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1. OBIIASI XAPAKTEPUCTHUKA PABOYEM ITPOT'PAMMBI YYEBHOM JJUCHUILJIUHBI
b/1.10 BUOJIOTUA

1.1. MecTo y4yeOHOM AMCUMILIMHBI B CTPYKTYpe NPOrpaMMbl OATOTOBKH CIIELMATHCTOB
cpeaHero 3BeHa: OOmeoOpa3oBaTenbHas TUCUMIUIMHA «buonorus» usyuyaercd Ha 0a30BOM ypOBHE B
o0meoOpa3oBaTeIbHOM  LUMKJIE  y4eOHOro  ImlaHa M sBIsercs  00sA3aTesNIbHOM — 4acThbio
o01meoOpa3oBaresibHOro IMKIa obpazoBatenbHoit mporpammbl CIIO B coorserctBun ¢ ®PI'OC mo

cneunansHocTy 40.02.01 IlpaBo 1 opranu3zamnus colMaIbHOro 0O0eceyeHusl.

1.2. Ileau ¥ JIaHUpPYeMbIe pPe3yJbTAThl 0CBOCHHS AUCHUIIINHBI:
Hens dopMupoBaHue y CTPYKTYpHO-
(YHKIIMOHATTFHONH OpPTaHU3aIlMH JKUBBIX CHCTEM PA3HOTO paHra Kak OCHOBBI NMPHHATHUS PELICHUN B

JUCHUITIINHBI: CTYACHTOB MpeaACTaBJICHUA 0

OTHOILIEHUH 00BEKTOB )KUBOM IpUPOALI U B ITPOU3BOACTBECHHBIX CUTYyalUAX.

IlnanupyemMblie pe3viabTATHI 00YYEeHUSA
O01mue KOMIeTeHINU Py pesy y

Oo0mme JMcnuIvInHApHBIE
OK 01. Beibupats - TOTOBHOCTb K  TPYZLY,|-BIaJeTh METOAAMHU JOKA3aTEJIbCTB,
CIIOCOOBI PELICHUs 3a4a4 | OCO3HAHHE [IEHHOCTH | aITOPUTMAMH PEIICHUS 33/1a4; YMEHHE

npogeccuoHanIbHON MacTepcTBa, TPY0I00HE; (hopMyIHpOBATh OINPEIEIEHUS, AKCHOMBI

NeSITeIbHOCTH - TOTOBHOCTb K aKTHBHOM | U TEOPEMBI, IPUMEHSATH UX, IPOBOJIUTH

IIPUMEHUTEIBHO JEATEIIBHOCTH JIOKa3aTENbHBIE PACCYKICHUS B XOI€

K pa3iau4HbIM TE€XHOJIOTMYECKON U | peleHus 3a1a4;

KOHTEKCTaM COLIMAJIbHOW HAaNpaBIEHHOCTH, | - yMETh ONIEPUPOBATH MNOHATHAMMU:
CIOCOOHOCTh ~ MHHUIIMUPOBATH, | CTETICHb YHCIIA, JIoTapudM dncia;
IUTAaHUPOBATH Y | YMEHHE BBINIOJIHATH BBIUUCIICHNE
CaMOCTOSITENIbHO  BBINOJHSATH | 3HAUEHUI U IPeoOpazoBaHus

TaKyIO OCATCIIbHOCTD, Bpra)KeHPII’I CO CTCIICHAMMU U

- HMHTEpeC K pa3IuyHbIM |JIorapupmamu, npeoOpa3zoBaHUs
chepam  npoheccCHOHAIBLHOMN | APOOHO-PALMOHATIBHBIX BBIPAKEHUI;
NeSITeTbHOCTH, - YMETb ONEPUPOBATH MOHATHIMU:
OBnajgeHne YyHUBEpPCAIbHBIMHU | pAlMOHATIBHBIE, HPPALIMOHAIIBHBIE,
y4eOHBIMH  ITO3HABATEIBHBIMH | TIOKA3aTeNbHbIC, CTETICHHBIE,
NeHCTBUSAMU: JorapupmMuyecKue,

a) 0a3oBbIe JIOTUYECKHE | TPUTOHOMETPUUECKHUE YPAaBHEHUS U
necTBus: HEpPaBEHCTBA, X CUCTEMBI;

- CaMOCTOSITENIBHO | - YMETh ONIEPUPOBATH MOHATHSMU:
(dhopMynupoBathb u | GyHKIUS, HeTpepbIBHAS QYHKIHS,
aKTyaJM3HpOBaTh  MPoOJIEMY, | TPOU3BOIHAS, TEpBOOOpa3Has,
paccMaTpuBaTh ee | onpeeNICHHbIN HHTEerpajl; yMETh
BCECTOPOHHE; HaXOJIUTh MPOU3BOIHBIE HIIEMEHTAPHBIX
- yCTaHaBJIMUBATh | QYHKLHUH, UCIIOJIB3YsI CIIPABOYHBIE

CYIICCTBEHHBIH TPU3HAK WIIH
OCHOBaHHs ISl CPaBHCHHS,
KJIaCCU(PUKAIIUU ¥ 0000IICHNUS;

- OTIpeIeIIATh (1%
NeSATEeITLHOCTH, 3a/1aBaTh
napaMeTpbl U KpPUTEPUH HX

JOCTIDKCHMUS,
- BBISBJISITH 3aKOHOMEPHOCTH U

MaTepuaibl; UCCIE0BaTh B IPOCTEHIINX
cinydasix (yHKIIMU HA MOHOTOHHOCTD,
HaXOJUTh HauOOJbIINE U HAUMEHbILINE
3HaueHus QYHKIHI; CTPOUTH TpaduKu
MHOT'OUJIEHOB C UCIIOJIb30BAaHUEM
amnmapaTta MaTeMaTHYEeCKOI0 aHaJIu3a;
IPUMEHATH IPOU3BOJHYIO NPU PELICHUU
3a/1a4 Ha ABWIKEHUE; PelIaTh MPAKTHKO-




IIPOTUBOpEYUs B
paccMaTprBaeMBbIX SBJICHUSX;

-  BHOCHUTb KOpPPEKTUBBl B
JeSTCIIBHOCTD, OIICHUBATH
COOTBETCTBHUE pE3yNIbTaTOB
IeasiM,  OICHWBATh  PUCKHU
HOCHCI[CTBI/Iﬁ JACATCIIbHOCTH,

- pa3BWBaTh  KpPEaTHBHOE
MBIIIJICHUEC npu peuicHnun
YKU3HEHHBIX TIPOOIIeM

0) 6a30BBIC MCCIICIOBATEILCKHE
JNIEUCTBUS:

- BJIaZACTh HaBbIKaAMH y‘-IC6H0-

HUCCIIEI0BATEIbCKOMN u
MPOEKTHOM IESITENBHOCTH,
HaBBIKAMH paszpenieHus
npobiuem;

- BBISBJISATH MPUYUHHO-
CIIEICTBEHHEIC CBS3U u
aKTyaJIM3UPOBATH 3ajayvy,
BBIJIBUTaTh TUIIOTE3Y ee
pelieHus, HaXOJUTh
apryMEHThI ISt
JIOKa3aTeIbCTBa CBOHX
YTBEPKICHUM, 3aJ1aBaTh
apaMmeTpbl u KpUTEPUHU
peLIeHUS;

- aHAJIU3HPOBATh IOJYYECHHbBIC
B XOJ€ peuieHus  3aJa4yu
pe3yJIbTaThl, KPUTUYECKH

OLIEHUBATh UX JOCTOBEPHOCTb,
IIPOrHO3UPOBATH HU3MCHCHUC B
HOBBIX YCIIOBHSX;

- YMCTh NEPCHOCUTH 3HAHHA B
M03HABATEIbHYIO u
MIPaKTUYECKYIO o0nactu

JKU3HEAEATEILHOCTH;
- YMeTI) I/IHTerI/IpOBaTI) 3HAHUA
u3 pa3HbIX MPEeIMETHBIX
o0OJjacrei;

- BBIIBUTaTb HOBBEIE HIEH,
Hpe)IHaFaTB OpI/IFHHaJ'IBHI:Ie
MOAXO/IbI U PEILICHUS;

H CHOCOOHOCTD 1709
HCIIOIB30BaHUSA B

TMO3HAaBaTEIbHON M COIMMATbHOM
MPAaKTUKE

OpPHEHTUPOBAHHBIC 3a/1a4X Ha
HauOoJIbIINE U HAUMEHbILINE 3HAYCHHUS,
Ha HaxO0XJIEHUE MyTH, CKOPOCTH U
YCKOPEHHS;

- YMETb ONIEPUPOBATH MOHATHIMU:
panmoHanbHast QyHKIM, TOKa3aTeabHAs
¢byHKIMA, cTeneHHast QyHKIHs,
norapupmMuydeckas GyHKIINS,
TPUTOHOMETpUYECKHE (DYHKIIHH,
oOpaTHbie PYHKIIUN; YMEHHUE CTPOUTH
rpaduKy U3y4eHHbIX (YHKINH,
UCIOJIb30BATh TPaQUKH NPU U3YYEHUU
IIPOLIECCOB U 3aBUCUMOCTEH, IIPU
pelIeHNH 3a5a4 U3 IPYIuX y4eOHBbIX
MIPEIMETOB U 33]a4 U3 PEaTbHOM KU3HH,
BBIpaXaTh (OPMYJIaMHU 3aBUCUMOCTH
MEX]ly BeJTHUYUHAMU;

- YMETb peuaTb TEKCTOBBIE 3a7jaui
pa3HbIX TUIIOB (B TOM YHCIIE HA
MIPOLICHTBI, JOJIH U YaCTH, Ha JBUXKEHUE,
paboTy, CTOUMOCTh TOBAapOB U YCIIYT,
HaJIOTH, 3a/1a4M U3 00J1aCTH yIpaBIeHUs
JUYHBIMU U CEMEHHBIMU (PUHAHCAMMU);
COCTaBJIATh BBIPAKEHUS, YPAaBHEHMUS,
HEPaBEHCTBA U MX CHCTEMBI IO yCIIOBUIO
3aJa4u, UCCIIE0BATh MOIy4YEHHOE
pelleHe U OLEHUBATh
IIPaBJIONIOI00HOCTh PE3yJIbTAaTOB;

- YMETb ONEePUPOBATH MOHATHIMHU:
cpenHee apu(pMETHIECKOS, METUAHA,
HauOoJIbIIIee U HAMMEHbIIEe 3HAYCHHUS,
pa3max, IUCIepcHsi, CTAaHIapPTHOE
OTKJIOHEHHE YHCIIOBOT0 Habopa; yMeThb
W3BIIEKATh, MHTEPIPETHPOBATH
nHpOpMaIINIO, TPEACTABICHHYIO B
TabIMIax, HA TUarpaMMax, rpadukax,
OTPa’KaloOIIyI0 CBOMCTBA peabHbIX
MIPOIIECCOB | SIBJICHUI; TIPEACTABIISITH
MH(POPMALIHIO C TIOMOLIBIO Ta0JIUI U
JarpaMM; CCIIeI0BaTh
CTaTUCTUYECKHE JaHHbIE, B TOM YHUCIIE C
MpUMEHEHHEM TpaprIeCcKuX METOIO0B U
JIEKTPOHHBIX CPEJICTB;

- YMETb ONIEPUPOBATH TOHATHIMU:
CJIy4aiiHBIN OMBIT U CIy4aiiHOE COOBITHE,
BEPOSATHOCTH CITYYaHHOTO COOBITHS;
YMEHHUE BBIYUCIISTH BEPOSTHOCTH C
HCIOJIb30BaHUEM TpaduyecKuX
METOJIOB; IPUMEHATH (POPMYJIBI
CJIO’KEHUS U YMHOKEHUS BEPOSATHOCTEH,
KOMOUHATOpHbIE (HaKThI U HOPMYIIBI IPU
pellIeHNH 3a]1a4; OLICHUBATh
BEPOSITHOCTH pealibHbIX COOBITUH;




3HAKOMCTBO CO CIIy4alHBIMHU
BEJIMYMHAMHU; YMEHHUE IPUBOJUTH
MIPUMEPHI IPOSBICHHS 3aKOHA OOJBIINX
qrces B IPUPOJHBIX U OOIIECTBEHHBIX
SIBIICHUSIX;

- YMETb ONIEPUPOBATH MOHATHIMHU:
TOYKa, MpsiMasi, TNIOCKOCTh,
IIPOCTPAHCTBO, IBYTPAHHBIN yTod,
CKPELIMBAIOIIUECS MPSIMBIE,
NapajieNbHOCTh U MEPIEHUKYIISIPHOCTD
MPSIMBIX U IJIOCKOCTEH, YTOJI MEXTy
HPSIMBIMH, YTOJI MEX1y NPSIMOH U
IUIOCKOCTBIO, YTOJI MEX]Ty IUIOCKOCTSIMH,
paccTosiHUE OT TOYKH JI0 IIOCKOCTH,
paccTosiHuE MEXIY IPSIMBIMH,
paccTosIHUE MEKIY IIOCKOCTIMM;
YMEHHUE UCIIONB30BaTh MIPU PELICHUN
3aJa4 U3y4eHHbIC (PAKTHI U TEOPEMBI
IUTAHUMETPUH; YMEHHUE OLIEHUBATh
pa3mepbl 00BEKTOB OKPY>KAIOLIET0 MUPA;
- YMETb ONEePUPOBATH MOHATHIMU:
MHOT'OI'PaHHHK, CEYEHUE
MHOTOTpaHHHKa, Ky0, mapajiesienumne],
npu3Ma, nupamujia, hpurypa u
MOBEPXHOCTh BPALICHHUS, IIUITHUH]ID,
KOHYC, 11ap, cdepa, ceueHust GUrypsl
BpaIlleHHs], IUIOCKOCTh, Kacatoasics
cdepsl, HUINHAPA, KOHYCAa, I1JI011a/1b
MOBEPXHOCTH MHPAMHU/JIbI, IPU3MBI,
KOHYCa, IWIMHIPA, TIONIab CPEepsI,
00beM Ky0a, MpsSMOYTOJILHOTO
napasuieNienuIeN1a, MMPaMuIbl, IPU3MBI,
HWIMHApA, KOHYCA, [1apa; YMEHHe
M300pakaTh MHOTOTPaHHUKH U
MOBEPXHOCTHU BPALIEHHUS, X CEYCHHS OT
PYKH, C TIOMOMIBIO YePTEIKHBIX
MHCTPYMEHTOB U 3JIEKTPOHHBIX CPE/CTB;
YMEHHE pacrio3HaBaTh CHMMETPHIO B
MIPOCTPAHCTBE; YMEHHUE PacIO3HaBaTh
MIPaBUIILHBIE MHOTOTPAHHUKH;

- YMETb ONEepPUPOBATH MOHATHIMHU:
JIBM)KEHUE B IIPOCTPAHCTBE, TIOJO0HBIE
(Gurypsl B IpoCTPaHCTBE; UCTIOIb30BAThH
OTHOIIIEHUE TJIOMIAZACH TOBEPXHOCTEN U
00BbEMOB MOAOOHBIX GUTYp TpU
peIIeHUH 3a/1a9;

- YMETb BBIYUCIIATh T€OMETPUYECKHE
BEJIMYMHEI (IJTMHA, YTOJI, IIOMIATh,
00BbeM, TIIOIIA/Ib TOBEPXHOCTH),
WCTIONB3YS U3ydeHHBIE POPMYIIBI U
METO/IbI;

- YMETb ONIEPUPOBATH MTOHATHIMU:
IPSIMOYTOJIbHAsL CUCTEMA KOOPIMHAT,




KOOpJAMHAThl TOYKHU, BEKTOP,
KOOpJIUHATHI BEKTOPA, CKaJISIPHOE
IIPOU3BEIECHUE, YTOJ MEXKy BEKTOpaMH,
CyMMa BEKTOPOB, ITPOU3BEICHNE
BEKTOpa Ha YKCJI0; HAXOJUTB C
MTOMOIIBIO U3YYEHHBIX (HOpMYIT
KOOpJMHATHI CEPEUHBI OTPE3KA,
paccTosiHUE MEXTy IByMSI TOUKAMU;
-yMeTh BBIOUPATh MMOAXOASIIUI
W3Y4YEeHHBIN METOJ JUIsl pelIeHUs 3a/1a4H,
pacno3HaBaTh MaTeMaTUYECKUE (PAKTHI U
MaTeMaTHYeCKHe MOJIETH B PUPOIHBIX
1 OOIIIECTBEHHBIX SIBIICHUSX, B
HCKYCCTBE; YMEHHE IPUBOIUTD
MPUMEPBl MATEMATHUYECKUX OTKPBITHI
POCCHUICKON U MUPOBOM
MaTEMaTUYECKON HAyKH.

-YMeTb ONEepUPOBATH NOHATUAMU:
OIIpeZIeNIEHUE, aKCUOMa, TEOPEMA,
CJIEZICTBHE, CBOMCTBO, MPU3HAK,
JI0Ka3aTeNbCTBO, PABHOCUJIBHBIE
(hopMyITUPOBKHU; YMEHHUE
(dhopMynupoBath 00paTHOE U
IIPOTUBOIIOJIOKHOE YTBEPKICHHE,
MPUBOAUTH IPUMEPHI U KOHTPIPUMEPHI,
HCII0JIb30BaTh METOJI MaTeMaTUYECKOI
WHIYKUUW; IPOBOJAUTDH J1I0KA3aTEIbHbIC
paccy KAeHusl IPU peLIeHUH 3a/1ad,
OIICHUBATh JIOTUYECKYIO MPABUIIBHOCTh
paccyXJIeHHH;

- YMETb ONEPUPOBATH MOHATUIMHU:
MHO>K€CTBO, IOAMHOXECTBO, OTEepaIiU
HaJl MHO>KECTBAMU; YMEHUE
HCIOJIb30BATh TEOPETHKO-
MHOECTBEHHBIN anmnapar J1Jisi OUCaHus
peabHBIX MPOLIECCOB U ABJIEHUH MpHU
pelIeHuy 3a/1a4, B TOM YUCJIE U3 APYTHX
y4eOHBIX MPEIMETOB;

- YMETh ONEPUPOBATH MOHATUSIMU: Tpad,
CBSI3HBIN Tpad, 1epeBo, HUKI, rpad Ha
IJIOCKOCTH; YMEHUE 3a7aBaTh U
OTMCHIBATh Tpadbl pa3TMIHBIMU
croco6aMu; UCIONIb30BaTh Ipadbl Mpu
pelIeHnH 3a]1aY;

- YMeTb CBOOOTHO OIIEPUPOBATH
MOHATHSIMH: COYETaHUE, IEPECTaHOBKA,
YHCJIO COYETAHUH, YUCIIO IEPECTAHOBOK;
6unoM HpioTOHA; yMEHUE IPUMEHSATh
KOMOHMHATOPHBIE (PaKThI U PaCCyKIACHUS
JUISL peIlieHus 3a/1a4;

-YMETb ONEPUPOBATH MOHATUIMU:
HaTypaJlbHOE YUCJIO, IeJI0E YUCIIO,
OCTaTOK 10 MOJYJIIO, PallMOHAIbHOE




YHCJI0, UPPALUOHAIBHOE YHUCIIO,
MHOJKECTBA HaTyPaJIbHbIX, IIEJIbIX,
palOHAaIbHBIX, JEHCTBUTENIBHBIX YHCET;
YMEHHUE UCI0JIb30BaTh IPU3HAKH
JIETUMOCTH, HAMMEHBIITUH OO
JIeTUTeNb U HauMeHblIee ol1ee
KpaTHoe, aroput™ EBkinuaa npu
peLeHNH 3aa4; 3HAKOMCTBO C
Pa3IUYHBIMU O3ULIMOHHBIMU
cUCTEMaMM CUMCIICHHUS;

- YMeTb CBOOOTHO OIIEPUPOBATH
MOHATUSAMU: CTENIEHb C LIEJIBIM
II0Ka3aTeseM, KOpeHb HaTypaibHOU
CTEIEHH, CTENEHb C Pal[MOHAJIbHBIM
II0KAa3aTeJIeM, CTENEHD C
JEHCTBUTEILHBIM (BEIICCTBEHHBIM)
rokasaresuem, Jorapudm gucia, CHHYC,
KOCHHYC U TaHT€HC ITPOU3BOJILHOTO
4YHUCIIa;

- YMETb ONIEPUPOBATH MOHATHIAMHU:
TOKJECTBO, TOKIECTBEHHOE
npeoOpa3oBaHue, ypaBHEHHE,
HEPAaBEHCTBO, CUCTEMA YPaBHEHUN U
HEpPaBEHCTB, PABHOCHJIBHOCTh
YPaBHEHUIi, HEPABEHCTB U CUCTEM,
palMoHaIbHbIE, HPPALIOHAIIBHBIE,
II0Ka3aTeJIbHbIE, CTEIIEHHBIE,
norapupMHUUIECKHE,
TPUTOHOMETPUUYECKNE YPABHEHUS,
HEpaBEHCTBA U CUCTEMbI; YMEHHE
pelaTh ypaBHEHUs, HEPABEHCTBA U
CUCTEMBI C IIOMOIIBIO Pa3IUYHbIX
IIPUEMOB; PEIIaTh YpaBHEHUS,
HEpaBEHCTBA U CUCTEMBI C TAPaAMETPOM;
IIPUMEHSTh YPAaBHEHUS], HEPABEHCTBA, UX
CUCTEMBI JIJISl PELICHUS] MaTeMaTHYECKUX
3aJa4 ¥ 3a/1a4 U3 pa3InYHbIX o0yacTeit
HAYKHU U PeabHOM KU3HU;

-yMeTb CBOOO/IHO OIIEpUPOBAThH
MOHATUSIMU: Tpa@uK GYHKIH, 0OpaTHAas
(GyHKIMSA, KOMITO3ULMS (DYyHKIHIHA,
AuHeWHas QyHKUMs, KBaIpaTUYHas
¢byHK1MA, cTeneHHas QyHKIMS ¢ LeTbIM
M0Ka3aTesaeM, TPUrOHOMETPUUYECKHE
¢byHKIMH, 0OpaTHBIE
TpUTOHOMETpHUUYECKHEe QYyHKIIUY,
nokaszaTesbHasl U Jjorapudmudeckas
(yHKIIMY; YMEHUE CTPOUTH rpauKu
(GyHKUIMH, BBIIOJIHATH IPpeoOpa3oBaHus
rpadukoB QpyHKUIUH;

YMEHHUE UCIIONb30BaTh rpaduKu
(GyHKIUH 1715 U3y4eHus IPOLECCOB U
3aBUCUMOCTEN MPU PELICHUU 3a/1a4 U3




JpyTuX y4eOHbIX MPEAMETOB U U3
peanbHOMN )KU3HHU; BBIpaXKaTh
(bopMyIamMu 3aBUCUMOCTH MEXY
BEITMYUHAMU;

yYMEHHE CBOOOIHO ONEpUpPOBAThH
MOHATUSAMU: YETHOCTh (DYHKIIUH,
MEPUOTMIHOCTD (DYHKIINH,
OrPaHUYEHHOCTh (PYHKLIUH,
MOHOTOHHOCTH (DYHKITUH, SKCTPEMYM
(dbyHKIMKM, HAMOOIBIIIEE U HAUMEHBIIIEE
3Ha4YeHUs1 QYHKIHUU Ha IPOMEKYTKE;
yYMEHHUE NMPOBOAUTH UCCIIEI0BaHHUE
byHKIUY;

YMEHHE HCII0JIb30BaTh CBOICTBA U
rpaduKu GYHKUIUHN IS peIICHHS
YpaBHEHMI, HEPAaBEHCTB U 3a/1a4 C
napamMeTpamu; U300paxarb Ha
KOOPAMHATHOH IJIOCKOCTH MHOXECTBA
peleHuil ypaBHEHU, HEPABEHCTB U UX
CHCTEM;

-yMETb CBOOOIHO OIIEpUPOBAThH
MOHATUSMMU: 110CIIE10BATEIBHOCTD,
apupMeTHIecKas mporpeccus,
reoMeTpuyecKas Iporpeccus,
O6eckoHeuHO yObIBaroIIast
reoMEeTpUYECKas IPOrpeccusi; yMEeHHUE
3aJaBaTh MOCIIEI0BATEIBHOCTH, B TOM
YHCJIe ¢ IOMOIIBIO PEKYPPEHTHBIX
opmy;

- YMETb ONEPUPOBATH TOHSATHIMU:
HENPEPbIBHOCTh (PYHKIUH, ACUMITTOTHI
rpaduka QyHKIMH, IEpBast U BTOpas
MIPOU3BOIHAS (PYHKIIUH,
reOMeTpUUYECKUN U GU3NYECKUIN CMBICIT
MIPOU3BOJIHOM, IEpBOOOpa3Has,
oTpesieNIEHHbIA HHTETPpal; yMEHHE
HaXOJUTh ACUMITOTHI Tpaduka
(YHKIMW; yMEHHUE BBIYUCIIATH
MIPOU3BOJIHBIE CYMMBI, TIPOU3BEICHUS,
YaCTHOTO ¥ KOMITO3UIIMH (DyHKIIHH,
HaXOJUTh YPaBHEHHUE KacaTeIbHOU K
rpaduky QyHKIUY;

YMEHHE HUCII0JIb30BATh IPOU3BOJHYIO
JUTSL ICCIIETOBAaHUS (PYHKITUH, IS
HaXO0XKJCHUS HAMITY4IlIero perieHus B
MPUKIAIHBIX, B TOM YHCJIE COLUAIBHO-
HKOHOMHUYECKUX U (PU3NUECKUX 3a]auax,
JUISL OIIPEJICIIEHNS CKOPOCTH U
YCKOPEHHUST; HaXOAUTh IJIOLIAa U U
00BeMBI (QUTYp C TOMOIIBIO UHTErpaa;
MIPUBOAUTH IPUMEPBI MATEMAaTHUYECKOTO
MO/IETTUPOBAHUS C IIOMOILIBIO
nudepeHIMaIbHBIX YPAaBHCHHIH,




- YMETb ONEPUPOBATH MOHATUIMHU:
KOMIUIEKCHOE YHCII0, COMPSKEHHbBIE
KOMILJIEKCHBIE YUCIIa, MOJYJIb U
apryMeHT KOMIUIEKCHOTO yHcia, popma
3aMUCU KOMIUIEKCHBIX YHCeN
(reomeTpuyeckasi, TPUTOHOMETpPHYECKasT
1 anrebpanveckas); yMETh MPOU3BOIUTH
apudMeTHIECKHE IEUCTBHS C
KOMIUICKCHBIMU YHCIIAMU; TIPUBOIUTH
MIPUMEPHI UCIIOJIb30BAHUS KOMITIEKCHBIX
YUCEJT,

- YM€Thb CBOOOIHO OTIEPUPOBATH
MOHATHSIMH: CPEHEE apuPMETHIECKOE,
MeraHa, Haubosbllee 1 HAaMMEHbIIee
3HAUEHUS, pa3Max, TUCTIEPCHUs,
CTaH/IapTHOE OTKJIOHEHHE JJIsl OMUCAHUS
YHCIIOBBIX JAHHBIX;, YMEHHE
HCCIIEeI0BaTh CTATUCTUYECKHE TaHHbIE, B
TOM YHCJIE C TPUMEHEHUEM
rpaduyecKux METO0B U 3JIEKTPOHHBIX
CpeICTB; TpadUIECKU UCCIEA0BATh
COBMECTHbIE HAOIIOACHUS C TOMOIIBIO
JarpaMM pacCeUBaHUs U JIMHEWHOU
perpeccuu;

- YMETh HaXOJIUTh BEPOATHOCTH
COOBITHI C UCTIOJIB30BAHUEM
rpaduuecKux METOAOB; IPUMEHSITH IS
pelieHus 3a1a4 popMyJIbl CIOKEHHS U
YMHOXEHUS BEPOSATHOCTEH, GopMyITy
TIOJTHOU BEPOSITHOCTH, (POPMYITY
Bepuymnn, koMOMHATOPHBIE (PaKTHI U
(hopMyJTBI; OLICHHBATH BEPOSITHOCTH
peaNbHBIX COOBITHIA; yMEHHE
OTICpUPOBATH MTOHATUSIMHU: CITydaifHas
BEJIMYMHA, paclpe/eiIeHIue
BEpPOSTHOCTEH, MAaTEMaTHIECKOE
0’KMJIaHHUE, TUCTIEPCHS U CTAaHAAPTHOE
OTKJIOHEHHE CIIyYaHOW BEJIMYUHBI,
(yHKIIUU pacrpeieleHus U TUIOTHOCTH
PaBHOMEPHOTO, TTOKA3aTeIbHOTO 1
HOPMAaJIbHOTO paclpeAesieHH; yMEeHHe
WCIIOJIh30BaTh CBOMCTBA M3yYCHHBIX
pacrpeaeseHuid sl peleHus 3a1a4;
3HAKOMCTBO C TIOHSTHSIMU: 3aKOH
OOJIBIIUX YKCEN, METOJIbI BHIOOPOUHBIX
HCCIIEIOBAaHUI; YMEHUE TPUBOIUTD
MIPUMEPHI MPOSIBICHUS 3aKOHA OOBIINX
YuCes B PUPOJAHBIX M OOIIECTBEHHBIX
SIBIICHUSX;

- YMETh CBOOOHO OTIEPUPOBATH
MOHATHSIMH: TOYKA, MPsAMasi, IIIOCKOCTb,
MPOCTPAHCTBO, OTPE3OK, JIyY, TIIOCKHUI
YTOJI, ABYTPAHHBIN YTOJ, TPEXTPaHHBIH




yToJ1, IepeceKarolrecs, napaieabHble
U CKpEIIMBAOIINECs IPSIMbIE,
NapajuieIbHOCTD U MEPIEHUKYIISIPHOCTD
MPSIMBIX U MJIOCKOCTEH, Yroa MEeXKIY
MPSIMBIMH, YTOJI MEX/Ty MPSIMOH U
IJIOCKOCTBIO, YTOJI MEXTY TIIOCKOCTSAMU;
YMEHHUE HCIIONB30BaTh MPU PELICHUN
3a/1a4 u3yueHHbIe (PaKThl U TEOPEMBI
TUTAHUMETPUH; YMEHUE OIICHUBATh
pa3Mepsl 00BEKTOB B OKPYKAIOIIEM
MHUpE; YMEHHUE ONIepUPOBATH MOHATUAMU:
MHOTOTPaHHUK, CEUEeHUE
MHOTOTpaHHHKA, TPABUIBHBIN
MHOTOTpaHHUK, pU3Ma, MTUPAMH/IA,
¢burypa 1 MoBepxXHOCTh BpaIllCHHS,
UWIMHIP, KOHYC, map, cdepa, pa3BepTka
MOBEPXHOCTHU, CEYCHUS KOHYCa U
UWINH]IPA, apaijieNIbHble OCH WU
OCHOBAHHIO, CEUCHHE I11apa, TIOCKOCTb,
Kacaromascs chepsl, HIINHIPA, KOHYCa;
YMEHHUE CTPOUTH CEUCHUE
MHOTOTpaHHUKA, U300pakaTh
MHOTOTPaHHHUKH, (PUTYDPBI U
MMOBEPXHOCTHU BpAIllEHHUsI, UX CEUCHHUS, B
TOM YHCJIE C TTOMOLIBIO 3JIEKTPOHHBIX
CPEJICTB; YMEHHUE IPUMEHSTH CBONCTBA
reoMeTpuueckux Guryp,
CaMOCTOSITENIbHO (pOPMYJIUPOBATH
OTIpeIeNIeHUs] U3y4aeMbIX GUryp,
BBIJIBUTATh THIIOTE3bI O CBOMCTBAX H
MIPU3HAKAX TEOMETPUUYECKUX (PUTYp,
00OCHOBBIBATH HITH OTIPOBEPTaTh UX;
YMEHHUE MPOBOAUTH KITACCUPHUKAIIIO
¢Guryp 1o pa3IUIHBIM MTPU3HAKAM,
BBINOJIHATH HEOOXOIUMBIE
JIOTIOJTHUTEIBHBIE TOCTPOCHHST,

-yMeTb CBOOO/IHO OIIEpUPOBAThH
MOHATHSMU: TIJIOLAAb (PUTYphI, 00bEM
(Gurypsl, BeJIMYMHA yTIa, PACCTOSHUE OT
TOYKH JI0 TJIOCKOCTH, PACCTOSTHHE
MEX]y MPSIMBIMH, PACCTOSIHUE MEXKTY
TJIOCKOCTSIMU, TUTOIIAAb ChEpHI,
IUIOIIA/b TOBEPXHOCTH MTUPAMUJIBI,
MIPU3MBI, KOHYCa, IIUHIPA, 00BEM
Ky0a, IpsIMOYTOJILHOTO
napasuiesienuIeN1a, MMPaMuIbl, IPU3MBI,
LWINHAPA, KOHYCA, 11apa; YMEHHe
HaXOJUTh OTHOILLIEHUE 00HEMOB
MoA00HBIX PUTYD;

- YMETh CBOOOTHO OTIEPUPOBATH
MOHATUSMU: JIBI)KEHUE, NapajiesIbHbINA
MEePEeHOC, CAMMETPHS Ha IJIOCKOCTH U B
IIPOCTPAHCTBE, IOBOPOT,




npeoOpa3oBaHue MO100Us, TT0T00HBIE
(burypsl; yMeHHe pacro3HaBaTh paBHbIE
1 110/100HBIe (PUTYPBI, B TOM YHUCIIE B
MIPUPOJIE, UCKYCCTBE, ApPXUTEKTYPE;
YMEHHE UCIIOJIb30BaTh TEOMETPHUYECKUE
OTHOIIICHHUS, HAXOAUTh T€OMETPUUECKUE
BEITUYHHEI (JUIMHA, YTOJI, TIOMIAb,
00BeM) TP PEIICHUH 3a/1a4 U3 IPYTUX
y4eOHBIX MPEMETOB U U3 PEATHHOM
KHU3HU;

- yMEeTh CBOOOJHO ONIEPUPOBATH
MOHATHSIMU: TIPSMOYTOJIbHAS CHCTEMA
KOOpJUHAT, BEKTOP, KOOPIAUHATHI TOUKH,
KOOpJIUHATHI BEKTOPA, CyMMa BEKTOPOB,
MPOU3BEICHNE BEKTOPA HA YHCIIO,
pazioxeHue BeKTopa o 6asucy,
CKaJIsIpHOE TIPOM3BEICHUE, BEKTOPHOE
MIPOU3BEICHUE, YTOJl MEX]Iy BEKTOPaMU;
YMEHHE UCII0JIb30BaTh BEKTOPHBIN U
KOOPJIUHATHBIN METOJ JIIsl peIICHUS
TreOMEeTPHUYECKUX 3a7a4 U 3a7a4 APYTUx
y4eOHBIX MPEIMETOB; OIIEPUPOBATh
MOHATUAMM: MaTpula 2x2 u 3x3,
OTpeeIUTENb MAaTPHULIBI,
T€OMETPHYECKUN CMBICIT ONIPEACTUTEIS;
- YMETh MOJIEIUPOBATh peaIbHbIE
CUTYallUu Ha SI3bIKE MAaTEeMAaTHKH;
COCTaBJISITh BBIPAXKECHHUSI, yPAaBHEHUS,
HEPABEHCTBA U UX CUCTEMBI 110 YCIOBHIO
3aJ1auu, UCCIIEIOBAThH TIOCTPOCHHBIC
MOJIETIU C UCIIOJIb30BAHUEM ammapara
anredpbl, UHTEPIPETUPOBATH
MOJIYYEHHBIN pe3yNbTaT; CTPOUTh
MaTeMaTHYEeCKHE MOJICITH C IIOMOIIBIO
TeOMETPHUECKUX TIOHATUN U BEIIUYHH,
pelIaTh CBSI3aHHBIC C HUIMU
MIPAKTUYECKHE 3a/1a4M; COCTABIIATh
BEPOSITHOCTHYIO MOJICITh U
HMHTEPIPETUPOBATH MOTYUYEHHBIN
pe3yJIbTaT; pemaTh MPUKIAIHBIE 331291
CpeICTBAaMU MaTEeMAaTUYECKOTO aHan3a,
B TOM YHUCJI€ COIIMAITLHO-
9KOHOMHYECKOTO U (PU3UIECKOTO
XapaxTepa;

- YMEHHUE BBIOUPATH MOIXOISIINA METOT
JUTSL PEIICHUS 33]1a9H; IOHUMaHHEe
3HAYUMOCTH MAaTEMATHKHU B U3y4YCHUU
MIPUPOJTHBIX U OOIIECTBEHHBIX
MIPOLIECCOB U SBJIICHUI; yMEHHE
pacrto3HaBaTh MPOSIBJIICHAE 3aKOHOB
MaTeMaTHKH B UCKYCCTBE, yMECHHE
MIPUBOJIUTH TIPUMEPHI MATEMATHIECKUX
OTKPBITUH POCCUKCKON U MUPOBOM




MaTeMaTU4ECKOU HAyKU

OK 02. Mcnonbs3oBaTh
COBPEMEHHBIEC CPEJICTBA
MOKCKA, aHaTN3a U
HMHTEPIpETAI
nHpopManuu, u
nH(pOpMaLMOHHbIE
TEXHOJIOTHH ISt
BBITIOJTHEHUS 337144
npodeccroHanbHOI
NEeSATeTbHOCTH

B o6macTi IeHHOCTH Hay4YHOTO
TO3HAHMUS:
-c()OpMUPOBAHHOCTH
MUPOBO33PEHUSI,
COOTBETCTBYIOILIETO
COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKH U
00LIECTBEHHOM MPAKTUKH,
OCHOBaHHOTO Ha JHaore
KYJIBTYpP, CIOCOOCTBYIOIIETO
OCO3HAHHUIO CBOETr0 MECTa B
MOJIUKYJIbTYPHOM MHPE;

- COBEpILIEHCTBOBAHUE
SI3BIKOBOM M YU TATEIBCKOMN
KYJbTYpPbI KaK Cpe/iCTBa
B3aMMO/JICUCTBUS MEKITY
JIOABMH U MTO3HAHUS MHPA;

- OCO3HaHHE [IECHHOCTH
HAYYHOU JeSTENbHOCTH,
TOTOBHOCTb OCYIIIECTBIIATH
IPOEKTHYIO U
MCCJIEI0BATEIbCKYIO
NEeSITeNIbHOCTh UHIUBUIYaTIbHO
U B TpYIIIIE.

OBnaneHne yHUBEPCAIbHBIMU
y4eOHBIMU MTO3HABATEIbHBIMU
NEUCTBUSIMU:

B) paboTa ¢ nHpopmarmei:

- BJIaJICTh HABBIKAMHU
NOJTy4eHUsT THPOPMAITUH U3
UCTOYHUKOB Pa3HbIX TUIIOB,
CaMOCTOSITEJIbHO OCYIIECTBIISATh
MIOUCK, aHAJIN3,
CHUCTEMAaTHU3AIUIO U
MHTEpIIpeTalnio HHpOpMaIu
Pa3IUYHBIX BUIOB U (hopM
IpEeJICTaBICHHUS;

- CO3/1aBaTh TEKCTHI B
pasnuyuHbIX (hopMarax ¢
Y4€TOM Ha3HA4YCHHS
uHbOpMaIU U LIeTIEBOM
ayJUTOpUH, BEIOHpast
ONTUMAJILHYIO opMy
MpeACTaBICHUS U
BU3YyaIH3allHH;

- OLICHUBATh IOCTOBEPHOCTb,
JIETUTUMHOCTH MH(OpMaLUH,
€€ COOTBETCTBUE MIPABOBBIM U
MOpaIbHO-3THYECKUM HOpMaM;
- UCTIOJIb30BaTh CPEJICTBA
MHGOPMAIIMOHHBIX U

- YMETb ONEPUPOBATH MOHATHIMU:
parnmoHanbHas QyHKIMS, TOKa3aTeIbHAas
GbyHKIMS, cTenenHas QyHKIHS,
norapudmudeckas GyHKIus,
TPUTOHOMETPHUYECKHE (DYHKIIHH,
oOpaTtHbIe PYHKINU; YMEHHE CTPOHUTH
rpaduky U3y4yeHHBIX (YHKIIHH,
UCTIOJIb30BaTh rpapuKu pH U3yUEHUH
NPOIIECCOB U 3aBUCUMOCTEH, IpU
pelIeHIH 331249 U3 APYTHX YIeOHBIX
NPEMETOB U 33]1a4 U3 PealIbHOW KHU3HH;
BBIpaKaTh (POPMYJIaMU 3aBUCHMOCTH
MEX]y BETMYMHAMU;

- YMETb ONEPUPOBATH MOHATHIMU:
TOK/IECTBO, TOXICCTBCHHOEC
npeoOpazoBaHue, ypaBHEHHE,
HEPaBEHCTBO, CUCTEMa YPaBHCHUH U
HEpaBEHCTB, PABHOCHIIBHOCTD
YPaBHCHHIA, HEPABCHCTB U CUCTEM,
panroHaIbHbIE, HPPAIIHOHANIEHBIE,
TIOKa3aTesIbHbIC, CTCIICHHBIC,
norapupmuyeckue,
TPUTOHOMETPHUYECKHIE YPABHEHHS,
HEpaBEHCTBA U CUCTEMBI; YMETh PeIIaTh
yYpaBHEHHSI, HEPABEHCTBA U CHCTEMBI C
TIOMOIIBIO PA3ITUYHBIX MIPUEMOB; PeIIaTh
yYpaBHEHHSI, HEPABEHCTBA U CHCTEMBI C
napamMeTpoM; IPUMEHSTh ypaBHEHHUS,
HEPaBEHCTBA, X CHCTEMBI JIJISl PEIICHUS
MaTeMaTHYeCKUX 3a7a4 1 3a/1a4 U3
pa3IM4YHBIX 001aCTei HAYKH U peaTbHOM
KU3HU;

- YMETh CBOOOJTHO OTIEPUPOBATH
HNOHATHAMH: JBI)KEHUE, TApaIeIbHBINA
HIepEHOC, CHMMETPHS Ha TUIOCKOCTH H B
IPOCTPAHCTBE, TIOBOPOT,
npeoOpa3zoBaHue MOA00US, TOAOOHBIE
(burypsl; yMeTb pacro3HaBaTh paBHbIE U
no100HbIE PUTYPBHI, B TOM YHCIIC B
MIPUPOJIE, UCKYCCTBE, APXUTEKTYPE;
YMETh UCIIOJIb30BaTh T€OMETPUICCKHE
OTHOIICHHS, HAXOUTh T€OMETPHUIECKUE
BEJIMYMHBI (IJTMHA, YTOJI, IJI0MIA]Th,
00BbEM) TIPU PEIICHUH 3a/1a4 U3 APYTUX
y4eOHBIX TPEJAMETOB U U3 PEaTbHOM
KU3HU




KOMMYHHKAITUOHHBIX
TEXHOJIOTHI B PEIICHUU
KOTHUTHBHBIX,
KOMMYHHUKaTHBHBIX U
OpTraHU3aIMOHHBIX 337124 C
coOroieHreM TpeOoBaHU
9PrOHOMUKH, TEXHUKH
0€301aCHOCTH, TUTHEHEI,
pecypcocOepexeHus,
MIPABOBBIX M THYECKUX HOPM,
HOpPM MH(OPMAITIOHHON
0€e30IacCHOCTH;

- BJIaJICTh HABBIKAMU
pacro3HaBaHUsI U 3aIIUTHI
uHpopManuy,
nH(pOpMaITMOHHOM
0€30MacCHOCTH JTUYHOCTH

OK 04. DddexTuBHO
B3aHUMOJCHCTBOBATh U
paboTaTh B KOJUICKTHBE U
KOMaHJIe

TOTOBHOCTbH K CAMOPAa3BUTHIO,
CaMOCTOSITEIILHOCTH U
CaMOOIMpPEICICHHIO;
-OBJIaJIcHHE HaBBIKAMU y4eOHO-
HCCIIEIOBATENLCKOM,
MPOEKTHON U COLMAJIbHOU
NeSITeNIbHOCTH;

OBnazneHne yHUBEpPCAIbHBIMU
KOMMYHHUKATUBHBIMU
JEUCTBUSAMMU:

0) COBMECTHAs I€SITEIIbHOCTD:

- IOHUMATh U UCIIOJIb30BATh
IpeUMyIIecTBa KOMaHAHON 1
WHIUBUAYATBHON pabOTHI;

- IPUHUMATD 1I€JTM COBMECTHOM
NeSTEIbHOCTH,
OpPraHU30BbIBATH U
KOOPJIUHHUPOBATH ICUCTBUS IO
€€ JIOCTH)KEHUIO: COCTABIIATh
IUJIaH JIEUCTBUM, PACIIPEECTATD
pOJIM C yYETOM MHEHUI
Y4aCTHUKOB 00CYKIaTh
pe3yJIbTaThl COBMECTHOM
paboTsI;

- KOOPJIMHUPOBAThH U
BBITIONTHSATE pa0OTy B YCIOBHSIX
peaNbHOTO, BUPTYaJIbHOTO U
KOMOMHUPOBAaHHOTO
B3aNMOJECHCTBHUS;

- OCYIIECTBIISITh MO3UTUBHOE
CTpaTeruyeckoe MoBeICHUE B
Pa3IUYHBIX CUTYALUSX,
MIPOSIBIISATH TBOPUYECTBO U
BooOpakeHue, ObITh
MHUIUATUBHBIM.

OBJa/icHUEe YHUBEPCATbHBIMU

- YMETh ONEePUPOBAThH MOHATUSIMHU:
CJy4aiiHBIN OMBIT U CIy4aliHOE COOBITHE,
BEPOATHOCTH CITy4aifHOTO COOBITHS;
YMETb BBIYUCISATH BEPOSATHOCTB C
UCIIOJIb30BaHUEM TpaduIecKuX
METOIOB; IPUMEHSATH (POPMYIIBI
CIIOKEHHSI U YMHOXKEHHS BEPOSITHOCTEH,
KoMOUHATOpHBIE (HaKTHI U HOPMYIIBI IPU
pELICHUH 3a]1a4; OL[CHUBATh
BEPOSTHOCTH PEAJIbHBIX COOBITHIA;
3HAKOMCTBO CO CIIy4ailHbIMU
BEJIMYMHAMU; YMEHHE IPUBOIUTH
IpUMEPHI MTPOSBICHUS 3aKOHA OOJIBIINX
qrces B IPUPOJHBIX U OOIECTBEHHBIX
SBIICHUSX;

- YMeTb CBOOOTHO ONIEPUPOBATH
MOHSTHUSIMH: CTETIEHB C LIENBIM
IOKa3aTesieM, KOPEHb HATYpaJlbHOU
CTENEeHHU, CTENEeHb C PallMOHAIBHBIM
MoKa3aTeJieM, CTETIEHb C
JEHCTBUTEILHBIM (BEIIECTBEHHBIM)
rokasaresem, Jorapudm ducia, CHHYC,
KOCHHYC U TaHT€HC IPOU3BOIBHOIO
qHca;

- YM€Thb CBOOOIHO OTIEPUPOBATH
MOHATUAMMU: TpaduK QyHKIIMU, OOpaTHAS
GbyHKIMSA, KOMIO3UIINS (PYHKITUH,
TUHEeWHas QyHKIWS, KBaIpaTHIHas
byuknus, creneHHas GQyHKIUS C IETbIM
rokaszaresieM, TPUrOHOMETPUYECKHe
(dbyHKIMM, 0OpaTHBIS
TPUTOHOMETPUYECKHE (DYHKIIHH,
MoKasaresabHas ¥ Jorapudmuueckas
(GYHKIMU; YMETh CTPOUTH rpaduku
(hyHKIH, BBITOTHATH TPEOOpa30BaHUS
rpaduKoB QyHKIH;




PETYISITUBHBIMU JTCHCTBUSIMH:
T') IPUHATHE ce0s U APYTHUX
JIIOJICH:

- IPUHUMATh MOTHUBBI U
apryMEHTHI IPYTUX JIOJCH Mpu
aHaJIM3€e pe3ysbTaToB
NeSITeIbHOCTH,

- IPU3HABATh CBOE MPABO U
IIpaBo APYTHX JOACH Ha
OIIINOKH;

- pa3BHBATh CIIOCOOHOCTH
MMOHUMATh MUP C MMO3ULIUU
JPyroro 4enoBeka

- YMETb UCTOJIb30BaTh TpaUKH
(GyHKUIMH 1715 U3y4YEeHUs IPOLIECCOB U
3aBUCUMOCTEH MPH pelIeHUH 3a]a4 U3
JpyTuX y4eOHbIX MPEAMETOB U U3
peanabHOM JKU3HU; BBIPAKATH
(bopMynIamMH 3aBUCUMOCTH MEXIY
BEJIMYUHAMU;

- CBOOO/IHO ONEPUPOBATH NOHATUSIMMU:
YEeTHOCTh (DYHKIINH, IEPHOAUIHOCTD
(yHKIMH, OTPaHUYEHHOCTH (DYHKIIHH,
MOHOTOHHOCTH (DYHKITUH, SKCTPEMYM
(dhyHKIMKM, HAaMOOIBIIIEE U HAUMEHBIIIECE
3Ha4YeHUs1 QYHKINUU Ha IPOMEKYTKE;
YMETb IPOBOJUTH UCCIIEOBAHHUE
byHKIUY;

- YMETb UCIMOJIb30BaTh CBOMCTBA U
rpaduKu QYHKUUHN IS peIICHHS
YPaBHEHMI, HEPABEHCTB U 3a/1a4 C
napamMeTpamu; U300paxarh Ha
KOOPAMHATHOH MJIOCKOCTH MHOXECTBA
peleHuil ypaBHEHU M, HEPABEHCTB U UX
cHCTEM

OK 07. CopnelicTBoBaTh
COXPAHEHHUIO
OKpY>Karolleu Cpenbl,
pecypcocOepekeHHIO,
MPUMEHSTH 3HaHUS 00
W3MEHEHUU KIIuMaTa,
TIPUHIUIIBI OEPEKITUBOTO
MIPOU3BO/ICTBA,
3¢pPEeKTHBHO
JIECTBOBATE B
YpE3BbIYAHBIX
CUTYalUsAX

- HE MPUHUMATD JICUCTBUS,
IPUHOCSIINE BPEJ
OKpYKarolleH Cpeac;

- YMETh MPOTHO3UPOBATH
HeOIaronpusITHbIE
9KOJIOTMYECKUE TTOCIIEACTBUS
NPEANPUHUMAEMBIX JEHCTBUM,
IpeloTBpallaTh UX;

- pacClIUPUTH OIBIT
JeSTEIbHOCTH SKOJIOTHYECKOM
HaIlPaBJIEHHOCTH;

- pa3pabaTbIBaTh IJIaH
pereHust MpodJIeMbl C Y4eTOM
aHaJIM3a UMEIOIIUXCS
MaTepHUaTbHBIX U
HeMaTepUaIbHBIX PECYpPCOB;

- OCYILECTBIISTh
LieJIeHaNPaBIeHHbII MTOUCK
NepeHoca CpeCTB U CIIOCOO0B
JNIEUCTBUS B
npodeccruoHabHYIO Cpeny;

- YMETh MIEpPEHOCUTD 3HAHUS B
M03HABATENbHYIO U
MPAKTUYECKYI0 00JIaCTH
KHU3HEEATEIbHOCTH;

- IpeyIaraTb HOBbIE MTPOEKTHI,
OLICHUBATb UJIEU C TIO3ULIUU
HOBU3HBI, OPUTUHAIBHOCTH,
MIPAaKTUYECKON 3HAYMMOCTH;

- 1aBaTh OLIEHKY HOBBIM
CUTYaIUsIM, BHOCUTh

- YMETh ONEPUPOBATH MOHSATUSIMHU:
(dbyHKIM, HepephIBHAS (YHKITHS,
MIPOM3BOIHAS, IEPBOOOPA3HAS,
OTIpEIeIICHHBI HHTErPaIT; YMETh
HaXOJUTh MPOU3BOIHBIC JIEMEHTAPHBIX
(GYHKIHH, HCTIOJB3YSI CIIPABOYHBIC
MaTepHAIIbL, UCCIIEIOBAThH B MPOCTEUIITUX
cirydasx (QyHKIMH HA MOHOTOHHOCT,
HaXOJUTh HAUOOJBIINE U HAUMECHBIIINE
3Ha4YeHMS QYHKIUN; CTPOUTH TpaduKu
MHOTOYIECHOB C UCIOJIb30BaHUEM
amrmapara MaTeMaTHYECKOTO aHAIIN3a;
MIPUMEHSITH POU3BOIHYIO TIPU PEIICHUU
3aJa9 Ha IBM)KCHUE; PEIIaTh MPAKTHKO-
OpUEHTUPOBAHHBIC 33/Ia4H Ha
HauOOJIbIIINE U HANMEHBIIINE 3HAYCHHS,
Ha HaXOXXJIEHUE TTyTH, CKOPOCTH U
YCKOPEHHS;

- YMETh ONEPUPOBATH MOHSATUIMHU:
JIBIDKEHUE B TPOCTPAHCTBE, TIOAO0HbIE
(uUrypsl B IpOCTPAHCTBE; UCIIOJIL30BATh
OTHOIIIEHUE TIJIONIaAei TOBEPXHOCTEN U
00BbEMOB MOAOOHBIX GUTYp TIpU
peIlIeHUH 3a/1aY;

- YMETh BBIYUCIATH TEOMETPHUECKHE
BEJIMYUHBI ([UIMHA, YTOJI, TUIOMIA/Ib,
00BEM, IIIOMAAb TOBEPXHOCTH),
UCTIONB3YS N3yUeHHbIE POPMYIIBI U
METO/IbI




KOPPCKTHUBBI B ACATCIIbHOCTD,
OL€HUBATh COOTBETCTBHUEC
PE3YJILTATOB LCIISIM

2. CTPYKTYPA U COJAEP)KAHUE YUEBHOM JUCIHUILINHBI

2.1. O0beM y4eOHOI TMCHUIIMHBI U BUIbI Y4eOHOH padoThl

Buj yueOHoii padoThl O0bem B yacax

O0bem o0pa3oBaTeIbHOI NPOrpaMmbl yueOHO
JTUCIHHUITNHEI 78

B T.4. B (popMe NpaKkTHYECKOH MOATOTOBKH

BT. 4..

TeopeTuieckoe o0ydeHue 42

IPAKTUYECKUE 3aHATHSA (€CIIN IPEyCMOTPEHO) 36

CamocTrodrenbHas pabora -

HpOMe)KyTO'-lHaﬂ aTTrecrauuda




2.2. TemaTn4yecKuil IJIaH M cOJePKAHUE TUCHUILINHBI

HaumenoBanue Conep:xxanue yueOHOro MaTepuaJia (0CHOBHOE U MPO(ecCHOHATBLHO-OPHUEHTHUPOBAHHOE), O6bem | Dopmupyembie
pa3aesioB u TeM JIadopaTopHbIe M NPAKTHYECKUE 3aHATHS, IPUKJIATHON MOAY./Ib (IPH HAJIMYHMH) 4acoB | KOMIIETeHUNH
1 2 3 4

Pa3nea 1. Knerka — cTpyKTypHO-()YHKIIHOHAJIbLHAS €IMHHUIA }KMBOI'0 16/6
Tema 1.1. Copaep:xxanue 2 OK 2
buosorust kak CoBpeMeHHBIE OTpaciu OUOIOTHYECKUX 3HAHUH. CBSI3b OMOJIOTHU C IPYTHUMH HayKaMu: OMOXVMUS, 2
Hayka. O0mas ouodusuka, OnoHuka, renoreorpadus u ap. Posb u Mecto 6uosioruu B popMUPOBAHUN COBPEMEHHOM
XapaKTepUCTHKA  |HAay4YHOU KapTUHBI MUpa. Y POBHU OpraHU3aIliu >kUBOM MaTepun. OO0Ias XapaKTepUCTUKA KU3HU,
JKH3HH CBOMCTBA KUBBIX CUCTEM. XUMUYECKUIN COCTaB KIETOK
Tema 1.2. Conep:xxanue 4 OK -1 OK-2
CrpykTypHO- OK -4
¢pynkmmonanbnasa | Knerounas teopus (T. LlIBann, M. llneiinen, P. Bupxos). OCHOBHBIE IOJIOKEHHUS COBPEMEHHOM 2
OpraHu3aums KJIETOYHOU T€OpUHU. THUIIBI KIETOUHOW OpraHu3aluy: MPOKAPUOTUYECKUI 1 DYKaPUOTUUECKUH.
KJIETOK OIHOKJIETOUHBIE 1 MHOTOKJIETOUHBIE OpraHu3Mbl. CTpoeHHe MPOKapUOTHIECKOM KiIeTKU. CTpoeHue

9YKapUOTHIECKOH KieTKU. Hekerounsie hopmbl )ku3HM (BHPYCHI, OakTeprodarn)

IIpakTnueckas padora Ne 1. 2

Bupycublie u 6akrepuanbhblie 3aboneBanus. O0IIKe TPUHIIUIIBI HCTIOIB30BAHUSI IEKAPCTBEHHBIX

BemiecTB. OcOOEHHOCTH MPUMEHEHHSI aHTHOMOTHKOB.
Tema 1.3. Conepxanue 6 OK-1
CTpykKTypHO- XpomocomHas teopusi T. Moprana. CtpoeHne XxpoMocoM. XpOMOCOMHBIN HaOOp KJIETOK, TOMOJIOTUYHbIE 2 OK -2
(pYHKUHMOHAJIBHBIC | U HETOMOJOTHYHBIC XPOMOCOMBI, TAIUIOWIHBIA U TATIOUTHBIA Habop. Hyknennosbie kuciotsl: JTHK,
daxTopsl PHK naxoxaeHue B KJI€TKe, UX CTpOCHUE U PYHKIMH. MaTpudHbIe IPOIECCH] B KIETKE: PETLTUKALIUS,
HACJIeACTBEHHOCTH | OuocuHTe3 Oenka, penapanus. ['eHeTH4ecKuil KoJ 1 ero CBOMCTBA

IIpakTnyeckas padora Ne 2. 2

Pemienue 3a1au Ha onpeeneHue NOCIeI0BaTENIbHOCTH HYKJIEOTHAOB, AMUHOKHUCIIOT B HOPME U B Cllydae

M3MEHEHMS Mocea0oBaTenbHOCTH HykieoTuaoB JJHK.

IMpakTnyeckasi padora Ne 3. 2

XpomocomHbIe MyTauuu. [ eHHbIe 3a00JIeBaHNUS.
Tema 1.4. Conep:xxanue 2 OK-2
OOmen BemecTB 1 | [TonsiTue MeTaboIM3M. ACCUMUJISIIIAS U TUCCUMMUJISIIIAS — JIBE CTOPOHBI MeTabosm3Ma. Turel oOMeHa 2




NnpeBpalieHue BEIIIECTB: aBTOTPOQHBII U TeTepoTpo]HBIH, a3poOHBIN 1 aHa’poOHBIN. [InacTnyeckuii oOMeH.
JHepruu B KJeTke | ®oTocuHTE3. XEMOCUHTES.
Tema 1.5. Conepxanue 2 OK-2
KusHeHHbIN UMK | KileToYHBIH UKL, €T0 meproibl. MUTO3, €ro CTaJANH U IPOUCXOISIINE IPOIECChl. buomornyeckoe 2 OK -4
KJIeTKH. MUTO3. 3HaYeHue MuTo3a. Meiio3 u ero craauu. [loBenenune xpomocoM B meiose. Kpoccunrosep.
Meiio3 buonornueckuii cMbIc Melo3a.
Paznen 2. Ctpoenue u pyHKIIMHA OPraHu3Ma 22/8
Tema Conep:xanue 2 OK-2
2.1.Ctpoenue MHOrok1eToYHbIE OPraHu3Mbl. B3anMOCBs3b YacTeil MHOrOKJIeTOUHOro opranuzMa. @ynkuus. Oprassl u 2 OK -4
OpraHuszma CUCTEMBI OpraHoB. ATmapaTsl opraHoB. ['oMeocTa3 opranusMa u ero nojjiepkaHue B Mporecce

KU3HEIESITEIbHOCTH.
Tema 2.2. Coaep:xanue OK -2
®opmbl ®dopmbl pa3MHOXKEHUs OpraHu3MoB. becrnonoe u nosioBoe pazmMHokeHue. Busl 6ecrionoro 2
Pa3MHOKeHHUs pasMHoxeHus. [TonoBoe pazmHokeHue. ['ameTorenes y UBOTHbIX. CriepMaTOreHe3 U OOTEHES.
OPraHu3MoB CtpoeHne nosoBbIX Ki1eToK. OmiIog0TBOpeHne
Tema 2.3. Coaepixanne 4 OK -2
Omnrorenes OK -4
pacreHwuii, NHnuBuayasbsHOE pa3BUTHE OPraHU3MOB. DMOpPHOTEHE3 U ero ctaauu. [locTaMOpruoHaNbHBIN TEPUOI. 2
JKMBOTHBIX M Craguu mocTaMOpHOHATBHOTO Pa3BUTHS Y )KUBOTHBIX U 4YenoBeka. [IpsMoe u HempsiMmoe pa3BUTHE.
yeJioBeKa buonoruueckoe crapenue u cMepTb. OHTOT€HE3 PaCTEHUH.

IpakTuueckas padora Ne 4. 2

CoBpeMeHHbIE TEOPUU CTAPEHUSI.
Tema 2.4. Coaepxanue 4 OK -2
3aKOHOMEPHOCTH OCHOBHBIE TIOHATHS TCHETHKU. 3aKOHOMEPHOCTH 00pa3oBaHms raMeT. 3aKoHbl [. Menaens 2 OK -4
HACJICI0BAHUA (MoHOTHOpHIHOE U MONUTHOPUIHOE CKpelIrBanue). BzanmosneiictBue reHos.

IIpakTnueckas padora Ne 5. 2

Pemienue 3a1au Ha onpeiesieHuEe BEPOSITHOCTY BO3HUKHOBEHMS HACJIEICTBEHHBIX IIPU3HAKOB IPYU MOHO-,

T, TIOJIUTHOPHUTHOM M aHAIM3UPYIOLIEM CKPEIIMBAHUH, COCTABICHUE TEHOTUITMYECKIX CXEM

CKpEIIUBAHHUS.
Tema 2.5. Conepxanue 4 OK-1
CuenJjieHHOe 3akonsl T. Moprana. CuerieHHOe Hacjie/IoBaHHE TeHOB, HapylieHue cuerieHus. Hacnenosanue 2 OK-2
HacJle/l0BaHue MIPU3HAKOB, CLIETIJIEHHBIX C [TOJIOM




NPU3HAKOB IIpakTnyeckas padora Ne 6. 2

Pemenue 3amau Ha onpeneneHue BEPOSITHOCTH BOSHUKHOBEHHS HACJICICTBEHHBIX IPU3HAKOB MPHU

CIIETUICHHOM HACJIeIOBAaHUH, COCTABICHNE TCHOTUITMYECKUX CXEM CKPEIIMBAHUS
Tema 2.6. Conepxanue 6 OK-1
3aKOHOMEPHOCTH M3MeH4YMBOCTH NMPU3HAKOB. BHIbl N3MEHUUBOCTH: HACJICICTBEHHAS] M HEHACIIEICTBEHHAsI. 3aKOH 4 OK -2
H3MEHYUBOCTH TOMOJIOTHUYECKUX PSAIOB B HacheacTBeHHOH m3meHunBocty (H.W. BaBunos). Myraimonnas teopus OK -4

M3MEHYMBOCTH. BHUIbI MyTalMili 1 IPUYUHBI UX BO3HUKHOBEeHUsA. Kapunorun yenoseka. HacneacTtBeHHbie

3a00J1eBaHus yeoBeKka. [ eHHbIe 1 XpOMOCOMHBIC 00JIe3HH YesioBeKa. bojie3Hu ¢ HacleICTBEHHON

MPEAPACTIONOKEHHOCThIO. 3HAYEHUE MEAUIIMHCKON T€HETUKU B MPEJOTBPAILICHUH U JICYCHUN

TEHETUYECKUX 3a00JIeBaHUI YellOBEKa

IIpakTn4yeckas padora Ne 7. 2

Pemienue 3a1au Ha onpeeraeHUe TUIIA MYTALMK MIPU NIepeaade HACAEACTBEHHbIX TPU3HAKOB,

COCTaBJICHHE TEHOTUITUYECKUX CXEM CKPEIIHMBAHUSI.
Paspnen 3. Teopusi 3Boounu 8/2
Tema 3.1. Uctopus | Coaepkanune 2 OK-2
IBOJTIOIMOHHOTO [Tepsrie aBomormonHsie konnenmuu (JK.b. Jlamapk, XK.JI. Broddon). DBomormonnas teopus Y. 2 OK -4
YUYEHHsl. Japsuna. CuHTETHUUYECKAs! TEOPUS HIBOJIIOLIMU U €€ OCHOBHBIE MTOJIOKEHUSI.
Muxkpo3Bosrouus MuxkpoaBomtouus. [Tonmynsuusa kak 3JieMeHTapHas €IMHUIA SBOJIOIMHU. [ eHeTnuecKrne OCHOBBI

ABOJIIONUU. DJIEMEHTapHbIE (haKTOPHI IBOTIONNU. ECcTeCTBeHHBIN 0TOOP — HAMpaBIAtomui (HaKTop

sBomonHH. Bumoobpa3oBanue Kak pe3yiabTaT MUKPOIBOIIOIUH.
Tema 3.2. Conep:xanue 2 OK-2
Maxkpossoiaronus. | Makpossomtorusi. DopmMbl 1 OCHOBHBIC HarpaBiieHus: MakpodBotonnu (A.H. Ceseprios). [lytu 2 OK -4
Bo3HuKHOBEeHME M | TOCTHKEHUS Onosoruueckoro nporpecca. Coxpanenue 6mopasHoodpasus Ha 3emiie.
pa3BUTHE KU3HU ['mnotessl 1 TeOpuKM BO3HUKHOBEHUS kM3HU Ha 3emuie. [1osiBlIeHne MEePBBIX KIETOK M MX YBOJFOIHS.
Ha 3emJie [IpokapuoTsl 1 3ykaproThl. [IporcxoxaeHre MHOTOKIETOYHBIX OpraHU3MOB. BO3HUKHOBEHNE OCHOBHBIX

LIapCTB AYKAPHUOT.
Tema 3.3. Conep:xanue 4 OK-2
IIpoucxoxnenue AHTpONOJIOTHS — HayKa 0 yenoBeke. CUCTEMAaTHYECKOE TOJI0KEHHE yenoBeKka. CXOACTBO U OTIUYMS 2 OK -4
YyeJIoBeKa — YyeJIoBeKa ¢ )KMBOTHBIMU. OCHOBHBIE CTAJMH aHTPOIOTEHE3a. DBOJIOLNS COBPEMEHHOTO YEJIOBEKa.
aHTponoreHes UenoBedeckue pachl U UX €AMHCTBO. Bpemst u ImyTH paccesieHus 4eJoBeKa 1o

wianere. I Ipucrnoco0neHHOCTh YenoBeKa K pa3HbIM YCIOBUSM CPEJIbIL.

IpakTuueckas padora Ne 8. 2

Bnusinue reorpadudeckoii cpenbl Ha MOP(OIOTHIO U PUIUOTOTHIO YEIIOBEKA.




Pa3nea 4. dxosiorus 24/14
Tema 4.1. Conep:xxanue 2 OK-1
IKOJIOTHYECKHE Cpenpl 0OuTaHMs OPraHU3MOB: BOJHAS, HA3€MHO-BO3IyIITHASI, IOYBEHHAs, BHY TPUOPTaHU3MEHHAs!. 2 OK -2
(paxTopel M cpeabl | OU3NKO-XUMHYECKHE OCOOCHHOCTH cpe o0uTanus opranu3MoB. [Iprucrnocobaennst OpraHu3MoB K KU3HU OK -7
JKU3HH B pa3HbIX cpeaax. [lonarue sxonornyeckoro gakropa. Knaccnpukanus skonornyeckux GakTopos.

[IpaBuno muaumyma 0. JInbuxa. 3akon TonepantHoctu B. lllendopna
Tema 4.2. Conep:xanue 6 OK-1
Honynsinus, DKOJIOrMYecKasi XapaKTEepUCTHKA BU/IA U TOMYJISILUN. DKOJIOTMYecKash Hulla Buja. JKOJIOTUYECKUE 2 OK-2
cooduiecTBa, XapakTepucTHkH nomyssanuu. CooOlriecTBa 1 SKOCUCTEMBI. brorieHo3 u ero cTpykTypa. CBS3u MEXITy OK -7
IKOCUCTEMBbI opranuzMamu B 6uorieHo3e. CTpyKTYpHBIE KOMIIOHEHTBI 9KOCUCTEMBI: TPOAYIIEHTHI, KOHCYMEHTHI,

penyueHTsl. KpyroBopot BemecTB ¥ MOTOK SHEPTUH B 3KocHcTeMe. Tpouueckue ypoBHH.

IMpakTyeckasi padora Ne 9. 2

Tpoduueckue nenu u cetn. OCHOBHBIE TIOKA3aTENN YKOCUCTEMBI. briomacca 1 mpoayKuusi.

DKoJIorn4yecKre NupaMuibl yuces, 6uomaccsl ¥ sHepruu. [IpaBuiio nupaMuisl 3HEpPrum.

IMpakTyeckasi padora Ne 10. 2

Pemienne npakTHKO-OPUEHTHPOBAHHBIX PACYETHBIX 33/IaHUH 110 MIEPEHOCY BEIIECTBA U DHEPTUH B

9KOCHUCTEMAX C COCTABJICHUE TPOPUUECKUX IIenel 1 MupaMu OMOMacchl U SHEPTUU
Tema 4.3. Conep:xanue 2 OK-1
Buocdepa - buocdepa — xxuBas o6onouka 3emau. Pazputue npencraBnenuii o buochepe B Tpynax B.U. 2 OK-2
rj100anbHas Bepnanckoro. Obnactu 6uocdeps! U ee KOMIOHEHTHI. JK1Boe BemecTBo 6uocdepsl U ero GyHKIHH. OK -7
IKOJIOTHYeCcKas 3aKOHOMEPHOCTH CcyliecTBOBaHMs Orocdeprl. OcodeHHocTr drocdepsl Kak rio0aIbHOM HIKOCUCTEMBI.
cucremMa JlmHamudeckoe paBHOBecue B Orocgepe. KpyroBopoTsl BemecTB M OMOT€OXMMHUYECKHE TIHKITBI.

I'nmoGasibHBIE HKOJIOTHUECKUE TPOOIIEMbl COBPEMEHHOCTH
Tema 4.4. Biusinue | Coaepxkanne 6 OK-1
AHTPOINOTreHHbIX AHTpoTIOreHHbIE BO3/IeHCTBUS Ha Onocdepy. 3arps3HeHus Kak BUJT aHTPOIIOT€HHOTO BO3IEHCTBHUS. 2 OK-2
(¢axkTopoB Ha AHTponoreHHsle Bo31eHCTBHsI Ha aTMocdepy. Bo3aelicTBust Ha ruapocdepy. Bo3neiicTBus Ha OK -4
ounocdepy aurocdepy. AHTPOIIOTEHHBIE BO3ICHCTBUS HA OMOTHYECKHE COOOIIeCTBa. YTIyOIeHHO H3yJatoTCs OK -7

OTXO/IbI, CBSI3aHHBIE C OTNPEICIICHHON Tpodeccueii/crnenuaibHOCTIO

IpakTuueckas padora Ne 11. 2

OTX0/1bI MPOU3BOJICTBA U UX BIUSHUE HA OpPTraHU3M H Ouochepy.

IIpakTnueckas padora Nel2. 2

Ha ocHoBe ¢enepanbHOro KiaccuUKAIMOHHOTO KaTaJlora OTXOI0B OMPEICIIATh KJIACC OMAaCHOCTH
OTXOJIOB; arperaTHOe COCTOSIHHE U PU3NYIECKYIO (OPMY OTXO0B, 00pa3yromuxcs Ha paboyem mecte / Ha




JTamnax Mpou3BOJICTBA, CBSI3aHHBIE C ONPEIEICHHON Npodeccueil/crenuanbHOCThIO.

Tema 4.5. Bausnue | Coaepxxkanme 8 OK-2
connaIbHO- 3/10poBbe U €ro cocTapsiomue. DakTophl, HOI0KUTEILHO U OTPULATENLHO BIUSIOIIME HA OPTaHU3M 2 OK -4
IKOJIOrMIECKUX uenoBeka. [IpobiieMa TeXHOTEHHBIX BO3/ICHCTBHUI Ha 3I0POBbE YeIOBEKa (IIEKTPOMATHUTHBIE OIS, OK -7
¢akTopos Ha ObITOBast XUMUS, U30BITOUHBIE LTYMBI, paAHalus U T.11.). AJlanTanusi OpraHu3Ma 4esoBeka K paktopam
310poBbe okpyxatouien cpezpl. [IpuHuuns! hopmMupoBanus 310poBbecOeperatoniero nopeaeHus. Ouznueckas
YyeJI0BeKa aKTUBHOCTb U 3/10pOBbE. BHOXMMUYECKHE aCTIEKThI PallMOHAILHOTO MUTAHUS.

IMpakTnyeckasi padora Ne 13. 2

['pynnsl 310poBbsi. OCHOBBI 3aKaIMBaHUSL.

IMpakTnyeckasi paéora Nel4. 2

Bnustnue abuotnyeckux (pakTopoB Ha UeOBeKa (HU3KHE U BHICOKUE TEMIIEPATYPHI).

IIpakTn4yeckas padora NelS5. 2

@DaKTOpBbI, CHIDKAIOLIME PA00TOCIIOCOOHOCTD (1IyM, (PU3MUecKas Harpyska, TeMIeparypa).
Pa3nea 5. buosnorus B ;ku3Hu 8/6 OK-1
Tema 5.1. Conepxanue 8 OK-2
buorexnosornu B | BHOTEXHONOTUs KaK HayKa M MPOU3BOACTBO. OCHOBHBIC HANIPABJICHHSI COBPEMEHHOI OMOTEXHOJIOTHH. 2 OK -4
JKM3HHU KAXKI0Tr0 Mertonasl 6norextHosorud. O0beKTh OMOTEXHOIOIHHA. DTHKA OMOTEXHOIOTHYECKHUX U T€HETHUECKUX

sKcriepuMeHToB. [IpaBuia norcka u aHajin3a OMO3KOJIOTHUYEeCKON HHPOPMAIIUHU U3 Pa3InIHBIX

UCTOYHUKOB (Hay4yHasi 1 yueOHO-Hay4yHas JIUTepaTypa, CpeIcCTBa MaccoBOil nHpopmanuu, cetb MHTEpHET

U ApyTue)

IpakTuyeckas padora Ne 16. 2

Keticpl Ha aHanu3 nHpoOpMALMK O HAYYHBIX JOCTHKEHHSIX B 00JIACTH T€HETHUECKUX TEXHOJIOTHH,

KJIETOYHOM MHXEHEPUH, MUILEBbIX OMOTEXHOIOT .

IIpakTuyeckasi padora Ne 17. 2

Pa3Butue OMOTEXHOJIOTUH B 006JaCTH MEIMIIMHBI M (DapMalliy, U IPUMEHEHUE UX B )KU3HU YEJIOBEKa.
Tema 5.2. Conep:xanue 2 OK-1
ConunanbHo- 2 OK -2
ITHYECKHe IIpakTnueckas padora Ne 18. OK -4
ACHMEKTHI DTUYECKHE aCTIeKThl Pa3BUTHS OMOTEXHOJIOTHIA U MPUMEHEHHUE UX B KU3HH YEIIOBEKa.
OMOTEXHOJIO0Truil
IIpome:xxyTounas
arrecraums 1o JuddepenurpoBaHHbIN 3a4eT
AUCHHUILINHE
Bcero: 78




3. YCJIOBUSI PEAJIN3ALIMY IPOTPAMMBbI OBILIEOBPA3OBATEJILHOI
JUCHUTIINHBI

3.1. TpeGoBaHusl K MaTEPUAJIbHO-TEXHHYECKOMY 00ecIeYeHnI0

Kabuner«buonorun», ocHaIEeHHBI 000pyAOBaHHEM: MeOeNb, JOCKa, MEJ, HArJISIHbIC
nocoOus (KOMITIEKTHI yUeOHBIX TAOJIHII, IJIAKATOB),

MexHU4ecKuMu cpeocmseamu 0byyeHus: KOMIIbIOTEP C YCTPOWCTBAMU BOCIIPOU3BEACHUS
3ByKa, IPUHTEP, MYJIbTUMEINA-TIPOEKTOP C IKPAHOM.

3.2. UnopmanmonHoe odecriedeHne peaau3amum NporpamMmmbl

OcHogHble UCMOYHUKIL:

1. Bbuonorus. 10-11 knacc (yriayOuieHHBIH YPOBEHb): YU€OHUK Ul CPEIHETO O0IIero
obpaszoBanus / B. H. Speirun [u ap.]; mox obmelt penakuueii B. H. Apeiruna. — 2-¢ usg.
— Mocksa: U3parensctBo FOpaiit, 2022.

2. OOyxos, . K. buosorus: kKJIeTku 1 TKaHU: yueOHOE TTOCOOHE /I CPEAHETO
npodeccronansuoro oopazosanus / 1. K. O6yxos, B. H. Kupunenkosa. — 3-e u3z.,
nepepad. u gon. — Mocksa: U3natenscTBo FOpaiit, 2022. — 358 c.

3. buomnorus: yueOHUK U MPAKTUKYM IJIs CpelHero npodeccuoHaabHoro oopazoBanus / B.
H. Speirus [u ap.]; noa penakuueit B. H. Spsiruna. — 2-e uza. — Mocksa:
WzparensctBo KOpaiit, 2022. — 378 c.

LononrnumenvHvle UCMOYHUKU.

1. Teiinop . buonorus: B 3 1. T. 1/ JI. Teitnop, H. I'pun, V. CrayT; nox pen.P. Comepa ;
niep. 3-ro anri. u3a. — l4-e m3a. —M. : JlaGoparopust 3HaHwmiA, 2022 — 454 c.

2. TlaBnoga, E. . Dxonorus: yueOHUK U NPAKTUKYM Ui CPEIHEr0 IPO(HeCCHOHATIBHOTO
obpasoBanus / E. U. [TaBnosa, B. K. HoBukoB. — Mocksa: M3natensctBo FOpaiit, 2022.
— 190 ¢

3. Epemuenko, O. 3. buonorus: yuenue o 6uocgepe: yueOHoe nmocodue aisi CpeTHEr0
npocdeccuonansHoro oopazosanus / O. 3. Epemuenko. — 3-e u3., nepepad. u Aom. —
Mocksa: U3natensctBo FOpaiit, 2022. — 236 c.

4. bnunoB, JI. H. Dxonorus: yaebHOe mocobue aiist cpeHero npodhecCuOHaIbLHOTO
obpaszoBanus / JI. H. biunos, B. B. [TomsikoBa, A. B. Cemenya ; mox obmieit pegaxiueit
JI. H. bimaoBa. — MockBa: U3parensctBo FOpaiit, 2022. — 208 c.

Onexmponnvie uz0anus:

1. buonorus. 10-11 kmacc (yrayOnaeHHBIH YPOBEHB): yU€OHUK JIJIsi CPETHETO OOIIETO
obpazoBanus / B. H. Speirun [u ap.]; nox obmeit pegakuuei B. H. SApeiruna. — 2-e us .
— Mocksa: U3natensbctBo FOpaiit, 2022. — 357 ¢. — (Haponnoe npocBenieHue). —
ISBN 978-5-534-15630-0. — Texcrt: anekrponHblii // O6pa3oBaTensHast miardopma
FOpaiir [caiit]. — URL: https://urait.ru/bcode/509241

2. OO6yxos, I. K. buonorus: KJIeTKH U TKaHU: yueOHOE TTOCOOHE TSI CPETHETO

npodeccronaabHoro oopaszoanus / JI. K. O6yxos, B. H. Kupunenkosa. — 3-e u3.,
nepepad. u gon. — Mocksa: U3narenscro FOpaiit, 2022. — 358 ¢. —
(ITpodeccuonanbHoe oOpazoBanue). — ISBN 978-5-534-07499-4. — Tekcr:
anexkTpoHHbId // OOpa3oBarensHas matdopma FOpaiit [caiir]. — URL:
https://urait.ru/bcode/494034



https://urait.ru/bcode/509241
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3. buonorus: yueOHUK U MPAKTUKYM JJISl CpEIHEro npodeccuoHanbHoro oopasosanus / B.
H. Spsirun [u ap.]; nox penaxkuueit B. H. Spsiruna. — 2-e uzn. — Mocksa:
WznarensctBo FOpaiit, 2022. — 378 ¢. — (IIpodeccronanproe odpazosanue). — ISBN
978-5-534-09603-3. — Texkcr: anexTpoHHsbIi // Obpa3oBarenbHas miatdopma KOpaiit
[caitT]. — URL: https://urait.ru/bcode/489661

4. KOHTPOJIb U OIIEHKA PE3YJIbTATOB YYEFHOM JUCIIATLINHBI

KoHTponb M olieHKa pe3yibTaToB OCBOEHMSI YUEOHON IUCHMILIMHBI OCYLIECTBIISIETCS
npenojaBaTeseM B Ipolecce MPOBEJCHHUS NPAKTUYECKUX, KOHTPOJBHBIX pPabOT, a TaKxke
BBINOJIHEHMSI 00yYarOIMMHCS HHIUBUAYaIbHBIX 33JaHUN, IPOEKTOB, UCCIIET0BAaHUM.

Pe3yiabTaTsl 00y4yeHuUs

Kpurepun onenkn

MeToabl OIEHKH

Hepe'—lem, 3H3HI/Iﬁ, 0CBAUBACMBbIX B paMKax JUCIHUIIJIUHBI

buonorus xak Hayka. OGrmas
XapaKTEePUCTUKA KU3HHU;

CtpyKkTypHO-(DYHKIIMOHAIbHAS
OpraHu3alus KIETOK;

CTpyKTypHO-(GYHKIIMOHATILHBIC
(haKTOpBI HACIIEICTBEHHOCTH;

OOMeH BellecTB U NpeBpalleHue
SHEPIUU B KIIETKE;

JKu3HEeHHBIN UK KICTKH.
MpwuTto3. Meiios;

CrtpoeHnue opraHusma,;

DopMBI pa3MHOKEHUS
OpPraHU3MOB;

OHTOTeHe3 paCTeHHH, )KHBOTHBIX
1 YeJIOBEKa;

3aKOHOMEPHOCTH HACIIEOBAHUS
CuerieHHOE Hacle0BaHNe
MIPU3HAKOB;

3aKOHOMEPHOCTHU
U3MEHYUBOCTH;

HcTopus 3BOIIOLUOHHOTIO
y4eHUs. MUKPO3BOIIOLMS
MaxkpoaBosnronus;

BO3HHMKHOBEHHE U pa3BUTHE
JKA3HU Ha 3emiie

- aKTyaJIbHbIN
po¢eCCUOHABHBIN U
COLIMATIbHBIA KOHTEKCT, B
KOTOPOM MPUXOIUTCS
paboTaTh U KUTH;
-MCTOYHHUKH HH(DOpMAIiH
Y PECYpCHI ISl pelICHHUS
3a/1a4 u mpodiem B
npodeccuoHanTbHOM U/ WU
COIMAJIbHOM KOHTEKCTE;

- aJITOPUTMBI BBITIOJTHCHUS
pabort B
npodeccroHaNbHON 1
CMEXKHBIX 00/1aCTsIX;
-MeTObl pabOTHI B
npo¢eCCUOHAIBHON 1
CMEXHBIX chepax;

- CTPYKTYpY IUTaHA JIS
peleHus 3a1a4;

- TIOPSIIOK OTICHKHU
pe3yJIbTaTOB PEIICHUS
3a51a4 nmpodeccHoHaTBHON
JeSITeTbHOCTH
HOMEHKJIaTypa
WH(POPMAIIMOHHBIX
HMCTOYHUKOB,
MPUMEHSIEMBIX B
npodeccrnoHaIBHOM
NeSITeIIbHOCTH;

- IPUEMBI
CTPYKTYPHUPOBaHUS
nH(popMaLnu;

- ¢popMat opopmIIeHUS
pe3yIbTaTOB IMOMCKA
nHpopManuu,
COBpPEMEHHBIC CPEACTBA U

OpOHTAIIBLHBIN ONIPOC
TectupoBanue

PyOexHbIil KOHTPOJIB



https://urait.ru/bcode/489661

[IpoucxoxaeHue yemoBeka —
aHTPOIIOTEHE3;

Dxosiorudeckue GakTophl U
Cpebl KU3HU;

[Momynsius, cooOrecTa,
KOCHUCTEMBI;
buocdepa - rmobanpHas
9KOJIOTUYECKasl CHCTEMA;

BiusiHue aHTPONOreHHBIX
(dakTopoB Ha Ouochepy;

Brausinue comuanbHo-
9KOJIOTHYECKHX (HhaKTOPOB Ha
3/10pOBBE YEJIOBEKA;

buorexHonoruu B )KU3HU
Ka)KJ0T0;

ConunanbHO-3THYECKUE aCTIEKThI
OMOTEXHOIOrUHXapaKTepPUCTHKA
KU3HU;

YCTpOMCTBA
nH(popMaTH3aKH;

- IOPSAZOK UX IPUMEHEHHUS
U IPOrpaMMHOE
obecrieueHue

B NpodeCcCHOHATBHOU
JeSITeIbHOCTH B TOM YHUCIIE
C HCIOJIb30BaHUEM
M(POBBIX CPEICTB
TICUXOJOTMYECKHE OCHOBBI
JeSITebHOCTH
KOJJIEKTHBA,
MICUXOJIOTHYECKUE
0COOEHHOCTH JIMYHOCTH;
OCHOBBI ITIPOEKTHOMN
JeSITeNIbHOCTH

IIpaBUJIa YKOJIOTMYECKOMN
0€30MacHOCTH MPU
BEJICHUU
npo¢ecCuoHANTBHOM
NeSITebHOCTH;

- OCHOBHBIE PECypCHI,
3aJ1eiiCTBOBaHHbIC B
npo¢eCcCHOHATBHON
NesITebHOCTH;

- MyTH oOecreueHus
pecypcocOepekeHus;

- IPUHIUIIBI OEPEKIINBOTO
MIPOU3BOJICTBA;

- OCHOBHBIE HAIpPaBJICHUS
W3MEHEHHS
KITMMAaTUYECKHUX YCIIOBHH
peruoHa.

IlepeyeHb yMeHMii, 0CBaBaeMbIX B pAMKAaX JHCIUILIHHBI

- IMPUMCHATH 3HaHHUA JUIS
peIICHUA TCHCTUYCCKUX 3ada,

- pa3paboTaTh JIEHTHI BPEMECHH C
XapaKTEPUCTUKOU 3TANOB
OHTOT€HE3a OTACIIBHON IPYIIIbI
JKUBOTHBIX U YEJIOBEKA IO
MUKPOTrpYyIIIaM

- pacrio3HaBaTh 3aa4y
W/uny mpooiemy B
npodeccnoHaTEHOM U/ UITU
COLIMAJIbHOM KOHTEKCTE;

- aHAJIM3UPOBATh 3a/1a4y
W/uny mpooemMy u
BBIJICIIATH €€ COCTABHbBIE
4acTH;

- OTIPEAETIATH JTAIbI
pelIeHus 3a/1auH;
-BBISIBJIATH U 3(pPeKTUBHO
HCKaTh HHGOPMAITHIO
HEOOXOIUMYTO JIJIsSt
pelieHus 3a1auu u/uim
poOIEMBI;

-COCTaBJIATH IJIaH
JEUCTBHUS; ONPEACIIATD
HEOOXOIMMBIEC PECYPCHI;

3anojHEHUe  CPABHUTEIBHOU
TaOJIMIBI CXOACTBA U PA3TUUU
061000BEKTOB

[IpencraBienue yCTHBIX
COOOLIeHNUH U Mpe3eHTaui

OnenuBaemas IUCKyccus 10
TeMe




- BIIAJICTh aKTyaIbHBIMU
MeToAaMu paboThI B
npodeccroHabHOM 1
CMEXHBIX chepax;

- pean30BHIBATh
COCTaBJICHHBIN IIJIaH;

- OIICHUBATh PE3yNIbTAT U
MOCJIEZICTBHS CBOUX
JIeUCTBUI
(camMOCTOATENEHO WIH C
MOMOIIIbI0 HACTABHUKA)

OTpEACNATh 3aJauu IS
TOUCKa uHdopmanuu;
OTIpEACIATh HEOOXOIUMBIE
UCTOYHHKH HH(pOpMaIum,

IIJIAHUPOBATh Ipouecc
IIOMCKA; CTPYKTYpHUpPOBAaTh
[I0JIy4aeMY10

WHPOPMAIINIO;  BBIACTATH
HauOoyiee  3HAYUMOE B
nepeyHe MHpopMaIuy;

OLIEHUBATh MPAKTUYECKYIO
3HAYUMOCTh  PE3YJIbTaTOB

TIOUCKA; 0pOpMITSTH
pe3yIbTaThI TIOWCKa,
MIPUMEHSITh CpeacTBa
MH(OPMALIMOHHBIX
TEXHOJIOTUH JUIs pereHHs
po¢eCcCHOHATBHBIX
3azay;

WCTIOB30BATh
COBPEMEHHOE
MpOrpaMMHOE
o0ecIeyeHue;

WCIIONB30BaTh Pa3IUIHBIC
uudpoBble CpeacTBa s
pereHus
npodeccroHaNbHBIX 33129
OpraHM30BBIBATH  paboOTy
KOJUIEKTHBA W KOMAaH/IbI,
B3aHMO/ICHICTBOBATh c
KOJIJIETaMH,
PYKOBOJCTBOM,
KIIMEHTaMH B XoJie
po¢eCcCuOHANTBHON
JeATEIbHOCTH
coOiroaaTh HOPMBI
3KOJIOTUYECKOU
0e301aCHOCTH;
OTIPE/CIATh HAMpPaBICHUS
pecypcocOepekeH s B




paMKkax
npogecCuoHATBHOM
JeSITeTbHOCTH o
CTECIUATBHOCTH
OCYILECTBIISATH paboTy

C COOIIOIEHUEM
MPUHIUIIOB OEpexIINBOTO
MIPOU3BOJICTBA;
OpPTraHHU30BBIBATH
npo¢eCCHOHATBHYIO
JesITebHOCTD

C yd4eToM 3HaHUH 00
U3MEHEHUU
KIIMMAaTU9YECKUX  YCIIOBHM
peruona




Oomas
KOMIIETeHI M

Pa3zgen/Tema

T oneHoOYHBIX MepPONPUATHH

Pasznen 1. Kinerka —
CTPYKTYPHO-
(pyHKUHMOHAJBHAS eIMHUIA
JKHBOT0

KonTtponsHas padora
«MonexkynsipHbIi ypOBEHb
OpraHu3aIy )KUBOT0»

OK 02

buonorus kak Hayka. OOmias
XapaKTEePUCTUKA KUZHU

3arnosHeHHEe TaOIHIIBI C OTMCAaHHEM
METOZ0B MUKPOCKOTIMPOBAHUS C UX
JIOCTOMHCTBAMH U HEJIOCTATKAMH.
3anonHenne TabuIbl «BKiIan ydeHbIx
B pa3BUTHE OUOJIOTHID

3anoHeHne CPABHUTEIBHOM TAOIUIIBI
CXOJICTBA M PA3JINYHiA )KHBOTO M HE
KHBOTO

OK 01
OK 02
OK 04

CrpykTypHO-(DyHKITHOHAIbHAS
OpraHu3aIus KIeTOK

OneHuBaemas IMCKycCcusi 10 BOIpocam
JCKIIUU

Pa3paboTka MeHTaIbHON KapThl MO
KIIacCU(UKAIIUHU KIETOK U UX CTPOSHUIO
Ha TPO- U DYKAPUOTHUECKUX U 110
[[apCcTBaM B MUHU TPYMIax
BrimosHeHne 1 3amuTa JIabopaTOPHBIX
pabor:

«CtpoeHue KIeTKU (pacTeHus,
JKUBOTHBIE, TPUOBI) U KIETOYHbBIE
BKITIOUCHUS (KpaxMali, KapOTHHOUIHI,
XJIOPOILJIACTHI, XPOMOTLIACTHI ))»
[MpakTuueckoe 3ansarue. [Ipencrasienue
YCTHBIX COOOIICHUH ¢ Ipe3eHTaIHEeH,
MOJITOTOBJICHHBIX 10 IIEPEYHIO
UCTOYHUKOB, PEKOMEHIOBaHHBIX
npernoaBaTenem

OK 01
OK 02

CtpyKTypHO-(hYyHKIIMOHATIbHBIE
(dakTOpbI HACTIEICTBEHHOCTH

OpoHTaIBHBIN OIIPOC

Pazpabotka rioccapus

Pemenue 3aa4 Ha onpezeneHue
MOCJIEI0BATEIbHOCTH HYKJIEOTHIOB,
aMUHOKHCIIOT B HOPME U B CiIydae
M3MEHEHUs NI0CIIeI0BAaTEIbHOCTH
HykieornnoB JJHK

OK 02

OOMeH BelIecTB U
npeBpalieHie YHEPTUN B KIIETKE

3aroHeHHE CpaBHHTeHBHOﬁ Ta6.HI/II_U>I
XapaKTCPUCTHK TUIIOB oOMeHa
BCIICCTB

OK 02
OK 04

JKW3HEeHHBIN UK KIIETKH.
MuTto3. Meiio3

OO6cysxaeHne 1o BOIpocam JICKITHUH
Pa3paboTka neHTHI BpeMeHU
YKM3HEHHOTO [IUKJIa

Pa3nea 2. CtpoeHue u
(pyHkuuu opranuzma

Kontponbnas padota “Ctpoenue u
¢byHKIMN opranusma’

OK 02
OK 04

Crpoenue opranusma

OuenuBaemas 1UCKyccus
Pa3paboTka MeHTAIbHON KapThl




TKaHEH, OPraHOB U CUCTEM OPraHOB
OpPraHu3MOB (pacTeHHsl, )KUBOTHBIE,
YEJIOBEK) C KPaTKOW XapaKTepUCTUKOM
ux QyHKIMi

OK 02

@OopMBI pa3MHOKECHUS
OpPraHU3MOB

@pPOHTAIBHBIN ONIPOC

3anosHeHne TaOJIHIIBI ¢ KPaTKOU
XapaKTePUCTHKOW U IpuMepamMu Gopm
Pa3MHOXEHUSI OPTraHU3MOB

OK 02
OK 04

OnToreHes paCTeHHﬁ, JKHBOTHBIX
M 4YCJIOBCKA

PazpaboTka JeHTbl BpEMEHH C
XapaKTePUCTUKOM 3TArlOB OHTOI'€HE3a
OTJEIIbHOM T'PYIIION JKUBOTHBIX U
YeJI0BEKa [0 MUKPOTpynmnam
Tect/onpoc

CocraBieHne )KU3HEHHBIX IIUKIOB
pacTeHHii 1o otaesnaM (MOXOBH/IHBIE,
XBOILIEBU/IHBIE, TATIOPOTHUKOBUTHBIE,
rOJIOCEMEHHBIE, TOKPHITOCEMEHHBIE)

OK 02
OK 04

3aKOHOMEPHOCTH HACIEOBaHUS

Pa3pabotka rioccapus
@poHTaTBHBINA ONIPOC

TecT 1o Bonpocam JIeKIUU
Pemenue 3anay Ha onpeeneHue
BEPOSTHOCTH BO3ZHUKHOBEHUS
HACJIEICTBEHHBIX MPU3HAKOB MIPU
MOHO-, I1-, TOJTUTUOPUIHOM U
AHATM3HUPYIOIIEM CKpEUIMBaHUH,
COCTaBJICHUE TCHOTHUITMYECKHX CXEM
CKpEIIUBaHUS

OK 01
OK 02

CuenieHHOE Hacjae10BaHNe
IPU3HAKOB

Tect

Pa3zpaboTtka rioccapus

Pemenue 3ana4 Ha onpezeneHue
BEPOSTHOCTH BOSHUKHOBEHUS
HACJICJICTBEHHBIX MPU3HAKOB ITPHU
CIETUICHHOM HAacCJIeI0BaHUH,
COCTaBIICHUE TEHOTUITUYECKUX CXEM
CKpEIIMBAHUS

OK 01
OK 02
OK 04

3aKOHOMEPHOCTH U3MEHYUBOCTH

Tecr.

Pemenue 3ana4 Ha onpenesieHUE TUIIA
MyTalluy IIpU repenaye
HaCJICICTBEHHBIX TPU3HAKOB,
COCTaBJICHHE TCHOTUIIMYECKHUX CXEM
CKpeILIBaHUI

Pa3pnen 3. Teopus 3Bo/IONMH

Konrponsnas padora “TeopeTnueckue
aCIEKTHI DBOJIIOIMH KU3HU Ha 3emiie”

OK 02
OK 04

HcTopus 3BONIOLIMOHHOTO
y4eHUsl. MUKPO3BOIOLIMS

@pOHTAIBHBIN OIPOC

Pazpabotka riioccapust TEpMHUHOB
Pa3paboTka JeHTbl BpeMEHU pa3BUTHUS
3BOJIIOLIMOHHOTO YYEHHUS

OK 02
OK 04

MaxkpoaBostonus.
Bo3sHukHOBEHME U pa3BUTHE

OuenuBaemas IUCKyCCUS:
UCTIONIb30BaHNE apTyMEHTOB,




JKA3HU Ha 3emiie

OHMOJI0rM4YeCKON TEPMUHOJIOTUN U
CHUMBOJIMKH JUIs JOKa3aTeIbCTBA
POJICTBA OPTaHU3MOB Pa3HBIX
CUCTEMAaTHUYECKUX TPy

Pa3paboTtka neHTHl BpeMeHU
BO3HUKHOBEHUS U Pa3BUTHA KHU3HHU HA
3emie

OK 02 [IpoucxoxaeHue yenoBeka — OpoHTaIBHBIN OIIPOC

OK 04 AQHTPOIIOTEHE3 PazpaboTtka JeHTbI BpeMEHU
MIPOUCXOXKICHUS YeJIOBEKa

Pasnen 4. JxoJiorus

OK 01 Dxosorudeckue GakTopsl U TecT mo skonornyeckum Gakropam 1

OK 02 Cpenbl KU3HU CpelaMm JKU3HU OPraHUu3MOB

OK 07

OK 01 [Momynsus, cooOriecTna, CocraBiieHHe CXeM KpyroBopora

OK 02 9KOCUCTEMBI BELIECTB, UCII0JIb3Ysl MAaTEPHUAIIBI

OK 07 JICKIAA
Pemenne npakTuKO-OpUEHTHPOBAHHBIX
pacyYeTHBIX 3aJlaHU 110 IEPEHOCY
BEIIECTBA U SHEPTUH B IKOCHUCTEMAX C
cocTaBlieHHE TPOPHUUECKUX IIeTIeH 1
nupamuj; OMOMacchl U SHEPTUU

OK 01 Bbuocdepa - rmodanpHas OnenuBaemasi TUCKYCCHS

OK 02 3KOJIOTUYECKAs CUCTEMA Tect

OK 07

OK 01 BinstHue aHTpOnoreHHbIX Tect

OK 02 (akTopoB Ha Orochepy [MpakTrueckas padoTa “OTX0bl

OK 04 IPOU3BOJCTBA”

OK 07

OK 02 Bnusaue conuaasHO- OueHuBaemasi JUCKyCCHUs

OK 04 9KOJIOTHYECKUX (PaKTOPOB Ha BrmmonHenue mabopaTtopHoil paboTh! Ha

OK 07 3710pOBbE YeNOBEKa BBIOOD:
"YMcTBeHHas pabOTOCTIOCOOHOCTB",
"Brnusnue abuotndeckux pakTopoB Ha
YyeJnoBeKa (HU3KUE U BHICOKHE
TeMmeparypbl)"

Pa3nes 5. buosnorus B :ku3Hu  |3amuTa Keiica: IpeAcTaBlIeHUE

pe3yJIbTaTOB PEUICHHUS KEUCOB
(BBICTYIUIICHUE C MPE3ECHTAIUECH )

OK 01 buoTtexnonoruu B )KU3HU BrinosniHeHue keiica Ha aHAIN3

OK 02 KaXKJ10T0 uH(GOPMAIIMU O HAYYHBIX JOCTHUKECHHSIX

OK 04 B 00JIaCTU T€HETUYECKUX TEXHOJIOTUH,
KJICTOYHOW WHXEHEPUH, MUIIEBBIX
OHOTEeXHONOTHH (110 rpynmnam),
MPEJICTaBICHUE PE3YIbTATOB PEIICHUS
KEWCOB

OK 01 CounanbHO-3THYECKHUE aclieKThl | BbllmonHeHne kelica Ha aHaIu3

OK 02 OUOTEeXHOIOruit uH(opManuy 00 ITHYECKUX ACTIEKTAX




OK 04

pa3BUTHSA OMOTEXHOJIOTHH (110
rpymnmnam), IpeJcTaBIeHUe Pe3yIbTaToB
pELIEHHUs KEWCOB




