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1. HEJIA U 3AJAYHN OCBOEHU A JUCIIUITIJIMHBI

Leab ocBoeHUS  OUCHMIUIMHBI  (MOIyNsA): TMOJArOTOBKa  OOy4aromuxcs K HAy4yHO-
HCCIIEIOBATEIbCKOW M  IPOEKTHO-KOHCTPYKTOPCKOW, JAEATEIbHOCTH II0 HAMpaBICHUIO TNOJATOTOBKHU
12.03.02 «OnroTexHHKa» MOCPEACTBOM oObOecmeueHus] 3TanoB (OPMHUPOBAHUS KOMIIETEHIUH, Mpery-
cmoTpeHHbIX PT'OC 3++, B yacTu NpeaCTaBICHHBIX HUKE 3HAHUN, YMEHUIN U HaBBIKOB.

3agaumn: U3yyeHUe MOHATUITHOIO anmnapara JUCLUUILIMHBL, OCHOBHBIX TEOPETUYECKUX MOJIOKEHUN
U METOJIOB, IPUBUTHE HABBIKOB IPUMEHEHUS TEOPETUUECKUX 3HAHUH JJIs pELIECHUS IPAKTUYECKUX 3a/1a4.

2. MECTO JMCIIMIIJIMHBI B CTPYKTYPE OII BO

JucuunnvHa Beiciias MaTeMaTHKa OTHOCHTCS K 00s3aTeNbHOM YaCTH MPOTrPaMMBbl.

Jlns u3ydeHust NaHHOW JUCLMIUIMHBI HEOOXOJWMBI 3HAHWS, YMEHHUS M HaBBIKH, (OpMUpYeMbIe
MIPEALIECTBYIOIHUMY AUCLUIUIMHAMU.

Xumus

[lepedyeHp mocneayrOmUX JUCUUIUIMH, A KOTOPBIX HEOOXOIUMBI 3HAHUS, YMEHHUS M HaBBIKH,
¢dbopmMupyeMble JTaHHON TUCIUITIIMHOM:

OnTHKo-3JIeKTPOHHBbIE NPUOOPHI U CHCTEMBI.

3. TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUSA JUCHUITVIMHBI

OcBoeHue TUCHUIUIMHBI HApaBJIeHO Ha (JOPMUPOBAHHME AIIEMEHTOB CIEIYIOUIMX KOMIIETCHIIUNA B
cootBercTBUU ¢ @PI'OC BO u OIT BO no nanHoMy HarpaBI€HHIO TIOATOTOBKHU:

IlepeyeHb MIaHUPYEMBIX Pe3yJbTATOB 00YUEeHHUSs MO0 JMCHMUILINHE (MOIYJ/II0), COOTHECEHHbIX
¢ HHANKATOPAMH JOCTHKEHUSI KOMIIETEeH M

Komnerenuus NHauKaTopbl 10CTHKEHUS] KOMIIe- Pe3yabTaThl 00y4eHus
TeHL U

OIIK-1 Cnocoben OIIK-1.1 Ananu3upyer TEXHONIOTUM | 3HaeT: OCHOBHBI€ ITOHSATHS,
IPUMEHSTH eCTe- MIPOM3BO/ICTBA ONTOTEXHUKH, ONTH- | ONPEACTICHNUS U HHCTPYMEHTH MaTeMa-
CTBEHHOHAy4YHbBIC U YECKHUX M ONTUKO-3JICKTPOHHBIX NMPH- | THYECKOTO aHAJIM3a, TEOPUH (QYHKLIUI
oOI1IenHXEHEPHbIE O0pOB M KOMIUIEKCOB C MPUMEHEHH- | KOMIUIEKCHOTO IEPEMEHHOTO, OTlepa-
3HaHUS, METOJIBl Ma- | €M €CTECTBEHHOHAYYHBIX U 00- IIUOHHOTO UCYUCIICHHUS, TApPMOHUYECKO-
TEMaTUYEeCKOTO aHa- | IEUH)KEHEPHBIX 3HAHUN r0 aHaliu3a, TEOPUH BEPOATHOCTEH 1
JM3a ¥ MOJIENIMPOBA- MaTeMaTHYEeCKON CTaTUCTUKU; METOIbI
HUS B MHXKCHEPHOH TEOPETHUYECKOTO U SKCIIEPUMEHTAIILHO-
NeATeIbHOCTH, r'0 UCCIIEI0OBaHUs B 001aCTH pereHus
CBSA3aHHOM C IPOEK- 3a7a4 MpoeCCUOHATIBHOM IeITeNbHO-
TUPOBAHUEM U KOH- CTH.
CTpyHUpPOBaHUEM, YMeert: pemiaTh TUIIOBbIE MaTeMaTH4e-
TEXHOJIOTUSIMU TIPO- CKH€ 3a/1a4H, UCTIOJIb3yeMbIe IPH TPH-
W3BOJICTBA ONTOTEX- HSATUU TEXHUYECKHUX pelieHui; oopada-
HUKH, ONTHYECKUX U THIBaTh AIMIIUPHUYECKUE U HIKCTICPUMEH-
OIITUKO- TaJbHbIEC JJAHHBIE.
AJIEKTPOHHBIX MPH- Baangeer: MmeTogaMu MaTeMaTHUECKOTO
00pOB M KOMILIEKCOB MOJICTTMPOBAHUSI.
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OIIK-1.2 Ilpennaraet ontuMainbHble | 3HAET: OCHOBHBIE MAaTEMAaTUUYECKUE
METO/Ibl MATEMATHUECKOTO aHaJIN3a U | MOJIENIH; CTPYKTYPY COBPEMEHHOM Ma-
MO/JICTMPOBAHUS B MH)KECHEPHOU Jesl- | TEMATUKH; METOI0JIOTHI0, METOAbI U
TEJIbHOCTHU MPUEMBI IPOBEJICHUS KOJIMYECTBEHHOTO
aHaIM3a U MOJCIIMPOBAHUS MTOBEICHUS
TEXHUUYECKUX CHCTEM, COOBITHI U TIPO-
11ECCOB

‘YMeeT: UCIIOJB30BaTh MaTeMaTHUe-
CKUM SI3bIK 1 MATEMATUUYECKYIO0 CUMBO-
JIMKY IPU IOCTPOEHUU MaTeMaTuye-
CKHUX MOJICJICH.

Baageer: MaTeMaTHYe€CKUMH, CTaTH-
CTUYECKUMHU M KOJIMYCCTBEHHBIMU MeE-
TOJAMU PEILICHUs TUTIOBBIX MaTeMaTH-
YeCKHUX 3aJ1a4;
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4. CTPYKTYPA U COAEP KAHUE JUCHUIITINHBI
CT yRTypa AUCIHUIIJINHBI:
Wnpnekc Hanmenosa- Cemectp 1 Cemectp 2
HHE Kon- AKaJICMHYCCKHX JaCOB Kon- AKaJICMHYCCKHIX YaCOB
TPOJb Bcero Kon- Jlex JIab Ilp KPIT CP Kon TpONb Bcero Kon- Jlex JIab Ilp KPIT CP Kon-
TaKT. TPOIb TaKT. TPOIIb
b1.0.04 Bsicurast Ma- Ox3 PI'P 216 68 34 34 112 36 320 144 50 34 16 85 9
TeMaTHKa
Cemectp 3
Kon- AxaJleMMYECKUX YacoB 3. €.
TpOTb Bcero Kon- Jlex JIab Ilp KPIT CP Kon-
TaKT. TPOIb
Ox3 PTP 180 68 34 34 76 36 5
OBO3HAYEHUAA:

Buabl npoMe:kyTOYHOM aTTecTanuy (BUALI KOHTPOJIS):
DK3 - 3K3aMCH;

3a0 - 3a4er ¢ OLICHKOM;

3a — 3auer;

Buasbi pador:

KonTakT. — KOHTaKkTHast paboTa 00yJaroUUXCsl C MPETOJaBaTeIeM;
JIeK. — JeKIIMOHHBIC 3aHATHS,

Jla6.— naGopaTopHbie paboTHI;

IIp. — mpakTHUeCKUEe 3aHATHUS;

KPII — kypcoBas paboTa (KypcoBO# POEKT);

PI'P — pacueTtHo-rpaduueckas padota (pedepar);

CP — camocrosTenbHas paboTa CTyJCHTOB;

3.6.— 00BbEeM JUCLUHUIUIMHBI B 3aYETHBIX €MHULIAX.
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ConepxaHue TMCUMILUIUHBI:

No HaunMeHoBaHMe BUOB 3aHATHI M TEMAaTHK, COAEPKaAHHE

1 JIEKIIMOHHBIE 3aHATHs 51 mT. mo 2 4Jaca:

Tema 1. JInneiinas aaredpa

Jlekums 1. Marpuiel u onepanuu Hag HUMH. CBOMCTBa MaTpUUHBIX onepauuid. TpaHcrioHupo-
BAHME MATPULL.

Jlexuus 2. Onpenenureny, X BEIYUCIECHHE U CBOiicTBa. TeopeMa o CyliecTBOBaHUU 0OpaTHOM
MaTpuLbl. PaHT MaTpuLbl ¥ €ro CBOMCTBA.

Jlexuus 3. Beruncnenue paHra MaTpuIlbl, HAX0XK/IEHHE 0OpaTHON MaTpPHUIIBL.

Tema 2. AHaIMTHYECKAsA TeOMeTPHSA

Jlexuus 4. BexTops! u npocreiimue oneparyu Hajx HUMH. CBoiicTBa 3THX onepanmii. Heo6xo-
JUMO€ U JI0CTaTOYHOE YCIOBUE JTUHENHOMN 3aBUCUMOCTH BEKTOPOB. JlekapToBa IPsIMOYIOJIbHAS
CUCTEMAa KOOpAUHAT.

Jlexnus S. BerunciieHre CKaISIPHOIO, BEKTOPHOTO U CMELLIAHHOT'O IIPOU3BEAECHUS BEKTOPOB.
Jlekums 6. YpaBHeHUE IMHNUN Ha INIOCKOCTH U B IIpocTpaHcTBe. [lonsgpHas cuctema KoopAnHaT.
[Tapamerpuueckoe 3aaHue KpUBOW. Pa3inuHbie BUABI ypaBHEHUH IIPSMOM Ha IUIOCKOCTH.

Tema 3. Teopusi npees1oB

Jlexuus 7. llonstue pynkuuu. Ipenen ¢pynxuuu B Touke. [Ipenen GpyHkunn Ha GECKOHEYHOCTH
u 6eckoHeuyHble npesenbl. OCHOBHBIE TEOPEMBI O Tpejiene (QyHKIHU.

Jlexuus 8. beckoneuHo manbie 1 6eckoHeuHo Oonbinue ¢pyHkimH. Ux cBoiicta. Teopema,
yCTaHaBJIMBAIOIIAsl CBA3b MEXAy QyHKIMEH, e€ mpeaenoM u 6eckoHeuHo Maioil. Teopema o 3a-
MEHE SKBUBAJICHTHBIX OECKOHEYHO MaJIbIX B mpenenax. [1epBolil 3aMevatenbHbIi peier.
Jlexuus 9. HenpepriBHOCTD hyHKIIMHU B TOUKe. OJHOCTOPOHHSS HENMpepbIBHOCT. HenpepoIs-
HOCTb CyMMBI, IIPOU3BEICHHS, YACTHOTO U CIOXKHON QyHKIMH. CBOWCTBA HEMPEPHIBHBIX (DYHK-
1. TeopeMbl: 0 Hylle HETIPEPBIBHOM Ha OTpe3Ke (PYHKIMH, O IPOMEXYTOYHOM 3HAUCHUH He-
NPepBIBHOM (DYHKIIMHU, 00 OTpaHMYEHHOCTH HETPEPHIBHON HA OTPE3KE (PYHKIUH.

Tema 4. Ilu¢gdpepenunpoBanue

Jlexuus 10. [Tonsarue npoussoanoii. Ee reomerpudeckuii cmbici. [lpaBuna nquddepenurpona-
Hus. luddepeHurpoBanue cnoxHON 1 00paTHOM QyHKINH.

Jlexuus 11. INonarue nudpdepennmana. Kputepuit mudpdepenunpyemoctu. CBs3b MEKIY He-
MPEPHIBHOCTHIO U UG depeHIUPyeMOCThI0. ['eomMeTpudeckuii cMbIct quddepeHmana.
Jlekums 12. Teopemsl o cpennem. (Poins, Komm, Jlarpanxa) @opmyna Teiinopa. Paznoxenue
HEKOTOPBIX dJIeMeHTapHbIX QyHKIMH 1o hopmyre Maknopena. (€¥, cos(x), sin(x), (1+x)%,
In(1+x)) IlpumeHeHre B TPUOIMKEHHBIX BEIYMCIICHUSX.

Jlexuus 13 [Ipu3Haku MOCTOSHCTBA U MOHOTOHHOCTU (yHKUUU. JIOKambHBIN 3KCTpeMyM (pyHK-
1. HeoOxoauMele U 1OCTaTOYHBIE YCIOBHS SKCTpEMyMa

Tema S. IlepBooOpa3Hasi 1 HeonpeaeA¢HHBII HHTErpaJs

Jlexuus 14. [lonarue nepBoobpa3Hoil. OCHOBHBIE CBOMCTBA HEONIPEAENEHHOTO HHTErpaIa.
Jlekums 15. MeToibl BBIUMCIIEHUS HEONIPEAEIEHHBIX UHTEIPAJIOB: 3aMEHa IEPEMEHHOH, 110 Ya-
CTSIM.

Jlexuus 16. UnTerpupoBanue parioHaIbHBIX JpoOeH.

Jlekuus 17. [ToacranoBku YeOwimesa u Ditnepa.
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Tema 6. OnpeneéHHbIN HHTErpas

Jlekums 18. Onpenenénnslii uaTErpas. OCHOBHBIE CBOKWCTBA ONPEAEIEHHOr0 HHTerpaia. OueH-
KM MHTErpajoB. 3aMeHa IEPEMEHHOM B OIIPEIECIICHHOM HUHTETpaIe.

Jleknms 19. @opmyiia HHTETPUPOBAHUS 110 YACTSIM B OIIPEJIENIEHHOM HHTerpae. OnpenenéHHbli
MHTETpal ¢ IEPEMEHHBIM BEPXHUM MPEIEIOM

Jlexuus 20. [Tpunoxxenus onpenenéHHoro nHTerpaia. Beraucnenue miomazaei Gpuryp, AauH
Iyr, 00BEMOB TeJ BpaAIICHUS C TIOMOIIBIO OMPEIeIEHHOTO HHTETpalia

Tema 7. ®DyHKIIUH HECKOJIbKHUX NEePeMEHHbIX

Jlexuus 21. O6nacTb onpeaeneHus, 00IacTh 3HAYCHUH, IPeieN U HeTPEPhIBHOCTh (PYHKIINU He-
CKOJIBKUX NepeMeHHbIX. CBoiicTBa HenpephIBHBIX (yHKIUH. Teopema o HenpepbIBHOCTH AU (D-
¢bepenmpyemoit pynkin. Heo6xonumoe u ocratoyHoe ycioBue 1uddepeHupyeMoCTH.
Jlexuus 22. [IpousBoanas cnoxxHoi ¢pyHkuuu. Teopema o paBEHCTBE CMEIIAHHBIX YaCTHBIX
npou3BoAHBIX. JJuddepenunans Bricimx nopsaakos. @opmyna Teitnopa.

Jlexuus 23. HeoOxoanMoe u 10CTaTOYHOE YCIIOBUE 3KcTpeMyMa. MccnenoBanue QyHKIUU He-
CKOJIBKMX IIEPEMEHHBIX HA DKCTPEMYM.

Tema 8. KpaTHble mHTErpaJinl

Jlexums 24. /[BoiiHble HHTETpaJIbl, UX FTEOMETPUUECKUN CMBICI U cBOMcTBaA. Teopema o cBexe-
HUH JIBOMHOTO MHTErpajia K MOBTOPHOMY JJIsl KPUBOJIMHEHHON 001acTH.

Jlexuus 25. 3ameHa epeMeHHBIX B IBOMHOM HHTerpaie. SIkoOuaH nmpeodpa3oBaHusi CHCTEMBI
KoopauHaT. ['eomerpuueckue u pu3nYecKre NpUI0KEHUs ABOMHBIX HHTETPAJIOB.

Jlexuus 26. TpoiiHble HHTETpaJibl, UX BBIYUCICHHE. | eoMeTpruyeckre U PU3NUECKue MpHIIoKe-
HUs TPOMHBIX UHTETPAJIOB.

Jlexuus 27.3ameHa nepeMeHHbIX B TpoiiHOM uHTerpaie. Llunmmuapuueckue u chepudeckue Ko-
OpJMHATHI

Tema 9. KpuBosinHeiiHble M TOBEPXHOCTHbIE HHTerpaJbl. Teopust moJist.

Jlexums 28. KpuBonunelinblii uHTerpan. Cs3b MEeXAY KpUBOJIMHENHBIMUA HHTETpAlaMU IIEPBO-
IO U BTOPOro poja.

Jleknms 29. CBoiicTBa KpUBOIMHENWHBIX UHTErpasioB. @opmyia ['puHa.

Jleknms 30. YcinoBus HE3aBUCUMOCTH KPUBOJIMHENHOIO MHTETpaia OT ITyTH UHTETPUPOBAHNSL.
Jleknms 31. [ToBepXHOCTHbBIE MHTErPAJIbI IEPBOTO U BTOPOTO poja. CBs3b MEXy TOBEPXHOCT-
HBIMM MHTErpajamMH IIEPBOTO U BTOPOTO poja.

Jlexuus 32. Teopems! ycranaBnupatome popmyisl Octporpanckoro u Ctokca.

Jleknms 33. [IpousBoaHas no HampaBieHUIO. [ pagueHT, ero cBOMCTBA U IPUIIOKEHUS.

Jlexnus 34. I[ousarue nomns. CBolicTBa noTeHUManbHOro noJisd. [loTok, ero npuinoxenus: usep-
TeHIIMsI, €€ IPUIIOKEHUs U cBolicTBa. IloHATHe coneHonnanbHoro noiis. Lupkynsauusi, ee npu-
noxeHus. Porop, ero npunosxenus. Onepatops! ['amunprona u Jlannaca. CBoiicTBa mapHbIX

xombuHanmii: div rot ¢, rot grad U, div grad U

Tema 10. IndpepenuuaibHbie ypaBHeHUSs!

Jlexuus 35. ®usnueckue U TEXHUUECKUE 33/1a4H, IPUBOISIINE K TU(PepeHIINaIbHBIM YpaBHE-
HUsIM. OCHOBHBIE TOHATHUS TeopuH U depeHIMaTbHBIX ypaBHeHUNA. Teopema o CylecTBOBaHUU
U €AMHCTBEHHOCTH pelieHns 3a1a4u Komm. YpaBHeHUs ¢ pa3IestolMMUACs IEPEMEHHBIMHU.
Jlexuus 36. OqHopoansie quddepeHnranbHble ypaBHEHH IEPBOTO MOPsIKa. Y paBHEHUS B
noJHbIX quddepennuanax. Jlunernsie qudQepeHnnanbabe ypaBHEHHUS IEPBOTO MOPSIKA.
VYpasHeHue beprymu.

Jlekums 37. YpaBHEeHUs BbICHIMX NOPSAIKOB, JOIYCKAIOIINE TOHKEHUE TIOPAIKA.

Jlexuus 38. HeoOxoaumoe yciaoBue uHeiHON 3aBrucuMocTy GyHkuuil. Jluneinsie quddepen-

7
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[UaJIbHBIE YPaBHEHUS BRICHINX MOPsikoB. CymecTBoBaHue U cBoiictBa pemenuit JIOAY. Heo6-
X0JUMO€ yCIIOBUE JIMHENHOM He3aBucuMmocTy perieHnid JIOY. Teopemsl 0 cyliecTBOBaHUU
¢dbyHnamenTanbHol cuctemsl pemennii JIOAY u o ctpykrype obmiero permenus JIOLY.
Jlekuus 39. Teopema o ctpykrype obuiero pemenus JIHAY. JIHAY ¢ nocrostHEBIMU KO3 PPH-
LIMEHTAMHU U CIIELMAIBHOMU ITpaBoil yacTero. Pemenue JIH/Y MeronoM Bapruanuy pou3BOJIBHBIX
IIOCTOSIHHBIX.

Tema 11. Panbl

Jlexuus 40. Yucnosoii psia. CxoauMocTh TeoMeTpuyeckoro psia. Heo0xoauMelii mpusHak cxo-
auMocTy. I'apmoHndeckuil paa. TeopeMbl ClI0KEHUs, BBIYUTaHUSI, yMHOXKEHUS HA YUCIIO JUIS
YHCIJIOBBIX PAJIOB.

Jlexuus 41. [Ipusnaxu cpaBaenusi, Komm u Jlanambepa 11 4rciaoBbIX paaoB. HTerpaabHbIH
IIPU3HAK CXOJUMOCTH.

Jlexuus 42. 3Hakouepeayromuecs psabl, npusHak Jleiibnuna. JloctarouHoe ycioBue abcooT-
HOU CXOJUMOCTH.

Jlekums 43 OyukiuonaneHble psaasl. [Ipusnak Beliepmtpacca. Teopemsl 0 HEPEPHIBHOCTU
CYMMBI, IOWIEHHOM HHTEIpUPOBaHUH, AU HepeHInpoBaHNH (YHKIMOHAIBHOTO ps/a.
Jlexuus 44. Crenennoit psa. Teopembr AGerst 1 0 CyIIECTBOBAHUH painyca CXOIUMOCTH JUIS
CTENEHHOTO psiia. OCHOBHBIE CBOMCTBA CTENEHHBIX PSIIOB.

Tema 12. Teopusi pyHKINI KOMIIEKCHOTO IIePeMEHHOIO.

Jlexkmusa 45. KoMmniekcHbIE Ynciia U JEUCTBUA HAJ HUMU.

Jlekuus 46. @yHKIIMM KOMIUIEKCHOTO IIEPEMEHHOTO U UX OCHOBHBIE CBOMCTBA

Jlexuus 47. [Ipenen u HENPepHIBHOCTH (DYHKIUU KOMILJIEKCHOTO TIEPEMEHHOTO.

Jlexuus 48. luddepeHunpyemMocTs ¥ aHATUTHIHOCTD. Y cinoBust Komu-Pumana.
IIpakTnueckoe 3ansTue 39. Mccnenoanue OKII Ha aHaTUTUYHOCTD.

Jlekums 49. Nurerpuposanne OKII.

Jlekuus 50. Teopema Kot /uist 0JHOCBS3HOM ¥ MHOTOCBSI3HOM oOnactu. uTerpanbhas dop-
myna Komm.

Jlekuus 51. CteneHHbIe psabl B KOMIUIEKCHOU oOnactu. Psaaer Teitnopa u JlopaHa.

2 | npaktnueckue 3aHaTUA 42 WT. N0 2 yaca:

Tema 1. JInneiinas aaredpa

IIpakTnueckoe 3ansaTHe 1. Oniepanny Cl0XEHNS U YMHOKEHHE MaTpUILL. Y MHOKEHUE MATPULIbI
Ha YUCJIO.

IIpakTnueckoe 3ansiTHe 2. BorunciaeHne onpeaeuTenet 1o onpeneieHuio U ¢ IOMOLIbIO
CBOMCTB.

IIpakTuyeckoe 3ansiTue 3. Haxoxnenue GpyHaaMeHTaIbHON CUCTEMBI PEIICHUH TUHEHHBIX CH-
CTEM.

Tema 2. AHaIMTHYECKAsA TeOMeTPHSA

IIpakTnueckoe 3ansaTHe 4. PemeHne 3aga4d 1o reMe BeKTopbl. CKaasipHOE, BEKTOPHOE U CMe-
11aHHO€ npou3sBeeHue Bekropos B AIIK.

IIpakTHyeckoe 3aHATHE S. PelieHne 3a1a4 Ha ypaBHEHHE IPSIMOU B OTPE3KAX, C YIJIOBBIM KO-
3G PUIHEHTOM, KAHOHUYECKUM, OOIIIUM.

IIpakTHyeckoe 3anaTHE 6. Pa3znruHbie BUIbI ypaBHEHUS INIOCKOCTU B IPOCTPAHCTBE. Y paBHE-
HUE NIPSIMOM B ITpocTpaHcTBe. MccnenoBanue NoBEpXHOCTEN BTOPOrO MOPsiAKa

Tema 3. Teopusi npees1oB

IIpakTHyeckoe 3aHATHE 7. Beiuncinenue npenena no onpeaeaeHuro. Berancinenue npenenos
IpoOHO-pallMOHATIBHBIX (DYHKIUH.

IIpakTuyeckoe 3ansitue 8. CpaBHeHHe OeckoHEUHO MasbiX. Kpurepuii skBHBasIeHTHOCTH Oec-
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KOHCYHO MaJIbIX.

IIpakTuyeckoe 3ansiTue 9. Beruncienue npeaesnos ¢ UCMOIb30BaHUEM SKBUBAIICHTHBIX OeCKO-
oo

HEYHO MaJbIX. PacKphITHE HEOTIPENENEHHOCTEN Bra: « , =@ — 00 1%,

Tema 4. Ilu¢gdpepenunpoBanue

IIpakTuyeckoe 3ansiTue 10. Borurcnenue npon3BoaHON CII0KHOMN B 00paTHOM (DYHKITUH, HC-
N0JIB3Yy4 NpaBuia TudpdepeHIIMPOBAHHUSL.

IIpakTuyeckoe 3ansitue 11. Brruncnenne quddepenunana. [lpumenenue nudpdepennmana B
NPUOJIMKEHHBIX BBIYHCICHUSAX.

IIpakTuyeckoe 3ansitue 12. Paznoxenue QyHkuii B psasl Teitnopa u MakiopeHa.
IIpakTuyeckoe 3ansitue 13. HanpasieHue BHIMYKIOCTH U TOYKH Mepernda rpaduka QyHKIIH.
AcCUMOTOTBHL.

Tema 5. IlepBooOpa3Hasi 1 HeonpeaeI¢HHBII HHTErpas

IIpakTuyeckoe 3ansitue 14. Tabiuia OCHOBHBIX MHTETpasIoB. BeruncieHne HeonpeaeaEHHOTO
UHTErpaja.

IIpakTuyeckoe 3ansitue 15. Beruucienue HeonpeaenéHHOro HHTErpaia oT ApoOHO-
panoHanbHON (QYHKIIUHM, METOJIOM Pa3JIO’KEHHsI Ha MpoCcTeHInne TpooH.

IIpakTuyeckoe 3ansitue 16. luTerpupoBanye nppanroHaIbHbIX U TPAHCIICHCHTHBIX (YHK-
1005178

IIpakTnyeckoe 3ansaTue 17. IHTErpupoBaHrne TPUTOHOMETPUYECKUX BBIPAKEHUH.

Tema 6. OnpenesséHHbIN HHTErpas

IIpakTuyeckoe 3ansitue 18. Brruncinenue onpenenéHHOro UHTErpaia no GopmMyinaM 3aMeHbl
IIEPEMEHHOM.

IIpakTnyeckoe 3ansiTue 19. Beruucienue onpeaenéHHOro UHTErpaia rmno Gopmysie HHTETPUPO-
BaHU4 110 YaCTsIM.

Tema 7. ®DyHKIIUH HECKOJIbKHX NEePeMEHHbIX

IIpakTuyeckoe 3ansitue 20. Haxoxxaenue o0nactu onpeaeneHus 1 006JacTu 3Ha4eHuil QpyHK-
IIUM HECKOJIbKUX. BhIUKCIIeHne YaCTHBIX MPOU3BOAHBIX.

IIpakTuyeckoe 3ansitue 21. BeruuciieHue 4acTHBIX MPOU3BOAHBIX BBICIIUX MTOPSIKOB.

Tema 8. KpaTHble mHTErpaJinl

IIpakTnyeckoe 3anHsiTHe 22. BerunciieHrne IBOWHBIX HHTETPAJIOB 1O (hOpMYyJie CBEICHHUS K T10-
BTOPHOMY MHTErpaily. BeluncieHue JBOMHBIX HHTEIPAJIOB METOJOM 3aMEHbI [IEPEMEHHBIX.
Haxosxnenue ruromazaei Iiockux GUryp ¢ moMoIbio JBOWHOTO HHTETpaja.

IIpakTnyeckoe 3ansiTHe 23. BelunciieHne TPOHBIX HHTErPajOB METOIOM 3aMEHBI IIEPEMEH-
HbIX. HaxoxxeHre 00EMOB Tell ¢ MOMOIIBIO TPOMHOTO MHTETpaa.

Tema 9. KpuBosinHeiiHbIe M TOBEPXHOCTHbIE HHTerpaJbl. Teopust moJisi.

IIpakTnueckoe 3ansiTue 24. BeruncieHne KpUBOJIMHENHBIX MHTErPAJIOB IIEPBOTO U BTOPOT'O PO-
na.

IIpakTnyeckoe 3ansiTHe 25. BeiuncieHrne NOBEPXHOCTHBIX MHTETPAJIOB IIEPBOTO U BTOPOIO PO-
na.

Tema 10. IndpepenuuaibHbie ypaBHeHUSs!
IIpakTuyeckoe 3ansitue 26. uterpupoBanue auddepeHinanbHbIX ypaBHEHHH METOIOM pa3-
JICJICHYS] IEPEMEHHBIX.
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IIpakTuyeckoe 3ansitue 27. Pemenue oqHOPOIHBIX U PepeHINATBHBIX YPaBHEHUH METOJOM
3aMeHBbI IEpeMEHHOU. VIHTerpupoBaHre TUHENHBIX YPaBHEHUMN.

IIpakTnueckoe 3ansTHe 28. PeleHue ypaBHEHNH BBICIIMX NOPSAAKOB METOJAMH TOHM)KEHHUS
MOPSIIKA.

IIpakTnueckoe 3ansaTue 29. Pemenue JIO/Y uepe3 xapakTepuCTUUECKOE YpAaBHEHHE.
IpakTunyeckoe 3austue 30. Pemenue JIHAY ¢ nocrosHabIME KOADDUITUEHTAMI METO0OM
noabopa.

Tema 11. Panbl

IIpakTnueckoe 3ansaTue 31. HaxoxaeHne cyMMbl CXOISIIETOCS YUCIOBOIO psijia B MPOCTEUIINX
clIydasx.

IIpakTnueckoe 3ansTue 32. McciaenoBaHue YUCIOBBIX PSAAOB HA CXOAUMOCTb.

IIpakTuyeckoe 3ansitue 33. [Ipumenenne npusnaka JleiiOHuIa U1 HCCIIEAOBAHUS CXOAUMO-
CTH 3HaKouepenyomuxcs psaaoB. [locTtpoenre MaxxopaHTHOTO psifa i GYHKIHMOHATIBHOTO Ps-
na.

IIpakTuyeckoe 3ansitue 34. lccnenoBanue Ha CXOJUMOCTb (DYHKIIMOHAJIBHBIX PS/IOB.
IIpakTnyeckoe 3ausiTue 35. Pa3znoxenne aneMeHTapHbIX QyHKIUH sin(X), cos(x), €¥, In(1+x),
(1+x)* B psn MaknopeHa. [IpuMeHeHe CTENeHHBIX PSII0B K IPUOIMKEHHBIM BEIYHCICHHUSM.

Tema 12. Teopusi pyHKIMI KOMIIEKCHOTO IIEPEeMEHHOIO.

IIpakTnueckoe 3ansiTue 36. Pelenue ypaBHEHN Ha MHOKECTBE KOMIUIEKCHBIX UM CEIl
IIpakTuyeckoe 3ansitue 37. MccnenoBanue GyHKINH KOMIZIEKCHOTO TIEPEMEHHOTO U U3y4EHUE
U3 CBOMCTB.

IIpakTuyeckoe 3ansitue 38. MccnenoBanue GyHKINH KOMIZIEKCHOTO TIEPEMEHHOTO Ha HETIpe-
PBIBHOCTb.

IIpakTuyeckoe 3ansitue 40. CBeneHre UHTErpana ot GyHKIMH KOMITJIEKCHOTO MEPEMEHHOTO K
KPHUBOJINHEHHOMY.

IIpakTuyeckoe 3ausiTue 41. BerunciieHne MHTErpaIoB ¢ MOMOIILI0 HHTETPATLHOM (POPMYITBI
Komm.

IIpakTuyeckoe 3ansitue 42. M3omupoBanHbie 0cOObIe TOUKH U UX Kiaccuukanus. OCHOBHAs
teopema Komm o Beruetax. IIlppuMeHeHne BBIUETOB K BBIUYMCIEHUIO HHTETPAJIOB.

3 | pacuetHo-rpacduueckas pabdota (pedepar):

PI'P nepsbiii cemectp no temam Ne 2 — 6; PI'P tperunii cemectp o remam Ne 10 — 12;

4 | CamocTosTenpHas paboTa CTYACHTOB: paciiuppoBaTh TEMbI

CamocrositeabHas padora 1. [loaroroska k npaktuueckuM 3aHsatusm Nel-3. M3ydyenue mero-
IUYECKUX yKa3aHuH U pemieHue npumepos 1o teme Nel. Boinonnenue PI'P. CamocTosarensHoe
n3zydeHue TeM «CHCTEeMBI JINHEWHBIX YpaBHEHU. Pelienne cucteMsl IMHENHBIX YpaBHEHUN Me-
TO/1I0M 00paTHOI MaTpuIlsl U o Gopmynam Kpamepa. Teopema Kponekepa-Kanemu. Pemenne
CUCTEM JIMHEHHBIX ypaBHeHUH. Meton ['aycca»

CamocrositeibHas padora 2. [loaroToBka K NpakTUYECKUM 3aHUTUAM. M3yuenue metoauye-
CKUX YKa3aHM{ U pemieHne npuMepos 1o teme Ne2. CamocTosTenbHOe n3yueHue teM «Kpusble
BTOPOTO MOPSAKA: IUIUIIC, TUIepOoa, mapaboia 1 BEIPOKICHHbBIE caydau. MccnenoBanue Kpu-
BBIX BTOPOI'O MOPSIKa»

CamocrositeibHas padora 3. IloaroToBka kK NpakTUYECKUM 3aHATUAM. M3yueHune meTonnye-
CKUX YKa3aHMH U pemieHue npumepos 1o teme Ne3. Beimonnenue PI'P. CamocrositensHoe usy-
yeHue TeM «Touku pa3peiBa GyHKIMHU U UX Kiaccudukanus. MccnenoBanue Touek pa3pbiBa
¢bynkuuu. MccnenoBanue GyHKIMHM Ha HEMPEPHIBHOCTH U TOUKH pa3pbiBa. Knaccudukarus to-
4eK pas3pbiBa 1-oro u 2-oro poaa».

CamocrositesbHas padora 4. [loarotoBka K NpakTHUECKUM 3aHATHAM. V3ydeHne Mmeroaunue-
CKUX YKa3aHMi U peuieHue npumeposn 1o reMme Ned. Beinonnenue PI'P. CamocrositenbHOE U3y-
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yeHue TeM «MccnenoBanue GyHKIMA U TOCTpOEHHE TPadUKOBY.
CamocrositesbHas padora S. [loaroroBka K npakTHUeCKUM 3aHATHAM. V3ydeHne Mmetoaunue-
CKHX yKa3aHWU U pelreHue nmpumepos 1o teMe NeS. Bemmonnenue PI'P.
CamocrosiTesbHast padora 6. [loaroroBka K npakTHUeCKUM 3aHATHAM. V3ydeHne Mmetoanue-
CKUX YKa3aHWMH U pelIeHne IpUMepoB 1o Teme Neb.
CamocrositesabHas padora 7. [loaroroBka K npakTHUeCKUM 3aHATHAM. V3ydeHne Mmetoanue-
CKHX YKa3aHWMU U pELICHUE IPUMEPOB 10 TeMe Ne7.
CamocrositesbHas padora 8. [loaroroBka kK npakTHUecKuM 3aHsaTHsAM. M3ydeHnne Mmeroaunue-
CKUX YKa3aHWMH U pelIeHne IpUMepoB 1o Teme Ne8.
CamocrositesabHas padora 9. [loaroroBka K npakTHUECKUM 3aHATHAM. V3ydeHne Mmetoaunue-
CKUX YKa3aHWH U pelIeHrne npuMepoB 1o teme NeO9.
CamocrositesabHast padora 10. [loaroroBka K npakTU4ECKUM 3aHATUAM. M3yuenue metoauye-
CKUX YKa3aHM{ U pemieHue npumepos 1o teme NelO. Boinonnenue PI'P.
CamocrositesbHast padora 11. [loaroroBka K npakTU4ECKUM 3aHATUAM. M3yuenue metoauue-
CKUX YKa3aHM{ U pemieHue npumepos 1o teme Nell. Beinonnenue PI'P.
CamocrositesbHast padora 12. [loaroroBka K npakTU4YECKUM 3aHATUAM. M3yuenue metoauue-
CKUX YKa3aHMH U pelieHue NpumMepoB 1o teme Nel2.

Texkymuil KOHTPOJIb: YCTHBIN OIIPOC IIPU NPOBEACHUU IIPAKTUYECKUX 3aHATHM, PELICHUE 3aa4 OKOJIO
JOCKH, TIPOBEJICHUE CaMOCTOSATENIbHBIX paboT mo Temam NeNe 1 - 12.

5. OBPA3OBATEJIBHBIE TEXHOJIOI'MH

Tabnuua - O6pazoBaTenbHbIE TEXHOJIOTHUH, UCIIOIb3yEMbIE TIPU PEATH3ALNN PA3TUUYHBIX BUIOB YUeOHON

3aHATHH MO JUCHUITIINHC

Ne | Bunsl yueOHBIX 3aHATHI
n/n

OO6pazoBareabHbIC TEXHOJIOTUH

1 Jlexun

Knaccudeckast (Tpanuiimonsasi, “HGOpMaIMOHHA)
JIEKIIAS

WNHnuBuayanbHble U TPYIIIOBBIE KOHCYAbTALUU 110
JTHUCLMUITIMHE

2 IIpakTHueckue 3aHATUS

Texunomnorust 00yueHHs Ha OCHOBE pPELICHHS 3aa4 1
BBITIOJTHEHUS YIIPAKHEHU I
TpeHuHroBast TEXHOJIOT U

3 CamocrostenbHas pabora
CTYJIEHTOB (BHEAYAUTOPHAs )

HNHpopMallMOHHO-KOMMYHUKAIIMOHHBIE  TEXHOJIOTUU
(moctyn xk DUOC ¢unuana, k 3bC ¢unmana, noctyn K
MH(POPMALMOHHO-METOIMYECKAM MaTepuayiaM I0 JIHC-
LUTUTHHE)

4 KoHTponas (nmpoMexyrouHas
aTTecTalus: 3a4eT WU K-
3aMEH)

TexHonorHs yCcTHOrO Onpoca

TexHOIorHs MMCbMEHHOTO KOHTPOJISA, B TOM YHCIIE TeE-
CTUPOBaHUE

PeittuHroBasi cucrema KOHTPOJISt

6. OHEHOYHBIE MATEPHAJIBI VI TEKYIIEI'O KOHTPOJIA U
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MMPOMEKYTOYHOI ATTECTAIIAM — JIJISI OLIEHKY KAYECTBA OCBOEHUS
TUCIATITAHBI

K nmpomexyTouHOM aTTecTaluu CTyJEHTOB M0 TUCHUIUIMHE MOTYT HPUBJIEKAThCS MPEACTaBUTEIN
paboToxarenei, mpenoaaBaTeNy NOCISAYIONIMX TUCIUILINH, 3aBeyIone KadeapamH.
OrneHka KayecTBa OCBOCHMS JAUCLUIUIMHBI BKIIOUACT KaK TEKYLIHH KOHTPOJIb YCIIEBAEMOCTH, TaK

U TIPOMEXYTOYHYIO aTTECTALIHUIO.

DK3aMeHaIMoHHas rporpamma 1 ceMecTpa TUCHMIUIMHBI Bhiciias MmaremaTnka

1. Tonstue ¢pynkuuu. [Ipenen GpyHkuuu B TouKe, Ha OECKOHEYHOCTH U OeCKOHEUYHBIE peenbl. Teope-
MBI: 00 OTpaHUYEHHOCTH (DYHKIIMU UMEIOILEH Mpesiell, 0 Iepexo e K Mpeeny B HEpaBeHCTBE, O Ipe-
7ieTie IPOMEXKYTOYHON (QYHKITHH.

2. beckoneuno manslie (6/mM) u 6eckoneyHo Oonbine (6/6) pynkunu. Mx coiictBa. Teopema, ycraHas-
JMBAIOILAs CBS3b MEXAY QYHKLHMEH, ee mpeaenaoM u 0/M.

3. Cpasnenue 6/m. Kpurepuii sxBuBanieHTHOCTH 0/M. Teopema o 3aMeHe SKBUBAJICHTHBIX O/M B mpejie-
nax.

4. HenpepsiBHOCTD (hyHKIMHU. OTHOCTOPOHHSS HEMIPEPHIBHOCTh. HenpephIBHOCT CyMMBI, IPOHU3BE/IC-
HUS1, YACTHOTO U CJIOKHOW (pyHKUMHU. Touku pa3peiBa QYHKIMU U UX KJIACCH(PUKALINS.

5. CaolicTBa HeNpepbIBHBIX (PyHKIMIA. TeopeMbl: 0 HyJie HEIPEePBIBHOM Ha OTpe3Ke (PyHKIIUHU, O TpOMe-
’KYTOYHOM 3HAUYEHUH HENPEPBHIBHOW (DYHKIINHU, 00 OTpaHUYCHHOCTH HEMPEPHIBHOM HA OTpe3Ke PyHK-
IIUH.

6. Ilonstue npousBogHo#. Ee reomeTpuyeckuii u mexanuueckuii cmbici. [paBuna nuddepenuupona-
Hus. luddepeHunpoBanue cnoxHON 1 00paTHOM QyHKINH.

7. Townstue nuddepennmana. Kpurepuit nudpdepenppyemoctu. CBsA3b MEXKIy HEIPEPHIBHOCTHIO U
muddepenuupyemoctrio. I'eomerpudeckuii cmpica auddepenuana. [Ipumenenue nuddepennmana B
NPUOJIMKEHHBIX BBIYHCICHUSX.

8. HMuBapuaHTHOCTH hopmy:sl s nuddepenimana. JJupdepenuupoBanne GyHKIUN 3a1aHHBIX HEsB-
HO U B TIapaMeTpHUUEeCcKoii opme.

9. TIpousBoansie u auddepenimansl BeICINX nopsaakoB. @opmysna JleliOHua.

10. Teopemsl o cpeaneM. (Poist, Ko, Jlarpanska)

11. ®opmymna Teitnopa. Pa3noskeHre HEKOTOPBIX dJIeMEHTapHBIX PyHKIMIA o Gpopmyne Maknopena. (e,
cos(x), sin(x), (1+x)%, In(1+x)) [IpumeHneHue B mpUOIMKEHHBIX BBIYUCICHUSX.

12. [Ipu3HaKy MOCTOSHCTBA U MOHOTOHHOCTHU (GyHKIMH. JIokanbHbIN skcTpeMyM (yHkin. Heo6xonu-
MBI€ U JIOCTaTOYHBIE YCIOBHS dKCTpeMyMa. HarpasiieHue BBITYKIOCTH U TOUKH Ieperuda rpaduxa
GyHKIMU. ACUMIOTOTHI.

13. [lonsTre nepBooOpazHoil. OCHOBHBIE CBOWCTBA HEOTIPEIEIEHHOTO HHTErpaia. MeTo 1bl BEIYHCICHUS
HEOTIpeIeIEHHBIX HHTETPAJIOB (3aMeHa IEPEMEHHOI, 10 YacTsaM).

14. UnTerpupoBanue palioHaNbHBIX IpoOeii. UHTerpupoBaHe npparoHaIbHbIX U TPAHCIICHCHTHBIX
byHKIUI.

15. OcHoBHBIE CBOIICTBA OMpeieNieHHOro nHTerpaia. OLeHKH HHTErPajoB.

16. 3aMeHa nepeMeHHOi B onpeIelIeHHOM HHTerpaine. @opMyiia HHTETPUPOBAHUS 10 YacTsIM B OIIpeie-
JICHHOM HMHTETpale.

17. UnTerpan c nepeMeHHBIM BepxHUM npeaenoM. @opmyna Hetorona-Jleionuma.

18. [IpuMeHeHue onpeeIeHHOTO HHTEerpajia K BBIYMCICHUIO TUIOINAACH, JUTMH IYT, 00BEMOB TEIl.

Bomnpocsr k 3auety 3a 2-0if cemecTp 1o AUCHUIUIMHE Briciias MaremaTuka.

1. Ob6nacte onpeneneHus, 006JacTb 3HAYCHUH, MIPeJIeNl U HETIPEPHIBHOCTD (DYHKIIMU HECKOJIBKUX TIe-
peMeHHBIX. Teopema o pa3nokeHuH QpyHKIMH uMeroleit npeaen. CBOHCTBa HENPEPHIBHBIX (DYHK-
1005178

2. Teopema o HempepbIBHOCTU AuddepeHimpyeMoit pynkunn. HeobxommmMoe u J0CTaTOUYHOE YCIIO-

12



CMONEHCKNA

Hanpasnenue noocomosxu 12.03.02 « Onmomexnuxay BAANAN

Ipopune «Onmuxo-sn1ekmporHble NPUOOPLL U CUCTIEMBL»
PIIJ] 51.0.04 «Bvicuwas mamemamuxay

10.
11.

12.

13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.

25.
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1

AN
M3M_

Bue aupdepenupyemoctn. Auddepeniman GpyHKIUN U €ro TeOMETPHUECKUI CMBICT, TPUMEHE-
HUE K NPHOIMKEHHBIM BHIYMCICHUSAM. Y paBHEHUE KacaTeIbHOM IUIOCKOCTH M HOPMAJIU K TIOBEPX-
HOCTH.

[TpousBoaHas cnoxxHOU (yHKIMH. Teopema 0 paBeHCTBE CMEIIAHHBIX YaCTHBIX MPOU3BOIHBIX.
Juddepenunanst Beiciux nopsakos. @opmyna Teiinopa.

besycnoBHbIi 3kcTpeMyM QyHKIMHM MHOTUX nepeMeHHbIX. T. Beitepmrpacca. HeoOxoaumoe
yclioBue 3KcTpeMyMma. Jloctarounoe ycinosue crpororo sxkcrpemyma. Kpurepuit Cunbsectpa.
VYcnosHbIM 3kcTpeMyM. Meroa MHOkuTenen Jlarpanxka.

JIBOMHBIE MHTETPAJIbI, UX T€OMETPUYECKUI CMBICII U CBOMCTBA. TeopeMa 0 CBEIEHUU JBOMHOTO
MHTETrpaja K MOBTOPHOMY JUIsl KpUBOJIMHEIHOH 06nacTu.

3aMeHa epeMeHHBIX B IBOMHOM uHTerpaie. ['eomerpuueckue u puzndeckre NpusioKeHus ABOH-
HBIX UHTETPaJOB.

TpoiiHble UHTETpalIbl, UX BBIYMCICHUE. 3aMEHA IEPEMEHHBIX B TPOMHOM MHTerpaine. Lunmuuapu-
yeckue U cpepruueckue KoopauHatel. ['eomerpuueckue u GU3nUecKrue MpuIoKeHUs! TPOUHBIX WH-
TErpaJioB.

KpuBonuHelinslil naterpan. OnpenenceHue U OCHOBHBIE MOHATHS.

Brluncnenue KpuBOJIMHENHBIX UHTErPAIIOB IIEPBOTO POJA.

BrluncneHuss KpUBOJIMHENHBIX HHTETPAJIOB BTOPOT'O poAa.

CBs13p MEXly KpUBOJMHENHBIMU MHTETpAJIaMU IIEPBOTO U BTOpPOro poja. CBoMCTBa KPUBOJIMHEH-
HBIX UHTETPAJIOB.

®opmyia ['puna. YcioBrs HE3aBUCUMOCTH KPUBOJIMHEHHOTO UHTErpajla OT IIyTH UHTETPUPOBa-
HUS.

IToBEpXHOCTHBIE UHTErPAJIBI IIEPBOIO POAA, UX BBIYUCIICHUE.

IToBepXHOCTHBIE UHTErPAJIBI BTOPOTO POJA, UX BHIYUCIICHHE.

CBs13p MEXly TIOBEPXHOCTHBIMU MHTETpaJIaMU IIEPBOTO U BTOPOTO POJa.

®opmyna OcTporpaackoro.

®opmyna Ctokca.

IIpounsBoiHas 110 HAIIPABJICHUIO.

I'pagueHT, ero cBOKMCTBA U NPUIIOKEHHUS.

ITonsTre nosnst. CBoiicTBa MOTEHLUAIBHOIO MOJIS.

IToToK, €ro NpuIIoKEHUS.

JluBupreHnus, ee NpwIoKEeHUA U CBOMCTBA. [IoHATHE CONIEHONIAIBHOTO MOJIS.

[upkynsnus, ee IpUIOKEHUS.

Porop, ero npunoxexus.

Omnepatops! ['amunbsTona 1 Jlamnaca. CoiicTBa mapHbIx komOuHamwmii: div rot4 |, rot grad U, div
grad U.

3K3aMeHaHI/IOHHaH nporpamma 3 CCMECTPa AUCHUIITIMHBL Bricmias maTemaTnka

OcHOBHBIE TIOHATHS TEOPUH U PepeHIINATBHBIX ypaBHEHUH. TeopeMa o CyleCTBOBaHUU U
€IMHCTBEHHOCTH perienus 3anaun Ko mis quddepeHnuanbHoro ypaBHeHUS pa3pelieHHOro
OTHOCHUTEIILHO CTapIlel MPOU3BOIHOM.

VYpaBHEHMSI C pa3aeAIOIIMMUCS IEPEMEHHBIMH.

Onnoponusie nuddepeHnnanbuble ypaBHEHUS.

Jluneiinsie nuddepeHnmanbapie ypaBHEHUS IEPBOTO MOPSIKA.

VYpaBHEHMSI BBICIIUX OPSAIKOB, TOMYCKAIOINE IOHWKEHUE MOPsIIKa.

Jluneiinsie nuddepenHnmanbapie ypaBHEHUs BBICIINX TOPsAKOB. CyIiecTBOBaHHE U CBOHCTBA pe-
mennit JIOAY. Teopema o cTpykrype o6miero pemenus JIOY. Pemenue JIOY ¢ mocTossHHBI-
MU K03 urmenramu.
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>

10.

11

14.
15.

16.

17.
18.
19.
20.
21.

22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.

\v’ \
M3H_

Teopema o ctpykType obmiero pemenus JIH/Y. Pemenne JIH/{Y ¢ moctostHHBIME KO3 UITHECH-
TaMH U CHEIHUAJIBHOMN MpaBoi 4aCcThI0 METOJIOM MOI00PA.

Pemenne JIH/IY meronoM Bapuanuu pou3BOJIbHBIX ITOCTOSIHHBIX.

Yucnosoil psia. CXoauMoCTh reoMeTprueckoro psina. Heobxoaumeril npusHak cxogumocTH. ['ap-
MOHHMYECKUN PAI.

TeopeMmsl cl0XKeHUs, BHIYUTAaHUS, YMHOKEHUS HA YUCIIO JUIsl YUCIIOBBIX PsiioB. Teopema o ¢xoau-
MOCTH YHCJIOBOTO Psijia C OTOPOIICHHBIM WM MPUITMCAHHBIM KOHEYHBIM YHCIIOM MEPBBIX YJICHOB.

. IIpu3HaKku cpaBHEHUS ISl YACIIOBBIX PSIOB.
12.
13.

[Mpusznaxku Komm u Jlanambepa 11 YMCIOBBIX PAIOB.

3Hakovepenyromuecs psabl, npusHak Jleitonuima. JlocratouHoe ycioBue abCOTOTHON CXO0MMO-
CTH.

O®yukuuoHanbHble panbl. [Ipusnak Beiepirpacca.

Teopema AGerns. CymiecTBoBaHHE pajinyca CXOIUMOCTH JUIsl cTeneHHoro psia. Haxoxnenue pa-
Jyca CXOAUMOCTH.

OcHOBHBIE CBOMCTBA CTENIEHHBIX PSAJOB (CXOJUMOCTb, HEIPEPBIBHOCTh CYMMBI, TOYJIEHHOE UHTE-
rpupoBaHue u nudphepeHpoBaHme).

Teopema o paznoxenun ¢pynkuuu B psag Teitnopa.

Pasnoxenue sin(x), cos(x), €%, In(1+x), (1+x)* B psim MaknopeHa.

[TpuMeHeHHe CTETIeHHBIX PSI0B K TPUOIMKEHHBIM BBIYHCICHUSM.

KomMInekcHele uncia 1 1eHCTBUS HaJl HUMHU, X TEOMETPUYECKOE TOJIKOBAHHUE.

@OyHKIMH KOMIUIEKCHOTO nepeMeHHoro. [Ipenen u HenpepbIBHOCTh (DYHKIMU KOMIUIEKCHOTO TIe-
PEMEHHOTO.

HuddepenuupoBanue u unrerpupoBanue OKII.

Amnamutnueckue OKII 1 ux cBsA3b ¢ rapMOHUYECKUMHU (DYHKLIUSMHU.

Teopema Komn.

WuTterpansaas Gopmyna Ko,

Wurerpan tuna Kommn.

CreneHHbIe psiibl B KOMIUIEKCHOM 00IacTH.

Psan Teinopa.

Pan Jlopana.

OcoOble TOYKH U UX KJIacCU(DUKAIIHS.

Boruets! u ux Beruucienue. Teopema Komu o BelueTax.

[IpuMeHeHNE BBIYETOB U BBIUMCIIEHUE UHTETPAIOB.

[IpeoOpazoBanue Jlammaca u ero cBOMCTBA.

TeopeMbl eMHCTBEHHOCTH, IOJI00MS, TMHEHHOCTH, CMEIEHHS N300paskeHusl.

Tunosele 3K3aMeHAIIMOHHbBIE 33/1a4U B 1-oM ceMecTpe 1o Teme «IIpeaenbi»

Jn+3-+/n’ -3

m .
1) oo 30 —4 = Ynt +1

i X' =3x-2
x1—>n*11(x2 —x=2)"
2)
o InG—2x)
3)* 2 2N10-3x -2
tgx—tg?2

i
4) x1£n2 sinln(x - 1)

lim (2 _ e’V )z/sm.
5) x>0
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. (sinx}l/(m)
lim | — .
6) x=>3\ sin3

lim /9 13
7)*’*1/3\/1/3+x—\/§'

Tunossle 3agaun Bo 2-0M ceMecTpe 1o TeMe «KpuBoIMHENHbIE U TOBEPXHOCTHBIE HHTETPa-
abl. Teopus noss»

x =2acost —acos2t

1) Haittu nnuny Kapauou bt {y =2asint—asin2t

”(6x+4y+3z)ds

2) 8 , TJIe S — 4acTh MOBEPXHOCTHU x+2y+3z=6

pacnonomeHHoﬁ B IICPBOM OK-
TaHTC.

3) CocTaBuTh ypaBHEHHE KacaTeIbHON IIIOCKOCTH U HOPMAJIU K TIOBEPXHOCTH

2 2 2 _ 1
27 =3y +42 +xy—Ty—4=0 _ . M(21L])

4) HaliTi IOTOK MOJIs F=Qx+1)i —zxj +3zk
X=y y=2x x+y+z-6=0 z=0

gyepe3 3aMKHYTYIO MOBEPXHOCTh, 00pa30BaHHYIO

IJIOCKOCTSIMHU
B HalIPaBJICHUH U3HYTPH.

Tunoseie 3aaauu B 3-eM ceMecTpe no TeMe «Psabi»

HccnenoBaTth Ha CXOIUMOCTD:
5
o0

PP > (-1

1) n=l1 2n +3n 2) n=l1 n

Haiitu o0nacth CXOIUMOCTH:

0 1 © n X
n
> (x—2) sin— > =
3) n=1 n 4) n=l 4/ 2

Pazinoxuth q)yHKI_H/IIO B pian MaKnopeHa, YKa3aB MHTCPBAJI CXOAUMOCTHU:

5) £ =In(1-x")

Tunoselie 3x3aMeHAIIMOHHBIE 33/1a4U B 3-eM cemectpe 1o Teme TOKII:

z-2<2
1. M306pa3uth 00nacTh 3a1aHHyI0 HepaBeHcTBaMu: | Re z <1

Imz > -1

4i
2. IIpencraBuTh 4KCIIO (_ 1) B anreOpandeckoit popme.
3. BeIuuciuTh MHTETpal OT GYHKIIMH KOMILJIEKCHOTO IMEPEMEHHOT0 TI0 JAHHOM KPUBOM:

15
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7|-zdz
-[‘ ‘ L:ﬂz‘:4, ReZZO}

, TIe

4. lnst naHHOW (DYHKIIMM HAWTH M30JMPOBAHHBIE 0COObIE TOUKU M ONPEACTUTh UX THUI:
1) 2z —sin2z
Z)=—F7F"~
z’ (22 + 1)
2

5. BblyuciauTe UHTETpAIL: I z-cos— dz
1
|-
2

B ¢wimane ucnonp3yercs cuctemMa ¢ TPaaUIMOHHOW IIKAION OIEHOK — "oTiuyHO", "Xoporo",
"yIOBIETBOPUTENBHO", "HEYIOBIETBOPUTENBHO", "3auTeH0", "He 3auTeHO" (nasiee - MATHOAITBHAS CH-
cTema).

dopma MPOMEKYTOUHOM aTTECTALMU MO HACTOSIIEN JUCUUILIMHE

JK3aMeHbI B 1-0M U 3-eM cemecTpe, 3a4eT ¢ OLIEHKOH BO 2-0M ceMecTpe.

Ok3aMeHBbl U 3a4eT IPOBOASTCS B COOTBETCTBUM ¢ llookeHuem o mopsiike opraHu3aluy U Ipo-
BEJICHUSI IPOMEKYTOUHOM aTTecTaluy 00yJaromuXxcs, paclojJ0KeHHOM Ha o(uIinaibHOM caiite dpuuana

[IpuMeHsiemMble KpUTEpUU OLEHUBAHMS MO JUCLUIUIMHAM (B COOTBETCTBUU C HMHCTPYKTUBHBIM
mucekMoM HIY MOU ot 14 mas 2012 rona Ne 1-23):

Onenka Kputepun o1ieHku pe3yapTaToB
1O TUCIIU- o0y4eHus: o JUCHUIUINHE
TUTMHE

«oTnu4HO»/ | BeicTaBnsercs oOydaromemycs, 0OHApYKUBIIEMY BCECTOPOHHEE, CUCTEMAaTHYECKOE U

«3aYTEHO ri1y00OKO€ 3HaHHE MaTepUaIOB U3YYEHHOM JUCHUIUIMHBL, YMEHHE CBOOOIHO BHITIOIHATH

(oTnmyHO)»/ | 3aaHUs, IPEAYCMOTPEHHBIE MTPOTPaAaMMOM, YCBOUBIIMI OCHOBHYIO M 3HAKOMBIH € JI0-

«3aYTEHO» MOJIHUTETILHOM JINTepaTypoil, peKOMEHI0BaHHOH pabouell mporpaMMoi TUCIUIUINHBL;
MPOSIBUBIIEMY TBOPYECKUE CIIOCOOHOCTH B MOHMMAHUH, M3JI0KEHUH U UCIIOJIb30BAaHUH
MaTepHaIOB M3Y4YEHHOW IUCLUMIUIMHBL, OE3YNpPEYHO OTBETHBIIEMY HE TOJILKO Ha BO-
Npockl OujeTa, HO M Ha JIOTIOJHUTENIbHBIE BOIMPOCHI B paMKax palboueil mporpammbl
JTMCLUUIUIMHBL, IPAaBUJIBLHO BBITIOJHUBIIEMY IIpakTHUeckoe 3ananue. OueHka mo Juciu-
TUTMHE BBICTABIIAIOTCS 00YJaIOMEMYCs ¢ YUETOM PE3yNIbTaTOB TEKYLIETO KOHTPOJIS.
Komnerenmuu, 3akpemniéHnble 3a JUCHUIUIMHON, chOPMUPOBAaHBI Ha YPOBHE — «3Ta-
JIOHHBIIY.

«XOpOoIo»/ BrictraBnsiercs oOydaromemycsi, 0OHapyKUBILIEMY MOJHOE 3HAHME MaTepHajla U3ydeH-

«3aYTEHO HOW JMCIMIUINHBI, YCIICITHO BBIMOJHIONIEMY MPEAYCMOTPEHHBIC 3a/IaHHsI, YCBOUBIIIE-

(xopomi0)»/ | My OCHOBHYIO JIUTEPATypy, PEKOMEHIOBAaHHYIO pabodeil MporpamMMmol JAUCHUILIAHBL;

«3aYTEHO» MOKa3aBIIEeMy CUCTEMaTHUECKUI XapaKTep 3HAHUHN MO AMCLUUIUIMHE, OTBETUBIIEMY Ha
BCE BONPOCHI OWJIeTa, MPAaBUJIBHO BBIMOJHUBIINN MPAKTUYECKOE 3aJjaHue, HO JIOIY-
CTUBILMI NPU 3TOM HEMPUHUIUIHAIbHBIE OIHOKH. OlLeHKa M0 JUCUUIUINHE BBICTABIIS-
IOTCS1 00YJaroLIeMycsi ¢ YUETOM Pe3yJIbTaTOB TEKYIIETO KOHTPOJISL.
Komnerenmuu, 3akperi€HHble 3a JUCUUIUIMHON, c(hOPMUPOBAHBI Ha YPOBHE — «IIPO-
JIBUHYTBIIY.

«yIoBJIETBO- | BrIcTaBisercs oOydaromemycs, oOHapy>KUBIIEMY 3HAHHWE MaTepuasia U3y4eHHOU IHc-

pUTEIbHOY»/ | LMIUIMHBI B 00beMe, He0OXOAUMOM JUIsl NalbHEHIel y4eObl U MpencToseid paboTel

«3aYTEHO 1o npodeccuu, CpapisAIOMIEMYCsl C BBITIOJIHEHHEM 33/1aHUI, 3HAKOMOMY C OCHOBHOM

(ynoBierBo- | JIuTepaTypoi, peKOMEHIOBaHHOM paboyel mporpaMMoil JUCUMILUIMHBL; JOMYCTUBIIEMY
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Onenka Kputepun o1ieHKu pe3yapTaToB
0 JTUCITHU- oOyueHus IO TUCITUTUINHE
TUTHHE
PUTENBHO)»/ | MOTPEUTHOCTh B OTBETE HA TEOPETUUYECKHE BOMPOCHI /WM TIPU BHITIOJHEHUH MPAKTHU-
«3aUTEHOY YeCKUX 3a/JlaHui, HO Oo0JagaronieMy HEOOXOMUMBIMH 3HAHUSMH I UX YCTpaHEHUS

MOJI PYKOBOJICTBOM IIPETOAaBaTelNis, MO0 HENPaBHIBHO BBITIOJHUBIIEMY HpaKTHYe-
CKO€ 3aJIaHHe, HO 110 YKA3aHUIO IIPEI0JaBaTes BBIIIOJHUBILIEMY APYTUE IIPAKTUYECKUE
3a/IaHUsl U3 TOTO K€ pasjelia JUCLUILUIAHBL..

Komnerenmuu, 3akpemniéHable 3a JUCUUIUIMHON, chOPMUPOBAHBI HA YPOBHE — «IIOPO-

TOBBIIY.
«HeynoBne- | BeicraBnsercs oOydaroniemycs, 0OHapyKUBLIEMY Cephe3HbIE MPOOENbl B 3HAHUSIX OC-
TBOPUTEIIb- HOBHOTO MaTrepHaja M3Y4YeHHOW IUCIMIUIMHBI, JOMyCTHBIIEMY MPHHLIUIUAIBHBIC
HOY»/ HE 3a- OLIMOKM B BBHINIOJHEHUH 3a/1aHH, HE OTBETUBIIIEMY Ha BCE BOIPOCH Omiera v JA0TOJ-
YTEHO HUTENbHBIE BOIPOCH U HETIPABUIILHO BHITIOJHHUBIIEMY MPAKTHYECKOE 3a/1aHue (Herpa-

BWJIBHOE BBINOJHEHUE TOJBKO IMPAKTUYECKOTO 3aJaHUsl HE SBISAETCA OJHO3HAYHOMU
IIPUYMHOM AJIs1 BBICTABJICHUS OLIEHKU «HEYAOBIETBOPUTENBHO»). Kak nmpaBuiio, olieHka
«HEYJIOBJICTBOPUTEIHHO CTABUTCS CTYIEHTaM, KOTOPbIE HE MOTYT IPOJOJDKUTH 00yue-
HHUE 10 00pa3oBaTeNbHON MporpaMme 06e3 JOMOJHUTENbHBIX 3aHATUN 110 COOTBETCTBY-
fouie qucuuruiae. OueHka Mo AUCHUILUIMHE BBICTABISIOTCS 00ydaoneMycs ¢ ya€Tom
Pe3yIbTaTOB TEKYILETO KOHTPOJIA.

KomnereHium Ha ypoBHE «IIOPOTOBBIY, 3aKpETIEHHBIC 32 TUCIMILIMHOMN, HE chopMHU-
pPOBaHBI.

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHHUE JUCIHUIIJINHbBI

Y4eOHoe 1 yueOHO-1a00paTOpHOE 000pyAOBaHME

VYuebHast ayaAuTOpus U MPOBEACHUS 3aHATUH CEMUHAPCKOTO THIIA, TPYIIOBBIX U UHAWBUIYalb-
HBIX KOHCYJIbTALUN, TEKYILIEr0 KOHTPOJIS U IPOMEXYTOUHOH aTTeCTal[iH, OCHAILIEHHAs:

- CIICIMATTU3UPOBAHHOM MEOEIbIO; IOCKOW ayAUTOPHOM.

VYuebHast ayaAuTOpus U POBEACHUS 3aHATUH CEMUHAPCKOTO THIIA, TPYIIOBBIX U UHAWBUIYalb-
HBIX KOHCYJIbTALUN, TEKYILIErO0 KOHTPOJIS U IPOMEXYTOUHOH aTTeCTal[MH, OCHAILIEHHAs:

- CIICIIMATTU3UPOBAHHOM MEOEIbIO; IOCKOW ayAMTOPHOM.

Jlnst caMOCTOATENIbHOM paboThl OOYUYaIOIIMXCS MO JUCHUIUIMHE HCIOJB3YeTCs MOMEUICHUEe IS
CaMOCTOSTEIILHOW PabOThl 00yHaroIUXCsl, OCHAIIEHHOE:

- CHEIMATU3UPOBAHHON MeOeIblo; TOCKOW ayIUTOPHOMN; MEePCOHAIBHBIM KOMIIBIOTEPAMHU C T0J-
kimoueHueM k cetd "Muatepuer” u goctynom B SUOC dunuana.

8. OBECHIEYHEHHUE OBPA30OBATEJIbBHOI'O ITPOLECCA JIsA JINL
C O'PAHUYEHHBIMHA BO3MOKHOCTAMMU 3JOPOBbA 1 UHBAJIM1IOB

B xozne peanuzanuy TUCHMILIMHBI UCTIONB3YIOTCS CIEAYIOLINE TOMOJHUTEIbHBIE METOAbI 00yue-
HUS, TEKYIETO KOHTPOJIS YCIIEBAEMOCTH M MPOMEKYTOYHON aTTeCTallMy OO0yJarolXcs B 3aBUCUMOCTHU
OT X UHAUBUYabHBIX 0COOCHHOCTEH:

AJIS1 CJIENBIX M CJIa00BHASIIINX:

- JIeKIMH 0(hOPMIISIFOTCS B BHJIE JIEKTPOHHOTO JJOKYMEHTA, JIOCTYITHOTO C TIOMOIIBIO KOMITBIOTEpa
CO CHEIMATU3UPOBAHHBIM POTPAMMHBIM 00ECTIEYCHUEM;

- MMCHbMEHHBIC 3aJJaHUs BBIIOJIHAIOTCSA HAa KOMIIBIOTEPE CO CIELUAIU3UPOBAHHBIM IIPOTPAMMHBIM
o0ecrieyeHneM, Ui MOTYT OBITh 3aMEHEHBI YCTHBIM OTBETOM;
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- o0ecrieunBaeTCsl MHAUBUIyaTbHOE paBHOMEpHOE OcBenieHne He meHee 300 JIfoKc;

- IS BBITIOJTHEHUS 3aJIaHMsI TIPU HEOOXOIMMOCTH MPEIOCTABISAETCS YBEIUUNBAIOIIEE YCTPOICTBO;
BO3MOJKHO TaKX€ UCIOJIb30BAHUE COOCTBEHHBIX YBEIMUMBAIOUINX YCTPONUCTB;

- MIUCbMEHHBIE 3aJaHUs 0(POPMIISIOTCS YBETUUEHHBIM MIPUPTOM;

- 9K3aMeH M 3a4€T MPOBOJATCS B YCTHOM (pOpMe WIM BBITIOJHSIOTCS B MHCbMEHHON (Qopme Ha
KOMIIBIOTEPE.

AJIS1 TJIYXHX U €J1200CbIIIALINX:

- KUK OPOPMIISIOTCS B BUJIE 3JIEKTPOHHOTO JOKYMEHTA;

- MIMCbMEHHBIE 3aJIJaHNS BBITIOJHSAIOTCS Ha KOMIIBIOTEPE B MUCBMEHHO (popme;

- 9K3aMeH U 3a4€T MPOBOIATCS B MUCHMEHHOM (popMe Ha KOMITbIOTEPE; BO3MOXKHO MPOBEJCHUE B
(dbopmMe TeCTUpOBAHUSI.

AJIS1 JIMI ¢ HAPYLWIEHUsIMU ONOPHO-IBHUIaTeJIbHOI0 alnapara:

- JIEKIMH 0(hOPMIISIFOTCS B BHJIE JIEKTPOHHOTO JJOKYMEHTA, JIOCTYITHOTO C TIOMOIIBIO KOMITBIOTEpa
CO CHEIMATU3UPOBAHHBIM POTPAMMHBIM 00ECTIEUCHUEM;

- MIUCbMEHHBIE 3a/1aHUs BBINOJIHIIOTCS Ha KOMIBIOTEPE CO CIIELUATM3UPOBAHHBIM IIPOrPAMMHBIM
o0ecreueHueM;

- 9K3aMeH M 3a4€T MPOBOIATCS B YCTHOM (pOpMe WIM BBITIOJHIIOTCS B MHCbMEHHON (opme Ha
KOMIIBIOTEPE;

- HCTIOJIb3YETCS crenManbHas yueObHas aynutopus ais iy ¢ JIOB3 — ayn. 106 riaBHoro yae6HO-
ro xopiyca no azapecy 214013, r. CmoneHck, DHepreTuueckui np-a, a.l, 31aHue 3HepreTuueckoro uH-
CTUTYTa (OCHOBHOM KOPITYC).

[Tpu HEOOXOIMMOCTH TPeAyCMaTPUBACTCS YBETUUCHUE BPEMEHH ISl IOATOTOBKU OTBETA.

[Tpouenypa mpoBefeHHs MPOMEKYTOYHOW aTTeCTalMy JUis OOyYarolIUXCsl YCTaHABIMBAETCSA C
y4€TOM HX HHAWBHUIYAIBHBIX MCUXO(pu3nyeckux ocobeHHocTel. [IpomexyrouHast aTTecTalyst MOXET
IIPOBOAUTHCS B HECKOJIBKO JTaIOB.

[Ipu mnpoBeAeHWH TPOIEAYPHl OICHUBAHMS PE3YIbTaTOB OOYyUeHHs IpeaycMaTpHUBACTCS
UCTIOJIb30BaHUE TEXHUUYECKUX CPEICTB, HEOOXOJMMBIX B CBA3M C HMHIUBHIYaJTbHBIMH OCOOCHHOCTSMHU
oOydarommxcs. DTH CPEICTBa MOTYT OBITh IMPEJOCTaBICHbI (WIMAIOM, WM MOTYT HCIOJIb30BATHCS
COOCTBEHHBIE TEXHUYECKHE CPEJICTBA.

[TpoBenenune mpoIeaypbl OLCHUBAHUS PE3YIHTATOB OOYUYEHHs JIOIMYCKAETCS C HCIIOJIb30BaHUEM
JTMCTAaHIIMOHHBIX 00pa30BaTEbHBIX TEXHOJIOT HA.

ObecnieunBaeTcs A0CTyN K HH(PpOPMALMOHHBIM M Oubauorpaguyeckum pecypcam B cetu Un-
TePHeT Ul KaXI0ro odydaromierocs B (opMax, aJanTupOBaHHBIX K OTPAaHMYSHHUSIM MX 3/I0POBbSI M BOC-
npUATUs HHPOPMALIUH:

JJIS1 CJICTIBIX M C1a00BHISIIINX:

- B I€YaTHOW (popMe YBETUUECHHBIM HIPUPTOM;

- B (hopMe IEKTPOHHOTO JIOKYMEHTA;

- B hopme aynnodaiina.

AJISl TIYXHX M €J1200CTbIIIANINX:

- B Ie4aTHOU popme;

- B (hopMe 2IEKTPOHHOTO JIOKYMEHTA.

AJ1s1 00y4aroIuXcs ¢ HAPYIICHUsIMU ONOPHO-IBHIaTeJIbHOI0 ANINAPATA!

- B Ie4aTHOU popme;

- B (hopMe IEKTPOHHOTO JIOKYMEHTA;

- B hopme aynnodaiina.

9. YYEBHO-METOJUYECKOE U HTHOOPMAIIMOHHOE OBECIIEYEHUE
TACIATITAHBI

OcHoBHas JinTeparypa.
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