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1. Crtpykrypa u o0masi TPy10€eMKOCTh TUCHHUILIMHBI
OO0m1as TpyA0€MKOCTh JUCIUIUIMHBI COCTABIISIET 7 3a4€THBIX eIUHMUII (252 akaIeMUYECKHX Jaca)

Ounas popma oOyueHus 3aounas popma oOydeHU
Kypce 1 -
Cemectp 2 -
Jlexun 34 -
[IpakTuueckue (cemuHapckue) 3ausitusg | 34 -
JlaboparopHsie 3aHATHS 68 -
KoHcynpranuu - -
WToro aynuTOpHBIX 3aHATUH 136 -
CamocrosTenbHas paborta 71 -
Kypcosas pabora - -
dopma KOHTPOIIA Dx3ameH (2 ceMecTp) -
OKk3aMeH 45 -
3auer - -
OO111ee KOJMYECTBO YacOB 252 (7 3.e.) -

Ounas gopma 00ydeHHs 3aouHas popma oOyueHHs
Kypce 1

O6ma$1 TPYAOCMKOCTE JUCHUIIJIMHBI B 3aUCTHBIX CAUMHHUIAX COCTABJIACT 7, B aKaICMHUYCCKHUX Yacax —
252.

2. Ileam ocBoeHMSI TUCHUILIHHBI

[lenpo OcBOeHHS Kypca 1O BEIOOPY «PeleHne MIKOMBHBIX (U3UYECKHX 3a7ad» SIBISICTCS
O3HaKOMJICHHE CTYACHTOB C METOAMKOM pereHus pu3ndeckux 3aaad:

0000IIUTEL 3HAHUS U YMEHUS CTYJCHTOB, IMOJTYYCHHBIC MU B Kypce 0OIIeH U IKCIIEPHUMEHTAITLHOM
bu3uk, He0OX0IUMBIE U 00YUEeHHUS PEIICHUIO 3314 10 (PU3UKE;

MPOAHATM3UPOBATE CTPYKTYPHBIE OCOOCHHOCTH Pa3MYHBIX THIIOB MIKOJBHBIX (DU3HUE "CKHX
3a/1ad4;

03HAKOMUTH CTYJEHTOB C MPOBEICHUEM PA3THUHBIX THIIOB YPOKOB PEIICHUS 3a]1a4, KOHTPOJIbHBIX
U TECTOBBIX paboT;

crocobcTBoBaTh  (DOPMUPOBAHMIO YMEHHS  TpaHCHOPMUPOBATH 3HAHUSA  CTYJEHTOB Ha
3JICMEHTAPHBI YPOBEHBb;HAYUYNTh METOJHMKE COCTABJICHUS PEIICHUS W TPOBEPKH 3a1ad Pa3UIHbBIX
THUIIOB,BBIPA0OOTATh YMEHUST (POPMYIUPOBKH 33724 Ha SI3bIKE PUINIESCKUX MTOHITHIA.

[Tpr 00y4eHWHW CTYJICHTOB METOJHMKE DPEHICHHS 33ja4 0co00e BHUMaHHUE CIIeyeT OOpaTUTh Ha
(dbopMUpOBaHHE TTOCIEAOBATEIHLHOCTH JIOTHUECKUX MBICIUTEIBHBIX ONEpalyii, yCTpaHeHHIO popMann3mMa
B MBIIUICHUU, TPHOOPETEHUIO TBEPABIX HABBIKOB B CTaHJAPTHBIX YCIOBHUSIX, YMEHHE OCYIIECCTBIATH
aHa M3 PU3NYECKON CUTYaIIUU.



3. Mecto qucuumiunsl B cTpykrype OIIOII GakanaBpuara 1o HaIlPaBJICHUIO MOATOTOBKHU
44.03.05 Ilemarornueckoe oOpa3oBaHue (C IByMs MPOGUIIMHU TOATOTOBKH)

JuctumimHa «Pemenne mkonbHBIX ((U3MYECKHX 3a7a9» OTHOCUTCS K BapUAaTHBHOW YaCTH, SIBIIS-
eTCsl AUCHIUTUIMHON 10 BBIOODY.
[IpepexkBU3uThl JUCHUIUIMHBL: BBeneHne B O0OHIyI0 M JKCIEpUMEHTaIbHYIO ¢usuky, OOmas u
IKCIIEpUMEHTaIbHAs (u3nKa, MeTo bl MaTeMaTHueckon (pu3nuku, Meronuka o0ydenus ¢pusnke, OCHO BB
teoperndeckori (u3uku, COBpEeMEHHBIE CPEICTBA OICHUBAHHUS pPE3yJIbTAaTOB OOYYCHHsS, DJEKTpopa-
JTMOTEXHUKA.

TpeOoBaHMsI K BXOJHBIM 3HAHUSIM 00y4aIOIUXCH:
Jlist m3ydeHus JUCHUIUIMHBI «PeleHne MIKOMbHBIX (PU3NYSCKUX 3a7a4» HEOOXOJMMBI 3HAHWS,

YMEHUS U HaBBIKU, (POPMHUPYEMBIE CIEAYIOIUMH AUCIUILUIMHAMA IIKOJILHON MPOTPaMMBIL: (M3 CTaHIApPTOB
cpenHero obmero (mosiHOTO) oOOpa3oBaHus): (H3MKA, MaTeMaTHKa, a TakKe MPEANISCTBYIOIINX
JTUCIUIUIAH Y4eOHOTO IUIaHa MOATOTOBKH 1o HamparieHuto 44.03.05 Ilemarormueckoe obpaszoBanue (c
IBYMsI PO HIIAMU TOATOTOBKH, Tpodunn dusnka, MatemaTrka), Takux kak «O0mas dpuznka».

Jl1s OCBOEHUS JaHHOW y4eOHOM JUCLUIUIMHBI CTYAECHT JOJIKEH:
3HaTh:
— BaxkHeHIue pU3nUecKre MOHATH MOHATHUS 0 BCEM pasjienaM ol1iel GU3MKH.
Ymers:
— T0JB30BaThCs Tabnuieil MeHaeneeBa, TabIMIEH pacCTBOPUMOCTH M PSIOM HAIPSHKEHU METAJUIOB,;
— COCTAaBIIATh DJIEKTPOHHBIE (DOPMYJIBI AaTOMOB U CTPYKTYpPHBIE ()OPMYJIIBI MOJIEKYT;
— pfliaTb MaTCMTUUYCCKUC YPABHCHUA
— TPUMEHSTh MATEMaTHYECKUE TEOPEMBI M aKCHOMBI B XOJI€ PEIICHUS 3a/1a4
— OLIEHUBATh YCJIOBHE KOHKPETHOMU 3a1a4u
Baaners:
— METO/IaMU MPOCTEHINX (PU3HIECKIX PACUETOB
— OCHOBHBIMH CITIOCOOAaMU MPOBEJCHHUS U ONMUCAHUS (PU3NIECKOTO IKCIIEPHMEHTA,
— cnocobamu 0e30MacHOro OOpamlieHusl ¢ TOPIOYUMHU U TOKCHUYHBIMM BEIIECTBAMH, JIAOOPATOPHBIM
00opynOBaHUEM.

4. TpedoBanusi K pe3yibTaTaM 0CBOEHUA TMCUMILUIMHBI (KOMIIETEHIMH 00y4aromerocs,
(opmupyembie Bpe3yabTaTe 0CBOCHUS TUCHHILIMHBI

OOuMM CcpeslcTBOM KOHTpOJISL SIBISIETCS BBEJCHHAas B YHHMBEpPCHTETE OalIbHO-PEHTHHIOBas
CHCTEMa OIICHKHU YCIIEBaEMOCTH CTYJIEHTOB CIIELMAINTETa U HalpaBiIeHU OakanaBpuara.

Nzyuenne aucuuruinbel «Heopranumdeckas XuMus» Ipenanojaraet (GpopMupoBaHHE y CTyJISHTa
CHEAYIOIIUX KOMIIETEHIIHI:

OOIIEKYIbTYpHbIE KOMITETEHIIHHU:

CIIOCOOHOCTBIO ~ HCMOJIBb30BaTh ~ €CTECTBEHHOHAy4YHbIE W MaTeMaTWdyeckue 3HaHus  JUId
OPHEHTHPOBAHUS B COBPEMEHHOM MH(popManmoHHOM npoctpancTse (OK-3);

BrimyckHHK, OCBOMBIIMK Mporpammy OakallaBpuaTa, AODKEH 00s1anaTh NMpodeccruOHATbHBIMU
KOMIIETEHIMSIMHA, COOTBETCTBYIOIIMMHU BHUAY (BUZaM) NMpo(ecCHOHAIBHOM AESATeNbHOCTH, Ha KOTOPBIH
(KoTOpBIE) OPUEHTHPOBAHA MTpOrpaMMa OakajiaBpuaTa:

HAY4YHO-MCCJIeI0BATEIbCKAS 1eSITeTIbHOCTh:



TOTOBHOCTBIO MCIIOJIB30BaTh CUCTCMATU3HPOBAHHBIC TCOPCTUUCCKHUEC U MPAKTHUYCCKUC 3HAHUS IJISA

[IOCTAHOBKH U PEIICHHUS CCIIEI0BATENbCKHX 3a1a4 B 001actu obpasoanus (ITK-11);

B pe3ynbrate 0cBOSHUS TUCIHMILIMHBI 0Oy4aromiuiics gomke: (OK-3; ITK-11)

3HaTh.

— (u3HMYeCKKe 3aKOHBI, JISKAIIHe B OCHOBE onuckiBaemoro seieHus; (OK-3; TTK-11)

— QJITOPUTMBI PEIICHHsI TPECTaBICHHBIX B Kypce TumoB 3aaa4; (OK-3; TTK-11)

— MaTeMaTH4eCKHe IPUEMbI U METObI, HEOOXOAUMBIE I aHAIM3a (PU3HUECKOTO MPOIIECCa; YMETh:

(OK-3; TIK-11)

— aHAJIM3MPOBATh YCIOBHE 337auu U BbIesTh riaBHoe; (OK-3; TTK-11)
— NPUMEHSATh U3yYEHHBIC AITOPUTMBI K PEUICHUIO 3a]a4, BbIAEIATH dTanbl petienus 3aaad; (OK-3;

TIK-11)

— IO BO3MOKHOCTHU pCHIATh 3aAady HCCKOJIbKUMHU crocodaMu U OCYHICCTBJIATDH BBI60p HauoOoee

pannoHabHOrO crocoba pemenus; (OK-3; TTK-11)

— aHAJIM3UPOBATh MOTYYCHHBIH TP pereHnu 3aaaun oteet; (OK-3; TIK-11)
— CaMOCTOSITENIbHO paboTaTh C pa3IMYHBIMU UCTOYHUKAMU MH(OPMALIUU U JOOBIBATh HEOOXOAUMYIO

undopmarmio. (OK-3; TTK-11)

BJIAJCTh:

— 00 OCHOBHBIX pasaciiax (1)I/ISI/IKI/I, €€ COBpCMCHHOM COCTOSAHHMH, HpO6JICMaX N TCHACHIMAX

paszsutus; (OK-3; TTK-11)

— HaBbIKaMH UCITIOJIB30BAHUA TCOPCTUUCCKUX 3HaHHUI IIpHu pCIICHHUHA (bHSI/I‘{eCKI/IX 3aga4

noBbimenHoro yposss. (OK-3; T1K-11)

YMeTh:

MPUMEHSTh TEOPETUUCCKIE 3HAHMUS JIJIsl PELICHUS] KOHKPETHbIX 3a1a4 B pusuke (OK-3; [TK-11);
cocTaByATh coctaBHbie BeanurHbl CU 13 ocHoBHbIX (OK-3; TTK-11);

BBIBOJIUTH 0J1HH hopmyiibl yepe3 apyrue (OK-3; [TK-11);

UCII0JIb30BATh MPHHITUITBI PELICHUS MTPOCTHIX 3a1a4 Juts penieHus 6omnee cnoxubix (OK-3; TTK-11);
TUIAHUPOBATH/TIPOBOIUTH SKCIIEPUMEHT I10 YCIOBUAM KOHKpeTHO# 3anayun (OK-3; [TK-11);
OLICHMBATh BO3MOXKHOCTH YCIIOXKHEHUS 3aja4d myTeM jgobamieHust HoBoro ycioBus (OK-3; TIK-
11);

CaMOCTOSITENIbHO paboTaTh ¢ y4eOHOH, HayyHOW W CIPAaBOYHOHN JUTEpaTypol Mo (PU3NUECKUM
mucipminaam (OK-3; TTK-11).

Biaagern:

HaBBIKAMHU PEIICHHS KOHKPETHBIX TEOPETUUECKHX M dKCIIepUuMeHTabHbIX 3a1a4 (OK-3; TIK-11);

TEOPETUUYECKUMH METOJIaMU OIHMCAaHUs CBOMCTB MPOCTBIX M CJOXHBIX BEIIECTB Ha OCHOBE
JIEKTPOHHOTO CTPOEHMSI MX aTOMOB M MOJIOKEHHA B llepmonmyeckoil cuUcTeMe XMMHMUYECKHX
anemenToB (OK-3; TIK-11);

METOJIOM CHCTeMaTH3alluH CBeICHHI 0 cBoMcTBax (usnueckux Ten (OK-3; TIK-11);

METOJaMHU MPOCTEUIINX (DPU3UYECKHX PACUETOB C MCMOJIb30BAHUEM PazIMUHBIX criocoboB (OK-3;
ITK-11);

OCHOBHBIMH CITOCOOAMU TPOBEICHHs U onucanus (pusznyeckoro sxcrnepumenta (OK-3; ITK-11).
[Ipy npoBeneHUM YyueOHBIX 3aHATHH OOECIeYMBAETCS pa3BUTHE Y OOYYAIOIIMXCS HaBBIKOB

KOMaHJHOW paboThl, MEXJIMYHOCTHON KOMMYHHUKAIUU, MPUHATHS PEIICHUH, JUACPCKUX KauyecTB

(BKIOYas TpU HEOOXONWMOCTH TPOBEACHHE WMHTEPAKTUBHBIX JIEKIUH, TPYIIOBBIX JUCKYCCHUH,

POJIEBBIX UTP, TPEHUHIOB, aHAJIN3 CUTYAIIMi 1 UMUTALIMOHHBIX MOJIEJICH, MPEeNoIaBaHue JUCUUIUINH B
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(dbopMe KypcOB, COCTaBJICHHBIX Ha OCHOBE PE3yJbTATOB HAYUYHBIX HCCIICJOBAaHUI, B TOM YHCIE C
YY4ETOM PErHOHAJIBHBIX OCOOCHHOCTEH MPO(ECCHOHAIBLHOW JCSITEIBHOCTH BBIMNYCKHHUKOB U
noTpedHoCTEH paboTonareneii).



5. Conep:kanue U yueOHO-MeTOAUYECKAS KAPTA JUCHMILIHHbI

1.

No/m.

Tema

Bun
3aHATHA

KoanuecTrBo
4acoB

AKTHBHBIE (hOpMBI

HNHTepakTHBHBIE
dopmbl

MexaHuKa

IIpakTuueckoe

4

Ucnonp3oBanne
KOMITBIOTEPHOU
TEXHHUKE U
WNHurepnera;
Yy4eOHo-
HCCIIEI0BATEIIbCKO
i paboTHI;
N3yuenue
JIOITOJTHUTEIIbHBIX
TEM 3aHATHUH;
Pabora c
AIEKTPOHHBIM
y4eOHUKOM;
N3yuenune
JIOTTOTHUTEIbHBIX
TEM 3aHATHH;
Brimonaenue
JIOMAIIHUX
3aJJaHuM;

Pemienne 3amau u
yIpaXxHEHUH o
oOpasuy; Pemenune
BapHaTHUBHBIX 3aaa4
U yIPaKHEHU.

Pemenue 3amau

Taomuma 5.1



MonexyinsapHas
¢duznka

IIpaktuueckoe

Hcnonw3oBanue
KOMIBIOTEPHOM
TEXHUKE U
WNutepnera;
VYuebHo-
HCCIEA0BATEILCKO
i paboTHI;
N3yuenue
JOTIOIHHUTEIIFHBIX
TEM 3aHATH;
Pabora ¢
AIEKTPOHHBIM
y4eOHUKOM;
N3yuenue
JIOMIOJIHUTEIIBHBIX
TEM 3aHATHUH;
Brinonaexnue
JOMAaIITHUX
3aJJaHuM;

Pemienne 3amau u
YIPAKHEHUH o
obpasiyy; Pemenue
BApHUATHUBHBIX 3a4a4
U yIpaKHEHUH.

Pemenue 3amau

ONEeKTpOTMHAMHKA

IIpakTnueckoe

Hcnons3oBanue
KOMITBIOTEPHOU
TEXHUKE U
WHurepHera;
VYuebHo-
HCCIIEI0BATEIIBLCKO
i paboThI;

Pemenue 3amau




N3yuenue
JIOTIOJTHUTEIIbHBIX
TEM 3aHATHH;
Pa6oTa c
BIIEKTPOHHBIM
y4eOHUKOM;
N3yuenue
JIOTTOJTHUTEIIbHBIX
TEM 3aHATHH;
Brinmonnenue
JIOMAILIHUX
3aJaHuH;

Pewenne 3amau  u
YIOPKHEHUN no
oOpasiyy; Pemenue
BapHaTHUBHBIX 3aJda4
Y yIpaXHEHUH.

Ornruka

IIpakTrueckoe

Hcnons3oBanne
KOMITBIOTEPHOU
TEXHUKE U
WHTepHerTa;
VY4eOHo-
HCCIIEI0BATEIBCKO
i paboTBI;
N3yuenue
JIOTIOJTHUTEIIbHBIX
TEM 3aHATHUH;
Pabota ¢
AIIEKTPOHHBIM
y4eOHHUKOM;
N3yuenune
JIOTIOJTHUTEIbHBIX

Pemenue 3agau




TEM 3aHATHUH;

Bremosanenue
JOMAIITHUX
3aJIaHuM;

Pemenue 3amau wu
YOPaKHEHUN no

obpasity; Pemenue
BapHaTUBHBIX 3a/1a4y
U YIIPaKHEHUH.

Pybexxnas arrecranus

AtomHas (huzuka

IIpakTuueckoe

Hcmons3oBanne
KOMITBIOTEPHOU
TEXHHUKE U
WNHurepnera;
YyebHo-
HCCIIeI0BATEIbCKO
i paboTBI;
N3yuenue
JOTIOJIHUTEIIBHBIX
TEM 3aHATHUH;
Pa6ora ¢
AIEKTPOHHBIM
y4eOHUKOM;
N3yuenune
JIOTIOTHHUTEIIFHBIX
TEM 3aHATHH;
Brinonnexnue
JOMAaIITHUX
3aJJaHuM;

Pemenne 3amad wu
YIpaXHEHUN no
oOpasiyy; Pemenue

Pemenue 3amau
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BapUaTHBHBIX 33734
U yIPaKHEHUH.

CMelIanHbIe
MexaHuka,
(dhm3uka.

3aJa4u.
KBaHTOBAas

IIpakTnueckoe

Ucnonb3oBanue
KOMITbIOTEPHOU
TEXHUKE U
WHrepHera;
VY4eOHo-
HCCJIEI0BATENHCKO
i paboTHI;
N3yuenue
JIOTIOJIHUTEIIbHBIX
TEM 3aHATHH;
Pa6ota ¢
AIIEKTPOHHBIM
y4eOHUKOM;
N3yuenune
JIOTIOJTHATEITLHBIX
TEM 3aHATHH;
Brimosninenue
JIOMAIITHUX
3aJIaHuM;
Pemenue 3anau u
YIIPA)KHEHUH 110
oOpa3ity; Pemenue
BApUATUBHBIX
3a1a4y u
YIPaKHCHUH.

Pemenue 3amau

CMeliaHHbIe

3aJIayH.

OnexktpudecTBo. ONTHKA.

[IpakTnyeckoe

Hcnons3zoBanue
KOMITBIOTEPHOU
TEXHHUKE U
WNHTepHerTa;
Y4eOHo-

Pemenue 3amau
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HCCIIE0BATEIBCKO
i paboTHI;
N3yuenue
JIOTIOJIHUTEIIbHBIX
TEM 3aHATHH;
Pabora ¢
AJIEKTPOHHBIM
y4eOHUKOM;
N3yuenue
JIOTTOTHUTEIIBHBIX
TEM 3aHATHH;
Brimonnenue
JIOMAIITHAX
3aJIaHuM;
Pemenne 3agau u
YIIPA)KHEHUH 110
oOpa3ity; Pemenue
BAPUATUBHBIX
3a1a4 U
YIOPa)KHEHUMH.

CocraBneHue 3agaq

IIpakTrueckoe

Hcnons3oBanue
KOMITBIOTEPHOU
TEXHHUKE U
WHTepHerTa;
YuebHo-
HCCIIeIOBATEIbCKO
i paboTHI;
N3yuenue
JIOTTOJTHUTEIIbHBIX
TEM 3aHATHUH;
Pa6ora ¢
AIIEKTPOHHBIM

Pemenue 3amau
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Y4E€OHUKOM;
N3yuenue
JIOTIOJIHUTEIIbHBIX
TEM 3aHATHH;
Brimonnenue
JIOMAaIITHHUX
3aJIaHuM;
Pemenue 3anay u
YIPAKHEHHM 110
oOpasiy; Pemenue
BapUATHUBHBIX
3a/1a49 U
YIOPaKHEHUH.

10

Py0exxnas arrecranus
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6. OOpa3oBaTe/ibHbIE TEXHOJIOTHHU

JlaGopaTopHoe 3aHsiTHe - ¢popMa y4yeOHOro 3aHATHS, MPH KOTOPOMl CTYIEHT MOJ PYKOBOJICTBOM
IIpenojaBareisi NMPOBOJUT ECTECTBEHHBIE WJIM MMHUTALMOHHBIE JKCIIEPUMEHTBI HJIM OIBITHI C ILEJIBIO
MOJTBEPAKIECHUS OTAEIbHBIX TEOPETUUYECKUX IMOJOXKEHUH OIpe/eIeHHOW Yy4eOHOW JAMCLUIUIUHBI,
npuoOpeTaeT MNpaKTHYECKUE HaBbIKM paboThl ¢ J1abopaTOpHbIM 00OpYyIOBaHHEM, OOOpPYIOBaHHEM,
BBIUHCIUTEIBHON  TEXHHUKOW, M3MEPUTENBHOM  ammaparypod, METOIUKOH  3KCIEpUMEHTAaJIbHBIX
uccnenoBanuii. JIJabopatopHbie 3aHATHS HE TOJIBKO 3aKPEIUISIOT TEOPETHUECKUE 3HAHUS, HO U MTO3BOJISIOT
CTY/ICHTY TINIyOOKO M3y4aTh MEXaHU3M MPUMEHEHHUsS STHX 3HAHHH, OBJIQJEBATh BAYKHBIM JIJIsl CTICLIUATIUCTA
YMEHHEM HMHTEJUIEKTYaJIbHOI'O IIPOHUKHOBEHUS B T€ €CTECTBEHHO-TEXHUYECKHE WU MPOU3BOACTBEHHbIE
MIPOLIECChI, KOTOPBIC HCCISAYIOT Ha JaboparopHOM 3aHsTHU. [log BIMSHHUEM STOW (OPMBI 3aHATHMA
CTYZCHTOB 4acTO BO3HUKAIOT HOBBIE UJIEU HAYYHOI'O U TEXHUUYECKOTO XapaKTepa, KOTOPBIE UCIOJIb3YHOTCS
B KYypPCOBBIX, KBaIM()UKALMOHHBIX, TUIUIOMHBIX paboTax. JlaGopaTopHble 3aHATUS B 3HAYUTEIbHOMN
CTENEHN 00eCneunBaoT OTPaOOTKY YMEHUN M HABBIKOB IMPUHATHS MPAKTHUYECKUX PELICHUH B peaibHbIX
YCIIOBUSIX IPOU3BOJICTBA.

JlaboparopHble 3aHATUS HE TOJIBKO 3aKPEIUISIIOT TEOPETUYECKUE 3HAHUS, HO U MO3BOJISIOT CTYACHTY
rITyOOKO M3ydaTh MEXaHU3M MPUMEHEHHS 3TUX 3HAHUH, OBJIA/IEBAaTh BAKHBIM JUIS CIICIIHATICTa YMEHUEM
MHTEJJIEKTYaJIbHOTO IPOHUKHOBEHMSI B T€ €CTECTBEHHO-TEXHUYECKHUE WU MPOU3BOICTBEHHBIE ITPOLIECCHI,
KOTOpBIC MCCIEAYIOT Ha JJA0OpaTOpHOM 3aHATHH. [1o BIusHUEM dTON (POPMBI 3aHITHIA CTYACHTOB YacTO
BO3HMKAIOT HOBBIE MJIEM HAYYHOTO U TEXHMUYECKOI'O XapaKTepa, KOTOPbIE HCIOJIb3YIOTCS B KYPCOBBIX,
KBAJM(HUKALMOHHBIX, JAUIUIOMHBIX pabotax. JlabopaTopHble 3aHATHS B 3HAYUTEIbHOW CTENEHU
obecreynBaroT OTPaOOTKY YMEHHMI U HAaBBIKOB MPHUHATHS MPAKTUYECKUX PELICHUH B pealIbHBIX YCIOBUSX
IIPOU3BOJICTBA.

[Tepeuenp TeM J1a0OpAaTOPHBIX 3aHATUH ompeaensercs pabodyed mOporpaMMoil  yueOHOM
aucHUIUIMHBL. Koan4ecTBO CTYJEHTOB HAa TAaKMX 3aHATHSAX HE INPEBBIIIAET MOJOBUHBI aKaJeMUYECKOU
rpynnsl. [Ipuctynas k pabore B nabopaTopuu, CTYIEHTY CleAyeT 3HaTh, YTO Jit000€ HEcoOJIo/IeHue
pacnucaHus 3aHATUNH U JUCUUIUIMHBI OyJEeT CUMTAThCsl HapyIIEHUEM €ro CIyXeOHbIX OOS3aHHOCTEH.
[IpenogaBaTenb, KOTOpBIM BIEpBbIE BCTpEYAETCS CO CTYAEHTAMM Ha BBOJHOM 3aHSATHH, JOJIKEH
O3HAKOMHUTb UX C OOIIMMH MpaBUIaMU pabOTHI B JIAOOPATOPUH, KOTOPbIE OHU 00S3aHbI HEYKOCHUTEIHHO
BBITIOJIHATD.

IIpe3eHTanuM Ha OCHOBE COBPEMEHHBIX MYJIBTUMEAMUHBIX CPEACTB - caMblil 3(deKTUBHBIH
Cnoco0 JOHEeceHus BaXHOM HH(OpManuu Npu MYOJUYHBIX BbICTYIJIeHMAX. Crnalif-npe3eHTanuu ¢
MCIOJIb30BAaHUEM MYJIbTUMEIUITHOrO 000pYIOBaHUS MO3BOJISAIOT 3(PPEKTUBHO U HATJAIHO MPEICTABUTh
COJZIEpKaHUE HM3y4aeMOro MaTepuana, BBIICINUTh M NPOWLIIOCTPUPOBATH COOOIEHHE, KOTOPOE HECEeT
MOYYUTENbHYI0 HH(OpMalMI0, MOKa3aTh €€ KIIYeBbIE COjepaTelibHble MyHKTHL. lcronb3oBaHue
MHTEPAKTUBHBIX  3JEMEHTOB TIO3BOJISIET YCWIUTHh J(PQGEKTUBHOCTh IMYOJUYHBIX  BBICTYIICHUH,
SBIISIOIIMXCS YaCThIO MPOPECCHOHATIBLHOMN 1eATEIbHOCTH MPEToAaBaTes.

Hcnonp3yrorcsi OaJuTbHO-PEHTHHIOBAs CHUCTEMa OIIGHKU 3HAHWM, TEXHOJIOTMH C TPHUMEHEHHEM
JIMCTaHIIMOHHOTO 00y4YeHus Ha matdopme http://Ims.nosu.ru/.

IIpumeyanus:
- Bce Buapl y4yeOHOW pabOTBl MOTYT MPOBOAMWTHCS ITUCTAHIIMOHHO HA OCHOBE JIOKAJTBHBIX
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HOPMAaTHBHBIX aKTOB.

- B memax peanusaie WHIAMBHIYAIbHOTO IMOAXO0Ja K OOYYCHHIO CTYAEHTOB, OCYIICCTBIISIOLIMX
y4eOHBIA TPOIECC M0 HWHAMBUAYAIbHOW TPACKTOPHH B paMKaX HHIMBHIYalbHOrO pabodvero IuiaHa,
U3y4YCHHE JaHHOW JMCIMIUIMHBI MOXKET OCYIIECTBISATHCA Yepe3 HWHIUBHIyAIbHbIC KOHCYJIbTAIIUH
[peroaBaTesss O4HO, B 4Yachl KOHCYJbTALMi, MO DJICKTPOHHON MOYTE, a TaKKe C HCIOJIb30BAHUEM
Cisco Webex Meetings, mnardopmsl qucraniimonnoro ooyueauss Moodle, muunbiii KaOUHET CTyaeHTa Ha
opraiie COI'Y, npyrux snementoB JUOC COI'Y.

7. Y4eOHO-MeTOIHYECKOE 00ecTiedeHne CaMOCTOSITeTbHOM padoThI

CamocrosiTenpHass padoTa OOYYAIONIUXCS SBISETCS OIHMM W3 BHUJOB YYCOHBIX 3aHSTHH.
CamocrosTenbHas paboTa MPOBOJAUTCS C LENBIO:

— CHCTEMaTH3alluy U 3aKPEIUICHHSI MIOJTYYCHHBIX TEOPETUICCKUX 3HAHUHA U MPAKTUICCKUX YMCHHIMA
00ydJaromuxcs CTYACHTOB;

— yriIyOJeHHs U pacCIIMPEHUs] TEOPETUIECKUX 3HAHUM;

— (opMUpOBaHUS YMEHHI HCIIOIB30BAaTh HOPMATHBHYIO, TPABOBYIO, CIIPABOYHYIO JIOKYMEHTAIIHIO
U CIICIUAIIbHYIO JIUTEPATYPY;

- (GOpMHpOBAaHUS CaMOCTOSITCJIBHOCTH  MBIIUICHHS, CIIOCOOHOCTEH K  CaMOpa3BUTHIO,
CaMOCOBEPILICHCTBOBAHHUIO M CAMOPCATH3AIINN;

— Pa3BUTHS UCCIICAOBATCIBCKUX YMCHUH.

CamocrositenbHass paboTa OOY4YAIOMIMXCS OCYIIECTBISAECTCS Ha TPOTSHKEHHM W3YyYEHUS BCEH
JMCUIUIUIAHBI B COOTBETCTBUH C YTBEP)KIACHHOM B y4eOHOM IIIaHE TPYIOEMKOCTHIO H COCTOUT H3:

- paboOTBl CTYIEHTOB C JIGKIMOHHBIMH MaTepHajaMH, TIOMCKAa W aHaliu3a JHUTEPaTypbl U
AJIEKTPOHHBIX HCTOYHUKOB WH(OPMAIIUH TI0 33JJAHHOU TEME;

- BBITIOJTHEHUS 3aJJaHUi [T caMocTosTeNnbHOM paboTel B DUOC COT'Y;

- U3y4YEHHUs TEOPETUYECKOTO M CTATUCTHUYECKOr0 MarepHana Jijisl MOATOTOBKH K CEeMHHApPCKUM
3aHATHSM,

- IOATOTOBKH K DK3aMEHY.

CamocTtosTenpHas paboTa CTYACHTOB MPOBOAMWTCA B BUJE MHCHbMEHHBIX JOMAITHUX 3aJaHUil (B
TOM 4YHUCJIe, PA3HOYPOBHEBBIX 3aJaHHIi), MOATOTOBKH KOHCIIEKTOB MO TeMaM IPAKTUYCCKUX 3aHSITHH.
CTyneHThl MUCHbMEHHO BBITIONHSIOT 3aJaHUsl 7Sl CAMOCTOSITENIEHON paboThI, MOJIB3YACh TEOPETUUECKUM
MaTepuajaoM (JeKUuH, ydyeOHass JuTepaTypa M HHTEPHET-PEcCypchbl IO JaHHOW TeMe), MOocJe Yero
MIPOBOAMTCS 00CYXIEHNE JaHHOM TeMBI 0] PYKOBOJICTBOM MPEMO/IaBaTeNsl.

Bonpocel, BBIHOCHMBIE Ha CaMOCTOSITEIBHOE HW3YYCHHE, a Takke ydeOHas JuTeparypa u
METOJIMYECKUI MaTepuan MO OpraHU3alliid CaMOCTOSITENILHON pabOThl CTYJEHTOB OTPaKEHBI B Y4eOHO-
MeTOANYecKor Kapre mucuuiuinHbl «Heopranwueckas xumus» (Tabm. 5.1.), a Takke Ha caite
mucranironHoro ooydenus COI'Y mromanka cuctembl «kMOODLEY mo cepuike: http://Ims.nosu.ru/.

[To kaxmol W3 TeM ISl CaMOCTOSITEIILHOTO HM3YyYEHHWs, NMPUBEICHHBIX B pabouell mporpamme,
CTYICHTaM CIIelyeT CHayala MpOYUTaTh PEKOMEHJOBAHHYIO JHUTEpPaTypy U MPU HEOOXOIUMOCTH
COCTaBUTh KPATKUW KOHCIIEKT OCHOBHBIX TOJIOKEHUH, TS PMUHOB, CBEJICHUH, TPEOYIONTUX 3alIOMUHAHUS U
SIBIISTFOIIIMXCSI OCHOBOIIOJIATAIOIIMMHU B 9TOU TEME.

[lpy  TONroTOBKE 3aJaHW IO CAaMOCTOSTEIBHOH paboTe CTyleHTaM  HEOOXOIMMO
OpPUEHTUPOBATHCS HA KOHCIEKTHI JIEKIIUN, PEKOMEHIYEMYIO JINTEPaTypy.

JIJis paciiupeHust 3HAHUH 10 TUCITUTUIMHE PEKOMEHTyeTCsl UCTIOIb30BaTh MIHTepHET-pecypChI:
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HpOBOI[I/ITB IIOUCK B paBJII/I‘-IHBIX CHUCTEMAX, TaKHX KakK O6I.].[I/Ie IIOUCKOBBEIC CHCTCMBI.
www.yandex.ru, Www.Qoogle.ru, a Takxke CIEeNUAIbHBIE ITOMCKOBBIE CHUCTEMBI: WWW.Chem.msu.su,
www.chemnavigator.hotbox.ru.

3agaHus AJ19 CaMOCTOSITEIbHON PadoThI CTYIeHTOB 110 AUCHMILINHE
«Heopranuueckass XuMush»
CamocrosTenbHass paboTa CTYAEHTOB, NPEAYCMOTPEHHAas Y4YeOHBIM IUIAHOM, JIOJDKHA

COOTBETCTBOBAaTh Oosiee TIyOOKOMY YCBOGHHIO HM3y4aeMoro Kypca, (OpMHpPOBATh HABBIKH
HCCIIEI0OBATEIBCKONW pabOThl 1 OPUEHTUPOBATH CTYICHTOB Ha YMEHHE MTPUMEHATh TEOPETUUECKUE 3HAHUS
Ha MPaKTHKE.

3amaHusi A7 CaMOCTOATEIbHOUW PabOThI COCTABISIOTCS IO pa3fesiaM M TeMaM, 10 KOTOPHIM He
MPEIyCMOTPEHbl ~ ayJUTOpPHBIE  3aHATHs, JUO0 TpeldyeTcs JOMOJHHUTENBHO MpopaboTaTh H
MIPOaHATM3UPOBATH pacCMaTPUBAEMBbIH MperoaBaTeseM MaTeprall B 00beMe 3aIUIaHUPOBAHHBIX YaCOB.

3a/laHus IO CaMOCTOSITENIbHON padoTe 1O JUCHMILIMHE MOTYT ObITh CIEAYIOIIUX BHUJIOB!

® KOHCHEKTHUPOBAaHUE MEPBOMCTOYHUKOB U JPYTOl yU4eOHOH JIUTEpaTyphl;

e 1mpopaboTka y4yeOHOro Marepuaia (Mo KOHCIEKTaM JICKIUNA y4eOHOW W HAy4yHOU JUTeparype) u
MOATOTOBKA JIOKJIA/I0OB HA CEMHHApax M MPAKTUYECKUX 3aHATHUSAX, K YYaCTHIO B TEMaTHYECKHX
JUCKYCCUSX U JIEJIOBBIX UTPaX;

® BBINOJIHEHUE KOHTPOJIbHBIX Pab0T, TBOPUECKUX (IPOECKTHBIX ) 3aJIaHUM;

e pelieHue 3aa4, BHIIOJHEHNE XUMUYECKUX YIIPaKHEHHIA;

e paboTa c TeCTaMU U BOMPOCAMHU IS CAMOTIPOBEPKHU;

® MOJICTMPOBAHUE W/HMITM aHAIN3 KOHKPETHBIX MPOOJIEMHBIX CUTYAIIHIA;

® aHaNU3 CTAaTUCTMYECKUX M (PAKTHMUECKUX MAaTepHalioB, COCTABJICHHE BBIBOJOB HAa OCHOBE
IIPOBEJICHHOT'O aHAIN3a U T.1.

Pe3ynbTaThl caMOCTOSATENBHON PabOTHl KOHTPOIMPYIOTCS TPENoaBaTesieM M yYUTHIBAIOTCS TPU
aTTecTalMu cTyaeHta (dk3ameH). Ilpm 3TOM mpPOBOIATCS: TECTUPOBAHHE, HKCIPECC-ONPOC Ha
CEMHHAPCKUX U MPAKTUYECKUX 3aHITHUSIX, 3aCIyIIMBAHUE JJOKJIA0B, MPOBEPKA MUCHMEHHBIX padoT U T.1.

CamocTtosTenbHas paboTa CTYACHTOB BKJIIOYAET BBIMOJHEHHE JOMAIIHHUX 3aJlaHUN K KaxJIoMy
1ab0paTOPHOMY U MPAKTUYECKOMY 3aHATUIO. 3aJaHUSI COAEPKAT YCTHYIO TOJATOTOBKY IO TEOPETHIECKUM
BOTIPOCaM, BBITIOJTHEHHE XWMHUYECKUX YIPaKHEHUH, pemieHne 3afad 1Mo (U3NYECKON M KOJJIOMIHOM
XUMUH.

JIJIsT TIOATOTOBKM K 3aHATUSM CTYJISHTBI IMOJIB3YIOTCS YYeOHWKAMH W YY9eOHBIMH ITOCOOHUSMHU,
YKa3aHHBIMH B CIIHCKE PEKOMEHIOBAaHHOW JIMTEpaTyphl, a TaKKe WHTEPHET-UCTOUYHNKaMH. Bce
METOAMYECKHE MaTepHallbl MPEJICTaBICHbl B cHCTeMe aucTaHiuoHHoro oOydenus COI'Y (Caiit J1O
COI'Y na miomajke cuctembl «MOODLE» no cepuike: http://Ims.nosu.ru/).

MeTtoauyeckue peKOMeH/IalMH 110 UCII0JIb30BAHMIO HH(POPMALIMOHHO-KOMMYHHUKATHBHBIX
TeXHOJIOTUH 00y4eHust

Kaxxnoe mpakTudeckoe (CEeMHHApPCKOE) 3aHATHE UMEET CBOIO 0CO0YI0 (opMy MPOBEACHHUS, CBOIO
MCTOJOJIOTUYCCKYIO CHeHI/I(i)I/IKy, qTo IMO3BOJIACT PAa3BUBATH y CTYACHTOB PAa3JIMYHBIC KaK
OOIIeKyNbTypHBIE, TaKk © MpodeccuoHalbHbIe KoMIeTeHIMU. [locTaHoBka mpoOieMbl, pa3boop
aKTyaJIbHBIX KOHKPETHBIX W THUIOTETHYECKUX CHUTYyallMil, co3gaHue aTtMoc(epbl auanora Mexay
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mpernojaBaTesieM M TPYIION MO3BOJISET padoTaTh WHIWBHIYaTbHO W B MAJBIX TPYMIMax, KOJJICKTUBHO
oOCyXXIaTh OINpeAeNeHHBbI TeMaMHU MaTepuall, a TaKKe HHHUIMUPOBATh CAMOCTOSITEIbHYIO pPaboTy
CTyleHTOB. IIpu OCMBICIECHUU COJEpKaHMUSI BOIMPOCOB MPAKTUYECKUX 3aHATUU MpecieAayercs Ueib
cOOJII0AaTh MPEEeMCTBEHHOCTh B MPO(GECCHOHATBLHOM U B TBOPYECKOM Pa3BUTUU CTYACHTOB.

KoHTponb caMocToATenbHOM pabOThl CTYACHTOB IMpPH3BaH CENaTh Ipoiecc oOydeHus Ooiee
LEJIOCTHBIM M oOpraHuyHbiM. Ero 3amaya He ocTtaBUTh 0€3 BHUMaHUS JaXke, Ha TIEPBBIM B3I,
MaJI03HAYUTEIbHBIE BOIIPOCHI.

KomnbrioTepHoe TeCTHpOBaHUE MO3BOJISET OCYIIECTBISATH UTOTOBBIN KOHTPOJIb 3HAHUN CTYJIEHTOB.
TecTroBblii MaTepuan BKIIOYaeT B ceOS COJCp)KAHUE BOMPOCOB IO KAKIOMY U3 0003HAUYEHHBIX
MIPOrpaMMOil pa3iesoB.

Kaxnpiii Bompoc mpejrnonaraer HECKOJIbKO BapHAHTOB OTBETOB, CPEAU KOTOPBIX HMEIOTCS
abCOIIOTHO HEBEPHBIH, MPaBWIbHBIA U B OOJbIIEH WJIM MEHBIICH CTENEHH PacCKPBIBAIOLIUN CYIIHOCTh
BoIpoca. B mpoliecce KOMIBIOTEPHOTO TECTUPOBAHUS 3ajjaya CTYACHTOB OMPENEISETCS KaK BBIOOP
MPaBWJIBHOTO OTBETa M3 MHOro0Opa3usi BapHaHTOB. B TecTOBBIX 3aJaHHSIX €CTh BONPOCHl Ha
COOTBETCTBHE. B mporiecce KOMIBIOTEPHOTO TECTUPOBAHMS, 3a/a4a CTYJIEHTa OINpPEACNIIeTCs KaK BBIOOD
MPABIJIBHOTO OTBETA U3 MHOT00Opa3usi BApUAHTOB.

Bompocsl 1 TeMbl, OTBOAMMBIE HAa BBIMOJTHEHUE CAMOCTOSTEIBHOM PaOOThI MO IAUCIUIUIMHE, a
TaK)ke KPUTEPUU OLICHWBAHUSA 10 KaXJI0MY BUIY paboThI conepkarcs B paszaene 5 PIT/I.

MeTtoauyeckue ykazaHus AJsl 00y4alOIUXCS 110 OCBOEHUIO THCIUIIHHBI

Buj yueOHbIX 3aHATUI Opranu3anus AeATeNbHOCTU CTY/IEHTa

HpaRTn'{ecxoe HOCCHICHI/IG MPAKTUYCCKUX 3aHATHH  SIBISETCS HEJO0CTAaTOYHBIM

3aHsATHE YyCIOBHEM JUIsl YCIEUIHOIO YCBOEHHUS AMCHUIUIMHBL CTyaeHTy
HEO0OXOJIMMO CUCTEMATUYECKU paboTaTh ¢ Y4EOHONM M METOJUYECKON
JUTEPaTypoi, pPEKOMEH1yeMOi o KaXJI0MYy paszzneny

npenojaBaTesnieM, s BO3MOXXHOCTH  CAMOCTOATEIbHO  MEHATh
yCJIOBHE 3a/laud, MpH HEOOXOIUMOCTH COCTAaBJICHHS HOBBIX 3ajady.
HeoOxonuMo  mpoBepsiTb  TEPMUHBI, TOHATUS C  [IOMOIIBIO
SHUMKJIONENH, CJIOBapei, CIPaBOYHUKOB C  BBINMCHIBAHUEM
TOJIKOBaHUN B TeTpaab. O003HAUNUTH BOMPOCHI, TEPMHUHBI, MaTepHall,
KOTOPBIN BBI3BIBAET TPYJHOCTH, IOMETUTH U NOMBITATHCSI HAMTH OTBET
B PEKOMEHAYyeMOH nureparype. Ecnu caMocToATenbHO HE ynaercs
pa3o0parhkcsi B Marepuane, HE0OX0IUMO CPOPMYJIUPOBaTH BOIPOC U
3aJ1aTh MPEINO0IaBaTEI0 Ha KOHCYJIbTAlMHU, HA TPAKTHYECKOM 3aHSATHH.

IMucbmenHbIe 3HAaKOMCTBO C OCHOBHOW U JOMOJHUTEIBHOM JINTEPATypOM, BKIIOUas
JAOMAIIHHE  3aJaHMs | CIPABOYHBIC W3/IaHMS, 3apyOeKHbIE UCTOYHUKH, KOHCIIEKT OCHOBHBIX
(KOHCHEKT) MOJIOKCHUN, TEPMUHOB, CBEIEHUH, TpPeOYIOmUX 3allOMUHAHUS U

SIBISIONINXCS OCHOBOMOJararomuMu B 3Tor TeMe. CocTaBlieHHE
KOHCIIEKTOB 110 MPOYUTAHHBIM JIUTEPATYPHBIM UCTOUYHUKAM U JIP.

HpI/I IIOATOTOBKE K 3aHSTUIO H€06XOHI/IMO OpI/IeHTI/IPOBaTI)CSI Ha
PEKOMEHIyEMYIO JIUTEPATYPY.

HO Ka)K)IOfI N3 TEM MJIA CaAMOCTOSTCIIBHOI'O I/IBYIIGHI/IH, HpI/IBeJIeHHBIX B
pabodeii mporpamme, cieyeT cHadajga MpOYUTaTh PEKOMEHIOBAHHYIO
JTUTEpaTypy W TpPU HEOOXOJAUMOCTH COCTAaBUTH KPATKHH KOHCIIEKT
OCHOBHBIX  TOJOXKEHHWH, TEPMHUHOB, CBEIEHUH, TpeOyrommx
3aIIOMHUHAHUA U ABJIAOIINXCA OCHOBOIIOJIArarOIIInMu B 3TOI71 TEME.
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KonTpoabHasi padora | Llens KOHTpoIbHON pabOThI - MPOBEpKa Pa3BUTHUSI HABBIKOB, YCBOCHUS
(mucbMeHHAas) U 3aKpeIUICHUs] MaTepuaa, MoJayYeHHBIX IPU U3yYEHUHN AVCLUILINHBI.
Pabota BBINOJIHIETCA 1o UHIUBUAYAIbHBIM 3aJlaHUSAM
MAIlMHONUCHBIM WM  PYKONMCHBIM  TekcToM. Pabora  maer
BO3MOXXHOCTb YCTaHOBUTH CTEIEHb YCBOEHHUS MaTepuana U yMEHHUE
IPUMEHATh 3HaHUS, IOJTy4YE€HHbIE IPU N3YYEHUH JTUCIUILIMHEL. Pabora
CIOCOOCTBYET OBJIAZICHUIO MAaTepHajioM, TPUBUBACT HAaBBIKU B
CaMOCTOSITEJIbHOM PEIIEHUH MPAaKTUYECKUX BOIPOCOB M B pabore ¢
JINTEPATYPOIl.

3auer (yCTHBIIT) OrnieHka oTBeTa Ha 3a4€Te MPOBOAUTCS B COOTBETCTBUHM C [lonoxkennem
0 OaJIIIbHO - PEUTUHIOBOM cUcTeME OLIeHKH 3HaHui cryneHToB COI'Y.

8. Ouenounble cpencTBa AJIsl TEKYLIEr0 KOHTPOJIS ycIieBAeMOCTH, pPy0esKHOl aTTecTanuy u
NPOMEKYTOYHOM aTTeCTALMH 110 HTOraM OCBOEHHUS! M CLHUIIMHBI.

g mpoBeneHuss TEKYLIEro M HUTOTOBOIO KOHTPOJISI HCIOJIB3YIOTCS CIENYIOIIHAE OLICHOYHBIE
CpeACTBa: OTBEThl Ha BOINPOCHl (KOJJIOKBHUYMBI), MOATOTOBKAa W BBINOJIHEHUE J1a0OPaTOPHBIX pPadoT,
MUCbMEHHBIE JOMAILIHUE 3aJJaHMsI [10 BOIPOCAM, TECTOBbIE 33aJJaHUsl, TUCbMEHHbIE KOHTPOJIbHbBIE Pa0OTHI.

Buabl koHTpOJIS.

Pabouas nmporpamma npeanonaraet TeKyIuid ¥ NPOMEKYTOUHBIH KOHTPOJIb 3HAHUM.

Texywjuit KOHmMpO1b — STO HENIPEPBIBHO OCYLIECTBIISIEMBIM MOHUTOPHUHT YPOBHS YCBOCHUS 3HAHUN
u (popmHpoBaHMsS YMEHUN W HaBBIKOB B TEUEHHE CeMecTpa WM y4eOHOro rojaa. Tekylmuid KOHTPOJb
3HaHUH, YMEHUN U HaBBIKOB CTYJEHTOB OCYIIECTBISIETCS B XOJ€ Y4eOHBIX (ayJUTOPHBIX) 3aHATHUH,
MIPOBOJMMBIX IO pacnucaHuo. dopmMamMu TEKyLIEro KOHTPOJIS BBICTYIAIOT OMNPOCHI HA MPAKTUYECKUX
3aHATHUAX, a TakKe KOpoTkHue (10 15 MuMH.) 3a7aHusi, BBIIOJHAEMBIE CTYy/JE€HTaMU B Hauaje 3aHATHS C
LEJIBIO TIPOBEPKU HAIMYMS 3HAHUH, HEOOXOIUMBIX JJIsl YCBOSHMsS HOBOTO Marepuajia WIM B KOHLE Ui
BBISICHEHUS CTEIIEHU YCBOEHUS U3JI0KEHHOI0 MaTrepHala.

PyGexHBIIl KOHTPOJIb OCYILIECTBIAETCS MO Oojiee WM MEHEee CaMOCTOSTENbHBIM pas3jienaMm —
y4eOHBIM MOAYJSIM Kypca W HIPOBOAMTCA MO OKOHYAHHWM HM3YyUYEHMs MaTepuana MOJIyJs B 3apaHee
YCTaHOBJIEHHOE BpeMms. PyOexHbIi KOHTPOJIb HMPOBOJAUTCS C IIEJIBIO OIpPENEIeHUs KadecTBa YCBOCHMSI
MaTepuana ydeOHOro MoAyisi B IiesioM. B TeueHue cemecTpa NMpOBOAMTCA [Ba TaKUX KOHTPOJIBHBIX
MEpONpUATHS IO TpaduKy.

®dopma NpoBEAEHNS NTOTOBOIO dK3aMeHa(3aueTa) — ycTHas. Pe3ynpTupyromas 3K3aMeHalliOHHAsI
olLieHKa omnpenensercs B cootrBeTcTBUU ¢ [Tonoxennem COI'Y o 6ayuibHO-pEHTHHTOBOM CHCTEME OLIEHKH
3HaHUH CTYJEHTOB.
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BAJUIBHAS CTPYKTYPA OLHEHKMU.

MuH. Makec.
KOJI-BO KOJI-BO
dopmMa KOHTPOJIA
0aJ1J10B 0a/1J1I0B
Texywias oyenka cTyJeHTA B TeUeHUE 1-8 HepeIN COCTOUT U3: 0 25
e BrINoHEHHE MMCHhbMEHHBIX JIOMAIIHUX 3aJaHui 110 TEMaM 3aHATHN U
CaMOCTOSITENbHOU paboThI (KoHCTIekToB) — 10 6
e [loaroroBka v OTBETHI Ha MPAKTHYCSCKUX 3aHATUAX (KOJUIOKBHYMBI) —
150
1-a pybescnaa nucomennan KOHmMpoAbHAA paboma 0 25
Texywan ouenxa ctyneHra B teuenue 10-17 Hereau coCTOUT H3: 0 25
e  BrINoHEHHE MUChbMEHHBIX JIOMAIIIHUX 3aJaHui 110 TeMaM 3aHATHN U
CaMOCTOSITeIbHON paboThl (KOHCTIEKTOB) — 10 ©
e [loaroroBka v OTBETHI Ha MPAKTUYECKUX 3aHATUAX (KOJUIOKBUYMBI) —
1506
2-3 pybercHas nucbMeHHAA KOHMPOIbHAA padboma 0 o5
Hmozo
0 100

8.1. [IpakTnyeckune (ceMMHAPCKNE) 3aHSTUS

[IpakTUdeckue 3aHATHS IPU3BAHBI HAYYHUTH CTYJEHTA CAMOCTOSTEIBHO U3y4aTh M aHATH3UPOBATH
yueOHBbII MaTepual.

[lenbto ceMUHapOB Ui CTYACHTOB SIBJsETCS: 1) 3HAKOMCTBO ¢ 0a30BBIMH MOHSTHUSIMHU Kypca; 2)
pUOOpETEeHNE HABBIKOB aHalIM3a Y4eOHOro marepuana; 3) BbIpabOTKa YMEHHUS CaMOCTOSITENIbHO U
KPUTHYECKH TOAXOIUTH K U3ydaeMoMy MaTepuaiy; 4) ¢opMHUpOBaHNE HABBIKOB YCTHOTO BBICTYIUICHUS U
y4JacTus B AUCKYCCHSX; 5) MOATOTOBKA U 3alUTa pedepaToB M0 U3y4aeMbIM TEMaM.

IIIxama UTOTOBOM aKaAEeMHYECKON yCIeBacMOCTH CTYACHTOB IO AUCHHUIIINHE

Cucrema ouenox COI'Y
Dopma Cymma Haszpanue
KOHTPOJISA 0a/1710B
86 - 100 OTIIMYHO
71-85 XOpOIIO
DK3aMeH
56-70 YJIOBJIETBOPUTEIIHHO
0-55 HeynoBieTBopUTENHHO
JauéT 56-100 3auTeHo
© 0-55 Hesaureno
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IIpumepHbIe 6MJIETHI O JMCUUILIHHE
«PeieHre 0JIMMIIMATHBIX 327124 10 (PU3HKE»

MuHuCTepCTBO HAYKH U Bbicuiero o0pasoBanus Poccuiickoii ®@enepannu
DenepanbHOE TOCYyIapCTBEHHOE OIOKETHOE 00pa30BaTeNIbHOE YIPEXKICHHE BBICIIEro 00pa3oBaHUs
«CeBepo-OceTHHCKHI ToCyIapCTBeHHBIN yHUBepcuTeT nMeHH Kocrta JleBanoBuya Xeraryposa»
KA®EIPA ®U3MKNU U ACTPOHOMUN
3a4eT 0 JUCHUIUIHHE «PelleHne oIMMINaIHbIX 33134 0 QU3HKe»
Hamnpasnenue noarotosku 6akanaspuata 44.03.05 INenarorndeckoe obpa3oBanue (C AByMs IPOGHISIMU MOATOTOBKH),
2 cemecTp

BUJIET Ne 1

1. B moCTOSSHHOM OJTHOPOJIHOM MarHMTHOM IToJie ¢ uHaykIiuen B=0,2 Tn HaxoauTcs nmpsiMOyroibHas
MIPOBOJIOYHAsl paMKa, ClelaHHas W3 MPOBOJOKM JUIMHON 88 cM, MO KOTOpPOH MpOIMyCKaroT TOK
cuinoil [=20 MA. Kakoe MakcUMallbHOE 3HAUEHUE MOXKET UMETh ACHCTBYIOIIMM Ha 3Ty paMKy
MoMmeHT cuit Ammepa? (15 6amioB)

2. Tloe3n, moabesskasi K CTAHIIMU CO CKOPOCTBIO 72 KM/4, HAaUWHAET TOPMO3UTh. KakoBo HanMeHblee
BpeMsl TOPMOXKEHHs I0Oe37a A0 IOJHOM OCTAaHOBKM, O€30macHoe A CIMLIMX I[acCakKupoB
(maccaxupsl He Tanatot ¢ monok)? Kosdhdumument tperns o monku 0,2. (15 6amios)

3. ABromMoOMIb Maccoii 2 T, Tporaschk ¢ Mecta, npomren myth 100 m 3a 10 ¢. Haiitu cuny Tsaru. (20
OaJIoB)

3aB. kadenpoit Typues A.M.

MuHuCTEePCTBO HAYKH H Bbicuiero oopasoBanus Poccuiickoii @egepauuu
DenepanbHOE TOCYIAPCTBEHHOE OI0KETHOE 00pa30BaTeNbHOE YIPEKICHUE BBICIIET0 00pa30BaHUs
«CeBepo-OceTHHCKHI TOCyIapCTBeHHBIN yHHBepcuTeT nMeHn Kocrta JleBanoBuda Xeraryposa»
KA®EIPA ®U3MKU U ACTPOHOMUN
3a4eT MO JUCHUILINHE «PelleHne oMMMIuaaHbIX 3a1a4 Mo GpHu3nKe»
Hampasnenune noarotoku 6akanaspuata 44.03.05 ITenarornueckoe o6pazoBanue (C ABYMs IPOQHIIMH HOATOTOBKH),
2 cemecTp

BUJIET Ne 2

1. Bpycok Maccoii 50 Kr nmpmwKuMaeTcs K BepTHKaNbHOU cteHke ¢ cumoit 100 H. Kakas cuma
Heo0XouMa, 4TOOBl PABHOMEPHO MOJHUMATh Opycok BBepx? KoadduiueHT Tpenus Mexay
TesioM U cteHol pased 0,3. (15 6annos)

2. Uepe3 CKOIBKO CEKyH]I TelO0, OpOIIEHHOE BEPTUKAIBHO BBEPX CO CKOPOCThIO 44,8 M/c, ynao
Ha 3eMJI0, €CJIM CHJjla COIPOTHBIICHUS BO3AyXa HE 3aBHCENIa OT CKOPOCTU M COCTaBIsIa B
cpeaneM 1/7 wacte cuibl Tshkectu? (15 6amios)

3. Tpomneiidyc, Mmacca koToporo 12 T, Tporasich ¢ MeCTa, 332 5 ¢ IPOXOIUT IO TOPU30HTAIELHOMY
nyTH paccrosnue B 10 M. OnpenennTs CHITy TSATH, pa3BUBAEMYIO JIBUraTeNleM, €CIM CHJla
compotuenenus 2,4 kH. (20 6aiioB)

3aB. kadeapoi Typues A.M.
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8.2. TectoBble 3aganus. Kpurepuu ¢popMupoBaHusi OlleHOK.

[TpoBeneHMe pyOEKHBIX KOHTPOJIBHBIX padOT U (HOPMHPOBAHHME OLIEHOK MO TECTOBBIM 3aaHUSM
MPOBOAUTCS B cCOOTBETCTBHH ¢ [lonokennem o 6amibsHO-pedTuHroBoit cucreme COI'Y.

IIpumepbI TeCTOBBIX 32IaHUI 1JI KOHTPOJISI 3HAHW, IOATOTOBKHU
K PYyOe:KHBbIM aTTeCTAUSAM.

CHapsiz, IeTAIIHA CO CKOPOCTBIO Ve, PA3PHIBACTCA B TIOJIETE HA JIBa OJMHAKOBBIX OCKOJIKA. OTpeennTh
MaKCHMaIbHBIN YTOJI MEXIy BEKTOPOM CKOPOCTH OJHOTO M3 OCKOJIKOB M BEKTOPOM CKOpocTH cHapsana. [Ipu
pas3phIBe MOKOSIIEroCs CHApsia CKOPOCTh OCKOIKOB Voex=Ven/ 2.

15

+30

45

29

Hampspxenue mexny Toukamu A 1 B B cxeme, nmpuBeneHHoI Ha pucyHke, papHo U = 10B, conpoTtuBnenue
pesucropoB R1 =5 Om, R2 =20 Om, R3 = 10 Om u R4 = 6 Om. Haiinute cuy Toka, MPOTEKAIOMIETO Yepe3 pe3UcTop

A B

(i

0,5
+0,2
2

15
15

R>.

[Tpu onpenenéHHBIX YCIOBUAX BOIY MOXKHO OXJIATUTH 70 TemnepaTypsl Hibke 0 °C. Takast ®KUIKOCTh Ha3bIBAETCS
nepeoxyaxaeHHoH. B 250 r mepeoxmaKAeHHO# BOBI OITyIIEH KPUCTALIHK JIb/Ia, B PE3yJIbTaTe Yero 00pa3oBaioch
15 r npna. KakoBa Obuta HavanpHas Temreparypa? Y aeiabHasi TEIUIOEMKOCTD BOJBI Cuonn= 4,2% 10% Jx/xr-K,
yAeIbHas TeTTIOEMKOCTD JIBAA Crppa= 2,1x10° JIx/kr-K, yaeapHasl TEeIUIoTa IIaBICHUs Jibja A= 3,3x 10° JIx/kr.
+-4,86

5,66

-5,66

4,86

3a siucoi, OeryIien mpsIMOJIMHEHHO W PaBHOMEPHO €O CKOPOocThio V1=10 M/c, rOHUTCS coOaKa ¢ MOCTOSHHOM 110
MOJYIII0 CKOpOCThio V=15 Mm/c. BekTop ckopocTH coOaku Bce BpeMsl HAIlpaBlieH Ha JIUCy. B HEKOTOpBI MOMEHT
BPEMEHH HaIPaBIIEHUE BEKTOPA CKOPOCTH COOaKH MEPIICHANKYJIISIPHO HAMPABICHUIO BEKTOPa CKOPOCTH JIHCHI, a

paccrostaue Mexxry auMu S0 M. Onpeaenure yeckopeHrne co0aku B 3TOT MOMEHT BPEMEHH.
4

+3

15

7

Jlexxamasi Ha TOPU30HTANBHO YCTAHOBJICHHBIX MPY)KMHHBIX BECax 3Mesl JUIMHOW 2 M HAUWHAET ITOJHUMATHCS
BEPTUKAIBHO BBEPX cO ckopocThio 0,8 M/c. UTo CTaHyT MOKA3bIBaTh BECHI, ECITH OHH NIEPBOHAYATIBHO MMOKA3bIBAIN O
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Kr?
6
+6,2
6,7
23

B pryrHoM Tepmomerpe Papenreiita remnepatypa tasaus abaa (0°C) pasua 32°F,
a remneparypa kuneHus Boasl (100°C) paBua 212°F. MaTepBan Mexy STUMU
TeMIiepatypamu passeneH He Ha 100 gacrei, kak B Tepmometpe Llenpcus, a Ha 180
gactei. KakoBa HOpMabpHas TeMmeparypa genoBedeckoro tena 36,6°C mo
@apenreiity? (10 6anm0B)

99

+97,88 °F

111,12

36,7

ITo mauTte BBICOTOM 5 METPOB Hayaja MOJ3TH CHU3Y BBEPX C MOCTOSIHHOU MO
MOJYJII0 CKOPOCTBIO I'yCEHUIIA. 3a Ka)K/blil yac OHA CHaYaja OJHUMAETCs Ha JBa
MeETpa, a 3aTeM OIlycKaeTcsa Ha MeTp. Uepes Kakoe BpeMst OHA TOCTUTHET
BEpPUINHBI?

+3 gaca 40 MuUHYT

3 yaca 50 MuHyT

3 yaca 10 MunyT

2 yaca
IMoka3aTesu ¥ KPUTEPUHM OLICHUBAHMSI KOMIIETEHIMA HA PA3JIMYHBIX 3TANAX UX
(popMupoBanus, onvMcanne MWKAJ OCHUBAHUS
YpoBenb chopMUPOBAHHOCTH KOMIIETEHIM I
«MuHIMAJIbHBIA «MHHAMAJILHBIH «CpenHuii ypoBeHb» «BbICOKMH ypPOBeHb»
YPOBeHb YPOBEeHb)» (71-85 6ansioB) (86-100 6as;10B)
He JIOCTUTHYT» (56-70 6an10B)

(MeHee 55 0a/110B)

Komnemenyuu ne Komnemenyuu Komnemenyuu Komnemenyuu
chopmuposanvi. cchopmuposanvi. chopmuposanivi. chopmuposanbi.
3HaHusag  OTCYTCTBYIOT, | ChopMupoBaHEI 3HaHUS oOmmvpHbIe, | 3HaHUS TBEpJbIE,

YMEHHS ¥ HaBbIKH He | 0a30BbIe CTPYKTYPBI | CHCTEMHBIE, apryMEeHTHPOBaHHbIE,
c(hopMHUPOBaHHI. 3HAHUH. YMmenus HOCSIT | BCECTOPOHHHUE.
YMeHus GpparMeHTapHbl | peNpOAYKTUBHBIH YMmenus YCIIEUITHO
u HOCST | XapakTep, MIPUMEHSIOTCS K
PENPOAYKTUBHBIH MIPUMEHSFOTCS K | PEIICHUIO KaK THUIOBBIX,
xXapakrep. PEIIeHUI0 TUTIOBBIX | TAK W HECTAaHAAPTHBIX
HemoHcTpupyetcs 3a7laHUM. TBOPUYECKUX 3aJlaHUM.
HU3KHAN YpOBeHb | JleMoHCTpupyeTCs JeMoHncTpupyercs
CaMOCTOSITETLHOCTH JIOCTATOYHBI YPOBEHb | BHICOKHI YpOBEHB
MIPAKTHUYECKOTO HABBIKA. | CAMOCTOATEIBHOCTH CaMOCTOSITEIILHOCTH,
YCTOHYHUBOTO BBICOKAsl aJalTUBHOCTh
MIPAKTUYECKOTO HABBIKA. | MPAKTHYECKOTO HABBIKA
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Onucanue Kpure

HEB OIICHUBAHUS

OOyuaromuiics Ob6yuarommuiics Ob6yuarommuiics Obyuarommuiics
JIEMOHCTPHUPYET: JEMOHCTPHUPYET: JEMOHCTPHUPYET: JIEMOHCTPHPYET:
- CYIIECTBEHHBIC | - 3HaHUS | - 3HAHWE W MOHWMAaHUE | - riryOoKkwue,
npoOenbl B 3HAHWSAX | TEOPETUUESCKOTO OCHOBHBIX  BOIPOCOB | BCECTOPOHHUE "
yueOHOro MaTepHaa; MaTepHana,; KOHTPOJIHPYEMOTO apryMEHTHPOBAHHBIC
- JIOMTYCKAIOTCS | - HEIMOJIHbIC OTBETHI HA | 00beMa MPOTPAMMHOTO | 3HAHHS MPOTrPAMMHOTO
MPUHIMITHATIEHBIE OCHOBHBIC BOMPOCHI, | MaTepHaa; MaTepuana;
OIIHOKK MPH OTBETE HA | OMIMOKK B OTBETE, | -  TBEpAbIC  3HAHHS | - TIOJTHOE TOHUMaHHE
OCHOBHBIC  BOIIPOCHI, | HEJOCTATOUHOE TEOPETUIECKOTO CYIIHOCTH "
OTCYTCTBYET 3HAHWE U | MOHMMAaHWE CYN[HOCTH | MaTepuaa. B3aNMOCBSI3U
MOHUMaHHWE OCHOBHBIX | M3JIaraéMbIX BOMPOCOB; | -CIIOCOOHOCTH paccMaTpUBaeMBbIX
TIOHSATHI U KATErOpui; | -  HEYBEPCHHbIC W | YCTAHABJIUBAThH U | MPOLECCOB W SIBJICHUM,
-HENIOHUMAaHNe HETOYHBIC OTBETHl HAa | OOBACHSITH CBAI3b | TOYHOE 3HaHUC
CYITHOCTH JOIMIOJITHUTCIIbHBIC NpaKTUKU W TCOPHHU, | OCHOBHBIX HOHATHI B
JIOTIOJTHUTETEHBIX BOTIPOCHI; BBISIBIISITH paMKax — 00CYyXIaeMbIX
BOMPOCOB B  paMKax | - HEJIOCTATOYHOE | TIPOTUBOPEUUS, 3aJIaHU;
3aJlaHui; BJIaJICHUE JINTEPATYPOH, | MPoOIeMbI u|- CIIOCOOHOCTH
- OTCYTCTBHUC YMCHUA peKOMeHI[OBaHHOI\/'I TCHACHIIUU PA3BUTHUSA, YCTaHaBJIUBATh u
BBIMOJTHSATH MPOTPaMMOi - MPaBUJIbHBIC U | OOBSACHSITH CBS3b
MPAKTUYCCKUEC 3aJaHusd, | AUCHUIIIIMHEBI] KOHKPCTHLIC, 663 IMPAKTHUKU U TCOPHUHU,
MPETYCMOTPEHHBIE - yMeHue 0e3 TpyObIX | rpyObIX OIMUO0K, | - JIOTUYECKH
pOrpaMMoin OmMUOO0K pemarh | OTBETHI Ha | MOCTeOBATENbHbIE,
JUCTIUTUTAHBI; MPAKTUYECKUE 3aJaHMsl, | MOCTABICHHBIC coJiepKaTeNbHbIC,
- OTCYTCTBHE | KOTOpPbIC CIIEZlyeT | BOMPOCHI; KOHKPETHBIE 1%
TOTOBHOCTHU BBITIIOJITHUTH. = YMCHHE peuiaTh | UCUCPIILIBAKOIINEC
(cocoOHOCTH) K MPAKTUYECKUE 3aJIaHMs, | OTBEThI HA BCE 3a/1aHUs,
JTUCKYCCHH W HHU3KYIO KOTOPBIE crenyer | a TaKKe
CTCIICHb KOHTAKTHOCTH. BBIIIOJTHHUTD, JOITIOJIHUTCIIBbHBIC
- BJIQJICHHE OCHOBHOM | BOMPOCHI DK3aMEHATOPA;
JIUTEPATyPOH, - yMeHHWe  pelaTh
PEKOMEHIOBAaHHOM MPaKTHIECKUE 3a1aHHS;
MPOTrpaMMOit - cBOOOIHOE
JUCIUTUTAHBI; HCTIOJIb30BaHKe B
- HAJIMYKE COOCTBCHHOM | OTBETaX Ha BOIPOCHI
000CHOBaHHOH MaTepHajoB
MO3UIINU Mo | PEKOMEHJOBAHHOMN
00CyKaeMbIM OCHOBHOI u
BOIIPOCaM. JIOTIOJTHUTEIbHOM
Bo3amorxHbI JTUTEPATYPHI.
HE3HAYUTEITbHBIC
OTOBOPKH u
HETOYHOCTH B
PACKpPBITHU  OTJCIBHBIX
MOJIO)KEHUH  BOIIPOCOB,
IIPUCYTCTBYET
HEYBEPEHHOCTh B
OTBETax.
Ouenka Ouenka Ouenka Ouenka
«HEY/IOBJIETBOPUTEJIb | «Y/JOBJIETBOPHUTEIHHO | «XOPOIIO» / «3a4TEHO» «OTJIMYHOY /
HO» /He 3aYTeHO0 » [ «3a4TEHO» «3a4YTEHO»
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9. Y4eOHO-MeTOaAMYECKOE M HH(POPMALIMOHHOE OOecneuyeHUue TUCIMIIMHBI (MOILYJIs1)

1. bakanuna JLII. u np. CoopHuk 3anad no ¢usuke (mon penakuueir Kozena C.M.).
M. Hayxka 1975.

2. bakanuna JLII. u np. COopHuK 3amad mo ¢usmke: Yued. mocodue s yriayol.
n3yd. pusuku B 10-11 k1. M.: [Ipocsemenue, 1995.

3. [IeBmor B.A. 3agaun j1s MOATOTOBKM K oyiuMiiuaiaM 1o ¢usuke B 10-11 kmaccax.
DnekTpocTaTuka. - Bonrorpaa: Yuutens, 2004.

4, [lleBoB B.A. 3agaum 11 HOArOTOBKU K onuMiuanaM mo ¢usuke. 10-11 xmaccer
(Onextpomarnetusm). - Bonrorpan: Yuurens, 2003.

S. TpybeukoBa C.B. ®usuxa. Bonpockl - orBersl. 3amaum - pewenus. Y. 1,2,3.
Mexanuka. - M.: DUSMATIINIT, 2003. - 352c.

6. Tpy6enkoBa C.B. ®usuka. Borpocs! - orBeTsl. 3amaun - pemieHusi. Y.4. OCHOBBI
MOJIEKYJISIpHOH (hr3uku U TepMoguHaMuku. - M.: DU3MATIINUT, 2004. - 128c.

7. TpybeukoBa C.B. ®usuka. Bompocel - orBerbl. 3agaun - pemeHus. 4.4,5.
OnexTpuuecTBO U Maruetusm. - M.: ®UIMATIIUT, 2004. - 304c.

8. I'ensprar U.M., I'ennenmreitn JI.O., Kupuk JI.A. 1001 3amau mo ¢usuke c
OTBETaMH, yKa3zaHUsMHU, pemeHusmu. M. «nekcy. - 2005. - 351c.

9. banam B.A. 3amaun no ¢usuke u meroasl ux pemienus: [locoOue ans yuurens. -
M.: IIpocemienue, 1983. - 432c¢.

10. Koctko O.K. Drnextpomaruutheie konebanusi. Onrtuka. - M.: «Jluct», -1998. -
220c.

11. Tapacos JI.B., TapacoBa A.H. Bonpocs! u 3agaun no ¢usuke. - Briciias mkona. -
1968. - 239c.

12. by3znun A.M. u np. Pa3 3agada, n1Ba 3amaya. M. Hayka. 1990.

13. by3znun A.W. u np. 3agaun MmockoBckux pusndeckux onumnuaa. M. Hayka 1988.

14. CnoGoneuxuit M.I1., Opnos B.A. Bcecoro3nsle onumnuansl no ¢usuke. M.
IIpoceemienue 1982.

15. Bceepoccuiickue onummnuaasl no gusnke (non pepakuueit Kozena C.M.) M. 1997.

16. Kabapaua O.®., OpnoB B.A. MexayHapoaHble (HU3UYECKUE OJUMIIHA/IBI
mkosbHUKOB. M. Hayka 1985.

17. CaBun A.IL u np. ®u3uko-mMareMarnueckue onuMmnuaapl. M. 3aanue 1977.

18. byxosues b.b. u np. CoopHuK 3a1au o nemeHTapHoi ¢usuke. M. Hayka 1987.

19. Cno6oneuxwnii N.I., AcnamazoB JL.I'. 3agauu no ¢pusuxe. M. Hayka 1980.

20. Bopobser U.U. u ap. 3amaun no ¢usuke (mon penakuueit CaBuenko). M. Hayka
1988.

21. CrenanoBa ['.H. COopauk BompocoB u 3amad mo ¢usuke. - M.: IIpocsemenne,
1995.

22. Bropas CopocoBckast onuMnuana MmKOJIBHUKOB 1995-1996. 3amaun n pemenus. -
M.: MIITHMO, 1996.

23. [leBioB B.A. Pemenue 3amau no ¢usuke: MonekynspHas ¢usuka. TeroBsle

aBiieHus. OCHOBBI 3nekTpoauHamuku: [{nsg ywammxcs 10 kI M mocTynarommx B BY3blL -
Bonrorpan: Huxne-Bomxckoe kH. n3n-so, 1997.

24, [leBioB B.A. Pemenue 3agau no ¢usuke: DneKTpoMarHeTu3M. MexaHU4yeckue U
JJIEKTpUUECKUe KosieOaHus. MexaHuWdeckue U DJIeKTpUYecKHe BOJHBL. ['eomerpuueckas u
BOoJIHOBas ontuka. KBantoBas ontuka. CtpoeHue aroma. @usnka aromMHoro siapa: /st yuammxcs
11 kitaccoB, MOCTYMAOIIKX B BY3bI U sl camMmooOpa3zoBanus. - Boirorpaa: Hukne-Bomkckoe KH.
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n3a-8o, 1999.

B) NporpamMMHoe odecnieuenune u UurepHeT-pecypcsli:
OObecrieueH AOCTYNl K COBPEMEHHBIM MPOQECCHOHATBHBIM 0a3aM JTaHHBIX, WHPOPMAIIMOHHBIM
CIIPaBOYHBIM U TIOMCKOBBIM cucTemMaM (bubaunorexka COI'Y):

1. DnekrponHas oubauoreka auccepramuu u aBropedeparos PI'b (OB/1 PI'B) (https://dvs.rsl.ru).
2. OBC «YuuBepcurerckas oubimoreka online» (https://biblioclub.ru).
3. OBC «Hayunas snektponnas 6ubnuoreka eLibrary.ru» (http://elibrary.ru.)
4. VYuuBepcambHas 0a3 mganHbix East View (https://dlib.eastview.com). Jlorun: Khetagurov;
[Maposs: Khetagurov
5. OBC «KoucyabTant cryaenta». http://www.studentlibrary.ru
6. ObC «OpaiiT» - oOpa3oBaTenbHas cpela, BKIIOYAIOIIAs BUPTYaJIbHBIM YMTaIbHBIA 3all
y4eOHUKOB M Y4eOHBIX MOCOOMH OT aBTOPOB M3 BEAYIIHMX BY30B POCCHH 10 BCeM HAINpaBIICHUSM U
crrenranbHocTaM (Www.biblio-online.ru)
7. Nnadopmarnmonno-npaBoBoii moprain «I apant» (http://www.garant.ru/ ).
8. CripaBouHast mpaBoBas cucteMa Koncynprant ILmoc (http://www.consultant.ru/ ).

CocTaB JIMIEH3MOHHOTO M CBOOOIHO PACTIPOCTPAHAEMOr0 MPOrPAMMHOT0
o0ecrnevyeHusl, B TOM YHCJIe 0T€4eCTBEHHOI0 IPOU3BOICTBA

Ne i/l HaumenoBanue Ne norosopa (J1uneH3ust)
Windows 7 Professional Ne 4100072800 Microsoft Products (MPSA) ot
L 04.2016 .
5 Office Standard 2016 Ne 4100072800 Microsoft Products (MPSA) ot
' 04.2016 .
AHTUBHpYCHOE Nel7E0-180222-130819-587-185 ot 26.02. 2018 no
3. nporpamMmmHoe obecrieuenue | 14.03.2019 r, nponnena no 2021 r.
KasperksyTotalSecurity
[Tporpamma anst O9BM «bank | Pazpabotka cory CBuzeTeNnbCeTBO 0
4 BOIIPOCOB JUIsI KOHTPOJIS rOCy/IapCTBEHHOW PETUCTPAllMM TMPOTPAMMBI IS
' 3HAHUI OBM Ne2015611829 ot 06.02.2015 r. (6eccpouHo)
CiscoWebex- Cuctema | OOO AiicrexaoroBop Ne J183-2020 ot 10.08.2020-
5. IIPOBEJCHUS BEOMHAPOB. 10.08.2021 r.
CucreMa IIOMCKa TEKCTOBBIX | Ne795 oT 26.12.2020 (meiicTBUTENCH o
6. 3aMMCTBOBaHU I 30.12.2021r) ¢ 3AO «Antu-Ilnaruar»
«Antunnaruar.BY3»
[Tporpammuoe obGecnieuenue | CBoboaHOE IpOTrpaMMHOE obecrieyeHue
ISt penaxtupopanus | (6eccpouHo)
7. XHUMHUYECKHX ¢popmyn ISis
Draw
Cucrema tectupoBanus | Ne4d68  or  03.12.2013 NIl Cynrarynun
8. Sunrav WEB Class P.T.(Geccpouno)

25


https://dvs.rsl.ru/
https://biblioclub.ru/
http://elibrary.ru/
https://dlib.eastview.com/
http://www.studentlibrary.ru/
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DjekTpoHHas OUOIMOTEKA https://dvs.rsl.ru

1. JUCCEPTAIlUU U aBTOpedepaToB TpeOyercst peructpanus B OMOIUOTEKE
PI'B(OB/] PI'B) cory
ObC"YHuBepcurerckas Oubnmoreka | https://biblioclub.ru
2 ONLINE" Tpebyercss peructpauuss B OuOIHOTEKE
cory
3BC «Hay4nas anektponHas | http://elibrary.ru.
3. oubmmoreka eLibrary.ru» TpebOyercss peructpamusi B OHOIHOTEKE
cory

VuuBepcanbHas 06a3 manneix East | https://dlib.eastview.com
4. | View

Jlorun: Khetagurov; [Tapomns: Khetagurov

OBC  «KoncympranT  cryaeHrtay | http://www.studentlibrary.ru
Crynendeckas anekTpoHHas | TpeOyercss peructpauuss B OuOnmoreke
Ooubmuoreka mo wmeaunuHckomy u | COI'Y

(dapmaneBTHYECKOMY 00pa30BaHUIO,
a TaK)Ke M0 €CTeCTBEHHBIM M TOYHBIM
HayKaM B II€JIOM.

OBbC «lOpaiit» - oOpaszoBarenbHas | Www.biblio-online.ru

cpena, BKIIOYArOlas BUPTyaibHbIN | TpeOyerca perucrpanuss B OubOIMOTEKE
yuTaTbHBIN  3a1  yyeOnumkoB u | COI'Y

6. | yueOHBIX mocoOuii OT aBTOPOB W3
BeAylIux By30B Poccuum 1o Bcem
HAaIpaBJICHUSM U CIIEIUATBHOCTIM

10. MaTepuajibHO-TeXHHYeCKoOe o0ecnevyeHne TUCIUIIIMHBI (MOTYJI51)

YueOHble ayIMTOPHHU VISl IPOBeCHUs 3AHATHH JEeKIMOHHOI0 THIIA, CEMHUHAPCKOI0 THIIA,
KYPCOBOI0 NMPOEKTHPOBAHUSA (BBIMOJHEHHS KYPCOBBIX pPadoT), rPyNNoOBBIX U MHIAMBHIYAJbHbBIX
KOHCYJIbTALMIA, TEKYLIero KOHTPOJIS M MPOMEeKYTOUYHOH aTTeCTAlMH, 4 TAKKe CaMOCTOATEIbHO
PatoThl 00y4YAIOIIMXCHA: TPENOJABATEIBCKUI CTON; CTYJ; CTOJIBI OOYYaroIIUXcs; CTYNbs; Kadempa;
KJIaCCHAs JI0CKa.

Oo6opynoBanue: MurepaktuBHas gocka Smart Board — 1 mr; Pabouas cranums RU Ergo Home 123/
Keyboard USB/mouse optical USB/400 W 17 — 1 wT. ¢ mporpaMHbIM o0ecriedeHreM, BBIXOJOM B CETh
NHTepHeT ®W JOCTYIIOM B DJIJIEKTpoHHYIO oOpasoBarenbHyto cpexy COI'Y. Ilpoekmnumonnoe
MyJIbTUMEANIHOE 00OpyAoBaHUE (MynbTUMeNUiHBIA mpoekTop Optoma Dx 327 ¢ moTono4HbIM
kperieHneM-kponmmreitH Kromax PROJETOR-10 mnst mpoektropoB 3 cr. HakioH; Dkxpan DINON
Manual 180x180 MW- 1 mT.
IMporpammuoe odecnieuenue: Microsoft Windows 7 Professional; Microsoft Office Standard 2016; 7-
zip; WIinRAR; Adobe Acrobat Reader; STDU Viewer; Mozilla Firefox; Google Chrome; Kaspersky
Free (Cob6onnoe I10); Cucrema tectupoBanus Sunrav WEB Class (beccpounoe I10); TIporpammuoe
obecrieueHne Uil pegakTupoBaHus xumudeckux (opmyn Isis Draw (beccpounoe I10); Koncynerant
wioc; CucreMa mHoucKa TEKCTOBBIX 3auMMCTBOBaHUN «AHTHIUIaruat.BY3y»; [Iporpamma ans OBM
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«bank BompocoB st KOHTpOJs 3HaHWid»; ['apant; Cisco Webex; AeMOHCTpalMOHHbIE M Y4eOHO-
HaIJISIHBIE TTOCOOUS (BUICOTIPE3EHTAITHSA).

a) AyautopHblii poHx:

1. JleknnonHas ayauropus ;

2. Y4eOHble puznveckue JadopaTopun:

2.1. JlaGopaTopusi MEXaHUKH ;

2.2. JlaGopaTopusi MOJIeKYJISIpPHOI PU3NKHY ;

2.3. JlaGopaTopus 3JIeKTPOMarHeTusMa;

2.4. JlaGopaTopusi ONITHKH M KBAHTOBOI (PU3UKM;

OobopynoBanue: Pabouas crannus: RU Ergo Home 123 —1mr., MonuTtop Asus VB 172 TN (Core 2 Duo
E 4700/2 GB DD) -lmr; Dxkpan- lmir; MyJILTHMe):[HHHHH npoektop Benq MX 501 — 1 mT. ¢
IpOrpaMMHBIM  OOECIIEYeHHEM, BBIXOJOM B ceTb VIHTepHET M JOCTYHOM B  3JIEKTPOHHYIO
nH(popManoHHO-00pa3oBaTenbHy0 cpeay COI'Y.

IIporpammuoe odecneuenue: Microsoft Windows 7 Professional; Microsoft Office Standard 2016; 7-
zip; WIinRAR; Adobe Acrobat Reader; STDU Viewer; Mozilla Firefox; Google Chrome; Kaspersky Free;
Cucrema tectupoBanus Sunrav WEB Class (bBeccpounoe I10); Ilporpammuoe obecrieueHue ist
penaktupoBanus xummdeckux Qopmyn Isis Draw (becruiatHoe I10); KoncynbTanT —IuTIOC;
JI€MOHCTPALIMOHHbIE U y4eOHO-HaTJIsAHbIe TOCOOUs (BUICOIIPE3CHTALIMS).

MPEToIaBaTeILCKUI CTOJ, CTYJI, CTOJIBI M CTYJIBS IJIsl 0OydJaronuxcs, kadeapa, KiaccHas JoCKa.
Oo0opynoBanmne: KoMmproTepel a1 KOMIIBIOTEPHOIO Kjacca B KOMILUIEKTE - C IIPOrpaMMHBIM
o0ecriedyeHneM, BBIXOAOM B CeThb VIHTEpHET M JOCTYIOM B DIIEKTPOHHYIO HWH(MOPMAIMOHHO-
obpazoBatenbsHyto cpeny COI'Y; uctrounuku 6ecnepedoitHoro nutanus, Ippon, KommyTaTop Ajs Kjacca
D-Link DGS-10240, uarepaktusnas gocka 78 (1702070/15112/11344/2+ npoextop Beno MX503.
IIporpammuoe odecneuenne: Microsoft Windows 7 Professional; Microsoft Office Standard 2016; 7-
zip; WIinRAR; Adobe Acrobat Reader; STDU Viewer; Mozilla Firefox; Google Chrome; Kaspersky
Free; Cucrema tectupoBanust Sunrav WEB Class (beccpounoe I10); IIporpammuoe obecrieuenue Juist
penaktupoBanus xumudeckux Gopmyn Isis Draw (beccpounoe I10); KoncympranT mmtoc; Cucrema
IIOMCKa TEKCTOBBIX 3aMMCTBOBaHUN «AHTHIUIaruat BY3»; IIporpamma ns 9BM «bank Bonpocos aiis
KoHTpoJsis 3HaHui»;, [apant; Cisco Webex; neMOHCTpallMOHHBIE W Y4YEOHO-HAIJISIIHBIE TOCOOUS
(BUIEOIIPE3EHTALIHS).

Bbubanorexa, B TOM 4mciie YMTAJBHBIA 3a: cronbl, cTyibs; [IK oOydarommuxcs, ¢ mporpaMHbIM
o0ecrieyeHneM, BBIXOJIOM B ceTb VHTEpHET M JOCTYNOM B 3JIEKTPOHHYIO O0Opa30oBaTEIbHYIO Cpedy
COrvy.

IIporpammuoe obecnieuenune: Microsoft Windows 7 Professional; Microsoft Office Standard 2016; 7-
zip; WIinRAR; Adobe Acrobat Reader; STDU Viewer; Mozilla Firefox; Google Chrome; Kaspersky
Free (CrobOoanoe I10);

OBbC «YuuBepcuterckas oudinoreka ONLINEy https://biblioclub.ru;

ObC «KoncynbranT cTymeHTa» http://www.studentlibrary.ru crynendeckas snekrpoHHass OHMOIHOTEKA
0 METUIIMHCKOMY U (hapMalleBTUUECKOMY 00pa30BaHUIO, a TAKXKE 110 €CTECTBEHHBIM M TOYHBIM HayKaM
B LIEJIOM;

OBbC «lOpaiiT» - oOpa3zoBaTenbHas Cpela, BKIIOYAONIAs BEPTYaJbHbIM YMTANbHBIM 327 y4eOHUKOB U
y4eOHBIX MOCOOMI OT aBTOPOB M3 BeAyIIUMX ByXoB Poccuu 1mo BceM HampaBiIeHUSM M CHEIMATbHOCTIAM
www.biblio-online.ru; remoHcTparMoHHbIE ¥ YYeOHO-HATIISIIHBIE TTOCOOHS (BUACONPE3CHTALINS).
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11. JInct oOHOBJIEHUSI/aAKTYya U3 AT

1. Hporpamma akryanuzupoBana (2018-2019 yuye6ublii ron).

1. AKTyanu3upoBaH CIIMCOK OCHOBHOM U JIONOJIHUTEIBHOM JTUTEPATYPHI.

2. AKXTyanu3upoBaH NEpeUYeHb JHULEH3UMOHHOIO U CBOOOAHO PAcIpOCTPaHIEMOr0 IPOrPaMMHOIO
obecnieucHusI.

3. BHeceHbl nomonHeHus B pasfen «MarepuanbHO-TEXHUYECKOe OOecleyeHne AUCLUILINHBI
(MomyIsT)».

4. YuteHbl u3MeHeHUs, BHeceHHble B «llojoxkeHune o OaljbHO-PEHTHHIOBOM CHCTEME OLIEHKU
YCIIEBAEMOCTH CTYJICHTOBY.

5. YureHsl HW3MEHEHMs, BHECEHHbIE B CBSI3UM CO CMEHOHM yupenaurtess (MpUHAT HOBBIM YcTaB
QenepabHOTO  TOCYIApPCTBEHHOTO  OIO/DKETHOTO  0Opa3oBAaTENbHOTO  YUPESKACHUS  BBICHIETO
oOpaszoBanus «CeBepo-OceTHHCKUI rocynapcTBeHHbI yHuBepcuter uMeHu Kocra JleBaHoBHYa
XerarypoBa» (yTBepXkJaeH NpukazoM MUHHCTEpCTBA HayKu U BhICIIEro oOpas3oBaHus Poccuiickoit
Oenepanun ot 28.11.2018 1. Ne 1069)).

6. Nsmenen maker PIIJ], oOHOBIeHBI 00pa3oBaTelbHBIC TEXHOJOTUW AWUCHUILIUH TMPOoduIs,
y4eOHO-METOIMYECKOe U IporpaMMHoe oOecrneueHue oOpaszoBaTenbHoro mpouecca (Ilonoxenue o

pa3paboTKe U peanu3anuy OCHOBHBIX NMPO(ecCHOHANBHBIX 00pa3zoBareibHbIX mporpamm COI'Y (mpukas
Ne 382 ot 28.12.2018 1.)).

BHeceHHble HM3MEHEHHUs W JIONOJHEHMs YTBEp)KIEHbl Ha 3acefaHuu Kadeapbl oOmed u
Heopranuueckoil xumuu (nporokon Ne 14/17-18 ot «28» nronst 2018 r.)

3aB. kadenpoii Typues A.M.
OnoOpenbl coBeTOM (U3UKO-TeXHUUYECKOTOo (akynabTeTa (mpoTokon Ne 12 ot «01»
urossg 2019 1.)
IIpencenarens Taypu I.B..

2. Ilporpamma akryanuzuposaHa (2019-2020 yueOHblii ron).

1. AkTyann3upoBaH CIMCOK OCHOBHOM M JOTIOJIHUTEIbHON JIUTEPATYPHI.

2. AKTyanu3upoBaH MepeueHb JIMLIEH3MOHHOTO U CBOOOIHO PacHpOCTPaHSIEMOr0 IPOrpaMMHOTO
o0ecreyeHusl.

3. Buecenbl gomoiHeHUs B pazgen «MarepuaabHO-TEXHUUYECKOE OOCECIeYeHHE AUCITUTUTMHBI
(MomyJIsT)».

4. Buecenbl u3MeHeEHHUsA, ¢ ydeToMm YycraHoBieHHOTO B COI'Y BHyTpeHHETo perjameHTa
AJIEKTPOHHOTO OOY4YEeHHST M HUCIOJb30BAHUS JUCTAHIMOHHBIX OOpa30BaTEIbHBIX TEXHOJOTHM
(TTomosxeHre 00 IMEKTPOHHOM OOYUCHHH U JUCTAHIIHOHHBIX 00pa30BaTebHBIX TeXHOIOTHIX B DT BOY
BO «COI'Y» (ip.Ne 49 ot 25.02.19 r.). Hauano pa6oTs! noptana auctanunoHHoro ooyuenuss COI'Y na
HOBOI 0Opa3zoBaresbHOI miardopme (Ims.nosu.ru).

BHecenHble u3MEHEHUs M JONOJHEHMUsS YTBEPXKAECHbI Ha 3acedaHuu Kadernpsl DPU3MKH U
actpoHomuu (mporokoa Ne 15/18-19 ot «28» uronst 2019 1.)
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3aB. kadeapoii Typues A. M.

Ono6pensl coBeToM Gu3nKo-TexHUYeckoro pakynpTera (mpoTokon Ne 12 ot «01» uromnst 2019 r.)

[Ipencenarens Teaypu U.B.

3. IIporpamma akryanusupoBana (2020-2021 y4e6Hublii rou).

1. AKTyanu3upoBaH CIIMCOK OCHOBHOM U JIONIOJIHUTEIBHOM JTUTEPATYPHI.
2. AKTyalnu3upOBaH IEpEeYeHb JUIEH3UOHHOTO U CBOOOIHO PacipoCTPaHsIeMOro MPOrpaMMHOTO
obecneueHusI.
3. Buecenbl nomoiHeHUs B pasznen «MarepuanbHO-TEXHHYECKOe O0eCreYeHHe IHUCIHUILTHHBI
(MOTyIIsT)».

BHeceHHbIC W3MEHEHHWST W JOMOJIHCHUS YTBEPXKICHBI Ha 3acemaHuu  kadempsl oOmei u
Heopranuyeckor xumuu (mpotokost Ne 13/19-20 ot «17» urons 2020 r.)

3aB. kadenpoii Typues A.M.

Ono6pensl coBeToM Pu3uko-TexHudeckoro akynprera (mpotokon Ne 12 ot «01» uronst 2019 r.)

[Ipencenarens Teaypu U. B.
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