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1. O6mue cBeaeHus O JUCHUIUIMHE (MOTYJIE).

enssMu ocBoeHHs y4eOHOW JUCHUIUIMHBL (Monmyns) «MaTtemaTuka»
SBIIFOTCS:

- 3aKJaJKa MareMaTudeckoro (¢yHIaMeHTa KakK CpeAcTBa HM3y4YeHUs
OKPYAIOILIEro MUpa JJisl YCIEIIHOIO OCBOCHHS TUCLUILIMH €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¢ ()EKTUBHBIX OPraHU3aMOHHBIX U YIIPABICHUYECKUX PEUICHUMN;

- pa3BUTHE JOTUYECKOTO MBIIUICHUS U MOBBIIIEHUE OOILIEr0 YPOBHS KYJIbTYpPHI
CTYJEHTOB.

3ajauaMy OCBOCHUS JUCHMILIMHBI (MOyJis1) «MaTeMaTHKay SBIISIOTCS:

OBJIAJICHUE METOJAMU JIMHEMHON ayireOppl, MaTEMaTHUECKOro aHallu3a,
TEOPHUH BEPOSATHOCTEM.

2. [Inanupyembie pe3ybTaThl 00YUEHUS MO TUCHUTLTHHE (MOJIYIIIO).

[lepeuenp (GopMUpyeMBIX pE3yJbTaTOB OCBOCHHUS 0Opa30BaTEIbHOMN
porpamMmsbl (KOMIIETEHIIMI) B pe3ysbTaTe 00y4eHHUs 10 AUCHUIUIUHE (MOAYIIO):

OIIK-1 - CnocobeH pemarh 3aauu Mpo(ecCUOHANTBHON NESITEIHbHOCTH Ha
OCHOBE HCIIOJIb30BAHMS TEOPETUYECKUX W MPAKTHUYECKHMX OCHOB €CTECTBEHHBIX U
TEXHUYECKUX HAYK, a TAK)KE MaTEeMaTHYECKOTO aImapara.

OOyuenue 1O JUCHUIIIHHE (MOJYJIO) TMpeArnoiaraeT, 4YTo IO €ro
pe3ynbTatam o0ydaronuiics OyaeT:

3HaTh:

- OCHOBHbIE MOHSTHS U TeopeMbl AU depeHnanbHOro ucuncieHus GyHKuum
OJIHOM M HECKOJIbKUX TEPEMEHHBIX;

- OCHOBHBIE TIOHSTHS HWHTErPATLHOTO HWCYUCICHUS (YHKIUN OIHOM U
HECKOJIBKMX IEPEMEHHBIX, Ba)KHEWIIME TEOPEMBI, METOJbl WHTErPUPOBAHUS
MIPOCTEUIINX UHTETPAJIOB;

- OCHOBHBIE MOHSATHUS U TEOPEMBI CITyYalHBIX COOBITUH;

- OCHOBHBIE 3aKOHBI pacIpeie/ICHUs CIy4YallHbIX BEJINYUH;

- MaTeMaTMYeCKHe METOJbl O00pabOTKM W  aHajlu3a  Pe3yJIbTaTOB
CTaTUCTUYECKUX HAOMIOAeHUN (MOHATUS 00paOOTKU BBIOOPKU, TOUYEUYHBIE OLIEHKHU
JIOBEPUTENBHBIX HHTEPBAJIOB).

YMmeTh:



- UHTEPIIPETUPOBATH OCHOBHBIE MOHATHS HA MPOCTHIX MOJEIBHBIX MpUMepax:
pelaTh CUCTEMbl JUHEHHBIX anreOpanvyecKux YypaBHEHUH, BBIUUCIATH MPEAEIH,
BBIYUCIIATH MPOU3BOJHBIC, YAaCTHBIE MPOU3BOAHBIE U Au(QepeHnansl GyHKIHHA,
UCCIIEIOBAaTh CBOWMCTBA (YHKIMHA U CTPOUTH TpaduKH, HaXOAUTh HAUOOJbIINE U
HaUMEHbIINE 3HaYeHUs AuddepeHIupyeMbIX (YHKIUN, HAXOJUTh MPOCTEHIINE
UHTETpaIbl;

- aHAM3UPOBATh PE3YJbTAThl CTATUCTUYECKUX HAOTIOACHUM U JeNaTh Ha UX
OCHOBaHUH KOJMYECTBEHHBIE I KAUE€CTBEHHBIC BHIBOJIBI.

Baanern:

- HaBbIKaMH PEUICHUSI OCHOBHBIX MHKCHEPHBIX 3a/1a4;

- CIOCOOHOCTBHIO TTPOU3BOJIUTH CAMOCTOSITEIBHBIN BEIOOP METOJIOB U CIIOCOOOB
pEIICHUS.

3. O6beM AUCIUTIIUHBI (MOTYJIs).
3.1. O0uas TpyA0€MKOCTb JUCHUIUIUHBI (MOIYJIA).

OO6mast TpyaOeMKOCTh AUCHUILIMHBI (Moayisi) coctaBisier 11 3.e. (396
akaJeMHYEeCKHX Jaca(oB).

3.2. O6bem guciuIUIMHBL (MOAYJsl) B (QopMe KOHTAKTHOM pabOThI
oOydJarommxcss ¢ MeJarorM4eCKUMHM  padOTHUKaAMU U (WIM)  JIHUIAMH,
MPUBJIEKAEMBIMHU K peau3ainii 00pa3oBaTeIbHON MPOTpaMMbl Ha MHBIX YCIOBHSIX,
IIPU MPOBEJICHUHN yUEeOHBIX 3aHITHI:

Konmuectso yacos
Tun yaeOHBIX 3aHITHI Beero Cemectp
Nel | No2 | Ne3 | Ne4
KonrakTHas paboTa Ipu npoBeleHHH YueOHBIX 3aHATHI (BCero): 256 | 64 80 80 32
B tom uucne:
3aHATHSA JIEKITMOHHOTO THITA 112 32 32 32 16
3aHATUS CEMUHAPCKOTO THIA 144 32 48 48 16

3.3. O0beM AUCIUIUIUHBI (MOIynsl) B (pOpMe CaMOCTOSTEIbHON paOOThI
oOyyarommxcsi, a Takke B (opMe KOHTAKTHOM pabOThl OO0ydYaroIuxcs ¢
NeJaroruaecKuMy pabOTHUKAMHU U (WUIH) JTUIIaMU, TIPUBJICKAEMBIMHU K peaTu3alin
oOpa3oBaTeIbHON  MpPOTpaMMBl  HA  HMHBIX  YCJIOBHSX, TIPH  IPOBEIACHUHU
MPOMEXKYTOUHOM arrectanuu coctaBisieT 140 akagemuueckux yaca (0OB).

3.4. ITpu oOy4eHnn MO UHIWBHIYATPHOMY y4eOHOMY TUIaHY, B TOM YHCJIC TIPU
YCKOPEHHOM OOyYe€HUH, 00bEM TUCHUIUIMHBI (MOJYJISI) MOXKET OBITh pPean30BaH
MOJTHOCTBIO B (hOpME CaMOCTOATEIHbHOU paboThl 00yJarommxcs, a Takxke B (hopme



KOHTAaKTHOW pabOThl OOyYaromuxcsi C MeAarormndecKuMu paboOTHUKAMU W (WJIH)
JUIAMH, TPUBJIEKAEMBIMHU K pealiu3aiii 00pa30BaTebHONW MPOrpaMMbl Ha MHBIX
YCIIOBUSIX, TP MPOBEJCHUU IPOMEKYTOUHOM aTTeCTAIINH.

4. ConeprkaHue JUCHUTUIUHBI (MOIYJIA).

4.1. 3aHATHA TEKIIMOHHOTO THUIIA.

/ Temaruka JIEKIIMOHHBIX 3aHATHH / KpaTKOE COJIEpKaHUE
n/m

1 |Matpuipl 1 OnpeeTUTEIIN MaTPHIL

PaccMarpuBaeMble BOIPOCHL:

- BUJIBI MAaTpHIl, ONIEpalliy HaJl MaTpHUIIaMH, CBOMCTBA ONlepallnii Ha/l MATPULIAMU;
- BJIeMEHTapHEIe TPeoOpa30BaHU MATPHIL;

- OTIpeIeTTNTENb KBapaTHOW MaTPHIIEI,

- MUHOp | are0pandecKoe OTIOTHEHHE IIEMEHTA OMPEICITUTEIIS,;

- CBOWCTBA OIpEACIUTENCH;

- oOpaTHas MaTpuIa 1 e€ CBOHCTBA;

- MAaTPUYHBIE YPaBHEHUSI,

- paHT MaTpPHIIbL.

2 |Cuctemsl muHEWHbIX anredpandeckux ypaBHenuit (CJIAY) (vacts 1).
PaccMarpuBaeMble BOIIPOCHL:

- pemienue CJIAY meronom Kpamepa;

- pemerne CJIAY mMeTonoM oOpaTHOM MaTpHIIHL.

3 |Cucremsl muHeiHBIX anreOpanyecknx ypaBaeHnuit (CJIAY) (qacts 2).
PaCCManI/IBaeMLIC BOIIPOCHI:

- pemuenne CJIAY metogom ["aycca;

- obmiee pemenue ogHopoaHo CJIAY.

4 |BextopHas anredpa (dactsb 1).

PaccmarpuBaemble BOIPOCHL:

- BEKTOPBI, ACHCTBUS HaJl BEKTOPaMH;

- BEKTOpHBIE IpocTpanctea V1, V2 V3;

- IMHEWHas 3aBUCHMOCTh BEKTOPOB;

- KpUTEPUH THHEHHON 3aBUCUMOCTH JIBYX, TPEX U YETBIPEX BEKTOPOB;

- 0a3uc Ha NPSIMOM, Ha TUIOCKOCTH M B IPOCTPAHCTBE;

- KOOpAMHATHI BEKTOPa B 3aaHHOM Oaswmce;

- IMHEHHBIE OTIepaIluy HaJl BEKTOPaMHU B KOOPAMHATHOH Qopme;

- YTOJI MEKAY IBYMSI BEKTOpaMHU;

- OpPTOTOHANBHAS MPOEKINS BEKTOPa Ha HAINIPaBJICHNE IPYTOT0 BEKTOPA U €€ JINHEHHbIE CBOWCTBRA,

- CKaJSIPHOE TIPOM3BE/ICHHUE BYX BEKTOPOB, €T0 are0pandeckrue CBONCTBA;

- OPTOTrOHAIBHOCTb BEKTOPOB;

- HaX0KJIeHHEe AJTMHBI BEKTOPA U YIa MEXJly BEKTOpaMH IPH MOMOIIY CKAJISIPHOTO MPOU3BEACHUS;
- OPTOHOPMHUPOBaHHEKIN 6a3uc B V3;

- KOOpJMHATHI BEKTOpPAa B OPTOHOPMUPOBAHHOM 0a3uce Kak MPOEKIMH ATOTO BEKTOpA Ha HaIlpaBJICHHE
0a3MCHBIX BEKTOPOB;

- (hopMyITBI A1 BRIYHMCICHUS CKAISIPHOTO MPOU3BECHNS, IIIMHBI BEKTOPA, KOCHHYCA YIiIa MEXy BEKTOPaMH
4yepe3 KOOPIUHATHI BEKTOPOB B OPTOHOPMHUPOBAHHOM 0a3uce;

- HaNpaBISIOLINE KOCHHYCHI BEKTOPA, UX CBOHCTBO;

- yCIOBHE KOJUIMHEAPHOCTH BEKTOPOB B KOOPANHATHOH (opme;

- opueHTanus 6as3uca, IpaBbIC U JICBBIE TPOWKN BEKTOPOB.




TemaTuka JIGKLIMOHHBIX 3aHATUN / KPaTKOE CO/IepIKaHue

Bekropnas anrebpa (4acTsb 2).

PaCCManI/IBaeMLIe BOIIPOCHI:

- BEKTOPHOC NPOU3BCACHUC ABYX BEKTOPOB, €0 I‘eOMeTpI/I‘{eCKI/Iﬁ M MEXaHWYECKUM CMBICII; - anre6pa1/1qec1<ne
CBOMCTBA BCKTOPHOI'O MPONU3BEACHUS,

- BBIYUCJICHUC BEKTOPHOI'O MPOU3BEACHUA B OPTOHOPMUPOBAHHOM 633I/IC3;

- CMCIIIaHHOC MPOU3BCIACHNC BEKTOPOB, €TO FeOMeTpI/IquKI/Iﬁ CMBICII;

- anreOpanyecKkre CBOWCTBA CMEIIAHHOTO MPOU3BEACHHS;

- BEIYMCIICHHE CMEIIAHHOTO IIPOU3BEICHHS B OPTOHOPMHPOBAHHOM 0Oaswce;

- YCJIOBHE KOMIUIAHAPHOCTHU TPEX BEKTOPOB;

- BEIYMCIICHUE JUTMHBI OTPEe3Ka, IUIOIAAeH mapajiesiorpaMMa U TpEyrolbHAKa, 00bEMOB MapajuieNienuea u
TeTpas’apa.

AHanutHueckas IreoMCTpusl. HpHMaH Ha IIJIOCKOCTH.
PaccmarpuBaeMble BOIIPOCHL:

- pa3nUYHbIe BUIBl YPAaBHEHUS NPSAMBIX;

- B3aMMHOE PACIIOJIOKEHUE TIPSAMBIX;

- PacCTOSIHHE OT TOUKH JI0 TIPSIMOHA.

AHanutuueckas reomerpus. [Ipsimas ¥ I0CKOCTh B IPOCTPAHCTBE.
PaCCManI/IBaCMLIe BOIIPOCHI:

- pa3jIn4HbIC BUABI ypaBHCHI/Iﬁ MpsAMBIX U HHOCKOCT@P‘I;

- B3aMHOE€ PAcCIIOJIOKCHHUEC MTPAMBIX U HHOCKOCTGI‘/II;

- paCcCTOAHUE OT TOYKHU 0 IJIOCKOCTH U OO HpHMOﬁ.

ITnockue KPHUBBIC BTOPOI'O ITOPAIKA.

PaccMarpuBaeMble BOIIPOCHL:

- auunnc, TunepOoia, mapadosa 1 UX reoMeTpUIecKre CBOWCTBA;
- 9KCIIEHTPHUCUTET U AUPEKTPUCHI;

- KAHOHMYECKHE YPaBHEHUsI KPUBBIX BTOPOTO MOPSIIKA.

Teopus npenenos (4acTs 1).
PaccmarpuBaemble BOIPOCHL:

- OIIpeICTICHHUS;

- MOHATHE (PYHKIIUH U CIIOCOOBI e€ 3aaHus;
- YHCIIOBBIE MTOCTIEIOBATEIBHOCTH;

- TIpeJIeJT I0CIeI0BAaTEIbHOCTH;

- OJTHOCTOPOHHHE TIPE/ETIBI.

10

Teopus npenenos (4acTsb 2).
PaccmarpuBaemMblie BOpOCHI:

- Ipezie] MOHOTOHHOI OCNIEA0BATEIbHOCTH;
- TEOPEMBI O IIPEAETIAX;

- IEPBBII U BTOPOH 3aMe4aTeIbHbII IPEIE.

11

[IpuéMsbl pacKkpbITUS HEONIPEAECIEHHOCTEN.
PaccmarpuBaemble BOIPOCHI:

- OECKOHEYHO MaJible (QyHKIUH;

- 3KBMBAJIEHTHOCTh OECKOHEUYHO MAJIbIX q)yHKIII/II\/'I;
- IPUEMBI PACKPBITUS HEONPEAEIEHHOCTEN.

12

HenpepriBHOCTH QyHKITHH.

PaccmarpuBaemble BOIPOCHI:

- oTpesierieHne npenena GyHKINY,

- HelpephIBHBIE (QyHKINY;

- OCHOBHBIC TEOPEMBI O HENPEPHIBHBIX (PYHKIMAX;

- U30JINPOBAHHBIE TOUKH Pa3pbiBa M X KIACCU(PUKAIINL.

13

[TpousBoaubie u muddepennrans GyHKIUA (9acTh 1).




TemaTuka JIGKLIMOHHBIX 3aHATUN / KPaTKOE CO/IepIKaHue

/1
PaccMarpuBaeMbie BOIIPOCHL:
- TIOHSTHE TIPOU3BOIHO;
- IPOU3BOAHAS (YHKIHY;
- IIPaBHJIA BBIYMCIICHUS [IPOU3BOIHBIX;
- IPOM3BOAHAS CIOKHOM QYHKIHH;
- iorapudmMuYecKas HPOU3BOIHAS;
- IPOM3BO/IHAS TOKA3aTEIBHO-CTEIICHHON ()YHKINH;
- IPOM3BOAHASI HESIBHOW ()yHKIHUH;
- nudeperHnnpoBanue GYHKINH 331aHHONW B MapaMeTPUIECKON Gopme;
- muddepeHnnan GyHKIHM.
14 |IlpousBonubie u quddepeHransl GyHKIUU (acTh 2).
PaccMarpuBaeMble BOIPOCHL:
- MPOU3BOJHLIC BBICIIUX MMOPSAIKOB.
- nuddepeHnnabl BHICIIUX TOPSAKOB.
- TeopemMa 0 QYHKIHSX.
15 |IlpousBomubie u qudepeHIramsl GyHKIUU (4acTh 3).
PaccMarpuBaeMbie BOIIPOCHL:
- mpasmwio Jlonmrans;
- opmyna Teitnopa;
- OKCTPEMYM U MHTEPBaJIbl MOHOTOHHOCTHU q)yHKL[I/II/I.
16 |[IpousBonnbie u auddepenunanst GQyHKIUN (4acThb 4).
PaccMarpuBaeMble BOIPOCHL:
- FiCCIeIOBaHue MOBeICHN QYHKIHIA C TOMOIIBIO POU3BO/IHBIX;
- BBIIIYKJIOCTh, BOTHYTOCTh, TOUKH Meperunba;
- ACHMIITOTBI 1 O0IIast CXeMa UCCIIeJOBaHMs (HYHKIHH.
- MICCIIEI0BaHHUE MTOBeICHHS (DYHKIHIA C ITIOMOIIBIO IPOU3BOIHBIX.
17 |Heonpenenenuslii nuTerpan (4acts 1).
PaccmarpuBaemble BOIPOCHL:
- ompeJeneH s MepBO0Opa3Hoi QYHKIMHI M HEONPEASIEHHOTO HHTErpaa;
- OCHOBHBIE CBOWCTBA HEOIPE/IEIEHHOTO HHTETpaJia;
- TabJIMIa OCHOBHBIX UHTETPAJIOB;
- HeTIOCPE/ICTBEHHOE HHTErPUPOBAHHE;
- METO[] IOICTAHOBKH;
- METO/] HHTErPUPOBAHHS 10 YACTSIM.
18 |HeonpeneneHHbIi HHTETpAN (YacTh 2).
PaccMarpuBaeMbie BOIIPOCHL:
- pasnokeHue parMoHaIbHON QYHKIIMK Ha dJIEMEHTapHBIC APOOH;
- HHTErPUPOBaHHE PAIIHOHAIBLHBIX JPOGEi.
19 |HeonpeneneHuslii uaTerpai (4acts 3).
PaccmarpuBaemble BOIPOCHI:
- HHTETPUPOBAHKE UPPALMOHATBHBIX (YHKIIHIA;
- nHTerpupoBanue uddepeHanbHbIX OMHOMOB.
20 |HeonpeneneHHblit mHTETpa (4acTh 4).
PaccMarpuBaeMbie BOIIPOCHL:
- HHTETPUPOBAaHUE TPUTOHOMETPUIECKUX (DYHKITHIA.
21 |OnpeneneHHbII UHTETpAI.

PaccmaTpuBaemble BOIPOCH:

- 3aJ1a4M, IPUBOISIINE K HEOTIPEICIICHHOMY HHTETPALY;

- OIpe/IeTICHHBII HHTErpajl Kak peiesl HHTETPAIbHBIX CYMM;

- TeopeMa 00 MHTErpUPYEMOCTH KyCOYHO-HENPEPBHIBHBIX (hYHKIIMH;
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TemaTuka JIGKLIMOHHBIX 3aHATUN / KPaTKOE CO/IepIKaHue

- FEOMETPUYECKast HHTEPIPETAIHS OMPEACICHHOTO HHTETrPaja;

- OCHOBHBIC CBOMCTBA ONPE/ICICHHOTO HHTErPaia;

- TEOpeMBbI 00 OLICHKE U O CPEAHEM 3HAUCHHU;

- ONPE/ICTICHHBIA HHTErPAJI C IEPEMEHHBIM BEPXHUM IMPEIIEIIOM H TEOpEeMa O €ro MPOU3BOIHOIM;
- opmyna Herotona-Jleliouuna;

- BBIYUCJICHUC OTIPE/ICICHHBIX HHTETPAJIOB MOJICTAHOBKOW U 110 YaCTSIM.

22

[IpuiioxeHue onpeneseHHOro HHTerpaa.

PaccmaTpuBaemble BOIPOCH:

- BBIYHCJICHHE IUIOMAAEH MIOCKUX (pUryp, OrpaHMYEHHBIX KPUBBIMH, 33JaHHBIMHU B JIEKAPTOBBIX
KOOpJHMHATaX, MapaMeTPUIECKUX U B TOJIIPHBIX KOOPAMHATAX;

- BBIYUCIICHHE 00BEMOB TeJl 10 ILIONAsIM IIONIEPEUHBIX CEYeHUI U 00BEMOB TeJl BPAILECHNUS;
-BBIYHCIICHUE ATMHBI JYTY KPUBOH U IUIOLIAAN IOBEPXHOCTU BPAILCHHUSL.

23

HecoOcTBeHHBII HHTETpAT.

PaccmarpuBaeMble BOIIPOCHL:

- HecOOCTBEHHbIE HHTETPAJIBI IT0 OECKOHEYHOMY MPOMEXKYTKY (1-ro pona);

- HecOOCTBEHHbIE HHTETPAIBI OT HEOTPAaHMYCHHBIX (DYHKIMH Ha OTpe3ke (2-To pona);
- IPU3HAKH CXOJMMOCTH HECOOCTBEHHBIX HHTETPAJIOB;

- abCOJIOTHAS U YCIIOBHAs CXOIUMOCTH;

- HecOOCTBEHHBIE MHTETPAJIBI ¢ HECKOJIBKIMHU OCOOCHHOCTSIMH.

24

OYHKIHS HECKOJIBKUX MEPEMEHHBIX (4acTh 1).
PaccmarpuBaeMble BOIIPOCHL:

- (hyHKLMS HecKoJIbKUX nepeMeHHbIX (DPHIT);

- rpadux OHIT;

- npuMeps! GHIT 1 ux reomerpuueckoe NpeACTaBICHUE;

- TUHAH (TIOBEPXHOCTH) YPOBHS,

- OKPECTHOCTH, OTKPBITHIE, 3AMKHYTBIE U OTPaHUYEHHBIE MHOXKECTBA;
- CBSI3HBIE MHOXKECTBA, 00JIaCTH;

- npeaen OHII;

- 0ecKOHEYHO MaJible ¥ OeckoHeuHo Oosbine OHIT;

- HenpepbiBHOCT, OHIT B TOUuKe, HA MHOXKECTBE;

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

25

@DyHKIUS HECKOJIBKHUX MEPEMEHHBIX (4acTh 2).

PaccmaTpuBaemble BOTIPOCH:

- yactHble ipon3BogHbie HIT 1 X reomerpuyeckast HHTEpIIpETaUs IS n= 2;
- mudpdepennmupyemsre GHIT;

- HEOOXOMMBIE U IOCTaTOYHBIE YCIOBHS AU HEepEeHIUPYEMOCTH;

- NOJHBINA tuddepenua;

- BOCCTaHOBJICHHE (DYHKIIMH IO €€ TOJTHOMY JudepeHipany;

- nupepeHIUpyeMOoCTh CIOXKHON (HYHKITUY;

- yacTHas U nosiHas npousBogHsie OHII;

- HIHBApUAHTHOCTH ()OpMEI iepBoro auddepennuana.

26

OyHKIUS HECKOJIBKHUX MEPEMEHHBIX (4acTh 3).

PaccmarpuBaeMbie BOIPOCHI:

- YaCTHBIC IPOM3BOHBIC U AU (epeHIInaBI BEICITNX TTOPSIKOB;

- marpuua ['ecce;

- TeopeMa O HE3aBUCHMOCTH CMEIIAHHBIX YACTHBIX MPOHU3BOIHBIX OT MOpPsaKa AU GepeHIIUPOBAHNUS;
- npumenenne auddepennuana GHIT x mpuOIMKEHHBIM BEIYHUCICHHUSIM;

- (popmymna Teiinopa 11t QYHKIIMHA HECKOIBKIX IEPEMECHHBIX;

- HeSIBHO 3aJJaHHBIC (DYHKIINH;

- TeopeMa O HeSIBHOW ()yHKITHH.




/o

TemaTuka JIGKLIMOHHBIX 3aHATUN / KPaTKOE CO/IepIKaHue

27

@YHKIMS HECKOJIBKUX MEPEMEHHBIX (4acThb 4).

PaccmaTpuBaeMble BOIIPOCHI:

-npoussoanas OHII no HanpasieHu1o;

-rpaJueHT (YHKIUH U €T0 CBOUCTBA;

-ypaBHEHUs KacaTeJIbHOI U HOpMaJIH K JIMHUU YPOBHS (DYHKIMY JBYX NIEPEMEHHBIX;
-KacaTeJbHas IIOCKOCTh U HOPMallb K IIOBEPXHOCTH.

28

@YHKIMS HECKOJIBKUX IEPEMEHHBIX (4acTh 5).
PaccmaTpuBaemble BOIPOCH:

- akctpemym OHIT;

- He00XOAUMBIC M TOCTAaTOYHEIE ycaoBus skcTpemyma OHII;

- 4aCTHBIN ciiyuail — (yHKLUS IBYX [IEPEMECHHBIX;

- YCJIOBHBIH AKCTpeMyM (QYHKINHU JBYX NEPEMEHHBIX;

- hynkuus Jlarpanxa;

- HeO0OXOAMMBIC U TOCTATOYHBIC YCIOBUS YCIOBHOTO DKCTPEMYMa;

- HaXOX/IeHHEe HauOOJIbIIET0 ¥ HAMMEHBIIIEr0 3HaYeHHI (DYHKIMHU JIBYX NIEPEMEHHBIX B 3aMKHYTOH 00J1acTH.

29

JBoiiHoit mHTEerpan (yacth 1).
PaccmaTpuBaeMblie BOPOCHI:

- IOHATHE IBOMHOIO MHTErpasa, CBONCTBA;

- BBIYHCIIEHUE JBOMHOIO HHTErPana;

- paccTaHOBKa MPEJESIOB HHTETPUPOBAHMUS;

- IBOMHBIEC UHTETPAJIbI B IOJISIPHBIX KOOPAMHATAX;
- IPUJIOKECHHUE JBOMHOIO UHTETpaIa.

30

JIBoriHO# mHTETpai (4acTh 2).
PaCCManI/IBaeMLIC BOIIPOCHI:

- HBOﬁHLIe HWHTETpaJibl B TOJSIPHBIX KOOPpAHWHATAX,
- IPAJIOKCHUEC HBOﬁHOFO HHTETpaJia.

31

KpuBonunelinble naTerpaisl (4actsb 1).

PaccmarpuBaemble BOIPOCHL:

- OMPCACIICHUEC, BBIYUCIICHUC, CBOMCTBA U MIPUMECHCHHUC KpHBOHHHeﬁHOFO HUHTETpaJia I€PBOTO poaa,
- 33/1a4a OIpeaeNeHus padoThl MEPEMEHHON CHIIbI Ha KPUBOJIMHEHHOM MYTH;

- oIpeJieIeHre, CBOICTBA 1 BHIYMCIICHNE KPUBOJIMHEHHOT'O HHTErpajia BTOPOTo po/a.

32

KpuBonuHelinble nHTErpansl (4acTh 2).

PaccmaTpuBaemble BOTIPOCHI:

- (hopmyia ['prHa U1 OZTHOCBSA3HBIX O0NACTEH;

- YCIIOBUSI HE3aBUCUMOCTH KPHUBOJIMHEHHOTO MHTErpaja OT IIyTH HHTETPUPOBAHMUS;

- BEIYHCIIEHHE KPUBOJIMHEHHOTO MHTETpasa OT MOJIHOro Andepennuaa;

- popmyna Herotona-JleiOnuma;

- HaXOXXJIeHne (PyHKINH 110 ee MOoTHOMY AuddepeHInany ¢ TOMOIIbI0 KPUBOITHHEHHOTO HHTETpaa.

33

Huddepennmanbabie ypaBHEeHHS (4acTh 1).

PaccmarpuBaemble BOIPOCHI:

- o0mmue cBeneHus o nudhepeHnaNTbHBIX YPaBHEHHAX (OCHOBHBIC HOHATHUS; 381a4H, TIPUBOJIAIINE K
HOHATHUIO TU(]. ypaBHEHNUI);

- nudepeHraNbHbIe YPaBHEHHS C Pa3/eIIOMNMI NepeMEHHBIMI;

- ogHOpoAHEIe qu(depeHINaIbHbIE YPABHEHHUSL.

34

Juddepennmanbabie ypaBHEHHS (4acTh 2).

PaccmarpuBaemble BOIPOCHI:

- muHelHbIe TudQepeHITnanbHbIe YPaBHEHS,

- ypaBHeHue bepnynu;

- ypaBHEHUs B NONHBIX Juddepenimanax, THTErPUPYIOMIHIA MHOKHUTEIb.

35

HMuddepennmanbapie ypaBHEHHS (4acTh 3).
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TemaTuka JIGKLIMOHHBIX 3aHATUN / KPaTKOE CO/IepIKaHue

PaccMarpuBaeMbie BOIIPOCHL:

- ocoOble ToukH 1 ocobble perenus O/1Y nepBoro nopsnka;
- ypaBHEHHUs, He Pa3pEIICHHBIC OTHOCUTEIILHO MPOU3BOIHOM;
- METOJI BBEJICHUS [IApaMeTpa;

- ypaBHenus Jlarpan-xa u Kiepo;

- hopmynupoBka Teopemsl Koy,

- IUCKPUMHUHAHTHAS KPHBAsL.

36

Juddepennmanbapie ypaBHEHHS (4acTh 4).
PaccMaTpuBaembie BOIPOCH:

- 3agada Komm;

- (bOpMyJ'II/IpOBKa TCOPEMbI Komm JUJIsL ypaBHeHI/Iﬁ BBICIICTO MTOPAAKA,
- HCKOTOPBIC THUIIBL ypaBHeHHﬁ, JOMYyCKaroIUX NOHMKCHUEC IMMOPAAKa.

37

Huddepenunansupie ypaBHeHUs (4acTh 5).

PaccmarpuBaeMble BOIIPOCHL:

- nuHeWHbIe TuddepeHIraNTbHbIe YpaBHEHHS BBICIINX TTOPSAKOB;

- CBOHCTBa IMHEHHOTO A HEepeHINATHLHOTO OIIepaTopa;

- CBOMCTBA PELUEHUI JIMHEHHOTO YpaBHEHHUS;

- TMHEWHO 3aBUCHMBIC U HE3aBUCHMBIC CHCTEMbI (DyHKIIUIA;

- ompenenuTeNs BpoHCKOTO0, €ro cBOWCTBA I CHCTEMBI PEIICHUH TMHEHHOTO;
- OTHOPOJTHOTO YpaBHEHHs MOPSIIKA N U VIS POU3BOJIBHOM CHCTEMBI (DYHKIIHIH;
- bynnamenranbhas cuctema pemeHuii (PCP) 0JHOPOIHOTO THHEHHOTO YPaBHEHUS;
-TeopeMa 0 CTPYKType 0OIIero peneHus JIMHEHHOTO OAHOPOIHOTO YPaBHEHUS;
- obliee pelieHre JINHEHHOTro HEOJHOPOAHOTO YPaBHEHHUS,

- TEOpeMa O ero CTPYKTYpe.

38

Juddepennnanbapie ypaBHeHUs (4acTh 6).

PaccmarpuBaeMblie BOpOCHI:

- nuHeWHbIe TuddepeHranTbHbIe YpaBHEHHS C TOCTOSHHBIMU KO3 HITEHTaMY;

- noctpoenre OCP B caydae pa3mUUHBIX KOPHEH XapaKTEPUCTHUECKOTO yPaBHEHNUS;
- Cllydall KpaTHBIX KOPHEH XapaKTepUCTUUECKOI0 YPABHEHUS;

- CTPYKTYypa 4acTHOT'O PEIICHUsI HEOHOPOIHOTO JINHEHHOTO TU(PepeHIINATbHOIO YPABHEHHS C

MOCTOSTHHBIMU KO3 (UITMEHTAMH U KBA3UMHOTOUJIEHOM B TIPABOW 4acTH;
-MeTroa Jlarpanxa Bapvalii NOCTOSIHHBIX.

39

Cucremsl nuddepeHInanbHbIX ypaBHEHUN

PaccmaTpuBaemble BOTIPOCHI:

- HOpMaJbHbIe cucTeMbl T depeHInaIbHBIX YpaBHEHN;

-3aga4a Komu u Teopema Komu cymecTBoBaHUS U €AMHCTBEHHOCTH peleHus (0e3 1oK-Ba)
- CBEJICHHE CUCTEMBI K OJJHOMY YPaBHEHHIO IOPsIKA 1.

>

40

YucnoBele U QyHKIIMOHAIBHBIE Psiibl (4acTh 1).
PaccmarpuBaemble BOIPOCHI:

- OCHOBHBIE TIOHATHS;

- PSIA TEOMETPHYECKON TIPOTPECCHH;

- HEOOXOAMMBII MIPU3HAK CXOAUMOCTH YUCIOBOTO PsijIa;
TapMOHUYECKUH ps.

41

YucnoBble M QYHKIIMOHAIbHbIE PABI (4acTh 2).
PaccmarpuBaeMbie BOIIPOCHL:

- IPU3HAKHU CXOJAUMOCTH 3HAKOIIOJIOKUTEIIBHBIX PAI0B,

- IPU3HAKU CPABHEHUS,

- mpu3Hak JlamamOGepa;

- mpu3Hak Koy (pagukanbHBIN, HHTETPaTbHBIN).

42

Yucnossle 1 QpyHKIIMOHANBHBIE psibl (HacTs 3).
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TemaTuka JIGKLIMOHHBIX 3aHATUN / KPaTKOE CO/IepIKaHue

PaccmarpuBaeMble BOIIPOCHL:
- IPU3HAKH CXOAUMOCTH 3HAKOTIEPEMEHHBIX PsIOB: Mpu3Haku Jleiibuuia, Adens u Jupuxie;
- YCIIOBHAS ¥ aGCONIOTHAS CXOAUMOCTh 3HAKOTIEPEMEHHOTO Psia.

43

YuciioBbie U GyHKITMOHAIBHBIC PAIBI (HacTh 4).

PaccMarpuBaeMble BOIIPOCHL:

- (yHKUHOHAIEHBIC PAMBL;

- 00J1aCTh CXOQUMOCTH;

- paBHOMEpHAas CXOOUMOCTh, IIpU3HaK BelepmTpacca;

- TEOPEMBI O HENPEPHIBHOCTH CYMMBI, IOYJICHHOM HHTETPUPOBAaHHUH U U HEepeHIINPOBAHUN PABHOMEPHO
CXOIAIIUXCS PAIOB.

44

YuciioBbie M GyHKITMOHATBHBIC PSAIBI (HacTh S).

PaccMarpuBaeMble BOIIPOCHL:

-CTCIICHHBIC PAbI;

-TeopeMbl AGers;

-paanyc CXoAuMOCTH U (1)0pMyJIa JJIs1 €0 BBIYHMCIICHUA,

-TCOPEMBI O IMOWICHHOM UHTCTPHUPOBAHUU U ,I[I/I(i)(i)epeHHI/IpOBaHI/II/I CTCIICHHBIX PANOB.

45

UucnoBsie U GyHKITMOHATBHBIC PSIIBI (4acThb 6).
PaccmaTpuBaemble BOTIPOCH:

- psn Teiinopa;

- KpuTepuil cxoquMocTH psina Teiinopa K NCXOHOH QYHKINH;
- paabl MakiopeHa,

- pa3nokeHue QYHKIHIA B CTCIICHHBIC PSIJIbI;

- pa3noKeHHe OCHOBHBIX 3JIEMEHTapHBIX (YHKIIH;

- METO/IbI BBIBOJIA PA3JIOKEHUH CIIOKHBIX (QyHKIHUI.

46

[IpumeHeHne YMCIOBBIX U PYHKIIMOHAIBHBIX PSAIOB.
PaccmaTpuBaemble BOTIPOCH:

- NpUOIMKEHHOE BBIYUCIICHNE 3HAUeHUH (PyHKINI;

- IPHOJIIDKEHHOE BHIYUCIICHHE ONIPEACICHHBIX HHTETPAJIOB.

47

YucnoBsle U PYHKIIMOHAIBHBIE PSIIBI.
PaccmarpuBaemble BOIIPOCHL:

- paasl Oypee;

- paznoxenue GyHKIUH B psix Dypoe.

48

Yucnoble U GYHKIIMOHATBHBIE PAJIBL.
PaccmarpuBaeMbie BOIIPOCHL:

- naTerpan Pypee;

- mpeobpa3zoBanue Dypre.

49

Crnyyaiinbeie coObITHS (dacTh 1).

PaccmarpuBaemble BOIPOCHI:

- MOHATHE CIYIalHOTO COOBITHS,

- IPOCTPAHCTBO DJICMCHTAPHBIX CO6BITI/II7E

- COCTaBHBIC CO6LITI/I$I, ﬂeﬁCTBHH Ha g CO6I)ITI/I$IMI/I;

- anreOpa coOBITHI Kak 0/1Ha W3 MHTepIpeTanuii anreopsl byns;

- AMarpaMMmbl BCHHa;

- KIIACCUYCCKOE, CTATUCTUYCCKOC U I'COMCTPUICCKOC OIIPEACICHUC BEPOATHOCTHU,
- IOHATHE 00 aKCHOMAaTHYECKOM ONPCACIICHUN BEPOATHOCTH.

50

Crnyyvaiinbeie coOBITHS (HacTh 2).
PaccmaTpuBaemble BOIPOCH:

- TEOPEMBI CI0KEHHS 1 YMHOXKCHUS BEPOSITHOCTEH;

- YCJIOBHAS BEPOSTHOCTB;

- (hopmyia osHOM BeposiTHOCTH U popmyna baiieca.
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TemaTuka JIGKLIMOHHBIX 3aHATUN / KPaTKOE CO/IepIKaHue

51

Crnyuaitabie coObITHS (4acTh 3).
PaCCManI/IBaeMLIe BOIIPOCHI:

- hopmyna bepryiy;

- JIOKaJIbHagd 1 UHTCTpaIbHasA TCOPEMbI Jlannaca.

52

Crnyqaitabie coOObITHSA (YacTh 4).
PaccMaTpuBaeMbie BOIPOCH:
- OTKJIOHCHHE OTHOCHTEIBLHOM YaCTOTHI OT ITOCTOSTHHOM BEPOATHOCTH B HE3aBUCHUMBIX MCTIBITAHUAX.

53

CrnyualiHble BEJIMUMHBI (4acTh 5).
PaccmaTpuBaeMble BOIPOCHI:

- OHSITHE 00 OJJTHOMEPHOMW CITy4aifHOI BeNNYMHE;
- JUCKPETHBIE CIIyYaiHbIC BETHYHHBI.

54

CrnyuaiiHble BeJIMUUHBI (4acTh 6).

PaccMarpuBaeMble BOIPOCHL:

- 3aKOH pacupeeNeHns JUCKPETHOHN ciTydyallHOM BEJTMUHHBI,
- (pyHKIIMS pacmpeneeHus u ee CBOICTBa.

55

Crny4aifHble BETUYUHBI (4acTh 7).
PaCCManI/IBaCMLIC BOIIPOCHI:

- HCIPEPBLIBHLIC CHy‘IaﬁHbIe BCJIMYUHBI,

- (hyHKLMS TUIOTHOCTH PacIIpeie/ICHUs] U ee CBOICTBa.

56

CrnyuaiiHble BeTMUUHBI (4acTh §).

PaccMarpuBaeMble BOIIPOCHL:

- MATCMAaTHYICCKOC OKUAAHUC, TUCIICPCUA U CPCAHECC KBAAPATHUIHOC OTKIIOHCHHUC HCHpCpBIBHOﬁ CHy‘IafIHOfI
BCJIIMYUHBI,

- OCHOBHBIC 3aKOHBI paCIIpEACICHUS.

4.2. 3aHATHS] CEMUHAPCKOTO THUIIA.

[IpakTrueckue 3aHATHS

o/

TemaTuka MpakTHYECKUX 3aHATUN/KPATKOE COJEPKaHNE

Martpuiisl u onpeaenuTeny Matpuil (4acts 1).
B pe3ynbrare paboThI CTYACHT MPHOOPETET YMEHUS: BBITIOJHEHNE TUHEIHBIX ONlepaluii Ha/l MaTPHUIIAMH,
BBIYMJICHUS OTIPEIEIUTENEH BTOPOTO U TPETHETO MOPSIIKOB.

Martpuiisl ¥ onpeaeauTenn MaTpull (4acTs 2).
B pesynbTaTte pabOTHI CTYIEHT IPUOOPETET yMEHUs: HAXOXKACHHE 00paTHOM MaTpULbl, HAXO0XKIEHHE PaHra
MaTpPULBL, PELICHUEe MATPUYHBIX YPAaBHEHUH.

Cuctembl TuHeHHBIX anreOpandeckux ypaBHenuil (CJIAY).
B pesynbrate paboThl cTyaeHT npuodpereT HaBbIku pentenust CJIAY meronom Naycca, Kpamepa.

Bekropnas anre6pa (yacts 1).
B pesynprare paboThl cTyIeHT IPHOOPETET YMEHNS IPUMEHEHHUS CKaIPHOTO, BEKTOPHOTO, CMEIIAHHOTO
IMPOM3BEACHUA BEKTOPOB K PCHICHUTIO 3a/1a4.

AHanmuTryeckasi reoMeTpus (4acth 1).

B pe3yibTare pa6OTI)I CTYACHT 6yH€T O03HAKOMJIEH CO CITIOCOOaMM 3aJaHuc HpHMOﬁ Ha IJIOCKOCTH
Ppa3JIMYHbIMU CHOCO6&MI/I, B3aNMMHOC PACIIOJIOKEHHNE JIBYX MPAMBIX Ha IJIOCKOCTH, HpI/IO6p€TCT YMEHUA
BBIYUCJICHUC PACCTOAHUA OT TOYKU OO l'IpS{MOﬁ.

[Ipsimast ¥ IIOCKOCTh B IPOCTPAHCTBE (YacTh 2).
B pesynbrare paboThl CTYACHT OyIeT 03HAKOMIIEH CO CTIOc00aMu 3aJaHusI PSIMOM B MPOCTPAHCTBE,
B3aUMHBIM PaCIOJIOKEHHE TPSAMOIl U MJIOCKOCTH, TPUOOPETET HABBIKU 33JaHUs] YPABHEHUSI IUIOCKOCTH B




TemaTnka MpaKTHUECKUX 3aHATHI/KPATKOE COJIEpKAHNUE

HPOCTPAHCTBE.

ITnockue KPHUBBLIC BTOPOTI'O ITOPAIKA.
B pe3yabTare pa6OTI)I CTYACHT npn06peTeT YMEHHA NOCTPOCHUE SJIJIUIICA, FI/IHCPGOJ’ILI, napa60m,1,
HaXO0XKXACHUEC SKCHECHTPUCUTETA U TUPCKTPUCHI.

Teopus npenenos (yacts 1).
B pesynprarte paboThl cTyIeHT IPpHOOpETET YMEHUS IOCTPOCHUE TTOCTPOCHNE TPahUKOB PYKINHA.

Teopus npenenos (4acTsb 2).
B pe3yiabTare pa6OTI)I CTYACHT an06peTeT YMCEHHUA: paCKpPbITUC HeOHpe)IeHeHHOCTeﬁ B nipeaeciax,
BBIYUCJICHUC IMICPBOIr0 1 BTOPOTO 3aMCUATCIIbHBIX IMPCACIIOB.

10

[Tpuémbl packpbITUsI HEONPeAeAEHHOCTEH (JacTh 3).
B pesynbrate paboThl CTyACHT IPUOOPETET YMEHUS UCTIOIh30BAHUS OCHOBHBIX 9KBUBAJICHTHOCTEH MPHU
BBIYUCJIICHUHA ITPEACIIOB.

11

HenpepsiBHOCTh QyHKIINY (YacTh 4).
B pesynprate paboThI CTYyICHT MPHUOOPETET YMEHHUS HCCIeI0BaHNe (PYHKITNHI Ha HEIIPEPHIBHOCTb.

12

[TpousBoausie u Auddepenunanst GyHKIUHT (4acThb 1).
B pesynbraTe paboThl CTyIEHT IPUOOPETET HABBIKU BBIUMCIICHUE MTPOU3BOTHBIX.

13

[TpousBoausie u auddepenmnans GyHKIUH (4acThb 2).

B pesynbrate paboThl CTyICHT MPUOOPETET YMEHUS: BEIYMCIICHUS TPOU3BOTHOM CTENEHHO-TI0OKA3aTeIbHOM
q)yHKI_II/II/I, BBIYUCJICHUA HpOHSBOI[HOﬁ q)yHKL[I/II/I, SaHaHHOfI MapaMeTpUICCKH, BBIYUCICHUC TPOU3BOAHBIX
BBICHIUX HNOPAAKOB, BEIYUCIICHUA Z[I/I(I)(I)CpeHLII/IaJ'IOB BBICIIHX IMOPAAKOB.

14

[IpouzBoanbie n nuddhepenmansl GyHKIuA (4acts 3).
B pe3yiabTare pa6OTBI CTYACHT HpI/IO6pCTeT HAaBBIKHU UCIIOJIb30BAHUE ITPpaBUJIa Jlommurans JUJIA BBIYUCIICHUA
MPEJIeNOB.

15

[TpousBonHble U MU hepeHmansl GyHKIUU (JacTh 4).
B pesysbrate pabOThI CTYICHT MPUOOPETET YMEHHUS HUCCICI0BAHMS (DYHKIIMU HA MOHOTOHHOCTb,
HCCJIICAOBAHUC q)yHKL[I/II/I Ha BBIITYKJIOCTb U BOTHYTOCTb.

16

[IpousBonnbie u quddepenunanst QyHKIUHN (4acTb S).
B pesynbrate paboTHI CTYyIeHT MPHUOOPETET YMEHHUS: HCCIeI0BaHue (PYHKITUH, IOCTpOCHUE rpadrka
(I)yHKI_II/II/I 10 UCCJIIEAOBAHUIO.

17

Heonpenenenuslii unTerpan (dacts 1).
B pesynbrare paboThl CTYACHT MPHOOPETET YMEHUS BEIUMCIICHHSI HEOTIPE/IEICHHBIX HHTETPAIB C TTIOMOIIIBIO
TaOJIUIIBI HHTETPAJIOB.

18

Heonpenenenuslii uuTerpan (4acts 2).
B pe3yibTare pa6OTI)I CTYACHT HpI/IO6peT€T YMEHUS: BBIYUCICHUEC HEOIIPEACIICHHOI'O HHTErpaJia ¢ IOMOIbIO
3aMCHbI HepeMeHHOﬁ, HUHTCTPHUPOBAHUEC 11O YAaCTAM.

19

Heonpenenenuslii uuTerpan (4acts 2).
B pe3yibTare pa6OTI)I CTYACHT npn06peTeT YMEHUS: BBIYUCICHUEC HEOIIPEACIICHHOI'O HHTErpaJia ¢ IOMOIbIO
3aMCHbI HepeMeHHOﬁ, UHTCTPHUPOBAHUE 110 YAaCTAM.

20

Heormnpenenennsiit unTerpan (4acts 3).
B pesynprarte paboThl CTyIeHT IPHOOPETET YMEHUS HHTETPUPOBAHNS PAITHOHAIBHBIX IpoOeii.

21

Heonpenenenusrii uaTETpan (4acts 3).
B pesynbTate paboThl CTYAEHT NPUOOPETET YMEHHS HHTETPUPOBAHUS PallMOHAIIBHBIX IPOOCH.

22

Heonpenenenusiii unTerpai (dacts 4).
B pesynbTate paboThl CTYAEHT NPHOOPETET YMEHHSI HHTETPUPOBAHUE UPPALMOHAIBHBIX (DYHKITHH.

23

Heonpenenennslii nuterpan (4acts 4).
B pesynbrare paboThl CTYACHT MPHOOPETET YMEHHUS HHTETPUPOBAHUE UPPAMOHAIBHBIX (DYHKIINH.

24

Heonpenenennslit nuuterpan (4acts 5).




TemaTnka MpaKTHUECKUX 3aHATHI/KPATKOE COJIEpKAHNUE

/1
B pesynprate paboThl cTyIeHT IpHOOpETET YMEHUS HHTETPUPOBAHNS TPUTOHOMETPHUECKUE (DYHKITHH.
25 |HeonpeneneHHbIN HHTETpaN (4acTh S).
B pe3yabTare pa6OTI)I CTYACHT npno6peTeT YMCEHHUA UHTCTPUPOBAHUA TPUTOHOMCTPUYCCKUC q)yHKHI/II/I.
26 |OmpeneneHHbIN UHTETpas (4acTh 1).
B pesynprarte paboThl CTyIeHT IPHOOPETET YMEHHUS: BEIYHCICHNE ONPEICIICHHOTO HHTETpajia, 3aMeHa
TIEPEMEHHOM B OTIPE/ICIIEHHOM HHTETpalle, BEIYUCIICHHUE IUIOMAICH TUIOCKUX QUTYP.
27 |llonsTHE HECOOCTBEHHOTO MHTETpasia (J4acTsb 1).
B pe3yabTare pa60T1>1 CTYACHT HpHOGpeTeT YMCHUSA BBIYUCIICHUSA HECOOCTBEHHBIX HUHTETpPaJIoB.
28 |[TonsTne HECOOCTBEHHOTO MHTETpaa (4acTh 1).
B pe3yabTare pa6OTI)I CTYACHT npno6peTeT YMCEHUS BBIYUCIICHUSA HECOOCTBEHHBIX HUHTETpaJoB.
29 [[Ipow3BonmHast GYHKIIMN HECKOJIBKHUX MMEPEMEHHBIX (4acTh 1).
B pesynprarte paboThl cTyIeHT IPHOOPETET HABBIKHM BEIYMCIICHUE YaCTHBIX MMPOU3BOIHBIX (PYHKITHH OBYX
MNEPEMCHHBIX.
30 [[Tpom3BomHast PYHKIIUN HECKOJIBKUX IMEPEMEHHBIX (4acTh 1).
B pesynbraTe paboThl CTyIEHT IPHOOPETET HABBIKK BBIYHCICHUE YaCTHBIX MPOU3BOIHBIX (DYHKIMHU JIBYX
[IEPEMEHHBIX.
31 |[IpousBoaHas QyHKIMU HECKOIBKHUX MEPEMEHHBIX (4acTh 2).
B pesynbraTe paboThl CTYyIEHT IPHOOPETET yMEHHUS IPUMEHEHUsI OJHOTO AuddepeHuaia K
HpI/I6J'H/DKCHHLIM BBIYHUCJICHUAM.
32 [[Ipou3BonmHas GYHKIIMN HECKOJIBKHUX MMEPEMEHHBIX (4acTh 3).
B pesynprarte paboThI cTyIeHT PHOOPETET YMEHHUS: BEIYMCICHIE TIPOU3BOIHOM (DYHKITHH IO HAIpaBJICHHUE,
BBIYUCJICHUSA BEKTOPA I'paAMCHTA, HAXOXKJACHUS YPAaBHCHUA KacaTeJIbHOM IIIOCKOCTH U HOpMaJIi K
MTOBEPXHOCTH.
33 [[Ipou3BosHas PYHKIMU HECKOJIBKUX NTEPEMEHHBIX (4acTh 3).
B pesynbTate paboThl CTYACHT NPUOOPETET YMEHHsI: BBIYHUCIICHHE TPOM3BOAHON (QYHKIIMH 110 HANpPAaBJICHUE,
BBIYUCJICHUA BEKTOPA I'paAuCHTa, HAXOXKJIACHUSA YPAaBHCHUA KacaTeJIbHOM INIOCKOCTU U HOpMaJI1 K
IMMOBEPXHOCTH.
34 [[Ipow3BomHast PYHKIIMU HECKOJIBKHUX ITEPEMEHHBIX (4acTh 4).
B pe3yibTare pa6OTbI CTYACHT an06peTeT YMCHUS HAXOKACHUA SIKCTPEMYyMaA q)yHKHI/II/I ABYX IIEPEMCHHBIX.
35 |KparHble U KpUBOJIMHEHHBIE HHTETpasibl (YacTh 1).
B pesynbrare paboThl CTyIeHT IPHOOPETET YMEHHUS BBIYUCICHUS ABOMHBIX HHTEIPAJIOB, PACCTAHOBKHU
IIPE/IETI0B UHTETPUPOBAHUSI.
36 |KparHble U KpUBOJIMHEHHbIE HHTETPpaJIbl (4acThb 2).
B pe3yibTare pa6OTI)I CTYACHT HpI/I06peT€T YMEHUS BBIYUCIICHUS HBOﬁHLIX HUHTETPAJIOB B IMOJIAPHBIX
KOOpJAUHATax.
37 |KpatHbIe 1 KpHBOJIMHEHHBIE HHTETPAIIBI (Y4acTh 2).
B pe3yiabTare pa6OTI)I CTYACHT HpI/IO6peTeT YMEHUS BbIYUCIICHUS HBOﬁHLIX HWHTErpaJioB B IMOJSIPHBIX
KOOpAWHATaX.
38 |KparHble U KpUBOJIMHEHHBIE HHTETpaIbl (4acThb 3).
B pesynbrare paboThl CTYACHT MPHOOPETET YMEHUS BEIUMCIICHHS IIIOMIAIN TIOCKOH (GUTYPHI.
39 |KparHble 1 KpUBOJIMHEHHBIC HHTETPANIBI (4acTh 4).
B pesynbrate paboThl CTYAECHT NPUOOPETET YMEHHS BBIYHCIICHHS] KPUBOJIMHEHHOTO HHTerpana I pona.
40 |KparHble 1 KPUBOJIMHEHHBIC HHTETPAJIBI (4acTh 5).
B pesynbrate paboThl CTYAEHT MPUOOPETET YMEHHS BBIYHCIIEHUS KpUBOJIMHEItHOrO nHTerpana Il pona.
41 |O6mume cBenenus o quddepeHIMalbHbIX ypaBHEHUAX (JacTh 1).

B pesynbrare paboThl CTYACHT MPHOOPETET YMEHUs penieHus nuddepeHmanbHbIX ypaBHEHNN C
Pa3IeNSIOIUMUCS [IEPEMEHHBIMH.
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42 | IuddepeHumanbable ypaBHEHHS (4acTh 2).
B pesynbTate paboThl CTYAECHT NPUOOPETET yMEHUs pelueHus AupPpepeHaIbHbIX YpaBHEHUH IIEPBOTO
nopsifika (OJJHOPOAHBIE ypaBHEHNUS, INHEHHbIE YpaBHEHUS, ypaBHeHU bepHynan).
43 |Ouddepenunanbaple ypaBHEHHS (4acTh 2).
B pesynbTate paboThl CTYACHT NPUOOPETET yMEHHs pemieHus AudpepeHIHaIbHbIX YpaBHEHUH IEPBOTO
nopsiika (OJHOPOJHBIC YpaBHEHNUs, IMHEHHBIC YpaBHEHNUS, ypaBHeHHU bepHym).
44 | TuddepeHnmanbable ypaBHEHHS (4acTh 3).
B pesynprarte paboThl cTyIeHT proOpeTeT YMEeHUs perieHns 1udepeHInaIbHbIX yPpaBHEHAH BTOPOTO
TMopsAaKa, JOIMYyCKAaroIUX IMMOHMKEHUE TOPSAIKA.
45 |Iuddepenunanbapie ypaBHEHHS (4acTh 3).
B pesynbraTe paboThl CTyIeHT IPHOOpETET yMEHHUs perieHus TuddepeHIuanbHbIX ypaBHEHHH BTOPOTO
nopsAakKa, 10yCKaroInuX MOHUKCHUE TOPAAKa.
46 |duddepenumanbapie ypaBHEHHS (4acTh 4).
B pesynprarte paboTh cTyIeHT MPpHOOPETET YMEHHUS PEIICHUS OTHOPOIHBIX TU(PepeHINaTbHBIX YPaBHEHUI
BTPOTO TOPSIIKA C TOCTOSHHBIMHU KO3 () QUITICHTaAMH.
47 | duddepennmanbapie ypaBHEHHS (4acTh 4).
B pesynbraTe paboThl CTYI€HT IPHOOPETET YMEHHUS PEIIEHNs] OAHOPOAHBIX AU epeHIMaNnbHbIX YpaBHEHUH
BTPOTO TOPs/IKA C MOCTOSTHHBIMU K0d(huieHTamu.
48 |duddepennmanbupie ypaBHeHH (4acTh 5).
B pesynbraTe paboThl CTYJACHT IPUOOPETET YMEHUS PEIICHUS HEOTHOPOHBIX A depeHIHa0THBIX
YpaBHEHHI BTOPOTO MOPSIIKA C MTOCTOSTHHBIMU KO3 (UIIMEHTAMH CO CIICIIHAaIbHOM MPaBOif YacThIO.
49 | IuddepeHumanbapie ypaBHEHHS (4acTh 5).
B pesynprarte paboTHI CTYyICHT MPHUOOPETET YMEHHUS pEIIeHUs] HEOTHOPOIHBIX AuddepeHInaoTHRIX
YpaBHEHHI BTOPOTO MOPSIIKA C TOCTOSTHHBIMU KO3 (HUIEHTAMH CO CIICIHAIBEHOM MPaBOi YacThIO.
50 |duddepenunanbubie ypaBHeHUs (4acTb 6).
B pesynbrare paboThl CTYACHT MPHOOPETET YO3HAKOMIIEH C METO/] BapUaIlUU MPOU3BOJIBHBIX MMOCTOSHHBIX.
51 |Auddepenunanbubie ypaBHeHUs (YacTb 6).
B pe3yibTare pa6OTbI CTYACHT an06peTeT YO3HAaKOMIJICH € MCTO/J Bapualluu MPOU3BOJIbHBIX MOCTOSHHBIX.
52 |Muddepenunanbupie ypaBHeHHS (4acThb 7).
B pesynprare paboThI cTyIeHT PpHOOPETET HABBIKH pemeHus auddepeHnnanbHbIX YpaBHSHIH Pa3HBIX
THUIIOB.
53 |duddepenunanbubie ypaBHeHUs (YacTh 8).
B pesysbrate pabOThI CTYICHT MPUOOPETET YMEHHUS PEIICHUS CHCTEM TU(PPEePEHIIMATbHBIX YPABHEHUIA.
54 | quddepennmanbHubie ypaBHeHUS (4acTh 8).
B pesynbrate paboThl CTYAECHT NPHOOPETET yMEHUS peIeHHsI CHCTeM U depeHIHaNbHBIX ypaBHEHNH.
55 |Yucnosoii psaabl (yacTs 1).
B pe3yiabTare pa6OTI)I CTYACHT HpI/IO6peTeT YMEHUS: UCTTOJIB30BAaHUSL H€06XOHI/IMOFO NMpU3HaKa CXOAUMOCTH
JJIA UCCIIEAOBAHMS CXOAUMOCTHU YUCIOBBIX PAA0B, UCIIOJIb30BAHUSA 0606III€HHOF0 FapMOHI/I‘IeCKI/Iﬁ paa A
HCCIICA0BAaHUA CXOANMMOCTHU YUCJIOBBIX PAJOB, UCIIOJIB30BAHUA HHTETPAJIBHOTO IPU3HAKA JIJIA UCCIICA0OBAHUA
CXOAUMOCTH YHCJIOBBIX PSAJIOB.
56 [YucrnoBo# psaasl (YacTs 2).

B pesynprarte paboThl CTyIeHT IPHOOPETET YMEHHUS HCCIEI0OBAHNE PSAAOB Ha CXOJANMOCTE C IIOMOIIBIO
npusHakoB [lanam6epa, pagukansHoro npusHaka Komm.

57 |YucnoBoii psabl (4acTs 3).
B pe3yiabTare pa60Tm CTYACHT npn06peTeT YMCEHUA UCCICA0OBAHUEC PAJOB Ha a6COJ'I}OTHy " yCJIOBHYIO
CXOOAUMOCTG.

58 |DyHKIMOHANBHBIC PSBI (4acTh 4).

B pesynprarte paboThl CTyeHT IPpHOOPETET YMEHHUS BEIUHCICHUE 00JIACTH CXOAUMOCTH CTEIICHHBIX PAIOB.
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59

Pasnoxxenne GyHKIMU B CTENIEHHBIE PSAABI (4acTh 5).

B pe3yabTare pa6OTI)I CTYACHT npn06peTeT YMCEHUSA Pa3JIOKCHUA q)yHKIII/II‘/II B CTCIICHHLIC PAIBI.

60

Paznoxenne GyHKIMM B CTETICHHBIC PSABI (4acTh S).
B pe3yabTare pa6OTI)I CTYACHT an06peTeT YMCEHUSA Pa3JIOKCHUA (byHKIII/[ﬁ B CTCIICHHLIC PABI.

61

Psabt @ypee (wacts 6).

B pesynbrate paboThl CTYACHT NPHOOPETET yMEHHS pa3IokeHns: QyHKINH B paasl Pypbe.

62

[IpunoxxeHne 9MCIOBBIX ¥ PYHKIIMOHAIBHBIX PSAAOB (4acTh 7).
B pesynprarte paboThl CTyAeHT MPpHOOPETET YMEHUS PUOIIKEHHOTO BRIYHCICHUS 3HAYCHUH (yHKITHIA,
NPUOIMKEHHOTO BEIYHUCIICHHS ONPE/eTICHHBIX HHTETPAJIOB.

63

[TpunokeHre 4YuCIOBBIX U (PYHKIIMOHAIBHBIX PSIIOB (4acTh 7).
B pesynbraTe paboThl CTYI€HT IPHOOPETET YMEHHUS IIPUOJIMIKEHHOTO BBIYHCIICHHS 3HAYCHUH (QYHKIUH,
HpI/IGJ'II/I)KeHHOFO BBIYUCJICHUSA ONPEACIICHHBIX HHTETPAJIOB.

64

[Ipunoxenne YUCIOBBIX U (YYHKIIMOHATBHBIX PSIOB (YacTh 8).
B pesynprate paboThI cTyIeHT TPHOOPETET YMEHUS IPHUOIIKEHHOTO pelIeHus TuddepeHIIrnaIbHbIX
YpaBHEHHM.

65

Crnyuaitnbie coObITHs (4acTh 1).
B pesynbraTte paboThl CTYJIEHT IpHOOPETET YMEHHUS pEIIeHus 3a/lauaHa KIaCCHYECKOe OIpe Ie/IeHIe
BEPOSITHOCTEM.

66

Crnyuaitnbie coObITHS (4acThb 2).
B pe3yibTare pa6OTLI CTYACHT anoGpeTeT YMCHUS PCUICHUC 3a4aq € UCIIOJIb30BAHUIIC TCOPEM CIIOKCHUA
BepOﬂTHOCTeﬁ 1 YMHOKCHUSL BepOHTHOCTeﬁ.

67

Canyuaiinble coObITHS (4acThb 3).
B pe3ynbrate paboThI CTYyIeHT MPUOOPETET YMEHHUS pEIICHUE 3a/1a4 C HCIIOB30BaHNE (POPMYIIBI ITOTHON
BEPOSTHOCTH.

68

Crnyuaitabie coObITHS (4acThb 4).
B pesynbTate paboThl CTYACHT MPUOOPETET YMEHHS UCIIONb30BaHus GopMyibl bepHyium, Gopmyisl
ITyaccona, nokanbHO#M 1 HHTETpaIbHON hopMyn MyaBpa-Jlamnaca npu penieHun 3a1ad.

69

Cry4aifHple BETUYUHBI (4acTh J).

B pe3ynbrate paboThI CTyIeHT PUOOPETET YMEHHUS IOCTPOCHUE 3aKOHA PAaCIpEeIICHHS BEPOSTHOCTEH
HHCKPCTHOﬁ CHy‘IaﬁHOﬁ BCJIMYHUHBI, 6y,Z[I/IT 03HaKOMJIEH OMHOMMAJILHBIM pacrpeaeiCHUEM, PACIIPCACIICHUCM
IlyaccoHa, reoOMeTpUYECKAM paCTIpEICIICHUEM CITYIaiiHOW BEIMIMHEL.

70

Crnyyvaiinble coObITHS (HacTh 6).
B pesynbrare paboThl CTYACHT MPHOOPETET YMEHHS BEIUMCICHHSI MATEMaTHIECKOTO 0KHUIAHUS, TUCTIEPCUH,
CPE€AHETO KBAAPATUICCKOTO OTKIIOHCHUA TUCKPETHBIX CHy‘IaﬁHBIX BCJIMYUH.

71

Crny4aifHple BETUYUHBI (4acTh 7).

B pe3yibTare pa6OTI)I CTYACHT 6yHCT O3HAKOMJICH C HECIIPCPBIBHBIC CJ'Iy‘IaI\/’IHI)IMI/I BCIIMYMHAMM. HpI/IO6pCTeT
YMEHUS HAXOKACHU q)yHKIII/II/I pacopeaeiacHus 1no HM3BECTHOM INTOTHOCTH pacrpeacicHus.

72

Crny4aifHple BETUYUHBI (4acTh 8).

B pesysbrare pabOThI CTYACHT OYAET 03HAKOMIICH C OCHOBHBIC 3aKOHBI PACIIPEICICHUS HETPEPHIBHBIX
CHy‘IaI\/’IHBIX BCJIMYUH. Hpno6peTeT YMEHUA BEIYUCIICHUEC MATEMATHYCCKOTO OKUJIaHUA, TUCTIEPCHUN, CPEAHETO
KBaJApaTU4ICCKOro OTKJIOHCHUA HEIPEPBIBHBIX CHy‘{aﬁHBIX BCJIIMYUH.

4.3. CamocrosiTenbHas paboTa 00yJarommxcsl.

Bun camocTositenpHOM pabOThHI

HOIIFOTOBKB. K IMPAKTUYCCKUM 3aHATHUAM.

[ToaroroBka K MpOMEKYTOUHOU ATTECTAIIUH.




[TonroroBka K TeKylIleMy KOHTPOIIIO.

5. llepeuens wu3naHwui,

OCBOCHUU JUCHUILIUHBI (MOYJIA).

KOTOPbIE PEKOMEHIYETCS HCIOJIb30BaTh IMpHU

rlﬁl bubnmnorpadudeckoe onucanue Mecro nocrymna

1 Wneun, B. A. Marematnueckuii ananus B 2 4. Yactes 1 B 2 xu. | https://urait.ru/bcode/538112
Knwra 1 : yueObnuk nns By3os / B. A. Unbun, B. A. (mata obparmeHsL:
CanoBununii, B. X. CennoB. — 4-¢ u3n., mepepa®. u gor. — | 29:09.2024). Texer:
Mocksa : Usnatenscrso IOpaiir, 2024, — 324 ¢. — (Bbicuee | >"CKTPOHHBIA.
obpazosanue). — ISBN 978-5-534-07067-5.

2 | Beiciras matemartuka : yueOHoe nocodbue miis By3os / B. C. https://urait.ru/bcode/539821
Illunaues. — 8- u3., nepepad. u gon. — MoCKBa : (mata obpareHs:
WznatensctBo FOpaiit, 2021. — 447 ¢. — (Boiciiee 25.09.2024). Texer:
obGpasosanue). — ISBN 978-5-534-12319-7. SNIEKTPOHHBIA.

3 CanoBunuas, U. B. Maremaruueckuii ananus. [penen u https://urait.ru/bcode/539821
HENPEPBHIBHOCTH (DYHKIMH OAHOMN MIEPEMEHHOM : yueOHOe (nata oOparueHwust:
nocob6ue 1ist By30B / U. B. CanoBuuyas, T. H. ®omeHko ; 25.09.2024). Texer:
noz o6ieit peakuueit B. A. Wibuna. — 2-¢ w3, nepepa6. u | >"CKTPOHHBI.
non. — Mocksa : UznarensctBo FOpaiit, 2024, — 115 ¢. —

(Briciree obpazoBanue). — ISBN 978-5-534-08473-3.

4 Myparoga, T. B. luddepenmansusie ypaBHeHus : yaeOnuk | https://urait.ru/bcode/535915
¥ IPakTUKyM Ui By30B / T. B. MyparoBa. — Mocksa : (nata obpamieHus:
N3znarensctBo FOpaiit, 2024. — 435 ¢. — (Briciee 25.09.2024). Texer:
obpazoBanue). — ISBN 978-5-534-01456-3. SIICKTPOHHBIA.

5 Kpewmep, H. I1I. Teopus BeposTHOCTEN N MaTeEMaTHUYECKAs https://urait.ru/bcode/541918
CTaTUCTHKA : YUeOHUK U IpakTukym Uit By3os / H. 111 (nata obpareHus:

Kpemep. — 5-e uz ., nmepepad. u gorn. — Mockga : 25.09.2024). Texer:
Uznarensctio [Opaiit, 2024. — 538 ¢. — (Bricmiee SMEKTPOHHBIH.
obpaszosanue). — ISBN 978-5-534-10004-4.

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

noco6wue 11st By30B / B. B. JlorunoBa [u n1p.] ; o o0mieit
penakuueii E. I'. [I1oTHUKOBOH. — 2-€ W31., UCHp. U 0. —

(mara obpareHus:
25.09.2024). Tekcr:

Mocksa : Msnatenserso IOpaiit, 2024. — 206 ¢. — (Boiciree | ¥CKTPOHHBIA.
obpazosanue). — ISBN 978-5-534-11516-1.
6. IlepeueHb COBpEMEHHBIX TMPOQPECCHOHANBHBIX 0a3 JaHHBIX U

WH()OPMAITMOHHBIX CIPABOYHBIX CHUCTEM, KOTOPHIE MOTYT HCIIOJIL30BATHCS MPH

OCBOCHMH TUCUHUILITUHBI (MOIYJIS).

1. Hayuyno-texauueckas 6udnuoreka PYT (MUUT) http://library.miit.ru
2. OGpa3oBarenpHas Tuiatopma Il YHUBEPCUTETOB W Kosuiemkend HOpait
https://urait.ru/




7. IlepedyeHb  JMIICH3BMOHHOTO M  CBOOOJHO  PacHpOCTPaHIEMOTO
MpOrpaMMHOT0 OOecredYeHus, B TOM YHCJIE OTCUYECTBEHHOTO IIPOM3BO/ICTBA,
HEO0OXOMMOTO JIJIS1 OCBOCHHMSI TUCIIUTLTAHBI (MOYJIs).

Microsoft Office, Microsoft Windows.

8. Omnucanue MaTepUasIbHO-TEXHUYECKOW 0a3bl, HEOOXOAMMOW st
OCYILECTBJICHUSI 00pa30BaTEILHOrO Mpoliecca Mo TUCIUILUIMHE (MOIYIIIO).

KommbproTep/MOHOOI0K, TOCKA, TPOESKTOP/IKpaH.

9. ®opma MPOMEKYTOUHOM ATTECTALINU:

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

10. OueHOUHBIE MAaTEPUAIIBI.

OI.[GHO‘IHI:IG MaTcpuaiibl, IIPUMCHACMBIC IIPHU IIPOBCIACHHUU HpOMG)KYTO‘-IHOﬁ

arTecranuu, pa3pa6aTBIBaIOTC51 B COOTBCTCTBHH C JIOKAJIbHBIM HOpMaTI/IBHBIM AKTOM
PVT (MUUT).



ABTOpBI:

CTapIIuil mpernoiaBaTeib Kadeapsbl
«BpIcHIasg MaTeMaTUKaY

CoracoBaHo:

IIpopexTop
1.0. 3aBefayromiero kadenpoit BM

[Ipeacenarens yueOHO-METOIUYECKON
KOMUCCHUU

M.E. bynaTtHukoBa

T.0O. Mapkanuu

O.A. IlnatoHoBa

O.A. MopsikoBa



