MUHHCTEPCTBO HayKH M Bbiciiero odpasosanns Poccuiickoii desepatiiu

deaepanbHoe rocyaapeTBeHHoe 010KeTHOE 00pa3oBaTebHOE YUpeAIeHne
BbICILICT0 00pa3oBaAHHSA
POCCHUCKHI I'OCYJIAPCTBEHHBIN I'HJIPOMETEOPOJIOTMYECKUIA
VHUBEPCUTET

Ka(benpa BbICHICH MAaTEeMaTHKN U TEOPETHUYCCKOW MEXAHUKH

Pabouas nporpamma no Iuciuiinge
MATEMATHUKA

OcHoBHasi npod)eccnouanbuaﬂ 06pazoBaTe:leaﬁ Iporpamma
BBICLICTO oﬁpmoaauuﬂ nporpaMmabl 6a|<a.r1aBpuaTa 110 HAMNpaBJICHHUIO MMOATOTOBKH

05.03.04 «ITpukaaaHas ruipoMeTeopoIorus»

Hanpasnennocts (npopuiib):
ABHAUHOHHASI METEOPOJIOTHS

KBanupukauus:
bakanasp

®opma odyueHHs

Ounasn
Cornacosano Yrsepaaaw b f
Pyrosoaurtean OIOII Ipeacenarean YMC "!/ U.H. Naakun
«ABHANHOHHAS METEOPOJIOT HA»
PexomenjoBana pemennem
4/ Heesoa J1.O. YueOHO-MEeTOAHYECKOT0 COBETA

Ak L0 2019 r., nporokoa Ne_Z

PaccMOTpeHa H yTBEPAICHA HA 3aCe1aHIN
kapeapm 11 05, 9 1., nporokoa Ne 7C
3as. kadeapoii Ilerposa B.B.

ABTOp-pa3pabd

-

ITerposa B.B.

Canxr-llerepdypr
2019 .



CocTraBuia:

[TerpoBa B.B. — noneHT Kadeaps! BhICIICH MAaTEMAaTUKH H TEOPETUICCKON MEXaHUKH
PITMY

© B.B. Ilerpoga, 2019.
© PITMY, 2019.



1. Ilesn ocBOEHUSA AU CIUINIUHBI

Henp qucnmmumnel «MaTteMaTnka (MaTeMaTndeckas (Pu3nKa)» — MOAroTOBKa OaKaaaBpoB,
BJIQJICIOIINX 3HAHUSAMU B 00beMe, He0OX0AMMOM ISl U3YyUECHHUS CHICIUATbHBIX AUCIUIIINH.

2.Mecto mucuuniinibl B cTpykType OITOII 6akanaBpuara

JucuumumHaa «Martematrka (MareMaTiueckasi pu3HuKa)y» Ui HalpaBJIeHUs OTOTOBKA
05.03.05 — I[NpukmnamHas THIAPOMETEOPOJIOTHS OTHOCUTCS K TUCITUTUTHHAM 0a30BOM 4acTH

MaTEMaTU4CCKOTO U €CCTCCTBCHHOHAYYHOT'O ITUKJIA.
I[JISI OCBOCHUA ﬂaHHOﬁ JUCHUITIIINHBI, 06yqa}0umec;1 JOJI’KHBI OCBOUTH MaTCMAaTH4YCCKUC

JUCLMILIMHBI CpeIHEro oOiero oopa3oBaHusl.
[TapannensHo ¢ qucHuIuinHON «MareMartuka (MaTeMaTuyeckas Gu3nKa)» U3yJaroTcs

TUCIUTITUHBL: «DPusukay, «HpopmaTukay.
Hucuunnuna «Marematrka (MaTemaTHueckas (pusmuka)» siBisiercs: 6a30BOM AJs OCBOECHUS

TUCIUTUTNH «YueHue 00 atmocheper, «YueHue o ruapocheper.

3. Komnerenuun odyuaromerocsi, popMupyembie B pe3yJibTaTe 0CBOEHUS AU CHUITIUHBI
[Ipouecc n3yueHus: AMCUUIIIMHBI HAIIPaBieH Ha (POPMHUPOBAHUE CIAEAYIOMINX KOMIIETEHIIUMA
KomneTeHTHOCTHaA KapTa AUCUUNANHDI

Kopg KomnerteHuyus
KomMmneTeHuum
OnK-1 CriocoOHOCTh TMpPEACTaBUTh COBPEMEHHYIO KapTUHY MHpa Ha OCHOBE

3HaHUH OCHOBHBIX MOJIOKEHHI, 3aKOHOB U METOJIOB €CTECTBEHHBIX HAYK,
(bU3UKH U MaTeMaTHKH

KntoyeBbiMn KOMNETEHUMAMKU, POPMUPYEMBIMM B MPOLLECCE U3YUYEHMA ANCLUNANHDI
asnaotca: OMNK-1

YpoBHeBoe onucanue npusHakoB komnerenun OITK-1:

YpoBeHb 0CBOEHMSI IIpu3Haku nposiBjieHUst
[IpoaBuHyTHII Crioco0eH OCyIIeCTBISTh aHAJN3 JAaHHBIX [0 MPUKIATHOMN
TUAPOMETEOPOJIOTHH
bazoBwsrii YMeeT ocyecTBIsITh 00paboTKy HHbOpMauu
MuHuManbHbIN Nmeer npencrasienrne 00 OCHOBHBIX pa3jieiax MaTeMaTUKU

B pe3yibTaTeC OCBOCHUS JUCHUIIJINHBL O6y‘lﬁIOH.[PIfICSIZ

JOJIKCH 3HATh:

— OCHOBHBIC ITOHATHUA MaTCMAaTHUKH,

— OCHOBHBIC MCTOAbl MAaTCMATUKH,

— OCHOBHBIC METOJbI IPUMCHCHUA MATECMATUKH K PCIICHUIO IIPAKTUYCCKUX 3a10a1,

HOJDKEH YMETD:

— pCuIaTh NPAKTUYICCKUC 3a1a4r PA3JIMIHBIX TUIIOB;

JOJIZKCH HMETb npeacraBjicHue 0 MNEPCHCKTUBHLIX  HAMPABJICHUAX  Pa3BUTUA
MAaTEMAaTUYCCKHUX METOJOB PCHICHUSA MTPAKTUYCCKUX 3a/1aY.



4. CTpykTypa U coep:KaHue TUCHUILIUHBI
OO0mas TpyI0eMKOCTh UCIUIUINHBI COCTaBIsAeT 14 3aueTHBIX equHul, 504 gaca.

O0BbEéM TMCHUTINHBI Bcero yacos
Ounas ¢popma 00y4yeHus
2019 rox HaGopa
O0mas Tpy10éMKOCTb M CHMILITUHBI 504
KonTakTHas padoTa o6y4aromuxcs ¢ 196
npenoaaBaresisiM (II0 BHIaM ayIUTOPHBIX Y4eOHBIX
3aHATHIA) — BCEro:
B TOM YHCIJIC:
JIEKIIUA 98
MPAKTUYECKUE 3aHATHUS 98
CamocrosTennHnas padora (CPC) — Bcero: 308
B TOM YHCIJIC:
KypcoBasi paboTa -
KOHTpOJIbHAs paboTa -
Buag  npomexyTo4HOM arTecTanuu JK3aMeH
(3a4eT/3K3aMeH)
4.1. ConeprxaHue pa3iesioB AU CHUNITIHHBI
OuHoe 00y4eHHe
2019 r. nabopa
Buasbi yueOHoii Dopmbl 3ansATHus B
Pa3znes u tema padoThl, B T.4. TeKylero AKTUBHOM U
Ne AUCHMILINHBI CaMOCTOATEJbHA KOHTPOJIA HHTEPAKTHBHO
n/n = s1 padora ycneBaeMocT | i popme, yac.
$ | crymeHTOB, Yac. u
3 .
©l=| & L
= 2 ks
18 | 3¢
SO = O =
DJIeMeHThbI 1 |28 |28 88 Ompoc, 144
JIMHEIHOi aJredpbl. TeCTUPOBAHM
And¢pepennnanbHo e
€ U MHTerpajbHoe
HCYHUCJICHHE
Gynxumii
AHaJIMTHYECKAsA 2 |28 |28 88 Omnpoc, 144
reoMeTpHs Ha TEeCTUPOBAHH
IVIOCKOCTH U B e
NPOCTPAHCTBeE.
OO0ObIKHOBEHHBIEC
auppepeHuaIbHbI
¢ YPABHEHMUSI.
Kpartnble u| 3 |28 |28 88 Omnpoc, 144
KPHUBOJIMHEHbIE TeCTUPOBAHHU
HHTErpaJbl. ¢
MaremaTuka 4 114 |14 44 Omnpoc, 72
(MaTemaTu4yeckas TeCTUPOBAHH
Ppuznka) e




HUTOIo 98 | 98 308 IK3aMeH 504

4.2. JleKIMOHHBIE 3aHATHUA, HX COAECPKAHUE

HaumenoBanme Conep:xanue
pa3aeinoB
U TeM

DNIeMEHTHI OmnpenenuTeny, UX cBOicTBa. MUHOPEI, anredbpandecKre TOMOTHEHHUS.
JIMHEWHON anreGphl. Paznoxxenue omnpenenuTens Mo CTpoke (cTondiry). MaTpuiibl, ISHCTBHUS C
Juddepennuansaoe | MATPALAMH. TpancnonupoBanue MaTpul, oOpaTHast MaTpuLa. PaHr MaTpuIlbl.
¥ MHTETPAIbHOE DneMeHTapHbIe Hp606£)a30BaHI/I$I MATPULL 1 HX CBSA3b © PAHIOM.

S —— Cucrema JIMHEHHBIX anreOpandeckux ypaBHeHMH. MatpuuHas dopma
byHKIiA 3armicu cucremsl. @opmyinel Kpamepa. Merox [Maycca pemienus cucrem

nuHelHbIX ypaBHeHui. Teopema Kporekepa — Kamemmm. CucteMbl THHEHHBIX
OJIHOPOJHBIX YPAaBHEHMIA.

bunom Hprorona. OyHKIMs, oOIpeAcieHne W CrocoObl 3aJlaHHMS.
OO0patHas ¢yHKIMs, cynepro3unus QyHkuui. [Ipeaen mocieaoBaTebHOCTH.
Beckoneuno Manbie W OSCKOHEYHO OONBIIME  TIOCIEIOBATEILHOCTH.
OrpanndeHHasi mociieoBaTenbHOCTh. CBoHCTBA mpenenoB. MOHOTOHHBIE
nocienaoBaTenbHocT. Touka crymenus. [Ipenen gynkumun. OmHOCTOpOHHNE
mpenensl.  CBoiictBa  mpexenoB. MonotorHble  (yHKIUH.  [lepBbrii
3aMedaTenbHBId Tpenen. Bropoit 3ameudarensHbrii npexen. Knaccndukanus
OeckoHeuHO Mainblx QyHKIMA. HenpepoiBHOCTh QyHKIMHN. Kiaccubukanms
pa3pbiBOB. TeopeMbl O HEMPEPhIBHOCTH MOHOTOHHOW (yHKIuMH. CBOMCTBa
HeTpepbIBHBIX ~ QyHkmumii. Teopembr bomeitano — Komm, TeopeMsl
Beiiepmrpacca.

IIpousBonHasi, onpeneneHue 1 reOMETpUUECKuid cMbici. Dopmyra Jis
npupameHus GyHKIUA. [IpaBria BEMUCICHUS TPON3BOAHON. [Ipom3BogHas
obpatHott  dyHKIMKA. OMHOCTOPOHHSII ~ TPOW3BOAHAS,  OCCKOHEUHAS
npou3BoaHas. JuddepeHnan, ero cBsi3b ¢ MPOU3BOIHONW. THBApHAHTHOCTH
dbopmel  muddepennmana. Teopema Depma, Teopema Pomrsa. Teopema
Jlarpamka, Teopema Komm. IIpom3Bomubie m auddepeHInansl  BBICIIHX
mopsakoB. @Dopmyna JleiiOrmma. Btopas mpomsBomHas mns  (QyHKIWH,
3ajjaHHolN napamerpudecku. [Ipasuio Jlonurans.

Okcrpemymbl QyHKIMH. HeoOxoanmoe u 10CTaTOYHOE YCIOBHE
sKcTpeMyma. BeImykitocTs (hyHKITHH, TOYKK Tiepernda. ACUMITOTH (DyHKIIHH.

@DYHKIMU HECKOJIBKUX NEPEMEHHBIX. JIBOWHBIE U IOBTOPHBIE MPEEIIbI.
HenpepriBHOCTh (D)yHKLINU HECKOJIBKUX HEpeMEHHbBIX. YacTHBIE TPOU3BOIHBIE.
[lomHoe mpupameHne ¢GYHKOUA HECKONBKUX TepeMeHHbIX. llomHbri
middepenian, ero reoMerpuyeckas WHTEpHperanust s ciydas ABYX
nepeMeHHbIX. [Ipom3BogHble OT CHOXHBIX ¢yHKIUA. [lponsBomHBIE W
muddepeHuanbl  BICIINX TOPSIKOB. OJKCTPEMyM (YHKIUH HECKOIBKUX
[IEPEMEHHBIX.

Heonpenenennsiii uuterpan u ero cpoiictBa. [Ipocrelimue npasuia
HHTErpupoBaHus.  VHTerpupoBaHue  IyTeM  3aMEHbl  [I€PEMEHHOM.
WnTerpuposanue mo yactsaM. MHTerpupoBaHue mpocThix apodeit. Pasnoxenue
MpaBUJIBHBIX JIpoOeil Ha mpocTble. MHTErpupoBaHUE TPUTOHOMETPUUYECKUX
¢byaxmuii. WaTerpupoBaHme BBIpaXeHWH ¢ pagukanamu. llpocreifmme
MOJCTAaHOBKH, TPUTOHOMETPUYECKUE IIOACTAHOBKHM, IIOJCTAHOBKM Oijepa.
Omnpenenensblii uHTErpan, ero coiicrea. ®opmyna Hetortona — JleitOHuma.
WnTerpupoBannie 1O YacTsIM, 3aMeHa IIEPEMEHHOHM B OIPEICIEHHOM
uHTerpane. HecoOcTBeHHble MHTerpainsl. TeopeMbl O  CXOAWMOCTH
HEcOOCTBEHHBIX HUHTETPAJIOB. HecobcTBennbie HHTETPAJIBI oT
HeorpaHuueHHbIX (yHKuuid. CBoiicTBa HECOOCTBEHHBIX  MHTETPAJOB.
[Ipunoxenust onpexneneHHoro wuHTerpana. llmomans 1wIockol  Qurypsl,
IJIOIIA/(b KPUBOJMHEMHOTO CeKTOpa. BrprumcieHne AIWHBI OyI'M KpUBOH C
MTOMOLLBIO ONpeneieHHOro nuTerpajia. OobeM Tena BpaleHusl.




Anamutraeckas
reoOMeTpHsl Ha
IIOCKOCTH U B
MIPOCTPAHCTBE.
OOBIKHOBEHHBIE
maddepeHnnanbHbIe
ypaBHEHUS.

Meron koopauHaT. OCHOBHOE TOXAECTBO METOAA KOOpPJMHAT.
Paccrosnne Mexay nByMs TOYKaMH Ha KOOpAMHATHOW ocH. JlekapToBa
CHUCTeMa KOOpAMHAT Ha IJIOCKOCTH. PaccrosHue Mexay ABYyMs TOYKaMH B
JIeKapTOBOM CHCTeME€ KOOpAuHAaT. 3ajadya O JAEICHWH OTpe3Ka B JaHHOM
orHoueHun. [lonsipasie koopauHatel. [Ipeobpa3zoBanue cucTeM KOOpIUHAT.

Bexropsl. JIuneiinbie onepanuu Hax BekTopaMmu. IIpoeknus BeKkTopa Ha

ochb, €€ cBoiicTBa. PasnokeHue BeKTopa 1o ocsiM KoopauHat. CraisipHoe
MIPOU3BENICHUE BEKTOPOB, €0 CBOWCTBA. YTOJl MEXKYy BEeKTOpaMmu. BekTopHOE
IIPOU3BEICHN € BEKTOPOB, €ro CBOMcTBA. CMelaHHOe MPOU3BEEHIE BEKTOPOB.

YpaBHeHHEe TPSMON Ha MJIOCKOCTH, Pa3iUYHble OPMBI 3alUCH. YTOI
MEXIy IBYMs IIPSIMBIMH. Y CJIOBHE MapajliIeIbHOCTH U HMEepIeHINKYIIPHOCTH.
Paccrosnne oT TOYKM 10 mpsAMON. DIUIUIC, €ro KAHOHWYECKOE ypaBHEHHE.
OKCLEHTPUCUTET W IUPEKTpHUCH 3iumnca. ['umepOona, €€ KaHOHHYECKOE
ypaBHenue. CompsokeHHas runepOona. OKCHEHTPUCHUTET, TUPEKTPUCH U

acumrtoTel THnepoonsl. [lapabona, e€ kaHoHMyeckue ypaHeHHs. OOmiee
YpaBHEHUE JIMHUI BTOPOrO MOPAKA, €r0 IPUBEIECHUE K KAHOHUYECKOMY BULY.
YpaBHeHHE MJIOCKOCTH B MPOCTPAHCTBE. YTONI MEKAY ABYMS ITOCKOCTSIMH.
HopmanbHoe ypaBHEHHE IUIOCKOCTH, PAcCTOSHHE OT TOYKH /IO TUIOCKOCTH.
Oomiee, KaHOHMYECKOE H MApaMETPHUECKOe YPaBHEHHS MPSIMOW. YTOI MKy
NPSIMBIMH, YrOJI MEXKIy HOpsAMOM M IUIOCKOCTBIO. IIOBEPXHOCTH BTOPOroO
TTOpSIKA.

IlonsiTue  nuHeitHoro  mpocrtpaHcrBa.  IIpumepsl.  JIuHeliHas
3aBUCUMOCTh BEKTOPOB, €€ cBOMCTBA. basuc. Teopembl 0 pa3nokeHUH BEKTopa
o 6asucy. MaTpuisl mepexoaa oT OHOro 0asnca K APYroMy, CBSI3b MEXIY
HUMU. JIMHENHBII onepaTop, onpeneaeHue u cBocTea. MaTpuua JMHEHHOTO
omeparopa, e cBA3b ¢ 0a3ucoM. VI3MeHeHHme MaTpuIpl IpPH Tepexoie K
npyromy 0asucy. CoOCTBEHHBIC YHCIIAa M COOCTBCHHBIC BEKTOPHI MaTPHUIIbI
JUHEHHOro ormepaTopa. MaTpulla JMHEHHOro omeparopa B 0a3uce U3
COOCTBEHHBIX BEKTOpOB. EBKmMIoBO npocTpaHcTBO. OpToroHaigbHas H
OpPTOHOPMHUpPOBaHHAs cHCTeMa BeKTOpoB. CKaJApHOE IPOU3BEIEHHUE B
OpPTOHOPMHUPOBAHHOM Oa3wuce.

OOnikHOBeHHBIC au(depeHINaNIbHBIC YypaBHEHHA. 3amada Komm.
Teopema 0 emWHCTBEHHOCTH ee pemreHus. OOIee W YacTHOE pEIICHUS.
Henonuele quddepennuanpabie ypaBHEHUS. Y paBHEHUS € Pa3IeSIOLIMMUCS
nepemeHHbIMU.  OnHOponmHble  ypaBHeHMs. Ilpocreiimme — ypaBHeHu,
IpuBOAsIIecs K OZHOpOAHBIM. JluHeiiHOe muddepeHunanbHOe ypaBHEHHE
IIepBOro MOpsiZKa, ero cBoicTea. Obuiee peleHne OQHOPOAHOIO JIUHEIHOTo
ypaBHEHus nepBoro mnopsaxa. OOmee penieHue HEOAHOPOJHOTO JIMHEHHOTo
ypaBHeHus. YpaBHeHue bepuymm. nddepennunanpapie ypaBHEHHS BTOPOTO
MopsiIKa, HMX MEXaHWYECKHM U reomerpuueckuil cmbica. Teopema o
eMHCTBEHHOCTH WX pemieHns. ['panmuHas (kpaeBas) 3amada. OOmee u
YacTHOE pelleHue ypaBHeHUH Broporo nopsaka. [duddepennmansasie
ypaBHEHUS, JOIYCKAIOIIe MOHW)KEHHE MOpsIZIKa. Jluneiinble
middepeHuanbHble  ypaBHEHHs] TOpsAAKa n, WX cBoicrBa. JluHeiHas
He3aBHCUMOCTh (pyHKIMI. Bporcknan. @yHnaMeHTaIbHas CUCTEMa PeleHni
middepenmansHoro  ypaBHeHus.  Iloctpoenme — ofmero  pemieHus
OJHOPOJHOI'O W HEOAHOPOJHOrO JIMHEHHOrO YypaBHEHUS N-TO MOpsIKa.
JluHeiiHOE  OOHOPOIHOE YpaBHEHHME TOpSAKAa N €  IOCTOSHHBIMH
ko3 unmentamu. Iloctpoenune ero pemenus. HeonHoponmHoe nuHeliHOe
ypaBHeHue mnopsiaka n. Meron HeompeneneHHbIX Kod(hduiueHToB. Merox
BapHalliM MIPOU3BOJIBHBIX MOCTOSIHHBIX A JU(QepeHInanbHbIX YpaBHEHUI
BTOPOT'O MOpsiAKA.




Kparneie un
KpUBOJIMHEWHbIE
HHTETPaJIbL.

JIBOIHON MHTErpa, OIpeNeleHUue U CBOKMCTBA. BbluncieHue JBOMHOrO
HMHTerpajia. 3aMeHa NEepeMEeHHbIX B JBOWHOM HHTerpane. ['eomerpuueckue
NPUJIOKEHUS. JBOWHBIX HHTETPAIOB. TPOHHOM HHTErpal, ONpenencHUue U
cBolicTBa. Brluncnenue TpoiiHOro HHTErpana. 3aMeHa NepeMeHHbIX B TPOHHOM
uHTErpaie. I'eoMerpudeckoe NpUIoKeHUe TPOMHOr0 UHTETPaIa.

KpuBonuHelHbIt WHTErpall MEpBOrO  pojAa, €ro OIpeseeHHue,
BBIUMCJIEHUE U TeoMeTpuueckuil cMbici. KpuBonuHeHbIi HHTErpal BTOPOro
pona: omnpesneneHue, MexaHuueckuil cMbICi. CBsI3b MeXAY KPUBOIUHEHHBIMU
MHTErpajiaMu nepBoro u Broporo poaa. ®opmyina I'puna. Teopema o yeTbipex
YCIIOBUSIX DKBUBAJIEHTHOCTH.

Maremaruka
(MaTemaruueckas
¢uzuka)

Jduddepennmanbaple ypaBHEHNS B YACTHBIX POU3BOIHBIX, HX MOPSIOK.
Pemenue muddepeHuanbHOro ypaBHeHus. Y paBHEHHE KOJIEOaHUs CTPYHBI.
VYpaBHeHHe KoneOaHHs MeMOpaHbl. YpaBHEHHE TEIUTONPOBOTHOCTH. 3ajaua
Komm nyig ypaBHeHUI pa3iInyuHBIX THIIOB.

Jlunetinpie TuddepeHanbHbIe ypaBHEHUS C  YacTHBIMHU

MIPOM3BOAHBIMY, UX CBOMCTBA. KitaccuduKaius JTMHEHHBIX YpaBHEHHI BTOPOTO
MopsiIka C JIBYMsl HE3aBUCHMBIMU T€peMEHHBIMH. 3aMeHa NEepEMEHHBIX B

T depeHIMaIbHOM YpaBHEHHH BTOpOro mopsijaka. [IpuBenenue ypaBHEHHIN
Pa3JIMYHBIX TUIIOB K KAHOHUYCCKOMY BUY.

O6mee pemeHue BomHOBOro ypaHenus. Dopmyma I’ AmambOepa, ee
yacTHble ciaydan. [lpumenenue Qopmynsr J’Amambepa Kk 3amaue ¢
OrpaHUYEHHOM U NOJyOTpaHUYEHHON CTPYHOM.

Meron ®ypre. 3amava lltypma-JlnyBumis. Pemenve HeoqHOPOAHOTO
BOJIHOBOI'O ypaBHCHHUA HW BOJHOBOI'O YpaBHEHHA C HCOAHOPOIHBIMU
T'paHUYHBIMU YCIIOBUSAMMU.

Meron @ypbe s ypaBHEHHS  TEIUIONPOBOAHOCTH.  PereHue
HEOTHOPOTHOTO ypaBHEHUS TEIIOPOBOAHOCTH u ypaBHEHUS
TEIIONPOBOJHOCTH C HEOJHOPOTHBIMU TPAHUYHBIMH yCJIOBHSIMH. Y paBHEHUE
TEIIONPOBOJHOCTH ISl CTEP)KHS OECKOHEYHOW IMMHBL. DyHIaMeHTaIbHOe
pelieHne ypaBHEHHUS TETIONPOBOIHOCTH.

Ypasuenue Jlamnaca. Paznmuunsie kpaeBbie 3anaun. Onepartop Jlamraca B
UUJMHIpUYECKHX U chepuuecknx KoopauHaTax. OyHIaMeHTaIbHOEe PEeIIeHUe
ypaBHenus Jlammaca. Pemenne 3amaum Jupuxne B kpyre merogoM @Dypse.
®opmymnel ['puna. [loteHmmans: mpoctoro u ABoHOTO ciost. Meron (yHKIuit
I'puna. [loctpoenne ¢pynkumii I 'puna. 3agada Jupuxiie A MOIyIpoCcTpaHCTBa
W mapa, Ui TOIYIUIOCKOCTH H Kpyra. CBenenue 3amaun Helimana k 3amade
Hupuxie.




4.3. CeMI/IHapCKHe, NMPAKTUIECKHUE, naﬁopaTopnble 3aHATUSA, UX COAECPKAHUE

HaumeHnoBanue Conepxanue u popMbI NPOBeIEHUA

Pa3aesioB U TeM
DJIeMEHTHI OnpenenuTenyu, X cBoWcTBa. MUHOPBI, anreOpandecKue JAO0MOTHCHHS.
JIMHEWHOM areOphl. Paznoxenue ompenenurens mo crpoke (ctondily). MaTpuiel, NeHCTBUSA C
JnbdepeHimanpHoe | MATPHIAMH. TpaHcrioHrpoBaHUe MaTpHll, 0OpaTHas Martpuiia. PaHr MaTpuIbL.
i MHTErPATBHOE DneMeHTapHbIe Hp60613330BaHI/I$1 MATPULBI H HX CBA3b C PAHIOM.
R p—. Cucrema JNHHEHHBIX anreOpandecKuxX ypaBHeHuiU. MatpuyHas (opma
byHKIwi 3amucu cuctembl. Dopmyner Kpamepa. Meron T'aycca pemieHust cucreM

nuHeWHbIX ypaBHeHHH. Teopema Kponekepa — Kanenmu. Cucremsl JTHHEHHBIX
OJTHOPOJHBIX YPAaBHEHMIA.

[penen ¢ynkuuun. OpHocTopoHHWE mpenensl. CBOWCTBAa Mpeemnos.
Monortonnsle  QyHkiuu. [lepBelii  3amedarensHBId  Tpenen.  Bropoii
3aMeuaTenbHbIl  mpenen. Kiaccudukanuss OecKOHEYHO MabIX —(QYHKITHA.
HenpepriBHocts  QyHknmu.  Knaccudukanmst  paspeiBoB.  Teopembl 0
HETIPEPHIBHOCTH MOHOTOHHOM (yHKIMU. CBOMCTBAa HENMPEPHIBHBIX (DYHKIIWH.
Teopembl bonbiiano — Ko, Teopemsl BeliepiiTpacca.

[IponsBoaHas, onpeaeneHre U TeOMETPHUECKUil cMbIci. Popmyna As
npupamienus (pynknun. IlpaBuna BeramcieHus npowsBonHoW. IIpomsBommHast
obopatHoit  (yHkimu.  OXHOCTOPOHHSS ~ IPOW3BOAHAs,  OECKOHEYHas
npousBoanas. JuddepeHuuan, ero cBsi3b ¢ IPOM3BOAHOW. VHBApHaHTHOCTH
dhopmbl quddepenipana.

Okcrpemymbl  GyHknuH. HeoOxoaumMoe M JIOCTaTOYHOE YCIOBHE
JKCTpeMyMa. BBRITyKII0CTh PYHKITUH, TOYKH TTepernda. ACUMITTOTH (DYHKITHH.

DyYHKIMU HECKOIBKUX MEPEMEHHBIX. /[BOMHbBIE U TTOBTOPHBIE MPEEIbI.
HenpepbiBHOCTS (YHKIIMM HECKOJMBKUX TEPEMEHHBIX. YacTHBIE TPOM3BOIHEIE.
[MomHoe mpupamenue (QYHKOUE  HECKOJBKMX  TepeMeHHBIX.  [lomHbIi
maddepeHIan, ero reoMeTpuyeckas WHTEpIperanus s cioydas JBYX
rmepeMeHHbIX. [IpoM3BOAHBIE OT CIOKHBIX (QyHKUuH. IIpow3BomHbIe U
mrypep eHITHAITBI BRICIIUX MOPSAKOB. DKCTPEMYM (DYHKITHH HECKOIBKHAX
MEepEMEHHBIX.




Heonpenenennslii uHTerpan u ero csoicrBa. IIpocreiimme mnpasuia
WHTETPUPOBAHUS. WNurerpupoBanue  ImyTeM  3aMEHBl  [IEPEMEHHOM.
WnterpupoBanune no yactsiMm. MHTErpupoBanue NpocThix Apodei. Pasnoxenue
MpaBUJIBHBIX ApoOei Ha mpocThie. MHTerpupoBaHHE TPUTOHOMETPUYECKHX
¢ynkuuii. VHTerpupoBaHMe BbIpakeHWH ¢ panukaiamu. llpocteiimme
MOJICTAHOBKY, TPUTOHOMETPUYECKHE TIOACTAHOBKHM, IIOJICTAHOBKM Oijepa.
Omnpenenennblii nHTErpan, ero cpoiictBa. dopmyna Heiotona — JleiOHua.
HNHTterpupoBanue o 4acTsM, 3aMEHA [IEPEMEHHOM B OIIPEIEIIEHHOM UHTErpale.
HecobcTBennbie wuHTErpanbl. TeopeMbl O CXOAMMOCTH HECOOCTBEHHBIX
uHTEerpasioB. HecoOCTBeHHBIE HWHTErpanbl OT HEOTPAHMYCHHBIX (DYHKIHH.
CBolicTBa HECOOCTBEHHBIX HMHTErpaJioB. [IpHIIOKEHUS  ONpPEICICHHOT O
uHTerpana. [Inomane miuockod QUrypel, MO, KPUBOIMHEHHOTO CEKTOpA.
Beruucnenue JUIMHBI OYIM KPUBOM C IIOMOILIBIO ONPEAEIIEHHOTO UHTErpasa.

OOBeM Tena BpalieHHS.
CDopMa TMPaKTUYCCKOr'o 3aHATUA.

Ananutrdeckas
TEOMETPHUSI Ha
INIOCKOCTH W B
MPOCTPAHCTBE.
OOBLIKHOBEHHEIE

g depeHnanbHbIe
YpaBHEHUS.

Bexkropsl. JIuHelinbie onepauuu Haja BekTopamu. [Ipoekius BekTopa Ha
och, e€ cBoiicTBa. PasnoxxeHume BekTopa Mo ocsiM KoopauHat. CkasipHoe
MIPOU3BENICHNE BEKTOPOB, €r0 CBOMCTBA. YTOJ MEXIY BEKTOpamu. BekropHoe
MIPOM3BENIEHNE BEKTOPOB, €ro CBOKCTBA. CMEIIaHHOE TPON3BEICHNE BEKTOPOB.

VYpaBHEHUE JMHUM HA IUIOCKOCTH. YpaBHEHUE IPSMOM Ha INIOCKOCTH,
paznuuHble (OPMBI 3alUCH. YTON MEXAYy JBYMs TPSAMBIMH. Y CJIOBHUE
MapaJiIeIbHOCTU M NEPNEHANKYISIPHOCTH. PaccTosiHME OT TOUKH JO0 MPSIMO.
Onrc, ero KaHOHWYECKOEe YpaBHEHHE. OKCIEHTPUCHUTET W AMPEKTPHUCHI
amnurica. ['unepbona, eé kaHoHHYeckoe ypaBHeHHe. ComnpshkeHHas rurepoona.
OKCLEHTPHUCUTET, AWPEKTPUCHI M AacUMNTOThI rumepOonsl. Ilapaboma, eé
KaHOHHYecKHe ypaBHeHMsA. OOliee ypaBHEHHE JIMHUN BTOPOrO IOPSAKA, €ro
IIpUBEACHUE K KAHOHUYECKOMY BUIY. Y paBHEHHE IUIOCKOCTU B IPOCTPAHCTBE.
Yron Mexnay naByMs IiockocTsMH. HopmanpHoe ypaBHEHHE IUIOCKOCTH,
paccTossHME OT TOYKM A0 Iutockoctd. (OOmiee, KaHOHWYECKOEe U
[apaMeTpUUYECcKOe YPaBHEHUsI NMPsIMOM. YTOI MeXIy NPSIMbIMH, YIOJl MEXKAY
MPSIMON U TIOCKOCTHIO. [ToBEpXHOCTH BTOPOTO MOPSIKA.

OO6nikHOBeHHBIC  nudepeHnnanbable  ypaBHeHHs. 3agada  Komm.
Teopema 0 emWHCTBEHHOCTH ee¢ pemeHns. OOmee W YacTHOE pEeIICHUS.
Henonuele nuddepernunanbaple ypaBHEHUS. YPaBHEHUS C Pa3AeisIOLIMMUCS
nepemeHHbIMU.  OpHOponHble — ypaBHeHus.  IIpocreifmme  ypaBHeHus,
IpUBOAsIIMEcs K OAHOpPOOHBIM. JIuHelHoe nuddepeHnuanbHoe ypaBHEHUE
[IepBOr0 MOpsiKa, ero cBoicTBa. OOlIee pelieHne OJHOPOIHOIO JIMHEHHOIO
ypaBHEeHus meporo mnopsnaka. OOmee perieHne HEOAHOPOTHOIO JIHHEHHOro
ypaBHeHUs. YpaBHeHune beprymmm. [duddepeHnmansasie ypaBHEHUS BTOPOTO
NopsiiKa, HUX MEXaHUYECKUH M TreoMeTpuueckuid cmbica. Teopema o
€IMHCTBEHHOCTH X pemienus. | panuunas (kpaeBas) 3amada. O0Iiee u 9acTHOE
pelieHre ypaBHEHMH BToporo mnopsanaka. JuddepeHunanbHble ypaBHEHHS,
JONYyCKAalollue TOHMXeHue mnopsaka. Jluneiinole nuddepeHunanbHbe
YpaBHEHUS TOpSAAKAa N, WX CBOMCTBa. JIWHeWHas HE3aBUCHUMOCTh (DYHKIIHA.
Bpouckman. ®yHmameHTanmpHas CHCTeMa pemieHuid auddQepeHrnarsHOro
ypaBHeHus. [loctpoeHne oOmiero pemieHus: OJHOPOAHOTO M HEOAHOPOIHOIO
JUHEHHOTr0 ypaBHEHHMs N-To mopszaka. JIMHeliHoe OOHOPOIHOE YpaBHEHHE
MopsiiKa N ¢ HOCTOSHHBIMU Koddduuumentamu. [locTtpoeHne ero pemieHus.
HeonnoponHoe nuHeliHOe ypaBHEHHE MoOpsaka n. MeToa HeompeneleHHbIX
ko3 duumentoB. Merox BapuauuM OPOMU3BOJIBHBIX  ITOCTOSHHBIX  JJIS

g depeHIuanbHbIX YpaBHEHH BTOPOTO TIOPSIKA.
dopma NpaKTUYECKOTO 3aHATHSL.

Kpatnslie u
KpUBOJIMHENHBIE
UHTETpabl.

JIBOWiHOWM WHTErpas, ONpENeNeHne W CBOWCTBA. BhIumciieHHe ABOHHOIO
WHTErpajia. 3aMeHa IEPEMEHHBIX B JBOWHOM HHTerpaie. l'eomerpuueckue
NPWIOKEHUST JABOMHBIX MHTErpanoB. TpoHHON WHTErpan, ONpeAeseHHE H
CBOMcTBa. BeIuncnenue TpoiiHOro HHTErpaia. 3aMeHa IepeEMEHHBIX B TPOMHOM
nHTErpae. I'eomerpruyeckoe NpuiaoKeHne TPOMHOr 0 MHTErpaia.




KprBonuHelHbIi HHTErpai NepBoro poja, ero onpeaeneHue, BEIYUCIEHIE
U TeoMeTpudeckuil cMbici. KpHBONMMHEHHBIM HWHTETpajl BTOPOrO0 poja:
olpeneneHne, MexaHudeckuil cMbicil. CBA3b MEXIYy KPUBOJIMHEWHBIMU
HHTerpajlaMu rnepBoro u Broporo poaa. ®opmyna ['puna.
CDopMa MPAKTUICCKOI'O 3aHATHA.

MaremaTrka Jlunetinbie nuddepeHnranbHbIe YPaBHEHUS ¢ YACTHBIMHU MPOU3BOIHBIMH,
(MaTemaruueckass ~ [MX CBOHCTBA. Knaccudukaryst TMHSHHBIX ypaBHEHUI BTOPOTo MOPSIIKA C ABYMS
Pusnka) HE3aBUCUMBIMH TIEPEMEHHBIMU. 3aMeHa TEPEMEHHBIX B JudQepeHiraini oM

[YPaBHEHMM BTOpOro mnopsaka. IlpuBeneHue ypaBHEHUH pPa3iIM4YHBIX TUIIOB K
KaHOHHYECKOMY BHILY.

OOmiee pemieHre BOJMHOBOro ypaBHenus. Dopmyna JI’AnambOepa, ee
gacTHbIe ciydau. [Ipumenenue dopmyssl [’ Anamoepa K 3a1a4ue ¢ OrpaHUYCHHOM
M ITOJIyOIrPaHMYEHHOW CTPYHOM.

Meron @ypre. 3amaua llltypma-JluyBmmis. Pemienue HEoTHOPOMTHOTO
BOJIHOBOI'O YPaBHCHUA U BOJIHOBOI'O YpaBHCHHA C HCOAHOPOJIHBIMU I'PaHNUYHBIMU

[YCIIOBUSIMU.
Merong ®ypse aiid  ypaBHEHHUS  TEIJIONPOBOJHOCTU.  PemeHue
HEOIHOPOJHOIO YpaBHEHUS TEIJIONPOBOJIHOCTH u ypaBHEHUS

[TCILJIONPOBOAHOCTH C HEOJHOPOAHLIMH I'PaAaHUYHBIMU YCIOBUSAMHU. ypaBHeHI/Ie
[TCILJIONPOBOAHOCTH JJIA CTCPIKHA OeCKOHEUHOH JJINHBI. CDYHIIaMeHTa.HBHOC
pelIeHne ypaBHEHUS TEIIONPOBOIHOCTH.

VYpasnaenue Jlamnaca. Paznmunsie kpaeBbie 3amaun. Omnepartop Jlamaca B
[MUTMHIPHYECKUX U chepruecKrX KoopauHatax. DyHJIaMeHTaNbHOE pelleHue
ypaBHeHHus Jlannaca. Pemenue 3anaun JJupuxie B kpyre meronoM Dypee.

dopma npaKTHIECKOro 3aHATHSI.

4.4 Bua u gopma npoMe:KyTOYHOM aTTecTaluu
[IpomexxyTOUHBIN KOHTPOJIb TPOBOAUTCS B BUJIE MUCBMEHHOTO KOHTPOJIA
5. Ucnosib3yeMble 00pa3oBaTe/ibHbIe TEXHOJIOTHI
Jlek1uu, MUCbMEHHBIM KOHTPOJIb.
Jlona 3anamuii ¢ UCnonNb308aHUEeM AKMUBHBIX U UHMEPAKMUBHBIX MEM 0006 COCMAasAem

33 %.

6. YueOHO-MeTOAMYeCcKOe oOecliedyeHHEe CAMOCTOSITEIbHOW PpadoTbl CTYAEHTOB H
OlleHOYHBbIE CpeICcTBa /I TeKYIIero KOHTPOJISA YCIeBaeMOCTH, MPOMEKYTOYHOM
aTTeCTAlMM 10 UTOraM OCBOCHHS AUCIHUIIIHHBI

6.1. Tekymuii KOHTPOJIb

IIncbMEHHBIN KOHTPOJIb.

6.2. O06pa3ubl TECTOBBIX 32/1aHNI TEKYIEr0 KOHTPOIS
3ananue:

3agaHue:
1. BbIYHCTUTH ONPEACTUTENb YETBEPTOTO MOPSIIKA.



1 3 5 8
-4 -2 1 4
0 3 0 2
1 1 37

2. BpIMONHHUTH yKa3aHHBIC ACUCTBUS C MATPUIIAMH.

A-B-4C%.

(2 3 -3 4‘1

A=|g T
\

6

1 1 ||,B:
-2

(1
| 2
| -1

6

w = O

7

3. Permuth cucTeMy JTMHEWHBIX YPaBHCHU.

-9x, — 10x, — 8%, + 8x,= 26,

X4: 17,

—3%;, — 10x, — 9%, — 7x,= 85,
10x, — 5%, — 35+ 10x,=-115.

4. BEIYUCIUTD

IPEJEIBL.

. 2
lim X' =x+4

2

x>4X —X—12
lim 7 X—X-12

2

32X =11x+15

lim

Jx =2

s [2x+1-3'

o 2x3—x
lim

+1

X‘)OOXZ +2X—5

. 1--cos
lim——

x-0sin®3 x

4%

(2x-3)""

Ixi»r[]oLZXJrl

)

5. BeIUHCIUTD IIPOU3BOJHBIC.

y = 2x—|n(1+ \ll—e“x)—e‘“arcsine“,
y=x(2x2+5)\/X2+1+3In(x+\/x2+1),

y= i(sinln X= (\/5 —1)cosln x)x Z4,

22
y = (sinx

ysinx=c

6. HpOBCCTI/I IIOJIHOC UCCICJOBAaHUC MOBCACHU A (I)YHKI_II/II/I

5e*
)

os(x—y).

X
=In——--1.
Y 3

7. BEIYMCITUTB YaCcTHBIC TPOU3BOIHBIC (DYHKITHIA.

Z = arcsin

y-1,
— =Y
X

In x



8. BBIUMCIUTH UHTETPATIBI.
X+ X
Iﬁ+1dﬁ I .[J;:—+2X
J- COSX dx
2 +COSX X*+6x+10°
9. 3anucarh ypaBHEHHUE MPSMOU, POXOIAIICH Yepe3 3aJaHHbIE TOUKH.
A (-5, 2), B (-3, 4).
10. IlpuBecTr ypaBHEeHHE KPUBOH K KAHOHUYECKOMY BHLY.
2X°+ 4y +x-y-1=0.
11. 3anucath ypaBHEHHUE TIIOCKOCTH, MMPOXOAIICH yepe3 3aJaHHbIe TOUKH.
A(1,-1,0),B(-1,1,5),C(2,3,-1).
12. Pemuth muddepeHImaibHbIe YpaBHCHHSL.
y'cosx=(y+1)sinx;

(yz— 2xy)dx +x°dy=0;

(x2+l) y' +4xy =3, y(0)=

2xyy =(y')’ -1

y'—2y —8y=12sin 2x — 36 cos 2X.

13. BeUUCIUTh KpaTHBIC H KPUBOJMHEWHBIC HHTETPANTBI B YKa3aHHBIX 00JIACTSIX.

(dedy, y=x-2,y=X
)

”(Z—X—y)dxdy, y=X, y=x% z>0;

(s)

U.[ydxdydz, Z=m,
z=\X+y",y20;

_[ 2 xy dx — xdy,

LOBA

dx, Jsin“ x cos® x dx, j

0(0,0),B(2,0),A(2,1).
14. TIpuBecTH K KAHOHUYECKOMY BUy YPaBHEHHE BTOPOTO TOPSIKA.
Uyx — 2Uyy+ Uy + 5U,— U =0.
15. Pemuth OJHOPOAHOC BOJTHOBOC YPABHCHUC C 3aITaHHBIMU HAYaJIbHBIMHU U I'PAHUYHBIMU
YCIOBUSMH.
2 .
qt =a uxx’

u(0,t)=u,(lt)=0;

7T
u(x0)=sin< x, u,( x 0) =0.
2
16. Pemnte HCOAHOPOAHOC BOJTHOBOC YPABHCHUC C 3aITaHHBIMU HAYaJIbHBIMU U I'PAaHUYHBIMU

YCIIOBHSIMH. )
u =a’u +(3x+5)e’;
tt XX

u(0,t)=u(lt)=0;
u(x0)=0, u (x0)=0.

17. Pemuth OHOPOAHOC YPABHCHHUEC TCIUIOIPOBOAHOCTHU C 3aJaHHBIMU I'PAHUYHBIMU U
Ha4YaJIbHbIM YCJIOBUCM



Y =a'l,
u@,t)=u(l,t)=0;
u(x,0)=8x+2.
18. PemnTh ypaBHEHHE TEIUIONPOBOAHOCTH C HEOJHOPOTHBIMHU IPAHUYHBIMH YCIOBUAMU
Y =a',
u (0, ) =u, (I, 1) =2;
u(x,0)=6x-1.

19. Pemuth ypaBHenwue Jlamaca ¢ 3aJaHHBIMU TPAHUYHBIMH YCIOBUSIMU B IEKAPTOBBIX
KOOpAWHATaXx.

Au =0,
u(,y)=u(py)=0,
u(x,0)=3+1,u(xs)=0.

20. Pemmwmth ypaBHeHue Jlammaca ¢ 3aJaHHBIMH T'PaHUYHBIMU YCIIOBUSIMH B TIOJISIPHBIX
KOOpAMHATax (B CEKTOpE Kpyra).

Au =0,
u(r,0)=u(r,a)=0,
u(Rp)=p+6.

6.3. MeToanueckne yKa3aHus M0 OPraHU3AIHN CAMOCTOSITEILHON PadoThl
CryneHTam HE0OXOAMMO TOJTH30BATHCS JIUTEPATYPOH MO YKa3aHHOW AMCIUILIMHE.
6.4. IIpoMe:KyTOUYHBIH KOHTPOJIb

DK3aMeH, 3a4eT

Oo0pa3ubl TecTOB, 3a1aHU

\ jxcosxdx.

sin 3x
1. (In X —)

2

1+x ) )
2.y = n 7 OX ‘4 By° +2x+3y-10=0.
“(n+27Y

> nZ;an 4 L[)(ZXZHVZ)dXdY' y=x*,y=x
+

9u,, — 6uU, ,+ u,,—10u, +u, =0.
5.y =a%u,+(2x-1)e™;
u(0,t)=u(lt)=0;
u(x0)=0, u,(x0)=0.
6.u =a’u —5u+3sin-Zx;

t XX I

u(0,t)=u(l,t)=0;
u(x,0)=0.

UX(O,y)=UX( p,y):O,

u(x0)=8u(xs)=2x-1




IlepeyeHb BONPOCOB K IK3aMeHY (3a4eTy)

N

SR

© N

11.

12.
13.

14.
15.
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17.
18.
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20.
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26.
21.
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29.

30.
31.

32.
33.
34.
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37.

1 cemecTp.
Onpenenurenu, UX CBOMCTBA.
MuHopsbl, anreOpanueckue JONOJHEHUs. PasnoxkeHue omnpeaenuTens IO CTPOKe
(cronbiy).
Martpuipl, 1eHCTBUS C MATPULIAMM.
TpancnionupoBaHue MaTpuil, oOpaTHast MaTpuLa.
Panr marpunel. DnemMeHTapHbIe TPE0Opa30BaHus MAaTPULIbI U UX CBSI3b C PAHTOM.
Cucrema nuHEHHBIX anreOpandeckux ypaBHeHUI. MaTtpuuHas ¢opma 3arucl CUCTEMBI.
®opmynsl Kpamepa.
Meron I'aycca penieHus CUCTEM JIMHEWMHBIX YPABHEHUMH.
Teopema Kponekepa — Kanennu. CucteMbl JIMHEHHBIX OJTHOPOIHBIX YPAaBHEHHI.
bunom HreroroHa.

. @yHKIMS, onpesereHre U cnocoosl 3aganust. O0paTHas QyHKIMS, CYNepHO3ULUs

(GyHKIMH.

[Ipenen mocnemoBarenbHOCTH. beckoHedyHO Mamble W OECKOHEYHO  OOJIBINIHE
nocnenoBareabHOoCTU. OrpaHUYeHHas MOCIeA0BaATENbHOCTb.

CaolicTBa ipeaenoB. MOHOTOHHBIE MOCIIEIOBATEIILHOCTH.

Touka crymenus. [Ipenen pynkunu. OgHocropoHHue npeaessl. CBONCTBA MpeenoB.
MOoHOTOHHBIE PYHKIIUU.

[IepBblit 3aMeudaTenbHbIN npeaen. Bropoil 3amMedaTenbHbI Peaet.

Knaccudukanus 6eckOHEUHO MaIbIX QYHKIIHA.

HenpepsiBHOCTH dyHKImu. Knaccudukarus pa3pbiBoB.

Teopembl 0 HEMPEPHIBHOCTH MOHOTOHHOU (PYHKITHH.

CpoiictBa HemnpepblBHBIX  (GyHKIMA. Teopembl bomsrano — Komm, Teopemsr
Beiiepmpacca.

[IpousBoHas, onpeaeneHne U reoMeTpUIeCKuid cMbicil. Dopmyna Jisl pUpaleHus
byHKINH.

[IpaBuina BerunciaeHus mpousBoiHo. [Ipon3Boanas o6patHoit pyHkuu. OTHOCTOPOHHSS
MIPOU3BO/IHAS, OECKOHEYHAS IPOU3BOIHAS.

Huddepennnan, ero cBs3pb ¢ mpon3BoAHONU. HBapuaHnTHOCTH (hopmbl auddepeHIaia.
Teopema ®epma, Teopema Poiis.

Teopema Jlarpanxa, Teopema Kouu.

[IpousBousie u auddepenuans Beicux nopsakoB. ®opmyna JleitOuuna. Bropas
MPOU3BOIHAS 11 (PYHKINH, 33JaHHOM MapaMeTpUIECKH.

IIpaBuno Jlonurans.

DkcrpemyMbl dyHknu. HeobxonmmMoe u JOCTaTOYHOE YCIOBUE SKCTPEMyMa.
BrinykiiocTs GyHKIIMH, TOUKH Teperuoa.

AcuMOTOTHI GYHKIUU.

DYHKIMN HECKOJIbKUX MepeMEHHbIX. [[BOliHbIE U TOBTOPHBIE Mpeeiibl. HempepbIBHOCTH
(YHKIIMHM HECKOJIBKHUX TIEPEMEHHBIX.

UYactaele npousBoanble. [lonHoe nmpupaiieHne GyHKIUNA HECKOJIbKUX MepPEMEHHBIX.
[Monnerit nuddepeniman, ero reomeTpudeckasl HHTEpPIpETaIys A7 cliydas AByX
MIEPEMEHHBIX.

[Tpon3BoAHBIE OT CIIOKHBIX (DYHKIIMHA.

[IpousBoanbie U quddepeHnnambl BEICIINX MOPSIKOB.

DkcTpeMyM (DYHKIIUN HECKOIBKUX MEPEMEHHBIX.

Heonpenenennslit uHTErpall U €ro cBorcTBa. IIpocreime npaBuia MHTETPUPOBAHUS.
HNurterpupoBanue myTeM 3aMeHbI epeMeHHON. IHTerpupoBaHue 1o YacTsM.
NuTerpupoBanne npocThiX apodeii. Pa3noskenne npaBUiIbHBIX ApoOeii Ha MPOCTHIE.
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25.

WuTerpupoBanue TpPUrOHOMETPHUECKUX (DYHKIIUH.
WNHrerpupoBanue  BelpakeHHH ¢ pagukanamu.  [Ipocreiimme  mOACTaHOBKY,
TPUTOHOMETPUUECKUE NIOJICTAHOBKH, OJCTAHOBKH Jilsiepa.
OmnpeneneHHblil HTHTErpajl, €ro CBONCTBA.
dopmyna Herotona — JleliOauma. MaTerpupoBanue mo 4actsm, 3aMeHa EPEMEHHO B
OTPEJIEIECHHOM MHTErpase.
HecoGcTBennbie HHTETpaibl. T€OpeMbl 0 CXOIUMOCTH HECOOCTBEHHBIX HHTETPAJIOB.
HecoOcTBeHHBIE MHTETPAIBI OT HEOTPaHUYEHHBIX (hyHKIMHA. CBOMCTBa HECOOCTBEHHBIX
UHTErpajoB.
[Ipunoxenust omnpeneneHHoro wuHrerpana. Ilnomaap miockoil ¢urypsl, MmIoMIAIb
KPUBOJIMHEWHOTO CEKTOpa.
Boruncnenue niauHbl AYTH KPUBOH C MOMOIIBIO ONpeiesieHHOro uurerpaita. O0bem tena
BpaIllCHHUS.

2 ceMecTp.
Meton koopauHat. OCHOBHOE TOXAECTBO METO1a KOOpAnuHaT. PaccTosiHue Mex 1y AByMs
TOYKaMH Ha KOOPJWHATHOM OCH.
JlexapToBa cuctemMa KOOpJIAMHaT Ha IVIOCKOCTH. PaccTosiHue MeX Iy IByMsl TOUKaMH B
JIEKapTOBOM cHCTeMe KOOpJUHAT. 3a/1a4a O JIeJIeHUH OTpe3Ka B JaHHOM OTHOUICHHH.
[Tonsipusie koopauHatsl. [IpeoOpa3zoBanue cucTeM KOOPAUHAT.
Bexropsl. JInHeiHbIE Onepany Hal BEKTOPAMH.
[Ipoexnus BekTopa Ha 0Chb, €€ CBOMCTBA. Pa3noxkeHne BeKTopa o 0csiM KOOpINHAT.
CkansipHO€ MPOU3BEJICHHE BEKTOPOB, €r0 CBOMCTBA. YTOJ MEXKIYy BEKTOPAMHU.
BexTopHoe nmpousBeeHne BEKTOPOB, €r0 CBONCTBA.
CMelaHHOe MPOU3BEIEHUE BEKTOPOB.
OO6bikHOBeHHBIE auddepeHnuanpabie  ypaBHeHus. 3amadya Kommu. Teopema o
€IMHCTBEHHOCTH ee pemeHus. O01iee U 4aCTHOE PelIeHHUS.
Henonusie nuddepennranbapie ypaBHEHHS.
VYpaBHEHHUS C pa3AeIAIOIUMUC IEPEMEHHBIMH.
Onnopoansie ypaBHeHus. [Ipocreiiime ypaBHEHUS, MPUBOASIINECS K OTHOPOHBIM.
Jluneitnoe auddepeHuanbHOE ypaBHEHHE IEPBOTO NOPSIKA, €ro CBOICTBA.
Oob1ee penieHre 0JHOPOTHOTO JUHEHHOTO ypaBHEHUS nepBoro nopsiaka. Ooriee
penieHrue HeoJHOPOIHOTO JIMHEHHOTO YPaBHEHHS.
YpaBuenue bepHyu.
Juddepenunanbabie ypaBHEHUS BTOPOTO HOPSIKA, UX MEXaHUYECKUN U TeOMETPHUECKUN
cMbic. TeopeMa 0 eAIMHCTBEHHOCTH WX pemieHus. ['pannynas (kpaeBas) 3aaaya. OOuiee u
YaCTHOE PEUIEHUE YPAaBHEHHI BTOPOTO MOPsIKA.
Juddepenunanbabie ypaBHEHHS, TOMYCKAIOIINE TOHKEHUE MOPSIIKA.
Jluneitnbie nuddepeHranbuble ypaBHEHUS MOPSJIKA N, UX CBOKCTBA.
Jluneitnast He3aBUCUMOCTh GyHKIMNA. BpoHckuan. dyHnaMeHTanbHas cCUCTEMa PELIeHHU
g depeHnanbHOr0 YypaBHEHUS.
[TocTpoenue oO1ero penieHrs 0 JHOPOTHOTO U HEOAHOPOJHOTO JTMHEHHOTO YpaBHEHHUS N-
ro NopsiJKa.
JIuHeltHOe OTHOPOJHOE YpaBHEHHE MOpsAKa N ¢ MOCTOSIHHBIMU KO3()(UIIEeHTaMU.
ITocTpoenue ero pemeHus.
HeonHoponHoe nuHeliHOe ypaBHeHHME mopsaka N, Meron — HeomnpeneneHHBIX
KO3 PUIIHEHTOB.
Mertoa BapHaluu MPOU3BOJIbHBIX OCTOSHHBIX U AU depeHIInalbHBIX YpaBHEHHH
BTOPOT'O MOPSIKA.
VYpaBHeHME JTMHUU Ha IUIOCKOCTH. Y PaBHEHUE MPSIMOI Ha TUNIOCKOCTH, PA3INUHbIE (POPMBI
3aIHCH.
Yroa Mex Iy AByMs MIPSMBIMH. Y CIIOBHE NApaJIEIbHOCTH U MIEPIEHAUKYIISIPHOCTH.
PaccrosiHre OT TOUKM 10 IPSAMOM.
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Duuric, ero KAHOHMYECKOE YpaBHEHUE. DKCLEHTPUCUTET U TUPEKTPUCH] SJUINIICA.
l'unep6ona, e€ kanoHMYeckoe ypaBHeHHE. COMpsbKeHHAs THIIEpO0Ia. DKCIEHTPUCUTET,
JTMPEKTPUCH] U ACUMIITOTHI THIIEPOOIIBI.
[Tapabona, e€ KaHOHMYECKUE YpaBHEHHUS.
OO1iee ypaBHEHHE JIMHUI BTOPOTO MOPSKA, €ro MPUBEICHNE K KAHOHMYECKOMY BHTY.
VYpaBHEHME MIJIOCKOCTU B IPOCTPAHCTBE. YTOJ MEXY ABYMsI I1ockocTsiMU. HopmaibHOe
yYpaBHEHUE IIOCKOCTH, PACCTOSIHUE OT TOUKHU JI0 IUIOCKOCTH.
OO11ee, KAHOHUYECKOE U NTapaMEeTPUUECKOE YpaBHEHUS NPAMOI. YTOJI MKy IPSIMbIMU,
YTOJ MEXAY IPSIMOU U INIOCKOCTBIO.
[ToBepxHOCTH BTOPOTO NMOPSIKA.
[Tonatue nuuenHOTO IpocTpaHcTBa. [Ipumepsl. JInHelHas 3aBUCUMOCTb BEKTOPOB, €€
CBONCTBA.
basuc. TeopeMmsl 0 pa3niokeHnn BekTopa o 6aszucy. Marpuiisl nepexoaa oT 0JHOT0
0a3uca K Ipyromy, CBsi3b MKy HUMHU.
JIunelnHsbI onepaTop, ONpeIeIeHUE U CBOMCTBA.
Martpuiia mTuHetHOTO orieparopa, e€ cBs3b ¢ 6azucoM. M3sMeHeHre MaTpulbl IPH IEPEX0/ie
K Ipyromy 0asucy.
CobcTBeHHbIE Unclia U cCOOCTBEHHBIE BEKTOPHI MAaTpHIIbI IMHEIHOTO oneparopa. Marpuna
JUHEIHOTo oniepaTopa B 6a3uce U3 COOCTBEHHBIX BEKTOPOB.
EBxinoBo mpoctpanctBo. OpTOroHagbHas © OPTOHOPMUPOBAHHAS CUCTEMA BEKTOPOB.
CkansipHO€ NMPOU3BEACHNE B OPTOHOPMHUPOBAHHOM Oa3uce.

3 cemecTp.
JIBOMHOM MHTETpaj, ONpeNeIeHUE U CBOMCTBA.
Brrunciienue JBOMHOTO MHTErpaa.
3aMeHa NEepPEMEHHBIX B IBOMHOM MHTErpaJIe.
['eoMeTpuueckue NpuIoKeHUs TBOMHBIX HHTETPAJIOB.
TpoitHO# MHTErpa, onpeaeaeHue U CBOMCTRA.
Brrurciienue TpoitHOTO MHTETpara.
3aMeHa MEPEMEHHBIX B TPOMHOM MHTErpaje. ['eomerpruueckoe NpuiioKeHue TPOMHOTO
WHTErpaa.
KpuBosmHelHbII HHTErpail NEpPBOTO poOJAA, €ro OIpPEAeNICeHHWEe, BBIUMCICHUE U
F€OMETPUYECKHUI CMBICIL.
KpuBonuHeiHblii HHTErpaJl BTOPOTO poja: ONpeAesieHUE, MEXaHUYECKUI cMbIci. CBS3b
MEXKy KPUBOJIMHEMHBIMU UHTETPAJIAMU IIEPBOTO U BTOPOTO POJA.
®opmyna ['puna.
Teopema 0 4eTbIpeX yCIOBHSIX SKBUBAJIEHTHOCTH.

4 cemecTp.
Huddepennnanbabie ypaBHEHUS B YaCTHBIX TPOU3BOIHBIX, UX MOPsAOK. Perenue
g depeHInanbHOr0 YypaBHEHUS.
YpaBHeHHe KoJeOaHUs CTPYHBI. Y paBHEHUE KojieOaHUsI MEMOpaHbl.
VYpaBHEHHE TEIUIONPOBOJHOCTH.
3amava Koy s ypaBHEHMM pa3audHbIX TUNOB. KitacCc KOppEKTHOCTH NOCTABIEHHON
3a/1a4H.
JIuneitnble nu¢depeHanbHble ypaBHEHUS C YaCTHBIMU IIPOU3BOIHBIMH, X CBOMCTBA.
Knaccugukarnus TuHeHHbIX ypaBHEHUH BTOPOTO MOPSAIKA C IByMs HE3aBUCUMBIMU
IIEPEMEHHBIMH.
3aMeHa nepeMeHHbIX B JU(depeH1nanbHOM YpaBHEHMH BTOPOTO HOPSIIKA.
[IpuBeneHne ypaBHEHUI Pa3IMYHBIX TUIIOB K KAHOHUUECKOMY BUTY.
Ooiee pemieHre BOJHOBOTO ypaBHeHHs. Popmyna [’ Anambepa, ee yacTHBIE CITy4yaH.
ITpumenenue popmyinsl [’ Anambepa k 3aj1aue ¢ OrpaHUUEHHON U OTYyOTrpaHUYEHHOM
CTPYHOM.
Meton @ypse. 3anaqa ltypma-JInysuns.



12 Pemienue HEOAHOPOJHOTO BOJHOBOIO YpPaBHEHHMS M BOJHOBOTO ypaBHEHHUSA C
HEOJHOPOAHBIMU I'PAaHUYHBIMU YCIOBUSMHU.

13. Meton ®@ypbe uisl ypaBHEHHSI TETLIOTPOBOIHOCTH.

14 PemieHue  HEOAHOPOJHOIO  ypaBHEHUS  TEIUIONPOBOJHOCTM M YPaBHEHMS

TEIUIONPOBOAHOCTH C HEOJHOPOAHBIMU IT'PAaHUUHBIMU YCIOBUSIMHU.

VYpaBHeHUE TEIUIONPOBOJHOCTH VISl CTEPKHS OECKOHEUHOM JUTMHBI.

@OyHaMEHTAIIBHOE pPEllIeHNE YPaBHEHUS TEIIONPOBOIHOCTH.

VYpasHenue Jlannaca. Paznuynblie kpaeBble 3a1a4n.

Oneparop Jlamaca B HWIMHAPUYECKUX U CPEPUUECKUX KOOPAUHATAX.

@dyH1aMeHTalIbHOE pelieHne ypapHenus Jlamnaca. Pemenne 3amaun lupuxie B kpyre

MeTo10M Dyphbe.

®opmysl ['prHa. [ToTeHIMaNbI IPOCTOrO U JBOMHOTO CIIOA.

Meton ¢pyukuumii I'puna.

[Toctpoenne ¢pynkuuit ['puna. 3amaua Jupuxiie 1is MoTynpoCTPaHCTBA U 1Iapa, JUIs

MOJIYINIOCKOCTH U Kpyra.

Ceenenne 3anaun Heiimana k 3amgaue upuxie.

B RRB bbENbG

7. Y4eOHO-MeTOAMYECKOE U HH(POPMALIMOHHOE 00ecTeyeHne AU CIUNIHHbI
a) OcHOBHas MUTEpATYypa:

1 Emenvanosa B.M., Pvibaxuna E.A. YpaBHenust marematudeckoit ¢puszuku. Uz, Jlanp,
Cmn6: 2016 1.

2. Cmexnos B.A. Ob1ue MeToapl PeIIeHHs] OCHOBHBIX 3a/1ad MaTeMaTuueckon pu3uku. M.:
JIEHAH/], 2016 .

3. benoycoe FO.M., Ky3neyog B.I1., Cmunea B.I1. TIpakTndeckass MaTeMaTHKa.
Wz narenscknii oM «aTEIIIEKTY, 2014 T.

4. INucomennwii /[. T. KOHCTIEKT JIEKIIMH IO BBICIIIEH MaTeMAaTHUKE: TIOJIHBIN Kypc. 4-€ U3, —
M. Aiipuc-nipecc, 2006. — 608 c.

5. baspun M.U. Kpatkuii kypc Bbiciield MareMaTuku., M., ®usmatiur, 2003. — 328 c.

6. /[emuooeuu b.Il., Mooenos B.Il. Jludpdepennmansusie ypapaenus — CI16, Uz,
«Jlaany, 2008, 288 c.

1. Ky3zneyos JI. A. COOpHUK 3a71aH1H TI0 BBICIIIEH MatemaTuke (TuroBblie pacueTsl) — CII16, U3
«Jlaawy, 2008, 240 c.

8. IlJunaues B.C. Briciiasg matemaTtuka. — M.: Beiciias mkoza, 2001.

0) IOMONHUTENbHAS TUTEPATypa:

1. Unvun B.A., Kypxuna A.B. Beiciias matematuka. — M.: [Ipocnekt: u3a. MI'Y, 2010. —
608 c.

2. Kypow A.I'. Kypc nuneitnoit anreopsl. — CI16, U3a. «Jlanby, 2008,: 432 c.

3. Munopckuii B.I1. Co0pHUK 3a7a4 10 BeIcIel MmatemaTtuke. — M., ®dusmariur, 2006. —
336 c.

4. Bepman I'.H. PemeOHUK K COOPHUKY 3a/1a4 [0 Kypcy MaremaTnuyeckoro aHanusa. — CIIO,
Wzn. «Jlaaby, 2008, 608c.

5. @uxmenzonvy I'.M. Kypc nuddepenuuansHoro u uHTerpansioro ucuucienus. CII6,
Uzn. «Jlaaby, 2009, 2080 c.

6. Ilanuu 1.A. 3amauHuK 10 TEOPUM BeposiTHOCTEH. YueOHoe mocobue - M., Hayka, 2005.

7. Kypc BoIciieit matematuku, Teopust BeposatHocteit. [lon pen. 4.M.Ilempywxo - CII0,
Wzn. «Jlawby, 2008, 352 c.



8. Tyeanbaes A.A, Kpynunun B.I". Teopus

BepOHTHOCTef/'I 1 MaTéMaTH4YCCKasa CTaTUCTHKA

- CIIo, U3n. «Jlaus», 2009, 704 c.
9. I'mypman B.E. PyKOBOJACTBO K PEUICHUIO 33734 110 TEOPUHU BEPOSTHOCTEH U
MaTeMaTU4ecKoi craTuctuke: yauedHoe nocodue — M: UJ1 FOpaiit, 2010 — 404 c.

B) IIporpaMMHoe obecrieuenre u HTepHeT-pecypehbl:

[TporpamMmbl 0OpaOOTKH U MPEACTABICHUS TAHHBIX

8. MeToauueckue YKazanus 1Jist oﬁyqamnmxcﬂ M0 OCBOCHMIO JHUCIHUITIJIMHBI

Buna yueoHbIX
3aHATHI

Opramnamm ACATECJIBbHOCTH CTYACHTA

Jleknuu

Hamucanue KOHCIIEKTA JICKIIHI: KPAaTKO, CXeMAaTHYHO, TTOCIICIOBATEIILHO
(uKCHpPOBaTh  OCHOBHBIC  TIOJIOKCHHUS, BBIBOJBI,  (DOPMYIMPOBKH,
0000IIeHNs; MOMEYaTh BAXKHBIC MBICIH, BBIJCIATH KIIFOUEBBIC CIIOBA,
TEPMUHBI.

[IpoBepka TEPMUHOB, MOHATHUIN C TMOMOIIBIO YHUUKIONEANH, CIOBAPEH,
CIIPABOYHHMKOB C BBIITUCBIBAHUEM TOJKOBAHUH B TETPAJIb.

O003HAYNTh BOMPOCHI, TEPMHUHBI, MaTEpHall, KOTOPHIH BBHI3BIBACT
TPYAHOCTH, TOMETHTHh M TIOMBITATHCS HAWTH OTBET B PEKOMEHIyeMOM
JauTepaType.

Eciu camocrosiTennbHO He yaaeTcss pa3o0paTbcs B Marepuale,
HEoO0XoauMO cOopMyIUpPOBaTh BOMPOC W 3aJaTh MPETOJaBaTelli0 Ha
KOHCYJIbTAIH, Ha TPAKTHYECKOM (CEMHHAPCKOM ) 3aHATHUU.

IIpakTU4eckue
3aHATHA

[TpopaboTka pabodeit mporpamMmsl, yAelss 0cob0e BHUMaHUE LETsIM U
3aauaM CTPYKTYpE U COJIEPIKAHHIO TUCIIUILIHHBL

KoHcnekTupoBaHUEe HCTOYHHKOB.

PaboTta ¢ KOHCIIEKTOM JICKIIUH, -TIOJIFOTOBKA OTBETOB K KOHTPOJBHBIM
BOIIPOCAM, TIPOCMOTP PEKOMEHIyEMOU JIUTepaTypbl U padoTa C TEKCTOM.
Penienne TecTOBBIX 3a]aHUH, pEIICHHUE 33a1a4 U IPyTrUe BUIBI padoT.

NuauBuayanbHbI
e 3a/1aHNuA

(moaAroToBKAa
JIOKJIAJIOB,

pedepaToB)

3HAKOMCTBO C OCHOBHOW M JIONOJIHUTEIBHOW JUTEPATypOM, BKIIOUYAs
CIIpaBOYHBIC W3JIAaHUA, 3apyOEKHbIE HMCTOYHUKH, KOHCIIEKT OCHOBHBIX
MOJIO)KEHUW, TEPMUHOB, CBEACHUN, TpeOyIOIIMX 3alOMUHAHHUSI U
SIBJISIOIIMXCSI OCHOBOIIOJIArafoIMMU B 3TOM TEMeE.

CocraBiieHHe aHHOTAIMI K TPOYNUTAHHBIM JINTEPATYPHBIM UCTOYHUKAM U
npyroe. M3mnoxeHne OCHOBHBIX AacleKTOB MPOOJIEMbl, aHaiu3 MHEHUU
aBTOpOB U (OPMUPOBAHHE COOCTBEHHOTO CYXKJICHUS IO HCCIETyeMOu
TEME.

IHoaroroBka kK

HpI/I IOATOTOBKE K 3a4YCTy HCO6XOI[I/IMO OPHUCHTHUPOBATLCSA Ha

3a4ery KOHCIIEKTBl JIEKIIMI, PEKOMEHIYEMYIO JIMTEPATYPY, BONPOCHI IS
IOATOTOBKHU K 9K3aMEHY U T.[.
9. HudopManmoHHBIEe  TEXHOJOIHH, HCHOJb3yeMble TPH  OCYIIECTBJEHHH

00pa3oBaTeIbHOIO Tpolecca MO JUCHHILIHHE,

BKJIKOYasi MEpPEYCHb MNMPOrpaMMHOro

ol0ecrieyeHnsl 1 MHPOPMAIMOHHBIX CIIPABOYHBIX CHCTEeM (IIPH HEOOX0AMMOCTH)
[Ipu ocymiecTBIIeHUN 00pa30BATEIBHOTO MPOLECCa MO JUCIUIUINHE UCTIONB3YIOTCS:
- JIEKIMU-BU3YyAJIN3alMH (C UCTIOIb30BAaHUEM CIANA-TIPE3EHTALNN);
- U pa3MelIeHus y4eOHBIX U METOAMYECKHX MaTepUaoB MO AUCLUIUIMHE, a TaKxkKe Ui




MPOBEACHUSI KOHTPOJBHO-TIPOBEPOYHOTO TECTHPOBAHUS IO KAXKIOW TEME HCIOJIb3YeTCs
BHUpTyaJIbHAst 0OpazoBarenbHas cpeaa punuana (mporpamma Moodle);

- JUIA TIPOBEJCHHUS KOMIBIOTEPHOTO TECTHPOBAHUS HCIIONB3yeTcs mporpamma Moodle B
KOMIIBIOTEPHOM KJjiacce (2 BapuanTa 1o 20 BOmpocoB);

- OpraHu3anusi B3aMMOJCHCTBHS MPENOJaBaTeNsl CO CTYACHTAMHU Ui OCYLIECTBICHHS
KOHCYJIbTallMOHHON paboOThl MO NOJArOTOBKE K CEMUHAPCKUM (IIPAKTUYECKUM) 3aHATUAM U
nos00py HEOOXOOMMOM JHMTEpaTyphl, MOMHUMO KOHCYIbTAllMi B (uinane, OCYIIECTBIISIETCS
MOCPEICTBOM DJICKTPOHHOH MOYTHI U (POPYMOB.

10. MaTepuabHO-TeXHHYECKOE o0ecnedeHHe TUCIUTLIHHbI
1. KomnbroTepHsIii ki1acc.

2. MyabTUMETUUHBIN TIPOCSKTOP.
3. Jlaboparopust nHHOPMATMOHHBIX TEXHOJIOTHH.
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