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[Iporpamma coctaBiieHa B cooTBeTcTBUU ¢ DenepanbHbIM rocyapCTBEHHBIM 00-
pa3oBaTENbHBIM CTAHIAPTOM BBICIIEr0 00pa30BaHMS 10 HAMPABICHUIO MOJATOTOBKH 0a-
kasiaBpoB 19.03.01 BuoTexHo10rus, yTBEpXJACHHOTO MTprUKazoM MHUHUCTEpPCTBA 00pa30-
BaHus 1 Hayku Poccuiickoii ®eneparuu ot 11 mapta 2015 . Ne 193 u ocHOBHOI 00pa-
30BaTeNBbHOM POrpaMMbl BhIciero npodeccuonanbHoro oopazosanus OOII BO, paspa-
0oTaHHON B MOCKOBCKOM IMOJUTEXHUYECKOM YHUBEPCUTETE

IIporpammy cocraBui:

npodeccop, 1.0.H. | /T.W. I'pomMOBBIX/

[Iporpamma nucuMIUIMHBL «MeauiuHCKas OMOXMMHS»  YTBEp)KJIE€HA Ha 3acelaHuu
kadenpel «Xumbuorex» 01 centsaops 2021 r., mpotokos Ne 1

3aB. kadeapoit «Xumbuorex» npod., 1.0.H. “ /T.N. 'poMOBBIX/

[Iporpamma coryiacoBaHa ¢ PyKOBOJAUTEIEM 0Opa3oBaTeIbHON MPOTpaMMBbl IO
HanpasjaeHnto noarotoBku 19.03.01 «buorexnonorus»

JomeHT, k.0.H. %/’ / E.C. T'opmmna/

« 1 »_cenrsa6ps 2021 r.




1. Ilesu ocBOEHUSI AUCUMUTIIIMHBI

Hucrtumaa « MeauiuHckas OMoXUMHsDy MPECTaBIIeT COO0N BapUaTUBHYIO
yacTh KypcoB (b.1.3.7) nis 6akanaBpoB, 00y4aromuxcs 0 HAlPaBIEHUIO MOATOTOBKU
19.03.01 «buorexHonorus».

[lenpr0 OCBOGHUS NUCHMIUIMHBI SIBISETCS TOJATOTOBKA K BBIMOJHEHHUIO OYIyIIUM
OakalaBpoM MIPOEKTHOM, HAy4YHO-UCCIIEA0BATEIbCKOM, MIPOU3BOJACTBEHHOM,
TEXHOJIOTUYECKOW ¥ OPTaHW3alMOHHOW JESATEIHbHOCTH B O0OJACTH OpraHu3aluu
OMOTEXHOJOTUUECKUX MTPOLIECCOB.

OCHOBHBIMM 3aJja4aMU JUCIUIUIMHBI SABJISIIOTCS: TEOpETUYecKass MOJATrOTOBKA B
oOnactu OMOTEXHOJIOTHH, a TaKXKe MPUOOPETEHNE HABBIKOB Pa3BUTHSI COOTBETCTBYIOIIUX
KOMIIETCHIIUN.

JlucuumuiiHa BHOCUT BKJaA B (GopMHpoBaHHE oOHIeNpo(ecCHOHAIbHBIX U
po¢eCCUOHATIBHBIX KOMITETCHITUH.

Ob6menpogdeccnoHabHble KOMIIETCHIIUN:

CIIOCOOHOCTD " TOTOBHOCTBIO UCII0JIb30BaTh OCHOBHBIE 3aKOHBI
€CTECTBEHHOHAYYHBIX AUCIUIUIMH B TPO(ECCHOHATBLHON IeATEIbHOCTH, MPUMEHSTh
METOAbl MaTeMaTUYECKOrO0 aHajlu3a W  MOJCIUPOBAHUS, TEOPETHUYECKOTO U
skcnepuMeHTanbHoro uccienoanus (OIMK-2).

IIpodeccnonaibHble KOMIETEHIIUN:

CriocoOHOCThIO paboTaTh ¢ HAYYHO-TEXHUYECKOW HH(OpMAIMEH, MCIIOIb30BaTh
POCCUNCKHUI U MEXKTyHApOIHbIN ONBIT B TpodeccuonanbHoi aesrenbuoctu (I1K-8).

B pe3yabTarte n3y4eHus JUCHMIUIMHBI O0YYAIOIIMICS TOTKEH:
3HATH:
- OCHOBBI Pa3BUTHSI UMMYHHOM peaKiIvy;
- OCHOBHBIE JIEMEHTBI IMMYHHOU CUCTEMBI;
yMeTh:
- pemaTh 3aJ1a4i ONTUMH3ALUU ITyTH UMMYHOKOPPEKIIHH;
BJIA/IETh:
- HABbIKAMU MBIIUICHHUSI B 00JIACTH MMOCTAHOBKH 3a/a4 M0 pa3paboTKe UMMYHOTPOIHBIX
IPOIYKTOB;
- 3HAHMUSAMH, TO3BOJISIIOUIUMHU NPOBOAUTH S(DPEKTUBHBIA  aHAIU3 HAYYHOU W
TEXHUYECKOW HH(OpManuu B 00JaCTH pa3pabOTKH OMOTEXHOJIOTHYECKUX MPOIYKTOB;
- nHQopMaIen 0 CO31aHUU COBPEMEHHBIX UIMMYHOJIOTHYECKUX MPENapaToB.

2. MecTo IMCHUIJIMHBI B CTPYKTYpe 00pa30oBaTe/ibHOM MPOrPaMMbl
JucrumnHa « MeaunmHacKasi OMOXUMUSD) OTHOCHUTCS K BapUATUBHOM yacTu OJoKa
1 yuebHOTO MIaHa (AUCITUIUITMHBI TTO BBIOOPY CcTyAeHTa). [ MOTHOIIEHHOTO YCBOSHUS
JAHHOTO Kypca CTYIEHTBl JOJDKHBI MMETh IPOYHbIE 3HAHUS MO OO0IIed Ouosioruw,
Onoxumuu, GU3NIECKON U KOJJIOMTHON XUMUH, (PU3UOJIOTUHU YEJIOBEKA U )KUBOTHBIX.

3. IlepeyeHb IVIAHMPYEMBIX Pe3yJbTATOB 00y4YeHHsI M0 JUCHHUILITIMHE (MOY-
JII0), COOTHECEHHBbIE € MVIAHMPYEMbIMHU Pe3yJIbTATAMH OCBOCHHs 00pa3oBa-
TEJbHOU NMPOrPaMMbI



B pe3ynbrare ocBO€HHS TUCUUIUIMHBI (MOayIs) y oOydarouuxcs popMupyroTcs
CIIEYIOIME KOMIIETEHIMH W JOJDKHBI OBITh JOCTUTHYTHI CIEAYIOLIUE PE3YJIbTaTh
o0yueHus Kak 3Tan GOpMUPOBAHUS COOTBETCTBYIOIINUX KOMIIETEHIIUH:



B pe3yabTare ocBOeHUs

Kon . Ilepeuens MIAHUPYEMbIX
o0pa3oBaTe/IbHON NPOrpaMMblI
KOMIIeTeHI ! . pe3yJ1bTaTOB 00y4eHHs 10
00y4aroIUICH 10/ KEeH
u AUCHMITHHE
o01axaTh
Ob6menpodeccuoHaIbHbIe KOMIIETEHIIUN:
OIIK
OIIK-2 CHOCOOHOCTh U 3HaTh OOIIyI0 MPUHIUITUAIBHYIO CXEMY
TOTOBHOCTBIO (hopmupoBaHus (HU3UOJIOTUIECKOTO OTBETA;
UCIOJIb30BaTh OCHOBHBIE | Peakiuu cuctem opranusma Ha BO3AECHCTBUE
3aKOHBI BAB.
CCTCCTBCHHOHAYYHBIX B3aumo/ieiicTBre KIETOK B CHCTEMHOM OTBETE.
JVICTIATUTAH B
. DddexTopHbIC MEXaHU3MBI UMMYHHTETA
npodeccuOHAIBLHON v
JEeATEIILHOCTH, IPUMEHATH METb:
METOIbI MaTeMaTHueckoro | - ACTIONIB30BATh MOy YCHHBIC 3HAHHS B
AHAIA3A K MPAaKTUYECKOH JIeSITEeNbHOCTH;
MOJIE/IHPOBAHHS, - IPUMEHSTH METO/IbI TIOTYUCHHUS
TEOPETHYECKOTO U MMMYHOTJIOOYJINHOB, aHTUCHIBOPOTOK, aHTUTEI
HKCIEPUMEHTATBHOTO Y IPOOMOTHKOB
HCCICAOBAHNA - OCYILECTBIISITH MPOIIECCHI U TTO/IICP>KUBATH
3aJaHHBIE NTapaMeTPbl TEXHOJIOTMYECKOTO
mpoiecca,
Baagers:
- HaBbIKaMH PabOTHI € KyJIbTYPOH KIETOK
TKaHEH Ha JKUAKUX U TBEPJIBIX MUTATEIHHBIX
cpeaax;
- OCHOBHBIMH METOJIMKaMHU KOHTPOJIS ACETITUKA
nporecca,
ITK Ne IIpodeccuonanbHbIe KOMIIETEHIIUH
ITK-8 CrnocoOHOCTBIO paboTaTh | 3HATH OOIILYIO IPUHIMITHAIBHYIO CXEMY

C HaAYYHO-TEXHUYECKOMN
uHpopmanuei,
HCII0JIB30BaTh POCCUMCKUN
U MEXTyHAPOJHBII OIBIT B
npodeCcCuoHAIbHON
JIESITEIIBHOCTH

OMOTEXHOJIOTHUYECKUX TIPOU3BOJICTB;

- KITFOYEBBIC TEPMHUHBI U TIOHSATHUS B 00JIaCTH
BBIJICTICHUS, OYHCTKH, CYIIKH TIPOJTyKTOB
MHUKPOOHOIOTMYECKOTO CHHTE3a;

-OCHOBHOE W BCTIOMOTaTeIbHOE 000PYA0BaHHUE
MHUKPOOHOJIOTHYECKUX TIPOU3BOJICTB;
-IIPUHIAITAATBHBIC CXEMbI aMUHOKHCIIOT,
(hepMeHTOB, aHTUOMOTHKOB, TPOOUOTHKOB,
MOHOKJIOHAJIbHBIX aHTHUTEI,

YMmerh

-HCITOJTb30BaTh MTOJTyYCHHBIC 3HAHUS B
MIPAKTUYECKON JCATEIbHOCTH;
-OCYIIECTBIISTH MPOIECCHI U TIOICPIKUBATh
3aJJaHHbIE MTaPAMETPhI TEXHOJIOTUYECKOTO
Iporiecca, HCIOJb3ys TaTINKU TEMITCPATYPBI,
nasiieHusi, pH, ocyiecTBisTh
TEXHOJIOTUIECKUHN TPOIIECC B COOTBETCTBHHU C
periIaMeHToOM;

-paccuuTaTh MaTepHaAIbHBIC OATaHCHI
Pa3MUYHBIX OMEpaIHii TEXHOJIOTHYECKOTO
poriecca.

Biaagern

-OCHOBHBIMH METOJIUKAMHU KOHTPOJIS ACETITHKH
nporiecca,

-HaBBIKAMH OIPEICICHUS OCHOBHOTO




4. CTpyKTYypAa U cCoAepKaHUE TUCHUIINHBI

OO6mast TPyJIOEMKOCTh IUCIHUIUITMHBI COCTaBiIsIeT 3 3adeTHble eauHuibl (108
gacoB) (10 yacoB — ayauTOpHBIC 3aHATHSA, M3 HUX: 6 YacoB — Jekuuu, 4 yacd —
npaktudeckue 3aHsaTs). CamocrosrensHas pabora — 98 yacoB. dopma KOHTpOIS —
HK3aMEH.

CTpykTypa U cojepKaHue TUCHUILIUHBI IO CPOKAM U BUJaM paObOTHI OTPAKEHHI B
[Tpunoxenun.

Conepxxanue pa3iesioB JUCHHUILIUHBI

Tema 1. IHK u PHK
Nudopmanus o ctpoenuu u pyHkunonuposanuu opranusma; JJHK- nByxuenoueunas
noJIuMepHas MoJiekyJia. [TpuHIMI KOMIUIEMEHTaApHOCTH IPHU YABOCHUH (PETUIUKIIAN).
MexaHnu3M KOMIUIEMEHTAPHOTO MATPUYHOTO KONUPOBAHUA;, IOJMHYKICOTHABI Kak
T€HETUYECKHUE DIIEMEHTHI.

Tewma 2. Cunres 6enka
Hykneotuaneie mocienoBarenbHocT, reHbl. Cunte3 PHK, TpaHckpumnuus um cuHTe3a
Oenka - TpaHCISIMSI. AMHHOKHCIOTHAs MOCIEA0BAaTEIbHOCTh OEIKOBOW MOJIEKYJIbI
OJTHO3HAYHO 33/1a€T €€ CTPYKTYpYy U QyHKIHUH.

Tema 3. Texnonorusa pekoMOuHanTHEIX JIHK nnu renHast nH>xeHepus.
PectpukrazHoe paclueruieHne W3 OpraHW3Ma-JOHOpa HYXHbIX reHoB HaruBHoM JIHK
(xnmonupyemas JIHK, BctpanBaemas JIHK, JIHK-mumens, uyxxepoanas JIHK). beictpas
pacmr@poBKa BceX HYKIEOTUOB B ouniieHHOM ¢parmente JJHK, no3Bosstomnias onpe-
JIETIUTh TOYHBIE TPAHULIBI T€HA U AMUHOKHUCJIOTHYIO IOCJIEIOBATENBHOCTD, KOAUPYEMYIO
reHoM. OOpaboTKa PECTPUKIIMOHHBIMU 3HJIOHYKJI€a3aMU BEKTOpA JJis KIOHUPOBAHUS,
KOTOPBIM MOKET pErIMuMpoBaThesl B KieTke-xo3suHe. CmmBanue JIHK-nmurazoi neyx
dbparmentoB /IHK ¢ o6pa3oBanuem HOBOUM peKOMOMHAHTHON MOJIEKYJIbI - KOHCTPYKIIUS
«KIIOHUPYIOIIUHN BEKTOp - BcTpoeHHasd JIHK». BBenenne KOHCTPYKUIHM B KIIETKY XO351U -
Ha (pelunueHTa), rae oHa PEIUIUIIMPYETCS U MepeaeTcsl MOTOMKaM (TpaHchopmarius). ;
OakTepualibHasi KJIETKa BOCHPOM3BOAUT (parmMeHT kionupyemort JIHK mwmmmmonamu
UJCHTUYHBIX KJIETOK. MneHTudukanus u oTOOp KIETOK, HECYIIUX PEKOMOMHAHTHYIO
JHK (tpancdopmupoBannbie kieTku). [lomyueHne CMHTE3MPOBAHHOTO CHEIU(PUIHOTO
OEJIKOBOTO MPOAYKTA.

Tema 4. IIpaBuna uccnenoanuss GLP

Cucrema HOpM, TIpaBWJI U YKa3aHW, HaNpaBleHHBIX Ha oOecredyeHue
COTJIaCOBAaHHOCTH M JIOCTOBEPHOCTH PE3YJIbTATOB J1a0OPATOPHBIX HCCIEIOBAaHUM;
HanmoHanbHbI cTanaapt ['OCT 33044-2014. OOecrnieyeHue BO3MOXKHOCTH TIOJHOTO
MIPOCJIC)KUBAHNS W BOCCTAHOBJIEHHSI BCEro XxoAa wuccliienoBanus. KoHTponp kauyecTBa
MIPU3BaHbl OCYIIECTBJIATh CIHEUUAJIbHBIE OpraHbl, MEPUOJUYECKH HHCIEKTHPYIOIINE
nabopaTopuu Ha mpenMer cobmoaenus HopmatuBoB GLP. TpeGoBanust Kk BEIEHUIO U
xpaHeHuto JokymeHrtanuu Cdepbl npumenenuss HopMm GLP  ycranaBiauBaroTcs
3aKOHO/aTeNbHO. B mepByro ouepenb 3TO OTHOCUTCS K pa3pabOTKe HOBBIX XMMHUYECKUX
BEILIECTB, MOJYYEHUIO U UCIIOJIb30BAHUIO TOKCUYHBIX BEIIECTB U K 3PaBOOXPAHEHHUIO.

Tema 5. JlekapcTBEHHBIE CpPEACTBA, MOJYYEHHBIX Ha OCHOBE PEKOMOWHAHTHBIX
OpPraHU3MOB



MOoHOKJIOHaJIbHbIE aHTUTENIA KakK JIEKapCTBEHHbIE CPEACTBA, [POMOOIUTHUKUA U
aHTUKOATYyJISHTBl. AMUHOKUCIOTH. CHuHTe3 L-ackopOMHOBON KUCHOTHI. ['opMOHaNbHbBIE
npenaparsl.. BakuuHbl. [{TuTOKUHBI

Tema 6. bBUOTeXHOIOrHYECKOE MPOU3BOACTBO aHTHOMOTHKOB

Knaccudukamus  antubuorukoB,  IlpomsBoactBo  anTuOMOTHMKOB.YUacTHas
TEXHOJIOTUS aHTHOMOTUKOB (OCOOEHHOCTH MOJICTUPOBAHMS, MACIITAOUPOBaHUS U
ONTUMU3AIUU CXEM ITPOU3BOJICTBA.

Tema 7. buorexHoaoruuaeckoe Npou3BOACTBO (DEPMEHTHBIX MPENapaToB

[IpombllIUIEHHOE MPOU3BOACTBO (PEPMEHTOB OMOTEXHOJIOTMYECKUMU METOHAMHU.
NMMoOmn3anus Kak myTh MOBBIIEHUS 3P(HEKTUBHOCTH U CTAOUIBHOCTH

Tema 8. bruoTexHos0rHYecKoe MPOU3BOACTBO MPENapaToB HOPMOQIOPHI

XapakTepuctuka  HOpMO(JIOpHI  ueJoBeKa. Jucbaktepuos, MIPUYMHBI
BO3HMKHOBEHUS, NMpoduIakTUKa U JiedeHue. [Ipou3BoJcTBO mpenapaToB HOPMOQIIOPHI.
HomenkinaTtypa npenapatoB HOpMOQIIOpsbI

Tema 9. DbBuOTEXHOJOrMYECKOE MPOU3BOACTBO IPENAPATOB PACTUTEIHHOTO
MIPOUCXOKICHUS

KynbpTypa n30mupoBaHHBIX KJIETOK, TKaHEeW U OpraHoB pacteHuil. OcoOeHHOCTH
KYJIbTUBUPOBAaHUSI  M30JMPOBAHHBIX KJIETOK W  TKAaHEW pacTeHu. MeTromasl
KYJbTUBUPOBAHUS U30JIMPOBAHHBIX KJIETOK M TKaHel. KylbTypa pacTUTENbHBIX KIIETOK
KaK UCTOYHUK JICKAPCTBEHHBIX BEILIECTB.

5. O0pa3oBaresibHbIC TEXHOJOTHHU

MeTtoauka mpenogaBaHus AUCIUTUTHHBI «MeTuIMHCKass ONOXUMHES U peaTn3aius
KOMIIETCHTHOCTHOTO  TOJIXOJa B  HM3JIOKCHHMM W BOCIPHUSATHH  Marepuala
NpeIyCMAaTPUBAET HCIOIB30BAaHUE CIEAYIOIIMX AKTUBHBIX M HWHTEPAKTUBHBIX (hopm
MPOBEJICHUS] TPYIIOBBIX, WHIWBUYAIbHBIX, AYJUTOPHBIX 3aHATHUH B COYETAHUH C
BHEAYJAUTOPHON paboTON ¢ 1eiblo (GOPMHUPOBAHUS W Pa3BUTUA TPO(ECCHOHATBHBIX
HABBIKOB 00YYaIONUXCsl:

— 3aldTa W WHIUBHUIYAIbHOE OOCYXKICHHUE BBITIOJHACMBIX D3TallOB KypCOBOM
paboThI;

— 00cykJieHHe U 3anuTa pedepaToB Mo JUCHUILIINHE;

— TOATOTOBKA, MPEACTaBICHUE W OOCYXIEHHE NPE3CHTAUd Ha CEMHUHAPCKUX
3aHITHSIX;

— OpraHm3aiys U MPOBEACHHE TEKYIIEro KOHTPOJS 3HAHWUN CTyIEHTOB B (hopme
0JJAaHKOBOI'O TECTUPOBAHUS;

— TPOBEACHUE WHTEPAKTHBHBIX 3aHITHHA IO MPOIEAype MOATOTOBKH K MHTEPHET-
TECTUPOBAHUIO Ha CalTax: i-exam.ru, fepo.ru;

— HCTOJB30BAHME WHTEPAKTUBHBIX (OpM Tekyiiero KOHTpodss B (opme
ayJIMTOPHOTO U BHEAYJTUTOPHOTO HHTEPHET-TECTUPOBAHUS;

— TMpPOBEJIEHUE MAaCTEp-KJIaCCOB SKCIEPTOB M CHEIHAIUCTOB MO METOJaM

MOJIYYCHHUS] OMOTEXHOJOTUYECKUX TPOIYKTOB.



VY envHbIN BeC 3aHATUN, MPOBOJUMBIX B MHTEPAKTUBHBIX (popMax, OINpeseeH TIaBHON
1EeJBI0 00pa3oBaTeIbHON TPOrpaMMbl, OCOOCHHOCTBHIO KOHTHHTEHTA OOYYaIOIIMXCS M
CoJIep)KaHWEeM JUCIUIUIMHBI «MenUuIMHCKass OHOXUMHUS» B II€JIOM MO JUCIUIUIUHE
coctaByisieT 50% ayIUTOPHBIX 3aHATHN. aHSATUS JICKIIMOHHOTO TUIa cocTaBisitoT 33%
OT 00beMa ayJTUTOPHBIX 3aHATHH.

6.1. ®oH/ OLIEHOYHBIX CPEICTB JJIfl MPOBEIeHUS MPOMEKYTOUHOI aTTeCTAIMU
o0yyaromuxcs Mo TUCUUILIHHE (MOIYJIIO0)
6.1.1 IlepeuyeHb KOMIIETEHIMI C YKA3aHUEM ITANOB UX (POPMUPOBAHUSA B MMpoLecce

OCBOEHHS 00pa30BaTe/JbLHOM MPOrPaMMBbl.
B pesynbraTe 0CBOSHUS TUCHUIUIMHBI (MOAYJIs) GOPMUPYIOTCS CAEAYIOUINE KOMIETEHLIUU:

B pe3yabTare ocBoeHHs1 00pa30BaTeIbHON MPOrPaMMbl

Kox xomMnerenmun .
o0yyaruuicst 10J1KeH 001a1aTh

OIIK-2 CHOCOOHOCTH ¥ TOTOBHOCTBIO MCIIOJIL30BATE OCHOBHBIE 3aKOHBI
€CTeCTBEHHOHAYYHBIX JUCHIUIUINH B MPodeccuoHaIbHON
JeSATeTLHOCTH, MPUMEHSTh METO/IbI MATEMATHYECKOTO aHAIN3a 1
MOJICJIUPOBAHUS, TEOPETUUYECKOTO U HIKCIIEPUMEHTAIILHOTO
HCCIIEOBAHUS

ITK-8 CIOCOOHOCTBIO PAa0d0TaTh ¢ HAYYHO-TEXHUYECKON HH(POpMAIIHEH,
UCIIOJIB30BaTh POCCUMCKUI U MEXITYHAPOIHBIN OIBIT B
npoQeccHoHaIbHOMN NesATETbHOCTH

[ITkasbl OLIEeHUBAHUS PE3YJIBTATOB MPOMEKYTOUYHOM aTTECTALUHA U UX OIIUCAHUE:!

Dopma npomercymouHol ammecmayuu: IK3ameH.

[IpomexxyTouHasi arTectanus oOydaromuxcsi B (GopMe 3K3aMeHa MPOBOJUTCS IO

pe3ynbTaTaM BBITIOJIHEHHSI BCEX BUAOB y4eOHON pabOTHI, MPEAYCMOTPEHHBIX YUCOHBIM
IUTAHOM TI0 JAaHHOW JUCHUILIMHE (MOAYJI0), TPH OTOM YYHUTHIBAIOTCS PE3yJIBTATHI
TEKYIIETO KOHTPOJIS YCIIEBAaEMOCTH B TedeHHE cemecTpa. OreHka CTeNeHN JOCTHKEHUS
OOyYarOIIMMUCS TUTAHUPYEMBIX PE3yJIbTaTOB OOYYEHHS I10 JUCIUIUIMHE (MOMIYJIIO)
MIPOBOJIMTCS TIPEToAaBaTesieM, BeIyIIUM 3aHATHUS M0 TUCIUIUIMHE (MOIYJI0) METOI0M
OKCIIEPTHON oOmeHKu. [lo wWTOraM TPOMEXKYTOYHOW aTTecTallud 10 JUCITUTUINHE
(MOJyJIt0) BBICTABIISIETCA OIIEHKA «OTIUYHO», «XOPOII0», «YyIOBIECTBOPUTEIHLHO» WIIU
«HEYJIOBJIETBOPUTEIHHOY.
K npomeosicymounou ammecmayuu 0onyckaromcs moavko cmyo0eHmsl, 8bINOJHUBUUUE 6CE
8UObL yueOHOU pabomuvl, NpPedyCMOMpeHHble pabouel NpocpamMmol no OUCYUNIUHE
«Meouyunckaa Ouoxumusy (YKazvleaemcs 4mo UMEHHO — NPOUTU NPOMENCYMOUHbLL
KOHMPOIb, bINOJIHUNU 1AO0PAMOpHblE pabombl, 8bICMYRULU C OOKIA0OM U M.0.)

HlIkana oyenusanus Onucanue

Omauuno Buinonnenvt  6ce  6udvl  yuebHolti pabomsi, nNpedyCMOmMpeHHble




yueonvim naaHom. Cmyoenm OeMOHCmMpUpyem CcoOmeemcmeue
3HAHUL, YMEHUL, HABbLIKO8 NPUBCOCHHbIM 6 MAOIUYAX NOKA3amenel,
onepupyem npuoOpemeHHbIMU 3HAHUAMU, YMEHUAMU, HABLIKAMU,
npUMeHsiem Ux 6 CUMYayusix nOGbLUeHHOU crodxchocmu. Tlpu smom
Moeym Oblmb 0ONYWeHbl He3HAuUmenbHbvle OWUOKU, HEMOUYHOCMU,
3ampyoHeHust NPU AHATUMUYECKUX ONepayusx, NepeHoce 3HAHUL U
VMeHUIl Ha HOBble, HeCMAHOAPMHbBLE CUMYAYUU.

Buvinonnenvr  6ce  6uovi  yuebHOU pabomvl, npeoyCMOmpeHHbvle
yueonoim — naawom.  Cmyoenm — OeMOHcmMpupyem  HenojHoe,
Xopowo npasuibHoe  COOMGemcmeue  3HAHUU,  YMeHUll,  HABbIKOG
npueedeHHbIM 8 mabauyax noxkazameiet, 160 eciu npu 3mom ovliu
oonyujenvl 2-3 HecyujecmeeHHble OUUOKU.

Buinonnenst  6ce 6udvt  yuebHot pabomsi, npedycmMompeHHbie
yueonvim naaHom. Cmyoenm OeMOHCmMpUpyem CcoOmeemcmeue
Yooenemeopumenvno | 3nanuil, 8 KOMOPOM 0C8eujeHa OCHOBHAS, HAUOOLee BANCHASL YACTb
Mamepuand, Ho npu 3MoM OONYujeHa OOHA 3HAYUMENbHAS OuWUOKA
U HEMOYHOCMb.

He evinonnen ooun unu Oonee 6u0o8 yueOHOU pabomsl,
npeoycCMOmpeHHvIX yuyeonvim niaanom. Cmyoenm oOemoucmpupyem
HenoiHoe coomeemcmeue 3HAHUul, YMeHull, Ha8blko8 NPpuUeeoeHHbIM
6 mabauyax nokasameeil, OONYCKAIOMCA 3HAYUMENbHbIE OUUOKU,
HeyooeremsopumenvHo . .
NPOABIIAEMCs. OMCYMCmeue 3HAHUU, YMeHUl, HABbLIKO8 NO POy
nokaszameinel, cmyoenm ucnvimuleéaem 3HauUmMenbHble
3ampyonenus npu ONepuposanHuu 3HAHUAMU U YMEHUSMU NPU UX

neperoce Ha Hoevle cumyayuu.

B mnponecce ocBoeHusi 00pa3oBaTesibHONW MPOrpaMMbl JaHHBIE KOMIIETCHIINH, B
TOM YHUCJE WX OTJEIbHbIE KOMIOHEHTHI, (POPMUPYIOTCS MOATAITHO B XOJI€ OCBOCHHS
0Oy4YaromMUMUCs TUCHUIUIMH (MOYyJIeH ), MPAKTUK B COOTBETCTBUM C YUCOHBIM IIJIAHOM U
KaJICHIapHBIM IpadukoM yueOHOT0 mpoliecca.

6.1.2. Onucanue noka3areJieid 1 KPpUTEpHEeB OLICHMBAHMSI KOMIIETEHIIHIA,
(popMupyeMBbIX 110 HTOraM OCBOCHUSA TMCHUIJIMHBI (MOXYJISA), ONUCAHUE KA
OLICHUBAHHUSI.

[lokazaTteneM OLIEHMBAaHHUS  KOMIIETEHIIMM Ha  pa3IMYHBIX  JTamax ux
dbopMHUpOBaHUS SBIACTCS JOCTIDKCHHE OOYYArONIMMUCS TUTAHUPYEMBIX Pe3yJbTaTOB
OOy4YeHHsI IO JUCITUTUTHHE (MOIYJTIO).

OIIK-2 — cnocoOHOCTh ¥ TOTOBHOCTh MCIIOJIB30BaTh OCHOBHEIC 3aKOHEI CCTCCTBCHHOHAYYHBIX JUCHUIIJINH B
HpO(I)eCCI/IOHaJ'ILHOI\/'I ACATCIIBHOCTH, IIPUMCHATH MCTOABI MATCMATUYCCKOTI'O aHaJIn3a U MOACIIMPOBAHUA,
TCOPECTUUCCKOTO U SKCIICPUMCHTAJILHOTO UCCIICIOBAHUSA

Ioka3arennb Kpurepuu onenHuBanus




2 3 4 5
3HaTh 001TyIO OO0yyaromumiics OO0yuarorumiics OO0yuarommiics OO0yyaromumiics
NPUHIMITHAIBHYIO | IEMOHCTPUPYET JIEMOHCTPUPYET JIEMOHCTPUPYET JEMOHCTPUPYET
CxXeMy HOJTHOC OTCYTCTBUC | yeronnoe Y4aCTUYHOE THIOJTHOE
(hopmupoBaHUS 15 R0

COOTBETCTBHUE COOTBETCTBUE COOTBETCTBUE
OTBETa HEJI0CTAaTOYHOE . .
CICIYIONIMX 3HAHUN: | CICAYIOIIUX 3HAHUM: | CICAYIOLINX
OpraHu3Ma; COOTBETCTBHE Ayrom Ayrom AyIom
BsauMogeiicTBIe | ClIeyrOImHX cxemy GOpMHUpPOBaHUS | OOIIYIO CXeMY 3HAHMM:
KIIETOK TKaHel B | 3HAHMIL: cXeMy OTBETa Opl"leI/IBMa, (dbopMHUpOBaHHS OTBETA cxemy
oTBeTe q)OpMI/IpOBaHI/ISI B3aI/IMOZ[eI/ICTBI/Ie OpraHusma, (I)OpMI/IpOBaHI/IH
OTBETa OpPraHu3Ma; KJIETOK TKaHEU B B3aNMMOJCUCTBHC OTBCTA OpraHusMa,
DddexTopHbIe N KJICTOK TKaHCH B i
B3aMMOJICHCTBHEC otBerte; 3 dexkTopHbIe B3aUMOJCHCTBHUC
MCXaHU3MbI o OTBETE; dPPEKTOPHBIE i
KJIETOK TKaHel B MeXaHU3MbI : dexrop KJICTOK TKaHCH B
HUMMYHUTCTA MEXaHU3MbI OTBETE:
OTBETE; UMMYHHUTETA. ’
b HAMMYHHTCTA, HO s dexTopHbBIC
a(pdhexTopHbIC OITYCKAarOTCSI
p Homy HMOIMYyCKa0TCA MEXaHU3MBI
MEXaHU3MbI 3HAYUTCJIIBHBIC HEe3HaYUuTeJIbHbIC UMMYHHTETA.
MMMYHUTETA. OLIMOKH, POSIBISICTCS | OIIMOKHU, HETOYHOCTH, | CBOGOIHO
HEJ0CTATOYHOCTH 3aTpyAHCHUA B onepupyeT
3HAHUH, aHaJéI/Be ) npUOOpEeTEHHBIMU
. 0COOCHHOCTEH
0ByuAIOIHiics 3HAHUSIMU.
TEXHOJIOTHYECKUX
HCIBLITHIBACT MPOIECCOB
3HAYNTCIIbHBIC
3aTpyaHEHUs IPU
ONEepUPOBAHUU
3HAHUSIMU TIPU
aHanm3e
ocoOeHHOCTeH
TEXHOJIOTHYECKUX
MIPOLIECCOB.
YMmerh: OO6yuarommiics He | OOy4Jaronuics OO0yJarommiicst OO0yuarommiicst
HCII0Ib30BaTh YMEET WX B ACMOHCTPHUPYET JEMOHCTPUPYET JEMOHCTPUPYET
TI0JTyJEHHBIC HEJI0CTATOYHOM HEITIOJIHOC YaCTHYHOE HOJIHOE
3HaHHS B P COOTBETCTBHUE
. yMEET .. | cooTBETCTBUE COOTBETCTBUE
TIpaKTIHCCKOM HCIIOJIb30BaTh CACAYIOIIIX YMEHHH: CIENYIOIINUX YMEHUI: | CIEIYIOLIUX
JICATEIILHOCTH,; S — - UCII0JIb30BATh ) .
TPHMEHSATE Y4 [OJIyUYeHHBIC 3HaHUs B | ~ MCTIOJIE30BATh YMEHUN:
3HaHHS B N
METOIBL . IPaKTHYECKOM IMOJTYYCHHBIC 3HAHUA B | yCII0JIp30BaATh
HNPaKTUICCKOU . MIPaKTUYECKOU
noMTyueHHMs JEATEIbHOCTH, NOJTy4CHHBIC
eSATECIIbHOCTH; .
5 A ’ HIPUMEHSITH METOIbI ACATCIILHOCTH, 3HAHHSA B
NOJIOTUYECCKHA a IIPUMCHATH IIDUMEHSITL METO IbI L
p IOy YCHHS PUME eTon IIPAKTUYECKON
aKTHBHBIX METO/IbI MOJTYUCHUS HOTVYCHUS STETLHOCTH:
Y OMOJIOTHYECKHU a olyHe ACATEIBHOCTH,
BEIIIECTB, OMOJIOrHYECKH a OHOJIOTHYCCKH a MPUMEHSTH METO/IbI

AHTUCBIBOPOTOK H
AHTUTCI

AKTUBHBIX
BEIIIECTB,
AQHTHUCHIBOPOTOK U
aHTHTEII

AKTUBHBIX BELIECTB,
AHTHCBIBOPOTOK U
AHTUTEITIO
Honyckatorcst
3HAYUTENbHbIE
OLIMOKH, MPOSIBISIETCS
HEJI0CTaTOYHOCTb

AKTHUBHBIX BCIIICCTB,
AHTHUCBIBOPOTOK U
AHTUTCII.

YMeHUs: 0CBOCHBI, HO
JIOTTYCKaI0TCs
HE3HAYUTEILHBIE

MOJTyYCHUS
OHMOJIOTHYECKH a
AKTHUBHBIX
BEIIIECTB,
AQHTHCHIBOPOTOK U
agTuren. CBoOOIHO




YMEHUH, TI0 PATY OIMMOKH, HETOYHOCTH, | ONIEPUPYET
MoKa3aTteliei, 3aTpyAHCHUA TIpU npUOOpeTEHHBIMU
00yJaromuiics OnCpUpOBAHUH YMEHUSAMU.
HCIIBITHIBACT YMCHHAMH.
3HAYUTEIbHbIE
3aTpydHEHUs IPU
ONEepPUPOBAHUU
YMEHUSIMH.
Baanern: OO6yuarommiics He | OOyJaronuiics OO6yuarommiicst OO6yuarommiics B
HaBBIKAMHU BJIaJICET WIH B BJIaJICET OCHOBHBIMU | YaCTUYHO BJIaJEET MTOJTHOM 00beMe
paGoTHI ¢ HEJI0CTaTOYHOU METOMKAMHU OCHOBHBIMH BIIAJICET
KYIBTYpOit CTETICHU BJIaJICeT KOHTPOJISL aCENITUKHU METOIMKaMHU OCHOBHBIMH
KJIETOK Ha OCHOBHBIMH npoiiecca, KOHTPOJISL aCETITUKHU METOIUKaMHU
TBEPIBIX U METOIMKaMHU -HaBbIKaMHU pacyeTa npotecca, KOHTPOJISL aCENITUKHU
KUIKHX KOHTPOJIA COCTaBa MUTATEJIBHBIX | ~-HABBIKAMU pacueTa mpoiiecca,
MMUTATEIIbHBIX aCCIITHKH Cpea, paCXOAHBIX COCTaBa MUTATENbHBIX | ~HABBIKAMU pacyeTa
cpenax; mpoiiecca, KOA(PUITUESHTOB cpel, PACXOIHBIX COCTaBa
-OCHOBHBEIMH OCHOBHOTO CBIPBS, L —_— NHTATENBHBIX CPESL,
METOHKAMHU AOTYCKAToTCA OCHOBHOTO CBIPBA, pacxoaHbIX
KOHTPOJIS 3HAYUTEIIbHbIE
ACCTITUKH omriOKu, posiBsiercst | OMPCACTCHIA KodpPHIHEHTOB
nporecca, HEIOCTATOYHOCTh OCHOBHOTI'O OCHOBHOI'O CBIPbA,
BJIAJICHYSI HABBIKAMU 00opyI0BaHus UL OIpEneJICHUA
10 PANLY TIOKA3aTeNeH. | 3anannoit OCHOBHOTO
OOyuarommiics IIPOU3BOACTBEHHOMN 000pyHOBaHHS JUIS
?}::;’giiii;e MoinHocTH. HaBbikn 3a/IaHHOM §
3aTpyIHEHHs TPH OCBOCHBI, HO MMPONU3BOACTBCHHOU
NPUMEHEHUN HaBBIKOB | AOTYCKAIOTCA MOIIHOCTH.
He3HAYUTENIbHbIE CBoboano
OIIMOKH, HETOYHOCTH, | TPUMEHACT
3aTpyIHEHUSI. MOJTyYCHHBIC
HaBBIKH.

ITK-8- criocoGHOCTBIO paboTaTh C HAYYHO-TEXHUYECKOH MH(OpMaIHel, HCIIOb30BaTh POCCUICKHIA U

MEXTyHAPOIHBIN OIBIT B MPO(ECCHOHAIBHON eATEeTFHOCTH

3HaTh:

OCHOBHBIC
METOBI
MaTEMaTU4YCCKOI O
TJIaHUPOBAHUS
JKCIIEPUMEHTOB;

OO0yJarommiAcst
JEMOHCTPHUPYET
MOJIHOE
OTCYTCTBHE WU
HEIOCTATOYHOE
COOTBETCTBHE
3HAHUM
OCHOBHBIX
METOJIOB
MaTEMATHYECKOT
0 IJTAaHUPOBAHUS
IKCIIEPUMECHTOB

OO6yuaromuiics
JIEMOHCTPHUPYET HEMOIHOE
COOTBETCTBHE 3HAHUM
OCHOBHBIX METOJ0B
MAaTeMaTHYCCKOrO
TUTAHUPOBAHUS
JKCIIEPUMEHTOB.
Honyckarorcst
3HAYUTEIbHBIC OITHOKH,
TIPOSIBIISICTCS
HEIO0CTaTOYHOCTh 3HAHMUIA,
0 psiAy MOKa3aTesen,

OO6yuaromuiics
JIEMOHCTPHPYET
YaCTUYHOE
COOTBETCTBHE
3HAHUH OCHOBHBIX
METOJIOB
MaTEMaTHYECKOr0
TUTAHUPOBAHHSI
IKCIIEPUMEHTOB,

HO JTOTTYCKAIOTCSI
HE3HAYNTEILHBIE
OIIMOKHU U
HETOYHOCTH.

OO0yJarommiAcs
JEMOHCTPHUPYET
MOJIHOE
COOTBETCTBHE
3HAHUM OCHOBHBIX
METOJIOB
MaTeMaTUYCCKOr0
TUTAHUPOBAHHUS
OKCIIEPUMEHTOB,
CBOOOIHO
orepupyer
pUOOpETEHHBIMU




oOyuaromuics 3HAHUSIMH.
UCTIBITHIBACT
3HAYUTCJIIBHBIC
3aTpyIHEHUS TIPH
OTIEpPUPOBAHNY 3HAHHSIMU.
Ymern: Obyuaromuiics Ob6yuaromuiics OO6yuaromuiicst Ob6yuaromuiics
- OTpeNeINTh HE yMeeT WU B JIEMOHCTPHUPYET HETOJIHOE | IEMOHCTPUPYET JIEMOHCTPUPYET
KpUTEPHii HEIOCTaTOYHOMH COOTBETCTBHUE CICIYIOMUX | YACTHIHOE HIOJTHOE
ONTUMAJIbHOCTH, | CTETIEHH yMEeT YMEHHUH: - ONPENeNIUTh COOTBETCTBHE COOTBETCTBUE
- IPOBEPHTH - OTIpE/ICTINTh KPUTEPHI ONITUMAIIBHOCTH, | CIIEIYFOIINX CIJICYIOTITIX
JIOCTOBEPHOCTb KpUTEPHii - IPOBEPUTH YMEHUI: - YMEHUH: -
IMOJIYUCHHBIX OIITUMAJIBHOCTH, AOCTOBCPHOCTD OIpCaACINTD OIIPCACIINTD
HKCHEPUMEHTAJbH | - IPOBEPUTH HOJYYEHHBIX KpUTEpHii KpUTEPHii
bIX JaHHBIX AOCTOBCPHOCTH OKCIICPUMCHTAJIBHBIX OIITUMAJIBHOCTH, OIITUMAJIBHOCTH,
HOJYYEeHHBIX JTAHHBIX. - IPOBEPUTH - IPOBEPUTH
IKcnepuMeHTab- | Jlomyckarores JOCTOBEPHOCTH JIOCTOBEPHOCTH
HBIX JaHHBIX. 3HAYUTENIbHbIE OIIUOKH, MOJTYYEHHBIX HOJYYEeHHBIX
IMPOABJIACTCA OKCIICPUMCHTAJIbH SKCIICPUMCHTAJIbHBI
HEJI0CTaTOYHOCTh YMEHUH, | bIX JaHHBIX. X JTaHHBIX.
10 psiy IoKa3aTelien, Ymenus ocsoensl, | CB0oOOAHO
oOyyaromuincs HO JIOIyCKAaITCA onepupyer
HCIIBITBIBACT HE3HAYUTCIIbHBIC HpI/IO6peTeHHLIMI/I
3HAYUTENbHbIC OLINOKH,
YMCHUAMU,

3aTpyAHEHUS IPU
OIEPUPOBAHUU YMEHUSIMHU

HETOYHOCTHU U
3aTpyAHEHUS B

IIPUMCEHSCT UX B

P UX TIEPEHOCE Ha HUHTEPIPETAIINA CHTyalusx
HOBBIC CUTYyallUuH1 MOJIyYCHHBIX TIOBBIIICHHOM
JTAHHBIX. CIIO’KHOCTH.
Baanern: OO6yuarommiicst OO6yuaromumiics BiaaeeT OOyuarommiicst OO6yuarommmiics B
-HaBbIKaMH HE BJIaJIeeT WK HaBBIKAMU IJIAHUPOBAHUS | YACTUYHO BJIAJIEET | MOJHOM OOBbeMe
TUTAHUPOBAHMS U | B HEJOCTATOYHOU | M 0OpaOOTKU pe3ysbTaTOB | OCHOBHBIMHU BJIaJIeeT HaBBIKAMHU
00paboTKH CTETIEHH BIIaJeeT | OMOTEXHOJIOIMYECKUX HaBBIKAMU IUTAHUPOBAHUS U
pe3yabTaToB HaBBIKAMHU 9KCIIEPUMEHTOB, Ha TUTAHUPOBAHUS U 00paboTKH
OMOTEXHOJIOrMYeC | IUIAHUPOBAHUS U | OCHOBE KOTOPBIX 00paboTKH pe3yIbTaToB
KHX 00paboTkn pa3pabatbIBaroTCs pe3yJIbTaToB OMOTEXHOIOTMYECK
9KCHEPUMEHTOB, | pe3yJbTaTOB TEXHOJIOTUH ITPOU3BOJICTB. | OMOTEXHOJIOTUYECK | UX HKCIIEPUMEHTOB,
Ha OCHOBE o6uorexHonoruue | OOyvarommMmces UX SKCIIEPUMEHTOB, | HA OCHOBE KOTOPBIX
KOTOPBIX CKHUX JIOIyCKaloTCs Ha OCHOBE KOTOPBIX | pa3padaTbiBaroTCs
pa3pabaTbIBarOTCS | SKCIIEPUMEHTOB, | 3HAYUTEIHHBIE OIINOKH, pa3pabarbIBarOTCA | TEXHOJIOTUU
TEXHOJIOTHH Ha OCHOBE HpPOSIBIIAETCS TEXHOJIOTHH HPOU3BOJICTB.
MIPOU3BO/ICTB. KOTOPBIX HEJ0CTaTOYHOCTh MIPOU3BO/ICTB. CBo6os1HO
pa3pabaThIBalOTC | BiaJIeHHs HaBBIKAMU IO HaBblku OCBOCHBI, | npumensier
s TEXHOJIOTHH psiLy TIOKa3aTee. HO JIOITy CKAIOTCs HOJy4YEHHbIE
HIPOU3BOICTB HE3HAYUTEIbHbIE HABLIKY B
OLIMOKH, CUTyaIHSIX
HCTOYHOCTH, MMOBBIIICHHOM
3aTpyAHCHUA CJI0KHOCTH.
aHanmn3e
MOJTYYEHHBIX

pe3yJIbTaToB,




IIEPEHOCE YMEHUN
Ha HOBBIE,
HCCTAaHOAPTHBIC
CUTYyaluH.

[ITkasbl OLIEHUBAHUS PE3YJILTATOB IPOMEKYTOYHOM aTTECTALMUA U UX OIIMCAHUE:!

@oHIbI OIEHOYHBIX CPEACTB MpeACTaBJIeHbl B MNpWwiokeHun 1 k padoueit
nporpamme.




IIpunoxenue 1 x
paboueli mporpaMme

MUHUCTEPCTBO HAYKU U BBICIIET'O OBPA3OBAHUS POCCUNCKON ®EJIEPAITN
®EJIEPAJIHOE FOCY JIAPCTBEHHOE ABTOHOMHOE OBPA30BATEJILHOE YUPEX/IEHUE BBICIIIETO OFPA3OBAHUSI

«MOCKOBCKHUM NMOJUTEXHUYECKUN YHUBEPCUTET»
(MOCKOBCKI/Iﬁ MNOJIMTEX)

Hanpasnenue noarorosku: 19.03.01 buorexnomorus
OII (mpoduip): «bHOTEXHOTOT U
®dopma 00yueHus: 3a09Has
Bun npodeccuoHanbHON ASSITENFHOCTH: HAYYHO-HUCCIIETIOBATEIbCKAS

Kadenpa:  Xumbuorex

®OH/I OHEHOYHBIX CPE/ICTB

MO JUCLUTJIUHE

«MenuiuacKas OHOXUMUSD)

Cocras:
1. ITaciopT doHIA OIIEHOYHBIX CPEIICTB
2. OnucaHue OIEHOYHBIX CPEJICTB:

3. KoHTposibHbIE BOTIPOCHI JIJIsl MPOBEACHUS TPOMEXKYTOUHOHN aTTecTalluu
4. ITpumepbl OMIIETOB IS IPOBEIEHUS TPOMEXKYTOUHOM aTTecTaluu

CocTaBuTein:

npodeccop, A.T.H.

Mockaa, 2021
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MOKA3ATEJIb YPOBHSI COOPMHUPOBAHHOCTH KOMITIETEHIIUIA

MCIII/IIII/IHCKaH OMOXMMHUS

DdI'OC BO 19.03.01 «buorexnoaorus

B nporiecce 0CBOCHHUS JaHHOW AUCHUIUIMHBI CTYACHT (OPMUPYET U JEMOHCTPHPYET CIEAYIOIINE NPo(ecCHOHAIbHbIe KOMMETeHIHH:

CKOT'O aHAJIN3a U MO-
NeTMPOBAHHUS, TEOPE-
THYECKOTO U SKCIICPH-
MEHTAJILHOTO UCCIIe-
OBaHUS

MCIIOJIb30BATh MOTYYECHHBIEC 3HAHUS B IIPAKTUYECKON
NEATENIbHOCTH;

[TPUMEHSTH METOBI ITOTYYECHUS
MMMYHOTJIOOYJINHOB, aHTUCBIBOPOTOK U aHTUTE
-paccUuTaTh OCHOBHBIE XapaKTEPUCTHKU U
OCYLIECTBIIATH IPOLECCHI U MOICPKUBATD 3aJaHHbBIC
IapaMeTpbl TEXHOJIOTUYECKOT0 MPoLECca,

Baaners: HaBbIKaMH pabOTHI € KyJIbTYypOil
MMMYHOKOMIIETEHTHBIX KJIETOK Ha TBEPIBIX U
PKUIKUX TIUTATENIBHBIX CPElax;

-~OCHOBHBIMHU MCTOJHMKAMK KOHTPOJIA aCCIITUKHU

KOMIIETEHIIUN IlepeyeHb KOMIIOHEHTOB TexHosio- @opma ouenou- (CTeneHu ypoBHeH 0CBoe-
NH- OPMYJINPOB- rusi pop- HOro HUSI KOMIIeTeH M
JIEKC A MHUpPOBa- [cpeAcTBa*™*
HHS KOM-
neTeH-
OIIK-2 cnoco6HoCTs U TOTOB- 3HATH: nexnus, camo- YO, ba30Bblii ypoBeHb
HOCTB MCITONIb30BaTh  (OOIIYIO MPUHIMITHAIBHYIO CXeMy (DOPMHUPOBAaHHMS  [CTOSATENbHAS JI, - IPUMEHSATh METObI
OCHOBHBIE 3aKOHBI MMMYHHOT'O OTBETA; pabota, cemu- K, Oy YeHHUS
ecrecTBeHHOHay4YHbIX [Cyonomynsuuu T- u B-kneTok. Hapckue 3aHs- K/ MMMYHOTTIOGY IHHOB,
HHCHHHHI/IHUB npodec- [BzaumoelcTBHE KIETOK B HMMYHHOM OTBETE. [THs P, AHTHCHIBOPOTOK M AHTUTEN
;ﬁg:ﬁ?ﬁizﬁ[ é{;};gsnb- 37(1)(1)61(’.[0pr16 MEXaHU3Mbl UMMYHHUTETA g’ oBbLIEHHDIi YPOBEHD
METOIE MATEMATHYC- MeEThb: T - IPOBOJIUTH PAOOTHI C KYJIb-

TypOH UMMYHOKOMITETEHTHBIX
KJICTOK Ha TBEPABIX U KUIAKUX
MATATEIbHBIX CPEaaAX
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mporecca

I11K-8

CIIOCOOHOCTBIO pabo-
TaTh C HAYYHO-TEXHU-
"YecKoil nHpopmarm-
e¥l, ICII0JIb30BaTh
POCCUNCKUI U MEXK-
TyHApOJIHBIN OIIBIT B
npodecCuoHaTLHOM
NesTeTbHOCTH

3HATBH: OCHOBHBIE METO/Ibl MATEMATHUYECKOIO
[IAHUPOBAHMSI DKCIIEPUMEHTOB;

YMeThb onpenenuTb KpUTEPUil ONITUMAIIBHOCTH,

- IPOBEPUTH JTOCTOBEPHOCTH MOJyYEHHBIX
DKCIIEPUMEHTAJIBHBIX TAHHBIX

BuiaieTh: -HaBbIKaMU IUIAHUPOBAHUS U 00paObOTKU
PE3yIbTaTOB OMOTEXHOJOTHUECKUX IKCIIEPUMEHTOB,
Ha OCHOBE KOTOPBIX pa3pabaThIBAIOTCS TEXHOJIOTUU
ITPOU3BOCTB.

JTeKIIUS], CAMO-
CTOSITEITbHAS
pabota

-

=4 3

ba3oBblil ypoBeHb:
BOCIIPOM3BOJICTBO IIOJIy4Y€H-
HBIX 3HAHUH B XOJI€ TEKY-
I1ET0 KOHTPOJIA
IloBBILICHHBIH YPOBEHB:
[IPAKTUYECKOE  IIPUMEHEHUE
[OJlyYECHHBIX 3HAaHUW B IIPO-
[[ECCE IOJArOTOBKU K CEMHUHa-
paMm, K BBICTYIUICHHIO C JOKJIA-

JIOM
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Hepeqeﬂb OLHCHOYHBIX CPEACTB II0 JTUCHUIIJIHHE «MenuuuHCcKas OMOXUMMUSI

IIpunoxxenue
K paboueii mporpamme

HaumenoBanue
Ne | orerouroro cpex IIpencraBiaeHue OLEHOYHOTO
0C p KpaTkas xapakrepucTuka OIEHOYHOTO CpPe/ICTBa cpenctea B ®OC
CTBa
CpelncTBO KOHTPOJISI YCBOCHHUSI y4eOHOro MaTepualia TeMbl, pa3jieia WiH pa3iesioB JHc-
Komnoksuym Pedl b Y Y p » basA pasit A Bomnpocs! no remam/pazaenam
1 (K) LUIUTMHBI, OPraHU30BaHHOE KaK y4yeOHOe 3aHsATHE B BUJE coOeceloBaHUS Ielaroruye- e
CKOTO paboTHHKa C 00yYarOIUMHUCH.
2 Kontponbhas pabota [CpeAcTBO NPOBEPKH YMEHUHN MPUMEHSTh MOJTyUYEHHbIEC 3HAHUS IJIs pellieHus 3a1ay onpe- | KoMIuIeKT KOHTPOIbHBIX 3a/1a-
(K/P) IIEJIEHHOT0 TUIIA IO TEME WIIA Pa3Jeily HUI IO BapUaHTaM
[TpoayKT caMOCTOSATENBbHOM paboThl CTYAEHTA, MPEACTABIAIONINN cO00i KpaTKoe U3JI0XKe-
Pedpepar HHE B MMCBbMEHHOM BH/JI€ MOJYYEHHBIX PE3YJIBTATOB TEOPETUUYECKOIO aHAIN3a ONPEACIICH-
3 (Pf HOW Hay4YHOH (y4eOHO- UCCIIe0BATENILCKOM) TEMBI, I/Ie aBTOP PacKpbIBaeT CYTh HCCIerye- Tembl pedeparon
MOl po0sIeMbl, MPUBOAUT PA3NUYHBIE TOUKU 3PEHUS, a TaKKe COOCTBEHHbIE B3IJIA/bI Ha
Hee.
Hoxman, [TpoayKT camMoCTOATEIbHON PabOThI CTYJEHTA, MPEACTABISIIONIAN COOOW ITyOJIMYHOE BbI- TeMBI ZOKJTAIOB
4 cooO1ieHne CTYILJIEHHE I10 MPEACTABIECHUIO OJyUYEHHBIX PE3YyJIbTaTOB PEIIECHUS ONPEIeICHHON yueOHO- cooBeHHii ’
01(®)] MPAaKTUYECKOH, yUeOHO-HCCIe10BATENbCKON MM HAYUYHOU TeMbI
V O THALH OMDOC CpencTBO KOHTPOJIS, OPraHM30BaHHOE KaK clieluaibHasi Oecesia mearoruaeckoro pador-
5 co6ecen03a§ne HUKa ¢ 00y4JaloNIMMCsl Ha TEMBI, CBS3aHHBIC C M3Yy4aeMOU JAUCIUILTMHON, U PaCCUYMTAaHHOE Bomnpocs! o
(YO) > |Ha BBIACHEHHE 00bEMa 3HAHUI OOYYAIOIIErocs Mo OMpeAeIeHHOMY pa3liely, TeMe, Mpo- | TeMam/pa3aenaM AUCLUILUINHBI
Ooneme u T.11.
Tecr Cucrema cTaHIapPTU3UPOBAHHBIX 33JaHUMN, TIO3BOJISAIONIAS aBTOMATU3UPOBATH IPOLE .
6 AapTHIHPOB? AR, HI p POREAYPY @DOH/I TECTOBBIX 3aJaHUI
(T) M3MEpEHUs YPOBHSI 3HAHHUM U YMEHUN 00y4aroIIerocs.
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3. KoHTpoOJIbHBIE BONPOCHI VIl POBEICHUS MPOMEKYTOYHOM ATTeCTALNH

Tect 1

1

YTBepkaeHHUEe, YTO TeHETHYEeCKasi peKOMOMHAIIMS 3aKI04aeTcs B 0OMEHe
T€HAMU MEXY JIByMSI XPOMOCOMAaMMU:

A - BEpHO;

b - ommbouHo;

B - TpeOyeT yTouHEeHHs.

[Iporniece N3roToBIEHNS N'€HHO-UHKEHEPHBIX IIPENapaToB BKIKOYAET:
A - KONIMPOBAHUE T€HA YEJIOBEKA, OTBETCTBEHHOTO 3a CUHTE3
HEO0OXO0IMMOT0 MPOIYKTA;

b - Mmonudukanuo reHeTHYecKoro amnmapara 00JIbHOTO JIJISl YBEJIUYEHUS
OMOCHHTE3a HEOOXOJUMBIX MTPOIYKTOB;

B - BHeapeHne MukpoOHO# KieTku ¢ pekomOruHanTHou JIHK B opranusm
YEJI0BEKa;

[" - KynbTUBUpOBAHUE U BUACICHUE MUKPOOHBIX KIIETOK C
pexkomOuHanTHbIME JIHK;

J1 - BHEmpeHne MUKpOoOHOI KiIeTkH ¢ pekomOnHanTHo# JIHK B opranusm
KUBOTHOTO;

E - BHepeHue 4eioBeYeCKoro reHa B IiiasMuay MUKPOOHOM KJIETKH.
OyHKIMOHAIbHAS aKTUBHOCTh PECTPULIMPYIOIINX IHAOHYKIIEA3:

A - METWJINPOBAaHHUE HYKJIEOTHIOB;

b - ruapoKcunMpoBaHue HyKJIEOTUIOB;

B - pacmiennenne JIHK;

[' - cluMBKa HYKJIEOTHIOB;

[ - perunkanus HyKJI€OTHIOB.

OyHKIMOHANIbHAs akTUBHOCTH JIHK-nmras:

A - muzupoBanue (pactBopenue, ruaponns) JHK;

b - o6pazoBanue pochoaurbupHHX CBsI3EH MEXKTY KOHIIAMH
MOJIMHYKJIEOTUIHBIX LECIEH;

B - meTunupoBanue HyKJI€OTHUIOB;

I' - menrpanuzanus JHK;

I - pacmierienne JITHK.

3ammTa KJIEeTOK OT IPOHUKHOBEeHUS uykepoanoit JIHK 3akirouaercs B:
A - peryivpoBaHUM IPOHULIAEMOCTHU KJIETOUYHON MeMOpanu; b -
ykpynHenuit uyxepoaHoit [IHK; B - rugponuse (paeienieHun)
gykepoanoit JIHK; I' - metunupoBanuu uyxepoanoun [JHK; JI -
HelTpanuzamuu uyxepoanoi JJTHK.

st BBenenust pexkomounanTHoit [JHK B nmpousBoicTBe npenapaTtos
METOJOM I'€HHOU UHKEHEPUU UCIIONIb3YIOT:

A - XpOMOCOMBI;

b - mma3zmuger;

B - pubocomsr;

I' - 6akTepuodaru;

/1 - TM30COMBI;

E - anpa kieroxk.



10

11

12

[1nazMuia mpeacTaBisieT CoOOi:

A - oIpeeNIeHHBII IITAMM KHUIIEYHOW MAJIOYKH, UCTIOIb3yEMbII JJIS
OMOTEXHOJIOTUYECKUX LIETIEH;

b - xonbrieoOpaznyto monexyny JJHK;

B - yuacrok nienu PHK, Hecymuit uadopmaiiuio o CTpykType reHa;
" - BHEXPOMOCOMHBIN 3JIEMEHT T€HETUIECKON MHPOPMAIIHH;

J1 - BUpYC, pa3MHOKAOIIHUICS B IIUTOIJIA3ME MHUKPOOHOM KIIETKU;

E - xpomocomy, HCTIONIb3yeEMYIO B KauecTBe BeKTopa [uis BBeneHHsa JJHK B
KJIETKH OaKTepuil.

TpebGoBanus k Bekropam JJHK:

A - ManbIil pa3mep;

b - Gonbiioi pazmep;

B - BupocnenuduuHoOCTS;

' - Hannuue CeIeKTUBHUX FeHETUUYECKUX MAPKEPOB ISl MICHTU(PUKAIUN
PELUITMEHTHBIX KJIETOK, Hecymux pexomonHanTHyo JHK;

/1 - HanMuue canTa peCTPUKLMH, B KOTOPUM OCYIIECTBIIEHA BCTaBKa.
OT60p TpaHcHOPMHUPOBAHHUX KIIETOK, COACPIKAIIMX PEKOMOMHAHTHYIO
JIHK (rubpuanyro ra3Muy) mpoBOIST:

A - TECTUPOBAHHEM Ha PE3UCTEHTHOCTh K PA3JIMUHON TEMIIEPATYPE;

b - TecTupoBaHreM Ha PE3UCTEHTHOCTH K ONPEICICHHHM aHTHOMOTHKAM;
B - 110 crnocoOHOCTH OKpaIIMBATHCS T€MATOKCUIIUHOM;

' - mo MmopdosIoruyecKrM NMpU3HaAKaM;

[ - 1o ckopocTH pocTa U pa3MHOKEHUS.

Cnoco0Obl BBEJICHHS KIIOHUPOBAHHBIX T€HOB B COMaTUYECKUE KIIETKHU:

A - MUKPOUHBEKIINHY;

b - ¢ MOMOIIBI0O XUMHUECKHUX PEATECHTOB, U3MEHSIOIIMX MPOHUIIAEMOCTb
MeMOpaH;

B - ¢ moMomnipro JIUIocom, «TeHEW» 3pUTPOLIUTOB;

" - skcTpakoprmopalbHO  00OpabOTKOH  XpPOMOCOM  OaKTepHAIbHOM
KJIETKHU;

J1 - uadexnuen KIeTkn peKOMOMHAHTHEMH BUPYCaMHU.

HcTouHuKOM mpenapaTta ypOKHUHA3bI SBIISETCA:

A - U30JIMPOBAHHBIE KAJIyCHBIE KYJbTYPBHI;

b - KynbTyphl KJIIETOK SMOPHOHA MTOYKHU YEJIOBEKA;

B - noHOpCKas KpoBb;

I" - knonuposannas E. coli;

J1 - cBsI3bIBaHME JIEKAPCTBEHHOTO BEUIECTBA C (hEPMEHTOM.

CrpenrokuHasza:

A - IpoU3BOJUTCS U3 JOHOPCKOM KPOBH;

b - npousBoautcs u3 B-reMoIuTHUYECKOrO CTPENTOKOKKA rpyninbl C;
B - saBisiercs npsiMbIM TPOMOOJTUTHKOM;

[ - sBysieTCA HEMPSIMBIM TPOMOOTUTUKOM;

J1 - mpoHUKaeT BHYTpb TPOMOa;

E - He mpoHHKaeT BHYTpb TpoMOa.
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14.

15.

16

17.

18.

[IpoMBINIIEHHBI CUHTE3 aCKOPOMHOBOW KUCIOTHI OCYIIECTBIISETCS:
A - XUMHNYECKUM CHHTE30M;

b - mpoaykramu MeTaboar3Ma HeCIopooOpa3yoIuX
IPaMIIOJIOKUTEILHBIX TTOUBCHHBIX OaKTEPHA;

B - ruaponuzaTom Oenka;

" - Topdom;

1 - GenKoM KpOBH YEIOBEKA.

[Tpou3BOACTBO UHCYIMHA, HIEHTUYHOTO YEJIOBEYECKOMY,
OCYUIECTBIISETCS:

A - BBICOKO?(D(PEKTUBHON OUMCTKON MHCYJIMHA )KUBOTHOTO
MIPOUCXOKICHUS;

b - npeBpaleHreM CBUHOIO HHCYJIMHA 3aMEIEHUEM aJlaHMHA Ha
TPEOHHUH;

B - XuMHUUYECKMM CHHTE30M;

I - TeHHO-UHXEHEPHBIM METO/I0M;

J1 - 1100BIM U3 epEeUYNCIEHHBIX METOIOB.

[Tpouece nonyyeHus: FTeHHO-UHKEHEPHOTO MHCYJIMHA BKIIFOUYAET:

A - BeIpamuBanue Ouomaccel peKoMOMHaHTHOTO mTamma E. coli;

b - BbII€NIEHNE TPENPOUHCYIIMHA U3 KYJIbTYPAJIbHOM MacCChl;

B - oTwiensienue TMaupyomero noJunenTuaa;

[" - BOCCTaHOBUTENIBHOE 3AMHKAHUEM TPEX TUCYJIb(PUAHHX CBI3EH U
(dbepMeHTaTUBHOE BHUJICEHEHHE CBsi3HBatomiero C-nentuaa;

J1 - xpomarorpapuyecKyro OYUCTKY HHCYJINHA.

['eTepOreHHOCTh YeJI0BEYECKNX T€HHO-UHKEHEPHBIX IPENapaToB
WHCYJIMHA CBSI3aHa C:

A - HE1OCTaTOYHOM CTENEHBIO OYUCTKU;

b - paznuuremM aMMHOKHCIIOTHOIO COCTaBa MOJIUNENTHAA;

B - HecTaOMIBHOCTBIO IITAMMa-TIPOAYLICHTA;

' - HanMureM MOCTOPOHHET0 TEHETUYECKOr0 MaTeprasa B Ipenapare;
J1 - HEMHJIEHTUYHOCTBIO 3KEMPECCUPYEMOTO I'eHa.

OTnuuus npenapara reHHO-UHXEHEPHOT0 COMATOTPOINHUHA OT TOPMOHA,

BBIICIIIEMOT0 U3 TUTTO(H3a, 3aKITI0Yal0TCS B!

A - pa3HOU CTENEeHU YUCTOTH,;

b - pa3HOM aMUHOKHUCIIOTHOM COCTaBE;

B - orcyTcTBUM HEUPOTOKCUYHBIX BUPYCOB;

I - Gosree BripaK€HHON TOKCHYHOCTH,

J1- 60o71ee Ha eTMHUITY MAaCcCH Chiphs BMCOKOM BbiXOJIC.

[IpOMBINIUIEHHBIM HMCTOYHHUKOM IPENApaToB IPUTPOIIOITUHA SABIISIIOTCS:

A - Moua OOJIbHBIX aHEMHUCH;
b - noHopckasi KpOBb )KMBOTHBIX, OOJILHBIX aHEMUEH;



B - xynbTypa KJIETOK MIEKOMUTAIOIINX;
[' - KynbTypa pacTUTENBHBIX KIETOK;
/1 - NOYKM )KUBOTHBIX.

dopma UTOrOBOM aTTECTALIMU — DK3aMEH.

HpnMele IKIAMCHAIIMOHHBIX OMJ1eTOB

SK3AMEHAITMOHHBIN BUJIET Ne |
1. [IpeumyiiecTBO MeTo[a MPOMBIIUICHHOTO KYJIHTUBUPOBAHUS MUKPOOPTaHU3MOB
115t cuHTe3a (GepMeHTOB. MeIUITMHCKIE TEXHOJIOTHMHU C TPUMEHEHHEM (DepMETOB.
2. Ilomyyenue unrepdepona anbda.

3agaya

depmentep 63m°, kodddunuent 3anonnenus 0,7.

OnpenenuTh KOJIUYECTBO KOMIIOHEHTOB OCHOBHOM (DEpMEHTAIIMOHHOM Cpebl B KT
MIPU CJIEAYIOIIEM COCTABE:

Menacca 20%
KyKypy3HBIil 3KCTpaKkT 4,5%
(NH4),SO4 3,0%
KH2P04 15,0 /11
MgSO, 7,0 t/n

DK3AMEHALIMOHHBIN BUJIET Ne 2
1. MenuuuHckas OuoxuMus. XapaKTepUCTUKA MPOLIECCOB, MPUMEHSEMbIX B
MEAMIMHCKON OMOTEXHOJOTUU: MUKPOOPTraHU3Mbl, (EPMEHTHI, UMMOOMIN30BAHHBIC
cucteMbl. A3poOHbIe U aHa3poOHBbIe npouecchl. [Ipumepsl.
2. llonmydenue deHWINEHHUIMIUIMHA. XuMmHudeckas Qopmyna cuHTe3a. Kparkas
XapakTepUCTUKa Ipoliecca KyJbTUBUPOBAHUA (a’pOOHBIM, HCTOYHUK YIJIEpoJa,
OCHOBHBIE KOMITOHEHTHI U JOTIOJIHUTEIbHBIE KOMIIOHEHThI IUTATEILHON CPEJIbI).

3ajaya

Onpenenute pacxoa 3epHa (mmeHuna) Ha nomydeHue 10T mpopaykra, eciu
ko3¢ duurent kousepcun PB B mponykr paseH 48%, a BbIxon (epMmeHTonn3ara
Kkpaxmaina ¢ copepkanueM PB 50% u3 3epua — 1,2m° u3 11 3epHa.

PK3AMEHAILIMOHHBIN BUJIET Ne 3
1 .IlpuHuunuansHas TEXHOJIOTHYECKas CXEeMa acenTUYECKOro OHMOTEXHOJIOTHYECKOTO
IIPOU3BOJICTBA.
2. Oco0eHHOCTH cOCTaBa Cpeibl KyJIbTUBUPOBAHUS ITPU OMOCUHTE3€ aHTUOMOTUKOB

3amaua

OmnpenenuTes C€OCTaB MNMUTATENbHONM Cpelbl B NPOLEHTaX W T/J, €clu JyIs
npurotoBiieHus 125M3 cpeasbl yuuio:

Caxap-coipen 10 000kr
KyKypy3HBbIil 3KCTpaKkT 550kr
O\IH4)2SO4 500kr
KH,PO, 250kr

MgSO, 150kr



PK3AMEHAIIMOHHBIN BUJIET Ne4
1. TexHonornueckue CXembl IOIYYECHHS] AMUHOKHUCIOT MEAULIUHCKOTO NPUMEHEHUS
MOHOXJIOPTHIpaTa JIM3UHA U3 36PHOBOTO ChIPbsi (OCHOBHBIE CTAIUN).
2. llenp mpenBapuTenbHOM 00pPaOOTKH KyJIbTYpadbHOM >KHAKOCTH B TPOU3BOJICTBE
aHTUOMOTUKOB. PacipocTpaHeHHbIC TPUEMBI OUYUCTKHA AHTUOMOTHUKOB.

3agaya
Kynbrypansnas xuakocts coaepxkut 45r/m ACh 6uomaccel. O0beM cimBa —

250m°.

CkoJIbKO KI' OMOMAacChl TOJIYYUTCS IMOCJTE €€ OTAeNieHHs (uibTpalueu, eciu
BJIQYKHOCTh OMomacchl nocie ¢punsrpanuu 79%.

AK3AMEHAIIMOHHBIN BUJIET Ne5
1. Xumuueckas cxeMa mojiydeHus JusuHa. Pacnpenenenne notokoB PB B 3aBucumoctu
ot Bujaa PB.
2. buomoruueckas poib aHTUOMOTHUKOB. MHMUIlIEHH JEHCTBUS AHTHUOUOTHUKOB.
[IpoaylieHTBl aHTUOMOTHUKOB M OCOOCHHOCTH MX MeTabonm3ma. Ocobble TpeOoBaHMS K
KOPMOBBIM aHTUOMOTHKAM B CBSI3U C OCOOEHHOCTH MX MTPUMEHEHUSI.

3anava

Ckonpko HeoOxomumo 100% comstHOM kucnmoThl (koHmeHTpamus HCL 24%) nns
nepesoga 10t L-mm3mHa B JIM3MH MOHOXJIOPTMAPAT, €CIM MOJEKyJspHas macca L-
nu3uHa paBHa l64mon.en.



6.1.3 Illka1a oleHUBAHUSA Pe3yJIHTATOB IPOMEKYTOYHOM aTTECTAIlUM U ee
onucaHue

dopMa IPOMEKYTOUHOHN aTTECTALIMM: YK3AMEH.

[TpomexyTouHas aTTectauus oOydaroumuxcs B (opme 3K3amMeHa MPOBOIUTCS IO
pe3ysibTaTaM BBIIIOJHEHUS! BCEX BHUJIOB y4eOHOU paboThI, MPEITyCMOTPEHHBIX YUECOHBIM
IUIAHOM IO JAaHHOW JHCUUILIMHE (MOAYJIO), IMPU 3TOM YUWTBHIBAIOTCS PE3YJIHTATHI
TEKYLIEro KOHTPOJISl YCIIEBAEMOCTH B TedeHUE cemecTpa. OUeHKa CTENeHN JOCTUKEHUS
OOy4YarOIIMMUCS IUTAHUPYEMBIX PE3yJIbTaTOB OOy4Y€HHs M0 AUCIUIUIMHE (MOAYJIIO)
MPOBOJUTCS MPENOJABATENIEM, BEAYLIUM 3aHATHS MO TUCLUUILIMHE (MOIYJII0) METOA0M
DKCHEPTHOW oOueHKu. [lo wroram mnNpoOMeEKyTOYHOM arrecTauMd 10 JUCLUIUIMHE
(MOJIyJIt0) BBICTABISIETCA OIIEHKA «OTIUYHO», «XOPOIIO», «yIOBIETBOPUTEIBHO» WIIU
«HEYJOBJIIETBOPUTEIHHOY.,

K nmpomexxyTo4yHON aTTeCTalluu JOIMYCKaIOTCS TOJbKO CTYJIEHTHI, BBINOJIHHUBIIHNE
BCE BMJIbl YUEOHOM paboThl, IPENyCMOTPEHHBIE pabodeil mMporpaMmMon 1Mo JUCIUILINHE

«MeaunuHCcKass OHMOXHMUS» (IPOMEKYTOUYHBIH KOHTPOJIb: OJKCHPECC-OIPOCH], KOHTPOILHEIE
paboTsl; 1abopaTopHbie paboTHI).

[IIkama oneHnBanus Onucanue

Boimonnensl  Bce  BUABI  y4eOHOM  paboOTHI,
MpPEeayCMOTpEeHHbIE  y4eOHBbIM  TuTaHOM.  CTyJaeHT
JIEMOHCTPUPYET  COOTBETCTBUE  3HAHWUM, YMEHUMU,
OtnuaHo HABBIKOB TPUBEICHHBIM B TaOJMIAX ITOKa3aTeJeH,
OTepUPYyeT NPUOOPETCHHBIMU 3HAHUSIMHU, YMEHUSIMH,
HABBIKAMH, TIPUMEHSIET UX B CHUTYyaIUSX IMOBBIIICHHOM
CJIOKHOCTH.

BeimoniHensl  Bce  BUABI  y4eOHOW  paboOTHI,
MpPEeIyCMOTpEeHHbIE  y4eOHBIM  TutTaHoM.  CTymaeHT
JEMOHCTPUPYET  COOTBETCTBHE  3HAHWUW, YMEHUH,
HaBBIKOB, MPUBEJECHHBIM B Ta0JMIAX M[OKa3aTese,
% ONepUpyeT NPUOOPETCHHBIMU 3HAHUSMHU, YMEHUSIMH,

OpOTHo HaBBIKAMH, TTPUMEHSICT UX B CHUTYyaIUSAX ITOBBIIIICHHOM
cinoxkHoctd. Ilpu 3TOM MOTyT OBITh JOMYIIECHBI
HE3HAYUTEIbHBIC OIMMOKH, HETOYHOCTH, 3aTpyJAHEHUS
IpU AHATUTUYECKUX OMNepalusx, NepeHoce 3HAHUN U

YMGHI/Iﬁ Ha HOBBIC, HCCTAHAAPTHBIC CUTYyallUU.

Y 10BAETBOPUTENLHO | BrInosHEHBI BCE BUABl  y4eOHOIl ~ paboTshl,
NpPEeNyCMOTPEHHbIE  Yy4eOHbIM  IUTaHOM.  CTyjaeHT
JEMOHCTPUPYET HE TOJHOE COOTBETCTBHE 3HAHMIA,

YMEHUH, HaBbIKOB NpPHUBEACHHbIM B  TalOIuIax




NIOKa3aTeNel, JIONMYCKAlTCs 3HAUYUTEIbHBIE OLIMOKH.
[IpumeHenne NpUOOPETEHHBIX  3HAHWM, YMEHH,
HaBbIKOB B CHUTyalUsX IIOBBIIIEHHON CIIO)KHOCTH
BBI3BIBACT 3aTPYJHEHUS.

He BbimonHeH ojauH uiau Oojee BUIOB yueOHOMU
paboThl, MPEIYCMOTPEHHBIX  YYEOHBIM  IJIAHOM.
CTyaeHT JEeMOHCTPUPYET HEIMOJHOE COOTBETCTBUE
3HaHWM, YMEHUH, HaBBIKOB NMPHUBEJICHHBIM B TaOJIUIAX
noKasaresield, JOMYCKalOTCs 3HAYUTENbHbIE OIIMOKH,
HeynosnerBopurensHo . .

MPOSIBIISIETCS] OTCYTCTBUE 3HAHUI, YMEHHI, HABBIKOB 1O
pany NoKa3areseH, CTYJIEHT UCIIBITHIBACT
3HAUNTEIbHBIE  3aTPYAHEHUS NP  ONEPUPOBAHHUU
3HAHMSIMU M YMEHUSIMHM I[IPU UX IEPEHOCE Ha HOBBIE

CUTYyallHH.

Meroauka  npenomaBaHus — AMCUMIUIMHBI  IIPEAYCMATPUBAECT  NPOBEACHUE

I'PYIIIOBBIX ayAUTOPHBIX U NPAKTUYECKUX 3aHITUM.

Texkymuii KOHTPOJIb yCIEBAEMOCTH W NPOMEKYTOYHOM aTTECTALMU IIPOBOISATCS
CJIIEAYIOIIUMU CPEACTBAMM:

- JIOKJaA U OOCYXKJIeHUE Ha MPAKTUYECKUX 3aHATUAX, NPOBOAUMBIX B (opme
KOJUIOKBUYMA;

- CAMOKOHTpOIJIb;

- TECTUPOBAHUE.

@OoH/IBI OLECHOYHBIX CPEACTB MpeAcTaBicHbl B I[IpuinoxeHnn K paboueit
IIporpaMMme.

dopma UTOTrOBOM ATTECTALIMU — DK3aMEH.

CamocrosiTenbHas paboTa CTyIeHTa MpeanojiaraeT MmpopaboTKy U yriayOsieHue
OCHOBHBIX pa3/Ie]IOB TEOPUHM U TPAKTHKHA C HUCHOIB30BAHUEM JIOTIOJHUTEIHHOM
autepatypsl 1 MHTepHeT-pecypcoB. [Ipu camMocTOSTENIbHOM BBIOTHEHUH PA3IUYHBIX
BUJIOB 3aJlaHUI CTYJCHT YYHUTCS NMPHUHUMATh PEUICHHs, pa3doupaTh W M3ydaTh HOBBIN
MaTtepuai, paboTaTh ¢ MICTOYHUKAMH HAYYHOU MH(POpPMALIUU.

[Ipu oueHke pabOTHl CTy/IEHTa HA NMPAKTUYECKHX 3aHATHSAX, NMPOBOJAMMBIX B
dbopMe KOJUTOKBHYMAa, HA KOTOPOM CTYACHTBHI JI€Jal0T U OOCYKIAIOT JAOKIAIbl O TEME
3aHSATHS, KOHTPOJIUPYETCS (POPMUPOBAHUE CIICAYIONUX KOMIETEHINM:

CHOCOOHOCTD 17} TOTOBHOCTBIO UCIIO0JIb30BaTh OCHOBHBIE 3aKOHBI
€CTECTBEHHOHAYYHBIX AUCIHUIUIMH B TPO(ECCHOHATBLHOW IeATEeIbHOCTH, MPUMEHSTh
METOJbl MaTeMaTUYECKOr0 aHajlh3a W  MOJECIMPOBAHUS, TEOPETHUUECKOTO U
skcnepuMeHTanbHoro uccienoanus (OIMK-2).



BJIaJICHHEC OCHOBHBIMU METOJAaMHU W MPUEMaMH MPOBEICHUS SKCIICPUMCHTAIBHBIX
uccae0BaHuil B cBoel nmpodeccuonanbHon oomactu (I1K-8a).

7. IlepeyeHb OCHOBHOM U IONOJHUTEIbHON y4eOHOH JIMTEPATYPbl, HEOOX0AUMOM
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3aBEepIIAETCS HSK3aMEHOM. YCIHENIHOEe W3yYeHHUE JUCUUIUIMHBI TpeOyeT MoceleHus
JIEKLIUMA, aKTUBHOM pabOThl Ha MPAKTUYECKUX U JaOOPATOPHBIX 3aHSATHUSAX, BHITIOJHEHUS
y4eOHBbIX 3aJaHuil mpenojaBaTess, O3HAKOMJEHHS C OCHOBHOW W JOMOJHUTEIbHOU
JIUTEPATYPOH.

[Tpu mOAroTOBKE K JIEKLIMOHHBIM 3aHATUSAM CTYJE€HTaM HEOOXO0AUMO:

nepes oYepeaHON JeKIuell He0OXO0AUMO MPOCMOTPETh MO KOHCIEKTY MaTepua
npensinymend  Jexkuumu. [lpu  3aTpyaHeHMsIX B BOCHPUATHM MaTepHalia CIeayeT
00paTUTHCS K OCHOBHBIM JIUTEpATYpHBIM McTOUHUKaM. Eciu pazoOparbest B MaTepuaie
OISITh HE YJAJ0Ch, TO OOpaTUTECh K JIEKTOPY (MO rpaduKy €ro KOHCYJbTALMA) WIH K
MPENoIaBaTENI0 Ha MPAKTUYECKUX 3aHATHSIX.

[IpakTuueckue/mabopaTopHble 3aHATUS 3aBEPIIAIOT M3YUEeHHE HauboJee BaXKHBIX
TeM ydeOHON aucuMIUiMHbL. OHHM Clly’KaT JIJsl 3aKperieHus HM3yYE€HHOIo Marepuala,
pa3BUTHS YMEHHUH M HaBBIKOB MTOJATOTOBKH JTOKJIAIOB, COOOIIEHHH, MPUOOPETSHHUS OTIBITa
YCTHBIX NYOJUYHBIX BBICTYIJICHUM, BEACHUS AUCKYCCUHU, apryMEHTAIlMd M 3allUThl
BBIJIBUTAEMBIX TOJIOKEHHUM, HABBHIKOB IMPAKTUYECKOH pabOThl B MUKPOOHOJIOTUYECKON
nJaboparopuu, a TakXe JJIi KOHTPOJS MPEernoaaBaTeieM CTENEeHHU MOATOTOBICHHOCTH
CTYZICHTOB IO U3y4aeMO! AUCLUILIINHE.

[Tpu moAroToBKEe K MPaKTUUYECKOMY/IabOpaTOPHOMY 3aHATHUIO CTYACHTHI UMEIOT
BO3MOKHOCTH BOCITIOJIb30BAThCS KOHCYJIBTAI[USIMU MPEIO0/1aBaTEIsl.

[Ipy moAroToBKEe K MPAKTHUECKUM/IA0OPATOPHBIM  3aHATHSM  CTyJEHTaM
HEO00XO0IUMO:

OPUHOCUTh C COOOM PEKOMEHJOBAaHHYIO MPENOoAABaTENEM JIMTEPATypy K
KOHKPETHOMY 3aHSTHIO;

JI0 OYEpPEHOr0 MPAKTUYECKOro/1abopaTopHOro 3aHATUSA MO PEKOMEHIOBAHHBIM
JUTEPATYPHBIM UCTOYHUKAM MPOpadOTaTh TEOPETUUECKUN MaTeprall, COOTBETCTBYIOIIEH
TEMBbI 3aHATHUS; TOBTOPUTH MPOBEICHHBIE HHCTPYKTAXKU MO TEXHUKE 0€30M1aCHOCTH;

B Hayajie 3aHSATUN 3a/1aTh MPENoJAaBaTEeNI0 BONPOCKHI MO0 MaTepualy, BHI3BABIIEMY
3aTpyJHEHUs] B €ro MOHMMAHWM U OCBOCHMM IpPH pEIICHWU 3ajJad, 3aJaHHbIX IS
CaMOCTOSITEJILHOTO PEILEHNS;

B XOJIe CEMUHapa JJaBaTh KOHKPETHbIE, YETKHUE OTBETHI 110 CYLIECTBY BOIPOCOB;

Ha 3aHATUHM JOBOJAWUTH KaXIyl 3aJady JO0 OKOHYATEIbHOTO pEeILICHHUS,
JEMOHCTPHUPOBATh OHUMAHHE IIPOBEICHHBIX PACUETOB (AHAJM30B, CUTYALMIl), B ClTydae
3aTpyIHEHHUI 00palaThCs K NPernogaBaTeto.

10. Meroanuyeckue peKOMEHIANNH IJIsl IPenogaBaTeJisi

B xone nexuuil mpenopaBaTenb U3garaeT M pasbiACHIET OCHOBHBIE, Hauboisee
CIIOXKHBIC TIOHATHUSA TE€MbI, a TaKXe CBA3aHHBIE C HEW TEOPETHUECKHE M MPAKTUUYECKUE
npo0JieMbl, AAaeT PEKOMEHJAlMM Ha IPAaKTUYECKOEe WIM J1a0OpaTOpPHOE 3aHATHE U
yKa3aHHs Ha CAaMOCTOSITENIbHYIO padoTy.

CryneHTam, NPOMYCTUBUIMM 3aHATHS (HE3aBUCHUMO OT MPUYMH), HE HMEIOIINE
NMCBMEHHOI'O PEUICHUs 3a/Jad WM HE MOATOTOBUBIIMECSH K JAHHOMY IMPAKTHUYECKOMY
3aHATHIO, PEKOMEHJIyeTCSl HE II03)K€ YeM B 2-HEJEJbHBI CpPOK SBUTbCA Ha
KOHCYJIBTALIMIO K IPENOJaBaTeN0 U OTYUTATHCS MO TEME, M3Yy4YaBUICHCS Ha 3aHATHH.
CryzaeHTbl, HE OTUMTABIIKECA M0 KAKI0M HE NpOopabOTaHHON MMM Ha 3aHATHUSX TEME K
HayaJly 3a4€THON CECCUH, YIYCKAIOT BO3MOYKHOCTb MOJYYHUTh MOJOKEHHbIE Oaylibl 3a
paboTy B COOTBETCTBYIOIIEM CEMECTPE.
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[Ipunoxenue

Bunbr yue6HOI paboThI, Bunbr camoctosaTensHO# paboTh Dopmbl
Paznen o | B g- BKJIFOYAsl CAMOCTOSTEIHHYTO CTYJICHTOB aTTecTaIluu

3 % 3 paboTy CTYIEHTOB U

qz) an § TPYAOCMKOCTh B Yacax

@) J |II/C | Jla6 | CPC | KCP | KP | KIT | PTP | Ped. | K/P| DO 3
JIHK, PHK U cunte3 Genka.
TexHomorusi peKOMOMHAHTHBIX 8 1-2 | 3 16 16
JHK iy reHHast nH>xeHepus
CtpykTypa OMOTEXHOJIOTUYECKOTO
MPOU3BOJICTBA METUITMTHCKIX
npernapaToB U 001as 8 3-4 2 16 16
XapaKTePUCTHKA Ipoliecca
JlexapcTBeHHBIE CpE/ICTBA
MIOJTyYE€HHBIE HA OCHOBE 8 5-6 17 17
PEKOMOMHAHTHBIX OPTaHU3MOB
buorexHomornyeckoe
IIPOM3BOACTBO AHTHOMOTHUKOB 8 7 3 16 16
buorexnonoruueckoe
MIPOU3BOJICTBO (PEPMEHTHBIX 8 8 2 16 16
penapaToB
buorexnonoruueckoe
MIPOU3BOICTBO MpETapaToB 8 9 17 17
HOPMOGIIOPBI
Hroro: 108 | 6 4 98 98 | 3Kk3a
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