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1. O0mue MoJI0KeHu

1.1. leau u 3aa44 TUCHUILJIMHBI

OcBOEHHE CTYJEHTaMHU OCHOBHBIX METOJIOB MAaT€MaTHMYECKOIo ammapaTa, HEOOXOAMMOIO ISl M3y4eHHs
00IIETEOPETHIECKUX U CIICIHATBHBIX AUCIUILINH;

pasBUTHE JIOTHYECKOTO ¥ aJITOPUTMUYECKOTO MBIIIICHUS;

MOBBIIICHUE O0IIel MaTeMaTHUECKON KyJIbTYpBbI;

(dbopMHpOBaHHE HABBIKOB (popMan3auy Mojielneil peaabHbIX IPOLECCOB;

aHaJIM3 CHUCTEM, IPOLIECCOB U SIBIEHMM IPU MOUCKE ONTHMAIbHBIX pEIIeHHH M BbIOOpE HAMITyUIINX
Croco0O0B peau3aliy STUX PELICHHI;

BbIPa0OTKa YMEHUI U HCCIIEI0BATENbCKUX HaBBIKOB aHAJIN3a MPUKJIIAJAHBIX 3a/au.

dopmupoBaHHUe 3HAHUH B 00JIaCTH

- QHATUTUYECKOI TeOMETPUH U TMHEHHON anreOpsl;

- i depeHnanbHON reOMeTPUH KPUBBIX U IIOBEPXHOCTEH;

- TEOpPUHU TOCIIEA0BATEIBHOCTEN U PSIJIOB;

- muddepeHInanbHOTO U UHTETPAIbHOTO UCYUCIICHHUS;

- FTAPMOHHYECKOT0 aHAJIN3a;

- i pepeHnnanbHBIX ypaBHEHUH;

- TEOpPUU BEPOSITHOCTEH, MAaTEMaTHMYECKOM CTAaTUCTHKU M CIy4alHBIX IPOLECCOB, CTaTUCTHYECKOTO
OLIEHUBAHUS M TPOBEPKU TUIIOTE3, CTATUCTHYECKUX METOIOB 00paOOTKU SKCTIEPUMEHTAIBHBIX TaHHBIX.
@opMHpOBaHUE YMEHHM:

- HMCIIONB30BaTh MAaTEeMAaTHYECKUIl SA3bIK M MAaTEeMaTHUECKYI0 CHMBOJIUKY IPH PELICHUH MPAKTUYECKUX
3ajau;

- UCTIOJIb30BaTh MaTEMaTHUECKHE METO/IbI U MOJAEIH MIPU PEIIEHUH TPOGECCUOHANBHBIX 3a/1a4;

- IPOBOJUTD aHATIHU3 (PYHKIIHIA;

- pewarb YypaBHEHHMS M CHCTeMbl AU(QepeHIHaTbHbIX ypaBHEHUH NPUMEHUTENBHO K peallbHbIM
poLeccam;

- WCHOJb30BaTh AHATUTHUYECKHE WM YHCICHHBIE METOMABI pEIIeHHs anreOpanyecKux M OOBIKHOBEHHBIX
g depeHnnanbHBIX ypaBHEHUH;

- IPUMEHSTh BEPOSITHOCTHO-CTaTUCTUUECKUI MTOIXO/ IPU PEIIeHNH TeXHUUECKUX 3a/1a4;

- UCTIOJIb30BaTh MAaTEMAaTHUECKHE METO/IbI U MOJETIH B TEXHUUECKHUX MPHIIOKCHUSAX;

- 00pabaTbIBaTh SMIUPUIECKHUE U IKCIIEPUMEHTAIIbHBIC JaHHBIE.

®opMupoBaHNE HABBIKOB:

- WCIIOJIb30BAaHUSI MaTEMaTHUECKOTO ammnapara, He00X0AUMOTO JUIsl U3YUeHHs JPYTUX (yHIaMEeHTaIbHbBIX
TUCLIMILINH, CIIELKYPCOB, a TaKXe /Ul padoThl C COBPEMEHHOM HayYHO-TEXHUYECKON JINTEPATYPOii;

- IPUMEHEHHUS] METOJJOB MaTeMaTHYECKOT0 aHAIN3a TIPU peIIeHHH Tpo(ecCHOHABHBIX 33/1ay;

- UCTIOJIb30BaHMS METO/I0B AaHATUTHYECKON TeOMETPUH MPH PELICHNH NMPO(PECCHOHATBHBIX 3a/1a4;

- pElLIeHNs YUCIIEHHBIMHU METOIaMU cucTeM AU depeHInanbHbIX U adredpandecknx ypaBHEHHH;

- IPUMEHEHUS] METOJIOB TEOPUU BEPOSATHOCTEH U MaTEMAaTUUYECKOW CTATUCTUKH;

- HUCIIOJIb30BaHUS MAaTEMAaTUYECKUX, CTATHCTUYECKUX M KOJIMYECTBEHHBIX METOAOB PEIIEHHs THUIIOBBIX
NpoQeCCHOHANIBHBIX 3aa4;

- OpraHu3aliy BBIYUCIUTEIBHBIX SKCIIEPUMEHTOB B 00J1aCTH MPO(EeCCUOHATBHOMN 1EATENbHOCTH;

- TIOCTPOEHHMS MAaTEeMAaTHYeCKOW MOJENHM THUIOBBIX NPO(ECCHOHANBHBIX 3a/la4 M COJEPKATeIbHOU
WHTEPIPETALUH ITOIYYEHHBIX PE3yIbTaTOB.




1.2. U3yuaemble 00bEKTHI U CIIUNIUHBI

*MareMaTH4yecKhue OOBEKTHI

(MaTpuIBl, BEKTOpa, T€OMETpPUYECKHE O00pasbl,
He! | CKOJIbKHUX TIEPEMEHHBIX, TIOCIIeI0OBATEIILHOCTH, psbl, tuddepeHnmranpHbple ypaBHEHHS );

*Onepanuu  Hajg OOBEKTAMH W XapaKTEPUCTHKH OOBEKTOB (TIpelell, HENpEephIBHOCTH, OIEpAIHH
g depeHInpPOBaHUs 1 HHTETPUPOBAHUS, SKCTPEMYMBI U T.11.);
*OCHOBHBIE MAaTEMATUYECKUE METO/IbI HCCIIEI0OBAaHMS OOBEKTOB;
*MareMaTHuecKHe MOJIEIN TUIOBBIX TPO(GECCHOHANBHBIX 3a/1a4;
*Crioco0b! (popManiu3aluy peanbHbIX (PU3NYECKUX SBICHHI;
*OCHOBHBIE IOHATHSI U METOJIbI TAPMOHHYECKOTO aHAIN3A;
*OCHOBHBIC IOHATHS U METOJIbI TEOPUU BEPOATHOCTEH U MaTEMAaTUUECKOM CTATUCTUKH.

GyHKIIMM  ONHOW W

1.3. BxoaHblie TpeOGOBaHUA

|He MIPeTyCMOTPEHBI

2. [lnanupyembie pe3yJbTAThl 00yUYeHHs MO JUCHHUIIIIMHE

Komrmerenmnus

Munexc
WHIUKATOpa

[Tnanupyemsbie pe3yabTaThl
00ydeHus 0 TUCIUTUTHHE
(3HaTH, YMETH, BIAJICTh)

Nupukatop HOCTHKEHUS
KOMIETEHIUU, C KOTOPBIM
COOTHECEHHI TNIAHUPYEMbIC

pe3ynbTaThl O0y4YCHUS

CpenctBa
OLICHKU




Kommerenmnus

Munexc
WHIUKATOpa

[TmarnpyemsbIe pe3yabTaThl
o0ydeHus 0 TUCIUTUTHHE
(3HaTh, yMETh, BIIAJICTh)

Nupukatop nOCTHKEHUS
KOMIETEHIUU, C KOTOPBIM
COOTHECEHBI TNIAHUPYEMbIC

pe3ynbTaThl O0y4YCHUS

CpenctBa
OLICHKHU

OIIK-1

WJI-1omk-1

3Haer:

OCHOBHBIE TTOHSTHUS U
METO/Ibl JINHEWHOHN 1
BEKTOPHOM anredpsl;
OCHOBHBIE ITOHATHS
AQHAJIMTUYECKON reOMeTpUU
Ha IJIOCKOCTH U B
[IPOCTPAHCTBE;

MpaBUIa U METOJIBI
BBIYHCIICHUS MTPENIEIIOB,
nudepeHnrpoBaHus,
OCHOBHBIE METO]IbI
rccienoBaHus QyHKIUH
OJHOU MEepEeMEHHOM C
MIOMOILIBIO ITPOU3BOJHOM;
METO]Ibl UHTETPUPOBAHMS
(GyHKIUHU OHOM
IIEPEMEHHOW;

npaBujia U METOAbI
nudepeHnupoBaHus
(YHKIMI HECKOJIBKHUX
NEPEMEHHBIX;

OCHOBHBIE THIIbI
OOBIKHOBEHHBIX
mdhepeHITnanbHBIX
YpaBHEHUI];

METO/IbI UCCIIEJOBAHUS
PSAI0B HA CXOAMMOCTb U
paznoxeHust pyHKUUN B
panbl Telnopa u
MaxmnopeHna;

MMOHATHE IBOMHBIX, TPOMHBIX
1 KPUBOJIMHEMHBIX
WHTErpasos;

OCHOBHBIE NTOHSTHS U
TEOPEMBI TEOPUU
BEPOSITHOCTEN U
MaTeMaTUYeCKOU
CTaTUCTHUKU.

3HaeT €CTECTBEHHOHAYYHBIE U
0OIIEHHKEHEPHBIE TIOIXO]T ,
METOJIbl MATEMAaTHYECKOTO
aHaJIM3a U MOJICIIMPOBAHUS B
WH)XEHEPHOU IS TETbHOCTH,
CBSI3aHHOM ¢ (DOTOHHBIMU
TEXHOJIOTUSAMH 00pabOTKH
WH(pOpPMAITHIH,
[IPOCKTHPOBAHUEM,
KOHCTPYHUPOBAHUEM U
TEXHOJIOTHSIMH MPOU3BOJICTBA
9JIEMEHTOB, IPUOOPOB U
cucteM (pOTOHHUKH U
ONTOMH(OPMATHKH.

DK3aMeH

OIIK-1

N J1-2omk-1

YMeer:

BBINIOJIHATH AEHCTBUS HAJl
MaTpHIIaMU U BEKTOPaMH,
MCCIIEe0BaTh CUCTEMBI
JTMHEHHBIX alreOpandecKux
YpaBHEHUH, pemarh 3a1a49u
AHAIIMTHUYECKON T€OMETPHH;
mddepeHupoBatsb
(GyHKINHU, HAXOIUTh
HauOoJblee U

YMeeT IPUMEHATh
€CTECTBEHHOHAYYHbIC U
oOlIeMHKEHEPHBIE 3HAHUS,
METO/bl MAaTEMAaTUYECKOTO
aHaNM3a U MOZAEIUPOBAHUS B
VHXKCHEPHOH JIESITeIbHOCTH,
CBSI3aHHOM ¢ (DOTOHHBIMU
TEXHOJIOTHAMHU 00pa—00TKH
nH(pOpMaLUH,
[IPOCKTUPOBAHUEM,
KOHCTPYUPOBAHUEM U
TEXHOJIOTUAMU

Tect




Kommerenmnus

Munexc
WHIUKATOpa

[TmarnpyemsbIe pe3yabTaThl
o0ydeHus 0 TUCIUTUTHHE
(3HaTh, yMETh, BIIAJICTh)

Nupukatop nOCTHKEHUS
KOMIETEHIUU, C KOTOPBIM
COOTHECEHBI TNIAHUPYEMbIC

pe3ynbTaThl O0y4YCHUS

CpenctBa
OLICHKHU

HarMEHbIIIee 3HaYCHUE
(yHKIHMA, UCCIIeI0BaTh
(yHKIIUM OTHON
EHCTBUTEIBHOM
[IEPEMEHHOI;

HaXO/UTh ONPEEICHHbIE U
HEOIIpEIEIICHHbIE
WHTETpalbl;

HaxO0JIUTh MTPOU3BOJIHBIE,
HKCTpEMyMbI (YHKIHUI
HECKOJIbKUX IIEPEMEHHBIX;
HCCIIEA0BATh YUCIOBBIE U
(yHKIMOHAIbHbIE PSAAbI HA
CXOAMMOCTb;

packiaabIBaTh GYHKIUH B
pan Teimopa u Makiopena;
HaXOJUTh JBOMHEIC,
TPOMHBIE U KPUBOJIMHEWHbIE
WUHTErpajbl;

BBIYMCIISATh BEPOSITHOCTU
COOBITUM, HAXOUTH 3aKOHbI
pacrpeiesieHus ClIydyalHbIX
BEJIMYUH, UX YUCIIOBbIE
XapaKTEPUCTUKH, HAXOIUTh
CTaTUCTUYECKHE
XapaKTEPUCTUKHU U3y4aeMbIX
BBIOOPOK, BBIJIBUTATH U
[POBEPSITh CTATUCTUYECKUE
TUIIOTE3BI.

MMPOM3BOICTBA AIIEMEHTOB,
MprOOPOB U CUCTEM
(hOTOHHKHU U
ONTOMH(OPMATHUKH.

OIIK-1

MJ1-3omk-1

Bianeer:

HABBIKAMU PEIICHHS
anreOpanvecKux ypaBHEHUI,
HaBBIKAMH PEIIeHHUs 3a/1a4
10 aHAIUTUYECKOMN
reOMETPHH;

HaBBIKAMH UCCIICIOBAHHS
(YHKINU C TOMOIIBIO
MIPOM3BOTHOM MEPBOTO U
BTOPOTO TIOPSIKA;
HaBBIKAMU pEIICHHS 3a7a4
U3 pa3/esoB

g hepeHInanbHOTO U
WHTETPATBHOTO UCUUCIICHHS;
HaBBIKAMH ITOCTPOCHHUS
MaTeMaTH4eCcKOi MOIen
THUITOBBIX
podecCHOHANBHBIX 3a/1a4

Brnaneet ciocoGHOCTHIO
[PUMEHSITH
€CTECTBEHHOHAYYHBIE H
oOIIenH)KEHEepHBIEC 3HAHUS,
METO/IbI MATEMAaTHYECKOTO
aHaIM3a U MOJCTHPOBAHUS B
WH)KEHEPHOH e TETbHOCTH,
CBSI3aHHOH ¢ ()OTOHHBIMU
TEXHOJIOTHSMH 00pa-00TKH
nHpOpPMALUH,
MPOCKTHPOBAHUEM,
KOHCTPYHUPOBAHUEM U
TEXHOJIOTHSMH MPOU3BOJICTBA
HIIEMEHTOB, IPHOOPOB U
cucteM (pOTOHUKH U
ONTONH(POPMATHKH.

PacueTtHo-
rpaduueckas
paboTa




Nupukatop nOCTHKEHUS
Wunexc TLtanupyemeLe pesyIbTaThl KOMIIETEHLIUH, C KOTOPBIM Cpencrsa
Komnerennus iHMKaTOpA OOY9CHHS IO IMCLMIIIHHE | (oo o pyeMbIe OLEHKH
(3HaTs, yMeTE, BIaeTh) pe3ybTaThl 00yUeHUs
1 COAEepKaTeNbHON
MHTEPIpETAIuN
MOJTyYEHHBIX PE3yJIbTAaTOB;
METOJJaMH pEIICHUS
OOBIKHOBEHHBIX
nuddepeHmaTbHbIX
YpaBHEHMUI;
HaBbIKaMH pPEIICHUs 3a7a4
W3 TEOPUH PSIOB;
METOJIaMH BBIYHCIICHHS U
MIPUIOKEHUS JBONHBIX,
TPOMHBIX U KPUBOJIUHENHBIX
WHTErpaJloB;
METOJJaMH OpraHu3al1u
BBIUMCIIUTEIbHBIX
SKCIIEPUMEHTOB B
podeccuoHaIbHON
NesITeTLHOCTH.
3. O0bem u BUABI Y4eOHOH padoThI
Pacnipenenenue
. Bcero 10 ceMecTpaM B Hacax
Bun yuebHoi paboTh
4acoB Howmep cemectpa
1 2 3
1. IIpoBeneHne yueOHbIX 3aHATUH (BKJIIOYask IPOBEE- 242 80 90 72
HUE TEKYLIEro KOHTPOJISl yCIeBaeMOCTH) B (hopMe:
1.1. KonTakTHas aynutopHas paboTa, u3 HUX:
- iexruu (JI) 88 32 32 24
- taboparopHeie padoTsl (JIP)
- IPAKTUYECKHE 3aHATHUS, CEMUHAPHI U (W) APyTUE 142 44 54 44
BHJIbI 3aHATUH cemuHapckoro tuma (I13)
- KOHTPOJIb caMocTosiTesbHOM padoThl (KCP) 12 4 4 4
- KOHTpOJIbHAs paboTa
1.2. CamocTositenbHas padora ctyaentoB (CPC) 262 100 90 72
2. IIpomexxyTouHast aTTecTarus
DK3aMeH 72 36 36
JuddepenimpoanHbiii 3aueT 9 9
3auer
Kypcooii mpoexkT (KIT)
Kypcoas pa6ora (KP)
OO01mas TpyT0eMKOCTb JUCITATIIHHBI 576 216 180 180




4. Coaepxxanue IMCUUNIMHBI

Hawnmenosanue pa3aciioB JUCHUIIIIMHBI C KPATKUM
coJiep)KaHUuEeM

O06beM ayTUTOPHBIX
3aHSTHUI 110 BUAM B 4acax

O0BeM
BHEAYyIUTOPHBIX
3aHATHUN 110 BUIAM
B yacax

1 | gap | m

CpPC

1-i1 cemecTp

JIunelinas anre6pa

16

Tema 1. Matpuisl. OnpenenuTent.
Tema 2. CrcTeMbl TMHEHHBIX anreOpandeckux
YpaBHEHUI.

BekropHas anrebpa

18

Tema 3. BexTopHble BenmnunHbl. JInHelHBIE oniepanum
HaJl BEKTOpaMH.
Tema 4. Henuneitnbie onepanuu HaJl BEKTOpamH.

AHaTUTHYECKasi TeOMETPHs

30

Tema 5. YpaBHEeHME IMHUU Ha IIIIOCKOCTH.
Tema 6. YpaBHEHUS IUIOCKOCTH, IPSIMOK B
[IPOCTPAHCTBE.

Tema 7. Kpuble Broporo nopsika.

BBejieHre B MaTeMaTHYECKHIA aHAITU3.
JluddepennmanbHoe HcUrcieHne GyHKINH 0THON
[MepEMEHHOMN

14 0 22

36

Tema 8. [Ipeaen uncioBoil mociaea0BaTeTLHOCTH.

Tema 9. [Ipenen u HENPepHIBHOCTD PYHKIMNA OJTHOM
[IEPEMEHHOM.

Tema 10. [IponsBoanas ¢GyHKIMI OAHON IEPEMEHHOM.
Tema 11. uddepennuan. OcHOBHBIE TEOPEMBbI

¢ depeHInanbHOT0 HCUYUCIICHUS.

Tema 12. UccnenoBanue GyHKINUNA OHON IEPEMEHHOM.

NTOI'O no 1-my cemectpy

32 0 44

100

2-# cemecTp

WuTerpansHoe ucunciaeHne QyHKINH 0aHOM
rnepeMeHHoM. KoMmriekcHbie uyncna u JeHCTBUS Haj
HUMHA

12 0 22

40

Tema 13. HeonpeneneHHbIH HHTETpaL.

Tema 14. Knaccbl uHTErpupyemMbIx (pyHKLINH.

Tema 15. OnpeneneHHblil HHTETpa.

Tema 16. ['eomeTprueckne u HpU3NIECKUE IPHITIOKCHUS
ONpeAEICHHOI0 UHTErpaIa.

Teopus QyHKIMI HECKOJIBKUX MTEPEMEHHBIX.
Jluddel | peHIMaNbHAS TEOMETPUS KPUBBIX U MOBEPXHOCT

22

Tema 17. ®yHKIIMM HECKOJIBKUX MTEPEMEHHBIX. HacTHbIE
MPOU3BOAHBIE PYHKIUN HECKOJIBKUX TEPEMEHHBIX.
Tema 18. DnemMeHThI TEOpUU OIS,

Tema 19. DkcTpemyM QYHKIHIA HECKOJIBKHX
[EPEMEHHBIX.




O0BeM

O0BeM ayTUTOPHBIX BHEAyIUTOPHBIX
3aHATHN 110 BUJAM B 4acaxX |3aHATHI 10 BUAAM
B Yacax

HawnmenoBanue pa3aciioB JTUCHUIIIIMHBI C KPATKUM
COJIep)KaHUEM

JI JIP I13 CPC

Jluddepennmanpablie ypaBHEHHS 12 0 22 28

Tema 20. [IuddepeHnmanbable ypaBHEHUS MTEPBOTO
nopsiaka, muddepeHnranbHbIe YpaBHEHNUS,
TOTTyCKAIOIIHE MOHMKEHUS TMTOPSIKA.

Tema 21. JIuneiinpie quddepeHITMaIbHbIE YPABHEHHUS
BBICIIMX MTOPSIIKOB.

Tewma 22. Cuctemsl qudepeHIIaTbHBIX YPaBHEHH.
BapuanronHoe NCUNCIICeHNE ¥ ONTHMATBEHOE
yIIpaBIICHHE.

NTOI'O no 2-my cemecTpy 32 0 54 90

3-ii cemecTp

Psang. 8 0 14 24

Tema 23. YucnoBsle psizibl. 3HAKOTIEPEMEHHBIE PSI/IbI.
Tema 24. Crenennble psabl. OyHKIIMOHATBHBIC PSIIBL.
Tema 25. Paznoxenne QyHKITUH B TPUTOHOMETPHYCCKUI
psan Oypse.

WuterpupoBanne QyHKIIMH HECKOIBKHUX ITEPEMEHHBIX. 6 0 12 20

Tewma 26. KpaTtHble HHTETpaIbI.
Tema 27. KpuBosMHEWHbIE UHTETPAIbI.

Teopus BeposiTHOCTEH U MaTEMATUYECKasl CTATUCTHKA. 10 0 18 28

Tema 28. [Ipenmer Teopun BeposiTHOCTENH. MeTo bl
BEIUMCIICHUS BEPOSTHOCTEH.

Tema 29. CnydaiiHbie BETUYUHBL. 3aauu
MaTeMaTU4ecKol cTaTUCTUKU. CTaTUCTUYECKUE OLIEHKU
napaMeTpoB pactpenenenus. OopadoTka
HKCIEPUMEHTANIbHBIX TaHHBIX.

NTOI'O no 3-my cemecTpy 24 0 44 72

NTOI'O no qucuuruinee 88 0 142 262

Temartuka IPUMCPHBIX ITPAKTUYCCKUX 3aHATUHI

HaumeHoBaHMe TeMbI MPAKTHYECKOT0 (CEMHHAPCKOI0) 3aHATHS

1 |Beraucnenue onpenenuteneil. CnokeHue, yMHOKEHNE MAaTPHUL, yMHOKEHHE MaTPHUIIBI HA YUCIIO.
Haxosxnenue panra Matpuiisl. Haxoxxaenne oOpaTHOM MaTpHUITbI

2 |PemeHus cucteM JMHEHHBIX anredpanyeckux ypaBHeHuil (metogom Kpamepa, ['aycca, oOpaTHoit
MAaTPHIIBI).

3 |BolnoyiHEHHE TUHEHHBIX OTepaliuii HaJ BeKTopaMu. PasziioxkeHre BeKTopa 1o 6as3ucy.

4 Briunciaenue CKaJIIpHOT'O, BEKTOPHOI'O 1 CMCHIAHHOTO IMTPOU3BCACHHUS BEKTOPOB.

5 |HaxoxnaeHue yria Mexxay AByMs IPsIMbIMU Ha IIockocTd. [IpoBepka ycinoBus napamieabHOCTH U
[EPIEHANKYJIAPHOCTH MPSMBIX. BBIUMCIIEHHE PACCTOAHMSI OT TOYKH J0 MPSMOH.

6 Brrunciaenue yriia MCXKIY INIOCKOCTAMMU. Pemenue 3a1a4 Ha B3aMMHOC PACIIOJIOKCHHUEC HpﬂMOﬁ u
IIJIOCKOCTH B ITPOCTPAHCTBEC, B3AUMHOC PACIIOJIOKCHUC IIPSAMBIX B IIPOCTPAHCTBE.

8



HaunmeHoBaHUe TeMBbI MNPaAKTHIECCKOI0 (CeMI/IHaPCKOFO) 3aHATUA

ILIL.

7  |BelunciieHHe mpenaesna 4YuciIoBOM mociaenoBaTeabHOCTH. [I[puMeHeHne OCHOBHBIX TEOPEM O
npenenax

8  |Borumcnenue npenena GyHKIUH 0qHON IepeMeHHON. PackpbiTre mpocTermmx
HeonpenenéHHocTel. CBeieHNe MpeAeioB K 3aMedaTeNbHbIM U HaxoxaeHue ux. [Iposepka
(GYHKIMI Ha HEMPEPHIBHOCTD, HAXOKCHUE TOYEK Pa3pbiBa (PYHKIUM.

9  BeluucieHue NPOU3BOIHON CIOKHON (PYHKIIMU, HESIBHOW U MapaMeTPUIECKON (PyHKIIUH.
Jlorapupmuueckoe auddepeHpoBaHme.

10 |Haxoxnenue nuddepennuana. Beraucnenue npeaenaos ¢ MoMoInbko npasuia Jlonurans.

11 |MccnenoBanve QyHKIMIA U TIOCTPOEHHUE €€ rpaduka

12 |HaxoxmeHue HeolpeIeIeHHbIX HHTETPAIoB, UCTIONB3YsI TAOIUILy HHTETPAIOB M OCHOBHBIC
METO/bl MHTEIPUPOBAHU: 3aMEHa MepeMEHHOM, MHTErpUpoBaHue Mo YacTsaM. IHTerpupoBanue
npobei, cofepKamux KBaJpaTHbIN TPEXWIEH B 3HAMEHATeTe.

13  |BoinosiHeHHE NEHCTBUN C KOMIUIEKCHBIMU YUCIaMHU.

14 |UuTerpupoBaHue IpoOHO-pAMOHANBHBIX (PYHKIMNA, TPHTOHOMETPUYECKUX, HEKOTOPBIX
NPPALMOHATIBHBIX BBIPAKEHHMH.

15 |HaxoxpaeHue orpee’eHHbIX HHTETPAJIOB U HECOOCTBEHHBIX HHTETPAJIOB.

16 |[IpumeHEHHE ONIPEeNeICHHOTO HHTErpaia U BEIYMCIICHUS TUIOIIA e, 00hEMOB Tel, IJINH IyT
KpUBOM, TUIOIIA/IeH TIOBEPXHOCTH TeJl BPAIICHHsI, MAaCChl, MOMEHTOB MHEPIINH, LICHTPOB TSHKECTU
[JIOCKUX TE€JI, CTATUYECKUX MOMEHTOB IIJIOCKUX TEJI.

17  |[Toctpoenue obnactu onpeneiaeHus GyHKIIUN HECKOIBKUX MepeMeHHbIX. [[uddepenunpoBanue
(YHKIIMH HECKOJIIBKHX TIePEMEHHBIX.

18  |BprumcieHne mpou3BOAHOM 10 HAPaBJICHUIO, TpaareHTa GyHKImH. HaxoxaeHne kacaTebHON
[JIOCKOCTH U HOPMAaJIK K IOBEPXHOCTH.

19 |HaxoxnaeHue 3KCTpeMyMOB (QYHKIIMH HECKOJIBKHX MEPEMEHHbIX.

20 [PemeHme MHTETPUPYEMBIX TUTIOB MU (HepeHIInaTbHBIX YPaBHEHUH IEPBOTO MopsIka. Penenne
¢ depeHIInaNbHBIX YPaBHEHHH BBICIINX MOPSAIKOB, TOIMTYCKAIOIUX MOHWKEHHE CTETICHH.

21 [PemeHue oAHOPOAHBIX TMHEUHBIX AU PepeHIINATBHBIX YPABHEHUHN C TOCTOSHHBIMU
Kod(pGUIIMEeHTaMU 1 HEOAHOPOAHBIX JTMHEHHBIX TU(depeHIIaTbHBIX YPAaBHEHUH C TOCTOSHHBIMU
KOA(UIIMEHTaMH CO CHEeMAaTIbHON MPaBOi YacThIO.

22 |Pewenue cucteM OOBIKHOBEHHBIX UG (epeHInaNIbHbIX YPaBHEHU.

23 |UccnenoBanue Ha CXOJUMOCTH YHACIOBBIX PSJIOB C TIOMOIIBIO JJOCTATOYHBIX MPU3HAKOB
cxo[ | JMMOCTH PS/IOB C TOJIOKUTEIHHBIMHU WICHAMHU: TEOPEM CpaBHEHHS, Ipru3Haka [lanmambepa,
WHTETPaIbHOTO U paguKaibHOro npusHakoB Komm. MccnenoBanue Ha aGCONMIOTHYIO U YCIOBHYIO
CXOJMMOCTb 3HAKOIIEPEMEHHBIX PSJIOB.

24 |[HaxoxzaeHue o0nacTu CXOAMMOCTH (PyHKIMOHAIBHOIO psja. OTbICKaHUE HHTEpBaja, paanyca u
00JIaCTH CXOIMMOCTH CTETIEHHOTO psiaa. [[puMeHeHre CTeneHHbIX PAI0B K TPUOIKEHHBIM
BBHIYMCIICHUSIM.

25 [Paznoxenue GyHKIMH B psijg Dypoe.

26 |BbluncieHne JBOMHOrO MHTErpalla B MPSIMOYTOJIbHOM U MOJISIPHON CUCTEMAaX KOOPAHHAT.

27 |BerumciieHue TPOWHOTO MHTETPANIa B IPSIMOYTOIBHBIX, IMITHHIPUICCKUX U CPEPUICCKIX
KOOpAMHATAX.

28 |Boruncnenne kpuBonuHeiHbIX uHTErpasios I u Il pona.

29 |HemocpencTBeHHbIN NOJICYET BEPOSTHOCTEN. BrIuncienre BeposiTHOCTH € TOMOILBIO TEOPEMbI

CJIOKEHUSI U YMHOKEHUS BEPOSTHOCTEH, (hOpMyIIbI MOJIHOM BeposTHOCTH, hopMmyibl betieca u
¢dbopmyiel bepuyu.




. HaunmeHoBaHUe TeMBbI MNPaAKTHIECCKOI0 (CeMI/IHapCKOFO) 3aHATUA

30 |[TocTpoeHue 3aKOHOB pacrpeAeeHHs TUCKPETHBIX U HETPEPHIBHBIX CIyYailHBIX BETUYMH.
Haxox/1eHue OCHOBHBIX XapaKTEPUCTUK CITyYalHbIX BEJIUYHH.

31 |[locTpoeHue NOIUTOHA U TUCTOrpaMMBL. [IpoBepKka CTaTUCTUUECKUX THUIIOTE3.

5. Opranu3zanoHHO-NeAaroru4ecKue ycjaoBus

5.1. O0pa3oBarte/ibHbIE TEXHOJIOTHH, HCIIOJIb3YyeMble 1J151 (OpMHUPOBAHUSA
KOMIIeTeHIIU

[IpoBeneHue TEKINOHHBIX 3aHATHH MO JAWUCIUIIIMHE OCHOBBIBAETCS HA aKTUBHOM METOJIE 00ydeHHS,
[Py KOTOPOM Y4alHecs HE MACCHUBHBIC CIIyINATeNH, a aKTUBHBIC YYAaCTHUKM 3aHATHS, OTBEUAIOIUE HA
BOIIPOCHI IpernojaBaTess. Bompocsl npenojaBarens HaleleHbl Ha aKTHMBHU3ALUIO MPOIECCOB YCBOEHUS
MaTepHaia, a TaKkKe Ha pa3BUTHE JIOTMUECKOro MblnuleHus. IIpenonaBarens 3apaHee HaMedaeT CIMCOK
BOIIPOCOB, CTHUMYJIUPYIOIIUX aCCOLUATUBHOE MBIIUICHUE U YCTAaHOBIIEHHE CBA3E€H C paHEe OCBOEHHBIM
MaTepHaIOM.

[IpakTnyeckne 3aHATUS MPOBOAATCS HA OCHOBE pealu3allid MeToja OOydeHHs [eWCTBUEM:
OIIpEeAEIAI0TCS MpoOsieMHble 001acTH, (GOPMUPYIOTCS Ipynnsl. IIpy nmpoBeaeHNH NPaKTUYECKUX 3aHATHH
MPECIIEAYIOTCS CIEIyIONe HeIN: MIPUMEHEHNEe 3HAaHUN OTIENbHBIX JUCHUIUIMH M KPEaTHBHBIX METOJIOB
U1 pelIeHus MPo0JieM U NPUSATHS PELIeHUH; 0TpaboTKa y 00y4aroIIMXCcsi HaBBIKOB KOMaH/IHOW PaboTHl,
MEKIMYHOCTHBIX KOMMYHUKAIMH U pa3sBUTHE JIMAEPCKUX KAauyecTB; 3aKPEIJICHHE OCHOB TEOPETHUYECKHUX
3HaHUN.

IIpu npoBeneHNH yueOHBIX 3aHATUH HCIOIb3YIOTCS HHTEPAKTUBHBIE JIEKLIUH, IPYTIOBbIE TUCKYCCHUH,
pOJIEBBIE UTPBI, TPDEHUHTU U aHAIIU3 CUTYalluil 1 MMUTALIMOHHBIX MOJIENIEH.

5.2. MeToau4veckue YKazaHuda AJasl oﬁyqamnmxcsl MO U3YYCHUI0O NUCHUIIJIHUHBI

Ilpy  wW3y4eHMH  JOUCHUIUIMHBI  OOYYalOIIMMCSl  [1e1eco00pa3sHO  BBIIONHATH  CIETYIOLIHE
PEKOMEHIAIHH:

1. U3y4enne y4eOHOM TUCIIUILTUHBI JOKHO BECTUCH CHCTEMATHUECKH.

2. lTlocme w3y4yeHHMs Kakoro-nuOo pasziena Mo YYeOHMKY WIM KOHCIEKTHBIM MarepHuajam
PEKOMCHAYCTCA IO IMMaMATH BOCIIPOU3BECTU OCHOBHBIC TCPMHHBI, OIIPCACIICHU A, IIOHATHA pa3aciia.

3. Ocoboe BHUMaHHME CJEIyeT YJAEIUThb BBHIMOJIHEHHUIO OTYETOB MO MPAKTHUECKUM 3aHATHSM,
nmabopaTopHbIM pabOTaM M WHAMBUIYAIBHBIM KOMIUIEKCHBIM 33/IaHUSIM HA CAMOCTOSATENLHYIO PadoTy.

4. Bcs TemaTHKa BOIPOCOB, M3YYaE€MBIX CaMOCTOSITENIBHO, 33Ja€TCsl Ha JICKIUSAX MPEIOAaBaTelIeM.
M ke 1aroTcsi MCTOUYHUKY (B TIEPBYIO OYepe/b BHOBb M3IAHHBIC B MIEPUOIUYECKON HAyYHOH JIMTepaType)
TSt GoJIee IETATbHOTO MTOHMMAHUS BOTIPOCOB, O3BYYSHHBIX Ha JICKITHH.

6. [lepevyenb yueOHO-MeTOAMYECKOT0 U MHGOPMALMOHHOI0 00ecTiedeHHus
JJISl CAMOCTOSITE/ILHOM PadoThl 00YUYAIOIIUXCH M0 JUCHUTLINHE

6.1. IleuaTHast yueOHO-MeTOAMYECKAS JUTEPATYpa

bubnuorpaduyeckoe onvcanue KomanuectBo
Ne n/m (aBTOp, 3aryaBuie, BUJ U3JIaHUS, MECTO, U31aTEILCTBO, 9K3EMILISIPOB B
TOJl U3/IaHUs1, KOJTMYECTBO CTPAHUII) OnoOINOTEKE

1. OcHoBHas JuTEpaTypa

1 bepman I'. H. Co0opHEK 33124 110 KypCy MaTEMaTHYECKOTO aHAIH3A : 292
yuebHoe nocobue. 22-e u3z., nepepad. Cankr-IlerepOypr : [Ipodeccus,
2008. 432 c.

10



['mypmaH B. E. PyKoBOICTBO K PEIIEHHUIO 33134 II0 TEOPUH BEPOSATHOCTEH
1 MaTeMaTU4YEeCKON CTaTUCTHKE : yueOHOoe mocodue /i By30B. 11-e u3s.,
nepepad. Mockga : FOpaiit, 2010. 404 c.

57

['mypman B. E. Teopus BepossiTHOCTEN 1 MaTeMaThyeckasi CTaTUCTUKA :
yueOHoe nocobue ais By30B. 12-e u3n., nepepad. Mockaa : FOpaiit, 2010.
479 c.

19

Wnbun B. A., [To3usik O. I'. AHanuTHueckas reoMeTpus : y4eOHUK JUis
BY30B. 6-¢ U31., ctep. Mocksa : @uzmartnut, 2003. 240 c.

91

Kiterenuk J[. B. COopHUK 33724 110 aHAIUTHYECKON TeOMEeTpHH ; yueOHOe
noco6ue /i BTy30B. 17-e u3n., crep. Cankr-IlerepOypr : [lpodeccus,
2010. 199 c.

158

[Tuckynos H. C. JTuddepenunanbaoe u uuTerpaibnoe ucurciaenus. T. 1.
Mocksa : Unrerpan-Ilpecc, 2007. 415 c.

64

[Tuckynos H. C. /luddepennnanbaoe u HHTETpaibHOE HCYHCTeHHs. T. 2.
Mocksa : Uarerpan-Ilpecc, 2007. 544 c.

267

2. lonoTHUTEIbHAS JJUTEPATYpPa

2.1. Y4eOHble 1 HAYYHbIE U3IAHUSA

bepmant A. @., Apamanosuu U. I'. Kpatkuii kypc MaTeMaTnieckoro
aHanw3a JJig BTy30B : [yueOHoe rmocobue]. 9-e uzn. Mockga : ®usmatiur,
2003. 799 c.

93

byrpos . C., Hukonbsckuit C. M. Briciuas matematuka. T. 3:
Jluddepenumansubie ypaBueHus. Kpatusie unterpansl. Paasl. @yHknmum
KOMILJIEKCHOTO TiepeMeHHoro. Mockaa : [Ipoda, 2003. 511 c.

130

Briciias matemaruka. T. 1: DneMeHTbI JInHEHHON anreOpsl U
aHanuTHYeCcKor reomeTpuu. Mockaa : Jlpoda, 2005. 284 c.

30

Bricmas matematuka. T. 2: JluddepeHmanibHOe U HHTETPAITbHOE
ncuucienne. Mocksa : Jlpoda, 2005. 509 c.

23

Kypc nuddepennmanbHOro u vHTErpagbHoro ucuncienus. T. 1. 11-e
u3n., crep. Cankr-IlerepOypr [u ap.] : Jlanb, 2017. 607 c. 31,92 ycn. mew.
7.

Kypc nuddepennmanbHOro 1 nHTETpaabHOro ncuncinenus. T. 2. 11-e
u3., crep. Cankr-IlerepOypr [u ap.] : Jlans, 2017. 800 c. 42,0 ycn. ney.
1.

Kypc nuddepenumanbHoro 1 uHTerpaibHoro ucunciaenus. T. 3. 9-e uzn.,
ctep. Cankt-IletepOypr [u ap.] : Jlanb, 2017. 656 c. 34,44 ycn. meu. 1.

[IpaxTrkym no Beiciieit Mmarematuke. T. 1. Mocksa : Dxemo, 2006. 575 c.

[IpakTukym no Beicuield Matematuke. T. 2. Mocksa : Dkcmo, 2006. 511 c.

2.2. llepuonn4yeckne U3TaAHUS

Nnpuenko A.H. DKOHOMHKO-MaTeMaTHYeCKHE METOIBI | yueOHOE mocooue
11 By30B. Mocksa : @unancs! U cratuctuka, 2006. 287 c.

10

2.3. HopMaTUBHO-TeXHHMYECKHNE U3TAHUS

He HCIIOJIB3YCTCA |

3. MeToauueckue YKazaHud AJ1d CTYACHTOB 110 OCBOCHUIO JTUCIHUIIJIMHBI

He HCIIOJIB3YCTCA |

4. Y4eOHO-MeTOAU4YECKOE 00eclieueHHe CaMOCTOSITeILHOM padoThl CTy/IeHTa

['ycapenko E.JI., Maiizenec C.b. BekropHas anreOpa : yaeOHO-
MeToanueckoe nocodue. [lepms : [II'TY, 2006. 61 c.

36

11



Kynteiesa JI. M., Ilepsaauyk B. 1., CeBogun M. A. Matematuueckuit
aHaJM3 B 33J]a4ax U yNPAKHEHUAX | yIeOHO-METOJMUECKOE TOCOOHeE.
[lepms : ITHUITY, 2013. 171 c. 10,75 ycn. ney. 1.

24

CwumpmisieBa T. B. Marematuka. Jlnaeiinas anreOpa, BEKTOpHas anreodpa,
aHATMTHYECKAast TEOMETPHS : ydeOHOe MocoOme T BY30B. 2-€ U31I., CTEP.
[lepms : I[THUITY, 2012. 162 c. 10,25 ycn. ned. .

99

CwuemmnseBa T. B., Pekka E. FO. MaremaTtnka: BBEJACHHE B aHAIH3,
g epeHmantbHoe neyrcieHne GyHKINU OJHON IepeMEHHOH : yueOHoe
noco6ue s By30B. [lepms : [THUITY, 2013. 250 c. 15,75 ycn. ney. 1.

220

CwMmpmuisieBa T. B., Pekka E. 10., @enoceesa O. A. MaTeMaTHKa.
JuddepeHnmanbabie ypaBHEHUS : yaeOHOE Tocodue 1iist By30B. [lepmb :
[THUITY, 2017. 114 c. 7,25 ycu. nied. 1.

88

6.2. DieKTPOHHASA Y4e0HO-METOAMYECKAS JIUTEPATYypa

Bun nuteparypsl

HamMeHnoBanmne
pa3paboTKu

Ccblka Ha
uH(OPMAIMOHHBINA pecypc

JocTynHOCTh
(cets UnTeEpHET /
JIOKaJIbHAs CETh;

ABTOPHU30BAHHBIH /
CBOOOTHBIN JTOCTYII)

[ononnutensHas |[lepBamuyk B. I1. Bricias http://elib.pstu.ru/Record/RU|nokansHas cets;
nmuTepaTypa MaTeMaTHKa JJ11 SKOHOMHUCTOB : PNRPUelib2667 aBTOPU30BAHHBIN
yaeoHOoe ocodue / B. I1. TTOCTYTI
[TepBamuyk, C. H. Tpery6oga, /I. b.
[llymkoBa. - Ilepms: U3n-80 III'TY,
2007.
OcHOBHas bepman I'. H. Coopuuk 3amau mo  |http://elib.pstu.ru/Record/RU|nokanbHas cetb;
nreparypa Kypcy marematuueckoro aHanuza : [PNRPUelib2674 aBTOPHU30BAHHBIM
yaeoHoe ocooue / I'. H. bepmasn. - TOCTYTI
Cankt-IleTepOypr: [Ipodeccus,
2008.
OcHOBHas Knerenuk []. B. Coopuuk 3amau o |http://elib.pstu.ru/Record/RU|nokanbHas ceTb;
uTepaTypa AHAINTUICCKON TEOMETPHH : PNRPUelib2275 ABTOPU30BaHHBIN
yaeOHOe Tocobue auist BTy30B / 1. TTOCTYTI
B. Knerenuk. - Cankt-IlerepOypr:
[Tpodeccus, 2001.
YaeOHO- AHaTUTHYECKasi TEOMETPHS : http://elib.pstu.ru/Record/RU|nokansHas ceTs;
METOIUYECKOE yaeOHOe ocobue / B. I1. PSTUbooks136980 ABTOPU30BaHHBIN
obOecricueHue [TepBamguyk [u 1p.]. - [lepmb: U3nl] i JIOCTYII
camocTosTensHon [[II'TY, 2007

paboThI CTYACHTOB

YuebHo-
METOINYECKOE
oOecrieueHne
CaMOCTOSITEIbHON
pabOTHI CTYJCHTOB

JInxauesa H. H. Jlekuuu u
WHIMBHIyJIbHBIC 3aJJaHUS 110
BBICIIICH MaTEeMaTHKE :

yueOHO[] MeToarYecKoe mocooue : H
4. / H. H. JIuxauesa, JI. M.
Onuckus, E. FO. BopoOsesa. -

http://elib.pstu.ru/Record/RU
PSTUbooks180610

[Tepmb: Uzn-so ITHUITY, 2016.

JIOKaJIbHAasl CETh;
aBTOPU30BaHHBIN
OCTYII

12




HocTynHocTh
(cets UHTEpHET /

camocTosTensHoil |[lepmb: U3n-o ITHUITY, 2011.
paboTHI CTYACHTOB

HaumenoBanue Ccblika Ha
Bu smreparypst pa3paboTKu UH(OPMAIIOHHBIH pecypc R
aBTOPH30BAHHBIN /
CBOOO/IHBIN JJOCTYTI)
YaeOHO- Jluxagea H. H. Jlexiuu mo http://elib.pstu.ru/Record/RU|nokansHas ceTs;
METOUYECKOE BeIciIel Matematuke : yueOHuk / H. [PNRPUelib6708 aBTOPU30BaHHbIN
obecrnieueHne H. JIuxauesa, JI. M. OHuCKUB. - JOCTYII

6.3. JInneH3noHHOE U CBOOOIHO PacCIpOCTPaHsieMoOe MPOrpaMMHOe odecriedeHue,
HCIO0JIb3yeMoe MPH OCYLIEeCTBJIEHUH 00Pa30BaTeIbHOIO MpoLecca Mo AUCHUuIInHe

Buzg I1O

Haunmenosanue [10

OHepaI_lI/IOHHBIe CHCTCMbI

MS Windows 8.1 (moan. Azure Dev
Tools for Teaching )

OducHbIC TPUITOKECHHS.

Microsoft Office Professional 2007. yui.
42661567

[TpuxitagHOE TIpOTpaMMHOE OOecTIedeHre 00IIeT0 Ha3HAYSHMS

Dr.Web Enterprise Security Suite, 3000
mut, [THUTTY OITHUT 2017

6.4. CoBpeMeHHbIe Npo(eccHoHANIBbHBbIE 0a3bl JAHHBIX M HH(POPMALMOHHBbIE
CIIPABOYHbIE CHCTEMbI, HCI0JIb3yeMble PH OCYLIeCTBJIEHUN 00Pa30BaATEIbHOI0

nmpomecca 1mo JTMCIMIJInHE

Haumenosanue

Ccbuika Ha MTHPOPMALIMOHHBIN pecypc

Hayunas Oubnmoteka [lepMckoro HalimoHaIbLHOTO
HCCIIEZIOBATENBCKOTO MOJUTEXHUYECKOIO YHUBEPCUTETA

https://elib.pstu.ru/

OneKkTpoHHO-O0MbIMoTeueas cucrtema JIaHp

https://e.lanbook.com/

DIIeKTpOHHO-0MOIMoTeuHas cucremMa IPRsmart

http://www.iprbookshop.ru/

Wudpopmarmonnsie pecypebl Cetn Koncynprantllntoc

JIOKaJIbHas1 CCTh

7. MaTtepuajibHO-TEXHHYECKOe oDecriedeHne 00pa3oBaTeibHOI0 NMpoiecca no

AMCIUILINHE

Bun 3anatui

HanmeHoBanue HE00X0IMMOTr0 OCHOBHOT'O 000PYA0BaHUS
Y TEXHUYECKUX CPEICTB 00yUeHus

KonuuectBo CAMHHUIL

Jlexius KOMIIBIOTEPBI, MAPThI, TOCKa 60
[TpakTHueckoe KOMIIBIOTEPBHI, APTHI, TOCKa 60
3aHATUE

8. DoHI OLIEHOYHBIX CpeaACTB IMCIUIIIMHBI

|OHI/IC21H B OTACJIbHOM JJOKYMCHTE

13



MuHucTepcTBO HayKu U BhIciiero oopasoBanus Poccuiickoit @enepannu
denepanbHOE rOCYIaPCTBEHHOE aBTOHOMHOE 00pa30BaTebHOE YUPEXKICHUE
BBICILIETO 00PA30BaAHUS
«IlepMcKHiI HANMOHAJBHBIN UCCJIEI0BATEILCKUHA MOJTUTEXHUYECKUM
YHHMBEpPCHUTET

®OH/I OHUEHOYHbBIX CPEACTB
JJIS IPOBEACHUS MPOMEKYTOUYHOM aTTeCTANUMN 00y4a0IIUXCH MO JUCHUIJINHE
«MaTreMaTukKa»

Ilpunoscenue k paboueit npozpamme OUCUUNIUHBL

HanpasJienne moaAroToBKu: 12.03.03 ®otonuka u onTouHPOpMaTHUKa

HanpaBjieHHOCTB: ®doronuka u onTouHpopmaTuka (001U
npoduis, CYOC)

[lepms 2024



@oH/1 OUEHOYHBIX CPeICTB JUII MPOBEACHUS MPOMEKYTOUYHON aTTeCTaluu
oOy4Jaromuxcs N0 JUCUUIUIMHE SBISETCS YaCThIO (IPUIIOKEHUEM) K pabouell mporpamme
auctUIIIHBL. DOHJT OLIEHOYHBIX CPEACTB I MPOBEACHUS POMEXKYTOYHON aTTEeCTAI[H
oOyyJaromuxcs Mo AUCHUILIMHE pa3pad0oTaH B COOTBETCTBUM C 00IIeH yacThio (hoHIa
OLICHOYHBIX CPEACTB JUIsl MPOBEACHMS MPOMEKYTOYHOM aTTeCTallid OCHOBHOM
o0Opa3oBaTelbHOM MPOrpaMMbl, KOTOpas yCTAHABIMBAET CUCTEMY OIICHUBAHUS
pe3yabTaTOB MPOMEKYTOYHOW aTTECTAlMM W KPUTEPHH BBICTABICHHs OleHOK. DoHI
OLICHOYHBIX CPEJICTB AJIA MPOBEACHUS MPOMEKYTOUHOM arrecTalud OO0y4YaroIUXCs IO
JUCIUIUIMHE YCTaHABIMBAET (POPMbI U MPOLEAYPHI TEKYIET0 KOHTPOJISI YCIEBAEMOCTH U
MIPOMEKYTOYHOM arTecTalu 00y4aroluXxcs M0 TUCIUILINHE.

[IpemycMOTpEeHbl ayAMTOPHBIC JIEKIIMOHHBIE W TPAKTHUECKUE 3aHATHUS, a TaKKe
camocTosTeNbHas paboTa cTyAeHTOB. B pamkax ocBoeHuss y4yeOHOro marepuaia
JUCIMIUINHBL  (OPMUPYETCST KOMIIOHEHTHI KOMIIETEHIIMH 3HATh, YMETh, BIIAJCTh,
ykazanHeie B PIIJI, KOoTOphle BHICTYHarOT B Ka4yeCTBE KOHTPOJIHPYEMBIX PE3yJIbTaTOB
oOy4eHHMsI IO JUCHUTUIHHE.

KoHTposib ypOBHSI YCBOCHHBIX 3HAHWW, OCBOCHHBIX YMEHHH W TPHUOOPETCHHBIX
BJIQJICHUM OCYIIECTBISIETCS B pPaMKax TEKYIIETro, pyOeKHOTO U MPOMEKYTOYHOTO
KOHTPOJIS TIPH U3yYSHUN TEOPETHUUECKOTO MaTeprasa M B X0JIe MPAKTUICCKUX 3aHATUH, a
Takke Ha AuQepeHIIMPOBAHHOM 3a4eTe M dKk3aMeHe. MToroBoil OLIEHKOW AOCTHKEHUS
pe3yabTaToOB OOYYEHHUs TO JWCIUIUIMHE SBISICTCS NMPOMEXKYTOUHAs aTTECTaIUsl B BHUJIC
9K3aMeHa WM Iu(p(epeHIIMPOBAaHHOIO 3a4yeTa, MPOBOAMMAs C YYETOM pE3yJIbTaTOB
TEKYILEro U pyOeKHOT0 KOHTPOJIS.

1. Buabl KOHTPOJIAA, THIOBbIe KOHTPOJbHbIC 3aJaHUSl U IIKAJbI OLCHHUBAHMS
pe3yJabTaToB 00y4eHusI

Texymuii KOHTPOJIb YCIIEBAEMOCTH MMEET IeNIbI0 OOeCIeueHne MaKCHUMaIbHOM
s pekTuBHOCTH ydeOHOro Tmpollecca, YyIpaBieHHE IMporeccoM (popMHUpOBaHHS
3aJlaHHBIX ~KOMIIETCHIIMA O00y4aeMbIX, TMOBBIICHHE MOTHBAIMM K yuebe U
IpeayCMaTpUBAET OLEHUBAHUE XOJAa OCBOEHUS JUCLUMILUIMHBL. B COOTBETCTBUM C
[lonoxxeHreM O MPOBENEHUM TEKYIIETO KOHTPOJS YCHEBAEMOCTH M MHPOMEKYTOUHOM
aTTECTAIlMHM 00YUYaIOIIMXCS TI0 00pa30BaTEIbHBIM ITPOTPaMMaM BBICIIIETO 00pa30BaHUS —
nmporpamMmam 0akanaBpuarta, cneruanuTera u maructparypsl B [IHUITY npemycmotpenst
CJEAYIOIIHNE BUIbI U IEPUOANYHOCTH TEKYILIETO KOHTPOJIS YCIIEBAEMOCTH 00 YUaOIIUXCSL:

- BXOJHOM KOHTpOJb, MPOBEPKA HCXOJAHOTO YPOBHS MOATOTOBIEHHOCTHU
00y4aeMoro M €ro COOTBETCTBUSI MPEABABIIEMbIM TPEOOBAHUAM ISl U3yUYCHHUS TaHHON
JTUCUUIUIAHBL;

- TEKYUIUI KOHTPOJIb YCBOEHUS MaTepuaia (YypOBHSI OCBOCHUSI KOMIIOHEHTA «3HATh)
3a/IaHHBIX KOMIIETEHIIMN) Ha Ka)XOM TPYNIOBOM 3aHATHH U KOHTPOJIb MOCEIIAEMOCTH
JEKIIMOHHBIX 3aHSATUH;

- TIPOMEKYTOUHBIM W PYOEKHBIH KOHTPOJIH OCBOCHUS O0y4aeMbIMU OTIEIHHBIX
KOMIIOHEHTOB «3HAaTbh)», «YMETb» 3aJlaHHBIX KOMMETEHUHUW MyTEM KOMIBIOTEPHOrO HIIH
0JIJAHOYHOTO  TECTUPOBAHHUS,  KOHTPOJBHBIX  ONPOCOB,  KOHTPOJIBHBIX  padoT
(MHAMBUYATbHBIX JIOMAIIHUX 3aJaHUi), 3alIUThl OTYETOB MO PaCUYETHO-TpaPUUecKUM
paboTam u T.A.



Py0OexxHbIil KOHTPOJb MO AUCIUIUIMHE MPOBOAMUTCS HA CIEIYIOIIEH Hexese Mmocie
MPOXOXKJAEHUSI MOJIYJd JAUCHUIUIMHBIL, a MPOMEXKYTOUHBIH — BO BpeMS KaXI0ro
KOHTPOJILHOTO MEPOIPUATUS BHYTPU MOYJIEH TUCHUTUIHHBL

- MEKCECCHOHHAsi aTTecTanusi, €JUHOBPEMEHHOE MOJBEJECHUE WTOTOB TEKYLIEH
yCIIEBaEMOCTH HE MEHEE OJHOIr0 pa3a B CEMECTP MO BCEM AMCIUIUIMHAM IS KaXKJIOTrOo
HaIpaBJIeHHs OJTOTOBKH (CIELMATIBHOCTH ), Kypca, TPYIIIbL;

- KOHTPOJIb OCTaTOYHBIX 3HAHUI.

2.1. Tekyuuii KOHTPOJIb YCBOCHHMSI MaTepHaJia

Texymuii KOHTpPOJb yCBOEHHsI MaTepuania B QopMe cobeceqoBaHUS WU
BBIOOPOYHOTO TEOPETHUYECKOTO OINpOCa CTYIEHTOB MPOBOAMTCS MO KaXKIOM TeMe.
Pesynbrarsl 1o 4-0ayulbHOW MIKajie OIEHMBAHUS 3aHOCITCS B KHUXKKY MpENoaaBaress u
YUUTBHIBAIOTCSA B BHJI€ MHTETPAJIbHOM OLEHKH TNPHU MPOBEACHUU MPOMEKYTOUHOU
arTecTaluH.

2.2. Py0eskHbIii KOHTPOJIb

PyOexxHbIil KOHTPOJIb ISl KOMIUIEKCHOTO OILICHMBAHMSI YCBOCHHBIX 3HAHUH,
OCBOCHHBIX YMEHHMH M NPUOOPETEHHBIX BIAJCHUM NPOBOAUTCA B (GOpME 3alIUTHI
NPAKTUYECKUX 3aHATHI U pYyOEKHBIX KOHTPOJBHBIX paloT (MOCie HU3YUYEHUsS KaxI0ro
MOJYISl y4eOHOM TUCHIUTIITUHBI).

2.2.1. 3amuTa 0T4ETOB MO MPAKTHYECCKUM 3aAHATHAM

Bcero 3amnanupoBano 31 mpakTudeckoe 3aHATHE. THUIIOBBIE TEMbl MPAKTHUECKUX
3aHsaTUN nipuBeaeHsbl B PII/I.

3amura NpakTUYECKOr0 3aHATHs IIPOBOAUTCS UHAUBUAYAIBHO KaXIbIM CTYJEHTOM
WIN TPYIIION CTyAEHTOB. TUIIOBBIE IKaJla U KPUTEPUU OLICHKH IIPUBEIEHBI B 0011EH YacTH
®OC 06pazoBaTebHON MPOTPAMMBI.

2.2.2. PyOe:xxHasi KOHTpPOJIbHAsi padora
Cornacno PIIJI 3ammanupoBano 10 pyOexxHBIX KOHTpOIBHBIX padoTsl (KP) mocie
ocBoeHUs cTyaeHTaMu 10 yueOHBIX MOIYyIeH AUCIUIUINHBIL:
1) «Jluneiinas aareopay,
2) «BexkropHas anredpay,
3) «AHanuTHYECKas TCOMETPHSI,
4) «/IuddepennmanpHoe NcUUCIeHNE QYHKIIMH OTHOM MEPEMEHHON»,
5) «HMHTerpanpHOE HCUYHCIICHUE PYHKIIUN OJHOU MTEPEMEHHOM »,
6) «Teopust pyHKINN HECKOIBKUX TEPEMCHHBIXY,
7) «duddepeHnnanbabie ypaBHCHUSY,
8) «Psapl»,
9) «MHTerpupoBaHuii QYHKIMA HECKOJBKHX TIEPEMEHHBIX),
10) «Teopwust BepOSITHOCTEH M MaTeMaTHIeCKasi CTAaTUCTHKAY.
TunoBsle 1IKaIa U KPUTEPUU OLIEHKH PE3YIbTaTOB PYOEKHON KOHTPOIBHOM pabOThI
npuBeqeHbl B 0011eit yactu @OC 00pa3zoBaTeIbHON MPOrpaMMBI.

2.3. IIpoMexkyTOUHAS aTTeCTANUA (MTOrOBHIA KOHTPOJIb)

Jlomyck K MpOMEXyTOYHOM aTTECTAllMM OCYIIECTBIISIETCS IO Pe3yabTaraM TEKYIIEro
1 pyOCKHOTO KOHTPOJISI. YCIIOBUSIMH JIOIyCKa SIBJISIOTCS yCTEITHAs ¢/1adya BCEX OTYETOB T10
MPAKTUYECKUM 3aHATUSIM W TOJIOKUTEJIbHAS WHTETrpajibHAs OILIEHKA [0 pe3yJibTaTam



TEKYIIEro U pyOeKHOTO KOHTPOJIS.

[Ipomexyrounas arrecramus, cornacHo PIIJI, mpoBomuTcs B BHIE 3K3aME€Ha U
¢ depeHIMPOBAHHOIO 3ayeTa MO JUCUUIUIMHE YCTHO mo OuneraM. buier copepxut
TeopeTuyeckue Borpocsl (TB) 11t mpoBepku yCBOEHHBIX 3HaHUM, IPAKTUUECKUE 3aJaHuUs
(IT3) nnst mpoBEepKU OCBOCHHBIX YMEHUW U KOMIUIeKCHbIe 3amaHus (K3) nns koHTpoms
YPOBHS IPUOOPETEHHBIX BIaJACHUM BCEX 3asBICHHBIX KOMIIETEHLIUMN.

buner dopmupyercs Takum 00pa3oMm, 4TOOBI B HEro MOMajdd BOIMNPOCH U
MpaKTUYECKUE 3aJaHus, KOHTPOJUPYIOIIME YPOBEHb CGHOPMHUPOBAHHOCTH  6Cex
3asiBIICHHbIX KommeTeHuui. Popma Owunera mnpencrtaBieHa B odwmel uvactu DOC
0o0pa3oBaTebHON MPOrPAMMEBI.

2.3.2. llIkaJbl OLICHUBAHUS Pe3yJIbTATOB 00yYCeHUA HA IK3aMeHe

Onenka pe3yabTaToB  OOy4YeHMS 1O  JUCUUIUIMHE B  (GOpMe  YpOBHS
c()OPMUPOBAHHOCTH KOMIIOHEHTOB 3HAMb, YMemb, 671a0emsb 3asBICHHBIX KOMIETCHIIUHI
OpOBOAUTCS MO 4-X OaIbHOM IIKaJle OLEHHWBAHUS MYTEM BBIOOPOYHOIO KOHTPOJSI BO
BpEMs 3K3aMEHa.

TumoBkle mIKaia U KPUTEPUU OLICHKU Pe3yIbTaTOB OOY4YEeHHMsI MPHU cAaye dK3aMeHa
JUIs KOMIIOHEHTOB 3Hamb, ymemv u 61adems npuselaeHsl B oOmeil uyactu POC
00pa30BaTeNbHON MPOrpamMMBl.

3. Kpurepun oueHnBaHUsi YPOBHSI C(POPMHPOBAHHOCTH KOMIIOHEHTOB H
KOMIIETEH LM H

3.1. Ouenka ypoBHsi cGpOPpMHUPOBAHHOCTH KOMIIOHEHTOB KOMIIeTeHIIMii

[Ipu onenke ypoBHA CHOPMUPOBAHHOCTH KOMIIETEHIIMHA B paMKaxX BBIOOPOYHOTO
KOHTPOJISI IPU SK3aMEHE CUUTAETCS, UTO HOAYUEHHASl OYEeHKA 3a KOMHNOHEHM NPOo8epseMOol
8 Ouneme KomMnemeHyuu o0006waemcs Ha COOMEEMCMEYVIOWUL KOMNOHEHM BCex
KoMnemeHyuil, oopmupyemulx 8 pamKax OaHHoOU Yy4eOHOU OUCYUNTUHDL.

TunoBble KpUTepUM W IIKAJIbl OICHUBAHUSA YPOBHA C(HOPMHPOBAHHOCTHU
KOMITOHCHTOB KOMIIETEHIIMM TipuBeneHsl B o6mei dactu POC obpa3oBaTebHOMN
IpOrpaMMBl.

3.2. OueHka ypoBHsi ¢(hOPMHUPOBAHHOCTH KOMIIeTeHIIM A

O6mrast orieHKa ypoBHsI C(OOPMUPOBAHHOCTH BCEX KOMIIETEHITUN MPOBOAUTCS MTyTEM
arperupoBaHUs OLICHOK, MOJYyYEHHBIX CTY/IEHTOM 32 KaXKIblii KOMIOHEHT (POPMUPYEMBIX
KOMIIETEHIIUN, C YYE€TOM pe3yJbTaTOB TEKYIIEro W PYOEKHOTO0 KOHTPOJS B BHIIE
MHTETPaJIbHOM OIeHKU 10 4-X OayuibHOM mikane. Bce pe3ynbTaThl KOHTPOIISI 3aHOCATCS B
OLICHOYHBIA JIUCT W 3alOJHAIOTCA INPENoJiaBaTesieM [0 HWTOraM MPOMEXYTOUHOMN
aTTECTallUH.

dopma OIEeHOYHOTO JIUCTA U TPEOOBAHUS K €T0 3alOTHCHHUIO TPUBEIECHBI B 00IIEH
gactu @OC 06pa3oBaTeIbHON POrPaAMMEI.

[Ipu dopMupoBaHWM HMTOTOBOW OIEHKA TPOMEKYTOUYHON aTTeCTallid B BHIIC
PK3aMeHa WCIONB3YIOTCS THIOBBIE KpHUTEpUH, TMpuBeAcHHBbIE B o0mel wactu DPOC
00pa3oBareNbHON MPOrPaAMMBI.



3AJIAHMS 11O OBPA3OBATEJIBHOM ITPOT'PAMME

IIpaBuibHBIN
Coneprkanue Bompoca Komnerenuus
OTBET
6
10 Jans koopaunaTsl Touek: A(4,4), B(4,5), C(5;5) . Kpaapar OLK-1
%é JUTMHBI BEKTOpA AB+3BC paBeH ...
1
0 YrnoBoit kK03 HUIUEHT IPSIMOH, MPOXOIAIIEH Yepe3 TOUKU OIK-1
-2 A(-10)u B(—4;6), pasen ... _
4
3
— . — x2 _ y2)3
9 O6nacTbio onpesienenus GyHkun z = x - /(9 — x2 — y2) OIK-1
27 ABTIAETCS KPYT pajuyca ...
81
4
5 ITycTh y*(x) - penrenue 3anaun Komm dy_2 ,y@) =1,
5 dx X OIIK-1
7 Tora y*(2) PaBHO ...
15
64 CMernraHHoe MPOU3BEIEHNE BEKTOPOB K1
43 {5:1:-2}, {4:3.13, {2;-3:1} pasro. .. OTIK-
10
11
3 Teno neuxkercs no 3akony s(t) = t2? + 3t. Ero ckopocTs B
OIlK-1
9 MoMeHT BpeMenn =10 paBHa ...
23
HeBHIpOJKeHHofR Martpuua, onpeaenuTeslb KOTOPO OTIMYEH OT HYJI, OIK-1
Ha3bIBACTCH ... .
Ecnu 1Ba BexTopa jiexaT Ha OJJHOM NpsAMON WU
KOJUIMHEAPHBIMU | MapaJlI€IbHbl HEKOTOPOU MPSAMOM, TO TAKHE BEKTOPbI OIIK-1
HA3bIBAIOTCA ... .
Ecnu npsambie 3amaHbl  ypaBHEHUSIMU Y = k]_X + b]_ "
napanenbhbl |y =Kox+bo, npusrtom K1 =ko u by # b2, 10 911 mpsimsre ... OIIK-1
[IpousBonnas Qynkuuu Yy = f(X) B Touxe XQ paBHa
KacaTelbHOU TaHTE€HCY yTJjla HAKJIOHA ..., IPOBEIEHHON K rpaQuKy PyHKIIMH OIlK-1
y = f(X) Brouke (xq, f(xp)).
DOyHKIMA F (X) Ha3bIBaeTcs ... PyHKIUU f (X) Ha UHTEpBaJe
nepBooOpa3HOi (a;b), ecam st moGoro X € (8;b) BrmoNHSIETCS PaBEHCTBO OIIK-1
F '(X) =f (X) . OTBeT 3anMIINTE OJHUM CJIOBOM.
[Ipenen OTHOIIEHWS YACTHOIO MPUPAILIECHUS Ayz 1o 'y
YACTHOI dysxmmn Z= f(X,Y) x npupamennio AY, npu crpemnennu OIK-1

NOCJICAHECTO K HYJIKO, HAa3bIBACTCA ... HpOHSBOI{HOfI 10 y
OTBeT 3anuIInTe OJHHUM CJIOBOM.




YpaBHeHHE ag(X)y"+a(x)y' +az(x)y =0, rjae
ag(x), a1(x),a2(x) - HempepbIBHBIC (HYHKIIUU HA IPOMEXKYTKE

JTMHCHHBIM [a;b], npuuem ag(x)#0,vxe[a;b] wnaspBaercs OIIK-1
OJTHOPOAHBIM U (EepPeHIIMATBHBIM  YPAaBHECHHEM BTOPOTO
nopsiaka. OTBET 3aMUIINTE OJHUM CIIOBOM.
Ecnu Tpu BekTopa nexar B OJHOM IIIOCKOCTH, TO OHU
KOMIUIAHAPHBIMH | poopnar o OIIK-1
o0
SHAKOHONOKHUTCT | YyicrioBoit psijt Zan, a, 20 massBaercs ... OITK-1
BHBIM n=1
KonmuectBennas (uncnoBas) XapaKTEePUCTUKA
BEpOATHOCTBIO CITy4aifHOTO COOBITHS, XapaKTepu3yroIas CTCTICHb
COOBITHS BO3MOKHOCTH €r0 TIOSIBJICHHUS B PE3yJbTaTe IKCIEPUMEHTA, OIIK-1
Ha3bIBAETCH ...
Benmuunna, KoTOpas B pe3ysibTaTe MCIBITAHHUS MTPUMET OJTHO U
ciTydaifHoi TOJBKO OJHO YMCJIOBOE 3HAYEHHWE, 3aBHCSIIEE OT CIYJaHBIX OIK-1
(akTOpOB U 3apaHee HEMpencKa3yeMoe, Ha3bIBaeTCs ...
HauBbIcmii TOPSIOK OTIIMYHBIX OT HYJISI MUHOPOB MATPHIIBI
PaHrOM MATPULBL | posripoaros OIlK-1
2
52 3Ha4YeHHE UHTErpana fo 9x2V1 + x3 dx paBHO ... OIIK-1
0z
1 Ecimu z = 2x — Iny, 10 3HaueHue 5, B TOUKe M(1; 1)
Y OIIK-1
paBHo...
Eciu  nunelinoe oaHoponHoe nuddepeHanbuoe
2 ypauenne umeer Bua 5Y" —10y'—y =0, To cymma xopHuei OIK-1
€ro XapaKTepUCTUYECKOTO ypaBHEHHS pPaBHA ...
o A A 5 -3)(-2 1
npenenuTenh MaTulpl A, rae A= . aBeH
-39 P ’ 1 2 )\-5 4)°F OIIK-1
5 Paccrosume or touku M (—1;2;4) IO  TUIOCKOCTH OIK-1
2X+Y+22-2=0 pasro ...
2X+2y+2=-1,
0 CymMa perieHuit X, y, Z cucremsr I 2x + y+6z=5 paBHa... OI1K-1
3X+3y+z=-2
0 CkansipHOe  TPOM3BEICHHE  BEKTOPOB  a = {1;3;—1} u OITi-1

b = {3;—2;-3} pasHo ...




x24+4x-2

0,6 3nauenue npexaena lim PaBHO ... OIlK-1
x-1 2x+3
4,5 3naueHue npexaena lim stn 9 paBHO ... OIlK-1
x—0 tg22x
YrinoBoit KO3(hUIMEHT KacaTelbHOW, TMPOBEJCHHOH K
1 rpaduky pyaknun y = 3+/2X—3 BTOYKE ¢ aOCIUCCON X = 6 OIIK-1
, PaBeH ...
-6 Eam:y=(x—7ﬂnx,n3%mmmﬂeyﬂ)pmmom OIIK-1
o _ — 2
45 [Tnomans GUrypsl, OrpaHUYCHHON JTHHUSAMUA Y = X, YV = X OIK-1

2x, paBHa ...




