauMblii pU3HAK CXOJAMMOCTH PSAIOB. 'apMOHMYECKUH Psijl.

4. Psapl ¢ OJIOKUTENBHBIMU WieHamMu. [Ipu3Haku cpaBHEHUS TOJIOKUTEIIbHBIX PSJIOB.

5. OCHOBHBIC TTPU3HAKU CXOJUMOCTH TIOJIOKHUTEIBbHBIX psAN0B (mpu3Hak Jlamambepa, paaukaabHBIA TIPU-
3Hak Komm)

6. OCHOBHBIEC TIPH3HAKH CXOAMMOCTH ITOJOKUTEIBHBIX PAAOB (MHTErpasibHbIA mpu3Hak Komm). O6006-
LIEHHBIA TAPMOHUYECKUI PSI.

7. 3nakouepenyomuecs psaabl. [Ipuznak Jleiouua.

8. AGCoFOTHAS M YCIIOBHAS CXOAMMOCTD PSJIOB C MTPOU3BOJIBLHBIMH WICHAMHU.

9. [lonsiTre 0 PYyHKIMOHATBHOM psiJIe.

10. O6nacTh CXOIUMOCTH CTEIICHHOTO Psja.

11. CBolicTBa CTENEHHBIX PAJIOB.

12. Paznoxenue pyHkuuii B creneHHsle pajbl. Pan Teiinopa.

13. Pa3nosxeHue HEKOTOPBIX AMeMeHTapHbIX QpyHKuui B psaa Teinopa (Makinopena).

14. Paast @ypoe.

15. ®yHkiuu KoMIUIeKCHOTo niepeMeHHoro. [Ipenen u HenpepbIBHOCTH (YHKIIUN KOMILIEKCHOTO Tepe-

MEHHOTO.

16.  duddepenuuporanue u uarerpuponanue OKII.

17. Ananmutnueckne OKII u ux cBsizb ¢ rapMOHUYECKUMU (QYHKIIUSIMH.
18.  Teopema Komm.

19.  HnrerpanbHas ¢popmyna Komm.

20.  Huterpan tuna Komm.

21.  CreneHHbIe psIbl B KOMIUIEKCHOW 00IacTH.

22. Psn Teiinopa.
23.  Psan Jlopana.

24. Oco0ble TOYKH U X KJIaCCU(PUKAIIHSL.
25.  Bpruetsl u ux Beruncienue. Teopema Ko o Beluerax.
26.  IlpuMeHeHHE BBIYETOB M BHIYMCIICHUE HHTETPAJIOB.

27. Ckansiproe nosie. [Ipou3Bo/Has 10 HAMPABJICHUIO. [ paleHT CKAJIIPHOTO MOJISL U €T0 CBOMCTBA.

28. BexropHoe mosnie. BekTopHbIe THHUH.

29. TloTok mons.

30. Iuseprennus moiist. @opmyra Octporpaackoro-I'aycca.

31. JIuHelHbIN MHTErpaJI BEKTOPHOTO TIOJIS BIOJIbL KOHTYpa. PaboTa cunoBoro mosst. [upkyssiust mods.
32. Porop moiis. @opmyia CTokca.

OO0pa31bl KOHTPOJIBHBIX PadOT

1 | O6pa3en KOHTPOJILHOH PadOTHI O TeMe «IJIeMEHThI JUHEIHHOH anTredph»
1. lanbl MmaTpuibl

i=( 9=
Haiitu (A — 2B) - A.

OtBer: (_31 _66)
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2. Haiitu maTpuiry oOpaTHYIO JaHHOM

o 1 2
A=(—3 4 2.
5 0 1

L

27 17
S5 10
27 17
20 5
27 27

Wl ol

ol

OrTBer:
3. Pemures cucTeMsl:

y+2z =3,
—3x + 4y + 2z = 3,
5x +z =6.
Otser: (1;1;1).
y+2z+w=0,
—3x+4y+2z+w=0,

—3x+ 5y + 4z + 2w = 0.
OTBeT: 0JIUH U3 BO3MOKHBIX (W;-2Z-W;-2Z-W;2),Z,WER.

2 Oo0pa3en KOHTPOJIbHOM PadoThI 0 TeMe «BeKkTopbI»
1. Haiitnr |(@ + 2b) x (@ — b)

am

,ecmd |a| =1, ‘5| = 2, (rﬁ;) =

s

2. Haittu (@ + 25)(d@ — b), ecmu |d| = 1, |B| = 2, (ﬁ;) =

3. Haiitn (@ + 2b)(@ — b)(d — b + &), ecnu @bé = 1.
4. Tauwr Touku A(1,0,0), B(4,1,3),C(0,2,0), D(0,0,-1).

1) Kocunyc yrma ADC.
2) Haiitu 066em TeTpasapa ABCD

3) [Inomane Tpeyroiasauka ACD.

4) Beicoty 1aTpasapa ABCD, onymennyto u3 Bepunasl B Ha ocHoBanue ACD.
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4. Tauwr Touku A(1,0,0), B(4,1,3),C(0,2,0), D(0,0,-1).

1) Kocunyc yrma ADC.

o _— s ——
2) Haiitu o6beM napaienenurnea nocTpoeHHoro Ha Bekropax DA, DB, DC.

3) [Tnomane napamienorpamma, co croponamu AD,CD.

4) BeicoTy mapanienenurea U3 MyHKTa 2, OMyIIeHHYIO U3 BEpIIUHbI B.

3 OO6pa3zel KOHTPOJILHON PabOTHI 1O TeEMaM «AHAJIMTHYECKasi TEOMETPHS Ha TIOCKOCTH U
B IIPOCTPAHCTBEY
1. HaiiTi npsMoyrojabHble KOOPIUHATHI TOUYKA M C TOJISIPHBIMUA KOOPIMHATAMH

2
(2:=5)
2. HaiiTi monsipHbIE KOOPMHATHI TOUKU (—1 ; —ﬁ)

3. HaliTi KoOpIMHATHI TOYKH, JACIAIICH 0Tpe30k AB B oTHOmeHnu 1:2, cumrast oT A,
rae A(0,4), B(3,-2).

4. Hanucath ypaBHeHHUE psiMoid, npoxosiieit yepe3 Touku A(0,2), B(-3,7).

5. HaiiTu TaHreHC OCTPOro yria Mex,1y NpsIMbIMU
3x+2y—1=0,5x—y+4=0.

6. HpI/I KaKuX 3HAUCHUAX & CICAYIOIIHNE IMaphI IIPAMBIX IMapaJJICIIbHBI (B HCKOTOPBIX

BapHaHTaX NepHeHIUKYIApHbI) 2x — 3y + 4 = 0,ax — 6y + 7 = 0.

7. Haiitu KOOPAUHATHI LICHTPA U palnyC OKPYKHOCTHU:
x4+ y?—4x+8y+16 =0.

8. Jlano ypaBHenwue siuminca 24x% + 49y? = 1176. Haiitu JUIMHBI €10 IOJTyOCEH.

Koopaunats! ¢pokycos.

9. Jlano ypasHenue runep6onsl 24x2 — 49y2 = 1176. HaliTi [JUIMHBI €€ TIOIyOCEH.

Koopaunats! ¢pokycos.

10. Jlano ypaBrenue napa6onsl x> = 4y. Haiitn koopauHatsl GoKyca. YpaBHEHHE

JUPEKTPUCHI.

11. Hamtmcars o0lee ypaBHEHHE TUIOCKOCTH, POXoasiieii uepes ToukyM (0,0,1) mep-
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NMeHIuKyspHO BekTopy (1,2,3).

12. Hamucats o01iiee ypaBHEHHE TUIOCKOCTH, Tipoxosiiei uepe3 Tpu Touku A(0,1,2),
B(1,-1,0), C(0,1,1).

13. Haiitu kocuHyC yria Mexay miockoctsmu 11xX+8y-12z-15=0, 4x-10y-3z+2=0.
14. Haiitu paccrostaue ot Touku A(0,2,1) 10 miockoctu 2X-6y-9z+32=0.

15. Haiitu ypaBHeHue npsMoit, mpoxoasiiei yepe3 Touku A(0,1,3), B(-2,-3,0).

x = 2 + 6t, i 5 s
o x - F4
16. HaiiTi KocuHYC yria MeXay npsiMmpiMuy vy = 3t, ,— = y_—ﬁ =
z=—-3+2t
. . x+1 -2 z+4
17. Haiitu cunyc yria MexXay MI0CKOCThI02X+Y+27=10,u npsiMoit xT = y__l = ZT

19. Yka3atb BUJIbI KPUBBIX, IMOJIYYaCMBIX IPHU NECPECCUCHUN IMOBCPXHOCTU
2 2 ZZ

x
T +L —Z = 0 mnockocTamu x=2,y=1, z=-1.
4 16 81

20. Yka3arb Bl TOBEPXHOCTEM

21. CocraBuTh ypaBHeHHe cdepbl, eciii KoHIbl ee nuametpa: A(0,1,2),B(0,-1,2).
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OTBETH! Ha BapWaHT obpasey
1 | ¥=-1; ¥=-43 B Bonblian noayocb a = 7 15 x_¥y- 1 z-3
_ 27 4 3
Manar nonyoce b = 24/6
Mnu
dokyce Fy(5,0), F2(—5.0) x42_y+3 z
2 4 3
- — _ = i 4
2 R=2,¢ = -5 g JelcTBMTENEHAR NOAYOCh 16 cos () = —
a=7 49
MHumas nonyocs b = 246
QoryChI
F(v73.0). F,(—V73.0)
. 7
3| (1:2) 10 | @okyc (0,1) 17 sin (a) = 5
AupekTpuca y=-1
4 | ¥paBHEeHWE NPAMOHM, 11 YpaEHEHWE NAOCKOCTH 18 1) 3nnuncomg
NpoXoAALLEN YEPES ABE TOUKM 2} AeynonocTHeli
X+2Y+32-3=0 runepbonoug
x _y- 2 3) TunepBonuueckMi
3 s napaBonoug
. (ceanoBuaHaA
WMy = — Sx + 2 mnu NoOBEPXHOCT)
x y—-2
-3~ 5
x+3 y-7
3~ -5
5 45% tg(a) =1 12 | ¥paBHeHHWe NNoCKOCTH 19 1) Tunepbona
2) Tunepbona
2x+y-1=0 3}  3nnunc
6 Jng napanaensHocTHa =4 | 13 cos(a) =0 20 1) 3nauncoug,
2} OpgHONOAOCTHEIRA
Ans nepneHaMxynapHocT a=-9. runepbonoug
3) AeynonocTHbIA
runepBonomy,
7 0(2,-4), R=2 14 p=1 21 4 yiz =2 =1
4 Oopa3zen KOHTPOJILHOM padoThI 10 TeMe «IIpeaesibl, MPOU3BOAHBIE»
2
. x“+3x—4
1. Jlokazars, 4to lim ——— = 5.
x—1 x—1
2. Haiitu npenen
1
lim(cos (v/x))sin (),
x—0
3. lns manHO#M QyHKmu f (x) TpebyeTcs:
1) Haiitu ToukH pa3pbiBa;
2) YcTaHOBHTH BUJ] TOUEK Pa3phIBa;
3) Cnenatp 4epTex.
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2{11’
lx 2'

f(x) =1 2sin(x), —g <

ctg(x),x >

=

SR =
A

4. Haiftu npon3BOIHbIC (PYHKIIUI

a(-3)

Gx D2 Y=

y =sin(2x — 1) ch(x), y=

5. [lonp3ysick npaBuiiom Jlonurans, HalTH Ipeaen

o ch(x)—1
lim ———.
x—0 X
6. Haiitu y’ (E) oT (YHKIIMH, 3a/JaHHON B MMapaMeTPUUECKOM BUJIE
{x = cos3(t),
y =sin®(t)’
7. HaliT npou3BOIHYIO, UCTIONB3Ys Jorapugmuueckoe 1uppepeHurpoBaHmie
e*y3x -5
RS

8. Haiftu ypaBHeHMe KacaTelbHOM K rpaduky Gpynkuun x>y + y>x = 2 B touke M(1,1).

5 O0pasen KOHTPOJIBLHOM padoThl 0 TeMe «HTErpupoBanune»
Breraucnuts OMMPEACIICHHBIC MHTCTPAJIbI

T

1
2

1. fsin (x)dx: Z.J-(Zx + 1)*dx.
0

-
Hantn HeonpeaeneHHble MHTErpaabl

5x%—3x+4 i
e dx; 4.[—Sm () dx;
Vx 2\x
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3
5.[xe_de' G.Ide'
! 3x —x2

dx sin? (x)
S T ) o™

BblYMCANUTL HECOBCTBEHHbIN MHTErPan NepBoro poaa

+oo
9. f xe * dx.
i

BbluncanTb HECOBCTBEHHDbIM MHTErpan BTOpPOro poaa

2
dx
10. —
JYa-1
11*. BblumcanTb naowaab ¢purypbl orpaHUYEeHHOM 31 IMNCOM
x = 2 cos(t),y = sin(t).
OTBeTbl K BapuaHTy 0bpasuy

1.0
2.31
3. 2xx —2xx +8J/x+ ¢

—cos(ﬁ) +c
5. e F(—x —1)+cC
6. —x?—6x—18In(x —3) +¢
7In(1-33x)+e¢

sin {x} 2

s () + sin?(x) cos(x) + 2 cos(x) + ¢
9.—
2

10.6
11.2m

6 O0pa3zen KOHTPOJILHOM PadoTHI 0 TeMe «Au(PepeHIHATbHbIC YPABHEHUD)

1. HaiiTu yacTHOE penieHue

1
xy' +2y=x%3y() = T

Pemmts nuddepennmanbubie ypaBHEHUS:
x+y

x—y

3.v" 4+ 9y = 2 cos(2x).

2. y” —

_,_1_:: 2:_23
.y X — &X
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OTBeTbl Ha BapuaHT obpasel,

12

1. y= ")
2. arctyg G) —%En (1 +£) —In(x)+c

3. Clcos(3x) + €2 sin(3x) + 0.4cos (2x)

x5
4._}7 :E‘I‘ Clx3 + Cg

7 Oo0pa3en KOHTPOJIbHOM padoThl M0 TeMe « KpuBoJIMHelHbIE 1 IOBEPXHOCTHBIE HHTe-
rpajbb»
Nel. Beryuciurts

[ x + vdl
L
rae L —nomanas AOB, A(1,0), O(0,0),B(0,1).

Ne2. Beruncnuts 1ByMs criocodamu

f (x — 2y)dx + (6x% — y) dy

L
rae L — tpeyronsauk AOB, A(1,0), O(0,0),B(0,1) (06x01 B TOJIOKUTEIHBHOM HaIlpaBiie-
HUH).

Ne3. HaliTu mOBEpXHOCTHBIN MHTETpaJl IO YaCTH MJIOCKOCTH, 3aKJIOYEHHON B TIEPBOM OK-
TaHTE.

[ (x + 2y — z)ds, S:2x+y+2z=2.

5

Ne4. HaiiTi mOBepXHOCTHBIM UHTETPAJI [0 BEPXHEW YACTH IJIOCKOCTH, 3aKIOYEHHOU B
MEPBOM OKTAaHTE.

J- (x + 2y — z)dxdy, S:2x+y+2z=2

5
ITo hopmyie, cBsA3bIBatOIIEH TOBEPXHOCTHBIN MHTETPaJl IIEPBOTO POAA CO BTOPBIM, IPO-

BepUTh pe3ynbTarsl Ne3 u Ne4.

8 O0pasen KOHTPOJILHOM PadoThI M0 TeMe «Teopust moss»
1. Haiitu rpaguent ckaispaoro nons U(x,y,z) = [yvx — z2y.

x—z2
. Y B Touke (1,1,1) mo nanpas-

2. Haiitu npousBojHyto ckaispuoro noss U(x, v, z) =

neHuto Bekropa (1, —1,0).
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3. BBIYHCINTD AUBEPTEHIIUIO U POTOP BEKTOPHOTO OIS
ﬁ(x- v, Z) = ZX}TZE-. + XZZj'—I— xz}rE

— —
4. Haiitu motok BektopHoro nons V(x,y,z) = (¥)T+ (—x)j + k uepes yactsh nosepx-
noctu S: x% 4+ y? = z2 (z = 0), BeIpe3aeMyI0 IIIOCKOCTBIO P: =4 (HOpMaJb BHEIIHSAS K
3aMKHYTOH MOBEPXHOCTH, 00pa3yeMoil TaHHBIMH ITOBEPXHOCTSIMH).

— —
5. BeuMCIMTE IOTOK BeKTopHOro nois V (x,y,z) = (x + 2z)i + (32)] + yk uyepes no-
BEPXHOCTh S — YacTh IJIOCKOCTH X + 2y + 2z = 2 B MIEPBOM OKTAHTE, BEKTOP HOPMAJIH
o0pa3yeT ocTpslii yroi ¢ ocbio Oz.

6. BbrunciuTb n0TOK BektopHOro nost V (x,v,z) = (x + 2)i + (v + 2)f + yz yepes
3aMKHYTYIO TIOBEPXHOCTh S — IIMJIMH/IPa OOKOBast IIOBEPXHOCTH KOTOPOTO ONpPeIessIeTCs
ypaBHeHHEM x2 + y? = 9 a OCHOBaHMs JIEKAT B INIOCKOCTAX Z = 0,z = 2 (HOpMallb
BHEIITHSA ).

7. BBIMMCINTD WUPKYISLIIO BEKTOPHOTO 10JIsL V (X, ¥, Z) = 2xyzi + x2z] + x2yk BIOIb
okpyxHoctH (x —3)2 + y?2 = 1,z = 1 (nanpaBjeHUEe IPOTHB YaCOBOM CTPENIKH).

8. Be4ucIuTb paboTy BeKTOpHOro moist V (x, v, z) = 2xyzi + x2zj + x> vk 1o OTpE3KY
AB npsamoii, A(0,0,1), B(1,1,1)

9. BbrUnCanTh HUPKYISALHUIO BEKTOPHOTO MOJIS V(x,y,z) =yi+xj+ z2K BIOMb KOHTYypa

V2

X =-—cost,
2

y = V2 cost (HampaBiieHHE Bo3pacTaHus mapamerpa t).
2 »

Z =sint,

10*. Haittu grad(dwV), V(sin (JZ—C), xe*Y, zn (yz)).

9 KountpoabHnas padora no teme «Psiabi»
Bapuant o6pazen
1. Haiitu cymmy psiaa

(=]

D T
n +3n+ 2

n=1
2. I/ICCJ'IC,Z[OBaTB pAAbI HA CXOAUMOCTD
[+ 4]

n = 2cos?(n) +1
A)E — B)E ——;
. n
no1arcsin (H) —

3n P n!
n=3 n=1
3.Haiitu 00acTs CXOIUMOCTHA
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i n(x —4)"
n:—4
n=3

4. Paznoxuth B psan MakiopeHa QyHKITHIO

x2

4+x
5. Pasnoxuts B psaa Pypee pynkuuio y = x? — 4x Ha otpeske [—2; 2].

10 Oo6pa3zen KOHTPOJIBbHOM PadoThI 0 TeMe «KoMILIeKCHbIE YN I
JlaHbl KOMIUIEKCHBIC Uncha z; = —3 — 3i U z, = —2 + i. Halitu:
1. zy+ 2z, =
2. z,— 2=
3. Z;725=
4. 2=

Zz

5. 3anucaTb YHCJIO Z; B TPUrOHOMeETpUYeckoi popme 3anuncu

6. MN306pa3nTb KOMMNNEKCHbIEe YNCNA Z1H Z5

Alm

Re

T .. T
I[aHLI KOMIUJICKCHBIC YUCJIa 27 = 2 (COS (E) + isin (E)) u

T . m o o
Z; = COS (— E) + isin (— E)' Haiitu u 3anucarte B anredpandeckoii popme:

7. Z1"Z3 =
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8. Z—

Zz

9. (z)°=

10.vz; ={

11. N306pa3nTb MHOXKECTBO KOMMJIEKCHbIX YMCEST, YO0BAETBOPAIOLLEE YC/0-

z—-1+i|l<2

B””M{—l < Re(z) < 0

Re

12. PelunTb KBaApaTHOe ypaBHeHue z + 4z + 8 = 0.

BbluncaunTb:

13. sin(Z:rr +1- In(Z)) = ;

14. 4ea' = ;

15. In(—e?) =

16. HaliTh TOYKK, B KOTOPbIX GYHKUMA MMEET NPOU3BOAHYIO U BbIYNCAUTD €€

flz) =z -Im(z) +iz

Pasnoxutb GpyHKUMM B pag, JlopaHa B Touke z, = 0, onpeaenntb Bua ocobom Tou-

KW:

26



Hanpasnenue noocomosxu 13.03.01 « Tennosnepeemuxa u meniomexnuxa ( DuiiAn
Ipoghunv «Inepeoobecneuenue npeonpusmuiiy “
PII]] B1.0.04 «Bvicuas mamemamuray

1

17. f(z) = e=*

sin{z)—z

19. f(z) =

Z3

BblumcanTtb nHTerpansl no otpesky L = [0; 1 + 2i]:

20.[ 3z? — 2zdz ; 21.[ z —2Im(z)dz
L L

BblUMCAUTL MHTErPasbl MO 3aMKHYTOMY KOHTYpY , L: |z — 1 +i| < 2:

22§med 23[ zra
Jz+a" ) z%(z—1) z
L

b=

KoHnTpoJbHas padora 1o Teme KOMIIEKCHbIE YHCJIA
OtBeTbl Ha BApHAHT 00pasen
1017 (0)

JlaHbpl KOMIUIEKCHBIE Uncna z; = —3 — 3i U z; = —2 + i. Hanu:

1. z;+z,=-5-2i
2. 21_22:_1_43.:,
3. 21'22:9+3i

4, 2-18i+06

Zz

5. 3anmMcaThk YHCI0 Z; B TPUTOHOMETPUYECKOM Gpopme 3anuncu
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z, =32 (cos (—%) + isin (—%))

6. M306pa3nTb KOMMNIEKCHbIE YNCA Z1H 25

Alm

-2+

-3-3I

T .. T
Z[aHLI KOMIUJICKCHBIC YUCJIa 27 = 2 (COS (E) + isin (E)) u

T . m o o
Z; = COS (— E) + isin (— E)' Haiitu u 3anucarte B anredpandeckoii popme:

7. 21'22:1_3.:,‘\,@

8. L= _1+iV3
Z3
9. (z;)3=8i
VI_ V2
10.yz, ={ *. *
_Z
2 2

11. V|306pa3VITb MHOXeCTBO KOMMNEKCHbIX Yncen, yaqosnersopAaruwiee ycanosum-

{h—1+u<2
Ml-1<Re(z) <0
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P S
al” o 1 N R)
o(L:i) ) .

/

\J'-_-/

12. PewnTb KBagpaTHoe ypasHeHne z2 + 4z + 8 = 0.
-2+ 2i
Bblumncnuto:

13.sin(2m +i - In(2)) = 0,75i;

14. 4es’ = 24/2 + 24/2i;
15. In(—e?) = 2 + im.

16. HanTu TOUYKM, B KOTOPbIX PYHKLMA UMEET NPOU3BOAHYIO U BbIYNMCANUTD €€

f(z) =z-Im(z) +iz zo=10,.f" =1

Pa310%unTb PyHKLMK B pag JlopaHa B TouKe z, = 0, onpeaennTb Bua ocobolt Tou-
KWU:
1 = 1 1 1 1
. _ _
17.f@ = 6%, @ = =Tt oo b bz # 0

n'z
n=0

z = 0 — cymecTBeHHO ocobas TOYKS;
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72018 z+2i
22.3§ dz = 0; 23.[

L

= 1 1
f(2) =Z(—1)"z”"2 =gyt 1l-z+z =t D"z 4220
n=0

z = 0 — nontoc ETOPOIr'c NOPALKA;
sin(z)—z
19.f(2) = ——

n

(2n 1 37

1 g2 g4 Z2n =

R I _qyn+1l ___— p— _13yn+l

fla)=—gtg -zt + (1 Znta)l Zj( D
n=

z = 0 — ycTpaHuMasn ocobad ToOYKA.

BblumcanTb nHTerpansl no otpesky L = [0; 1 + 2i]:

20.[ 3z%2 — 2zdz = -8 —6i; 21. [ z —2Im(z)dz = 1,5 — 2i.

L L

BblUMCAIUTL MHTErpanbl MO 3aMKHYTOMY KOHTYpY , L: |z — 1 +i| < 2:

z+4 z2(z—1) Z=

B ¢unmmane ucnonp3yercs cuctemMa ¢ TPaAUIIMOHHOW IIKAJIOW OIEHOK — "oTiauyHo", "Xopomo",
"yIOBIIETBOPUTENBLHO", "HEYIOBIETBOPUTENLHO", "3auTeH0", "He 3auTeHO" (nayee - mATHOANIbHAS CHUC-

TeMa).

dopmMa MPOMEKYTOUHON aTTECTALIMU 110 HACTOSIIEW TUCHUILIMHE — SK3aMEH B 1-M cemecTpe, 3a-
YeT C OI[EHKON BO 2-M CEMECTpe M 9K3aMeH B 3-M ceMecTpe.

[TpuMeHsieMble KpUTEpUHM OLICHMBAHUS MO JUCHUILUIMHAM (B COOTBETCTBHM C HMHCTPYKTHBHBIM
nuceMoM HIY MOU ot 14 mas 2012 roma Ne 11-23):

Onenka Kpurepun onieHKH pe3ynbTaToB
10 TMCILIMII- oOyueHus o JUCIUILINHE
JIMHE
«OoTIM4HO»/ | BeIicTaBisiercss o0yuaromemycs, oOHapyKUBLIEMY BCECTOPOHHEE, CHCTEMATUYECKOE U
«3a4TECHO ri1y0OKO€ 3HaHHe MaTepUallOB U3yYEHHOW JUCIUIUIMHBI, yMEHHE CBOOOIHO BBHITIOIHATh
(oTmyHO)»/ | 3aAaHusA, IPEAYCMOTPEHHBIE IPOrPAMMOi, YCBOUBIIMM OCHOBHYIO M 3HAKOMBIN C J0-
«3a4TE€HO» NOJHUTEIBHON JIUTEPaTypOid, pEKOMEHIOBAaHHOM padoueil mporpaMMoi JAHUCIUILTUHBI;
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Ouenka Kpurepuu onieHku pe3ynbTaToB
1O TUCIUII- o0OyueHus Mo JUCIUILINHE
JIMHE
MPOSIBUBILIEMY TBOPYECKUE CIIOCOOHOCTU B MOHUMAHUU, U3JI0KEHUHU U UCIOJIb30BAHUU
MaTepUaIoB M3yYCHHOW IUCIMILIAHBI, OE3ylPEYHO OTBETHUBIIEMY HE TOJIBKO Ha BO-
npockl Omiera, HO U Ha JIOTOJHUTENbHBIE BOIPOCHI B paMKax paboyeil mporpammbl
JTUCUUIIIMHBI, TPAaBUJILHO BBIMOJHUBIIEMY MpakTH4YecKoe 3aaanue. OLeHKa Mo JUCIU-
IUTMHE BBICTABIIAIOTCS 00YyYaroIIeMycs C Y4ETOM pe3yIbTaTOB TEKYIIETO KOHTPOJIS.
KomnieTeHnun, 3akperi€éHHbIE 3a TUCIUIUIMHON, C(hOPMUPOBAHBI HA YPOBHE — «3Ta-
JIOHHBII.
«XOpOoIIoY/ BricTaBisiercs oOydaromeMycsi, 0OHapy>KUBIIIEMY IMOJIHOE 3HAHKWE MaTepuasa U3ydeH-
«3a4TEHO HOM JAMCUUIUIMHBI, YCIICIIHO BBIMOIHIIONIEMY IPEAYCMOTPEHHbBIC 331aHUS, YCBOUBIIIE-
(xoporo)y»/ MYy OCHOBHYIO JIUTEPATypy, PEKOMEHIOBAaHHYIO paboueil mporpamMMoil AUCIUTUIMHBL,
«3a4TEHOY MOKAa3aBIlIEMy CHCTEMaTHYECKHM XapaKTep 3HaHUW MO TUCIHUILIMHE, OTBETUBIIEMY Ha
BCE BOIPOCHI OMJIeTa, MPABWIHHO BBITIOJHUBIIMKM MPAKTHUYECKOE 3a/laHue, HO JOMYC-
TUBIIUI MpPU 3TOM HEMPHUHIMNHUAIbHBIE OMUOKU. OLEeHKa M0 AUCLIUIIIMHE BBICTABIIS-
I0TCSl 00yUaromeMycs ¢ Y4€TOM PE3yJIbTaTOB TEKYIIETO KOHTPOJIS.
Komnerenmuu, 3akperui€éHHble 3a IUCHUIUIMHON, cOPMUPOBAHBI HA YPOBHE — «IIPO-
JIBUHYTBINY.
«ynoBneTBo- | BoicTaBmsierca oOydaromieMmycs, 0OHapy>KUBIIEMY 3HaHHWE MaTepuaia U3y4eHHOU Juc-
PHUTEIBHOY/ LIUIUTUHBI B 00beMe, HEOOXOIUMOM JIJIsl JabHEHIIeH yuyeObl U MpeacTosIeii paboThl
«3a4TEHO 1o MpoQeccru, CIPABISIONIEMYCSI C BBITIOJTHEHHEM 33/IaHUN, 3HAKOMOMY C OCHOBHOM
(YmoBieTBO- | IMTEpaTypoOl, peKOMEHJOBAHHOW pabodeii mporpaMMoOil IUCIUILIUHBI; JOITYCTUBIIEMY
PUTENBHO)»/ | MOTPEIIHOCTh B OTBETE HA TEOPETHUECKHUE BOMPOCHI W/WUIM MPHU BHIMOTHEHUH MPAKTU-
«3a4TEHO» YEeCKUX 3aJaHMi, HO oOJiajaronieMy HEOOXOJWMBIMH 3HAHUSMHU JUIS UX YCTpPaHEHUS
MOJI PYKOBOJCTBOM TIperojaaBarensi, TU00 HEMPaBUIBLHO BBHIMOJHUBIIEMY MpaKTHYe-
CKOE€ 3aJIaHKe, HO TI0 YKa3aHUIO TPETOIaBaTeNs BHITIOJHUBIIEMY JIPYTHE MPAKTUUECKUE
3a/IaHMs U3 TOTO K€ pasziena AUCIUIUINHBL..
Kommnerennuu, 3akperi€éHHbie 3a TUCHUTUTNHON, CPOPMUPOBAHBI HA YPOBHE — «IIOPO-
TOBBINY.
«HEYJIOBJIe- BrictaBnsercs oOydaromieMycs, 0OHApyKUBIIIEMY CEepPhe3HbIE MPOOENbI B 3HAHUSIX OC-
TBOPUTEIb- HOBHOT'O Marepuaja HW3YyYEHHON JUCHUIUIMHBI, JONYCTUBLIEMY HPUHUMIHAAIBHbBIE
HOY/ HE 3a- OIMOKHU B BBIMIOJHEHUU 33J]aHUM, HE OTBETUBILIEMY Ha BCE BOIMPOCHI OMIIETAa U JOTOJI-
YTEHO HUTEJIbHBIE BOMPOCHI M HEMPABUIILHO BBITIOJHUBIIEMY MPAKTUYECKOE 3aJaHue (Hempa-
BWJIbHOE BBINOJTHEHUE TOJIBKO TMPAKTUUECKOTO 3aJaHUs HE SBISIETCS OJHO3HAYHOU
MPUYMHON /17151 BBICTABIICHUSI OLICHKU «HEYIOBIETBOPUTENIBHOY). Kak mpaBuiio, oleHka
«HEYJIOBJIECTBOPUTEILHO CTABUTCS CTYJEHTaM, KOTOPBHIE HE MOTYT MPOJIOJDKUTH 00yde-
HUE 1o 00pa3oBaTeNbHOM MporpaMMme 0e3 JOMOJHUTETBHBIX 3aHITHH MO COOTBETCT-
Bytomed nucnumuinae. OTeHKa 1o JUCIUIUIMHE BBICTABISIIOTCSA 00yJaroIemMycs ¢ yué-
TOM PE3yJIbTATOB TEKYIIErO0 KOHTPOJIS.
KoMmerennun Ha ypoBHE «ITOPOTOBBINY, 3aKPEIUIEHHBIC 32 TUCITUTIIUNHON, HE CHOpMHU-
pPOBaHBI.

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHME JUCHUIIJINHBI

Y4eOHoe 1 y4eOHO-12a00paTOPHOE 000PYyAOBaHHKE

VYyeOHast ayaAuTOpHs 1Ji MPOBEACHUS 3aHATUN CEMUHAPCKOTO THIMA, TPYIIOBBIX U UHIAWBUIYaJIb-

HBIX KOHCYJIbTAlUH, TEKYILETO KOHTPOJISA U IIPOMEKYTOYHOM aTTeCTally, OCHALCHHA:
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- CIELMAJIU3UPOBAHHON MEOENbI0; JOCKON ayIUTOPHOM; JIEMOHCTPALMOHHBIM 00OpYI0BaHUEM:
NEPCOHATIBHBIM KOMIIBIOTEPOM (HOYTOYKOM); IEPEHOCHBIM (CTALIMOHAPHBIM) IIPOEKTOPOM

VYuebHas ayauTopus Ui IPOBEACHUS 3aHATUH CEMHUHAPCKOIO TUIIA, TPYNIIOBBIX U MHIUBUAYAJIb-
HBIX KOHCYJIbTALUH, TEKYILIETO0 KOHTPOJISI U IPOMEXYTOUHOM aTTecTally, OCHALLEHHAs:

- CIIeUAIM3UPOBAHHON MeOenblo; JOCKOW ayIUTOPHOM; AEMOHCTPALMOHHBIM OOOPYIOBAaHUEM:
[IEPCOHAIBHBIM KOMIIBIOTEPOM (HOYTOYKOM).

VYyeOHast ayautopus Ijs J1a0OpaTOPHBIX PabOT, BBHITOIHIEMBIX B KOMIIBIOTEPHOM KJIacce, OCHa-
IICHHAS:

- CIIEUHMAIM3UPOBAHHON MEOEIbIO; JOCKOM ayJUTOPHOM; MEPCOHATILHBIMU KOMITBIOTEPAMH C IO/~
kitoueHueM k cetu "MatepHer" u nocrynom B UOC dunuana

Jns caMOCTOSATENIbHOM padoThl 00YYaIOMMXCA MO AWUCHMIUIMHE HCIOIB3YETCS MOMENICHNE JUIS
CaMOCTOSITENIbHOM paboThl 00Yy4arOIIUXCsl, OCHAIIEHHOE:

- CIICIHMAIN3UPOBAHHONW MeOENbI0; TOCKOH ayAWTOPHOM; MEePCOHATBHBIM KOMITBIOTEPAMH C TIOJ-
kimoueHueM K cetu "MaTepHeT" U noctynom B DUOC dumana.

8. OBECIIEYEHUME OBPA30OBATEJBHOI'O MNPOLECCA JJIs1 JINLL
C O'PAHUYEHHBIMH BO3MOXKHOCTAMMU 31I0POBbSA U UHBAJINIOB

B X0[4e peai3dalvi JUCHUIUIAHBI UCIIOJIB3YIOTCA CICAYIOMIUC NJOIMOJHUTCIIbHBIC MCTOAbI O6y‘~Ie-
HUA, TCKYIICTO KOHTPOJIA YCIICBAEMOCTH U HpOMe)I(YTOIIHOfI arTTreCcraliiuu 06yqa101111/1x0ﬂ B 3aBUCHUMOCTH
OT UX MHAUBHUAYAJIbHBIX 0COOEHHOCTEIA:

JJIS1 CIeNBIX M CIa00BHASIIINX

- JIeKIMHU 0(OPMIISIOTCS B BUJIE DJIEKTPOHHOTO JOKYMEHTA, IOCTYITHOTO C TIOMOIIIbI0 KOMIIBIOTEPA
CO CNELUAIN3UPOBAHHBIM MPOTrPAMMHBIM O00ECTIEYEHUEM;

- IUCbMEHHBIE 33JJaHUS BBIMOJIHAIOTCS HAa KOMIIBIOTEPE CO CHELHATN3UPOBAHHBIM MPOTPaMMHBIM
obecreyeHrneM, Uil MOTYT ObITh 3aMEHEHBl YCTHBIM OTBETOM;

- o0ecrnieunBaeTcs UHAMBUAYaIbHOE paBHOMEpHOE ocBelieHue He menee 300 jrokc;

- J17151 BBIIIOJTHEHUS! 3aJJaHMsI TIPYU HEOOXOIMMOCTH MPEAOCTABIISIETCS YBEITUUUBAIOIIEE YCTPOICTBO;
BO3MOYKHO TaK)Xe UCIOJIb30BaHUE COOCTBEHHBIX YBEIMUNBAIOIIMX YCTPONUCTB;

- IUCbMEHHBIE 3a/1aHus OPOPMIISIOTCS YBEIUYEHHBIM HIPU(TOM;

- DK3aMeH U 3a4€T NMPOBOAATCA B YCTHOH (hopMe MM BBHINOJHSIOTCS B NMUCBMEHHON (opme Ha
KOMIIBIOTEPE.

AJIS1 TIIYXHX U ¢JI200CIbIIIANX:

- IeKIMU 0POPMIISIOTCS B BUJIE JIEKTPOHHOTO JOKYMEHTA,

- MUCHbMEHHBIE 3aJIaHUs BBIMOJIHAIOTCS Ha KOMIIBIOTEPE B MUCbMEHHOM! (opMme;

- DK3aMeH U 3a4€T IPOBOJASTCS B MUChbMEHHOU (hopMe Ha KOMIBIOTEPE; BOZMOKHO MPOBEACHHUE B
dbopMe TecTUpOBaHUSL.

JJIS1 JIML C HAPYIIEHUSIMU ONIOPHO-ABHUIaTeJbHOI0 anmnapara:

- KU 0(hOPMIISIFOTCS B BUJIE SJIEKTPOHHOTO JOKYMEHTA, IOCTYITHOTO C IIOMOIIbI0 KOMITbIOTEpa
CO CHEUAIN3UPOBAHHBIM IPOrPaMMHBIM 00€CIIEUEHHEM;

- IUCbMEHHBIE 3aJ]aHUs BBIIOJIHAIOTCS HA KOMIIBIOTEPE CO CHELMAIU3UPOBAHHBIM IPOTPaMMHBIM
o0ecCIIeueHuEM;

- DK3aMeH U 3a4€T MPOBOAATCA B YCTHOH (hopMe WM BBINOJHSIOTCS B NMUCBMEHHON (opme Ha
KOMIIBIOTEPE;
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- UCTIONIB3YETCs CrienranbHas yuebnas ayautopus 1t aun ¢ JIOB3 — ayn. 106 rmaBHoro yuebHo-
ro kopnyca no aapecy 214013, r. CMmoneHck, DHEepreTu4eckuil np-a, 1.1, 31aHrue Y3HEPreTUYeCKOro uH-
cTUTyTa (OCHOBHOM KOPITYC).

[Tpu HEOOXOMMMOCTH MPETyCMaTPUBACTCS YBEIHMUEHNE BPEMEHHU IS [TOJITOTOBKH OTBETA.

[Iponienypa mpoBeAECHUsT NPOMEXKYTOYHOH aTTecTaluu A OOydYalolIMXCsS YCTAHABIMBACTCS C
y4€TOM UX HUHIUBUAYAIbHBIX MCUXOPU3NYECKUX ocobeHHocTeil. [IpomexyTouHasi arrectanus MOMXKET
MIPOBOAMTHCS B HECKOJIBKO 3TAIOB.

[Ipu npoBeaeHUM MPOLEAYpPHl OLIEHHWBAHUS PpE3YJAbTaTOB OOYYEHHUS IMpelycMaTpUBAaeTCs
UCTIOJIb30BAaHUE TEXHUUYECKUX CPEACTB, HEOOXOAMMBIX B CBSA3M C WHAMBHUIYAIbHBIMH OCOOEHHOCTSMHU
oOyyarommuxcsi. ITU CpelcTBa MOTYT OBbITh MPENOCTaBIICHbl (UIMAIOM, WK MOTYT HCIHOJb30BaThbCA
COOCTBEHHBIC TEXHHUUYECKUE CPECTBA.

[TpoBenenue mpoleaypbl OIEHUBAHMS PE3YIBTATOB OOyUEHHUs JIOMYCKAaeTCs C UCIOJIb30BaHHEM
JMCTAaHIIMOHHBIX 00Pa30BaTEIbHBIX TEXHOJIOTHH.

ObecnieunBaeTcs A0CTYNl K HHPOPMALMOHHBLIM U OubIuorpadpuyeckum pecypcam B cetu UH-
TepHeT Ul KaXJ0ro odydaromnierocs B (opMax, aaanTUPOBAHHBIX K OTPAHUYCHUSAM UX 370POBbS U BOC-
npuUATHS UHQOpPMALIUHU:

JJISL CJIeNbIX M CJIa00BHASIIIUX !

- B Ie4aTHOM (hopMe YBETUUECHHBIM MIPUPTOM;

- B (hopme 31EKTPOHHOTO TOKYMEHTA;

- B popme ayauodaiina.

AJISl TJIYXHX U ¢J1200CTbIIIAINX !

- B Ie4aTHo# dopme;

- B (hopme 31EKTPOHHOTO TOKYMEHTA.

A1 00Y4AIOLIUXCSl ¢ HAPYLIEHUSIMHU OTIOPHO-IBUIATEIbHOI0 aNlNapaTa:

- B Ie4aTHoM opwme;

- B (hOpMe 3JIEKTPOHHOTO JOKYMEHTA;

- B (popme ayauodaiina.
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