MHUHHUCTEPCTBO TPAHCIIOPTA POCCUICKOM ®EJEPALIIN

OEJIEPAJTBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE
YUYPEXJIEHUE BBICIHEI'O OBPA3OBAHUA

«POCCHUUCKHNHA YHUBEPCUTET TPAHCIIOPTA»
(PYT (MUUT)

/

-

PaGouast mporpaMma JUCIUIIINHEL (MOILYIIS),
KaK KOMIIOHEHT 00pa30BaTeIbHOIl IPOrpaMmel
BBICILIETO 00pa30BaHUs - IPOrpaMMbl OakalaBpuara
10 HAIPaBJICHUIO NOATOTOBKH
27.03.04 YnpaBneHue B TEXHUYECKUX CUCTEMAX,
YTBEPKIEHHOM nepBbIM npopexkropoM PYT (MUNT)
Tumonunsim B.C.

\

J

PABOYASI MPOIPAMMA JUCLMITJIMHBI (MOIY.JI5D)

MaremaTuka
Hamnpagiienue nmoaroToBku: 27.03.04 YrpaBiieHHE B TEXHUYECKUX CHCTEMAX
HampaBnennocts (mpoduib):  CHCTEMBI, METO/BI U CPEACTBa HMU(PPOBU3AIUU U
yIpaBJIeHUs
dopma oOydeHUS: Ounas

PaGoyast mporpamma JUCHHUITIIMHBI (MOJYJIs) B BUJIE
AJIEKTPOHHOTO JOKYMEHTA BBITPYKEHA U3 €MHOI
KOPHOpaTHBHOM HH(OPMAIIIOHHON CUCTEMBI YIIPABICHUS
YHUBEPCUTETOM M COOTBETCTBYET OPUTHHAITY

IIpocTas snexTpoHHas moanucs, BeitanHas PYT (MUUT)
ID noxnucu: 2672
Hoamucan: U.o. 3aBenyromiero kadenpoii [lnaronosa Onbra
AnekceeBHa
Jata: 03.06.2024




1. O6mue cBeaeHus O JUCHUIUIMHE (MOTYJIE).

ensMu ocBoeHHs y4eOHOW JUCHUIUIMHBL (Monmynst) «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
HAaBBIKOB TPUMEHEHUS MATEMAaTUYECKUX METOJIOB U MOJIETIEH;

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

- pa3BUTHE JOTUYECKOTO MBIIIJICHHUS U TOBBIIICHUE OOIIEro ypOBHS KYJIbTYpPbI
CTYJEHTOB.

3ajauaMy OCBOCHUS JUCHMILIMHBI (MOyJis1) «MaTeMaTHKay SBIISIOTCS:

OBJIAJICHUE METOJAMU JIMHEMHON ayireOppl, MaTEMaTHUECKOro aHallu3a,
TEOPHUH BEPOSATHOCTEM.

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

[lepeuenp (GopMUpYyEMBIX pe3yJbTaTOB OCBOEHMsSI 00pa3oBaTEIbHOU
porpamMmsbl (KOMIIETEHIIUI) B pe3ysbTaTe 00y4eHHUs 10 AUCHUILUIMHE (MOIYIIO):

OIIK-2 - Cnoocoben ¢opMmyaupoBarh 3adadud  MPOoQeCCHOHATBHON
JESITEIbHOCTH Ha OCHOBE 3HAHWM, MPO(UIBHBIX pPAa3AEIOB MATEeMAaTUYECKUX U
€CTECTBEHHOHAYYHBIX TUCUUIUINH (MOIYJIEH);

YK-1 - CnocobeH ocymiecTBIsTh TOUCK, KPUTHUECKHN aHaau3 U CHHTE3
uH(pOpMaIK, MPUMEHSATh CUCTEMHBIN MMOAXO0/ IS PEIlIeHUs IOCTABJICHHBIX 3a/1a4.

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

3Harth:

OCHOBHBIE€ TIOHSTHS M TeopeMbl AU(P(depeHInaTIbHOr0 UCUUCIEHUST QyHKUUN
OTHOM W HECKOJIBKMX IIEPEMEHHBIX, OCHOBHBIE TIOHSTHS HWHTErPAIBHOTO
UCYHUCIICHHS] (PYHKITMI OJHOW M HECKOJBKUX TEPEMEHHBIX, BOKHEUIITHUE TEOPEMBI,
METO/Ibl UHTEIPUPOBAHUS ITPOCTEUIINX UHTETPAJTIOB, OCHOBHBIE IIOHATHS U TEOPEMBI
CIIy4ailHBIX COOBITHI, OCHOBHBIC 3aKOHBI PACIPEACIICHUS CIIy4ailHbIX BEJIHYUH,
MaTEeMaTUYeCKUe METOJbl OOpabOTKM M aHaiu3a pPe3yJbTaTOB CTATHCTHUYECKHUX
HaOmoAeHU (TOHATHST 00paOOTKM BBHIOOPKH, TOUYEHHBIE OLEHKH JOBEPUTEIBHBIX
MHTEPBAJIOB).

YMmeTh:



MHTEPIPETUPOBATh OCHOBHBIC TMOHATHUSA HA MPOCTHIX MOJEIBHBIX MPUMEPAX:
peuiaTh CUCTEMbl JMHEHHBIX aireOpandyeckux ypaBHEHUM, BBIUUCIATH IMPEAebl,
BBIYHCIIATh MPOU3BOHBIC, YACTHBIE MPOU3BOAHBIE U AuddepeHtnansl GyHKINM,
UCCJIEIOBAaTh CBOMCTBA (PYHKIUH U CTPOUTH IpadUKHU, HAXOAUTH HAUOOJIbIIUE U
HaWMEHbIIME 3HaueHus AuddepeHpyeMblx (QYHKIUNA, HAXOAWTH MPOCTEHIHE
UHTETpaJIbl, aHAJTM3UPOBATh PE3yJIbTaThl CTATUCTUUECKUX HAOMIOACHUM U IenaTh Ha
UX OCHOBAaHWHU KOJMYECTBEHHBIE U KAUECTBEHHBIE BHIBOJIBI.

Baagern:
HaBbIKAMH PEIICHUS OCHOBHBIX HWHXKCHEPHBIX 3a7ay; CIOCOOHOCTHIO

IIPOU3BOAUTD CaMOCTOSITCIIbHBIN BLI60p MCTOJ0B N crroco0oB PCUICHHUA.

3HaTh:

OCHOBHBIC TIOHSTHS, COJICPKAaHUE YTBEPKIACHUN M CICACTBUA W3 HHX,
UCIIOJIB3YeMBIX 11  O0OOCHOBaHWS BBIOMPAEMBIX MaTEMaTHYECKHX METOJ/IOB
peIIeHs 3a7a9 YIIPaBICHHUS.

YMmeTh:
IPUMEHSTh TMOJYYCHHBIE 3HAHMS IO JUCHUIUIMHE TPU aHaJu3e CII0CO00B

PCIICHUA ITIOCTABJICHHBIX 3a14a4.

Baagern:
HAaBBIKAMU  PEIICHUS OCHOBHBIX  33Ja4 MATEMAaTHYECKOTO  aHAJIN3a;

CIIOCOOHOCTBIO IMPOU3BOAUTD CaMOCTOSITCIIbHBIN BBI60p MCTOOJOB H CII0CcO00B

peleHus.

3. O0beM TUCHUTUTUHBI (MOJTYJIS).
3.1. O6mias Tpy10eMKOCTb JTUCIUIUIMHBI (MOIYJIIA).

OOmiast TpyAOEMKOCTh AUCHUIUIMHBI (Momynsi) coctaBisger 11 3.e. (396
aKaJIeMUICCKHUX yaca(oB).

3.2. O6bem pguctuIUIMHBL (MOAYJsl) B (QopMe KOHTAKTHOM pabOThI
oOyyJarommxcsi C  MeJarorM4ecKuMu  paboTHUKaMu W (WIM)  JIMIIaMH,
MPUBJICKAEMBIMHU K peau3aiii 00pa30BaTEIbHON MPOTPaMMbI Ha MHBIX YCIIOBHUSX,
P MIPOBEJICHUH yUESOHBIX 3aHITHI:

KonmuectBo yacos
Tun yaeOHBIX 3aHIATHI Cemectp
Bcero

Nel Ne2 | Ne3 | Ned
KonrtakTHas paboTa mpu npoBeieHIH yIeOHBIX 3aHATHH (BCETO): 224 64 64 64 32
B TtoMm uncne:
3aHATHSA JIEKITMOHHOTO THITA 112 32 32 32 16
3aHATUS CEMUHAPCKOrO THIA 112 32 32 32 16




3.3. O0beM AUCHUILIMHBI (MOayisi) B ¢opMe CaMOCTOSTEIbHON pPaOOThI
oOyyarommxcsi, a Takke B ((opMe KOHTAKTHOM pabOThl 0O0ydYaronuxcs ¢
NEeAarorndecKUMU pabOTHUKAMH U (WIJIH) JIMIIAMH, TTPUBJICKACMBIMU K pealli3aluu
oOpa3oBaTeNbHOM  TPOrpaMMbl HAa  HMHBIX  YCIOBHUSX, TP  TMPOBEACHUU
IIPOMEKYTOYHOM aTTeCTAllMK cOcTaBisAeT 172 akageMuyeckux yaca (0OB).

3.4. IIpu oOy4eHHH MO UHIWBHIyAIbHOMY y4€OHOMY IIaHy, B TOM YHCIIE IIPU
YCKOPEHHOM OOYYeHHUH, 00bhEM TUCHUIUIMHBI (MOIYJISI) MOXKET OBITh pPean30BaH
MOJIHOCTBIO B (hOpME CaMOCTOSITENIbHON pabOoThl 00yYaronuxcs, a Takxke B ¢popme
KOHTAKTHOM paboThl OOyYaromUXCA C TEJarorMuyecCKuMU paOOTHUKAMU M (WJIH)
JUIIAMH, TIPUBJIEKAEMBIMHU K peain3alii 00pa3oBaTeIbHON MPOTpaMMBbl HA MHBIX
YCIIOBUSIX, TIPH MPOBEICHUHU POMEXKYTOUHOM aTTECTAIINH.

4. ConeprxaHue JUCUUTUIMHBI (MOIYJIA).

4.1. 3a"HATHA TEKIIMOHHOTO THUIIA.

/ TemaTuka NEKIIMOHHBIX 3aHATHH / KpaTKOC COACPIKAHUC
/11

1 |Marpuisl U onpeneaTUTEIn MATPHUIL

PaccmarpuBaeMbie BOTIPOCHL:

- BHJIBI MATPHIL, OTIEPAIlIH HaJ MAaTPUIIAMH, CBOMCTBA OTIEpallnii HaJ MaTPUIIAMU;
- BJIeMEHTapHEIE MPeoOpa30BaHUS MATPHIL;

- OIpeAeTUTENb KBaIPATHON MATPHIIGI,

- MUHOp " are0pandeckoe JIOTOHEHHE JIEMEHTA ONPEeTTUTEN;

- CBOICTBa onpeenuTenei;

- oOpaTtHas MaTpulia U €€ CBOICTBA;

- MaTpUYHBIE YPABHEHHS,

- paHT MaTPHUIIBL

2 |Cucremsl THHEWHBIX anreOpandeckux ypaBHenuit (CJIAY) (wacts 1).
PaccmarpuBaeMbie BOIIPOCHL:

- pemienue CJIAY meronom Kpamepa;

- pemmenne CJIAY metonom oO6paTHOM MaTpHUIIHL.

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

- pemmenne CJIAY meromom [Maycca;

- o0mee pemrenue ogHopoaHoi CJIAY.

4  |BekropHnas anrebpa (4acTsb 1).

PaccMarpuBaeMble BOIIPOCHL:

- BEKTOPBI, ICHCTBYS HaJl BEKTOPAMHY;

- BEKTOpHBIE TipocTpaHcTBa V1, V2 ,V3;

- TMHEWHas 3aBUCHMOCTb BEKTOPOB;

- KPUTEPHH JIMHEHHOW 3aBHCHMOCTH JIBYX, TPEX H YETHIPEX BEKTOPOB;
- 06a3uc Ha MPSIMOM, Ha IUTOCKOCTH U B IPOCTPAHCTBE;

- KOOPJMHATHI BEKTOPA B 3a/JaHHOM 0a3zuce;




TemaTuka JIEKIMOHHBIX 3aHATUN / KpaTKOE COJIEpKaHHE

n/m

- TMHEWHBIE OTIepaIliy Ha/l BEKTOPaMH B KOOPIUHATHON popMme;
- YrOJ MEXAY ABYMS BEKTOPAMH;
- OpPTOTOHANBHAS IPOCKIMS BEKTOPA Ha HATIPABIICHHE JPYTOro BEKTOpa U €€ JIMHEHHbIe CBOHCTBA;
- CKaJSIPHOE MPOU3BEICHUE IBYX BEKTOPOB, €ro alredpandeckue CBONUCTBA;
- OPTOTOHAJIIBHOCTH BEKTOPOB;
- HaXOXJICHUE JUTMHBI BEKTOPA M YIJIa MEXAY BEKTOPAMH IIPU MOMOIIHU CKAJSIPHOTO MPOU3BEACHUS;
- OPTOHOPMHUPOBAHHBIN 0a3uc B V3;
- KOOPIMHATEI BEKTOPa B OPTOHOPMHUPOBAHHOM 0a3uce KaK IPOESKIUH STOT0 BEKTOPA Ha HAIPABICHUE
0a3MCHBIX BEKTOPOB;
- (DOPMYIIBI TS BBIYHMCIICHHS CKALIPHOTO IIPOM3BEACHNUS, AJIMHBI BEKTOPa, KOCHHYCa YIJIa MEXAY BEKTOPAMH
4epe3 KOOPIMHATH BEKTOPOB B OPTOHOPMUPOBAHHOM 0a3uce;
- HaIpaBIISFOLINE KOCHHYCHI BEKTOPA, UX CBOMCTBO;
- YCIIOBHE KOJJIMHEAPHOCTH BEKTOPOB B KOOPAUHATHOH (opme;
- opueHTanus 6a3uca, IpaBbIC U JICBBIC TPOIKU BEKTOPOB.

5 |Bekropnas anredpa (4acTsb 2).
PaccmarpuBaeMble BOIIPOCHL:
- BEKTOPHOE IIPOU3BE/ICHHE JIBYX BEKTOPOB, €r0 FTEOMETPUUESCKUIA H MEXaHHYECKHI CMBICIT; - anredpandeckue
CBOI{CTBa BEKTOPHOTO POU3BEICHHUS;
- BBIYUCIICHHE BEKTOPHOTO IPOU3BEICHHS B OPTOHOPMUPOBAHHOM 0asuce;
- CMEIIaHHOE POU3BEICHHE BEKTOPOB, €r0 FEOMETPUICCKUIT CMBICIT;
- anreOpanyecKye CBOMCTBA CMELIAHHOTO MIPOU3BEIICHUS,
- BHIUKCIICHHE CMEIIAHHOTO POM3BEICHHS B OPTOHOPMHUPOBAHHOM 0asuce;
- YCIIOBHE KOMILIAHAPHOCTHU TPEX BEKTOPOB;
- BBIYKCIICHHE JUIMHBI OTpe3Ka, IUIOAeH mapaniesorpaMma i TpeyrojibHIKa, 00beMOB Mapajie/ienunea 1
TeTpa’pa.

6 |Anamutudeckas reomerpus. [IpsMas Ha TUIOCKOCTH.
PaccmarpuBaeMble BOIIPOCHL:
- pa3uyHbIe BUBI yPABHEHHUS IPSIMBIX;
- B3aMHOE PACIIONIOKECHHE NPSIMBbIX;
- PaccTOSHUE OT TOYKH JI0 IIPSIMOH.

7 |Ananutudeckas reometpus. [IpsMas u IIIOCKOCTh B MPOCTPAHCTBE.
PaccmarpuBaemble BOIPOCHL:
- pa3IU4YHbIE BUJIBI YPABHEHUM MIPSIMBIX U INIOCKOCTEH;
- B3aUMHOE PaCIOJI0KECHHE MPSIMBIX U IIOCKOCTEH;
- PaccTOSHUE OT TOYKH JIO TIOCKOCTH U 10 MIPSMOI.

8 |[Lmockue KpuBBIE BTOPOTO MOPSIKA.
PaccmarpuBaeMbie BOIIPOCHL:
- BIUTHIIC, TUIepOoa, mapadoia U KX TeOMETPUISCKUE CBOICTRA;
- OKCHCHTPUCUTET U JUPEKTPUCHI;
- KAHOHUYCCKHNE YPAaBHCHUA KPUBBIX BTOPOI'O MOpsaKa.

9 |Teopus mpenenoB (4actsb 1).
PaccMarpuBaeMble BOIIPOCHL:
- OIpECNICHYS;
- IOHSITHE (PYHKINH U CHOCOOBI €€ 3aJaHus;
- 4HCIIOBBIE TIOCNIEI0BATEIEHOCTH;
- IIpezielt OCIeA0BaTeIbHOCTH;
- OZJHOCTOPOHHYE IIPEJIETbL.

10 |Teopus npeaenos (4acThb 2).

PaccmarpuBaemble BOIPOCHI:
- Ipezie] MOHOTOHHOI MOC/IEA0BATEILHOCTH;
- TEOPEMBI O MpeJeTax;




/o

TemaTuka JIEKIMOHHBIX 3aHATUN / KpaTKOE COJIEpKaHHE

- IEPBBII U BTOPOH 3aMe4aTeIbHbINA IPEE.

11

[Tpuémbl packpbITHs HEONIPEAEIEHHOCTEH.
PaccmaTpuBaemble BOIIPOCHI:

- OECKOHEYHO MaJible (hyHKIUH;

- SKBHBAJICHTHOCTh OECKOHEYHO MaJIbIX ()yHKIIH;
- IpUEMBI PACKPBITHS HEONPEIEIEHHOCTEM.

12

HenpepsiBHOCTH QyHKIINH.

PaccMaTpuBaembie BOIPOCH:

- ompejesieHue npeaena GYHKINY;

- HeTIpepbIBHbIE (DYHKIUH;

- OCHOBHBIE TEOPEMBI O HENPEPHIBHBIX (DYHKIIHAX;

- U30JIUPOBAHHBIC TOYKHU pa3pbiBa U UX K.TIaCCI/I(i)I/IKaHI/Iﬂ.

13

[TpousBoaubie u nuddepennranb GyHKIuA (49acTh 1).
PaccmarpuBaeMble BOIIPOCHL:

- IOHATHE MTPOU3BOJHON;

- IpOU3BOHAs (PYHKLHH;

- IpaBMJIa BEIYHCIICHUS IPOU3BOIHBIX;

- IPOM3BO/IHAS CIIOKHOM (DyHKLUH;

- Jorapu(pMuUecKas MPOU3BOIHAS;

- IPOM3BO/IHAS TIOKA3aTENBbHO-CTEIICHHOH (QYHKIIUM;

- IPOU3BO/IHAS HESIBHOU (DyHKIHH;

- muddepeHnrpoBanue QyHKIMH 3aJaHHON B TApaMEeTPUUYCCKON (opme;
- muddepeHnran GyHKIHH.

14

[IpouzBoanbie n nuddepenmansl GyHKIUA (4acTp 2).
PaccMarpuBaeMbie BOIIPOCHL:

- IIPOU3BO/HBIE BHICIIHNX MTOPSAKOB.

- nuddepeHnnabl BHICIIUX OPSAKOB.

- TeopemMa 0 QYHKIHSX.

15

[TpousBonHble U MU hepeHmransl GyHKIUU (JacTh 3).
PaccmarpuBaemble BOIIPOCHI:

- [IpaBHJIO .HO]'[I/ITaJ'ISI;

- popmymna Teitnopa;

- 9KCTPEMYM U HHTEPBaJIbl MOHOTOHHOCTH (DYHKITHH.

16

[IpousBonnbie u quddepenunanst QyHKIUHN (4acTb 4).
PaccmarpuBaembie BOIIPOCHL:

- HCCJIeIOBaHUE MOBEICHUS (DYHKIUH C MOMOIBIO IPOU3BOHBIX;
- BBIILYKJIOCTb, BOTHYTOCTb, TOUKH IIEPEeruoa;

- aCHUMITOTHI U 00IIIasi CXeMa UCCIIeOBAHUS ()YHKITHH.

- HCCIJIeIOBaHUE MOBEeACHNUS (DYHKIUHA C HOMOIIBIO IIPOM3BO/IHBIX.

17

Heomnpenenennsiit unTerpan (dacts 1).

PaCCManI/IBaCMLIC BOIIPOCHI:

- olpeJieIeHus] IepBO0Opa3HON (QYHKIMU U HEOTIPEIEIICHHOTO HHTErpaa;
- OCHOBHBIE CBOICTBA HEONPEACIICHHOTO UHTCTpaJia;

- TabHIIa OCHOBHBIX HHTETPAJIOB;

- HEMOCPEICTBEHHOE NHTETPUPOBAHUE;

- M€TOJ IIOJACTAHOBKH,

- METOA UHTCTPUPOBAHUSA I10 HACTAM.

18

Heonpenenenunsiit unterpan (4acto 2).
PaCCManI/IBaCMLIe BOIIPOCHI:
- pa3noXKeHe paloHaIbHON (QYHKINH Ha 3JIEeMEHTapHbIe ApO0H;




/o

TemaTuka JIEKIMOHHBIX 3aHATUN / KpaTKOE COJIEpKaHHE

- HHTETPUPOBAHHE PAlMOHAIBHBIX ApoOeii.

19

Heonpenenenuslii uHTErpan (4acts 3).
PaccMarpuBaeMble BOIIPOCHL:

- HHTETPUPOBAHHE UPPAIMOHATBHEIX (YHKIIHI;

- HHTETpHUpOBaHue T PepeHINaTHHEIX ONHOMOB.

20

Heonpenenennslit unTerpan (4acto 4).
PaccmatpruBaemMbie BOTIPOCHL:
- HHTETPUPOBAaHUE TPUTOHOMETPUICCKHUX (PYHKITHIA.

21

OnpeneneHHbl HHTErpal.

PaCCManI/IBaeMI:Ie BOIPOCHI:

- 3a/la4yu, MPUBOAANINEC K HCONMPEACICHHOMY UHTETPpAJly,

- onpe,ueneHHHﬁ HUHTETpaJI KaK Npeac UHTCTPaJIbHBIX CYMM;

- TeopeMa 00 MHTETPHPYEMOCTH KyCOUYHO-HETPEPBIBHBIX (YHKINH;

- FCOMETPUYICCKaAas HHTCPIIPETALA OIPCACICHHOTO HHTCTpaia;

- OCHOBHBIE CBOICTBA OIPCACIICHHOI'O MHTErpajia;

- TCOPCMbI 00 OLICHKE U O CPCAHCM 3HAYCHUU;

- OHpeI[eHeHHLIﬁ HUHTETpaJl € ICPEMCHHBIM BEPXHUM MIPCACIIOM U TEOPEMaA O €ro HpOHSBO,HHOfI;
- opmyna Herotona-Jleiibouua;

- BBIYUCJICHUC OMNPCACIICHHBIX UHTCTPAJIOB HOZLCTaHOBKOﬁ " I10 4acCTAM.

22

HpI/IJ'IO)KeHI/IC OIIPCACIICHHOI'O HHTCTpaJia.

PaccMarpuBaeMble BOIIPOCHL:

- BEIYHCJICHHE TUIOMAEH MIOCKUX (GUTYp, OTPaHMYCHHBIX KPUBBIMH, 33JaHHBIMA B IEKaPTOBBIX
KOOpJHMHATaX, MapaMEeTPUIECKUX U B TOJIIPHBIX KOOPAMHATAX;

- BEIYHCJIEHHE 00BEMOB TeJ 110 IIIOIIAISM MTOTIEPEYHBIX CEUCHUH N 00BEMOB TEJl BpAICHNUS;
-BBIYMCIICHUE JUTUHBI YTH KPUBOH M IUIOIMIAAN TIOBEPXHOCTH BPAILCHHUS.

23

Hecob6cTBeHHbIi nHTErpas.

PaccMarpuBaeMble BOIIPOCHL:

- HeCOOCTBEHHBIE HHTETPAJIBI [0 OECKOHEUHOMY ITPOMEXYTKY (1-Tro poma);

- HeCOOCTBEHHBIC HHTETPAIBI OT HEOIPAHUYCHHBIX (YHKIMI Ha oTpe3ke (2-ro poxa);
- IPU3HAKH CXOJUMOCTH HECOOCTBEHHBIX HHTETPAJIOB;

- a0COJIIOTHAS U YCIIOBHAs CXOIMMOCTH;

- HecOOCTBEHHBIE MHTETPAJIbI ¢ HECKOJIBKHUMHU OCOOEHHOCTSIMH.

24

@OYHKIMS HECKOJIBKUX NMEPEMEHHBIX (4acTh 1).
PaccmaTpuBaemble BOTIPOCH:

- pynkImst HeckompkuX nepemMeHHbIx (PHIT);

- rpadux OHIT;

- npumepsl OHII 1 ux reoMmerpuueckoe NpeacTaBlIeHUE;

- TMHUH (TTOBEPXHOCTH) YPOBHS;

- OKPECTHOCTH, OTKPBITHIE, 3AMKHYTBIC U OTPaHUYEHHBIC MHOYKECTBA;
- CBSI3HBIE MHOXKECTBA, 00JIaCTH;

- npeaen OHII;

- 0eCKOHEYHO Malible H OeckoHeuHo Oombine OHIT;

- HenpepbiBHOCTH OHII B Touke, Ha MHOXKECTBE;

- coiictBa @HII, HenmpepbIBHOW Ha OTPAaHUYEHHOM 3aMKHYTOM MHOKECTBE.

25

OyHKIUS HECKOIBKHUX MEPEMEHHBIX (4acTh 2).

PaccmarpuBaemble BOIPOCHI:

- yactHele pon3BoaHbie PHII 1 nx reomerpudeckas HHTEpIpETanus s n= 2;
- nudepenmupyemsie OHII,

- HeOOXOAMMBIE U IOCTaTOYHbIE YCIOBHS AU HEepEeHIUPYEMOCTH;

- NOJHBINA tuddepenua;
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TemaTuka JIEKIMOHHBIX 3aHATUN / KpaTKOE COJIEpKaHHE

- BOCCTaHOBIICHHE (PYHKIINH 110 €€ oTHOMY anuddepeHuany;
- U GepeHIIMPYEMOCTh CIIOKHON QYHKITUH;

- yacTHas ¥ nojHas npousBoausie OHII;

- HHBApUAHTHOCTH (hopMBI TiepBoro auddepeHnuana.

26

DyHKINS HECKOJIBKUX MMEPEMEHHBIX (4acTh 3).

PaccmaTpuBaembie BOIPOCH:

- YaCTHbIE IPON3BOIHbIE U A (depeHIransl BBICIINX TOPSAKOB;

- matpuua ['ecce;

- TeOpeMa O HE3aBHCHMOCTH CMEIIaHHBIX YAaCTHBIX MPOMU3BOIHBIX OT mopsiaka nuddepeHnnpoBanus;
- nmpumenenne auddepennuana OHIT x nmpuOImKeHHBIM BEIYHCIICHISIM;

- hopmyna Teitnopa 11 GYHKIMHA HECKOJBKHUX MEPEMEHHBIX;

- HESIBHO 3aJ1aHHbIe (DYHKILUM;

- TeopeMa O HesIBHOW (YHKIIHH.

27

DyHKINS HECKOJIBKUX MIEPEMEHHBIX (4acTh 4).

PaccmaTpuBaemble BOTIPOCH:

-npousBoanast ®HII no HanpasieHuto;

-TpafneHT (YHKIMU U €TO CBOHCTBA;

-YpaBHEHUS KacaTeIbHON M HOPMaJIH K JIMHUH YPOBHS (DYHKIIHH ABYX ITEPEMEHHBIX;
-KacaTeIbHas INIOCKOCTh M HOPMaJlh K IIOBEPXHOCTH.

28

OYHKIHS HECKOJIBKUX MEPEMEHHBIX (4acTh 5).

PaccmarpuBaeMble BOIIPOCHL:

- akctpemym OHIT;

- HEOOXOAMMBIE U IOCTaTOYHBIE yCioBus skcTpemyma OHIT;

- YaCTHBIH CITydail — (YHKIUS ABYX IIEPEMCHHBIX;

- YCIIOBHBIH 3KCTpeMyM (YHKINH JBYX NEPEMEHHBIX;

- bysknus Jlarpanxa;

- HEOOXOANMBIC 1 TOCTATOYHBIE YCIOBHS YCIOBHOTO 3KCTPEMYMa;

- HAXOX/ICHHE HanOOJBIIIETO M HAMMEHBIIIET0 3HAYeHHH (YHKIMH IBYX IIEPEMEHHBIX B 3aMKHYTOH 00IaCTH.

29

JIBoitHO# uHTETpan (4acts 1).
PaccmarpuBaemble BOIPOCHL:

- TIOHSITHE IBOMHOTO UHTErpaja, CBOMCTBA;

- BIYHUCJICHUEC HBOﬁHOFO UHTErpaja,

- paCcCTaHOBKaA MPCACIIOB HHTCTPUPOBAHUS;

- HBOﬁHLIe HWHTETpaJibl B IOJSIPHBIX KOOPpAWHATAX,
- IPAJIOKCHUEC ,IlBOﬁHOFO HHTETpaJia.

30

J{BoiiHO# mHTETpas (4acTh 2).
PaccmarpuBaembie BOIPOCHL:

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

31

KpuBosnuHeliHbie HHTETpalibl (4acThb 1).

PaCCManI/IBaeMLIC BOIIPOCHI:

- OMPCACIICHUEC, BBIYUCIICHUC, CBOICTBA U IMpUMEHCHUEC KpHBOJ’IHHeﬁHOFO HHTErpajia ne€pBoro pojaa,
- 3a/1a4a onpeacJICcHus pa6OTBI HepeMeHHOﬁ CHJIBI HA KpHBOJ’IHHeﬁHOM IMyTH;

- OMpCACIICHUC, CBOICTBA U BEIYUCJICHHE KpHBOHHHCﬁHOFO HUHTETpajia BTOPOro poja.

32

KpuBonuHeiinble HHTErpaisl (4acThb 2).

PaccmarpuBaemble BOIPOCHI:

- popmyna ['puHa U1 OTHOCBSI3HBIX 00JIaCTElH;

- YCJIOBHS HE3aBUCUMOCTH KPUBOJIMHEMHOIO UHTErpajla OT IIyTH UHTETPUPOBAHUS;
- BBIYUCJICHNE KPUBOJIMHEHHOTO HHTETpaJia OT MoJIHOTO nuddepenimana;

- popmyna Herotona-JleriOuuma;
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- HaXOXJIeHne (PyHKINH 10 ee MoMHOMY A depeHInaty ¢ MOMOIIBIO KPUBOJIMHEITHOTO HHTETpaa.

33

Huddepennmanbapie ypaBHEHHS (4acTh 1).

PaccMarpuBaeMble BOIIPOCHL:

- obmmue cBeneHus o AuddepeHINaNbHBIX YPaBHEHHUAX (OCHOBHBIC MOHATHUS; 3aJa4 1, IPUBOJISIIHE K
MOHATHIO TU(}. YpaBHECHHN);

- nuddepeHnnaIbHble YpaBHEHHS C Pa3AeIIONINMHE IIePEMEHHBIMHU;

- omHOpOIHBIE MH(PepeHIaTbHbIC YPaBHEHHS.

34

Juddepennmansapie ypaBHEHHS (4acTh 2).

PaCCManI/IBaeMLIe BOIPOCHI:

- nuHelHble TuddepeHranbHbIe ypaBHEHHS;

- ypaBHeHUe bepHyu;

- ypaBHEHUS B MOJHBIX Au(depeHuatax, HHTErpUPYyOLUIHH MHOKHTEIb.

35

Huddepennmanbapie ypaBHEHHS (4acTh 3).
PaCCManI/IBaCMLIC BOIIPOCHI:

- 0co0bIe TOUKH U 0co0ble pemreHmst OJ1Y mepBoro mopsaka,
- YpaBHCHU:, HC PA3PCILICHHBIC OTHOCUTCIILHO HpOI/ISBO,Z[HOﬁ;
- METOA BBCACHUS IMapaMeTpa;

- ypaBHeHus Jlarpan-xa u Kiuepo;

- hopmynupoBka Teopembl Komy;

- IMCKpUMUHaHTHasA KpuBas.

36

Juddepenunansupie ypaBHeHUs (4acTh 4).
PaCCManI/IBaCMLIe BOIIPOCHI:

- 3aga4da Komm;

- (opmymupoBka Teopemsl Koty s ypaBHEHUH BBICIIIETO TTOPSIKA;
- HCKOTOPBIC THUIIbL ypaBHeHHﬁ, JAOIMYCKAKOMINX NOHWXKXCHUC MMOPAAKA.

37

Juddepennmanpapie ypaBHEHHS (4acTh 5).

PaccMarpuBaeMble BOIIPOCHL:

- TuHeHHbIe (P epeHIaIbHbIE YPaBHEHHS BBICIINX TTOPSJIKOB,;

- CBOWCTBA JIMHEWHOTO AU PepeHIInaIBHOTO OnepaTopa;

- CBOMCTBA PELIEHUH JIMHEHHOTO YPaBHEHUS;

- IMHEWHO 3aBUCHMbIC U HE3aBUCHMBIC CUCTEMbI (DyHKIINIA;

- ompeenuTeNs BpoHCKOTO0, €ro cBONWCTBA /U CHCTEMBI PEIICHUH IMHEHHOTO;
- OJTHOPOJIHOTO ypaBHEHHS NOPSIKA N U JUIS TIPOU3BOIBHON CHCTEMBI (DyHKIUH;
- pynnamenranpHas cucrema pemennii (PCP) ogHOpOAHOTO THHEHHOTO YpaBHEHHUS,
-TeopeMa O CTPYKType OOIIero peneHus JMHEHHOTO OHOPOAHOTO YPaBHEHUS;
- o011iee pelIeHue JIMHEHHOTO HEOHOPOIHOTO YPaBHEHUS;

- TEOpeMa O ero CTPYKTYpe.

38

Juddepennunanbabie ypaBHEHHS (4acThb 6).

PaccmarpuBaemble BOIPOCHL:

- TUHeHHBIe Tu(depeHIaTbHbIC YPaBHEHHS C IIOCTOSHHBIME KO3 QHUIINECHTaMHU;

- moctpoeHne OCP B ciaydae pa3mUUHBIX KOPHEH XapaKTEPUCTHUECKOTO YPAaBHEHHUS;

- CIy4ail KpaTHBIX KOPHEH XapaKTepUCTUUECKOr0 YpaBHEHHUS;

- CTPYKTypa 4aCTHOT'O pCICHUS HCOJAHOPOAHOTO JIMHEHTHOTO zm(b(bepeHuHanLHoro YpaBHCHUSA C
MNOCTOSAHHBIMHA KOE)(l)(i)I/IIII/IeHTaMI/I 1 KBAa3MUMHOI'OYJICHOM B HpaBOﬁ 4acTu,

-MCTOJ HarpaHn(a Bapuanuun 1noCTOAHHBIX.

39

Cuctemsl tudpepeHInaTbHbIX YPaBHEHUH

PaccmarpuBaemble BOIPOCHI:

- HOpMaJIbHBIE CHCTEMBI () (epeHIINATbHBIX YPaBHEHHH;

-3aaua Komm n reopema Komm cymnecTBoBaHNS M € IMHCTBEHHOCTH pelieHus (0e3 T0K-Ba);
- CBEJICHHUE CUCTEMBI K OJJHOMY YPaBHEHUIO MOPSIIKA 1.
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40 |YucnoBsle U PYHKIIMOHAIBHBIE PsIIbI (4acTh 1).
PaCCManI/IBaeMLIe BOIIPOCHI:
- OCHOBHBIC ITIOHATHSA,
- psiA TEOMETPUUYECKON IPOTPECCHH;
- HeOGXO}IHMLIﬁ OPpU3HAK CXOJUMOCTHU YUCIOBOI'O pAaa,
FapMOHI/I‘-IeCKI/Iﬁ pAan.
41 |YucnoBsle U PYHKIIMOHAIBHBIE PSIIbI (4ACTh 2).
PaccMarpuBaembie BOPOCHL:
- IPU3HAKN CXOANMOCTH 3HAKOIIOJIOKUTEIIbHBIX PSII0B;
- IPU3HAKHU CPABHEHUS;
- mpu3Hak [lanambepa;
- npu3Hak Komwu (paaukanabHbIM, HHTErpalbHBIN).
42 [Yucnosble 1 GyHKIIMOHATBHBIC psabl (YacTs 3).
PaccMarpuBaeMble BOIIPOCHL:
- IPU3HAKH CXOJANMOCTH 3HAKOIIEPEMEHHBIX PAI0B: pru3Haku JleiiOHuma, Adens u Jupuxie;
- yCJIOBHAA U a0bcoJrroTHast CXOAUMOCTD 3HAKOINICPEMECHHOT'O pAAa.
43 |YucnoBbie U (HYHKIIMOHATBHBIC PSAABI (4acTh 4).
PaCCManI/IBaCMLIe BOIIPOCHI:
- (hyHKUIMOHAJIbHBIC PSBL;
- 001aCTh CXOJIUMOCTH;
- paBHOMEpHAs CXOQUMOCTb, IIpU3HaK Belepmrpacca;
- TEOPEMBI O HENPEPBIBHOCTH CYMMBI, IOUYJIEHHOM HHTEIPUPOBAHUHU U AU(PPEPEHIIMPOBAHUN PAaBHOMEPHO
CXOOAIIUXCA PAO0B.
44  |Yucnosbie U (HYHKIIMOHAIBHBIC PSAABI (4acCTh 5).
PaCCManI/IBaCMLIe BOIIPOCHI:
-CTCIICHHBIC PAIbI;
-TeopeMbl Abens;
-pagnyc CXOAUMOCTH U (hOpMYyJia JUIst €r0 BHIYHUCIICHUS;
-T€0pPEeMBbI O TIO4JIEHHOM MHTEIPHUPOBAHUHU U AU PEPEHIPOBAHUN CTEIIEHHBIX PSIOB.
45 |Yucnosble U (GYHKIIMOHATBHBIE PSABI (4acTh 6).
PaccmarpuBaembie BOIPOCHL:
- psan Teiinopa;
- KpUTepHil cxoauMocTu psafa Teitmopa K HCXOXHOW (YyHKIIHM;
- paabl MakiopeHa,
- pa3nokeHue QYHKIMIA B CTETICHHBIE PSIbI;
- pa3JIOKEHUEC OCHOBHBIX 3JIEMCHTAPHBIX (I)yHI(].[I/II‘/'I;
- METOJIBI BBIBO/IA PA3JIOKEHUN CIIOKHBIX (QYHKITHH.
46 |[IpuMeHeHUE YMCIOBBIX U (DYHKIIMOHATIBHBIX PSIOB.
PaccmarpuBaemble BOIPOCHL:
- NpUOIMKEHHOE BBIYUCIICHNE 3HAaUeHUH (YHKIINI;
- HpI/I6J'II/I)K€HHO€ BBIYUCJICHUC OIIPEACICHHBIX NHTEIPAJIOB.
47 |YucnoBble U GyHKITMOHATHHBIC PSIIBI.
PaCCManI/IBaCMLIe BOIIPOCHI:
- pansl Oypre;
- pasnoxxeHue GyHKIUH B psig Dypoe.
48 |YucnoBble U PYHKIIMOHAIBHBIE PSIIBIL.

PaccmarpuBaemble BOIPOCHI:
- uarerpain @ypee;
- npeoOpa3zosanue Dypne.
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49

Crnyuaitabie coObrThst (4acth 1).

PaccmarpuBaeMble BOpOCHI:

- IOHSITHE CIy4aifHOTrO COOBITHS;

- IPOCTPAHCTBO AJIEMEHTAPHBIX COOBITHH;

- COCTaBHBIE COOBITHS, ICHCTBUS HaJl COOBITHAMY;

- anreOpa coOBITHI KaK 0/lHa U3 MHTEepIpeTanui anreopsl byns;

- nuarpaMMsbl Benna;

- KJIACCHYECKOE, CTATUCTUYECKOE U T€OMETPUIECKOE ONPENETICHNE BEPOATHOCTH;
- IOHATHE 00 aKCHOMAaTHYECKOM OTIPECTICHIH BEPOATHOCTH.

50

Crnyuaitabie coObITHS (4acTh 2).
PaCCManI/IBaeMLIe BOIPOCHI:

- TCOPEMBI CJIOKCHUSA U YMHOKCHU BepOﬂTHOCTeﬁ;

- yCJI0BHAA BEPOATHOCTD,

- (hopmyIia oJIHOM BeposiTHOCTH U popmyia baiieca.

51

Canyuaiinble coObITHS (4acTb 3).
PaCCManI/IBaCMLIe BOIIPOCHI:

- popmyna beprymmy;

- JIOKaJIbHAad U UHTCTPpaIbHasA TCOPCMbI Jlamaca.

52

Crnyuaitnbie coObITHS (4acThb 4).
PaccmarpuBaeMble BOIIPOCHL:
- OTKJIOHEHHE OTHOCHUTEIbHOM YaCTOThI OT HOCTOSIHHOM BEPOATHOCTH B HC3AaBUCHUMBIX HUCIIBITAHUAX.

53

CrnyuaiiHble BeJMUUHBI (4acTh 5).
PaccmaTpuBaemble BOIIPOCH:

- MOHATHE 00 OTHOMEPHOU CITy9aifHON BEIIMYHHE;
- IUCKPETHBIE CITyJaiHbIC BETHIHNHBI.

54

CrnyualiHble BETUYUHBI (4acTh 6).

PaccMarpuBaeMble BOIIPOCHL:

- 3aKOH paclpeAesIeHUs JUCKPETHOM CITy4ailHOM BEJIMYMHBI;
- QYHKIMSI pacTpe/IeNIeHUsI U ee CBOMCTBRA.

55

CrnyuaiiHble BeJTMUUHBI (4acThb 7).
PaCCManI/IBaeMLIC BOIIPOCHI:

- HCIPCPBIBHBIC CHy‘IaﬁHBIG BCIIMYHUHBI;

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

56

CrnyualiHble BEJITMUMHBI (4acTh §).

PaccmarpuBaembie BOIPOCHL:

- MaTEMaTUYECKOE 0KUIaHUE, TUCIIEPCUs U CpeHee KBaIpaTUYHOE OTKJIIOHEHHWE HETIPEPBIBHOU ClTydyaitHON
BCIIMYHHBI,

- OCHOBHBIC 3aKOHBI pacIipCACJICHU.

4.2. 3aHATHS CEMUHAPCKOTO THIIA.

[IpakTueckue 3aHsaTHS

TemaTuka MPAKTUYCCKUX 3aHSATHI/ KpaTKoO€ COACPIKAHUC

MaTtpuiiel 1 onpeneauTeny MaTpuil (4acTsb 1).
B pe3yibTare pa6OTI)I CTYACHT npn06peTeT YMEHUS: BBIIIOJIHCHUC JIMHEMHBIX onepaunﬁ HaJa MaTpuiamMu,
BbIYUJICHUA onpe,uennTeneﬁ BTOPOI'O0 U TPETHETO NOPAAKOB.

Martpuiisl ¥ onpeaeauTen MaTpull (4acTs 2).
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B pesynabTate paboThl CTYACHT MPHOOPETET yMEHHS: HAX0XKICHHE 00pAaTHOW MaTpPUIIBI, HAXOXKICHNE PaHTa
MaTpHIbl, pelIeHEe MaTPUYHBIX YPaBHEHHH.

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

BekTopHnast anrebpa (4actsb 1).
B pesynprate paboThl cTyeHT IpHoOpeTeT YMEHUS IPUMEHEHHUS CKAJIIPHOTO, BEKTOPHOTO, CMEIIAHHOTO
TIPOM3BEICHNUS BEKTOPOB K PEIICHHIO 3a/1ad.

AHanutuueckas reoMerpus (4actb 1).

B pe3yabTare pa6OTI)I CTYACHT 6yaeT O3HAaKOMJIEH CO CITOCOOaMM 3aJaHuc HpﬂMOﬁ Ha IJIOCKOCTH
Ppa3JIMYHbIMU CHOCO6aMI/I, B3aWMMHOC€ PACIIOJIOKCHHUE ABYX MPAMBIX Ha IJIOCKOCTH, npnoﬁpeTeT YMCHUA
BBIYUCJIICHUC PACCTOAHUA OT TOYKU OO HpﬂMOﬁ.

[IpsiMast ¥ IIIOCKOCTH B IPOCTPAHCTBE (YacTh 2).

B pesynprarte paboThl cTyIeHT OyAeT 03HAKOMIIEH CO CITIOCOOaMu 3a1aHus MIPSIMOi B IPOCTPAHCTBE,
B3aMMHBIM PaCHOJIOKEHHE MPSIMOIT U TUNIOCKOCTH, IPHOOPETET HABBIKU 3aJaHHs YPABHECHHUS IUIOCKOCTH B
HPOCTPAHCTBE.

[I;mockue KpuBbIE BTOPOTO MOPSAAKA.
B pesynbraTe paboThl CTYIEHT IPHOOPETET YMEHHUS IIOCTPOCHUE DILIUIICA, FHIIEPOOIIBI, TapadoIIbI,
Hax0XJICHUE SKCIIEHTPUCUTETA U TUPEKTPHCHL.

Teopus npenenos (4acTsb 1).
B pesynbraTe paboThl CTYJACHT IPUOOPETET YMEHUS MOCTPOCHHUE MOCTPOCHHE TPaGHUKOB (HYKITHHA.

Teopus npeznenos (4acThb 2).
B pesynprarte paboThl CTyIeHT MpHOOPETET YMEHHUS: paCKPHITHE HEOMPEACICHHOCTEH B Ipeenax,
BBIYUCJIICHUC IICPBOI'0 U BTOPOT'O 3aMCUATCIIbHBIX IIPCACIIOB.

10

[Ipuémsl packpbiTust HeonpeaeIEHHOCTEN (4acTh 3).
B pesynbrate paboThl CTyACHT MPUOOPETET YMEHUS UCTIOIH30BAHUS OCHOBHBIX 9KBUBAJICHTHOCTEH MPHU
BBIYUCJICHUU TTPEACIIOB.

11

HenpepriBHOCT yHKINH (YacTh 4).
B pe3ynprate paboTHI CTYyICHT MPUOOPETET YMEHHUS MCCIe0BaHNe (PYHKITUN HA HEITPEPHIBHOCTb.

12

[IpousBonnbie u quddepenunanst GyHKIUHN (4acTb 1).
B pesynbrare paboThI cTyIeHT IPHOOPETET HABBIKM BEIYHCICHUE TTPOU3BOTHBIX.

13

[TpousBonHble U TuddepeHansl GyHKINU (4acTb 2).

B pesynbrare paboThl CTYACHT MPHOOPETET YMEHHS: BEIYUCICHHSI POU3BOIHOM CTEIIEHHO-TIOKAa3aTeIbHOM
(yHKIMH, BBIYUCICHUS TPOM3BOAHON (pYHKIINY, 3a1aHHOM apaMeTPUYECKH, BBIUNCICHUE ITPOU3BOIHBIX
BBICIINX ITOPAIKOB, BEIYUCICHHS AH(PepeHInanoB BEICIINX TOPSAKOB.

14

[IpousBonnbie u quddepenunanst QyHKIUN (4acTb 3).
B pe3yibTare pa6OTbI CTYACHT an06peTeT HAaBBIKH UCIIOJIb30BAHUE MTPpABUJIa Jlommurans JJIA BBIYUCIICHUA
MpeaciioB.

15

[IpousBonnbie u quddepenunanst QyHKIUHN (4acTb 4).
B pesysabrare pabOThI CTYICHT MPUOOPETET YMEHHUS UCCIICI0BAHUS (PYHKIIMU HA MOHOTOHHOCTb,
HCCJIICAOBAHUC (byHKHI/II/I Ha BBIITYKJIOCTh 1 BOTHYTOCTb.

16

[IpousBoansie u nuddepenuansl GyHKIUU (4acTb 5).
B pesynbrare paboThl CTYACHT MPHOOPETET YMEHUS: UCCIIeIOBaHNEe (DYHKIIMH, TOCTPOCHUE Tpaduka
(bYHKIHH 110 UCCIIE0BAHUIO.

17

Heonpenenenuslii unterpan (4acts 1).
B pe3yibTare pa6OTI)I CTYACHT npn06peTeT YMEHUS BBIMUCIICHUS HEONPECACJICHHBIX MHTETPaJIB C HOMOILIBIO
TaGJ’II/IIILI HWHTETrpaJioB.

18

Heonpenenenusiit nuaterpan (4acts 2).
B pesynprare paboThl CTyAeHT IPHOOPETET YMEHHUS: BEIYHCICHNE HEOPEAEICHHOTO HHTErpaa C IIOMOIIBIO
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3aMEHbI IEPEMEHHOM, HHTETPUPOBAHKE 10 YaCTAM.

19

Heonpenenenuslii uHTErpan (4acts 3).
B pesynbTate paboThl CTYACHT NPUOOPETET yMEHHSI MHTETPUPOBAHUS PALlMOHATIBHBIX Jpo0eii.

20

Heonpenenenuslii uaTErpan (4acts 4).
B pesynprarte paboThl cTyIeHT PHOOPETET YMEHUS HHTETPUPOBAHNE HPPAMUOHANBHBIX (QYHKITHIA.

21

Heonpenenennslit unTErpai (4acts 5).
B pesynprate paboThl cTyIeHT TPHOOPETET YMEHUS HHTETPUPOBAHUS TPUTOHOMETpUIECKHE (DYyHKIINH.

22

OnpeneneHHpld HHTErpat (4acTob 1).
B pe3yabTare pa6OTI)I CTYACHT an06peTeT YMCEHHUSA: BBIYMCIICHUE ONTPECACIICHHOI0 MHTErpaJia, 3aMEcHa
nepeMeHHoﬁ B OIPCACIICHHOM UHTCIPAJIC, BBIYUCICHUC Hnomaueﬁ IINIOCKHUX (blz[ryp.

23

[TonsiTHE HECOOCTBEHHOTO MHTETpana (4acTh 1).
B pesynprate paboThl cTyIeHT IPpHOOpETET YMEHHUS BEIUHCICHAS HECOOCTBEHHBIX HHTETPAJIOB.

24

[IpousBoaHas GyHKINN HECKOJIBKHX MEPEMEHHBIX (4acTh 1).
B pesynprate paboThl CTyIeHT MPpHOOPETET HABBIKH BEIYHUCIICHIE YaCTHBIX MTPOU3BOIHBIX (PYHKIIUH IBYX
[IEPEMEHHBIX.

25

[TpousBoaHas GyHKIIMM HECKOJIBKUX MEPEMEHHBIX (4acTh 2).
B pesynbraTe paboThl CTYyIEHT IPHOOPETET yMEHHUS IIPUMEHEHUsI OJHOTO AuddepeHuaia K
HpI/IGJ'II/I)KeHHI)IM BBIYUCIICHUSM.

26

[IpousBoaHas GyHKINN HECKOIBKHX MIEPEMEHHBIX (4acTh 3).

B pesynprarte paboThI cTyIeHT PHOOPETET YMEHHUS: BEIYMCICHIE TIPOU3BOAHOM (DYHKITHH IO HAIpaBJICHHUE,
BBIYUCJICHUSA BEKTOPA I'PaAUCHTA, HAXOKACHU YPABHCHUA KacaTellbHOH IIJIOCKOCTH 1 HOpMaJii K
IMOBCPXHOCTH.

27

[TpousBoaHas GyHKIIMN HECKOJIBKUX MEPEMEHHBIX (4acThb 4).
B pesynbraTe paboThl CTYICHT IPHOOPETET YMEHHSI HAXOXKICHUS SKCTpeMyMa (pyHKINU JBYX HEPEMEHHBIX.

28

KpatHble 1 KpUBOJMHEHHBIC HHTETPAJIBI (4acTh 1)
B pesynprarte paboThHI CTYyICHT PUOOPETET YMEHHUS BBIYUCICHUS ABOHHBIX HHTETPAJIOB, PACCTAHOBKH
MpeaAcIOB UHTCTPUPOBAHUA.

29

KpatHbie u kpuBOJIMHENHHBIE UHTETPAJIBI (HacThb 2).
B pesynprare paboThI cTyIeHT IPHOOPETET YMEHUS BBIYHCICHHUS IBOHHBIX HHTETPAJTIOB B TOJSPHBIX
KOOpJIUHaTax.

30

KpatHble u KpuBOIMHEIHbIE HHTETpaJIbl (4acThb 3).
B pesynbTate paboThl CTYACHT NPUOOPETET YMEHHS BBIYMCIICHHS TUIOLIAIH TNIOCKOH (U PBI.

31

KpatHbie u kpuBOJIMHENHHBIE UHTETPAJIBI (HacThb 4).
B pesynbrate paboThI cTyIeHT PprOOpEeTET YMEHUS BBIYICICHUS KPHUBOJIHMHEHHOTO HHTETpana [ poxa.

32

KpatHbie u kpuBOJIMHENHHBIE HHTETPAJIBI (HacThb S).
B pesynbrare paboThI cTyIeHT MprOOpeTET YMEHUS BBIYHCICHUS KPUBOJIHHEHHOTO HHTerpana I pona.

33

O6ume cBeneHus o AuddepeHInanbHbIX ypaBHEHUAX (4acTh 1).
B pesynbrare paboThl CTyIeHT IPpHOOPETET YMEHHUS pelieHus nuddepeHInalIbHBIX YpaBHEHHH C
Pa3IeIIOIIMUCS TePEeMEHHBIMH.

34

Juddepenunanbapie ypaBHEeHUs (4acTh 2).
B pesynbrate paboThl CTYAEHT NPUOOPETET YMEHUS pelieHus AnpGepeHINaIbHbIX YpaBHEHHI IEPBOTO
nopska (OZHOPOJHBIE YPaBHEHUS, JINHEHHbIE ypaBHEHU, ypaBHeHUs bepHyum).

35

Huddepenunanbapie ypaBHeHuUs (4acTh 3).
B pesynprarte paboThl cTyIeHT IproOpeTeT YMEHHUS pelIeHns 1uddepeHHaIbHBIX yPaBHEHUH BTOPOTO
HOPs/IKa, TOITYCKAIOIINX IIOHMKEHHUE TTOpsIIKa.

36

Juddepennumanbable ypaBHEHHS (4acTh 4).
B pe3ynbrare paboThI CTYACHT MPHOOPETET YMEHUS PEIISHUSI OJHOPOIHBIX (P PepeHIINaATbHBIX YPaBHEHUH




TemaTnka MpaKTHUECKUX 3aHATHI/KPATKOE COJIEpKAHNUE

n/m
BTPOTO TOPSIIKA C TOCTOSHHBIMHU KO3 QUITIEHTaAMH.
37 |duddepennnanpubie ypaBHEHUS (4acTh S).
B pe3yabTare pa6OTI)I CTYACHT npn06peTeT YMEHUA pCHICHUSA HCOJHOPOAHBIX [[I/I(l)(i)epeHHI/IaOTHLIX
ypaBHeHI/Iﬁ BTOPOI'O MopsAaKa C HOCTOSIHHBIMU KO3(1)(1)I/IHI/ICHTE[MI/I (0] CHeHHaﬂBHOﬁ HpaBOﬁ YacCThbHO.
38 |duddepenunanbupie ypaBHeHHS (4acTh 6).
B pesynprare paboThl CTyIeHT MPHOOPETET YOSHAKOMIICH C METO BapHAIlUH [TPOU3BOJIBHBIX TOCTOSHHBIX.
39 |Auddepenunanbupie ypaBHeHUS (4acThb 7).
B pesynbTate paboThl CTYAESHT NPUOOPETET HABBIKU penieHust TudhepeHInalIbHbIX YPaBHEHUH Pa3HBIX
THUIIOB.
40 |duddepenumnanbHpie ypaBHEHHS (4acTh 8).
B pesynbTate paboThl CTYACHT NPUOOPETET YMEHHS PEIleHHsI CUCTEM TU(depeHIHaNbHbIX YpaBHEHHH.
41 |YucnoBoii psaasl (yacts 1).
B pe3yiabTare pa6OTLI CTYACHT an06peTeT YMCHUS: NCTTOJIB30BaHUS HeO6XO,I[I/IMOFO IpHU3HaKa CXOAUMOCTH
JJIA UCCIICAOBAHMS CXOAUMOCTH YUCIOBBIX PAA0B, UCIIOJIb30BAHUSA O606HI€HHO]"O l"apMOHI/I‘ICCKI/Iﬁ pAa A
HCCIICA0BAaHUA CXOANMOCTHU YUCIOBBIX PAA0B, HCIIOJb30BAHUSA HHTCTPAJIBbHOI'O IPHU3HAKA UL UCCIICJOBAHUA
CXOAUMOCTH YHCJIOBBIX PSAJI0B.
42 [YucmoBoit psibl (4acTh 2).
B pesynbraTe paboThI CTYACHT IPHOOPETET YMEHUS UCCIIEJOBAHUE PSIIOB Ha CXOAUMOCTE C IIOMOIIIBIO
npu3HakoB Jlanambepa, pagukansHoro npusHaka Komrm.
43  |YucnoBoii psabl (4acTh 3).
B pesynprarte paboThI cTyIeHT PprOOpETET YMEHHUS HCCICIOBAHNE PSAIOB Ha A0CONIOTHY U YCIOBHYIO
CXOOUMOCTb.
44 | DyHKUUOHANBHBIC PAIBI (YacTh 4).
B pesynbrate paboThl CTYJACHT MPUOOPETET YMEHUS BHIYHUCICHUE 00JACTH CXOIUMOCTH CTCIICHHBIX PSIOB.
45 |Pa3noxxeHue PyHKIHMU B CTETICHHBIE PABI (4aCTh 5).
B pesynbraTte paboThl CTYJACHT IPUOOPETET YMEHUS Pa3I0KCHUSA (PYHKIUI B CTCTICHHBIC PSIbI.
46 |Psamaer @ypbe (dacTb 6).
B pesynbrare paboThI cTyIeHT IPrOOpETET YMEHHUS pas3ioxeHus GyHKIni B psaabl Dypre.
47 |IlpunoxeHue YnCIOBbIX U QYHKIIMOHATIBHBIX PAIOB (4acThb 7).
B pesynbTate paboThl CTYACHT NPUOOPETET YMEHHS NPUOIMKEHHOTO BEIYUCIICHUS 3HaUeHUH QyHKIni,
HpI/I6J'II/I)KeHHOI‘O BBIYUCIICHUSA ONPCACICHHBIX MHTETPAJIOB.
48 |[IpunoxeHune YMCIOBBIX M (PYHKIIMOHAIBHBIX PAIOB (4acTh §).
B pesynbrare paboThl CTYACHT MPHOOPETET YMEHUS MPUOIIKEHHOTO pelieHns AuddepeHinaibHbIX
YpaBHEHHH.
49 |Cmyuaitable coObITHs (dacTh 1).
B pesynbrarte paboTHI CTyISHT MPHOOPETET YMEHHUS PEIICHNUS 3a/1a4aHa KIIACCHUECKOE OIPEIeIICHUE
BEPOSITHOCTEM.
50 |Cnyyaiinble cOOBITHS (HacTh 2).
B pesynbrare paboThl CTYACHT MPHOOPETET YMEHUS pEUIeHUE 3a/1a4 C UCIIOJIb30BAHUIIE TEOPEM CIIOKEHUS
BEPOSITHOCTEN U YMHOXKEHMSI BEPOSTHOCTEN.
51 |Cnyu4aiinbie cOObITHS (4acTh 3).
B pe3yibTare pa6OTI)I CTYACHT HpI/IO6peT€T YMEHU pEHICHUE 3a4a4 € UCIIOJIb30BAHNC q)OpMyJ'IBI MOJIHOM
BEPOATHOCTH.
52 |CnydaiiHble cOOBITHS (4acTh 4).
B pesynprare paboThl cTyIeHT IpHOOpETET YMEHHS UCTIONIb30BaHus (opMyisl bepHymnn, hopMyIsl
IIyaccona, mokanbHON B HHTETpaIbHON hopMyn Myaspa-Jlanaca mpu penieHnu 3a1ad.
53 |CnydaiiHble BETUYHHBI (4aCTh 5).

B pesynsTate paboTHI CTYICHT MPHOOPETET YMEHHUS TOCTPOCHHE 3aKOHAa PaclpeIeIeHIs BEPOSTHOCTEH




/o

TemaTnka MpaKTHUECKUX 3aHATHI/KPATKOE COJIEpKAHNUE

JVICKPETHOH CiTydaifHOH BETHMYMHBI, OyJUT O3HAKOMJIEH OMHOMHUAIBHBIM PacIpeelICHUEM, pacTIpeeIcHUEM
IIyaccona, reoMeTpHU4eCKUM paclpeAeIeHUEM CIy4aliHOW BeTUYHHEL.

54

Crnyqaitabie cOOBITHSA (YacTh 6).
B pe3yabTare paGOTLI CTYACHT HpI/IO6peTeT YMCEHHA BBIYUCICHUS MATEMATHUCCKOTO OKMNAaHud, JTUCTIEPCUU,
CpCAHETO KBAAPATUICCKOT0 OTKIIOHCHUA TUCKPCTHBIX CJ'Iy‘-IaIZHLIX BCJIMYHH.

55

CrnyualiHble BEJIMUMHBI (4acThb 7).
B pesynprare paboThl cTyIeHT OyAeT O3HAKOMIICH ¢ HeTPEphIBHEIC CIydaifHBIMU BennmanHamu. [IproOpereT
YMEHHUS HaXOXKACHUS (PYHKIINH pacipeaesieHIs [0 W3BECTHON INIOTHOCTH pacIpeieIeHusl.

56

CrnyuaiiHble BEJIMUMHBI (4acTh §).

B pe3yabTare pa6OTI)I CTYACHT 6yaeT O3HAaKOMJICH C OCHOBHBIC 3aKOHBI paclpeACJICHUA HCIPEPBIBHBIX
CJ'Iy‘IafIHLIX BCJIMYMH. HpI/I06peTeT YMEHUS BBIYUCIICHUE MATEMATHYCCKOTO OKUJAaHusA, TUCIIEPCHUU, CPEAHETO

KBaJApaTU4CCKOro OTKJIOHCHUA HCIPEPBIBHBIX cnyqaﬁﬂmx BCJIMYUH.

4.3. CamocrosiTenbHas padoTa 00y4Jaromuxcs.

n/o

Bun camocTositenbHOM paboThI

IToaroroBska k MNPAaKTUYICCKUM 3aHATUSAM.

IToaroroBka k TCKYLIEMY KOHTPOJIIO.

IToaroToBKa K MPOMEXYTOYHOM aTTECTALMH.

IToaroToBKa K MPOMEXKYTOYHOM aTTECTALMH.

gl B W N -

[ToaroroBka Kk TEKymeMmy KOHTPOJIIO.

4.4. ITpumepHbIN IEpeUeHb TEM KOHTPOJIbHBIX padoT
[TpousBoaHast GyHKIIUKU OAHOU MTEPEMEHHOM.

WNurterpupoBanre GyHKIMH OJHON MEPEMEHHOM.
[IpousBogHas GyHKIIMN HECKOJIBKUX MEPEMEHHBIX.
Pewmenue nuddepeHunanbHbIX ypaBHEHUI.

Crnyuaiinbie coObITusi. CnyyaliHble BEJIMUMHBI.

5. IlepeueHp wu3MaHMI, KOTOpPBIE PEKOMEHAYETCS MCIOJIb30BaTh IIPU

OCBOCHUU JUCHUIUIUHBI (MOIYJIA).

li\/@n bubnuorpaduueckoe onucanue Mecto nocryna

1 Wneun, B. A. MareMatuyeckuii ananus B 2 4. Yactes 1 B 2 xu. | https://urait.ru/bcode/491294
Knwura 1: yueOuuk 115 By30s / B. A. Wnbun, B. A. (nata obpamieHus:
CanoBununii, B. X. CenoB. — 4-¢ w31, mepepa®. u gom. — | 26-01.2024). Texer:
Mocksa : Usnarenscrso Opaitr, 2022. — 324 ¢. — (Bbicmee | CKTPOHHBI.
ob6pazosanue). — ISBN 978-5-534-07067-5.

2 Beicmiast MaTemartuka : yaebHoe ocobue st By30s / B. C. https://urait.ru/bcode/468424

Illunages. — 8- u31., mepepad. u gom. — MockBa : (nata obpareHus:




W3narensctBo KOpaiit, 2021. — 447 ¢. — (Boiciiee
obpazoBanue). — ISBN 978-5-534-12319-7.

26.01.2024). Tekcr:
3JIEKTPOHHBIH.

Canosuuuas, 1.B. Maremaruueckuii ananus. [lpenen u
HEIPEPHIBHOCTh (DYHKIIMK OJTHOM MEPEMEHHOM : yueOHOe
nocobue st By30B / 1.B. CanoBanuas, T.H. ®omenko ; mon

obmelt perakiue B.A. Unbuna. — 2-e u3n., nepepad. u J011.

— Mockaa : U3natensctBo FOpaiit, 2023. — 115 ¢c. —
(Beicmee oopazoBanue). — ISBN 978-5-534-08473-3.

https://urait.ru/bcode/515257
(marta oOpareHus:
08.02.2024). Tekcr:
3JIEKTPOHHBIN.

Juddepennnanbapie ypaBHEHHS | y4eOHUK U MPAKTHUKYM JIJIS
By30B / T. B. MypatoBa. — Mockga : M3agarenscTBo IOpaiir,
2021. — 435 c. — (Bricuiee oopazoBanme). — ISBN 978-5-
534-01456-3.

https://urait.ru/bcode/468795
(mara oOpareHus:
26.01.2024). Tekcr:
3JIEKTPOHHBIN.

Teopust BEpOSTHOCTEH U MaTeMaTnIecKasi CTAaTUCTUKA :
y4aeOHHK U npakTukyM st By3oB / H. I1I. Kpemep. — 5-¢
U3, mepepad. u gor. — Mocksa : U3narensctBo FOpaiit,
2019. — 538 c. — (Bricuiee oopazoBanme). — ISBN 978-5-
534-10004-4.

https://urait.ru/bcode/431167
(marta oOparneHus:
26.01.2024). Tekcr:
3IEKTPOHHBIH.

Maremartuueckuii ananu3. COOpHUK 3ajaHui: yueOHOe
noco6wue 11t By30B / B. B. Jlorunosa [u 1ip.]; o oOrieit
penakuueit E. I'. [InoTHHKOBO#N. — 2-€ W3.., UCIIP. U JOM. —

https://urait.ru/bcode/493329
(mara oOpareHus:
26.01.2024). Tekcr:

Mocksa: M3natenserso Opaitt, 2022. — 206 ¢. — (Bbiciee | >'CKTPOHHBI.
obpazoBanue). — ISBN 978-5-534-11516-1.
6. HepequB COBPCMCHHBIX HpO(beCCI/IOHaJII)HBIX 0a3 JAHHBIX u

OCBOCHUU JUCHUIUIUHBI (MOIYJIA).

I/IH(bOpMaI_[HOHHBIX CIIpaBOYHBIX CHCTCM, KOTOPBLIC MOI'YT HCIIOJB30BATLCA IIPpHU

1. Hayuno-texnuueckas 6uoimnoreka PYT (MUUT) http://library.miit.ru

2. DnexkTpoHHO-OnOIMoTeuHas cucrema «Jlanby http://e.lanbook.com/
3. Hayuno-texanueckas oudmuorexka PYT (MUUT) UDD http://ml.miit-ief.ru
4. Obpa3oBarenbHas miatopma sl YHUBEPCUTETOB U KoJuiemken HOpaiit

https://urait.ru/

7.  llepeueHb CBOOOJIHO

nporpaMmMHOI o O6€CH€‘ICHI/I${, B TOM YHCJIIC OTCUCCTBCHHOI'O IIPOMU3BOACTBA,

JULEH3UOHHOTO | pacrnpocTpaHsIeMOro

HEO0OXOUMOTO JIJISl OCBOCHUSI TUCIUTUTUHBI (MOYJIs).

Microsoft Office, Microsoft Windows.

8. OmnucaHue MaTepuaIbHO-TEXHUYECKOM 0a3bl, HEOOXOIUMOM IS

OCYIIECTBJICHHUSI 00pa30BaTEIHLHOTO MPOIecca MO AUCIUTUTHHE (MOIYIIIO).

KoMmbroTepsl, UHTEpaKTUBHBIE JTOCKH, TPOEKTOPHI, SKPaHbI, MEIOBBIC TIOCKU
(MapKepHbIE JOCKH).



9. ®opMa NpoMEKyTOUHOU aTTECTAIUU:

DK3ameH B 3 ceMecTpe.
3auer B 1, 2, 4 cemecTpax.

10. OueHouHbIE MaTEPHAIIBI.

OueHouHblE MaTepuasbl, IPUMEHSIEMbIE NPU MPOBEACHUH MPOMEKYTOUHOU
aTTeCTallH, pa3padaThIBalOTCA B COOTBETCTBHUH C JIOKAJIbHBIM HOPMATUBHBIM aKTOM
PYT (MUUT).



ABTOpBI:

CTapIlUii penoiaBaTeb Kapeapbl

«BpIcIIas MaTeMaTHKa» M.E. bynatHukoBa
CoruacoBaHo:

3aBenyromuii kadeaport Yu3n JI.A. bapanos

1.0. 3aBefayromiero kadenpoit BM O.A. [InatoHoBa

[Ipeacenarens yueOHO-METOIUICCKOM
KOMHUCCHUH C.B. Bonoaun



