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1. OGuue cBeeHUs 0 TUCHUIUIMHE (MOIYJIE).

ensMu ocBoeHHs y4eOHOW JUCHUIUIMHBL (Monmynst) «MaTtemaTuka»
SBIIFOTCS:

- 3aKJaJKa MareMaTudeckoro (¢yHIaMeHTa KakK CpeAcTBa HM3y4YeHUs
OKPYXAaIOLIEro MUpa Il YCIEIIHOIO0 OCBOCHUS IUCLUIUIMH €CTECTBEHHOHAYYHOTO
U Ipo(heCCUOHATBLHOTO ITUKJIIOB;

- TIOJIyYEHHUE CTYyJACHTAMHU OCHOB TEOPETUYECKHX 3HAHUN WU NPUKIATHBIX
HaBBIKOB TPUMEHEHUSI MAaTEMaTUYECKUX METOJIOB U MOJIETIEH;

- MOJrOTOBKA K MCIOJB30BAHUIO ITUX METOJOB JJIA pa3pabOTKU U MPUHATHUSA
3¢ (HEKTUBHBIX OPTaHU3AIMOHHBIX U YIIPABICHUYECKUX PEIICHUIA;

- pa3BUTHE JOTUYECKOTO MBIIUICHUS U MOBBIIIEHUE OOILIEr0 YPOBHS KYJIbTYpPHI
CTYJEHTOB.

3amauaMy OCBOCHMS JUCIUILIMHBL (Moy i) «MareMaThuKay sIBISIFOTCS:

OBJIAJICHUE METOJAMU JIMHEMHON ayireOppl, MaTEMaTHUECKOro aHallu3a,
TEOPHUH BEPOSATHOCTEM.

2. [Inanupyembie pe3ynbTaThl 00YYEHHS IO TUCHUILIINHE (MOYJIIO).

[lepeuenp (GopMUpyeMBIX pE3yJbTaTOB OCBOCHHUS 0Opa30BaTEIbHOMN
porpamMmsbl (KOMIIETEHLIUI) B PE3YJIbTaTe 00YUYEHHUS 110 AUCLUIUIUHE (MOIYIIO):

OIIK-1 - CnocobeH pemaTh WHXXEHEpHbIE 3aJladyd B MPOQECCHOHATBHON
NEeSATEIbHOCTH C UCTOJb30BAaHUEM METOJIOB €CTECTBEHHBIX HAYK, MAaTEMATUYECKOIO
aHaIM3a U MOJICTUPOBAHMS;

YK-1 - CnocobeH OCYHIECTBISATh KPUTHUUECKHM aHaau3 MPOOJEMHBIX
CUTYaIlMil HA OCHOBE CUCTEMHOTO TOJIX0/1a, BEIPa0aThIBATh CTPATETUIO JIEHCTBUM.

OOyuenue 1O JUCHUIUIMHE (MOJYJI0) TMpeArnoiaraeT, 4YTo IO €ro
pe3yabTataMm oOy4Jaroluiics OyeT:

3Harth:

- OCHOBHbIE MOHSATHS U TeOpeMbl AU HepeHINaTbHOTO UCUUCICHUS PYHKIUI
OJTHOM U HECKOJIbKMX MEPEMEHHBIX;

- OCHOBHbIE TIOHATHS WHTErPaJbHOTO HWCYHUCICHUS (QYHKIUH OJHOM U
HECKOJIbKMX TIEPEMEHHBIX, Ba)KHEHMIIME TEOPEMbl, METOAbl HHTErPUPOBAHUSA
MIPOCTEUIINX UHTETPAJIOB;

- OCHOBHBIE MOHATHS U TEOPEMBI CITy4ailHbIX COOBITHH;

- OCHOBHBIE 3aKOHBI pacpeiesieHUs CTy4YailHbIX BEJINYUH;

- MaTeMaTHYeCKHe METOJbl O00pabOTKM W  aHajlu3a  Pe3yJIbTaToB
CTaTUCTUYECKUX HaOMIOMeHNN (TMOHATUS 00paOOTKU BHIOOPKU, TOUEUHBIE OLICHKHU



JIOBEPUTEIIbHBIX HHTEPBAJIOB).

Ymerb:

- UHTEPIPETHPOBATH OCHOBHBIE MOHATHUS HA MPOCTHIX MOJEIBHBIX MPUMEpaXx:
pelaTh CUCTEMbl JTUHEHHBIX anreOpanvyeckux YypaBHEHUH, BBIUUCIATH MPEAEIH,
BBIUUCIISATH MPOU3BOJHBIC, YACTHBIC MPOU3BOJHBIE M AU(depeHnanbl (yHKIHMA,
UCCIIEIOBaTh CBOMCTBA (DYHKIIMI M CTPOUTH TpadUKH, HAXOIUTh HAUOOJBIINE U
HauMEHbIINE 3HadeHUs AuddepeHIupyeMbIX (YHKIUN, HAXOJUTh MPOCTEHIINE
UHTETpaIbl;

- aHAJIM3MPOBATH PE3YyJIbTAThl CTATUCTUYECKUX HAOIIOJICHUN W JenaTh Ha UX
OCHOBAHUU KOJMYECTBEHHbIC U KaYeCTBEHHBIC BHIBOJIBI.

Baagern:
- HaBBbIKaMU PEILICHUS OCHOBHBIX MHKEHEPHBIX 33/1a4;
- CIIOCOOHOCTBIO MPOU3BOJUTH CAMOCTOSITENIBHBIN BEIOOP METOJIOB U CITOCOOOB

peleHus.

3. O0beM AUCIUILIUHBI (MOIYJIs).
3.1. O6mias Tpy10eMKOCTb JTUCIUIUIUHBI (MOYJIA).

OO6miast TpyAOEMKOCTh AUCHUIUIMHBI (Moayns) coctaBiser 11 3.e. (396
aKaJIeMUICCKHUX yaca(oB).

3.2. O6bem guctuIUIMHBL (MOAYJsl) B (QopMe KOHTAKTHOM pabOThI
oOyJarommxcsi C  MeJarorM4ecKuMu  paboTHUKaMU ©W  (WIM)  JIMIIAMH,
MIPUBJICKAEMBIMHU K peau3aini 00pa30BaTEIbHON MPOTPaMMBbI Ha MHBIX YCIOBHUSX,
IIPU MIPOBEJICHUHN yUEeOHBIX 3aHITHI:

KonmuecTBo yacos
Tun yueOHBIX 3aHATHI Beero Cemectp
Nel | No2 | Ne3 | Ne4
KonrakTHas paboTa Ipu npoBeleHHH yu4eOHBIX 3aHITHI (BCEro): 256 | 64 64 80 48
B ToMm uncne:
3aHATHSA JIEKITMOHHOTO THITA 112 32 32 32 16
3aHATHS CEMUHAPCKOTO THUIA 144 32 32 48 32

3.3. O0beM AUCHUIUIMHBI (MOIYJisA) B (OpME CaMOCTOSTENIbHON paboThI
oOyyarommxcsi, a Takke B (¢(opMe KOHTAKTHOM paboThl O0OyYarIIMXCsS C
MeJarornaecKuMy paboTHUKAMH U (WJIH) JTUIIAMU, TIPUBJICKAEMBIMHU K peaTn3alnn
oOpa3oBaTeNbHOM  MPOTPaMMBI  HA  WHBIX  YCJIOBHSX, TP  TMPOBEIACHUU
MPOMEKYTOUHOM arrectanuu coctapisieT 140 akagemuueckux yaca (0OB).

3.4. ITpu oOy4yeHnH Mo UHAUBUIYAIBHOMY y4eOHOMY IJIaHYy, B TOM YHCJIE TIPH



YCKOPEHHOM OO0y4YeHHUH, 00bEeM NHUCIMIUIMHBI (MOIYJISI) MOXET OBITh peaan30BaH
MOJTHOCTBIO B (DOpPME CaMOCTOATEIHLHOU paboThl 00yJarommxcs, a Takxke B (opme
KOHTAKTHOM paboThl OOyYaroOmUXCA C MEJarornuyecKuMU paOOTHUKAMU M (HJIH)
JIMIIAMH, TIPUBIIEKAEMBIMHU K pean3aliii 00pa3oBaTeIbHON MpOTrpaMMbl Ha MHBIX
YCIIOBHSIX, TIPH MPOBEJCHUN TIPOMEKYTOUHOM aTTECTAIIHH.

4. ConepxaHue JUCUUTUIUHBI (MOYJIA).

4.1. 3aHsaTus JISKIIUOHHOTO THUIIA.

TemaTuka NEKIIMOHHBIX 3aHATHH / KpaTKOC COACPIKAHUC

1 |Matpuipsl 1 OnpeeTUTEIIM MaTPHIL

PaccmatpuBaeMbie BOTIPOCHL:

- BHBI MATPHIL, OTIEPAIlIH HAJ MAaTPUIIAMH, CBOMCTBA OTIEpalliii HaJ MaTPUIIAMU;
- BJIeMEHTapHEIe TPeoOpa30BaHUs MAaTPHIL;

- OTIpeIeTTNTENb KBaIpaTHOW MaTPHIIEI,

- MUHOp | anre0pandecKoe TOTIOTHEHHE IIEMEHTA OMPEICITUTEII,;

- CBOICTBa OIlpeeNIuTeNeH;

- oOpartHast MaTpulia U €€ CBOICTBA;

- MaTpUYHBIE YPABHEHHS,

- paHT MaTpHUIIBL.

2 |Cucremsl nHeHHBIX anredpandeckux ypaBHenuit (CJIAY) (wacts 1).
PaccmaTpuBaemble BOTIPOCH:

- pemienue CJIAY meronom Kpamepa;

- pemerne CJIAY mMeTtonoMm oOpaTHOM MaTpPHIIHL.

3 |Cucrembl TuHEHHBIX anredpandeckux ypaBHeHuit (CJIAY) (uacts 2).
PaccmarpuBaemble BOIPOCHL:

- pemienne CJIAY metogom ["aycca;

- obmiee pemenue ogHopoaHoi CJIAY.

4  |Bexropnas anrebpa (4acTsb 1).

PaccmarpuBaeMblie BOpOCHI:

- BEKTOPBI, IEHCTBUS HAJl BEKTOpaMU;

- BEKTOpHBIE IpocTpanctea V1, V2 V3;

- IMHEWHAas 3aBUCUMOCTh BEKTOPOB;

- KpUTEPUH JTHHEHHON 3aBUCHMOCTH JIBYX, TPEX M YETHIPEX BEKTOPOB;

- 6a3uc Ha MPSAMOH, Ha TUTOCKOCTH U B IPOCTPAHCTBE;

- KOOpAMHATHI BEKTOPa B 3aaHHOM Oaswmce;

- IMHEHHBIE OTIepaIluy HaJl BEKTOPaMHU B KOOPAMHATHOHN Qopme;

- YTOJI MEKAY IBYMsSI BEKTOpaMHU;

- OpPTOrOHANbHAs MPOEKIUs BEKTOpa Ha HAIlPaBIEHHE APYrOro BEKTOPA U €€ JIMHEIHbIE CBOMCTBA;

- CKJISIPHOE TIPOU3BE/ICHHE JIBYX BEKTOPOB, €0 alredpanyeckrue CBOMCTBA;

- OPTOTrOHAIBHOCTb BEKTOPOB;

- HaX0KJIeHUEe AJTMHBI BEKTOPA U YIia MEXJly BEKTOpaMH IPH MOMOIIY CKAJISIPHOTO MPOU3BEACHUS;

- OPTOHOPMHUPOBaHHEIN 6a3uc B V3;

- KOOpAMHATHI BEKTOPa B OPTOHOPMHUPOBAHHOM 0a3nce Kak IMPOEKINU 3TOTO BEKTOpa Ha HANIPaBIICHHUE
0a3MCHBIX BEKTOPOB;

- (hopMyIIBI A1 BRIYHMCICHUS CKAIIPHOTO MPON3BECHNS, IIIMHBI BEKTOPA, KOCHHYCA yIiIa MEXy BEKTOPaMH

4yepe3 KOOPIUHATHI BEKTOPOB B OPTOHOPMHUPOBAHHOM Oa3Hce;




TemaTuka JIEKIMOHHBIX 3aHATUN / KpaTKOE COJIEpKaHHE

- HaNpaBISIONINE KOCHHYCHI BEKTOPA, HX CBOHCTBO;
- yCJIOBHME KOJUIMHEAPHOCTH BEKTOPOB B KOOPAWHATHOM (hopMme;
- opueHTanus Oa3uca, NpaBble U JICBBIE TPOWKN BEKTOPOB.

BekTopHnast anredpa (4acTsb 2).

PaCCManI/IBaeMLIe BOIPOCHI:

- BEKTOPHOE MPOM3BEIEHUE IBYX BEKTOPOB, €r0 TE€OMETPUIECKAN 1 MEXaHUIECKUI CMBICH; - anreOpandecKue
CBOMCTBA BEKTOPHOTO MPOU3BEACHHUS;

- BEIYMCIICHHE BEKTOPHOTO TPOM3BEICHUS B OpPTOHOPMHUPOBAHHOM Oa3wmce;

- CMCIIaHHOE€ ITPOU3BEACHUE BEKTOPOB, €TI0 I‘eOMeTpI/I‘-ICCKI/If/i CMBICII,

- anreOpanyecKkre CBOWCTBA CMEIIAHHOTO MPOU3BEACHHS;

- BBIYUCJICHUC CMCIIAHHOI'O IMPOU3BEACHUA B OPTOHOPMUPOBAHHOM 633I/ICC;

- YCJIOBHUE KOMIIJIAaHAPHOCTU TPEX BEKTOPOB;

- BBIYUCJICHHUE JUIMHBI OTPE3Ka, IUIOIaAeH mapajjiesiorpaMmma i TPEyroibHUKa, 00bEMOB Mapasuie/icunea u
TeTpa’Ipa.

AHanutHueckas IreoMCTpusl. HpHMaH Ha IIJIOCKOCTH.
PaCCManI/IBaeMHe BOIIPOCHI:

- pa3jIn4HbIC BUJbI YPABHCHUA IIPAMBIX;

- B3aIMHOC PACIIOJIOKCHHUC TTPAMBIX;

- pacCTOAHNUEC OT TOYKH 0 HpSIMOI>'I.

AHanutHueckas IreoMCTpusl. HpHMaH H IINIOCKOCTDH B ITPOCTPAHCTBC.
PaccmarpuBaeMble BOIIPOCHL:

- pa3IU4YHbIC BU/BI YPABHEHUM MIPSMBIX U INIOCKOCTEH;

- B3aUMHO€ PaCIIOJI0KEHHUE MPSAMBIX U INIOCKOCTEH;

- pacCcTOSIHKE OT TOYKH A0 IIOCKOCTH U 10 MPSAMOM.

ILinockue kpuBbIE BTOPOTO MOPSIKA.

PaCCManI/IBaeMLIC BOIIPOCHI:

= JJIIUIIC, rI/Ir[ep60na, Hapa6ona 1 UX TCOMCETPUICCKHUC CBOﬁCTBa;
- OKCHCHTPUCUTET U JUPEKTPUCHI;

- KAHOHMYCCKHUE YPAaBHCHUA KPUBBIX BTOPOI'O IMOpsaKa.

Teopus npenenos (vacts 1).
PaccmarpuBaembie BOIIPOCHL:

- OMPCACIICHUA,

- MOHATHE PYHKIIUH U CIIOCOOBI €€ 3aJaHus;
= YUCJIOBEBIC MMOCJICJOBATCIIBHOCTH,

- [IpeacII IMOCJIEA0BATCIIbHOCTH,

- OAHOCTOPOHHHE PEACIIbI.

10

Teopus npenenos (4acTs 2).
PaccmarpuBaemble BOIPOCHI:

- Ipezie] MOHOTOHHOI MOC/IEA0BATEILHOCTH;
- TEOPEMBI O NpeJeTax;

- IEPBBII U BTOPOH 3aMeuaTenbHbII NMpee.

11

IIpuémpbl pacKpbITUS HEONIPEAETEHHOCTEM.
PaccmaTpuBaemble BOIIPOCHI:

- OECKOHEYHO MaJible (QyHKIUH;

- SKBHBAJICHTHOCTh OECKOHEYHO MaJIBIX ()yHKIIH;
- IpUEMBI PACKPBITUS HEOIIPEIEIEHHOCTEM.

12

HenpepbiBHOCTH QyHKIINH.
PaccmarpuBaemble BOIPOCHI:

- onpejieieHne npezaena QyHKINY;
- HeTIpepBbIBHbIEC (DYHKINH;




/o

TemaTuka JIEKIMOHHBIX 3aHATUN / KpaTKOE COJIEpKaHHE

- OCHOBHBIC TEOPEMBI O HEMPEPHIBHBIX (DYHKIIHAX;
- N30JIMPOBAHHBIC TOUKHU pa3pbiBa M UX KJIaCCU(PHUKALIMSL.

13

[TpousBoaubie u muddepennranb GyHKIUA (4acTh 1).
PaccmarpuBaeMbie BOTIPOCHL:

- IOHSATHE MTPOU3BOIHON;

- MpOM3BOIHAS (PYHKITUH;

- paBUJIa BEIYUCIICHUS TPOU3BOIHBIX;

- IPOM3BO/IHAS CIIOKHOM (DYHKIIUM;

- norapupMuUecKas MPOU3BOAHAS;

- MPOM3BO/IHAS [TOKA3ATEIbHO-CTEIICHHON (PYHKIINH;

- IPOU3BO/IHAS HESBHOW ()yHKIIHH;

- muddepeHnmrpoBanue QyHKIMH 3aJaHHOW B TApaMETPHUYCCKON (opme;
- muddepernman GyHKIHH.

14

[TpousBoausie u auddepenmnans GyHKIUH (4acThb 2).
PaCCManI/IBaCMLIe BOIIPOCHI:

- IPOMU3BOJAHBIC BBICIIUX MMOPSAAKOB.

- muddepeHIraIbl BBICIIAX TOPSIKOB.

- TeopeMa 0 (PyHKIHIX.

15

[IpouzBoanbie n nuddhepenmans GyHKIuA (4acts 3).
PaccMarpuBaemble BOIIPOCHL:

- npasuio Jlonurains;

- opmymna Teitnopa;

- OKCTPEMYM M MHTEPBAJIbl MOHOTOHHOCTH (DYHKIIWH.

16

[IpouzBoanbie n nuddhepenmansl GyHKIUA (4acTsb 4).
PaccmaTpuBaemble BOTIPOCH:

- HCCIIeJOBAaHKE TTOBECHNUS (PYHKIHMIT C TIOMOIIBIO TPOU3BOHBIX;
- BBIITYKJIOCTh, BOTHYTOCTh, TOUYKH IIeperuoa;

- aCUMITOTHI U 00IIasi CXeMa UCCIIeOBAaHMS ()YHKITHH.

- HCCIIeI0BaHUE MOBEeACHNUS (DYHKIUH C HOMOIIBIO IIPOM3BO/IHBIX.

17

Heonpenenenuslit uuterpan (dacts 1).

PaccmarpuBaembie BOIIPOCHL:

- oTpeieIeHNs IepBO0Opa3HON (PYHKIIUHN U HEONPEACICHHOTO HHTETPaIa;
- OCHOBHBIC CBOMCTBA HEOMNPCACIICHHOTO UHTCTpaJia;

- Ta6J'II/II_Ia OCHOBHBIX UHTCTPAJIOB;

- HCIOCPCACTBCHHOC MHTCIPUPOBAHUC,

- M€TO/J IIOJICTAaHOBKH

- METOA UHTCTPUPOBAHUSA I10 YACTAM.

18

Heonpenenennsrii nuaterpan (4acts 2).
PaccmarpuBaemble BOIPOCHI:

- pasnoKeHne palMoHaILHON (PYHKIIUK Ha dJIeMeHTapHbIE ApOOH;
- HHTETPUPOBAHUE PALIMOHATBHBIX JPOOCH.

19

Heonpenenenusrii uaTETpan (4acts 3).
PaccmaTpuBaemble BOIIPOCHI:

- HHTErPUPOBAHKUE UPPALMOHAIBHBIX (QYHKIIHH;

- HHTETpHUpOBaHue AU epeHINaTbHIX ONHOMOB.

20

Heormpenenenusiit uHTErpal (4acts 4).
PaccmarpuBaemble BOIPOCHI:
- HHTETPUPOBAaHUE TPUTOHOMETPUIECKHUX (DYHKITHIA.

21

OmnpeneneHHbIi HHTETpal.
PaCCManI/IBaeMLIC BOIPOCHI:




/o

TemaTuka JIEKIMOHHBIX 3aHATUN / KpaTKOE COJIEpKaHHE

- 3a/1a9¥, IPUBOJISIINE K HEOIPEIeICHHOMY HHTETpaLy;
- OIpeJIeTICHHBII HHTErpajl Kak NpeieNl HHTETPaIbHBIX CYMM;

- TeopeMa 00 HHTErpUPYEMOCTH KyCOYHO-HENPEPBIBHBIX (DYHKIIHH;

- FeOMEeTpUYEeCKas MHTEPIPETAIHs ONPEAEICHHOT0 HHTETpaja;

- OCHOBHBIE CBOWCTBA OIPEEICHHOTO HHTErpaa;

- TEOpEMBI 00 OIEHKE U O CpeJHEM 3HaYCHHU;

- OIIpeNIeNICHHBI MHTErpall C HEPEMEHHBIM BEPXHUM IPEeioM U TeopeMa O ero IPOM3BOTHOM;
- opmyna Herotona-JleriOunma;

- BBIYUCIICHHE ONPEIeICHHBIX HHTEIPAJIOB IOACTAHOBKOM U 110 YACTSIM.

22

[IpuioxxeHue onpeneneHHOro HHTerpaia.

PaCCManI/IBaeMLIe BOIPOCHI:

- BIYHUCJICHUEC rmomaz[eﬁ IINIOCKHUX (I)I/Il"yp, OrpaHNYCHHBIX KPHUBBIMU, 3aIJaHHBIMU B ICKaPTOBBIX
KoOpJAUuHaTax, napaMEeTpUYCCKUX U B NOJIIPHBIX KOOpAUHATAX;

- BBIYHCIIEHHE 00BEMOB TEII IO romansaM nornepeYHbIX CEYCHUU U O6’LeMOB TCJI BpalllCHUA,
-BBIYUCJICHUE JJIUHBI 1YTHU KpI/IBOfI 1 IU101aan MOBEPXHOCTHU BpaIlllCHUA.

23

HecoOcTBeHHbII nHTErpal.

PaCCManI/IBaCMLIe BOIIPOCHI:

- HeCOOCTBEHHBIC MHTETPAIIBI [0 OECKOHETHOMY MIPOMEXYTKY (1-To pomna);

- HeCOOCTBEHHBIC MHTETPAIIBI OT HEOTPAaHMYCHHBIX (PYHKINH Ha OTpe3Ke (2-To poxaa);
- IpU3HAKHU CXOJUMOCTH HECOOCTBEHHBIX HWHTETPAJIOB;

- abCoIOTHAS U YyCJIOBHAsA CXOAUMOCTH;

- HeCOOCTBEHHEBIE HUHTErpalibl ¢ HCCKOJIbKUMU OCO6CHHOCT}IMI/I.

24

OYHKIHS HECKOJIBKUX MEPEMEHHBIX (4acTh 1).
PaccmaTpuBaemble BOTIPOCH:

- pysKmmIs HeckombKuX epeMeHHbBIX (DHIT);

- rpadux OHIT;

- npumeps! @HII 1 nx reomeTpuyeckoe NpeCTaBICHNE;

- TUHAH (TOBEPXHOCTH) YPOBHS,

- OKPECTHOCTH, OTKPBITHIE, 3AMKHYTBIC U OTPaHUYEHHBIC MHOXKECTBA;
- CBSI3HBIC MHOKECTBa, 00J1aCTH;

- npenen OHII;

- OecKOHEYHO MaJible ¥ OeckoHeuHo Oosbine OHIT;

- HenpepbiBHOCT, OHIT B TOuKe, HA MHOXKECTBE;

- corictea @HII, HenpepbIBHOM HA OTPAaHUYEHHOM 3aMKHYTOM MHOKECTBE.

25

@DYHKIMS HECKOJIBKUX MEPEMEHHBIX (4acTh 2).

PaccmaTpuBaemble BOTIPOCH:

- yactHble pon3BogHbie @HIT 1 X reomerpuyeckast HHTEpIIpETAUs IS n= 2;
- mupepennupyemsie GHIT;

- He00XOAMMBIE U IOCTATOYHbIE yCIO0BHSA AU (HEepEeHIINPYEMOCTH;

- monHbIH auddepenuar;

- BOCCTaHOBJICHHE (PYHKITUH T10 €€ MOJTHOMY JuddepeHimany;

- nupepeHIUpyeMOoCThb CIONKHON (HYHKITUY;

- yacTHas U nosiHas npousBogHsle OHII;

- HHBapHaHTHOCTH (hOPMBI 1epBoro AnddepeHuaia.

26

OYHKIMS HECKOJIBKUX MEPEMEHHBIX (4acThb 3).
PaCCManI/IBaCMLIC BOIIPOCHI:

- YaCTHBIC IIPONU3BOJHLBIC U [m(b(bepeﬂunanbl BBICIIHMX IMOPAAKOB;
- matpuia ['ecce;

- TeopeMa 0 HEe3aBUCHMOCTH CMEIIaHHBIX YaCTHBIX MPOU3BOIHBIX OT MOPAIKa AU EpEeHITNPOBAHNUS;

- mpumenenne auddepennuana GHIT x npuOIMKEeHHBIM BEIYHCICHHSIM;
- hopmyna Teitnopa a1 GyHKIMH HECKOIBKHUX NEPEMEHHBIX;




/o

TemaTuka JIEKIMOHHBIX 3aHATUN / KpaTKOE COJIEpKaHHE

- HESIBHO 3ajaHHbIC (DyHKIIUM;
- TeopeMa O HesIBHOW (YHKIIHH.

27

DyHKINS HECKOJIBKUX MEPEMEHHBIX (4acTh 4).

PaccmarpuBaembie BOIPOCHL:

-npoussoanas OHII no HanpasieHu1o;

-TpaaneHT (YHKIMU U €TO CBOHCTBA;

-ypaBHEHUS KacaTelIbHONW M HOPMaJU K JTMHUH YPOBHS (DyHKIIMH ABYX IIEPEMCHHBIX;
-KacaTeNbHAas MIIOCKOCTh U HOPMasb K TOBEPXHOCTH.

28

@YHKIMS HECKOJIBKUX MEPEMEHHBIX (4acTh 5).

PaccmarpuBaembie BOIIPOCHL:

- akctpemym OHIT;

- HeOOXOAMMBIE U IOCTaTOYHBIE yCinoBus skcTpemyma OHIT;

- YaCTHBIH clly4ail — (YHKIHSI ABYX IIEPEMEHHBIX;

- YCIIOBHBIH IKCTpeMyM (QYHKINHU JBYX NEPEMEHHBIX;

- bysknus Jlarpanxa;

- HEOOXOANMBIC 1 TOCTATOYHBIE YCIOBHS YCIOBHOTO 3KCTPEMYMa;

- HAXOX/ICHHE HanOOJBIIEr0 M HANMEHBIIIETO 3HAYeHUI (DYHKIMHU JIBYX NEPEMEHHBIX B 3aMKHYTOH 00IacTH.

29

JBoiiHoit nuHTEerpan (yacth 1).
PaccMarpuBaeMble BOIIPOCHL:

- IOHATHE JIBOHHOTO MHTETpana, CBOMCTBA;

- BBIYUCIICHHE JIBOMHOTO HHTETpana;

- PaccTaHOBKA IIPE/ICJIOB HHTET PUPOBAHHUS;

- ABOMHBIE MHTETrPajIbl B MOIAPHBIX KOOPIUHATAX;
- IPWJIOKEHNE TBOMHOTO MHTETPAIA.

30

J{BoitHO# mHTETpas (4acTh 2).
PaccmarpuBaeMblie BOpOCHI:

- IBOMHBIE UHTErPaJIbl B MOJSPHBIX KOOPAMHATAX;
- IPUJIOKEHHUE JBOMHOIO UHTETpaIa.

31

KpuBosnuneiinble uHTErpaisl (4actsb 1).

PaccmarpuBaemble BOIPOCHL:

- OTIpesieIeHNe, BEIUMCIIEHUE, CBOMCTBA U IPUMEHEHNE KPUBOJIMHEHHOT0 HHTETpajia IepBOTo po/a;
- 3aj1a4a OIpeAeIeH s pabOThI IEpEeMEHHOM CHIIbl Ha KPUBOJIMHEHHOM ITyTH;

- oTIpelieTIeHne, CBOICTBA 1 BHIYMCIICHNE KPUBOJIMHEHHOTO HHTErpajia BTOPOTO po/a.

32

KpuBonunelinble nHTErpaisl (4acTh 2).

PaccMaTpuBaembie BOIPOCH:

- (opmyina I'prHa 11t OTHOCBS3HBIX 00JIACTEIH;

- YCJIOBHS HE3aBUCUMOCTH KPUBOJIMHEMHOIO UHTErpajla OT IIyTU UHTETPUPOBAHUS;

- BBIYUCIICHNE KPUBOJIMHEHHOTO HHTETpaJia OT MmoJiHOTO tuddepenimana;

- popmyna Herotona-JleiiOnuma;

- HaXOXKJIeHne (PyHKINH 110 €€ MOTHOMY An(ddepeHInany ¢ MOMOIIBI0 KPUBOJIMHEHHOTO HHTETpaja.

33

Huddepenunansabie ypaBHeHuUs (4acThb 1).

PaccmarpuBaeMbie BOIIPOCHL:

- o0mue cBeneHus o nudhepeHIaANIbHBIX YPaBHEHHAX (OCHOBHBIC HOHATHUS; 381a4H, TIPUBOJIAIINE K
HOHATHUIO TU(]. ypaBHEHNUI);

- nuddepeHnnaIbHble ypaBHEHHS ¢ Pa3Ae/IAIONIMH [IepEMEHHBIMHY;

- oTHOpOIHBIE TH(depeHIaTbHbIE YPAaBHEHHS.

34

Juddepennmanbabie ypaBHEHHS (4acTh 2).
PaccmarpuBaemble BOIPOCHI:

- nuHelHble TuddepeHnranbHble ypaBHEHHS;

- ypaBHeHue bepnynu;
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- ypaBHEHMS B MOJHBIX Au(QepeHIratax, HHTETPUPYIONTHA MHOKHTEINb.

35

Huddepennmanbapie ypaBHEHHS (4acTh 3).
PaccMarpuBaeMble BOIIPOCHL:

- ocoOble ToukH 1 ocobOble perenus O/1Y nepBoro nopsnka;
- YpaBHEHUsI, HE Pa3pEIICHHBIC OTHOCHTEIBFHO POM3BOIAHOM;
- METO[] BBECHHS [1ApaMeTpa;

- ypaBHeHus Jlarpanxa u Knepo;

- (opmymupoBka Teopemsl Ko,

- IUCKPUMHUHAHTHAS KPHBAsL.

36

Huddepennmanbapie ypaBHEHHS (4acTh 4).
PaCCManI/IBaeMBIe BOIPOCHI:

- 3agava Komw,

- hopmynupoBka Teopembl Koy 1J1st ypaBHEHHUH BBICILIETO MOPSIIKA,;
- HCKOTOPBIC THUIIbL ypaBHeHHﬁ, JAOIMYCKAKMINX NOHWXKXCHUC MMOPAAKA.

37

Juddepennmansapie ypaBHEHHS (4acTh 5).

PaccmaTpuBaemble BOTIPOCH:

- nmuHeWHbIe TuddepeHIraNTbHbIe YpaBHEHHS BBICIINX TTOPSAKOB;

- CBOIICTBa JIMHEHHOTO TU(QEepEHIIUATEHOTO OTIepaTopa;

- CBOWCTBA PELIEHUH JIMHEHHOTO YPaBHEHUS;

- IMHEHO 3aBUCHMbIE U HE3aBUCHMbIE CUCTEMBI (DYHKIIHI;

- oIIpesenuTesnb BpoHCKOro, €ro CBOMCTBA AJIsl CUCTEMBI PEILEHUH JIMHEIHOTO;
- OTHOPOJTHOTO YpaBHEHUs MOPSIIKA N U IS IPOU3BOJIBHOM CHCTEMBI (DYHKITHIH;
- pynnamenranpHas cucrema pemennii (PCP) ogrHOpOAHOTO THHEHHOTO YpaBHEHHUS,
-TeopeMa O CTPYKType OOIIero penieH st IMHEHHOTO OJHOPOIHOTO YPABHEHNS;
- o01iee perreHne JIMHEHHOTO HEOAHOPOIHOTO YPaBHEHNS;

- TeOpeMa O ero CTPYKType.

38

Juddepennnansable ypaBHeHuUs (4acTh 6).

PaccmarpuBaemble BOIPOCHL:

- nuHeiHbIe qu(depeHInanbHble YPAaBHEHNUS C HOCTOSHHBIME KO3 QUINeHTaMHU;

- noctpoenue ®CP B ciaydae pa3nmUUHBIX KOPHEH XapaKTEpUCTUUECKOTO YPaBHEHMUS;

- Cllydall KpaTHBIX KOPHEH XapaKTepUCTUUECKOI0 yPABHEHUS;

- CTPYKTypa 4aCTHOTO PEIICHHS] HEOJHOPOIHOTO JIMHEHHOTO 1] (epeHIHaNIbHOr0 ypaBHEHHs C
MOCTOSIHHBIMH KO3(h()MUIIMEeHTaMH ¥ KBa3UMHOTOWICHOM B TIPaBOH YacTH;

-meroJ Jlarpanska Bapualiy MOCTOSTHHBIX.

39

Cucremsl nuddepeHIanbHbIX ypaBHEHUN

PaccmarpuBaemble BOIPOCHL:

- HOpMaJIbHbIE CHUCTeMbI AU PepeHInaIbHbBIX YPaBHEHHUI;

-3a1a9a Komn u Teopema Komu cymiecTBOBaHMS U € IMHCTBEHHOCTH pemieHus (6e3 JoK-Ba);
- CBEJIGHHE CUCTEMBI K OJTHOMY YPaBHEHHIO ITOpsIKa 1.

40

YucnoBele U QyHKIIMOHAIBHBIE Psiibl (4acTh 1).
PaccmarpuBaeMblie BOpOCHL:

- OCHOBHBIE IIOHATHS;

- psii TEOMETPUUYECKON IPOTPECCHH;

- HeOOXOAMMBIH MIPU3HAK CXOAUMOCTH YUCIOBOTO PsijIa;
rapMOHUYECKU psil.

41

YucnoBele M PyHKIIMOHAIBHBIE PSIbI (4AaCTh 2).
PaccmarpuBaemble BOIPOCHI:

- MPU3HAKH CXOANMOCTH 3HAKOIOJIOKHUTEIBHBIX PAIOB;

- IPU3HAKY CPABHEHUS,

- npusHak lanambepa;
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- mpm3Hak Kommw (pagnkaabHBIN, HHTErPaTbHBIN).

42

Yucnosble U GyHKIIMOHATBHBIE psaabl (YacTs 3).

PaCCManI/IBaeMLIe BOIPOCHI:

- IpU3HAKU CXOAUMOCTH 3HAKOIICPEMCHHBIX PAAOB: IIPU3HAKU Heﬁ6HHHa, AOlens u Ilnpnxne;
- YCIIOBHAS ¥ a0COIOTHAS CXOUMOCTh 3HAKOTICPEMEHHOTO Pszia.

43

UucnoBble U GyHKIMOHATBHBIE PSIbI (4acTh 4).

PaccmaTpuBaeMbie BOTIPOCHL:

- (pyHKIIOHATTEHBIE PSMEI,

- 001acTh CXOJUMOCTH,

- paBHOMEpHas CXOAUMOCTb, ITPU3HAK Beﬁepunpacca;

- TCOPEMBI O HEMIPCPBIBHOCTU CYMMBbI, TIOYJICHHOM MHTETPUPOBAHNUU U [[I/I(l)q)epeHIlI/IpOBaHI/II/I PaBHOMCPHO
CXOOAIIUXCA pAO0B.

44

YucnoBble 1 QYHKIIMOHAIBHBIE PAJIBI (4acTh 5).

PaCCManI/IBaCMLIC BOIIPOCHI:

-CTCIICHHBIC PAIbI;

-TeopeMbl Abens;

-paanyc CX0AUMOCTH U Q)opMyna JJIs1 €0 BBIYHMCIICHUA,

-T€0pPEMBbI O TIOYJIEHHOM MHTErPHPOBAHHUHU U AU PEPEHIMPOBAHUN CTEIICHHBIX PSIOB.

45

YucnoBble M QYHKIIMOHAIBHBIE PAIBI (4aCTh 6).
PaccmarpuBaeMble BOIIPOCHL:

- psn Teiinopa;

- KpUTepHil cxoauMocTH psna Teitmopa K HCXOAHOH (YyHKIIHNM;
- psiasl MakiopeHa;

- pa3noxeHue GYHKIUH B CTETICHHBIE PSIbI;

- pa3noXKeHHe OCHOBHBIX 3JIEMEHTapHBIX (YHKIIHI;

- METO/IbI BBIBOJIA PA3JIOKEHHUH CIIOKHBIX (pyHKIMIL.

46

HpI/IMeHeHI/Ie YHUCJIOBBIX U (I)YHKLII/IOHaJ'ILHBIX pPAAOB.
PaccmarpuBaemble BOIPOCHL:

- NpUOIMKEHHOE BBIYUCIICHNE 3HAYeHUH (YHKIINI;

- IPUOIMKEHHOE BBIUYUCIICHHE ONPEIEIeHHBIX HHTETPAJIOB.

47

UucnoBsle U QYHKIIMOHATIBHBIE PSI/IbL.
PaccmaTpuBaemble BOTIPOCH:

- paasl Oypre;

- paznoxenue GyHKIH B psix Dypoe.

48

YucnoBsle U PYHKIIMOHAIBHBIE PSIIBI.
PaccmarpuBaemble BOIPOCHL:

- uarerpain @ypse;

- mpeobpazoBanue Dypee.

49

Crnyuaitnbie coObITHs (4acTh 1).

PaccmarpuBaeMbie BOIPOCHI:

- IOHATHE CITYYalHOTO COOBITHS;

- POCTPAHCTBO 3JIEMEHTAPHBIX COOBITUH;

- COCTaBHBIE COOBITHS, ICUCTBHUS HaJ COOBITHUSAMMU;

- anrebpa coOBITHH Kak Of[HA U3 MHTEPIIpETaIiii anredps! By,

- nuarpammMbl BeHHa;

- KJIACCHYECKOE, CTATHCTHYECKOE U TEOMETPUIECKOE ONPEICICHNUE BEPOSITHOCTH;
- MOHATHE 00 AKCHOMATHYECKOM OIPEICIICHUH BEPOSATHOCTH.

50

Crnyuaitnblie coObITHS (4acTb 2).
PaCCManI/IBaCMLIe BOIIPOCHI:
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- TEOPEMBI CI0KEHHS 1 YMHOXCHUS BEPOSITHOCTEH;
- YCIIOBHAs BEPOSITHOCTE;
- (hopmyIia oJHOM BeposiTHOCTH U popmyia baiieca.

o1

Crnyqaitabie coObITHA (YacTh 3).
PaCCManI/IBaeMLIe BOIPOCHI:

- popmyna beprymmy;

- JIOKaJIbHasI 1 UTHTETPaJIbHAsA TCOPEMBI Jlannaca.

52

Crnyuaitabie coObITHS (4acTh 4).
PaccMaTpuBaembie BOIPOCH:
- OTKJIOHEHHE OTHOCHUTEIbHOM YaCTOThI OT HOCTOSIHHOM BEPOATHOCTH B HC3aBUCHUMBIX HUCIIBITAHUAX.

53

Ciy4aifHble BETHYUHBI (4acTh S).
PaCCManI/IBaeMLIe BOIPOCHI:

- OHSTHE 00 OJJTHOMEPHOM CITy4alfHOI BeNNYMHE;
- HUCKPCTHBIC CHy‘IaﬁHBIe BCIINYHUHEI.

54

Cry4aifHble BETUYUHBI (4acTh 6).

PaCCManI/IBaCMLIC BOIIPOCHI:

- 3aKOH paclpeIe]ICHAs JUCKPETHON CITydaitHOH BETMYNHBI;
- (byHKIUS pacmpeesieHus U e CBOICTBa.

55

CrnyuaiiHble BeJIMUUHBI (4acThb 7).
PaccmarpuBaeMble BOIPOCHL:

- HCIPEPLIBHLIC cnyqai/'leIe BCJIMYUHBI,

- q)yHKLII/Iﬂ IIJIOTHOCTH pAaCIIpEACICHUA U €€ CBOMCTBA.

56

Cry4aifHble BETUYUHBI (4acTh 8).

PaCCManI/IBaCMLIC BOIIPOCHI:

- MAaTEMAaTHYICCKOC OKUJAaHUC, TUCIICPCUA U CPCAHEC KBAAPATUIHOC OTKIIOHEHUEC HCHpCpBIBHOﬁ CHy‘IaﬁHOﬁ
BCIIMYHNHBI,

- OCHOBHBIC 3aKOHBI paCTipCACIICHU.

4.2. 3aHATHS CEMUHAPCKOTO THUIIA.

[IpakTrueckue 3aHATHS

TemaTuka MPaKTUYICCKUX 3aHSATHI/ KpaTKO€ COACPIKAHUC

Martpuiisl u onpeaenuTeny Matpuil (4acts 1).
B pesynbTate paboThl CTYAEHT MPUOOPETET YMEHHS: BHIIOJTHEHHUE JIMHEHHBIX ONIepallii HaJl MaTPULIAMH,
BBIYMJICHUSI OTIPEIETINTEINCH BTOPOTO U TPETHETO MOPSIIKOB.

MaTtpuirsl 1 onpeneauTeNn MaTpuil (4acTh 2).
B pe3yibTare pa6OTI)I CTYACHT HpI/IO6p€TCT YMEHUA: HAXO0XKICHUEC 06paTHOfI MaTpulbl, HAXO0XKXJACHUE paHra
MAaTpPHULIbL, PEIICHUE MAaTPUYHBIX YPABHEHUM.

Cucrembl TUHEHHBIX anredpandeckux ypaBHeHuii (CJIAY).
B pesynbrarte pabotsl ctyaeHt npuodpereT HaBsiku pemenns CJIAY meronom [Maycca, Kpamepa.

BexTopnast anrebpa (qacts 1).
B pe3yibTare pa6OTI)I CTYACHT npn06peTeT YMEHUS IIPUMCHCHUS CKAJIPHOI'0, BEKTOPHOI'0, CMEIIAHHOT O
MMPOU3BEACHUS BEKTOPOB K PCIHICHUTIO 3a/4a4.

AHanmuTryeckasi reoMeTpus (4acth 1).

B pesynprate paboThl cTyeHT OyAeT 03HAaKOMIICH CO CITI0ocO0aMu 3a1aHue IPSIMON Ha MIIOCKOCTH
Pa3NUIHBIMH CIIOCO0aMHM, B3aUMHOE PACIIOIOKEHHE JBYX MPSMBIX Ha IIOCKOCTH, TPHOOPETET YMEHHS
BBIYUCJIICHUC PACCTOAHUA OT TOYKHU 10 HpﬂMOﬁ.
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[IpsimMast ¥ IIIOCKOCTH B IIPOCTPAHCTBE (YACTh 2).

B pe3yabTare pa6OTI)I CTYACHT 6yaeT O3HAKOMJIEH CO CITOCOOaMM 3aJaHus HpﬂMOﬁ B IIPOCTPAHCTBE,
B3aMMHBIM pPAaCIOJIOKCHHUC HpHMOﬁ " IIJIOCKOCTH, an/I06peTeT HaBbIKH! 3a/IaHU YPaBHCHUA IIJIOCKOCTU B
MPOCTPAHCTBE.

ITnockue KPHUBBLIC BTOPOTI'O ITOPAIKA.
B pesynprarte paboThl CTyIeHT MPHOOPETET YMEHHUS TIOCTPOCHUE SILTUIICA, TUTIEPOOITBI, Tapabobl,
HaXO0’K/ICHHE IKCLCHTPHCUTETA U TUPEKTPHUCEHL.

Teopus npenenos (yactsb 1).

B pesynprarte paboThl cTyIeHT IPHOOPETET YMEHUS IOCTPOCHUE TTIOCTPOSHHE TPApUKOB (HYKITHIA.

Teopus npenenos (4acTsb 2).
B pe3yabTare pa6OTI)I CTYACHT an06peTeT YMCEHHUA: paCKpPbITUC HeOHpe)ICHCHHOCTeﬁ B nipeaeciax,
BBIYUCJICHUC IMICPBOTr0 U BTOPOT'O 3aMCUATCIIbHBIX IMPCACIIOB.

10

[Ipuémsl packpbiTust HeonpeaeNIEHHOCTEN (4acTh 3).
B pe3yiabTaTre pa6OTBI CTYACHT HpI/IO6peTeT YMCHU UCTTOJIB30BaHUA OCHOBHBIX SKBHBAJICHTHOCTEH pu
BBIYUCJIICHUHA ITPEACIIOB.

11

HenpepsiBHOCTh QyHKIINY (YacTh 4).
B pesynbraTte paboThl CTYI€HT IPHOOPETET yMEHHS HCCllefoBaHNe (YHKIIUH Ha HETIPEPHIBHOCTb.

12

[TpousBoausie u auddepenunanst GyHKIUN (4acThb 1).
B pesynbrate paboThl CTyI€HT IPUOOPETET HABBIKU BBIUMCIICHUE MTPOU3BOTHBIX.

13

[IpouzBoanbie n nuddepenmansl GyHKIUA (4acTp 2).

B pesynprate paboThI CTYyIeHT MPHUOOPETET YMEHHUS: BEIYHCICHUS TIPOU3BOIHON CTETICHHO-TIOKA3aTeFHON
q)yHKI_II/II/I, BBIYHMCJIICHUA HpOHSBOI[HOﬁ q)yHKL[I/II/I, SaHaHHOfI MapaMeTpUICCKH, BBIYUCICHUC TPOU3BOAHBIX
BBICHIUX HNOPAAKOB, BEIYUCIICHUA Z[I/I(I)(I)CpeHLII/IaJ'IOB BBICIIIHX IMOPAAKOB.

14

[TpousBonHble U MU hepeHansl GyHKIUU (JacTh 3).
B pesynbrare paboThI CTYACHT MPHOOPETET HABBIKK UCIIOJIb30BaHUE TIpaBuiia JIOMUTANS 1)1 BEIYUCTICHHS
MPEJIeNOB.

15

[TpousBonHble U MU hepeHmansl GyHKIUU (JacTh 4).
B pesynprarte paboThI CTYyICHT MPHUOOPETET YMEHHUS MCCIeIOBaHUs (YHKINH HA MOHOTOHHOCTS,
HCCJIIEAOBAHUEC q)yHKLII/II/I Ha BBIITYKJIIOCTb U BOTHYTOCTb.

16

[IpousBonnbie u quddepenunanst QyHKIUHN (4acTb S).
B pesynprate paboTHI CTYyIeHT MPHUOOPETET YMEHHUS: HCCIeI0BaHue (QYHKITUH, IOCTpOCeHUE rpadrka
(hyHKIIMHU TIO HICCTIEIOBAHUIO.

17

Heonpenenenuslii unterpan (4acts 1).
B pesynbrare paboThl CTYACHT MPHOOPETET YMEHHUS BHIUMCIICHHSI HEOTIPE/IEICHHBIX HHTETPAIB C TTIOMOIIIBIO
TaOJIUIIBI HHTETPAJIOB.

18

Heonpenenenusii unTerpan (4acts 2).
B pe3yibTare pa6OTI)I CTYACHT npn06peTeT YMEHUS: BBIYUCICHUEC HECOIIPECACIICHHOI'O HHTErpaJia ¢ IOMOIbIO
3aMCHBI HepeMeHHOﬁ, HUHTCTPHUPOBAHUEC 11O YACTAM.

19 |HeonpeneneHuslii uaTerpai (4acts 3).
B pesynprarte paboThl CTyIeHT IPHOOPETET YMEHNS HHTETPUPOBAHNS PAITHOHAIBHBIX Ipo0eii.
20 [HeompeneneHHslit nHTErpai (4acto 4).
B pesynprare paboThl CTyIeHT IPHOOPETET YMEHNS HHTETPHUPOBAHNE UPPALMOHANBHBIX (QYHKITHI.
21 |HeonpeneneHHbIi mHTETpa (4acTh 5).
B pesynbTate paboThl CTYAECHT NPHOOPETET yMEHHSI HHTETPUPOBAHUS TPUTOHOMETPUUECKHE (QYHKIINH.
22 |OmpeneneHHbIi HHTETpa (dacTth 1).
B pesynprare paboThl CTyIeHT IPHOOPETET YMEHHUS: BEIYHCICHNE ONPECICHHOTO HHTETpajia, 3aMeHa
MIEPEMEHHOU B OIPEIeIICHHOM UHTETpalle, BRIYUCIICHNE TUIOIIA e TNTOCKUX (uryp.
23 |[loHsTHE HECOOCTBEHHOTO MHTETpasia (4acTsb 1).
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B pesynbTate paboThl CTYAEHT MPHOOPETET yMEHNS BBIYHCICHHS HECOOCTBEHHBIX HHTETPAJIOB.

24

[TpousBoaHas GyHKIIMM HECKOJIBKUX MEPEMEHHBIX (4acTh 1).
B pe3yabTare pa6OTI)I CTYACHT npn06peTeT HAaBBIKW BBIYMCJICHUEC YaCTHBIX MMPOU3BOJHBIX (l)yHKHI/II/I ABYX
MCPEMCHHBIX.

25

[IpousBoaHast GyHKINN HECKOJIBKHUX MEPEMEHHBIX (4acTh 2).
B pesynprate paboThl cTyIeHT IproOpeTeT YMEHNS IpUMEHEHHS ostHOoTo auddepennnana x
NPHOJIMKEHHBIM BEIYHCIICHUSM.

26

[Tpon3BoaHas HYHKIIMHM HECKOJIBKUX MIEPEMEHHBIX (4acTh 3).

B pesynbTate paboTHI CTYIEHT IPUOOPETET YMEHUS: BEIYUCICHUE IPOU3BOJHON (PYHKIIUHM 11O HAalpaBJIeHUE,
BBIYUCIIEHHS BEKTOPa rpaJeHTa, HaX0XKICHHUS YpaBHEHUS KacaTeIbHOU INIOCKOCTU M HOPMaJU K
HOBEPXHOCTH.

27

[Ipou3BoaHast GyHKIINN HECKOIBKHX MIEPEMEHHBIX (4acTh 4).
B pesynprare paboThI CTyIeHT MPpHOOpETET YMEHUS HAXOXKACHHUS SKCTpeMyMa (QYHKIUU IBYX NEPEMCHHBIX.

28

KpatHbie u kpuBoIMHEiHbIE UHTETpaJIbI (4acTh
B pesynprarte paboThI cTyIeHT PHOOPETET YMCHHUS BEIYMCICHHUS IBOWHBIX HHTETPATIOB, PACCTAHOBKH
MPEIEIOB MHTErPUPOBAHHUS.

29

KpartHble 1 KpUBOJIMHEHHBIC HHTETPAJIBI (4acTh 2).
B pesynbraTte paboThl CTYyIEHT IPUOOPETET YMEHUS BRIYUCIICHHUS JBOMHBIX HHTETPAJIOB B MOJISPHBIX
KOoOpJAUuHaTax.

30

KpatHbie u kpuBOJIMHENHHBIE UHTETPAJIBI (4acThb 3).
B pesynbrare paboTh cTyIeHT TPrOOpETET YMECHUS BEIYMCICHHS TUIOIIAAN TUIOCKOH (UTYPHL.

31

KpatHbie u kpuBOJIMHENHHBIE UHTETPAJIbI (HacThb 4).
B pesynbraTe paboThI CTYJEHT IPHOOPETET YMEHUS BBIYMCICHUS KPUBOJIMHEHOTO HHTerpaia I pona.

32

KpatHble u KpuBOIMHEIHbIE HHTETpaIbl (4acTh 5).
B pesynprare paboThl cTyIeHT MPHOOPETET YMEHHUS BRIYHCICHUS KPUBOJIMHEHHOTr0 nHTerpana Il pona.

33

O6mue cBeaenus o tudpepeHnanbHbIX YpaBHEHUSX (4acThb 1).
B pe3ynbrate paboThI cTyIeHT MPHOOPETET YMEHUS: pelieHne TuddepeHIIHATFHBIX YPABHCHHN C
pasacsIromUMHUCcA NIEPEMEHHBIMU.

34

Juddepennmanbaple ypaBHEeHUs (4acTh 2).
B pesynbTate paboThl CTYACHT NpUOOpeTeT yMeHus: pelieHne nuddepeHuanbHbIX ypaBHEHUH 1epBOro
nopsiika (OJHOPOHBIE YPABHEHU).

35

Juddepenunanbable ypaBHEHHS (4acTh 3).
B pesynbTate paboThl CTYACHT NpUOOpeTeT yMeHus: pelieHne nuddepeHuanbHbIX ypaBHEHUH 1epBOro
nopsiika (JIMHEHHBIC ypaBHEHUS, YpaBHeHHU bepHyInm).

36

Juddepennnanbable ypaBHeHUs (4acTh 4).
B pesynbTate paboThl CTYAEHT NPUOOpETET yMEHHs: peleHne TuddepeHInaIbHbIX YpaBHEHNI BTOPOTO
nopsakKa, 101yCKaroIuX MOHUKEHUE TOPAAKa.

37

Juddepenumanbabie ypaBHEHHS (4acTh 4).
B pesynprarte paboThl CTyAeHT IPHOOPETET YMEHHUS: perieHne TudQepeHInanbHbIX YpaBHEHUH BTOPOTO
HOPs/IKa, TOITYCKAIOIINX IIOHMKEHHUE TTOpsIIKa.

38

Juddepennnanbabie ypaBHEeHUs (4acTh 5).
B pesynbTate paboThl CTYAEHT NPHOOPETET YMEHUS: PEIICHHE OJAHOPOAHBIX AU PepeHINATBHBIX YpaBHEHUH
BTPOT'O NOpsi/iKa ¢ MOCTOAHHBIMHA KOS(I)(bI/IIII/ICHTaMI/I.

39

Juddepennnansabie ypaBHeHUs (4acTh 6).
B pesynbrare paboThl CTYACHT MPHOOPETET YMEHUS: PEIIEHUEe HEOJHOPOIHBIX TH((HepeHITATEHBIX
ypaBHEHHI BTOPOTO MOPsAKA C TOCTOSHHBIMU KO3 DUIIMEHTaMK CO CrielHanbHON MPaBOi YacThIO.

40

Juddepennmanbabie ypaBHEHHS (4acTh 6).
B pesynbrare paboThl CTYACHT MPHOOPETET YMEHUS: PEIIEHUE HEOAHOPOTHBIX TH((HepeHITHATBHBIX
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YpaBHEHHI BTOPOTO MOPAAKA C TOCTOSTHHBIMHU K03()(hUIIMEHTaMH CO CTIEIMaNbHON MPABOH YacThIO.

41

Huddepennmanbapie ypaBHEHHS (4acTh 6).
B pesynbrare paboThI CTYICHT MPUOOPETET YMEHHUS: PEIICHUE HEOTHOPOIHBIX T depeHIInaTbHBIX
ypaBHeHI/Iﬁ BTOPOI'O MopsAaKa C HOCTOSIHHBIMU KO3(1)(1)I/IHI/IGHTE[MI/I (0] CHeHHaﬂbHOﬁ HpaBOﬁ YacCThbHO.

42

Juddepennmansupie ypaBHEHHS (4acThb 7).
B pesynprarte paboThl CTyIeHT IPHOOPETET YMEHHUS: PEIICHUS HEOTHOPOJHOTO YPaBHEHUS METOIOM
Bapuanyy MPONU3BOJIbHBIX ITOCTOSHHBIX.

43

Huddepennmanbapie ypaBHEHHS (4acTh 8).
B pesynbTate paboThl CTYAEHT NPUOOpETET yMEHUs: pelieHne 1uddepeHuanbHbIX ypaBHEHUH pa3HbIX
THUIIOB.

44

Huddepennmanbapie ypaBHEHHS (4acThb 9).
B pesynprate paboTHI cTyIeHT MpHOOpETET YMEHHUS: PelIeHne cucTeM auddepeHnnanbHbIX YpaBHEHUH.

45

Uucnosoii psabl (4acTs 1).

B pe3yibTaTe pa6OTbI CTYACHT an06peTeT YMCHUSA: UCTTOJIB30BAaHUC HCO6X0,I[I/IMOFO MNpU3HaAKa CXOAUMOCTHU
JJIA UCCIICAOBAHMS CXOAUMOCTH YUCIOBBIX PAA0B, HCIIOJIb30BAHUC 0606H.[6HH01"O TapMOHHWYCCKOT 0O pAaa AJid
HCCIICJ0OBaHUA CXOANMOCTHU YUCJIOBBIX PAIOB.

46

YuciioBo# psaabl (4acTh 2).
B pesynbrate paboThl CTyACHT IPUOOPETET YMEHUS: UCTIOIb30BaHIE HHTETPaIbHOTO MPU3HAKA JJIs
HCCIIEIOBaHUS CXOANMOCTH YUCIIOBBIX PSIIOB.

47

Uucnosoil psabl (4acTs 3).
B pe3yibTare pa6OTLI CTYACHT anoGpeTeT YMCHUS: UCCIICAOBAHUC PAOB HA CXOANUMOCTD € TIOMOIIBIO
npu3HakoB Jlamambepa, pagukansHOTO Ipu3Haka Komrm.

48

YucioBo# psaabl (4acTh 4).
B pesynbrare paboThl CTyIeHT IPHOOPETET YMEHHUS: UCCIIEIOBAaHUE PAJIOB HA CXOAMMOCTD C TIOMOIIIBIO
MIPHU3HAKOB CPaBHEHUS.

49

YucnoBo# psiabl (4acTh 5).
B pesynbrare paboThI cTyIeHT PHOOPETET YMEHHUS: UCCIICIOBAHNE PSIOB Ha CXOAUMOCTE.

50

UucnoBo# psaasl (4acTs 6).
B pe3ynbrare paboThI cTyIeHT IPHOOPETET YMECHHUS: UCCIICIOBAHNE PSIOB Ha aOCONIOTHYIO U YCIOBHYIO
CXOOUMOCTb.

51

@DYHKIMOHAIBHBIE PSJIBI.
B pesynbrare paboThl CTyIEHT IPHOOPETET YMEHHUS: BRIYUCICHHE 00JIACTH CXOANMOCTH CTEIICHHBIX PAIOB.

52

PaznoxeHnue GyHKINU B CTENICHHbIE PSI/IbI.
B pesynbrate paboThl CTYAEHT MPUOOPETET YMEHHS: pa3iokeHne (GyHKINI B CTEICHHBIC PSIIBL.

53

Psaner @ypee.

B pesynbrate paboThl CTYAECHT NPUOOPETET yMEHUS: pasiokeHne GpyHkuuii B psas Pypoe.

54

[IpunoxeHne YUCIOBBIX U (PYHKIIMOHAIBHBIX PSAAOB (4acTh 1).
B pesynbrare paboThl CTYACHT MPHOOPETET YMEHUS: TPUOIMKEHHBIC BEIYUCICHSI 3HAUCHUH (yHKITHH.

55

[IpunoxeHne 4UCIOBBIX U (PYHKIIMOHATBHBIX PSI0B (4acTh 2).
B pesynbrare paboThl CTYACHT MPHOOPETET YMEHUS: TPUOIVKEHHBIC BRIYUCIICHUS OTIPEACICHHBIX
HUHTETPaJIOB.

56

[TpunoxeHne 4uCIOBBIX U (PYHKIIMOHAIBHBIX PSIIOB (4acTh 3).
B pesynbTate paboThl CTYAEHT NPUOOPETET YMEHHS: TPUOIKEHHOE pelIeHne Tn(pPepeHIaIbHbIX
YPaBHEHHH.

57

Crnyyaiinbeie coObITHS (dacTh 1).
B pesynprare paboThl cTyIeHT IPHOOPETET YMEHHS: PEHICHNE 33/1a4 Ha KIIACCHUECKOE OTIpeIeIeHUe
BEPOSITHOCTEM.
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58 |Cmyuaiinbie cOOBITHS (4acTh 2).
B pe3yabTare pa6OTI)I CTYACHT npn06peTeT YMCEHHUA: pCHICHUEC 3a/la4 C UCTIOJIb30BAHUEM TCOPEM CIIOKCHUA
BEPOSTHOCTEM.

59 |Cnyuaiinble coObITHS (YacTh 3).
B pe3yiabTare pa6OTI)I CTYACHT npn06peTeT YMEHHU: pCHICHUEC 3a/la4 C UCTIOJIb30BAHUEM TCOPEM YMHOKCHHUA
BEPOSITHOCTEM.

60 |Cyuaiinbie cOOBITHS (4acTh 4).
B pesynprarte paboThl CTyeHT IpHOOPETET YMEHHUS: PEIIeHHE 3a/1a9 C HCIOIB30BaHNEM (POPMYIIBI TOTHON
BEPOSITHOCTH.

61 |Cmy4aiinpie COOBITHS (4acTh 5).
B pesynbrate paboThl CTYAECHT NPUOOPETET YMEHHS: PElICHHE 3a/1a4 ¢ UCIob3oBaHueM (opMmyiisl baiieca.

62 |Cnyuaiinble cOObITHS (4acTh 6).
B pesynprare paboThI cTyIeHT IPHOOPETET YMEHHUS: MCTIONb30BaHue (opMyiIbl bepHymm, popMyIbl
IIyaccona, mokampHOH 1 HHTETpaIbHOU hopMyn MyaBpa-Jlanmaca mpu pemieHnu 3a1a4.

63 |Cnydvaiinbie BeTMYMHBI (4acTh 1).
B pesynprare paboThI cTyIeHT PHOOPETET YMEHHUS: TIOCTPOCHUE 3aKOHA PACIIpE/ICTICHAS BEPOSTHOCTEH
JIUCKPETHOU CITy4yaiHOW BEJIMYMHBI.

64 |Cnyuaiinble BETUYHHBI (4ACTh 2).
B pesynbraTe paboThl CTYJACHT IPUOOPETET YMEHUS: OCTPOCHUE 3aKOHA PACTIPEICIICHUS BEPOSITHOCTEH
JIUCKPETHOM CITy4yailHOM BEJIMYMHBL,B TOM YHMCJe 3aKOHa pactpezenenus Ilyaccona u 3akoHa pacnpeneneHus
T€OMETPUYECKON CIIy4aiiHON BEJIMYUHBI.

65 |Cnydvaiinble BeTMYMHBI (4acTh 3).
B pe3yiabTaTre pa6OTbI CTYACHT an06peTeT YMCHUS: BBIYUCICHUC MATEMATUYCCKOT'O OKUAaHMs, TUCTICPCHUH,
CPCAHETO KBAAPATUICCKOTI0 OTKIIOHCHUA TUCKPETHBIX CHy‘IaﬁHBIX BCJIMYHH.

66 |CnyuaiiHble BeTUYHHBI (4acTh 4).
B pesynbrare paboThl CTYACHT MPHOOPETET YMEHUS: BEIUNCICHIE OTKIOHEHUS CITy4aifHOW BETMYMHEI OT €€
MAaTEMATHUYCCKOI'O OXKUJIaHWA.

67 |CnydvaiiHble BeTMYMHBI (4acTh 5).
B pe3ynbrare paboThI cTyIeHT PpHOOpETET YMECHHUS: BEIYHCIICHHE HepaBeHCcTBa UeOrImeBa.

68 |CnyuvaiiHble BeTMYMHBI (4acTh 6).
B pesynbrate paboThI CTyIeHT PHOOPETET YMEHUS: HaXOXKACHUE (PYHKINH pacrpeeieHus 10 U3BECTHOMH
TUIOTHOCTH PACIIPEACIICHUA.

69 |CnydaiiHble BETUYHHBI (4aCTh 7).
B pesysbrate pabOThI CTYICHT MPUOOPETET YMEHHUS: TIOCTPOCHUE 3aKOHA pacpeAeICHHS BEPOATHOCTEH
HEeIpEePBIBHOM CITy4ailHOW BEJIMUMHBI.

70 |CnyvaiiHble BeTMYMHBI (4acTh 8).
B pe3yibTare pa6OTI)I CTYACHT HpI/IO6pCT€T YMEHUS: BBIYUCICHUEC MATEMATUYCCKOT'O OKUAaHs, TUCTIEPCHUH,
CpEAHETO KBAAPATUICCKOI0 OTKIIOHCHUS HENPEPBIBHBIX CJ'[y‘IafIHI;IX BCJIMYHH.

71 |DneMeHThl MAaTEMTHYECKON CTATUCTUKH (4acTh 1).
B pe3ynbrare paboThl CTYACHT Oy/IET O3HAKOMIIEH C MTOHATHSIME reHepaaTbHOU U BEIOOPOYHOH COBOKYITHOCTH,
MOBTOPHOH M GECTIOBTOPHOH BEIOOPKOI, perepe3eHTaTHBHOM BEIOOPKO.

72 |DneMeHThl MATEMTHYECKON CTATHUCTUKH (4acTh 2).

B pe3yibTare pa6OTI)I CTYACHT an06peTeT YMEHUS MMOCTPOCHUSA CTATUCTUYECCKOI'O PACIIPEACIICHUA BI)I60pKI/I,
MOCTPOCHUSA SMHHquGCKOﬁ (I)yHKIII/II/I pacrpeaciicHus, MoJuroda u ruCTorpaMMal.

4.3. CamocrosiTenbHas padboTa 00y4aromuxcsl.




Bun camocrositensHOM paboTh

HOIIFOTOBKa K IIPAKTUYCCKUM 3aHATHAM

IToaroroBka K MpOMEXyTOYHOM aTTECTALMH.

[ToaroToBKa K TeKyIIeMy KOHTPOJIIO.

4.4. IlpuMmepHbIil IEpeYeHb TEM KOHTPOJIBHBIX pabOT
[TpousBoaHas GyHKIIMH OAHON TIEPEMEHHOM!.

OnpenesieHHbIN 1 HEOTIPEAEICHHBI NHTErPaIbl.

Pemenue nuddepeHnmanbHbIX ypaBHEHU.

5. llepeueHs wu3MAHUN,

OCBOCHUHU JUCHUILUIMHBI (MOIYJIA).

KOTOPBIC PCKOMCHAYCTCA HMCIIOJIIB30BATH IIPpHU

11\/(; bubnuorpaduueckoe onucanue MecTto nocryna

1 Wnbun, B. A. Maremarudeckuii ananus B 2 4. Yacrts 1 B 2 xu. | https://urait.ru/bcode/538112
Kunwra 1 : yuebnuk nns By3os / B. A. Unbun, B. A. (nata obpareHusL:
CanoBununid, b. X. CennoB. — 4-¢ u3j., nepepad. u A0, — 25.09.2024). Tekcr:
Mocksa : Usnarenscrso IOpaiit, 2024. — 324 ¢. — (Bbicmee | >"CKTPOHHBI.
obpazosanue). — ISBN 978-5-534-07067-5.

2 | Beiciras Mmatemaruka : yaeOHoe rmocobue juist By3oB / B. C. https://urait.ru/bcode/468424
[Munayes. — 8-e uzn., mepepad. u qom. — Mockaa : (nara obpaieHus:
N3znarensctBo FOpaiit, 2021. — 447 ¢. — (Briciee 26.01.2024). Texer:
obpazoBanue). — ISBN 978-5-534-12319-7. SIICKTPOHHBIH.

3 Canosuuuas, M. B. Maremarnueckuii ananus. [lpenen u https://urait.ru/bcode/539821
HEIPEPHIBHOCTh (DYHKIIMH OJTHOM MEPEMEHHOM : yueOHOe (mata obpareHms:
nocobue jyist By3oB / M. B. CagoBuunyas, T. H. ®omenko ; 25.09.2024). Texer:
nox ob1weit perakuueit B. A. Vnbuna. — 2-¢ u3f., nepepa®. u | "CKTPOHHEIA.
non. — Mocksa : U3narensctBo FOpaiit, 2024, — 115 ¢. —

(Bricmiee o6paszoBanue). — ISBN 978-5-534-08473-3.

4 | Myparosa, T. B. luddepenipansubie ypapHenus : yaeObuuk | https://urait.ru/bcode/535915
u pakTukyMm ais By30B / T. B. MypaTtoBa. — Mockaa : (nata oOpaieHus:
W3narensctBo HOpaiit, 2024. — 435 ¢. — (Boiciiee 25.09.2024). Texer:
obGpasosanue). — ISBN 978-5-534-01456-3. SMEKTPOHHBIA.

5 | Kpemep, H. I1I. Teopust BeposiTHOCTEH U MaTeMaTUYeCKas https://urait.ru/bcode/541918
CTaTHCTHKA : YUeOHUK U MpakTukyM s By30B / H. I1I. (nata obpareHusL:

Kpemep. — 5-e u3n., nepepab. u gomn. — Mocksa : 25.09.2024). Texer:
Uznarensctio FOpaiit, 2024. — 538 ¢. — (Briciiee SIICKTPOHHBIA.
obpazoBanue). — ISBN 978-5-534-10004-4.

6 | Matematudeckuii ananu3. COOpHUK 3a/1aHui : yueOHOE https://urait.ru/bcode/540065

nocobue jytst By30B / B. B. Jlorunosa [u ap.] ; moa oOmieit
penakmueii E. I'. ILTOTHUKOBOW. — 2-¢ W3/., UCTIP. U JIOTL. —

(marta oOparneHus:
25.09.2024). TekcT:




Mocksa : U3narensctBo FOpaiit, 2024. — 206 c¢. — (Briciiee | 2JI€KTPOHHBIA.
obpazoBanue). — ISBN 978-5-534-11516-1.

6. IlepedueHb COBpPEeMEHHBIX MNPOQPECCHOHANBHBIX 0a3 JaHHBIX U
WH(POPMAITMOHHBIX CIIPABOYHBIX CHCTEM, KOTOPHIE MOTYT HCIIOJIB30BAThCS TPH
OCBOCHUU JUCHUILIUHBI (MOYJIA).

1. Hayuno-texanueckas 6ubmmorexka PYT (MUUNT) http://library. miit.ru

2. OOGpazoBarenpHas Tuiatopma Il YHUBEPCUTETOB W Kosuiemkend HOpait
https://urait.ru/

/. llepedyeHb  JHUIEH3UOHHOTO W  CBOOOJHO  PacCHpOCTPAHSIEMOIO
MpOrpaMMHOr0 OO€CTEeUYeHUs, B TOM YHCJIE OTEUECTBEHHOI'O MPOU3BOJICTRA,
HEO0OXOAUMOTO ISl OCBOCHUSI TIUCUUTLTUHBI (MOYJIs).

Microsoft Office, Microsoft Windows.

8. Ommcanme MaTepHATBHO-TEXHUYECKOW 0a3bl, HEOOXOTUMON IS
OCYIIECTBJICHHUSI 00pa30BaTEIHLHOTO MPOIecca MO AUCIUILTHHE (MOIYIIIO).

KomnesroTep/MoHOOIIOK, TOCKA, TPOEKTOP/IKPaH.

9. ®opma MPOMEKYTOUYHOM ATTECTALNU:

DK3aM€EH B 3 ceMecTpe.
3auet B 1, 2, 4 cemecTtpax.

10. OueHouHbIE MaTEpHUAIBI.

OueHouyHblE MaTepualbl, IPUMEHSAEMbBIE NPHU MPOBEACHUU IPOMEKYTOUYHON
aTTecTalllM, pa3padaThIBalOTCA B COOTBETCTBUHU C JIOKAJIbHBIM HOPMATUBHBIM aKTOM
PYT (MUUT).
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