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1 TACHIIOPT PABOYEI MPOT'PAMMBI YYEBHOM IV CHUATIINHBI (TPEIMETA)
OVII1.13 BUOJIOT Usl

1.1 ObaacTh npuMeHeHusi padoyeii MporpaMmbl

Pabouast mporpamma ydeOHoOM mucturumaHbl (nipenmera) OVYIL13 buonorus siBiseTcsl 4acThio
IIporpaMMebl cpeaHero odmiero oopasosanus no cneruaabHocTr CI1O 09.02.11 Pa3paboTka u yrpaBiieHue
IIPOrpaMMHBIM 00€CIIEUEHUEM.

[Ipu peanuzanuu pabodell mporpaMmbl MOTYT HCHOJIB30BATHCS pPa3IUUHbIE 00pa3zoBaTelIbHbBIE
TEXHOJIOTUH, B TOM YHCJIE AUCTAaHIIMOHHBIE 00pa30BaTEIbHbBIE TEXHOJIOTUH, SJIEKTPOHHOE O0yUEHHE.

PabGouass mporpamma ydebHol mucummuinHbl (mpeamera) OVYIIL.13 buonoruss Moxer OBITh
UCIOJIb30BaHa B TPO(ECCHOHATBLHOW MOATOTOBKE, IMEPENOArOTOBKE M IMOBBIIICHUH KBATH(DHUKAIUH
pabouux 1o npodeccusim:

— aJIMUHUCTpATOp 0a3 JaHHBIX;

— CIEUHUAINCT M0 TECTUPOBAHUIO B 00J1aCTH UH(DOPMALIMOHHBIX TEXHOJIOTUH;

— TMPOTPAMMHCT;

— TEXHUYECKHI MMUcaTeNb;

— CIEUHUAIHCT 10 UHPOPMALIMOHHBIM CUCTEMAM,;

— CIEUHUAIHCT 110 UHPOPMAIIMOHHBIM PECypcaM;

— pa3paboTuuk BeO U MyTbTUMEAUNHBIX IPUIIOKEHUH.

1.2 Mecto yuyeoHoii tucuunaunbl (mpeamera) B crpykrype OIOII-IIIICC3:

B yueOnpix mranax OIIOII-TITICC3 yuyebnas mucuumimnaa (npeamer) OVYIIL. 13 Buonorust Bxoaut
B COCTaB OOIIMX Yy4eOHBIX MPEIMETOB, (GOpMUPYEMBIX U3 00s3aTeNbHbIX IpeAMeTHbIX obnacteit PI'OC
cpennero obmiero oOpasoBanusa, s cnemmanbHOocTe CIIO. C yuérom mpodumist ocBaBaeMoit
CMEeLMANbHOCTH JIaHHas yueOHas JUCHUIUIMHA (TIpeIMeT) peanusyeTcs Ha 1 Kypce.

1.3 [Inanupyemble pe3yJibTaThbl 0CBOCHHUS Y4eOHOM TUCHUILINHBI (IpeaMeTa):

1.3.1 eab y4eOHOM TUCHHUILVINHBI (IPpeAMeTa):

dbopMupoBaHue y 00y4arolMXcsl MPEACTABICHUS O CTPYKTYPHO-(YHKIIMOHAJIBLHOW OpraHu3aluu
KMBBIX CUCTEM Pa3HOT'O PAaHTa KaK OCHOBBI IPUHSTHUS PELICHUH B OTHOIIEHUH O0OBEKTOB KHBOW MPUPOIbI
U B IPOU3BOJICTBEHHBIX CUTYyaIIUsX.

1.3.2 B pe3yabTaTe ocBOeHH Y4eOHO# I CUMIIMHBI (MPeaMeTa) 00y4aloumiics 10/ KeH

yMeTb:

—  ONpedensaTh KHUBbIE OOBEKTHl B MPUPOAE; MPOBOAUTH HAONIOJACHMS 3a SKOCHCTEMaMHU JUIS
BBISIBJICHHSI €CTECTBEHHBIX U aHTPOIIOI'€HHBIX U3MEHEHUHN, HHTEPIIPETUPOBATh PE3yIbTaThl HAOIIOJEHU;

— TPOBOAWUTH  MpocTeillue  OUOJOrMYecKHe  HKCIEpUMEHTANbHbIE  UCCIEIOBaHMUS  C
cO0JII0ICHHEM TpaBUII O€3011aCHOT0 O0palleHus: ¢ 00BEKTaMU U 000PYI0BaHHEM;

—  HUCHOJB30BaTh MHPOPMAIMIO OMOJIOTMUYECKOTr0 XapakTepa U3 pa3IuyHbIX HCTOYHUKOB;

—  TIPOTHO3MPOBATh MOCJEACTBUS CBOEH AESITENbHOCTH MO OTHOUIEHHIO K OKpY»XKarouleil cpee,
COOCTBEHHOMY 37I0POBbI0; 000CHOBBIBAThH M COOJIIO/IaTh MEPbI MPOPHIAKTUKH 3a00I€BaHUIA;

3HATh:

— CTpoeHHe, MHOTrooOpa3ue M OCOOEHHOCTH >KMBBIX CHUCTEM Pa3HOTO YPOBHSI OpraHU3alllu,
3aKOHOMEPHOCTHU MPOTEKAaHUsI OMOJIOTUUECKHUX TPOIECCOB U SIBIICHUN B OKPYXKAIOIICH Cpejie, MEeIOCTHYIO
HAy4YHYI0 KapTUHY MHPA, B3aHMOCBSI3H U B3aMMO3aBHCUMOCTH €CTECTBEHHBIX HaYK;

— 3HAYUMOCTh JIOCTHKEHUH OHOJOTrMYeCKOW HAayKd U TEXHOJOTUH B TPaKTUYECKOM
NeSITEIbHOCTH YEJIOBEKa, PA3BUTHUH COBPEMEHHBIX MEUIIMHCKUX TEXHOJIOTHI U arpoOMOTEXHOIOTHA.



1.3.3 Ilnanupyemble pe3yJIbTAThl 0CBOCHHUS Y4eOHOM THCHUILINHBI (IpeaMeTa):

O01mme koMneTeHIMA

IInanupyemsle pe3yJbTaThbl 00y4eHHS

O6ume’ JMcuuIMHAPHbIe?
OK 01. BeiOupars B 4acTu TPYAOBOIro | copMUPOBAHHOCTh 3HAHHHA O MECTe U
CIOCOOBI PELICHUs 337a4 | BOCHUTAHMSA: poau OHOJIOTUM B CHUCTEME HAay4HOTO
npodeccuoHaTbHON - TOTOBHOCTb K TPYAY, OCO3HAHUE | 3HAHUS; (byHKIMOHATBHON
JesTeNbHOCTH LIEHHOCTH MacTepcTBa, | TPAMOTHOCTH 4E€JIOBEKa JUIsl PELIeHUs
MPUMEHUTEIHHO K Tpynoooue; KHU3HEHHBIX MPo0IeM;

Pa3IMYHBIM KOHTCKCTaM

- TOTOBHOCTb K  aKTHBHOM
ACATCIIbHOCTH TEXHOJIOTHYECKOM
U COUMAJIBHON HANpPaBICHHOCTH,
CIOCOOHOCTh MHHUIMUPOBATH,
IUIAHUPOBATh U CaMOCTOSTEIHEHO
BBIITOJIHATD TaKYI0 JCATCIbHOCTD,
- HMHTEpeC K pa3in4yHbIM cdepam

npodeccnoHaTBEHOM
JeATEeIIbHOCTH,

OBnanenue YHUBEpCATbHBIMU
y4eOHBIMU M03HABaTEJIbHBIMU
JICUCTBUSIMMU:

a) 0azoBbIe JIOTHYecKHe
JleliCTBUA:

- CaMOCTOSITEIHLHO
(bopmynHupoBaTh u
aKTyaJIU3UpOBaATh npobiiemMy,

paccMaTpruBaTh €€ BCCCTOPOHHE;
- YCTAHAaBJIMBATb CYH_[eCTBeHHHﬁ

HpI/I3HaK WUJIIN OCHOBAHUA  JIA
CpaBHEHHUA, KIacCUPUKAUU U
0000IICHHUS;

- ONPEAEISTH ENH IeATEIbHOCTH,
3a/1aBaTh MapaMeTpbl U KPUTEPUU
UX JOCTHUKEHUS;

- BBISBIISATH 3aKOHOMEPHOCTH U
MIPOTUBOPEUUS B
paccMaTpuBaeMbIX SIBJICHUSX;

- BHOCUTb  KOPPEKTHUBBI B
JeSATEIIbHOCTD, OIICHUBATh
COOTBETCTBHUE pe3ynbTaTOB
eJIsIM, OIICHHUBATh PHUCKH
MOCEICTBUH JEATEIbHOCTH;

- pa3BUBaTh KpeaTUBHOE
MBIIIJIEHUE npu perieHnun
YKU3HEHHBIX TIPOOIEM

0) 0a3oBbIe HCCIEI0BATEILCKHE
JieficTBUA:

- BIaJeTh HaBBIKAMHU Yy4eOHO-
HCCIIEIOBATEILCKOW U MPOECKTHON

c(hOpMUPOBAHHOCTh
pacKkpbIBaTh coJepKaHue
OCHOBOIOJIAralomux  OHOJIOTUYECKUX
TEPMHHOB W TIOHSTHUW: XKU3Hb, KIICTKA,
TKaHb,  OpraH, OpraHu3M,  BH],
NOMYJISALUS, JKOCUCTEMA, OHOIEHO3,
ouocdepa; MeTabo0JIu3M (oOMmeH
BEIIECTB M IPEBpAIICHUE DSHEPIUn),
romMeocras (camoperynsuus),
OnocuHTe3 Oerxa, CTPYKTypHast
OpraHu3aIus YKUBBIX CHUCTEM,
JIMCKPETHOCTD, CaMOperyJsnus,
CaMOBOCITPOU3BeIeHNE (PETPOIYKIHS),
HACIIEICTBEHHOCTD, W3MECHUYUBOCTb,
9HEPro3aBUCUMOCTh, POCT U Pa3BUTHE,
YPOBHEBasI OpraHU3aIus;

YMEHHUS

c(hOpMUPOBAHHOCTh yYMEHUS
pacKpbIBaTh coJiepKaHue
OCHOBOIOJIAralomux  OHOIOTUYECKUX
TEOpUA W TUIOTE3:  KIETOYHOM,
XPOMOCOMHO1, MYyTalMOHHOM,
JBOJTIOITMOHHOM, MPOUCXOXKICHUS
YKU3HU U YEJIOBEKA;

c(hOopMUPOBAHHOCTH yMEHUS
pacKkpbIBaTh OCHOBOITOJIATraroIne
OMOJIOTHYECKHUE 3aKOHBI u
3aKOHOMEPHOCTHU T Mennens,
T. Moprasa, H.N. Baswuiosa,

. I'exkensa, ®. Mromnepa, K. bapa),
TPaHMIIBI UX TMPUMEHUMOCTH K YKHUBBIM
cucTemam;

NpuoOpeTeHrne OmbITa IPUMEHEHUS
OCHOBHBIX METO/]IOB Hay4HOT'0
TO3HAHMS, UCTIOJB3YEMBIX B OWOJIOTHH:
HaOJMIOJICHUS M OINHUCAHHMS  YKUBBIX
CHUCTEM, TIPOIIECCOB W  SBJICHUM;
OpraHu3aIu u MIPOBEICHUS
OMOJIOTHYECKOTO JKCTIEPUMEHTA,
BBIJIBUKEHUSI ~ THUIIOTE3,  BBISIBICHUS
3aBUCHMOCTH MEXJy HCCIETyEeMbIMU

VYka3bIBatoTCs JTUUHOCTHBIE U MeTanpeaMeTHsle pe3ynbTaTel U3 OI'OC COO (B mocneaneit penakuuu ot 12.08.2022) B
oTriaroibHOl popme, hopMupyembie 00111e00pa3oBaTeIbHBIM YIEOHBIM IIPEAMETOM
2 JlucuMILIMHAPHBIE PE3YJIbTAThl YKa3hIBAIOTCS B COOTBETCTBHM C MX TOJNHBIM TepedHeM Bo ®I'OC COO (B mocrenneit

penaxuuu ot 12.08.2022)




JeATEIbHOCTH, HaBbIKAMU
paspereHus mpoodieM;

- BBISIBJISTH MPUIUHHO-
CIICICTBCHHBIE CBSI3U u
aKTyaJIU3UPOBATH 3ajauy,
BbIJIBUT'aTh TUIIOTEC3Yy €€ PCUICHUA,
HAXOIUTh apryMeHTbI TSt
JI0Ka3aTeIbCTBA CBOMX
yTBEPXKICHHH, 3a71aBaTh

rapaMeTpsl U KPUTEPUU PELLICHHUS;
- AHaJIM3HUPOBATh IIOJYyYEHHBIE B

xoze pelieHus 3a7auu
PE3YNbTATHI, KPUTHUYECKH
OLIEHUBATh HX JOCTOBEPHOCTb,
NPOTHO3UPOBATh HM3MEHEHHE B
HOBBIX YCJIOBHUSIX;

- yMeTb NEPEHOCHTh 3HAHUS B
MO3HABATEIBHYIO "
MIPaKTUYECKYIO obnactu
KHU3HEACATESILHOCTH;

- YMETh UHTETPUPOBATH 3HAHUS U3
Pa3HBIX IMPEIMETHBIX 00JIaCTeH;

- BBIIBHUTATh  HOBBIC  HJICH,
npejjaraTh OpUTHHAJIbHBIE
MOJXO0/Ibl U PEUICHUS;

- CHOCOOHOCTh MX HMCHOJIH30BaHU
B ITO3HABATEIIFHON M COITMAJIbHOMN
MPAaKTUKE

BEJIMYMHAMU, OOBSICHEHUS TTOTYYCHHBIX
pe3yabTaToB U (GOpPMYJIHPOBAHUS
BBIBOJIOB C HCIIOJB30BAaHHEM HAYYHBIX
MOHSTUH, TEOPUI U 3aKOHOB;

c(hOpMUPOBAHHOCTh YMEHHS BBIJICIATH
CYIISCTBCHHBIC TPU3HAKH BUPYCOB,
KJIETOK TPOKapHOT M  JYKapHOT;
OJHOKJICTOYHBIX M MHOTOKJIETOYHBIX
OpraHWU3MOB, BHUJIOB, OMOTEOIICHO30B
9KOCUCTEM; OCOOCHHOCTH IPOIIECCOB
oOMEHa BEIIECTB M MPEBpaIICHUS
SHEPruu B  KJIETKe, (OTOCUHTE3A,
IJIACTHYECKOTO W JSHEPreTHYECKOTO
oOMeHa, XeMOCHHTEe3a, MUTO3a, Meii03a,

OILJIOJIOTBOPEHHUS, pa3BUTHS u
PAa3SMHOXKCHUA, HHIUBUIYAJIbHOI'O
pa3BUTHS OpraHu3Ma (OHTOTCHE3a),
60pBOBI 3a CYILIIECTBOBAaHHUE,
€CTECTBEHHOTO otbopa,
BU1000pa30BaHUs,

IPUCTIOCOOICHHOCTH ~ OPraHW3MOB K
cpene oOuTaHus, BIIMSTHUS
KOMITOHEHTOB IKOCUCTEM,
AHTPOIIOTEHHBIX U3MEHCHU I B
9KOCHUCTEMAX CBOCH MECTHOCTH,

KPYrOBOpOTa BEILIECTB M IPEBpalleHHe
sHepruu B ouocdepe;
chOpPMUPOBAHHOCTh yMEHHUS pellaTh
OWoyIoTMYEeCKHe 3a/aud, COCTaBIIAThH
TeHOTUITUYECKHE CXEMbl CKpPEUIUBAHUS
JUIE  Pa3HBIX THUIOB HACIEIOBaHHS
MPU3HAKOB Yy OPraHHU3MOB, COCTABIISThH
CXEMBI TIepeHOCca BEIIECTB U SHEPTHH B
9KOCUCTeMax (IIeTH MUTaHUSs, MTHUIIEBbIE
CETH)

OK 02. cnonb3oBaTh
COBpPEMEHHBIE CPEICTBA
MIOUCKa, aHaJIu3a U
WHTEPIpETAINN
uHpoOpMaLUU 1
nH(pOpMaLIOHHbIE
TEXHOJIOTUH IS
BBITTOJTHEHUS 32,149
npodeccnoHaNbHOMI
JeSTEeTbHOCTH

B o01acTH HEHHOCTH HAYYHOIO
MO3HAHUSA:

- c(OpMHPOBAHHOCTh
MHUPOBO33PEHUS,
COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BHTHS
HayKu u 00I11eCTBEHHOH
MPAaKTUKH,  OCHOBAaHHOTO  Ha
Jasore KYJBTYD,
CIIOCOOCTBYIOIIETO  OCO3HAHHIO
CBOET0 MECTa B IOJIUKYJIBTYPHOM
MUDE;

- COBEpUICHCTBOBAHME SI3BIKOBOU
M YHUTaTEIbCKOM KYIBTYPHl Kak
CpeACTBa B3aMMOICHCTBUS MEKITY
JFOIbMH U TIO3HAHUS MUDA;

- OCO3HaHUE LICHHOCTU HAY4YHOU

c(hOpMUPOBAHHOCTh yMEHUM
KPUTUYECKH OLICHUBATh HH(MOPMAITUIO
OMOJIOTUYECKOTO coJiepKaHus,
BKJIIOYAIOIIYIO TICEBJIOHAYYHBIE 3HAHUS
W3 Pa3IUYHBIX HCTOYHUKOB (CpeAcTBa

MaccoBod  HMH(OpMAIMH,  HAy4HO-
MOMYJISIPHBIE MaTepuabl);
HUHTCPHIPECTUPOBATD ITUYCCKUC ACIICKTHI
COBPEMEHHBIX HCCIIEI0OBaHUI B
OMOJIOrUH, MEIUIIMHE, OMOTEXHOIOTHH;
paccmarpuBarh rio0anbHbIe
JKOJIOTUYECKHE po0sIeMbI
COBPEMEHHOCTH,  (OpPMHPOBATH IO
OTHOLICHUIO K HHUM COOCTBEHHYIO
HO3HLIHIO;

c(hOpMUPOBAHHOCTh YMEHUU CO3/aBaTh
COOCTBEHHBIC TMUCHMEHHBIC U YCTHBIC




NesITeNbHOCTH, TOTOBHOCTb
OCYLIECTBIISATH ~ IPOCKTHYIO U
HCCIIEI0BATENIBCKYIO
JeSITeIbHOCTh MHIUBUAYAIbHO WU
B IpyIIIIE;

OBnanenue YHUBEPCAIbHBIMU
y4eOHBIMU II03HABaTEJIbHBIMU
JNENCTBUSAMMU:

B) pabora ¢ ungopmanmei:

- BJIAACTb HaBBbIKaMH IOJYUCHUA
uHpopMalud U3  HUCTOYHUKOB
pPa3HBIX THIIOB, CAMOCTOSTEIHLHO
OCYIIECTBIISITh IIOMCK, aHAaJM3,
CUCTEMATU3ALINIO0 u
HHTEPIPETAIIIO uHbopMaIuu
pa3NUYHBIX  BUAOB U QopM
MIpe/ICTaBIICHHUS;

- CO34aBaTb TCKCThI B pPa3JIMYHBIX
dbopMaTax ¢ y4eToM Ha3HAYCHUS

uHpOpMaIIU u EJICBOM
ayJIUTOPHH, BEIOMpast
ONTUMAITLHYIO bopmy
MIPEJICTABJICHUS U BU3YyaTH3aIiH;

- OICHHMBAaTh  JOCTOBEPHOCTb,

JETUTUMHOCTD I/IH(l)OpMaIII/II/I, €C

COOTBETCTBHE  MPAaBOBBIM  H
MOPaJIbHO-3THYECKUM HOPMaM;

- UCIIOJIb30BATh cpencTaa
MH(OPMALIMOHHBIX u
KOMMYHHUKAIIHOHHBIX TEXHOJOTHIH
B pelieHuH KOTHUTHBHBIX,
KOMMYHUKaTHBHBIX "
OpPraHM3allMOHHBIX  3amga4d ¢
co0JII0ICHHEM TpeGoBaHUI
IPrOHOMHUKH, TEXHUKH
0e30IMacHOCTH, TUTHCHBIL,

pecypcocOepekeHusl, TPaBOBbIX U
THYECKUX HOPM, HOpM
MH(POPMaITMOHHOM 6€301MaCHOCTH;
- BIIQJIETh HaBBIKaMU
pacro3HaBaHHsI " 3aITUTHI
uHbopMaMy, UHPOPMALMOHHOM
0€30MMaCHOCTH JTMYHOCTH

COOOIIEHNS HA OCHOBE OMOJIOTHYECKON
uH(pOopMaIU u3 HECKOJIbKUX
UCTOYHUKOB, T'PAMOTHO MHCIIOJIb30BaTh
MOHATUIHBIN anmapaTt OUOIOTHH

OK 04. DoddexrusHO
B3aHMOJICHCTBOBATh u
paboTaTh B KOJJIEKTUBE U
KOMaH/JIe

- TOTOBHOCTb K CaMOpPa3BHUTHUIO,
CaMOCTOATCIIbHOCTH u
CaMOOIIPECACIICHUTIO,

-OBJIaJICHNE HaBBIKAMHU Y4eOHO-
HCCIIEI0BATENBCKOW, IPOEKTHOM U
COITMAJILHOM JeSITEIIFHOCTH,
OBjianeHne yHHMBepPCAJIbHBIMH
KOMMYHHKATHBHBIMU
JeHCTBUSAMM:

HpI/IO6peTCHI/IC OIlbITa TIPHUMCHCHUA
OCHOBHBIX METOJ0B HAay4YHOIr'o
NO3HaHWs, UCIIOJIb3YCMbIX B OHOJIOTUH:
Ha6J'IIO)ICHI/I$I N OmnucCaHus  XKHUBBIX
CHUCTEM, mponeccoB n SIBJ'ICHI/II\/'I;
opraHu3anvunu n IIPOBCACHUA
OHOJIOTUYECKOTO 9KCIICPUMCHTA,
BBIJIBUKCHU S THUITOTE3, BBISAABJICHUSA
3aBUCUMOCTH MCIKAY MHCCICAYCMbIMU




0) coBMecTHAsI /IeITeJIbHOCTh:

- TIOHMMaTh U HCHOJb30BATh
MpeuMyllecTBa KOMaHJIHOH U
WHIUBUAYAITBHON pabOTHI;

- IPUHUMATH IEJIH COBMECTHOU
JeSTeIbHOCTH, OPTaHU30BbIBATh U
KOOPAMHUPOBATh JCHCTBUA IO €€
JOCTH)KCHHUIO: COCTaBISATh ILIAH
JEUCTBUM, pacCIpelessaTh POjau C
y4€TOM MHEHHM  YYaCTHHKOB
o0cyxaaTh pe3ynbTaThl
COBMECTHOH paboThI;

- KOOPAMHUPOBATH U BBIIOJIHATH
paboTy B YCIOBUSX pPEabHOTO,

BUPTYaJILHOTO u
KOMOWHUPOBAaHHOTO
B3aMMOJICHCTBHSI,;

- OCYWIECTBISATh  IO3UTHUBHOE
CTpaTeTHYECKOE TOBEJCHHE B
pa3IMYHbBIX CUTYaIIUsX,
MPOSIBIIATH TBOPYECTBO u
BOOOpakeHue, OBITh
WHUITUATHBHBIM

OBiajgenne yHUBepCAIbHBIMH

peryJATUBHBIMH JeHCTBUSMMU:
r) NpuHATHE ce0s M JPYyrux
JI0ae:

- MIPUHUMATH MOTHBBEI n
apryMEeHTBhl Jpyrux JoJIed MpHu
aHaau3e pe3ynbTaToOB
ESITENLHOCTH,

- IPU3HABATh CBOE MPABO U MPABO
JIPYTUX JIIOJIEH Ha OIIHOKY;

- pa3BUBaTh CII0COOHOCTD
MOHMMATb MHP C  TO3UIUHU
JIPYroro 4enoBeKa

BEJIMYMHAMHU, OOBSICHEHHSI ITOJTy4YE€HHBIX
pe3yabTaToB U (GOpPMYJIHPOBAHUS
BBIBOZIOB C HCIOJIb30BAaHUEM Hay4HBIX
MIOHSATUM, TEOPUN U 3aKOHOB

OK 07. CopneiicTBoBaTh B o01acTH 3K0J10TrHYECKOTO c(hOopMUPOBAHHOCTH yMEHUS
COXPAHEHHUIO BOCIIUTAHUSA: MPUMEHSTh IIOJyYEHHBbIE 3HAHUA UL
OKpY>Karolleu cpebl, - c(hOpMHUPOBAHHOCTH | OOBSICHEHUSI OMOJIOTHYECKUX
pecypcocOepexReHuIo, 9KOJIOTMUECKOM KYJIBTYPBI, | IPOLIECCOB M SIBJICHUH, Ul NPHUHSITHA
MIPUMEHSTH 3HaHUSI 00 MMOHMMAaHHUE BIUSHUS COLMAIBHO- | MPAKTHYECKUX perieHni B
U3MEHEHUHU KIIMMarTa, SKOHOMMUYECKHX TIPOIECCOB Ha | IOBCEAHEBHOM  KHM3HU C  ILIEJIBIO
MIPUHILIMIIBI OEPEKITUBOTO | COCTOSTHUE PUPOIHOM u | obecriedeHuss OE30MACHOCTH  CBOETO
IIPOU3BOJICTBA, COLIMAJIBHOW CpeIbl, OCO3HAHUE | 30POBbS M 30POBbS OKPYKAIOLIUX
3¢ PeKTUBHO AEHCTBOBATH | I100ATBHOTO XapakTepa | e, coOM0IeHNs 3J0pOBOTO 00pasa
B UpE3BBIYAITHBIX HKOJIOTUYECKUX MPOoOIIeM; YKU3HU, HOPM I'PaMOTHOT'O NOBEJICHUS B
CUTYaLMX - IIJIAHUPOBAHUE U | OKpyXXarolmed  NpUpPOJHOM  Cpene;
OCYILIECTBIIEHUE  JIEHCTBUH B | IOHMMAaHHE HE00X0IMMOCTH
OKpY>Kalollle cpelle Ha OCHOBE | UCMOJIb30BAHUS JIOCTHUKEHUI
3HaHUSA  LeJIed  YCTOMYMBOIO | COBPEMEHHOMU ouonoruu 5
pa3BUTHS YEJIOBEUECTBA; OMOTEXHOJOTHH ISl  PallMOHATILHOTO
AKTUBHOE HENPUITHE ACWCTBUH, | IPUPOIONOIb30BaAHUS




MPUHOCALINX BpPEI OKpY’Karolen

cpene;

- yMEHHE  HPOTHO3UPOBATH
HeO0JIaronpusITHIC
IKOJIOTMYECKUE HOCIIE/ICTBHSI

MPEINPUHUMAEMBIX JICUCTBUH,
Mpe0TBpaIaTh UX;

- pacimpeHue OTIBITA
NEeATeTLHOCTH 9KOJIOTUYECKON
HaIpaBJIEHHOCTH;

- OBJIAJICHHE HaBBIKAMHU Y4eOHO-
HCCIIEA0BATENIBCKOM, IPOCKTHON U
COLIMAJIbHOMU JESITEIbHOCTH

I[IK 1.1. dopmuposaTth
ITOPUTMBI  pa3paboTKU
IIPOrpaMMHBIX MOJyJied B

COOTBCTCTBUH
TEXHUYCCKUM 3aJaHUCM.

C

- c(hOpPMUPOBAHHOCTH yMEHUs Ha OCHOBE benepabHOTO
KJIACCU(PMKAIIMOHHOTO KaTajora OTXOJIOB OIPEACNIATh KJIAcC OIaCHOCTH
OTXOJIOB; arperaTHoe COCTOSHHE W (U3UYECKyr0 (opMy OTXOJOB
MIPOM3BO/ICTBA;

- OBJIAJICHUE METOJAaMH  OIpEICICHUs]  MOKa3aTeledl  yMCTBEHHOM
paboTocnocoOHOCTH,  OOBACHEHWE  MOJIyUEHHBIX  pEe3ylbTaTOB U
(dbopMyJIMpoBaHHE BBIBOJOB (IMMCBMEHHO) C HCIIOJIB30BAaHHEM HAYYHBIX
MOHSATUHN, TECOPUN U 3aKOHOB;

- cOpMUPOBAHHOCTh YMEHHUS AHATU3UPOBATH HH(POPMAIMIO O HAYIHBIX
JOCTIDKCHHMSX B 00JaCTH TI'E€HETHYECKHX TEXHOJOTHMH, KICTOYHOM
WHXCHEPUH, MUIIEBBIX OMOTEXHOJIOTHIA,

- copMHpPOBAaHHOCTH YMEHHMsI aHATU3UPOBATh HMH(OPMALMIO O Pa3BUTHU
OMOTEXHOJIOTMM € MPUMEHEHHEM TEXHHYECKUX cucteM (OMOMHXKEeHepHs,
ononH(popMaTrka, OMOHUKA) M UX MPUMEHEHUH B )KU3HH YEIOBEKa




2 CTPYKTYPA U COJEP)KAHUE YUYEFHOU JJUCIIUIIJIMHBI (TPEJIMETA)

2.1 O0beM yueOHON AMCUMIIMHBI (TIpeIMeTa) U BUABI Y4eOHOi padoThl

Buna yueOHoii padoThl Oonéw B
yacax
MakcumasnbHasi ydyeOHasi Harpy3ka (Bcero) 72
B T.U.
O0bém o0pasoBaTeIbHOI NPOrpaMMbl Y4eOHOI 1M CIMIIMHBI (TIpeaMeTa) 61
B T.U.
OcHOBHOe coep:KaHue 43
B T.U.
Copep:xanue yueOHOro MaTepuana 33
MIPaKTUYECKHUE 3aHATUSI 8
nabopaTopHbIE 3aHATHUS 2
IIpodeccnoHaIbHO-0PHEHTHPOBAHHOE COAECPKAHNE 12
B T.U..
TeopeTudeckoe o0yueHue 2
MPaKTUYECKHUE 3aHATH 8
na0opaTOpHbIE 3aHATUSL 2
KonTponbnas padora 4
CamocrosiTesibHasi paboTa o0y4yaroierocs (Bcero) 11
IIpome:xkyTounas arrecrauus B opme 2

oughghepenyuposannozo 3auema (2 cemecTp)




2.2 TemaTnueckuii IVIaH U cofep:kaHue ydeOHoi qucuuminnbl (mpeavera) OYIL.13 BUOJIOI'UA

®opmupyemMble
HaumenoBanue Conep:kanue y4eOHOIr0 MaTepHuaJia, NpakTUu4YecKue M JadopaTopHble 3aHITHSA, Oo0bem
pa3iesioB U TeM caMocCTosiTeIbHAasA padoTa 00y4yaommxcst yacop | O IReTeHIMM
(OK, IIK)
1 2 3 4
1 cemecmp 30

Pasznea 1. KiteTka — cTpyKTYPHO-(PYHKIMOHAJIbHASI € IMHUIIA )KUBOT 0 16
Tema 1.1. 3 OK 01
buosiorust kak Coaep:kanue y4eGHOro MaTepuaia 2 OK 02
Hayka. O0masn CoBpeMeHHBIE OTpaciau Ouosornveckux 3HaHWid. CBsi3p OMONOTMM C JAPYrUMH HAayKaMH: OMOXHMUS,
XapaKTepuCcTUKA ouodusnka, OMoHMKa, TeHoreorpadus u Jp. Ponb 1 Mecto Ononoruu B GOpMHUPOBAHUU COBPEMEHHOM
KU3HU HAayyHOW KapTUHBI MHMpa. YPOBHM OpraHu3aluu XKuBoil marepuu. OOuias XapakTepUCTHKA >KU3HH,

CBOMCTBA JKUBBIX CUCTEM. XUMHUYECKUH COCTAB KIIETOK

CamocrosiTeibHas padora odyuyarommxcs Nel 1

1. 3anonHeHue TaONUILBl C OMMCAHUEM METOJOB MHUKPOCKONMPOBAHUS C HUX JOCTOMHCTBAMHU MU

HEeJ0CTaTKaMH.

2. 3anonHeHue Tabauibl «Bkiax ydeHbIX B pa3BUTHE OUOIOTHI.

3. 3anonHeHre CpaBHUTEIbHON TaOJIUIIBI CXOJICTBA U Pa3IMUUi )KMBOT'O U HEKHUBOTO.
Tema 1.2. 4 OK 01
CTpykTypHO- Conep:xxanue yueOHOro MaTepuaJia 1 OK 02
(pynkuuonanbHas Knerounas teopus (T. IIBann, M. lllneiinen, P. BupxoB). OCHOBHbIE NOJOKEHUS COBPEMEHHOMN OK 04
opraHusanus KJICTOYHOW TEOpuU. THIBI KIETOYHOM OpraHu3aluu: NPOKAPUOTHYECKUH M IYKaPUOTHYECKHH.
KJIETOK OnHOKIJIETOUHBIE M MHOTOKJIETOUHBIE OpraHu3Mbl. CTpoeHHe NpOoKapuOTHYECKON KieTku. CTpoeHue

syKapuoTHueckoil kietku. Hekierounsle popmbl )xU3HH (BUPYCHI, OakTeprodarmu)

IIpakTunyeckoe 3ansitue Nel 1

Bupycubsle u OakrepuanbHble 3aboneBanHus. OOIMe NPUHLIUIBI HCIONb30BAHUS JIEKAPCTBEHHBIX

BeniecTB. OcOOEHHOCTH MPUMEHEHHS] aHTUOMOTUKOB.

Ilpeocmasnenue ycmmuvix coobweHuii ¢ npezenmayuel, NOO20OMOBIEHHbIX NO NEPEeyHI0 UCMOYHUKOB,

PEKOMEHO0BAHHbIX npenodasamenem

JlabopaTopnas paGora Nel 2

CtpoeHue KIEeTKH (pacTeHHUs, )KUBOTHbBIE, TPUOBI) U KJIIETOUHbIE BKIIOYEHUS (Kpaxmall, KapOTHHOM/IbI,

XJIOPOTIJIACThI, XPOMOILIACTHI)
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Tema 1.3. 4 OK 01
CrpykTypHO- Copaepxxanue yueOHOIro MaTepuasa 2 OK 02
¢pynxuuonanbubie | XpomocomHass Tteopuss T. Moprana. CtpoeHne XpomMocoM. XpPOMOCOMHBIM Ha0Op KIJETOK,
(axTops! TOMOJIOTHYHBIE ¥ HETOMOJIOTHYHBIE XPOMOCOMBI, TalIOUTHBIA U AUIUIOWAHBIN Habop. HykienHoBbie
HacjaeacrBeHHocTn | kuciotel: JIHK, PHK Haxoxnenue B KieTke, uX cTpoeHue M GYHKIMH. MaTpUYHBIC IMPOIECCH B

KJIIETKE: peIuTuKanus, OnocuHre3 Oemnka, penapanus. [ eHeTHYecKuii KoJl M ero CBONCTBA

IIpakTuyeckoe 3anaTne Ne2 2

Pemenue 3a1auy Ha onpeieneHUEe OCIEA0BATEIbHOCTH HYKJIEOTHI0B, aMUHOKHCIIOT B HOPME U B Cllydae

M3MEHEHUs NociieIoBaTenbHOCTH HyKieoTuaos JJHK
Tema 1.4. 2 OK 02
O0MeH BewecTB H Coaep:xxanue yueOHOro MaTepuaJia 1
NpeBpalleHue [TonsiTue Metabonu3M. ACCUMMWISIIMS U AUCCUMUIISILIUS - IBE CTOPOHBI MeTabonu3ma. Tumbl oOMeHa
JHEPI'MH B KJIETKe BEIIECTB: aBTOTPOGHBIM © TerepoTpodHbIN, a’poOHBIA M aHa’dpoOHBIA. [lmacTudeckuii 0OMEH.

dorocuHTE3. XEMOCHHTE3

CamocrosiTeibHast padoTa odyuyarommxcs Ne2 1

3aroTHeHHe CPaBHUTEILHON TaOIHIIBI XapaKTEPUCTHK TUIIOB OOMEHA BEIIECTB
Tema 1.5. 2 OK 02
Ku3nennsrii unksa | Comep:kanue y4e0HOro MaTepuasa 1 OK 04
KJ1eTKd. Murto3s. Kiterounslii 1uki, ero mepuoabl. MUTO3, €ro CTaJuyd M NPOUCXOJALIME IMPOILECCHl. bronorndyeckoe
Meiio3 3HaueHue Muro3za. Meiho3 u ero craguu. IloBemenne xpomocom B Meioze. Kpoccunrosep.

bronornyecknii cMbICI Meio3a

CamocrosiTeibHasi paboTa o0yuarommxes Ne3 1

Pa3paboTka 1eHTHl BpEMEHH KU3HEHHOTO 1IUKJIA KJIETKU
KonTpouabnas MonexysapHbIi ypOBEHb OPTaHU3ALMH KUBOTO 1
pabora
Pa3nes 2. Ctpoenue u pyHKIMH Opranusma (Bcero) 18

(14+4)

Pa3nea 2. Ctpoenue u pynkunu opranusma (1 cemectp) 14
Tema 2.1. CTpoenue 1 OK 02
OpraHusma Copaepixanue ydyeOHOro MmaTepmaJia: 1 OK 04

MHOroKkjaeTOYHbIE OpraHu3Mbl. B3auMOCBSI3b OpPraHoOB M CHUCTEMBI OpPraHOB B MHOTOKJIETOYHOM

opranusme. ['omeocTas opranusma u ero nojJep>kaHue B Mpolecce )KU3HEAESITeTbHOCTH
Tema 2.2. 3 OK 02
DopMbl CopaepxxaHue yueOHOro MaTepuasa 2
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Pa3MHOKeHUsl @dopMbl pa3MHOXKEHHUSI OpraHu3MoB. becronoe u mnonoBoe pa3MHOXeHHe. Buasl Oecrionoro
OpPraHu3MoB pasmMHOxeHus. IlomoBoe pa3MHokeHHe. ['ameroreHe3 y >KMBOTHBIX. CriepMaToreHe3 M OOIEHE3.

CrpoeHue nos10BbIX K1eTOK. OmIonoTBOpeHne

CamocrosiTeibHas padora o0yuyarommxcs Ned 1

3arnosHeHHEe TaOIMILIbI ¢ KPATKOM XapaKTepUCTUKON U mpuMepaMu (JopM pa3MHOKEHHsI OpraHU3MOB
Tema 2.3. 2 OK 02
Onrorenes Conep:kanne y4e0HOr0 MaTepuaja 2 OK 04
pacreHmi, WNuiuBrayanbHOE pa3BUTHE OPTaHU3MOB. DMOpHOreHe3 u ero craauu. IloctamMOproHaTBHBINA NEPUOI.
KUBOTHBIX U Craguu nocTsMOpPHOHAIBHOTO Pa3BUTUS Yy KHMBOTHBIX M dejoBeka. [IpsMoe m HempsiMoe pa3BHUTHE.
YeJ10BeKa buonoruueckoe crapenue u cmeptb. OHTOreHe3 pacTeHUu
Tema 2.4. 4 OK 01
3aKkoHOMepHOCTH Copaepxxanue yuyeOHOro MaTepuasa 2 OK 02
HaCJ1e0BaHUA OcHOBHBIE TOHSTHS TEHETUKH. 3aKOHOMEPHOCTH oOpa3oBaHusi Tamer. 3akoHsl [. Menuaens OK 04

(MOHOTHOPHIHOE M TOJUTHOPUAHOE CKpeluBanue). B3anmoaelicTBie reHoB

IpakTuyeckoe 3ansitue Ne3 2

Pemenue 3a1a4 Ha onpeesIeHne BEPOATHOCTH BOSHUKHOBEHNUS HACJIEICTBEHHBIX IIPU3HAKOB IIPH MOHO-,

-, TOJUTHMOPUIHOM U AHAIM3HPYIOIIEM CKpEIIMBAaHUM, COCTaBJICHUE T'E€HOTUIIMYECKHUX CXEM

CKpEILMBAHHUS
Tema 2.5. 4 OK 01
Cueniennoe Copnepxanue yueOHOIro MmaTrepuasa 2 OK 02
HacJle/l0OBaHue 3akonbl T. Moprana. CuermsieHHOe HaclelOBaHHWE T'€HOB, HapylleHue cuervieHus. HacnenoBanue
NPU3HAKOB IIPU3HAKOB, CLETIJIEHHBIX C [T0JIOM

IIpakTuyeckoe 3ansaTHe Ned 1

Pemenne 3amau Ha oOIpeneicHHE BEPOSTHOCTM BO3HUKHOBEHUS HACIIECICTBEHHBIX IPHU3HAKOB IpHU

CIETUIEHHOM HACJIEI0BaHUH, COCTABICHNE TeHOTUITNYECKUX CXEM CKpPEIIMBAHUSI

CamocrositeibHas padora o0y4yarommxcs NeS 1

Pa3paboTka rnoccapus

2 cemecmp 42

Paszgea 2. Ctpoenne u pyHkuuu opranusma (2 cemecrtp) 4
Tema 2.6. 3 OK 01
3aKOHOMEPHOCTH Conep:xaHue y4eOHOro MaTepuasa 2 OK 02
H3MEHUYHBOCTH N3MeHUMBOCT, MNpPHU3HAKOB. BHIBI M3MEHUYMBOCTH: HACIEACTBEHHAs W HEHACIEIACTBEHHAsA. 3aKOH OK 04

TOMOJIOTHUECKUX PSIOB B HacleAcTBeHHOW u3MmeHunBoctu (H.M. BaBuioB). MyranumoHHas Teopus
M3MEHYMUBOCTH. Buabl MyTaiuii 1 IpuYrMHbl UX BO3HUKHOBeHMs. Kaprotun yenoBeka. HaciencrBeHnbie
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3a0oyeBanusg 4ejoBeka. ['eHHBIE U XPOMOCOMHBEIC Oosie3Hu 4enoBeka. boae3nu ¢ HaCHeHCTBeHHOﬁ
npeaApacIioJIOKCHHOCTBIO. 3HadecHUE MEIUIIMHCKOM TE€HETUKU B npeaoTBpalicCHM M JICUCHUU
FeHEeTUYECKHX 3a00JIeBaHUI YeI0BEKA

IIpakTHyeckoe 3ansaTue NeS 1

Pemennie 3amau Ha omnpeaeneHue TUIMAa MyTallMd MpU Iepefadye HaCIEICTBEHHBIX IPU3HAKOB,

COCTaBJICHUE TeHOTHITMYECKUX CXEM CKpEIIMBaHUS
KonTpoabnas Crtpoenue u GyHKIIMH OpraHu3Ma 1
padora
Pa3nen 3. Teopusi 3BoJIOnMH 9
Tema 3.1. UcTopus 3 OK 02
IBOJIIOIIUOHHOT0 Coaep:xxanue yueOHOro MaTepuaJia 2 OK 04
YUYEHHS. [TepBbie »BomtormonHble koHuenuuu (K.b. Jlamapk, XK.JI. Broddon). DBomonuonHas TeopwHs
MukposBoonus Y. NapBuna. CuHTETHYECKAs TEOPHs IBOJIOLUU U €€ OCHOBHBIE MOJIOKEHUSI.

MuxposBomtonust. [lomynsimust Kak »lIeMEHTapHas €AWHWIA SBOJIOUWHU. | e€HEeTHYeCKHe OCHOBBI

SBOJIIOIMH. JJeMEeHTapHble (akToOpbl 3BONMIONMH. EcTecTBeHHBI 0OTOOp - HampaBisIOIIMA (hakTop

HBOJIOIMH. BuooOpa3oBaHue Kak pe3yabTaT MHKPOIBOIIOIHH

CamocrosiTeibHas padora odyuarommxcs Ne6 1

Pa3pabotka rioccapus

Pa3paboTka JeHThl BpeMEHU Pa3BUTHUS IBOJIOIMOHHOTO YUEHUS
Tema 3.2. 3 OK 02
MakposBoionusi. | Cogep:kanue yueOHOro MaTepuasia 2 OK 04
Bo3HuKHOBeHHE 1 MakposBomorus. DopMbl ¥ ocHOBHBIE HampaBieHuss Makpossomonuu (A.H. Cesepuos). Ilytu
pa3BUTHE )KM3HU HA | JOCTWIKEHUS OMOJIOrHdeckoro nporpecca. CoxpaneHue 6mopazHooOpa3us Ha 3emiie.
3emure ['unoTe3sl U TeopuM BO3HWKHOBEHUS >KU3HH Ha 3emuie. [losiBleHre mepBhIX KIETOK W MX IBOIIOLHA.

[TpokapuoTel W SyKapwOTHL. [IpoMCXOXKAEHHWE MHOTOKJIETOYHBIX OpPraHW3MOB. BO3HUKHOBEHHE

OCHOBHBIX I[apCTB DYKapuOT

CamocrosiTeibHas padora odyuarommxcs Ne7 1

Pa3paboTka neHTHl BpeMEHH BOSHUKHOBEHHUS U PA3BUTHS JKU3HH Ha 3eMIie
Tema 3.3. 3 OK 02
IIponcxoxnenne Conep:xanue yueOHOro MaTepuaJia 2 OK 04
YeJI0BCKA — AHTponosiorusi — Hayka o yenoBeke. CHcTeMaTndeckoe TMooKeHue desnoBeka. CXONICTBO M OTIIMYHUSA
AHTpOIIOI'¢HEe3 YeJIoBeKa C )KMBOTHBIMU. OCHOBHBIE CTaIMM AaHTPONOTE€HE3a. DBOIIOLMS COBPEMEHHOTO YEJIOBEKaA.

YenoBeueckue pacel M HUX CIAUHCTBO. Bperl U OYTH pacCCICHUA 4YCIOBCKAa II0 INIAHCTE.
HpI/ICHOCO6HCHHOCTB YCJIOBCKA K pa3HbIM YCJIOBUAM CPCAbI
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CamocrosiTejibHasi padoTa o0yuyaruuxcsi Ne§
Pa3paboTka JIeHThl BpeMEHHM MPOUCXOXKICHUS YEIOBEKa

Paszaea 4. Dxojiorus 17
Tema 4.1. 2 OK 01
JKOJOTHYIECKHE Copnep:xkanue y4e0HOr0o MaTepuaia 2 OK 02
(haxTops! M cpeasl Cpenbl 0oOMTaHUS OPraHM3MOB: BOJHAs, HA3€MHO-BO3/YILHAs, INOYBEHHAs, BHYTPUOPraHU3MEHHAs. OK 07
KU3HH DU3NKO-XMMUYECKHE OCOOEHHOCTH cpell oOuTaHus opraHusmoB. IlpucnocoOseHus opraHuzMoB K

XKHU3HH B pasHbix cpenax. Ilonstme skomormueckoro ¢akropa. Kiaccupukamus 5KOIOTHYECKHX

daktopos. [IpaBmno muaumyma FO. JInbuxa. 3akon TosepantHocTy B. Hlendopna
Tema 4.2. 3 OK 01
Honynsinus, Coaep:xxanue yueOHOro MaTepuaJia 1 OK 02
cooduiecTBa, DKoJjoruyeckas XapakTepUCTUKA BHMJA U MOMYJALMU. DKOJOTHYECKas HMILIA BUAA. DKOJIOTMYECKUE OK 07
IKOCHCTEMBI xapakTepucTuku nonynsauuu. CoobiiecTBa U 3kocucTeMbl. brornenos u ero crpykrypa. CBs3u Mexay

opranuzMamMu B OuoreHo3e. CTPYyKTypHbIE KOMIOHEHTHI SKOCHCTEMBI: TPOIYLUEHTHI, KOHCYMEHTHI,

penyueHTsl. KpyroBopot BeniecTB u NOTOK 3HEpruu B skocucreme. Tpoduyeckre ypoBHU

IIpakTuyeckoe 3ansaTue Ne6 1

Pemenne mpakTHKO-OPHEHTHPOBAHHBIX PACUETHBIX 3a/JaHUil 10 IMEPEHOCY BEIIECTBA W JHEPTHH B

9KOCHCTEMAX C COCTABJICHUEM Tpo(pHUUECKHX 1enel M nupaMu 6MOMacchl U SHEPIUu

CamocrosiTeibHas padora odyuarommxcs Ne9 1

CocTaBieHne cXeM KpyroBopoTa BelIeCTB
Tema 4.3. buocdepa 2 OK 01
- r100aJIbHAs Conep:xanue yueOHOro MaTepuaa 2 OK 02
IKOJIOTHYecKast buocpepa — xuBas obOonouka 3emnu. PasButne mnpezacraBieHudl o Ouocdepe B Tpymax B.W. OK 07
cucTemMa Bepnazckoro. O6nactu Ouocheps! 1 ee koMnoHeHThI. JKuBoe BelecTBo Onocheps! 1 ero GyHKIUH.

3aKoHOMEpPHOCTHU cyliecTBOBaHUsA Ouocheprl. OcobenHoctu Ouochepsl Kak r100abHOW IKOCHCTEMBI.

Junamuueckoe paBHOBecre B Ouocdepe. KpyroBopoTbl BemecTB M OHOT€OXMMHUYECKHE ILUKIIBI.

I'o0anbpHbIE IKOJIOTHYECKHE POOJIEMBbI COBPEMEHHOCTH
Tema 4.4. Bausinue 4 OK 01
AHTPONOTeHHbIX Conepsxanue yueGHOro MaTepuasia 2 OK 02
(paxkTopoB Ha AHTpONOreHHbIe BO3ACUCTBHS Ha OHOchepy. 3arps3HEHUs] KaKk BUJ AHTPOIOI€HHOTO BO3JCHCTBUS. OK 04
ouocgepy AHTpoOIOTeHHbIe BO3aeiCcTBUS Ha aTMmochepy. BoszneiictBus Ha ruzmpochepy. BosgeiictBus Ha OK 07

autocdepy. AHTPONIOTeHHbIE BO3ICHCTBUSI HA OMOTHYECKHE COOOIIECTBA. IIK 1.1

IIpakTnyeckoe 3ansitue Ne7 (mpogeccuoHaTILHO-OPUEHTHPOBAHHOE) 2

OTXO,Z[BI IMPONU3BOACTBA
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Tema 4.5. Bausinue 4 OK 02
COMAILHO- Copaepxxanue yueOHOIro MaTepuasa 2 OK 04
IKOJOrHYECKUX 310poBbE U €ero coctapisomue. GakToppl, MOJIOKUTENBHO U OTPULIATEIBHO BIUSAIOIIME HA OPraHu3M OK 07
(¢axkTopos Ha yenoBeka. [IpobiemMa TEXHOTEHHBIX BO3JICWCTBUII Ha 340pPOBbE YeJOBEKa (AIEKTPOMArHUTHBIE MOJI, K 1.1
310pPOBbE YeJI0BEKA | ObITOBAasi XUMUS, U30BITOYHBIC IIYMBI, pagualus 1 T.11.). AJanTaius opraHu3Ma 4ejoBeka K (akTtopam

okpyxatomiei cpeasl. [IpuHuumner ¢opmupoBanus 370poBbecOeperaromero noseAeHus. dusznyeckas

AaKTUBHOCTb U 3/10pOBbe. BHOXMMHYECKHE aCIEKThI pallMOHAJIbHOTO TUTAHUS

JlabopaTopnasi paGora Ne2 (mpogeccHOHAIBLHO-OPHEHTHPOBAHHOEC) 2

YMcTBeHHas pabOTOCIIOCOOHOCTH
KonTpoabnas TeopeTnueckre acieKThbl SKOJIOTHU 2
pabora

IIpodeccnonaIbHO-0OPHMEHTHPOBAHHOE COJlep:KaHMe (coep:KaHMe MPUKJIAJTHOI0 MOLYJIsl)

Pa3znen 5. buojorus B :KN3HHA 10 OK 01
Tema S.1. 5 OK 02
Buorexuoaornu B | Cojep:kaHue yuebHOro MaTepuaia 2 OK 04
JKH3HHM KaK10T0 buorexHonorus kak Hayka ¥ Ipou3BOJCTBO. OCHOBHBIE HAINpaBJICHUs] COBPEMEHHOW OMOTEXHOJIOTHU. IK 1.1

Mertonpl OuotexHosoruu. OOBEKTbl OMOTEXHOJIOTUU. DTHUKA OMOTEXHOJOTMYECKMX M T'€HETUYECKUX

skcnepuMeHToB. [lpaBuna noucka M aHamu3a OMOAKOJOTMYECKOM HMH(OpPMALMM U3  Pa3IHMYHBIX

UCTOYHUKOB (HayuyHass W ydeOHO-HayuyHas JUTepaTypa, CpPEICTBA MaccoBOW HHQOpPMAIHMH, CETh

WuTtepHeT u npyrue)

IpakTuyeckoe 3ausitue Ne8 2

Keiicel Ha aHanu3 MHQOPMAIUM O HAYYHBIX JOCTIDKEHUSX B 0O0JACTH T€HETHYECKUX TEXHOJIOTHUH,

KJIETOYHOW MHKEHEPUH, MUIIEBBIX OMOTEXHOJIOTUH.

CamocrosiTeibHasi padoTa o0yyarommxcs Nel0 1

IloaroToBKa NMpe3eHTayu s 3aINThI Kenca
Tema 5.2. 5 OK 01
Buorexnonoruun u IIpakTuyeckoe 3ansaTHe Ne9 4 OK 02
TeXHHYeCKHe Keiicpl Ha aHaM3 HHPOPMALIUU O Pa3BUTUU OMOTEXHOJIOTHI ¢ IPUMEHEHUEM TEXHUYECKUX CUCTEM OK 04
CHCTEMBI K 1.1

CamocrosiTebHas padora odyuarommxcest Nell 1

ITonroroBka mpe3eHTalMy I 3allUThI Kelica
IIpoMeskyTOoUHast aTTecTAlUs IO AUCHMILIMHE (MpeaMeTY): nuddepeHIInpOBaHHbIN 3aueT 2
Bcero: 72
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3. YCJIOBUS PEAJIM3ALIMU TIPOTPAMMBI YYEFHOM JUCIATLIMHBI
(IIPEIMETA)

3.1 TpebGoBanusi K MUHUMAJbLHOMY MaTE€PHAIbHO-TEXHHYECKOMY 00ecredeHH 0
VYuebnast gucuumuiMHa (IpeAMEeT) peanu3yeTcs B yueOHOM KaOuHeTre 0e30macHOCTH
YKU3HEIEATEIbHOCTU U OXPAHBI TPY/AA.

O6opynoBanue yaeOHOTo KabUHeTA!

— I0CaJ04YHbIE MECTA IO KOJIMYECTBY OOYUaIOLIUXCS;

— pabodee MeCTO MpernoJaBaTes;

— METOJIMYECKHE MATEPUaJIbl 10 JUCIHUIUIMHE (TIPEIMETY).

Texnuueckue cpenacTBa oO0ydeHHss pabodero Mecta NpPEnoJaBaTesisi: KOMIBIOTEPHOE
000pyJI0BaHUE, COOTBETCTBYIOILIEE COBPEMEHHBIM TpeOOBaHMAM O€30IMAaCHOCTH U HaJEKHOCTH,
npeaycMaTpuBaroliee BO3MOKHOCTh MHOTO(YHKIIMOHAIBHOTO HCIIOJNB30BaHUS KaOMHETa C LENbIO
u3ydeHus: y4eOHOW IUCHMIUIMHBI (TIpenMeTa), MyJIbTHUMEAMHOe 00opynoBaHHE (IIPOEKTOpP MU
IIPOEKIIMOHHBIN PKpaH WM UHTEPaKTUBHAs J0CKa), IOKAJIbHAsI CETh C BBIXOJIOM B Internet.

HaumeHoBaHMe cHeUMaJbHOTO MOMEIICHUA: YydeOHas ayauTopus Uil HpPOBEIEHUs
IPAKTUYECKUX 3aHATUN, TPYIIOBBIX KOHCYIbTALMM, MHAUBUAYAIbHBIX KOHCYJIbTAlUil, TEKYIIETO
KOHTpOJIS, TPOMEXYTOYHOH aTTecTalud, OCHALleHHas O0O0OpyIOBaHMEM U TEXHUYECKUMHU
cpeacTBaMu OOy4YeHUs, a TaK)K€ UYWUTAIbHBIA 3al, MOMELIEHUE IJIsI CAMOCTOATEIbHOM paboThl, C
noctynoM k cetu «MHrtepHer» n OMOC. OcHalleHHOCTh: KOMILUIEKT y4eOHOW Mebenu, HOYTOYK,
IIPOEKIIMOHHOE 000pyI0BaHUE (MYJIbTUMEIUNHBIA IPOEKTOP U IKPaH).

IlepeyeHb JIMIEH3MOHHOTO M  CBOOOJAHO PACHPOCTPAHAEMOr0 MPOTrPAMMHOIO
o0ecreyeHu:

CucremHuoe u npukiaagsoe I10

Ne HaumeHnoBanue Ne nunieHzun
/11
1 [Microsoft Office Professional Plus 2007 Russian Academic OPEN NL | Microsoft Open License 45411155
2 |MSDN Platforms OLP License: 66224071
3 |Microsoft Office Professional Plus 2010 Russian Academic OPEN NL  |Microsoft Open License 60369058
4 |Microsoft Visio Standard 2010 Russian Academic OPEN NL Microsoft Open License 60369058
5 |Microsoft Office 2013 Russian Academic OLP NL Microsoft Open License 65785999
6 |Microsoft Windows 10 Microsoft Open License 65785999
11 |ABBY FineReader 11 Kopo6ounas (pa3ubiit Ne Ha kaxa0i
KOpoOKe)
12 |Kaspersky Endpoint Security PN: KL4863RAQFQ
13 |Konrent-dpunstp SkyDNS 10-05109
IIporpammuoe ob6ecneuenune no GNU General Public License (¢cBo6oaH0 pacnipocTpaHsiemoe)
No Ilepeuenn
1 Open Office
2 | Moii Oduc
3 | Gimp

IIpu n3ydenuu npeamera B popmare 3JEKTPOHHOI0 00y4yeHus ¢ ucnoab3osanuem JJOT
ITporpammsl 11 BugeokoHdepenmuii: Zoom Cloud Meetings, SInaekc Texemoct.
OnektponHas matdopma Moodle.

3.2. UndopmannoHHoe obecrniedeHHe peajqn3alui NporpaMmMbl

Jlnst peainzanuy mporpamMmbl OMOIMoTeHbIN (HOoH 00pa3oBaTeIbHON OpraHU3alUU JTOJKEH
UMETh T[I€YaTHblE M/WIM 3JIEKTPOHHBIE O00Opa3oBaTelbHblE M HH(MOPMALMOHHBIE PECYpCHI,
pEeKOMEH/IyeMble I UCTIOIb30BaHUs B 00pa30BaTEILHOM IPOLIECCE.
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Ilepeyenn y4eOHBIX U3IaHN, JONOJHUTENbHOM JuTepaTypbl UHTEpHeT-pecypcos, 6a3bl
JAHHBIX 0M0JMOTEYHOr0 (hoHIA:

3.2.1 OcHOBHbIE HCTOYHHKHU:

1. buonorus: 10-ii kmacc: 06a3oBblii ypoBeHb : yueOHuKk / B. B. Ilaceunuk, A. A.
Kamenckuii, A. M. PyonoB [u ap.] ; mox penakuueit B. B. [Taceunuka. - 5-e¢ usn., crep. - Mocksa :
[Tpocemenne, 2023. - 223 c. - ISBN 978-5-09-103624-4. - Tekct : 3nexTpoHHbId // Jlanp :
anekTpoHHO | 6ubanoreynas cucrema. - URL: https://e.lanbook.com/book/334994 - Pexum noctyna:
quist apropus. [lonb3oBareneit/

2. bwuonorusa: 11-ii kmacc: 06a3oBbIi ypoBeHb : yueOHuk / B. B. Ilaceunuk, A. A.
Kamenckuii, A. M. Pyouos [u np.]. - 6-e u3z., crep. - Mocksa : [Ipocsemienue, 2024. - 272 c. - ISBN
978-5-09-112165-0. - Tekcr : anekTpoHHbIH // Jlanb : anekTpoHHO-OMONMMoTeuHas cucrema. - URL:
https://e.Janbook.com/book/409211 - Pexxum gocrtymna: 1uist aBTOpU3. MOJIb30BaTENEH.

3.2.2 Ilepevyenb npogeccMOHAJBHBIX 0a3 JaHHBIX U HH(OPMALMOHHBIX CIIPABOYHBIX
cUCTeM:

3. Koncynprantlluroc : cipaBoYHO-TIONCKOBasi cucrema : opunuanbHbii caiit. — URL
: https://www.consultant.ru/. - TeKCT : 3JIEKTpOHHBII

4. Tapanr : uapopmMannoHHo - npaBoBoi moprain. — URL : https://www.garant.ru/ . —
TekcT : 371eKTPOHHBIH.

5. Konekc : mpodeccuonanbnas cnpaBoyHas cucrtema. - URL :http://www.kodeks.ru/. —
TekcT : 37eKTpOHHBIN

6. DinekTpoHHas OuOIMOTEKa Y4YeOHO-METOJAMYECKOrOo IEHTpa IO OOpa3oBaHUIO Ha
JKETIe3HOIOPOXKHOM TpaHcmopTe : oduuuanbubiii cait. — URL  : https://umczdt.ru/books/. —
PexxuMm noctymna: njis aBTOpuU3. MOJIb30BATENEH. - TEKCT : 3JIEKTPOHHBIM.

7. Jlanp : snexTpoHHas OubnuoreuHas cucrema. — URL : https://e.lanbook.com/. —
PexxuMm noctymna: niis aBTOpuU3. MOJIb30BaATENEH. - TEKCT : JIEKTPOHHBIM.

8. BOOK.ru: snextponHo-0nbaMoTeyHass cuctema : cailt / KHOPYC : uzmarenscTBO
yue6Hoit nutepatypsl. — URL : https://book.ru/. — Pexxum noctyna: st aBTopu3. 0JIb30BaTeNei
- Texer : 2neKTpOHHBIN.

9. eLIBRARY.RU : nayunas snextpoHHas 6ubnauoreka : caiit. — Mocksa, 2000. — URL

http://elibrary.ru. — Pexum pgoctyma: namd 3aperucTpup.. nosnb3oBarteneil. — Tekcr
DJIEKTPOHHBIN.

10. MunucrepctBo Ttpancnopta Poccuiickoit ®eaepauuu : oQuUIMaNbHBIA CcalT. —
Mockaa, 2010-2025. — URL : https://mintrans.gov.ru/. — TEKCT : 2JIEKTPOHHBI.

11. PXK/ : opunmanensiii caitt. — URL : https://www.rzd.ru/. — TexkcT : 31€KTpOHHBII

12. denepanbHOE areHTCTBO KEJIE3HOJIOPOKHOTO TpaHCHopTa : OUIMATIbHBIA CalT. —
Mocksa, 2009-2025. — URL : https://rlw.gov.ru/. — TekcT : 271€eKTpOHHBIN.
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4 KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHH S YUEBHOM JUCIIUILINHBI

KOHTpOHB H OLCHKa

pe3yNbTaToOB

(IIPEJMETA)

OCBOCHU

y4eOHOM  JTUCIUILTAHBI

(mpenmera)

PacCKpBIBAIOTCS Yepe3 JUCIHUILUTUHAPHBIC PE3yJbTaThl, HAPABJICHHbIC HA (OPMHUPOBAHUE OOIIUX U
npodecCHOHAIBHBIX KOMIIETEHIINH 10 pa3/esiaM U TeMaM COJepKaHus y4eOHOro MaTepHara.
[Tpomexyrounas atrectanus B popme ouppepenyuposannozo 3auema.

Obuwas/npogeccuonannuas Pa3znen/Tema Tun oueHOYHbIX MEPONIPUATHI
KOMIIeTeHIHS
Paznen 1. Kuaerka - | KonrponbhHas pabora
CTPYKTYPHO- «MouteKynsipHbII YpOBEHb
(pyHKUIHOHAJIBHAS OpraHU3aIH KUBOT0»
eIMHHIIA JKHBOTO
OK 01 Tema 1.1. buonorus kak | @poHTaIBHBINA OIIPOC
OK 02 HayKa. O6mas | 3anosHeHue TaOIHIIBI c
XapaKTePUCTHKA KU3HH OMHCaHUEM METO/IOB
MUKPOCKOITUPOBAHUS C ux
JIOCTOMHCTBaMH U HEJJOCTaTKaMu
3anonHenne Tabimuel  «Bxian
YUEHBIX B Pa3BUTHE OUOIOTHID)
3arnonHeHue CPaBHUTEIbHOU
TaOJIMLBI CXOJCTBA W Pa3TUYMA
JKUBOTO M HEKUBOTO
OK 01 Tema 1.2. CrpykrypHo- | OneHuBaemas ~ JUCKYyCCHSL IO
OK 02 (byHKIMOHATBHAS BOIIPOCAM JICKIIUHU
OK 04 OpraHu3alus KJIETOK Brimmonnenue u 3aImuTa
nmabopaTopHON pabOThI
[IpakTnueckoe 3aHsTHE.
IIpencraBnenue YCTHBIX
COOOIIeHUH C  Tpe3eHTalueH,
MOJIFOTOBJIEHHBIX IO TEPEYHIO
HCTOYHUKOB, PEKOMEHJ0BAaHHBIX
npenojaBaTesieM
OK 01 Tema 1.3. CrpykrypHo- | @pOHTANBHBINA ONPOC
OK 02 ¢dbyHkMoHanbHbIE (akTopsl | [IpakTHueckoe 3aHsTHE
HaCJIEICTBEHHOCTHU
OK 02 Tema 1.4. O6men BeuiecTB ¥ | OpOHTANBHBINA OMPOC
IIPEBpAlllCHUE DJHEPIMM B | 3allOJIHEHUE CPaBHUTEIbHOU
KJIETKE Ta0JIMLBI XapaKTEPUCTUK THUIIOB
oOMeHa BeIlIeCTB
OK 02 Tema 1.5. JKusnennsii | OOcyxneHne o BOIIpOCaM
OK 04 UK KJIETKH. Murto3s. | nekuun
Meiio3 Pa3pabGoTrka  neHTBI  BpeMEHHU
YKU3HEHHOTO IIMKJIA KJIETKU
Paznen 2. Ctpoenne wu | KonrponpHas pabora «CtpoeHue
(GYHKIMH Opranu3ma 1 QYHKITMM OpraHu3May
OK 02 Tema 2.1. Crpoenne | OuenuBaemas IUCKyCCuUs
OK 04 Oprannsma
OK 02 Tema 2.2. ®opmsbl | ODpOHTAIBHBIN ONIPOC
Pa3MHOXKEHHUSI OPTaHU3MOB | 3aroHEeHUEe TaOJIUIBI C KPAaTKOM
XapaKTePUCTHKOW W TpHMepaMu
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($hopM pa3sMHOKECHHSI OPTAaHN3MOB

OK 01 Tema  2.3.  Ownrorenes | TectrupoBanue
OK 02 pacTeHuil, JKUBOTHBIX H
OK 04 4eJI0BEKa
OK 01 Tema 2.4. 3akoHoMepHOCTH | DPOHTATIBLHBINA OITPOC
OK 02 HaCJIEJOBAHMUSI TectupoBanue
OK 04 [IpakTrueckoe 3aHsTHE
OK 01 Tema 2.5. Cuemnennoe | TectupoBanue
OK 02 HacJIeIOBAaHUE TTPU3HAKOB PazpaboTtka rioccapus
ITpakTHueckoe 3aHaTHe
OK 01 Tema 2.6. 3akoHoMmepHocTH | TecTupoBaHue
OK 02 U3MEHYUBOCTH IIpakTHueckoe 3aHsaTHE
OK 04
Paznea 3. Teopus
IBOJIIOLNH
OK 02 Tema 3.1. Uctopust | @poHTaNBHBIN OIIPOC
OK 04 ABOJIIOIIMOHHOTO  yueHusd. | Pazpaborka rioccapus
MUKpPO3BOITIOIHS PazpaboTka  J€HTBI ~ BpEeMEHH
pa3BUTHS 3BOJIIOLIOHHOTO
yueHus
OK 02 Tema 3.2. Makpos3pomntonus. | OnieHruBaemMast IUCKyCCHS
OK 04 BosnukHoBeHue u pa3Butue | PazpaboTka  JIeHTHI  BpeMEHU
JKU3HU Ha 3emiie BO3HUKHOBEHHUS M  pa3BUTUSA
JKU3HU Ha 3emiie
OK 02 Tema 3.3. Ilpoucxoxaenue | OpoHTAIBHBINA ONPOC
OK 04 YeJIOBEKA — aHTPOIIOTEHES PazpaboTka  J€HTBI  BpEeMEHH
IIPOUCXOXKICHUS YeJIOBEKa
Pazgen 4. Jxonorus KonTponbHas pabota
«Teopetnueckue aCIEeKThI
HKOJIOTHH»
OK 01 Tema 4.1. Oxonormueckue | TectupoBanue
OK 02 (bakTOpBbl U CpeJibl KU3HU
OK 07
OK 01 Tema 4.2. Ilomynsauus, | CocraBiieHne cxeM KpyroBopoTa
OK 02 coo00111eCcTBa, IKOCUCTEMBI BEILECTB
OK 07 ITpakTHueckoe 3aHsATHE
OK 01 Tema 4.3. buochepa - | OueHuBaeMas TUCKYyCCHS
OK 02 riobanbHas skojoruyeckas | TectupoBanue
OK 07 cucTeMa
OK 01 Tema 4.4. Biusnaue | TectupoBanue
OK 02 aHTponoreHHeIx QakTopoB | [IpakTHueckoe 3aHsTHE
OK 04 Ha buocdepy
OK 07
IIK 1.1
OK 02 Tema 4.5. Bnusuaue | OuennBaemasi AMCKyCCHS
OK 04 COIMAIIBHO-IKOJIOTUYECKUX | BoImomHenue nmabopaTopHOMH
OK 07 (dakTOpOoB  Ha  37I0pOBbE | PabOTHI
IIK 1.1 4yeJI0BeKa
Paznen 5. buogoruss B | 3ammra Kelica: IpeACTaBICHUE
JKH3HHU pe3yabTaTOB pELIEHUs KEWCOoB
(BBICTYIIJIEHUE C NTPE3ECHTALNEN )
OK 01 Tema 5.1. buorexHonoruu B | BelmonHeHne Kelica Ha aHaIW3
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OK 02 KU3HU KaXJI0r0 uHpopmarun 0 Hay4YHBIX
OK 04 JIOCTUKEHUSAX B obsactu
IIK 1.1 FeHETHYCCKHUX TEXHOJIOTHH,
KJICTOYHOU WHXXECHEPUH,
MUIIEBBIX OMOTEXHOJIOTHIA,
MIPE/ICTABJICHHE pe3ybTaTOB
pelIeHUs KecoB
OK 01 Tema 5.2. buorexnonoruu u | Beimonnenue keiica Ha aHaIU3
OK 02 TEXHUYECKUE CUCTEMBI uHpopmaruu 0 pa3BUTHS
OK 04 OMOTEXHOJIOTUH C TPUMEHEHHUEM
IIK 1.1 TEXHHUYCCKHUX CHCTEM,
MIPE/ICTABJICHUE pe3ybTaTOB

pelIeHus KecoB
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5. HEPEYEHDb UCHIOJIB3YEMbIX METOJ10OB OBYUYEHMUSA

5.1 MaccuBHbIE:

- JIGKIIUU TPATUIMOHHBIC 0€3 MPUMEHEHUs MYJIbTUMEIUHHBIX CPEICTB U 0€3 pa3aaTouyHOro
MarepHaa;

- IEeMOHCTpaIus y4eOHbIX (PHIBMOB;

- pacckas;

- CEMUHApBI, IPEUMYIIIECTBEHHO B BHJIe 00CYX/ICHUS JAOKJIAIOB CTYICHTOB 110 TEM WJIM WHBIM
BOIIPOCaM;

- CAMOCTOSITEIIbHBIC U KOHTPOJIBHBIC Pa0OTHI;

- TECTHI;

- YTEHHUE H OTIPOC.

(63aumooelicmeue npenooasamens Kax CcyoOvekma ¢ 00yYaiowuMcs Kak 00beKmom
NO3HABAMENLHOU 0esIMENIbHOCU).

5.2 AKTHBHbIE H HHTEPAKTHBHbIE:

- aKTUBHBIC M HHTEPAKTUBHBIC JICKIINH;

- paboTa B Tpymmax;

- yueOHasi TUCKYCCHS;

- ZITIOBBIC M POJICBBIC HIPBI;

- UTPOBBIC YIPAKHEHUS;

- TBOPUYECKHE 33/1aHMS;

- KpyTJible CTOJIbl (KOH(EPEHILIUN) C UCIIOJIb30BAHUEM CPEJCTB MYJIbTUMENINA;

- perieHre MpoOIEeMHBIX 3a/1a4;

- aHAJIN3 KOHKPETHBIX CUTYaIHii;

- METOJ MO/1YJIbHOTO 00yUeHHUS;

- 0Oy4JeHHe ¢ MCII0JIb30BaHIEM KOMITHIOTEPHBIX 00yYaroIInX MPOrpamm;

(63aumodeticmeue npenooasamens Kaxk cyovekma ¢ 00yYAIOWUMCA KAK CYOBbEeKmMoM
NO3HABAMENLHOU 0esIMelbHOCIU).
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