MHNHOBPHAYKHN POCCHUN
denepanbHOE rocy1apcTBEHHOE OFOKETHOE 00pa30BaTEIbHOE YUPEIKICHHUE
BBICIIIET0 00Opa3oBaHuUs
«TBepckoil rocy1apcTBeHHbI TEXHHYECKHH YHUBEPCUTET»

(TBI'TY)
YTBEPXIAIO
[IpopekTop
1o y4ebHou padbore
3.10. MaiikoBa
« » 2021 1.

PABOYAS ITIPOTPAMMA
JTUCIUTUIUHBI 00513aTeNbHOM YacT bioka 1 «JIuCIUIInHbl (MOTYIIH )»

«MaTeMaTuKa»

Hampasnenue nonroroBku 6akanaspos — 38.03.06 Toprosoe nerno.

Hanpasnennocts (mpoduis) — Kommeprus

Tumsl 3a1a4 npodeccuoHanbHON NEATCIIbHOCTH: OpraHu3allMOHHO-
YIIPaBJICHYECCKU .

®opma 00ydyeHus: — ouHas

®dakynbTeT UHPOPMAIIUOHHBIX TEXHOJIOTUM
Kadenpa «MudbopmaTiky u npuKiIaHON MaTEMaTUKI)

Teeps 20



Pabouas mporpamma aucuuruinabl cooTBeTcTBYyeT OXOII moaroroBku 6akanaBpos
B 4aCTH TpeOOBaHUM K pe3ysbTaTaM 00y4eHHUs 110 AUCHUIUIMHE U y4eOHOMY IIaHy.

Pa3zpaboTunk nporpammsl: gorueHTt kadeapsr UM M.A. CmupHOBa

[Tporpamma paccmoTpeHa u ooopeHa Ha 3acenanuu kadeapsr UTIM

« » 20 r., mpotokoi Ne

3aBenyromuii kadeapoi E.E.®omuna
CornacoBaHo:

HavanpHUK yueOHO-METOUYECKOTO

ornena YMY J.A. BapuykoB

Havaneauk otaena
KOMILIEKTOBaHMS
30HAJIbBHOW HayYHOU OMOIMOTEKU 0.®. XXmbrxoBa



1. Hean u 3a0a4u JUCHUILTHHBI

Heabio u3yueHust TuCUUILIMHBL «MaTeMaThkay SIBISIOTCS pa3BUTHE CIIOCOOHOCTEN
K JIOTHYECKOMY MBIIIJIEHUIO, UCCIECIOBAHUIO U PEUICHUIO PA3JIMYHBIX TEXHUUYECKUX 3a]1a4,
BbIpabOTKa YMEHUS AHAJIM3UPOBATh MOJTy4YEHHbIE pEe3yJIbTaTHI, HAaBBIKOB
CaMOCTOSITENIbHOTO U3YyUYE€HU JINTEPATYPhI 10 MATEMATUKE U €€ MPUIOKECHUSM.

3agayaMm  TUCHUIUVIMHBI SIBJISIIOTCA  OOy4Ye€HHE OCHOBHBIM MAaT€MaTHYE€CKUM
METO/IaM, HEOOXOJIMMBIM [IJIi aHalu3a W MOJCIUPOBAHUS TMPOLECCOB, SBIICHUIH,
YCTPOMCTB; 03HAKOMJIEHHE C METOJIaMH OOpabOTKM M aHaJIM3a YHUCIEHHBIX U HATYPHBIX
AKCIIEPUMEHTOB; BBIPA0OTKA yMEHHUS aHAJIM3UPOBATh TMOJIYYEHHBbIE PpE3yJIbTaThl,
BBIPa0OTKAa HABBIKOB CAMOCTOSITEIIBHOTO HW3YYEHHS JTUTEPATyphl MO MaTeMaTHUKE U ee
IIPUIIOKEHUSIM.

2. Mecto nucuuninnbl B cTpykrype QOOII

JuctunarHa oTHOCUTCS K oO0s3aTenbHOM dactu bioka 1 OIT BO. Jlns ocBoeHust
TUACHUIUIMHBL «MaremaTuka» CTYyAEHTbl WCIOJB3YIOT 3HAHWS, YMEHUS W HAaBbIKU,
chopMUpOBaHHBIE B XOJI¢ M3YUCHHS MaTeMaTUKH B MPOIECCE JOBY30BCKOIO OOyYECHUSI.
OcBoeHME JTaHHOW AUCIHUILIMHBI SIBJSETCS HEOOXOIMMOW OCHOBOM IJisi TIOCJIEIYIOIIETO
U3YUYEHUs] JTUCHUIUIMH, COMNPSDKEHHBIX C MOpodecCHoHaIbHBIMU  CTaHJIApTaMU U
popUILHON HAITPaBIEHHOCTHIO.

[IpuoOpeTeHHble 3HAHUST B paMKaxX JIaHHOM JWCIUIUIMHBI TMOMHMO  HX
CaMOCTOSITEJIbHOTO 3HAYCHMS SIBISIOTCS OCHOBOW ISl M3y4eHUsA KypcoB «CTaTUCTUKAY,
«DKOHOMETPUKAY, «DKOHOMHKA PEATPUATHS, 151 TPYTUX JTUCIUTUIVH,
npodeccruoHallbHas ~ MOATOTOBKAa IO  KOTOPBIM  MPEAINojaracT  HCIOJIb30BaHUE
MAaTEMaTUYECKUX METOAOB MPHU PEINICHUHW 3aJ1a4, a TAKXXE IMPHU BBITIOJHEHUHU BBITYCKHOU
KBATU(PUKAIIMOHHOMN pabOTHI.

3. IlnanupyemMbie pe3yJibTAaThl 00yYeHHsI M0 TUCHHUIJIMHE
3.1 Ilnanupyemblie pe3yJbTaThl 00y4eHHS M0 AMCHUIIHHE

Komnerenumus, 3akpemnieHHas 3a aucuuivinion B OXOII:

OIIK-2. Cnoco0eH ocCymecTBJIsATh c00p, 00padOTKY M aHAJM3 JAHHBIX,
HEOOXOAMMBIX JIUISI pelleHHus] ONepPaTHBHBIX M TAaKTHYeCKHX 3ad1a4d B cdepe
npodeccuoHaIbLHOM 1eATeJIbHOCTH

NuaukaTopbl KOMIIETEHIIUN, 3aKPeIIEHHbIe 3a qucuuiuinaon B OXOIL:

HNOIIK-2.1. Bwibupaem cnocobovl cbopa, o006pabomku U aHaAIU3ad OAHHLIX,
HeoOX00UMbIX Ol peuleHUs ONnepamusHvlX U MAaAKmudeckux 3aoad 6 cghepe
npogheccuoHabHOU OesimenbHOCMU.

NOIIK-2.2. [Ilposooum npogeccuonanvhyro 006pabomKy U aHATUMUYECKOE
ucciedosanue OAHHbLLX, He0OX0OUMbBIX OJIsl peuleHUsl ONePAMUBHbIX U MAKMUYECKUX 3a0ay
8 cqhepe npogheccuoHanbHOl OessmenbHOCMU.

3HaTh:

31. Metoapl, mpouenypbl, OCHOBHbIE TEPMHUHBI, NpaBuia, MNPUHIUIBL, (AKTHI,
napaMeTpbl W KPUTEPUH MPEIMETHOW 00JIaCTH AWCIUIUIMHBI; OCHOBHBIE TEOPEMBI,
(dbopMyIIbl 1 MaTEMATUYECKHUE OTHOILICHUS.



32. Cnoco6s (hopMyIUpOBaHUS U OMPENCICHUS CBsI3el aOCTPAKTHBIX OOBEKTOB;
CIOCOOBI CO3JJaHUS CYXICHUW, OCHOBAaHHBIX HAa BHYTPEHHHMX CBOMCTBaX WJIM BHEIIHUX
KPUTEPUSIX; METOJIbl KPUTHUECKOTO aHAJIN3a JaHHBIX.

33. OOnactd W TpaHUIBl NPUMEHUMOCTH MaTE€MaTUYECKUX METOJO0B; METOJbI
JIOTHYECKOT0 JIOKA3aTeJILCTBA.

YMmers:

VY1. Ucnonp30BaTh SMIUPUUECKUE 3HAHUS B MPEAMETHON 00JIaCTH; UCIIOIb30BaTh
W3YUYEHHBI MaTepuaj B Pa3IMUHBIX CUTYalMSIX; MPUMEHSATh TOJIyYEHHBIE 3HAHUS 10
MaTeMaTHKe MMPU U3YUYCHUH APYTUX TUCITUILINH.

¥Y2. Hucnonb3oBaTh MaTe€MaTHYECKHME METOJbl B MPUKIAIHBIX  3ajJadax
po¢eCCHOHATILHON JICITCIPHOCTH; pa3/eliaTh MaTepual Ha 4YacTH ISl BBISBICHUS
CTPYKTYPBl M B3aHMOCBSI3M MEXJIY YacTsIMH; KKOMOMHHUPOBATH YacTH B CTPYKTYpYy C
HOBBIMU CBOWCTBaMHU; KOHCTPYHPOBATh KAUYECTBEHHbIC U KOJIMYECTBEHHBIC CY>KICHUS,
OCHOBAaHHbIE Ha CTaHJApTaX, TOYHBIX KPUTEPHUSIX, TEOPETUUECKUX MPEANOChUIKAX,
0000IICHHAX.

VY3. BoIsBIATH OUIMOKHU B CYXKJEHUSIX; BBIOUpPATh, KOMOMHUPOBATh M aIallTUPOBATh
METO/IbI K PEIICHUIO0 HECTaHAapTHOM 3a7jaui; 000CHOBBIBATH METO/IbI.

3.2. TexHoJioruu, odecrneyuBawiue popMUpoOBaHHE KOMIIETECHIIMI
[IpoBeneHune TEKIMOHHBIX U IPAKTUYECKUX 3aHATUH.

4. TpynoeMKOCTb TMCHUIIMHBI M BUIbI Y4eOHOH padoThI
Tabnuna 1. Pacnpenenenue Tpy10eMKOCTH JUCITUIIIMHBI 110 BUJAM yu4eOHOUM paboThI

Buj yyeOHoI padoThI 3adyeTHble | AKageMHYeCKHE YAChI
eIMHULIbI

O01ast Tpy10eMKOCTh AUCHUILIHHBI 8 288
AyauTOpHBbIe 3aHATHA (BCEro) 120
B Tom uncze:
Jlexuun 60
[Tpaktnueckue 3auarus (113) 60
JlaGoparopusbie pabotsl (JIP) HE IIPEAYCMOTPEHBI
CamocrosiTeibHass padora 00y4arouMXcH 132+36(3K3)

(Bcero)

B TtoMm uucie:

Kypcosas pabota

KypcoBoit mpoekt HE NPEAYCMOTPEH
PacueTHo-rpadudeckre paboThI HE MPESYCMOTPEHBI
Jpyrue Buabl CaMOCTOSITEIbHON PabOTHI:

- IOATrOTOBKA K MPAaKTUYECKUM padoTam 60
Tekylmuil KOHTPOJIb YCIIEBAEMOCTH U 50
IIPOMEKYTOUYHAs aTTecTanus (3a4er)

Tekymunii KOHTPOJIb YCIIEBAEMOCTH U 22436(sK3)

IPOMEKYTOUYHAs aTTecTalus (IK3aMeH)




IIpakTHyeckasi MOAroTOBKA NMPH
peau3anuu AMCIUILIHHBI (BCEro)

5. CTpykTypa M coaepkaHue TUCHUILTHHBI
5.1. CTpykTypa AMCHUILIAHBI

Tabnuna 2. Moaynu AUCIUIUIMHBIL, TPYJO0EMKOCTh B 4acax U BUJbI Y4eOHON pabOThI

HaumenoBanu¢ Tpya-tb HpaxTn JIao. Cam.
Ne Jleknun q.
MOYJISt 4acel N padoThI padora
ceMecTp
1 | Jluneitnas anre6pa 22 5 5 - 6-+6(2k3)
2 | BekropHas anre0pa 19 4 4 - T+4(5x3)
3 | AHanuTU4yeckas 23 5 5 - 7+6(5k3)
reoMeTpusi
4 | KomIieKCHBIC Yncia 10 1 1 - 4+4(>x3)
S |Ilpenen u 26 5 5 - 10+6(5k3)
HETMPEPBIBHOCTH
GbyHKIIUA OTHON
MIEPEMEHHOU
6 | uddepenuanpHoe 22 5 5 - 7+5(5k3)
ucyuciaeHue QyHKIui
OJHOW NIEPEMEHHOM
7 | AuddepenuanpHoe 22 5 5 - 7+5(5k3)
ucyucieHne QpyHKIui
HECKOJIBKHUX
NEePEMEHHBIX
Bcezo uacoe 3a 1 144 30 30 - 48+36(5x3)
cemecmp
ceMecTp
8 | MnTerpanbHoe 38 9 9 - 20
ucyucieHnne QyHkui
OJTHOW NEPEMEHHOMN
9 | UaTerpanpHoe 34 6 6 - 22
ucuuciaeHue QpyHKuun
HECKOJIBKHUX
IEPEMEHHBIX
10 | OOBIKHOBEHHBIC 38 9 9 - 20
nuddepeHiranbHbIe
ypaBHEHUs
11 | HucnoBelie u 34 6 6 - 22
byHKIIMOHATBHBIC

pAABI




HaumenoBanu¢ Tpya-tb HpaxTn JIao. Cam.
Ne Jleknun q,
MOYJISt 4acel padoThI padora
3aHATHUSA
Bceeo uacos 3a 2 144 30 30 - 84
cemecmp
Bceero Ha qucimiuimny 288 60 60 - 132+36(7K3)
5.2. Conepxkanue TUCUMIIIMHBI

MOAYJIb 1 « JINMHEUHASA AJITEBPA»

Martpuupl. IlpsimoyronbpHas, KBaAparTHas, €IUHUYHAS, TPAHCIIOHHUPOBAHHAS
maTpulbl. HeBblpokneHHas, oOpaTHas MaTpula. OJEMEHTapHble NpeoOpa3oBaHUs

Matpulbl. Panr matpunesl. MeTroasl HaXoXKJeHHUs OOpaTHOW MaTPHUIlbl, ONPENCIICHUS €e
panra. Omnpenenurenu. CpoiicTBa omnpenenureneil. CUCTEMbl JMHEHHBIX YPaBHEHUM.
OnHopoiHass W HEOAHOPOJAHAsT CHUCTEMBbI JIMHEHHBIX aidreOpanvyeckux ypaBHEHHIA.
CosmMmectHOCTh. Teopema Kponekepa - Kanennu. @yHaaMeHTanbHasi CUCTEMA PELICHUM.
Pemenne cucrem NTUHEMHBIX anreOpandeckux ypaBHeHH metoaoM Kpamepa. Jlunerinoie
IPOCTPAaHCTBA. ba3uc nuHeHoro npocrpancTsa. EBKIMAOBO MPOCTpaHCTBO. bunuHelinbie
U KBagpatuunbie Gopmel. JIuHeitHas, OunuHeitHas v KBajpaTuyHas GOpMbI, UX CBOWCTBA.
Martpuiia 1 KaHOHUYECKUW BUJ KBaAPATUIHOU (POPMBI.

MOAVYJIb 2 «<BEKTOPHAS AJITEBPA»

Bekrtopbr (oOmue moHATHS). PaBEHCTBO, KOJJIMHEAPHOCTh, KOMILUIAHAPHOCTH
BeKTOpoB. JlnmHa Bektopa. [Ipoeknmss BekTopa Ha oOCh. ba3nuc Ha MJIIOCKOCTM W B
npoctpaHcTBe. JIuHelHas 3aBHCHMMOCTH BEKTOpPOB. PasnoxkeHue BekTOopa mo Oasucy.
[IpssMOyTOJIBHBIE KOOpPJIMHATHI M HAIMPABJISAIOIIME KOCHHYChl Bekropa. llonsipHble,
WINHApUYECKUe, chepudeckre KoopAuHAThl. CKalpHOE, BEKTOPHOE U CMEIIaHHOE
IPOU3BEACHUS BEKTOPOB, UX CBOMCTBA, (PM3MUECKUI U (WJIM) T€OMETPUUECKUI CMBICIH.
Yrom wmexay BEKTOpaMH, YCJIOBUS HMX OpPTOrOHAIBHOCTH, KOJUIMHEAPHOCTH U
KOMIUTAHAPHOCTH.

MOAYJb 3 kKAHAJIMTUYECKASA 'EOMETPUS

Jlunetinple 0o0BekThl. [Ipsimas nuHus. IlnockocTh. YpaBHeHHE MpsIMOM Ha
IUIOCKOCTH, €0 pa3iinyHble (popMbl. YpaBHEHUS TUIOCKOCTH M MPSMOM B NMPOCTPAHCTBE.
Paccrosinue OT TOYKM A0 MPSIMOM M IUIOCKOCTH. YTJBI MEXIY OOBEKTaMH, YCIOBUS UX
napajyieIbHOCTA, OPTOrOHANBbHOCTH. KpuBble BTOporo mopsnka. Kiaccuduxarus
anreOpanvyeckux KpPUBBIX BTOPOTO  TMOpSAKa HA  IUIOCKOCTH. YpaBHEHHS U
XapaKTepUCTUUYECKUE CBONCTBA KPUBBIX BTOPOro TMOpPsAKAa (OKPY>KHOCTb, DILIUIIC,
runepoOosa, mapadona). McciaegoBanue oOuiero ypaBHEHUsS KPUBOW BTOPOTO MOPSAKA.
[ToBepxnoctn BTOporo mopsaka. Kiaccubukarus anreOpandecKux IMOBEPXHOCTEH
BTOPOI'O IOPsAAKA. YPaBHEHUS U XAPAKTEPUCTUYECKUE CBOMCTBA IMOBEPXHOCTEU BTOPOrO
nopsanka (IMWIMHAPHI U KOHYC BTOpPOro MOpsiaka, cdepa, 3UIMICOUJ, TUNEpOOTIOUIbI,
napaboJIOUIb)

MOAYJIb 4 «kKOMIIVIEKCHBIE YN CJIA»

Kommuiekcubie uncna. @opMbl NpeacTaBiIEHUSA, MOLYJIb U apTYMEHT KOMILJIEKCHOTO
qycia, W300pakeHHe €ro Ha IUIOCKOCTH. JleHcTBHS HaJl KOMIUIEKCHBIMU YHCIIAMH.
®dopmynel Ditiepa 1 MyaBpa. MHorowiensl. Teopema be3y. OcHoBHas Teopema anreopshl.
JlelicTBUTENBHBIE W KOMIUIEKCHbIE KOpHH MHorowieHa. KpatHocts kopHen. Kopau



IPOU3BOJMHBIX  MHOroujgeHa. PasmokeHume  MHOrowieHa ¢ JEHCTBUTEIbHBIMU
Ko3(ppunmeHTaMu Ha MHOXKUTEIIH.

MOAYJb 5 «PEJEJ W HENPEPBIBHOCTh ®YHKIMU OJHOMH
NNEPEMEHHOW»

[Tonsitue muoxectBa. [logmuoxectBo. IlpunannexxHocts 1 BkiIoueHue. CriocoObl
onucaHuss MHOXeCTB. OrpaHMYEeHHOE MHOYKECTBO, €r0 BEPXHUE W HWKHUE TpaHU.
OyHKIMK JACHCTBUTEIBHON TiepeMeHHOW. DyHKIMA Kak OToOpakeHHe MHOXKECTBA.
CnocoObl  3amanusi, 00JacTh ompeneiaeHuss W obOmactb 3HadeHud. Kiaccuduxanus
bynkuuid. Dnemenrapubie Gyukuuu. [lpenen nocnenoBarensHoctTu. [locnenoBaTebHOCTD
kak ¢GyHKIUS HartypaibHOro aprymenta. Kpurepuit Komm cymectBoBanusi mpenena.
Onepauuu Haj CXOAsAIMIMMUCA T1ocienoBatenbHOoCcTAMU. [lpenen ¢yHkunum oaHON
nepemenHoi. [Ipenen ¢ynkiuu B Touke. CBoiicTBa cxonsmuxcs QyHkiui. Kpurepuit
Komm. OpnocroponHue mpezaensl. llepBelii W BTOpOil 3amedaTelIbHbIE IPEAEIIbI.
HenpepriBHOCTS QyHKIMH. HempepblBHOCTH B TOYKE M Ha OTpe3ke. TOUkH pas3pbiBa
¢ynkiun. TeopemMbl 0 QyHKIMSIX, HEIPEPHIBHBIX B TOUKE U Ha OTPE3KE.

MOJYJb 6 «IU®OEPEHIIMAJIBHOE MCYUCJIEHUE ®YHKIUI
OJHOM NEPEMEHHOM»

@OYHKIIMU HECKOJBKUX MEPEMEHHBbIX (OCHOBHBIE MOHATHUs). OOnacTh onpeseneHus,
npeaes, HenpepblBHOCTh. [[0BTOpHBIE Mpenensl, ux cBoucTBa. lIpupamieHuss U yacTHbIE
IPOM3BOJIHBIE MTEPBOTO U BhICIIUX MOpsAAKoB. 9 [IpaBuna auddepenuupoanus. CBOMCTBO
CMEIIaHHBIX MPOU3BOAHBIX. [Iponu3BOAHBIE OT CIOXKHON (GYyHKIMHU U GYHKUUHU, 3aaHHOU
HesiBHO. [lomubiit auddepennman ¢ynkuuu. Onpenenenue. MHBapuaHTHOCTH (HOPMBI
nepBoro auddepennmana. Juddepermnuanst BeIcIIX nopsakoB. McciaenoBanre GyHKIUN
Ha OBKcTpeMyM. [loHsTHE O0€3yCIIOBHOTO M YCIOBHOTO SKCTPEMYMOB, YCJOBHSI HX
cyuiectBoBaHus. Meron MHOxurenen Jlarpanxka. [IpunoxeHust K OLIEHKE NOTPEIIHOCTEN.
AOcCoIIIOTHas U OTHOCHUTEJIbHAs MOTPEIIHOCTH, UX CBs3b M cBoMcTBA. IIpaBuiia oneHkH
MOTPEIIHOCTY 3HAaUeHUN (PYHKIIUU (apTyMEHTOB).

MOAYJIb 7 «JIUPO®EPEHIIMAJIBHOE HCUYMCJIEHUE ®YHKOUN
HECKOJIBKUX IIEPEMEHHBIX»

@DYHKIIMU HECKOJBKUX MEPEMEHHbIX (OCHOBHBIE MOHATHUS). OOMacTh onpeseneHus,
Ipesies, HeNPEPBIBHOCTh. 1I0BTOpHBIE mpenenbl, ux cBoucTBa. [IpupaiieHus U yacTHbIE
IPOM3BOJIHBIE MIEPBOTO U BhICIIUX MOpsAakoB. 9 [IpaBuna auddepenumpoanusi. CBOMCTBO
CMEIIaHHBIX MPOU3BOAHBIX. [Ipou3BOAHBIE OT CIOXKHON (GYyHKIMHU U GYHKUIUHU, 3aaHHOU
HesiBHO. [lonmubit auddepenuman ¢ynkuuu. Onpenenenue. MHBapuaHTHOCTH (HOPMBI
nepBoro auddepennmana. Juddeperiuanst BeicIIX nopsakoB. McciaenoBanre GyHKIUN
Ha OBKcTpemMyM. [loHsTHE O0€3yCIIOBHOTO M YCIOBHOTO SKCTPEMYMOB, YCJIOBHSI HX
cyuiecTBoBaHus. Meto MHOkuUTeNen Jlarpanxa.

MOAYJb 8 «AHTETPAJIBHOE WCYHUCJEHUE ®YHKIHW OJHOM
MEPEMEHHO»

[TepBooOpasnas ¢yHknmmu U ee cBoiicTBa. HeompeneneHubli mHTerpan. OOrmiue
IIPUEMBI UHTEIPUPOBAHUSA: ITyTEM ITOJACTAHOBKYU U MO 4acTAM. [IpaBuia mHTErpupOBaHus.
HNurerpuposanue BBIPAKCHUN, CoZepKaIUX: palOHAILHBIE Ipoou,
TPUTOHOMETPHUYECKHUE byHKUINH, paguKabl, muddepeHuranbHble OMHOMBI.
OrnpeneneHHbpIl MHTETpai. 3a1a4d, MPUBOASAIINE K MOHIATHIO ONPEAEIEHHOIO UHTErpaa.
VYcnoBus CylecTBOBaHUS U CBOMCTBA ONpenesieHHOro murerpana. @opmyina HeroToHa-
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Jleitonnia. HecoOctBeHHble uHTEerpanbl. MHTerpanbl ¢ OECKOHEYHBIMHU IPEIECIAMM.
WNHTerpambl OT (QYHKIUNA, WMEIONUX TOYKHA pa3pbiBa. AOCOIMIOTHAsT W yCIIOBHAS
CXOIUMOCTh. I'eoMeTpuueckue u (PU3nYeCKue MPUIIOKEHUS ONMPENEICHHOr0 MHTerpaa.
[IpaBwia u GopMysbl BBIYKCIACHUS IUIOMIAAN TUIOCKOW (PUTYpHI, IJIWHBI AYTd KPUBOM,
oObeMa Tena BpaieHus. [Ipumepsl pemenus npocTelmmnx GU3NIECKuX 3a1au.

MOAYJIb 9 «MHTEI'PAJIBHOE NCUYUCJIEHUE ®YHKIIUI
HECKOJIBKUX ITEPEMEHHBIX)>

Kparnsie unTerpanel. OnpeneneHus U CBOMCTBA ABOMHOTO U TPOMHOTO HHTETPAJIOB.
[IpaBunbHas 00JaCTh Ha MJIOCKOCTH U B MPOCTPAHCTBE. BripaxkeHue ABOMHOrO (TPOMHOTO)
UHTErpajia 4epe3 JBYKpATHBbIM (TpexXKpaTHblil). JIBOWHOW WHTErpajl B MOJISIPHBIX
KoopJMHaTax. TpOWHOW HMHTETrpan B HWIMHAPUYECKHX M CPEepUuecKuX KOOpIUHATaX.
KpuBonuneitnpie uHTerpansl. OpueHTUpPOBAHHAS KpHUBas, MPOCTOW 3aMKHYTBHIA KOHTYP.
OnpeneneHrss W CBOWCTBA KPHUBOJMHEWHBIX HMHTETPAJOB IEPBOIO MU BTOPOro poja.
MexaHnnueckass WHTEpIIpETaldsl U TpaBUjia BBIYUCICHUS KPUBOJMHEWHBIX HHTErPAJIOB
nepporo u Broporo poma. dopmyna I['puna. VYcinoBus HE3aBUCUMOCTH OT IIyTH
uHTerpupoBanus (popmbl KpuBoi). IlpunokeHus K 3agayaM reoMETpUM U MEXaHUKH.
[IpaBwia u hopMyIibl BRIUUCICHHS: 00beMa Tella, IIIOMIaau TI0CKoH 00acTu (hurypsl) u
YaCTHU ITOBEPXHOCTH.

MOAYJIb 10 «OBBIKHOBEHHBIE JANOOEPEHIIUAJIBHBIE
YPABHEHUS»

Huddepenumanbubie ypaBHeHHs (OCHOBHbIE MOHATHA). OOUMN BUA U TOPSIOK
ypaBHeHUs (CUCTeMbl ypaBHeHuit). Hopmanuzamus cucrembl. O0muii uHTETpasl u ooiiee
pemenue. 3amaya u teopema Kommu. OcoOble perieHus. YpaBHEHHs] MEPBOTrO MOPSJIKA.
[IpaBuna u cmocoObl pelieHHus YpPaBHEHWM, HMHTETPUPYEMBIX B KBaJpaTypax: C
pa3JIeSIONMMUCS IEPEMEHHBIMU, OJHOPOJIHOE, JIMHEWHOE, B MOJMHBIX nuddepeHnmanax,
bepnynmnu, Knepo wm Jlarpamka. YpaBHEHUMs, IONYCKAIOIIME IOHM)KXEHUE NOPSAKA.
[IpaBuia mOHWXKEHUS TOpsKA B CUTyalMsX, KOIrJla B YPaBHEHUU OTCYTCTBYET
He3aBHUCHMasl IepeMeHHas WK (1) Heu3BecTHas (PyHKLIUS U HEKOTOphIE ee IPOU3BOIHbIC,
U3BECTHO YACTHOE peunieHue. JIMHEHHbIE OTHOPOJIHBIE YpPAaBHEHHS C MOCTOSIHHBIMU
korddunrenramu. XapakTepucTHUeCKHMil MHorowieH. IlpaBuna mnocTtpoeHust o001Iero
pelieHusi ypaBHEHUs (CUCTEMbI ypaBHEHU) B Cilydae JNEUCTBUTEIbHBIX, KOMIUICKCHBIX,
KpaTHBIX KOPHEH XapaKTEPUCTUYECKOTr0 MHOrowieHa. JIMHeiHble HEOJHOPOIHbIE
ypaBHEHHs. MeToa BapualdHd NPOU3BOJIBHBIX IOCTOSHHBIX. METOJ HEOnmpeaeIeHHbIX
ko3 PUIIMEHTOB I ypaBHEHHsI (CHCTEMbl YpPaBHEHMI) C TPaBOMl 4YacThiO B BHJIE
KBa3MMHOTOUJIEHOB.

MOAVYJIb 11 «<HUCJIOBBIE U ®YHKIINOHAJIBHBIE PAIbI»

YucnoBeie psansl (obOmue monsTus). CyMma, 4acTHYHas CymMMa, OCTaTOK psja.
CXomMMOCTh M pacXOJMMOCTh psAZa. 3HAKOIIOJIOKUTEIbHBIE, 3HAKOUYEPEAYIOIIHECS U
3HAKOIIEPEMEHHBIE PSAAbl. AOCOMIOTHAS M YCIIOBHAS CXOIUMOCTb. [IpU3HAKU CXOUMOCTH.
HeoOxonumpiii mpusHak. JloctaTouHble NpU3HAKU aOCOMIOTHOW CXOJUMOCTHU: MPU3HAKU
cpaBHenus, Jlanambepa, Komm, unterpanbubiii pusHak Komm. JlocTaToyHbIN mpu3HAK
JleiOHua ycioBHOM cxoauMocTH. DyHKIIMOHAIBHBIE psAlbl (00mue moHsTus). O0nacTb
cxoauMocTh. Maxkopupyembie psfbl. PaBHOMEpHas cxoauMocTh. CBOMCTBA PAaBHOMEPHO
CXONSIIMUXCS PSAMIOB: HENPEPHIBHOCTh CYMMBI, BO3MOXXHOCTb HWHTETPUPOBAHUA U
mubdepenuupoBanusi. CteneHusie psiabl. Teopema Abens. Kpyr (uHrepBan) u paauyc
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CXOAMMOCTH, TpaBwia HUX HaxoxacHus. CBOWCTBa CTENEHHBIX psAaoB. Pan Tewmopa
(Maknopena). O6o6mennsie psagel  Dypbe. OpToroHanbHas (OPTOHOPMHPOBAHHAS)
cucremMa (QyHKIUNA. Anmpokcumarusi (pasyiokeHue) QGYyHKIUU [0 OpPTOTrOHAJbHOU
cucteme. Koapduunentsr @ypbe paznoxenus. Psagpl @ypbe (TpUTOHOMETPUYECKHE).
Tpuronomerpuueckas cucrema (pynkuuii. @opmynsl Ditnepa-Oypre U ux 06001IEHNE.
[IpaBuna pasznoxenuss B psag Dypbe: YETHBIX W HEYETHBIX (QYHKUUNA, (QYHKIHA C

IPOU3BOJIBHBIM MIEPUOJIOM U HEMEPUOTUUECKUX QYHKUIUNA. Y CIOBHS CXOAUMOCTH.
5.3. JIabopaTopHbie padoThI
VY4eOHbIM MIIaHOM HE MPEAYCMOTPEHBI.

5.4. IlpakTHyeckne 3aHATHUSA
Tabnuna 3. Temaruka, hopma npakrudeckux 3ausaTuil (I13) 1 uX TPy10eMKOCTh

N . Tpynoe
IHopsinkoBbIil HOMEP MOAY.JIs. IIpumepHasi TeMaTHKA 3AHATHI U MKOCTE
esn npakTHYecKux padoT (¢popma ux nposegeHust
B yacax
Moayas 1 Marpuiubl ¥ JOEHUCTBHUS HAJX HUMMU. 2
Heab: popmupoBanue DJleMEeHTapHbIE npeoOpa3zoBaHus
aredpanyeckoro noaxozaa K MaTpHULBI.
PELIEHUIO 33/1a4 U U3yUYCHHE Meronpl  HaxoXIeHUs  oOpaTHOU
METOJIOB PEIIEHUs 3a/1a4 JIUHENHONW | MATPULBI.
anreopbl Panr marpuiis
Onpenenurent. AnreOpanueckue 3
JIOTIOJIHEHUS] U MUHODBI.
Pemenue CHCTEM JINHENHBIX
anredpanvecknux ypaBHEHUH
Monayas 2 JluHerHple onepauru C BEKTOPaMU; 2
Heab: popmupoBanue JUHEeHas 3aBUCHUMOCTb, 0a3uc B
aredpanyeckoro noaxozaa K IPOCTPAHCTRBE.
PELICHUIO 3a/1a4 U U3YUYECHHUE CkansipHoe, BEKTOPHOE, CMENIaHHOE 2
METOJIOB PEIICHMS 3aa4 BEKTOPHOU | MPOM3BEJIEHUE  BEKTOPOB M HX
anreOpsl IPUIOKEHUS.
Mopyas 3 [Ipsmas HaA IUIOCKOCTH; mpsMas u 5
Heub: n3yuyeHre METON0B IJIOCKOCTh B MIPOCTPAHCTBE;
AHAIMTUYECKON T€OMETPUU HaIPAaBJISIONIME (HOpMaJIbHBIE)
BEKTOpPbl NPSIMOW U  IUIOCKOCTH;
IPUMEHEHUE BEKTOPOB M YpPaBHEHUI
npsAMON U IJIOCKOCTH B
T€OMETPUYECKHX 3a/1a4ax
Monayas 4 KowmriekcHbie quCa. dopmbl |
esb: n3yuyeHue onepanuu ¢ IpEeACTaBICHUS, MOAYJb U apryMEHT
KOMILIEKCHBIMU YUCIaMU KOMITJIEKCHOTO 4YHClIa, W300paxkeHue
€ro Ha IUIOCKOCTH. JleMcTBUS Han
KOMILIEKCHBIMU YUCIJIAMU.
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IHopsinkoBbIil HOMEP MOAYJIs.

IIpuMepHasi TeMaTHKa 3aHATHI H

Tpynoe

Ienu npakTu4eckux pador (popMa ux nposegeHUs MIOCTD
B yacax
Paznoxenue MHOIO4JIEHA Ha
MHOXHUTEIN
Monayas 5 MHoecTBa, orepanuu HaJ 1
Heab: popMupoBanue ymeHui MHOKECTBAMMU.
HaXO0XKJIeHUs IpeJieioB QyHKUUH, [Ipenens! u HEMPEPHIBHOCTD (PYHKIINN 3
HCCIE/I0BAHMS PYHKLUA Ha IlepBblii W BTOPOM 3amMedaTeIIbHBIE 1
HENPEPBIBHOCTh
Ipeebl.
MoayJs 6 OyHKIUU ONIHOM  TEPEMEHHOM: 3
Hean: hopMupoBanre HaBHIKOB HaxoXJIeHue (QYHKIHMHU TO YCIOBHIO;
pelieHus 3aa4 MaTeMaTH4eCcKoro BBISIBJIEHUE CBOICTB.
aHaynu3a, nojyudeHue npakruueckux | AuddepenunpoBanue GyHKUIMMA
HaBbIKOB Tu(pepeHnpoBaHus OJTHOW NEPEMEHHOM.
GyHKIUH OTHOU MMEePEeMEHHOM, Uccnenosanue GbyHKIMIA: 2
pelIeHne 3a1a4 UCCIe0BaHus HAXOXKJCHUE JKCTPEMYMOB,
byHKUMNA OAHON MTepEMEHHOM HaMOOJBIITUX u HaUMEHBIINX
MeToaamMu uddepeHuanIbHOro 3HAYEHHUI;  BBIABICHUE  ACUMITOT
VCUYUCIICHUS rpaduka, TOYEK neperuoa,
IOCTPOCHUE TPa(UKOB
Moayas 7 @OyHKIMM HECKOJIBKUX IEPEMEHHBIX 3
Hean: popMupoBanue ymeHui (OCHOBHBIE  TIOHSITHS). O6nacth
HAXOXIEHUS penenoB QyHKUUM, OTpeJIeIICHMUS, npejed,
UCCleI0BaHMs PYHKIMN Ha HETIPEPBIBHOCTb. [IpaBuia
HEMPEPbIBHOCTh. (POPMHUPOBAHUE b depeHurpoBaHus. CaoiicTBO
HaBBIKOB PEIICHUS 3a/1a4 CMEILIaHHbIX MIPOU3BO/IHBIX.
MaTeMaTU4YECKOr0 aHaIn3a, [Ipou3BoaHBIE OT CIOKHOM (YHKIUU
MOJIyYeHHE MPAKTUUYECKUX HAaBBIKOB | M (DYHKIIMH, 3aIaHHON HESBHO.
muddepentrpoBanus QyHKIHIMA Uccnenosanue byHKIUN Ha 2
HECKOJILKMX IIEPEMEHHBIX, peleHue | akctpemyM. [loHsTre 0e3ycioBHOrO u
3a/1a4 uccaenoBaHus QyHKIUN YCIIOBHOT'O 3KCTPEMYMOB, YCJIOBUS HX
HECKOJIBKHX IIEPEMEHHBIX METOJIAMH | CYIIECTBOBaHUSA. MeToJl MHOXKUTEEH
b epeHnnaT,HOTO UCYUCIICHUS Jlarpanxay
Moayas 8 Heonpenenenusiii VHTETpAll. 2
Heab: popMupoBaHUE HABBIKOB IlepBooOpa3znast ¢GyHKUMHM U €€
BBIYMCIIEHUS HEOIIPEICTICHHBIX, cBoiictBa. OOuME MpPUEMBbl HHTET-
onpeeICHHBIX U HECOOCTBEHHBIX PUPOBAHUS. [IpaBuna
WHTETPaJioB UHTETPUPOBAHUS.
HNuTerpupoBanue BbIpaXEHUM, COIEP- 3
JKALUX palroHAaIbHBIC po0Ou,
TPUTOHOMETPHUUYECKUE byHKIMH,
paauKaibl, g depeHInanTbHbINA

OUHOM.
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IHopsinkoBbIil HOMEP MOAYJIs.
esn npakTUYecKux padoT

IIpumepHasi TeMaTHKA 3AHATHI U
(¢popma ux nposegeHust

Tpynoe
MKOCTh
B Yacax

Onpenenenublii uHTerpai. dopmya
Hprotona - JleitOHMI1A.
I'eomerpuyeckue u  (usmyeckue
MPUIOKEHHUS. HecobGcTBennsbie
VHTErpasbl. WNuTterpansl c
OECKOHEYHBIMU npeaeaamu.
WNurterpansl ot ¢GyHKIUNA, WMEIOIINX
TOYKH pa3pbIBa.

4

Monayas 9

Hean: popMupoBaHrie HaBHIKOB
BBIYHCIICHUS KPATHBIX H
KPUBOJIMHEHHBIX HHTETPAJIOB

Kparnsie unterpansl. Onpenenenus u
CBOWCTBA [JBOMHOIO H TPOHHOIO
UHTETPAJIOB. BpIpaxkeHue IBOHHOIO
(TpoiiHOrO) MHTErpala yepes
JBYXKpPATHBIN (TpeXKpaTHBIH).
3amMeHa TNEepEMEHHbIX B MHTErpajax.
AxoOuan mpeoOpazoBanus. [[BoiHOM
UHTErpaj B IMOJISIPHBIX KOOpAMHATAaX.
TpouHouU MHTErpail B
WIMHAPUYECKUX U chepudeckux
KOOpAMHATAaX.

Kpusonunennsie VHTETPAJIBL.
OpueHTnpoBaHHAs KpHBas, IMPOCTON
3aMKHYTBIA  KOHTYp.  MHrterpaisl
nepBoro u Broporo poxa. dopmyna
I'puna.

Moayas 10

eab: ocBOGHHE METOAOB pELICHUS
0OBIKHOBEHHBIX
muddepeHnanbHbIX YpaBHEHUN U
AJIIEMEHTOB MaTEMaTHYECKOTO
MOJIETTUPOBaHUS, (POPMUPOBAHUE
HABBIKOB PEIICHUS TPUKIIATHBIX
3a7a4

VYpaBHeHus [IEPBOTO HopsJIKa.
IIpaBmia u  cnocoObl  perieHus
YpPaBHEHUH,  HUHTETPUPYEMBIX B
KBaJpaTypax - C pa3AeiAIOIIMMUCS
IEPEMEHHBIMH, OJIHOPOJIHOE,
JuHENWHoe, bepHymm, B IONHBIX
g depeHnnanax. VYpaBHenus,
JOIYCKAIOIIUE TMOHMKEHHE MOpPSAIKa.
[IpaBuna noHWXEHUs MOPSAKA, KOTa
B YpPaBHEHHHM OTCYTCTBYET HE3aBU-
cuMas  mepemMeHHas — win  (K)
Heu3BecTHas (YHKUUS U HEKOTOpbIE
€€ IPOU3BOJIHBIE.
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Tpynoe
MKOCTh
B yacax
JIuHeitHble OHOPOJIHBIE YpaBHEHUS C 4
MOCTOSTHHBIMU kod(ppunmeHTamu.
[IpaBuna W TOPSAOOK MOCTPOEHUS
o0Iero  pemeHuss 10  KOPHIM
XapaKTEPUCTUUECKOTO  MHOTOYJICHA.
Jlunerinbie HEOJHOPOHBIE
ypaBHeHUs. MeTo Bapualnuu Mmpou3-
BOJIBHBIX MTOCTOSTHHBIX. Merton
HEOMpeIeICHHBIX KO (OUITMESHTOB.
Moayas 11 YucnoBble psaabl. AOcCoOnOTHas W 2
Heab: popmupoBanue yCIIOBHAsE  CXOIUMOCTh. [Ipu3Haku
MPAKTUICCKUX HABBIKOB CXOJUMOCTH.

IPUMEHEHUS TEOPUU PSIOB B OyHkiuoHanbHble  psiabl.  OOJacTh 4
WHKEHEPHOU MPaKTUKE CXOJUMOCTH. HEMPEPHIBHOCTh CYMMBI,
BO3MOXXHOCTh ~ MHTETPUPOBAHHUS U
muddepennpoBanusi.  CreneHHbIE
panel. Kpyr (uHTEpBai) U paanyc
CXOJUMOCTH, npaBuiIa 170
HaxoxacHHs. CBOMCTBA CTENEHHBIX
psnoB. Psapa Teiinopa (MaknopeHa)

IHopsinkoBbIii HOMEpP MOAYJISI. IIpuMepHasi TeMaTHKa 3aHATHI H
esn npakTUYecKux padoT (¢popma ux nposegeHust

6. CamocTosiTesqibHAs padoTa 00y4aroUMXCH U TEKYIIUH KOHTPOJIb UX YCIIEBAeMOCTH

6.1. Llesm camocTosATEIbHOM PA0OTHI
dopmupoBaHUE CIOCOOHOCTEN K CaMOCTOSITEIbHOMY ITO3HAHUIO U 00YyYEHHUIO, IIOUCKY
AUTEpaTyphl, 0000LIEHUIO, OPOPMIICHUIO U NPEACTABICHUIO MOJIYUYEHHBIX PE3YJIbTAaTOB,
UX  KPUTHYECKOMY  AaHAJINW3y, IIOMCKY HOBBIX M  HEOPJAMHAPHBIX  PELICHHI,
apryMEHTUPOBAHHOMY OTCTaUBAaHUIO CBOMX IPEUIOKEHUH, YMEHUH IOATOTOBKHU
BBICTYIJICHUI U BECHUS JUCKYCCUH.

6.2. Opranuszanus u coAaepKaHue CAMOCTOATEIbHOI PadoThI
CamocrosTenpHas paboTa 3aKIIOYaeTCs B M3YYEHWM OTACIBHBIX TeM Kypca IIOo
3a/IaHUI0 TIPETNoIaBaTeNsl MO0 PEKOMEHIyeMO UM yueOHOM JuTepaType, B MOJATOTOBKE K
MPAKTUYECKUM 3aHATHUSIM, TEKYIIEMYy KOHTPOJIIO YCIIEBAEMOCTH.

7. YueOHO-MeTOANYeCKOe U HHPOPMALIHOHHOE o0ecriedyeHre JUCHUIINHbBI
7.1. OcHOBHAas TUTEPATYPA MO JUCHHUILUIAHE
1. [Muckynos, H.C. [duddepennmanbnoe ¥ HHTErpajbHOE HCYHUCICHUS @ ydeOHOe

nocoOue JijIst BTY30B : B COCTaBe y4eOHO-METoIn4YecKoro komriekca : B 2 1. T. 1/
H.C. ITuckynos. - crep. - Mocksa : Unrerpan-Ilpecc, 2008. - 416 c. - (YMK-Y). -
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Tekct : HemocpeacTBeHHbld. - ISBN 5-89602-012-0 (T. 1) : 369 p. 60 k.-
(ID=76146-287)

2. Muckynos, H.C. quddepennnansuoe 1 MHTETpaIbHOE UCUUCIICHHS : yueOHOe mocooue
JUIsL BTY30B : B 2 T. : B cocTaBe yueOHo-Meroauueckoro kommekca. T. 2 / H.C.
[TuckynoB. - crep. - Mocksa : Unrerpan-IIpecc, 2008. - 544 c. - (YMK-Y). - Tekcr :
HernocpencTBeHHbIN. - [SBN 5-89602-013-9 (Y. 2) : 269 p. 10 k. - (ID=76148-288)

3. Munopckuii, B.I1. COopHuKk 3aia4 mo BhICIICH MaTeMaTHKE : yueOHOe mocodue s
BTy30B / B.Il. Munopckuii. - 15-e uza. - Mocksa : ®usmarnut, 2006. - 336 c. -
Tekct : HenocpenctTBeHHbId. - ISBN 5-94052-105-3 : 199 p. - (ID=65972-8)

4. Bentuens, E.C. Teopus BepositHOcTe# : yuebnuk ais By30B / E.C. Bentuens. - 10-¢
u3l. ; crep. - Mocksa : Axanemus, 2005. - 572 c. : un. - (Boiciiee oOpazoBanue). -
TekcT : HenocpeacTBeHHbId. - ISBN 5-7695-2311-5 : 300 p. - (ID=60995-4)

7.2. JlonoJIHUTEJIbHASA JIUTEpPaTypa

1. COOpHUK WHIWBHUIyATBHBIX 3aJaHUI 1O BBHICIICH MaTeMaTHKe : y4e0. mocooue s
BYy30B : B 3 u. U. 1 / A.Il. PaOymiko [u np.]; mox oomr. pen. A.Il. PsaOymiko. - Munck
: Akanemuueckas kuura, 2005. - 270 c. - bubnuorp. : c. 267 - 268. - TekcT :
HenocpeacTBeHHbIN. - [ISBN 5-339-00483-X : 253 p. - (ID=61171-23)

2. COOpHUK WHIMBHUIYATbHBIX 33JJaHUN MO BBICIIEH MaTEeMaTHKe : y4eb. rmocodue s
By30B : B 3 u. U. 3 / A.Il. Pa6ymko [u ap.]; mox pen. A.Il. PaGymko. - MuHCK :
Axanemuueckass kaura, 2006. - 287 c. - bubmuorp. : c. 280 - 285. - Tekcr :
HenocpeAacTBeHHbIN. - [SBN 5-339-00483-X : 265 p.- (ID=61173-24)

3. COOpHUK MHIUBUIYAIBHBIX 3aJaHUI MO BBICIIEH MaTeMaTHKe : y4el. mocobue as
By30B : B 3 u. U. 2 / A.Il. Pa6ymko [u ap.]; mox pen. A.Il. PaGymko. - MuHCK :
Axkanemuueckass kaura, 2006. - 352 c¢. - bubmmorp. : c¢. 349 - 350. - Tekcr :
HernocpeAacTBeHHbIN. - [SBN 5-339-0483-X : 275 p.- (ID=61172-24)

4. I'mypman, B.E. Teopus BeposiTHOCTEH M MaTeMaTHYeCKas CTATHUCTUKA : YYCOHHWK s
By30B / B.E. 'mypmaH. - 12-e u3a. - Mocksa : FOpaiit, 2021. - (Briciiee o0pazoBanue).
- OBC Opaiit. - Tekct : anektpoHHsid. - ISBN 978-5-534-00211-9. - URL:
ttps://urait.ru/bcode/468331 - (ID=109192-0)

5. I'mypman, B.E. PykoBoACTBO K pemIeHHIO 3aJady MO TEOPUU BEPOSTHOCTEH U
MaTeMaTH4YEeCKON CTaTUCTUKE : ydyeOHoe mocobue st By30B / B.E. 'mypman. - 11-e
U3, ; 7gom. u mepepad. - Mocksa : IOpaiit, 2021. - (Beicmiee o6pazoBanue). - 3b5C
KOpaiit. - Tekcr : »saekrponHeii. - ISBN  978-5-534-08389-7. - URL:
ttps://urait.ru/bcode/468330. - (ID=97236-0)

6. Jlanko, I1.E. Beiciias maTeMaTtuka B ynpaxHeHusx W 3agavax : B 2 4. U. 1 / ILE.
Hanxo, A.T'. TTonog, T.A. KoxeBHukoBa. - 6-¢ uzan. - Mocksa : OHUKC : Mup u
O6pazoBanue, 2006. - 304 c. - Tekcr : HenocpeacTBeHHBIN. - ISBN 5-488-00293-6
(Onukc) : 75 p. - (ID=60200-14)

7. Hanko, I1.E. Beiciias matemaTuka B ynpaxHeHusx u 3amadax : B 2 4. Y. 2 / [LE.
Hanko, A.I'. Ilonos, T.A. KoxeBnukosa. - 6-¢ n3n. - Mocksa : OHukc : Mup u
ObpazoBanue, 2006. - 416 c. : win - bubmmorp. : c. 416. - Texkct
HenocpeAacTBeHHbIN. - [SBN 5-488-00293-6 (Onukc) : 19 p. 86 k. - (ID=60975-25)
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7.3. MeToau4ecKkue MaTepuaJibl

. Bompocel k »k3ameHy mno aucuuiimHe '"Maremaruka': B cocTraBe ydeOHO-
MeToauyeckoro komriuiekca / TBepckoit roc. TexH. yH-T, Kad. UIIM ; pa3pab. M.A.
CmupnoBa. - Tsepp : TBITY, 2017. - (YMK-IAM). - CepBep. - Tekcr :
anexkTpoHHbId. -  URL: https://elib.tstu.tver.ru/MegaPro/GetDoc/Megapro/123362-
(ID=123362-0)

. 3aziaHuie 1o BBICIICH MaTEMaTUKE : METOJI. YKa3aHus JIJIsl CTYJACHTOB IIEPBOro Kypca
3aouHoi (hopmbl oOyuenus. Y. 2 / coct.: I'.B. Pomanosa, H.A. Crykanosa, N.JI.
Kucnopa ; Tepckoit roc. texH. yH-T, Kad. UIIM. - Tsepsr : TBI'TY, 2016. -
Cepgep. - Tekcr : AIEKTPOHHBII. - 0-00. - URL.:
http://elib.tstu.tver.ru/MegaPro/GetDoc/Megapro/112490. - (ID=112490-1)

. 3aJjaHue 1O BbICHIEH MaTEMAaTHUKE : METO/. YKa3aHUs IJi CTYJIEHTOB IIEPBOIO Kypca
3aouHOi (popmbr 0Oyuenus. Y. 1 / coct.: I'.B. PomanoBa, H.A. Crykamnosa, N.JI.
Kucnosa ; TBepckoit roc. Texn. yH-T, Kad. UIIM. - Tseps : TBI'TY, 2016. -
Cepsep. - Tekct : 3JIEKTPOHHBIN. - 0-00. - URL:
http://elib.tstu.tver.ru/MegaPro/GetDoc/Megapro/112489. - (ID=112489-1)

. 3afaHus 1O KypCy BBICILIEH MAaTEMAaTUKH JJI1 CAMOCTOSITEIbHON pabOThl CTYAEHTOB /
cocT. D.A. AHucumoB ; TBepckoii nonurexH. uH-1, Kag. UIIM. - Teeps : Trelll,
1994. - 55 c. - TekcT : HEMOCPEeACTBEHHBIN. - 43 K. - (ID=459-8)

. MaTepakTtuBHas cucteMa KommbloTepHOM Marematuku MATLAB : yde6.-meTog.

nocoOue : B cOCTaBe yueOHO-METOAMYECKOro koMiuiekca / TBepckoii roc. TexH. yH-
T, Kad. UTIM ; coct. T'.I1. HImaros. - Teeps : TBI'TY, 2009. - (YMK-Y). - [luckera.

- CD. - CepBep. - Tekcr : onekrponnsii. - 0-00. - URL:
http://elib.tstu.tver.ru/MegaPro/GetDoc/Megapro/80179. - (ID=80179-2)
. Koncnexkr nexkmumii no  gucumiuiiHe  0a3oBoid  yacth  '"Maremaruka'

MaTEMaTUYECKOr0 M  €CTECTBEHHOHAYYHOTO IMKJIAa: B COCTaBe y4deOHO-
MeToandeckoro komiiekca / Tepckoit roc. TexH. yH-T, Kad. UIIM ; coct. H.A.
Crykanosa. - TBeps : TBI'TY, 2012. - (YMK-JI). - CepBep. - TekcT : 37I€KTpOHHBI.
- 0-00. - URL: http://elib.tstu.tver.ru/MegaPro/GetDoc/Megapro/98842. -
(ID=98842-1)

. Kontponbnubie paboTrsl 1o aucuuiuinHe ©Oa3oBodM yactu "Maremaruka'
MaTEMaTUYECKOr0 M  E€CTEeCTBEHHOHAYYHOTO IIMKJIa: B COCTaBe y4deOHO-
MeToaudeckoro komruiekca / TBepckoit roc. TexH. yH-T, Kad. UIIM ; coct. H.A.
CrykanoBa. - Tsepr : TBITY, 2012. (YMK-KP). - CepBep. - Tekct :
3JIEKTPOHHBIN. 0 00. URL:
http://elib.tstu.tver. ru/MegaPro/GetDoc/Megapr0/98928 (ID= 98928 1)

. Mynpog, B.B. Co0opHHK KypcOBBIX paboT IO BBICIICH MaTemMaTHKe (OOBIKHOBEHHBIS
muddepennnansubie ypaBHeHUs1 B npuioxkenusx) / B.B. Myapos; Tepckoii roc.
texH. yH-T, Kad. UTIM. - Poramp. usn. - Teps, 1999. - 31 c. - [6. 1.]. - (ID=4571-
6)

. OueHouHble cpeacTBa ISl MPOMEXKYTOYHOW aTTecTalud B (opme 3K3aMeHa o
mucuumuinae "MaremaTtuka' : B COCTaBe Y4eOHO-METOJAMYECKOTro KOoMIUlekca /
TBepckoii roc. TexH. yH-T, Kad. UTIM ; pa3pad. M.A. Cmuphoga. - Teps : TBI'TY,
2017. -  (YMK-3). - CepBep. - Tekct :  DJIEKTPOHHBIM. -
URL: https://elib.tstu.tver.ru/MegaPro/GetDoc/Megapro/123361- (ID=123361-0)
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10.IlpakTueckue 3aHATHS 10 JHCUMIUIMHE 0a30Boil wactu "Maremaruka"
MaTEMaTUYECKOI0 M  €CTECTBEHHOHAYYHOTO ILHMKIAa: B COCTaBe y4deOHO-
Meroaudyeckoro komruiekca / TBepckoii roc. TexH. yH-T, Kad. UIIM ; coct. H.A.
Crykanosa. - TBeps : TBI'TY, 2012. - (YMK-II). - Cepgep. - TekcT : 3JI€KTPOHHBI.
- 0-00. - URL: http://elib.tstu.tver.ru/MegaPro/GetDoc/Megapro/98843. -
(ID=98843-1)

11.PacuetHo-Tpadpuyeckas paboTa Mo AUCHUIUIMHBI 0a30BoM 4vacTu '"MaremaTuka'
MaTEMaTUYECKOr0 M EeCTECTBEHHOHAy4YHOro IMKiIa": B cocTaBe ydeOHO-
MeToaudeckoro komruiekca / TBepckoii roc. TexH. yH-T, Kad. UIIM ; coct. H.A.
CrykanoBa. - Teepp : TBITY, 2012. - (YMK-PIP). - CepBep. - Tekcr :
3JIEKTPOHHBIU. 0 00. - URL:
http://elib.tstu.tver. ru/MegaPro/GetDoc/Megapro/98925 (ID=98925-1)

12.PeiiTHT-TIIaH  TUCHIUTUINHBL  (eIepaIbHOTO KOMIIOHEHTa «MaTtemaTukay s
HarpasJieHus ToATroToBKY crienranucToB 020201 dynnamenTanbHas U IPUKIIAIHAS
Xxumusi, moaroToBku O6akamaBpoB 020100 Xwumus, moaroroBku 6akamaBpoB 221700
Cranpaptuzauus u merponorus. Kypc 1, rpymma 3, cemectp 1-2, 2011/2012
y4yeOHbIe Tojia: B COCTaBE Y4e€OHO-METOAMYECKOro Komiuiekca / TBepckoil roc.
TexH. yH-T, Kad. UIIM ; coct. I'.B. Pomanona. - Teeps : TBI'TY, 2011. - (YMK-
IJ1). - CepBep. - Tekct : anekrponnbii. - 0-00. - URL:
http://elib.tstu.tver.ru/MegaPro/GetDoc/Megapro/98760. - (ID=98760-1)

13.COopHUK 3alaHuii HAa KypCOBbIE pabOTHI MO BBICIIEH MaTEMAaTHUKE : B COCTaBe
y4e0HO-MeToInYecKoro komruiekca / coct. B.B. Mynpos ; TBepckoit roc. TexH. yH-
T, Kap. UIIM. - Tsepsr : TBI'TY, 2006. - (YMK-KII). - CepBep. - Tekcrt :
3JIEKTPOHHBIH. - 0-00. - URL:
http://elib.tstu.tver.ru/MegaPro/GetDoc/Megapro/97923. - (ID=97923-1)

14.COopHuK 3amaHuii 1O  BbICIIEH MareMaTuke ((PYHKIHH  KOMIUIEKCHOTO
nepemenHoro) / TBepckoit roc. TexH. yH-T, Kad. UIIM ; coct. B.B. Mynapos. -
Tseps, 2000. - 12 c. - [6. 11.]. - (ID=5921-6)

15.C6opHuk 3amanuii mo Beiciied matemaruke. Y. 2 / TBepckoii roc. TexH. yH-T, Kad.
UIIM ; coct. D.A. AaucumoB [u ap.]. - Teeps : TBI'TY, 1998. - 72 ¢. - [0. 11.]. -
(ID=2694-6)

16.C60pHUK KypcOBBIX pabOT mo Bbicmied Maremaruke (Teopust BeposTHOCTEH U
oTiepaIlMOHHOE UCUUCIICHHE B MIpUiIokeHusx) / coct. B.B. Myapos ; TBepckoii roc.
texH. YH-T, Kad. UIIM. - Teeps : TBI'TY, 2002. - 31 c. - bubmumorp. : ¢. 31 . - [6.
1.]. - (ID=9475-6)

17.CO0opHUK KypCOBBIX pabOT IO BhICIIeH MartemaTuke / TBEpckoi roc. TeXH. YH-T,
Kag. UIIM ; coct. 3.A. AnucumoB [u 1p.]. - Teeps : TBI'TY, 1994. - 28 c. : ui. -
425-00. - (ID=2874-6)

7.4. I[IporpamMmmMHoe obecriedeHue 1Mo AU CIUIIHHE

Onepannonnas cucrema Microsoft Windows: munien3un Ne ICM-176609 u Ne ICM-

176613 (Azure Dev Tools for Teaching).

Microsoft Office 2007 Russian Academic: OPEN No Level: munensus Ne

41902814.
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WPS Office: MPL 1.1/GPL 2.0/LGPL 2.1.
Libre Office: MPL 2.0.
LMS Moodle: GPL 3.0.

7.5. Cnenuaau3upoBaHHble 0a3bl JAHHBIX, CIIPABOYHbIE CHCTEMBbI, JJIEKTPOHHO-
OnOIMoTEeYHbIEe CHCTEMBI, IPodeccHOHAIbHbIE OPTAJIbI B UHTepHeT

OBbC u nuuen3nonunsie pecypchl TBI'TY paszmMenieHsr:

1. Pecypchr: https://lib.tstu.tver.ru/header/obr-res

2. OK TeI'TY: https://elib.tstu.tver.ru/MegaPro/Web

3. ObC "Jlanp": https://e.lanbook.com/

4. ObC "Yuauepcurerckas Oubnuoreka onnaitn": https://www.biblioclub.ru/

5. 3BC «IPRBooks»: https://www.iprbookshop.ru/

6. DJIEKTPOHHAS oOpazoBaresnpHas mwiatopma "IOpant" (BBC
«IOpaitt»): https://urait.ru/

7. Hayunas snexkrponnas 6udnuorexa eLIBRARY': https://elibrary.ru/

8. Nudopmanmonnas cucrema "TEXHOPMATHUB". Kondurypauus "MAKCUMYM"
: ceTeBast Bepcus (roJoBoe€ OOHOBJIICHHE) : [HOPMATUBHO-TEXHUYECKHE, HOPMATUBHO-
npaBoBbie U pykoBosiue JokyMeHTsl (I'OCTw1, PII, CHuller u np.]. duck 1, 2, 3, 4. -
M. :Texnopmarus, 2014. - (Joxkymenranusa mnsa npodeccuonanon). - CD. - Teker :
aeKTpOoHHBIN. - 119600 p. — (105501-1)

9. baza JTAHHBIX y4e0HO-METOIUIECKUX
KoMIuiekcoB: https:/lib.tstu.tver.ru/header/umk.html

YMK pasmewén.: https://elib.tstu.tver.ru/MegaPro/GetDoc/Megapro/123775

8. MarepuajbHO-TeXHHYECKOEe o0ecnevyeHrne U CIUIIHHbI

Kadenpa «MupopMatukn U TPUKIAAHOW MATEeMATHKW» HMEET ayJAUTOPHUH JUIS
NPOBENCHUS JIEKIIMA ¥ TPAKTUYECKUX 3aHATUNA MO JUCHMIUIMHE. YUYeOHBIM Kiacc
(ayauTopusi), OCHAIIEHHBIN MPOEKIIMOHHBIM 000PYy/I0OBaHUEM, OPTTEXHUKOW. B Hammuum
MPE3EHTALMOHHBIE MYJIbTUMEINWHBIE JICKIMOHHBIE KYPChl IO MAaT€MaTUKE, WHTEPHET-
Kypc oOydeHHus BbIcHIEl MareMatuke «MaremaTuka» ¢ YIJAJICHHBIM JIOCTYIIOM,
noctynHbiil Ha caiite TBI'TY, u Tectupyromue nporpammsl, pa3padotku kadenpst UIIM
Y BHEUIHUX pa3pabOTUUKOB.

9. OueHOYHBbIE cpeacrBa AJs NMpoBEACHUSA IIpOMG)KYTO‘IHOﬁ arTrecranmmmu

9.1. OueHouyHbIe cCpeaCTBA sl POBEACHUS IPOMEKYTOYHOH aTTecTanum B popme

JIK3aMeHa
1. Dx3amMeHaIMOHHBIN OUJIET COOTBETCTBYET (hopme, yrBepx)aeHHoU [lomoxxennem
0  pabouux nporpamMmax  JUCLUIUIMH, COOTBETCTBYIOLIUX beneparbHbBIM

rOCYJIapCTBEHHBIM 00pa30BaTeIBbHBIM CTaHJAApPTaM BBICIIETO OOpa30BaHUS C YYETOM
npodeCCHOHANILHBIX ~ CTAaHJIApTOB. THUMOBOM oOpaser; SK3aMeHAIlMOHHOTO OuiieTa

16



npuseneH B [lpunoxxennn. OOyuaromemycst Aa€rcsi IpaBo BbIOOpa 3aJaHUM W3 4YHCIIA,
coJieprKaluxcs B Ouere, MpuHIUMasi BO BHUMaHUE OLICHKY, Ha KOTOPYIO OH MPETEHYET.
Uucno »sk3aMeHanoHHbix OwmieroB — 10. Yucnmo BompocoB (3agaHuii) B
AK3aMeHaIMOHHOM Omiete — 3 (1 Bompoc AJisi KaTeropuu «3HaThb» W 2 BoOMpoca Jyis
KaTeropuu «yMETb»).
[IpopomxuTenbHOCTh PK3aMeHa — 60 MUHYT.
2. lllxanma oneHWBaHUS MPOMEXKYTOUHOM arrectalu B (opMe SK3aMeHa —
«OTIIMYHOY, «XOPOULIO», «YJIOBIETBOPUTEIBHOY, «HEYIOBJIETBOPUTEILHOY.
3. Kpurtepuu OlleHKH 3a DK3aMEH:
JUTS1 KATETOPUU «3HATH:
BBIIIIE 0A30BOr0 — 2;
0a30BBIA — 1;
Hmxe 6azoBoro — 0;
KPUTEPHUH OLICHKHU U €€ 3HAUCHUE JJIs1 KATETOPUH «YMETh:
orcyTcTBHE yMeHus — () Ga;
HaJIM4ue yMeHus — 2 Oaa.
«OTJIMYHO» - IIPU CyMMe OajuioB 5 wiu 6;
«XOpOUIO» - MPU CyMMe OAIIIOB 4;
«YJOBJIETBOPUTEIBHOY - IPU CyMMeE OaIJIOB 3;
«HEYJIOBJIETBOPUTEIBHOY - MpU cymme O6aioB 0, 1 wnu 2.
4. Bua sk3aMeHa — MUCbMEHHBIN SK3aMEH.
5. baza 3amanui, npenbsaBigeMas 00ydaroImuMCcs Ha 9K3aMeHe.
1 kypc 1 cemecmp
1. Marpuusl. [IpsamoyrosibHasi, KBajgpaTHas, €IWHUYHAS W TPAHCIOHHPOBAHHAS
MaTpula.
2. OnpenennuTenn, CBOMCTBA ONIPENCIIUTEIICH.
Anre6panyeckue AOIMOJHEHUST U MUHOpPHL. PasnojkeHne ompenenuTens Mo CTPOKe
(cTonouy).
JIuHenHbIe onepanyu Hal MaTPULIAMHU.
[TpousBenenue marpu.
HesbipoxxaenHnas, oOpatHas matpuia. CriocoObl HAX0XKIECHHUS.
Panr marpuisl. Onpenenenue pasra.
OpHopoaHAast U HEOTHOPOAHAS CHUCTEMA JIMHEWHBIX alireOpanyecKux ypaBHEHH.
9. CoBmecTHas cuctema. Teopema Kponekepa-Kamnemn.
10.MeToabl penieHus CUCTEM JIMHEHHBIX YPABHEHUMN.
11.JIuneitnbie mpocTpancTBa. JIMHEHHBIE ONIEPATOPHI.
12.JIunHeitnas HE3aBUCUMOCTb BEKTOPOB, Oa3uc.
13.BekTopsl. JInnelinble onepanuu HaJl BekTopamu. CkalsipHOe TPOU3BEICHUE
BEKTOPOB.
14.BexTopHOE€ NOPOU3BEACHHUE BEKTOPOB, CBOMCTBA M T'€OMETPUYECKHM CMBICI
BEKTOPHOT'O IIPOU3BEACHHUS.
15.CmemanHoe MNpPOU3BEICHHE, CBOMCTBA UM T€OMETPUUYECKUNA CMBICT CMEUIaHHOTO
IPOU3BEACHUS.
16.JInHMYM 1 TOBEPXHOCTH.

(98}

© NN B
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17.1Ipssmasg Ha TUIOCKOCTHU. PasznmnuHble BHABI ypaBHEHHs NPSIMOM, T€OMETPUUYECKUU
CMBICT KO3()PHUIIMEHTOB.

18.KpuBbie BTOpOro mopsaka Ha IUIOCKOCTH. OJUIMIC (BBIBOJ KaHOHHYECKOTO
YpaBHEHHUS).

19.KpuBbie BTOpOro mopsiika Ha IJIOCKOCTH. ['umepborna (BhIBOJ KaHOHMYECKOTO
YpaBHEHUS ).

20.KpuBsie BTOpOro mnopsimka Ha IMiockocTd. I[lapaGona (BbIBOJA KaHOHHYECKOTO
YpaBHEHUS).

21.1InockocTte. Pa3znuunble BHUIBI ypaBHEHHUS IUIOCKOCTH, T'€OMETPUYECKUN CMBICI
K03 HHUIIHEHTOB.

22.1Ipsimasg B mpocTpaHCTBe. Pa3nuuHble BUIBI YPABHEHUS MPSAMOM, T€OMETPUUYECKUIN
CMBICIT KO PHUITMEHTOB.

23.YcnoBus nmapamieTbHOCTH U OPTOTOHATBHOCTH T€OMETPUIECKUX OOBEKTOB.

24.PaccTOsHME OT TOYKH 10 IPSMOM U IIJIOCKOCTH.

25.®yukmun  aedcTBUTebHOTO apryMeHnTta. CmocoOwsr 3amanusa.  Kmaccudukamms
GyHKUUH.

26.1lpegen Qynkuum omHON mnepemeHHON. OmHOCTOpOHHUE mpeaenbl. [lepBbiil U
BTOPO 3aMeYaTeNIbHbIC MIPEIETIbI.

277.beckoHEYHO MaJible BEJIMUMHBI, cBoiicTBa 0.M. CpaBHeHHE 0.M.

28.beckoHeuyHo OOJIBIIINE BEJIMYMHEI, CBOMCTBA 0.0.

29.HenpepbIBHOCTh (YHKIMA B TOYKE W Ha OTpe3ke. TOUKM pa3pbiBa (PYHKIUH,
KJIacCU(PHUKAIUSA TOYEK pa3phIBa.

30.Teopembl 0 PYHKITUSAX, HETIPEPHIBHBIX B TOUKE U HA OTPE3KE.

31.[lpupamenne aprymenta u ¢(yukiuu. [IpouwsBognas. ['eomeTpuueckuii CMBICT
IIPOU3BOJHOM.

32.IlpaBuna auddepeHmpoBanus U TaOIUIA TPOU3BOTHBIX.

33.KpuBas, 3amanHas mapameTpuuecku. [IpomsBomHas (QyHKIUH, 3a7aHHOU
[IapaMETPUYECKHU.

34.Ilpou3BogHasi CIOXKHOW M HesaBHOW ¢yHKuuMH. IlpomsBomHas mokaszaTenbHO-
CTEeNEeHHOW QPYHKIUU (BBIBOJ (DOPMYJIBI).

35.1IpumeHenne nporu3BOAHON I HAXOXKIAEHUS MPEIETOB HEOIIPEAEIEHHBIX
BbIpakeHuH (ripaBuiio Jlomuras).

36. luddepenuuan GpyHKIUU, ONPEICTCHUE U T€OMETPUUECKUI CMBICIT.

37.VlaBapuantHocTh  Qopmbl  TiepBoro nuddepennnana.  duddepenuuansr B
IPUOTMIKEHHBIX BBIUMCICHUSX.

38.IIpousBoanHbIe U qudHepeHIInanbl BHICIIETO MOPSIKa.

39.Teopemsl o cpennux (Pepma, Pomns, Jlarpanxka, Komn).

40.MOHOTOHHOCTb (PYHKIIMH, YCIIOBUE MOHOTOHHOCTU (DYHKLIUH.

41.JlokanbHBII JKCTpEMyM, HaWMEHbIIEe W HaumOOoJblle 3HaueHue (yHKIUU.
Heobxoammoe 1 10CTaTOYHOE YCIOBHE KCTPEMYMA.

42.Cxema HaXOXACHUS SKCTPEMYMOB, HAUOOJIBIIUX U HAUMEHBIINX 3HAYCHUI.

43.Touku nepernda, IPOMEKYTKU BBITYKIOCTH U BOTHYTOCTH (DYHKLIUU.

44.11paBuna HaAXOXKJICHUS aCUMIITOT.

45.001as cxema uccieioBanusa PyHKIUU U MOCTpOeHHE rpaduka.
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46.1lonsiTie  (QYHKIMM  HECKOJBKHUX  TEPEMEHHBIX, O0O3HaueHus (QyHKUIHUU.
HenpepbiBHOCTS.
47.0npeneneHue 4aCTHbIX MPOU3BOJHBIX (DYHKIIMM HECKOJIBKUX MEPEMEHHBIX.
48.1lonnoe npupanieHue (GyHKUUH, MONHBIA JuddepeHnnan QyHKIUU HECKOIbKUX
epEeMEHHBIX.
49.Ilpumenenne  monHoro  guddepennuana  QyHKOMH K OPUOTHMIKEHHBIM
BBIYHMCIICHUSM.
50. luddepenurpoBanre  CIOXKHBIX  (QyHKOUH  (cliydald  OJHOM  HE3aBHUCUMOU
MIEPEMEHHOM).
51. udbdepennupoBanne CIoXHbIX (GYHKIUNA (Coydall HECKOJIbKMX HE3aBUCUMBIX
NIEPEMEHHBIX ).
52.ITpou3BoHas B JaHHOM HaIlpaBJICHUU, TPAAUEHT QYHKLIUU.
53.YacTHbIe TPOU3BOIHBIE BBICIINX NOPSAKOB. Teopema 0 CMENIaHHBIX POU3BOAHBIX.
54. Iuddepennnansl BEICIIUX MOPSIKOB.
55. uddepenurpoBanne HeIBHBIX (YHKINH.
56.KacarenbHast IOCKOCTh U HOPMaJb AJIA Clydas SBHOTO 3aJaHUs TOBEPXHOCTH.
57.KacatenbHas IIOCKOCTh U HOPMaJb AJIA Cly4das HEIBHOTO 3aJaHUs TIOBEPXHOCTH.
58.0OkcTpeMyM (QYHKIIMM HECKOJBKUX TEPEMEHHBIX, OMpeleieHne, HeoOX0auMoe u
JI0OCTaTOYHOE YCIIOBHE.
59.Y ciioBHBIN SKCTpEeMyM (DYHKITUH.
60.3agaua o HauOoNbIIEM W HAUMEHbIIEM 3HAYCHUU (QYHKIMH HECKOJIBKUX
nepeMeHHbIX. KommiekcHble uuncna. Pasnuunable (OpMbl KOMIIJIEKCHOTO YHUCIA.
Moynb 1 apryMeHT KOMIUIEKCHOTO YHCIIa.
61.Dopmyna MyaBpa BO3BEJEHHUS B IIEIYIO CTEIICHb.
62.Dopmyna MyaBpa U3BJI€UYEHUS KOPHS 7 -0l CTEIIECHH.
[Tonp30BaHKE PA3NUYHBIMUA TEXHUYECKUMHU YCTPOMCTBAMHU HE JIOMTYCKACTCS.
[IpenogaBaTens wuMeeT TMpaBO TOCIAE NPOBEPKM MHUCHMEHHBIX OTBETOB HAa
HK3aMEHAlMOHHBIE BOIIPOCHI 33/1aBaTh CTYACHTY B YCTHOM (hOpMe YyTOUHSIOIINE BOIPOCHI
B paMKax COJEp>KaHUs 9K3aMEHAIMOHHOTO OWJIeTa, BBIIAHHOTO CTY/ICHTY.
HNuple HOpPMBI, pETIAMEHTUPYIOIIME MPOLEAYpY TMPOBEACHUS OSK3aMeHa,
npeacTaBieHbl B [1omokeHMH O TEKyIIeM KOHTPOJIE yCIEBAeMOCTH M IPOMEXKYTOUHOM
aTTeCTaIlMU CTYJICHTOB.

9.2. OueHoYHbIE CPEeACTBA ISl POBEACHUS IPOMEKYTOYHOMH aTTecTanum B popme
3a4yera

1. Illkama  oueHUBaHUA  MPOMEKYTOUYHOW  aTTECTAllMM —  «3AUYTECHOY,
«HE 3a4TECHO».

2. Bua npomexxyTo4HOI atTecTaiuy B (popme 3ayerta.

[IpomexxyTouHas arrectanus B (opMe 3adeTa yCTaHABIMBAETCS MPENOAaBaTEIEM
IO pe3yJbTaTaM TEKYLIEro KOHTPOJII 3HAaHMM MW yMeHuH oOyuaromerocs 0e3
JOTIOJTHUTENIBHBIX KOHTPOIbHBIX UCIIBITAHHM.

[Ipyn nmpomeKyTOYHOW aTTecTaluu Oe3 BBINOIHEHHUS JONOJHUTEIBHOTO UTOTOBOTO
KOHTPOJIBHOTO MCHBITAHUS CTYJIEHTY B 00s13aTE€IBLHOM IOPSAKE ONUCHIBAIOTCS KPUTEPUU
IIPOCTABJICHUS 3a4€Ta:
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«3a4YTEHO» - BBICTABISACTCS OOydYaroleMycCsl MPU YCIOBHM BBIMOJHEHHUS MM BCEX
KOHTPOJBHBIX MEPOIPHUSITUH, MOCEHMICHUS JEKIUA M MPAKTUYECKUX 3aHATHH B 0OBeMe,
COOTBETCTBYIOIIEM He MeHee 4veM 80% OT KOJIMYEeCTBA YacoB, OTBEAEHHOIO Ha
KOHTaKTHYIO pa0dOTy C MpenojaBaTeseM.

3. Jlisi JDOMOJIHUTENBHOTO MTOTOBOTO KOHTPOJIBHOTO WCHBITAHUS CTYJCHTY B
00s3aTEILHOM MOPSIAKE IPEIOCTABISETCS:

0aza 3agaHuil, TMpeJHA3HAYEHHBIX A MPEeAbABICHUS OOydyarolmeMycsi Ha
JOTIOJTHUTEIbHOM HTOTOBOM KOHTPOJBHOM HCIBITAHUM (TUIOBOM oOpasell 3ajaHus
npusezeH B [Ipunoxenun);

METOJINYECKUE Martepualsl, OnpeeIA0NIe npoueaypy IIPOBEICHHUS
JOTIOJIHUTEIIBHOTO UTOTOBOT'O UCIIBITAHUS U MPOCTABIICHUS 3a4ETA.
3aaHue BHIMOIHAETCSA MUCbMEHHO.

1 kypc 2 cemecmp

IlepeyeHb BONPOCOB JONMOJHUTEIbHOT0 HTOTOBOI0 KOHTPOJIbHOIO UCTIBITAHMS:

[lepBooOpazHas, HeonpeaeIeHHBIH HHTETpall, Ta0JIHUIa UHTErPAJIOB.

CBoiicTBa HEOIPEAEIIEHHBIX UHTETPAJIOB, HEMOCPEICTBEHHOE HHTEIPUPOBAHUE.

3ameHa NepeMEeHHON B HEOIPEAeIEHHOM UHTErpaje, Tadauia HHTErpalos.

NuterpupoBanue no 4yactam (BbIBOA (GOPMYJIbI).

WNurerpupoBanue ApoOHO-paIlMOHAIBHBIX (PYHKIUH.

WNuTerpupoBanre nppaMoHaIbHbIX QYHKIIHIA.

WNuTterpupoBanne TpUrOHOMETPUYECKUX (DYHKIIMM, YacTHbIE ciydau (IpUMEHEHUE

TPUTOHOMETpUUYECKUX  (HopMyll TIpeoOpa3oBaHUs MPOU3BEICHUS B CyMMY,

MOHMKEHUE CTEIICHU U JIP. ).

8. MuTerpupoBaHue HUpparMoOHAIBHBIX (DYHKIIMI C MOMOIIBIO TPUTOHOMETPHUUECKUX
IIO0JICTAaHOBOK.

9. OnpeneneHHbI HHTErpall Kak Mpeaesl CyMMbI, OIPEIETICHUE.

10.OnpeneneHHbI HHTErpal ¢ IEPEMEHHBIM BepxXHUM mnpenenom. @opmyna HeroTona-
JletiOHuma (BBIBO).

11.3amMena nepeMeHHOM B ONIPEAECIEHHOM UHTETpase.

12.HecoOCTBEeHHBINM UHTETPaA C OECKOHEUHBIMHU MpeIeIaMi UHTETPUPOBAHMUSL.

13.Teopema o cpenHeM 3HAUEHUH (OLEHKH UHTETPAJIOB).

14.ITnomann t1uiockux ¢uryp (B NPSIMOYTOJIbHBIX KOOpPJIWHATAX, B MOJISIPHBIX
KOOpJAMHATaX).

15.11nomanu niaockux Guryp, orpaHuYEHHBIX apaMeTPU30BAHHBIMU KPUBBIMHU.

16.JlnvHa ayru KpuBOM (B MPSAMOYTOJIBHBIX KOOPJMHATAX, 3aJaHHON MapaMeTPUIECKH,
B MOJISIPHBIX KOOPJMHATAX).

17.00beMbI Ten BpalieHus: BOKPYT KOOPJIMHATHBIX OCEH.

18.11no1aab MOBEPXHOCTH BpPAILICHHUS.

19.MomeHTBI, HEHTPBI TAKECTH.

20.ITpunoxxenust onpeeraeHHbIX UHTErPAJIOB K PEIICHHI0 (pu3ndeckux 3anad (padora
CHUJIBI).

21.IlpunoxkeHus: OMPEACIICHHBIX MHTETPAJOB K PEIICHUI0 (PU3MYECKUX 3ajad
(1aBJieHUE KUIKOCTHU).

22.0npeneneHrue U CBOKWCTBA JIBOMHOIO MHTErpana. BeipaxkeHne NBOMHOrO MHTErpasa
yepes3 NoBTOpHbIN. Teopema o cpeHeM.

NownhkLbhe=
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23.3ameHa NepeMEHHBIX B IBOMHOM MHTerpane. IIpuMenenne IBOMHOrO MHTErpana B
r€OMETPUU U MEXAHUKE.

24.0npenenesue U CBOMCTBA TPOMHOIO MHTErpasia. BeipakeHue TPOMHOrO MHTErpana
yepes NOBTOpHBIN. Teopema o cpeaHeM.

25.3ameHa NEepPEMEHHBIX B TPOMHOM MHTerpanie. [IpuMeHenue TpoMHOro MHTErpaia B
F€OMETPUU U MEXAHHUKE.

26.0npeneneHue U CBOMCTBAa KPUBOJIMHEHMHBIX MHTErpajioB nepsoro pona. IlpaBuia
BBIYMCIICHUSI.

27.0npeneneHue U CBOWCTBA KPUBOJIMHEWHBIX MHTETPajoB BTOporo pona. IlpaBuia
BBIYHCIICHUS.

28.1TpuiokeHnsi KpUBOJIMHEUHBIX UHTETPATIOB B TEOMETPUHU.

29.JIluddbepeHnmanpHbie ypaBHEHHS, OOIIHME IMOHATHS (00IIee W YacTHOE pEIICHUS
g epeHnnaIbHOro ypaBHeHus, 3agauya Komm).

30. IuddepennuansHbie ypaBHEHUS C Pa3ISISIONIUMUCS TEPEMEHHBIMHU.

31.0au0poaubIe AuddepeHnrnaIbHble ypaBHEHUS.

32.JIuneiinbie nudpepeHraibHble ypaBHEHHS IEPBOro MOPSAKa, METO/IbI PEIIEHUS.

33.VYpaBuenue bepnymiu, Meronsl pemienus (meron Jlarpamxka, meron bepuymiu,
3aMeHa NepPEeMEHHOM ).

34.YpaBHeHus B MOJIHBIX AU depeHmanax.

35.uddepenupanpuple  ypaBHEHHS  IEpPBOrO  MOpSAKAa, HE  pa3pelieHHbIE
OTHOCHUTEIBHO MPOU3BOIHOM.

36.luddepeHnnanbHble YpaBHEHUS! BBICIIUX IMOPSJIKOB, JOIMYCKAIOUINE MOHMKEHUE
nopsiika (Bce THIIBI).

37.Jluneiinpie  nuddepeHImanbabie  ypaBHEHUS (OJAHOPOJHBIE W HEOJHOPOJHBIC
YPaBHEHHS).

38.0aHOpoaHbIe JIMHEHHBIE AUQQEpeHIranbHble YpPaBHEHUS C MOCTOSHHBIMU
Koa(pumeHTamMu. XapakTepucTuIeckoe ypaBHeHrue. Buj obiero pemeHusl.

39.HeogHoponnbie swmHEWHBIE au(GEepeHIUATbHBIC YpPaBHEHUS C IOCTOSHHBIMH
kodpunuentamu. Meron Jlarpanxka Jyisi HaXO0XKJIEHHS OOIIETO PEIICHHUS.

40.Heognopoaueie suHelHble AuddepeHInaibHble YpaBHEHUS C IOCTOSHHBIMU
korddurieHTaMu ¢ TpaBoil 4YacThio creuuanbHoro Buja. [logbop wacTHOrO
pEIIeHHS M HAXO0KICHUS O0IIET0 peleHusl.

41.Cucrembl auddepeHInaIbHbIX ypaBHEHUNH (METOJ CBEACHUS K YpPaBHEHHSIM
BBICIIMX MTOPSIIKOB).

42.Panpl. CyMMa, yacTUYHAsE CyMMa U OCTaToK psiga. CXOAMMOCTh M PacXOJUMOCTb
psana.

43.IlonoxutenpHple, 3HAKOUEpEAyIOUIMeCs psiabl. YcClIoBHas M abCONIOTHAsS
CXOJUMOCTb.

44 HeoOX0MMBIN MpU3HAK CXOJUMOCTH YHUCIOBBIX psAAOB. J[ocTaTouHble NMPU3HAKU
CXOJUMOCTH YHCIIOBBIX PSAOB.

45.I1pusnak JleiOHua 1751 3HAKOYEPEAYIOITUXCS PSAIOB.

46./leficTBus Haja psAaamMu (CII0KEHHUE PAJIOB, YMHOKEHHUE Psiia HA YUCIIO).

47.OyHkuroHabHbIe  psaAbl. O6macTh cxoauMocTu. PaBHOMepHas CXOIUMOCTb,
MaXOpUPYEMBbIE PSIbI.
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48.CBolicTBa paBHOMEPHO CXOJSAIIUXCS PAIOB (HEMPEPBIBHOCTH CYMMBI, BO3MOKHOCTh
UHTETPUPOBAHUS U T HepeHIINPOBAHUS).

49.Crenennble psnbl. Teopema AGens. Kpyr (uHTepBasn) W paauyc CXOJIUMOCTH,
IpaBUiia UX HAXOXKICHUSI.

50.CgoiicTBa creneHHbIx psioB. Psaa Teitinopa (Maxkiopena). [TpuiioxkeHus: cTerneHHbIX
PAIOB.

51.Panst @ypee. Tpuronomerpuueckue psaabl. [IpaBuna paznoxenus B psajg Oypse.

[TpaBuna pasznoxenust B psi Pypbe: YETHBIX U HEUYETHBIX (PYHKUMH, QYyHKUIUH C
IPOU3BOJIbHBIM IIEPUOIOM U HEIEPUOANYECKUX (PYHKUUHN. Y CIOBUS CXOIUMOCTH.

[Tonbp30BaHME pPa3IUUYHBIMA TEXHUYECKUMHU YCTPOMCTBAMHM HE JIOIYCKAaeTCs.
[IpenonaBatesnns KMMeEeT MpaBO IOCIE IPOBEPKM  NHCBMEHHBIX  OTBETOB  Ha
HK3aMEHALMOHHBIE BOMPOCHI 337aBaTh CTYJECHTY B YCTHOM (pOpME YTOUHSIOLIUE BOIPOCHI
B paMKax COJEPKaHMsI SK3aMEHALIMOHHOTO OMJIETa, BBIIAHHOI'O CTY/IEHTY.

WNHple HOpPMBI, periiaMeHTHPYIOUIME MPOUEAYpYy NPOBEAEHUS  HK3aMEHa,
npenacrasiieHbl B [1oj0kKeHMM O TEKylIeM KOHTPOJIE YCIIEBAEMOCTH U IMPOMEXYTOYHOU
aTTeCTallMU CTYJICHTOB.

Hucno 3agaHuid 11 TOMOJHUTEIBHOTO UTOTOBOTO KOHTPOJIBHOTO UCTIBITaHUS - 20).

Yucno BonpocoB — 3 (2 Bompoca AJisg KaTerOpuH «3HaTh» U 1 BOIpOC sl KaTeropuu
«YMETBY).

[TponomxkuTenbHOCTh — 60 MUHYT.

4. Kpurepun BBIIIOJHEHHS KOHTPOJIBHOIO HCIIBITAaHUS W YCIOBUS IPOCTABJICHMS
3ayéra:

JUTSL KATETOPUH «3HaThy (OMHAPHBINA KPUTEPHL):

HI>Ke 0a30Boro - 0 OaJ;

0a30BbIi ypoBeHb — | Oaina;

KPUTEPHUH OLIEHKHU U €€ 3HAUCHHE JJIs1 KATETOPUH «yMETh» (OMHApHBIA KpUTEPUH):

oTrcyTcTBUE ymMeHus — () 6ai;

Hajauuue yMmeHus — 1 Gamia.

Kpurepun UTOroBoM OLEHKH 32 3a4ET:

«3a4TEHO» - MPU CyMMe OAJIJIOB 2 Wi 3;

«HE 3a4TeHOY» - npu cymme OasoB O wiu 1.

9.3. OueHouyHbIe CPeACTBA ISl POBEACHUS IPOMEKYTOYHOH aTTecTanum B popme
KYPCOBOi1 pad0Thl HJIH KyPCOBOI'0 IPOEKTA

He npexycmoTrpeHst.

10. MeToan4yeckne peKOMEHAAUMH M0 OPraHU3AIMU M3YYeHHUS JUCHHMILIHHbBI

CryneHTbl mepea HaydajloM H3y4YeHUs JTUCHUUIUIMHBI O3HAKOMJIEHBI C CHUCTEMaMu
KPEAUTHBIX €IWHWUIl W OauTbHO-PEHTHHTOBOM OIIGHKH, KOTOpPBIE JIOJDKHBI OBITh
OImyOJIMKOBAHbI M PAa3MEIICHBI Ha CaiiTe By3a Win Kadeapshl.

CryneHTsl, W3ydaronue IUCHUIUINHY, 00€CTICUMBAIOTCS SJEKTPOHHBIMU HM3JIaHUSIMU
WIN JOCTYIIOM K HHUM, y4€OHO-METOJUYECKUM KOMIUJIEKCOM MO AUCIUILIMHE, BKIIOYAs
METOAMYECKHE YKa3aHUsl K BBINOJHEHUIO TMPAKTUYECKUX paboOT U BCEeX BHJIOB
CaMOCTOATENbHON padOTHI.
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11. BHeceHue U3MeHEHUI U JONOJHEHUI B pad04y0 NpOrpaMmy AU CHUTINHBI

Kadenpa exerogHo OOHOBIsET colepkaHUE pabOYMX MPOrpaMM JUCLUIUIMH,
KOTOpble odopmistoTcst mpoTokosamu. dopma npoTokosa yreepxkaeHa [lomoxenuem o
CTPYKType, colepkaHuu ¢ O(OPMIIEHMH pPa0OYMX MpOrpaMM JAUCUUIUIMH, TIO
oOpa3oBaTeNbHBIM  TIporpamMM,  coorBercTByomux PI'OC  BO ¢ yderom
npoQecCHoHaIbHBIX CTAHIAPTOB
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Ipuioxkenue 1

denepanbHOE roCyAapCTBEHHOE OI0PKETHOE 00pa30BaTEIbHOE YUPEKICHUE
BBICIIIET0 00Opa30oBaHuUs
«TBepckoil rocy1apcTBeHHbI TEXHHYECKHH YHUBEPCUTET»

Hanpasnenue noarorosku 6akanaspos — 38.03.06 Toprosoe nero.
Hanpasnennocts (mpoduib) — MapKeTHHT U JIOTUCTHKA.

Kadenpa «udbopmMaTiky U npuKIaIHON MaTEMaTUKN
JuncuumimHa «MaTemMaTruka

Cemectp 1

3K3AMEHAILIMOHHBINA BUJIET Ne 1

Bonpoc 115 nposepku ypoBHst «3HATD» — 0 nam 1uim 2 6anna:

Marpuisl. Onepanivu HaJ MaTpUIIAMHU
3aganue 175 npoBepku ypoBHs «YMETD» - 0 nim 2 6asa:

HpOBCpI/ITB COBMCCTHOCTb CHCTCMBbI M B CJIyda€ COBMCCTHOCTH PCIIWUTL €€ MAaTPUYHBIM
MCTOAOM

xX+2y+z=8
3x+2y+z=10
4x+3y—-2z=4

3ananue ais npoBepku YpoBH «YMETDy - 0 nan 2 6asna:

Breranciauts Ipeacii, HC UCIIOJIb3Y IIPABUIIO Jlonurans

oo =xt—x+1
Lim

2
AP+ —x—1

KpuTtepun nToroBoii oneHk# 3a 3K3aMeH:

«OTJIMYHO» - IPU cyMMe 0aiutoB 5 uiu 6;

«XOpOIIIOY - IPU cyMMe 0asuioB 4;
«yAOBJIETBOPUTENBHO» - IPU CyMMe 0alioB 3;
«HEYJOBJIETBOPUTEIBHOY - pU cymme Oaios 0, 1 wm 2.

CocraBurens: K.¢).-M.H, JOLUEHT M.A.CmupHOBa

3aBenyromuii kKapeapou: K.T.H., TOIEHT E.E.®omuna
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Ipuioxenue 2
denepanbHOE rocy1apcTBEHHOE OIOKETHOE 00pa30BaTEIbHOE YUPEIKICHHUE
BBICIIIET0 00Opa3oBaHuUs
«TBepckoil rocy1apcTBeHHbI TEXHHYECKHH YHUBEPCUTET»

Hanpasnenue noarorosku 6akanaspos — 38.03.06 Toprosoe nero.
Hanpasnennocts (nmpoduis) — Kommepiusi.

Kadenpa «udbopmaTiky U npuKIaIHON MaTEMaTUKN
Jucuunnuna « Marematukay

Cemectp 2

3AJAHUME JJIsA JOITOJIHUTEJBHOI'O UTOI'OBOI'O
KOHTPOJIBHOI'O UCIIBITAHUA Ne 1

1. Bompoc nas npoBepku ypoBHs «3HATb» — 0 nam 1 6amn:

[TepBooOpasHas GyHKIMU U HEOTIpeIeeHHbIH HHTerpai. [IpaBuna uHTerpupoBaHUs
2. 3anmanme s nposepku ypoBHsi «3HATDb» — 0 uiu 1 6an:

K xakomy Ty otHOcUTCS quddepeHnraibHoe ypaBHeHHe?

(e*siny+x)dx+(e* cosy+y)dy=0
3. 3apanue nust npoBepku ypoBusi «YMETb» — 0 nau 1 6amn:

xdx

Beruncints uaTErpan .[2—
3x"+4x+5

Kpurepuu uToroBoii OieHKu Ha 3a4eT:
«3a4TEHOY - TPU CyMMe OaIoB 2 Wiu 3;
«HE 3a4TeHO» - Mpu cymme OasuioB 0 win 1.

CocraBurensb: K..-M.H, JOLIEHT M.A.CmupHOBa

3aBenyromuii kadenpoit: K.T.H., JOIICHT E.E.®omuna
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