MuHucTepcTBO HAyKH U BbIciIero oOpazoBanus Poccuiickoit @eaepannu
®denepanbHOE TOCYIAPCTBEHHOE aBTOHOMHOE 00pa30BaTEIbHOE YUpPEKICHNUE
BBICIIETO 00pa30BaHUs

r,s IepMcKkuii HAMOHAJIBHBIN UCCIEA0BATEIbCKHI
L] N
ITHHITY MOJIMTCXHUYCCKHU YHUBCPCUTCT

YTBEPXKJIAIO

[TpopexTop mo oOpa3zoBaTeIbLHOM
NEATeIIbHOCTH

N.}O.YepHukosa
«20» ceHTa0ps 2024 .

PABOYASA ITPOT'PAMMA JUCHUIIJIMHBI

JIncuuninHa: MaremaTuka
(HaMEHOBaHME)
®opma 00yyeHUA: OYHas

(04YHas/0YHO-3209HAS/320THAS )

YpoBeHb BbICHIET0 00pa30BaHUS: OakanmaBpuar

(6akanaBpuart/crienaIuTeT/ MarucTpaTypa)

OO0mast Tpy10éMKOCTD: 432 (12)

(uacel (3E))

HanpasJieHue NoaAroTOBKH: 09.03.04 IIporpamMHast HHXKEHEPUS

(ko1 ¥ HAUMEHOBaHKE HAIIPABJICHU)

HanpagBjieHHOCTB: [Iporpammuas unxxkenepus (o6t npoduis, CYOC)

(HammMeHOBaHME 00Pa30BATEILHOM MPOTPAMMBI)

[Tepmb 2024



1. O0mue MoJI0KeHu

1.1. leau u 3aa44 TUCHUILJIMHBI

OcBOeHHE CTYJCHTaMHU OCHOBHBIX METOJIOB MAaT€MaTHYECKOro ammapaTa, HEOOXOAMMOTO AJs H3y4YeHHs
0OLIETEOPETUUECKUX U CIEUUANbHBIX UCUUIUIMH; Pa3BUTUE JIOTMYECKOTO MBIIUICHUS; TOBBIIICHUE
oOuieil mMareMaTH4ecKod KyibTypbl; (OpMHUpPOBAHHE HABBIKOB (opManM3allMd MOJENEH peaabHbIX
[IPOLIECCOB; AaHAJIU3 CUCTEM, ITPOLIECCOB U SIBJICHUN IPU NOUCKE ONTUMAIbHbBIX

pemieHUi W BBHIOOpE HAWIYUYIIMX CHOCOOOB peanu3alii 3TUX pEIIeHH; BBIpa0OTKAa YMEHUH U
MCCIIeJIOBATEIHCKIX HABBIKOB aHAJIM3a MPUKIIATHBIX 3a/1a4.

dopmupoBaHHe 3HAHUH B 00JIACTH:

- aHAIUTUYECKOW T€OMETPUU H JIMHEHHOM anreOpsl;

- muddepeHnnanbHO reOMeTpUH KPUBBIX M TOBEPXHOCTEH;

- TEOpUH MOCJIE0BATEIBHOCTEH U PSIIOB;

- i depeHInanbHOT0 U HHTErPaJIbHOTO UCUUCIICHMUS;

- nupepeHnnanbHbIX ypaBHEHUH;

- TEOpUH BEPOSITHOCTEH, MAaTeMaTU4YEeCKOM CTAaTUCTHKU M CIIy4alHBIX IPOLIECCOB, CTATUCTHUYECKUX
METOI0B 00paOOTKH IKCTIEPUMEHTAIILHBIX TaHHBIX.

DopMUpOBaHUE YMEHHU:

- UCTOJB30BaTh MATEeMATUYECKHH S3bIK M MATEeMAaTUYECKYI0 CHUMBOJIMKY IMPH PEIICHHUH MPAKTHUYECKUX
3agay;

- HCTIOJIb30BaTh MAaTEMaTHYECKHUE METOIbI M MOJEIH MPHU PElIeHUN TPOo(ECCHOHANBHBIX 3a/1a4;

- IPOBOAMTD aHAIN3 (PyHKLUH;

- pemaTh TuddepeHnranbHbIe ypaBHEHUS U cHCcTeMbl AU (epeHInaabHbIX YpaBHEHUH TPUMEHUTENIBHO K
peaIbHBIM IIPOLIECCAM;

- IPUMEHATH BEPOSTHOCTHO-CTATHCTUYCCKHUH ITOIXOT TIPY PEIICHUH TEXHUYECKUX 3a]1ad;

- ACTIOJTb30BaTh MAaTEMATHYECKHUE METOIBI M MOJETH B TEXHHUECKUX MPHIIOKECHUSX;

- 00pabaThIBaTh SMIUPUIECKUE U HKCIIEPUMEHTAIIbHBIC JaHHBIE.

®opMUpOBaHUE HABBIKOB:

- ACTOJIb30BAaHUSI MaTEMaTHYECKOTO ammapara, He00X0AUMOTO JUIsl U3YUeHHs JPYyTUX (yHIaMEeHTaIbHbBIX
TUCLIMILINH, CIIELKYPCOB, a TaKXe /Ul padoThl C COBPEMEHHOM HAyYHO-TEXHUYECKON JINTEPATYPOii;

- IPUMEHEHHUS] METOJI0B MaTeMaTHYECKOT0 aHAIN3a TIPU peIIeHHH TPo(eCcCHOHABHBIX 33/1ay;

- UCTIOJIb30BaHMS METO/I0B AaHATUTHYECKON TeOMETPUH ITPH PELICHUH NMPO(ECCHOHATIBHBIX 3a/1a4;

- peIeHus YNCICHHBIMA METOIaMH cucTeM nuddepeHranbHbIX 1 anredpandeckux ypaBHCHHH;

- IPUMEHEHUST METOI0B TEOPHH BEPOSITHOCTEH M MAaTEMaTHIECKON CTaTUCTHKH;

- WCIOJB30BaHMS MAaTEMAaTHYECKUX, CTATUCTUYECKUX M KOJMYECTBEHHBIX METOJOB DPELICHHS THUIOBBIX
MpodecCUOHATBHBIX 33]1a4;

- TIPUMEHEHHsI METOJ0B OpraHU3al[MK BBIYUCIUTEIBHBIX SKCIIEPUMEHTOB B 00JAaCTH MPOQecCHOHATBEHOM
NEeSATENbHOCTH.

1.2. M3yuyaemblie 00bEeKTbI U CIUTIINHbBI

*MaremaTnueckue 00BEKThI(MATPHUIILI,BEKTOPA,T€OMETPUICCKHE 00pa3bl,(PyHKIIMU OJHOW M HECKOJIBKUX
MEePEMEHHBIX, ITOCIIC0BATEIIBHOCTH, PSIIbI, MU GEpEeHITNATbHBIC YPABHEHNU );

*Onepanuu  HaJg OOBEKTAMH W XapaKTEPUCTHKH OOBEKTOB (TIpeell, HEeNpEephIBHOCTH, OIEPAIHH
b depeHINPOBaHNS M HHTETPUPOBAHUS, SKCTPEMYMBI U T.11.);

*OCHOBHBIC MaTEMAaTHYECKUE METOJIBI UCCIICIOBAHUS 00BEKTOB;

*MaTemMaTH4YeCKHE MOJICITH THITIOBBIX MPOPECCHOHATILHBIX 3a/1a4;

*Crioco0bI hopManu3aiuy peayibHbIX SBICHHIA;,

*OCHOBHBIE MTOHSTHUS U METOJIbI TCOPUH BEPOSTHOCTEH U MaTEMaTHIECKON CTATUCTUKH.

1.3. BxogHblie TpeOoBaHus

|He MIPeTyCMOTPEHBI




2. Ilnanupyembie pe3yJbTAThI 00yUYeHUS MO JUCHHUILIIINHE

IInanupyemsele pe3ynbTaTsl

Nupukatop nOCTHKEHUS

K Wnpeke 6 KOMIIETEHLIUH, C KOTOPBIM CpenctBa
OMIICTCHIHA HHIIKATOpa OOYHCHHA MO IMCIHIIINHE |\ ryecenpl MJIaHUPYyEMBbIE OIIEHKH
(3HATB, YMETS, BIIAJCTE) pe3yabTaThl 00yUeHUS
OIIK-1 N-10I1K-1 |[3Haer: 3HaeT OCHOBBEI MAaTEMATUKH, |DK3aMcH
b

-OCHOBHBIE TTOHSTHUS U
METObI TUHEHHON 1
BEKTOPHOI anreOpsl;

- OCHOBHBIE MTOHATHUS
AHAJMTUYECKON TeOMETPHU
Ha MJIOCKOCTH U B
MPOCTPAHCTRBE;

- IPaBUJIA U METOJIBI
BBIYKCIICHUS TIPEJICIIOB,
g depeHnpoBanus,
OCHOBHBIE METO/IbI
UCCIIeIOBaHUS (PYHKIUI
OJHOU MEepEeMEHHOM C
[TOMOIIBIO TIPOU3BOIHOI;
-METO/Ibl HHTETPHPOBAHUS
(GyHKINHU OTHOM
nepeMEHHOM;

-TIpaBHJIa U METOJIBI

g hepeHIupoOBaHUSI
(YHKIIUU HECKOIBKUX
NIepEMEHHBIX;

-OCHOBHBIE THIIBI
OOBIKHOBEHHBIX
mddepeHnnanbHbIX
ypaBHEHUI;

-OCHOBHBIE TTOHSTHUS U
TEOPEMbI TEOPHU
BEPOSATHOCTEN U
MaTeMaTHYeCKOn
CTaTUCTHKH.

(U3KKH, BEIYNCITUTEITHHON
TEXHUKU U
[IPOrpaMMHUPOBAHMS




Kommerenmnus

Munexc
WHIUKATOpa

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

Nupukatop nOCTHKEHUS
KOMIETEHIUU, C KOTOPBIM
COOTHECEHBI TNIAHUPYEMbIC

pe3ynbTaThl O0y4YCHUS

CpenctBa
OLICHKHU

OIIK-1

WJ1-2011K-1

YMeer:

- BBITIOJTHATH JICHCTBHS HAJ
MaTpULIAMHU U BEKTOPAMH,
MCCIIEI0BATh CUCTEMBbI
JTMHEWHBIX areOpanyecKux
ypaBHEHUI, pelaTh 3a1a4u
AQHAJIMTUYECKON r€OMETPHH;
-nuddepeHmpoBaTh
(YHKINIO, HAXOAUTh
HanboubIee 1 HaUMEHbIIIEe
3HaYeHHE (PYyHKIUH,
HCCIen0BaTh (QYHKIUIO
OJIHOM JAECMCTBUTEIBHON
TIEPEMEHHOM;

-BBIYHCIIATH OIIPE/IECTICHHbIE
1 HEOIIPEJICIICHHBIE
WHTETPaJIbI,

-HaXOJIUTh TIPOU3BOJIHBIE,
PKCTPEMYMBbI (QYHKIUH
HECKOJIbKHX TIepEMEHHBIX;
-MCCIIeI0BaTh YNCIIOBbIC
pAIBL;

-BBIYHUCIIATh BEPOSTHOCTU
COOBITHIA, HAXOAUTH 3aKOHBI
pacrpeneneHus Ciry4ailHbIX
BEJIMYWH, UX YHCIIOBBIC
XapaKTEepPUCTUKU, HAXOJIUTh
CTaTUCTUYECKHE
XapaKTEePUCTUKU U3y4aeMBbIX
BBIOOPOK, BBIABHTaTh U
IPOBEPSTH CTATUCTUYECKHE
TUIIOTE3BI.

YMeeT pemarb CTaHoapTHBIE
MpoQeCCUOHATILHBIC 3aa9H C
MIPUMCHCHUEM
C€CTCCTBCHHOHAYYHbBIX U
OOIIENH)KEHEPHBIX 3HAHHIH,
METOJIOB MAaTEMaTHYECKOTO
aHaJIM3a U MOJICITUPOBAHUS

Tect

OIIK-1

WJ1-30TIK-1

Bnaneer:

-HaBbIKAMHU PEIICHUS
anreOpanvecknx ypaBHEHUH,
HaBBIKAMU pEIICHHS 3a7a4
10 AHAJTUTUYECKOU
reOMETPHUH;

-HaBBIKAMU UCCIIEOBAHUS
(YHKIIH ¢ TOMOIIIBIO
MPOU3BOIHOM MEPBOTO U
BTOPOTO MOPsIJIKa HAaBBIKAMHU
peleHns 3a1a4 U3 pas3ieinoB
mQGepeHITNATBHOTO H
WHTETPATLHOTO

Bnaneer HaBbIKaMu
TEOPETHIECKOTO
HKCIIEPUMEHTAIILHOTO
WCCIIeJOBaHUsI OOBEKTOB
mpodeccuoHaIbHON
JIeSITeIIBHOCTH

PacueTHo-
rpaduaeckas
pabota




Nupukatop nOCTHKEHUS
Wunexc TLtanupyemeLe pesyIbTaThl KOMIIETEHLIUH, C KOTOPBIM Cpencrsa
Komnerennus iHMKaTOpA OOY9CHHS IO IMCLMIIIHHE | (oo o pyeMbIe OLEHKH
(3HaTs, yMeTE, BIaeTh) pe3ybTaThl 00yUeHUs
VCYHCIICHHS,
-HaBBIKAMHU TIOCTPOSHUS
MaTeMaTUYECKON MOJEIH
TUIIOBBIX
poecCuOoHaIbHBIX 3a/1a4 U
COJIEpKaTENIbHOM
MHTEpIpETaun
[OJIy4YE€HHBIX PE3yJIbTaTOB
- METOJIaMH PEeIICHUS
OOBIKHOBEHHBIX
g hepeHInanbHbIX
YpaBHEHUI];
- METOJIaMHU OpraHu3alun
BBIUMCIIUTEIbHBIX
SKCIIEPUMEHTOB B
podeccuoHaIbHON
eI TeTLHOCTH.
3. O0beM U BuABI yUeOHOI padoThI
Pacnipenenenue
N Bcero [0 CEMECTPAM B Hacax
Bun yuebHoit paboTh
4acoB Howmep cemecTpa
1 2
1. [TpoBenenue yueOHbBIX 3aHATHH (BKITIOYas IpOBE/Ie- 170 80 90
HUE TEKYLIEro KOHTPOJIS yCIIEBAEMOCTH) B (hopMe:
1.1. KonTakTHas aynutopHas paboTa, u3 HUX:
- nexuuu (JI) 64 32 32
- taboparopHeie padoTsl (JIP)
- IPAKTUYECKHE 3aHATHUS, CEMUHAPHI U (W) APyTUE 98 44 54
BHJIbI 3aHATHH cemuHapckoro tuma (I13)
- KOHTPOJIb caMocTosiTesbHOM paboThl (KCP) 8 4 4
- KOHTpOJIbHAsI paboTa
1.2. CamoctosrensHas pabota ctyaentoB (CPC) 226 100 126
2. IIpoMmexxyTouHas aTTecTarus
DK3aMeH 36 36
JuddepenimpoanHsbiii 3aueT 9 9
3auer
Kypcosoii mpoexT (KII)
Kypcoas pa6ora (KP)
OO01mas TpyT0eMKOCTh JUCIIATUIIHHBI 432 216 216
4. Conepxxanue TUCUUIJINHBI
Ob6pem
O06beM ayTUTOPHBIX BHEAYIUTOPHBIX

HanmeHoBaHue pa3ieioB TUCHUILTHHBI C KPATKUM
CoZIepKaHuEM

3aHSITUH 110 BUJaM B dacax

3aHATHUH 10 BUJIAM

B yacax

a1 | gp | m3

CPC




HawnmenoBanue pa3aciioB JTUCHUIIIIMHBI C KPATKUM
COJIep)KaHUEM

O06beM ayTUTOPHBIX
3aHSTHI 10 BHIAM B 4acax

O0BeM
BHEAyIUTOPHBIX
3aHATHN 110 BUIAM
B Yacax

1 | gp | m3

CPC

1-i1 cemecTp

Jlunetinas anre6pa

16

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

Bekropnas anrebpa

18

Tema 3. BexTopHble BenmnunHbl. JInHelHBIE oniepanum
HaJl BEKTOpaMH.
Tema 4. HenuneitHbie onepanyu HaJl BEKTOpamH.

AHaTUTHYECKasi TeOMETPHs

30

Tema 5. YpaBHEHUE JIMHUU Ha TIJIOCKOCTH.
Tema 6. YpaBHEHHs IUIOCKOCTH, IPSIMOI1 B
[IPOCTPAHCTBE.

Tema 7. Kpuble Broporo nopsjka.

BBe/ieHre B MaTeMaTHYECKHIA aHAIU3.
JluddepennmanbHoe HcUUceHne GyHKINH 0THON
[MepEMEHHOMN

14 0 22

36

Tema 8. [Ipeaen uncnoBoil mociaea0BaTEILHOCTH.

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

Tema 10. [Ipon3Boanas GyHKIMI OAHON IEpEMEHHOM.
Tema 11. uddepennuan. OcHOBHBIE TEOPEMBbI

¢ depeHInanbHOr0 HCUUCIICHUS.

Tema 12. MccnenoBanue GyHKIUNA OHON IEPEMEHHOM.

NTOI'O no 1-my cemectpy

32 0 44

100

2-#1 cemecTp

WuTerpansHoe ucunciaeHne QyHKINH 0THON
rnepeMeHHoN. KomIiekcHbIe yncna u JeHCTBUS HaJl
HUMU.

12 0 16

41

Tema 13. HeonpeneneHHbIH HHTETpaL.

Tema 14. Knaccel uHTErpupyemMbIx (pyHKLIUH.

Tema 15. OnpeneneHHblil HHTETpAI.

Tema 16. ['eomeTpuueckue u HU3NIECKUE TIPHITIOKCHUS
ONpeAEICHHOI0 UHTErpaIa.

Teopust pyHKIMN HECKOTBKUX nepeMeHHbIX. Judde-
pEeHIMATbHAsi TEOMETPHSI KPUBBIX U IIOBEPXHOCTEH.

20

Tema 17. @yHKIIMN HECKOJIBKUX MEPEMEHHBIX. YacTHBIE
MPOM3BOHbBIE (DYHKIIMN HECKOJIIBKUX NTEPEMEHHBIX.
Tema 18. DxcTpeMyMsbl (DyHKIIMH HECKOJIBKUX
[EPEMEHHBIX.




O6bvem
O06beM ayTUTOPHBIX BHEAYIUTOPHBIX
HammenoBanue pasesoB JUCIUTUIMHEI ¢ KPATKUM 3AHSATHIA 10 BHIAM B YacaX |3aHsTHi 10 BHIAM
CoZlep’)KaHUuEM B qacax
JIP 13 CPC
Jluddepennmanpabe ypaBHEHHUS. 8 0 18 28
Tema 19. JIuddepeHnmanbable ypaBHEHUS MTEPBOTO
nopsiaka, muddepeHnranbHbIe YpaBHEHNUS,
TOTTyCKAIOIIHE MOHMKEHUS TMTOPSIKA.
Tema 20. JIuneitapie quddepeHITnaIbHbIE YPABHEHHUS
BBICIIMX MTOPSIIKOB.
Tema 21. Cuctemsl qudepeHITHaTEHBIX YPaBHEHH.
Psbpl. D11€eMEHTBI TEOPUU BEPOSITHOCTEN, MaTEMAaTHYE- 8 0 12 37
CKOM CTaTUCTHKH M CITyYaifHBIX TIPOIIECCOB.
Tema 22. 3HaKONOCTOSIHHBIE M 3HAKOIIEPEMEHHBIE
YHCIIOBBIC PAIBI.
Tema 23. [Ipenmer Teopun BeposiTHOCTEH. MeTo b1
BBIUMCIICHUS BeposTHOCTeH. CirydaiiHble BETMYNHBL.
CraTucTUYecKue METOIbI 00paboTKU
HKCIIEPUMEHTANIbHBIX JTaHHBIX.
WNTOI'O no 2-my cemecTpy 32 0 54 126
WTOI'O o nucLuIninee 64 98 226

Temarnka NpUMEPHBIX MPAKTUYECKUX 3aHATUN

HanMeHoBaHUe TeMbl NIPAKTHUYECKOT0 (CEMUHAPCKOI0) 3aHATHS

1  |Boruucnenue onpenenureneid. CnoxkeHne, yMHOKEHHUE MATPHL], YMHOKEHUE MaTPHUIIbl HA YKCIIO.
Haxoxnenue panra matpuisl. Haxoxxnenue oOpaTHON MaTpUIIbL.

MaTpPHULBI).

2 |PemreHus cucTeM JIMHEHHBIX anreOpandeckux ypaBHeHUi (MeToqom Kpamepa, ["aycca, oOpaTHoi

3 |BrimosiHeHUe TUHEHHBIX omnepanuii Haj BekTopamu. PaznoxkeHnue BekTopa mno 0asucy.

4 Brraucnenue CKaJISIPHOI'0, BEKTOPHOI'O U CMECIIAHHOT'O IIPOU3BC/ICHUA BEKTOPOB.

5 HaXO)KIIGHI/Ie yriia MKy ABYMA MPSAMBIMU Ha IIJIOCKOCTH. HpOBCpKa YCJIOBHUS MAapaJUICIIbHOCTH U
MCPICHAUKYJIIAPHOCTHU IIPAMBIX. Brruncienue pacCToAHUA OT TOYKU OO HpHMOfI.

6 Brruncienue yria MEXAYy IMIIOCKOCTAMM. Pemenue 3aga4u Ha B3aUMHOE PacCIlOJIOKECHUEC HpﬂMOﬁ nu
IIJIOCKOCTHU B ITPOCTPAHCTBE, B3AUMHOC PACIIOJIOKECHUE IPAMBIX B IIPOCTPAHCTBE.

7  |BelunciieHHe mpezaesna 4YiciIoOBOM Mociaen0BaTeabHOCTH. [I[puMEeHEHNE OCHOBHBIX TEOPEM O
npeenax.

8  |Boruncnenue npenena GyHKIUU OJHON TIepeMeHHON. PackpbiTre mpocTermmx
HeonpenenéHHocTel. CBeieHre MPeAeIioB K 3aMevaTeNbHbIM U BeIUUCIeHHE uX. [IpoBepka
(YHKIIMH Ha HENPEPHIBHOCTh, HAXOKJCHUE TOYEK Pa3pbiBa (PYHKIINU.

9  BbluuciieHue NPOU3BOIHON CIOKHON (PYHKIIMU, HESIBHOW U MapaMeTpUIECKON (PyHKIIUH.
Jlorapupmuueckoe auddepeHpoBaHue.

10 |Haxoxnenue nuddepenimana GyHKIMU 0JHOM TepeMeHHO. Bpruucnenue npeiesos ¢
[MOMOIIBI0 MpaBuia Jlonurans.

11 |UccnenoBanue GpyHKIMIA U TOCTpOeHNE TPa(QUKOB.

12 |HaxoxaeHue HeolpeIeIeHHbIX HHTETPAJIOB, UCTIOIb3YsI TAOIUIBI MHTETPAJIOB U OCHOBHBIC

MCTOIbI MHTCTPUPOBAHUA: 3aMCHA HepeMeHHOﬁ, HUHTCTPHUPOBAHHUC 110 YACTAM.




HaunmeHoBaHUe TeMBbI MNPaAKTHIECCKOI0 (CeMI/IHapCKOFO) 3aHATUA

ILIL

13 |MuTerpupoBanue Ipobeii, coaepKamx KBaapaTHBIA TPEXUICH B 3HAMEHATele.

14  |MHTerpupoBaHue IpOOHO-pAIMOHATBHBIX (PYHKIINH, TPUTOHOMETPUIECKIX, HEKOTOPHIX
MPPALMOHATIBHBIX BhIPaKEHUH.

15 |HaxoxpaeHue orpene’eHHbIX HHTETPAJIOB U HECOOCTBEHHbBIX HHTETPAJIOB.

16 |[IpumeHeHHE ONpeNeIeHHOTO HHTErpaia Uil BEIYMCIICHUS TUIoaneii puryp, o0beMoB Te, UIHH
IyT KpUBOM, IJIOMIA/Iel TOBEPXHOCTH TeJl BpallleHHsI, MacChl, MOMEHTOB UHEPLIMH, LIEHTPOB
TSYKECTH TUIOCKUX TEJI, CTATUYECKUX MOMEHTOB IUIOCKHX TEl.

17  |lloctpoenue obnactu onpeneiaeHus GyHKIUN HECKOIbKUX NepeMeHHbIX. /{uddepenunpoBanue
(YHKIIMHM HECKOJIBKMX TIEPEMEHHBIX.

18  |BrruncneHue npon3BOAHON MO HANpPaBICHUIO, TpagueHTa GpyHKIH. HaxoxneHne kacaTeabHOMN
[JIOCKOCTH U HOPMAaJIM K IOBEPXHOCTH.

19 |HaxoxneHue SKCTpeMyMOB ()yHKIIMU HECKOJIKUX MEPEMEHHBIX.

20 [PemeHue MHTErpUpPYEMBIX TUTIOB NU((HepeHInaTIbHBIX YPaBHEHUH IEPBOTo nopsaka. Pemenune
nQdepeHInanbHbIX YPaBHEHUH BBICIINUX MOPSIKOB, TOMYCKAIOIUX MOHMKEHHE MMOPSIKa

21 [PemieHue TUHEMHBIX OJTHOPOJIHBIX AU PepeHIINaTbHBIX YPABHEHUHN C TOCTOSHHBIMU KOA(]-
(¢uMeHTaMu U JTMHEHHBIX HEOJTHOPOIHBIX MU hepeHIMaIbHbIX YPAaBHEHUH C TOCTOSHHBIMU
Kod(dumenTamMu co crenruanbHON MpaBoi 4acThio. MeTo 1 Bapuanuii Mporu3BOIBHBIX
[TOCTOSTHHBIX.

22 |PemeHue cucteM OOBIKHOBEHHBIX MU (HEepeHIINATBHBIX YPaBHEHHH.

23  |[MccnenoBaHHMe HAa CXOAMMOCTD YUCIOBBIX PSAJOB C MOMOIIBIO JOCTATOYHBIX TPU3HAKOB CXO-
TIMMOCTH PSAZOB C MOJIOKHUTEIBHBIMU WICHAMH: TEOPEM CpaBHEeHus, pu3Haka Jlamambepa,
WHTETPAIBbHOTO M pafuKanbHOro npusHakoB Komm. MccnenoBanue Ha aOCOMIOTHYIO M YCIIOBHYIO
CXOJUMOCTH 3HAKOTIEPEMEHHBIX PSJIOB.

24  |BblunciieHHe BEpOSITHOCTH C TOMOILIBIO TEOPEMBI CIIOKEHUS U YMHOXKEHUS] BEPOATHOCTEM,
(hopMyIIbl TOJIHOM BepoATHOCTH, popmya beiteca. [loBTopHbIe HCTIBITAaHUS.

25 |duckpeTHbIC U HEMPEPBIBHBIE clydaiiHble BeMHUrHbI. Ciy4yailHbie MPOIIECCHI.




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 : 292
yuebHoe nocobue. 22-e u3f., nepepad. Cankr-IlerepOypr : [Ipodeccus,
2008. 432 c.




['mypmaH B. E. PyKoBOICTBO K PEIIEHHUIO 33134 II0 TEOPUH BEPOSATHOCTEH
1 MaTEMaTHICCKOM CTATUCTHKE : YICOHHK JiJis By30B. 11-¢ u3j., nepepao.
u nomn. Mocksa : FOpaiit, 2022. 406 c. 25,38 ycn. ned. 1.

20

['Mmypman B. E. PyKoBOACTBO K pemIEHUIO 3a7ja4 IO TEOPUU BEPOATHOCTEN
1 MaTeMaTU4eCKOM CTaTUCTHKE : ydeOHOe mocobue ams By30B. 11-e u3.,
nepepad. Mockaa : FOpaiir, 2010. 404 c.

57

['mypmaH B. E. Teopus BEpOATHOCTEN U MaTEMAaTHYECKast CTATUCTUKA :
yueOHOe mocobue aiist By30B. 12-e u3j., mepepad. Mocksa : Briciiee
obpazoBanue, 2008. 479 c.

46

Wneun B. A, Tlo3ask O. I'. AHanmuTHYeCKas TEOMETPHS © YUCOHUK JJIs
BY30B. 6-¢ 3., ctep. Mocksa : @uszmarnut, 2003. 240 c.

91

Krnerenuk /. B. COopHUK 3a/1a4 110 aHATUTHYECKOW TEOMETPHUH : ydeOHOe
mocobue /i BTy30B. 17-¢ m3s., crep. Cankt-IlerepOypr [u np.] : Jlans,
2018. 223 ¢. 11,76 ycn. ney. 1.

50

[Tuckynos H. C. /Tuddepennnanbaoe u nHTErpasibHoe ncunciaenus. T. 1.
Mocksa : Uarerpan-Ilpecc, 2007. 415 c.

64

[TuckynoB H. C. /TuddepennnanbHoe 1 HHTETpaIbHOE HCYHCTIeHus. T. 2.
Mocksa : Uaterpan-Ilpecc, 2007. 544 c.

267

2. lonoiHUTeIbHASA JIUTEPATYpa

2.1. YueOHbIe M1 HAYUYHbIE U3TAHUS

bepmant A. @., ApamanoBuu U. I'. Kpatkuii kypc MaTeMaTH4eckoro
aHaymM3a JJIs BTY30B : [yueOHoe mocooue]. 9-e m3a. Mocksa : @u3maTiuT,
2003. 799 c.

93

Bricmast matematuka / 5. C. Byrpos, C. M. Hukonbckwuid.
Juddepennmansusie ypaBueHus. Kpatasie uaterpansl. Psaapl. OyHKImm
KOMIUIEKCHOTO nepemenHoro. Mockaa : FOpaiit, 2016. 219 ¢. 13,75 ycu.
rey. JI.

Briciias MmaTemaTHka B yIPOKHEHUAX U 337]a4ax : yueOHoe mocolure Jiis
By30B / Jlanko I1. E., ITormoB A. I'., KoxxeBaukosa T. S1., Jlanko C. I1. 7-e
u31., ucnp. Mocksa : Mup u O6pazoBanwue, 2023. 815 c. 51,0 yci. mey. 1.

165

Briciias matemaruka. T. 1: DneMeHTsI InHEHHON anreOpsl U
aHanuTHYeckoi reomerpun. Mockaa : poda, 2005. 284 c.

30

Bricimast matematuka. T. 2: luddepennuanbHoe U HHTErpagbHOE
ncuuncienne. Mocksa : Jlpoda, 2005. 509 c.

23

®mmariut, 2002. 727 c.

Kypc nuddepennmansHOro n vHTErpagbHoro ucuncienus. T. 3. Mocksa :

45

®usmariur, 2002. 727 c.

Kypc nuddepenuunanbHoOro 1 uHTerpaibHoro ucunciaenus. T. 3. Mocksa :

45

[IpakTukym no Beicuield Marematuke. T. 1. Mocksa : Dxcemo, 2006. 575 c.

[IpakTrkym o Beicielt Mmatrematuke. T. 2. Mocksa : Okcemo, 2006. 511 c.

2.2, llepuoanyeckue u3gaHus

| He ucnons3yercs

2.3. HopMaTHBHO-TeXHHYECKHEe U3TAHUS

| He HCIIOJIB3YCTCA

3. MeToanueckue YKazaHud AJad CTYACHTOB 110 OCBOCHUIO JTUCHUIIJIMHBI

| He ucnons3yercs

4. YueOHO-MeTOAHYEeCKOE 00ecnieYeHHe CAMOCTOSITeIbHOI PadoThI CTyAeHTa

10



1 ['ycapenko E.JI. Bektopnas anre6pa : yaeOHO-MeToIMuecKoe mocobue /

E.JI. I'ycapenko, C.b. Maiizenec. - [lepmb: U3n-so III'TY, 2006.

36

Kynteiesa JI. M. MaTemaTuueckuil aHaJIu3 B 3a7]a4axX U YIPAKHEHUSX :
yueObHo-MeToanueckoe nocodue / JI. M. Kynareiesa, B. I1. [lepBanuyk,
M. A. CesoauH. - [lepms: Uzn-so ITHUITY, 2013.

25

CwmpiuuisieBa T. B. Marematuka. [{uddepennuanbable ypaBHEHUS :
yaeOHOoe mocooue aiist By3oB / T. B. Cmbinuisiesa, E. FO. Pekka, O. A.
®enoceena. - [lepmb: M3a-so [THUITY, 2017.

90

CwumpmnisieBa T. B. Marematuka. JInneiinas anreOpa, BEKTOpHas anreopa,
aHAJTMTHYECKast TeOMETpus : yaeOHoe mocooue s By30B / T. B.
CwmbriuiseBa. - [lepme: U3n-so ITHUITY, 2012.

118

CwumpmmisieBa T. B. MaremaTnka: BBeieHHe B aHanu3, tuddepeHnuansHoe
ncunciieHre GyHKINU OJHOM MepeMeHHOM : yueOHoe mocodue 1iist By30B /
T. B. Cmbiuisiea, E. FO. Pekka. - [lepmb: U3zp-so ITHUITY, 2013.

265

6.2. DiIeKTpOHHAas1 y4eOHO-MeTOANYeCKasl JuTepaTypa

Bun nuteparypsl

HanmenoBanune
pa3paboTKu

Ccplka Ha
nH(GOPMAITMOHHBIA pecypc

HocTtynHocTh
(cets UnTEpHET /
JIOKaJIbHAsl CETh;

ABTOPU30BaHHbIH /
CBOOOJTHBIN JTOCTYII)

JlomomHUTEIbHAS
muTeparypa

[lepBaquyk B. I1. Briciuas
MaTeMaTHKa [t 5KOHOMHUCTOB :
yue6HOoe ocodue / B. I1.
[TepBamuyk, C. H. Tpery6oga, /1. b.
[[IymkoBa. - Ilepmb: M3a-Bo III'TY,
2007.

http://elib.pstu.ru/Record/RU
PNRPUelib2667

JIOKaJIbHAas! CETh;
aBTOPU30BaHHBIM
JOCTYII

JlonmonaurenpHas |Puxrtenroins .M. OcHOBBI http://elib.pstu.ru/Record/RU|nokansHas ceTs;
uTeparypa MareMarndyeckoro ananmmsa / .M. [PSTUbooks123367 aBTOPH30BAHHBIN
@uxtenroinsl. - CI16: Jlans, 2006. OCTYII
OcHOBHas bepman I'. H. Coopruk 3amad mo  |http://elib.pstu.ru/Record/RU|nokanbHas cetb;
uTepaTypa Kypcy MareMatudeckoro ananusa : [PNRPUelib2674 ABTOPU30BaHHBIN
yaeOHOoe ocobue / I'. H. bepman OCTYTI
OcHOBHas ['mypman B. E. PyxoBoacTBo k https://elib.pstu.ru/Record/R |1okanpHas ceTs;
nmiTeparypa [PELIEHUIO 33]1a4 IT0 TEOPHUH UURAIT510436 aBTOPU30BaHHBIN
BEpOSITHOCTEN? U MAaTEMaTHUYECKOU? TOCTYTI
CTATUCTHUKE : yaeOHOE mocooue s
By30B. 11-e u3a. Mocksa : FOpau?t,
2023. 406 c.
OcHoBHas Knerenuk /]. B. Coopuuk 3amau o |https://elib.pstu.ru/Record/R |nmoxanbHas ceTb;
nreparypa AHATUTUYECKON TEOMETPUH : UPNRPUelib24052 aBTOPU30BaHHBIN
yaeOHoe mocoOue ist BTy30B. 17-¢ OCTYI

u3., crep. Cankt-IlerepOypr :
[Tpodeccus, 2010.

11




Bun nutepartypst

HaumenoBanue
pa3paboTKu

CcrlIka Ha

UH(pOpPMAIMOHHBIN pecype

HocTynHocTh
(cets UHTEpHET /
JIOKaJIbHAs CETh;

aBTOPH30BAHHBIN /
CBOOO/IHBIN JJOCTYTI)

YuebHo-
METOJUYECKOE
oOecrieyeHne
CaMOCTOSITEIbHONU
pabOTHI CTYJICHTOB

AHaTUTUYECKask TEOMETPHS :
yuebHoe nocobue / B. II.
[lepBaquyk [u Ap.]. - [lepmb: U3n-
Bo [II'TY, 2007.

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

PSTUbooks136980

JIOKaJIbHAasl CETh;
aBTOPU30BaHHBIN
JOCTYII

YuebHo-
METOJUYECKOE
obecrieyenune
CaMOCTOSITCIILHOMI
paboTHI CTYACHTOB

bparuna H. A. [Ipenenst
MocieI0BaTeIbHOCTEH M PyHKINH :
yuebHo-MeToau4yeckoe nocoodue / H.
A. Bparuna, A. A. CaBoukuHa. -
[lepmb: U3n-Bo III'TY, 2010.

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

PNRPUelib3114

JIOKaJbHAasl CETh;
aBTOPU30BaHHBIN
JOCTYII

'YueOHo-
METOIUYECKOE
oOecIieueHne
CaMOCTOSITCIbHOM
pabOThI CTYZICHTOB

JInxauea H. H. JIekuuu n
WHIMBHTyJIbHBIC 33]JaHUS 110
BEICIIICH MaTeMaTHKe : y4eOHO-
MeTOaruYecKoe mocooue : B 2 1. / H.
H. JInxaugesa, JI. M. Onuckus, E.
1O. BopoObeBa. - [Tepmb: M3a-Bo
[THUITY, 2016.

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

PSTUbooks180610

JIOKalIbHAas CETh;
aBTOPU30BaHHBIN
JIOCTYTI

YuebHo-
METOJHUYECKOE
oOecrieyeHne
CaMOCTOSITEIbHOH
pabOTHI CTYJICHTOB

JIuxaueBa H. H. Jlekuuu 1o
BBICIIICH MaTeMaTuke : yueOnuk / H.
H. JInxauesa, JI. M. OHUCKHUB. -
[lepmb: U3n-o ITHUITY, 2011.

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

PNRPUelib6708

TTOKaIbHAs CeTh;
aBTOPHU30BaHHBIN
OCTYII

6.3. JInneH3noHHOEe U CBOOOIHO PAaCIPOCTPaHsieMOe MPOrPpaMMHOe odecriedeHue,
HCIO0JIb3yeMoe MPH OCYLIeCTBJIEHUN 00Pa30BaTeJILHOI0 MpoLecca Mo AUCHUuIInHe

Buzg I10O

Haumenosanue 110

OHepaI_lI/IOHHBIe CHCTCMbI

Teaching)

Windows 10 (moan. Azure Dev Tools for

[IpuknagHoe MporpaMMHoOe odecrieueHrne 00Iero Ha3HaueHHUs

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

[TpuxitagHOE TIpOTpaMMHOE OOecTIedeH e 00IIeT0 Ha3HAYSHMS

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

6.4. CoBpemMeHHbIe Po(eccHOHATIbHbIE 0a3bl JAHHBIX M HH(OPMAIIUOHHBbIE
CTIPaBOYHbIE CHCTEMBI, HCMOJIb3yeMble TPH OCYIIeCTBJICHNH 00Pa30BaTeIbHOTO
npouecca no JUCHUIINHE

HaumenoBanne Cchuika Ha HTHPOPMAITMOHHBIN pecypc
Hayunas 6ubnuoreka [lepMckoro HarioHaIbLHOTO https://elib.pstu.ru/
MCCIIEZI0OBATEIECKOTO IMTOJUTEXHNYECKOTO YHUBEPCHTETA
DIeKTPOHHO-O0MOIHoTeUeas cucrema Jlanb https://e.lanbook.com/

12




HaumenoBanne Cchutka Ha HH)OPMAIIMOHHBIN pecypc

DneKTpoHHO-O0nbmoTeuHas cucrema [PRsmart

http://www.iprbookshop.ru/

Wudopmarmonnsie pecypebl Cetn Koncynsrantllnroc JTOKaJIbHAS CETh

7. MaTepuajibHO-TEXHHYECKOeE oDecriedeHne 00pa3oBaTeIbHOI0 NMpoiecca 1mo

JTUCIHUILINHE

Bun 3anaruit

HanMeHoBaHuE HEOOXOIMMOIO OCHOBHOTO 000PYAOBaHHUs
¥ TEXHUYECKUX CPEICTB O0yUCHHUS

KonnuectBo enunuIg

Jlexmusa JTOCKa 1
[IpakTuyeckoe JTOCKa 1
3aHsATHE

8. ®oH OLIEHOYHBIX CPEACTB AMCUHUIIIMHBI

|OanaH B OTACJIBHOM JOKYMCHTC

13



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

HanpagJieHue noAroToOBKU: 09.03.04 ITporpaMmHasi MUHKEHEPUS

[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 3annanupoBaHo 7 pacueTHO-rpaduueckux padoT. TumoBsie TeMbl pacueTHO-

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
Cornacno PIIJI 3ammanupoBaHo 9 KOHTPOJBHBIX pPabOT TMOCIE OCBOEHUS
CTyleHTaMu pa3aenos 1,2,4,6,7,8 TUCUUILINHEI.

Ne | Homep | Homepa
HaumenoBaHue MaTepuagoB KOHTPOJIS
/0 | MOAYJS | pa3zesioB
1. mod 1 1 KonTponbHast padota « MeTo bl pelieHns CUCTEM JIUHEHHBIX
anreOpanyecKuX ypaBHEHU
2. 2 KontponbHas pabota «Bektopnas anredpay»
3. mod 2 4 Konrponsnas padorta «I[Ipenenbn
4, 4 Kontponbnas padota «IIponsBogHas»
S. 4 Konrponsnas pabdora «Jlorapupmuueckoe nuddepenurpopanue.
[Tpou3BoHasi HESIBHOW U apaMeTpUUYECKON (YHKITHI»
6. mod 3 6 Konrponbnas padora «HeornpeneneHHblii HHTErpan»
7. mod 4 7 KonrponbHas padora «Pemenue nuddepeHnanbHbIX ypaBHEHHH
MIEPBOTO MTOPSIIKAY
8. 7 KonrponsHas pabdora «Pemenue nuddepeHnnanbHbIX ypaBHEHUN ¢
MOCTOSTHHBIMU KO3 (ULIEHTaAMI»
9. 8 KontponbHas padora «Psas»

2.2. Py0eskHbIil KOHTPOJIb



PyOexHblli KOHTpPOJb Ul KOMIUIEKCHOTO OLICHMBAaHHS YCBOCHHBIX 3HAHUM,
OCBOCHHBIX YMEHMH M NpPUOOPETEHHBIX BIAJECHUN NPOBOIUTCS B (popMe pyOeKHOTO
TECTUPOBaHUA (IIOCJIE M3YUYEHHS] KaXKAO0ro MOy y4eOHOM NUCUMIUIMHBI). PyGexHoe
TECTUPOBAHUE MPOBOAUTCS LEHTPAIU30BAHHO JUISI BCEX TPYIIl, U3y4YaOIIUX MPEAMET B
JAHHBI MOMEHT. [10JIHBIN EpEeYeHb TECTOBBIX BOITPOCOB MO KAXIOMY MOAYIIO 3arPyKEH
B cucteMy koMrbtoTepHoro tectupoanus CKT ITHUITY.

2.2.1. PyGexHoe TecTUpOBaHuUe

Comnnacno PIIJ] 3amanupoBaHo 4 pyOEKHBIX TECTUPOBAHUI IOCIE OCBOCHMS
CTYAECHTAMM Ka)KJ10I0 MOJYJIS AUCLUIUIAHBI.

TumoBble mKana W KPUTEPUU OLEHKU NpuBeaeHbl B obmei yactu DPOC
00pa3oBaTebHON MPOTrPaMMBI.

2.3. IIpomexyTouHasi arrecTauus (MTOrOBbIi KOHTPOJIb)
Jlonyck K MpOMEKyTOYHOM aTTeCcTalliy OCYIIECTBISETCS MO PE3yJbTaTaM TEKYIIEro
1 pyOEKHOTO KOHTPOJIS. YCIOBUSAMM JOMYCKa SIBJISIOTCS YCIICIIHAsl ¢jlaua BCEX PacueTHO
- rpaduuecKux padoT U MOJIOKUTEIbHASI MHTETpaIbHas OIIEHKA M0 pe3ybTaraM TeKYIIEeTo
U pyOEKHOTO KOHTPOJIS.
[IpomexyTouHast aTTecTauus no gucuuiuinae, cormacHo PIIJI, mpoBonutcs B Buae
muddepeHIIMPOBaHHOTO 3a4eTa U YK3aMEeHa YCTHO 110 OMJIeTaMm.
a) IludpepeHunpoBaHHBIN 3a4eT.
JudbdepenniupoBaHHbIiA 3a4€T MO TUCIUIUIMHE MPOBOIUTCA B ClieAyromiei popme:

CTYIACHT JOJDKEH OTBETUTHh Ha ONMH Teopernueckuil Bompoc (TB) M BBIMOIHUTH OJHO
npaktudeckoe 3ananue (113).
0) IKx3amMeH.

DK3aMeH MpOBOAUTCS B YCTHOW Qopme mo Ouneram. bumer coxepxur nBa
TEOPETUYECKUX BONPOCA U OJHO MPAKTUYECKOE 3aaHNe

buner comepxur 2 Teopermyeckux Borpoca (TB) nns mpoBepkH YCBOECHHBIX
3HaHUM u npakTtudyeckoe 3aganve (I13) s mpoBepKkM OCBOEHHBIX YMEHHM U
MpUOOPETEHHBIX BIAJICHUI BCEX 3asIBICHHBIX NUCLIMIUIMHAPHBIX KOMIIETCHIIUM.

buner dopmupyercss Takum 00pa3oMm, 4TOOBI B HEro MOMaJdd BOMPOCH M
MpaKkTUYECKHE 3aJaHusl, KOHTPOJMPYIOIIHE YPOBEHb C(HOPMHPOBAHHOCTU  6CeX
3asiBJICHHBIX AUCIUIUVIMHAPHBIX KoMmIiiereHuuid. dopma Ouiiera mpeacraBieHa B 0oOIIeH
gactu ®OC 06pa3oBareabHON NPOrpaMMBI.

2.3.2. Illkanbl OULEHUBAHUS Pe3yJbTATOB O0y4YeHHUs] Ha JK3aMeHe
aupdepeHuMpoOBaHHOM 3a4eTe

Onenka pe3yiapTaTOB OOy4YeHHs] MO JAWCHMIUIMHE B  ¢GopMe  ypOBHS
c(OPMUPOBAHHOCTH KOMIIOHEHTOB 3HAMb, YMemb, 61a0emb 3asABICHHBIX KOMIIETECHIIUI
npoBOAMUTCA MO 4-X Oa/IbHOM IIKajie OLIEHWBAHUSA IMyTEM BBIOOPOUYHOTO KOHTPOJIS BO
BpeMs TudPepeHnpoBaHHOTO 3a4eTa U IK3aMeHa.

Tunosble 1MIKana U KpUTEPUH OIIEHKU PE3yIbTaTOB O0YUYEHUS MPHU cJaue IK3aMeHa 1
g depeHIpOBaHHOTO 3a4€eTa JUisl KOMIIOHEHTOB 3HAMb, YMemb U 61a0emb TPUBEIEHBI
B o6m1eit vactu @OC oOpazoBaTeIbHOM MPOrPaAMMBI.



3. Kpurepum oueHuBaHusi ypoBHSI C(OPMHUPOBAHHOCTHM KOMIIOHEHTOB H
KOMIIeTEeH Ui

3.1. Ouenka ypoBHsi c)OPMUPOBAHHOCTH KOMIIOHEHTOB KOMIIEeTEHIIUIH

[Ipu ouenke ypoBHsS c(HOPMUPOBAHHOCTH KOMIETEHIIMH B paMKaxX BBIOOPOYHOIO
KOHTPOJISL TIpU dK3aMeHe U AuddepeHIIMpOBaHHOM 3a4€Te CUUTAETCS, YTO NOAYUeHHAs
OYeHKa 3a KOMNOHeHm Nposepsemoli 6 Ouleme Komnemenyuu o00600waemcs Ha
COOMBemcmeyIiouuti. KOMNOHEeHm 6cex KOMnemenyull, popmupyemvlx 8 pamKax OaHHOLl
VueOHOU OUCYUNTUHBI.

TumoBble KpUTepUM W IIKadbl OLEHUBAHUS YPOBHSA C(HOPMHUPOBAHHOCTHU
KOMIIOHEHTOB KOMIIETEHIIMI mpuBeneHsl B obmeit yactu POC obOpazoBarenbHOU
POTPaMMBI.

3.2. OneHka ypoBHsl c()OPMUPOBAHHOCTH KOMIIETEHIIUH

OO611as1 o1ieHKa ypoBHS CPOPMUPOBAHHOCTH BCEX KOMIIETEHUUH TPOBOAUTCS IIyTEM
arperupoBaHMsl OLIEHOK, IIOJYUYEHHBIX CTYJEHTOM 3a Kax/1blii KOMIOHEHT (DOPMUPYEMBIX
KOMIIETEHIIMM, C y4YeTOM pe3yJbTaTOB TEKYIIEro M pPYyOEKHOrO KOHTPOJS B BHJE
MHTETPAIIbHON OIIEHKH 10 4-X OayIbHOM 1IKaje. Bee pe3ynbraTel KOHTPOJIS 3aHOCATCS B
OLICHOYHBIM JIMCT M 3alOJHSIOTCA NpEernojaBaTeieM [0 UTOraM HPOMEXYyTOYHOU
aTTeCTalluu.

dopma OIEHOYHOTO JIUCTA U TPEOOBAHUS K €ro 3alO0JHEHUIO MPUBEICHBI B 00IIIEH
gactu ®OC 00pa3oBareabHON NPOrpaMMBI.

IIpu QopmupoBaHHM HUTOrOBOM OLEHKH IPOMEXKYTOYHOW AaTTECTAlMHM B BUJC
K3aMeHa U JUPPEpPEHIIMPOBAHHOIO 3ayeTa MCHOJIb3YIOTCA THUIIOBBIE KPUTEPHH,
npuBesieHHbIe B 0011ei yactu @OC 006pa3zoBaTeIbHON TPOTrPaMMBL.



3AJIAHUSA 110 OBPA3OBATEJBHOM IPOTPAMME

. Kommnere
[IpaBunbHBIN OTBET Coneprkanue Borpoca
H-II1A
VpaBuenue 8y? —5x+6y+7 =0 omnpeneisieT KpUBYIO
1apaboJIMYeCKOTO TUIIA P P PHBY OIIK-1
[IpousBeaenue Marpuil 4B onpeaeneHo, eciu
CTOJIOIIOB, CTPOK P a pHaH pel ’ OIIK-1
YUCJIO ... MATPULBI A paBHO YUCITY ... MATPHUIIBI B
Ecnu nBa BexTOpa jexar Ha ... NpIMOUN UJn
OJIHOW, KOJUIMHEAPHBIMHU | TIapaJUIEIIbHBI HEKOTOPOM NIPSIMOM, TO TAKUE OIIK-1
BEKTOPBI HA3bIBAKOTCA ... .
C pa3acasIONIUMHUCS C IIOMOIIIBIO IMTOACTAHOBKHU U = X OJHOPOJHOC OINK-1
X -
IIEPEMEHHBIMU
YpaBHEHUE NPUBOAUTCS K YPABHEHHUIO ... ... ...
[TpousBonnas ¢pyHknuu y = f(x) B TOUYKE Xg paBHa
TaHI€HCY, KacaTeIbHON yrjla HakjJoOHa ..., NpoBeAeHHOW K rpa¢uky | OIIK-1
Gynxuum y = f(x) B Touke (xq, f(xg)).
Tpu BeKTOpa JIMHENHO ..., €CIH ... IPOU3BEACHU
3ABHCHMBL pH BEKTOP €HHO ..., €C pousBecHUE N
TUX BEKTOPOB PaBHO HYJI -
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o HKIUK  z = f (X, K TMPUPALICHUIO A pu
YaCTHOI' 0, ITPOU3BOAHOMN Py (x.¥) prpail y> 1P OIlK-1
CTPEMJICHUM TIOCIIEIHETO K HYJK, HAa3bIBACTCSA
YaCTHOM ... 1O Y .
YpaBHeHHE =kx orpeaeseT PSIMYO
Ha4yaJI0o KOOpAUHAT P y et PAMYIO. | orik-1
MPOXOIAIILYIO Yepes ... ...
L X—X - z-12 OIIK-1
Ecmu gyst mpsimoit o Y= Yo _ o n
m n p
npsamas NPUHAIJICKAT
P PHHAI IUIOCKOCTU AX+ By+Cz+ D =0 BBIIIOJHEHBI YCIIOBUSA
TUIOCKOCTHU
Am+Bn+Cp=0u Ax,+By,+Cz,+D=0, 1O ...
[TocnenoBaTenbHOCTD, B KOTOPOH KaXKIbIH OIlIK-1
MOHOTOHHO MOCJIEAYIONIUHN WieH O0JbIe MPEeAbIIyIIEro,
BogpaCTa}omeI‘/’I Ha3bIBaACTCA ... ...
OIIK-1
maddepeHmupyema Ecnu gynkums ... y = f(x) B Touke x =X, TO OHa
HENPCpbIBHA ... B OTOM TOYKE
KpuBOIMHENHBIN HHTErPAJ IIEPBOTO PO _[ f(x,y)dl | OTK-1
L
JUIMHE TyTU

Ha3bIBAOT UHTCTPAJIOM IIO ... ...




Ecmu dynxmus y= f(x)... ma [a,b|, To ona OIIK-1
HEenpepbIBHA by y ( ) [ ]
HANMEHBIICTO JOCTUTAET Ha ITOM OTPE3KE CBOETO HAaUOOJIBIIETO U
. 3HAYCHHM.
. U OIK-1
HEBBIPOXKICHHON OOpatHast MaTpHIla CyIeCTBYET /IS JTFO00H ... ...
MaTpHIIbI
MWUHOD 3JIeMEHTa MaTPHUIIbI YE€TBEPTOT'O MOPSIIKA OIIK-1
TPETHEro MOPSIIKA €CTb ONPENCIUTENb. ..
Jlis HaxokaeHus oOmiero pemeHus ypaBHenus | OIIK-1
TpH paza y"=1f(x), TpebyeTcss IpPOMHTErPUPOBATH  €TO
MOCJICIOBATEIBHO ... ...
3anmaga HaXO0XKJICHUS peleHus cuctembl | OIIK-1
dy, .
P fi (X, V1, Y50 ¥y )i =10, yIOBICTBOPSIOIIETO
sapaucii Ko HA4aJIbHBIM YCJIOBUAM Y, (X)) =Y, Ha3bIBaeTcs ...
Ecim ¢ynxmus  z=f(x,y) mocturaer B Touke | OIK-1
M, (%.Y,) DKCTpeMyMa M 4YacTHbIE MPOU3BOJHbIE
OHH 00pAIAIOTCs B HOJb | IepBOro MOPAAKA B TOUKE (X Yo) CYLIECTBYIOT, TO
COBOKYIHOCTb ~ TOYEK IUIOCKOCTH(X,Y), npu | OIK-1
00JIaCTHIO ONpesieNicHuss | KOTOphIX  ompenenserca  Qynxuus  z=f(x,y),
Ha3bIBaETCA ... ... byukiuu f
Ecimn dyskums F(x) sisercs neppoodpasHoit mms | OTIK-1
ynknun f(x), TO COBOKYNHOCTb (QyHKIHIH
HEOIpe/IeIeHHBIM
F(x)+c, rze ¢ - Mpou3BOJIbHAS KOHCTAHTA,
UHTETPAJIOM
Ha3bIBaCTCH ... ... oT Gynkuuu f(x)
Oo6unacteio onpeaeneHust PyHKIUu
3
3 Z=X- \/( X +y? —9) ABIISIETCS KPYT pajuyca OINlK-1
Ecimm JUHEWHOE OJHOPOJIHOE
5 muddepeHanbHOe  ypaBHEHUE HMeEET BHU]
OIIK-1

5y"-10y'—y =0, TO CyMMa KOPHEM €ro

XapaKTepUCTUUECKOTO YPaBHEHUS paBHa ...




1
3HaueHne UHTErpana .[4(X + 2)3 dx pasHo...

65 0 OIIK-1
Oyukuus Yy = ax? sensercs peleHueM
-7 nuddepeHImanbHOro ypapHeHus Yy — 3 —7x npu | OIK-1
X
a PaBHOM ...
4
WuTerpai j —de NPHUBOJIUTCS K HHTETPAITy OT
1+ 24/x
4 . . ) OITK-1
paroHaIbHONH (YHKIIMHM IOJICTAHOBKOW Z = \/; ,
ecu K paBHo...
dx 1, |5x-2
10 PaBeHcTBO IT =—1In +C
25x° -4 2a |5x+2 OIIK-1
BBITIOJIHCHO, €CJIM A PaBHO...
2 0z
Ecim Z=3X"y+In X, To 3HaueHne — B TOUKE
19 OX OIIK-1
M (1; 3) pasHo....
0 CxasipHOE TIPOM3BEJICHHUE BEKTOPOB a= {1;3;-1} u —
b= {3;-2;-3} paBHO
2X+2y+1z2=-1,
CyMmma pemeHHU X, Y, Z CHCTEMBI <2X+Yy+6z=5
0 Y P y y OIIK-1
3X+3y+z=-2
paBHa
Paccrossaue ot Toukm M (-12;4) 10 NJIOCKOCTHU
2 OIIK-1
2X+Yy+2z—2=0 paBHO
Omnpenenurenb MaTULBI A, Tie A= > —3) (-2 1
-39 ped HREAIAE A= 2 Jlos 4) | omket
paBeH
4.2 T
E =Ctg X a 'I = | paBHO...
0 cim Y g X", To 3HaueHue Y 5 PaBHO —
13 2
Teo IBMKETCS 10 3aKOHY S = gt +2t* =10, Ero
24 OIIK-1

yckopenue B MomeHT Bpemernn t =10 pasHo ...




Haumensblnee 1iesoe 3HaueHUe X, MIPUHAJJIEKAIIEE

1
obOnacTu onpeaeneHust PyHKIUN Y = :

X—2

PaBHO...

OIIK-1

0,05

[Tpu HabGope TenedoHHOTO HOMEpa aOOHEHT 3a0bLT
1B TociieTHue (Pl M Habpas uX Haynady, IOMHS
TOJBKO, YTO JTH IM(PH HEYCTHBICE W pPa3HEIC.
BeposiTHOCTH TOTO, YTO HOMEp HaOpaH MPaBHIBLHO
paBHa

OIIK-1

Anrebpanueckoe 1onoiaHeHue Az JIEMEHTA d13
1 3 2

Matpuisl | —7 4 -3 | paBHO
—6 4 -2

OIIK-1

12

Ecnu Bextop a = 16, A>0, b= {1;2;3} u
‘a‘ =214 , TO CyMMa KOOpJMHAT BEKTOpa a

paBHa

OIIK-1

Kpusas X° +4y’ =C sBnsercs ypaBHeHHEM
smuturica ¢ noyocsimu 2 u 1, eciu C paBHO

OIIK-1

Ecnu x=a Touka paspbiBa PyHKIIMH
X+2, X<-2

2
y=<4-X ,—2<X32,T0 3HAQUYCHHUEC a PaBHO...
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OIIK-1

6,5
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OIIK-1
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V3+Xx* =2

3nauenue npeaena lim ————= pasHo ...

x>-1 3410+ X

OIIK-1
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P PaCXOIUTCS

no npu3Haky Jlaimambepa
PST PaCXOAUTCS
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OIIK-1
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OIIK-1
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< dx

0X2-+4

HNuTerpan
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PSIL CXOAUTCS
Psil pacxXoauTcs
PAI MOXKET, KaK
CXOJIUTHCS, TaK U

PacXoaUTHCS

BOIIPOC O CXOAUMOCTH
OCTa€TCsl OTKPBITHIM.

Ecnu npu ucciaeqoBaHuu Ha CXOJUMOCTD
3HAKOMOJIOKUTEIBHOTO YMCIOBOIO psia 1o
npusHaky /lanamOepa ycTaHOBIEHO, 4TO

. u
lim—L =2 T10...
nN—oo un

OIIK-1

2 10 OIIK-1
10 JlecsThIil WIeH psina ) =~ paBeH ...
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5
' n OIIK-1
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