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Jluct cornacoBanus PITY /]

PaGouas mporpamma y4eOHOW JUCHHMIUIHHBI «MaTeMaTuka» IO HalpaBICHUIO
nmoarotoBkH 44.03.04 Ilpodeccuonanbaoe oOydeHue (1o oTpacisim). — 16 c.

PaGoyas mporpamMma y4eOHOM IUCHMIUTMHBI «MaremaTuka» COCTaBlieHa Ha OCHOBE
¢enepalbHOrO roCyJapCTBEHHOTO 00pa30BaTEIbHOIO CTaHAapTa BBICIIETO OOpa30BaHUS IIO
HanpaBineHuto moarotoBku 44.03.04 IIpodeccuonanpHoe oOydeHHe (IO OTpPaciLiM),
YTBEPXKACHHOTO IIpUKa30M MuHucTepcTBa obpazoBaHuss M Hayku Poccuiickor ®enepauuu OT
22 ¢espans 2018 roga Ne 124 (c u3MEeHEHUSIMU U JTOTIOJIHEHUSMH), 3aPETUCTPUPOBAHHOIO B
MunuctepctBe roctunuu Poccuiickoit ®enepammu 15 mapra 2018 roma 3a Ne 50360,
y4eOHOro IUIaHa 1Mo HampaBlieHHIO NoaroToBkH 44.03.04 IIpodeccuonanbHoe oOydeHue (1o
orpacisiM), (mpoduiab «YmpaBieHHe TOKYMEHTaMH B YCIOBHSX LHUGPOBOH 3KOHOMHUKH») U
ITomoxxenuss o paboueit mporpamme yueOHoW muciummeel B OI'BOY  BO
«JIT'Y um. B. Jans».

COCTABUTEIJIb
KaH. TeXH. HayK, JOIl., 3aBeayIolui kadenpoit mpukiaaHoi matematuku Masiit B. B.

PaGouas mporpaMma AMCHHUIUIMHBI YTBEpXKICHA Ha 3aceJaHUM KadeIphbl NMPHKIATHOM

MaTeMaTUKH ///
18 anpens 2023 r., mpotokon Ne 10 //7 A
3aBenyromuit kadeapol NpUKIaTHOR MaTeMaTHKA Ll Maunsiii B. B.
[lepeyTBepxaeHa: « _ » 20 I., TPOTOKOJI No il
CornacoBana:
3aBemyromuit kadeapoit WH/Ty CTPHATbHQ-AEAATOr MUECKOH IOJrOTOBKH

-

®ynTukosa H. B.

PekoMenmoBaHa Ha 3acemaHMM y4eOHO-METOAMYECKOM KOMHUCCHHM  (aKyibTeTra
KOMITBIOTEPHBIX CHCTEM U HH()OPMAI[HOHHBIX TEXHOJIOTHIA
19 anpens 2023 r., mpoTtokon Ne 8

[Ipencenarensy y4eOHO-METONUYECKOH KOMHUCCHHM (DaKylIbTeTa, KOMIBIOTEPHBIX CHCTEM H
HH()OPMAIIMOHHBIX TEXHOJIOTHH o Betpora H. H.

© Mausiii B. B., 2023 rox
© ®I'BOY BO «JII'Y um. B. Jansa», 2023 rox



CTpykTypa u coiep:KaHue TUCUUIIIMHBI

1. Henu 1 32524 JMCUHUILVIMHEL, €€ MECTO B y4eOHOM Ipouecce

JlucuuninHa npeacTaBisieT cOoO0OM H3JI0KEHUE OCHOBHBIX IOJOKEHUN
MaTEMaTUYECKOI0 aHaJIN3a, aHATTUTUYECKON F€OMETPUM W JIMHEWHON aireOphl,
HEOOXOUMBIX JIJISl U3yYEHUs CHEIUATbHBIX AUCLUILINH.

[enb n3yueHus AUCHUILUIMHBI — OBJIAJEHUE CTYIACHTAMH HEOOXOAMMBIM
MaTeMaTHYECKUM almnaparoM, IOMOTarOIUM aHAIU3UPOBATh, MOACIUPOBATL U
pelarh 3a7a4y B paMKax MPUKIAJHBIX UCCIECAOBAHUMN.

3ajauu: pa3BUTUE JIOTUYECKOTO M a0CTPAKTHOTO MBIIUICHUS CTYJIEHTOB,
OBJIAJICHUE CTYACHTAMH METOJAMU MCCIIEIOBAHUSA U PEUICHUS MATEMaTUYECKUX
3a1a4; BBIPAOOTKAa Yy CTYICHTOB YMEHHsI CaMOCTOSATEIHHO DPACIIUPSTH CBOU
MaTeMaTHYECKUE 3HAHUSA W MPOBOAUTH MATEMATUUYECKUM AHAN3 IPHUKIIATIHBIX
3a/1ay.

2. Mecto pucuuniinael B crpykrype OITIOII BO

Jucnnmumaa «MaremaTukay BXOOWT B MOJYJIb €CTECTBEHHOHAYUYHBIX U
MaTeMaTHYECKUX JTUCHUIUIMH 00s3aTeNIbHOM YacTH y4eOHOT 0 MJIaHa.

HeoOxomuMbpiMM  yCIOBUSAMM JUJII OCBOEHHUSI JUCLUIUIMHBI SIBJSIFOTCS:
3HaHHUE DJIEMEHTAPHOM MaTeMaTHKHU: aireOpbl, T'€OMETPHUH, 3JIEMEHTapHBIX
(GYHKIMI 1 OCHOB MaTEMaTUYECKOT0 aHAJIN3a; YMEHUS PeIllaTh TUIIOBBIC 33J1a4U
JJIEMEHTApPHOM  MAaTEeMaTUKHW, HAaBBIKM  MBICIUTEIIBHOW  JEATENIbHOCTH,
JIOTUYECKOT 0 aHAJIM3a, MATEMAaTUYECKOTO ¥ TEOMETPUYECKOIO MBIILIJICHHUS.

ConepxaHrue JOHCIUIUIMHBI  SIBISIETCA  JIOTUYECKHM  ITPOJOJKEHUEM
COZAEP/KAHUS DJIEMEHTAPHOW MATEMATUKH M CIY)KUT OCHOBOW JUII OCBOEHUS
CIIEIMAJIBHBIX NHKEHEPHBIX JUCLUTLINH.

3. TpeOoBaHuA K pe3yJibTaTaM OCBOCHHS COACPKAHUA TUCUHMUILIIMHBI

CTyneHThl, 3aBEpIIMBIINE W3YYEHHE JHUCUHUILIAHBL «MareMaTtukay,
JTOJIKHBI

3HATh: OCHOBHBIE MOHATHS U METOJIbI MATEMAaTUYECKOI0 aHAIN3a, B YAaCTH
mudpepeHInanTbHOTO U WHTErPATbHOTO HCYUCIICHHS, TEOPUU PSIOB; TEOPUU
JUHENHOW anreOphl; aHAIMTUYECKON reoMeTpuu; Teopuu auddepeHInaIbHbIX
YPAaBHEHUM; OCHOBHBIC AJITOPUTMbl THUIIOBBIX YHMCJICHHBIX METOJIOB PEILICHUS
MAaTeMaTU4YEeCKUX 3a/1a4.

YMETB: HCMOJIb30BaTh METO/IbI MaTEMATHYECKOTO aHalus3a,
AHAIUTUYECKOW  TEeOMETpUH, JIMHEHHOW  anreOpbl, Teopuu  (QYyHKIIHA
KOMITJIEKCHOTO TIEPEMEHHOTO; HKCIOJIb30BaTh OCHOBHBIE MPHUEMBI 00pabOTKH
SKCIIEPUMEHTAIBHBIX TaHHBIX.

BJIAJICTh. MAaTEMAaTUYECKUMU TMOHATUSIMUA W CHMBOJAMH JJISI BBIPAKCHUSA
KOJINYECTBEHHBIX U KAYECTBEHHBIX OTHOIIICHUN, MATEMAaTUYECKUMU METOIaMU U
aNTOPUTMAMHU B MIPUIIOKEHUSAX K TEXHUYECKUM HAyKaM.

[lepeuriciieHHBIE pe3ynbTaThl OOpa30BaHUS SBJSIOTCS OCHOBOWM IS
dbopmupoBaHus creayromux kommetreHuid (B coorBeTctBuu ¢ ®I'OC BO u
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Tpe6OBaHI/I}IMI/I K pe3yiibTaTaM OCBOCHHA OCHOBHOU HpO(l)GCCHOHaHBHOﬁ

obpazosarensHoi mporpammsl (OITOIT BO):

YHUBEpCATbHBIX:
YK-1
uHpopmaIuu,
MOCTABJICHHBIX 337124
obmenpodeccunoHaIbHbIX:
OIIK-8

CIICHHAJIbHBIX HAYYHBIX 3HAHUU

4. CTpyKTYypAa U coAepKaHue TUCUHMILIHMHBI

crocooeH OCYHICCTBIIATL IIOUCK, KpI/ITI/ILIeCKI/Iﬁ aHaJIu3 U CHHTC3
IIPUMCHATD CUCTEMHBIM TOAXOJ JJIs peHICHUA

crocoOeH OCYHICCTBIIATH NEAArOTUYCCKYIO ACATCIBbHOCTL HAa OCHOBC

4.1. O0bem yuyeOHOM JTUCHMILIMHBI M BUIbI Y4eOHOH padoThl

O6beM gacos (3.€.)
B yuc6Hoi paGoTs! Ounas OuHo- 3aouHas
dbopma 3a04Has dhopma
dbopma
OO6mmas yueOHast Harpy3ka (Bcero) 504 - 504
(14 3au. en) (14 3au. en)
OO6s3arenbHas ayIuTOpHast yaeOHas 216 - 32
Harpy3ka (Bcero)
B TOM YHCIIE:
Jleknun 108 - 16
CeMuHapcKue 3aHATUS - - -
IIpakTHueckue 3aHATHS 108 - 16
JlaboparopHbie pabOTHI - - -
KypcoBas paborta (KypcoBOii IIPOCKT) - - -
NuauBuyaapHOE 3aaHKE 36 - 36
CamMocTosTenpHas padoTa CTyJAeHTa (BCEro) 288 - 472
®dopma arrecTaru JK3aMEH,; - 9K3aMEeH
(1-3 cem.) (1-3 cem.)

4.2. Conep:kanue pa3aesioB JUCHUILIMHBI

Cemectp 1

Tema 1. Jlunetinas anrebpa

Martpuipl. Onepau Hax Martpunamu. Onpenenurenu. CpoiicTBa
onpexnenurenei. Pasnoxenue onpenenurencii. MeToapl BEIYACICHUS
omnpenenutenei. O6paTHas MaTpuLa.

Martprunbsle ypaBHeHMs. Panr wmarpunpl. CHcTeMBl  JTMHEWHBIX
anreOpandeckux ypaBHeHHH. Marpuunbiii meton. Merton Kpamepa.
Meron laycca. Teopema Kponekepa—Kanemnmu. ®DyHaaMeHTanbHas
CUCTEMA PELICHU.

Bekropel. JluHelHble omnepaumy Hax  BekTopaMu. JIuHenHas
3aBHCUMOCTh BeKTOpoB. basuc. KoopauHatel BekTopa B 0aswuce.
JIENCTBUSA ¢ BEKTOpaMH B KOOPAWHATHOM ITpENCTaBIeHUH. JlekapToBa
cucreMa KoopAuHaT. V3MeHeHue KoopauHAT MpH 3aMeHe Oaszuca M
HayaJla KOOpAUHAT.



Tema 2.

Tema 3.

[Tpoekus BekTopa. CkansipHOE MPOU3BEICHUE BEKTOPOB. BekropHoe
IIPOU3BEJCHNE BEKTOPOB. CMEIaHHOE ITPON3BEICHUE.

Jluneitnbie omeparopbl Ha IIOCKOCTH. COOCTBEHHBIE BEKTOPHI U
COOCTBEHHbIE 3HAa4YeHUs JIMHEHHOro omneparopa. KBaapartudHbie
(hOpMBIL

AHanuTH4ecKasi FeOMETPUs

[Ipocrenmme 3agaud aHAIUTUYECKOM T'E€OMETPUM HA IUIOCKOCTH.
YpaBHEHHE JMHUMA HA IUIOCKOCTH. YPaBHEHHE IIPSAMOM C YIVIOBBIM
KOA(hGUIIMEHTOM. YpaBHEHHUE MPSMOW C YIJIOBBIM KO3(PPHUIIMEHTOM,
MPOXOIALIEN Yepe3 TaHHYIO TOUKY. Y paBHEHUE IIPSMOM, POXOIAILIEH
yepe3 JIBe JaHHble TOukHh. OOliee ypaBHEHUE MPSMOW. YpaBHEHHE
mpsAMON B «oTpe3kax». HopmanbHOe ypaBHeHue npsmon. Kpusbie
BTOPOI'O OPSIKA.

YpaBHEHHE NMOBEPXHOCTH B NPOCTPAHCTBE. YPABHEHHE ILIOCKOCTH,
MPOXOISAIIEN Yepe3 MaHHYK) TOUYKYy, C 3aJaHHbIM HOPMAJIbHBIM
BekTopoM. OOI1ee ypaBHEHHE IJIOCKOCTH. YpaBHEHHUE IUIOCKOCTH B
«OTpe3Kax». YTroia MexAay JByMs  IUIOCKOCTSMH. Y CJIOBUSA
MApaUICIbHOCTH M NEPIECHIUKYJIPHOCTH  JABYX  IUIOCKOCTEH.
HopmansHoe ypaBHeHHME IUIOCKOCTH. PacctosiHME OT TOYKHM 110
IJIOCKOCTH. Y PaBHEHUE IUIOCKOCTH, MPOXOIALLIEH Yepe3 TPU TOUKH.
VYpaBHeHusT npsMOW JMHUM B TmpocTpaHcTBe. KaHoHuueckue u
MapaMeTPUYECKUE ypaBHEHUS MPAMOM. YPAaBHEHHSI  NPSIMOM,
MPOXOISAIIEN Yepe3 JBE TOYKH. YTOJ MEXAY ABYMS MPSAMBIMH.
YcnoBus mapauieIbHOCTH YW NEPNEHAUKYISIPHOCTA ABYX MPSMBIX.
[IpsMass W IJIOCKOCTH B IPOCTPAHCTBE: YIrOJd MEXKIAY HIPSIMOA M
IJIOCKOCTBIO, YCIIOBUSL IIEPECEUEHUS NPSIMOU IUIOCKOCTH, YCIIOBHS
MAPAUIETHOCTH U MEPIICHIUKYJIIPHOCTH MPSAMOU U TIJIOCKOCTH.
IToBepxHocTn BTOpOro mnopsaka. L{WIMHIpUYECKHE TMOBEPXHOCTH.
Cdepa. Konycel.. DOmmuncoun. I'mmepOonounsl. IlapaGomoumapl.
I'eomeTprueckue CBOMCTBA 3TUX TOBEPXHOCTEN.

[Tonsipaple  koopauHaTBl Ha MIOCKOCTH. Crnupaiis  Apxumena.
Hunmuaapuyeckne U chepruyecKue KOOPAWHATHI B MPOCTPAHCTBE.
Paznuunbie cnocoObl  3adaHuss JUHUM W TIOBEPXHOCTEH B
IIPOCTPAHCTBE.

MaremMaTuuecKkuii aHajanu3

MHuoxecTBa  BemiecTBeHHBIX dmcen. @Dynknusa. OOmacte  ee
onpenenenusa. CrnocoObl  3agaHua. (OCHOBHBIE — 3JE€MEHTapHBIE
byHKIMYU, UX CBOWCTBA U rpaduku. UncaoBeie MOCIEA0BATEIHHOCTH,
WX POJIb B BBIUMCIUTENBHBIX Iporeccax. llpemen uymcnoBou
nocieaoBarenbHoCTH.  CyllleCTBOBaHME  IIpejesia  MOHOTOHHOM
OTPaHUYEHHOM MOCIEA0BATEIIbHOCTH.

[Tpenen QyHKIWMI, OCHOBHBIC TOHIATUS M CBOMCTBA. OJHOCTOPOHHHUE
npenensl.  llepBblii U1 BTOPOM 3amevaresibHbe Mpenesbl. [lpenen
dbyakuun B O6eckoHeuHocTH. [Ipenenbl MOHOTOHHBIX — (YHKIIHH.

5



Cemectp 2
Tema 3.

beckoneuno masble PyHKIMH U UX cBOUMCTBA. CpaBHEHHE OECKOHEUHO
MaJbIX (yHKITHIA.

HenpepbiBHOCTE (QyHKIIMM B Touke. HempepbIBHOCTH OCHOBHBIX
aneMeHTapHbIX (yHKimid. CBoiicTBa (DYyHKIMIA, HENpPEpHIBHBIX Ha
OTpE3Ke: OTPaHUYEHHOCTb, CYIIECTBOBaHHE  HAUOOJIBIIIETO,
HAauMEHBILIET0 U IPOMEKYTOYHBIX 3HAYCHU.

Huddepennmansioe ucyuciaeHre (QYHKIUNA OJHOM MEepeMEHHOM.
[IpousBogHas (GyHKIMH, €€ CMBICH B pa3iWYHbIX 3a1avax. [IpaBuna
HaXOXJIEHUS TPOM3BOMHOW. [Ipom3BomHAs CIOKHONH W OOpaTHOU
byHKIUN. HuddepeniupoBannve GyHKIMIMA, 3aJJaHHBIX
napamMeTpUIECKUM oOpazom. [Tonsitue GbyHKIIH,
muddepentupyemoit B Touke. Juddepeniman ¢GyHKIMH, €ro
reoMeTpudeckuii cMmbici. OOmiee MpeacTaBiIeHHE O MeToJax
nuHeapu3aiuu.  MuBapuantHocTh  dopMmbl  auddepeHnmana.
[TpousBoanHble U AuddepeHanbl BHICIINX MOPAIKOB, UX CBOMCTBA.
Touku skcrpemyma ¢yskimu. Teopema @Depma. Teopembl Poss,
Jlarpamka, Komm u ux mnpumeHeHne. OCHOBHBIE TEOPEMBI O
auddepeHumpyeMbix QyHKIUsIX. HeonpeneneHHOCTH U MX pacKpbITHE
¢ nomouipro npasuia Jlomuransa. @opmyiel Teimopa 1 MakiopeHa.
[IpencraBieHne OCHOBHBIX JJIEMEHTAPHBIX (PyHKIWH 1O dopMmysie
Teitnopa. [Ilpumenenus hopmyn Telinopa.

[Tpumenenne mudepeHINATEHOTO UCYUCICHUS ISl UCCIIEIOBAHUS
GYHKIMA W TOCTPOCHHST WX TpapuKoB YCIOBHS MOHOTOHHOCTH
byHKIUN. OKCTpeMyMbl  (PYHKIIMH, HEOOXOJUMOE YCIIOBHE.
Hoctarounsie yciaoBus. OTbicKaHWe HAMOOJBIIEr0 W HAUMEHBIIIETO
3HaueHus GyHkimu, nuddepeHurpyemoii Ha otpeske. MccnenoBanue
BBIMYKJIOCTH (QyHKIUKM. Touku nepernd6a. ACUMOTOTHI (DYHKIMH.
[lonsatne 00 acuMnTOTHUECKOM pasioxkeHud. OOmas cxema
ucclie1oBaHus (PyHKIMH U TOCTPOSHUE ee rpaduka.

Marematuueckui aHaIu3

Heompenenennsiii  unHTerpan. IlepBooOpasnas. HeomnpeneneHHbIH
MHTETPAJ U €0 CBOMCTBA. | €OMETPUUECKUI CMBICI HEOIPEIEICHHOTO
uHTerpana. Tabmuua HeomnpeneneHHbIX HHTerpaioB. IIpocreiimme
npuéMbl UHTETpUpOBaHMA. Vcmonb3oBaHWE TaOMUI] HHTETPAJoB.
WNHrerpupoBanre 1m0 4YacTAM M 3aMEHOM  NEPEMEHHOM.
WuTerpupoBanre NpoOCTEHIINX palMOHAIBHBIX IpoOeil. Pasnoxenue
JIpOOHO-paMOHATLHOW (PYHKIIMK Ha mpocTedtme apoon. MeTompl
BBIUHCJICHUSI HEOIpPENENeHHbIX Ko3(duuuenToB. HMHTerpupoBanue
ApOOHO-paIMOHATBHBIX ~ QyHKIMA. MHTerpupoBaHHEe HEKOTOPBIX
UppallMOHANbHBIX ~ (YHKIMH W BBIP@KEHHWH,  coJepalux
TPUTOHOMETPUUECKHE (GyHKUIUU. WuTerpupoBanue
muddepeHnanbHbix OMHOMOB. [IprMeHEeHHE TPUTOHOMETPHUUECKUX
IIOJICTAHOBOK ~ JUII ~ MHTEIPUPOBAHUSI  COJEPXKAIUMX  PATUKAIIbBI
(hyHKIUHA.



Tema 4.

Tema 5.

OnpeneneHHbll MHTErPal U €ro MPUIOKEHUS. 3aauu, IPUBOIAIINE K
MOHATUIO OMNPEACNICHHBIX HMHTErpajioB. VIHTErpasbHblE CYMMBI
OnpeneneHHbld MHTErpal W €ro cpoilicTBa. TeopemMa O CpeIHEM.
[IpousBonHas WHTErpajla MO €ro BepxHeMy mpeaery. Dopmyna

Herorona-JleiOnuiia. OcHOBHbIE IIPUEMBI BBIYKCIICHUSA
ONPENETIEHHbIX UHTETpaoB. MIHTErprpoBaHue 10 4acTsM U 3aMEHOU
[IEPEMEHHOM. [lonssTue 0 TpUOMIKEHHOM  BBIYUCIICHUH

OIPENEICHHBIX MHTErpajioB. MeToabl BBIYUCIEHUS OIPEICIIEHHBIX
UHTETPaJioB 1O  (QopMyjaM MNPSMOYTOJIBHUKOB, Tpamneuuid u
Cumncona. [Ipunoxenre onpeaeneHHbIX HHTETPAJIOB K BBIUYMCIICHUIO
Iomaaei, oObeMoOB, IIMH 1Iyr. Mexanudeckue W (pusuueckre
NPWIOKEHUS]  ONpEeAENeHHbIX  MHTerpaioB.  HecoOcTBeHHbIE
UHTETpaIbl ¢ OECKOHEYHBIMH TMpefelaMd M OT HEOTPaHMYEHHBIX
bynkmil. [IpusHaku cXoAMMOCTH HECOOCTBEHHBIX HHTETPAJIOB.
OYHKIMU  HECKOJbKHUX MEpeMEHHbIX. @DYHKIMM  HECKOJIBKUX
nepemeHHblXx.  OOmacte  onpexaenenus.  Ilpenen  dyHximu.
HenpepsiBHocTh. YactHbie npousBoaHbie. [lomubiii muddepeniman,
€ro CB3b C YACTHBIMHU MPOW3BOAHBIMH. VHBapuaHTHOCTH (HOpPMBI
nosHoro auddepennmana. KacarenbHas TUIOCKOCTh M HOpPMalb K
MMOBEPXHOCTH. | eoMeTpuuecKknii CMBICT TONHOTO auddepeHmana.
YacTtHple TPOW3BOAHBIE H TONHBIE TUGGOEPEHITHATB  BBICIIHX
nopsimkoB. @Popmyna Teimopa. HesBrbie ¢(ynkimun.  Teopembl
cymectBoBanus.  JluddepennmpoBanne  HESIBHBIX  (PYHKIIHH.
OKCTpeMyMbl (DYHKLIMM HECKOJBKUX IepeMeHHbIX. Heobxomumoe
yciioBUe 3kcTpemyMa. JloctarouHele yciaoBus. MeToa HaMMEHBIINX
KBaJpaToB. YCIOBHBIM 3KCTpeMyM. Meron mHoxurenen Jlarpanxka.
[Tpumepsl €ero MpUMEHEHUs IPU MTOUCKE ONTUMAIIBHBIX PEIICHHI.
KomruiekcHeblil ananu3

KowmrnekcHple uwncna. [IeHcTBUSL HaAJ KOMIUIEKCHBIMA YHUCIIAMH.
Tpuronomerpuueckas gopma KoMIUieKCHOro uucia. [lokazarenbHast
dbopMa KOMILIEKCHOTO 4ucia. OyHKIMK KOMIUIEKCHOM MepeMEHHOM.
[IpousBoaHas GyHKIMH KOMIUIEKCHOM TEpeMEHHOM.
JuddepeHimanbabie ypaBHEHHS

OObIkHOBeHHbIE U] PepeHInanbHble  ypaBHEHUs. DPusnyeckue
3a7auy, MpUBOAANINE K TU(epeHIMAIbHBIM ypaBHEHUSIM. 3aada
Komm. Teopema cyiiecTBoBaHUSI M € IMHCTBEHHOCTH PEILLICHUS 3aa41
Komm. Ilone nHampasnenuii 1 meroa M3okivH. Juddepenumanbabie
YpaBHEHUSI NEPBOTO MOPSAAKA C PA3AEISIONIMMUCA NMEPEMEHHBIMUA U
OHOpONHBbIE  AuddepeHanbHble  ypaBHeHHs.  [IpunoxeHus
¢ GepeHITMAIbHBIX YPAaBHEHUN TICPBOTO TOPSIKAa B Pa3IMIHBIX
oOnactsix Hayku. JIuneitnbie nuddepeHiraibHble YpaBHEHUS IEPBOTO
nopsiaka. YpasHeHue bepHymm. VX pemeHue ¢ moMoOIIbI0 METOIOB
Jlarpamwxa u bepuymm. Juddepenimansapie ypaBHEHUS TEPBOTrO
nopsijika B MOJHbIX Tuddepennmanax. MaTerpupyrommii MHOKUTEb.
Huddepennmanbabie ypaBHEHHUS BHICIIMX MOPSAKOB. 3agada Kormm.
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Cemectp 3
Tema 6.

Tema 7.

[lonsiTue o0 KpaeBbIX 3amavyax ajsi AUQPQPEpeHINATBEHBIX YpaBHEHUM.
VYpaBHEeHHE, NOITyCKarollee MOHWKEHHEe mnopsaka. llpumoxkenune k
PEIIEHUIO 33/1a4 O JABWKEHUU (u3ndeckoro MasitHuka. OJIHOPOJIHBIC
JUHEMHbIE ¥  HEOAHOPOAHbIC JIMHEHHbIE Au(depeHInaTbHbIC
ypaBHeHus. [lonstue obmiero pemenus. Onpenenurens BpoHckoro.

dopmyna JInyBuisa-OcTporpaackoro. Meron Bapuanuu
HEOIPEJETICHHbIX  KOX(Q(QUIMEHTOB  PELIeHHUs  HEOIHOPOAHBIX
JIMHENHBIX TG depeHInaTbHBIX YPaBHEHMI. JIunennsble

nuddepeHnanpHple ypaBHEHUSI ¢ TIOCTOSTHHBIMHA K03 (QUITEHTaMU.
YpaBHEHMS C MPABOM YaCThIO CHEHHUAIIBHOTO BUAa. lIpunoxkeHus x
ONMCAHMIO JIMHEHMHBIX Monener. Cucremsl auddepeHInanTbHbIX
YpPaBHEHHUIA, CBOWCTBA WX PEIICHUM. PemeHus cuctemM JMHEHHBIX
nudQepeHInanbHBIX YPaBHEHUH € IOCTOSITHHBIMU KO3 QuIirieHTamMu

Teopus psaoB

YucnoBele 1 (QyHKUMOHAIBHBIE psiabl. YucioBeie psabl. llonsTue
cxonuMocTH psja. l'eomerpuueckass mnporpeccus. HeobGxonumbiit
IIPU3HAK CXOIMMOCTH psga. I[Ipocreiiime neucTBUs HalX pPsIaMH.
CBolicTBa psIOB € IMOJIOKUTENBHBIMM 4ieHaMu. VccrmenoBanue
CXOOUMOCTH PsIOB C IIOMOIIBIO NPU3HAKOB cpaBHeHus. [IpusHaku
cxomumoctu  Jlamambepa u  Komm. UWHTerpanbHbiii  mpu3HAK
CXOAUMOCTHU PAIOB c ITOJIOYKUATEIIbHBIMU YJICHaAMU.
3Hakouepeayromuecs psaabl. Teopema JleiOnuia. OneHka ocraTka
3HAKOUYEPEIYIOUIETrocs psijia. 3HAKOUEPETYIOIUECS PsIbl. AOCOIIOTHO
1 YCIIOBHO CXOJAIIHECS psiabl. Teopema 00 aOCOTIOTHON CXOIUMOCTH.
QYHKIMOHAJIBHBIE  PAJIBL. OOnacTb CXOIUMOCTH, METOABI €€
ompeneneHus.  PaBHOMEpHass W IpaBWIbHAs  CXOAWMOCTH
¢byHkuroHanbHEIX psmoB. [Ipmsnak Beiiepmrpacca. CremneHHbie
psanbl. Teopema AGens. MHTepBan U paguyc CXOJIUMOCTH CTEIEHHOTO
pana. Ero paBHomepnHas cxomumocth. Psanp Teitopa. Teopema o
€IMHCTBEHHOCTH  pa3iokeHus: (QYHKIMM B  CTENEHHOW P
JlocTatouHble ycioBUSL pazinoxuMocTd (yHkimu B psa Teiinopa.
PasnoxeHne OCHOBHBIX AJieMEHTapHBIX (YHKIMIA B psabl Teitopa u
Maxnopena. IlpumeHeHHe CTENEHHBIX PAIOB B MNPUOIMIKEHHBIX
BbruncneHusx. Psaapr @ypre. Koadduumentsr @ypbe u X CBOMCTBA.
Teopema O CXOAMMOCTM TPUTOHOMETPUYECKUX pAnoB Dypee.
[Tonsatne opTOHOPMHUPOBAaHHOM cucTeMbl (yHKIMH. E€ mpuMenenue
st paznoxeHuss (QyHkuuid. PaznoxkeHue YETHBIX W HEUETHBIX
¢byskuuit B Tpuronomerpudeckuit paa Oypee. CrenmansHble TPUEMBI
paznoxkeHuss (QYHKIMH B 3aBUCHMOCTH OT 33JaHHOTO HHTEpBaia
pasnoxxeHus. lIpumenenne TpuroHomerpudeckum psaaoB dDypse B
MPUOTKEHHBIX BEIUMCIICHUSIX.

KpatHbie 1 MOBEpXHOCTHBIE MHTErPAIbI

JIBOHOW WHTEerpaji. 3ajgadd, MPUBOAAIIME K TOHATHIO JIBOMHOTO
uHTerpana. Ero ompeneneHne M OCHOBHBIE CBOMCTBA. BbruuciieHue
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Tema &.

JBOMHOIO  MHTErpajga  IOCIEAOBATEIIbHBIM  WHTEIPUPOBAHUEM.
Boruncnenne 1oiomaned u 0OBEMOB € MOMOIIBIO  JTBOMHOTO
MHTErpaia. 3aMeHa IMEPEMEHHBIX B JABOWMHOM HWHTErpaie. J[BoiHOMN
UMHTETpAJI B IMOJSPHOW CHUCTEME KOOpAWHAT. TpOMHOW HHTErpal
3ajauy, TOPUBOIAIIME K TMOHATUIO TPOMHOro uHTrerpaita. Ero
ONPENEJICHUE U OCHOBHBIE CBOWCTBA. DBpluncieHne TpOWHOIO
UMHTETpaJla  IOCIEAOBATEIIbHBIM  WHTETPUPOBAHUEM. 3ameHa
IIEPEMEHHBIX B TPOWHOM HHTErpaje. BpluucieHue TpOMHBIX
WHTErpajioB B IWIMHIPUYECKUX M CPEPUUYECKUX KOOpJIHWHATAX.
OU3UYECKUE U TEOMETPUUECKUE MPUIOKEHUS TPOUHBIX MHTETPAIOB
(BBIUMCIICHHE  IUIOMIQJIEH  TMOBEPXHOCTEH, Macc, CTaTUYECKUX
MOMEHTOB, MOMEHTOB HHEPLUHMH W KOOPJMHAT LEHTpPA TSKECTU
MPOCTPaHCTBEHHBIX (uryp). [lnomane noeepxHoctu. OrnpeneneHue
MMOBEPXHOCTHBIX WHTErpanioB. CBOMCTBA W MPUMEPHI BBIYUCICHH.
OnpeneneHue W OpUMEPbl MHTErPajioB NEPBOTO W BTOPOro poja.
CBoiicTBa ¥ MPUMEPHI BEIYUCIICHUI.

Teopus monst

CkamsipHoe mone. IIpom3BojgHass MO HaNpaBlIECHUIO W TPAJUECHT.
[Ipumepsl BbluMciieHM W OpwiokeHus. Bekxropnoe mose. I[lorok
BEKTOPHOI'O TOJIA Yepe3 OPUEHTHUPOBAHHBIE IIOBEPXHOCTH, €r0
cBOiCTBAa M (¢u3nueckuidi cMbIcit. Teopema OcTporpajckoro.
JluBepreHuuss BEKTOPHOIO IOJI, €€ CBOWCTBA M BBIYMCICHUE B
JNEKAPTOBbIX KoopauHaTtax. Ou3nyecknii CMBICT JIUBEPTrECHINM.
CosleHOMIAJIBHOE TI0JIE, €ro CBOKMCTBA. PaboTa CHJIOBOrO IIOJI.
Hupkymsaumst BexkropHOro nosst. Teopema Ctokca. PoTop BEKTOpHOTO
MOJIsl, €r0 CBOMCTBA M BBIYMCICHUE B JEKAPTOBBIX KOOpAUHATAX.
3agaun, OPUBOASIIME K TMOHSITHUIO KPUBOJWHEWHBIX WHTETPAJIOB.
OnpeneneHue KpUBOJMHEWHBIX HHTETpaioB 1-ro poma. OCHOBHBIE
CBOMCTBA  KpHUBOJMHEWHBIX  HWHTErpajioB  l-ro  poma. Ux
reomeTpuieckue W - (usmueckue npuwiokeHus.  OrnpeneneHue
KPUBOJIMHEWHBIX HWHTErpaiioB 2-ro poja. (OCHOBHbIE CBOMCTBa
KPUBOJIMHEWHBIX WHTETPAIIOB 2-TO pojad. YCIOBHE HE3aBHUCHMOCTHU
KPUBOJIMHEMHOr0 WHTErpajga 2-ro  pojga oOT (opMbl TyTH.
IToreHunanpsHOE MOJIE, €r0 CBOMCTBA. Y CIIOBHE NOTEHIUAIBHOCTH.
CriocoOsI oripeieNieHns OTeHIIHANA.

4.3. Jlekuun

Ne /i1

O0BeEM YacoB

OuHo-
Ha3zBanue tembl 3aouHas
Ounas popma 3a04Has

dbopma

dbopma

Cewmectp 1

36 - 8

Tewma 1. | JIuneiinas anredpa 12 -

Tema 2. | AHanuTudeckasi reOMeTpus 12 -

Tema 3. | MareMaTUYeCKUN aHAIN3 12 -

Cemectp 2

O[O\

36 -




Tema 3. | MaTemMaTHYECKUN aHATU3 12 - 4
Tema 4. | KoMIuiekCHbBIN aHamu3 8 - 1
Tena S. Huddepennmanbabie 16 - 3
ypaBHECHHUS
Cemectp 3 36 - 8
Tema 6. | Teopus psjioB 14 - 2
Tena 7. KpatHeile ¥ mOBEpXHOCTHBIE 14 - 3
WHTETPAJIBI
Tema 8. | Teopus nosst 8 - 2
Uroro: 108 - 32
4.4. llpakTnyecKkne 3aHATHSA
O06nem JacoB
Ne /it Ha3zBaHue TeMBbI Ouio- 3aounas
Ounas popma 3a04HAS
dbopma dbopma
Cemectp 1 36 - 8
Tema 1. | Jluncitnas anredpa 12 - 2
Tema 2. | AHaUTHYECKAsi TEOMETPUS 12 - 2
Tema 3. | MaTemaTH4eCKUil aHATU3 12 - 6
Cewmectp 2 36 - 8
Tema 3. | MaTemaTH4eCKUid aHATU3 12 - 4
Tema 4. | KoMIieKCHbIN aHAIN3 8 - 1
Tena S. Huddepennmanbabie 16 - 3
ypaBHEHHUS
Cemectp 3 36 - 8
Tema 6. | Teopus psiaoB 14 - 2
Tena 7. KpatHpie W TOBEpXHOCTHBIC 14 - 3
HHTETpaJibl
Tema 8. | Teopus nomns 8 - 2
Hroro: 108 - 32
4.5. JladbopaTopHbie padoThI
.Ha60paTOpHBI€ pa6OTBI 10O JUCHHUIITTMHC HC IIPCAYCMOTPCHEI.
4.6. CamocTosiTeJibHAs padoTa CTYICHTOB
O0beM yacoB
OuHo-
Nen/m | Ha3Banue Tembl Bux CPC Ounas 3aouHas
(bopma 3a04yHas dbopma
dbopma
Cemectp 1 108 162
. MOATOTOBKA K KOHTPOJIbHOM
Tema 1. fﬂ?ﬁ%ﬁgaﬂ pabore; BBITIOJIHEHHUE 36 54
WHIVMBUAYATBHOTO 33 JaHUS
AHAHTHeCKas MOJrOTOBKA K KOHTPOJIbHOM
Tema 2. pabore; BBITIOJIHEHHUE 36 54
TeOMETPHS
WHIVMBUAYATBHOTO 33 JaHUS
Tema 3. | MaremaTuyeckuil | MOJATOTOBKA K KOHTPOJIbHOM 36 54
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aHaM3 paborte; BBITIOJTHCHHE
WHJIMBUIYaJIbHOTO 3aaHus
Cewmectp 2 - - 162
MaremaTtnuecknii | TOATOTOBKAa K KOHTPOJbHOU
Tema 3. - - 54
aHajau3 pabore;
Tema 4. KommuiekcHslii MOATOTOBKA K KOHTPOJIbHOM i i 54
aHaJIu3 pabore;
Tema 5. Huddepenunans | MOATOTOBKAa K KOHTPOJBHOMN i i 54
HbI€ YPaBHEHHUS pabore;
Cemectp 3 72 - 180
IIOATOTOBKA K KOHTPOJIBHOM
Tema 6. | Teopus psiaoB pabore; BBITIOJIHEHHUE 24 - 60
WHJIMBUIYaJILHOTO 3aJaHus
Kparnsie U | IOArOTOBKA K KOHTPOJIBHOU
Tema 7. | moBepxHOCTHBIE | paborTe; BBIIIOJIHCHHE 24 - 60
MHTErpaJIbl WHJMBHYaJIbHOTO 3aJaHusl
IIOATOTOBKA K KOHTPOJIBHOM
Tema 8. | Teopus nosst pabore; BBITIOJIHEHHUE 24 - 60
WHJIMBUIYaJILHOTO 3aaHus
Hroro: 180 - 472

4.7. KypcoBbie pad0Thl/IPOEKTHI.
KypcoBsie paboThI MO JUCIUIUIMHE HE MPEyCMOTPEHBI.

5. O6pa3oBaresibHbIE TEXHOJIOT U

[IpenonaBanue AUCUUILIAHBI BEAETCS C IPUMEHEHUEM CIIETYIOIINX BUIOB
00pa3oBaTeNbHbBIX TEXHOJIOTHIA:

— TPAIUIIUOHHBIE OOBICHUTEIHHO-UIUTFOCTPATUBHBIE TEXHOJIIOTHH, KOTOPbIE o0ecrey
BPEMEHU;

— T€XHOJIOTUHU MPOOJIEMHOT0 0O0yUYEHHS, HAPABJICHHBIC HA Pa3BUTHE NTO3HABATEIBHO
pa3pellieHue KOTOPBIX IO3BOJIAET CTYJEHTaM AaKTHUBHO YCBauWBaTh 3HaAHUS
(MCTIOJIB3YIOTCSI TOMCKOBBIE METO/IbI; TOCTAHOBKA MTO3HABATEIBHBIX 3a]1a4);

— TEXHOJIOTHH Pa3BHBAIONIETO OOYYCHHS, TTO3BOJISIONINE OPUECHTUPOBATH
y4eOHBI TIpomecC Ha TMOTCHIMAIbHBIE BO3MOKHOCTH CTYIEHTOB, UX
peanu3anuio U pa3BUTHE;

— TEXHOJIOTUU KOHLIEHTPUPOBAHHOTO 00YUYEHUs, CyTh KOTOPHIX COCTOUT B CO3/IAHUU
CHUCTEMHOTO U3yUYEHHUS COJIEP>KaHMs yUeOHBIX NUCIHIUIMH 32 CYET 00bEeIMHECHUS
3aHATUN B TEMaTHYECKUE OJIOKH;

— TEXHOJIOTUU MOIYJIBHOTO OOYYEHHUS], AIOIIHE BO3MOKHOCThH 00eCIeYeHusI THOKOCT
WHIMBUYyAIbHOMY Y4eOHOMY TIJIaHy);

— TexHoJoruu AuddepeHInpoBaHHOr0 00yUeHUsI, 00eCTIeUNBAIONTUE BO3ZMOKHOCTD
peanu3oBaTh B KYyJbTYPHO-0Opa30BaTEIbHOM MPOCTPAHCTBE YHUBEpPCUTETA
UJICI0 CO3JJaHUsI PABHBIX BO3MOXKHOCTEH JIJIsl TOJIy4eHHs] 0Opa30BaHUS

— T€XHOJIOTUY aKTUBHOT'O (KOHTEKCTHOTO) OOYy4YEHUSs, C TOMOIIIBI0 KOTOPBIX OCYIIECT
METO/Ibl O0y4EHUS) U T.J.

MakcumanbHas 3(p(PEKTUBHOCTD MEIaroOrnYeCcKOro npouecca JOCTUraeTcs
NyTeEM  KOHCTPYMPOBAHUS  ONTUMAIBHOTO  KOMIUIEKCA  MEJaroruyecKux
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TEXHOJOTUM W (WIM) WX DJIEMEHTOB Ha JIMYHOCTHO-OPUEHTHUPOBAHHOM,
NEeSTeIbHOCTHOM, JUAJIOTMYECKOM OCHOBE UM UCIOJIb30BAaHUS HEOOXOJIMMBIX
COBPEMEHHBIX CPEJICTB 00yUCHUS.

6. ®opMBbI KOHTPOJISA 0CBOCHHS 1M CHHMIINHBI

Texymas arrecranuss CTYAEHTOB INPOU3BOOUTCA B JUCKPETHBIC
BPEMEHHBIE  MHTEPBAJIBI  JIEKTOPOM  WJIM  [PENOJaBaTeiIeM,  BEAYLIUM
NPAaKTHYECKHUE 3aHATHUS MO TUCIUIUIMHE, B CIEAYOMuX (popmax:

— (¢poHTANbHBIE U UHIUBUAYATbHBIE OTPOCHI;

— KOHTPOJIbHBIE PabOTHI;

— 3aIIUTa UHAUBUIYAJIbHBIX 3aJaHHMN.

@OoHABI OLEHOYHBIX CPEACTB, BKIKOYAOIINE THUIIOBBIE WHIWBUAYAJIbHBIC
3aJlaHus, KOHTPOJIbHbIE pa0OThl, MO3BOJSIONINE OUEHUTh PE3YyJIbTaThl TEKYILEH
U IPOMEXKYTOUYHOH aTTecTallud OOyYarolMXcs 10 JaHHOW JUCUUIUIMHE,
NOMEILIAIOTC B MPWIOKEHUH K paboyeil mporpaMMe B COOTBETCTBHU C
«IlonoxeHnem o GoHJIE OLIEHOUHBIX CPEICTBY.

IIpomexxyTouHass arrecrauys IO pPe3yiabTaTaM OCBOCHMS JIUCLUILIMHBI
OPOXOAUT B (pOpME MUCBMEHHOTO 3K3aMEHA, BKIIIOYAIOLIEr0 TEOPETUUYECKHUE
BOIIPOCHl M MPAKTUYECKUE 3aJaHusd. B ciyyae HEIOJHOro, CIIOPHOTO WIH
HEKOPPEKTHOTO BBITNIOJHEHHS 3aJaHUs IHACBMEHHOIO JK3aMEHA, JOIYyCKaeTCs
YTOUHSIIOIIMA YCTHBIM ONPOC CTYJAEHTA, HA OCHOBAaHMM KOTOPOTO BO3MOXHA
KOPPEKTHPOBKA OLEHKHU PE3YJIbTATOB MPOMEXKYTOUHOU arrecranuu. Jlomyck k
IIPOMEKYTOUYHOM AaTTECTAMM IPOU3BOJAUTCS HA OCHOBAHWUU IOJIOKUTEIBHBIX

PE3yNBTAaTOB MO BCeM (opMaM TEKYIIETO KOHTPOJIS.
B sKk3aMeHaNMOHHYI0O BEIOMOCTh M 3a4YETHYI0 KHMKKY BBICTABIISIOTCS
OIICHKH IO IIKaJie, TPUBEJCHHOU B TaOIHIIE.

IIkana onernBaHusg

XapakTepucTUKa 3HAHUS TPEMETA U OTBETOB

oTIN4HO (5)

CryaeHT miyObOKO M B IOJHOM OOBEME BIaJEET NPOrpPaMMHBIM
MaTepuaioM. I'paMOTHO, MCUEpIBIBAIOIIE U JIOTUYHO €r0 H3jaracT B
YCTHOH Wi mucbMeHHO# (hopme. [Ipr 3TOM 3HaeT peKOMEHIOBaHHYIO
JIUTEPATypy, NPOSIBIIIET TBOPUECKUM NOAXOJ B OTBETaX Ha BOIIPOCHI U
IPaBUIBHO OOOCHOBBIBAET IPHUHATBHIE PELIEHUS, XOPOLIO BIIAJIEET
YMEHUSIMU ¥ HaBbIKaMU IIPU BBIIIOJHEHUH IPAKTUYECKHX 33Ja4.

xoporio (4)

CryneHT 3HaeT NpOrpaMMHBIA MaTepuall, I'PaMOTHO M IO CYTH
u3jIaraeT ero B YCTHOW WM THCbMEHHOW (opMme, aomyckas
HE3HAYUTEIbHbIE HETOYHOCTM B  YTBEPXKIEHUSAX, TPaKTOBKaXx,
ONpPENEICHUAX W KaTErOpUsAX WIM HE3HAYUTEIBbHOE KOJUYECTBO
omn6Ook. [Ipu aToM Biageer HeOOXOAUMMBIMUA YMEHUSMHU U HaBbIKAMU
IIPU BBIIIOJHEHUHU IPAKTUYECKHX 3a/1a4.

YIIOBJIETBOPUTENHHO (3)

CTyneHT 3HAeT TOJNBKO OCHOBHOW MPOTpaMMHBIA Marepual,
JIONyCKaeT HETOYHOCTH, HEJOCTATOYHO YETKHE (HOPMYIHPOBKH,
HETOCJICI0BAaTEIbHOCTh B OTBETaX, M3JIaraeMblX B YCTHOW WIIH
nucbMeHHOU Gopme. [Ipu 3TOM HETOCTATOYHO BIIAJICET YMEHHUSIMH U
HaBBIKAMHU TIPH BBINOJIHEHUH TPAKTUYECKUX 3aaad. Jlomyckaer 1o
30% omnOOK B U3JIaraeMBIX OTBETAX.

HEYOBJIETBOPUTEIBHO (2)

CTy,Z[eHT HE 3HAeT 3HAYMTEIILHOM YacTH IporpaMMHOIo Marcpuajia.
HpI/I 9TOM OOMYCKACT NPHUHIHUIINATIbHBIC OIIMOKH B J0Ka3aTCiIbCTBaAX,
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B TPAKTOBKE MOHSATUUA M KaTErOPHil, MPOSBIAET HU3KYIO KYJIbTYpYy
3HAHWUM, HE BJIAJECET OCHOBHBIMM YMEHHSIMU M HABBIKAMHM [pHU
BBIIIOJIHEHUM TpakTUYecKuX 3agad. CTyAeHT OTKa3bIBaeTcsi OT
OTBETOB Ha JONOJHUTEIIbHBIE BOITPOCHI.

7. YueOHO-MeTOOMYECKOe M  NPOrpaMMHO-HH(OPMAIMOHHOE
ol0ecreyeHne JMCUMIINHBI:

a) OCHOBHAs JIMTEepaTypa:

1. Kupkunackuii A.C., MaTemaTu4eckuii aHamm3 : YdeOHoe mocoOue s
By30B / Kupkumnckuit A.C. - M.: Axagemuueckuii I[Ipoexr, 2019. - 526 c.
(Gaudeamus) - ISBN 978-5-8291-3040-4 - Texkct : amektponnbii // DbC
"KoHcynbTaHT cTyneHra” : [caliT]. - URL :
http://www.studentlibrary.ru/book/ISBN9785829130404.html (naTa oOpamienwus:
02.09.2019). - Pexxum noctyna : o mOAMKUCKE.

2. Makcumenko B.H., Kypc maremarnueckoro aHamuza : Y4eOHHK /
Makcumenko B.H. - HoBocubupck : U3a-Bo HI'TY, 2016. (Cepus "YueOHuKH
HI'TY") - ISBN 978-5- 7782 2914-3 - Tekctr : oanekrponnbii // ObC
"KoHCynbTaHT cryaeHTa" : [caiit]. - URL :
http://www.studentlibrary.ru/book/ISBN9785778229143.html (nata 06pameHH;1:
02.09.2019). - Pesxxum octymna : 1Mo moAmnucKe.

3. ITomoB B.C., Jluneitnas anrebpa : yuebnoe mocodue / B.C. Ilomos - M. :
N3parensctBo MI'TY um. H. 3. baymana, 2016. - 251 c. - ISBN 978-5-7038-
4305-5 - Tekct : anexrponnsii / ObC "KoHcymbpTaHT cTymeHTta" : [caWlT]. -
URL : http://www.studentlibrary.ru/book/ISBN9785703843055.html (mata
obpamenusi: 02.09.2019). - Pexxum qoctymna : 1Mo MOAMHCKE.

4. Yeromun A.Il., Jluneiinas anreOpa W aHAIUTUYECKAsh TEOMETPHS :
yaeOHoe nocooue / Yeronun A.IL. - PoctroB v//] : U3a-Bo FODY, 2015. - 150 c. -
ISBN 978 5-9275-1728-2 - Tekct : anexktponHbii // DBC "KoncynbraHT
cryaeHra" : [cailT]. - URL :
http://www. studenthbrary ru/book/ISBN9785927517282.html (nara 06pameHH;1:
02.09.2019). - Pesxxum octymna : 1Mo moAmnucKe.

0) JOMOJIHUTEJIbHAS JIUTEepaTypa:

1. bexnemumer /I. B. Kypc ananuThdeckoil TeOMETpUM M JMHEUHOU
anreopsl [Tekcr] : yaeOnuk / JI. B. bexnemumes. - 5-¢ uza., mepepad. - M. :
Hayxka, 1984. — 320 c.

2. bepmant A. ®. Kparkuii kypc Maremarnyeckoro aHanmsa [Tekct] :
yuebnuk / A. ®@. bepmant, U. I'. ApamanoBud. - 8- u3f., ucmp. u A0m. - M. :
Hayxka, 1973. — 720 c.

3. bepman I'. H. COopHuk 3agad mo Kypcy MaTeMaTHYECKOro aHaiu3a
[Tekct] : yue6. mocobue / I'. H. bepman. - 20-e uzn. - M. : Hayka, 1985. - 384 c.

4. HNanxo I1. E. Beicmias maremMaTtuka B YNpaXKHEHUAX M 3a1adax: Yueo.
[Tocobue nns By3oB / I1. E. Jlanko, A. I'. ITonos, T. . KoxeBuukona, C. II.
Hanko. — 7-e wm3ap., ucnp. - M. : OOO «M3marensctBo ACT»: OOO
«M3natensctBo «Mup u O6pazoBanue», 2014. - 816 c.
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5. Knerenuk JI. B. CoopHuK 3a1a4 o aHamTHu4eckoi reomerpuu [Teker] :
yue0. mocooue s Bry30oB / JI. B. Knerenuk ; mox pea. H. B. Edumosa. - CII6. :
"CneuunanbHas nureparypa', 1998. - 200 c.

6. I'pubanoB B. M. Beicmias maremaruka. Kypc nekmuit. Y. 1 [Tekcr] / B.
M. I'pubanos, H. M. Kpamaps, O. I1. lIBen. - Jlyrauck : U3n-so BHY um. B.
Hans, 2002. - 164 c.

7. I'pubanoB B. M. Beicmias maremaruka. Kypc nekmuit. Y. 2 [Teker] / B.
M. I'pubanos, H. M. Kpamaps, O. I1. llIBex. - JIyranck : M3a-so BHY um. B.
Hans, 2002. - 144 c.

8. I'pubanos B. M. Bricmias matemaruka. Kypce nexmuii. Y. 3 [Teker] / B.
M. I'pubanos, H. M. Kpamaps, O. I1. llIBex. - JIyranck : M3a-so BHY um. B.
Hans, 2003. - 174 c.

9. llInennep B. E. Kparkuii kypc Bbicuieil MatemMatuku. B 2 1. [Teker] :
yue0. mocooue / B. E. llneitnep, A. U. Cayuxuii, A. C. lllymos. - 2-¢ u3sn.,
nepepad. u nom. - M. : Beicmi. mikona, 1978. - 328 c.

10. COopHUK 3a1a4 110 MaTeMatuke JJig BTy30B. Y. 1. JIunelinas anrebpa u
OCHOBBI MaTemaTudeckoro aHanusa [Tekcr] : yuel. mocobue / moa pea.: A. B.
Edumosa, b. I1. JlemunoBuua. - M. : Hayxka, 1981. - 464 c.

11. COopuuk 3amau mo martematuke st BTy3oB. Y. 2. CreuuanbHbIe
paszmensl MaTeMaThudeckoro ananusa [Teker] : yue6. mocobue / mox pen.: A. B.
Edumosa, b. I1. JlemunoBuua. - M. : Hayxka, 1981. - 368 c.

12. Byrpoe f. C. Beicmas matematuka. B 3 1. [{uddepennmansaoe u
uHTerpanbHoe ncuucienue [Tekcer] : yaeOnuk s By3o / 5. C. byrpos, C. M.
Huxonbckuil. - 8- uzm., crep. - M. : poda, 2007. - 509 c.

13. Kynpssies B. A. Kpatkuii kypc Bbiciielr matematuku [TekcT] : yueo.
nocobue / B. A. Kynpssues, b. I1. JlemunoBuy. - 4-e uzj., nepepad. u joi. - M. :
Hayka, 1975. - 624 c.

14. TTuckynoB H. C. duddepenuumanbHoe U UHTErPaIbHOE MUCUYHCIICHUS:
Hns Bry3oB. [Tekcr] : yue6. mocodue / H. C. Iluckynos. - 13-¢ uza. - M. :
Hayka, 1985. - 560 c.

15. Bbyrpos f. C. JduddepeHnmanbHoe W HHTETPaIbHOE HCUYUCICHHUE
[Texcrt] : yueOnuk / S. C. byrpos, C. M. Hukonbckwuii. - M. : Hayka, 1984. - 432
C.

B) METOANYECKHE YKAZAHMS:

1. MeTtoauyeckrne peKOMEHIAUMA W COOPHUK TPUMEPOB JIJISI BBHITOTHCHUS
VH/IMBUIYaJbHBIX 33JlaHUWA 10 BbICHIEH Maremaruke. Pasnen: «JIunelHas u
BEKTOpHAsi anreOpa» IJisg CTYJICHTOB HWHXXECHEPHBIX, JJICKTPOTEXHUYECKUX M
HPKOHOMHUYECKUX HaIpaBJICHUI MOATOTOBKU [DJIEKTPOHHBIN pecypc] / cocT.: B.
B. Maneii, /1. B. Maneii, B. C. llenokos. - Jlyrauck : JIHY um. B. [Jama, 2019.
- 156 c.

2. Metoauyeckue yka3zaHUS K MPAKTUYECKOW paboTe MO JUCHUILIIAHE
“Bpiciiasi MmaTeMatuka” [DnekTpoHHbIN pecypc] . U.1 : Jluneitnas anreOpa u
aHanuThueckas reometpus / coct.: B. B. Maunsiit, [I. B. Mansiii. - Jlyrauck :
JII'Y um. B. dans, 2015. - 82 c.
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3. Meroauueckue ykazaHUsi K MPaKTUYECKONM paboTe MO JUCIUIUIMHE
“Bricmias mateMatuka” [DnekTpoHHBIN pecype] . Y. 2 : JuddepenunanpHoe
ucuucaenue / coct.: B. B. Mansiit, JI. B. Mansriit. - JIyranck : JIT'Y um. B. Jlans,
2015.-71 c.

4. Metoauyeckue yKa3zaHUA K MPAKTUYECKOW paboTe MO JUCUUILIIUHE
“Beicmiass Marematuka’ [DnekTpoHHbI pecypc] . Y. 3 : HurerpanbHoe
ucuucaenue / coct.: B. B. Mansiit, JI. B. Mansriit. - JIyranck : JIT'Y um. B. Jlans,
2015.-70c.

5. Meroaudeckue yKa3aHUS K TPAKTHYCCKOH paboTe MO JUCITUTUIMHE
“Bpicmias MareMatuka” [OnekTpoHHbId pecypce] . Y. 4 : OyHKUMH MHOTHX
nepemeHHbIX. [luddepenumnansusie ypaBHeHus / coct.. B. B. Mamsrii, JI. B.
Mamsriit. - Jlyranck : JII'Y um. B. [Jans, 2015. - 67 c.

6. Meroguvecknue yka3aHUS K TPAKTHYECKOH paboTe MO JUCITUTUIMHE
“Bpiciiasi Matematuka” [DineKTpoHHBIN pecypc] . U.5 : Psamger / coct.: A. B.
Bumnesckuii, B. B. Mansii, [[. B. Mansriii. - Jlyrauck : BHY um. B. Jlans, 2013.
- 80 c.

7. Meroauueckue ykazaHUsi K MPaKTUYECKONM paboTe MO JUCIUIUIMHE
“Beicmiass  maremaruka’®  [DnekTpoHHbI pecypc] . Y.6 :  Kparthsie,
KPUBOJIMHEHHBIC, TTOBEPXHOCTHBIE WHTErpaibl. Teopus mons / coct.. A. B.
Bumnesckuid, B. B. Maneii, /1. B. Mansiit. - JIyrauck : BHY um. B. [lans, 2013.
- 80 c.

I') HHTePHET-pPecypChI:

MuHuCTepcTBO HAayKH | BhIcIIero oOpa3oBanus Poccuiickoit @exeparuu
— https://minobrnauki.gov.ru/

denepanpHas ciy’)x06a 1o Haa30py B cdepe oOpa3oBaHUS M HAYKH —
http://obrnadzor.gov.ru/

[Topran denepanbHBIX rOCYJapCTBEHHBIX 00pa30BaTEIbHBIX CTaHAAPTOB
BBICIIETr0 0Opa3zoBanus — http://fgosvo.ru

®enepanbHbIil moptan «Poccuiickoe oOpazoBanue» — http://www.edu.ru/

Nudopmarnmonnas cucrtema «EquHoe okHO JocTyrna K 00pa3oBaTeIbHbIM
pecypcam» — http://window.edu.ru/

®enepanbHblil LEHTP HHPOPMALMOHHO-00Pa30BaATEIbHBIX PECYPCOB —
http://fcior.edu.ru/

DJIeKTPOHHBIE OMOJIHOTEYHbIE CUCTEMBI M PeCYpPChI

DOnexkTpoHHO-OMOMMoTeyHass cucrema «KOHCYJIbTaHT —CTylIeHTa» —
http://www.studentlibrary.ru/cgi-bin/mb4x

DIEKTPOHHO-ONOIMOTETHAS cucrema «StudMed.ru» —
https://www.studmed.ru

HNupopmanuoHHbIi pecypc OudIMOoTeKH o0pa3oBaTe/IbHOM
OpraHu3anun

Hayunas 6ubnuorexka umenu A. H. Konsiea — http://biblio.dahluniver.ru/
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8. MarepuajbHO-TeXHUYECKOE o0ecnevyeHne QU CIUTITHHbI
OcBoeHUE IUCHUIUIMHBI «MartemMaThka» MpearnoiaaracT HCIOJb30BaHUE
aKaJeMUYECKUX ayJAUTOPUN, COOTBETCTBYIOIIMX JACHCTBYIOIIMM CAaHUTAPHBIM U

IIPOTHUBOIIOKAPHBIM ITpaBHUJIaM U HOpMaAM.

[Ipouee: pabouee MecTO MperofaBaTeis, OCHAIEHHOE KOMITBIOTEPOM C
noctynom B IHTEpHET.
[IporpammHoe oOecrieyeHue:

DYyHKUMOHAIbHOE
Ha3HAYEeHHe

BecniiaTHoe
NMporpaMMHoe
obecneueHmne

CceblIKHI

OducHblii maker

Libre Office 6.3.1

https://www.libreoffice.org/
https://ru.wikipedia.org/wiki/LibreOffice

OnepanmoHHas

https://ubuntu.com/

cucreMa UBUNTU 19.04 https://ru.wikipedia.org/wiki/Ubuntu
Bpayzep Firefox Mozilla http://www.mozilla.org/ru/firefox/fx
Bpayzep Opera http://www.opera.com

[To4ToBBIIi KITUEHT Mozilla Thunderbird http://www.mozilla.org/ru/thunderbird

daiis-MeHeIKep

Far Manager

http://www.farmanager.com/download.php

ApxuBaTop 7Zip http://www.7-zip.org/

N http://www.gimp.org/
Fg ag:izewnn 1(\}4131\:1[3) la(tiGoljlllj)ro Iiz?f)e http://gimp.ru/viewpage.php?page_id=8
pea P pu g http://ru.wikipedia.org/wiki/GIMP
Penaktop PDF PDFCreator http://www.pdfforge.org/pdfcreator
Aynauormeriep VLC http://www.videolan.org/vlc/
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