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1. O0mue MoJI0KeHu

1.1. leau u 3aa44 TUCHUILJIMHBI

OcCBOEHHE CTYJJCHTAMU OCHOBHBIX METO/I0B MaTEMaTU4YECKOI0 anmnapaTa, HeOOXOAUMOI0O JJIsl U3yUEHUs
00LIETEOPETUUECKHX U CIIEHUAIBHBIX AUCLUIUIMH; Pa3BUTHE JJOTUUYECKOTO U aJITOPUTMUYECKOTO
MBIIIUICHNST; TIOBBIIIICHNE O0IIeH MaTeMaTHIECKON KYJIbTYphI; (OopMHpOBaHNE HABBIKOB (hOpMaTH3aIiu
MOJIEJIeH peabHBIX MPOIIECCOB; aHAJIN3 CHCTEM, TPOIIECCOB U SBJICHHUMA MPH MOMCKE ONTHMATBHBIX
pelieHui ¥ BEIOOPE HAMITYUITNX CIOCOO0B peain3aliy dTUX PELICHHIA; BRIpaO0TKa yMEHUN U
MCCIIEZIOBATEIbCKIX HABBIKOB aHAJIM3a MMPUKIATHBIX 3a/1a4.

dopmupoBaHHEe 3HaHUH B 00J1aCTH

- AaHATMTUYECKON TeOMETPUN U TMHEHHON anreOpsr;

- i depeHnnanbHON reOMETpUH KPUBBIX M TOBEPXHOCTEN;

- TEOpUH MOCIE0BATEIBHOCTEN U PSIIOB;

- i epeHnanTbHOr0 M HHTETPAIBbHOTO UCUUCIICHHS,

- TApMOHHYECKOTO aHAJIH3a;

- i pepeHInaTbHBIX YPaBHCHUH;

- TEOPUU BEPOSITHOCTEH, MAaTEMAaTUYECKON CTATUCTUKHU U CIyYailHBIX MPOLECCOB,CTATHCTUYECKOTO
OLICHWBAHUS U MPOBEPKU T'MIIOTE3, CTATUCTHYECKUX METOJI0B 00pabOTKU IKCIIEPUMEHTAIBHBIX TaHHBIX.
®opMHUPOBAHUE YMEHUN:

- HCIIOJIb30BaTh MATEMAaTHUECKUI A3bIK 1 MATEMATHUECKYI0 CUMBOJIMKY IPH PEIIEHUU MPAKTUYECKUX
3ajgay;

- ACTIOJTb30BaTh MAaTEMaTHIECKHUE METO B M MOJIEIH TIPH PEIICHUN POGECCHOHANBHBIX 3a/1a4;

- MPOBOAMTD aHAIN3 (DYHKIINH;

- pemaTh ypaBHEHUS U CHCTEMBI TU((epeHINaNbHBIX YPaBHEHUH IPUMEHUTEIBHO K peaTbHBIM
[IPOLIECCAM;

- MCTIOJIb30BaTh AHAJUTUYECKUE U YUCIECHHBIE METObI PEIICHUs aNredpandyeckux 1 OObIKHOBEHHbIX
nmuddepeHnnanbHbIX YpaBHCHHI;

- IPUMEHATH BEPOATHOCTHO-CTATUCTUYECKHUH MMOAXO0/I IPU PELIEHUH TEXHUYECKUX 3aj1ay;

- HCII0JIb30BaTh MATEMaTHYECKHUE METOBI U MOJIEIIN B TEXHUUECKUX NPHIIOKEHUSAX;

- 00pabaTeIBaTh SMIUPUICCKUE U AKCIICPUMEHTAIILHBIC TaHHBIC.

DopMUPOBAHNUE HABBIKOB!

- MCTIOJIb30BAaHUS MAaTEMaTHYECKOTO armapara, He00X0AUMOTO JUIsl MU3YUSHHSI IPYTUX (PyHIaMEHTaTbHbBIX
TUCIUILUINH, CTICIIKYPCOB, a TaKXe /Ui paboThl C COBPEMEHHOM HAyYHO-TEXHUYECKON JINTEPATYPOii;

- IPUMEHEHUS METOJ0B MaTEMaTUYECKOT0 aHAJIN3a MIPH PEIIEHUHU NMPOoPeCcCHOHABHBIX 33/1a4;

- HCIIOJIb30BAaHUS METO/I0B aHAJIMTUUECKOI reOMETpHUH IIPH PEILIEHUH NMPOo(eCcCHOHATBHBIX 3a/1aY;

- pEILIEHUs YUCIEHHBIMH METOIaMH cucTeM I hepeHIMaIbHbIX U aNreOpandyeckux ypaBHEHUH;

- IPUMEHEHUS METO0B TEOPUH BEPOSITHOCTEH M MATEMAaTUUECKON CTaTUCTHKH;

- ACTIOJTb30BAHMUS MATEMAaTHIECKHUX, CTATUCTUYECKUX U KOJIMIECTBEHHBIX METOIOB PEIICHHSI TUTTOBBIX
MpohecCHOHATBHBIX 33/1a4;

- OpraHu3aly BEIYUCIUTEIBHBIX SKCIIEPUMEHTOB B 00JIaCTH MPO()EeCCHOHATBHOMN IEATEIbHOCTH;

- IOCTPOCHUSI MATEMAaTUYECKON MOJIEJIM TUIOBBIX MPO(GECCHOHANBHBIX 33J]a4l COJICPKATeIbHOM
WHTEPIPETALUH TOJTYYESHHBIX PE3yIbTaTOB.




1.2. U3yuaemble 00bEKTHI U CIIUNIUHBI

» MaTtemaTnueckre 00beKThI(MaTPHIIBL,BEKTOPa,rTeOMETpUIecKre 00passl,pyHKIIUN OHON U He-
CKOJIBKMX TIEpEMEHHBIX, TTOCIIEAOBATEIBHOCTH, PAIBL, AU(PepeHITnaTbHBIC YpaBHEHUS ),

* Onepanmu Hajl 00BEKTAaMU M XapaKTEPUCTUKH 0OBEKTOB (ITpeIei, HEePEPHIBHOCTb,0TICPAITUHI
g depeHInpPOBaHUs 1 HHTETPUPOBAHUS, SKCTPEMYMBI U T.11.);

* OCHOBHBIE MAaTEMAaTUYECKHE METO bl UCCIIETOBAHNUS OOBEKTOB;

* MaremaTrueckue MOJIENIM TUIIOBBIX MPO(ECCHOHANBHBIX 3a/1a4;

* CiocoObl (popmanu3anuy peanbHbIX (U3NYECKUX SBICHHUIA;

* OCHOBHBIE TIOHATHS U METOJIbl TAPMOHUYECKOTO aHAIIN3a;

* OCHOBHBIE TIOHATHS U METOJIbl TEOPUH BEPOSTHOCTEH 1 MAaTEMAaTHYECKON CTaTHCTUKH.

1.3. BxoaHblie TpeOGOBaHUA

|He MIPeTyCMOTPEHBI

2. [lnanupyembie pe3yJbTAThl 00yUYeHHs MO JUCHHUIIIIMHE

Nupukatop HOCTHKEHUS
[Mnanupyemsbie pe3yiabTaThl

00ydeHus 0 TUCIUTUTHHE
(3HaTH, YMETH, BIAJICTh)

Munexc

Komrmerenmnus
WHIUKATOpa

pe3ybTaThl 00yUeHUs

KOMIIETEHLIUH, C KOTOPBIM Cpencria
COOTHECEHBI IJIaHUPyEMbIe OIICHKH




Kommerenmnus

Munexc
WHIUKATOpa

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

Nupukatop nOCTHKEHUS
KOMIETEHIUU, C KOTOPBIM
COOTHECEHBI TNIAHUPYEMbIC

pe3ynbTaThl O0y4YCHUS

CpenctBa
OLICHKHU

OIIK-1

WJ1-1011K-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 OCHOBHEIE 3aKOHBI
€CTECTBEHHOHAYYHBIX U
OOIIEMHKEHEPHBIX
TIUCIIATIINH, METO/IBI
MaTeMaTUYeCKOIo aHaau3a u
MOJICTTUPOBAHHSI.

DK3aMeH

OIIK-1

WJ1-2011K-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
aHaJM3a U MOJCTHPOBAHUS B
pogecCuoHaNbHOM
NesITeTbHOCTH.

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.

OIIK-1

1J1-30TIK-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

Biageet meTogamu
€CTECTBEHHOHAYYHBIX U
O0IIeNH)KEHEPHBIX
JTUCIIUTLIVH.

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

Jluneiinas anreopa.

16

Martpuiisl. Onpenenureny. CUCTEMbI TUHEHHBIX
asireOpanyecKux ypaBHEHUH.

BekropHas anre0pa.

18

BekTopHble BennunHbl. JIuHEeHHbIE onepayuy Hal
BEKTOpaMH.

BektopHble BenmuuuHbl. JIMHEHbIE onepaiy Haj
BekTOpaMu. HenmHelHbIe onepaiiy Hajl BEKTOPaMH.

AHaTUTHYECKasi TEOMETPHSI.

30

YpaBHEHUE JTMHUU Ha IJIOCKOCTH. Y paBHEHUS
[JIOCKOCTH, MIPsIMOM B nmpocTpaHncTBe. KpuBbie BToporo
[OPAIKA.

Beeznenune B MaTeMaTHUECKUI aHAIIN3.
JluddepenumanbHoe ucyncaeHne GyHKIui oJHON
[IEPEMEHHOM.

14 0 22

36

[Ipenen uncnoBoii mocnenoBarenbHoctu. [Ipenen u
HENPEepPbIBHOCTh (DYHKIUI OJHON MepeMEHHOM.
[TpousBoaHas GyHKIIUH OHON TIEpEMEHHOM.
Juddepeninan. OCHOBHBIE TEOPEMBI

g depeHnnanbHOTO Hcuuciienus. MccnenoBanme
(byHKIMIT 01HOW TIEpEeMEHHOH.

UTOI'O no 1-my cemectpy

32 0 44

100

2-1i cemecTp

JluddepeHunanbHble ypaBHEHUS.

12 0 22

40

Jluddepenumnanpaple ypaBHEHHS IEPBOTO MOPSIIKA,
i depeHnnanbabie YpaBHEHHsI, JOIYCKaIOIINe
MOHIKEHMS Topsika. JInneltsle quddepeHimanpHbe
YpaBHEHHUS BBICIINX MOPSAKOB. CHCTEMBI
muddepeHnnanbHbIX ypaBHEeHUH. BapuanmonHoe
WCUMCIICHHE U ONTHUMAJIBHOE YIIPABIICHHUE.

WuTerpanpHoe ucunuciaeHne QyHKIUN oaHOM
rnepeMeHHol. KoMmIiekcHbie uncna u JeHCTBUS HaJ
HUMU.

22

Heonpenenennslii uuterpan. Knaccsl HHTErpupyemMsbIx
byskmid. OnpeneeHHbiid HHTErpal. [ eoMeTpudeckue u
bu3ndYecKue MPUIOKEHUS ONPEICICHHOTO HHTErpaa.

Teopust pyHkuMN HECKOIBKUX nepeMeHHbIX. Judde-
pEeHIMaIbHasi TEOMETPHsI KPUBBIX U IIOBEPXHOCTEH.

12 0 22

28

OyHKIIUY HECKOJIBKUX IIEPEMEHHBIX. YacTHBIE
POU3BOJHbIC (PYHKIIMHA HECKOJIBKUX NTEPEMEHHBIX.
DJIEMEHTHI TEOPUU OIS, DKCTpeMyM (PyHKIUI
HECKOJIBKUX IIEPEMEHHBIX.




O6bvem
H O06beM ayTUTOPHBIX BHEAYIUTOPHBIX
AaNMEHOBaHUE PA3JICIIOB JIUCIUIUIMHBI C KPATKUM 3AHSATHIA 10 BHIAM B YacaX |3aHsTHi 10 BHIAM
coJiepKaHueM B qacax
JI JIP 13 CPC
HNTOI'O no 2-my cemecTpy 32 0 54 90
3-if cemecTp
Psang. 8 0 14 24
UncnoBble psabl. 3HaKonepeMeHHbIe psibl. CTeneHHbIe
psabl. DyHKIMOHANBHbIE psAabl. Pa3noxenne GyHKIMiA B
TPUTOHOMETPUUECKUN pAsl Dypbe.
WuTerpanbHoe ncunciaeHne QyHKIUN HECKOTbKUX 6 0 12 20
MepPEeMEHHBIX.
Kpatnble unrerpansl. KpuonuHeliHble HHTETPaIbL.
Teopus BeposTHOCTEH W MaTEMaTUYECKask CTATUCTHKA. 10 0 18 28
[IpenMeT Teopun BeposTHOCTEW. MeTOIbI BEIUUCIICHHS
BeposATHOCTeN. Cily4aliHble BETUYMHBL. 3a1a4ul
MaTeMaTHYeCKOW CTaTHCTUKUA. CTaTHCTUYECKUE OIICHKU
mapameTpoB pacnpesencaus. O0padboTka
HKCIIEPUMEHTANIBHBIX JTaHHBIX.
WTOT'O mo 3-My ceMecTpy 24 0 44 72
WNTOI'O no aucuuminae 88 0 142 262

Temartuka IMPUMCPHBIX IIPAKTHYCCKUX 3aHATUH

HN;'; HanMeHOBaHHE TeMbI IPAKTHYECKOT0 (CEMHHAPCKOI0) 3aHATHS

1 (Beriuucnenue onpenenureneid. CinoxeHne, yMHOKEHUE MATPHLL, YMHOKEHHUE MaTPUIIbl HA YUCIIO.
Haxosxnenue panra MaTpuisl. Haxoxxaenne oOpaTHOM MaTpHIIB.

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

3 |BwImosiHeHWE TUHEHHBIX OMepaIii HajJ BeKTopamu. PaznoskeHne BekTopa o 0asucy.

4  [BpluuClE€HUE CKAISIPHOTO, BEKTOPHOIO U CMEIIAHHOTO ITPOU3BEIEHUS BEKTOPOB.

5  |[HaxoxkaeHue yria Mexay IByMs NPsSIMbIMH Ha IUIOCKOCTH. [IpoBepka ycioBusl apajieIbHOCTU U
[EPIEHANKYJIIPHOCTH NMPSMbIX. BeIYMCIIeHHE pacCTOSAHUSI OT TOUKH 0 MPSMOH.

6  |BbluncieHue yria Mexay IUIOCKOCTSAMU. Perenue 3aa4 Ha B3aMMHOE PacoloKEeHHE MPSIMOM U
[JIOCKOCTH B MIPOCTPAHCTBE, B3aUMHOE PACIOJIOKEHHE MPSAMBIX B IPOCTPAHCTBE.

7  |BpruncneHue mpeaena YuciIoBOM MOCHEN0BATENBHOCTH. [ [puMEeHeHE OCHOBHBIX TEOPEM O
[peenax.

8  |Berumcnenue npenena GyHKIUN 0qHON TIepeMeHHON. PackpbITHe poCcTeHmmX
HeonpenenéHHoctel. CBeieHne MpeesioB K 3aMedaTeNbHBIM U Haxox/IeHue ux. [Iposepka
(GYHKIMI Ha HETIPEPHIBHOCTD, HAXOKJICHUE TOYEK Pa3pbiBa (PYHKIIAH.

9  |Bbruucnenne NpoU3BOAHOM CIOXKHOW (DYHKIINH, HESIBHOM M TapaMeTPUUYECKON (PYyHKITHH.
Jlorapupmudeckoe nudpepeHmpoBanme.

10 |Haxoxnaenue nuddepeniuana. Berarcnenue npeneiaos ¢ IOMOIBIO paBuiia Jlonuras.




HaunmeHoBaHUe TeMBbI MNPaAKTHIECCKOI0 (CeMI/IHaPCKOFO) 3aHATUA

ILIL.

11 |MccnenoBanue pyHKIMI 1 OCTpoeHue ee rpaduka.

12 |HaxoxmeHne HeolpeIeIeHHBIX HHTETPAJIOB, UCTIONB3YsI TAOIUILy HHTETPAIOB M OCHOBHBIC
METO/bl MHTETPUPOBAHUS: 3aMEHa MepeMEHHOM, MHTErpUpPOBaHME MO YacTsiM. IHTerpupoBanue
poOeH, coaepkanux KBaJApaTHBIN TPEXWICH B 3HAMCHATETIE.

13 |BoinosiHeHHE NEHCTBUN C KOMIUIEKCHBIMH YUCIaMHU.

14 |UuTerpupoBaHue IpoOHO-pAMOHANBHBIX (PYHKIMNA, TPHTOHOMETPUYECKUX, HEKOTOPBIX
NPPALMOHATIbHBIX BBIPAKEHHM.

15 |HaxoxaeHue orpee’eHHbIX HHTETPAJIOB U HECOOCTBEHHBIX HHTETPAJIOB.

16 |[IpumeHeHue OompeneNeHHOr0 HHTETpaja Uil BBIYUCICHUS IJIOMIAIei, 00bEMOB Tell, JUIUH JIyT
KpUBOM, TUIOIIA/IeH IOBEPXHOCTH TeJl BPAIICHHS], MACChl, MOMEHTOB MHEPIINH, IICHTPOB TSHKECTU
[JIOCKUX TE€JI, CTATUYECKUX MOMEHTOB IIJIOCKUX TEJl.

17  |{[TocTpoenue obaacTu onpeaeneHus GyHKIMH HECKOIBKHX NepeMeHHbIX. JuddepenunpoBanue
(YHKITMH HECKOJIBKUX TIePEMEHHBIX.

18  |Brruncnenue npor3BOAHON MO HANPABICHUIO, TpagueHTa GpyHKIHu. HaxoxneHne kacaTeabHOMI
[JIOCKOCTH U HOPMAaJIU K TIOBEPXHOCTH.

19 |HaxoxpaeHue 3KCTpeMyMOB (QYHKIIMH HECKOJIBKHX MEePEMEHHbIX.

20 [PemeHme MHTETPUPYEMBIX TUTIOB MU HepeHInaIbHBIX YPaBHEHUH TIEPBOTO MOpsiIka. Penrenne
QG depeHITnaNTbHBIX YPaBHEHUH BBICIINX MTOPSIKOB, TOMYCKAIOMUX MTOHIKEHUE CTCTICHH.

21 [PemeHue oAHOPOAHOTO M HEOJTHOPOIHOTO JTUHEHHOTO AU PepeHIaTb HOTO ypaBHEHUS C
MOCTOSTHHBIMU K03()PHIIMEHTaMH CO CTIeUaTbHOMN MPaBOM YacThIO.

22 |PemeHue cucteM OOBIKHOBEHHBIX MU (GEpEHIINATBHBIX YPaBHEHHH.

23 |MccnepoBaHue Ha CXOOUMOCTb YHUCIIOBBIX PsIOB C IOMOUIBIO JOCTATOYHBIX MPU3HAKOB CXO-
JTMMOCTH PAZIOB C MOJOXKHUTEIbHBIMU YJICHAMH: TEOPEM CpaBHEHUsI, pu3Haka Jlanamobepa,
WHTETpaJIbHOrO U paguKaibHOro npusHakoB Komm. MccnenoBanue Ha aGCONMIOTHYIO U YCIOBHYIO
CXOAMMOCTb 3HAKOIIEPEMEHHBIX PSIJIOB

24  |[Haxoxxaenue o01acTv CXOAUMOCTH (QYHKIIMOHATBHOTO psina. OThICKaHWE WHTEpBaja, paanyca u
00J1acTH CXOAMMOCTH CTETIEHHOTO psifa. [I[puMenenue creneHHbIX psAA0B K MPUOIH-KEHHBIM
BBHIYMCIICHUSIM.

25 |Paznoxenue GpyHKIuu B psjg Pypoe.

26  (BpluuciieHue IBOMHOIO MHTErpaja B MPSIMOYTOIBHON M MOJISPHON CHCTEMaxX KOOPUHAT.

27  |BpruuciieHue TPOWHOTO UHTETpasia B IPSIMOYTOJIbHBIX, HMIMHIPUYECKUX U CPepUIECKIX
KOOpIHWHATaX.

28 Bpluucienue kpuBonMHENHHbIX HHTErpanos I u Il poga.

29 |HemnocpencTBEHHBIN NOACYET BEPOATHOCTEN. BrIUnCIIEeHNE BEPOSTHOCTH C TOMOILLIBIO TEOPEMBI
CIIO’KEHHS U YMHO)KEHUS BEPOSATHOCTEH, POPMYJIIBI IOTHOM BeposiTHOCTH, popmyiisl beiieca u
¢dopmynsl beprym.

30 |[locTpoeHue 3aKOHOB pacrpeAeeHHs TUCKPETHBIX U HEPEPHIBHBIX CIyYailHbIX BETUYHH.
Haxox/1eHne OCHOBHBIX XapaKTEPUCTUK CITyYalHbIX BEJIMYHH.

31 |[locTpoeHue NOIUTOHA U TUCTOrpaMMBI. [IpoBepka CTaTUCTUUECKUX TUIIOTES.




5. Opranu3anMOHHO-NIEAATOrHYECKHUE YCIOBUA

5.1. O0pa3oBaTre/ibHbIE TEXHOJIOT UM, HCIIOJIb3YyeMble 1151 (OPMHUPOBAHUA
KOMIIeTeH Ui

[IpoBeneHwe JEKIMOHHBIX 3aHATHHA MO JUCIMILIMHE OCHOBBIBACTCS HAa aKTHBHOM METOZE OOydYeHUs,
Mpy KOTOPOM ydYalluecs He MAacCHUBHBIC CITYIIATENM, a aKTUBHBIC YYaCTHUKHU 3aHSATHS, OTBEYAIONINE Ha
BOIIPOCHI TperojiaBareliss. Bompockl mperogaBaTeisi HaIElICHbl Ha aKTUBH3AIUI0 MPOIECCOB YCBOCHUS
MaTepuasia, a TakKe Ha pa3BUTHE JIOTMUECKOro MblieHus. [IpernogaBaTens 3apaHee HamMedaeT CIUCOK
BOIIPOCOB, CTUMYJIMPYIOIIUX acCOIMAaTHBHOE MBIIUICHWE W YCTaHOBJICHHE CBS3€H C paHee OCBOCHHBIM
MaTepHralioM.

[IpakTrueckne 3aHATUS TIPOBOJATCS HA OCHOBE peaju3allii MeTojla OOydYeHHUsS JICHCTBUEM:
OTIpeICTISIOTCS TPoOIeMHbBIE 00acTH, popMupyrOTCs Tpynmbl. [Ipu MpoBeneHNN MPAKTUISCKUX 3aHATHI
MPECTIeAYIOTCS CIEAYIONUE eN: MPUMEHEHNE 3HaHUN OTIENBbHBIX TUCIHIUIMH W KPEaTUBHBIX METOJIOB
TUTSL pereHust MpoOIeM U NMPHUITHS PEIIeHUi; 0TpadoTKa y 00y4JarommMxcsi HaBBIKOB KOMaHIHOW paboTHl,
MEKJIMYHOCTHBIX KOMMYHHUKAIUA W Pa3BUTHE JIMJICPCKUX KAYECTB; 3aKPEIUICHHE OCHOB TEOPETHUYECKHX
3HAHUU.

[IpoBeaeHue 1a0OPaTOPHBIX 3aHATUN OCHOBBIBACTCS HAa WHTEPAKTUBHOM METOJE OOY4YEHHs, MpH
KOTOPOM 00ydYaroluecs: B3auMOJICHCTBYIOT HE TOJIBKO C MpernojiaBarenieM, HO U APYyT ¢ apyrom. [lpu atom
TOMUHUPYET aKTUBHOCThH Y4YaIIMXCSl B Ipoiiecce oOydeHusi. MecTo mpemnojaBaTeisi B MHTEPAKTUBHBIX
3aHATUSAX CBOAMTCS K HAIIPABIICHHUIO NEATEIHHOCTH 00YJaIOMUXCS HA TIOCTIKEHHUE [IEJICH 3aHATHS.

[Ipu mpoBeneHnM y4eOHBIX 3aHATHI UCTIONB3YIOTCS HHTEPAKTHBHBIE JIGKIIUU, TPYTIIIOBBIEC TUCKYCCHH,
POJIEBBIC UTPBI, TPEHUHTY U aHAJIN3 CUTYAIlMid 1 MMUTALMOHHBIX MOJICIICH.

5.2. MeToauueckue YKazanud 1J1d oﬁyqamnmxcsl 10 U3YYCHUIO JTUCIHUIIJIHHBI

[Ipy  wW3ydeHMHM JUCHMIUIMHBI  OOYYarOIIMMCS  IEJIeCOO0pa3sHO  BBINOJHATH  CIICAYIOIIUE
PEKOMEHIALINH:

1. U3ydenne y4eOHOM TUCIIUILTUHBI JOKHO BECTUCH CHCTEMATHUECKH.

2. lTlocme wu3y4yeHHMs Kakoro-nubo paszaena Mo Y4YeOHHMKY WIM KOHCIEKTHBIM MarepHajam
[PEKOMEHIYETCs 110 aMATH BOCIIPOU3BECTH OCHOBHBIE TEPMUHBIL, OIPEEIECHMS], IOHATUS pa3aena.

3. Ocoboe BHUMaHHE CJEIyeT YAEIUTb BBIMOJIHEHHUIO OTYETOB IO MPAKTHUYECKUM 3aHATHSM,
1abopaTOpHBIM padOTaM U MHIMBUIYaTbHBIM KOMIJIEKCHBIM 33JJaHHUSIM Ha CAMOCTOSATEIbHYIO paldoTy.

4. Bea TemaTHKa BOIIPOCOB, M3Y4aE€MBIX CAMOCTOSATENBHO, 3a1a€TCsl Ha JIEKIMSIX MPErnoaBaTelIeM.
VM ke maroTcs HCTOYHUKY (B TIEPBYIO OYepelb BHOBb M3aHHBIC B IEPUOANYCCKON HAYIHOH JINTEpAType)
U1t GoJIee IETATbHOTO MMOHMMAaHHUS BOTIPOCOB, O3BYYEHHBIX HA JICKIIHH.

6. Hepeqenb yqeﬁﬂo-MeTozmqecxoro 4| I/IH(I)OpMaIII/IOHHOFO o0ecreuyeHus
JJIS1 CAMOCTOSITE/IbHOM paﬁDTbI Oﬁy‘laIOIIII/lXCﬂ o JTUCIMUIIIMHE

6.1. IleuaTHast yueOHO-MeTOAMYECKAA JTUTEPATYpPa

bubnuorpadpuueckoe onucanue KonuuectBo
Ne i/ (aBTOD, 3aryaBue, BUJA U3AHUS, MECTO, U3AATEILCTBO, 9K3EMILISIPOB B
rOJ] U3/1aHus, KOJIMYECTBO CTPAHMIL) o6ubnmorexe

1. OcHoBHas TUTEpaTypa

1 bepman I'. H. CoopHUK 33124 110 KypCy MaTEMaTHYECKOTO aHAIM3a : 20
yueOHoe nocodue. M3a. crep. Mocksa : Anbsine, 2024. 432 c.

2 I'mypman B. E. PykoBOACTBO K pelIEHHIO 3a4a4 110 TEOPUH BEPOATHOCTEN 20
1 MaTEMaTHICCKOM CTATUCTHKE : YUYCOHHK JiJIs By30B. 11-¢ u3j., nepepao.
u gon. Mocksa : FOpaiit, 2022. 406 c. 25,38 ycn. ned. 1.
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['mypman B. E. Teopus BeposiTHOCTEN 1 MaTeMaTUyeckasi CTaTUCTUKA :
yueOHUK /1715 By30B. 12-e u3n. Mocksa : FOpaiir, 2022. 479 c. 29,94 ycn.
rey. JI.

20

Juddepennmansaoe u uHTErpagbHoe ucuucienus. T. 1. Uza. crep.
MockBa : AnbsiHC, 2022. 416 ¢. 26,0 ycin. neu. 1.

15

Juddepenmanbaoe u unTerpansHoe ucurcienus. T. 2. Crep. Mocksa :
Aunbsiac, 2021. 544 ¢. 34,0 ycin. meu. 1.

21

Krnerenuk /. B. COopHUK 3a/1a4 110 aHAJTUTHYECKOM T€OMETPHUH : ydeOHOe
mocobue /i BTy30B. 17-¢ m31., crep. Cankt-IletepOypr [u np.] : Jlans,
2018. 223 ¢. 11,76 ycn. neu. 1.

50

2. lonotHATEIbHAS JJUTEPATYpPa

2.1. YueOHbIe U HAYYHbIE U31aAHUS

bepmant A. @., Apamanosuu U. I'. Kpatkuii kypc MaTeMaTnyeckoro
aHanw3a : yueOHHK /1 By30B. 15-¢ usn., crep. Cankr-IlerepOypr [u ap.] :
Jlanb, 2009. 736 c. 46 yciu. ney. 1.

bepmant A.®@., ApamanoBud N.I". KpaTtkuii Kkypc MareMaTuyeckoro
aHanu3a : y4eOHUK Juid By30B. 13-e u3z., crep. Cankr-IlerepOypr : Jlanb,
2006. 736 c.

13

Bricuras matemaruka / S1. C. Byrpos. T. 3: luddepenunanbabie
ypaBHeHus. KpaTHble naTerpansl. Paapl. @yHKINN KOMILIEKCHOTO
nepemenHoro. Mockaa : [lpoda, 2004. 511 c.

22

Beicias matemartuka. uddepeniuanbasle ypaBHeHHs. KpaTHble
nHTErpainsl. Psaapl. @yHKIMKM KOMIUIEKCHOTO ITEPEMEHHOr0. MOCKBa :
[Opaiit, 2016. 288 c. 18 ycu. ney. 1.

Bricmast MatemaTrka. T. 2: Di1eMeHTh! THHEHHON anreOpsl U
aHanuTUYECKOU reomeTpuu. Mockaa : FOpaiit, 2016. 281 c. 17,56 yco.
med. J.

26

Wnbun B. A., Kum I'. J1. JIuneiinas anreOpa u aHaIUTHYECKAst TEOMETPHUS
: YIYEOHHMK /IS BY30B. 3-¢ u3Jl., mepepad. u gom. Mocksa : [Ipocnexr :
MI'Y um. M. B. Jlomonocoga, 2014. 393 c. 25,0 ycn. neu. 1.

19

2.2. llepuonnyeckne U3TaHUS

| He HCIIOJIB3YCTCA

2.3. HopMaTUBHO-TeXHUYECKHE U3TAHUS

| He ucnons3yercs

3. MeToauyeckue yKkazaHusi AJsl CTYA€HTOB 110 OCBOEHUIO M CUMILINHBI

| He ncnione3syercs

4. Y4eOHOo-MeTOANYECKOE O0eclieYeHe CaMOCTOSITeILHOH PadoThl CTyleHTa

bparuna H. A., CaBoukuna A. A. I[Ipenens! mocieoBaTeIbHOCTEN U
¢bynknuii : yuebno-meroandeckoe nocooue. Ilepms : [II'TY, 2010. 61 c.

['ycapenko E.JI., Maiizenec C.b. Bekropnas anrebpa : yaeOHO-
Meroanueckoe rmocoodue. [lepms : [TV, 2006. 61 c.

36

Kynteimesa JI. M., [lepBaguyk B. I1., CeBogun M. A. MatemaTudeckuit
aHaJM3 B 33Ja4axX U YHIPAKHEHHSX | y4eOHO-METOANYECKOe Imocodue.
[lepms : [THUITY, 2013. 171 c. 10,75 ycn. ney. .

24

Marematrka. OyHKIIMN HECKOJIBKUX TIEPEMEHHBIX | YUeOHO-
MmeToandeckoe mocooue / Cmeinuisgesa T. B., Jloiiko H. A., ITnexosa D. B.,
CaBouknna A. A. Tlepwms : [THUITY, 2022. 133 c. 6,56 ycu. mied. 1.

75
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5 CwmemmurseBa T. B. Maremaruka. JIuneitHas anreOpa, BEKTOpHas ajireopa, 99
aHAJIMTHYECKas TeoMeTpus : yueOHoe mocodue it By30B. 2-€ U31l., CTEp.
[Tepms : ITHUITY, 2012. 162 ¢. 10,25 ycu. niey. .

6 CwmeimisieBa T. B., Pekka E. FO. MaremaTtnka: BBeJCHHE B aHAIH3, 220
nuddepeHuanbHoe ncurcieHne GyHKIUU OJHON epeMEeHHOH : yueOHoe
nocobue s By30B. [lepms : [THUITY, 2013. 250 c. 15,75 ycn. ney. .

7 CwmemmaseBa T. B., Pekka E. 10., degoceea O. A. MaremaTtnka. 88
Jlnddepennmanbubie ypaBHEHUS ;| yaeOHOE Tocodue aiist By30B. [lepmb :
[THUITY, 2017. 114 c. 7,25 ycu. miey. .

8 TecToBble 3a/1aHus 10 Kypcy Belciield MateMaTuku. Y. 1: JIunelinas 15
anreOpa. BekTopHas anrebpa. Ananutuueckas reometpus. [lepms :
[THUITY, 2020. 120 c. 7,5 ycn. ney. 1.

9 TecToBbl€ 3a1aHus IO Kypcy BeIciiell MaTeMaTuku. Y. 2: Teopus 15
npeznenos. [IponsBoanas u quddepennnan. OCHOBHBIE TEOPEMBI O
mudepeniupyembix GyHaknusax. MccnenoBanue noBeneHUs QyHKIIAN.
[Tepms : ITTHUITY, 2021. 99 c. 6,25 ycu. niey. 7.

6.2. JekTpOHHAs yUueOHO-MeToANYecKasi JJuTepaTrypa

HoctynHocTb
(cets UHTEpHET /
HaumenoBanue Ccbuika Ha
Bun nutepatypsl . JIOKaJIbHAsl CETh;
pa3palboTku HH(pOPMAITMOHHBIN pecypc

ABTOPU30BaHHBIH /
CBOOOHBIN JOCTYI)

JlonostauTenbHas  ([Ouxtenronsi] .M. OcHOBBI http://elib.pstu.ru/Record/RU|iokansHas ceTs;

uTepaTypa MaTemarndeckoro aHammsa / .M.  [PSTUbooks123367 ABTOPU30BaHHBIN
®duxrtenrounei. - CI16: Jlans, 2006. TTOCTYTI

Metoanueckue  |[bparuna H. A., CaBoukuna A. A.  |http://elib.pstu.ru/Record/RU|nokanbHas ceTs;

YKa3aHuA OJI1
CTYACHTOB I10

[Ipenensl mocnenoBaTeabHOCTEH U
byHKIHiT : yueOHO-METOANYECKOe

PNRPUelib3114

aBTOPHU30BAHHBIN
TOCTYTI

OCBOCHUIO mocoowue. [lepms : TII'TY, 2010.
TUCIIUTUTAHBI
Metoauueckue  |KpaTHble, KpUBOJIMHEHHBIC U http://elib.pstu.ru/Record/RU|imokansHas cetTs;

YKa3aHUS I
CTYZEHTOB IO
OCBOCHUIO

TUCIUIIINHBI

[MOBEPXHOCTHBIE UHTErPaIbl
:y4e0HO-METOJMIECKOE TTOCO0ne
msicTyieHToB 2 Kypca / [lepmckuit
rOCYJIapCTBEHHBIN TEXHUYECKUN
yHuBepcutet, Kadenpa
BhICIIcHiMaTeMaTuku; CocT. M.
A.MakaronoBa [u ap.]. - [Tepmb:
W3n-so III'TY, 2007.

PNRPUelib2690

aBTOPU30BaHHBIN
JIOCTYII

MeToandeckue
YKa3aHUs IS
CTYJIEHTOB TI0
OCBOCHUIO
TUCIUIIINHEI

TecToBbIe 3aaHMS 110 KYpCY
BbICIIel MaremaTtuku. Y. 1:
Jluneitnas anre6pa. Bektophas
anreOpa. AHATUTHICCKAs
reometpust. [lepms : ITTHUITY,
2020.

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

PNRPUelib7355

JIOKaJIbHAs CETh;
aBTOPU30BAHHBIN
JIOCTYII
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Bun nutepartypst

HaumenoBanue
pa3paboTKu

CcrlIka Ha
UHPOPMAIIMOHHBINA pecypc

HocTynHocTh

(cets UHTEpHET /

JIOKaJIbHAas! CEeTh;
ABTOPH30BaHHBIN

CBOOO/IHBIN JJOCTYTI)

/

OcHOBHas bepman I'. H. Coopruk 3amad mo  |http://elib.pstu.ru/Record/RU|nmokanbHas ceTp;
nmuTeparypa Kypcy mareMmatudeckoro ananuza : [PNRPUelib2674 ABTOPU30BAHHBIN
yaeOHOe ocobue. 22-¢ u3., OCTYTI
nepepad. Mockga : AnbsiHc, 2022.
OcHOBHas ['mypman B. E. PykoBoacTBo k https://elib.pstu.ru/Record/R |1okanpHas ceTs;
nmuTeparypa PEIIeHUIO 3a/1a4 110 TEOPUHN UURAIT510436 aBTOPHU30BAHHBIM
BEPOATHOCTEW 1 MATEMATHIECKOMN JIOCTYII
CTaTHCTUKE : y4eOHOE MoCcCo0ue Is
By30B. 11-e u3a. Mocksa : FOpaiir,
2023. 406 c.
OcHoBHas ['mypmaHn B. E. Teopus https://elib.pstu.ru/Record/R |1okanbHas cetTsb;
nTeparypa BeposiTHOocTen U MatemaTnueckas |(UURAITS510437 ABTOPHU30BaHHBII
CTaTUCTHKA : Y4eOHHK ISl BY30B. OCTYI
12-e u3a. Mockga : FOpan?t, 2023.
479 c.
OcHOBHas Knerenuk []. B. Coopuuk 3amau o |http://elib.pstu.ru/Record/RU|nokanbHas ceTp;
nmuTeparypa AHAJTUTUYECKOM T€OMETPUN PNRPUelib2275 ABTOPHU30BAHHBIN
:yaeOHOe mocodue A1t BTY30B / OCTYTI
J1.B. Knerenuk. - CaHkT-
[TetepOypr:IIpodeccus, 2001.
Yae6HO- Maremaruka. OyHKINN http://elib.pstu.ru/Record/RU|nokansHas ceTs;
METOANYECKOE HECKOJIbKHUX MepeMeHHbIX : yueOHo- [PNRPUelib24489 ABTOPU30BAHHBIM
oOecreyeHne MeToAnYECKoe rocoodue / NOCTyI
camocrosaTenbHol |CMbinniseBa T. B., Jlotiko H. A.,

paboTHI CTYZACHTOB

[InexoBa O. B., CaBoukuna A. A.
[Tepms : ITTHUITY, 2022.

YuebHo-
METOIHUUIECKOE
obecrieyenue
CaMOCTOSITEIbHOH
pabOTHI CTYJICHTOB

Cwmeimisiea T. B., Pexka E. 1O.,
DegoceeBa O. A. Maremaruka.
JluddepeHunanbHbie ypaBHEHUS
yaeOHOe TTocoOue NSl BY30B.
[lepms : ITHUITY, 2017

https://elib.pstu.ru/Record/R
ULANRU-LAN-BOOK-
160856

TTOKaJIbHAas CeTh;
aBTOPHU30BaHHBIN
OCTYII

6.3. JInneH3noHHOE U CBOOOIHO PAaCIPOCTPaHsieMOe MPOrPaMMHOe odecriedeHue,
HCIO0JIb3yeMoe MPH OCYLIeCTBJIEHUN 00Pa30BaTeJIbHOI0 MpoLecca Mo AUCHUuIInHe

Buzg I10O

Haumenosanue 110

OHCpaI_lI/IOHHLIG CHCTCMbI

Tools for Teaching )

MS Windows 11 (moam. Azure Dev

[IpuknagHoe mporpaMMHoOe oOecTieueHre 00Iero Ha3HAUYCHHUS

Dr.Web Enterprise Security Suite, 3000
i, [THUITY OLIHUT 2017

[TpuxitagHOE IpOTpaMMHOE OOecTIedYeHre 00IIeT0 Ha3HAYSHHS

(mni.L3263-7820%)

Mathematica Professional Version

HpI/IKJ'Ia,I[HOG IMporpaMMHOC obecrieycHue O6H.I€FO Ha3Ha4YCHUA

Microsoft Office Visio Professional 2016
(moam. Azure Dev Tools for Teaching)
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6.4. CoBpemMeHHbIe Po(eccHOHATIbHbIE 0a3bl JAHHBIX M HH(OPMAIIUOHHBbIE
CTIPaBOYHbIE CHCTEMBI, HCIOJIb3yeMble TPH OCYIIeCTBJIEHNH 00pa30BaTeIbHOTO
npouecca no TUCHUIINHE

HaumenoBanne Cchutka Ha HH)OPMAIIMOHHEIN pecypc
Hayunas 6ubnuoreka [lepMckoro HarioHaIbLHOTO https://elib.pstu.ru/
MCCIIEI0BATENIBCKOTO MOJUTEXHUIECKOTO YHUBEPCUTETA
Oo6pazoBatenbHas wiatdhopma FOpaiit https://urait.ru/
DIEeKTPOHHO-OMOIMoTeueas cucrema Jlanb https://e.lanbook.com/
DnekTpoHHO-O0nOmoTeuHas cuctema [PRsmart http://www.iprbookshop.ru/
WNudopmarmonnsie pecypesl Cetn Koncynsrantllmoc JIOKaJIbHAs CETh

7. MaTtepuajbHO-TEXHHYECKOe o0ecnedeHrne 00pa3oBaTeIbHOI0 Mpolecca mno

JTHCIHUIIINHE

Bun 3anaruit

HaumeHnoBanue HGO6XOI[I/IM01"O OCHOBHOTI'O O60py,HOBaHI/I}I

KonnuectBo equnHui
Y TEXHUYECKHUX CPEICTB 00ydeHUs

Jlexuust Jlocka, mapkep 1
Jlexuust HoyTt0yk, mpoexTop 1
[IpakTuyeckoe [locka, Mapkep 1
3aHATHE

8. ®oH OLIEHOYHBIX CPEeICTB AMCUHUIIIMHBI

|OHI/IC&H B OTACIIBHOM JOKYMCHTC
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MuHHCTEPCTBO HAyKH U BhICIIET0 oOpazoBanusi Poccuiickoit denepanun
denepanabHOE rOCYIapCTBEHHOE aBTOHOMHOE 00pa30BaTeNIbHOE YUPEKACHHUE
BBICIIETO 00pa30BaHUs
«IlepMCKMHA HAMOHAJBbHBIH UCCJIEN0BATEILCKUN MOJUTEXHUYECKHU I
YHUBEPCUTET»

®OH/L OHEHOYHbBIX CPEACTB
JJISL IPOBeIeHHUs MPOMEKYTOYHOM ATTECTANMH 00yYAIOIIMXCH 110 JUCHMILIUHE
«MaremaTuka

Ilpunooscenue Kk padoueii npozpamme OUCUUNTIUHBL

HanpasJ/ieHue MOArOTOBKHU: 15.03.04 ABTOoMaTH3aU TEXHOJIOTMUECKUX
MIPOIIECCOB U MPOU3BOJICTB

[Tepmsb 2024



@oH/ OULEHOYHBIX CPeICTB Uil NPOBEACHUS IPOMEKYTOUYHOM AaTTECTAlUU
oOy4Jaroumxcst o JUCHUIIIMHE SBIISETCA YaCThIO (MPUIIOKEHHUEM) K pabouel mporpamme
JUCUUTUINHBL. DOHJT OLIEHOYHBIX CPENICTB JJISl MIPOBEACHUS POMEKYTOYHOM aTTeCTalluu
oOyyJaroumxcsi o JUCHUIUIMHE pa3padoTaH B COOTBETCTBUU € OOmIeH vacThio (oHaa
OLICHOYHBIX CpPEICTB [JISI MPOBEACHUS NPOMEXKYTOYHOM aTTeCTallid OCHOBHOM
0o0pa3oBaTENbHOM MPOrpaMMBbl, KOTOpash yCTAHABIMBAET CHUCTEMY OILICHUBaHMS
pE3yNbTATOB IMPOMEKYTOUYHOM aTTECTAllMd W KPUTEPUH BBICTABICHUS OLICHOK. DOHJ
OIICHOYHBIX CPEJCTB IJIsi MPOBEICHUS MPOMEKYTOUHOM aTTeCTAllMU OOYYaroIMXCs MO
JTUCITUTUIMHE YCTaHABIMBAET (DOPMBI B TIPOIEYPhI TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH U
MIPOMEXKYTOUHOM aTTECTAMU O0YYAIOIIUXCA 10 U CLIUILINHE.

[IpenycMOTpeHBl ayIMTOPHBIE JICKIIMOHHBIE M TMPAKTUYECKHE 3aHSITHSA, & TAKKE
camocTodATeNlbHasg paboTa cTyAeHToB. B pamkax ocBoeHus Yy4yeOHOro marepuana
JTUCIUIUIMHBL  (POPMUPYETCS KOMIIOHEHTHl KOMIIETCHIIMM 3HaTh, YMETh, BIAJIETh,
yka3zanHbie B PII/I, KOTOpble BBICTYNAKOT B KayeCTBE KOHTPOJHUPYEMBIX PE3yJIbTAaTOB
0Oy4eHHUS IO TUCIUTIIIMHE.

KoHTposib ypOBHS yCBOCHHBIX 3HAHWUW, OCBOCHHBIX YMEHUW M MPUOOPETEHHBIX
BIIQJICHUN OCYIIECTBISIETCA B paMKaX TEKYIIEero, pyOeKHOro M MPOMEKYTOUYHOTO
KOHTPOJISI IIPU U3YYEHUH TEOPETUYECKOTO MATEPUAIIA U B XOJE NMPAKTUUECKUX 3aHATUH, A
TaKke Ha 7K3aMeHe U nuddepeHunpoBaHHOM 3adeTe. VITOroBoil OIEHKON JOCTUKEHUS
pe3yJbTaTOB OOYYEHHS MO JUCHMIUIMHE SIBISACTCS MPOMEXKYTOYHAs aTTEeCTalUs B BUJIE
AK3aMEHa B MEPBOM U TPETheM ceMecTpax U AudPepeHIIMPOBAHHOIO 3a4€Ta BO BTOPOM
CEMECTpE, MPOBOAUMAS C YUETOM PE3YJIbTATOB TEKYIIETO U PyOEKHOTO KOHTPOJIS.

1. Buabl KOHTPOJIsI, TUTIOBbIe KOHTPOJIbHbIE 3aJJaHUSl M IIKAJbl OLEHUBAHUS
pe3yJabTaToB 00y4YeHMsI

Tekymuii KOHTPOJIb YCIIEBAEMOCTH HMMEET IIENIbI0 00eCIeueHre MaKCHUMaIbHOMN
ahdexTuBHOCTH y4eOHOro TMpoIllecca, YIpPaBJICHHE MpoieccoM (HOPMHUPOBAHMUS
3aJlaHHBIX ~KOMIIETCHIIMM O00y4yaeMbIX, TIOBBIIEHWE MOTHBAIMM K Yyuebe u
MpEayCMaTPUBAET OILICHUBAHWE XOJla OCBOCHMUS JHUCHUIUIMHBL. B cooTBeTcTBUU C
[TonoxxeHneM O MPOBEAEHUM TEKYLIErO KOHTPOJISI YCHEBAEMOCTH U MPOMEXKYTOUYHOMN
aTTeCTaIlMy 00yJaromuXCcs o 00pa30BaTeIbHBIM MPOTPAMMaM BBICIIETO 00Pa30BaHUS —
nporpammam OakajiaBpuara, crienuanurera u Maructparypsl B [THUITY npenycmoTpensl
CIEAYIONIUE BUABI U IEPUOJUIHOCTD TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH 00YUYatOIINXCSI:

- BXOJHOW KOHTpPOJb, IWIPOBEpPKA HCXOJHOTO YPOBHS TMOATOTOBJIEHHOCTH
00y4aeMoro M €ro COOTBETCTBHUS MPEIBIBISIEMbIM TPEOOBAHUAM ISl U3YUYCHUS TaHHOM
JTUCITUTUTHHBL

- TEKYIIIUA KOHTPOJIb YCBOSCHUSI MaTepralia (YpOBHS OCBOSHHUSI KOMIIOHEHTA «3HATh
3aJIaHHBIX KOMIIETCHIINI) Ha KaXKJIOM TPYIIIOBOM 3aHSATHU M KOHTPOJIb TOCEIIaeMOCTH
JICKLIIMOHHBIX 3aHSTHUM;

- TMPOMEXKYTOUHBI U PYOCKHBIM KOHTPOJIh OCBOEHHUS O0y4aeMBbIMU OTJIEIHHBIX
KOMITOHEHTOB «3HaTh», «YMETh» 3aJaHHBIX KOMIIETCHIIUA MyTeM KOMIBIOTEPHOTO WITU
OJIaHOYHOTO  TECTHUPOBAHMS,  KOHTPOJBHBIX  OMPOCOB,  KOHTPOJBHBIX  PabOT
(MHAMBUAYATBHBIX JOMAITHUX 3aJIaHUi), 3alIUTHl OTYETOB MO JIAOOPATOPHBIM paboTaM,
pedeparos, acce u T.1.



Py6exxHbIii KOHTPOJIb MO AMCLMIUIMHE MPOBOAUTCS HA CIEAYIONICH Hejaene mocie
OPOXOKAECHUS MOAYJS AUCUUIUIMHBI, a NPOMEXYTOUYHBIH — BO BpEMS KaXI0ro
KOHTPOJIBHOTO MEPONPUATUSA BHYTPU MOJYJIEN NUCIUTIIINHBI;

- MEXCECCHOHHAsl aTTeCTallusi, €OUHOBPEMEHHOE MOJBEIACHUE HUTOrOB TEKYIEH
YCIIEBAEMOCTH HE MEHEE OJHOTO pa3a B CEMECTpP IO BCEM AMCIUIUIMHAM ISl KaXKJ0Tro
HaIlpaBJIEHUS NOATOTOBKH (CHEUAIBHOCTH), Kypca, TPyIIIbL;

- KOHTPOJIb OCTaTOYHBIX 3HAHUH.

2.1. Tekymuii KOHTPOJIb YCBOCHUS MaTepUaJia

Texkymuii KOHTPOJb YCBOGHHsS MaTepuaia B (opme cobecenoBaHus WIH
BBIOOPOYHOTO TEOPETUYECKOTO OMpOca CTYAEHTOB MPOBOIUTCSA IO KaXI0M Teme.
Pesynprarel mo 4-0aiabHOM MIKajde ONEHUBAHUS 3aHOCSTCS B KHUXKKY MpEnofaBareis U
YUUTBIBAIOTCSI B BHUJE WHTETPAJbHOW OLICHKA NIPU MPOBEACHUU MPOMEKYTOUYHON
aTTeCTaluu.

Texyuii KOHTPOJIb /AJIsl OLIEHWBAaHUSI OCBOCHHBIX YMEHHMH MPOBOAUTCA B (hopMme
3alUThl PAacYeTHO-TpapUUeCKuX pabOT U KOHTPOJBHBIX paboT (mociae U3yYeHHs
OTIPENIETICHHOIO pa3jiena yueOHOU JUCIUILIUHBI).

2.1.1. 3amura pacueTHo-rpaduvecKux pador

Bcero 3amnanuposano 10 pacueTHo-rpaduyeckux padbot. TUoBbIE TEMBI paCUE€THO-

rpaguueckux pador mnpuBeneHbl B PIIJI. BapuanTel pacueTHo-rpaduueckux padoT
pa3sMEIIEeHbl KaK SJICKTPOHHBIA pecypc NO JucHuIUiMHe «MaremaTtuka» Ha caute
http://pstu.ru/title1/sources/mat/.

3amura pacyeTHO-rpaduyeckoil padOThl MPOBOIUTCA HHAMBUAYATHHO KaXKIbIM
CTYICHTOM WJIM TPYIIION CTYIEHTOB. THIMOBBIC IIKaJla U KPUTEPUU OIICHKU PE3YJIbTaTOB
3allUThl  pacueTHO-rpaduyeckoil paboTel mpuBeaeHsl B oOmei yactu  DOC
o0pa3oBaTeIbHON MPOTPaMMBI.
2.1.2. Texkymass KOHTpPOJIbHAsI padoTa
CornacHo PIIJ] 3ammanupoBaHo 12 KOHTPOJBHBIX pabOT TOCIE€ OCBOCHHS
cTyaeHramu pasaenos 1,2,4,6,7,8,10,11 qucuuniavHsL.

No | Homep | Homepa
HanMeHnoBaHue MaTepraioB KOHTPOJIS

1/ | MOAYJs | pa3iesioB

l. | 1 KontponbHas pabota « MeToabl perieHus: CUCTEM
JMHENHBIX aNreOpandyecKux ypaBHEHUID)

2. 2 KonTtponbHas padora «BektopHas anredpay

3. |12 4 Kontponbnas padora «IIpenensn

4. 4 KonTtponbHas padota «[IpousBognas»

5. 4 KontponpHas padora «Jlorapudpmudeckoe
nuddepennupoBanue. [IponsBogHas HESIBHON U
napaMeTpPUIEeCKON (PYHKIIUN

6 3 6 KonTposbHas paborta «HeonpeneneHHbIM HHTErpaD»

7. |4 7 KonrtponbHas padora «Pemenue auddepeHuuaibHbIX
yYpaBHEHUI TIEPBOTO MOPSIIKA»

8. 7 KontponbHas padora «Pemenue auddepeHmaibHbIX
ypaBHEHUH C IOCTOSSHHBIMU KOY(PPUITUESHTAMU

5 8 KonTtponpHas padota «YnucIoBbIE psb»
10. |5 10 KonTtponpHas padota «J[BoitHbIE HHTETPAIBI»
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I1. |6 11 KonTposnbHas pabora «OCHOBHBIE TEOPEMBI TEOPUH
BEPOSITHOCTEMN

12. 11 KontponbHas padora «CiydailHble BETUYNHBD)

2.2. Py0eskHbIil KOHTPOJIb
PyOexxHbIil KOHTPONb JJIsI KOMIUIEKCHOTO OIIEHHMBAaHUS YCBOCHHBIX 3HAHUM,

OCBOCHHBIX YMEHUW W MPUOOPETEHHBIX BIAJICHUA TPOBOAUTCS B (opMmMe PyOSKHOTO
TECTUPOBaHUs (MOCJE€ WM3YUYEHHUS] KaKIOro MOIyJs y4eOHOW AMCHUILUIMHBI). PyOexHoe
TECTHPOBAHUE MPOBOJAUTCS LEHTPAIM30BAHHO JUJISl BCEX TPYIII, MU3YYaAKOIIUX MPEAMET B
JAHHBI MOMEHT. [10JIHBIN EpEeYeHb TECTOBBIX BOITPOCOB MO KAXIOMY MOAYIIO 3arPyKEH
B cucTeMy KommnbloTepHoro tectupoBanust CKT ITHUITY.

2.2.1. Py0exHoe TeCTUPOBAHHE

Cornacno PIIJ] 3ammaHupoBaHo 6 pyOeKHBIX TECTHUPOBAHUN IMOCIE OCBOCHHUS
CTYACHTAMH KaXJA0TO MOJYJIsl TUCIUILIUHBI.

TunoBble mIKajga W KPUTEPUU OLEHKA TMpuBeAeHbl B oOmeid yactu DOC
o0pa3oBaTeIbHON MPOTrPaMMBI.

2.3. IIpomexyTouHasi arrecTauus (MTOrOBbIi KOHTPOJIb)

Jonyck K MpOMEKyTOYHOM aTTeCTallMy OCYILECTBISETCA IO PE3YJbTaTaM TEKYIIETO
U pyOeKHOTO KOHTPOJIS. YCIOBUSMU JIOMYyCKa SIBJISIOTCS yCHEIIHAsl cada BCEX pacyeTHO
- TpaduUecKux padoT U MOJIOKUTENIbHASI MHTErpalibHAs OIICHKA 110 pe3yJIbTaTaM TeKYIIEro
U pyOEKHOTO KOHTPOJIS.

[IpoMexyTouHas arrecTauus no AucuuIuinge, cornacHo PITJI, mpoBoauTcs B Buae
muddepeHIMpOBaHHOTO 3a4eTa U YK3aMEeHa YCTHO 10 OMJIeTaMm.
a) lu¢dpepeHupoBaHHbIN 3a4eT.

JuddepenurpoBaHHbIid 3a4€T MO JUCHUIUIMHE MPOBOIUTCA B ClieAyomiei popme:
CTYACHT JOJDKEH OTBETUTh Ha OIUH Teopetndeckuil Bompoc (TB) u BBIMOIHUTH OJHO
npaktudeckoe 3ananue (113).

0) Ix3amMeH.

DK3aMeH NpOBOAUTCA B YCTHOM (opme mo Ouneram. buner comepkuT aBa
TEOPETUYECKUX BOMPOCA U OJHO MPAKTUYECKOE 3aJaHNE

buner conmepxur 2 Teopermyeckux Borpoca (TB) nns mpoBepku YCBOECHHBIX
3HaHUM u TnpakTtudyeckoe 3aganuve (I13) s mpoBEepKM OCBOEHHBIX YMEHHM U
MPpUOOPETEHHBIX BIAJICHUIA BCEX 3asIBICHHBIX IUCIMIUIMHAPHBIX KOMIIETCHIIUM.

buner dopmupyercs Takum o00pa3oMm, 4TOObI B HEro IMOMAJIH BOMPOCH H
NPAKTUUECKHE 3a/laHusl, KOHTPOJUPYIOIIME YPOBEHb C(HOPMHUPOBAHHOCTU  6cex
3asBJICHHBIX AUCHMIUIMHAPHBIX KoMmmeTeHuud. Popma Ouiiera mpejcTaBlieHa B OO0IIen
gactu @OC 006pa3oBaTeIbHON TPOTrPaMMBEL.

2.3.2. Illkanbl OUEHUBAHUS Pe3yJbTAaTOB O0y4YeHHS] Ha JK3aMeHe
aupdepeHuMpPOBAaHHOM 3a4eTe

OneHka pe3yapTaToB O0y4YeHMs] MO AMCUMIIIMHE B (GOpMe  ypOBHS
Cc()OPMUPOBAHHOCTH KOMIIOHEHTOB 3HAMb, YMemb, 61a0emb 3aABICHHBIX KOMIIETECHIUHI
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IPOBOJIUTCS MO 4-X OAJTIBHOM IIKaje OLIEHUBAHUS MyTeM BbIOOPOYHOTO KOHTPOJS BO
Bpemsi qudhepeHnpoBaHHOr0 3a4eTa U SK3aMeHa.

TunoBble MIKana U KpUTEPUH OIICHKU PE3yIbTaTOB O0yUYEHUS MPHU CJlaue IK3aMeHa 1
muddepeHIMpOBaHHOTO 3a4eTa Jisi KOMIIOHEHTOB 3HAMb, yMemb U 81a0emb TPUBEICHBI
B o6meit yact ®OC 06pa3oBaTeIbHOM MPOTPAMMBI.

3. Kpurepuu oOueHUBAHUS YPOBHSI C(POPMHUPOBAHHOCTH KOMIIOHEHTOB H
KOMIIeTEeH Uil

3.1. Onenka ypoBHsi C)OPMUPOBAHHOCTH KOMIIOHEHTOB KOMIETEHIIUI

[Ipu orenke ypoBHsSI C(HOPMUPOBAHHOCTH KOMIIETEHIIMH B paMKaX BBIOOPOYHOTO
KOHTPOJIS TIPH 3K3aMeHe U Jud(HEpEeHIIMPOBAHHOM 3a4E€TE€ CUMUTACTCS, YTO NOAYUEeHHA
OYeHKa 3a KOMNOHeHm nposepsemoli 6 Ouleme Komnemenyuu o00600waemcs Ha
COOMBemcmeyIowull. KOMRNOHEHM 8cex KOMHEemeHYUl, QopmMupyemvlx 8 pamkax OAHHOU
VUeOHOU OUCYUNTIUHBL.

TunoBele KpuTEepUM U IIKAIBI OIEHUBAHUS YPOBHA C(HOPMHUPOBAHHOCTHU
KOMIIOHEHTOB KOMIETEeHIIMN mpuBeAaeHbl B ob6mieit yactu POC o00pazoBareabHOM
MIPOTPaAMMBL.

3.2. Onenka ypoBHsi c()OPMUPOBAHHOCTH KOMIIETEHIIUH

O611as orieHKa YpoBHS CPOPMUPOBAHHOCTH BCEX KOMITETCHIIMM ITPOBOUTCS ITyTEM
arperupoBaHUs OIEHOK, MOJYYEHHBIX CTYJICHTOM 3a KaXblii KOMIOHEHT (hOPMUPYEMBIX
KOMIIETEHIIUM, C Y4YEeTOM pEe3yJbTaTOB TEKYIIEr0 M pPyOEKHOTO KOHTPOJISI B BHUE
MHTETPaIbHON OLIEHKHU MO 4-X OalbHOM mikaje. Bce pe3ynbTaThl KOHTPOJISI 3aHOCSTCS B
OLICHOYHBIA JINCT M 3alOJHSAIOTCA MPEINOJaBaTeeM II0 HWTOraM IMPOMEKYTOUYHOU
aTTECTallUH.

dopma OIEHOYHOTO JIUCTA U TPEOOBAHUS K €ro 3alO0JHEHUIO MPUBEICHBI B 00IIEH
gactu @OC 06pa3oBaTeIbHON TPOTrPAMMBEL.

[Ipu dopmupoBaHUM HMTOTOBOM OIEHKH IPOMEKYTOUHOW aTTECTAlMH B BHUJEC
sk3amMeHa u JAUQPGEPEHIIMPOBAHHOTO 3a4yeTa KCHOJIb3YIOTCSA THUIOBBIE KPUTEPHH,
npuBeaeHHbIe B 001Iei yactu @OC o6pazoBarenbHON IPOTPAMMBL.



3AJIAHUSA 110 OBPA3OBATEJBHOM IPOTPAMME

. Kommete
[IpaBunbHBIN OTBET Coneprkanue Bompoca
H-II1A
napaboInYEeCcKOro
p VYpaBuenue 8y’ —5x+6y+7 =0 OmpeaesseT KPUBYIO ... OIIK-1
THIA
IIpounsBenenue marpui 4B onpenenaeHo, eCiu Ynuclo ...
CTOJIOIIOB, CTPOK P l Tpuh pell ’ OIIK-1
MaTpulbl A paBHO YUCIY ... MATPULBI B
OTHOI Ecnu n1Ba BekTOpa nexar Ha ... NpsIMOU WJIA
’ IapajuliesIbHbl HEKOTOPOU MPSMOU, TO TAKHE BEKTOPHI OIIK-1
KOJUUIMHEAPHBIMU
HA3bIBAIOTCH ... .
¢ pasgensromumucs | C MOMOIIBIO MOACTAHOBKH U = y OAHOPOJHOE ypaBHEeHHMe | .. .
X -
IIEPEMEHHBIMU
IIPUBOJIUTCS K YPABHEHUIO ... ... ...
[TpousBoanas pyHkuum y = f(x) B TOUKE Xg paBHA ... yria
TaHT€HC o
Y HaKJIOHA ..., IPOBEJIEHHO K rpaduky pyHknuu y = f(x) B | OIIK-1
KacaTeJIbHOU
Touke (xg, f(xp)).
Tpu BEeKTOpa JMHENHO ..., €CIH ... IPOU3BEACHUE ITUX
3ABUCHMBL P BEKTOP elHo ..., ec pOU3BEICHUE D
BEKTOPOB PaBHO HYJIIO OIIK-1
CMEIIaHHOE
IIpesen OTHOUICHHUS ...IPUPAIICHUS Ayz 1O Y (yHKIUH
YacTHOTO
>y z=f(x,y) Kk nOpupameHuro Ay, npu crpemiieHun | OIIK-1
MIPOW3BOTHOU ¥
MOCJIETHETO K HYJI0, HA3bIBAETCSI YACTHOM ... TIO Y .
VYpaBHeHnue Y=KX ompenensieT MPSIMYyI0, TPOXOISIIYIO
Ha4yajao KOOpAUHAT P y et PAMYIO, - TIPOXOMATILY OIlK-1
qgepes ... ...
. X—X - z-12 OIIK-1
Ecnu nos mpsimoit o Y=Y _ ° W IJIOCKOCTH
npsimMas m n P
MPUHAJJICKUT AX+By+Cz + D =0 BbINOJIHECHBI yCI0BUS Am+Bn+Cp=0 u
MJIOCKOCTHU Ax, +By,+Cz,+D=0, 1O ...
[TocrenoBaTeIbHOCTD, B KOTOPOU KaxK bl mocaeayronmii | OIK-1
MOHOTOHHO
. 4jieH OOJIbIIIe MPEebIAYIIEro, Ha3bIBACTCH ... ...
BO3pACTAIOLIEN
OIIK-1
mbdepenmupyema | Ecmu dyrkmms ... y = f(x) B Touke x =X, TO OHa ... B
HEINPEpbIBHA 3TOU TOYKE
KpUBONMHENHHBIA MHTErpal IIEPBOrO  poja I f(x,y)dl | OTK-1
L
JJTMHE TyTH

Ha3bIBAIOT UHTCTPAJIOM IIO ... ...




Ecnn obnacte uHTErpupoBaHus V TpelcTaBisieT coOoil
miap WM IIApOBO€ KOJIbLIO, TOTJA MpPH BBIYUCICHUU

OIIK-1

chepraecKkum TPOWHOTO HHTErpajia m f(x,y,z)dxdydz 1menecoobpazHO
KOOpAMHATaM v
MEPEUTH K ...
y V OIK-1
HEBBIPOXkKACHHON | OOpaTHast MaTpUIla CYyIIECTBYET JJIsl JIFOOOH ... ...
MaTPHIBI
MuHOD 3JIeMeHTa MaTPHUIIBI YETBEPTOTO MOPSIKA CCTh OIK-1
TPETHETO MOPSIKA | OTPEACTUTEb. . .
. OIIK-1
Jlns HaXoxKAeHus oOLIero pemenus ypasHeHus y” = f(x),
TPH pasa
PP TpeOyeTcsl IPOMHTEIPUPOBATH €0 MOCICIOBATEIBHO ... ...
3amgauga HAXOXKICHUS peIIeHHS cucrtemsl | OIIK-1
dy; _ F 1o
. — = (X Y Yo Yy )i =10, yIOBJIETBOPSIOIIETO
3aaueii Koru dx
HAyaJbHBIM YCIIOBHAM Y, (X, ) = Y;y, HA3BIBACTCA ... ... .
Ecmu ¢ynkmms z=f(x,y) gocrturaer B Touke M;(X,,Y,) | OTK-1
OHHU O0pAIafOTCs B | 9KCTPEMyMa U YaCTHBIC MTPOU3BOJIHBIC IIEPBOTO MOPSIKA B
HOJTb TOUKE (X, Y,) CYLIIECTBYIOT, TO ... ... ... ...
COBOKYIIHOCTh TOYEK ILIOCKOCTH(X,y), TIpH KoTopbix | OTIK-1
00J1aCThIO
onpeziensercs Qynxuus z=f(x,y), HasbBaeTCs
OIpeIeIICHUS
bynkuun f
Ecnmu @ynkuus F(x) sBiasercs nepoodpasHoi ams OINK-1
ynkimu f(x), To COBOKyImHOCTb QyHKIMI F(X)+C, Iae
HEOIPeICIEHHBIM
HHTETPATIOM C - MPOM3BOJIbHAS KOHCTAHTA, HA3bIBACTCA ... ... oT
ynxnun f(x)
_ 2 2 3
O6nacTeio onpeenenus GQyHKuun Z = X- \/(X +y —9)
3 OIIK-1
SIBIISICTCS KPYT pajanyca
Ecnu  nuueiiHOoe omHOpoaHOe muddepeHInaibHoe
2 ypaBHeHHEe wumeer Bua 5y’ -10y'—y =0, To cymMma OIIK-1
KOpHEH ero XapakTepUCTHYECKOr0 ypaBHEHHS PaBHa . ..
h 3
65 3HaueHHE HHTErpala _[ 4(X + 2) dx paBHO... OIK-1

0




OyHKIUA Yy = ax? ssisercs penieHuemM

-7 nuddepeHnraabHOro ypaBHeHus Yy — 3 _7x npu  a OINK-1
X
PaBHOM ...
4
WHuTerpan J. —de MPUBOJMUTCS K MHTETpady OT
1+ 24/x
4 OIIK-1
parMoHaIbHON (PYHKITUU MTOJACTAHOBKOUW Z :5/; , ecma K
paBHO...
dx 1, 5x-2
10 PaBeHcTBO I ————=—0 + C BBIIIOJIHEHO,
25x°—4 2a |5x+2 OITK-1
€CJIM @ PaBHO...
Ecmu Z =3X°y+In X, to 3Havenue oz B Touke M (1; 3)
19 ’ OX OIIK-1
paBHO....
0 CramsipHOe  TPOM3BEICHHE BEKTOPOB d={1;3;-1} —
b= {3;-2;-3} paBHO
2X+2y+z7=-1,
0 CymMa pelieHui X, Y, Z CUCTEMBI < 2Xx+Yy+6z=5 paBHaA OIIK-1
3X+3y+z2=-2
Paccrossnue ot  Toukm M (-12;4) 10 IJIOCKOCTH
2 OIIK-1
2X+Yy+2z—-2=0 paBHO
5 -3)(-2 1
-39 Omnpenenurenab MaTUITBI A, TIIe A= L o ||_g 4| paseH OIIK-1
4.2 T
E =Clg X a ' = | paBHO...
0 cm Y g X", to 3HaueHue Y 5 paBHO —
13 S0
Temo nBMKETCS 1O 3aKOHY S = Et + 2t —10. Ero
24 OIIK-1
yckopenue B MoMeHT Bpemenu t =10 pasHo ...
1 BeposTHOCTh TOCTOBEPHOTO COOBITHS paBHA OIIK-1




0,05

[Ipu HaGope TenmepoHHOro HOMepa aOOHEHT 3a0bLI JIBE
nocneanne MUQpel 1 Habpasi uX HayJaady, MOMHS TOJBKO,
9TO 3TH MUQPHI HEUETHBIC U pa3Hbie. BeposSTHOCTH TOTO,
9TO HOMEp HaOpaH MpaBUJIHHO paBHA

OIIK-1

Anrebpanueckoe JonogHeHue A1z 3JIEMEHTA d13 MaTPHILIbI
1 3 2

-7 4 -3 | paBHO
-6 4 -2

OIIK-1

12

Ecnu BekTop a = /16, A>0, b= 1,2 3 ‘a‘ Z\F , TO

CyMMa KOOpJMHAT BeKTopa d paBHa

OIIK-1

Kpuas X* + 4y’ =C sBnsercs ypaBHEHHEM dIUINIICA C
nojiyocsmu 2 u 1, eciu C paBHO

OIIK-1

Ecin Xx=a Touka pa3pbiBa QyHKIUU
X+2, X<-2

2
y=44-X ,—2<X32,T0 3HA4YCHHUE a PaBHO...
4—X, Xx>2

OIIK-1

6,5

ITmockoctn AX+Yy—-4z2—-3=0wu 2Xx-y+3z-3=0
NEPICHIUKYISPHBI TP A paBHOM...

OIIK-1

(9;9)
(7, 6)
(7;7)
(6;9)

JlaHBI KOOPAMHATHI TPEX BEPIIMH MapajuiesiorpaMma
ABCD: A(0;1), B(1;0), C(7;8). Bepmmua D umeer
KOOPIUHATHI

OIIK-1

P oo 8 O

on* +5n3 +7
3HaueHue npeaena lim 9 PaBHO ...
n—>w 5n° +5n° +1

OIlK-1

J3+x2 -2
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