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1. O0mue MoJI0KeHu

1.1. leau u 3aa44 TUCHUILJIMHBI

OcBOeHHE CTYAEHTaMH OCHOBHBIX METOJIOB MAaT€MaTHYeCKOIo ammapara, HeoOXOAMMOTO JJIS M3Yy4eHUs
00IIETEOPETUIECKIX H CHEIHATbHBIX TUCIHIUINH, pPa3BUTHE JIOTHYECKOTO W aJITOPUTMHYECKOTO
MBIIIUICHHUST; TTOBBIIICHHE OOIIeH MaTeMaTHYeCKOH KyJIbTyphl; (hOpMHpOBaHHE HABBIKOB (popMamu3aiiuu
MOJIeNel peaJbHBIX MPOIECCOB; aHAIW3 CHCTEM, IPOLECCOB U SBICHUN TMPU TMOUCKE ONTHUMAIBHBIX
pelieHuii U BBIOOpE HAWIYYIIHMX CIOCOOOB peajHu3alMi ASTHX peHIeHWH; BbIpabOTKAa YMEHHH u
MCCJIE/IOBATENbCKIX HABBIKOB aHAIM3a MPUKIAIHBIX 3a/1a4.

dopMupoBaHue 3HaHUH B 0071aCTH

- aHATUTUICCKOW T€OMETPUU M JIMHCHHOM anreOphl;

- muddepeHInaNTbHON reOMETPHH KPUBBIX M MIOBEPXHOCTEH;

- TEOpPHUH TOCIIEAOBATEIBLHOCTEN U PSIIIOB;

- i depeHInaNTBHOTO U HHTETPAIbHOTO UCYHUCIICHHUS;

- TApMOHHYECKOTO aHAJIH3a;

- muddepeHInanbHbIX ypaBHEHU;

- TEOpPUU BEPOSITHOCTEH, MAaTEMaTHMYECKOM CTAaTUCTHUKU U CIIy4alHBIX IPOLIECCOB, CTATUCTHYECKOTO
OLICHUBAHUS M MTPOBEPKU TUIIOTE3, CTATHCTUUECKUX METOJI0B 00paOOTKU IKCIIEPUMEHTAIBHBIX IaHHBIX.
®opMHUPOBAHUE YMEHUI:

- UCHOJb30BaTh MAaTEMATUYECKHM S3bIK M MAaTEMATUYECKYIO CHUMBOJIMKY IPH PELICHUHM NPAKTHYECKUX
3ajay;

- ACTIOJIb30BaTh MAaTEMaTHUECKHUE METOIBI M MOJEIH TPH PEIIeHUN PO ECCHOHANBHBIX 3a/1a4;

- IPOBOAMTD aHAIN3 (PYHKIUH;

- pewarb ypaBHEHHMS M CHCTeMbl Au(QepeHIHaTbHbIX ypaBHEHUH NPUMEHUTENBHO K peallbHbIM
npoleccam;

- WCIOJb30BaTh AHAIMTUYECKUE M YHCICHHBIE METOMABI pEIIeHHs anreOpanyecKuxX M OOBIKHOBEHHBIX
muddepeHInanbHbIX ypaBHEHUM;

- IPUMEHATH BEPOATHOCTHO-CTATUCTUYECKUH ITOAXO0/] IIPU PELIEHUH TEXHUYECKHUX 3a/1a4;

- ACTIOJTb30BaTh MaTEMaTHYECKHUE METOIBI M MOJICITH B TEXHHUECKUX MPHIIOKECHUSX;

- 00pabaTeIBaTh SMIUPUIECKUE U IKCIIEPUMEHTAIIbHBIC TAaHHBIE.

®opMUpOBaHUE HABBIKOB:

- ACTIOJIb30BAaHUSI MaTEMaTHYECKOTO ammapara, He00X0AUMOTO JUIsl U3YyUeHHs OPYTUX (yHIaMEeHTaIbHbBIX
TUCIIUILUINH, CIICLIKYPCOB, a TaKXe /Ul padoThl C COBPEMEHHOM HayYHO-TEXHUYECKON JIUTEPATypOii;

- IPUMEHEHHUS] METOJJOB MAaTEeMaTHYECKOT0 aHAIN3a TIPU peIleHHH NPo(eCcCHOHABHBIX 33/1ay;

- UCTIOJIb30BaHMS METO/I0B aHAIUTHYECKON T€OMETPUH ITPH PELICHUH NMPO(ECCHOHATBHBIX 3a/1a4;

- peLIeHUs YNCIICHHBIMHA METOIaMU cucTeM AuddepeHnanbHbIX U aaredpandecknx ypaBHEHHIH;

- IPUMEHEHUS METOI0B TEOPUH BEPOSITHOCTEH M MAaTEMaTHIECKON CTaTUCTHKH;

- WCHIOJB30BaHMS MAaTEMAaTHYECKUX, CTATUCTUYECKUX M KOJMYECTBEHHBIX METOIOB DPEUICHHS THUIIOBBIX
MpodeCCHOHATLHBIX 33/1a4;

- OpraHu3ally BHIYUCIUTEIbHBIX SKCIIEPUMEHTOB B 00J1aCTH MPO(HEeCCUOHATBHOMN 1EATEIbHOCTH;

- TIOCTPOEHHMsS] MaTeMaTUYeCKOW MOJENU THUIOBBIX NPOPECCHOHANBHBIX 3aJad M COJAEp)KaTebHOU
WHTEPIPETALUH TOJTYYEHHBIX PE3yIbTaTOB.




1.2. U3yuaemble 00bEKTHI U CIIUNIUHBI

. Marematndeckne 00beKThI (MaTPHIIbL, BEKTOPA, TeOMETpUYECKHe 00pasbl, (GYHKIIUU OJHOM U He-
CKOJIBKMX TIEpEMEHHBIX, TTOCIIEAOBATEIBHOCTH, PAIBL, AU(PepeHITnaTbHBIC YpaBHEHUS ),

. Omneparun HaJ OOBEKTAMH W XapaKTEPUCTHUKU OOBEKTOB (Ipefiell, HeMPEPHIBHOCTh, ONEpaluu
g depeHInpPOBaHUs 1 HHTETPUPOBAHUS, SKCTPEMYMBI U T.11.);

. OcCHOBHBIE MaTEMaTHYECKUE METObI HCCIIEI0BAaHUS OObEKTOB;

. Marematndeckre MO TUIIOBBIX MPO(ECCHOHATBLHBIX 3a/1aY;

. Crioco6bl popManu3anuy peaabHbIX PU3NUECKUX SIBICHUMH;

. OCHOBHBIE MTOHATHUS U METO/IbI TAPMOHHYECKOTO aHAJIH3a;

. OCHOBHBIE MTOHATHUS U METO/IbI TECOPUU BEPOSITHOCTEH U MaTEMAaTUYEeCKON CTATUCTHUKH.

1.3. BxoaHblie TpeOGOBaHUA

|He MIPeTyCMOTPEHBI

2. [lnanupyembie pe3yJbTAThl 00yUYeHHs MO JUCHHUIIIIMHE

Nnpukarop nocTmxeHus
KOMIIETEHLIUH, C KOTOPBIM Cpencria
COOTHECEHBI IJIaHUPyEMbIe OIICHKHU

pe3ybTaThl 00yUeHUs

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

Munexc

Komrmerenmnus
WHIUKATOpa




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 TEOPHIO U OCHOBHBIE
3aKOHBI B 00JIaCTH
€CTECTBCHHOHAYYHBIX U
OOIIEMHKEHEPHBIX
TTMCLUTUINH

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 mpUMEHSITh, METO/IbI
MaTeMaTUYeCKOIro aHalIu3a u
MOJEJIUPOBAHUS IJIs
peLIeHUs] TH)XEHEPHBIX 3a/1a4
podeccuoHaIbHON

eI TEIbHOCTU

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

Baaneer HaBBIKaMHU
TEOPETHUECKOTO H
3KCHepI/IMeHTaHLHOFO
HCCIEN0BaHN 0O0BEKTOB
MpoQeCCUOHATTLHOM
IeITETLHOCTH

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. Matpunsl. Onpenenutenu. Tema 2. Cuctemsl
JTMHEHHBIX anredpandyeckux ypaBHEHUH.

BekropHas anreOpa

18

Tema 3. BexkTopHble BennuuHbl. JIuHelHbIE onepanuu
HaJl BekTopamu. Tema 4. Henunelineie onepaiuy Haj
BEKTOpPaMHU.

AHaJIUTUYECKAsl TEOMETPUS

30

Tema 5. YpaBHeHME IMHUU Ha TJIOCKOCTU. Tema 6.
'YpaBHEHUS MIJIOCKOCTH, MPSMOM B MPOCTpaHCTBe. Tema
7. KpuBble BTOPOTO MOPSAKA.

BBeneHne B MaTeMaTHUECKUI aHATU3.
JluddepeHnmanbHoe HeuncieHne GyHKInH 0 THON
[IEPEMEHHOMU.

14 0 22

36

Tema 8. [Ipenen uncioBoit mocnea0BaTenbHOCTH. TeMa
9. Ilpenen u HeNMPEPHIBHOCTH (DYHKIUI OTHOM
nepemenHoii. Tema 10. [IpousBonHas GyHKIMIA OTHOM
nepemenHoii. Tema 11. luddepenunan. OcHoBHBIE
TeopeMbl AuddhepeHITnaIbHOT0 ncuucienus. Tema 12,
WccnenoBanrie QPyHKINI OTHOM TepeMeHHOM

UTOI'O no 1-my cemectpy

32 0 44

100

2-i1 cemecTp

WuTterpanpHoe HcunciaeHne GyHKIUN 0THON
rnepeMeHHoN. KoMIiekcHbIe yncia U JeHCTBUS HaJl
HUMU

12 0 22

40

Tema 13. Heonpenenennsiit unTerpan. Tema 14. Knaccsl
uHTerpupyeMbix ¢pyHkiuil. Tema 15. OnpeneneHHbIi
unTerpai. Tema 16. ['eomeTpuyeckue u puznyeckue
[PUIIOKEHUS ONIPECIIEHHOTO HHTErpaa.

Teopus QpyHKIMI HECKOMBKUX MTepeMeHHBIX. Judde-
pEeHLMANIbHASI TEOMETPHS KPUBBIX U IIOBEPXHOCTEH

22

Tema 17. OyHKIIMN HECKOJIBKUX MEPEMEHHBIX. HacTHbIE
MPOU3BOAHBIE (PYHKINUN HECKOJIBKUX NMEepeMEeHHbIX. Tema
18. DnemenTsl Teopuu nosst. Tema 19. DxcTpemym
(byHKIMI HECKOJBKUX TIEPEMEHHBIX.




O6bvem
O06beM ayTUTOPHBIX BHEAYIUTOPHBIX
HammenoBanue pasesoB JUCIUTUIMHEI ¢ KPATKUM 3AHSATHIA 10 BHIAM B YacaX |3aHsTHi 10 BHIAM
CoZlep’)KaHUuEM B qacax
JI JIP 13 CPC
Jluddepennmanpablie ypaBHEHHS 12 0 22 28
Tema 20. [IuddepeHnmanbable ypaBHEHUS MTEPBOTO
nopsiaka, muddepeHnranbHbIe YpaBHEHNUS,
ToMycKarolie NOHWKEHUs nopsaaka. Tema 21.
Jluneiinbie quddepeHnnanbHble ypaBHEHUS BBICIINX
mopsikoB. Tema 22. Cuctembl quddepeHITnaTbHBIX
ypaBHEHUH. BapnanmonHoe nc4yucaeHue 1 ONTUMAIbHOE
yVIIpaBIICHHE.
HNTOI'O no 2-my cemecTpy 32 0 54 90
3-ii cemectp
Psbl 8 0 14 24
Tema 23. YucnoBsle psizibl. 3HAKOIIEPEMEHHBIE PSIIbL.
Tema 24. Crenenssle psaasl. OyHKIMOHAIBHBIE PS/IBL.
Tewma 25. Paznoxenue QyHKIIUH B TPUTOHOMETPUYECKUI
psin Oypoe.
WHTerpansHoe vcurciaeHue GyHKIUH HECKOIBKUX 6 0 12 20
MEPEMEHHBIX.
Tema 26. KpaTHble HHTErpaIbL.
Tema 27. KpuBoJIMHEWHbBIE HHTETPAJIBI.
Teopust BEpOSITHOCTEW U MaTeMaTU4eCKasi CTaATUCTHKA. 10 0 18 28
Tema 28. IIpeameT Teopun BeposiTHOCTEH. MeToabl
BBIUMCIICHUS BEPOSTHOCTEH.
Tema 29. Cny4daitHbie BEeTUYUHBL. 3aauu
MaTeMaTU4ecKoi cTaTUCTUKU. CTaTUCTUYECKUE OLICHKU
napameTpoB pacnpesenerus. O6paboTka
HKCIEPUMEHTAIBHBIX TaHHBIX.
HNTOI'O no 3-my cemecTpy 24 0 44 72
NTOI'O o nucLuruinye 88 0 142 262

Temaruka IMPUMCPHBIX IIPAKTHYCCKUX 3aHATUH

Ne
- HanMeHoBaHHe TeMbI IPAKTHYECKOT0 (CEMHUHAPCKOI0) 3aHATHS
1 (Beriuucnenue onpenenureneid. CinoxeHne, yMHOKEHUE MATPHIL, YMHOKEHHUE MaTPHUIIbl HA YUCIIO.
Haxoxnenue panra matpuiel. Haxoxenue oOpaTHON MaTpUIbL.
2 |PemieHus cucTeM JIMHEHHBIX alreOpandeckux ypaBHeHui (MetomoMm Kpamepa, ["aycca, 06-paTHoit
MaTPHIIBI).
3 |BwImosiHEeHWE TUHEHHBIX OTepaIfii Haj BeKTopamu. PaznmoskeHne BeKTopa 1mo 0asucy.
4  |BpluucieHue CKaISIpPHOTO, BEKTOPHOIO U CMELIAaHHOTO MPOU3BEIEHUS BEKTOPOB.
5  |HaxoxxneHue yrina Mexay IByMs IIPSMBIMM Ha IIIOCKOCTH. IIpoBepKa yciaoBus napauieb-HOCTH
U TIEpPHEeHAUKYJISIPHOCTH MPSAMbIX. BbIuKciieHne paccTosHUA OT TOUYKHU A0 MPSIMOIA.
6  (Brluucienue yria MexIy IUIOCKOCTSIMHU. Perienne 3a1a4y Ha B3aMMHOE paclojIoKEHUE MPSIMON U
[IJIOCKOCTH B IIPOCTPAHCTBE, B3aUMHOE PACIIOJIOKEHHE NIPSAMBIX B IPOCTPAHCTBE.
7  |BelunciieHne npezaesna 4YuciIoBOM mociaenoBaTeabHOCTH. [I[puMeHeHne OCHOBHBIX TEOPEM O

peaciiax.




HaunmeHoBaHUe TeMBbI MNPaAKTHIECCKOI0 (CeMI/IHapCKOFO) 3aHATUA

ILIL.

8  |Boruncnenue npenena GpyHKuui oqHON nepeMeHHON. PackpbiTe mpocTemmx
HeomnpeaenéHHocTe. CBeeHNe MpeiesioB K 3aMeyaTeNbHbIM U HaxoaeHue ux. [Iposepka
(GyHKIUI Ha HETTPEPBHIBHOCTH, HAXOXKACHUE TOYEK pa3pbiBa (GyHKIHHA.

9  |Belumncienne Mpou3BOAHON CIOXHOU (PYHKITMH, HESIBHOM U MapaMeTpuiecKor (QyHKIINU.
Jlorapudmuueckoe nuddepenuuponanue.

10 |Haxoxnenue nuddepennnana. Berancnenue npeneinos ¢ moMombeo npasuia Jlomarans.

11 |MccnenoBanue GpyHKIMI 1 MOCTpoeHUE ee rpaduka.

12 |HaxoxaeHue HeompeeIeHHBIX HHTETPajoB, UCTOIb3Ys TaOIUIly HHTETPaJlOB U OCHOBHBIE
METOAbl MHTETPUPOBAHMS: 3aMEHa IEPEMEHHON, MHTErPUPOBaHUE 1O YacTsM. IHTerpupo-BaHue
npoOei, cofepxKalux KBaJpaTHbII TPEXWIECH B 3HAMEHATeJe.

13 |BeimosHeHne AEUCTBUI ¢ KOMIIEKCHBIMUA YHUCIAMU.

14  |MHTerpupoBaHue IpOOHO-pAIlMOHATIBHBIX (DYHKIINH, TPUTOHOMETPUIECKIX, HEKOTOPHIX
HPPALMOHATBHBIX BbIPayKEHUH.

15 |HaxoxnaeHue onpene’eHHbIX HHTETPAJIOB U HECOOCTBEHHBIX HHTETPAJIOB.

16 |[IpumeHEHHE ONIPeAeIEHHOTO HHTETpaia JIsl BBIYUCICHUS TUIOIIaIeH, 00beMOB TeJI, JJIUH JYT
KpUBOM, TUIOLIA/Iei TIOBEPXHOCTH TEJI BPALICHUs], MACChl, MOMEHTOB MHEPILIMH, LIEHTPOB TSHKECTU
[JIOCKUX T€JI, CTATUYECKUX MOMEHTOB IIJIOCKUX TEJ.

17 |[loctpoenue obnactu onpenenacHus: GyHKINK HECKOIBKUX TiepeMeHHbIX. [luddepeniupo-sanue
(YHKIIMHM HECKOJIBKMX TIEPEMEHHBIX.

18  |Beruncnenue npou3BOJHON O HANIPABICHHIO, TpagueHTa GyHKIH. Haxoxnenue kaca-TenbHON
[JIOCKOCTH U HOPMAaJI K TIOBEPXHOCTH.

19  [HaxoxneHue 3KCTpeMyMOB ()YHKIIMH HECKOJIBKUX EPEMEHHBIX.

20 |Pemenue HHTETPUPYEMBIX THUITOB AU(GEepeHITMATBHBIX YpaBHEHUH NIEPBOTO MopsiaKa. Pe-meHue
nuQdepeHInaNbHbIX YPaBHEHUH BBICIINX MOPAIKOB, TOMYCKAIOLIUX NOHUKEHHE CTEIICHH.

21 [PemeHue oAHOPOAHOIO M HEOJHOPOAHOTO JUHEHHOTO AU PepeHIaTbHOrO ypaBHEHUS C
MOCTOSIHHBIMU KO3 GHUIIMEHTAMU CO CIIEIHAIbHOM MPaBOil YacThIO.

22 |Pemienue cucteM OOBIKHOBEHHBIX MU((hepeHInaNbHbIX ypaBHEHUH.

23  |[UccnenoBaHuWe HAa CXOAMMOCTD YHCIOBBIX PSAAOB C OMOIIBIO JOCTATOYHBIX TPU3HAKOB CXO-
JTMMOCTH PSZIOB C TIOJIOKHUTEIFHBIMU WICHAMH: TEOPEM CpaBHEHUS, pu3Haka J{amambepa,
WHTETPAILHOTO U paauKaibHOTO pru3HakoB Komm. MccnenoBanue Ha aOCONMIOTHYIO U YCIIOBHYO
CXOJUMOCTb 3HAKOIIEPEMEHHBIX PSJIOB.

24  |[HaxoxzaeHue o01acTu CXOAUMOCTH (PYHKIMOHAIBHOTO psja. OThICKaHHE HHTEpBaja, paau-yca u
00JIaCTH CXOIMMOCTH CTETIEHHOTO psiaa. [[puMeHeHre CTeNeHHbBIX PSAJ0B K IPUOIH-KEHHBIM
BBIYHCIICHUSM.

25 [Pasnoxenue ¢pyHkiwu B Psag @ypee.

26 |BbluncieHne JBOMHOrO MHTETpalla B MPsIMOYTOJIbHOM U MOJSIPHON CUCTEMaX KOOPAMHAT.

27  |BpluuciieHue TPOWHOrO MHTErpasia B IPSIMOYTOJIbHBIX, HMIMHIPUYECKUX U CPEepUIECKUX
KOOpJMHATAX.

28 |Beluncnenue kpuBoauHeHbIX uHTErpanos I u Il pona.

29 |HenmocpencCTBEHHBIH OACYET BEPOSATHOCTEN. BpIUnCIIEHNE BEPOSTHOCTH € OMOIIBIO TEO-PEMBI
CJIO)KCHUSI U YMHOKEHUS BEPOSATHOCTEH, (hOpMYIIBI TOJTHOM BeposiTHOCTH, (hopMyiel beiieca n
¢dbopmyier bepuymm.

30 |[locTpoeHue 3aKOHOB pACTIPEAEIICHUS TUCKPETHBIX U HEMPEPHIBHBIX CITYyYaHHBIX BEJIUYHH.
HaxoxJ1eHne OCHOBHBIX XapaKTEPUCTHUK CIIyYailHbIX BEJIHYHMH.

31 |[locTpoeHue noaurona u rucrorpaMmMsl. [IpoBepka CTaTHCTUYECKUX TUIIOTES.




. HaunmeHoBaHUe TeMBbI MNPaAKTHIECCKOI0 (CeMI/IHapCKOFO) 3aHATUA

5. Opranmaunonﬂo-nez{aromqecxne yYciaoBus

5.1. O0pa3oBaTe/bHbIC TEXHOJIOTHH, HCIIOJIb3YyeMble 1J1s1 (GOPMUPOBAHUS
KOMITeTeH (Ui

[IpoBeaeHME NEKIMOHHBIX 3aHSITHIA M0 AUCIMILIMHE OCHOBBIBAETCS HA aKTUBHOM MeToj]ie 0OydeHUs,
[pY KOTOPOM Yy4YalllMecs HE MacCHUBHBIE CIyIIATENH, a AKTUBHBIE YYACTHUKHU 3aHSITHUSA, OTBEYAIOIINE HA
BOIIPOCHI TpenojaBareiid. Bompocsl mpenogaBarenis HaleleHbl Ha aKTUBH3alHIO MPOLECCOB YCBOCHHUS
MaTeprualia, a TAaKK€ Ha pa3BUTHE JIOTUYECKOro MblnuieHus. [IpenonaBarens 3apaHee HaMedaeT CIHACOK
BOHpOCOB, CTI/IMy.HI/Ip}IIOHII/IX aCCOIMAaTUBHOC MBINIJICHUC U yCTaHOBJIeHI/Ie CB$I3€I>'I C paHee OCBOCHHBIM
MaTEPUATIOM.

[IpakThueckue 3aHATUS TPOBOIATCS HA OCHOBE peaju3alMl MeToja OOydYeHHUs JeHCTBUEM:
omnpeeNsoTes mpobiaeMHbie 001acTh, GOpMHUPYIOTCS Tpynmbl. [Ipu mpoBeaeHNN MPAKTUISCKUX 3aHATUN
[PECIEAYIOTCA CIEAYIOIINE LENU: IPUMEHEHHE 3HAHUN OTAENbHBIX AWCIUIUINH U KPEaTUBHBIX METO/OB
TUTSL pelIeHus] IPoOJIeM U NPHUSTHS PEIICHUH; 0TpadoTKa y 00yJaronMxcsi HaBbIKOB KOMaHIHOW paboTHl,
MEKIIMYHOCTHBIX KOMMYHUKAIMA U Pa3BUTHE JIMACPCKUX KA4dECTB; 3aKPEIUICHHE OCHOB TEOPETHYECKUX
3HAHWH.

[IpoBenenne maboOpaTOPHBIX 3aHATHH OCHOBBIBAETCS HAa HMHTEPAKTHBHOM METOJE OOY4YEHHs, MPH
KOTOPOM 00y4YaroIuecs: B3auMOJICHCTBYIOT HE TOJBKO C MPErojiaBaresieM, HO U APYT ¢ apyrom. Ilpu stom
I[OMI/IHI/IpyeT AKTUBHOCTbH yqamnxca B Hpouecce 06yLICHI/I${. MCCTO npeno;:[aBaTen;I B I/IHTepaKTI/IBHBIX
BaHATHUSIX CBOJUTCS K HAMTPABJICHUIO JCSITEILHOCTH 00yUYalOIMUXCsl Ha TIOCTHKCHUE 1IeJIeH 3aHATHS.

[Ipu mpoBeneHnn y4eOHBIX 3aHATHUH UCIIONIB3YIOTCSI MHTEPAKTUBHBIE JICKITUH, TPYTIIOBBIE JUCKYCCHH,
[pOJIEBBIE UTPHI, TPEHUHTH U aHAIN3 CUTYallMil 1 IMUTAHOHHBIX MOJIEIIEH.

5.2. MeToanueckue yKazaHus sl 00y4alOMMXCS 110 U3Y4YEHHUIO TUCIIUTIIUHbI

IIpy  u3y4eHMHM  JUCLUIUIMHBI  OOY4YaOIIMMCS  LENecOOOpa3sHO  BBINONHATh  CIELYIOLIHE
PEKOMEHIAIH:

1. 3yueHue yueOHON TUCIUILIMHBI JOKHO BECTUCH CUCTEMaTHUECKH.

2. llocme w3ydeHHs Kakoro-iumOo pasjena Mo Y4YeOHMKY WM KOHCIIEKTHBIM —MaTepHajam
PCKOMCHAYETCS 11O MaMATHU BOCIIPOU3BECTU OCHOBHBIC TCPMUHBI, OIIPCACICHUSA, ITIOHATUA pa3aciia.

3. Oco0oe BHUMaHHUE CIEAyeT YJIENUTh BBHIMOJIHEHHIO OTYETOB I10 MPAKTUYECKUM 3aHATHSIM,
Ha60paTOpHBIM pa60TaM U MHAWBUAYAJIBHBIM KOMIUJICKCHBIM 3aIaHUAM Ha CaMOCTOATCIIBHYIO pa60Ty.

4. Bea TemaTHKa BOIIPOCOB, M3y4aeMBIX CAMOCTOSTENBHO, 3aJa€TCs Ha JICKLMAX MPENoJaBaTelIeM.
MM ke naroTcst MCTOUHUKY (B MEPBYIO OY€peb BHOBb U3JAHHBIE B IEPUOIUYECKON HAyYHOH JINTEpaType)
U1 O0JIee I€TaIbHOTO MOHUMAaHUS BOIIPOCOB, O3BYYEHHBIX Ha JICKIHH.

6. IlepevyeHb y4eOHO-METOAMYECKOT0 U HH(POPMALIMOHHOTIO o0ecneYeHus!
JJIS1 CAMOCTOATEJIbHOM padoThl 00y4a0IIUXCS 110 JUCHUILIMHE

6.1. IleuaTHast yueOHO-MeTOAMYECKAS JTUTEPATYpa

bubmorpadpudeckoe onucanue KommuecTBo
Ne n/m (aBTOp, 3aryIaBuie, BUJI U3JIaHUS, MECTO, U3/1aTEILCTBO, 9K3EMIUISIPOB B
TOJT U3/IaHusl, KOJIMYECTBO CTPAHUII) OHOIHOTEKE

1. OcHoBHas TUTEpaTypa

1 bepman I'. H. COopHHEK 32124 110 KypCy MaTeMaTHYECKOTO aHAIH3A : 47
yaeOHOe ocobue. 22-e u3f., nepepad. Mocksa : Anbsiae, 2022. 432 c.
27,0 yci. ney. J.

10



['mypmaH B. E. PyKoBOICTBO K PEIIEHHUIO 33134 II0 TEOPUH BEPOSATHOCTEH
1 MaTeMaTUYEeCKON CTaTUCTHKE : yueOHOe rmocobue /i OakaiaBpuara u
cneuuanurera. 11-e uzz., nepepad. u non. Mocksa : FOpaiit, 2019. 406 c.
25,44 ycn. ned. 1.

30

JuddepennmansHoe 1 MHTETpaabHOe ucuncienus. T. 2. Mocksa :
Wurerpain-Ilpecc, 2000. 544 c.

58

Uneun B. A., Kum I'. JI. JIunelinas anre6pa u aHaTuTHIeCKasi TeOMETPHS
: y4eOHMK /7151 BY30B. 3-€ u3A., nepepad. u gomn. Mocksa : IIpocnexr :
MI'Y um. M. B. Jlomonocosa, 2014. 393 c. 25,0 ycn. ned. .

19

KpacunoB M. JI., Kucenes A. 1., Makapenko I'. 1. ®ynkun
KOMIUIEKCHOTO iepeMeHHoro. OnepainronHoe ucuncienue. Teopus
YCTOMYMBOCTH : 33[1a4M U YIIpaKHEHUS. 2-€ U3, nepepad. u nomn. Mocksa
: Hayka : ®uzmarnur, 1981. 303 c.

41

[Tuckynos H. C. luddepennuansaoe n HHTErpagbHOe ucunucienus. T. 2.

Mocksa : Uaterpan-Ilpecc, 2007. 544 c.

267

2. lonoHUTEIbHAS JJUTEPATYypa

2.1. YueOHbIe M1 HAYYHbIE U3TAHUS

bepmant A.®. KpaTkuit Kypc MaTeMaTH4eCKOTo aHaliu3a : Y4eOHUK IS
By30B / A.®. bepmant, U.I'. Apamanosud. - Cankr-IlerepOypr: Jlans,
2005.

55

JuddepenmanbHoe 1 HHTErpajibHOE HCUKCIeHne. - Mockaa: , Jpoda,
2005. - (Beicmias maremaTka : yd4eOHUK 17151 By30B : B 3 T.; T.2).

40

Juddepennmansubie ypaBHeHus. KpaTtabsie uaTerpainsl. Paapl. OyHKIMN
KOMIUTIEKCHOTO TIepeMeHHOTro0. - Mocksa: , Jlpoda, 2003. - (Beicmas
matemaTuka / 5. C. byrpos, C. M. Hukonbckuii : yd4eOHHK JU1s By30B : B 3
T.; T. 3).

138

KpacnoB M. JI. OnepannonHoe ucuncinenue. Teopus yCcTONUMBOCTH :
3a]1a4M U IPUMEPBHI C MOJAPOOHBIMU PELICHUSAMH : y4eOHOE ocooue st
BTY30B / M. JI. Kpacuos, A. 1. Kucenes, I'. 1. MakapeHnko. - Mocksa:
JIubpoxom, 2013.

80

T. 1. - M., CII6: , ®usmatiaut, HeBckuii auanekr, 2001. - (Kype
¢ hepeHIInaNIbHOTO U HHTETPaIbHOTO UCYHCIIEHHS | yueOHOoe mocodue
utst By30B : B3 T.; T. 1).

49

T. 1. - M.:, Dxemo, 2006. - (ITpakTukyM 10 BBICHIEH MaTEMaTHKeE :
yuebHoe nocobue : B2 1.; T. 1).

T. 2. - M., CII6: , ®usmatiut, HeBckwmii quanekt, 2001. - (Kypc
¢ hepeHITnaNIbHOTO U MHTETPAIbHOTO UCYHUCIIEHHS | yueOHOe Tocobne
1St By30B : B 3 T.; T. 2).

44

T. 2. - M.:, Dkemo, 2006. - (ITpakTukyM 1O BBICHIEH MaTEMaTHKE :
yuebHoe nocobue : B2 1.; T. 2).

T. 3. - M., CII6: , ®usmatiut, HeBckwmii quanekt, 2002. - (Kypc
mddepeHIInanTbHOr0 ¥ HHTETPAIBbHOTO UCUUCIICHHS : ydeOHoe mocobue
1St By30B : B 3 T.; T. 3).

46

10

DJeMeHTHI TMHEHHOM anreOphbl 1 aHAIUTUYECKOH TeoMeTpHH. - MockBa: ,
Jpoda, 2005. - (Beiciias maremMaTuka : ydeOHUK /i By30B : B 3 T.; T.1).

40

2.2. llepuonnyeckue U3TaHus

He ncnione3yercs |

2.3. HOpMaTI/lBHO-TeXHI/I'—[eCKI/le H3JaHuA

He ucnons3yercs |

3. MeToanueckue YKazaHud A4 CTYACHTOB 110 OCBOCHUIO JUCIHUIIJIMHBI
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He ucnons3yercs
4. YueOHO-MeTOAUYEeCKOE 00ecrieyeHHe CAMOCTOSATeIbHOI padoThI CTy/IeHTa
['ycapenko E.JI. Bektopnas anre6pa : yueOHO-MeTo1MuecKoe nocodue / 36
E.JI. I'ycapenxo, C.b. Maiizenec. - Ilepmb: U3a-so III'TY, 2006.
Kynrteimesa JI. M. MaTeMatnueckuid aHaln3 B 33/1a4ax U yIPaKHEHUSAX : 25
yueOHO-MeToauueckoe mocodue / JI. M. Kynteimea, B. I1. [TepBaguyk,
M. A. CeBoauH. - [lepmsb: Uzn-so ITHUITY, 2013.
CwumpmmisieBa T. B. Marematuka. [{uddepeHnanbabie ypaBHSHUS 90
yaeOHOoe mocobue st By3oB / T. B. Cmeimuisiesa, E. FO. Pekka, O. A.
®enoceesa. - [lepms: U3n-so ITHUITY, 2017.
CwumpmisieBa T. B. Marematuka. Jlnneiinas anredpa, BeKTOpHas anreodpa, 118
aHAJIMTHYECKas TeoMeTpus : yueObHnoe mocodue mis By3oB / T. B.
CwbiuuisieBa. - [lepmb: Uzn-so ITHUITY, 2012.
CwmemuiseBa T. B. MaremaTtuka: BBeJicHUE B aHAN3, TudpepeHiinaibrHoe 265
ncurciaeHne QyHKIUN OAHON MEepEMEHHOH : yueOHoe mocodue i By30B /
T. B. Cmpiisiena, E. 0. Pekka. - [lepmb: Uzn-so [THUITY, 2013.
6.2. DieKTPOHHASA Y4e0HO-METOAMYECKAS JIUTEPATypa
JocTynHoCTh
(cets UnTepHeT /
HanmenoBanue Ccplika Ha
Bun nutepatypsl pa3paboTk HH(OPMALHOHHBIH Pecype JIOKaJIbHAasl CETh;
ABTOPHU30BAHHBIH /
CBOOOTHBIN JTOCTYII)
lononnutensHas |Baneesa P. @. ®yHkiumn http://elib.pstu.ru/Record/RU|nokanpHas cetsb;
nmuTeparypa KOMITJIEKCHOT'O TIEPEMEHHOTO U PNRPUelib4379 aBTOPHU30BAHHBIM
onepanuonHoe ucuncienue / P. @. JOCTYTI
Baneesa, P. X. Cniunipina. - [lepms:
M3narenscteo ITHUITY, 2016.
ononuutensHast |KpacnoB M. JI. ®yHkuun http://elib.pstu.ru/Record/RU|nokanpHas cets;
nTeparypa KOMIUIEKCHOI'O IIEPEMEHHOTO PNRPUelib2333 aBTOPHU30BaHHBIM
OnepalnoHHOE UCYUCIIEHUE JOCTYTI
Teopust yCTOMUHUBOCTH : 33]1a4U U
ynpaxsaenus / M. JI. KpacHos, A.
. Kucenes, I'. 1. Makapenko. -
Mocksa: Hayka, ®usmaraut, 1981.
lononnutenbHast |MunbkoBa, P. M. ®yHkuu http://elib.pstu.ru/Record/ipr |1okanbHas ceTh;
nTeparypa KOMIUIEKCHOT'O IIEPEMEHHOTO B books68509 aBTOPHU30BaHHBIM
pUMepax U 3ajayax : yueoHoe JOCTYTI
nocobue / P. M. MuHbKoOBa. -
ExatepunOypr: YpaabCckuit
denepanbHblii yHUBepcuTeT, ObC
ACB, 2014.
JlonostuTenbHas (Teopust GyHKIMA KoMIuiekcHoro  |http://elib.pstu.ru/Record/RU|nokanbHas ceTh;
uTepaTypa nepeMeHHoro : yueOHoe nmocobue  [PNRPUelib3272 ABTOPU30BaHHBIN
st BTy30B / E. B. Koctuna [u gp.]. TOCTYTI
- [lepms: U3p-so IIT'TY, 2011.
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Bun nutepartypst

HaumenoBanue
pa3paboTKu

CcrlIka Ha
UHPOPMAIIMOHHBINA pecypc

HocTynHocTh
(cets UHTEpHET /
JIOKaJIbHAs CETh;

aBTOPH30BAHHBIN /
CBOOO/IHBIN JJOCTYTI)

JlomonautenpHas |Puxtenronsi] .M. OCHOBBI http://elib.pstu.ru/Record/RU|nokansHas ceTs;
nuTepaTypa maTemarndeckoro anammsa / .M.  [PSTUbooks123367 ABTOPU30BaHHBIN
®uxtenroinsil. - CI16: Jlans, 2006. OCTYI
OcHOBHas bepman I'. H. Coopruk 3amad mo  |http://elib.pstu.ru/Record/RU|nokanbHas ceTb;
nmuTepaTypa Kypcy MareMatudeckoro ananusa : [PNRPUelib2674 aBTOPU30BaHHBIN
yaeoHOoe mocobue / I'. H. bepman. - TTOCTYTI
Cankt-IletepOypr: [Ipodeccus,
2008.
OcHOBHas Knerenuk []. B. Coopuuk 3amau o |http://elib.pstu.ru/Record/RU|nokanbnas cetp;
nuTeparypa AHATUTUYECKON T€OMETPHH : PNRPUelib2275 aBTOPHU30BaHHBIN
yueOHOe TTocooue st BTy30B / 1. JOCTYTI
B. Knerenuk. - Canxt-IlerepOypr:
[Tpodeccus, 2001.
YuebHo- AHaJIUTUYECKasi TEOMETPUS : http://elib.pstu.ru/Record/RU|nokanpHas cets;
METOUYECKOE yue6HOoe mocodue / B. I1. PSTUbooks136980 ABTOPU30BaHHbBIN
obecrieueHue [lepBamuyk [u ap.]. - [lepmb: Uzn- TOCTYTI
camocTosiTensHon [Bo III'TY, 2007.

paboTHI CTYZICHTOB

YuebHo-
METOINYECKOE
oOecIieueHmne
CaMOCTOATEIILHON
paboThI CTYJCHTOB

bparuna H. A. [Ipexnesnst
MoCJIe/I0OBaTEIbHOCTEH U (YHKIINH :
yueOHO-MeToanueckoe nocobue / H.
A. bparuna, A. A. CaBoukuHa. -
[Tepmb: Uzn-so TII'TY, 2010.

http://elib.pstu.ru/Record/RU
PNRPUelib3114

JIOKaJIbHAs CETh;
ABTOPU30BAHHBIM
JOCTYII

YuebHo-
METOIHUUIECKOE
obecrieyenue
CaMOCTOSITEIbHOH
pabOTHI CTYJICHTOB

Kerukos B. H. ®yHkuun
KOMIUIEKCHOTO TIEPEMEHHOTO U UX
MpUIoKeHus : yueOHoe mocobue /
B. H. Ketuxos, A. M. ®enocees. -
[Tepmb: Uzn-so TII'TY, 2006.

http://elib.pstu.ru/Record/RU
PNRPUelib6728

TTOKaJIbHAas CeTh;
aBTOPHU30BaHHBIN
OCTYII

YuebHo-
METOINYECKOE
oOecrieueHne
CaMOCTOSITEIbHON
paboTHI CTYJCHTOB

JIuxaueBa H. H. Jlekunu u
WHIMBHIyaJIbHBIC 3aJaHUS 110
BBICITICH MaTeMaTHKE : y4eOHO-
MeToanueckoe mocodue : B 2 4. / H.
H. JIuxauesa, JI. M. Onuckus, E.
1O. BopoObeBa. - [Tepmb: 13a-Bo

[THUITY, 2016.

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

JIOKaJIbHAasl CETh;
aBTOPU30BaHHBIN
IOCTYII

6.3. JIuleH3MOHHOE U CBOOOJHO pacnpocTpaHsaeMoe MPOrpaMMHoOe obecreyeHue,
HCII0JIb3yeMoe NPH OCylecTBIeHUH 00pa30BaTe/IbHOIO0 NMpouecca 1o JUCHUIINHEe

Bung I10

Haumenosanue 110

OrnepanmoHHbIE CUCTEMBI

Tools for Teaching )

MS Windows 11 (moam. Azure Dev

HpI/IKJ'Ia,Z[HOG IMporpaMMHOC obecrieyeHue 06]]_[61"0 Ha3Ha4YCHUA

Dr.Web Enterprise Security Suite, 3000
i, [THUITY OLIHUT 2017
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Buzx I[1O

Haumenosauue [10

[IpuknagHoe mporpaMMHoe obecrieueHre 00Iero Ha3HauYeHUs

Mathematica Professional Version
(mm.L3263-7820%)

[TpuxitagHOE TIpOTpaMMHOE OOecTIeYeHIe 00IIeT0 Ha3HAYSHMS

Microsoft Office Visio Professional 2016
(moxm. Azure Dev Tools for Teaching)

Cpenanl pa3pabOoTKH, TECTUPOBAHHS U OTIIAJIKH

PIP (The Python Package Installer) Free

6.4. CoBpemenHbIe podeccnoHabHbIEe 0a3bl JAHHBIX 1 HH(POPMALIMOHHBIE
CNPABOYHbIE CUCTEMBbI, HCIIOJIb3yeMble MPH OCYIIeCTBJIEHUH 00Pa30BaTEJIbHOIO

nmponecca nmo IMCuuIJInHe

HanMmenosanue

Ccpiika Ha HHQOPMAIIMOHHEIH pecypc

Hayunas 6ubnuoreka [lepMckoro HalioHaILHOTO
MCCIIEIOBATENBCKOTO MOJUTEXHUYECKOIO YHUBEPCUTETA

https://elib.pstu.ru/

Oo6pazoBatenbHas iatdopma FOpaiit

https://urait.ru/

DneKTpOHHO-O01OIMoTeueas cucrema Jlanp

https://e.lanbook.com/

DNeKTPOHHO-O0MOHoTeuHas cucreMa [PRsmart

http://www.iprbookshop.ru/

WNudopmarmonnsie pecypebl Cetn Koncynsrantllnmroc

JIOKaJIbHasA CCThb

7. MaTepuajibHO-TeXHUYECKOe o0ecneyeHue 00pa3oBaTeiLHOI0 mpouecca mno

AUCHUIIJINHE

Bun zanaTnit

HaumeHnoBanue HCO6XO,Z[I/IMOFO OCHOBHOI'O 060py,HOBaHI/ISI
U TCXHUYICCKUX CPCACTB O6y‘I€HI/I$I

KonnuectBo equHug

Jlexnus [locka n mapkep 1
Jlexuus [TpoexTop 1 HOYTOYK 1
[IpakTuyeckoe [locka u mapkep 1
3aHATHE

8. ®oH OLIEHOYHBIX CPEeICTB AMCUUIIMHBI

|OI'II/ICEIH B OTACJIBbHOM JJOKYMCHTC
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@OoH/I OIEHOYHBIX CPEICTB Uil MPOBEACHUS MPOMEKYTOUYHON aTTECTalUU
0OyJaronuXcst MO JUCIUTIINHE SBIISETCS YaCThIO (MPUIIOKEHNEM) K paboueld mporpamme
qucHUIUIMHbL. DOHJT OIIEHOYHBIX CPEJICTB JJISl MPOBEACHUS MPOMEKYTOUHON aTTeCTalluu
oOydJaronuxcsi Mo JUCIHUIUIMHE pa3padOoTaH B COOTBETCTBUU C OOIIEH YacThio (oHIA
OIICHOYHBIX CPEICTB [JIi MPOBEACHUS MPOMEXKYTOYHOM arTecTallid OCHOBHOM
oOpa3oBaTeNbHON NPOrpaMMbl, KOTOpash YCTAHABIMBACT CHUCTEMY OILICHUBAHUS
pPE3yJAbTaTOB NPOMEXKYTOYHOM aTTECTAllMM U KPUTEPUU BBICTABIEHUSA OLICHOK. DOHI
OLICHOYHBIX CPEJCTB JJI MPOBEACHUS MPOMEKYTOUHON aTTeCTallMi OOY4YaroIIUXCs IO
JTUCIUIUIMHE YCTaHABIMBAET (DOPMBI U MPOLEAYPhI TEKYIIETO KOHTPOJISL YCIIEBAEMOCTH U
IPOMEKYTOYHOM aTTecTalMK 00y4YaroIUXCs 0 TMCHIUTIITUHE.

[IpenycMOTpeHbl ayAUTOPHBIE JIEKIIMOHHBIE M MPAKTUYECKHE 3aHATHS, A TAKKE
caMoCTodATeNlbHasg paboTa cTyAeHTOoB. B pamkax ocBoeHHMs Y4eOHOro marepuana
JTUCHUIUIMHBL  POPMHUPYETCSI KOMIIOHEHThI KOMIIETCHIIMH 3HaTh, YMETh, BIAJCTh,
ykazanHbie B PIIJ], koTOpble BBHICTYNAIOT B KaueCTBE KOHTPOJHMPYEMBIX PE3yJIbTaTOB
00y4eHUs MO JUCHUILIUHE.

KOHTpoib ypOBHSI YCBOCHHBIX 3HAaHUM, OCBOEHHBIX YMEHHUN M MPUOOPETEHHBIX
BJIQJICHUIM OCYILECTBISIETCS B paMKaxX TEKyIIEro, pyOeKXHOro M MPOMEKYTOUYHOTO
KOHTPOJISl IPU U3YYEHUH TEOPETUUECKOTO MaTepralia U B X0JI€ MPAKTUYECKUX 3aHATHM, a
TaKkke Ha sKk3amMeHe U AuddepeHIIupoBaHHOM 3adeTe. ITOroBoi OIEeHKON TOCTHKEHUS
pE3yNIbTaTOB OOYYEHUS MO JUCIHUIUIMHE SIBISETCS MPOMEXKYTOYHAs aTTeCTallusl B BUJC
HK3aMEHa B MEPBOM M TPEThEeM ceMecTpax U IudpepeHIIMpOBaHHOIO 3a4€Ta BO BTOPOM
CEMECTpe, MPOBOIUMAS C YIETOM PE3yIbTAaTOB TEKYIIETO U PyOEKHOTO KOHTPOJIS.

1. Buabl KOHTPOJISI, TUNIOBbIe KOHTPOJIbHbIE 32/IaHUSI U IIKAJIbl OLEHUBAHUS
pe3yJIbTaToOB 00y4eHMsI

Tekyuii KOHTPOJb YCIEBAEMOCTH HMMEET IEJIbl0 00eCreueHne MaKCUMalbHOM
s pexkTuBHOCTH ydeOHOro mpoliecca, YIOpaBlI€HHE MpoleccoM (PopMHUpOBaHUS
3aJIaHHBIX ~KOMIETEHIUM OO0ydaembIX, TMOBBIIIEHWE MOTHUBAlMU K yuebe U
MpeycMaTPUBACT OIICHUBAHME XOJla OCBOCHHS JUCIHUIUIMHBI. B COOTBETCTBUU C
[TonoxxeHneM O MPOBEACHUU TEKYIIEro KOHTPOJISI YCIEBAEMOCTH U MPOMEKYTOUHOMN
aTTeCTalMK 00yJaroIIUXCs 0 00pa30BaTEIbHBIM MPOTPaMMaM BBICIIET0 00pa30BaHUS —
nmporpammam OakajiaBpuara, crienuanurera u maructparypsl B [THUITY npenycmoTpenst
CJIEIYIONTHE BUIBI U IEPUOJUIHOCTD TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH 00 yJarOIIHXCS:

- BXOJHOW KOHTpPOJb, MPOBEPKA HCXOJHOTO YPOBHS MOATOTOBIECHHOCTHU
00y4aeMoro M €ro COOTBETCTBHS NPEIbSIBISIEMbIM TPEOOBAHUSIM JIJI U3YUYEHUS TaHHOMN
TV CUUTLUIAHBL;

- TEKYILU KOHTPOJIb YCBOEHUS MaTepralia (YpOBHS OCBOEHHUS KOMIIOHEHTA «3HATh»
3a/IaHHBIX KOMIIETEHIIMI) Ha Ka)JOM T'PYINIOBOM 3aHATHH U KOHTPOJb MMOCEIIaeMOCTH
JICKIIMOHHBIX 3aHSITHM;

- MPOMEXYTOUHBIA U PYOEKHBIN KOHTPOJb OCBOCHHS O00yYaeMBIMH OTICIBHBIX
KOMIIOHEHTOB «3HATh», «YMETh» 3aJaHHBIX KOMIICTCHIIMN MyTeM KOMIIbIOTEPHOTO HWJIU
0JIaHOYHOTO  TECTHUPOBAHUS,  KOHTPOJBHBIX  OMPOCOB,  KOHTPOJIbHBIX  paboT
(MHAMBUAYAJIBHBIX JOMAIIHUX 3a/IaHUii), 3alUThl OTYETOB MO JaOOpPaTOPHBIM paboTam,
pedepaToB, 3cce U T.1.



PyOexHbIIi KOHTPOJIb MO AMCLMIUIMHE MPOBOAMTCS Ha CIEIYIOLIEH HEZAENE MOCie
MIPOXOXKJICHUS MOIYJsSl AUCUUIUIMHBL, a MPOMEXYTOUHBIA — BO BpeMs KaxJ0ro
KOHTPOJIBHOTO MEPOIIPUATHS BHYTPU MOJYJIEH TUCUUILIINHBL,

- MEXCECCHOHHAs aTTeCTalldsl, €IMHOBPEMEHHOE IOJIBEICHUE WTOIOB TEKYIIEH
YCIIEBAEMOCTH HE MEHEE OJHOr0 pa3za B CEMECTP MO BCEM IUCLUUILIMHAM IS Ka)J0ro
HaIpaBJIeHUs MOJTOTOBKH (CIEIMATILHOCTH), Kypca, TPYIIIbI;

- KOHTPOJIb OCTaTOYHBIX 3HAHUU.

2.1. Tekymuii KOHTPOJIbL YCBOEHHSI MaTepHaJia

Texymuii KOHTpOJb YCBOEHHs MaTepuana B (opme cobecenoBaHUs WIH
BBIOOPOYHOTO TEOPETUUYECKOTO OINpOCa CTYIECHTOB MPOBOAMUTCS IO KaXAOW TeEMeE.
Pesynbrarhl o 4-0amibHOM IIKaJie OIEHUBAHUS 3aHOCSTCS B KHUXKKY MpernojaBareis u
VUHUTBIBAIOTCSI B BHJE MHTErPajJbHOM OLIEHKHM MpPU MPOBEIECHUU MPOMEXYTOUYHOM
arTecTaluu.

Texkylmuii KOHTPOJIb JIJIs1 OLICHUBAHUSI OCBOCHHBIX YMEHHWIH MPOBOAUTCS B (popMme
3allUThl pacyeTHO-Tpauuyeckux padOT U KOHTPOJBHBIX paboT (IMociie U3YyUYCHHUs
ONPEEICHHOIO pa3zelia yueOHON AUCIUILINHEI).

2.1.1. 3amura pacyeTrHo-rpaguyecKux pador

Bcero 3amnanuposano 10 pacuetHo-rpaduyeckux padot. TumoBbie TEMbI pacyeTHO-
rpadpuueckux pabor npuseneHsl B PIIJ[. BapuanTel pacuerHo-rpaduueckux padoT
pa3MEIEHbl Kak »>JEKTPOHHBIM pecypc M0 AuciUIuIMHE «MareMarthkay Ha caiTe
http://pstu.ru/titlel/sources/mat/.

3amura pacyeTHO-rpapuyeckoil paboThl MPOBOIUTCA WHAMBUAYAIBHO KaXKIbIM
CTYIEHTOM WJIM TPYIION CTYIEHTOB. THUNOBBIE IIKAJa U KPUTEPUU OLICHKU PE3YJbTaToOB
3alUThl  pacueTHO-rpaduueckoid paboThl mnpuBeaeHbl B o6meid yactu DOC
o0pa3oBaTebHOW MPOTrPaMMBI.

2.1.2. Tekyumiast KOHTpPOJIbHas1 padoTa

CornacHo PIIJ[ 3amnanupoBaHo 12 KOHTPOJBHBIX pabOT MOCIE OCBOEHUS
cTyaeHTamu paszzaenos 1,2,4,6,7,8,10,11 nucuunivHebl.

Ne | Homep | Homepa
HaumeHnoBaHne MaTepuanoB KOHTPOIIS

/T1 | MOAYJISI | pa3zeiioB

1. 1 1 KontponbHas padora « MeTobI perieHus: CUCTEM
JMHENHBIX aNreOpandecKux ypaBHEHU

2. 2 KonTtponbHas pabora «BekTopHas anredpa»

3. |2 4 KonTponbhas padota «IIpenenb»

4, 4 KonTposnbhas padora «IIpousBogHasy

5. 4 KonTposnbhas padota «Jlorapudmuueckoe
muddepenunponanue. [IponsBogHas HeIBHOU U
napamMeTpuIecKor QyHKIUM»

6. |3 6 KontponbHas pabora «HeonpeneneHHbIM HHTETpAIDY

7. |4 7 KontponbHas padora «Pemenue auddepeHmaibHbIX
ypaBHEHUH TIEPBOTO TTOPSIIKAY

8. 7 KonTponbhas pabora «Pemenue nuddepeHnanbHbIX
YpaBHEHUM C MOCTOSSHHBIMU KO PHUITMEHTaMI

9. |5 8 KonTposnbHas pabora «HucioBbIe PSIbI

10. |5 10 KonTponbHas pabora «J[BoitHbIE HHTErPAIBI
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11. |6 11 KontponbHas pabora «OCHOBHBIE TEOPEMBI TEOPUU
BEPOATHOCTEW»

12. 11 KonTtponbHas padora «CiryqaiiHble BETUYNHBD)

2.2. PyOe:kHbIN KOHTPOJIb
PyOexxHbIii KOHTPONbh I KOMIUIEKCHOTO OIICGHWBAaHMS YCBOCHHBIX 3HAHUM,

OCBOCHHBIX YMEHMH M NpPUOOPETEHHBIX BIAJACHUI NPOBOIUTCS B (hopMe pyOeKHOTO
TECTUPOBaHUA (ITOCJIE M3YUYEHHUS KAKAOrO MOAY/IS yd4eOHOM NHUCUUMIUIMHBI). PyGexxHoe
TECTUPOBAaHUE NPOBOJAUTCS LIEHTPAIM30BAHHO U1 BCEX TPYIII, M3YYarOIIUX IPEAMET B
JaHHBIM MOMEHT. 110JTHBIN epeYeHb TECTOBBIX BOIPOCOB IO KAXKIOMY MOZYIIIO 3arpyKeH
B cucTeMy KoMnbrorepHoro tectuposannss CKT ITHUITY.

2.2.1. Py0exxHoe TecTUpOBAHME

Cornacao PIIJ[ 3ammanupoBaHo 6 pyOSKHBIX TECTHPOBAHUMA ITOCIE OCBOCHHS
CTYIEHTaMHM Ka)KJI0r0 MO JUCLIUIUIAHBI.

TumoBble mKana W KPUTEPUU OLEHKU NpuBeaeHbl B obmeil yactu DPOC
o0Opa30BaTeIbHON IPOTPaMMBI.

2.3. [IpomexyTOoUHAs aTTecTANUA (MTOTOBBINi KOHTPOJIb)
Jlomyck K MpOMEKyTOYHOM aTTeCTalMy OCYILIECTBIISIETCA IO PE3YJIBTaTaM TEKYIIETO
1 pyOeKHOTO KOHTPOJIS. YCIOBUSMU JOMYCKa SIBJISIOTCS YCIEIIHAs cAada BCEX pacyeTHO
- rpaprueckux padoT U MOJIOKUTENIbHAS MHTErpalibHAs OLICHKA 10 pe3yJibTaTaM TeKYLIEro
1 pyOEKHOTO KOHTPOJIS.
[IpoMexxyTouHas arrectanus no AucuuIuinie, cornacHo PITJI, mpoBoguTcs B Bue
g depeHIpPOBAaHHOTO 3a4eTa U 3K3aMEHa YCTHO 0 OMJIeTaM.
a) IludppepeHIMpPOBAHHBIN 3a4eT.
JudbdepenniupoBaHHbIiA 3a4€T MO TUCIUIUIMHE MPOBOIUTCA B CleAyoIIe hopme:
CTYIEHT JOJDKEH OTBETUTh Ha OIMH Teoperndeckuil Bompoc (TB) v BBINOIHUTH OJHO
npaktuyeckoe 3aaanue (I13).

0) IKx3amMeH.

DK3aMeH TPOBOAUTCS B yCTHOW (opme mo Ouneram. buner comepxkut nBa
TEOPETUYECKUX BOMPOCA U OJHO MPAKTUYECKOE 3aJJaHUE

buner comepxkut 2 teopernueckux Borpoca (TB) mist mpoBepkHd yCBOECHHBIX
3HaHUW U Tnpakthdeckoe 3ananue ([13) mud nmpoBepkM OCBOEHHBIX YMEHHH U
MPUOOPETEHHBIX BIAJICHUMA BCEX 3asIBICHHBIX TUCIMIUIMHAPHBIX KOMITCTCHITHM.

buner dopmupyercs Takum 00pa3oMm, 4UTOOBI B HEro MOMadd BOMPOCH M
MpaKkTUYECKHE 3aJaHusl, KOHTPOJUPYIOIIME YPOBEHb CHOPMHUPOBAHHOCTU  6CeX
3asIBICHHBIX AUCIUIUVIMHAPHBIX KoMmiereHuuid. dopma Ouiiera mpeacTaBieHa B 0oOIIeH
gactu ®OC 06pa3oBareabHON NPOrpaMMBI.

2.3.2. Ulkanabl ouUeHMBAHUS Ppe3yJbTATOB OOyYeHHs] Ha JK3aMeHe
augdepeHIMPOBAHHOM 3a4eTe

Onenka pe3yapbTaToB O0y4YeHHS MO JUCHUIUIMHE B (oOpMe  ypOBHSA
c(OPMUPOBAHHOCTH KOMIIOHEHTOB 3HAMb, yMemb, 81a0emb 3aABICHHBIX KOMIIETEHIIUI
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npoBOAMUTCA 1O 4-X Oa/NIbHOM IIKajle OLIEHWBAHUS MyTeM BBIOOPOYHOTO KOHTPOJS BO
BpeMs n1udPpepeHIupoBaHHOrO 3a4eTa U SK3aMeHa.

TurnoBsie MIKana ¥ KPUTEPUH OLICHKH PE3YIbTaTOB 00YUYEHHS MPH Cllaue dK3aMeHa U
¢ depeHIInPOBAHHOTO 3a4eTa AJisi KOMIIOHEHTOB 3HaAMmMb, yYMenmbs U 81a0emyb TPUBEICHBI
B 001el yactu @OC 00pazoBaTesbHON IPOrPaMMBI.

3. Kpurepun oneHuBaHusi YPOBHSA C(HOPMHUPOBAHHOCTH KOMIIOHEHTOB H
KOMIIeTeHI M

3.1. Ouenka ypoBHsi c)OPMUPOBAHHOCTH KOMIIOHEHTOB KOMIIEeTEHIIUI

[Ipu oneHke ypoBHS cPOPMHUPOBAHHOCTU KOMIIETEHIMH B paMKax BBIOOPOYHOTO
KOHTPOJIA IPU dK3aMeHEe U AUPPEpEeHIUPOBAHHOM 3a4€T€ CUUTAETCS, YTO HOTYYEHHAs
OYeHKa 3a KOMNOHEHmM NposepseMol 6 Ouleme KoMnemenyuu o0000waemcs Ha
coomeemcmeyiowuti. KOMNOHEHm 6Cex KOMNemeHyull, Qopmupyemvlx 8 pamrkax OaHHOU
VUeOHOU OUCYUNTIUHBL.

TunoBele KpUTEpUM W IIKAJIbl OLEHUBAHUS YPOBHA C(HOPMHUPOBAHHOCTHU
KOMIIOHEHTOB KOMIIETCHIIMI mpuBeaeHbl B 00meil yactu P@OC obpa3zoBarenbHOU
IPOrpamMMBlI.

3.2. OueHka ypoBHsl ¢(p)OPMUPOBAHHOCTH KOMIIETEHIH A

OO611as orieHKa ypoBHS CQOPMUPOBAHHOCTH BCEX KOMITETEHLIUNA TIPOBOAUTCS IMTyTEM
arperupoBaHMsl OLIEHOK, IIOJyYEHHBIX CTYJEHTOM 3a Kax/Iblii KOMIOHEHT (DOPMHUPYEMBIX
KOMIIETEHIIMM, C y4YeTOM pEe3yJbTaTOB TEKYIIEro M pPYOEKHOrOo KOHTPOJS B BHJE
MHTETPAIIbHON OIIEHKH 10 4-X OayIbHOM 1IKajie. Bee pe3ynbraTel KOHTPOJIS 3aHOCATCS B
OLICHOYHBIM JINCT W 3aloJIHAIOTCS NPENoJaBaTeleM II0 MTOraM IPOMEKYTOYHOH
aTTECTALUH.

dopma OLIEHOYHOTO JIMCTa U TPEOOBAHMSI K €T0 3all0JHEHUIO TPUBEACHBI B 001IeH
gactu ®OC 00pa3oBareabHON NPOrpaMMBI.

IIpu QopmupoBaHUM HUTOrOBOM OLEHKH IPOMEXKYTOUHOW AaTTEeCTallMd B BHUJE
K3aMeHa U JAU(PPEpPeHIIMPOBAHHOTO 3a4eTa MCHOJB3YIOTCS THUIOBBIE KPUTEPHH,
npuBeAeHHbIe B 0011ei yactu @POC o6pazoBaresibHON TPOrPAMMBI.



3AJIAHUSI I1O OBPA3OBATEJILHOM TPOT'PAMME

. Komnere
[IpaBuiIbHBIN OTBET Coneprkanue Borpoca
H-LUS
napaboJIu4ecKoro
P - VYpaBHeHue 8y’ —5x+6y+7 =0 ONpenesseT KpUBYIo ... OIIK-1
[IpousBeneHue matpuil 4B onpenenaeHo, eCliv Yuclo ...
CTOJIOLIOB, CTPOK P A Tpui Pedl ) OIIK-1
MaTpulbl A paBHO YHCIY ... MATPUIIBL B
O THOI Ecnu 1Ba BekTOpa nexar Ha ... IpsIMOM UJIn
’ IapajijleIbHbl HEKOTOPOH IIPSMOM, TO TAKUE BEKTOPBI OIIK-1
KOJUIMHEAPHBIMU
HAa3bIBAKOTCH ... .
C pa3acIsIOIMUMHUCH C IIOMOIIBIO ITOACTAHOBKHA U = % OIHOPOAHOC YPABHCHHC OIK-1
[IEPEMEHHBIMU
IIPUBOAUTCS K YPABHEHUIO ... ... ...
[IpousBoaHas pyHkmu y = f(x) B TOUKE Xg paBHa ... yria
TAHTEHC »
Y . HaKJIOHA ..., MPOBEJEHHOM K Tpaduky pyHkiuu y= f(x) B | OIIK-1
KacaTeabHOU
Touke (xg, f(xp)).
Tpu BeKTOpa TUHENHO ..., €CJH ... IPOU3BEACHUE ITUX
3aBUCHMBI,
BEKTOPOB PaBHO HYITIO OIIK-1
CMEILIaHHOE
CTHOr IIpenen OTHOLICHUS ... IPUPAILICHHUS Ayz TI0 Y (QyHKINH
., z=f(x,y) k npupamenutro Ay, 1npu cTtpemseHun | OIIK-1
IIPOU3BOJHOU ¥
IIOCJIEHETO K HYJI0, Ha3bIBAETCS YACTHOM ... 11O Y .
VYpaBHenne Y=KX ompenenser NpsAMYyr0, ITPOXOIs
HayaJio KoopauHaT p y pea PAMYIO, 1 AATIYIO OIIK-1
yepes ... ...
o X=X - -1 OIIK-1
Ecmm nois mpsimoit 0o - Y=™Yo _ % Y INIOCKOCTH
pstmMast m n p
MIPUHAJIEKUT Ax+ By +Cz+ D =0 BrItoIHEHBI yciioBUA AmM+Bn+Cp=0 u
IJIOCKOCTH AX,+By,+Cz,+D=0, 10 ...
[TocnenoBaTeIbHOCTD, B KOTOPOM KaK bl ocaeayrommii | OIK-1
MOHOTOHHO
. 9JIeH OO0JIbIIIE TIPEABIAYINEro, Ha3bIBACTCH ... ...
BO3pacTarollen
OIIK-1
nupdepenipyema | Ecnm Qynknus ... y = f (x) B TOYKE X = X,, TO OHA ... B
HEIPEPLIBHA 3TON TOYKE
OIlK-1

JUIMHE TYTU

KpuBonuHenHbI HHTETpall MEPBOTO  poja If(x, y)dl
L

Ha3bIBAIOT HHTCTPAJIOM IIO ... ...




Ecnu obmacte uHTErpupoBaHus V TMpencTaBisieT coOoif
ap WM IIapoBOE€ KOJIBLO, TOTAA IIPYU BBIYMCICHUHN

OIIK-1

cepruaeckum TPOWHOTO HHTErpajia ﬂj f(x,y,z)dxdydz 1enecoobpa3zHo
KOOpJIWHATaM v
MEPEUTH K ...
i} ) OIIK-1
HEeBBIpOXKIeHHONW | OOpaTHas MaTpuIla CyliecTBYeT ISl JII00OH ... ...
MaTPHIIbI
MuHOp 3/IeMEHTa MaTPHIIBI Y€TBEPTOTO MOPSIKA €CTh OIK-1
TPETHEro MOPSIKA | OMPEACTUTENb. ..
OIIK-1
Jlnist Haxoxk/ieHns oO1ero perenus ypasHeHus y” = f (x),
TpH pasa
PP TpeOyeTcst MPOMHTETPUPOBATH €T MOCIIEIOBATEIBHO ... ...
3anava HAXOXKICHHS peIICHHMS cuctembl | OIIK-1
dy. .
3 Wi _ f (X Y0 Yo ¥y )si =10, YIOBIIETBOPSIOIIETO
3amadent Komm dx
Ha4aJIbHbIM YCIIOBUAM Y, (X, )= Y, , HA3bIBAETCA ... ... .
Ecmn dynkmus z = f(x,y) mocruraer B Touke M, (X,,Y,) | OIK-1
OHH 00pAIafoTCsA B | KCTPEMyMa U YaCTHBIC TPOU3BOIHBIE IIEPBOTO MOPAIKA B
HOJIb TOUKE (X, Y,) CYHIECTBYIOT, TO ... ... ... ...
COBOKYITHOCTb TOYEK IUIOCKOCTH(X,y), TIpu KoTopbix | OIK-1
00J1aCThIO
onpezensercs (ynxuus z=f(X,y), Ha3bBaeTCs
OTpeICTICHUS
byakuuu f
Eciu ¢ynkumus F(X) sBisteTcst mepBooOpasHoit as OIIK-1
ynxuun f(x), To coBOKynHOCTb QyHKIMHA F(X)+C, Te
HEOIpe/IeIeHHBIM
HHTErpaoM C - MPOM3BOJIbHASI KOHCTAHTA, HA3BIBAETCA ... ... oT
Gynkun f (x)
_ 2 2 3
Oo6mnacTeio onpeaeeHust GyHKIUU Z = X- \/ (X +y - 9)
3 OIIK-1
SBIISICTCSI KPYT paamyca
Ecim  nuneliHoe onHopoaHoe auddepeHimairHoe
2 ypaBHEeHUE umeeT BUA 5y" —10y'—y =0, To cymMa OTTK-1
KOpHEH ero XxapakTepUCTHYECKOT0 YpaBHEHHS paBHa ...
h 3
65 3HaueHKME UHTErPana I 4(x+2) dx pasHo... OIK-1

0




(DyHKI_[I/IH y= ax2 SIBIISICTCS pCIICHUEM

-7 nuddepeHIuanbHOro ypapHeHus y' — 3y —7x npu a OINlK-1
X
PaBHOM ...
4
WNurerpan I VX gy NPUBOJUTCS K MHTErpaily oOT
1+24/x
4 OIIK-1
palMoOHATILHONW (DYHKIIMHU MOJCTAHOBKOUN Z :5/; , ecima K
paBHO. ..
dx 1, [5x-2
10 PaBeHncTBO '[ ———=_—1In + C BBITNIOJIHEHO,
25x° -4 2a |5x+2 OIIK-1
€CJIi & PaBHO...
Eciu Z=3X’Y+InX , To 3Hauenue a B Touke M (1; 3)
19 ’ ox OTIK-1
paBHO. ...
0 CkajJsipHOe MpOHM3BEACHHWE BEKTOpOB a={;3;-1} u OITK-1
b = {3;-2;-3} paBHO
2X+2y+2=-1,
0 CymMmmMma pelieHuii X, Y, Z CUCTEMBI | 2X+Yy+6z=5 paBHa OIIK-1
3X+3y+z=-2
Pacctrossame ot Toukm < M(-124) 10 TJIOCKOCTH
2 OIlK-1
2X+Yy+2z—-2=0 paBHO
5 =-3)(-2 1
-39 Omnpenenurens MaTUIHI A, Tie A = L 2|l g 4|PaBeH OTIK-1
4.2 T
=Ctg "X =
0 Ecim Y g X", to 3Hauenue Y ( 2) PaBHO... OLK.1
13 .02
Tesno nBmXKeETCS MO 3aKOHY S = Et +2t7 -10_ Ero
24 OIIK-1
yckopenue B MoMeHT Bpemenu t =10 pasho ...
1 BeposiTHOCTE 10CTOBEpHOTO COOBITHS paBHA OIIK-1
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[Ipn nHabope TenedoHHOrO HOMEpa aOOHEHT 3a0bLT JIBE
nocjenHue MUQpbl U HaOpal uX Hayaady, MOMHS TOJBKO,
9TO 3T MUQPHI HEYETHBIC U pa3Hble. BeposSTHOCTH TOTO,
4TO HOMEp HaOpaH MPaBHILHO paBHA

OIIK-1

Anrebpanueckoe 1onoiaHeHUe Az JJIEMEHTA d13 MAaTPUILIbI
1 3 2

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

OIIK-1

12

Ecau BexTop a = 26, A>0, b= 1 2; 3 \a\ ZF TO

CyMMa KOOpJMHAT BeKTopa d paBHA

OIIK-1

Kpuas X* + 4y’ =C sBusercs ypaBHEHHEM IUINIICA C
noayocsimu 2 1 1, eciu C paBHO

OIIK-1

Ecnu x =a touka pa3psiBa QyHKIIUU
X+2, X<-2

2
y=494-X,-2<X<2 10 3navyenne a paBHoO...
4—X, X>2

OIIK-1

6,5

ITnockoctn AX+Yy—-4z2—-3=0m 2Xx—-y+32—-3=0
NEPHEHAUKYIISPHBI PU A paBHOM...

OIlK-1

(9:9)
(7;6)
(7:7)
(6;9)

JlaHbI KOOPAMHATHI TPEX BEPIIMH MapalieorpaMMa
ABCD: A(0;1), B(1;0), C(7;8). Bepuuna D umeer
KOOPINHATBHI

OIlK-1

I—‘0-||©8 o

on* +5n° +7
3Hauenue npexena 1M 9 PaBHo ...
n—» 5n° +5n° +1

OIIK-1

J3rx -2

3nauenue npepena lim ——— pasuo ...
V10 + X

x»13_

OIlK-1




(4;-1) Jlnst npuBeieHust ypaBHEeHUsT Y —8y —x+15=0 K OIIK-1
(-4;-1) KaHOHUYECKOMY BUAY, HEOOXOUMO BBITIOJHUTD
(-1;4) npeoOpa3zoBaHue MapaieIbHOTO MEPEHOCa CUCTEMBI
(1;-1) KOOPJAWHAT B CUCTEMY C LIEHTPOM B TOUKE ...
JorapupMUIECKOM OIIK-1
byHKIAH
CTEeNeHHOM
GyHkuuun
WNurerpupoBanue mpocrtedied  apoou A - k>1
ITOKA3aTEIIbHOU -
yHKIHH IPUBOJUT K ...
obpaTtHoOM
TPUTOHOMETPUYECKO
i byHKIIMIKH ~ —
ApKTaHIEHC
0 o 2 2 OHK'l
1 OpauHaTta KpUTUYECKOM TOUYKM (PYHKIUU Z = X"+ YY" — XY
1 paBHa ...
-2
pacxoguTcs OIIK-1
aBen —
P 4 -
dx
T HNurerpan .[—2
paBeH > oX2 +4
paBeH T
4
OIIK-1

Pl CXOIUTCS

Pl pacxoauTcsi

PAI MOXKET, KaK
CXOJUTHCS, TaK U
pacxoauThCs

BOIIPOC O
CXOJIUMOCTH
OCTaeTCs
OTKPBITBIM.

Ecmu IIpH UCCIICAOBAHNHU Ha CXOAUMOCTD
3HAKOIIOJIOKUTCIIBHOI'O YN CJIOBOTO psAid IO IIPU3HAKY

. u
JanamGepa ycraHoBjieHo, uro lim—" =2 ro...

N—o0 u
n

10




10

JlecsTslit ieH pana ZE PAaBEH ...
n

n=1

OIIK-1

15
18
10

Uurerpan I I y’dxdy, rme o6macte D  orpanuueHa
D

maausMu Y =3, Y =0, Xx=1, x=3, paBeH...

OIIK-1

11




