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1. EJIX 1 3BAJIAYH OCBOEHUS JUCHHUTITVIMHBI

1.1. IleasiMu OCBOEHHMS JAUCHMILUIMHBI «MaTemMaTuuecKue OCHOBBI WH()OPMAIMOHHBIX
TEXHOJIOTM ¥ BBIYMCIUTEIPHOM TEXHUKH» SBIISACTCS 3aKpelieHHe W yriyOJeHHOE H3YyYCHHE
OCHOBHBIX TOHSATUN JTHMHEWHON anreOpbl, aHAIUTUYCCKOW T€OMETPUH, MAaTEeMaTHYEeCKOrO aHajmn3a,
YUCJICHHBIX METOOB, PUMEHSIEMBIX TIPH PEIICHUN MPUKIAIHBIX 3a71a4, (OpMUPOBAHHUE Y CTYACHTOB
TEOPETUYECKUX 3HAHUM, NMPAKTUYECKUX HABBIKOB MO 3THUM pas3lejaM MaTEMAaTUKH, BO3MOXKHOCTb
MIPUMEHEHUS MOJYYEHHBIX 3HAHUI TIPU PEIICHUU MTPAKTUYECKUX 3a7a4.

1.2.  3amayu ocBOEHHSI THCHHUILIMHBI (MOIYJISA):

e U3y4YeHHE IOHATUHHOTO anmapara, OCHOBHBIX TEOPETHYECKHUX IIOJIOKEHUH M METO/OB
MaTEeMaTUIECKUX OCHOB MH()OPMALMOHHBIX TEXHOJIOTHI M BEIYMCIUTEIBHON TEXHUKY;

® T[IOJYYCHHUC IPAKTUUYCCKHUX HABBIKOB PCIICHUA HpO(beCCI/IOHaJIBHBIX 3a1a4 ¢ MPUMCHCHUCM
MaTeMaTU4ECKOro anmapaTra;

e (GopMHUpOBaHHE Yy CTYJCHTOB IPAKTUYECKUX HABBIKOB INPUMEHEHHsS] HHCTPYMEHTAIBHBIX
CPEACTB MaTeMaTHYeCKOi o00pabOTKM [aHHBIX W MOACTHPOBAHUS TPU  PEHICHUU
po(hecCHOHANIBHBIX 3aj1au.

2. MECTO JUCHUIIJIMHBI B CTPYKTYPE OIIOII

2.1.  YuyeOHas nucuMminHa «MareMaTHndecKue OCHOBBI MH(POPMAIMOHHBIX TEXHOJIOTHI U
BBIUMCIIUTEILHON TEXHUKNY» OTHOCHUTCS K oOsi3arensHoil yactu aucuuiuimd OITOIT u ocBauBaetcs B
1-3 cemecTtpax.

2.2,  Jlns u3ydyeHHsl NAHHOW Y4eOHON MUCHUIUIMHBI HEOOXOAMMBI CIEAYIOIINE 3HAHUS,
YMEHUS ¥ HaBBIKH, (HOPMUpPYEMBIE MPEIIISCTBYIOMUMHI YI€OHBIMH TUCIUITITHHAMU :

— «MatemaTHkay (IIKOIBHBIA KypC);
— «Anre6pa» (LIKOIBbHBIN KypC);
— «["eomeTpus» (IIKOIBHBIN KypcC).

3HaHUS: OCHOBBI DJIEMEHTAapHOW MaTreMaTHKH (BBIIIOJHEHHWE [E€HCTBUH Haj 4YHCIAMU H
YUCIOBBIMU BBIPAXEHUAMH; MpeoOpa3zoBaHWe OYKBEHHBIX BBIPQXKEHUH; pelleHHEe aaredpanydyecKux
YpaBHEHUI, HEPABEHCTB, CUCTEM YPaBHEHUN).

YMeHus: CTpouTh rpaduku 3J1eMeHTapHbIX QYHKIHUNA U MHOXKECTBAa TOYEK HAa KOOPJMHATHOU
IUIOCKOCTH, 33JlaHHBIC YpPaBHEHWSMH M HEPAaBEHCTBAMH, HCCIENOBATh (QYHKIWHU; H300pakaTh
reoMeTpuueckue (Urypsl Ha 4YepTeke; JeslaTh JOIMOJHUTEIbHBIE MOCTPOCHMS; IOJIb30BATHCS
CBOWCTBaMH uucell, QYHKIMHA W WX Tpa(uKOB; COCTABIATH YpaBHEHUs, HEPABEHCTBA M HAXOIUThH
3HAYeHUs BEJIWYMH, MCXOJS M3 YCIOBMS 3aJjaud; IOJIb30BAaThCSl COOTHOLIEHUSMHU U (OpPMYIIaMHu,
COJIepKAITMH MOJTYJTH, CTETICHN, KOPHH, JIOTapH(PMHUUIECKHIE, TPUTOHOMETPUIECKNE BBIPAKEHHSL.

HaBbiku: camocTosTensHOM paboThl ¢ yUeOHON JINTEpaTypoil; MPUMEHEHHUs] MaTeMaTHUYEeCKUX
HaBBIKOB B CMEXHBIX OOJIACTSIX; M3JIOKEHHS M 0(DOPMIICHHUS pEIICHHS JIOTHIECKH TPABUIIBHO, TTOJTHO
U TOCJIEZI0BATENBHO, C HEOOXOAUMBIMU OSCHEHUSMU.

2.3. Ilocaenywuiue yuyeOHble TUCHMILUIMHBI, JJI1 KOTOPBIX HEOOXOAMMBI 3HAHHS, YMEHUS,
HABBIKH, (OpMUpPYEMbIE JaHHON y4eOHON TUCIUTUTHHON:

* Teopus undopmanuu;

*  ANTOpPUTMBI U CTPYKTYpPHI JaHHbIX;

e Meronbl HCKyCCTBEHHOTO UHTEIUIEKTA,

*  MeToabl U CpPeACTBA MPOSKTUPOBAHUS HHPOPMALIMOHHBIX CUCTEM U TEXHOJIOTHIA;

* Bossmme ga"HHbIE;



° BepOHTHOCTHO'CTaTI/ICTI/ILIeCKI/Ie METOJBI B aHAJIN3C JaHHBIX,

e  dusnka;

e HnxeHepHbIN IPAKTUKYM;

e Teopus npuHATHA peUICHUN U METObI ONITUMH3ALUU.

3. IJTAHUPYEMBIE PE3YJIbTATbBI OBYUYEHMUSI 1TO JUCHUIIJINHE
[Ipouiecc ocBoeHus AMCHMILIMHBI HANpaBlieH Ha (OPMUPOBAHUE DIIEMEHTOB CIIEAYIOLIUX

kommnereHuii B coorBerctBuu ¢ ®I'OC BO u OIIOII BO no paHHOMY HampaBiEHHUIO

MOATOTOBKHU:

0) oowenpogpeccuonanvnvix (OIIK):

Cnocoben

IMPUMCHATDb

C€CTCCTBCHHOHAYYHEIE U

0OIIenHKEHEPHBIE

3HaHusA, MCTOAbI

MaTEeMaTHYECKOTO aHaM3a W MOJCIUPOBAHUS, TEOPETHUECKOTO W 3KCIEPHUMEHTAILHOTO
ucclieioBanus B mpodeccuoHanbHoi aestenpHocty (OITK-1).

Ta6auna 1. lekoMno3nuus pe3yabTaToB 00y4eHust

Koa xoMmnerenuun

HﬂaHI/IpyEMbIe pe3yabTaTbl 0CBOCHHUSA NUCHUIIIMHBI

3unars (1) YmMmers (2) Baaaers (3)
OIlK-1 HOIIK-1.1.1 NOIIK-1.2.1 NOIIK-1.3.1
OcHOBBEI MaTeMaTHKy, | Pemats cTangapTHBIE Haspikamu

usukwy, npogeccuoHaNbHbIe 33714l | TEOPETUUECKOro U
T — C IpUMEHEHUEM HKCIIEPUMEHTATBHOTO
TECTBEHHOHAYYHBIX U u BaHUsI
—— €CTECTBEHHOHAYY } ccliesioBa
OOILIEMH)KEHEPHBIX 3HAHUH, | OOBEKTOB
IPOrpaMMUPOBAHUS .
METO0B MaTeMaTUYeCKOro | IpodeccuoHanbHOM
aHaJIM3a ¥ MOJICJIMPOBAHMS | AEATEIbHOCTH

4. CTPYKTYPA U COAEPKAHUE JUCIUIIJIMHBI

O0beM mUCIUIUIMHEL cocTaBiageT 11 3aderHbIX emumHuIl, B TOoM umcie 198 wuacos,
BBIJICJICHHBIX Ha KOHTaKTHYI paboTy oOydaromuxcs ¢ mpenojaBaTeneM (M3 HUX 54 yaca —
nexkuuu, 54 yaca — nmpaktuyeckue 3aHaTHs, 90 yacoB — nabopaTtopHble paboThl), 1 198 yacoB —
Ha CaMOCTOSITENIbHYIO padoTy 00yJarommxcs.

Tabauna 2. CTpyKTypa H coaep:KkaHue THCHUILITHHBI (MOXYJIsT)

KonrakTtHas Camo- DopMBI TEKYIETO KOHTPOJIS
Ce pabota CTOSIT. ycnesaemocTu, hopma
Ne Me (B yacax) paGora POMEXYTOYHOM aTTecTaluu (1o
HanmvenoBanue paznena (TEMBbI) cemecmpam,)
/I cT
" n3 (Jip [Kp |CP
1 MaTpuiibl 1 oriepanuy Haja HUMH. |1 1 2 4 OTtuer 1o JTabopaTopHON padoTe
Nel, konTponbHas padoTa Ne2
2 Ornpenenurenb MaTpULBI nl 1 2 4 Otuer mo nmabopaTopHOW padoTe
METO/BI €r0 BEIYMCIIECHUS. Ne2, koHTpoNBHASA padoTa Ne2
3 Paar wmatpuilel ¥ CcrocoOwr erofl 1 2 4 OtyeT 1m0 JabopaTopHOU pabdoTe
BBIYVCIICHHUS. Ne3, koHTponbHas padoTa Ne2
4 Cuctembl JTUHEWHbIX|1 1 2 4 Otuer mo nmabopaTopHOW padoTe
anTeOpandecKuX ypaBHEHHHA Nod, koHTpONBEHAs paboTra Nel




5 Uucnennple MeTombl  permeHusl (1 1 2 4 OtueT o maboparopHol paboTe
CHUCTEM ypaBHEHUIL. Neb5, konTponbHas padoTa Nel
6 BekTops! u onepanuu Hag Humu. (1 |1 1 2 4 OTtuer 1o 1abopaTopHOi paboTe
Ne6, koHTpONIbHAS paboTta No2
7 basuc. CrcteMbl KOOPIMHAT. 1 1 1 Q2 4 KonTtponbsHas padorta Ne2
3 [IpousBeneHUs BEKTOPOB. 1 11 1 2 4 OTtuer 1o 1abopaTopHOii paboTe
N6, KoHTpOITbHAs paboTta No2
9 [IpsiMble Ha MJIOCKOCTH. 1 2 2 4 8 OTtuer 1o 1abopaTopHOi paboTe
Ne7, koHTponbHas padoTa Ne3
10 |YpaBHeHus TUIOCKOCTH U mpsmonll |2 2 4 8  |Oruer no nabopaTopHoOl paboTe
B IPOCTPAHCTBE. No8, koHTpOIIbHAs paboTa Ne3
11  |KpuBbIe BTOPOTO MOPSIKA. 1 |2 2 4 8  |Otuer mo nabopaTopHOU paboTe
DrTuic. Ne9, konTponbHas padota Ne3
12  [umepOomna. [Tapabona. 1 2 2 4 8  |Oruyer mo mabopatopHoil padoTe
Ne9, konTponbHas padota Ne3
13  [[loBepxHocTH BTOpOrO mopsaka. |1 |2 2 4 3 OTtuer no 1abopaTopHO paboTe
Ne9, konTpompHas padoTta Ne3
HToro 3a 1 cemectp: 18 |18 (36 72  [3auer
14 | IIpenen 2 |2 2 2 6 Otuer mno sabopaTopHOIA
IIOCJIEI0BATEIbHOCTH. pabotre Nel, KOHTpoJibHAS
pabota Nel
15 | [Ipenen pyHkmmm. 2 |2 2 2 6 Otdyer mo JrabopaTopHOMA
pabotre Ne3, KOHTpoJIbHAs
pabota Nel
16 | HempepsiBHOCTD ()yHKIIHH. 2 |2 2 2 6 Otuer mno JsabopaTopHOM
pabotre Ne2, KOHTpoJIbHAs
pabota Nel
17 | IIpousBoaHbIE. 2 |2 2 2 6 Otuer mno nabopaTOpHOIA
pabote No4, KOHTpoJIbHAs
pabota Nel
18 | duddepeHnnasl. 2 |2 2 2 6 Otdyer mo JrabopaTopHOM
pabore Ne4, KOHTpoJIbHAs
pabota Nel
19 | IIpaBuno Jlonurans. |2 |2 2 2 6 Otduer mo sabopaTOpHOIA
UccnenoBanme QyHkImum Ha pabote NoS5, KOHTpOJIbHAS
DKCTPEMYM. pabota No2
20 | BeITyKJIOCT W BOTHYTOCTH. | 2 | 2 2 2 6 Otuer mno JsabopaTopHOM
AcumnroTel. OOmast cxema pabote NeS5, KOHTpoJibHas
ucciaea0Banus QyHKIINAHN. pabota No2
21 | OyHKIMHN HECKOJIbKHX | 2 | 2 2 2 6 Otduer mo sabopaTOpHOIA
IIEPEMEHHBIX. pabore N6, KOHTpOJIbHAsS
pabota Ne2
22 | DkcTpeMyM byHKIIMUT | 2 | 2 2 2 6 Otuer mno JsabopaTopHOI
HECKOJIbKMX  MEePEMEHHBIX. pabore Ne6, KOHTpOIbHAs




I'pagueHT.

pabota No2

Hroro 3a 2 cemecTp: 18 |18 |18 54 | lud. 3auer

23 | HeonpeneneHHbI HHTETpa. 1 1 2 2 Otuer mno JsabopaTopHOM
pabotre Nel, KOHTpoJIbHAS
pabora Nel

24 | OnpeneneHHbIN HHTETPA. 1 1 2 2 Otyer mno mabopaTopHOM
pabore Nel, KOHTpoibHas
pabota Nel

25 | YucneHHsie METO/IbI 1 1 2 2 Otyer mno mabopaTopHO

BBIUMCJICHUS] ONpEeSICHHBIX pabote No2
UHTETPAJIOB.
26 | [Inddepennuanbabie 1 1 2 2 Otyer mno mabopaTopHOM
ypaBHeHus 1 mopsiaka. pabore N4, KOHTpOJIbHAsS
pabota No2
27 | InddepennuanbHbie 1 1 2 2 Otyer mno mabopaTopHOI
ypaBHEHUS 2 MOPSIKA. pabotre N4, KOHTpoOJIbHAS
paborta No2
28 | UucneHHsbie METO/IbI 1 1 2 2 Otyer mno mabopaTopHO
penieHust pabote Ne3
QG epeHIaIbHbIX
ypaBHEHUH

29 | JluHeiiHBIE ~ HEOJIHOPOJHBIC 1 1 2 2 Otyer mno mabopaTopHOi
nuddepeHnranIbHbIe pabote Ne4, KOHTpOJIbHAS
ypaBHEHUS. pabota No2

30 | Cuctemsl 1 1 2 2 Otuer mno sabopaTOpHOIA

QG epeHIaIbHbIX pabote Ne3
YpaBHEHUU.

31 | JIBoitHOl WHTETpAJL. 1 1 2 2 Omnpoc Ha dK3aMCHE

32 | TpoiiHoii uHTErpal. 1 1 2 2 Omnpoc Ha 5K3aMeHe

33 | KpuBonuueiinsii unTerpan | 1 1 2 2 Omnpoc Ha 5K3amMeHe

pona.

34 | KpuBonuneiHsii uarerpan |l 1 1 2 2 Omnpoc Ha 5K3aMeHe

pona.

35 | IloBepxHOCTHBIH uHTEerpan | 1 1 2 2 Omnpoc Ha 5K3aMeHe

pona.

36 | IloBepxHocTHBINH uHTerpan |l 1 1 2 2 Omnpoc Ha 5K3aMeHe

pona.

37 | UucnoBsie psibl. 1 1 2 2 Otuer mno nabopaTOpHOIA
pabote NoS5, KOHTpoJibHAs
pabota Ne3

38 | HocraTtounsle MIPU3HAKU 1 1 2 2 Otuer mno JsabopaTopHOM

CXOAUMOCTHU pabote NeS5, KOHTposIbHAs
3HAKONOCTOSIHHBIX PSAJIOB. pabota Ne3

39 | 3HakouepeayoIHecs " 1 1 2 2 Otuer mno nabopaTopHOH

3HAKONIEPEMEHHBIE PS/IBI. pabote NoS5, KOHTpoJibHAs
pabota Ne3

40 | CreneHHBIE PSIIbI. 1 1 2 2 Otuer mno JsabopaTopHOM
pabote NeS5, KOHTpoJibHas
pabota Ne3

41 | IloaroToBka K HK3aMeHy. 36

Hroro 3a 3 cemecTp: 18 |18 |36 72 | Dxk3amMeH




| Miroro: | |54 |54 |90 |

| 198 |

Ilpumeuanue: J1 —nexuus; [13 — npakTudeckoe 3anstue, cemunap; JIP — maboparopnas padora; KP —

KypcoBast pabora; CP — camocrosaTenbHas paboTa.

Ta6auna 3. Marpuua coOTHeceHUsI pa3JejioB, TeM yY4eOHOH JMCHUILIMHBI U (GopMHpPYyeMBbIX

YpaBHCHUA.

KOMIIEeTCHIIHI
Kon
Kou-Bo KOMIIETCHIINN O0uiee
Paznen, Tema qUCHUIIIMHEL KOJINYECTBO
Hacos OIIK-1 KOMIIETEHIUN
Martpuupsl 1 onepanuy HaJl HIMU. 8 + 1
Ompenenurens MaTPHUIBI K METOIBI €70 BEIYUCIEHUS. | 8 + 1
PaHr MaTpuIibl 1 crtocoObl €ro BEIYNUCIICHHS. 8 + 1
CucremMbl TMHEHHBIX anreOpanvdeckux ypaBHEHHU W | 8 + 1
CIIOCOOBI UX PEICHUSI.
UwnclieHHbIE METO/IBI PEIICHHS CUCTEM YPaBHEHUI. 8 + 1
BexTops! u onepanuy HaJl HUMH. 8 + 1
bazuc. Crucremspl KoOpAHUHAT. 8 + 1
IIpousBeneHms: BEKTOPOB. 8 + 1
[IpsiMble Ha IIOCKOCTH. 16 + 1
YpaBHEHHS TUIOCKOCTH U TIPSIMOU B TPOCTPAHCTBE. 16 + 1
KpuBble BToporo nopsaka. DJUIIIC. 16 + 1
I'uniep6omna. [Tapabona. 16 + 1
[ToBepXHOCTH BTOPOTO MOPSIIKA. 16 + 1
[Ipenen mocien0BaTEILHOCTH. 12 + 1
[Mpenen pyHkumy. 12 + 1
HempepriBHOCTS pyHKITHH. 12 + 1
[IpousBognsie. 12 + 1
Jduddepennmans. 12 + 1
[Tpasumno Jlommrans. MccnenoBanue GpyHKIUM Ha 12 + 1
IKCTPEMYM.
Boemykiocte u BorHytocTh. AcumnToTsl. OOmas| 12 + 1
cXeMa HCCIIeIoBaHNs (YHKIHH.
DYHKIUU HECKOJIBKUX IIEPEMEHHBIX. 12 + 1
OKkcTpeMyM (GYHKLIUH HECKOIBKUX MEPEMEHHBIX. 12 + 1
I'paguent.
Heomnpenenennsrii mATETpalL. 6 + 1
OnpeneneHHblid HHTETpall. 6 + 1
YucneHHble METOABI BHIYMCIICHHS OTPeIeIIEHHBIX 6 + 1
WUHTETPAJIOB.
Huddepenunansasie ypaBHeHus 1 mopsaka. 6 + 1
duddepenunansaple ypaBHEHUS 2 TOPSIKA. 6 + 1
YuciieHHbIe METOBI PEIICHHUS 6 + 1
nuddepeHInaNbHBIX YpaBHEHHIMA
JluneliHble HEOJHOPOAHBIE MU depeHIHATbHbIC 6 + 1




Cucremsl guddepeHInalbHbIX YPaBHEHUH. 6 + 1
JIBoitHOI HHTETpaJI. 6 + 1
TpoitHol uHTErpal. 6 + 1
KpuBonunelinsiii uarerpan I pona. 6 + 1
KpuBonuneiinsiii unrerpan Il poga. 6 + 1
IToBepxHOCTHBIN HHTErpan I pona. 6 + 1
TToBepxHocTHbIl uHTErpai I pona. 6 + 1
YucnoBble psIbL. 6 + 1
JocTtatouHble NPU3HAKH CXOAUMOCTH 6 + 1
3HAKOIIOCTOSTHHBIX PS/IOB.

3HaKOYepEaYIOIIHNECS U 3HAKOTIEPEMEHHBIE PSIIIBIL. 6 + 1
CreneHHbIe psIbL. 6 + 1
[MonroToBka K 3K3aMeHy. 36 + 1
Hroro 396

Kparkoe conepxxanne Kaxmaoi TeMbl U CHUANIAHbBI

Matpuusl U onepauuu Hag HUMHM. OrpeneneHuss MaTpULbl, €€ 3JIEMEHTa, KBaJpaTHOM,
€IMHUYHOW M HYJEBOM MaTpHll, paBeHCTBa MaTtpull. CloKeHHe MaTpull, €ro CBOMCTBA. Y MHOXEHUE
MaTpullbl Ha YHUCJIO, €ro CBOMCTBa. Pa3HOCTH MaTpull. YMHOXKEHHE MaTpHll, €ro CBOWCTBA.
TpancnoHMpoOBaHUE MATPULL, €TO CBOICTBA.

Onpenenurenb MaTpUbl U MeTOAbl €ro BbluuciaeHusi. Omnpenenenue u 0003HAUYCHUE
JeTepMUHAHTa MaTpullpl. Bbruncnenue omnpeaenutenedd l-ro u 2-ro mopsakoB. CrocoObl
BBIUMCJIEHMS olpeaenuTels 3-ro nopsaaka. Oo6iiee npaBuio BHIYMCICHUS ONPEACIUTEINS C IOMOIIBIO
€ro pa3lIoKeHHUs Mo cTpoke (CToNOIy). MeTo1bl BBIYMCIICHUS OTPEAETUTENeH BBICIIUX MOPSIIKOB.

Panr matpuubl M cnoco0bl ero BblumMciaeHusl. OmpeneneHue oOpaTHON MaTpHUIIBL.
Kputepuii cymecrBoBanus oOpaTHoi Matpuipl. CBoiicTBa 00paTHOW MaTpUIllbl. AJNTOPUTM
BbIUKCIIEHMs 00paTHOI MaTpulbl. OnpeaeneHue u cBoiicTBa panra Matpuibl. CriocoObl BEIUNCICHUS
panra Matpunel. OmnpeneneHue M cBoiicTBa Oa3ucHOro MUHOpa M Oaszuca MaTpulel. Teopema o
O6asucHom MuHope. Teopema o panre matpuubl. Kpurepuil paBeHCTBa HYNIIO OIpenEIUTENS.
Crioco0b! BBIYMCIIEHUSI 6a3MCHOTO MUHOpaA U 06a31ca MaTPHIIbI.

Cucrembl JuHeHHbIX ajareopanmdecknx ypaHenui (CJIAY) m cmocoObl Mx peleHmus.
Omnpenenenne u crnocoosl onucanus CJIIAY. Pemenue CJIAY. Teopema Kponexepa-Kamemmu.
Matpuunsiii MeTo[ (MeToa obpaTHoii MaTpuiibl). Meton Kpamepa. Meron ["aycca.

YucneHHble MeTObI pellieHUsl cucTeM ypaBHeHull. Meron SIko0u. Meron 3eiinens.

BekTopbl m onmepanmm Hajg HMMH. ['eoMmerpuueckoe mnoHsATue Bekropa. KosmmHeapHsle,
KOMIUTaHAapHbIE, paBHbIE BEKTOPHI. J[JIMHA 1 TOYKa MpHIIOKEeHUs BeKTopa. Kitacchl SKBUBaJIEHTHOCTH
BEKTOPOB. CJI0KEHHE M BBIUNTAHUE BEKTOPOB. Y MHOXKEHHE U JEJIEHUE BEKTOpa Ha 4ucio. CBoiicTBa
omnepanuii Hax BeKTopaMy. JInHelHas 3aBUCMMOCTh U HE3aBUCUMOCTb BEKTOPOB, UX CBOMCTBA.

Ba3uc. Cucrems koopaunat. [Tonstie 6a3uca n 0a3ucHBIX BEKTOpPOB. PasiiokeHne BekTopa
no 6azucy. KoopauHaThel (KOMIIOHEHTHI) BEKTOpAa B JaHHOM 0asWce, UX CBOWCTBA U HAXOXXJICHHE.
JlekapToBa cuctemMa KOOpAMHAT B mpocTpaHcTBe. OpToHOpMupoBaHHbIi 0asuc. [Tomsphas cucrema
koopauHat. IIpeoOpa3zoBaHue NOJSPHBIX KOOPAMHAT B JEKAPTOBBI U JIEKAPTOBBIX KOOpPAMHAT B
MOJIIPHBIE.

IIpounsBenenuss BekTopoB. CkansgpHoe Mpous3BeAeHUE BEKTOpoB. CBOWMCTBA CKAJISPHOIO
IIPOU3BENICHUS. BpIUNCIIEHNE CKalsIpHOTO NPOM3BEACHMs uepe3 kKoopauHaTel BekTopoB B JIICK.
BektopHoe mpousBeneHue BEKTOpoB. (CBOMCTBA BEKTOPHOTO MpOU3BEACHHS. Bbruucienue
BEKTOPHOI'O TNpou3BeAeHUsl depe3 koopauHatbl BekTopoB B [IIICK. CmemanHoe npousBeneHue
BeKTOpoB. CBOICTBa CMEIIAaHHOTO MPOU3BEACHUA. BhIunciieHne cMEemaHHOTO MPOU3BEIEHUS Yepes3
koopauHatsl BekTopoB B JIIICK.



IIpsimble Ha IUIOCKOCTH. Buabl ypaBHEHUs MpsAMOM Ha IUIOCKOCTU. IIydok mpsMBIX.
B3anmHOe pacronoxeHne IpsiMbIX. YTOJ U PACCTOSHUAE MEXY NPSMBIMH.

YpaBHeHHs IUIOCKOCTH U NMPSAMOH B NPOCTPaHCTBe. BUIbI ypaBHEHUS IIIOCKOCTH. Busl
YPaBHEHHs IMpsMOHM B IPOCTPAaHCTBE. B3ammHOe pacnonoxeHue IUIOockocTed. B3aumnoe
pacrojIokeHUe NpsSIMbIX B MPOCTpaHCTBE. B3auMHOe pacrioyiokeHue NMpsMOM M IUNIOCKOCTH. YTOJ U
paccTosiHue MEXy NPSMBIMHU. YTOJI U PACCTOSTHUE MEKIY IIJIOCKOCTSAMU. YTOJI U PACCTOSHUE MEXIY
IIPSAIMOM U TNIOCKOCTBIO.

Kpussie BTOporo mopsiaka. Jauunc. OOumii BUJ ypaBHEHHUS KPUBOW BTOPOTO MOPSIKA.
[IpuBeneHne KpUBOW BTOPOTO MOPSJIKAa K KaHOHMYECKoMYy Buay. Kiaccudukarus KpuBbIX BTOPOTO
HopsiAKa. DJUINIIC, ET0 OCHOBHbIE XapaKTepUCTUKU. CBONCTBA AIIIMIICA.

I'mnep6oaa. [lapa6osa. ['unep6osa, ee OCHOBHBIC XapakTepucTUKH. CBOMCTBA THIIEPOOITHI.
[Tapabomna, ee OCHOBHBIE XapakTepucTuku. CBOKWCTBA MapadOIIbL.

IToBepxHocTH BTOpOro nmopsinka. OOl BUA ypaBHEHHs IOBEPXHOCTH BTOPOTO MOPSAIKA.
[IpuBeneHre ypaBHEHHS MOBEPXHOCTH BTOPOrO MOpsAKa K KaHOHWYeckoMy BHUAy. Kiaccuduxarms
IIOBEPXHOCTEH BTOPOr0 IMOpsAKa. Buabsl M OCHOBHBIE XapaKTEPUCTHKU ITOBEPXHOCTEH BTOPOIO
nopsiika. CBOMCTBA MOBEPXHOCTEH BTOPOIO MOPSAIKA.

IIpenen nmocienoBarenbHocTH. OmpeesieHUe YUCIOBOM MOCIEI0BATENbHOCTH U €€ 00LIero
wieHa. Bujael W nOpuMepsl  YHMCIOBBIX — IociiefoBarenbHocTed.  OmnpeneneHue  npejaena
nocyaeaoBarenbHOCTH. OCHOBHBIE TEOPEMBl O YHCIOBBIX IOCIEHNOBATEIBHOCTAX. beckoHedyHo
OopIIas ¥ 0ECKOHEYHO Majias IIOCIS0BaTSIbHOCTH, HX CBOMCTBA.

Ipenen pynxuun. Onpenenenue npenena Gpyakuuu no ['eitne u no Kommu. ['eomerpuueckuii
cMmbici mpenena ¢GyHkuud. OAHOCTOpOHHHME Tmpenenbl. lIpu3HakuW CymecTBOBaHHUS MPEIEIIOB.
CpoiictBa mnpeznenoB. beckoHeyHo Oosnbmias M OecKOHEYHO Manas (YHKIMHM, HX CBOMCTBA.
CpaBHeHue OeckoHE4YHO MaiblX (yHKIUI. CBOWMCTBa U NpUMEPHl 3KBUBAJEHTHBIX OECKOHEUHO
MaJIbIX. 3aMEUYaTEIIbHBIE IPECIIbI.

HenpeposiBHocTh  pynkuuu. OrmpeneneHusi HENPEPHIBHOCTH  (QYHKIMH B TOYKE.
HenpepbIBHOCT (PyHKIMM cieBa U cripaBa. Touku pa3pbiBa GYHKIMHU, UX Ki1accudukaius. CBoHCTBa
HETPEPHIBHBIX ()YHKITHIA.

IIpousBoanbie. OmpeneneHne NPOU3BOJHON (QYHKIMU B TOYKe, €€ 0003HAUYEHUs.
du3nueckuil U reoMeTpuuecKuii cMmbica mpousBoaHou. [IpaBuia auddepenuupoanus. Tabmuia
npou3BoaHbIX.  [IpomsBopHas  HesBHOW  ¢(yHkuuu. [lpomsBomHas  (yHKUMH,  3aJaHHOM
napamerpuuecku. [TponszBogHas cinoxxHol pyHkuyu. [Ipon3BoHbIE BBICIINX MOPSIIKOB.

Muddepenumnanst. [Ipupamenue aprymenta u ¢yHkuuu. Omnpenenenue nuddepeHnumana
¢byuknun. 'eomerpuueckuil cmbicn nuddepennmana. [IpaBuna Beuncienus aud@epeHnanos.
Tabmuua nuddepenunanos. AuddepeHnnansl BBICIINUX TOPSIKOB.

IpaBuiao Jlonuransa. UcciaenoBanne ¢yHkuuu Ha 3KcTpeMyM. OCHOBHBIE TEOpPEMBI
muddepenmanbHoro ucuuciaenus. llpasuno Jlomurtanss U OCHOBHBIE Cilydal €ro HPUMEHEHUS.
MoHoTOHHbIE (QYHKIUHU. OKCTpeMyMbl (yHkuuu. HeoOxoammoe ycioBHE CYIIECTBOBAaHUS
sKcTpeMyMa. JlocTaTo4yHble YCIOBHSI CYHIECTBOBAHMSI 3KCTpeMyMa. AJTOPUTM HCCIEI0BaHUS
(GyHKLIMU Ha CylIECTBOBaHHE SKCTpeMyMoB. HaxokaeHne HanOobIIero 1 HAaMMEHbBIIETO 3HAUCHHS
(GYHKIIMHM Ha OTpE3KeE.

BeinmykiocTe M BOrHYTOCTh. AcHMMNTOTBI. OO0masi cxemMa HCCIeAOBAHMA (PYHKIMH.
[ToHsITHS BBIMYKJIOCTH U BOTHYTOCTH Tpaduka QyHkuuu. Touka neperunda. Heobxoaumoe ycioBue
CYIIECTBOBaHMsS TOYKHM THepernba. JlocraToyHoe yclIoBHE CYIIECTBOBAHUS TOUYKM Ieperuoa.
Anroput™m uccieoBaHus (QYHKIUMU Ha BBIMYKIOCTH/BOTHYTOCTh M TOYKHM Iepernba. AcUMINTOTa,
BuAbl acuMnToT. Haxoxnenue acumntot. OOmmas cxema ucciaeoBaHus QYHKIMU U TIOCTPOCHUS ee
rpaduxka.

DyHKIMU HECKOJbKHX NepeMeHHbIX. OmnpeneneHne (QyHKIMH HECKOJIBKUX NEePEMEHHBIX.
OyHKIMS IBYX MEPEMEHHBIX, €€ TeOMETpUYecKoe MpeacTaBieHue. JIMHUS U MOBEPXHOCTh YpPOBHSI.
[Tpenen ¢pyHkuuu 1ByX nepeMeHHbIX. HerpepbhIBHOCTh (DyHKIIMHU ABYX MEPEMEHHBIX.



JKCTpeMyM (PYHKIMH HECKOJIbKHX NepeMeHHbIX. I paanenT. DKcTpeMyMbl (YHKIIUHU IBYX
nepeMeHHbIX. HeoOxoamMmoe yciioBHE CyIIECTBOBaHMS OSKcTpeMyMa. JlocTaTodHoe YCIIOBHUE
CyILLIECTBOBAHUSA DKCTpEMyMa. Y CIIOBHBIN IKCTpEMyM. I'pagueHT.

Heonpenesennnlii uHTerpas. IlepBooOpaznas ¢ynknuu. HeompeneneHHbIM WHTErpall.
CBoiicTBa HEONpEAENCHHOTO WHTerpajga (mpaBWiia MHTETpUpOBaHMs). Tabnuma OCHOBHBIX
HEOIIpEeICICHHBIX UHTErpasoB. OCHOBHBIE METOIbl HHTEIPUPOBAHHS.

Onpenenennbiii uHTerpat. Ilonsrue onpeneneHHoro uHTerpaia. JloctaToyHoe ycllOBUE
CYLIECTBOBaHMs OIPENENIEHHOr0 UHTerpana. I'eoMeTpudecku U pU3NUECKUl CMBICI ONpPEIEeNeHHOTO
unterpana. ®opmyna Herotona-JIeiiOnuna. CBoiicTBa ONpeeIEeHHOr0 HHTErpasa.

YuciieHHbIe  MeTOAbI  BBIYHUCJICHHMS  ONpedeJIeHHBIX  HHTerpajaoB.  Meroasl
NpsAMOYToJIbHUKOB. MeToa Tpanenuii. Metoa CumiicoHa.

Muddepenunanbubie ypaBHenuss 1 mnopsaka. OObikHOBeHHOE U depeHIaIbLHOe
ypaBHeHHe, ero Buabl. CyliecTBoBaHUE pelieHus quddepeHnranbHoro ypapHenus. 3agada Komm.
Obmee u wyactHoe peuieHue (uHTerpan) aupdepeHuuanbHOro ypaBHEHHs. OCHOBHBIE METOIbI
peweHus qudepeHnranbHoro ypaBieHus 1 nopska.

Muddepenunaibubie ypaBHenusas 2 mnopsaka. JuddepeHuuansHeie  ypaBHEHHS,
JIOIIYCKaIOIe IIOHMKEHUE HOPSAJKA. JInneiinbie nuddepeHnranbHble YPaBHEHUS.
@yHIaMEHTAIIbHASI CUCTEMA PELIECHUM.

YuciaeHHble MeTOAbl pemeHus Aup@epeHUUAIBHBIX YypaBHeHuid. Merton Oiinepa.
Meroas! Pynre-Kyrra.

JIuneiinble HeogHOpoAHble auH(depeHnNANIbHbIe YypaBHeHMsa. OOmee perieHue
JUHEWHOTO HeoxHopoaHoro aupdepenunansHoro ypaBHeHus. Jluneitnele muddepeHnnanbHbe
YPaBHEHMS C IOCTOSSHHBIMU KO3((PUIIEHTAMH.

Cucrems! auddepeHunaibHbIX YpaBHeHn. OnpeneneHne cucteMsl TuddepeHaaIbHbIX
ypaBHeHM. Pemenue cuctemsl nuddepeHnuanbHblx ypaBHeHHH. Metonsl Pynre-Kyrra pemenus
cucteMbl AU epeHnnanbHbIX ypaBHEHUH.

JBoiinoii uHTerpan. OnpenencHue IBOMHOTO MHTErpaia. I'eoMeTpudyeckuii U PU3NUSCKHMA
CMBICH IBOMHOr0 UHTerpaia. CBolicTBa ABOMHOIO MHTErpaia. Beluncienue ABOMHBIX HHTETPAJIOB.

Tpoiinoit muTerpan. Omnpenenenue TpolHOro uHTErpana. MU3NYECKUN CMBICT TPOWHOTO
uHTerpana. CBoiicTBa TPOMHOIrO MHTErpasia. BeiuncieHnne TpOHHBIX HHTETPAJIOB.

KpuBosmmnueiinbiii uHTerpan 1 popa. OmnpeneneHne KpHUBOJIMHEMHOIO HHTErpaia.
['eomeTprueckuil 1 QU3NYECKUI CMBICII KPUBOJIMHEHHOro MHTerpaia. CBolcTBa KPUBOJIMHEHHOTO
UHTEerpaia. BerurciieHne KpuBOJIMHEWHBIX UHTETPAJIOB.

KpuBoauneiinplii uHTerpaa 2 poaa. OmnpeneneHne KpUBOJIMHEWHOTO HMHTErpaa.
['eomerpuueckuii u ¢GU3NUECKUN CMBICT KPUBOJMHEHHOro uHTerpaia. CBOHCTBa KpUBOJIMHEHHOTO
MHTErpajia. BeranciieHne KpUBOJIMHEWHBIX MHTETPAJIOB.

IloBepxHocTHBIT mMHTerpad 1 poma. OmnpeneneHne INOBEPXHOCTHOIO — HMHTErpana.
['eomeTprueckuii U (U3NYECKUN CMBICI MOBEPXHOCTHOrO MHTerpaja. CBoHCTBa MOBEPXHOCTHOTO
UHTEerpajia. BerurciieHne oBEpXHOCTHBIX UHTETPAIOB.

IloBepxHocTHBIH wuHTerpaa 2 poaa. OmnpeneneHue MOBEPXHOCTHOTO HMHTErpasa.
['eomerpuuecknii 1 (U3NYECKUN CMBICT MOBEPXHOCTHOro HMHTerpaia. CBoICTBa MOBEPXHOCTHOIO
MHTErpajia. BerrciieHne moBepXHOCTHBIX UHTETPAJIOB.

Yucaosbie psgbl. OnpeneneHne 4ucioBoro psjaa. CXoIMMOCTb YHCIOBOTO psijfa, €€
cBoricTBa. HeoOXoauMblIil mpu3HaK CXOIUMOCTH.

JocTraroynble NMPU3HAKH CXOAMMOCTH 3HAKONOCTOSAHHBIX PAAOB. lIpu3Haku cpaBHEHUs.
[Tpusnak danam6epa. [Ipuznaxu Kommn.

3Hakouyepeaywoumecss U 3HaKonepemeHHble psabl. [Ipusnak JleitOnumna. AGcomoTHas U
YCIIOBHAsI CXOAUMOCTb.

Crenennsble paabl. yHkunoHambHbIN psa. CteneHHON psan. O6macTh (MHTEpBal) U paguyc
CXOJIMMOCTH CTENEHHOTO psia. CBOMCTBA CTENEHHBIX PAIOB.
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5. METOJIMYECKHWE YKA3AHUSA MO MPEIOJABAHUIO 1 OCBOEHHUIO
TACIATITAHBI

5.1. Yka3zanus aJis npenojaaBaresieid 10 OPraHu3alMy M MPOBeAeHUI0 YYeOHbIX 3aHATHI
MO AUCHUILIHHE.

[Ipy mpoBeneHUM 3aHATHI HCHOJB3YIOTCS HMHTEpaKkTUBHas TexHosorua Moodle s
MOJIJIEPIKKH 00pa30BaTEIBHOTO MPOIIecca U TPATUITMOHHBIE METOIBI pa0OTHI CO CTYACHTAMHU.
Jlexknus.

[lepen xaxmon JeKIMUEH CTYACHT MOJIy4aeT 3-5 BOIMPOCOB IO OMPEACICHUSIM IPEabIAYIIEH JIeKIUU.
IIpoomKUTENBHOCTD Cpe3a S-7 MUHYT.

. BBOI[HOG CJIOBO ITpe€rioaaBaTejid O MECTE I/I3y‘laeM0ﬁ TEMBI B KYPCC, BAXKHOCTH PCUHICHUA CTaBAIIUXCA

B TeMe 3a7ad Juis NpodecCHOHATBHON CQEphl AEITeIbHOCTH, OCOOCHHOCTSIX PabOThl B aKTHBHBIX
METOJIaX OCBOCHUS TEOPETUUECKOI0 MaTepuraa.

. IIpennofaBaresib NPOBOAUT 5 MUHYTHBINA CPE3 3HAHUH 110 OIIPEACICHUAM IPEAbIIYIIEH TEMBI JICKLIUH.
. IlpenogaBarenb 3HAKOMUT CTYJEHTOB C Y4eOHBIM MaTepuaJoM [0 JaHHOM TeMme (IpH

HEOOXOAMMOCTH UCTIOIB3YSI MYJIBTUMEAUITHOE 000PYI0BaHUE).

. IIpoBoauTcs o0Cyk1eHUE JEKIMOHHOIO MaTepHaa.
. CryzneHTaM nOpUBOJATCS NPUMEPbl pPELIEHUS THUMNOBBIX 3aaady. OroBapuBaroTCsi TpeOOBaHUSA K

HCIIOJIB3YCMbIM METOJAaM U OTPaHUYCHUS, 3aTPYAHAIONNE UX UCIIOJIB30BAHUC HA IIPAKTHUKE.

JlabGopaTropHoe 3aHsATHE.

. CTyneHTam BblHaeTCd 3afaHue Ha JlabopaTopHylo pabory. OroBapHBarOTCS NpenbsBISEMbIE K

pa60Te Tpe6OBaHI/I${, yCJ10BUs YCHCMHOﬁ caadyun pa6OTBI, MMOpAA0OK U MCTOAWKA €€ OLICHUBAHUS.

. IlpenBaputenbHOe H3ydeHHE PaOOTHI CTYACHTAMH U YTOYHEHNE HETIOHSTHBIX MOMEHTOB.

. HemocpencrBennast paboTa cTyIeHTOB HaJl pabOTOH, BBIIIOJIHEHHE BCEX TpeOOBaHMil K paboTe.

. IloaroroBka cTyieHTaMH OTYETA 1O BHIMOJIHEHHOH padoTe (py HEOOXOIMMOCTH — IMUCEMEHHOTO).

. Cnaua nabopaTtopHoii paboThl mpemnoaaBareito. OHa COCTOMT B JEMOHCTpPAIMU TOTOBOM padoOTHI,

IMPOBEPKE NPABUIIBHOCTH €€ BBIIIOJHCHHA, U OTBCTOB Ha BOIIPOCHI MPECTIOAaBaTCIA IO TEMC pa6OTI)I, a
TaKXE O CHGI_II/I(I)I/IKC pcajmm3annuun HaHHOﬁ pa6OTBI.

. Okonuanue 3aHATUA, TOABCACHUC UTOTOB, IIPU H€06XOI[I/IMOCTI/I — BBICTABJICHHUC OIICHOK IIO UTOIraM

MPOBEJICHUS J1a0opaTOPHON PadOTHI.

BrinonHenue mabopatopHeIXx pabOT Ha KOMIBIOTEpE OPUEHTHPOBAHO Ha (POPMUPOBAHUE
NEeSTENIbHOCTHBIX KOMMETeHTHOCTe. OHM 3aKII0Yal0TCsl B BBIMOJHEHUM CKBO3HOTO IIMKIA
nabopaTopHbIX paboT. B mporiecce BBIMOMHEHUST TaOOPATOPHBIX PabOT JOCTUTAIOTCS CIEAYIOIINE
Sl 178

®  3aKPEIUIAIOTCS TEOPETHYECKUE TO3HAHMS, TOJTYYCHHBIEC Ha JICKIMSX, aKTYIU3UPYETCS UX

® [paKTHYeCKast 3HAYMMOCTb, 3aKPETUIIETCSI MOTHUBAIUS K OCBOCHHUIO KypCa,

® CTYJEHT BHUKAET B MOCIEA0BATEIBHOCTh pealn3allii U3y4YeHHBIX allTOPUTMOB;

e npuoOpeTaroTCsl HayalbHBIE HABBIKM MCIIOJNB30BAHUS MPOTPAMMHOIO OOeCredYeHusl Mpu
pEeIlIeHNU TOCTaBIEHHBIX 33/1a4;

e (opmupyeTcss HaBBIK BBISBICHHS OIMMUOOYHBIX M HEIMITATHBIX CUTYyallMd W pearnpoBaHUS Ha

HUX.

JIaboparopHblie pabOTHI, KaK MPABUIIO, BHIMOIHIIOTCS CAMOCTOSATEIHHO, 2 BOZHUKAIOIINE TIPU
WX BBITIOJHEHUH MPOOIEMBI Pa3peniaroTcs B paMKaxX WHAMBUIYATBHOTO y4eOHOTO BPEMCHH.
IIpakTH4eckoe 3aHATHE.

[IpakTHdeckoe 3aHIATHE — 3TO 3aHATHE, MPOBOIUMOE TIOJ] PYKOBOJCTBOM TIPEINOIaBaTeisi B y4eOHOM
ayIUTOpPUH, HAMpaBICHHOE Ha YrIyOJeHHe HAayYHO-TEOPETHUECKUX 3HAaHUH U  OBIAJICHHE
OTIpeNIeIEHHBIMH METOJIAMH CaMOCTOSTEIIEHOW pabOoThI, KOTOpoe (HopMUpPYeT MPaKTUIECKHE YMEHHS
(BBIYHMCIIEHUH, pAcUeTOB, HCIIOJNB30BAaHMS TaONHUIl, CIPABOYHUKOB W Jp.). B mporecce 3aHsTHS
CTYACHTHI TIO 33JaHUI0 M TIOJ PYKOBOJCTBOM IIPETOJABATENs BBHIMOJHSIIOT OJHY WM HECKOJBKO
MPAKTUYECKUX padoT.

[Tpu MOATOTOBKE K MPAKTUYECKUM 3aHATHSAM HEOOXO MO



BHHUMATEIHHO 03HAKOMHUTHCS C TEMATHKOUW MPAKTUIECKOTO 3aHITHS (CEMUHApa);

W3YYUTh U IPOPa00TaTh PEKOMEH/IOBAaHHYIO JINTEPATYPY;

popaboTaTh OCHOBHBIC TIOHATHUS TEMBIL;

MIPOBEPUTH CBOW 3HAHHMS, OTBEYAsi HA BOIPOCHI JUIsI CAMOKOHTPOJIS;

€CIIM BCTPETUJINCh HE3HAKOMBIE TEPMHUHBI, HEOOXOAMMO OOpaTUTHCS K CIIOBApr0, CETH
HHuTtepHeT u 3apuKcHpoBaTh X B MUCbMEHHOH hopMe (HarpuMmep, B TETPaIH).

0 BCE MUChbMEHHBIC 33JaHUS] HEOOXOAMMO BBITIOIHSITH B TETPAJIH;

BeimoHeHue MPakTHYECKUX 3aaHuH.

BoeimonHeHHEe TMPaKTUYECKUX  3aJaHWA  OCYIIECTBISETCS HA MPAKTUYECKUX 3aHATHSAX 10
MPEJIOKEHHBIM TPEIOIaBaTeNsIM YCIOBUSM. 3aaHMsI BBITIOMHSIOTCS UHAUBHIYALHO, TIPH YTOM HE
3ampeniaercsi 00CYKJICHHE XO0J/1a BBITIOJHEHUS 3aJaHusi U Pe3yIbTaToB oOydarommMmucs. Pesymprar
JOKJIAJIBIBACTCS OIHUM M3 OOYYaIOIIUXCS, OCTalbHBbIE OOydYaroImIMecs MOTYT TpeiaraTb WHOU
BapHaHT PEIICHUS BOMPOCA WK aHAIIN3a CUTYaIluH, IIPH TOM apryMEHTUPYSI CBOIO TOUKY 3PCHHSI.
[IpenogaBaTenieM OIICHMBAETCS KAueCTBO BBIMOJIHCHHBIX 3aJlaHUM, AaKTUBHOCTh OTACIHHBIX
00y4aromuXxcsi B MOATOTOBKE PE3yJbTUPYIOIINX MaTEPHUAIOB U UX 3allUTe, 000CHOBAHHOCTH OTBETOB
Ha BOIPOCHI MPEIOIaBATENs H CTYICHTOB Y4eOHOU IpyIIIbl, aKTHBHOCTHh B OOCYKICHUN OTBETOB.

N I B

ITeparoruyeckue TtexunoJoruu| [pumepHsiii nian

NpoBeIeHus! OlleHUBAHUA
3HAHUH

CTyJAEeHTa

KonTponbnas pabora 1. HeoOxomumo 3a omHy-ABE HEAETH MPEAYNPENUTh YYaIIUXCS O

MPEACTOSsIEH KOHTPONBHOW paboTe W TMPOBECTH B CBA3M C OTHM
COOTBETCTBYIOILYIO IIOATOTOBKY.

2. [Ipu mpoBeneHNN KOHTPOIBHBIX pabOT HEOOXOAUMO OOECTIeUYnBaThH
CaMOCTOATCIIBHOC BBIIIOJHCHUC YYalllUMHUCA BblAaBaCMbIX 321[[3HI/II>1, HE
JOMYCKAaTh MO/ICKAa30K ¥ CIIMCHIBAHUSI.

DK3aMeH 1. HeoOxomumo 3a oamH-IBa Mecsia MPenyNnpeAnTh CTYIEHTOB O
OpeaACTOAICM 3K3aMCHE U BBIBECUTH CIIMCOK BOIIPOCOB K 5K3aMCHY Ha caiite
Moodle.

2. OpraHPI30BaTI> NpEABApUTCIBHOC U3YUCHHUC BOIPOCOB CTYyACHTAMH
nu YTOHHGHHG HCIIOHATHBIX MOMCHTOB.

5.2. Yxka3zanus aJs oﬁyqaloumxcn 0 OCBOCHHIO JTUCHHUIIJIMHBI

Tabauna 4. — Conep:kaHue caMoCTOSITeIbHON padoThl 00y4YaloIUXCs

Howmep Kon-Bo ®opMBbI pabOTHI
TeMbl/BOIIPOCHI, BBIHOCHMBIC Ha
paacia 4acoB
CaMOCTOSITETTbHOE U3yUeHHE
(TEMBI)
1 cemecTp
1 MaTpuIlsl U OTIepaliy HaJl HAMH. 4 [ToaroToBka k mabopaTopHoii padote Nel,
KOHTPOJIBHOM pabote Ne2, wuzyueHue
ITUTEpaTyphl
2 Ornpeaenurens MaTPULIBI U METOBI €r0 4 [lonroroBka k mabopaTopHoii pabore Ne2,
BBIYMCIICHHUS. KOHTPOJIGHOM pabote No2, wu3ydeHue
ITUTEpaTyphl
3 PaHr MaTpHIlBl ¥ CITIOCOOBI €T0 BRIYHCICHUS. (4 [lonroroBka k naboparopHoii pabore Ne3,
KOHTPOJIbHOM pabote No2, wu3ydeHue
ITUTEpaTyphl
4 Cuctembl JIMHEUHBIX anreOpandeckux 4 [lonroroBka k naboparopHoii padore Ned,




YPaBHEHHUH U CIIOCOOBI UX PEIICHUS. KOHTpONbHON pabore Nel, wu3ydeHue
TUTEepaTyphl
5 'UrcieHHBIC METOIBI PEIICHUS CUCTEM 4 [ToaroToBka k abopaTopHOit padote No5,
YpaBHEHUH. KOHTpOJNIBHOM pabore Nol, wuzydeHue
UTEepaTyphl
6 BexTops! U oTtepaItiy Hax HAMH. 4 [ToaroToBka k mabopaTopHOit padote Neb,
KOHTpPOJIBHOW pabore Ne2, wuzyueHue
UTEepaTyphl
7 basnc. CrcteMbl KOOPIWHAT. 4 [ToaroToBKka K KOHTpOJIRHOU padore No2,
M3yUYeHHE JINTEPaTyphI
8 [Tpou3BeneHs BEKTOPOB. 4 [ToaroroBka k J1abopaTopHoil padote Neb,
KOHTPOJIIBHOM pabote No2, wuzydeHue
UTEepaTyphl
) [IpsiMbIe Ha MJIOCKOCTH. 8 [loaroroBka K jgadopaTtopHoi pabore Ne7,
KOHTPOJIIBHOM pabote Ne3, wuzydeHue
TUTEepaTyphl
10 'YpaBHEHHS TUIOCKOCTH U TIPSIMOM B 3 [lonroroBka k mabopaTopHoi padore Ne§,
[IPOCTPAHCTBE. KOHTPOJIbHOM pabote Ne3, wu3ydeHue
TUTEepaTyphl
11 KpuBsie BTOpOTO MOpsIKa. DIITHUIIC. 3 [lonroroBka k mabopaTopHoi padote Ne9,
KOHTpPOJIBHOW pabore Ne3, wuzyueHme
TUTEepaTyphl
12 ['uriepboma. [Tapaboma. 3 [lonroroBka k mabopatopHoi padore Ne9,
KOHTpPOJIBHOW pabore Ne3, wuzyueHme
UTEepaTyphl
13 [oBepXHOCTH BTOPOTO MOPSIIKA. 3 [lonroroBka k mabopatopHoi padote Ne9,
KOHTPOJIBHOW pabote Ne3, wusyueHue
IUTEpaTyphl
2 cemecTp
14 [Ipenen mocie0BaTeILHOCTH. 6 [ToaroToBka x nmabopatopHoit padote Nel,
KOHTPOJIbHOM paboTe Nel
15 [Ipenen GyHKINN. 6 [TonroroBka k JlabopaTopHoit padote Ne3,
KOHTpOJIBHOW pabote Nel, wu3yueHme
U TEpaTyphl
16 HenpeprsiBHOCTH QyHKITUY. 6 [ToaroToBka x nmabopaTopHoil padote Ne2,
KOHTpOJIBHOW pabote Nel, wu3yueHme
IUTEpaTyphl
17 [Ipou3BoHBIEC. 6 [ToaroToBka x nmabopaTopHOil padote N4,
KOHTpPOJIbHOM pabore Nel, wu3yuenue
U TEpaTyphl
18 JubdepeHunans. 6 [ToxroroBka K jgadoparopHoi pabore Ned,
KOHTpPOJIbHOM pabote Nel, wuzyueHue
U TEpaTyphl
19 [paswiio Jlonurans. Uccnenosanue GpyHKuu (6 [ToaroToBka k mabopaTopHOit padote Ne5,
Ha DKCTPEMYM. KOHTPOJIGHOM pabote No2, wu3ydeHue
U TEpaTyphl
20 BBITyKIIOCTh 1 BOTHYTOCTh. ACHMIITOTHI. 6 [ToaroToBka k mabopaTopHOit padote Ne5,
O0mas cxema ucciieAoBaHus QyHKIUH. KOHTPOJIBHOM pabore Ne2, wuzyueHue
TUTEpaTyphl




21 DYHKITHN HECKOIBKUX TIEPEMEHHBIX. [ToaroToBka k 1abopaTopHOit padote Neb,
KOHTPOJIBHOW pabote Ne2, wuzyueHme
TUTEepaTyphl
22 DKCTpeMyM (HYHKITIH HECKOJIBKIX [ToaroToBka k mabopaTopHOit padote Neb,
nepeMeHHBIX. [ paTueHT. KOHTPOJIBHOW pabore Ne2, u3yueHue
TUTEpaTyphl
3 cemecTp
23 HeonpenenenHslii HHTErpal. [ToaroroBka k abopatopHoit padote Nel,
KOHTPOJIIBHOM pabore Nol, wuzydeHue
UTEpaTyphl
24 Onpe/ieICHHBIN HHTETPaJl. [MoxroroBka k JsaboparopHOil paboTe
Nel, konTponsHOM pabote Nel, n3ydenne
JUTEPATyPHI
25 UrciieHHBIC METOIBI BEIYUCIICHIS [ToaroToBka k mabopaTopHOU paboTe
OIPEACICHHBIX HHTETPAJIOB. NQZ, W3Y4YECHUE JIUTEPATYyPhl
26 Juddepennnansapie ypaBHeHUs | IOpsaKa. [MoaroroBka Kk mabopaTopHOl paboTe
Ned, konTponbHOM paboTe No2, n3ydeHnne
JTUTEPATYPhI
27 Juddepennnanpapie ypaBHEHUS 2 TOPSIKA. [MoaroroBka Kk mabopaTopHOd paboTe
Ned, konTponbHOM paboTe No2, n3ydeHnne
JTUTEPATYPhI
28 UwrcneHHbIE METOIbI PEIICHUS [MoxroroBka k JsabopaTopHOi paboTe
i GepeHInaNbHBIX YPABHEHUN Ne3, nzyuenue nmurepaTypsl
29 JIuHeiHbIC HEOJIHOPOJIHBIC [MoxroroBka k JsabopaTopHOi paboTe
i depeHIuanbHbIe ypABHEHHUSL. Ne4, kouTposIbHOM paboTe No2, nzyueHue
JUTEPATYpPHI
30 Cucrembl JuddepeHIIHaIbHBIX YPABHEHUH. IMoxroroBka k JabopaTopHOi padoTe
Ne3, nzyuenue nmurepaTypsl
31 JIBOMHOI HHTETpAIL. [logroToBka K 5K3aMEHY, H3y4YCHHE
JTUTEPATYPhI
32 TpoiitHON UHTErpa. [logroToBka K 5K3aMEHY, H3y4YCHHE
JUTEPATyPhI
33 KpuBonuHeitHb1l naTerpai | poaa. [loaroToBka K DJK3aMeHY, H3YUYCHHE
JUTEPATyPhI
34 Kpusonuneitnsrit uarerpain |l poxga. [lonmroroBka K JK3aMeHy, H3ydeHHE
JUTEPATYyPhl
35 [ToBepxHOCTHBIN nHTErpai | poxa. IlogroroBka K DSK3aMeHy, HW3yuYeHHE
JUTEPATYyPhl
36 IToBepxHOCTHEII mHTErpa |l pona. [TogroroBka K 3K3aMEHy, U3Y4Y€HUE
JUTEPATYPhHI
37 'UucioBbIe PSIIbL. [ToaroToBka k mabopaTopHOUl paboTe
No5, koHTpONBHOHU paboTe Ne3, nzydeHue
JUTEPATYPhI
38 JloctaTouHbie MIPU3HAKT CXOIMMOCTH [lonroroBka k maboparopHoil paboTe
SHAKOIIOCTOAHHBIX PAJIOB. Ne5, konTpoNEHOHM padoTe Ne3, nuzyueHue
JUTEPATYPhHI
39 3HAKOUYEPEAYIONIUECS U 3HAKOIIEPEMEHHBIE [lonroroBka k maboparopHoil paboTe
PANBIL. Ne5, konTpoNBEHOM paboTe Ne3, uzyueHue
JUTEPATYPhI




40 CTereHHbIC PSIIBL.

2 [ToaroToBka k mabopaTopHOU paboTe
Ne5, konTponsHO# paboTe Ne3, nzyueHue

JTUTEPaTyPHI

5.3. Buabi u ¢dopmbl

NUCbMEHHBIX PpadoT,

NpeAyCMOTPEHHbIX IIPHM OCBOEHUH

AUCIHHUIIJINHBbI, BBINNOJIHACMbIC Oﬁy‘laIOIIII/IMI/ICﬂ CaMOCTOATEC/ILHO.

KonTposabHble padoThl

B KOHTpoOsIbHBIX paboTax CTYIEHTH! MOKa3bIBAIOT 3HAHUE IIPEIMETa U YMEHME pellaTh
TUIIOBBIE 33/1a4M 110 ONpe/ieIEeHHOMY pa3jienly Kypca. Kaxas KoHTposbHas paboTa paccuuTaHa
Ha ee BbINojaHeHue B TeueHue 90 MuHyT. Kakaplil cTyIEeHT IoJydaeT CBOM MHAMBUYaJbHBIN
BapHaHT. 3aJjaHKsl MO’KHO BBIIIOJHATH B IPOM3BOJIBHOM MOPSAKE (€CIN OHU HE B3aMOCBSI3aHbI
noruuecku). JKenarenbHO Bce pacyeThl NMPEIBAPUTEIBHO BBIIOJIHATH HA YEPHOBUKE, a 3aTEM,
mocjae TINATEIbHOW IPOBEPKH, NEPEeHOCUTh HuX Ha OenoBuK. KoHTposibHBIE paboOTHI
oopmisitoTcsl Ha JBOMHOM JMcTe Oymaru B KiIeTKy. BBepxy smcra ykasbiBaeTcs (GamMuIIUs
cTyneHta, mudp y4eOHOW Tpymmbel W HOMep BapuaHTa. llociae 3TOoro oQoOpMISIOTCS
BBITNIOJTHEHHBIE 33JIaHUS C IPEJBAPUTEIbHBIM YKa3aHUEM HUX HoMepa. DOpMyJIMPOBKHU 3aJaHUI
nepenuchiBaTh He oO0s3aTenpHO. Ilpu mpoBeneHHM pacyeToB JOMYCKAeTCs HCIOJIb30BAHUE
KaJIbKYJISTOPA.

JlaGopaTopHble padoThI

[Ipu BeIMONTHEHMH 7Ta0OPAaTOPHO pPabOTHI CTYAEHT JAOJDKEH DPEHIUTh 3aadyd CBOETO
BapuaHTa. BbIoHEHNEe OHOTO BapHaHTa MOXKET JeJaTh KOMaHJa U3 JBYX 4YelIOBeK. Pacuérel
JOJDKHBI OBITH TIPOBEJCHBI CpeacTBaMu makera Mathcad ¢ ucmonbp30BaHueM HEOOXOIUMBIX JIJIS
ATOTO MaTeMaTHYECKUX (QYHKIMHA U NercTBUMA. s KaXJ0ro BapuaHTa yKa3aHbl HOMEpa 3ajad.
B xoze BemonHenus naboparopHoii padotsl Ha [1IK cTynent dopmupyer cBoii (aiin, B KOTOpoM
B (aitne martemarnyeckoro makera Mathcad mocnenoBaTenbHO —3aNUCHIBAET  HOMEP
71a00paTopHOl pabOTHl MU HOMEP CBOEr0 BapHaHTA. 3aTe€M 3allUCHIBACTCS HOMEp peIIaeMoil
3aJaud, UCXOJHBIC JAaHHBIC 3aJaud, XOJ PEIICHUS W TOJNydeHHbIE pe3ynbTaThl. OTAeIbHO
BBIJICIUTH TOJTY4YeHHBIH 0TBET. CTY/EHT J0JKEH YMETh OTBETUTHh Ha BOIPOCHI MpPENoIaBaTess
1o TeMe J1a0opaTopHOl paboTHI.

6. OBPA3OBATEJIBHBIE U HTHOOPMAIIMOHHBIE TEXHOJIOT A

6.1. O0pa3oBaTe/ibHbIE TEXHOJIOTUH

Tab6nuna 5 — OOpa3oBaTe/ibHbIe TeXHOJIOTHM, HCHOJb3yeMble INPH peaju3alu y4eOHbIX

3aHATHH
Paznen, tema ®dopma y4eOHOro 3aHATHUS
TUCITATIIIHBI (MOTYIIS) Jlexmmst [Ipaxtrueckoe | JlaboparopHas
3aHATHE, pabora
ceMuHap
Martpuiibl U oniepaliy HaJi HUMH. O630pHAs Brmonnenne Brmonnenne
JIEKITUS MPaKTUYECKUX | JT1abopaTopHOU
3a1a4 pabotsr Nel
OmpenenuTens MAaTPUIIGI © METOABI €T0 BEIYHCIEHU. | JIeKius - | BeinoyiHeHHE Brinonnenue
Mpe3eHTANUs | IPAKTHYECKUX | JabopaTopHOU
3a1a4 paboTsr Ne2
Panr MaTpuIis ¥ criocoObI €r0 BEIYHCICHUS. Jlekmus - | Beimostaenne Brmmonnenne
MPEe3eHTANUs | IPAKTHYECKUX | JabopaTopHOU




3amaq paboThr Ne3
Cuctempl JTUHEHHBIX anreOpamdecknx ypaBHeHUE u | O030pHas Brmontaenne | BeimmonHeHue
CHOCOOBI MX pEIICHHS. JEKIUS MpakTU4ecKuX | JabopaTtopHoit
3amaq paboter Ned
HucneHHbIe METObI PELICHHS CHCTEM YPABHEHUIA. O630opHas Brinonnenue | BrinonHenue
TeKIHS NpakTU4ecKuX | JabopaTtopHoi
3amaqd paboThl Ne5
BekTops! 1 onepanuu Haj HUMHU. Jlexnus - | Beimonuenne | BrinosiHeHue
Mpe3eHTalusl | MPaKTHYECKUX | JabopaTopHON
3amaq paboter Ne6
baznc. CucreMbl KOOpAWHAT. Jlexnus - | Bemmonuenne | He
Mpe3eHTalusl | IPAKTHUYECKUX | MPEIyCMOTPEHO
3amay
IIpousBeeHust BEKTOPOB. O630opHas Brinonnenue | BrinonHeHue
TeKIHS MpakTH4ecKuX | JabopaTtopHoi
3a1aq paboTsr Ne6
[IpsiMble Ha MITOCKOCTH. 0O0630pHas Brinonnenne | BeimonHeHue
TEKIHS MpakTU4ecKux | JaboparopHoi
3a1aq paboTer Ne7
YpaBHEHUS IJIOCKOCTH U NPSIMOU B MPOCTPAHCTBE. Jlexuus - | Bemnonuenue | Belmonnenue
Mpe3eHTalusl | MPaKTHYECKUX | JTabopaTopHOH
3a1aq paboTsr Ne§
Kpussie BToporo nopsaka. JJIuIC. Jlexnus - | BeimonHenue | BelmomHeHue
Mpe3eHTalusl | MPaKTHYECKUX | JTabopaTopHOH
3ama4y padotbr Ne9
I'umep6oma. Iapaboma. 0O0630pHas Bremonnenne | BemonHenne
TEKIHS MpakTU4ecKuX | JaboparopHoit
3a1aq paboTsr Ne9
[ToBepxHOCTH BTOPOTO NOpPsIAKA. O0630pHas Bemmonnenne | Bemonanenue
TEKIHS MpakTU4ecKuX | JaboparopHoit
3amau paboTer Ne9
[Ipenen nocienoBaTENbHOCTH. Jlexuus - | Bomnonunenue | Beimonnenue
Mpe3eHTalsl | MPAKTHYECKUX | JTabopaTopHOH
3a;au pabotsr Nel
[penen pynkimn. Jlexims - | BelmonHenue Brinosaenue
Mpe3eHTalsl | MPAKTHYECKUX | JTabopaTopHOH
3a;au paboTer Ne3
HenpepsiBHOCTE DyHKIINH. O0630pHas Bemmonnenne | Bemonanenue
TEKIHS MpakTU4ecKuXx | JaboparopHoit
3amau paboThr Ne2
[IponsBoansle. O0630pHas Bemmonnenne | Bemonanenue
TIEKIHS MPaKTHYECKUX | JTabopaTOpHOU
3a1a4 pabotbr Ned
Hubdepennuansl. Jlexnus - | Bemoneenue | BeinonHeHue
Mpe3eHTanunsl | IPaKTHYECKUX | JIabopaTopHOit
3a1a4 pabotbr Ned
[IpaBuno Jlomurans. UccnemoBanne ¢yHkoun Ha | Jlexnus - | Beimonnenue | BelmonHeHue
IKCTPEMYM. Mpe3eHTanunsl | IPaKTHYECKUX | JIabopaTopHOi
3amau paboTer Ne5
Bremykmocte u  BoraHytocTh. AcumnrToThl. OOmias | O630pHas Beinonuenne | BeimonHeHue
cXeMa ucclieIoBaHus (PyHKIINU. JIEKIUS MPaKTHYECKUX | JTabopaTOpHOU
3a1a4 paboThl Ne5




DYHKIIMU HECKOJIbKUX TIEPEMEHHBIX. O630opHas Brinonnenue | BrinosnHeHue
JEKIUS IIPaKTUYECKUX | JabopaTopHOH
3a1a4 pabotbr Ne6
OkcrpeMyM (DYHKIMH HECKOJBKMX IEepeMeHHBIX. | JIekus - | Bommonnenue | Beimonnenue
I'pagueHT. MIPE3CHTANNS | MPAKTHUECKUX | JIA0OpaTOpHOMH
3aja4 paboThl Ne6
HeonpeneneHnslii HHTErpan. Jlexnus - | Beimoneenne | BeimonmHeHue
Mpe3eHTalusl | MPaKTHYECKUX | JabopaTopHON
3a1a4 pabotbr Nel
OmnpexeneHHbIN HHTETPAI. O630opHas Brimonmtaenne | BeimoaHenue
TeKIHS MpakTU4ecKuX | JabopaTtopHoit
3aj1ad pabotbr Nel
UucneHHbIE METOABl BBIYMCIEHUS omnpeneneHHbIx | O030pHas Beimonnenue | Beinonnenue
HMHTETPaJIoB. JeKUUs MpakTU4ecKuX | JabopaTtopHoi
3aj1a4 pabotbr Ne2
Huddepenuuanbapie ypaBHeHus 1 mopsaxa. Jlexnus - | BeimonHenne | BelmomHeHue
Mpe3eHTalusl | MPaKTHYECKUX | JTabopaTopHOH
3a1a4u paboter Ned
Huddeperimanbapie ypaBHEHUS 2 TIOPSIKA. Jlexuus - | Bomnonnenue | Belmonnenue
Mpe3eHTalusl | MPaKTHYECKUX | J1abopaTopHOH
3a1a4 pabotbr Ned
HucleHHbIE METOIbI PEILICHUS 0O0630pHas Brinonnenune | BeimonHeHue
ILI/I(I)(i)epeHLII/IaHBHLIX ypaBHeHHﬁ JICKIIUA MPAKTHUYCCKUX Ha60paT0pHOI7I
3ajau paboThl Ne3
Jluneitnple  HeomHOpomHble — muddepeHnuanpable | O030pHAs Brinonnenne | BeimonHeHue
ypaBHEHUS. JIEKLUS MpakTU4ecKuXx | JaboparopHoit
3a1au paboter Ned
Cuctemsl qudepeHanbHbIX YpaBHEHHH. Jlexnus - | BeimonHenne | BelmomHeHue
Mpe3eHTalsl | MPAKTHYECKUX | JTabopaTopHOH
3ajau paboThl Ne3
JBoliHOM HHTErpall. Jlexims - | BeinonHeuue He
Mpe3eHTalrsl | MIPaKTHYECKUX | MPEIyCMOTPEHO
3a7a4
TpoliHoi uHTErpaI. O0630pHas Bemonnenne | He
JIEKIUS MPAKTHYECKUX | TIPETYCMOTPEHO
3a7a4
Kpusonuneitnsiit narerpan [ pona. O0630pHas Bemonnenne | He
JIEKIUS MPAKTHYECKUX | TPETYCMOTPEHO
3a7a4
Kpuponuneitnsiit unrerpan Il pona. Jlexuus - | Bemmonnenue | He
Mpe3eHTalrsl | MPaKTHYECKUX | MPEIyCMOTPEHO
3a7a4
[ToBepxHocTHBIN UHTErpai I poxa. Jlexuus - | Bemmonuenne | He
Mpe3eHTanurs | IPaKTHYECKUX | MPEIyCMOTPEHO
3a7a4
[TosepxnocTHsIi nHTErpan Il pona. O0630opHas Bemonnenne | He
JIEKIUS MPAKTHYECKUX | TIPETYCMOTPEHO
3a7a4
UYucnoBsle psbI. O0630opHas Bremmonnenne | Bemonnenue
JIEKIUS MPaKTHYECKUX | JTabopaTOpHOU
3amaq pabotbr Ne5
HocraTounsie Jlexuus - | Beimonnenue | BelnmonHeHue




Mpe3CHTAINUs | TPAKTHYECKUX | JTabopaTopHOMH
3amaq paboThl Ne5
3HaKOUYEPEIYIOIIUEC U 3HAKOTIEPEMEHHBIC PSIJIbI. Jlexrust - | Boimonuenue | BeimosiHeHue
MPE3CHTANUs | TPAKTUYECKUX | JTabOpaTopHOH
3amaq paboThl Ne5
CreneHHbBIE PSIBL. O630pHas Beimontenue | BeimosgHenue
TICKIHS MpaKkTUYeCKuX | JaboparopHoin
3aja4 paboThl Ne5

6.2. UndopManimoHHbIE TEXHOJIOTHH

— HCHOJb30BaHUE BO3MOXKHOCTEH HMHTEpHETa B y4eOHOM mporiiecce (UCIOIb30BaHUE caiTa
npernojaBaTens (pacchlika 3aJaHuil, MPEJIOCTAaBICHUE BBIMOJHEHHBIX padOT, OTBETHl Ha BOIPOCHI,
03HAKOMJICHHE 00YYaIONIUXCs C OIICHKAMU U T. 1.));

— HCHOJIB30BAHUE AIIEKTPOHHBIX YYCOHHKOB M PA3IUYHBIX CAalTOB (Hampumep, JIEKTPOHHBIX
OuOIMOTEK, KYpPHAIIOB U T. J.) K&K HICTOYHHUKOB HH(OPMAIINU;

— HCIIOJIb30BAaHHE BO3MOYKHOCTEH 3JIEKTPOHHOM MMOYTHI MPENOIaBaATENS;

— WCHOJB30BaHUE CPEICTB MPEACTABICHUS Y4eOHOH MHpOpManuu (IIEKTPOHHBIX YUEOHBIX
MoCOOM ¥  TPAKTHKYMOB, TPUMEHCHHEC HOBBIX TEXHOJOTHH JUIsI TMPOBEICHUS  OYHBIX
(TpaAMLIMOHHBIX ) JTEKIUH U CEMUHAPOB C UCIOJIB30BaHUEM MPE3CHTALUN U T. 11.);

— HCIOJIb30BaHUE MHTETPUPOBAHHBIX 00PA30BATEIBHBIX CpPEJ, IJI€ TJIABHOW COCTABIISIONIEH
SBIISIIOTCSL HE TOJIBKO TPHMEHSEMBbIE TEXHOJIIOTMH, HO U CoOJep)KaTelbHas 4YacTh, T. €.
nH(OPMaILMOHHBIE PEecypchl (IOCTYN K MUPOBBIM MH(OPMAIIMOHHBIM pecypcaM, Ha 0a3e KOTOpBIX
CTpOUTCs Y4eOHBI npoiecc);

— HCIIOJIb30BaHME BUPTyaibHOW oOydatomeit cpeast (LMS  Moodle
o0pa3oBaHue») WM UHBIX HHPOPMAIIMOHHBIX CUCTEM, CEPBUCOB U MECCEHI)KEPOB |

«DIEeKTPOHHOE

6.3. [IporpammHoOe obecneuyeHmne, COBpeMeHHbIe NMpodeccuoHaIbHbIe 0a3bl JaHHBIX U
HH(OPMaALMOHHBIE CIIPABOYHbIC CHCTEMBI

6.3.1. [IporpamMmMHoOe o0ecnieyeHmne

HaunmenoBanue
MIPOTPaMMHOTO Hasznauenue

obecrieueHus

Adobe Reader| IIporpamma jijisi IpOCMOTpa IIEKTPOHHBIX TOKYMEHTOB

[Tnardopma qucranimonnoro| BupryansHas o0yuaroias cpea
obyuenuss LMS Moodle

Mozilla FireFox| Bpay3sep

Microsoft Office 2013,| O¢ucnas nporpamma
Microsoft Office Project 2013,
Microsoft Office Visio 2013

7-zip| ApxuBarop




Microsoft Windows 7 Professional | Onepamnonnast cucrema

Kaspersky Endpoint Security | CpeacTBo aHTHBHPYCHO# 3aIIUThI

6.3.2. CoBpeMeHHble mnpodeccHOHANbHBIE 0a3bl JAaHHBIX HW HHpOPMALMOHHBbIE
CIPaBOYHbIE CHCTEMBI

1. DnexTponnsblil karamor Hayunoit oudmunorexku AI'Y na 6aze MARK SQL HITO «Mudopm-
cuctem»: https://library.asu.edu.ru.

2. DnexrponHbIii Katanor «Hayunsie sxypHansl AI'Y»: http://journal.asu.edu.ru/.

3. YHuBepcaibHas ~ CIPaBOYHO-MH(POPMALMOHHAS  IOJHOTEKCTOBas  0a3a  JaHHBIX
nepuoaudeckux u3panuii OO0 «MBUCx»: http://dlib.eastview.com/

4. DnexTpoHHO-OMOIMOTeuHas cuctema elibrary. http://elibrary.ru

5. CrmpaBounas npaBoBas cucreMma KoncynsrantlInroc: http://www.consultant.ru

6. Nudopmanmonno-mnpaBoBoe obecrneueHue «Crucrema TAPAHT»: http://garant-astrakhan.ru

7. ®OHJ1 OHEHOYHbBIX CPEACTB JIJI51 IPOBEJAEHUA TEKYHIET'O KOHTPOJIA U
INPOMEXYTOYHOU ATTECTAIIMHA 11O JTUCHUIIJIMHE

7.1. IlacnopT ¢oHIA OLIEHOYHBIX CPEACTB.

IIpyn npoBeneHMM TEKYIIEro KOHTPOJISA M IPOMEKYTOYHOM aTTECTAllMU IO JHUCLHUILINHE
«MaTteMaTH4eCcKre OCHOBBI HH(OPMAIIMOHHBIX TEXHOJOTHUH U BBIYUCIUTENHLHON TEXHUKU»
npoBepsieTcs: cOPMUPOBAHHOCTh y OOYyYaroOUIMXcs KOMIIETEHIUMHM, YKa3aHHBIX B pasjaene 3
HACTOAIIEH MporpaMMbl. DTamHOCTh (OPMUPOBAHUS JIAHHBIX KOMIIETEHIIMI B Ipoliecce
OCBOEHHUSI 00pa30oBaTENbHONW IPOTrPaMMbl ONPEIENAETCS IOCIIE0BATEIbHBIM OCBOEHUEM
JUCHUIUIMH (MOJyJiel) U TPOXOXKJIEHUEM IpPAKTUK, a B IPOLECCE OCBOEHUS JUCLUIUIMHBI
(Momynsi) — TIOCNENOBATENbHBIM JOCTH)KEHHEM pE3YJIbTaTOB OCBOCHMS COJIEpXKAaTeIbHO
CBSI3aHHBIX MEX]ly COOO pa3/ieNnoB, TEM.

Tadauua 6 — CooTrBercTBHe pa3/iesioB, TeM AUCHUILIMHBI, Pe3yJbTATOB O0y4eHHs II0
AUCHHUILIMHE H OLICHOYHBIX CPEeICTB

KonTpomupyemsiii pazaen, tema | Kox KoHTposnupyemoii HaunmenoBaHMe OIIEHOYHOTO
JACITATITUHBL (MOJTYIIS) KOMIIETCHIINY cpeacTBa

Matpuuet u  omepaumu  Han| OIIK-1 Otuer mo naGopatopHoi pabore Nel,

HUMM. KOHTpOJibHAsE pabota Ne2, KOHTpOJIbHBIC
BOIIPOCHI K 3a4eTy

Onpenenurens  marpunbsl  u| OIIK-1 Otuer mo maboparopHoii pabore Ne2,

METO/BI €r0 BBIYHCIICHUSL. KOHTpOJIbHAsE pabora N2, KOHTpOJbHBIE
BOTIPOCHI K 3a4€Ty

Paar matpunsr u cnoco6s! ero| OINIK-1 Orger mo mabopaTopHOii pabore Ne3,

BBIYUCIICHHSI. KOHTpOJbHAsE pabora N2, KOHTpOJbHBIE
BOTIPOCHI K 3a4€Ty

Cucremsl muaerHbix | OITK-1 Otuer mo mabopatopHoil pabore Ned,

anreOpanvdecKkux ypaBHEHUH KOHTpOJIbHAsE pabora Nel, KOHTpOJbHBIC

BOITPOCHI K 3a4CTy



https://library.asu.edu.ru/
http://journal.asu.edu.ru/
http://dlib.eastview.com/
http://elibrary.ru/
http://www.consultant.ru/
http://garant-astrakhan.ru/

Uucnennsle Meronbl pemenus| OINK-1 Orger mo mabopaTopHOil pabore Ne5,

CHCTEM YpaBHEHHH. KOHTpOJIbHAsE pabora Nel, KOHTpOJBLHBIE
BOTIPOCHI K 3a4ETy

BexkTops! u onepanuu Hag Humu., | OTTK-1 Otuer mo nabGopatopHoli pabotre Neob,
KOHTpOJIbHAsE pabora No2, KOHTpOJbHEIC
BOIIPOCHI K 3a4ETy

basuc. CrucreMbl KOOpAWHAT. OIIK-1 KontponbHass pabora Ne2, KOHTPOJIBHBIC
BOTIPOCHI K 3a4ETy

[IpousBeneHust BEKTOPOB. OIIK-1 Otuer mo nabGopatopHOH pabore Neb,
KOHTpOJbHAs padora Ne2, KOHTPOJbHbIE
BOIIPOCHI K 3a4ETy

IIpsiMbIe Ha TTOCKOCTH. OIIK-1 Orger mo mabopaTopHOit pabore N7,
KOHTpOJIbHass pabota Ne3, KOHTpOJBHBIC
BOTIPOCHI K 3a4ETy

YpaBHEeHHS IJIOCKOCTH u| OIIK-1 Orger mo mabopaTopHOii pabore Nel,

MpsIMOM B MPOCTPAHCTBE. KOHTpoNbHass pabora Ne3, KOHTpOIBHBIC
BOIIPOCHI K 3a4eTy

KpuBbie  BTOoporo  mopsimka.| OIIK-1 Otuer mo nabopatopHour pabore Ne9,

Onnuric. KOHTpOJbHAs pabota Ne3, KOHTPOJBHBIC
BOIIPOCHI K 3a4eTy

I'uniep6omna. [Tapabomna. OIlK-1 Otuer mo nabGopatopHoli pabore Ne9,
KOHTpOJIbHAsT pabota Ne3, KOHTPOJBHBIC
BOIIPOCHI K 3a4ETy

[ToBepxHOCTH BTOPOTO OIIK-1 Otuer mo nabopatopHoii pabore Ne9,

HopsIIKa. KOHTpOJIbHAsT pabota Ne3, KOHTPOJBHBIC
BOIIPOCHI K 3a4eTy

[Mpenen mocnenoBarensHocT. | OIIK-1 Otuer mo maboparopHoii pabore Nel,
KOHTposbHass pabora Nel, KOHTpoIbHBIC
BONPOCHI K AU(). 3a4eTy

[penen GpyHKIMH. OIIK-1 Otuer mo naboparopHOW pabore Ne3,
KOHTpOJbHasi pabora Nel, KOHTpOJIbHBIE
BOTIPOCHI K n(. 3aUeTy

HenpepsiBHOCTH QyHKITHH. OIIK-1 Otger mo mabopaTopHoii pabore Ne2,
KOHTpOJbHAsE pabora Nel, KOHTpOJbHBIE
BONPOCHI K AU(). 3a4eTy

[IpounsBoznsIe. OIIK-1 Otuer mo naGopatopHoW pabore Ned,
KOHTpOJbHAsE pabora Nel, KOHTpOJbHBIE
BOTIPOCHI K n(. 3aUeTy

Juddepenunans. OIIK-1 Otger mo mnabopaTopHoii pabote Ned,
KOHTpOJbHAsE pabora Nel, KOHTpOJbHBIE
BONPOCHI K AU(). 3a4eTy

IIpasuiio Jlonurans.| OIIK-1 Otuer mo maboparopHoii pabore NeS,

UccnenoBanve QyHKIMM Ha KOHTponbHass pabora Ne2, KOHTpOJBHBIC

IKCTPEMYM. BONPOCHI K AU(). 3a4eTy

Bemykinocte u  BorHytocTs.| OIIK-1 Otuer mo nabGopartopHOW pabore Ne5,

AcumnTorel.  OOmass  cxema KOHTpOJIbHAsE pabota No2, KOHTPOJbHBIC

UCCIIeIOBaHUS (DYHKIHH. BOTIPOCHI K (. 3a4eTy

OyHKINN Heckoibkux | OIIK-1 Otuer mo maboparopHoii pabore Neb,

IIEPEMEHHBIX. KOHTponbHass pabota Ne2, KOHTpOJBHBIC

BOIIPOCHI K iu(. 3aUeTy




DKCTpeMyM ¢byaxkouu | OIIK-1 Orger mo mabopaTopHOil pabore Neb,
HECKOJIBKHX MePEMEHHBIX. KOHTpOJIbHAsE pabora No2, KOHTpOJBbHBIE
I'panuent. BONPOCHI K AU(. 3a4eTy

Heomnpenenennslii naTErpai. OIIK-1 Otuer mo maboparopHoii pabore Nel,
KOHTpOJIbHass pabora Nel, Bompochl K
JK3aMeHY

OnpeneneHHBIA HHTETPA. OIIK-1 Otuer mo maboparopHoii pabore Nel,
KOHTpOJIbHass pabora Nel, BoOmpochl K
9K3aMEeHY

YucneHHsle Mmetoasl | OIIK-1 Otuer mo mabopatopHoil pabore Ne2,

BBIYUCIICHHS ompeeNIeHHbIX BOTIPOCHI K DK3aMEHY

MHTErPAJIOB.

Huddepennmansapie ypaBaenuns| OIIK-1 Orger mo mabopaTopHOii pabore Ned,

1 mopsaxka. KOHTpOJIbHAsE pabota Ne2, BompocH K
9K3aMeHy

Huddepennmansusie ypasuenus| OITK-1 Otuer mo maboparopHoii pabore Ned,

2 nopsxka. KOHTpOJbHas pabora No2, Bompocsl K
9K3aMeHY

Uucnennsle metoasl pemenns | OITK-1 Otuer mo nabopatopHoii pabore Ne3,

IuddepeHInanbHbIX ypaBHEHUH BOIIPOCHI K 9K3aMEHY

Jluneiinele HeogHopoaHbie | OITK-1 Otuer mo maboparopHoii pabore Ned,

nmud dhepeHnranbpHbIe KOHTpOJNbHass pabora Ne2, Bompocel K

ypaBHEHUSI. 9K3aMEHY

Cuctemsl  auddepennpanpubix | OINK-1 Otuer mo mabopatopHoil pabore Ne3,

ypaBHEHUH. BOIIPOCHI K IK3aMEHY

JBoiiHOM UHTErpAal. OIIK-1 Bomnpocsl k 3x3ameHy

TpoiiHO! uHTErpa. OIlK-1 Bomnpocsl k 5k3aMeny

KpuBonuneitabiii  unTerpan || OIIK-1 Bompocs! k 5x3ameny

pona.

KpuBonuueitnsiit  unterpan 1| OIIK-1 Bonpocs! k 3k3aMeny

pona.

[loBepxnoctHblii  uHTerpan || OIIK-1 Bompocs! k 5x3amMeny

poza.

[losepxnoctHbiii  muTerpan || OIIK-1 Bompocs! k 5x3ameny

poja.

UuCIOBbIE PSIBI. OIIK-1 Otger mo mabopaTopHoii pabore Ne5,
KOHTpOJbHAsE pabota Ne3, Bompocel K
9K3aMeHY

HocraTounsie npu3Haku | OITK-1 Otuer mo nabGopatopHoi pabore NeS,

CXOJIMMOCTH 3HAKOTIOCTOSTHHBIX KOHTpOJIbHAsE pabora Ne3, Bompockl K

PSIOB. 9K3aMeHy

3HaKOUYEePEaYIONIHECS u| OIIK-1 Otuer 1o mjabGopatopHoi pabore NeS,

3HAKOIIEPEMEHHBIE PSIIBL. KOHTpOJbHasi pabora Ne3, Bompocel K
9K3aMeHy

CreneHHbIE PAJIBL. OIIK-1 Otuer mo maboparopHoii pabore NeS,

KOHTponbHass pabora Ne3,
9K3aMEHY

BOIIPOCHI K




7.2. OnucaHue nMokasarejeid H KPpUTEepHeB OlleHMBAHUS KOMIETEHUWid, ONMMCAHUE IIKAJ
OlleHUBAHMS

IlepeueHb OLIEHOYHBIX C C¢ACTB, IPUMCHACMBIX JJIA IPOBCACHUA TCKYIIECI0 KOHTPOJIA
9
ycneBaeMoCTH 110 JAHHOH IMCUHUILIMHE 3a 1 ceMeCcTp

O1eHOYHBIC CPEICTBA
Tun KoHTpOJIs
banioB 3a oHy exMHMIY O011ee KOJTHYIECTBO 0AJIOB
JlaboparopHslie paboThl Nel—9 6 54
KontponbHsie paboTsl Nel—3 12 36
JlomomHUTEIbHBIC OAILITHI 10

Llkana oyenxu Kasx#cooui 8bINOIHEHHOU 1aO0paAmopHoOU pabomsi

OLIEHKA KPUTEPHUU BBICTABJIEHUA OLIEHOK

Hu ogno 3amanue He BBIIIOJIHEHO 11U

3ajaHue BHIMOJHEHO HEMPABWIBHO 11U

OO0y4aromuiicss He CIOCOOEH MOSACHUTH MPENOJABATEI0 CMBICI U TIOPSAOK BBITIOITHEHUS
3aaHUs

3aHaHI/IC BBIIIOJIHCHO HCTOYHO, BCTpC‘IaIOTCSI OHII/I60‘-IHLI€ BBIYMCJICHHS, 06yqa}01111/117105{ HC
CIMOCOOCH TMOSICHUTH TPEMOJABATENII0 TOPSAMAOK BBIIOJHCHUS 3aJaHMs W HE 3HaeT
npejHa3sHaYeHHe BCEX HCIOJIb30BAHHBIX B 3aJaHUH ONMEPATOPOB M (DYHKIHHA CHCTEMBI
Mathcad, nenaet ommoOku npu 00BICHEHUU

3amaHue BEHITIOTHEHO, HO C HEIOYeTaMH; KOe-T/Ie BCTPEYArOTCS OIMIMOOYHBIC BBHIYMCICHUS,
o0yJaromuiicss croco0eH TOSCHUTH MPENOIABATEN0 TOPSIOK BEITIOTHEHHS 3alaHusl WIH
MpeIHA3HAYCHUe BCEX MKCIIOJIb30BAHHBIX B 3aJaHUM OINEPaTopoB M (YHKIMA CHCTEMBI
Mathcad, Ho fenaer He3HAUUTENBHBIE OIIUOKH

3ajaHue BBITOJIHEHO, HO C HEOOJBIIMMU HEJI0YeTaMH; OO0YYArOIIMHUCA CIOCOOEH MOSCHUTH
MPENoJIaBaTeI0 CMBICT M TOPSJAOK BBINIOJIHEHUS 3aJaHusl M MpeJHA3HAYCHHE BCEX
WCIIOJIb30BAaHHBIX B 3aJaHuUW omepaTopoB u (yHKIWE cucrembl Mathcad, HO jnemaer
HE3HAYUTEIbHBIE OLIMOKHU

4-5

3agaHue BBHINOIHEHO; 00yJalOMuUiics coCOOEH MOSCHUTD MPEOIaBaTEeN0 CMBICT U IMOPSIOK
6 BBITIOJTHCHHS 3aaHKsl U MpPETHA3HAYCHHE BCEX HCIOJIb30BAHHBIX B 33/IaHUU OINEPaTOPOB U
¢bynkuunit cucremsl Mathcad

Lxana oyenxu Kax#cooi 8bINOJIHEHHOU KOHMPOIbHOU pabomul 1

OLIEHKA KPUTEPUU BBICTABJIEHM S OLIEHOK
0 [IpaBusHO BBITONTHEHO MeHee 60% 3amanuit
1-5 [IpaBuibHO BeIONHEHO 60 — 69% 3agaHMi
6-10 [IpaBunsHO BBITTONTHEHO 70 — 89% 3amanmit
11-12 [IpaBuiabHO BeIONHEHO 90 — 100% 3ananunii

Hepeqenb OIICHOYHBbIX Cpe[[CTB, le/lMeHﬂeMl)IX JIA HpOBelleHl/lﬂ Telcymero KOHTpOJIﬂ
yCIeBaeMOCTH 110 JAHHOM IMCIHUILINHE 32 2 ceMecTp

OneHoYHbIE CPEACTBA
BajsioB 3a oHY eTUHUILY O011ee KOJIUIECTBO 0AITIOB

Tun koHTpOJISI

Jlabopartopubie paboThl Nel—6 9 54




KonTponbhbie padoThl Nel—2 18 36

JlonomHuTEeNbHBIC OB 10

Llxana oyenxu Kasxicoot 8bINOIHEHHOU 1aOOPAMoOpHOU pabomol

OLIEHKA

KPUTEPUU BbICTABJIEHI A OLIEHOK

Hu oxno 3amanne He BBIITOJHEHO UL

3azaHue BRITOJTHEHO HEMIPABIIIBHO 11U

OOy4aroImuiics He CITOCOOCH MOSICHUTD TPETOJIAaBATEII0 CMBICI M MOPSIOK BBITIOTHEHUS
3aJ]aHus

1-2

3a/iaHre BBIMOJNHEHO HETOYHO; BCTPEYAIOTCS ONIMOOYHBIC BBIYHMCICHUS, OOYUarOIIMiCs He
CHOCOOCH TOSCHUTH TMPEMOJABATCII0 TOPSJOK BBHINOIHCHUS 3aJlaHWsS W HE 3HACT
MpelIHA3HAYCHUE BCEX KCIIOJIb30BAHHBIX B 3aJJaHWHM OINEPaTopoB M (YHKIMA CHUCTEMBI
Mathcad, nemaer ommoOKu mpu 00BICHEHUN

3a7aHue BBIMOJHEHO, HO C HEJIOYETAMH; KOE-TJI€ BCTPEYAIOTCS OLMIMOOYHBIEC BBIYHCICHUS,
00y4aroIuiicss Croco0eH MOSACHUTH MPEMNOAABATEN0 IOPSAAOK BBIIOJHEHUS 3aJaHUS I
npeaHasHaYeHre BCEX HCIOIB30BAHHBIX B 3aJIaHAM ONEPATOPOB M (DYHKIMM CHCTEMBI
Mathcad, "o fenaer He3HaYUTENBHBIE OIINOKH

5-7

3ajaHue BBITOJHEHO, HO C HEOOJBIIMMU HEJIOYeTaMH; OOYYArOIIUNCS CIOCOOEH MOSCHUTH
MPenoJaBaTeIi0 CMbICT M TOPAJOK BBINOJIHEHUS 3aJaHus M TpelHa3HAuYeHHE BCeX
WCTIONB30BAaHHBIX B 33JaHAW omepaTopoB u (yHKIui cucrembl Mathcad, HO nemaer
HEe3HAYNTEIbHBIE OIINOKH

8-9

3agaHue BBINOIHEHO; 00yJaromuiics cnocoO0eH MOsICHUTh MPEIoAaBaTeN0 CMBICT U MOPSIOK
BBINTOJIHCHUA 3aaHud W NPCAHA3HAYCHUC BCCX HCIIOJIB30BAHHBIX B 3aJaHHUU OIICPATOPOB H
¢dhysaxmmii cuctemsl Mathcad

LlIkana oyeHxu Kaxcool 8bINOIHEHHOU KOHMPOIbHOU pabomul [

OLIEHKA KPUTEPUHN BBICTABJIEHM S OLIEHOK
0 [IpaBuibHO BhIIONHEHO MeHee 60% 3amanuit
1-8 [IpaBuipHO BBITONTHEHO 60 — 69% 3aMaHM
9-16 [IpaBuibHO BeIONHEHO 70 — 89% 3amanuil
17-18 [TpaBunsHO BBIONTHEHO 90 — 100% 3amanwnii

HEPE‘JEHI) OICHOYHBIX CPEACTB, IPUMECHACMbBIX 1JIA NIPOBEACHUA TCKYINEr0 KOHTPOJIA

ycneBaeMoCTHu 110 JaHHOM JUCHMILINHE 32 3 ceMecTp

OrneHOYHBIE CPEICTBA

Tun KoHTpoOJIS
banjioB 3a o1HY eqTMHULY Oo0mee KOTHYECTBO 0ANTIOB
JlaGopatopusie paboTsl Nel-5 3 15
KonTtposbabie padots Nel—3 8 24
OKx3ameH 50
JlonomHuTEIbHBIC OAJIIIBI 10

LIxana oyenxu Kaxicoou 6bINOIHEHHOU 1A60PaAmMopHOU pabomol

OLIEHKA

KPUTEPUU BBICTABJIEHU A OLIEHOK




Hu oxno 3amanne He BBIIIOJHEHO 11U

3azaHue BHIMOJIHEHO HEMPABUIBHO 11U

OOy4aromuiicss He CrOCOOCH MOSCHUTH MPENO/ABATEII0 CMBICI U TIOPSAO0K BHITIOTHCHUS
3a]aHHUs

3asaHue BBITIOJHCHO HETOYHO WM C HEJIOYETaMH; BCTPEUAIOTCS OMIMOOYHBIC BHIYMCICHUS,
00yYaIOUUICS CIIOCOOCH TOSCHUTH MPENOJABATEII0 MOPSIOK BHITOIHCHUS 3alaHusl WIIH
MpeJHa3HaYCHUEe BCEX HCIOJIB30BAHHBIX B 33JaHUM OINEPAaTOPOB M (PYHKIMHA CHUCTEMBI
Mathcad, HO memaet rpyObIe OMTMOKY MTPH 0OBICHEHUH

3amaHue BBIMOJIHEHO, HO ¢ HEOONBIIUMH HEIOUYETaMH; OOYUYaIOMIMHCS CHOCOOCH MOSCHHUTH
[IPENOJABaTeNi0 CMbICI M TOPAJOK BBINOJIHEHUS 3aJaHusl M INPEIHA3HAuUCHHE BCEX
WCTIONB30BAaHHBIX B 33/JlaHUM OmepatopoB W ¢yHKuui cucremsl Mathcad, HO nemaer
HEe3HAYUTEIIbHbIE OINOKN

3aj1aHKe BBINOJIHEHO; 00YYAIONMICS CIIOCOOCH MOSICHUTD MPEMOIaBaTeNI0 CMBICI U MOPSII0K
BBITIOJTHEHHS 33[aHKsl U MpeJHa3HAYCHHE BCEX HCIOJIb30BAHHBIX B 33JaHUU OINEPaTOPOB U
¢ynkunit cucremsr Mathcad

LlIxana oyenxu Kaxcool 8blNOJHEHHOU KOHMPObHOU pabombl |

OLIEHKA KPUTEPUU BBICTABJIEHWA OLIEHOK
0-1 [IpaBunsHO BBITONHEHO MeHee 60% 3amanuit
2-4 ITpaBunbHO BeimosiHeHO 60 — 69% 3ananuit
5-7 [IpaBuibHO BBIONHEHO 70 — 89% 3amanmit
8 ITpaBunpHO BeimosiHeHO 90 — 100% 3ananuit

JononHuTesbHbIe (OOHYCHBIE) OaIIbl MOI'YT HAYKMCIIATHCS 38 OTCYTCTBUE MTPOITYCKOB 3aHSITHIA
B TEUEHHE ceMecTpa. boHyCHbIE OaJlIbl HAYUCIISIOTCS. B COOTBETCTBUHU CO CIIEAYIOLIEH TaOIHLIEH:

Hauuciasemsbie
Kpurepun
0OHYCHBbIE 0AJIBI
OTCyTCTBHE PONYCKOB 3aHITHH 5

Hannuue 1-2 mponyckoB 3aHATUI B TEUEHUE CEMECTPA

4
Hannune 3-4 nponyckoB 3aHATHI B TEUEHUE CEMECTpa 2
Hannyue 6onee 4 nponycKoB 3aHsATHH B TEUCHHE CEMECTpPa 0

BonycHble 6ayuibl Takke MOT'YT HAUUCIIATHCS 32 aKTHUBHYIO paboTy B TeueHHe cemectpa. Ilox
aKTUBHOM PabOTOM MOApPa3yMeBalOTCA YCTHBIE OTBETHI Y JOCKH. BOHYCHBIE OQJIJIbI HAYUCISIOTCS B
COOTBETCTBHUHM CO CIEIYIONIEH TabIuIei:

Hauncasembie
Kpurepun
OOHYCHBIE 0AJLIBI
OTCcyTCTBHE OTBETOB JINOO HAIMUNE HEY/IOBIETBOPUTEIBHBIX OTBETOB 0

Cpennuii 6ain 3a oTBeTHI (105-6amnbpHON cucteme): 3—3.49

Cpennnii 6ain 3a oTBeTHI (105-60amipHOM cucteme): 3.5-3.99

Cpennmii 6ayit 3a oTBeTHI (105-0ayutbHOU cucteme): 4—4.49

Cpennuii 6ami 3a oTBeTHI (05-6amibHOM cucteme): 4.5-5

gl wN

Llxana OYECHUBAHUA OMeEento6 Ha K3dMeHe

[Ixana
Kpurepun onennBanus
OIICHUBaHUS
JIEMOHCTPUPYET TJyOOKOE€ 3HAaHUE TEOPETHUYECKOro Marepuana, yMEHUue
45-50, 000CHOBAHHO M3JIaraTh CBOU MBICIIU 1O 00CYK/1a€MbIM BOMPOCAaM, CIIOCOOHOCTb
«OTIUYHO» | MOJIHO, MPAaBUJIBHO M apryMEHTHPOBAHHO OTBEYaTh HA BOIPOCHI, MPUBOIUTH
IPUMEPHI




[Txamna
Kputepuu onenuBanust

OLICHUBaHUA
35_44' ACMOHCTPUPYCT 3HAHUC TCOPCTUUCCKOrO Marcpualia, €ro IMnocjaca0BaTCIIbHOC
«XOpOIIO» H3JI0KECHUC, CIIOCOOHOCTD IIPpUBOAUTE MPUMEPBI, JOOIMYCKACT CAWHHUYHBIC
OH_II/I6KI/I, HCITPABJIICMBIC TTOCJIC 3aMCYAHUS IPCIIOAaBaTCIIA
25_34' JAEMOHCTPHUPYET HEIIOJIHOE, (bparMeHTapHoe 3HaHHUEC TECOPCTUYCCKOT'O MaT€pHraia,
«Y/IOBIETBOPH Tpe6y101uee HaBOOAIIUX BOHPOCOB MNPCrogaBaTciiad, AOMYCKACT CYHICCTBCHHBLIC
TEBHOY OIIMOKH B €ro HU3JI0KEHUHU, 3aTpydHACTCA B IMIPHUBCACHHU IIPUMEPOB H

(GhOopMyITUPOBKE BHIBOJIOB
0, JICMOHCTPUPYET CYIIECTBEHHbBIC MPOOEIbI B 3HAHUM TEOPETUYECKOTO MaTepHaa,
HEYIIOBIICTBO | HE CHOCOOEH €ro W3J0XKUTh W OTBETUTh HA HABOMASAIIMEC BOIPOCHI
PHUTENILHO» | IPEMOAaBaTesIsl, HE MOXET MPUBECTH MTPUMEPBI

CyMMapHBIi peHTHHTOBBIN 0aly1 OCBOCHHS AUCLMILIMHBI 32 CEMECTpP Ha SK3aMEHE TEPEBOANUTCS
B 4-0aJIJIbHYIO OIICHKY (CM. TaOJIHIly HIJKE), KOTOpAsi CYMTACTCS UTOTOBOW OIIEHKOH MO JUCIUIUIMHE
B TEKYILIEM CEMECTpe.

HIrana nepesoda peilmuHz0661X BA1106 6 HINOLO6YI0 OUEHKY 30 CEMECIP RO YHeBHOMY Kypey

Cynna - o
yr Omenka mo 4- 0aTIBHOM e
OAaJLIOE 10 Ouerxra (ECTS)
IIKATE ’
OHCIIHIITHHE
90 - 100 5 (otnuuHo), (3auTeHO) A (oTmmuso)
85 -89 B (ouens xopomo)
75— 84 4 (xopomwmo), (3auTeHO) C (xopomo)
70 - 74 D )
NOBIETBOPHTEIBHO
65 — 69 3 (yI0BISTBOPHTEIBHO). y P
60 - 64 (3aureHo) E (mocpeacreeHHO)
Hmxe 60 2 (HeyZOBIETBOPHTEIBHO),
- ’ ’ F (HeynoBIeTBOpHTEIBHO)
DAILTOB (He 3auTeHO)
ECTS (European Credit Transfer and Accumulation System —
Esponeiickaa cucmema nepecodd u HAKONTEHUA KPEOUINO6)
A «OTaHaHo» (BBIZAIOIIHecS VCIOeXH ¢ He3HAYHTeIbHEIMH OMHOKAMH) - TEOpeTHUSCKOS

coIep:kaHHe Kypca OCBOEHO IOIHOCTBIO, D€3 MPoDEIoB, HEOOXOIHMEIE NPAKTHUSCKHE
VMeHHA PabdOTBl ¢ OCBOSHHBIM MAaTepHamoM c¢(OopMHPOBAHBI, BCE NPEIyCMOTPEHHEIE
IporpaMMoii 00yUeHHA YUeOHBIE 3aJaHHA BBINONHEHEl, KAaTeCTBO HX BHIIOIHEHHA
OlIEHEHO YHCIOM 0AlI0B, OIH3KHM K MAaKCHMATEHOMY DAlTy.

B «Ouenb Xopomo» (BhINE cpelHeT0 VPOBHA, HO ¢ HeKOTOPBIM KOIHYecTBOM OIIHOOK) -
TEOPETHISCKOE COIEPHAHHE Kypca OCBOSHO IIONHOCTRIO, 0€3 NPoDelIoB., HEOOXOIHMEIE
MPaKTHYSCKHE YMEHHA PAdOTEl ¢ OCBOSHHBIM MATEPHATOM B OCHOBHOM (DOPMHPOBAHEL,
BCe NMpeIycMOTpPEeHHEIE IpOrpaMMoi 00yUeHHA yieOHEIE 3a0aHHA BRIIOIHEHEL, KAUeCTEO

BEIIONHCHHA  OONBIOHHCTBA  H3 HHX  OLEHEHO  9HCIOM  OalIoB,  OTH3KHM
K MaKCHMAaIbHOMY OalTy.
C «Xopomo» (B IIeT0M OCHOBAT2IbHAA PAOOTA ¢ HEKOTOPBIM KOTHYECTBOM Cepbe3HBIX OIIHOOK)

- TCOPETHUECKOE COASPKAHHE Kypca OCBOCHO MOTHOCTBIO, 03 NMpoOeloB. HEKOTOPBIE
MpPaKTHYSCKHE  YMEHHA  padoTEl ¢ OCBOSHHEIM — MATEpHATIOM  C(OPMHpPOBAHEL
HETOCTATOYHO, BCE MPEIyCMOTIPEHHBIE NOporpaMmoi oOyueHHA yueOHBIE 3aJaHMA
BBIIIOJIHCHEL, KA4eCTEO BBINOIHCHHA HH OZHOIO H3 HHX HE OLCHEHO MHHHMAIBHBIM
UHCI0M 0ATI0B, HEKOTOPEIS BHIEL 33JaHHI BERIMOTHEHE ¢ OITHOKAMIE.

D «YI0B/IeTBOPHTEIBHO» (CTAPAaTENBHO, HO € CEpEe3HBIMH HEIOCTATKAMH) - TEOPETHUSCKOS
CONMEPKAHHE THCHHILIHHBL OCBOSHO YACTHYHO, HO NPOOSTHl HE HOCAT CYIISCTBEHHOIO




XapakTepa, HeoDXOIHMMBIE IPAKTHYECKHE VMEHHA PabOTEI ¢ OCBOSHHBIM MATEPHAIIOM
B OCHOBHOM C(OPMHpPOBAHEI, OOTBIIHHCTBO IIPEIYCMOTPEHHBIX MPOrpaMMoil 00yIeHHA
yueOHBIX 3a0aHHIl BEINONHEHO, HEKOTOPBIE H3 BEINOTHEHHBIX 3aJaHHI, BO3MOMKHO,
COOEP:KAT ONIHOKH.

E «IlocpencTBeHHO» (VCIeXH COOTBETCTBYIOT MHHHMATBHEIM KPHTEPHAM) - TEOPETHUECKOS
COOeplKaHHe Kypca OCBOSHO YACTHYHO, HEKOTOPHIE NPAKTHYESCKHE YMEHHA pPadOTHI
He cpopMHPOBaHBI, MHOTHE MPEIyCMOTPEHHEIE MporpaMMol oOydeHHA yducOHEIE
3aJAHHA He BBIIOIHEHBI, THOO KadeCTBO BHIMONHSHHA HEKOTOPBIX H3 HHX ONESHEHO
THCIOM DATTIOB, OIH3KHM K MHHHMATBHOMY DATITY.

F «HeymoBaeTBOpHTEBHO» (018 NOIVUSHHA  3aUeTa  TPeOVIOTCA  3HAUHTSIBHELS
JOMOIHHTEIbHBIS YCHIHG) - TEOPETHUECKOE COMSPiKaHHE Kypca OCBOSHO YacTHYHO MIH He
OCBOEHO IMOTHOCTHI0. HeoOXoauMEIe MPAKTHYISCKHE YMEHHA PadoTHl He c)OPMHPOBAHBL,
BCE HIH OOMBIIHHCTEO NPEIYCMOTPEHHEIX IporpamMuoil ofyueHHA yUeOHBIX 3aTaHHI
HE BEIOJHEHE], THOO COOSPKAT IPYORIS OMIHOKH H KaueCTBO HX BBRIMNOTHEHHA OLISHEHO
qpcIoM 0amnIoB, OMH3KHM K MHHHMAIBHOMY, & [JONOJHHTETBHAA CAMOCTOATEIBHAR
padoTa HaJ MATepHAIOM Kypca HE IPHBEIET K KaKOMY-THOO 3HAUHMOMY NOBBINISHHEIO

KaducCTBa BBEINIOITHCHIA YIIEGHBTX SATAHHH.

7.3. KOHTpOJ’[beIC 3alaHUsl 1 UHbIE€ MaTEpHuaJbl, H606X0)II/IMLIC AJIA OEHKHU pe3y/ibTaToB
06yqeﬂnﬂ o JUCHUIIJINHE

1 cemecTp

Tema 1. MaTpuibl U Oniepani HAJ HUMHU
1. JIabopaTopHasi padora.

3aoanue.

1. ChopmupoBars Marpuny Asxz = (@j) B PYyYHOM pexXHME, €€ JJIEMEHTHl 3aJaTh CIEIYIOIIUM
obpazom: aj; = (N-1), a;x = (N-2), aiz=(N-3), ax = (N-4), ..., rae N — 310 HOMep BapHaHTa.

2. CoopmupoBats Marpuiy Bz = (Djj) B aBrOMarmueckom pexume, €€ SIEMEHTHI 3aaTh
ciaemyromumM oopazom: by =17 —j.

3. Boranciuts Matpunst: A-B, B-A, A-B, (4-B)", B"A", A*-B?, (A-B)(A+B).

4. Boigenuthb BTOpoi ctonder MaTpulibl A, 0003HaYUTh €ro P; BBIIETUTH TPETHIO CTPOKY MATPHIIBI B,
o603Haunts €€ Q. CocraButh M3 HuX MaTpuily Coys, B KauecTBe €€ IEpBOM CTPOKH B3siTh P', B
KayecTBe e€ BTOPOH CTPOKH B3ATh Q.

5. BeIuncnuTh cyMMBbI 371eMeHTOB MaTpuilbl C IO CTPOKAaM U CTOJIOIAM.
6. 3amars Marpuiry D = C'. Beraucnuts matpuny F =Q-D-C-P.

2. KontpouabHasi padora.

3aoanue.

Haiitu matpuny 24-4%

Tema 2. Onpez]e.lmTe.m) MaTpuubl 1 METOABI €10 BLIYUC/IICHUSA
1. JlabopaTopHas padora.

3aoanue.



Brraucnuts onpenenutens MaTpullbl P pa3inokeHneM 1mo BTOpO CTPOKE B TPEThEMY CTOJIOIY:
0.646 -0.227 -0.421)
1. P=|-0227 085 -0270
\—0.421 -0270 0.500
2. KonuTpoJsbHas padora. |
3aoanue.

Brerauciauts OIMPCACIIUTCIIN MATPHUIL:

vZ V3
V8 VI2

Tema 3. Panr MaTpuubI H CIOCOOBI €TI0 BHIYMCJIEHUS
1. JlabopaTtopHnasi padora.

3aoanue.
Boruncnuth panr Matpuisl A METO0M OKaMIISIOIIEr0 MUHOpA:!
1111 -4

4 1 3 5 -7
A=

2 2 348 4

-1 -1 0 -2 -5

2. KonrpoabHasi padora.
3aoanue.
Haiitu panr marpuribl A:

1 111 -4

4 1 3 5 -7
b=

2 2 3 a8 4

-1 -1 0 -2 -5

Tema 4. CucreMbl JMHEHHBIX aJiredpanvecKux ypaBHeHH
1. JlabopaTopHas padora.
3aoanue.
Pemmts cucremy f(X)=0:
e ¢ momorisio 010Ka given—Find;
e ¢ nomoimipio 070ka given—Find B coyetaHuu co BCHOMOTaTelbHON (DYHKIHEH IS Pa3HbIX
HavYaIbHBIX TPUOIKEHU;,
e B MaTpUYHOM BUJIE;
e ¢ nomoiipio pynkmuu Isolve;



® B CHUMBOJBHHOM BHJIE.
2%, —x, + x5 =3,
3X, +5x, —2x, =1,
X, —4x, +10x, =0,

2. KonrpoJsbHas padora.

3aodanue.

Pemuth cucremy Ax=b MaTpUYHBIM METOIOM:

i-11 12
Ss=1 2 4| b=| 4
51 2 3

Tema 5. UncieHHBbIE METO/bI PellIeHUsI CHCTEM YPaBHEHH
1. JIabopaTopHasi padora.

3aoanue.

Haiitu 3 npuOimkeHust K TOYHOMY PEIICHUIO CUCTEMbI INHEHHBIX aJIr€OpanyecKUX YpaBHEHUH
meronamu Axodu u 3ennens:

3% — Xy + X3 =3,
3% +6x, —2x5 =1,
X —4x, +10x5 =0,
2. KontpoJabHas padora.

3aoanue.

PemuTh cucTeMy JIMHEHHBIX anreOpanveckux ypaBHeHWi Buga AX+b=0 wmeromamu Skobu u
N 0
3eiinens. Crenarb 2 UTepalu, UCMOJb3Ysl HauaabHOE MPUOIMKEHNE xO, [TapameTpsl 3a1aun:

f-5 1 =3% a0 27
A=|1 -3 -1| b=|=2 =2
MM" 4 ] i 1 i 1

II.\_ 1 2 -I' _,II Il.‘__l _‘,II I\.\_E _‘,II

Tema 6. BekTOpbl U Onepanuy HaJl HUMHU
1. JlabopaTopHas padora.

3aoanue.

3aj1aHbl BEKTOPHI a, D.

a) Haiiti koopauHatTel BekTopa X, eciu 4a+b-2x=c, c¢=(1, 1, 1).
0) Hopmuposats Bektop 2b-3a.

B) Haiitu cunyc yria mexxay Bektopamu (a+b) u (a-b).
[MapameTtpsr 3agaun: a=(2,-3,1), b=(5,1,-3).

2. KontpouabHasi padora.

3aoanue.
[To 3amanHbIM KOOpAMHATaM Todek A, B, C HallTu MOAYNb BEKTOpa @ U CKaJsipHOE IPOU3BE/ICHUE
BeKTOpOB (a, b). TTapameTpsr 3amaun:

A(4, 6, 3), B(—5, 2, 6), C(4, —4, —3), a=4CB —AC, b=AB

Tema 7. Bazuc. CucremMbl KOOPAUHAT
1. KonutpoJasHas padora.



3aoanue.

Mpusep Bekropu 3afaku B OpTOHOpMKpoRaHMOM Gaswce §, J, k
koopaEHaramn: a=(2, —1, 8), e =(l, 2, 3}, ea=(l, =1, —=1I), ta=
=1, —6, 0} ¥Y6eaurnca, uto TpoAKa €, &3, € ofipaiyer Gaiuc, H BAATH KOOpP-
AHHATH BEKTOPA & B 3TOM Gaiwce.

Tema 8. IIpon3BeieHnsi BEKTOPOB
1. JlaGopaTopnas pabdora.
3aoanue.

3ajaHbl BEKTOPHI a, b, C.

a) BeIurcauTh cMeIaHHOE POU3BEICHUE YKAa3aHHBIX BEKTOPOB.

0) Haiiti MOyJTb BEKTOPHOTO MPOM3BEICHHS YKA3aHHBIX BEKTOPOB.

B) Berauciuth ckanspHoe Mpou3BeICHUE YKA3aHHBIX BEKTOPOB.

r) [IpoBepuTh KOJUIMHEAPHOCTh M OPTOTOHATBHOCTh YKa3aHHBIX BEKTOPOB.
1) IIpoBepUTh KOMIUIAHAPHOCTh YKA3aHHBIX BEKTOPOB.

[Tapamerpsl 3amaun: a =2i—3j+k, b=j+4k, ¢c=5i+2j-3k.

a)a, 3b,c; 0)3a,2c; B)b,4c; 1)a,c; n)a,2b, 3c.

2. KonrpoJuabHas padora.

3aoanue.

Jlns 3aJaHHBIX BEKTOPOB IPOBEPHUTH HX: a) OPTOTOHAIBHOCTh, ©) KOJUIMHEAPHOCTH,  B)
KOMIUTaHapHOCTh. [lapamerpsl 3amaun: a)2b, c; 6)a, c; c)2a, 3b, 4c.
a=3i+4j+k, b=i-2j+7k, c=3i-6j+21k.

Tema 9. [IpsiMble HA TIOCKOCTH
1. JlabopaTopHnasi padora.
3aoanue.

1) IlpoBepuTh, MapauielibHbI JIM 3aJaHHbIC TpsiMbIe. BoiBecTr 00€ npsiMble Ha OTHOM rpaduke.
3x—4y+5=0, 6x-8y-3=0.

2) [IpoBepuTh, NEepHCHANKYIISIPHBI JIU 3aJaHHbIC PsiMble. BbiBecTr 00€ mpsiMble Ha OJTHOM rpaduke.
2x-y+3=0, x+2y+1=0.

3) Haiitu TaHreHc yria MexAy YKa3aHHBIMH MPSMBIMHU, HCIOJIb3Ys CHMBOJBHBIC TPEOOpa30OBaHMsI.
BriBecTu 00e npsiMble Ha OTHOM rpaduke.

y=7-3X, y=2X+1.

4) CocTaBUTh ypaBHEHUE MPSIMOiA, MPOXOIsIIei yepe3 Touku M 1 M,. BeiBecTr Ha 0fHOM rpaduke
MOCTPOEHHYIO MPIMYI0 U Touku My, Ma. Mi(1, 2), Ma(2, -1).

5) Haiiti paccrosiHue OT TOYKH M /10 33/1aHHO# TIPSMO¥, MCIOJIb3ysl CUMBOJIbHBIC TTPE0OPa30BaHUSL.
BeiBecTu Ha 0/1HOM rpaduke MOCTPOSHHYIO MPSIMYIO M TOUKy M.

20x—21y-58=0, M(1, 2).

6) CoctaBuTh ypaBHEHHE MPSIMOW, MPOXOAAIICH dYepe3 TOYKY M HEepneHIUKYISPHO BEKTOpY N.
BriBecT Ha 01HOM TpaduKe MOCTPOCHHYIO MPSIMYIO U BEKTOP N, IPUIOKEHHBIH B Touke M.

M(-1, 3), n(-4, 1).

2. Konrpoabnas padora.

3aoanue.

CocTaBuTh ypaBHeHHE MPSAMOM, Tpoxosiien yepe3 Touk M u N, 1 mpuBecTH ero K BUY:

a) KaHOHUYECKoMYy; 0) mapamMeTpuuecKkoMy; B) oOIIeMy; T) ¢ YIJIOBbIM Ko3(dduuueHTom; 1) B
OTpE3KaX.

[Mapamertpsi 3amaun: M(1, 2), N(2, -1).

Tema 10. YpaBHeHUsl NJIOCKOCTH M NPSAMOii B IPOCTPAHCTBE
1. JlaGopaTopnas padora.



3aodanue.
1) CocTaBuTh ypaBHEHHE TUIOCKOCTH, TPOXOIAIICH Yepe3 cepeiuny oTpe3ska Mi Mj

NEepIEHINKYISIPHO BeKTOpY My M,. BeiBecTn Ha rpaduke mOCTPOCHHYIO IIIOCKOCTb.

Mi(0, 0, 1), My(1, 0, -1).

2) CocTaBUTh ypaBHCHHE IUIOCKOCTH, MPOXOASIICH yepe3 Touku Mi, M, M3. BeiBectu Ha rpaduke
IIOCTPOEHHYIO IIJIOCKOCTb.

Mi(0, 0, 1), Ma(-1, 1, 1), M3(-2, 1, 2).

3) CocTaBuTh ypaBHEHUE MyYKa IUIOCKOCTEH, MPOXOISIIUX Yepe3 IPsAMYIO (0Ch), 3aJJaHHYIO JIBYMSI
IUIOCKOCTSIMU. BriBecTn Ha 0jHOM rpaduke MATh pa3HbIX MIOCKOCTEN JAHHOTO My4YKa, BBIIECIUB X
pa3HbIMM LIBETaMHU.

X+3y—2z+3=0, 3x-y+2z—7=0.

4) CocTaBUTh YpaBHEHHUE CBSI3KU TIOCKOCTEH, IPOXOAALIMX Yepe3 TouKy M. BriBecTr Ha 0;JHOM
rpaduKe IATh Pa3HbIX IUIOCKOCTEH JaHHOM CBSI3KH, BBIICIHMB MX pa3HbIMU IiBeTaMu. M(-2, 1, 2).
5) Haiitu KocuHYC yriia MeX]y yKa3aHHBIMH IUIOCKOCTSIMH, UCTIOJIb3YSI CHMBOJIbHBIC
npeoOpaszoBanus. BeiBecTr 06€ MJI0CKOCTH Ha OHOM Irpaduke, 0ToOpa3uB MEPBYIO IIIOCKOCTh
KPaCHBIM IIBETOM, BTOPYIO — CUHUM.

3x—4y+5z=0, 5x+4y+3z=0.

6) Haiitu paccrosiare oT TOYKH M 10 TIOCKOCTH, UCIIOJIb3YSI CHMBOJIbHBIC IPe0Opa30BaHusl.
BriBecTr Ha rpaduke MOCTPOSHHYIO MIIOCKOCTb.

M(3,5,-8), 6x—3y+2z—-28=0.

7) 3amaHbl JBE IIIOCKOCTH.

a) /loka3aTp, 4TO MJIOCKOCTH NapaIEIbHBL.

0) HaiiTu paccTossHre MeX a1y 3TUMHU MIOCKOCTSAMHU.

B) BriBecTr 00€ MIIOCKOCTH Ha OJJHOM Tpaduke, 0TOOpPa3UB MEPBYIO TNIOCKOCTh KPACHBIM I[BETOM,
BTOPYIO — CUHUM.

3X+6y+2z-15=0, 3x+6y+2z+13=0.

2. KonrpoJuabHas padora.

3aoanue.

2) 3ajanbl npsMas a, TNIOCKOCTh 0L M Touka M.

a) /lokxa3atp, 4TO npsiMasi @ U MIIOCKOCTh 0. HE apaJlIeIbHbI.

6) Haiitu TOuKy nepeceueHus NpsiMO @ U MIIOCKOCTH 0.

B) Haiftu paccrosiHus ot Touku M 10 psAIMOM @ ¥ OT TOUKHU M J10 TIIOCKOCTH 0.

r) CocTaBUTh MapaMeTpUUYECKOe ypaBHEHUE MPSAMOH, MPOXOAIIEH uepe3 TouKy M mnapaiesbHo a.
n) CocTtaBuTh mNapaMeTpUUYECKOE YpaBHEHHME NPSAMOM, Mpoxojsmied uepe3 Touky M
NEPIEHANKYIIAPHO (.

— ; a: 2x—y+3z+4=0; M2, 3, 1).

x—3 y+1 z—-1
HapaMeTpBI 3aa4uu: a: T = T

Tema 11. Kpusble BTOporo nopsiaka. JJuIMic
1. JIaGopaTtopHas padora.
3aoanue.

OnpenenuTts TN 3aJJaHHOM KpuBOii 2 nopsaka. [loctpouts ee rpaduk. HaiiTu u BIBECTH Ha TOM ke
rpaduke KacaTenpHYIO K 3aJJaHHON KPUBOM B YKa3aHHOM TOYKE Xo.

x2—4x+2+y24+2y =12, %=1

2. KonTpoJubsHas padora.

3aoanue.

3aiaHbl ypaBHEHUS KPUBOM 2 MOPSAIKA U MPSMOM.

a) OnpenenuTs TUII KPUBOH 2 NIOpSAIKA.

6) HaiiTu Touku nepecevyeHust KpUBOH U 3a/laHHOM MPAMOIA.

[TapameTpsl 3a1aun: X —2y*+4x+4y—-6=0; x+2y=0.

Tema 12. I'unep6oJia. [lapa6oaa



1. JIaGopaTtopHas padora.

3aoanue.

OnpenenuTs THN 3aJJaHHBIX KPUBBIX 2 MopsAaka. BeiBectn nx Ha ogHoM rpaduke. Haiitu Toukn nx
nepeceyeHusl.

xZ y2 P P

T+E:1’ xc=2y“+1

2. KonTpoJubHnas pabora.

3aodanue.

3agaHbl ypaBHEHUSI KPUBOU 2 TIOPSKA U IPSIMOM.

a) OnpenenuTs TUII KpUBOH 2 TopsaKa.

0) Haiiti Touku nepecevyeHus: KpUBOM U 3aJJaHHOMN TIPSMOIA.
[TapameTpsl 3a1aun: X% + 2y2 —-2x+8y+3=0; x+2y+3=0.

Tema 13. IloBepXHOCTH BTOPOI0 MOPSIAKA
1. JlaGopaTopnas pabdora.
3aoanue.

OrmpeenuTh THIT 33JaHHOM TOBEPXHOCTH 2 mopsiaka. BeiBectr ee Ha rpaduke.
4x% —y? —16z% + 16 = 0.

2. KonrpoJuabHas pabdora.
3aoanue.

OmnpenennTs BH1 (Ha3BaHHe ) MOBEPXHOCTH:

- +4y?+222-2=0

2 cemecTp

Tema 14. Ilpeaen nocJie10BaTeJIbHOCTH
1. JIabopaTtopHnasi padora.
3aoanue.

Haiinure npenensl mociaenosatenabuocreit {a,}, {0,}, {C.}. Jia ykazaHHbIX 3HAUEHHIA e=10
Haiigute Takue N(g). 9TOOBI BCe AJIEMEHTHI MocieoBaTebHOCTH ¢ HoMepamu n>N(g) coBmagamu ¢
HpeenbHBIM 3HaueHHeM 10 K-ro 3Haka mocie 3amsitoil. J{ist 3aqaHHbIX 3HaUeHUH M yKaXuTe Takue
3HaueHust N(M). 4ToOBI Ui BCEX UWICHOB OECKOHEYHO OOJNBIION MocieaoBaTenbHoCTH {C,} ¢
HOMepaMu #n>N(M) BBINOJHSIIOCH HEpaBEeHCTBO C,>M. WM300paszute rpaduyecku cxonsiuecs
MOCJEA0BAaTENbHOCTH M UX mpeaensl. M3obpasutre rpaduyecku OECKOHEYHO  OOJIBIIYIO
MIOCJIEIOBATEIBHOCTb.

N an bn Cp k| M
1 3 (—1)“(1-(;03%) on(12n—2) | 2 | 10

2. KonTpoJuabsHas pabora.
3aoanue.

Haiitu nipesien nocieoBaTenbHocTn Lim (\/n +3—vn-23).
n—oo

Tema 15. Ilpeaen pyHkumuu
1. JlaGopaTopnas padora.
3aoanue.

Haiitu npenens! nanHoi GyHKIMHA Ha OECKOHEYHOCTH, OJTHOCTOPOHHHE MIPE/IEIIbI B
1

TOYKE x,. [TocTpouts rpaduk GpyHkumu. f(x) = 8x3+1, x4 = 3.
2. KonTpoJuabsHas padora.



3aoanue.

BeruncnuTh npeaensl GyHKITHiA:
2 2 .
3X +2;(—1 . 6) lim X~ —6x : B) |im—3X tox

a Ilm y ] '
) +5 x>6 \[1+4x —+/2Xx+13 x>0 COSX —COS’ X

X203 —2X

Tema 16. HempepbIBHOCTH QYHKIMHU
1. JIaGopatopHas padora.
3aoanue.

[IpoBecTn KpaTkoe HcCCleIOBaHUE 3aJaHHONW (YHKIMM Ha HEMPEephIBHOCTh, HANTH
KOOP/AMHATHI TOYEK [IEPECEUEHUs C KOOPAMHATHBIMHU OCSIMH, TOCTPOUTH I'paduK GyHKINH.

N| f(=)
422 +5
4z 48

1

2. KonrTpoJubHas padora.
3aoanue.
HccnenoBaTh JaHHYIO (QYHKIIMIO HA HEPEPHIBHOCTH U MTOCTPOUTH €€ rpaduk, eciu
x?, —0<x<0
f)={(x—-1)? 0<x<2
5—x, 2<x<+ow0.

Tema 17. Ilpon3Boanbie
1. JIabopaTopHnasi padora.
3aoanue.
Brrunicnure npousBoanyto ¢ynkuuu f(X) mo onpenenenuto. Haiinnre 3HaueHue nponu3BoHOM
GYHKIMM B YKa3aHHBIX TOYKAaX. BBIYHCINTE IO ONPEICICHHIO OJHOCTOPOHHHE IPOU3BOIHBIC
bynkuu g(X)=|f(X)| B ykasanubix Toukax. [Toctpoiite rpaduku 00enx GpyHKIHH.

N f@

1] 72 -9
2. KonTpouabHas pabora.
3aoanue.

Haiitu npousBoaHble Y, 3aJaHHBIX (QYHKIIHI:

_Lrtg2x. 6) ysinx—xcosy=6; B) y=(cosx)*; r) X=3t2+1
T 1-tg2x’ y y=5 y= ’ 3t?

t3
=sin| —+t |.

Tema 18. Inddepenunalnb

a)y

1. JIaGopaTtopHas padora.
3aoanue.

Beruncnure npousBoganyto gysakiuu f(X) B Touke x¢. Hailiaure 3nadenue muddepenipaia
GyHKIMH 1715 3HAYCHUS IpUpanieHus apryMmenTa, papaoro 0.01. CpaBHuTE 3HaYeHUE IPOU3BOIHON
1
nupdepenmana B Touke Xo. f(x) = 8x3 4+ 1, xy = 3. [locrpoiite rpaduk HyHKIHH.

2. KoutpoJasHas padora.
3aoanue.

Haiitn nudpdepennman dy, y = x arcsin (1) + ln|x + Vx2 — 1|, x> 0.

X



Tema 19. IIpaBuiio Jlonutans. UcciienoBanue GyHKIMH HA IKCTPEMYM.
1. JlabopaTopnas pabdora.
3aoanue.
[TpoBecTH aHAIMTUYECKOE MCCIIEIOBAHUE 3aaHHON (DYHKIIUU C MIOMOIIBIO €€ TPOU3BOTHOM:
HAlTHM HYIM TPOU3BOJHOM M KOOPAMHATHI TOYEK B3KcTpemyma. IloctpouTh rpaduku 3amaHHON
(GyHKLIMU U ee IPOU3BOIHOM.

N | f)
1 3/ (x+4)2 -2z -8

2. KonrpoJabHas padora.
3aoanue.

o 12-3x2

Haiitu sxcTpeMyMbl (yHKIIMM U UHTEPBaJIbl €€ MOHOTOHHOCTH: Y = ﬁ
Tema 20. BoINYKJI0CTh H BOTHYTOCTh. ACHMITOTHI. O01Ias cxemMa Hcc/Ie10BaHUS PYHKINU

1. JlabopaTopnas pabdora.

3aoanue.

[IpoBecT aHaIUTHYECKOE HCCIENOBaHUE 3aJlaHHOM (YHKIUU C TOMOIIBI0 BTOPOM
MIPOM3BOIHOM: HAaWTU HYJIM BTOPOW IMPOU3BOJHON; HANTH KOOPAMHATHI TOUYEK Mepernda (QpyHKIUU;
HAWTH WHTEPBAJIBI BBIMYKIOCTU M BOTHYTOCTH (pyHKIUU. [TocTpouTh rpaduxu 3ananHoi GyHKIUN U
€€ BTOPOM ITPOU3BOJAHOM.

N | f ()
8(z —1)
1 =
(z+1)2
2. KourpoJusHas padora.
3aoanue.

(4-7)

Haiitu Touku nepernda u MHTEpBajbl BHIMTYKJIOCTH/BOTHYTOCTH (PYHKIIUU Y =
Tema 21. ®yHKIUH HECKOJIbKHUX MepPeMeHHbIX
1. JIaGopaTtopHas pabora.
3aoanue.
. . —oE_ 2.2
[Toctpouth rpaduk MOBEPXHOCTH, 33AaHHOM (yHKIMEH 1ByX nepeMeHHbIXx G(X,y)=25-X"-y*, B
obmactu u3MeHeHus nepeMeHubix X €[-5,5], ye[-5,5] ¢ momorusto cpencte Mathcad.
2. Konrpoasnas padorta.
3aoanue.

v 2
HaiiTn yacTHble Mpou3BoaHbE Z, W Z, (yHKumu Z=1+ V-(x=y)*.

Tema 22. JkcTpeMyM (PYHKIHH HECKOJIbKUX NepeMeHHbIX. ['pagnenT
1. JIabopaTopHasi padora.
3aoanue.
Bbruucnute Bce 3KCTpeMyMbl 3alaHHON (DYHKIIMM B YKa3aHHBIX HWHTEpBAJIaX C IOMOIIbIO
byuknuii miner, minimize, maximize, a Takxe ¢ UCIOJIb3Ys HEOOXOAMMOE YCIOBUE CYIICCTBOBAHMS
IKCTpEMyMa.

f(x) [a, b]
JX [0.1, 1.9]

(tan (29)° + 1




2. KoutpoJasHas padora.

3aoanue.

1) Haiiti sxcrpemyMbl GyHKmn Z = (X — 1)? — 2y,

2) Haiitu rpaguent byukmun z= f(x,y) BTouke A. ITapamerpsl 3amaum: z=x"+xy’, AL3).

3 cemecTp

Tema 23. HeonpenejieHHbI HHTErpaJI
1. JIaGopaTtopHas padora.
3aodanue.

Beraucnure HeompeneneHHbIH HHTETpal OT 33JaHHON (YHKIUH CHMBOJBHBIMU CPEACTBAMHU
Mathcad; mnpoBeppTe NUpPaBHIBHOCTh BBIYHCICHUH, HpoaudepeHIpoBaB  MepBOOOPA3HYIO
MOJIBIHTET PAIbHON (PYHKLIMH; TIOCTPONUTE 5 pa3HBIX TPapHUKOB U3 CEMENCTBA MEPBOOOPA3HBIX.

N | f(z)
1
sinz(1 —cosz)

2. KonrpoJusHas padora.
3aoanue.

1) BbIUUCINTE HEONPEAEICHHBIN HHTErPa j(4x3 -3+ % + 1} dx.
X

2) BHIYECTNTH HEONPEAETCHHBINH HHTETPAl, IPUMEHNB (OPMYITy HHTEIPUPOBAHHS IO YACTAM:
j X-e 2Xdx.

Tema 24. OnpeneseHHbIH HHTETPaJ
1. JIabopaTopHnasi padora.
3aoanue.

s 3amanHON QYHKIMU MCCIeTyHTe MOBEeIeHNEe MHTETPaIbHBIX CYMM Ha 33JaHHOM OTpe3Ke
MHTErpUPOBaHUs, pa30uBasi OTPE30K MHTETPUPOBAHUS HAa paBHbIE YacTU. BhIUMCINTE CHMBOJIBHO
ONPEIECICHHBIM HHTETPAJI U CPABHUTE €r0 3HAYEHHUE CO 3HAYCHUSIMU IIPEIETIOB MHTETPAJIbHBIX CYMM.

f@) | la¥]

2-9 | [0.3
2. KoutpoJusHas padora.
3aoanue.

4

2
Brrunciuts onpeneneH bl HHTErpal J'Sin 3(x) dx.
0

Tema 25. YucjieHHbIEe METOAbI BLIYHMCIEHHUS ONPedeIeHHbIX HHTErpajioB
1. JIabopaTopHnasi padora.
3aoanue.

b
Boraucnute If(x)dx METOJaMHU INPSAMOYTOJIBHUKOB, Tpaneuuid, CHUMIICOHAa C IaroM
b

hob-a
20
cpeacrBamu MathCAD.

CpaBHI/ITB NOJYYCHHBIC PE3YJIbTAThl C PC3YJIbTATOM, BBIYUCIICHHBIM BCTPOCHHBIMU



f(x) [a, b]

B3 521 [1.5, 2.5]

Tema 26. In¢depenuuanbHblie ypaBHenus 1 nopsiaika
1. JlaGopaTopnas pabdora.
3aoanue.

Haiitu ob1iee pemenre win o0muii nHTerpa qudGpepeHnrnaIbHOT0 YpaBHEHUS:
, [ 2 2
Xy =4X"+y +y

2. KourpoJusHas padora.

3aoanue.
dy dy
Pemute ogHOpoHOE AuddepeHInaIbHOoe YpaBHEHUE Y — xd— =X+ yd— .
X X

Tema 27. [Indppepenuuaibubie ypaBHeHUs 2 NOPSAIKA
1. JIabopaTopHuasi padora.
3aoanue.
Haiitu ob6mee pemenue nuddepeHanibHOro ypaBHEHHUS:

53
y' —4y'+3y=¢e"

2. KourpoabHas padora.

3aoanue.

14 8
Pemmuts muddepennmanibaoe ypaBHEHHE, JOMTYCKAIOIIEE IIOHWKCHHIE TTOpsIKa: y" = W .
X —

Tema 28. YucJjieHHbIe MeTO/IbI pelieHust T depeHIHATbHBIX YPaBHEHUI
1. JIaGopaTtopHas pabora.
3aoanue.

Pemnts 3amauy Komm y = f(x,y), y(0)=1 wmerogom Pynre-Kyrra ¢ momomsio odesolve,
cnenaB 28 uteparmii ¢ marom h=0.01.

f(x,y)

x2+2y3+2«x~y—E

Tema 29. JIuneiinbie HeoqHOpPOAHBIE TU(PepeHIHATBLHbIE YPABHEHUS
1. JIaGopaTtopHas pabora.
3aoanue.

Haiitu oGee pemenue muddepeHaabHOro ypaBHEHU:
9]
y -4y =Sy=x"

2. Konrpoasnas padorta.

3aoanue.

Penmte  nuHeiiHoe  HeomHOponHOe — AUdQepeHnHanbHOe  ypaBHEHHE € MOCTOSHHBIMU
KO3 pHULIHEeHTaMU:

o )
Y +}"= COs 2X

Tema 30. Cucremsbl 1uddepeHIHATBHBIX YPABHEHUI
1. JIaGopaTtopHas padora.
3aoanue.



Pemnth cuctemMy 0OBIKHOBEHHBIX AU(depeHITNaTbHBIX YPABHCHUI BHIA
y' =f(xy), y(0) =01
B 100 Toukax Ha otpe3ke [0, 1] ¢ momobto ¢pynkuu rkfixed:

f(xy)

2Y1 =Y, + Y,
3yl + 5y2 - 2y3

Tema 31. /IBoiiHOI MHTErpaJI
1. Bonmpockl K 3K3aMeHY.
3aoanue.

JIBOIMHOM MHTErpaJl U €r0 BEIYMCIICHHUE.

Tema 32. Tpoiinoii nHTErpa
1. Bonmpocsl K 3K3aMeHY.
3aoanue.

TpOWHOM MHTErpall U €r0 BEIYHUCIICHHUE.

Tema 33. KpuBosiuHeiiHbIii mHTErpaj | poga
1. Bonmpockl K 3K3aMeHY.
3aoanue.

KpuBonuneiinsiit uaterpan | poaa u ero BeIYUCICHHE.

Tema 34. KpuBosauneiinblii uHTerpaJ Il poaa
1. Bonipockl K IK3aMeHy.
3aoanue.

KpuBonuneiinsiit unterpain |l pona u ero BerarcieHue.

Tema 35. IloBepxXHOCTHBIH HHTErpas | poxa
1. Bonipochkl K 3K3aMeHy.
3aoanue.

[ToBepxHOCTHBIN HHTErpan | poaa U ero BEIUKCIEHHE.

Tema 36. IloBepxHocTHBINH HHTerpas Il poxa
1. Boripockl K 3K3aMeHy.
3aoanue.

[ToBepxHocTHBIN uHTErpain Il poxa u ero BeruucieHue.

Tema 37. YncJioBble psiibl
1. JIabopaTopHnasi padora.
3aoanue.

3anate oOmmii uieH psga. [IpoBepuTh BBINONHEHHWE HEOOXOAMMOIO MPU3HAKA CXOJIUMOCTU
(mocraTouyHOrO TMpHU3HAKA pPAcXoAUMOCTH). I[IpoBEepUTH CXOIMMOCTH psija IO OMNPENCTICHUI0 WU
CPaBHUTH PE3yJbTAT C pEIICHUEM, IMOJYyYECHHBIM C TOMOIIBI0 BCTPOCHHBIX cpeacts Mathcad.



[Toctpouts rpaduku 3aBUCUMOCTEN OOIIEro 4YjeHa psijia U YaCTUYHOM CyMMBI MCXOJIHOTO psifa OT
HOMepa Iara.

§n+1
nd+1’

n=1
2. KourpoJabHas padora.
3aoanue.
n+1
HamucaTs Tpu IepBbIX U @, WIEHA psAja: a, = =
(n+2) ( n +1)

Tema 38. JlocTaTo4Hble IPU3HAKU CXOAMMOCTH 3HAKONOCTOSTHHBIX PS/I0B
1. JIaGopaTtopHas padora.
3aoanue.

1
HCCJ’IGHOB&TB CXOOUMOCTBE 3HAKOIIOJIOXUTEIBHOI'O pAaa Zﬁ:lm C IOMOLIBIO ITpHU3HAaKa CpaBHCHUIA

B IIpeZieNIbHON (opMme.

Ilopsaook evinonnenusn 3ad0anus.

1) IlpoBeputhb CXOAMMOCTb psiia IO ONpPEIENCHHUI0. YOEIUThCS B CIPABEJIMBOCTH BbIBOJA
HENOCPEACTBEHHBIM BBIYMCIEHUEM CYMMBI pAJa.

2) IlpoBepuTh BHIMOJHEHHE HEOOXOAWMOTO MPU3HAKA CXOJMUMOCTH WM JOCTAaTOYHOTO IMpH3HAKa
pacxoauMOCTH.

3) IlpumeHuTh AN MPOBEPKHM CXOAMMOCTH IMPHU3HAK CpaBHEHHs B IpelesbHOW  (opme,
CaMOCTOSITEJILHO OJ00PaB MOIXOASIINI STaIOHHBIN PSI.

4) BeiBecTr rpadMKi 3aBUCUMOCTEH OOIEro 4ieHa psiia U YaCTHYHOH CYMMBI UCXOIHOTO psijia OT
HOMepa Iara.

5) BeiBectn cpaBHUTENBHBIC TPAdUKN 3aBHCUMOCTEH OOIIEro WieHa U YaCTHYHON CyMMBI OT HOMEpa
iara JJisi UCXOAHOT0 U 3TaJOHHOT'O PSIJIOB.

2. KoutpoJubHas padora.

3aoanue.
HccnemoBaTh CXOMUMOCTH 3HAKOTIOJIOKUTEIIBHBIX PSIJIOB:

. +... +
4 7 10 3n+1

) 2
=n-+4

= .1
5. Zarcsm” =
~ n

Tema 39. 3nakouepeayommecsi 1 3HaKONepeMeHHbIe PS/IbI
1. JIabopaTopHuasi padora.
3aoanue.
2n+1

HcenenoBaTh CXOAUMMOCTb 3HAKOUEPEAYIOIErocs psga Y- q(—1)"*? "



Ilopaook evinonnenusn 3a0anus.

1) 3agath oOmIMI WieH psaa, BRIBECTH rpadyK ero 3aBUCUMOCTH OT HOMEpa Iara.

2) 3aiaTh MOJIyJb OOIIETO YieHa psiaa, BEIBECTH rpauK ero 3aBUCHMOCTH OT HOMEpa I1ara.

3) IIpoBepuTsb BBITIOJIHEHUE YCIOBUN Tpu3Haka JIelOHuIa, c/iesaTh BEIBO O CXOJIMMOCTH Psija.
4) IIpoBepuTh HaTMYKME a0OCOIFOTHON WIIM YCIIOBHOM CXOJMMOCTH Psijia.

5) BeiBecTH rpaduky 3aBUCUMOCTEH YaCTHYHBIX CYMM HCXOJHOTO psijia U psAla U3 MOAYJCH 00IIuX
YJICHOB OT HOMEpA IIIara.

2. KonrpoJabHas padora.

3aoanue.

HccnenoBaTh Ha aOCOTIOTHYIO U YCIIOBHYIO CXOJMMOCTH 3HAKOYEPEAYIOIIHECS PSIBL:

1 2 3 4 (_ 1)n+l n

.?_3_2 F_ (n_+_—l)2+...
0 n n

2. —
nZ:;‘( ) 2n-1

Tema 40. 3nakoyepenywouuecs: 4 3HaKoNepeMeHHbIe PSAbI
1. JIabopaTopHuasi padora.
3aoanue.
o (x=0)"
Haiitt 0651aCTh CXOJMMOCTH CTETIEHHOTO P/ Yopp—1 v

Ilopsaook évinonnenusn 3a0anus.

1) 3agate dhopmyrny K03 puLIMEeHTa CTETIEHHOTO PAa U HANTH PaIIyC CXOJUMOCTH.
2) OnpenenuTs UHTEPBAI CXOJAUMOCTH.

3) UccnenoBarh moBeeHNE psAla HA KOHIIAX HAAEHHOTO MHTEPBAJIA CXOIUMOCTH.
4) Beimucatb 067aCTh CXOAUMOCTH.

2. KoutpoJubHas padora.
3aoanue.

Haiit 06;1acTh CXOIMMOCTH CTEMEHHOTO psaa i—(_l)n (X_Z)n
: P A (n+1)4"

IlepeyeHb BONpoCcoOB, BBIHOCUMBbIX HA 3a4€T
(1 cemecTp)

1. MaTpuupsl 1 X BUIBI.
2. Onepauuu HaJ MaTpULIAMH.
3. Onpenenurens. Munop. Anredpandeckoe JT0MOJTHEHHE.
4. Beruucnenue onpeaenurenei 1-3 nopsakos. CriocoObl BEIYUCICHUS ONpeaenuTeneil Boime 3 mo-
psaka.
5. OOparHas MaTpuua.
6. Panr mMatpuiipl, ero cBOMCTBa U CIIOCOOBI BhIUMCIEHUS. ba3znuc maTpuibl.
7. CucreMa IuHeHbIX anredpandyeckux ypasHeHuit (CJIAY), kputepuii ee COBMECTHOCTH.
8. Metoa obpatHoif MaTpuibl 1 MeToa Kpamepa pemenus CJIAY.
9. Meroa I'aycca pemenust CJIAY.
10. BekTopbl. OCHOBHBIE OIIPENEIEHUS.
11. Onepanuu Hax BekropaMu. CBOMCTBA ONepalnvii HajJl BEKTOPaMH.
12. JIuHeitHas 3aBUCUMOCTh U HE3aBUCUMOCTh BEKTOPOB.
13. [lonsarue 6a3zuca. Pa3noxxenue Bekropa 1o 6asucy.



14. JlexapToBa cuctema KOOpAHUHAT.

15. CxansipHO€ MpOU3BEICHUE BEKTOPOB, €r0 CBOMCTBA.

16. BextopHoe npou3BeieHNE BEKTOPOB, €r0 CBOMCTBA.

17. CMeliaHHO€ MPOU3BEJICHUE BEKTOPOB, €TI0 CBOMCTRBA.

18. Buabl ypaBHEHUS NPsSMOil HA MIJIOCKOCTH.

19. B3auMHoO€e pacnonoKeHue npsMbIX Ha INTIOCKOCTH.

20. Buapsl ypaBHEHUS IUIOCKOCTH.

21. Buael ypaBHEHUs IPSIMOM B MMPOCTPAHCTBE.

22. B3auMHO€E pacnojloKEeHNE ABYX INIOCKOCTEH.

23. B3auMHO€E pacnojioKeHue IpSIMOM U MJIOCKOCTH.

24. KpuBble BTOPOI0 MOPAJIKA, UX BUJIBIL.

25. D,

26. 'unepOona.

27. Ilapabona.

28. Knaccudukanusi BUIOB MOBEPXHOCTEH BTOPOTO MOPSIIKA.
29. OcHOBHBIE CBOMCTBA PA3IMYHBIX TOBEPXHOCTEH BTOPOTO MOPSIIKA.

IlepeyeHb BONPOCOB, BLIHOCMMBbIX HA JU(PepeHIMPOBAHHDBIN 3a4€6T
(2 cemecTp)

1. YucnoBas mnocnenoBarenbHOCTh. llpeaen uymcioBoil mocnenoparenbHocTU. CylllecTBOBaHHUE
IpeJiena YUCIOBOM 10C/IeJ0BATEIbHOCTH.
2. beckoHeyHO Mainble M OeckOHEYHO OoubliMe mocnenoBaresnbHocTH. CBOMCTBA IOCHIEI0Ba-
TEJIbHOCTEMN.
3. Onpenenenus npeaena GyHkuu B Touke. OTHOCTOPOHHUE MTPEIEIIbI.
4. BeckoHeuHO Malbie U OECKOHEYHO OoublIe (DyHKIIMU, HX CBOKWCTBA.
5. CpaBHeHHe O€CKOHEUHO MaiblX (yHKIMH. DKBHBaJICHTHblE OECKOHEYHO Maible (YHKIHH,
pUMepBhl. 3aMeyaTelIbHbIE TPEIEIbL.
6. Ilpu3naku cymecTBoBaHus npezenos GyHkuuidi. CBoiicTBa npeaenoB GyHKIHA.
7. HenpepbIBHOCTh (PYHKIIMH (B TOUKE, CII€Ba, CIIpaBa, B UHTEpBaJle, HA OTPE3KE).
8. Touku pa3peiBa GYHKIMH, UX KIACCUDUKALIMSL.
9. CpoiicTBa HENPEPHIBHBIX (PYHKIUH.
10. [IpousBoaHas GyHKLNH, €€ TEOMETPUUYECKHM U GU3NUECKU CMBICH, T1ajKas QYHKIUS.
11. IlpaBuna nuddepenuponanus. Tabmuiia OCHOBHBIX TPOU3BOIHBIX.
12. [IpousBoaHas HesiBHOM QyHKIMK. [Ipon3BoiHas pyHKIIUM, 3aJaHHOH TapaMeTpUIECKH.
13. IIpou3BOHBIE BHICITUX TTOPSIKOB.
14. Iuddepennman nepBoro nopsijika GyHKIKHU, ero cMbIci. Juddepenuansl BEICIINX HOPSIKOB.
15. OcHoBHbIE TeopeMbl TupPepeHIINaTEHOTO UCUUCIIEHHUS.
16. IIpaBuno Jlonurans.
17. MoHOTOHHBIE (QYHKIIUH, TIPU3HAKH MOHOTOHHOCTH.
18. DxcTpemyMbl GyHKINH, HEOOXOMMOE YCIOBHE CYIIECTBOBAHMS SKCTPEMyMa.
19. JloctarouHble yCIOBHUSI CYIIECTBOBAaHHUS IKCTpeMyMa. AJTOpUTM HCCleAoBaHMsS (DYHKUMU Ha
CYILIIECTBOBaHHE SKCTPEMYMOB.
20. Beimykiieie 1 BOTHYTBIE (DYHKIIMH, YCIOBHS BBITYKIOCTH/BOTHYTOCTH. TOUKH Tepernda, ycaoBHs
UX CYLIECTBOBaHMA. AJITOPUTM HCCIeI0BaHUS (PYHKIIMU Ha BBITYKIOCTH/BOTHYTOCTb.
21. AcuMnToThl GYHKIIUU, UX BUIBL.
22. O61muit anropuT™ HCCiIeJoBaHus GYHKINU U TOCTPOEHHs ee rpaduka.
23. Tlonstue (QYHKIUM HECKOJbKHX IE€PEMEHHBIX, HEMpPEpPhIBHOCTh, MpeAesN B TOYKE U Ha
0ECKOHEUHOCTH.
24. YacTtHple TPOM3BOJAHBIE (DYHKIIMM HECKOJbKHX TepeMeHHbIX. JluddepeHnupyemMocTsb.
HuddepenumpoBanue ca0xKHON QYHKIUH.



25. JlokanbHbIi 3KcTpeMyM. HeoOXomuMmeble YCIIOBHS CYIIECTBOBAaHHS JIOKAIHHOTO HSKCTpEMyMa.
JlocTaTouHbIE YCIIOBUS CYHIECTBOBAHUS JIOKAJIBHOTO SKCTPEMYyMa.
26. I'panueHT.

Ilepeyenb BOonpocoB, BBIHOCHMBIX HAa IK3aMeH
(3 cemectp)

1. IlepooOpaznas Gpynkuuu. HeomnpeneneHHslii HHTErpall, ero OCHOBHBIE CBOHCTBA.
2. OCHOBHBIE METO/Ibl UHTETPUPOBAHUS.
3. OmpeneneHHbld MHTErpall, ero reoMeTpuueckuii u ¢usuueckuii cmoica. Popmyna HeroTona—
JleiiOHuma.
4. CBoiicTBa ONpEIEICHHOr0 UHTErpasa.
5. HecobcTBeHHbIe MHTErpaiibl 1 poaa, pu3HAKU UX CXOJUMOCTH.
6. HecoOcTBeHHbIE HHTETPaJIbl 2 POAA, IPU3HAKU UX CXOAUMOCTH.
7. DyHKIMM HECKOJBKHX IepeMeHHbIX. llpenen W HempepbBHOCTE (PYHKIUH HECKOJIBKUX
HIEPEMEHHBIX.
8. UacTHbIe MPOU3BOHBIE (PYHKIIUH JIBYX TIEPEMECHHBIX.
9. Muddepenunansl GyHKIINH IBYX EPEMEHHBIX.
10. DxcTpemymBbl GYHKINU ABYX NEPEMEHHBIX, YCIOBHUS UX CYIIECTBOBAHUS.
11. YcnoBHBIH 3KCTpeMyM (PYHKIIUH JIBYX MEPEMEHHBIX.
12. [Ipon3BoaHast GyHKIMHU ABYX NEPEMEHHBIX IO HAIpaBJICHUIO. [ pagreHT GyHKInH.
13. OObIkHOBEHHBIE TU(depeHanbHble ypaBHeHus. Teopema Kol o CyliecTBOBaHUU pELICHUS
QG GepeHIaIbLHOr0 YpaBHEHUSI.
14. 3agaua Komu. Ob1iee u yactHoe pemeHue nuddepeHuaibHoro ypaBHEeHHS.
15. JIuddepeHnuanpaple  ypaBHGHUsS  I[EPBOrO  TOpsSAKA. | €OMETPUYECKHI  CMBICTT
Tu(pepeHINaIbHOr0 YpaBHEHUS U ero perieHus. I30KIuHbIL.
16. JuddepeHunanpHple ypaBHCHHUS C  pa3IeSIONIMMECST  TiepeMeHHbIMH. OJHOpPOIHBIE
muddepeHIanbHbIe YpaBHEHUS.
17. Jluneiinsie quddepeHnnanbHbie ypaBHEHUS, METO/IBI MX PEIICHUS.
18. uddepenumanbhble ypaBHeHHUs B MONHBIX quddepennnanax. Auddepennnanbrbie ypaBHeHMs,
JIOTTYCKAIOIUeE MOHWKEHHUE MOPSJIKA.
19. Jluneitnble nud¢epeHuanbHble ypaBHEHHS n-To mopsaka. DyHIaMeHTalbHas cHcTeMa
peLeHui.
20. OOmee pemeHue  JUHEHHOTO  HEOAHOPOAHOTO  TU(QEPEeHINATBLHOIO  YpaBHEHHUS.
XapakTeprucTuieckoe ypaBHeHHEe. Bupl perieHuii TMHEHHOTo HEOJHOPOIHOTO U (pepeHIIaTbHOTO
YPaBHEHHS.
21. JIBOIHO MHTErpal U ero BEIYUCIECHHUE.
22. TpoiiHOM UHTETpall U €TO BHIYUCICHUE.
23. KpuBonuHeitHblil ©HTErpai | poga v ero BbIYMCICHHE.
24. KpuBonuneiinslif unterpain |l poga u ero Berunciexue.
25. TloBepxHOCTHBII UHTErpal | posa u ero BeIYHCICHHUE.
26. IToBepxHocTHBIN uHTerpain |l poga u ero BeruucieHue.
27. UucnoBble psAbl, UX CXOAUMOCTh, cyMMa. CBolcTBa cxoasmmxcs psinoB. Heooxoaumoe ycrioBue
CXOJUMOCTH.
28. 3HaKOMOJIOKUTEIIbHBIE PAJIbI, JOCTATOYHBIEC MPU3HAKU CXOJIUMOCTH.
29. 3HakonepeMeHHbIe PSJIbl, UX JOCTATOYHBIM MpPU3HAK CXOIUMOCTH. AOCONIOTHAas W YCIOBHAA
CXOJUMOCTb.
30.3nakouepenytomuecs pssl, npuszHak JleOHuma.
31. ®yHKIMOHATIBHBIE PAIBI, UX 00JIACTH CXOAUMOCTH M cymma. CTeneHHOM psiji, ero MHTerpal u
paznyc CXOIUMOCTH.

Tabauna 9 — IlpuMepsl OLIEHOYHBIX CPEACTB € KJINYaMH IPABHJIBHBIX 0TBETOB



Bpems

No [IpaBunbpHbII
Tun 3aganus dopmynupoBKa 3a1aHUS BBITIOJTHEHHS
n/ OTBET
(B MUHYTaX)
Koo u naumenosanue npogepaemoii KomnemeHyuu
OIIK-1 Cnoco0eH TPUMEHATH ECTECTBEHHOHAYYHBIC OOIIENIKEHEPHBIE  3HAHWS, METOMIbBI

MAaTEMaTUYECKOTr0 aHAIN3a U MOJCIUPOBAHUS, TCOPETUUECKOTO U IKCICPUMEHTAIBLHOTO UCCIECIOBAHUS B
poecCHOHaTbHOMN JICSITEITBHOCTH

1.

3aganue
3aKPBITOTO
THIIA

Bekroper  b(-1,1,4) u c(B, 2, 8)
KOJUIMHEAPHBI IIPU [, PABHOM. ...

a)l

6)0

B) -1

r)—2

1

S: Jansl BexTops! a=(1, -1, -2), b=(1,
2, -1). Torma KOOPIUHATHI
BEKTOPHOTO  TIPOU3BEICHUS  OTHX
BEKTOPOB PaBHBI. ..

a) 5,1,3)
0) (-5,3,1)
B) (5,-1,3)
r) (53,1)

Janbl BekTOopsl: . a = i-j + K, b=j +
4k, ¢ = 5i + 2j. Torga cMemmaHHOe
NpPOU3BENICHHE  OTUX  BEKTOPOB
paBHo. ..

a) —25
6) -33
B) 33
r) 25

Hansr Toukn: A(L, 1, -2), B(-3, -1, 2),
C2, 2, 1). Torma ckanspHoe

N
npomssenenne Bekropos &=9°4C y

b=4B paBHo...
a) —30
6) 30
B) 6
r) —6

YpaBHeHHE TUIOCKOCTH, TPOXOISIIEH
uyepes Touku A(0,2,1), B(2,4,3) u C(-
2,0,1), umeeT BUA:

a) X-y+z+2=0

0) X-y+2=0

B) Xx+y-2=0

r) X-y+1=0

Namsr touxn O =8 y B(=34)

Torma opauHata cepequHbl OTpE3Ka
AB paBHa...




Bpems

a) He CyIIeCTBYET
6) pasen 1

No [IpaBunbpHbII
i Tun 3aganus DopMynHpOBKa 3aJaHUs ormeT BBITIOJTHEHHS
(B MUHYTaX)
a) -4
0) -2
B) 1
r) 2
7. VYpaBHeHUE DIUIMIICA HMEET BHJ B 1
0x” +4y° =36 . Torma nmuHa ero
MEHBIIEH NI0JIyOCH PaBHa. ..
a) 3
0) 4
B) 2
r) 9
8. Pamuyc  OKpyXHOCTH,  3aJaHHOMU b 1
ypaBHEHUEM X" ~6x+y’=0 ,
paBeH. ..
a) 2
0) 3
B) 1
r) 6
9. [Tycth a(X) — GECKOHEUHO Maasi TIpH a 1
1
Xx—>a ¢dbyuakmus. Toroa a(X) ecrp;
a) GeCKOHEYHO GoIbIas pu X~ &
0) OecKOHEYHO Malast Ipu Xx—a
B) (QyHKIHUA, Tpenend KOTOPOW IpHU
X =2 ye cymectByer
r) ¢yHKIUSA, TIpeaen KOTOpol mpu
X = &yoneuen
10. VKaxuTe, KaKoe€ U3 BbIPAKECHUH B 1
SIBJISIETCS HEOIPEIEIEHHOCTBIO, €CIH
U3BECTHO, 4TO 0(X) — OECKOHEYHO
mamas npu < %0 y(x) -
OecKOHEYHO OOoJbINast MpH X%,
2) a(x)+y(X)
6) a(x)-v(x)
B) 0(X)- v(X)
y(x).
r) a(X)
11. .1 a 1
y=sin=
Ipenen ¢ynxaun X npm
Xx—0




Bpems

No [IpaBunbpHbII
Tun 3aganus DopMynHpOBKa 3aJaHUs BBINOJIHEHUS
n/n OTBET
(B MUHYTaX)
B) paBeH o
r) paseH 0
12. _ 4—X2 0 1
lim2 %
Mpenen  dynkugun X2 X—2
paBeH. ..
a) —2
6) — 4
B) —1
r) 0
13. _ 2X2 ¥ 0 1
lim=———
Mpexen Qymxmm X0 X
paBeH
a) 2
0) 1
B) 3
r) 0
14. Touku, B KOTOpPBIX (YHKIUS HE 0 1
ABIISIETCS HETPEPHIBHOM,
Ha3bIBAIOTCH. ..
a) 0COOBIMH TOYKAMHU
0) TOUKaMu paspeiBa
B) KPUTHUYECKHMHU TOUKAMHU
I') CTALIMOHAPHBIMU TOYKAMHU
15. Touka a sBISIETCSI TOYKOW pa3pbiBa 0 1
nepBoro poaa ¢Gyukiun - Y=f(X),
€ClIu. ..
a) OJTHOCTOPOHHHUE Mpeaessl
(GYHKIIMM B OTOW TOYKE KOHEUHBI U
PaBHbI 3HAYCHUIO PYHKIIIH
0) OJTHOCTOPOHHHE TIpeIeibl
(GYHKIIUH B 3TOM TOYKE KOHEYHBI, HO
HE paBHBI MEXy cOOOMH
B) OJITHOCTOPOHHHE Mpeaessl
(GYHKIIUH B 3TOH TouKe OECKOHEYHBI
T') XOTSI OBl OJIMH M3 OJIHOCTOPOHHHX
npenenoB (QYHKIMH B 3TOH TOUKe
OecKkoHeUeH
16. Touka a sBISIETCSI TOYKOW pa3pbiBa r 1

BTOpOoro poaa ¢ynkuuu y =f(X),
eCIIu. ..

a) OJTHOCTOPOHHHE TIpEeITbI
(GYHKIMM B 9TOM TOYKE KOHEYHBI U
paBHBI 3HAYCHUIO HYHKIMN

0) OJTHOCTOPOHHUE TIpEeeITbI




Bpems

No [IpaBunbpHbII
Tun 3aganus dopmynupoBKa 3a1aHUS BBITIOJTHCHHS
n/a OTBET
(B MUHYTaX)
(DYHKIIUM B 3TOM TOYKE KOHEYHBI, HO
HE paBHBI 3HAYCHUIO (PYHKIINU
B) OJIHOCTOPOHHHE MIpeIeibl
(DYHKIIUM B 3TOM TOYKE KOHEYHBI, HO
HE paBHEI JIPYT IPYTY
T) XOTs OBl OIMH W3 OAHOCTOPOHHHUX
npenenoB (QyHKIMU B STOW TOYKE
OecKoHEUEeH
17. Cymma nByx (yHKIUH, WMEIONIIX a 1
pa3pbIB B TOUKE 4, ...
a) MOXKET OBITh HETPEPHIBHOHN B 3TOM
TOYKE
0) Bceryia HempephIBHA B 3TOW TOYKE
B) BCerza HMeeT pa3phlB B 3TOH
TOYKE
T) BCerJa HWMEeT pa3pblB BTOPOTO
poJda B 3TOM TOUKE
18. a 1
. |a
lim|—L) =
N—o0 a o
Ecnu n , TO YHCIOBOU
PSI CXOTUTCS TIPH I , PAaBHOM...
a)0,1
0)-0,1
B) -1,2
r) 1,2
19. OO0t qJIeH psana §) 1
1 + 3 + > + U +
5 T 52 T a3 T a4
2 2° 2 2 €CTb. ..
n
n
a) 2
2n-1
n
6) 2
2n+1
n
B) 2
2n-1
n+1
T) 2
20. Jns  uccnemoBaHMS — CXOJUMOCTH a 1

0 (_1)n
pama "L 2n-1

MpHU3HAK. . .

HYXXHO HNPHUMCHUTH

a) JletiOuura
0) cpaBHEHHUS
B) Jlanambepa




n/u

Twum 3amanus

DopMynHpOBKa 3aJaHUs

[IpaBunbpHbII
OTBET

Bpems
BBITIOJTHEHHS

(B MUHYTaX)

21.

22.

23.

24,

25.

r) Komm

5.0
P n=l 3n+2 SIBJISIETC ...
a) 3HAKOYCPE Y FOIIUMCS
0) 3HAKOIOJIOKUTEIIHBIM

B) CTENIEHHBIM
T') TApMOHHYECKIM

Pemienue TP epeHITUATEHOTO

ypaBHeHusT dx+y-dy=0

2 2
o X Y =C

€CTh...

2 2
p X TY =C

" y=vC —x?

XapakTepucTUUECKOe ypaBHEHHE
I QepeHInaTEHOTO ypaBHEHUS
y'+8Y'=7y=0 | eer BUJI;
a) k*—6k+7=0
6) k% +6k+7=0
B) K’ +6k—=7=0

2
r) k®—6k—-7=0

Oo01ee penrenue
g hepeHInanbHOTO ypaBHEHUS

Y' =6y +3Y=0 eer sun:
a) y= e (C,+C,x)

5 V= Ce ¥ +C,x

B) y= Cleigx

b Y=Ce ™ +Cpe”

Vkaxure HEBCPHOC YTBCPIKACHUC

a) cymMmMa OECKOHEYHO OOIBIIHNX
GyHKIMA ~ OJHOTO  3HAaKa  €CTh
OeckoHeYHO Oombias GyHKIHS

0) mpomsBeneHHE  OCCKOHEYHO
0oMBIIMX QYHKIMHA €CTh OECKOHEUHO
OompIas QyHKITHIS

B) pa3HOCTh OECKOHEYHO OOJIBIINX
¢GyHKIMI ecThb OECKOHEYHO Masias




n/u

Twum 3amanus

DopMynHpOBKa 3aJaHUs

[IpaBunbpHbII
OTBET

Bpems
BBITIOJTHEHHS

(B MUHYTaX)

hyHKIUSA

T) TIpOM3BEICHUE OCCKOHETHO
Oompmiol ¢GyHKUMM Ha (QyHKOHIO,
npeaen KOTOpPOM OTJIHWYEH OT HyJs,
ecTh 0ECKOHEYHO OOJbIIast (yHKITHS

26.

217.

28.

29.

3aganue
OTKPBITOTO
THIA

Kaxast byHKIHS Ha3bIBaeTCA
0EeCKOHEYHO MaJiol mpu X — a?

Ecan g mar00oro cxoub
YTOJHO MaJloro 4ucna € > 0
HaWIETCsT TaKoe YHCIIO O(€)
> 0, 4yro I BCEX X,
YIOBJICTBOPSIOIINX
yemoBuro 0<[x -al< §, OyneT
BEpHO HepaBeHCTBO [f(x)| <
g, To ¢ynkmus y=f(x)
HazpIBaeTcsi  OECKOHEYHO
Majou npu X — a. Ilpenen
OECKOHEYHO MaJoi
(hyHKIIMHM paBeH HYNIIO MIPH
X—a.

Kaxkas byHKIHS Ha3bIBACTCS
OeckoHeyHO O0MbIIOoi mpu X —> a?

Ecnmu nmns mrobGoro ckoib
yroaHO OobIoro yncia M
> ( HalieTcs Takoe YHUCIIO
6(M) > 0, uro s BCEX X,
YIOBJIETBOPSIOIINX
ycnosuio 0<|X -a|< 3, Oyaer
BEpHO HepaBeHCTBO [f(x)| >
M, T0 dyskuusa y=f(x)
Ha3blBaeTcs  OECKOHEYHO
Oompmiol mpu X —>a
[penen OecKoOHEeUHO
Oonpmol QyHKIOMKM paBeH
OECKOHEYHOCTH IIPH X — a

Yro TaKoe DKBUBAJICHTHBIE
OeckoHEeYHO Mautble (pyHKIUN?

Mycte  a(X), PX) -
0eCKOHEYHO Maible
byHkmuu mpu X —> X,

BBIITOJIHAETCS
. alX

lim Q =1
X—>Xg ﬂ(x)
Torma oaX) u PB(X)
Ha3bIBAIOTCS  OECKOHEYHO
MaNbIMH (QYHKIUSIMU TIPH

X — X,

IIycTs

ycCi10oBuUC

HenpepbiBHas pyHKIUS

OyHKIHS y =f(x)
Ha3bIBAE€TCsl HENpPEpPBhIBHOU
B TOYKE @, €CIM OHa
ompejeseHa B TOYKE 4.
Kpome Toro, ona nomxkna
UMETh KOHEYHBIA Mpeaen
npu X —a . W, HakoHen,




n/u

Twum 3amanus

DopMynHpOBKa 3aJaHUs

[IpaBunbpHbII
OTBET

Bpems
BBITIOJTHEHHS

(B MUHYTaX)

30.

31.

32.

33.

3TOT MpeAes TOJKCH OBITh
paBeH 3Ha4YeHHIO (PyHKIIUU
B 3TOU TOYKE.

Kakue ObIBalOT TOYKM pa3pbiBa
¢byHKIIIA?

Touku paspeiBa OBIBarOT
MIEpBOTO U BTOPOTO POIA.
Touku pa3peiBa mEpBOTrO
poma, B CBOIO OdYepep,
TeTISITCS Ha TOYKH
YCTPaHUMOTO u
HEYCTPaHHMOTO  Pa3pbIBa.
B Toukax paspsiBa BTOpOro
pona ¢byHKUIMSA HE
OrpaHHYEeHa.

Uro Takoe KpHUTHYECKas TOYKa
byHKIUN?

K xputnueckum Toukam
(YHKIMU  OTHOCATCS €€
CTaLlMOHApHBIE TOYKH U
TOYKH, B KOTOPBIX €c
POHU3BOHAS HE
CYLIECTBYET.

CranuonapHas TO4YKa — 3TO
TOYKa, B KOTOpOi
MIPOM3BOIHAS GbyHKIIIH
paBHa HYIIO.

YucoBas 1mociie10BaTeIbHOCTD

Eciu KaXIIOMY
HATypaJlbHOMY YHCIY N TO
HEKOTOPOMY MIpaBHITY
IIOCTaBJIEHO B
COOTBETCTBHE
OmnpeAeICHHOE YUCIIO Xp, TO
TOBOPSIT, 4To 3a7aHa
YUCIIOBas
MTOCJIEA0BATEILHOCTE.
ITocemoBaTenbHOCTD
0003Ha4aT {X,}, NeN. X,
HA3bIBAIOT OOIIMM YJIEHOM
ITOCJIEOBATEILHOCTH.
OOBIYHO
ITOCJIE0BATEILHOCTE
3agaroT  Qopmynon  eé
0o01I1ero ieHa.

IIpenen nocnenoBaTENBbHOCTH.

Yucno a  HazbIBaercd
npeaenoM

MOCTICTOBATEILHOCTH  {Xn},
eciau JuIsl JTI000r0  CKOJb
yroJtHo MaJoro yucna € > 0
CYIIECTBYET TaKOH HOMEp
N;(g) > 0, uro mis TFOOBIX

HOMEpPOB n>N;
BBIITOJIHACTCA YCHOBI/IC
X, —

‘ n <e. Ecnn

IOCICA0BATCIbHOCTD




n/u

Twum 3amanus

DopMynHpOBKa 3aJaHUs

[IpaBunbpHbII
OTBET

Bpems
BBITIOJTHEHHS

(B MUHYTaX)

34.

35.

36.

37.

MMeeT KOHEYHBIM mpered,
OHa Ha3bIBaeTCA
CXOZILENCs, B IPOTUBHOM
coyyae — pacxonsiencs.
Cxopmsmiasics
[I0CJIEZIOBATENBHOCTD
HMeeT TOJIBKO OJIUH
npened.

Uro Takoe uncno Ditnepa?

Yucno e =~ 2718
Ha3BIBAIOT YKCIOM Jiiiepa.
[TokazarenpHas GyHKIHS C
OCHOBaHHEM e Ha3bIBACTCS
3KCnoHeHTOoH. Ywucio e
SIBIIACTCS pe3yIbTaTOM
BBIYHCIICHHS BTOPOTO
3aMeYaTeNbHOro Ipeea.

[IpousBoanas pyHKINH.

[IponsBogHolt  pyHKIHK
f(x) B Touke_ x = Xo, xo€(a,
b), HaseBaercs mpenen
OTHOIIECHUS  MPHUPAIICHUSI
(GYHKIMU K TPUPANICHUIO
apryMeHTa pu
CTPEMJICHHH TIPUPALICHUS
apryMeHTa K HYJTFO.
OyHKIUS, UMeEIoIas
MPOU3BOJIHYI0O B KaXJ0u
Touke wuHTepBada (a, b),
Ha3bIBACTCS
muddepeHIupyemMoit B
3TOM HHTEpBale.
Omneparust HaXOXICHUS
MPOM3BOJTHON  Ha3bIBACTCS
¢ hepeHIpOBaHUEM.

CBs3b MEXIy HENpPEPHIBHOCTBIO |
g hepeHIUPYeMOCThI0 (DYHKITHH.

Ecnu byHKIUS
muddepeHnpyema B
HEKOTOPOH TOYKE, TO OHa
HEIIPpEPBIBHA B HEH.
OOpatHoe  yTBep)KIeHHE
HEBEPHO, TO ecTb
HETpepbIBHAS byHKIUS
MOXKET HE OBITH
muddepeHuupyemMoi. 1o
O3HAayYaer, 91O
MIPOU3BOTHAS
HETIPEPBIBHON byHKIIH
cama He  00s3aTENBHO
SIBIISIETCS HENpPEePbIBHOM
¢byHKIHEH.

Yro TaKkoe nuddepeHuman
¢byHkunn?

Huddepenumanom
GbyHKIHIH y = fx
HA3bIBACTCSI TJIABHAS 4YacTh




n/u

Twum 3amanus

DopMynHpOBKa 3aJaHUs

[IpaBunbpHbII
OTBET

Bpems
BBITIOJTHEHHS

(B MUHYTaX)

38.

39.

40.

ee TNpHUpalleHus, JTUHeHas
OTHOCHUTEIHHO

NpUpaIleHdss  apryMeHrTa.
Huddepentman  hyHKIIH
paBE€H TIPOU3BEACHUIO €€
MIPOU3BOAHOMN Ha
muddepeHnran apryMeHTa:

dy = y'dx = f'(x)dx_

Huddepennmanom
apryMeHra Ha3bIBACTCS
MpUpaIieHue  apryMeHTa:
dx = Ax.

Onuinte MOHOTOHHBIE (PYHKIIHMH.

Heso3spacraromue u
HeyObIBaomue  (GyHKIUU
Ha3bIBAIOTCS
MOHOTOHHBIMH.
Bo3zpacraromniue u
yObIBatOIIHE GbyHKIIIH
Ha3bIBAIOTCS CTpOro
MOHOTOHHBIMU. Bce
ocTaJbHbBIE GbyHKIIIH
Ha3bIBAIOTCS
HEMOHOTOHHBIMH.
HNHutepBan, HaA KOTOpPOM
(hyHKIUSA SIBIIIETCS
MOHOTOHHOM WU CTPOro
MOHOTOHHOM, Ha3bIBACTCSA
ee HWHTEPBAJIOM
MOHOTOHHOCTH.

HocrarouHoe yCJIOBHUE TOYKH
neperuda.

Ecomm  xo — xputuueckas
TOYKa BTOPOrO poja, U B
OKPECTHOCTH TOYKH X
IIPH NEPEXO0Je Yepe3 OTY
TOYKYy  CJI€Ba  HAampaso

£(x) )
MEHSIET CBOW 3HaK,
T0 (%0, f(x0)) — TOUKa
riepernda rpaduka
bynkimun  y = f(x). Ecmm

£"(x) )

HE MEHSET CBOU
3HaK MpH Tepexojie uepes
TOYKY  Xo, TO (X, f(xo))
TOYKOW  Tiepernba  He
SIBIISICTCSI.

Yro TakKoe nepBooOpaszHas
byHKIUN?

@ynkuus F(X) HaspiBaeTcs
nepBooOpaszHoi  (QyHKIHH
f(x) ma wunrepsane (a, b),
ecrmu s roboro Xe(a, b)

=F)=1(X) g
bynkims  f(X)  umeer




Bpems

No [IpaBunbpHbII
Tun 3aganus dopMyTHPOBKA 33 JaHUS BBITIOJTHCHUS
n/ OTBET
(B MUHYTaX)
nmepBoobpasuyto  F(X), To
OHa WMeeT OeCKOHEYHOe
MHOXECTBO
epBOOOpPa3HBIX BHJIA
(F(X)*c), tme c=const,
41. I'eomeTpuyeckmii cmbicn | Ecmu f(x) > 0 Ha otpeske 2
OTIpeIeJICHHOTO HHTETpaJIa. b
[ () dx
[a, b], To a
MpeacTaBisieT coboit
IUIOLIAIE (urypsl,
OTpaHWYCHHONW TpaduKoM
¢bynkimn Yy = f(x), ocero
OXunpsamMeiMu X=a 1 X
= b. Dra ¢wurypa
Ha3bIBACTCS
KPHUBOJIMHEHHOMN
Tpaneuuei.
42. Omnuminre BUAB  HecoOcTBeHHBIX | HecoOcTBEHHBIE 2
WUHTETPAJIOB. HWHTETPabl OBIBAIOT
NepBOrO M BTOPOTO POAA.
HecobGcTBennble
HHTETPaNbl TIEPBOTO pojia —
3TO oTpe/iesIeHHbIC
HWHTETPabl c
0CCKOHCUHBIMH TIpEIeIaMu
UHTETPUPOBAHUSL.
HecoOcTBeHHbIe
UHTETpaJIbl BTOPOTO poja —
3TO WHTETPabl oT
HEOIPAaHUYCHHBIX
¢byHKIWH, TO €CTh
¢byHKIWH, HMMEIOITNX
OCCKOHEUHBIH pa3phiB  Ha
POMEXYTKE
HHTETPUPOBAHHS.
43. Uro Takoe muddepenmmansHoe | duddepennuansaoe 2
ypaBHeHue? ypaBHEHHUE - 3TO
ypaBHEHHUE, KOTOpOE

CBA3BIBACT HC3aBUCHMBIC
NEPEMEHHBIC, HEU3BECTHYIO

(hyHKIIFO oT ITUX
MIEPEMEHHBIX u ee
MIPOU3BOJHBIE. Ecnu
HE3aBHCHMAas TepeMeHHast
OJlHa, TO
muddepeHIuanbHoe

ypaBHEHUE Ha3BIBAIOT

OOBIKHOBEHHBLIM, a ecClit
IBe uad  Oouplie  —
JddepeHInanTbHBIM




n/u

Twum 3amanus

DopMynHpOBKa 3aJaHUs

[IpaBunbpHbII
OTBET

Bpems
BBITIOJTHEHHS

(B MUHYTaX)

44,

45.

46.

47.

YpaBHCHUEM B  YaCTHBIX
IIPONU3BOJHBIX.

Yro Takoe YacTHOE  pelleHHe
I QepeHInaTBEHOTO YpaBHEHHS?

Pemenue, momydyenHnoe wu3
o0miero  pemieHus  Opu
(hMKCUPOBAHHBIX
3HAYCHUIX KOHCTAHT,
Ha3bIBAIOT YaCTHBIM
pernieHueM
nuddepeHInanTbsHOro
YpaBHEHMUSI. y
nuddepeHInanTsHOro
ypaBHEHHS MOXET
CYIIECTBOBAaTh  pELICHHE,
KOTOpOe HEBO3MOXKHO
NOJy4YdTh M3 OOIIero
pemieHus HU TpPH  KaKuX
3HAYCHUSIX KOHCTaHT.
Takoe pelleHHe Ha3bIBAKOT
0COOBIM.

I'eoMeTpuYEeCKUNl CMBICI pELIEHUs
muddhepeHnInanbHOTO ypaBHeHu |-
ro HOopsIIKa

OO0mee pemieHue — 3TO
CEMEUCTBO HMHTETpalbHBIX
KpUBBIX Ha  IIOCKOCTH
OXY. YacTtHoe pelieHue —
OlHA KOHKPETHas KpHBas
u3 3TOro CEeMEHCTRa,
MIPOXOIIas gyepes
3aJlaHHYI0  TOYKY  IIpH
OTIpeIeTICHHOM  3HAYeHUH
KOHCTAHTHI.

Y10 Takoe H30KIMHA?

KpuBas, Bo Bcex Toukax
KOTOpO# HaIIpaBJICHUE
0JIs OJIMHAKOBO,
Ha3bIBA€TCSl  HM30KIMHOM.
N30xnuHbI MOXHO
HCIIOJIb30BaTh JUTSL
IPUOIKEHHOTO

MOCTPOEHUSI UHTETPATIBHBIX
KPUBBIX. YpaBHeHHE
W30KJINHBI MOJKHO
IIOJIYYHUTb, €CJIU IOJIOKUTh

, —
y _C, c=const.

Kaxkoit pan HAa3bIBACTCs
CXOISAIMCS?

Psan Ha3bIBaCTCs
CXOJIALIUMCS, eciu
CYIIECTBYET KOHEYHBIN
npeent

MOCJIEI0BATEIBHOCTH  €r0
YaCTHYHBIX CYMM, KOTOPBIi
Ha3bIBa€TCsl CYMMOM psija.
Ecaun Takoii mpenen He
CyIIECTBYET WM pPaBeH
OCCKOHEYHOCTH, TO P




Bpems

No [IpaBunbpHbII
Twumn 3amanus dopmynupoBKa 3a1aHUS BBIITOJIHEHUS
n/n OTBET
(B MHHYTaX)
Ha3bIBAECTCS
PaCXOIATIIMCS.
48. 3HaKOIIEPEMEHHBIC 1 | 3HAKOIIEPEMEHHBIH pan 2
3HAKOYEPEAYIOIIUECS PSJIBL. COJICPIKUT 0OECKOHEYHO

MHOTO TOJOXHUTENBHBIX U
OTPUIIATCIBHBIX  YJICHOB.
3HaKOUYEPEqYIOMIUIC  PsT
— 3TO psji, B KOTOPOM 32
KQKIBIM  TTOJIOKUTEIIBHBIM
YIICHOM cienyer
OTpUIIATEIbHBIA, a  3a
KQKJIbIM OTPHIIATEIIBHBIM —

MOJIOKUTENIbHBIH.
49, AbcomoTHast u yCIIOBHAs | 3HAKOUEPEAYIOIIUICS  PsijL 2

CXOJIMMOCTb PsIlIa. Ha3bIBaeTCs abCcoMIOTHO
CXOISIINMCH, eciu
CXOJIUTCS paz,
COCTABJICHHBIN U3 MOAYJEH
ero YJICHOB.
3HaKOoUYEepEAYIOMUNCS P
Ha3bIBACTCS YCIIOBHO

CXOIAIIMMCS, €CJIH 3TOT
psax  cxomures, a  psan,
COCTaBJICHHBIN U3 MOAyJeil
€r0 WICHOB, PACXOJUTCH.

50. Kakumu  cBoiictBamu  oOjnamaer | IHbEKTHBHOCTD, 2
byukmms Buma f(X): X—Y, rae | mockonbky KQKIOMY
f(x)=2x-1, X=R, Y=R? 3HAYCHUIO (byHKINU
COOTBETCTBYET
eIMHCTBEHHOE  3HAYEHHE
apryMeHra.
CIOpbEKTHUBHOCTb,
MOCKOJIBKY ISt JIF00Or0
yeY cymectByer XeX,

TaKOH 41O y=f(x).
BUEeKTHBHOCTD, IIOCKOJIBKY
BBITIOTHSETCA
UHBEKTUBHOCTh u
CIOPBEKTHBHOCTb.

7.4. MeroanuecKkue MaTepuaJibl, ONpeAe/IsiioIme Npoueaypbl OeHUBAHUS Pe3yJbTaTOB
o0y4eHHUs1 0 AUCHUILINHE

MeTtoauyeckue peKOMEHAAIMHU 10 BHINMOJTHEHHIO JJA00PATOPHBIX M KOHTPOJILHBIX PadoT,
NMPOBEIEHUI0 IK3aMeHa
Omuem no n1abopamopnoit pabome
Otuer mo mnabopaTopHO paboTe MpENCTaBIsIeTCS B JIJIEKTPOHHOM BHJE. 3allluTa OT4YeTa
NPOXOTUT B ¢opMe JOKJIaJa CTYACHTAa IO BBITOJIHCHHOH padoTe W OTBETOB Ha BOIPOCH



npenonasarens. B ciydae, ecnmu odopmieHrne oTyeTa M MOBEIEHHE CTYAEHTa BO BpPEMs 3aIUTHI
COOTBETCTBYIOT YKa3aHHBIM TPEOOBAHMUAM, CTYACHT MOJy4aeT MAaKCHMaIbHOE KOJIMYECTBO OAJLIOB.

OcCHOBaHMSIMU JJIs1 CHIKEHHS KOJIMYecTBa OaIoB B Jiana3oHe OT max JI0 min sSBJISIOTCS:

- OTCYTCTBHE CITUCKA HUCIIOJIb30BAaHHOU JINTEPATYPHI,

- HeOPEIKHOE BHITIOJTHEHUE,

- OTCYTCTBHE BBIBOJIOB.

OTueT HEe MOXKET OBITh MPUHAT U MOAJICKUT T0paOOTKE B CIydae:

- OTCYTCTBHUSI HEOOXOAMMBIX Pa3/IesioB,

- OTCYTCTBUSI HEOOXOIUMOT0O TpauUECcKoro Marepuara,

- HEBEPHBIX PE3yJIbTAaTOB pacyera.

B oTuere 1o BeINONIHEHHOI 1a00paTOPHOIT paboTe JOIKHBI OBITh YKa3aHBI:

* TeMa JIa0OpaTOPHOU PabOTHI,

* TaKeT JJOKyMEHTOB B COOTBETCTBUH C TEMOH JIabOpaTopHO paboTHI,

* MCIIOJIH30BAHHAS JTUTEPATYpA.

Konmponvnwie pabomot

KonTponbnas padota coctout u3 1- 4-x 3aganuii.

OCHOBaHUSIMH JJIS1 CHYDKCHHS OLICHKH 32 3a/1aHHE SBIISIOTCS:

- OIIMOKY B OOBSCHEHUSAX U KOMMEHTAPUSX MIPU BEPHO BHITIOTHEHHOM 3a/IaHHH;

- HETIOJIHBIN OTBET LI TEOPETHYECCKUH 3a/laHH;

- HeOpEKHOE BBITTOIHEHUE,
- MHOTOKPaTHOE MEPENHUChIBAaHIE KOHTPOJIBHOIN padoOTHI.
3amaHue He MOXKET OBITh 3aCYMTAHO, €CITH:

- 1aHBI IBa HEBEPHBIX OTBETA HA TEOPETUYECKUE BOTIPOCHI.

Ikzamen

DK3aMeH 3aKJI04aeTcs B NHCBMEHHOM OTBET€ Ha 2 TEOPETUYECKUX BOIPOCa M YCTHOM
co0eceJOBaHNY 110 KaXKIOMY TEOPETHYECKOMY BOIIPOCY.

OCHOBaHUSIMH JJIS1 CHIDKCHHS OLICHKH 32 TEOPETUUECKUI BOTIPOC SIBIISIOTCS:

- HeOpEKHOE BBITIOIHEHUE,

- HETOJIHBIN OTBET;

- HAIMYHME MEJIKMX HETOYHOCTEH MM HE3HAUYNTEIbHBIX HCKAKEHUN (DaKTOB;
- HETOYHbIe OOBSICHEHHUS TIPU cOOECe0BaHNH;

- OTCYTCTBHE OTBETOB Ha 3aJJaHHBIE NP cOOECEeIOBAHUN BOTIPOCHI.

OrneHuBaHuE CTYACHTOB Ha 3K3aMEHE OCYLIECTBISETCS B COOTBETCTBHE C TPEOOBAaHUSAMH M
kputepusivu  100-0ayuTbHOM TIKANBL. YYUTHIBAIOTCS KaK PE3ylbTaThl TEKYIIETO KOHTPOJS, TaK H
3HaHUS, HaBbIKU U YMEHUsI, HEMIOCPECTBEHHO MMOKa3aHHbIE CTYJJCHTaMH B X0/I€ 9K3aMEHa.

Kpumepuu oyenxu:

— OLICHKAa «OTJIMYHO» BBICTABISETCS 00yJarolleMycs, €CIIM CTYJAEHT BBIMOJHWI 3a]1a4y BEPHO,
NpeICTaBJIeH OTYeT, HHPOpMamus B OT4eTe CPOpMyIHMpoBaHa OOOCHOBAHHO, JIOTUYHO W
MOCJIEI0BATENbHO, IPUMEHEH TBOPUYECKUNA MOIXO;

— OIIGHKAa «XOpOIIO» BBICTABISIETCS OOYYaOMIeMyCsl, €CIH CTYACHT BBIMOJHWI 33134y
IPEUMYIIECTBEHHO BEpHO, NPEACTaBIeH OT4eT, HHpopMalus B oTdyere chopMyIupoBaHa
000CHOBaHHO, (OPMYJIMPOBKH KOHKPETHBIE, IOMYIIEHHl HEKOTOPhIE HETOYHOCTH, MMEETCS OJHa
Herpyoas omuoka.

— OIIEHKA «Y/IOBJIETBOPUTEIFHO» BBICTABISETCS OOYYAIOMIEMYCS, €CIM CTYIEHT BBITOJIHILI
3aJa4y MPEUMYIIECTBEHHO BEpHO, MPEACTABICH OTYeT, HHpopManus B oTyeTe cHopMyIupoBaHa C
HapyIIEeHHEM JIOTUKH, HE TONHAs, (OPMYIMPOBKA OOIIas WM HEMOJHAs, UMEIOTCS OJHA WM JBE
HEerpyOble OINOKY;

— OIIEHKA «HEY/IOBJIETBOPUTEIILHO» BBICTABISETCS O0yJarOIIEeMyCs, €ClIM CTYISHT HE pPEeIIHiI
3aJa4y WIM BBINOJIHWI €€ HEBEpHO, 00OCHOBaHMS HEBEpHBbIE, TUOO JaH BEpPHBIH OTBET 0e3 ero
000CHOBaHUS, C/IeNIaHbl IpyOble OMINOKH.

Tabauna 10 — TexHosiornyeckasi KapTa peMTHHIOBBIX 0AJ10B 110 AUCHHUILINHE (MOLYJII0)



KonunuecTBo MakcumanbHoe Cpox
Ne KonTponupyemsbie .
w MepOTpUATHS MEPOTIPUSATHIA KOJINYECTBO npeJICTaBIe
/ 6anel 6amioB HUS
1 cemecmp
OcHoBHOI 0JI0K
1. | Jlabopamopnvie pabomer Ne1—9 9/6 o4 ITo
2. | Koumponvuwvle pabomuor Nel—3 3/12 36 p acn:)caHH
Bcero 90 -
bJjiok 6oHycoB
1. | Omcymcmeue nponyckos sanamuii 1 5)
2. | Hanuuue 1-2 nponyckos sanamuil 8 1 4
meyeHue cemecmpa
3. | Hamuue 3-4 nponyckoe 3amsamutl 6 1 5
meueHue cemecmpa
4. | Cpeonuut 6ann 3a omeemwvl (no 5- 1 5
oannvuou cucmeme).: 3—3.49
5. | Cpeonuii 6ann 3a omeemwvl (no 5- 1 3
oannvuou cucmeme): 3.5-3.99
6. | Cpeonuii bann 3a omeemvl (no 5- 1 4
bannvuou cucmeme).: 4—4.49
7. | Cpeonuii 6ann 3a omeemwvl (no 5- 1 5
oannvuou cucmeme): 4.5-5
Bcero 10 -
UTOIrO 100 -
2 cemecmp
OcHoBHOoI1 0J10K
8. | Jlabopamopnwie pabomuvr Nel—6 6/9 54 ITo
9. | KoumponvHvie pabomoi Nel—2 2/18 36 p acnflgcaHM
Bcero 90 -
Baok 6onycoB
1. | Omcymcmesue nponyckog 3anamuii 1 5
2. | Hanuuue 1-2 nponyckoe samsamutl 6 1 4
meueHue cemecmpa
3. | Hanuuue 3-4 nponyckoe 3anamuil 6 1 5
meyeHue cemecmpa
4. | Cpeonuii 6anmn 3a omeemsi (no 5- 1 5
oannwrou cucmeme): 3—3.49
5. | Cpeonuii 6ann 3a omeemwvl (no 5- 1 3
oannvrou cucmeme): 3.5-3.99
6. | Cpeonuii bann 3a omeemwvl (no 5- 1 4
oannvrou cucmeme): 4—4.49
7. | Cpeonuii 6ann 3a omeemwvl (no 5- 1 5
oannvrou cucmeme): 4.5-5
Bcero 10 -
UTOro 100 -

3 cemecmp




KonunuecTBo MakcumaiibHOE Cpox
Ne KonTponupyemsie .
w MepOTpUATHS MEpPOTIPUSATHIA KOJIMYECTBO npesCcTaBie
/ 6anel 6amioB HUS
1. | Jlabopamopnvie pabomer Ne[—59 5/3 15 ITo
2. | Koumponavuvie pabomor Nel—3 3/8 25 p acn:)caHH
Bcero 40 -
Baok 6onycoB
1 Omcymcmeue nponyckoe 3anamuii 1 5)
2. | Hanuuue 1-2 nponyckos sanamuil 8 1 4
meyeHue cemecmpa
3. | Hanuuue 3-4 nponyckos 3amamuil 6 1 5
meyeHue cemecmpa
4. | Cpeonunt 6ann 3a omeemwvl (no 5-
. 1 2
oannvrou cucmeme): 3—3.49
5. | Cpeonuir 6ann 3a omeemwvt (no 5- 1 3
oannvrou cucmeme): 3.5-3.99
6. | Cpeonuii bann 3a omeemvl (no 5- 1 4
oannvuou cucmeme).: 4—4.49
7. | Cpeonuii 6ann 3a omeemwvl (no 5-
. 1 5
oannvuou cucmeme): 4.5-5
Bcero 10 -
JlonmosHuTENbHBIH 010K
1. | Oxzamen | 50
Bcero 50 -
UTOro 100 -
Tabauna 11 — Cucrema mrpagos
[Tokazarens bann
Ilepsoe nepenucvléanue KOHMPOIbHOU padoOmvl NO NPUYUHE HCELAHUS NOBLICUMb 1
petimuneo8vlil 6aLl
Ilepsoe nepenucviéanue KOHMPOIbHOU pabomsl NO NpuyuHe NOJIYYEHHOU .9
HeYy0061emeopuUmenbHol OYeHKU
Tlosmopuvie nepenucviéanusi KOHMPOILHOU PadOOMbl -4

Tadauma 12 — IIkana mepeBoaa pPeMTHHIOBBIX 0AJJIOB B HUTOrOBYI0 OLIEHKY 3a CeMeCTp
10 AUCUMILIMHE (MOIYJII0)

Cymma 6amioB Onuenka no 4-0ayuIbHOM HIKase

90-100 5 (OTIUYHO)
85-89
75-84 4 (xoporo) 3auTeHo
70-74
65-69
5064 3 (Y1OBIIETBOPUTEIHHO)

Huxe 60 2 (HeyIOBJIETBOPUTEIBHO) He 3aureno




[Ipu peanuzanuu TUCHUILUIMHBI (MOZYJsl) B 3aBUCUMOCTH OT YpPOBHS IOATOTOBIEHHOCTH
00yyaroIuxcsi MOT'yT ObITh UCIOJIB30BaHbI HHBIE (POPMBI, METO/IbI KOHTPOJISL U OILICHOYHBIE CPEJCTBA,
UCXOJS U3 KOHKPETHOM CUTYAaIlHUH.

8. YYHEBHO-METOJUYECKOE U UH®OPMAIIMOHHOE OBECIIEYHEHUE
JUCHUIIJIMHBI (MOAYJISA)
8.1. OcHoBHas JIMTEepaTypa

1. Maremaruka [aexkTpoHHbIN pecypc|cnpaBounnk/ U.W. baspun - M. : USMATIJINUT,
2017. Pesxxum moctyma: http://www.studentlibrary.ru/book/ISBN9785922117449.html

2. Teopus BeposTHOCTEW [DneKTpoHHBIM pecypc]: yueb. mocobue/ bekapesa H.JI. -

Hoocubupck: M3a-so HI'TY, 2017. - http://www.studentlibrary.ru/book/ISBN9785778231252.html
3. Marematuka. Yacte 1 [DnekTponHsbli pecypc]: yueonuk / [lladbapmmuna U. C. - PocToB

u/l; N3n-Bo 0DV, 2017. Pexum JOCTYyTIA:

http://www.studentlibrary.ru/book/ISBN9785927524310.html

4. Marematuka. [IpakTiukym [DnexTpoHHBIH pecype]: yued. mocodue / E.M. ®omunbIX -MHUHCK:

PUIIO, 2017. Pexxum moctyna: http://www.studentlibrary.ru/book/ISBN9789855037027.html

8.2. lonotHUTE/ILHASI JIUTEPATypa

1. 3anopoxer, [.11. PykoBOACTBO K pelIeHHIO 33/1a4 10 MaTEMaTUYECKOMY aHalu3y : ydeOHoe
nocodue. - 7-e u3f. ; crep. - CII6. : Jlans, 2010. - 464 c. : un. - (YueOnuku g By3oB. CriennaibHas
auteparypa). - ISBN 978-5-8114-0912-9: 489-94 : 489-94 . EN1-49;

2. Maremaruka 1 uHpopmaTka : gorn. M-som oOpazoBanus PD B xauectBe yued. moco0. s
nea. By3oB / mox pea. B.Jl. bynaesa, H.II. CredanoBoii. - M. : Beicii. mik., 2004. - 349 c. - ISBN 5-
06-004395-9: 136-27 : 136-27.3H-13; YU-5;

3. Tyran6aes, A.A. OcHOBHI BbIClIel MaTeMaTHKU : yue0. mocobue. - CI16.; M.; KpacHoxap:
Jlanb, 2011. - 496 c. - (Yueb. mans By3oB. Cmen. smt.). - ISBN 978-5-8114-1189-4: 599-94 :
59994 EN-19; YU-1;

4. Kyznenos, JILA. COopHuK 3agaHuil 1O BbICHIEM MareMaTuKe. TWUIOBbIE pacueTsl : y4del.
noco0. - uza. 7-e ; crepeotutn. - CIIO. : Jlanp, 2005. - 240 c. - (YueOnuku ans By30B. CnernuanbHas
mureparypa). - ISBN 5-8114-0574-X: 53-68 : 53-68. YY-15;

S. Tyry6anun, B.H. Teopus Bepostnocreii: non. HMC no matematuke M-Ba oOpa3oBaHus U
Hayku P® B kauectBe yuyeb. moco0. A CTYJEHTOB BY30B, OOYYalOIIMXCSl IO HAaINpaBICHUAM
"Ilpuknannas Marematuka U uHdopmatuka", "MHdpopmanmonnas 6ezonacHocts", "MHpopmaTuka u
BbluKcaUTeNbHas TexHuka", "MHopmanuonnsie cuctemsl”". - M. : Akagemus, 2008. - 368 c. -
(Yuusepcuterckuil yueOHuk. (Cepus "[Ipuxiagnas marematuka u uadopmatuka')). - ISBN 978-5-
7695-4200-8: 260-04, 478-94 : 260-04, 478-94.YU-11,

6. MaremaTrka [DnekTpoHHbIH pecypc] yuebnoe mocobue / C.U. Mcaesa, JI.B. Knay6, E.B.

OpreBa -Kpacnosipck: Cov, 2011. Pexum JI0CTyTIA:
http://www.studentlibrary.ru/book/ISBN978763824056.html
7. Marematuka u uH(popmaTuka [DnIeKTpoHHBIM pecypc]: yueb. mocodue / C.A.

banamosa, U.B. Jlazantok, H.K. Anukuna, H.M. bapanoBa, B.1. Huxtsap. - M.: M3naTenbcTBO
PYJIH, 2009. Pexxum noctyma: http://www.studentlibrary.ru/book/ISBN9785209030508.html

8. Teopus BeposiTHOCTEH U MaTeMaTU4YeCcKasi CTATUCTUKA : TEOPUS BEPOSITHOCTEH [ DIIeKTPOHHBII
pecypc] yuebnoe mocobme / TypesmoBa WD, - M. : MUCuC, 2016. -
http://www.studentlibrary.ru/book/ISBN9785876239150.html

9. Teopuss BepoATHOCTEH M MaTeMaTHYeCKas CTATHCTHKA [DJIEKTPOHHBIM pecypc]
yuebHoe nocobue / E.H. ['yceBa - M: @OJIMHTA, 2016. -
http://www.studentlibrary.ru/book/ISBN9785976511927.html
10. Teopust BeposTHOCTEW [DnekTpoHHBI pecypc]: yueOd. mocobme / bekapeBa H.J. -

Hosocubupck : U3a-so HI'TVY, 2017. - http://www.studentlibrary.ru/book/ISBN9785778231252.html


http://www.studentlibrary.ru/book/ISBN9785927524310.html
http://www.studentlibrary.ru/book/ISBN9785927524310.html

11.  JluckpeTHass MareMaTHKa IJs MPOTPAMMHCTOB [DIEKTPOHHBIN pecypc] ydeb. mocobue /

Xarraptu P. - N3 nanune 2-e, HCIIPaBJICHHOE. -M.: Texnocdepa, 2012. -
http://www.studentlibrary.ru/book/ISBN9785948363035.html
12. MartemaTruyeckasi JIOTUKa U TEOPHUsSl aIrOPUTMOB [DIEKTpOHHBIA pecypc]| : YueOHoe

nocobue / I'ypoBa JIL.M., 3aiineBa E.B. - M: M3patensctBO MOCKOBCKOTO TOCYAapCTBEHHOTO
ropaoro yauBepcurera, 2006. - http://www.studentlibrary.ru/book/ISBN5741804519.html

13. Muckpernas marematuka: [IpakTuueckas quckpeTHas MaTeMaTHKa U MaTeMaTHyecKas
Joruka [DnexkTpoHHbI pecypc]: yued. mocodue / C.D. Tropun, FO.A. AnseB. - M.: ®uHAHCH U
crarucruka, 2012. - http://www.studentlibrary.ru/book/ISBN9785279034635.html
14.  JlocroBepHbIN U IpaBAONOJOOHBINA BBIBOJ B MHTEIUIEKTYaJIbHBIX CUCTEMAX [DJIEKTPOHHBIN
pecypc] yue6. mocobue / Barun B. H., T'onoBuna E. 0., 3aropsuckas A. A., ®omuna M. B.; Tlox
pen. B. H. Baruna, JI. A. [locnenoBa. - 2-¢ usn., ucnp. u gom. - M.: ®UIMATIIUT, 2008." -
http://www.studentlibrary.ru/book/ISBN9785922109628.html

8.3. UnTepHeT-pecypchl, HEOOX0AUMbIE J1JIs1 OCBOCHHS TUCIHMILIUHBI
1. DnexTponno-6ubmmoreunas cucrema (ObC) OO0 «Ilomutexpecypey «KOHCYIbTaHT CTyIeHTa».
URL: www.studentlibrary.ru.

9. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHHUE JUCHUIIJIMHBI (MOYJIA)

VYuebuple aymuropun, OubOmmorexkn AI'Y, UEHTp MOHHMTOpMHTa M ayAWTa KayecTBa
00pa30BaHusl, KOMIBIOTEPHBIE KJIACCHI, MYJIbTUMEIUIHHBIE ayIUTOPHH.

PaGouas mporpaMma AMCUMIUIMHBI (MOAYNS) TPU HEOOXOJMMOCTH MOXKET OBITh
ajanTUpoBaHa sl oOydeHHst (B TOM YHMCIE C NPUMEHEHHEM JUCTAHIMOHHBIX 00pa30BaTENbHBIX
TEXHOJIOTHI) JIUI] ¢ OTPAaHUYEHHBIMH BO3MOXHOCTSMHU 3JI0pOBbs, UHBANUIOB. [[11s1 aTOr0 Tpedyercs
3asBIICHHE OOYYAIONIMXCS, SIBISIOUIMXCS JIMIAMH C OTPAHWYCHHBIMH BO3MOKHOCTSIMH 370POBBS,
WHBaJIMJAaMH, WM WX 3aKOHHBIX TPEACTaBUTENEH U PEKOMEHIAIMH ICUXOJIOr0-MEeIUKO-
nejarornyecko komuccuu. J{nst vHBaMMAOB cojaep:kaHue pabodeld MporpaMMbl JTUCHUILUIMHBI
(Monynsl) MOXKET OINpeNeNsITbCs TakkKe B COOTBETCTBUM C MHIMBHIYaJbHOM MPOTrpaMMOi
peabunuTany UHBaIUAA (IpU HAJIUYUN).
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