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1. OOue cBeaeHus 0 JUCHUILIMHE (MOTYJIE).

[lenssMu ocBoeHUst yueOHOM AMCHMIUIMHBL (Monyns) «MareMatukay
SABJISIFOTCSL:

- 3aKjaJKka MaTeMaTU4YecKoro (QyHIaMEHTa Kak CpeACTBa H3YUYCHHS
OKPYAIOILEro MUpa JAJis YCIEIIHOTO OCBOEHUS TUCLUHUILIINH €CTECTBEHHOHAYYHOIO
U IpOo(heCCUOHATBLHOTO IIUKJIIOB;

- TOJIyYEHUE CTYJECHTAMH OCHOB TE€OPETHYECKUX 3HAHWN U IPHUKIAIHBIX
HABBIKOB IPUMEHEHUSI MATEMaTUHYECKNX METOJIOB U MOJIETIEH;

- IOJITOTOBKA K MCMOJIb30BAHUIO ATUX METOJIOB ISl pa3pabOTKU U MIPUHSITHS
3((PEKTUBHBIX OPTAHU3AUOHHBIX U YIIPABIECHYECKUX PEIICHU;

- pa3BUTHE JIOTMYECKOTO MBIIUICHHS W TMOBBIIIEHHE OOIIEr0 YPOBHS
KYJbTYpbI CTYJEHTOB.

3aayaMy OCBOCHUS AUCIUILUIMHBI (MOTyJisl) «MaTeMaTrukay sBISIOTCS:

OBJIQZICHUE METOAAMM JIMHEHHOM anreOpbl, MaTEeMaTHYECKOro aHajiu3a,
TEOPHUH BEPOSATHOCTEM.

2. Ilnanupyemblie pe3ynbTaTbl 00YUeHHS O JUCUUILIMHE (MOIYJIIO).

[lepeyenr GopMHUpyeMBIX pe3yJbTaTOB OCBOCHHSI 0Opa3oBaTEILHOM
mporpamMmbl (KOMITETEHIIUI) B pPe3ysibTaTe 00yUeHHUs 10 AUCIUIUIUHE (MOIYIIO):

OIIK-1 - CoocobeH aHaMM3UpPOBaTh 3aJaud  MOpodeccHoHaTbLHON
JEeSITEIbHOCTH Ha OCHOBE TMIOJIOKECHH, 3aKOHOB W METOJOB B 00JIacTH
€CTECTBEHHBIX HaYK U MaTCMAaTHKH;

OIIK-2 - Coocoben ¢opMynupoBaTh 3aaaud  MNPOQPECCUOHAIBHON
NeSITeIbHOCT Ha OCHOBE 3HAHWU, MPO(HUIBHBIX pa3/IeNoB MAaTEMAaTUYECKUX H
€CTECTBEHHOHAYYHBIX JUCHUUIUIUH (MOIYJIEH);

OIIK-4 - CnocobeH OCYIIECTBISATh OLEHKY 3(PQGEKTUBHOCTH CHUCTEM
yIpaBJICHHs], pa3pad0TaHHBIX HA OCHOBE MAaTEMAaTHICCKUX METOJIOB.

OOGy4eHue 1o JuCUUIUIMHE (MOIYJIIO) MPEANoJIaraet, yTo Mo ero pe3yyibraTaM
oOydaromuiics: Oyaer:

3HaTh:

OCHOBHBIC TIOHATHS U TeopeMbl AuddHepeHITnaTbHOTO NCYUCTCHHS (YHKITHIMA
OTHOM ¥ HECKOJBKUX TEPEMEHHBIX, OCHOBHBIC TIOHSATHUS WHTETPAIBHOTO
UCYHCIICHHUS (PYHKIIMIA OJTHON W HECKOIBKUX MEePEMEHHBIX, BAKHECHIIIE TCOPEMBI,
METO/Ibl MHTETPUPOBAHUS MPOCTEHIINX HWHTErPaiOB, OCHOBHBIE TIOHATHS W
TEOpEMbI CIy4yalHbIX COOBITHIH, OCHOBHBIE 3aKOHBI pacHpe/eieHUs] CIydyalHbIX
BEJIMYMH, MAaTEMAaTHYECKHE METOAbl O00pabdOTKM M aHaidu3a pe3yJbTaToB



CTaTUCTUYECKUX HAOMOAeHUH (MOHATUS 00pabOTKM BBIOOPKU, TOUEUHBIE OLICHKH
JOBEPUTEIbHBIX UHTEPBAJIOB).

Ymerb:

MHTEPIPETHPOBATH OCHOBHBIEC TOHATHS Ha MPOCTHIX MOAEIBHBIX MPUMEpPaX:
pelaTh CUCTEMBbI JIMHEHHBIX anreOpanyecKux ypaBHEHUH, BBIUUCIATH MPEEbl,
BBIYUCTISTh MPOU3BOAHBIC, YaCTHBIC MPOU3BOIHBIE U AU depeHInansl yHKINH,
HCCIIEIOBaTh CBOMCTBA (PYHKIMHA M CTPOUTH IpaUKH, HAXOAUTHh HAaUOOJBIINE U
HauMEHbIINE 3HaYeHUs auddepeHupyeMbix (QyHKIUN, HAXOIUTh MPOCTEUIIINE
MHTETpabl, aHAIM3UPOBATH PE3yJIbTAaThl CTATUCTUYECKUX HAOIIOACHUN U JeNaTh
Ha UX OCHOBAaHUM KOJIMYECTBEHHBIE U KAUECTBEHHBIE BBIBOJIBI.

Baagern:
HaBbIKAMU pPELICHUS OCHOBHBIX HWHXKEHEPHBIX 3aJlay; CIIOCOOHOCTHIO

MIPOU3BOAUTH CAMOCTOSITEIbHBIN BHIOOP METO0B U CITIOCOOOB PEILICHHUS.

3. O0beM AUCIUTLIUHBI (MOIYJIs).
3.1. O6mias Tpy10eMKOCTb JTUCIUIUIUHBI (MOIYJIIA).

OO6mast TPyIOEMKOCTh TUCHMIUIMHBI (MOyJisi) coctaBisier 11 3.e. (396
aKaJeMHYEeCKUX vaca(oB).

3.2. O6bem guctuIUIMHBL (MOAYJsl) B (QopMe KOHTAKTHOM pabOThI
oOydJarommxcss ¢  MEJarorM4eCKUMHM  padOTHUKaAMU U (WIKM)  JIHUIAMH,
MIPUBJICKAEMBIMHU K peanu3aiui 00pa30BaTEIbHON MPOTPaMMBbI Ha MHBIX YCIOBUSX,
TIPY MIPOBEJICHUHN yUCOHBIX 3aHATHI:

KonmuectBo yacos
Tun yaeOHBIX 3aHITHI Beero Cemectp
Nel | No2 | Ne3 | Ne4
KonrtakTHas paboTa mpu npoBeieHIH yIeOHBIX 3aHATHH (BCETO): 240 64 64 64 48
B ToMm uncne:
3aHATHSA JIEKITMOHHOTO THITA 128 32 32 32 32
3aHATUS CEMUHAPCKOTO THIA 112 32 32 32 16

3.3. O6bemM auCHMIUIMHBI (MOAYJsl) B (opMe caMOCTOATENbHOU pPabOThI
oOyuaromuxcsi, a Takke B (¢opMe KOHTAKTHOM pabOThl OOyYarolmUXcs C
neAaroruaecKuMu paboTHUKAMHK U (WITH ) JIMIIaMU, IIPUBJICKACMBIMH K peaTU3alliH
oOpa3oBaTrenpHON TpOrpaMMbl Ha HWHBIX YCIOBUSX, TPH MPOBEICHUU
MIPOMEXKYTOUHOM aTTeCcTalu cocTaBisieT 156 akageMmuueckux yaca (0OB).

3.4. Ilpu 0Oy4eHnn 1Mo HHANBUAYAITBHOMY Y4eOHOMY IUIaHy, B TOM YHUCIIC TIPH
YCKOPEHHOM 00Yy4YeHHH, 00BEM JTHUCHMUIUIMHBI (MOJYJISI) MOXKET OBITh peaIn30BaH




MOJIHOCTHIO B (POpPME CaMOCTOSITENFHOM pabOThl 00yUaIOUINXCSA, @ TaKXKe B opme

KOHTAKTHON pabOThl 00YYaIOIIMXCS C MEJarornuyecKuMu pabOTHUKAMU U (WJIH)

JIMLaMH, IPUBJICKACMBIMHA K PCAJIN3allnH O6pa3OBaTGHBHOﬁ IIporpaMmMbl Ha MHBIX

YCIIOBHAX, IIPHU ITPOBCACHUU HpOMC}KYTOqHOfI aTTcCTaluu.

4. ConeprkaHue JUCHUTUIUHBI (MOIYJIA).

4.1. 3aHATHA TEKIIMOHHOTO THUIIA.

/o

TemaTuka JEKIMOHHBIX 3aHATUH / KpaTKO€ COACPIKAHUC

ManI/II_[LI " OIIPCACIUTCIIN MaTpUuLl

PaccMarpuBaeMble BOIIPOCHL:

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

- OTIpeIeTNTENb KBaIpaTHOW MaTPHIIEI,

- MUHOp | anre0pandecKoe OTIOTHEHHE IIEMEHTA OPEIeITUTEII;

- CBOWCTBA OIpEACIUTENCH;

- obpaTtHast MaTpulia U €€ CBOICTBA;

- MAaTPUYHBIE YPaBHEHUSI,

- paHT MaTpHIIbL.

Cucremsl muHeHBIX anredpanyeckux ypasHenuii (CJIAY) (vacts 1).
PaccmaTpuBaemble BOTIPOCHI:

- pemienue CJIAY meronom Kpamepa;

- pemmerne CJIAY mMeTomoMm oOpaTHOM MaTpPHIIEL.

Cuctembl muHelHbIX anreOpandeckux ypaBHenuit (CJIAY) (gacts 2).
PaccmarpuBaemble BOIPOCHL:

- pemuenne CJIAY metogom ["aycca;

- obmiee pemenue ogHopoaHoi CJIAY.

Bekropnas anrebpa (yacts 1).

PaccmaTpuBaemble BOTIPOCHI:

- BEKTOPBI, ACHCTBUS HaJl BEKTOPaMH;

- BEKTOpHBIE IpocTpanctea V1, V2 V3;

- TUHEWHas 3aBUCUMOCTh BEKTOPOB;

- KpUTEPUH TUHEHHON 3aBUCUMOCTH JIBYX, TPEX U YETHIPEX BEKTOPOB;

- 6a3uc Ha IMPSAMOH, Ha TUTOCKOCTH U B IIPOCTPAHCTBE;

- KOOpAMHATHI BEKTOPa B 3aaHHOM Oasmce;

- IMHEHHBIE OTIepaIluy HaJl BEKTOPaMHU B KOOPAMHATHOH Qopme;

- YTOJI MEKAY IBYMSI BEKTOpaMHU;

- OpPTOTOHANBHAS MPOEKINS BEKTOPa Ha HAIIPABJICHNE IPYTOT0 BEKTOPA U €€ JINHEHHbBIE CBOWCTBRA,

- CKJISIpHOE TIPOU3BE/ICHHE JIBYX BEKTOPOB, €0 alreOpanyeckrue CBONCTBA;

- OPTOTrOHAIBHOCTE BEKTOPOB;

- HaX0KJIeHUEe AJTMHBI BEKTOPA U YIia MEXly BEKTOpaMH IMPH MOMOIIY CKAJISIPHOTO MPOU3BEACHUS;
- OPTOHOPMHUPOBaHHBIN Oazuc B V3;

- KOOpJMHATHI BEKTOPA B OPTOHOPMUPOBAHHOM 0a3Hce KaK MPOEKIMH 3TOT0 BEKTOpa Ha HalpaBJIeHUE
0a3MCHBIX BEKTOPOB;

- (hOpMyJIBI ATIS BEIYHMCIICHUSI CKAIIPHOTO MIPOU3BEICHNUS, JUTNHBI BEKTOPA, KOCHHYCA yTIJIa MEXIY
BEKTOPaMH 4epe3 KOOPANHATEI BEKTOPOB B OPTOHOPMHUPOBAHHOM 0as3Hce;

- HaNpaBISFOLINE KOCHHYCHI BEKTOPA, UX CBOHCTBO;




TemaTuka JTEKIMOHHBIX 3aHATUHN / KpAaTKOE COJIEpKAHNE

/1
- YCIIOBHE KOJUTMHEAPHOCTH BEKTOPOB B KOOPIAMHATHOH opme;
- OpUCHTaN U 6331/103, IpaBbIC U JICBBIC TpOﬁKI/I BCKTOPOB.
5 |BektopHas anredpa (dactp 2).

PaccmaTpuBaemble BOIIPOCHI:

- BEKTOPHOE TIPOU3BE/ICHHE JIByX BEKTOPOB, €r0 FEOMETPUUECKUN 1 MEXaHUIECKHH CMBICI; -
anredpandecKnue CBOWCTBAa BEKTOPHOTO ITPOU3BEICHUS;

- BEIYHCJICHHE BEKTOPHOTO TPOM3BEICHNS B OPTOHOPMUPOBAHHOM 0a3nce;

- CMEIIaHHOE NTPOM3BEICHNE BEKTOPOB, €r0 FEOMETPHUIECKHNA CMBICIT;

- anreOpanyecKre CBOWCTBA CMEIIAHHOTO IPON3BEACHHS;

- BBIYHCJICHHE CMEIIAHHOTO IPOU3BEACHHS B OPTOHOPMUPOBAHHOM 0as3Hce;

- yCJIOBHE KOMIUIAHAPHOCTH TPEX BEKTOPOB;

- BBIYKCJICHHE JJIMHBI OTPe3Ka, IUIOLIaeH napajieliorpaMMa H TpeyrojbHUKa, 00beMOB Hapajuieienumneia
U TeTpaszpa.

6 AHanutHueckas IreoMCTpusl. HpHMaH Ha IIJIOCKOCTH.
PaccmaTpuBaemble BOTIPOCH:
- pa3NMMYHbIC BUABI yPABHCHHUS NPSIMBIX;
- B3aUMHOE PACIIOJIOKECHHUE MPSMBIX;
- PAcCTOSIHHE OT TOYKH JI0 TIPSIMOHA.
7 |Ananutuueckas reometpus. [Ipsimast 1 MI0CKOCTh B IPOCTPAHCTBE.
PaccMarpuBaeMble BOIIPOCHL:
- pa3IU4YHbIC BU/BI YPABHEHUM MIPSMBIX U INIOCKOCTEH;
- B3aMHO€ PAaCIONIOXKEHHE IPAMBIX U IJIOCKOCTEH;
- paccTOSHUE OT TOYKH JIO IIJIOCKOCTH ¥ A0 NPSAMOM.
8 |Ilmockue KpUBBIE BTOPOTO TMOPSIIKA.
PaccmaTpuBaemble BOTIPOCHI:
- auunIc, TunepOoia, mapadoia 1 UX reoMeTpUIECKHe CBOICTRa,
- 9KCIIEHTPHUCUTET U AUPEKTPHUCHI;
- KAHOHUYECKUE yPaBHEHHs KPUBBIX BTOPOTO MOPSIKA.
9 |Teopus npenenoB (yacTb 1).
PaccmarpuBaemble BOIIPOCHL:
- OIIPEJICNICHUS;
- NOHATHE (PYHKINH U CIIOCOOBI €€ 3a/1aHHs;
- YUCIJIOBBIE TIOCIIEI0BATENLHOCTH;
- IIpeieIT OCIIeI0BATENTHLHOCTH;
- OJJHOCTOPOHHUE Ipeebl.
10 |Teopwus mpenenoB (4acTh 2).
PaccmarpuBaemble BOIPOCHI:
- IpeJie]] MOHOTOHHOI! OCIIeJ0BaTeIbHOCTH;
- TEOPEMBI O IIpefieNiax;
- IEPBBII U BTOPOH 3aMe4aTeIbHbIN IPEIE.
11 |ITpuémsbl pacKpbITUS HEONPEACTIEHHOCTEH.
PaccmarpuBaeMble BOIIPOCHL:
- 6eCcKOHEYHO Maible QyHKINY;
- SKBHUBAJICHTHOCTb OECKOHEUHO MaJIbIX (DyHKIIHIL;
- IpUEMBI PACKPBITUS HEOIIPEIEIEHHOCTEM.
12 |HenpepbIBHOCTH (YHKIIUH.

PaccmatpruBaemMbie BOIPOCHI:
- oTpesieTieHne Tpenena GyHKINY;
- HeTIpepBbIBHbIEC (DYHKIINH;




/o

TemaTuka JTEKIMOHHBIX 3aHATUHN / KpAaTKOE COJIEpKAHNE

- OCHOBHBIC TEOPEMBI O HEMPEPHIBHBIX (DYHKITHAX;
- N30JIMPOBAHHBIC TOUKHU pa3pbiBa M UX KJIaCCU(PHUKALISL.

13

[TpousBoaubie u muddepennrans GyHKIUA (4acTh 1).
PaccMarpuBaeMble BOIIPOCHL:

- IIOHSATHE TIPOU3BO/IHOM;

- Mpou3BOIHAS (PYHKITUH;

- IIPaBIJIa BBIYUCIICHIUSI IPOM3BOAHBIX;

- IPOM3BOAHAS CIIOXKHOM (QyHKINH;

- norapumMuUecKast IPOU3BOAHAS;

- IPOHM3BO/IHAS MOKA3aTEIBHO-CTEIICHHON ()YHKIIHH;

- IPOM3BOJIHASL HESIBHOW (DyHKIIUH;

- muddepeHnmrpoBanue QyHKIMH 3aJaHHON B TApaMETPHUYCCKON (hopme;
- muddepernman GyHKIHM.

14

[TpousBoausie u Auddepentnans GyHKIUHN (4acThb 2).
PaCCManI/IBaCMLIe BOIIPOCHI:

- IPOMU3BOJAHBIC BBICIIUX MMOPSAAKOB.

- muddepeHIraIbl BBICIIAX TOPSIKOB.

- TeopeMa 0 (PYHKIHIX.

15

[IpouzBoanbie n mudpdhepenmans: GyHKuun (4acts 3).
PaccMarpuBaeMble BOIIPOCHL:

- npasuJo Jlonurans;

- opmymna Teitnopa;

- OKCTPEMYM M MHTEPBaAJIbl MOHOTOHHOCTH (DYHKIINU.

16

[IpousBonnbie u quddepenunanst QyHKIUHN (4acTb 4).
PaccmaTpuBaemble BOTIPOCHI:

- HCCIIeJOBAaHKE TTOBEACHNUS (PYHKINH € TTOMOIIBIO TPOM3BOAHBIX;
- BBIITYKJIOCTh, BOTHYTOCTh, TOUKH IEPEruoa;

- aCHUMITOTHI U 00IIasi CXeMa UCCIIeOBAaHMS (QYHKITHH.

- HCCJIeI0BaHUE MOBEeACHNUS (DYHKIUH C HOMOIIBIO IIPOM3BOIHBIX.

17

Heonpenenenuslit uurerpan (4acts 1).

PaccmarpuBaemble BOIPOCHL:

- ompeaeICHHs IEpBOOOpa3HON (PYHKIIMHU U HEOMPEACICHHOTO HHTETPaia;
- OCHOBHBIC CBOMCTBA HEONPCACIICHHOTO UHTCTpaJia;

- Ta6J'II/II_Ia OCHOBHBIX UHTCTPAJIOB;

- HCIOCPCACTBCHHOC UHTEIPUPOBAHUC,

- M€TO/J IIOJACTAHOBKH,

- METOA UHTCTPUPOBAHUSA 110 HACTAM.

18

Heomnpenenenusiii uHTErpa (4actsb 2).
PaccmarpuBaemble BOIPOCHI:

- pasnoXkeHue palMoHaIbHOW (PYHKIINK Ha dJIeMEHTapHbIC APOOH;
- HHTETPUPOBAHUE PALIMOHATBHBIX JPOOCH.

19

Heonpenenenusrii maTETpan (4acts 3).
PaccmaTpuBaemble BOIIPOCHI:

- HHTErPUPOBAHKE UPPALMOHAIBHBIX (QYHKIIHH;

- HHTETpHUpOBaHUe U QepeHIaIbHIX ONHOMOB.

20

Heormpenenenusiit uHTErpal (4acts 4).
PaccmarpuBaemMbie BOIPOCHI:
- HHTETPUPOBAHKE TPUTOHOMETPHUECKUX (PYHKITHIA.

21

OnpeneneHHbli HTHTErpal.
PaCCManI/IBaeMLIC BOIPOCHI:
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- 3a/1a9¥, IPUBOJISIINE K HEONPEIICHHOMY HHTETpaLy;
- ONpe/IeTICHHBII HHTErpajl Kak IpeJiell HHTETPAIbHBIX CYMM;

- TeopeMa 00 HHTErpUPYEMOCTH KyCOYHO-HENPEPBIBHBIX (DYHKIIHMH;

- FeOMETpUYECKast MHTEPIPETAIHs ONIPEAEICHHOT0 HHTETpaja;

- OCHOBHBIE CBOMCTBa OIPEEICHHOTO HHTErpaja;

- TEOPEMBI 00 OIEHKE U O CpeJHEM 3HaYCHHU;

- OIIpeNIeNICHHBI MHTErpall C HEPEeMEHHBIM BEPXHUM IIPEeIoM ¥ TeopeMa O ero IPOU3BOHON;
- opmyna Herotona-JleriOunma;

- BBIYUCIICHHE ONPEIeICHHBIX HHTEIPAJIOB IOACTAHOBKOM U 110 YACTSIM.

22

[IpuioxxeHue onpeaeneHHoro HHTerpaia.

PaCCManI/IBaeMLIe BOIPOCHI:

- BBIYHUCJICHUEC nﬂoma):[ef/i IIJIOCKHUX (I)I/Il"yp, OIrpaHUYCHHBIX KPUBBIMH, 3aJaHHBIMHU B IC€KAPTOBLIX
KOoOpJAUuHaTax, NapaMEeTpUYCCKUX U B NOJIAPHBIX KOOpAWHATAX;

- BBIYHCIIEHHE 00BEMOB TEII 1O romansaM nornepeYHbIX CEYCHUU U O6’LeMOB TCJI BpalllCHUA,
-BBIYUCJICHUE JJIUHBI 1YTHU KpI/IBOfI U IU101aaun MOBEPXHOCTHU BpalllCHUSA.

23

Hecob6cTBeHHbIi nHTErpal.

PaCCManI/IBaCMLIe BOIIPOCHI:

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

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

- abCoIOTHAS U yCJIOBHasA CXOAUMOCTU,

- HECOOCTBEHHEIE HUHTErpalibl ¢ HCCKOJIbKUMU OCO6CHHOCT}IMI/I.

24

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

- pyHKUs HecKoMbKUX IepeMeHHBIX (DHIT);

- rpadux OHIT;

- npumeps! @HII 1 nx reomeTpryeckoe NpeCTaBICHNUE;

- TUHAH (TIOBEPXHOCTH) YPOBHS,

- OKPECTHOCTH, OTKPBITHIE, 3aMKHYTbIE M OTPaHHYCHHbIE MHOXKECTBA;
- CBSI3HBIC MHOKECTBa, 00J1aCTH;

- npenen OHII;

- 0ecKOHEYHO MaJible ¥ OeckoHeuHo Oosbine OHIT;

- HenpepbiBHOCT, OHIT B TOUuKe, HA MHOXKECTBE;

- corictBa @HII, HenpepbIBHOM HA OTPAHUYEHHOM 3aMKHYTOM MHOECTBE.

25

@OYHKIMS HECKOJIBKUX MEPEMEHHBIX (4acTh 2).

PaccmaTpuBaemble BOIIPOCHI:

- yactHble npon3BoaHbie @HIT 1 X reomerpuyeckast HHTEpIIpETaLUs ISt n= 2;
- mupepennupyemsie GHIT;

- He00XOANMBIE M JOCTATOYHBIE YCIOBUS TN (HEpEeHIINPYEMOCTH;

- monHbIH auddepenmar;

- BOCCTaHOBJICHHE (PYHKITUH T10 €€ MOJTHOMY JuddepeHimany;

- nupepeHIUpyeMOoCTh CIOXKHON HYHKITUY;

- yacTHas U nosiHas npousBogHsle OHII;

- HHBapHaHTHOCTH (POPMBI 1epBoro AnddepeHuaa.

26

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

- YaCTHBIC IPONU3BOJHLBIC U an(b(bepeﬂunanm BBICIIHMX IMOPAAKOB;
- matpuia ['ecce;

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

- npumenenue qudpdepermmana OHIT k mpuOINKEHHBIM BBIYHUCICHUSM;
- hopmyna Teitnopa ai1st GYHKIHH HECKOIbKHX MMEPEMEHHbIX;
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- HesIBHO 3aJJaHHBIC (DYHKIINH;
- TeopeMa O HesIBHOW (YHKIIHH.
27 |DyHKIMS HECKOIBKHUX IEPEMEHHBIX (4acTh 4).

PaccmarpuBaembie BOIPOCHL:

-npoussoanas OHII no HanpasieHu1o;

-TpaaneHT (YHKIMU U €TO CBOHCTBA;

-ypaBHEHUS KacaTelIbHON M HOPMalH K JMHUH YPOBHs (DYHKIUH ABYX IEPEMCHHBIX;
-KacaTeNbHAas MIOCKOCTh U HOPMasb K TOBEPXHOCTH.

28

@YHKIMS HECKOJIBKUX NMEPEMEHHBIX (4acTh 5).

PaccmarpuBaeMblie BOpOCHI:

- akctpemym OHIT;

- HEOOXOAMMBIE U IOCTaTOYHbIE yCinoBus skcTpemyma OHIT;

- YaCTHBIH clty4ail — (YHKIMSI ABYX IIEPEMEHHBIX;

- YCJIOBHBIH AKCTpeMyM (QYHKIMH JBYX NEPEMEHHBIX;

- bysknus Jlarpamxa;

- HEOOXOANMBIC U TOCTATOYHBIE YCIOBHS YCIOBHOTO 3KCTPEMYMa;

- HAXOX/ICHHE HanOOJBIIET0 M HANMEHBIIIETO 3HAUCHUH (QYHKIMHU JIBYX MEPEMEHHBIX B 3aMKHYTOH
obnactu.

29

JBoiiHoit nHTEerpan (yacth 1).
PaccMarpuBaeMble BOIIPOCHL:

- IOHATHE JIBOHHOTO MHTETpaa, CBOMCTBA;

- BBIYUCIICHHE JIBOMHOTO HHTETpaa;

- PaccTaHOBKA IIPE/ICJIOB HHTET PUPOBAHHUS;

- IBOMHBIE HHTETPANIBI B TIOJIIPHBIX KOOPMHATAX;
- IPWJIOKEHNE JBOMHOTO MHTETPAIA.

30

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

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

31

KpuBosnuneiinble nHTErpaisl (4actsb 1).

PaccmarpuBaemble BOIPOCHL:

- oTIpeJieTIeHNe, BBIYHCIICHHE, CBOWCTBA M IPUMEHEHNE KPUBOJIMHEHHOTO HHTETpaJla IEpPBOTO POJIa;
- 3aj1a4a OIpeAeIeHNs paboThI IEpEeMEHHOM CHIIbl Ha KPUBOJIMHEHHOM ITyTH;

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

32

KpuBonuHeiinble HHTErpaisl (4acTh 2).

PaccmarpuBaemble BOIPOCHI:

- popmyna ['puHa 1151 OTHOCBS3HBIX 00JIACTEi;

- YCJIOBHS HE3aBUCUMOCTH KPUBOJIMHEMHOIO UHTErpajla OT IIyTH UHTETPUPOBAHUS;

- BBIYUCJICHNE KPUBOJIMHEHHOTO HHTETpaJia OT MmoJIHOTO nuddepenimana;

- popmyna Herotona-JleiiOnuma;

- HaxoX/IeHHe (PyHKIUH 110 ee NoIHOMY An(depeHInaly ¢ MOMOIIBbI0 KPUBOJMHEHHOTO HHTETpaja.

33

Huddepennnansabie ypaBHeHuUs (4acThb 1).

PaccmartpuBaeMbie BOIIPOCHL:

- obue cBeneHust o AuddepeHIHaNTbHbIX YPaBHEHUSIX (OCHOBHbIC TIOHATHS; 33241, IPUBOIAIIAE K
MOHATHIO 1. YypaBHEHHUN);

- muddepeHnraIbHbIe YPaBHEHNS C pa3AeiIOIINMI TepEeMEHHBIMHY;

- OMHOpOIHBIC AU(GepeHITHaTbHbIC ypaBHEHUS.

34

Juddepennmanbapie ypaBHEHHS (4acTh 2).
PaCCManI/IBaeMLIC BOIPOCHI:
- nuHelHble TuddepeHranbHble ypaBHEHHS;




TemaTuka JTEKIMOHHBIX 3aHATUHN / KpAaTKOE COJIEpKAHNE

/1

- ypaBHeHue bepnyniu;

- ypaBHEHUS B MOJHBIX Au(depeHuatax, HHTErpUPYOUIHH MHOKHTEIb.
35 |duddepennuansabie ypaBHeHUs (4acTh 3).

PaccmarpuBaeMbie BOTIPOCHL:

- ocoObIe ToukH 1 ocobOble perenus OJ1Y nepBoro nopsnka;
- YpaBHEHUs, HE Pa3peIICHHbIE OTHOCUTEIILHO POU3BOIHOM;
- METOZ BBEJCHUS IIapaMeTpa;

- ypaBHeHus1 Jlarpan-xa u Kiepo;

- (opmymupoBka Teopemsl Komw;

- IUCKPHMHUHAHTHAS KPHBAsl.

36

Huddepennmanbapie ypaBHEHHS (4acTh 4).
PaccMarpuBaeMble BOIIPOCHL:

- 3agava Komw,

- hopmynupoBka Teopembl Koy 1J1si ypaBHEHHUH BBICILIETO MOPSIIKA,;
- HCKOTOPBIC THUIIbL ypaBHeHI/Iﬁ, JAOIMYCKAKOIINX NOHWXKXCHUC MMOPAAKA.

37

Huddepennnanpupie ypaBHEHHS (4aCTh 5).

PaccmaTpuBaemble BOTIPOCH:

- nuHeWHbIe TuddepeHIraNTbHbIe YpaBHEHHS BBICIINX ITOPSAKOB;

- CBOIICTBA JIMHEHHOTO MTU(EepEHIIMATEHOTO OTIepaTopa;

- CBOWCTBA PELEHUH JIMHEHHOTO YPaBHEHUS;

- IMHEHHO 3aBUCHMbIE U HE3aBUCUMbIE CUCTEMBI (DYyHKLHII;

- oIpenenuTesns BpoHCKoro, €ro CBOMCTBA AJIsl CUCTEMBL PELLIEHUH JIMHEIHOTIO;
- OTHOPOJTHOTO YpaBHEHUs MOPSIIKA N U VIS IPOU3BOJIBHOM CHCTEMBI (DYHKIIHIH;
- pynnamenranpHas cucrema pemennii (PCP) ogHOpOAHOTO THHEHHOTO YpaBHEHHUS,
-TeopeMa O CTPYKType OOIIEero penieH s JIMHEHHOTO OTHOPOIHOTO YPaBHEHUS;
- o01iee perreHne JMHEHHOTO HEOHOPOIHOTO YPaBHEHNS;

- TeOpeMa O ero CTPYKType.

38

Juddepennnanbapie ypaBHeHUs (4acTh 6).

PaccmarpuBaemble BOIPOCHL:

- nuHeiHbIe qu(depeHnnanbHbe YPAaBHEHNUS C HOCTOSHHBIME KO3 QUINeHTaMH;

- noctpoenne @CP B ciaydae pa3IuuHbIX KOPHEH XapaKTepPUCTUUECKOTO YPaBHEHUS;
- Cllydall KpaTHBIX KOPHEH XapaKTepUCTUUECKOI0 yPABHEHUS;

- CTPYKTypa 4aCTHOTO PEIICHHS] HEOJHOPOHOTO JIMHEHHOTO 1] (epeHIHaNIbHOro ypaBHEHHs C

MNOCTOAHHBIMHA KOBq)(i)I/H_[I/IGHTaMI/I 1 KBAa3MUMHOI'OYJICHOM B HpaBOfI 4acTu,
-MCTOJ HarpaHma Bapuanuu rnoCTOSAHHBIX.

39

Cucremsl nuddepeHIanbHbIX ypaBHEHUI

PaccmarpuBaemble BOIPOCHI:

- HOpMaJIbHbIE CHUCTEMbI AU PepeHInaIbHbBIX YPaBHEHHI;

-3a1a9a Komn u reopema Komm cymecTBOBaHUS U €IMHCTBEHHOCTH pemieHus (6e3 10K-Ba)
- CBEZIEHHE CUCTEMBI K OJTHOMY YPaBHEHHIO TTOpsIKa 1.

>

40

YucnoBele M PyHKIIMOHAIBHBIE PsiibI (4acTh 1).
PaccmarpuBaeMblie BOpOCHL:

- OCHOBHBIE IIOHATHS;

- psii TEOMETPUUYECKON IPOTPECCHH;

- HeOOXOAMMBII MIPU3HAK CXOAUMOCTH YUCIOBOTO PsijIa;
TrapMOHUYECKU psl.

41

YucnoBble M QyHKIMOHAIBHBIC PSIBI (YacTh 2).
PaccmarpuBaeMbie BOPOCHI:

- IPU3HAKHU CXOJAUMOCTH 3HAKOIIOJIOKUTECIIBHBIX PAI0B,

- IpU3HAKKU CPABHCHUA;
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- mpm3HaK [amambepa;
- npu3Hak Komwu (paaukanbHbIM, HHTErpalbHBIN).

42

Yucnosble U GyHKIIMOHATBHBIC psaabl (YacTs 3).

PaCCManI/IBaeMLIe BOIPOCHI:

- IpU3HAKU CXOJAUMOCTH 3HAKOINICPEMCHHBIX PAAOB: IIPU3HAKU Heﬁ6HI/IHa, Aolens u HI/IpI/IXHe;
- YCIIOBHAS ¥ a0COIOTHAS CXOUMOCTh 3HAKOTICPEMEHHOTO Pszia.

43

UucnoBble U QyHKIMOHATBHBIE PSIbI (4aCTh 4).

PaccmatpruBaeMbie BOTIPOCHL:

- (pyHKIIOHATTEHBIE PSEI,

- 0b1acTh CXOJUMOCTH,

- paBHOMEpHAs CXOJUMOCTb, IIpU3HaK BelepmTpacca;

- TEOPEMBI O HEMPEPBIBHOCTH CYMMBI, TIOWICHHOM MHTETPUPOBAaHUU U TU(depeHIIMPOBAaHUN PABHOMEPHO
CXOOAIIUXCA PAO0B.

44

YucnoBble M QYHKIIMOHAIBHBIE PAIBI (4aCTh 5).

PaCCManI/IBaCMLIC BOIIPOCHI:

-CTCIICHHBIC PAIAbI;

-TeopeMbl Abens;

-paanyc CXO0oAUMOCTH U Q)opMyna JJIs1 €0 BBIYHMCIICHUA,

-T€0pPEMBbI O TIOYJIEHHOM MHTErPHPOBAHKUHU U AU PEPEHIMPOBAHUN CTEIIEHHBIX PSIOB.

45

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

- psn Telinopa;

- KpUTepHil cXoauMocTH psifa Teitnmopa K HCXOXHOW (PYyHKITIT;
- psisl MaxkiiopeHa;

- pa3noxeHne GYHKIUH B CTETICHHBIE PSIbI;

- pa3noXXeHHe OCHOBHBIX 3JIEMEHTapHBIX (YHKIIH;

- METO/IbI BBIBOJIA PA3JIOKEHHUH CIIOKHBIX (PyHKIMIL.

46

HpI/IMeHCHI/IC YHUCJIOBBIX U (I)YHKI_[I/IOHEUII)HBIX pAaOB.
PaccmarpuBaemble BOIPOCHL:

- NpUOIMKEHHOE BBIYUCIICHUE 3HAYCHUH (YHKIIMHA;

- MPUONIMKEHHOE BBIUUCIICHHE ONPEIEIeHHBIX HHTETPAJIOB.

47

UucnoBsle U QYHKIIMOHATIBHBIE PSI/IbI.
PaccmaTpuBaemble BOTIPOCHI:

- paasl Oypre;

- paznoxenue GyHKIHH B psi Dypoe.

48

YucnoBsie U (byHKI_[I/IOHaJIBHBIC psAABL.
PaccmarpuBaemble BOIPOCHI:

- uarerpan ®ypse;

- mpeobpazoBanue Dypee.

49

Crnyuaitnbie coObITHs (4acTh 1).

PaccmarpuBaeMbie BOIPOCHI:

- IOHATHE CITYYalHOTO COOBITHS;

- POCTPAHCTBO 3JIEMEHTAPHBIX COOBITHH;

- COCTaBHbBIE COOBITHS, ICUCTBUS HaJ COOBITHUSAMMU;

- anrebpa coOBITHH Kak OJHA U3 MHTEPIIPETAINi anredps! byms;

- nuarpammMbl BeHHa;

- KJTaCCHYECKOe, CTATUCTHIECKOE W TEOMETPHUECKOE OIPEICTICHIE BEPOSITHOCTH,
- IOHATHE 00 AKCMOMATHIECKOM OTPEICIICHUN BEPOSTHOCTH.

50

Crnyqaitabie cOOBITHSA (YacTh 2).
PaCCManI/IBaeMLIC BOIPOCHI:
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- TEOPEMBI CII0KEHHS M YMHOXXCHUS BEPOSITHOCTEH;
- YCIIOBHAs BEPOSITHOCTE;
- (hopmyIia oJTHOM BeposiTHOCTH U popmyia baiieca.

o1

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

- popmyna beprymmy;

- JIOKaJIbHasI 1 UTHTETPaJIbHAasA TCOPEMBI Jlannaca.

52

Crnyuaitabie coObITHS (4acTh 4).
PaccmaTpuBaembie BOIPOCHI:
- OTKJIOHEHHE OTHOCHUTEIbHOM YaCTOThI OT HOCTOSIHHOM BEPOATHOCTHU B HC3aBUCHUMBIX HUCIILITAHUAX.

53

Ciy4aifHble BETMYUHBI (4acTh S).
PaccMarpuBaeMble BOIIPOCHL:

- OHSITHE 00 OJJTHOMEPHOM CITy4alfHOI BeNNYMHE;
- IUCKPETHBIE CITyJaiHbIC BEJTHMIHUHBI.

54

Cry4aiiHble BETUYUHBI (4acTh 6).

PaCCManI/IBaCMLIC BOIIPOCHI:

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

55

CrnyuaiiHble BeJIMUUHBI (4acThb 7).
PaccMarpuBaeMble BOIIPOCHL:

- HCIPEPBLIBHLIC cnyqai/'leIe BCJIMYUHBI,

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

56

Cry4aifHple BETUYUHBI (4acTh 8).

PaCCManI/IBaeMLIC BOIIPOCHI:

- MAaTEMAaTHYICCKOC OKUJAAHUC, TUCIICPCUA U CPECAHEC KBAAPATUIHOC OTKIIOHECHHUE HerepBIBHOﬁ CJ'Iy‘IaI‘/‘IHOI\/'I
BCIIMYHHBI,

- OCHOBHBIC 3aKOHBI pacCIipCACICHU.

4.2. 3aHATHS CEMUHAPCKOTO THUIIA.

[IpakTrueckue 3aHATHS

Tematuka MPAKTUYCCKUX 3aHSATHII/ KpaTKO€ COACPIKAHUC

Martpuisl ¥ onpeaenuTenu MaTpull (dacts 1).
B pe3yibTare pa6OTI)I CTYACHT HpI/I06peT€T YMEHUS: BBIIIOJIHCHUC JIMHEHHBIX onepaunﬁ HaJ MaTpyulamMu,
BBIYUJICHUA OHpC,Z[GHHTCHCﬁ BTOPOI'O U TPETHETO IMOPAAKOB.

MaTtpuiisl 1 onpeneaTuTeNn MaTpuil (4acThb 2).
B pe3yibTare pa6OTI)I CTYACHT npn06peTeT YMCHUS: HAXOKICHUEC 06paTH017[ MaTpulbl, HAXO0XKJACHNUEC paHra
MAaTpHULIbI, PEIICHUE MAaTPUYHBIX YPABHEHUM.

Cucrembl TUHEHHBIX anredpandeckux ypaBHeHuii (CJIAY).
B pesynprarte pabotsl ctyaeHt npuobpereT HaBeiku pemerns CJIAY meronom [Maycca, Kpamepa.

BexTophast anrebpa (qacts 1).
B pe3yibTare pa6OTI)I CTYACHT npn06peTeT YMEHUS IIPUMCHCHUS CKAJSIPHOI'0, BEKTOPHOT'0, CMEIIAHHOT O
IMMPOU3BEACHUS BEKTOPOB K PCIHICHUTIO 3a/4a4.

AHanmuTr4eckasi reoMeTpus (dacth 1).

B pesynbrare paboThl CTYACHT OyIeT 03HAKOMIIEH CO CIIOCOOaMH 3ajaHue MPSMOU Ha TUIOCKOCTH
pa3nuYHBIMK Cr1oco0aMu, B3aMMHOE PACIIOJIOKESHUE BYX HPSMbBIX Ha TIIOCKOCTH, MPHOOPETET YMEHUS
BBIYHCIICHHE PACCTOSHHS OT TOYKH JI0 TPSIMOIA.
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[Ipsimast ¥ IIOCKOCTH B IPOCTPAHCTBE (YaCTh 2).

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

ITnockue KPHBBIC BTOPOI'O ITOPAJIKA.
B pesynprarte paboThl CTyIeHT MPHOOPETET YMEHHUS TIOCTPOCHUE AILTUIICA, TUTIEPOOIIBI, Tapabobl,
HaXO0’K/ICHHE IKCLICHTPHCUTETA U TUPEKTPHUCEHL.

Teopus npenenos (yactsb 1).
B pesynprare paboThl cTyIeHT IprOOpETeT YMEHHUS IOCTPOCHUE TTIOCTPOSHHE TpaduKoB QYKIUHA.

Teopus npenenos (4acTsb 2).
B pesynbraTte paboThl CTYACHT IPHOOPETET YMEHUS: pAaCKPhITHE HEOTPEAEICHHOCTEH B Ipeaenax,
BBIYUCIIEHHE NIEPBOTO U BTOPOTO 3aMeYaTeIbHBIX IPEAETIOB.

10

[Ipuémsl packpbiTust HeonpeaeIEHHOCTEN (4acTh 3).
B pe3yiabTaTre pa6OTLI CTYACHT HpI/IO6peTeT YMEHUA UCTIOJIb30BaHUSI OCHOBHBIX SKBUBAJICHTHOCTEH npu
BBIYUCJIICHUHA ITPEACIIOB.

11

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

12

[TpousBoansie u Auddepernuanst GpyHkiuu (dactsb 1).
B pesynbrate paboThl CTyI€HT IPUOOPETET HABBIKU BBIUMCIICHUE MTPOU3BOTHBIX.

13

[IpouzBoanbie n nudpdhepenHmansl GyHKIUA (4acTp 2).

B pesynprate paboThI CTYyISHT MPUOOPETET YMEHHUS: BBEIYHCICHUS TIPOU3BOIHON CTETICHHO-TIOKA3aTeIFHON
q)yHKI_II/II/I, BBIYUCIICHUA HpOI/IBBOI[HOﬁ q)yHKHI/II/I, SaZ[aHHOﬁ napaMeTpUICCKH, BBIYUCICHUC IPOU3BOAHBIX
BBICHIUX NOPAAKOB, BBIYUCIICHUA Z[I/I(I)(I)CPCHHI/IaJ'IOB BBICIIHX IMOPAAKOB.

14

[TpousBonHble U MU hepeHmansl GyHKIUU (JacTh 3).
B pesynbrare paboThl CTYACHT MPHOOPETET HABBIKY UCIIOJIb30BaHUE TIpaBmiia JIomuTast sl BBIYUCIISHUS
MPEJIeIIOB.

15

[TpousBonHble U MU hepeHransl GyHKIUU (JacTh 4).
B pesynprarte paboThI CTYyISHT MPHUOOPETET YMEHHUS MCCIeIOBaHUs (YHKINH HA MOHOTOHHOCTS,
HCCJIIEAOBAHUEC (l)yHKL[I/II/I Ha BBITYKJIOCTb 1 BOTHYTOCTb.

16

[IpousBonnbie u quddepenuranst GyHKIUU (4acTb 5).
B pesynbrate paboTHI CTYyISHT MPHOOPETET YMEHHUS: HCCIeI0BaHuEe (QYHKITUH, IOCTpOCHUE rpadrka
(hyHKIIMHU TIO HCCIIEIOBAHUIO.

17

Heonpenenenuslii unTerpan (4acts 1).
B pesynprarte paboThl CTyIeHT IPHOOPETET YMEHHUS BEIUHCICHNS HEONPEACIICHHBIX HHTETPAIIB C TIOMOIIBHIO
TaOJINIIBI HHTETPAJIOB.

18

Heonpenenenuslii unTerpan (4acts 2).
B pe3yibTare pa6OTI)I CTYACHT npn06peTeT YMEHUS: BBIYUCIICHUE HEOIIPEACIICHHOI'O HUHTErpajia €
IIOMOIIIBIO 3aMCHBI HCpeMeHHOﬁ, HUHTETPUPOBAHUEC 110 YACTAM.

19

Heormpenenenusiit uHTErpal (4acts 3).
B pesynprare paboThl cTyIeHT MPHOOPETET YMEHNS HHTETPUPOBAHNS PAITMOHAIBHBIX IPOOEH.

20

Heormpenenenusiit uHTErpas (4acts 4).
B pesynprare paboThl cTyIeHT IPHOOPETET YMEHNS HHTETPUPOBAHNE HPPALUOHANBHBIX (QYHKITHI.

21

Heonpenenenusrii uaTETpan (4acTs 5).
B pesynbTate paboThl CTYAECHT NPUOOPETET YMEHHS HHTETPUPOBAHUS TPUTOHOMETPUYECKHIE (QYHKIIHH.

22

OnpeneneHHplii HTErpat (4acTo 1).
B pesynbrare paboThl CTYACHT MPHOOPETET YMEHUS: BEIUHUCIICHHIE OTIPE/ICIICHHOTO HHTETpajia, 3aMeHa
MIEPEMEHHOM B OIPEIeIICHHOM HHTETpalle, BEIYUCIICHHUE TUIOMIAaeH TUIOCKUX QUTYP.
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23

[TonsiTHEe HECOOCTBEHHOTO MHTETpasa (4acTh 1).
B pe3yabTare pa6OTI)I CTYACHT an06peTeT YMCEHUS BBIYUCIICHUS HECOOCTBEHHBIX HUHTETpaJioB.

24

[TpousBoaHas GyHKIIMM HECKOJIBKUX NMEPEMEHHBIX (4acTh 1).
B pe3yabTare pa60T1>1 CTYACHT an/I06peTeT HaBbIKW BBIYHCJICHHUC YaCTHBIX IPONU3BOJHBIX q)yHKHI/II/I JABYX
TMCPEMCHHBIX.

25

[IpousBoaHast GyHKINN HECKOJIBKHX MEPEMEHHBIX (4acTh 2).
B pesynprate paboThl cTyIeHT IproOpeTeT YMEHUS IpUMEHEHHs oytHOoTo Auddepennnana x
NPHOJIMKEHHBIM BEIYHCIICHUSM.

26

[Tpon3BoaHas HYHKIIMH HECKOJIIBKUX MIEPEMEHHBIX (4acTh 3).

B pesynbTate pabOTHI CTYCHT IPHOOPETET YMEHUS: BEIYUCICHUE IPOU3BOJHON (PYHKIUHU 110
HalpaBJIeHNE, BEIYUCICHUS BEKTOPA TPaAUCHTA, HAX0XKICHUS ypaBHEHHS KacaTeIbHOU MIIOCKOCTH
HOpPMaJIX K IOBEPXHOCTH.

27

[IpousBoaHas GyHKIINN HECKOJIBKHX MIEPEMEHHBIX (4acTh 4).
B pesynprarte paboThl cTyIeHT PprOOpETET YMEHUS HAXOXKACHUS SKCTpeMyMa (QyHKIIHA IBYX
MNEPEMCHHBIX.

28

Kpathnbie u kpuBosmHeiHbIe HHTETpalibl (4acThb 1)
B pesynbraTe paboThI CTYJEHT IPHOOPETET YMEHUS BBIYMCICHHUS IBOMHBIX HHTETPAOB, PACCTAHOBKU
MIPEZEIIOB HHTETPUPOBAHMSL.

29

KpatHble 1 KpUBOJIMHEHHBIC HHTETPAJIBI (4acTh 2).
B pesynbraTe paboThl CTYyIEHT IPUOOPETET YMEHUS BRIYUCIICHUS JBOMHBIX HHTETPAJIOB B MOJISPHBIX
KOOpAWHATAaX.

30

KpatHbie u kpuBOJIMHENHHBIE HHTETPAJIBI (HacThb 3).
B pe3ynbrate paboThI cTyIeHT PHOOPETET YMEHUS BBIYMCICHHS TUTOIIAIN TUIOCKOH (HUTYPHI.

31

KpatHble u KpuBOIMHEIHbIE HHTETpaJIbl (YacThb 4).
B pe3ynbTate paboThl CTYAEHT IPUOOPETET yMEHHS BBIYUCIIEHHS KPUBOJIMHEITHOTO HHTerpana I pona.

32

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

33

O6mue cBeaenus o tudpepeHnanbHbIX YpaBHEHUSX (4acThb 1).
B pesynbrare paboThI cTyIeHT proOpeTeT YMeHus penieHus auddepeHnnarsHpIX YpaBHEHHHA C
pasacsIromuMUcs NEPEMEHHBIMU.

34

Juddepenumanbabie ypaBHEHHS (4acTh 2).
B pesynbrare paboThl CTyIEHT IPHOOPETET YMEHHUS pelIeHus Au(epeHIINaTbHBIX YPpaBHEHUIH TIEPBOTO
nopszka (OAHOPOJHbIE YpaBHEHUS, INHEIHbIE ypaBHEeHH, ypaBHeHUs bepHynn).

35

Huddepennmanbabie ypaBHEHHS (4acTh 3).
B pesynbrate paboThl CTYAEHT NPUOOPETET YMEHHS peleHus AnpGepeHINaIbHbIX ypaBHEHHI BTOPOTO
nopsAakKa, 101yCKaroImnXx MOHUKEHUE TOPAAKa.

36

Juddepennnanbabie ypaBHeHuUs (4acTh 4).
B pesynbTate paboThl CTYAEHT NPUOOPETET YMEHUS PEICHHs OJHOPOHBIX TuddepeHInanbHbIX
YpaBHEHHI BTPOTO MOPSIKA C TIOCTOSTHHBIMU KO3 PUITUSHTAMH.

37

Juddepenunanbabie ypaBHEHHS (4acTh 5).
B pesynbrare paboThl CTYACHT MPHOOPETET YMEHUS peUIeHUS] HEOAHOPOIHBIX TU(PHEPEHIINA0THBIX
ypaBHEHHIA BTOPOTO MOPSAKA C TOCTOSHHBIMU KO3 DUIIMEHTaMK CO CrIeIManbHON MPaBOii YacThIO.

38

Juddepennnansapie ypaBHeHUs (4acTh 6).
B pe3yibTare pa6OTI)I CTYACHT npn06peTeT YO3HAaKOMIJICH € METO/J Baphalluu IMPONU3BOJIbHBIX IMOCTOSAHHBIX.

39

Huddepennmanbabie ypaBHeHUS (4acThb 7).
B pesynbrare paboThl CTYACHT MPHOOPETET HABBIKY PEIICHUs AU GEpeHINATHHBIX YPABHEHUH Pa3HbIX
THIIOB.




TemaTuka MpaKTHYECKUX 3aHATUI/KpAaTKOe CollepKaHHe

/1

40 |duddepenunanbubie ypaBHeHUs (4acTh 8).
B pesynbTate paboThl CTYACHT NPUOOPETET yMEHHS pelieHHsI CUCTeM TUddepeHIHanbHbIX ypaBHEHNH.

41 |YucnoBoii psaasl (4acTsb 1).
B pe3yabTare pa6OTI)I CTYACHT npn06peTeT YMCHHUA: UCIIOJIb30BaHUA HeO6XO[[I/IMOl"O pUu3HaKa
CXOAUMOCTHU IJIA UCCJICAOBAHUA CXOAUMOCTH YUCIOBBIX PAAOB, UCIIOJIB30BaAHUA O606HIeHHOFO
I‘apMOHI/IFICCKI/II\/'I pAx It UCCIIEA0BAHUA CXOAMMOCTH YUCIIOBBIX PSAA0B, UCIIOJIB30BAHUA HHTETPAJIBHOTO
IMPpU3HaKa AJI1 UCCIENOBAHNA CXOANMOCTH YHCIOBBIX PSAIOB.

42 |YucnoBo# psabl (4acTh 2).
B pesynprate paboThl cTyIeHT PHOOPETET YMEHHUS HCCICIOBAHNE PSAIOB HA CXOJAUMOCTE C IIOMOIIIBIO
npusHakoB [lanambepa, paxukansHoro npusHaka Komm.

43 |YucnoBoii psaasl (4acTh 3).
B pesynbraTe paboThl CTYI€HT IPHOOPETET YMEHHUS UCCIIEOBAHUE PSJIOB Ha aOCONIOTHY U YCIOBHYIO
CXOJUMOCTH.

44 | ®yHKIMOHAJIBHBIE PsIbI (HacThb 4).
B pe3yiabTare pa6OTbI CTYACHT an06peTeT YMCHUS BBIYUCIICHUC obmactn CXOAUMOCTH CTCIICHHBIX PAAO0B.

45 |Paznoxxenne QYHKIIUU B CTEIICHHBIC PSAABI (4acTh S).
B pesynbraTte paboThl CTYJACHT IPUOOPETET YMEHUS Pa3JI0KCHUSA (PYHKIUI B CTCTICHHBIC PSIbI.

46 |Psnp1 @ypee (dacts 6).
B pesynbraTe paboThl CTYI€HT IPHOOPETET yMEHHUS pa3iiokeHns: QyHKIUH B paas Dypoe.

47 |[IpmoxeHne YUCIOBBIX U (YHKIIMOHAIBHBIX PAIOB (4acTh 7).
B pesynprare paboTh cTyIeHT PpHOOpETET YMEHUS IPHUOIIKEHHOTO BEIYUCIICHAS 3HAYCHUH () YHKITHIA,
HpI/I6J'II/DKCHHOFO BBIYUCJICHUS ONPCACICHHBIX UHTCI'PAJIOB.

48 |IlpuinokeHue YUCIOBBIX U (PYHKIIMOHAIBHBIX PSIOB (4aCTh §).
B pesysnbrare paboThI CTYIEHT MPUOOPETET YMEHHUS MPUOIHKEHHOTO PeIIeHus TudGepeHIHaTbHbIX
YpaBHEHUH.

49 |Cnydaiinble coObITHS (4acTh 1).
B pesynbrarte paboThl CTyAeHT MIPHOOPETET YMEHHUS PEIIeHNUs 3a/1a4aHa KIAaCCHUECKOe OIpe IeIICHIe
BEPOSITHOCTEM.

50 |Cnyuaitnble coObITHS (4acTh 2).
B pe3yibTaTre pa6OTBI CTYACHT an06peTeT YMCHU: peUICHUEC 3a1a4 € UCIIOJIb30BAHUIIC TCOPEM CIIOKCHUA
BEPOSITHOCTEN U YMHOXKEHMSI BEPOSITHOCTEH.

51 |Cnyuaitnble coObITHS (4acTh 3).
B pesynbrare paboThI CTYACHT MPHOOPETET YMEHUS PEIISHUE 3a/1a4 C HCIIOIb30BaHUe (DOPMYIIBI TIOTHON
BEPOSITHOCTH.

52 |Cnygaitabie coObITHS (9acTh 4).
B pesynbrate paboThl CTYAEHT MPUOOPETET YMEHHS UCIIONb30BaHus GopMyisl bepryum, Gopmyitsl
[Tyaccona, nokansHON M MHTETpanbHON Gopmyn Myaspa-Jlamiaca mpu pemeHny 3aaad.

53 |CryuaitHble BETUYHHBI (4aCTh 5).
B pesyabrare pabOThI CTYICHT MPUOOPETET YMEHHUS IIOCTPOCHUE 3aKOHA PACIIPEICICHUS BEPOSITHOCTEH
JUCKPETHOH CIIy9aifHOM BEIWYHHBI, OyAUT O3HAKOMIICH OMHOMHUAIILHBIM PacTIpe/IeICHuEM,
pacnpenenenueM [lyaccoHa, reOMETPUUECKUM pacTpeesIeHUEM CITydaiHOW BETUIHHEI.

54 |Cnyuaitabie coObITHS (4acTh 6).
B pe3yibTare pa6OTI)I CTYACHT HpI/IO6pCT€T YMEHUS BBIMUCIICHUSA MAaTEMATUYCCKOI'O OXKUJaHUs,
JAUCIICPCUH, CPETHETO KBAAPATHUUICCKOTO OTKJIOHEHN A JUCKPETHBIX CJ'Iy‘IafIHBIX BCJIMYHUH.

55 |CnyuaiiHble BeTHYHUHBI (4acTh 7).

B pesynbrare paboThI CTYICHT OYAET O3HAKOMIICH C HEIPEPBIBHBIC CIYYalHBIMU BEITUIAHAMH.
IIprobperer ymeHHUs HaXOXIACHUS (DYHKINU pacIIpeieIeHUs 110 H3BECTHON IUNIOTHOCTH pacpeIeICHNUS.
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56 |CnyuaitHble BeTMYUHEI (4acTh 8).
B pe3yabTare pa6OTLI CTYACHT 6yaeT O3HAaKOMJICH C OCHOBHBIC 3aKOHBI paclpeACJICHUA HCIPEPBIBHBIX
CHy‘IaﬁHLIX BCJIMYMH. HpHOGpeTeT YMEHUA BBIYUCICHUE MAaTEMATUYCCKOT'O OKUAaHuA, TUCTICPCHUU,
CPCAHETO KBAAPATUICCKOT0 OTKIIOHCHUA HEIPEPBIBHBIX CJ'Iy‘-IaI\/’IHblx BCJIMYUH.
4.3. CamocrosiTenbHas padoTa 00y4aromuxcs.
No .
Bun camocrosiTensHO#M paboThI
/1
1 |[ToaroroBka K MPaKTHYECKUM 3aHITUSIM.
2 |[loxroroBka K TEKyIieMy KOHTPOJIIO.
3 ([loaroToBka K MpOMEKYTOYHON aTTECTAIHH.
4 | TlonroToBKa K MpOMEXYTOYHOH aTTECTAIHH.
5 | [oaroroBka k TeKyIieMy KOHTPOJIIO.

4.4. ITpumepHbIN IEpeUeHb TEM KOHTPOJIbHBIX padboT
[TpousBoaHas GyHKIUU OJHON MTEPEMEHHOM.

WuTerpupoBanue GyHKIMH OJHOUW MEPEMEHHOM.
[TpousBoHas PYHKIIMHM HECKOJIBKUX NTEPEMEHHBIX.
Pemenue quddepeHumanbHbIX ypaBHEHUM.

Cnyuaiinbie coObITus. CnyyaliHble BEJTMYUHBI.

5. IlepeueHp wu3MaHMI, KOTOpPBIE PEKOMEHAYETCS MCIIOIb30BATh IIPH

OCBOEHUU JUCHUIUIUHBI (MOIYJIA).

li\/@n bubnuorpaduueckoe onucanue Mecto nocrtyna

1 Wneun, B. A. Martematndeckuii ananu3 B 2 4. Hacte 1 B 2 https://urait.ru/bcode/491294
kH. Kuura 1: yueOGuuk qis By3os / B. A. Wibun, B. A. (mata oOparreHus:
CanoBununii, b. X. Cennos. — 4-e u3n., nepepa0. u J01. 26.01.2024). Texer:

— Mocksa : Uznarensctio FOpaiit, 2022. — 324 ¢. — DNCKTPOHHBIIA.
(Bricmiee oopaszoBanue). — ISBN 978-5-534-07067-5.

2 Beiciras MaTemaTrKa : yaeOHOE mocobue st By3os / B. C. | https://urait.ru/bcode/468424
[lIunaues. — 8-e u3., nepepab. u gon. — Mocksa : (mata oOparreHus:
N3znarensctBo IOpaiit, 2021. — 447 ¢. — (Briciiee 26.01.2024). Texer:
obGpasosanue). — ISBN 978-5-534-12319-7. SMEKTPOHHEIH.

3 Canosunuas, U.B. Maremaruueckuii ananus. [lpenen u https://urait.ru/bcode/515257
HENPEPBIBHOCTH (DYHKITMH OJHOMN TIEPEMEHHOM : yueOHOe (mata obpameHmyst:
noco6ue 1ist By30B / .B. Cagoanuas, T.H. ®omeHKo ; 08.02.2024). Texcr:

3JIEKTPOHHBIN.

non obmieit pegakiueit B.A. Uneuna. — 2-e usn., nepepaod.




u gomn. — Mocksa : UznarensctBo FOpaiit, 2023. — 115 c.
— (Bricmiee o6pazoBanue). — ISBN 978-5-534-08473-3.
4 | duddepeHnmanbHbie ypaBHCHUS : YUCOHUK U TPAKTUKYM https://urait.ru/bcode/468795

s By30B / T. B. MyparoBa. — Mocksa : M3gaTenbcTBO (mara obpawenmus:
FOpaiit, 2021. — 435 ¢. — (BsIciiee oOpazoBanue). — 26.01.2024). Texer:
ISBN 978-5-534-01456-3. SMCKTPOHHBIA.
5 | Teopust BEpOATHOCTEH M MaTeMaTHYECKas CTATUCTHKA https://urait.ru/bcode/431167

yueOHUK 1 npakTukym aiist By3os / H. I. Kpemep. — 5-¢ (mata oOpareHus:
u31., nepepad. u gomn. — Mocksa : U3narensctBo FOpaiit, 26.01.2024). Texer:
2019. — 538 c. — (Buiciee o6pasosanue). — ISBN 978- | >/CKTPOHHBIIA.
5-534-10004-4.

6 | Maremarnueckuii ananu3. COOpHUK 3alaHUil: yueOHOE https://urait.ru/bcode/493329
noco6ue st By30B / B. B. Jlornnosa [u 1ip.]; mox oOrieit (nata obparueHusL:
penakimueit E. I'. IIToTHUKOBOW. — 2-€ W3], UCIP. U JIOIL. 26.01.2024). Texer:

— Mocksa: M3natensctBo IOpaiir, 2022. — 206 ¢. — DNCKTPOHHBIIA.

(Beicmee oopazoBanue). — ISBN 978-5-534-11516-1.

6. IlepeueHb COBpEMEHHBIX MPOPECCHOHANBHBIX 0a3 JaHHBIX U
WH()OPMAITMOHHBIX CIPABOYHBIX CHUCTEM, KOTOPBIE MOTYT HCIIOJIL30BATHCS IIPH
OCBOCHUU JUCHUIUIUHBI (MOYJIA).

1. Hayuno-texuunueckas oudnuoreka PYT (MUUT) http://library.miit.ru

2. DnexkTpoHHO-O0ubIMoTeuHas cucrema «Jlanp» http://e.lanbook.com/

3. Hayuno-texauueckass 6ubmuorexka PYT (MUUT) UDD http://ml.miit-
ief.ru

4. O0pazoBarenpHas maTdopma JjIsi YHUBEPCUTETOB U Kosutemked FOpait
https://urait.ru/

7. llepedyeHb  JUIEH3UOHHOTO W  CBOOOJHO  PacHpoCTPaHSIEMOIo
IPOrpaMMHOr0 OOecnedeHusi, B TOM YHCIIE€ OTEYECTBEHHOrO IPOU3BOJICTBA,
HEO0OXOMMOTO JIJIS1 OCBOCHMSI TUCIIUTUTUHBI (MOYJIs).

Microsoft Office, Microsoft Windows.

8. Omnucanue MaTepHAIbHO-TEXHUUECKON 0a3bl, HEOOXOAUMOMN  JJIst
OCYIIECTBJICHHUSI 00pa30BaTEIHLHOTO MPOIecca MO AUCIUTUTHHE (MOIYIIIO).

KomnbroTepbl, MTHTEPaKTUBHBIEC IOCKHU, POEKTOPbI, SKPaHbI, MEJIOBBIEC IOCKU
(MapkepHbIe JJOCKH).
9. ®opma POMEKYTOUHOM ATTECTALNU:

Dk3ameH B 3 ceMecTpe.
3auer B 1, 2, 4 cemecTpax.



10. OueHouHbIE MaTEpHUATIBI.

OneHOYHbIE MaTepUalIbl, TPUMEHSIEMBIE TIPU MPOBEICHUHN MPOMEKYTOUHOU
aTTeCTaIlui, pa3padaThIBAIOTCA B COOTBETCTBHH C JIOKAJIHHBIM HOPMATHBHBIM
aktom PYT (MUUT).
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