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1. HEJIX U 3AJTAYN OCBOEHUA AU CHUTIJIMHBI

Leab ocBOeHUS TUCHUIUIMHBI SBJIsETCS (OPMUPOBAHUE 3HAHWM, YMEHHM M HAaBBIKOB B 00JIACTH
TEOPETUYECKUX OCHOB BBICHIEH MAaTEMATUKH, COBPEMEHHBIX METOJOB PELICHUS 3a7a4, TPAKTUYECKUX Me-
TOJOB UX MPUMEHEHUS MPU U3YUYEHUU OOUICHMH)KEHEPHBIX U CHEUAIbHBIX JUCIHILINH, UCIIOIb30BAHUIO
3HAHUU, TIOJIYYEHHBIX B pe3ysibTaTe (hyHIaMEHTAIBHON MOATOTOBKH IO BBHICIICH MaTeMaTHKE, B OOLIUX
npodeccnoHaNbHbBIX AUCUUIUIMHAX, IS PEIICHUs MPAKTUUECKUX MHXKEHEPHBIX 3a]a4, CBA3aHHBIX C pac-
YETOM ITapaMETPOB U PEKUMOB AJIEMEHTOB KOHCTPYKIMI U31EJIUA MAITUHOCTPOCHUS.

3agaum: U3ydyeHHe NOHATUHMHOIO anmnapara BbICHIEH MaTeMaTUKH, OCHOBHBIX TEOPETUYECKUX MO-
JIOKEHUW U METOJIOB, IIPUBUTUE HABBIKOB IPUMEHEHUSI TEOPETUUECKUX 3HAHUM Ui PELIEHUS MPaKTUYe-
CKMX 3a/a4.

2. MECTO JUCHUIIJIMHBI B CTPYKTYPE OIl BO

HucnurmuHa «BpIcias MaTeMaTrKa» OTHOCHTCS K 00513aTeIbHOM YaCTH IMPOrPaMMEI.

J1st u3ydeHust JaHHOW TUCHUTIIMHBI HEOOXOIMMBI 3HAHUS, YMEHUS U HaBBIKU, (hopMupyemeie 6a-
30BbIM CpEIHUM 00pa30BaHUEM.

3HaHUs, YMEHHS U HABBIKU, TOJIYYCHHBIC CTYICHTAMH B IIPOLIECCE M3YUEHUS TAaHHON AUCIUILIN-
HBI, SIBIISIFOTCA 0a30BBIMU IS U3YUYCHHS CIEAYIOUIUX TUCIUILINH:

dusuka;

Xumus;

Teopernueckast MEXaHUKa;

Bonmomoaroroska Ha ADC.

3. TPEBOBAHUA K PE3YJIBTATAM OCBOEHUSA JUCHUIIJINHBI

OcBoeHue TUCHUITIMHBI HallPaBJIeHO Ha (POPMHUPOBAHUE SJIEMEHTOB CIIEYIOIUX KOMIIETEHIINH B
cootBeTcTBUM ¢ ®PI'OC BO 1 OIl BO no ganHOMy HalipaBJI€HUIO TOATOTOBKH:

IlepeyeHb MJIAHUPYEMBIX Pe3yJabTATOB 00y4eHUS MO JUCHUNINHE (MOAYJII0), COOTHECEHHBIX
¢ HHANKATOPAMH J0CTHKECHUSI KOMIIETeHIM I

Komnerenuus HNHaukaTopbl 10CTHKEHUA KOMIIe- PesyabTaThl 00y4eHUs
TeHIM I
OIIK-1. Crocoben uc- | OIIK-1.1 [IpumeHsieT MaTeMaTUIeCKUi | 3HAET: OCHOBHBIE MATEMATUYECKUE MO-
MOJIH30BaTh OA30BBIC annapar U3 pasJIMYHbIX Pa3/IelioB MaTe- | jeNu; CTPYKTYPY COBPEMEHHOM MaTe-
SHaHMs CCTCCTBCHHO- MaTHKu MaTHKH; METOJIOJIOTHIO, METOIbI M TIPH-

HayYHbIX JUCIUILUIAH B
podheCCUOHABHOM

JIeSITeTIbHOCTH, TTPUMe-
HSTh METOJIbI MaTeMa-

E€MBI IMPOBCACHU KOJIMYCCTBECHHOI'O
aHaJIM3a U MOACTIUPOBAaHUA ITOBEACHHUA
TCEXHUYCCKUX CUCTEM, COOBITHI 1 npo-

THYECKOTO aHalIN3a 1 LIecCOoB. o
MOZEMPOBaHHSL, TEO- YMeeT: HCIoJIb30BaTh MAaTEeMaTHUYCCKU N
PETHYECKOTO U JKCIIE- SA3BIK U MAaTEMATUYCCKYIO CUMBOJIMKY
PUMEHTAIBHOTO HCCIIe- [P ITIOCTPOECHUN MATEMATHYECKHUX MO-
JIOBAHUS neJei.

Bnaz[eeT: MAaTeMaTHU4CCKUMH, CTATU-
CTUYCCKUMH U KOJTHYCCTBCHHBIMU ME-
TOAaMHU PCUHICHUA TUIIOBBIX MATCMATH -
YCCKHUX 3aJJad.
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OI1K-1.2 [TpuMeHseT METO bl YUCIICH-
HOTO MOJICTTUPOBAHUS U IKCIICPUMEH-
TaJILHOT'O UCCIIEIOBAHNS

3HaeT: OCHOBHEIC MAaTEMaTHUYSCKHE Me-
TOJbl aHAJIU3a, MOJICJIIMPOBAHUS U Pe-
HIEHUS 3a]1a4 MPUKJIATHOTO XapaKTepa;
YMeeT: mocTaBuTh 3a7a4y Ha MaTeMa-
THUYECKOM S3bIKE, IPOM3BECTH AHAJIU3
JAHHBIX, BBIOPATh MAaTEMATHUCCKUA
METO/I ¥ IPOU3BECTU pacyeT, poaHa-
JIN3UPOBATH MOJYYEHHBIE PE3YJIbTATHI.
Bnaneet: HaBbIkaMu MPUMEHEHHS Ma-
TEMaTHYECKNX METOJ0B, TCXHOJIOTHH
P PEIICHUH 3a/1a4 B TIpodeccuo-
HaJIbHOM JIEATEILHOCTH.

OIIK-1.3 /lemoHCTpHpyeT HOHUMaHUE
(u3nUecKuX SIBICHUN U TPUMEHSIET 3a-
KOHBI MEXaHUKH, TEPMOTMTHAMHKH,
ANIEKTPHYECTBA U MarHETU3Ma

3HaeT: MaTeMaTU4eCKHil anmnapar omnu-
CBIBAIOLNH SBJICHHUS TEPMOJUHAMUKHU
VYMeeT: NpUMEHATh MaTEMaTUYECKUI
anmapar [Py OIMCAaHUU SIBJIICHUN Tep-
MOJMHAMUKHU

Bnageer: MeTogamMu MaTeMaTHYECKOTO
aHann3a GU3MUECKUX sSBICHUN

OIIK-1.4 JleMoHCTpHpYET 3HAHUE 1€~
MEHTapHBIX OCHOB ONTHKH, KBAHTOBOW
MEXaHUKH U aTOMHOU (PHU3UKH

3HaeT: MaTeMaTHYEeCKOe OMHCAHUE dJIe-
MEHTapHBIX OCHOB OIITHKH, KBAHTOBOH Me-
XaHUKHU ¥ aTOMHOH (pr3nKn

YMeeT: UCIoNIb30BaTh MATEMaTHYECKHAN
amnmnapar IIpy OIUCAHUU SIBIICHUN aTOMHOM
¢bu3uKH

Brnaneet: MeTogamMu MaTeMaTHYECKOTO
aHayu3a sBJICHUN aTOMHOM QU3UKU

OIIK-1.5 Hcnonb3yeT OCHOBHBIE 3aKOHBI
XMMUH, KIIacCU(HUKAIHIO U CBOICTBA, B
TOM YHCJIe 3aKOHOMEPHOCTH SIIEPHBIX
MpEeBpaIICHUI

3HaeT: MaTeMaTHIECKOE OIKFCAHME 3a-
KOHOMEPHOCTEN SAAEPHBIX MpeBpale-
HUH

YMeeT: ucrnojib30BaTh MaTeMaTUUYCCKU N
anrapar Jjis ONMCAHUS AEPHBIX Mpe-
BpallEHUI

Brnangeer: MeTomaMu MaTeMaTHIECKOTO
aHaJu3a SACPHBIX NPEeBPaICHUN
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4. CTPYKTYPA U COAEP KAHME JUCIHUIIJIMHBI

CTpyKTypa IMCUMILIMHBL:

RO O

Cemectp 1 Cemectp 2 Wroro 3a kypc
AKaZIEMU4ECKIX HACOB AKa[IeMU4ECKX YacoB AKaZIEeMU4ECKIX HacoB 3e.
Ne |Wnpexc Hanmerosarne K H K H P H Kadp. Cemectp
\OHTPOSb 3.e. [€Nb | KoHTponb 3.e. leaenb | KoHTpone lenens
P Bcero Ko Nex | Na6 | Mp | KPM | CP Korr A P Bcero Kon Nex | Na6 | Mp | KPM| CP Konr A i Bcero Kon Nex | Na6 | Mp | KPA| CP Korm Bcero} A
TaK. pore TaKT. porne TaKT. porne
3k 3a0
3 |B1.0.04 Bbicwas MatemaTuka 3k 216 | 68 34 34 112 | 36 6 8aOPrP| 144 | 50 34 16 85 9 4 PP 360 | 118 | 68 50 197 | 45 10 23 123
CemecTp 3 Cemectp 4 Wroro 3a kypc
AKaleM14ECKIX 4aCoB AKafIeMU4eCKuX HacoB AKaleM14eCKIX 4acoB 3e.
Ne |WHpexc Hanmerosarne K H p H p H Kadp. Cemectp
\OHTPOSb 3e. leqens | Kontpone 3e. lenens | Kontpone lenens
P | Bcero| ®M [ niex | mas | mp | kem | cp | KO A PO Beero| K | niex | mas | mo [ken| cp [FOT A PO Bcero| K | nex [ mas | Mo [ken| cp | KO |Bcerd
TaK. porib TaKT, pors TaKT. porb
[ 3 [sro04 [Boicwian marevarika [oxpPJas0 [ 68 [34a] [3a] [7[3] 5| | [ T 1 [ [oxPPTas0[e8[34a ] [3a] [7[s36]5] [23] 12

OBO3HAYEHUA:

Buabl npomMe:KyTOYHOM aTTecTAMHU (BUAbI KOHTPOJISA):

OK3 - DK3aMEH,;

3a0 - 3a4erT ¢ OICHKOIA;
3a — 3auer;

Buasbi padot:

KoHTakT. — KOHTaKTHas paboTa 00yJarouuxcs ¢ NpenojaBaTeieM;
JIek. — NeKIMOHHBIC 3aHATHS,
Jla6.— nabopaTopHbIe pabOTHI;
[Ip. — npakTHUYeCcKuE 3aHATHS;
KPII — kypcoBast paboTa (KypcoBOil IPOEKT);
PI'P — pacueTHo-Tpaduyeckas padbota (pedepar);
CP — camocTosiTenpHas paboTa CTYJCHTOB;

3.6.— 00bEM JIUCIUIINHBI B 3a4€THBIX eIMHULIAX.
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ConepxaHue TUCUMIIMHBI:

HaumeHoBaHMe BUIOB 3aHATHI U TEMATHK, COIePKaAHNE

JIEKIIMOHHBIE 3aHATUA 51 miT. 110 2 yaca:

Tema 1. DaeMeHTRI JINHEHHOMN ANredphl
Jleknus 1.1. Martpuisl. OcHoBHbIE TOHATHS. JlelicTBus Haa maTpuniamu. Onpeaenure-

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

Jleknmusi 1.2. HeBwipoxknennsle Matpuiibl. OcHOBHBIE MOHATHA. OOpaTHas MarpuIa.
Panr matpuiipl. (2 gaca).

Jlexuust 1.3. CucreMbl TMHEHHBIX ypaBHeHUU. (2 yaca).

Tema 2.9JieMeHThI BEKTOPHOIi aaredphl.

Jlekums 2.1. Bekropsl. OcHOBHBIE TTOHSTH. JIMHEHBIC onepanuy Haj BekTopamu. [1po-
€KIIMsl BEKTOpa Ha oCh. PasioxeHue BEeKTopa 1o opTaM KOOPJAMHATHBIX oced. Monynb BeKTopa.
Hampasnstomine KocuHychl. [IeHCTBUS HaJl BEKTOpaMU 3aJaHHBIMU MNpoeKuusaMH. CkajasipHoOe
MIPOU3BEICHUE U €T0 CBOMCTBA. HekoTopble MPUIIOKEeHHs CKAJIIPHOTO Mpou3BeAeHU. (2 yaca)

Jlekums 2.2. BekropHoe mMpou3BeeHUE U €ro cBoiicTBa. HekoTophlie MpHIIOKEHUS BEK-
TOpHOTO TIpou3BefeHusl. CMeIIaHHOe MPOU3BEACHUE U €ro CBOMCTBA. HekoTophie MpuioxeHus
CMEIIaHHOTO TTpou3BeeHus. (2 yaca)

Tema 3. AHATMTHYECKAS TeOMETPHUSA HA IVIOCKOCTH
Jlekums 3.1. Cucrema KOOpIMHAT Ha IUNIOCKOCTH. Y paBHEHHE MPSIMON Ha TUIOCKOCTH.

OcHoBHblIe 3a1aun. (2 yaca)
Jlexuust 3.2. Jlunuu Broporo nopsaaka. OkpyxHocts. Jmunc. ['unepbona. ITapaboana.
OO011iee ypaBHEHHUE JTMHUAN BTOPOTO Topsijika. (2 daca)

Tema 4. AnanuTnueckas reoMeTpus B IPOCTPAHCTBE
Jlexuus 4.1. AnanuTrveckas reoOMeTpHsl B IPOCTpaHCTBe. [IpsiMast ¥ TIIOCKOCTS. (2 daca)

Jlekuus 4.2. AHanUTHYECKAs TEOMETPHS B IPOCTPaHCTBE. [IOBEpXHOCTH BTOPOTO MOPSIJI-
Ka. (2 yaca)

Tema 5. [Ipenenl
Jleknus 5.1. Beenenne B marematudeckuii aHann3. OyHKIUS U €€ OCHOBHBIE CBOWCTBA.

Yucnossle nocnenoBarteabHOCTH. [Ipenen uncnoBoit nociaenoBaTebHOCTH. CBONCTBA MPEAETIOB.
beckoneuHo maible mocienoBaTenbHOCTH. beckoHeuHo Oosblne mociaenoBaTeIbHOCTH. CBS3b
MeXy OeCKOHEYHO OOJIBIIMMU M OECKOHEYHO MajbIMHU IOCIEeI0BaTeIbHOCTIMU. [IpenenbHblil
nepexoJl B HEPaBEHCTBO. 3aMeuaTenibHble npefenbl. [lociaenoBaTenbHOCTh U €€ MOANOCIe0Ba-
TEIBLHOCTH. (2 yaca)

Jlexuus 5.2. Ilpenen ¢yHKMuM B Touke. TeopeMbl O CBOMCTBAaxX MpeAeNiOB (YHKIIWH.
CpaBHeHue OeckoHedHO ManbiX ¢yHkuuid. [lepBolil, BTOpoii 3ameuarenbHble mpenensl. Tabmuma
skBUBaJIeHTHOCTH. [Ipenen crenenHo-mokazaTenbHON QyHKIuu. (2 Jaca)

Jlexuus 5.3. HempepbiBHbIe QyHKIIMH. ApudMeTHUecKue onepalnny Ha/l HenpepbIBHBIMU
¢byuknusamu. Touku pa3pbiBa U UX Kiaccudukamnus. JlokanbHble cBOHCTBA (QYHKIMI HEMpephIB-
HBIX B Touke. CBOMCTBa (DyHKIMI HEMpepbIBHBIX Ha oTpe3ke. CylecTBOBaHUE U HENPEPHIBHOCTh
oOpatHol ¢yHKIMH. (2 yaca)
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Tema 6. Ilpou3Bo/IHbIE
Jleknusa 6.1. 3agaun nmpuBogsmue K auddepeHnnanTbHOMy UcUUCIeHHI0.OnpeaeiieHne

MPOU3BOAHON. MeXaHMYeCKUd U IeOMETPUUYECKUN CMBICI MPOou3BoAHOW. CBOMCTBA MPOU3BOJI-
HbIX. [Ipon3BoaHas cioxuoit ¢pyakuuu. [IponsBoaHas oOpaTHOM (YHKITUN.

Jlekuusa 6.2. Jlorapudmuueckoe muddepennupoBanue. IIpousBogHas cTeneHHO-
nokasarenbHol QyHkumu. [Ipon3Boanas GyHKIUM, 3aqaHHON mapameTpudecku. Juddepenmm-
pyemocts ¢Gynkiuu. uddepennman. ['eomerpuueckuir cmbicn auddepennmana ¢GyHKIUU.
[Tpumenenue nuddepeHnnanos B NPUOIMKEHHBIX BhIYUCICHUAX. [IponsBoanbie u nuddepeH-
[UaNbl BBICIIUX MOPAIKOB. OcHOBHBIE TeopeMbl nuddepeHnnansHoro ucuuciaenus. [lpaBumno
Jlonurass. PackpeiTHe HEKOTOPHIX HEOpEeIeHHOCTeH. (2 yaca)

Tema /. 'paduku

Jlekuus 7.1. ®opmyna Teitnopa. UccnenoBanue pyHkuu Ha MOHOTOHHOCTh. Mccie-
noBaHue (pyHKIMU Ha SKCTpeMyM. (2 yaca)

Jlekumus 7.2. Haumensinee u HanOoubee 3HaueHne (yHKIMU. HarpasieHue BBITYKIIO-
CTH M TOYKH reperuda rpaduka. AcuMnToTsl rpaduka GyHknuu. (2 yaca)

Tema 8. KomiuiekcHbIe uncjia
Jlexnus 8.1. [ToHATHE KOMILIEKCHOM INTIOCKOCTH. J{eliCTBHS HaJ KOMIUICKCHBIMH YHCIIa-

Mu.(2 yaca)
Jlexuusi 8.2. OcHOBHBIE 37€eMEHTapHbIE (PYHKIIMM KOMIUIEKCHOTO aHanu3a. Pernenue
yYpaBHEHMI U HEPABEHCTB B KOMILJIEKCHOM aHainu3e. (2 yaca)

Tema 9. HeonpeneaeHHbIii MHTErpaJs
Jlexkuus 9.1. IlepooOpaznas. Tabmmna uHTEerpanoB. CBOHCTBAa TMHEHHOCTH HEOIpee-

JICHHOTO MHTETpaia. 3aMeHa MepeMeHHON B HeONpeIeIeHHOM WHTerpaje. MeTol HHTerpupoBa-
HUS 110 YacTsM. (2 yaca)

Jlexuust 9.2. HTerpupoBanue paunoHaIbHbIX QYHKIMH. (2 yaca)

Jlexuus 9.3.MHTerprpOBaHre TPUTOHOMETPUYECKUX BhIpaKEHHUH. (2 yaca)

Jlexuus 9.4. HTerpupoBaHue uppanroHaabHOCTeH. (2 yaca)

Tema 10. Onpeje/ieHHbIN HHTEIPA

Jlekums 10.1. Mnrerpanpabie cymMMbl. OrmipeneneHHbIA UHTETpal. Y CIOBUS HHTETPUPY-
eMocTu. ['eomeTpruyecKuil CMbICH OIpeneaeHHOro nHTerpana. OCHOBHBIE CBOMCTBA OINpeeseH-
Horo uHrerpana. ®opmyna Herotona-JleliOaua. MeToapl BEIYMCICHUA ONpEAeIEeHHOTO WHTE-
rpana. (2 gaca)

Jlekuus 10.2. TlonspHbIE KOOPAMHATHI Ha TUIOCKOCTH. [LITOIIans KPUBOJIMHEHHOTO CEK-
topa. KybupyemocTs, Berancienne oobemoB Ten. O0bem Tena BpamieHus. [Ipuanun Kapanbepu.
JlnuHa ayru KpuBoil B mapaMeTrpudeckoit popme. [lnuHa Ayru KpUBOM B MOJSIPHOM cUcTeME KO-
opauHart. (2 gaca)

Jlexuusi 10.3. HecoOcTBeHHBIC MHTETpaibL. (2 Yaca)

Tema 11. ®YVHKINU HECKOJIbKHX NlePeMEHHBIX.
Jlekuusa 11.1. OyHkuuu HECKONbKUX TepeMeHHBbIX. [loHsTHe mpenena. Hempepsis-

HOCTB.(2 Jaca)
Jlexuus 11.2. TlpowsBoauble n quddepeHImans QyHKIHA HECKOIBKUX MPEMEHHBIX.

7
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KacarenpHast III0CKOCTh U HOPMaJIh K MOBEPXHOCTH. IKCTPEMyM (DYHKIHH JIBYX ITEPEMEHHBIX.
(2 gaca)

Tema 12./Iuddepennuaibupie VDaBHEHUs

Jlekuus 12.1. O6mume cBenenus o nuddepeHnuanbubix ypaBHenusx. Juddepenmans-
HbIE YpaBHEHHS IEPBOTO MOPSAIKA. YPaBHEHHS C pa3AesIOIUMUC NepeMeHHbIMH. OnHOpOI-
Hble U depeHnnanbupie ypaBHeHUs. (2 yaca)

Jlexuust 12.2. Jluneiinvie ypaBHeHus. YpaBHeHus Sl. bepHymin. YpaBHeHUE B MOTHBIX
nuddepennuanax. (2 gaca)

Jlexuus 12.3. /luddepennuanbaple ypaBHEHHUs BBICIIUX MOPSAKOB. YpaBHEHHUS, JOIYC-
Kalolllie MOHIKeHue nopsaaka. JIuHeinsle oqHOpoaHbIe U] QepeHnanbHble ypaBHEHUS BTOPO-
ro 1 60J1ee BEICOKOTO MOPSIKOB C TIOCTOSTHHBIMU KO3 duruenramu. (2 gaca)

Jlekums 12.4. JIuneinblie HeOAHOPOAHbBIE MU epeHInaTbHbIe ypaBHEHH. (2 yaca)

Jleknms 12.5. CucteMsl TMHEHHBIX qruddepeHaIbHbIX ypaBHeH s (2 yaca)

Tema 13./IBoiiHO¥ ¥ TPOIHOI HHTEIPAJbI

Jlexuus 13.1. J[BoitHoit maTerpai. TpoiiHoi naTerpai. (2 yaca)
Jleknms 13.2. [IpusoxeHusi ABOMHBIX U TPOMHBIX HHTETPaoB. (2 yaca)

Tema 14.KpuBoJiviHeiinbie U IOBEPXHOCTHBIE NHTEIPAJIbI
Jlexkmus 14.1. KpuBonuHeitHbie HHTETpaIbl. (2 Yaca)

Jlekuust 14.2. TloBepxHOCTHBIC HHTErpabl. (2 yaca)

Tema 15. Dj1eMeHTELI TEOPUH TOJS.
Jleknus 15.1. OcHoBHbIC TOHATHUS Teopuu noJist. CkaisspHoe npousBeaeHue. [Iponsso-

Has 1o HampasieHuto. ['paguent. BekropHoe nose. [Totok mosms. (2 gaca)

Jlexuus 15.2. luseprenuus nons. @opmyna Octporpaackoro-Iaycca. Hupkymnsuus no-
ns1. Potop noinsa. @opmyna Crokca.(2 yaca)

Tema 16. Unc/ioBbie PsUIbI
Jlexuus 16.1. ITonstue psaa. Heo6xonumoe ycioBue cxoauMocTu. TeopeMbl cpaBHe-

Hus.(2 Jaca)

Jlekums 16.2. JlocraTouHble MPU3HAKHA CXOJUMOCTH. 3HAKOYECPEAYIONTUECS U 3HAKOTIIC-
peMeHHbIe psAbl. (2 yaca)

Tema 17. CTeneHHble ps/ibl
Jlekums 17.1. ®yuknuonansHbie paapl. Crenennsie paabl. Psaasl Teinopa u MakiiopeHa.

(2 gaca)

Tema 18. Paanl ®yvpre. Unterpan @ypee.
Jleknms 18.1. Psiiet @ypoe. MuTterpan @ypoe (2 yaca)

Tema 19. KomnJieKCHBII aHATN3.

Jlekuusa 19.1. JluddepennupoBanre (GyHKIMNA KOMIUIEKCHOTO MEPEMEHHOr0. YCIIOBHUE
Hanambepa-Oiinepa. Ananmtnueckas ¢yakuus. Huddepennnan. 'eomeTprudeckuii CMBICT MO-
IyJIsl ¥ apryMeHTa npou3BoiHoH. [loHsTHE 0 KOHpOPMHOM OTOOpaxeHuu. (2 yaca)

Jlexuust 19.2. aTerpupoBanne GpyHKINI KOMIUIEKCHOTO repeMenHoro. Teopema Korm.
®opmyna Hetorona-Jlelioauna. Materpan Komm. MuaTerpansnas popmyna Komm. (2 gaca)

Jlexuust 19.3. Yucnoseie psabl. Ctenennsie psaabl. Paasr Teiinopa. Psnaer Jlopana.(2 ya-

8



Hanpasnenue noocomosku 14.03.01 «foepnas snepeemura u mennoghusuxa
Ipoghuns «Amommuvie 3neKkmpocmanyuy u yYCmaHo8KU»
PII][ F1.0.04 «Boicuias mamemamurxay

ca)
Jlexuus 19.4. Hynu ananutudeckoit pynkuuu. OcoOble Touku. Beruetsl. [Ipunosxxenue
BBIYETOB K BBIYHMCIICHUIO HHTETPANIOB. (2 yaca)

2. | mpakTHueckue 3aHATUA 42 1mIT. 110 2 yaca:

Tema 1. DaeMeHTRI JINHEHHOMN ANredphl

Ipakruueckoe 3ausatue 1.1. [lefictBus nax marpunamu. Onpenenurenu. (2 yaca).
Ipakruyeckoe 3ausaTue 1.2. PernieHne TMHEHHBIX CHCTEM ypaBHeHHH (2 yaca)

Tema 2.DJieMeHTRI BEKTOPHOI a1re0phbl.
IIpakTuyeckoe 3anusitue 2.1. VccrnenoBanue JMHEHHON 3aBUCHMOCTH BEKTOPOB. YTOI

MEXJly BEKTOpaMu.paboTa MOCTOsIHHON cuiibl. HaxoxaeHue 1uiomaay napamuienorpaMmma 1 Tpe-
yrosibHUKa. OnpenesneHre MOMEHTa CHIIbI OTHOCUTENIBHO TOUKH. HaxoxaeHue TMHEHHOM CKopo-
ctu BpauieHus. OnpeneneHne 00beMOB MapajuieNenuIieia ¥ TpeyroabHON mupamMuabl. (2 gaca)

Tema 3. AHaIuTHYECKAS] TeOMeTPHS HA NJI0CKOCTH
IIpakTnyeckoe 3ansitue 3.1. AHanmuTHYECKas T€OMETPHUS Ha MJIIOCKOCTH. KpuBbIe BTO-

poro nopsika. (2 Jaca)

Temad. AHAINTHYECKASA T€OMETDHS B IPOCTPAHCTBE
IIpakTnueckoe 3ansitue 4.1. Ananutuueckas reoMeTpust B rnpocrpaHcTse. [Ipsmas u

wiockocTh. [ToBepxHOCTH BTOpOro nopsiaka. (2 yaca)

Tema 5. Ilpeneibl

IIpakTnueckoe 3anaTue 5.1. Haxoxnenue npenena no ompeneneHuo. Boraucinenue
IpeJIeNIOB YHCIOBBIX MOCIEI0BaTeNbHOCTEH (2 yaca).

IIpakTuyeckoe 3ansiTue 5.2. Berancnenne npeaenos ¢pyakmun. HenpepsiBHOCTE. Toukm
paspsbiBa (2 gaca).

Tema 6. IIpousBoaHbie
IIpakTuyeckoe 3ansaTue 6.1. Onpenenenue Mpou3BoaHON. ['eomerpuyeckuii u Gpusmye-

CKUI cMBICTBI TTpon3BoaHOM. [TonsTe Tuddepennnana (2 yaca).

IIpakTunyeckoe 3ansatue 6.2. Jlorapupmudeckoe nuddepenmmporanue. [IponsBogHas
CTeMeHHO-TIoKa3aTeNnbHOl QyHkuuu. [TponsBogHas GpyHkumu, 3agaHHoN mapaMmerpuuecku. [lpa-
Bwio JlonmuTans. (2 gaca).

Tema /. I'paduxu

IIpakTnuyeckoe 3ansaTue 7.1. OTbICKaHME HAaUMEHBIIETO M HAWOOJBILETO 3HAUYEHUI.
Acumnrotsl. UccrnenoBanue ¢ynkiuu. IlonHoe nccrnenoBanne QyHKIMHM U MOCTpOEHUE rpadu-
KOB. (2 vaca)

Tema 8. KoMnjeKcHbIe YHCIa
IIpakTuyeckoe 3ansaTue 8.1. [loHATHE KOMIUIEKCHON TUIOCKOCTH. JeHCTBUS HaJ KOM-

IUIEKCHBIMU yKcliaMu. OCHOBHBIE 3JIeMEHTapHble (YHKIIMM KOMILJIEKCHOTO aHanu3a. Pernenue
YpaBHEHUI U HEPABEHCTB B KOMIUIEKCHOM aHaiu3e. (2 yaca)

Tema 9. Heomnpe/ieneHHBIH HHTErPA
IMpakTuyeckoe 3ansitue 9.1. Tabnuma wHTErpaioB. 3aMeHa nepeMeHHoM. HTErpHrpo-
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BaHUe 110 JacTsaM. (2 yaca)

IIpakTunuyeckoe 3ansaTue 9.2. MHTEerprpoBaHue palMOHAIBHBIX BhIpakeHUH. MHTErpu-
pOBaHUE TPUTOHOMETPUYECKHX BBIpOKCHU. IHTErpipoBaHne HPPALOHATBHBIX BBIpaKEHHH. (2
gaca)

Tema 10. Onpexenenneplii nHTErpan

Ipakruueckoe 3ansitue 10.1. Beruucienue onpeaeieHHbIX HHTETpaioB (2 yaca)
IIpakTuyeckoe 3anusitue 10.2. [Ipunoxxenus onpeneaeHHOTo HHTEerpayia (2 yaca)
IpakTuyeckoe 3ansaTue 10.2. HecobcTBeHHBIC HHTETpabL. (2 Yaca)

Tema 11. ®YyHKINY HECKOIbKHUX ITEPEMEHHBIX.
IIpakTnueckoe 3ansitue 11.1. @ynkuun HeckonbKUX nepeMeHHBIX. [loHATHE Npexnena.

HenpepoiBHOCTh. [IpousBoanbie u auddepenimans GyHKIIMN HECKOJIBKUX TepeMeHHbIX. Kaca-
TeJTbHASI TUIOCKOCTh M HOPMAJTh K MIOBEPXHOCTH. DKCTPeMyM (DYHKIIUU JBYX IMEPEMEHHBIX. (2 Ja-
ca).

Tema 12./Iuddepennuaibupie VYpaBHeHUs

IpakTuyeckoe 3ansitue 10.1. JluddepeHnumanpabie ypaBHEHHsI NEPBOTO IMOPSIKA.
VYpaBHEHUS ¢ pa3JeNsoIUMuc epeMeHHbIMA. OHOopoIHbIe MU depeHInaTbHbIe YPaBHEHUS.
(2 gaca)

IIpakTuyeckoe 3ausatue 10.2. JIuneilinbie ypaBaeHus. YpaBHenus . beprymiu. Ypas-
HEHHeE B MOJHBIX AuddepeHimanax.(2 yaca)

IpakTuyeckoe 3ansaTue 10.3. Jluneiinsie HeoqHOPOIHBIC U (EPCHIIMATHLHBIC YpaBHE-
HUSL.

Tema 13./IBoiiHO¥ ¥ TPOIHOI HHTEIPAJIbI

IIpakTnuyeckoe 3ansitue 13.1. J[BoitHO# MHTErpa. 3aMeHa NepeMEHHOM B TBOMHOM HH-
terpaiie. (2 yaca)

IIpakTnueckoe 3ansitue 13.2. TpoitHoil unTerpan. [IpunoxxeHust JBOUHBIX U TPOMHBIX
WHTErpaJioB. (2 yaca)

Tema 14.KpuBoauHeiiHbIe W IOBEPXHOCTHbBIE WHTEIPAJIbI
Ipakruueckoe 3ausaTue 14.1. KpuposuHeiinsie nHTErpasisl. (2 yaca)

IMpakTuyeckoe 3ansitue 14.2. [lIoBepXHOCTHBIC HHTETrpabL. (2 Yaca)

Tema 15. Dj1eMeHTLI TEOPHUY MOJIS.
IIpakTuyeckoe 3ausaTue 15.1. OcHOBHBIE MOHATHUS Teopuu mouis. CKkalsgpHOe TPOu3Be-

nenue. [IponsBonHas no HanpasiieHuto0. I'pagnueHT.

IIpakTuuyeckoe 3ansitue 15.2. BekropHoe nose. [Torox nmons. J{useprenuums nomust. op-
Mmyita Octporpazackoro-I'aycca.

IMpakTuyeckoe 3ausaTue 15.3. [upkymnsamus nons. Porop moms. @opmyna Crokea.(2 ga-
ca)

Tema 16. YUncniopbie psiel

IIpakTnuyeckoe 3ansTue 16.1. IIposepka cxoaumocTu no omnpenenenuto. Heodxoanmoe
YCIIOBHE CXOAUMOCTH. TeopeMbl cpaBHeHUs.(2 yaca).

IIpakTnyeckoe 3ausaTue 16.2. /loctaTouHble NPU3HAKU CXOAUMOCTH.
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vTema 17. CTeneHHbBIe PS/IBI

Tema 18. Psipi ®vpre. Unterpans ®vpee.

Tema 19. KoMILIeKCHBI AHAJIN3.

Jlopana.

IpakTuueckoe 3ansaTue 16.3. 3HakonepeMeHHbIe psiibl. (2 Yaca)

IpakTuueckoe 3ansiTue 17.1. dyHkiroHanbHbIe psibl. CTeneHHbIe psiabl. (2 yaca)
Ipakruuyeckoe 3ausaTue 17.2. Psuawr Teiiopa u Maknopena. (2 gaca)

IpakTuueckoe 3ansiTue 18.1. Pt @ypee. UnTerpan @ypoe (2 gaca)

IIpakTuyeckoe 3anaTue 19.1. JlubdepenuupoBanue GyHKIHUA KOMIUIEKCHOTO TIepe-
MeHHOTO0. HTerprpoBanue GpyHKIMI KOMIUIEKCHOTO IEPEMEHHOTO. (2 yaca)
IIpakTuyeckoe 3ansiTue 19.2. Yucnossie psiapl. CteneHHble psiabl. Psaasl Teitnopa. Psaap

IIpakTnueckoe 3ansitue 19.3. Hynu ananutnueckoit pynknuu. Ocobble Touku. Boiye-
Thl. [Ipuno>keHne BbIUETOB K BBIYUCIICHUIO HHTErPAJIOB. (2 yaca)
Ipakruuyeckoe 3ansaTue 19.4. ITorossiii KOHTPOIIb (2 aca)

3 | JlabopaTopHbIie pabOTHI: HE IPETyCMOTPEHBI y4eOHBIM ITITAHOM

4 | PI'P Bo BTOpOM cemecTpe 1o Temam 9-14, B TpeTheM o Temam 15-19

Tema 1. DiieMeHThI TUHENHON anredpsl
Tema 2.2neMeHTBI BEKTOPHOM anreOpsl.

Tema 5. [Ipenenst

Tema 6. [IponsBoaHbie

Tema 7. I'paduxu

Tema 8. KomriekcHble yrcia

Tema 9. HeonpenenenHslil UHTErpan

Tema 10. OnpeneneHHbIi HHTErpa

Tema 11. @yHKIIUN HECKOIBKUX IEPEMEHHBIX.
Tema 12. ludpdepennunanpHble ypaBHEHUS
Tema 13./1BOMHOM U TPOWHON UHTErPaIbI

Tema 15. DnemeHTHI TEOPUM MOJIA.

Tema 16. Yucnosble psbl

Tema 17. CtreneHHBIE PsIIBI

Tewma 18. Psaner @ypre. UaTerpan Oypre.
Tema 19. KoMrnekcHbIl aHATU3.

5 CamocrosTenpHas pa60Ta CTYACHTOB BCACTCS 110 TCMaM:

Tema 3. AHanmuTHYECKast TEOMETPHS Ha MIOCKOCTH
Tema 4. AHanuTH4eckasi FeOMETPHsI B IPOCTPAHCTBE

Tema 14.KpuBonuHeiiHbIE ¥ TOBEPXHOCTHBIE MHTErPaIbI

Tekymuii KOHTPOJIb: YCTHBIA ONPOC MPH MPOBEICHUH NMPAKTUUYECKUX 3aHATHH, pEeHIEHUE 3a/1ad OKOJIO
JIOCKH, TIPOBEIEHHE CaMOCTOSTENbHBIX padoT mo Temam NeNe 1 - 19. IIpoBeneHne KOHTPOJIbHBIX padoT

rocJse TeM nepsoro cemecrtpa 1,2,4,7; Broporo cemectpa 10,12,14; tperbero cemectpa 15,18,19.

5. OBPA3OBATEJIBHBIE TEXHOJIOI'MA
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Tabmuna - OOpa3oBaTeNbHbIE TEXHOJIOTHH, UCIIOIb3yeMblE MPU pean3alii pa3IuYHbIX BUJIOB yUeOHOM
3aHSATUN MO TUCHUILINHE

Ne
/1

Bupl yueOHbBIX 3aHATHIA O6pa3zoBarenbHbIe TEXHOJIOTHH

1

Jlexun Kiaccuueckas (TpaguunonHas, iHGOPMAaIIMOHHAS )
JIEKIIHS

NurtepaktuBHas geKuus (JEKUUSI-BU3YATH3ALINS)
WNHnuBuayanpHbIC U TPYIIIIOBBIE KOHCYIBTAIIUH 110
JHUCLHAIINHE

HpaKTI/ILIeCKI/Ie 3aHATHA TexHomorus O6yLI€HI/I$I Ha OCHOBC PCIICHUA 3a4a4 U
BBIITOJIHCHU A ynpa)KHeHI/Iﬁ

Texuomorus Pa3BUTHUA KPUTUICCKOI'O MBIIIJICHUSA: MC-
TOA KOHTPOJIbHBIX BOIIPOCOB

CamocTosrenpHas padoTta NubopManmoHHO-KOMMYHHKAITHOHHBIE ~ TEXHOJIOTHH
cTyneHToB (BHeayautopHas) | (mocryn k QMOC ¢unmana, k 9bC ¢unuana, noctym K
MH()OPMAIMOHHO-METOIUIECKIUM MaTepHuajaM I10 JIUC-
LUTIIAHE)

KonTpons (mpomexxyrounast | TexHosiorus ycTHOro ornpoca

arTrecranusid. 3a4€T UJIN JK- TexHOoIO0rNs MMCHMEHHOTO KOHTPOJIA, B TOM YUCJIC TC-
3aMeH) CTHpPOBaHUE

PeittuHroBasi cucrema KOHTPOJISt

6. OUEHOYHBIE MATEPHAJIBI JUUISI TEKYIIETO KOHTPOJISA U
IMMPOMEKYTOYHOM ATTECTAIIAN — JUISA OIEHKNA KAYECTBA OCBOEHUS
TV CHUATIIIVHBI

K HpOMeX(YTOqHOﬁ arTeCTallu CTYACHTOB 110 JUCHUIINIMHC MOT'YT IIPUBJICKATHCA IMTPEACTABUTCIIN

paboTtoaTeneil, npenoaaBaTeNH MOCASAYIOMUX JUCITUTUINH, 3aBEeyIONIe Kadeapamu.

OHGHKa Ka4ueCTBa OCBOCHUA JUCHUIIIMHBI BKIIIOYACT KaK TeKyuIHfI KOHTPOJIb YCIIEBACMOCTH, TAK

U IPOMEXKYTOUHYIO aTTECTAIIHIO.

O N gk wbd P

3K3aMeHaHHOHHaﬂ InmporpamMmma 1 ceMecTpa ITMCHUIIIMHBI «BbIcuIast MATEMATHKA)
ManI/ILU:I. OCHOBHBIC IOHATHSL. I[eﬁCTBHH Haa MaTpullaMu.

Onpenenurenu. OcHOBHbIE MOHATHS. CBOMCTBA ONPEAETUTENICH.

Hesbipoxxiennsie matpuisl. OOpatHas matpuna. Panr MmaTpuiisl.

CucreMbl TMHENHBIX ypaBHEHU. OcHOBHBIE TOHATHS. Teopema Kponekepa-Kanemu.

Pemenne cucrem nuHelHbIX ypaBHeHu. @opmynel Kpamepa. Merop I'ycca.

CucreMbl JINHENHBIX OAHOPOAHBIX YPaBHEHU.

BekTopbl 0OCHOBHBIE NOHATHUSA. JINHEWHBIE OITepaluy HaJl BEKTOPaMU.

IIpoekuus BeKTOpa Ha OChb. Pa3iokeHue BekTopa 10 opraM KOOPAUHATHBIX Ocel. Moaysb BEKTO-
pa. Hanpasnsronue kocunycsl. JIeCTBUS Hal BEKTOPAMU, 3aIaHHBIMU ITPOCKIUSMH.

CxkassipHO€E TPOU3BEIEHNE BEKTOPOB U €T0 CBOMCTBA. BrIpa)keHHe CKaIsIPHOIO IPOU3BENEHNUS Ye-
pe3 koopanHaTsl. HeKoTopbIe TPHIIOKEHUS CKATAPHOTO IPOU3BEACHUS.
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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.

BekTopHoe nponssencHue.

CwmenianHoe MpOU3BEICHHE.

Cucrema KoopauHaT Ha IUIOCKOCTH. JlekapToBas cucrema koopauHart. IlomspHas cucrema xoop-
JIVHAT.

OcHOBHbBIE IPUJIOKEHUSI METO/Ia KOOPJAMHAT Ha IUIOCKOCTH. PaccTosiHue Mexay AByMs TOYKaMH.
Jlenenue oTpe3ka B JAHHOM OTHOILIEHMH. [1o1mans TpeyrojibHuKa.

ITpeoOpa3zoBanue cucrembl KoopauHat. llapamiensHblli epeHoc cucreMbl koopauHaT. [loBopoT
ocell KOOpJuHaT.

JIuHuK Ha MJIOCKOCTU. YpaBHEHUE JIMHUN B J€KapTOBOM CUCTEME KOOPAMHAT. Y paBHEHUE JINHUU B
NOJIIPHOM cucTemMe KoopauHar. Ilapamerpuueckoe ypaBHeHHE JIMHHU. BeKTOpHOE ypaBHEHUE.
CooTBETCTBYIONINE IPUMEDPEI.

VYpaBHeHHe NpPSAMOl Ha IUIOCKOCTU. YpaBHEHHE HPAMOM € yriaoBbIM KoddduuueHtom. Obuiee
YpaBHEHUE NPAMON. Y paBHEHHUE MPSAMOM, IPOXOAIIEH Yepe3 JaHHYIO TOYKY B JAHHOM Halpaslie-
HUH. Y PaBHEHHUE NIPSAMOH, IPOXOIALIEH Yepe3 IBE TOUKU. Y paBHEHUE IIPSIMOM B OTPE3Kax.
OcHoBHBbIE 33a]1a41, CBSI3aHHBIE MTPSMON JIMHUEHN HA MIIOCKOCTU. YTOJI MEXIY IABYMs HpsimMbiMu. [1a-
paJIIIENIBHOCTD U NEPIEHIUKYIIPHOCTD BYX NPSIMBIX. PaccTosiHUE OT TOUYKH 10 IPSIMOM.
OKpY>KHOCTb.

Onnunc. Kanonnyeckoe ypaBHeHue aunca. MccienoBanue GopMbl 3JUIUIICA IO €70 YPaBHEHHUIO.
I'umep6ona. Kanonndeckoe ypaBHeHme rumnepOoibel. MccnemoBanue ¢GopMbl rumnepOoNBl Mo ee
YPaBHEHMIO. ACUMITOTHI TUIIEPOOSIbl. Y paBHEHHE PABHOCTOPOHHEN IUIepOoIbl, aCUMIITOTaMH KO-
TOPOH CIIy’KaT OCH KOOpJUHAT.

[Tapabona. Kanonndeckoe ypaBHeHnue mapa0oisl. MccnenoBanue GopMm napabosibl 1o ee ypaBHe-
HUIO.

O011ee ypaBHEHHE JIMHUN BTOPOTO TOPSIZIKA.

YpaBHEHME TIOCKOCTH B IPOCTPAHCTBE. Y PABHEHHE TUIOCKOCTH, IPOXOASAIIEH Yepe3 JAHHYIO TOY-
Ky MEepHeHIUKYISApPHO JaHHOMY BekTopy. OOIiee ypaBHEHHE IJIOCKOCTU. YpaBHEHHE IJIOCKOCTH,
MIPOXOJALIEH Yepe3 TPU TOUKHU. Y paBHEHHUE INIOCKOCTU B OTPE3Kax

[110CKOCTh OCHOBHBIE 3aJauu. YTOJI MEXAY ABYMs IUIOCKOCTSIMH. Y CJIOBMSI NapauIeIbHOCTH U
NEPNEHAUKYJISIPHOCTH ABYX IIIOCKOCTEN. PaccTossHME OT TOUKH 10 IIIIOCKOCTH.

VYpaBHeHue npsamoit B npoctpaHcTBe. [lapamerpuueckoe 3aganue npsmoin. Kanonunueckoe ypas-
HEHHUE MNpsAMOIl. YpaBHEHHE MpPSMOW B MPOCTPAHCTBE, MpOXOAsileld depe3 ABe Touku. OOmiee
YpaBHEHUE NIPSIMOI.

[Ipsimast TUHUS B IPOCTPAHCTBE. YTOJI MEXAY NPSAMBIMHU. Y CIOBUS NMapajuIebHOCTU U MEPHEH/IN-
KYJIIPHOCTH MPSMBIX. Y CJIOBHE, IPU KOTOPOM JIBE IIPSIMBIE JIEXKAT B OAHON IUIOCKOCTH.

[Ipsimast 1 TIO0CKOCTH B npocTpaHcTBe. OCHOBHBIE 33Jaud. YTOJI MEXIY NPSAMON U IJIOCKOCTBIO.
VYcnoBus napauieabHOCTH U NEPIEHANKYISIPHOCTH IPSIMOM U MJIOCKOCTH.

Hununapudeckue moBepxHocTH. KpyroBod munmuHap. DmmunTuyeckuil mumeap. ['unepOonuye-
ckuit munuHap. [apaGonuyeckuit HUIUHAP.

IToBepxHOCTH BpameHus. KoHnyeckne noBepXHOCTH.

KaHoHn4eckne ypaBHEHHUS MOBEPXHOCTEW BTOpOro mopsaka. Dimncoua. OIHONOJOCTHBIM TH-
nepoosona. JIByXmoJOCTHBIN TUIEpOoTon . Diuntudeckuil napadonous. ['unepbonmdeckuii ma-
pabomona. Konyc BToporo nopsxka.

Yucoas nociae10BaTeIbHOCTb.

[Tpenen uncaoBoOi MOCAEA0BATENLHOCTH.
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33.
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[IpenenbHbIN NTEpEx0/1 B HEPABEHCTBAX.

IIpenesr MOHOTOHHOM OTpaHUYEHHOM IOCIEN0BATENBHOCTH. Huco e.
[Tpenen pyHkuu B TOUKE.

OnHOCTOpPOHHUE MTPEIEIBI.

[Tpenen GyHKIMHN TpHU X— ©O.

Beckoneuno GomnpImas pyHKIHA.

Beckoneuno mansie pynkiun. Onpenenenus 1 OCHOBHBIE TEOPEMBI.

CBs13b MeX Iy (DYHKITHEH, €€ TIpe1e]IoM U OECKOHEYHO Maion (yHKITUEH.
OCHOBHBIE TEOPEMBI O IIPEAETAX.

[Tpu3Haku cynecTBOBaHUS IIPE/IEIIOB.

IlepBblil 3amMedaTenbHbIN Ipeaes.

Bropoii 3amedarenbHbIi Ipeaen.

OKBHMBaJICHTHbIE OeCKOHEUHO Majble pyHKIMH. CpaBHEHHE OECKOHEYHO MaJlbIX (DyHKLUH.
OKBHUBaJICHTHbIE OECKOHEUHO Majible PyHKIMH. OCHOBHbBIE TEOPEMBI O HUX.
HenpepsiBHOCTh hyHKINH B TOuke. TOYKH pa3pbiBa GYyHKINU U X KIIACCHU(DHUKAIINS.
OcCHOBHBIE TEOPEMBI O HENTPEPBIBHBIX (PyHKIMIX. HenpepbIBHOCTD 371eMEHTapHBIX (PyHKLUH.
CpoiicTBa QpyHKIIUH, HEIPEPHIBHBIX HA OTPE3KE.

[TpousBonHas GpyHKIMU. 3324, HPUBOASIIMIE K TOHITHIO IIPOU3BOIHOM.
OnpezneneHue NpoOU3BOIHON, €€ TeOMETPUUECKUI U MEXaHUUECKUI CMBICI. Y paBHEHUE KacaTellb-
HOW U HOpMaJli KPUBOM.

CBs13b MKy HEIPEPHIBHOCTHIO U MU PEepEeHITMPYEMOCTHIO (PYHKIIHH.
[TpousBoHast CyMMBbl, pa3HOCTH, IPOU3BEACHUSI U YACTHOTO (DYHKIIHIA.
[Tpon3BoHAS CIIOKHOM U OOPAaTHON (PYHKITHIA.

[Tpon3Bo/IHBIE OCHOBHBIX 3JIEMEHTAPHBIX (DYHKIHIA.

['unepbonrueckne GyHKIMH U UX TPOU3BOJIHBIE.

Tabnuia Mpon3BOHBIX.

JuddepeHurpoBaHus HESIBHO 3aJaHHOH (QYHKIMH.
JuddepennmpoBanne GyHKIMU, 3aJaHHON TapaMETPHUUECKU.
Jlorapudmuueckoe nuddepeHpoBaHue.

[Tpon3Bo/IHBIE BBICIIUX MOPSIKOB SBHO 331aHHON (PyHKIIMU.
MexaHn4ecKuil CMBbICI IPOU3BOIHONM BTOPOTO MOPSAKA.

[Tpon3BoHBIE BBICUINX MOPSAKOB HESIBHO 3aJaHHON (DYHKIIMU.
[Tpon3BoHBIE BBICHINX HOPSAKOB OT QYHKIIHH 3aJaHHBIX TApaMETPUUECKH.
Huddepennman pyHKImH.

['eomeTpuueckuii cmbicn quddepenimana GyHKIuu.

OcHoBHBIE TeopeMbl 0 Auddepenimanax.

[Tpumenenue nuddepeHnmana K npuOINKEHHBIM BHIUUCICHUSM.
Juddepennnansl BBICIINX MOPSIKOB.

Teopema Possa, Ko, JIarpanka.

IIpaBuno Jlonuras.
Bospacranue u yosiBaHue (QyHKIUI.

MakcuMyM U MUHUMYM (DYHKIHI.
Haubounbiee u HauMeHbIIee 3HaYeHUS (PYHKIIUU HA OTPE3KeE.
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75. Bemyknocts rpaduka pynknuu. Touku neperuoda.
76. AcumnToThl rpaduKa GyHKIUH.

BOl'[pOCLI K 3a4eTy 2 ceMecTpa TUCHUIIIMHBI «BbIciIasi MaTeMaTHKA»

1. ITonarue nepsooOpa3Hoil. OCHOBHBIE CBOMCTBA HEOIIPEEIEHHOI0 MHTEerpaia. MeTobl Beuucie-
HUS HEOIIPE/IETICHHBIX NHTErPaIoB (3aMeHa EPEMEHHOM, 110 YacTsIM).

2. WuTerpupoBanue paunoHaiIbHbIX ApoOeil. IHTerpupoBaHue HppaliOHaNbHbBIX U TPAHCLICHICHT-
HBIX (PYHKIHI.

3. OcHOBHbIE CBOMCTBA ONpeAEICHHOr0 UHTErpana. OUeHKH UHTErPaJIoB.

4. 3aMeHa IEpPEMEHHOI B OIPeIeIEeHHOM HHTerpaie. @opmyia UHTErPUPOBAHUS 10 YACTSIM B OIIpe-
JIeICHHOM MHTerpaie.

S. WuTerpan c nepeMeHHbIM BepXHuM rpeaenoM. @opmyinna Herotona-JlelioHuna.

6. [IpumMeHeHMe onpeeIeHHOTO HHTErpajia K BBIUMCIICHUIO IIJIOMIACH, JUTMH IyT, 00BEMOB Tell.

7. OcHOBHBIE OHATHS TeOpHH Ju(PepeHInaTbHBIX YpaBHEHUH. Teopema o CyIecTBOBaHHH U

€IMHCTBEHHOCTH peuieHus 3a1aun Komu st auddepeHnnanbHoro ypaBHeHUs pa3peiieHHOro OTHOCH-
TEJIbHO CTapIIed IPOU3BOAHOM.

8. YpaBHEeHHUsI C pa3ACAIOUUMUCS TEPEMEHHBIMHU.

9. OpnHoponHble T pepeHaIbHbIe YPaBHEHHUS.

10. Jluneiinbie quddepeHnranbHble ypaBHEHUS IEPBOTO MOPSIIKA.

11.  VYpaBHeHHSA BBICIINX MOPSIKOB, JOMYCKAIOIINE TOHIKEHHE TTOPSIKA.

12.  Jluneitnslie quddepeHnnaibHble ypaBHEHUS BhICIINX MOpsiakoB. CyliecTBOBaHUE U CBOWMCTBA pe-

menuit JIOAY. Teopema o ctpykrype obmiero pemenus JIOAY. Pemenne JIOJY ¢ nocTossHHBIMU KO3(-
buIeHTaMH.

13. Teopema o crpykrype obmiero pemenus JIHJY. Pemenne JIH/Y ¢ mocTossHHBIMU KO3 DUITHECH-
TaMH U CIIELUAIbHOM MPaBOM YacThIO METOAOM 10A00pAa.

14. Pemenne JIHJY MeTonom Bapuaniuy IpOU3BOJIBHBIX TIOCTOSHHBIX.

15.  OGnactp onpenenenus, o01acTb 3HAUEHUH, Peesl U HENPEPHIBHOCTh (PYHKIIMHM HECKOJIBKUX T1€-
peMeHHBIX. TeopeMa o pasznokeHnH QyHKIMK numerolei npenaen. CBoiicTBa HEMPEPHIBHBIX ()YHKIHHA.
16.  Teopema o HenpepbIBHOCTH quddepeHnupyemont pyHkunu. Heodxoaumoe 1 JoCTaTOYHOE yCII0-

Bue nuddepenunpyemoctu. uddepenunan QyHKINHA U €ro TeOMETPUIECKUI CMBICII, TPUMEHEHHUE K
MPUOJIMYKEHHBIM BBIYUCICHUSAM. Y PaBHEHHE KacaTeIbHOM IJIOCKOCTH M HOPMATH K TTOBEPXHOCTH.

17.  TlpousBoaHas cnoxHo# ¢pyHKMU. Teopema o paBeHCTBE CMEIIAHHBIX YaCTHBIX MPOU3BOIHBIX.
Juddepennnans! Boiciiux nopsiakos. @opmyna Telinopa.
18. besycnoBHbIl 3kcTpeMyM (pyHKIMM MHOTUX niepeMeHHbIX. T. Beifepirpacca. Heo6xoanmoe

ycioBue 3kcTpemyMma. JloctatouHoe yciaoBue ctpororo skctpemyma. Kputepuii CunbBectpa. Y cloBHBIN
aKkcTpeMyM. Meron MHOXUTeNen Jlarpanxa.

19. JIBOMHBIE HHTETPAJIBI, UX T€OMETPUYECKUI CMBICI U CBOMCTBA. Teopema 0 CBEIEHHH IBOMHOTO
MHTErpaja K MOBTOPHOMY ISl KpUBOJIMHEWHON 001aCTH.

20. 3aMeHa IepeMEeHHbIX B IBOWHOM HHTerpaine. ['eomerpudeckue v puznuecKre NpuaoKeHus 1BOM-
HBIX UHTErPAJIOB.

21. TpoliHblE MHTETpaJbl, UX BBIYUCIECHNE. 3aMEHA IEPEMEHHBIX B TPOMHOM MHTerpasie. [{unuuapu-
Yyeckue U cepudeckue KoopAuHaThl. I'eomerpuyeckue U pusnyeckre NpuiIoKeHHUsl TPOWHBIX UHTErpa-
JIOB.

22. KpuBonnnelinsiii naTErpat. OnpeneneHue 1 OCHOBHBIE TOHATHS.

23.  BpluncieHne KpUBOJIMHEHHBIX HHTErPaJIOB NEPBOTO Poja.

24, Berunciiennst KpUBOJIMHEWHBIX MHTETPAJIOB BTOPOTO poJa.

25. CBs13p MEX 1y KPUBOJMHENHBIMU HHTETPAJIaMU [IEPBOTO U BTOPOro poaa. CBoKCTBa KPUBOJIMHEN -

HBIX UHTETPaJIoB.
26. ®opmyna 'puna. Y ciioBUs HE3aBUCUMOCTH KPUBOJIIMHEHHOTO HHTETpaja OT MyTH WHTETPUPOBAHUSL.
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IToBepXHOCTHBIE HHTETPAJIBI IEPBOIO POJA, UX BHIYMCICHUE.
27. TloBepXHOCTHBIEC MHTETPAIBI BTOPOTO POJIA, X BHIYMCIICHHE.
28. CBs3b MEX]y IOBEPXHOCTHBIMU MHTETPAJIaMH [IEPBOTO U BTOPOT'O Poja.

3K33MeHaIII/IOHHaH nmporpamMmma 3 ceMecTpa JUCHUIIJINHBI «BbIcIIass MaTEMaTHKA»

1. ITonsitue uncnoBoro psaa. CxoAsumecs U pacxoasiuecs psabl. Psjg reomeTpuueckoi mporpeccum.

2. CBOICTBA YUCIIOBBIX PSIOB.

3. HeoOxomuMblii MpU3HAK CXOIUMOCTH PSIOB. ['apMOHUYECKUA psil.

4. Psiipl ¢ TONIOKUTETHHBIMU WieHaMu. [Ipu3Haku CpaBHEHUS MOJIOKHUTEIBHBIX PSIOB.

5. OcHOBHbBIE IPU3HAKU CXOAUMOCTH MOJOXKHUTENBHBIX PsiioB (mpu3Hak [lanamOepa, paaukaabHbIi MpH-
3Hak Komn)

6. OcHOBHBIE MPHU3HAKU CXOJAMMOCTH IOJIOKHUTEIBHBIX PAAOB (MHTErpanbHbli mpusHak Komm). O6006-
LIEHHBIA TAPMOHUYECKUH DS,

7. 3nakouepenyromuecs psaasl. [Ipuznak Jleitonuna.

8. AGcomoTHas ¥ YCIIOBHASI CXOUMOCTbD PSIIOB C IPOM3BOJILHBIMH WICHAMH.

9. IonsiTre 0 PyHKIMOHATBHOM PSijIe.

10. O6macTh CXOIMMOCTH CTEIICHHOTO Psizia.

11. CBoiicTBa CTEIICHHBIX PSIOB.

12. Paznoxenue GpyHKIMiA B creneHnbie psaabl. P Teiinopa.

13. PaznoxkeHne HEKOTOPBIX dNIeMEHTapHbIX PyHKIH B psig Teitnopa (MakiopeHa).

14. Psw1 Oypoe.

15. ®yHKIMM KOMITIEKCHOTO TiepeMeHHoro. [Ipenen u HenpephIBHOCTh PYHKIIMHM KOMITJIEKCHOTO TIepe-

MEHHOTO.

16. Juddepennmpoanue u uHTerpupoBanue OKII.

17.  Anamurnueckue OKII u ux cBsA3b ¢ rapMOHHMUYECKUMHU (DYHKIUSAMH.
18.  Teopema Komm.

19.  HnrerpansHas popmyna Komm.

20.  Hurerpan tTumna Komm.

21.  CreneHHbIE psAIbl B KOMITIEKCHON 00TaCTH.

22. Psin Teitnopa.
23. Psn Jlopana.

24.  Oco0ble TOYKU U UX KIacCH(UKAIHSL.
25. Beruets! n ux Berancienue. Teopema Komm o Beryerax.
26.  IlpuMmeHeHUE BBIYETOB U BBIYMCICHUE HHTETPAJIOB.

27. Ckansipaoe nosie. [IponsBoaHas Mo HanpaBieHU0. [ pagleHT CKaIsIpHOTO TIOJIS M €r0 CBOWCTBA.

28. BektopHoe nose. BekTopHble TMHUY.

29. TToTox moJs.

30. [useprenuus noist. @opmyna Octporpaackoro-I'aycca.

31. JInHeWHBII HHTETPAJI BEKTOPHOTO TIOJISI BAOJb KOHTYpa. PaboTta cumoBoro mosst. LIupKysiust moss.
32. Porop nonsi. @opmyna Ctokca.

OO0pa31bl KOHTPOJIBHBIX paboT

1 | O6pa3en KOHTPOJIbHO PA0OTHI O TeMe «IJIeMeHThI JIUHEIHOH anredpbh»
1. JTarb! MaTpUIIbI

=G 0 )
Haitru (4 —2B)- A.
9 —6
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2. Haiitu MaTpuity 0OpaTHYIO TaHHOM

0 1 2
A== 42
5 01

1

27

10

27 9

Fa | b
Fa | = [} .
== ~4|L~ ~4|4—

S 1
27 9

OTBerT:
3. Pemuts cucremsr:

y+ 2z =3,
—3x+4y + 2z = 3,
bx+z=06.

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

OTBeT: OIMH U3 BO3MOXHBIX (W;-2Z-W;-2Z-W;Z),Z,WER.

2 O0pa3en KOHTPOJILHOM padoThI 0 TeMe «BekTopbDy

3T

,ecm |al =1, ‘5| — 2, (rﬁ;) =

1. Haitru |(d + 2b) x (d@ — b)
- in

2. Haiftu (@ + 2b)(@ — b), ecnn || =1, |E_)" =2, (c’ﬂ:) =

3. Haitu (@ + 2b)(€ — b)(d — b + &), ecm @b = 1.
4. Naust Touku A(1,0,0), B(4,1,3),C(0,2,0), D(0,0,-1).

1) Kocunyc yrna ADC.

2) Haiit 00bem Tetpadapa ABCD
3) ITnomans Tpeyroasuuka ACD.

4) Beicoty TaTpasapa ABCD, onymiennyro u3 BepiuHbl B Ha ocHoBanue ACD.
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4. Naus Touku A(1,0,0), B(4,1,3),C(0,2,0), D(0,0,-1).

1) Kocunyc yrima ADC.

o —_— —— —
2) Haiitu 00beM napaJuienienureia mocTpOeHHOro Ha Bekropax DA, DB, DC.

3) Ilnomaae napamienorpamma, co croporamu AD,CD.

4) BricoTy napajuienenumneia u3 MyHKTa 2, OIyIEeHHYIO U3 BEpIIUHbI B.

3 OO6pazel KOHTPOJIBHOM pabOTHI [0 TeMaM «AHaJTUTHYECKas TeOMETPUS Ha TIIOCKOCTU U
B IIPOCTPAHCTBE
1. Haiitu npsiMOyrofibHbIE KOOPAMHATHI TOUYKH M C MOJSPHBIME KOOpAUHATAMU

2
(2; - 5 ]IT) .
2. Haiitu IMOJIAPHBIC KOOPAWHATHI TOUKH (—1; —\.ﬁ)

3. HaiiTi KoOpIMHATBI TOYKH, IeisIiel oTpe3ok AB B oTHomeHuu 1:2, cuuras ot A,
rae A(0,4), B(3,-2).

4. Hamucath ypaBHEHHE TPpIMOi, mpoxo et uepe3 Touku A(0,2), B(-3,7).

5. HaiiTu TaHreHc ocTporo yria Mexay npsMbIMU
3x +2y—1=0,5x—y+4=0.

6. Ilpum Kakux 3HAYEHUSX @ CIEAYIOIINE Maphl MPSMBIX MapauIeIbHbI (B HEKOTOPHIX

BapuaHTaX NepHEeHAUKYISApHBI) 2x —3y + 4 = 0,ax — 6y + 7 = 0.

7. Haiit KOOpAUHATHI IEHTPA U PAANYC OKPYKHOCTH:
x4+ y?—4x+8y+16 =0.

8. MaHno ypaBHeHue syuiunca 24x2 + 49y? = 1176. Haiitu 1iMHBI €0 MOIyocei.

Koopaunats! ¢pokycos.

9. Jlano ypaBHeHue ruIEep6obl 24x2 — 49y? = 1176. HaiiTi JUIMHBI €€ MOIyoCeii.

Koopaunats! hokycos.

10. Tano ypaBuenue mapa6ossl x 2 = 4y. Haiitu koopauHatsl pokyca. YpaBHEHHE

JTUPEKTPUCHL.

11. Hartmeats o01iee ypaBHEHHUE TUIOCKOCTH, TIPOXosiei uepe3 ToukyM (0,0,1) rmep-
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NeHIUKYISIpHO BekTopy (1,2,3).

12. Hanucatp ob1iee ypaBHEHHE IUIOCKOCTH, poxosineit yepes Tpu Touku A(0,1,2),
B(1,-1,0), C(0,1,1).

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

15. Haiitu ypaBHeHue npsiMoit, mpoxosiieit yepe3 rouku A(0,1,3), B(-2,-3,0).

x = 2 + 6t,

x+1 y_z z+4

16. Haiitn KOCHHYC yriia MeXIy npameiva } ¥ = 3t, > e 2-
z=—-3+2t

x+1 y_z z+4

17. Haiitu cuHycC yriia MeXIy IIOCKOCThIO2X +y+27=10,u mpsAiMoii —— = — = ——

19. Vkazarpb BUJBI KPUBBIX, TOJy4aEMBIX IPHU MIEPECCUCHUN TTOBEPXHOCTH
x2 y2 22
i + & s 0 mockoctamu x=2, y=1, z=-1.

20. Yka3atb BUJ MOBEPXHOCTEN

21. CoctaBuTh ypaBHeHue chepsl, ecau KoHIb ee nuametpa: A(0,1,2),B(0,-1,2).
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HpO(ﬁuﬂb «Amomnuvie dNIeKmpocmarnyuu u yCmaHoeKu» N i
N Sis
PII][ F1.0.04 «Boicuias mamemamurxay FER=ss
OTBeTbl Ha BapWaHT obpasey
1 | X=-1; ¥=13 B BonblWwaA noayocea = 7 15 * _ y—1 _ z—3
_ 2 4 3
Manaa nonyoce b = 246
MK
®oryco Fy (5,0), F2(—5.0) c42 y+3 oz
2 4 3
In "
2 R=2, ¢ = - ) JeRcTBUTENBHEA NONYOCh 16 cos (a) = —
a=7 49
MHumas noayoce b = 246
doryon
F(V73.0). Fa(—/73.0)
3 | (1;2) 10 | @oryc (0,1) 17 sin (a) = ~
DuperTpuca y=-1
4 | VpaBHEHWE NPAMOM, 11 YpaEHeHMe NIOCKOCTI 18 1) 3nnuncoug
NpoXogAlUeil Yepes ABe ToUKK 2) OeynonocTHblid
X+2Y+3Z-3=0 runepBonoug,
x _y- 2 3) TunepBonuueckui
3 3§ napabonoug
. (cepnoBuaHan
WAH Y = — sx + 2 mnm NOBEPXHOCTB)
x _y—2
-3~ 5
x+3 y-7
3~ -5
5 45% tg(a) =1 12 | YpaeHeHWEe NAOCHOCTH 19 1) Tlunepbona
2) Tunepbona
Ixty-1=0 3}  3nanunc
6 Jna napanneneHocTna =4 | 13 cos(e) =0 20 1) 3nnuncong
2) OaHONOACCTHBIR
Ana nepneHaMKyNSpHoCTH 3=-9. runepbonomg
3) OsynonocTHBIR
runepbonomg
7 0(2,-4), R=2 14 p=1 21 itz -2 =1
4 O0pa3en KOHTPOJILHOI padoThI N0 TeMe «IIpenesbl, NPOU3BOAHBIE»
. x24+3x—4
1. Joka3zatp, uto lim— = 5.
x=1 x-1
2. Haiitu ipenen
1
lim(cos (v/x))sin (%),
x—0
3. Inst manHoit pyHkumu f (x) Tpedyercs:
1) Haiitu To4YkM pa3pbiBa;
2) YcTaHOBUTE BHU/J] TOUCK pa3phIBa,
3) Cnenatp uepTex.
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i
—2,x < ——,
2

f(x) =1 2sin(x), —g <

ctg(x),x >

=

ST

[ T

4. HaiiTu mpon3BOAHbIE (PYHKIHIA

Sh(l—%) -~

}r f— sin(EX — 1) Ch(x)l .}I :W' }

|,

5. [lonw3ysce npaBusioM Jlonurans, HaUTH Ipeaesn
 ch(x)—1

lim ———-.

x—0 X

6. Haiitu ' G) 0T YHKIINH, 33JJaHHON B TapaMeTPHUUECKOM BUJIE
{x = cos3(t),
y =sin®(t)’

7. Haiitu mpou3BOIHYIO, UCTIOB3Ys Jorapudmudeckoe nuddepeHimpoBanme

_ex\f3x—5
YT e -t

8. Haiitu ypaBHeHMe KacaTenbHOH K rpaduky dynkimu x°y + y3x = 2 B touke M(1,1).

5 O0pasen KOHTPOIbHOM padoThI 10 Teme « MHTEerpupoBanune»
BrerancinThb OIIPCACIICHHBIC HHTECTPAJIbI

T

1
2

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

-
Hantun HeonpeaeneHHble nHTerpabl

5x2 —3x+ 4 sin (vx)

x4, | ———dx;
Vx 2Vx
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PII][ F1.0.04 «Boicuias mamemamurxay pssE
5 f ~xd 6 f 224
. | xe x; | 3% =22 X
S J‘ dx sin? (x)
v e ™
BblumMcanTb HECOBCTBEHHBIM MHTErpan NepBoro posa
+oo
9. J xe ™ dx.
0
BblumcnnTb HecobCTBEHHDBIM MHTErpan BTOPOro poaa
2
dx
10. J-s—
] a—1)?
11*. Beluncantb nnowasb GUrypbl orpaHMYeHHOM 311UNCOM
x = 2 cos(t),y = sin(t).
OTBeTbl K BapunaHTy 0bpasuy
1.0
2.31
3 2x%x—2x\x+8J/x+ ¢
— cos(ﬁ) +c
5. e *(—x —1)+c
6. —x?—6x—18In(x —3) +¢
7In(1-33x)+e¢
sin {x} 2
p— -I— sin?(x)cos(x) + 2 cos(x) + ¢
9 z
10 6
112n
6 O0pa3zen KOHTPOJIBLHOI padoThI 0 TeMe «aud depeHINATbHbIC YPABHEHHUD)
1. HaitTu yacTHOE perieHne
1
xy' +2y =x%,y(1) = 1
Pemmte nuddepenianbable ypaBHEHHUS:
, x+ty
2.y' = .
X—y
3.¥" + 9y = 2 cos(2x).
4. y" ——y'=2x
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OTBeTbl Ha BapuaHT obpasel,

1. _}7::

2. arctg (g) —%In (1 -I—i’—z) =In(x)+c

3. C1cos(3x) + €2sin(3x) + 0.4cos (2x)

x5

4._}" :?-I— C]_XS ‘I‘Cz

7 Oo0pa3zen KOHTPOJILHOM PadoThI MO TeMe « KpuBoIMHEliHbIE M IOBEPXHOCTHbIE HHTE-
rpajbby

J- x + vdl

L
rae L—nomanas AOB, A(1,0), 0(0,0),B(0,1).

Nel. Beruncauts

No2. Beruucnuthb AByMs cioco0amu

f (x — 2y)dx + (6x% — y)dy

I
rae L — tpeyronbauk AOB, A(1,0), 0(0,0),B(0,1) (06xox B mMoI0KUTEIHHOM HampasJe-

Ne3. Haiitu HOBerHOCTHHﬁ HUHTCr'paJI MO 4aCTHU IJIOCKOCTH, 3aKJIFOUYCHHOU B IIEpBOM OK-
TAHTC.

J- (x + 2y — z)ds, S:2x+y+2z=2

s

Ne4. HaiiTn moBepXHOCTHBIN MHTErpajl MO BEPXHEHN YaCTU MIIOCKOCTH, 3aKIFOYEHHOM B
MEPBOM OKTAaHTE.

J- (x + 2y — z)dxdy, S:2x+y+2z=2.

<

ITo ¢popmyre, cBsI3bIBatOIIEH MOBEPXHOCTHBIM HHTErPall IEPBOTO POJA CO BTOPHIM, IIPO-
BepUTh pe3ynbTarsl Ne3 n Ne4.

8 O0pasen KOHTPOIBbHOI padoThl o Teme «Teopust moss»
1. Haiitu rpaguent ckaspHoro nons U(x, y,2) = ,fyx — 2%y

2. Haiitu npoussoanyto ckansproro nons U (x, y, z) = X~Z°¥  Touke (1,1,1) mo Hampas-
X

nennto Bekropa (1, —1,0).
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3. BbuucianTb AUBEPreHINIO U POTOP BEKTOPHOT'O OIS

ﬁ(xl}llz) - ZIJ’ZF‘I‘ XZZj"I— xz}rE

o — —
4. Haiitu motok BektopHoro moist V (x,v,z) = (v)T+ (—x)j + k depe3 4acTh moBepx-
Hoctu S: x2 4+ y? = z2 (z = 0), BEIpe3aeMyI0 IUIOCKOCTBIO P: z=4 (HOpMaJlb BHEIIHSASA K
3aMKHYTOH MMOBEPXHOCTH, 00pPa3yeMOil JTaHHBIMU TIOBEPXHOCTAMH).

= —=
5. BMMCINTE TOTOK BekTopHOro nonst ¥ (x,y,z) = (x + 2z)T + (32)j + vk gepes no-
BEPXHOCTb S — 4aCTh INIOCKOCTH x + 2¥ + 2z = 2 B IIEPBOM OKTaHTE, BEKTOP HOpPMaJld
o0pa3yeT ocTphIii yroi ¢ ocbio Oz.

6. BbIYHCIUTD I0TOK BEKTOPHOTO 1oJs ¥ (%, ¥,2) = (x + z)i + (¥ +2)] + ¥k uepes
3aMKHYTYIO TIOBEPXHOCTH S — IUIMHPA OOKOBAs IIOBEPXHOCTH KOTOPOTO ONpeieseTcs
ypaBHeHueM x2 + y2 = 9 a ocHOBaHHs JIeXkAarT B INIOCKOCTAX z = 0,z = 2 (HopMasb
BHEIITHSS).

7. BBIYHCITHTH LUPKYISALIAIO BEKTOPHOTO 1outst ¥ (x, v, z) = 2xyzl + x22] + x2yk BIOIb
okpy)HOCTH {x — 3)% + y¥% =1,z = 1 (HanpasJeHUEe IPOTHB YACOBOM CTPEJIKH).

8. BBIUHCIIHT PabOTy BEKTOPHOTO moyist ¥ (%, ¥, z) = 2xyzl + x2zf + a¢ }ri_{. 0 OTPE3KY
AB mpsimoit, A(0,0,1), B(1,1,1)

9. BBIYHCINTS UPKYISIHIO BEKTOPHOTO 11071t ¥ (%, ¥, 2) = yT + xJ + z2k B10/b KOHTYpa
VZ
X = -—cost,
2

Y= VZ oot (HampaBIICHHE BO3pACTaHMs ITapaMmerpa t).
z »

Z =sint,

10*. Haittu grad(dwi), Visin (E), xe* zln (vz)).

9 KounTtpoJsbHas padora no teme «Paabn»
Bapuant oOpaszen
1. Haiitu cymmy psina

oo

Z 2
nZ +3n+2

n=1
2. HCCJ’I@}IOBaTI) PsABI HA CXOAUMOCTD

ﬂ)z ); B)chosz(n)+1

pryn 1 arcsm

03 (5 " 0y Y

3. HaI/ITI/I o0J1acTh CXO,Z[I/IMOCTI/I
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i n(x —4)"
n? —4
n=3
4. Pa3znoxuth B psAx MakiopeHa GyHKITHIO

x?

4 +x
5. Paznoxuts B pan Oypre QyHkuuio y = x2 — 4x Ha orpeske [—2; 2].

10 OO0pa3en KOHTPOJILHOI padoThI 0 TeMe «KoMILIeKCHbIE YHCIa)»
JlaHbI KOMIUIEKCHBIE YnCla z; = —3 — 3i U z; = —2 + i. Haimu:
1. z,+2z,=
2. z,—Z;=
3. z;°2Z;=
4. 2=

£z

5. 3amucaTbsYHCI0 Z4 B TPUrOHOMETpMYeckon popme 3anucu

6. W306pasuTb KOMMNNEKCHbIE YNCNA Z1H Z3

Alm

Re

m . . T
I[aHLI KOMIUJICKCHBIC YHCJIa £ = 2 (COS (E) + isin (E)) n

i .. T o o
Z5 = COS [ - E) + isin [ - E)' Haiftu u 3anucats B anreOpanyeckoit popme:

7. 21'22:
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Z3

9. (z1)*=

10.z; ={

11. N306pa3nTb MHOMKECTBO KOMMIEKCHbIX YMCEN, YAOB/ETBOPSIOLLEE YCNO-

z—1+4+i|l<2

B””M{—l < Re(z) <0

Re

12. PewnTb KBagpaTHOE ypaBHeHne z2 + 4z + 8 = 0.

Bbluncnunts:

13.sin(2m 4+ i - In(2)) = ;

14. 4es' = :

15. In(—e?) =

16. HainTn To4KK, B KOTOPbIX GYHKLUMA MMEET NPOU3BOAHYIO U BbIMUCIUTL €€

f(z) =z -Im(z) +iz

Pa3noxutb pyHKUMM B pag JlopaHa B Touke zg = 0, onpeaenntb BuA 0coboii Tou-

Kn:
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17. f(z) = eElz

18. f(z) =752

19, f(z) = B2z

BbluMCANTL MHTerpansl no oTpesky L = [0; 1 + 2i]:

20.[ 3z? — 2zdz -21.[ z —2Im(z)dz

L L

BbIUMCAUTL MHTErPaNbl MO 3aMKHYTOMY KOHTYpY , L: |z — 1 +i| < 2:

2018 z+2i
22, (jg 123, {—d
z+4 1 z2(z—-1) z

KonTposabHasi pa6oTa o TeMe KOMILIEKCHbIE YHCJIA
OtBeTnl Ha BapHaHT o0pasen
PHUO
JlaHbl KOMIUIEKCHBIE Yncna z; = —3 — 3i ¥ z, = —2 +i. Haitu:

1. z;+2z,=-5-—2i
2. zy—Z;=—1—4i
3. zl-zzz9+3i
4. 2=18i+06

5. 3amHcaTeYHCAO Z; B TPUTOHOMETPUYECKon hopme 3anmncu
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z; =342 (cos (—?) + isin (—?))

6. M306pa3nTb KOMNAEKCHbIE YNCNA Z1H Z;3

Alm

-2+i

Re

-3-3i

T - EF
JlaHbI KOMIUIEKCHBIE YNCA 21 = 2 (cos (E) + isin (E)) "

m . . T o o
Z9 = COS (— E) + isin (— E)' Haiitu u 3anicats B anreOpanyeckoit popme:
7. z,-z,=1—iv3

8 —=_1+iV3

9. (z,)*=8i
v2 _.v2
10.4z, =1 *.  “_
VW2 W2
p 2

11. M306pa3MTb MHOXeCTBO KOMNNEKCHbIX YNCen, yaoBaeTesopAroLLee ycnosu-

M{ z—14+i|l<2
—1=Re(z) =0
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Alm

12. PewnTb KBagpaTHOE ypaBHeHue z2 + 4z +8 = 0.
-2+ 2i
Bbluncnuntb:

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

14, 4es' — 24/2 + 24/2i;

15. In(—e?) = 2 + im.

f(z)=z-Im(z) +iz zg=1,. f'V =i

KW:

[+ ¢]
n=0

z = (0 — cyluecTBeHHO 0co0an TOYKa;

i

18.f(2) =532

Re

16. HaliTK TOYKK, B KOTOPbIX GYHKLMA MMEET NPOU3BOLHYIO U BbIYUCIUTL €€

Pa3noxutb GyHKLMM B psag JlopaHa B TouKe z, = 0, onpenenuTs Bua ocoboli Tou-

1 1 1 1 1
I —_ —_
17.f(2) = e, f@) _Zn!zzn _1+1!zz+ 2!z4+".+n!22" tz# 0
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- 1 1
£(2) :Z(_l)nzn—z = o+ 1-z 4zt (D22 0

n=0

z = (0 — noJitoc BTOPOro NopsAaAKa;

in(z)—
19. f(2) =—51“2"; 2
1 zz Zet ZZH i ZZH
- _ - - ves _1 n+tl1_  — I Z _1 n+1—'
f@=-gtg -t DGyt O™ G ar?

n=0
z=0— YCTpaHHManA ocobad To4Ka.

BbluncanTb MHTerpansl no otpesky L = [0; 1 + 2i]:

20.[ 3z2 — 2zdz=—-8 — 6i; 21. J- z —2Im(z)dz = 1,5 — 2i.
L L

BbI4MCANTbL MHTErPasbl MO 3aMKHYTOMY KOHTYpY , L: |z — 1 +i| < 2:

PP S TP B
'jgz-l--‘-l 2=5 'jzz(z—l) =
L L

B ¢winane ucnonezyercs cuctemMa ¢ TPaJUIMOHHOM LIKANOHM oueHOK — "oTiuyHO", "Xxoporo",
"y10BIETBOPUTENHHO", "HEeYyAOBIETBOPUTENRHO", "3auTeHO", "HE 3auTeHo" (nmajee - MATHOAUIbHAS CH-
cTema).

dopMa TPOMEKYTOUHOM aTTECTAIIMU 110 HACTOSIIEH JUCHUIUIMHE — 9K3aMeH B 1-M cemecTpe, 3a-
YeT ¢ OIIEHKOM BO 2-M CEMECTPE U IK3AMEH B 3-M CEMECTpE.

[IpumeHsieMble KpUTEpUU OLEHMBAHUS MO JAUCHUIUIUHAM (B COOTBETCTBMM C HMHCTPYKTHBHBIM
nrickMoM HUY MOU ot 14 mas 2012 roma Ne 1-23):

Onenka Kpurepun onieHkH pe3ynbpTaToB
0 TUCLIU- 00y4yeHHs 10 JUCLUTUINHE
IIINHE
«OTIMYHO»/ BeicraBisiercss oOydaronieMycsi, 0OHapyKHBILIEMY BCECTOPOHHEE, CHCTEMATUYECKOE U
«3a4TEHO IyOOKO€ 3HaHHWE MAaTEPUAIOB U3YUECHHOU JUCITUTUTMHBI, YMEHHE CBOOOTHO BBITIONHSATH
(oTIIMYHO)»/ 3a/laHus, IPEAYyCMOTPEHHBIE IPOIPaMMOM, YCBOUBIIUI OCHOBHYIO U 3HAKOMBIH C JI0-
«3aUTECHO MOJTHUTEIBHOMN JINTEpaTypol, peKOMEHJ0BaHHON paboueil mporpaMMoii TUCIUIUINHB;
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Ornenka
10 JUCIHU-
IUINHE

Kputepuu onieHku pe3ynbTaToB
00ydeHUs IO TUCITUILTNHE

MPOSIBUBIIIEMY TBOPYECKHE CIIOCOOHOCTH B TOHMMAHUH, U3JI0KEHUU U MCIIOTH30BAaHUH
MaTepHaJIOB M3YYCHHOW IUCIUILIMHBI, 0€3yIPEeYHO OTBETHUBIIEMY HE TOJIbKO Ha BO-
pOCHl OWJIeTa, HO W Ha JIOMOJHUTEIBHBIC BOIPOCH B paMKax pabouell mporpaMMmbl
JUACLUIUIMHBI, IPAaBUJILHO BBIMOJHUBIIEMY MPAKTUUYECKOE 3aanne. OleHKa 1Mo JUCIH-
TUTHHE BBICTABIIIOTCS 00YJAIOIIEMYCs C YIETOM pe3yabTaTOB TEKYIIETO KOHTPOJIS.
Kommnerennun, 3akperi€éHHbie 3a TUCHUILIMHON, chOpMUpPOBaHBI Ha YPOBHE — «3Ta-
JIOHHBIH .

«XOpOIIO»/
«3a4TEHO
(xoporo)»/
«3a4TCHO»

BricTaBnsiercss oOy4daromemMycsi, 0OHapy>KUBIIIEMY MOJIHOE 3HAHUE MaTepHaja H3ydeH-
HOW JUCUMIUIMHBI, YCIIEIIHO BBINOJHAKOIIEMY NPELYCMOTPEHHBIEC 3aaHus, YCBOUBIIIEC-
My OCHOBHYIO JIUTEPaTypy, PEKOMEHJOBAaHHYIO pabouell MporpaMMoil JAUCHUILIUHBL
MOKAa3aBUIEMY CUCTEMATUUYECKUN XapaKTep 3HAHUM M0 JUCLMIUIMHE, OTBETHUBUIEMY Ha
BCE BOIIPOCHI OWIIeTa, MPAaBUIBHO BBHIMOJIHUBIIUN MPAKTUYECKOE 3aJaHKe, HO JAOIY-
CTUBILIUN TIPU ATOM HENPUHIUITHATBHBIE OMHOKU. OIeHKa MO AUCIIUIUIMHE BBHICTABIIS -
10TCs 0O0ydarolemMycs ¢ yuéToM pe3ylbTaToOB TEKYIIEro KOHTPOJIS.

KomnieTeHmun, 3akperui€éHHbIe 32 JUCIUTUIMHON, C(hOPMHUPOBAHBI HA YPOBHE — «IIPO-
JIBUHYTBIIN).

«yJOBJIETBO-
PpUTEIBHOY/
«3a4TEHO
(ynoBnerBo-
PUTENBHO)»/
«3aYTEHO»

BeicraBisiercs oOyuatomemMycs, oOHapyKUBLIEMY 3HaHHE MaTepuaia U3y4YeHHOH auc-
UIUTAHBL B 00bEMe, HEOOXOIMMOM JUTSI JalbHEeHIe yueObl U MpeACTOosIIe padoTh
10 Ipodeccuu, CIPaBISIOIIEMYCsl C BBIIIOJIHEHUEM 3a[aHUN, 3HAKOMOMY C OCHOBHOH
JUTEPATypOl, pEKOMEHJ0BaHHON paboyeil MporpaMMoi TUCIUILIUHBL; TOMYCTUBLIEMY
MOTPEIIHOCTh B OTBETE HAa TEOPETHUECKUE BOMPOCHI W/WIIM MPH BBIOJIHEHUH TPAKTH-
YECKUX 3a/laHui, HO oOJiajjaronieMy HEOOXOAMMBIMU 3HAHUSAMHU JJI UX YCTPaHEHMs
[0l PYKOBOJICTBOM NperoJiaBaTessi, JM00 HENpaBUIbHO BBIIOJIHHUBIIEMY MpaKTHYe-
CKOE€ 3aJlaHue, HO 110 YKa3aHUIO MPENoJaBaTes BbIIIOIHUBIIEMY IPYTUe PAKTUYECKUE
3a/laHus U3 TOTO JK€ pa3ziena JUCHUIUIAHBL.

Komnerennuu, 3akperui€éHHble 3a TUCHMIIIMHON, chOpMUPOBaHbI Ha YPOBHE — «I10PO-
TOBBIIY.

«HEYJIOBJIC-
TBOPUTEIb-
HOY/ HE 3a-
YTEHO

BricTaBnsierca oOyuaroiemycs, 0OHapyKUBILIEMY CEpbe3HbIE MTPOOEIIbI B 3HAHUSIX OC-
HOBHOT'O MaTepuala W3yYEHHOM JUCLMIUIMHBI, JONYCTUBIIEMY NPUHLIUINAIbHBIE
OLIMOKM B BBINOJIHEHUH 33/1aHUI, HE OTBETHUBIIEMY Ha BCE BONPOCHI OmieTa U JJOMoJi-
HUTEJIbHBIE BONIPOCHI M HETPABUJIHLHO BBIIIOJHUBLIEMY IIPAKTHUECKOE 3aJjaHue (Hempa-
BUJIHOE BBINIOJHEHHE TOJIBKO IPAKTHUYECKOIO 3aJaHMsl HE SBIAETCS OJHO3HAYHOMN
IIPUYMHON JUIsl BBICTABIICHUS OLIEHKU «HEYIOBJIETBOPUTENBHO»). Kak nmpaBuio, oneHka
«HEYAOBJIETBOPUTEIILHO CTABUTCS CTY/A€HTaM, KOTOPBIE HE MOTYT MPOJOJIKUTH 00yde-
HUE 10 00pa3oBaTeIbHON MporpaMme 0e3 JOTOTHUTENBHBIX 3aHSATUH 110 COOTBETCTBY-
foriel nucruminae. OLeHKa 1Mo AUCHUILIMHE BBICTaBIAIOTCS 00yJaroneMycs ¢ yuéTomM
PE3yNbTAaTOB TEKYLIETO KOHTPOJIS.

KomneTeHuuu Ha ypoBHE «ITOPOTOBBII», 3aKpeIUIEHHbIE 3a JUCHUILTNHON, He chopMu-
POBAaHBI.

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCHUITJIMHbI

Y4yeOHoe 1 yueOHO-/1a00paTOpHOE 000pyA0BaHUE

YuebOnas AyauTopud IJi MPOBECACHUA JICKIWMOHHBIX U IMTPAKTUYCCKUX BaHSITI/II\/’I, OCHaIICHHAaA CICAYIOIIHUM
OCHOBHBIM O6OPYJIOB3.HI/ICMZ
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- IoCKa MapkepHas — | mrT.;

- Tocka mesnoBasi — 1 mrT.;

- npoextop LCD ¢ skpanom — 1 wrt.;

- mapthl 20 mt. Ha 40 MOCaOYHBIX MECT.

[TomereHue 17151 CAaMOCTOSITENILHOM pabOThI 00YYaIOIINXCsl, OCHAIIIEHHOE KOMITBIOTEPHOM TEXHUKOMH, C
BO3MOXXHOCTBIO TMOAKIIIOYEHHS K ceTH VIHTepHeT U oOecrieueHueM JOCTyIa B 3JEKTPOHHYIO HH()OPMAIIMOHHO-
obpasoBaTenbHyI0 cpeay opranusanuu https://eleden.sbmpei.ru/:

- IepCOHANIbHBIN KoMIbtoTEP — 30 1T.;

- npuHTEp — 1 WT.;

- MYJIbTUMEUIHBINA TpoeKTop — 1 mT.;

- KOMITIBIOTEpHAs CEeTh ¢ BbIX0A0M B MHTepHeT — 1 mT.

8. OBECIIEYEHHUE OBPA30BATEJIBHOI'O ITPOUECCA IS JINLL
C O'PAHUYEHHBIMH BO3MOKHOCTSAMMU 310POBbSA U UHBAJINIOB

B xone peanuzanyy TUCHUIUTMHBI UCIIOIB3YIOTCS CIEAYIOUINE TOTOJHUTEIFHBIE METOABI 00y4e-
HUSI, TEKYILEro KOHTPOJIS YCIIEBAEMOCTH M MPOMEXYTOYHOH aTTecTaluu o0ydaroluxcs B 3aBUCHUMOCTH
OT UX UHAWBUAYAIBHBIX OCOOCHHOCTEH:

IS CJIENIBIX M CJIA00BHASIINX:

- JIEKIIUH 0(OPMIIIOTCS B BHJIE SJICKTPOHHOTO JOKYMEHTA, JIOCTYITHOTO C TIOMOIIBIO0 KOMIThIOTEpa
CO ClICHUAJIM3UPOBAHHBIM ITPOrpaMMHBIM 066CH€'~I€HI/I€M;

- MUChbMEHHBIC 33IaHHUS BBITOJIHSIIOTCS HAa KOMITBIOTEPE CO CIICHUATU3UPOBAHHBIM IIPOTPAMMHBIM
O6CCHC‘ICHI/ICM, HJIK MOT'YT OBITH 3aMEHEHBI YCTHBIM OTBETOM;,

- oOecrieunBaeTCs MHANBUIYAIbHOE paBHOMEpHOE ocBemnieHne He MeHee 300 rokc;

- JUTSI BBITIOJTHEHUS 3a/IaHUsI TPH HEOOXOAMMOCTH TPEIOCTABISACTCS YBEIUUNBAIOIIEE YCTPOMCTBO;
BO3MOYKHO TaK)K€ HCIIOJIb30BaHNE COOCTBEHHBIX YBEITHMUUBAIOIIUX YCTPOUCTB;

- MUCbMEHHBIE 3aaHUsI OPOPMIIAIOTCS YBETMUEHHBIM HIPUPTOM;

- DK3aMeH U 3a4€T MPOBOMSATCS B YCTHOW (JOpPME WIIM BBIIOJHSIOTCS B NMUCBMEHHOH (hopMe Ha
KOMITBIOTEPE.

IS TJIYXHX M ¢J1a00CTbIIATINX:

- IeKUKU 0(hOPMIISIOTCA B BUJIE SJIEKTPOHHOTO JJOKYMEHTA;

- MMCHbMEHHBIC 33/IaHUS BBITIOHSIOTCS HA KOMIIBIOTEPE B MUCbMEHHOI (hopme;

- 9K3aMEH U 3a4€T MPOBOJSATCS B MUCbMEHHON (hOopMe Ha KOMIIbIOTEPE; BOZMOKHO IIPOBEJICHHE B
dopme TecTUpOBaHUSI.

JJIs1 JIMII ¢ HAPYIIEHUSIMH OTIOPHO-IBUIaTeILHOI0 anmnapara:

- JIEKITUH 0(OPMIISIOTCS B BHJIE SJICKTPOHHOTO JJOKYMEHTA, IOCTYITHOTO C TIOMOIIBI0 KOMITBIOTEPA
CO CICHUAIM3UPOBAHHBIM ITPOrpaMMHBIM 066CHC‘I€HI/I€M;

- MUCHbMEHHBIC 33J1aHNUsI BBIOJIHIIOTCS Ha KOMITBIOTEPE CO CHEIMATH3UPOBAHHBIM TPOTPAMMHBIM
obecrieueHneM;

- DK3aMeH U 3a4€T MPOBOMSATCS B YCTHOW (JOpME WM BBIMOJHSIOTCS B MUCBMEHHOH (hopMe Ha
KOMITBIOTEPE;
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- UCTIOJIB3yETCsl crenuanbHas yueonas ayauropus 1t iui ¢ JIOB3 — aya. 106 rnaBHOro yueoHo-
ro xopiyca 1o aapecy 214013, r. CmoneHck, DHepreTH4ecKuid np-a, 1.1, 37aHue 3HEpreTHYecKoro uH-
CTUTYyTa (OCHOBHOM KOPITYC).

[Tpu HEOOXOAMMOCTH TIPEAYCMATPUBACTCS YBEIMUECHUE BPEMEHH /ISl TIOATOTOBKH OTBETA.

[Ipouenypa mpoBeneHUs MPOMEKYTOUHOM aTTecTaluu Jjs oOydaroluXcs YCTaHABIMBAETCS C
y4€TOM WX WHIUBUAYAIBHBIX TCUXO(PU3NYECKUX OCcOOCHHOCTEH. [IpomMexyTouHas arrecTarusi MOXKET
MPOBOAMUTHCS B HECKOJIBKO JTAIOB.

[Ipn mnpoBepeHWH MPOLEAYPHl OICHUBAHHS PE3YJIBTaTOB OOYYEHHUs MPEeIycMaTpUBACTCS
UCIIOJIb30BaHUE TEXHUYECKHUX CPEICTB, HEOOXOIMMBIX B CBSI3M C HWHIUBUIYaIbHBIMU OCOOEHHOCTSIMU
oOyJaromuxcs. ITH CpeACTBAa MOTYT OBITh MPEIOCTABJICHBI (UIHAIOM, WA MOTYT HCIIOIh30BATHCS
COOCTBEHHBIE TEXHUYECKUE CPEICTBA.

[IpoBenenue mpoueaypsl OLEHHUBAHHUS PE3yIbTaTOB OOYYEHHUS JOIMYCKAETCS C HCIOJIb30BAHUEM
TUCTAHIIMOHHBIX 00Pa30BaTEIbHBIX TEXHOJIOTUH.

Ob6ecrieunBaeTcs A0CTYN K HHGOPMALMOHHBIM U 0ubHorpadgpuyeckum pecypcam B cetu UH-
TePHeT Ul KaXJI0ro o0ydaromierocs B popmax, alaiTHPOBAHHBIX K OrPAaHUYEHHUSAM HX 370POBbsSI U BOC-
OpUTUSI UH(POPMALIUU:

AJIS1 CJIenbIX U c1a00BUASIIHX !

- B I€YaTHOM (hopMe YBETUUEHHBIM HIPU(TOM;

- B )OpMeE DIEKTPOHHOTO TOKYMEHTA;

- B hopme ayauodaiina.

A TIYXUX H ¢1a00CTbIIALINX:

- B Ie4aTHO opme;

- B OpMeE DIEKTPOHHOTO JOKYMEHTA.

AJIs1 00Y4YAIOIIMXCSl ¢ HAPYLIEHUSIMH OIIOPHO-ABUIaTEJILHOI'0 annapara:

- B Ie4aTHOU opme;

- B (hopMe PIEKTPOHHOTO TOKYMEHTA;

- B hopme ayauodaiina.
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