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Pabouas mporpamma pa3paboraHa B COOTBETCTBHH ¢ DenepaibHBIM IOCyIapCTBEHHBIM
00pa3oBaTeNbHbIM CTAHJAPTOM BBICIIEr0 00pa3oBaHus — OakalaBpuaT 110 HalpaBIECHHUIO MOJArO-
ToBKH 35.03.04 ArpoHomusi, yTBEp>KACHHBIH npukazoMm MuHoOpHayku Poccum ot 26 utons
2017 © Ne 699, ¢ n3sMeHEeHUSIMHU, BHECEHHBIMH MPUKa30M MHUHHCTEPCTBA HAYKH M BBICIIETO 00-
pasoBanusi Poccuiickoii @enepannu ot § despanst 2021 r. Ne 83 (3aperucrpupoBan MuHucTep-
ctBoM toctuninu Poccuiickoit @eneparuu 12 mapta 2021 r., peructpanuonnbiii Ne 62739).

Pabouas mporpamma yTBepKIeHa Ha 3acedaHuu Kadeapbl CeNeKIH, CEMEHOBOJICTBA U
ouorexuoaorun (mporokoa Ne 11 ot 10.06.2025 1.)

3aBenyromuii kapeapoit T'onesal'.T.

IIOAIMUCH

PabGouass 1mporpaMMa peKOMEHJIOBaHA K NCIOJB30BaHUIO B Y4eOHOM
mporecce METOAMYCCKON KoMmccueil (akynpTeTa arpoHOMHUN, arpoXUMUN U
skojoruu (mporokon Nell ot 16.06.2025 1.).

IlpeacenaTesns MeTOOUYECKOH KOMHCCHHA %Wf z___ Hecmesnora M.A.

MTOATNHCH

PenenseHt — Bes. Hayd. COTPYAHUK JIAOOPAaTOPUH MapKep-OPUEHTHPOBAHHOW CENEKIIUU
OI'bY «BHUNCC umenu A.JI. Ma3znymoBay, 1okTop Ouonorunueckux Hayk @Demnynosa T.II.
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1. O0masi xapaKkTepucTUKa JUCHUINIIMHBI
[uToreneTuka - pa3aen reHETUKH, U3y4YarOLINi B3aUMOCBA3b MEX/y 3aKOHOMEPHOCTSIMU
HACJIEIOBAHMSI MPU3HAKOB, CTPOCHUEM U (PYHKLUAMHU Pa3IMUHBIX BHYTPUKIETOUHBIX CTPYKTYP.
Kak nmorpannyHas Hayka LIUTOT€HETHMKA HCIOJIb3YET METOJIbl T€HETUKU U IIUTOJIOTHMH U TECHO
CBs3aHA C pasliellaMH 3THUX HAyK - MOJEKYJISIPHOW I'eHETUKOH, IUTOXUMHEH, KapuoJIoTuen, Ka-
puocucreMaTukon u Ap. Llurorenernka moapasaensercs Ha OoOIIyI0, U3ydalolIylo o0IIue Kiie-
TOYHbIE OCHOBBI HACJIEACTBEHHOCTH, U LIUTOT€HETHKY PACTCHUIA, )KUBOTHBIX, YEJIOBEKA.

1.1. Heap aAucuMnIMHBI
DopMHUPOBAHUE HAYYHOTO MHUPOBO33PEHHUSI O KJIETOYHOM YPOBHE OpraHHU3allUM >KUBOU
MaTepuH, BOCIIPOU3BEACHUH, PEKOMOWHAIINN, U3MEHCHHH U (DYHKIIMOHUPOBAHWU TCHETHYCCKHU
3HAYMMBIX CTPYKTYp KJIETKH, UX paclpeieIeHue B MUTO3€, ME03€ U MPH OIJI0IOTBOPEHHUH B 3a-
BHCHMOCTH OT MX YUCJIA U TEHETUYCCKOTO CTPOCHHUS.

1.2. 3agaun AMCOUILINHBI

- (dopmupoBaHWE 3HAHUH O CTPYKType XpomocoMm, ¢opme MeradasHbIX XPOMOCOM;
CTPYKTYPHBIX U3BMEHEHUH XpPOMOCOM, METOJIOB MOJICUE€Ta XPOMOCOMHBIX a0eppariuii;

- (opMupoBaHHUE 3HAHHI O MIpoIEcCaxX PENPOIYKTUBHOTO JIEJICHUS KIETKH,

- (opmupoBaHue 3HaHMI 0 MeH03€ KaK OCHOBE MOJIOBOTO Pa3MHOKCHUS;

- (opMupoBaHuEe 3HAHHI 00 YCTPOMCTBE CBETOBOTO MUKPOCKOIIA, PA3JIMYHBIX METOJAX
HAOJFOJICHUS 10T MEKPOCKOIIOM;.

- (opMupoBaHue HaBbIKa PaOOThI ¢ MUKPOCKOIMUYECKON TEXHUKOW: TUIIOB MHKPOCKO-
TIOB,

- (opMupoBaHUE YMEHUN U3MEPEHUS MUKPOCKOIMMYECKHX OOBEKTOB, MPUHITUIIOB MO/~
cYeTa YyMces XpOMOCOM B MUTO3€ U Meilo3e.

1.3. IlpeameT AUCHHUIIIMHBI
OCHOBHBIM TIPEIMETOM HCCIIEAOBAHUS B IIUTOTCHETHKE SIBIISFOTCS XPOMOCOMBI, UX MOP-
donorus, CTpyKTypHas ¥ XUMHUYECKasi OpraHu3anus, GyHKIHUN U TIOBEJCHUE B JENSIINXCS U He-
JETSTIINXCS KJIETKaX.

4. MecTo 1UCHUILIMHBI B 00pa3oBaTe/IbHOI IporpaMmme
JucuuruinHa «LluToreHeTrkay OTHOCUTCS (PaKyIbTaTUBHBIM JIUCLUILTHHAM.

1.5. BzanmocBs3b ¢ APYrHMH JUCHUIINHAMMA

Jucnunnuaa «LluTorenerrnkay cBsi3aHa ¢ TAKUMH THCHMILUIMHAMHU Kak [ 'eHetnka, ®Pusno-
JOTHs 1 OMOXUMUS paCTEHUH.

2. Ilnanupyembie pe3yabTaThl 00y4eHHs 110 AUCHHUILIMHE

Komnerenunus I/IHZ[I/IKEITOP JOCTHKCHUA KOMIICTCHIIUHU

Kon \ Conep:xanue Kon Conep:kanue

Tum 3amau HpOI/IBBOI[CTBCHHO-TCXHOJ’IOFH‘ICCKI/II\/'I

O0Ovyuarommiics J0J1KeH 3HATD.

CnocobeH pemaTh THIO-
BBIE 3a7a4d TMPOQeccuo-
HAJILHOW JIEATEIILHOCTH Ha
OIIK-1 | ocHOBE 3HAHWI OCHOBHBIX
3aKOHOB MAaT€MaTHYECKUX

JIaCTHU arpOHOMUU

3HaeT OCHOBHBIE 3aKOHBLI MaTeMaTHYe-
CKHX, ©CTECTBCHOHAYYHBIX W OOIIENpo-
W1 onx-1 (hecCHOHANBHBIX NUCIUIUIMH, HEOOXOIH-
MBIX JUISI PEIICHHUS THIOBBIX 3aj7a4 B 00-

N CCTCCTBCHHBIX HAYK C =
OO0yuarmmiics 10JI7KeH yMeTh:

MPUMEHERNEM  HHpopMa- W2 onx-1 Hcnonb3yeT 3HaHUS OCHOBHBIX 3aKOHOB
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LIHOHHO- MaTEeMaTHYeCKUX M €CTeCTBEHHBIX HAYK
KOMMYHUKAITMOHHBIX TEX- JUISL PEIIeHUs] CTaHJApPTHBIX 3a7a4 IMpo-
HOJIOT U (eccuoHATbHON AEATEIbHOCTH
Oo0vuaonuiicsi 10J1:KeH HMEeTh HABBIKH M (WJIH) ONLIT JeATEeIb-
HOCTH:
Pemaer TumoBeie 3amaum  mpodeccuo-
HaJbHON IEATEIbHOCTH Ha OCHOBE 3Ha-
HHII OCHOBHBIX 3aKOHOB MaT€MaTHYECKUX
W3 orx-1
U ECTECTBEHHBIX HAyK C MPHUMECHECHHUEM
nH()OPMAITMOHHO-KOMMYHHUKAITHOHHBIX
TEXHOJIOTUI
3. O0BbEéM QMCHUILUIMHBI M BUABI padoT
3.1. Ounas ¢gopma oOyueHus
Bri0epure ¢popmy 00yueHune
IMoxkazarenn Ha JIUCTE pacyer Bceero
6
OO6mmas Tpyno€MKOCTB, 3.¢./9 2172 2172
OO6m1ast kKoHTaKTHAs paboTa, 4 24,15 24,15
O6mas camocrosiTebHas padbora, u 47.85 47.85
KonrakTHas paboTa npu npoBeacHUN
o 24,00 24,00
y4eOHBIX 3aHATUH, B T.4. (1)
JIEKIIUHA 12 12,00
MPaKTHYECKUE-BCETO 12 12,00
CamocrosTenbHast paboTa npu mpoBe-
. 39,00 39,00
JICHUH Y4€OHBIX 3aHATUH, 4
KonTakTHas paboTa mpu MpoBEICHUU
MIPOMEKYTOUHOM aTTecTaluu odyya- 0,15 0,15
IOLUXCSL, B T.4. (4)
3a4eT 0,15 0,15
CamocTosTenbHas paboTta mpu mpo- 885 8.85
MEXYTOUYHOM aTTecTaluu, B T.4. (1) ’ ’
MOJITOTOBKA K 3a4eTy 8,85 8,85
dopma MPOMEKyTOUHOU aTTecTalluu 3a4eT 3a4eT

3.2. 3aouHas popma o0y4yeHust
He npenycmorpeno

4. Conep:xxanmne QU CHUIIIAHBI

4.1. Conep:xanue TMCHUIJIMHBI B pa3pe3e pa3/iesioB U MOAPa3/1ea0B
Pazoen 1. Cmpoenue u ¢hynkyuu xpomocom.
Iloopas3zoen 1.1 CmpykmypHas opeanusayusi XpOMoCoM.
Beenenue. I{utorenernka kak Hayka. MecTO IIUTOr€HETUKHU Cpeau Apyrux Hayk. Kpart-
KU MCTOPUYECKUN OYEepPK Pa3BUTHUS IUTOTCHETHKU. MoOJEKylsapHas OpraHU3aluss MHTOTHYC-
CKOW XpOMOCOMBI. MopdoJioTHsi XpOMOCOM Pa3IUYHBIX BHJIOB opraHu3MoB. Kapuortum. [{uTo-
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JIOTUYECKHE XapaKTepUCTUKU Kapuotuna. Opranusanus kapuoTuna. Buiossle 1 MHANBUIYalb-
HBIE XapaKTepUCTUKH Kapuotumna. Kpurepun mophomerpudeckoro Mmetoja anainuza. Crenuanb-
HbIE METOJbl OKpallMBaHUS M aHaiu3a. MeTo] aHanu3a CHHAITOHEMAJbHBIX KOMILJIEKCOB, Ka-
puorpaMma, Kapuotuil, uaeorpamma. uddepeHunansHoe OKpanmBaHHe XPOMOCOM. DBOJIOIUS
KapHoTHIIa, TpeoOpa3oBaHusl B OHTOreHe3e u ¢uioreHese. Ilytu nmpeoOpa3oBaHUs KapHOTHIIA.
[{uToreHeTnyeckas HECTAOMIBHOCTh KaK MEXaHU3M ajantanud. MOoOWIIbHbIE Te€HETHUYECKHe
AJIEMEHTHI U BUPYCHI KaK (PAKTOPbI reHETUYECKON HecTaOUIbHOCTH. [lomoaHUTENbHBIE Wi B-
xpomocoMbl. Xapaktepuctuka ux JAHK. [ToBenenue B xietounom nukie. [IpeanodyrurenbHoe
pacnpenenenue B-xpomocom npu Mukpocnoporesese. @ynknuu B-xpomocom. CTpykTypHBIE
U3MEHEHUsI XpPOMOCOM. MeXaHU3Mbl BOBHUKHOBEHHUS NEPECTPOEK XPOMOCOM. XPOMOCOMHBIE U
Xpomatuanble abeppauuu (aHadasHbslii 1 MetadasHbelid aHanu3). Tpancnokaruu. Crocodbl pac-
XO0XKJIEHHUSI XPOMOCOM, COCTABJISIIOLIMX TETPABAJIEHT, Y T€TEPO3UTrOT 0 TpaHciaokauuu. [{urono-
TMYECKUN U TEHETUYECKUI METO/Ibl BBISIBJICHUS TPAHCIOKaLUMil. Posb TpaHCIOKaIMil B ABOJIOL M-
OHHBIX MPeoOpa30BaHUSAX KapHOTUIIOB. 3HAYCHHE POOEPTCOHOBCKUX MEPECTPOEK B Mpeodpaso-
BaHUM KapuoTunoB. MHBepcuu. ['eHeTHUECKNI M IIUTOr€HETUYECKUI METOJIbl BBISIBICHUS WH-
Bepcuil. [Ipupona nmopaBieHuss KPOCCUHIOBEPA y TETEPO3UTOT MO NApaLlEHTPUUECKUM U IEpH-
LEHTPUYECKUM HHBEPCUAM. [[yruiMKauym u HEXBAaTKU. [ €eHETUYECKUI U LIMTOJIOTMYECKUI METO-
IIbl BBISIBJICHUS AYTUTMKAIUMK U HEeXBaTOK. CrocOObl SKCIEPUMEHTAIBHOTO MOTYYeHHs TyTIHKa-
Uil 1 HexBaToK. Vcmonbp30BaHne HEXBATOK ISl IUTOJIOTHUECKON JIOKAIN3auK TeHOB. D dekT
MOJIOKEeHUs. MO3anyHbId M CTaOWIIBbHBIN TUIBI 2P deKTa MmojaoKeHnH. Bausaue kommdectsa u
Ka4yecTBa reTepoXpoMaTHHa BOJIM3U T'€HA HA CTETEHb BBIPAKEHHOCTH A (dekTa nojoxenus. Mo-
muuupoBanHblil ekt nonoxenus. Myrauuu u 3QHeKT NOT0KEHUS.

Iloopasoen 1.2. [lumozcenemura MoOUTIbHBIX INEMEHMO8.

MoOusbHbIE TEHETHYECKHE JIEMEHTHI, UX THUIIBI U CTpoeHue. [ eHeTuuecKuid aHaliu3 BBICO-
KO MyTaOmiIbHOCTH TeHa al y Kykypy3bl. KOHTpoHMpyroIiye 371eMeHThI U BBICOKasi MyTaOWIIb-
HOCTB y KyKypy3bl. [lapamyTanun y KyKypy3sl 1 TOMaTOB.

Pazoen 2. Penpooykmusenoe OeneHue Kiemxu.

Iloopas3zoden 2.1. Mumo3s — ochosa 6ecnonoco pazmHo*CeHUs.

OO6mas XxapakTepUCTHKa MPOLECCOB PENPOTYKTUBHOTO JIeJeHMs KileToK. M3MeHeHue ak-
TUBHOCTH M MOP(OJIOTUM XPOMOCOM B MUTOTHYECKOM LinKJIe. DPa3bl MUTO3a U UX IIUTOT€HETHYe-
CKasl XapaKTepucTHKa. [IpeeMCTBEHHOCTh HACIEICTBEHHBIX CBOMCTB MpPU MUTO3€. AMUTO3. DH-
noMuto3. [lonurenus. Lluronornyeckne MexaHU3Mbl Cerperany, peKoMOMHAIMK, KOHBIOTAIIIH
XPOMOCOM B KJIETOYHOM IHKiIe. OCOOEHHOCTH MyTalMii y THOpUI0B, MOJIUILIIOUIOB, U B Cllydae
CTPYKTYPHBIX HapylIeHUH XpoMocoM. LluToreneTnueckre MexaHu3Mbl CTEPUIBHOCTH. AMHUTO3.

Iloopasoen 2.2.Metio3 kax 0ocCHO8a NOI0B020 PA3SMHONCEHUSL.

Tumnel Meiioza. DBomronus Meifo3a. XapakTeprucTUKa OCHOBHBIX (a3 Meio3a. [IpuHIuIIb!
pacxokJieHuss U KOMOWHAIMU TOMOJIOTMYHBIX XpOMOCOM. ['eHeTHyeckuil KOHTpOJIb Meiio3a.
Meiio3 y MeXBUIOBBIX U MEXPOAOBBIX THOpHI0B. OOpazoBaHUe YHUBAJIEHTOB U MYJIbTHBAJICH-
ToB. Hapymenus Melio3a B mepBoM M BTOPOM JeneHusIX. DakTopel, BIMAIONIME HA X0 MEH03a.
Konsbtoramms xpomocom. CHHaTOHEMHBIH KOMIUIEKC, €0 CTpOeHHE U (PYHKIUH. 3HAUEHHUE To-
MOJIOTHYHOW M paclpeeTUTEeIbHOM KOHBIOTAlMU. |'€eHETUYECKHIT KOHTPOJIb KOHBIOTAIIMU XPO-
MocoM. MyTanuu acHHarcuca, JeCuHarncuca 1 HHIMCKPUMUHAITHOrO cuHancuca. Konbroranus
X u 'Y xpomocoM. Poib accormanmu X-XpoMocoMbl ¢ abeppaHTHOI ayTocomoil. I'eHeTnyeckas
pexomOuHanus. Tunel pekomOuHanuu. OCHOBHbBIE TOJIOKEHUS TEOPUU MEHOTUYECKOTO Kpoc-
cuHrosepa. LluTorenernyeckue Moieny, JOKAa3bIBAOIINE XPOMATUAHYIO IPUPOLY KPOCCUHIOBE-
pa. Xua3mMeHHasi 1 XpoMatuaHas nHTepdeperuus. KpoccuHrosep Mexay CeCTpUHCKUMU Xpoma-
tugamu. HepaBHblli kpoccuHrosep. CpaBHEHHE I€HETUUECKUX M LIUTOJIOTHYECKUX KapT XpOMO-
coM. PaKTOphI, BIUSIOUIUE HA KPOCCUHTOBEP: FeHeTHYeCKre (TI0J0KEHHE y9acTKa B XpOMOCOME,
0COOEHHO OTHOCHUTENIBHO LEHTPOMEpPHI, Fe€TEPO3UTOTHOCTh IO XPOMOCOMHBIM MEPECTpOMKaMm,
MyTallid OTJENbHBIX T'€HOB), Ouosornyeckue, abnornyeckue. OCHOBHBIE THIIOTE3bI O MEXaHU3-
Me kpoccuHrosepa. Konsepcus reHoB. CBs3b kpoccuHrosepa ¢ cuntezom JIHK. OcHoBHBIE MO-
MEHTBl COBPEMEHHBIX IMPEACTABICHUN O MOJEKYJISIPHOM MeXaHu3Me pekoMOuHamuu. Cxema
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Xommumsa. OcoOEHHOCTH Mel03a y MOJUILUIONI0B. XPOMOCOMHOE M XPOMAaTUAHOE PacIIerlie-
Hue. [IpuynHbl HapylIeHus MEHJeNIeBCKUX 3aKoHoMepHocTel B Fi. [lonummonnnsie psasi. [1o-
BEJICHUE XPOMOCOM B Meiio3e y ramiouaos. [lonmydueHue u Mcnonb3oBaHHE ramiouioB. AHe-
yIuioupl. MexaHu3Mbl BO3BHUKHOBEHHUS BOCXOAUIEH M HUCXoAsen aneyronaun. Co3ianue u
UCIIOJIb30BAaHUE CEPUHU AHEYIJIONJI0B (MOHOCOMUKOB, HYJIMCOMHUKOB, TPUCOMHKOB, TETPACOMH-
KOB) B [IUTOI€HETUYECKUX HUCCIe0BaHusAX. VCronb30BaHNe MOJUILUIONAOB B CEJIEKIIHH.

4.2. Pacnpe}]eﬂelme KOHTAKTHOI M CAaMOCTOSITEJILHOM paGOTbI IpHu MOATrOTOBKE

K 3aHSITUSIM 10 NoApa3ieiam

4.2.1. Ounas ¢popma 00yueHus

KonrakrtHas pabora
Pa3znensl, moapaszaenbl JUCHUTLTAHBI CP
nekuuu | JI3 I13
Pazoen 1. Cmpoenue u (hyHKyuu XpOMOCOM. 6 6 18,15
Tloopasoen 1.1 CmpykmypHas opeanuzayust Xxpomocom 4 4 9.15
Iloopaszoen 1.2. [Jumoecenemuka MOOUNbHBIX 21eMEHMOB 2 2 9
Pazoen 2. PenpooykmusHoe OejieHue KiemKu. 6 6 20.35
Iloopasoen 2.1. Mumo3s — ocnosa 6ecnonoeo pazmHojICeHUs 2 2 12
Tloopaszoen 2.2.Metio3 kax 0CHO8A NOI0B020 PA3ZMHONCEHUSL. 4 4 13.35
Bcero 12 12 38,5

4.2.2. 3aouHas popma 00ydeHUs
He npenycmorpeno

4.3. IlepeyeHb TeM M Y4eOHO-METOAMYECKOr0 o0ecnedeHHs A1 CAMOCTOSITeIbHOM pPadoThI

o0yuarwuuxcsi
O0neM, U
Ne ¢dopma oOyue-
Tema camocTosTeNb-
/ . Y4eOHo-MeToInYecKkoe 00ecredeHmne HUA
I HOU paboThI
OYHas | 3a04Has
[utomornyeckue  xa- | [IpumeHeHNe MOJEKYISPHBIX METOJIOB UCCIIEIOBAHUS
PaKTepUCTUKH KapHo- | B TEHETHKE [AIIEKTPOHHBIN pecypc] : YueOHoe moco-
TUIIA. oue / JI. H. HedenoBa.— Mocksa: OOO "HayuHo-
1 m3narenbekuit ieHrp MHOPA-M", 2019 — 104 c. 4
— BO - bakanaspuar .— ISBN 978-5-16-009872-2
— ISBN 978-5-16-101433-2 —
<URL:http://znanium.com/go.php?id=1033803>.
CreninaipHble MeTOMBI | [IpuMeHeH e MOJIEKYIIIPHBIX METOJIOB UCCIICIOBAHUS
OKpAIITMBaHUS U aHAIIM- | B TEHETUKE [AJIEKTPOHHBIN pecypc] : YueGHoe moco-
3a 6ue / JI. H. HedenoBa.— Mocksa: OOO "HayuHo-
2 m3narensckuii iearp MHOPA-M", 2019 — 104 c. 3
— BO - bakanaepuar .— ISBN 978-5-16-009872-2
— ISBN 978-5-16-101433-2 —
<URL.:http://znanium.com/go.php?id=1033803>.
3 | llpeanoururensHOe MoseKyIsIpHO-TeHEeTHYECKUE U OMOXMMHUYECKHE Me- 3



http://znanium.com/go.php?id=1033803
http://znanium.com/go.php?id=1033803

Crpanumna 7 u3 19

pacrpeneneHue B-
XpOMOCOM IIpU MUK~
pocCIIOpOreHese.

TOJIbl B COBPEMEHHOW OMOJIOTUH PACTEHUI / TIOf pe.
Bn.B. Kysuenona, B.B. Kysuenos, I'.A. Pomanona
— Mockga : Jlabopatopust 3nanuii"" (panee ""bU-
HOM. Jlaboparopus 3nanuit", 2015 — 487 c. : wi.
— (Meronsr B Ouonorun) .— bubmuorp. B KoHIIE
pazn ISBN 978-5-9963-2659-4
<URL:http://e.lanbook.com/books/element.php?pll i

d=66252>.

I[MuTonoruyueckuii u re-

MoeKyIsIpHO-TCHETHYECKUE W OMOXUMHIUYECKHE Me-

HETHUYECKHI  METOJbI | TOAbI B COBPEMEHHON OMOJIOTHH pacTeHH / IO/ pel.

BbIsIBIEHMST  TpaHcio- | Bia.B. Kysuenosa, B.B. Kysneuos, I''A. Pomanosa

Kalui. — Mocksa : Jlabopatopust 3Hanuii"" (panee ""bU-
HOM. Jlaboparopus 3Hanwmii", 2015 .— 487 c. : un 3
— (Meronel B Ouonoruu) .— bubmmorp. B KoHIE
pazn — ISBN 978-5-9963-2659-4 —
<URL:http://e.lanbook.com/books/element.php?pll i
d=66252>.

I'enetnueckuit u 1uto- | [IpumMeHeHne MOJEKYISAPHBIX METOJIOB UCCIIEIOBAHUS

JIOTUYECKUII ~ METOJBI | B TEHETHUKE [AJIEKTPOHHBIN pecypc] : YueOHoe moco-

BbIsiBICHUS — aymnuka- | oue / JI. H. HedenoBa.— MockBa: OOO "Hayuno-

UM U HEXBATOK. m3narensckuii entp UHOPA-M", 2019 .— 104 c. 4
— BO - bakanaepuar .— ISBN 978-5-16-009872-2
— ISBN 978-5-16-101433-2 —
<URL.:http://znanium.com/go.php?id=1033803>.

N3menenne akTtuBHO- |[IpuMeHEHHE MOJEKYISIPHBIX METOJIOB MICCIICOBAHMS

CTM U MOP(hOJIOTUH |B IeHETHKE [NEKTPOHHBIN pecypc] : YueGHoe nmocodue

xpomocom B wmurtotu- |/ JI. H. HedemoBa— MockBa: OOO "Hayuno-

YEeCKOM IIHKIIE. m3narensckuit nentp MHOPA-M", 2019 .— 104 c. —| 4,5
BO - bakamaspuar .— ISBN 978-5-16-009872-2 .—
ISBN 978-5-16-101433-2 —
<URL.:http://znanium.com/go.php?id=1033803>.

['enetnyeckuii  KOH- | MoOJNEKyIsIpHO-TEHETUYECKUE U OHMOXUMHUUYECKHE Me-

TPOJb Mei03a TOJIBI B COBPEMEHHOI OMOJIOTMU PACTEHUI / MO pejl.
Bn.B. Ky3nenosa, B.B. Ky3nenos, I'.A. Pomanosa .—
Mockga : Jlabopatopus 3Hanuii"" (panee ""BUHOM.
Jlaboparopus 3Hanmii", 2015 — 487 c. : un. — (Me-| 4
TONBI B Omojornu) .— bubmuorp. B KoHIE pa3m .—
ISBN 978-5-9963-2659-4 —
<URL:http://e.lanbook.com/books/element.php?pll _id
=66252>.

Meiiotuueckue MyTta- | MOJEKYISIpHO-TEHETUYECKUE W OMOXUMHUYECKHE Me-

MK ¥ WX XapaKTepu- | TOAbI B COBPEMEHHON OMOJIOTHH PacTEHHIA / IO/ pel.

CTHKH. Bn.B. Kysuenosa, B.B. Ky3nenos, I'.A. PomanoBa
— Mocksa : Jlaboparopust 3Hanuii"" (panee ""BU-
HOM. Jlaboparopust 3nanuit", 2015 .— 487 c. : wn. 5
— (Meronsl B Ouonorun) .— bubmuorp. B KoHIE
pa3n — ISBN 978-5-9963-2659-4 —
<URL:http://e.lanbook.com/books/element.php?pll i
d=66252>.

[uTorenernyeckue MorekynspHO-TeHeTUYEeCKUEe U OMOXMMUYECKHE Me- 4

MOJICTI,  JTIOKA3bIBAIO- |TOJbI B COBPEMEHHON OMOJOrWU PACTEHUi / MOI pef.



http://e.lanbook.com/books/element.php?pl1_id=66252
http://e.lanbook.com/books/element.php?pl1_id=66252
http://e.lanbook.com/books/element.php?pl1_id=66252
http://e.lanbook.com/books/element.php?pl1_id=66252
http://znanium.com/go.php?id=1033803
http://znanium.com/go.php?id=1033803
http://e.lanbook.com/books/element.php?pl1_id=66252
http://e.lanbook.com/books/element.php?pl1_id=66252
http://e.lanbook.com/books/element.php?pl1_id=66252
http://e.lanbook.com/books/element.php?pl1_id=66252
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e xpomatuanyto |Bn.B. Ky3nenosa, B.B. Ky3nenos, I'.A. PomanoBa .—
pupoly KpoccuHroBe- |Mocksa : Jlaboparopus 3nanmii"" (panee ""BMTHOM.
pa. Jlaboparopus 3nanuit", 2015 .— 487 c. : 1. — (Me-
TONBI B OWojiOorMK) .— buOIMOrp. B KOHIE pa3m .—
ISBN 978-5-9963-2659-4 —
<URL:http://e.lanbook.com/books/element.php?pll_id
=66252>.
OcHoBHble  MOMeHTHI |[IpumMeHeHre MONEKYISIPHBIX METOAOB HCCIIEIOBAHUS
COBPEMEHHBIX  TPEJI- |B TEHETUKE [IEKTPOHHBIN pecype] : YueOHoe mocodue
craBaeHuii o moneky- |/ JI. H. HedemoBa— Mocksa: OOO "Hayuno-
10 | nspHOM MexaHusMme |m3narensckuit nentp MHOPA-M", 2019 — 104 c. —| 4
PEKOMOWHAIINH. BO - bakanaBpuar .— ISBN 978-5-16-009872-2 —
ISBN 978-5-16-101433-2 —
<URL:http://znanium.com/go.php?id=1033803>.
Bcero 38,5

5. @oH/I OLIEHOYHBIX CPEACTB /sl MPOBeAeHNsI IPOMEKYTOYHOM aTTeCTAIUN U
TeKYylero KOHTPOJIs

5.1. Dranbl popMHUPOBAHUS KOMIIETEHUM i

IMoapa3znen
JTUCIUIIINHBI

Komnerenuus

NHaukaTop 10CTHKEHHS] KOMIIeTeH-
1107074

[Moapaznen 1.1. Ctpyk-
TypHasi OpraHU3aIHs
XpOMOCOM

OIIK-1 - Cnocoben
peliaTh THUIIOBBIC 3aj1a-
yi npodeccuoHANbHON
JIEITEILbHOCTH Ha OCHO-
B€ 3HAHMA OCHOBHBIX
3aKOHOB MaTeMaThye-
CKHX U €CTECTBEHHBIX
HAayK C TPUMEHECHUEM
UH(POPMAaIMOHHO-
KOMMYHHKAITMOHHBIX
TEXHOJIOTH

3 N 1omxk-1

v N2 onx-1

H W3 onk-1

[Monpaznen 1.2. Ctpyk-
TypHasi OpraHu3aIus
XpOMOCOM

OIIK-1 - Cnocoben
pemiath TUIIOBBIE 3a/a-
Yl NpodeccCHoHaTbHON
JIeSTeIIbHOCTH Ha OCHO-
BE 3HAHHM OCHOBHBIX
3aKOHOB MaTeMaTuye-
CKHX M €CTECTBEHHBIX
HayK C TPUMEHEHHEM
MH(OPMaLOHHO-
KOMMYHHUKAIIMOHHBIX
TEXHOJIOTHit

3 N1onk1

y N2 onx-1

H N3 onx-1

[Monmpaznen 2.1. Muto3 —
OCHOBa 0OecIoJI0ro pas-
MHOKEHUS.

OIIK-1 - Cnoocoben
peliaTh THUITOBBIC 3aj1a-
4y TpodeCcCHOHATBLHON
JIeITEIbHOCTH Ha OCHO-
B€ 3HAHUM OCHOBHBIX
3aKOHOB MaTeMaTude-
CKHX U €CTECTBEHHBIX

3 N1 omk-1

bY% N2 onk-1

H N3 onk-1



http://e.lanbook.com/books/element.php?pl1_id=66252
http://e.lanbook.com/books/element.php?pl1_id=66252
http://znanium.com/go.php?id=1033803
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HAyK C TMPUMEHEHUEM
nH(pOpMaIMOHHO-
KOMMYHHUKAITHOHHBIX
TEXHOJIOTHI

[Tonpaznen 2.2 Meiio3
KaK OCHOBA IOJIOBOT'O
pPa3MHOXKCHUS

OIIK-1 - Coocobeu 3 N1omnk-1

pf€iiaTth THUIIOBBIE 3aja- v

g W2 onk-1
4y TpodeCcCHOHATBHON

JESTEIIBHOCTH Ha OCHO- H
BE 3HAHUM OCHOBHBIX
3aKOHOB ~MaremaTh4e-
CKUX M €CTECTBEHHBIX
HayK C IPUMEHEHUEM
MH(}OpPMaLIMOHHO-
KOMMYHHKAIIMOHHBIX
TEXHOJIOTUI

W13 onk-1

5.2. HIkaasl 1 KPUTECPUHA OCHUBAHUSA NOCTHKCHUS KOMIIeTeHIIM it

5.2.1. llIkaa oneHNBAHUSA JOCTHKEHUA KOMIIeTEeHII Ml

Bun onenkn OreHkn
AkanemMudeckas oleHKa o 4-X OaIbHOM | HEYNOBJET- | YIOBJIETBO-
XOpOIIO | OTJIMYHO
[IKaJIE BOPHUTEJIBHO | PUTEIBHO

5.2.2. Kputepuu oueHUBaHHS JOCTUKEHUS] KOMIIETEHIUIi

KpI/ITepI/II/I OIICHKH Ha 3a4CTC

OneHka, ypoBeHb
JOCTHKEHHS
KOMIIETEHITHHI

Onucanue KpuTepUeB

3auTeHo, BLICOKHIT

CryneHT BBINOJHUII BCE 3aJaHus, IPETyCMOTPEHHbIE pabodel mpo-
rpaMMoOii, oTYuTaNCad 00 UX BBIIOJIHEHUH, JEMOHCTPUPYS OTIUYHOE
3HaHME OCBOECHHOI'O Marepuana U yMEHUE CaMOCTOSTENIBHO PEIlaTh
CJIOKHBIE 3a]]a4M TUCIUILINHBI

3a4TeHO, IPOJABUHYTHIN

CTyneHT BBIOJIHUII BCE 3aJIaHUsI, TPEAYCMOTPEHHBIE pabodeil mpo-
rpaMMO#, OTYHUTANCS 00 UX BBIOJHEHUH, IEMOHCTPUPYS XOpoIee
3HaHME OCBOEHHOI'O Marepuana U YMEHHE CaMOCTOSITENIBHO PEIIaTh
CTaHJIAPTHBIE 3aa4l JUCLUUTUIMHBI

3a4TeHO, NOPOTOBBIN

CTyaeHT BBIMOJIHUI BCE 3aJIaHUsI, IPEAYCMOTPEHHBIE pabodei mpo-
rpaMMO#, OTYUTAJICA OO0 WX BBIMOJHEHUH, AEMOHCTPUPYS 3HAHUE
OCHOB OCBOEHHOI'0 MaTepHasla M1 yMEHHUE PellaTh CTaHAAPTHHIE 3a-
Jlayv JUCLIMIUIMHBI C IOMOILBIO MPENoaBaTeNs

He 3auteno,
KOMIIETEHINS HE
OCBOCHA

CTyneHT BBINOJHWI HE BCE 3aJaHMsl, MPEAYCMOTpPEHHbIE padodeit
IpOrpaMMOil WJIM HE OTYMTANCA 00 WX BBINOJHEHHWH, HE MOATBEp-
KIaeT 3HAHME OCBOCHHOI'O MaTepHajga U HE yMeeT peIlaTh CTaH-
JlapTHBIC 3a1a4d JUCLUIUIMHBI JaXe C IIOMOLIBIO IIPEN0AaBaTEIIs

Kputepun onieHKH TECTOB
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Onenka, ypoBeHb
JOCTHKEHUS
KOMIIETEHII I

Onucanue KpUTepHes

OTIMYHO, BEICOKHI

Copeprkanue MpaBUIbHBIX OTBETOB B TecTe HE MeHee 90%

Xopo1o, NpOABUHYTBINA

CopeprkaHue MpaBUIbHBIX OTBETOB B TeCTE HE MeHee 75%

Y 10BIIETBOPUTEIIBHO,
MOPOTOBBIIA

Coneprkanue MpaBUIbHBIX OTBETOB B TecTe HE MeHee 50%

HeynosnersopurensHo,

KOMIICTCHIIMA HE OCBOCHA

CopaeprxkaHue NpaBUIbHBIX OTBETOB B TecTe MeHee 50%

KpuTepuu o1ieHKH YCTHOTO omnpoca

OneHka, ypoBeHb
TOCTHOKEHUS
KOMIIETEHIINH

Ornucanue KpuTepuen

3auTeHo, BLICOKHIT

CTyneHT 1eMOHCTpUPYET YBEPEHHOE 3HAaHUE MaTepualla, 4YeTKO BbI-
pa’kaeT CBOIO TOYY 3PEHHs IO PacCMAaTPUBAEMOMY BOIPOCY, IPH-
BOJIl COOTBETCTBYIOLIME TPUMEPHI

3auTeHo, NPOJBUHYTHIN

CTyneHT 1eMOHCTPUPYET YBEPEHHOE 3HAHUE MaTepuana, HO JOoIyc-
KaeT OTJIeNIbHBIE MOTPEUTHOCTH B OTBETE

3auTeHo, OPOTOBBIi

CTyneHT IeMOHCTPUPYET CYIIESCTBEHHbIE MPOOENbl B 3HAHUSAX Ma-
Tepuaa, I0MyCcKaeT OlMOKH B OTBETAaX

He 3auteno,
KOMIIETEHIIUS HE
OCBO€HA

CryneHT JeMOHCTPHPYET HE3HAHWE MaTepualia, JOMyCcKaeT Tpyobie
OLIMOKH B OTBETaX

Kputepun olleHKH penieHus 3a1a4

Onenka, ypoBeHb
TOCTHIKEHUS
KOMIIETCHIIUH

OnucaHue KpUTepHeB

3auTeHo, BLICOKHIT

CTyzneHT yBepeHHO 3HAeT METOJUKY M aJrOpPUTM pELIEeHUs 3aJauu,
He JIOIyCKaeT OIMOOK NPH €€ BhIOJIHEHHUH.

3auTeHo, NPOABUHYTHIN

CTYI[GHT B ICJIOM 3HACT MCTOAUKY U aJITOPUTM PCIICHUA 3a1a4u, HC
AOIIYCKACT FPY6BIX OIIMOOK IIpU €€ BBIITIOJIHCHHUHU.

3a4TeHO, NOPOTOBBIN

CTyAeHT B LIETIOM 3HA€T METOJUKY M alTOPUTM PEILICHHUS 3aJlayH,
JOTTyCKaeT OIMIMOOK MPHU €€ BHIMOJTHEHUH, HO CTIOCOOCH MCIPABUTh
MX TIPU IOMOIIH NPEenogaBaTesl.

He 3aureno,
KOMIICTSHITUS HE
OCBOEHA

CTyneHT He 3HaeT METOAMKY M aJIrOpUTM pelIeHHs 3a/ladyH, JO0Mmyc-
KaeT rpyOble OIMOKY MpH €€ BHIIOJTHEHUH, HE CIIOCOOEH UCIIPABUTh
UX MPU OMOIIY IPENoAaBaTers.

5.3. MartepuaJbl 1Jisl OHEHKH JOCTHKEHUs KOMIIeTeHIN i

5.3.1. OueHo4yHbIe MaTEPHAJIbI IPOMEKYTOYHOM aTTECTALIMH

5.3.1.1. Bonpocsl Kk 3K3amMeHy
He npenycmorpeno

5.3.1.2. 3agaun K 3K3aMeHy
He npenycmoTtpeno
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5.3.1.3. Bonpocsl K 3a4eTy ¢ OLeHKOM
He npenycmorpeno

5.3.1.4. Bonpocsl k 3a4eTy

Ne Conep:xkanue Komne- VIK
TeHIHs
CtpyKTypHasi opraHu3alus XpoMaTHHA SyKapuoT. M omes
1 OIIK-1 | UA2 onk-1
W3 onk-1
W1 onk-1
2 Mopdonornueckas XapakKTepUCTHKA XPOMOCOM dyKapHUOT OIIK-1 | UA2 onk-1
N3 onk-1
OOmas xapakTtepucTuka Merosa. ['eHeTHYecKuil KOHTPOJIb W1 onx-1
3 Meio3a. OlK-1 | W2 onk-1
W13 onk-1
N ok
4 Muto3. ['eHeTHYECKU KOHTPOJIb MUTO3A. OIIK-1 | UA2 onk1
W13 onk-1
Cxema kpoccuHTroBepa XOJTuadsl. M omes
5 OIIK-1 | UA2 onk-1
N3 onk-1
Cxema KpocCHHroBepa XOJIIHIA. Moy
6 OIIK-1 | U2 onk-1
NJ13 onk-1
5.3.1.5. [lepevyeHb TeM KypCOBBIX IPOEKTOB (PadoT)
He npenycmoTrpensl
5.3.1.6. Bonpocsl k 3a1UTe KYpCcOBOro mpoeKkTa (padoTsbl)
He npeagycMmorpensl
5.3.2. OneHOYHBIC MATEPHAJIBI TEKYLIEr0 KOHTPOJIS
5.3.2.1. Bonpocskl TecTOB
Komme-
Ne Conep:xanue S— NAK
1 IImeuyn oqMHAKOBOM JUIMHEI UMEIOT:
-METallEHTPUUYECKHUE XPOMOCOMBI;
-U30XPOMOCOMBI; OIIK-1 | Ulonk-1
-aKpOIEHTPUYECKUE XPOMOCOMBI;
-CyOMETaIEHTPHUICCKHE XPOMOCOMBI.
2 | l'eneTnuecku MACHTUYHBIE TNICYH UMEIOT:
-METalEHTPHYECKHUE XPOMOCOMBI;
-M30XPOMOCOMBI; OIIK-1 | Ulonk-1
-aKpOIEHTPUYCCKUE XPOMOCOMBEI;
-CyOMETalleHTPHUYECKHE XPOMOCOMBI.
3 | K Murotnueckomy amnmapary KI€TKH OTHOCSTCS:
-XpPOMOCOMBI, IICHTPHUOJIH, HUTU BEPETEHA JICTICHHS;
-MII)/ITOXOHI[pI/II/I, pmgocom,l, MnKpoI;pyGOqKH; OIK-1 | Wllomca
-XpPOMOCOMBI, KOMITJIEKC [ 0J1bI5KH, TU30COMBI.
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4 | Bo Bpems npogassr:
-o0pa3yercs siiepHast 000JI0YKa U SPHIIIKO;
-Fcue3aeT sAepHas 000JI09Ka U SPHIIIKO; OIIK-1 | Ulonk-1
-XPOMOCOMBI PaCXOJISATCS K IMOJIF0OCaM KIIETKH;
-IIPOVICXO/IUT ACCIIMPATH3AIHNS XPOMATHHA.
5 | JIBmxeHHe XpOMOCOM K ITOJIFOCAM KJIETKH OCYIIECTBISICTCS 32 CUET:
Hunenosa, OIK-1 | Ulllomk1
-COKpAIICHUS XPOMOCOM;
-COKpAIICHUS HUTEH BEpeTeHA JICTICHHUS.
6 | Ilpodasza nepBoro aencHus Meio3a BKIIOYAeT B ceOs CIEIyrOIIUE
JTarbl:
-JICNITOTeHA, 3UTOTCHA, MAXUTEHA, UIIOTEHA, TUAKUHE3;
OIIK-1 | Udlonk-1
-uaTepdasa, metadasa, anadasa, renodasza, HHTEPKUHES;
-IaXMTeHa, TuaKkuHe3, Metadasa, anadasa, Teinodasa;
-MHTEPKHUHE3, Tpodasa, MeTadasa, aHadasa.
7 | Ha xakoii ctaguu mepBOro JENICHUS Meio3a MPOUCXOAUT 00pa3oBa-
HUE OMBAJICHTOB U
-KpPOCCHHTOBED:
-npodasa, meradasa; OIIK-1 | UTlonk-1
-JICNITOTCHA, 3UTOTCHA;
-3UTOTEHA, TAXUTCHA;
-IaXWTEHA, TUIUIOTCHA.
8 | Bo Bpewmst aHada3bl IEPBOTO JICJICHUS] MEH03a IPOUCXOJIUT:
-«CTIOJI3aHHUE» XMa3M M PACXOXKICHHE TOMOJIOTHUYHBIX XPOMOCOM K
MOJTFOCAM KIIETKU;
-pacxoXIeHUEe CECTPUHCKUX XPOMATHUJ U TTOJII0OCaM KIIETKU; OIIK-1 | Udlomk-1
-OOMEH TOMOJIOTUYHBIMU YYaCTKAMH MEXIy TOMOJOTHYHBIMU XPO-
MOCOMaMHu;
-00pa30BaHNE CHHANITOHEMAJIBHOT'O KOMIUICKCA.
9 | KonndecTBo MOJIMTEHHBIX XPOMOCOM B KJIETKE PaBHO:
-rariouTHOMY Habopy;
- IUTUIOUTHOMY Habopy; OIIK-1 | Ulonk-1
-TeTParIoOnIHOMY Ha0oPYy;
-TPUTUIONTHOMY HabOopy.
10 Opranusm, KJIETKH KOTOPOTO cCoJiepKaT 4 TeHoMa:
-TeTPacoOMHUK; ONK-1 | MU omes
-TeTParIONnI;
-TeTpaja.
11 | Ilepssorit MeToa MU HepeHInATEHOTO OKPALIMBAHUS XPOMCOOM OBLIT
paspabotan B 1968 rony. Kto ero aBrop?
-(DJIEMHUHT;
-UHnCTAKOB; ONK-1" MTomc
-Tuo u JleBan;
-Kacnepcon
12 | Ha mepBOM YpOBHE KOMMAKTH3allMd XpPOMAaTHHA TPH B3aMMOJCH-
ctBuu [IHK ¢ ructonamu oGpasyrorcs:
-HYKJICOCOMBI, ONK-1 | M omes
-HYKJICOMEPBI;
-XpOMOMEDHI;
-XPOMOHEMBI
13 | JlumMuHynmst XpoMaTHHA - 3TO: OIIK-1 | Ulonxk-1
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-3alpOrpaMMHUPOBAHHOE YHUUYTOKEHUE YACTH T€HETHYECKOrO0 Mare-
puana;

-3aIpOrpaMMHUPOBaHHast THOEH KICTKH,

-YMEHBIIIEHHE pa3Mepa XpOMOCOM M3-3a MOTEPU YACTH FE€HETUYECKO-
ro Marepuania.

14

XapakTepHbIil U1 BH1a HA00p XPOMOCOM Ha3bIBAIOT:
-UIUOTPAMMON;

-KapUOTHUIIOM;

-TCHOMOM;

-T€HOTUIIOM

OIIK-1

W1 omk-1

15

OObenuHeHue moauTeHHbIX xpomocom Drosophila melanogaster B
LEHTPOMEPHBIX YUACTKAaX HA3bIBACTCA:

-XpOMOMEPOH;

-XPOMOILIEHTPOM;

-XpOMOHEMOM.

OIIK-1

I/I;Z[ 1 OIIK-1

16

TpaHCKPUIIIIMOHHO aKTUBHBIN XpPOMATUH 3TO:
-(paKyJIbTaTUBHBIN F€TEPOXPOMATHH;
-KOHCTUTYTUBHBIN I€TEPOXPOMATHH;
-DYXpPOMATHH.

OIIK-1

I/I;Z[ 1 OIIK-1

17

Myrtaruu, oOycCliaBIMBalONIe OTCYTCTBHE KOHBIOTAIMA TOMOJIOTHY-
HBIX XpOMOCOM, Ha3bIBAIOTCS MYTALIUSIMHU:

-aCHHAIICUCA;

-JIECUHATICHCA;

-MHANCKPUMUHAHTHOTO CHHATICHCA.

OIIK-1

I/I;Z[ 1 OIIK-1

18

CHyTHUK XpOMOCOMBI, JIOKaJIM30BaHHBINA HA €€ KOHILIE, HAa3bIBACTCS:
- TUHEHHEIM;

-TEPMUHAIIbHBIM;

-UHTEPKAISIPHBIM.

OIIK-1

Nlonk-1

19

VYcnoBueM M OCYILIECTBICHHUS KPOCCUHIOBEpA SBISETCA BOSHUKHO-
BEHMUE:

-IByLienoyedHbIx pa3psisoB B JIHK;

-OJTHOLIENIOYEYHBIX pa3pbIiBoB B nensax JJHK onnHakoBoi HanpasieH-
HOCTH;

-oIHOLIeNIOYeYHbIX pa3pbiBoB B Hemsax JHK pa3Hoil HampaBieHHO-
CTH;

-XPOMOCOMHBIX Pa3pbIBOB.

OIIK-1

Nlonk-1

20

XpomatuaHbie MyTallii BO3HUKAIOT Ha:
-ctaguu G; KJIETOYHOTO IUKIIA;
-cTaguu anadasze KIETOYHOTO IUKJIA,;
-craquu G, KJIIETOYHOTO IUKJIA.

OIIK-1

Nlonk-1

21

K MexxXpoMOCOMHBIM NEpecTpOilkaM OTHOCSITCS:
-JIeTIeInsl, UTHBEPCHS,

- IeJIeTIHs, TyTITUKAIIUS;

-IeTIeIns, TPAHCIOKAITHUS;

-MHBEPCHSL.

OIIK-1

Nlonk-1

22

[Ipu nenennnu:

-IIPOMCXOANUT NOTEPS y4aCTKa XPOMOCOMBHI ;

-IPOUCXOAUT MEPEMELICHUE YIacTKa OJJHOW XPOMOCOMBI B IPYT'YIO;
-IIPOMCXOAUT YAJUHEHUE XPOMATHUJIbI 3a CUET BCTPAMBAHUS ydacTKa
JPYroM, CECTPUHCKOM;

-[IPOMCXOJIUT MEPEBOPOT BHYTPEHHETO y4acTKa XpoMocoMbl Ha 180°.

OIIK-1

W1 onk-1
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23

IIpu nHBEpCUU IPOUCXOMIUT:

-[I0Teps1 y4aCTKa XPOMOCOMBHI ;

-IepeMEILEHUE yYacTKa OJTHOM XpPOMOCOMBI B JIpYTYIO;

-yJUIMHEHUE XPOMATH/IbI 32 CUET BCTPAWBaHUs y4acTKa JPYrou, cecT-
PHUHCKOW;

-[IEPEBOPOT BHYTPEHHETO y4acTKa XpoMocoMbl Ha 180°,

OIIK-1

W1omk-1

24

«3anupaTessiMu» KPOCCHHTOBEpa Ha3bIBAIOT:
-WHBEPCHH;

-AYILNIMKAlH,

-JIeNIe1INY;

-~TPaHCIOKAIUH.

OIIK-1

W1omk-1

25

OObeuHEHHE BYX aKPOIEHTPHYCCKHX XPOMOCOM B LIEHTPOMEPHOM
00J1acTH HA3BIBAETCS:

-CHMMETPHUYHAS TPAHCIOKAIIHS,

-HE PELMIIPOKHAs TPAHCIIOKALIHS;

-po6GEPTCOHOBCKAS TPAHCIOKAIIHS.

OIIK-1

Wlonk-1

26

K cbanancupoBaHHBIM XPOMOCOMHBIM TIE€PECTPOWKAM MOYKHO OTHE-
CTH:

-UHBEPCUU;

- IAJICLIY;

- TYIUTMKALMY.

OIIK-1

I/I;Z[ 1 OIIK-1

27

K HecOanmancHpoOBaHHBIM XPOMOCOMHBIM TIEPECTPOHKAaM MOXKHO OT-
HECTH:

-MHBEPCUH, TWICLINY;

-TWJICHAN; TyTUIRKALUU;

-IYIUITMKALUK, TPAHCJIOKALIMH.

OIIK-1

WU1omk-1

28

B pe3ynbrare cbanaHCUPOBAaHHBIX XPOMOCOMHBIX IIepecTpoek (op-
MUPYIOTCS 0COOH:

-(eHOTUIIYECKH HOPMAJIbHBIE;

-()eHOTUITMYECKH HEHOPMaJIbHOE.

OIIK-1

Wlonk-1

29

HecOanancupoBaHHBIX XPOMOCOMHBIE NTEPECTPONKU:
-MEHSIOT J1030BO€ COOTHOILIEHHE '€HOB;
-HE MEHSIOT JJ030BO€ COOTHOIIIEHUE TEHOB.

OIlK-1

W 1omk-1

30

[lepemenieHue y4acTKOB XpOMOCOMBI B JIPYT'HE€ JIOKYChI (TOUKH) ITOU
K€ XPOMOCOMBI Ha3bIBAETCSA:

-TPaHCIIO3UIINH;

-TPaHCIJIOKaLUK;

-MHBEPCHUU.

OIlK-1

W1omk-1

5.3.2.2. Bonipochl 1Jisi YCTHOTO ONpoca

Conepxanue

Komme-
TEeHIUA

WK

I[OHOJ]HI/ITC.HBHBIC nin B-XpOMOCOMBI.

OIIK-1

N onk-1

CTpyKTypHBIE U3BMEHEHUS] XPOMOCOM.

OIlK-1

W1 omk-1

[{uTONIOrNYeCKNil U TEHETUYECKUH METO/IbI BBISIBICHUSI TPAHCIIO-
Kanuu

OIIK-1

Nlonk-1

['eHeTnyecknii ¥ TUTOJOTHYECKUM METObI BBISBICHUS AYILUIN-
Kalluil ¥ HEXBATOK.

OIIK-1

Nlonk-1

]_II/ITOJ'IOFI/I‘IGCKI/Ie MCXAaHU3MBI CErperanuu,
KOHBIOT'allMK XPpOMOCOM B KJICTOYHOM IIUKIIC.

pPEKOMOWHAIINH,

OIIK-1

Nlonk-1

]_II/ITOFCHGTI/I‘IGCKI/IC MCXAaHU3MBI CTCPUIIBHOCTH.

OIIK-1

W1 onk-1
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7 | Myrauuu acuHancuca, IECHHAIICHCAa W HHIUCKPUMHUHAITHOI'O
yrant 2 A FHCKD OMNK-1 | Wlomks
CHHAaIICHCa
8 MoO6uiibHbIE TEHETUYECKUE DIIEMEHTBI, UX THUIIBl U CTPOCHHUE. OIIK-1 W1 omk-1
9 | I'eneTHyecKuii aHAJIN3 BHICOKOM MYTaOMJILHOCTH I'eHa al y KyKy-
yr YEYEY= | OmNK-1 | WTlomk4
py3bl
1 K K Ky-
0 OHTPOJIUPYIOIINE IJIEMEHTHI M BBICOKAsh MyTaOUIBLHOCTH Y KY OIK-1 VT omes
KYpY3bl.
11 | ITapamyTauuu y KyKypy3bl 1 TOMaTOB. OIIK-1 N1 onk1
12 | CuHaTOHEMHBIN KOMIUICKC, €T0 CTpOSHUE U (DYHKITHH. OIIK-1 N1 omk-1
13 | 3naueHne roMOJIOTUYHON M paCIpeIeIUTEIHLHON KOHBIOTAIINH. OIIK-1 W1 omk-1
14 | KpoccuHroBep MEeX 1y CECTPHHCKUMH XPOMAaTHIaMH. OIIK-1 N1 omk-1
15 | ®dakTopsl, BIUSIONIME HA KDOCCHHTOBEP OIIK-1 W1 omk-1
16 | Csa3b kpoccunronepa ¢ cunresoM JIHK. OIlK-1 W1 onx-1
17 | OcHOBHBIE MOMEHTHI COBPEMEHHBIX IIPEACTABIEHUNA O MOJEKY-
p pex Y"1 OmnK-1 | Wlomka
JISIPHOM MEXaHHU3ME PEKOMOMHAIIHH.
18 | IlomyuyeHue 1 UCIOJIB30BAHUE TAIJION]IOB. OIIK-1 W1 omnk-1
19 | Co3nmanue U MCIOJIb30BAHNE CEPUN aHEYTUIOU OB OIIK-1 W1 onk-1
20 | Mcnonp3oBaHue MOJUILUIOUIOB B CENEKIUH. OIIK-1 W1 omnk-1
5.3.2.3. 3aga4u AJ9 NPOBEPKH YMEHHUI1 1 HABBIKOB
Komne-
Ne Coaep:xkanue NIK
ep TEeHIUA A
1 | IlpoBectn pacyeT pa3IMUHBIX XapaKTEPUCTUK MHUKPOCKOIA 00b- OIIK-1 N20mnk-1
eKTHBA N1 30mnk-1
2 PaccuuraTh 1uameTp NbUIBLIEBBIX 3€PEH B MKM N20mnk-1
OIIK-1
N130mxk-1
3 | PaccunTaTh MHIEKC MUTOTHYECKON aKTUBHOCTH KIIETOK N120mk-1
OIIK-1
N130mxk-1
4 | I[TonoOpaTk OKYJISp C HY’KHBIM YBEITHMYECHHEM N20mk-1
OIIK-1
N130mxk-1

5.3.2.4. Ilepeuenn Tem peepaToB, KOHTPOJIBHBIX, pacueTHO-TpaguUecKux pador

He npenycmorpeno

5.3.2.5. Bonpocs! 1i1s1 KOHTPOJILHOI (pacyeTHO-Tpaduyeckoii) padoThl

He npenycmoTtpeno

5.4. CucremMa olleHUBAHHUSA JOCTHKEHHUS KOMIIETCHIIUI

5.4.1. OueHKa 10CTHKEHHS] KOMIIETEHIMI B X0/1¢ MPOMEKYTOYHOM aTTeCTALUH

OIIK-1 — CriocobeH periate THUIIOBBIE 3a/a4id MPOPECCHOHATIBHON NESTENTbHOCTH Ha OCHOBE
3HaHUU OCHOBHBIX 3aKOHOB MAaT€MaTHYECKHX U €CTECTBEHHBIX HayK C MpUMEHEeHUueM nHpopMa-

NUOHHO-KOMMYHUKAIITMOHHBIX TEXHOJIOT Uit

Nunukatopsr noctmxenus kommerennun OITK-1

Howmepa BonpocoB u 3a1a4u

BOIIPOCHI [0
KOI[ Co,uepmaHI/Ie BOIIPOCHI K 3a1a44 K KypCOBOMY
3auery 9K3aMEHY MPOEKTY
(pabote)
3HaeT OCHOBHBEIC 3aKOHBLI MAaTEMaTHYECKHX,
U1lonk-1 | €CTECTBEHOHAYYHBIX H OOIMIETPO(PECCHOHATb- 1-6 -
HBIX JUCITUIUINH, HEOOXOMUMBIX ISl PEIICHUS
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THUIIOBBIX 3aJa4 B obmactu arpoOHOMHN

12011

I/IcnonwyeT 3HaHHUA OCHOBHBIX 3aKOHOB MaTe¢-
MAaTUYCCKHUX U €CTCCTBCHHBIX HAYK JJIA pCHIc-
HHUA CTAHAAPTHBLIX 3ajlaq HpO(l)CCCI/IOHaJIBHOfI
ACATCIIBHOCTHU

N/130mk-1

Pemaer tumoBbie 3amauu npodeccHoHaIbHON
NESTEIbHOCTY Ha OCHOBE 3HAHUN OCHOBHBIX
3aKOHOB MaTeMaTH4YEeCKUX M €CTECTBEHHBIX
HAyK C TpUMEHEHHeM HWH(POPMALUOHHO-
KOMMYHUKAIIMOHHBIX TEXHOJOTUI

1-6

5.4.2. OueHka 10CTHKEHUs KOMIIETEHIMI B X0/1e TeKYIIero KOHTPOJIA

OIIK-1 — CnocoGeH pemiath TUMOBBIE 3a7aud MPO(ECCHOHATBLHOM NESTEIHHOCTH Ha OCHOBE
3HAHUW OCHOBHBIX 3aKOHOB MAaTEMaTUYECKHX M €CTECTBEHHBIX HAYK C IPUMEHEHUEM HUH(OpMa-

HNUOHHO-KOMMYHUKAITMOHHBIX TEXHOJIOrui

WNunukatopsr noctmxenus kommnerenunu OITK-1

Homepa BonpocoB u 3a1au

CTBCHHBIX HAayK C IPUMCHCHUCM I/IH(bOpMa-
HUOHHO-KOMMYHUKAITUOHHBIX TEXHOJIOTUM

3aa4M
BOIMPOCHI IS
Kon Conepxanue BOTIPOCHI YCTHOTO | MPOBEPKHU
rectos ompoca | YMEHHH U
HAaBBIKOB
3HaeT OCHOBHBIE 3aKOHBI MAaTEMAaTHUYCCKHUX,
€CTeCTBEHOHAYYHBIX M obmenpodeccuo-
Ulonk.1 | HAIBHBIX JUCHMIIIMH, HEOOXOIUMBIX JUIs 1-30 1-20
pellleHus] TUIIOBBIX 3a/1ad B O0JIaCTH arpo-
HOMHH
N120nk-1 | Acnonb3yer 3HaHUS OCHOBHBIX  3aKOHOB
MAaTeMaTUYECKUX U €CTECTBEHHBIX HAYK IS 1-4
pellleHus CTaHJapTHBIX 3adad mnpodeccuo-
HaJbHOM JIeSATEIHbHOCTH
U30mk-1 | Pemaer Tumoswle 3amaum mpodeccnoHanb-
HOM JIEATCILHOCTH Ha OCHOBE 3HAHUM OC-
HOBHBIX 3aKOHOB MaTEMaTHUYECKHUX M €CTe- 1-4

6. YueOHo-MeTOqUYEeCKOe U HH(POPMAIIMOHHOE O0ecnievyeHue JUCITUTTIMHBI

6.1. Pexomenayemas qureparypa

bubnuorpaduueckoe onucanue

Tun n3manus

Bun yuebnoit
JUTEPATyPHI

Hedenona, JI. H. [IpumeneHrne MoNeKysIsIpHBIX METOJIOB HC-
cliefioBaHus B reHeTuke : yueoHoe nocodue / JI. H. Hedenona.
1 | — Mocksa : UTHOPA-M, 2024. — 104 c. — (Bsicmiee obpa-
3oBanme). - ISBN 978-5-16-019028-0. - TekcT : 21eKTPOHHBIH.
- URL.: https://znanium.com/catalog/product/2083223

YuebHoe

OcHoBHas

[Tyxansckuit B.A ITpakTuKyM MO UUTOJOTUM U [IUTOT€HETHU-
ke pacteHuit: Yue0. [locobue mo HampaBieHHIO «ATPOHO-
musi»/B.A. Tlyxansckuii, A.A. ConosneB, E.JI. banaera,
B.H. Oprues.-M.: KonocC, 2007.-C.135-1309.

YyeOHoe

JlomomHuTeIbHAS
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[TuToreneTnka [DIEKTPOHHBIM pecypc] : METOAMYECKHE
YKa3aHUA 110 U3YYEHUIO TUCHUIUIMHBI AJ1s1 00y4Jaromuxcs 1o
Hanpasienuio 35.03.04 «Arponomus» npoduis Cenexuus
U TEHETHKA CeJIbCKOXO3SHUCTBEHHBIX KyNIbTyp / BopoHex-
3 | CKM rocyapCTBEHHBIN arpapHblii yHUBEpcUTET ; [cocT. I'. | Metoaudeckoe
I'. ToneBa] .— DnekTpoH. TekcToBble naH. (1 daitm : 338
K6) .— Boponex : BopoHexckuil rocyJapCTBEHHBIH ar-
papubii  yHuBepcuter, 2019.— Pexum pgocryna.—
<URL :http://catalog.vsau.ru/elib/metod/m154873.pdf>.
[{utorenetnka [DJIEKTPOHHBIN pecypc] : METOAMYECKUE
yKa3aHUs MO0 OPraHMU3alUu CaMOCTOSATEIBHOM paboOTHl UIs
obyvaronuxcsi 1o HampasieHuio 35.03.04 «ArpoHOMHSI
npodgmib CeNeKkius U TEeHETHKA CeIbCKOXO3SMCTBEHHBIX
4 | kynbTyp / BopoHEKCKHi TOCYIapCTBEHHBIN arpapHblii yHHU- | MeTonudeckoe
Bepcurer ; [coct. I'. I'. T'oneBa] .— Boponex : Boponex-
CKHMIl TOCYyJapCTBEHHBIM arpapHblii yHuBepcurter, 2019.—
Pexum JocTryna.—
<URL:http://catalog.vsau.ru/elib/metod/m154874.pdf>.
5 | ArpapHas Hayka ITepuogugeckoe
6 | BecTHUK pocCcHIICKOM CEIbCKOXO35IICTBEHHON HAyKU ITeprogudeckoe
7 | Joctmwxxenust Hayku ¥ TeXHUKU ATIK Iepuoaudueckoe
8 | 3epHOBOE X035ICTBO [Mepuoaudeckoe
9 | Poccuiickasi cenbCKOX0341CTBEHHAs! HayKa [Mepuoaudeckoe
10 | Cenekuusi, CEMEHOBOJICTBO U T€HETHKA ITepuommyeckoe
11 | CenbCcKOXO03s1iiCTBEHHASI OMOIOTHS [lepnognueckoe
6.2. Pecypcnl cetn UnTepHeT
6.2.1. DuleKTpOHHBIC ONOIHOTEYHbIE CHCTEMBI
No Haszsanue Pa3zmemenune
1 | Jlans https://e.lanbook.com
2 | ZNANIUM.COM http://znanium.com/
3 | FOPAUT http://www.biblio-online.ru/
4 | IPRbooks http://www.iprbookshop.ru/
5 | E-library https://elibrary.ru/
6 | DnexrponHas 6ubnmoreka BIAY http://library.vsau.ru/
6.2.2. IlpodeccnonasibHbie 0a3bl JAHHBIX M HHPOPMALMOHHbIE CHCTEMBI
Ne Hazsanue Pa3smemenne
1 |Tlopran OTKpBITHIX AaHHBIX PD https://data.gov.ru/
2 CnpaBounas nipaBoBasi cucreMa KoHcynpTaHT http://ivo.garant.ru
[Tnroc
3 ArpapHas poccuiickas ”HPOpMallMOHHAS CH- http:/Awww.aris. ru/
crema.
4 I/Ili(bopMam/IOHHas{ CHCTEMA TI0 CENBbCKOXO- http://agris.fao.org/
3s51ICTBEHHBIM HAYKaM M TEXHOJIOTHSIM

6.2.3. CaiiTtbl 1 HHPOPMALMOHHBbIE MOPTAJIBI
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Hassanue

Pasmemenue

Bce I'OCTor

http://vsegost.com/

OI'bY «l'occopTKOMUCCHS»

https://gossortrf.ru/

W[N] Z

OI'bY Poccenbxo3ueHTp

https://rosselhoscenter.com/

7. MaTepuaJIbHO-TEXHUYECKOE U IPOrpaMMHoOe obecneyeHue JUCITUITHHBI

7.1. llomemmeHnusi 1J151 BeJleHUs1 00Pa30BaTeJIbHOI0 MpoLecca u 000py10BaHUE
7.1.1. Ii1 KOHTAKTHO# padoThI

No
Ne
y4. a Craryc ayautopuu [lepeuens o6opynoBaHus
KOpIIL. YA
VYyeOHast ayTuTOpHst ISl IPOBE- . .
YAUTTOPHA JUTA TP KowmriekT yueOHoit mebenu, MylTbTUMEIH -
1 268 | geHus 3aHATHUI JEKLIMOHHOTO
HOE 000pyZ0BaHUE, IKPaH.
TUTIA
Kommnekt yueOHON Mmebenu, pa3zgaTOYHbIN
Marepuai JUisl ONpeseseHus BUJOB U pa3Ho-
BUJHOCTEHN MILEHULbI, OBCA, TUYMEHS, MOJABH-
JIOB K 3bl, TAOJUYHBIN MaTepua, Yalku
VYueOHas ayuTOpHS IS IPOBE- YRYPY3bl, puart,
. [Terpu, bunpTpoBanbHAs Oymara, repOapHbIC
1 248a | meHUs 3aHATUH JIAOOPATOPHOTO
A o0pa3ipl COPTOB C.-X. KYJIbTYp, pa3z0opHbIE
JIOCKH, IIMNATEIH, BEChl, JTUHEHKHN, CHOIOBOM
Martepuan i anpoOaluu C.-X. KYJIbTYD,
MHUKPOCKOIIBI, BECBI, BJaromep, auadano-
CKOII, CYETUHK CEMSIH.
224, KommnexT yuebnoit mebenu. KomnbrorepHas
120, | YueOGHble ayaUTOPUH Ui TPO- | TEXHUKA C BO3MOKHOCTBIO TOJKIIOYCHHS K
1 122, | BeneHus TeKymiero KOHTpoJs u | ceTn «MHTepHeT» u o0ecreueHreM JI0CTyma
122a | npoMeKyTOUHOM aTTecTauuu B AIEKTPOHHYIO nH(OPMaIMOHHO-
146a 00pa3oBaTeBLHYIO CPEYy.
Mebens amst XxpaHeHHus U 00CITy)KUBaHUS y4e0-
[Momenienue st XpaHEHUS U
HOTO 000pYI0BaHUs, HAOOPHI IEMOHCTPAIIOH-
1 269 | mpodumakTHIECKOro 00CTyXKH-
HOTO 000PYJIOBaHUS U Y4eOHO-HATIISIIHBIX TI0-
BaHUs y4eOHOro 000py10BaHUS .
cobuit
7.1.2. JInsi caMOCTOATEJIbHOM PadoThI
Ne Ne
y4. a HasBanue aynuropun [lepeuens o6opynoBaHus
KOpIIL. YA
KommuiexT yueOHOI Mebenn, KoMIbIOTepHast
TEXHHUKA C BO3MOKHOCTBIO MOIKIIFOUEHUS K Ce-
[Tomemnienune st CaMOCTOSATEIb-
3 219 Hoii paboTE] 1 «IHTEpHET» N 00ECTIeYeHNEM IOCTyTIa B
ANEKTPOHHYIO HHPOPMAITMOHHO - 00pa3oBa-
TEJIBHYIO CPEIy
7.2. IlporpammHoe o0ecnievyeHue
7.2.1. IlporpammHoe obecnievyenne 001ero Ha3HAYeHU st
Ne HasBanue Pasmemenne
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1 |Onepannonnsie cucteMbl MS Windows / Linux IIK B nokansHOM cetu BI'AY
2 |Takets oducHbix mpunoxenuit Office MS Windows / OpenOffice I1K B nokanpHol cetn B[ AY
3 |TIporpammsr st mpocmotpa daitnoB Adobe Reader / DjVu Reader 1K B nokanbHO# cetn BITAY
4 | Bpayseps! Sunexc bpaysep / Mozilla Firefox / Internet Explorer 1K B nokasnbHOM cetn BITAY
5 | AntuBupycHas nporpamma DrWeb ES I1K B nokansHOl cetu BI'AY
6 |TIporpamma-apxuBatop 7-Zip 1K B nokanbHO# cetu BITAY
7 |Mynerumenua npourpeiBatenas MediaPlayer Classic 1K B nokanpHOM cetn B[TAY
8 |IInardopma onnaitH-o0ydenus eLearning server 1K B nokanbHO# cetu BITAY
9 |Cucrema xommbroTepaoro tectupoBanust AST Test 1K B nokanbHO# cetn BITAY
7.2.2. CnienyajJu3upoBaHHOE IPOrpaMMHOe o0ecriedyeHue
No HasBanue Pasmemenue

1 |ITaker craTucTHYECKOI 00pabOTKMU MaHHBIX Statistica

TIK ayx.122a (K1)

8. MesxkaucunnInHAPHbIE CBA3H

Jucrmruza, ¢ kotopoit Heooxo- | Kadenpa, Ha koropoit npenonaercs | [loanuck 3aBemyroiie-
JIIMO COTJIaCOBaHUE JUCHUAILINHA ro kadenpoit
I'eneTuka Cenexuyn, CEMEHOBOACTBA U OHO-
TEXHOJIOTHHU

IIpuioxenne 1

JIncer mepuoanvecKux NpoBepoK padoyei NporpaMmsbl
U MHGOpMalLUsi 0 BHECEHHBIX H3MEHEHHUAX

[ToTpebHOCTH
JIOJDKHOCTHOE JTUIIO, B KOPPEKTHDOBKE
MIPOBOJIUBIIIEE TIPO-
pB o KH U Op Jlara yKa3aHHEM COOTBET-
piey: 2.2 CTBYIOIIMX Pa3/eoB
JOJDKHOCTh

paboueil mporpamMmbl

NHudopmanys 0 BHECEHHBIX

HN3MCHCHMUAX

3aB kadenpoii ce-

JIEKIIUHM, CEMEHOBO/I-
Ne 11 ot

ruu ['omeBa I'.T".
T.

CTBa U OMOTEXHOJIO- 10.06.2025 Nmeercs PII akTyanu3upoBaHa Ha
run ['onesa I'.T'. ' rl TurynbHbI 1UCT 2025-2026 yu.ron
3aB kadenpoii ce-
JIEKIUU, CEMEHOBOI-
CTBa M OMOTEXHOJIO- Ne 10 ot PII akryanusupoBaHa Ha
08.06.2026 He tpeOyercs

2026-2027 yu.rox
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