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1. Heab n 3axa4M 0CBOCHUS AUCHUILINHBI.

OnHOM M3 LEHTPANbHBIX JAUCHUIUIMH MAaTEMAaTUKU SABISETCA anredpa U ee MPUIIOKEHUs.
Ee anemeHThI U3yuaroTcs, HaulHas CO LIKOJIBHOTO Kypca MaTeéMaTUKH KOHYasi IporpaMMoi By3a.
[maBHBIMM LENSAMH TUCHMIUIMHBI «AJreOpa, reoMeTpusi U TOMOJOTHs», MPErnoJaBaeMoil Ha
IIEPBOM KypC, SIBJIETCSl ME€PBOHAYAIbHOE H3YYEHHE OCHOBHBIX ajIreOpauuecKux CTPYKTYp U
JanpHeimue (GopMHpOBaHUE Y CTYAEHTa anredpandyeckoro aOCTPaKTHOI'O MBILIUICHHS, Tak
HE00XO0IMMOT0 B CBSI3U C IIPOUCXOAALIEH MaTeMaTH3allel BceX oTpaciei 3HaHusl.

IIpu u3ydyeHMn Ha NEpPBOM Kypce AUCLUIUIMHBI «Anredpa, reoMeTpus M TOIOJOTHS»
3aKJIa/IbIBAOTCS M PA3BUBAIOTCS OCHOBBI TAKUX a0CTPAKTHBIX pa3zeioB Kak TEOpUs Py, KOJell,
1OJIe U BEKTOPHBIX MPOCTpaHCTB. CTYNEHT MOJDKEH 3HATh OCHOBHBIE METOABI (hOpMaIH3aIHH,
QITOPUTMU3ALMN W peaIn3allMd YUCICHHBIX, MaTeMaTHYECKUX MOJENEH; JOJKEH BIaJETh
MaTeMaTUYECKUMHU METOJAMU aHajlu3a U CHHTE3a ONTHUMHU3ALMOHHBIX cHUcTeM. Pemenuro
yKa3aHHBIX MTPOOJIEM CIIOCOOCTBYET AUCHUILINHA «ANTeOpa, TeOMETPUS U TOMOJIOTHSI.

Henu oucyunnunvl:

* oJTy4eHue 0a30BbIX 3HAHUM 110 aliredpe: onpeAeaIuTeNn, MaTpUYHas ajnredpa 1 pelieHne CUCTeM

JUHEWHBIX YpPaBHEHUI, KOHEUHOMEpHbIC JIMHEHHbIE MPOCTPAHCTBA U JMHEHHBIE ONEPATOPHI,

OCHOBHBIE CTPYKTYpbl COBPEMEHHOM anreOpsbl, OMIMHENHBIE U KBaIpATUYHbIE (DOPMBI;

* [I0JIy4E€HHUE 3HAHUN 110 TEOMETPUH;

* (hpopMmHpoBaHME YMEHHMM M HABBIKOB IO MCIIOJH30BAaHUIO JIOTMUECKOTO arrapara B Ipolecce

00y4eHUs;

* [IOJTyYSHHE MPECTABICHHS O MPOOIeMax 000CHOBAHUSI MATEMATHKH;

* pa3BUTHE JOIMUYECKOTO MBIIIICHHS;

*opMHpOBaHUE  MCCIENOBATEIBCKUX  YMEHMH  OOIIEHAy4HOro,  CIEHUaTIU3UPOBAHHOIO

MaTeMaTHYeCKOro U METOIMYECKOI0 XapaKTepa;

*opMHpOBaHUE HABBIKOB BIIAJICHUS COBPEMEHHBIMHM METOJIAaMH aHajIM3a HAyYHOW M Hay4yHO-

METOUYECKON JIUTEPATYPHI.

3adauu oucuuniumnsl:

® 3aJ10)KUTh OA30BbIe 3HAHUS, HEOOXOAUMBIE JJIi OCMBICIIEHUS! MATEMaTUYECKUX U AUCLUILINH;

® YCBOEHME CTYJIEHTAaMHU OCHOBHOT'O TEOPETHYECKOI0 MaTepuasa Kypca;

e BJIaJIcHHE aOCTPAaKTHBIMHU MPHUEMaMU IIOCTPOEHUS AJIreOpandecKiX CTPYKTYp C 3aJaHHON
CHCTEMOM onepanui;

e BJAJICHHE aNTeOpOil MaTpPHII;

e cB00OOJIHOE OOIIEHUE CTYIEHTOB C JTMHEHHBIMU POCTPAHCTBAMH U UX IPe0OPa30BaHUSIMM;

e BJIJICHHE 3HAHUSIMMU 110 KBapaTUYHBIM (hopMaM;

e 3HAHME TEOPUHU KPUBBIX U MOBEPXHOCTEHN BTOPOrO MOPSIKA;

® YCBOCHME CTyJEHTaMH MPOCTEUIINX 3a/1a4 AHAJTUTHYECKON T€OMETPUH;

e chopMHpPOBATh YMEHHs MPHUMEHATH MOJYyYEHHbIE 3HAHUS Ul PEIIeHUs aaredpanyeckux U
TEOMETPUUYECKUX 3a7ay;

e chopmHupoBaTh HABBIKM MaTEMAaTUYECKOTO MOJETUPOBAHUS MBICIUTEIBLHOTO Ipoliecca B
Pa3INYHBIX MPEMETHBIX 00JaCTAX;

e crnocoOcTBOBaTh ()OPMUPOBAHMIO HABBIKOB pabOThl C y4yeOHOM, HAayyHOM U HaydHO-
METOJANYECKON JTNTEpaTypoil;

® J1aTh NPEJCTABIECHUE O COBPEMEHHOM COCTOSIHUU HayUHBIX UCCIIEOBAHUN B 00JIaCTH aareopbl
U COMPSKEHHBIX € HEll 00s1acTAX 3HaAHUH.



2. Mecro mucuuniaunbl B crpykrype OIIOII BO
JucuurumHa —«Anrebpa, TEOMETpHsT M TONOJOTHs»  SBISETCA  JUCIUILTUHON
oOsi3arenbHoi wactu bioka 1 (51.0.04.02) ocHOBHOW 00pa3zoBaTeabHOM NPOrpaMMbl I10
Hanpasienuto noarotrosku 09.03.01 Mudopmarnka u BEIYUCIUTEIbHAS TEXHUKA. Ee
BKJIIOYEHHE B yU4EOHBII IUIaH C IEPBOr0 CEMECTpa MEPBOro Kypca onpesessiercs TeM GakTopoM,
YTO C Kypca BbICIIEH anreOpbl U aHATMTUYECKOW I'€OMETPHM HAYMHAETCs MaTeMaTH4yecKoe
00pa3oBaHUE M0 JPYTUM JUCLUIIIMHAM.

3. TpebdoBanus K pe3yjbTaTaM OCBOCHHS COAEPKAHUS TUCIUTLIMHBI.

B coBokymHOCTH ¢ qpyrumu quciuruimHamu npodust «[IporpaMMHoe obecrieueHue cpeacTs
BBIYMCIIUTEILHON TEXHUKU H aBTOMATU3UPOBAHHBIX CUCTEM» JIUCIHUILINHA «AJredpa, reoMeTpust
¥ TOTIOJIOTHS) HallpaBJicHa Ha GopMUpOBaHUE oouenpogheccuonanvhoii komnemenyuu (OI1K)
B cootBerctBu PI'OC BO 3++ u OIIOIl BO mno nanpaenenuto mnoaroroBku (09.03.01
NudopmaTrka v BEIYUCIUTEIbHAS TEXHUKA (KBaTM(PUKAIUs (CTETICHBIO) «OaKajlaBpy):

Cnoco0eH MNpUMEHSITh ECTECTBEHHOHAy4YHble M OOIICHH)KEHEPHbIE 3HAHMS, METOIbI
MaTEeMaTUYeCKOTO aHadnu3a M MOJAEITUPOBaHUS, TEOPETUYECKOr0 U OIKCIEPUMEHTAIBHOTO
uccienoBanus B npodeccuonanbHoi aearenabHoctu (OIK-1).

WNunukatopsr noctmxenus kommerenuuu OITK-1:

- CIOCOOEH OCBOUTH OCHOBBI BbICIIEH MaTeMaTUKH, (U3UKHU, OCHOBBI BBIYMCIUTEIIHHON
TEXHUKU U nporpammupoBanus (OITK-1.1);

- CHocoOeH pemarh CTaHAAPTHBIC NPOPECCHOHANBHBIE 3aJa4yd C MPUMEHECHUEM
€CTECTBEHHOHAYYHBIX U OOIENHKEHEPHBIX 3HAaHUHN, METOJ0B MAaTEMAaTHUECKOIr0 aHallu3a U
MoaenupoBanus (OIIK-1.2);

- crnoco0eH MPUMEHHUTh HaBBIKH TEOPETUYECKOTO M IKCIIEPUMEHTAIBHOTO UCCIIEIOBAHUS
00BekTOB npodeccruonanbHo AestensHoctu (OIIK-1.3).

B pe3ynbrare ocBOEHUS JaHHOM NUCHUIUIMHBI O0YYaroMics JOIKEH:

3HaTBh: OCHOBHBIE TOHATUS W pPE3yabTaTbl MO anreOpe (Teopus MaTpHl], CUCTEMBI
JMHENHBIX ypaBHEHUH, JIMHEIHbIE MPOCTPAHCTBA U JIMHEWHbIE MPeoO0pa3oBaHUs, COOCTBEHHbBIE
BEKTOPbl U COOCTBEHHbIE 3HAUECHUS, KBaJpaTUUYHbIE (POPMBI, OCHOBBI TEOPUHU TPYII U KOJIEL);
IpOCTENIINEe NOHATUS aHATUTUYECKON M JudQepeHInanbHOi reoMeTpuu (BEKTOPHI U Ollepalun
HaJ HUMH, CKaJIIPHOE U BEKTOPHOE NPOU3BEACHHUE BEKTOPOB, MpsIMas JIMHUS Ha IUIOCKOCTH U B
IPOCTPAHCTBE, IUIOCKOCTh B MPOCTPAHCTBE, HOpPMaldb U OMHOpPMaib, KPUBH3HA M Kpy4yeHUE
TUIOCKOM KPUBOH).

YMerb: pemaTh CHUCTEMBl JIMHEMHBIX YPaBHEHMM, BBIYMCIATH ONPEAECIUTENH,
KAHOHMYECKHUI BUJ MaTpPHUIl JMHEHHBIX ONEPaTOpOB, IPOBOJAUTH ONEPALMM HAJ MAaTPULAMU U
HaxOJIUTh UX PAHT, PEIIaTh 3a/1a4M aHATUTHYECKOM IeOMETPUM Ha IUIOCKOCTH U IIPOCTPAHCTBE,
KJIaCCU(UIIMPOBATh alredpandeckue CTPYKTYpbl, BBIYUCIATH 0a3MC U pa3MEpPHOCTh JTMHEHHOIO
IIPOCTPAHCTBA, IPOBOJAWTH OINEPALUN HAJX JUHEHHBIMU IOANPOCTPAHCTBAMHM,  HAXOJHWTh
KaHOHWYECKHH W HOpPMAaJbHBIA BUJ KBaJpaTUYHBIX (POPM, HAXOAUTh COOCTBEHHBIE BEKTOPHI U
COOCTBEHHBIE 3HAUEHUS TMHEWHOTO IPe0oOpa30BaHus, BEIUUCIIATh KPUBU3HY U KpyUEHUE KPUBBIX.

Buaaners: MeronamMu JUHEWHOM anreOpbl, aHATUTUYECKOH Te€OMETpUH, MAaTeMaTHYeCKOro
aHanmu3a A M3Y4YEeHUS TeOMETPUUYECKHX CBOWCTB (UIyp Ha IUIOCKOCTH M B IPOCTPAHCTBE,
arapaToM TEOPUHU KPUBBIX U IIOBEPXHOCTEM.



4. CopepxaHue H CTPYKTYPa AHCHUTIIHHBI

Tabauua 1. Codeporcanue oucyuniunvt «Aneebpa, ceomempus u monoaousny, nepeyetsb
OYEHOYHBIX CPeOCmE U KOHMPOIUPYEMbIX KOMNemeH YUl

Ne HaunmenoBanmue Conep:xanue pazaena Koxa konTtpo- dopma
m\n pa3aena JUpyeMOoi TeKyIero
KOMIIeTEeHIIM U KOHTPOJISI
(UJ1M ee 4acTH)
1 2 3 4 5
| 1 cemecTp

1 | AnreGpanueckue bunapnas anrebpanveckas OIIK-1 K, KP, PK, T,
CTPYKTYPBI C OJHOW W | omepauus. ['pymbl, Koibla, MOJsA U YO
JIBYMsI OMHApHBIMU | UX CBOMCTBA.
onepanusimMu.

2 | Teopus mMarpull. | Marpuibl. Onepanuu HaJl OIIK-1 K, KP, PK, T,
IlepecTtanoBkH U | MaTpULIAMHU. CsoiicTBa. YO
MTOJICTAHOBKH. Ornpenenenue MePECTaHOBKH.

Teopema 0 umclie MEPECTAHOBOK.
YerHocTh nepecraHoBKU. MHBEpCus
Y TPAHCMO3UIIUS B MEPECTaHOBKAX.
Onpenenenue IIOJICTAHOBKH.
YMHOXEHHE IIOJICTAHOBOK U €€
cBoiicTBA. JleKpeMeHT.

3 | Cucrembl nuHelHBIX | Knmaccudukamus  CJIIY.  Meton OIIK-1 K, KP, PK, T,
ypaBHenut (CJIY) wu | ['aycca. Cucrembl KpamepOBCKOTO YO
METOJIbI uX peuieHus. | tuna. @opmyna Kpamepa.

4 | Teopus Onpenenurenu: OIlpelIcIIEHUE, OIIK-1 K, KP, PK, T,
onpenenuTenei. CBOMCTBA W METOJbI BBIYMCICHUS. vO

MuHopsl u anredbpanveckue
nornonHeHus. Teopema Jlarutacca.
Teopema 00 oTpezieNnuTene
npousBeneHus Matpuil. OOpaTHas
MaTpHIia.

5 | Jluneiinas JIuHeliHO 3aBUCHMas M JHUHEWHO OIIK-1 K, KP, PK, T,
3aBUCUMOCTb. HE3aBUCUMasi COBOKYITHOCTb CTPOK yO
Hccnenosanune CIIY. (cTon0O1OB). Panr MaTpPHIBI.

Teopema. MeTonbl  BBIYUCIEHUS
panra wmartpunbl. OOmas cxema
HCCIENOBAaHUS CHCTEM JIMHEHHEBIX
ypaBHeHui. Teopema Kponekepa-
Kamnenu.

6 | Bexropnas anrebpa. Cuctembl KoopauHAT. BekTopsl, OIIK-1 K, KP, PK, T,

onmepauuu Haa HuMu. Cucrema vO

BEKTOPOB. JIMHENHAsI 3aBUCUMOCTb.
Panr u 6a3uc cucTeMbl BEKTOPOB.

CkansipHoe, BEKTOPHOE u




CMCIIaHHOC MMPOU3BCACHUC

BEKTOPOB.

JIuneitHoe
MIPOCTPAHCTBO u
JIMHEHOE
npeoOpa3oBaHue
BEKTOPHBIX
MIPOCTPAHCTB.

JIluneitnoe (BeKTOpHOE)

MIPOCTPAHCTBO. bazuc u
pasmepHocts.  Omepauuu  Hax
MOANPOCTpaHCTBaMU.  EBKINI0BO
npoctpancTBo. OpTOroHajdbHBIE U
OPTOHOPMHPOBAHHBIC 0a3uCHI.
Marpuna JIMHEHUHOT O
npeoOpa3oBaHuUs. CoOcTBEeHHBIE
3HAYEHUSI U COOCTBEHHBIE BEKTOPHI

JUHEHHOro Mpeodpa3oBaHusl.

OIIK-1

K, KP, PK, T,
YO

KBanpaTuunbie
(hOpMBL.

KBagpatuuneie QopMmbl, paHr u
[IpuBenenue
hopmbl K

MaTpHIia.
KBaJpaTUYHOMN
KaHOHMYECKOMY U HOPMaJIbHOMY
BH]LY. Meron
ITonoxuteabHO

Jlarpanxa.
OIpe/IeJICHHbIE

(bopMmBL.
unepuuu. Kpurepuit CunbBectpa.

KBaJJpaTUYHBIC 3akoH

OIIK-1

K, KP, PK, T,
YO

[Ipsimast ¥ TIOCKOCTH B
MIPOCTPAHCTBE.

[enenne  orpe3ka B JaHHOM
oTHouIeHUH. [Ipsmas Ha MIIOCKOCTH.
PasnuuHble  BHABI  ypaBHEHUSA
IIPSAMOM Ha IUIOCKOCTU. Paccrosinue
OT TOYKM J0 IpsMoH. B3ammHoe
ABYX
YpaBHeHHE NPSIMOM U IIOCKOCTH B

PacCIioJIOKCHHE MMpsAMBIX.

IIPOCTPAHCTBE. B3anmHuoe
pacroJioKeHue
npsAMon |

IIJIOCKOCTEM B IIPOCTPAHCTBE.

TBYX
IUIOCKOCTH,

MMpsAMBIX,
JIBYX

OIIK-1

K, KP, PK, T,
YO

10

JIuHuM ¥ TOBEPXHOCTH
BTOPOTO MOPSAKA

Onnurc, runepboa, napadona u ux
KaHOHWYECKHE YpPaBHEHUS, BBIBOI.
Ob6uree

Knaccugukanus I1BI1.

YpaBHEHHE.

OIIK-1

K, KP, PK, T,
YO

11

DJIEMEHTHI TOIIOJIOTHH.

IInockue ¥  IPOCTPAaHCTBEHHBIE
kpuBble. Hopmanb, OuHOpMaisb,
KpUBU3Ha M Kpy4Y€HUE IUIOCKOH
KPHUBOW. DJIEMEHTHI TOIOJIOTHH.

OIIK-1

K, KP, PK, T,
yO

B rpade 5 mnpuBonsATcs muiaHupyemble (OpPMBI TEKYLIETO KOHTPOJIS:

BBITIOJIHEHUC

KoHTposbHOU paboThl (KP), komnokBuym (K), pyoexnsiii koutpons (PK), tectuposanue (T),
yctHbIl ompoc (YO).

Ha nzyuenue kypca orBoaurcs 108 gacos (3 3.e.), U3 HUX: KOHTaKkTHas padora 34 4., B ToM

7

qucie JeKIHMOHHBIX — 17 4acoB; NpaKTUYECKUX (CEeMHMHApCKHX) — 17 YacoB; camocTosTeNbHAs
pabota cryzneHTa 47 4acoB; 3aBepIIAETCS K3aMEHOM (27 4acoB).




CTpyKTypa M CUUILIHHBI

Taéauua 2. O6was mpyooemxocms oucyuniunvl cocmagisem 3 3.e0.(108 uacos)

TpyaoeMKOCTb, 4acOB / 3a4€THBIX €AMHHUIL
Bun paGotsl
I cemectp BCETO
O01mas Tpy10eMKOCTh (B 4acax) 108 108
KonrakTHasi pa6ora (B yacax): 34 34
Jlexyuonnvie sanamus (J1) 17 17
Ilpakxmuueckue 3auamus (113) 17 17
Cemunapckue 3ansmus (C3) He npedycmompenwt | He npedycmompensi
Jlabopamopuwie pabomul (JIP) He npedycmompenwt | He npedycmomperwi
CamocrosiTesibHas pabora (B yacax), B TOM 74 74
4ucJe KOHTAKTHasi padora:
PacuetHo-rpaduueckoe 3aanue He npedycmompenvl | He npedycmompenvi
Pedepar (P) He npedycmompenwt | He npedycmompenwi
Occe (9) He npedycmompenwvl | He npedycmompenvl
Konrponbnas padora (KP) 12 12
CamocTosiTeNbHOE H3YUEHHE Pa3/IeTIoB 35 35
Kypcosoii mpoekT (KII), kypcoast pabora (KP) He npedycmompena | He npedycmompena
[ToaroroBka U MPOX0OKAECHUE TPOMEKYTOUHOM
aTTeCTaluu 27 27
Bujx npomexyTo4HOI aTTecTallNK JK3aMeH JK3aMeH

Taoauua 3. Jlekyuonnvie 3anusamus

Ne Tema
n/n
1 cemecTp
1 Anrebpanyeckue CTPYKTYPHI C OJHOM U ABYMs OMHAPHBIMH OTMEPALUSIMH.

Llenv u 3a0auu uzyuenus memuvl — 1aTh ONPEIEICHUS MOHATUIN TPYIIIbI, TOATPYIIBI, a0esIeBOi
IpYyMIbl, KOJbIA, JEIUTEIeH HYIIs B KOJIbLIE, TOJIS U XapaKTepUCTUKH nosist. [IpuBectu nmpumMepsl.

2 Teopusa marpun. [lepecTaHOBKH U ITOACTAHOBKH.

Lenv u 3a0auu uzyuenus memvl — U3y4UTh MAaTPUILIBI U ONEpALlMU HaJ HUMHU, OOpaTHasi MaTpHIL..
O003HauNTh CBOMCTBA, KOTOPBIMH 00Ja/lalOT ONepaluu Haja MaTpuuamu. JlaTe ornpenesneHus
MOHATUN NEPECTaHOBKA, MOACTAHOBKA, MHBEPCHUS B IEPECTAHOBKE, TPAHCIIO3ULIMS, YETHOCTS,
YMHOKEHHE IOJCTAHOBOK, IEKPEMEHT, IUKINYECKas MOACTaHOBKAa. Hay4uTs pemars mpumepsl
10 TAaHHOU TEME.

3 Cucremsl nuHeHbIX ypaBHeHUH (CJIY) u MeToAbl UX pelIeHus.
Lenv u 3a0auu uzyuenus memvl — N3yduTh MeTo[ ['aycca u ¢popmynsl Kpamepa nis HaxoxaeHus
pelIeHns cucTeMbl. PaccMOTpeTh MaTpUUHBIM METO/T PEILIEHUS! CUCTEM.

4 Teopus onpenenurenci.
Lenv u 3a0auu uzyuenuss memvl — BBECTH IOHATHE ONPENEIHUTENs n-TO MOPsSAKA, MUHOPBI U
anreOpandeckue JonoaHeHus. M3yuutsb CBOICTBa ompenenauTens. PaccMoTpeTs MeTozbl

BBIYHCIICHUA OHpGI[CJ'IHTCJ'ICﬁ BHICIIMX cTerneHel. Iloka3aTe Ha mpumMcepe.

5 JIunetinas 3aBucuMocTthb. MccnenoBanue CJIY.
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Lenv u 3a0auu uzyuenus memsl — M3ydnuTh Kputepuit comectHocT CJIY (Teopema Kponekepa-
Kanemnnu), ognopoausie CJIY u ¢pyHaaMeHTanpHyl0 cUcTeMy pemieHuid onHopoaHoi CIIY, a
TaKXke cxeMmy uccienopanus cucteM. ChopMyIMpoBaTh U 10Ka3aTh TEOPEMY O YHCIIE PEIIeHUi
OCP

Bekrophast anrebpa.

Llenv u 3a0auu u3zyuenuss memvl — WU3IYyYUTh MOHSATHS BEKTOPHl W OMNEpalMU HaJ HUMH,
KOJUIMHEApHbIE U KOMIUIAHAPHBIE BEKTOPA, PaBHbIE BEKTOPHI U JUIMHA BEKTOpa. BBecTH NoHATUS
CKQJISIPHOTO, BEKTOPHOTO U CMEIIAHHOTO IPOW3BEICHHS BEKTOPOB M €ro CBOWCTBA. BbIBeCcTH
dbopMyIy U HAXO0XKJIEHUS! CKAJIIPHOTO, BEKTOPHOTO M CMEIIAHHOTO MPOU3BEICHUS BEKTOPOB B
KOOpIWHATHOW opMe. BBeCcTH MoHsATHE TPAaBO TPOUKH.

JIuHEHOE MPOCTPAHCTBO U JIMHEHHOE MpeoOpa3oBaHe BEKTOPHBIX MPOCTPAHCTB.

Llenv u 3a0auu uzyuenuss memvl — 0ams OnpeoeieHue IUHeUH020 npocmpauwcmaea, bazuca u
pasmepHocmu  IUHEeUH020 NPOCMPAHCMed, JUHENHO020 Npeobpazo8anus, onepayuu Hao
JIUHEUHBIMU NPOCMPAHCIEAMU U ONepamopamu, OpPMO2OHANbHbIN U OPMOHOPMUPOBAHHDIN
gexmop u bazuc. /lamv meopuio Esxnuoosa npocmpancmaa.

KBangparuunbie GOpMBI.

Lenv u 3a0auu u3zyuenusi memwvl —IaTh OIpPEAEICHUE IOHATHSA KBaJIpaTHYHON (OpMbI, ee
KaHOHWYECKHI U HOPMaJbHBINA BUJ. HaydnTh MPUBOANTE CUCTEMY BEKTOPOB K TJIaBHBIM OCSIM U
peuIats 3a/laHus 10 TaHHOH TeMe.

[IpsiMast ¥ MJIOCKOCTh B IPOCTPAHCTBE.

Lenv u 3a0auu usyyenus memsi — U3y4UTh Pa3IMYHbIC BUJIbI YPaBHEHHUS MPSIMON Ha IIIOCKOCTH U
IIJIOCKOCTH B MPOCTPAHCTBE, & TAKXKE OTKJIOHEHHWE TOYKH OT MPSAMOU U OT IUIOCKOCTU. BeiBecTn
YCJIOBHE MapauIeIbHOCTH W TEPHEHAUKYISPHOCTH TPSMBIX Ha TJIOCKOCTH U TUIOCKOCTEH B
MPOCTPAHCTBE, YroJl MEXKIY MPSIMBIMH B TMPOCTPAHCTBE M IUIOCKOCTSIMH, a TaK¥Ke YCJIOBHS
MapajuIeIbHOCTH U MEPIICHIUKYIIPHOCTH.

10

JIMHUM 1 TOBEPXHOCTU BTOPOTO MOPSIKA.
Lenv u 3a0auu uzyuenus memvr — n3ydants KBII u [IBII, ux nuBapuantsl u tunsl. Hayuuts
npusBoauTh KBII n I1BII k kaHOHHYeCKOMY BULY.
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DnEeMEHTHI TONOJIOTHH.

Lenv u 3a0auu uzyuenus memvl — BBECTU OCHOBHBIE TTOJI0KEHUSI TEOPUU TOMIOJIOTUUH, & UMEHHO
IJIOCKHME U MPOCTPaHCTBEHHbIE KpuBble, HopMank, OuHOpManb, KpUBU3HA U KPyUEHUE MIOCKON
KpPUBOH. DJIEMEHTHI TOTIOJIOTHH.

Tabnuna 4. [Ipakmuueckue sanamus

Ne Tema
n/n
1 cemecTp
1 Onpenenurens 2-ro ¥ 3-ro NOPSAKOB.




Matpuusl. Onepanuu Hag Matpuiiamu. CBoicTBa onepanui.

3 IIepecranoBku. YetHnocts. MHBepcus. TpaHcro3unus B IEpeCTaHOBKE.
4 [ToncranoBku. YUeTHOCTh. Y MHOXKEHUE MTOACTAaHOBOK. CBoMCTBA. [lekpemeHT
5-6 Mertonst pemienus CJIY: meton [aycca, hopmyibsr Kpamepa.
7-8 Onpenenurens n-ro nopsiaka. CoiicTBa. MHUHOPHI U anredpanveckue J0MOTHEHUS.
9-10 MeTo/1b1 BEIYMCIIEHUS ONPEICTUTENCH BBICIINX MOPSIKOB.
11 OOparHas MaTpHIla U CIIOCOOBI €€ HaX OXKIACHUSI.
12 MaTpu4HbIl c1TOCO0 PEIICHHS CUCTEM JIMHEHHBIX YPaBHCHUM.
13 Jlunelinas 3aBUCHUMOCTb COBOKYITHOCTH CTPOK (CTOJIOIIOB).
14 Panr maTtpuiel. MeToibl BBIYMCICHUS paHTa MaTPUIIbI.
15 HccenenoBanue cuctem JIMHEWHBIX ypaBHeHHN. Teopema Kponekepa- Kanemm.
16-17 | Onnoponubie cuctembl. dyHmpaMmeHTanbHas cucrema pemenuid (OCP).
18 BexTops! u onepanuu Hag HUMH. JluHeliHas 3aBucumocTts. CBOMCTBA.
19 PaHnr u 6a3uc CUCTEMBI BEKTOPOB.
20 CkansipHoe Npou3BeIEHUE BEKTOPOB.
21-22 | BekTopHOE 1 CMEIIaHHOE TPOU3BEACHNE BEKTOPOB.
23-24 | JluneiiHoe apupmeTnyeckoe MpocTpaHCTBO. JIuHeitHoe (BeKTOpHOE) mpocTpaHcTBo. basuc u
Pa3MEpHOCTb.
25 [ToanpocTtpancTBo. Cymma u nepeceuenue noanpoctpancts. @opmyna ['paccmana.
26 EBknnnoBo mnpoctpaHcTBo. OpTOroHajbHblE U OpPTOHOPMHUpOBaHHble Oaszucel.  Ilpomecc
OpPTOTOHAJIN3ALINH.
27-28 | Ilpsmas Ha mockocTu. Pa3nuuHble BUIBI ypaBHEHUS NPSIMON Ha IUIOCKOCTH. PaccTosiHue ot
TOYKH JI0 IPSMOM.
29 [TnockocTh B mpocTpaHcTBe. Pa3nuunble ypaBHEHUS MII0CKOCTH.
30 Yroa Mexy IIOCKOCTAMU. Y CJIOBHS MApaJIEIbHOCTH U NMEPIEHINKYISIPHOCTH TJIOCKOCTEH.
31 IIpsmasgs B mnpocrpanctBe. [Ipsmas u 1IockocTh B IHpocTpaHcTBe. KaHoHMYeckoe u
napaMeTprUuecKue ypaBHEHHUS MPSIMOM.
32-33 | OKpyXHOCTb, JIIMIC, NMapaboia u runepdona. KaHoHnueckoe ypaBHEHHUE, SKCLIEHTPUCHTET,
TUPEKTPUCH U (DOKYCHI.
34 [ToBepxHoctu Broporo nopsiaka (I1BIT). O6mee ypaBuenue. Hekoropsie Buast [1BI1.
Tadauua 5. Jlabopamopmuvie pabomol no oucyuniune (MO0y0) — He NPedyCMOMpPeHbl
Tadauua 6. Camocmosmenvroe uzyuerue pazoenos OUCYUNIUHDL.
Ne Bonpocsl, BBIHOCHMBIE HA CAMOCTOAITEJIbHOE H3y4YeHHe
n/n

10




JluneliHoe peoOpa3oBaHNe BEKTOPHBIX MPOCTPAHCTB. MaTpuia JTMHEHHOro mpeoOpa3oBaHusl.

CoOcTBeHHBIC 3HAUCHHSI U COOCTBEHHBIE BEKTOPHI IMHEHHOTO NMPeoOpa3oBaHuUs.

KBanpatuunsie popmbl, panr u Matpuna. [IpuBenenne kBagpaTuaHoi (OPMBI K KAHOHHYECKOMY
1 HOpMaJIbHOMY Buy. Meron Jlarpanxka.

[TonoxkurenpHO orpeieleHHbIe KBaApaTHuHble (hopMbl. 3akoH nHepuu. Kputepuii Cunbpectpa.

Bunapnas anreGpandeckas onepanus. I pynmsl, KOJbIa, OIS U UX CBOWCTBA.

[Tnockue u mpocTpaHCTBEHHBIE KpuBbie. Hopmaib, OMHOpMaIb, KpUBHU3HA U KPYUYEHHUE TIIIOCKOM
KpUBOH. DJIEMEHTHI TOMOJOTHH.

CBolicTBa pelleHUd OAHOPOAHBIX cHUCTEM. CBsA3b MEXKIYy PpEUIEHUSIMH OJHOPOAHBIX H
HEOJHOPOJHBIX CUCTEM.

TpI/I OCHOBHBLIC 3aJI1a4l aHAJIUTUYECKOMN reoOMCTpHU Ha IJIOCKOCTU: ACJIICHHUC OTPC3Ka B JaHHOM
OTHOIICHUHU, PACCTOAHHUC MCKIAY JABYMS TOYKAMH, YPABHCHHC HpHMOﬁ HpOXOI[fIH.[CI\/'I qcpe3 aBC

TOYKH.

S. OueHo4HbIC MATEPHAJIBI VI TEKYIIEro U Py0eKHOr0 KOHTPOJISI yCIIeBaeMOCTH U
NPOMEKYTOUHOM aTTecTAlNU

Koneunsimu pe3yiibTaTaMu OCBOCHUA IIporpaMmbl JUCIHITIINHBI SABJIIFOTCA
C(i)OpMI/IpOBaHHHe KOTHUTUBHBIC NCCKPUIITOPBI «3HATH», KYMCTb», «BJIAACTH», PACIIUCAHHBIC 110
OTACIBHBIM KOMIICTCHIUAM. CDOpMI/IpOBaHI/Ie OTHX ACCKPUIITOPOB IIPOHUCXOAUT B TCUCHUC BCCTO
CEMCCTpPaA I10 9TallaM B paMKax pPas3JIM4HOIro BUJa 3aHSATHH M CAMOCTOSITEIILHOM pa6OTBI.

B xone HU3YUCHUA NUCHUILINHBI IPCAYCMAaTPUBAOTCA mekymuﬁ, pyﬁeJICHblﬁ KOHmMpoOJib u
npomexcymouHnan ammecmauu.

5.1. Ouenounvie mamepuanvt 014 MeKyuie20 KOHMPOA.
Lenv mekyweco koHmpos — OUEHKa Pe3ylbTaTOB pabOThl B CeMeCTpe U oOecreueHue

CBOEBPEMEHHOM 00paTHOM CBA3M, /U KOPPEKIMH OOyueHHs, aKTUBU3ALUU CAMOCTOSTEIbHON
paboTbl oOyuatomierocs. OOBEKTOM TEKYLIEro KOHTPOJS SIBISIOTCS KOHKPETH3HUPOBAHHBIE
pe3ynbTathl 00yueHus (yueOHbIe JOCTHXKEHUS) IO JUCITUIINHE.

Texywuti Konmpoab YCIEBAEMOCTH — KOHTPOJIb, OMPEACISIONINN KauyeCTBO, TIIyOUHY,
o0beM yCBOEHMsS 3HaHMM Kaxjgoro paszgena. OcyliecTBiseTcsl MpenojaBaTesieM B XOJe
MOBCEHEBHON Y4eOHOW padOThl M OOECIEUYMBACT OIEHWBAHHME XOJla OCBOCHHUS JUCITUTUIMHBL
@opMBl MPOBEIEHUS TEKYLIEro KOHTPOJSA: TPOBEPKAa BBINOJHEHUS JOMAlIHUX 3aJlaHuUl;
IPOBE/IEHUE KOHTPOJIBHBIX M TECTOBBIX PabOT C LENbIO MPOBEPKH NMPAKTHMUECKUX yYMEHHUIl 1o
OTJIEIIbHBIM TE€MaM; OTBEThl Ha TEOPETHUYECKHE BONPOCHI HA NMPAKTUYECKOM 3aHATUHU, PEIICHUE
MPaKTUYECKUX 3aJa4 U BBINOJHEHUE 3aJaHWl Ha MPAKTHUYECKOM 3aHATHU. OlEeHKa KauecTBa
MOJrOTOBKM HAa OCHOBAaHUM BBINIOJIHEHHBIX 3aJJaHUM BeleTCs MpernojaBareiaeM (¢ o0CyKIeHUEM
pe3yNbTaToB), OaJljIbl HAUUCIISAIOTCS B 3aBUCUMOCTH OT CJIOKHOCTH 331aHUS

5.1.1. Bonpocbt no memam Oucyunaunwvl «Anzedopa, zeomempus U MONOJIOZUA)

(konmpoaupyemas komnemenuus OIK-1)

Tema 1. Annredpandeckue CTpyKTYpbI € OJHOM M ABYMsl OMHAPHBIMH ONlEPALUSIMH.
1. bunapnas anre6pandeckas onepauus. [ pynmsl.
2. Konpno, noakonsuo. JlenuTenu HyJid B KOJbLIE.
3. ITons u ux cBoiicTBa XapaKTEpUCTUKA MTOJIS.
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Tema 2. Teopust maTpuu. IlepecTaHOBKY U NOACTAHOBKH.

4. Martpuupl. Onepanuu Haj MaTpuiiamu. CBOMCTBA omneparuii.

5. OmnpeneneHue NepecTaHOBKU. Teopema O 4yuciie NepecTaHOBOK. UETHOCTh NEPECTaHOBKHU.
WHBepcus U TpaHCIIO3ULIMS B IEPECTAHOBKAX.

6. OnpeneneHye MOACTaHOBKU. Y MHOXKEHHE MTOICTAHOBOK U €€ CBOICTBaA. JleKpeMEHT.

Tema 3. Cucremsl JuHelHbIX ypaBHeHuil (CJIY) u MeToaBI HX pelieHHs.
7. Knaccudukamus CJIY. Meton ["aycca.
8. Cucremsl kpamepoBckoro tuna. opmyna Kpamepa.

Tema 4. Teopus onpenenuTesei.
9. Onpenenurenu: onpeneaeHue, CBOMCTBA U METO/Ibl BEIYUCIICHHUS.
10. MuHOpBI 1 anredpandecKue J0MOTHEHUS.
11. Teopema Jlannacca.
12. Teopema 00 omnpeaenuTesie MPOU3BEICHUS MATPHIL.
13. O6parHast maTpuia Y CIoBHE €€ CYIIECTBOBAHMS U METO]T HAX 0K ICHUS.

Tema 5. JInneitnas 3aucumoctb. UcciaenoBanue CJIY.

14. JluneiiHo 3aBucCUMasi M JIMHEHHO HE3aBHCHMAas COBOKYIHOCTh CTPOK (CTOJOIIOB).
CsoiicTBa.

15. Panr matpunbl. TeopeMa o panre MaTpuiibl.. MeTObl BEIUKMCICHHS paHTa MATPULIBL.

16. OOmasi cxemMa HCCIEIOBaHUS CUCTEM JUHEHHBIX ypaBHeHuil. Teopema Kpomuekepa-
Kanenu.

17. OgaopoaHsblii cuctembl. CBONCTBA PEILICHUIO OJHOPOIHBIX cucTeM. DyH/1aMeHTalbHas
cuctema pemenuto (PCP)

Tema 6. BekTtopHnas anreopa.
18. Cucremsl koopauHat. BekTopsl, onepauyu Haj HUMH. CBOHCTBa oneparuii.
19. JIuneinas 3aBucuMocTb. CBOKCTBA.
20. Panr u 6a3uc CUCTEMBI BEKTOPOB.
21. CkanspHoe, BEKTOPHOE U CMEIIAHHOE ITPOU3BEACHUE BEKTOPOB.
22. CxansipHOe, BEKTOPHOE M CMEIIaHHOE ITPOU3BEICHNE B KOOPJAMHATHOU (hopme.

Tema 7. JInneiiHOe NPOCTPAHCTBO U JIMHeliHOe NIPeodpa3oBaHHe BEKTOPHbBIX MPOCTPAHCTB.
23. JInuneliHOEe (BEKTOPHOE) IPOCTPAHCTBO. ba3znuc M pa3MepHOCTh TMHEMHOTO IIPOCTPAHCTBA.
24. TloanpocTpancta. Onepanuu Haja noAnpocTpancTBamu. @opmyina ['paccmana.

25. EBxknunioBo npocrpanctso. HepaBencTBo Komu-byHsikoBckoro.

26.0pToroHaibHbIE U OPTOHOPMUPOBAHHBIE OA3UCHI.

27. Matpuna auHeitHoro npeoOpasoBanus. Onepanuy HaJl THHEHHBIMU PeoOpa30BaHUH.
28. CoOcTBEHHbIE 3HAYEHUSI U COOCTBEHHBIE BEKTOPHI JIMHEHHOTO MPeoOpa3oBaHusI.

Tema 8. KBagpaTnunsie (popMbl.

29. KBanpatuunsle (pOpMBbI, paHT U MaTpHlia.

30. IlpuBenenue kBaapaTUYHON (OPMBI K KAaHOHWYECKOMY M HOpPMallbHOMY BUIy. Meton
Jlarpanxa.

31. IlonoXuTenbHO ONpeieleHHbIE KBapaTUIHbIE (POPMBI.

32. 3akon unepuuu. Kpurepuit Cunbsectpa.

Tema 9. IIpsiMmasi ¥ IVIOCKOCTH B NPOCTPAHCTBE.
33. /lenenue orpeska B JaHHOM OTHOIIEHUH. [Ipsgmast Ha MIIOCKOCTH.
34. PaznuuHble BU/Ibl YPAaBHEHUS IPSIMOM Ha IUIOCKOCTH.
35. PaccrosiHue oT TOYKHU A0 IpsiMoi. B3anMHOe pacnosiokeHue AByX MpsSMBIX.
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36. YpaBHEeHHE TIPSMO M TNIOCKOCTH B TPOCTPAHCTBE.
37. B3auMHOE pacnojiO)K€HUE ABYX MPSAMBIX, IPSIMOM M IUIOCKOCTH, ABYX IUIOCKOCTEW B
IIPOCTPAHCTBE.

Tema 10. JIuHUM U MOBEPXHOCTH BTOPOT0 MOPSIAKA

38. Dnunc: KAHOHUYECKOE YPAaBHEHHE, SKCIIECHTPUCHUTET, TUPEKTPHCA.

39. I'mnep6ona u mapaboyia U UX KaHOHWYECKHE ypaBHEHHs, BbIBOJA. DoKalbHBINA panuyc,
IKCLIEHTPUCUTET, ACUMIITOTA.

40. Knaccuduxarus [1BI1.

Tema 11. D1eMeHTHI TONOJIOTHH.
41. IInockue u MpoOCTPaHCTBEHHBIEC KPUBBIE.
42. Hopmaib, OMHOpMallb, KpUBU3HA U KPYYCHHE IIOCKON KPHUBOM.
43. D11eMEeHTBI TOTIOJIOTUH.

Kpumepuu d)ODMuDO@dHu}l OYEHOK (OueHMSClHMﬂ) YCmMHO20 onpoca

VYCTHBIN onpoc SBISETCS OJHUM M3 OCHOBHBIX CIOCOOOB y4€Ta 3HaHMI 00y4aromerocs.
Pa3BépHyThIli OTBET CTyAEGHTa [JOJDKEH NPEACTaBISATh COOOW  CBSI3HOE, JIOTUYECKHU
nocle0BaTebHOE COOOIEHHE Ha 33JaHHYI0 TEeMYy, IOKa3blBaTh €ro YMEHHUE MPUMEHSTh
ONpeIEeTICHUSI.

B pe3ynomame ycmnozo onpoca 3nanus, ooyuaouie2oca 04eHuaonca no cieoyouen
wkane (3a 1 3anamue):

2 fanna craButcs, eci 00yJaromuncs:
1) moxHO M3NaraeT U3y4eHHBIH MaTepual, NaéT MPaBUILHBIC OTIPEICIICHUS TTOHITH;
2) oOHapyXuBaeT NOHUMaHUE MaTepualia, MOXKET 00OCHOBATh CBOM CYXXJEHUS, IPUMEHHUTh
3HAHUS Ha IPAKTHKE;
3) wu3maraet MaTepual Mocie0BaTeIbHO U MPABUIBLHO C TOUKH 3pEHUS HOPM JTUTEPaTypHOTO
SI3BIKA.
1 é6ann craButcs, eciu 00yJaroUIuiics:
1) wu3naraeT Matepuall HEMOJIHO U JOMYCKAET HETOYHOCTH B OMPEICTICHUN TTOHSITHIA;
2) He yMeeT JI0CTATOYHO TITyOOKO U JJOKa3aTeIbHO 00OCHOBATH CBOU CYXKJICHHS;
3) wu3maraet Marepual HemocaeI0BaTeNbHO.
0 6annoe craButcs, ecnu oOydaroluiics OOHapy)XHBaeT HE3HaHHWE OONbIIeH YacTh
COOTBETCTBYIOIIIETO pa3jesia H3y4aeMoro Marepuana, J0myckaeT omuoOKku B (GopMyIHpoBKe.
banibl MOTYT CTaBUTBCSI HE TOJIBKO 32 €IMHOBPEMEHHBIM OTBET, HO U 32 CyMMY OTBETOB,
JAHHBIX CTYJICHTOM HAa MIPOTSHKCHUH 3aHATHS.

5.1.2. Ouenounsvie mamepuanvl 01 CAMOCHOAMEALHOU padomuvl o0yuarouiezocs (Munogvle
3a0auu) (konmpoaupyemas komnemenyus OIK-1)

[lepedyeHb TUTIOBBIX 3a/1a4 JUISI CAMOCTOSITENTLHON PabOThl CPOPMUPOBAH B COOTBETCTBUU C
TEMATHUKOU MPAKTUYCCKUX 3aHATHH 10 TUCIUTUTHHE «AJreOpa, FeOMETPHS M TOTIOJIOTHS».

3agauu
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Tema 1. Anredpandeckue CTpyKTYpbI € OJHOM M ABYMsl OMHAPHBIMH ONlEPALUSIMH.

1.

10.

Kakyro anrebpanueckyio CTPyKTypy oOpa3yeT MHOMECTBO HAaTypalbHBIX YHCEN
OTHOCHTEJILHO OTIepaIuU CIIOKEHUS?

Kakyto anreOpamueckyio CTPYKTypy OOpa3yeT MHOMKECTBO IEIbIX OTHOCHTEIBHO IBYX
OTEpAaLNH CIOKEHUSI U YMHOXeHUs (Z, +,7)?

Kakne u3 apudmernueckux nedcTBUM (CIOKEHUE, BbIYMTAHHE, YMHOXKEHUE, JIEJICHUE)
SBIISIIOTCSI OMHAPHBIMU ONEpalsIMU HAa MHOKecTBE N U Ha MHOXecTBe Z7

SBnsiercst mu OMHAapHOU ornepaiuei:

B) CJIO)KCHHE Ha MHOYKECTBE HEUCTHBIX YHCENT;

I') HAaXOXK/JCHHUE AECATUYHBIX JIOrapu(hMOB Ha MHOKECTBE;

1) HAXOKJCHHE CPEIHET0 T€OMETPUYECKOTO JIBYX YHCENl HA MHOXECTBE;

SIBnsroTCS M IeHiCTBHE, BBITIOJIHsIEMOE 110 (hopmyiie a ° b = (a + b)? OuHapHO# oneparueit
Ha MHOXecTBe Q, U ecliu SBJISIOTCS, TO TouemMy?

SBnsitoTcss M anreOpandyeckoil CHCTEMON MHOXKECTBO 4YHCENl BHJAa OTHOCHUTENIBHO: a)
CJIO’KEHUS; 0) BBIYUTAHUS;, B) YMHOXKEHHS?

SBnsieTcst MM anreOpandecKo CHCTEMON MHOXKECTBO PaliyCOB-BEKTOPOB, UCXOMISIINX W3
Hayaja JIeKapTOBOW CHCTEMBl KOOPAMHAT W pACIOJIOXKEHHBIX B TIEPBOW UYETBEPTH
KOOpPJMHATHOM IJIOCKOCTH, C ONIEPALIUEN: a) CJI0KEHUE BEKTOPOB; 0) BEIUNTAHUE BEKTOPOB?
SBnsercs mu OMHAPHOW omepanuell yMHOKEHHE HAa MHOKECTBE MPPALMOHATIBHBIX YHCEN H
CJIOKEHHE Ha MHOKECTBE YETHBIX YHCET;

Kakne u3 apudmernueckux IeHCTBUHN (CIOKEHHE, BBIUMTAHHE, YMHOXKEHUE, JIEJICHHE)
SIBJISIFOTCS OMHAPHBIMM OTeparusaMu Ha MHOxecTBe {1,0,-1};

Kakyto anreOpanueckyro CTpPYKTypy o0Opa3yeT MHOXXECTBO KBaJApaTHBIX MAaTpHIl C
BEIIECTBEHHBIMH JIEMEHTAMU OTHOCUTEIIBHO OTIEPALUN CIIOKEHHS U YMHOKEHHS?

Memoouueckue pexomenoayuu no peweruro 3a0au.
[Ipuctymnas k caMOCTOSTEIILHOMY PEIICHHIO 33]1a4, HEOOXOAMMO BHIMATEIHHO TIPOYECTh

TEOPETHYECKUI MaTepHall IO COOTBETCTBYIOLIEMY BOIIPOCY TeMbl. BakHeWIne NMOHATUSA 3TOU

TeMbl: OMHapHas aiaredpanyeckas onepaunus, rpynmnou, Moixyrpymnna, MOHOU L, rpymmna, adbeiaena

rpynmna, Kojibllo, MoJje, AeIUTENN HYNs B KOJIbLIE, XapaKTEpPUCTUKA MO U Ap. OTH MOHSITUS

CJICAYCT BBIYUUTH U pa306paTbc;1 B HX COOTHOHICHHAX. HpI/I pPCHICHHUU 3aaa4 UCIHOJIb3YHOTCA
q)OpMy.]'IBI, 0OBSICHCHHUE KOTOPBIX MPEACTABJICHO B TEMC 1.

Tema 2. Teopus marpuu. IlepecTaHOBKY U NOACTAHOBKH.
1. HaiiTu 3HaueHre MaTpUYHOTO MHOTOWJIEHA

flA:f(x) =3x2+2x+5, A= (2 _3).

0 4
2. Beruncnute 54 — 3B + 2C,
1 -2 0 5 1 -2 -5 3 1
rned =\ 3 5 1),B=(-3 2 7],C={2 0 5
-1 2 4 4 0 -1 6 4 2

3. Haittu npousseaenue marpui] ABC, ecnu

a=a -3, B=(5 ¢ °%) c=(0 2 5 -2

14



4. PemiuTh MaTpUYHOE YPaBHEHUE (_01 D * X = (_21 g)

5. Halitu moncranoBky X u3 paBenctsa AXB = C, rae

1 -1 1
7. Haiiti 00paTHYIO JIJIs1 MATPHIIBI (1 -3 —2).

2 3 2
2
1

8. OnpenenuTs Y4eTHOCTh MOJCTaHOBKU € = (

9. Pemmth MaTpu4HOE ypaBHEHHE (_01 i) * X = (_21 3).

10. B CICAYIOIUX MMOACTAHOBKAX HepeﬁTI/I OT 3allMCH B LIUKJIaX K 3allMCH ABYMS CTPOKAMU:

a)(1 5@ 3 4).
6)(7 5 3 D2 4 6)().
B)(1 2)(3 4)..(2n—-1 2n).

Memoouueckue pexomenoayuu no peuwtenuro 3a0adu.

[Ipuctymas Kk caMOCTOSITEILHOMY PELICHHUIO 33/1a4, HEOOXOUMO BHUMATEIIBHO MPOYECTh
TEOPETUYECKHI MaTepuas 1Mo COOTBETCTBYIOLIEMY BOMPOCY TeMbl. BakHelne MOHSATHS TOU
TEMBI: TIEPECTAaHOBKA, WHBEPCHS, TPAHCIIO3UIIMS, TOJICTAHOBKA, YETHOCTh IOJCTAHOBKA,
YMHOXEHHS TOACTAaHOBOK, CBOMCTBA YMHOXKEHUS, MATPHUIIBl M OMEpaliy HaJ HUMHU, CBOWCTBA
omepanuii U Ap. OTH MOHATHS CIEyeT BBHIYYUTh U Pa3o0paTbcs B UX COOTHOIIEHUsAX. [Ipu
pelIeHnH 3a]1a4 UCTIONIB3YIOTCS POPMYITbI, 00BICHEHUE KOTOPHIX MPEACTABIECHO B TEME 2.

Tema 3. Cucremsl JuHelHbIX ypaBHeHuil (CJIY) u MeToabI UX pelieHus.
2x1 — X, +3x3 =09,
1. Pemuts cuctemsl o ¢popmyinam Kpamepa § 3x; — 5x, + x3 = —4,
4x, — 7xy — x3 = 5.
2x1 + 2x5, — x3 + x4 = 4,
4x, + 3x, — X3+ 2x4 = 6,
8x1 + 5x5 — 3x3 + 4x, = 12,
3xq + 3x, — 2x3 + 2x4 = 6.
3x; + 5x, + 2x3 =0,
4x1 + 7x5 +5x3 =0
X1 +x; —4x3 =0,
2x1 + 9x, + 6x3 = 0.

2x+ay=-2
4. ITpu KaKOM 3HAYEHUU « CHUCTEMaA 3 5 He pemaercs no npasuny Kpamepa?
x=3y=-

2. Pemmts cucreMy mMerosoM 'aycca

3. SIBnsercs nu jaHHas cucTemMa " CHCTEMOM KpaMepOBCKOT0 THITa?
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3x+y=8
2x+4y=10

6. Pemuth cucreMy JTMHEHHBIX YpaBHEHUN TPETHErO MOPSAIKAa MATPUYHBIM METOJIOM

5. Haiitu pemnieHue cucTemsl

x+y—z=0,
3x+2v+z=h
dx—v4+5z=3.

7. TlpoBepurts, siBisercs a1 Habop {0,3} pemeHreM crucTeMbl
3r —2y = —6

or +y =3

r—y+z—4t=0

8. Cucremy or+y+t=-11

3amucatb B MaTpU4yHOH ¢QopMe M BbIIUCATh BCE
MaTpHIIbl, KOTOPBIE €l COOTBETCTBYIOT.
9. 3anucaTh MaTpHUIy U PACUIMPEHHYIO MATPHUILy CUCTEMBI
2ry + 20— xr3 =4
Ty — =TI =25
10. Pemuts ¢ momolip0 06paTHOM MaTpHULIbl CUCTEMY
201 + X+ 33 =2
Irf —Ire = ~2

dr1 —axa+ 21 =2

Memoouueckue pexomenoayuu no peweruro 3a0au.

[Tpuctynas K caMOCTOSTETLHOMY PEHICHHUIO 3a/1a4, HeOOXOMMO BHUMATEIHHO MTPOYECTh
TEOPETHYECKUI MaTepHall IO COOTBETCTBYIOLIEMY BOIIPOCY TeMbl. BakHeWIne NOHATUS 3TOU
tembl: CJIY, knaccudukanus cucreM, COBMECTHBIE 1 HECOBMECTHBIE CUCTEMBI, OTIPE/ICIICHHBIEC U
HEOoIpeIesIeHHbIE CHCTEMBI, CHCTEMa KpaMepoBCKoro Tuma, ¢popmyna Kpamepa, merox I'aycca u
Ip. OTH MOHATHUSA CIIEAYET BBIYUMTh U pa3oOparbcs B UX COOTHoIIeHUsX. [Ipu pemenun 3amau
UCTIONB3YIOTCS (POpMYyIIbl, 00BSICHEHHE KOTOPBIX MPEICTABICHO B TeMe 3.

Tema 4. Teopus onpeneanTeJiei.

1. PemmnThs MaTpu4HOE ypaBHEHHE ( 1 1) * X = ( 2 0).

0 1 -1 3
2 6 4 3
2. BblUMCIHUTBH ONPEAEIUTEND > 2 -1 -3 .
2 =3 5 -3
4 1 6 2
x a b 0 c
0O y 0 0 d
3. Bsmuuciuts onpenemurens [0 e z 0 f.
g h k u l
0 0 0 0 v

4. BeiOpaTh 3HaueHHUS [ Wk Tak, 9TOOBI MPOU3BEICHUE  (OgyAi5A33Ak4AsAz1 BXOIWIO B
oTpeAeNnuTeNb 6-ro Mopsiika co 3HaKOM MUHYC.
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5. Bpraucaute onpeaenuTens 3-ro nopsaka  |b
1

S W =

a
1.
0

a 1 2
6. Haiitu anrebpanyeckoe I0IOIHEHHE K dJIEMEHTY (|, B onpeaemurene (1 3 0).
b 5 ¢

5 8 7 4 -2
7. Beruucnuthk onpenenurens -1 4 2 3 1|
9 27 6 10 -9
3 9 6 2 -3
1 3 2 8 -1
8. PemmuTh ypaBHEHUE Zx=1 x+1) —6.
x+2 x-—1

9. C KakuM 3HaKOM BXOJIUT B OMNPEJETUTENb MOPSAKA 1 MPOU3BEACHUE JIEMEHTOB TJIABHOU
muaroHanu? [IpousBenenue >1eMeHTOB MOOOYHOMN AUAroHAIN?

10. HaiitTu wiensl ompenenutenss 4-ro Mopsika, COACpXKAIIUE DJIEMEHT 3, M BXOJIAIIUN B
OIpEeAEIUTENb CO 3HAKOM ILIIOC.

Memoouueckue pexomenoayuu no peuwtenuro 3a0adu.

[Tpuctymnas k caMOCTOSTEIILHOMY PEIICHHIO 33]1a4, HEOOXOAMMO BHUMATEIHHO TIPOYECTh
TEOPETUYECCKHI MaTepHaj M0 COOTBETCTBYIOLIEMY BONPOCY TEMbl. BakHeilne MOHSTHS 3TOU
TEMBI: ONPEACITUTEIb, METOJIbI BBIYMCICHHS OINPEICIUTEINS, MUHOP K 3JEMEHTY, MUHOP k-TO
Hopsijika, anreOpaudeckoe JIOTOJHEHHUE, JIOTIOJHUTENBHBI MHHOp, OOpaTHas Marpuiia,
BBIPOXK/ICHHAS W HEBBIPOXKJICHHAs MaTpHIla, Oa3WUCHBI MHHOp, YCIOBHE CYIIECTBOBaHUS
00paTHON MaTPUIIBI U ApP. DTHU MOHATHS CICIYET BBIYYHTh U Pa300paThCs B MX COOTHOIICHHSIX.
[Tpu perieHnn 33124 UCIIOIB3YIOTCS (HOPMYITBI, OOBSICHEHUE KOTOPBIX MTPECTABICHO B TeME 4.

Tema 5. JInuneitnas 3apucumoctb. Ucciaenosanue CJIY.

1 4 2
1. ITpn xakux 3HaueHnsx A wmarpuma |2 1 4| umeer paHr paBHBIA 1.
4 2 8

2x1 + 5x, —8x3 = 8§,
4x; +3x, —9x3 =9,
2x1 + 3x, —5x3 =7,
X1 +8x, —7x3 = 12.
3x; + 5x, + 2x3 =0,
4x; + 7x5 + 5x3 =0,
X1 +xy —4x3 =0,
2x1 +9x, + 6x3 = 0.

2. UccneqoBaTe COBMECTHOCTD

3. Hatitu ®CP g cucteMbl

1 2 4 -3
4. HaiiTu paHr MaTpHIlbl C TOMOIIBIO dJIEMEHTAPHBIX MpeoOpa3oBanuii: {3 5 6 —4
3 8 2 -19
1 -2 3 1
5. HaiiTi panr MaTpHIibl METOAOM OKaUMIISIFOIIMX MUHOpOB: [ 3 2 —4 2
5 -2 2 4
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2x1 +2x, —x3 + x4 =0,
4x, + 3x, —x3+ 2x4 =0,
8x1 + 5x, —3x3 +4x, =0,
3x1 +3x, — 2x3 + 2x4, = 0.
7. Haiitm ycnoBusi, HEOOXOAWMBIE M JIOCTaTOYHBIE i TOTO, YTOOBI B JIIOOOM pEIICHUH

6. Haittu uucno pemennit ®CP mist cuctemsr

COBMECTHOM CHCTEMBI JIMHENHBIX YPABHEHUM k-€ HEU3BECTHOE OBLJIO PaBHO HYJIIO.

8. MccnenoBaTh cuCTeMbl ypaBHEHUH W HaWTH 00IIee pelieHue B 3aBUCUMOCTH OT 3HAYCHUH,
BXOJIAIINX B KO DUITMEHTHI TapaMETPOB:
ax+y+z=1,
xX+by+z=1,
x+y+cz=1
9. Asnstorcs mu BekTopa ai1=(1,-2,3) a»=(2,-1,4) az=(4,-5,10) nuHEHO 3aBUCUMBIMU ?

10. Tlpm kakux 3HAYCHWSIX X Wy  BEKTOPBI Zl:(l/\/E,O,—l/\/E)H b=(1/3,x,y)

OPTOrOHOPMHUPOBAHHBI?

Memoouueckue pexomenoayuu no pewenuro 3a0adu.

[Ipuctymas Kk cCaMOCTOSITEILPHOMY PEIICHHUIO 33/1a4, HEOOXOUMO BHUMATEIIBHO MPOYECTh
TEOPETHYECKUI MaTepHall IO COOTBETCTBYIOLIEMY BOIIPOCY TeMbl. BakHeWIne NOHATUS 3TOU
TEMBI: IMHEHAs 3aBUCUMOCTb CTPOK, CBOMCTBA TMHEUHON 3aBUCUMOCTH, PAHT MATPHULIbI, METOIbI
BBIYMCIICHHS] PaHTra, UCCIIEI0BAHMS CUCTEM, yciioBue coBMecTHocTU CIIY, oqHOpOoaHas cucrema,
CBOICTBa pellIeHUs] OAHOPOIHBIX cucTeM, (pyHaameHnTaabHas cuctema pemenus (PCP) u op. Otu
MOHATHUSL CJIEAyeT BBIYYUTh M pPa3o0paTbcs B UX cooTHomeHusx. [Ipm pemienun 3amau
UCTOJB3YIOTCS OPMYITbI, 00BICHEHNE KOTOPBIX MPEACTABICHO B TEME 5.

Tema 6. BexkTopnasi anredpa.

- - - /s
1.Bekropa a u b B3aMMHO TNEPHEHIUKYJSPHBL, BEKTOP c 00pa3yeT ¢ HUMHU YIJIbl, paBHbIE —.

3Hast, 4To ‘Zl‘ =3e0 Z“ =8¢0 , BBIUNCIIUTD (36_1 - 21;, b+ 32)

13\ = 5e0,

2. JTano: | a |=1u |b_| =2 ¢ =27/3.Haiitu | [a,b] |,] [@+2b,—a+3b] |.
3. Haiitu koopauHaThl BekTopa x=(2,3) B 3amaHHoM Oa3uce ei,e2, ecau ei=(1,1), ex=(1,2)
4. Paznoxuth BekTOp a = (5,2,—1) 1O eAMHUYHBIM BEKTOpPaM

11
5.BekTopsl a U 6 00pa3zyloT yroi ¢ = 5 3Hasd, 4TOo |a| =0, |b| =5 BBIYHCIIUTH [3a-
b, a-2s].

— —
6. Hoxaxwute, uto BekTopbl a (10,11,2) u b (10,-10,5) oTnokeHHBIE U3 OJHOW TOYKH, MOKHO
B3iTh B KauecTBe pedep KyOa, U HaluTe TpeThe pedpo KyOa, HCXOIIEe U3 3TOU ke TOUKH.
7. JlaHpl KOOpAWMHATHI  BepmMH TpeyroapHol mwmpamuasl  SABC: A(4,0,1), B(5,-1,1),
C4,7,-5), S(7,5,2). Haiitu 06bemM mupamuabl, Toioniaas ocHoBanuss ABC u BBICOTY.
8. Ompenenuts TOUKy N ¢ KOTOpoi coBnajaet konen Bekropa a =(3;-1;4), ecm ero nasano

COBITaJAaeT C TOUKOH M (1;2;3).
9. Mansl qBa Bexktopa d = (3;-2;6) u b =(—2;1;0) . Onpenenuts NpOEKIMK Ha KOOPAUHATHBIE OCH

CJEIYIOLIUX BEKTOPOB: 1) a+b ,2) a-b.
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10. JTano pasnoxxeHue Bekropa ¢ 1o 0asucy i, j,k: ¢ =16i —15j +12k . Onpenenuts pa3noxeHue
10 3TOMY k€ 0a3ucy BEKTOpa a , MapajuleIbHOIO BEKTOPY ¢ W MPOTUBOINOJIOKHOIO C HUM

HAIpPaBIICHUS, IPU YCIOBHUH, YTO ‘a‘ =75.

Memoouueckue pexomenoayuu no peuteHuio 3a0ad.

[Tpucrynas kK caMOCTOATENTLHOMY PELICHHUIO 33134, HEOOX0IMMO BHUMATEIBHO MPOYECTh
TEOPETHYECKUH MaTepHajl MO COOTBETCTBYIOIIEMY BOIPOCY TeMbl. BakHeiiine moHATUS 3TOMH
TEMbI: BEKTOPHI M OIEpalMyd HajJ HHUMH, PaBHbIE BEKTOpAa, KOJUIMHEAPHbIE M KOMIUIAHApPHBIC
BEKTOPa, CKAJSIPHOE, BEKTOPHOE M CMEIIAHHOE IPOM3BEICHHE BEKTOPOB M WX CBOICTBA,
pa3noXKeHne BeKTopa Mo 0asucy M Ap. OTH MOHATHUS CIEAYET BBIYYHTh M Pa3o0paThCs B HX
cooTHomeHUsX. [lpu pemieHun 3a7a4  HUCHONB3YIOTCA  (POPMYJBI, OOBSCHEHHE KOTOPBIX
IIPECTABJIEHO B TEME 6.

Tema 7. JInneiiHOe NPOCTPAHCTBO U JIMHeliHOe IPeodpa3oBaHHe BEKTOPHBIX MPOCTPAHCTB.

1.Haiitu pasmepHOCTb U Oa3uc JIMHEHHOTO NOANPOCTPAHCTBA, HATIHYTOI'O HA CUCTEMY BEKTOPOB
a, =LD,a, =1,12),a, =(1,2,3)

2. Haiitu koopauHaTsl BekTopa x=(6,12) B 3aganHOM 0asuce e, e,, eciu ¢, =(2,1),e, =(3,2).

3. B Oasuce e,,e,,e; 3-X MEPHOro JIMHEHHOIO IPOCTPAHCTBA JMHEWHOE NpeoOpa3oBaHUE @

3 21
3agaerca matpuued A=|1 5 3 |. Halitnae, ecin a= 2e, +e, —e;.
0 1 1

4. Haiitn matpuily mepexoma oT Oasuca e_1 = (1,0,0),5 = (1,—1,0),% =(-LL-1) x 6a3ucy
e'=(12-1),¢,'= (1-10),¢,'= (10,0)

5. [TycTh V- POCTPAHCTBO, HATSHYTOE Ha CHCTEMY BEKTOPOB

a, =(1,0,0,-1),a, =(2,1,1,0),a, =1, LL1),a, =(1,2,3,4),a; =(0,1,2, 1) . IIpn xakoM 3HaueHHn A

MOANPOCTPAHCTBOV UMeeT pazMepHOCTh d=3.
6. HaiiTi pa3MepHOCTh CyMMBI U pa3MEPHOCTD II€PECEUECHNUS TOANIPOCTPAHCTBA L, , HATSTHYTOIO Ha

BeKTOpHl a, =(1,2,0,1),a, =(L,1,1,0)u L,, nataayroro Ha BekTopsl b, =(1,0,1,0),b, =(1,3,0,1) .

7. Haiitu coOCTBEHHBIE 3HAYEHUS IMHEMHOTO TTpeo0pa3oBaHus, 3aJaHHOTO B HEKOTOPOM Oa3uce

- -2 3
MaTpuluen A=
5 1
v ~ _3 v
8. JIuneitHOe TipeoOpa3zoBaHue 3aJaHO B HEKOTOPOM Oasuce mMaTpuied A = PN Haiitu

COOCTBEHHBII BEKTOD, €CIIM COOCTBEHHOE 3HaueHne 4 =-1.

9. OnpenenuTb OPTOrOHAIBHBIN BeKTOp A BekTopa (1,-2,2,-3).

10. I[Ipumensis mpoliecc OpTOrOHAIU3AIMH MTOCTPOUTH OPTOTOHABHBIN 0a3UC TOAMPOCTPAHCTBA,
HaTSHYTOI'O Ha CUCTEMY BEKTOpoB a, =(2,1,3,-1), a, =(1,1,-6,0).

Memoouueckue pexomenoayuu no peweruro 3a0adu.
[Tpuctymnas k caMOCTOSTEILHOMY PEIICHHIO 33]1a4, HEOOXOAMMO BHUMATEIHHO TIPOYECTh
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TEOPETUYECKUI MaTepHUall 10 COOTBETCTBYIOLIEMY BOIIPOCY TeMbl. BakHeWIlIne NMOHATUSA 3TOU
TEMBI: JIMTHEMHOE ITPOCTPAHCTBO U JIMHEUHBINA OIEPATOpP, OPTOrOHAIBHBIA U OPTOHOPMUPOBAHHBIN
0a3uc, EBKIUAOBO IPOCTPAHCTBO, MAaTpHUlla JIMHEHHOTO mpeoOpa3oBaHUs, OPTOTOHAJIbHBIC
BEKTOPBI, COOCTBEHHBIE BEKTOPHI M COOCTBEHHBIC 3HAYCHUsI JTMHEHHOTO MpeoOpa3oBaHus H JIp.
OTU NOHATHUA CIENyeT BbIyYUTb U Pa300paThCsi B UX cooTHouleHusxX. [Ipu pemeHun 3amau
UCTIOJB3YIOTCS (POpMyIIbl, 00BSICHEHHE KOTOPBIX IPEICTABICHO B TEME 7.

Tema 8. KBagpaTuunbie ¢popMmbl.
2 2 2
1. Ilpu xkakux 3HAYCHUAX A, KBagpaTu4Has popMa [ =2x,x; +4x,x; —Ax,” +3x;," —x,
HOJIOKUTEIBHO OIpeIeieHa.
o 2 2
2. CocTaBUThH MaTpuIly KBaapatuaaoi Gpopmsl . f =2x,x; —4x,x; + x5 +3Xx;
o u 2 2 2
3. Haiitu panr xBaapatuaHoit popmel f = x; +4x,x, +3x5 +8x,x; +10x,x; +7x; .
4. IlpuBecTH K KAHOHUYECKOMY BHAY KBaApaTUUHYIO GopMy f = x7 —6x,x, — X,
v v 2
5. Haiitu nuueiiHoe mnpeoOpa3oBaHue, NMPUBOISNIEEe KBaapaTuuHylo dopmy f =xx, —Xx; K
2 2 2
HOpPMaJIBHOMY BUAY f =y, — Yy, — ;3
2 2 2 o
6. Jlana kBagpatuuHas Qopma f =-x; —x; +x;. OnpenenuTs MNONOKUTEIbHBIA U
OTPULIATEIbHBINA MHIEKCHI MHEPIIUH, @ TAKXKE CUTHATYpPY 3TOU (OPMBL.
2 2 2
7. IlpuBectu KBafpaTU4IHYIO GOPMY K INIaBHBIM ocIM f = 3x; +4x; +5x; +4x,x, —4x,x;.
8. CoctaBuTh MaTpUIly KBaapaTuuHOil hopmbl 3x2— 10xy + 8y2 1 HalTH €€ COOCTBEHHBIE YKCTIA.
9. Ykazatp nmpeobpa3zoBaHne KOOPIUHAT, PUBOIAINEE KBAJAPATUIHYIO (OpMY

8x2— 12xy + 12y, K KAHOHUYECKOMY BUY/
10. IIpuBecTu K KAHOHMYECKOMY By KBaApaTU4YHYIO hopmy Sx2 — 12xy.

Memoouueckue pekomenoayuu no peuteHuro 3a0ady.

[Tpuctynas K caMOCTOSTETLHOMY PEIICHUIO 3a/1a4, HeOOXOMMO BHUMATEIBHO MTPOYECTh
TEOPETHYECKUI MaTepHall IO COOTBETCTBYIOLIEMY BOIIPOCY TeMbl. BakHeWIne NMOHATUS 3TOU
TEeMBbI: KBaJgpaTuyHasi (popMa, HOPMaJbHbIM U KAHOHMYECKUN BHJ KBaJAPaTUYHON (POPMBI, paHr
KBaApaTUYHON (OpMBI, HEBBIPOKIACHHOE JUHEHHOE TNpeoOpa3oBaHUE, TMOJOKHUTECIbHBIA U
OTpULATENIbHBIN HHJEKC MHEPLIUH, CUTHATYPA, 3aKOH HHEpLUH, Kputepuil CunbBecTpa u Ap. OTu
MOHATHUS CJIEAYeT BBIYYUTh M pPa3o0paTbcs B HMX COOTHOHIeHWsiX. [Ipu pemenun 3amad
UCTIONB3YIOTCS (pOpMyIIbl, 00BSICHEHHE KOTOPBIX MPEICTAaBICHO B TeMe 8.

Tema 9. IIpsiMmasi ¥ IVIOCKOCTH B NPOCTPAHCTBE.

1. OnpeaenuTh yroja MEeXAy MPSIMBIMU x+l = y=3 =2 utt 2 = y+3 ==
2 -1 =2 1 2 -2

2. HaliTn HOpMalIbHOE YpaBHEHHE IIIOCKOCTH 0X-7y+6z-33=0.

3. Beraucauth paccrosinue Mexy Toukamu A(-2; -3) u B(6; 3).

4. Haiitn xoopauHaTel Touku M, nensmed orpe3ok AB B otHomennn AM:MB=-3:2, eciu
A(-2; 1) u B(3; 6).

5. BeruncnauTe miomanb TpeyrojabHuKa, BEPIIMHAME KOTOporo siBisitorest Touku A(2; 0), B(5; 3)
u C(2; 6).

6. Haiitu paccrosinue ot Touku A(4; 3; -2) no miockoctu 3x-y+5z+1=0.

7. Haiitu yrinosoit koa¢g¢umuent K u otpe3ok B, orcekaemblit 1o ocu Oy npsmoii 2x-3y=6.
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8. CocTaBUTH ypaBHEHUS NPAMOMH, IPOX0oaALIeil uepe3 Touky A(-2; 5) nepneHAuKYIspHO NPSIMOI
2x-y=0.
2x+y=0

9. BerunciuTh yroia Mexy NpsiMbIMU .
y=3x-4

10. CocTaBUTh NapaMeTpUUECKUE YPABHEHUS TIPAMOU 5 = e = -

Memoouueckue pekomenoayuu no peuteHuio 3a0a.

[Ipucrynas k caMOCTOSITEILHOMY PELICHHIO 3a]1a4, HEOOXOAMMO BHUMATEIbHO IIPOYECTh
TEOPETUYECKUI MaTepHall 10 COOTBETCTBYIOLIEMY BOIIPOCY TeMbl. BakHeWIIne NOHATUSA 3TOU
TEMBI: IIpsIMas Ha INIOCKOCTU U B IIPOCTPAHCTBE, PA3JIMYHbIC YPABHEHUSI IIPSIMOU HA IUIOCKOCTH U
B IIPOCTPAHCTBE, IUNIOCKOCTh B IIPOCTPAHCTBE, HETIOIHbIE YPABHEHUS IPUMOU U INIOCKOCTH, YIOJl
MEXY IUIOCKOCTAMH, YTrOJI MEXAY NPSAMBIMU Ha IUIOCKOCTH U B IIPOCTPAHCTBE, PACCTOSIHUS OT
TOYKU J0 IUIOCKOCTH U JI0 MPSIMOU U p. OTH MOHATUA CIEAYEeT BBIYUYUTbh U Pa300paThbCs B UX
cooTHomeHusX. [lpu pemeHun 3a7a4  UCHONB3YIOTCA  (OPMYJbl, OOBACHEHHE KOTOPBIX
IIPEJCTAaBIEHO B TeMe 9.

Tema 10. JIuHUM ¥ TOBEPXHOCTH BTOPOI0 NMOPAIKA
1.Haiitu unBapuant Jo ais x>+2xy-y>+8x+4y-8=0.
2.Haiitn xapakrepuctuueckue KopHu, eciu J1=10, J>=9.

3.Onpenenuts tun [1BII X%+ 3y2 + 322 +2x7+8yz+4x-9y+2=0.

4. CocTaBUTh XapaKTEPUCTHUECKOE yYpaBHEHUE, eciu J1=5, J,=-3, J3=-4.

2 2
5. IToBepxHOCTH 33a/1aHa YPABHCHHEM 5x7=3z"+6xy—2y+5=0. Bouncnurs Js.

2 2

. X y
6. DKCIIEHTPUCUTET € KPUBOM 2-T0 mopsanaka — +-— =1 paBeH.
P P P 00 36 P

7. B mapa6oie (y+3)*=1/4(x-5)* HaiiTu BeMuMHY HapaMeTpa p U KOOPJAUHATHI BEPIIHH.

2 2 .
8. Hasmmnce 24x” + 30y~ =720 naiitu Touku, OTCTOANIME HA PACCTOSHUM TIATH €IMHUIL OT ETO

MaJIO! OCH.
9. CocraBuTth ypaBHenue KBII, npoxozsiueii yepes 5 Touek:
Ml (050)7 M2 (091)9 M3 (_191)3 M4 (1,0), MS (29_1)

10. OmnpeieuTh THIT TOBEPXHOCTH 4x2 —9z7 +2zx —8x —4y + 36z —32=0.

Memoouueckue pexomenoayuu no peuwteHuro 3a0adu.

[Tpuctymnas k caMOCTOSTEIILHOMY PEIICHHIO 33]1a4, HEOOXOAMMO BHUMATEIHHO TIPOYECTh
TEOPETUYECKHI MaTepHal MO COOTBETCTBYIOIIEMY BOMPOCY TeMbl. BakHelIne MOHSATHS TOU
TEMBI: JJUIUIC, THMIepOoia, mapaboiia, SKCIEHTPUCHUTET, (POKYC, ACUMOTOTHI THIEPOOIBI,
TUPEKTPUCHI DIUIMICA, TOBEPXHOCTH BTOpOro Tmopsnka, kmaccupukamus I[IBIT u gp.
OTU TOHSATHUS CIEAyeT BBIYUUTh M Pa3o0paTbcs B MX COOoTHoumleHHWsX. [Ipu pemeHnn 3amad
HCIIOJNIB3YIOTCSL (hOPMYITBI, OOBSICHEHHE KOTOPBIX TpeaCcTaBiIeHo B Teme 10.

Tema 11. Dj1eMeHTHI TOMOJIOTMH.
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1. Haiinute KOMIIOHEHTHI CBSI3HOCTM M KOMIIOHEHTHI JIMHEWHOW CBSI3HOCTU CJIEAYIOLIUX
MOAMPOCTPAHCTB MIPOCTPAHCTBA BELIECTBEHHBIX (71 X1)-MaTPHIL;

1) GL(n; R) = {A | det A 6=0}; 2)O(n; R)={A| AAT =E}.
2. [Toctpoiite HeperyasapHOe XaycA0pPOBO MPOCTPAHCTBO.
3. IlocTpoiiTe NPOCTPAHCTBO, YIOBIETBOPSIOLIEE TPETHEH aKCHOME OTACIMMOCTH U HE
YIOBJIETBOPSIOILIEE BTOPOM.
4. KomnakTHO 11 MHO>eCTBO [1; 2) € R?
5. Toka3ath, 4To moBepxHOCTh Xx*+)y*>—7z>= 0 B Touke O(0, 0, 0) He MMeeT HOpMalH U
KacaTeJIbHOU IJIOCKOCTH.

6. HaiiTu enuHIYHBIE BEKTOPHI KacaTeIbHOM, INIABHOW HOPMAJIU U OMHOPMAIIU JINHUU X =
tsint,y = tcost,z = te® B Hauase KOOpPAMHAT.

8. Haifitu nmuny ayru iuHuu x = ct,y = cV2Int,z = % Mexay toukamu t = 1, t = 10.
9. HaliTu KpUBU3HY U KPYUYEHHE CIEAYIOUINX JTUHUU:

x =2t,y=Int,z = t2.
10. Tloka3ate, uto cdepa x7 + x5 + x5 = 1 sABjsAeTCA IaJKUM MHOIOOOpa3HeM.

Memoouueckue pexomenoayuu no peweruro 3a0au.

[Tpuctymnas K caMOCTOSATEILHOMY PEIICHHUIO 3a/1a4, HeOOXOMMO BHUMATEIBHO MPOYECTh
TEOPETUYECCKHI MaTepHaj MO0 COOTBETCTBYIOLIEMY BONPOCY TEMbl. BakHeilnne MOHSTHS 3TOU
TEMbI: TUIOCKME W TPOCTPAHCTBEHHBIC KPHBBIC, HOpMallb, OMHOPMaJlb, KPUBU3HA U KPy4YCHHE
TUTOCKON KPUBOW U Ip. DTH MOHSITHS CICAYET BBIYUUTh M pa300paThCs B MX COOTHOMEHUX. [Tpu
PEIICHUH 3a]1a9 UCTIONB3YIOTCS (POPMYITBI, 00BICHEHHE KOTOPBIX TPEACTaBICHO B Teme 11.

Kpumepuu ¢popmupoeanua oyenoxk no 3a0anuam 0711 CAMOCHOAMENbHOU pPAdombl
cmyoenma (munogvie 3a0auu):

«omauunoy (3 Oajura) - oOywaroluiics Mokasal TIIyOOKHe 3HaHMs Marepuaia Io
MIOCTAaBJICHHBIM BOMpPOCaM, TPAMOTHO W JIOTHYHO ero wm3naraer. CBOOOMHO WCIONB3yeT
HEeoOXouMble GOPMYJIBI TIPH PELICHUH 3a/1ay;

«xopowoy (2 6ansa) - oOyJarImuics TBEPIO 3HAET MaTepral, TPaMOTHO €ro U3Jiaraer, HO
JIOIYCKaeT HETOYHOCTH B MPOLECcCe PEeLIeHuUs 3a/1ay;

«yooeremsopumenvroy (1 6am1) - 00yJaronMiicss IMEET 3HaHUSI OCHOBHOT'O MaTepHaa Imo
IIOCTABJIEHHBIM BONPOCaM, HO HE YCBOWJ €ro JeTajed, JOMYyCKaeT OT/EeNbHble HETOUHOCTH MpH
pellIeHn  3a1ay;

«neyooenemeopumensvro» (0 6a1j10B) — 0OydarOIIMICS JIOMyCKaeT IpyOble OMMUOKU B
OTBETE Ha TIOCTABJICHHBIC BOIPOCHI U IIPH PEIICHUH 33124

5.2. Ouenounvie mamepuansl 013 pyoexncHo20 KOHMPOJiA.
PyOexHbIli KOHTPOJIb OCYIIECTBIISAETCS MO OOJee WM MEHEE CAaMOCTOATEIbHBIM pa3zesiaM —

yueOHBIM MOAYJISIM Kypca U IMIPOBOAMUTCS 110 OKOHYAHUM M3yUeHUsl MaTeprasa MOIYJsl B 3apaHee
YCTAHOBJICHHOE BpeMs. PyOeXHbI KOHTPOJb NMPOBOAUTCS C IIENBIO ONPENIETICHUs KayecTBa
YCBOEHHsI MaTepuasa y4eOHOro MoayJisl B 1eJloM. B TeueHune cemecTpa MpOBOIUTCS TPH TaKUX
KOHTPOJIbHBIX MEPONPUATHS 110 TPpaduKy.

B kauectBe dopm pyOEKHOTO KOHTPOJISI MOXKHO HMCIIOJIB30BaTh TECTUPOBAaHHUE (ITMCbMEHHOE
WIA KOMIIBIOTEPHOE), MPOBEJCHHE KOJUIOKBUYMa WJIM KOHTPOJIbHBIX pabor. Ha pyOexHbie
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KOHTPOJIbHBIE MEpPONPUATHS PEKOMEHIYEeTCS BBIHOCHUTH BECh IMPOrPAaMMHBIM MaTepuan (Bce
pasziensl) Mo JUCHUIUIHHE.

KonTpoabHnas padora. KontponsHas pabota — nucbMeHHas paboTa HebGonbIIoro oobema,
Operoiaraomas MpoBepKy 3HAHUK 3aJaHHOTO K M3YYCHHIO MaTepuaia M HaBBIKOB €ro
NpaKTHYECKOTro npuMeHeHus. [IpoBoauTcs Tpu pas3a B TeUCHHE N3YyYCHHUS TUCIUTLTUHBI (CEMECTp)
B yachl ayauTopHOH paborel. He Menee dem 3a 1 Hememo 10 KOHTPOJBHOW pPaboOTHI,
IpenoaaBaTelb JOJDKCH ONPENeNUTh CTYJICHTAaM HCXOJHbIC JAaHHbBIC ISl TOATOTOBKU: HA3BaTh
pazzensl  (TeMbl, BOINPOCHI), MO KOTOPHIM OYAYyT KOHTPOJbHBIE 3aJaHusl, TEOPETUUECKHUE
MCTOYHHKH (C TOYHBIM YKa3aHHEM pPa3ZeoB, TEM, CTaTeH) U HOATOTOBKH.

KontponbHble paboOThl MOTYT COCTOATH W3 OJHOTO WM HECKOJBKHX 3aaHui
NPaKTUYECKOro conaepkaHus. Ilpu BBINONHEHUM KOHTPOJIBHOW pabOTHl  IMOJIb30BATHCS
KOHCIIEKTaMH JIEKIIMH, y4eOHMKaMH, 3aJaYyHHUKaMH HE pa3peuieHo. JJIUTenbHOCTh perieHus
KOHTPOJIbHBIX 3a/laHuil cocTaBisieT He Oosee 90 MUHYT.

5.2.1. Ouenounvie mamepuanvt 014 KOHMPOILHOU padomvl: KOHmMPOAUpYeMble
komnemenyuu OIIK-1.1, OIIK-1.2, OIIK-1.3.

Tunoevie 8ApUAHM bl KOHMPOJIbHbIX paﬁom:

Bapuanm Nel
1. Pemuts cuctemsl o popmymnam Kpamepa (eciiu 3T0 BOZMOXKHO):
2x1 +2x; —x3+ x4 =4,
4x, + 3x, — X3+ 2x4 = 6,
8x; + 5x, — 3x3 + 4x, = 12,
3x1 + 3x, — 2x3 + 2x4 = 6.
2. Jlaubl aBa BekTopa d = (3,—2,6)u b= (—=2,1,0). OnpenenuTh NPOESKIIUU HA
KOOPJIMHATHBIE OCH CIIEIYIOIIUX BEKTOPOB: a) d + B, 0)d— b.
3. BBIYHCIUTH paHT MATPUIIBI IPH IOMOIIHU JIEMEHTAPHBIX TPEOOpa30BaHUM
25 31 17 43

75 94 53 132 |
75 94 54 134
25 32 20 48

A=

4. BbIUMCIATH BEIMYUHY OTKJIOHEHUS W paccTossHue oT Touku A(—2,—4, 3)10 miockocTn
2x—y+2z=3=0
5. Haiitu npoussenenus matpunl AB u BA (eciiu 3To BO3MOKHO)

3 4 5
A=(1 (2) _31),B= 6 0 —2
7 1 8

Bapuanm Ne2

1. Pasnoxuts Bektop d = 81 + 10j mo 6asucy (e;, e,, e3), ecnu

e =21—j—k & =30+2—k, e =0+3]+k,
2x1 + 3x, —5x3 =0,
2. Pemmwmth cHCTEMBI MATPUYHBIM criocOOOM {—3x; + 2x, + 4x3 = 3,
—xq1 + 2x, + 3x3 = 2.
HaiiTi SKCHIEHTPUCHUTET M IMPEKTPHCHI iumrca: 4x? + 9y? —8x — 36y + 4 =0

1 2 3 (1 2 3 4
4. IlepeMHOXWTbH MMOACTAaHOBKU ( 4 1 3 2) (3 5 4 1).
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1 -2 5 3 0o 2 7 =5
. Bpmucauts 4A - 7B, rne A={12 0 -3 1),B=(-8 1 3 0 |

5 -1 0 4

o~
()
|
N
ul

Bapuanm Ne 3
Omnpenenutsd yroa mexay n1Byms npsimeivu (1)u (1), ecnu
(l1):2x+5y—-3=0 (1,):5x—2y—6=0
3456789
175382

6 9) B BHJAC ITPOU3BCIACHUA HE3aBHCHUMBIX

12
. Pa3noxute noncraHoBky (

OHUKJIOB U BBIYUCIINTb ACKPCMCHT.

-1 2 4 3
5 1 =2 4

. Beruucnute onpenenurens no reopeme Jlamnaca: 0 1 -3 1l
5 4 -4 2

. Haiitn noacranoBky X u3 paBencrBa A X B = C, ecnu

-G e- (31 - (322

2 2 .
. Ha runep6one 16x° —49y° =784 maiitu Toukn, KoTopsle ObIIM OBl B TP paza OIHKE K
OJIHOM aCUMIITOTE, YEM K JIpyroi.

Bapuanm Ned

. CocraBuTh ypaBHEHHE IUIOCKOCTH, Mpoxojsmei yepe3 Touky A (5,4, 3)u orcekaromen
paBHbBIC OTPE3KHU HA OCSAX KOOP/UHAT.

2 3 4 5 4 5
. Haiitu npousBenenue matpun A u B,ecrud = 2 1 7|, B={(3 2 -1

0 0 1 0 1 9
. Hamwmcate ypaBHeHue rumepboibl, wumewmend olmme (QOKychl ¢ AIIJIMICOM

24x> +49y* =1176,, npu yenosun, 1o ee sxcuenrpucurer € =1,25.
2x1 — 3x, + 5x3 = 15
. Pemuts cucreMy ypaBHeHuit metogom l'aycca: { 4x1 + 5x, — 2x3 = =5
3x1 +2x, —6x3 = —11
. Jano: |E| =d+2b, |ﬁ| = —4d — b,CD = —5a — 3b. Jlokaszate, uyro ABCD —
Tpanerus.

Bapuanm Ne5
-2 3 4
. Manamarpuna| 2 1 7 ). HaliTu NpUCOEIUHEHHYIO MATPUILY.
0 0 1

. Ha runep6one 144x> =169y =24336 waiitn Touku, ;s KOTOPOH GOKATBHBIE PaIHYC-

BEKTOPBI NIEPIIEHAUKYJISPHBI APYT K JPYTY.
. Haiitu koopawHaTel BepuIMH TMapaboidbl ¥  BEIMYMHY [apamerpa p, €cCld
2x2—4x+2y—3=0
2 -1 3 -2 4
. HaiiTu panr MaTpuibl METOIOM OKaUMIISIOIIUX MUHOPOB A=4 -2 5 1 7
2 -1 1 8 2

2 =5 4 3

. Beranciuts onpeaennurens 3 —4 75
4 -9 8 5

-3 2 =5 3



Kpumepuu ghopmuposanun oyenok no KOHmMpPOILHLIM MOUKAM (KOHMPObHBIE PAOONIbY)

5-4 6anna - npaBUIBHO BBIIIOJIHEHBI BCE 3a/1aHUS, IPOJIEMOHCTPUPOBAH BEICOKUN YPOBEHD
BJIaJICHHSI MATEPHAJIOM, TIPOSIBIICHBI IIPEBOCXOJHBIE CTOCOOHOCTU MPUMEHSATDH 3HAHHSI U YMEHHUS K
BBINIOJTHEHUIO KOHKPETHBIX 3aJIlaHUM.

3 0anna - TIPaBWIBHO BBHINOJHEHA OoJsiblIasgs 4YacTh 3aJaHUH, MPUCYTCTBYIOT
HE3HAUUTEJIbHbIE OIIMOKH, IPOJAEMOHCTPUPOBAH XOPOLIMHA YPOBEHb BIAJEHHUS MaTepUallOM,
IPOSIBJIEHBI CPEIHUE CIIOCOOHOCTH NMPUMEHSTh 3HAHUS U YMEHUS K BBIIOJIHEHUIO KOHKPETHBIX
3aJaHUH.

2 fanna - 3ajaHus BBINOJHEHBI OOJiee YE€M HAMOJIOBUHY, NPUCYTCTBYIOT CEpbE3HBIE
OIMOKH, TPOJEMOHCTPUPOBAH  YIOBJICTBOPUTEIbHBI YPOBEHb BJIAJICHHUS MaTepHAIIOM,
IPOSIBJIICHBI HU3KHUE CIIOCOOHOCTH MPHUMEHSATh 3HAHUS M YMEHHUS K BBITOJHEHHIO KOHKPETHBIX
3a/laHUN.

1 6ann - naH HENOJHBINA OTBET, MPEICTABIIAIOIINN COO0N pa3pO3HEHHbIE 3HAHUS T10 TEME
BOIPOCA CYIIECTBEHHBIMH OIINOKaMH B ONPEIEICHUSAX.

0 6annog - ipy NMOJTHOM HECOOTBETCTBUU BCEM KPUTEPUSM U OTCYTCTBUU OTBETA.

5.2.2. Ouenounvie mamepuanvi: Tunoevie mecmosvlie 3a0aHus NnO OUCUUNIUHE
«Anzeopa, zeomempusa u mononozua» (konmponupyeman komnemenyusn OIIK-1.): Ilonnwii
nepeuens mecmoswix 3a0anuil npeocmaenen ¢ JOUC -

http://open.kbsu.ru/moodle/course/view.php?id=3758

Tecm — cuctema CTaHAAPTU3UPOBAHHBIX 3aJaHHM, TO3BOJIIONIAS ABTOMATHU3UPOBATH
IIPOLIEIYPY U3MEPEHNU YPOBHS 3HAHUM U YMEHUH CTyJeHTa. TecTupoBaHue NPOBOAMUTCS TPH pas3a
B TCUCHHE HM3yYCHUs TUCIUIUIMHEI (cemecTp) Ha muatdopme http://open.kbsu.ru/moodle/. He

MeHee, 4eM 3a | Hejeno A0 TeCTUPOBaHMs, MpenojaBaTelb JOJDKEH ONPEAEIMTh CTYAECHTaM
UCXOJIHbIE TaHHbIE JJIS MOJrOTOBKM K TECTHPOBAHUIO: Ha3BaTh pa3jieibl (TEMbI, BOIPOCHI), 11O
KOTOPBIM OYAYT 33JJaHHs B TECTOBOM (popMe, TEOpPETHUECKUE NCTOYHUKH (C TOYHBIM yKa3zaHHEM
pa3fenoB, TeM, crarel) A NOAroTOoBKH. OIEHKa pe3yiabTaTOB TECTUPOBAHUS NPOU3BOAUTCS
KOMIIBIOTEPHON IPOrpaMMOii, pe3yabTaT BbIJAETCSI HEMEUIEHHO 110 OKOHYaHUH TECTa.

1. Haiitn BEKTOP X u3 ypaBHEHUSA a, +2a, +3a; +4x =0, rae
a, =(05,-8-12), a,=(2,-14,-3), a,=(-3,2,-54)

Ox=(012,2) Mx=(0,1,2,-2)

Ox=(0,-12,-2) Ox=(0,-1,2,2)

2. U3 BeKTOpOB HOPMHUPOBaH

1 1 1

|Zl_a_70’_ D (1’1,1’1)
V333

O (1,1,0,1) 03,43,

3. Man Bextop a =(3,1,2) B E eMy oproronaieH BeKTop
M (-1,-1.2) 0 (1,1.2)
0 @2,1,-1) L (2,1,2)
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4. Hanucats ypaBHeHHe npsiMoii AB, npoxoasieit uepe3 Touku A(3,1) u B(-1,-2)
L] 4x+3y-4=0 L 3x+2y+1=0
M 3x-4y-5=0 O x+y-1=0

5. YrioBoi ko3 PUIMeHT IpsiMOi, MPOXOAAIICH yepe3 Hayalo KOOPAUHAT U TOUKY
A(3,-27) paBen
3 ] -27 M -9 0 1/9

6. Haiitu yron mexay npsiMbiMu 3x-2y+12=0 u 4x+y-2=0
Ctgp=3/4 Ogp=-1
Ctgp=4/3 Mtgp=11/10

7. dnuna Bexropa AB, eciu A(3,2), B(-1,-1) paBHa
013 045 O 4 7 5

8. HaliTu HOpMUpYIOLIUI MHOXKUTEIb NpsAMoi 12x-5y+1=0
] -13 113 L] 1/13 M -1/13

9. HopmanbHoe ypaBHeHHe npsiMoit 3x-4y+10=0 nmeer Bua

M—§x+iy—2=0 D§x+iy—2=0
5 5 5 5

sz—iy—Zzo D§x+iy+2=0
5 5 5 5

10. YpaBHeHue npsmoii, npoxozsmeid yepe3 Touky A(4,-5) mapaiienbHo npsMoit 2x-3y+6=0
UMeeT BUJ

0 3x-2y+2=0 O 3x+2y+2=0

M 3x+2y-2=0 0 3x-2y-2=0

11. YpaBuenuem npsamoit, npoxoasiieit uepe3 Touku Mi(3,-1,2) u M2(-2,0,1) sBnsiercs
LIx-3y+2z-10 L 5x+2y-3z=0
x-3 y+l z-2

[ 2x+5y-z=0 M
-5 1 -1

-2 +2 -1 +3 -4
x =Y _Z u L =—22 paBeH

12. Yroa Mexnay npsaMbpIMu
A TP 2 10 -1 2

T 13 2 1
Hop=— M ¢ = arccos — 1o = arccos — o = arccos —
¢ 6 ¢ 45 ¢ 5 ¢ 13

13. Yron mexny npsmoit g =2 :g U TUIOCKOCTHIO 22x+4y+20z=0 paBeH

44 7T 8
(] @ = arcsin — Oe= Oep=— VI @ = arcsin —
v 45 i =5 v 9

14. Beruucnuth paccrosiuue ot Touku A(4,-1) mo npsamoit 8x-6y+2=0
26



Ll 8 M 4 01 L3

15. KaHoHMUECKOE YpaBHEHHE AIIUIICA UMEET BUL
2 2

O0X+2=1 oX -2 o
b a a b
x2 2 x2

M+ 21 0% +2-=0
a b a b

16. J1ns runepOosibl BEpHO
Ca>c 0 2b>2c [0 2b<2c M 2a<2c

17. YpaBHEeHUS acCCUMIITOT THIIEPOOITBI UMEET BU/T

DXZiE Dy:ﬁx My:iéx szi
g b a a
2 2
18. DKCLIEHTPUCUTET € KPUBOM 2-T0 mopsimika — + — =1 paBeH
P P TV
M 4/5 O 8 0 4 5

19. YpaBHeHue AUPEKTPUCH TapaboIIbl UMEET BHU]T

Oy + 2 =0 Oy =2

Y 2 Y 2

O x=£+1 Mx+L=0
2 2

20. OmnpenenuTth YMCI0 UHBEPCUi B mepectanoBke 1,9,6,3,2,5,4,7,8
- 15 -2 12 +: 13 -1 14

21. Yucno pa3nuyHbIX EPECTAHOBOK JJIMHBI 6 paBHO ...

-2 750 +: 720 -: 360 -: 700
137984652

22. JIeKpeMeHT NOACTAaHOBKH (231487569j PaBeH ...

-4 -2 +:5 -3

23. Ecnu B omipeieuTeNie CTPOKU U CTONOIBI TOMEHSITh MECTaMH, TO ONPEACTUTEND:
-: IOMEHSAET 3HAK

-I CTAaHET PABHBLIM HYIIIO

+: HE U3MEHUTCH

- YBEIIMYUTCS HA MOCTOSHHOE YUCIIO

12 30

5
-1 60 +:- 60 - 180 -1 120

24. BeauciuThb

25. Beruucnure 3
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+: 11 - -17 - -23 - 23

2 3 1 2
26. IlponsBenenue onpeaenurTesnei g -(—2 paBHO:

8 2 3
-1 15 - 14 -1 32 +:-16
3 1 =2
27. Beruncnuth onpegenurens |3 -2 -1
-1 5 1
--8 --7 -1 20 +:-19
1 01 1
3100
28. Omnpenenurens 4-ro nopsiaka 0100 paBeH:
4 2 0 5
- 14 +:15 -0 -1

29. CKOJIBKO MHMHOpPOB 2-T0 MOPSAKA COAECPKUT ONPEAECIUTENb 3-TO OopsiaKa?
-3 -6 -1 16

a 1 2

30. AnrebpandeckuM AonoaHeHHeM B onpenenurene |1 3 0 koageMmeHty qa,, Oyner
b 5 ¢

1o 2 13 a2

+'_‘b ¢ R ‘5 c E ‘b 5‘ h 0‘

31. 13 nepeuncnennslx Matpul A, ., B, ,,Cs ., D, ,, K, ,,N. MOXXHO MEPEMHOXHUTh MEXIY

3x7
cooOoi
- D3x4 u K6x4 +: A2x5 u C5x4 - B6x7 " N3x7 - B u K

6x7 6x4

32. Panrom MaTpuiisl Ha3bIBaeTcs ...

-1 YHCJIO JIMHEWHO HE3aBUCUMBIX CTPOK

-1 YHCJIO JINHEWHO HE3aBUCUMBIX BEKTOPOB

+: MaKCUMaJIbHOE YHCIIO JIMHEHHO HE3aBUCUMBIX CTPOK (CTOJIOIIOB)
- ee TIOPSJIOK

4 5)(2
33. [IpousBenenne maTpuil (2 3)-[1) paBHO:

+: (lj = (13 7) = (7 13) = (=7 -13)

7
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* -1 -1
34. Marpuua A (mpucoenuHeHHas) K Marpuie A = 5 3 AMEET BUI:
31 21 3 -1 3 1
- - - +:
2 1 31 2 1 -2 -1
A—l . 5 1
35. Marpuria oOpaTHas K 3aJaHHON MaTpule A = 01 AMEET BU:
1 -1 1 1 1({1 -1 1 -1
-: -5 +: — -5
0O 5 05 500 5 0 5

Kpumepuu ¢hopmupoeanusn ouenok no mecmoevim 3a0aHuam:
[lo utoram BBIMOJIHEHUSI TECTOBBIX 33JaHUI OIEHKA MPOU3BOJUTCS MO MATUOAIHLHON

IKae.

5 6auIoB — MOTYYaOT 00YYAOIINECs C MPABUIBHBIM KOJTHYECTBOM OTBETOB HA TECTOBHIE
Bonpocsl. Beimonaneno 89-100 % npennokeHHBIX TECTOBBIX BOIIPOCOB;

4 Gayia — MoJIy4aroT 00ydYaromuecs: ¢ MPaBIILHBIM KOJIHMYECTBOM OTBETOB Ha TECTOBBIE
Borpockl — 70 —88 % ot obmiero oo0beMa 3aJaHHBIX TECTOBBIX BOIIPOCOB;

3 Gamna — mony4aroT 00yJaronuecs ¢ MpaBUIbHBIM KOJMYECTBOM OTBETOB Ha TECTOBBIC
Bompockl — 50 —69% ot 00111er0 00BeMa 3aJaHHBIX TECTOBBIX BOIIPOCOB;

2 Gamina — moay4yaroT o0ydJaromuecs MPaBUIbHBIM KOJIWYECTBOM OTBETOB Ha TECTOBBIC
Borpochkl — 30-49 % ot 061Iero oobeMa 3aJJaHHBIX TECTOBBIX BOIPOCOB.

1 6amn — mony4aroT oOydaromuecs: ¢ MPaBWIBHBIM KOJMYECTBOM OTBETOB HA TECTOBBIC
Bonpockl — 10 —29% ot o01ero oobema 3a/laHHbIX TECTOBBIX BOIIPOCOB;

0 GayoB — MOMYYarOT O0yYarONIUecs MPaBUIBHBIM KOJIMYECTBOM OTBETOB Ha TECTOBBIC
Bonpocsl — MeHee 10 % ot o01ero oobema 3a1aHHbIX TECTOBBIX BOIIPOCOB.

5.2.3. Ouenounvie mamepuanvl 011 NPOGEOEHUA KOIOKGUYMA: KOHMPOAUpyemasn
komnemenyusn OIIK-1
KonnokBuym — cobecenoBaHue MpenojaBaTess ¢ OOyYaroUUMCs C LETbI0 KOHTPOJIS

IJIyOMHBl YCBOEHMsI TEOPETHMUYECKOr0 MaTepHuaia, HM3y4eHHs pPeKOMEHJOBAHHOW JIMTEpaTyphl.
KonnokBuym - 3T0 ¢opma KOHTPOJS, BHJ IMOMOIIM O0YYaIOUIMMCS U METOJ CTUMYJIMPOBAHUS
UX CaMOCTOSITEIbHON paboThl. KOMIOKBUYM OXBaThIBAET TOJIBKO Pa3jiesl MM TEMY HU3ydaeMOM
JUCIUTUINHBI.
Temuvi konnokeuyma:

1. bunapHble anreOpamdeckue omnepanuu. Anredpandeckue CTPYKTYpbl C OJHOM M JBYMS
OMHApHBIMH ONEPALIUSIMHU.

2. IlepecranoBku. Tpancnosunus B nepectanoBke. FiHBepcus. UeTHOCTB epecTaHOBKHU.

3. IToncranoBku. YeTHOCTh MOACTaHOBKH. CBOMCTBA NIOJICTAHOBOK. JIEKPEMEHT.

4.0Onpenenurenu n-ro nopsjaka. CBolcTsa.

5.MuHopsI 1 anreOpandeckue A0MOJHEHU. MeTo/1bl BHIYMCIEHUE ONPEIEIUTENS n-TO MOPSAKa.

6.Cucrema nuHeHbIX ypaBHeHU. @opmynel Kpamepa u meton ["aycca.

7.Matpuupbl. Onepauuu Hag Matpuriamu. ColicTBa onepanuii. O6paTHas MaTpuia. Y cJIoBHs ee
CYILECTBOBAHUS M METOJT HAXOXKACHHUS.

8.Panr maTpuipl. MeToabl HaXOKAEHUS PaHTa MaTPULIBIL.

29



9.JIuneiinple mpoctpaHcTBa. llogmpoctpancTBa. basuc M pa3MepHOCTh  JITMHEMHOIO
IIPOCTPAHCTBA.
10.Matpuna nepexona. CBoiicTBa.
11.Cymma u nepeceyenue noanpoctpancts. @opmysna ['paccmana.
12.EBxinioBbl ipocTpancTBa. OOmHMiA crmocod mocTpoeHHs.
13.Jnuna Bexktopa. Yron mexay Bekropamu. HepaBenctBo Komu-byHsikoBckoro.
14.0OpToronanbHOCTh BEKTOPOB. OpToroHansHbie 60a3uchl. [Ipoiecc oproroHanmmu3auu.
15.JIunelinbie npeoOpa3oBaHus BEKTOPHBIX IIPOCTPAHCTB. Cas13b JIMHEHHBIX
npeoOpa3zoBanuii ¢ MarpuiaMu. JIeicTBUS Hal TMHEHHBIMHU PE0OPa30BaHUSMU.
16. KanoHMueCcKuii 1 HOPMaJIbHBIN BUJI KBaAPATHYHON (POPMBI.
17. [lonoxuTenpHO-OTpeIeIeHHbIE KBaApAaTHYHBIE (POPMBI.
18.XapakTepucTuyeckue MaTpulbl. XapakTepuctudyeckue KOopHH. CoOOCTBEHHBIE BEKTOPBHI.
Cob6cTBeHHbIE 3HAYCHHUS.
19.Bektopsl. Onepauuu Haj BEKTOpaMH.
20.CkansipHO€, BEKTOPHOE U CMEIIAHHOE NPOU3BEIeHIE BEKTOPOB. CBOICTBA.
21.PaccTosiHME MEXy IByMsl TOUKaMH Ha IJIOCKOCTH. JleieHue oTpe3ka B JaHHOM OTHOIIEHUU.
IInomane TpeyrojapHHUKA.
22.YpaBHEHHUE NPSMOM C YTIOBBIM KOAPPHUIIMEHTOM. YTOI MEKIY ABYMS MPSIMBIMH.
23.0011ee ypaBHEHUH NPsAMOil. YpaBHEHHE MPSMON «B OTPE3KAX».
24 HopMmanbHOe ypaBHEHHE MPsAMOii. PaccTosiHEEe OT TOUKH 10 IPSMOIA.
25.0nnurc, runepbona, napadona.
26.00m1ee ypaBHEHHE IUIOCKOCTH. YTOJI MEXK/TY TIOCKOCTSIMH.
27.HenonHble ypaBHEHUS IUIOCKOCTH. Y paBHEHHE IJIOCKOCTHU «B OTPE3KaX».
28.HopMmanbHOE ypaBHEHUE IJIOCKOCTU. PacCTOsHNE OT TOUKH J10 MIIOCKOCTH.
29.VpaBHeHue NpsAMOH B mpocTpaHcTBe. KaHOHMUECKoe U mapaMeTpUuecKoe YpaBHEHHE PSIMOH.
30.B3auMHOE pacnoiokeHre IPsIMOM U IIIOCKOCTH B TPOCTPAHCTBE.
31. O6uree ypaBuenue [1BII. Knaccuduxarnus [1BII.
32. KpuBu3Ha 1 Kpy4eHHUe IUIOCKON KPUBOU.
33. IlognpoctpancTBa. CymMMa u nepecedenue noanpocrpadcts. @opmyia I'paccmana.
34. O0uas cxema uccnenosanus CJIY. Teopema Kponekepa-Kamnemnnu.
35. OnHopoanble cucteMbl. CBolicTBa pemieHui oqHOopoiHbIX cuctem. OCP.

Kpumepuu ¢ghopmuposanusn oyenok no KOHmMpoILHLIM MOYKAM (KOJUIOKEUYM)

«OMIIUYHBL (8blCOKULL) YpOBeHb KomnemeHyuuy (5 OaoB) - CTaBUTCS B clydae, KOT/a
00y4aroImuiicst AEMOHCTPUPYET 3HaHUE TeopeThdeckoro Marepuaia Ha 100%;

«xopowiuti (HopmanvHhulil) ypoeens komnemenyuuy (4 6aNIOB) - CTABUTCA B cilydae, Kornaa
00y4aroIMiCcs AEMOHCTPUPYET 3HAHUE TEOpeTUYecKoro Matepraia Ha 70%;

«V0081eMBOPUMENbHBIL (MUHUMANbHDIL, NOPO208bIl) YPoseHb Komnemenyuuy (3 Oanna) —
CTaBUTCS B Ciydae, KOTr/la OOYYaroIIWiics 3aTpymHSETCs C TPaBHIBHOW (HOPMYITHUPOBKOI
TEOPETHYECKOTO MaTepHaia, JaeT HEMOJHBIA OTBET, JIEMOHCTPHPYET 3HAHWUE TEOPETUIECKOTO
Mmarepuana Ha 55%;

«HEYO0BIemBOPUMENbHBLU (HUMCE NOPO208020) YPoBeHb Komnemenyuuy (2 1 MeHee OaIIoB) —
CTAaBUTCS B Ciydae KOrja OOy4aroluiics JaeT HEBEpHYIO (OPMYIHPOBKOM TEOPETUUECKOTO
Marepuana, IEMOHCTPUPYET He3HAHUE TEOPETUYECKOI0 MaTepHaa.

5.3. Ouenounvie mamepuannvl 0131 RPOMENHCYMOYHOI AMMECMAYUU.
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Llenvio npomescymounou ammecmayuy 1O JUCLUUIUIMHE SBISETCS OLIEHKA KadecTBa
OCBOGHHUS JTUCHUIUIMHBI  oOywarommumucsa. OHa mpenHasHadeHa s OOBEKTHBHOTO
MOJATBEPXKIICHUSI W OIEHUBAHUS JOCTUTHYTBIX PE3YJIbTaTOB OOYUYEHHS TOCJIE 3aBEpUICHUS
W3YYCHUS JUCHHUILTUHBL. OCYIIECTBIISICTCS B KOHIIE CEMECTPa U MPEACTABISACT COOO0M UTOTOBYIO
OLICHKY 3HaHUU B BUJIE DK3aMeHa.

[TpomexyTouHasi arTecTanusi MOKET NMPOBOAMTHCS B YCTHOW WIIM MHCbMEHHOH (opme.
Ha mpomexyTouHyto arrectanuio oTBoauTces 10 30 6amios.

IK3ameHnayuonHble 60NPOCHL NO OUCHUNTUHE «AN2edpa, 2eomempusn u MONONOZUAN
(konmponupyemasn komnemenyus OIIK-1.):

Anrebpanueckue CTPYKTYpbI C 0OIHOM OMHapHOI anreOpanyeckoit oneparueid. CBONWCTBa.
Koumnbiro. ColictBa. [Ipumepsl.

[Tone. Coiictsa. [Ipumepsi.

Xapakrepuctuka nojs. Teopema. [loamone.

ITepectanoBku. Teopema o 4nciie NEPECTAHOBOK JIJIMHBI 7.

Tpancnosunus B nepectaHoBke. MuBepcus. YetHocTs nepecranoBku. Teopema.

N AL =

[TogcranoBku. YerHocTh mOACTaHOBKM. (CBOMCTBA YMHOXXEHHSI  IMOJCTAaHOBOK.
JlexpeMeHT.
Onpenenurenu n-ro nopsaka. Coiicrsa

*

MuHops! 1 anredpandeckue gonoiaHenus. Teopema Jlamnacca.

10. Paznosxenue onpenenuTes o 3JEMEHTaM CTPOKU. BelunciieHue onpenennTens METOJ0M
AQHHYJIMPOBAHUS DJIEMEHTOB CTPOKHU.

11. Cucrtema IMHEMHBIX ypaBHEHHI KpamepoBckoro tuna. Meroa Kpamepa.

12. Marpuisl. Onepanuu Hajx MmaTpunaMu. CBONCTBA onepanuii.

13. O6parnast matpuia. Y cJIOBHS CyIIECTBOBAHMUS.

14. Teopema 00 omnpeaenuTesne NPOU3BEICHUE MATPHIL.

15. Panr matpuusl. Teopema o paHre MaTpHUIIbL.

16. JInnelinsie npoctpancTsa. [Ipumepsl. bazuc n pasmMepHOCTb JIMHEHHOTO NMPOCTPAHCTBA.
Teopema o 6a3uce.

17. Hopnmpoctpancto. CymMMa u nepecedenue noanpocrpancts. @opmyia I'paccmana.

18. EBKkumoBbl mpocTpaHcTBa. J[nvHa BekTOopa. Yrosl Mexay BekTopamu. HepaBeHCTBO
Kommn-byHsikoBcKkoro.

19. OpToroHanbHOCTh BEKTOPOB. OpTOrOHAIBHBIE U OPTOHOPMUPOBaHHBIE 0a3uchl. Teopema
CYIIECTBOBaHMS OPTOrOHAIBHOIO Oa3uca.

20. JIunelinple TpeoOpazoBaHUs BEKTOPHBIX MPOCTPAHCTB. JIeHCTBUS HaJX JIMHEHHBIMU
peoOpa3oBaHUSIMHU.

21. KBanparuunslie popMmel. Teopema o paHre KBaJpaTHUHON (HOPMBI.

22. KaHoHMuecKuil 1 HOpMaJbHbII BUJ KBaapaTUUHON Gopmbl. Meton Jlarpanxa.

23. TTonoxxuTenpHO ompeieNeHHble KBaapaTuuHble popmbl. Kputepuit CunibBectpa.

24. XapakTepuCTHUECKNE MAaTPULIbl. XapaKTEPUCTUUECKUE KOPHHU.

25. CobctBeHHble BekTOphl. CoOCTBEHHbIE 3HAaUeHU. Teopema.

26. Bekropsl. Onepanuu HaJ BekTopaMu. CBONCTBA Oeparuii.

27. CkansipHO€ pou3BeieHUuE BEKTOpoB. CBOICTBA.

28. BextopHoe npousBeqeHre BeKTopoB. CBolicTBa.

29. CMenaHHOE NpOU3BeAEHNE BEKTOPOB. CBOMCTBA.
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30. PaccrossHue Mexay JOByMs TOYKaMHM Ha IUIOCKOCTU. /[leneHume oTpe3ka B JaHHOM
oTHouleHuH. [Tnomane TpeyronbHuKa.

31. YpaBHeHHe MpsIMOH C YIIIOBBIM KO3(PPHUIHEHTOM. YTOI MEXTy ABYMS IPSIMBIMU.

32. O0uiee ypaBHEHUN IPSIMON. Y paBHEHUE NIPSIMOM «B OTPE3Kax)».

33. HopmanbHOe ypaBHeHUE NIpsAMO. PaccTosiHre OT TOYKH J10 TIPSMOM.

34. Dnnunc. KaHoOHMYeCKOe ypaBHEHUE AJLUIUTICA.

35. I'unep6osia. KaHoHWYeCcKOe ypaBHEHUE TUIIEPOOJIBI.

36. [Tapabona. Kanonnueckoe ypaBHEHHE 11apadOJIbI.

37. IlmockocTh B pocTpaHCTBE. PazinuHble ypaBHEHUS IJIOCKOCTH.

38. HopmanbeHoe ypaBHEHHE IIOCKOCTH. PaccTosiHUE OT TOUKH 10 MJIOCKOCTH.

39. B3auMHO€ pacrosoKeHue NpsMOi U MJIOCKOCTU B IIPOCTPAHCTBE.

40. O6mee ypasuenue [IBII. Knaccudukarus [1BII.

Kpumepuu ¢hopmupoeanusn ouenok no npomexicymounoi ammecmayuu:

26-30 GayutoB — mody4aroT OOydYaromuecs, KOTOpble CBOOOIHO OPHEHTHPYIOTCS B
MaTepuase U OTBe4aroT 0e3 3arpyaHeHuil. OOydaromuiicss crioco0eH K BBITOJIHEHUIO CIO0XKHBIX
3aJJaHu}, TOCTaHOBKE 11eJIei U BEIOOpe MyTel ux peanuzanuu. PaboTta BhIloIHEHA MOTHOCTHIO 0€3
ommn0Ook, pemreno 100% 3amauy;

21-25 ©OammoB — TmONydarOT OOydarommecs, KOTOpPbIE OTHOCUTEIBHO IIOJHO
OPUEHTHPYIOTCSI B Marepuaie, OTBEYAIOT 0e3 3aTpyIHEHHH, IOMyCKaloT HE3HAYUTEIbHOE
KOTM4YecTBO OommOoK. OOydJaromuiics CrocoOCH K BBITIOJHEHHUIO CIIOXKHBIX 3amaHuid. Pabora
BBITNIOJIHEHA MOJIHOCTHIO, HO UMEIOTCS HE OoJiee OAHON HerpyOoi OmMOKY U OJJHOTO HEJ0YeTa, He
Oonee Tpex HemO4eTOB. JlOmMyckaloTcs HE3HAYUTENbHbIE HETOYHOCTH IPH pEIIeHUU 3ajad,
peuieno 70% 3anay;

16-20 GamnoB — mony4aroT oOy4aromiuecsi, y KOTOPhIX HEJOCTATOYHO BBICOK YPOBEHB
BJIAJICHHS MaTeprajioM. B mporecce oTBeTa Ha SK3aMEHE JIOIYCKAIOTCS OIIHMOKH U 3aTPyTHEHHUS
pY U3I0KEeHUU Matepuana. OOyJaromuicsl MPaBUIIBHO BHITIOIHHUI HE MeHee 2/3 Bcel padoThI
WJIM JIOMYCTHJI He OoJiee OIHOM rpy0oit OomMMOKHM 1 ABYX HEJI0YETOB, HE 00Jiee OAHOU IpyOoil U
OJIHOU HerpyOo# omuoOKu, He OoJiee TpeX HEerpyObIX OmHUOOK, OJHON HerpyOoit. O0yyaromunics
3aTPyIHSETCS C MPAaBUIBHOM OLIEHKON MpeIOKEHHON 3aaui, JaeT HEeMOIHBIA OTBET, PEIICHO
55% 3anau;

0 GamnmoB — monyuyaroT OOydaromuecs, KOTOpbIe AOMYCKAIOT 3HAYUTENbHBIC OIIUOKU.
OOyyaronuiics UMEeT JHIb HadalbHYIO CTETIEHb OpUEHTAIMM B Marepuane. B pabote yucio
OIIMOOK U HEAOYETOB MPEBBICUIIO HOPMY IS OIICHKH 3 WJIM MPABHIBHO BBITIOIHEHO MeHee 2/3
Bcel paboTel. OOyyaronuiics qaeT HEBEPHYIO OLICHKY CUTYalluu, pemeno menee 50% 3amad.

6. MeToauyeckne MaTepHaJibl, ONpeAeIsIoLe NPoLe1yPbl OLleHUBAHUS 3HAHMIA,
YMeHHii, HABBIKOB W (MJIM) ONBITA 1eSITeIbHOCTH

MaxkcumansHas cymma (100 6ansioB), Habupaemast CTyIEHTOM IO TUCIMIUIMHE BKIIIOYAET
JIB€ COCTaBIISIOIINE!

— nepeas cocmagnAwias — OLEHKa pPEryJIsipHOCTH, CBOEBPEMEHHOCTHM M KadecTBa
BBITIOJTHEHHSI CTYACHTOM Yy4eOHOW paboThl MO W3YYEHHUIO NUCHUIUIMHBI B TEYCHHE IEpPHOJIa
u3ydeHus: nucuuiuiiHbl (He Oonee 70 OammoB). bammel, XapakTepusyroolpe yCIeBaeMOCTh
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CTYZEHTA 110 JUCLUIUIMHE, HAOUPAIOTCS UM B TEUEHHE BCETo NMeproaa o0yueHHUsL.
—6emopas cocmaenAwas — OLEHKA 3HaHUU CTYIEHTA 110 pe3ybTaTaM IIPOMEKYTOUHON
arrecranuu (ae 6onee 30 —O6aIoB).
Kpurepuem oneHku ypoBHS CGHOPMHPOBAHHOCTH KOMIETEHIMH B pamMKax y4deOHOMH

JTUCLIUTUTMHBIL «ANre0pa, reOMeTpus ¥ TOTIOJIOTHU» B | ceMecTpe sIBIISIETCS K3aMEH.

OOmuii Gamn Tekymero W pyOeKHOrO KOHTPOJIS CKIAABIBACTCS U3  CIEIYIOIINX
COCTaBJISIOLIUX NTPUIIOKEHUS 2.

Llenvto npomesrcymounvlx ammecmayuil 110 JUCUUIIIMHE SIBISIETCS OLEHKAa KayecTBa
OCBOEHUS AUCHUILTUHBI 00y4arOIIUMUCS.

Kpumepuu oyenku kauecmea 0c60eHUA OUCYUNTIUHDL

Ouenka «omauuno» — om 91 0o 100 6annoe — TeopeTUUECKOE COJACpPKAHUE Kypca
OCBOEHO IOJIHOCTBI0, 6€3 MP0oOeIoB, HEOOXOIMMBIE TPAKTHYECKIE HABBIKH PA0OTHI C OCBOCHHBIM
MaTepuaioM chopmupoBanbl. Bee mpeaycMOTpeHHBIE porpaMMoi 00ydeHus yueOHbIe 3aJaHus
BBHINOJIHEHBI. Ha sSK3aMeHe CTyAeHT AEMOHCTPUPYET TIIIyOOKHE 3HaHUS MPEAyCMOTPEHHOTO
OporpaMMOil  Marepuajia, yYMEeT YeTKO M JIOTMYECKH IIOCJIEOBaTeIbHO OTBEYaTh Ha
MOCTaBJICHHBIE BOMPOCHI.

Ouenka «xopouto» —om 81 00 90 6annoe — TEOPETUYECKOE COJEP)KAHUE Kypca OCBOEHO,
HEOOXOUMbIE MTPAKTHUYECKHE HABBIKU PabOTHI CHOPMUPOBAHBI, BHITIOTHEHHBIEC YUeOHbIC 3aJaHUS
coJlep’KaT He3HayuTeNnbHble omMOku. Ha sk3amMeHe CTyAeHT NeMOHCTPUPYET TBEpJO€ 3HAHUs
OCHOBHOTO (ITPOrpaMMHOT0) MaTepHuaja, €CTh HECYIIeCTBEHHBbIE HETOYHOCTH IPH OTBETE HA
MIOCTaBJICHHBIE BOIIPOCHI.

Ouyenka «yoosenemeopumenvno» — om 61 0o 80 6ann106 — TEOPETUUECKOE COICPKAHNE
Kypca OCBOEHO HE IOJIHOCTHIO, HEOOXOAMMBIE MPAKTHYECKHUE HABBIKH PabOTHl c(hOpMUPOBAHBI
YaCTUYHO, BBHIMOJHEHHBIC yueOHbIE 3aJaHus coaepkaT rpyObie ommOku. Ha sk3ameHne cTyneHT
JEMOHCTPHUPYET 3HAHHE TOJHKO OCHOBHOI'O MaTepuaia, OTBETHI COAEpKAT HETOYHOCTH, Cclabo
apryMeHTHPOBAHbI, HAPYIIIEHA MOCIeI0BATEIbHOCTh H3JI0KEHHS MaTepraa

Ouenka «neyooenemeopumenvno» — om 36 00 60 6an106 — TEOPETUIECKOE COAECPIKAHNE
Kypca HE OCBOCHO, HEOOXOIMMBbIe MPAKTUYECKHE HABBIKU pPabOTBI HE C(HOpPMHPOBAHBL,
BBITTOJIHEHHBIE 3aJ[aHusl CoJepXKaT TpyOble ommOku. Ha sk3aMeHe CTYyAEeHT IeMOHCTPHPYET
HE3HAHME 3HAYMTEILHON YaCTH IMPOTPaMMHOTO MaTepHara, CylleCTBEHHbIE OITMOKH B OTBETaX Ha
BOTIPOCHI, HEyMEHHUE OPUEHTUPOBATHCSI B MaTepHalie, HE3HAHNE OCHOBHBIX IMMOHITUN JTUCIUTUINHBL.

Tunossle 3a1anus, obecnieunBatonue popmupoBanue komnerenuu OIIK-1 npeacrasneHs! B
tabnure 7.

Tabnauya 7. Pe3ynbraThl OCBOCHUS yU€OHOM TUCIUIUIMHBIL, TOAJIEKAIIIE TPOBEPKE

Koa n OcHOBHBIE OKA3aTEJIH OLEHKH HNuaukaTopsl Bujx oneHOYHOro
HAUMEHOBaHHUe pe3yJbTaTOB 00yUeHHsI JOCTHKEHMS MartepuaJa,
KOMIETEeHINHN KOMIIETEeHIIMH o0ecneunBalouue
(1151 IIAHUPOBAHUS ¢popmupoBanue
pe3yJIbTaTOB 00yUYeHHsl KOMIIETEH M I
1o 3JIeMEeHTaAM
o0pa3oBaTe/bLHOM
MPOrpaMMbI H
COOTBETCTBYIOLIHUX
OLIEHOYHBIX CPeJCTB)
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1.

3HaTh: OCHOBHBIC IOHATHA U MeTonsl | HM/[-1_OIIK-1.1. Tumnosele OLIECHOYHBIE
AHAJTMTHYECKOH reoMeTpun 1 | 3HaeT OCHOBBI BBICIIEH MaTepuabl s
JIUHEHHON anreOpsl. MaTeMaTHKH, (uzuKwy, YCTHOTO OTIpoca
OIIK-1 OCHOBBI BBIYUCJIUTEIBHON (paszoen 5.1.1.)
Cnocoben YMerb:  pemars  CTaHAAPTHHIC | TEXHUKH u TwuroBsie TeCTOBBIE
MIPUMEHSTh npodeccrnoHanbHEIe 3amaun C | IpOTpPaMMHUPOBAHUS 3amaHus (paszoen 5.2.2)
€CTECTBEHHO- MPUMEHEHAEM MaTeMaTHIeCKUX OueHouHBIE
Hay4YHBIE U 3HAHMH. MaTepuasl s
oOIenHXeHep- MIPOBECHUS
HBIC 3HAHUS, Baaners: HaBBIKAMU KOJUIOKBHYMa
METO/IbI MaTeMaTH4eCKOTO HCCIIEeIOBAHUS (pazden 5.2.3.)
MaremMaruyec- 00BEKTOB npodeccHoHaNbHON TurnoBkle OlleHOYHbIE
KOr0 aHaluM3a M | JeSITeNIbHOCTH. MaTepHalIbl K 9K3aMeHY
MOJICTNPOBAHMS, (pazoen 5.3.)
TEOPETHYECKOTO | 3HATh: OCHOBHBIC MaremaTtwueckue | M/]-2 OITK-1.2 O1eHoYHbIE
M OKCIIEPHMEH- | TOHSATHUS U YMETh MX MCIOJb30BaTh B | Pemaer CTaH/apTHbIE MaTepuasl s
TaJILHOTO MH()OPMALMOHHBIX TEXHOIOTHSIX. npodeccroHanbHbIE CaMOCTOSATEIBHOM
HCCIIEOBAaHHS B 337a4d  C TPUMEHEHHEM paboTHI
npodeccuoHa- | YMeTh:  pemiath  CTaHAAPTHBIC | €CTECTBEHHOHAYYHBIX W (munosvie 3a0auu
JIBHOMI npodeccuoHanbHEIe 3ama9n C | oOmmIeHH)XEHEPHBIX pazden 5.1.2.)
JACATCIBbHOCTHU MMPUMECHCHUEM MaTEMAaTHYCCKUX 3HaHHfI, METOA0B OI_[eHO‘-IHI)Ie

3HaHUH, IPUMEHSITh MaTeMaTHYECKOe
MOJICTIMPOBaHNE WH(POPMAIIMOHHBIX
HPOIIECCOB.

MaTC€MaTHYCCKOro aHalJiu3a
1 MOJCIUPOBAHUA

MaTepHanbl JJis
KOHTPOJIBbHOI paboThI
(pazoen 5.2.1.)
TurnoBble OLIECHOYHBIE

Baaners: HaBBIKAMU Marepuabl K 9K3aMeHy

TEOPETHYECKOTO W  HCCIICOBAaHUS (pazoen 5.3.)

00BEKTOB poeCCHOHATBHOMN

JIEITEIBHOCTH,  MaTeMaTHYECKUMH

METOJlaM1 MOJIETTMPOBAHHS

MH(OpPMAMOHHBIX IPOIECCOB.

3HaTh: OCHOBBI MaTeMaTUKu U ymeTs | M/]-3 OIIK-1.3 OneHouHbIE

ux UCIIOJIb30BaTh B | [IpoBomur TeoperHyeckoe MaTepHabl 1

MH(OPMALMOHHBIX TEXHOJIOTHUSIX. u 9KCIEPUMEHTAIbHOE CaMOCTOATENBHOM
HCCIIeIOBaHNE  OOBEKTOB paboThI

YMmerb:  pemaTh  CTaHZApTHbHIE | MPo(ecCHOHANIb-HON (munosvie 3a0auu

npodeccroHabHbBIE 3agaun C | AeATEeNBHOCTH paszoen 5.1.2.)

MPUMEHEHHEM  OOIIEMHKEHEPHBIX OreHOUHBIE

3HaHHI>i, MPUMCEHATb MaTECMaTU4YCCKOC
MOJACINPOBAHUC HHq)OpMaHHOHHBIX
IMpOLECCOB.

MaTepHasl I
KOHTPOJILHOH paboThI
(pazoen 5.2.1.)
Tunossle TeCcTOBEIC

Baanern: HaBBIKAMU 3amaHus (pazoen 5.2.2)
TEOPETHYECKOTO U THIIOBLIE OLIEHOYHBIE
9KCIEPUMEHTAILHOTO HCCIICIOBAHUS MaTepHasIbl K 3K3aMECHY
00BEKTOB npodeccHoHaNbHON (pazoen 5.3.)
JIEATEILHOCTH MaTeMaTHYECKUMHU

METOJaMHU.

7.Y4eOHO0 — MeToANYECKOe o0ecnmeyeHne T CIMIINHbI

7.1. HopMaTHBHO-3aKOHOAATE/IbHbIE AKThI

I'paxxnanckuii konexc P®: [anekrponHsIil pecypce]// Joctyn u3 cnpaBouHoit cuctems! "['apanTt".

http://www.garantexpress.ru.
2. ®enepa’dbHOrO roCyIapCTBEHHOIO 00pa30BaTEIbHOTO CTaHAApTa BBICIIErO OOpa3oBaHUS II0
HanpasieHuto noarotoBku 09.03.01 MudopmaTuka ¥ BBYMCIMTENbHAs TEXHUKa (YpOBEHb

OakanaBpuaTa), YTBEPKICHHOTO TTprKa3oM MuHHCTEpCTBAa 00pa3oBaHus U Hayku Poccuiickoi
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http://www.garantexpress.ru/

10.

11.

12.

13.

@eneparun o1 «19» centsaOps 2017r. Ne929 (3apeructpupoBaHo B Muniocte Poccun
«10» oxTs16ps 2017r. Ne48489).
http://fgosvo.ru/uploadfiles/FGOS %20V O0%?203++/Bak/090301 B 3 12102017.pdf
®enepanbhblii 3akoH "O6 o0pasoBanuu B Poccuiickoit @enepanun” ot 29.12.2012 Ne273-D3
http://www.consultant.ru/document/cons_doc LAW 140174/

7.2. OcHOBHAas1 JIUTEpaTypa.
MuxaneB A.A. Anreb6pa MaTpuIl ¥ JTUHEHHBIE MPOCTPAHCTBA [ DNEKTPOHHBIN pecypc]/ Muxaie
A.A., Muxanes A.B.— OJeKTpoH. TeKCTOBble AaHHble.— M.: HWHTEpHET-YHUBEPCUTET
Nudopmanmonnsix Texwomoruit (MHTYUT), 2016.— 145 c— Pexum pgocryma:
http://www.iprbookshop.ru/52180.html.— DBC «IPRbooks»
JlenoBckas E.B. Jluneiinas anreOpa u aHanutuyeckas reomeTpus. COOpHHK 3amay

[DnexTponHsbIi pecype]: nmpaktukym/ Jlenockas E.B.— DnekTpoH. TeKcToBbIe JaHHbBIe.— M.:
MockoBcKasi TocyJapCTBeHHasi akajaemus BojgHoro tpancropta, 2017.— 100 c.— Pexum
nocryna: http://www.iprbookshop.ru/76710.html.— 3BC «IPRbooks»3.

HlepcroB C.B. AnanmuTtudeckas reomMeTpusi W JUHEHHas anreOpa. Marpuilbl U CHUCTEMbI
ypaBHEeHUN [DNeKTpoHHBIH pecypc]: ydeOHO-meToauueckoe mnocobue/ IllepctoB C.B.—

DOnekTpoH. TekcToBbie naHHbie.— M.: U3patensckuit JJom MUCuC, 2015.— 17 c.— Pexum
nocryma: http://www.iprbookshop.ru/64171.html.— 3BC «IPRbooks»
I'ycak A.A. Amnanmutuueckas reomerpuss M JuHeiHass anredpa. Ilpumepsl u 3amaun

[DnmexTpoHHEI pecype]: yuebHoe mocobue/ 'ycak A.A.— DIIEKTPOH. TEKCTOBBIC TaHHBIC.—
MuHck: TerpaCucremc, 2011.— 265 c.— Pexum JIOCTYyIa:
http://www.iprbookshop.ru/28035.html. — 3BC «IPRbooks»

babun, A.W. Jluneitnas anre6pa : yueObHoe mocodue / A.W. babun, A.B. JlsaruneBa. —
Kemeposo: Ky3I'TY umenu T.®D. 'opbauesa, 2018. — 116 c. — ISBN 978-5-906969-60-6. —
Tekct: anmexTpoHHBI // DnekTpoHHO-OMOIMOTeYHast cucrema «Jlamp» : [caiit]. — URL:
https://e.Janbook.com/book/105427

becuennsiif, N.I1. Anredpa: yuedbnoe nocobue / W.II. becuennsiii, E.B. Mskumesa, E.B.
becuennast. — Owmck: OMI'Y, 2012. — 76 c¢. — ISBN 978-5-7779-1418-7. — TekcT:
ANEKTPOHHBIA // DnekTpoHHO-OuONMHMOTeuHas cuctema «Jlamp»: [caiit]. — URL:
https://e.lanbook.com/book/75396

7.3. lonoaHuTeIBLHAS JIUTEPATypa
Enbkun A.I'. JIuneitnas anre6pa v aHaIUTHYECKasi T€OMETPHS [ DTIEKTPOHHBIH pecypc]: yueOHoe
nocobue/ Enpkun A.I'.— DnekTpoH. TekcToBbIe JaHHble.— CapatoB: By3oBckoe oOpa3oBaHue,
2018.— 95 c.— Pexwum gocrtyna: http://www.iprbookshop.ru/77939.html.

boGeuieBa T.H. JluneitHas anreOpa ¥ aHagUTHYECKas TeoMETpHsl [DIEKTPOHHBIM pecypc]:
yaebHo-meroanueckoe nocodue/ boosnera T.H., Kupesnosa JI.B., TutoBa T.H.— DnexTpoH.
TekcToBble naHHble.— M.: MUCU-MI'CY, A [Iu Op Meauna, 96C ACB, 2018.— 144 c.—
Pexxum noctyna: http://www.iprbookshop.ru/80626.html.— 3BC «IPRbooks»

EmenbsinoBa T.B. Jluneiinas anreOpa. Pemienue THMOBBIX 3amad [DIEKTPOHHBIN pecypc]:
yuebnoe nocooue/ EmenssnoBa T.B., KombuatoB A.M.— DIEKTpOH. TEKCTOBbIE JAaHHbIC.—
Caparos: Aii [Tu Op Menua, 2018r., 184c. http://www.iprbookshop.ru/74559.html.
AxmerraimmeBa B.P. Marematuka. Jluneilinas anreOpa [DnekTpoHHBIH pecypc|: ydeOHOE

nocobue/ Axmerranuesa B.P., I'ansyraunosa JI.P., Tansyranao M.Y.— DneKkTpoH. TEKCTOBbIE
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nanHsle.— M.: Poccuiickuii rocynapcTBeHHbI yHUBEpcUTeT npaBocyaus, 2017.— 60 c.—
Pexxum noctyna: http://www.iprbookshop.ru/65863.html.— 3BC «IPRbooks»

14. Anexcanapos, [1.C. Kypc aHanuTudeckoil reoMmeTpun U JuHeiHOH anredps! : yueoHuk / I1.C.

AnekcanapoB. — 2-e usn.,crep. — Cankr-IlerepOypr : Jlans, 2009. — 512 c¢. — ISBN 978-5-
8114-0908-2. — Tekct: 31eKTpOHHBIH // DNEeKTPOHHO-O0MOIHoTeuHas cuctema «JIaupy : [calT].
— URL: https://e.lanbook.com/book/493

15. Unbun, B.A. Ananutudeckas reomerpus : yueOnuk / B.A. Wnbun, D.I'. [To3usak. — 7-e usm.,

crep. — MockBa: ®USMATIIUT, 2009. — 224 c¢. — ISBN 978-5-9221-0511-8. — Tekcr:

JJICKTPOHHBIA //  DnexkTpoHHO-OMOMmMoTreyHass cucrema «Jlanb»: [caiit]. — URL:

https://e.lanbook.com/book/2179

7.4. llepuoguveckne U3IaHUs.
16. Bectaux MI'Y Cepus 1. MaremaTtuka. Mexanuka.

17. U3Bectua PAH. Cepus marematuueckas

18. Ycnexu MaremMaTHYeCKUX HAyK

7.5.AnTepHeT — pecypcehbl.

[Ipn wu3yyeHum AUCUMILINHBI «AJiredpa, T€OMETpUs U TOMOJOTUS» O0ydaroluecs

oOecniedeHbl 10cTynoM (yIajleHHbIH JOCTYI) K pecypcam:

061/0;“6 MHQbOPMCZL;MOHHble, Cnpaeo4Hble U NOUCKOBbLE.!

19. CnpaBounas npaBoBas cucrema «l'apant». URL: http://www.garant.ru.
20. CmpaBounas npaBoBas cuctema «Koncynprantllmoc». URL: http://www. consultant.ru
21. bubnuotexa KBI'Y http://lib.kbsu.ru

Ilepeuenv akmyanbHbIX I1EKMPOHHBIX UHPOPMAUUOHHBIX 0A3 OAHHDIX,

K Komopuvim ob6ecneuen oocmyn noav3oeamenam KbBI'Y (2021-2022 yu.2.)

Ne | HammenoBanue Kparkas Anpec caiita HaumenoBanne YcaoBus
n/m | JIEeKTPOHHOTO XapaKTepHCTHKA OpraHu3anuu- aocTyna
pecypca BJIaJeJbIA;
PEKBHU3HUTHI
J0ToBOpa
1. «Web of INomutemaruyeckass | http://www.isiknowledge.com/ Komnanwus Hoctym no
Science» pedepaTuBHO- Thomson Reuters IP-anpecam
(WOS) oubnmorpaduyeckas Cy0auieH3noH- KbI'Y
Y HayKOMETpHYEC- HBIi{ J0roBOp
Kas 0asa MaHHBIX, B Ne WoS/592 ot
KOTOpOH 05.09.2019 r.
WHIEKCUPYIOTCS AKTHBEH J10
okomno 12,5 31.12.2021r.
TBIC. KYPHAIIOB
2. | Sciverse Scopus | PedeparuBnas u M3marenscTBO Hoctym o
W3aTeNbCTBA | aHANIMTHYECKas 0aza http://www.scopus.com «Elsevier. Hayka IP-anpecam
«DIB3€eBHp. JIaHHBIX, U TEXHOJIOTUN KBI'Y
Hayxka u coaepxKalas CyO0uneH3noH-
TEXHOJIOTUNY 21.000 HBII 10TOBOP
PEICH3UPYEMBIX Ne Scopus/592 ot
)KypHasos; 100.000 05.09.2019 r.
KHUT; 370 KHUKHBINA AKTHUBEH 110
cepuit 31.12.2021r.
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(mpomomKarommxcs
W3IaHAN);

6,8 MIIH. JOKJIaIOB
U3 TPYIOB
KoH(pepeHnit

Hayuynasn
3JIEKTPOHHASA
OubMoTEKA
(HOBb PO®N)

DnekTp. bnbamorexa
HAYYHBIX

My OIMKAITIiA -
oxoio 4000
WHOCTPAHHBIX U
3900
OTEUYECTBEHHBIX
HAyYHBIX JKypHAJIOB,
pedepartsr
nyOnukanuii 20 ThIC.
JKypHAJIOB, a TAaKXKe
onwucanus 1,5 mH.
3apyOeKHBIX U
poccuiicKkux
nuccepTanumii; 2800
pocc. KypHAJIOB Ha
0e3B0o3Me3THON
OCHOBE

http://elibrary.ru

000 «HD2b»

IMomabIH
JIOCTYTI

Ba3a naHHBIX
Science Index
(PAHL)

Hammonansnas
UHGPOPMAITUOHHO-
aHANIUTUYIEeCKast
cucTeMa,
AKKyMYJIUPYIOIIast
Oornee 6 MHJUTHOHOB
My OJTUK AT
POCCHUNMCKUX
aBTOPOB, a TAKXKe
nHDOopMaIo 00 X
[IUTHPOBAHHUH U3
6omee 4500
poccuiickux
JKYpHAJIOB.

http://elibrary.ru

000 «HD2b»
JInieH3MOHHEIN
JIOTOBOP
Science Index
NeSI0-741/2021
or 12.07.2021 1.

AKTHUBEH 110
01.08.2022r.

ABTOpH30BaH-
HBIW JTOCTYII.
Ilo3BoisieT
JIOIIOJIHATE U
YTOYHSTH
CBEIEHUS O
Ty OTMKAITHSIX
VYEHBIX
KBI'Y,
HAMEIOIIUXCS B
PUHI]

9BC
«KoHcynbTaHT
CTYIEeHTa)

13800 u3manuii mo
BCceM 00J1acTSIM
3HAHWH,

BKJIIOUaeT Oosee
gem 12000
Y4eOHUKOB H
y4eOHBIX TOCOOuit
g BO u CIIO, 864
HaMEHOBaHUM
KypHaoB u 917
MoHoOTpapuil.

http://www.studmedlib.ru
http://www.medcollegelib.ru

000
«ITonutexpecypc»
(r. Mockga)
Horosop
Ne310CJ1/08-2021
Ot 30.09.2021 r.
AKTHBEH J10
30.09.2022r.

ITomabIN
JIOCTYTI
(peructparust
no [P-anpecam
KBI'Y)

«JIEKTPOHHAA
OndanoTexa
TeXHUYeCKOro
By3a» (QBC
«KoHcyabTaHT
CTY/JAEHTa»)

Komnexkuus
«Menununa (BO)
I'DOTAP-Menna.
Books in English
(xHUTH Ha
AHTJIUHCKOM
SI3BIKE )»

http://www.studmedlib.ru

000
«ITonurexpecypce»
(r. Mockga)
Jorosop
Ne288CJ1/04-2021
0120.04.2021 1.
AKTHUBEH 110
20.04.2022r.

[Tonubrit
JOCTyT
(peructpanus
nio [P-agpecam
KBbI'Y)
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7. 9BC «Jlanb» | DIEKTpOHHBIC https://e.lanbook.com/ 000 «3BC [Tonubrit
BEpCHUU KHHT JIAHb» (r. CaHKT- JIOCTYII
BEIIYIIHX ITetepOypr) (peructparus
W31aTENbCTB Horosop nio [P-agpecam
yueOHOM U HayYyHOH Nel12EI1/223 KBI'Y)
JTUTEPaTypPHI ot 09.02.2021 1.
(B TOM umcIE AKTHUBEH 10
YHUBEPCUTETCKUX 28.02.2022r.
W3MIaTeILCTB), TaK U
3NEKTPOHHEIC
BEpCUU
MIEPUONIECKUX
W3IaHUN 110
Pa3InIHBIM
o0acTsM 3HaHUH.
8. | HanuonanbHasi | OObeTMHEHHBIIH https://a30.pd OI'BY Hocrtym ¢
3JIEKTPOHHAS | 3JIEKTPOHHBIN «Poccuiickas 3JIEKTPOHHOIO
oubauoTexa | KaTtajor (OHIOB roCyJapCTBeHHAs YUTAIBEHOTO
PI'b poccuiicKkux OMOITHOTEKAY 3aJ1a
OnOINOTEK, Horosop OubIHoTEKN
coaepKaIui Nel01/HDB/1666- KbI'Y
4331 542 m ot 10.09.2020r.
AIEKTPOHHBIX Cpokom Ha 5 ner
JIOKYMEHTOB
00pa3oBaTeILHOTO U
HAy4YHOTO XapakTepa
0 Pa3TMYHBIM
OTpacisiM 3HaHUN
9. 9BC 107831 http://iprbookshop.ru/ 000 «Aii I Op ITomHbrin
«IPRbooks» My OHMKAIWiA, B T.4.: Menunay JOCTYII
19071 — yueOHBIX (r. Caparos) (peructpanus
u3nanui, 6746 — Jorosop o IP-agpecam
HAaYYHBIX M3JaHUH, Ne7821/21 KBI'Y)
700 xomneknui, 343 ot 02.04.2021 r.
)kypHana BAK, 2085 AKTHBEH 710
ayIHOU3JIaHUN. 02.04.2022r.
10. | 3BC «lOpaiiT» | DIEKTpPOHHBIE https://www.biblio-online.ru/ 000 Ionubrit
aas CITO BepCHUH yueOHOH U «DNEKTPOHHOE JIOCTYII
HAYYHOM U3/1aTeNIbCTBO (peructpanms
JIUTEPATYPBI FOPAIT» o [P-anpecam
M3/1aTeILCTB (r. Mocksa) KbI'Y)
«tOpaiit» g CI1O Jorosop
Y 3JIEKTPOHHBIS Ne192/EI1-223
BEpCUU 0129.10.2021 1.
MEPUOJUYECKHUX AKTHUBEH 110
U3JaHUU 10 31.10.2022 r.
Pa3IMYHBIM
o0JacTsM 3HaHUH.
11. | Polpred.com. | O630p CMU Poccun http://polpred.com 000 «Ilonmpen HocTtyn o
Hogroctn. 1 3apyOeKbs. CIIPAaBOYHUKU» IP-anpecam
00630p CMMU. | IlonHbIE TEKCTHI + Be3sBo3mesnHo KBI'Y
Poccus n aHanutuka u3 600 (6e3
3apyoekbe n3IaHuii 1mo 53 opHUIHATBEHOTO
OTpAaCIISIM JIOTOBOPA)
12. | Ilpe3ungentckas | bonee 500 000 http://www.prlib.ru OI'bY ABTOpH30BaHH
0M0IMoTeKAa | DIEKTPOHHBIX «IlpesugenTckas | BbId TOCTYI U3
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um. b.H. JIOKYMEHTOB TI0 OMOJIMOTEKA UM. OMOINOTCKU

Eabuuna uctopun OrevecTna, b.H. Enprimaa» (aym. Ne214)
POCCHICKOM (r. CaHKT-
TOCYJapCTBEHHOCTH, [TerepOypr)

PYCCKOMY SI3BIKY H Cornaimenue ot
MpaBy 15.11.2016r.

Cpokom Ha 5 ner
(c manpHelmen
TIPOJIOHTAIIHEH )

— Kpome Toro oOydwarommecs MOTYT BOCHOJIB30BaThCs MPO(HECCHOHATBLHBIMUA MOMCKOBBIMU
CHCTEMaMH:

22. IlonHoTtekcToBas 6a3a nanubix ScienceDirect: URL: http://www. sciencedirect.com.

23. Maremarudeckas nHTepHEeT-O0nOmoTeka URL: https://math.ru/lib/cat/

Jns 3¢ dexTuBHOrO YCBOCHUS JUCIMILTUHBL, TOMUMO Y4eOHOTO MaTepuaa, CTyJeHTam
HE0O0XO0IUMO I0JIb30BAThCA JAaHHBIMU BCEMUPHOU ceTu IHTEepHeT, TaKuMH caliTaMu, Kak:
24. PlanetMath.Org — MaTeMaTuyeckasi SHIMKJIONEIUs
25. I'noccapuii mo matemaruke http://www.glossary.ru/cgi-in/gl_sch2.cgi?’RMgylsgyoqg
26. Hayunas snextponHas oubnuorexka eLIBRARY.RU http://www.elibrary.ru
27. OnekTpoHHO-OMbIMoTeyHas cucrtema «Jlanp» https://e.lanbook.com/

28. Obpa3zoBatenbHblil MaTeMaTuueckuii cait URL: http://www.exponenta.ru

7.6. Memoouueckue yKazanus no npoeeoeHu1o paiuiHulX y4eOHslX 3aHAmMUIl
U 6U006 CAMOCHOAMENbHOU PAdOmMbL.

VYyeOnass pabora 1o AUCHUIUIUHE «AJredpa, TeoOMeTpus U TOMOJOTHS» COCTOUT W3
KOHTAaKTHOM paboThl (JIEKIIUH, MPAKTUIECKUE 3aHSITHS) U CAMOCTOSTEILHON padOTHI.

Jlis MOATOTOBKHM K MPAKTHUYECKUM 3aHITHSIM HEOOXOAMMO PACCMOTPETh KOHTPOJIBHBIE
BOIIPOCHI, MPU HEOOXOJUMOCTH OOpaTUTBCS K PEKOMEHIyeMOW JMTepaType, 3alucaTh
HETOHATHBIE MOMEHTBI B BOIIPOCAX YISl YSICHEHHS UX Ha MPEACTOALLEM 3aHITHH.

Memoouueckue pekomenoayuu no u3y4eHuo OUCHYUNIUHbL
«Anzebpa, zeomempus u monoao2uny» 01 00yUarOUUXCcs

[Tpuctynas Kk M3y4EeHUIO TUCHMIUIMHBI, 0OydarouieMycss HEOOXOIUMO O3HAKOMHUTHCS C
TEMaTHYECKUM IUIAHOM 3aHSATHI, CIIMCKOM PEKOMEH/I0BaHHOW yueOHOM surteparypbl. Creayer
VSICHUTH TOCJIEIOBATEILHOCTh BBITIONHEHUS! MHIWBUIYaJbHBIX Y4eOHBIX 3aJaHUil, 3aHECTH B
CBOIO pabouyro TeTpaJb TEMbl U CPOKHU MPOBEACHUSI ceMUHapoB. [Ipy M3ydyeHUH IUCHUIUIMHBI
oOyyaroIyecs: BBIMOJHAIOT CIEAYIOIIUE 3aJaHusl: H3Yy4aloT PEKOMEHJOBAHHYIO YyueOHyI0 U
HAy4YHYIO JIUTEpaTypy; MUIIYT KOHTPOJIbHbIE PabOThI; BBHIMNOJIHSIIOT CAMOCTOSTEIbHBIE PAaldOTHI,
Y4aCTBYIOT B BBITIOTHEHUH MPAKTHUECKUX 3aJaHUi. YPOBEHb U ITyOMHA YCBOCHHUS AUCIUTIIMHBI
3aBUCST OT aKTUBHOM M CHUCTEMAaTHYECKOM pabOThl Ha JIEKIMIX, U3YUYEHUS PEKOMEHJI0BAaHHOU
JUTEPATYpPhl, BHITOJIHEHHUS] KOHTPOJIbHBIX MHUCbMEHHBIX 3aJJaHUN

Kypc u3ydaercs Ha NekuMsx, ceMUHApax, MPH CaMOCTOSITEIbHOM M WHIMBUAYaIbHON
pabore oOyuaromuxca. OOyuarommiics A TOJHOTO OCBOEHHUS MaTepuana JOJDKEH He
MPOIyCKaTh 3aHITHSI U aKTUBHO y4acTBOBaTh B yueOHOM Mpolecce. JIEKIuu BKII0Ya0T BCEe TEMbI
U OCHOBHBIE BOMPOCHI TEOPUH M MPAKTUKU. [T MakcuMalbHOW 3(P(PEKTUBHOCTH H3Y4EHUS
HEOOXOJUMO TOCTOSIHHO BECTHM KOHCIEKT JIEKUIMH, 3HAaTh PEKOMEHAYEMYIO IpPEerojaBaTeiemM
JUTEPATypy, MO3BOJISIONIYIO IONOJHUTH 3HAHWS W JIy4lle NOJATOTOBUTHCS K CEMHHAPCKUM
3aHSATUSIM.

B coorBercTBUM ¢ y4eOHBIM IJIAHOM Ha KaXJIyl0 TEMY BBIJEIEHO HE0OX0IuMoe
KOJIMYECTBO YaCOB MPAKTUUYECKHUX 3aHATHH, KOTOpbIE IPOBOASTCS B COOTBETCTBUU C BOIIPOCAMHU,
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PEKOMEHI0BaHHBIMU K M3YUYEHHUIO 10 OINpeeeHHbIM TeMaM. O0yyaroniecs 10KHbI PEryispHO
TOTOBUTHLCS K CEMUHAPCKUM 3aHATHSIM U y4acTBOBATh B 00CYKICHHH BOIPOCOB. [1pu moaroroske
K 3aHSATHUSIM CJIe/lyeT pyKOBOJICTBOBATHCSI KOHCIIEKTOM JIEKIIMIA U pEKOMEH0BAHHOM JTUTEpaTypoOil.
Temarnueckuid TUIaH IUCHUIUIMHBI, y4e€OHO-METOIWYECKHE MAaTepHajbl, a TaKXKe CIHUCOK
PEKOMEHI0BaHHOM JIUTEepaTyphl IPUBEIECHBI B paboyeil mporpamme

Memoouueckue pekomenoayuu npu padome HA0 KOHCHEKMOM
60 8pems nPoBedeHUs 1eKyuu

B nporecce neKIMOHHBIX 3aHATUHN 11€J1eCO00pa3HO KOHCTIEKTUPOBATh YUeOHBIH MaTepual.
Jis 2TOro ucCmonb3yroTcs oO0IIMe M YTBEpAMUBIIMECS B MPAKTUKE MpPaBHIa, U MPHEMbI
KOHCIIEKTUPOBAHUSI JICKLUH.

KoHcnektupoBanue JIeKIUN BEIETCS B CIEHMATBHO OTBEACHHOW ISl 3TOrO TETPalM,
KK JUCT KOTOPOM JOJDKEH UMETh TMOJs, Ha KOTOPBIX [ENaloTCsA TIOMETKH U3
PEKOMEHIOBAaHHOM JIMTEPATYphl, AOMOIHAIOIIME MaTepraj NPOCIYIIaHHOW JIEKIMH, a TaKXKe
MOTYEPKUBAIOIINE OCOOYIO BAXKHOCTh T€X WJIM UHBIX TEOPETUUECKUX TTOTOKCHHM.

[lenecooOpa3Ho 3amuchIBaTh TEMY U IUIAH JIEKLUNA, PEKOMEHIYEMYIO JINTEPATYPY K TEME.
3anucu paszienoB JIEKIUU JIODKHBI MMETh 3arojIOBKH, IMOA3arojOBKH, KpacHble CTpoku. s
BBIJICJICHHSI Pa3JI€JIOB, BBIBOJIOB, ONPEACIICHUI, OCHOBHBIX MJAEH MOMXHO HCIIOJb30BaTh LIBETHHIC
pY4KH H (hIoMacTepsl.

HazpanHble B J1eKIIUU CCHUIKM HA TEPBOMCTOYHUKHU HAJ0 IMOMETUTD Ha MOJIAX, YTOOBI MpU
CaMOCTOSITENIbHOW paboTe HaWTU W BOHCATh HMX. B KOHCHEKTE IOCIOBHO 3alMCBHIBAIOTCSA
omnpezaeneHuss noHatud. OcTanpHOE JOMHKHO OBITH 3alKMCaHO CBOMMHU clioBamu. Kaxmomy
CTYJIGHTY HEOOXOJMMO BBIpa0OTaTh M HCIIOJIB30BATh JOMYCTUMBIC COKpaIlleHUs HamOoJiee
pacupoCTpaHEHHbIX TEPMUHOB U TIOHSTHI.

Memoouueckue pekomenoayuu no NOOZOMOEKe K NPAKMUYECKUM 3AHAMUAM

[IpakTnueckue (ceMUHApCKUE) 3aHATHS — COCTaBHAas dYacTh YydeOHOro mpolecca,
rpynmnoBast (GopMa 3aHATUI NpPU AKTUBHOM Y4YacTHM CTYJIEHTOB. [IpakTuueckue 3aHATHA
CHOCOOCTBYIOT YIUIYOJIEHHOMY H3yYEHHIO HauOojiee CIOKHBIX HpoOJeM HayKH M CIIyKaT
OCHOBHOHM (pOPMO¥ MOABEJICHHUS UTOTOB CAMOCTOSITEIILHONW Pa0OThI 00YyYarOIIUXCSL.

Llesnpto MpPaKTUUECKUX 3aHATUH SIBIIETCS YIIIyOJeHHE M 3aKpeIlIeHHe TEOPETUYECKUX
3HaHHfI, IMMOJTYYCHHBIX 06y‘~IaIOHII/IMI/IC$I Ha JICKOUAX W B IPOHECCE CaMOCTOATCIbHOTIO M3YUCHUA
yuyeOHOro Mmarepuaia, a, cjeloBaTelbHO, (OPMHUPOBAHHE y HHUX ONpEAEICHHbIX YMEHUH U
HaBBIKOB.

B X0€ MOoATrOTOBKH K CCMUHAPCKOMY 3aHATHIO H€O6XO}II/IMO MMPpOYNTATh KOHCIICKT JICKIHUH,
U3YYUTHb OCHOBHYIO JIUTEPATypy, O3HAKOMMTHCS C JONOJIHHUTEIBHOW JIMTEPATypOH, BBIIIOJIHUTH
MPAKTUYCCKUEC 3aJlaHus. HpI/I OTOM YUYCCTb PEKOMCHIAAIIMKW TPCHoAaBaTeiid M Tp€6OBaHI/I$I
nporpaMmsl. JlopabaTeiBaTh CBOM KOHCHEKT JIEKIMH, Jiefiasi B HEM COOTBETCTBYIOIIUE 3alIUCH U3
JUTEPATYpPHI.

JXenarenpbHO IIpH MOATOTOBKE K MPAKTUYECKUM 3aHATHAM IO JUCLIUILINHE OJHOBPEMEHHO
HCIIO0JIB30BATh HCCKOJIBKO HCTOYHUKOB, paCKPbIBAOIINX 3a/JaHHBIC BOIIPOCHI.

Memoouueckue pekomenoayuu no OP2aHU3AUUL CAMOCHOAMENbHOU PAOOmMbl
CamocrodarenbHas pabora oOy4aroImuxcs - CHOCO0 aKTHUBHOIO, II€JICHAINPaBICHHOTO
PUOOPETEHUS CTYIEHTOM HOBBIX JIJIsl HETO 3HAHUW U YMEHU 6€3 HEMOoCpeICTBEHHOTO y4acTus B
3TOM Ipoliecca rnpemnojaaBateneil. [loBbleHHE PO CaMOCTOATENIBHOM pabOThl 00YyYaOLINXCS
IIpU NIPOBEICHUU PA3JIMYHBIX BUIOB YUEOHBIX 3aHITHH MPEAIoaraer:
— ONTHMH3ALMUIO METOJOB OOYy4YeHHMs, BHEJpPEHHE B Y4eOHBI mpolecc HOBBIX
TEXHOJIOTUI 00yuYeHHsI, OBBIMIAOIINX TPOU3BOAUTENLHOCTh TPYAa NpenojaBaTess, akTUBHOE
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HCIOJIb30BaHNE NH(DOPMALIMOHHBIX TEXHOJIOTHM, MO3BOJSIONINX 00yJaroneMycsi B yI100HOe IS
HEro BpeMsI OCBanBaTh y4eOHBIH MaTepHal;

—  BHEJpPEHUE KOMIbIOTEPU3UPOBAHHOTO TECTUPOBAHUS;

—  COBEpIICHCTBOBAHWE METOJUKH IMPOBEJACHHS MPAKTUK U HAyYHO-HCCIIEA0BATEIbCKOM
paboThl O0yyaroumxcs, MOCKOJIbKY MMEHHO 3TH BUIbl y4eOHOH paboThl B MEPBYIO OYepelb
TOTOBST O0YYAIOIIUXCS K CAMOCTOSTEIIbHOMY BBIIIOJTHEHHIO TPO(PECCHOHATIBHBIX 33/1au.

CamocrosiTenbHasi paboTa MNPUBOAUT CTYACHTA K IIOJIyYEHHUIO HOBOIO 3HAHUA,
YIIOPSIOUYCHHIO U YTITyOICHUIO NMEIOMIUXCSI 3HAaHUN, (HOPMUPOBAHHIO Y HETO PO ECCHOHATBHBIX
HaBbIKOB M yMeHHH. CamocTodTenbHas paboTa BBHIMOIHSACT psif (QYHKIMA: pa3BUBAIOLIYIO,
UH(POPMALMOHHO-00YYaIONIYI0, OPHEHTUPYIOIIYI0 ¥ CTUMYJIHUPYIOIIYIO, BOCIHTHIBAIOIIYIO,
HCCJIEIOBATEIBCKYIO.

B pamMkax Kypca BBIIOIHSAIOTCS CIIEAYIOIINE BUIBI CAMOCTOATENBHOM padoThI:

1. TIpopaboTka yueObHOr0 Marepuraia (1o KOHCIIEKTaM, y4eOHOW 1 HaydHOU JIuTepaType);
2. BrinonaHeHue pa3HOYPOBHEBBIX 3a/1a4 U 3aJaHUIA;
3. Pabora c Tectamu ¥ BOIIPOCaMU JJIsi CAMOIIPOBEPKH;

CryneHTaM peKOMEH]IyeTCsl C CaMOro Hayajla OCBOCHHS Kypca paboTaTth ¢ JINTEpaTypoi U
npeyiaraéMbIMU 33JJaHUSIMU B (JOpME MOATOTOBKHU K OYEPEAHOMY ayAUTOpPHOMY 3aHsTuio. [Ipu
ATOM aKTyaJIU3UPYIOTCSI MMEIOIIMECS 3HAHUS, a TakXkKe co3fgaeTcst 0aza Juisl YCBOEHMsI HOBOTO
MaTepuaia, BO3HUKAIOT BOIIPOCHI, OTBETHI HA KOTOPBIE CTYACHT MOJIy4aeT B ayTUTOPUHU.

[Ipu ocBoeHMM Kypca CTYISHT MOXKET IOJIbh30BATHCS OMONMOTEKOM By3a, KOTOpas B
MOJIHOM Mepe obecrieueHa COOTBETCTBYOIIEH TuTepaTypoil. CaMocTosTenbHast paboTa CTyI€HTOB
IPEeyCMOTPEHAa Yy4YyeOHBIM IUIAHOM U BBINOJHSAETCS B 00s3aTEJILHOM MOpsiAKe. 3aiaHus
MPEJIOKEHBI IO KaXA0H HU3y4aeMOi TeME U MOTYT TOTOBUTHCS MHIUBUAYAIbHO WM B TPYIITIE.
[To HEOOXOAMMOCTH CTYAEHT MOXET oOpamarbcsi 3a KOHCYJIbTallMel K IpernojaBaTelio.
BrimonHenune 3a1anuii KOHTPOJIUPYETCS U OLIEHUBACTCS MPEIo1aBaTelieM.

JUis yCHEemHOro caMmOCTOSITEIbHOTO W3YYEHHsS MaTepuana CEerojHs HCIOJb3YIOTCS
pa3iuuHble cpencTBa oOyueHHUs, Cpedu KOTOPhIX 0CO00€ MECTO 3aHMMAalOT WH(OPMAalMOHHBIE
TEXHOJIOTHH Pa3HOr0 yPOBHS U HANPaBICHHOCTU: 3JIEKTPOHHBIE YYEOHUKH U KYPChI JIEKIIUH, 0a3bl
TECTOBBIX 3aJlaHUN M 3aJay. DIEKTPOHHBIH Y4YeOHUK IMpEACTaBIseT co00N mporpamMmmHoe
CPEJCTBO, MO3BOJISIOLIEE MPEACTABUTD JJISl U3YUYEHUs TEOPETUUECKUI MaTepuall, OpraHu30BaTh
anpoOupoBaHKe, TPEHAXK M CaMOCTOSATENIbHYIO TBOPUYECKYIO paboTy, IOMOTrarolee CTyleHTaM U
IpEnoaaBaTeslo OLEHUTh YPOBEHb 3HAHUW B ONPEEIIEHHOM TeMaTHKe, a TaKXKe CcojepKallee
HE00XO0/IMMYIO CIIPAaBOYHYIO HH(OPMAIIHIO.

Jlig ycrienmHoW opraHM3allii CaMOCTOSITENIbHOM pabOThl BCE aKTHUBHEE NPUMEHSIOTCS
pasHooOpa3Hble 00pa3oBaTelbHblE pecypchl B ceTh HTepHeT: cHucTeMbl TECTUPOBAHMS,
BUPTYaJIbHbIE JIEKIMH, IPU 3TOM I0JIb30BATENI0 JOCTATOYHO UMETh KOMIIBIOTEP U MOAKIIOUYEHHE
K HTepHer.

Bonbiioe BocniuTarenbHOEe U 00pa30BaTEIbHOE 3HAUEHHWE B CAMOCTOSITEIbHOM y4eOHOM
TPyZ€ CTyJIeHTa UMEET CaMOKOHTPOJIb. CaMOKOHTPOJIb BO30YX/1aeT U MOJACp )KUBAaeT BHUMaHNE
U UHTEpPEC, MOBBIIIAET aKTUBHOCTh MAaMATH U MBILIUIEHUS, MTO3BOJISIET CTY/AEHTY CBOEBPEMEHHO
OOHApYXUThb M YCTPAHUTh JOINYLIECHHbIE OIIMOKUA M HEIOCTAaTKU, OOBEKTUBHO OIPENEIUTh
YpOBEHb CBOMX 3HaHUM, NpakTHUeCKWX yMeHud. Camoe JOCTYMHOE€ M MPOCTOE CPENCTBO
CaMOKOHTPOJISI ¢ MPUMEHEHHEM HH(POPMAIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJOTHH - 3TO psA
TECTOB «on-line», KOTOpbIE O3BOJIAIOT B PEKUME PEATbHOIO BPEMEHH OIPEIEIUTh CBOM YPOBEHb
BJIAJICHUSI MPEIMETHBIM MaTepUalIOM, BBISIBUTH CBOM OIIMOKM M IMOJYYUTh PEKOMEHAALUU TI0
CaMOCOBEPILIEHCTBOBAHMUIO.

Memoouueckue pekomenoayuu no padome ¢ 1umepamypoii

Bcio nureparypy MOXKHO pa3/ieuTh Ha YYEOHHKH M y4eOHbIE MOCOOUS, OpUTHHATIbLHBIE
Hay4yHble MOHOTpauuecKre UCTOYHHKHU, HayyHble MyOJUKaluu B mepuoanyeckoil nedaru. U3
HUX MOJXKHO BBIJICIIUTh JIMTEPAaTypy OCHOBHYIO, JONOJIHUTENBHYIO U JIUTEpaTypy A
yrayOJIeHHOTO U3Y4YEHHUS JUCITUILINHBL.
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W3yuenne qUCHUIUIMHEI ClIEAYEeT HAaUMHATh ¢ y4eOHMKaA, IOCKOJIBKY YY€OHHMK — 3TO KHHUTA,
B KOTOPOI1 M3JI0’KE€HBI OCHOBBI HAYYHBIX 3HAHUHU TI0 OIPECIIEHHOMY IIPEIMETY B COOTBETCTBHHU C
LEJIIMU U 33J]auaMy 00y4€HUs!, yCTaHOBJICHHBIMH ITPOrPaMMOM.

[Tpu pabore ¢ nuTeparypoil HEOOXOAUMO YUUTHIBATh, YTO UMEIOTCA PA3IUYHBIC BUIIBI
YTEHUS, U KaX/IbIi U3 HUX UCIIOJIb3YETCS Ha ONPEEICHHbBIX TallaX OCBOSHHs MaTepuaa.

IIpeosapumenvHoe YTeHNE HANIPABICHO HA BBISIBIICHUE B TEKCTE HE3HAKOMBIX TEPMHHOB H
IIOUCK UX 3HAUEHUs B CIIPAaBOYHOM JIUTEpaType. B yacTHOCTH, TpH UTEHUN yKa3aHHOM JIUTEPaTypbl
HE00X0IMMO MOIPOOHEHIINM 00pa30M aHAIU3UPOBATH TTOHSATHSL.

Cke03H0e umenue peanonaraeT NpoYTeHUE MaTepyuaga oT Hayana 10 kKoHua. CKBO3HOe
YTEHUE JIUTePaTypbl U3 IPUBEJEHHOTO CIIUCKA Ja€T BO3MOXKHOCTh CTYJEHTY ¢(hOPMUPOBAThH CBOJ
OCHOBHBIX IIOHSTUH U3 N3y4aeMOl 001acTu U CBOOOIHO BJIAJIETh UMH.

Buvibopounoe — Hao00poOT, UMEET LIENbIO MOUCK U 0TOOp MaTepuana. B pamkax paHHOTro
Kypca BBIOOpOYHOE YTEHHUE, KaK Coco0 OCBOEHUSI COAEp KaHUs Kypca, TOJDKHO UCIOIb30BATHCS
IPY NOATOTOBKE K NIPAKTUYECKUM 3aHATHAM 10 COOTBETCTBYIOILUM pa3feliaM.

Ananumuueckoe umenue — 3TO KPUTHUECKMH pa3z0bop TeKcTa ¢ HOCIEAYIOUIMM €ro
KOHCIIEKTUPOBAaHHEM.

Lenbto uzyuaroweco 9TeHus SBISIETCS TITyOOKOE M BCECTOPOHHEE NMOHUMAaHHE Y4eOHOM
uHpopmanuu.

[ToaroToBka K 3K3aMeHY [OJDKHA HMPOBOJUTHCS HA OCHOBE JIEKIIMOHHOTO Marepuala,
MarepHaia NpakKTUUYECKUX 3aHIATUH C 00s3aTeIbHBIM OOpAIleHUEM K OCHOBHBIM Y4eOHHKaM I10
Kypcy. DTO O3BOJIHT UCKIIIOYUTH OMIMOKH B IOHMMAaHUU MaTepualia, 00JETYUT €ro OCMBICICHHE,
IPOKOMMEHTHPYET MaTepHaj MHOTOUMCIIEHHBIMU IIPUMEPAMH.

Memoouueckue pekomenoauuu 011 NOO20MOBKU K IK3AMEHY.

DOk3aMmeH B 1-M cemecTpe sBisieTcsi (POpMOW HMTOTOBOTO KOHTPOJSI 3HAHUN M yMEHHI
0o0yJaromuxcs Mo JaHHOW TUCHUIUIMHE, MOJYYeHHBIX Ha JEKIUIX, MPAKTUYECKUX 3aHATUSAX U B
IIPOLIECCE CaMOCTOSITENbHON paboThl. OCHOBOM JUIsl OINpENETeHUs] OLIEHKH CIY)KUT YpOBEHb
YCBOGHHSA OOYyYaIOIUMUCS MaTrepuala, MpelyCMOTPEHHOrO JaHHOM pabouell mporpamMmon.
K 3K3aMeHy JOImycKaroTCsi CTyAeHThI, HaOpaBmme 36 u Ooyiee OAIOB MO UTOraM TEKYIIETO U
MIPOMEKYTOUHOTO KOHTpoJIs. Ha sk3aMeHe cTyaeHT MoxkeT HabpaTh ot 15 1o 30 6amios.

B mepuon moarotoBkm K dK3aMeHY OOydaromuecs BHOBb OOpamiarTcs K ydeOHo-
METOJAMYECKOMY MaTepualy U 3aKpeIUIsIOT TPOMEKYTOUHbIE 3HAHMUSL.

[ToaroroBka oOy4aroierocs K 3k3aMeHy BKJIIOUAeT TPH dTara:

— caMocTosTeIbHas paboTa B TEUCHHE CEMECTPA;

— HENOCPENCTBEHHAs IMOATOTOBKA B JHM, NMPEALIECTBYIOIIUE JK3aMEHY IO TEMaM
Kypca;

— TMOATOTOBKA K OTBETY Ha 3K3aMEHAIlMOHHBIE BOIIPOCHI.

IIpu moAroToBKe K 3K3aMEHY 00YyYaromuMcsl 11eJeco00pa3Ho MCII0NIb30BaTh MaTepUaIbl
JeKUuH, y4yeOHO-METOJUYECKHE KOMIUIEKCHI, OCHOBHYIO M JIONOJHUTEIBbHYIO JHUTEpaTypy.
Ha sk3ameH BBIHOCUTCS MaTepuall B 00beMe, MpeIyCMOTPEHHOM paboueii mporpaMMoil yueOHo#H
JUCIIUIIMHBI 32 CEMECTp. DK3aMeH MPOBOJUTCS B TUCbMEHHOM / yCTHOM popme.

[Ipu mpoBeneHuu SK3aMeHa B MUChbMEHHOU (YCTHOW) ¢dopMme, BEIyLIUil MpenoiaBaTeb
COCTaBJISIET HK3aMEHAIIMOHHBIE OUJIETHI, KOTOPBIE BKIIOYAIOT B ce0s: TEOPETUUYECKUE BOIIPOCHI U
3agaun. DopMynMpoBKa TEOPETUUECKUX 3aJaHUi coBmagaer ¢ (OPMYIUPOBKON IepedHs
HK3aMEHALIMOHHBIX  BOIPOCOB, JOBEJEHHBIX JO CBEACHHUA OOydYalolUXcsi HaKaHyHe
9K3aMeHalMoHHOI ceccun. CopepkaHHe BOIPOCOB OJHOTO OMiIeTa OTHOCUTCS K Pa3iIMYHBIM
paszziesiaM IporpaMMel ¢ TeM, YTOObI 0oJiee MOJTHO OXBATUTh MaTeprail y4eOHOM TUCIIUIUINHEI.

Ha moaroroBky oTtBeta Ha Omier Ha 3k3ameHe oTtBogutTcs 40 munyT. [Ipy mpoBeneHnn
MICBMEHHOTO 3K3aMeHa Ha paboTy OTBOAUTHCS 60 MUHYT.

Pesynbrar ycTHOrO (MMCHbMEHHOT0) SK3aMeHa BBIPKACTCS OIICHKAMU:

Ouenxa «omauuno— om 91 oo 100 6annoe — TeOpETHUECKOE COIEP)KaHUE Kypca OCBOEHO
TIOJTHOCTBIO, 0€3 MPoOesioB, HEOOXOAMMBIE TPAKTHYECKHUE HABBIKM PAOOTHI C OCBOGHHBIM MAaTEpHAIOM
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copmupoBanbl. Bee mpemycMoTpeHHBIE TIporpaMMoid OOydeHHs ydeOHbIE 3ajiaHusi BBIMOIHEHBL Ha
9K3aMEHE CTYICHT JIEMOHCTPHUPYET TITyOOKHe 3HaHMS MPEeTyCMOTPEHHOIO MPOrpaMMOil Marepuara, yMeeT
YETKO M JIOTMYECKH TIOCIIEeIOBATEIIbHO OTBEYATH HA MOCTABJICHHBIE BOITPOCHL.

Ouenxa «xopouwioy — om 81 0o 90 6annoe — TEOpeTHYECKOE COACPKAHUE Kypca OCBOCHO,
HEO0OXOIMMbIE TIPAKTUIECKUE HABBIKK PAbOTHI CPOPMUPOBAHBI, BBINOIHEHHBIE YICOHBIC 3a1aHHsI COZICPKAT
He3HaUMTeNbHbIe ommOKu. Ha sK3ameHe CTy[eHT NEeMOHCTpHpPYET 3HAHWS OCHOBHOTO (IIPOTPaMMHOTO)
Matepuaa, JOIMyCKaeT HETOYHOCTH IPH OTBETE Ha IMOCTABJICHHBIC BOIIPOCHI.

Ouenka «yooenemeopumenvno» — om 61 0o 80 dannoé — TeopeTNUECKOE COAEPIKAHUE
Kypca OCBOEHO HE IOJIHOCTHIO, HEOOXOIMMBIC MPAKTHYECKUE HABBIKH PabOThl c(hOpMUPOBAHBI
YaCTUYHO, BHITIOJTHEHHBIC y4eOHBIC 33aJJaHHs CoJlepKaT rpyObie ommOku. Ha sx3ameHe cTyneHT
JIEMOHCTPHUPYET 3HaHUE TOJIBKO OCHOBHOT'O MaTepUaa, OTBETHI COIEPKaT HETOYHOCTH, HApyIIeHa
MI0CJIEIOBATEIBHOCTD U3JIOKEHHUS MaTepHraia

Ouyenka «neyooenemeopumenvno» — om 36 00 60 6annoe — TeOPETUUECKOE COJAEPIKAHNE
Kypca HE OCBOCHO, HEOOXOJHMMBIC IPAKTHYECKHE HAaBBIKM paboThl HEe chopMUpOBaHHbI,
BBITIOJIHEHHBIE YUeOHbIE 3aJJaHUs COEePHKAT rPyObIe OMMOKH, JOTIOTHUTEIbHAS CAMOCTOATEIbHAS
paboTta HaJx MarepuajioM Kypca HE MPHUBEIET K CYIIECTBEHHOMY IIOBBIIICHUIO KadyecTBa
BBITIOJIHEHUS YIeOHBIX 3aqanuii. Ha sk3aMeHe CTy/IeHT IeMOHCTPUPYET He3HAHNWE 3HAUUTEIbHOM
YacTH MPOrPAMMHOI0 MaTepualia, CYIIECTBCHHbIC OMIMOKH B OTBETaX Ha BOIPOCHI, HEYMEHHUE
OpPUEHTUPOBATKLCS B MaTepUae, HE3HAHWE OCHOBHBIX TTOHATUN JUCITUILITTHBI
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8. Mamepuanvno-mexnuueckoe odecneyenue OuCYUNIUHbL
8.1. Tpebosanusn Kk mamepuanbHo-mexHU4ecKOMy 00ecneueHuIo

Jnia peanuzanuu paboydeid mporpaMMbl IUCHUTIIMHBI UMEIOTCS CHIEIMaIbHbIE TOMEILIEHUS
JUTSL IPOBEJICHUS 3aHATUN JICKIIMOHHOTO U CEMUHAPCKOT0 THUIA, FPYIIOBBIX U UHIWBHUAYAIbHBIX
KOHCYJIbTAIMM, TEeKYIIEro KOHTPOJISI M IPOMEXKYTOYHOM aTTecTalliy, a TaKKe IMOMEIICHUS IS
CaMOCTOSITENIbHOW DPAa0OThl M TIOMEIIEHHUS JUIsl XpaHEHHS W OOCITyXHBaHHS OOOpYIOBAaHUS.
CriennanbHble TOMENICHHS] YKOMIUIEKTOBAHbI CIIEUATU3UPOBAHHON MEOENbl0 U TEXHUYECKUMU
CpeAcTBaMu OO0YYEHHUs, CIYKAIUMH [T IPEACTaBICHUS HH(OPMAIMK OONBIION ayUTOPUH.

Jlis  mpoBelneHUsT 3aHATUN  JIGKIIMOHHOTO THUIA HUMEIOTCA  JEMOHCTPAlMOHHOE
o0opyI0BaHue.

[Ipu npoBeneHny 3aHATUH JIGKIIMOHHOTO/ CEMUHAPCKOTO TUIIA UCIIOIB3YIOTCS:

JIUYEH3UOHHOE NPOSPAMMHOE 0Decnedenue:

- IIpomykter Microsoft (Desktop EducationALNG LicSaPk OLVS Academic Edition
Enterprise);

- AO «Jlabopatopust Kacnepckoro» -mpaBa Ha mporpammHoe obecriedenune Kaspersky
Endpoint Security mms Ouwsneca — CranmapTeblii RussianAHTHBUpPYCHOE MpOTpamMMHOE
obecnieuenue Dr.Web Desktop Security Suite.

- 000 «/lokTop BeO» - mMpaBa Ha MCIOJIB30BaHUE IIporpamMmMHOro obecreueHuss Dr.Web
Desktop Security Suite AutuBupyc + Llentp ynpasnenus na 12 mec., 200 I1K

€680000HO pacnpocmpansiemvle NPOSPaAMMbL.:

— AcademicMarthCADLicense - maTreMaTHyeckoe IMpPOTpaMMHOE OOECICUYCHHE, KOTOpPOE
MO3BOJIIET  BBINOJIHATH, AHAJIM3UPOBATh BAKHEWIINE WH)KCHEPHBIE pacueThl U
00MEHUBATHCS UMU;

—  WinZip mis Windows - mporpaMM AJist C)KaTHs U PACIIaKOBKU (pailyioB;

— AdobeReader myist Windows — nporpamma juist urennsi PDF ¢aiinos;

— ABBYY FineReader, DjvuReader — npunoxxenus 1715 pacrio3HaBaHuUsl, KOHBEHTUPOBAHUS U
pabotsl ¢ PDF u Djvu daitnamu.

—  Far Manager - KOHCONBHBIH (aiiJIOBBII MEHEKEP /ISl ONEPAIIHOHHBIX CUCTEM CEMENCTBa
Microsoft Windows.

8.2 OcoGenHocTH peanu3anuu JUCUMIUVIMHBI U MHBAJWAOB W JHI C
OrpaHMYEeHHBIMHU BO3MOKHOCTSMHU 310POBbS

JIst CTYZIEHTOB C OTPAaHUYEHHBIMU BO3MOXKHOCTSIMU 3/I0POBbSI CO3/IaHBI CIEIUATBLHBIE
YCIIOBUS A7Is TOTy4YeHUst 00pa3oBaHus. B 1esX JOCTYIMHOCTH MOTy4eHUs BBICIIET0 00pa3oBaHus
Mo 00pa30BaTENBLHBIM ITPOrPaMMaM MHBAIHIAMH U JIMIIAMH C OTPAHUYEHHBIMUA BO3MOXHOCTSIMU
3/10pOBbSI YHUBEPCUTETOM 00€CIIeYNBAETCS:

1. AnpTepHaTuBHAs Bepcusi 0QUIINATBLHOTO caiTa B ceTu «IHTepHeT» 1Jis CIIa00BUIAIITNX;

2. 115 HBATUIOB C HAPYIIEHUSIMHU 3peHUs (CIaboBUISAIINE, CIICTIBIC)

- NPUCYTCTBHUE ACCUCTEHTA, OKAa3bIBAIOLIEro OOydaroueMycs HEOOXOAMMYIO IMOMOIIb,
IyOnupoBaHUE BCIyX CIPABOYHON HMH(OpMaNMKU O paclUCaHWUU YYeOHBIX 3aHSATHH; HaIU4ue
CpPEACTB [UISi YCUJIEHHUS OCTAaTOYHOTO 3peHusi, OpalIeBCKOW KOMITBIOTEPHOW TEXHHUKH,
BUJICOYBEIMUUTENEH, TMPOrpaMM HEBH3yallbHOTO JOCTyNMa K HWH(OpMaIlUU, MPOrpaMM-
CHHTE3aTOPOB PEUM M APYTUX TEXHUUECKHUX CPEJCTB MpUeMa-fiepeaadn yueOHo nHhopMaIiii B
JOCTYIHBIX (popMax Ui CTY/IEHTOB C HAPYIICHUSIMH 3PCHHUS,

- 3aJ]aHUS JJTSI BBITIOJTHEHUS HA DK3aMEHe/3aueTe 3aUNThIBAIOTCS] ACCHCTCHTOM;

- TMHUCHMEHHBIE 3a/IaHUs BBHITIONHSIOTCS Ha Oymare, HaJUKTOBBIBAIOTCS ACCHUCTEHTY
00ydJaronmMmces;

3.In1 WMHBaNIMIOB M JIMI[ C OTPAHUYEHHBIMU BO3MOKHOCTSMHU 3J0POBbSI MO CIYXY
(cmabocnpIamue, TIIyxue):

- Ha 3a4eTe/IK3aMeHe MPUCYTCTBYET ACCUCTEHT, OKA3BbIBAIOIINIA CTYACHTY HEOOXOAUMYIO
TEXHUYECKYIO TTIOMOIIb C y4€TOM MHANBUIYAIbHBIX OCOOCHHOCTEH (OH IMMOMOTAEeT 3aHATh pabouee
MECTO, ePEABUTaThCS, TPOYUTATHh U 0(OPMUTH 33/I1aHKE, B TOM YKCIIE 3aMUCHIBASI IO TUKTOBKY);
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- 3a4eT/3K3aMeH MPOBOJUTCS B MUCbMEHHOU (popme;

4. JIns MHBAIUIOB M JIMI[ C OTPAHWUYEHHBIMH BO3MOXHOCTSMHU 3JI0POBbSI, WMEIOIINX
HaApYIICHHUST OTIOPHO-JIBUTATEIBHOTO allapara, CO3JaHbl MaTepUATbHO-TEXHUYECKHE YCIOBHUS
o0ecreynBaroIre BO3MOKHOCTh OECHpensITCTBEHHOrO JOCTyNa OOy4aromuxcs B Yy4eOHbIE
MIOMEIICHUS, OOBEKTY MUTAHWs, TyaJeTHbIE W JpPyrue TMOMEIICHUS YHHBEPCHTETA, a TaKKe
npeObIBaHMS B YKa3aHHBIX TIOMEIICHHSIX (HATHYUE PACIIUPEHHBIX IBEPHBIX MPOEMOB, MOPYIHEH
U APYTHX MPUCITOCOOIECHUH).

- THCHMCHHBIC 3aJ]aHMs BBIMONHSIOTCS Ha KOMIBIOTEPE CO CHCIHAIU3UPOBAHHBIM
POTPaMMHBIM 00ECTICUCHHEM WIIA HAIMKTOBBIBAIOTCS] ACCUCTEHTY;

- 10 YKEJIAHWIO CTYJIEHTa YK3aMeH MPOBOUTCS B YCTHOM (popme.

OOyyarommuecs U3 4KCia JIUI ¢ OTPAaHUYCHHBIMU BO3MOXKHOCTSIMU 3/IOPOBBST 00€CIICYCHBI
AJIEKTPOHHBIMU 00pa30BaTEIbHBIMU pecypcaMu B (hopMax, alaTHPOBAHHBIX K OTPaHUYCHUSIM UX
3JI0pOBBSI.
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JIMCT UBMEHEHUWM (JIONTOJTHEHU)

B pabouyIo MporpaMmy Mo JUCHUILTHHE «AJre0pa, TeOMeTpHUs U TOMOJIOTHS
nio Hanpasienuto noarotoBku 09.03.01 — Mudopmarrka u BIYMCTUTENIbHAS TEXHUKA
(ITpo¢uns: IIporpammHOe obecriedeHne CpeiCTB BEIYUCIUTEIHHON TEXHUKH U
ABTOMATU3UPOBAHHBIX CHCTEM)
Ha __ y4ueOHbIN roa

Hepeqeﬂb BHOCHUMBIX

Neni/m aement (myHkt) PII . .
(nynier) P H3MeHeHHi (I0moJIHeHuil)

Mpumeyanue

OOcyxeHa 1 peKOMEHJ0BaHa Ha 3acefdaHuu Kadeapsl anreOpsl U 1uddepeHaabHbIX
ypaBHEHUH MTPOTOKOI Ne or" " 20 T

3aBenyromuii kageapoit /1
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IIpunoxenne 1

Pacnpenenenne 6a110B TeKyIIero u pyoe;KkHOro KOHTPOJIS

M Buo konmponsa Cymma barnos

n/n Oowan cymma | 1-a mouka 2-1 mouka 3-1 mouka

1. Iocewenue 3anamuii 00 10 6annoe | 0o 3 6. 00 30. 00 40.

2. Texkywiuit KoHmpoJp: 00 30 6annoe | 0o 10 o. 00 10 o. 0o 100.
Omeem na 5 eonpocos om 0 00l5 0. om () 0o 56. om0 0056. | om0oo 56.
[ToHbBIN TpaBUIBHBIN OTBET | 10 15 GamnoB 5 0aJuI0B 5 Oai1oB 5 OaJuIoB
HernonHblii mpaBUITLHBIN or 3 nol5 0. or 1 no 50. or 1 1o 50. or 1 no 50.
OTBET
OTtBer, copeprKariui 00. 00. 00. 00.
HETOYHOCTH, OIIMOKH
Buvinoanenue om 0 0o 100. om () 0o 30. om 0 0o 36. om 0 0o 46.
CamocmoamenbHovix
3a0anuil (pewienue 3aoay)

3. | Pybescuwviit Konmpo.ip 00 30 6annoe | 0o 10 o. 00 10 6. 00 10 o.
TECTUPOBAHUE ot 0- 1o 150. ot 0- 1o 50. ot 0- 10 56. | ot 0- 10 56.
KOJUJIOKBUYM ot 0 10 150. ot 0 110 56. ot 0 10 5 6. ot 0 110 56.

4. | Hmozo cymma mekyuiezo u
PYy0esrxrcHoz0 KOHmMpoa 0o 70 6annoe | 0o 23 d6annoe | 0o 23 b6annoe | 0o 24

oannos

5. IlepBbiii 3Tan (6a30BbIii)

YPOBEHb) — OLICHKA He MeHee 360. | He meHee 126. | He MeHee HE MEHEe
«YAOBJIETBOPUTEJIBHO» 126. 126.

6. Bropoii 3Tan menee 700.

(mpoaBUHYTHII) ypoBenb) | (51-69 0.) meHee 230. MmeHee 230. meHee 240.
— OIIEHKA «XOPOII0»

7. Tpertuii 3Ttan (BbICOKHI
YPOBEHB) - OLIEHKA He meHee 7006. | He meHee 230. | He MeHee HE MEHee
«OTJIMYHOY 230. 240.
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Ipunoxenne 2

IHIxana oyenuganusn naanupyemuix pe3yabmamos 00y4eHus

Texymuii 1 py0exHbIil KOHTPOJIb

Cemectp [Ixana oneHuBaHUs
0-35 6anos 36-50 6annoB 51-60 6amnoB 56-70 6amnoB
YactuuHoe [Tonnoe nmu | [lonnoe nmu | [lonHoe mnocemeHue
HOCELEHUE 4aCTUYHOE YaCTUYHOE ayJIUTOPHBIX
ayJIUTOPHBIX MOCEeIEeHUE HoceuieHue 3aHITHH.
3aHATUN. ayJUTOPHBIX ayIUTOPHBIX [Tonnoe
1 HeynoBnerBopu- | 3aHATHMA. 3aHATHM. BBITTOJIHEHHUE
TEJILHOE YactuuHoe [Tonnoe [PaKTUYCCKUX
BBITIOJTHEHHE BBITNIOJTHEHHE BBITNIOJTHEHHE paboT. Brimonnenue
MPaKTUYECKUX MPaKTUYECKUX MPAKTUYECKUX KOHTPOJIBHBIX padoT,
pabot. [Ilnoxas | pabot. Bemmonnenue | paGor. TECTOBBIX 3aJlaHuM,
MOATOTOBKA K | KOHTPOJIbHBIX Brinonnenue OTBETHI Ha
OalIbHO- paboT,  TECTOBBIX | KOHTPOJIbHBIX KOJUJTIOKBUYME Ha
PEUTHUHTOBBIM 3aJlaHui, OTBETHI Ha | PaOOT, TECTOBBIX | OIICHKY «OTJIHYHO.
MEPONPUATHUSIM. | KOJUIOKBUYME  Ha | 33/IaHUN, OTBETHI
Crynent HE | OLIEHKY Ha KOJUIOKBUYME
JOTYCKaeTCsl K | «yIOBJIETBOPUTE- Ha OLICHKY
MIPOMEKYTOUHOH | JILHOM. «XOPOLIOY.
aTTecTaluu
HpOMe)KyTO‘IHaﬂ arrecranuda
Cemectp [Ikana olleHUBaHUS
Heynosner- | YnoBieTBOpUTENBHO Xopouio OTnan4HO
BOPHUTEIHHO (61-80 6annoB) (81-90 6annoB) (91-100 G6amnoB)
(36-60
0aJlIIoB)
CryneHt Crynent umeet | Ctynent umeer 51-60 | CtyneHT  uMmeeT
umeer 36-60 | 36-50 OGamnoB mo | 6anmoB mo wurtoram | 61-70 GamioB Mo
0aioB [0 | UTOraM TEKYIIETr0 U | TeKYIIEro U | UTOTaM TEKYIIETO
UTOraM pyOeKHOTO pyOexHOro U pyOekHOTO
1 TEKYyIIEro ¥ | KOHTPOJIS, Ha | KOHTPOJIS, Ha | KOHTPOJIS, Ha
pyOeKHOTO HK3aMEHe Jan | SK3aMeHe Jan | sK3aMeHe nan
KOHTpPOJI, Ha | MOJIHBIA OTBET HAa | MOJHBIA OTBET HAa | MOJIHBIM OTBET Ha
9K3aMEHE€ HE | OIMH  BONPOC W | OIMH  BOMNPOC W | OIUH BOIPOC U
Jal  TOJHOTO | YaCTUYHO YaCTUYHO YaCTUIHO
OTBETa HHM Ha | (MIOJHOCTHIO) (TOTHOCTHIO) (TOTHOCTHIO)
OJIUH BOIIPOC, | OTBETHJI HA BTOPOM, a | OTBETHJI Ha BTOPOW. | OTBETHII Ha
HE caenan | npumep caenan He | [Ipumep CellaH | BTOPOM, U IpUMEpP
npuMep. BEPHO. BEPHO. cienaH
MPABUIIBHO.
Crynent CryneHt nMeet | CTyneHT nMeer | nu ke cTyneHr
MMeEeT 46-60 OammoB mo | 61 — 65 OGamioB mo | Ha 00a Bompoca
36-45 OawioB | UTOraM TEKYIIEro W | HTOraM TEKYIIEr0 W | OTBETHJI BEPHO, a
1o UTOTaM | pyOEeKHOTO pyOeKHOTO B 3ajaye, €cTh
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TEKyIIero |
pyOeKHOTO
KOHTpOJISI, Ha
JK3aMEHE Jall
IOJIHBIM OTBET
TOJIBKO Ha
OJIUH BOIIPOC,
a npuMep
cIejaH
HETPaBUIIBHO.

KOHTPOJIS, Ha
9K3aMeHEe Ja
IIOJHEIA OTBET Ha
OJIUH BOHpOC NJIIN

YaCTUYHO OTBETHJI Ha
oba  Bompoca, a
pUMEp HE CJIeIIaH.

CTyneHT wuMeeT 110
UTOTaM TEKYIIEro M
PyOEKHOTO KOHTPOJIS
61-70 OamioB Ha
9K3aMeHe He Jal
MIOJIHOTO OTBETA HH
Ha OJIUH Bompoc. B
pelieHnn  mpuMepa
ecTh rpy0as ommuoka,
KOTOpasi MOBJIUSIIA Ha
OTBET,  BCJIEIACTBHUE
4ero MmpuMmep ciaeiaH
HE BEPHO

KOHTPOJIS, Ha
9K3aMeHE Ja
MOJHBEIM OTBET Ha
OIWH  BOIPOC H

YaCTUYHO OTBETHJI Ha
BTOPOM, U B IIpUMEpE
eCTb HEJ0YETHI,
KOTOpBbIE HE
IIOBJIMSAJIN HA OTBET.

Crynent umeer 66-70
OaJUIOB II0 HTOraMm

TEKYIIETO n
pyOexxHOro

KOHTPOJIS, Ha
JK3aMEHE Jan
TTOJTHBIN OTBET

TOJIBKO Ha  OJUH
Bompoc. B mpumepe
eCTh HETOYHOCTH,
KOTOpBIE HE
MOBJIMSUTM HA OTBET.

HETOYHOCTH,
KOTOpbIE
TTOBJIHSITH
OTBET.

HC
Ha
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