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1.0BIIIASI XAPAKTEPUCTUKA PABOYEM ITPOT'PAMMBI YYEBHOTI'O
INPEJIMETA

1.1.Hesn wu3yyenuss ydeOHoro mpeamera. llensmu usyuenus ydeOHoro mnpeamera OV (.04
MaremaTrika Ha 6a30BOM YpOBHE I10 IIpOrpaMMam CpeJHero o0muero o0pa3oBaHus sBISIOTCS:
- dopMHupoBaHHE  LEHTPAIBHBIX  MAaTeMaTHYECKHMX  TMOHATHHA  (YUCIO,  BEJIMYMHA,
reomerpuueckas  ¢urypa, IEepeMeHHas, BEpPOSITHOCTb, (YHKIMA), OOeCreYUBaAIOLINX
MIPEEMCTBEHHOCTb U MEPCIIEKTUBHOCTh MAaTEMaTHUECKOT0 00pa30BaHus 00yJarOIUXCs;
- IOJBE/ICHUE YYaLIUXCS Ha JOCTYIHOM JJIi HUX YPOBHE K OCO3HAHMIO B3aMMOCBS3U
MaTeMaTHUKd M OKPYXKAIOMIEr0 MHpa, NOHMMAaHHE MaTeMaTHKH KaK YacTh OOWIeH KyJbTyphl
YeJI0BEYECTBA;
- pa3sBUTHE MHTEIUIEKTYaJIbHBIX W TBOPUECKUX CHOCOOHOCTEH ydalmMxcsi, MO3HABATEIbHOM
aKTUBHOCTH, HCCIIEIOBATEIbCKUX YMEHUH, KPUTHMYHOCTH MBIIUIEHUS, MHTEpeca K H3Y4EHUIO
MaTeMaTHKU;
- ¢dopmupoBaHue (PYHKIMOHAIBLHON MaTeMaTHYECKOM IpaMOTHOCTU: YMEHHUs paclio3HaBaTh
MaTeMaTHUYeCKUe acleKThl B PealbHbIX KU3HEHHBIX CUTYallUSX U IPU U3YUYEHHUH JIPYTUX YUeOHBIX
MPEIMETOB, MPOSBICHUS 3aBUCUMOCTEH W 3aKOHOMEpHOCTEH, (HOpMymupoBaTh WX Ha S3BIKE
MaTeMaTHKHU U CO3/1aBaThb MaTeMaTHUYECKHe MOJEIH, IPUMEHATh OCBOSHHbII MaTeMaTUYeCcKHii ar-
napatr Juisi peuieHHs] NpPaKTUKO-OPUEHTHUPOBAHHBIX 3aJad, WHTEPIPETHUPOBaTH U OLIEHUBATH
MIOJTyYEHHBIE PE3YJIbTaThI.

1.2. MecTo y4eOHOr0 MpeIMeTa B CTPYKTYpe 00pa30BaTeIbHOIi MPOrpaMMblL.

Yuebnsnii npeamer OV J[.04 Marematuka sBI€TCS MPeaIMETOM 0011e00pa30BaTeIbHOTO
IIUKJIa B COOTBETCTBHHU C €CTECTBEHHO-HAYYHBIM MTpodriieM mpodecCHOHaATBHOT0 00pa3oBaHusl.

VueOnsnii npeamer OY][.04 Marematuka OTHOCUTCA K mpeameTHor oOmactu PI'OC
cpeanero obmiero oopasoBanus «MaremaTnka U WH(POpPMATHKA», OOUIHE ydeOHbIE MPEIMETHI 110
BbIOOpY M3 00513aTENbHBIX MPEAMETHBIX 00IacTel. .

VYpoBeHb OCBOEHHsSI y4eOHOrOo TpeIMeTa B  COOTBETCTBHM €  (eAepalibHBIM
roCy/1apCTBEHHBIM 00pa30BaTEeIbHBIM CTAHAAPTOM CPEIHEro 00IIero 0Opa3oBaHus - 0A30BBIH .

YueOHbIN NpeaMeT UMeeT MEXAUCIUIUIMHAPHYIO CBSI3b C JUCIMIUIMHAMU COIMATILHO-
TYMaHUTapHOTO, 0OLIENPO(ECCHOHATBFHOTO IUKIIOB, a TaKXke MOAYIAMH Tpo(heCcCHOHATHLHOTO
IUKIIA.

1.3. IlnaHupyemble pe3y/bTaThbl 0CBOCHHUS Y4eOHOI 0 MpeaMeTa.

JINYHOCTHBIE PE3VIALTATDI

JIM4HOCTHBIE PE3yabTaThl OCBOCHUSI OOy4aroUMMHCS padouell MporpaMMbl MO y4yeOHOMY
npeamery OV]I.04 Marematnka JOCTHTAIOTCS B EIWHCTBE YYEOHOW H BOCHUTATEIHHOM
JesITeIbHOCTH 00pa30BaTeIbHON OpraHU3alMyi B COOTBETCTBUU C TPAIUIMOHHBIMH POCCUHCKUMHU
COIIMOKYJIbTYPHBIMUA, UCTOPUUYECKUMH W JTYXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMH, NMPHHSITHIMH B
o0IIecTBe MpaBWJIaMHM M HOPMaMH TOBEAECHUS M CIIOCOOCTBYIOT IpolleccaM CaMOIIO3HAHMA,
CaMOBOCIIUTaHUSI U CaMOPAa3BUTHS, PA3BUTHS BHYTPEHHEH MO3UIUU JHMYHOCTH, MATPUOTU3MA,
TPAKJAHCTBEHHOCTH; YBAXKEHMS K MaMsITH 3allUTHUKOB OrteyecTBa M mnojasuraMm [epoes
OteuecTBa, 3aKOHY U MPABOMOPSAKY, YEIOBEKY TPYy/Ia U JIOASM CTapIIETo MOKOJIEHUS; B3AUMHOTO
YBOKEHUS, OCEpEeKHOTO  OTHOMIEHHUS K  KyJAbTYpHOMY  HACIEOUI0O U TPAJAULHUSAM
MHOTOHAIIMOHAJIBHOTO Hapoaa Pocculickoit denepanuu, Npupoie U OKPYKaroUen cpee.

JIMYHOCTHBIE PE3yNbTaThl OCBOCHMS OOydarolIMMHcsa pabouell mporpaMMsl 1Mo yuyeOHOMY
npeamery OY .04 MaTtemaTuka JODKHBI OTpakaTh TOTOBHOCTh M CIIOCOOHOCTH OOyYarOIIUXCS
PYKOBOJICTBOBAThCS  C(OOPMHUPOBAHHOM  BHYTPEHHEM  IO3UIMENH, CUCTEMOM IIEHHOCTHBIX
OpHUEHTAIIHH, MTO3UTUBHBIX YOEKICHHM, COOTBETCTBYIOIINX TPAJAULIMOHHBIM [IEHHOCTAM



POCCHIICKOTO OOIIIECTBa; paCIIUPEHUE JKUZHEHHOTO OIBITA M OTBITA JESITEILHOCTH B MTPOIEcce
peanu3alii OCHOBHBIX HAIPABJICHUH BOCITUTATEIBHOM NS TEIbHOCTH, B TOM YHCJIC B YaCTH:

TpeGoBaHusi K pe3yJibTaTaM 0CBOEHHS
0o0pa3oBaTe/IbHOW NPOrpamMMbl B
coorBercTBUHU ¢ PI'OC COO

CunxpoHu3anus ¢ 00IIUMH KOMIEeTEeHIHUSIMU
PI'OC CIIO no cnenuajdbLHOCTH

Fpamcc)ancxoeo socnumaHuA.

JIP1.CopMupoBaHHOCTH TPakTaHCKOM
MO3UIHMU 00YYarOIIErocsi Kak akTHBHOTO

Y OTBETCTBEHHOTO YJIEHa POCCUKCKOTO
o0I1ecTBa, MPeICTaBICHHUE O
MaTeMaTHYeCKUX OCHOBAX

(O YHKITMOHUPOBAHHMSI PA3JTMYHBIX CTPYKTYP,
SIBJIIGHUH, POLIETyp TPakIaHCKOTO 00I1IecTBa
(BBIOOpBI, ONIPOCHI U IPYIOE).

OKO05. OcymecTBisiTh YCTHYIO W NHCHBMEHHYIO
KOMMYHHUKAIIMIO Ha TOCYJapCTBEHHOM  SI3BIKE
Poccuiickoit denepanuu ¢ yueToM 0COOCHHOCTEH
COIIMAIBHOTO U KYJIBTYPHOT'O KOHTEKCTA;

OKO06. ITposiBisATh T'pa’kJaHCKO-TATPUOTUUYECKYIO
MO3UIIUIO, JEMOHCTPUPOBATH OCO3HaHHOE
MOBE/ICHUE Ha OCHOBE TpaJULMOHHBIX
00111e4YeIOBEUECKUX IIEHHOCTEH, B TOM YHCIIE C
Y4E€TOM TapMOHHU3alMU MEKHAIMOHATIBHBIX H
MEXPEJIUTUO3HBIX OTHOUICHUM, MPUMEHATH
CTaHJAPThl AHTUKOPPYIIIUOHHOTO MOBEICHHUSI.

JIP6. VYMeHne  B3aMMOOEHCTBOBATH  C
COIIMAIbHBIMA MHCTUTYTaMU B COOTBETCTBUH
¢ ux QYHKIUSIMU U Ha3HAYCHUEM.

OKO6. [IposBasATE TpakaaHCKO-NATPUOTUUYECKYIO
HO3UILHIO, IEMOHCTPUPOBATH OCO3ZHAHHOE
MOBE/ICHNE Ha OCHOBE TPAJAUIIMOHHBIX
0011eu€eI0BEYECKUX LIEHHOCTEH, B TOM YHUCIIE C
Y4€TOM rapMOHU3ALNN MEKHAIIMOHAIBHBIX U
MEXPEJIUTUO3HBIX OTHOIICHHH, IPUMEHSATD
CTaHJApThl AaHTUKOPPYIIIUOHHOTO TTOBEICHHUS.

Hampuomutwcrcozo eocnumanus.

JIP8. ChopMHPOBAHHOCTH POCCUNHCKOM
IpaX/1aHCKON UJIEHTUYHOCTH, YBAXKEHUS K
IIPOLUIOMY M HACTOSIIEMY POCCUMCKON
MaTEeMaTHKHU.

JIP9. lleHHOCTHOE OTHOIICHUE K
JIOCTUKEHHUSM POCCUMCKUX MAaTEMATUKOB U
POCCUICKOM MAaTeMaTUYECKOM IIKOJIBL,
HCMOJIb30BAHUE 3THX JOCTUKEHHUIN B IPYTHUX
HayKaX, TEXHOJIOTUAX, chepax SIKOHOMHUKH.

OKO06. ITposBasTH rpa’kAaHCKO-NIATPUOTHYECKYIO
MO3ULIHIO, JEMOHCTPUPOBATh OCO3HAHHOE
NIOBEJICHNE Ha OCHOBE TPaJUIIMOHHBIX
00111€4eNI0BEUECKUX LIEHHOCTEN, B TOM YHCIIE C
Y4€TOM rapMOHU3aLUN MEKXHALIMOHAIBHBIX U
MEXPETUTHO3HbIX OTHOIIEHUH, TIPUMEHATh
CTaHapThl aHTUKOPPYILMOHHOT'O MIOBEICHUS.

ﬂyxoeno-npascm 6CHHO020 socnumanun.

JIP11. Oco3HaHMe TyXOBHBIX LIECHHOCTEN
POCCUICKOI0 Hapoaa.

OKO6. [TposBasATE TpakAaHCKO-IATPHOTUYECKYIO
MIO3ULUIO, IEMOHCTPUPOBATH OCO3ZHAHHOE
MOBE/ICHNE HA OCHOBE TPAJAUIIMOHHBIX
00111€4eNI0BEYECKUX [IEHHOCTEH, B TOM YHCIIE C
y4€TOM rapMOHHU3aLMN MEKHAMOHAIBHBIX U
MEXPEIUTHO3HBIX OTHOIIEHUH, IPUMEHATH
CTaHJIapThl AHTUKOPPYHIIMOHHOTO MOBEIACHHUS.

JIP12.ChopmMHrpoBaHHOCTH HPAaBCTBEHHOTO
CO3HAHHUs, STUYECKOTO MTOBEICHUS,
CBA3aHHOTO C MPAKTUYECKUM ITPUMEHEHNEM
JOCTUKEHUM HAYKH U IEATEIbHOCTBIO
y4€HOTO.

OKOS. OcymecTBisTh yCTHYHO W HUCBMEHHYIO
KOMMYHHUKAIIMIO Ha TOCYJApCTBEHHOM  SI3BIKE
Poccuiickoit deneparnuu ¢ y4eToM 0COOEHHOCTEH
COLIMAIBHOTO U KYJIBTYPHOI'O KOHTEKCTA.




JIP14. Oco3HaHue TUYHOrO BKIaaa B
MMOCTPOCHUE YCTOMYUBOTO OYIyIIEro.

OKO03. IInanupoBath U pealu30BLIBaTh
COOCTBEHHOE MPOQPECCHOHANBHOE U JTUYHOCTHOE
pa3BUTHUE;

OK11. Hcnonb3oBaTh 3HaHHS 10 (PUHAHCOBOM
IPaMOTHOCTH, IUIAHUPOBATh
IpeIPUHUMATEIbCKYIO JeSITeNIbHOCTD B

npodeccuoHaIbHOM cdepe.

Icmemuueckozo 60CRUMAHUA:

JIP 16. DcreTnueckoe OTHOILIEHHE K MUPY,
BKJIIOYAsl CTETUKY MaTeMaTUYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 33a/1ad,
pELICHU, pacCyKICHUM.

OKO5. OcyuiecTBisITh YCTHYIO U IUCBMEHHYIO
KOMMYHHKAIIMIO HA TOCYAaPCTBEHHOM SI3bIKE
Poccuiickoit @enepannu ¢ y4eToM 0COOCHHOCTEH
COLMAJIBHOTO U KYJIbTYPHOI'O KOHTEKCTA.

OKO08. Ncnonp30Bath cpeacTBa GU3NIECKON
KYJBTYpPBI 17151 COXPAHEHUS U YKPEIUICHUs
3JI0POBBS B IIpoIiecce NpodecCHoHaIbHOMI
JeSITeIbHOCTH U MOJIePKaHus HEOOXOJUMOT0
ypOBHS (PU3HYECKON MOATOTOBIEHHOCTH.

JIP17. Tlonumanue 3MOLMOHATIBLHOT'O
BO3JICUCTBHS KUBOK MPUPOBI U €€ IIECHHOCTH

OKO5. OcyiiecTBisITh YCTHYIO U TUCBMEHHYIO
KOMMYHHKAIIMIO HA TOCYAaPCTBEHHOM SI3bIKE
Poccuiickoit @enepannu ¢ y4eToM 0COOCHHOCTEH
COLMAJIBHOTO U KYJIbTYPHOTO KOHTEKCTA.

Duszuueckozo 60CRUMAHUA:

JIP20. ChopmupoBaHHOCTE ~ yMEHHUS
NPUMEHSATh MaTeMaTHYeCKHWE 3HAaHUS B
MHTepecax 370poBoro u 0ezomacHoro odpasa
KU3HH, OTBETCTBEHHOE OTHOIICHHE K CBOEMY

3JI0POBBIO (3mopoBoe MUTaHUeE,
cOaaHCUPOBAaHHBIM  PEXHUM  3aHIATUH U
OT/bIXa, perynspHas du3nueckas
AKTUBHOCTb).

JIP21.®Pusnueckoe COBEPIICHCTBOBAHUE NTPU
3aHATUSAX CIIOPTUBHO-0310POBUTEIBHON
JESITEIBHOCTBIO.

OKO08. Mcnonb30Bath cpeacTBa PU3NIECKOM
KYJIBTYPBI 1151 COXPAHEHUS U YKPEIUICHUS
3JI0pOBbsI B IIpoIecce MpoQecCuoHaIbHON
NEeSATENIbHOCTH U OJIIEPKAHUS HEOOXO0AUMOI0
YPOBHS (PM3UYECKON MOATOTOBIEHHOCTH.

OK12. Oka3pIBaTh MepBYIO MOMOIIb A0 OKa3aHUs
MEAMIMHCKON TOMOIIM IPaXKAaHaM IIPU
HECYACTHBIX CIIy4asiX, TpPaBMax, OTPaBIEHUSIX U
JPYTUX COCTOSIHUSAX U 3a00JI€BaHUSX,
YTPOXKAIOUIUX UX JKU3HU U 3[I0POBBIO.

Tpyooeozo éocnumanus:

JIP23. '0TOBHOCTH K TPYyly, OCO3HAHHE
LEHHOCTHU TPYAOIIO0HUS.

OK 01. Beibupats crioco0bl pemnieHus 3a1aq
npodeccuoHaIbHOM e TeTbHOCTH
IPUMEHHTENIBHO K PA3JINYHBIM KOHTEKCTAM.

JIP25. VInTepec K pa3nudHbIM cepam
npo¢eCcCUOHATLHOMN IeATENbHOCTH, K
W3YYEHHUIO HHOCTPAHHOTO SI3bIKa, YMCHHE
COBepIIaTh OCO3HAHHBIN BHIOOD OyayIen
poeCCUU U PeaTn30BbIBATh COOCTBEHHBIE
KH3HEHHBIE TUIAHBI.

OK 01. Bei6upars criocoOb! penieHus 3a1a4
npodeccroHaNBbHOM 1eATENHbHOCTH
MMPUMEHUTETTHFHO K Pa3JIMYHBIM KOHTEKCTAM.

JIP26. '0TOBHOCTH ¥ CTIOCOOHOCTH K
MaTeMaTH4YeCKOMY 00pa30BaHUIO U
caMo00pa30BaHUIO HAa MPOTSHKEHUH BCel
KHU3HU, TOTOBHOCTH K aKTI/IBHOMy yqaCTmo B
pElIeHNN TPAKTHYECKUX 3a7a4
MaTeMaTU4eCKOW HAMPaBIEHHOCTH.

OKO03. IInanupoBaThb U pealu30OBBLIBaTh
cobcTBeHHOE TPO(ECCHOHATIBHOE W JIMYHOCTHOE
pa3BuUTHE.

OKO08. HWcnonp3oBaTh cpeicTBa (pu3mveckon
KYJIbTYphl JUISI COXpaHEHHMS M  YKpeIJIeHHS
3I0pOBbSl B Tporecce  IpodheccuoHaTbHOU

JESTETLHOCTH U TO/ICpKaHUsI HEOOXOIMMOTO
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YPOBHS (PU3UYECKOM MOATOTOBICHHOCTH.

OK 11. Hcnonb3oBaTh 3HAHUSA MO (DUHAHCOBOM
IrPaMOTHOCTH, IUTAHUPOBATH
MpeANPUHUMATEIBCKYIO JESTENIbHOCTD B
npodeccruonanbHOl cdepe.

OK 12. Oxka3bIBaTh NEpBYIO OMOIb 10 OKa3aHUs
MEIMIIMHCKOW  TOMOIIM  TpaX<AaHaM  IIpH
HECYACTHBIX CIy4yasiX, TPaBMax, OTPAaBICHUSX U
JIPYTUX COCTOSTHUSIX u 3a00JIeBaHUSAX,
YTPOXKAIOLIUX UX JKU3HU U 3[I0POBBIO.

IKon02uUecK020 60CRUMAHUA:

JIP27. ChopMHpOBaHHOCTH YKOJIOTHIECKOM
KYJIbTYpbI, TOHUMAaHUE BIUSHUS COIIUATBHO-
HKOHOMMYECKHUX MPOILIECCOB HA COCTOSIHUE
MIPUPOTHOM U COIUATBLHOM CPe/Ibl, OCOZHAHUE
rJ100aTbHOTO XapaKTepa SKOJOTHIECKIX
npooJeM.

JIP28. OpueHnTanus Ha IpUMEHEHNE
MaTeMaTU4eCKUX 3HAHUH IS peleHus 3a1a4
B 00JIaCTH OKPY’KarOIIeH Cpebl.

JIP29. [InanupoBaHue MOCTYNKOB U OLICHKU
HUX BO3MOJXXHEBIX ITOCJIEACTBUH IS
OKpY’Karolllel Cpeabl.

OK 07. ConeiicTBOBaTh COXpaHEHUIO
OKpYKaroIIel Cpe/Ibl, pecypcocOepekeHHUIO,
3(PEeKTUBHO IEHCTBOBATh B UPE3BBIYAHHBIX
CUTYaIHsX.

l[ermocmu HAYYHO020 NO3HAHRUA:

JIP32. ChopMupoBaHHOCTH MUPOBO33PEHUS,
COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU U OOILECTBEHHOMN NMPaKTHKH,
MMOHMMaHUE MaTEMaTHUeCKON HayKH Kak
cepbl 4eT0BEYECKON AEATENIbHOCTH, 3TAllOB
e€ pa3BUTHS U 3HAYUMOCTH Ui Pa3BUTHUS
LMBUJIN3ALUY.

OKO02. OcymecTBisiTb  NOUCK, aHAIU3 H
HWHTEpIIpETAINio HH(OPMAIIUU, HEOOXOIUMOM ISt
BBITIOJTHEHUS 3a1a4 npodeccnoHaIbHON
NeSITEIbHOCTH.

OKO09. Hcnonws3oBats MH(pOPMaIMOHHbIE
TEXHOJIOTHH B MPO(ECCHOHATILHON JesITeIbHOCTH;
OK10. ITonb3oBatbes npodeccuoHaTbHON

JIOKYMEHTalUen Ha
WHOCTPAHHOM SI3bIKaX.

rOCyJapCTBEHHOM U

JIP33. OBnajieHue I36IKOM MAaTEMATUKA 1
MaTeMaTHYeCKON KYIbTYpOil KaKk CPEeICTBOM
MTO3HAHUS MUPA.

OKO02. OcymiecTBnsiTh  TOUCK, aHAIM3 H
UHTEpHpeTannio HHGpopMaum, HeoOXoIMMOH [UIs
BBITIOJTHCHUS 3a/1a4 npodecCuoHaATBHOM
NesITeTbHOCTH.

OK10. [Tonws30BaTbCs npodeccuoHanbHOI

I[OKyMGHTElLIPIGfI Ha
HWHOCTPAHHOM S3bIKaXx.

rOCyJapCTBEHHOM U

JIP34. Oco3HaHuE IEHHOCTH HAYYHON
IeSITeTbHOCTH, TOTOBHOCTB OCYIIIECTBIISTH
MIPOEKTHYIO M UCCIIE0BATENLCKYIO
JeSITeTbHOCTh MHAWBUIYAIBHO U B TPYIIIIE.

OK 02. OcymecTBiare TMOUCK, aHAIU3 U
HHTEpIpeTanuo nHGopMaluu, HeoOX0IMMOM AJis
BBITTOJIHEHUS 3a1a4 npodeccuoHaIbHON
TeSITeTbHOCTH.

OK 04. PabotaTb B KOJUIEKTHBE M KOMAaHJIE,
3¢ (}eKTUBHO B3aUMOJIENCTBOBaTh C KOJUIETamH,
PYKOBOJICTBOM, KITUEHTAMH.




MeTtan PEIMETHDLIC PE3YJIbTATDI

OBJ'Ia,I[eHI/Ie YHUBCPCAJIbHBIMHA ITO3HABATCIIbHBIMU HeﬁCTBHHMH.

Tpe0oBaHus K pe3yJjibTaTaM OCBOEHUS
o0pa3oBaTe/IbHOIl MPOrpaMMBbI B
coorBercTBUHU ¢ PI'OC COO

CHvHXpOHU3AIHUA C OOUIUMH KOMIIETEHIIUSIMU
PI'OC CIIO no cneunuajabHOCTH

Ba3zoenie nocuueckue oeiicmeu:

YV]1. Bocnpunumarb, (HopMyaupoBaTh H
peoOpa3oBHIBATH CY)XICHUS:
YTBEPAUTENbHBIE U OTPHULIATEIILHBIE,
€IMHUYHBIE, YaCTHBIC U 00IIHEe, YCIOBHBIE.

YVJI2. BbiABIATE U XapaKTEpU30BaATh
CYIIECTBEHHBIC TPU3HAKM MAaTEMaTUYECKUX
OOBEKTOB, TIOHATHUH, OTHOIICHHHA MEXIY
MOHATHSIMH, (HOPMYIHUPOBATH OMpEeIICHUs
MOHATUH, YCTAHABJIMBATH CYLIECTBEHHBIN
MPU3HAK KJacCU(UKAIMKA, OCHOBAHMS IS
0000IIeHUS 1 CPABHEHUS, KPUTEPUU
MPOBOJMMOI0 AHAJIN3A.

YV ]I3. Boibupats crioco0 perieHus yueOHon
3agayn (CpaBHUBATh HECKOJBKO BapHaHTOB
pelieHust, BEIOMpaTh HauOoJee MOAXOSIINI
C y4éTOM CaMOCTOSITEIBHO BBIICICHHBIX
KPUTEPHEB).

OKOl. Beibupars cnocoObl pemieHus 3ajad
npodeccronanbHON AEATeIbHOCTH

MNPHUMCHUTCIIBHO K pa3JIMYHbIM KOHTCKCTAM.

YV 4. Brrasiars maremaruueckue | OKO2. Vcnonb30BaTh COBpEMEHHBIE CPEIICTBA
3aKOHOMEPHOCTH, B3alMOCBS3H U | TIOMCKA, aHAJIM3a U UHTEepIpeTanuu uHPOpMaun
IIPOTUBOPEUHS B ¢axTax, JAaHHBIX, | U UH(pOPMaLMOHHbIE TEXHOJIOTUU IS
HaOJIIO/IEHUSAX U YTBEP)KIEHUSX, MpeylaraTh | BHIITOJHEHUS 3aja4 npoeccuoHaIbHOM
KPUTEPHUH ISl BBISBJICHMSI 3aKOHOMEPHOCTEN | IEATEIBHOCTH.

Y IPOTHBOPEYUH.

YV ]I5. OuenuBars coorsercTBre pesynbrara | OKO03. IInanupoBaTh u peann30BbIBaTh

eI W YCIOBUSM, OOBACHATH MPUUYUHBI
JNOCTUKECHUS WIH HEIOCTH)KEHUS
pe3ysibTaToOB  JEATENbHOCTH,  HAXOIUTh
omKOKy, JaBaTh OLEHKY NPUOOPETEHHOMY
OTIBITY.

co0cTBeHHOE TPO(PECCHOHATBHOE U JIMYHOCTHOE
pa3BUTHE.

bazoevle uccnedoeamenvckue oeiicmeus:

YV 8. IIpoBoanTh camoctosTenbHo | OK02. Hcrmonb3oBaTh COBPEMEHHBIE CpEICTBA
CIUTaHUPOBAHHBIN HKCMEPUMEHT, | IOUCKA, aHallM3a U WHTEepHpeTanuy WHpopMaIuu
UCCIIEIOBAaHHE o YCTaHOBJICHUIO | U MH(pOpMaLMOHHbIE TEXHOJIOTUU TUIs
0COOEHHOCTE MaTeMaTH4ecKOro OOBEKTa, | BBIMOJIHEHUS 3aj1a4 npodeccuoHaIbHON
SIBIICHUS, npoliecca, BBISIBJICHUIO | JI€SITEIbHOCTH.

3aBHCUMOCTEH MeX1y 00bEKTaMH,

SIBJICHUSIMHU, TIPOLIECCAMH.

YV 12. IIpoBoauTh camoctositennbHO | OKO1.  BpiOupaTh crmocoObl pemieHust 3aj1ad
JI0Ka3aTeNbCTBA MaTeMaTU4YeCKuX | MpodeccruoHalbHOMI NeSITeIbHOCTH

YTBEP)KICHUN (IIpsMble M OT MPOTHUBHOTO),
BBICTpauBaTh apryMeHTallNI0, IPUBOIUTH
IIPUMEPBI

MIPUMEHUTEIBHO K PA3JIMUYHBIM KOHTEKCTAM.
OK11. Hcnonb3oBaTe 3HaHHS TIO (PUHAHCOBOM
IPAMOTHOCTH, MJIAaHUPOBATH
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u KOHTPIPUMEDHI, 00OCHOBBIBAThH | MPEANPUHIMATEIBCKYIO NEeSTEIbHOCTD B
COOCTBEHHBIE CY>KICHHS U BHIBOJIBI. npodeccuoHanbHOU chepe.

YVY13. CamocrosiTensHO GOPMYIHPOBATH OKO1. Beibuparh cnocoObl pemeHus 3agad
00001IIeHNS ¥ BBIBOBI TIO PE3yJIbTaTaM npodeccrnoHaIbHOM NEeSTEeNbHOCTH

MPOBEAEHHOTO HAOIIOACHUS, HCCIICIOBAHUS,
OIICHUBAThH JJOCTOBEPHOCThH IMOTYICHHBIX
pe3yIbTaTOB, BBIBOJIOB U 00OOITICHUH.

HNPUMEHUTEIHHO K PA3IMYHBIM KOHTEKCTAM.
OKO03. [TnanupoBatb U pEaIu30BbIBaTh
COOCTBEHHOE MPO(ECCHOHATBHOE M JIMYHOCTHOE

pa3BUTHE.
OK11. Hcnonb3oBaTh 3HaHHS 10 (PUHAHCOBOM
rPaMOTHOCTH, MJIaHUPOBATH
IpeIPUHUMATEIbCKYIO JeSITeNIbHOCTD B
npodeccuoHaIbHOM cdepe.

YV ]114. ITporuo3upoBaTh BO3MOXKHOE OKO3. [InanupoBath u peau30BbIBATH

Pa3BUTHC IPOLECCCA, a TAKIKC BbIABHUI'ATh

co0cTBeHHOE TPO(PECCHOHATBHOE U JIMYHOCTHOE

IPEIOI0KEHUSA O €r0 Pa3BUTUU B HOBBIX pa3BUTHE.

YCIIOBUSIX. OKO07. CopnelicTBOBaTh COXPaHEHUIO
OKpy)Karolled  cpefbl,  pecypcocOepexeHHIo,
OPUMEHATHh 3HaHUs 00 M3MEHEHUHM KJIuMara,
HPUHIUIIBI OepeKIMBOro IPOM3BOJICTBA,
3¢ ()eKTHBHO JCHCTBOBATH B  YPE3BBIYAMHBIX
CUTYallUsIX.

YV 120. Ucnonb30BaTh BOIPOCH KaKk OKOl. BeiObupath crnocoObl pemnieHust 3aaad

HCCIIE1I0BAaTEIbCKUI MHCTPYMEHT MO3HAHUs, | MpodecCuOHaTIbHON JesITeIbHOCTH

(b opMyIHpPOBATH BONIPOCHI, (PUKCUPYIOIINE IPUMEHUTENIBHO K Pa3IMYHbIM KOHTEKCTaM;

IPOTUBOpEUHE, NpodIeMy, yCTaHaBIUBATh OKO7. ConeiicTBoBaTh COXPaHEHUIO

HCKOMOE€ U JJaHHO€, OpPMUPOBATh THIOTE3Y, | OKpYXKAaloUIe  cpeabl, pecypcocOepekeHulo,

apryMEHTHPOBAThH CBOIO MO3UIIMIO, MHEHHUE. OPUMEHATh 3HaHUS 00 M3MEHEHUHM KiuMara,
MPUHIUTIBI OepexIINBOro IPOU3BO/ICTBA,
3¢ (GeKTUBHO JIeHCTBOBaTh B  UYpE3BBIYAMHBIX
CUTYaIUsIX.

Paboma c unghopmayuei:

VYV 21.BoisBusare gepuuntel uHpopmanuyu, | OK02.  OcymiecTBasTh  MOUCK, aHaIU3 |

JAaHHBIX, HEOOXOIMMBIX /IJIsl OTBETA Ha HHTEpIpeTauo nHGopMaluu, He0OX0AUMOM IS

BOIMPOC U JUIsl pellieH s 3a/1auu; BEIOUpaTh BBITTOJTHEHUS 3a1a4 npogeccuoHaIbHON

MH(OPMALINIO U3 UCTOYHUKOB Pa3IMYHbIX NeSITEIbHOCTH.

TUIIOB, aHAJIM3UPOBATh, cucTeMarusuposars | OKO09. Hcnonb3oBath MH(pOPMaIMOHHbIE

U UHTEPIPETUPOBATh HH(OPMALINIO
pa3IMYHbIX BUJOB U (hOPM IPECTABICHHUS.

TEXHOJIOTHH B MPOGECCUOHATHHON IEATETbHOCTH.

YVY122. CtpykTypupoBaTh HHGOPMAIHUIO,
MPEJCTABIATH €€ B pa3IMyHbIX (popmax,
WJUTIOCTPUPOBATH TpadUUECKH.

OKOS. OcymecTBisaTh YCTHYHO M IHUCBMEHHYIO
KOMMYHHUKAIIMI0O Ha TOCYJapCTBEHHOM  SI3BIKE
Poccuiickoit deneparuu ¢ yueTroM 0COOEHHOCTEH
COLIMAIBHOTO U KYJIBTYPHOI'O KOHTEKCTA.

OKO09. Hcnons3oBats nH(pOpMaLMOHHbIE

TEXHOJIOTHH B NPOPECCHOHATBHOM NeSITETbHOCTH.
YVY123.CtpykTypupoBaTh HHPOPMAIIHIO, OKO02. OcymecTBisiTb IMOWCK, aHAIA3 H
MPEJCTABIATH €€ B pa3IMyHbIX Gopmax, MHTEepHpeTanuio HHPOpMaIui, He0OX0IUMOH s
WJUTFOCTPUPOBATH TPadUIECKH. BBITTIOJTHEHUSA 3a1ay npodecCuoHaATBHOM

JESATEBHOCTH.

OK10. [Tons30BaTbCst npodeccuoHanbHOM

I[OKyMeHTaLII/Ieﬁ Ha
MHOCTPAaHHOM S3bIKaXx.

rOCylapCTBEHHOM U
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OBJ'Ia,I[eHI/Ie YHUBCPCAIbHBIMU KOMMYHUKAaTUBHBIMU I[GﬁCTBHHMPI.

Obwenue:

YV ]126. Bocipunumats 1 opMyITHpPOBATH
CYXJIEHUS B COOTBETCTBUU C YCIOBUSIMHU

U LETSIMH OOIIEeHNs, SICHO, TOYHO, TPAMOTHO
BBIPa)KaTh CBOIO TOUKY 3PEHHUS B YCTHBIX

Y IMCbMEHHBIX TEKCTaX, aBaTh MOSICHEHUS
10 XOAy pelIeHus 3a/1a4l, KOMMEHTUPOBATh
IIOJIYYEHHBIN pe3ysbTarT.

OKO05. OcymiecTBasiTh yCTHYHO U INHCbMEHHYIO
KOMMYHHMKAIIMI0 Ha TOCYIapCTBEHHOM  f3bIKE
Poccuiickoit @enepanuu ¢ yueToM 0coOEHHOCTEN
COLMAJIBHOTO U KYJIbTYPHOI'O KOHTEKCTA.

YV 128.00HapyKuBaTh pa3inune u
CXOJICTBO IMO3MIIMIA, B KOPPEKTHOMU (hopme
(dbopMyIMpoBaTh pa3HOTrIacHsi, CBOU
BO3PAKECHHUS.

YV 129 .IlpeacraBnsTs pe3yabTaThbl pelIeHUs
3a/1a4u, HKCIIEPUMEHTA, UCCIIEI0BAHMS,
MIPOEKTa, CAMOCTOSITENILHO BBIOMPATH (hopMat
BBICTYILJICHHS C YYETOM 3a7a4 MPE3CHTALUU U
0COOCHHOCTEH ayAUTOPUH.

OKO04. Paborath B KOJJIEKTMBE H KOMaHIE,
3¢ (HEeKTHBHO B3aMMOJICHWCTBOBATh C KOJUICTAMH,
PYKOBOJICTBOM, KITUCHTAMH.

OKO05. OcyiecTBiasiTh YCTHYIO M NHCbMEHHYIO
KOMMYHUKAIIMIO Ha TOCYIapCTBEHHOM  SI3BIKE
Poccuiickoit @enepanuu ¢ yueToM 0COOCHHOCTEH
COLIMAJILHOTO U KYJIbTYPHOTO KOHTEKCTA.

Coemecmnasn 0esmenbHOCHb:

YV 130. [IpencraBiasTh pe3ynbTaThbl pelIeHUs
3a7a4M, SKCIIEPUMEHTA, UCCIICIOBAHHUS,
MIPOEKTA, CAMOCTOSTENILHO BEIOMPATh hopmar
BBICTYIUICHHS C YUETOM 3aj1a4 MPE3EHTAUH U
0CcOOEHHOCTEH ayTUTOPHUH.

OKO5. OcymecTBiasiTh yCTHYHO U INHCbMEHHYIO
KOMMYHHMKAIIMI0 Ha TOCYIapCTBEHHOM  f3bIKE
Poccuiickoit denepanuu ¢ yueTroMm 0coOEHHOCTEN
COLMAJIBHOTO U KYJIbTYPHOT'O KOHTEKCTA.

VYV ]131.IloauMaTh ¥ UCIIOIB30BaTh
MpEerMYIIecTBa KOMaHIHON U
WHIUBUIYATBHON paOOTHI PU PEIICHUH
y4eOHBIX 3a/1a4, Y4aCTBOBATh B IPYITOBBIX
(dhopmax paboTsl (00CYy)IeHUS, 0OMEH
MHEHUH, «MO3TOBBIC ITYPMBI» U HHBIE).

OKO04. Paborateb B KO/JIEKTHMBE M KOMAaH]IE,
3¢ (HeKTHBHO B3aUMOJIEHCTBOBaTh C KOJUIETaMH,
PYKOBOJICTBOM, KITUCHTAMH.

VYV 133.IlpuauMarts 11€J1b COBMECTHOM
JesITeIbHOCTH, TNIAHUPOBATH OPTaHU3ALIUIO
COBMECTHOI paboThl, pacripeAesiTh BUIbI
paboT, 1oroBapuBaThCs, 00CYXk1aTh MPOLIECC
U pe3ysbTat padoThl, 0000111aTh MHEHUS
HECKOJIbKUX JIFO/IEH.

OK 04. Paborath B KOJJIEKTHBE U KOMAaHJE,
3¢ (GEeKTUBHO B3aMMOJAEHCTBOBATh C KOJIJIETaMH,
PYKOBOJCTBOM, KJIUEHTaMH.

OK 06. ITposiBIATE rpa’kJaHCKO-IIaTPHOTUYECKYIO
MO3UILHIO, JEMOHCTPUPOBATh OCO3HAaHHOE
NIOBEJICHUE Ha OCHOBE TpaZULIHOHHBIX
00I1eueI0BEYECKUX LIEHHOCTEH, B TOM 4YHUCIIE C
y4e€TOM TapMOHHM3allud MEKHALMOHAIBHBIX U
MEXPEIUTHO3HbIX OTHOLICHUH, MPUMEHSITh
CTaH/IapThl AHTUKOPPYIIIMOHHOTO MOBEJCHHUSI.

VYV ]134.BbIoaHATH CBOIO YacTh paboThI U
KOOPJIUHUPOBATH CBOU ACUCTBHUS C IPYTUMHU
YIEHAaMU KOMaH b, OLIEHUBATh KA4€CTBO
CBOETO BKJIaJIa B OOMIHI MPOIYKT IO
KPUTEPHSIM, CHOPMYITHPOBAHHBIM
Y4aCTHUKAaMHU B3aUMOJECHCTBHS.

OK 04. PabotaTb B KOJUIEKTHBE M KOMAaHJIE,
3¢ (}eKTUBHO B3aUMOJIEHCTBOBaTh C KOJUIETaMH,
PYKOBOJICTBOM, KITUEHTAMH.

OBHa}IeHI/Ie YHUBCPCAJIBbHBIMU PETYIIATUBHBIMUA }IeﬁCTBHHMH.

Cll.MOOlelH usayusn:




YV 39. CocTaBnsth Ij1aH, aJITOPUTM
peIIeHHUs 3aJ1a4M, BEIOUpPATh CIIOCO0 pPeleHUs
C Y4ETOM MMEIOLIUXCS PECYPCOB U
COOCTBEHHBIX BO3MOYKHOCTECH.

OKO03. IInanupoBath U  peaau30OBbIBATH
coOCTBEHHOE MPOPECCHOHATBLHOE U JIMYHOCTHOE
pa3BUTHE.

OKO08. Hcnonb3oBaTh cpeactBa (pU3HYECKOM
KyIbTYpbl JUISl COXpPAaHEHUS U  YKpEIUIEHHUS
3I0pOBbS B mporecce  IpodhecCHOoHaTbHOM
NESITeIbHOCTH U TOAJIEPXKAHUSA HEO0XOAUMOTO
ypOBHS (PU3HUECKOI MOATOTOBICHHOCTH.

OK11. Hcnonw3oBaTh 3HaHUS 1O (DUHAHCOBOW
IrPaMOTHOCTH, IUIAHUPOBATH
MpeANPUHUMATEIBCKYIO JESTENIbHOCTD B
npodeccruonanbHOM cdepe.

OK12. Oka3piBaTh NEPBYIO MOMOLIL A0 OKA3aHUS
MEIMIIMHCKOW  TMOMOIIM  TpaXAaHaMm  IpH
HECUACTHBIX CJIy4asiX, TpaBMax, OTPaBJICHUSIX U
JPYTUX COCTOSTHUSIX U 3a00JIEBaHUSAX,
YTPOXKAIOUINX UX KU3HU U 3J0POBBIO.

YV ]42. AprymeHTupoBaTh
U KOPPEKTUPOBATH BAPHAHTHI PEIICHUI C
y4€TOM HOBOU HH(OPMAIIHH.

OKO06. [IposiBiATh rpa’kAaHCKO-NATPUOTHUECKYIO
MTO3HULIHIO, JEMOHCTPHUPOBATH OCO3HAHHOE
IIOBEJCHHUE Ha OCHOBE TPaAUITHOHHBIX
00IIIeYeIOBEYECKUX IIEHHOCTEH, B TOM YHCIE C
Y4€TOM TapMOHHU3AIMU MEKHAIMOHAIBHBIX U
MEXPEITUTHO3HBIX OTHOILIEHUH, MIPUMEHSTD
CTaHJapThl aHTUKOPPYIIIUOHHOTO TTOBEICHHUS.
OK12. Oxka3biBaTh NepByO MOMONIb A0 OKa3aHUs
MEIUIIHHCKOMN IIOMOIIIN rpakaaHam npu
HECYACTHBIX CIlydasX, TpaBMaX, OTPABICHUSX H
JIPYTUX COCTOSIHUSIX U 3a00JI€BaHUSX,
YTPOXKAIOIINX UX KU3HU U 3/I0POBBIO.

Camokonmponw:

VYV ]146.Bnanets HaBbIKaMU TTO3HABATEIIBHOM
pedeKcuu Kak 0CO3HAHUS COBEPIIAEMBIX
JIEWCTBUN U MBICIUTEIIBHBIX MPOLECCOB, UX
pe3yJIbTaTOB.

OKOl. BeoiOupate cnocoObl pemeHus 3aaad
npogeccuoHaIbHON JEATEIBHOCTU
MIPUMEHUTEIBHO K Pa3IMYHbIM KOHTEKCTaM.

OKO06. IIposBiAThE rpa’kAaHCKO-MATPUOTHYECKYIO
MO3UILHIO, JI€MOHCTPHPOBATH OCO3HAHHOE
IIOBEJICHHE Ha OCHOBE TpaJULNOHHBIX
00I11€YeNIOBEUECKUX LIEHHOCTEH, B TOM 4HCIE C
y4E€TOM TapMOHM3allM¥ MEKHAIMOHAIBHBIX H
MEXPEIUTHO3HbIX OTHOLIEHUH, MPUMEHSTh
CTaH/IapThl AHTUKOPPYIIIMOHHOTO MIOBEJCHHUSI.

YV J147.Bnagets cnocobamu caMOTIPOBEPKH,
CaMOKOHTPOJIS IIpoliecca U pe3yibTara
pelIeHnss MaTEMaTUYECKOM 3a1auu.

OKOl. Beibupate cnocoObl pemieHus 3agad
npogeccuoHaIbHON NESITEbHOCTU
MIPUMEHNUTEIBHO K Pa3JIMUYHBIM KOHTEKCTaM.

YV ]148. IlpenBuners TpyOHOCTH, KOTOpBIE
MOTYT BO3HHUKHYTH TpU pEIICHUH 3a7aqH,
BHOCUTh KOPPEKTHBBI B JESATEIbHOCTh Ha

OCHOBE HOBBIX O6CTO$ITCJILCTB, JaHHBIX,
HalJEHHBIX o1InooK, BBISIBJICHHBIX
TPYIHOCTEN.

OKO03. IInanupoBaTh U pealu30BBLIBaTh
cobcTBeHHOE TPO(ECCHOHATBHOE U JIMYHOCTHOE
pa3BUTHE.

OK11. Hcnonwp3oBaTh 3HaHUA 1O (DPUHAHCOBOU
IPaMOTHOCTH, IUIAHUPOBATh
MpeNPUHUMATETbCKYIO JeSITeNIbHOCTD B

npodeccuoHaIbHOHU cepe.
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Ilpunamue ceéa u opyzux nrooeii:

YV/55. IlpuHuMaTs MOTUBBI U apryMEHTHI
Apyrux JIOAEH IpU aHalu3e pe3yJbTaToB
JEeSITeIbHOCTH.

OK 04. PaboTaTh B KOJUIEKTHUBE ¥ KOMaHJIE,
3¢ (GEKTUBHO B3aUMOJICHCTBOBATH C KOJIJICTaMH,
PYKOBOJICTBOM, KIIMEHTAMHU.

HQGZ!MCTHLIC pE3VJIbTAThI

TpeGoBanus Kk pe3yibTaTamM 0CBOEHUSA
o0pa3oBaTe/IbHOM NPOrpamMMbl B

CuHxpoHu3anus ¢ 00IIUMH U
npogecCHOHATbHBIMUA KOMIIETEHIITUAMH

pelicHud 3a1a4.

cootBercTBUM ¢ DI'OC COO ®I'OC CIIO no cnenuajabHOCTH
[IP1 Bnagenue wmeromamu nokazatenbcTB, | OKO1. BpiOupars cmocoObl pemieHus 3amad
QITOPUTMAMH  PEIICHUS  33Ja4, yMEHHE | MPpOoPECCHOHATBHON JICSITCILHOCTH
(hopMyTUpOBaTh OINPEICICHHUS, AKCUOMBI H | IPUMEHHUTEIBHO K PA3IMYHBIM KOHTCKCTaM.
TEOpPEeMbl, MPUMEHATh uX, mnpoBoauth | OK04.O¢pexTuBHO B3aUMOJICVICTBOBATh u
JIOKa3aTelIbHbIE  PAacCYXICHUS B XoJe | paboTaTh B KOJUICKTUBE U KOMaH/IE.

OKO5. OcymiecTBiasiTh yCTHYHO U INHCbMEHHYIO
KOMMYHUKAIIMIO Ha TOCYAapCTBEHHOM SI3bIKE
Poccuiickoit deneparuu ¢ yueToMm 0COOEHHOCTEM
COILIMAJILHOTO U KYJIBTYPHOTO KOHTEKCTA.

[1P2 ymeHue onepupoBaTh MOHATUSAMHU:
CTENeHb 4YHCia, JorapudM 4YHUCla; yMEHUE
BBIIOJHATh ~ BBIYMCIIEHWE  3HAYEHUM U
1peoOpa30BaHus BEIPAXKEHUI CO CTENEHIMH U
norapudmamu, peodpa3oBaHus IPOOHO-
palOHaIbHBIX BHIPAKEHUH.

OK04. DOddexTtuBHO B3aUMOJICHCTBOBATH H
paboTaTh B KOJUICKTUBE U KOMAH/IC.

OKO5. OcyiecTBiasiTh yCTHYHO U INHCbMEHHYIO
KOMMYHHKAIIMIO HAa TOCYIapCTBEHHOM  SI3BIKE
Poccuiickoit denepanuu ¢ yueToMm 0COOEHHOCTEM
COIMAJILHOTO U KYJIBTYPHOTO KOHTEKCTA.

[1P3 ymeHue onepupoBaTh MOHSATHIMHU:

palnroOHaIbHbIE, MppALHOHAIBHBIE,
[IOKa3aTeNbHBIE, CTCIICHHBIE,
Jorapugmuueckue, TPUTOHOMETPUYECKHE

YpaBHCHHA U HCPABCHCTBA, UX CUCTCMBI.

OK04. DOddexTnBHO B3aUMOJCHCTBOBATH U
paboTaTh B KOJUIEKTHBE U KOMaHE

OKO5. OcymecTBasaTh yCTHYIO U TUCBMEHHYIO
KOMMYHMKAIIMI0O Ha TOCYJapCTBEHHOM  SI3bIKE
Poccuiickoit @enepaiuu ¢ yueTroM 0coOeHHOCTEH
COLIMAJILHOTO U KYJIBTYPHOTO KOHTEKCTA.

[IP4 ymenue onepupoBaTh NOHATHSAMMU:

¢byHKIMS, HEIpEePbIBHAS byHKIMS,
IIPOU3BOIHA, nepBooOpazHas,
OTpe/ieNICHHbI WHTErpai; yMEHUE HaXOIUTh
IIPOM3BOJIHBIE  JIEMEHTApPHBIX  (DYHKIMIA,
UCHOJb3Ys CIPaBOYHbIE MaTepHabl;
UCCIENOBaTh B MNPOCTEHINMX  CIIydasx
(GYyHKIIMM Ha MOHOTOHHOCTb, HAaXOJUTh
HauOoNbIIME M HAUMEHBIIHME 3HAYCHUS

GyHKIUH; CTPOUTH IpaUKH MHOTOUIEHOB C
HCIIOJIb30BaHUEM allllapara MaTeMaTHu4eCcKOro

aHalIM3a; MPUMEHATh NPOU3BOAHYIO IIPHU
pelieHuu 3aJa4  Ha JIBH)KCHHE, pelaTh
MIPAaKTUKO-OPUEHTUPOBAHHBIE  33Jladyd  Ha

HauOOJbIINEe U HAUMCHBIIINE 3HA4YCHUA, HA
HaXOXJCHUC ITYTU, CKOPOCTU U YCKOPCHUSI.

OKOl. BeiOupate cnocoObl pemeHus 3aaad
npodecCuoHaNTbHON NEeSTENHbHOCTH
MPUMEHUTEIHHO K Pa3IMYHBIM KOHTEKCTaM.
OKO04. DOddextnBHO B3aMMOIEHCTBOBATh U
paboTaTh B KOJUIEKTHBE U KOMaHJE.

OKO05. OcymiecTBiasiTh yYCTHYHO U TNHCbMEHHYIO
KOMMYHUKAIIMIO Ha TOCYJAapCTBEHHOM S3bIKE
Poccuiickoit @enepanuu ¢ yueTroM 0coOEHHOCTEN
COLIMATILHOTO U KYJIbTYPHOTO KOHTEKCTA.

IIP5 ymeHue onepupoBaTh NOHATHUSAMU:

panMoHanmpHast ~ QYHKIWS, TOKa3aTelbHas
byHKIHA, CTETICHHAs byHKIuS,
jorapudmuyueckas byHKIMS,

TPUTOHOMETpHUYECKHe (DYHKIMH, OOpaTHbIC
GyHKIMU;  yYMEHHE  CTpPOUTh  TpaduKu

OK04. DddextuBHO B3aUMOJEHCTBOBATH U
paboTaTh B KOJUIEKTHBE M KOMaH/IE.

OKO05. OcymecTBasTh yCTHYHO U NHCbMEHHYIO
KOMMYHHUKAIIMIO Ha TOCYJapCTBEHHOM  SI3BIKE
Poccuiickoit @enepanuu ¢ yueToM 0COOCHHOCTEH
COIMAJIBHOTO M KYJIBTYPHOTO KOHTEKCTA.
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U3Y4YEHHBIX byHKIUH, HCII0JIb30BATh
rpadukyl  TpU  HU3YyYEHUU TPOIECCOB U
3aBUCHUMOCTEH, IpU peUuleHuM 3aJad U3
JIPYTUX y4eOHBIX MPEIMETOB U 333y U3
peanbHON KM3HM; BBIpaXaTh (HopMyIaMu
3aBUCUMOCTH MEXIY BEJTUYMHAMMU.

[TP6 ymMeHue pemiath TEKCTOBBIE 3aa4u
pPa3HBIX TUIIOB (B TOM YHCJIE HA MPOLEHTHI,
JOMM M 4YacTH, Ha JBWXKEHHE, padoTy,
CTOMMOCTb TOBapOB U YCIIYT, HAJIOTH, 33J1a4H
U3 00nmacTH  ympaBlieHUs JIMYHBIMU U
CeMEeNHHbIMU dbuHaHCaAMM); COCTaBJISITh
BBIPQKCHUS, ypaBHEHHS, HEPABEHCTBA U HUX
CUCTEMBI 110 YCJIOBHIO 3a/layH, UCCIIEI0BATh
MOJIyYeHHOE  pelleHne W OIEHUBATh
MPaBIONOI00HOCTbD.

OK 01. BeiOupare croco0Obl pemeHusl 3aaad
npodeccroHaIbHOM JeSITeTLHOCTH
IPUMEHHUTEIBHO K Pa3IMYHBIM KOHTEKCTAM.

OK 03. [IlmanupoBaTb U  pealIU30BHIBATH
cOoOCTBeHHOE MPO(ECCHOHAILHOE W JIMYHOCTHOE
pa3BUTHE, MPEINPUHUMATEIBCKYIO JESTeIbHOCTD

B npodeccHoHaNbHOW cdepe, HCHOIB30BAThH
3HaHMS 1O (UHAHCOBOW  TI'PAMOTHOCTH B
Pa3JINYHBIX KU3HCHHBIX CUTYaIUX.

OK04. DOddexTtuBHO B3aUMOJICHCTBOBATH H

paboTaTh B KOJUIEKTHBE U KOMaH/IE

OKO05. OcyiecTBiasiTh yYCTHYHO U INHCbMEHHYIO
KOMMYHUKAIIMIO Ha TOCYAapCTBEHHOM SI3bIKE
Poccuiickoit @enepanuu ¢ yueroMm 0coOEHHOCTEN
COLIMAJILHOTO U KYJIbTYPHOTO KOHTEKCTA.

[IK 1.4. OcymecTBasiTh pO3HUYHYIO TOPTOBIIO U
OTIIYCK JICKaPCTBEHHBIX INpENapaToB HAaCEIEHUIO,
B TOM UHCJIE€ @O JBIOTHBIM peuentam u
TpeOOBaHUSM MEIULIMHCKUX OPraHU3aIIHA.
[IK1.10.OcymecTBasTh MEpOIPUATHUS
(hOpMUPOBAHUIO 1IECHOBOM MOJIUTHUKH.
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[IP7 ymenue oneprupoBaTh NOHATHSAMU:

cpenHee apudmernyeckoe, MeJIHaHa,
HauOodblllee MW HaUMEHLIIEE 3HAUCHMS,
pa3Mmax, JTUCTIepCHs, CTaH/IapTHOE
OTKJIOHEHHWE YHCJIOBOTO Ha0opa; yMEHHE

W3BJIEKAaTh, HHTEPIPETUPOBATH NH(GOPMAIIHIO,
MPEACTABICHHYIO B Ta0JIHMIaX, Ha
Iuarpammax, rpadukax, OTPaXKAIOIILYIO
CBOMCTBA pealbHBIX IPOLECCOB U SIBIICHUI;
MPEICTaBIATh HWHGOPMAIUIO C TIOMOIIBIO
TalIIHI] u JIAarpamm; HUCCIIE0BaTh
CTaTHUCTHYECKHWE JaHHBIE, B TOM 4HCIIE C
MPUMEHEHUEM TIpapUuecKuX METOAOB U
3JEKTPOHHBIX CPEJICTB.

OKO02. Wcnonp3oBaTh COBPEMEHHBIE CPEICTBA
MOMCKa, aHallu3a U MHTEPIpeTaluu nHpOpMaluu

u WH(POPMAIMOHHEIE TEXHOJIOTUT ISt
BBITTOJTHEHUS 3a1a4 npodeccuoHaTbHON
NeSITETTbHOCTH.

OK04. DOd¢dextuBHO B3auMOnEHCTBOBaTH U

paboTaTh B KOJUIEKTHBE U KOMaH/IE.

OKO05. OcymecTBiasiTh YCTHY0O M NHCbMEHHYIO
KOMMYHMKAIIMI0O Ha TOCYJapCTBEHHOM  SI3BIKE
Poccuiickoit @enepanuu ¢ yueToM 0COOCHHOCTEH
COLIMAJILHOTO U KYJIBTYPHOTO KOHTEKCTA.

OKO08.Mcnonb30BaTh  cpeactBa  (pusmueckoi
KYJIbTYpBl JUISI COXpPAaHEHHS W  YKPEIUICHHS
300pOBbsl B Ipolecce  IpodeccroHanbHON

NEeSTeNIbHOCTH U TMOJAJIEpKaHus HeoOXO0IUMOro
ypOBHS (pU3MUYECKON TOATOTOBIEHHOCTH.
OKO09.ITonb3oBaTbCst npodeccuoHaabHON
JOKYMEHTalMeil  Ha  TOCYyJapCTBEHHOM W
WHOCTPAHHOM f3bIKaX.

[IK1.5 OcymecTBisiTh PO3HUYHYIO TOPTOBIIIO
MEIUIIMHCKUMU U3ACTUSAMHU U IPYTUMH TOBapaMu
anTEYHOT0 ACCOPTUMEHTA.

[T1K1.6.0cy1iecTBasTh OITOBYIO TOPTOBIIIO
JICKApCTBEHHBIMHU CPEACTBAMHU U JAPYTMMHU
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TOBapaMH aliTCYHOr'o aCCOPTUMEHTA.

[IP8 ymeHue onepupoBaTh MOHATHSIMMU:
CIy4alHBI ONBIT M CJIy4yalHOE COOBITHE,
BEPOSTHOCTh CIYYalHOTO COOBITHS, YMEHHE
BBIUUCIIATh BEPOSITHOCTh C MCIOJIb30BAaHUEM
rpadMUecKux METO/I0B; IPUMEHATH (OPMYITBI
CIIO)KEHUSI U YMHOXEHHS BEpPOSTHOCTEH,
KoMOuHaTOpHbIE (akThl U (QOpMyIBl TpU
pelieHnH 3ajady; OLEHHBAaTh BEPOSITHOCTU

peambHBIX ~ COOBITMH;  3HAKOMCTBO  CO
CITy4aliHBIMH BEJINYMHAMH; yMEHHE
IIPUBOJUTH IIPUMEPBI IMPOSBICHUS 3aKOHA
OompmIMX ~ YHMCeNl B TNPHPOAHBIX |

0OLLIECTBEHHBIX SBJICHUSX.

OKO1l. BriObupars cnocoObl pemieHus 3ajad
npodeccuoHaIbHOM JIeSITeIbHOCTU
MPUMEHUTEIIFHO K Pa3IMYHbIM KOHTEKCTaM

OKO02. Mcnosnb30BaTh COBPEMEHHBIE CPEJICTBA
MOMCKA, aHAJIM3a U MHTEPIIPETAIH HHPOPMALIUU
U UTHPOPMAIMOHHBIE TEXHOJIOTHH JIJIs
BBITIOJTHEHUS 33124 IPO(heCCUOHATTLHOM
JeSITeNIbHOCTH.

OKO04. DddexTuBHO B3auUMOICHCTBOBATH U
paboTaTh B KOJIJICKTUBE  KOMaH/IE.

OKO5. OcyuiecTBisITh YCTHYIO U TUCBMEHHYIO
KOMMYHHUKAIIMIO Ha TOCYAapCTBEHHOM f3bIKE
Poccuiickoit @enepanuu ¢ yueTroM 0COOEHHOCTEH.
COLIMAJILHOTO U KYJIBTYPHOTO KOHTEKCTa

OKO08. Ucnonp30Bath cpeacTBa PU3NUECKOM
KYJIBTYPBI 7151 COXPAHEHUS U YKPEIUICHUS
3II0POBBsI B IpoIecce MPoQecCHnOHATHHON
JEeSTENIbHOCTH U MOIIEPKAHUS. HEOOX0IUMOTO
ypOBHS (PU3HUECKOI MOATOTOBIEHHOCTH.

OKO09. [Tonb3oBatbes mpohecCuoHaIbHOM
JIOKYMEHTaluel Ha rocy1apCTBEHHOM U
WHOCTPAHHOM SI3bIKaX.

I1P9 ymenue omnepupoBaTh HOHATHSIMMU:
TOYKa, MpsAMasi, IUIOCKOCTb, IMPOCTPAHCTBO,
JIBYTpaHHbBII yroil, CKPEIMBAIOIINECS
MpsIMbIE, NapajuIeIbHOCTh u
MEPIEHIUKYJIIPHOCTD NMPSMBIX U INIOCKOCTEH,
YTOJI MEXIY MPSAMBIMH, YIOJ MEXAY IpsIMOM
U TUIOCKOCTBIO, YroJl MEXIYy IUIOCKOCTSIMH,
paccrosHue OT TOYKM JO IUIOCKOCTH,
paccTosiHuE MEXIy MNPsSMBIMH, PacCTOSHHUE
MEXY IUIOCKOCTSMM; YMEHHUE HCIIO0Ib30BaTh
IIPU pelIeHUH 3a/1a4 M3y4eHHbIe (PAKTHI U
TEOPEMBbI IJIAHUMETPUHU; YMEHHE OLEHUBATh
pa3Mepbl 00BEKTOB OKPY’KAIOLIET0 MUpA.

OK04. DddexTtuBHO B3aUMOJCHCTBOBATH U
paboTaTh B KOJUIEKTHBE U KOMaHE

OKO05. OcymecTBiasTh yCTHYHO U INHCBMEHHYIO
KOMMYHHMKAIIMI0O Ha TOCYJapCTBEHHOM  SI3bIKE
Poccuiickoit @enepanuu ¢ yueToM 0COOCHHOCTEN
COLIMAJILHOTO U KYJbTYPHOTO KOHTEKCTA.

I1P10 YMEHHE ONEPUPOBATH
MOHATHUSIMHU: MHOTOTPaHHUK, CEUEHUe
MHOTOTpaHHHMKa, KyO, TMapajuiesienumne],

npu3Ma, nupamuaa, GuUrypa u MOBEPXHOCTh
BpaleHusi, UWIWHAP, KOHYC, map, cdepa,
cedueHuss (QUTypbl BpallleHUs, IMJIOCKOCTb,
Kacarommasicss cepbl, IWIMHApPA, KOHYcCA,
IJIONIA/Ib TOBEPXHOCTH MUPAMUJBI, MPU3MEI,
KOHYyCa, IWJIUHIpPA, TUIOMAab chepbl, 00beM
Ky0a, TpPSIMOYTOJIBHOTO Tapasielenurea,
NUPaMUIBl, IIPU3MBI, LWIUHIpPA, KOHYCAa,
mapa; yMeHue u300pakaTh MHOTOTPAaHHUKHU U
IMOBEPXHOCTU Bpall€HUA, HX CCUCHUA OT
PYKH, C TIOMOIIBIO YEPTEIKHBIX HHCTPYMEHTOB
" AJIEKTPOHHBIX CPE/CTB; YMEHHUE

OKOl. BeoiOupate cnocoObl pemeHus 3ajgad
npogeccuoHaTbHON JeSITeIbHOCTH
MPUMEHUTETHHO K Pa3IMYHBIM KOHTEKCTaM.
OK04. DddextuBHO B3aUMOJEHCTBOBATH U
paboTaTh B KOJUIEKTHBE U KOMaH/IE.

OKO05. OcymecTBiasiTh yCTHYHO U INHCbMEHHYIO
KOMMYHHUKAIIMI0O Ha TOCYJapCTBEHHOM  SI3BIKE
Poccuiickoit @enepanuu ¢ y4eToM 0COOCHHOCTEH
COLIMAJILHOTO U KYJBTYPHOTO KOHTEKCTa

IIK 2.2. M3roraBnuBaTh BHYTPHANTEYHYIO
3aroToBKY U (hacoBaTh JIEKAPCTBEHHBIE CPECTBA

JJIsL Hocnenyromeﬁ pcajm3anuu.
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pacro3HaBaTh CHMMETPUIO B TIPOCTPAHCTBE;

yMEHUE pacno3HaBaTh MpaBUJIbHBIC
MHOTOTPaHHUKH.

I1P11 yMeHue onepupoBath | OKOl. BpiOupath crocoObl pemeHus 3anad
MOHATUSAMHM: JIBIDKGHHE B IPOCTPAHCTBE, | MpodecCHoHaTbHON JIEeITEILHOCTH
nmonoOHple  GuUrypel B MPOCTPAHCTBE; | IPUMEHHUTEIBHO K PA3IMIHBIM KOHTEKCTAM.
HUCIOJIL30BATh OTHOIILIEHHE momasnei | OK04. DddekTuBHO  B3aUMOJCHCTBOBaTH U

MOBEPXHOCTEH M 00BEMOB MONOOHBIX (QHUTYD
IpU pEIICHNN 3a/1au.

paboTaTh B KOJJICKTUBE M KOMaH/IE.

OKO05. OcymecTBisiTh YCTHYIO W MHCHBMEHHYIO
KOMMYHHUKAIIMIO Ha TOCYJapCTBEHHOM  SI3BIKE
Poccuiickoit denepanuu ¢ yueToM 0COOCHHOCTEH
COLIMAIBHOTO U KYJIBTYPHOI'O KOHTEKCTA.

[IK 2.1. V3roTaBnuBarh JIEKapCTBEHHBIE (DOPMBI
10 perenrtaM U TPeOOBAHUSAM MEIUITUHCKUX

OpraHu3aIum.
I1P12 yMEHUue BeruuciaTh | OKOl. Breibupare cnocoOsl  pemieHus 3ajad
reOMETPUUECKUE BEIUYMHBl (JJIMHA, YroJ, | IpodeccuoHaIbHON JesITeIbHOCTH

wiomaab, o0BEM, IUIOMAAb IMOBEPXHOCTH),
UCIOJIB3YS U3y4eHHbIE (DOPMYIIBI U METO/BI.

MPUMEHUTEIBHO K PA3JIMYHBIM KOHTEKCTAM.
OK04. DOddexTnBHO B3aUMOJCHCTBOBATH U
paboTarh B KOJUIEKTHBE U KOMaHJIE.

OKO5. OcymecTBasaTh yCTHYIO U MMCbMEHHYIO
KOMMYHHUKAIIMI0O Ha TOCYJAapCTBEHHOM  SI3bIKE
Poccuiickoit @eaepanuu ¢ yueToM 0COOCHHOCTEMN
COIIMAIBHOTO U KYJbTYPHOTO KOHTEKCTa
[1K2.1.M3roTaBauBarh JiekapCTBEHHbIE ()OPMBI 10

peuentaM M TpeOOBAHUAM  MEIULMHCKUX
OpraHu3aIum.
[1P13 ymenue onepupoBaTh noHstusmu: | OK04. OddexTuBHO B3auMMoAeiicTBOBATh U

[IPSAMOYTOJIBHAS cucreMa KOOpJAMHAT,
KOOPIMHATBl TOYKH, BEKTOP, KOOPJIMHATHI
BEKTOpa, CKAJLIPHOE IPOU3BEIEHUE, YIOJ
MEXIy  BEKTOpaMH, CyMMa  BEKTOpOB,

[IPOU3BEICHNE BEKTOPA HA YMCIIO; HAXOIUTH C
MOMOIIbI0 H3YYEHHBIX (OPMYJ KOOpPAMHATHI
CEpPEIMHBI OTPE3KA, PACCTOSTHUE MEXIY ABYMS
TOYKaMU.

paboTaTh B KOJUIEKTUBE U KOMaH/IE

OKO05. OcymiecTBasiTh YCTHYIO M NHCbMEHHYIO
KOMMYHHKAIIUK0 Ha TOCYJapCTBEHHOM  SI3bIKE
Poccuiickoit @enepanuu ¢ yueToMm 0coOEHHOCTEH
COLIMAJIBHOTO U KYJBTYPHOTO KOHTEKCTA

[1P14 ymenue BBIOMpPATH MOAXOMASAIIUN
M3Y4YEHHBIM METOJN JUI DEIICHMs 3a]ayH,
pacrio3HaBaTh MaTeMaTH4eckue (akTel U
MaTeMaTHYeCKUE MOJEIN B IPUPOJHBIX U
OOIIIECTBEHHBIX SIBJICHUSAX, B HCKYCCTBE;
yMEHUE MIPUBOJIUTH pUMEpPHI
MAaT€MaTUYECKUX OTKPBITUH POCCHUMCKON U
MHPOBOM MaTeEMaTHYECKON HAyKH.

OKO1. Bsibupars cnocoObl pemieHus 3ajad
npodecCuoHaNTbHON NEeSATENHHOCTH
MIPUMEHMUTEIBHO K Pa3IMYHBIM KOHTEKCTaM.

OKO3. [InanupoBaTh U  peaau30BbIBAThH

COOCTBEHHOE MPOQECCHOHATHHOES U JTUYHOCTHOE
pasBuUTHC, NPCANPUHUMATCIBCKYIO ACATCIBHOCTD

B mpodeccuoHanbHOil  cdepe, HCMIONB30BATH
3HaHMS 1O  (UHAHCOBOW TI'PAMOTHOCTH B
Pa3IUYHBIX KU3HEHHBIX CHTYaIlHIX.

OKO04. DddextnBHO B3aMMOIEHCTBOBATh |

paboTaTh B KOJIJIEKTUBE M KOMaHIe

OKOS. OcymiecTBisTh yCTHYHO W HUCBMEHHYIO
KOMMYHHUKAIIMI0 Ha TOCYJApCTBEHHOM SI3BIKE
Poccuiickoit denepanuu ¢ yueToM 0COOEHHOCTEH
COIIMAIIBHOTO U KYJBTYPHOTO KOHTEKCTA.
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OKO06. ITposBaATH rpaXkAaHCKO-NIATPUOTHUECKYIO
MO3UIHIO, IEMOHCTPUPOBATH OCOZHAHHOE
MIOBE/ICHUE HA OCHOBE TPAJAULIMOHHBIX
0011eueI0BeYECKUX [ICHHOCTEH, B TOM YHCIIE C
y4€TOM rapMOHU3ALNUN MEKHAIMOHAIBHBIX U
MEXPEIUTUO3HBIX OTHOILICHUH, TPUMEHSTh
CTaHapThl aHTUKOPPYILIMOHHOI'O [IOBEICHUSI.
OKO07. ConeiicTBOBaTh COXpPAHEHHUIO
OKpY’KaloIIel Cpeibl, pecypcocOepekeHuIo,
IPUMEHSTh 3HaHUS 00 U3MEHEHUHU KIIUMaTa,
MPUHIUIIBI OEPEHKIIUBOTO MPOU3BOCTBA,

3¢ (eKTUBHO AeCTBOBATH B UPE3BBIYAMHBIX
CUTYaLUsX.

[1K1.4. OcyiiecTBiasiTh PO3HUYHYIO TOPTOBIIO U
OTIIYCK JIEKapCTBEHHBIX IPENapaToB HACEJIEHUIO,
B TOM UHCI€ MO JBIOTHBIM pelentam u
TpeOOBaHUSAM MEIULIUHCKUX OpraHU3alUi.
[IK1.5.0cymecTBasTh  PO3HUYHYHO  TOPIOBIIIO
MEAMLIMHCKUMU U3JIEIUSAMHU U APYTUMU TOBapamMu
anTeuyHOr0 aCCOPTUMEHTA.

[TK1.6.0OcymiecTBasaTh ONTOBYIO TOPTOBJIIO
JICKapCTBEHHBIMU  CpPEACTBAMH U JPYTHUMH
TOBapaMy alTEYHOT0 aCCOPTUMEHTA.
[IK1.10.OcymecTBasTh MEpOIPUATHUS o
(hOPMHUPOBAHHIO IIEHOBOH MOJUTHKH.
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2. COAEP)KAHME YYEBHOI'O NIPEJIMETA, TEMATHYECKOE IINTAHUPOBAHHUE

2.1. O6bem yueOHOTO IpeAMeTa U BUABI Y4eOHOH paboThI

Buj yueOHoii padoThl

O0BeM B yacax

O0beM 00pa3oBaTe/ibHON NPOrpaMMbl Y4eOHOT0 NpeaMeTa (Bcero) 162
BT. 4.:

CemuHapcKue 3aHsATHS 56
NPAaKTUYECKHUE 3aHATHS 100
CamocrosiTenbHas pabora 6

IMpomexxyTounas arrectamus: sx3amex (Il cemectp)

16




2.2. Copep:xxanue yueoHoro npeamera OY/1.04 MatemaTuka

HanmenoBanmue paznenoB | Coaep:kanue yueOHOro marepuaja u ¢gopmsol opranuzanun | Oosem | Koabl pe3yibTaToB 0CBOCHHSA
U TeM AeATeJIbHOCTH 00y4aloerocs 4yacoB y4eOHOro npeamera,
¢GopMUPOBAHHIOKOTOPBIX
CIOCOOCTBYET JIEMEHT

NPOrpamMMbl
1 2 3 4
1 cem 36/30/2

Paszngea 1. Unciia 1 BEIYUCICHUAS 20
Tema 1.1 Conep:xanue yueOHOro MarepuaJja:
Marematuka B Matematuueckas COCTaBIAONIAs Y4eOHBIX TPEIMETOB, 11p 1,14
COBPEMEHHOM OOIIECTBE. COBPEMEHHOW HAYKH U MEIUIIMHBI.

CeMunapbI: 4

1.Ponp MaTeMaTHKH B COBPEMEHHOM OOIIIECTBE.
Tema 1. 2 Coaep:xkanue yqyeOHOro Mmarepuasa: I1P1,2,6,14

Yucna ¥ BEIYUCICHUS Panmonansupie  umciaa. OOBIKHOBEHHBIE M JIECATUYHEIC
OpoOu, TPOIEHTH, OECKOHEUHBIE TMEPUOAUYECKUE JPOOH.
Apudmernueckue oOmnepanuu ¢ palUOHAIBHBIMU  YHUCIIAMU,
peoOpa30BaHUs YUCIOBBIX BBIPAKECHUIA.

[Ipumenenne gapoOell ¥ MPOLEHTOB JUIsl  pELIECHUs
MPUKIAAHBIX 3a/1a4 U3 PA3JIMYHBIX OTpaCiel 3HAHUU U peallbHOU
JKU3HH.

JlelicTBUTEIbHBIE qucnaa. PamuonannHbIC "
WppaloHalIbHBIE  Yuclia.  ApuMETHYECKHe Omepanun ¢
JIeICTBUTEIILHBIMU YHCIIAMHU.

[IpuOnuxk€HHBIE  BBIYUCICHHUS, TMpaBHIa  OKPYTJIEHUS,
MPUKHUJIKA U OLIEHKA pe3yJibTaTa BEIYMCICHUM.

Crenenb ¢ 1LeIbIM M  PALMOHAIBHBIM  IOKa3aTeJeM.

ITpeoOpa3oBanue BBIPAKEHUN, CoZIepKaIINX CTEIICHHU.
CrannaptHas ¢popma 3aIicH JeCTBUTELHOTO YHCIIA.
Hcnons3oBanue MOAXOAAIICH (bopmbI 3aIIUCHU
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JICUCTBUTENbHBIX YHWCEN JIJI1 PEIICHUS] MPAKTUYECKUX 3adad |
MIPEACTABIICHUS JTAaHHBIX. ApudmeTnaeckuii KOpPEHb
HaTypaJbHOU cTeneHu. JlecTBUs ¢ apuMEeTUUYECKUMHU KOPHSIMH
HaTypaJbHOM cTeneHu. HatypaibHbIe U LEbIE YHUCIIA.

[Ipr3HaKu AENMMOCTH LENTBIX YUCEIL.

Cemunap:
1.MHuoxecTBa uucesn. [IpusHaku 1eIMMOCTH LENBIX YUCEI.

IIpakTUYeckne 3aHATHSA:

2.JleiicTBUS C pallMOHATBHBIMU U I€WCTBUTEIHHBIMU YHUCIAMH.
3.Crenens ¢ 1eNbIM U IeHCTBUTENBHBIM MTOKa3aTeIeM U
apuMeTHuuecKuil KOPeHb HATypaIbHOMN CTETIEHHU.

4.J1poOu ¥ MPOIEHTHI B MPUKJIAAHBIX 3a7adax.
5.IIpubnuxeHHbIe BHIYUCICHUS U OKPYTIICHUSI.

6. 3amaun Ha TIPOIICHTHI U MTPOITOPIIAN

10

Paznen 2. YpaBHeHHsI MHEPABEHCTBA.

16

Tema 2.1
YpaBHEeHHs U HEpPABEHCTBA

Copaepxxanue yueOHOro MmaTepuaJia:

ToxnecTBa u TO>KJIECTBEHHBIE npeoOpa3oBaHusL.
YpaBHEHME, KOPEHb YPAaBHEHUH.

HepaseHctBo, pemienne HepaBeHCTBa MeTo ] MHTEPBAJIOB.

Pemienue niensix U ApoOHO-pALMOHATBHBIX YPaBHEHUH U
HEPaBEHCTB.

Pemenune wuppanMoOHaIbHBIX YpPAaBHEHHUH M HEPABEHCTB.
IToka3aTenbHbIE ypaBHEHUS M HEPABEHCTBA.

CucremMbl ypaBHEHUI U HEPABEHCTB.

[IpuMeHeHnEe ypaBHEHUMH M HEPABEHCTB K PELICHUIO
MaTeMaTHUYeCKUX 3aJad U 33/1a4 U3 pa3IMyHbIX o0nacTeil Hayku
U PEAIBHOMU KU3HH.

Pemenne mnpuknanHeIX 3a1ad ¢ I[OMOIIBIO CHCTEMBI
JIMHEHUHBIX YPaBHEHUMN.

CucremMbl M COBOKYIMHOCTH PalMOHAIBHBIX YPABHEHUU H
HEPaBEHCTB.

[IpumeHeHne ypaBHEHU, CHCTEM U HEPABEHCTB K PEHICHUIO

TP 1,3,6,14

18




MaTeMaTUYeCKUX 3aJad U 3a/a4 U3 pa3jMuHbIX 00JacTeil Hayku
Y pEaJbHOM KU3HU.

Cemunap:
1. Uensle, OpoOHO-pallMOHANbHBIE,  HUPpPALUOHAIIBHEIE,
MOoKa3aTeJIbHbIC YPaBHEHUS! U HEPABEHCTBA.
2. Cucrembl ypaBHEHUN U HEPABCHCTB.

10

IIpakTnyeckne 3aHATHSA:

3. Pemienune ypaBHeHU 1 HEPABEHCTB.

4. PenieHue cucTeM ypaBHEHUN U HEPABEHCTB.
5. TekcroBsle 3a1aun

CamocrosiTesibHas padoTa no pasaeiny. CocTtaBuTh
KPOCCBOP/, 3a/1a4H

Pa3nen 3. ®yukuuu u rpadpuxm.

Tema 3.1
OyHKIHH U TpapuKU.

Conep:xxanue yueOHOro MaTepuaJia

®yHkuus, crnocodsl 3aaanus pyHkuuu. ['padux pyHKIUN
B3zaumHo o6patHble ¢yHkuuu. HMcnonb3oBaHue rpaduKoB
GyHKIMH 115 peleHns] ypaBHEHUN U JIMHEHHBIX CUCTEM.

Hcnonb3oBanue rpadukoB (YHKIMHA IS UCCIEI0BaHMS
IIPOLIECCOB U 3aBUCHMOCTEH, KOTOpPbI€ BO3HUKAIOT IIPU pEIICHUN
3ajjad M3 JIPYTUX YYeOHBIX MPEIMETOB M pPeajJbHON JKU3HU
OO6unacTe onpeneneHrs 1 MHOKECTBO 3HaueHUM ¢yHkuuu Hymu
byskun. I IpoMexxyTku 3HaKOMOCTOSHCTBA. YETHBIE 1 HEUETHBIE
¢byaknun.CrenenHass (QyHKIUS C HaTypalbHbIM M LEJIBIM
nokasaresneM. E€ coiicTBa u rpaguk. CBoiicTBa U rpaduk KOpHs
N-0i1 CTENEHHU.

I1P 1,2,4,5,6

CemuHnap c npogeccuoHATbHO-OPHEHTHPOBAHHBIM
co/IepKaHHeM:
1. I'paduku u pyHkIMM B 11po(.A€ATEIBHOCTH

IIpakTHYeckne 3aHATHSA:

2. OcCHOBHBIE CBOWCTBA (DYHKITHIA.

3. Pemienune ypaBHeHHI 1 HEPABEHCTB T'paUUECKUM
CIIOCOOOM.
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Paznen 4 Jlorapugmpl. 16
Tema 4.1 Copaepxxanue y4eOHOro MmaTepuaJia: ITP 2,4
Jlorapudmsl u ux Jlorapudwm gncna. JlecsTHaHbIC U HATYpPAIBHBIE TOTAPH(PMBIL.
CBOIICTBA. [IpeobpazoBanne BEIpaXEHUA, COACPIKAIINX JIOTApU(PMBIL.
Cemunap:
1.Jlorapud™Mbl 1 X CBOWCTBA. 8
2.HarypanbHble U IeCATHYHBIC JIOTapU(MBIL.
IIpakTHYeckune 3aHATHA: 6
3. IIpeoOpa3oBaHue BBIpAKEHUI, COAECPKAIIUX JTOTaAPUPMBI.
4 TIpeoOpa3oBaHue BBIPAKCHHUN, COACPIKAIIUX JIOTAPU(MBL.
5.Jlorapudmuueckast pyHKIus.
Tema 4.2 Conep:xanue yueOHOro MaTepHaJia: 1P 1,3,5
Pemenue Jlorapudmuueckre ypaBHEHUS! U HEPABEHCTBA.
JorapupMUUECcKUX CemuHap:
YPaBHEHUM U HEPABEHCTB. 1.OcHoBHBIE cTIOCOOBI pelIeHUs JTOrapu(MMUIECKUX YPAaBHEHUMH 4
HEPABEHCTB.
IIpakTuyeckune 3aHATHSA: 4
2.Pemenuie norapuMuuecKkux ypaBHEHHI.
3.Pemenue norapudMudeckux HEPaBEHCTB.
CamocrosiTeibHas padora no pasaeny. CoctaBUTh KpoccBOP/, 1
2 cem 20/70/4
Paszgea S. [IpsiMble ¥ MJIOCKOCTH BIPOCTPAHCTBE 20
Tema 5.1 Conep:xxaHue yueOHOT0 MaTepHaJia: IP 1,9.14

[TapayeabHOCTB NPSIMBIX U
IIJIOCKOCTEM.

OcHOBHBIE TIOHATHSI cTepeoMeTpuM. Touka, IpsMad,
MJIOCKOCTh, MPOCTpaHCTBO. [loHsATHE 00 aKCMOMATHYECKOM
MOCTPOEHUU  CTEPEOMETPUU: AKCHOMBI  CTEPEOMETPUU U
CIIEJICTBUSL U3 HHX. B3anMHOe pacrosoxeHue MpsSIMBIX B
IIPOCTPAHCTBE: MepeceKaroImecs, napajieJbHbIe u
CKPCIIMBAKOIIHECS ITPAMBIC. HapaJ'IJ'ICJ'IBHOCTB MMpSAMBIX U
IJIOCKOCTE B MPOCTPAHCTBE: MapajulelibHble TMpsSMble B
IMPOCTPAHCTBEC, MapaJICIIBHOCTD TpéX MPAMBIX; MapaJJICIIbHOCTD
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IPSIMOM MU IUIOCKOCTH. VYrisl ¢ COHaNpaBICHHBIMU
CTOPOHAMHM;  Yrojd MEXAY HpsIMBIMA B  IIPOCTPAHCTBE.
[TapayuienpHOCTE  IJIOCKOCTEH:  IapajulebHbIE  IUIOCKOCTH,

CBOICTBa napajsieabHbIX mockocrte. [Ipocreitmme
IPOCTPaHCTBEHHBIE (PUTYPHI HA TUIOCKOCTH: TETpadp, KyoO,
napasuleJIenumne/1; MOCTPOCHUE CEUCHUIA.

IIpakTHYeckue 3aHATHA:

1.IIpeamer crepeomMeTpru. AKCHOMBI CTEPEOMETPUH.
2. IlapannensHOCTh MPSAMBIX, IPSIMOI U TUIOCKOCTH B
IIPOCTPAHCTBE.

3. B3aumHoOe pacrnonokeHne MpsIMbIX B TPOCTPAHCTBE.
4.Yron mexay AByMs npsmMbiMu. [lapauienbHble
IJIOCKOCTH M X CBOMCTBA.

5.Terpasap u napajienenumnes.

6.ITocTtpoeHne CeUCHHUIA.

12

CamocrosiTesbHas padora. [1oAroToBUTH HOKIIAT

Tema 5.2
[IepnieHAUKyYIAPHOCTD
IPSAMBIX U IUIOCKOCTEN

Copepxxanue y4eOHOro MmarepuaJia:

[lepneHUKyISIPHOCTH IPSAMOM u IJIOCKOCTH:
NEPHNEHAUKYJIAPHbIE  IpsMbIE B IPOCTPAHCTBE,  IPSMBIC
NapaJyIeIbHbIE U NMEPIEHIUKYISIPHBIE K IITIOCKOCTH.

[Ipu3Hak NEPHEHAUKYIAPHOCTH MPAMOM U  IUIOCKOCTH,
TeopeMa O MPSAMOU NMEPIEHAUKYISIPHON ITIOCKOCTH.

VYIubl B IPOCTPAHCTBE: YIOJI MEXAY IPSAMOM U IIOCKOCTBIO;
JBYI'PaHHBIA  YroJl, JIMHEWHBIA Yrojd JIBYTPaHHOIO  yIJa.
IlepneHauKynssp ¥ HAKIOHHBIC: pAacCTOSHUE OT TOYKH 10
IIJIOCKOCTH, PACCTOSHHE OT MPSMOM JI0 IJIOCKOCTH, MPOEKIUS
(GUrypsl Ha MIOCKOCTb.

[lepneHAUKyISIPHOCTD IIJIOCKOCTEM: IIpU3HAK
NEPHEHANKYJIAPHOCTH JBYX IUIOCKOcTed. Teopema o Tpéx
MEPIEHIUKYIISIPAX.

TP1,9
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I[IpakTuyeckne 3aHATHSA:

1. TlepneHauKyISAPHOCTH NPAMOU U INIOCKOCTH.

2. IlepneHaukymnsip ¥ HAKJIOHHBIE. YTOJ MEKIY MPSIMOU U
IJIOCKOCTBIO.

3. JByrpannsiii yroi. [leprieHauKyIspHOCTb IIJIOCKOCTEH.

4. Utorosoe 3anstre. KontponbHas padbora

Pa3nen 6. MHOrOorpaHHHMKH.

12

Tema 6.1
MHoOTrOrpaHHuKH.

Copneprxanue yueOHOro MaTepuaa

ITonsTne MHOI'OI'PAaHHUKA, OCHOBHBIE 3JIEMEHTHI
MHOIOTPaHHMKA, BBIIYKJIbIE M HEBBIIYKJIBIE MHOTOTPAHHUKH,
pa3BépTKa MHOTOrpaHHuka. IIpusma: n-yrosnpHas npusma, rpaHu
U OCHOBAHMsI IIPU3MBI, IpsiIMasi U HAKJIOHHAs MIPU3MBbI, OOKOBast U
IIOJIHASI [IOBEPXHOCTH IPU3MBL.

[Tapamnenenunen, npsIMOYTOJIBHBIN MapajuleNeNuIe] U ero
corcrBa. Ilupammpa: nN-yronmpHas nupaMuaa, TpPaHU U
OCHOBaHME TMUpaMubl, OOKOBass W TMOJHAs IOBEPXHOCTh
NApaMUbl, TPABUJIbHASA U YCEUEHHASI TUPAMUIA.

OnemMeHTl  npu3Mbl U nupamuzasl.  I[IpaBuibHBIE
MHOTOIPDAHHUKH:  TOHATHE  NPABWIBHOTO  MHOIOI'DAHHMKA,
IpaBWIbHAsg NpuU3Ma W IpaBWIbHAs NUPAMHIA, IpaBUIbHAL
TpeyrojbHasi TNHUpaMUAa U TNPaBUIbHBIA  TeTpa’ap, Kyo.
[IpencraBneHne o0 MNpaBUIbHBIX MHOIOTPAHHUKAX: OKTa’Jp,
JIOJIEKAdP U UKOCADIP.

Ceuennss npusmbl u  nupamuasl.  Cummerpus B
IIPOCTPAHCTBE: CHUMMETPHUS OTHOCUTEIBHO TOYKH, IPSAMOH,
IIJIOCKOCTH.

ONEeMEHTBl CUMMETPUU B NUPAMUJAX, NapajulesIeNuIeaax,
MPaBUJIBHBIX ~ MHOTOIPDaHHHMKAaxX. BbIYHMCIIEHHE  3JIEMEHTOB
MHOTOT'PaHHHUKOB: pEOpa, IUAaroHaIu, yribl.

I1P 1,10,14

Cemunap
1. MHOrorpaHHuKH
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IIpakTHyeckoe 3aHATHE:

2. IlonsTne MmHOrOorpanHuka. [IpaBriibHbIE MHOTOIPaHHUKH.
IIpusma. [Iupamuna.

3. Pemienue 3a1a4 Ha BBIYUCIIEHUE HIIEMEHTOB MHOTOTPAHHUKOB.

Tema 6.2
[Tmonaan noOBEpXHOCTH U
00bEeMbl MHOTOTPAHHUKOB.

Conep:kaHnue y4eOHOT0 MaTepuaJia:

[Tnomans GOKOBOI MOBEPXHOCTH M TMOJHOW MOBEPXHOCTH
OpSAMOM MpHU3MBI, IUIOIAJb OCHOBaHWM, Teopema O OOKOBOMH
MOBEPXHOCTHU NPSIMOM MPU3MBI.

[Inomans  OOKOBOM  MOBEPXHOCTM U IOBEPXHOCTH
IIPaBUJIBHOM IHMPAaMHUJBI, TEOpeMa O IUIOMAAU YCEYEHHOHN
IIUPAMHUJIBL.

[Tonsitue 006 o00béMe. OOBEM mUpPaMUABL, PU3MBL.
[TonoGHble Tena B npocTpaHcTBe. COOTHOLIEHUS MEXTY
IUIOINAASIMU TOBEPXHOCTEH, 00BbEMaMU MOAOOHBIX TEJ.

1P 1,10,11,12

Cemunap
1. Beuncnenue tuioniage M 0OBEMOB MHOTOTPAHHUKOB

IIpakTHYecKHe 3aHATHSA:

2.ITnomanp MOBEPXHOCTH U 00BEM MPU3MBI U TIPHU3MBI.
3.IlpakTuyeckast pabora «BpluucieHre IOMEAAN TOBEPXHOCTUI
00beMa MHOTOTPaHHUKOBY.

Pa3nen 7 Tena Bpamenust
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Tema 7.1
Tena BpameHus

Copaepxxanue y4eOHOro MmaTepuaJia:

Hunuuapuyeckas IIOBEPXHOCTb, oOpazymoiue
HWJIMHIPUYECKON IIOBEPXHOCTH, 0Chb LWIAHAPUYECKON
noBepxHocTu. Llunuunap: ocHoBaHMS U OOKOBas MOBEPXHOCTD,
00pasyromias u och, IJIO0MIAs OOKOBOH U MOJTHOMN MOBEPXHOCTH.

Konunyeckass moBepXHOCTb, OO0pa3yrolIMe KOHUYECKOM
IIOBEPXHOCTH, OCh U BEPIIMHA KOHMYECKOU MoBepxHOCTH. Konyc:
OCHOBaHUE u BEpILINHA, oOpa3yromas
U OCbh, IUIONIAb OOKOBOM M TOJHOM MOBEPXHOCTH. Y CEUEHHBIH
KOHyC: oOpa3ymoliue U BbICOTAa, OCHOBaHHMS U OOKOBas
IIOBEPXHOCTb.

Cdhepa wm map: weHTp, paauyc, IUaMeTp, IUIOIAb
NOBEpXHOCTH cdepbl. B3amMuoe pacnonoxeHue cdepsl u
IUIOCKOCTH, KacaTeiabHasl MJI0CKOCTh K cdepe, IIomaas chepol.

N3o0paxkeHne Ten BpalleHUs Ha IUIOCKOCTH. Pa3BEprka
HUJIUHAPA U KOHYCA.

KomOuHanuu Ten BpalieHUs W MHOTOTPAaHHHUKOB.

ITP 1,10,12,14

MHororpaHHuK, OMUCAaHHBINA OKOJIO chepsl, cepa, BIUCaHHAs B
MHOTOT'PAHHUK, WJIH TEJIO BPAIIEHUS.

[Tonstre 06 06bEMe. OCHOBHBIE CBOMCTBA OOBEMOB TEI.
Teopema 00 00BEME MNPAMOYTOIBLHOTO TapajUieJenuneaa u
cieacteusd nu3 He€. OOBbEM nuMaMHIpa, KoHyca. O0BEM IIapa u
TJI01Iab ChEpPHI.

[Tomo6uble Tena B mpocTpaHcTBe. COOTHOLIEHUS MEXITY
TJIOMIA IIMU TTIOBEPXHOCTEN, 00bEMaMH MTOJOOHBIX TEJl.

CeueHus nuiuHApa (MapauieIbHO U TMEPHEHIUKYISIPHO
ocH), ceueHus KoHyca (mapajieIbHOe OCHOBAaHUIO U IPOXOJIsIee
yepe3 BEPIINHY), CEUeHHUs 11apa.

CemuHaps!:
1. Tena BpalieHusi U UX JIEMEHTHI.
2. Ilnomanu NOBepXHOCTH U 0OBEMBI TEJ BPAIICHHUS.
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IIpakTnyeckne 3aHATHSA:

3.KomOunanus ten BpamieHusi. CedeHus Tei BpalieHusl.
4.3amaun Ha BBIYMCIICHHE TUIONIA/EH MOBEPXHOCTH U 0OBEMOB
TEJ BpalleHHUS.

CamocrositesbHasi padora. CocTaBUTh KPOCCBOPA U
NMOATOTOBUTH I0KJIA/L

Pa3nen 8. KoopauHarbl 1 BeKTOPbBI

Tema 8.1
Bexkropsl B mpocTpaHCTBE.

Conep:xanue yueOHOT0 MaTepHaJia:

Bektop Ha mockoctu M B mpoctpaHcTBe CroxeHUe U
BBIYUTAHUC BCKTOPOB YMHOXEHHE BCKTOpa Ha YucCJo
Pasnoxxenue BekTOopa 1O TPEM HEKOMIUIAHAPHBIM BEKTOpaM
[IpaBuno mnapamnenenunena Pemenue 3aaad, CBSI3aHHBIX C
MPUMEHEHHUEM MIPABUII ACHCTBUI C BEKTOPAMHU.

I1P1,13

IIpakTH4yeckue 3aHATHS:
1. BekTophI B MPOCTPAHCTBE.
JIefiCcTBHS C BEKTOpaMH.

Teme 8.2
Merton KoopauHar B
MPOCTPAHCTBE.

Conep:xxaHnue yueOHOT0 MaTepHaJia:

[IpsamoyronbHas cucrema KOOpAMHAT
B IIPOCTPAHCTBE.

Koopauuater  Bektopa.  Ilpocrteiimime  3agaun B
KOOpJIMHATAX.

Yron wmexny Bekropamu. CkalsipHOE NPOU3BEICHHE
BEKTOPOB.

Brrunciienne yrioB MexIy NpPSIMbIMH M IUIOCKOCTSIMH.
KoopanHaTHO-BEKTOPHBIN METO/I MPU PEIICHUH T€OMETPUUYECKUX
3a/1a4.

TP1,13

IIpakTHyeckue 3aHATHA:
1.KoopauHatsl TOYKU ¥ KOOPJIMHATHI BEKTOPA.
2.CkansipHO€ POU3BEICHUE BEKTOPOB.
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Tema 8.3
JIBrKEHUs.

Conep:kaHue y4eOHOT0 MaTepuaJia

CumMeTpus B IPOCTPAHCTBE: CUMMETPHUSI OTHOCUTEIBHO
TOYKH, MIPSIMOM, TIIOCKOCTH.

JJIEMEHTEI CUMMCTPUU B IIUpaMUax, HapaJuICICIuIicaax,
MPABHJIbHBIX MHOTOTPAaHHUKAX.

I1P1,11,14

I[IpakTuyeckne 3aHATHSA:
1. JIBmxeHus B IPOCTPAHCTRBE.
Cummetpus B OMOJIOTUH U MEJTULIUHE.

Paznen 9. Tpuronomerpus

12

Tema 9.1
Tpuronomerpuyeckue

GbyHKIHH.

Conep:xanue yueOHOro MmaTepuasa:

CuHyc, KOCHHYC UM TaHIEHC YHCIOBOIO AapryMeHTa.
Tpuronomerpuueckas OKPYXHOCTBb, oIpeJiesIeHHe
TPUTOHOMETPUYECKMX  (YHKIUI  YHMCIOBOrO  apryMeHTa.
[Ipeobpa3oBaHye TPUTOHOMETPUUECKUX BBIPAKEHUH.

OcHoBHbIE TPUTOHOMETPUUECKHE bopmyiibl
Tpuronomerpruyeckue GyHKIMH, UX CBOMCTBA U rpaUKH.

I1P1,3,5

Cemunap:
1.OnemeHTs! TpUroHOMeTpUU. PanianHbIil METO1 U3MEpEHUs
yriaoB. 3HaKU CHHYCA, KOCUHYCa U TAaHTEeHCa

IIpakTHyeckne 3aHATHA:

2. ®opMyIIBI TPUTOHOMETPHH.

BeinonHeHne Tox/1eCTBEHHBIX TPeoOpa3oBaHMi
TPUTOHOMETPUUECKUX (PYHKIIMH.

3. I'padmku TpUTOHOMETPUYECKUX (DYHKITHIA.

Tema 9.2
TpuronomeTpuyeckue
YpaBHEHHUS U HEPaBEHCTRBA.

Copaepxxanue y4eOHOro MmarepuaJia:

ApKCHHYC, apKKOCUHYC, apKTaHI€HC YHCJIOBOI0 apryMeHTa.
Tpuronomerpuueckue YpaBHEHUS. Onnopoanbie
TPUTOHOMETPUYECKME  ypaBHEHus. PemeHne  mpocTermmx
TPUTOHOMETPUYECKUX HepaBeHCTB. [Ipocreimme  cucTemsl
TPUTOHOMETPUYECKUX YPABHEHUI.

IP 1,3,5
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IIpakTHYeckue 3aHATHSA:

1.YpaBuenus cos x=a.YpaBHEHHS sin Xx=a.YpaBHeHuUs tg X=a.
2. OCHOBHBIE CITIOCOOBI PELIEHUS] TPUTOHOMETPUUECKHUX
YpaBHEHUH.

3. CucreMbl TPUTOHOMETPUUYECKUX YPABHEHUH.
TpuronomeTpuyeckue HEpaBEHCTBA.

Pa3nen 10. IlponsBoanas.

Tema 10.1 Conep:xxanue yueOHOT0 MaTepHaJia: ImpP 1,45
IIpousBoaHas u ee HenpepsiBable pyHKIMHU. METOA MHTEPBAJIOB ISl pEILICHHS
TEOMETPUYECKHUNA CMBICIL. HEPaBEHCTB.
[IpousBoaHas GyHKIMH.
I'eomerprueckuii 1 (QU3NYECKHIA CMBICT TPOU3BOTHOM.
[Tpon3BoiHBIE 37IEMEHTAPHBIX (DYHKIIHIA.
DopMyibl HaX0XICHUS IIPOU3BOHOM CYMMBI,
IPOM3BEACHUS M YACTHOTO (DYHKIIMH.
IIpakTHyeckne 3aHATHA:
1.  IIpousBonHas creneHHoll pyHkuuu. [IpaBuia
muddepenurpoBanus. [Ipon3BoiHbIE HEKOTOPBIX JIEMEHTAPHBIX
GbyHKIM.
2.  T'eomerpuyeckuil M (U3NUYECKUN CMBICI IPOU3BOIHOM.
Conep:xxanue yueOHOT0 MaTepuaJia I1P1,4,5

Tema 10.2
IIpuMeHeHne npou3BOAHON

[IpuMeHeHne NMPOU3BOAHON K HCCIENOBAHUIO (DYHKIIHIMA
Ha MOHOTOHHOCTbH U 3KCTpeMyMbl. HaxoxaeHune Hanbobiiero u
HaMMEHBIIETO 3HAaYeHUs! PYHKIIUU Ha OTpE3KeE.

[Tpumenenue MIPOU3BOIHOMN IS HaXO0XKICHUS
HaWJIy4dlIero PEeIIeHHs B IPUKIAJHbIX 3a1a4ax, A OIPeaeIeHUs
CKOPOCTH Tpoliecca, 3aJaHHOro (opMyIioil win rpadukom.
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IIpakTnyeckne 3aHATHSA:

1.Bo3pactanue u yObiBaHue GyHKIUU. DKCTPEMYMBI (DyHKIIHH.
2.IlpumeHeHne  TPOM3BOMHOM K TIOCTPOCHHIO TI'padUKOB
¢ynkuunii. HanGonpee n HanmeHblee 3Ha4eHue PyHKIUU

Pa3nen 11.MuTerpan 2
Tema 11.1 Conep:xanue yueOHOT0 MaTepHaJia: I1P1.,4
[TepBooOpasnas u [lepBoobOpaznas. Tabmuma nepBooOpaszHbiXx. HMHTerpan, ero
VHTETpall. reoMeTpuyYecKuil U pu3nyeckuil cMbici Bolunciienne uHTerpaia

o ¢popmyne Herorona—JleliOnuna.
I[IpakTUyeckne 3aHATHSA:
1.ITpaBuna HaxoxaeHus: nepBooOpasubix. [nomane 2
KPUBOJIMHEHHOM TpaIllelluy U UHTETpal.
Pasznea 12. MHoOKecTBA U JIOTHKA 6
Conep:xanue yueOHOro MaTepuaJia I1P1,6,14
Tema 12.1 MHoOkecTBO, oOIepaluu HaJ MHOXECTBaMH. JlnarpaMmbl
MHoO)ecTBa U JIOTHKa Ditnepa—BenHa.
[IpumeHeHne TEOPETUKO-MHOKECTBEHHOTO —ammapaTa JUist
ONMCaHUs peajJbHbIX MPOLECCOB U SBJICHUMN, IPU PEUICHUU 3a7a4
U3 IPYyTUX y4eOHBIX MPEAMETOB.
Omnpenenenue, Teopema, CIeICTBUE, 10Ka3aTEIbCTBO.
Cemunap:
1. DneMeHTHI TeOpUH MHOXKECTB M MAaTEMATHIECKON JIOTHKH. 2
IIpakTHYeckne 3aHATHSA:
2. 3agaud TEOpUU MHOXKECTB W MaTeMaTHYEeCKOM 4
JIOTHKH.
3. DeMeHTbl MaTEMaTUYECKOW JJOTUKU B MEJIULIMHE
Pa3nen 13. BepoSiTHOCTb M CTATHCTHKA. 14
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Tema 13.1
Kombunaropuka u teopus
BEPOSATHOCTEM.

Copaepxxanue y4eOHOro MmaTepuaJia:

VYcnoBHas BEpOSITHOCTh. Y MHOXKEHUE BEPOSITHOCTEN.

JlepeBo cny4ailHOTO SKCIIEpPUMEHTA.

®opmyna moysHoN BeposTHOCTU. HeszaBucuMble COOBITHS.
Kom0uHaTtopHoe npaBuiio yMHOKEHUS.

IlepectanoBkn u  ¢aktopuan. Ywucio  coyeTaHUH.
Tpeyronbnuk Ilackans.

®opmyna 6unoma HerotoHa. CiydaifHbIe 3KCIIEPUMEHTHI
(OIBITHI) U CiTy4aliHbIE COOBITHS.

DnemMeHTapHbIe COOBITHS (MCXOIbI).

BepositHocTh ciydaitHoro coObiTusi. Ban3ocTs 4acToTHI U
BEPOATHOCTH COOBITHIA.

CrnydaiiHble OTBITHI C PABHOBO3MOXXHBIMH 3JIEMEHTAPHBIMHU
COOBITUSIMH.

BeposTHOCTH COOBITHH B OIBITaX C paBHOBO3MOKHBIMU
3JIEMEHTaAPHBIMU COOBITUSMHU.

Omneparuu HaJ COOBITUSAMU: TIEpeceUeHUE, 00bEIUHEHHE,

MIPOTUBOMOIOKHBIE COOBITHS.

Juarpammsl Diinepa. @opMyiia CI0KEHHsI BEPOSITHOCTEN.

ITP 1,8

CemuHapsI:

1.OnemeHTapHbIe KOMOMHATOPHBIE 334a4H.
2.ITepecranoBku. Pasmemnienus. Couetanus.
3.CobbITHs. BeposTHOCTH COOBITHS.

IIpakTuyeckune 3aHATHSA:
4 KomOMHATOpHBIE 3a7a41. 3a/1a41 TEOPUH BEPOSTHOCTEH.
bunom HerotoHa.

Tema 13.2
CraTuctika

Conep:xanue yueOHOro matepuasa:

[IpencraBieHne MaHHBIX C IMOMOMIBIO TAOIHIl U TUATPAMM.
Cpennee  apudmeTHdeckoe, MeAMaHa,  HAWOOJbIIee U
HaVMEHbIIIEe 3HAYCHHS, pa3Max, JIUCHEepCHs M CTaHIapTHOE
OTKJIOHEHHUE YHCIIOBBIX HAOOPOB.

bunapHbii ciiydallHbIII ONBIT (WUCIHBITAHHE), YCHEX U
Heynaya. HesaBucumele ucnbitanus. Cepusi HE3aBUCHMBIX

TP1,6,7,8,14
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WCIBITAaHUH J10 IIEPBOTO yCIEXa.

Cepus He3aBUCHMBIX HcnblTaHuil beprymnu. Ciydaiinas
BEJINYMHA. Pacnpenenenue BEPOSATHOCTEH. Huarpamma
pacupenenenusd. Ilpumepsl pacnpeneneHuil, B TOM 4HCIE,
reoMeTpuuecKkoe U OMHOMHalbHOE. UHUCIIOBBIE XapaKTEPUCTUKU
CIIy4aHbIX BEJIMYMH: MaT€MaTU4YECKOE OKHUJAHHUE, TUCIEPCUS U
CTaHIapTHOE OTKJIOHCHHE. ITpumepsl IIPUMEHEHHUS
MaTEMaTUYECKOT0 OXKUIAHMS, B TOM 4YHUCIE B 3aJadax U3
IIOBCEHEBHOM JKM3HU. Martemartuyeckoe OXHJIaHHe OMHAPHOMN
CIIy4yallHOM BeJIIMYMHBI. MareMaTnyeckoe OKHUJAHUE CYMMBbI
CIIy4alHBIX BEJIMYMH. MaTeMaTHUeCKOEe OKUAAHUE U JUCIIEPCUs
reOMETPUYECKOTO u OMHOMHAIBHOTO pacrpeeneHuil.
3akoH OOJIBIIMX YHCEl M €ro pojib B HayKe, NPUPOJE U
oOuiectBe. BpiOopouHblii  MeTon ucciaenoBaHuil. IIpumepsl
HENPEPBIBHBIX CIIydallHbIX BenudMH. [loHsATHE O IIOTHOCTH
pacnpenenenus. 3aaadu, IpUBOAIINE K HOPMAIbHOMY
pactpenenenuto. [loHATHE 0 HOPMAIBHOM PaCIpPENIEICHNH.

Cemunap
1.Cratuctrka B MeIUIINHE

2
IMpakTHyeckue 3aHATHS:
2. CrnyuaitHble BenUuuHbL. LleHTpanbHble TEHAEHIIMH U MEpbI 2
pasbpoca. IIpencraBnenue u 00paboTKa  YHCIIOBBIX
JAHHBIX B CECTPUHCKOM JIeJIe
3.UroroBoe 3aHsTHE 2
Bcero: 162

30




2.3. TemaTtuueckoe miianupoBanue yueonoro npeamera OYIL. 03 MATEMATHUKA

Ne n/m HaumeHoBaHue pa3iejioB U TeM Peasiu3anmu BoCIUTATEIBLHOTO MOTEHIINAJIA 3aAHATHIA KoanyecTBo
4YacoB Ha
Buasbi u ¢gopmbl 1esITeILHOCTH Koabl IMYHOCTHBIX 1 OCBOCHIE
MeTanpeaMeTHbIX pasena
pe3yJ1bTaToB (TeMbI)
(opmupoBanuio
KOTOPBIX CNIOCOOCTBYET
3J1eMEeHT MPOrpaMMbl
1. Pasnen 1. Unciia v BEIYUCICHUS 20

Tema 1.1
MaremMaTtuka B COBPEMEHHOM
o0lecTBe.

Tema 1. 2
Yucia ¥ BEIYUCIIEHUS

[lpuBneyeHne BHUMaHUS  OOydarOmuxcs K
[IEHHOCTHOMY acCHEKTy H3y4aeMbIX Ha Y4eOHOM
3aHATHUU SIBJICHUH, OpraHu3anys HX pabdoThl ¢
MOJy4aeMOi Ha 3aHATUU COIMAJIBHO 3HAYMMOU
uHpopManrel — MHUIIMMPOBAHUE €€ 00CYKICHHUS,
BBICKA3bIBaHUSI OOYYAIONIUMICS CBOETO MHEHUS
o ee TMOBOAY, BBIPAOOTKM CBOErO0 K HeH
OTHOIIEHWSI TPUMEHEHHE Ha Y4eOHOM 3aHITHU
MHTEPAKTUBHBIX POPM pabOThI ¢ 00YyYaIOIIMMHUCH:
WHTEJUICKTYaJbHBIX ~ WUTP,  CTUMYJIHPYIOLIHX
MO3HABATENbHYI0  MOTHBAIMIO  O0YYaroIIUXcs;
IMCKYCCHH, KOTOphIe JAlOT  OOydYarouIruMcs
BO3MOXHOCTh  NPHOOPECTH  OMBIT  BEACHUSA
KOHCTPYKTUBHOTO JTHAJIOTa; TPYIIOBOH pabOTHI
wii  paboTbl B  mapax, KOTOpblE  ydar
0o0ydJaronmxcs KOMaHJIHOU pabore Hu
B3aUMOJICHCTBHIO C IPYTUMHU O0yYarOIIUMHUCS.

JIP1,6,7,8,32,34
YVJ]i4,5,26,28,31,33,34
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Pa3nes 2. YpaBHeHus1 M HepaBeHCTBA.

16

Tema 2.1
YpaBHEHHUs U HEPABEHCTBA

NuunmupoBanue n MO/IJIePIKKa
UCCIICIOBATEIILCKON IeATEILHOCTH 00yUYarONIUXCS
B paMKax peaju3aliid UMH HHIUBUAYAIbHBIX W
TPYIIIOBBIX HCCIEAOBATEIILCKUX IPOEKTOB, YTO

JIP8,32,33,34
YVi[14,23,30,31,39,42

JacT 0O0ydYaroUIMMCcs BO3MOXKHOCTH TPHOOPECTH
HaBBIK CaMOCTOSITENILHOTO peleHus
TEOPETHUYECKOU po0JieMbl, HaBBIK
IeHEepUpOBaHUS U O(OpPMIIEHHUS COOCTBEHHBIX
I/IIIeﬁ, HAaBbIK YBAKXHUTCJIBHOI'O OTHOLICHHA K
qy)KUM UesIM, o(pOpMIIEHHBIM B paboTax ApPYrux
HCCIIeN0BaTeNeH, HaBBIK yOIMYHOTO
BBICTYIIJICHUS nepesn ayJAUTOpUEH,
apryMEHTUPOBAHUS U OTCTAMBAHUS CBOECU TOUKHU
3pEHUSL.

Paznen 3. ®yHkuuu u rpadpukm.

Tema 3.1
OyHKIMH U TpapUKH.

ITpumenenne Ha yueOHOM 3aHATHH
MHTEPAKTUBHBIX (POPM pabOThl ¢ 00YyUaIOIIMMUCS:
UHTEJJIEKTYaJIbHBIX ~ WUIP, CTUMYJIMPYIOIIHNX
MO3HABATEIBHYI0  MOTHUBALMIO  O0YyYaroIUXcs;
JUCKYCCHM, KOTOpble JaloT  0O0ydarouuMcs
BO3MOXXHOCTb ~ NPUOOPECTH  ONBIT  BEJACHUS
KOHCTPYKTUBHOTO JHAaJiora; TPYNIOBOW pabOThI
wid  paboThl B Mapax, KOTOpble  y4aT

JIP6,20,21
YV]3,21,30,33,34,46,47

00yyaromuxcs KOMaHIHOU pabote "
B3aWMOJICHCTBHIO C IPYTHMH 00y4JarOIIIUMUCS.

Pa3nen 4 Jlorapugmsl.

22
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Tema 4.1
Jlorapudmel 1 UX CBOKCTBA.

Opranmzanus medcTBa MOTHBHUPOBAHHBIX U
SPYIUPOBAHHBIX  OOyJamImuxcs  Hajg X

JIP6,32,33,34
YV][3,4,533,34,46,47,48

Tema 4.2
Pemenue norapudmuyeckux
yYpaBHEHUI U HEPABEHCTB.

HEYCIICBAOIIUMH  OJIHOKJIACCHHUKAMHM, JIAIOIIEeTO
00ydJaromuMcs COLMAIBHO  3HAYUMBIM  OTBIT
COTpPYJHMYECTBA WM  B3aUMHOW  TIOMOIIH;
opranuzaiusi 1medcTBa MOTUBUPOBAHHBIX H
OPYIUPOBAHHBIX  OOyYamIUXcs  HaL  HUX
HEYCIEBAIOIUMHI  OJHOKJIACCHUKAMHM, JIAIOIIETO
Oo0y4aromuMcsl  COI[MAIbHO ~ 3HAYMMBIH  OTIBIT
COTPYAHUYECTBA u B3aUMHOM [IOMOLLIH;

pUMEHEHHE Ha y4eOHOM 3aHATHU
MHTEPAKTHBHBIX (POPM pabOTHI ¢ 00YJAIOIMMHUCS:
UHTEIUICKTYaJIbHBIX ~ WIP,  CTUMYJIHMPYIOIIUX

[IO3HABATEJIbHYI0  MOTHUBALMI0  OOYy4aroUIUXCs;
JUCKYCCHM, KOTOpble Jal0T  O00yYarolumcs
BO3MOXXHOCTb ~ IPUOOPECTH  ONBIT  BEACHMUS
KOHCTPYKTUBHOT'O JIMAJIOra; TPYIIOBOM pPabOTHI
wii  paboThl B  mapax, KOTOpble  ydar
o0yyaromuxcst KOMaHAHOW paboTe u
B3aMMOJICHCTBHIO C IPYTMMHU 00YJarOIIUMHUCSL.

Paspnen S. [Ipsimble U IIIOCKOCTH BIPOCTPAHCTBE

20
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Tema 5.1

[TapannensHOCTh IPSIMBIX U
IUIOCKOCTEHA.

Tema 5.2

[lepneHUKyYISIPHOCTD MPSMBIX U
IUIOCKOCTEH

Opranm3anus medcTBA MOTHBHPOBAHHBIX U
SPYAUPOBAHHBIX o0yJaronmxcs Hax 1504
HEYCIICBAOIIUMHI  OJIHOKJIACCHHUKAMHM, JIAIOIIETO
00ydJaromuMcs  COLMAIBHO 3HAYUMBIM  OTIBIT
COTpPYJHMYECTBA WM  B3aUMHOW  TIOMOIIH;

MIPUMEHEHUE Ha yaeOHOM 3aHITHH
WHTEPAKTUBHBIX (POpM pabOThI C 00YIAIOIITUMUCS :
WHTEIJICKTYalbHBIX WD, CTUMYJTHPYIOIIHX

[IO3HABATEIbHYI0  MOTHBALMIO  O0y4aroIuXcs;
JUCKYCCHM, KOTOpble JalT  00y4aroluMmcs
BO3MOXHOCTb ~ NPHOOPECTH  OMBIT  BEJCHHUS
KOHCTPYKTUBHOTO JHajiora; rpyHnoBOi paboThl
wii  paboTbl B  mapax, KOTOpble  y4aT
o0y4aromuxcs KOMaHTHON pabote "
B3aUMOJICHICTBUIO C JPYTUMH OOYYarOLUIMMUCS;
opranuzaiusi 1medcTBa MOTHBUPOBAHHBIX H
SPYIUpPOBAaHHBIX  OOydalomuxcs  HaJg  HUX
HEYCIEBAIOIUMHI  OJHOKJIACCHUKAMHM, JIAIOLIEro
00yYaromuMCsl COLIMAIBHO 3HAYUMBIH OMBIT
COTPYIHMYECTBA U B3aHMHOM IIOMOILH.

JIP8,16,17
YV2,5,33,34,39,42

Pa3nes 6. MHOrorpaHHHUKH.

12
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Tema 6.1

MHOrorpaHHuKH.

Tewma 6.2

[Tnomiaau moBepxXHOCTU U 00BEMBI
MHOTOTPaHHUKOB.

[Tpumenenue Ha y4eOHOM 3aHATHN
MHTEPAKTHUBHBIX (POPM pabOTHI ¢ 00YJaIOLIIMHUCS:
UHTCIUICKTYaIbHBIX ~ UTP,  CTUMYJIHPYIOIIUX

MO3HABATEIIBHYI0  MOTHUBAIUIO  OOYYarOIIMXCS;
JIUCKYCCHI, KOTOpBbIC JAalOT  OOYyYaroIuMcs
BO3MOXXHOCTh ~ NPHOOPECTH  OMBIT  BEACHUSA
KOHCTPYKTUBHOTO JHAJIOTa; TPYIIIOBOM PabOThI
Wi paboTel B  Tapax, KOTOpbIE  ydar
0o0y4aromuxcs KOMAaHIIHOM! pabore u
B3aHMOJICHCTBUIO C APYTMMH  OOYYarOIINMHUCH,
opraHu3anus mepcTBa MOTHBHUPOBAHHBIX H
SPYAUPOBAHHBIX 00y4JarOIUXCs HaJ ux
HEYCIICBAOIIUMH  OJIHOKJIACCHUKAMHM, JIAIOIIETO
00yJaronmMcs COIMAIIbHO 3HAYUMBIN OTIBIT
COTPYIHUYECTBA U B3AUMHOMN MTOMOIIIH.

JIP6,23,24,25,26
YVi1,23,4,12,33,34,39

Pa3nen 7 Tena Bpamenust

Tema 7.1
Tena Bpamenus

ITpumenenne Ha yueOHOM 3aHATHH
MHTEPAKTUBHBIX (POpM pabOThl ¢ 00yUaIOIIUMUCS:
UHTEJJIEKTYaJIbHBIX WP, CTUMYJIMPYIOIIHNX

MO3HABATEIbHYI0O MOTHBALMIO  OOYYaIOMINXCS;
JTUCKYCCHM, KOTOpble JaloT  oOydaroumMmcs
BO3MOXXHOCTh ~ NPHOOPECTH  OMBIT  BEACHUS
KOHCTPYKTUBHOTO JIHAJIora; TPYHIOBOH paboOThI
Wwim  paboTel B  Mapax, KOTOpBIE  ydYar
o0yyaromuxcst KOMaHHON pabote u
B3aHMOJICHCTBUIO C APYTHMH OOyYaroLIMMuCs,
opranuzanus medcTBa MOTHUBHPOBAHHBIX H
DPYIUPOBAHHBIX  OOyJaOmuUXcs  Hajg — HX
HEYCHEBAIOIMMHI  OJJHOKJIACCHUKAMH, JIAIOLIETO

JIP6,8,16,17
VVIi3,8,9,33,34,46,4748

00yJaromuMcss  COIMAIbHO  3HAYUMBIA  OTBIT
COTPYIHUYECTBA U B3aMMHOM ITOMOLIY.

35




Tema 9.2
Tpuronomerpudeckue ypaBHEHHS U
HEPaBCHCTBA

HEYCIEBAIIIUMU  OJIHOKJIACCHUKAMHM, JAIOIIEeTOo
00yJaronMcss  COIMATIbHO  3HAYMMBIA  OTIBIT
COTpYIHUYECTBA 51 B3aHMMHOM IIOMOIIIH,
opraHuszanus mepcTBa MOTHUBHUPOBAHHBIX H
SPYAUPOBAHHBIX oOyJaronuxcs Hamg uX
HEYCITeBAOIIUMHU OJTHOKJIACCHUKAMH, JArOIIEeTOo
00ydJaromuMcsl  COIMATbHO  3HAYMMBIH  OMBIT
COTPYJHUYECTBA U B3AMMHOHN TTOMOIIIH.

Paznen 8. KoopauHaTsl 1 BEKTOPBI 8
Tema 8.1 Opraamzanus medcTBa MOTUBUPOBAaHHBIX W | JIP1,6,16,17,18
BexkTopsl B mpocTpaHCTBE. PYAUPOBAHHBIX 00y4JarImuXxCcst HaJ ux | YVI3,4333,34,42,47,48
Teme 8.2 HEYCIICBAOIIUMH  OJIHOKJIACCHUKAMHM, JIAIOIIETO
MeTo KOOpAMHAT B IPOCTPAHCTBE. 00y4yaromuMcsi  COIMAIbHO  3HAYUMBIA  OIIBIT
Tema 8.3 COTPYAHHMYECTBA WM  B3aUMHOHW  ITOMOIIIH;
JIBYOKEHMSL. MHUIUMPOBAHHE u MOJIEPIKKA

UCCIIEIOBATEIILCKOW JCATEIIBHOCTH 00YJarOIIUXCs

B paMKax peajlu3alid UMH WHIWBUAYAIBHBIX W

TPYIIIOBBIX HCCIEAOBATEILCKUX MPOCKTOB, YTO

JacT O0OydYaroUIMMCsS BO3MOXXHOCTh TPHOOPECTH

HaBBIK CaMOCTOSITEIILHOTO pelieHus

TEOPETHUYECKOU po0JieMsl, HaBBIK

TCHEpUpPOBaHUS W O(GOpPMIICHHS COOCTBEHHBIX

ulel, HaBBIK YBaKUTEIHLHOTO OTHOWICHHS K

qy)KUM UesIM, o(pOpMIIEHHBIM B paboTax APYrux

HCCIIeIoBaTeIIeH, HaBLIK MyOJIMYHOTO

BBICTYIIJICHUS nepen ayAUTOpHUEH,

apryMEHTHPOBAHUSI W OTCTaWBAHUSI CBOCW TOUYKHU

3pEHMUSL.
Pa3nen 9. Tpuronomerpust 12
Tema 9.1 Opranmzanus medcTBa MOTUBUPOBaHHbIX W | JIP6,32,33,34
Tpuronomerpuueckue QyHKIHH. OPYIUpPOBAaHHBIX  oOywaromuxcs  Hany  ux | YV/[2,3,4,23,33,39
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10.

Paznen 10. IlpousBoanas.

Tema 10.1

[IpousBogHas U €€ TeOMETPUIECKUI
CMBICII.

Tema 10.2

IIpuMeHeHne MpoU3BOAHOU

[Ipumenenue Ha yueOHOM 3aHATUU
MHTEPAKTUBHBIX (POPM pabOTHI ¢ 00YJAIOIIMMHUCH:
UHTEJJICKTYadbHBIX  HUIP, CTUMYJIHPYIOIIHNX
MO3HABATEIbHYI0  MOTHBAIMIO  O0yYaroIIUXCs;
JTUCKYCCHM, KOTOpbIe JAal0T  O0yYaroluMcs
BO3MOXXHOCTh ~ NPHOOPECTH  OMBIT  BEJACHUSA
KOHCTPYKTUBHOTO JHAliora; TPYHNHOBONH paboThI
wii  paboTel B mapax, KOTOpbIE  yd4aT
o0y4aromuxcs KOMAaHIIHOH pabore u
B3aHMOJICHCTBUIO C JAPYTUMH  OOyYarolHMuUCS,
opranuzanus mepcTBa MOTHBUPOBAHHBIX H
OPYIUPOBAaHHBIX  OOyJalmuxcs  Hag — UX
HEYCIEeBAIOIIUMHU OJIHOKIACCHUKAMH, JAIOIIEero
0o0ydJarommMcs COLUMUAIBHO 3HAYUMBIA  OMBIT
COTPYAHMYECTBA M B3aMMHOM MOMOIIHU

JIP6,32,33,34
YVIi3,39,42,46,47,48

11.

Pa3znen 11.Unrerpan

Tema 11.1
[TepBooOpazHas u UHTErpas.

[Tpumenenne Ha y4eOHOM 3aHSATHH
MHTEPaKTUBHBIX (POpPM paboThl ¢ 00yUYaIOIIMMUCS:
WHTEJUIEKTYaJbHBIX ~ UTP,  CTUMYJIHPYIOLINX
MIO3HABATENbHYI0  MOTHBAIMIO  O0yYaroIuXcs;
IUCKYCCHH, KOTOphIE JalOT  O0YYaroIuMCs
BO3MOXHOCTh ~ NPHOOPECTH  OMBIT  BEJCHUSA
KOHCTPYKTUBHOTO JTHAJIOTa; TPYIOBONH PaOOTHI
Wi paboThl B Mapax, KOTOpbIE ydar
00ydJaronuxcs KOMaHIHOU pabore Hu
B3aMMOJICHCTBHIO C IPYTUMH 00yYarOIUMHUCS.

JIP6,32,33,34
VV][3,5,20,23,46,47,48

12.

Paszaea 12. MHoKecTBa U JIOTHKA
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Tema 12.1
MHuoecTBa U JIOTUKaA

[IpuBneyenne BHUMaHus  oOyyarouMxcs K
[IEHHOCTHOMY AacCIeKTy H3y4aeMblX Ha ydeOHOM
3aHATUU SIBICHUM, OpraHu3anmusi MX paldoThl C
MOJy4aeMOM Ha 3aHATUM COLMAJIBHO 3HAYMMOM
uH(popMaliel — THUIIMUPOBAHHUE €€ 00CYKICHUS,
BBICKA3bIBaHUSI OOYYAIOIIMMUCS CBOETO MHEHHUS
0 €€ IOBOJY, BHIPAOOTKHM CBOErO0 K HeH
OTHOLIEHHUS

NpHUBJIICYCHHE  BHUMaHUSA  oOydaromuxcs K
[IEHHOCTHOMY AaCHEeKTy HM3y4aeMblX Ha y4yeOHOM
3aHATUU SIBICHUM, OpraHu3amusi HX paldoThl C
MOJy4aeMOM Ha 3aHATUM COLMAJIBbHO 3HAYMMOM
uH(popMaliel — THUIIMUPOBAHKUE €€ 00CYKICHUS,
BBICKA3bIBAaHUSI OOYYaAIOIIMMUCS CBOETO0 MHEHHS
0 €€ TOBOJYy, BHIPAOOTKHM CBOErO0 K HeH
OTHOLIEHUS

JIP1,8,9,32,33,34

YVI1,2,4,20,21,46,47,48,
55

13.

Pa3nen 13. BepoSITHOCTh M CTATHCTHKA.

14

Tema 13.1
Komb6unaropuka u reopus
BEPOSITHOCTEM.

Tema 13.2

Crarucruka

[TpuBneuenne BHUMaHUS  OOyyaroImMXCS K
OCHHOCTHOMY AaCICKTYy H3YYaCMLIX Ha yqe6HOM
3aHATUM SIBJICHUH, OpraHu3aunus HX paboThl ¢
MOJTy4aeMOi Ha 3aHATUU COIMAJIBHO 3HAYMMOU
uHpopManrel — MHUIIMMPOBAHUE ee 00CYKICHHUS,
BBbICKA3bIBaAHUA 06y‘-IaIOHII/IMI/I05[ CBOC€Ir0 MHCHUA
o ee TMOBOAY, BBIPAOOTKM CBOErO0 K HeEH
OTHOIICHUA

MHUIIUMPOBAHHE u MOJIEPIKKa
MCCIIEJOBATEIbCKOM JEATEIbHOCTH 00YJaOIINXCS
B paMKax peajiu3allid UMM WHIWBUAYAJIbHBIX U
TPYIIIOBBIX HCCICAOBATCILCKUX IIPOCKTOB, 4YTO
JacT 0o0ydYaroUIMMcs BO3MOXKHOCTb MPUOOPECTH
HaBBIK CaMOCTOATECIIBHOT'O peIcHUsA
TEOPETUYECKON poOIIEMBI, HaBBIK

JIP1,6,7,23,25,26
VV]14,21,22,23,29,30,31,
42,46,47,48
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reHepupoBaHus # O(opMIIeHUs COOCTBEHHBIX
UJeH, HaBbIK YBAXUTEIHHOTO OTHOUIEHUS K
qyKUM HaesIM, ohOpMIICHHBIM B paboTax Ipyrux
uccienoBarenen, HaBBIK MyOIMYHOTO
BBICTYIICHUS nepen ayJIUTOPUEH,
apryMEHTHUPOBAHUS M OTCTAWBAHUS CBOEH TOYKHU
3peHusl.
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3. YCJIOBUA PEAJIMBAIIMN YYEBHOI'O TIPEJIMETA

3.1. lnsa peanuzanuu nporpammbl yaeOHoro mpeamera OY]J[ 05 MaremaTuka JOIKHBI

OBITH MIPEyCMOTPEHBI CIEAYIOIIUE CTICUATbHBIC TTOMEIIECHUS:

Kabuner «MaTemMaTHKI» OCHAIIEHHBIH 000PY0BaHUEM:

- IOCaJI0YHBIC MECTA 110 KOJIUYCCTBY 06yqa}om1/1xc>1;

- CTOJIbl YYCHHYCCKUC,

- CTYJIbS;

- yueOHasi 10cKa;

- TymMOa;

- pa6oqee MCCTO IIPCIIOAaBaTCIIA;

- KOMILJICKT HarJIsiAHbIX IIOCOOMI.

TexHuueckue cpeacrBa O6y‘IeHI/I${Z
KOMIIBIOTCP C JIMOCH3MOHHBIM ITPOrpaMMHBIM oOecreynBacM.

o0ecrieyeH TIEeYaTHBIMH W/MIM DJIEKTPOHHBIMH 00pa3oBaTeIbHBIMH ¥  WH(POPMALMOHHBIMA

3.2. UndopmarimonHoe 00ecTiCUeHHE PeaT3aliiy IPOTrPaMMBl.

Jnst peanu3anuy TporpaMMbl  OMOIHOTEUHBIH (OHI 00pa3oBaTEIbHON OpraHU3aIHH

pecypcamu.

3.2.1. OcCHOBHBIC ITEYATHBIE U AIICKTPOHHBIC U3TaHUS.

Ne

o/ ABTOpP, HAUMEHOBAHME, MECTO U31aAHUS, IO U3IAHUS

1. MaremaTuka: anrebpa ¥ Hadyajga MaTeMaTHYECKOT0 aHalIn3a, reoMeTpus. Anredpa u
Hayajia MmaTremMaruyeckoro ananu3sa. 10-11knaccel. ba3oBslii 1 yriyOsieHHbIN ypoBHU
: y4eOHUK [uist 001ieoOpa3oBatenbHbix opranusanwii / [11. A. Anumos, 10. M.
Komsrun, M. B. Tkauesa [u 1p.] ; Munucrepcto npocsenieHusiP®. - Mocksa :
[Ipocsemenue, 2021;

2. Matemaruka: anreOpa 1 Hayajla MaTEMaTUYECKOTO aHalIu3a, TEOMETPHUS.

I'eomerpust. 10-11 knaccel. ba3oBblit 1 yriryOJIeHHBIIYPOBHY : YUEOHHK JUIS
oOmeoOpa3zoBarenbHbIx opranuzanuii / JI.C. Aranacsu, B. @. byryzos, C. b.
Kanomues [u 1p.] ;

MunuctepctBo npocsenieHust PO. - Mocksa : [Ipocsemienne, 2021
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3.2.2. JIOIOJTHATEIbHBIC HCTOYHHKH

ABTOp, HAaUMMCHOBAHHE, MECTO U31aHUHA, I'OX U3TAHUA

Ne

n/n

1. [TpoekTHas AeSATEILHOCTh CTYICHTOB [0 MaTeMaTHUKe U HH(OpMATHKE : yaeOHO-
Meroandeckoe rmocodue / C. P. Myramnmumosa, I'. P. IIpozoposa, T. A. Capkucsa
[u 1p.]. - Mocksa : upekr-Menua, 2021.

2. Bynaxk, b. A. Maremarnka: cOOpHHK 3a7a4 10 YIITYOJIEHHOMY KypCy : yu4eOHO-
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DJIeKTPOHHBbIE 00pa3oBaTe/bHbIE PecypChl
Ba3bl 1aHHBIX, HHPOPMALIMOHHO-CIIPABOYHbIE U TIOUCKOBbIE CHCTEMBI:

1. DnekTpoHHas 6ubMoTeyHas cuctema JlaHp,
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4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUSA YYEBHOI'O IIPEMETA

O0BeKT KOHTPOJISI B COOTBETCTBUH C
TpedoBanusamu PI'OC COO

(I)OprI U ME€TOABbI KOHTPOJIA U OLHCHKH

IIP1 BnageHue MeTOJaMHM JIOKa3aTEJIbCTB,
QIropuTMaMu  pelIeHHs  3aJa4d;  yMEHHUe
(dbopMyIMpOBaTh OMNpEACICHUsl, AaKCHOMBI U
TEOPEMBI, MPUMEHSITh HX, MPOBOJIUTH
JIOKA3aTEIIbHBIE PACCYXKICHHUS B XOJE PELICHUS
3aj1a4

YcTHBIH onpoc; MUChbMEHHAas paboTa; OTBETHI
Ha BOIIPOCHI; TECTUPOBAHMUE.

[IP2 ymenue onepupoBaTb MOHATHIMMU:
CTEeNeHb 4YMCJIa, JorapupMm 4Yuciaa, yMEHHE
BBITIOJIHATh BBIUHCJICHUE 3HAuYEHUN u
peoOpa3oBaHusl BBIPAKEHHH CO CTENEHSMHU U
norapudmamu,  npeoOpazoBaHus  JAPOOHO-
palMOHAIBHBIX BBIPAXKCHUN

YcTHBIH onpoc; MUChbMEHHas paboTa; OTBETHI
Ha BOIIPOCHI; TECTUPOBAHMUE.

[IP3 ymeHue omnepupoBaTh IOHATHUIMU:

pairOHAJIbHBIC, HppalluOHAJIbHBIC,
IIOKa3aTCIbHBIC, CTCIICHHBIC, JIOFapI/I(bMI/I‘-IeCKI/Ie,
TPUTOHOMCETPHUYCCKHUC YpaBHCHU n

HCPABCHCTBA, UX CHUCTCMbI

[Tucemennast paboTa; BBITIOJIHEHUE
00y4JarOIIMMUCS CUCTEMBI 3a/IaHUH.

[1P4 ymeHue omnepupoBaTh HOHSATHAMHU:
byHKIHA, HenpepbIBHAS byHKIHA,
NPOM3BOHAS, TEPBOOOpa3Hasi, ONpeIeICHHBIH
MHTETpajl, YMEHHE HaXOIUTh IPOU3BOIHEIC

3JIEMEHTAPHBIX byHKUHMH, UCIIOJIB3YS
CIpaBOYHbIE  MaTepuajbl; HCCIENIOBaTh B
IIPOCTENIINX clryyasix byHKINH Ha

MOHOTOHHOCTb, ~HaxXOJIUTh HauOoOJbIINE U
HaluMEHbIINE 3HaueHuss (QYHKUUN; CTPOUTH
rpa@uKd MHOTOWIEHOB C HCIIOJIb30BaHHEM

amnmapara MaTeMaTH4eCKOro aHausa;
IIPUMEHATH MPOU3BOJHYIO IIPU PEIICHUM 3a]a4
Ha JBHKECHHUE, pewiaTtb IIPaKTUKO-

OpUEHTHPOBAaHHBIE 3a/ladyll Ha HauOOJbIINE U
HaUMEHbIINE 3HAYEHUs, Ha HAXOXXACHUE IyTH,
CKOPOCTH U YCKOPEHUS

ITucemennas pa60Ta; TCCTUPOBAHUC.

IIP5 ymenue onepupoBaTh MOHATHUAMU:

paloHagbHas byHKIHS, MoKa3arebHast
byHKIHA, CTETIEHHA byHKLu,
jorapumuyueckas byHKIMS,
TPUTOHOMETpUYEeCKHe  (QYHKIMH, OOpaTHbIC
GyHKIUM;  yMEHHe CTPOUTH rpaduxu

M3YyYEHHBIX (YHKIMH, HCHOJIB30BaTh Tpaduku
MIPU U3YYEHUHU MPOIIECCOB M 3aBUCUMOCTEH, pH
peLIeHUH 33/1a4 U3 IPYTUX y4eOHBIX MPEIMETOB
W 3a7ad U3 peaJibHOM JKHU3HM; BBIpAXKaThb
(dbopMyIaMu 3aBUCUMOCTH M@Ky BEIMYMHAMHU

YCTHBIH onpoc; mucbMeHHast padoTa;
TECTUPOBAHUE.

[IP6 ymenue pemars TEKCTOBBIE 3aJa4l
Pa3HbIX TUIOB (B TOM YHCJIE HA IPOLIEHTHI, JOJIU
YW YacTH, Ha JBIJKEHHE, pPaboOTy, CTOMMOCTb

[TuceMenHas pabota; penieHue
npodeCCHOHATLHO-OPUEHTUPOBAHHBIX 3a/1a4.
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TOBApOB M YCIIYT, HAJIOTH, 33Ja4d U3 00JacTu
yIIpaBICHUA JINYHBIMHU u CEMEUHBIMU
¢buHancamm); COCTaBJIATh BBIPAKCHMUS,
YPaBHEHUs, HEPABEHCTBA U UX CUCTEMBI 110
YCIOBUIO 3aJa4M, HCCIEI0BaTh IIOJIYyYCHHOE
pelleHre U OLIEHUBATh NPaBAON0J00HOCTh

[IP7 ymeHue onepupoBaTh MOHITUAMM:
cpenHee apudMeTHIecKoe, MeJIMaHa,
HauOoJblllee U HaMMEHbIIIee 3HAUYCHUs, pa3Max,
JUcTiepcus, CTaHJIapTHOE OTKJIOHEHHE
YUCIOBOrO  Ha0bopa;  yMEHHE  W3BJIEKaTh,
HUHTEPIPETUPOBATH uH(pOopMAaIIHIO,
Mpe/ICTAaBJICHHYIO0 B Tabnuiax, Ha auarpammax,
rpaukax, OTPa)KaloIIyl0 CBOWCTBA PEATbHBIX
MIPOLIECCOB U SIBJICHMIA; MPEJICTaBIISTh
WH(OPMAIIHIO C TOMOIIBIO TAOIHI] U TUArpaMM;
UCCIIEeIOBaTh CTATUCTUYECKHE [aHHBIE, B TOM
YHUCJIe C IPUMEHEHUEM TpadUuecKuX METO/I0B U
AJIEKTPOHHBIX CPEJICTB;

TectupoBanue; pemnienre npoheccuoHaIbHO-
OPUEHTHUPOBAHHBIX 3a7a4.

[IP8 ymeHue omnepupoBaTh NOHATHUIMHU:
cllyyailHbIIi ONBIT M clyd4aiiHoe CcOObITHE,
BEPOATHOCTh CIyYallHOTO COOBITUSI; YMEHHE
BBIUHCIATh BEPOSATHOCTH C MCIIOJIB30BAaHUEM
rpadM4ecKuX METOJOB; HPUMEHSTH (POPMYIIBI
CIIOXKEHMsIT W YMHOXXEHHS  BEPOSATHOCTEH,
KoMOMWHATOpHBIE (akTel W (GOPMYJIBI  IPH
pelleHnn  3a7ad; OLIEHUBATh BEPOATHOCTH
peanbHbIX COOBITHI; 3HAKOMCTBO co
CIIy4alilHBIMHM BEJIMYMHAMM; YMEHHUE MPUBOJIUTH
MIpUMEpPHI MPOSIBICHUSI 3aKOHA OOJIBIINX YHCET B
MIPUPOJHBIX U OOLIECTBEHHBIX SIBICHUSX;

TeCTI/IpOBaHI/Ie; INUCbMCHHAasA pa60Ta.

[IP9 ymenue omnepupoBaTh MOHATHUIMHU:
TOYKa, IpsMas, IIJIOCKOCTb, IIPOCTPAHCTBO,
JNBYTPAaHHBIN YIOJ, CKPELUIMBAIOIIMECS IPSIMBIE,
[apajuIeIbHOCTh U IEpPHEeHIUKYISAPHOCTD
MPSAMBIX M IUIOCKOCTEW, YrOJl MEXIY NPSIMbIMH,
yroa MEXAy IpsMOM M IUIOCKOCTBIO, YIoJl
MEXy IUIOCKOCTSIMH, PACCTOSIHUE OT TOYKH J0
IJIOCKOCTH, PACCTOSHHME MEXAY IPAMBIMH,
paccTositHue MEXKIy IUIOCKOCTSMH; yMEHHE
HCIIOJIB30BaTh IIPU PEIICHUM 3aa4 U3y4CHHbIE
(GakTbl U TEOpEMBbl MJIAHUMETPUHU; YMEHUE
OLIEHUBATh pa3Mepbl OOBEKTOB OKPYKAIOIIEro
MHpA;

VY CTHBIN OITPOC; TECTUPOBAHUE.

[IP10 ymenue omepupoBaTh NMOHATHAIMM:
MHOTOTPaHHHUK, CEYEHHE MHOIOrpaHHUKa, KyO,
napajiesienunesi, mpusMa, nupamuza, Gurypa u
MOBEPXHOCTh BpallleHus, [IINHAP, KOHYC, 1Iap,
cdepa, ceueHus: pUrypsl BpalleHUs, MIOCKOCTb,
Kacaromasics  cdepbl, IMWIMHApPA, KOHYcCa,
IUIOIIAJb MOBEPXHOCTU MHUPAMU[BI, TPU3MBI,

TectupoBanue; nenoBas urpa ass
peanu3anuu npohecCuoHAIbHO-
OpHEHTUPOBAHHBIX 3a7a4.
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KOHyca, UWIMHIApa, IUIomanab cdepbl, o0beM
KyOa, OpSAMOYIOJIBHOTO  Hapajeienurnena,
MUPaMUIbI, TPU3MBL, HWIMHIPA, KOHYCA, IIapa;
yMEHHE  M300pakaTb  MHOTOTPAHHUKU U
MOBEPXHOCTHU BpAILEHUS, UX CEUYEHUS OT PYKH, C
IIOMOILBIO  YEPTEXKHBIX  MHCTPYMEHTOB U
AJIEKTPOHHBIX CPEICTB; YMEHHUE PacllO3HAaBATh
CUMMETPUIO B IIPOCTPAHCTBE;  yMEHHUE
pacro3HaBaTh MPABUIbHBIE MHOTOTPAaHHUKHY;

[IP11 ymenue omepupoBaTh MOHATUAMU: | Y CTHBIN OIIPOC;

JBHKEHHE B MPOCTPAHCTBE, MOM00HBIE (UTYypHI | MUCEMEHHAs paboTa; pelieHne

B IPOCTPAHCTBE, MCIOJIL30BaTh OTHOLIEHHE | IPO(ECCHOHATbHO-OPUEHTHPOBAHHBIX 334
IUIOINAJIeH MOBEPXHOCTEH U 0OBEMOB MOI00HBIX
¢buryp npu pemeHnu 3ajaay;

[1P12 ymenue Bbrauciate reomerpuueckue | [lnceMennas pabora; TecTupoBaHue,
BEJIMYMHBI (AJIMHA, YroJ, IJIOW@Aab, OO0BEM, | pelieHrne NpodhecCuOHAIbHO-
IUIOIIA/b TOBEPXHOCTH), UCIIOJIb3Ys U3YUYEHHBIE | OPUEHTUPOBAHHBIX 3a]1au.

(OpMYITBI U METO/TBI;

[IP13 ymeHue omnepupoBaTb MHMOHATHSIMM: | Y CTHBIM OIIPOC;
[IPSIMOYTOJIbHAS cucrema KOOPJIHMHAT, | IUCbMEHHasl paboTa; TECTUPOBAHHUE.
KOOpJMHAThl ~ TOYKHM, BEKTOp, KOOPJIMHATHI
BEKTOPA, CKAJIPHOE NPOU3BEACHUE, YTOJI MEKIY
BEKTOPAaMM, CYMMa BEKTOPOB, IPOU3BEICHUE
BEKTOpPa HAa YHCJIO; HAXOAUTb C IOMOIIBIO
M3y4eHHBIX (OPMYII KOOPIMHATHI CEPEIUHBI
0Tpe3Ka, pacCTOSTHUE MEKY ABYMs TOUKaMH;

[MP14 ymeHue BBIOMpPATh MNOJXOAIIUI | Y CTHBIN ONPOC; MUCbMEHHAs PabOTa; dcce
U3Y4YEHHBI METOA [Ulsl pEIIeHHs 3aJadH,
pacrno3HaBaTb ~ MaTeMaTH4eckue (akTbl U
MaTEMaTUYECKHE MOJEIU B IPUPOAHBIX W
OOIIECTBEHHBIX SIBJICHMSX, B HICKYCCTBE; YMEHUE
IIPUBOJIUTH IIPUMEPBI MaTeMaTHYECKHX
OTKPBITHH pOoCcUICKON U MHUPOBOMU
MaTEMaTHYECKON HayKH.

KoMIuiekT 3agaHuii ¥ MHBIX MaTepUaloB JUISl NPOBEAEHHUS TEKYIIEro KOHTPOJISA
YCIEeBAaEMOCTH U MTPOMEXKYTOUHOM aTTeCTaly 10 y4eOHOMY MpeaMeTy MPUBOJUTCS BOLIEHOUYHBIX
Marepuanax.
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S. AJIANITAIIAA PABOYEN ITPOT'PAMMBI IIPU OBYUEHUUA
JIML C O'PAHUYEHHBIMHA BO3MOKHOCTAMMA 3/10POBbS

Apnanrtamus  pabodeil mporpamMmbl  yueOHOTO TIpeAMeTa NpPOBOJUTCS B Cliydyae
peanu3alMM  aJalNTHUBHOM 00pa3oBaTeIbHOM IpOrpaMMbl - HPOrpaMMbl  HMOJArOTOBKH
CHELHATNCTOB CPETHETO 3BEHA 10 CIIEHUAIBHOCTHU B IENISAX 00eCIIeueHus IpaBa MHBAIUIO0B U
JUIl C OTPAaHUYEHHBIMH BO3MOXHOCTSIMM 3/I0pOBbSl Ha IOJydeHHE MPO(HEeCCHOHAIBHOTO
0o0pa3oBaHusi, CO3JaHUS HEOOXOAUMBIX MJIS IOJIYYEHHUS CPEIHEro INpodecCHOHAIBHOIO
0o0pa3oBaHus yCJIOBUH, a Takke 00ECHEeUeHMs TOCTHKEHUs OOydyarolMMUCS MHBAIUAAMU U
JUIIAMHA C OTPAaHMYCHHBIMH BO3MOKHOCTSIMH 3J0POBBSI  PE3YJIBTAaTOB  (HOPMUPOBAHHS
IIPAKTUYECKOIO OIIBITA.
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