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1. O0mue cBeieHrs O JUCHUILUIUHE (MOJTYIIE).

enssMmu ocBoeHUst yd4eOHOW AUCHUIUIMHBI (Momyns) «MareMaTtukay
ABJISTFOTCSL:

- 3aKJagKa MareMaThudeckoro ¢GyHAaMeHTa KakK CpeIcTBa HW3YYCHUS
OKPYXaIOIIEro MUPA JJIsl YCIEITHOTO OCBOCHHUS TUCIUILIUH €CTECTBEHHOHAYYHOTO
1 TTpohe€CCUOHATIBHOTO IIUKJIOB;

- TOJIyYEHUE CTYJEHTAaMH OCHOB TEOPETHYECKHX 3HAHUM M MPHUKIAIHBIX
HaBBIKOB IPUMEHEHUSI MATEMAaTUYECKUX METOJIOB U MOJIETIEH;

- TIOJITOTOBKA K MCIIOJIB30BAHUIO ATUX METOJIOB JUTsl pa3pabOTKU M TPUHSITHS
3¢ (HEKTUBHBIX OPTaHU3AIIMOHHBIX U YIIPABICHYECKUX PEIICHUMN;

- pa3BUTHE JIOTUYECKOTO MBIIUICHUSI W TIOBBIIIEHUE OOIIETr0 YpPOBHS
KYJIbTYPBI CTYJICHTOB.

3ajauamMu OCBOCHUS JTUCHMIUIMHBI (MOTyJIs) «MaTtemaTukay sIBISIOTCS:

OBJIAJICHUE METOJaMU JIMHEWHOW anreOphl, MaTeMaTHYECKOTO aHaju3a,
TEOPUU BEPOSTHOCTEM.

2. [Inanupyemsble pe3ybTaThl 00yUYeHUS 10 AUCITUIUIMHE (MOIYJIIO).

[lepeuenp ¢GopMupyemMbIX pe3yJbTaTOB OCBOSHHsI 00pa3oBaTeIbHOMU
nporpamMmbl (KOMIIETEHIIUI) B pe3ysibTaTe 00yUeHHUs M0 TUCIMIUIUHE (MOIYIIIO):

OIIK-1 - CnocobeH pemiaTh WHXEHEpPHbIE 3a/laud B MPO(EeCCUOHAIBHOM
JESATELHOCTHU C UCIIOIb30BAaHUEM METO/I0B ECTECTBEHHBIX HAYK, MATEMaTUYECKOTO
aHanM3a U MOJIETTUPOBAHMSL.

OO0yueHnue 1o JUCIUIUIMHE (MOJIYIIIO ) IPEAIOoIaraeT, 4YTo 1Mo ero pe3yJbraTaM
oOy4aromiuiics Oyaer:

3HaTh:

- OCHOBHBIE TTOHSATHUS B TeOpeMbI AU HepeHITNATHFHOTO UCYUCTCHUS (YHKITHIA
OJTHOY M HECKOJIBKUX TIEPEMCHHBIX;

- OCHOBHBIC TOHSATHS HMHTETPAIBHOTO HMCUMUCIACHUS (YHKIMH OTHOW W
HECKOJIbKHUX TIEPEMEHHBIX, BAXKHEHIITE TCOPEMBI,

- METOJIbl UHTETPUPOBAHUS TPOCTEUIITUX WHTETPAJIOB, OCHOBHBIC TIOHITHS U
TEOPEMBI CITy4alHBIX COOBITUM, OCHOBHBIE;

Ymern:

- pemarh CHCTEMbl JUHEHHBIX alreOpandecKuX YpaBHEHUW, BBIYHUCIATH
TIpeIebl;

- BBIYUCIIITH MPOU3BOJHBIC, YACTHBIC MPOM3BOJHBIE U MU (epeHIIHAIBI
bynxmii;



- CCNe0BaTh CBOMCTBA (GYHKUUN U CTPOUTD FPaPUKU;

- HaxXOAWTh HAuOOJbIINE M HaWMEHbIIME 3HaueHUs IuddepeHIupyemMbIX
byHKIHUH;

- HaXOJIUTh MIPOCTEUILINE NHTErPAJIbI;

Baanern:
- HAaBBIKAMHU PEIIEHUS OCHOBHBIX MH)KCHEPHBIX 33/1a4.

3. O0beM TUCHUIUTMHBI (MOJTYJIS).
3.1. O6mas Tpy10eMKOCTb JUCIHUIUIMHBI (MO IS ).

OO0mass TPyAOEMKOCTh TUCHMIUIMHBI (MOayJisi) coctaBisier 11 3.e. (396
aKaJieMUYecKux yaca(oB).

3.2. OObem pgucuuIUIiHBI (MOayns) B ¢dopMe KOHTAaKTHOM pabOThI
oOydJammuxcs ¢ MeJarorH4ecKMMu  paOOTHUKaAMU U (WIKM)  JIHIIAMH,
MPUBJICKAEMBIMU K pean3aiuu 00pa3oBaTeIbHON MPOTPAMMBbI HA MHBIX yCIIOBUSX,

P MPOBEJCHUHN YUEOHBIX 3aHATHI:

KonmgectBo vacos
Tun y4eOHBIX 3aHATHI Beero Cemectp
Nel | Ne2 | Ne3 | N4
KonrakTHas paboTa rmpu npoBeiecHHH Y4eOHbIX 3aHSATHH (BCEro): 240 | 80 64 64 32
B ToMm uncie:
3aHATHS JIEKIIMOHHOTO THTIA 112 32 32 32 16
3aHATUSA CEMUHAPCKOTO THUIIA 128 48 32 32 16

3.3. ObveM muctUIUIMHBI (MOAYJs) B (popMe CamMOCTOSITENBHOW pPabOTHI
oOyyaromuxcsi, a Takke B (opMe KOHTAKTHOM paboThl OO0ydarouuxcs ¢
neJaroruyeckuMu paboTHUKAMU U (M) JTULAMU, IPUBJIEKAEMBIMH K peau3aiiu
oOpa3oBaTelbHON TpOrpaMMbl HA HWHBIX YCIOBHUSX, TPU MPOBEIACHUU
MIPOMEKYTOUHOM aTTeCTaIlMK cocTapisieT 156 akageMuyeckux yaca (0OB).

3.4. ITpu oOy4yeHnH N0 MHIUBUAYAIbHOMY YYEOHOMY IIJIaHY, B TOM YHCIIE IPU
YCKOPEHHOM O0y4Y€HHH, O0BEM TUCIUIUIMHBI (MOJIYIs1) MOXKET ObITh peaan30BaH
MOJIHOCTBIO B (DOPME CaMOCTOSITENIbHOM paboThl 00ydaroumxcs, a Takxke B (hopme
KOHTAKTHOM paboThl 00YYarOIIMXCS C MEJarornyecKuMu pabOTHUKAMU U (WJIH)
JUIAMU, TIPUBJIEKAEMBbIMH K peasiu3aliuu 00pa3oBaTEIbHOW MPOrpaMMbl HA HHBIX
YCIJIOBHSIX, IPU MPOBEJAECHUU IPOMEKYTOUHOM aTTECTALNH.

4. ConepxkaHue JUCHUIUIAHBI (MOIYJIA).




4.1. 3aHATHA TEKIUOHHOT'O THUIIA.

n/m

TemaTrka JEKITMOHHBIX 3aHATHH / KPAaTKOE COJEPIKaHHE

Marpuupsl 1 onpenenauTeny MaTpuil (4acth 1).

PaccmarpuBaeMble BOIPOCHL:

- BUJIBI MaTpPHIL, ONIEpalliy HaJ MaTpUI[AMHU, CBOMCTBA oNepaLuil HaJ MaTpULlaMH;
- BJIeMEeHTapHbIe IPe0Opa30BaHUs MATPHIL;

- OTIpeenTeNb KBaJpaTHON MaTPULIBL;

- MHHOD U anredpanyeckoe JOIOIHEHHE 3IeMEHTa ONpeaenuTeNs;

- CBOICTBA OIpEAEIUTENCH;

- oOparHast MaTpuLa U e€ CBOICTBA;

- MaTpUYHbIE YPaBHEHUS;

- paHT MaTpHUIBL.

CucTeMbl TUHEHHBIX anreOpandeckux ypaBHenuii (CJIAY) (qacts 2).
PaCCManI/IBaeMI)Ie BOIPOCHI:

- pemienne CJIAY merogom Kpamepa;

- petrenue CJIAY metoioM 00paTHON MaTpPHIIBL.

Cucremsl TuHEHHBIX anredpandeckux ypaBHenuit (CJIAY) (wacts 3).
PaccmaTpuBaeMble BOIIPOCHI:

- pemenne CJIAY meronom INayccea;

- obmiee pemenne ogaoponHoit CJIAY.

BexTopnas anrebpa (gactb 1).

PaccMarpuBaeMble BOIIPOCHL:

- BEKTOPBI, IEUCTBUS HaJ BEKTOpaMu;

- BEKTOpHBIE TipocTpancTBa V1, V2 ,V3;

- TUHCHHAs 3aBUCUMOCTh BEKTOPOB;

- KpUTEpUH JINHEIHON 3aBUCHMOCTH JIBYX, TPEX U YETHIPEX BEKTOPOB;

- 6a3uc Ha PSAMOH, Ha IIOCKOCTH M B IPOCTPAHCTBE;

- KOOpIUHATHI BEKTOPA B 3aaHHOM Oaswce;

- TMHEHBIC OMepalny HaJ BEKTOPaMH B KOOPAMHATHOH (opme;

- YTOJl MEXIYy ABYMsI BEKTOPAMHU;

- OPTOrOHAaNBHAS IPOEKIIMS BEKTOPA Ha HATIPABJICHHUE JIPYTOro BEKTOpa U €€ JIMHEITHbIe CBONHCTRA;
- CKaJISIPHOE MIPOU3BE/ICHUE JIBYX BEKTOPOB, €ro ajlre0pandeckue CBONCTRA;

- OPTOTOHAIBHOCTH BEKTOPOB;

- HAaXOXXACHUEC JJIMHBI BEKTOPA U yYTJIa MEXKAY BEKTOpPAMM IPH IMTOMOINHN CKAJIAPHOI'O IMPONU3BECICHNUA
- OPTOHOPMHPOBaHHBIH 0a3zuc B V3;

- KOOPIMHATHI BEKTOPa B OPTOHOPMHUPOBAHHOM 0a3nce Kak MPOSKINH 3TOTO BEKTOpa Ha HalpaBJICHHE
0a3MCHBIX BEKTOPOB;

- (OPMYJIBI TS BBIYMCIICHUS CKAIISIPHOTO TIPOM3BEACHHMS, JJIMHBI BEKTOPA, KOCHHYCA YIIa MEXIY
BCKTOPaMH 4epe3 KOOPIAWHATEI BEKTOPOB B OPTOHOPMUPOBAHHOM OasHce;

- HaNpaBIFOLINE KOCHHYCBI BEKTOPA, UX CBOMCTBO;

- YCIIOBHE KOJUIMHEAPHOCTH BEKTOPOB B KOOPAUHATHOM (opme;

- opueHTanus 6a3uca, IpaBbIe U JICBBIC TPOIKN BEKTOPOB.

Bexropnast anrebpa (9acTs 2).

paCCManI/IBaeMI)Ie BOIIPOCHKHI:

- BEKTOPHOE MIPOU3BEACHUE ABYX BEKTOPOB, €I0 FT€OMETPUUECKUM U MEXaHUUYECKUN CMBICI;
- anreOpamyecKie CBOMCTBA BEKTOPHOTO MTPOU3BEICHNUS;

- BBIYUCJICHUC BEKTOPHOI'O IPOMU3BEACHUS B OPTOHOPMUPOBAHHOM 633I/IC6;

- CMCIIAHHOC MPOU3BCACHUC BEKTOPOB, €TI0 I‘eOMeTpI/I"IeCKI/Iﬁ CMBICJI;

- anre6pa1/1qec1<ne CBOMCTBAa CMEIIAHHOTO IMMPOU3BEACHUS,

- BBIYMCJICHUE CMEIIAHHOTO TIPOU3BEICHNS B OPTOHOPMHUPOBAHHOM 0a3wuce;




n/m

TemaTnka NEKIIMOHHBIX 3aHATHHU / KpaTKO€ COACPIKAHUC

- YCIIOBHE KOMIIJIAHAPHOCTH TPEX BEKTOPOB;
- BBEIYHCIIEHHE JUIMHBI OTPe3Ka, IUIOIIaiel apajuieliorpaMMa 1 TpeyrojibHUKa, 00bEMOB NapaulesIeuIe1a
U TeTpasapa.

Ananutnueckas reomerpust. [Ipsmas Ha nminockoctu (dactsb 1).
PaccmatpuBaeMbie BOTIPOCHI:

- pa3Iu4HbIE BUBI YPaBHEHUS NPSMBIX;

- B3aUMHO€ PAaCIIOJIOKEHHUE TIPSAMBIX;

- pacCTOAHNUE OT TOYKH OO Hp?[MOﬁ.

AHanutnueckas reomerpust. [Ipsimas 1 II0CKOCTh B IPOCTPAHCTBE (YACTh 2).
PaCCManI/IBaeMI)Ie BOIPOCHI:

- pa3jInYHbIC BUABI ypaBHeHI/Iﬁ IIPpsAMBIX U HHOCKOCTeﬁ;

- B3aMMHO€ pacCloJIOKCHUE MTPAMBIX U HHOCKOCTeﬁ;

- paCcCTOAHUE OT TOYKHU 0 IJIOCKOCTHU U A0 prlMOfI.

IInockue KPHUBBLIC BTOPOTI'O ITIOPA KA.

PaccmatpuBaeMble BOIIpOCH:

- DILTHIIC, TUITepOoNa, mapadoia i UX TeOMETPUISCKUE CBOIMCTBA;
- OKCLECHTPHUCHUTET U AUPEKTPHCHI;

- KAHOHHUYECKUE YPaBHEHHS KPUBBIX BTOPOTO MOPSIKA.

Teopust npenenos (yacts 1).
PaccmatpriBaeMbie BOTIPOCHI:

- OTIPEACICHUS;

- MOHATHE (PYHKITUH U CIIOCOOBI €€ 3aJaHus;
- YHCJIOBBIC ITOCJICIOBATEIBHOCTH;

- Ipe/ieN MOCJIeI0BATEILHOCTH;

- mpezen QYHKINH;

- OIHOCTOPOHHUE TIPEICITHL.

10

Teopust npenenos (4acTsb 2).
PaccMaTprBaeMble BOIIPOCHI:

- IIpezie]l MOHOTOHHOM MOCIIe10BaTEeNbHOCTH;
- TEOPEMBI O MpeJieTax;

- IEPBBII U BTOPOH 3aMevaTenbHbId Ipere.

11

Teopus nmpenenos (4acTs 3).
PaCCManI/IBaeMBIC BOIPOCHI:

- OecKOHEYHO MaJible (QYHKIUH;

- DKBUBAJICHTHOCTh OECKOHEYHO MabIX (pyHKIMII;
- IPUEMBI PACKPBITUS HEONPENEIEHHOCTEN.

12

Teopust mpenenos (4acTs 4).

PaCCManI/IBaeMI)Ie BOIIPOCHKHI:

- HENpepHIBHBIE (PYHKITUH;

- OCHOBHBIE TEOPEMBI O HETIPEPHIBHBIX (PYHKIUIX;

- I30JIMPOBAHHBIC TOYKH Pa3pbiBa M UX KIIacCH(PHUKAIINS.

13

[TpousBonHble U tuddepenuansl GyHKIUU (4actsb 1).
PaCCManI/IBaeMLIe BOINPOCHI:

- IIOHATHC HpOHSBOﬂHOﬁ;

- Ipou3Bo/iHAs (DYHKIMH;

- IIpaBuJjIa BBIYUCIICHUA ITPOU3BOAHBIX

- IPOM3BO/IHAS CIIOKHOM (PyHKIIUH;

- TorapugMIaecKas Mpou3BOTHAS;

- POU3BOIHAS TIOKA3aTEIIEHO-CTEIIEHHON (PYHKITUT;

- MPOU3BOIHAS HESIBHOW (DYyHKIIHH;




n/m

TemaTnka NEKIIMOHHBIX 3aHATHHU / KpaTKO€ COACPIKAHUC

- mudepennnpoBanue GYHKIMH 331laHHOH B ITapaMeTpUIecKor GopMe;
- mudepeHnnan GyHKIHN.

14

[TpousBonubIe U MudhepeHransl GyHKIHA (4acTb 2).
paCCManI/IBaeMI)Ie BOIIPOCHKHI:

- IPOMU3BOAHBIC BBICIIUX ITOPAIKOB.

- muddepeHnraIbl BRICIIAX MTOPSAKOB.

- TeopeMa 0 (PYHKIUAX, UMEIOIINX ITPOU3BOIHBIC.

15

[TpousBonuble U tuddepenuansl GyHKIUU (4acTb 3).
PaCCManI/IBaeMI)IC BOIPOCHI:

- [IpaBUJIO .HOHI/ITEU'IH;

- hopmyna Teitnopa;

- OKCTPEMYM M UHTEPBaJIbl MOHOTOHHOCTH (PYHKIIWH.

16

[TpousBoanbie u quddepennrans GyHKIUHA (4acTh 4).
PaccmaTprBaeMble BOTIPOCHI:

- HCCIIEIOBAaHNE MTOBEACHNUA (YHKINH C TOMOIIBIO IPOM3BOIHBIX;
- BBIIIYKJIOCTb, BOTHYTOCTb, TOUKH HeperI/I6a;

- ACUMIITOTHI U 06].[[35[ CXEMa UCCIICAJOBAaHUA q)yHKLII/II/I.

- UCCJICAOBAaHUC ITIOBCACHUA q)yHKHI/Iﬁ C IMOMOUIbIO MMPONU3BOJHBIX.

17

Heonpenenennsrit uaTerpai (yacts 1).

paCCManI/IBaeMI)Ie BOIIPOCHKHI:

- oTpeeICHUs TIEPBOOOpa3HON (BYHKIIMU U HEOIIPEISICHHOIO HHTETpaJia,;
- OCHOBHBIEC CBOMCTBA HEOIIPEACIIEHHOI'O NHTErpaJia;

- Ta6J'II/I].[a OCHOBHBIX UHTETPAJIOB;

- HENOCPECTBEHHOE MHTETPHUPOBAHNE;

- METOJ IOJACTaHOBKH;

- METOA UHTCTPHUPOBAHUS I10 YACTAM.

18

Heonpenenennsrit uHTETpai (4acth 2).
PaccmatpuBaemble BOIIPOCH:

- pa3yioKEeHUE PAIMOHAIBHON (DYHKIMK Ha 3JIEMEHTapHBIC IPOOH;
- MHTETPUPOBAHKE PAllMOHAIBHBIX IpoOeii.

19

Heonpenenenubrit maTETpai (4acts 3).
PaccmatpuBaeMble BOITPOCHI:

- HHTETPUPOBAHNE UPPAITHOHATBHEIX (DYHKIIHI;

- HHTErpupoBaHue JTuddepeHIranbHbIX ONHOMOB.

20

Heonpenenennsrit uaTerpai (4acts 4).
PaCCManI/IBaeMLIe BOIPOCHI:
- MHTETPUPOBAHUE TPUTOHOMETPUYECKUX (PYyHKIIHI.

21

OnpeneneHHbIA UHTETPAIL.

PaccmarpuBaeMbie BOTIPOCHI:

- 33/1a4y, IPUBOJALLIMUE K HEOIIPEAEIEHHOMY UHTErpaiy;

- OHpeI[GJ'IeHHLIﬁ HWHTETPpAJI KaK NpEaAC]I UHTCIPAJIbHBIX CYMM;

- TeopeMa 00 HHTETPHUPYEMOCTH KyCOYHO-HETIPEPBIBHBIX (QYHKIINH;

- FCOMETPUYCCKAsA MHTCPIIPETALIUA ONIPEACIICHHOTO NHTCTpaia,

- OCHOBHBIE CBOICTBa OIPEACICHHOI'0 UHTErpaja,

- TCOPEMBbL 00 OIICHKE U O CPE€AHEM 3HAUCHUMU,

- OIIpe/IelIeHHBIM UHTETpal C IEPEMEHHBIM BEPXHUM IPEJEIIOM U TEOpEMa O €ro MPOU3BOIHOM;
- (popmyna Hrerorona-Jlelibuuma;

- BBIYUCJIICHHUE ONPEACIICHHBIX HHTETPAJIOB HOI[CTaHOBKOfI " I10 9aCTsIM.

22

HpI/IJ'IO)KeHI/IC OMPCACIICHHOI'O NHTETpajia.
PaCCManI/IBaeMI)IC BOIPOCHI:




n/m

TemaTnka NEKIIMOHHBIX 3aHATHHU / KpaTKO€ COACPIKAHUC

- BBIYHMCJICHUC rmomaﬂeﬁ IIJIOCKUX (I)I/Il"yp, OIr'paHUYCHHBIX KPUBbIMH, 3aIaHHBIMU B ICKAPTOBLIX
KOOpAuHAaTax, mapaMeTpUICCKUX U B IMMOJAPHBIX KOOpAUHATAX,

- BBIYHCIIEHHE 00BEMOB TEII 10 miomaadaMm nmonepeuHbIX CeueHU U 00BEMOB Tell BpalliCHUA;
-BBIYMCJICHUE AJIMHBI AYTU KpHBOﬁ U TU1o1maaun rmoBEPXHOCTU BpalllCHUS.

23

HecoOcTBeHHbII HHTETpAI.

PaccmatpuBaeMble BOIIPOCH:

- HeCOOCTBEHHBIE HHTETPAIBI IO OECKOHETHOMY MIPOMEXYTKY (1-ro poxna);

- HecOOCTBEHHBIC HHTETPANIBI OT HEOTPAaHUUCHHBIX (QYHKIHI Ha oTpeske (2-ro poja);
- IPU3HAKH CXOAUMOCTH HECOOCTBEHHBIX HHTETPAJIOB;

- abCOJIOTHAS M YCIIOBHAS CXOJMMOCTH;

- HeCOOCTBEHHBIE HHTETPAIIBI ¢ HECKOJIIBKUMH OCOOCHHOCTSIMHL.

24

@OyHKIMS HECKOIBKUX NEPEMEHHBIX (4acTh 1).
PaccmatpuBaeMble BOTIPOCHI:

- pyakmms HeckompKuX nepeMeHHbIx (OHIT);

- rpadux OHIT;

- npumepsl OHII 1 ux reomerpuueckoe NpeaCTaBICHUE;

- TMHAN (TTOBEPXHOCTH) YPOBHS,

- OKPECTHOCTH, OTKPBITHIE, 3aMKHYTHIE U OTPaHHYCHHBIE MHOXECTBA;
- CBSI3HBIE MHOXKECTBa, 00JIaCTH;

- npeaen OHII;

- 0eCKOHEYHO Malible B OeckoHeuHo 6ompine OHIT;

- HenpepbiBHOCTE OHII B TOUuKe, HA MHOXKECTBE;

- cporictBa @HII, HenpepbIBHOM HA OTPAaHUYEHHOM 3aMKHYTOM MHOXECTBE.

25

DYHKIINSA HECKOJIBKUX IMEPEMEHHBIX (4acTh 2).

PaccmarpuBaeMbie BOTIPOCHI:

- yactHbIe pon3BoaHble @HIT 1 X reomerpryeckast HHTEpIIpeTanus is n= 2;
- mudpdepermmpyembre GHIT;

- HEOOXOAMMBIE U IOCTATOYHBIE YCIOBHS AU (HEpEeHIUPYEMOCTH;

- monHbIA nuddhepeHiman;

- BOCCTaHOBJICHHE (D)YHKIIMU 110 e¢ oaHoMY auddepennuany;

- U hepeHIIPYEMOCTh CI0XKHON (DYHKITHH;

- yacTHas U nosiHas npousBoassle OHIT;

- MHBApUAHTHOCTH (hopMBI IepBoro auddepennunana.

26

DYHKINS HECKOJIBKUX IMEPEMEHHBIX (4acTh 3).

PaccmaTpuBaemble BOIIPOCHI:

- YaCTHbIE IPON3BOIHBIE U T depeHIInaNbl BBICIINX TTOPSAKOB;

- TeOpeMa O He3aBUCHMOCTH CMELIaHHBIX YaCTHBIX MPOMU3BOIHBIX OT MOpsiIKa AU PepeHIIMPOBAHHS;
- npumenenue quddepentmana GHIT k npruONIMKEHHBIM BBIYHUCICHHSIM;

- (hopmyna Teiinopa i GYHKIMN HECKOJIBKHUX MEPEMEHHBIX;

- HESIBHO 3aJlaHHble (DYHKIIUH;

- TeopemMa O HeSIBHOW (YHKIIHH.

27

DYHKINS HECKOJIBKUX IMEPEMEHHBIX (4acTh 4).

PaccmaTpuBaemble BOTIPOCHI:

-npoussoaHas OHII no HanpasneHuro;

-rpaJineHT (QYHKIIMU U €TO CBOICTBA;

-ypaBHEHU KacaTelbHONH M HOPMaJU K JIMHUH YPOBHsI (DYHKIMH JIByX IIEPEMEHHBIX;
-KacaTeNnbHas IJIOCKOCTh U HOpMaJb K TOBEPXHOCTH.

28

DYHKINSA HECKOJIBKUX MMEPEMEHHBIX (4acTh 5).
PaccmaTpuBaemble BOIIPOCHI:

- skctpemym OHIT;

- He00XOAUMBIC U TOCTATOYHBIE ycioBus dkcTpemyma OHII;




n/m

TemaTnka NEKIIMOHHBIX 3aHATHHU / KpaTKO€ COACPIKAHUC

- YaCTHBIX CITydail — (YHKIUS IBYX NIEPEMCHHBIX;

- YCIIOBHBIH SKCTpeMyM (YHKIIUHU IBYX TIEPECMCHHBIX;

- (byukiust Jlarpamxa;

- He0OXOAUMBIC U IOCTATOYHBIC YCIOBHUS YCIOBHOTO IKCTPEMyMa,

- HaXOXJIeHHEe HauOOJIBIIETO U HANMEHBIIIET0 3HaYeHUH (DYHKIIMU JIBYX MEPEMEHHBIX B 3aMKHYTON
o0acTu.

29

JIBoriHO# mHTETpasn (dyacth 1).
PaCCManI/IBaeMBIG BOIPOCHI:

- IOHATUC HBOﬁHOFO HUHTETpaJia, CBOfICTBa;
- BBIYHUCJICHUEC Z[BOfIHOl"O HUHTETpaJia;

- paCcCTaHOBKaA MPCACIIOB UHTCTPUPOBAHUA.

30

J{BoiiHO# mHTETpas (4acTh 2).
paCCManI/IBaeMI)Ie BOIIPOCHKHI:

- IBOWHBIC MHTETPAIBl B OJSIPHBIX KOOPAWHATAX;
- IPIJIOKEHNE IBOMHOTO MHTETpaa.

31

KpuBonuneiinbie uuTerpaisl (4acts 1).

PaCCManI/IBaGMBIG BOIPOCHI:

- OIIPCACIICHNUE, BBIYUCIICHUC, CBOIiCTBa U IMPUMECHCHUEC KpHBOJ’IHHeﬁHOFO HHTErpaia n€pBOro poaa,
- 3a/la4a onpeacJICHUs pa6OTI)I HepeMeHHOﬁ CHJIBI HA KpPIBOJ'IPIHefIHOM IMyTH;

- OIIpCACIICHHC, CBOICTBA U BEIYUCJICHHE KpHBOJ’IHHeﬁHOFO HUHTETrpajia BTOPpOTro poJaa.

32

KpuBosnHeiinble nHTErpaisl (4acTh 2).

PaccmatpuBaeMble BOIIPOCH:

- (hopmyna I'puHA 11T OTHOCBSZHBIX 00JIACTEH;

- YCJIOBHUS HE3aBUCUMOCTH KPUBOJIMHEITHOTO HHTETpalla OT ITyTH UHTETPUPOBAHUS;

- BBIYMCIICHHE KPHBOJIMHEHHOTO MHTErpajia OT NOJHOro auddepeHnuana;

- popmyna Herorona-JleliOnuIa;

- HaxoK/IeHHne QYHKIUH [0 e MOTHOMY TuddepeHIHany ¢ TOMOIIbI0 KPHBOIHHEHHOTO HHTErpaa.

33

KommnnekcHble uncia.

PaccMatpuBaembie BOMPOCHI:

- IOHATHS KOMIIJIEKCHOI'O YHCIIa;

- IEWUCTBUH HaJl KOMIUICKCHBIMHU YHCJIAMHU;

- (hopMBI 3amHCH KOMIUIEKCHOTO YHCIA;

- BO3BEJICHHE KOMIUIEKCHOI'O YHCJIa B CTCIICHB;
- U3BJICYCHUE KOPHS U3 KOMIDIEKCHOTO YHCIIA.

34

Juddepennmansupie ypaBHeHHS (4acTh 1).

PaccmaTpuBaeMble BOIIPOCHL:

- obmue cBeneHus o AuddepeHIanbHbIX yPaBHEHUSIX (OCHOBHBIE IOHATHS; 3aJa41, IPUBOIAIIIE K
MOHATHIO NG. ypaBHEHHN);

- i depeHnnaTbHBIC YPaBHEHHUS C Pa3JeIFOIMMHU TEPEMEHHBIMHU;

- OHOpOIHBIE M PepeHIATbHBIC YPaBHEHHS.

- muHelHBIe nud depeHnanTsHbIe YpaBHEHNS,

- ypaBHeHue bepnyinu;

- ypaBHEHHS B MONHBIX TUpdepeHranax, UHTErPUPYIOMMIA MHOXHUTEIb.

35

Juddepennmansapie ypaBHEHHS (4aCTh 2).

PaccmatprBaeMbie BOIPOCH:

- ypaBHEHHS B MOJHBIX AU PepeHraIax, UHTErPUPYIOIHH MHOXKHUTEIb.
- ocoOble ToukH 1 ocoObIe pemenus OJ[Y mepBoro mopsuka;

- ypaBHEHHS, HE pa3pelleHHbIE OTHOCUTEILHO ITPOU3BOIHOM.

36

Huddepenumansubie ypaBHeHUs (4acTh 3).
PaccmarpuBaeMbie BOTIPOCHI:




TemaTnka NEKIIMOHHBIX 3aHATHHU / KpaTKO€ COACPIKAHUC

n/m
- 3agava Komw;
- (l)OpMy.]'H/IpOBKa TCOPEMbI Komn JJIs1 ypaBHeHI/Ifl BBICILICTO MTOPAAKA,
- HCKOTOPbIC THUIIbL ypaBHeHHfI, JAOIMYCKAOIUX MOHWIKECHUE TTOPAAKA.
37 |duddepeHnnanpHple ypaBHEHUS (4acTh 4).

PaccmaTpuBaemble BOTIPOCHI:

- muHeWHbIe TuddepeHranbHbIe ypaBHEHHS BBICIINX TTOPSAKOB;

- CBOICTBA JIMHEHHOTO MU(PEepeHINATEHOTO OIIePaTopa;

- CBOMCTBA PELIECHUI JTMHEIHOTO YpaBHEHNUS;

- IMHEWHO 3aBUCHMBIC U HE3aBUCHMBIC CUCTEMBI (pyHKINIA;

- onpeaenuTens BpoHCKoro, ero cBoicTBa A CUCTEMBI peIICHUH JTMHEIHOTO;
- OTHOPOJTHOTO YpaBHEHHsI MOPSJIKA N U JUIS IPOU3BOJILHOM CHCTEMBI (DyHKITHIHA;
- hynnamenranpHas cucteMa peuenuit (PCP) omHOpoIHOTO TMHEHHOTO YpaBHEHUS;
- TeopeMa O CTPYKType OOIIero peleHust TMHEIHOT0 OTHOPOAHOTO YPaBHEHUS;
- ob1iee pelleHne TUHEHHOT0 HEOAHOPOIHOTO YPaBHEHHUS;

- TEOpEMa O €T0 CTPYKTYpE.

38

Huddepennmanbapie ypaBHEeHUS (4acTh S).

PaCCManI/IBaeMBIG BOIPOCHI:

- muHelHBIe () depeHInaTbHbIC YPaBHEHHUS ¢ TOCTOSHHBIMU KOA(QUICHTAMH;

- noctpoeHne @CP B ciaydae pa3IUUHBIX KOPHEH XapaKTepUCTUUECKOr0 ypaBHEHHUS;

- Cﬂy‘laﬁ KpaTHBIX KOpHeﬁ XapaKTCPUCTUUICCKOTO YPABHCHUS

- CTPYKTYypa 4aCTHOT'O pCIICHUS HCOAHOPOAHOTO JIMHEHHOTO I[I/Iq)(i)epeHHI/IaJ'H)HOFO YpaBHCHUA C
MOCTOSTHHBIMU K03 (puIIMeHTaMK 1 KBa3HMHOTOWIEHOM B NPABOM YacTH;

- MeroA Jlarpan>ka Bapuanuu OCTOSHHBIX.

39

Cucremsl qudpepeHIaTbHBIX YPaBHCHHM

PaccmaTpuBaemble BOTIPOCHI:

- HOpMaJIbHBIE CUCTeMBI T depeHInaIbHBIX YpaBHEHNH;

- 3aa4a Komu u reopema Koy cyiecTBoBaHUs U €IUHCTBEHHOCTH peleHus (6e3 10K-Ba);
- CBEJICHHE CUCTEMBI K OJTHOMY YPaBHEHHIO IOPsIKA 1.

40

YucnoBeie U QyHKIMOHAIBHBIE PSIIBI (4acTh 1).
PaccmaTprBaemble BOTIPOCHI:

- OCHOBHBIC ITIOHATHSA,

- PSI TEOMETPHUECKOMN MTPOTPECCHH;

- He0OXOAUMBIN TIPU3HAK CXOIUMOCTH YUCIIOBOTO Psa;
- TApMOHUYECKUH psifl.

41

YucnoBele U PyHKIMOHAIBHBIE PSIIBI (4AaCTh 2).
PaCCManI/IBaeMLIe BOIPOCHI:

- IPU3HAKU CXOJJUMOCTH 3HAKOIIOJIOXKUTECIbHBIX PAOOB,

- IpU3HAKU CPABHCHUA,

- mpusHak Jlanambepa;

- mpu3Hak Kommm (paankaabHbIA, HHTETPANbHBIN).

42

Yucnosble 1 GyHKIIMOHATBHBIE psanbl (HacTs 3).

PaccmaTprBaeMble BOTIPOCHI:

- IPU3HAKHU CXOJUMOCTH 3HAKOIICPEMCHHBIX PSAJA0B: MIPU3HAKU .Hef[6HPIIIa, Abens u I[I/IpI/IXJ'Ie;
- yCJIOBHas U a0coirroTHas CXOAUMOCTb 3HAKOIIEPEMCHHOT'O pAaa.

43

YwucnoBsie U QYHKITMOHATBHBIC PG (4acTh 4).
PaccMarpuBaeMble BOIIPOCHI:

- (DYHKIIMOHABHBIC PSBL;

- 001aCTh CXOIUMOCTH;

- paBHOMEpHas CXOAMMOCTb, IpU3HaK BelepimTpacca;




n/m

TemaTnka NEKIIMOHHBIX 3aHATHHU / KpaTKO€ COACPIKAHUC

- TCOPEMbI O HENIPCPBIBHOCTU CYMMBbI, TIOYJICHHOM UHTCITPUPOBAHUU U HI/I(l)(bepeHHI/IpOBaHI/II/I PaBHOMCPHO
CXOAMUXCA pAaOB.

44

YucnoBsie U QYHKITMOHATBHBIC PSJIBI (4acTh 5).

paCCManI/IBaeMI)Ie BOIIPOCHKHI:

- CTCIICHHBIC PAIDBI;

- TeopeMbl AGerns;

- panuyc CXOIUMOCTH U ()OPMYIIa JJIsl €TO BEIYUCIICHIS,

- TEOPEMEI O TIOWICHHOM WHTETPUPOBAHNH U MU (EPESHIIPOBAHNN CTEIICHHBIX PSIOB.

45

YucnoBele U PyHKIMOHAIBHBIE PSIIBI (4acTh 6).
PaccMaTprBaeMble BOIIPOCHI:

- psn Teiinopa;

- KpUTepHil cxoquMocTH psina Teiiopa K NCXOHOM (QyHKINH;
- psansl MakiopeHa,

- paznoxxeHue QyHKIWN B CTETICHHBIC PAABI;

- pa3NoKeHHE OCHOBHBIX 3JIEMEHTapHBIX (hYHKIIHI;

- METOJBI BBIBO/IA PA3JIOKECHHN CIIOKHBIX (DYHKITHHA.

46

[TpuMeHeHHe YUCIOBBIX U (PYHKIIMOHAIBHBIX PSAAOB (4acTb 7).
PaCCManI/IBaeMI)Ie BOIPOCHI:

- NpUOIMKEHHOE BHIYUCIICHNE 3HAYEHUH (YHKIINH;

- HpI/I6J'H/I)KeHHOC BBIYUCJICHUC OINPCACICHHBIX NHTCI'PAJIOB.

47

Uwucnosbie U GyHKIIMOHATIBHBIC PAJIBI (4aCTh 8).
PaccmatprBaeMbie BOITPOCHL:

- psansl Oypre;

- paznoxxenue pyHkwn B pag Oypee.

48

YucnoBele U PyHKIMOHAIBHBIE PSIBI (4acTh 9).
PaCCManI/IBaeMLIe BOIPOCHI:

- unterpai dypsoe;

- npeoOpazoBanue Dypne.

49

Crnyuaiinbie coObITus (4acTh 1).

PaccmaTprBaeMble BOTIPOCHI:

- IOHATHE CIYIalHOTO COOBITHS;

- IPOCTPAHCTBO JIEMEHTAPHBIX COOBITHH;

- COCTaBHBIC CO6I>ITI/I$I, I[eﬁCTBHS[ Hag COGBITH?{MI/I;

- anreOpa coOBITHI Kak 0/lHa U3 MHTEepIpeTanuii anreopsl bys;

- AMarpaMmbl BeHHa;

- KIITAaCCUYCCKOC, CTATUCTUYCCKOC U I'COMCTPUICCKOEC ONIPEACIICHUC BEPOATHOCTH,
- IOHATHE 00 aKCMOMATHYECKOM OIPCACIICHNN BEPOSATHOCTH.

50

Crnyuaitnblie coObITUS (4acTh 2).
PaccmaTpuBaemble BOTIPOCHI:

- TEOPEMBI CII0KEHHSI 1 YMHOXCHUSI BEPOSITHOCTEH;

- YCIIOBHAsI BEPOSTHOCTH;

- (hopmyIa osHOM BeposTHOCTH U (opmyia baiieca.

51

Crnyuaiinbie coObITHS (4acTh 3).

PaCCManI/IBaeMLIe BOINPOCHI:

- hopmyna bepnyiuy;

- JJOKaJIbHasg 1 MHTETPAJIbHAsA TECOPEMBI Jlamaca.

- OTKJIOHCHHE OTHOCUTEIIBHOM 9aCTOTHI OT MOCTOSTHHOU BEPOATHOCTU B HE3ABUCHUMBIX MCIIBITAHUAX.

52

CrnyuaiiHblie BeIHUUHBI (4acTh 1).
PaccmaTpuBaemble BOIIPOCHI:
- IOHSTHE 00 OJJTHOMEPHOM CIIy4aifHOH BeNW4MHE;




n/m

TemaTnka NEKIIMOHHBIX 3aHATHHU / KpaTKO€ COACPIKAHUC

- TUCKPETHBIE CIy4YaiHbIe BEIUYHHBI.
- 3aKOH paclpeeIeHus: AUCKPETHON CIIydaliHON BEJIMYHHBL;
- (hyHKIUSI pacnpesiesieHus ¥ ee CBONCTBA.

53

CnyuaiiHble BEJIMUUHBI (4acThb 2).

PaccmatprBaeMbie BOITPOCHL:

- HENPEPHIBHBIC CIyYaiiHbIC BEINIHHEL,

- (pyHKIWSI TUTOTHOCTH paclpeeNieHus U €€ CBOWCTRA.

- MATEMAaTHUYCCKOC OKUAAHUC, JUCIICPCUA U CPECAHEC KBAAPATUIHOC OTKIIOHCHHUEC HerCpBIBHOﬁ CHy‘IaﬁHOﬁ
BCIIMYUHEI;

- OCHOBHBIC 3aKOHBI pacIipCaCICHU.

54

JIByMepHas ciydaliHas BEJIMYUHA.

PaccmatpuBaeMbie BOTIPOCHL:

- TIOHATHE IBYMEPHOM CIy4allHON BETMYUHBI,

- 3aKOHBI PACIIPEAEIEHUS IBYMEPHOM CIIy4aiiHOI BEJINYMHBIL;

- YCIIOBHBIE 3aKOHBI PACIIPEAETIEHUS BEPOSTHOCTEN COCTABISIOUINX HENPEPHIBHON ABYMEPHON CITy4dailHON
BEJINYMHBI.

- YHUCIIOBBIE XapaKTEPUCTUKH HETIPEPHIBHOM IBYMEPHOU CITy4ailHOH BETHIHHBI.

55

DJIEeMEHThl MaTEMaTUYECKON CTATUCTUKH (4acThb 1).
PaCCManI/IBaeMI)Ie BOIPOCHI:

- CTAaTUCTUYCCKOC paclIpeaCJICHUC BI)I60pKI/I;

- sMnupudecKast QyHKIUs paclpeieeHHus;

- [IOJIMT'OH ¥ TUCTOTI'paMMa;

- TOUCYHBIC OLICHKH,

- UHTECPBAJIBHBIC OLICHKH.

56

DNeMEeHThl MaTEMAaTUYECKON CTATUCTUKHU (YacThb 1).
PaCCManI/IBaeMBIC BOIPOCHI:
- CTATHCTUYECKAs MPOBEPKA CTATUCTUYECKUX TUIOTe3 (Kputepuid [TupcoHa).

4.2. 3aHATHS CEMUHAPCKOTO THUIIA.

[IpakTrueckue 3aHATHS

TemaTuka MPaKTHYECKUX 3aHATHI/KPaTKOE COIEepPKaHNE

Martpuiisl 1 onpeaenuTenn MaTpuil (4acTsb 1).
B pesysabrare paboThl CTYICHT IPUOOPETET YMCHHUS: BHIOJHCHHE JIMHEHHBIX ONEPaIliil Hal MaTPUIIAMH,
BBIYMJICHUS OTIPEAETUTENIEH BTOPOTO U TPETHETO MOPSIKOB.

Marpuibl 1 onpeieauTeny MaTpull (4acTh 2).
B pe3yabTaTe pa6OTBI CTYACHT HpI/IO6p€TeT YMCHUA: HAXOKICHUC 06paTHOI>'I MaTpHulbl, HAXOXJACHUC paHra
MaTpulbl.

Martpulibl 1 onpeaenuTeny MaTpuil (4actp 3).
B pesynbrate paboThI CTYACHT MPUOOPETET YMEHHS PEIICHHE MATPUYHBIX ypaBHEHHH.

Cucremsl TuHEHHBIX anreOpandeckux ypaBHenuit (CJIAY) (wacts 1).
B pesynbrate padotsl ctynent npuobperer HaBeiku pemenns CJIAY meromom [Maycca, Kpamepa.

Bekropnas anre6pa (uacts 1).
B pe3yabTaTe pa6OTLI CTYACHT HpI/IO6p€T€T YMCHUSA IIPUMCHCHUS CKAJISIPHOI'0, BEKTOPHOT'O, CMEIIAHHOT'O
MMPOU3BCACHUA BEKTOPOB K PCHICHUIO 3a1a4.




n/m

Tematuka MPaKTUICCKUX 3aHATHH/ KpaTKO€ COACPIKaHUC

AHnanutuyeckasi reomeTpus (d4actp 1).
B pe3yabTarTe pa6OTLI CTYACHT 6yH€T O3HAKOMJICH C pa3IMYHbIMU criocobamu 3alaHus HpHMOﬁ Ha
IIJIOCKOCTH.

AHanuTr4yeckasi reoMeTpus (4acth 2).

B pesynbrarte paboThl cTyIeHT OyZeT 03HAKOMIICH CO B3aMMHBIM PACIIONIOKEHHE ABYX MPSIMBIX HA
IUIOCKOCTH, BBIYHUCIIEHUEM YTJIa MEXKAY IPSIMBIMH, HpI/IO6pCTCT YMEHUA BBIYUCICHUE PACCTOSIHUSA OT TOYKH
JI0 PSIMOIA.

AHanuTHueckas reoMeTpus (4acTb 3).

B pe3yabTaTe pa6OTLI CTYACHT 6yz[eT 03HAKOMJIEH CO CIIOcO0aMu 3aJaHus HpHMOﬁ B ITPOCTPAHCTBE,
B3aMMHBIM PACIIOJIOKECHUEM ABYX IMPAMBIX B IPOCTPAHCTBE, HpI/IO6peTeT YMCHUA COCTABJICHUS YPABHCHU
HIPSIMOU B IIPOCTPAHCTBE.

AHanmuTryeckasi reoMeTpus (4acth 4).

B pesynbrate paboThl cTyIeHT OyAeT 03HAKOMIICH CO CIIOCO0aMH 3a/IaHus IFIOCKOCTH IIPOCTPAHCTBE,
B3aMMHBIM PacIONIOKEHHEM JBYX IUIOCKOCTEH B IIPOCTPAHCTBE, IPHOOPET HABBIKU 3aaHHs YPaBHEHUS
TUIOCKOCTH.

10

AHanuTHYecKas reoMeTpusi(4acTsb 5).

B pe3yabTaTe pa6OTLI CTYACHT 6yH€T O3HAKOMJICH CO B3aMMHBIM PACIIOJIOKEHUEM JIBYX IUIOCKOCTEH B
MMPOCTPAHCTBE, B3AUMHBIM PACIIOJIOKEHUE pr{MOﬁ " IINIOCKOCTH, npn06peTeT HaBbIKH HAXOXJICHUA
PpacCTosAHUA OT TOUYKH OO0 IJIOCKOCTH.

11

[1;mockue kpuBbIE BTOPOTO MOPSIAKA.
B pesynbrate paboThl cTyIeHT TproOpeTeT YMEHHS IOCTPOCHUE IUTUIICA, TUIIEPOOITHI, Mapadosl,
HAaX0XKACHHE SKCIEHTPUCUTETA U AUPEKTPHUCHI.

12

Teopus npenenos (4acts 1).
B pesynbrate paboThl CTYAEHT NPHOOPETET yMEHHS OCTPOCHHUS IPaMKOB (QYHKIHH.

13

Teopus npenenos (4acts 2).
B pesynbrate paboThl CTYACHT MPUOOPETET YMEHHS: PACKPHITHE HEOTIPENICICHHOCTEH B Mpe/ieliax.

14

Teopus npenenos (yacts 3).
B pesynprarte paboThl cTyneHT mproOpeTeT YMEHHS BRIYMCICHHS TIEPBOTO U BTOPOTO 3aMeYaTeIhHBIX
TIPEJICIIOB.

15

Teopus npenenos (4acTs 4).
B pe3yabTaTe pa6OTBI CTYACHT HpI/IO6p€TeT YMCHUA UCTIOJIB30BaHUSA OCHOBHBIX SKBUBAJICHTHOCTEH apu
BbIYMCJICHHUHU NIPEACTIOB, 3aMCHaA nepeMeHHoﬁ B nIpeaciax.

16

Teopus npenenos (4acts 5).
B pesynbrate paboThl CTYACHT NPUOOPETET yMEHHS UcCiIeoBaHne (PyHKIUKM Ha HEPEPHIBHOCTb.

17

[TpousBoaubie u quddepernranb GpyHKIuA (JacTh 1).
B pesymnbrare paboThl cTyIeHT TPHOOPETET HABBIKH BHIYHCICHUE ITPON3BOIHBIX.

18

[TpousBonHbIe U tuddepenHansl GyHKIUU (4acTb 2).
B pe3yabTaTe pa6OTBI CTYACHT HpI/IO6p€TeT YMCHUA: BBIYUCIICHUA HpOHBBO,Z[HOﬁ CTEIICHHO-IIOKA3aTeIbHON
(YHKIMH, BEIYUCIICHUS ITPOM3BOAHON (QYHKIIMH, 3a]JaHHOH ITapaMeTPUIECKH.

19

[TpousBoaubie u Auddepenuanst GyHKIUHN (4acThb 3).
B pesysabrare paboThI CTYICHT MIPUOOPETET YMCHHUS: BRIYUCICHHUE IIPOU3BOIHBIX BBICIIHMX ITOPSIKOB,
BbIYKCIICHHS AU (EPEHIINATIOB BBICIIUX MOPSIIKOB.

20

[TpousBoanbie u quddepernranb GyHKIUA (JacTh 4).
B pe3yabTaTe pa6OTLI CTYACHT HpI/IO6p€T€T HAaBbIKHW UCIIOJIb30BAHUA MTpaBUJIa Jlonurans JJ1A BBIYHMCIICHUSA
MpeIesioB.

21

[TpousBonubIe U MudhepeHransl QyHKIHA (4acThb S).
B pesysbrare pabOThI CTYIEHT IPUOOPETET YMEHHUS UCCICIOBaHUS (PYHKIIMU HA MOHOTOHHOCTb.




n/m

Tematuka MPaKTUICCKUX 3aHATHH/ KpaTKO€ COACPIKaHUC

22

[TpousBonuble U tudpepeHuansl GyHKIUU (4acTb 6).
B pe3yabTarTe pa6OTLI CTYACHT HpI/IO6p€T€T YMEHUA UCCIICA0OBAHUS (byHKIII/II/I Ha BBIITYKJIOCTb U
BOTHYTOCTb.

23

[TpousBoaubie u Auddepennnanst GyHKIUN (4acTb 7).
B pesynbrare paboThl cTyIeHT IproOpeTeT YMEHNS HaXOKACHUS aCHMITOT (PYHKITHH.

24

[TpousBoanbie u quddepennranb GpyHKIUA (4acTh 8).
B pesynbrate paboTH cTyIeHT proOpeTeT YMEHHUS: UCCIeI0BaHNe (PYHKIINH, TOCTPOCHHE TpaduKa
(1)yHKL[I/II/I I10 UCCIICAOBAHUIO.

25

Heonpenenennsrit unTerpai (yacts 1).
B pesysabrare paboThI CTYIEHT IPUOOPETET YMCHHUS BHIYUCICHHS HEOPEICICHHBIX HHTEIPAJIOB C
IIOMOLIBIO Ta6J'[I/II_II>I HUHTErpaioB.

26

Heonpenenennbrit maTerpai (yacts 1).
B pesynbrare paboThl cTyIeHT TPHOOPETET YMEHHS BEIYUCICHHS HEOIIPEeIEHHBIX HHTETPAJIOB C
IIOMOIIBIO Ta6J'II/I]_[BI HUHTCTPAJIOB.

27

Heonpenenennplii uHTErpai (4acto 2).
B pe3yabTaTe pa6OTLI CTYACHT HpI/IO6peT€T YMEHUSA: BBIMUCIICHUC HCONTPEACICHHOI'O MHTETpaJia C
IIOMOIIIBIO 3aMCHBI HepeMeHHOﬁ, HUHTETPUPOBAHUEC 11O YaCTAM.

28

Heonpenenennsrit maTETpai (4acts 3).
B pesynbrate paboThI CTYAEHT MPUOOPETET YMEHHS MHTETPUPOBAHMUS PAllMOHAIBHBIX IpoOeii.

29

Heonpenenennbrit uaTETpai (4acth 4).
B pesynbrate paboTh cTyIeHT proOpeTeT YMEHHS MHTETPUPOBAHUS UPPANMOHATBHBIX (DYHKIIUH.

30

Heonpenenennblii uHTErpai (4actsh S).
B pesynbrate paboThI CTYAEHT NPUOOPETET yMEHHS HHTETPUPOBAHUS TPUTOHOMETPUIECKUE (DYHKIIHH.

31

OmnpeneneHHblil uHTErpai (4acTsb 1).
B pesynbrate paboThI CTYACHT MPUOOPETET YMEHHSI: BEIYHCICHHE ONPE/ICIICHHOTr0 UHTErpaja, 3aMeHa
MEPEMEHHOM B OMPEACICHHOM HHTErpaie, BEIYMCICHUE IUIOIAACH MIOCKUX QUryp.

32

[TonsiTHe HECOOCTBEHHOTO MHTETpasa (4acTh 1).
B pe3yabTaTe pa6OTBI CTYACHT HpI/IO6p€TeT YMCHUA BbIYUCIICHUSA HECOOCTBEHHBIX HUHTCTPAJIOB.

33

[Tpon3BoiHas PyHKLIUHU HECKOJIBKUX NEPEMEHHBIX (4acTh 1).
B pe3yabTaTe pa6OTI>I CTYACHT HpI/IO6p€TeT HaBBIKW BBIYMCJICHNUC YaCTHBIX MMPONU3BOJHBIX q)yHKHI/II/I JABYX
NEPEMCHHBIX.

34

[TponsBoaHas GyHKIIMN HECKOJIBKUX MEPEMEHHBIX (4acThb 2).
B pesynbrate paboThI CTYACHT MPUOOPETET yMEHHS NPUMEHEeHHs! MoJHoro auddepeHnmana K
NPUOIIVKEHHBIM BHIYMCIICHHSM.

35

[Tpon3BoiHas PyHKLIUHU HECKOJIBKUX NEPEMEHHBIX (4acTh 3).

B pesynbTate pabOTHI CTYAEHT IPUOOPETET yMEHUS: BBIYUCIEHHE IPOU3BOJHON (PyHKIUHU 110
HaIlpaBJICHUE, BEIYKMCIICHUE BEKTOPA IPaAUCHTA, HAX0XK/ICHUE YpaBHEHUs KacaTeIbHOMU INIOCKOCTU U
HOPMAJH K IOBEPXHOCTH.

36

[TponsBoaHas GyHKIIMN HECKOJIBKUX MEPEMEHHBIX (4acTb 4).
B pesynbrate paboThI CTYACHT MPUOOPETET YMEHHS HAXOXKICHUS IKCTpeMyMa (DYHKIMHU JIBYX
IIEPEMEHHBIX.

37

KpatHbie 1 KpuBONMHEHHBIC HHTETPAIIBI (4acTh 1).
B pe3yabTare pa6OTLI CTYACHT HpI/IO6p€T€T YMCHUA BbIYUCIICHUSA HBOﬁHLIX HUHTETPAJIOB, paCCTaHOBKHU
mpeacyioB UHTCIPUPOBAHMS.

38

KpaTHble 1 KprBOJIMHEIHBIE HHTETPAJIBI (4acThb 2).
B pesynbrate paboThI CTYAEHT NPUOOPETET YMEHHS BEIYUCIICHHS ABOMHBIX HHTEIPAJIOB B MOJISIPHBIX
KOOpAMHATaX.
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39 |KparHble 1 KpUBOJIMHEWHBIE HHTETPAIbI (4acTh 3).
B pesynbrate paboThI CTYAEHT NPUOOPETET YMEHHS BEIYUCIICHHS TUIOLIA I TUNIOCKOH (DUTYPBI.
40 |KpaTHble 1 KPUBOJWHEHHBIC HHTETPAITHI (4acTh 4).
B pe3yIbTaTe pa6OTI)I CTYACHT HpI/IO6peTeT YME€HUA BbIYUCICHUA KpHBOJ’IHHeﬁHOI‘O HUHTETpaa | pona.
41 |KoMIUIeKCHBIE YHCIIa.
B pe3yabTaTe pa6OTBI CTYACHT HpI/IO6p€TCT YMCHUS: BBIIIOJIHCHUC Z[efICTBI/II;‘I HaJ KOMIIJICKCHBIMHU 4YHCJIaMH,
(1)OpMBI 3alIMCU KOMIIJICKCHOI'O YH1CJid, BO3BCACHUC KOMIIJICKCHOTO YHCJIa B CTCIICHDb, U3BJICYCHUC KOPHA U3
KOMIIJIIEKCHOI'O 4HCJia.
42 |duddepenunanbubie ypaBHeHUs (4acTh 1).
B pesynbrate paboThl CTYACHT NPUOOPETET yMEHUS pelieHus An(GepeHIIaIbHbIX YPaBHEHUI TIEPBOTO
nopsaaka (ypaBHeHI/IH C pasaciAromnMuCa NCPEMCHHBIMU, OTHOPOAHBIC YpaBHCHMA, JIMHEHHBIE YpaBHCHUA,
ypaBHeHUs bepHynn).
43 |Iuddepenmanbabie ypaBHEeHUS (4acTh 2).
B pesynbrate paboTH cTyIeHT proOpeTeT YMEeHHs peleHus nuddepeHIInaTbHbIX yPaBHCHANH BTOPOTO
nopsAaKa, J0IMyCKaromunux MMOHNKCHUE TOPSAJAKa.
44 |\uddepeHuunanbubie ypaBHeHUs (4acTb 3).
B pe3yabTaTe pa6OTLI CTYACHT HpI/IO6peT€T YMEHUA pCIICHUA OJHOPOAHBIX Z[I/I(i)q)epeHHI/IaHLHI)IX
YpaBHEHHI BTPOT'O MOPSIKA ¢ TOCTOSHHBIMU KO3 (DUITHCHTAMH.
45 | Iuddepennmanbabie ypaBHEeHUS (4acTh 4).
B pesynbrarte paboThl cTyIeHT TproOpeTeT YMEHHUS peIIeHNs] HEOTHOPOIHBIX (P PepeHINA0THRIX
YpaBHEHHI BTOPOTO MOPSIIKA C IIOCTOSTHHBIME KO3 QHUIINEHTaMH CO CIISITHATFHON IIPaBOX YacThIO.
46 |duddepeHunansHbie ypaBHEHUs (4acTh 5).
B pe3yabTaTe pa6OTBI CTYACHT HpI/IO6p€TCT YO3HAaKOMIJICH € MCTOJ BapHUaliuu IMMPOU3BOJIbHBIX ITOCTOAHHBIX.
47 |duddepeHnmansHbie ypaBHEHUS (4acTh 6).
B pesynbrate paboThl CTYACHT NPUOOPETET HABBIKU petieHust AuddepeHnInanbHbIX YpaBHEHUH Pa3HbIX
THUIIOB.
48 |Inddepennmanpabie ypaBHEeHUS (YacTh 7).
B pesynbrarte paboThl cTyIeHT TproOpeTeT YMEHHUS pelIeHus cucTeM T QepeHInaTbHbIX YPaBHCHHUH.
49 |Yucnossle psbl (dacTb 1).
B pe3yabTaTe pa6OTBI CTYACHT HpI/IO6p€TeT YMCHUA: UCTTOJIB30BAHUC HCO6XOHI/IMOFO IpU3HaKa
CXOAUMOCTHU JId UCCICAOBAHUA CXOAUMOCTH YHUCJIOBBIX PsA0B, UCITIOJIB30BAHUC 06061HGHHOF0
TrapMOHHNYCCKOI'0 paaa IJjid UCCICAOBaAHUA CXOAUMOCTH YHUCJIOBBIX PsAJ10B, UCIIOJIB30BAHUC UHTCTPAJILHOT'O
IpU3HaKa IJId UCCICAOBAHUA CXOAUMOCTH YHUCIIOBBIX PAIOB.
50 |YwucnoBble psabl (4acTh 2).
B pesynbrare paboThl cTyIeHT TPHOOPETET YMEHHS UCCIEIOBAHUS PAOB HA CXOJUMOCTb C TIOMOIIBHIO
npu3HakoB JamamOepa, panukansHOTO Mpr3Haka Komm.
51 |Yucnosble psabl (4acTh 3).
B pesynbrarte paboThl CTYAEHT NPHOOPETET yMEHHS UCCIECAOBaHMUS PSIOB Ha a0COIIOTHY M yCIOBHYIO
CXOJUMOCTb.
52 |DyHKIMOHAIBHBIC PAIBI (4aCTh 4).
B pesysbrare paboThl CTYICHT IPUOOPETET YMCHHUS BHIYUCICHHS 001aCTH CXOAMMOCTH CTCIICHHBIX PSIIOB.
53 |PaznokeHue GyHKIIUU B CTETICHHBIE PSABI (4acTh 5).
B pesynprate paboThl cTyneHT TproOpeTeT YMEHHUS paszioxKeHNs GYHKINH B CTETICHHBIC PSJIBL.
54  (Panel @ypsbe (dacTs 6).
B pesynbrate paboThI CTYAEHT NPUOOPETET yMEHHS pa3IokeHHs: QYHKIMH B psiasl Dypbe.
55 ([IpunoxkeHre YMCIOBBIX U (PYHKIIMOHAIBHBIX PsiI0B (4acTh 7).

B pesynbrate paboThl CTYACHT MPUOOPETET yMEHHS NPUOIMKEHHOTO BEIYMCIICHUS 3HAaUeHUH QYHKINH,
MPUOIMKEHHOTO BBEIYUCIICHHSI OTIPEICIICHHBIX HHTETPAJIOB.
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56

[TpusnoxeHne YUCIOBBIX U (PYHKIIMOHATBHBIX PSIOB (YacTh §).
B pesynbrate paboThl CTYAEHT NPHOOPETET yMEHHS NPUOIMKEHHOT0 pereHust quddepeHnnantbHbIx
YpaBHEHHH.

57

Crnyuaitnblie coObiTus (4acTh 1).
B pesynbrare paboThl cTyIeHT TprOOpEeTeT YMEHHS PEIICHNUS 3a/1a4 Ha KIIACCHYECKOE OTpeieIeHHue
BEPOSITHOCTEM.

58

Cryyaiinble coObITHS (4acTh 2).
B pe3yabTaTe pa6OTBI CTYACHT HpI/IO6p€TCT YMCHUA pCHICHUA 3a/1a4 C UCTIOJIb30BAHUEM TCOPEM CJIOKCHUS
BepOHTHOCTeﬁ 1 YMHOKCHUA BepOHTHOCTeﬁ.

59

Canyuaiinble coObITHA (4acTh 3).
B pesysabrare paboThI CTYIEHT IPUOOPETET YMEHHUS PEIICHHUS 3a/1a4 C UCII0JIb30BaHHEeM (HOPMYJIbI MTOJTHOM
BEPOSATHOCTHU.

60

Crny4aitable cOObITHS (4acTh 4).
B pesynbrate paboThl CTYAEHT MPHOOPETET yMEHHS HCIIONb30BaHus popMyisl bepHyum, hopMyIis!
[Tyaccona, mokampHOH 1 HHTETpanbHOM Gopmyn Myaspa-Jlanmaca mpu pemieHnu 3aad.

61

CnyualiHble BEJIMUYUHBI (4acTh 5).

B pesynbrate paboThI CTYAEHT NPUOOPETET yMEHHS OCTPOSHHUS 3aKOHA PACIIPEIEIICHHsT BEPOSTHOCTEH
JIMCKPETHOM CITy4aifHOM BEJIMUMHBI, Oy/IeT 03HAKOMJICH C OMHOMHAJIBHBIM paclpe/ieiICHUEM,
pacnpenenenuemM Ilyaccona, reoMeTpUUYeCKUM pacIpeiesIeHUEeM CIIy4ailHOM BEJIMYUHBI.

62

Crny4aitablie coObITHSA (YacTh 6).
B pesynbrate paboThl cTyIeHT TproOpeTeT YMEHHUS BRIYICICHHS MAaTEMaTHIECKOTO OKUIAHS,
JAUCTIEPCUH, CPEAHCTO KBAAPATUICCKOI'O0 OTKIIOHCHU S JUCKPECTHBIX CHy‘IaﬁHLIX BCJIMYHH.

63

CnyuaiiHblie BeJIMUUHBI (4acTh 7).
B pesynbrare paboTHI CTYIEHT OYIET 03HAKOMIICH C HEIPEPBIBHBIMU CIYYalHBIMU BEIIMYHHAMH.
[TpuoOperer ymeHust HaxoXJIeHNs! PYHKINHU pacipeaeeH s 0 U3BECTHOM NIOTHOCTH paclpe/ieIeHusI.

64

CrnyuailiHble BeJIMUUHBI (4acTh §).

B pesysabrare paboThl CTYIEHT OYAET 03HAKOMIICH C OCHOBHBIMH 3aKOHAMH PACIIPEIC/ICHHS HEIPEPHIBHBIX
ciryq9aifiHBIX BemduH. [IproOpereT yMeHHs BRIUMCICHHS MAaTEMAaTHUECKOTO OKUIaHuUs, JUCIIEPCHH,
CpE€AHETO KBAAPATHICCKOTO OTKIIOHECHN S HEMPEPBIBHBIX CJIyLIaI‘/JIHBIX BCIIMYHH.

4.3. CamocrosiTenbHas padoTa 00ydarOImnXCs.

o/

Bun camocrositenbHO# paboTh

HOI[I‘OTOBKa K ITPAKTUYCCKUM 3aHATHUAM.

IToaroroBka k TCKYIICMY KOHTPOJIIO.

IToaroroBka K MpOMEKYyTOYHOM aTTECTALIMH.

[ToaroroBka K KOHTPOJILHOM padoTe.

HO)IFOTOBKa K HpOMe)I(YTOHHOﬁ aTTeCTalluu.

O O | W N| B

IloaroroBka k TCKYIIEMY KOHTPOJIIO.

4.4. ITpumepHbIi IEpeUeHb TEM KOHTPOJIbHBIX padoT
DneMEeHThI JIMHEWHOH anreOpsbl.

Bekropnas anrebpa. AHanuteueckasi reOMEeTpHsL.




[lepenen GpyHKIMHU OJHON TEPEMEHHOM.
[TpousBoaHas GyHKIIMM OAHON ITEPEMEHHOM.
WNurerpupoBanue GyHKIMH OJHOU MEPEMEHHOM.
OnpeneneHHblil HHTETPaAI U €ro NPUII0KEHUS.
JIBOWHOM MHTETpAIL.

Pemenne nuddepeHManbHbIX ypaBHEHUI.
HccnenoBanne 4nCIIOBBIX PSAOB HA CXOIUMOCTb.
CnyuaiiHble COOBITHSL.

City4aiiHple BEIIMYMHBI.

5. IlepeueHp wu3IaHMM, KOTOpPHIE PEKOMEHAYETCS UCIIOIb30BaTh IIPHU

OCBOCHMH JUCHMIUIMHBI (MOTYJIs).

Ne

n/m

1 Wneun, B. A. Matematnyeckuii ananus B 2 4. Yacte 1 B 2 https://urait.ru/bcode/491294
kH. Kaura 1: yaeOnuk mist By3oB / B. A. Wnbun, B. A.
Canoaunuui, b. X. CennoB. — 4-e uzn., nepepad. u J101.
— Mocksa : U3natensctBo fOpaiit, 2022. — 324 ¢. —
(Bricmiee obpazoBanue). — ISBN 978-5-534-07067-5. B.
A. Unenn, B. A. CagoBanunii, b. X. CengoB YueOHUK
Opaiit , 2022
2 Beicmias matematuka : yue6HOe mocobue st By3os / B. C. | https://urait.ru/bcode/468424

bubnuorpaduueckoe onucanue Mecro nocryna

[unavyes. — 8-e uzn., mepepad. u qom. — Mockaa :
MznarensctBo FOpaiit, 2021. — 447 ¢. — (Briciiee
oOpazoBanue). — ISBN 978-5-534-12319-7. B. C.
[Munaves. Yuebnoe mocodbue KOpaiit , 2021

3 Canosunuas, U.B. Maremaruueckuit ananus. [Ipenen u https://urait.ru/bcode/515257
HENPEPBHIBHOCTH QYHKIMHN OJHON IEPEMEHHOH : yueOHoe

nocobue st By30B / U.B. CanoBanuas, T.H. ®omenko ;
o obmier penakuueit B.A. MnpuHa. — 2-e usn., nepepao.
u gon. — Mocksa : M3narensctBo FOpaiit, 2023. — 115 c.
— (Bricmiee o6pazoBanue). — ISBN 978-5-534-08473-3.
N.B. Cagoanuas, T.H. ®omenko ; moj obmiet pegakuuei
B.A. Unbuna. YuebHoe nocobue FOpaiir , 2023

4 | IuddepeHnmanbHble ypaBHEHHUS : yUeOHUK U PAKTHKYM https://urait.ru/bcode/468795

1uist By30B / T. B. MyparoBa. — Mocksa : 3naTenbcTBo
FOpaiir, 2021. — 435 ¢. — (Bricmiee oOpa3oBaHue). —
ISBN 978-5-534-01456-3. T. B. MypatoBa. Y4ueOHUK
IOpaiit , 2021

5 | Teopus BeposiTHOCTEH M MaTeMaTH4ecKasi CTATUCTUKA : https://urait.ru/bcode/431167

y4eOHUK 1 TpakTukyMm Juist By3os / H. L. Kpemep. — 5-¢




u3., nepepad. u non. — Mocksa : MU3gatenbctBo FOpaiir,
2019. — 538 c. — (Bricuiee oOpa3oBanue). — ISBN 978-
5-534-10004-4. H. III. Kpemep. Yuebnuk KOpaiir , 2019

6 | Matemarudeckuii ananu3. COOpHUK 3a/1aHUi: yueOHOE https://urait.ru/bcode/493329

noco6wue utst By3oB / B. B. JlorunHoBa [u np.]; mox odmieit
penakuueii E. I'. [In10THHKOBOH. — 2-€ M3]1., HCTIP. ¥ JIOTL.
— Mocksa: U3narensctBo FOpaiit, 2022. — 206 c. —
(Beicmiee oopazoBanue). — ISBN 978-5-534-11516-1. B.
B. Jlorunosa [u ap.]; mox oo6meit pegakuueii E. T'.
[TnoTHuKOBOM. YuebHoe nmocobue HOpaiit , 2022

6. IlepeueHb COBpEMEHHBIX MPOQPECCHOHANBHBIX 0a3 JaHHBIX U
WH()OPMAITMOHHBIX CIIPABOYHBIX CHUCTEM, KOTOPHIE MOTYT HCIOJB30BAaThCS IPHU
OCBOCHUU JUCHUIUIUHBI (MOIYJIA).

1. Hayuno-texaundeckas oudnmuorexka PYT (MUUT) http://library.miit.ru

2. DnekTpoHHO-O0ubroTeuHas cuctema «Jlanpy» http://e.lanbook.com/

3. Hayuno-texuuueckass oubnuoreka PYT (MUUT) UDD http://ml.miit-
ief.ru

4. O6pazoBarenpHas miaTdopma JIsl YHUBEPCUTETOB U Koyutemxei FOpait
https://urait.ru/

7. llepeuyeHb  JNHIIEH3UOHHOTO U  CBOOOJHO  PacCIpOCTPaHSIEMOTO
MpOrpaMMHOT0 OOECTIEUYeHHUsI, B TOM YHCJIE OTEUECTBEHHOI'O MPOU3BOJICTRA,
HEO0OXOAMMOTO JIJIsl OCBOCHHUS TUCHIUTIITUHBI (MOIYJIs).

Microsoft Office, Microsoft Windows.

8. Omnucanne MaTepUabHO-TEXHUUYECKON 0a3bl, HEOOXOAUMON ISt
OCYIIIECTBJICHUSI 00pa30BaTEIBLHOIO MPOIIecca MO JUCIUIUIUHE (MOTYITIO).

KomnbioTepsl, HHTEpaKTUBHBIE JOCKH, POSKTOPHI, SKPAHbI, MEJIOBBIE TOCKU
(MapKepHbIE JOCKH).
9. ®opma MPOMEKYTOUHON aTTeCTAIUU:

DK3aMeH B 3 ceMecTpe.
3auer B 1, 2, 4 cemecTtpax.

10. OnieHouHbIE MaTEpHUaIbI.



OreHOYHBIE MaTepHUabl, TPUMEHSEMBIE TTPU MTPOBEACHUH TPOMEKYTOUHOM
aTTecTanuu, pa3pabaThIBAIOTCS B COOTBETCTBUU C JIOKATHLHBIM HOPMATHBHBIM
aktom PYT (MUUT).
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