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O6pazoBarenbHas 26.03.02  HampaBmenme  moxarotoBku  "KopaOmecTpoeHnme,  OKeaHOTEeXHHKa
porpamMma CHCTEMOTEXHHKa 00bEKTOB MOPCKOIl HH(PPaCTPyKTypH"

TIpoduis "CymoBbie SHEPTETHUECKUE YCTAHOBKH"
roJl Hayaja noArotoBku 2026

Kpanmudukanus O0akaJyiaBp

dopma o0ydeHus ouHast

OO6m1ast TpyaA0EMKOCTh 11 3ET

YacoB o yaeOHOMY ITaHy 396 Bupgs! koHTpOIIA Ha Kypcax:
B TOM YHCIIC: 9K3amMeH 1,2
ayIUTOPHBIE 3aHATHUS 120
caMmocTosTeNbHast pabora 192
4acoB Ha KOHTPOJIb 72

Pacnpezle.nelme YacCoB JUCHUIIVIMHBI 110 CEMeCTpaM

Cemectp
(<Kypc>.<Cemectp 1(1.1) 2 (1.2)
Ha Kypce>) HUroro
Henenn 14 4/6 19 2/6
Bun 3ansatuit vin | P01 | vo | p1 | vn PIl
Jlexun 28 |28 |32 (32 |60 |60
IMpakTuyeckne 28 28 |32 (32 |60 |60
Wnas KoHTaKTHas 6 6 6 6 12 |12
pabota
Uroro ayn. 56 |56 |64 [64 |120 (120
KonrakrtHast pabora |62 |62 (70 (70 |132|132
Cam. pabota 82 (82 110|110 |192 (192
Yacel Ha KOHTPOJIb 36 (36 |36 |36 |72 |72
HUroro 180 | 180 | 216 | 216 | 396 [ 396




Paboyast mporpamMma qUCIHHUILTAHBI

pa3paboTtana B coorBercTBHM ¢ PTOC:

®DenepanbHblii TOCYIapCTBEHHBIH 00pa30BaTeIbHbIN CTaHAAPT BBICILIETO 00pa3oBaHusl - OaKkaiaBpHaT 10 HAIIPABICHUIO OATOTOBKH
26.03.02 KopabiecTpoeHne, OKCaHOTEXHUKA U CHCTEMOTEXHHKA 00HEKTOB MOPCKOW HHPPACTPYKTYpHI (TiprKka3 MHUHOOpHAYKH
Poccun ot 14.08.2020 1. Ne 1021)

COCTaBJIeHA HA OCHOBAHHH y4e0HOTO0 ILIaHA 00Pa30BaTeJbHONH MPOrPaMMBbI:

26.03.02 Hampasnerne moarotoBkr "KopabiecTpoeHne, OKeaHOTEXHUKA M CHCTEMOTEXHHIKA 00BbEKTOB MOPCKOI HHPpacTpyKTypHI"
IIpodmis "Cynossle SHEpreTHUECKHE YCTAaHOBKH"
rojJ Hayaja noArotosku 2026

Pabouyro nporpamMmmy cocraBuji(n):
x.m.H., Joyenm, Jluneeuy Onvea Heopesna
Pabouas mporpamMma omoOpeHa Ha 3aceAaHiH Kadeapsl

3aBenyromuii kadenpoii Jimaesmu Onbra Uropesna



1. IEJIX OCBOEHMUS JTUCIIUIIJINHBI

1.1 | Obecrieuenne 6a30BOr0 YPOBHS 3HAHWH M YMEHHH pEIICHUS MaTEMAaTHYECKUX 3a7a4 U IPUMCHEHHS UX B
MEXIUCLMIUTHHAPHOM KOHTEKCTE, a Takke (POPMHUPOBAHHUE HABBIKOB HCIIOJIL30BAHHS MaTEMAaTHYECKHX METOIOB B
MPaKTHYECKON JEATEIbHOCTH.

2. MECTO JUCIIUMIVIMHBI B CTPYKTYPE OOII

Hukn (pazpen) OOIT: b1.0

2.1 | TpeGoBaHusl K NpeIBAPUTEIbHOI MOATOTOBKE 00Y4aIOLIerocs:

2.2 | JMCHMILUTMHBI M PAKTHKH, JIs1 KOTOPbIX OCBOCHUE TAHHOM TUCIHILTMHBI (MOXYJIs1) HEOOXOTUMO KAK
npeamecTByomiee:

2.2.1 | CynoBoe 31eKTpooO0opyI0BaHHE U OCHOBBI DJIEKTPOTEXHUKU

2.2.2 | Texauueckast pusnka

2.2.3 | Oxonorus

2.2.4 | KopabnecTpouTtensHOE YepUeHUE

2.2.5 | Teopust MEXaHU3MOB U MallliH

2.2.6 | OCHOBBI HayYHBIX UCCIIETIOBaHUI

2.2.7 | Oxonmorudeckas 0€30IaCHOCTh MOPCKOH (PEYHON) TEXHUKH

3. KOMIIETEHIIMA OBYYAIOIEI'OCS, ®OPMUPYEMBIE B PE3YJIBTATE OCBOEHUSA JUCIIUITJINHBI

(MOJY.JIS)

OIIK-1: Cnoco6eH ucnoJb30BaTh OCHOBHbIE 3aKOHbI €CTECTBEHHO-HAYYHbIX TUCIHUIJIMH B HpO(l)eCCl/IOHaJILHOﬁ
AEATEJIbHOCTH, IPUMEHATH METOAbI MATEMATHYIECCKOI'0 AaHAJINU3Aa U MOAEJITUPOBAHUS, TECOPETUIECCKOI0 U
IKCIIEPUMEHTAJTBbHOI0 HCCJICTOBAHUSA

OIIK-1.2: TIpumensieT B mpohecCHOHATBHON ISSTENEHOCTH METOABI MATEMAaTHUSCKOTO aHAIM3a/MOACIAPOBAHUS

OIIK-3: CnocoGeH pa3padaTbiBaTh AJITOPUTMbI 1 KOMIIBIOTEPHbIE IIPOrPAMMBbl, IPUTOAHBIE JIsl IPAKTHYECKOI0
NpUMEHCeHHS

OIIK-3.2: Pa3pabaThIBaeT aJrOPUTMBI ISl TPAKTHYECKOTO IPUMEHEHHUS B 00JIACTH CYIOCTPOCHHS U CYIOPEMOHTA

B pe3yiibTaTe 0CBOCHUN JUCHHUIIIMHBI Oﬁy'-lal()]].ll/lﬁ(‘.ﬂ JOJIZKCH

3.1 (3unaTh:

3.1.1 | OcHOBHBIE 3aKOHBI X METOABI MATEMATHKH, IPAMEHSIOMINECS B TPOPECCHOHANBHON e TEIFHOCTH.

3.2 | YMeTh:

3.2.1 HpI/IMCHHTB MECTOAbI MATEMAaTUYCCKOI'0 aHaJIM3a Py pECIICHNH 3a1a4 HpO(I)eCCPIOHaJ'ILHOﬁ JACATCIBbHOCTH.

3.3 | Baagersn:

3.3.1 | HaBbIkamMu MpHMEHEHHSI OCHOBHBIX 3aKOHOB M METOI0B MaTEMATHKH IIPH PELICHHH MPO(ECCHOHATBHBIX 3a7ad.

4. CTPYKTYPA JUCHUIIJIMHBI (MOY JIS)

Bun HaumeHnoBaHue pa3jiesioB U TeM /BUA 3aHATHSA/ Cemectp | Yacos | Jluteparypa | IlpIlo
3aHATUSA / Kypc AroT
Paznen | Paszpeu 1. JInneiinas anrebpa
Jlex Jluneiinas anre6pa /JIex/ 1 6 JI1.3 J11.1 0
IIp Jluneiinas anre6pa /T1p/ 1 6 2.2 0
Cp Jlunetinas anredpa /Cp/ 1 8 J2.2 0
HKP Jluneiinas anredpa /VIKP/ 1 2 0
Paznen | Pa3zgen 2. BekropHas ajredopa
Jlex Bekrophas anrebpa /Jlex/ 1 12 JI1.3 JI1.1 0
Ip Bekropnas anredpa /Ip/ 1 12 J2.2 0
Cp Bekrophas anredpa /Cp/ 1 12 J2.2 0
HKP Bekrophas anreopa /MKP/ 1 2 0




Paszmen |Pa3sgen 3. AHajquTHYecKas reoMeTpHs
Jlex Amnanutnueckas reomerpus /Jlex/ 1 0 J1.3J11.1 0
IIp Amnanmurnueckas reomerpus /IIp/ 1 0 J12.2 0
Cp Amnanmutnaeckas reomerpus /Cp/ 1 46 J12.2J13.2 0
Paznen | Paspes 4. Ilepemennas. Ipenena. @ynxkuus
Jlex Iepemennas. [Ipenen. @ynxmms /Jlex/ 1 6 J1.3J11.1 0
Ip [epemennas. [Ipenen. dynxuns /Tp/ 1 6 J12.2 0
Cp ITepemennas. [Ipenen. ®ynakuus /Cp/ 1 10 2.2 0
HKP [epemennas. [Ipexen. @ynxuns /MKP/ 1 1 0
Paznen | Pa3gen S. Inddepennnanbroe ucuncienue GyHKunii oqHom
nepeMeHHOM’
Jlex Juddepennuansaoe HcanucieHne GpyHKIH OqTHOH epeMenHol /JIex/ 1 4 JI1.3 J11.1 0
IIp Juddepennuansroe ncancienne GpyHKui ogHol mepemenHoi /T1p/ 1 4 J12.2 0
Cp JuddepennnansHoe ucuucieHne QyHKIA oqHON nepemenHoi /Cp/ 1 6 JI2.2713.1 0
HKP Juddepennuansroe ncancienne GyHKIui ogaol mepemenHoi /MKP/ 1 1 0
Jlex JuddepernnansHoe ncancieHne GyHKIIH OTHON epeMenHoi /JIex/ 2 4 JI1.3 J11.1 0
Ip Juddepernuansroe ncancienne GpyHKIui ogHol mepemenHoi /I1p/ 2 4 J2.2 0
Cp JuddepennunansHoe ucuucieHne GyHKIuA oqHon nepementon /Cp/ 2 8 JI2.2713.1 0
HKP Juddepennnansaoe ucuucieHre GyHKIui oqHon nepemennoi /MKP/ 2 1 0
Paznen | Pa3zmen 6. HeompeneneHHbIN U onpeiesieHHbIA HHTErPaJt
Jlex Heomnpenenennslit u onpeneneHHbii naterpan /Jlex/ 2 14 JI1.3 JI1.1 0
IIp Heomnpenenennslit u onpeaeneHubii narerpan /I1p/ 2 14 JI2.3 0
Cp Heomnpenenennslii u onpeneneHuslii uaterpan /Cp/ 2 32 J12.3 0
UKP Heomnpenenennstii u onpenenenuslii uaterpan /UKP/ 2 1 0
Pazpen | Paszpes 7. ®yHKIMH HECKOJIbKHX IIePeMEHHBIX
Jlex DyHKITNN HECKOIBKHUX MepeMeHHBIX /JIex/ 2 4 J1.3J11.1 0
IIp DyHKITNH HECKOIBKHX MepeMeHHbIX /IIp/ 2 4 J12.3 0
Cp OyHKINH HECKOIBKHUX MepeMeHHBIX /Cp/ 2 10 JI3.3 0
HKP OyHKIIH HeCKOIBKHUX MepeMeHHbIX /MKP/ 2 2 0
Paznen | Paspes 8. IuddepenunaibHubie ypaBHeHHs
Jlex Huddepernnansaeie ypapaeHus /Jlex/ 2 10 JI1.3 JI1.1 0
Ip Huddepennmansaeie ypapaerns /I1p/ 2 10 J12.3 0
Cp Juddepennunansusie ypasHenus /Cp/ 2 30 J12.3 0
HKP Juddepennnansusie ypasHenus /MKP/ 2 2 0
Paznen | Pa3znen 9. Teopusi BepositHOCcTeii. BeposiTHOCTH cOOBITHIA.
Jlex Teopus BeposTHOCTeH. BeposiTHocTH cOObITHH. /JIek/ 2 0 J1.2 0
IIp Teopus BeposTHOCTEH. BepositHocTn coobiThid. /I1p/ 2 0 JI2.1 0
Cp Teopus BeposiTHocTei. BepositHocTr coObiTHiA. /Cp/ 2 30 JI2.1 0
UKP Teopus BepositHocTeil. BepositHocTr coObiTuii. /MKP/ 2 0 0

5. COJEP’JKAHUE JUCLUIIIMHBI (MOAY.JIST)

ConeprkaHue JIEKIIMOHHOTO Kypca
1 cemectp

Paznen 1. Jluneiinas anredpa.

Marpunpsl. JleficTBs HaJ MaTpULIAMH (CIIOKEHUE, BBIYNTAHUE, YMHOXKEHHE MAaTPUIIBI HA YKCIIO, IPOU3BEAeHNE MaTpHLl). MuHODP 1
anredpandecKoe IOMOIHEHNE deMenTa. OTpeaenuTens n-ro nopaaxa. CeoiictBa onpenenuteneii. O0mue cBeASHNS 0 CHCTEMAX
JMHEHHBIX anredpandeckux ypaBHeHHH. CHCTEMBI N ypaBHEHUH ¢ N HEM3BeCTHRIMU. PereHne cuctemsl. CHCTEMBI COBMECTHBIC U
HECOBMECTHBIE, COBMECTHBIE OIpE/Ie/ICHHbIE U HEeolpeeleHHbIe. PerieHre cucteM TMHEHHBIX anrebpandecKuX ypaBHEHUI
MmetonoM Kpamepa. Teopema Kpamepa. CucteMbl m ypaBHEHHH ¢ n HEU3BECTHBIMU. PABHOCHIIBHBIE CUCTEMBI. DJIEMEHTAPHBIE
peoOpa30BaHUs CHCTEM JIMHEHHBIX anreOpandyecKux ypaBHeHuil. TeopeMa o mepeBoie CHCTEMBI B PaBHOCHIIBHYIO €if CHCTEMY.
Pemienne cucteM TMHEHHBIX aaredpanyeckux ypaBHeHU metoqoM [aycca.

Pa3nen 2. BekropHast anredpa.
OCHOBHBIE TOHATHS U ONIPEAEICHIUSI BEKTOPHOH anreOps! (BEKTOP, KOIIMHEapHbIEe, KOMITIAHAPHBIE BEKTOPBI, MOLYIIb BEKTOPA,
paBHbIE BEKTOPBI, €IUHUYHBIN, HYJeBOH BEKTOPbI). ba3uc Ha MIOCKOCTH U B IpOCcTpaHcTBe. TeopeMbl 0 pa3ioKeHHH BEKTOPA 1Mo




6a3ucy. KoopaunaTs! BekTOpa B JaHHOM Oasuce (onpeaenexue). OpToHOpMHPOBaHHBIHN 6a3uc. HaxoxIeHne KoopJHHAT BEKTOpa 110
U3BECTHBIM KOOPAMHATAM €ro Hauana U KoHIa. JInHelHble onepanuy Hajl BEKTOPAMHU: CI0XKEHHE, BBIYUTaHUE BEKTOPOB, YMHOXKEHHUE
BEKTOpa Ha yncio. CKalsipHOE IIPOM3BEICHNE BEKTOPOB, CBOICTBA CKAIIIPHOTO Mpou3BeicHUsI. CKalIpHOE POU3BEICHNE
BEKTOPOB, 3aJaHHBIX KOOPAWHATAMH B OPTOHOPMHpOBaHHOM Oa3uce. [IpuMeHeHne CKalIIpHOTO MPOU3BEACHNUS K PEIICHHIO 3a/1a4
(Moxynb BeKTOpa, JUIMHA OTPe3Ka, Yroll MeX Iy BEeKTOpPaMH, YCIOBHE OPTOTOHATBHOCTH BEKTOPOB, TPOEKIIUS BEKTOPA HA BEKTOP).
Hamnpasnsromue KocuHychl BeKTopa. BekTopHOe nponsBeieHue AByX BEKTOPOB, CBOWCTBA BEKTOPHOTO MPOU3BeIeHUs. BekTopHOe
MPOW3BE/ICHHE BEKTOPOB, 33JaHHBIX KOOPIMHATAMH B OPTOHOPMHPOBAHHOM Oasnce. [IprMeHeHe BEeKTOPHOTO MPON3BEICHHS K
pelIeHuro 3aaad (II0IaAb NapanieIorpaMMa, oAb TPEYroIbHUKA, YIOJI MeX Ty BekTopamu). CMeIIaHHOE IPOU3BECHUE TPeX
BEKTOPOB — onpezeieHne. CMelanHoe TPOU3BEACHNUE BEKTOPOB, 3aJaHHBIX KOOPIMHATAMU B OPTOHOPMHUPOBAHHOM Oa3uce.
CBoliCTBa CMEIIaHHOTO NPoM3BeAcHIU. KoMIUIeKCHBIE Yucia U JeWcTBHSA Hax HUMH. 1300paskeHre KOMIUIEKCHBIX YHCeN Ha
IUIOCKOCTH. MOJYITb M apryMEeHT KOMIIIEKCHOTO YHciIa. Anredpamdeckas i TPUTOHOMETpHdIecKasi (hOpMbI KOMIUIEKCHOTO YHCIIA.
®dopmyna Diinepa. [TokazarenbHas popma KOMITIEKCHOTO yrcaa. KopeHb n3 KOMIIJIEKCHBIX YUCElL.

Paznen 4. Ilepemennas. Ilpenen. OyHxuus.

IonsTue QyHkIMK. 3aBUCHMBIC M HE3aBUCUMBIEC IIEpEMEHHbIE, 001aCTh ONPeAeIeHH U MHOXKECTBO 3HaueHui (yHkmu. Croco0s!
3ananus Gynknun. ['paduk ¢pynkmun. OcHOBHBIE CBOMCTBA (DYHKIMH: MOHOTOHHOCTb, YETHOCTB, IEPHOUYHOCTS,
orpanndeHHOCTh. CnoxHas ¢pyHknus. [Torstne okpectHocTH Touku. [Ipexen ¢pynkuun B Touke. [Ipenen GpyHKINm Ha
6ecxoneuHocTH. beckoHeuHO Manble 1 6eckoHedHO Oombre GyHKIMH. Teopema 0 CBSI3H OECKOHEYHO MaNIbIX X OECKOHEYHO
Gonbuinx BennuuH. [IepBblid M BTOpoii 3aMeuarenbHble npesenbl. CpaBHeHNE OECKOHEUHO MajlbIX, 3KBUBAICHTHbIE OECKOHEYHO
Maible. OCHOBHBIE SKBUBAJICHTHOCTH. HellpephIBHOCTE (DYHKIINH B TOUKE M HA OTPE3Ke, CBONCTBA HEIIPEPBIBHBIX (DYHKIIMI.
Kiraccudmkanus Touex pa3psiBa GyHKINH.

Pasnen 5. IuddepenimansHoe ucurcaeHue GyHKIMNA OHON TepeMeHHOM.

IMonsTre mpon3BoHOI GYHKIMHU B TOUKe. ['eoMeTprIecknii CMBICI IIPOM3BOAHON. Y paBHEHHS KacaTeIbHOW I HOPMaITH K rpaduky
¢ynxnnu. [pasmuina HaxoxxaeHust npon3BoaHoi. [Torarne auddepennuana pyaknun. IIponsBoaHast CI0XKHOI
¢ynxunu.[Ipon3BogHbIE BBICIIUX OPSAKOB.

2 cemecTp

Pasnen 5. IuddepenimansHoe ucurcaeHue GyHKIMNA OHON TepeMeHHO.

Teopemsr Posust, Jlarpamka, Ko, DxcTpeMymbl GpyHKINH, HeoOxoaumoe ycioBre. [Ipu3Haku MOCTOSTHCTBA, BO3pACTaHUS U
yobiBaHMsI QyHKIUH. JlOCTaTOYHBIE MPU3HAKH CYIIECTBOBAHMS IKCTpeMyMa (PYHKIIMU. BBIMTYKII0CTh, BOTHYTOCTH Tpaduka
¢ynkuun. Touku nepernba. JlocraToyHble MPU3HAKK BRIITYKJIOCTH, BOTHYTOCTH Irpaduka GyHKIIMM U TOUKU nieperuda. [Ipasuio
Jlonurans. Acumnrots! rpaduka ¢pyHKuud. Buner acumnror. OOmuii mraH ncciaeqoBanus (pyHKIMA | TOCTPOCHUS e€ rpaduka

Paznen 6. HeonpeneneHHslit 1 onpeaeneHHbIN HHTETpal.

ITepooOpa3Has (yHKIMS U HeoNpeIeIeHHbIIH nHTerpain. Teopema cymecTBoBaHus epBooOpa3Hoil. CBOWCTBA HEONPEIEICHHOTO
uHTerpana. Tabnuia OCHOBHBIX HHTETpaoB. MeTo/1 3aMeHbI IEpEeMEHHON B HEOTPE/ICIIEHHOM HHTETpase. MeTo ] HHTerpHPOBaHUS
TI0 YacTsAM B HEONpEeIeICHHOM HHTerpaie. PammonansHele 1pobu. MHTErpupoBanne MpocTeHINX ParfOHANBHBIX APOOeii.
Paznoxxenue pannoHanbHOM Ipodu Ha mpocTerIue.

3ajaua 0 BHIUMCIICHHH TUIOMIAM KPUBOJIMHEHHOH (urypsl. OnpeneneHuslii nurerpai. Teopema cymecrBoBaHus. OCHOBHbIE
CBOIiCTBa ompereneHHoro narerpaita. @opmyna Hetotona — JleliOHuIa. 3aMeHa TepeMeHHOI B ONpe/IeIeHHOM HHTeTpae.
HuTerpupoBanue mo 4acTsaM B olpeaeneHHoM unTerpane. Hecobctsennsie nnterpansl | u 2 poxa. Ilnomans miockoit ¢Guryps: B
HpsSIMOYTOJIBHOM I€KapTOBOM cUCTeMe KOOpAMHAT.

Paznen 7. ®yHKIMM HECKOIBKUX IEPEMEHHBIX.

ITonstue QpyHkuum 1ByX nepeMeHHbIx. CrocoObl 3a1anus QyHKLIMHU IBYX EpEMEHHBIX, 001acTh ee onpeneneHus. OKpecTHOCTb
paanyca r roukd. [Ipenen ¢pyHkun 1Byx nepeMeHHbIX. YacTHbIE U IOJTHOE NIPUpPAILECHNs (QYHKIINH ABYX IIepeMEHHBIX. YacTHbIE
MPOX3BOHbIC (DYHKIUH IBYX MEPEMEHHBIX, IX T€OMETPUIECKIH cMbIc. YacTHbIE muddepeHIHas, ITOIHBIH And depeHIal
(yHKINH OBYX NEepeMeHHbIX. YacTHBIC TPOU3BOIHEIE BRICIIUX MOPSAAKOB. TeopeMa 0 HE3aBUCHMOCTH OT IOCTIE0BATEIbHOCTU
i depeHIpoBaHust. DKCTpeMyM (YHKINH ABYX NepeMeHHbIX. HeoOX0auMble 1 10CTaTOUHbIE YCIOBHUS CYILIECTBOBAHUS
JKCTpEMyMa.

Paznen 8. luddepenunanbupie ypaBHEHHUS.

[Monstre nudpdepenHunansHoro ypapHenus. [lopanok, pemenue quddepeHInanbHOro ypaBHeHUs. MIHTerpaibHbIe KPUBBIE.
Juddepennnanpupie ypaBHeHUs 1-T0 mopsiaka: oOmwmii Bu, 3ana4ya Komm, obIiee u 9acTHOE pelieHst, 00N 1 YaCTHBIH
uHTerpansl. JuddepeHmansHple ypaBHEHUS C pa3ieICHHBIMU U Pa3AeNISIOIIUMHUCS NTepeMeHHbIMU. JInHeHHbIe

i depeHnnaIbHbIe ypaBHeHus 1-ro nopsaaka. Anddepeniuansabie ypaBHEHHs BBICIINX HOPSIKOB, JOITyCKAIOIINE TIOHMKEHHIE
nopsaxka (3 suma). OOImye MOHATHS O IMHEHHBIX OHOPOIHBIX AU PEPCHIINATEHBIX YPAaBHEHHUAX BEICIINX ITOPSIKOB: ONpeeIeHue,
MOHSATHE O TMHEHHO He3aBUCUMBIX (QYHKIUX, (DyHIaMEHTaIbHAasl CHCTeMa pemeHui. TeopeMa o CTPYKType O0IIero pemeHns
JUHEHHOT0 0JHOpoAHOro AuddepeHnansHoro ypaBHeHus. BeiBo popmyn i 00I1Iero pereHus JMHEHHOr0 OJHOPOAHOTO

I depeHINaTBHOTO ypaBHEHUS 2-T0 nopsxa. JInHeiiHele HeoHOpOoAHbIE AuddepeHIanbHble ypaBHeHHs. Teopema o cTpyKType
00IIIeTo pelIeHns IMHEHHOTO HEOTHOPOIHOTO MU (hepeHINaIBHOTO ypaBHeHHs. JInHEeHHBIe HEOTHOPOAHBIE TU(depeHIHaTBHEIE
YPaBHEHUS € TIPABOH YaCThIO CIIEIIMAIBHOTO BUJA.

IIpakTHueckue 3aHATUS
1 cemectp




IIpaktrueckoe 3ausTue 1. OnpeaenuTens U ero CBOKCTBA. BerumcieHne onpeaenuTens o CTPOKe, CTOI0IY
ITpakTuyeckoe 3anATHe 2. Pemienne cucrem nuHeHHbIX ypaBHeHUH (MeTon Kpamepa, meton I"aycca amst KBapaTHBIX CUCTEM)
IMpakTHyeckoe 3anaTHe 3. Pemenne cucreM TMHEWHBIX ypaBHEHHH (MeTox ["aycca Ayt MpOU3BOIBHBIX CHCTEM)
IIpakTuueckoe 3anarue 4. Bekropel. JIuHelHble onepanuy Hajl BEKTOPAMHU.

IIpaktuyeckoe 3anarue 5. JleWcTBUS C BEKTOpaMH, 3alaHHbBIMU KOOPJMHATAMHU

ITpakTuyeckoe 3anaTHe 6. CkaasipHOE MPOU3BEAECHHE BEKTOPOB

IIpakTnueckoe 3anstue 7. BEeKTOpHOE U CMEIIaHHOE IPOU3BEICHUS BEKTOPOB

IIpaktiueckoe 3anstue 8. KontponsHas pabora

ITpakTuyeckoe 3anarue 9. KommnekcHsle uncna

IMpakTrdeckoe 3ansarue 10. yHKIMN: 007aCTH ONpeAeIeHNs, 00IaCTh 3HAUCHNH, CBOICTBA, TpadMKK IHHEHHOH QyHKIHH,
KBaIPaTUYHOI, 0OpaTHO MPOIOPIIOHATEHOCTH.

IIpaktuyeckoe 3anarue 11.Ilpeaenst GyHKIMNA: OCHOBHBIE HeonpeaeaeHHOCTH. b.6. u 6.M. pyHKIMH

ITpakTudeckoe 3anaTHe 12. 3amedarenbHble TPEIEIbI

IIpakTryeckoe 3ansrue 13. [IpousBoanas u quddepenman

IIpaktiueckoe 3anstue 14. [IponsBogHas caoxHON (GyHKIIMK U IPOU3BOJHBIE BBICIIHX MOPSIKOB

2 cemectp

IMpakTraeckoe 3ansarue 1. [Ipasuno Jlomurans. MccnenoBanne GpyHKIMI Ha MOHOTOHHOCTD M S9KCTPEMYMEI € TIOMOIIBIO MIEPBO
IIPOU3BOJHOM.

IIpakTuyeckoe 3anarue 2. AcumMnToTsl rpaduka Gynkuuu. [lonHoe uccnenoBanue GyHKIUN U MOCTpoeHHE Tpaduka.
ITpakTudeckoe 3anartue 3. IlepBooOpa3Hble U HEOMPEAEIEHHbIH HHTErPal: HEMOCPEACTBEHHOE HHTETPUPOBAHUE.
IIpakTHyeckoe 3anstue 4. MaTerprpoBaHme NoABeIcHHEM TI0/1 3HaK Auddepenimana, 3aMeHa mepeMeHHO.
IIpaktiueckoe 3anstue 5. GopMyna HHTETPUPOBAHUSA IO YacTsAM. IHTerpupoBaHHe pallOHAIBHBIX JPOOEH.
I[Tpaxtiueckoe 3austie 6. OnpeaesieHHbIH HHTErpal 1 ero Beraucienue (popmyna Hetorona—Jlelionuna)

[Mpaktnueckoe 3ansTue 7. HecoOcTBeHHBIM nHTErpa | 1 2 posa: BEIYHCICHUE.

[IpakTtiueckoe 3ausTue 8. [IpunokeHns onpefeIeHHOTo HHTerpaa (BRIYUCIICHNE IUIONMa el GUryp 1 00bEMOB TEIl BPAIICHUS)
IIpaktiueckoe 3ansTHE 9. DYHKIINU HECKONBKUX EPEMEHHBIX: YaCTHBIE IPOU3BOAHBIC U TU((epeHIHal.

I[Npaxtiueckoe 3ansitie 10 YacTHble TPOM3BOJHBIC BTOPOTO MOPSAKA M SKCTPEMYM (PYHKIUH BYX IIEPEMEHHBIX.
IIpakTryeckoe 3anstue 11. KonTponsHas padora

IIpaktiueckoe 3anstue 12. Juddepenuansabie ypaBHEHUS 1-ro MopsKa ¢ pa3AeisoMUMUCS IePEeMEHHBIMH.
[paxtuueckoe 3austue 13. Jluneitnsle nuddepeHnransHple ypaBHeHHs 1-ro nopsaka

IMpakTryeckoe 3ansarue 14. [luddepeHnmansaple ypaBHEHUS N-TO MOPSIKa, JOITyCKAIONIHe TIOHKEHIE TOPsAKa.
IIpaktiueckoe 3anstue 15. JInHeltHsle oqHOPOIHBIE AN GEepPEeHITHATBHBIC YPABHEHUS N-TO TOPSIIKA.

IIpakTuyeckoe 3anarue 16. Jluneiinsie HeogHOPOHBIE UG PepeHIIMaTbHBIE YPaBHEHHS N-TO MOPSIKA.

6. ®POHJ OHEHOYHBIX CPEJICTB

6.1. [lepevyeHb BHIOB OIIEHOYHBIX CPEACTB

- 3aJ1aHMs U1 IPOBEJICHUSI KOHTPOJIBHBIX padoT;
- 9K3aMEHAIMOHHBIE BOIIPOCHI.

6.2. Tembl NUCbMEHHBIX PadoT

KoHTposnbHBIE paboTHI 110 TEMaM:

1. JInneiinas anreOpa u BekTopHas anredpa (1 cemectp).

2. KommexcHsle gncia (JOMAIIHAsS KOHTPOJIbHas paboTa)

3. Boruncnenue npeaenoB OyHkiuu (JOMalIHIs KOHTPOJIbHAs paboTa)
4. UccnenoBanue GyHKIUI (OMAIIHs KOHTPOJIbHAS paboTa)

5. OnpenenéHHbIi 1 HeonpeaenEHHBII nHTErpai (2 cemectp).

6. IuddepennmanbHple ypaBHEHUS(JOMAIIHSS KOHTPOJIbHAs padoTa).
3. IuddhepennpanbHpie ypaBHEeHUS (2 ceMecTp).

6.3. KonrpoabHble BONIPOCHI U 3aJaHUS

BOITPOCBI K OK3AMEHY B 1 cemectpe

Pa3pen 1. Jluneiinas anre6pa.

1. Matpuupl. JlelicTBus HaJ MaTpuIaMu (CI0OXKEHHUE, BHIUUTaHUE, yMHO)KEHHE MAaTPHILbI Ha YUCIIO, TPOU3BEEHUE MATPHIL).

2. MuHop 1 anrebpandecKoe AOMOTHEHUE 3IeMeHTa. ONpeaeuTelb M-I MopsaKa.

3. CpoiicTBa onpeAeaUTENeH.

4. O0mue cBeieHUs O CUCTeMax JMHEHHBIX anredpandeckux ypaBHeHUil. CHCTEMBI N ypaBHEHUI ¢ n HeU3BeCTHBIMU. Pemienne
cucteMbl. CHCTEMBI COBMECTHBIE 1 HECOBMECTHBIE, COBMECTHBIE ONPE/IENIEHHBIE M HEONPEETIEHHBIE.

5. Permenne cucreM MTMHEHHBIX anreOpandecKux ypaBHeHHH metonoM Kpamepa. Teopema Kpamepa.

6. CucTeMbl m ypaBHEHHH ¢ N1 HEU3BECTHBIMU. PABHOCHUIIBHBIC CHCTEMBI. DJIeMEHTapHbIE IPe0OPa30BaHMUs CHCTEM JIMHEHHBIX
anrebpandeckux ypaBHeHUI. Teopema o nepeBojie CUCTEMBI B PaBHOCHIIBHYIO €/ CUCTEMY.

7. PerieHne cucteM JMHEHHBIX alreOpandecKux ypaBHEHHI MeTooM ["aycca.

Pazgen 2. Bekropnas anre6pa.
8. OCHOBHBIE MTOHSTHS U OIPEICIICHHS BEKTOPHOIT anreOps! (BEKTOpP, KOJUIMHEapHbIE, KOMIIAHAPHBIC BEKTOPBI, MOYJb BEKTOPA,




paBHBIC BEKTOPBI, €IMHUYHBIHN, HYJICBOH BEKTOPHI).

9. Bazuc Ha m1ockocTH M B IPOCTpaHCTBE. TeopeMbl 0 pa3iokKEHHH BEKTOpa 110 Oasucy.

10. KoopmuHatel BekTopa B JaHHOM 0asuce (omnpenenenue). OpToOHOPMHPOBaHHBIH 6a3uc. HaxoxkaeHue KoopanHaT BEKTOpa Mo
M3BECTHBIM KOOPAMHATAM €ro Hadalla U KOHIIA.

11. JIunelinble onepanny HaJ BEKTOPAMHU: CIIOKEHHE, BBIYUTAHUE BEKTOPOB, YMHOXKEHHE BEKTOpa Ha YUCIIO.

12. CkanspHOe IIpOU3BEIECHUE BEKTOPOB, CBOHCTBA CKAISAPHOTO MPOU3BEACHHS.

13. IIpuMeHeHHe CKAIIPHOTO MTPOM3BEACHNS K PEIICHUIO 3a1a4d (MOIYIb BEKTOpA, IIHHA OTPE3Ka, YTOlI MEXKIAy BEKTOPaMH, yCIOBHE
OPTOTOHAILHOCTH BEKTOPOB, IPOEKITHS BEKTOpA Ha BEKTOD).

14. BekTopHOE NpOU3BEACHUE JIBYX BEKTOPOB, CBOMCTBA BEKTOPHOTO TPOU3BEICHHS.

15. IlpuMeHeHNEe BEKTOPHOTO ITPOU3BEACHHS K PEIICHHUIO 3a1a4 (TUTOIIA M apajuiesiorpaMMa, TPEYroNbHIKa, YTOT MEXKITY
BEKTOPaMH).

16. CMmenranHOe pOU3BECHHE TPEX BEKTOPOB — omnpeeneHre. CMelaHHoe MPOU3BeIeHIE BEKTOPOB, 3aJaHHbIX KOOPIUHATAMH B
OPTOHOPMHPOBAaHHOM Oa3Huce.

17. CBoiicTBa CMELIAHHOTO IIPOU3BEIEHMUS.

Paznen 3. AHanuTuueckas reoMeTpus

18. IIpsiMoyrospHast JeKapTOBa CUCTEMA KOOPIMHAT Ha INIOCKOCTH U B IPOCTPAHCTBE.

19. OnopHas ToYKa U HOPMaJbHBIM BEKTOP IMJIOCKOCTU. Y PaBHEHHE INIOCKOCTH, IIPOXOSILEH Yepe3 JaHHYIO TOUKY
HepIEeHANKYISIPHO JaHHOMY BekTopy. OOI1ee ypaBHEHHUE IIIOCKOCTH.

20. YpaBHeHHE MIOCKOCTH, MPOXOAAIIEH Yepe3 TPU TOUKHU. Y paBHEHHE MIOCKOCTU «B OTPE3Kax» Ha KOOPAUHAT-HBIX OCSX.
21. OnopHas TOYKa W HAIIPABIIOMINI BEKTOp MpsiMoit. O0mIre, mapaMeTpudecKie, KAHOHMYECKHE YPaBHEHHUS MPSIMOH B
npocrpancTse. KaHoHHUecKue ypaBHEHUs IPSIMOI B IPOCTPAHCTBE, IPOXOIAIIEH Yepe3 ABe TOUKU.

22. Yroa Mexay NpsIMOH U IIOCKOCThI0. Touka nepeceyeHust mpsaMoit U IIIOCKOCTH.

23. Ilpsimas Ha 1ockocTy. PasnuyHble BUABI ypaBHEHUS IPSIMOI Ha MIIOCKOCTH.

24. OxpyxHocTb. KaHOHHMYECKHE YpaBHEHUS OKPYKHOCTH U €€ IOCTPOCHHUE.

25. Dnnunc. KaHoHUYecKue ypaBHEHUS dJUTUIICA M €TI0 IIOCTPOSHUE.

26. 'nnep6omna. KanoHn4eckue ypaBHEHUS THIIEPOOIIBI M €€ TOCTPOCHHE.

27. Ilapabomna. KaHoHW9eckue ypaBHEHHS apaOoIbl U ee TOCTPOCHHE.

Paznen 4. [lepemennas. [penen. @yHkuus.

28. INonstre pyHKIMH. 3aBICHMBIC U HE3aBHCUMEIE TIEPEMEHHBIE, 00JIaCTh OIPESNICHNS 1 MHOXKECTBO 3HAYCHUH (DYHKIIIH.
Croco0s1 3aganus pyHknuu. I'paduk GpyHKIHIH.

29. OcHOBHBIE CBOMCTBA (DYHKIIMH: MOHOTOHHOCTb, YETHOCTb, IEPHOAUYHOCTD, OTPAHUYEHHOCTb.

30. CnoxxHast GyHKITHUSL.

31. INonsrre okpectHOCTH TOUKH. [Ipenen GpyHKINH B TOUKE.

32. Ipenen GpyHKIMKN HA OECKOHEUYHOCTH.

33. beckoHe4yHO Maible U GeckoHeyHO Oomblme GpyHKIMU. Teopema o cBsI3H OECKOHEUHO MaJbIX U OECKOHEYHO OOJIBIINX BEIUYHH.
34. TlepBblil 1 BTOPOI 3aMeUaTeNbHbIE MPEACIBI.

35. OxBUBAJICHTHBIE OECKOHEYHO MaJlble BeTHYNHBI. OCHOBHBIC SKBUBAJICHTHOCTH.

36. HenpepbIBHOCTH (hyHKIIMH B TOUKE U Ha oTpe3ke. Knaccudukanus Touek paspbiBa. CBOWCTBA HEMPEPHIBHBIX (YHKIIMH.

Pazpmen 5. Tuddepennnansaoe ucurcinenne GyHKIUA OJHOH EpeMEHHOMN.

37. IloHsiTHe MPOU3BOIHOM (DYHKIUH B TOUKE.

38. 'eomeTprueckuii CMBICI IPOU3BOIAHOMN. Y PaBHEHHMs KacaTeJIbHON U HOpMalH K rpaduky QyHKIHUN.
39. IIpon3BoAHBIE BBICIIUX TOPSAKOB.

40. Ionstre muddepennnana GyHKIMN.

BOITPOCBI K OK3AMEHY Bo 2 cemectpe

Paznen 5. luddepernnansaoe ucurcneHne GyHKIUH 0JHOH IepeMEeHHOMN.

. DKCTpeMyMbI (QYHKIHH.

. [Ilpu3HaKy MOCTOSTHCTBA, BO3PACTAHUS U YOBIBAaHUS (DYHKIHH.

. JloctaTouHbIe IPU3HAKU CYIIECTBOBAHIS AKCTPEMyMa (PYHKITHH.

. Beimykiiocts, BorHyTOCTh Ipaduka QyHkuuu. Touku neperuda.

. JlocTaTouHble MPU3HAKH BBITYKIOCTH, BOTHYTOCTH I'paduka QyHKINM 1 TOUKH Heperuoa.

. IIpaBuno JlonuTans.

. Acumnrots! rpaduka pyHKunuu. Buasl acumnror.

. O6mwit 1u1aH uccnenoBaHus GyHKINH ¥ HOCTpoeHHMs e€ rpaduka.

. KommnekcHele gncna: onpeiernenne, 1eiCTBUTENbHAS 1 MHIMAas 9acTH KOMIUIEKCHOTO YHCIJIa, MHAMAsl €IMHHIIA, PaBHEIC,
COMPSKEHHBIE KOMIUICKCHBIE YHCTA.

10. [deiicTBUs HaJ KOMIUIEKCHBIME YHcaaMy. M300paxkeHre KOMIUIEKCHBIX YHCEI.

11. TpuroHomeTpHudecKas 1 IoKa3aTenbHast GOPMBI 3aITCH KOMIUIEKCHBIX YHCEI.

12. YMHOXeHHE 1 JieJIeHHe KOMIUIEKCHBIX YHCeJ B TPUTOHOMETpHUIeckoi ¢popme. Dopmyna Myaspa. M3Biedenne aprudMeTHIecKux
KOpHEeH U3 KOMIUIEKCHBIX YHCEL.

O 003N Nk~ W —

Pa3nen 6. HeonpeneneHHslil u onpeeneHHbIH HHTErpal
13. IlepBooOpa3Has (pyHKIHS ¥ HEONPEISICHHBIN HHTErpall. Teopema CyliecTBOBaHMUS epBOOOPa3HOIL.
14. CpoiicTBa HeoNpeAEICHHOTO HHTErpaa.




15. MeTon 3aMeHbl IIEPEMEHHOI B HEOIIPEIEIIEHHOM HHTErpalle.

16. MeToa UHTErpupoBaHUsl MO YACTSAM B HEONPEEIEHHOM HHTErpaie.

17. ParmonansHbIe 1pobu. IHTErppoBaHue MPOCTEHIINX paliOHATBHEIX JPOOCH.
18. PaznoxxeHne pannoHAIBHOM APOOH HA IMPOCTEHIIe

19. 3amava o BEIYHMCICHNH IJIOLIAIN KPUBOJIMHEHHON Gurypsl. OnpenenenHblii uHTerpai. TeopeMa cyiie-CTBOBAaHHS.
20. OcHOBHBIE CBOIMCTBA OMPE/ICIICHHOTO HHTErpaa.

21. ®opmyna Herotona — JleltOHMIA.

22. 3ameHa NepeMEHHOI! B OIpe/IeICHHOM HHTETpae.

23. MHTerpupoBaHue IO YacTsAM B OIPENEIEHHOM HHTETpae.

24. HecoOCTBEHHBIC HHTETPAIIBI ¢ OECKOHEYHBIMH TIpeIeTIaMu.

25. HecoOcTBEeHHBIE HHTETPAIIBI OT Pa3phIBHON (DyHKIIHN.

26. [1nomans miockoi GUrypsl B MpsIMOYTOJIBHOM J1€KapTOBOM CUCTEME KOOPIHHAT.

Paznen 7. ®yHKIMM HECKOIBKUX IEPEMEHHBIX.

27. Ionstue GyHKIUU ABYX nepeMeHHbIX. CriocoOs! 3aJaHus (PyHKIMU JIBYX IIEPEMEHHBIX, 001aCTh €€ OIpeAeIeHHs.

28. YacTHble ¥ NOJIHOE NPUPAILCHUS PYHKIUN JBYX IIEPEMEHHBIX.

29. YacTHbIe NpON3BOIHBIEC (DYHKIUH ABYX NEPEMEHHBIX.

30. INonusrit quddepennnan GyHKINN IBYX TIEPEMEHHBIX, YacTHBIE U (epeHIINATIEL.

31. KacaTenbHas INIOCKOCTb U HOPMaJlb K TOBEPXHOCTH.

32. YacTHble IPOM3BOJHBIC BBICIIMX HOPSIKOB. TeopeMa 0 He3aBUCHMOCTH OT MOCJIEJ0BATEIBHOCTH AU PEepeHIIUPOBAHUS.
33. DrcTpemMyM QYHKIMH JABYX IepeMeHHbIX. HeoOX0qiMbIe U TOCTATOYHBIEC YCIOBHSI CYIIECTBOBAHHS SKCTPEMYMA.

Paznen 8. Inddepennyansubie ypaBHEHUs

34. INonsrue muddepernuansHOrO ypapHeHHs. [lopsnok, pemenne nuddepeHInaIb-HOro ypaBHEHHS. MIHTerpaabHbIe KPUBBIE.
35. Juddepernnanbueie ypaBHeHUs 1-T0 mopsiaka: oOmwmii Bu, 3anavya Koy, odIiee 1 4acTHOE pelieHust, 00N 1 YaCTHBIH
UHTETpajbl.

36. TucddepeHunanbHble ypaBHEHUS C Pa3AeJICHHBIMU U Pa3JeIIOIUMUCS IEPEMEHHBIMU.

37. Jlunetinsle nuddepeHmaIbable ypaBHEHMs 1-r0 TopsIKa.

38. MuddepenuanbHble ypaBHEHUS BBICIINX TOPSAAKOB, AOIYCKAIOIIHE TIOHMKEeHHE MOopsakf.

39. O6uMe NOHATHS O IMHEHHBIX OJHOPOIHBIX U PEepEeHINATEHBIX YPABHEHNSIX BBICIIMX HOPSIKOB (OIpeielIeHHE, HOHATHE O
JIMHEHHO HE3aBUCHMBIX (QYHKIMX, QyHIaMEHTAIbHas CHCTeMa pereHnuil). Teopema o CTpyKType 0OIIero penieHust TMHEHHOTO
OJTHOPOJHOTO nuddepeHnnaTbHOTO ypaBHEHHUS.

40. BeiBozt popmya u1st 00IIero pelieHus TMHEHHOr0 0OJHOPOAHOro TuddepeHInalIbHOr0 YpaBHEHUS 2-T0 MOpsIKa.

41. JIuneiinsle HeoqHOpORHBIE MU depennanbable ypaBHeHUs. Onpenenenue. TeopemMa o cTpyKType 0OIIero peeHns JMHEHHOTo
HEeomHOpoaHOTO MuddepeHnnaT-HOTO ypaBHEHHS.

42. JluneliHble HEOAHOPOAHBIE TU(depeHnraNbHbIe ypaBHEHHS C IPAaBOif YacThIO CHEUAIBHOTO BUAa (3 ciaydas).

Pa3nen 9. DneMeHTH! TEOpUU BEPOSTHOCTEN.

43. DneMeHTHl KOMOWHATOpUKHU. Pazimmunbie Buasl coennHennii [lepecranoBku. Pasmernenus. Couetanusi.
44. TIpenmet Teopun BepositHocteil. Micnibitanue. Vicxon ucnbitanus. Kimaccuduxauns coobrtuid. [Tonnas rpynmna coObITHii.
45. Yacrora nosieieHust coobITus. Kitaccndeckoe onpeneneHne BepOsiTHOCTH.

46. Cymma, Ipou3BeIcHHE, pa3HOCTh COOBITHH.

47. YcnoBHas BEpOSTHOCTb.

48. Teopembl CIOXKEHUSI BEPOSITHOCTEH U CIEACTBUS U3 HUX.

49. Teopema YMHOKEHHSI BEPOITHOCTEH U €€ CIIE/ICTBUS.

50. TeopeMa 0 BEpOSATHOCTH MOSIBIICHUS XOTS OBl OZHOTO COOBITHSI.

51. TeopeMa O MONHOM BEPOSITHOCTH COOBITHSI.

52. BepositHocTh Tunote3. @opmynsl baiieca.

53. Iloropenwue ucnbiranuit. @opmyna bepaymmu. HauBeposTHeiiee Yuciao HACTYIUICHHA COOBITHSL.

54. Acumnrornueckue popmynsl. opmyna Ilyaccona.

55. JlokanbHas Teopema MyaBpa — Jlamnaca.

56. NnrerpanbHas Teopema Jlamnaca.

Paznen 10. DnemenTs! Teopun BeposiTHOCTeH. CiydaifHble BETHYUHBI.

57. Cry4aliHble BETMYMHBI, HX BUJIBL. 3aKOH paclpeelieHus caydaiHo! BennuuHbl. Pan pacnpenenenus. MHOroyronbsHUK
pacrnpeneneHus.

58. dyHK1IUSA pacipeaeneHus BepOATHOCTEH ClTydaifHONM BEIMYHMHEI, € CBOUCTBA U TpauK.

59. BeposiTHOCTB IONIalaHKs CIy4aiiHON BeITMYHMHBI HA 33/JaHHBIN y4acTOK. TeopemMa 0 BEpOATHOCTH OTAEIBHO B3STOTO 3HAUCHUS
HEMNpPEPBIBHOM CIy4ailHON BEJIMYMHBI.

60. IInoTHOCTS pacupenencHus BeposTHocTell. CBOMCTBA IIIOTHOCTH, UX T€OMETpUYECKas HHTEPIIPETALMSL.

61. MaTtemaTHueckoe 0XHUIaHHE JUCKPETHOM M HEMIPEPBIBHOM ciydaiiHOH BennuuH. CBOMCTBA MaTEMAaTHUECKOTO OXKUIAHUS.

62. Moga u MeuaHa Ciay4aiiHOM BEJTUYHHBI.

63. Jlucniepcus U cpeHee KBaApaTUIECKOE OTKIOHEHUE TUCKPETHON U HENPEPBIBHOM CilydaiiHON BesnnuuH. CBOMCTBA AUCIIEPCUM.

ITpumepHsbIe 3aaHus Ul IPOBEICHUS TEKYILET0 KOHTPOISI U TPOMEXKYTOYHON aTTeCTallMM HAXOMATCS Ha y4eOHOM TopTae
CI'YBT B xypce MATEMATHKA.

6.4. MeTroauueckue MaTepHuaJibl, ONpee/sIoIMe NPoLelypPbl OLleHHBAHUS




DOK3aMeH 10 JUCHUIIIHHE B 1 1 2 ceMecTpax COIEp>KUT TEOPETUUECKYIO YacThb, HAIIPABICHHYIO Ha OLIEHKY 3HAHUH U MPAKTHYECKYIO
4acTh, HANPABJICHHYIO Ha OLICHKY YMEHHUI U HaBBIKOB, XapaKTEPHU3YIOIHUX (POPMHUPOBAHHE yKa3aHHBIX KOMIIETCHIINI.
TeopeTndeckast 9acTh 3K3aMeHa 0 TUCIUITIHHE MTPEACTABISIET cO00i KOMITIIEKC BOIPOCOB HA YCBOEHHE IPOHIEHHOTO MaTepraia —
HOHSTHUS, ONIPEAEICHHS, CBONCTBA, TCOPEMBEI.

B pamkax TeopeTHueckoil 4acTu oOydaromuiics A KaX0ro Bopoca GopMynupyeT IpaBUIbHBIE, C €0 TOUKH 3PEHUS, OTBETHL
3a7aHue CUUTAETCS BHINOJHEHHBIM B TOM CIIy4yae, €CIU JaHbl BEPHBIE OTBETHI HA BOMPOCHL. B MpoTUBHOM citydae 3afaHue
CUNTAETCS HE BHITOJHEHHBIM.

IIpakTHueckas yacTh SK3aMeHa 110 JUCIUIUIMHE IPEICTaBIACT 3a1a4H, HAallPaBICHHbBIC Ha BRISIBICHHE BO3MOXKHOCTH IIPAKTUIECKOTO
HNPUMEHEHUS] KOHKPETHOTO TEOPETHUECKOTO paszena.

OK3aMeH BBICTABIIETCS C YIETOM PE3yJIbTaTOB BHIIOIHEHUS TEOPETHYECKON U ITPAaKTHYECKOH JacTeil B COOTBETCTBUH C
HPUBECHHBIMH HIDKE TPEOOBAHUAMI.

Kpurepuu onennBanus:

"HeyIOBJIETBOPUTEIBLHO" - 00yJaIOMMIiCs TI0Ka3bIBaeT C1a0blil ypOBEHb TEOPETUUECKUX 3HAHMH. HeyBepeHHO n oruuecku
HETIOCIIeI0BATENIFHO H3JIaraeT MaTepral. HempaBniibHO OTBEYaeT Ha JOTOHUTEIBHBIE BOIIPOCH! MITH 3aTPYAHSAECTCS C OTBETOM Ha
HuX. He umeeT geTkoro npescrasiaeHus 00 H3ydaeMoM MaTepHaie, JOIMycKaeT rpyosle omuoku. JleMOHCTpUpyeT YacCTUIHEIE,
(parmMeHTapHbIE, OYCHb HOBEPXHOCTHBIC YMEHHMS, IOITyCKasi IpyOble OMMOKHU. JleMOHCTpUpYeT HU3KHUI ypOBEHb BIaJICHHS
MaTepraoM, JOIycKas rpyoble OIMOKH. PACKPBIT cofepikaHne TeOpeTHIECKO M MPaKTHIECKOW JacTeil Ousera MeHee, 9YeM Ha
59%.

"Y 1OBIETBOPUTENBHO" - 00YYaIOLIMKCS MOKA3bIBaeT 3HAHWE OCHOBHOT'O JIEKITHOHHOTO M MIPAKTUYECKOTO MaTepuaina. B orBere He
BCET/la MPUCYTCTBYET JOTUKa U310KeHHs. OOyJaromuiics UCIIBITHIBAET 3aTPyAHEHHS IPH PEIIEHUU IPAKTUYECKUX TPUMEPOB.
[ToxaspiBaeT (parMeHTapHBIC, YJACTHIHBIC 3HAHM. J[eMOHCTpHpyeT yMeHus Oe3 rpyOsIx ommoOok. He oTpaboTaHbI HABBIKK U
IpUEMBI CAMOCTOSATETbHON paboThl. PACKPBLT coepaxkaHue TEOPETUUECKOM U IpaKTHIecKoil yactel Omera Ha 60%-74%;
"Xopomro" - oOyuaromuiics OKa3bIBACT JOCTATOUHBIH YPOBEHb TEOPETHUECKHUX M PAKTHUECKUX 3HAHUH, CBOOOJHO ONEpHpyeT
OCHOBHBIMH TTOHATHSMH. YMEET aHAIU3UPOBATh, HO JIOMYCKAaeT HEKOTOPbIE MOTpeHOCTH. OTBET IOCTPOCH JIOTHYHO, MaTepHal
M3/IaraeTcs rpaMoTHO. JleMOHCTpupyeT 3HaHuS B 6a30BOM (CTaHAAPTHOM) 00BEME, CTIOCOOCH PeIIaTh THIOBBIC 3aJa4H.
JemoHCcTpHpyeT ymMmeHHs Ha 6a30BOM (CTaHAAPTHOM) ypoBHE. Briageer 0a30BbIMH HaBBIKAMHU U IPUEMaMU O KOHTPOJIEM WIIH
PYKOBOZCTBOM. Packpbut coneprkaHie TEOPETHYESCKOM U MPpaKTHYECKO yacTeit Omera Ha 75%-84%.

"OTnrgHO"- 00yJaIOIIMICS TOKA3hIBAET HE TONHKO BEICOKHI YPOBEHBb TEOPETHUECKHX 3HAHMUI 110 M3ydaeMol TUCIUIUINHE, HO U
BUIUT MEXIUCUUILTHHAPHBIC CBSA3H; yMeeT aHAIM3UPOBATh IPAKTHUECKHe cUTyalu. OTBET IOCTPOEH JIOTHYHO. MaTepuan
U3J1araeTcs YeTKO, ICHO, apIyMEHTHPOBAHHO. Y MECTHO UCIOJIb3yeT HH(POPMALIMOHHBINH M HILTIOCTPATUBHBIM MaTepual.
JleMOHCTpHpPYET BEICOKHI YPOBEHB 3HAHUIA; CIIOCOOCH K CAMOCTOSTEIEHOMY aHaJM3y U MIPUMEHEHHUIO ITOTyIeHHBIX 3HAHHH.
JleMOHCTpHpPYeT YMEHHS BEICOKOTO YPOBHS; CIIOCOOCH pa3paboTaTh CaMOCTOSTENBHBIN OX0/] K PEIICHHUIO IIOCTABICHHON 3a/1auH.
Brnaneer HaBBIKaMM M IPHEMaMM Ha BBICOKOM YPOBHE, CIIOCOOEH aTh COOCTBEHHYIO OLIEHKY H3y4aeMOoro Matepuana. Packpsun
coJiepaKaHUE TEOPETUUECKON U IPAaKTUUECKOM yacTelt ounera Ha 85%-100%.

7. YHEBHO-METOJUYECKOE 1 THPOPMAIIMOHHOE OBECIIEYEHHUE JUCHUIIJIMHBI (MOAY JIS)

7.1 Pexomenayemasi JinTepatypa

7.1.1. OcHoBHasi IUTEpPaTYpa

ABTOpBI, COCTaBUTENTH 3arnaBue WznarenscTBo, 01

JI1.1 |IInckynoB Hukomait JuddepeHunanbHOe U HHTETPATBHOE HCYUCICHUS: y4eO. mocodue Mocksa: UuTerpain-
CeMeHOBUY JUISL CTYJICHTOB BY30B IIpecc, 2001

JI1.2 | TyranbaeB A. A., Teopus BeposiTHOCTEH 1 MaTeMaTHYeCKas CTaTUCTUKA Mockga: Jlans, 2011
Kpynuu B. T

JI1.3 [Harancosn U. I1. Kparkuii kypc BbICIIEH MaTeMaTUKU Mockga: JIans, 2009

7.1.2. lonoJHHUTeIbHAS TUTEPATypa

ABTOpBI, COCTaBUTEIN 3arnaBue W3narenscTBO, TOA
JI2.1 |I'mypman Bnagumup PykoBoACTBO K pelIeHHUIO 3a1a4 110 TEOPHH BEPOSITHOCTEN U Mocksa: Beicuiee
Edumosnu MaTeMaTHYECKOW CTaTUCTUKE: yuel. mocodue oOpazoBanue, 2008
JI2.2 | JIuneBuu Onbra Matematuka: yueOHOE ocobue Hosocubupck: CI'YBT,
HropesHa, lllepbakosa 2017
lNanuna
BnagumuposHa
JI2.3 | Munopckwuii Bacunuii | COopHHK 3a1a4 1O BBICIIEH MaTeMaTuke: yued. mocobue Mocksa: U31-Bo Ous.-
TTaBnoBuY Mmar. Jurt., 2006

7.1.3. Meroauueckue pa3padoTku

ABTOpBI, COCTABUTEIIH 3arnaBue WznarenscTBO, TOJ
JI3.1 |EmmnoBa E. C., MeTtonuveckue yKka3aHus ¥ 3a/1aHUs 10 BBICIIIEH MaTeMaTHKE K Hosocubupck: HU'ABT,
la6anmaa B. 1. TUIoBoMy pacuéry "AnddepeHiumaipaoe Heuncienne GpyHKmm 1997
0/1HOM nmepeMeHHON"
JI3.2 [T'aBpunoBa AneBTHHA | AHanuTHYeCKas TEOMETPUS: METOM. YKa3. M 3alaHUs 110 BhICIIE Hosocubupck: HI'ABT,
MuxaiinoBHa, MaTeMaTHKe [[J1s1 cTyZAeHTOB 1 Kypca o4. GopMbl 00yUeHHs BeeX 2009
[Iep6akosa ["anmHa criett. |

BnagumuposHa




ABTOpBI, COCTaBUTETH 3ariaBue W3znarenscTBO, TOI
JI3.3 [ droxoBa C. 1., Metoauueckue yka3aHus U 33[aHUS 110 BBICIIEH MaTeMaTUKE K Hosocubupck: HI'ABT,

EnunoBa E. C., TUIIOBOMY pacyeTy 1o TeMe "OyHKINU MHOTUX EpEMEHHBIX " 1997

[Tabanuna B. .

Oneparmonnas cuctema Windows

7.3 IlepeyeHb MPOrpaMMHOIO odecneyeHust

[MTakeT mpuKIaAHOTO IpOrpaMMHOro obecnedenus: Microsoft Office

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHME JUCHUIIJIMHBI (MOY JIA)

Haznauenue Ob6opynoBaHue
YuebHas ayJUTOpHs quist | AynutopHast nocka; Komrurekt yge6HOM Mmebenn; MynsrumenuitHoe o0opymoBaHHE: HPOEKTOP
MPOBECHUS 3aHATHI | (CTalMOHAPHBIN), SKpaH (cTanuoHapHslii), [IK (mepenocHoit)
JICKIMOHHOTO THITA
YuebHas ayAUTOpUS Jutst | AynuropHas 1ocka; KoMruiekT yaeOHol Mebenn
HPOBEACHUS MPaKTUIECKUX
3aHATUN
YuebHas ayIUTOPHS Ui | AyauropHas nocka; Kommiekt yueOHoi Mebenu
MIPOBEICHUS TPYITIOBBIX u
WHIWBUIYaJIbHBIX KOHCYIbTAIHHA
TTomerenue s | Kommiext yaeOHoi Mebenu Ha 15 mocagoyHbIX MecT.
CaMOCTOSITEIILHOM pa6ortsr | [IK — 10 mwr., moakmrodeHHbIX K ceTd "HMHTepHeT" M 00ecrneunBaronuX AOCTYI B 3JICKTPOHHYIO
00yJaronxcs nHGOPMANNOHHO-00pa30BaTEeIbHYIO CPEIy Y HUBEPCHUTETA.
YuebHas ayJAUTOpUs Jutst | AyauropHas 1ocka; KoMiuiekT yae6HON Mebenn

NPOBEJCHHUS TEKYLIETO KOHTPOJI
Y IPOMEXYTOYHOI aTTecTaluu




