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1.  ean,3aga4u v IVIAHMPYeMbIe Pe3yJIbTAThI 00yYeHus M0 JUCHUIIJIMHE

K OCHOBHBIM IL€JIIM OCBOEHMSI JUCLHMUIUIMHBI «OCHOBBI T€HHOM HWH)KEHEpUU» CJEIyeT
OTHECTH:

— ¢opmupoBanue y 00ydyarOMIMXCsl JUYHOCTHBIX M NMPO(EeCCHOHANBHBIX Ka4eCTB, 3HAHUNA U
yMEHUH B 00JIaCTH COBPEMEHHOM TeHHON WHKEHEPUH

— ¢dopMupoBaHue IpO(ECCHOHAIBHBIX KOMIETEHLMH, IO3BOJSIONIMX  00eCHednuTh
BobinosHeHue tpedosanuii ®I'OC BO ¢ yueTom ocoOeHHOCTEH HaydHO-0Opa30BATENbHOM MIKOJIBI
VYHusepcurera

— o0ecIieuyeHne akTyalbHbIX NOTPEOHOCTEH PhIHKA TPy B Ka/Ipax € BHICIIMM 00pa30BaHUEM.

K ocHOBHBIM 3azagamM OCBOEHUS AUCUMIUIMHBI «OCHOBBI T'€HHOM WHXEHEPUU» CIEAYET
OTHECTH:

— OCBOCHHE 3HAHWH B O0JIACTM T€HETUYECKOH M KJIETOYHOW WH)KEHEpUH, (POPMHPOBAHUE
KOMIUIEKCHBIX TPE/ACTaBIECHUI O MPUHLUNAX KOHCTpyupoBaHHUs pekoMOMHaHTHBIX JIHK u
OMOTEXHOJIOTHH IPOU3BOJCTBA KYJIBTYPhI KJIETOK Pa3JINYHBIX OPTaHU3MOB;

—  O3HaKOMHUTh  Clymiareiled ¢  COBPEMEHHBIMH  METOJaMH  KOHCTPYMPOBAHUS
pexomOuHaHTHBIX JIHK 11 cOBpeMeHHBIX crcTeMax TOCTAaBKHU; IaTh PEACTABICHUE O HOBBIX METOaxX
pellakTUPOBaHMs F€HOMOB, C(POPMUPOBATh HABBIKU JUI WAeHTUUKau pekomOouHanTHoM JIHK c
MIOMOILBIO HOBEHUIIMX MOJIEKYJISIPHO-OMOJIOTHYECKUX METOJIOB;

OOyuenue no mucuuiuinHe «OCHOBBI T€HHON MHXCHEPHH» HAIPaBIeHO Ha (popMupoBaHHe
y 00y4aroUIMXCsl CIeIyOIUX KOMIETEHIIUH:

Koa n HamMeHoBaHue KOMIIETEHIINI NHaaukaTopbl JOCTHKEHUSI KOMIIETEHITUN

NOIIK-1.1

OIIK-1 NOIIK-1.2

NOIIK-1.3
UIIK-2.1
[1K-2 NIIK-2.2
NIIK-2.3

2. MecT0 IMCUMILVIMHBI B CTPYKTYpPe 00pa30BaTe/IbHON MPOrpaMMbl

JucuunnnHa OTHOCUTCS K 00s13aTenbHOM yacTu 65oka b1 «lucuumnnuael (MOLynn)».

«OCHOBBI TCHHOH WHXCHEPUN B3aUMOCBSI3aHA JIOTHYECKH H COJICPIKATEIIBHO-METOIMIECKA
CO CIEIYIONIMMH TUCHUITMHAMU U ipakTukamu OOIT:
B obszamenvroii vacmu (b1)

b1.1.11 O6miast 6uoa0rUsI U MUKPOOHUOJIOTHS

b1.1.15.1 OcHOBBI MOJNIEKYIAPHOI OHONOTHN
b1.1.16.7 buoxumus

3. CTpyKTypa ¥ coep:KaHue U CHUIIMHBI

OOmiast TPyJOEMKOCTh JTUCHMIUIMHBI COCTaBNsieT 3 3ayeTHble eauHuIbl, T.e. 108
aKaJeMHYeCKHX 4acoB (U3 HUX 36 4acoB — caMoCTOsATENbHAsI paboTa CTYAEHTOB).

JucuummHay «OCHOBBI T€HHOM HHXEHEpUW» H3Yy4dalOT Ha YETBEPTOM Kypce (ceabMoi
CeMeCTp): KK — 24 akaJIeMUIeCKHU yaca, CeMUHApCKHe/TpakTHIeckue 3ausaTus 48 qacos, popma
KOHTPOJIS — DK3aMEH.

3.1  Bwuasbl yueOHOIi padoThHI U TPY10EMKOCTH
(o ¢popmam oOyueHus)

3.1.1. Oynas ¢popma oOydeHus

| Ne | Buj yueGHoii padoThI | Kosmuectso CemecTpbl




n/n 4acoB 6
1 | AyauTopHble 3aHATHSA 72 72
B Tom uncne:
1.1 | Jlexkuun 24 24
1.2 | CemuHapcKue/MpakKTHUECKUE 3aHATHS 48 48
1.3 | JlaGopaTtopHbie 3aHITHS -
2 | CamocrosiTejibHasi padoTa 36 36
3 | IIpomeskyTouHasi aTTecTALUA
3auer/nud.3aueT/IK3aMeH IK3aMeH
Hroro 108 108
3.2 TemaTnuecknii niaH N3YyYCHUS TUCHUIITTHHBI
(mo hopmam 0O0yueHHS)
3.2.1. Ounas ¢popma 0OydeHus
TpynoemkocTsb, yac
o
AyautopHasi padora =
<
E ) o] § g S
[} ST ) < D S
Ne Paznenbl/TeMbl 55 - ¥ 2 = £ x X = g =
=
n/n JMCHUAILTHHBI = & 2 El 8 E g S :"
E | Ec3 23| E5| B
= = s 9 3 9 S O 2
Q o < (ST = =
O R = =
1 Mertoabl reHHOH HH:KeHepuH. PepMeHTBI 15 3 6
reHeTHYECKOi MHIKEeHEePUH.
1.1 | HMcropusi reHHOI UHXKEHEPHH. 2
12 OCHOBHBIC (hEPMEHTBI: PECTPUKTA3BI, JIUTA3bL, 1 2 2
' MOJIUMEPA3HI.
OcHOBHBIE (bepMeHTHI: Oo6paTHas
TPAHCKpPUIITAa3a, TEpPMHHaJbHAs TpaHcdepasa,
13 5 1 2 2
nonmu-A  — monumepasza.  Knaccudukanms,
HOMEHKIIATYPa M XapaKTePHCTHKA PECTPHUKTA3
KouncTrpyupoBanue pexomounanTHbix JJHK.
2 | Onpenenenne HyKJICOTH/IHOI 34 8 16 10
MOCJIe0BATEIbHOCTH (CEKBEHUPOBaHUeE)
CIiInBKa 1o OJHOMMEHHBIM "TUIKUM" KOHIIAM
21 . 4 1 2 2
(pecTpuKTa3HO JUTa3HBIA METO)
CmmBka 1o "TynbIM" KOHIIaM (KOHHEKTOPHBII
2.2 | meron). CuiBKa (parMeHToB ¢ 4 1 2 2
Pa3HOMMEHHBIMHU JIMIIKUMU KOHIIAMH.
OrmnpezeneHne HYKJICOTUAHON
rocieoBaTeNibHOCTH (cekBeHIpoBanue) JJHK
2.3 o 8 2 4 2
Metox Mackama u ['mnbepra (XuMHIECKHIA).
Merton Coanrepa (hepMeHTaTHBHBIH).
I'mOpuau3anms Kak BHICOKOYYBCTBUTEIBHBIH
2.4 | MeToA BBISIBICHUS CICHU(PUICCKHIX 8 2 4 2
NOCJICZI0OBATEIBHOCTEH HYKICOTHIOB.
I'enoMmHbIe OUOIIHOTE onmposanne JITHK in
25 { HOMHBI HNOJIMOTEKU, KIIOHUPOBAHU 21 8 4 2
Vivo.
3 | BBemeHue rena B KJIETKY. 35 14 14
CeNeKTHBHBIC U PETIOPTEPHBIE TCHBI.
31 | ¢ , 5 1 2 2
peboBanus k BekropHoit JIHK, ee cocras.




Peryisiius dKCpeccHd MPOKapUOTHIECKHX
3.2 | reHoB. Perynaims SKCIpeccHH TEHOB YKapHOT. 10 2 4 4
Oco0eHHOCTH OpraHU3aIIH TeHOMA DYKapHOT.

Tunbl BEKTOPOB /1Sl BBEJICHUS TeHa B KIIETKY.
3.3 | Bakrepuanbhble masmuasl. Bupycer. [lnasmumst 10 2 4 4
arpoGaxTepuii. TpaHCTIO30HBI.

CriocoObI MpsAMOTro BBEACHUSA T'CHOB B KICTKY.

Tpanchexims Mukpounbekuus
34 Onextpormopanust ~ MeTon — «MHHH-KIETOK» 10 2 4 4
' Y1akoBKa B JTUIMOCOMBI. MeTO ] OHOJIOTHYECKOM
GarmuucTUKH Iomyuenue TPAHCTE€HHBIX
JKUBOTHBIX.
TpaHnchopmanusi PpacTUTEJBHOI0 TeHOMA.
4 | MoayyeHue  pacTeHHii ¢  3aJaHHBIMH 24 6 12 6
cBoiicTBaMM.
Tpancdopmarmss ~ pacTUTENHHOTO TeHOMA.
4.1 | BBeaeHME IeHOB B KJIETKH PACTEHUIA - OCHOBHBIE 8 2 4 2
CIIOCOOBL.
49 Okcmpeccnsi  TEHETHYECKOTO — Marephana B 8 2 4 2

TPpaHCI'CHHBIX PACTCHUAX.

Beenenue /IHK B kiieTku pacTeHHi C TOMOIIBIO

Ti- u Ri-masmug  Bo3MOXHOCTM — IeHHOM
43 . 8 2 4 2
umkeHepun. [loyuenne pacTeHunit ¢ 3a1aHHBIMA
CBOMCTBaMH
HUroro| 108 24 48 36

3.3  Conep:xanue TUCUHNIHHBI

1. MeToasbl reHHoii MHKeHeprU. PepMeHThI FeHeTHYeCKOil MHKeHepPUH.

1.1. Vicropus reHHOI UHXKEHEpUH.

1.2. OcHoBHBIE (PEPMEHTHI: PECTPUKTA3BI, JIUTA3bI, TOJIUMEPA3HI.

1.3. OcHoBHbIe (hepmenTh: OOpaTHas TpAaHCKPUIITa3a, TEpPMUHATIbHAS TpaHC(epas3a, Hoau-A
— nonaumepasa. Knaccudukanuys, HOMEHKIAaTypa U XapaKTepUCTHKA PECTPUKTA3.

2. KoucrpynpoBanue pexomOuHantHbix JIHK. Onpeneienue HyKJIeOTHIHO#
10CJ1e/10BaTeJbHOCTH (CeKBEeHUPOBaHHe)

2.1. CiuMBKa 10 OTHOMMEHHBIM "TUIKUM" KOHIIAM (PECTPUKTAa3HO JIMTa3HbIM METOT)

2.2. CmmBka mo "TymbeiM" KOHIIAM (KOHHEKTOPHBIN Mmeton). CmimBka (parMeHTOB ¢
Pa3sHOMMEHHBIMH JIMIIKMMU KOHIIAMHU.

2.3. Omnpexnenenne HYKJICOTHIHON mocienoBarenbHOCcTH (cexBeHnpoBanue) JJHK Meton
Mackama u ['mnbepra (xumndeckuii). Meton Canrepa ((epMeHTaTUBHBIN).

2.4. TmOpummzanus Kak BBICOKOYYBCTBUTEIFHBIA METO]] BBISIBICHUS CHEIM(DUISCKUX
MOCJIEI0BATEIbHOCTEN HYKJICOTH IOB.

2.5. 'enomusbIe OuOMMOTEKH, KiToHuposanue JJHK in vivo.

3. BBenenne rena B KJIeTKY.

3.1. CenexTtuBHBIE 1 penopTepHbIe TeHbl. TpedoBanus k BekropHoii JIHK, ee cocras.

3.2. Perymsiuus sKcrpeccuu MPOKapHOTHYECKUX TeHOB. Perynsuus sKcrpeccuu TeHOB
sykapuoT. OcCOOEHHOCTH OpraHU3aluy TeHOMa 3YKapHOT.

3.3. Tumbl BeKTOPOB /JIs BBEACHUS I'eHA B KIETKY. bakTepuanbHble mia3Muabl. Bupycsl.
[Tnazmuasl arpoGaktepuil. TpaHCIIO30HBI.

3.4. Cnoco0Obl MpsIMOTO BBEJIEHHUS T€HOB B KJIETKYy. TpaHcdekuns MHUKpOMHBEKIUS
DnekTponopanus MeToJ « MUHHU-KIETOK» Y TTaKOBKa B JTUTIOCOMBI.

3.5. Metoa Ouonoruueckoii 6amumnctuku [lomyueHne TpaHCTeHHBIX KUBOTHBIX.

3.6. HoBble MeTO/IBI peTakTHPOBaHHS TEHOMOB.




4. Tpaunchopmanusi pacTurejibHOro renoma. IlosryyeHue pacreHuii ¢ 3aJaHHBIMHU
CBOMCTBaAMHU.

4.1. TpancdopManusi pacTUTEILHOTO TeHOMa. BBeleHHe T€HOB B KJIETKM pAaCTEHUU -
OCHOBHBIE CIIOCOOBI.

4.2. DKcnpeccHs TeHETHYECKOTO MaTepraiia B TPAHCTCHHBIX PACTCHHSIX.

4.3. Beeagenne JIHK B kneTku pactenuii ¢ momoirsio Ti- u Ri-mmazmug.

Bo3MoxHocTH TeHHOM nH)KeHepuH. [lomydyeHue pacTeHuii ¢ 3alaHHbIMU CBOMCTBAMM.

3.4  TemaTuka CEMHHAPCKUX/MPAKTHYECKHUX U JTA00PATOPHBIX 3aHATHIA

3.4.1. CemMuHapcKHe/IPAaKTHUECKUE 3aHATHUS

Metoabl renHoii nHKeHepuu. OCOOEHHOCTH PabOThI C TEHOMOM KHUBOTHBIX, TPUOHBIX,
PaCTUTENBHBIX, IPOKAPUOTHUECKUX KIIETOK.

depMeHTHI reHeTHYecKOi nHKeHepun. Knaccudukanus, cucremaruzanus. OcoOEHHOCTH
paboThl, IpUMEHEHUE, XPaHEHNUE.

KoncrpyupoBanue pekomounanTHbix JJHK. Metonb! cuinBku. Oco6eHHOCTH
KOHCTPYUPOBAHMS TUIA3MUIHBIX KOHCTPYKIIUHN IS pa3IMYHBIX LIEJICH.

Onpenenenne HyKJI€OTH/IHOM MOC/I€10BAaTeIbHOCTH (CeKBeHUPOBaHue). MeTo
Mackama u ['nn6epra (xumudeckuii). Meton Canrepa ((pepMeHTaTHBHBIN). MeTo b
CEKBEHUPOBAHUS HOBOTO MOKOJICHHUS.

BBenenne rena B Ki1eTKy. TUIIbI BEKTOPOB sl BBEJICHUS I'eHa B KJIETKY. CriocoObI IpSIMOTO
BBE/ICHUS T€HOB B KJIETKY. HOBBIE METOBI PEIAKTUPOBAHUS TCHOMOB.

Tpanchopmanus pacturenbHOro renoma. Ilosryuenne pacreHuii ¢ 3aJaHHbIMHU
cBoiictBamu. Beenenne JIHK B kinetku pacteruii ¢ momonipo Ti- u Ri-mumasmua. BosmoxHoCTH
TEHHOW WHKeHepuu. [lonydeHnne pacTeHui ¢ 3aJaHHBIMA CBOMCTBAMM.

4, Y4yeOHO-MeTOAMUYECKOE U MH()OPMAIIMOHHOE O0ecTieueHne

41  HopmatusHble 1okyMeHTHI 1 [OCThbI

He npexycmorpeno

4.2  QOcHoBHasi TUTEpaTYypa

1. lenkynos, C.H. I'enernueckas umxenepus / C.H. lenkynos. — U3na. 4-oe, cTepeor.
3-my. — HoBocuOupck : Cubupckoe yHUBEpcUTETCKOE 3AaTenbeTBo, 2010. — 514 c. @ wi., Taba.,
cxeM. — Pexxum noctyna: o noanucke. — URL:
http://biblioclub.ru/index.php?page=book&id=57527

2. Hykneunosbie kucnotsl / coct. T.H. I'pumenkosa, T.B. Uyiikoa ; MuUHUCTEPCTBO
oOpa3oBanus u Hayku Poccuiickoii @eneparun, PenepanbHOe rocy1apcTBEHHOE 010 KETHOE
oOpazoBarenbHOE YUPEXKJICHHE BBICIIEro 00pa3oBanus «KeMepoBCKHil TOCy1apCTBEHHBIN
yHHUBepcuteT» u 1ap. — Kemeposo : KemepoBckuii rocynapctBeHHbsiit yausepeurert, 2015. —99 c. —
Pexxum noctyna: mo moanucke. — URL.: http://biblioclub.ru/index.php?page=book&id=481587

3. XKyxosa, A.I'. MonekymsipHast Onoorusi: y4eOHHUK ¢ ypakKHEHUSIMU U 3a/1a4aMu /
A.T'. Xykosa, H.B. Km3nuenko, JI.I'. l'opoxoBa. — Mockga ; bepmun : lupexr-Menna, 2018. — 269
C. : W, Tabin. — Pexxum nocryna: mo nojamucke. — URL:
http://biblioclub.ru/index.php?page=book&id=488606
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4.3  JlonosHUTE/ILHAS JTUTEPATypa

1. Ty3oBa, P.B. MonekynsipHO-TeHeTHUECKIE MEXaHU3MbI HBOJIFOIIMYA OPraHUYECKOI0 MUPA.
I'enetnueckas u knerounas nmwkenepus / P.B. Tyzosa, H.A. KoBane. — Munck : benopycckas
Hayka, 2010. — 396 c. — Pexxum nocryna: o noanucke. — URL:
http://biblioclub.ru/index.php?page=book&id=89370

2. Munnna, B.1. Teopernueckue 1 NpakTUYECKUE aCIIEKThl U3YUEHUSI MaTEPUAIbHBIX
OCHOB HaCJIEZICTBEHHOCTH Ha KJIeTO4HOM ypoBHe / B.11. Mununa ; MunuctepcTBo o0pa3oBaHus U
Hayku PO, OenepanbHOe ToCcy1apcTBEHHOE OI0KETHOE 00pa30BaTeIbHOE YUPEKIEHUE BBICIIETO
npodeccuoHaabHOro 00pazoBanus «KemepoBckHii rocy1apCcTBEHHBIH yHIBEpcuTeT», Kadenpa
reHetuku, eaepanbHOE TOCYJapCTBEHHOE OI0JKETHOE YUpexkaeHne Hayku HCTUTYT skomorun
yenoBeka Cubupckoro otnenenus: Poccuiickoit akanemun Hayk u ap. — Kemepoo : KemepoBckwuii
rocyJaapcTBeHHbIN yHuBepeuret, 2014, — 144 ¢. : cxem., Ta0i1., wi. — Pexxum qoctyma: mo moAmnucke.
— URL: http://biblioclub.ru/index.php?page=book&id=437478

3. HassinoBa, O.K. I'enetnka 6akrepuii B Bonpocax u orBerax / O.K. JlaBbiaoBa ;
MunuctepctBo oOpa3oBaHus U Hayku Poccuiickoit @enepanuu. — OpenOypr : OpeHOyprekuit
rocyJaapcTBeHHbIN yHusepeuret, 2015. — 178 c. : Taba., cxemsl, uit. — Pexxum noctyna: mo
noanucke. — URL: http://biblioclub.ru/index.php?page=book&id=364817

4.4  DJnexkTpoHHBIE 00pa3oBaTeIbHbIE PeCypPChI

He npenycmorpeno

45 JluueH3MoHHOe W  CBOOOJAHO  pacmpocTpaHsieMOe  NPOrpaMMHOe
odecrieueHue

He npenycmorpeno

46 CoBpemeHHbIe MpodeccHOHATbHBIE 0a3bl JAHHBIX U HHPOPMAIIHOHHBIE
CIIPaBOYHbIE CHCTEMbI

1. wwwe.elibrary.ru — Hay4Has snekTpoHHas OubIHOTEKA

2. http://www1.fips.ru/wps/wem/connect/content_ru/ru - POCTIATEHT

3. https://www.ncbi.nlm.nih.gov/ National Center for Biotechnology Information

4. https://www.ebi.ac.uk/about EMBL-EBI

d. MarepuajibHO-TEXHHMYECKOE O0ecneyeHue

AynuTtopHbIil (GOHJ, BKIIOYas ayJUTOPUH, OCHAIEHHBIE MPOEKTOPAaMU U KOMIbIOTEPAMU;
9JIEKTPOHHBIE PECYpPCHI, B TOM YHCIE JJIs MPOBEIEHUS KOMIBIOTEPHBIX TECTHUPOBAHUH; yueOHas
JUTEepaTypa.

Jlexuumonnas aynurtopusi kapeapel «Xumobuorex» AB5505. 115280, r. Mocksa, yi1.
ABtozaBojackasi, n. 16 ctp. 1. Ocunamenue: Ctonbl ydeOHBIC, CTYJbs, ayJUTOpHAas JOCKa,
MYJIbTUMEIUNHBIN KOMIUIEKC (IIEPEHOCHOM MPOEeKTOp, HOYTOYK). Paboyee mecTo mpemnomaBarens:
CTOJI, CTYJL.

JlaGopatopus kadenpsl «Xumobnorex» Ap5204. 115280, r. Mocksa, yi1. ABTO3aBOJCKas, 1.
16 ctp. 1. OcHamenue: mabopaTOpHBIE CTOJBI, BBITSHKHOW IKad, JIaMHUHApHBIA OOKC st
CTepWJIBHBIX paboT, Mukpobmopeakrop Homunculus, MoOunabHass KOMIIpeccopHas CTaHLUS,
HneHTpu(yra MeIUIMHCKas JabopaTopHasi, Beckl aHanuTHueckre Ohaus, BBICOKOCKOPOCTHOM MIeHKep
MPS-1, wmunuporatop Bio RS-24, wmununentpudyra MicroSpin, BBICOKOCKOPOCTHas,
MUHHIEHTpU(YTa-BopTeke MicroSpin FM-2400, nepconanbHbili BopTeke i npodupok V-1 plus,
NPOTOYHBIN OaKTepUIUIHBIN penupkysaTop Bo3ayxa UVR-M, pH-merp crammonapusiii FE20- Kit,
porop R-2 mist nByx 96-TyHOYHBIX IIAHIIETOB, POTOP C ATFOMUHUEBBIMH aJaITOPaMH Ha 6 MeCT JIst
50 mut mpooupok, Tepmoctat CP-100 ¢ hyHknmedt HarpeBa U OXJIaKJICHUS, TEPMOCTAT IUPPOBOI


http://biblioclub.ru/index.php?page=book&id=89370
http://biblioclub.ru/index.php?page=book&id=437478
http://biblioclub.ru/index.php?page=book&id=364817
http://www.elibrary.ru/
http://www1.fips.ru/wps/wcm/connect/content_ru/ru
https://www.ncbi.nlm.nih.gov/
https://www.ebi.ac.uk/about

TDB-120 tumna “dry block”, Tepmomeiikep aist 2 uranmeroB PST-60HL ¢ rperomieit kpoimkoii u
1aThOPMOH, XOJIOIMIBHUKY.

3aHATHS IPOBOAATCS B ay JUTOPHIX U nTaboparopusx MucTutyTta 6nonnxkenepuu um. K. T
Ckpsbuna «OUL] buorexnomoruu PAH.

6. MeToauyeckne peKoOMeHaaIul

6.1 Meroanuyeckue peKoOMeHIALMNN sl MPeNoiaBaTe/isl M0 OPraHu3aluu
o0yueHust
B Xonae J'ICKI_II/Iﬁ npenoaaBaTCyib HU3J1aracT U pas3bsACHACT OCHOBHEIC, HauOoJIee CIIOKHBIE

MOHATUSL TEMbI, a TAKXKE CBS3aHHBIC C HEW TEOPETHUECKHE M TMPAKTUYECKUE NPOOJIEeMbI, TaeT
PEKOMEHJALMU Ha MPAKTUYECKOE HIIM JIAOOPATOPHOE 3aHATHE W yKa3aHHUsS HAa CaMOCTOSTEIbHYIO
pabory.

CryzaeHTaM, IPOIMyCTUBIINM 3aHATHs (HE3aBHCUMO OT MPUYHH), HE HMEIOIIUE ITUCbMEHHOTO
pelIeHus 3a/1a4 WM He TIOATOTOBUBINNECS K JAHHOMY IIPAaKTHYECKOMY 3aHSITHIO, PEKOMEHIyeTCs He
MO3KE YeM B 2-HeJNeNIbHBIN CPOK SIBUTHCS Ha KOHCYJIBTAIMIO K IPETOAABaTENI0 U OTYUTATHCS I10
TeMme, u3ydaBiieicss Ha 3aHATUU. CTy/I€HTHI, HE OTYUTABIIHMECS MO KaXI0H HE MpopabOTaHHOH UMHU
Ha 3aHATHAX TEeME K Havaly 3a4eTHOW CECCHHM, YIYCKArOT BO3MOXKHOCTb MOJYYHTH IOJIOKECHHBIC
0aJuTBl 32 PabOTY B COOTBETCTBYIOIIEM CEMECTPE.

CTyneHTbl, MPOIyCTUBIINE 3aHATUS W/WIM HE COaBIIME BCE JIabopaTopHbIE PabOTHI HE

JOMyCKalTCs K dKk3aMeHy. CTYACHT, MPOMYCTHBIIUIN J1a00OpaToOpHy0 padoTy MO YBaKHTEIbHOM
MIpUYMHE, IMEET IIPABO ee 0TpaboTaTh B KOHIIE cemecTpa (He Ooiee 3 mabopaTopHBIX padoT).

6.2 MeTO)IH‘{eCRHe YKazaHus AJist oﬁyqamumxcn 10 OCBOCHMIO JUCHUIIJIMHBI

JucuunnmHa «OCHOBBI T€HHOM WHYKEHEPUW» NPENLyCMaTPUBAET JIEKIIUU U MPAKTUUYECKUE
3aHATUS KQXAYI0 Helemto. M3yueHne TUCHUIIMHBI 3aBEpIIaeTCs IK3aMEHOM. Y CIICITHOE U3yUYEHUe
JAUCHUITIIMHBI TpC6yCT IIOCCIICHUA J'IGKIII/IfI, aKTHUBHOU pa6OTI>I Ha TPAaKTHYCCKUX 3aHATUAX,
BBITIOTHEHUS YYEOHBIX 3a/laHuil TpernoAaBarensi, O3HAKOMIIEHUS C OCHOBHOW M JOMOJHUTEIHHOU
JIMTEpaTypoil.

HpI/I MOATOTOBKE K JICKHMOHHBIM 3aHATHAM CTYACHTaM HGO6XOI[I/IMO nepena O'—ICpC}IHOﬁ
JeKIrMed HeoOXOJUMO MPOCMOTPETh IO KOHCIEKTy MaTepuan mnpeapiayiie nexuuu. [lpu
3aTPYAHCHUAX B BOCIHPHUATUM MaTCpuajla CICAyCT O6paTI/ITI:C$[ K OCHOBHBIM JIMTECPATYPHBIM
uctouyHukaMm. Ecnu pazoOparbcs B MaTepuaie OMNSATh HE yAajaoch, TO oOpaTurech K JEeKTopy (To
rpaduKy ero KOHCYJbTalMii) WK K IPENoJaBaTelt0 Ha MPAKTUUECKUX 3aHATHSAX.

[IpakTudeckue 3aHATHA 3aBEPIIAIOT U3yUYeHUE Han0oJee BAKHBIX TeM Y4eOHON TUCITUTUINHEI.
Onu CJIyKaT JIAd 3aKpPCIUVICHUA U3YYCHHOI'0 MaTepualia, pasBUTUA YMeHI/II\/JI 1 HABBIKOB ITOAT'OTOBKH
JIOKJIaJIOB, COOOINEHUN, NPUOOPETEHUS OMbITa YCTHBIX MYyOIWYHBIX BBICTYIUJICHHUM, BEICHUS
AUCKYCCHH, apTyYMCHTAUN W 3alllUThl BBIABUTA€MBIX HOJ'IO)KGHI/If/i, HAaBBIKOB HpaKTI/I‘IeCKOﬁ pa6OTBI
B naboparopuu OHOTEXHOJOTHH, a TaKXke JUIS KOHTPOJS TMpernojaBareleM CTeleHU
IMOATOTOBJICHHOCTU CTYJCHTOB I10 I/I3yqaeM0171 JAUCHUITIINHE.

[Ipy 1OArOTOBKE K TMPAKTUUYECKOMY 3aHATHIO CTYACHTHl HMEIOT BO3MOXKHOCTH
BOCIIOJIB30BATHCA KOHCYJIbTAIUAMU IIPCIIOJaBATCIIA.

[Tpu MOATOTOBKE K MPAKTHUECKUM 3aHSATHUSM CTYACHTaM HEOOXOANMO:

— TPHUHOCHUTH C COO0N PEKOMEHIOBAHHYIO MPETOIaBATENIeM JINTEPATYPY K KOHKPETHOMY
3aHSTHIO;
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— 10 OYEpEeIHOr0 MPAKTHUYECKOrO 3aHSATHS MO PEKOMEHIOBAHHBIM JIMTEPATYpPHBIM
HUCTOYHUKAM MPOpadOTaTh TEOPETUUYCCKUN MaTepual, COOTBETCTBYIOIICH TEMBbI
3aHATHUS; TIOBTOPUTH MPOBEICHHBIE HHCTPYKTAXKHU 110 TEXHUKE 0€30IaCHOCTH;

— B HayaJie 3aHATHM 3a/1aTh MPENoJaBaTeN0 BOMPOCHI M0 MaTepHUally, BbI3BaBLIEMY
3aTpyJHEHHUS B €ro MOHMMAaHMM M OCBOCHHMM IPHU PELICHUM 3ajay, 3aJaHHBIX IS
CaMOCTOSITENIbHOTO PEICHHS;

— B XOJI€ CeMHHAapa JaBaTh KOHKPETHBIC, YETKUE OTBETHI M0 CYILIECTBY BOIIPOCOB;

— HA 3aHATUU JOBOJUTHh KAXIyl 3aJady JO OKOHYATEJIbHOTO  pEIICHHUS,
JEMOHCTPUPOBATh MOHMMAaHHE MPOBEACHHBIX DPACUYETOB (AaHAJIM30B, CUTYallUill), B
cllydae 3aTpyJIHEHUI o0paaThCs K MpenoiaBareiio.

1. DoH/I OLIEHOYHBIX CPEJCTB

7.1  MeTtoabl KOHTPOJIS U OLlEHUBAHUS Pe3yJILTATOB 00y4eHUsl

Meroavka npenoaaBaHus JUCUUILIAHBI IIPEAYCMAaTPUBAET IPOBEACHUE IPYIIIIOBBIX
JIEKIMOHHBIX U IPAKTUYECKUX 3aHATUH.

Texymui KOHTPOJIb YCIIEBAEMOCTH IIPOBOJUTCS CIAEAYIOIIMMU CPEICTBAMU:

- IOKJIa/1 ¥ 00CYXJIeHHE Ha PAKTUUECKUX 3aHATHSIX, IPOBOJUMBIX B (POpME KOIJIOKBUYMA,;

- YCTHBIH 0ONpoc;

- TECTUPOBAHHUE.

dopma arTecTanuu — SK3aMeH.

CamocrodrenbHas paboTa CTyIeHTa IpernonaraeT IpopaboTKy U yriryOiaeHrne 3HaHul
OCHOBHBIX pa3AcioB TCOPHHU U IMMPAKTHUKU C UCITOJIB30BAHUCM IIOHOJIHPITGJILHOfl JIATCPATypPhbl U
WNuTepuer-pecypcos. [Ipu caMoCTOATEIbHOM BBIIIOTHEHUH PA3IIMYHBIX BUIOB 3aJaHUN CTYIEHT
YYUTCS IPUHUMATD PEHICHUs, pa30upaTh U U3y4aTh HOBBIA MaTepual, paboTaTh ¢ HCTOYHUKAMHU
Hay4yHOH MH(OpMaIuu.

7.2  IIxajna u KpUTEPUH OLIEHUBAHNS Pe3y/IbTATOB 00yYeHHsA

[Tokazarenem oneHMBaHUS KOMIIETEHLIMN Ha pa3IMYHbIX Tanax ux GopMupoBaHus
SIBIIICTCS TOCTHIKEHUE 00YUYaAIOITUMUCS TUIAHUPYEMBIX Pe3yJIbTaTOB 00yUEHUS MO NUCIUTUIMHE
(Momyio).



OIIK-1. CriocobeH n3y4ars, aHATU3UPOBATh, UCIIOIB30BATh OMOIOTHYECKHE O0BEKTHI U MPOIECCHI, OCHOBBIBASICh HA 3aKOHAX U 3aKOHOMEPHOCTSIX

MAaTEMATUYCCKHX, (I)I/ISI/I‘-IGCKI/IX, XAMHUYECKNX U OMOJIOTHYECKUX HAayK U X B3aMMOCBA3AX

IToxa3zarean

Kpurepun onennBanust

2

3

4

5

HOIIK-1.1. 3HaeT 3aK0HBI
1 3aKOHOMEPHOCTH MaTe-
MaTUYECKUX, PU3UICCKUX,
XUMHAYECKUX U OHojIornye-
CKUX HAyK U X B3aUMO-
CBSI3U

OOyuaromuiics
JIEMOHCTPUPYET MOIHOE
OTCYTCTBHUE W
HEJI0CTaTO4YHOE
COOTBETCTBUE 3HAHUIA.

OOyuaromuiics
JIEMOHCTPUPYET HENOIHOE
COOTBETCTBUE 3HAHUM.
JlonyckaroTcsi 3HaUUTeIbHbIE
OLLIMOKU, MPOSIBISETCS
HEAOCTAaTOYHOCTD 3HAHUM, 1O

Ooyuatommiics
JIEMOHCTPUPYET YACTUYHOE
COOTBETCTBUE 3HAHUM 00
OCHOBHBIX HalpaBJICHUSIX
T€HHOW MHKEHEPHH, €€
CBSI3b C APYTHUMHU

OOyuaromuiics 1eMOHCTPUPYET
MIOJIHOE COOTBETCTBUE CIIEAYIOIINUX
3HAHWI:

OcHOBHbIE HAMPABJICHUS TEHHOMN
WHXXEHEPHUH, METO/IbI TE€HHOM
WHXXEHEPUH, €€ CBS3b C IPYTUMU

psiLy pa3zernos. OTpPACIIAMHU HAYKH U OTpacisiIMH HayKH.
TEXHOJIOTUSMH.
NOIIK-1.2. CriocoGen Ooyuaromuiics He ymeer | OOydaromuiicst YMeHus 0OCBOEHBI, HO OOyuaronuiicss JEMOHCTPUPYET
U3y4aTh U QaHAIM3UPOBATh | MJIM B HEOCTATOUHOM JIEMOHCTPUPYET HEMOIHOE JIOIYCKaroTCs MIOJTHOE COOTBETCTBUE YMEHUH B
Ononornyeckre OObEKTH M | CTETICHH YMEET COOTBETCTBUE YMEHHIA HE3HAYHUTENIbHBIE OMMOKH, | 00JaCTH FeHeTHYECKON HHKESHEPHH.
MPOLIECCHI aHAJIM3UPOBATh METOJbl | AHAIM3UPOBATH HETOYHOCTH, 3aTpyaHeHust | CBOOOJHO onepupyer

TeHeTUYECKOM OuoNornyecKre OObEKTHl U IIPU aHATUTHYECKUX pUOOPETEHHBIMU YMEHUSIMU,
WH)XEHEPHH. TIPOIIECCHI. oTIepanusx, IepeHoce MPUMEHSIET UX B CUTYaIHAX
YMEHUH Ha HOBBIE, ITOBBIIIEHHON CJIOKHOCTH.
HECTaHJapTHHIC CUTYAIINH.
NOIIK -1.3. Bnageer OOyuaromiuiics He OOyuaromuiics ucnbIThiBaeT | OOydaromuiics 4acTHYHO OOyuaronuiicsi B IOJHOM 00beMe

HaBBIKAMHM HCIOJIb30BaHU
B IIpo(ecCHOHATBHOM
JEATEIbHOCTH
OHOJIOTHYECKUX 00BEKTOB
Y TIPOIIECCOB

BJIJICET WU B
HEJIOCTaTOYHOMN CTENEeHU
BJIaJIeeT METOJaMU
paboTHI.

3HAYUTENbHBIC 3aTPYAHCHUS
MIPH UCTIOJIB30BAaHUHN METOJIOB
TeHHOW WHKXEHEPUHU, METOIOB
HAy4YHOTO aHalln3a
pe3yabTaToB, pabOTHI C
Hay4HOU JIUTEpaTypOH.

BJIa/ICET METOIaMU PAOOTHI,
MPUMEHSET 3HAHUS
€CTECTBEHHO-HAYYHBIX
JUCLUIUIMH [pU
MIPOTHO3UPOBAHUH
HayYHBIX UCCIIEN0BAHUM.
HaBwiku 0CBOCHEI, HO
JIOITYCKaKOTCsI

BJIaA€CT METOJaMU pa6OTBI. Happiku
OCBOCHDBI ITOJIHOCTBIO.
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HE3HAYUTEJIbHBIE OIIMOKH,
HETOYHOCTH, 3aTPYTHCHUS.

[TK-2. Crioco6eH BBIMOIMHATD SKCIIEPUMEHTHI U 0(OPMIISTH PE3yJIbTaThl HCCIEI0BAHUHN U Pa3paboToOK

IToka3arean

Kpurepun onennBanust

2

3

4

5

WIIK-1.1. 3HaeT oreue-
CTBEHHBI U MEXTyHApPOI-
HBIH OIIBIT B CBOEH 00J1a-
CTH MCCIEIOBAHNN, Me-
TOJIbI M CPEJICTBA ILTAHUPO-
BaHUS M OpraHU3aIlUH HC-

Obyuarommiics
JIEMOHCTPHUPYET IOJTHOE
OTCYTCTBHE WIIH
HEJIOCTATOYHOE
COOTBETCTBUE 3HAHMMH.

Obyuarommiics
JEMOHCTPUPYET HEMOJIHOE
COOTBETCTBHUEC 3HAHMIA.
JlonyckaroTcs 3HaUUTEIbHbIE
OIIUOKH, MPOSBIISAETCS
HEAOCTAaTOYHOCTD 3HAHUM, 10

OoOyuatommiics
JIEMOHCTPUPYET YACTUYHOE
COOTBETCTBUE 3HAHUU 00
OCHOBHBIX HalpaBJICHUSIX
TEHHOM MHXXEHEpPHH, €€
CBSI3b C APYTHUMHU

OOyuaronuiicss JEMOHCTPUPYET
IIOJTHOE COOTBETCTBUE CIIEAYIOIIUX
3HAHUU:

OCHOBHBIE METO/IbI M CPEJICTBA
IUTAHUPOBAHMSI U OpraHU3aluu
UCCIIEIOBaHUM U pa3paboToK,

cJIeI0BaHMiA 1 pa3paboToK, psiLy pa3zenos. OTpPAaCJIIMHU HAYKU U IPOBECHNUS IKCIIEPUMEHTOB U
IIPOBE/ICHUS IKCIIEPUMEH- TEXHOJIOTUSMH. 0000m1IeHNs U 00pabOTKH

TOB M 000011eHNs U 00pa- uHpopmau

00TKH MH(pOPMALTUH

NIIK-2.2. YMmeeT npume- OOyuatomuiica He ymeer | OOydaromuiics YMeHHs 0CBOEHBI, HO OOyuaronuiics 1eMOHCTPUPYET

HSTH aKTyaJIbHYI0 HOpMa-
TUBHYIO JIOKYMEHTAIIHIO B
CBOEH 00JIaCTH 3HAHUM,
o(hopMIIATH pe3ysIbTaThI
Hay4YHO-UCCIIEJ0BATEIb-
CKHUX U OIIBITHO-KOHCTPYK-
TOPCKHX paboT, mpuMe-
HSTh METO/IbI IPOBE/ICHUS
AKCIEPUMEHTOB

WJIY B HEJOCTAaTOYHOU
CTETIEHH yMEET
MIPUMEHSITh aKTYaIbHYIO
HOpPMAaTHBHYIO
JOKYMEHTAIUIO B
00JIaCTH T€HETUYECKON
UHXEHEepUHU U 0popMIIAITH
pe3yabTaThl paboThI.

JEMOHCTPUPYET HEITOJIHOE
COOTBETCTBUE YMEHUIN
paboTHI C TOKYMEHTAIIUEH.

JIOITYCKarOTCS
HE3HAYUTEJIbHBIE OINOKH,
HETOYHOCTH, 3aTPyTHEHUS
IIPU AHATTUTUYECKUX
ornepanusx.

IIOJIHOE COOTBETCTBHE YMEHUH B
00J1aCTH T€HETUYECKOM MHKEHEPHUH.
CBo0O0HO onepupyeT
pUOOPETEHHBIMU YMEHUSIMU,
IIPUMEHSIET UX B CUTYaLUX
MTOBBIILIEHHON CJIOKHOCTH.
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NIIK-2.3. Criocoben
MIPOBOJTUTH SKCIIEPUMEHTHI
Y aHAJTU3bI, COCTABJISTh UX
OIIMCaHHE U
(dhopMyJIUPOBATH BBEIBOJIBI,
BHEJIPSTH PE3YJIbTATHI
HCCIIEIOBAHUH U
pa3paboToK, COCTABIIATH
paszesnbl OTYETOB 110 TEMe
WK TI0 Pe3yJIbTaTam
MIPOBEICHHBIX
IKCIIEPUMEHTOB

OOyyaromuiicst He
BJIQJICCT WM B
HEJ0CTaTOYHOMN CTENEHU
BJIaJICET METOJaMHU
paboTHI.

OOyyJaromuiicss HWCIBITHIBACT
3HAYUTEIbHbBIC 3aTPyTHEHUS
MIPU UCIIOJIb30BAHUU METO/IOB
TeHHOI WHXKeHEepHUH, paboTe ¢
HAYYHOH JIUTEPATypPOU.

OOyyJaromumiicss 4aCTHYHO

BJIQJICET METOAAMHU PaOOTHI.

HaBpIkM 0CBOEHBI, HO
JIOITYCKaKOTCsI
HE3HAUUTECIIBHBIC OIIUOKH,

HCTOYHOCTH, 3aTPyAHCHU.

OOy4aromuiics B OJIHOM 00beMe
BJIajieeT MeToiaMu paboThl. HaBbiku
OCBOCHBI TIOJIHOCTBIO.




7.3  OueHoYHBbIE CPEACTBA

7.3.1. Texyuwmii KOHTPOJIb

Ne | HaumeHnoBaHue O1IeHOY-

KpaTtkas xapakTepucTuKa OLeHOYHOT0 CPeiCTBA

ocC HOI0 Cpe/ICTBA
CoBMecTHast JesITeNFHOCTh TPYIIIBI 00YYarOMIMXCs U TIe1arOTHYeCcKOro pa-
TIpaKTHHeCKHS 3AHATHA OOTHHKA o/t YIPaBICHUEM IEIaroruaeckoro padoT-

1 (D) HUKA C LETBI0 PEIICHUS YICOHBIX U IPOPECCHOHATLHO - OPUECHTHPOBAHHBIX
3anay. [lo3BosIeT OlleHUBAaTh YMEHHE AaHATIM3UPOBATH U PEIIATh TUITMYHBIE
podeCCHOHANTLHBIC 3aTa4H.

Toxnan, Hpczz[yKT § CaMOCTOSITENIbHOM paboTHI CTYIAEHTa, TIPECTABIISIO-

5 O . A co0oit myommaHOoe BBICTYTICHHE 110 TIPE/ICTABIICHUIO

(IC) MOJTyYEHHBIX PE3yIbTaTOB PEIICHHS ONPENeIEHHON YIeOHO- IPaKTHYECKOMH,

y4e0HO-MCCIIEI0BATENbCKON HITH HAYTHOM TEMBI.

YcTHbIN onpoc

CpecTBO KOHTPOJISI, OPraHM30BaHHOE KaK ClielnaibHas Oecea rnearoru-
YeCKOro pabOTHHKA ¢ 00YYaIOIIMMCS Ha TEMbI, CBS3aHHBIC C U3y4aeMO

3 cobece0BaHKe, 9 o
(VO) TUCHIUIUIMHOMN, ¥ pacCYMTaHHOE Ha BBEISICHEHHE 00beMa 3HaHHii 00yJarolie-
rocs 10 OTpeNIeICHHOMY pa3fielny, TeMe, MpodiaeMe U T.11.
4 Tect CucreMa cTaHAAPTU3UPOBAHHBIX 33JAHUM, TO3BOJISIOLLAS] aBTOMATU3HPO-
@) BaTh MPOLEypy U3MEPEHHST YPOBHS 3HAHWUH U YMEHHIA 00yYaromerocs.

7.3.2. IlpomexxyTouHas aTTecTanus

[TpomesxyTouHas arrectalus oOydarouuxcs B (popMe 3K3aMeHa IPOBOAUTCS 10 pe3yIbTaTaM
BBINIOJIHEHUSI BCEX BHJIOB Y4eOHOM paboThl, MPEIyCMOTPEHHBIX YYEOHBIM IUIAHOM IO JIAHHOH
JUCLUILIMHE (MOJYJII0), IPU 3TOM YUUTBIBAIOTCS PE3yJIbTaThl TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH B
TeyeHue ceMecTpa. OlLlEHKa CTENEeHU JOCTHXKEHHs O0YyYaroLMMHCS IJIAaHUPYEMBIX pe3yJbTaToB
o0yuyeHMs] MO JUCLUIUIMHE (MOAYJI0) IPOBOAUTCS NpenojaBaTeieM, BEIYLIUM 3aHATHS 110
JUCLUILIMHE (MOJYJII0) METO/IOM 3KCIIEpTHOU oleHKHU. [lo nToram mpoMexyTo4HOl aTTeCTalluy 1o
JUCLHUIUIMHE (MOJYJII0) BBICTaBIIsETCs OolleHKa. K mpoMeKyTOuHOM aTTecTaluu JOMyCKarTCs TOIbKO
CTYJI€HTBI, BBIMIOJIHUBIIME BCE BUIbI YUEOHOM pabOThI, IPEyCMOTPEHHbIE paboyeil mporpaMmoi 1o
JucuuminHe «OCHOBBI TEHHON MH)KEHEPUM.




