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[IporpamMma yuebHOM nucuuIuiMHbl «MaTemaTHkay pa3padoTaHa Ha OCHOBE
NpUMepHOM mporpammel «Marematuka», pekoMeHnoBanHoit PI'BOY MI1O
HPIIO B cooTBeTcTBUU C «PEeKOMEHIALMAMU IO pEaH3alMu CPETHEro OOIIETO
oOpa3oBaHUsl B TMpejesiax OCBOCHUSI 0O0pa30BaTENbHOW MPOrpaMMBbl CPEIHETO
npodeccuonansHoro obpazoBanus» (Ilucemo MunmnpocBemenuss Poccun ot
1.03.2023 Ne 05-592) u B COOTBETCTBUHM C Yy4€OHBIM IUIAHOM IO Mpodeccuu:
15.01.05 «CBapuuk (py4HOi YaCTUYHO MEXaHU3UPOBAHHOM CBApKH (HAIUIABKH))».

Opranmzanus-pazpadotunk: TOI'ATIOY «Komtemx TEeXHUKH W TEXHOJIOTHH
HazeMHoro Tpancnopta uM. M.C. ConHiieBay.
Pazpabotuuk: unnsnun B.B., npenomaBatens TOI'AIIOY «Komnemx
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COIEP’KAHUE
OO61ast xapakTepucTiuka paboyeit mporpaMmbl
o011eo0pazoBaTeNbHON TUCIMIUIUHBI «MaTeMaThKay
CrtpykTypa u coaepxaHue o01eo0pa3oBaTeIbHON IUCIUILTUHBI
VYcnoBus peanuzaiy nporpaMMbl 00111e00pa3oBaTebHON
JUCIUTUTIHBI
KoHTposib 1 o1ieHKa pe3yJIbTaTOB OCBOEHUS 00111€00pa30BaTeIbHON
JTUCHUTUIMHBI



1.00mas xapakTepucTuKka pado4eil NporpaMmbl
001eo0pa3oBaTe/IbHOM TUCHUILIMHBI

1.1. O6meo6pa3oBaTenbHas AUCHUIUIMHA «MaTeMaTukay SBISETCS
00s3aTeIbHOM YacThiO0 00IIe00pa30BaTENBHOIO IHUKJIA 00pa3oBaTelIbHON
nporpammbl B cootBerctBUU ¢ PI'OC CIIO mo mnpodeccun 15.01.05
«CBapimuk (py4HOM YaCTUYHO MEXAHU3UPOBAHHOW CBapKH (HAILJIABKH))»
peanu3yemMoil Ha 6a3e OCHOBHOTO OOIIero 0Opa3oBaHMUs.

[Iporpamma paspaborana Ha ocHoBaHMHM TpeOoBaHuit DOI'OC
cpeaHero  oOmiero  oOpa3oBaHUA C  y4€TOM  IPOoQecCHOHAIbHOU
HaIIPaBJIECHHOCTH MOJIy4aeMoil mnpodeccuu/cnenuansHoct. Ha u3ydenue
JTUCHUIUINHBL «MaTtemaTuka» Ha 0a30BOM YPOBHE OTBOJMTCS MSATh 3aYETHBIX
CAVHMUII.

B 3aBucumoctu  oT npodecCuOHalIbHOTO  00pa3oBaHus,
MPENoJiaBaTesib  CaMOCTOSITENIbHO  ONpPEAENsAeT  MOCIEA0BATEIbHOCTh
M3y4eHHs] U 00bEM YacoB, OTBOJMMBINA Ha M3YyUECHHE OTNICIbHBIX TEM, a TaK
KE MOXKET MPOBOJUTH JTA0OpPATOPHBIE PAOOTHI MO CBOEMY YCMOTPEHHUIO C
y4€TOM UMEIoILErocs 000pyA0BaHNUS.

1.2. llenu u nuaHupyeMbI€ pe3yIbTaThl OCBOCHUS JUCHUILIAHBL:

1.2.1. Conepkanue mporpaMmbl o0IIe00pa3oBaTeIbLHON
JUCHUIUINHBI «MaTeMaTHuKa) HalpaBJICHO HA IOCTUKEHUE
pe3yIbTaTOB €€ U3yUYEHHs B COOTBETCTBUH C TPEOOBAHHUSIMU
dI'OC COO ¢ yuerom mpodeccHoHaNbHOM HAPaBICHHOCTH
dI'OC CIIO

1.2.2. Tlnanupyemsble pe3yJbTaThl OCBOCHUS 00111€00pa30oBaTEIHLHON
nucuuIuInHbl B cooTBeTcTBUH ¢ PI'OC CIIO u Ha ocHOBE
dI'OC COO Ocoboe 3HaueHUE AUCHUIUIMHA UMEET TIPU
dbopmupoBanuu u pazsutun OK u 1K



O01mme KOMIIETEHIINHT

Ili1anupyemble pe3yJibTaThl 00yUeHUs

Oo0mrue

III/ICIII/IHJII/IHapHLIe

OK 1Bs16upaTh criocoOsbI
peleHus 3a1aq
poQeCcCHOHATBHON

e TeIIbHOCTH
MPUMEHUTEIBHO K Pa3IHYHbIM
KOHTCKCTaM

copMHpOBaTH IPaXIaHCKYIO MO3ULUIO
o0yyJaromerocsi Kak aKTHBHOT'O U OTBETCTBEHHOTO
qJIeHa POCCUICKOro 00I1EeCTBa;

- TOTOBHOCTb K T'yMAaHUTapHOW M BOJOHTEPCKOW
NIESTEIIBHOCTH;
OCO3HATh  JIMYHBIA
YCTOMYMBOTrO OYAYILEro;
chopMupoBaTh MHUPOBO33PCHUS,
COOTBETCTBYIOILIETO  COBPEMEHHOMY  YpPOBHIO
pa3BUTHA HAyKM U OOLIECTBEHHOM MPAaKTHUKH,

BKJIa/J B MMOCTPOCHUMY

OCHOBAHHOTO Ha Jasore KYJIBTYP,
CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B
[OJIUKYJIBTYPHOM MUDE;

- CaMOCTOSITENIEHO (dhopmynupoBarthb Y
aKTyaJIu3upoBaTh NpoOIEMy, paccMaTpuBaTh €6
BCECTOPOHHE

- BHOCUTb  KOPPEKTHBBl B  JIEATEIbHOCTb,
OLICHUBATD ;

COOTBETCTBUE DPE3YJbTATOB IIENSM, OLIEHUBATH
PYICKH TTOCIIE/ICTBUH NI TETHHOCTH;
pa3BUBaThb  KpPEaTHBHOE  MBIIIJICHUE
peIIeHIH KU3HEHHBIX TPOOIIEM;
CMOCOOHOCTh u TOTOBHOCTb K
CaMOCTOSITETLHOMY TIOMCKY METOJIOB PpeIICHUS]
MPAKTUYECKHX 3ajad, MPUMEHEHHIO
Pa3IMYHBIX METOIOB TIO3HAHUS;

- CTaBUTH U (POPMYIHPOBATH COOCTBEHHbIE 3aaul]
B 00pa3oBaTeIbHOIN AEATENbHOCTH U >KU3HEHHBIX]
CUTYaIHsX;

npy

BJIAJICTh METOJAMH JIOKA3aTeIbCTB, AITOPUTMAMH PEIICHHUS]
3aja4, yMeHHE (OPMYIUPOBATH OIPEACICHHS, AKCUOMBI U
TEOPEMbI, TMPUMEHATH WX, MPOBOJUTH  JIOKa3aTEIIbHBIC
paccyXIeHHs B XO/I€ PEUICHHUS 3a/1a4;

YMETh OIEPHUPOBATH MOHSATHIMHU: CTCIICHb YHCIIA, JIOTapu(M
qHclia, YMCHUC BBITIOJIHATH BBIYHCIICHUC 3HAa4YCHUHU H
peoOpa3oBaHusl BBIPAKEHUH CO CTENCHSIMH W JiorapupMamm,
peoOpa3oBaHus IPOOHO-PALIMOHATIBHBIX BBIPAXKEHUH;

- yMeTh BBIOMPATh MOIXOSIIUN W3YyYCHHBIH METON s
pEIICHUsT 3aJa4yd, PACIIO3HABAaTh MaTeMaTHYeCKue (HaKTHl H

MaTeMaTUYeCKUe MOJIENH B TMPHUPOAHBIX U OOIIECTBEHHBIX
SIBJICHUSIX, B HMCKYCCTBE, YMEHHE MPUBOJUTH MPUMEPHI
MaTeMaTUYeCKUX  OTKPBITUA  pPOCCUHCKOW M MHUPOBOMH
MaTeMaTUYECKON HayKH.

- yMeTh ONEpUPOBATH MTOHATUSAMH: MHOKECTBO,
[MOJMHOKECTBO, ONEPALIMK HAJl MHOKECTBAMU; YMETh
WCIIOJIb30BAaTh  TEOPETUKO-MHOKECTBEHHBIM  ammapar i

ONMMCAHUS pEeabHbIX MPOLECCOB U SBJICHUM M MpH pelIeHUY]
3ajiay, B TOM YHCJIEe U3 JPYTUX y4eOHBIX IPEAMETOB;

YMEThb OIEpPUPOBaTh MOHSTUSIMM: HATypajJbHOE YHUCIO, IIEJI0€]
4UCJI0, OCTaTOK IO MOIYJI, PpaldOHAIBHOE  YHCIIO,
MpPpPALlMOHATIBHOE YHCIIO, MHOXXECTBA HATypalbHbBIX, LEIbIX
palMOHaIbHBIX, JEHCTBUTENBHBIX YHUCET; YMETh HCIOJIb30BaTh)
MpPU3HAKKA JEJIMMOCTH, HaWMEHBIIMM OOIMH JenuTenb WU
HanMeHblIee olI1ee KpaTHoe, aropuT™ EBkinaa npu pemeHnu
3aJ1a4; 3HAKOMCTBO C Pa3jIMYHbIMH MO3UIIMOHHBIMU CUCTEMaMH
CUMCIICHUS;

YMETb  ONEPUPOBATh  IMOHATHAMH: KOMIUIEKCHOE  YUCIIO,
COTPSKEHHBbIE KOMIUIEKCHbIE YHCIa, MOJYJIb U apryMEHT

- YMCTb HHTCTPUPOBATL 3HAHHWA W3 PaA3HLBIX

KOMIIJICKCHOI'O YHCJIa, (bopMa 3alliuCHl KOMIIJICKCHBIX YHUCECII




MPEAMETHBIX 00J1acTeH;

BBIJBUTATh HOBBIE HAeH,

OPUTMHAIBHBIE TOAXO/IbI U PEILICHUS;
HMETh BHYTPEHHIOIO MOTHBAIIUIO |
BKJIFOUAIOLIYIO CTPEMIIEHUE K TOCTUKEHUIO LIEIH U]
yCIIeXy, ONTHUMHU3M, HHUIHUATUBHOCTb, YMEHHUE
JIeHCTBOBATE, NCXO M3 CBOMX BO3MOKHOCTEH

npeajiaraTty

- (reoMeTrpuyecKkas, TPUrOHOMETpUUYECKas U anredpanyeckas);
yMeTh  MpPOU3BOAMTH  apudmMeTHyeckue  JOeHcTBUA ¢
KOMILJIEKCHBIMH YUCIIAMU; PUBOAUTH IIpUMEPB]
HCII0JIb30BAHUS KOMIUIEKCHBIX YHCET,
- YMETh MOJEIUPOBAaTh pEalbHblE CHUTyalldd Ha  SA3BIKE
MaTEeMaTUKH; COCTABJIATh BBIPAXKEHUS, YPABHEHUSI, HEPABEHCTBA
1 UX CUCTEMBI 110 YCIOBHUIO 33Ja4l, UCCIIEI0BATh TOCTPOEHHBIE
MOJIEJIM C MCIOJIb30BAHUEM ammapaTa aareOpbl, HHTEPIPETUPO
BATb IIOJIYyYCHHBIH pe3yJabTaT; CTPOUTh MAaTEMATHUYECKHUE
MOJIETIM C IIOMOIIbI0 T€OMETPUYECKUX NOHATUH U BEJIMYMH,
pelniaTh CBSI3aHHBIE C HUMU MPAKTUYECKUE 337a4d; COCTABIISTH
BEPOATHOCTHYIO MOJEIb U HHTEPIPETHUPOBATh MOJIYyYCHHBIN
pe3ynbTaT;  pellaTh ~ MOPUKIAJHBIE  33Jadyd  CPEeICTBaMHU
MaTEeMaTUYeCKOro aHaiu3a, B TOM 4YHCIE COLIMAJIbHOA
HPKOHOMUYECKOTO U (PU3NUECKOro Xapakrepa

OK 02. HMcmnoab3oBarh
CpeICTBa MOMCKA, aHAIIM3a U
MHTEpIIpeTaluy HH(OpMauu
1 MTHPOPMAIMOHHBIE
TCXHOJIOTUU OJI1 BBITIOJTHCHUS]
Banad npodeccuoHaIbHON
eI TeILHOCTH

YMETh B3aUMOJICUCTBOBaTh C COLMAIBLHBIMU
WHCTUTYTaMU B COOTBETCTBUU C UX (PYHKIHSIMH U
Ha3HAYCHHEM;
CIIOCOOHOCTh ~ OLIEHWBaTh  CHUTyallMl0 |
MPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYACH
Ha MOPAJIbHO-HPaBCTBEHHbBIE HOPMBI U [IEHHOCTH;
TOTOBHOCTh K TPYyAy, OCO3HAaHHUE IICHHOCTH
MacTepcTBa, TPYI0I00ue;

- TOTOBHOCTh K  aKTHBHOH  JeSITEIBLHOCTH
TEXHOJIOTHUECKOM " COIMAJIbHOM
HaINpaBJIEHHOCTH, CIOCOOHOCTh WHHUIIMUPOBATH,
[UIAHUPOBaTh U CaAMOCTOSITEJIbHO  BBITOJIHSATH
TAKYIO JIESITEbHOCTD;

- TOJIy4yaTb HOBBIE 3HAHUS, €r0 HUHTEPIPETALUU,

MpeoOpa3oBaHUI0 U TPUMEHEHHUIO B Pa3IUYHBIX

YMEThb ONEpUPOBATH MOHATHAMH: palMOHAJIbHAs (QYHKIIMS,
[OKa3aTeabHas byHKIHA, CTETICHHAs byHKLu,
norapudmuueckas (QyHKIMsS, TPUTOHOMETPUYECKHE (YHKIIUH,
oOpaTHble (PYHKIMM;, YMEHHE CTPOUTh TpapUKH H3yYEHHBIX
(GyHKIMH, UCTIOIb30BaTh TpaUKU MPU U3YUYEHUHU IMPOLIECCOB U
3aBUCUMOCTEH, NpU peleHuH 3aJad M3 JPYrux Yy4eOHbIX
[PEIMETOB U 33/1a4 U3 PEaIbHOM KU3HU; BBIpAXKaTh GopMyiaMy]
3aBHCHUMOCTH MEKIy BEJIUUNHAMU;

- YMETb ONEepHUPOBATH HNOHATUSAMU: TOXKJIECTBO,)
TOKJECTBEHHOE IpeoOpa3oBaHMe, YpaBHEHHE, HEPaBEHCTBO,)
CHCTEMa YypaBHEHMI W  HEPABEHCTB, PAaBHOCHUIIBHOCTH
YPABHEHUN, HEPABEHCTB U  CUCTEM, panuoHalIbHbIE,
MppALMOHAJIBHEIE, ITOKa3aTeNbHbIE, CTEIICHHBIE
norapupmMuyuecKue, TPUTOHOMETPUYECKHUE ypaBHEHUS,
HEPAaBEHCTBA M  CHCTEMBI; YMETh peniaTb ypaBHEHMS,

y‘IC6HBIX CUTyallMdX, B TOM YHUCJIC IIPpU CO3OaHUU

HCPABCHCTBA MW CHUCTCMbI C ITOMOIIBIO Pa3JIMYHBIX IPUCMOB]




Y4eOHBIX U COLMAIIBHBIX IIPOEKTOB;

BBISBIIATh I[IPUYMHHO-CIICICTBCHHBIC CBSI3U U
aKTyaJIM3UpOBaTh 3ajady, BBIABUIATH TUIIOTE3Y €€
penieHus, HaxOJUTh apryMEHTBI ULl
JIOKa3aTeJIbCTBA CBOMX YTBEPXKIEHUH, 3a1aBaTh
rapamMeTpsl U KPUTEPUU PELLICHNUS,

- BJIaJIeTh HABBIKAMH INOJIY4YECHUs MH(OPMAIMU U3
MCTOYHUKOB Pa3HbIX THUIIOB,

CaMOCTOSITEJIBHO OCYILECTBIATh IIOWCK, aHau3,
CHCTEMATHU3alMI0 U MHTEPIPETANNI0 HHPOPMALIUH
pa3UYHbIX BUAOB U (OPM IPEICTABICHHUS;

- HCTIOJIH30BATh CPEACTBA MHPOPMAITMOHHBIX

1 KOMMYHUKAIIMOHHBIX TEXHOJIOTMH B PELICHUH

KOTHUTHBHBIX, KOMMYHHKATHBHBIX 7
OpPraHu3allMOHHBIX  3a7ad €  COOJIIOJCHUEM
TpeOOBaHUI IPTOHOMHKH, TEXHUKH OE30TacCHOCTH,
TUTUEHBI, pecypcocOepekeHrs, TMPaBOBBIX W
DTUYECKMX  HOPM, HOPM  HH(DOPMAIMOHHOM
0C30IMacHOCTH;

- BJIQJICTh HABBIKAMU PACIIO3HABAHHUS W 3aIUTHI
uHpopManuy, HH(GOpMAIMOHHON Oe30macHoCTH]

peliaTh ypaBHEHUS, HEPABEHCTBA M CHUCTEMBbI C MapaMeTpoM;
[PUMEHATh YPaBHEHUs, HEPABEHCTBA, UX CUCTEMBI JIJIsl PEILICHHUS]
MaTeMaTHUYeCKUX 3a/lad U 3a/1a4 U3 pa3InyHbIX o0acTell HayKy|
1 peajbHOU KU3HU;

yMeTb CBOOOJIHO OIEPUPOBaTh MOHATHUAMHU: JIBUKEHUE,
MapajuieJbHbIl TMEPeHOC, CUMMETPUST Ha IUIOCKOCTH U B
[IPOCTPAHCTBE, MOBOPOT,  MpeoOpa3oBaHuEe  MOI00Ms
MoA00HbIe (PUTYpBI; YMETh pacno3HaBaTh PaBHBIE U MOJOOHBIC
¢burypsl, B TOM YHUCJI€ B MPUPOJE, HCKYCCTBE, apXUTEKType
YMETh HCIIOJIb30BATh T€OMETPUYECKUE OTHOILICHUS, HAXOIUTh
r€OMETPUYECKUE BENUYHMHBI (IUIMHA, Yroil, IJIOLaAb, O00bEeM
[pU PEIICHUW 3a7ad U3 APYruX YYeOHBIX NPEIMETOB U U3
[peaqbHON KU3HU

JIMYHOCTH




OK 03 ILnanupoBats u
[peaI30BHIBATD
COOCTBEHHOE
npodeccuoHaIbHOe U
ITMYHOCTHOE Pa3BUTHE,
MPEANPUHIMATEIbCKYIO
NeATeIbHOCTD B
npodeccnoHanbHON chepe,
MCIIOJIF30BATh 3HAHUS T10
paBOBOW M (PMHAHCOBOIA
PaMOTHOCTH B Pa3JIMYHBIX
PKI3HEHHBIX CHTYaIUsX

TOTOBHOCTh K CAMOBBIPQ)KEHHIO B Pa3HBIX BHUJAX]
WCKYCCTBA, CTPEMJICHHE NPOSBIATH KayecTBY
TBOPYECKOHN JIMYHOCTH;

-  WMeTh HMHTEpPEeC K pa3IMYHbIM  cdepam
npodecCHOHAIbHOM  JESTENBHOCTH,  YMEHH|
coBepIIaTh  OCO3HAHHBIK  BBIOOp  Oynymie

npodeccun U pearn30BHIBATH COOCTBEHHBIQ
PKU3HEHHBIC JIAHBI; TOTOBHOCTh U CIIOCOOHOCTH K
00pa3oBaHHIO u €aM000pa30BaHHUIO HA
MPOTS)KEHUU BCEU KU3HH;

- QHAJIU3UPOBATh IOJYYEHHBIE B XOJI€ PELICHUS]
3a7a4d PE3yIbTaTbl, KPUTUYECKH OLICHUBATh HX]
JTOCTOBEPHOCTh, IPOTHO3UPOBATH H3MEHEHUE B
HOBBIX YCIIOBUSIX;

YMETb OIepupoBaTh MOHSTUSAMU: paloHasIbHbIe,
WppalOHAIBHEIE, MOKa3aTeJIbHbIE, CTEIIEHHBIE,
norapumuyueckue, TPUTOHOMETPUUECKHE  YPaBHEHUS U

HEPAaBEHCTBA, UX CUCTEMBI,

- YMETh OIEPUPOBATH MOHITUSIMU: MHOTOTPaHHHUK, CCYCHUE
MHOIOTpaHHMKA, Ky0, apajuleJienunen, IpusMa, OHpaMuial
¢durypa ¥ MOBEPXHOCTh BpAILICHUS, LWIMHIP, KOHYyC, Iuap,
cdepa, ceueHusi GUrypbl BpALICHUS, TUIOCKOCTh, KACAOIIAsCS]
cdepbl, HWINHIPA, KOHYCA, [UIOLIAAb TOBEPXHOCTH MUPAMHU/IbI,
NpU3MbI, KOHyCa, IWJIMHIpPA, IUIOMIAAs cepbl, o0beM Kyoa,)
[PSIMOYTOJIBHOTO  MapajUielienuiieia, HTHPaMHIbl, [PU3MBbI,
[MJTMH]PA, KOHYCa, [1apa; YMEHUE N300pakaTh MHOTOIPaHHUKH
U [OBEPXHOCTH BPALICHHS, UX CEYCHHS OT PYKH, C MOMOIIBIO
YEPTEKHBIX HMHCTPYMEHTOB M JJIEKTPOHHBIX CPEACTB; YMETH
pacrmo3HaBaTb ~ CUMMETPHIO B IPOCTPAHCTBE;  yMETH
pacrio3HaBaThb IMPaBUJIbHBIC MHOTOT'PaAHHUKHA

- CaMOCTOSATENIbHO COCTAaBIIATh IUIAH PELICHHUS]
NpoOJeMbBl € YY4eTOM HMEIOUIMXCS PECYpPCOB)
COOCTBEHHBIX BO3MOKHOCTEN U MPEANOUTEHUII;

- YMETb OLEHUBATh PUCKU U  CBOEBPEMEHHO
[IPUHUMATD PEIIECHUS IO UX CHUKEHUIO;

- chopMupoBaTh NMpPU3HABATh CBOE MPABO U MPABO
NPYTUX JIt0JIel Ha OIMIMOKH.

- - YMETh ONEpUPOBATH MOHATUSAMHU: MPSIMOYTOJIbHAS CHCTEMA
KOOpJMHAT, KOOPAMHATHI TOUYKH, BEKTOP, KOOPIMHATBI BEKTOPA,
CKaJISIpPHOE TIPOM3BEIEHHE, Yrold MEXJIy BEKTOpaMH, CyMM3
BEKTOPOB, IIPOM3BEJEHUE BEKTOpa HAa YMCIO; HAXOOUTh
MOMOIUIbIO U3YUYEHHBIX (POPMYJT KOOPAMHATHI CEPEINHBI OTPE3Ka,)
[paccTOsIHUE MEKIY JBYMs TOUKaMU;

- YMEThb OIEpUPOBaTh MOHATHSAMHU: Tpad, CBA3HBIA TIpad,
nepeBo, IMKJI, rpad HAa IUIOCKOCTH; YMEHHME 3aJaBaTb U
OMKCHIBATh TIpadbl Pa3IUYHBIMU CIIOCOOAMH; HCIIOJIb30BATH
rpadbl IpU pEIIeHNH 3a/1a4;

- yMeTh CBOOOJHO ONEPUPOBATH TOHATHSMHU: COYETAHUE
MEPEeCTaHOBKA, YUCIO COYETAHUHN, YUCIIO MEPECTAaHOBOK; OMHOM
HploTOHa; yMeTh NpPUMEHATh KOMOHMHATOpHbIE (aKThl U
paccyXJIeHHUs Ul pELICHUs 3a/a4;

- yYMeTb HaXxOJUTh BEPOSITHOCTH COOBITUI C UCIIOJIb30BAHUEM
rpadueCcKuX METOJIOB;




OPUMEHATh JUId  peleHHus 3agad  (opMysbl CIOXKEHHS U
YMHOXKEHUSI BEpOATHOCTEH, (OpMyy TIOIHON BEpOSTHOCTH,)
dbopmyny bepHymnu, komOuHaTOpHBIE (GaKTBl U (HOPMYIIBI
OLICHUBATh  BEPOSITHOCTH  peallbHBIX  COOBITHIA;  YMETH
OI1EpUPOBATH HOHATUAMMU: cilyyaitHas BEIMYUHA,
pacrpezieieHue BEpOATHOCTEM, MAaTeMaTH4YECKOE O0)KHJIaHUE,
crepcus M CTaHAAPTHOE OTKJIOHEHHE CIy4YalHOM BEJMYMHBI
(GYHKIMM  paclpeneieHusi MW IUIOTHOCTH  PABHOMEPHOIO,)
[0Ka3aTeJIbHOIO U HOPMAJIbHOIO paclpelieieHul; yMETH
MCIIOJIB30BAaTh CBOMCTBA M3YYECHHBIX PpACIPENCICHUN U1
peleHus 3a/1a4y; 3HAKOMCTBO C IOHATHUSMHU: 3aKOH OOJbIINX
qKCeJl, METO/Ibl BHIOOPOYHBIX MCCIIEI0BAaHUM; YMETh PUBOJIUTH
[IpUMEpBI MPOSBICHUS 3aKOHA OOJBIINX YHCET B MPUPOJHBIX U
OOIICCTBCHHBIX SIBJIICHUSX;
- yMeTbh CBOOOJHO ONEPUPOBATH NOHATUAMMU: ILIOLIAb (UTYPBI,
00beM (uUrypel, BeIMYMHA YIJa, PACCTOSHHUE OT TOYKH 0O
MJIOCKOCTH, PACCTOSTHUE MEXAY NPSMBIMH, PACCTOSTHUE MEXKAY]
[UIOCKOCTSIMHU, IUIOHIa[b cdephl, IUIOMAAb [OBEPXHOCTH
MUpaMU/bl, TpPHU3MBI, KOHYCa, LWIMHIpPA, 00beM Kyoa,
[PSIMOYTOJIBHOTO — Mapajjiesienumneaa, HTUpPaMuibl, [PU3MbI
LWIMHIpa, KOHYycCa, IIapa; yMEHHE HaXOAWTh OTHOIICHHUE
00BeMOB MOJOOHBIX QUTYp

OK 04 D¢ dexTuBHO
B3alMOJICHCTBOBATE U
paboTaTh B KOJJIEKTUBE U
KOMAaH/Ie

TOTOBHOCTH MIPOTUBOCTOSATH UJICOJIOTHH
PKCTpEMHU3MA, HaI[MOHAJIN3Ma, KceHo(ooumu,
TUCKPUMHHAIIM TI0 COIMAIBHBIM, PETUTHO3HBIM,
PaCOBBIM, HATMOHAJIbHBIM IIPU3HAKAM;
- chopMuUpoBaTh  HPABCTBEHHOE
STUYECKOIO MTOBEACHUS,

- TOTOBHOCTH K TpY.y,
MacTepcTBa, TPYA0t00ue;
- CTaBUTh NpPOOJNEMBI W 33Ja4d, JOMYCKAIOIINE
AJIbTCPHATUBHBIC PCHICHUSA

CO3HAaHHE,|

OCO3HAHUC TICHHOCTH

YMEThb  OINEpUPOBATh MOHATUAMM: CIy4YalHBIA ONBIT U
CIy4aifHOE COOBITHE, BEPOATHOCTD CIIy4aHOTO COOBITHS,
YMETb  BBIUHUCIATH BEPOSATHOCTH C  HMCIOJIb30BAaHUEM
rpauueckux METOJ0B; MNPUMEHATh (OPMYIBI CIOXKEHUS U
YVMHOXKEHUS BEPOSTHOCTEH, KOMOUHATOPHBIE (DAKTHI M POPMYIIBI
[IpyU PpCHICHUHU 3ada4d; OLCHHUBATH BCPOATHOCTU PCaIbHBIX
COOBITHI{; 3HAKOMCTBO CO CIIYYaillHBIMU BETUYMHAMU, YMEHHE
[PUBOJUTH IPUMEPHI MPOSBIECHUS 3aKOHA OOJBIIMX YHCEN B
MPUPOIHBIX U OOIIECTBEHHBIX SIBICHUSIX;

YMCTb CBO60)IHO ONneprupoBaTh NMOHATUAMH: CTCIICHb C LCJIbIM

BJIAZICTb PA3JIMIHBIMU criocobamMu 06LI.[CHI/I}I 4|

[MOKa3aTCJICM, KOPCHb HaTypaHLHOﬁ CTCIICHU, CTCIICHb (




B3aMOJCHCTBUS;

---apr'YMEHTUPOBAHHO BECTH JHAJIOT,
CMATYaTh KOH(MJIUKTHBIC CUTYAIIHH;

- pa3BepHYTO M JIOTUYHO H3JIaraTh CBOKO TOUKY]

YMETH

SpCHHA C MCIIOJIB30BAHUEM SA3BIKOBBIX CPCIACTB)
COBMCCTHAaA ACATCIbHOCTD.
- IIOHUMaTb W  HCIOJB30BAaTh IPCUMYLICCTBA

KOMAaHTHOW ¥ MHIAMBHyaTbHON paboThI;
- BBIOMpaTb TEMAaTUKy U METO/Abl COBMECTHBIX

NEHCTBUM € y4yeToM OOIIMX HHTEPECOB |
BO3MOJKHOCTEH KaXKA0I'0 WiCHA KOJJICKTHBA;

- KOOPAMHUPOBATh M BBIMOJHATH paboOTy B
YCIIOBUSIX peanbHOro, BUPTYaJIBHOTO U
KOMOMHHPOBAHHOTO B3aUMO/ICHCTBUS;

- chopmupoBath CaMOKOHTPOJIb, YMETh

[MPUHUMATh OTBETCTBEHHOCTh 3a CBOE IMOBEJCHUE,
CIOCOOHOCTH a/IalTUPOBATHCA K SMOIMOHAIHHBIM
W3MEHEHUSM U TPOSBIATH THOKOCTH, OBITH
OTKPBITHIM HOBOMY;

chopmMupoBaTh COIMAJIbHBIC
BKJIIOYAOIIIE CIIOCOOHOCTh
OTHOIIIEHUS C JIPyTUMU JIFOJbMHU,

HaBBIKH,
BBICTpauBaTh
3a00TUTHCS,|

MPOSIBJISITh UHTEPEC U pa3peliaTb KOHQIIUKTHI,
- cdopMupoBaTh  NPHUHATHIE  MOTHUBH U
apryMeHTbl  ApYTUX JIIOACHM TpH  aHAIU3E

pE3yJIbTATOB JIEATEIbHOCTH

pPAalMOHAIBHBIM TIOKa3aTeleM, CTeNeHb C JICHCTBUTEIbHBIM
BEIICCTBEHHBIM) TIOKa3arejeM, JiorapudM dmucia, CHUHYC,
(KOCHHYC ¥ TAaHTCHC TIPOU3BOJIFHOTO YHCIIA;
- YMeTh CBOOO/IHO ONEPHPOBATH MOHATUAMU: IpaduK (HyHKINH,

oOpatHass  GyHKIUS, KOMIO3UIMS  (YHKIHMH, JIMHECHHAs
byHKuus, KBagpaTu4Has (QYHKUUS, CTerNeHHas (QYHKIHUS C
[eJNbIM ~ TI0Ka3arejeM,  TPUTOHOMETpUYecKkue  (pyHKIHH,)

oOpaTHBIE TPUTOHOMETpUYECKHE (YHKIWHU, IOKa3aTelIbHas U
norapudmuueckas  QyHKIHMH, YMETh CTPOUTh TIpaduKH
(byHKIWH, BRITOTHITH TpeoOpa3oBaHus rpauKkoB GyHKINN;
- YMETh HCHOJb30BaTh Trpaduku GYHKIUH I W3ydeHHs]
[IPOLIECCOB M 3aBUCUMOCTEH MpH PELICHUM 337ad U3 JIPYIrux
yueOHBIX MPEIMETOB M M3 pPEalbHOM >KU3HM; BBIPAXKATH
(dbopMysiaMu 3aBUCUMOCTH MEXAY BEIMUNHAMU;
- CBOOOZHO OMEpUpOBaTh TMOHATUSAMU: UYETHOCTh (DYHKIIUU,)
NEPUOMYHOCTE  (DYHKIMHM,  OTPAaHUYCHHOCTh  (DYHKIIHH,)
MOHOTOHHOCTbh (DYHKIIMH, SKCTpEMYM (YHKIHHU, HauOoblIee U
HAaUMEHbIIIEe 3HAUYEeHUS (QYHKIMM Ha MPOMEXKYTKE; YMETH
[IPOBOJIUTH UCCIIE0OBaHNE (DYHKIINH;

YMETh HUCIOJIb30BaTh CBOWCTBA M rpaduku GYHKIMHA 1715
pEIIECHUs] ypaBHEHUI, HEPAaBEHCTB W 3aJad C IapamMeTpaMu]
n300pakaTh HA KOOPJIMHATHOM TJIOCKOCTH MHOKECTBA PEIICHUN
YpaBHEHM, HEpPaBEeHCTB M HX CUCTEM; YMEThb CBOOOJIH(
ONEepupOBaTh  MOHATUSMM:  TOUYKa, MpsMas, IJIOCKOCTh
[IPOCTPAHCTBO, OTPE30K, JIyY, IUNIOCKUHA YroJj, ABYTPAHHBIN yroi

TPEXTPAHHBIN YTroJl, MIePEeCeKaoNnecs MmapauieIbHbIe U




CKPELUBAIOIINECS psIMbIE, napajuieIbHOCTh )7
[EPIEHIUKYJIAPHOCTh MPSMBIX M IIOCKOCTEH, Yol MEXAOY
OPSMBIMH, YTOJI MEXIY HPSAMOM M IUIOCKOCTBIO, YrOJ MEXAY]
[UIOCKOCTSIMU; YMEHHME HCIOJb30BaTh IpU pEIICHUU 3ajady
n3ydyeHHble (aKThl U TEOpPEMbl IUIAHUMETPUM; YMEHHUE
OLICHUBATh pa3Mepbl OOBEKTOB B OKPYXAIOIIEM MHPE; YMETH
OI1EpUPOBATH HOHATHAMMU: MHOI'OI'PaHHUK, CEUCHUE
MHOTOTpaHHMKA  NPaBWIbHBIH ~ MHOTOIPAaHHUK,  MpU3MAa
nupamuia, GUrypa u HOBEpXHOCTh BPALIEHUS, LIMIIMH/IP, KOHYC,
map, cdepa pasBepTka IOBEPXHOCTH, CEUEHHMs KOHyca U
[WIMHAPA, NapajuiebHble OCH WM OCHOBaHMIO CEYECHHUE Ilapa,
[UIOCKOCTh, Kacaromasicss cepsl, MUIMHApPA, KOHYCa; YMEHHUE
CTPOUTH ceueHue MHOT'OI'paHHHKA, n300pakaTh
MHOTOTPAaHHUKH, (UTYpPBl M TOBEPXHOCTH BpALICHUA, UX
CEUEHMsI, B TOM YHCIIE C IIOMOLIbIO 3JIEKTPOHHBIX CPEJICTB;

- -yMEThb NIPUMEHSTh CBOWCTBA T€OMETPHYECKUX  (UTryp,
CaMOCTOSITENIbHO  (OPMYJIMPOBATh ONPEACNCHHUs HN3y4aeMbIX
¢uryp, BBIIBUraTh THIOTE3bl O CBOWCTBAX W IpHU3HAKaXx
reoMeTpuuecKux (Guryp, oO0CHOBBIBATH WJIM ONPOBEPraTh MXj
YMEHHE NPOBOAUTH Kiaccuukanuio (Uryp mno pasiavyuHbIM
pU3HAKAM, BBIIOJHATH HEOOXOAWMBIE  JIOMOJIHUTENbHBIE
[OCTPOEHUS




OK 05 Ocy1ecTBasiTh
YCTHYIO U TUICHMEHHYIO
KOMMYHHKAIIIIO Ha
FOCYJaPCTBEHHOM SI3bIKE
Poccuiickoii @enepanniu ¢
Y4ETOM OCOOCHHOCTEH
COLIMATILHOTO U KYJIBTYPHOTO
KOHTEKCTa

HallMOHAJIbHBIC,
b4l

- MPHHATH  TPaJULIUOHHBIC
00I11eYeTIOBEYECKHE I'YMaHHCTHYECKUE
JIeMOKPaTHYECKUE [ICHHOCTH;

- COBEPIIICHCTBOBATh SI3BIKOBYIO 7
YHUTATEIHCKYIO KyJIbTYypy  Kak CpeacTBa
B3aHMOZ[eI>'ICTBPISI MCXKAY JIIOAbMHU W IMO3HAHUS]
MHDa;

- OCO3HaTh IIGHHOCTH HAyYHOW JEATECIHHOCTH,

I'OTOBHOCTB OCYLICCTBJIATDH IMMPOCKTHYIO 44|
HNCCIICO0BATCIILCKYIO JCATCIIBHOCTH
HUHAUBUAYAJIBHO U B I'PYIIIIC,

- BHOCHUTH KOPPCKTUBBI B JACATCIIBHOCTD,|

OLIEHUBAaTh COOTBETCTBHE pE3YJIbTATOB LEIISM,
OLICHUBATh PUCKU MOCIEICTBUMN AEITEIbHOCTH;
- BJIAJICTh HaBBIKAMU y4eOHO
MCCIIEIOBATENIbCKOM U IPOEKTHOM J1eATENbHOCTH,
HaBBIKAMU pa3peleHus npoodiiem;
- CO3/1aBaTh TEKCThl B pa3NuYHbIX (opmarax d
Y4ETOM Ha3HaueHusi HHGPOpMAlMM U IIeJeBOM
ayIUTOpPUH, BbIOMpas ONTUMaJIbHYIO  (HOpMmYy]
[IPEICTaBICHNS U BU3YyaIU3aliHy;
- BJaJIeTh HaBbIKAMHU MO3HABAaTEIbHOU pediexcun
KaK OCO3HAaHUS COBEpIIAEMBIX JEHCTBUH W
MBICIIUTENBHBIX IPOLECCOB, MX PpE3YyNbTaTOB Y
OCHOBAaHUI

-yMeTh OMNEpPUpPOBaTh MOHATHSIMH: CpelHee apudMeTuyeckoe,
MeAraHa, HauOOoJbIlee W HAWMMCHbBIEE 3HAYCHUS, pa3Max,
mucrnepcus, CTaHIapTHOE OTKIIOHEHHE YHCIIOBOro  Habopa;
YMEHHE W3BJIEKATh, HWHTEPIPETUPOBATh WH(MOPMAIIHIO,)
MpE/CTaBICHHYI0 B Taliulax, Ha JuarpamMmax, rpaduxax,
OTPaXKAIOIIYI0 CBOMCTBAa pEAbHBIX IPOLIECCOB U SBJICHUIA;
[PEICTaBIATh NHPOPMAIIUIO C MOMOIIBI0 TaOIHIl U IHarpaMMy
MCCIIEIOBaTh CTAaTUCTUYECKHWE JAHHBIE, B TOM YHCJIE C
[pUMEHEHHEM T'paUUeCKUX METO/I0B U SJIEKTPOHHBIX CPECTB;
YMETh OIEPUPOBATH MOHSATHUAMH: TOUYKA, MpsMasi, IUIOCKOCTH,
[IPOCTPAHCTBO, JABYTPaHHBIM YroJj, CKpEIIUBAIOLIUECs MPSMBIE,
MapajuieIbHOCTh W TMEPHEHAUKYISIPHOCTh  MPAMBIX |
[JIOCKOCTEH, Yroja MEXAYy HpPsIMBIMH, YroJl MEXAY HpsMOMl U
[JIOCKOCTBIO, YTOJI MEX]Yy TJIOCKOCTSIMH, PACCTOSIHUE OT TOYKH
10 IUIOCKOCTH, PpAacCTOSTHUE MEXAY HPSIMbIMH, PaCCTOSHUE
MEXY IJIOCKOCTSIMU;
YMEThb HCIIOJIb30BaTh MPH PEHICHUU 3a]1ad U3y4yeHHbIC (HaKTHI U
TEOpPEMbI TUIAHUMETPUH; YMEHHUE OIEHHUBATh pa3Mepbl 00bEKTOB
OKPY’KaIOILIETO MUPA;
-yMeTb  CBOOOJHO  OMEPUPOBATH  TMOHATHSIMH:  CPEIHEE
apudmernyeckoe, MeauaHa, HauOoyblllee W HaUMEHbIIEE
3HAYCHMsI, pa3Max, TUCIEPCHs, CTaHJIAPTHOE OTKIOHEHHE sl
OMMCAaHUs  YHUCJIOBBIX  JAaHHBIX;  YMETh  HCCIEAO0BATh
CTaTUCTUYECKUE JIaHHBIE, B TOM YHCJIE€ C TPUMEHEHHEM
rpadUyecKuX METOJIOB U DIEKTPOHHBIX CPEACTB; rpaduuecky
MCCIIEI0BaTh COBMECTHBIE HAOIOACHUS C IMOMOIIBIO THarpaMm
[paccenBaHMsl M JINHEWHOW perpeccuu




OK 06 IIposiBasiTh
CPa’KIaHCKO-
MaTPUOTHYECKYIO MTO3UIHIO,
TEMOHCTPUPOBATH
OCO3HAHHOE MOBEJICHUE Ha
OCHOBE TPaUIIUOHHBIX
[POCCUHCKHUX JTyXOBHO-
HPaBCTBEHHBIX IICHHOCTEH, B
TOM YHUCJIE C YYETOM
rapMOHM3AIUN
MEKHAIIMOHAIBHBIX U
MEXPEITUTHO3HBIX
OTHOIICHUI, TPUMEHSATD
CTaHIAPThHI
QHTHUKOPPYIIIUOHHOTO
MOBECHUS

TOTOBHOCTB K aKTHBHOM eI TETLHOCTH
TEXHOJOTMYSCKOM " COITHATbHOM
HaIpaBJIEHHOCTH, CIHOCOOHOCTh WHHUIIMUPOBATH,
[UIAHUPOBaTh U CaMOCTOSITEJIbHO  BBITNOJIHSATH
TAKYIO JIESITEIbHOCTD;

[UIAHUPOBaTh U OCYLUECTBIISITH  JIEUCTBUA B

OKpYKaIoIllell Cpele Ha OCHOBE 3HAHUA ILeleH
YCTOMYMBOTO Pa3BUTHS YEJIOBEUECTBA;
CaMOCTOSITEJIBHO OCYILECTBIATh IT03HABATEIIBHYIO
NIeSITENIbHOCTD, BBIABIATH IMPOOJIEMbI, CTaBUTh H
¢dopmynupoBaTh ~ COOCTBEHHblE  33Ja4d B
00pa3oBaTENbHON JICATENILHOCTH M KU3HEHHBIX
CUTYyalUsX;
CIOCOOCTBOBaTh (YOPMHUPOBAHHUIO M TPOSIBICHUIO
[IMPOKOM 3PYIUIMU B Pa3HbIX O0IACTSAX 3HAHUIL
MOCTOSTHHO TOBBIIIATH CBOM 0Opa3oBaTeIbHBIN U
KYJIbTYPHBIN YPOBEHb;
- copmupoBaTh, pa3BHBaTb  CIIOCOOHOCTH
[MOHMMAaTh MUP C MTO3ULIUHU IPYroro YEJIOBEKa

YMETh pellaTh TEKCTOBBIC 3a/a4l Pa3HbIX TUIIOB (B TOM YHCIIE
Ha MPOLEHTHI, I0JIM U YacTH, HA JBIKEHUE, PabOTy, CTOUMOCTH
TOBAPOB M YCIYI, HaJOIM, 3aJayd K3 O0O0JAacCTH YyIpaBieHUs
JTMYHBIMU U CEMEUHBIMU (DPMHAHCAMH); COCTABIISATH BBIPAKCHHUS,)
YPaBHEHUs, HEPABEHCTBA U UX CHCTEMBI 110 YCIOBHIO 3aJayH,
HCCIIEN0BATh IIOJIy4YEHHOE pelieHue u OLICHUBATH
IPaBJOII0I00HOCTh PE3YJIbTATOB;

YMETb OIEPHUPOBATH IOHATUAMM:
TEOpeMa, CIEICTBUE, CBOMCTBO, IIPU3HAK, JI0Ka3aTEIbCTBO,
paBHOCUJIbHBIE  (OPMYJIMPOBKH;  yMeTh  (OPMYJIMPOBATH
o0paTHOE U TPOTUBOMNOJIOKHOE YTBEp)KJEHHE, IPUBOAUTH
IpUMEPBl M KOHTPIPHUMEDPBI,  HCIOJIB30BATH  METOJ
MaTEeMaTUYECKOM  MHAYKIMH; IPOBOAMUTH  JI0OKA3aTEJIbHBIE
pacCyXJI€HHMsI IIPH PELICHUU 3a/]ad, OLCHUBATH JIOTMYECKYIO
IIPABWJIBHOCTb PaCCYXICHUM;

OIpeIeJICHUe, aKCHOoMa,

YMETb CBOOOIHO OTIePUPOBATH HOHSATHSIMH]
[0CJIEe10BATENbHOCTb, apupmMeTHyecKas nporpeccus,
reoMeTpuyeckass  mporpeccusi, OECKOHEYHO  yObIBarolas
reoMeTpruecKas Iporpeccus; yMETh 3aJaBaTy

[TOCJIEI0BATEILHOCTH, B TOM YHCJIE C TIOMOIIBIO PEKYPPEHTHBIX
bopmyu;
-yMeTh BBIOUPATh MOAXOISAIIMNA METOJ JUIsl pelleHus 3ajauus
[NOHUMaHUE 3HAYUMOCTH MATEMATUKU B U3Y4YEHWUM INPUPOIHBIX
1 OOIIECTBEHHBIX MPOILIECCOB U SIBJIEHMI; YMETh paclo3HaBaTH
[POSIBIICHUE 3aKOHOB MAaTEMAaTHKU B HCKYCCTBE, YMETh
[IPUBOJUTH IPUMEPHI MAaTEMAaTUYECKUX OTKPBITUH POCCHICKOM
1 MUPOBOM MaTeMaTU4YECKON HAyKU




OK 07 CoxelicTBOBaTHL
COXPAHEHHUIO OKpYKaroliei
Cpelbl, pecypcocOepekeHuIo,
A (HEeKTUBHO ACHCTBOBATH B
UPE3BBIYAHBIX CUTYAITUAX

HE MPUHUMATh JCHCTBUSA,
OKpY>KalollEeH cperie;

- yMeTh MPOTHO3HPOBATH
PKOJIOTUYECKHUE TOCIEeACTBUS
NEWCTBUM, IPEIOTBPAILIATh UX;
- pacuMpuTh OTIBIT
9KOJIOTMYECKOW HaIlPaBJIECHHOCTH;
- pa3pabarbiBaTh IIJIaH pELIEHUs MpoOJIeMbl ¢
Y4E€TOM aHaJIh3a HMMEIOLIUXCS MaTepUajbHbIX |
HEeMaTepUaIbHBIX PECYPCOB;
- OCYILECTBJIATh  LIEJICHAIIPABJICHHBIM  IOUCK
[epeHoca CpeAcTB U CHOCOOOB JAEHUCTBUS B
podeccuoHalbHYIO Cpeny;

YMETh MEPEHOCUTh 3HAHHS B MO3HABATEIIbHYIO
Y IPAKTHUYECKYIO 00JIaCTH KU3HEACSITETbHOCTH;
MpeJiaraTh HOBbIE MPOEKTHI, OLICHUBAThH UJICU C
MO3UIINH HOBU3HBI, OpPUTHMHAJIBHOCTH,
MPAaKTUYECKON 3HAYNMOCTH;

JaBaTh OLICHKY HOBBIM CHUTYalUsM, BHOCHUTH
KOPPEKTHUBHI B IEATEILHOCTh,  OIIEHUBATH
COOTBETCTBHUE PE3YJIbTATOB LEISIM.

IIPUHOCAIINUE BPE

HEeOJIaronpusITHHIG
IIPEANPUHAMAEMBIX

JACATCIIBHOCTH,

YyMEThb ONEpUpPOBaTh MOHATHAMU: (QYHKIUS, HENpephIBHAS
¢byHKIMs, TPOW3BOAHAsA, MEpBOOOpa3Has, OIpeacICHHBIN
UHTErpajg; yMeTb HAaXOAWUTh IPOU3BOIHBIE 3IIEMEHTAPHBIX
(GyHKINH, UCTIONB3Ysl CIIPABOYHBIE MaTEepPHAaJIbl; MCCIEI0BATH B
POCTEHIIMX CilydasX (PYHKIMM Ha MOHOTOHHOCTb, HaXOIWTH
HanOONbIINE W HAMMEHBIIWE 3HA4YeHUS (QYHKUUH; CTPOUTH
rpaMKd  MHOTOWIEHOB C  MCIIOJIb30BaHUEM  amIapara
MaTEMaTHYECKOr0 aHaJIN3a;

- IPUMEHSATHh IPOU3BOJIHYIO IIPU PELICHUH 3a/1a4 Ha JIBU)KEHUE;
pelaTh NPakTUKO-OPUEHTUPOBAHHBIE 33/1a4M HAa HauOOJIbIINE U
HalMEHbIIME 3HAYCHUs, Ha HAXOXKICHHE IYyTH, CKOPOCTH U
YCKOpPEHUS;
- YMETb OIIEPUPOBATH MOHATUSAMU: JABM)KEHHE B IPOCTPAHCTBE,
110/100HbIE (PUTYpPBI B IPOCTPAHCTBE;
MCIOJIb30BaTh OTHOLLICHHE IIJIOIIAJeH MOBEPXHOCTEH U 00BEMOB
10100HBIX (PUTYp MPU PELICHUH 3a/1a4;

- YMETh BBIUUCIIATH F€OMETPUYECKHE BEUYMHBI (JUIMHA, yrod,
Iomanab, 00beM, IUIOMAJb IOBEPXHOCTH), HUCIOJIb3Ys]
M3ydeHHbIE (POPMYJIBI U METOBI;

YMETh ONEPUPOBATh MOHATHUSMHU: HENPEPHIBHOCTh (DYHKITHH,)
acUMITOTHI rpaduka QyHKIUM, IepBas U BTOpasi MPOU3BOIHAS

(GyYHKIIUHM, TEOMETPUYECKUH U (U3NYECKUN CMBICTT




- IPOM3BOJHOMN, NepBOOOpa3Has, ONpeesIeHHbIN HHTETpall;

- YMEThb HaxOIUTh ACHMIITOTHI Tpaduka (YHKIUH; YMEHHUE
BBIUNCIIATh IIPOM3BOJHBIE CYMMBI, IIPOU3BENCHHUS, YaCTHOIO U
KOMIO3UIINHN (YHKIIMI, HAXOIUTh ypaBHEHHE KacaTelbHOU K
rpaduky GyHKINH,

YMETb  HUCIOJb30BaTh IPOMU3BOJHYIO [UIA  HMCCIEIOBAHHS
GyHKUMH, A8 HAXOXKACHHS  HAWIY4IIEro  peIleHUs B
[PUKJIAJHBIX, B TOM YHCIE COILHAJIbHO-DKOHOMHUYECKUX U
bu3nyeckux 3a1avax, 1Jis ONpeaesIeHUs] CKOPOCTH U YCKOPEHHUS;
HAXOJUTh TUIOIIAAN U 00BbEMBI (UTYp C MOMOIIBIO HHTErpaa;
[IPUBOJUTH IIPUMEPBI MATEMATUYECKOTO MOEINPOBAHMUS C
noMoIbio AuddepeHnnanbHbIX ypaBHEHUH;

- yMeTbh CBOOOJHO ONEpPUPOBATH MOHATHAMU: IPSIMOYTOJIbHAs
CHUCTEMA KOOPJAMHAT, BEKTOP, KOOPAUHATBHI TOUYKH, KOOPIUHATH]
BEKTOPa, CyMMa BEKTOPOB, MPOM3BEIEHHE BEKTOpAa Ha 4YMCIIO,
pas3jiokeHUue BEKTOpa Mo 0a3ucy, CKaJlspHOE MpPOU3BE/IEHHE,
BEKTOPHOE IPOM3BEJCHHUE, YroJl MEXIy BEKTOpaMHU; YMEHHE
WCIIOJIb30BaTh BEKTOPHBIM W KOOPAWUHATHBIM METOJ JJIf
pelieHnsT TeOMETPUUYECKHUX 3a7ad W 3aJady JpYrux Yy4eOHBIX
[IPEIMETOB; OINEPUPOBaTh MOHATUAMU: Marpuua 2x2 u 3x3
ONpeaeTnuTeNb MaTpHIIbI, reoMeTpUYECKU CMBIC]I
ONPEACIINTEINS




OK 09. ITonp30BaThCs
podhecCHOHATBLHOM
ITOKYMEHTalMe Ha
rOCYJIapCTBEHHOM U
MHOCTPAHHOM SI3BIKE

- popmupoBath IPaXXIaHCKYIO MIO3ULIUIO
oOyuaromerocsi Kak akTUBHOTO M OTBETCTBEHHOTO
YJIeHa POCCUIICKOro 00I1IecTBa;

- IpUHUMAaTh TPAJULUOHHBIE HALUOHAJbHBIC,
oO1ieyenoBeyecKre T'yMaHUCTUYECKUE 17|
JEMOKPAaTU4YECKUE LIEHHOCTH;

- OBITh TOTOBBIM TPOTUBOCTOSITH HICOJIOTHH
JKCTpeMH3Ma,  HallMOHAIW3Ma,  KceHodoOuwu,
JUCKPUMHUHALIMU IO COLMAJIbHBIM, PEJIMTHO3HBIM,
pPacoBbIM, HALIMOHAIBHBIM IIPU3HAKAM;
c(hOpMUPOBAHHYIO POCCHUICKYIO
FPAKIAHCKYH0  HJIGHTUYHOCTb,  MAaTPUOTHU3M,
YBOXEHUsT K  CBOEMY  Hapoly,  YYyBCTBA
OTBETCTBEHHOCTU Tniepen PoauHoil, ropaoctu 3a
CBOM Kpai, cBOXO PonuHy, CBOH A3BIK U KYJIbTYpY,
MNpOLIJIOE M HACTOSIIEE MHOTOHALMOHAIBHOTO,
Hapoaa Poccuu;

= UMCTh

= UMCTh IOECHHOCTHOC OTHOULICHHUC K]
TOCYAapCTBEHHBIM CHMBOJIAaM, HCTOPUYCCKOMY U
MPUPOJTHOMY HACJIEINIO, TAMSITHUKAM, TPATUIIHIM|
HaponoB Poccum, noctmxenusm Poccun B Hayke,
HCKYCCTBE, CIIOPTE, TEXHOJOTHUSX U TPYE;

- UIMETh UJACHHYI0 YOEXIEHHOCTh, TOTOBHOCTb
K CITY’)KEHHUIO u 3aIuTe OreuecTBa,
OTBETCTBEHHOCTb 3a €T0 CYAb0Y;

- 0CO3HaBaThb JIYXOBHBIE HEHHOCTEU

POCCHUICKOTO HApOJa;
- IMETh CIIOCOOHOCTD OLICHWBATh CUTYyAllUIO W

IMPUHHUMATh OCO3HAHHBIC PCIICHHA, OPUCHTHUPYSICH|

Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

- OCO3HaBaTh JMYHBLIA BKJIaJd B MMOCTPOCHUC]

-yMeTh OMNEpPUpPOBaTh MOHATHSIMH: CpelHee apudMeTuyeckoe,
MeAraHa, HauOoJbIllee W HAWMMCHbBIIEE 3HAYCHUS, pa3Max,
mucrnepcus, CTaHIapTHOE OTKIIOHEHHE YHCIIOBOro  Habopa;
YMEHHE W3BJIEKATh, HWHTEPIPETUPOBATh WH(MOPMAIIHIO,)
MpE/CTaBICHHYI0 B Taliullax, Ha Juarpammax, rpadukax,
OTPaXKAIOIIYI0 CBOMCTBAa pEAbHBIX IPOLIECCOB U SBJICHUIA;
[PEICTaBIATh NHPOPMAIIUIO C MOMOIIBI0 TaOIHIl U IUarpaMm;
MCCIIEIOBaTh CTAaTUCTUYECKHWE JAHHBIE, B TOM YHCJIE C
[pUMEHEHHEM T'paUUeCKUX METO/I0B U SJIEKTPOHHBIX CPECTB;
YMETh OIEPUPOBATh MOHATUSAMH: TOYKA, MpsSMas, MIOCKOCTb,
[IPOCTPAHCTBO, JABYTPaHHBIM YroJj, CKpEIIUBAIOLIUECs MPSMBIE,
MapajuieIbHOCTh W MEPHEHAUKYISIPHOCTh  MPAMBIX |
[JIOCKOCTEH, Yroja MEXAYy HpPsIMBIMH, YroJl MEXAY HpsMOMl U
[JIOCKOCTBIO, YTOJI MEX]Yy TJIOCKOCTSIMH, PACCTOSIHUE OT TOYKH
10 IUIOCKOCTH, pAacCTOSIHUE MEXAY HPSIMBbIMH, PACCTOSHUE
MEXY IJIOCKOCTSIMU;
YMETh HUCIIOJIb30BaTh MPH PEHICHUU 3a]1a4 U3ydeHHbIE (aKTHI U
TEOpPEMbI TUIAHUMETPUH; YMEHHUE OIEHHUBATh pa3Mepbl 00bEKTOB
OKPY’KaIOILIETO MUPA;
-yMeTb  CBOOOJHO  OMEPUPOBATH  TMOHATHSIMH:  CPEIHEE
apudmernyeckoe, MeauaHa, HauOoibllee W HAaUMEHbIIEE
3HAYCHMsI, pa3Max, TUCIEPCHs, CTaHJIAPTHOE OTKIOHEHHE sl
OMMCAaHUs  YUCJIOBBIX  JAaHHBIX;  YMETh  HCCJIEAOBATh
CTaTUCTUYECKUE JIaHHBIE, B TOM YHCJIE€ C TPUMEHEHHEM
rpadUyecKuX METOJIOB U DIEKTPOHHBIX CPEACTB; rpaduuecky
MCCIIEI0BaTh COBMECTHBIE HAOIOJCHUS C MIOMOIIBIO TUarpamm
[paccenBaHMs U JINHEWHON perpeccuu

YCTOWYHBOTO OyIYIIEro;




- OBITH CIIOCOOHBIM BOCIIPHUHUMATh Pa3IUYHbIE
BUJIbl UCKYCCTBA, TPAAUIMK U TBOPUYECTBO CBOETO
U JIpYyTMX HapoJOB, OLIYLIaTh 3SMOLUOHAIbHOE
BO3JEMCTBUE UCKYCCTBA;

-ObITh YOEKIACHHBIM B 3HAYUMOCTH  JUIS
JUYHOCTH M OOINECTBAa OTEUECTBEHHOTO H
MHUPOBOI'O MCKYCCTBA, 3THHYECKHUX KYJIbTYPHBIX
TpaAULUi U HAPOJHOTO TBOPYECTBA;

- OBITH TOTOBBIM K CAMOBBIPOKEHHIO B Pa3HBIX|
BUJAX  HCKYCCTBA, CTPEMJICHUIO  IMPOSBISTH
Ka4yecTBa TBOPUECKOW JTMYHOCTH;

-ObITb TOTOBHBIM K Tpyly, OCO3HaBaTh
[IEHHOCTU MacTePCTBa, TPYAOIIO0HUE;

- OBITh TOTOBBIM K AaKTHBHOH JI€STEIHLHOCTH
TEXHOJIOTMYECKOU u COLIMAIbHOU
HalpaBJIEHHOCTH, CIIOCOOHOCTb WHUIIMHUPOBATH,
IUIAHUPOBaThb M CaMOCTOSITENIbHO  BBIMOJHSTH
TaKylo JAESTEIbHOCTD;

- IPOSIBIIAITH MHTEpPEC K pa3IMuHbBIM cdepam
npodeccnoHaIbHON NESTENIBHOCTH, YMETh
coBepulaThb ~ OCO3HaHHBIM  BBIOOp  Oyaymiei]
npodeccud U pealn30BbIBaTh  COOCTBEHHBIE
YKU3HEHHBIE IIJIaHbl;

-UMETb TOTOBHOCTh U  CIIOCOOHOCTH K
00pa3oBaHHIO u camM000pa30BaHHUIO HA|
IPOTSKEHUH BCEH KU3HU;

-MMETb AaKTMBHOE HENpUATHE  JEHCTBHIA,
IPUHOCALINX BPEX OKPYXkKaIOIIeH cpene;

- popmupoBath MHUPOBO33pEHHUE,
COOTBETCTBYIOILIEE COBPEMEHHOMY  YPOBHIO
pa3BUTHS HAyKH M OOIIECTBEHHON MpPaKTHKH,
OCHOBaHHOT'O Ha JMaJiore KYJIBTYP,




CIOCOOCTBYIOLIETO OCO3HAHMIO CBOETO MECTa B
MOJIMKYJIBTYPHOM MHPE;

- COBEPILIEHCTBOBATD SI3BIKOBOM U
YUTATEIIbCKOU KYJIBbTYpBI KakK CPEnCTBa
B3aUMOJICUCTBUSL MEXAY JIIOJAbMU M IO3HAHUS
MUpa;

- OCO3HAaBaThb LIEHHOCTH Hay4HOH
JACATCIIbHOCTH, T'OTOBHOCTb OCYHICCTBJIATD)
MIPOCKTHYIO U HCCIEAOBATENIbCKYIO JEATEIbHOCTH,
WHIWBUAYAJILHO U B I'PYIIIIC.

T1IK 1.1. BremoaaaTh
MOATOTOBKY pabouero
MECTa, 3ar0TOBOK,
WHCTPYMEHTOB,
MPUCTIOCOOTIEHU JUISE
W3TOTOBJICHUS PEXYLIETO0 M
HU3MEPHUTEIIBHOTO
WHCTPYMEHTA B
COOTBETCTBUU c
MIPOU3BOJCTBEHHBIM

3aJaHueM ¢ CcoOJIogeHrueM
TpeOOBaHUI OXpaHbl TPYAA,
MTOKapHOM, MPOMBIIIJIEHHON

u 9KOJIOTHUECKOMN
0€e301MacHOCTH, MIpaBHII
OpraHu3aIu pabouero
MecTa

TpynoBoe BocnuTaHue:

- TOTOBHOCTb K TpPyAYy, OCO3HAHHUE
[IEHHOCTU MacTepCTBa, TPYAOIIO0uE;

- TOTOBHOCTb K AaKTUBHOW J€ATE€IbHOCTH
TEXHOJOTHYECKON 3 COLUAITBHOM
HaIlpaBJIE€HHOCTH, CIIOCOOHOCTb
WHULIUUPOBATH, IJIAaHUPOBATh "
CaMOCTOSITEIIBHO BBITIOJIHATD TaKylo
JIEATENbHOCTB;

- UHTEpec K pa3iauuHbiM  chepam

poQeCCHOHAIBHON JEATEIHHOCTH,

OBnajjeHNe YHHUBEpPCAIbHBIMU Y4E€OHBIMU
TI03HABATEIbHBIMA JACHCTBHUSIMH:

a).0a30BbIC JJOTUYECKHUE JICHCTBUS:

CaMOCTOSITEIIBHO dbopMynupoBaTh u
aKTyaJIM3upoBaTh MNpoOJIeMy, paccMaTpUBaTh
€€ BCECTOPOHHE;

-yCTaHABJIMBATh CYILECTBEHHbIN MpU3HAK
17001 OCHOBAHUS TUTst CpaBHEHWS,
KJaccu(uKaum U 0000IIeHNS;

YMeTp pemate pacueTHbIE 3aJadyd C SIBHO 3aJaHHOM
(bu3nyecKkoil MO/IeNbIO, UCTIONB3YS (PU3NUECKUE 3aKOHBI U
NPUHIMIBI;, HAa OCHOBE aHajiM3a YCJIOBUS — 3aJadu
BBIOMPATh (PU3UUECKYIO MOJIEINb,

- BBIICIATh (PU3MUECKUE BEIUYHHBI
HEoOXO0IMMBbIE JIJIsl €€ pelIeHus,

- TPOBOAWTH pacyeThl W OICHWBATh PEATBHOCTDH
MOJYYEHHOT0 3HA4YeHUs (PU3NYECKON BEIMUYMHBI; pelaTh
KayecTBEHHBIE  3aJlauH, BBICTpaWBasi  JIOTUYECKU
HENPOTUBOPEUHBYIO 1IETIOUKY PACCYXAECHUH C ONMOpOoi Ha
W3yYeHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (HU3UYECKHE
SIBIICHMS,;

- BIQJECTh  OCHOBOIOJIATAIOUIMMH  (PH3HUYECKUMH
NOHATUSAMH U BEIMYMHAMH,  XapaKTEePU3YIOIIMMU
¢usndeckne Tporecchl (CBSI3aHHBIMH C MEXaHHYECKUM

u  GopMyIbl,

JABHKCHHEM, BSaHMOHCﬁCTBHCM TCJI, MCXaHNUYCCKHMU
KOJIeOaHUIMU u BOJIHAMMU, ATOMHO-MOJICKYJIAPHBIM
CTPOCHUCM BCIICCTBA, TCIIJIOBBIMH IponeccamMu;,

OJICKTPUYCCKUM W MArHUTHBIM IIOJIAMH, SJICKTPUUCCKHUM
TOKOM, 3JICKTPOMAarHuTHBIMU KOJIEOAHMSIMH U BOJIHAMU,




JeATEIbHOCTH,
KpUTEpUH  UX

- ompemeiaTh  IeNU
3a/laBaTh  [apameTpel |
JIOCTHIKEHMS;

- BBISIBJIATH 3aKOHOMEPHOCTH U MPOTUBOPEUUS
B PaCCMaTPUBACMbIX SIBIICHHSX

- BHOCHUTHh KOPPEKTHBBI B JESATECIHHOCTb,
OIICHHBATh COOTBETCTBHUEC PE3YJIbTATOB IIEIISIM,
OIICHUBATh PUCKH TIOCIICICTBUN JCATCILHOCTH;

- pa3BUBaTh KpPEATUBHOC MBIIUICHHE IPU
PEIICHUH KU3HESHHBIX TIPOOIIEM

0).0a30BbIe UCCIIEIOBATEIILCKUE JICHCTBUS:

BIIAJETD HaBBIKAMU y4eOHO-
HCCIICIOBATEILCKON U MPOCKTHON JICATEIIHBHOCTH,
HABBIKAMU Pa3peIICHUs MPooIeM;

- BBISIBJISITh TIPUYMHHO-CIICJICTBCHHBIC CBA3H U
aKTyaJlu-3UPOBATh 33J1a4y, BBIIBUTATh TUIIOTE3Y
€e perIeHus,

- HaxXOJUTh APTYMEHTHI IS JOKa3aTelIbCTBA
CBOMX YTBEpXKICHMM, 3aJaBaTh MapaMeTpbl U
KPUTEPUHN PEIICHUS;

- aHaJM3UpOBaTh TMONyYEHHBIE B  XOJe
pelIeHHsT 3aJa4dl  Pe3yNIbTAaThl, KPUTHICCKH
OIICHUBATh MX JOCTOBEPHOCTH, IMPOTHO3UPOBATH
U3MCHEHHE B HOBBIX YCIIOBUSX;

- YMETh MEPEHOCUTH 3HAHUA B
MO3HABATCIIGHYI0 W TMPAKTHYECKYIH0 00IacTh
JKU3HENEATEILHOCTH,

- yMeTh HWHTETPHUPOBATh 3HAHUS W3 Pa3HBIX
MPEeIMETHBIX 00IacTel;

- BBIIBUTATH HOBBIE HJIEH,
OPUTHHAIILHBIC TTOAXO0/IbI U PEIICHUS;

- CIOCOOHOCTH WX HCIIOJB30BaHUS B
MO3HABATEJILHON M COIMAILHON MPAKTHKE.

IpeJylarath

ONTHUYECKUMU  SIBJICHUSAMH; KBAHTOBBIMM  SIBICHUSIMH,
CTPOEHHEM aToMa U aTOMHOT'O Spa, paJHOAKTUBHOCTBIO);

- BJIAACTh 3aKOHOMEPHOCTSMH, 3aKOHAMHM U TEOPHUAMU
(MONEKYIAPHO-KUHETUYECKYIO TEOPUIO CTpOEHUs
BEIIECTBA, ra3oBble 3aKOHBI, HEPBBIN 3aKOH
TEPMOJAMHAMMKHN; 3aKOH COXPAHEHUs JJIEKTPUUECKOTO
3apsga, 3akoH Kynona, 3akoH Oma [uid ydacTka Lenw,
3akoH OMma 71 THOJHOM DJIEKTPUYECKOM LENH, 3aKOH
Jxoyns - JleHna); yBepeHHOE MCIOJIb30BaHUE 3aKOHOB U
3aKOHOMEPHOCTEH MpH aHan3e (PU3MYECKHX SIBJICHUU U
IIPOLIECCOB.

YMeTp  BianeTh OCHOBHBIMM ~ METOJaMU  HAy4YHOI'O
IIO3HAHUS, UCIOJIb3yEMbIMU B (PU3MKE: - IPOBOAUTH MPSIMBbIE
U KOCBEHHBIC M3MEpeHHs (PU3MUYECKUX BEJIHYWH, BBHIOHMpAs]
ONTUMAJIbHBIA CHOCO0 M3MEPEHUs] M MCIOJIb3Ysl U3BECTHBIE
METO/IbI OLICHKH ITOIPEIIHOCTEN U3MEPEHUH,

- TIPOBOJUTH HCCIEIOBAaHHE 3aBHUCUMOCTEH (PU3MUECKHX
BEJIMYHH C UCIOJIb30BaHUEM MPSAMBIX U3MEPEHHUI,

- OOBICHATH TOJYYEHHBIE pe3yNbTaTbl, HCHOIb3Ys
(u3nuecKre TeOpUH, 3aKOHBI U MOHATHUS, U JIEJIaTh BBIBOJIBI;

- co0mo1aTh MpaBuiia 0€30IacHOro TpyAa Ipu MpoBe-
JICHUH UCCIIeI0BaHUI B paMKax y4eOHOT0 SKCIIEpUMEHTa U
y4eOHO-UCCIIEI0BATENIbCKOM IEITETbHOCTH C
HCIIOJIb30BaHNEM IIU(POBBIX U3MEPUTENIBHBIX YCTPOUCTB U
1abopaTOpHOTO 0OOPYIOBAHHUSL

YMmeTh paboTaTh B TpyMINe C BBITOJHEHUEM pa3INYHbIX
COLUMAIBHBIX  pOJIeH, IUIAHUPOBaTh  PabOTy  TPYMIbI,
palMOHATIBbHO paclpeAesiTh AESTeIbHOCTh B HECTaHIapT-
HBIX CHUTyallMsIX, aJ€KBATHO OLICHMBATh BKJIAJ KaXJ0ro W3

YYaCTHUKOB TpYNIBl B  pEHIEHHE paccMaTpUBaEMOi]
poOIEMBI.
YmMmeth pacno3HaBaTh ¢busnueckue SIBIICHUSI

(HpOLICCCBI) U OOBICHATHP KX Ha OCHOBE N3YUCHHBIX




3aKOHOB:

- nmuddysus, OpOyHOBCKOE MABMKCHHE, CTPOCHHE
KUJKOCTEH M TBEPIbIX TeJ, U3MEHEHHE 00beMa Tell MpHU
HarpeBaHuu (OXJIaXJAECHUN),

- TEIUIOBOE paBHOBECHE, HCIAapeHHe, KOHJEHCAllUs,
IUIABJIEHHUE, KPHUCTAJUIM3alMsl, KHUIIEHHWE, BJIA)KHOCTb BO3-
JyXxa, CBfA3b CpelHed KUHETHYECKON SHEPruu TEeIUIOBOTO)
JNBIDKEHUSI  MOJIEKYJ ¢ aOCOJIIOTHOM  TeMIepaTypou,
MOBBIIICHHUE JIABJICHUS Ta3a MPU €ro HarpeBaHUU B 3aKpbI-
TOM COCYJE, CBSI3b MEXAY MapaMeTpaMu COCTOSHUS ra3a B
U30MpOIECcCax.

YMeTh IPUMEHSTh TIOJyYCHHBIC 3HAHUS
IUIsl  OOBSICHEHMsI YCJIOBUM TNpOTEKaHWs (U3UUYECKUX
SBJICHUA B TPUPOAC H JUISI TIPUHATHS MPAKTHYICCKHX
pelieHuii B TOBCETHEBHOM JKM3HM Mg OOecreyeHus
0€30MaCHOCTH TIpU OOpaIIeHUH C OBITOBBIMH IPUOOpaMHU |
TEXHUYECKUMHU YCTPONCTBAMH, COXPAHEHHs 370POBBS U
COONIOACHUSI  HOPM  DKOJIOTMYECKOTO  TOBEJIEHUS B
OKpyXaromenl  cpeie;  NMOHUMaHHE  HEOOXOJIUMOCTH
MPUMCHCHHS JTOCTYIKEHUH (U3UKM W TEXHOJOTHUH s
paIMOHATBHOTO TPUPOIOTIOTH30BAHUS.

3HaTh npaBuiIa 3aucH pU3ndeckux Gopmyn peiabepHo-
TOUEYHON cucTeMbl 00o3HaueHuit JI. bpaiins (s cnensix
1 C1a00BHASIIUX 00YJArOIITUXCSI).

[IK 1.2. BeimonusaTe
ClIECapHYIO "
MEXaHUYeCKyl0 00paboTKy
JeTane MpUCIOCOOICHUH,

PEXYILETO "
M3MEPUTEIBHOTO
MHCTPYMEHTA B
COOTBETCTBUH c
IPOU3BO/ICTBEHHBIM

TpynoBoe BocniuTaHue:

- TOTOBHOCTH K Tpyady, OCO3HaHUE
[IEHHOCTH MacTepCTBa, TPYA0I00ue;

- TOTOBHOCTb K AKTHBHOH J€ATEIbHOCTU

TEXHOJIOTHYECKOM " COIMaJIbHOM
HaIpPaBJIEHHOCTH, CHOCOOHOCTD
WHULIUUPOBATH, IJIaHUPOBATH H
CaMOCTOSITEIBHO BBINOJIHATE TaKylo
JIeSITCIIbHOCTE;

VYMeTs pemiatb pacueTHblE 3aladd C SBHO 3aJaHHOU
(bu3nyeckoil MOeNbI0, UCTIOIb3Ys (PU3NUYECKHE 3aKOHBI U

NPUHLMIIBI; HA OCHOBE aHajiu3a YCIOBUSA 3a/layu
BBIOMpATh PUBNYECKYIO MOJIEIIb,
- BBLICTATH  (PU3MUECKHME BEIUYMHBI U (HOpMyIBI,

HEOOXOUMBIE JIJISl €€ PEIICHHUS,

- IPOBOJIUTH PACUYETHI U OIICHUBATh PEATHHOCTh
MTOJIYYEHHOTO 3HAYCHHUS (DU3MUSCKON BEIIMYNHBL, PEIIaTh
KaueCTBEHHBIC 3a]]a4l, BEICTpAUBas JIOTHUECKU HEMPOTH-




3aJJaHHEeM C COOJIIOJICHHEM
TpeOOBaHUI OXpaHbI TPY/IA.

- HHTEpeC K  pa3Iu4HBIM
po(hecCHOHATTLHOM e TEILHOCTH,

OBnajicHHe YHUBEPCAIbHBIMH YUCeOHBIMU
[M03HABATEJIbHBIMU JACHCTBUSIMH:

a).0a30BbIC JIOTUUECKHE ICUCTBUS:

CaMOCTOSITENILHO dbopmynupoBaTh u
aKTyaJIM3MpOBaTh MPOOJIEMy, paccMaTpUBaTh
€¢ BCECTOPOHHE;

-yCTaHABJIMBATh CYIIECTBCHHBIN MPHU3HAK

chepam

1581051 OCHOBaAHMUS IS CpaBHCHUS,
Kiaccuukanuu u 0000IICHHS;

- ompenmeNnsTh  MENd  JACSITEeIbHOCTH,
3aJaBaTh  ApaMeTpbl M  KPHUTEPUH  HX
IOCTHIKEHH,

- BBISIBJISITD 3aKOHOMEPHOCTH u
MIPOTUBOPCUHS B paccMaTpUBaEMBbIX
SIBJICHUSAX

- BHOCHUTb KOPPEKTHBBI B ACATCIHLHOCTD,
OIICHUBATh COOTBETCTBUE PE3YyJbTATOB IENISIM,
OLCHUBATH PUCKHU HOCJ'IGI[CTBI/Iﬁ
NEeSITEIIbHOCTH;

- pas3sBUBAaTb KPCATHBHOC MBIIJICHUEC IIpH
peIIeHUH KU3HEHHBIX MPOOIeM

0).0a30BbI€ UCCIIEIOBATEIbCKUE ICUCTBUS:

BIAAETh HaBBIKAMH yueOHO-
HICCIIEN0BATEIbLCKOMN u MPOEKTHOMN
JIeSITENLHOCTH, HaBBIKAMH paspenieHus
npo0Jem;

- BBUBISATH  NPUUYMHHO-CIIEIACTBEHHBIE

CBSI3M W AKTYyaJIM3HPOBaTh 3a7ady, BBIJIBUTATh
TUIIOTE3Y €€ PELICHUS,

- HaXOoJUTh
JI0OKa3aTeJIbCTBA

apryMeHTBI TUIs
CBOMX YTBEPXKIECHUH,

BOPEUMBYIO LIEMIOYKY PACCYKIEHUI C OMOPOM HA U3yUYEH-HbIE
3aKOHBI, 3aKOHOMEPHOCTH U (PU3NYECKHE SBICHUS;

- BJIaJI€Th OCHOBOIIOJIATAIONIMMH (PU3UUECKUMHU MOHSATUSMY|
U BEIMYMHAMH, XapaKTEPU3YIOIUMHU (PU3UUECKUE MPOLECCH]
(cBsI3aHHBIMU c MEXaHUYECKUM JBUKEHUEM,
B3aMMOJICHCTBHEM TeJll, MEXaHHYECKUMH KOJeOaHUSIMH U

BOJIHAMH; aTOMHO-MOJICKYJISAPHBIM CTPOCHHUEM BCIICCTBA,
TCIUIOBBIMH IIPpOLECCaAaMH; OJICKTPUUCCKMM W MArHUTHBIM|
IIOJIsIMH,  JJICKTPHUYCCKHM  TOKOM, OJCKTPOMArHUTHBIMH

KOJICOAHHSIMH U BOJIHAMHU,
ONTUYECKUMHU SIBIICHUSIMU; KBAHTOBBIMU SIBIICHUSMH,
CTPOEHHEM aToMa U aTOMHOTO Spa, paJJUOAKTUBHOCTBIO);

- BJIaJIeTh 3aKOHOMEPHOCTSIMH, 3aKOHAMU U TEOPUSIMU
(MONEKyIApHO-KMHETUYECKYIO TEOPUIO CTPOEHHUS BELIECTBA,
ra30Bbl€ 3aKOHBI, IEPBbIN 3aKOH TEPMOINHA-MUKH; 3aKOH
COXPaHEHHUs EKTPUUYECKOT0 3aps/a, 3akoH KysnoHa, 3akoH
Owma juis yyacTka 1enu, 3akoH OMa s OJTHOM
ANEKTpUYECKO 1iemnu, 3akoH Jxoyns - JleHua); yBepeHHoe
MCIIOJIb30BAHUE 3aKOHOB U 3aKOHOMEPHOCTEH IIPU aHAIU3€
(bU3MYECKUX SIBIICHUHN U TIPOIIECCOB.

YMeTb  BiajeTb  OCHOBHBIMM  METOAAMU  HAYyYHOTO
MO3HAHUS, UCTIOB3YEMbIMH B (DU3UKE: - TIPOBOJIUTH MPSIMBIE
U KOCBEHHBbIE M3MepeHMs (PU3MUYECKHX BEIMYUH, BHIOMpas
ONTHUMAJIBHBIA CIIOCOO M3MEPEHMsI M HCHOJb3ysl U3BECTHBIE
METO/IbI OLICHKH MOTPEIHOCTEN U3MEPEHUN,

- TPOBOAMTH HCCIIEIOBAaHHE 3aBHUCUMOCTEH (PHU3nUecKux
BEJIMYHUH C UCIOJIb30BaHUEM MPSIMbIX U3MEPEHUI],

- OOBACHATH TOJIyYEHHBIE PE3yJIbTaThl, HCIOJB3YH]
¢usnyeckue TeOpUH, 3aKOHbI U IOHATHS, U J1€1aTh BBIBOBI;

- coOmoIaTh MpaBuia 0€30MacHOro TpyAa MpH MpoBeIe-
HUU UCCIIEJIOBaHUH B paMKax y4eOHOIr0 IKCIIEpUMEHTa 1
y4eOHO-UCCIIE0BATENbCKOMN 1EITEIbHOCTU C
MCIOJIb30BAHNEM IU(POBBIX U3MEPUTEIBHBIX YCTPOUCTB U




3aJaBaTh MapaMeTphbl U KPUTEPUH PEIICHUS;
- aHAJIU3UPOBATh TIOJYYEHHBIE B XOJ€

pelleHnsT 3aJa4yd Pe3yibTaTbl, KPUTHYECKU
OLICHUBATh ux JIOCTOBEPHOCTb,
IIPOTHO3UPOBATh ~ U3MEHEHHE B HOBBIX
YCIOBUSX;

- yMeTb  NEPEHOCUTh  3HAHUA B

MO3HABATCIIGHYI0 W TMPAKTHYCCKYI0 00IacTh
JKA3HEIEATENBHOCTH;

- YMETb UHTEIPUPOBATH 3HAHUS U3 PA3HBIX
IPEeIMETHBIX 00IacTel;

- BbBIJIBUI'aTb HOBBIC HJECH, HpezmaraTL
OpUTMHAJILHBIC ITOJIX0/IbI U PELICHUS;

- CImocOOHOCTL HMX HMCHOJb30BaHHUS B
MO3HABATEIIBHON M COIMAIbHOM MPAKTHKE.

1abopaTOpHOTrO 000PYI0BAHHUS;

YMmerp paboTarh B TPYIIE C BBHINOJHEHHEM pa3IMYHBIX
COLUMAIBHBIX  pOJIeH, IUIaHUPOBAaTh  PAabOTy  IPYIIIbI,
panoHaIbHO pacnpenensirb JESTENIbHOCTD B
HECTAHAAPTHBIX CHUTYallUsX, aJCKBAaTHO OLIEHUBATh BKJIAJ
K@KJIOr0 M3  YYAaCTHUKOB  TIpyHmbl B pPELIEHUE
paccMaTpuBaeMoil IpoOIEeMBI.

YMeTb pacnio3HaBaTh (pruzHUYecKue SBICHUS (IPOLECCH) U
OOBSICHATH UX HA OCHOBE U3Y4YEHHBIX 3aKOHOB!

- 1uddy3us, OpOYHOBCKOE IBIKEHHE, CTPOCHHE
KHUJIKOCTEH U TBEPABbIX Tel, U3MEHEHHE o0beMa Tell MpHU
HarpeBaHuu (OXJIaX/IEHUN),

- TEIUIOBOE paBHOBECHE, HCIApeHHe, KOHJEHcalus,
IUIaBJIEHUE, KpPUCTAININ3alusl, KUIIEHUE, BIaKHOCTh BO3/yXa,
CBSI3b CpPEJHEH KMHETUYECKOM SHEpruM TEIUIOBOIO JABMKEHUS]
MOJIEKYJd C aOCOJNIIOTHOM TeMIepaTypod, IOBBIIICHHUE]
JIaBJICHUs ra3a IPU €ro HarpeBaHHWU B 3aKPBITOM COCYIE,
CBSI3b MEXKIy IapaMeTpaMH COCTOSIHUA ra3a B U30MpOIIeccax.

YMeTh NPUMEHSATh NOJy4YEHHBIE 3HAHUS

JUIsl  OOBSICHEHHS YCIOBUH MNPOTEKaHUS (PUINUYECKUX
SABJICHUH B TpUpPOAEC M JUISI HPUHATHS TNPAKTHYECKUX
pelieHui B TIOBCEAHEBHOW OKWM3HM Ui  oOecreueHus
0€30IacCHOCTH IpU OOpallleHNH ¢ OBITOBBIMHU MpHOOpamMH U
TEXHUYECKUMHU YCTPOMCTBAMM, COXPAHEHHs 370POBbSl U
COONIFOJICHUsI  HOPM  JKOJIOTUYECKOTO  TOBEIEHUS B
OKpYy>Karoleu cpene; MOHUMaHWE  HEOOXOJUMOCTH
NPUMEHEHHUsT JIOCTHXKEHUH (U3MKH W TEXHOJOTMH s
PaIMOHATIBLHOTO TPUPOIONOIB30BaAHUS.

3HaTh MpaBuIIa 3aMuck GU3NUEcKux GopMyll peabeHO-
TOUEYHOMU cucTeMbl 00o3HaueHuit JI. bpaiins (g cnensix
Y CIa0OBUAAIIUX 00YJAIOIINUXCS).

[TK 1.3.
IIPUTOHOYHBIE

BrinonuaTe
CJIeCapHbIe

TpynoBoe BocnuTaHueE:

- TOTOBHOCTb K yay, OCO3HaHHuC

YMeTh pemarb pacdyeTHblE 3a7a4d C SIBHO 3aJIaHHOM]
(u3MUecKoil MOJIebI0, MCIONB3YS (PU3MYEecKhe 3aKOHBI |




oreparuu npu
W3rOTOBJICHUU Jieranen
MIPUCTIOCOOJICHUH,
PEXYIIETO u
U3MEPUTENILHOTO
WHCTPYMEHTA

COOTBETCTBHUHU C
MIPOU3BOICTBEHHBIM

3aJJaHHEeM C COOJIIOJICHHEM
TpeOOBaHUH OXpaHBI TPY/IA.

LEHHOCTU MacTepCTBa, TPYy0Jt00ue;
- TOTOBHOCTh K AaKTHUBHOW JEATEIbHOCTH

TEXHOJIOTHYECKOM u COLIMAJILHOM
HaIpaBJICHHOCTH, CIIOCOOHOCTD
WHULIUUPOBATH, TUTAHUPOBATH u
CaMOCTOSITCIIBHO BBITIOJIHSATh TaKyIO
JIeITCIIbHOCTD;

- HWHTEepeC K pasauuHeiM  cdepam

poeCCUOHATIBHOM JIeITEITLHOCTH,
OBnaseHrne YHUBEPCAJIbHBIMH Yy4€OHBIMU
MI03HABATEIbHBIMU JCHCTBHUSIMH:
a).0a30BBIC JTOTUUECKHUE ICUCTBUS:
CaMOCTOSITEIILHO bopMyupoBaTh u
aKTyaJIM3UpOBaTh MPOOJIEeMy, paccMaTpUBaTh
€€ BCECTOPOHHE;
-yCTaHaBJIMBAaTb Cym@CTBGHHLIfI IIpHU3HAK

WIH OCHOBaHUs TUTS CpaBHEHUS,
Kiaccuukanuu u 0600IIeHHS;

- OompenensaTh  [eNu  JAESTeTbHOCTH,
3a/1aBaTh I[MapamMeTpbl ¥  KPUTEPUU  UX
JOCTHKEHHUS;

- BEISIBIISITH 3aKOHOMEPHOCTH u
MIPOTUBOPEUHS B paccMaTpuBaEMBIX
SIBIICHUSIX

- BHOCUTb KOPPEKTHUBBI B J€ATEIbHOCTD,
OIICHUBATHh COOTBETCTBUE PE3YJIHTATOB IIEJISM,
OLICHUBATh PUCKH MOCIICICTBHI
JIeATEIIbHOCTH;

- pa3BHBaTh KPEaTHMBHOE MBIIUICHUE MpU
PEIICHUH )KHU3HEHHBIX MPo0ieM

0).0a30BbIE UCCIIEIOBATEIILCKUE JICHCTBUS:

BJIAACTh HaBBIKAMH y4e0Ho-
HCCJIeI0BATEIbCKOM u IIPOEKTHOMN

NPUHIUITB; HA OCHOBE aHAJIM3a YCJOBHUS 3aJauyd BBIOMPAThH
(hu3HUECKYIO MOJIEIb,

- BBICNIATH  (DU3MYECKHE BEIMYMHBI U (OPMYIIBL,
HEOOXOAMMBIE JJISl €€ PELICHHUS,
- NPOBOAUTH pacyeTsl W  OLCHUBATh  PEAIbHOCTH

MOJyYEHHOTO 3HAueHHs] (PU3MUECKOW BEIMYMHBI; pEIIaTH
Ka4eCTBEHHbIE 3ajauu, BBbICTpauBas JIOTMYECKHY|
HEIIPOTHUBOPEYUBYIO LIEIIOYKY PACCYKICHHM C ONOpON Ha
U3yYCHHbIC 3aKOHBI, 3aKOHOMEPHOCTH U  (pU3HUECKHUe
SIBIICHUS;

- BJIaJIeTh OCHOBONOJAraroIuMu (pU3NYECKUMHU MOHATUAMY|
¥ BEITMYMHAMH, XapaKTEPU3YIOIUMH (DPU3HYECKHE TPOIECCHI
(cBSI3aHHBIMU c MEXaHUYECKUM JIBMOKEHUEM,
B3aMMOJEMCTBUEM TE€J, MEXAaHUYECKUMH KOJICOAHUSIMH U

BOJIHAMH; ATOMHO-MOJICKYJIIDHBIM CTPOCHUCM BCLICCTBA,
TCIUIOBBIMH IIPOLECCaAMU; OJICKTPUUCCKMM W MArHUTHBIM|
IMOJIsIMH,  DJICKTPUYCCKUM  TOKOM, BJIICKTPOMATrHUTHBIMU

KOJICOAHHMSIMU U BOJIHAMHU,
ONTHYCCKUMM  SIBJICHHSAMH; KBAQHTOBBIMU SBIICHUSMU,
CTPOCHHUEM aTOMa ¥ aTOMHOTO SIpa, PaIUOAKTHBHOCTHIO);

- BIAJETh 3aKOHOMEPHOCTSMH, 3aKOHAMH U TEOPHUIMHU
(MOJIEKYISIPHO-KUHETUYECKYIO TEOPUIO CTPOEHHUS BEIIECTBA,
ra3oBbI€ 3aKOHBI, MEPBbIM 3aKOH TEPMOJMHAMMKHU; 3aKOH
COXpaHEHHUs AJIEKTPUUECKOro 3apsiia, 3akoH Kysona, 3aKkoH
OmMa gnns  ywactka uenu, 3akoH OMa 118 HOJHOM
ANeKTpUYecKoi 1enu, 3akoH Jlxoyns - JleHua); yBepeHHOe
WCIIOb30BaHUE 3aKOHOB U 3aKOHOMEPHOCTEHW MpU aHaIIU3e
(bU3UYECKUX SBICHUHN U TIPOIIECCOB.

YMeTp  BIageTh OCHOBHBIMM  METOJAaMU  HAYYHOI'O
TTO3HAHMS, UCTIONB3YEMBIMH B (DH3UKE: - TPOBOJIUTH TPSIMBIC
U KOCBEHHBbIE HM3MEpeHHUs (PU3NYECKHX BEITUYMH, BhIOHMpas
ONTUMATBHBIA CIIOCOO M3MEPEHUs U MCIOJB3Ysl U3BECTHBHIE
METObl OIIEHKH MOTPEIIHOCTEN N3MEPEHUH,




NeSITeIIbHOCTH, HaBBIKAMU  pa3pelieHUs
npo0Jem;
- BBUBISTH  NPUYHUHHO-CJICIICTBCHHBIC

CBS3M M aKTyaJU3UpOBATh 3a/1ayy, BbIABUIATh
TUIIOTE3Y €€ PEICHUs,

- HaXO0JUTh apryMeHThI I E:
JI0Ka3aTeNnbCTBa CBOMX YTBEPXKICHUN,
3a/1aBaTh NapaMeTpbl U KPUTEPUU PELICHMUS;

- aHaJM3UpOBATh IIOJyYEHHBIE B XOJ€
pelleHns 3ajadu  pe3yibTaTbl, KPUTUYECKU
OLICHMBATh ux JIOCTOBEPHOCTb,

IMPOrHO3UpPOBATH HU3MCHCHUC B HOBBIX
YCIIOBUAX;
- YMCTb MEPCHOCUTD 3HaHUA B

NIO3HABATENbHYIO M IPAKTHYECKYIO 00JIaCTH
KU3HEJCATEIbHOCTH;

- YMETb UHTETPUPOBATh 3HAHUS U3 Pa3HBIX
MPEAMETHBIX 00J1acTel;

- BBIIBHraTb HOBBIE MWJIEW, IIpeasararb
OpPUTHHAJIbHBIE MTOJIXO0/Ibl U PEIIEHUS;

- CHOCOOHOCTh WX HCHOJb30BaHUS B
ITO3HABATEJILHON U COLIMAIBHON ITPAKTHKE.

- TPOBOJHTH WCCICIOBAHUE 3aBUCUMOCTEH (PH3UUIECKHX
BEITUYHH C UCTIOJIB30BAHUEM MPSMBIX U3MEPCHHM,

- OOBSACHATH TOJYYCHHBIC PE3YJIbTAThl, HCIOJIb3YS
(u3nUecKre TEOPUH, 3aKOHBI U TIOHSTHS, U JIEJIaTh BBIBOIBL;

- co0JTI01aTh TIpaBHJIa 0€30MIaCHOrO TPY/ia IPH MPOBEICHUN
HCCIICIOBAaHUI B paMKaX y4eOHOTO KCIIEPUMEHTa U y4eOHO-
HCCIIEI0OBATENILCKOM JIEATENLHOCTH € HCHOJIb30BAHHEM
U(GPOBBIX H3MEPHUTEIHHBIX YCTPOWCTB M J1a00OpaTOPHOTO
000pynOBaHUs;

YMers paboTaTh B TPYIIE C BBINOJIHCHUEM Pa3IUYHBIX
COLMAIBHBIX ~ pOJICH, IUIAHUPOBAaTh PAa0OOTy  TPYIIIHI,
paroHaIbHO pacmpenensiThb eI TEILHOCTD B
HECTaHJAPTHBIX CHUTYAIlMsIX, aJICKBaTHO OIICHUBATh BKJIA]]

KOKJIOrO0 M3  YYaCTHMKOB  TIpynIbl B pEUICHUE
paccMaTpuBaeMoil MpoOIIEMBI.
YMmers pacno3HaBaTh buznveckue SIBJICHUS

(mporieccbl) M OOBACHATH MX Ha OCHOBE H3YYEHHBIX
3aKOHOB:

- 1uddy3us, OpOYHOBCKOE IBI)KEHHE, CTPOCHUE
KHUJIKOCTEW W TBEPABIX TeJl, M3MEHEHHE o0beMa Tel IpHu
HarpeBaHUU (OXJIaXICHUN),

- TEIUIOBOE paBHOBECHE, HCIApEHUE, KOH/ICHCAINS,

IJIABJICHUE, KPUCTAJUIM3AlMs, KUIIEHUE, BIAXHOCTH
BO31yXa, CBS3b CpPEIHEW KHUHETHYECKOM DHEPTHH
TEIUIOBOTO  JBMKEHUS  MOJIGKYT C  aOCOINIOTHOM

TEMIIEpaTypol, NOBBIIICHWE [aBJICHHUsS Ta3a IpPH €ro

HarpeBaHWU B  3aKpbITOM COCyZAE€, CBSI3b MEXIY
napaMeTpamMH COCTOSIHMSI I'a3a B H30IpoIieccax.

YMeTh NpUMEHSATH NOJy4YEHHBIE 3HAHUS

JUIsl  OOBSICHEHMsSI YCIOBMM TMpOTEeKaHWs (U3MYECKUX

SABJICHUH B TpUpPOJE U I TPUHATHS MPAKTUYECKHX
pemieHuit B TOBCETHEBHOW JKWU3HM I oOecrieueHus
0€30IaCHOCTH NpU OOpaIIeHUuu ¢ OBITOBBIMH NPUOOpaMU U




TEXHUYECKUMHU YCTpOIlCTBamH,
COONIIOICHUST ~ HOPM  DKOJIOTHYECKOTO
OKpyXarwled  cpeie; MOHUMAaHHe

MOBCACHUA

PaIMOHATILHOTO IPUPOAONOIB30BAHUS.

3HaTh HpaBuIIa 3anucu Gpusnueckux Gopmyn perabedHo-
TOYEUHOM cucTeMbl 00o3HaueHui JI. bpaiins (st cienpix
1 c1a00BHISAIIMX 00YJAIOIINXCS).

[1K 1.4. BemonaHsaTh cOOpKy
" PETYIIUPOBKY
MIPUCTIOCOOJICHUH,
PEXYIIETO "
HU3MEPUTEILHOTO
WHCTPYMEHTA

COOTBETCTBUU C
MIPOU3BOICTBEHHBIM
3aJJaHMeM C COOJIIOJICHUEM
TpeOOBaHUI OXpaHbI TPY/IA.

TpynoBoe BocruTaHue:

- TOTOBHOCTh K TPyAYy, OCO3HAHHUE
[IEHHOCTU MacTepCTBa, TPYA0JIt00ue;

- TOTOBHOCTh K AaKTHUBHOW JEATEIbHOCTH

TEXHOJIOTUYECKOM U COLIMAJIbHOM
HaIpPaBJIEHHOCTH, CIIOCOOHOCTh
UHUILIUUPOBATh, IUIAHUPOBATh u
CaMOCTOSITEIILHO BBITTOJTHATH TaKyIo
NesITebHOCTD;

- HHTepec K pa3iIuuHbIM  chepam

npodeccCHOHaNBHOM NesTEeNbHOCTH,
OBnazneHre YHUBEPCAJIBbHBIMH Yy4e€OHBIMU
MO3HABATEILHBIMU JIEHCTBUSMU:
a).0a30BbIC TOTUUECKHUE ICUCTBUS:
CaMOCTOSITENTEHO dbopmynupoBatTh u
aKTyaJIM3UpPOBaTh MPOOJIEMYy, paccMaTpuBaTh
€€ BCECTOPOHHE;
-yCTaHaBIIMBaTh CYHIECTBEHHBIM IPU3HAK

YMeTh pemiate pacyeTHble 33Jadd C SIBHO 3aJaHHOMN
(u3NIECKOil MOJIENBIO, UCTIONB3YS (PU3UYECKUE 3aKOHBI U
OPUHIUIBI, HAa OCHOBE aHajiM3a YCIOBUS  3ajJjaud
BBIOMPATH (PH3UUECKYIO MOJIEIb,

- BBIICNATh (PU3MUYECKUE BEIUYHHBI
HEOOXO0UMbIE JJIs €€ peLIeHMUs,

- TpOBOAMTH pacyeThl M OLIEHUBAThb PEAIbHOCTb
MOJYYEHHOTO 3HA4YCeHUs (PU3UYECKON BEIMUYUHBI; PEIIaTh
KayeCTBEHHbIE  3aJauH, BBICTpauWBasi  JIOTUYECKU
HENPOTUBOPEUYMBYIO LIETIOUKY PACCYKJIECHHUU C ONOPOW Ha
U3yYCHHbIE 3aKOHbBI, 3aKOHOMEPHOCTH M (HU3UUECKUe
SIBIICHYIS,

- BIQJETh  OCHOBOIIOJATAIOUIMMU  (PU3HUYECKUMHU
MOHATUSMU W BEIMYMHAMH,  XapaKTEPH3YIOIIMMH
¢usnyeckue Npouecchl (IIEKTPUUYECKUM M MarHUTHBIM
MOJIIMHU, DJIEKTPUUYECKUM TOKOM);

- BJIAQJACTHh 3aKOHOMEPHOCTSIMH, 3aKOHAMH U TEOPHUSAMHU
(3aKOH  COXpaHEHMsI DJEKTPUYECKOro 3apsia, 3aKoH

u  GbopMyIsl,

WIN OCHOBAHUs JUIs cpaBHeHus, | Kynona, 3akon Oma i ydacTka 1enu, 3akoH Oma st
KJIacCU(pUKaUU 1 0000I1IeHNUS; MOJIHOM 3JeKTpUYecKoi 1enu, 3akoH Jxoynsa - Jlenma);
- ompenensaTb  LENu  JIeATeNbHOCTH, | YBEpEHHOE MCIIOJb30BaHME 3aKOHOB M 3aKOHOMEPHOCTEH
3ajaBaTh IapaMeTpsl W  KPUTEPUH  HX MpH aHajau3e GU3NYECKUX SBJICHUH U MPOLIECCOB.
JOCTHO)KEHUS; YMeTh BiageTh OCHOBHBIMH METOJIaMH HAy4YyHOTO
- BBISIBJIATD 3aKOHOMEPHOCTHU n IIO3HaHWsA, HCIIOJIB3YEMBIMH B CbI/ISI/IKeI - IIPOBOOMTH
IPOTHBOPEYHS B paccMaTpUBaeMbIX | MpsiMble U KOCBEHHBIE U3MEPEHUs (PU3NYECKUX BEIWYHH,

COXpaHCHUA 3J0pPOBbA H

Heo0XO0aUMOCTH
MPUMEHEHHsI JOCTIDKEHHH (U3UKA M TEXHOJOTHH s




SIBIICHUSX

- BHOCHUTBb KOPPCKTHBBI B ACATCIBHOCTD,
OILICHUBATh COOTBETCTBUE PE3YJHTATOB IIETISM,
OLCHUBATH PUCKH HOCHCI[CTBI/Iﬁ
NeSITeITbHOCTH;

- pas3BuUBAaTb KPCATHBHOC MBIIUJICHUC IIpH
PELICHUH KU3HCHHBIX MPOOIJIEM

0).0a30BbI€ UCCIIEIOBATEIbCKUE ICHCTBUS:

BJIAJICTh HaBbIKAMHU yueOHo-
HCCIIEN0BATENIBbCKON 51 MIPOEKTHOMN
NesITeIbHOCTH, HaBbIKAMU  pa3pelieHust
npo0Jem;

- BBIBIATH  IPUYMHHO-CJIEJICTBEHHBIE

CBS3M M aKTyaJU3UpOBaTh 3a7ady, BbIABUIATH
TUIIOTE3Y €€ PEICHUs,

- HaXO0JUTh apryMeHThI JUISI
JI0Ka3aTeNnbCTBa CBOMX YTBEPXKICHUH,
3a/1aBaTh NapaMeTpbl U KPUTEPUU PELICHMUS;

- aHaJM3UpOBATH IIOJyYEHHBIE B XOJ€
pelieHns 3ajaddl  pe3yNbTaThl, KPUTUUYECKH

OLICHUBATh 170:¢ JIOCTOBEPHOCTb,
MPOTHO3UPOBATh  M3MEHEHHWE B  HOBBIX
YCIIOBHUSIX;

- yMeTb  TEpPEHOCUTh  3HaHUS B

MO3HABATENbHYIO M TPAKTHYECKYIO O0JIaCTH
KU3HEJEATEIIbHOCTH;

- YMETb UHTETPUPOBATh 3HAHUS U3 Pa3HBIX
MPEAMETHBIX 00J1acTel;

- BBIIBUraTb HOBBIE MWJIEW, IIpeasaraTb
OpUTHHAJIbHBIE MTOIXO0/IbI U PELIEHUS;

- CHOCOOHOCTh WX HCHOJb30BaHUS B
ITO3HABATEJIBHON U COLIMAIBHOW MTPAKTHKE.

BbIOMpAsk ONTUMAJIBHBIN CIIOCO0 U3MEPEHHs U UCIOIb3Ys
M3BECTHBIE METO/IbI OLIEHKH IIOTPEIIHOCTEN U3MEPEHUH,
- IIPOBOAMTH UCCIIEIOBAHNE 3aBUCUMOCTEN
(U3NYECKUX BEIMYMH C HCIOJIb30BAaHUEM MPSMBIX
M3MEPEHU,

- OOBSCHATH TOJYYECHHBIC PE3YJIbTaThl, HCIOIB3YS
¢usnyeckue TEOpUH, 3aKOHbl W TOHATHUS, M JelaTh
BBIBOJIBL;

- coOmojnaTh MpaBuia 0€30MacHOro Tpylaa IpHU

NPOBEJCHUM WCCIEAOBAaHUNA B paMKax yd4eOHOro
IKCIIEPUMEHTA u y4eOHO-HCCIIeI0BATEIbCKOM
JeSITeTbHOCTH c HCIIOJIb30BaHUEM  [U(POBBIX
U3MEPUTEIIBHBIX ~ YCTPOHCTB W J1a0OpaTopHOro
00opyI0BaHus;

VYMeTh paboTaTh B IpyHIE C BBITOJHEHUEM pa3IUYHbIX
COLIMAJIbHBIX POJI€H, IUIAHUPOBaTh pabOTy TPYIIIIbI,
palnoHaIbHO pacnpenensirThb JIESTEIIBHOCTD B
HECTaH/JAapPTHBIX CUTYaIUsX, aJleKBaTHO OLIEHUBATh BKJIAJ
KOKIOrN0 M3  YYaCTHUKOB TpYNIBI B  pELICHHE
paccMaTpuBaeMoi POOJIEMBI.

YmMmets pacro3HaBaThb ¢uznyeckue SIBJICHUS
(mporeccbl) M OOBSACHATHP KX HA OCHOBE H3YUYEHHBIX
3aKOHOB:

- nupdy3us, OpOyHOBCKOE MABM)KEHHE, CTPOCHHE
KHUJIKOCTeH M TBEPABbIX Tel, U3MEHEHHEe o0beMa Tell MpHU
HarpeBaHuu (OXJIaXJIeHUN),

- TCIJIOBOC paBHOBECUC, HCIIApPCHUC,

HU30IIpoHeccax.

KOH/JICHCallUs,
IJIABJICHUE, KPUCTAJUIM3ALMS, KUIIEHUE, BIIAXKHOCTH BO3-
JlyXa, CBSA3b CpPEJHEH KUHETUYECKOW JHEPrUU TEIUIO-BOIO
JBUKEHHUSI MOJIEKYJT C aOCOJIIOTHOM TemIepaTypoi, MOBBI-
LICHUE JaBJICHHUs ra3a IPU €ro HarpeBaHuM B 3aKPBITOM
COCyZe, CBS3b MEKIY IIapaMeTpaMH COCTOSIHHSI rasa B




VYMeTh NpUMEHATh IONYYEHHbIE 3HAHUALIA OOBSICHEHUS
YCIIOBHI MPOTeKaHUs (PU3MUYECKUX SBICHUN B MPUPOJE U JUIS
[PUHATHS NPAKTUYECKUX DPELICHUH B IMOBCEIHEBHOW >XKU3HU
11 o0ecrieueHust 6€30MacHOCTH MPU OOPAIIEHUH ¢ OBITOBBIMH
npubopaMu M TEXHUYECKUMM YCTPOMCTBaMH, COXpaHEHMs
3I0POBBSI 1 COOJIIOJICHUSI HOPM SKOJIOTH-YECKOTO TIOBEACHHUS B
OKpY’Karomien cpene; IIOHUMaHHe HE00X0AUMOCTH|
NPUMEHEHHUS JOCTIDKEHUH (U3MKM M TEXHOJOTHH  JUis
paLMOHAIBHOTO IPUPOAOIOIb30BAHUS.

3HaTh IpaBuIIa 3anucH Gusnueckux Gopmyn perabedHo-
TOYEUHOM cucTeMbl 0003HaueHui JI. bpains (s cienbrx
1 c1a00BHISAIIMX 00YJAIOIINXCS).

[IK 2.2. BeImoaHsaTs cOOpPKY,
MIOJIFOHKY, COEJIMHEHHUE,
CMa3Ky M KpeIUICHHE Y3JI0B
U MEXaHM3MOB  MallluH,
000pyZI0BaHUs, arperaToB ¢

IIOMOIIIBIO py4HOro u
MEXaHU3UPOBAHHOTO
clIecapHO-COOPOYHOIO
MHCTPYMEHTA B
COOTBETCTBUU C
MIPOU3BO/ICTBEHHBIM

3aJaHieEM C COOJIOIECHUEM
TpeOoBaHU OXpaHbI TPyIa,
MOKapHOM, IPOMBIIUIEHHON
u 9KOJIOTUUECKOM
0e30IacHOCTH.

TpynoBoe BocriuTaHue:

- TOTOBHOCTh K TPYyAYy, OCO3HAHHUE
[IEHHOCTU MacTepCTBa, TPYI0Jt00ue;

- TOTOBHOCTh K AaKTUBHOW JEATEIbHOCTH

TEXHOJIOTHYECKON u COILTMAJIbHOM
HAIpPaBJIEHHOCTH, CHOCOOHOCTD
WHULIUUPOBATH, IJIAaHUPOBATH u
CaMOCTOSATEILHO BBINOJIHATE TaKymo
JIeSITeIIbHOCTE;

- HHTEpec K pa3iIuuHbIM  chepam

npodeccuoHaNBHOM NesTeNbHOCTH,
OBnaseHre YHUBEPCAJIBbHBIMH Yy4e€OHBIMU
MO3HABATEILHBIMU JIEHCTBUSMU:
a).0a30BbIC TOTUUECKHUE TCUCTBUSI:
CaMOCTOSITENTEHO dbopMmynupoBaTh u
aKTyaJIM3UpOBaTh MPOOJIEeMy, paccMaTpuBaTh
€€ BCECTOPOHHE;
-yCTaHaBIIMBaTh CYHIECTBEHHBIM IPU3HAK

WIH OCHOBaHUs TUTST CpaBHEHUS,
Kiaccudukanuu u 0600IICHHS;
- ONpeleNsiTh  Ielu  JAESTeIbHOCTH,

VYMeTs pemiats pacueTHblE 3aJadd € SBHO 3aJaHHOMN
(bu3NIECKOil MOJIENBIO, UCTIONB3YS (PU3UYECKUE 3aKOHBI U

NPUHLOWIBI; Ha OCHOBE aHalW3a YCIOBUS  33/1a4d
BBIOMPATH (PH3UUECKYIO MOJIEIb,
- TPOBOAMTH pacyeThl W OLIEHUBAThb pPEAITbHOCTb

MOJIYYEHHOTO 3HaueHusl (PU3MYECKON BEIWYMHBI; peulaTh
KaueCTBEHHbIE  3aJayH, BBICTpauBasi  JIOTHYECKH
HENPOTUBOPEUYMBYIO LIETIOUKY PACCYKJIECHHUU C ONOPOW Ha
U3yYCHHbIE 3aKOHbBI, 3aKOHOMEPHOCTH M (HU3UUECKUe
SIBIICHUS;

- BIQJETh  OCHOBOIIOJATAIOUIMMU  (PU3MUYECKUMHU
MOHATHSMM M BEJIMYMHAMM,  XapaKTepU3YIOUIUMHU
¢usnyeckue mnpoueccsl (B3aUMOIECHCTBUEM Tel, aTOMHO-

MOJICKYJIIPHBIM CTPOCHHUEM BCIIICCTBA, TCITIJIOBBIMH
nponeccamMu; SJICKTPUYCCKUM W MAriuTHBIM I1OJISIMU,
OJICKTPUICCKUM TOKOM, SJICKTPOMAarHuTHBIMHA

KoJieOaHUSMU U BOJIHAMU;
ONITUYECKUMU SIBIICHUSIMH ),

- BJAJETh 3aKOHOMEPHOCTSIMHU, 3aKOHAMU U TEOPHUSIMH
(MOJIEKY I PHO-KUHETHIECKYIO TEOPHUIO CTPOEHUS

BCIJ.ICCTBa); YBECPCHHOC  HCIIOJIB30BAHUC 3dKOHOB U




3aaBaTh ~MapaMeTpbl M  KPUTEPUHU  HX
JIOCTUKCHMUS,
- BBISIBJISTH 3aKOHOMEPHOCTH u
MPOTUBOPEUUS B paccMaTpUBaeMbIX
SIBJICHUSX

- BHOCUTb KOPPCKTHBBI B ACATCIILHOCTD,
OILICHUBATh COOTBETCTBUE PE3YJHTATOB IIEIISM,
OLCHUBATH PUCKHU HOCHGILCTBI/Iﬁ
NeSITeIIbHOCTH,

- pas3sBUBaTb KPCATHBHOC MBIIIJICHUC IIpH
PELICHUH KU3HCHHBIX MPOOIIeM

0).0a30BbI€ UCCIIEIOBATEILCKUE ICHUCTBUS:

BJIAJICTh HaBbIKAMHU yueOHo-
HCCIIEN0BATENBCKOU 51 MIPOEKTHOMN
NeSITeIbHOCTH, HaBbIKAMU  pa3pelieHust
npo0Jem;

- BBUBIATH  NPUYMHHO-CIICICTBEHHBIE

CBS3M M aKTyaJU3UpOBaTh 3a7ady, BbIABUTATH
TUIIOTE3Y €€ PELICHU,

- HaXO0JUTh apryMeHTBI JUISt
JI0Ka3aTeNnbCcTBa CBOMX YTBEPXKICHUN,
3a/1aBaTh NapaMeTpbl U KPUTEPUU PELICHHUS,;

- aHaJM3UpOBATh IIOJyYEHHBIE B XOJ€
pelieHns 3ajaddl  pe3yNbTaThl, KPUTUYECKH

OLICHUBATh 170:¢ JIOCTOBEPHOCTb,
MPOTHO3UPOBATh  W3MEHEHHE B  HOBBIX
YCIIOBHUSIX;

- yMeTb  TEpPEHOCUTh  3HaHUS B

MO3HABATENbHYI0 U TPAKTUYECKYI0 001acTu
KU3HEACATCIIBHOCTH,

- YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX
MIPEAMETHBIX 00J1acTel;

- BBIJIBUTaTh HOBBIC HWJIEH, Mpejarath

SaKOHOMepHOCTCﬁ IIpU aHaAJIMU3C (bl/ISI/ILIeCKI/IX SIBJICHUH W

IIPOLIECCOB.
YMeTh BIAaJeTh OCHOBHBIMH METOJAaMH HAy4dHOIO
MO3HAHUSA, HCHOJB3yeMbIMH B (pU3HKe: - TNPOBOAUTH

NpsSIMbIC U KOCBEHHBIC H3MEPEHHS (PU3MUCCKUX BEIUYMH,
BBIOMpAst ONTUMAJILHBINA CITIOCOO U3MEPEHHUSI U UCTIONB3Ys
W3BECTHBIC METO/IbI OIICHKU TIOTPEIIHOCTEH H3MEPEHHIA,

- IIPOBOJIUTH HCCIIEN0BAHUE 3aBUCUMOCTEN
(Gu3NYeCKUX BEIMYMH C MCIIOJIb30BAaHUEM IPSMBIX
WU3MEPEHUH,

- OOBSCHATH NOJYYEHHBIE PE3YJIbTaThl, HCIOJb3YS
¢usnyeckue TEOpUH, 3aKOHBI W TOHATHSA, M JeNaTh
BBIBO/IbI;

- co0ro1aTh MpaBMIIa 0€30MacHOTO TPY/Aa MPH MPOBEACHUN
UCCIIeIOBaHUH B paMKax Y4eOHOro »SKCHepU-MEHTa U
y4eOHO-UCCIIE0BATENIbCKON JEeSITEIbHOCTU c
UCTIOJIb30BaHUEM IIU(PPOBBIX HU3MEPUTENILHBIX YCTPOHCTB U
1a00paToOpHOTro 00OPYI0BAHUS;

VYMeTh paboTaTh B IpyIIe C BBITOJHEHUEM pa3IUYHbIX
COLIMAJIBHBIX POJIeH, IUIaHUPOBaTh pabOTy TPYIIIIbI,
palrOHATIBHO pacrpenensiTh JeSITeTbHOCTD B
HECTAHIAPTHBIX CUTYAIMsIX, aJIeKBaTHO OIICHWBAThH BKJIAJl
KaXJIO0r0 M3  yYaCTHUKOB TIpYINIbl B  pELICHUE
paccMatrpuBaeMoi poOIEMBI.

YmMmets pacrio3HaBaThb ¢buznueckue SIBJICHUS
(mporeccbl) M OOBSACHATH KX HA OCHOBE H3YUYEHHBIX
3aKOHOB:

- nuhdy3us, OpOyHOBCKOE MABM)KEHUE, CTPOCHHE
KHUJIKOCTEH M TBEPABIX TN, U3MEHEHHEe o0beMa Tel Hpu
HarpeBaHuu (OXJIaXJACHUN),

- TEIUIOBOE pABHOBECHE, MWCIAPEHHUE, KOHJEHCAIus,
IJIaBJICHUE, KPUCTAUIN3allks, KUTIEHUE, BIaXKHOCTh BO3/1yXa,
CBSI3b  CpeJlHEH  KMHETHYECKOM HHEPrMH  TEeIUIO-BOro)




OPUTHHAJILHBIC MTOIXO0/IbI U PEIICHUS;
- CIIOCOOHOCTP HMX HCIIOJIB30BaHUA B
MO3HABATEIIBHON M COIMAIBHOM MPAKTHKE.

JOBUKEHHMSI MOJIGKYlT ¢  aOCOJIIOTHOM  TeMIleparypoH,
MOBBIIICHUE JIABJICHUS Ta3a MPH €ro HarpeBaHWU B 3aKphbl-
TOM COCYJE, CBSI3b MEXAY MapaMeTpaMH COCTOSHHUS rasa B
n30mpoIeccax.

YMeTh NpUMEHATh OJy4YeHHbIE 3HAHUS

Uis  OOBSICHEHHS yCIOBUH TNPOTEKAHUS (U3NYECKHUX|
SBIIGHUA B TMPUPOAEC U [UIsl TMPUHATUS MPAKTHUYECKHX
pelIeHuld B TIOBCEIHEBHOM KW3HU JUIsI OOECTICUCHUs
0€301acHOCTH TpU OOpallleHuH ¢ OBITOBBIMH IpHOOpamMu U
TEXHUYECKUMHU YCTPOHCTBAMH, COXPAaHEHHUS 3I0POBbS U
COONIOACHUST  HOPM  DKOJIOTMYECKOTO  MOBEJIEHUS B
OKpyKaromenl  cpeie;  NMOHUMaHWE  HEOOXOIUMOCTH
OPUMEHEHUSA JOCTHKCHMH (U3UKH ¥ TEXHOJIOTHH Ui
paMoOHATBFHOTO TPUPOIOTIOIH30BAHUS.

3Harh mpaBuia 3anucu Guznyeckux (Gopmyn penbedHo-
TOUEYHON cucTeMbl 00o3Hauenuil JI. bpaiins (s cnensix u
CITa0OBUASIINX 00YJArOIINXCS).

IIK 2.3. BrimosHsaTh
UCTIBITAaHHE coOMpaemMbIxX
Wi COOpaHHBIX Y3JIOB U
arperaToB Ha CIELUAIbHBIX
CTEeH/Iax.

TpynoBoe BociuTaHue:

- TOTOBHOCTb K Tpyaly, OCO3HaHHE
[IEHHOCTU MacTePCTBa, TPYAOIIO0uE;

- TOTOBHOCTb K AKTUBHOH JAEATEIbHOCTU

TEXHOJIOTHYECKOM u COIHAJIbHOMN
HaIIPaBJIECHHOCTH, CIIOCOOHOCTh
WHHIMUPOBATb, IJIAHUPOBATh u
CaMOCTOSITEIILHO BBITIOTHSTh TaKylo
NeATeIbHOCTE,

- HWHTEpec K pa3audHbiM  chepam

poeCCHOHAIBHON JESTEIHhHOCTH,
OBnajeHne YHHUBEpPCAIbHBIMU Y4E€OHBIMU
II03HAaBaTCJIIbHBIMHN )ICf/iCTBHHMI/IZ
a).0a30BbIe JIOTHUECKUE JICHCTBUS:
CaMOCTOSITEIIBHO dbopMynupoBaTh 51
aKTyaJIM3UpoBaTh MNpoOJIeMy, paccMaTpUBaTh

YMeTp pemaTe pacueTHbIE 3ajadyd C SIBHO 3aJaHHOU
(u3n4ecKkoil Mo/IeNbIo, UCTIONB3YS (PU3UUECKUE 3aKOHBI U
NMPUHIUIBI; Ha OCHOBE aHalik3a YCIOBUS  3aJadu
BBIOMPATh (PU3UUECKYIO MOJIEINb,

- BBIICIATH (PU3MUECKUE BEIWYHHBI
HE0OXO0IMMBbIE /ISl €€ pelIeHus,

- TPOBOAWTH pacyeThl W OIICHWBATh PEATBHOCTDH
MOJYYEHHOT0 3HA4YeHUs (PU3NYECKON BEIMUYHMHBI; pelaTh
KayeCTBEHHBbIC  3a/layd,  BBICTpAaWBas  JIOTHYECKH
HEMPOTUBOPEUMBYIO IIETIOUYKY PACCYKICHUN C OMOpOH Ha
W3yYeHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (HU3UUECKUE
SIBJICHMS,

- BIQJETh  OCHOBOIOJIATAIOUIMMH  (PH3HUYECKUMH
MNOHATUSIMHU U BEIMYMHAMH,  XapaKTEePU3YIOIIMMU
¢usnveckne MpOoIecch (DICKTPUIECKAM H MarHUTHBIM
MOJISIMH, YJIEKTPUYECKUM TOKOM);

u  GopMyIsbl,




€€ BCECTOPOHHE;
-yCTaHaBJIMBaTh CYLIECTBEHHBIA IIPU3HAK

WIH OCHOBaHHS TSt CpaBHEHWUSI,
KJIaCCU(UKAIUU ¥ 0000IICHUS;

- ompeienAaTh LN JCSTEIbHOCTH,
3aJaBaTh MapaMeTpbl U  KPUTCPHUH  HX
JOCTHKCHUS;

- BBISBJIISATH 3aKOHOMCPHOCTHU u
POTHBOPEUHSI B paccMaTpuBaeMbIX
SABJICHUAX

- BHOCHTH KOPPEKTHUBBI B JEATCIHHOCTD,
OILICHUBATh COOTBETCTBUE PE3YJHTATOB IIETISIM,
OLICHUBATh PHCKH [IOCJIE ICTBHIA
JIESITCIIBHOCTH,

- pa3BHMBaTh KPEATHBHOE MBIILICHHE IIPH
pEIICHUH KU3HCHHBIX TPo0IeM

0).0a30BbIE UCCIIEIOBATEIIbCKUE JICHCTBUS:

BJIAJIETh HaBBIKAMH y4eOHO-
HCCIIE0OBATEIIHCKOM u IPOEKTHOMN
JIeSITEIbHOCTH, HaBBIKAMH pasperieHus
npobiewm;

- BBUBJIATH  NPUUYUHHO-CJIIEIACTBEHHBIE

CBS3U U aKTyaJIU3UPOBATh 3aJayy, BbIJBUIaTh
TUIIOTE3Y €€ PELICHUS,

- HaxOJUTh apryMEHTBI JUIS
JI0KA3aTeIbCTBA CBOMX YTBEPKJICHHH,
3a/1aBaTh IapaMETPhbl U KPUTEPUU PELLICHUS;

- AaHaJIUu3upoBaTh IIOJYYCHHBIE B XOJC
pelIeHUs 3aladd  Pe3yNbTaTbl, KPUTHYECKU

OLICHUBATh ux JIOCTOBEPHOCTb,
MPOTHO3UPOBAaTh  U3MEHEHHE B  HOBBIX
YCIOBUSX;

- YMCTb TNEPCHOCUTH 3HaHUA B

- BJIAACTh 3aKOHOMEPHOCTSMH, 3aKOHAMHM U TECOPHUAMHU
(MONEKYIAPHO-KUHETUYECKYIO TEOPUIO CTPOCHUSA
BEIIECTBA, ra3oBble 3aKOHBI, HEPBBIN 3aKOH
TEPMOJMHAMHUKH; 3aKOH COXPAHEHUS DIIEKTPUYECKOTO
3apsga, 3akoH Kynona, 3akoH Oma [uid ydacTka Lenw,
3akoH Oma a1 TOJIHOM 3JIEKTPUYECKOM IEenH, 3aKOH
Jlxoyns - JleHna); yBepeHHOE MCIOJIb30BaHUE 3aKOHOB U
3aKOHOMEPHOCTEH MpU aHalu3e (PU3UYECKUX SBICHUM
IIPOLIECCOB.

YMeTs BianeTb OCHOBHBIMH METOJAaMH HAy4HOIO
IO3HAHUS, HUCHOJb3yeMbIMH B (DU3MKE: - MPOBOJIUTH
IpsIMblEe U KOCBEHHbIE U3MEpPEHUs (PU3NUECKUX BEIUYMH,
BBIOMpAsk ONTUMAJIBHBIN CIIOCO0 U3MEPEHHs U UCTIOIb3Ys
M3BECTHBIE METO/bI OLIEHKH MOTPEIIHOCTEN U3MEPEHNH,

- IIPOBOAUTH UCCIIEJOBaHNE 3aBUCUMOCTEN
(U3NYECKUX BEIWYMH C HCIOJIB30BAaHHEM TPSMBIX
U3MEPEHUH,

- OOBSCHATH IOJIYYEHHbIE pE3YJNbTAThl, HCIOJIb3Ys
¢usnyeckue TEOpUH, 3aKOHBl W TOHATHUSA, M JenaTb
BBIBO/JIbI;

- coOmojaTh TMpaBuia 0€30MacHOro TpyJda IpHU

MPOBEJICHUU  UCCIICJIOBAHWA B  paMKax yd4eOHOTo
JKCIIEPUMEHTA u yueOHO-UCCIIeIOBATENbCKON
JeSITeTbHOCTH c HCIIOJIb30BaHNEM  IH(PPOBBIX
U3MEPUTENbHBIX  YCTPOWCTB W JabOpPaTopHOro
o0opyIoBaHNs;

YmeTh paboTaTth B TpyNIEe C BBHIOJHEHUEM Pa3TMYHBIX
COLIMAJIbHBIX pOJiel, IJIaHUpOBaTh paboTy TPYIIIIbI,
paroHaIbHO pacnpenensrthb JIESITEIIbHOCTh B
HECTAHAAPTHBIX CUTyallUuAX, aACKBATHO OLICHUBATH BKJIA[]
KOKIOTO U3 YYaCTHMKOB TPYNNBl B  peEIICHUE
paccMaTpuBaeMoi MPOOIEMBI.

Ymertpb pacmo3HaBaTh

(bI/I3I/I‘-ICCKI/Ie SABJICHUS




IIO3HABATEJIBHYI0 M TMPAKTHYECKYHO 00JIaCTH
KU3HEJEATEIIHOCTH;

- YMETb UHTETPUPOBATh 3HAHUS U3 Pa3HBIX
MPEIMETHBIX 00IacTel;

- BBIIBHraTb HOBBIE WJIEW, IIpeasararb
OpPUT'MHAJIbHBIE [TO/IXO0/Ibl U PELEHUS;

- CIOCOOHOCTh HUX HCIOJIb30BaHUS B
IIO3HABATEJIBHON U COLIMAJIBHON ITPAKTHKE.

(mporiecchbl) W OOBACHATH MX HA OCHOBE M3YyYCHHBIX
3aKOHOB:

- auddy3us, OpOYHOBCKOE JBHXCHHE, CTPOEHHUE
KUJKOCTEH M TBEPJBIX TEJ, U3MEHEHUE 00beMa Tel MpH
HarpeBaHuM (OXJIKICHUHN),

- TEIUIOBOE paBHOBECHE, MHCIApEHHUE, KOHJCHCAIWs,

IUIaBJICHUE, KPUCTAJUIM3AlMs, KUIIEHHWE, BJIAXXHOCTb
BO3/JyXa, CBA3b CpEOHEW KUHETUYECKOM JHEPIHu
TEIUIOBOTO  JBMKEHHS  MOJIGKY1 C  aOCOINIIOTHOM

TEMIEPAaTypoil, TOBBIIICHUE JABJICHUS Tra3a IpU €ro
HarpeBaHuud B  3aKPbITOM  COCYyJE, CBSI3b  MEXIY
napaMeTpaMM COCTOSIHUA ra3a B U30MPOIIECCax.

YMeTb NpUMEHSATH [0JIy4YCHHbIE 3HAHUS

JUIsl OOBSICHEHUS YCIOBUM TNPOTEKAHUS (PUINYECKUX
SBJICHUH B NpPUPOAE W JUISL IMPHUHATUS NPAKTHUECKUX
pelieHuit B TIOBCEJHEBHOM KH3HU JUIsl OOecredeHus
0€30IacHOCTH NpH OOpaIeHUU ¢ OBITOBBIMHM MPUOOpaMHU
U TEXHUYECKUMH YCTPOICTBaMM, COXpPAHEHHUS 3/I0POBbS U
COOJIFOJICHUsI HOPM  DKOJIOTMYECKOrO TOBEACHUS B
OKpY)KaloIllle  cpele; TOHHUMaHUE  HEOOXOIUMOCTH
NPUMEHEHUS JOCTHKEHUH (QU3MKUM M TEXHOJOTUH s
PaLMOHATIBLHOTO TPUPOIONOIB30BaHUS.

3HaTh NpaBuIIa 3anucu Gpusnueckux Gopmyn peiabedHo-
TOUEYHOMN crucTeMbl 00o3HaueHuit JI. bpaiins (g cnensix
U CIIA0OBHUIANINX 00YJAIOIINUXCS).

IIK 2.4. BeImonHsITH
BBISIBICHME W YCTPAHECHUE
neheKTOB COOpaHHBIX Y3JI0B U
arperaros.

TpynoBoe BocnuTaHue:

- TOTOBHOCTb K Tpyaly, OCO3HaHHE
[IEHHOCTH MacTePCTBa, TPYAOTIO0HE;

- TOTOBHOCTb K AKTUBHOH JAEATEIbHOCTU

TEXHOJIOTHYECKOM u COITHAJIFHOMN
HaIIpaBJIEHHOCTH, CIIOCOOHOCTh
WHUIUUPOBATh, IJIAHUPOBATh u
CaMOCTOSITEIILHO BBITIOTHSTh TaKylo

YMeTp BIAEeTh OCHOBHBIMM METOJAMHM HAy4YHOI'O
MO3HAHUS, HCHOJb3yeMbIMH B (H3HKE: - TPOBOAUTH
MpsIMbIE U KOCBEHHbIE U3MEPEHUS PU3NYECKUX BEJINYHH,
BbIOMpPAast ONTUMANIBHBIN CIOCO0 U3MEPEHUS U UCTIOb3YS
W3BECTHBIE METO/IbI OLIEHKHU NOTPEIIHOCTEN N3MEPEHH,

- IIPOBOJUTH HCCIIE0BAHUE 3aBUCUMOCTEN
(u3MUeCKUX BETUYMH C HCIOJb30BAHUEM MPSMBIX
HU3MEPEHUH,




JIeATEIILHOCTD;

- HUHTEepeC K  Ppa3IHYHBIM
npodeccHoHaIbHON AEATEIHLHOCTH,

OBnajgeHne YHUBEPCAIBHBIMU Y4E€OHBIMH
II03HABATEIbHBIMU JICHCTBUSMU:

a).0a30BbIe JIOTHUECKUE JICHCTBHS:

CaMOCTOSATENIEHO dopmyarpoBaTh "
aKTyalIH3upoBaTh MpoOJIeMy, paccMaTpUBaTh
€€ BCECTOPOHHE;

-yCTaHABJIMBATh CYIIECTBEHHBI NpPU3HAK

chepam

WIH OCHOBaHHS TSt CpaBHEHWUSI,
KJIAaCCU(UKAIIUU ¥ 0000IICHNUS;

- ompeAenaTh  LENW  JCATEIbHOCTH,
3aJaBaTh MapaMeTpbl H  KPUTEPHUH  HX
JOCTHKCHUS,

- BBISIBJISATD 3aKOHOMEPHOCTH U
POTHBOPEYUS B paccMaTpUBaEMbIX
SIBJICHHSIX

- BHOCHTH KOPPEKTHUBBI B JICATCIILHOCTH,
OILIEHUBATh COOTBETCTBUE PE3YJHTATOB IIETISM,
OIICHHBATh PHCKH MOCIICACTBUI
JIESITEIIBHOCTH;

- pa3BHMBaTh KPEATHBHOE MBIILICHUE IPH
pEIIEHUH KU3HEHHBIX TPo0IeM

0).0a30BbI€ UCCIIEIOBATEIILCKUE JICHCTBUS:

BIAJIETh HaBBIKAMH y4eOHo-
HCCIICIOBATEIIHCKOM u MPOEKTHOMN
JIeSITEILHOCTH, HaBBIKAMH paspernieHus
npobiewm;

- BBUBJIATH  NPUUYUHHO-CJIIEICTBEHHBIE

CBS3U U AKTyaJIU3UPOBATh 3aJady, BBIIBUIaTh
TUIIOTE3Y €€ pEelIeHus,

- HaxXoauThb APTYMCHTBI JJIA

- OOBSACHATH TIONYYCHHBIE PpE3YJIbTATHl, HCIIOIb3YS
(1)I/I3I/I‘-I€CKI/I€ TCOpHUHU, 3aKOHBI W TIIOHATHA, W [OCJIaTb
BBIBOJIBI;

- cobOmroaTh mpaBuia 0€30MacHOro Tpy/Aa MPH MPOBEIACHUY]
UCCIIEZIOBAaHUH B paMKax Yy4eOHOro OSKCHepH-MeHTa |
y4eOHO-HCCIIeI0BaTEeIbCKON JeATEIIbHOCTH c
UCTIONIb30BaHNEM IH(POBBIX H3MEPHUTENIBHBIX YCTPOUCTB U]
1a00paToOpHOTro 00OPYI0BAHUS;

VYMeTh paboTaTe B TpYIIE C BBHINOJHEHUEM pa3INYHBIX|
COLMAIBHBIX  POJIEH, IUTAHUPOBATh  PabOTy  TPYIIIHI,
palMOHAIBHO PacIpeeNsTh JeITeIbHOCTh B HECTAHIAPTHBIX|

CUTyalusiax, aJC€KBAaTHO OHLCHHUBATHL BKJIAA KaXXJIO0ro u3
Y4acCTHHKOB TPYNIIBI B  pEIICHHE paccMaTpuBaeMoOH]
po0OJIEMBI.

YMeTh pacnio3HaBaTh QU3NYECKHUE SBJIEHUS (TPOLIECCHI) U
OOBSICHATH MX HA OCHOBE M3YYEHHBIX 3aKOHOB!

- nupdy3us, OpOyHOBCKOE MABM)KEHHUE, CTPOCHHE
KHUJIKOCTEW W TBEPABIX TN, HM3MEHEHHE 00beMa Tel TpHU
HarpeBaHUU (OXJIAXICHUN),

- TEIUIOBOE pAaBHOBECHE, WCIApEHHE, KOHJIEHCAIus,
IUTaBIIEHUE, KPUCTAITU3AIUs, KUTICHHE, BIaKHOCTh BO3/yXa,
CBSI3b CPEHEH KHHETHYECKOW SHEPTHH TEIUIOBOTO JABMKEHHUS]
MOJIEKYyJd C aOCOJIIOTHOM TeMIepaTrypod, IOBBIIICHUE]
JIABIICHUS Ta3a TPU €r0 HAarpeBaHWM B 3aKPBITOM COCY/IE,
CBSI3b MEXX/y ITapaMeTpaMM COCTOSIHUS T'a3a B U30MPOLIECCaX.

YMeTb MpUMEHSTh MOJTyYeHHBIE 3HAHUS

JUIs OOBSICHEHUS YCIIOBUH MPOTEKAaHUs (PU3MUECKUX
SIBIICHUH B TIPUPOJIC M JUTS IPUHATHS MPAKTHISCKUX
pelIeHHii B TOBCEHEBHOM KU3HU [T 00eCTeueHHs
0€30MMacHOCTH NP 00paleHUH ¢ OBITOBBIMU MTPUOOpaMU U
TEXHUYECKUMHU YCTPOWCTBAMH, COXPAaHEHHS 310-POBbS U
COOJTFO/ICHHSI HOPM 3KOJIOTUIECKOTO TIOBEICHUS B
OKpY’Kaloliel cpejie; MOHMMaHHe He00X0IMMOCTH




JI0Ka3aTeNnbCTBa CBOMX YTBEPXKICHUN,
3a/1aBaTh NapaMeTpbl U KPUTEPUU PELICHMUS;

- aHaJM3UpOBATh IIOJyYEHHBIE B XOJ€
pellleHusl 3aJaud pe3yJIbTaThl, KPUTUYECKH
OLICHUBATh 1754 JIOCTOBEPHOCTb,
IIPOTHO3MPOBaTh ~ W3MEHEHHE B  HOBBIX
YCIIOBUSIX;

- yMeTb  NIE€PEHOCUTb  3HAaHUA B
IIO3HABATENIbHYIO M IMPAKTHYECKYIO 00JIaCTH
KU3HEJCATEIbHOCTH;

- YMETb UHTETPUPOBATh 3HAHUSA U3 Pa3HBIX
MPEIMETHBIX 00IacTel;

- BBLIBHraTb HOBBIE MWJIEW, IIpelsararb
OpPUTMHAJIbHBIE [TOJIXO0/Ibl U PELLIEHUS;

- CHOCOOHOCTh HX HCHOJb30BaHUS B
IIO3HABATEJILHON U COLMAIBHON ITPAKTHKE.

NPUMEHEHHUS JOCTUKEHUN (DU3UKU U TEXHOJIOTUH [
panMoHaIBFHOTO PUPOIOIOIH30BAHUS.

3HaTh mpaBwiIa 3anmucu Guznueckux (Gopmyn penbedHo-
TOYEUHOW cucTeMbl o0o3HaueHuit JI. bpaiins (s crnensix u
c1abOBUIAIINX O0YJAFOIITIXCSI).




2. CTpyKTypa u coaepxxaHme obLieobpasoBaTesibHOM AUCLIMNTUHBI

2.1. O6bem gMcuMNNnNHbI U BUAbI y4e6HON paboTbl

Bupa yueb6HoW paboTbl O6beMm B yacax
061bem o06pa3oBaTesibHOM NPOrpaMMbl AUCLUNJIUHDI 288
B T.u.

OCHOBHOE cofiep)KaHne 131
TeopeTnyeckoe obyyeHne 131
NPaKTUYEeCKMe 3aHATUs 157
MpodeccnoHanbHO-OpMEeHTMPOBAHHOE coAepxaHue (coaepikaHne

NpUKIAAHOro MOAys) 36
BT. Y.

TeopeTnyeckoe obyuyeHne

NpaKTUYECKME 3aHATUA 36

UHauBuAayanbHbIA NPOEKT (ga/HeT)**

MpomexxyTouHas aTrecraums (3K3amMeH)




2.2. TemaTuyeckuit nnaH n cogepxaHne QUCLUNIIUHBI

CopepxaHue yue6HOro matepuana (0OCHOBHoOe M NpogeCcCMOHaNbHO-

HanmeHoBaHue pa3aenos u - 061bemM dopMmupyembie
OpPUEHTUPOBaHHOE), lIabopaTopHbie U NPaKTUYECKNE 3aHATHUA, NPUKIAAHON
TeMm yacos KOMMeTeHUUNn
Moaynb (Npu HaNNuUUM)
1 2 3 4
OCHOBHOe cogepiKkaHne
Pa3zpgen 1. NoBTOpeHue 18
Kypca MaTeMaTUKK
OCHOBHOM LUKOJbI
Tema 1.1 CopeprkaHue yyebHoro Matepuana
Llenb 1 3agaun maTteMaTuku Llenb 1 3agaum MaTeMaTUKM NpyY OCBOEHUM CrELManbHOCTH.
npu OCBOEHMW  |ba30Bble 3HAHWSI M YMEHWS MO MaTeMaTuKe B NPOGECCMOHANIbHON 1 B NOBCEAHEBHOM
cneumnansHoOCTK. Yncna m [eATENbHOCTH,
BblYNCNIEHNS [e/icTBUS HaZ NONOXWUTENBHBIMU U OTPULLATENBHBIMU YMCNaMK, C OBbIKHOBEHHBIMU U
[1ECSITUYHBIMU APO6SMM.
[eicTBusa co cteneHsiMu, GopMynbl COKPALLEHHOMO YMHOXEHUS
KOMBWHWpOBaHHOe 3aHsITHe 4 OK 01, OK 02, OK 03, OK
04, OK 05, OK 06 71K...*
Tema 1.2 CopepxkaHue yyebHoro Matepuana
MNpoLieHTHble BbIYMCIEHMS. MpocTble NPOLEHTbI, pa3Hble CNOCOBbI UX BblUMCIEHUS. JIMHENHbIE, KBaapaTHbIE, APOBHO-
YPABHEHWS 1 HEPABEHCTBA NUHeliHble ypaBHEHUS N HepaBeHCTBa
KoMbuHMpoBaHHOE 3aHATHE 4
Tema 1.3. lpogpeccnorasibHO-OpHEHTHPOBAHHOE COAEPIKaHNE (COAEPIKAHNE MPHKIARHOIO
MpOLEHTHbIE BbIYMCIIEHUS B moayns)
npodeccmoHanbHbIX 3aaadax  [[pocTble U CHIoXHbIe NPOLEHTbI. [POLIEHTHbIE BLIYUCIEHMS B MPOdeCcCMOHanbHbIX 3aaadax
MNpakTnyeckoe 3aHaTHe 4




CoaepykaHue yuyebHoro Matepvana

Tema 1.4 CopepxkaHue yyebHoro Matepuana
PeweHnne 3agay.  BxopHOMBbluMcneHus M NpeobpasoBaHus. YpaBHEHUS U HEPABEHCTBA. [€OMETPMS Ha NIOCKOCTH
KOHTPONb
KombunHmpoBaHHOe 3aHsITMe
KoHTponbHas paboTa 2
Paspen 2 TpsMble w 30
NMJI0OCKOCTU B NMPOCTPaHCTBE,
KoopanHaTtbl U BeKTOpbl B
NPOCTpPaHCTBE
Tema 2.1. OcHoBHble noHATMS|CoaepxaHue yuyebHoro matepmana
cTepeoMeTpun. PacrionoxeHnellpeameTt ctepeoMeTpmmn. OCHOBHbIE MOHATUS (TOYKA, NpsiMasi, MIOCKOCTb, MPOCTPAHCTBO).
MPSIMbIX U MI0CKOCTEN OCHOBHble AKCMOMb CTepeoMeTpuMu. MNepecekatowmecs, napannesbHble n
CKpeLLMBatoLwmecs npsaMble. Yron mexay npsMbiMK B NPOCTpaHCTBe. [epneHanKynsapHOCTb
NpsiMbIX. OCHOBHbIE MPOCTPAHCTBEHHbIE DUrypbl
KoMbrHMpoBaHHOe 3aHsATHE 4
Tema 2.2. [MapannenbHocTbCoaepyaHne yuebHoro Matepuana OK 01, OK 03, OK 04, OK
NpsIMbIX, NPSMOW n [MapannenbHble NpsMas 1 NnockocTb. Onpeaenexue. MpusHak. CBOMCTBA. 07 nK...
MMOCKOCTU, NNIOCKOCTEN MapannenbHble nnockoctn. Onpeaenenwne. MNpusHak. CBONCTBA.
TeTpasgp w ero anemeHTbl. [lapannenenunes W ero  3neMeHTbl. CBOMCTBA
MPOTUBOMOMOXHbLIX FpaHeM M AuaroHaney napannenenunega. MOCTPOEHNE OCHOBHbIX
ceyeHui
KombrnHmpoBaHHOe 3aHsITHe 6
Tema 2.3. |CopepxaHue y4yebHoro Matepuvana
MNepneHaMKynsapHOCTb  MpsAMbIX,[MepneHanKynspHble npsMble. MapannenbHble npsMble, NepneHanKysipHble K Ni0CKOCTY.
npsiMoi n  [Mpu3HaK NepneHanKyNSpHOCTM NPSAMON U NTOCKOCTY
MAIOCKOCTK, NSIOCKOCTEW KombuHmpoBaHHOe 3aHsITMe 4




Tema 2.4. TlepneHaukynsp u
HakMoHHasA. Teopema O TpeX

MepneHanKynsp U Hak/oHHas. TeopeMa O Tpex NeprneHAMKYsSpax. Yron Mexay npsMon u
MOCKOCTbIO.

nepreHankynspax Yron mexay nnockoctamu. MNepneHankynspHble nioCKOCTU.
PaccTosiHua B npocTpaHCcTBe
KombuHmpoBaHHOEe 3aHsITHe 4
Tema 2.5. KoopauHatbl uCoaepxxaHue yuyebHoro matepvana
BEKTOpPbI B MPOCTPAHCTBE [lekapToBbl KOOpAMHATbl B MNPOCTpaHCTBe. BekTopbl B npocTpaHcTBe. CrnoXxeHue w
BblUMTAHME BEKTOPOB. YMHOXeHue BekTopa Ha u4ucio. CkansipHoe npou3sBeaeHune
BEKTOpOB. MpocTeiine 3aaaum B KoopaMHaTax
KoMbuHMpoBaHHOe 3aHsATHe 4
Tema 2.6. MpsiMble n nnockocTu|/IpogheccrnoHaIbHO-OpHEHTHPOBAHHOE COAEPIKAHNE (coaepiKaHne NPHKIagHoro
B MpaKTUYECKMX 3afadvax moayns)
B3auMHOe pacronokeHWe mMpsMbIX B NPOCTPaHCTBE. [lapannenbHOCTb MpsSMon U
NSOCKOCTH, napannesnbHOCTb M/IOCKOCTEN, nepneHanKynsapHoCTb M/IOCKOCTEMN.
PacnonoxeHve npsMbIX M MIOCKOCTEN B OKpyxatolleM mupe (MpUpoae, apXUTEKTYpe,
TeXHUKe). PelieHre NpakTMKo-OpMEeHTMPOBaHHbIX 3a4au
MNpakTnyeckoe 3aHaTue 6
Tema 2.7 Pewenne 3agau./CopgepxaHue yyebHoro matepmana
MNpsiMble n NJIOCKOCTU,|PacnonoxeHme npsiIMbIX WM MJIOCKOCTEM B MNPOCTpaHCTBe. [lepneHAanKynsipHOCTbL U
KoOpAMHaTbl U BEKTOPbl  BlnapannenbHOCTb MNpAMbIX WM MIOCKOCTEW. [lekapToBbl KOOpAMHATbl B MPOCTPaHCTBE.
NpoCTpaHCTBe BekTopbl B npocTpaHcTBe. CnoXeHne W BbluMTaHUE BEKTOPOB. YMHOXEHWe BeKTopa Ha
uncro. KoopamHaTtbl BeKTOpa
KombrnHmpoBaHHOe 3aHsITHe
KoHTponbHas pabota 2
Paspnen 3. OCHOBbI 26
TPUrOHOMETpPUM.
TpuroHomeTpuueckune Ok 01, 0K 02, OK 03, OK
byHKUMN 04, OK 05
Tema 3.1 CopeprkaHue ydebHoro Mmatepuana




TpuroHoMeTpuyeckme hyHKLMK
NPOU3BO/IBHOIO Yr/la, Yncna

PagnaHHaa mepa yrna. MoBopoT TOUKM BOKPYr Hayana koopauHat. OnpeaeneHue cuHyca,
KOCMHYCa, TaHreHca M KOTaHreHca. 3HaKu CMHYca, KOCMHYCa, TaHreHca M KoTaHreHca no
yeTBepTAM. 3aBUCHMOCTb MEXAY CMHYCOM, KOCMHYCOM, TAHFEHCOM W KOTAHreHCOM OAHOro
M TOrO Xe yrna

KOM6MHMDOBaHHOE 3aHATUE

Tema 3.2 OcHOBHbIe

Conep)xaHve y4yebHoro Matepuana

pyHKUMK, UX CBOICTBaA U
rpaduku

TPUrOHOMETpUYeckme TpUroHOMeTpuyeckme TOXAECTBA. MNpeobpasosaHus NpoCTeNLIMX
TOXOECTBa TPUrOHOMETPUYECKUX BbipaxxeHU. CUHYC, KOCMHYC, TaHTEHC U KOTAHTEHC YI10B a WU
-a
KoMbrHupoBaHHOe 3aHsATHe
Tema 3.3 CopeprkaHue yyebHoro Matepuana
TpUroHOMeTpuyeckme O6nacTb onpeaeneHnst U MHOXECTBO 3HaUYEHUIA TPUFOHOMETPUYECKUX PYHKUMIA. YETHOCTb,

HEYETHOCTb, MEPUOAMYHOCTb TPUrOHOMETPUYECKMX yHKUMI. CBoWcTBa U rpacdumku
pyHKUMN Y = cos X, Y = sin X, ¥ = tg X, Y = rtg x. OkaTue n pacTskeHve rpadukos
TPUrOHOMETPUYECKUX PYHKLIA.

MpeobpasoBaHue rpadkoB TPUrOHOMETPUYECKNX DYHKLNIMA

KoM6MHMpOBaHHOE 3aHsATHE

Tema 3.4 ObpaTtHble
TPUroHOMEeTpUYECKUe yHKLMK

CopepxaHue y4yebHoro Matepuana

O6paTHble TpUroHoMeTpuyeckne dyHKUMU. X cBOMCTBa U rpaduKu.

KoM6MHMpOBaHHOE 3aHsATHE

Tema 3.5
TpuroHoMeTpuyeckme
YpaBHEHWUS U HEpPaBEHCTBA

CopepxaHue y4yebHoro Matepuana

YpaBHeHMe Cos X = a. YpaBHeHue sin X = a. YpaBHeHue tg X = a, rtg X = a. PeweHune
TPUrOHOMETPUYECKUX YPAaBHEHWUIA OCHOBHbIX TUMOB: NPOCTENLLNE TPUFOHOMETPUYECKNE
YpaBHEHWs, CBOASALLMECA K KBaAPATHbLIM., peLlaeMble pa3foXXeHUEM Ha MHOXUTEeNu,
ofHopoAHble. MpocTeiwne TPUroHOMETPUYECKME HEPABEHCTBA

KoMbrHMpoBaHHOe 3aHsATHE

Tema 3.6 PeweHune 3agau.
OCHOBbI TPUrOHOMETPUM.
TpuroHomeTpuyeckmne yHKUMK

Copep>xaHue y4yebHoro Matepuana

MpeobpasoBaHue TPUrOHOMETPUYECKMX BbIPAXXEHMWIA. PelueHue

TPUTOHOMETPUHECKUX ypaBHeHMVI N HEPABEHCTB B TOM 4MCne C UCNosb30BaHNEM CBOWCTB

byHKLMIA




KOM6MHMDOBaHHOE 3aHATUE.

KoHTponbHas pabota 2
Paspen 4. lNMpounsBogHas u 50
nepBoo6pa3Han pyHKLUUMN
Tema 4.1 MoHaTtne |Co;epykaHue yyebHoro MaTepuana
npoussogHon.  ®opMynbl  U[MpupalleHne aprymeHTa. [pupalieHne GyHKUMW. 3adaun, MNpUBOAALIME K MOHSITUIO
npaeuna avddepeHUnpoBaHns [NpousBoaHon. OnpeaeneHMe NpPOM3BOAHOW. ANrOPUTM  OTbICKAHWSI  MPOM3BOAHOM.
dopmynbl auddepeHumpoBanmns. MpaBuna anddepeHumMpoBaHms
KoMbrHupoBaHHOe 3aHsATHe 8
Tema 4.2 MNoHsaTue o/CopepxaHue y4yebHoro matepmana
HEMPEPLIBHOCTY PYHKUMM.MonaTie HenpepbiBHONM (yHKLMM. CBONMCTBA HENMpepbiBHOM (yHKUMM. CBS3b Mexay
MeTon uHTepsanos HEMPepbLIBHOCTbIO U AMPdEPEHLIMPYEMOCTbIO (YHKUMM B TOYKe. ANTOPUTM  peLleHus
HepaBeHCTB METOAOM MHTEPBANOB
KoMbrHupoBaHHOe 3aHATHe 8
Tema 4.3 ) CopeprkaHue ydebHoro matepuana OK 01, OK 03, OK 04, OK
reOMeTPW”?CKVW' N IFeoMeTpMUECKUIA CMbIC/T NPOM3BOAHOM (DYHKLUW - YrNoBOM KO3(MULMEHT KacaTenbHOM K 06. OK 07 f1K..
q)wsmqecmmv CMBICTT  Irpachnky dyHKUMM B TOUKe. YpaBHEHMe KacaTesnbHOM K rpaduky hYHKLMU. ANFOpUTM '
IPOU3BOAHON COCTaBNEHWsI YpaBHEHUS KacaTenbHOM K rpadmky dyHkumm y=f(x)
KoMbrHupoBaHHOe 3aHsATHE 4
Tema 4.4 MoHoTOoHHOCTL/Coaep>kaHne yyebHoro matepurana
pyHKUMN. Toukn |BospacTaHue U yb6blBaHWE (DYHKLUMKM, COOTBETCTBME BO3PaCTaHUs U ybbiBaHUS YHKLMK
OKCTpeMyMa 3HaKy NMPOM3BOAHON. 3aA4a4M Ha MaKCMMyM U MUHUMYM. AfIFOPUTM UCCeaoBaHWs OYHKLMK
1 NOCTPOEHMS ee rpaduka C NOMOLLbIO NMPOU3BOAHON
KoMbrHMpoBaHHOe 3aHsATHE 4
Tema 4.5 WccneposanuneCoaepxaHune y4ebHoro Matepuana
yHKLMIA n NoCTpOeHue
rpacUkoB WccnepoBaHme dyHKUMU HAQ MOHOTOHHOCTb Y MOCTPOEeHNe rpacdmkoB
KombuHmpoBaHHOe 3aHsITMe 6

CoaepykaHue y4yebHOro Matepuana




Tema 4.6 Haubonbllee uHaxoxaeHMe HaMBOMbLIENO U HAUMEHbLUErO 3HAYEHWUI YHKLMIM, NOCTPOEHME rpadmKoB C
HauMMeHbLlee 3HayYeHNANCNoIb30BaHNEM annapaTa MaTeMaTUYeCcKoro aHannsa
byHKLIMM KombuHmpoBaHHOEe 3aHsITMe 4
Tema 4.7 HaxoxxaeHue|lIpogheccrorHaibHO-OpueHTHPOBaAHHOE cogepIKaHmne (cogepIKanne npuKIagHoro
OMNTUManbHOro pesynbTata CMogysis)
MOMOLbIO  MPOV3BOAHOW  BHauMeHbllee 1 Haubonbliee 3HaueHne dyHKLMK
NpaKTUYeCcKnx 3agadvax MpakTnyeckoe 3aHATUE 6
Tema 4.8 [lepBoobpasHas|CoaepkaHue yyebHoro matepuana
byHKUMN. MpaBuna |O3HaKOMMEHWE C MOHATUEM MHTErpana u nepsoobpasHoit ans ¢yHkummn y=f(x). PelueHne
HaXoXXAeHUs NepBoobpasHbIX  [3a4a4 Ha CBSA3b MEpPBO06Pa3HON M €e MPOM3BOAHON, BblYMCIEHME MepBOOBpasHoi Ans
faHHoM  dyHkumMn. Tabnuua copMyn AN HaxoXAeHus nepsoobpasHbiX. U3yyeHue
rpaBuna BblYNCIEHMSI NepBOOBPa3HOIA
KoMbrHupoBaHHOe 3aHsATHe 4
TeMa 4.9 Mnowapap|CoaepkaHme yyebHOro Matepunana
KPMBOJIMHENHOM Tpaneuun.3agaym, NpuMBoAsLLME K MOHSTUIO ONpeaeneHHOro MHTerpana - O BblYMCIEHUM Mowaan
dopmyna HbloToHa - JlenbHuua [KpmBonuHeHon Tpaneuun. [oHATUE OnpeaenéHHOro WMHTerpana. eoMeTpuyeckuin u
bu3nyeckuii cMbich onpeaeneHHoro uHTerpana. ®opmyna HetoToHa - JlelbHuua.
PeweHne 3agad Ha NpYMeHeHWe WHTerpana ANs BblUMCIEHUS (PU3MUECKUX BENNUMH U
nnowaaen
KoMbrHMpoBaHHOe 3aHsATHE 4
Tema 4.10 Pewenne 3agau./CopgepxaHue yuyebHoro matepmana
lNponsBoaHas n |dopmynbl n npaBuna anddepeHUMpoBaHus. WccnegoBaHue  (YHKUMM C MOMOLLbIO
nepBoobpasHast yHKLUMK. npounsBoaHoi. Hambonbliee U HanMeHbLIee 3HaYEHNS DYHKLIMK.
Bbluncnenvne nepoobpasHoit. MNpuMeHeHne NepBoobpasHoM
KoMbrHMpoBaHHOe 3aHsATHE
KoHTponbHas paboTta 2
Pazpgen 5. MHororpaHHuku 34 OK 01, OK 04, OK 06, OK

M Tena BpalleHus

07




Tema 5.1 MNpu3ma,
napannenenvnes, Kyb,
nupaMmmaa n ux ceveHms

Conep)aHue yyebHoro MaTepuana

MpuaMa (HakIoHHasi, npsiMasl, NpaBuSibHas) U eé aneMeHThl. Mapannenenunen. CBoMCTBa
NpsMoyrosibHoro napannenenuneda. Kyb6. Mupammaa n e€ 3nemeHTbl. [lpaBuibHas

nmmnaMmna

KomMbuHMpoBaHHOE 3aHATHE

Tema 5.2 lNMpaBuibHble
MHOMOrPaHHUKN B XXU3HU

ConepyxaHue y4ebHoro MaTepuana

Mnowaab NOBEPXHOCTM MHOIOrpaHHUKOB. [lpocTeiwmne KOMOMHAUMKM MHOrOrpaHHMKOB.
BbluncneHne 3neMeHTOB MPOCTPAHCTBEHHbIX duryp (pé€bpa, AvaroHanu, Yyribl).
MpaBunbHbIE MHOrOrPaHHUKK

KoMbuHMpoBaHHOE 3aHATHNE

Tema 5.3
UununHap, KOHYC, Wwap u ux
ceyeHuns

lpogpeccnoHaIbHO-OpHEHTHPOBAHHOE COAEPIKaHne (cogepixanne rpnKaagHoro

\Moavsg)

LUmnuHap, koHyc, cdepa v wap. OCHOBHblE CBOWCTBA MPSAMOTrO KPYroBOro LUMIMHAPA,
NPSIMOro KPYroBOro KOHyca. M3o6paxxeHne Ten BpalleHWsi Ha NiockocTu. MpeacTaBneHuve
06 yceuéHHOM KoHyce. CeueHusi KoHyca (napannesibHoe OCHOBaHMIO M Npoxoasiiee Yepes
BEPLUWHY), CeYEHUsI uMnHapa (NapannenbHo U NeprneHAMKYISpHO 0CK), CeUYEHMSX Lwapa.
Pa3BépTka UMMHApPa U KOHyCa

lMpakTnyeckoe 3aHATHE

Tema 5.4 O6beMbl 1 nowaam
MoBepXHOCTEN TeN

CopepxaHue y4yebHoro Matepuana

O6beM MNpAMOYronbHOro napannenenuneaa. O6bemM kyba. O6beMbl MpsSIMOM NPU3MbI U

uunuHana O/LeMil AMnaMuUnkl U koHvea OA/keM 11ana

KoM6MHUpOBaHHOE 3aHsATHE

Tema 5.5 MpuMepbl CUMMETPUI
B npodeccunm

lMpogpeccroHaIbHO-OpHEeHTHPOBaHHOE cogepanne (cogepixanmne rpnKIagHoro

mMnnvnal

MoHsATME O CMMMETPUM B MPOCTPaHCTBE (LeHTpanbHas, oceBas, 3epKasnbHas).
0606LLeHNE NPeaCTaBNEHMI 0 NPaBUSIbHbIX MHOrOrpaHHUKax (TeTpasap, Ky6, oktasgp,
fo4ekasap, nkocasap).

Onumentt cummeTniuia B nnachacciaia

MNpakTnyeckoe 3aHaTHe

CoaepykaHue y4yebHoro Matepvana

O6beMbl 1 NoWaam NOBEPXHOCTU MHOIOrpaHHMKOB 1 TEN BpallEHUA




Tema 5.6 PelweHuve 3aaad.

KOM6MHMDOBaHHOE 3aHATUE

Copep>xaHue y4yebHoro Matepuana

MHOrorpaHH1KM 1 Tena KoHTponbHas paboTa 2
BpaLLeHus
Paspen 6. CteneHn n KOpPHMU. 42
CreneHHas, noKka3aTtesibHasi
7] norapudmMuueckas
chyHKLMMN
Tema 6.1 CreneHHas dyHkums, |CogepxaHue yyebHoro matepmana
ee cBOMCTBA. peobpa3oBaHue [oHATME KOPHS N-Oii CTENEHN U3 AENCTBUTENBLHOMO Yncna. GyHKLMK Y = njX UX CBOWCTBA W
BbIPAXXEHWI C KOPHAMM N- 0N |rpachmkm. CBOMCTBA KOPHS! N-0M cTeneHu. NMpeobpasoBaH1e MppaLMoHabHbIX BbIpaXXeHMi
CcTeneHn KombrHmpoBaHHOe 3aHsTHe 4
Tema 6.2 CBoicTBa cTenenn ¢ [ComepxxaHue yyebHoro Matepuana
pauMOHanbHbIM U MoHATME CTENEHM C paunoHanbHbIM nokasateneM. CTeneHHble yHKUMM, UX CBOMCTBA M
NeNCTBUTESbHBIM rpadukm
rnokasaTensiMmu KombrHmpoBaHHOe 3aHsITHe 6
Tema 6.3 PeweHne |CogepxaHue yyebHoro matepuana OK 01, OK 02, OK 03, OK
MppaumnoHanbHbIX YpaBHEHUN  [PaBHOCWU/BHOCTb MPPaLMOHAsbHbIX YPaBHEHWI. MeToAbl UX peLLEHNS 05, OK 07 71K...
KoMbuHMpoBaHHOE 3aHATHNE 4
Tema 6.4 MNokazaTtensHasCoaep>xaHne yyebHoro matepmana
yHKUNS, ee CBOWCTBA.[CTeNeHb C NPOMU3BO/bHLIM AENCTBUTENbHLIM MOKa3aTeneM. OnpeaeneHne nokasaTesbHoM
Noka3aTesibHble YpaBHEHWUS W|GYHKLUMKU U ee CBOMCTBA. 3HAKOMCTBO C NMPUMEHEHWMEM MOKa3aTeNbHON dyHKLUMK. PelleHne
HepaBeHCTBa rokasaTesflbHbIX YpaBHEHWI METOAOM YpaBHMBAHMS MOKasaTenei, MeToAoM BBeAEHUS
HOBOW MepeMeHHOW, hyHKLMOHaNbHO-rpacMuyeckuM MeToAoM. PelleHue mnokasaTesibHbIX
HepaBeHCTB
KoMbrHMpoBaHHOe 3aHsATHE 8
Tema 6.5 Jlorapudm uucna./CogepxaHue yyebHoro matepmana
CsoicTBa norapugmos Jlorapudm umcna. CeoiicTea forapudmos. Onepaumst norapudMmnpoBaHus
KoMbrHMpoBaHHOe 3aHsATHE 6




Tema 6.6
JlorapudmMuyeckass  yHKUMS,
ee CBOWCTBa.
JlorapudmMuueckme ypaBHeHUS,

JTorapudmuueckas dyHKUMS U ee cBoWcTBa. [oHSATME norapudMUMUecKkoro ypaBHEHMS.
Onepaums NOTeHUMpOBaHMS. TpuM OCHOBHbIX MeToAa peleHust  florapudMuUyecKkmnx
YpaBHEHWUI: (PYHKUMOHANbHO-rpadpuyecknii, MeTos MOTEHUMPOBAHUS, METOA BBEAEHMS
HOBOW nepemMeHHol. JlorapudMUyeckne HepaBeHCTBa

Copep>xaHue y4yebHoro Matepuana

HEpaBeHCTBa KombuHmpoBaHHOEe 3aHsITHe 8
Tema 6.7 Jlorapudmbl  B|//IpogpeccHonaibHO-opHeHTHPOBAHHOE cogepIkanne (cogeprkanmne nprKIagHoro
npupoae n TexHuke moaysis)
MNpuMeHeHne norapudma. Jlorapudmuyeckas cnuvpanb B npupoge. Ee maTemaTuueckue
cBOMCTBA
MNpakTnyeckoe 3aHaTue 4
Tema 6.8 PeweHne 3agau./CopgepxaHue yuebHoro matepmana
CreneHHas, nokasaTensbHas Wcrenenyas, nokasaTenbHas W norapdMuyeckas hyHKLMK. PellieHre ypaBHeHuii
norapudmuyeckas  |[KoMGMHMPOBAHHOE 3aHSATHE
(byHKLMK KoHTponbHas pabota 2
Paspen 7.9neMeHTbl TEOPUMU 32
BepoATHOCTEMN n
MaTeMaTUYeCKOM
CTaTUCTUKMH
Tema 7.1 CobbiTHe, CopepxkaHue yyebHoro Matepuana
BEPOSITHOCTb cobbITns.  |(COBMECTHbIE M HECOBMECTHblE COBbLITUS. TeopeMbl O BEPOATHOCTM CYMMbl COBBITUMA.
CnoxxeHne 1 yMHOXeHne YCnoBHas BEPOSTHOCTb. 3aBUCMMble U He3aBUCKMMble COObITMS. TeopeMbl O BEPOSITHOCTU
BEPOSTHOCTeV] npou3BeaeHms CoBbITHA OK 02, OK 03, OK 05
KoMbrHMpoBaHHOe 3aHsATHe 8 7K...
Tema 7.2 BeposiTHOCTb B TlNMpogheccroHanbHO-OpHEHTHPOBAHHOE COAEPIKaHNe (coaepixaHne NnprKaagHoro
npodeccuoHanbHbiX 3agadax |(mogyns)
OTHOCMTENbHAst 4actoTa cobbiTusl, CBOMCTBO ee YyCTohumMBoCTM. CTaTUCTUYeCKoe
onpeaeneHve BeposaTHOCTU. OueHKa BEPOSITHOCTU COBbITUS
MNpakTnyeckoe 3aHaTHe 8




Tema 7.3 McKpeTHas
cnyvaiHas BENINYMHA,
3aKOH ee pacrpeaeneHus

Buabl cnyyariHbIX BenuuuH. OnpefeneHve AWUCKPETHOW Cly4YalHOW BENWUMHBL. 3aKOH
pacnpeaeneHns ANCKPETHOW CyYaliHOW BeIMUMHbI. Ee YMCNOBbIE XapaKTEPUCTUKM

KombuHmpoBaHHOe 3aHsITHe 8
Tema 7.4 3agaun |CopepxaHue ydyebHOro matepuana
MaTeMaTUYeCKOW CTaTUCTUKKN. [MepBuYHAs 06paboTka CTaTUCTUMYECKMX AaHHbIX. YMC/IOBblE XapaKTepUCTMKM (cpeaHee

apudmeTnyeckoe, MeavaHa, pasmax, aucnepcus). Pabota ¢ Tabnuuamm, rpadmkammy,

aAvarpamMmamm

KoMbrHupoBaHHOe 3aHsATHe 6
Tema 7.5 DneMeHTbl Teopum Buabl cOBbITMI, BepoSITHOCTL COBbITUIA. CNOXEHMEe W  YMHOXEHUE BEPOSITHOCTEMN.
BEPOSITHOCTEW N |OUcKpeTHas cnyvaiHas BeNMYMHA, 3aKOH ee pacnpefeneHusl. 3ajaduv MaTeMaTUYeCKoM
MaTeMaTUYeCcKoW CTaTUCTUKN  [CTaTUCTUKM.

KoHTponbHas pabota 2
MpomexxyToyHas atrectaums (Kk3aMeH)
Bcero: | 232




3. YcnoBusa peanusauum nporpaMmmbl o6LeobpasoBaTtenbHOM QUCLMMNTINHBI

3.1. Ana peanu3sauuu nporpamMmmMbl AUCLMNIIUHBI A0MKHbI ObITb NPeayCMOTPEHbI
cneaymowme cneymanbHble NOMELEHUS:

Peanusauusa nporpamMmmbl gUCUMNAMHBI TpebyeT Hanmunsa y4ebHoro kabuHeTa
MaTeMaTUKN.

O6opynoBaHue yyebHoro kabuHeTa:

nocagoyYHble MecTa Mo KONMYecTBY 00Yy4YatoLLIMXCS;
- paboyee mecTo npenoaaBaTens;

- KOMMNEKT y4ebHO-HarnsaHbIX Nocoouii;

- KOMMIEKT 3NEeKTPOHHbIX BUaeoMaTepuarnos;

- 3apaHuvsa Anst KOHTPOSbHbLIX paboT;
- npodeccrmoHanbHO OPUEHTMPOBaHHbIE 3a4aHUS;
- MaTepuvanbl 3K3ameHa.

TexHunyeckune cpeactsa obyyeHus:
- NepcoHarnbHbIA KOMMNLIOTEP C NIULIEH3MOHHBIM NPOrPamMMHBLIM 0GecrneYeHnem;
- MPOEKTOpP C 9KPAHOM.

3.2. UHdhbopmaumoHHoe obecneyeHue peanusaumm NporpaMmmbil

1. Ona peanusauum nporpaMmmbl 6nbnuMoTeyHbln oHL obpasoBaTenbHOM
opraHuMsauun [OrKeH WUMEeTb MnedvaTHble W/UNM 3NeKTPOHHble obpasoBaTtesbHble U
WHPOPMALUMNOHHbLIE  pecypcbl,  PEKOMEHOOBaHHble  ONd  WUCNOMb30BaHMS B
obpasoBaTenbHOM npolecce, He cTapLue NATU NIeT C MOMEHTa U3gaHus.

2. PekomeHgyemble nevatHble n3gaHus no peanusauun
obLeobpasoBaTenbHON AMCUUNIIMHBI NPeACTaBfieHbl B METOAMYECKUX PeKOMeHAaunaxX
Nno opraHu3aumm obyyeHus.



4. KOHTponb 1 OLeHKa pe3yfibTaToOB 0CBOeHUsA obLeobpasoBaTenbHON

ANCLUUNJIUHDbI

KoHTponb M oueHKa pe3ynbTaToB OCBOeHMs1 obuieobpasoBaTenibHOM AUCUMNANHDI

packpbiBaloTCA  4epes

aOncunnimHapHblie

pesynbTaThl,

HarpaBlieéHHble Ha

(*)OpMMpOBaHI/Ie oowmx un I'IpOCbeCCVIOHaJ'IbeIX KoMneTeHuMn no pasgenam n temMam

cofiepxaHusi yyuebHoro maTepuana.

O6wasn/npodeccnoHanbHan
KOMNeTeHUuUsA

Paspnen/Tema

TN OLEHOUYHbIX MEeponpUATUS

OK 01. BbibupaTb crnocobebl pelueHmst
3aaay npodeccmoHanbHow
[EeATENbHOCTM NMPUMEHUTENTBHO K
Pa3NNYHbIM KOHTEKCTaM

P 1, Tema 1.1, 1.2, 1.3 M-o/c,
1.4.

P2, Tembl 2.1, 2.2, 2.3, 2.4, 2.5,
2.6 -o0/c, 2.7

P 3, Temnl 3.1, 3.2, 3.3, 3.4, 3.5,
3.6

P 4, Tembl 4.1, 4.2, 4.3, 4.4, 4.5,
4.6, 4.7 M-o/c, 4.8, 4.9, 4.10

P 5, Temnbl 5.1, 5.2, 5.3 M- 0o/c,
54,55, 5.6

P 6, Tembl 6.1, 6.2, 6.3, 6.4, 6.5,
6.6, 6.7 MN-0/c, 6.8

TecTpoBaHWe YCTHbIN onpoc
MaTeMaTUYeCcKUn ANKTaHT
NHanBmayanbHas
camocTosiTeNnibHasa paboTa
lNpeacraBneHve pe3ynbTaTos
npakTuyecknx paboT 3awmTa
TBOpYeckux paboT 3awwmTa
NHANBUAYANbHbIX MPOEKTOB
KoHTponbHas pabota BbinonHeHue
3aAaHuii Ha 3K3aMeHe

OK 02. Ucnonb3oBaTb COBpEMEHHbIE
cpeacTBa noucka, aHanmsa u
WHTepnpeTauun nHdopmaumm,
WMH(OPMaLMOHHbIE TEXHONOTMK Ansl
BbIMOSIHEHMS 3a4a4
npogeccMoHanbHON AeaTeNbHOCTH

P 1, Tema 1.1, 1.2, 1.3 M-0/c,
1.4.

P 3, Temnbl 3.1, 3.2, 3.3, 3.4, 3.5,
3.6

P 6, Temnl 6.1, 6.2, 6.3, 6.4, 6.5,
6.6, 6.7 MN-0/c, 6.8

P 7, Tembl 7.1, 7.2 N-o/c, 7.3,
7.4

TecTMpoBaHue YCTHbIN onpoc
MaTeMaTU4ecKnii ANKTaHT
NHavBuayanobHas
camocTosTenbHas pabota
MNpencraBneHve pe3ynbTaToB
npakTuyecknx paboT 3awmTa
TBOpYeCckMx paboT 3awwmTa
NHAMBUAYANbHbBIX MPOEKTOB
KoHTponbHas pabota BbinonHeHue
3aaHuii Ha 3K3aMeHe

OK 03. NnaHupoBaTb 1 peann3oBbIBaTb
cobcTBEHHOE NpodeccMoHanbHoe u
NTMYHOCTHOE pa3BuTHE,
npeanpuUHMMaTENbCKYO AeSTENbHOCTb
B npodeccnoHansHoi ccepe,
MCMosb30BaTh 3HaHWS Mo HMHAHCOBOM
rPAaMOTHOCTU B Pa3/INYHbIX XKM3HEHHbIX
CUTyaumax

P 1, Tema 1.1, 1.2, 1.3 N-0/c,
1.4.

P2, Tembl 2.1, 2.2, 2.3, 2.4, 2.5,
2.6 N-o/c, 2.7

P 3, Temnl 3.1, 3.2, 3.3, 3.4, 3.5,
3.6

P 4, Tembl 4.1, 4.2, 4.3, 4.4, 4.5,
4.6, 4.7 MN-o/c, 4.8, 4.9, 4.10

TecTupoBaHue

YCTHbIN onpoc MateMaTuyeckuii
AVKTaHT NHanBuayanbHas
camocTosiTeNnibHasa paboTa
MNpeacTaBneHne pesynbTaToB
npakTn4ecknx pabot 3awmTa
TBOpYeckux pabot




P 6, Temnl 6.1, 6.2, 6.3, 6.4, 6.5,
6.6, 6.7 MN-0/c, 6.8

P 7, Tembl 7.1, 7.2 M-0/c, 7.3,
7.4

3awmTa nHanBUAYanbHbIX
NpOeKTOoB

KoHTponbHast pabota BbinonHeHne
3a4aHuii Ha 3K3aMeHe

OK 04. 3¢ddekTnBHO
B3aMMOAENCTBOBaTbL M paboTaTb B
KOJIEKTMBE U KOMaHAe

P 1, Tema 1.1, 1.2, 1.3 M-0/c,
1.4.

P2, Temnl 2.1, 2.2, 2.3, 2.4, 2.5,
2.6 M-o/c, 2.7

P 3, Temnl 3.1, 3.2, 3.3, 3.4, 3.5,
3.6

P 4, Tembl 4.1, 4.2, 4.3, 4.4, 4.5,
4.6, 4.7 M-o/c, 4.8, 4.9, 4.10

P 5, Tembl 5.1, 5.2, 5.3 - o/c,
5.4,55,5.6

TecTpoBaHMe YCTHbIN onpoc
MaTeMaTMYeCKUI ANKTaHT
NHanBmayanbHas
camocTosiTeNnibHasa paboTa
MNpeacraBneHne pesynbLTaToB
npakTu4ecknx pabot 3awuTa
TBOpYeckMx paboT 3awmTa
NHANBUAYASbHbIX MPOEKTOB
KoHTponbHas pabota BbinonHeHue
3a4aHuii Ha 3K3aMeHe

OK 05. OcywwecTBnsiTb YCTHYIO U
NMUCbMEHHYIO KOMMYHUKaLMIO Ha
rocyAapCTBEHHOM s3blke Poccuitckoi
defepaumn € y4eTOM 0COBEHHOCTE
COLMAnbHOro M KynbTYPHOro KOHTEKCTa

P 1, Tema 1.1, 1.2, 1.3 M-o/c,
1.4.

P 3, Temnl 3.1, 3.2, 3.3, 3.4, 3.5,
3.6

P 6, Tembl 6.1, 6.2, 6.3, 6.4, 6.5,
6.6, 6.7 MN-0/c, 6.8

P 7, Tembl 7.1, 7.2 M-0/c, 7.3,
7.4

TecTpoBaHMe YCTHbIN onpoc
MaTeMaTMYeCKUI ANKTaHT
NHanBmayanbHas
camocTosiTeNnibHasa paboTa
MNpeacraBneHne pesynbTaToB
npakTuyecknx paboT 3awuTa
TBOpYeckux paboT 3awmTa
NHANBUAYANbHbIX MPOEKTOB
KoHTponbHas pabota BbinonHeHue
3a4aHuii Ha 3K3aMeHe

OK 06. MpoaBnsATb rpa)xaaHcKo-
NaTpUoTMYECKYIO MO3ULMIO,
[lEMOHCTPMPOBaTb OCO3HAHHOE
noBeAeHne Ha OCHOBE TPaANLIMOHHbIX
obLLeyenoBeyYecknx LEHHOCTEN, B TOM
yucne € y4eToM rapMOHU3aLmMm
MeXHaLMOHAbHBIX 1
MEXPESTUINO3HBIX OTHOLLEHWIA,
NPUMEHATbL CTaHAAPTbI
AHTUKOPPYMNUMOHHOMO NoBeAeHU

P 1, Tema 1.1, 1.2, 1.3 N-0/c,
1.4.

P 4, Tembl 4.1, 4.2, 4.3, 4.4, 4.5,
4.6, 4.7 MN-o/c, 4.8, 4.9, 4.10

P 5, Temnbl 5.1, 5.2, 5.3 M- 0o/c,
5.4,55,5.6

TecTupoBaHWe YCTHbIN onpoc
MaTeMaTU4ecKuii ANKTaHT
NHanemayansHas
camocTosaTenbHas pabota
MNpencraBneHve pe3ynbTaToB
npakTuyecknx paboT 3awmTa
TBOpYeCcKMx paboT 3awmTa
NHAMBUAYANbHbLIX MPOEKTOB
KoHTponbHas pabota BbinonHeHne
3aQaHnii Ha 3K3aMeHe

OK 07. CopelicTBOBaTb COXPaHEHUIO
OKpY>KatoLLeln cpeabl,

P2, Tembl 2.1, 2.2, 2.3, 2.4, 2.5,
2.6 N-o/c, 2.7

TecTupoBaHue
YCTHbIV onpoc




pecypcocbepexxeHunto, MPUMEHSTb
3HAHUA 06 M3MEHEHUW KIMMATa,
NPUHLMIMBLI 6EPEXTMBOIO
npoun3sBoacTea, 3 HEeKTUBHO
[IeiCTBOBATb B YPE3BbIYalHbIX
CUTyaumsIx

P 4, Tembl 4.1, 4.2, 4.3, 4.4, 4.5,
4.6, 4.7 N-0/c, 4.8, 4.9, 4.10

P 5, Temsi 5.1, 5.2, 5.3 - o/c,
5.4, 5.5, 5.6

P 6, Tembi 6.1, 6.2, 6.3, 6.4, 6.5,
6.6, 6.7 M-0/c, 6.8

MaTeMaTU4eCcKuii ANKTaHT
NHanBmayanbHas
camocTosTeNnbHas paboTa
MNpeacraBneHne pesynbTaToB
npakTn4ecknx pabot 3awmTa
TBOpYeckMx paboT 3awmTa
NHANBUAYANbHbIX MPOEKTOB
KoHTponbHasa pabota BbinonHeHue
3a4aHuii Ha 3K3aMeHe
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