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1. EJIM 1 3AJJAYHU OCBOEHUA JUCHUIIJIMHBI

1.1 Iles1b ocBOEHUA AUCHUILIHHDI:

— pa3BUTHE COBPEMEHHBIX (OpPM MATEeMAaTHUYECKOTO MBIIUICHUS A (opMalIn3alud U
MaTeMaTHYeCKON MOCTaHOBKHU MPOEeCCUOHATIbHBIX 3a/1a4;

— (popMupoBaHUe NpeACTaBICHUHN O MOHATHAX U METOJaX B 00JIACTH MCCIIEIOBAHUS KOHEUHBIX
MAaTE€MaTHYECKUX CTPYKTYP.

1.2 3aga4yu ocBOeHHUs TUCUMILIMHBI (MOIYJINA):

— 3HaHHE OCHOBHBIX MMOHATUH MPOU3BOAHBIX U MHTETPANIOB, AU} PepeHInaNbHbIX YPaBHEHUH U
PA0B;
— npuMeHeHue qudQepeHraIbHbIX YpaBHEHUH B IPAKTUUYECKUX 3aJauax (PU3NKH, MEXAHUKH.

2. MECTO JUCIHUILIUHBI B CTPYKTYPE OBPA3OBATEJIBHOM ITPOT' PAMMBI

YyeOHast nucHMIUIMHAa «MaremaTuka» BKJIIOY€HAa B 00S3aTENIbHBIA MEPEeYeHb JUCLUIUIMH
00s13aTeIbHOM 4acTH 00pa3oBaTEIbHOM IIPOrpaMMbl BHE 3aBHCUMOCTH OT €€ HaIlPaBICHHOCTH
(mpodust). AucumiuinHa peanusyercst B cooTBeTcTBUu ¢ TpedoBanusmu @I'OC, OI1 BO u VII, no
JAHHOMY HallpaBJICHUIO MIOATOTOBKHU.

Jucuumumna «Marematuka» Oasupyercss Ha CIEIyoIIUMX AUCHUIUIMHAX: MaTtematuka u
Nudopmaruka (B 00bEME Kypca cpeaHei IIKOIIbI).

Jucuuninuna «MaremaTuka» SBISETCA OCHOBOIOJAraroOlEd I M3Y4YEHHUs CIEAYHOLIUX
JUCHHUIIINH: AJITOPUTMBI U CTPYKTYpPBI AaHHBIX, Teopus urp, Teopus BeposaTHocTel, DopmasibHbIE
SA3BIKU U TEOPUsI KOMITWIISALINH.

Pabouas nporpamma aucuuiuinHel «MaremaTHka» Uil MHBAJIUIOB U JIMIL C OTPaHUYEHHBIMU
BO3MOXKHOCTSIMH ~ 37I0POBbSI  pa3palaTbIBaeTCs MHIMBHIYaJbHO C YYE€TOM OCOOCHHOCTEU
NCUXO(U3NUUECKOTO Pa3BUTHS, WHAMBHUIYaJIbHBIX BO3MOYKHOCTEH M COCTOSHHS 370POBBS TaKUX
00y4YaroImuxcs, M0 UX JIMYHOMY 3asIBJICHUIO

3. KOMIETEHIIUM OBYYAIOLIEIOCS, ®OPMUPYEMBIE B PE3YJIbTATE
OCBOEHMS JUCLIUTLJIMHBI (MO/LY.JI5T)

Ta6muma 1 — ®opmupoBanue komnereHun OIIK-1 u OIIK-8 nuctiummmnamu
st ouHO# pOpMBI 00yUeHUS

HanmenoBanme qucuuIuiiH, OPMHUPYIOIITIX Cemectpsl popMUPOBaHHS KOMITCTCHITHHA JUCITUTLIHHAMHA
KOMITIETEHIINIO COBMECTHO
Kox komnerenuus OIK-1 1 2 3 4 5 6 7 8
MaremaTnka

MOI[GJ'II/IpOBaHI/Ie CUCTEM

duzuka

Brimonnenue u 3aIuTa BBIITYCKHOM
KBaJIU(UKAIMOHHON pabOThI
Koa komnerenmusa OITK-8

MaremaTnka

MopenupoBaHue cucteM

Mertonpl u CpencTBa MIPOCKTUPOBAHUS
MH(POPMALIMOHHBIX CHCTEM M TEXHOJOTHH
MeTonpl ONTUMH3AIMUA W TEOPHUS TPHHATHUSL
pelIeHut

Brimonnenue u 3aIuTa BBIITYCKHOM
KBATM(DUKAIIMOHHOM paboThI




Jnst 3a0uHOM OpMBI 00yUEHUS

HaumeHnoBaH#e qUCIUTUIAH, (POPMHUPYFOIITIX Kypchl popMupoBaHUs KOMITETCHITU
KOMIIETEHI[UIO COBMECTHO JIMCHUIIIMHAMM
Koa xomnerenus OIK-1 1 2 3 4 5
Maremartuka

MOI[GJ'II/IpOBaHI/IC CUCTEM

duzuka

Brimonnenue u 3aIuTa BBIITYCKHOM
KBaJIU(UKAIMOHHON pabOThI

Koa komnerennusi OIIK-8

MaremaTnka

MopenupoBaHue cucteM

MGTO,I[LI u cpeacrea MPOCKTUPOBAHUA
I/IHd)O'pMaI_[I/IOHHLIX CHCTEM M TEXHOJIOTHH

MeTonpl ONTUMH3AIANA W TEOPHUS TPHHSATHUSL
peIIeHHI

Bernonaenne u 3aImra BBITYCKHOU
KBaJIU(HUKAIMOHHOM pabOThI




I[NIEPEUEHb TIUTAHUPYEMLBIX PE3VJIBTATOB OBYYEHUA 110 AWMCHUIUIMHE,

PE3VJIbTATAMU OCBOEHMNA OI1

COOTHECEHHBIX C IUIAHUPYEMbIMU

Tabmnura 2

IlepeyeHb NJIaHUPYEMBIX Pe3yJIbTATOB 00y4eHUsI MO JMCHHUILINHE, COOTHECEHHBIX € IIVIAHNPYEeMbIMH Pe3yJIbTATAMH OCBOCHHS

Ko i Kon n HanmeHnoBaHme OIICHOYHBIC CPEJICTBA
WHANKATOpa .
HauMEHOBaHHE OCTHDKEHIS [Tmarnpyemble pe3ynbTaThl 00yUSHHS 110 JUCIUTDTHHE Tekymiero [IpomexyTounoit
KOMITETCHITIH KOHTPOJIS aTTecTanyu
KOMIICTCHIINHN
OIIK-1. HNOIIK-1.1. 3HaTh: 0a30BbIC MOHATHUS U | YMeETh: npuMeHsTh | Binagern: TectupoBanue B | Bompocsl Ui
[TpumensTe Hcnonp3yer MeTonpl | OCHOBHBIE TexHuueckue | auddepeHnuanIrHoe U | HaBBIKAMU CHUCTEME YCTHOI'O
€CTEeCTBEHHOHAYY MaTeMaTHIeCKO MPUEMBl MaTPUYHOHN anreOpbpl, | WHTErpajlbHOE HCUUCICHHE | MaTeMaTHIec- MOODLE. (B | cobecenoBannss  ©
HBIC u | 10 aHam3a 1 | aHAJUTUYECKON T€OMETPHH; Ul pemIeHus] THNOBBIX | KoM  ¢dopmann- | Gaze 3a1a9n TUTS
OOIIeHHKeHEPHBIE MOJICTTUPOBAHHS B | ompeneneHne — GYHKIMH, €€ | 3a1ad. 3anun U | TECTUPOBAHUSA MIPaKTHYECKOTO
3HAHMS, METOBI | TPO(ECCHOHATBHON CBOMCTBA M CIIOCOOBI 3a/1aHUS; 0000IIIEHNsT ¥ | OKOJIO 100 | mpumeHeHuUs
MaTEeMaTHYCCKOI O NCATCIIBHOCTHU OCHOBHBIE CBOMCTBA YMCIIOBBIX aHaJIn3a BOHpOCOB), HU3YUYCHHBIX
aHam3a u U (YHKIUOHAIBHBIX PSAIOB U PE3yJIbTaToB BBITTOJTHCHUE 6 | MeTo/oB B
MOJICTIHPOBAHUS, UX TIPUIIOKCHUS; npodeccro- KOHTPOJIEHBIX 9K3aMEHAIOHHBIX
TEOPETHYECKOTO U KOHCTPYKIHH TIPON3BOJTHOM, HAJTbHOM pabor (mo 10 | Ommerax (20
IKCIIEPUMEHTATTLHOT nupdepenmmana u o6o0IIEHIE TSI TETTLHOCTH. BapHaHTOB B | OmieToB)
0 HCCIICOBaHHUA B Ha  (QyHKOUM  HECKOIBKUX Kaxon
poheCCHOHATLHOM TICPEMECHHBIX; KOHTPOJIBHOM
JICSITCIIEHOCTH. AIIEMEHTHI TapMOHHYECKOTO pabore)
aHamm3a;
AJIEMEHTHI TECOPHH BEPOSITHOCTEH
M MaTEMaTHYECKOHN CTATUCTHUKH.
OIIK-8. HNOIIK-8.1. 3HaTh: TOHATHE MHOXECTBA, | YMeTh: HCTIONB30BaTh | Baamers: TectupoBanne B | Bompocsr JUTS
Criocoben JlemoHCTpHUpYET CHOCOOBI WX  33aJaHusl U | AITOPUTMHUYCCKHC IPHEMbI | HABBIKAMH CHCTEME YCTHOTO
MIPUMEHSTH 3HaHUE OCHOBHBIX | ajreOpanyeckue Omepanuud Ha | pelieHus CTaHAAPTHBIX | MaTeMaTuyec- MOODLE. (B | cobecenoBanust  u
MaTeMaTH4YECKHE METOJIOB HUX CBOWMCTBa Omepaluid Haa | 3a1ad JIMHEHHOH aareOphr; Kot  (opmanu- | Oase 3a/1a4u JUISt
MOJIEJIN, METOBI U MaTeMaThJec- MHOKECTBaMHU; BBIpA0OTaTh  CIIOCOOHOCTH | 3alUH MPUK- | TECTHPOBAHHUS MPaKTHYECKOTO
cpeacTa KOTO o0IIyro cXeMy TIIOCTPOCHHS | TEOMETPHYECKOTO BHICHUWS | JIAAHBIX  33/1a4 | OKOJIO 100 | mpumeHeHns
MIPOEKTUPOBAHUS MOJICTTMPOBAHNS, WHTETpajia U ero NpuMeHeHne Kk | (opmaabHOTO ammapaTta | Ha 0a3e 3HaHWI | BOIPOCOB), N3yYeHHBIX
I/IHd)OpMaHI/IOHHI)IX u Knaccnd)nxaumo )41 PECIICHUIO 3aaa4 MCXaHHKH, JUCIHUITIIINHBI C OlIHOﬁ mare- BBIIIOJIHECHUC 6 METOA0B B
aBTOMATHU3UPOBaHH YCJI0BH IPUMCHCHUA d)I/ISI/IKI/I " TCXHUKU, CTOPOHBI n YMCHHE MaTH4YCCKOIo KOHTPOJIbHBIX OK3aMCHAIIlMOHHbIX
BIX CHCTEM Moeneit B | OCHOBHBIE cBOiicTBa | (hopManM30BaTh B | aHamu3a, pador (mo 10 | Ommerax (20
MIPOCKTUPOBAHUH (DYHKIIMOHATIBHBIX PSAAOB, M UX | TEPMHHAX JUCIUTUTHHEI | aHATUTHIECKOW | BapHaHTOB B | OmieroB)
HH(OPMAITHOH-HBIX MIPUIIOKCHUS, METOBI PEIICHUS | 33aIaddl TEOMETPUIECKOTO U | TEOMETPUHU U | KaXIoi
CHCTEM. JddepeHIaTbHBIX AQHAJMTUYECKOTO XapakTepa | JMHEHHOM KOHTPOJIEHOM




YpaBHEHUH ¥ UX CHCTEM.

C Ipyroi.

anreOpsr;
HaBBIKAMH

HCIIOJIb30BAHUA

Marema-
THIECKUX
METOJIOB
pereHun
MIPUKIIATHBIX
3a7ad4.

pu

pabore)




4. CTPYKTYPA U COAEPKAHUE JUCHUITIMHBI

4.1 PacnpenesieHue TPy10€MKOCTH JMCUMILIAHBI 10 BUAaM padoT 1o ceMecTpam

OO6mas Tpy10€MKOCTh AUCLUUIUIMHBI COCTaBIIAET 8 3au.el./288 uyacoB, pacrpeneiacHue
4acoB 10 BUaM pabOT ceMeCTpaM MpeCTaBICHO B TabmuIe 3.

CDOpMaT HU3YYUCHUS JUCHUIITIMHBL: C UCIIOJIb30BAHUEM 3JIEMCHTOB 3JICKTPOHHOT' O O6yquI/I$I

Tabnuna 3 - Pacnpeesienne TPy10éMKOCTH JMCHMIIJIMHBI 110 BUAAM padoT Mo ceMecTpam
Jlist ouHO# popMBbI 00yUCHHSI

Bun yuebHoii paboThl Bcero CemecTpsl
4acoB 1 5
1. KonTakTHas padoTa ody4yaoummxcs ¢ npenojgasaresem (1o
BUJIaM Y4e€OHBIX 3aHATHH) (BCET0), B TOM YHUCIIE: 144 72 72
1.1. AyauTtopHbie 3aHATHS (BCEro), B TOM YHCIIC: 136 68 68
- nextu (JT) 68 34 34
- maboparopusie padoTsl (JIP)
- mpaktrdeckue 3austus (I13) 68 34 34
- mpakTuKyMsI (I1)
1.2. BHeayauTopHblie 3aHSATUA (BCEr0), B TOM YHCIIE: 8 4 4
- TPYIIIOBBIE KOHCYJIBTALUU 110 TUCLUIUINHE 4 2 2
- TpyNIOBBIE KOHCYJIbTALMU IO IPOMEKYTOUYHOU 4 2 2

aTTecTanuu (3K3aMeHbI)

- UHIUBUyalbHAas paboTa MpernoiaBaTelis
¢ o0yJarmmmMcs BeImojaHeHno KP

2. CamocrositenbHasi padora ctynenTa (CPC) (Bcero) 81 45 36
Buja npomekyTo4HOI aTTecTALMHA 3K3aMEHBI 63 27 36
O0u1asi TpPy10€MKOCTh, Yachl/3a4eTHbIE e THHULBI 288/8 144/4 144/4

st 3a04HO# GPOpMBI 00yUeHHS

Bux yae6HO#M paboTHI Bcero Kypcor
4acoB 1 5
1. KonrakTHas padoTa o0y4arouuxcs ¢ npenojaaBaresiem (1o
BUJaM y4eOHBIX 3aHATHI) (BCEr0), B TOM YHUCIIE: S8 38 20
1.1. AyauropHble 3aHATHS (BCEro), B TOM YHUCIIE: 48 32 16
- nexuuu (JI) 24 16 8
- mabopatopHsie paboTs (JIP)
- mpakTrdeckue 3auatus (113) 24 16 8
- mpakTukyMsI (I1)
1.2. BHeaynuTopHble 3aHATHS (BCEro), B TOM YHUCIIE: 10 6 4
- IPYNIOBBIE KOHCYJIbTAIIMH 110 TUCIUILIAHE 6 4 2
- TpyNIOBBIE KOHCYJNbTAallMU MO MPOMEXKYTOUHOU 4 2 2

aTTecTaruy (3K3aMeHBI)

- MHAWBHIyalIbHast paboTa MpernoaaBaTess
¢ oOyuJaromumMcst BeimoiaHeHno KP

2. CamocrosTeabHas padora cryaenta (CPC) (Bcero) 203 88 115

Bujx npoMeskyToO4HOI aTTecTanuu 9K3aMEHbI 27 18 9




OO0mIasi TPYyA10€MKOCTh, YAChI/3a4eTHbIE eIMHUIIbI 288/8 144/4 144/4

4.2 CopepxaHue JMCHUILIHHBI, CTPYKTYPHPOBAHHOE 110 TeMaM

ConeprkaHue JUCHUIUIMHBL, CTPYKTYPHUPOBAHHOE TI0 TeMaM, PUBEIEHO B Tabmuie 4.

B ctonbue «Bug CPy» BBeZeHbI ce1yromue COKpaleHus:

«Jlekum» — mpeanoaraeT U3yuyeHNe MaTepuagoB Y4eOHUKOB U yU€OHBIX TOCOOU 1ist
MOJTOTOBKH K JICKIIMSM M IIOBTOPEHUE MaTepHaia Mmocje MPOCIyIINBaHuUs JIEKITUH [T yIacTHS B
00CYXK/ICHUSX Ha MPAKTHUECKUX 3aHATHUSIX.

«IIpakTukay - npeanonaraeT UCHOIb30BAHUE METOANYECKUX Pa3pabOTOK Ul MOMOILU
IpY PELICHUU UHIUBUYaJIbHBIX 33]1a4 U pEeIICHUE 3a/1a4 U3 3aJJaUHUKOB.



4.2 Coaep:xkanue JUCHHMILINHBI, CTPYKTYPHPOBAHHOE 110 TeMaM

Tabmmia 4.1 — CoxepkaHue TUCIMIUIMHBI, CTPYKTYPHPOBAHHOE TI0 TeMaM JUIsl 00yYarOIIMXCsl OUHOU

OPMbI O0yUYCHUS

IInanupyemslie 5
( py! Bunbr yaeoHo# paboThI HamMeHona- ;
KOHTPOJIHpYe-
)p Py Konraxrhas s HUE UCIOJIb- Peamsanus agr;:os
MBbI€) pe3yJIbTATHI
pesy pabora 8 3yEMBIX aK- B paMKax 6
ocBoenust: OIIK u 8, TpaKTHYeC- pa3pabota
= THUBHBIX U HHOIO
HHIUKATOPBI S KOt
HaumenoBanue tem o o Z Bun CPC WHTEPAKTUB- 3JIEKTPOHH
JIOCTHKEHUSI Z E o B S MOATOTOBKH
i 8| &g | 5l &, HBIX ( . | oroxypea
KOMIIETEHITUI Sl o7 |27 558 TPynoe (Tpymoemk
S E |2 SE2F obpasosa- KOCTb B pyA
SE|EEl &2 -
= o A E SER=I OCTh B
=1 S 5 X B o Q TEJIBHBIX qacax)
Eleg| g2 2 gn. y yacax)
=l =28 58 08 <) TEXHOJIOTUU
1 cemecTp
Paznen 1 DeMEHTBI MATPUYHON alnreOpbl
Tema 1.1 Jluneitnsie onepaiuu Haj Matpuiiamu | 0.5 0,5 2 IMoxroroBka k seknusm (6.1.1: C: | Pazbop
U UX CBOWCTBA 89 — 105); (6.1.4: C: 20 — 41), | peuenus
Tema 1.2 Onpenenutrenn W ux  cBoiicrtBa. | 05 0,5 2 BBINOJIHEHUE 3a7aHuN JUI | KOHKPETHBIX
OOparHas MaTpula CcaMOCTOATENEHOW paboTel (6.2.1: | mpuMepoB ¢
Tema 1.3 DiemeHTapHbIe peoOpa3oBaHus 1 1 2 C. 28 — 32; 33 — 36; 39 - 40); | momomIbi0
Marpull. ba3ucHbIi MUHODP U paHT MaTPHIIbI (6.2.2: C. 19-24) Mpe3eHTALIH
Uy JOCKH
OIIK-1 Hroro no pazgeny 1 | 2 2 6
OIIK-8 Pa3nen 2 CUCTEMBI JIMHEWHBIX alreOpanvecKuX ypaBHEHUH
HOIIK-1.1 Tema 2.1 Meton Kpamepa u meron obOpatHoit | | 1 2 IMoaroroeka x nexuusim (6.1.1: C: | Pa3bop
HOIK-8.1 | marpuusi pemenns CJIAY 53 — 59, 6.13: C: 166 - 173), | pemenns
Tema 2.2 OgHOPOIHBIE CUCTEMbI JIMHEHHBIX | | 1 2 BBIONHEHUE 3a1aHmi jutst | KOHKPETHBIX
ypaBHeHuH. CBoiicTa pemenuit CJIAY camocTosTensHON paGoTs (6.2.1: IPUMEPOB  C
C.32-33;36-39 - | mowomwio
+32-33;36-39) TIpe3eHTaIN
Uy JOCKH
Tema 2.3 Meron Taycca. OOmas Teopus | | 1 2
CJIAY
Hroro nmo pazneay 2 | 3 3 6

10




[Tnanupyemslie

Bugpt yaebHoit paboThI

Haumenosa-

(xoHTpOIHpYe- Konraxrhas < Hue ucrosib- | Peanuzanms Hamnvieros
=
MbI€) pe3yJIbTaThl pabora 8 3yeMbIX aK- B paMKax anme
ocsoenus: OIIK u s _ | paspabora
2, THBHBIX U MIPaKTHYeC
HWHJIAKaTOPbI H ) - HHOT'O
ANMEHOBaHHUE TEM o ° Z Bun CPC WHTEPaKTHB- nonrotopxy | CKTPOHH
JOCTH/KCHUS 3 i g 22l 3§ HBIX A oro Kypca
KOMIIETeHIIHiA S| &% |25 §E8 (Tpyoem- (TpyOeMK
S| Ex| 2= 2EF o0pazoBa- KOCTb B
E| 28| 8 Bl 23/ OCTh B
| 98| 2 Bl @ F0O TEJIbHBIX gacax)
2l eg |88 2E& . Jacax)
S| 28| &5 BQO0 TEXHOJIOTHI
= = 9 = O o
Pasgen 3 BekTropHOE MPOCTPaHCTBO. DJIEMEHTHI BEKTOPHOMN aJIreOphI
Tema 3.1 PazmepHOCT, M 0a3MC BEKTOPHBIX 0,5 0,5 1 oxroroBka k sneknusm (6.1.2: C: | Pazbop
TPOCTPAHCTB 164 — 191; 6.1.3: C: 19 - 31), | peuweHus
Tema 3.2 KoopauuaTh B adpunrom | 05 0,5 1 BBITIIOJIHEHUE 3a[aHAN JUIS | KOHKPETHBIX
HPOCTPAHCTBE — caMoCTOsATeNIbHOW paboTel (6.1.5: | mpUMeEpoB ¢
OIIK-1 Tema 3.3 Jluneiinoie omeparuu u| 1 1 2 C: 116 - 133): (62.3: C. 16 - 23) .
OI1K-8 OPTOHOPMHUPOBAHHBIM 6asnuc BEKTOPHOTO ' AT
MOIIK-1.1 TPOCTpaHCTBA Npe3eHTaluN
’ Tema 3.4 CkanspHoe MIPOU3BEJICHNE B| 1 1 2 n'y TOCKH
HOIIK-8.1 EBKIINIOBOM IPOCTPAHCTBE
Tema 3.5 BexropHoe " cMelmaHHoe | | 1 2
MIPOU3BEIICHUEC BEKTOPOB M UX CBOMCTBA
Hroro mo pasneny 3 | 4 4 8
Pa3nen 4 AHanuTHYECKask TEOMETPUS Ha IJIOCKOCTH
Tema 4.1 Bunel  ypaBHeHud — npsaMoil  Ha | | 1 1 IMoxroroBka k seknusm (6.1.2: C: | Pazbop
TJIOCKOCTH 47 - 68, 6.1.3: C: 59 - 70), | peueHus
Tema 4.2 B3anmHOe pacmoioXeHne MPSIMBIX H 1 1 2 BBINTONHEHHE 3a1aHmit U1 | KOHKDETHBIX
TOHCK Ha ITOCKOCTH CaMOCTOSATENIbHOM padoThI (6.1.5: TIPUMEPOB C
Tema 4.3 IIyyek npsMbIX Ha TIOC-KOCTH. C.35-56 TIOMOIIBIO
y P
MPE3eHTALH
Uy IOCKH
Hroro no pazneay 4 | 4 4 5

Pa3gen 5 Ananutrueckasi TeOMETpUsl B IPOCTPAHCTBE
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[Tnanupyemslie

Bugpt yaebHoit paboThI

Haumenona-
(koHTpOMIHpYE- KonTakTHas Haumenos
MEIE) pesyBTATEL 2Gora g HHUE UCIIOIb- Peanuzanms AHIG
p 3 3yeMBIX aK- B paMKax
ocsoenus: OIIK u s paspabota
’ & THBHBIX U HpaKTAIeC- HHOTO
WHJUKaTOPbI ) KoM
HaumeHnoBanue teMm o ° Z Bun CPC WHTEPaKTHB- SIIEKTPOHH
JIOCTHKEHUS ol 2 o | E Q SIS HBIX TOATOTOBIH oro Kypca
KOMIIETEHTIUH 5|l 5§ | 87 B =8 (tpynoem- (TpymoeMK
S| 8 x| 2 2| SEF obpaszosa- KOCTb B hya
S| 82| EE 88~ OCTh B
5| &85 > gl 2 5 &) TEIBHBIX yacax)
Elgg | &= 225 . yacax)
Sl E2E |58 S8C TEXHOJIOTUH
Tema 5.1 Buabl ypaBHEHUH IUIOCKOCTH B 3- 1 1 1 IoxroroBka k nekmnusm (6.1.2: C: | Pazbop
XMEPHOM NPOCTPAHCTBE 201 - 236), BbINOJHEHHWE 3aJaHUM | pEIICHUs
OIIK-1 Tema 5.2 Bumpl ypaHenuii mpsamoi B | | 1 1 I CAMOCTOSTENBHOM  paGOThl | KOHKPETHBIX
ppoctpanel e 6.1.5: C. 141 - 165); (6.2.5: C: 14 | mpumepos ¢
OIIK-8 Tema 5.3 B3aumHOe pacnojioOK€HUE TOYEK, 2 2 2 E 25) ) ( nzMo I;O
HOIIK-1.1 IDIOCKOCTEH M MPSMBIX B IPOCTPAHCTBE B
MOIIK-8.1 MIpe3eHTaIn
. Uy TOCKH
Hroro no pazgeny S | 4 4 4
OITK-1 Pa3nen 6 Kpusble 1 MOBEPXHOCTH 2-TO MOPSIIKA
OIIK-8 Tema 6.1 Bunbsl KpUBBIX BTOPOTO TOPSAKA U MIX 1 1 1 oxroroBka k nexmmsim (6.1.2: C: | Pa3bop
HOTIK-1.1 CBOHCTBA 106 — 123; 6.1.3: C: 72 — 110; | pemrenus
JOMK-8. 1 Tema §.2 [lpuBeneHue OOIIETO  ypaBHEHHS 1 1 2 6.1.4: C: 205 - 220), (6.2.4: C: 3 - | KOHKPETHBIX
: KpUBOH 2-TO MOPSAIKA K KAHOHHYECKOMY BHTY 25 N
= ) BBINOJIHCHWE 3aJaHUi Ui | MPUMEPOB C
Tema 6.3 Bussi TIOBEPXHOCTEN BTOpOro | | 1 2 N
N camocCToATeNbHOI pabotel (6.1.5: | momombo
MOpsKA U UX CBOHCTBA
C.96 —112; 165 — 185) MIpe3eHTaLIN
Uy JTOCKH
Tema 6.4 [IpuBeneHue ypaBHeHHs IOBEPXHOCTH | | 1 2
2-ro mopsika K KAHOHUYECKOMY BHITY
Hroro mo pasneny 6 | 4 4 7
Pasnen 7 BBenenue B MaTeEMaTHYECKUN aHAIN3
OIIK-1 Tema 7.1 OCHOBHBIE CBEJIeHHUS O MHOXeCTBax. | | 1 1 IToaroroBka k nekuusam (6.1.4 C.
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[nanupyembie Buipl yueOHO# paboThI

Haumenosa-

KOHTPOJIUpYE- Haumenos
( )Tp Py Konraxrhas 8 HHe ucronb- | Peanusarms attite
MbI€) PE3YILTATHI )
pesy. pabora s 3yeMbIX aK- B paMKax 6
ocsoenus: OIIK u 8 mpakTuuec- | PA3Pabora
THUBHBIX H p
w® o HHOTI'O
WHIUKATOPBI s KOI
HaumenoBanue tem ) o Z Bug CPC HHTEPAKTHB- 3MEKTPOHH
NOCTHKCHUS ) E ol B O TNIOATOTOBKH
. Q| ZEg | 28| 8 & HBIX 0ro Kypca
KOMITETCHITHIA gl 8| 85 §EY (Tpynoem- ( K
|l 28| F 4] 828 06pa3zoBa- Tpyzoe
S|l s 3| E & B2 . KOCTb B
= o A EEl 837 OCTh B
| oo | 2 &| 2 E\O TEJIbHBIX gacax)
Elgg | &= 225 . yacax)
Sl 288 S58C TEXHOJIOTUI
OIIK-8 CHUMBOJIBI MAaTEMAaTHYECKOM JIOTHKM W HX 92-102), BBITOTHEHUE 3aTaHUH TS
NOIIK-1.1 ucnons3opanue. [lonsTue (byHKIII/II/I, CIIOCOOBI CaMOCTOSTEIbHOU pa6OTI)I (615
3amaHus (QyHKIHH. .
HNOIIK-8.1 C.7-10)
Tema 7.2 Cnoxnas ¢ynkuusa. OOpatnHas | | IToxroroBka k sexuusMm (6.1.4 C.
¢yskius. OCHOBHBIC DJIEMCHTAPHBIC (DYHKIUH 102-104), BBIMONHEHHWE 3amaHMIt
U UX TPa(uKH. JUTS CAMOCTOSITETIBHOM paboThI
(6.1.5C.10-14)
Hroro no paznenxy 7 | 2
Pa3nen 8 Teopus npenenos
Tema 8.1 Ilomsrue umciaoBOM mocuedo- | 2 IToaroroBka k nekmusm (6.1.4
BAaTCJIBHOCTH. Hpe,I[CH YHCIIOBOM ImocJie- C.110-1 15)’ BBIIOJHEHHE 3aJaHUI
IIOBaTEIbLHOCTH.  beckoHeYyHO  Majble | JUISL CAMOCTOSTENBHOI PaGOTEI
OECKOHEYHO OOJIBIINE IIOCIEN0BATEIHHOCTH. (6.1.5. C.25-34)
OCHOBHbBIE TEOPEMBI 0 npejenax R
MoCaea0BaTeIbHOCTH. Ynco e.
Tema 8.2 Tlpenen ¢yHkuuM B TOuke M Ha |
OcckoHeUHOCTH.  TeopeMbl O  mpenmenax
GbyHKIHN. Heonpenenennsie  BBIpasKeHUSI.
IlepBbiif 1 BTOpOIl 3amedarebHbIE HPEIEIbL.
Beckoneuno maineie (YHKIWH, KiaccHDUKAIUSL
0ceCcKOHEUHO MaTBIX. [IpHHINT 3aMEHBI SKBHUBa-
JIEHTAMH.
Hroro no pazneny 8 | 4
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[Tnanupyembie i
( py! Buipl yueOHO# paboThI T P—— ;
KOHTPOJIUpYe-
POTHPY KonraxTHas s HUE UCIIOJIb- Peanuzauus agr;:OB
MBbIC C€3yJIbTAaThl
) pesy. pabora 3 3yeMBIX aK- B paMKax 6
ocsoenus: OIIK u 8 —— pazpabora
- THUBHBIX U HHOTO
WHJUKaTOPbI < KoM
HaumenoBanue tem ) N Z Bug CPC HHTEPAKTHB- 3MEKTPOHH
JOCTHIKCHUS e S ol 52 MOJITOTOBKH
i 8| 28| 5 ¢g| & HBIX (rpynoem- | OTO KyPea
KOMIIETEHIIHI =1 5% | 27| 558 Tpyzoem (Tpymoemk
S| & 2| £ 8 g = oOpazoBa- KOCTD B TPy
E|l 22| EEl 28R OCTh B
| oo | =2 K| 2 z Q TEJIbHBIX gacax)
199 g2 2 =9 . gacax)
Sl E2E |58 S8C TEXHOJIOTUH
Pasznen 9 JluddepennupoBanre GyHKIUN 0THOM TepeMEeHHON
Tema 9.1 [TIloustue  nOpou3BOAHOM, e€ | 2 2 2 [omroroBka k JekmusaMm (6.1.4
reOMGTpH‘IeCKI/Iﬁ M MEXaHWYECKHH CMBICIL. C137_140)’ BBIIOJIHEHUE 3aJaHuN
IIpaBuna BBIYHCIIEHUS [IPOU3BOIHOM. ML CAMOCTOATENBHOH  paGoTbl
OIIK-1 Jlorapugmraeckas pOU3BOIHAS. (6.1.5 C.44-79)
OITK-8 [lponsBogHass HESBHO 3aJ@HHBIX (YHKIIHA. e
IIpousBoaHas GbyHKIMH, 3aJJaHHOM
HOIIK-1.1 apaMeTPUICCKH.
HOIIK-8.1 Tema 9.2 Jludpdepenunan Qynxuuu. | 2 2 2
MHBapuaHTHOCTH (dbopmbl [IEPBOTO
i depennmana. [TpousBosHbIE u
JudhepeHIMAaIbl BRICIIUX MOPSIKOB.
HToro mo pasneny 9 | 4 4 4
Pa3znen 10 [IpuMeHeHne Npou3BOIHOM K UCCIIEIOBAaHUIO (PYHKIIMI U TOCTPOSHUIO TPaPHUKOB Pastop
CIICHHUS
Tema 10.1 OcHOBHEIE TEOPEMBI 1 2 2 Jlexmuu: 6.1.4 C.164-178 E OHKPETHBIX
maddepenimanbaoro  ucuncnenus:  OOmas Ipakruka: 6.1.5 C.86-114 pUMepoB ¢
OIIK-1 cxema ucciefoBaHusl (PyHKIUI U MOCTPOCHUS HHOMOIIBIO
OI1K-8 rpa)uKoB. TIpe3eHTaINN
HOTIK-1.1 Tema 10.; HaubGoneiiee ©  HauMEHbIIIEE 2 1 2 Wy HOCKH
3HaveHHe (QYHKIUU HA 3aMKHYTOM OTpE3Ke U
HOIIK-8.1 MHTEPBATIE
Hroro no pazgeay 10 | 3 3 4
Hroro no 1 cemectpy | 34 34 51
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[l1aHupyeMble Buipl yueOHO# paboThI HauMeHoBa-
(xoHTpOIHpYe- Konraxrhas < Hue ucrosib- | Peanuzanms Hamnvieros
=
MBIE) pes?/m)TaTm pabora L§ SyeMBIX ak- B paMKax pa;:;yg; »
ocsoenust: OIIK u a, THBHEIX 1 IIpaKTH4ec-
HWHJIAKaTOPbI ) - HHOT'O
HanmenoBanue Tem o ° Z Bug CPC HUHTCPAKTHB- SIIEKTPOHH
JOCTHKEHUS o 2o | gl 3§ HBIX TOATOTOBKIL | Kypca
KOMIIETEHIIHit 5 &8 |87 g =8 (pynoewm- (TpymoeMK
S| 52| §“ 5= oOpazoBa- KOCTD B Tpy.
E &5 % E é EG TEeIBHBIX qacax) OCTb B
E1Sg | &2 225 . gacax)
Sl E2E |58 S8C TEXHOJIOTHI
2 cemecTp
Pasznea 11 HeonpeieneHHblit HHTETpa Pas6op
CIICHHS
OIIK-1 Tema 11.1 Ompenenenue mepBooOpasHoit u | 2 2 2 Jlexuuu: 6.1.4 C.193-219 EOHKP CTHBIX
OIIK-8 HEOIIPeACICHHOTO MHTerpaia. MHTerpupoBanue IpakTuka: 6.1.5 C.129-156 IpHMEpoB ¢
MOJICTAHOBKOM (3aMCHOM IMEpEeMEHHOM). IIOMOIIIBO
HNOIIK-1.1 Tema 11.2. ®opmyna HHTETPHUPOBAHUSA IO 2 2 2 npeserTaIIH
HOIIK-8.1 yacTsiM. [ToHsTHE 0 HEOEPYIIMXCSl MHTErpaax Wy 10CKH
Hroro mo pazneny 11 | 4 4 4
Pa3nen 12 OnpeneneHHblil HHTErpai
OIK-1 Tema 12.1 IlousTue ONpEeJEeNIeHHOro | 2 2 2 Jlexmuu: 6.1.4 C.221-237
i HHTerpana. Teopema CYILECTBOBAHHSI. Ipakruka: 6.1.5 C.145-156
OIIK-8 CRoiicTBa olpe/IeNIcHHOr0 HHTerpaa.
NOIIK-1.1 Tema 12.2 OmnpeneneHHbld  HHTErpan ¢ 2 2 2
UOIIK-8.1 NepEMEHHBIM BEPXHUM pesesioM.
HecoOcTBeHHBIE HHTETPAIBL.
Hroro mo pazneay 12 | 4 4 4
OLTK.1 Paznen 13 luddepennuanbHoe ncuucieHne PyHKIui HECKOIBKUX MEPEMEHHBIX
OIK-8 Tema 13.1 Onpenenenne GyHKIUNA HECKOMBKUX | 2 2 2 Jlexmmm: 6.1.4: C: 261 - 263
NIePEMEHHBIX. OCHOBHBIE ~ TEOpPEMBI 0 IpaxTuka: 6.15: C.208-224
HOIIK-1.1 HernpepbIBHBIX (QyHKIUsIX. CBOWCTBA (DYHKLIMIA
HOIIK-8.1 HETIPEPhIBHBIX Ha 3aMKHYTOM OTPaHUYEHHOM
MHOJKECTBE.
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[Tnanupyemble Bunpl yaeoHoi THI
( 24 Ab1 yebHoi pabo Haumenona- H
KOHTpOJIUpYye- aNMCHOB
)Tp Py Konraxrhas 8 HHe ucronb- | Peanusarms attite
MBI€) PE3YJIbTAThI o
pesy. pabora s 3yeMbIX aK- B paMKax 6
ocsoenus: OIIK u 8 mpakTauec- | PA3Ppaoora
= THBHBIX U p HHOTO
WHJUKaTOPbI < KoM
HaumenoBanue tem ) N Z Bug CPC HHTEPAKTHB- 3MEKTPOHH
JOCTIIKCHUS 2 =l TIOZITOTOBKH
Q E Q
. Q| ZEg | E8| 8 & HBIX oro Kypca
KOMITCTEHITHI Fl8F| 8 R & E 8 (Tpynoem- ( OEMK
S| B 2| B2 8 ] oOpazoBa- KOCTD B TpyA
= 82| E =S| 8 E = OCTh B
| oo | 2 | 250 TEJIbHBIX gacax)
£1ge | &3 = LE“Q" . gacax)
Sl E2E |58 S8C TEXHOJIOTHI
Tema 13.2 YacTHble MpoM3BOAHBIE (QYHKIHMU 3 3 2
HECKOJIBKUX TIEPEMEHHBIX. [onupii
muddepennuan. KacarenpHas IUIOCKOCTh H
HOPMaJIb K IIOBEPXHOCTH.
Tema 13.3 YacTHele NpPOW3BOAHBIC BBICIIUX | 3 3 2
nopsakoB. ®opmyna Teitnopa ans QyHKumi
MHOTHX HEpPEMEHHBIX. DKCTPeMyMbl (QyHKLIUI
MHOTHX [IEPEMEHHBIX.
HToro no pazaeay 13 8 8 6
Pa3znen 14 OObIkHOBEHHBIE MU PepeHIaTbHbIE YPaBHEHUS
Tema 14.1 Jludpdepenumansusie ypaBHeHHs | 2 2 2
nepBoro mopsaka. 3amadya Komm. Teopema IIpaktuka: 6.1.5 C.291-325
cymectBoBanus  pemwenus 1Y mepBoro
TIopsIKa.
Tema 14.2 Tlpocreitme aunddepeHumraibusie | 2 2 2
OIIK-1 ypaBHEHHs  MepBoro  mopsaaka.  Ocobble
OIIK-8 pemeHus. YpaBHenue bepHymnu. Jlunelinsie
WOIIK-1.1 AY ypaBHenus. [IpuHnun cynepno3unuu.
NOTIK-8.1 Tema 14.3 JIluneiinsie OJIHOPOJHbBIE 3 3 2
muddepeHIranbHBIE ypaBHEHHE c
MOCTOSIHHBIMU KO3 pHUIEeHTaMH. Meron
BapuUalMM IOCTOSHHBIX. YacTHoe pelieHue
HEOJHOPOJHOTO YpPaBHEHUS C IOCTOSIHHBIMH
ko3 dunnerramu. [IpunoxeHus.
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[Tnanupyemslie

Bugpt yaebHoit paboThI

Haumenona-
(koHTposmpye- KonrakTHat s HHe HCMOMb- | Peammamus | DAAMCHOB
=
MBI€) pe3yJIbTaThl paGora S SyeMBIX ak- B paMKax aHI/ée
. azpaborta
ocsoenust: OIIK u & THBHEIX 1 IIpaKTH4ec- paspabot
HMHAUKATOPBI g KOH HHOTO
HanmenoBanue tem o ° Z Bun CPC WHTEpaKTHB- | | ONEKTPOHH
/:[ocmxceﬁmv 3 i g g gl 3¢ HBIX A oro Kypca
KOMITETCHITHIA 5| &% |87 & E ] 5 (Tpymoem- (TpymOeMK
<| € 2| & S 5 0bpasoBa- KOCTb B
=| &B|E=S 8 8= OCTh B
=| 2E|EE|l 880 TEIBHBIX yacax)
2| 83 s 5 2 EE Jacax
| £ 8| &5 B@0C TEXHOJIOTHI
= = o = 8 O o
Tema 14.4 Cuctembl ay. Jluneitnas | 3 3 2 IIpakruka: 6.1.5 C.192-204
OIK-1 ogHOponHas  cucreMa U depeHnnanTbHbIX
ypaBHeHuid. OOmee pemieHHe OIHOPOIHOM
OIIK-8 CHUCTEMBI ay C MOCTOSIHHBIMU
HOIIK-1.1 kooddurmentamu.  HeomHoponmas — cucTeMa
NOTIK-8.1 JIMHENHBIX oy c IIOCTOSIHHBIMH
KO3 UITMESHTaAMH.
Hroro no pazneay 14 | 10 10 8
Pa3nen 15 Pspl 1 211€eMEHTBI FTAPMOHMYECKOTO aHAIN3a
Tema 15.1 UYwucnoBeie psgsl. [lpusnaku | 2 2 2 ITpakrtuka: 6.1.5 C.192-204
cxogumoctd, CremneHHbie psaasl. OCHOBHBIC
OIIK-1 CBOMCTBAa (DYHKIMOHANBHBIX PAIOB, M HX
OIIK-8 TPHITOKEHHSL.
HOIIK-1.1 Tema 15.2 DneMeHTHI TapMOHHUYECKOTO 2 2 2
HOIIK-8.1 aHaM3a, MIPUMEHEHHE rapMOHHUYECKOTO
aHaJIM3a MPH PEeUICHUH 3a/1a4.
Hroro no pazneay 15 | 4 4 4
Pazznen 16 D1eMEHTHI TEOPUU BEPOATHOCTEN U MaTEMATUUECKON CTaTUCTUKH
OIIK-1 Tema 16.1 DnemMeHTHI KOMOWHATOpUKH, | 2 2 2 IIpaxruka: 6.1.5 C.328-333
KJIACCHYECKOE  OIpEAEIeHHE  BEPOSTHOCTH,
OIIK-8 ¢dopmyna Baiieca, ¢dopmyna TIOJTHOU
HOIIK-1.1 BEPOSITHOCTH.
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[Tnanupyemslie

Bugpt yaebHoit paboThI

Haumenosa-

KOHTPOJIHpYyE- Haumenos
( )TP py KonrakTHas 5 HUE UCIIOJIb- Peanuzanys aHe
MBbIC C€3yJIbTAaThl o
pesy. pabota 8 3yeMbIX aK- B paMKax A3pa60Ta
ocsoenust: OIIK u 8 IpaKTHYeC- pasp:
= THUBHBIX U . HHOTO
WHUKATOPBI S KOit
HaumenoBanue tem ) N Z Bug CPC HHTEPAKTHB- 3MEKTPOHH
JOCTHIKCHUS e S ol 52 TTOJITTOTOBKH
. Q| ZEg | E8| 8 & HBIX oro Kypca
KOMIIETEHTIUH 5| &5 |87 §58 (tpynoem- (TpymoeMK
| 8 x| 2% 2 EF obpaszosa- KOCTb B hya
= 82| E =S| 8 = OCTh B
gl oo | 2 &l 280 TENbHBIX yacax)
219 © g2 2 L%n- . gacax)
Sl 288 858C TEXHOJIOTHI
HNOIIK-8.1 Tema 16.2 Oynkuus pacnpeneneHusl. 2 2 2
UYucnossle XapaKTEePUCTUKH. OneMeHTHI
MaTeMaTH4eCKON CTAaTUCTUKH.
Hroro no pazneny 6 | 4 4 4
Hroro no 2 cemectpy | 34 34 30
Hroro mo iucumniivge | 68 68 81
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5. TEKYIIUH KOHTPOJIb YCHEBAEMOCTH MW IPOMEXYTOUYHAS
ATTECTALMUA ITO U'TOI'AM OCBOEHUSA JUCIIUIIJIMHBI.

5.1. TunoBble KOHTPOJbHBbIC 3aJaHHUSA HMJIM HMHbIe MaTepHaJIbl, HeEO0XOAUMBbIE [JIfl
OLICHKHU 3HAHUI, YMEHHH U HABBIKOB M (WJIH) ONBITA AeATeJIbHOCTH

1) IlpumepHasi TeMaTMKAa KOHTPOJIbHBIX PadoT:
PewieHne MaTpUUYHBIX YpaBHEHMI;
Perenue ofHOPOTHON M HEOJTHOPOTHON CHCTEM JTMHEUHBIX aJire0pandecKuX YpaBHCHUN;
Pemenwue 3aa4 o BEKTOpHO# anredpe;
Pemenune 3agad no HaX0XKJIEHUIO YpaBHEHUH IPAMOI Ha INIOCKOCTH;
Pemenue 3agad Ha ypaBHEHMS INIOCKOCTH U IIPSIMOM B ITPOCTPAHCTBE;
Pemrenne 3a1a4 Ha KpUBBIE BTOPOTO NOPSIKA;
3aauM Ha BHEIIHEE ¥ BHyTPEHHEE ONMCaHUe JMHEWHOTO MOIPOCTPAHCTBA;
Pemenue 3anay Ha npeoOpa3oBaHue BEKTOPHBIX IPOCTPAHCTB;
Omnpenenenue cOOCTBEHHBIX YNCEN U COOCTBEHHBIX BEKTOPOB MATPHIL;
Omnpenenenue TUIIOB MOBEPXHOCTEH BTOPOTO MOpPsiAKa.

IIpumep 3a1aHuii K KOHTPOJIBLHOI padoTe:
=2x 4y 9z @ 28

1) Haiitu Bce pemmenus cucremsl: ,, 7x 3); 6z ® 1
"“1x 9y 9z @ 5

q
2) Cuma F @ *4}3}2‘ NPUIIOKEHA K TOUKE M (1;5;3). HaiiTu MOMEHT STOH CHIBI

OTHOCUTEIBHO Havasia KOOPIUHAT.
3) YcraHOBUTH, KaKas JMHHS ONIPENEISIETCS CIEAYIONINM ypaBHEHNEM U H300pa3HuTh ee Ha YepTeKe:

) _
yel §xlx24x5'

4) W3 touku A3;5 mox yrinom 45° k ocu aGcuucc HampapiieH JIyd CBeTa, KOTOPBIH, q0ias 10
9TO¥t ocH, oTpaxaetcs oT Hee. COCTaBUTh ypaBHEHHS MaIA0IIET0 U OTPAKESHHOTO JTyYeH.

5) U3 toukn _A3~;2;4} OITYCTHTD MEPIIEHANKYJIISIP Ha MIIOCKOCTh S5X 3); 7z1 @ 0.

2) TecTbl 1JIfl TEKYLIET0 U MPOMEKYTOUHOT0 KOHTPOJISI 3HAHUH 00y4YalOUIUXCs
TecTbl, poBOAMMEBIE HA AMeKTpoHHOU T1athopme Moodle na caiite [T HI'TY no aapecy:
http://dpingtu.ru/Moodle
BxrouaroT pemienue 3agad o TeMam Kypca ¢ BBIOOpOM MpaBUILHOTO BapuaHTa OTBETA.
3) Bomnpocsl 151 NOATOTOBKH K KOHTPOJbHBIM MEPONPHUATHAM (TEKYIUHH KOHTPOJb B
(¢opme ycTHOTO Ompoca):
1) ChopmynupyiiTe IOHATHE MATPHIBI, TPAHCIIOHMPOBAHHON MaTpPHIIBI, MTPOMU3BEACHIS MaTpPHIL,
CTCIICHU MaTpHUIIbI.
2) Ompenenure TUHEWHBIE OTEpAIH HAJl MATPUIIAMH U TIEPEUNCIUTE UX CBOHCTBA.
3)ChopmynupyiiTe TOHITHE OIPEHCTUTENSI, MUHOpPA, alreOpamdecKoro MOTIOTHEHHUS JJIEMEHTa
KBaJIpaTHOU MAaTPULLBL.
4)IlepeuncnuTte CBOHCTBA ONIPEIEITUTEIEH.
5)laTh onpeaeneHre MpUCOSIMHEHHON MaTPHIIbL, 00paTHON MaTPHUIIBl, MATPHYHOTO YPaBHEHHSI.
6) [IporeMOHCTPHPOBATE METOANKY PELICHUE YPAaBHEHHUS METOIOM OOpaTHOM MaTpHIIbL.
7)/late ompenmeneHMEe MHUHOpA MATPUIBI TOpANKa S HM €ro anreOpamdeckoro JIOTOJTHEHHS.
Chopmynupyiite teopemy Jlamnaca. I[IpogeMOHCTpUpOBaTh €€ NMPUMEHEHHE K BBIYUCICHHUIO
OTIPEACITUTEIS.
8)UTo Takoe pelieHre CUCTEMBI JHHEWHBIX anreOpandecknx ypaBHeHui? ChopMymupyiiTe mpaBmia
Kpamepa ains penieHnus Takux CUCTEM. B kakoM ciydae cucremMa He UMeeT PemIeHus?
9) CchopmynupoBaTh MOHATHE JTUHEHHOW 3aBUCHMOCTH CHCTEMBI CTPOK M cTOJiOHOB. Ilepeuncnurs
CBOIMCTBA TMHEMHO-3aBUCUMON CUCTEMBI CTPOK.
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10) Chopmynupyiite TeopemMy O paHre wMarpuipl. [lepeuucnure saeMEHTapHBIC
npeoOpazoBanus MaTpull. ONHIIUTE METOAMKY NPHUBEICHUS MATPUILI K BEpXHE-
TpaneLeBUIHOMY BULY.

11) Jatp monsitue pacmupennoit marpunbl CJIAY. CdopmynupoBars Teopemy Kponekepa -
Kanenmm.

12) OmnrcaTh 00IIy 0 TEOPHIO CUCTEM JIMHEHHBIX alreOpandecKuX ypaBHEHUH.

13) Omucats metox ['aycca pemmenust CJIAY. Onmcats mpuMeHEHHEe METOa B CiIy4ae OECKOHEYHOTO
MHOYKECTBA PEILICHUI.

14) Pemenrie oAHOPOJHOM CHCTEMBI TMHEHHBIX ajreOpandeckux ypaBHEHUH.

15) JlekapToBa cucteMa KoopAauHAT. PaccrosHre Mexay Toukamu. JlejaeHue oTpe3ka B 3aJaHHOM
OTHOIIICHHH.

16) Bekrop. Anuna. PaBeHcTBO ABYX BeKTOpoB. EAMHUYHBIN U HYJ1€BO# BekTophl. KonnmuaeapHocTh
BEKTOPOB.

17) Pagmyc-BeKTOp TOUKH U €€ KOOPAMHATHI. JINHEHHBIC onepauy HaJl BEKTOPaMH U UX CBOKCTBA.

18) IIpoekuus BekTopa Ha ock. CBoiicTBa mpoekuid. OpThl OCeil U 3aUCh Yepe3 HUX BEKTOpa.

19) BeipakeHU KOOpIWHAT BEKTOpa UYepe3 KOOpAWHATHI €ro KOHIAa W Hayama. KoopauHaThl
JTMHEWHOW KOMOMHAIINN BEKTOPOB.

20) [onsTHe 6a3nca NpoCTpaHCTBA BEKTOPOB. Pa3ziiokeHne BekTopa mo 6asucy.

21) Beluncnenune MOAyns BEKTOpa 4epe3 ero KoopAuHaThl. Hampasisiiomye KoCHHYCBl BEKTOpa U UX
BBIYUCIICHHUE Yepe3 KOOPIUHATHL.

22) Opt BekTopa. Jloka3aTeabCTBO COOTHOIIEHHS MEX/ Ty HapaBIISIIOIIMMU KOCHHYCaMHU.

23) CkansipHOe TPOU3BEICHUE BEKTOPOB U €ro cBoicTBa. HeoOxoanmoe u JOCTaTOYHOE YCIOBHE
MEPIEHIUKYIISIPHOCTH BeKTOpoB. KocuHyC yria Mexay IByMs BEKTOPaMU.

24) BeipaxkeHue paboThI CHITBI Yepe3 CKASIPHOE MMPON3BeieHNe. BhiparkeHre IPOSKINK BEKTOpa Ha
0Chb Yepe3 CKaJSIPHOE ITPOU3BE/ICHHE.

25) Ckanspubiii kBagpar. CKalsipHbIe TPOU3BEICHUSI OPTOB OCel KOOpAMHAT. 3alCh CKAJIIPHOTO
IIPOM3BEICHHSI BEKTOPOB Y€pe3 JeKapTOBbI KOOPIUHATHI BEKTOPOB.

26) «IIpaBbie» u «ieBbIe» TPOWKH BEKTOPOB. BekTopHOE Mpon3BeeHNEe BEKTOPOB U €0 CBONCTBA.

27) BektopHOe mpou3BeAeHUE OpTOB oceil. BekTopHOe mpou3BeseHNE BEKTOPOB B KOOPAMHATHOM
¢dopme. MOMEHT CHIIBI OTHOCUTENIEHO TOYKH.

28) CmemaHHOE MPOU3BEAICHHUE BEKTOPOB M €ro CBOWcTBAa. Heobxommumoe w AOCTaTOYHOE YCIIOBHE
KOMIUIAaHAPHOCTH BEKTOPOB.

29) BbIBOJ BEIpa)KEHHSI CMEIIAHHOTO TPOU3BEIECHHS Yepe3 KOOPIAUHATHI.

30) YpaBHECHHE MPSMON Ha TUTOCKOCTH, MPOXOJSIICH depe3 IBe 3aJaHHBIX TOUYKHA. KaHOHWMYEeCKoe
ypaBHEHUE NPSIMOM Ha MJIOCKOCTH.

31) Obuiee ypaBHEeHHE NPSIMOI Ha TIOCKOCTH. HopMmaies 1 HanpaBJIsIFOLINA BEKTOP.

32) YpaBHEHHE NPSMON Ha IUIOCKOCTH, MPOXOJSIEH depe3 3aJaHHyI0 TOYKY, MMEePICHANKYIISIPHO
3a/IaHHON HOpMAJIH.

33) YpaBHEeHHE T'€OMETPHYECKOIO MECTa TOYEK Ha IJIOCKOCTH, PABHOYAAIEHHBIX OT JIBYX JaHHBIX
Touek Al m A2.

34) YpaBHEeHHE NPSAMOI Ha TNTOCKOCTH, MIPOXOISIICH depe3 3aJaHHyI0 TOUKY ITapauieIbHO 3aTaHHOH
IIPSIMOM.

35) YpaBHeHue npsAMOi Ha MIOCKOCTH «B OTpe3Kax». YacTHBIE CiIydau PacHoNOXEHHs MPsMOH Ha
IUTIOCKOCTH OTHOCUTEILHO Havajla KOOpIUHAT.

36) Yroia HakJIOHA IPSIMOM Ha MJIOCKOCTH. Y CJIOBHE MapauIeIbHOCTH U MEPIIEHANKYIISIPHOCTH ABYX
MPSIMBIX Ha TJIOCKOCTH.

37) BexTopHOe ypaBHEHHE IIPSIMOI HA TUIOCKOCTH. Y paBHEHHE MPAMON Ha IJIOCKOCTH B HOPMAIBHOM
dhopme.

38) B3anmHoe pacrnonokeHre MpsIMO U TOUKH Ha IJIOCKOCTH. B3auMHOE pacmoiokeHHne IBYX TOUEK
Ha IUIOCKOCTH.

39) Uto Takoe Imy4oK MPSIMBIX Ha ITIOCKOCTH.

40) Bunsl ypaBHeHHH IUIOCKOCTH B ITpocTpaHcTBe. [IoHsATHE HOpMaTbHOTO BEKTOPa

41) 'eomeTpuueckas HHTEPIIPETAIUS [TapaMETPOB OOIIEro ypaBHEHUS IFIOCKOCTH B IPOCTPAHCTBE

42) 'eomeTpuuecKkas MHTEPIPETAIUS TaPAMETPOB HETIOJIHBIX YPaBHEHUI IIIOCKOCTH B IPOCTPAHCTBE

43) 'eomeTprueckasi MHTEpHpETAlMs  IApaMETPOB  BEKTOPHOTO  YpaBHEHHS  IUIOCKOCTH B
IIPOCTPAHCTBE
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44) BzanMHOE pAaCIIONIOKEHUE NIBYX IUIOCKOCTeH B TpocTpaHcTBe (YCIOBHS Ha MapaMeTphI
YpaBHEHHN)

45) I'eomeTpuueckas MHTEpIpETalysi IMapaMeTpoB HOPMAJbHOTO  YpPaBHEHHSI IUIOCKOCTH B
MIPOCTPAHCTBE.

46) [loHATHE OTKIOHEHHUS U PACCTOSIHUS TOUKHU OT IUIOCKOCTH B IIPOCTPAHCTBE

47) YpaBHeHHE MpsIMOH B TPOCTPAHCTBE KaK IepecedeHHs IBYX IUTOCKocTell. OmpeneneHne
HaMPaBJISAIONIET0 BEKTOpa

48) Uto Takoe my4oK TuIocKocTel? BapruaHThl ypaBHEHHH ITy4Ka U MX OTIIMYUE JPYT OT Apyra

49) KarnoHndeckoe 1 mapaMeTpUIecKoe YpaBHEHHS TIPSIMOM B TIPOCTPAHCTBE

50) B3aumHOe pacnojoxeHue MPsIMOM U IJIOCKOCTH B MpOCTpaHCTBe (YCIIOBUS Ha MapaMeTpbl
ypaBHEHHI)

51) CriocoOrI ompenieIeHnus PaCCTOSTHHAS OT TOYKH JIO TPSIMOH B IPOCTPAHCTBE

52) Onpenenenue u NpUMepbI TMHEHHBIX TpocTpancTB. [loHsTre n3oMophu3mMa

53) Omnpenenenne cOOCTBEHHBIX 3HAUEHUHM M COOCTBEHHBIX BEKTOPOB JINHEHHOTO MPe00pa30BaHus

54) [IpeoOpa3zoBaHue MPOCTPAHCTBA, CBSI3aHHOE C PABHOMEPHBIM CYKATUEM

55) lonstue kBagpaTHuHOH hopmbl. KaHOHUYECKUI BU KBaIpaTHIHON (POPMEL.

56) Meton Jlarpanxa npuBeneHUs KBaIpaTHIHON (POPMBI K KAHOHHYECKOMY BHTY.

57) Meron SIkoOu puBeIeHHS KBaIPATUIHON POPMBI K KAHOHUIECKOMY BUJTY.

58) IlpeoOpa3oBanue KBaApaTUIHOM (POPMBI IPU TMHEHHOH 3aMeHe TTepEeMEHHBIX

59) Konndeckue cedeHus ¥ KPUBBIE BTOPOTO ITOPSIIKA

60) I'eomeTpryeckast UHTEpIPETAIS TAPAMETPOB YPABHEHUS OKPYKHOCTH U AJIIHIICA.

61) ITapameTpsl u CBOWCTBA 3JUTUIICA

62) 'eomeTpuyeckast ”HTEPIIPETaIHS IapaMeTPOB YPaBHEHHUS THIIEPOOITBL.

63) ITapameTpsl 1 CBOMCTBA TUIIEPOOIIBI

64) I'eomeTpryeckas MHTEPIPETAIHSI TApaMETPOB ypaBHEHHSI TapaOoITbL.

65) IlapameTpsl 1 CBOMCTBA MapaboITbI

66) [lpuBenenune ypaBHEHHS LIEHTPAILHON IMHUN BTOPOTO MOPSAKA K KAHOHUYECKOMY BUILY

67) IlpuBeaeHne Npor3BOJIILHOTO YPAaBHEHHUS Tapa00Ibl K KAHOHUYECKOMY BUIY

68) [IpeoOpazoBaHre CUCTEMBI KOOPAWHAT IPU MTOBOPOTE OCEH

69) Onpenenenue yria MOBOPOTa OCeld KOOpAMHAT MO MapamMeTpaM YpaBHEHHs KPHBOH BTOpPOTO
ropsiaKa

70) Bunpl noBepxHOCTEH BTOpOro nopsiaka. OCHOBHBIE TapaMeTPhI U CBOICTBA

4) IlepedeHb BONPOCOB, BLIHOCMMBIX Ha NPOMEKYTOYHbIEC aTTECTALUHA

TEOPETUYECKUE BOIIPOCHI k sk3ameny 3a 1 cemectp:

1 Ilonste matpuubl. JIuHeiHble onepanuu Haj Marpunamu. Ilpoussenenue matpui. Jl0ka3aTelbCTBO CBOMCTB
onepauu.

2 IIpousseneHue marpuisl Ha BekTop. IIpomsBeneHue nByx MmaTpull. Jl0Ka3aTeNnbCTBO CBOMCTB MPOU3BEACHUS
IlepectanoBounble MaTpHIbl. CTENEHb MATPHILIBL.

3 IlonsTue onpenenuresns. JlokazaTebCTBO CBOICTB ONPENEIUTENEH.

4 TIpaBuia Kpamepa pemreHusl cucTeM JTUHEWHBIX YPaBHEHHUH C JOKA3aTENECTBOM. beCKOHEYHOE MH-BO PEUICHUN
CHCTEMBI.

5 O6partHas Marpuiia. MaTpudHas 3aMCh CHCTEMBI YpaBHEeHHUI. MeTox 00paTHOH MaTpHIbl PEIICHHUS CHCTEMBI 1
ero 000CHOBaHHE.

6 MartpuIia Kak cucTeMa CTOJIOIOB Wit CTPOK. [ToHATHE THHEWHOM 3aBUCUMOCTH CTPOK:

7 CBoiicTBa CUCTEMBI CTPOK C JOKA3aTEIbCTBOM.

8 basucHblil MUHOD U paHT MaTpuLbl. CBOWCTBA paHra C JOKa3aTelbCTBOM.

9 JlokazaTenabCcTBO TEOPEMBbI: DJIEMEHTapHbIe NPeoOpa3oBaHMs HE MEHSIOT paHra MaTpuibl. J(okasaTenbcTBO JUIst
Bcex 4 BUJOB IpeoOpa3oBaHuil.

10 [okazatenscTBO Teopembl Kponekepa-Kanemmu.

11 OOmas Teopus cucTeM JIMHEHHBIX anredpandeckux ypaBHeHnid. Meron ["aycca.

12 Tlonsatue BekTopa. Jl0Ka3aTEIbCTBO CBOMCTB IMHEWHBIX ONEpPalUil Hal BEKTOPAMHU.

13 CkangpHoe npou3BeAcHHE BEKTOpoB. Ero BbIpaskeHuE dYepe3 KOOpAMHATHL. J[0Ka3aTenbCTBO CBOWCTB
CKaJIIpHOTO MPOU3BEICHHUS.

14 BexTtopHOEe mpom3BelneHHE BEKTOpOB. Ero BeIpakeHHe Uepe3 KOOpAMHATHL. J{OKa3aTEIbCTBO CBOWCTB
BEKTOPHOT'O IIPOU3BEIEHHS.

21



15 CwmemanHoe mNpoM3BeJCHUE BEKTOPOB. Ero BbIpakeHHMe uepe3 KOOpAMHATHL J[0Ka3aTelbCTBO CBOWCTB
CMEIIaHHOTO MPOU3BEACHHUSL.

16 6 BHIOB ypaBHEHHI NpPSIMOW Ha IUIOCKOCTH C WX BBIBOJOM (KaHOHMYECKOE, IapaMeTpuyeckoe, oduiee, «B
0Tpe3Kax», BEKTOPHOE, uepe3 yriioBoi ko3dduiueHr).

17 BpiBOA HOPMAILHOTO ypaBHEHUS NMPSIMOW Ha IUIOCKOCTH. B3auMHOE pacmojio’keHHe NpSIMONW U TOYKU Ha
TUTOCKOCTH. B3aumHoe pacronoxeHue AByX NPsIMbIX.

18  Bunasl ypaBHEHUH IIOCKOCTH B IPOCTPAHCTBE

19  BriBonx o0miero ypaBHEHHUS INIOCKOCTH B IIPOCTPAHCTBE

20  T'eomerpudeckast HHTEPIPETALMS HETOIHBIX YPaBHEHHH INIOCKOCTH B IPOCTPAHCTBE

21  BBIBOJ BEKTOPHOTO ypaBHEHHS IIIOCKOCTH B IIPOCTPAHCTBE

22 B3anmHoe pacnosoxxeHue AByX III0CKOCTEN B IPOCTPAaHCTBE

23 HopmanbHoe ypaBHEHHE IUIOCKOCTH B MPOCTPaHCTBe. B3anMHOe pacrojiokeHHe TOYKH UM IIOCKOCTH B
HpPOCTPAHCTBE

24 YpaBHeHHUe IpAMO B IPOCTPAHCTBE KaK MEpeceueH sl AByX IIIOCKOCTEN

25  KaHoHMYeckoe 1 mapaMeTpUuecKoe YpaBHEHHUS MPSMOH B IIPOCTPAHCTBE

26  BzaumHOE pacnosoxeHHe NPsIMOH U IMIIOCKOCTHU B IIPOCTPAHCTBE

27  PaccrositHue OT TOUKH A0 NPSMOM B IPOCTPAHCTBE

28 CUMBOJIBI MATEMAaTHUECKOH JIOTHKH U X HCIOJIB30BaHHUE.

29 IlonsTrHe QYHKIUHN U CIIOCOOBI MX 3aJaHUS.

30 OcHOBHEBIC dIIEMEHTAPHBIC (PYHKINHU U UX TPadUKH.

31 IlonsTHE YNCIOBOI IOCIENOBAaTENFHOCTH. [Iperen 9ucIoBoi MOCIeT0BaTeTFHOCTH.

32 beckoHEYHO MaJIble M OECKOHEYHO OOJIBIINE ITOCIEA0BATEIFHOCTH, X CBOMCTBA.

33 Yucno e.

34 Ipenen GyHKIMU B TOUYKE U HA OECKOHEYHOCTH.

35Teopemsl 0 npenenax QyHKIKH.

36 IlepBeIii 1 BTOPOIl 3aMeuaTeNbHbIE TPECTHI.

37 BeckoHeuHO Majble (DYHKIUH, Kiaccu(ukanus OECKOHEYHO Manble (YHKIHH, KiacCU(pHUKALUSI OCCKOHEYHO

MaJIbIX.

38 IIpuHIHIT 3aMeHBI PYHKITHI S5KBUBATICHTHOCTH.

39 HempepbIBHOCTS OCHOBHBIX JIEMEHTapHBIX (PyHKIHI.

40 OCHOBHBIE TEOPEMBI O HETIPEPBHIBHBIX (DYHKITHSIX.

41 CpoiicTBa (pyHKINH HETIPEPHIBHBIX HA 3AMKHYTOM OTPE3KE.

42 ToHsATHE TPOU3BOIHOM, €€ TEOMETPHUICCKUAN N MEXaHNIECKUI CMBICI.

43 I1paBuia BEIYUCICHUS IPOU3BOJHOM, TAOINIA IPOU3BOTHBIX.

44 JlorapupmMudeckas MPOWU3BOIHAS, MPOU3BOAHAS HESBHO 3aJaHHOW (YHKIMH, MTPOU3BOIHAS MapaMeTPHUUECKH

3aIaHHON (DYHKIHH.

45 Tuddepeniuan GyHKIHH, €r0 CBOHCTBA M METO b BHIYHUCIICHUS.

46 VuBapuanTHOCTH (hopMbI IepBoro nuddepenimana.

47 IlpousBoausie u aAu(hepeHIrabl BEICIINX TOPSIKOB.

48 OcHoBHBIE TeopeMbl U HEepeHITUATEHOTO UCUHCITeHUs: TeopeMbl Depma, Pomst, Jlarparxka, Komm.

49 Tlpasuio JlonuTans.

50 ®opmyna Teiinopa.

51 MOHOTOHHOCTb, SKCTPEMYMEBI (PYHKIIHH.

52 HampaBneHne BEITYKIOCTH rpadrka pyHKITNH, TOUKH IIepernoa.

53 AcumnToTsl rpaduKa GyHKIIUH.

54 OOuias cxema rccieoBanus GYHKIMN U OCTpOeHHE rpaduKoB.

55 HauGomnpliiee 1 HaMMeEHbIIee 3HaYCHNE QYHKIIMIA Ha 3aAMKHYTOM OTPE3Ke M HHTEpBAJIE.

56 INousiTre nepBOOOPA3HOIl M HEOIPEIEIIEHHOTO HHTErPaa.

57 Tabnuna uaTerpanoB. CBOMCTBa HEOIIPEACICHHOT'O HHTETpaIa.

58 ®opmyna HHTErpUpOBaHUS O YacTaM. IHTerpupoBaHue 3aMeHO IepeMeHHON

TUIIBI 3AJAY [TPAKTUYECKOI'O 3AJAHUA

*  OmpeneneHue pa3MEPHOCTH IIPOCTPAHCTBA BEKTOPOB.

e  PemeHue cucreM NTMHEHHBIX YpaBHEHUI (2 3aqaHus Ha 2 pa3NUYHBIX METOAA).
e  [IpsiMast Ha IUIOCKOCTH (TpU U3 8 TUIIOBBIX 3a/1ay).

e  JlIpsiMast 1 TUIOCKOCTH B IpOCTpaHcTBe (aBe 13 10 THIIOBBIX 33/1a4).

*  BpluucieHue npeena nociaea0BaTeIbHOCTH.

*  Bruncnenue npezaena GyHKIHH.

¢  BrluncieHne Npon3BOIHBIX OT (PyHKIHIA.

*  BplunciieHHe NPONU3BOIHBIX OT (PYHKINH 331aHHBIX HESIBHO M TAPaMETPHIECKH.
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TEOPETUYECKUE BOITPOCHI k sk3ameny 3a 2 cemecTp:
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30.

31
KO

32.
33.
34.
35.
36.
37.
38.
39.
40.
41.

. IlonsiTne nepBooOpa3HOIl M HEOITPEAETIEHHOTO HHTErpaa.

. TaOnuma naTerpanos. CBOICTBa HEOMIPEICIICHHOTO HHTETPaa.

. ®opmyna uHTErprpoBaHus Mo YacTsaM. MHTerpupoBanye 3aMeHON NEpeMEHHOM.

. lHTeTprpoBanne paloHAIBHBIX (YHKLIUH.

. lHTerpupoBanne UppanoHAIBHbBIX, TPUTOHOMETPUYECKUX (PyHKIHH.

. IlonsiTne o HeOepyIMXCsI HHTErpaIax.

. IlonsiTHE ONpEEIEHHOr0 UHTETpalla, €r0 FEOMETPUUECKUI U MEXaHUUECKUN CMBIC]L.

. Teopema cymiecTBoBaHHSI.

. CBoiicTBa onpeieNIeHHOr0 HHTerpana. Teopema o CpeHeM 3HAUECHHN.

. OnpeneneHHbII HHTETPal ¢ IIEPEeMEHHBIM U BepXHUM npenenoM. @opmyna Herorona-JleiiOnmma.

. 3aMeHa IepeMEHHOH B OIpeieIeHHOM HHTerpae. dopmyiia HHTETpUpOBaHUS MO YaCTSM.
. l'eomeTprueckue 1 pu3nvIecKue U3II0KEHHS OTPEICICHHOTO HHTEerpaa.

. HecoGcTBEeHHBIE MHTETpATIBL.

. [lonsiTne GyHKIMK HECKOJIBKUX MEPEMEHHBIX.

. Ilpenen 1 HenpepbIBHOCTH (PYHKIINHM HECKOJIBKHUX TIEPEMEHHBIX.

. OCHOBHBIE TEOPEMBI O HENPEPHIBHBIX (DYHKIIUSIX.

. CoiicTBa (pyHKIMIT HENPEPHIBHBIX HAa 3aMKHYTOM OI'PaHUYEHHOM MHOYKECTBE.

. HacTHble Tpon3BOIHbIE (PYHKIMHI HECKOIBKHX IepeMeHHbIX. [TonHbli nuddepenuna.
. HesiBbre ¢ynkiun. KacarenpHast II0CKOCTb 1 HOPMab K TIOBEPXHOCTH.

. HacTHBIC TIPOU3BOHBIE BBICIINX ITOPSIKOB.

. ®opmyma Teftnopa it QyHKIINH MHOTHX TICPEMEHHBIX.

. DKCTpeMyMBI (DYHKIIMI MHOTHX ITIEPEMEHHBIX. Y CIIOBHEIHN 3KCTPEMYM.

. Muddepenumnanbusie ypapaenus (J]V), oOuue noHsTHs.

. Y nepBoro nopsiaka. 3agaya Korm.

. Teopema cymectBoBanus pemeHus Y nepsoro nopsiaka.

. [pocreiimume /IY neproro nopsaka. OcoObie perieHus.

. JIuneinsie J1Y. IIpuHuun cynepnosunuu.

. JIuneiinoe 1Y nepBoro nopsijKa ¢ HoCTOSTHHBIMH KO3()(DHUIIUEHTaMH.

. Jlunettnoe ogHopoHOEe 1Y ¢ MOCTOSHHBIM KO3 (QUIIIESHTOM.

JlunelHbIe OJTHOPOHBIEC YPAaBHEHHSI BTOPOTO MOPSA/IKA C IIOCTOSTHHBIMU KO GHUITHEHTaMU.
. Meron Bapuanny IOCTOSIHHBIX. YacTHOE penieHne He0JHOPOIHOTO YPaBHEHHS C TOCTOSTHHBIMA
A PUIHCHTaMH.

Cucremsl 1Y . JIuneitnast onHopoaHas cucteMa Y.

OO61mee perreHne 0THOPOIHOHN CHCTEMBI JIY ¢ TOCTOSHHBIMH KO3(h(DHIINEHTAMH.
Heonnoponnas cuctema JIY ¢ mocToSHHBIMU KO GUITHSHTAMH.

Kpaessie 3amaun.

IIpu3HaKy CXOAMMOCTH YHCIOBBIX M CTEIICHHBIX PAMIOB.

OCHOBHBIE CBOIMCTBA (PYHKIIMOHAIBHBIX PSJIOB.

OcCHOBHbIE KOMOMHATOPHBIE CXEMBI.

OCHOBHBIE TEPMHHBI TEOPUH BEPOSITHOCTEH.

®opmyina baiieca n Gpopmyna moaHON BEPOSITHOCTH.

OCHOBHBIE TEPMHUHBI MATEMATHYECKOM CTATHCTHKH.

TUIIBI 3AJAY ITIPAKTUYECKOI'O 3AJAHWA

Beruncnenne HHTErpaioB METOJJOM BHECEHHS IO 3HaK AU depennyana.

Beruncnenue HHTETpaioB METOJIOM HHTET PUPOBAHHMS 10 YacTsAM M 3aMEHOH IIepeMEHHOTO.
Brrunciienne onpeneeHHbIX HHTErPalioB.

Pemrenne nuddepeHnransHpIX ypaBHEHHUHA TIEPBOTO MOPSIIKA.

Pemenye nuueiHbIX quddepeHInanbHBIX yPaBHEHUH ¢ IOCTOSHHBIMH KO3 QHLIEHTaMH.

Pewenne cucremsl muddepeHnanbHbIX ypaBHEHH BTOPOTo TOPsAKA C TOCTOSTHHBIMU KO3 QUIIEeHTaMH.

OrmpezenieHne CX0MMOCTH HEKOTOPOTO Psijia.
Pemenue 3a1auu Ha ONpeIeNICHUE BEPOSITHOCTH HEKOTOPOTO COOBITHS.
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5.2. Onucanue mokasarejieili U KpPUTEPHEB KOHTPOJSI YCIEeBA€MOCTH, ONMMCAHME IIKAJ
OlLleHMBAHUS

JInst OlICHKM 3HAHWIA, YMEHUH, HABBIKOB U (DOPMUPOBAHUS KOMIICTEHIMH 10 JUCIUTUIAHE
MPUMEHSIETCS 0AJUTLHO-PEHTHHTOBAs CUCTEMAa KOHTPOJIS ¥ OIICHKH YCIIEBAEMOCTH O0YYarOIIIXCs
OYHOU (POpPMBI M TpPaJMIIMOHHAS CHUCTEMa KOHTPOJII M OIEHKH YCIIEBAEMOCTH OOYyYarOIIUXCS
3a09HON (hopmbl. OCHOBHBIE TpeOOBaHUS OALTLHO-PEHTHHIOBOW CHCTEMBI IO NUCIUIUIMHE H
IIKaJia OICHUBAHMUS TIPUBEACHBI B TAOIHIAX 5 - 7.

Tabnuma 5
TpeGoBaHusi 0a/JIbHO-PEHTHHIOBOM CHCTEMbI IO AMCIUILJINHE

MaxkcumainbHbie
Komnuec Jomoxau
6asl 3a mogBuy | Cpoku HItpadHubie 6abl
TBO TCIJIbHBIC
Buer pador paboThI BBIIIOJ
MOJIBUJIO Oasusl 3a
HEHUS 3a HapymeHue | 3a KauecTBO
Bpaborer | 1 | 2 | 3 | 4 Ka4yeCTBO
CPOKOB
KonTposnpHbie 4 6| 5| 5| ¢ |cHeMEC Ho+23a | o -23al pabory Ho-23a1l
paboTHI SYHO 1 pabory pabory
Brmonnenue Jlo 3 6amtoB 3a 1 exenen | Ho +1 | Ilo -1 Gammy 3a 1
JTOMAIITHAX 3aIaHUH 14 paboty enmpHO | Oamma 3a | paboTy
1 paboty
Brimonnenue ITo 5 6amnoB 3a 1 Jo 5
JIOTIOJIHUTENBHBIX paboty GamioB
/3  TOBBILIECHHON 4 * 3a 1
clnoXHOCTH  (JIst pabory
JKeJIAIOIINX)
[Tocemenue Ho?2 6ammos3al | exenen | OrBer y | Ilo -1 6ammy 3a 1
3aHATHUH (Y4acTue B 13 HEJIEII0 €NbHO | JIOCKH MPOITYCK
00CyXIeHUSIX bi (o) +1
3a1a4) Oamta
OTBeT Ha YK3aMeHe 1 10 SIHBAPh
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Kpurtepun oueHnBaHus pe3y/ibTaTa 00y4yeHHs M0 JUCHMIIJIMHE H IIKAJIA OLleHHBAHUSA

Taobnuia 6

Kpurtepun oueHuBanus pe3ynbTaToB 00yYeHUsI

Ouenka Ouenka Ouenka Ouenka
Koz n HaumenoBanne Koz i HameHoRarie «HEYI0BJIETBOPUTEIHLHO» «Y/I0BJICTBOPHUTEIHHO» «XOpOLI0» «OTJIUIHO»
KOMIIETEHIIHIL HHAWKATOpa JOCTUKCHUA yll Op yl[ pO p o o
I coMICTCHITIN 0-54% 55-70% 71-85% 86-100%
OT Max peHTHHTOBO OT Max PeUTHHTOBOM OIIEHKH OT Max peHTUHTOBO OT Max peHTHHTOBO
OLICHKH KOHTPOJIS KOHTPOJIS OLICHKH KOHTPOJIS OLICHKH KOHTPOJIS
OIIK-1. Cnocoben | MOIIK-1.1. Mcronesyer | M3noxeHne y4eOGHOTO dparMeHTapHbIE, 3unaer  marepuan  Ha | Umeer riryookue
IPUMEHSATh  €CTEeCT- | METOMbI MaTepuana OECCHCTEMHOE, | MOBEPXHOCTHBIC 3HAHHUS IO | JOCTATOYHO XOpOILEeM | 3HAHUSI BCETO
BECHHOHAYYHbIEC 1 00- | MATCMaTHICCkOro HETOJIHOE, HEe 3HAeT OCHOB | OCHOBaM TEOPHUH MHOXKECTB U | YPOBHE; NpEACTaBIACT | Marepuana, I[OHUMAeT
IEMHKEHEepHble 3Ha- | 2Hamisa " | Teopuu MHOMKECTB ¥ TEOPUH | TEOPUHM IpadoB. OCHOBHBIE 334U B | CTPYKTYpY
MOACIMPOBAHUA B
HHSL, MCTO/IbI MaTeMa- | (I)L(l)eC(IJ)I/IOHaJILHOﬁ rpados, HE Moxer | M3moxeHne momyYeHHbIX pamKax MIOCTAHOBKU | JAWCIMIUIMHBL,  OCBOWII
THYECKOTO aHaln3a u HEHTCJ'IBHOCTI/I HCIIOJTb30BaTh METO/bI | 3HAHWI HEMOJIHOE, OJHAKO | LeNei u BBIOOpA | HOBALMM JICKIIMOHHOTO
MOJICTUPOBAHHSI, TEO- KOMOMHATOPHKH B paMKax | 3TO HE HPENATCTBYET | ONTHMAIBHBIX  CIIOCOOOB | Kypca 10 CPAaBHEHHIO C
PETHYECKOTO U IKCIIE- MOCTABJIEHHBIX  IIEJIE W | YCBOCHHIO  MOCJEMYIOIIErO | X AOCTHXKEHHS. y4eOHOU JUTEepaTypoi;
PUMEHTAIEHOTO 3aj7a4, YTO TPEISITCTBYET | Marepuana.  JOMycKaroTcs U3JI0’KECHHE
UCCIICI0BAHUSI B YCBOEHUIO  TOCJEAYIOLIETO | OTAEIBHBIE  CYIIECTBEHHbIE MOJIYYCHHBIX ~ 3HAHHMI
podecCHOHATIBHOM Mareprana OIIMOKH, WCIPABICHHbIE C TIOJTHOE, CHCTEMHOE;
JIEATEITBHOCTH. MOMOIIBIO  MPETOIaBaTeNsl. JIOTYCKAIOTCSI
3aTpyaHeHUS npu eIMHUYHbIC  OIIMOKH,
ONK-8.  Crnocoben | MOIK-8.1. (OopMYIMPOBAHMI OCHOBHBIX CaMOCTOSITEIHLHO
- CMOHCTPUPYET 3HAHUC o
[IpUMCHATE  MaTema ﬁ[CHOBHH)I: Py eTOlI0 OJIOKEHUH u X VCIIPaBJIieMbIE npu
THHCCKHE — MORCTIM, | ecKOro [PUMEHEHHUH cobeceroBaHNH
METO/Ibl U CpEeICcTBa
MOJACIINPOBAHMS,
MPOCKTUPOBAHUS HH-
KIIaCCU(PHUKAITIIO u
(hopMaIMOHHBIX u
yCIOBHSL ~ NPUMEHEHHs
aBTOMATH3HPOBAHHBIX | \oroncli 5 mpoeKTHPO-
CHCTCM. BaHUM  MH(OpPMAIHOH-

HBIX CUCTCM.
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Tabmmia 7
Kputepun onennBanus

Onenka Kpurepumn onieHuBanus
N OIIEHKY «OTJIHYHO» 3aCIy)XHBaeT OOy4alOMIMiCsA, OCBOWBIIUI 3HaHUS,
Bricokuii ypoBeHb N
S YMEHWA, KOMIETEHUWM M TEOPETHMECKHH —Marepual 06e3 mpobenos;
(oTHHO) BBITIOJIHUBIIMN BCE 3a/laHus, NPEIyCMOTPEHHbIE YYeOHBIM IIJJAHOM Ha
BBICOKOM Ka4€CTBCHHOM YPOBHE; MPAKTUYCCKHE HABBIKU MPO(HECCHOHATBHOTO
MIPUMEHEHHUS OCBOCHHBIX 3HAHUH C(HOPMUPOBAHBI.
CpenHull ypoBeHb | OIICHKY «XOPOIIN0» 3aCIyXHBAcT OOYYarOIIUMNCS, MPAKTUYSCKH IOJHOCTHIO
«» OCBOMBIIMK 3HAHMS, YMCHHUSA, KOMIICTCHIIMM W TCOPETHUYCCKUN MaTepHal,
(xoporo) y4ueOHBIE 3a7]aHUsI HE OIICHEHBI MAaKCHUMAaJbHBIM YHCIIOM 0ajioB, B OCHOBHOM
chopMupOBa MPAKTHICCKUE HABBIKH.
TToporogsrit OIICHKY «YJOBJIETBOPUTEIbHO» 3aCly>KHBaeT OOydYarONIUIics, YaCTUIHO C
YPOBEHB «3» mpoOenaMi OCBOMBIIAN 3HAHWS, YMEHHWS, KOMIICTCHIIMM M TCOPETHUCCKUI
(YHOBIETBOPUTENB- | MaTepual, MHOTHE Y4eOHbIC 3a/1aHus 1100 HE BBIMOJHUI, JIMOO OHU OIICHEHBI
HO) 9UCIOM OalIoB ONM3KMM K MHHHMAJIBHOMY, HEKOTOPBIC IIPAKTHUCCKHC
HaBBIKH HE CHOPMHUPOBAHEI.
MuHUMaIbHBIH OIICHKY «HEYJIOBJICTBOPUTEIHLHOY» 3aCITy)KUBACT 00YYAFOIIUICS, HE OCBOUBIIHN
YPOBEHB «2% 3HAHUS, YMEHUS, KOMIICTCHIIMH ¥ TCOPETHUSCKUIA MaTepHall, yIcOHbIC 3aTaHns
(HEeyIOBJICTBOPU- | HE BBIMOJIHW, IPAKTUYCCKUE HABBIKK HE C(HOPMHUPOBAHBI.
TEJTHHO

6 YYEBHO-METOJANMYECKOE OBECIIEYHEHHUE JUCHUITJIMHbI

6.1. YueOnas uteparypa
6.1.1 Kypom, A.I'. Kypc Beicmieii anrebpsr:*yued. mis By3oB / A.I'. Kypomr. - 17-e u3n.; crepeoTur. -
CII6.: Jlans, 2008. - 432c¢.: . - (Knaccuueckas yueOHas IuTepaTypa 1o MaTeMaTHKE ).
6.1.2 IlpuBanos, U.U. Ananutnueckas reometpus: yueOnuk st By3os / .M. Tlpusanos.-37-¢
u3n.; crepeorun. - CII6.: Jlanp, 2008. - 304c.: un. - (YueOHuku mis By30B. CrnenuaibHas
JUTEPATYPA).
6.1.3 Knerenuk J.B. COopHuK 3a1au 110 aHanutrueckoit reometpu. [lon pea. E¢umona H.B. /
J.B.Knerenuk. — CII6.: ITpodeccust, 2009. — 200c.
6.1.4 Mucemennslii JI.T. Koncnekt nekmnuii mo Beicmieid Marematuke ( B 2 4),-8¢ u3., UCIIp.-
M.: Aiipuc-nipecc,2007. 288c.
6.1.5 bepman, I'.H. CoopHuK 3a/1a4 0 KypCy MaTeMaTHUYECKOT0 aHalu3a: PEIICHUE TUITMYHBIX
U TPYIHBIX 3aja4: yueOHoe nocobue ans By3oB / I'.H. bepman. - 3-e uzn.; crepeorurn. - CII6.:
JIanb, 2007. - 608c.: .

bubnuoteunslii poHA YKOMIUIEKTOBAH MEYaTHBIMU M3JAaHUSAMH U3 pacdyera He MeHee 0,25
9K3EeMIUISIpa KaXKJ0T0 M3 M3JaHMM, YKa3aHHBIX BBIIIE Ha KaXI0ro oOydyaroIlerocs U3 4ucia
JIM1, OTHOBPEMEHHO OCBAMBAIOIINX COOTBETCTBYIOLLYIO IUCHUIUIMHY (MOIYJIb).

6.2. MeToanuyeckne yKa3aHusl, peKOMEHAAUMU U IPyrue MaTepuasbl K 3aHATHAM

6.2.1 BeluucjieHue NPOM3BOAHBIX (PYHKUUH OJHOIO IEPEMEHHOro [JJIEKTPOHHbIE TEKCTOBBIE
JaHHBIE]: METONI. yYKa3aHus s oOydaronuxcs HampasieHui moarororku 01.03.04, 09.03.02, 13.03.02,
15.03.02, 15.03.04, 18.03.01, 19.03.02, 23.03.03 Bcex dopm odyuenus / JIIU HI'TY; coct.: A.IO.
Jlaryxun, H.M. borocnoBckas. — JI3epxunck, 2018. — 24 c.

6.2.2 PelmieHne 3a1a4 1m0 TEOPUH BEPOATHOCTeH [DJIEKTPOHHBIE TEKCTOBBbIE JaHHBIE|: METO.I.
yKazaHus Juis oOyuwarommxcs Hanpasienumii moarotoBku 01.03.04, 09.03.02, 13.03.02, 15.03.02,
15.03.04, 18.03.01, 19.03.02, 23.03.03 Bcex ¢opm obOyuenus: B 4u. U.4 / JAIIN HI'TY; coct.: HM.
Borocnosckas. — [zepxkunck, 2018. — 25 c.

6.2.3 Pemiennie 3a7a4 M0 TeOpPHH BePOSITHOCTeH [DJIEKTPOHHbIE TEKCTOBbIE NAaHHBIE|: METO/.
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yKazaHusl Uit oOydwarommxcs HampasieHwid moarotoBkm 01.03.04, 09.03.02, 13.03.02, 15.03.02,
15.03.04, 18.03.01, 19.03.02, 23.03.03 Bcex dopm oOyuenus: B 4u. U.3 / AT HI'TY; cocr.: HM.
Borocnorckas. — [zepxxunck, 2018. — 22 c.

6.2.4 Pemienue 3aga4 MmO TeOPUM BePOATHOCTEH [DJIeKTPOHHBbIE TEKCTOBbIEe JaHHBbIE|: METOJ.
yKazaHus Juis oOyuwarommxcs Hanpasienmii moarotoBku 01.03.04, 09.03.02, 13.03.02, 15.03.02,
15.03.04, 18.03.01, 19.03.02, 23.03.03 Bcex ¢opmbr oOyuenus: B 4a. U.2 / I HI'TY; coct.: H.M.
Borocnorckas. — [[3epxunck, 2018. — 24c.

6.2.5 KoMmniiekcHble Yyncjia [DJeKTPOHHBIE TEKCTOBbIE JaHHbIE]|: METO/I. YKa3aHUS Il 00yYJarONIXCs
Hanpasienuit nogrorosku 01.03.04, 09.03.02, 13.03.02, 15.03.02, 15.03.04, 18.03.01, 19.03.02, 23.03.03
Bcex dopm obyuenus / 1IN HI'TY; coct.: H.M. borocmosckas, 1.}0O. Xapuronoa. — [3epxxunck, 2018.
—19c.

6.2.6 Pemienne 3aga4 1mo Teopuu BeposiTHOCTeil. AJjredpa coObiTuil. Kiaccuyeckas u
reoMeTpuyecKasi BEpOSTHOCTHBIE cXeMbl [JJIEeKTPOHHbIE TEKCTOBbIE TaHHBIE]: METO/I. yKa3aHUs IS
obyuaroruxcs Hampasinenuid moarotoBku 01.03.04, 09.03.02, 13.03.02, 15.03.02, 15.03.04, 18.03.01,
19.03.02, 23.03.03 Bcex popm obyuenus / A1 HI'TVY; coct.: H.M. Borocnosckas. — J[3epxunck, 2018.
—-25c.

6.2.7 UucaoBbie psaabl [DJIeKTPOHHBbIE TEKCTOBbIE JaHHBbIE|: METOJ. YKa3aHUS I O0yJaromIuXcs
Hanpasnenui noarorosku 01.03.04, 09.03.02, 13.03.02, 15.03.02, 15.03.04, 18.03.01, 19.03.02, 23.03.03
Bcex ¢opMm ooyuenns / AT HI'TY; cocr.: A.1O. Jlatyxun, H.M. Borocnosckas. — [[3epxxunck, 2018. —
28 c.

6.2.8 Pemienue 3aga4 no KOMOUHATOPHUKE [IJIEKTPOHHbIE TEKCTOBbIE TaHHbIE]: METO. YKa3aHUS IS
oOyyaromuxcs HanpasieHus noarotosku 01.03.04 «[Ipukiagnas mateMaTukay o4HOH GopMbl 00ydeHHUS
/ AT HI'TY; cocr.: U.}O. Xaputonosa, H.M. borocnosckas. — [I3epxxunck, 2018. — 24 c.

6.2.9 IlpeoOpa3oBanue Jlaniaca u ero mpuMeHeHHe [DJIeKTPOHHbIE TEKCTOBbIe NaHHbIE|: METO..
yKazaHus Juis oOyuwarommxcs Hanpasienmii moaroroBku 01.03.04, 09.03.02, 13.03.02, 15.03.02,
15.03.04, 18.03.01, 19.03.02, 23.03.03 Bcex ¢opm oOyuenus: B 24. U.1. / AIIN HI'TY; cocr.: A.H.
Jlo6aes, H.M. Borocnosckas. — [[3epxxunck, 2018. — 20 c.

6.2.10 Ilpeodpa3zoBanue Jlaniaca u ero npuMeHeHue [JJIeKTPOHHbIE TEKCTOBbIE JAaHHbIE]|: METO..
yKazaHus Juis oOyuwarormmxcs Hanpasienuii moarotoBku 01.03.04, 09.03.02, 13.03.02, 15.03.02,
15.03.04, 18.03.01, 19.03.02, 23.03.03 Bcex ¢dopm oOyuenus: B 24. Y.2. / A1 HI'TY; cocr.: A.H.
Jlo6aeB, H.M. borocnosckas. — /[3epxunck, 2018. — 22 c.

6.2.11 IlnockocTs M MpsIMasi B MPOCTPAHCTBE [JJIeKTPOHHBIE TEKCTOBbIE JaHHbIE]|: METOA. YKa3aHUsA
Ut oOyJaromuxcs Hanpasnerwid moarorosku 01.03.04, 09.03.02, 13.03.02, 15.03.02, 15.03.04, 18.03.01,
19.03.02, 23.03.03 Bcex popm odyuenus / JJIIU HI'TY; coct.: A.H. JloGaeB. — [3epxkunck, 2018. — 25 c.
6.2.12 BekTopsl [JeKTpPOHHbIE TeKCTOBbIe JaHHBIE|: METON. YKa3aHUs M OOy4aromuxcs
Hanpasienuit nogrorosku 01.03.04, 09.03.02, 13.03.02, 15.03.02, 15.03.04, 18.03.01, 19.03.02, 23.03.03
Bcex (hopm oOyuenwus / {1 HI'TY; coct.: H.M. Borocnogckast. — [I3epxkunck, 2018. — 23 c.

6.2.13 Paasl @ypbe [JaeKTPOHHBbIE TEKCTOBbIE JAAHHbIE]: METON. yKa3aHHUS ISl 0O0yJaronIuxcs
Hampasienuit mogrorosku 01.03.04, 09.03.02, 13.03.02, 15.03.02, 15.03.04, 18.03.01, 19.03.02, 23.03.03
ouHo# hopmbl 00yuenust / AT HI'TY; coct.: H.M. Borocnosckast. — J{zepxkunck, 2018. — 22 c.

6.2.14 Onpenesnresan [DJIEeKTPOHHbIE TEKCTOBBbIE JaHHbIE|: METOJ. yKa3aHUs UIsl OO0ydYarOU[UXCS
Hampasienuit mogrorosku 01.03.04, 09.03.02, 13.03.02, 15.03.02, 15.03.04, 18.03.01, 19.03.02, 23.03.03
Bcex ¢opm obyuenwmst / I HI'TY; coct.: H.M. borocnosckas. — [3epxxurck, 2018. — 24 ¢.

6.2.15 MaTpuunl [JJeKTPOHHBIE TEKCTOBBbIE [aHHbIE|: METOJ. YKa3aHus Ui OOydYarol[uXcs
Hampasienuit mogrorosku 01.03.04, 09.03.02, 13.03.02, 15.03.02, 15.03.04, 18.03.01, 19.03.02, 23.03.03
Bcex hopm oOyuenwus / I[N HI'TVY; coct.: H.M. BorocnoBckast. — [3epxkunck, 2018. — 41 c.

6.2.16 JIuHeliHble NPOCTPAHCTBA [JJIEeKTPOHHBbIE TEKCTOBBLIE [aHHbIE]: METON. YyKa3aHUS IIO
quctuiinHaM «JIuHeliHas anreOpa W aHAIMTUYECKas reoMeTpus» U «MareMaTHYeCKUd aHau3y Ui
oOyugatoruxcs HarpasieHus noarotoBku 01.03.04 «IlpuxmagHas MaTemaTnkay o4yHON GOPMBI 00ydeHUs
/ AT HI'TVY; coct.: U.1O. Xapuronosa, H.M. borocnosckas. — [[3epxunck, 2018. — 46 c.

6.2.17 IloBepXHOCTH BTOPOr0 MOPAAKA [DJIEKTPOHHbIE TEKCTOBLIE JAaHHbIE|: METOJ. YKa3aHUS i
oOydatomuxcst HampasineHuit noarotosku 01.03.04, 09.03.02, 13.03.02, 15.03.02, 15.03.04, 18.03.01,
19.03.02, 23.03.03 Bcex dopm obOyuenus / JIIM HI'TY; cocr.: A.YO. Jlatyxun, F0.A. Jlatyxuna. —
Hzepxunck, 2018. — 20 c.
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7 THOOPMALIMOHHOE OBECIIEYHEHHUE JUCHUITJIMHDbI

VYueOHBIE mpomecc O  JUCHUIUIMHE  oOecriedeH  HEOOXOIMMBIM  KOMILUIEKTOM
JMLEH3HOHHOTO U CBOOOJHO PacIpOCTPaHSIEMOr0 IMPOrpaMMHOIO OOECHEUCHUs, B TOM YHUCIIE
OTEYECTBEHHOT0 MPOM3BOACTBA (COCTAaB MO AMCUMIUIMHE ompeneneH B Hacrosimeid PIIJ u
MOJUICKHUT OOHOBIICHHIO ITPH HEOOXOAUMOCTH).

7.1 llepeyeHb HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM

I[I/ICI_[I/IHJ'II/IHB., OTHOCHUTCA K TI'pyHIIC JUCHUILINH, B PAMKaX KOTOPBIX IIPECAIIOIAracTcCsd
HCIIOJIBb30BaHUC I/IH(bOpMaHI/IOHHLIX TEXHOJIOTHI KaK BCIIOMOTaTeILHOTO HHCTPYMCHTA.

WudpopmanoHHble TEXHOJIOTUH MIPUMEHSIOTCS B CISIYIOIIUX HATIPABICHUAXK: IIPH IPOBEACHUT
TECTUPOBAHUS U BBINOJIHEHUH 3aJIJaHUH U1 CAMOCTOSTEIbHONU PabOTHI.

Tabnuma 8
ITepedennb 31eKTPOHHBIX OMOJINOTEYHBIX CHCTEM
No HaumenoBanue ObC Ccputka k ObC
1 | KoHcynbraHT cTyneHTa http://www.studentlibrary.ru/
2 | Jlanb https://e.lanbook.com/

7.2. IlepeyeHb JIMIEH3MOHHOTO M CBOOOJHO PACHPOCTPAHSIEMOr0 MPOrPAMMHOIO
obecneveHusi, B TOM YHCJIe 0TEYECTBEHHOr0 NMPOM3BOACTBA, HEOOXOAMMOIO /UISI OCBOEHMS
JAMCIHILTHHBI

Tabnuua 9
IIporpammMHoe oGecneyeHue
Ne [IporpammMHoe o0Oecrieuenue, HCIoIb3yeMOE B IIporpamMmmHoOe obecriedeHrne cBOOOTHOTO
/i YHUBEPCUTETE Ha JOTOBOPHOM OCHOBE pactpocTpaHeHus

1 Microsoft Windows 10 (moamucka MSDN | Adobe Acrobat Reader
700593597, mommucka DreamSparkPremium, | https://acrobat.adobe.com/ru/ru/acrobat/pdf-
19.06.19) reader.html

2 Microsoft office 2010 (JIunensus Ne 49487295 | OpenOffice https://www.openoffice.org/ru/
or 19.12.2011)

3 Microsoft VISUAL STUDIO 2008 (rmoamucka Visual Studio Code

MSDN 700593597, noamnucka https://code.visualstudio.com/download
DreamSparkPremium, 19.06.19)
4 Koncynpranr [Tnroc PTC Mathcad Express

https://www.mathcad.com/ru

IlepeyeHb coBpeMeHHBIX NPO(ecCHOHAJIBLHBIX 023 JaHHBIX M HH(POPMALMOHHBIX
CIPABOYHBIX CUCTEM

B tabaune 10 yka3zaH mepedeHb npodecCHOHAIbHBIX 0a3 JaHHBIX W WH(POPMAIMOHHBIX
CIIPABOYHBIX CHCTEM, K KOTOPBIM 00ecrieueH JocTy (yAaJeHHbIH JOCTYII).

Tabmamma 10
Ilepeuens coBpeMeHHBIX MPO(ecCHOHATBHBIX 023 JaHHBIX U HH(OPMAIMOHHBIX
CNPABOYHBIX CHCTEM

. Jloctyn k pecypce MaJIEHHBINA JOCTYII C
Ne HanmenoBanue nmpodeccnorambHON 6236l yI K peeypey (y yu

. YKa3aHHUEM CCBUIKU/JOCTYII U3 JIOKAIbHON CeTH
/11 | JaHHBIX, UHPOPMAIIMOHHO-CIPABOYHON CHCTEMBI

YHUBEPCUTETA)
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http://www.studentlibrary.ru/
https://acrobat.adobe.com/ru/ru/acrobat/pdf-reader.html
https://acrobat.adobe.com/ru/ru/acrobat/pdf-reader.html
https://www.openoffice.org/ru/
https://code.visualstudio.com/download
https://www.mathcad.com/ru

1 2 3

1 baza qaHHBIX CTaHIAPTOB U PETrIAMEHTOB https://www.gost.ru/portal/gost
POCCTAHIAPT //home/standarts

2 [epetien npodeccnonabupIx 6a3 AaHHEX 1 https://cyberpedia.su/21x47c0.html
MH(QOPMAIIOHHBIX CIIPABOYHBIX CUCTEM

3 WucTpymMeHnTsl ®W  BeO-pecypcsl g BeO- | https://techblog.sdstudio.top/blog/instrumenty-i-
paspabotku — 100+ veb-resursy-dlia-veb-razrabotki-100-plus
CrpaBouHas TIpaBoBas cucTemMa .

4 JOCTYH U3 JIOKaJIbHOM CeTH
«KoncynsrantlImoc»

8 OBPA30OBATEJIBHBIE PECYPCbI U1 UTHBAJINI0OB U JIMIL C OB3

B tabmuue 11 ykazaH mnepedeHb 00Opa3oBaTeNbHBIX PECYpPCOB, HMeEOIUX (HopMmbl,
aJanTUPOBAHHBIE K OTPAaHUYCHUSM HMX 3J0POBbsI, @ TAKXKE CBEICHUSI O HAJTUYUU CIECIHATIBHBIX
TEXHUUYECKUX CPEACTB 00YUYEHHs KOJUIEKTUBHOTO U MHAMBHUAYAIBHOTO MOJIb30BAHUSI.

Tabmuma 11

O0pa3zoBaTtenbHbIE pecypchl AJisi HHBAJUA0B U un ¢ OB3

[Tepeuenn 00Opa3oBaTeIbHBIX PECYPCOB,
MIPUCTIOCOOJICHHBIX JIJISl UCTIOIh30BAHUS
naBayMaamMu 1 umnamu ¢ OB3

CBeIIeHI/ISI O HAJIMYHMHU CIICHHUaJIbHBIX
TCXHUYCCKUX CPECACTB 06y‘-ICHI/I$I
KOJUIEKTUBHOT'O U HHAWMBUAYAJIbHOI'O
IIOJIb30BaHUA

OBbC «KoHCYNIbTaHT CTYJEHTa»

03BYYKa KHUT U yBelIMYeHHe mpudra

CIICIINAJIBHOC MOOMIIBHOE IIPUIJIOKCHUC -

9BC «JIaub» .
2 CHHTE3aTOp p€UUu, KOTOPBIM BOCIIPOU3BOAUT
TEKCThI KHUI' U MCHIO HABUT'alTU
3 | ObC «lOpaii» BEPCHS TSI CITA00BUIATITNX

9 MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUWE, HEOBXOJANMOE 1JIsA
OCYHIECTBJIEHUSA OBPA3OBATEJIBHOT' O ITPOLHECCA IIO JUCHUIIJIMHE

VYueOHblE aynuTOpUHM  JUISI  TIPOBEIACHHS

3aHATHI 110 JUCHUITIIINHE, OCHAaIlICHBbI

O60py,Z[OBaHI/IeM U TCXHUYCCKHUMHU CPEACTBAMU 06yLIeHI/I$I.

B tabnuue 12 nepeuncieHsl:

- yueOHble ayTUTOPUH JJIsl TPOBEACHUS Y4eOHBIX 3aHATHUH, OCHAIIEHHbIE 000PYAOBaHUEM

N TCXHUYCCKHUMHU CPCIACTBAMU 06y'—IeHI/I$I;

- TMOMENICHHUsS [UIsl CAMOCTOSTENbHOW paboThl O0O0YyYaroMIMXCs, KOTOPHIE OCHAIICHBI
KOMIBIOTEPHOM TEXHUKOM C BO3MOYKHOCTBKO TOAKIIOUECHUS K ceth «MHTepHer» wu
obecrneyeHneM J0CTyna B JIEKTPOHHYIO MH(OpMaIMOHHO-00pa3oBaTenbHyto cpeny TN

HITY.
Tab6muma 12
OcCHalEeHHOCTHh Ay AMTOPHUI U IOMEIeHUI IJIsl CAMOCTOSITeIbHOM
padoThI o0yyawuuxcs M0 JUCHUIIIHHE
No HaumeHnoBanue OcCHaITEeHHOCTh ayAUTOPHIA Ilepeuennb TUIIEH3UOHHOTO

ayIUTOPUN U
HOMEIIEHUN TS
CaMOCTOSTEILHON
paboTHI

MOMEIIECHUN U TOMEILECHUN 111
CaMOCTOSTEIILHOM pabOThHI

MPOrpaMMHOI0 00ecieueHUsl.
PeKBH3HUTHI OATBEPIKIAIOIIETO
JOKYMEHTa
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1161 Ayaurtopus nans
JIEKIUOHHBIX u
MPAaKTUYECKUX 3aHATUI
Hwuxeroponckas o0, T.
J3epKUHCK, YII.
lainapa, 1. 49

KoMrmekT neMOHCTparimoOHHOTO
000pyI0BaHHS: HOYTOYK,
MIPOEKTOP, SKPaH.

* Microsoft Windows 10 [lomarumsist
(nocraska c [1K)

* LibreOffice 6.1.2.1. (cBo6oaH0e [10)

 Foxit Reader (cBo6oanoe [10);

* 7-zip ayis Windows (cBobomHoe T10)

1234
Hayuno-TexHn4eckas
ouommoreka TN
HI'TY, crynenueckuii
YHUTAIbHBIN 34,
Hmxeropockast 00:1., T.
J3epxxuHcK, yi.
laitmapa, n. 49

Komrmurekt meMOHCTpaImoOHHOTO
000pyJI0BaHUS:

TIK, C BBIXOJIOM Ha
MYJIbTUMEIUUHBIN POEKTOpP, HA
6ase Intel Pentium G4560 3.5
I'ru, 4 T6 O3V, monutop 20° —
1o,

MynbTUMEAUINHBIA ~ TPOEKTOP
Epson- 1 mT;

Okpad — 1 mr.;

HaGop y4eOHO-HaTJIS THBIX

rmocoouii

* Microsoft Windows 10 JomariHss
(nmoctagka c [1K)

* LibreOffice 6.1.2.1. (cBo6oanoe I10)

* Foxit Reader (cBo6oanoe I10);

» 7-zip aia Windows (cBobomuoe I10)

1443a

KOMITBIOTEPHBIN KJacc -
nomenienne misi CPC,
KypCOBOT'O
[IPOEKTUPOBAHUS
(BBITTOTHEHUST KYPCOBBIX
pabor), Hikeropoackast
001, T. J[3epKHUHCK, yII.
laiimapa, n. 49

* [IK na 6a3e Intel Celeron 2.67
ITu, 2 I'6 O3Y, monutop Acer
17’ — 4 mr.

K mnoxmkiroueHHl K CeTH
«WHTepHeT» M o0ecneynBarOT
JOCTYTI B JNIEKTPOHHYIO
MH(pOpPMALIMOHHO-
00pa3oBaTeIbHYI0 cpeny
YHUBEPCHTETA

* Microsoft Windows
DreamSpark Premium)

* Apache OpenOffice 4.1.8 (cBob6oHOE
HO);

* Mozilla Firefox (ceo6omnoe I10);

* Adobe Acrobat Reader (cBoGoiHOE
1(0)K

* 7-zip mnsg Windows (cBoboHOoe [10);
» Koncynbrantllmoc (I'TI Ne
0332100025418000079 ot 21.12.2018);

7 (momnucka

10 METOAUYECKHUE PEKOMEHIAIIUU OBYYAIOIIUMCA 110 OCBOEHHIO

JTUCLUATLTUHBI

10.1 OOmme MeTOOMYECKHME PEKOMEHIAUMH JJsi O0yYAIOUIUXCHA IO OCBOCHHIO
AUCHHUILINHBI, 00pa3oBaTe/IbHbIe TEXHOJIOTUH

JlucuuiuinHa — peamm3yercss  MOCPEACTBOM  INPOBEICHUS  KOHTAKTHOW  paboOTBl  C
oOyyaromuMucs (BKII0Yas NpOBEIEHUE TEKYIIET0 KOHTPOJIS YCIEeBAEMOCTH), CAMOCTOSATEIbHOM
paboThl 00yYAIOIIKUXCS ¥ TPOMEKYTOUHON aTTeCTallUU.

KonraktHass paboTa: ayauropHasi, BHEayIUTOpHas, a TaKXe MOXET IPOBOAMUTHCS B
AJIEKTPOHHON MH(DOPMAITMOHHO-00pa3oBaTeIbHOM cpeie yHuBepcurera (nanee - 1OC).

[IpenogaBanue  OUCLUIUIMHBI  BENETCS €  NPUMEHEHUEM  CJIEAYIOUIMX  BUJOB
00pa30BaTeNIbHbIX TEXHOJIOTHIA:

- 3HAKOMCTBO C MaTepHuajaMu JIEKIIUH U npe3eHTanusamu B cpene MOODLE;

- MpOBeJIeHNE KOHCYJIBTAIMI B KOHPEPEHIUIX Z0oom,;

- OaJUTBHO-PEUTUHTOBAs TEXHOJIOTUS OILICHUBAHUS;

- TEKYIIUA KOHTPOJIb 3HaHUH B popMe TectupoBaHus B cpene MOODLE.

I[Ipn npenomaBanuu aucuUIIMHBL «MaTemaTtuka», HCIOJIB3YIOTCA COBpPEMEHHbBIE

o0pa3oBaTeNbHBIE TEXHOJIOTUH, TIO3BOJISIONINE IOBBICUTh AKTHUBHOCTh OOYYAIOIIUXCSA TPH
OCBOCHHHU MaTepuaya Kypca U MPeJOCTaBUTh UM BO3MOXXHOCTh 3((EKTUBHO peain30BaTh 4achl
CaMOCTOSITEJIbHOM pabOTHI.

Becp nekunoHHbIM MaTepuan Kypca CONpPOBOXKIAETCS KOMIBbIOTEPHBIMH MPE3EHTALUAMH,
B KOTOPBIX HAIVISIAHO TNPENOJHOCUTCS MaTepuai pas3iuyHbIX pPas3AesioB Kypca, YTO JaeT
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BO3MOXHOCTb OOCYAUTh MaTepHajn ¢ 00ydaroUIMMUCSA BO BpeMsl UTCHMS JIEKLHMH, aKTUBUPOBATh
UX JEATEIBHOCTD IIPU OCBOCHUM MaTepuaia. Marepuaisl JEKIUN B BUAE CIAlI0B HAXOAATCA B
cBoOoHOM noctyne B cucreMe MOODLE u MoryT OBITh MOMyY€HBl A0 UYTEHHS JIEKUUH U
npopaboTaHbl 00YYAIONMMHCS B X0/1€ CAMOCTOSTEIbHONU PaOOTHI.

Ha JCKOMAX MW MPAKTUYCCKHUX 3aHATHAX PCATM3YIOTCSA HWHTCPAKTHBHBIC TCXHOJIOIUH,
NPUBETCTBYIOTCS BOIPOCH M OOCYXXIEHMS, HCIOJIB3YyeTCS JMYHOCTHO-OPHUEHTUPOBAHHBIN
moaxon, TEXHOJIOTHUA pa60TI>I B MaJIbIX I'pymIax, 4To MO3BOJIACT 06y‘-IaIOHII/IMC$I MMPOSABUTH ce6$1,
HOJYYUTh HABBIKM CaMOCTOSITEIbHOIO HM3y4YCHMs MaTepuana, BBIPOBHATh YpPOBEHb 3HAaHUH B
TpyIIe.

Bce Bompochl, BO3HHMKIIHME MPHU CAMOCTOSTENbHONH pa®oTe HaJ JAOMAIlHUM 3aJaHHEM,
MOAPOOHO Pa30oMPAIOTCS HA MPAKTUYECKHUX 3aHATUIX U JeKIusaX. [IpoBoasTcs nHAMBU Ty JIbHBIC
U TPYIIOBbIE KOHCYJbTALMM C HCHOJIb30BAHMEM KaK BCTped € OOydaloUMMHUCH, TaK HU
COBPEMEHHBIX HH(POPMAITMOHHBIX TEXHOJIOTHH (3JIEKTPOHHAS MOYTa, ZOOm).

WMuunuupyercss aKTUBHOCTh OOYYarOLIUXCS, MOOLIPSETCS 3aJaHue JHObIX BOIPOCOB IO
MaTepuady, HPAaKTUKYeTCs HWHAMBHIYaJbHbII OTBET Ha  BONPOCHl  00ydaroIlerocs,
PEKOMEHAYIOTCSI METO/bI YCIIEIIHOTO CaMOCTOSTENIbHOTO YCBOCHUSI MaTepuasa B 3aBUCUMOCTH
OT ypOBHS €ro 6a30BOM MOJrOTOBKH.

JUis OlleHKM 3HAaHUM, YMEHMH, HaBBIKOB M YPOBHA C(HOPMUPOBAHHOCTH KOMIIETEHLIUH
pUMEHsETCs 0aNIbHO-PEUTUHIOBAsI CUCTEMAa KOHTPOJIS M OLIEHKH YCIIEBAEMOCTH 00YyYaroIuXCs
B IIPOLIECCE TEKYILIETO KOHTPOJIS.

[TpomexyTouHas aTrecTtalusi NPOBOAUTCS B (opMe HK3aMeHa C YYEeTOM TeKyllei
yCIIEBAEMOCTH.

Pe3yabraT 00yyeHus cuntaercsi c()OpMHPOBAHHBIM HA MOBBILMIEHHOM YPOBHE, €CIH
TEOPETUYECKOe COAEp)KaHUEe Kypca OCBOCHO MONHOCThIO. Ilpu ycTHBIX coOeceroBaHUAX
o0Oy4aromuiicss MCUEpNbIBAOILE, MOCIEI0BATEIbHO, YETKO M JIOTMYECKH H3JlaraeT y4deOHbIN
MaTepHual; CBOOOJHO CIIpaBIISETCS C 3aJadyaMH, BONPOCAMU M JPYTUMH BHJIAMH 3aJaHHM,
UCIIOJIb3YET B OTBETE JOIOJIHUTENbHBIN MaTepuan. Bce mpemycmorpeHHble paboueil yueOHOMU
OpOrpaMMOIl 3aJlaHusl BBIMOJHEHBl B COOTBETCTBUM C YCTAHOBJICHHBIMU TpPEOOBAaHUSIMH,
oOydaromuiicss  CHOCOOEH  aHAIM3UPOBaTh  MOJYYEHHbIE  pPE3yJbTaTbl,  IPOSIBIISET
CaMOCTOSITEJIBHOCTh TIPU BBIIIOJHEHUHN 3aJaHUH.

PesyiabraT 00y4eHusi cuutaercss cGopMHPOBAHHBIM Ha IOPOrOBOM YPOBHe, €Clid
TEOPETUYECKOE COAEp)KaHUE Kypca B OCHOBHOM o0cBoeHO. Ilpu ycTHBIX coOecenoBaHUAX
oOyyaromuiicss OCae0BaTeIbHO U3JaraeT y4yeOHbI MaTepual; Mpu 3aTPyAHEHUSX CHOCOOEH
[I0CJI€ HaBOJAALIMX BOIPOCOB MPOAOIIKUTH 00CYKJIEHHUE, CIPABISETCS € 3a/ladaMu, BOIIPOCAMH U
JPpYrMMH BHJIaMU 3aJlaHUll, TpeOyIOUX MPUMEHEHHs 3HaHU; BCe MPeayCMOTPEHHbIE padboyueit
y4eOHOI mporpaMMoii 3aJJaHHs BBINIOJIHEHbI B COOTBETCTBUU C YCTaHOBJICHHBIMHU TPeOOBaHUAMM,
oOydaromuiics  CHocoOeH  aHAJIW3UpPOBaTh  MOJYYEHHbIE  pE3yibTaTbl;  MPOSIBIISIET
CaMOCTOSITEJIbHOCTD TP BBIIIOJHEHUH 33/1aHUI

Pe3yabTar 0OyueHusi cumrTaercs Hec(hOpPMHPOBAHHBIM, €CIH OOYYAIOIIUKCA TIPH
BBINOJIHEHUH 3aJaHUi HE JEMOHCTPUPYET 3HaHMW y4yeOHOro MaTepuaina, JOIMyCKaeT OIIMOKH,
HEYBEPEHHO, C OOJBIIMMM 3aTPYAHEHUSMH BBIIOJHAET 3aJaHMs, HE JIEMOHCTPUPYET
HGO6XO,Z[I/IMBIX YMGHHﬁ, Ka4y€CTBO BBIITOJIHCHHBIX 3aIlaHPII>'I HC COOTBCTCTBYCT YCTAHOBJICHHBIM
TpeOOBaHUAM, Ka4eCTBO UX BBINOJIHEHHS OLIEHEHO YUCIIOM OajuIoB HMXKE TpeX IO OLEHOYHOH
CUCTEME, YTO COOTBETCTBYET JOIIOPOrOBOMY YPOBHIO.

10.2 Meroauyeckue yKa3aHus AJs 3aHATHH JEKIIMOHHOTO THIIA

JleKMOHHBIN Kypc MpeAnonaraeT CUCTEMaTU3UPOBAHHOE U3JI0)KEHUE OCHOBHBIX BOIIPOCOB
TEMaTUYEeCKOro IlaHa. B Xoje JIEKIMOHHBIX 3aHATUH pacKpbIBalOTCs 0a30BbIe BOIPOCH B
paMKax KaXI0u Tembl aucuuruimHbl (Tadnuna 4.1 u 4.2). O603Ha4ar0TCs KIIOYEBBIE ACTICKThI
TEM, a TAKXKE JIENAI0TCs aKIEHThl HAa HauOoJee CIIOKHBIE M BaXKHBIC MOJIOKEHUS M3Y4aeMOro
MaTepuaia. MaTepuabl JeKIUil SIBISIFOTCS OMOPHOM OCHOBOM /JIs1 HOJATOTOBKU 00y4YaroIuXCsl K
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NPAaKTUYECKUM 3aHSTHUAM U BBIIOJIHEHUS 3aJaHUi CaMOCTOSTEIbHOM paboThl, a Takke K
MEPOINPUATHUAM TEKYIIEro KOHTPOJIS YCIEBAEMOCTHM M IIPOMEKYTOYHOM aTTeCTalUu 110
JUCLUILIAHE.

10.3 MeToauuecKkue YKazaHudd 110 OCBOCHHMIO /UCHUIUIMHBI Ha MNPAKTHYE€CKHUX
3aAHATHUAX

[ToAroToBKy K KaXIOMY MpPAaKTHUECKOMY 3aHSATHIO OOydYalolIUiCS JOMKEH HadaTh C
O03HAKOMJICHHUS C pPEeKOMEHAyeMoW surtepaTypor (tabnuma 4.1 u 4.2), KoTtopas OTpaxkaer
collep)KaHuEe TMpeaNiokeHHOW Tembl. Kakmas caMoCTOSTENbHO BBIIONHEHHas paboTa 1O
WHIUBUAYAJILHOMY BapUAHTY IIOJJIEKUT IIPOBEPKE MIPETIOJABATEIIEM.

[Tpu onleHHBaHUU TA0OPATOPHBIX PAOOT YUYUTHIBAETCS CIEAYIOIIEE:

- Ka4dyC€CTBO BBIIIOJIHCHUA PACUCTOB UM CTCICHb COOTBCTCTBUA PC3YyJIbTATOB pa6OTI>I
3aJJaHHBIM TPEOOBAHUSIM;

- 11€7I€CO00PA3HOCTH UCII0JIb30BAHNS U3YUEHHBIX METO/I0B;

- KAYECTBO KOMMEHTAPHUEB K PEILLICHUIO.

10.4 Meroauyeckue yKa3aHusl 10 CAMOCTOATEJbHOI padoTe 00y4arOMxcs

CamocTtodaTenbHass pabora oOecnedyMBaeT MOATOTOBKY OOydaloluXcs K ayJUTOPHBIM
3aHATHAM U MEPONPHUATUSAM TEKYILErO0 KOHTPOJIL U MPOMEKYTOYHON aTTECTALMU 110 U3y4aeMou
JUCHUIUIMHE. Pe3ynbTaThl 3TOM MOATOTOBKM MHPOSBISIOTCS B aKTUBHOCTU OOydYaroIIMXCs Ha
3aHATUSAX U B KAUECTBE BBIMOJIHEHHBIX 3aJJaHUN JIUIsI CAMOCTOATENBbHOM paboThl U APYruxX Gopm
TEKYIIEero KOHTPOJIS.

[Ipu BBINOJIHEHWU 3aAaHUN A CAMOCTOSTENILHOW pabOThl peKOMEHIyeTcsl MmpopaboTka
MaTepHaloB JEKIUM IO KaXIOM NPONIEHHOM TeMe, a TaKKe H3yYEeHHE pPEKOMEHAYEMOU
JIUTEpaTyphl, IpeCcTaBIeHHON B Paznene 6.

B mpouecce camocTosTensHOM pabOThl MPU U3yUYEHUHU IUCLHUIUIMHBI 00yYarorecss MOTyT
paboTaTh Ha KOMIIBIOTEPE B CHELMATM3UPOBAHHBIX ayAUTOPUSIX UL CAMOCTOATEIBbHON paboThI
(Tabnuua 12). B ayIUTOpUSIX ~ HUMeeTcsl  JOoCTyn  d4epe3  MH(POPMAIUMOHHO-
TEJIEKOMMYHHUKAIIMOHHYIO ceTh «VIHTEepHET» K 3JeKTPOHHON MH(OpMAIIMOHHO-00pa30BaTeIbHOM
cpene ynuBepcuteta (DMOC) wu snexktponHou Oubnuoreunorr cucteme (OBC), rme B
3JIEKTPOHHOM BHJIE PACIIONATraloTCsl yd4eOHbIE W Yy4eOHO-METOIMYECKHE MaTepuaibl, KOTOpbIE
MOTYT OBITh UCIIOJIb30BAHBI JIJIsl CAMOCTOATEIBLHON PaOOTHI IPU U3YYEHUU JUCIUILTUHBL.

11 OHEHOYHBIE CPEJACTBA JJIs1 KOHTPOJISA OCBOEHUA JUCHUITVIMHBI

11.1 TunoBble KOHTPOJIbHbIE 3aJaHUSl MJIM HHbIe MaTepuajbl, He0OXOAMMBbIE JIA
OLlCHKH 3HAHWH, yMeHMH, HABBIKOB W (WJHM) ONBITA B XOAe¢ TEKYIIero KOHTPOJIS
yCIieBaeMoOCTH

Jns  Texkymero KOHTpPOJsS 3HAHUM oOywarmommxcs MO JUCUUIUIMHE POBOJMTCS
KOMILJIEKCHAS OlleHKA 3HAHUM, BKITFOYAIOIIas
- MpOBeIEHNE KOHTPOJILHBIX PadoT;
- BBITIOJIHEHUE 3a/IaHUM JIJIS1 CAMOCTOSITETLHOM PaOOTHI,
- TECTUPOBAHHE HA CAlTE MPEenoaaBaTesis 0 Pa3IudHbIM pa3esiaM Kypca

11.1.1 TunoBble 3aJaHUs AJIA KOHTPOJIbHBIX padoT

ITo 3aBCPUICHUN U3YUCHHUA KAXIOro pa3aciia OUCHUIUIMHBI TPOBOAATCA KOHTPOJIBHBIC
paboTHLI.

[Tpumep 3a1aHust HA KOHTPOJIBHYIO pa0boOTy 1O TeMe 3:

KonTtpoJubnas padora no teme «BekropHas airedpa»
Bapuant 0

Hanbr Toukn A(1,-2,0), B(-1,0,1), C(1,2,3),u BexTopsr A ={2,0,-2}, b ={1,-1,0}, ¢ ={2,1,1}
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1) Haiitn xoopnunatsl Toukun M, Haxonsuedcss Ha Ouccektpuce yria ¢ BAC m oTcrosmedl or Touku A Ha
paccTosiHuu 5;

2) Paznoxuts BekTOp AB no 0a3ucy u3 BeKTopoB A , buc ;
3) Haiitn koopauHaThl TOUkH D TakoH, YTOOBI HeTHIPEXyroidbHUK ABCD SBIsUICS IPSMOYTOJIBHOM Tpamnenuen;

4) Haiitu npoexuuio Bektopa C Ha HanpaslieHHe BekTopa BM, siBistoierocst Meananoii tpeyroinsanka ABC;
5) Haiitu oTHOmEHNE, B KOTOpOM HaxomsTcs MunHbl otpe3koB AH n HC, rne H - ocHoBaHMe BBICOTHI, OITyIIEHHOMH
u3 Touku B Ha ctopony AC;

6) HaiiTi KoOpMHATHI KOHLIA BEKTOpa X , HAYAI0 KOTOPOro HAXOAMUTCS B TOUKE B, M BBINOJHAIOTCS ycnoBus: X #%

a,xeb u(x,c) s

7) Haiitn xoopauHatel Toukn D, pacnojioxkeHHO#H Ha ocu OZ Takoi, uToObl 00beM TeTpasapa ABCD pasusics 4,
BBIUUCIIUTH JUIMHY €T0 BBICOTHI, ONYIIEHHOW Ha rpaHb ABD.

3ameuanue: pewienue 6cex 3a0anuti NPOBOOUMb HA OCHOBE CEOUCME ONEPAYULL HAO BEKMOPAMU.

[Ipumep 3aganus Ha KOHTPOJIBHYIO paboTy 1o Teme 4:

KountpoabHas padora no reme «IIpsimasi Ha II0CKOCTH»

Bapuanr 0
1) B mapamnenorpamme ABCD wn3BecTHBI ypaBHEeHUs CTOpoH X —4y +1=0(4B) n 3x+y—2 =0 (4D) u Touka
M(1; -3) - cepenuna (BC). HaiiTu ypaBHEeHHUS IBYX IpYyTUX CTOPOH MapauienorpamMmma.
2) CocTaBUTh ypaBHEHHE NPSIMBIX, MPOXOAALINX depe3 Touky M(4; 3) u oTcekaromux OT KOOPAUHATHOTO yria
TPEYTOJIbHUK C IJIOIIabi0, paBHOI 13 kB.ex.
3) CocraBuTh ypaBHEHHE MPSMBIX, IPOXOAIINX Yepe3 TouKy A( -1; 5) n paBHOy#aneHHbIX OT ABYX Touek B(3; 7)
n C(1; -1).
4) Touka A(2; 0) s;BusieTcsl BEPIIMHON NMPaBHIBHOTO TPEYTOJbHUKA, a IMPOTHUBOJIEXKAIIAsl €ii CTOpOHa JICKUT Ha
npsaMoit x +y — 1 = 0. CocTaBUTh ypaBHEHUS JIBYX APYTHX CTOPOH TPEYTOIbHUKA.
5) Ompenenuts B KaKUX JBYTPaHHBIX YIilax (CMEXHBIX, BEPTUKAIBHBIX WM OHOM), 0Opa30BaHHBIX IIPU Iepece-
YeHHUHW TPSAMBIX v (mpoxoxasmas depe3 Touku A (1, -2) u B(2, -3)) u v (mpoxopmsmas depe3 Touku B u C(-2 , 4))
HaxoaaTcs Touku O(2, 3) m R(-1,5).
6) Hamucats ypaBHEeHHE MPSIMOIL, IPOXOIAIIECH Yepe3 TOUKY HepecedeHns IpsMBIX 2x —y—6=0 u x+3y—11=
=0, meprneHanuKyIApHO MpsiMoii 3x — 4y - 18 = 0, He BEIYUCIIAL KOOPIUHAT TOUKH IIEPECEUCHHUS IPSIMBIX.

[Ipumep 3agaHus Ha KOHTPOJIBHYIO paboTy 1O TeMe S:
KonTposabHas pabora no teme «IIpsiMmasi 4 JI0OCKOCTH B MPOCTPAHCTBE)

Bapuanr 0

3amans Toukn: Mi(1, 1, -3) u Mr(2,—1, 3), mmockoctu a: 2x—y—z+ 1+ 0w
op: 2x +3y —z + 7 =0 u npsmble

Li:x-2y+z+4=0 u Lyx=t+4

2x+y-2z+2=0, y=3t+3
z==-2t-1

1) Ilepecexaer i IIOCKOCTH 02 OTPE30K MiM>
2) BblACHUTS, IepeceKaroTCs K npsAMble L1L,
3) Hamucars ypaBHEHHE IUIOCKOCTH, IPOXOAIIEH Yepe3 NPAMYIO L1, HapaieabHo BekTopy MiM,
4) Beraucnuts paccTosHEE OT TOUKU M) 10 TIOCKOCTH, IPOXOIALIER YEPE3 IPAMYIO Lo U TOUKy M,
5) BbIYMCIMTE KOOPJMHATHI MPOEKIMU TOYKH M> Ha IIIOCKOCTH 02
6) Cuuras, uro L; ABISETCA ypaBHEHHEM TPACKTOPUM IBMKEHHUA MaTepUalbHOM Touku K(X, y, Z), BBIACHUTH,
CKOJIbKO BpEMEHH OHA OyJIET IBUTAThCS OT MEPECEUEHUsI IUIOCKOCTH 01 JI0 NIePECeYeHHsI INIOCKOCTH 0
7) Beraucouts paccTosiHue OT TOYKKM M 10 TIpsAMOH L
8) BrlicHUTS, B KaKKMX JBYrpaHHBIX YIIaX, 00pPa30BaHHBIX IPH NEPECCICHUN IIIOCKOCTEH 0] M 0 JIEKAT TOUKH M)
nu M2
9) Hanwucarp ypaBHEHHMsI IUIOCKOCTEH, SIBIISFOLIMXCS OMCCEKTpHCAaMHM JBYTPaHHBIX YIJIOB, 0Opa30BaHHBIX HpPHU
MepeceueH! INIOCKOCTeH o U o
10) HammcaTh KaHOHMYECKOE ypaBHEHHE TPSIMOM, MIPOXOAALIEH Yepe3 TOUKY M| U TOUKY, CHMMETPHIHYIO TOYKE
M> OTHOCUTETBHO MIOCKOCTH 0

KourpoabHasi padora no teme «Ilpenen u HenpepbIBHOCTH QYHKIUM)
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e 1

. Im——:; 2.
x0 arcsin 3x
3 lim € 2sinx e : 4.
X0 x sinx
5. . xcosx sinx
lim , 6.
x50 x3
1
lim™— Vv ;
w0 XSIN X

limx (e 1).
X8

lim ®@ ¥) mx|
tg [

wa B 2a ™

lim xIn’x .

x50

KonTpoanHas padora no teme «I[IpousBoanas u ee NPUI0KeHUD>

a) vy @ ctg(In’(cos2x)); 6)

tg (x) ¢’

»=x ® In’ (1 9

"y @ cos(tg f)

[Toctpouts rpadux GyHxkuuu ¥ = Vit -x

o, ile?

o pesx3f2 sinx tg’x
d \/Inéxsinz(l X)

xI1 @2
y

KonTpoanHas padora no teme «HeonpeneneHHbIi HHTErpamn

Broraucanthb HUHTCTPpAJIbI:

2
1. ﬁ—\/;' In x dx;

4x2d
0. @x—;

3sin x 4cosx

2. %R  xdx;
In?
(x* 3x 2)
)

x(x2 2x 1)

g@\/ 1x
Al

8. sVxr4 dx
X

6. dx;

10. fga’x—
3

Ccosx sin” x

KOHTPOJ’IBHaﬂ paGOTa Imo TeMe «Ol'[pe[[e.]'lelll—[l:lﬁ HHTErpagsn

Bprurcnute onpeneneHHblil UHTErpat:
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4 &/ xdx
3
a) ﬁL sinzx
"4 x1 2
Eé/
4

2. Haiftu niomaib 4acT runepoosisl xy = 3, oTcekaeMoit ot Hee npsiMoit x +y —4 = 0.

3. Haiiti 066eM Tena, 00pa30BaHHOTO BPAIIEHUEM KPHBOH 7 = @ Sin’@ BOKPYT HOJSPHOI OCH.
4. BoI4HCIIggh HECOOCTBEHHBIC HHTEIPAIIbI (WJTH )yCTAHOBUTB UX PACXOAMMOCTD):

12x dx
——dx, 0). .
R WS A

KoutpoabHas pa6ota nmo reme « ®yHKIMH MHOTHX MePeMEHHBIX»

. HaliTu yacTHBIEC IPOU3BOAHBIE 110 IEPEMEHHBIM X U )
3E xd
a) z ®  karg, —;
n 3
® ~—
0) X 2y3_ el 3xyz 2y 3 @ 0.

. Haiftu mpousBoanyto ¢yHKuuu z @ 222y ot

BTOuke M1;2
B HAIIPABJICHUH, UIYIIEM OT 3TOU TOYKH K Touke N 4; 6.

. Hatitu grad z BTouke (2;1),ecnmn z @ X3 y3 3 xy.

4. Haiitn YpPaBHCHUC KacaTeJbHOM ILIOCKOCTH U HOpMaJId K TIOBCPXHOCTH

x3_ y3_ 23_ xyE 600 B Touke (1;2;-1).
. Onpenenuth HauOOJIBIINE M HAWUMEHBIIHME 3HAYCHUS (DYHKIUU
sz2_2x)74x_ 8y BoOmact: x« 1;y & 1;x y6.

KonTpoabHas padoTa nmo tremMe «IxcrpeMyMbl GYHKIHIT MHOTHX NepeMeHHbIX»

. Haiitn 4gactHBIC MIPOU3BOHBIE TI0 INMEPEMEHHBIM X H©H )

sSin Y

a) z @xy %

0) 2x2_2y2_ 228XZ~Z_ 3@0.

. Haiitn mpomsBognyro ¢yHKIMH z @ arctgxy B TOUYke Pl;l
B HAIpaBICHUH OWCCEKTPUCHI MEPBOr0 KOOPAMHATHOTO YTIIA.

. Haiitu grad z Btouke (1;2),ecnmu z @ xZ 2xy 3y 1.

4. HailTu ypaBHEHHE KacaTeIbHON IUIOCKOCTH M HOPMAJIM K IOBEPXHOCTH

4 w/xz_ yz_ 2 ® x yz B TOuKe (2;3;6).

. OHpCI[eJ'II/ITB HauOOJbIINE M HAUMEHBIIME 3HAYCHUS (bYHKLII/II/I

z@4x%y 2x%y 2x%> B obmactm: x@® y@ xyR6.
0; 0;

KonTtposbHasi pa6oTa o teme «Huciaosbie psiibl 1 PYHKIHOHAIbHBIE PSIbD)

15. UccnenoBaTh Ha CXOOUMOCTE

I 2. 7 ——;
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ne1 (n!)?

TF( n&
1) gal cos
nel ®

b

nﬁZ
4. 7

nel

(3n DInn
cosS=n
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16. Onpenenuth 00J1aCTh CXOUMOCTH CTETICHHOTO Psijia:

(x 5)

L - [ 2 2. -
we4n 12"

3. % (x 5)2n1
ne1 (2n 1)4"

17. OnpenenuTs 00J1aCTh CXOAUMOCTH CTENIEHHOTO PS/Ia:

C - n C
! (x 3) . Ty
L1 o s 2. 70
C sy
n? 2n = 4"

ne1 (n 4)In(n 4)

X'

n2"Inn

11.1.2 TunoBble 3a1aHNs AJI51 CAMOCTOSATEIbHON Pa00ThI 00YYAOLIUXCH OYHOM

(¢popmbIl
Bapuanrt 0
3a/1aHEl BEKTOPBI: -
? & 2 & 1 & 2 & 1 & 2 Y, & 0 ! & 1 ¢
ba - a —  ¥a Ba - Ba ka — ba e — Ba — e -
4 = 1 - - w4 - va 3 - Be e 4 —
Ba — _Bﬁf ﬁﬁf { -’fg:: ; g= 8= 83- . 2= a _ ¥a 4 _
f e -of 2 a1— 4 - - 5 ga 1- ’ 1 g& 1 —
“11_7 Qh 3 wa | ¥ h%ﬂlo _ WE |
‘ i ¥a — ba Ba —  ¥a va3 —  bey — bay -
3 - "2 3 3~ 0 3 3
® — ¥ — b e — ke e —  ba e — ke - ba -
3 Va3~ B BEQ T WA bag = ¥ Vi Bagp — BE)T
® - ® ® - ® ® - ® ® - ® - ® ~
CHCTEMBI IMHEHHBIX aNreOpandeckuX ypaBHEHHIA: W MaTPHIIBL:
2x y+2t=0 = x3yf2t=3 - 4 -
5y 2z +2u=0 Ix+5y 2z+2u=14z f 301 2 %4 f, 31 2 i*‘
(ﬂj) jz;guivfo—o H.(**) yutv=2x+yz A 5 1 0 2 B= S 1 0 1 2:
: XtlyzHitus= 3 +t+u=1 g 11 0 g: 11 2 0_;
. 4 1 2 61 -4 1 6 1-
L vy t2z=0 vah v+ 4 Yir2z=112ﬁ bao . “j' -
- ®

2§ﬁ1-,

1) Ilokasath, 4to cucteMbl BEKTOpOB (f) u (g) MOryT ObITh Gasucamu B JMHEHHOM mpocTpanctBe RS, Haiitu
MaTpuIly Iepexoza or 6asuca (f) x Oasucy (g) M KoopauHatel Bektopa v = (2, -3, 4, 8, -9)T | 3ajgannsie B

CTaHJAPTHOM 0a3uce, B KaXIOM U3 3THX Oa3ucos (1 Oamr).

2) JluHeiiHOe HOANPOCTPAHCTBO MPOCTpaHCTBa R’ 3a1aHO JHHElHOH 06010uKoii cTonbuos v =Lin( fi, g1, £).
TpebyeTcs cocTaBUTh TaKyI0 CUCTEMY OJHOPOIHBIX ypaBHEHHUN Ax = 0, MHO)KECTBO PEUICHUH KOTOPOW COBIIAAACT C

v u® (1 6amn)

3 IMoampoctpaHcTBO @ 3amano omgHoponaHou CIIAY (*). TpeOyercs HallTH pa3MepHOCTH k U 6asuc i, ...,
MOANIPOCTPAHCTBA, TO €CTh MPEJCTABUTH €T0 B BHJIE JIMHEHHOW 0007I0YKH BEKTOPOB &

= Lin(Ay, ...,

hy aTOTO
hy).(1 6amn)

4) Kaxzoe n3 nonpoctpancts | = v. ¢ n &3 @ v @ o 3agats BHEIHNM 1 BHYTpeHHIM crioco6om (2 Gasra)
5) Juneiinoe Muoroo6pasue [_| 3anano neopnopoanoit CJIAY(**) 3anars ero yepes (yHAaMeHTANbLHYIO CUCTEMY

pemenwii. (1 6amn)

6) IIpeoOpazoBanue k 3amano Marpurieit 4 B cranaapTHoM 6a3uce. Haiitu MmaTpuiy 4' 3T0oro e npeodpa3oBaHus B

6asmuce (f).

7) lpeobpazoBanmus = u ¥ 3a/1aHBI COOTBETCTBEHHO MaTpuilaMu A u B Haiiti MaTpuiry mpeoGpa3oBaHust

® = (=+21).

8) Haiitn coOCTBEHHBIE BEKTOPHI M COOCTBEHHBIE 3HAYECHHS TTPeoOpazoBanms ¥.

46



11.1.3 TunoBbIe TECTOBLIE 3aaHUS
HO Ka)K,[[OMy n3 paSIIeHOB AUCIHUITIINHBI C(bOpMHpOBaHLI CBOM THUIIOBBIC 3aJdaHUsA IJIA
TecTupoBaHus B cucteme Moodle.

[Ipumep TecToBOro 3a1aHus K pazaeny 2, kK Teme 2.3:

47



J_+‘._1=+lg-i.;f

{
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[Ipumep TecToBOro 3aanus mo teme 3.5:

Onpeneqauth, NOpH KaKOM 3HAYEHHH @ BEKTOPbHI
a=ai—3j+2k 0 b=1i-+2j —ak B3aUMHO NepHEHIHKY-
AAPHBL.

. - L

BuibepuTe 04WH OTEET:

[Tpumep TecToBOro 3aanus o reme 4.1:

JlaHbl ypaBHeHHA [ABYX CTOPOH MNPAMOYrOJbHHKA
bx+2y—7=0, 5x+2y—36=0 u ypaBHeHuHe ero gua-
rosaqu 3x 4 7y — 10 == 0. CocTaBHTb YpPaBHEHHSA OCTaJb-
HbIX CTOPOH H BTOPOH JAHAroHajgH 3TOr0 MNPAMOYTIOJbe
HHKa.

Buibepute oguH OTEET!
D dxdy—3=0
. 2x =5y +3=0, 2x —5y—26=0;
7x—3y—33=0,
0 AB: 22 4y — & =0; BC: x:F_2y—l;-0;CA:x—y'—l;0
T 33:—5y+f1=-0, x+T7y—16=0,
3x—5y=—22=0, x4+ 7y +10=0.

11.2 TunoBbie KOHTPOJIbHBbIE 3aJaHUSl MM HHble MAaTePUAJbl, HEOOXOAMMbIE JIsl
OLIEHKM 3HAHUII, yMEHHUIi, HABLIKOB M (WJIH) ONBITA B X0/1€ MPOMEKYTOYHON aTTeCTAIlUM IO

AHCHHUITHHE
dopMa mNpOBEIEHHS NPOMEKYTOUYHOM aTTeCTaluy [0 JUCUUIUIMHE: JK3aMEH, I10
pe3yJbTaTaM HaKOIMHUTEIbHOIO peHTHHTa WK B (hOpME KOMIIBIOTEPHOI'O TECTUPOBAHMSL.

11.2.1 TunoBble NPaKTHYECKHUE 32JaHNUA K IK3aMeHy 3a 1-ii cemecTp:

1. Breraucnmuth IIPOU3BOJHBIC!

2cosx3 >—si gzx
y . . 2
JIn'xsin (1 x)

a) y @ ctg(In’(cos2x)); 6)

2. Haiitu npe)lenbl:e2 -

a) Iim——— 6 limx(' ).
x0 arcsin 3x ¥ (]
Y
3. MHccnenoBath GyHKIUIO U TIOCTPOMUTH Tpaduk: ——
I x
4. BpIYMCIUTH UHTErPATIBI:
dx
a sin(Inx) = ; § In (4x2 1
) L ! (In x) ) g In (4 1)
dx; B) (?ix 2) dx '
X 4x 5
=/4 sin 2x dx L.
' 1) dx .
D % Tcos’x ®
0 0
xe
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11.2.2 TunoBble NPaKTHYECKHE 32/IaHUS K IK3aMeHY 3a 2-H ceMecTp:
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Brrauciauts HWHTCTPpAJIbI:

~ (2x 4dx dx Vx11

I. : = . 2. ¢ - : 3. ‘——dx.

@ V2 3x 2% 4cosx 3sinx 5 svx 11

¥ 4 dx
4. dx; 5. = )
® 2%/ 6x x* 8

xe

0
6. Haiiti mnomans Gpurypsl, orpaHUUE€HHON TUHUAMU:

y=3-2x, y=x%
X
7. Bemaucioure 2 E u z E , eCI z :_1113(Ctg ))
x y
y

Permament MMPOBCACHUA TCKYIICT'O KOHTPOJIA B (bOpMC KOMIIBIOTCPHOI'O TCCTUPOBAHUA

Kon-Bo 3a1anuii B 0aHKe BOIPOCOB Kon-Bo 3ananut, Bpewms nHa
IpeIbsIBIISIEMBIX 00yUaroneMycs TECTUPOBAHUE, MUH.
250 10 - 15 30

[Tonubpiii (HOHI OLIEHOYHBIX CPENCTB ISl MPOBEICHUS MPOMEKYTOUHOW aTTECTAllMU B
dbopMe KOMIBIOTEPHOTO TECTHPOBAHMs pa3MelleH B OaHKe BOMPOCOB JaHHOTO Kypca
nucuurmuael B CJO MOODLE.
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