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1. CTpykTypa 1 0011asi TPYA0EMKOCTb U CIUIIINHbBI

OO0111ast TPYI0EMKOCTh JUCIUILTAHBI COCTaBIsieT 3 3aueTHbie equHuibl (108 yaca).
dopMa IPOMEKYTOUHOM aTTECTALUU — 3a4ET

Ounas gopma
oOyueHus

Kypc 2

Cemectp 1

Jlexuuun 36
[IpakTHuecKkue 3aHATHI 18
JlabGoparopHsbie 3aHATHS -
Koncyapranuun -
Wtoro aynnTopHBIX 3aHATHI 54
CamocrosTenbHas padoTta 54
Kypcosas pabora -
OK3aMeH -
O61iee KOJTUYECTBO YaCOB 108

2. Lesin ocBOEHHUSI TN CHUATITAHBI
OcHOBHOI HCJIBIO MPEogaBaHusd JUCHUIIIIMHBI ABJIACTCA O6€CH€‘~ICHI/IC YpPOBH:A 3HAaHWUU 110
JTAHHOM TUCIMIUTMHE B COOTBETCTBHHU C TPEOOBAHUSMH TOCYIaPCTBEHHOTO CTAHIAPTa BBICIIECTO
npodecCHoHAIBHOTO 00pa3oBaHusi. OCHOBHBIMU 3aJja4aMU U3YYEHUS JUCITUTIIMHBI SBIISIFOTCS:
U3y4eHHE OCHOBHBIX MMOHATUH, IPUHIIUIIOB U METOJIOB BEKTOPHOTO U TCH30PHOTO aHAIIN3A,
OBJIAICHUC HAaBbIKaMU MCCJIICAOBAHUA U PCUICHUA 3aaa4

3. Mecto qucuuniaunsl B crpykrype OIIOII: bazoBas yacts. 51.5.05.04

Jannas yuyeOnas aumcuuiuiiHa BikiIroueHa B paszzmen b1.5.05.04 OOGmenpodeccrnoHanbHbIiA"
OCHOBHOI1 0Opa3oBarenbHOl mporpammel 03.03.02 @usuka. OcBauBaetcs Ha 2 Kypee, 1 cemecTp.

Kypc «BexkTopHBIi M  TEH30pHBIM  aHauu3» IO3BOJSAET  CTYACHTAM  OBJIAJETh
(byHAaMEHTaIbHBIMU MOHATUAMU M METO/IaMU COBPEMEHHON MaTeMaTHKH, 0€3 3HaHUs KOTOPBIX
HEBO3MOKHaA JlalbHeWas npodeccuoHanbHas MOAroToBKa. IIpu OCBOGHHMM NTaHHOTO Kypca y
CTYAEHTOB (POPMHUPYIOTCS HABBIKM IPAaMOTHOM NMOCTAHOBKM HAayuYHBIX 3ajJay, PEeLIeHHs 3aaay C
IPUMEHEHHEM MaTeMaTH4eCKOro armapara, CHUCTeMaTH3allid IOJIydeHHbIX 3HaHuid. OHa
HeoOXoauMa JJIi OCBOEHHUS TaKuX JAUCUUIUIMH MOJYJs, Kak «MareMaTHYecKHil aHaau3»,
«YpaBHEHUS MaTeMaTUYECKON (PU3UKI».

TpeOGoBaHnus K cTy1eHTaM.

Jl1s ocBO€HUS TUCIUIUIMHBI HEOOXOIUMO

3HATh:

- OCHOBBI MaT€MaTUYECKOT0 aHAIN3a;

- mudepeHnraIbHbIe YpaBHEHMS,

-BEKTOPHBIA U TEH30PHBIN aHAIIN3.

YMETh:

- pemaTh CUCTEMBbI JINHEWHBIX alnredpandeckiux ypaBHEHUH,

- pemath OOBIKHOBEHHBIE U (hepeHIInaTbHbIe YPABHEHUS N-TO MOPAIKA,
- paznarath GyHKIUH B psg Telnopa u TpuroHoMerpuueckuii psia Oypse.



4. TpeGoBaHusi K pe3yJIbTaTaM OCBOCHHUS TUCHHUILINHBI

Komnerenmun ooy4aromierocs, GOpMUpPYEMBIC B pE3yJIbTaTe OCBOCHUS JUCIIUILITNHBIL.
B pesynpraTe M3yuyeHHMs NUCUUIUIMHBI OOYyYaroUIMiics OJDKEH 00JafaTh CIEAYIOIIUMHU
KOMITETEHIIUSIMU (pe3yJbTaTaMUu OCBOEHUsI 00pa30BaTeIbHON MTPOTrPaMMBI):

Koanbl o
o Coaep:xaHue KoMIeTeH U
KOMIIETEeH NI
CIIOCOOHOCTBIO K CaMOOPTaHU3AINH U CaMO0OPa30BaHUIO
(OK-7)
- CIIOCOOHOCTHIO UCIOJIB30BaTh B TPO(ECCHOHATILHON ACSITEIBHOCTH
6a3OBbIe 3HAaHHUA q)yHI[aMCHTaJIBHBIX paSI[CJIOB MaTE€MaTUuKU, CO34aBaThb
(OIIK-2) MaTeMaTUYECKHE MOJICIH THIIOBBIX TPO(ECCHOHABLHBIX 3a1a4 U
HHTEPIPETUPOBATH ITOIYYEHHBIE PE3YILTATEI C YYETOM IPAHMUI]
MIPUMEHUMOCTH MOJIeIIeH

BzaumocBs3b IJIaHUPYEMBbBIX PE3YJIbTATOB O6y‘~IeHI/I${ 10 AUCHHUIIIINHE C (bOpMI/IpyeMBIMI/I

koMmnereHnuamMu O

T1OIT:

OpraHu3alyu Tpyaa

HAay4YHBIX I/ICCJ'IG)IOBaHI/Iﬁ

Koasbl IInanupyemsle pe3yabTaThbl 00y4eHHs,
KOMIIeTEeHLM i cooTBeTcTBYIOIIHE (hopmMupyembiM KomnereHuusam OIIOII
LA 3HaTh YMmerb Buanern
CIOCO0BI BBIJICJISTh HEJIOCTATKM  |HAaBbIKAMU
COBEPLIEHCTBOBAHHUA U |CBOETO COBEPUICHCTBOBAHHUS U
Pa3BUTHS CBOETO OOLIEKYJIBTYpPHOTO pa3BUTHS CBOETO
MHTEJLICKTYaIbHOTO, YPOBHS pa3BUTHS; MIOTEHIINANa; HaBbIKAMU
KYTBTYPHOTO, CTaBUTb LIEJIU U 33/1a4l  |TIOJIy4E€HHUS U PabOTHI C
HPABCTBEHHOTO, JUISL BBITIOJTHEHUS MH(POPMALMOHHBIM )
(HBHYCCKOTO 1 KOHKpETHBIX pador, NOTOKOM B TIe4aTHOH U
IIPOSABIIATH AJIEKTPOHHOH (opMax;
MpO(ECCHOHANLHOro HacCTOWYUBOCTD B HaBbIKaMU BBIITOJIHEHUS
YPOBHSI; COBPEMEHHOE | |\ 1rocony HayHHO-
3HAYCHNC MOCTABJICHHBIX 1IENIEH U |MCCIIE0BATENLCKON
(OK-7) HH(bOPMaHI:IOHHHX 3aJa4; OPMEHTUPOBATHCS |pabOThl; HABBIKAMU
TEXHOJIOTHI B (PU3UKE U |B pa3sBUTHH OOLIECTBA, |apryMEHTHPOBAHO
¢buznyeckom OIIpEACIIATh OLICHMBATh
o0pa3oBaHUH; MEePCIIEKTUBHBIE 3aKOHOMEPHOCTH
NPHHIMIE HAy9HON HaIlpaBJICHUS CBOMX HCTOPUYECKOTO U
HKOHOMUYECKOTO

pa3BUTHs 001IIeCTBa,
PBIHKA TpyJa U
BO3MOKHOCTH
peanu3anny B

npodeccHoHaNBHOMI
JICSITeTbHOCTH

(OIIK-2)

OCHOBBI

HUCIIOJIB30BaTh

HaBbIKaMH




MaTeMaTH4eCKOro
aHaJlu3a, TEOpUn
(GYHKIHMA KOMIUIEKCHOM
MEPEMEHHOM,
aQHAITUTUYECKOMN
F€OMETPUHU U JIMHEHHOMN
ayredppl, BEKTOPHOTO U
TEH30PHOI'0 aHaJIN3a,
Qg depeHnaIbHbIX U
HUHTETPAIbHBIX
YpaBHEHUH,
BApUALIUOHHOTO
WCYUCIICHUS, TEOPUHU
BEPOATHOCTEMN

Y MaTEMaTUYECKON
CTaTUCTUKU

MaTeMaTHUYeCKHUI
amnmapar il  OCBOEHUS]
TEOPETUYECKUX OCHOB M|
MPAKTUYECKOTO
HMCIOJb30BaHUSI
(hU3UIECKUX METOJIOB

UCIIOJIb30BaHUs
MaTeMaTH4eCKOoro
anmapara JUis peleHHUs
bu3nyeckux 3anaq

[Tpu npoBeneHUH Yy4eOHBIX 3aHATHIA 00ecreunBaeTCs Pa3BUTHE Y O0YyUYaIOLIMXCSl HABBIKOB
KOMaHAHON paOoThl, MEKJIMYHOCTHON KOMMYHMKAIUH, IPUHATHUS PELICHUH, TUIEPCKUX KaueCTB
(BKJItOUAsi IPU HEOOXOIUMOCTH IPOBEIECHUE MHTEPAKTHBHBIX JIEKLUH, IPYIIOBBIX JAUCKYCCUH,
POJICBBIX UIP, TPCHUHIOB, aHAJIN3 chyauHﬁ U HMUTAIIMOHHBIX MOﬂeHeﬁ, npenoaaBaHue
JUCHMIUIMH (MoJynei) B (opMe KypcoB, COCTaBJIEHHBIX HAa OCHOBE pe3yJbTaTOB Hay4HBIX
UCCIICIOBAaHMIA, B TOM YHCIIE C YYETOM DPETHOHAIBHBIX OCOOCHHOCTEH W MpodecCHOHAIBHOM
NeSITeIbHOCTH BBITYCKHUKOB U OTpeOHOCTEeH paboTonareneit).




[Beeaute TeKCT]

5. Conep:kanue U yueOHO-MeTOAMYECKAs KAPTA JUCIHILJIMHBI

Home
p HaunmenoBanue Tem (Bonpgcos), SaHsTHS CamocTosTebHAs paGoTa Jurepa
Hemes U3y4YaeMbIX N0 JAHHOU CTYAeHTOB @D opMbl KOHTPOJIA Typa
u JIMCITHTLTHHE T p Coneprxanne Yacel
1-2 [TonsTre 0 BekTope( onpeseneHus) . 4 2 YcTHBI ompoc, [1], [2],
Anrebpa BEKTOpPOB. Pa36op peméHnpIx 3a1a4 u3 COOOIICHHS 10 [31, [4],
[41 5, 6] BOIIPOCAM TEMBI, [5]’ [6]
6 KOHCIICKT.
3-4 Martpuiisl. JleiicTBUS MaTpHUI] HA BEKTOPBHI. 4 2 YcTHBIH ompoc, [1], [2],
[ToBOpOTHI. Pa306op peménnpIx 3a1a4 U3 MOKJIaJl, KOHCIIEKT, [3], [4],
[4,56] [5]. [6]
6
5-6 CkaysipHble U BEKTOpHbIC 110J1s1. TeH30phI 1 4 2 VeTHBIN onpoc, [1], [2],
tensopusle nonst. Cumsonsl Kponekepa u Jlesu- JOKJIa]l, KOHCIIEKT, [3], [4],
YHusurra. KOJLTOKBHYM [5], [6]
—— 6
7-8 Onepanunu 1 GpepeHIMpoBaHus U 4 2 VcTHbIi onpoc, [1], [2].
HUHTErPUPOBAHUS BEKTOPOB. KOHCHCKT, oKL, [3], [4],
—— 6 [5]. [6]
9-10 | duddepeHnnanpHbIe ONEpaTophl B JEKapTOBOM 4 12 YcTHBIiT onpoc, [1], [2],
cucreMme. KpuBosImHENHbIE CUCTEMBI KOOPAMHAT. KOHCIICKT, OKJIan, [3], [4],
Teopemsi I'aycca u Crokca KOILTOKBHYM [5], [6]
Omnpenenenne Ten3zopa. Bunasl Tenzopa. [Ipumepsr —J- 8
n3 ¢usuku. Ter3zopHas anredpa
11-12 | TMousiTre 0 BekTOope( onpesencHus) . Aiaredpa 4 2 VcTHslii onpoc, [1], [2].
BEKTOPOB. Pa360p peméHHbIX 3a1a4 13 KOHCHEKT, oknaz, | [3], [4],
[4, 5, 6] [5]. [6]
6
13-14 Marpunsl. JlelicTBrsI MaTPULL HA BEKTOPHI. 4 2 YcTHEIHN ompoc, [1], [2],
[ToBOPOTHL. Pa36op peménnbIx 3a1a4 U3 KOHCIIEKT, JIOKJIa, [3]. [4],
[4,56] [5]. [6]




6
15-16 | CkamnsipHbIC U BEKTOpPHBIE 110JIs1. TeH30pbI U 4 2 VYerHbIi onpoc, [1], [2],
teH3zopHble noisi. CumBoisl Kponekepa u JleBu- KOHCICKT, TOKJIal, [3], [4],
YHuswurra. TpesCHTaNnA [5], [6]

—— 6
17-18 | Onepauuu auddepeHunpoBanus u 4 2 VerHbli onpoc, [1], [2],
MHTErPUPOBAHUSA BEKTOPOB. KOHCIICKT, IOKJIaJ, [3], [4],
—|— 6 | KOJIOKBHYM [5], [6]

UTOI'O 6 |18 54

Ipumeuanus:

— Bce Bupl yueOHOM pabOTHI MOTYT IPOBOAUTHCS JUCTAHIIMOHHO HA OCHOBAHHH JIOKAJTHHBIX HOPMATHBHBIX aKTOB.
— B niensx peanuzanuy UHAWBUIYATBHOTO TI01X0/1a K 00yUEHHUIO CTYACHTOB, OCYIICCTBIISAIONIMX YUSOHBIH MPOIECC 10 MHIUBUIYAIBHON TPACKTOPHH B paMKaXx
MHAMBUIyaJILHOTO Pa0OYero IiaHa, M3ydeHue JaHHON JUCIMILIMHBI MOXKET OCYIICCTBISATHCS YepPe3 MHIUBHIYaTIbHbIC KOHCYJIBTAI[MHM IIPEI01aBaTessl OUYHO, B 4aChI

KOHCYJIbTAIIUH, 110 SJICKTPOHHOM M0YTe, a Takke ¢ ucross3oBanrneM Webex, miatdopmsl aucrannnonHoro odydenuss Moodle, mudnbiii KaOWHET CTyICHTa Ha caiTe
COTI'Y, npyrux snementoB SUOC COI'Y.



[BBeauTe TeKCT]

6. O6pa3oBaTejibHbIe TEXHOJOTHHU

TpaauuuoHHbIE JIEKIHMH U NPAKTHYECKHE (CEMHUHAPCKHE) 3AHATUS C UCIOJb30BaHUEM
COBPEMEHHBIX HMHTEPAKTUBHBIX TEXHOJIOIMH. JIEKIIMM € HMCHOJIB30BAaHUEM MYJIBTUMEIUNHBIX
Ipe3eHTalMui, JIeKUUu-Oecenpl, JEKUUU-AUATIOTH, HBPUCTUYECKUE  JIEKLUH, JIEKLIHMHU-
BU3YaJIU3aIlH, MPAKTHUECKUE 3aHATHS, CAMOCTOSTEIbHAas paboTa CTYAEHTOB, KOMIBIOTEPHOE
TECTUPOBAHUE.

Jlekuus-quaaor — coaepkaHue MONAeTCs Yepe3 CEPUI0 BOIPOCOB, HA KOTOPHIE CTYIEHT
JIOJKEH OTBEYaTh HEMOCPEACTBEHHO B XOC JIEKLUU.

JlaGopaTtopHoe 3aHsitMe - (opma y4yeOHOro 3aHATHUSA, NPU KOTOPOH CTYOEHT HOJ
PYKOBOACTBOM IIPENOAABATENS IPOBOAUT E€CTECTBEHHBIC MM MMHUTALUOHHBIE DKCIICPUMEHTBI
WIM ONBITHl C LIEJIbIO MOATBEPIKACHUS OTIEIbHBIX TEOPETHUYECKHUX IOJIOKEHUI OIpe/elIeHHON
y4eOHOH AMCUUIUIMHBI, TpPUOOpEeTaeT NPAaKTUYECKHE HAaBBIKM pPAa0OTBI € J1aOOPAaTOPHBIM
o0opyaoBaHueM, 000PYJIOBaHUEM, BBIYUCIUTEIBHON TEXHUKOW, N3MEPUTEIILHON ammapaTypowu,
METOJMKON JKCHEpPUMEHTANbHbIX HccenoBaHUM. JlabopaTopHble 3aHATUS HE TOJBKO
3aKpEIUIAIOT TEOPETUYECKUE 3HAHHS, HO W MO3BOJSIIOT CTYJACHTY IIIYOOKO M3y4aTh MEXaHU3M
IPUMEHEHHsS  JTUX  3HAHWM, OBJaAeBaTb  BAXHBIM  JUI  CHEHUAJIUCTAa  yMEHUEM
MHTEJJICKTYaJIbHOTO NPOHUKHOBEHMSI B T€ €CTECTBEHHO-TEXHHUYECKUE WIN ITPOU3BOJCTBEHHBIE
IpOIIECChl, KOTOpbIE MCCIENYIOT Ha JlaboparopHoM 3aHATHU. [lon BiusHHEM 3Toi (OpPMbI
3aHATUH CTYAECHTOB YacTO BO3HMKAIOT HOBBIE HIEH HAYyYHOIO M TEXHMYECKOIO XapaKTepa,
KOTOpBIE  HCHOJB3YIOTCS B  KYpPCOBBIX, KBaIM(PHUKAIMOHHBIX, JUIUVIOMHBIX paboTax.
JlaboparopHble 3aHATHS B 3HAUUTEIbHON CTENIEHU 00€CIIeYnBaOT OTPA0OTKY YMEHUI 1 HaBBIKOB
IPUHSTHS IPAKTUUECKUX PELICHUI B pealbHbIX YCIOBUSAX POU3BOJICTBA.

JlaGoparopHble 3aHATHS HE TOJBKO 3aKPEIUIIOT TEOPETUUYECKUE 3HAHUS, HO U MO3BOJISIOT
CTYACHTY IJIyOOKO M3y4aTh MEXaHM3M IPHUMEHEHHUs 3TUX 3HAHWH, OBJIaJAeBaTh BA)KHBIM IS
CHEUAJINCTa YMEHUEM HHTEJUIEKTYaJIbHOIO IPOHUKHOBEHUS B TE€ €CTECTBEHHO-TEXHUYECKHE
WIA TIPOU3BOJICTBEHHBIE IPOLECCHI, KOTOPHIE HCCIEAYIOT Ha JjabopaTopHoM 3aHaTuu. Ilox
BIMSIHUEM 5TOH (OpMBI 3aHATHH CTYACHTOB YacTO BO3HHMKAIOT HOBBIE HAEH HAYyYHOTO M
TEXHUUYECKOTO XapakTepa, KOTOpPbIE HCIOJIB3YIOTCA B KYPCOBBIX, KBaIM(PHUKAIIMOHHBIX,
JTUIUIOMHBIX pabortax. JlabopaTopHble 3aHATUS B 3HAUUTENBHOM CTENEHUM OOECHeurBaOT
OTpabOTKY YMEHHI M HaBBIKOB MPHUHATHUS MPAKTUUYECKUX PELIEHUH B pealbHBIX YCIOBUAX
IIPOU3BOJICTBA.

IlepeueHp TeM 1a0OpaTOPHBIX 3aHATHH ompexaesnsercs paboueil mporpamMmoil yueOHOM
JUCIMIUIMHEL.  KOIM4YecTBO CTyIEeHTOB Ha TaKHUX 3aHATHSAX HE IIPEBBHINAET IOJOBUHBI
akageMudeckoi rpymmnsl. Ilpuctynas k padore B iaboparopuu, CTYACHTY CIEAyeT 3HaTh, YTO
1r060€ HECOOII0/IeHHEe pacTIiCaHysl 3aHATHH M AMCHUIUIMHBI OyJeT CUNTAThCs HApYLIEHUEM €ro
ciy:keOHbIX 00s13aHHOCTEH. [IpenonaBarenb, KOTOPBIN BIIEPBBIE BCTPEYAETCS CO CTYJICHTAaMH Ha
BBOJHOM 3aHSITUH, JODKEH O3HAKOMHUTHh MX C OOLIMMH IpaBWiIaMH paboThl B J1abopaTopuw,
KOTOpBIE OHU 00s13aHbl HEYKOCHUTEIBHO BBIMOIHSITD.

OnnaiiH-ceMMHAP — PA3HOBUAHOCTh BEO-KOH(EPEHLINH, TPOBEICHUE OHJIAHH-BCTPEY WU
npe3eHTauuii depe3 HHTEpHET B pekuUMe peadbHOro BpeMeHH. Kaxaplii M3 y4acTHUKOB
HAXOJUTCSl Y CBOEr0 KOMIIbIOTEpa (CpelcTBa CBSI3U), a CBSA3b MEXAY HUMH IOJJEPKHUBAETCS
yepe3 MHTEpHET MOCPENCTBOM 3arpy’KaeMoro NpHIIOKEHHsI, YCTaHOBIEHHOTO Ha KOMIIBIOTEpE
Kaxioro yuactauka (Zoom, Meet, Skype u ap.).



Buneoxondepenuuss — ceanc uaecokoHdpepenicss3u (BKC) — »srto TexHomorus
WHTEPAKTUBHOTO B3aMMOJICHCTBHS JIBYX M 0OJiee YIaCTHUKOB 00Opa30BaTEIbHOIO Ipolecca s
oOMeHa nHpopMaIUeil B peaIbHOM PEeKUME BPEMEHHU.

I/ICHOJIB?;y}OTC}I HHTCPAKTUBHLIC METOAbI O6y‘-IeHI/I$II CUTYallMOHHBIC 3aJa4u,
UCCIIEIOBATEIbCKUI MeTOA OOYy4eHHs, IeNOBbIE WUIPHI, MOArOTOBKA M ITyOJNWYHAs 3allUTa
pedeparoB. Mcronb3yroTcs peUTHHTOBasI TEXHOJIOTHUS, TEXHOJIOTUHU TUCTAHITMOHHOTO O0YUCHHS.
W crionb3yroTcsi HHTEPaKTUBHBIE METO bl OOYUCHHS: CUTYAI[HOHHBIC 331a49H, UCCIICA0BATEIILCKUI
MeTo/ 00yUeHHUsI, ICTIOBBIE UTPhI, IOJrOTOBKA U IyOIMYHAas 3amuTa pedeparos.

TexHosorust 3JEKTPOHHOIO O00y4YeHHMsl (pealu3yeTcsi IpU IIOMOIIM 3JIEKTPOHHOMN
uH(popManmoHHo-o0pazoBarensHOU cpeanl (ANOC) COI'Y nmpu ucnons3zoBanuu pecypco IbC,
IPY IPOBEICHUH aBTOMAaTU3UPOBAHHOTO KOMITBIOTEPHOTO TECTUPOBAHUS H T. I1.).

Hcnonb3ytoTcsi  OauIbHO-PEHTHHTOBAsT CHUCTEMa  OICHKM 3HAHWW, TEXHOJOTHH C
pUMEHCHHEM JHUCTAaHIIMOHHOTO 00yueHus Ha miatdopme http://Ims.nosu.ru/.

IIpumeuanus:
- Bce Buabl yueOHOU pabOThl MOTYT MPOBOAUTHCS JUCTAHIIMOHHO HAa OCHOBE JIOKATbHBIX
HOPMAaTHBHBIX aKTOB.

7. YueGHO-MeTOIMYeCKOe oDecrevyeHne cCaMOCTOsITeIbHOM padoThl
CamocTtosTenpbHas paboTa OOYYArOIIMXCS SIBISETCS OJHUM W3 BHUAOB YYECOHBIX 3aHSTHU.

CamocrosTenbHas padoTa MPOBOAUTCS C LENBIO:

— CHCTEMAaTH3allid W 3aKPEIUICHHUS ITOJYYCHHBIX TEOPETUYCCKUX 3HAHMA W TMPAKTHYCCKHX
YMEHHI 00YJarOIIUXCS CTYJACHTOB;

— yrayOJeHHs ¥ PacIIiPeHUS TEOPETUICCKUX 3HAHUM;

— (dopMupoBaHHMsI YMCHHUH WCIIOJIb30BaTh HOPMATHBHYIO, IPAaBOBYIO, CIPABOYHYIO
JOKYMEHTAITUIO M CIICIHATIBHYIO JINTEPATYPY;

- (opMHUpOBaHHS CaMOCTOSITEIBHOCTH  MBIIIIEHUS, CIOCOOHOCTEH K CaMOpa3BUTHIO,
CaMOCOBEPILIEHCTBOBAHUIO U CAaMOpPEaTn3alliu;

— pa3BUTHUS UCCIICIOBATEIILCKUX YMEHUH.

CamocrositenpHass paboTa OOyYaroIIUXCsl OCYIIECTBISIETCS Ha TMPOTSKEHUU HU3YYCHHS BCeH
JUCITUTUIMHBI B COOTBETCTBUU C YTBEPIKJICHHOM B YUeOHOM IIJIaHE TPYJOEMKOCTBIO H COCTOUT H3:
- paboOTBI CTYIEHTOB C JIGKIIMOHHBIMH MaTepHallaMH, IIOMCKa W aHaJIW3a JIUTEPATyphl H
AIIEKTPOHHBIX HCTOUYHUKOB MH(OPMAIIUHU TI0 33JaHHOU TEME;

- BBITIOJTHEHUS 3aJJaHUi [T caMocTosTeNnbHO padoTel B DUOC COT'Y;

- U3YYEHHS] TEOPETHUYECKOI0 M CTaTUCTHUYECKOr0 MaTepuana Ui MOATOTOBKH K CEMHUHApPCKUM
3aHITHSIM;

- IOJATOTOBKH K 3K3aMEHY.

CamocrosiTenbHas paboTa CTYAEHTOB MPOBOAUTCS B BHAE MHCbMCHHBIX JTOMAITHHX
3alaHiii (B TOM 4YHCIIe, PAa3HOYPOBHEBBIX 3aJaHWi), TOJTOTOBKH KOHCIEKTOB IO TeMaM
NPAKTHYECKUX 3aHATHH. CTyAEHTHI MHCHbMEHHO BBIMOJHSIOT 3aJaHHs IS CaMOCTOSATEIbHOM
paboThl, MONB3YSACh TEOPETHUECKUM MaTepuajaoM (JIeKIUH, yueOHas JuTepaTypa U HHTEpPHET-
pecypchl 10 JTaHHOW TeMe), TOCIe Yero MPOBOTUTCA OOCYXKICHHE ITaHHOW TEMBI MO/
PYKOBOJICTBOM IIPETIOIaBATES.

Bormpocsl, BHIHOCHMBIE Ha CAMOCTOSTENILHOE M3YUEHHE, a TaKKe yueOHas JTuTeparypa u
METOJUYECKHI MaTepHual MO OpraHU3alMHM CaMOCTOSITENIbHON paboOThl CTYJ€HTOB OTPaXKEHBI B
VY4eObHO-METOIUUECKON KapTe MUCHUIUIMHBI, a TaK)Ke Ha CalTe MUCTAHIIMOHHOTO OOYyJeHHsI
COTY mnomazaka cucremsl «MOODLE» nio ceputke:  http://Ims.nosu.ru/.
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[To kaxmoil W3 TeM ISl CaMOCTOSTEIHHOTO HW3YYCHHs, MPUBEIACHHBIX B pabodeii
MporpaMme, CTyAEHTaM CJIeyeT CHaudaja MPOYUTaTh PEKOMEHJOBAHHYIO JUTEpaTypy U MpHU
HEOOXOJAUMOCTH COCTABUTh KPATKUN KOHCHEKT OCHOBHBIX MOJIOKEHHM, TEPMHHOB, CBEICHUH,
TPEOYIOIIMNX 3aTIOMUHAHKS U SBJISIOMIMXCS OCHOBOIIOJIATAIOIIMMH B ATOU TEME.

[Ipy moArOTOBKE 3aJaHUl IO CaMOCTOSTENBHOW padoTe CTyACHTaM HEoO0XOIUMO
OPUEHTHUPOBATHCS Ha KOHCIIEKTHI JICKIIUW, PEKOMEHYEMYIO JTUTEPATYPYy.

Jns paciumpeHust 3HaHUM 110 AUCUUILIMHE PEKOMEHIYETCS UCIO0JIb30BaTh IHTEpHET-PECYPCHI:

MPOBOJIUTH TOWUCK B PaA3IMYHBIX CHCTEMaX, TAaKMX KakK OOIIUME IOMCKOBBIC CHUCTEMBI:
www.yandex.ru, www.google.ru, a Takke CIEHAAIbHBIE IIOUCKOBBIE  CHCTEMBI:
www.chem.msu.su, www.chemnavigator.hotbox.ru.

3aganus AJ151 CAMOCTOATEIbHOM PadoThI CTY/I€HTOB 0 TUCUHUIIJIMHE
CamocrosiTennpHass paboTa CTYJAEHTOB, MPEAyCMOTPEHHAs y4eOHBIM IUIAHOM, JOJDKHA

COOTBETCTBOBATh OoJiee TIyOOKOMY YCBOCHHIO HM3y4aeMOro Kypca, (OpMHpPOBATH HABBIKH
UCCIICIOBATEIIbCKOW  padOTBl M OPUEHTHPOBATH CTYIEHTOB Ha yMEHHUE TPHUMEHATH
TEOPETUYECKHE 3HAHMSI HAa IPAKTHKE.

3amaHus UIS CaMOCTOATENBHOM pabOTBl COCTABISIOTCS IO pasfelaM M TeMaMm, I10
KOTOPBIM HE HPEAYCMOTPEHbl ayJIUTOpHbIC 3aHATUA, JMOO TpedyeTrcs JONOJHUTEIbHO
npopaboTaTh U MPOAHAIU3UPOBATh paccMaTpUBAEMbI IperojaBaTelieM Marepuan B oObeMme
3aIlIaHUPOBAHHBIX YACOB.

3a7aHus 0 CaMOCTOATENIbHON paboTe MO TUCIMIIIMHE MOTYT OBITh CIIEAYIOLIUX BU/IOB!

® KOHCIIEKTHPOBAaHUE [IEPBOMCTOUYHUKOB U JPYroi yueOHOM JUTEepaTyphl;

e npopaboTka ydyeOHOro Martepuana (MO KOHCIEKTaM JIeKIUH ydyeOHOW M HaydHOU
JUTEepaType) U IMOATOTOBKA JOKJIAJ0B HAa CEMHHApaXx M NPAaKTUUYECKUX 3aHATHAX, K
Y4YacCTHIO B TEMAaTUYECKUX JUCKYCCUSX U JIEJOBBIX UTPax;

®  BBIIOJIHEHUE KOHTPOJIbHBIX Pa0OT, TBOPUYECKUX (ITPOEKTHBIX ) 3aJaHMI;

® pelLIeHHE 33/aY;

® MOJICJIMPOBAHUE /WM aHAIU3 KOHKPETHBIX MPOOJIEMHBIX CUTYalUi;

® aHaJIM3 CTATUCTUYECKUX M (PAKTUYECKUX MATEpHUajoB, COCTABIEHUE BBIBOJOB Ha OCHOBE
IPOBEIEHHOI0 aHaN3a U T.JI.

PesynpTaThl  caMOCTOSTENbHOW  pabOThl  KOHTPOJHUPYIOTCA — IperojaBaTelieM |
YUUTBIBAIOTCS TPH aTTeCTallMM CTyleHTa (9k3ameH). [Ipu 3ToM mpoBoAsTCS: TeCTUpOBaHHE,
HKCIPECC-ONPOC HA CEMUHAPCKUX U MPAKTMYECKHX 3aHATHUAX, 3aciylIMBaHHE JIOKJIAJOB,
POBEpKa MUCbMEHHBIX paboT U T.1.

CamocrosiTenbHass paboTa CTYJEHTOB BKJIIOYACT BBHINOJHEHHE AOMAIIHMX 33JaHUN K
KaKJ0MY J1a00paTOpHOMY U NMPAKTUYECKOMY 3aHATHIO. 3a/1aHUs COJEPKAT YCTHYIO MOJITOTOBKY
10 TEOPETUYECKUM BOIIPOCAM.

Jlnsi TOATOTOBKM K 3aHATHAM CTYIEHTHI IOJIB3YIOTCS y4eOHWKaMU W Y4COHBIMH
nocoOusIMH, yKa3aHHBIMM B CIIMCKE DPEKOMEHJIOBAaHHOM JMTepaTyphl, a Takke HHTEpHeT-
UCTOYHHKaMu. Bce Mmeroanueckue MaTepualbl MPEJCTAaBICHbI B CUCTEME JAMCTAaHIIMOHHOTO
obyuenus COI'Y (Caiir JIO COI'Y na mmomanke cucrembl «MOODLE» mo ccwiike:
http://Ims.nosu.ru/).

MeTtoauyecKue peKOMeHAAlNH 110 HANMCAHNIO pedepaToB (HO0K/I10B)
Pedepar (noxiang)— nucbMeHHas paboTa, coepiKalias KpaTKoe U3JI0KEHHE aKTyaIbHON
HAY4YHOH MpoO6JeMBbl U €€ COBPEMEHHOM TPAaKTOBKM Ha OCHOBE MOCIICAHUX HAYYHBIX U3bICKAHUH
no oroii Teme. OH sBIsAETCS JEHCTBEHHOM (OPMOM CaMOCTOSTENBHOTO MCCIEOBAHUS
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aKTyaJIbHBIX HMCTOPUYECKHUX TMpoOJeM Ha OCHOBE H3YYEHHS COOTBETCTBYIOIIUX pa3zesioB
y4eOHBIX MOCOOUH, crieruaabHOH MOHOTpadUyYecKol JUTEpaTyphl, a TAKKe HAaydHBIX CTaTeH,
OTPaKAIOMIMX TOCIIECAHUN MCCIIeI0BATEIbCKUI OMBIT B 00JacT M3y4aeMoro Borpoca. Pedepar
IIOMOTaeT BbIPa0OTaTh HABBIKU U MPUEMBI CAMOCTOSITEIIBHOIO HAYYHOI'O IIOMCKA, TPAMOTHOTO U
JIOTHYECKOTO HW3JIOKEHHUsS MaTepualia, CIIOCOOCTBYET MPHOOIIEHUIO CTYAEHTOB K HaydHO-
HCCJIEIOBATENLCKOM 1eATeIbHOCTH.

[TocnenoBarenbHOCTH PaOOTHI:

1. Bri6op tembl uccienoBanus. Tema pedepara BeIOUpaeTcs CTyIEHTOM Ha OCHOBE
ero Hay4Horo uHrepeca. Taxke momols B BEIOOpe TEMbI MOKET OKa3aTh IPEIo1aBaTelb.

2. [InanupoBanue wuccienoBanusi. Bkioyaer cocraBieHue IUIaHa pedepara H
KaJICH/IApHOT0 IIJIJaHa HAy4yHOro uccienoBanus. KaneHgapHbIi 1miaH MCCl€A0BaHUS BKIIOYAET
CIICIYIOIIME DJIEMEHTH: BBIOOp ©  (QOpMyTUpOBaHHE MPOOIEMBbI, pa3padoTKa TIiaHa
UCCIICIOBAaHMS U MIPEJIBAPUTEIBHOTO TUIaHa pedepara; cOop M U3ydeHHe UCXOTHOTO MaTepuana,
MOUCK JIUTEPaTyphl; aHaJIN3 COOPAHHOIO Marepualia, TeopeThyeckas pa3padoTka MpOOJIEeMBbI;
COO0O0IIIeHNE O MPEABAPUTEIBHBIX Pe3ybTaTax UCCIEIOBAHNS;, OKOHYATENIbHBIM BapUaHT PaOOTHI;
oOcyxaenue pedepara (Ha ceMUHaApe U T. I1.).

[Tnan pedepara xapakTepusyeT ero coaepkanue u CTpykTypy. OH JODKEH BKIIOYATh B
ce0si: BBEJEHHE, IJ€ OOOCHOBBIBAECTCA AKTYAJIbHOCTh MPOOJEMBI, CTABATCS LEdb U 334a4d
UCCIIC/IOBAaHMS, OCHOBHAsh 4YacTh, B KOTOPOW pPACKPBIBACTCS COJCpXKAHWE MPOOIEMBI;
3aKJII04YEHHUE, TJ1e 0000IIa0TCs BBIBOABI 110 TEME U JAIOTCS IPAKTUUECKUE PEKOMEHIAINH.

3. [Touick u wn3ydyeHue nuteparyphl. s BbIABIEHHUS HEOOXOAMMON JHUTEpaTyphl
cienyer o0paTtuThes B OMOIMOTEKY WM K mpenojaBatento. [lonobpanHyro aurepaTypy clieayer
3aukcupoBath coriacHo ['OCT no 6ubanorpaguueckoMy ONMCaHUIO MPOU3BEICHUI MevaTy.

Jna pazpaboTku pedepara 10CTaTOUHO U3ydeHUs 4-5 BaXKHEHIINX cTaTel o u30paHHOM
npobiieme. [lpu wu3ydeHuu InuTepaTtypbl HEOOXOOUMO BBIOMpATh MaTepUal, HE TOJIBKO
MOJTBEP>KIAOIIUH MMO3UIIUIO aBTOpa pedepara, HO U MaTepuall I TOJIEMHUKH.

4.06paboTtka Marepuana. [Ipu o06paboTke MOTYy4YEHHOrO Marepuajga aBTOp JOJDKEH:
CUCTEMATHU3UPOBATh €ro IO pa3jesiaM; BBIABUHYTh U O0OOCHOBaTh CBOM TMIIOTE3bI; ONPEAETUTD
CBOIO IO3UIIMIO, TOUKY 3PEHHUS [0 paccMaTpUBaeMoi pobiieMe; yTOUHUTh 00bEM U COJIepIKaHue
MNOHSTUM, KOTOPBIMU NPUXOJIUTCS OINEpPUPOBaTh MNpPU pa3padOTKe TeMbl; CHOPMYIUPOBAThH
ONpeNeNIeHuss M  OCHOBHBIE BBIBOJIbI, XapaKTEPHU3YIOLIME pEe3yJbTaThl  HCCIEIOBaHUS;
OKOHYAaTeJIbHO YTOUHUTH CTPYKTYpY pedepara.

5. Odopmnenune pedepara. Ilpu odopmienun pedepara  peKOMEHIyeTCs
OpUIepKUBATHCS cleayromux npasui: CienyeT mucarh JHIIb TO, YEM aBTOpP XOYET BBIPA3UTh
CYILIHOCTh MpoOJeMbl, ee JIOTHUKY; [lucaTh CTporo mociaenoBaTeNbHO, JIOTUYHO, JOKA3aTEIbHO
(mo cxeme: Te3uc — obocHOBaHME — BBIBOA); [Iucarh sipko, 06pa3HoO, KHUBO, HE TOJIBKO BCKPBIBAS
UCTHHY, HO U OTpa)kasi CBOIO IO3MIIMIO, MpOMAaraHAupys IOJy4eHHblE pe3ynbTathbl; Ilucarsb
OCMBICIICHHO, CcOOJIofas TMpaBWia TpaMMaTHK{, HE 3J0ynoTpebisis HayKooOpa3HbIMU
BBIPQKEHUSMH.

Pedepar BbIMONHSAETCS B COOTBETCTBUU C TPeOOBAaHMUSMHU CTaHIAPTOB, Pa3pabOTaHHBIX
JUIs JTaHHOTO BHJA JOKyMeHTOB. PaGoTa momkHa OBbITH BBIIONHEHa Ha Oenoit Oymare
crangaptHoro jucrta A4. TekcT noMKeH ObITh OTIEeYaTaH Ha KOMIIBIOTEpPE B TEKCTOBOM
penaktope Microsoft Word u oTBeuaTh cienyrommm TpeOOBaHUAM: apaMeTphl MOJIeH CTpaHMIL
JIOJDKHBI OBITH B TIpeneNiaXx: BepxHee W HuxHee — 1o 20 MM, mpaBoe — 10 MM, neBoe — 30 MM,
mipudt — Times New Roman , pazmep mpudra — 14, MeXCTpOUHBII UHTEpBAJl — MMOIYTOPHBIM.



Jlenta mpuHTepa — TOJbKO 4€pHOro npera. Hymepanus ctpanun B pedepare 10KHA OBITh
CKBO3HOH, HAYMHAsl CO BTOPOU CTPaHULIBI.

[Tpu n3noxeHnu Marepuana He0OXO0AUMO MPUICPKHUBATHCS TIPUHATOTO TUIAHA.

bubnmorpaduyecknii CMCOK COCTaBISIETCS HAa OCHOBE HMCTOYHHKOB, KOTOpBIE OBLIH
IPOCMOTPEHBl U W3YYEHBI CTYJEHTOM IpU HamucaHuu pedepara. JJaHHBIA CHHCOK OTpakaeT
CaMOCTOSITENIbHYIO TBOPYECKYIO pabOTy CTYAEHTa, YTO IO3BOJISET CYAUTh O CTEHNEHH €ro
HNOJArOTOBKM M YIJIyOJieHMM B BbIOpaHHYIO TeMaTHKy. Bces wucnonbp3oBaHHas muTeparypa
pa3Melaercs B CIEAYIOLEM NOPSAIKE: 3aKOHOAATEIbHBIE aKThl, IIOCTAHOBJICHUS, HOPMaTUBHBIC
JIOKYMEHTBI; BCsl yueOHas JuTeparypa B ajapaBUTHOM HOPSJIKE, 3aT€M CPEICTBA MEPHOANUYECKON
neyaTy B aln(aBUTHOM MOPSJIKE; HCTOYHUKH U3 ceT MHTepHeT.

MeTtoauyecKue peKOMeHAAINH 110 UCIO0JIH30BAHNI0 HH(POPMAIIMOHHO-KOMMYHHKATUBHBIX
TEXHOJIOTUil 00y4eHu sl

JIns u3ydeHus: JEKIIMOHHOIO0 MaTepuaia JUCUUILUIMHBI TPUMEHSIOTCS ayIMOBU3YAJIbHBIC
(MynbTUMEIUNHBIE) TEXHOJOTUH, KOTOpPhIE HE OTPULIAIOT TPAJUIMOHHBIC, TPOBEPEHHBIC
BPEMEHEM METOJbl MPENOJABaHUS, HO, NPU OTOM, OHU TOBBIIAIOT HATJSAIHOCTD,
WH(POPMATUBHOCTh, ONEPATUBHOCTh B TMOJadye HHGOPMAIIUH, MO3BOJISIIOT AKOHOMHTH BpEMSs
3aHIATHIH.

Kaxnoe mnpaktuyeckoe (CeMUHApCKOE) 3aHITHE HMEET CBOW0 0col0yio  (opmy
MPOBEJICHUS, CBOIO METOIOJOTHYECKYIO0 CHEIU(PUKY, YTO TO3BOJSET pPa3BHBATh y CTYJICHTOB
pa3iuuHble Kak OOIIeKyIbTypHBIE, TaKk W MpodeccuoHalbHbe KoMmmeTeHIuu. lloctaHOBKa
npoOJieMbl, pa30op aKTyalbHBIX KOHKPETHBIX M THUINOTETHYCCKUX CHUTyallud, CO3/IaHue
aTMocdepsl auanora Mexay MpenojaBareieM U TPYNIoN Mo3BOJsAeT padoTaTh UHAUBHUIYAIBEHO
U B MaJbIX TIpyNrax, KOJJICKTUBHO OOCYXIAaTh ONPEICIICHHBI TeMaMH MaTepuai, a TakKkKe
MHUIUHPOBATh CAMOCTOSITENbHYIO paboTy CTYIAeHTOB. [Ipu ocMbICIEHUH colep:KaHus BOIPOCOB
MPaKTUYECKHUX 3aHATUH TIPECIeayeTCs )b COOI0AaTh MPEEMCTBEHHOCTh B TPO(ECCHOHATIEHOM
Y B TBOPYECKOM Pa3BUTUHU CTYICHTOB.

Kontponb camoctosTenbHON pabOThl CTYACHTOB MPHU3BaH CAENATh MPOIECC O0ydeHUs
Oojee 1ETOCTHBIM M OpraHu4HbIM. Ero 3agaua He ocTaBUTh 0€3 BHHUMAaHUS Jake, HAa TEPBBII
B3I, MQJIO3HAYUTEIbHBIE BOIIPOCHI.

MeToauuecKkue YKazanusd 1Jist oﬁyqaloumxcn 0 OCBOCHHIO JTUCHMIIJIMHBI

Bun yueOHbIX 3aHATHI Opranuzanys JesiTeIbHOCTH CTYIeHTa

Jlekuus [Tocemenue NEKIMOHHBIX 3aHATUI 1 KOHCIIEKTUPOBAHUE JEKIIHOHHOTO
MaTepuanga SBISETCS HEJOCTATOYHBIM YCJIOBHEM JUIS YCHEIIHOTO
yCBOGHHUS AUCUUIIIUHBL CTyOeHTy HEOOXOINMMO CHCTEMaTHYeCKU
paboTaTh ¢ y4eOHOM U METOIUYECKON JTUTEpaTypoi, peKOMEH1yeMO
M0 KaXIOMy pa3ieny JEKTOpOM, JOTOJHSS KOHCIEKT JEKIUN
HEOOXOMMBIMH TIOSICHCHUSIMHA, YTOYHEHUSIMU H TEPMHUHAMH II0
n3ydaemoit Teme. HeobxoaMMo mucath KOHCIEKTHI JIEKIMIA: KpPaTKo,
cxematudHo. [locnenoBarenbHO (PUKCHPOBATH OCHOBHBIE TIOJIOKECHHUS,
BBIBOJIBI, (POPMYITUPOBKH, OOOOIICHUS; MMOMEYaTh BAXKHBIE MBICIIH,
BBIJICIISITH KITFOUEBBIC CIIOBA, TEPMUHBL. [IpOBEpSATH TEPMHUHBI, TOHATHN
C TOMOIIBID  DHIMKIOMNEIWW,  CIOBapei, CHPaBOYHHKOB C
BBINTUCHIBAHUEM TOJKOBaHWK B TeTpaab. (OO003HAYHUTH BOMPOCHI,
TEPMHHBI, MaTepHall, KOTOPHIA BBI3BIBAET TPYAHOCTH, MOMETHTH W
MOMBITaTbCS HAaWTH OTBET B pPEKOMEHAyeMmou smteparype. Ecnu
CaMOCTOSITENILHO HE yJaeTcsl pa3o0parbcs B MaTepuaie, HeoOX0IUMO
chopMyIIMpOBaTh BOIIPOC U 3a/1aTh MPENojaBaTelll0o Ha KOHCYJIbTalluH,




Ha MPaKTHUYCCKOM 3aHATHUH.

JlabopaTopHoe
3aHATHE

JlaGopaTtopHble ~ 3aHATHS  HampaBieHbl  Ha  (OPMHUpPOBaAHUE
MPAKTUYECKNX YMEHHWH, CBS3aHHBIX C OpraHu3alueil aKTUBHOTO
B3aMMOJICHCTBHSI  YYaCTHHUKOB O0pa3oBaTeIbHOrO mpolecca 1o
W3YYCHHUIO MaTepuaia, 3aKpeIICHHEe NPaKTUYeCKUX HAaBBIKOB IS
pemieHust nMpoecCHOHANBHBIX 3a4a4. [Ipu MOArOTOBKE K 3aHATHUSAM
HEOOXOMMO MOBTOPUTH JICKIIMOHHBIA MaTepHal 1Mo M3y4aeMoi Teme,
M3YYUTh MaTepuaj, peKOMEHIOBAaHHBIN MpPENnoaBaTeieM M0 CIIHCKaM
muteparypsl. [ToaroroBka kK 1a00paTOPHBIM 3aHATHSM MIPECIICIYET JIBE
OCHOBHBIC IIEJIM: TIEPBOE - MOBTOPEHHE M3YyYEHHOTO MaTtepuana. s
ATOTO WCIOJIB3YIOTCSI KOHCIEKTBI JICKIIUH, pEKOMEHJOBaHHAs 15
OCHOBHas M [IONOJHHUTEIbHASA JIUTEpaTypa; BTOpoe - yriiyOieHue
3HaHuil o Teme. JlabopaTopHbIE 3aHATHS CIIY)KaT JJIsl 3aKPETUICHUS
TEOPETUYECKHX OCHOB, H3JIaraeMbIX B  JICKUUAX, MOJYYCHHUS
MPAKTUYECKUX HABBIKOB peEIIeHUs MpodecCHOHANbHBIX 3amad. OHu
MPOXOAAT C HCIOJIB30BAHUEM CTEHIOB, METOJIMYECKHUX YKa3aHHi,
y4eOHO-HATJISAHBIX TMOCOOMIA, B KOTOPBIX OTPaXE€H HEOOXOJAUMBIN
MUHUMYM 3a1ad JJIsl OCBOGHHS pa3/eloB M TeM JAMCUUIUIAHBL
3aBepiaroliell 4acThio JIa0OPaTOpHOU paboThI SBIsiETCS 0GOpMIICHHE
B paboueii Terpanu otueta. CopepikaHue oT4eTa ONpeAesieTCs TeMOU
3aHSATUS U MOYKET BKJIFOYATh B ceOs BOMPOCHI Pa3IMYHOIO XapakTepa.
Tak npu npoBeneHUN J1a00paTOpHON PabOTHI B COCTaB OTYETAa MOTYT
BXOJIUTh: KPATKOE OMMCAHUE METOJMKH BBIMIOJHEHUS pabOThI; cxema
1a00paTOpHON YCTAaHOBKH; HEOOXOJMMBIC pacueThl 1o 00paboTke
MOJyYCHHON HH(OpMAIMK, aHaIU3 IOJYUYCHHBIX JAHHBIX W oOIiee
3aKioYeHne  (BBIBOABI). JlOMOMHUTENbHBIE W WHIWBUAYaJIbHBIC
TpeOOBaHUSI M3JIOKEHbI B METOJIUYECKHUX IMOCOOMSIX K KaKIOU
naboparopHOil paboTe

ITncoMmeHnHblIe
JOMAalIHHEe 3aJaHud
(KOHCIEKT)

3HaAKOMCTBO C OCHOBHOM U JONOJIHUTEIbHON JTUTEPATYPOM, BKIFOYAs
CIIPaBOYHBIC U3JaHHA, 3apy6e>1<Hme HCTOYHHUKHU, KOHCIICKT OCHOBHBIX
MOJIOKEHUH, TEPMUHOB, CBEIEHUH, TpeOYyIOIUX 3alOMHUHAHUSA U
SIBJIAIOIIMXCSL OCHOBOMNoJaramomumMu B 3Tod Teme. CocTaBieHue
KOHCIIEKTOB 110 MPOYUTAHHBIM JIUTEPATYPHBIM UCTOUYHUKAM H JIP.

HpI/I IIOATrOTOBKE K 3aHATHIO H€06XOHI/IMO OPHUCHTHUPOBATECA HaA
KOHCIIEKTHI JIEKINI, PEKOMEHIYEMYIO JIUTEPATYPY.

ITo K&)I(I[Ofl N3 TEM U1 CaMOCTOATCIIBHOTO U3YUYCHUA, IPUBCACHHLIX B
pabodeii mporpamme, cielyeT cHadajga MpoYUTaTh PEKOMEHIOBAaHHYIO
JIUTEpaTypy U TMpU HEOOXOJAMMOCTH COCTaBUTh KPATKUH KOHCIIEKT
OCHOBHBIX  TOJOXXEHHH, TEPMHUHOB, CBEICHUH, TpPeOYyIOIUX
3alIOMHHAaHUA U ABJIAIOIIUXCA OCHOBOIIOJJIAararouinMu B 3TOU TEME.

Jns  pacmiMpeHus 3HAHUW 1O  JUCHUIUIMHE  PEKOMEHIYeTCs
HCMOJIb30BaTh MIHTEpHET-pECYpPCHI:

MPOBOANTh TIOMCK B pAa3MYHBIX CHCTEMaxX, TaKHUX Kak oOIue
MOMCKOBBIE CHCTEeMBI: www.yandex.ru, www.google.ru, a Ttakxe
CrelraIbHbIe OUCKOBBIE CUCTEMBI:

www.chem.msu.su, www.chemnavigator.hotbox.ru.

KonTposbnasi padora
(mucbMeHHas)

[lenb KOHTPOJBHON pPabOTHl - MPOBEPKA Pa3BUTHS HAaBBIKOB,
YCBOCHUS M 3aKpEIUICHUS MaTepualia, IMOJIYYEHHBIX IIPU H3yYEHUU
JTUCLUUIUIMHBL, ¥ BBINOJHACTCS CTYJAEHTaMU 3a0YHOTO OOYYEHHS.
Pa6ora BBIIIOJIHSIETCS o WHIUBUAYAIbHBIM 3a/laHUsIM
MAIIMHONMCHBIM WM  PYKONHCHBIM  TekcToM. Pabora  naer
BO3MOYKHOCTb YCTAaHOBHTH CTEIIEHb YCBOCHHUS MaTepHala U yYMEHHUE




IMPUMCEHATH 3HAHHW, ITIOJTYUCHHBIC ITPHU U3YUYCHHUU TUCHUILIIINHBI. Pa6oTta
CHOCOGCTByeT OBJIAICHUIO MATCpUAIOM, IIPUBUBACT HABBIKKU B
CaMOCTOATCIIbHOM PCIICHHUH INPAKTHYECKHUX BOIIPOCOB U B pa60Te C

JIUTEPATypPOM.

JK3aMeH (YCTHBIIT) OreHka OTBETa Ha 3K3aMEHE MPOBOJUTCS B COOTBETCTBUHU C
[TonoxkeHneM o OaTbHO - PEUTHHTOBOM CHUCTEME OIICHKH 3HaHUUN
cryaentoB COI'Y.

8. OneHoYHbIE CPeICTBA I TEKYIEr0 KOHTPOJIsl YCIIeBA€MOCTH,
PYOeKHOM aTTecTAllui U MPOMEKYTOYHOM ATTECTAIUM 110 UTOTaM OCBOEHHUS
AMCHMILINHBI

Pabouas mporpamMma npeaycMaTpUBaeT MPOBEACHUE JEKIUOHHBIX W IPAKTHUECKUX
3aHATUN, a TakkKe CIeAYIoUMe BHABI paboOT: CaMOCTOATENbHYIO paboOTy CTYIEHTOB IO
MOJIFOTOBKE YCTHBIX COOOILEHUM, HAIMCAaHUIO JOKJIAJ0B M 3CCEe, IOJArOTOBKY Ipe3eHTaluil u
o0CyXJIeHUH MO TeMaM JUCIUILIUHEI - pa0OTy B aKTUBHOM M MHTEPAKTUBHOU (hopMax.

Pabouas nporpamma npeanonaraet TEKyIui 1 NPOMEKYTOUHBIA KOHTPOJIb 3HAHUH.

Texywuti KOHMpOIbL — 3TO HENPEPHIBHO OCYIIECTBIISIEMbIA MOHUTOPUHT YPOBHS YCBOEHUS
3HaHUU U (OPMUPOBAHUS YMEHUI M HaBBIKOB B TCUCHUE CEMECTpa WM yaeOHOoro roja. Tekymmuii
KOHTpPOJIb 3HAHWW, YMEHHH ¥ HaBBIKOB CTYACHTOB OCYIIECTBISIETCS B XOJ€ Y4EeOHBIX
(ayAMTOpHBIX) 3aHATUH, MPOBOAUMBIX [0 pacnucaHuto. PopMaMu TEKyIIEro KOHTPOJIS
BBICTYMAIOT OMPOCHI HA CEMHUHAPCKUX U MPAKTHUYECKUX 3aHATUAX, a TAKXKE KOPOTKHe (10 15 MuH.)
3a/laHus], BBINOJIHAEMbIE CTY/AEHTaMU B Hayajle JIEKUUHU C LENIbI0 MPOBEPKH HATW4Ms 3HAHMM,
HEOOXOAMMBIX Il YCBOCHHUS HOBOTO MaTepualia Wi B KOHIIE JICKIIMU JJISl BBISCHEHUS! CTEIICHU
YCBOECHMS U3JI05KEHHOTO MaTepHaa.

Pybesicnviti konmpons OCyIIECTBISETCS N0 OKOHYaHUHM HM3Y4YCHHs] Marepuaia MOAYyNsS B
3apaHee YCTaHOBJIEHHOE BpeMs. PyOexHbIi KOHTPOJIb MPOBOJUTCS C ILEJIBIO OIpENeIeHUs
KayecTBa YCBOEHHS MaTepuaia yueOHOro MoAyss B 11esIoM. B TeueHne cemecTpa mpoBOAUTCS /1Ba
TaKUX KOHTPOJbHBIX MEPONPUATHUS IO TpaduKy.

BAJUIBHAA CTPYKTYPA OIIEHKMU.

MuH. Makec.
dopmMa KOHTpoJIA KOJ"BO | KOJI"BO
0aJ10B 0aJ10B
Texyuwjaa oyenxa cTyeHTa B TeueHue 1-8 HeIeM COCTOUT U3: 0 25
e BrInojgHeHUe MUCHbMEHHBIX JOMAITHUX 3aJJaHUN TI0 TeMaM 3aHATHH U
CaMOCTOSITeIbHON paOOTHI (KOHCTIEKTOB) — 9 0
e [loaroroBka v OTBEThI HA PAKTUYECKHUX 3aHATUAX (KOJUIOKBUYMBI) —
10608=80
e [loaroroBka ¥ BHINIOJIHEHUE JIA0OPATOPHBIX padboT - 1 6@ 8 =8 ©
1-a pybescnasn nucomennas KOHmMpPOILHAS padoma 0 25
Texyuwyaa oyenxa ctynenta B teueHue 10-17 Hepenu cocTOUT H3: 0 25
e BrinojgHeHHE MUCHMEHHBIX JOMAITHUX 3aJaHUN TI0 TeMaM 3aHATHIA U
CaMOCTOSITeTIbHON paboThl (KOHCIIEKTOB) — 9 @
e [loAroToBKa v OTBEThI HA MPAKTUYECKHUX 3aHATUAX (KOJUIOKBUYMBI) —
10608=80
e [loaroroBka ¥ BHIIOJIHEHHE JIA0OPATOPHBIX paboT - 1 6@ 8 =8 ©
2-51 pybescnas nucbMeHHAs KORMPOabHAs padoma 0 o5




Hmozo

100

KouTtpoJbHble 3aganus (1eMOBepCHH) IJIA OLEHKHM 3HAHMI, YMeHHMi, HABBIKOB H
(ni1M) ombITAa AEATEJILHOCTH, XapaKTEePU3yIIHUX 3Tanbl (POPMUPOBAHUS KOMIIETEHIUI B
npoiuecce 0OCBOEHUs1 00Pa30BaTeJIbHON MPOrpaMMbl

1) Tunomble 3aaHus JAJI5 MPAKTHYECKHX (CEMHMHAPCKUX) 3aHATHI

1. Ilpenen BekTOpHOW (YHKIMH CKaJISPHOTO IEpPEeMEHHOro, (opMallbHBIE CBOWMCTBA.
HenpepbIBHOCTh BEKTOPHOM (PYHKIMM CKaISIPHOTO EPEMEHHOTO.

2. IlpousBoaHas BEKTOPHOH (YHKIMHU CKAISIPHOTO NMEPEMEHHOI0, BHIPAKEHUE B KOOPIMHATAX.
CBolicTBa MPOU3BOIHOM.

3. Tomorpad. I'eomerpuueckuii CMBICT TNPOU3BOJHON BEKTOPHOH (QYHKIUH CKaJISPHOTO
IIEPEMEHHOTO.

4. Ilonarue rinagkol peryyispHol KpuBou. JinuHa nyru kpuBoil. JJinuHa ayru Kak HaTypajabHBIN
napamerp. [IpousBoaHas BeKTOPHON (YHKLUH 110 HATYpaJIbHOMY [TapaMeTpy.

5. BexkTtopHas pyHKIHMS IBYX CKAJSIPHBIX apryMeHTOB. YacTHbIe mpou3BoaHbIe. [IoBepXHOCTD U
dopmbl ee 3amaHMs. OieMeHThl AUddepeHInanbHO reoMeTpur MOBEPXHOCTH: HOPMAld U
KacaTesbHble K ToBepXHOCTH. [lepBas kBagpaTuuHas (popMa HOBEPXHOCTHU U €€ IPUMEHEHHUE.

6. CkanspHoe nosie. [IoBepXHOCTH M JTMHUK YpOBHs ckajsipHoro noss. Auddepenunpyemocts
CKQJIAPHOTO 110JIsA, TPAIUECHT.

7. Ilpom3BogHas CKaJSIpHOIO MO MO HampasieHHio. CBsA3b IpaJiM€HTa C NPOU3BOJHOMN IO
HaIIPaBJICHUIO.

8. AnreOpamueckue M TeOMETPUYECKHE CBOMCTBAa TIpaJueHTa. BbluucieHus rpagueHra u
MIPOU3BOIHOM 10 HAIMpaBJICHUIO B KoopauHaTtax. Cucrema o6o3HaueHuit ['aMuibToHa.

9. Bekropnoe none. AuddepenunpyemMocts BEKTOpHOTO nouis, auddepeHnnanbHblil onepaTop.
Marpuna nud¢depeHnuanTpHOro  onepaTopa B JIGKapTOBBIX KoopauHatax. [lpowsBogHas
BEKTOPHOTO IOJIS [10 HAIIPABJICHUIO.

10. luBepreHIusi BEKTOPHOTO MOJIsl, CBOMCTBA, BRIYUCICHUE B KOOpAUHATaX. [loTOK BEKTOpHOTO
noJisl uepe3 noBepxHocTh. Teopema I'aycca-Octporpaackoro. BelpaxkeHue AMBEPreHIMH Yepe3
notok. ConeHonAanbHbIe BEKTOPHOIO MOJISL U MX PU3HAKH.

11. Porop BekTOpHOro mOJs, €ro BBIPAXKEHHE B JEKAPTOBBIX KOOpPAMHATAX WU YEpe3
ramuiabToHHaH. opmanbHbIe cBOKicTBa poTopa. Teopema Crokca.

12. IToreHnmanbHbIE BEKTOPHBIE MTOJIA. Pa3nmuyHble MpU3HAKU NOTEHIIMAIBHOCTH.

13. Hekoropele (opMynbl BEKTOPHOTO aHalIM3a: JUBEPreHLUUs M POTOP BEKTOPHOIO
IIPOU3BEICHUS BEKTOPHBIX IOJIEH.

14. Hexortopsle ¢GopMysbl BEKTOPHOTO aHalu3a: TPAJUEHT CKAISIPHOTO MPOU3BEICHUS
BEKTOPHBIX I1OJIEH.

15. BpluncineHne AMBEPreHIMM, POTOpa M TPAaJUEHTa B KPUBOJIMHEMHBIX OPTOTOHAIBHBIX
CUCTEMax KOOpJAUHAT.

Benukue u Kpurepnii oieHKH yCTHOI0 M MMCBMEHHOT0 0TBETA
pelaromue HA MPAKTHYeCKOM 3aHATHH
SKCHEPUMEHTBI

B
¢u3nke.OneHka

5 CognepxaHue OTBETa COOTBETCTBYET OCBELIAEMOMY BOIPOCY, IOJHOCTBIO PACKpHITa B
OTBETE TEMa, OTBET CTPYKTYPUPOBAH, JaHbl IPaBUIIbHBIE apIYMEHTUPOBAaHHBIE OTBEThHl Ha
YTOUHSIIOLME BOIIPOCHI, IEMOHCTPUPYETCSI BBICOKUI YPOBEHb Y4acCTHUs B AUCKYCCHU.

4 CojpepkaHue OTBETa COOTBETCTBYET OCBEIIAEMOMY BOIPOCY, TOJHOCTBIO pPACKpbhITa B




OTBETE TeMa, JIaHbl MPaBUJIbHbIE, APTYMEHTUPOBAHHbBIE OTBETHI HA YTOUYHSIOLIUE BOMPOCHI,
HO UMEIOTCS HETOYHOCTH, TIPH 3TOM OTBET HECTPYKTYPHPOBAH M IEMOHCTPUPYETCS CPETHUI
YPOBEHb yJaCTHS B JUCKYCCHU.

3 ConeprkaHue OTBETa COOTBETCTBYET OCBEIIAEMOMY BONPOCY, HO IPH IMOJTHOM PAacKpBITHH
TEMbl MMEIOTCS HETOYHOCTH, JaHbl MPaBHIbHBIC, HO HE apryMEHTHPOBAHHBIC OTBETHI Ha
YTOUHSIOIINE BOIPOCH], JEMOHCTPUPYETCS HU3KUI ypOBEHb Y4acTHs B ANCKYCCHH, OTBET
HECTPYKTYpHpOBaH, HH(GOpMALKs TPyLHA AJIsI BOCIPUATHS.

2 ConeprkaHue OTBETa COOTBETCTBYET OCBEIIAEMOMY BONPOCY, HO IPH IMOJTHOM PacKpBITHH
TEMbl HMEIOTCS HETOYHOCTH, [EMOHCTpUpPYETCS ciaboe BIAJCHHE KaTErOpHalbHBIM
amnmapaTtoM, JaHbl INPaBUJIbHBIC, HO HE AapryMEHTUPOBAHHbIE OTBETHl HA YTOYHSIOIUE
BOIPOCHI, Y4acTHE B JUCKYCCHH OTCYTCTBYET, OTBET HECTPYKTYPUPOBaH, HH(OpMALHS
TpyJIHA JJIsl BOCTIPHSTHSI.

2)TemaTuka pedepaToB He npeaycMoTpeHo (111 GopMUPOBAHHUA KOMIETEH it
OK-7, OIIK-2)

3) Bonipochl Kk py0e:kHBIM KOHTPOJIbHbIM padoram (OK-7, OIIK-2):
Bomnpocsl k 1 py0esxknoii paGore

—_—

1. Haiiti MOAysTb BEKTOpPA CKOPOCTH TS (H3HUECKOI BenmunauHbl [ (t)

Lapylear 1 t=1

—t°i+ -t ——k, Nt =
37T T A

2. Haiitu Moayns BeKTOpa cKOpocTH a1 pusudeckoi emmunnbl (f(t) )~

R B
Et l+]+;(smnt)k, Jasat =3

3. Haiiti MOIyIIb BEKTOpA CKOPOCTH 11st pusuueckoi Bennunnsl (f(t) ) 7
1 1 —
In3t7+ Ectgntf+ ;tgnt k, nput =1/4
4. HaiiTi MOLYJIb BEKTOpPA CKOPOCTH 1Is pusuueckoi Benmnunnbl (f(t) ) 7

1 s 1 =
e 27 + —cos (Z t)f+ Esin(nt)k, npu t =2

5. Haiitu MOayns BEKTOpa CKOpOCTH A1 pusudeckoi Bemmunnbl (f(t) ) 7

1 S
t—2?+ ch3tj+shtk, npu t =1/3

6. 3aman BekTOp ckopocTu o0bekra v(t). HaliTn paccrosiHue oT 00bEKTa 10 Hadaaa KOOPAMHAT
JUIst MOMEHTa BpeMeHu t, ecnu mipu t=0 7 =0.

tz - s - . T 7
el + 1 cos (gt)] + 1 sin gt) k, t=3/2.
6. 3aman BexTOp cKOpocTH 00bekTa v (t). Halith paccTosHmre OT 00beKTa 10 Havana
KOODPJIMHAT JUIsi MOMEHTa BpeMeHu t, eciu mipu t=0 , r ~=0.

: - - 17
7 sin(mt) T + m cos?(mt) j + <k t=1/4.
7. 3aman BekTOp cKOpocTu 00bekTa v (t). Halitu paccTosiHue 0T 00BEKTa 0 HaYaIa
KOOP/IMHAT JUIi MOMEHTa BpeMeHH t, eciau nipu t=0 , r "=0.

S . R
m cos?(mt) T + msin?(mt) J + Tk, =4
8. 3aman BexTOp cKOopocTH oObekTa V ~(t). HaiiTu paccTostHEe OT 00BeKTa 10 Hauana

KOOP/MHAT JUIsi MOMEHTa BpemeHH t, ecmm npm t=0 , r "=0.
l - , t=—.
cos?mt' | sinZmt’ | 1+ t2 4
9. 3aman BekTOp cKOopocTH 00bekTa v~ (t). Haliti paccrostHre oT 00beKTa 10 Havasia KOOpIUHAT

171 MOMEHTa BpeMenH t, eciu npu t=0 , r ~=0.




J1—t2+ 1+t +e 2k, t=1.

10. BeruucnuTh cKalsipHOE MTPOU3BEICHHE ﬁ(p u rot]?, 6 mouxe T ecu:
¢ =2, f={y223x}, # ={1,1,0}.
11. Beruncnuthb ckansipaoe npousseaenue V ¢ u rot(f ) 7,8 touke r~ eciu:
o=20r, f={2zx2y},7=(111).
12. Beraucauts ckanaproe npoussenenne V "¢ u rot(f) ”.s Touke r~ eciu:
212

p=22 f={222 #=@10)
1

13. Haiitu yactHOE divf/|V<p| B Touke? = (1,—1,—1),ecnu ¢ = P

f=(
14. Haiitu yactHOE divf/|V<p| Brouke 7 = (—1,2,2), ecau = 24T, f =
(—2x,—3y,2z).

2x,y,—27).

Bomnpocsl ko 2 py0e:xHoii padore
1. Jlan Bektopd = {1, —1,1}. Uemy paBeH €ro MOayIb?

2. Jlanel nBa BexkTopa d = {1,1,—1} u b= {—2,—2,2}. Yemy paBen yron mexay aumu? (1
Oasut)

3. Jans! gBa Bexktopa d = {1,2,—1} u b = {2, —1,1}. [Inowmans napamienorpaMma,
IOCTPOEHHOI'O I'a 3TUX BEKTOPAX €CTh:

4. Jlanme nBa BexTopa d = {0,2,1} u b= {1,3,0}. VIx BeKTOpHOE MMPOU3BEICHHE UMECT
MOJTYJIb:

5. U3 Bekropa d = {0,2,1} Beruects Bektop b = {1,3,0} u pe3yabTar CKaIApHO YMHOKHTh
Ha d . [lonyuuTes yuco:

6. Cnoxurs nsa Bektopa d = {1,0,—1} u b = {0, —1,1} u HaliTH Yroa MEXIYy HOBBIM
BEKTOpaM H d.

5 1 2 . .
7. Hana marpunaR = > 1) CyMmMa 3J1eMEHTOB TJ1aBHOM TMaroHain oOpaTHOM

MaTpulbl paBHa

1 0 1
8. Jlana marpunal = <2 2 O). Haiigure cymmy 351eMEHTOB NEPBOIl CTPOKU 0OpaTHOM
1 0 3

MaTpHIIBL.
9. Jlan Bextopd = {1,1,1}. IToBepHyTh ero Ha yron 45° BOKpyT ocH Z IPOTHB YacoBoif
CTPEJIKM M HAWTH MOJIYJIb BEKTOPHOTO MIPOU3BEIEHHS HOBOTO @ C BEKTOPOM b=

{v2,0,—v2}.
10. Jan Bextopd = {1,1,1}. [ToBepHyTH €ro Bokpyr ocH y Ha yron 90° Mo yacoBoii cTpenke u
HalTH CyMMY HOBBIX X-M Z- KOMIIOHEHT

1 0 1 1 1 -1

11. Taus! 1Be MaTpHIIBI L = (—2 1 2) ul = (1 1 0 ) . Halimure cymmy
0L 1 0 1 0 O

JMATOHANBHEIX dneMenToB L' = S1LS.

12. Haiijure cBEPTKY IponsBeicHui CUMBOIIOB KpoHekepa A;jxm = Gk Ojm 10 BCEM MHIEKCAM.
13. HaliquTe cBEPTKY NpoM3BeACHUI CUMBOJIOB JIeBu-UMBHTTA IO BCEM UHAECKCAM, T.€.

Eijkepqs = Aijkpqs-

5) IpumepsnI TecToBbIX 3aganuii no gucuumaune (OK-7, OIK-2):



Haiiti Moy BeKTOpa CKOPOCTH ISl GPU3HUYECKOM BEIIMUNHBI ]ﬁ
1.1 §t3f+ %t“f— %E, st =1

2

1.2 %tzf +7+ % (sinmt)k, aast =3

2,1

+3,2

4,1

13 In3ti+-ctgmtj +—tgmtk , mput =1/4
3

4

+5

6

1.4 e 27+ %cos (g t)f+ ﬁsin(nt)?, npu t =2
+0,5

0,7

1

1,2

1.5 tizf+ ch3tj+shtk, npu t =1/3
22

24

+28

31

3aman BeKTOp ckopocTH 00bekra v(t). HaiiTu paccTosiHue oT 00beKTa 10 Hadaaa KOOPAUHAT
JUIst MOMEHTa BpeMeHu t, ecnu mipu t=0 7 =0.

2.1 §?+ T COS (gt)j’+nsin (gt) k, t= 3/2.
1

2

+3

4

2.2 msin(mt) T+ mcos?(mt) J + tizE, t=1/4.
+16

18

14

15

2.3 mcos?(mt) T+ msin?(mt) J + %E t=4.
12

+13

14

15



-

T > T > k 1
cosemt ' T sinzmed T T4er t= 4
1
+1,5
2
2,5

25 VI—t2i+V1+tZ +e 2k, t=1.
V1

V2

+/3

Va

— — N
Boraucnute ckanspaoe npousseneHue Vo u rotf , 6 mouxe v ecau:

31 ¢ = % f=1{y.22,3x}, # = {1,1,0}.
2

(v2)
5

(v2)
7

(v2)

+ 3
(V2)

32 ¢ =2vr, f={22x 2y}, 7 = (1,1,1).
2

27
3

+%
6

V27

33 p=2r% f= {3,1,3}, 7= (1,1,1).
15

+20

25

30

3.4 Haiitu yacTHOE divf/|§<p| B Touker = (1,—1,—1),ecnu ¢ =
10

+12

14

16

1

2r’

-

f=Q2x,y,—2z).



3.5 Haittu yactHOE divf/|v)<p| BTouke 7 = (—1,2,2), ecau @ = 2T, f = (—2x,—3y,2z).
-1.4

1.6

+-1.7

1.8

Jan Bexropd = {1, —1,1}. Uemy paBeH ero Moayin? (1 Gamr)
1

V2

+/3
2

Jlans! 1Ba Bektopa d = {1,1,—1} u b = {—2, —2,2}. Uemy paseH yroa mexxay Humu? (1 Gasn)
60°

90°

150°

+180°

Jans! q8a Bekropa d = {1,2,—1} u b= {2, —1,1}. IInomane napamiensorpaMma, HOCTPOEHHOIO
ra 3THX BEKTOpPax €CTh: (1 6amn)

V12
V25
+/35
V36

Jans! na Bekropa d = {0,2,1} u b= {1,3,0}. 1Ix BekTOpHOE NMPOM3BEIECHHE HMEET MOIYJIb:
(1 6amm)

3

+3,7

4

47

U3 Bektopa d = {0,2,1} BBIYECTH BEKTOP b= {1,3,0} u pe3ynbTar cCKanApHO yMHOKMTH Ha d .
[Tomyuurcs uncno: (1 6anm)

+-1

1

2

3

Cnoxuts nBa Bexktopa d = {1,0,—1} u b= {0, —1,1} v HaiiTi yroa MexIy HOBBIM BEKTOpaM 1
d. (1 6asmm)

30°

45°

+60°

90°

5 1 2 . .
[ana matpunaR = ( ) 1). CyMmMa 371eMEHTOB IJIaBHOM AMAaroHaau 0OpaTHOM MaTpHIIbI

paBHa: (2 6anna)



0,25
+0,4
0,6
1

1 0 1
Jlana matpunal = <2 2 O). Haiigute cymmy 351eMeHTOB 1EpBOil CTPOKU 0OpaTHOM

1 0 3
MaTpPHIIbI. (3 6amra)

0
-1/2
1/2
+1

Jan Bextopd = {1,1,1}. TToBepHyTh ero Ha yroi 45° BOKpYr ocH Z mpOTHB YacOBOM CTPENKHU H

HalTH MOyJIb BEKTOPHOI'O IIPOM3BENEHUS HOBOTO d ¢ BEKTOPOM b= {\/z 0, —\/f}
(5 6ayoB)

V8
3
+/10
V12

Jlan Bextopd = {1,1,1}. TToBepHYTH ero Bokpyr ocu y Ha yroa 90° 1o 4yacoBoii cTpenke U HAHTH
CYMMY HOBBIX X-H Z- KOMIIOHEHT. (4 6amna)

-1

+0

1

2

A~

1 0 1 1 1 -1
JlaHbl 1BE MaTpULBI L= <—2 1 2) ns = (1 1 0 ) . Haitgure cymMy nuaroHainbHbBIX

o \o1 1 0 10 0
snementos L' = S71LS. (5 6amtoB)
-1
0
1
+2

Haiigure cBEPTKY nponsBeieHnit CMMBONIOB KpoHekepa A;jxm = Ok Om 10 BCEM MHIEKCAM.
(2,5 6amna)

6

9

12

+15

Haiiqure cBEPTKY MpousBeeHUI CUMBOJIOB JIeBU-UNBHUTTA 110 BCEM MHIEKCAM, T.€. €;jk€pgs =
Al'jkp(IS' (2,5 6aﬂﬂa)
+-6



NucTpyknus cryaenty: BaumaTtenpHO mpounTaiiTe BOMPOC M BHIOCPUTE NTPABUIIBHBIA BapUAHT
otBeta. [IpaBUIILHBIN OTBET MOXKET OBITH TOJBKO OJTUH.

MeTtoauka GOopMHPOBAHMS Pe3yJIbTHPYIOIIEH OleHKH

B xoze Teky1ero KoHTposst cryieHTs MoryT Hadpars 0-100 Garios:

1 —s1 pyOesKHAsI ATTECTAIMA - MAKCUMAJILHO 50 0aJ/10B; M3 HUX:

Ot 0 510 25 6ansoB (pyOeskHast aTTecTanus) — TECTUpOBaHKE B IIeHTpe TectupoBanusi COI'Y
WM KOHTpOJIbHAs paloTa;

Or 0 no 25 OGamwloB(Tekymias OIICHKAa) — aKTHBHAs paboTa 3a MaHHBIA MEpUOJ Ha
CEMUHAPCKUX (IIPAKTUYECKUX) 3aHATHIX

2-51 py0e:kHas aTTecTalus — MAKCUMATbHO S50 6a/1710B; M3 HUX:

Ot 0 10 25 6amioB (pyOekHas aTTecTals) — TECTUpOBaHKE B 1ieHTpe TecTupoBanus COI'Y;

Ot 0 10 25 GansIoB (TeKymias OleHKa)— aKTUBHAsI paboTa 3a JaHHBINA EPHOJ HA
CEMUHAPCKUX (IIPAKTUYECKUX) 3aHATHSIX

[IpomeKyTOUHBINA KOHTPOJIb:

Jljasa a3x3aMeHa:

3a yCTHBIN OTBET Ha 3K3aMeHe CTyAeHT noiydaet 0-50 6aos.

CTyneHTsl, MOJIYYHBIIUE B XO/I€ TEKYILET0 U pyOeskHOTO KOHTpois 56-100 6anos,
ABTOMATHYECKH TOIYYAI0T «DK3aMEHY.
PesynpTHpyromas oneHka ckiaapiBaercs o coorsercTByroueit BPC gpopmyie.

IIkana HTOroBOM aKaleMHYeCKOH YCIIeBAEMOCTH CTY/ICHTOB
10 NUCHHUILINHE

Cucrema onenoxk COI'Y
DopMa KOHTPOJIS Cymma 0a/1;10B HazBaunue
3auir 56-100 3a4TEHO
0-55 HE 3a4TCHO

3aueT NMpoBOJUTCS B YCTHOU (opme.

Kpurepnu onenku

- OLIEHKAa «3a4TE€HO» BBICTABISETCS 00yJaroImeMycs, €CIM OH IITyOOKO M NMPOYHO YCBOWJI
IpPOrpaMMHBIM  Marepual, ToOKa3aJl TOTOBHOCTh K CaMOpPa3BUTHIO, CaMOpeaau3alui,
UCIOJIb30BAaHUIO TBOPYECKOTO IMOTEHIMANa, CHOCOOHOCTh K CaMOCOBEPLICHCTBOBAHHIO Ha
OCHOBE TPAJUIMOHHON HPABCTBEHHOCTH, HCUEPNBIBAIOIIE, IOCIEI0BATEIbHO, JIOTUYECKU
CTPOMHO €ro u3jaraer, yMeeT TeCHO YBS3bIBaTh TEOPHUIO C MPAKTUKOW, CBOOOIHO CIpaBIISIETCS C
3a/layaMM  [IOMCKa HeoO0XoAuMol HH(OpMalMM B CHOPAaBOYHBIX U HHTEpHET-pecypcax,
UCIIOJIB3YET B OTBETE MaTepuaj CJIOBapel, MPAaBUIbLHO M TBOPYECKU CTPOUT IUAIOTHYECKYIO
peub, BIIaJIceT HaBbIKaMH TOBOPEHUS, TMCbMa, YTEHUS U NepeBojia ¢ 00beMe, HE0OXO0AUMOM ISt
OCYILECTBIICHUS TPO(HECCUOHAIBHON e TeIbHOCTH;

- OLIEHKA «HE 3a4TE€HO0)» BBICTABIISIETCS 00yYaroUeMycs, KOTOPBI HE 3HAeT 3HAUUTEIbHON
4acTH NPOTpaMMHOIO MaTepuana, He IOKa3zajd JOCTaTOYHOM TI'OTOBHOCTU K CaMOPa3BUTHIO,
camMopealu3ally,  HUCHOJIb30BAaHUIO  TBOPYECKOrOo  MOTEHIMAja, CIIOCOOHOCTH K
CaMOCOBEPILICHCTBOBAaHUID HA  OCHOBE  TPAAMIMOHHOW  HPABCTBEHHOCTH,  JOIYCKaeT
CYILIECTBEHHbIE OLIMOKHU, HEYBEPEHHO, C OOJBIIMMU 3aTPYJAHEHUSIMHU BBIMOJIHSIET MPAKTUYECKUE

! B cooteerctuu ¢ Ionoxkennem o BPC olieHuBaHus o6ydaroluxcs 04HOi (GOpMBbI 110 06pa30BaTENLHBIM
IporpaMMaM BBICHIEr0 O0Opa3oBaHMsA — MporpammaM OakanmaBpuata u crnenumamutera B ®I'BOY BO COI'Y (ot
05.03.2018 ., ip.Ne 47)



3aJaHus 110 IPOBEPKE HABBIKOB TOBOPEHUS, YTEHUS U IepeBojia TeKCcTa B 00beMe, He0OX0IMMOM
JUIL OCYILECTBIICHUSI TPO(ECCUOHAIBHON AEATEIbHOCTH.

Bonpocs aist noarorosku K 3auery (OK-7, OIIK-2):

1. Ilpemen BekTOpHOM (YHKIHMH CKAJIAPHOTO TEPEMEHHOro, (OpMallbHbIe CBOWMCTBA.
HenpepbIBHOCTh BEKTOPHOH (PYHKIIUH CKAJSIPHOTO MEPEMEHHOTO.

2. Ilpou3BoaHasi BEKTOPHON (PYHKLHHU CKAJIIPHOTO MEPEMEHHOr0, BBIPAXKEHHE B KOOpAWHATAX.
CBolicTBa IPOU3BOJHOM.

3. Tomorpad. I'eomeTpuyeckuid CMBICT TPOU3BOJHOM BEKTOPHOW (QYHKIHUH CKaJISIPHOTO
IIEPEMEHHOTO.

4. IlonsiTue raagkoi peryiasipHor KpuBou. J{mmHa nyru kpuBou. J[JiMHa qyru Kak HaTypaJIbHBIN
napametp. [IpousBoaHas BEKTOPHON (PYHKUIUH 110 HATYPATbHOMY MTapaMeTpy.

5. BekropHas GyHKIUS IBYX CKaJISIpHBIX apryMeHTOB. YacTHble npousBojHble. [loBepxHOCTD U
dopmbl ee 3amaHus. DineMeHTH AU(QepeHIHATbHON T€OMETPHH TOBEPXHOCTH: HOPMAaIH M
KacaTesbHbIe K ToBepxXHOCcTH. [IepBas kBamparuyuHas (opMa HOBEPXHOCTH U €€ TPUMEHEHHUE.

6. CkansipHoe mosie. [10BepXHOCTH ¥ TMHUM YPOBHS CKaysipHOTO Toist. duddepeHuupyemMocts
CKJIIPHOTO TOJIsA, TPAJIUEHT.

7. Ilpon3BogHas CKaJIIPHOTO MOJISI MO HampaBieHuto. CBA3b TpagueHTa C MPOU3BOJAHOU IO
HaIlpaBJICHUIO.

8. AnreOpamyeckue W TE€OMETPHYECKHE CBOMCTBA TpaJMeHTa. BBIUMCIEHUS TpagueHTa u
IIPOM3BOTHOM IO HAIIPABJICHUIO B KoopauHaTax. Cuctema o603HaueHuit ['aMunbToHa.

9. Bekroproe nonie. JuddepenmupyemMocts BEKTOPHOTO MOJIS, TP GEpPeHIHATBHBIA OmepaTop.
Matpuna nuddepeHmanrsHOro omneparopa B JACKapTOBBIX KoopauHaTax. [IpousBoaHas
BEKTOPHOI'O IOJISl IO HAIIPABJICHUIO.

10. /luBepreHius BEKTOPHOIO MOJIsl, CBOMCTBA, BBIYMCIEHUE B KoopAuHaTax. [loTok BekTropHOro
noJist 4yepe3 moBepxHocTh. Teopema [Maycca-Octporpaackoro. BeipaxeHnue NUBEpreHIIMN depes
noTok. ColleHOUJabHbIE BEKTOPHOIO MO U UX TPU3HAKHU.

11. Porop BexkTOpHOro mOJs, €ro BBIPAXEHHE B JEKAPTOBBIX KOOpPAMHATAX U uepe3
ramuwibToHMaH. PopmanbHble cBolicTBa poTopa. Teopema Crokca.

12. TloTeHmanbHble BEKTOPHBIE MOJIsA. Pa3nmuuHble NpU3HaKKU MOTEHIIUAIBHOCTH.

13. Hexoropele (opMysbl BEKTOPHOIO aHalM3a: JAUBEPreHIMs U POTOP BEKTOPHOTO
IIPOU3BE/ICHUS] BEKTOPHBIX MOJIEH.

14. Hekotopble (opMyabl BEKTOPHOTO aHalU3a: TPaJUCHT CKAISIPHOIO MPOHU3BEIAECHUS
BEKTOPHBIX ITOJIEH.

15. BpluncneHue AMBEPreHLMH, POTOpa U TPAaJUEHTAa B KPUBOJIMHEMHBIX OpPTOTOHAIBHBIX
CUCTEMaxX KOOpJMHAT.



Iloka3aTeu U KPUTEPUH OLIEHNBAHUS KOMIETEHIHIi HA Pa3THYHBIX ITANaX UX
(opmMupoBaHus, onucaHue MIKAJ OLeHUBAHUSA

YpoBeHb c(hopMUPOBAHHOCTH KOMIIETECHIIMIA

«MUHUMAJIbHBII
YPOBEHb
He JOCTUTHYT»
(MeHee 55 6as10B)

«MuHHUMAaJILHBIA
YPOBEHb)»
(56-70 6ansoB)

«CpenHuii ypoBeHb»
(71-85 6asi10B)

«BbICOKH ypPOBEHb»
(86-100 6an10B)

Komnemenyuu ne

Koumnemenyuu

Komnemenyuu

Koumnemenyuu

cpopmuposativ. cpopmuposativi. chopmuposatnbi. cpopmuposanbi.
3HaHuA  OTCYTCTBYIOT, | CchopMupoBaHbI 3HaHuA obmupHBIe, | 3HAHUA TBEpIBIC,
YMCHHS W HaBBIKM HeE | 0a30BbIC CTPYKTYPBI | CHCTEMHBIE. apryMEHTUPOBaHHBIE,
c(hOopMHPOBaHEI. 3HAHHH. Ymenus HOCSIT | BCECTOPOHHHUE.
YmMmenus ¢pparMeHTapHbl | penpoayKTUBHBIHN YmMmenus YCHEIIHO
u HOCST | Xapakrep, MIPUMEHSIOTCS K
PENPOAYKTUBHBIH MPUMEHSIOTCS K | PEIICHHUIO KaK TUITOBBIX,
Xapakrep. pEIIeHUI0 TUTIOBBIX | TAK W HECTaHJapPTHBIX
HeMoHCcTpUpyeTcs 3a1aHUM. TBOPYECKUX 3aJAHUM.
HU3KUH ypoBeHb | JleMoHcTpupyercs HemoHcTpupyercs
CaMOCTOATEIILHOCTH JIOCTaTOYHBIM YPOBEHb | BBICOKHI YPOBEHb
MIPAKTHYECKOTO HABBIKA. | CAMOCTOSITETHHOCTH CaMOCTOSITETFHOCTH,
YCTOMYHBOTO BBICOKAsl aJlallTHBHOCTH
MPAaKTUYECKOTO HABBIKA. | MPAKTHYECKOTO HABBIKA
OnucaHue KpUTEpHeB OLEeHUBAHUA
OOyuatomuiics Oo6yuatommuiicst Oobyuarommuiics OoOyuaromuiicst
JIEMOHCTPUPYET: JEMOHCTPUPYET: JIEMOHCTPUPYET: JIEMOHCTPUPYET:
- CYILIECTBEHHBIE | - 3HAHUWSA | - 3HAHWE W [IOHWMaHUE | - riryookue,
mpoOensl B 3HAHHUAX | TEOPETUIECKOTO OCHOBHBIX  BOTIPOCOB | BCECTOPOHHHE u
y4eOHOro MaTepuana; MaTepuana; KOHTPOJIHPYEMOTO apryMEHTUPOBAHHBIC
- JIOITYCKAIOTCS | - HETIOJIHbIE OTBETHl Ha | 00beMa MPOrPaMMHOTO | 3HAHUS MPOTPAMMHOIO
MPUHIUITHATEHEIE OCHOBHBIC BOTIPOCHI, | MaTepuara; MaTepuana;
omMOKH MpH OTBETE HAa | OMOKK B OTBETE, | -  TBEpAble  3HAHUS | - TMOJHOE TOHUMaHHE
OCHOBHBIE BOIIPOCHI, | HEIOCTaTOYHOE TEOPETHUECKOTO CYIITHOCTH u
OTCYTCTBYET 3HaHWE W | IOHMMaHHE CYIIHOCTH | MaTepHana. B3aMMOCBSI3U
MOHUMAaHWE OCHOBHBIX | U3JIaraeMbIX BOIIPOCOB; | -CITOCOOHOCTH paccMaTpuBaeMBbIX
MOHATUI U KaTEropuii; - HEYBEpPEHHBIE U | YCTaHABJIMBATh U | IPOLIECCOB U SIBICHU,
-HEeTIOHNMAaHUe HETOYHBIE OTBETHl Ha | OOBSICHSITH CBS3b | TOYHOE 3HaHUE
CYIITHOCTH JIOTIOJTHUTEIIbHBIE MPAaKTUKA © TEOPHH, | OCHOBHBIX TIOHATHI B
JIOTIOJTHUTEIBHBIX BOIIPOCHI; BBISIBIISITD paMKax o0CykKITaeMbIX
BOIIPOCOB B  paMKax | - HEJIOCTATOYHOE | MPOTUBOPEYHS, 3aJJaHNH;
3a/1aHui; BIIQJICHUE JINTEPATYPOH, | TPOOIEMBI u|- CIIOCOOHOCTH
- OTCYTCTBHUE YMEHHS | PEKOMEHJOBaHHOMN TEH/ICHIIMU Pa3BUTHSI, yCTaHaBJIUBaTh u
BBITIOJIHSTh IPOrpaMMOit - MIPaBUJILHBIC U | OOBICHSTH CBSI3b
MPaKTHYECKUE 3aJaHUs, | JUCIUTUINHEL, KOHKPETHEIE, 0e3 | IpaKkTUKH U TEOPHUU;
MPEeAyCMOTPEHHbBIE - yMeHHe 0e3 TpyOBIX | TpyOBIX omuooK, | - JIOTUYECKU
pOrpaMMoin omurboK pemaTb | OTBETHI Ha | TIOCJIeIOBaTebHbIE,
JUCITUTLTAHBL; MIPaKTUYECKUE 3aJ[aHHs, | TOCTABICHHEIC coJiepKaTelibHbIE,
- OTCYTCTBHE | KOTOpBIE CIIeIyeT | BOIPOCHI; KOHKPETHEIC u
TOTOBHOCTH BBITIOJIHUTD. - yYMEHHE  pelaTh | UCUEPIILIBAIOIINE
(crmocobHOCTH) K MPaKTUYECKUE 3a/IaHUs, | OTBETHI HA BCE 3aaHMUSI,
JUCKYCCHM M HHU3KYIO KOTOpBIE cleayer | a TaKxKe
CTENeHb KOHTAKTHOCTH. BBITIOJTHUTE; JIOTIOJTHUTENIbHBIE




- BIIaJICHUE OCHOBHOH | BOIIPOCHI
JIUTEPATypoi, 9K3aMEHaTOPa;
PEKOMEHIOBAaHHOM - yMEHUE  peuiaTh
MpOrpamMmMoit MPaKTUYECKUE 3a/IaHuUs;
JUCIUTUINHEL, - CBOOOIHOE
- HAJIM4YHE COOCTBEHHOM | MCIOJIb30BaHHE B
000CHOBAaHHOM OTBETaX Ha BOMPOCHI
MO3HIINHN 1o | MaTepUaIoB
0o0cy)XIaeMBbIM PEKOMEHIOBAHHOU
BOIIPOCAM. OCHOBHOU 51
Bo3moxHBI JOTIOJIHUTEJILHOMN
HE3HAYHNTEIIbHEIC JIUTEPATYPBI.
OrOBOPKH U HETOYHOCTH
B PaCKpBITHH
OTICHBHBIX TOI0KCHUN
BOIIPOCOB,
MIPUCYTCTBYET
HEYBEPEHHOCTH B
OTBETax.
Onenka Onenka Onenka Onenka
«HEY/IOBJIETBOPUTE/Ib | «YAOBJETBOPUTEIBHO | «XOPOLIO0» / «3aUYTEHO» «OTJIHYHO» /
HO» /He 3aYTEeHO0 » | «32aYTEHO» «324YTEHO»

9. YuedHo-MeToAMYeCKOE H HH(POPMALIMOHHOE 00ecTedeHne JUCITHIITMHBI

@) OCHOBHAs TuMepamypa:

1. Jlocux M.B. Jlekuuu 1o BEKTOPHOMY M TEH30PHOMY aHAIM3Y: Y4eOHOE MocoOue s
CTYJEHTOB, oOyuatonuxcsa o cneruanbHocTsIM: 010701 «Duszuka», 010801 «Pannodusuka u
anektpoHuka», 010710 «®Pusuka OTKPBITHIX HENMMHEWHbIX cuctem». Caparto: OOO
Wznatenbckuii nentp «Hayka», 2008. — 64 c. Dk3.- 10 (6ubn. mex-mara CI'Y) .Dnextp.:
www.sgu.ru/faculties/physical/departments/radiotechnics/Books/docs/vector.pdf

2. BekTopHbli aHanu3. 3aaydl U MPUMEPHl C MOJPOOHBIMH pemeHusMu *Tekct+ : yuel.
nocobue /

M. JI. Kpacnos, A. U. Kucenés, I'. U. Makapenko. - 2-e uzn., ucnp. - M. : Exutopuan
YPCC, 2002. - 140, *4+ c. : puc. - (Bes Briciias MmaTemaTuka B 3aja4ax). - Ku. Obuta qonyieHa
M-Bom Beictl. U cpen. obpazoBanust CCCP B xauecTBe y4yeO. mocoOust il CTYACHTOB BTY30B
Ox3-ppl: OXPD(1), OXD-Y3-4(2), OYOEH(40)

Hononnumenvnasn numepamypa:

1. JIubep A. E., Pxexuna H.®. OcHoBel BekTOopHOTrO ananu3a. CapartoB. MU3g-so CI'Y.
1966r.

2. JIubep A. E. Tenzopnsiit ananusz. Capatos. U3n-so CI'Y.1974r.

3. Kpacnos ML.JIL., Kucenes A.1., Makapenko I'.11. BekTopHbIil aHa/IN3: 3aa4u U IPUMEPBI
¢ noapo6usiMu pemieHusMu. M,: Enuropuan YPCC, 2002r. -144c.

4. Usanuenko WN.II., UleBuosa lO.B. IIpaktuueckue 3aHATHS MO BEKTOPHOMY aHAIIU3Y.
Caparo U3a. Lentp «Hayxka», 2009 .- 28 c.

HNHTepHeT-pecypcesl

— eLIBRARY.RU [OnextpoHHblli pecypc|: Hay4yHas 3JIeKTpoHHass OmOmmoreka. — URL:
http://www.elibrary.ru.

— baza nannbix «3BC elibrary»: http://elibrary.ru

— UznatenbctBo «FOpaiiT» [DNEeKTPOHHBIN pecypc]: IIEKTPOHHO-OMOINOTeYHAsT CHUCTEMA. —
URL: http://biblio-online.ru.



http://www.elibrary.ru/
http://elibrary.ru/
http://biblio-online.ru/

- VYHuBepcurerckas OubOnmorexka online [DNEKTpOHHBIM  pecypc]: 3JIEKTPOHHO-
oubmuoreunas cucrema. — URL: http://www.biblioclub.ru.

— CnpaBounas npaBoBasi cucrema Koncynsrantllntoc. — URL: http://www.consultant.ru/.

— Undopmarmonno-npaBosoii mopran «Iapant». — URL: http://www.garant.ru/.

PECYPCDBI INTERNET dusuke

10.MaTepHaJ’ILHO-TeXHH'leCKOC OCHAIICHHUEC NUCIHUIIINHBI:

Aya. 21 YueOHble ayIUTOPHUH J1JIsl POBeIeHUS 3aHATHI JTeKIIMOHHOIO THIA!
MPenoAaBaTeIbCKUIA CTOJ; CTYI; CTOJIBI O0yYaroIINXCs; CTYbs; Kadenpa; kiaccHas 10CKa

Aya. 21 VYdyeOHble ayAUTOPUM Ui NPOBeJdeHHMS] NPAKTHYECKUX 3aHATHI, KYpPCOBOIO
NPOEKTUPOBAHUS (BBINOJHEHHS KYPCOBBIX padoT), rPpynmoBbIX W HHAUBHIYAJIbHBIX
KOHCYJIbTAUMH, TeKYIIero KOHTPOJISI M TNPOMEXKYTOYHOIl aTTecTallMH, a TaKKe
CaAaMOCTOSITEJIbHOM PadOTHI  O0YyYAKOIIMXCS: TMPENOAABaTEIbCKUNA CTOJN; CTYJ; CTOJIbI
oOyyJaromuxcs; CTybs; Kadeapa; KjaccHas J0oCKa

Ayn. 27 JlaGopatopuu: KOMIBIOTEPHBIE  KJIACCHI:  IIPENOJABaTENIbCKUI  CTOI,
IPEnoIaBaTeIbCKUI CTYJI, CTOJBl 00YyJaroluXcs, CTYJbs, KJIacCHasl JJOCKa, MYJIbTUMEIUNHHBIN
KOMIUIEKC (IIPOEKTOp, 3KpaH), kosoHkH, [IK npenonasarens, 1K obyudaromuxcs, nporpaMmHoe
obecrnieuerne: Adobe flash player 31; Adobe reader 10; Java 6.0; Win rar; Microsoft Office 10;
Microsoft Visio 10; Kaspersky TotalSecurity

bubdaunoreka, B TOM 4uCie YUTAIBHBIN 311 CTONBI , CTYNbs, [IK oOydaronuxcs, nporpaMMHoOe
obecnieuenue: Adobe flash player 31; Adobe reader 10; Java 6.0; K-Lite Codec Pack; Win rar;
Microsoft Office 10; Microsoft Visio 10; Microsoft Visual studio; Kaspersky Endpoint Security

CocraB JIMIEH3HOHHOI'0 X CBOOOIHO pacnpocrpansieMoro nnporpaMmMmHoOro
OﬁeCHe‘leHI/Iﬂ, B TOM YMCJI€ OTCYECCTBCHHOT0 MPOU3BOACTBA

Ne HaumenoBanue Ne qorosopa (JauueH3us)
n/n
Windows 7 Professional Ne 4100072800 Microsoft Products (MPSA) ot
L 04.2016 .
5 Office Standard 2016 Ne 4100072800 Microsoft Products (MPSA) ot
' 04.2016 .
AHTHBHpYCHOE Nel7E0-180222-130819-587-185 ot 26.02. 2018 o
3. nporpammHoe obecrieuenue | 14.03.2019 r, npoena go 2021 r.
KasperksyTotalSecurity
[Tporpamma anst 9BM «bank | Pazpaborka COI'Y CBuaerenbcTBo o
4 BOTIPOCOB ISl KOHTPOJIS TOCYJapCTBEHHON PErUCTPAIlUH TPOTPAMMBI JIJIs
' 3HaAHUN» OBM Ne2015611829 ot 06.02.2015 r. (6eccpouHo)
CiscoWebex- Cuctema | OOO Atictexnorosop Ne J[83-2020 ot 10.08.2020-
S IPOBE/ICHHS] BEOMHAPOB. 10.08.2021 r.



http://www.biblioclub.ru/
http://www.consultant.ru/
http://www.garant.ru/

11. JIuct 00HOBJIeHNsI/ AKTyaJIU3allUN
[Iporpamma akTyanu3upoBaHa: NEPECMOTPEHA, JIOMOITHEHA.

BHeceHHBIE H3MEHEHUS U JOIIOJIHEHUA YTBCPKACHBI HAa 3aCCAaHUN Ka(l)e,[[pbl (1)I/IBI/IKI/I
KOHACHCUPOBAHHOI'O COCTOAHUA

ITporokon 3acenanus kadeaps! oT 30.06 2020 r. Ne 9.



