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BBenenue

[Iporpamma KaHAMIATCKOTO 3K3amMeHa pa3paboraHa B cooTBeTrcTBUM ¢ Dene-
palbHBIMH TOCYJAPCTBEHHBIMU TPEOOBAHUSIMU K CTPYKTYyp€ MNpPOrpaMM MOJATOTOBKHU
HAyYHBIX U Hay4YHO-TIEJJaTOTHYECKUX KAJPOB B ACUPAHTYpPE (AABIOHKTYPE), YCIOBUIM
UX pealn3aluu, CpOKaM OCBOCHUS ITHX MPOrPaMM C YYETOM pas3InyHbIX (HopM 00yue-
HUsI, 00pa30BaTEIbHBIX TEXHOJOTUM U OCOOCHHOCTEHW OTIENbHBIX KaTErOpU aclupaH-
TOB (aBIOHKTOB), yTBepKIeHHbIMHU [Iprkazom MuHHCTEpCTBA HAYKU U BBICIIIETO 00pa-
3oBanus Poccuiickoit @enepanuu ot 20 okTsa0ps 2021 r. Ne 951, macmopToM HaydHOU
cnenuanibHocTH 1.1.10 buomexannka u OMOUMHKeHepHUsi, U HA ocHOBaHuM [Ipukaza
MuHucTepcTBa HayKu M BbicHiero oopazoBanusi Poccuiickoit denepanuu ot 28 Mapra
2014 r. No247 «O06 yTBepkIEHUU TOPSIAKA MPUKPEIICHUS JUI] 71l CIa4Yd KaHAWAaT-
CKHMX DK3aMEHOB, C/Iaul KaHAUJATCKUX PK3aMEHOB U UX MepeyHs» (B pel. npukaza Mu-
HoOpHayku Poccun ot 05.08.2021 N 712).

Tpyn0oeMKOCTh OCBOCHHSI MPOTPaMMBbI KaHIMAATCKOTO 3K3aMeHa cocraBisier 1
3ET (36 uaco). Kannunarckuii sx3ameH «bnomexannka u OMOMHKEHEPHsD> TTPOBO-
JIUTCSI B COOTBETCTBUH C pab0OYUM y4eOHBIM IIJIAHOM B MSTOM CEMECTPE.

1. Ilepe4eHb IVIAHUPYEMBIX Pe3yJIbTATOB 0CBOCHHS NMPOrPaAMMBbI
KAHIMJATCKOI0 3K3aMeHAa, COOTHECEHHBIX € IVIAHUPYEeMbIMH
pe3yJibTATAMHU OCBOEHHUS IPOrPaAMMBbI ACITMPAHTYPbI

[Iporpamma kaHmugaTcKOro osk3aMeHa «buomexannka u OMOMHIKEHEPHSD)
HarpaBjeHa Ha (POPMUPOBAHUE Y ACTIMPAHTOB CIEAYIOLIUX PE3YJIbTaTOB OCBOCHHUSI:

Ne PesynbTaThl 0OCBOCHHMA IPOrPaMMBbI ACIIHPAHTYPbI, (POPMHPYeEMbIe B IpoLecce

NMOATOTOBKH M CAAYN KAHAHUAATCKOI'0 3K3aMCHa

1 PO 1 - OBITh TOTOBBIM HCIOJIB30BATh 3aKOHBI 6I/IOM6X3.HI/IKI/I, TCHCTHUKH, a4 TaAKXXC MCTOJJO0B ouo-
TCXHOJIOTHH U 6I/IOI/IH)KeHepI/II/I JJI pCICHUA HAYYHBIX U TPOU3BOJACTBCHHBIX 3aaa4.

2 PO 2 - npumeHsaTh OMOTEXHOJOTHYECKHE U OMOMH)KEHEPHBIE METO/BI C UCIOJIb30BAHUEM JKU-
BBIX OPraHU3MOB U OMOJOTMYECKHUX MPOLIECCOB AJIS MOBBIIIEHUS TPOAYKTUBHOCTH CEITBCKOXO-
3SMCTBEHHBIX PACTECHUI WM JKMBOTHBIX, CO3/IaHUE HOBBIX COPTOB U INOPOJ, 3aILUTHl OKPYXKar0-
el cpelpl U YTUIM3AIMS 0TXOA0B, CO3/1aHUsI HOBBIX HKOJIOTMUYECKH YHCTBIX MPOILIECCOB IMpe-
00pa3oBaHMs SHEPTUH.

3 | PO 3 - ocymiecTBisTh MOUCK, 0O0OpabOTKY, aHAJIU3 U CUCTEMATH3alMI0 MH(OPMAIMH 110 TeMe
VCCIIEIOBAHMSIL.

IIo nToram ocBoeHMUS MMporpaMmMbl KaHAUAATCKOI'0 3K3aMEHa 110 MOJIYJ/II0 «bmno-
MEXaHHUKa " 6I/IOI/IHHCeHepI/ISI» ACIMPAHT JOJIKCH.

OO0yyarmuiics T0HKeH:

3HaThb YMCTb BIaaACTh
1 2 3
OCHOBHBIC 3aKOHBI 6I/IOMGX3HI/IKI/I, IMPUMCHATE K KOHKPETHBIM 3a- | IpUEMaMH U ME€TOJJaMH I'CHE-

TEHETUKH, a TaKXe COBPEMEHHBIE
MPUHLIMITBI OMOTEXHOJIOTMH U Ouo-
WH)XEHEPUH; OCHOBBI HAHOOHOTEX-
HOJIOTUU U MOJIEKYJISIPHOTO MOJEIH-
pOBaHMsI; METOJbl aHAIM3a U CHUCTE-
MaTu3aluu WHGOPMaLKU, HUCHOJb-
3y€MbI€ B HAYYHBIX MCCIIEJOBAHUSAX.

JayaM HayKd W TPOU3BOJCTBA
3aKOHBI OWOMEXaHWKH, TeHe-
TUKH, a TaKXe COBpPEMEHHBIC
NPUHIUIBl OMOTEXHOJOTHHA H
OMOWH)XEHEPUH; OCHOBBI
HAaHOOMOTEXHOJIOTHH W MOJIe-
KYJISIDHOTO  MOJICITUPOBAHHS,

TUYECKOW HH)KEHEPUU, OCHO-
BaMH HaHO6I/IOTeXHOHOFI/II/I nu
MOJICKYJISIPHOTO ~ MOJIEITHPO-
BaHUs;, MPUEMaMH OIpeeie-
HUS OHOIOTHMYECKOl  Oe3-
OTMACHOCTH TMPOAYKIIUU OHO-
TEXHOJIOTMYECKUX U OHOMe-
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OCYIIECTBIISATh TOUCK, 00pa-
OOTKy, aHalu3 U CUCTEeMaTH3a-
U0 WHPOPMALMU TI0 TeMe
WCCJICIOBAHMSI; OIICHUBATH U

JUITHCKHX HPOU3BOJICTB;
METOAAMHU OIICHKH PETpe3eH-
TaTUBHOCTH Marepuaia, 00b-
eMa BBIOOPOK TpU TpoBere-

HUH KOJHMYECTBEHHBIX HCCIIE-
JOBAaHWM, CTAaTUCTUYCCKUMU
METOJaMH CpPaBHEHUS IOIY-
YCHHBIX JAHHBIX U OIpe/Iee-
HUS 3aKOHOMEPHOCTEH; IMpH-
€MaMH  HCIIOJIB30BaHHUS B
PO ECCHOHAIIBHON JIeATEIhb-
HOCTH COBPEMEHHBIX METO-
JI0B 00pabOTKH, METOJIOB Ma-

HPOrHO3UPOBATh EPCICKTHB-
HOCTb OOBEKTOB CBOEH IIpo-
(eccHOHANBHOI NeTeNTbHOCTH
B 00J1acTH OMOWH)KEHEPHUH.

TEMATUYECKOM  CTaTHUCTHUKHU,
MOJICJTUPOBAHUS U TIPOTHO3H-
pOBaHMUS.

2. Coz[epslca}me KRAaHIAUAATCKOI'0 JK3aMEHa

PA3JIEJI I (BMOMEXAHUKA)

buomexanuka.

HampaBnenust pazputusi OuoMexaHuku kak Hayku. Mcropust pazButus Ouomexa-
HUKHA. Dusznueckue BEIMYUHBI, UX U3MEPEHHUE U OLIEHKA TOYHOCTU U JTIOCTOBEPHOCTHU
MOJIyYEHHBIX PE3YJIbTATOB.

Cuctembl enuanI Gpusndeckux BeauduH. Enuauniel uzmepennit CU u CI'C, BHe-
cucteMHble equHullbl. duznueckre 3aKoHbl. OCHOBHBIE NMPUHLIMIBI aHATIM3a Pa3MEPHO-
CTH.

[IpocTtpaHcTBO M Bpemsi B MexaHUKe HbIOTOHA U B cienUalIbHOM TEOPUU OTHOCH-
tenbHOCTH. [IpeobpazoBanus 'anunes u Jlopenua. MHepuuanbHble CUCTEMBI OTCUETA.
Cucrembl KOOpAUHAT U UX NIpeoOpa3zoBanusa. Kunematuka matepuanbHoil Touku Tpaek-
TOpUS JBWXKECHUS, PAguyC KPHUBU3HBI TpackTopuu. CucremMa MaTrepHalbHBIX TOYEK.
YpaBHeHUs1 KHUHEMATUUECKOM CBs3U. CTIOCOOBI OMUCAHUS IBMKEHUS. 3aKOH JIBHXKCHUSI.

JInHenHbIe U YII0BbIE CKOPOCTU U YCKOpeHUA. DOpMYyIIbl 111 HOPMAJIBHOTO, TaH-
TEHIMAJIBHOTO U MTOJIHOTO YCKOPEHUM TOUKHU.

JlnHamMuka mMarepuaibHOM TOYKH. Macca Kak Mepa MHEpTHOCTH Tena. ['paBura-
1moHHast Mmacca. mmynbc. Bropoii 3akon Hetorona. OcHOBHBIE cuiibl ((hyHIaMEHTAIIb-
Hble B3aumoaecTBus). Cuiibl yripyroctu. CHilbl TpeHHS U conpoTuBieHus. Tpertuii 3a-
koH HeroTona. O6001eHre 3aKkoHa COXpaHeHUsI UMITYJIbca. IMITyIIbe CUITBI.

JlnHaMuKa JBMKEHUS MaTEpPUAIIbHOM TOYKH MO OKPYKHOCTU. LleHTpocTtpemu-
TeJIbHAsA U TaHTCHIMAIbHAS CWIbL. [111e40 1 MOMEHT cuiibl. MOMEHT MHEpLUU. Y paBHE-
HHUS BPAILIATEILHOTO IBUYKEHUS TOUKH.

Kunematuka. MexaHn4eckoe IBUKEHHUE KUBBIX Tell. CUCTEMBbI OTCUETA MOJI0XKE-
HUA Tesa. CKOPOCTHBIE U BPEMEHHBIE XapaKTEPUCTUKHU MOJOKEHUS IBUKYILIETOCS TENA.
Buapl nBr>KeHUH Tena 4elloBeKa U )KUBOTHBIX. ONMCAaHUE NBUKEHUN )KUBBIX TEII.

PaBHOMEpHOE MPSIMOTUHEHHOE IBMXKEHHE U €ro rpaduiyecKoe NpeCTaBIeHuUE.
Yckopenue. PaBHoyckopeHHOE PSIMOJIMHENHOE IBM)KEHHE, TPAPUKH.




CBobogHoe majaeHue u ero yckopenue. [edpopmanusa. Criocodsl aedopmupoBa-
Hus. PacueTsl ABM>KEHUS TeJl pU CBOOOJHOM MajieHnu. MexaHnyeckue CBOMCTBA OMO-
JIOTUYECKUX TKaHeW brmomexaHuka JBUTraTeNIbHOIrO ammapara 4yeloBeka. buomexanuue-
ckue 1enu. buogunamuka Melil. OcoOEHHOCTH CTPYKTYPhl U OMOMEXaHHKa MbIIIEY-
HOM TKaHU. AHATOMHS MBIII. MeXaHHKa MBIIIEYHOTO COKpalleHus. MoneKyspHbIi
MEXaHU3M COKpallleHus1. buomexanuka JokoMoluii (IBUKEHUI) yenoBeka. bruomexanu-
Ka X0JabObI, Oera. DHEpreTHUECKUe XapaKTePUCTHKHU: paboTa, MOUIHOCTh, MEXaHHUYe-
CKasi SHeprusi, 0OMEH SHEPTueH, SHeprus ynpyroi nedopManuy MBIIIII.

PacueTbl MexaHM4ecKkod pabOThl MU MOLIHOCTH MbII. MeaunuHckas 6noMmexa-
HuKa. buomexanuka cepaua u cocynoB. ['emonunamuka. briomexanuka JbIxaHusi.

PA3JEJI || (BMOUHKEHEPUS)

buounxenepus.

BBenenue B Ouonnxeneputo. OCHOBHbBIE MTOHATHS M MOJIEKYJISIPHO-TEHETUYECKHE
OCHOBBI OvonHxeHepuH. OCHOBHbBIE OOBEKTHI U METOABI OMoTexHoaoruu. Knaccuduxa-
s )KUBBIX OpraHu3MoB. Bupycel. baktepuu. I'puOsl. Knetku pactenuit 1 )KUBOTHBIX.

I'eneTnyeckas HH)XEHEpUs. | eHHO-UHXKEHEPHBIE TEXHOJIOTMU. PEPMEHTHI T€HHOU
MH)XCHEPUHU, OCOOCHHOCTH MX IpUMEHeHus. CXxeMa TUIHWYHOTO HKCHEpUMEHTa MO TO-
JYYEHUIO U KJIOHUPOBaHMIO pekoMOMHAHTHBIX Mojekyn JIHK. benkoBas unxxeHepus.
Hanpasnenus uccinenoBanuii B 0€IKOBOM MHXEHEPUU. DTallbl IPOEKTUPOBAHUS HOBBIX
0enKkoB U (pepMeHTOB. MeTo/1bl HANPaBJICHHOTO MyTareHes3a.

Kinerounas mHxeHepus. T€XHONIOTMH NONYYEHUsSI PEKOHCTPYUPOBAHHBIX KIIETOK
Y Opranu3MoB. [IpueMbl MUKpOXUPYPTUH KIETKH U MPe]l UMIUIAHTALIMOHHBIX AMOpPHO-
HOB. buounxenepus pactenuil. Tpancrenes. CrnocoObl MONTy4eHUs U KyJIbTUBUPOBAHUS
ES-kmerox. CriocoOb! Moay4YeHUs] TPAHCTEHHBIX PACTEHUH.

buounxenepus xuBoTHbIX. KiioHMpoBanue smOpuoHoB miekonuTarommx. Cro-
coObI KyJIbTUBUPOBAHUS KJIETOK MiekonuTatomux. [lomyuenue amoprnoHoB. CriocoObl
ITOJIy4Y€HHUs TPAHCTEHHBIX KUBOTHBIX.

buoumxenepuss MUKpOOPraHU3MOB. | 'eHeTnyeckasi nHxkeHepusi 6akrepuii. Meto-
Ibl HampaBJIEeHHOro MyTareHe3a. lcmonb3oBaHHe OMOMHXKEHEPUH B IPOMBILIICHHON
MHUKPOOHOJIOTUH.

buounxenepus u menuuuHa. TkaHeBasi OMOUMHKeHEpHUsl. buonHXeHepHbIE METO-
Il B CO3JIaHUM HMCKYCCTBEHHBIX OpraHoB. IIpoGiembl M mepcreKTUBbBl COBPEMEHHOMN
TPAHCIUIAHTOJIOTHUH.

buouHXeHepusi 1 KOHTPOJIb 3arpsi3HEHUs] PUPOJHBIX cpel. I'eHetnueckue 3¢-
(eKTbl TEXHOTEHHBIX 3arps3HeHuid. NHauKalus reHeTHUYeCKUX MOCIEACTBUI aHTPOIIO-
TEHHOT'O 3arpsi3HEHUS YKOCUCTEM. METObI NCCIIEIOBAHUS MYTAar€HOB C UCIOJIb30BAHU-
€M BBICILINX PACTEHUMN U KUBOTHBIX.

3. CTpyKTypa KaHAWJAATCKOI0 IK3aMeHa

JK3aMeH MMPOBOJAUTCS B YCTHOU (hopMe U BKIIOYAET TPH BOIIPOCa:

1 Bompoc — u3 paznena «buomexanmkay,

2 Bompoc — u3 paszzaena « buonn:keHepus»,

3 Bonpoc — u3 00JaCTH HAYYHOTO 3HAHUS, KOTOpasi COOTBETCTBYET TEME JUCCEP-
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Tallly aclupaHTa (Ha COMCKaHUE YYEHOM CTENEeHH KaHAu/1aTa HayK).

HeoOxomumocTh B mepecnaud KaHIWAATCKOro sk3ameHa mo «buomexanuke u
OMOMH)XEHEPUI» BO3HUKAET TOJBKO MPU CMEHE OTpaciid HayKH, IO KOTOPOH IIaHUPY-
€TCsl AUCCePTALMOHHOE HCCIIEIOBAHUE aCITUPaHTa.

Kpurepunii oueHKH IPOMeKYTOYHOT0 KOHTPOJIA

OreHka 5 «OTIIMYHOY» CTABUTCSI, €CIIM ACTIUPAHT:

- IEMOHCTPUPYET IITyOOKHE 3HAHMS POTPAMMHOT0 MaTepUana;

- MCUEPMBIBAIOLIE, NTOCIIEI0BATEIBHO, IPAMOTHO U JIOTUYECKH CTPOMHO M3JaraeT Mmpo-
rpaMMHBINA MaTepHal, He 3aTPYIHSSCh C OTBETOM ITPU BUIOM3MEHEHUH 33JaHMs;

- CBOOOIHO CITPABIISIETCS C PEIICHHEM CUTYallMOHHBIX U MPAKTUYECKUX 337124,

- TPaMOTHO OOOCHOBBIBAET PUHSATHIE PEIICHHUS;

- CaMOCTOATENBHO 0000IIACT U U3JIaraeT MaTepuall, He JI0IMyCKas OIMOOK;

- CBOOOZIHO OMEpHUPYET OCHOBHBIMU TEOPETUYECKUMH TMOJOKEHUSMH IO MpodiiemMa-
TUKE U3JIaraéMoro Marepuaia.

OrneHka 4 «XOpOI110» CTABUTCS, €CIIM ACIIUPAHT:

- IEMOHCTPUPYET JOCTATOUYHBIE 3HAHUS IPOrPAMMHOI0 MaTepUaa;

- TPaMOTHO U 10 CYLIECTBY M3JIaraeT MMPOrpaMMHBINA MaTepHai, HE JOITYCKAET CyIlle-
CTBEHHBIX HETOYHOCTEN MPHU OTBETE Ha BOIPOC;

- IPABUJILHO MIPUMEHSET TEOPETUUECKUE TTOJIOKEHUS IPU PEIIEHUN CUTYAIl[MOHHBIX U
IIPAKTHYECKUX 337a4;

- CaMOCTOATENBHO 0000IAeT W M3/araeT Marepuall, He JIOMyCKas CYIIECTBEHHBIX
OLINOOK.

OreHka 3 «yIOBJIETBOPUTEIBHO» CTABUTCS, €CJIU ACITUPAHT:

- W3JIaraeT OCHOBHOM IIPOTPaMMHBIN MaTEpHUAII, HO HE 3HAET OT/AEIIbHBIX JIETAJIEH;

- JIOIYCKaeT HETOYHOCTH, HEKOPPEKTHbIE (HOPMYIMPOBKM, HApyIIaeT IOCIEeI0Ba-
TEJIBHOCTD B U3JI0KEHUN IIPOrPAMMHOI0 MaTeprana;

- UCTBITHIBAET TPYJHOCTH MPH PEIICHUHN CUTYAIMOHHBIX U MPAKTHYECKUX 3ajay.

OneHka 2 «HEYJOBJIETBOPUTEIBHOY» CTABUTCS, €CJIM ACITUPAHT:

- HE 3HAET 3HAUYMTENIbHOM YacTH MPOrpaMMHOT0 MaTepuaa;

- JIOITyCKAaeT rpyOble OLIMOKH MTPU U3JI0KEHUH IPOrPAMMHOI0 MaTepuaa;

- ¢ OOJIBIIMMHU 3aTPYTHEHUSMH PEIAeT CUTYallMOHHBIE U TIPAKTHUECKHE 3a/1a4H.

Pe3ysibTaThl KAHIMIATCKOTO0 IK3aMeHa 0(hopMIISIOTCSI IPOTOKO0JIOM (IIPUJIO-
xenue 1).

4. Bonpochl K KAHAUIATCKOMY K3aMeHY

1. Kunemartuka mnocCTymaTeNbHOTO JBHKEHUS. MaTepuanabHas TOYKa, CHCTEMA
MaTepUaIbHbIX TOueK. CHCcTEMBI OTCcUeTa. BEKTOPHBIN U KOOPAUHATHBIN CIIO-
cOOBI OIMMCAHUS JBUKCHUSL.

2. Tpaekropus, JJIMHA TYTH, TEPEMEIICHUE, CPEAHSST CKOPOCTh, MTHOBEHHAs
CKOPOCTb, YCKOPEHUE, MTHOBEHHOE YCKOPEHHE.

3. Junamuka matepuaabHOW TOYKHU. MHepumanbHbie cCHCTeMbI oTcueTa. [lepBbiii
3akoH HproTOHA.

4. Macca, umnynbc u cuiia. Bropoit 3akon HeroToHa Kak ypaBHEHHE JBUKEHUS.
B3anMocCBs3p MMITyJIbCa CHIIBI U UMITYJIBCA TOUYKH.

5. ITlpunIiun He3aBUCUMOCTH AeicTBUs cuil. Tperuii 3akoH HeroToHa.

6. Bunel cun: tspkectu, ynpyroit nepopmanuu (I'yka), TpeHus (MOKosi, CKOJIbXKe-
HUSI, KAYEHUs ), BHYTPEHHETO TPEHUSI.



7. Mexannyeckue cucteMbl. BHyTpeHHUE M BHeEIIHHME Cuiibl. M30aupoBaHHbIE
CUCTEMBbI. 3aKOH COXPaHEHUSI UMITYJIbCA.

8. BpamarenbHoe NBHKEHHE MaTepUalbHOU TOUKHU. [[OHATHE aKCHAIBbHOTO BEK-
TOpa. YIJI0BOE MEPEMENICHHUE. Y TIIOBAs CKOPOCTb.

9. HampaneHnue BEeKTOPOB YIJIOBOM CKOPOCTH U YIJIOBOTO yckopeHwus. Ilepuon
BpanieHus U yactota. CBA3b YIJIOBBIX U JIMHEWHBIX BEJIMUYHUH.

10.A6comotHO TBepmoe Teno. LlenTp macc (mHepiuu) TBepAOro Teima. MoOMEHT
WHEPIUU MaTepUaIbHON TOUKH. MOMEHT MHEPIIMHU TBEPIOTO Tea.

11.I1ne4o MomMeHTa CHIIbl. Y paBHEHHE MOMEHTOB.

12.0OcHOBHOI1 3aKOH JUHAMUKH BPAIIATEILHOTO ABM)KCHHS TBEPIOTO TEa.

13.PaBHOIIEpEeMEHHOE BpalllaTebHOE JABHKCHHE.

14.Pabota mpu BpamaTeIbHOM JBWXKCHUH. KuHeTHUecKas SHeprHsi Bpariaromie-
rocst U Katsmierocs tejia. MouHoCTh Bpalarouxcst Tel.

15.MoMeHT uMITyJiIbca MaTepUAIbHON TOYKH, TBEPAOIO TeJla OTHOCUTEILHO OCH
BpallCHUS.

16.3aK0H COXpaHEHUs] MOMEHTA UMITYJIbCa.

17.3axonbl BceMupHOTo TsArotenus. Cuia TSHKeCTH U Bec.

18. Buabl nBMKEeHUN Tella 4eaoBeKa M KUBOTHBIX. ONMcaHne IBKEHHUNA KUBBIX
TeI.

19. CBoOOIHOE TTaICHHE U €T0 YCKOPEHHE.

20. Hedopmanus. CriocoOs1 1eopMUpOBaHUSI.

21. PacueTsl IBUXKEHUS TEJ MPU CBOOOTHOM TMaJICHUU.

22. MexaHn4ecKue CBOMCTBA OMOJIOTUYECKIX TKAaHEH

23. buoMexaHuKa JBUTATEILHOIO amrmapara yejoBeka. buomexaHnueckue Ieru.
buonunamuka mbii. OcoOOEHHOCTH CTPYKTYPhl U OMOMEXaHWKA MBIIICYHON
TKaHHU.

24. AraTomus MbIII. MeXaHHuKa MBIIIEYHOTO COKpaIeHus. MOJeKyIspHBIA Me-
XaHU3M COKpaIeHUs.

25. bnomexaHuka JIOKOMOIMH (IBHKEHUI) YSIOBEKA.

26. buomexannka xoab05b1, Oera.

27. DHEepPreTUIECKUEe XapaKTEPUCTHKHU: padoTa, MOITHOCTh, MEXaHUYECKas YHEP-
rusi, OOMEH PHEPrueH, FJHePTusl ynpyrou aedhopMariii MbIIIII.

28. PacueTsl MeXaHUYECKON pabOThl U MOIITHOCTH MBIIIIIL.

29. MeaumnuHckass OnomexaHuka. bruoMmexanuka cepama u cocyaoB. I'emonnHa-
MUKA.

30. buomexanuka JbIXaHUS.

31. OcHOBHBIE TOHATHS U MOJIEKYJISIPHO-TEHETUYECKHUE OCHOBBI OMOMHKEHEPHUH.

32.0OcHOBHBIE 00BEKTHI U METO/IbI OMOTEXHOJIOTHH.

33.Knaccudukauus xxuBbix opranusmoB. Bupycel. bakrepuun. ['puObl. Knerku
pACTEHUH U )KUBOTHBIX.

34.I'eneTnveckas HHX)eHEpHs. | eHHO-MHXEHEPHBIE TEXHOJIOTHH.

35.DepMeHThI TeHHON MH)XXEHEepUU, 0COOEHHOCTH MX MPUMEHEHUS.

36.CxemMa TUMTUYHOTO DKCIIEPUMEHTA T10 TOJIYYCHHUIO U KJIIOHUPOBAHUIO PEKOMOU-
HaHTHBIX Mousiekyn JJHK.

37.benkoBas uwxenepus. HanpapneHnus ucciieoBaHui B 0€IKOBOM MHKCHEPUH.

38.1TonmumepaszHas 1enHas peakiys: MPUHIIUAIBI, KOMIOHEHTHI, Pa3HOBUIHOCTH.
KomnuectBennas I1LP.

39.9Tanbl TPOEKTUPOBAHUS HOBBIX OEJIKOB U ()EPMEHTOB.

40.[TonydyeHne peKOMOMHAHTHBIX OETKOB B PA3IMYHBIX CHUCTEMaxX: OCHOBHBIC
MOJXO/Ibl, CIIOKHOCTU U MTyTH UX MPEOJI0JICHHUS.

41.Meto/pl HAalIPaBJIEHHOTO MyTareHesa.



42 KnerouHasi nHxkeHepus. TeXHOIOTUN MOTyuYeHUsI PEKOHCTPYHPOBAHHBIX KJie-
TOK ¥ OPTaHU3MOB.

43.11puemMbl MUKPOXUPYPIUM KIETKU U NP UMILJIAHTALIMOHHBIX SMOPHOHOB.

44. buounxxenepus pacteHuil. TpaHcrenes.

45.CrniocoObl Moy4yeHus U KyJIbTUBUpoBaHus ES-kieTok.

46. CriocoObI MOTyYeHUSI TPAHCTEHHBIX PACTCHUIA.

47. buonHxxeHepus KUBOTHBIX. KIOHHMpOBaHNE SMOPHOHOB MJIEKONUTAIOLIUX.

48. CriocoOb! KylIbTUBUPOBAHUS KIETOK MICKOMUTAIOIINX.

49. Tlomydyenue sMOproHOB. CIOCOOBI MOTYYESHHS TPAHCTEHHBIX )KUBOTHBIX.

50. buonnxeHnepust MUKpOOPraHU3MOB. [ 'eHeTndeckast HHKeHepHs OaKTepHil.

51. Meronbl HaNpaBIEHHOIO MyTareHesa.

52. Vicionp3oBaHne OMOMHKEHEPHUH B MIPOMBIIITICHHOW MUKPOOHOJIOTHH.

53. buonmxenepus u MmeAuIMHA. TKkaHeBas OMOMH)KEHEPUSI.

54. CTBOJIOBBIE KJIETKU: OMOJIOTUS U KJIETOUYHbBIE TEXHOJIOTUU.

55. buonHxeHepHbIE METOABI B CO3/IaHUN UCKYCCTBEHHBIX OPTaHOB.

56. IIpoGaembl 1 IEPCIEKTUBBI COBPEMEHHOW TPAHCIIIIAHTOJIOTHH.

57. buonH)xeHepHs U KOHTPOJIb 3arpsi3HEHUS] IPUPOIHBIX CPE.

58. I'enetnueckue 3¢ (HEeKTH TEXHOTEHHBIX 3arPSI3HEHHIM.

59. Mnukanusi TeHETHYECKUX TMOCIEICTBUI aHTPONOTEHHOTO 3arps3HEHUs KO-
CUCTEM.

60. MeTtoap! ucce0OBaHUsI MYTareHOB C HCIIOJIb30BAHUEM BBICIIMX PACTEHUN U
KUBOTHBIX.

5. YuedHO-MeTOoAM4YeCKOe H MH(POPMAIIMOHHOE 00ecTiedeHue

a) OCHOBHas JTuTepaTypa

1. buotexHonorus: y4eOHUK U MPAKTUKYM JUIsl BYy30B/moJ1 penakiueid H.B. 3aro-
ckunoit, JI.B. Hazapenko. -3-¢ uza., ucnp. u nomn.- Mocksa: MznarensctBo HOpaiir,
2020. -381c. ISBN 978-5-534-13546-6.

2. buounxxenepus pacrennii. OcCHOBHbIE MeTObl: yueOHoe nocodue / M. I'. Ky-
e, M. B. Ckanmios, U. E. fAmckux; Cub. denep. yu-t, Un-t dyHaameHT. 6uosoruu u
onortexHosoruu. - Kpacuosipck: COY, 2020 (2020-11-11). - 78 ¢., 5.0 ycu. mey. . : .,
Tabn. - bubnuorp.: c. 68-78. - 100 sk3. - ISBN 978-5-7638-4321-7 : 214.00 p. - 1U3a. Ne
2020-11257.

3. byrenun, H.B. Kypc Teopernyeckoit MexaHuku: yue0.mocodue Jist CTyAEHTOB
By30B: B AByx Tomax/ H.B. byrenun, f.JI. JIynn, J.P. Mepkun. — 13-e uzn., crep. —
Cankr-IletepOypr: Jlans, 2022. - 732¢. ISBN 978-5-507-45037-4

4. bynkesuu E.B. buomenuimackne HAHOTEXHOJIOTUH: yueOHOE ocoOue Jis BY-
30B/E.B. bynkesuu, P.O. bynkesuu.- - Cankr-IlerepOypr: Jlann, 2022. - 176¢. ISBN
978-5-8114-9164-3.

5. I'ocmanoB, P.I'. Mukpobuonorust 1 umMmmyHosorus: YdyeOnoe mnocobue / P.I.
I'ocmanoB, A K. lNanmuynnun u ap. - Caunkr-IlerepOypr: Jlansb, 2022. - 240 c. ISBN

978-5-8114-1440-6 - Pexxum noctymna :https://e.lanbook.com/book/211310

6. Jlebenbko E.S. BuorexHonorusi B s)UBOTHOBOJICTBE: YUeOHUK Uit By30B/ E.S
Jlebenpko, I1.C. Karmakos, A.B. bymios, B.I1. I'aBpunenko. - Cankr-IletepOypr: Jlausb,
2022. - 160c. ISBN 978-5-507-45224-8.

7. My3zadapos E.H. Dkonorudeckass OMOTEeXHOJOTH: yueOHOE mocoOue Jjisi BY-
30B / E.H. My3adapos. — Cankr-Ilerepoypr: Jlans, 2022. - 120c. ISBN 978-5-8114-
9290-9.



https://e.lanbook.com/book/211310

8. Xnebosa JI. I1., Ilpuknannas OuorexHosiorus. JlabopaTopHbI TPAKTUKYM:

yuebHoe nocooue/H.}O. Cnepanckas, E.C. fluenko-  bapnayn: M3a-Bo Aunr. yH-Ta,
2016.- 106¢.ISBN 978-5-7904-2137-2. http://elibrary.asu.ru/handle/asu/3201

0) IONOJIHUTENbHAS TUTEpATypa

1. buounxenepus pacteHui. OCHOBHbIE METO/IbI: yueOHOe nocobue / M. I'. Ky-
nes, M. B. Ckanmos, U. E. Smckux; Cub. denep. yu-t, Uu-t pyngamenr.
ouonoruu u oroTexHoorud. - Kpacuosipck: COVY, 2020 (2020-11-11). - 78 c.,
5.0 ycn. med. 1. : wi., Tabn. - bubmmorp.: c. 68-78. - 100 k3. - ISBN 978-5-
7638-4321-7 : 214.00 p. - U3a. Ne 2020-11257.

2. buomexanuka: Yue0. lyis cped. u BbIcI. yueOH, 3aBeneHuil. - M.: M3a-Bo
BJIAJOC-IIPECC, 2003. — 672c. ISBN 5-305-00101

3. Muxkpobuomnorusi: yaeOHUK uig cTyd. Beici. yue6. 3aBenenuit/ A.U. Hetpy-
coB, .b. KoroBa. — 3-e u3., ucrp.- M.: M3narensckuii HeHTp «AKageMus»,
2009.-352 c. ISBN 978-5-7695-6632-5

4. FEroposa T.A. OcnHoBsl 6uotexnosoruu / T.A. Eroposa, C.M. Knynosa, E.A.
Kusyxuna. — M.: U3znarenbckuii ieHTp «Akanemus», 2008 — 208 c.

B) pecypchl HH()OPMAITMOHHO-TEIIEKOMMYHHUKAIMOHHOM ceTH «MHTepHeT»
DnektpoHHas Oubnmoreka auccepranuit PI'B - http://diss.rsl.ru/
DnekTpoHHas oubimoreka BaBuioBckoro yauBepeurera - http://sgau.ru
DiekTpoHHO-0nOIHoTeuHas cucrema IPRB0OOKS - http://www.iprbookshop.ru/
DIeKTPOHHO-O0MOIMoTeYHas cuctema Znanium - http://znanium.com/
DnekTponHbie nHMopmanuoHHsie pecypebl LIHCXB - http://www.cnshb.ru/
Hayunas snektponHas Oubanoreka - https://elibrary.ru/defaultx.asp

T') IEpUOANYECKUE U3TaHUS

Kypnan «/loknansr Akagemun Hayk»

http://www.naukaran.com/zhurnali/katalog/doklady-ran-1

Kypnan «buotexnonorus» http://genetika.ru/journal/

Kypnan «MuxkpoOuosnoruu SMUAEMHUOJIOT U U MUMMYHOJIOTHUI)
https://microbiol.elpub.ru/jour/index

Kypnan «Mukpoouonorus» https://sciencejournals.ru/journal/mikbio/

1) 6a3bl JAaHHBIX U MOMCKOBBIE CUCTEMBI

https://www.yandex.ru/

https://www.google.ru/

https://scholar.google.ru/

¢) UH(POPMAIIMOHHBIE TEXHOJIOTHH, UCTIOIh3YEMBbIC TPU OCYIIECTBIEHUN 00pa30-
BaTEJIBHOIO ITpoLecca:

o UH(MOPMAITMOHHO-CITPABOYHBIEC CUCTEMBI:
http://1000qost.ru/

Paccmompeno u ymeepocoeno ua 3acedanuu
Kagheopwl « TexnHonocus npoussoocmaa u
nepepabomku NPoOOVKYUU HCUBOMHOBOOCHBAY
«29» ascycma 2022 200a (npomoxon Ne 1).
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