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1. O0mue cBeaeHus 0 JUCHUILTUHE (MOYJIIE).

Henssmu ocBoeHUs y4uyeOHOM JUCHMIUIMHBI (MOIyns) «MaTeMaTuka
SIBJISTFOTCSL:

- 3aKjajJKka MaTeMaThuueckoro (QyHIaMeHTa KakK CpeiCcTBa M3y4eHUs
OKPY’KAIOIIEro MUpa JIJisl YCIEIIHOTO0 OCBOSHUS JUCIUTIIIUNH €CTECTBEHHOHAYYHOTO
U TpoeCCUOHATILHOTO IUKIIOB,;

- TOJIy4YeHUE CTYACHTAMH OCHOB TEOPETHUYECKUX 3HAHUW M TPHUKIATHBIX
HABBIKOB MPUMEHEHUSI MaTEMAaTUUECKUX METOO0B U MOJICIICH;

- IOJITOTOBKA K MCIOJIb30BAHUIO ATUX METOJIOB /IS Pa3pabOTKu U MPUHSATHUS
3 PEKTUBHBIX OPTaHU3AIMOHHBIX U YIPABICHYECKUX PEIICHUN;

- pa3BUTHE JIOTMYECKOTO MBIIIJIEHUS | TIOBBIICHHE OOIIEro YPOBHS
KYJIbTYpPBI CTYICHTOB.

3ajjauaMu OCBOCHUS TUCHIUIUIUHBI (MOAYJsA) «MaTeMaTrKay sSBIISTIOTCS :

OBJIaJICHWE METOJaMU JIMHEHHON anre0phl, MaTeMaTHYEeCKOro aHaju3a,
TEOPHUH BEPOSITHOCTEH.

2. [Inanupyemble pe3ynbTaThl OOYUYSHUS 110 JUCHUIUIUHE (MOYIIIO).

[lepeuenp ¢GopMUpyeMBIX pPE3yJIbTaTOB OCBOEHHUS 00pa30BaTebHOMN
porpaMmbl (KOMIETEHIIMI) B pe3yJibTaTe 00y4eHus M0 AUCIUILTHHE (MOJIYIIIO):

OIIK-1 - CriocoOeH IpUMEHATh €CTeCTBEHHOHAYYHBIC U OOIICHHKCHEPHBIC
3HaHUS, METOAbl MaTEeMaTUYeCKOro  aHajld3a W MOJCIHUPOBaHUS B
npodeccuoHaIbHOM IeATeTbHOCTH;

YK-1 - CriocobeH ocCymecTBIATh MOMCK, KPUTHYCCKHUN aHali3 M CHHTE3
UH(GOpPMAIINH, TPUMEHSITh CHCTEMHBIHN MOAXO/ U1l PEIICHUs TOCTABICHHBIX 3a1a4.

OOyueHue Mo AUCIUILTHHE (MOIYJIO) IPE/I0JIaracT, 4To 10 €ro pe3yabTaTaM
oOydJaromuiics Oyer:

3HaTh:

- OCHOBHBIE TTOHATHUS B TeOpeMBbI Ar(HepeHITnaTbHOTO UCUUCIICHUS QYHKITAN
OJTHOM Y HECKOJIBKUX NEPEMEHHBIX;

- OCHOBHBIC TIOHSATHS WHTETPAIBHOTO HWCUYUCICHUS (QYHKIUNA OJHOW W
HECKOJIbKMX TIEPEMEHHBIX, BAXKHEHIINE TEOPEMBI, METOJbl WHTETPUPOBAHUS
MPOCTEUIINX HHTETPAJIOB;

- OCHOBHBIE MOHSATHS U TEOPEMBI CIYYalHBIX COOBITHIA;

- OCHOBHBIE 3aKOHBI pACOPEAEICHUS CIIy4YaliHbIX BEIUYNH;



- MareMaTH4ecKue METOJbl O00pabOTKM ¢ aHalu3a pe3yJbTaToB
CTaTUCTUYECKUX HaOM0AeHUH (MOHATUS 00paOOTKH BBIOOPKH, TOUEUHBIE OLEHKU

AOBCPUTCIIBHBIX I/IHTCpBaJ'IOB).

YMmeTh:

- HHTEPHPETUPOBATH OCHOBHBIE TOHATHS HA TPOCTHIX MOJICIIbHBIX TPUMEPAX:
pelaTh CUCTEMbI JIMHEWHBIX aireOpandecKuX ypaBHEHUU, BBIYHUCISTEH MPEEIbI,
BBIYHCJISITH IPOU3BOJIHBIC, YACTHBIE MPOU3BOAHBIC U AudepeHInanbl GyHKIUM,
UCCJIEZIOBaTh CBOMCTBAa (YHKIMN U CTPOUTh Tpaduku, HAXOIUTh HAUOOJBIINE U
HAaMMEHbIINE 3HAUYCHUS AudPepeHIUpyeMbiX (DYHKIUNA, HAXOAUTH MPOCTEHIITHE
WHTETpalbl;

- QaHAJIM3UPOBATh PE3YJIbTaThl CTATUCTUYECKUX HAOJIOJICHUN U JIeaTh Ha UX
OCHOBAHHMH KOJIMUECTBEHHBIE U KAYSCTBEHHBIE BHIBOJIBI.

Baapers:

- HaBBIKAMH PEIICHUS OCHOBHBIX MH)KCHEPHBIX 3a/1a4;

- CIOCOOHOCTBIO MPOM3BOAUTH CAMOCTOSITCIIbHBIH BBIOOP METOJOB U
croco0O0B pelieHus.

3. O0beM TUCTUIUTHHBI (MOIYJIA).
3.1. O0mas Tpy10€eMKOCTh AUCITUTIINHBI (MOTYJIs).

OO6mass TPyIOEMKOCTh JUCHUIUIMHBI (Moayins) cocraBmsier 11 3.e. (396
akaJeMH4ecKux yaca(oB).

3.2. O6bem pguctuiuiuHbl (Monayns) B (opmMe KOHTaKTHOM pabOThI
oOydaromuxcs C TeNarorudeckuMu  paboTHHKamMu W (WIW)  JTUIAMH,
NIPUBJICKAEMBIMH K peau3aliii 00pa30BaTeIbHON MTPOTrPaMMBbl Ha MHBIX YCIOBUSX,
IIPU IPOBEACHUH YICOHBIX 3aHATUMN:

KonunuectBo yacos
Tum yaeOHBIX 3aHATHI Cemectp
Beero Nel | No2 | Ne3 | Ne4
KonraktHast paboTa mmpu MpoBeIcHUN YUeOHBIX 3aHATHH (BCErO0): 256 | 64 80 80 32
B tom uucne:
3aHATHA JIEKLIHOHHOT'O TUIIA 112 32 32 32 16
3aHATHS CEMUHAPCKOTO THIIA 144 | 32 48 48 16

3.3. O6bem aucuUUIUIUHBI (MOAYJsI) B (OpME CaMOCTOSITEIbHON padOoThI
oOyyJaromuxcsa, a Takke B (QopMe KOHTAaKTHOM paboThl OO0ydarouuxcs ¢
MeJJarOrHIeCKUMU PaObOTHUKAMHU U (WJIH) JTUIIAMU, TIPUBIICKAEMBIMH K PEaTU3aAIHH
o0pa3oBaTebHON  MPOrpaMMbl Ha HWHBIX YCIOBHUSIX, TMpPU HPOBEACHUU
MIPOMEXKYTOUHOM aTTecTtannu coctaiseT 140 akagemuyeckux yaca (0B).




3.4. Ilpu 00yuyeHHnH N0 UHIMBU1YaTbHOMY YYEOHOMY ILJIaHy, B TOM YHCIIE IPU
YCKOPEHHOM 00Yy4Y€HUH, 00BEM TUCHUIUIUHBI (MOAYJIS) MOXKET ObITh peain30BaH
HOJIHOCTBIO B (hOpPME CaMOCTOATEIBHON pabOoThl 00ydaromuxcs, a Takxke B popme
KOHTaKTHOM paboThl 00y4aromuxcs ¢ NeJarorndyeCKUMu pabOTHUKAMHU U (WJIN)
JUIAMU, TPUBJIEKAEMbIMU K peai3alii 00pa30BaTebHON MPOrpaMMbl Ha WHBIX
YCIIOBUSAX, IPU MPOBEACHUH MPOMEKYTOUYHOU aTTECTAIUH.

4. ConeprkaHue JUCHUTUIAHBI (MOIYIIS).

4.1. 3aHITHA JEKIIUMOHHOTO TUIIA.

y Temartrka JIEKITMOHHBIX 3aHATHH / KPATKOE COJEPKaHNE
/T

1 |Marpuiibl 1 ONpeaeIUTEIN MATPHI]

PaccmaTprBaeMble BOIIPOCHL:

- BUJIbI MATPHUI], ONIEPAIMU HaJ MaTPHUI[AMH, CBOMCTBA ONepalvii HaJ MaTpULIAMU;
- DJIeMEHTapHbIe Pe0Opa30BaHNs MaTPHIL;

- ONIPEIEINUTENb KBAIPATHOW MAaTPHULII;

- MHHOD U airedpanyecKoe JOMOITHEHHE JIEMEHTA OIPeACIHTELs;

- CBOWCTBA OIIpeIEIUTENEH;

- oOpaTHasi MaTpulia U e€ CBOMCTBA;

- MaTpUYHbIC yPaBHCHNUS;

- paHT MaTPHIBL.

2 |Cucremsl muHelHBIX anreOpandeckux ypaBHenuid (CJIAY) (dacts 1).
PaccmaTprBaemblie BOITPOCHI:

- pemrerne CJIAY meronom Kpamepa;

- pemenrie CJIAY MeronoM oOpaTHON MaTpPHIIBL.

3 |Cucremsl nuHelHbIX anreOpandeckux ypaBHenuii (CJIAY) (dactb 2).
PaccmaTprBaembie BOITPOCHI:

- pemmreane CJIAY meromom ["aycca;

- obmee pemenne ogHoponHoi CJIAY.

4  |BekropHnas anreOpa (4actsb 1).

PaccmarpuBaemble BOIIPOCHL:

- BEKTOPBI, ACHCTBUS Hall BEKTOPaMHU;

- BEKTOpHBIE IpocTpancTBa V1, V2 ,V3;

- IMHEHHas 3aBUCHMOCTb BEKTOPOB;

- KPUTEPUH JINHEIHON 3aBHCHMOCTH JBYX, TPEX U YETBIPEX BEKTOPOB;

- 0a3uc Ha TPAMOM, Ha INIOCKOCTH U B IIPOCTPAHCTBE;

- KOOPJIMHATHI BEKTOPA B 3aJaHHOM Oasmce;

- TUHEWHBIE ONepaIiy Ha/l BEKTOpaMH B KOOPIMHATHOH (opMe;

- Yroll MEeXAY ABYMS BEKTOpaMU;

- OPTOTrOHAJIbHAS MPOEKIIMS BEKTOpa Ha HAMpPABJICHUE IPYTrOro BEKTOPA U e¢ JINHEHHbIC CBOMCTBA;

- CKaJsIpHOE IIPOM3BE/ICHIE IBYX BEKTOPOB, €r0 anredpamdeckue CBOHCTBA;

- OPTOTOHAIBHOCTH BEKTOPOB;

- HAXOXKACHUE JUTHHBI BEKTOPA U YIila MKy BEKTOPAMH IIPH MIOMOIIH CKAJSIPHOTO MPOU3BE/ICHUS;
- OPTOHOPMHPOBaHHBIN Oazuc B V3;

- KOOPIUHATHI BEKTOPA B OPTOHOPMHUPOBAHHOM 0a3Mce KaK NPOCKIHK STOr0 BEKTOpa HA HATIPAaBJICHUE




n/n

TemaTrKa JICKIIMOHHBIX 3aHATUH / KPaTKOE COJIEpIKaHUE

0a3UCHBIX BEKTOPOB;

- (hOpMYIIBI TSl BHIYUCIICHHUS] CKAJSIPHOTO IPOU3BEICHHUS, [UTHHBI BEKTOPA, KOCUHYCA yIita MEeXIY
BEKTOPAaMH Yepe3 KOOPAMHATH BEKTOPOB B OPTOHOPMHUPOBAHHOM 0a3uce;

- HAMPABJISAIOLIME KOCUHYCHI BEKTOpPA, UX CBOHCTBO;

- YCIIOBUE KOJIMHEAPHOCTH BEKTOPOB B KOOPIHHATHOMN hopMe;

- opHeHTaIHs 0a3uca, MpaBbie U JIEBbIC TPOHKU BEKTOPOB.

Bekropnas anredpa (4actsb 2).

PaccmarpuBaemMble BOIIPOCHI:

- BEKTOPHOE IPOU3BE/ICHHUE JIBYX BEKTOPOB, €r0 F€OMETPHUYECKUI 1 MEXaHUUESCKHIT CMBICIT; -
anreOpanyecKre CBONCTBA BEKTOPHOI'O MPOM3BEICHHS;

- BBIYHCIICHHE BEKTOPHOTO MPOM3BE/ICHNS B OPTOHOPMHUPOBAHHOM 0as¥ce;

- CMeIIaHHOE TIPOU3BE/ICHNUE BEKTOPOB, €r0 FEOMETPHYSCKUI CMBICIT;

- anrebpanyuecKye CBOMCTBA CMEIIAHHOTO TPOU3BEACHUS;

- BBIYHCIICHHE CMEIIaHHOTO IIPON3BE/ICHUS B OPTOHOPMHUPOBAHHOM 0as3Hce;

- YCJIOBHE KOMILIAaHAPHOCTH TPEX BEKTOPOB;

- BBIYHCIICHHE JUTMHBI OTpe3Ka, IUIOIaiel napasuieiorpaMMa i TPEyroIbHIKa, 00beMOB Mapajule/enuneaa
U TeTpa3Jpa.

Ananutndeckas reomerpus. lIpsmas Ha uiockocTy.
PaccmaTprBaeMble BOIIPOCHL:

- pa3IMYHbIC BU/Ibl YPABHCHUS IIPAMBIX;

- B3aUMHO€E PACIHOJIOKEHHUE MIPAMBIX;

- paccTosiHuE OT TOYKHU 1O IPSIMOU.

AHnanutndeckasi reometpus. [Ipsmas v mI0CKoCTh B TPOCTPAHCTBE.
PaccmaTpuBaemble BOIIPOCHI:

- pa3yin4yHble BUABI YPABHEHUN IIPSIMBIX U IUIOCKOCTEM;

- B3aUMHOE PACIOJI0KEHHUE MPSAMBIX U IJIOCKOCTEH;

- pacCTOSIHUE OT TOYKHU JI0 INIOCKOCTH U 10 MPSIMOIA.

IInockue KPHUBBIC BTOPOTO ITOPsAIKA.

PaccmaTpuBaemble BOIIPOCHI:

- DIUTHIIC, THHepOoNa, mapaboia U UX TeOMETPUYECKUE CBOHCTBRA;
- SKCIIEHTPUCUTET U AUPEKTPUCHI;

- KAHOHMYECKUE YpaBHEHHS KPUBBIX BTOPOT'o MOpPsIKa.

Teopus npenenos (yacTsb 1).
PaccmaTprBaemblie BOITPOCHI:

- OTIPEICICHHUS;

- IOHATHE (PYHKIMH U CIIOCOOHI €€ 3aJaHus;
- YUCJIOBBIC ITOCJICAOBATCIbHOCTH,

- IIpE€AEIT MOCICA0BATEIIBHOCTH,

- OJHOCTOPOHHHUE NIPEIEIBI.

10

Teopus npenenos (4acTsb 2).
PaccmaTprBaembie BOITPOCHI:

- IPEAET MOHOTOHHOM MOCIIEI0BATELHOCTH;
- TEOpEMBI O MPEAEIax;

- TIEPBBII U BTOPOM 3aMevaTeIbHbINA IPEaEI.

11

[IpuéMsbl pacKkpsITHs HEOIIPEAECIEHHOCTEN.
PaccmarpuBaemble BOIIPOCHL:

- 6eCKOHEUHO Masble (pyHKIuY;

- SKBUBAJICHTHOCTb O€CKOHEUHO MabIX (DYHKIHI;
- IPUEMBI PACKPBITUS HEONPENEIEHHOCTEM.
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HenpepbIBHOCTD (DYHKITHH.

PaCCMa’I‘pI/IBaeMBIe BOIIPOCHI:

- ompenesieHue npezaena GpyHKImy;

- HeTIpephIBHBIEC ()YHKIIH;

- OCHOBHBIE TEOPEMBI O HENPEPBHIBHBIX ()YHKIHSX;

- U30JIMPOBAHHBIC TOYKH pa3pbiBa U UX KﬂaCCI/IqJI/IKaLH/IH.

13

[IpounsBoansie u nuddepenimans: GyHkuuu (dacts 1).
PaccmarpuBaemMble BOIIPOCHI:

- MOHSATHE MPOU3BOIHON;

- POU3BO/HAS (DYHKIIHY;

- MpaBHJIa BEIYMCIICHUS IPOU3BOIHBIX;

- MPOU3BOMHAS CTIOKHOU (YHKIHH;

- JorapudMHuUIecKas POU3BOIHAS;

- MPOM3BO/IHAS TOKA3ATENbHO-CTEICHHON (YHKIHH;

- MPOM3BO/IHASI HESIBHOW (DYHKIINH;

- muddepeHnupoBane (YHKIIMU 3aJaHHOW B TapaMETPHUECKON Gopme;
- muddepeHnuan GyHKIMH.

14

[IpousBonnbie u quddepenunansl GyHKIUY (4acTb 2).
PaccmaTprBaeMble BOIIPOCHL:

- IPOMU3BO/IHBIC BBICHIUX MTOPSAIKOB.

- muddepeHnanbl BBICIIMX MOPSIIKOB.

- Teopema 0 QYHKIIHSX.

15

[TpousBoaubie 1 nuddepenuans GyHKIANA (4acThb 3).
PaccmartprBaemMble BOIIPOCHL:

- npasuiio Jlonurans;

- opmyna Teitnopa;

- OKCTPEMYM U UHTEPBaJIbl MOHOTOHHOCTH (DYHKIIUH.

16

[IpousBoubie 1 nuddepenuansl GyHKIUN (acTh 4).
PaccmaTprBaemMbie BOIIPOCHI:

- HCCTIe/IOBaHKE MOBECHUsI (DYHKIUI C TIOMOIIBIO IPOU3BOJIHBIX;
- BBIITYKJIOCTh, BOTHYTOCTb, TOUKH MEperuoa;

- aCHUMIITOTHI U 00IIasi CXeMa MCCIeNOBaHus (DYHKIIHH.

- HCCTICJIOBAaHKE MOBEJCHUS (DYHKIUI C TIOMOIIBIO TPOU3BOIHBIX.

17

Heonpenenennslii uaTerpan (4acto 1).

PaccmaTprBaembie BOITPOCHI:

- ompeieNieHusl epBO0Opa3HON (QYHKIIMK U HEOTPEICICHHOIO HHTErpaia;
- OCHOBHBIEC CBOMCTBA HEONPEACICHHOI'O MHTETpajia,

- Ta6HI/II_[a OCHOBHBIX HHTETPAJIOB,

- HEMOCPEICTBEHHOE UHTETPUPOBAHNE;

- METOJI MOJACTAHOBKH,

- METO MHTETPUPOBAHUA 110 YACTAM.

18

Heonpenenennsiit uaterpan (4acto 2).
PaccmaTprBaembie BOITPOCHI:

- pa3yioXKeHNEe PAlOHAIBHON (PYHKIINH Ha 3JIEMEHTapHbIe TPOOH;
- HHTETPUPOBAHNE PAMOHAIBHBIX IPOOEH.

19

Heonpenenennslii naterpan (4acts 3).
PaccmatpuBaeMbie BOIIPOCHL:

- HHTETPUPOBAHHE UPPALUOHABHBIX QYHKIINI;

- uHTerpupoBanue nuddepeHnmantsHpIX OHHOMOB.
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Heonpenenennslit unTerpan (4acto 4).
PaCCMa’I‘pI/IBaeMBIe BOIIPOCHI:
- HHTETPUPOBAHNE TPUTOHOMETPUIECKUX (PYHKIUH.

21

OrnpeneneHHbI HHTErPalL.

PaccmarpuBaemMble BOIIPOCHI:

- 3aj1a4H, IPUBOJIALINE K HEONPEICTICHHOMY HHTETpay;

- OMpeesICHHBIH HHTETPall KaK Mpe/iell HHTETPAbHBIX CYMM;

- TeopeMa 00 HHTETPHUPYEMOCTH KYCOUHO-HETPEPHIBHBIX (YHKIIHI,

- FeOMETPUYECKasi HHTEPIIPETAIHS ONPE/ICTICHHOrO HHTErpaa;

- OCHOBHBIE CBOICTBA OMPEICTICHHOTO HHTErpaa;

- TeopeMbl 00 OIIEHKE U O CPEHEM 3HAUCHHH;

- OMpeesICHHBIH HHTETPa ¢ MEPEMEHHBIM BEPXHUM IPEETIOM U TeopeMa O ero MpOU3BOIHON;
- opmyna Herorona-JleliOHuIIa;

- BBIYHCIICHHE OTPEICIECHHBIX HHTETPAJIOB MOJCTAHOBKOM U MO YaCTSIM.

22

[Tpunoxenne onpeneaIeHHOro HHTerpana.

PaccmaTprBaeMble BOIIPOCHL:

- BBIYMCJICHHUC rmomaneﬁ IJIOCKHUX (bI/Ipr, OIrpaHUYCHHBIX KPUBBIMU, 3a/TaHHBIMU B ICKAPTOBBIX
KOOpJArHAaTax, nmapaMEeTpruYeCKux U B MOJIAPHBIX KOOPpAUHATAX;

- BBIYMCJICHHUC O6"beMOB TEJI 10 Tu1omAaAsaM MOMEPEUHBIX CCUCHMH U 06’beMOB TCJI BpAIICHUA,
-BBIYUCJICHUEC JJIMHBI 1YT'U KpHBOﬁ U Tuiomaan rmoBEPXHOCTU BPALICHUS.

23

HecoOcTBeHHbII HHTETpA.

PaccmarpuBaemble BOIIPOCHI:

- HeCOOCTBEHHBIE UHTETPAIIBI [0 OECKOHEYHOMY MPOMEXYTKY (1-ro pona);

- HeCOOCTBEHHBIE MHTETPAIbl OT HEOrPaHUYCHHBIX (QYHKIMI Ha oTpe3ke (2-ro poaa);
- IPU3HAKU CXOAUMOCTH HECOOCTBEHHBIX HHTEIPAJIOB;

- aOCONIOTHAS M YCIIOBHAS CXOIMMOCTH;

- HeCOOCTBEHHBIE HHTETPAJIBI C HECKOJIIBKIMH 0COOEHHOCTSIMU.

24

DYHKIUS HECKOJIBKUX IMIEPEMEHHBIX (4acTh 1).
PaccmaTpuBaemble BOIIPOCHI:

- pynkims Heckonbkux nepemennbix (OHIT);

- rpadux OHIT;

- npuMepsl OHII 1 nx reoMeTpuuecKoe NpeACcTaBICHUE;

- TUHAN (TIOBEPXHOCTH) YPOBHS,

- OKPECTHOCTH, OTKPBITHIE, 3aMKHYTbIE 1 OTpaHUIEHHBIE MHOXECTBA;
- CBSI3HBIE MHOXXECTBA, 00JIACTH;

- npeaen OHII;

- OecKOHEYHO MaJible 1 OeckoHeuHo Oosbine OHIT;

- HenipepbiBHOCTh OHII B TOuke, HAa MHOXKECTBE;

- corictBa @HII, HenpeprIBHON Ha OrPaHUYEHHOM 3aMKHYTOM MHOXKECTBE.

25

DyHKIUS HECKOJIBKHUX MEPEMEHHBIX (4acTh 2).

PaccmarpuBaemble BOIIPOCHL:

- yactHble por3Bogubie PHIT 1 ux reoMerpuueckas HHTEPIPETaLys T h= 2;
- mudpdepennupyemsie OHIT;

- HeOOXOIUMBIC M TOCTATOUHBIE yCIoBUsA AU hepeHITpyeMOCTH;

- ToHBIN tuddepenmar;

- BOCCTaHOBJIEHHE (DYHKIHH TI0 €€ TToTHOMY nuddepeHmany;

- mudepeHIpyeMOCTh CIOXKHON (yHKITUH;

- yacTHas ¥ nonHas npounssoaxsie OHIT;

- THBapHaHTHOCTH (hOPMBI IepBoro auddepenmana.
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@DyHKIMS HECKOJIBKUX NTEPEMEHHBIX (4acTh 3).

PaCCMa’I‘pI/IBaeMBIe BOIIPOCHI:

- YaCTHBIC IPOU3BOAHBIC U Z[I/I(l)(l)epeHHI/IaJ'H)I BBICIIHUX IMOPAIKOB,

- matpuna ['ecce;

- TCOpEMa 0 HE3aBUCUMOCTHU CMCHIAHHBIX YaCTHBIX IMPOU3BOJHBIX OT OPsAAKA I[I/I(i)(i)epeHHI/IPOBaHI/IH;
- npumenenne quddepentmana GHIT k npuONMKEHHBIM BBIYHACICHUSM;

- popmyna Tetinopa s QYHKIIMHA HECKOJIBKHX TTEPEMEHHBIX;

- HCABHO 3aIaHHBIC (byHKHI/II/I;

- TeopeMa O HESIBHOW (pYHKIIUH.

27

OyHKINS HECKOJIBKUX NEPEMEHHBIX (4acTh 4).

PaccmarpuBaemMble BOIIPOCHI:

-npoussoaHas @HII no Hanpasnenuo;

-rpaiueHT (YHKIUU U er0 CBOUCTBA;

-ypaBHEHUs KacaTeNbHOM U HOpMaJi K JINHUK YPOBHA (h)YHKIUH ABYX HEPEMEHHBIX;
-KacaTelbHasl INIOCKOCTh ¥ HOPMaJlb K OBEPXHOCTH.

28

OyHKIMS HECKOJIBKUX MEPEMEHHBIX (4acTh 5).

PaccmaTpuBaeMble BOIIPOCHL:

- skctpemyMm OHII;

- HeOOXO/IUMBbIE U IOCTaTOYHbIE ycinoBus skcTpemyma OHIT;

- YaCTHBIN ciydall — (QyHKIHS ABYX MEPEMEHHbIX;

- YCIIOBHBIN 3KCTpeMyM (DyHKIMH ABYX IIE€pEMEHHBIX;

- pynkuus Jlarpanxa;

- HeOOXOIMMBIE U IOCTATOYHBIE YCIOBHS YCIOBHOI'O 3KCTPEMYMA;

- HAXO)KAEHHE HanOOJIbLIEr0 M HAaMMEHbBIIEro 3HaUeHUH (YHKIMU JBYX IIEPEMEHHBIX B 3aMKHYTOH
obrnacTu.

29

JIBoiiHO# mHTETpan (dacts 1).
PaccmatpuBaemMble BOIIPOCH:

- TIOHATHE IBOMHOI'0O MHTETpaia, CBOICTBA;

- BBIYHCIIEHUE JBOWHOTO HHTErpaa;

- paccTaHOBKa IIPEeIOB MHTETPUPOBAHNUS;

- IBOMHBIC MHTETPAIBI B MOJISIPHBIX KOOPIAMHATAX;
- IPUJIOXKEHNE IBOMHOT 0 MHTErpaa.

30

JIBoliHO# MHTETpas (4acTh 2).
PaccmaTprBaembie BOITPOCHI:

- IBOWHBIC MHTETPANIEI B ITOJSPHBIX KOOPAMHATAX;
- IPUIIOKEHNE IBOMHOT O HHTETpaja.

31

KpuBosmHeliHbIe HHTETpaJIbl (4acTh 1).

PaccmaTprBaembie BOITPOCHI:

- OTIpezIeTeHNe, BBIYHCIICHNE, CBOMCTBA M MPUMEHEHNE KPHBOIMHEHHOT0 HHTErpaja MepBoro poaa;
- 3a]a49a ONpEeAEIeHHs PadOThI IEPEMEHHOM CHIIBI HA KPUBOIMHEWHOM ITyTH;

- OTIpeZIeTIeHNEe, CBOMCTBA M BBIYMCICHNE KPUBOIMHEHHOT O HHTErpajia BTOPOro poJa.

32

KpuBonuHelinble HHTErpaibl (4acTh 2).

PaccmartpuBaeMble BOIIPOCH:

- (opmyna I'puna 17151 OMHOCBA3ZHBIX OOMIACTEH;

- YCJIOBHA HEC3aBUCUMOCTH KpHBOHHHGﬁHOFO HUHTCrpaja OT IIyTH HHTCITPUPOBAHUA;

- BBIYMCJICHUC KpHBOJ'IPIHeﬁHOFO HHTCrpaJia OT MOJHOI'O ,un(i)(iJepeHuHana;

- popmyna Hetorona-JletiOHuIIa;

- HaXOX/IeHne (PyHKIMH 110 ee ToNHOMY AnudQepeHIrany ¢ MOMOIIBI0 KPUBOIMHEHHOT0 HHTETpaIa.

33

Huddepenunanbupie ypaBHeHUs (4acTb 1).
PaCCManPIBaGMBIe BOIIPOCHI:




n/n

TemaTrKa JICKIIMOHHBIX 3aHATUH / KPaTKOE COJIEpIKaHUE

- o0mue cBeneHus o uddepeHratbHbIX ypaBHEHNUAX (OCHOBHBIE IIOHATHSL; 331a9H, IPUBOISIINE K
TIOHSTHIO TU(]. YPaBHEHHUH);

- mudepeHnanbHbIE ypaBHEHNUS C a3 IeISIONMMU IEPEMEHHBIMHE;

- onHOpoHbIe A depeHInaTbHbIE ypaBHEHNUSI.

34

HuddepeHnnanpHbie ypaBHEHUS (4acTh 2).

PaccmarpuBaemMble BOIIPOCHI:

- MuHelHble TuddepeHINaNEHbIC YPaBHEHUS;

- ypaBHeHue bepHymu;

- YpaBHEHHMs B HOJHBIX AU hepeHnnanax, HHTErPUpP YOIl MHOXKUTEIIb.

35

Juddepenunanbabie ypaBHEHUS (4acTh 3).
PaccmarpuBaemMble BOIIPOCHI:

- 0co0bIe TOUKH U 0co0bIe pemeHus OJY mepBoro mopsiaka;
- YpaBHEHHsI, He Pa3pEIICHHbIC OTHOCUTEIHLHO MPOU3BOIHOIN;
- METOJI BBEJICHHS MTapaMeTpa;

- ypaBHenus Jlarpamxa u Knepo;

- hopmymupoBka Teopembl Koy,

- IUCKpUMUHAaHTHas KpuBas.

36

Juddepenunanbabie ypaBHEHUS (4acTh 4).
PaccmaTprBaeMble BOIIPOCHL:

- 3aymava Ko,

- (opmynrpoBka Teopembl Komu /y1st ypaBHEHHI BBICIIETO TIOPSIIKA;
- HEKOTOpPBIE TUIIbl YPABHEHUM, JOIIYCKAIOLIMX [TOHUKEHUE TIOPsIIKA.

37

Juddepenunanbapie ypaBHEHHS (4acTh 5).

PaccmaTpuBaemble BOIIPOCHI:

- nuHeiHble U QepeHnnanbHble YpaBHEHHS BBICIINX TOPSIIKOB;

- cBOMCTBA JIMHEHHOTro An(dhepeHIInaTLHOrO orepaTopa;

- CBOMCTBA PEIUEHUM JIMHENHOIO ypaBHEHUS;

- IMHEHHO 3aBUCHMBIE M HE3aBUCHMBIE CUCTEMBI (hYHKLIIH;

- OIIpeleNuTeNb BpOHCKOro, €ro CBOMCTBA AJIsl CUCTEMBI PELIEHUN JTUHEUHOT O;
- OJJHOPOIHOTO YpaBHEHHMS MOPAIKA N ¥ U1 IPOM3BOJIBHON CHCTEMBI (DYHKIIHIA;
- pynnamenranpHas cucrema pemienuii (PCP) omHOpOIHOrO IMHEHHOTO ypaBHEHUS,
-TeopeMa O CTPYKType OOILEro pelIeH:s JMHEHHOTO OTHOPOAHOIO YpaBHEHUS;
- o0Imee pereHne JIMHEHHOTO HEOAHOPOAHOIO YPaBHEHUS;

- TeopeMa O ero CTPYKTYpE.

38

Juddepenunanbabie ypaBHEHUS (4acTh 6).

PaccmaTpuBaembie BOITPOCHI:

- muHelHbIe TuddepeHaTbHbIe YpaBHEHHS ¢ IOCTOSHHBIMU KO3 QHUITIIEHTaM;

- moctpoerne OCP B cinydae pa3ITUIHBIX KOPHEH XapaKTEPUCTHUECKOT0 YPAaBHEHNUS;

- cllyyall KpaTHBIX KOPHEHN XapaKTEpUCTUUECKOIO YPaBHEHUS;

- CTPYKTYpa YaCTHOT'O PEIICHNS] HEOAHOPOAHOTO IMHEHHOT 0 M hepeHnnanrsHOro ypaBHEHHS C
MTOCTOSTHHBIMH K03 (p(puImeHTaMu 1 KBa3UMHOTOWIEHOM B TIPAaBOH YacTH;

-meton Jlarpamxa Bapuanuy MOCTOSHHBIX.

39

Cucremsbl muddepeHIHanTbHbIX YpaBHEHU N

PaccmaTprBaembie BOITPOCHI:

- HOpMaJIbHBIE cucTeMbl TuddepeHanbHbIX ypaBHEHNH;

-3a1a4a Komm 1 Teopema Komm cymecTBoBanns 1 €TMHCTBEHHOCTH perieHus (6e3 IoK-Ba);
- CBE/ICHNE CHUCTEMBI K OTHOMY ypPaBHEHHIO ITOPSIIKa N.

40

UYucnosble U GyHKIIMOHATIbHBIE Psiibl (4acTh 1).
PaCCManI/IBaGMBIG BOIIPOCHI:
- OCHOBHBIC ITOHATHS,




n/n

TemaTrKa JICKIIMOHHBIX 3aHATUH / KPaTKOE COJIEpIKaHUE

- pSIl TEOMETPUUECKON MTPOrPECCUH;
- HEOOXOTUMBIN TIPU3HAK CXOTUMOCTH YHCIIOBOTO PSNA;
TapMOHUYECKUH psil.

41

Uucnosble U GyHKIIMOHATIBHBIE PSIBI (4acTh 2).
PaccmartpuBaemMble BOIIPOCHI:

- IPU3HAKU CXOAUMOCTH 3HAKOIMIOJIOXKUTEIbHBIX PAIOB;

- IPU3HAKU CPaBHEHUS;

- mpu3Hak [{anambepa;

- mpusHak Komm (paaukanbHbIN, HHTErpaIbHBIN).

42

UYucnosele u (pyHKIMOHAIbHBIE psiibl (HacTs 3).

PaccmarpuBaemMble BOIIPOCHI:

- IPU3HAKU CXOJUMOCTHU 3HAKOIICPEMCHHBIX PAAOB: IIPU3HAKU Heﬁ6HHHa, AbGens u annxne;
- YCJIOBHasA U abcomoTHas CXOOAUMOCTb 3HAKOIIEPEMEHHOI'O pAaa.

43

UYucnoBele U (yHKIIMOHATIbHBIE PsiIbI (HacThb 4).

PaccmaTprBaeMble BOIIPOCHL:

- byHKIIOHABHBIE PSIBL;

- 00J1acTh CXOAUMOCTH,

- paBHOMEpHAas CXOAMMOCTb, IIpU3HaK Belepuirpacca;

- TEOpEMBI O HEMPEPHIBHOCTH CYMMBI, TIOWICHHOM WHTErPUPOBAHUH U TU(QQEpEeHIIMPOBAaHUN PABHOMEPHO
CXOAIIUXCA pAIO0B.

44

Uucnossie 1 QyHKITMOHATBHBIC PAJBI (4ACTh S).

PaccmartpruBaemMble BOIIPOCH:

-CTCIICHHBIC PSAABI;

-TeopeMbl Alers;

-paanyc CXOIUMOCTH U (hOpMYJIa JUisl €0 BEIUUCIICHUS;

-T€OpEeMbI O TIOWIEHHOM MHTEIPUPOBAHUH U TUPQEPEHIIMPOBAHUN CTETIEHHBIX PSIJIOB.

45

Uucnosie 1 QYHKIIMOHATIBHBIC PSJIBI (4acTh 6).
PaccmaTpuBaemble BOIIPOCHI:

- pan Teiinopa;

- KpUTepuii cxoquMocTH psina Teinopa K HCXOMHOMH (yHKIMH;
- panel MakiopeHa,

- paziokeHne pyHKIMH B CTEIIEHHBIE PSIbI;

- Pa3JIOKEeHHE OCHOBHBIX 3JIEMEHTapHbIX (QyHKINI;

- METOJIbI BBIBOJA PA3JIOKEHHN CIOXKHBIX () YHKITHIA.

46

HpI/IMeHeHI/Ie YHCJIIOBBIX U q)YHKI_II/IOHaJ'IBHLIX PAOOB.
PaccmaTpuBaembie BOITPOCHI:

- MpUOIKEHHOE BBIYUCIICHUE 3HaUeHUH (yHKINi;

- MPUOIIKEHHOE BBIYUCIICHUE OITPEAETICHHBIX HHTETPAJIOB.

47

Yucnoswie U (byHKI_II/IOHaJ'IBHBIe psAAbL.
PaccmaTprBaembie BOITPOCHI:

- pansl Dypee;

- paznoxenue GyHKIMHU B psg Dypoe.

48

Yucnoswie U (byHKI_II/IOHaJ'IBHBIe psAAbL.
PaccmartpuBaeMble BOIIPOCHL:

- uTerpan Oypsoe;

- mpeobpaszoBanne Dypoe.

49

Cnyugaitabie coObITHs (9acTh 1).
PaCCManI/IBaGMBIG BOIIPOCHI:

- IIOHATHUEC CHy‘IaﬁHOFO CO6BITI/I$I;

- IPOCTPAHCTBO DJICMCHTAPHBIX CO6I>ITI/II7E




n/n

TemaTrKa JICKIIMOHHBIX 3aHATUH / KPaTKOE COJIEpIKaHUE

- COCTaBHBIE COOBITHS, IEHCTBHS HAJ COOBITHAMM;

- anreOpa coOBITHI KaK OJlHa U3 MHTepHpeTauii anredpsl bys;

- nuarpaMMel Benna;

- KJIACCUYECKOE, CTaTUCTHYECKOE U T€OMETPUUECKOE ONpPEEICHUE BEPOATHOCTH;
- OHSTHE 00 aKCHOMATHYECKOM ONPEIEIEHHN BEPOSITHOCTH.

50

Crnyyaitnbie coObITHS (4acTh 2).
PaccmarpuBaemMble BOIIPOCHI:

- TEOpEMBI CIIOKEHHSI 1 YMHOKEHHSI BEPOSITHOCTEH;

- YCIIOBHAsI BEPOSITHOCTH;

- hopMyna mosHOM BeposiTHOCTH U popmyna Baiteca.

51

Crnyuaiiabie coObITHS (YacTh 3).
PaccmarpuBaemMble BOIIPOCHI:

- opmyna Beprysm;

- JIOKaJIbHAsI ¥ MHTErpajbHas TeopeMsbl Jlamaca.

52

Crnyuaiiabie coOBITHS (YacTh 4).
PaccmaTprBaeMble BOIIPOCHL:
- OTKJIOHEHHWE OTHOCHUTEIBHOM YaCTOTHI OT ITOCTOSIHHON BEPOATHOCTU B HE3ABUCHUMBIX HUCIBITAHUAX.

53

CrnydaiiHple BETMYUHBI (4acTh S).
PaccmaTpuBaeMsble BOIIPOCHI:

- oHsITHE 00 OJJTHOMEPHOU CIydaiiHO# Benn4nHe;
- TUCKPETHBIE CITydaifHbIC BETUYMHBI.

54

CrnydaiiHple BETMYUHBI (4acTh 6).

PaccmaTpuBaemble BOIIPOCHI:

- 3aKOH pacupelesIeHus JUCKPETHOM CllydaliHO! BEJIUYUHBI,
- (hyHKUMS pacrpesieNieHns U ee CBOMCTBA.

55

CrnydaiiHple BEIMYUHBI (4acTh 7).
PaccmaTprBaemblie BOITPOCHI:

- HETIPEPHIBHBIE CITyYaiiHbIe BETUIHHEL,

- (pyHKIMS TITOTHOCTH pacTpeieNICHUs] U ee CBOMCTBA.

56

CrnydaiiHple BEJIMYUHBI (4acTh 8).

PaccmaTprBaemblie BOITPOCHI:

- MaTeMaTHIECKOE OXKUIAaHUE, TUCIIEPCHS U CpeqHee KBaIpaTHIHOE OTKIOHEHIE HETPEPhIBHOMN CIydaliHOM
BCIIMYNHBI,

- OCHOBHBI€ 3aKOHBI paCIpEaCIICHUA.

4.2. 3aHATHS CEMUHAPCKOTO THUIIA.

[IpakTrueckue 3aHATHA

Tematuka MMPaKTUYCCKUX 3aHATHIA/ KpaTKO€ COACPIKAHUC

Marpuisl ¥ onpeAenauTen MaTpull (4actsb 1).
B pesynbraTte paboThI CTYAEHT IPHOOPETET yMEHHMS: BHIOJIHEHNE JIMHEHHBIX ONEpanii HaJl MAaTPULIAMH,
BBIYMJICHUS! OLPEIENIUTENEH BTOPOTrO U TPETHETO MOPSIKOB.

Marpuisl ¥ onpeieIuTeNn MaTpuIl (4acTh 2).
B pe3yabTaTe pa6OTBI CTYACHT HpI/IO6p€T€T YMCHUA: HAXOXKICHUEC O6paTHOI\/'I MaTpHUIlbl, HAXOXKJICHNUEC paHTa
MaTpHIBL, PEIICHHEe MAaTPUYHBIX YPaBHEHH.

Cuctemsbl TuHeWHbIX anredpandeckux ypaBHeHuit (CJIAY).
B pesynbrate pabotsl cTyneHT npuobperer HaBbIky penteHust CJIAY meronom Naycca, Kpamepa.




TemaTrka MpakTUYECKUX 3aHITHI/KPATKOE COJICPIKAHUE

Bekropnas anrebpa (dacts 1).
B peEIYIbTATE pa6OTI)I CTYACHT an/I06peTeT YMEHHA NPUMCHCHHU CKAJIAPHOTI 0, BEKTOPHOI'0, CMCIHIAHHOI'O
MMPONU3BEACHUA BEKTOPOB K PCHICHUIO 3a1a4.

AnanuTudeckas reomeTpus (4acts 1).

B pEIYJIbTATE pa6OTI)I CTYACHT 6yz[eT 03HAaKOMJIEH CO CITOCOOaMu 3aIaHUuC HpHMOfI Ha IINIOCKOCTH
Pa3siIndHbIMHA CHOCO6aMI/I, B3aMMHOC pacCroIOKE€HUE IBYX NPAMbBIX Ha IIJIOCKOCTH, HpI/IO6peT€T YMEHUA
BBIYMCIICHUEC pACCTOAHNA OT TOYKU OO HpHMOﬁ.

[Ipsimast ¥ MIIOCKOCTh B IPOCTPAHCTBE (YacCTh 2).

B pesynbTaTe paboThl CTYSHT OyIeT 03HAKOMIIEH CO CIIOCOOaMH 3aaHHs IPSIMO# B IPOCTPAHCTBE,
B3aUMHBIM PACIIOJIOKCHUC HpﬂMOﬁ " IIJIOCKOCTH, an/I06peTeT HaBBbIKW 3aaHUsA YpaBHCHUA MJIOCKOCTU B
NpPOCTPaHCTBE.

[litockue KpuBbIE BTOPOTO MOPSAIKA.
B pesynbTaTe paboThI CTYCHT NPHOOPETET YMEHHsI TOCTPOCHHE JIUTUIICA, TUIIEPOOIIbI, Mapabosl,
HAXOXK/ICHUE DKCI[CHTPUCHUTETA U TUPEKTPHCHL.

Teopus npenenos (vactsb 1).
B pe3ynbrare paboThl CTYJEHT MPUOOPETET YMEHUsI TOCTPOSHHE IMTOCTPOCHHE rparKoB QyKIuii.

Teopus npenenos (4acTsb 2).
B pe3ynbrare paboThl CTYJEHT IPHOOPETET YMEHUS: PACKPBITHE HEOIPEIEICHHOCTEH B Mpeeax,
BBIYHCJIICHUEC TIEPBOI'0 U BTOPOT'0O 3aME€UaTCIIbHBIX IMTPEACIIOB.

10

[Tpuémbl packpsITUs HEOTIPEACIEHHOCTEH (YacTh 3).
B pesynbrate paboThl CTYICHT NPUOOPETET YMEHHS UCIIONb30BaHHsI OCHOBHBIX 3KBHBaJICHTHOCTEH MpH
BBIYHCJIICHUU TIPEACIIOB.

11

HenpepsiBHOCTH yHKITNY (YacThb 4).
B pesynbrate paboThl CTYAICHT NPUOOpETET YMEHHS UCCieA0BaHNe (PYHKIIMKM HA HEMPEPBIBHOCTS.

12

[TpousBoaubie 1 nuddepenmuans GyHKAn (4acTh 1).
B pesynbraTte paboThl CTYICHT IPHOOPETET HABBIKK BBIUYUCICHHE IPOU3BOIHBIX.

13

[TpousBoubie u nuddepernuansl GyHKIUA (4acTh 2).

B pesynbrate paboThl CTYICHT IPUOOPETET YMEHHSI: BBIYHCIICHHUS IIPOU3BOJAHON CTEIEHHO-TI0KA3aTeIbHON
(yHKIMHY, BBIYUCIICHUS TPOU3BOIHON (DYHKIINH, 33]JAHHOI MapaMeTPUUECKU, BBIYUCICHUE IPOU3BOIHBIX
BBICHINX MOPSAKOB, BRIYUCICHUS U (EepEHIINAIOB BBICHINX MOPSIKOB.

14

[IpousBonnsie u quddepenunansl GyHKIUH (4acThb 3).
B pesynpraTte paboThl CTYISHT IpHOOPETET HABBIKH UCIIONB30BaHNE MpaBmia JIomuTans s BEIYUCTICHHS
MIPE/ICIIOB.

15

[IpousBonnsie u quddepenunansl GyHKIUN (4acTb 4).
B pesynprate paboThl CTYISHT IPHOOPETET YMEHHUS HCCIeOBaHNs (PYHKITMH HA MOHOTOHHOCTH,
Uccre0BaHue (PYHKIUH HA BBITYKJIOCTh U BOTHYTOCTb.

16

IIpousBoanbie U nuddepeHanbl GyHKIUT (4acTh S).
B pesynbraTte paboThl CTyIeHT IPpHOOPETET YMEHHUS: UCCIeIOBaHNe (PYHKITIH, TOCTPOSHHE TpadiKa
(hYHKIINH 10 FCCIIEIOBAHUIO.

17

Heonpenenennsiit uaterpan (4actso 1).
B pe3ynbrate paboThl CTYACHT NPUOOPETET YMEHHS BBIYHUCIICHHST HEOMPEISICHHBIX HHTETPAJIB C TIOMOIIIO
TaOJIUIB MHTETPAIIOB.

18

Heonpenenennslit unTErpan (4actp 2).
B pe3yabTaTe pa6OTBI CTYACHT HpI/IO6peTCT YMEHHA: BBIMUCIICHUEC HCOIIPCACIICHHOI'O UHTErpajia €
IIOMOIIBIO 3aMCHBI nepeMeHHoﬁ, HUHTCTPUPOBAHHNC 110 YaCTAM.

19

Heomnpenenenusiit uHTErpas (4acts 2).
B pe3yabTaTe pa6OTBI CTYACHT HpI/IO6p€T€T YMCEHUSA: BBIMUCICHUEC HCOIPLCACIICHHOI 0 MHTErpajia ¢
IIOMOIIBIO 3aMCHBI HCpeMCHHOﬁ, HUHTCTPUPOBAHUC T10 YaCTAM.




n/n

TemaTrka MpakTUYECKUX 3aHITHI/KPATKOE COJICPIKAHUE

20

Heonpenenennslit unTerpan (4acto 3).
B pesynbraTte paboThI CTYIEHT IPHOOPETET YMEHHSI MHTETPUPOBAHNS PAlMOHAIIBHBIX JIPOOCH.

21

Heomnpenenennslit unTerpan (4acto 3).
B pesynbraTte paboThI CTYIEHT NPHOOPETET YMEHHSI HHTETPUPOBAHUS PAllHMOHABHBIX APOOEH.

22

Heonpenenennsliit naterpan (4acto 4).
B pe3ynbrate paboThI CTYIEHT IPUOOPETET YMEHUS HHTEIPUPOBAHNEC HPPANUOHATBHBIX ()YHKITHIHA.

23

Heonpenenennsiit naterpan (4acto 4).
B pe3ynbrate paboThl CTYEHT IPUOOPETET YMEHUS HHTEIPUPOBAHKEC UPPANUOHATBHBIX ()YHKITHIA.

24

Heomnpenenennsrit unTerpan (4acto 5).
B pesynbraTte paboThl CTY/I€HT IPHOOPETET YMEHHSI HHTETPUPOBAHUS TPUTOHOMETPUUECKHE (QYHKIINH.

25

Heomnpenenennslit unTerpan (4acto 5).
B pesynbraTte paboThI CTYI€HT IPHOOPETET yMEHHSI HHTETPUPOBAHUS TPUTOHOMETPUUECKHE (QYHKIINH.

26

OnpenenenHblil uHTErpai (4acto 1).
B pe3ynbrare paboThl CTYJEHT NPUOOPETET YMEHUSI: BEIYUCICHHE ONPE/ICIIEHHOr0 HHTETpajia, 3aMeHa
NIEPEMEHHOM B ONpeJIeNIEHHOM HUHTETpaJie, BBIYMCICHUE TUIOIIA/IeH TUIOCKUX (UTYD.

27

[TonsaTtue HecOOCTBEHHOTO WHTErpaja (4acTh 1).
[TousiTHe HeCOOCTBEHHOrO MHTErpasia (Jacth 1).
B pe3ynbrare paboThl CTYJEHT MPHOOPETET YMEHUSI BEIUUCICHUSI HECOOCTBEHHBIX HHTETPAJIOB.

28

[TonaTre HeCOOCTBEHHOTO MHTErpaja (4acTh 1).
B pesynbraTte paboThl CTYICHT IPUOOPETET YMEHHS BBIYMCICHNSI HECOOCTBEHHBIX MHTETPAJIOB.

29

[TpousBoHas pyHKIIMH HECKOIBKUX MEPEMEHHBIX (4acTh 1).
B pesynbrate paboThl CTY/ICHT IPUOOPETET HABBIKK BHIYMCICHHE YaCTHBIX [TPOU3BOIHBIX (DYHKIIMHU JIBYX
INEPEMCHHBIX.

30

[TpousBoHas pyHKIIMH HECKOIBKUX TIEPEMEHHBIX (YacTh 1).
B pesynbraTte paboThl CTY/ICHT IPUOOPETET HABBIKK BHIYUCICHHE YaCTHBIX MTPOU3BOIHBIX (DYHKIIMHU JIBYX
TIEPEMEHHBIX.

31

[TpousBoHas pyHKIIMH HECKOIBKUX MIEPEMEHHBIX (Y4acTh 2).
B pesynbrate paboThl CTYACHT NPUOOPETET YMEHHS IPUMEHEHUsI TOTHOro auddepeHnunana K
TPHOIKEHHBIM BBIYHCICHUSM.

32

[TpousBoHas pyHKIIMH HECKOIBKUX MIEPEMEHHBIX (4acTh 3).

B pesynprate paboThl CTyaeHT IpHOOPETET YMEHNUS: BEIYUCICHIE TIPOU3BOAHON (PYHKIMH IO
HampaBJICHUE, BBIYUCIICHNUA BEKTOPA I'palu€HTa, HAXOXKXACHUSA YPAaBHECHHUA KacaTeJIbHOM INIOCKOCTH B
HOPMAJTH K TIOBEPXHOCTH.

33

[IpousBoHas (yHKIIMHU HECKOJIBKUX MEPEMEHHBIX (4acTh 3).

B pesynbraTte paboThI CTYAEHT IPHOOPETET yMEHHMS: BBIYHCICHNE TPOU3BOIHON (QYHKIUH IO
HaInpaBJICHNE, BEIYHUCICHHS BEKTOpa IPaNeHTa, HaXOXK/ICHHUS YPaBHEHHS KacaTeIbHON INIOCKOCTH U
HOPMaJIH K TIOBEPXHOCTH.

34

[IpounsBoaHas GYHKIIMH HECKOJIBKHUX NEPEMEHHBIX (4acTh 4).
B pesynbraTte paboThl CTyJeHT IPHOOPETET YMEHUS HAXOXKACHUS dSKCTpeMyMa (PYHKINU ABYX
TICPEMEHHBIX.

35

KpatHble 1 KprBOIMHEHHBIE UHTETpalIbl (4acThb 1)
B pe3yabTaTe pa6OTBI CTYACHT HpI/IO6p€T€T YMCEHUA BBIYUCIICHUA ,Z[BOf/iHBIX HMHTErpaioB, paCCTaHOBKH
IpeaAciOB UHTCTPUPOBAHUA.

36

KpatHble 1 KprBOIMHEHHBIE MHTETpaJIbl (4acTh 2).
B pe3yabTaTe pa6OTBI CTYACHT HpI/IO6p€T€T YMCEHUA BBIYUCIICHUSA L[BOI\/‘IHLIX HWHTErpaJioB B MOJIAPHBIX
KOOpJAUHATAaXx.




n/n

TemaTrka MpakTUYECKUX 3aHITHI/KPATKOE COJICPIKAHUE

37

KpaTHble n KpuBOJIMHENHBIE HHTETPaJIBbI (4acTh 2).
B peEIYIbTATE pa60T},1 CTYACHT HpI/IO6p€T€T YMEHUA BBIYUCIICHUA HBOﬁHLIX HWHTErpaJIOB B MOJIAPHBIX
KOOpJUHATax.

38

KpaTHble u kpuBOJIMHENHHbIE HHTETpaJIbl (4acThb 3).
B pe3ynbrate paboThI CTYEHT PUOOPETET YMEHUS BBIYUCICHHUS TUTOMIAIN TUTOCKOH (DUTypEHIL.

39

KpaTHble u kpuBOJIMHENHbIE HHTETpaJIbl (4acTh 4).
B pesynbraTte paboThI CTY/IEHT IPHOOPETET YMEHHS BBIYHCIICHHSI KpUBOJIMHEHHOr0 MHTerpaia [ pona.

40

KpaTHble 1 kpuBOJIMHENHHBIE UHTETPAJIBI (4acThb S).
B pesynbraTte paboThI CTY/IEHT IPHOOPETET YMEHHsI BBIYHCIICHHSI KpUBOJIMHEHHOr0 MHTerpana I1 pona.

41

O6uue cBeaenus o AuddepeHuaNbHbIX ypaBHEHUAX (4acTh 1).
B pesynbraTte paboThl CTY/IEHT NPpHOOpETET YMEHHs pelieHus AnddepeHInaIbHbIX YpaBHEHUH ¢
pasacadromuMucd N€pEMEHHbBIMU.

42

Juddepenunanbabie ypaBHEHUS (4acTh 2).
B pe3ynbrare paboThl CTYyJeHT NpHOOpETET YMEHUs petieHus nuddepeHnnantbHpIX ypaBHEHU EPBOro
ropsizika (OAHOPOHbIE YPaBHEHMsI, IMHEHHBIC YPAaBHEHUSI, ypaBHeHus bepHym).

43

Juddepenunanbabie ypaBHEHUS (4acTh 2).
B pe3ynbrare paboThl CTYJEHT NPHOOPETET YMEHUs penieHus nuddepeHnnanbHpIX ypaBHEHUI EPBOro
nopsiika (OAHOPOHbIE YPaBHEHMsI, IMHEHHBIC YPaBHEHUSI, ypaBHEeHUs bepHynn).

44

Juddepenunanbabie ypaBHEHUS (4acTh 3).
B pesynbrate paboThl CTYIGHT NpUOOpeTeT yMeHus pelieHus AuddepeHInaabHbIX YpaBHEHHI BTOPOTO
HOPSIZIKA, JOMYCKAIOMINX ITOHKEHUE TTOPSIKa.

45

Juddepenunanbupie ypaBHEHHS (4acThb 3).
B pesynbrate paboThl CTYICHT NIPpUOOpETET yMeHHs pelneHus AuddepeHIaIbHbIX YPaBHEHHIH BTOPOTO
THOpPSKa, JOMYCKAIONINX MOHKEHHUE MOPSIIKa

46

Judbdepenunanbapie ypaBHEHHS (4acTh 4).
B pesynbraTte paboThl CTY/ICHT IPUOOPETET YMEHHS PEIICHUsT OMHOPOAHBIX quddhepeHInanbHbIX
YpaBHEHHI BTPOTO MOPSAKA C MOCTOSHHBIMHU KO3 (HIMEHTAMH.

47

Judbdepenunanbapie ypaBHEHHS (4acTh 4).
B pesynbrate paboThl CTY/ICHT IPUOOPETET YMEHHS PEIIeHUsT OAHOPOAHBIX JuddhepeHInanbHbIX
ypaBHEHHII BTPOTO MIOPSAKA C MOCTOSHHBIMHU KO3 (PHIMEHTAMH.

48

Juddepenunanbabie ypaBHEHUS (4acTh 5).
B pesynbrate paboThI CTY/ICHT NIPUOOPETET YMEHHS PEIICHHUS HEOJHOPOIHBIX MU((DEpEeHIINA0THBIX
YpaBHEHHH BTOPOTO MOPSIKA C TOCTOSHHBIMU KO3 (GUIIMEHTaMH CO CIICNHATBHON MPaBOH YacThIO.

49

Juddepenunanbabie ypaBHEHUS (4acTh 5).
B pesynpraTte paboThl CTyJeHT IpHOOPETET YMEHNUS PEIICHUsT HEOMHOPOIHBIX (P PepeHIINna0THRIX
ypaBHEHHH BTOPOTO IOPSIIKA € MOCTOSIHHBIMHU KO(GQHIMEHTaMHU CO CIIeINaIbHOM MPaBOi YacThIO.

50

Huddepennnanbubie ypaBHeHUs (4acTb 6).
B pesynbraTte paboThl CTYISHT IPHOOPETET YOZHAKOMIICH C METOJI BapHAILIH ITPON3BOIBHBIX MOCTOSHHBIX.

51

Huddepennnanbubie ypaBHeHUs (4acTb 6).
B pesynbraTte paboThl CTyIeHT MPHOOPETET YOZHAKOMIIEH C METOJI BapHAINH POU3BOJBHBIX ITOCTOSHHBIX.

52

Huddepennnanbubpie ypaBHeHUs (4acTb 7).
B pesynbraTte paboThI CTYAEHT IPHOOPETET HABBIKU penieHust T (HepeHITNaTbHBIX YPaBHEHIH Pa3HBIX
THIIOB.

53

Huddepennnanbupie ypaBHeHUs (4acThb §).
B pesynbraTte paboThI CTYAEHT NPHOOPETET YMEHHS PEIICHHUS CHCTeM An(depeHINaIbHbIX YPaBHEHHH.

54

Huddepennnanbupie ypaBHeHUs (4acThb §).
B pesynbraTte paboThI CTYAEHT NPHOOPETET YMEHHS PEIICHNS CHCTEM An(depeHINaIbHbIX YPaBHEHHH.




n/n

TemaTrka MpakTUYECKUX 3aHITHI/KPATKOE COJICPIKAHUE

55

UYucnosoii psabl (4acTs 1).

B peE3YJIbTATE pa60T},1 CTYACHT HpI/IO6p€T€T YMEHUA: UCITOJIb30BaHUA H606XOHI/IMOFO IpUu3HaKa
CXOAUMOCTH JIA UCCIICA0BAHUA CXOAUMOCTU YUCIIOBBIX PSAI0B, UCIIOJIBb30BaHUA 0606HIeHHOFO
FapMOHI/I‘IeCKI/Iﬁ pAa AJid UCCJI€AOBaHUA CXOAUMOCTU YUCIOBBIX PAJ0B, UCIIOJIB30BAHNUA UHTCTPAJIbHOI'O
pU3HaKa JJIsd UCCIICAOBAHNSA CXOAUMOCTU YUCIOBBIX PAOOB.

56

UucnoBoit psabl (4acTsb 2).
B pesynbraTte paboThI CTY/IEHT IPHOOPETET YMEHHS UCCIIETOBAaHNE PSIOB HA CXOJUMOCTD C IIOMOIIBIO
npu3HakoB JlanamOepa, pagukaipHOro npru3Haka Korrm.

57

Yucnooii psaasl (4acTs 3).
B pesynbTaTte paboThI CTYICHT MPUOOPETET YMEHHUS HCCIIEIOBAHKE PSIIOB HA a0COMOTHY U YCIIOBHYIO
CXOOAUMOCTbD.

58

OyHKIMOHAIbHBIE PsJIbI (4acTh 4).
B pPEIYIbTATE pa6OTI)I CTYACHT HpI/IO6peTeT YMCHHS BBIYUCIICHUEC obJlacTu CXOAMMOCTHU CTCIICHHBIX PSAI0B.

59

Paznoxxenne QpyHKIMH B CTENIEHHBIE PSIIBI (4acTh 5).
B pe3ynbrare paboThl CTYyJEHT PHOOPETET YMEHUS pa3iioKeHus! QYHKIHI B CTEIIEHHBIE PSI/IbI.

60

Paznoxxenue GpyHKIMH B CTENEHHBIE PAJIBI (4acTh S).
B pe3ynbrare paboThl CTYyJEHT PHOOPETET YMEHUS pa3ioKeHus! QYHKIHI B CTEIIEHHBIE PSI/IbI.

61

Psiapr @ypre (qactsb 6).

B pe3ynbrare paboThl CTYJEHT MPUOOPETET YMEHUsI pa3sioxkeHust QyHKIHN B psiabl Dypbe.

62

[Ipunoxenne YnucaoOBBIX U GYHKITHOHATBHBIX PSIIOB (YacTh 7).

B pesynbrate paboThl CTYICHT NPUOOPETET YMEHHsI TPHOJIMIKEHHOTO BEIYMCIICHHS 3HAUCHU I (DYHKLIUHA,
HPUOTVKEHHOT O BBIYHCIICHHS OTPEISICHHBIX HHTETPAJIOB.

63

[IpunoxeHne YnucaoBBIX U GYHKITHOHATBHBIX PSIIOB (YacTh 7).

B pesynbrate paboThl CTYICHT NPUOOPETET YMEHHsI TPHOJIMIKEHHOTO BEIYKMCIICHHS 3HAUCHU I (DYHKLIUHA,
PHOIMKEHHOr0 BEIYUCIICHHUS OIPEACICHHBIX HHTETPAJIOB.

64

[IpuiioxeHne YUCIOBBIX U PYHKIMOHAIBHBIX PSAAOB (4acTh 8).

B pesynbrate paboThl CTY/ICHT IPUOOPETET YMEHHS TPHOIMIKEHHOr0 perieHus AuddepeHIaIbHbIX
YpaBHEHHUH.

65

Crnyuaiiabie coObITHS (YacTh 1).

B pesynbpraTe paboThI CTyAeHT NPHOOPETET YMEHHUS PEIeHHUS 3aja4aHa KIaCCHIECKOe ONpeesIeHIe
BEPOSITHOCTEM.

66

Cnyyaitabie coObITHS (4acTh 2).

B pesynbraTte paboThI CTYAEHT IPHOOPETET YMEHHMS PEIICHNE 3a/1a4 C UCTIOIb30BaHUIIE TEOPEM CIIOKCHUS
BEPOATHOCTEN U YMHOKEHHSI BEPOSITHOCTEM.

67

Cnyyaitabie coObITHs (4acTh 3).

B pesynbTaTe paboThI CTYISHT NPHOOPETET YMEHHUS PelIeHNe 3aJa4 C UCTIONIB30BaHNE (POPMYIIBI ITOJTHOH
BEPOATHOCTH.

68

Cnyyaitabie coObITHS (4acThb 4).

B pesynbraTte paboThl CTyJeHT IPpHOOPETET YMEHHUS MCTIONb30BaHMA (GopMyisl bepHYH, GopMyITs!
[Tyaccona, oKanpHOHN U HHTETpaTbHON (hopMyn Myaspa-Jlamaca mpu pemeHny 3a1ad.

69

CnyyaitHble BETHYHHBI (4acTh 5).

B pe3yabTaTe pa6OTBI CTYACHT HpI/IO6p€T€T YMCEHUA MOCTPOCHUEC 3aKOHA paCHPCACIICHUA BCpOf{THOCTGﬁ
,HI/ICerTHOﬁ CHy‘laﬁHOﬁ BCJINYNHEI, 6y,HI/IT 03HAKOMJIEH OMHOMHMAJIBLHBIM pacaopeacieHueM,
pacnpenenenueM [lyaccoHa, TeOMETPUUECKUM PACHPEACICHUEM CITydailHON BETMYUHEL.

70

Cnydaiinblie coObITHS (4acTh 6).
B pe3yabTaTe pa6OTBI CTYACHT HpI/IO6p€T€T YMCEHUA BBIMUCICHUA MAaTEMATUYCCKOI'O OXKUIaHUA,
JAUCICPCHUU, CPEAHCTO KBAAPATHUICCKOTIO OTKIIOHEHUS JUCKPETHBIX CHy‘IaﬁHBIX BCIIMYMH.




Ne .
/ Temartuka MpakTHYECKUX 3aHATHI/KPATKOE COJIEpKAHHE
/i
71 |Cnyuaiinble BeTUYUHBI (4acTh 7).
B peEIYIbTATE pa6OTI)I CTYACHT 6y)1€T O3HAKOMJICH C HCHIPCPBIBHBIC CJ'Iy‘-IafIHI:IMH BCIIMYMHAMU.
[Ipuobperer ymMmeHus: HAXOXKeHUs (QYHKLIUK paclpeelIeHns 0 H3BECTHON TNIOTHOCTH pacIipeieIeHHs.
72 |CnyuaiiHble BeIWYHHBI (4aCTh §).
B pe3ynbrate paboThI CTYIEHT OYAET 03HAKOMIICH C OCHOBHBIC 3aKOHBI PACIIPE/ICIICHHS HEMPEPhIBHBIX
CﬂyqaﬁHBIX BCJIMYHWH. HpI/IO6peTeT YMCHUA BBIYUCIICHUC MATEMATUYCCKOI'O O)KUJAaHu A, TUCIICPCUU,
CpE€AHCTO KBAIPATUICCKOI'0 OTKJIIOHCHUA HEIIPEPBIBHBIX CJ'Iy‘-IafIHLIX BCJIMYMH.
4.3. CamocrosiTenpHas paboTa 00yJaromuxcs.
Ne .
Bun camocrositenbHOM paboTh
/i
1 |IloarotoBka K MPaKTUYECKUM 3aHSITHSM.
2 | [loaroroBka K KOHTPOJIBHOU padoTe.
3 [ToaroToBka Kk MPOMEXYTOYHOM aTTECTALIUH.
4 | TloaroToBKa K TEKYyIIEMY KOHTPOJIIO.

4.4. [lpumepHbIil IepeueHb TeEM KOHTPOJIbHBIX paboT
[TpousBoiHast GyHKIIUK OJHOU MMEPEMEHHOM.

HNuTterpupoBanue pyHKIIUM OJTHON TIEPEMEHHOM.
[IpousBoaHast GyHKIIMN HECKOIBKUX EPEMEHHBIX.
Pemenne nuddepeHnmanbHbIX ypaBHEHHM.

Crnyudaiinbie coObITusi. CyyaliHble BEJIMUMHBI.

5. IlepeueHb wu3AaHUM, KOTOpPHIE PEKOMEHAYETCS HCMOJIb30BaTh MPHU

OCBOEHUU JUCHUIUIUHBI (MOAYJIA).

IJJ; bubnuorpaduueckoe onucanue Mecto nocryna

1 Wneun, B. A. Maremarnueckuii anaiaus B 2 4. Yacts 1 B 2 https://urait.ru/bcode/538112
kH. Kuura 1 : yue6uuk mst By3os / B. A. Unbun, B. A. (nata oOpaleHus:
CanoBununii, b. X. CennoB. — 4-e u3za., nepepad. u J01. 25.09.2024). Texer:

— Mocksa : Uznatenscrso FOpaiit, 2024, — 324 ¢. — SMEKTPOHHBIH.
(Beicuiee oopazoBanune). — ISBN 978-5-534-07067-5.

2 | Beicuras MmaremaTunka : yueOHoe nocodue s By3oB / B. C. | https://urait.ru/bcode/468424
[MunaueB. — 8-e uzn., mepepad. u gomn. — Mockaa : (nata obpaieHus:
WznarensctBo FOpaiit, 2021. — 447 c. — (Briciiee 26.01.2024). Texcr:
oOpazoBanue). — ISBN 978-5-534-12319-7. SMEKTPOHHBIH.

3 | CapoBuuuas, 1. B. Maremaruueckuii ananus. [lpenen u https://urait.ru/bcode/539821
HEMPEepPHIBHOCTH (DYHKITUHU OJTHOU MEPEMEHHOH : yueOHOe (nata obparieHus:
noco6ue a1 By3oB / U. B. CagoBauyas, T. H. ®omeHKo ; 25.09.2024). Texcr:

9JEKTPOHHBIN.




noj oomiel penaknueit B. A. Unpunra. — 2-¢ usg., nepepao.

u jgon. — Mocksa : U3narensctBo FOpaiit, 2024. — 115 c.
— (Bricmiee obpazosanue). — ISBN 978-5-534-08473-3.

Myparoga, T. B. ludpdepenunanbupie ypaBHEHHUS :
y4eOHUK U TpakTuKyM ais By30B / T. B. MyparoBa. —
Mocksa : U3natensctBo FOpaiit, 2024. — 435 ¢c. —
(Bricmiee o6pazoBanue). — ISBN 978-5-534-01456-3.

https://urait.ru/bcode/535915
(mata oOparieHus:
25.09.2024). Tekcer:
3JIEKTPOHHBIM.

Kpemep, H. I1I. Teopus BEpOSTHOCTEN U MaTEMaTUYECKAS
CTaTUCTHKA : y4eOHUK U TpakTUKyM s By3oB / H. 111
Kpemep. — 5-e u3n., nepepad. u qomn. — Mockaa :
W3narensctBo KOpaiit, 2024. — 538 c. — (Briciiee
obpazosanue). — ISBN 978-5-534-10004-4.

https://urait.ru/bcode/541918
(mata oOparieHus:
25.09.2024). Tekcer:
3JIEKTPOHHBIM.

Maremaruueckuii ananm3. COOpHUK 3aaHul : yaeOHOE
nocobue 1715t By30B / B. B. Jlorunosa [u ap.] ; mox obmiei

https://urait.ru/bcode/540065
(mata obpareHus:

penaknueit E. I'. ILTIOTHUKOBOW. — 2-€ W3I., HCIIpP. U JOIL. 25.09.2024). Tekcr:

— Mocksa : UznatensctBo FOpaiit, 2024. — 206 ¢. — IMEKTPOHHBIH.
(Beicmiee oopazoBanme). — ISBN 978-5-534-11516-1.
6. IlepeueHbr coBpeMeHHbIX TpodecCHOHAIbHBIX 0a3 JaHHBIX W

UH(GOPMAIIMOHHBIX CIPABOYHBIX CHUCTEM, KOTOpPbIE MOTYT HCIOIb30BaThCA MPH
OCBOCHUH JUCHUTIUIMHBI (MOIYJIIA).

1. Hayuyno-texuunueckas 6udnuorexka PYT (MUUT) http://library.miit.ru

2. OGpa3zoBatenbHas miatdopma s YHUBEPCUTETOB U KoJutemken FOpait
https://urait.ru/

7. IlepeueHb  JUIEH3MOHHOTO W  CBOOOJHO  PACHPOCTPAHIEMOTO
IPOrpaMMHOTO0 OOECIEUYEeHHsl, B TOM YHCIE OTEUECTBEHHOTO ITPOU3BOJICTBA,

HEOOXOIMMOTO ISl OCBOEHUS TUCITUTUTHHBI (MOTYJIS).

Microsoft Office, Microsoft Windows.

8. OmmcaHue MaTepUaIbHO-TCXHUYCCKOW O0a3bl, HEOOXOIUMOW IS

OCYIIIECTBIICHUSI 00pa30BaTEIbHOTO MpoIecca Mo JUCHUIUINHE (MOIYITIO).

Kommbrotep/MoHOOIOK, TOCKA, MPOSKTOP/IKPaH.

9. ®opMa MPOMEKYTOUHOM ATTECTALUM:

DK3aMeH B 3 cemecTpe.
3auer B 1, 2, 4 cemecTpax.

10. OueHouHbIE MaTEpPHUAIIBI.



OueHouyHbIE MaTepualbl, TPUMEHSIEMBbIE MIPU MPOBEICHUHN MPOMEXYTOUHON
aTTeCTalliu, pa3pabaThIBAIOTCA B COOTBETCTBUU C JIOKAJbHBIM HOPMAaTHUBHBIM
aktoM PYT (MUUT).
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