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1. HEJIX 1 3AJAYHN OCBOEHUA JUCHUITJIMHbI

Ilenp  gucuumumHel —  (OpMHUpPOBaHME y  OOYyYalOIUXCA  LEJIOCTHOTO  INPEACTaBJICHUS
IIPOCTPAHCTBEHHOTO MOJICIMPOBAHUSI U IPOEKTUPOBAHUS OOBEKTOB Ha KOMIIBIOTEpPE, CO3/1aHUE
COOCTBEHHBIX MOJIEJNEH, pa3BUTHE IPOEKTHOI'O, IPOCTPAHCTBEHHOI'O, TEXHUYECKOI'O MBIIUICHUS MPU
BBITNIOJIHEHUH ITPOEKTOB 110 3D MOJeIMpOBaHHUIO.

3amayn IUCHUILIMHEL:
® OCBOMTH MeTOJIbI 3D MoenMpoBaHUS;
®  YCBOWTH IPEAMET, CMBICJI H Ha3HAYCHHE, & TAKXKE €€ POJIb B JKU3HH YCIIOBEKA;
® pa3BHTh TBOPUYECKOE MBIIJICHUE, B TOM YHCIIE U B TPO(HECCHOHATBLHOM chepe NesaTeIbHOCTH;
e oBjajeTh nprueMamMu 3D MoaenupoBaHus B TPO(HECCHOHATBHOM IeATEIBHOCTH
e (QopmupoBaHHe OCHOB MNPOPECCHOHATIBHOW KYJIBTYPbl OOydaromerocs B
TpaHcopMaryu 00JacTH MPOPECCHOHATBHOM TEATEIBHOCTH.

YCIIOBUAX

2. MECTO JUCIUILINHBI B CTPYKTYPE OBPA3OBATEJLHOM ITPOT'PAMMBI (1a1ee
— OII) MATUCTPATYPbBI

JucnunnuHa peanu3yercs B paMKax dacTd, (QopMupyeMod y4yaCTHHUKaMU 0O0pa30BaTeIbHBIX
OTHOIIIEHUN U OTHOCUTCS K PO(HECCUOHATEHOMY MOTYJIIO.

Jis OCBOEHMS JMCIUILTUHBI HEOOXOAWMBI KOMIETEHIUMH, C(HOpMUPOBAHHBIE B PaMKax H3YyUCHUS
CIIEAYIOUIMX  JUCUUIUIMH.  Marematudeckoe  MOJAEIMpPOBaHHE  OWOJIOTHYECKHUX  IIPOLECCOB,

PGFeHepaTI/IBHaSI MCIUIHMHA U TKAaHCBAsA NWHXXCHCPUS.

Hucnurnnuna uzydaercst Ha 1 Kypce Bo 2 cemecTpe.

3. HEPEYEHbD IINTAHUPYEMBIX PE3YJIbTATOB OBYYEHUSA 110 JUCHUIIIMHE,
COOTHECEHHBIX C INTAHUPYEMBIMMU PE3YJIBTATAMUN OCBOEHUA
OBPA3OBATEJIbHOM ITPOI'PAMMBI

B pesynbrate ocoenuss OOIl maructparTypbl OOydarolmMiiCs JOJDKEH OBJIAAETh CIEAYIOIIUMU
pe3ynbTataMu 00y4eHUs 0 JUCIUILIUHE:

Koambi PesyabTaTsl ocBoenus OOII Ilepeyenb MIaHUPYeMbIX Pe3yJbTATOB
KOMIIeTeHIHii Cooepocanue komnemenyui * 0o0yueHusi MO TUCHHUILINHE™*
VKI-1 CniocobeH periath 3-VKII-1 3naTth coBpeMeHHbIE LU(POBBIE
HCCIIeI0BaTeNbCKHE, HAYYHO- TEXHOJIOTHH, UCIIOJIb3yEMBIE IS
TEXHUYECKUE U BBICTpaUBaHUs J1€JI0BON KOMMYHHKALVK U
MIPOU3BOJICTBEHHBIE 33/1a4H B OpraHM3alyi UHIUBUAYAIbHON U
YCIOBUSIX HEOMPEENIEHHOCTH, B | KoMaHIHOH paboTel Y-YKII-1 YmeTh
TOM YHCJIE€ BHICTPAUBATh nmoa0upaTh Haubosee pesieBaHTHbIE
JIEJIOBYI0 KOMMYHUKALIUIO U U(POBBIE PEIIEHUS IS JOCTHXKEHUS
OpPraHHU30BBIBATH PA0OTY MIOCTABJIEHHBIX 1IeJIel U 337a4, B TOM
KOMAaH/bl C UCII0JIb30BaHUEM YHCJIE B YCIOBUIX HEONPEAECIEHHOCTH
U(POBBIX PECYPCOB U B-VKII-1 BnageTts HaBbIKaMH peIICHUS
TEXHOJIOTHH B IU(POBOM cpefie | UCCIeN0BATENbCKIX, HAYUHO-TEXHUYECKUX
Y IPOM3BOJICTBEHHBIX 3a/1a4 C
MCIOJIb30BAHNEM IIU(POBBIX TEXHOJIOTHHA
IIK-4 croco0eH opranu3oBbiBath | 3-11K-4 3HaTh: HOBEWIIINE JOCTHKEHHUS TIO
yCTONYMBBIE Hay4HbI€ | HOBBIM U (WMJIM) HEPCHIEKTUBHBIM HAyYHBIM
KoJu1aboparu nu (unu) | HanpaBlIeHUSM; UHPOPMAIIMOHHbIE
KOHCOPLIMYMBI, OLIEHUBATh | PECYpPCHI, COJIepKaIlue CBEICHHs 00
BKJIAQJ  HAy4HBIX (Hay4HO- | uccienoBarensx U (W) OpraHu3anusx,




TEXHUYECKHUX ) PE3yJbTATOB | BBHIMOIHSIONIMX UCCIEIOBAHUS U
OTACNBHBIX YYEHBIX U (WIn) | pa3paboTKu
KOJIEKTUBOB HcnonHuTeneil B | Y-I1K-4 YMmeTs: KoopauHHpoBaTh IPOILIECC

Pa3sBUTHC HAay4YHBIX | IPOBCACHUA UCCIICAOBAHUA C YUACTUCM
HaIlpaBJI€HUN, KOOPAMHHUPOBATH | MPUBJICUYEHHBIX KOJIJIEKTUBOB
IporLece MPOBEJICHUS | UCIIOJTHUTENEH

uccnenoBanusi ¢ ydactueM | B-I1K-4 BrmageTs: criocoOHOCTBIO K
MIPUBJIICYCHHBIX KOJUJICKTUBOB | OpraHU3alMKi YCTOMYMBBIX HAYUHBIX

WCTIOTHUTEIICH KoJutabopanuii ¥ (M) KOHCOPIIUYMOB
IK-5 CIOCOOeH o6ocHoBbIBaTh | 3-11K-5 3HaTh:MONIEKYISpHBIE,
BBIOpaHHBIC METO/IbI | OMOXMMHUYECKHE, KICTOYHBIC, OPTaHHbIE U
JTOKITMHUYECKUX UCTIBITAHUH, | CHCTEMHBIE MEXaHU3MBIJICHCTBUS
UCTIOJIb3yeMoe  000pyIOBaHHE, | JIEKAPCTBEHHBIXCPEACTB; METOIBI
pacxoHbIe MaTepHaibl, | MAaTEeMaTUYECKON CTaTUCTHUKH,
peareHThI, TECT-CUCTEMBI, | IPUMEHSIEMbIC B JOKIMHHYECKHX
MIPOU3BOJIUTH OLICHKY | MCCIICZIOBAHUSX JIEKAPCTBEHHBIX CPEJ/ICTB;

TOKCUYHOCTH  JIEKAPCTBEHHBIX | METO/bI IPOTHO3UPOBAHUSATOKCUYHOCTH
CPEACTB, OCYLIECTBIIATh MOUCK M | JIEKAPCTBEHHBIX CPEJICTB.

aHAIN3 peryiasTopHon u | Y-IIK-5 YmeTh:000CHOBBIBATH

HaydyHOW WH(MOpMAIUU JUISL | OTKJIOHEHUS OT IUIAHAKUCCIIEI0BAHUS,
peuieHuss  pOo(eCcCHOHATBHBIX | UCIOIB30BATh CTATUCTUYECKHE METO/IbI
3a/1a4B 001acTU JOKIMHUYECKUX | OOpabOTKHU IaHHBIX.

uccaenoBanuii  nekapcTBeHHbIX | B-I1IK-5 BrnageTs:MeTogamu npoBeneHust
CpelCTB UUX 0€30MacHOCTH WCCIIEIOBAHU M, UCTIBITAHUN 1
JKCIIEPUMEHTAIBHBIX paboT MO
(hapmareBTHUECKOM pa3paboTKe B
COOTBETCTBUU CYTBEPKIECHHBIM IIAHOM;
METOJJaMH BELICHUSIJOKYMEHTALIMU 10
(hapMareBTHUeCKOM pa3paboTKe

4. OFBEM JMCHUIIVIMHBI B 3AYETHBIX EIUHUILAX C YKASAHUEM KOJIMYECTBA
AKAJEMUYECKHUX YACOB, BBIIEJIEHHBIX HA KOHTAKTHYIO PABOTY
OBYYAIOIINXCS C MPENNOJABATEJIEM (ITO BUJAM 3AHATUI) U HA
CAMOCTOATEJBHYIO PABOTY OBYYAIOIIIUXCHA

O0mass TpynoeMKocTh (00BEM) IUCIUIUIMHBI COCTaBIsSeT 3 3a4eTHbIX equHun (3.e.), 108
aKaJeMUYECKHX YacoB.

KosnyecTBO 4acoB Ha

Bun padors1 BU/I padoThI:

KonTakTHas padora o0y4yaommxcs ¢ npenojgaBaresiemM

AyaMTOpHBIE 3aHATHS (8ce20) 28
B ToMm uncie:

JleKyuu 14

npakmudecKue 3aHAmusl 14

(U3 HUX 6 hopme NPpaKmuyeckoll NOO2OMOBKU)

1a60pamopHvie 3aHAMus. -
(U3 HUX 8 hopme npakmuyeckou no020MmoeKu)

HpOMe)KyTO‘lHaﬂ aTTecranus

B ToMm uucie:

3ayem




3a4em ¢ OYeHKoU -
9K3AMEH 36
CamocTosiTesibHasi padoTa 00y4YarommXxcst
CamocrtosiTeibHass padoTa 00y4al0ImMXCcst 44
Bcero (uachr): 108
Bcero (3aueTHble eTUHHUIIBI): 3
5. COAEP)KAHUE JANCHUIIJINHBI, CTPYKTYPUPOBAHHOE o TEMAM

(PA3JIEJIAM)

C YKA3AHMEM OTBEJIEHHOI'O HA HHX
AKAJEMHUYECKHUX YACOB U BUJOB YYEBHbBIX 3AHATHUU

KOJINYECTBA

5.1. Pazoenvt oucyuniunvt u mpyooemKocms no 6UOAM YUEeOHBIX 3aHAMUIL (6 AKAdeMUUeCKUX

yacax)

Ne n/m

HaumenoBanmue pasaesia
/TeMBbl TUCIUTLTNHBI

Bunsbl y4eOHBIX 3aHATHH, BKJIIOYAsA

CaMOCTOSATEeNbHYIO padoTy
00y4yaroImuxcsi 4 TPyJ10eMKOCTh
(6 wacax)

yYcneBaeMoOCTH

AyauTOpHBIE YUeOHbIe

3aHATUA

Jek

Cem/IIp

JIad

CPO

DopMbl
TeKyILIero
KOHTPOJISA

Pasgen 1 1.
HNuHoBanmoHHbIE
OroMaTtepuanbl i
onodadpukaru u
OMONPUHTHHTA:

20

1.1.

Tema 1.1.
Heoprannueckue
BEILIECTBA M IPOCTHIE
OpraHHYecKue
COE/IMHEHUS; IPUPOIHBIC
Y CHHTETHYCCKHE
OMONOIMMEDHI;
JeTIeTUTIONSIPU30BaHHBIE
BHEKJICTOYHBIC
MAaTPHKCHI,

Jloxmaasl
CTYJEHTOB

1.2.

Tema 1.2. 'maporenu st
OMONPUHTHUHTA
(mosryueHue, oLeHKa
CBONCTB H
CTaHJapTH3aIus);
KJIETOYHBIE CHEPOUIbI
(TeXHONOTUY MOTYYCHHUS,
OIICHKA
AKHU3HECTIOCOOHOCTH
KJIETOK); OHouyepHuiIa
(mosryueHue, oLeHKa
KH3HECTIOCOOHOCTH
KJIETOYHOTO
KOMIIOHEHTA);
uH(pEKIMOHHAs, B TOM
YHCIIe TPUOHHAS
0€301acHOCTb
OuomaTepuagoB

10

VYeTHBIH ompoc,
KOHTPOJIbHAS
paborta

1.3

Tema 1.3. Boripocsl

VYeTHBI onpoc




YITaKOBKH,
TPAHCTIOPTUPOBKHU U
XpaHEHHSI
OuomaTepuasnoB, a TAaKKe
COXpaHCHHS
CTEPHIIBHOCTH TIPH
paborte ¢
OroMarepuagamu.

Paznen 2
Buodabpuxanms:
OMOMMIIJIAHTEI,
ckaddonab u
TUOPUIHBIE KJIETOYHO-
TKAHEBbIE KOHCTPYKTHI

10

2.1

Tema 2.1 buonMIUIaHTBI
JUTSL OIOPHBIX U
COCTMHUTEIIBHBIX
TKaHe#; ckaddorbt
(TEeXHOJIOTUU CO3JaHUs,
OIICHKA CBOWCTB U T.II.).

Jloxmaabl
CTYJICHTOB,
KOHTPOJIbHAS
paborta

2.2

Tema 2.2 'ubpuHsie
KJIETOYHO-TKaHEBbIE
KOHCTPYKTHI HA OCHOBE
JeLIeIUTIONSIPU30BaHHbBIX
BHEKJIETOUHBIX
MaTpPUKCOB; TMOPHIHBIE
KJICTOYHO-TKaHEBBIC
KOHCTPYKTBI HA OCHOBE
OHMOUMILJIAHTOB,
rUOpHIHBIE KIIETOYHO-
TKaHEBBIE KOHCTPYKTHI
Ha OCHOBE cka(§oi1oB

Pa3znen 3 buonpuHTHUHT

Tema 3.1. buoneuars ex
vivo # in-Situ;
rubpuanas u 3D
ouoreyarTs;
OHMOpEeaKTOpHI in Vivo U
n Vitro; METOIUKH
UM(TpaHC)IIaHTaIIH
OMONPUHTHPOBAHHBIX
KOHCTPYKTOB;

Jloxmasbl
CTYJICHTOB

Paspea 4
[Tepconundukarms B
ouodabpukanyu u
OMONPUHTHUHTE

4.1

Tema 4.1 3D-
CKaHHUPOBaHHUE,
MOJIEJIMPOBaHUE,
NPOTOTHITHPOBAHUE U
UHBIE ACTIEKTHI
nepcoHUUIUPOBAHHOTO
1oaxo/a B
O6uodabpuxanuu u

KontposbHas
pabora




OMOTPUHTHUHTE

Wroro 3a cemecTp

14 14 44

Bcero:

14 14 44

5.2. Cooeportcanue oucyuniuHvl, CMpyKmypuposannoe no pazoeiam (memam)

Jlexyuu
Coaepxanne
Ne HaumenoBanmue pasaesia aep
- /TeMbl JUCIUILINHDI
1. Pasgen 1 ViHHOBanMoHHbIe OMoMaTepHratbl 11 OnodadpuKauu U OMOTIPUHTHHTA:

BCIIECTBA U ITPOCTHIC
OpTraHu4Y€CKUcC

U CHHTETUYECCKHUE
OMOTIOIUMEPHI;

1.1.  |Tewma 1.1. Heopranuueckue

COCOAMHCHUSA, IIPUPOIHBIC

OCHOBBI aIIUTUBHBIX TEXHOJOTUH. AIAUTHBHEIC TEXHOJIOTHH B
MenuiuHe. buorexnonoruu. buomeauuuna. PerenepatuBnas
MEIUIMHA. AJTMTUBHOE TPOU3BOICTBO. OCHOBHBIE
OCOOEHHOCTH U OTIWYMS OT TPAAUIIMOHHBIX METOJI0B. McTopus
3D-nevaru. O6nactu npumenenus 3D-nevaru

ACUCIUIIOJIAPU30BaHHBIC
BHCKJICTOYHBIC MATPHUKCBI

1.2.

OMONPUHTHHTA,
OuouepHuUIIa,;
YUCJIe MPUOHHAS

0€30I1aCHOCTh
OroMaTepHaos.

KJICTOYHBIC C(bepOI/I,Z[bI;

I/IH(1)CKI_[I/IOHHa${, B TOM

Tema 1.2. Tuaporenu s |[oyuenue, olieHKa CBOICTB M CTaHIAPTH3ALMS THAPOTeIei s

OMONPUHTHHIA, TEXHOJIOIMU MOJIYYEHUS KIETOUHBIX chepouaos,
OLIEHKA KM3HECIIOCOOHOCTH KJIETOK, OJy4eHHE OMOYEpHNUII,
OLIEHKA )KM3HECIIOCOOHOCTHU KJIETOYHOTO KOMIIOHEHTA.

1.3 |Tema 1.3. Bompocsl
YIIaKOBKH,
TPAaHCIOPTUPOBKU U

a TaK)KC COXpaHCHUA

¢ OmomarepuansamMu.

XpaHeHus: 6oMaTepHasos,

CTEpUIIbHOCTHU IIpU paboTe

3aKO0HOAATENHCTBO B 00JIACTH 000poTa OmoMartepuaioB. TecTsl Ha
CTCPUJIBHOCTDb U MUPOTCHHOCTD.

KOHCTPYKTBI

2. Paznen 2 buodabpukanms: 6nouMIUIaHTbI, ckaddoasl ¥ THOPUIHBIE KJIETOYHO-TKaHEBBIC

2.2 |Tema 2.2 'mbpunHsie
KJIETOYHO-TKAHEBbIE

Pe3y.]'IBTaTBI OKCIICPUMCHTAJIIbHBIX, JOKIIMHUYCCKUX U
KIMHHUYCCKUX I/ICCHG,I[OBaHI/Iﬁ B 00JIaCTU TKAHEBOU HWHXXCHCPUU,

KOHCTPYKTBI Ha OCHOBE onodadpuxanuu 1 buonpuHTHHra

JeLIeIUTIONSPU30BaHHBIX
BHEKJIETOUHBIX
MaTpPUKCOB; THOPHIHBIE
KJIETOYHO-TKaHEBBIC
KOHCTPYKTBI HA OCHOBE
OMOMMILIAHTOB;
rUOpHIHBIE KIETOYHO-
TKaHEBbIE KOHCTPYKTHI Ha
ocHoBe ckadosoB

Pa3nen 3 bUONpUHTHHT

u 3D Ouormeuars;

Vitro; METOIMKHU

OHMOpeakTopHl in Vivo U in

Tema 3-_1- BgoneanL X |Knaccudukarus texHonoruit 3D neuatu. DKCTpy3UOHHBIE
Vivo ¥ in-situ; ruOpuaHas

MeTroasl neyatu. CTpyiHble MeTOIbI IedaTh. [leyaTts MeTogoM
¢dorononumepusanuu. [leyats myTeM MocIOHHOTO CHIEKaHUS
nopoika (Powder Bed). [leuats MeTo10M npsiMoro nojBoa




UM(TpaHC)IUIaHTAIINH
OMONPUHTUPOBAHHBIX
KOHCTPYKTOB

SHEPTUU

Pa3znen 4 [lepconnduxanus B bnodabpuxanyuy 1 OHOTPUHTHHIES

Tema 4.1 3D-
CKaHUPOBaHMUE,
MOJICITUPOBAHHE,
OPOTOTHIIMPOBAHUE U
WHBIE aCTIEKTHI
NEepCOHNU(DUITMPOBAHHOTO
1oJX0/1a B
ounodadpukayu u
OMOTIPUHTHUHTE

[Tporpammuoe obecrieuenue. Co3manue u nMoAroTorka 3D-
Mojie 00bekTa. KoMIbloTepHOE IPOEKTHPOBAHNE:
TBEPAOTEIBHOE MOJCIIMPOBAHKE, MOJICTUPOBAHIE IOBEPXHOCTH,
ckanntuHr. 3D-ckanupoBanue u pororpammerpus. Jleuenue
STL-daiinos. Cnaiicunr. MoaenupoBanue B 3D-nieyatn

]ﬁ%mmuu&wku&keMuHapCKue3aHﬂmuﬂ

Ne

HaumenoBanmue pasaesa
/TeMBI JUCIHILTHHBI

Conep:xanue

Pa3znen 1 IHHOBanmoHHbIe OroMaTepuaisl st 6nodabpukaliuy 1 GMONPUHTHUHTA:

Tema 1.1. Heopranuueckue
BEIIECTBA U MPOCTHIC
OpTaHHYECKUC
COETMHEHUS; TPUPOTHBIC
U CHHTETUYICCKUE
OMOTIOIUMEPHI;
JeTIeIUTIONSIPU30BAaHHBIE
BHEKJIETOYHBIE MATPUKCHI

OcHoBHble TexHONOTHU 3-D nevyatu AJIUTHBHBIE TEXHOJIOTHH.
DKCTpyIep U ero ycTpoicTBo. OCHOBHBIE TIOJI30BATEIIHCKUE
xapaktepuctuku 3D npunrtepos. Tepmomnactuku. TexHomorus
3D neuarn.

1.2.

Tema 1.2. 'maporenu i
OMOINPUHTUHTA;
KJIETOYHBIE CHEPOUIbL;
OuouepHuUIIa;
uH(pEKIMOHHAs, B TOM
YUCJIe MPUOHHAS
0e30MacHOCTh
OroMaTepHaoB.

TxaneBas nmxenepus. buodadpukanus. buonpuHTHHT

1.3

Tema 1.3. Borpocsl
YIIaKOBKH,
TPaHCIIOPTUPOBKHU U
XpaHeHus: 6oMaTepHasos,
a TaK)Ke COXpaHEHUS
CTEpUJILHOCTHU IIpU padoTe
¢ Omomarepuansamu.

HopmaTtuBHo-nipaBoBas 1 3aKoHOJaTeNnbHas 06a3a B cepe
pereHepaTUBHOIN MEIUIIMHBI, TKAHEBON HHXKEHEPUH U
TPAHCIIJIAHTOJIOTUN

Paznen 2 buodabpukanms: 6nouMIUIaHTHI, ckaddoapl 1 THOPHIHBIE KIETOYHO-TKaHEBBIC

KOHCTPYKTBI

2.1.

Tema 2.1 buonMInIanTEI
JUIs1 OTIOPHBIX U
COCIMHUTENILHEIX TKAHEH;
ckagponabt

HaHoTexHOo0rnm B TKAHEBOW MHKEHEPUHN U PETre€HEPATUBHOU
MeauirHe. OCHOBHBIE 3TAIlbl TKAHEBOW HHIKEHEPHUU.
Buexknerounsnii Mmatpukc (BKM). Co3nanue matpurl Kak
HCKyccTBeHHOro anasiora BKM B TkaHEBON MHKEHEPHH.

Pa3gen 3 buonpuHTHHT

Tewma 3.1. buomneuats ex
VIVO U in-situ; THOpUTHAS
u 3D Ouoreuars;

OMOpEeaKTOPHI in VIVo U In

3D-neuarp Ononornyecknx o0bekToB. Craddonapl. buomneyars
Ha OCHOBE Kamenb. [ledats ¢ ucrnoap30BaHNEM OHO-YEPHUIL.
DKCTpYy3HOHHAs OuoreyaTh




Vitro; METOIMKH

MPOTOTUITUPOBAHUE U
UHBIE ACTIEKTHI
nepcoHUUIUPOBAHHOTO
1oaxo/a B
O6uodadbpuxanuu u
OMONPUHTHUHIE

UM(TpaHC)IIaHTALIUH

OMOTPUHTUPOBAHHBIX

KOHCTPYKTOB

Pasnen 4 [lepconndukanms B Onodadbpukariy 1 OMOTPUHTHHTE

Tema 4.1 3D- ITepBas monens B OpenSCAD XapakrepucTuka nporpamMmbl s
CKaHUPOBAHUE, TPEXMEPHOI0 MOJeNupoBaHus. TBepAOTENbHOE MOJETUPOBAHHE.
MOJEIUPOBAHUE, Hacrpoiika nporpammel. UTHTEpdEiic 1 OCHOBBI yIpaBiIeHUs

6. IEPEYHEHb YYEBHO-METOAUYECKOI'O OBECHEYEHUSA IS
CAMOCTOATEJBHOU PABOTBHI OBYYAIOIUXCA 11O JUCHUIIJIMHE

1.

2.

OcHOBHas JOIMOJIHUTCIIbHAA JIUTEpAaTypa AOCTYIIHAA CTyACHTAM 4YCpPC3 I/IHTepHeT niyn 110

3a1pocy JIEKTOpy.
DIIEKTPOHHBIE
Www.quantum.msu.ru

IMPE3CHTAINN

OCHOBHBIX TC€M JHCHUIIIIMHBI

AOCTYIIHBIC

yepes  caiT

7. @OHJ] OHEHOYHbIX CPEACTB JJI51 TPOBEJIEHUSI TEKYIIEA "
IMPOMEXYTOYHOU ATTECTAIIUA OBYYAIOIIUXCA ITO JUCHUITJIMHE

7.1. CBs3b Mexny (popMUPYEeMBIMH KOMIIETEHIIUSIMU U GopMaMH KOHTPOJISI HX OCBOEHHS

Ne
n/n

Kontpoanpyembie pazaenl

(TeMBbl) JTUCHUTIITHHBI

HNHaukaTop 10CTHKEHUA
KOMIIETEeHIIUH

HanmenoBanue
OLICHOYHOI'0
CpeACcTBa TEKYIIeH U
NPOMEKYTOYHOM
arrecTauuu

Paznensr 1

3-T1K-4 3HaTh: HOBEHIIINE JOCTHXKEHUS 10
HOBBIM U (WJIH) IEPCIIEKTUBHBIM HAYYHBIM
HaTpaBIeHUsIM; HH)OPMaIMOHHBIE PECYPCHI,
coJlleprKaIine CBeAeHNs 00 UCCIEA0BATENAX H
(vnn) opraHu3aIysIX, BBITOIHSIOIIX
WCCIIEIOBAHUS U pa3paboTKu

V-IIK-4 YMeTh: KOOpAUHUPOBATH MPOIIECC
MIPOBEICHUSI UCCIICAOBAHUS C YIaCTHEM
MIPUBJICUCHHBIX KOJUICKTUBOB UCTIONHUTEICH
B-ITIK-4 BrnageTs: CiocOOHOCTERIO K
OpraHU3alNH YCTOWIUBBIX HAYYHBIX
KoJutabopanuii u (M) KOHCOPITHYMOB
3-IIK-5 3HaTh: MONEKyIspHEIE,
OMOXMMHYECKUE, KIIETOYHBIE, OPTaHHbIE U
CHCTEMHBIE MEXaHU3MBI JEHCTBUS
JIEKAPCTBEHHBIX CPEACTB; METOIBI
MaTEeMaTHYECKOW CTATHCTUKHU, IPUMEHSIEMbIE
B JJOKJIMHUYECKUX UCCIEAOBAHUIX

JICKAPCTBCHHBIX CPEACTB; MCTOAbI

Hoxnan, ycTHslii onpoc,
KOHTpOJIbHAs paboTa.




MIPOTHO3UPOBAHMS TOKCHYHOCTH
JIEKapCTBEHHBIX CPEICTB.

V-IIK-5 YMeTh: 000CHOBBIBATH OTKIIOHCHUS
OT IJIaHA UCCICAOBAHUS; UCIIOJIH30BATh
CTaTUCTHICCKUE METOTBI 00pabOTKH

JTaHHBIX.
B-IIK-5 Bnaners: MeTogaMu poBeSHUS
HCCIIeOBAaHUM, UCIILITAHUN U
IKCIEPUMEHTAIBHBIX PadoOT 1O
(dhapmarieBTHIECKOM pa3padoTKe B
COOTBETCTBHUH C YTBEP>KICHHBIM TUIAHOM;
METOJaMH BEIICHUS TOKYMEHTAIIH 110
(hapMmarieBTHIECKOH pa3paboTke

Pazgen 2

3-YKI-1 3uaTs coBpeMeHHbIE TU(PPOBLIC
TEXHOJIOTHH, UCTIOTb3yeMbIE JIIS
BBICTPaWBaHUS JETIOBOM KOMMYHHKALIUHU U
OpraHu3aluy MHIUBHIYATbHON U
KOMaHIHOH paboThI

Y-YKIU-1 Ymers nondupaTth Hanbomee
penieBaHTHbIE HU(POBBIC PEIICHUS IS
JOCTIKEHHS IOCTAaBJICHHBIX LIeJIeH U 3a1ad,
B TOM YHCJIE B YCJIOBUSAX HEONPEAEICHHOCTH
B-VKII-1 BnageTs HaBbIKaMU pELICHUS
UCCIIEI0BATENbCKUX, HAYYHO-TEXHUIECKUX U
MIPOM3BOJCTBEHHBIX 3a1a4 C
WCTIOJIb30BaHUEM IU(PPOBBIX TEXHOJIOTHI
3-I1K-4 3naTh: HOBEHIINE JOCTHKEHHUS 10
HOBBIM U (WJIM) IEPCIEKTUBHBIM HayYHBIM
HanpaBJIeHUSIM; HHQOPMAIIMOHHBIE PECyPCHI,
coJiep KallIne CBeJICHHUs 00 UCCIIEA0BATENSIX 1
(unK) opraHu3anusX, BHIIOTHSIOIINX
UCCIIEIOBaHUS U Pa3paboTKu

V-1IK-4 YMeTh: KOOpAMHUPOBATE IIPOLIECC
MIPOBEICHHS UCCIIEIOBAHUS C yJacTHEM
MIPUBJICYEHHBIX KOJJIEKTUBOB HCIOJIHUTENEH
B-ITIK-4 Bnaners: criocOOHOCTBIO K
OpraHu3aliy YCTOWYNBBIX HAYYHBIX
Kosutaboparmii ¥ (MiiK) KOHCOPIIUYMOB

Jlokiai, KOHTpOJIbHAS
pabora.

Pasnen 3

3-I1K-4 3HaTh: HOBEHIINE JOCTHIKEHHUS T10
HOBBIM U (WJIM) IEPCHIEKTUBHBIM HaYYHBIM
HarnpaBJIeHUSIM; HHQOPMAIIMOHHBIE PECyPCHI,
coJepKalIne CBeIeHUs 00 HCCIIEAOBATENSIX U
(unK) opraHu3anusX, BHIIOTHSIOIINX
MCCIIEIOBaHUs U Pa3paboTKu

V-IIK-4 YMeTb: KOOpAMHUPOBATE IPOLIECC
MIPOBEJIEHUS UCCIIEJOBAHNSA C Y4aCTUEM
MIPUBJICYEHHBIX KOJJIEKTHBOB HCIOJIHUTENEH
B-IIK-4 Bnagetb: ciocoOHOCTHIO K
OpTraHM3ally yCTOMYMBBIX HAYIHBIX
KoJutabopanuii u (WJIn) KOHCOPITHYMOB
3-11K-5 3HaTh: MONEKYISIpHBIE,

Jlokma.




OMOXMMHYCCKUE, KIIETOYHBIC, OPraHHBIC
CHCTEMHBIE MEXAHHU3MBI JCHCTBUS
JICKAPCTBEHHBIX CPEJCTB; METO/IbI
MaTEMaTHYCCKOM CTaTHCTUKHU, IIPUMCHICMBIC
B JOKJIMHHUYECKHX HCCIIEIOBAHMIX
JICKAPCTBEHHBIX CPEJCTB; METO/IbI
MPOTHO3UPOBAHUS TOKCHYHOCTH
JICKaPCTBEHHBIX CPEICTB.

V-IIK-5 YMeTh: 000CHOBBIBATE OTKIIOHEHHMS
OT IIaHA UCCICAOBAHUS; UCIIOIE30BATh
CTaTHCTUYCCKHE METO/IbI 00PabOTKU

JTaHHBIX.

B-IIK-5 BnageTs: MeTo1aMu IIPOBEICHUS
HWCCIIeNOBAHNM, UCIEITAHUN 1
AKCIIEPUMEHTAIBHBIX padoT I10
(hapmareBTHYECKON pa3padoTKe B
COOTBETCTBHH C YTBEPKICHHBIM TLTAHOM;
METOJIaMH BEIICHUS TOKYMEHTAIINH T10
(apmareBTHIECKOI pa3paboTke

Pasgensr 4

3-I1IK-4 3HaTs: HOBEHMIINE TOCTHKEHUS 11O
HOBBIM U (WJIH) TIEPCIIEKTUBHBIM HAYYHBIM
HanpaBJICHUSIM; HH(QOPMAIIMOHHbIE PECYPCHI,
coJepKallne CBeCHNUs 00 UCCIIEAOBATEIIX U
(vm) opraHu3aIysIX, BBITOTHSIOIIX
UCCIIEIOBAHUS U Pa3paboTKu

V-IIK-4 YMeTh: KOOpAUHUPOBATH MPOIIECC
MIPOBEICHHS UCCIIEIOBAHUS C yYacTHEM
MIPUBJICYCHHBIX KOJJICKTHBOB HCIIOJTHHUTENCH
B-I1K-4 BnazgeTs: criocoOHOCTBIO K
OpraHu3aliy YCTOWYNBBIX HAyYHBIX
KoJumabopanuii ¥ (W) KOHCOPIIMYMOB
3-IIK-5 3HaTh: MONEKyIsApHEIE,
OMOXUMHYECKHE, KIETOYHbIE, OPraHHbIE U
CHUCTEMHBIC MEXaHU3MBI ICHCTBUS
JIEKapCTBEHHBIX CPEICTB; METO/IBI
MaTeMaTHYECKON CTaTUCTHKH, IPUMEHSIEMbIE
B JIOKIIMHUYECKUX UCCIIEIOBAHUIX
JIEKApCTBEHHBIX CPEJICTB; METO/IbI
MPOTHO3UPOBAHUS TOKCHYHOCTH
JIEKapCTBEHHBIX CPEJICTB.

V-TIK-5 YMeTh: 000CHOBBIBATH OTKIOHEHUS
OT TUIaHA MCCIIEIOBAHMS; UCIIOB30BATh
CTaTUCTHYECKHE METObI 00pabOTKH

JIAHHBIX.

B-IIK-5 Bnajers: MmeTogamMu IpOBEAECHUS
HCCJICIOBAHUM, HCIILITAHUHI 1
AKCIEPUMEHTAIBHBIX PadoT 1O
(hapmalieBTHIECKON pa3paboTKe B
COOTBETCTBHH C YTBEP>KICHHBIM TUTAHOM;
METOJAaMH BEIICHUS JOKYMEHTAIUH 110
(dapmarieBTHIECKOM pa3paboTke

Kontponbnas pabora.

Paznensr 1-4

3-YKII-1 3uate coBpeMeHHbIE TU(PPOBLIE

Pedepar
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TEXHOJIOTHH, UCTIONH3yEMBbIE IS
BBICTpAaUBaHUSI JIEIOBOY KOMMYHHKAIIUN U
OpraHu3aliy WHAUBHYyaTbHON U
KOMaHIHO# paboThI

V-VYKII-1 YMmeTs noadupats Hanbosree
pEJIeBaHTHBIC IIU(PPOBBIC PEIICHUS IS
JIOCTHXKCHHS TTOCTABJICHHBIX IeJIeH U 3a/1a4,
B TOM YHCJIC B YCJIIOBUSX HEOTPEACICHHOCTH
B-VYKII-1 Bnaners HaBBIKaMH peLLIeHUS
HCCJICJIOBATEIBCKUX, HAYYHO-TEXHUYECKUX U
MPOU3BOCTBCHHBIX 3a]1a4 C
WCTIONb30BaHNEM UG POBBIX TEXHOIOTHI
3-11K-4 3HaTh: HOBEHIINE TOCTIKEHUS 110
HOBBIM U (WJIH) IEPCIIEKTUBHBIM HAYYHBIM
HaIpaBIeHUIM; HH)OPMaIIMOHHBIE PECYPCHI,
colleprKarine CBeAeHNs 00 UCCIeA0BATENAX H
(vm) opraHu3aIysIX, BBITOTHSIOIIX
WCCIIEIOBAHUS U Pa3paboTKu

V-IIK-4 YMeTh: KOOpAUHUPOBATH MPOIIECC
MIPOBEJICHUS UCCIICIOBAHUS C Y4aCTHEM
MPHUBJICYCHHBIX KOJJICKTUBOB UCIIOJTHUTEIICH
B-I1K-4 Bnagethb: criocOOHOCTBIO K
OpraHM3allMy YCTOMYUBBIX HAYYHBIX
KoJumabopanuii ¥ (W) KOHCOPIITYMOB
3-1IK-5 3HaTh: MOJIEKYJISIPHBIE,
OMOXMMHUYECKUE, KIIETOYHBIE, OPraHHBIE 1
CHCTEMHBIE MEXaHHU3MBI ICHCTBUS
JIEKapPCTBEHHBIX CPECTB; METOIBI
MaTEeMaTHYECKOW CTATHCTUKU, IPUMEHSIEMbIE
B JIOKJIMHUYECKUX MCCIICIOBAHUSIX
JISKAPCTBEHHBIX CPEJICTB; METO/IbI
MPOrHO3UPOBAHUS TOKCHYHOCTH
JICKaPCTBEHHBIX CPEICTB.

V-IIK-5 YMeTh: 000CHOBBIBaTh OTKJIOHEHUS
OT TUIaHA MCCIIEIOBAHNUS; UCIIOIB30BATh
CTaTHCTUYECKHE METO/IbI 00pabOoTKH

JaHHBIX.
B-IIK-5 BnageTs: MeTo1aMu IIpOBEICHUS
HCCIIeJOBAHNM, UCITEITAHUHA 1
SKCIEPUMEHTAIBHBIX PadoT O
(apmarieBTHIECKOH pa3paboTKe B
COOTBETCTBHUH C YTBEP)KICHHBIM TUTAHOM;
METOJAaMH BEIICHUSI JOKYMEHTAIUH 110
(dapmarieBTHIECKOM pazpaboTke

7.2. TunoBbIie KOHTPOJIbHBIC 3aIaHUA UJIX UHBIC MaTCPHAJIbI, HBOﬁXO}II/lele IJISA OLHCHKHU
3HAHMH, YMEHUH U HABBIKOB, XapaKTePU3YIOLIUX 3Tanbl (opMHUPOBAHUA KOMIIETEHIUH

@OH/ OLIEHOYHBIX CPEJCTB MO AUCHUIUIMHE OOECHeyrMBaeT MPOBEPKY OCBOEHUS IJIAHUPYEMBIX
pe3yNnbTaToB 00y4eHHsI (KOMIETEHIMH W X WHAUKATOPOB) MOCPEICTBOM MEPONPUSATUN TEKyIIel u

HpOMC)KyTO‘-IHOfI aTTeCTaluu 110 JUCHUITIIINHC.
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Ouenounsie cpeacTBa npuBeAcHbI B [Ipunoxxennn «DoH/T OIEHOYHBIX CPEIICTBY.

7.3. MeTroanuecKkue MaTepHAaJIbl, ONpeesionie MpoueIypbl OUEeHUBAHUS 3HAHUH, YMeHMH,
HABBIKOB M (MJHM) ONBITA [IeATeJbHOCTH, XapaKTepU3yIMX 3Tanbl (OPMHPOBAHMSA
KOMIIeTeHI Ui

—HWroroBass arrectanus MO AUCUUIUIMHE SBJISETCS HHTETPAIBHBIM I10KA3aTEIEM KayecTBa
TEOPETUUECKHUX U MPAKTUYECKUX 3HAHWU M HABBIKOB OOYYAIOLIUXCS MO TUCIUIUIMHE U CKIIAIbIBACTCS
U3 OLICHOK, [TOJIyYEHHBIX B XOJ€ TEKYIIEH U IPOMEXKYTOUHOM aTTECTALUH.

—Tekymas arrecranusi B CeMeCTpe MPOBOAMUTCA C IeJIbl0 OOEeCHeueHuss CBOEBPEMEHHOMN
0o0paTHOM CBsI3U, Ui KOPPEKIIUU 00yUeHUsl, aKTUBU3AIIUHA CAMOCTOSTENIbHOM paboThl 00YyJarOIIUXCs.

—IIpomexyTouHasi arTecTalusi NpeaHa3HaueHa JUIsi OOBEKTUBHOTO TMOATBEPXKICHUS U
OIICHUBAHMSI JOCTUTHYTHIX PE3yJIbTATOB OOYUICHHUS MTOCIIC 3aBEPIICHUS U3YICHUS TUCITUTUINHBI.

—Tekymas arrectanus OCyIIECTBIISIETCS /IBa pa3a B CEMECTP:

okonTpoJibHasg Touka Ne 1 (KT Ne 1) — BrIcTaBiIsIeTCsl B QJIGKTPOHHYIO BEJIOMOCTh HE Mo3Hee 8
Helenu ydeOHOro ceMecTpa. Brirodaer B ce0si OLIGHKY MEPONPHUATHH TEKYIIETOo KOHTPOIS
ayJUTOPHOM U CaMOCTOSITENILHON paboThl 0OyUAIOIIErocs Mo pasjaeiaam/TeMaM yueOHOW AUCIMILTUHBI
¢ 1 mo 8 Henemo yueOHOTO ceMecTpa.

okoHTposibHas Touka Ne 2 (KT Ne 2) — BeicTaBnsieTcsi B 3JIEKTPOHHYIO BEIOMOCTh He Mo3Hee 16
Helenu ydeOHoro cemectpa. Bximrowaer B ce0s OLEHKY MEpPONPUATUN TEKYIIEro KOHTPOJIS
ayJIUTOPHOM U CaMOCTOSITENILHON paboThl 0OyUAIOIIErocs Mo pasjaeiaam/TeMaM yueOHOW JUCIMILTUHBI
¢ 9 no 16 Henenro yueOGHOTO cemMecTpa.

Hckniouenue: Texyias aTtectanus B 8 cemectpe oOyueHus o o0pa3oBaTeNbHBIM MIPOrpaMMaM
OakanaBpuaTta, B KOTOpOM eAuHCTBeHHass KoHTpoJsibHas Touka Ne 1 (KT Ne 1) — BeictaBisieTcst B
JJIEKTPOHHYIO BEIOMOCTh HE MO3[HEe 6 Hemenu y4eOHOro cemectpa. BkirodaeT B cebsi OIICHKY
MEpOTPUATHI TEKYIIETrO0 KOHTPOJIS AayAUTOPHOW M CAMOCTOSITENbHOW paboThl 00ydaromerocs Io
pazzenamM/TeMaM yuyeOHON AUCUUILINHBI ¢ 1 o 6 Heneno y4eOHOro cemecTpa.

—Pe3ynbraThel Tekymeli W TPOMEKYTOYHOW AaTTeCTallMd IOABOAATCA IO IIKajie OauIbHO-
PEUTHUHTOBOI CUCTEMBI.

JTan peiTHHrOBOM cHCTeMBbI / Hepeasn bana
Oueno4ynoe cpeacTso Murmy™ Marcry v
Texymasi aTTecTauus 1-16 36 - 60% ot 60
MaKCHMyMa

KonTpoabHasi Touka Ne 1 7-8 18 (60% ot 30) 30
Oyenounoe cpedcmeo Ne 1.1 2 60% ot M1 Ml
Oyenounoe cpedcmeo Ne 1.2 4 60% ot M2 M2
Oyenounoe cpedcmeo Ne 1.3 7 60% ot MX MX
KonrpoJsbHasi Touka Ne 2 15-16 18 (60% ot 30) 30
Oyenounoe cpeocmeo Ne 2.1 9 60% ot T1 T1
Oyenounoe cpedocmeo Ne 2.2 14 60% ot T2 T2
IIpome:xkyTOUHaS aTTeCcTALUS - 24 — (60% 40) 40
OK3aMeH -

HNUTOI'O no gucuuninxe 60 100

* - MUHUMaIBbHOE KOJMYECTBO 0aJUIOB 3a OIEHOYHOE CPEJICTBO — ATO KOJIMYECTBO 0ayuioB, HAOpaHHOE
oOydJarmuMcsi, TpPH KOTOPOM OIIEHOYHOE CPEACTBO 3aCUUTHIBACTCSA, B TMPOTHBHOM CIy4yae
06yqa}01]11/11‘/'1cs[ JOJI’KEH J'II/IKBI/I)II/IPOB&TB HOS[BI/IBHIYIOCSI aKa}IeMquCKy}O 3a10JKEHHOCTH 110 TeKYH_[eI\/'I
WIM TIPOMEXYTOYHON arrecTanuu. MUHUMAIbHOE KOJMYECTBO OAIJIOB 32 TEKYIIYIO aTTECTAIHIO, B
T.4. OTJICIBHOE OIIEHOYHOE CPEJICTBO B €€ COCTaBe, M MPOMEKYTOUHYIO aTTECTAIHIO cocTaBiisieT 60%
OT COOTBETCTBYIOIIUX MaKCUMAIBbHBIX OAJIJIOB.
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7.4. Illkanaa oueHKH 00pa30BaTEJIbHBIX 10CTHKEHUI

HroroBas arrectanus Mo AUCHUIUIMHE onleHnBaeTcs mo 100-0auibHOM MIKane U MpeacTaBiseT
CyMMy OallIoB, 3apa0OTaHHBIX CTYJEHTOM IIPU BBHINOJIHEHUM 33/JlaHUd B paMKax TeKyled u
MIPOMEXKYTOUYHOM aTTECTALNKU

Cymma
oannos

Ouenka no 4-x d6annvHoll WKa1E

Ouenka
ECTS

Tpeobosanusn K ypoenio oceoenusn
YUeOHOoUl OUCHYUNTIUHBI

90-100

5- «omauunoy/ «3aumenoy

O1eHKa «OTIMYHOY» BBICTaBIISETCS
CTYZAEHTY, €CJIM OH ITyOOKO U IIPOYHO
YCBOMJI IPOTPaMMHBII MaTepHa,
HCYEPIIBIBAIOLIE, TIOCJIEAOBATEIBHO,
YETKO U JIOTHYECKU CTPOHHO €To
U3Jaraert, yMeeT TECHO yBS3hIBATh
TEOPHIO C MPAKTHKOM, UCTIONB3YET B
OTBETE MaTepual MOHOTpa(hUIecKO
JIUTEPATYPHI

85-89

75-84

70--74

4 - «xopouwioy/
«3aUmeHo»

65-69

60-64

3 - «y0osremeopumenbHoy/ «3a4meHo»

OreHKa «XOpOII0» BHICTABIISAETCS
CTYIEHTY, €CJIM OH TBEPAO 3HAET
MaTepHajl, FPaMOTHO U IO CYILECTBY
U3JaraeT ero, He JIOMycKas
CYIIIECTBEHHBIX HETOYHOCTEH B OTBETE
Ha BOIPOC

OneHka «yI0BJIETBOPUTEIBHO
BBICTABJISI€TCS CTYIEHTY, €CIIU OH
UMeeT 3HaHUS TOJIBKO OCHOBHOTO
MaTepuaia, HO He YCBOMII €T0 JIeTalleH,
JIOITyCKAeT HETOYHOCTH, HEJOCTaTOYHO
NpaBUWIbHBIE POPMYITUPOBKH,
HapyLIEHUs JJOTHYECKON
MIOCJIEI0BATENBHOCTH B U3JI0KEHUH
IPOrpaMMHOT0 MaTepraia

0-59

2 - «HeYy008IemMBOPUMENLHOY/
«He 3a4UMmeHO»

OreHKa «HEYI0BIETBOPUTEILHO
BBICTABIISIETCS CTYJICHTY, KOTOPBIN HE
3HAET 3HAYUTEIbHON YacTH
IPOrpaMMHOTO MaTepuala, JOMyCcKaeT
cymecTBeHHbIe omnOku. Kak
MIPaBUIIO, OLIEHKA
«HEYJIOBJIETBOPUTEIHHOY CTaBUTCSI
CTY/ICHTaM, KOTOpbIE HE MOTYT
IIPOJIOJDKUTE 00yueHue 0e3
JOTIOJTHUTEIJIBHBIX 3aHATHH IO
COOTBETCTBYIOIIEN JUCIUIINHE

8. IEPEUEHD OQHOBHOFI 1 JONOJHUTEJBbHOM YYEBHOM JIUTEPATYPHI,
HEOBXOJIUMOM JJIs1 OCBOEHU S JUCHUATILINHBI

@) OCHOGHaA yYeOnasa numepamypa:

1. A.E. llkypo, I1.C. KpuBonoros, «Texnonoruu u Mmarepuainsl 3D-nieuat», yuebd. nocoodue /
VYpai. roc. necotexH. yH-T, EkarepunOypr 2017.

2. Buta3p [1.A. OCHOBBI HAHOTEXHOJIOTUI ¥ HAHOMATEPUAJIOB [ DJIEKTPOHHBIN pecypc]: yueOHoe
nocobue/ Butsss [1.A., CBuaynoBuy H.A.— DeKTpoH. TEKCTOBBIE TaHHbIE.— MUHCK:
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Beimmitnrast mkona, 2010.— 302 ¢.— Pexxum noctyma:
http://www.iprbookshop.ru/20108.html.— 3BC «IPRbooks»

3. OcHoBbl HaHOTeXHOMOTHH. YacTh 1. MUKPO- M HAHOTEXHOJIOTUH JJISI OMOJIOTHIECKUX H
MEAMIMHCKUX uccienoBannii. Yacts 2. KanenpHast Mukpodaronarka [ DIeKTpoHHbIN pecypce]:
yaeonoe nocobue/ K.W. benoycos [u ap.].— DnekTpoH. TekcToBbIe JaHHBIC.— CaHKT-
[TerepOypr: Yuusepcuter U'TMO, 2015.— 55 ¢.— Pexum nocryna:
http://www.iprbookshop.ru/71496.html.— 3BC «IPRbooks»

4. TlonsxoB B.B. buomenunuHckre HAaHOTEXHOJIOTUH [ DJIEKTPOHHBIN pecypc]: yaebHoe mocobue/
[TonsikoB B.B.— DnekTpoH. TekcToBbie JaHHbIe.— PocToB-Ha-/{ony, Taranpor: M3gaTenscTBo
Oxnoro genepansuoro yuuepcurera, 2018.— 129 ¢.— Pexum gocrymna:
http://www.iprbookshop.ru/87704.html.— 3BbC «IPRbooks»

0) OonoanumenvHan yueoOHas aumepamypa:

1. HanoctpykTypsl B Ouomemuimue: cO0. moa pen. K. ToncamBec, 3-e wu3a. (RJIEKTPOHHOE).
«Jlabopatopus 3Hanui», 2015.

2. T'mux b., Tlacrepnak JIx. MomnekynspHas OuorexHosorus. IIpuHIMnel M npuMeHeHue. M.,

Mup,2002.

Mupounos B.JI., OcHoBbI ckaHupyroiei 30510801 Mukpockonuu, PAH, UOM, 2004.

4. Chee Kai Chua, Kah Fai Leong, 3D Printing and Additive Manufacturing: Principles and
Applications (nsToe uznanue, 2016) // World Scientific Publishing Company Pte Limited 6. Lydia
Cline, 3D Printing with Autodesk 123D, Tinkercad, and MakerBot, (2015) // McGraw-Hill
Education

5. Chee Kai Chua and Wai Yee Yeong, Bioprinting: Principles and Applications (2014) // World
Scientific Publishing Company Pte Limited

w

9. MIEPEYEHB PECYPCOB MTH®OPMAIIMOHHO-TEJEKOMMYHUKAIIMOHHOM
CETH «<MHTEPHET» (IAJIEE - CETb «MHTEPHET»), HEOBXOJAUMbIX JJIS
OCBOEHMUSA JUMCIIAITJIMHBI

1. www.nature.ru - YueGHuku, HaydHble MOHOTpauu, 0030phl, 1a00paTOPHbIE MPAKTUKYMbI B
cBOOOJTHOM JIOCTYIIE Ha caiiTe xypHasa Nature.

2. www.ncbi.nlm.nih.gov/Pubmed - Camas kpynHas 0a3a Hay4HBIX JaHHBIX B O00JaCTH
OMOMEIMIIMHCKHX HayYK.

3. http://lwww.ncbi.nlm.nih.gov - I'enernueckast 6a3a ganubix, CIIA

4. http://www.ebi.ac.uk — EBponeiickuii HHCTUTYT OMOUH(DOPMATHKI

5. http://fecoradmod.narod.ru/ - HMHpopMalMOHHO-yUeOHBIH pecypc MO  PaJuOIKOJIOTHH,
PaaHOONONIOTHU B PAMOIKOIOTHUECKOMY MO/ICTTHPOBAHHIO

10. IEPEYEHb HH®OPMAIIMOHHBIX TEXHOJIOIMH, UCTTOJIb3YEMBbIX ITPU
OCYHECTBJIEHUU OBPA30OBATEJIBHOI'O NTPOLECCA IO JUCIUIIJIMHE,
BKJUIIOYASA IEPEYEHDB ITPOI'PAMMHOI'O OBECIIEYEHUA U THOOPMALIMOHHbIX
CITPABOYHbIX CUCTEM (TP HEOBXOJIANUMOCTH)

Hcnonp3oBanne HHPOPMAITMOHHBIX TEXHOJIOTHH TIPH OCYIIECTBICHIH 00pa30BaTEILHOTO MpoIecca 1o
JUCLUIUIMHE OCYILIECTBISETCS B COOTBETCTBMM C YTBEp)KICHHBIM IlososkeHuneM 00 DieKTpOHHOMH
uH(popMalnoHHO-00pa3oBarenbHO cpene UATO HUAY MUDU.

DnekTpoHHass cucrema ympaeineHuss oOyuenumem (LMS) wucmome3dyercss ans  peanu3aluu
O6paSOBaTeJ'IBHBIX mnmporpamMm I1pu OYHOM, IAUCTAHOMOHHOM M CMCHICHHOM pPEKHUME O6yquI/I5[.
Cucrema peanusyer ClieTylolre OCHOBHbIC (DYHKIIHH:

1) Co3nanue u yrpapJieHUE KIacCaMH,

2) Co3naHue Kypcos,

3) Opranu3aiys 3alKcy yJaluxcs Ha Kype,

4) TlpemocraBieHHe J0OCTYIA K YUeOHBIM MaTepuaiaM JUisl yJaInxcs,
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5) Ilybnukanus 3agaHuil 1Sl YACHUKOB,

6) OueHka 3aaHU ydalIuXcsl, IPOBEICHHE TECTOB M OTCIICKHUBAaHKE IIporpecca 00y4eHHs,

7) Opranuzanus B3aMMO/ICHCTBHSI yYaCTHUKOB 00pa30BaTEeIbHOTO MpoIlecca.
Cucrema HWHTETpUpYETCSI C JIOTIOJIHUTENBHBIMU CEepBUCAMM, OOECIICUYMBAIOUIMMUA BO3MOKHOCTh
UCTIOJIB30BaHUSl TaKMX (YHKIMH Kak pabOuyMii KajeHIapb, BUACO CBSI3b, MHOTOIOJIB30BATEIILCKOEC
pelaKTUPOBaHHUE JTOKYMEHTOB, CO3/1aHUE ()OPM ONMPOCHUKOB, MHTEPAKTHUBHAS JIOCKA IS PUCOBAHUS.
ABTOpH3aIMS M0JIB30BATEICH B CUCTEME OCYILECTBIISICTCS TOCPEACTBOM KOPIOPATUBHBIX aKKAyHTOB,
NPUBS3aHHBIX K JIOMEHY oiate.ru.

10.1. Ilepeuenv ungopmayuoHHbIX MEXHONOUL
[Tpu yTeHUU NEKIMIA IO JAHHOMY KYPCY UCIIOIB3YIOTCS MYJIbTUMEIUIHBIC TEXHOJIOTHH B ayJUTOPHH,
OCHAIIIEHHBIX KOMITBIOTEPaMH, 3KPAHOM H IPOCKTOPOM.

JlaGopaTopHbIe 3aHATHS MPOBOAATCS B Ja0OpATOpPUU PaTUOOMOIOTHU U SKOTOKCHUKOJIOTHH PACTCHUIN
®I'BHY BHHUHNPAD, B anaimutHueckoii u XpomaTorpaduyeckod JadopaToOpusX TakkKe C
UCTIOJIb30BAaHUEM MYJIbTUMEIUITHOTO 000pyA0BaHUs (KOMIIBIOTEP, HOYTOYK).

10.2. Ilepeuensv unghopmayuoHHbIX CRPABOYHBIX CUCIEM
JlocTyn K 3IEKTPOHHBIM OMOIMOTEYHBIM pecypcaM U DJIEeKTPOHHON OMOIMOTEHYHON cucTeMe

(OBC) ocymiecTBISIETCS TTOCPEICTBOM CIEIHATBHBIX pa3esioB Ha opuimanbHoM caiite UATD HUAY

MUOU. ObecriedeH T0CTYI K IEKTPOHHBIM Katajoram oubnnoreku MATD HUAY MUOU, a Takxe

ANEeKTpOHHBIM oOpa3oBarenbHbiM pecypcam (OMOC), chopMHUpOBaHHBIM Ha OCHOBAHMM MPSIMBIX

JIOTOBOPOB C MpaBooOIafaTe s iMi Y4eOHOM U y4yeOHO-METOIUYECKOW JUTEepaTyphbl, METOJUYECKHX

oCcoOui:

1) Nudopmanuonnsie pecypcbl Cetun Koncynbrant Ilmoc, www.consultant.ru (undopmanus
HOPMAaTHUBHO-TIPABOBOI'O  XapakTepa Ha OCHOBE COBPEMEHHBIX KOMIIBIOTEPHBIX U
TEJICeKOMMYHUKALMOHHBIX TEXHOJOTHH);

2) DNEeKTPOHHO-ONOIMOTeYHAS cucTema HUAY MUOU,
http://libcatalog.mephi.ru/cgi/irbis64r/cgiirbis_64.exe7C21COM=F&I21DBN=BOOK&Z
211D=&P21DBN=BOOK;

3) OBC «M3aarensctBa Jlanby, https://e.lanbook.com/;

4) OnekTpoHHO-O0ubnoreunas cucreMa BOOK.ru, www.book.ru;

5) ba3bl nanHbIX «OneKkTpoHHO-0uOmMoTeuHas cucreMma elibrary» (9BC elibrary);

6) basosas Bepcust O9bC [PRbooks, www.iprbooks.ru;

7) ba3wl qanHbIX «9nekTpoHHas 6ubanoTeka Texundeckoro BY3a» www.studentlibrary.ru,
8) DneKTpoHHO-OubIoTeuHas cucreMa «AnOykc.py/ibooks.ruy,

9) http://ibooks.ru/home.php?routine=bookshelf 5
10)  DnexrponHO-OMOMMOTeuHas cuctema «9BC FOPAUTy, http://urait.ru/.

11. OIMMCAHUE MATEPHAJIBHO-TEXHUYECKOM BA3bl, HEOBXOJIUMOM s
OCYHECTBJIEHUA OBPA3OBATEJIBHOT'O ITPOLHECCA 11O JUCHUIIJIMHE

MuHUMaTbHO HEOOXOAMMBIN ISl peanu3aliy AUCIHUIUIMHBL MepedYeHb MaTepUabHO-TEXHUYECKOTO
o0ecreyeHus BKIIIOYAET B ceO0sl:

A) ayauropus Ui mpakTHdeckux 3aHsATHH Ha 30 MOCaJouHBIX MECT C HOYTOYKOM, NPOEKTOPOM H
IKPAHOM;

B) O6opynoBanue:

. ciekrpodoTometp OeckroBetHbir NanoDrop-2000;

. YIBTPaBBICOKOA(PPEKTUBHBIH KUIKOCTHOM XxpoMaTorpad Shimadzu LC-30;

. CHCTeMa JUTsl TPOBEICHUS BEPTUKAIBHOTO 3j1ekTpodopesa Hoefer SE 600 Chroma,;

. goctyn k nadoparopuu [1L[P B peanbHoM Bpemenu, amruindukarop JT-96;

. mukpockornsl SK-14; Nikon.

. IOTIOJIHUTEIBHOE 000PYI0OBaHUE: CyX0)KapoBOH IIKag, MHKYOAaTOPHI, aHATUTUIECKUE BECHI,

AN Ol R~ W N
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nIeiikep, pokep, ICHOHU3ATOP-OUTUCTHILIATOP, MUHU-IIEHTpU(yTa, 000pyI0BaHHE IS TIPOBEICHHS
TBepa0(a3HOM FKCTpAKIMHU, BOJSHASI OaHsl, COHUKATOD, YAbTPAa3BYKOBAs BAHHAs
7. KOMITIIOTEPHOE 00OPYAOBAHKE C HEOOXOIUMBIM TIPOTrPAMMHBIM 00CCTICYCHUEM.

12. OCOBEHHOCTHU PEAJIM3ALIMU JUCHUIITIMHBI AJ151 UTHBAJIMAOB U JINL
C O'PAHUYEHHBIMH BO3MOXHOCTAMMU 3/10POBbA

B cootBercTBHM ¢ MeTOAMYECKMMH pekoMeHaanusMu MunoOpuayku PO (yrB. 8 ampens 2014
r. No AK-44/05BH) B Kypce Ipearnojaraercss MCIojab30BaTh COIMAIbLHO-aKTUBHBIC U PEQIICKCHBHbBIC
MeTOAbl O0y4YEeHMs, TEXHOJIOTUM COLMOKYJIbTYpHOH peabmintanuu odOyuaromuxcs ¢ OB3 ¢ nensto
OKa3aHHUs IOMOUIY B YCTAHOBJIEHUH MOJTHOLEHHBIX MEXINYHOCTHBIX OTHOLIEHUI.

OOydeHue ULl ¢ OrpaHUYEHHBIMH BO3MOXXHOCTSMHU 3/I0pPOBbSI OCYLLECTBIISETCS C yYETOM
WH/IMBUYAIBHBIX TCUXO(HU3MUECKUX OCOOCHHOCTEH, a JUIi MHBAIMIOB TaKXKE B COOTBETCTBUH C
WH/IMBUYaJIbHOW IPOrpaMMoil peabminTauy HHBAIUAA.

Jas JMi ¢ HapylleHHeM C¢JyXa BO3MOXHO TIpEIOCTaBlIeHHE HH(OPMAIUN BU3YaJbHO
(KpaTKMM KOHCHEKT JIEKIIMH, OCHOBHAas W JIONOJIHUTENbHAs JMTEparypa), Ha JIEKUMOHHBIX H
IPAKTUYECKUX 3aHATUSAX JIONYCKAETCS IMPUCYTCTBUE ACCUCTEHTA, a TaKXe, CypIONEPEBOAUYMKOB U
TU(IIOCYPIOTIEPEBOAUHKOB.

OneHka 3HaHUM CTYAEHTOB Ha MPAKTUYECKUX 3aHATUSAX OCYIIECTBIIAETCS Ha OCHOBE

HNUCbMEHHBIX KOHCIIEKTOB OTBETOB Ha BOIIPOCHI, MUCbMEHHO BBIIIOJHEHHBIX MPAKTUUYECKUX 33aJaHUM.
Jloknan Tak e MOXKeT OBITh IpefocTaBlieH B NMUCbMEHHOW (opme (B Buae pedepara), mpu 3ToM
TpeOOBaHUS K COJEPKAHUIO OCTAIOTCS TEMH K€, a TPeOOBaHUS K KayecTBY M3JIOKEHHs MaTepuaia
(MOHATHOCTh, KayecTBO pEYH, B3aMMOJEWUCTBUE C ayJUTOPHUE M T. 1) 3aMEHSI0TCA Ha
COOTBETCTBYIOILIME TPeOOBaHUs, MPEAbSABIsEMble K NMHUCbMEHHBIM paboTaM (KauecTBO 0(pOpMIICHUs
TEKCTa U CIMCKA JIMTEPATYPhl, (PAMOTHOCTh, HAJIMYUE WIUIIOCTPALIMOHHBIX MAaTEPUAJIOB U T.J.)
C y4eroM COCTOSHHUS 3/10pOBbsI IPOCMOTP KHMHO(MWIbMA C IMOCICAYIOIIUM aHAJIU30M MOXET ObITh
IIPOBEJEH JOMa (HaIpuMep, pU HEOOXOIUMOCTH JOIOJHUTENbHON 3BYKOYCHIMBAOILIEH anmapaTypsl
(HaymHMKHM)). B Takom cinydae CTYIEHT NpeAoCTaBisieT NMUCBbMEHHBIN aHaln3, COOTBETCTBYIOILUMN
IpEIbABISIEMbIM TPEOOBAHUAM.

[TpomexxyTouHas arTecTalus Ui JIML C HApyLICHUSMU ClyXa MPOBOJUTCS B MHCbMEHHOMN
dopMe, TpU 3TOM HCHOIB3YIOTCS OOIIME KpUTepUH oleHuBaHud. [Ipm HeoOXoAMMOCTH, BpeMms
MOJrOTOBKU Ha 3a4eTe MOKET OBbITh YBEIMUYEHO.

Jlns M ¢ HapylieHMeM 3peHMs JI0ONyCKaeTcs ayauaibHOE IMpelocTaBlieHne MHGOpMaluu
(HampuMep, ¢ UCMOJIb30BaHUEM IPOTPaMM-CHHTE3aTOPOB PEUM), a TAK)KE MCIIOJIb30BaHUE Ha JIEKIMAX
3BYKO3alMCHIBAIOIIUX YCTPOUCTB (AMKTOPOHOB M T.A.). JlomyckaeTcss MpUCyTCTBHE Ha 3aHITHIX
accHUCTeHTa (TIOMOIIHMKA), OKa3bIBAIOIIEr0 00yJYaromuMCs HEOOXOAUMYIO TEXHUYECKYIO TTIOMOIIb.
OrneHka 3HaHMN CTY/IEHTOB HAa CEMUHAPCKUX 3aHATHUSIX OCYIIECTBIISETCS B YCTHOM opMe (KaKk OTBETHI
Ha BOIPOCHI, TaK M MpakTHYeckue 3ananus). [Ipm HeoOXxonumocTH aHanmu3a (UIbMa MOXKET ObITH
3aMEHEH OIMCAaHUEM CUTYallUd MEKITHHYECKOIO B3aUMOJIEHCTBHUS (Ha OCHOBE OIbITa PECTIOH[EHTA,
XYA0KECTBEHHO! JIUTEPATYpPHI U T.J.), TO3BOJIAIOIIMM OLIEHUTh CTENIEHb CPOPMHUPOBAHHOCTH HABBIKOB
BJIQ/ICHUS METOJIaMU aHaJu3a U BBIABICHUS CHEUMPUKU (YHKIIMOHUPOBAHUS W Pa3BUTHS NCHUXMKH,
NO3BOJISIOIIMMHU yUUTHIBaTh BIUSHUE STHUYECKHX (akTopoB. Ilpu mpoBe-ieHUM NPOMENKYTOUHOMN
aTTecTallud JJi JIMI C HapylIEHUEM 3pEHHs] TECTUPOBAHUE MOXKET OBbITh 3aMEHEHO Ha YCTHOE
cobeceJ0BaHuUE 110 BOIIPOCAM.

Jlnna ¢ HapymieHUsIMH ONOPHO-ABMIaTeJIbHOIO anmapaTra HE HYXIATCi B 0COOBIX
dopmax mperocTaBieHUsT yueOHbIX MarepuanoB. OJHAKO, C Y4E€TOM COCTOSHHS 3[0POBbS 4acTb
3aHATUH MOXET ObITh pealin30BaHa IUCTAaHIMOHHO (mpu momomu cetu «MHTepHeT»). Tak, mpu
HEBO3MO>KHOCTH IOCEIIEHUS JIEKIIMOHHOIO 3aHATUS CTYAEHT MOJKET BOCIIOJIb30BAThCS KpPATKUM
KOHCIIEKTOM JIEKIIHH.

[Ipy HEBO3MOXXHOCTH MOCEIIEHUSI NPAKTUYECKOIO 3aHATUS CTYACHT IOJDKEH IPENOCTABUTH
MUCHbMEHHBIH KOHCIIEKT OTBETOB HAa BOIPOCHI, MUCbMEHHO BHITIOJHEHHOE PAKTHUECKOE 3a/1aHHUE.
Jloknman Tak e MOXeT ObITh IpefocTaBlieH B MUCbMEHHOW (opme (B Buae pedepara), mpu 3ToM
TpeOOBaHUS K COJEPKAHUIO OCTAIOTCS TEMH K€, a TpeOOBaHUS K KauyecTBY M3JIOKEHHsI MaTepHualia
(MOHATHOCTb, KAauecTBO pEYM, B3aUMOJECHCTBHE C ayauTopued M T. Jd) 3aMEHSIOTCd Ha
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COOTBETCTBYIOIIME TPEOOBaHUS, MPEABIBISIEMbIE K MUCHbMEHHBIM paboTaM (KadyecTBO OGOPMIICHHS
TEKCTa U CIHCKA JUTEPATYPhl, TPAMOTHOCTb, HAJIMUKE WIUTIOCTPAIIMOHHBIX MaT€pPHajoB U T.1.).

[TpomexxyTouHasi aTTecTanysl Ui JIUI[ C HapyIICHUSMH OIOPHO-IBUTATEILHOTO ariapara
OPOBOJIUTCS Ha OOIMIMX OCHOBAaHUSAX, NpPU HEOOXOAMMOCTH TpOIEAypa 3aueTa MOXKET OBITh
pear30BaHa IUCTAHIIMOHHO (HAIIpUMeEp, IPH MOMOIIH TTporpamMmMbl Skype).

JJis 3TOTO 1O TOTOBOPEHHOCTHU C IMPETOAaBATENIEM CTYACHT B ONPEICICHHOE BPEMS BBIXOIHT
Ha CBSI3b JIJIS IPOBEICHUS MPOIEAYPHI 3a4eTa. B TakoM ciydae 3a4eT caaercsi B BUIE cOOeCceI0BaHUS
no BompocaMm (cM. (opMbl TpOBEAEHUS MPOMEXKYTOUHOH aTTECTAllMM JUIsl JIML C HAPYIICHUSIMHU
3penust). Borpoc u nmpakTudeckoe 3a/ilaHie BEIONPAIOTCSl CAMUM TIPETIOIaBaTEIICM.

[Ipumeuanue: DoHABI OLIEHOYHBIX CPEACTB, BKIIIOYAIOIIME THUIIOBBIC 33JlaHUS M METOJbl OLEHKH,
KPUTEpUU OIICHUBAHMS, TIO3BOJSIONINE OLICEHUTh pPE3yabTaTbl OCBOCHMS JAaHHOW JUCIMILTUHBI
obyuatouumucsa ¢ OB3 moryt Bxoauts B coctaB PII]] Ha mpaBax OTAEIbHOTO JOKYMEHTA.

IIporpammy cocraBui (a) (u):

N.J1. Knabykos, nonent OBT, k.6.H.

Penrenzent (bI1):

C.O. bapaHoBckuii, pykoBoauTeNb JlabopaTopun ouonmkenepurn MPHII um. A.®. [{p16a
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JHUCT COTJIACOBAHUS PABOYEM ITPOT'PAMMBI JUCITATIIVMHBI

Jucuumimza cBoero otaenenus (Hanpumep, OMKC uuraer qiis OUKC)

1o yueOHOMY IJIAHY

[Iporpamma paccMoTpeHa Ha 3aceaHuu
otneneHus HammeHoBaHue OTeIICHUS
(mpoTtoxon Ne OT «__ »

20

T

PykoBomuTens 00pa3oBaTeabHON TPOTPaMMBI
00.00.00 HaumeHnoBaHue
CHEIMAILHOCTH/HAMIPABICHUS MTOATOTOBKH

« » 20 1. N.O.Damunus

HauanbHuk otnenenus Haspanue oraenenus
« » 20 T N.O0.®amunus

Hay4nblii pyKOBOAMUTEIE MarucTEPCKON
MporpamMMsl (Ipy HEOOXOTMMOCTH )
00.00.00 HaumenoBanue
CHEIMaIbHOCTH/HAMPABICHUSI TIOATOTOBKH
« » 20 T N.O0.®amunus
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