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Paccmotpena nHa 3aceganuu LK Ne 3
[TpoTokos No oT 2023 r.
[Ipencenarens:

[ToaransHas A.1.

PaccMoTpena Ha 3acenaHuu
IIEAarorn4eckoro CoBeTa
[Ipotokon Ne_ ot 2023 r.

Pabouass mporpamma obmieo6pazoBarenbHoi auctumiiabel OY/J[.07 «MaremaTukay
no crnenranbHocTu 34.02.01 CecTpuHCcKoOe J1e710 pa3paboTaHa Ha OCHOBE TPEOOBaAHUM:
- (enepalibHOIO TOCYJApCTBEHHOIO 00pa30BaTEIbHOTO CTaHAapTa CPEIHEro OOIIero
o0pasoBaHmsl, YTBEPKIACHHOTO TIPHKa30M MHUHHCTEpCTBa 00pa3oBaHus u Hayku Poccuiickoi
®enepauun ot 17 mas 2012 r. Ne 413 (3apeructpupoBaH B MHHHUCTEPCTBE FOCTHIIMH
Poccuiickoit ®enepauuu 7 utonsa 2012 r., peructpaurionssiii Ne 24480);
- (enepallbHOITO  TOCYJApCTBEHHOIO  O0pa3oBaTENbHOTO  CTAaHAApTa  CPEIHEro
npodeccuonansHoro ooOpaszoBanust 1o cnenuaibHocT 34.02.01 CectpuHCcKoe jeno,
YTBEPAKIECHHOIO MpukazoM MuHucTtepcTBa npocsenieHuss Poccuiickoit @epepanuu ot 4
utoist 2022 1. Ne 527, 3apeructpupoBan B Munucrepctse roctuniii Poccuiickoit @enepanuu
29 nrons 2022 r., peructpauroHHbiii Ne 69452;
C YYETOM:
- MPUMEPHON mporpaMmMbl 0OIE00pa30BaTENbHON YUEOHOM IUCUUILIMHBI «MaremaThka
Uil IPO(ECCUOHANBHBIX 00pa30BaTENbHBIX OPraHU3alUi, YTBEPXKIACHHOW Ha 3aceJaHuu
CoBera MO OILIGHKE COJAEpX)aHUS M KauyecTBa MPUMEPHBIX padodux MporpaMmm
0011e00pa30BaTEIHLHOTO u COI[MAIbHO-TYMaHUTAPHOTO LUKJIOB CPEIHETO
npodeccuonansaoro oopazosanus (mpotokoa Ne 14 ot 30 nosiopst 2022 1.).
Opranuzanusi-pazpabotunik ~ pabdodeit  mporpammbel  ['BIIOY  «KyméBckuii
MEIUIMTHCKUN KOJUIEIDK).

Pa3paborunk: Bnacenko I'.Jl., mpenogaBarens TumamesBckuil ¢unamnan ['BIIOY
«KymEéBCKM METUIIUHCKUN KOJUIEIKY;

I'nora O.A., npenogaBatens ' BITOY «KyméBckuii MEIUITMHCKUN KOS,

PenensenTnr:




HOACHUTEJBHASA 3AIIMCKA

Pabouast mporpamma oOrmieoOpazoBaTenbHON y4eOHON MUCHUILTNHBI «MareMaTukay
paspaborana Ha ocHoBe TpeboBanuit PI'OC COO, ®I'OC CIIO no cnerumanprOocTH 34.02.01
CecTpuHCKOE €10, C YY€TOM MPHUMEpPHON pabouell mporpamMmbl 001Ie00pa3oBaTEIbHOM
nporpaMMbel  «MareMatuka» IS MPOQPECCHOHANBHBIX 00pa30BaTEeNbHBIX OpTaHU3AINH,
yTBEpXKACHHONH Ha 3acenanuu CoBeTa IO OIICHKE COJEp)KaHUS W KadecTBa MPUMEPHBIX
pabounx mporpamm o0111e00pa30BaTEIHHOTO U COLUATBHO-TYMAaHUTAPHOTO IIUKJIOB CPETHETO
npodeccuonansaoro obpazoBanwms ot 30 HosOps 2022 . (ITpotokon Nel4).

Copepxanne padoueil mporpamMmbl Mo AucuUIUIiMHEe «MaTtemarruka» pa3paboTaHo Ha
OCHOBE: CHHXpOHHU3anuu obOpazoBarelbHbix pe3yapTaroB ®I'OC COO (JIUYHOCTHBIX,
npeaMmeTHblx, MetanpeameTHsix) u ®I'OC CIIO (OK, IIK) c yderoM mnpoduiabHOM
HANPaBICHHOCTH CICNUATBHOCTH; HMHTETPAllMd W TIPEEMCTBEHHOCTH COJCP)KAHUS IIO0
TucIuIUIinHe «MatemaTuka» W CojAepKaHus YYEOHBIX JUCIUIUIMH, MNPodhecCHOHATbHBIX
monyneir @I'OC CIIO.

Pabouass mporpamma COCTOMT U3 pa3feloB: oOlIas XapaKTepucTuka padouei
porpaMMbl 00111e00pa30BaTEIbHON AUCIUIUIMHBI «MaTteMaTuka, CTpyKTypa U COJepKaHue
o011eo0pa3oBaTeIbHON JTUCIUIUTAHBI, YCIOBUS peanu3anuu IIPOTPaAMMBI
00111e00pa30BaTeIbHON  TUCUMUIUIMHBI, KOHTPOJb M OIICHKAa pe3yJbTaTOB OCBOCHUS
00111€600pa30BaTEIHFHON TUCITUTLIINHBI.

B copepkaHuu JUCIUIUIMHBI BBIJCNIEHBI ceMb paszzenoB: «lloBropenune Kypca
MaTEeMaTUKH OCHOBHOM HIKOIb», «lIpsiMbie W miiockocTu B mpocTpancTtBe. KoopauHatel u
BEKTOPHI B TPOCTpPaHCTBE», «OCHOBBI TPUTOHOMETPUH. TPUTOHOMETPUYECKUE (PYHKITUN,
«[IpousBomHass u mepBooOpa3Has GYyHKIUH», «MHOTOTpaHHUKM U Tela BpaIICHUI,
«Cremenn u kopHH. CreneHHas, TMOKazaTeabHas W Jorapupmudeckas QYHKIHNY,
«3NeMEHTHI TEOPUH BEPOSTHOCTEN U MATEMATUYECKON CTATUCTUKIY.

Pabouas nmporpamma paccuntana Ha 218 dacoB, u3 Hux 136 4acoB — TeOpETHYECKUE
3aHsATUS, 70 4YacoB — TPaKTHYECKHME 3aHATHUS, &8 4YacoB- KOHCyJbTamuu, 4 yaca-
IPOMEKYTOUYHAS aTTECTAITHS.

JUist u3ydenust cnenuUKU MOJyd4aeMOW CIEHHATbHOCTH B pabouylo MporpaMmy
00111e00pa3oBaTeIbHOM y4eOHOM JUCHUTUTAHBI «MaremaTtuka» BKJIFOUEHO
pohecCHOHaTFHO-OPUEHTUPOBAHHOE COICPIKAHME.

[IpomexxyTouHas arTecTanus npeaycMoTpeHa B opme- SK3aMeHa.
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1. O0mas xapakTepucTuKka pado4eil nporpaMmMbl 00111e00pa30BaTeILHON JTUCHUILIUHBI «MaTemMaTnka

1.1. MecTo TMCUMILIMHBI B CTPYKTYpPe OCHOBHOM 00pa3oBaTe/IbHOM MPOrpaMMbl:
VYyebnas pucuurimHa «MaTeMatukay —SBISeTCS 00s3aTeNIbHOM 4YacThio  00I11€00pa30BaTENbHOTO IIMKJIA OCHOBHOM
oOpazoBarenbHO# porpamMmbl B cooTBeTcTBUU ¢ DI'OC no criennanbHOCTH «CECTPUHCKOE IETI0»

1.2. Ileau u njiaHupyemMble pe3yabTAThl 0CBOCHHUS TUCUMUILINHBI:

1.2.1. Heab AMCHUANINHBI

CopeprkaHue mporpammsl 0011e00pa30BaTENbHON TUCUUIIMHBI «MaTreMaThKay HalpaBlI€HO Ha JIOCTH)KEHHUE PE3yJIbTaTOB €€
u3zydyeHus B coorBeTcTBuM ¢ TpedoBanussMu GI'OC COO c yuetom npodeccuonanbHoi HanpasiaeHHocTn PI'OC CIIO.

CIEIYIOIINX LeJIei:

* obecrnieueHrne c(POPMUPOBAHHOCTHU MPEACTABICHUN O COLMAIBHBIX, KYJIbTYPHBIX U UCTOPUUECKUX (PAKTOpAX CTAHOBIICHHUS
MaTE€MaTUKHU;

* oOecrneueHue c(hOPMUPOBAHHOCTH JIOTUYECKOTO, aJITOPUTMUYECKOTO U MATEMATHUECKOTO MBILUICHHUS;

* oOecrnieueHne c(hOPMHUPOBAHHOCTH YMEHUH PUMEHSATh NOJTYUEHHbIE 3HAHUS IPU PELLIEHUH Pa3IMYHbIX 33]1a4;

* oOecrneueHne c(hOpMUPOBAHHOCTH MPEACTABICHUI O MaTeMaTUKE KaK 4acT 00IIEUYeIOBEYeCKON KyJIbTYpbl, YHUBEPCATILHOM
A3BIKE HAYKH, MI03BOJIAIOIIEM OIKUCHIBATh U U3Yy4aTh PEajbHbIE MPOLIECCHI U SBIICHNUS;

oOecrnieueHrne 6a30BbIMU 3HAHUSMU, HABBIKAMH, TEPMUHOJIOTHEH, 03HAKOMJIEHHUE C OCHOBHBIMU MaTEeMaTHYECKUMU NOHATUAMU
IPaKTUYECKUM TPUMEHEHUEM.

1.2.2. IlnanupyemMble pe3y/bTaThl 0CBOEHHS 0011e00pa3oBaTebHO AUCHUIIMHBI B c00TBeTcTBUM ¢ PT'OC CIIO Ha
ocHose PI'OC COO

Oco6o¢ 3HaueHHe TUCLUILUIMHA UMeeT NMpu (HOPMUPOBAHUM U pa3BUTHH 001X KoMieTeHiui (OK) u npodeccrnonambHbIX
komrerenuui (I11K):

Oo1ue [Tnanupyemsl pe3yabTaThl O0yUeHUs

KOMIETEHIIUU Oo61ue JucuunnuHapHble

OK 01. Beibupats B uwactu: mpyoosoco socnumanus: 1)BnageHue MeTo1aMH JTOKa3aTeIbCTB, AJITOPUTMAMH PEIICHHS 3a]1a4;
CrocoObl peneHus TOTOBHOCTb K TPY/Y, OCO3HAHHE yMeHHe (pOpMYIHpPOBaThH ONpEAEIeHNUs, AKCHOMBI U TEOPEMBI, TPUMEHSITh




3ama4y
npodecCuOHATbHON
JESTEIIbHOCTH
NPUMEHHUTEIBHO K
pa3inyHBIM
KOHTEKCTaM

[IEHHOCTH MacTepCTBa, TPYyA0I00ue;

TOTOBHOCTH K aKTUBHOM JI€ATEIbHOCTH
TEXHOJIOTMYECKON U COLMAIbHOMN
HaNpaBJIEHHOCTH, CIOCOOHOCTh
MHUIMMPOBATh, IUIAHUPOBATh U
CaMOCTOSITENILHO BBIMOJHATh TaKYIO
NeSITebHOCTD;

UHTEpEC K Pa3InIHbIM chepam
npo¢eCCHOHATILHOM 1eATEIbHOCTH, YMEHUE
COBEpILIATh OCO3HAHHBIN BHIOOD Oymyien
npodeccuu 1 peaan30BbIBaTh COOCTBEHHbBIE
KU3HEHHBIC TUIaHBI;

TOTOBHOCTb U CLIOCOOHOCTH K OOPa30BaHUIO U
caM000pa30BaHMIO Ha MPOTSHKCHUH BCEit
JKU3HHU,

UX, TPOBOAUTH JOKA3aTEIbHbIC PACCYKIAEHUS B XOJI€ PELIECHHUS 3a/]1ay4;

2)yMEHHUE ONIEPUPOBATh MOHATHSIMU: CTEIICHb YKCIIa, JIOTapU(pM YHCIIa;
YMEHHE BBITIOJIHATH BHIYMCIICHUE 3HAYCHUHN U TIPEOOpa30OBaHHsI
BBIPKEHUH CO CTEMEHSIMH U Jiorapudmamu, mpeodpazoBaHus ApoOHO-
palMOHAIBHBIX BBIPAKCHUH;

3)yMeHue OneprupoBaTh MOHATHIMU: PAllMOHAIbHBIC, HPPALIUOHAIBHBIC,
MoKa3aTeJbHbIe, CTETICHHBIE, JIoTapu(MUIECKHE, TPUTOHOMETPHYECKUE
YpaBHEHUS U HEPABEHCTBA, UX CUCTEMBI;

4)yMeHHUe ONepHpOBaTh MOHATHAME: (DYHKIINS, HEIPEpbIBHAS (QYHKIIUS,
MIPOU3BO/IHAS, IEPBOOOPA3HAS, ONIPEICIICHHBIN HHTETpall; yMEHHE
HaXO/UTh MPOU3BOIHBIC FTIEMEHTAPHBIX (PYHKIMI, UCTIONB3YS
CIpaBOYHBIC MAaTEPHUAIIbI; HCCIEI0BATH B MPOCTEHINNX CyJassx (YHKIUU
Ha MOHOTOHHOCTb, HAXOUTh HaOOJIbIINE U HAUMEHbIINE 3HAYSHUS
(GyHKIUN; CTPOUTH TPa(pUKH MHOTOUICHOB C HCIIOJIb30BAaHUEM ariapara
MaTEMaTUYECKOI0 aHaJIN3a; IPUMEHATH IPOU3BOIHYIO IIPU PELLIEHUN
3a/1a4 Ha JABU)KEHUE; PelllaTh IPAKTUKO-OPUEHTUPOBAHHBIE 3a/1a4M Ha
HauOoJIbLIME U HAUMEHbIINE 3HAYCHMS], HA HAXOXKICHUE ITyTH, CKOPOCTH
U YCKOPEHMUS;

5)yMeHue oneprpoBaTh MOHATHIMU: pallMOHATbHAS (QyHKIIHUS,
nokaszatenabHast QyHKIMs, cTeneHHas QyHKIMs, Jorapudmuyeckas
(GyHKIUS, TPUTOHOMETpUYECKHe (PYHKIIMU, OOpaTHbIE PYHKIIMU; YMEHHE
CTPOUTH TpapUKHN U3Y4YEHHBIX (PYHKIHMH, NCTIONB30BaTh rpauku Ipu
M3Y4EHHUH MTPOLIECCOB U 3aBUCUMOCTEH, IPU pELICHUH 3a/1a4 U3 IPYruxX
y4eOHBIX PEAMETOB U 33a4 U3 pealbHON )KU3HU; BBIpakaTh (GOpMyJIaMu
3aBUCHUMOCTH MEXIy BETUYMHAMU;

6)yMeHue penaTth TeKCTOBBIC 3a71a49K PAa3HBIX TUIIOB (B TOM YHCIIE Ha
MIPOLIEHTBI, JOJIM U YaCTH, Ha JBIXKEHUE, padOTy, CTOMMOCTh TOBAPOB U
YCIIyT, HAJIOTH, 33J]Ja41 U3 00JIACTH YIIPABIIEHUS JTUUYHBIMUA U CEMEHHBIMU
(uHaHCaMU); COCTABIIATh BBIPAKEHUS, YPAaBHEHHsI, HEPAaBEHCTBA U MX
CUCTEMBI 10 YCIIOBHIO 33J1a4M, HCCIEN0BATh NOJYYEHHOE PEIEHUE U
OLIEHUBATh MPABJIONOA00HOCT PE3YIIbTATOB;




7)yMeHHe ONeprpOBaTh MOHATHSIMU: CpeTHEe apu(PMETHUECKOE, METMaHa,
HauOoJbIlIee U HAaMEHbIIee 3HAUCHUS, pa3Max, JUCIIEPCHs, CTaHIapTHOE
OTKJIOHEHHUE YHCIIOBOTO HA0Opa; YMEHUE U3BJIEKATh, HHTEPIIPETUPOBAThH
nH(pOopMaIIKIO, IPEICTABICHHYIO B TAOIUIAX, HA AUarpaMMax, rpadukax,
OTPaKarOIYI0 CBOKMCTBA PEaIbHbIX IIPOLIECCOB U SIBICHUH; IIPEICTABIIATh
MH(OPMALIHIO ¢ TOMOUIBIO TAOJIUI] U JUArpaMM; HUCCIeI0BaTh
CTaTUCTHUYECKHE JJaHHbIE, B TOM YHUCIIE C IPUMEHEHHEM IpaprUuecKux
METOJO0B U 3JIEKTPOHHBIX CPEJ/ICTB;

8)yMeHue oneprpoBaTh MOHATHIMU: CAYYaHbIH OIMBIT U CITyYaifHOE
COOBITHE, BEPOSTHOCTD CIIY4allHOTO COOBITHS; YMEHHE BBIYUCIISATH
BEPOATHOCTH C UCIOJIb30BaHHEM TpadudecKuX METOI0B; TPUMEHSTh
(hOpMYIIBI CITOKEHHSI U YMHOKEHHS BEPOATHOCTEH, KOMOMHATOPHEIE
(bakTbl 1 GOpMyYIIBI IPU PEIICHUH 3a]]a4; OIICHUBATh BEPOSITHOCTH
peaJIbHBIX COOBITHI; 3HAKOMCTBO CO CIy4ailHbIMU BEIMUMHAMU; YMEHUE
MIPUBOJIUTH IPUMEPHI IPOSBICHUS 3aKOHA OOJIBIINX YHCEN B IPUPOTHBIX
1 OOLIIECTBEHHBIX ABJICHUSX;

9)ymMeHue oneprupoBaTh MOHATHIMU: TOUKA, IPSIMasi, INIOCKOCTb,
IIPOCTPAHCTBO, IBYIPAHHBIN yroJl, CKPEIIUBAIOIIUECS TIPSMBIE,
MapaJuIEIbHOCTh U MEPIIEHIUKYIIPHOCTD IPSIMBIX U IUIOCKOCTEH, YroJl
MEXIY NPSMBIMHU, YTOJI MEKY NPAMOU U IIJIOCKOCTBIO, YTOJI MEXKILY
IIJIOCKOCTSIMU, PACCTOSIHUE OT TOYKH JI0 TUIOCKOCTH, PACCTOSTHUE MEXKTY
IIPSIMBIMH, PACCTOSHUE MEXKIY INIOCKOCTSMU; YMEHHUE UCIIOIb30BaTh IIPU
pelIeHNH 3a]1a4 U3y4eHHbIE (aKThl U TEOPEMBI IUTAHUMETPUU; YMEHUE
OLIEHUBATh pa3Mepbl 00BEKTOB OKPYKAIOIIEr0 MHUPA;

10)ymeHune onepupoBaTh MOHATHIMU: MHOTOTPAHHUK, CEYCHUE
MHOTOTpaHHUKA, KyO0, MapajuieenuIie]], Mpu3Ma, mupamMuaa, purypa u
MMOBEPXHOCTh BpallleHUs, IIMIIMHIP, KOHYC, map, chepa, cedeHus: Gurypol
BpaIeHHsI, TUIOCKOCTh, Kacaroiasics cepbl, IINHAPA, KOHYCAa, II0NIaTh
MOBEPXHOCTH MUPAMU/IBI, TPU3MBI, KOHYCA, [IIIWHAPA, TUIOIMATL CHEPHI,
00beM Ky0a, IPSIMOYTOJILHOTO TTapajlieNIeuIe 1a, TUPAMHUIBI, TIPU3MBI,
IWIMH]IPA, KOHYCa, IIapa; yMeHHue N300pakaTb MHOTOTPAaHHUKU U
MTOBEPXHOCTH BPAIICHUS, KX CEUCHHUS OT PYKH, C TIOMOIIBIO YePTEIKHBIX
WHCTPYMEHTOB U DJIEKTPOHHBIX CPEJICTB; YMEHHE PACIIO3HABATH
CUMMETPHIO B IPOCTPAHCTBE; YMEHHUE pPAaCiO3HABATh MPABHIIHLHBIC




MHOT'OT'paHHUKU;

11)ymeHue onepupoBaTh MOHATHSIMU: IBUKEHHE B IPOCTPAHCTBE,
10JJ00HbIe (GUTYpHI B IPOCTPAHCTBE; HCIIOIH30BATh OTHOLICHUE
IUTIOIIAIeH TOBEPXHOCTEH 1 00BEMOB TOJOOHBIX (DUTYp IPU PEIICHUU
3ajay;

12)ymMeHune BBIYUCIIATh TEOMETPUYECKUE BEIMYMHBI (UTHHA, YTOJI,
IUIOIIAIb, 00BEM, TUIOIIAAb TOBEPXHOCTH ), UCIIOIb3Ys U3yUCHHBIE
(hOpMyIIbI U METO/IBI;

13)ymeHune onepupoBaTh MOHATHIMU: MPSIMOYTOJIbHASI CHCTEMA
KOOpJMHAT, KOOPJAMHATHI TOYKH, BEKTOP, KOOPAUHATHI BEKTOPA,
CKQJISIPHOE MPOU3BEICHUE, YTOJI MEXKY BEKTOPAMH, CyMMa BEKTOPOB,
MPOU3BEJICHUE BEKTOPA HA YKCIIO; HAXOJUTD C MOMOIIBIO U3YYEHHBIX
(hopMyI1 KOOPIMHATHI CEPEMHBI OTPE3KA, PACCTOSTHUE MEXKIY ABYMSI
TOYKaAMU;

14)ymenue BHIOUPATh MOIXOASIINI H3YUEHHBIA METOT /ISl PEIICHUS
3a/1auy, paclo3HaBaTh MaTeMaTHYECKHe PaKThl 1 MAaTEMaTHYCCKHE
MOJIEJIA B MPUPOIHBIX U OOIIECTBEHHBIX SIBIICHUSIX, B UCKYCCTBE; YMEHHE
MPUBOJAUTH IPUMEPHI MATEMATUUYECKUX OTKPBITUIA POCCUMCKOMN 1
MHPOBOM MaTEMaTH4YECKON HAyKH.

OK 02. Mcnonb3oBaTh
COBpPEMEHHBIC CPEJICTBA
MOWCKa, aHaJN3a U
UHTEPIIPETAIAN
uHpOpMaLnH, U
nH(pOpMaIMOHHBIE
TEXHOJIOTHH IS
BBITIOJTHCHHMSI 32,124
npodeccCuoHaNbHOM
JESTSIIbHOCTH

UEHHOCMU HaYYHO20 NO3HAHUAL:

c(OpMHPOBAHHOCTH MUPOBO33PEHUS,
COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU U OOILIECTBEHHOM MPAKTUKH,
OCHOBaHHOTO Ha JIAJIOTe KYJIbTYD,
CIIOCOOCTBYIOIIETO OCO3HAHHUIO CBOETO MECTa
B MOJIUKYJIBTYPHOM MHPE;

COBEPIICHCTBOBAHHE SI3IKOBOM U
YUTATEJIbCKON KYJIbTYPBI KaK CPEICTBA
BSaHMOI(efICTBHﬂ MCKAY JIOAbMU W ITO3HAHUA

1)BnaneHre MeTOJaMH JIOKAa3aTeNIbCTB, AITOPUTMAMHU PEIICHUS 3a/1a4;
ymeHue GopMyIupoBaTh OMPEIEICHUS, aKCUOMBI M TEOPEMBI, IPUMEHSATh
UX, IPOBOJAUTH JOKA3aTEIbHbIE PACCYKIAEHUS B X0/I€ PELICHHUS 3a/1a4;

2)yMEHHUE OTIepHPOBaTh MOHSATHAMH: CTEIIEHb YKCIIa, JIOTapu(M YHCIIa;
YMEHHE BBIIOJIHATH BHIUMCIICHUE 3HAYEHUH U TpeoOpa3oBaHus
BBIpQ)XEHUH CO cTEeNeHsIMHU U Jorapupmamu, mpeodpa3oBaHus IpoOHO-
palOHaIbHBIX BBIPAXKEHU;

3)yMeHue onepupoBaTh MOHITHSIMU: PAIlIOHAIBHBIC, HPPAITMOHATBHEIE,
NoKa3aTeJbHble, CTENIEHHBIE, Iorapu(MUIEeCKrue, TPUTOHOMETPHUECKUE




MUDPA;

OCO3HAaHUEC ICHHOCTHU Hﬁy‘-lHOfI JACATCIIBHOCTH,
TOTOBHOCTB OCYHICCTBIIATH IIPOCKTHYIO U
HCCICAOBATCIILCKYHO NCATCIIBHOCTD

OBnazneHue yHuBepCaJIbHBIMU Y4€OHBIMU
IIO3HABATEJILHBIMU JICHCTBUSAMMU:

11)6330BBI€ JIOTHYCCKHUEC HeﬁCTBHﬂZ

CaMOCTOATENIbHO (hOPMYIUPOBATh U
aKTyaJlu3upoBaTh NpoOIeMy, paccMaTpUBaTh
€€ BCECTOPOHHE;

YCTaHABJIMBATh CYIIECTBCHHBIHN MPU3HAK UIIH
OCHOBAHUS JJIsI CPABHCHHUSI, KJIIACCU(PUKALINN U
0000111eHN;

OIPECACIIATh LHECINU ACATCIbHOCTH, 3a1aBaTh
napaMeTpel 1 KPUTECPHUU UX JOCTUIKCHUA,

BBIABJIATH 3aKOHOMEPHOCTH U IPOTUBOPEYHA B
paccMaTpruBACMBbIX ABJICHUMAX,

BHOCHUTBb KOPPCKTUBBI B ICATCIIBHOCTD,
OLCHUBATb COOTBCTCTBUEC PCIYJILTATOB LC/IAM,
OLICHUBATb PUCKU HOCJ'IC,Z[CTBI/II‘/’I

JIeATECIIbHOCTH;

Ppa3BUBAaTH KPCATUBHOC MBIIIJICHHUE TIPU
PCHICHUHN JKU3HCHHBIX HpO6JICM;

6)68.30BLIC HCCIIeA0BaTeIbCKUE JSUCTBUS:

BI1aACTh HABbIKaAMH yqe6Ho-

YpaBHCHHA U HCPABCHCTBA, UX CUCTCMBI;

A)yMeHHue ONepUpOBaTh MOHATUAMU: PYHKIUS, HEPepbIBHAS (QYHKITHS,
MIPOU3BO/IHAS, IEPBOOOPA3HAs, ONIPEICICHHbII HHTErpajl; yMEHUE
HAXOJUTh MPOU3BOIHBIC FTIEMEHTAPHBIX (PYHKIIHMIA, UCTIONB3YS
CIPaBOYHbIEC MaTEpHUAIIbI; UCCIEAOBATH B MPOCTEHIINX ClIydasx PyHKIIUH
Ha MOHOTOHHOCTb, HAXOJUTh HAaHOOJIbIINE M HAUMEHBIINE 3HAYCHUS
(GyHKIU; CTPOUTH rpapKM MHOTOYJIEHOB C UCIIOJIb30BAHUEM arapara
MaTEMaTHYECKOI0 aHaJIN3a; IPUMEHATH IPOU3BOIHYIO IIPU PELLICHUN
3a/1a4 Ha ABWKEHUE; PEIIATh IPAKTUKO-OPUEHTUPOBAHHBIE 33/1a4X Ha
HanOOoJIbIINE U HANMEHBIINE 3HAYCHHS, HA HAXOXKICHHE TyTH, CKOPOCTH
U YCKOPEHHS;

5)yMeHHe OIeprpoBaTh MOHATHAMHE: PAllMOHATIbHAS ()YHKIIHS,
nokaszatenbHast QyHKIHSI, CTerneHHas QyHKIH, JoraprupMudecKas
GbyHKIUS, TpUroHOMeTpudecke PyHKIuU, oOpaTHbIe PYHKIIMH;, YMEHHE
CTPOUTH TPAPUKH N3YIEHHBIX (DYHKIIHIA, UCTIONB30BaTh rpaduKku Ipu
W3YYEHHUH MTPOIECCOB M 3aBUCUMOCTEH, IPU PEIICHUU 3a/1a4 U3 JPYTUX
y4eOHBIX IPEAMETOB U 337a4y U3 peallbHOM KHU3HH; BEIPAXKaTh (OPMYITaMu
3aBHCUMOCTH MEX/y BEJIUYUHAMH,

6)yMeHue peniate TEKCTOBBIC 33/1a41 Pa3HBIX THIIOB (B TOM YHCIIE HA
MIPOLIEHTHI, JOJIN U YacTH, Ha IBUKEHUE, paboTy, CTOUMOCTh TOBApPOB U
yCIIyT, HAJIOTH, 3a/1a4M U3 00J1aCTH YIPABJICHUS JIUYHBIMU U CEMEHHBIMU
(rHaHCaMM); COCTABJIATH BHIPAYKEHUS, ypPaBHEHM I, HEPABEHCTBA U UX
CUCTEMBI 10 YCIIOBHIO 33J1a4H, UCCIIE0BATh MIOJIY4YEHHOE pELICHUE U
OLICHUBATh MPaBA0N0I00HOCTh PE3y/IbTAaTOB;

7)yMeHHUe OTepupoBaTh MOHATHIMU: CpeHEee apru(MeTHIeCKOe, MEeIaHa,
HauOoJblIee M HAMMEHbIIIee 3HaYEeHHUs, pa3Max, AUCIIEPCHUsi, CTaHIapTHOE
OTKJIOHEHHE YUCIIOBOT0 Ha0Opa; yMEHHE U3BIIEKAaTh, UHTEPIPETUPOBATH
uH(pOpMaItIo, IPEACTAaBICHHYIO B Ta0JIMIIaX, HA TUarpaMMax, rpapukax,
OTpaKaIoIIlyI0 CBOMCTBA pealibHbIX MPOLIECCOB U SBJIEHUH; MPECTABIATh
MH(OPMAIIHIO C TIOMOIIBIO TAOJIUI] M JUarpaMM; Uccie10BaTh
CTaTHUCTUYECKHUE JIaHHbIE, B TOM YHCIIE C IPUMEHEHUEM IrpapruuecKux
METOJIOB M 2JIEKTPOHHBIX CPE/CTB;




HCCIIE0BATEIBCKON U IIPOEKTHON
JESATCIIBHOCTH, HABBIKAMU Pa3pELICHUS
npo0Jem;

CHOCOOHOCTH M TOTOBHOCTE K
CaMOCTOSITEIIbHOMY ITOMCKY METOJIOB PEIICHHS
HpaKTI/I‘-IeCKI/IX 3aja4, HpI/IMeHeHI/IIO
pa3IMYHbIX METOJIOB ITO3HAHUS;

OBJIQJICHHE BUAAMHU JIESITEIIBHOCTHU 10
MIOJIyYEHUIO HOBOT'O 3HAHHUS, €r0
UHTEPIIPETAINU, TPEOOPA30BAHUIO U
IPUMEHEHHUIO B PA3JIMYHbIX YUEOHBIX
CUTyalUsX, B TOM YUCIIE [IPU CO3JaHUU
y4€OHBIX U COLUAIbHBIX ITPOEKTOB;

(dbopMHUpOBaHNE HAYYHOTO THUITA MBIITUICHHS,
BJIaJICHUE HAYYHOU TEPMHUHOJIOTUEH,
KJIFOYEBBIMU MOHATUAMHA U METOAAMU;

CTaBUTH U (POpMYyIHUPOBATH COOCTBEHHBIE
3a/1a4¥l B 00pa3oBaTeIbHON ASSITENLHOCTH U
JKU3HEHHBIX CUTYaIMsIX;

BBISIBJISITH IPUYMHHO-CIIEJICTBEHHBIE CBSI3U U
aKTyaJIn3upOBaTh 3a7auy, BbIABUTaTh
TUIIOTE3Y €€ PEIleHNUs], HAaXOAUTb apryMEHThI
JUISL TOKA3aTeNbCTBA CBOMX YTBEPKACHUM,
3a/1aBaTh NapaMeTpbl U KPUTEPUU PELICHMUS;

AHAJIU3UPOBATD IMMOJIYYCHHBIC B XOA€ PCUHICHUA
3ala4uu pC3yJIbTAaThbl, KPUTUUCCKHN OLICHHUBATDH
X JOCTOBCPHOCTD, IPOTrHO3HUPOBATH
HN3MCHCHHUEC B HOBLIX YCIIOBUAX,

JAaBaThb OICHKY HOBBIM CUTYyallUAM, OICHHUBATb

8)yMeHue OrnepupoBaTh MOHSATHAMU: CITYYAHBIH OIBIT H CITy4aiiHO®
COOBITHE, BEPOSITHOCTh CIIy4allHOTO COOBITUS; YMEHHE BBIUUCIIATh
BEPOSITHOCTH C UCTIOJIb30BaHUEM I'paUIECKUX METOJIOB; IPUMEHSTh
(bOopMyJIbI CIIOKEHHSI U YMHOKEHHS BEpOATHOCTEH, KOMOMHATOPHbIE
(bakThl U GOPMYIIBI IIPH PELICHUHU 33J]a4; OLIEHUBATH BEPOSTHOCTH
peanbHbIX COOBITHH; 3HAKOMCTBO CO CIIy4allHbIMU BEJIMYMHAMH; YMEHHE
MPUBOAMTH PUMEPHI IPOSBICHHUS 3aKOHA OOJIBIINX YHCEN B IPUPOIHBIX
1 OOILECTBEHHBIX SIBICHUSX;

9)yMeHue onepupoBaTh MOHATHAMU: TOUKA, IPSIMasi, INIOCKOCTb,
IIPOCTPAHCTBO, ABYTPAHHBIN YOI, CKPEIIMBAOIINECS NIPSIMBIE,
[apaJUIEIbHOCTD U NEPIEHIUKYIIAPHOCTD MPSMBIX U IIJIOCKOCTEH, Yol
MEXKIy NPSMBIMHU, YTOJI MEKY NPSAMOU U IJIOCKOCTBIO, YTOJI MEXKY
IJIOCKOCTSIMU, PACCTOSIHUE OT TOYKH JI0 IIJIOCKOCTH, PACCTOSIHUE MEXTY
HPSIMBIMH, PACCTOSIHUE MEXKIY INIOCKOCTSIMU; YMEHHUE HUCIIOIb30BaTh IIPU
pelleHnH 3a1a4 U3y4eHHbIe (DAKThl U TEOPEMBI IUTAHUMETPUH; YMEHUE
OLIEHUBATh pa3Mepbl OOBEKTOB OKPYKAIOLIETO MUPA;

10)ymMeHue oneprupoBaTh MOHATHSIMU: MHOTOTPAHHUK, CEUCHUE
MHOTOIpaHHHKa, Ky0, mapajienenunes, npusma, nupamuia, purypa u
MTOBEPXHOCTb BpallleHUs, IIWINHAP, KOHYC, ap, chepa, cedyeHus: PUrypol
BpallleHHs], TUIOCKOCTh, Kacaromiascs chepsbl, WINHAPA, KOHYCAa, IJI0I1a1b
MMOBEPXHOCTH MUPAMHU/IBI, TPU3MBI, KOHYCa, IIMIMHPA, TUIOMIAlb ChEpBI,
o0beM Ky0a, MPSMOYTOJILHOTO NapasliesIenunes1a, MupaMubl, IPU3MBI,
LHWIMH]Ipa, KOHYCa, 1apa; yMEeHue 1300pakaTb MHOTOIpPaHHUKU U
IIOBEPXHOCTHU BPAIECHUS, UX CEUYEHUS OT PYKH, C TIOMOILBIO YEPTEHKHBIX
MHCTPYMEHTOB M JIEKTPOHHBIX CPEICTB; YMEHHE PACIIO3HABATh
CUMMETPHUIO B IPOCTPAHCTBE; YMEHHUE PACIIO3HABATH IIPABUIIbHBIC
MHOT'OTPaHHUKH;

11)ymMeHue onepupoBaTh MOHATUSMU: IBUKECHUE B IPOCTPAHCTBE,
1o/100HbIE (GUTYPHI B IPOCTPAHCTBE; HCIIOJIb30BAaTh OTHOIIEHHUE
Ionaiel moBepxHocTel 1 00bEMOB MOIOOHBIX (DUTYpP MPU PELICHUN
3a1ay;

12)yMeHune BBIYUCISTh TEOMETPUYECKUE BEIMYMHBI (JUTMHA, YTOII,
Ionaib, 00beM, IIIONIAAb OBEPXHOCTH), UCTIONb3Yys U3YUEHHbIE
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nproOpETEHHBIH OIBIT;

pa3pabaThIBaTh IUIaH PEIICHUS POOIEMBI C
Y4E€TOM aHajau3a UMEIOLIUXCS MATCPUAIIBHBIX
Y HEMaTepHAIbHBIX PECYPCOB;

OCYILECTBIIATH [IEJICHAIIPABICHHBII MOKCK
HepeHoca CPEJICTB U CIIOCOOOB JCHUCTBHS B
po(hecCHOHATLHYIO CPEY;

YMCTD IICPCHOCUTH 3HAHUS B ITO3HABATCIIbHYIO
U IIPaKTUYCCKYIO obnactu
KHU3HCACATCIIbHOCTH,

YMETh UHTETPUPOBATH 3HAHUS U3 Pa3HbIX
MIPEAMETHBIX 00J1acTel;

BbIABHUI'aTb HOBBLIC UIACH, ITPpCAJIaraTb
OpPUTrMHAJIbHBIC MTOAXOAblI U PCHICHU A,

CTaBHUTb HpO6J’ICMI>I " 3a71a4u, JOIMyCKaroIune
AJIbTCPHATUBHBIC PCIICHUS

z)paboTa ¢ UHpOpMaIHEei:

BJIaJIETh HaBbIKaMM MOJyYeHUs WHPOpMaLUn
U3 HCTOYHUKOB Pa3HbIX TUIIOB,
CaMOCTOSITENIBHO OCYILECTBIIATh MIOUCK,
aHaJIN3, CUCTEMATU3ALUI0 M HHTEPIPETALIUIO
UH(OPMALIUU Pa3IMYHBIX BUJOB U HOpM
MpeJICTaBICHMUS;

CO3/1aBaTh TEKCThI B pa3IUYHbIX (hopmarax c
y4eTOM Ha3HaueHHs HH(POpPMAILIUU U LIeTEeBOI
ayJIUTOPHUH, BBIOMpPas ONTUMAIILHYIO pOpMy
IIPEJICTaBICHNS U BU3yaIU3alluy;

(hOpMYyIIBI U METO/IBI;

13)yMeHue onepupoBaTh MOHATHIMU: PSIMOYTOJIbHAS CHCTEMA
KOOpJAUHAT, KOOPJUHATHI TOYKH, BEKTOP, KOOPAUHATHI BEKTOPA,
CKAJIIPHOE MPOU3BEACHUE, YTOJI MEXAY BEKTOPAMH, CyMMa BEKTOPOB,
IIPOU3BEICHNE BEKTOPA HA YHUCJIO; HAXOIUTh C IIOMOIIBIO U3YYEHHBIX
(opMysT KOOPAMHATHI CEPEANHBI OTPE3KA, PACCTOSTHIE MEXTY ABYMS
TOYKAMH;

14)ymeHue BBIOMPATH TOIXOSAIINNA U3YICHHBIH METOJI JUTSl PEIICHU S
3aJla4yM, paclo3HaBaTh MaTeMaTHUeCKue (DaKThl 1 MaTEMaTHICCKHE
MOJIETIH B PUPOIHBIX U OOIIECTBEHHBIX SIBJICHUSIX, B HICKYCCTBE; YMEHHE
MIPUBOJUTH IPUMEPHI MATEMAaTUYECKUX OTKPBITHUHA POCCUMCKON U
MUPOBOI MaTeMaTUUYECKON HayKH.
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OIICHUBATbH JIOCTOBEPHOCTD, JIETUTUMHOCTD
nH(pOpMallH, €€ COOTBETCTBHE IPABOBLIM U
MOPAJIbHO-3TUYECKUM HOPMaM;

MCIIOJIb30BATh CPEJICTBA HHPOPMAITMOHHBIX U
KOMMYHHKAIIHOHHBIX TEXHOJIOTHI B PEIICHUH
KOTHUTHUBHBIX, KOMMYHUKATHBHBIX U
OpraHU3aIMOHHBIX 33]1a4 C COOJIOCHUEM
TpeOOBaHUI HPrOHOMUKH, TEXHUKHU
0€30I1aCHOCTH, TUTHEHBI, PECypCOCOepeIKeHUS,
MPABOBBIX U ATHYECKUX HOPM, HOPM
nH(pOpMaIMOHHOM 0€301MacCHOCTH;

BJIaJICTh HABBIKAMH PACIIO3HABAHUS U 3AIIUTHI
uHpopManuu, HHHOPMAITMOHHOMH
0€30MacHOCTH JINYHOCTH.

OK 03. IInanupoBats u
peaI30BHIBATH
coOCTBEHHOE
poQeCCHOHAIBHOE U
JUYHOCTHOE Pa3BUTHE,
PeIITPUHAMATETBCKYIO
NESITENIbHOCTD B
npodecCHOHATIbHON
cdepe, UCTIOTB30BATh
3HaHUS 110 PUHAHCOBOI
TPaMOTHOCTH B
Pa3TUYHBIX KU3HEHHBIX
CUTYaIUIX

CaMOCTOSITEIILHO OCYILECTBIISATh
H03HaBaTeJ'H)Hy10 JACATCIIBHOCTD, BBISIBIISITDH
po0JIeMbI, CTAaBUTh U (POPMYITUPOBATH
CcOOCTBEHHBIE 33/1a4M B 00pa30BaTEIIHHOM
JESTENIbHOCTH U KU3HEHHBIX CUTYaIUsX;

CaMOCTOATENIBHO COCTABJIATH IUIAH PELICHUS
POOJIEMBI C YUETOM UMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U
IIPEATIOYTEHU;

JaBaThb OUCHKY HOBBIM CUTYAllUAM;

pacIIMpsaTh paMKH y4eOHOTO TIpeIMeTa Ha
OCHOBE JINYHBIX MPEANOYTEHHUI;

JieNiaTh OCO3HAHHBIN BBIOODP, apryMEHTHPOBATh
ero, OpaTb OTBETCTBEHHOCTH 32 PEILIECHUE;

1)BnaneHre MeTOJaMH JIOKA3aTeNIbCTB, AITOPUTMAMH PEIICHUS 3a/1a4;
ymeHue GopMyIupoBaTh ONPEEICHUS, aKCUOMBI M TEOPEMBI, IPUMEHSATH
UX, IPOBOAUTH JOKA3aTEIbHbIEC PACCYKICHUS B X0/I€ PELICHHUs 3a/1ay4;

2)yMEHHUE OTIepHPOBATh MOHATHAMH: CTETIEHb YKCIIa, JIOTapu(pM YHCIIa;
YMEHHE BBINIOJIHATH BHIUMCIICHUE 3HAYEHUI U TpeoOpa3oBaHus
BBIpQ)XEHUH CO CTENEeHSMHU U JlorapupmMamu, mpeoOpa3oBaHus IpoOHO-
palOHaIbHBIX BBIPAXKEHU;

3)yMeHHe OneprpoBaTh MOHATHIMU: PAllMOHATbHBIC, UPPALUOHAIBHBIC,
NoKa3aTebHble, CTENIEHHBIE, Iorapu(MUIEeCKrUe, TPUTOHOMETPHUUECKUE
YPaBHEHUs U HEPABEHCTBA, UX CUCTEMBI;

A)yMeHHUe OTIepupOBaTh MOHITUAMU: QYHKIIUS, HENpepbIBHAs (YHKITHS,
MIPOU3BO/IHAS, TEPBOOOPA3HAs, ONPEICIICHHBIN HHTErpall; yMEHHe
HaXOJUTh MPOU3BO/IHBIE AJIEMEHTAPHBIX (PYHKIIMM, UCTIONB3YS
CIpaBOYHBIEC MAaTEPUANIbI; HCCIE0BAThH B MPOCTEHIINX CiTydasx (GyHKINH
Ha MOHOTOHHOCTb, HaXOJUTh HAUOOJbIINE U HAUMEHBIINE 3HAYCHUS
(GyHKIMN; CTPOUTH Tpa(UKH MHOTOUJICHOB C MCIIOJIb30BAaHUEM arrapara
MaTEeMaTHYeCKOro aHaJIn3a; MPUMEHSITh MPOU3BOIHYIO MPU PEIIEHUN
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OLIGHUBATh MPHOOPETEHHBIN OIIBIT;

CHOCOOCTBOBATH (POPMUPOBAHUIO
MPOSIBIICHUIO IIUPOKOW SPYAUIIMU B Pa3HbBIX
001aCTIX 3HAHWUM, IIOCTOSHHO ITOBBIIIATL CBOM
00pa3oBaTeNbHBINA U KYJIbTYPHBIH YPOBEHB;

JaBaTb OLICHKY HOBbBIM CUTYAllUAM, BHOCUTDb
KOPPCKTHUBBI B ACATCIIbHOCTh, OLICHUBATDH
COOTBETCTBUEC PE3YJIbTATOB LECIIAM,;

BJIQJIETh HABbIKAMHU [103HABATEIbHOU
pedraexcuu Kak OCO3HAHUS COBEPIIAEMBIX
JIEMCTBUM U MBICIUTENBHBIX IPOLECCOB, UX
pe3yJIbTaTOB U OCHOBAHMIA;

MCII0JIb30BaTh IPUEMBbI peIeKCUH IS
OLIEHKU CUTYyalllH, BBIOOPA BEPHOT'O pEILCHMS;

YMCTh OLICHUBATH PUCKHU U CBOCBPEMCHHO
MNPUHHUMATh PCIICHUA 110 UX CHUKCHUIO,

3aJa4 Ha JBW)KEHUE; pelaTh MPaKTUKO-OPUEHTUPOBAHHbIC 3a/1a4l Ha
HauOoJIbIINE U HAMMEHbIINE 3HAYEHUS, HA HAXO0XKJEHHUE IIyTH, CKOPOCTH
U YCKOPEHMUS;

5)yMeHue onepupoBaTh MOHSATHAMU: pallMOHAIbHAS (QYHKIHS,
nokasarenbHas QYHKIM, cTeneHHas GpyHKuus, JorapudMuaeckast
(GyHKIMSA, TPUTOHOMETpUYECKUE PYHKINHU, 0OpaTHbIe (YHKIINN; yMEHHUE
CTPOUTH IpaUKK U3yIeHHBIX (QYHKIHH, HCIIOIB30BATh I'paguKy IpU
M3YYEHHUH MPOIECCOB M 3aBUCUMOCTEH, IPU PELICHUN 33/1a4 U3 JPYTUX
y4eOHBIX IPEAMETOB M 33/1a4 U3 PeasbHOM JKU3HH; BBIpaXaTh GopMyIaMu
3aBHCUMOCTH MEX/1y BETUUNHAMH;

6)yMeHue peniath TeKCTOBBIC 33/1a41 Pa3HBIX THIIOB (B TOM YHCIIC HA
IIPOLIEHTBI, JOJIM U YaCTH, Ha JBMKEHHUE, pabOTy, CTOUMOCTh TOBApOB U
yCIIyT, HAJIOTH, 3a7ja4ui U3 00JaCTH yIpaBiIeHUS JINYHBIMU U CEMEUHBIMU
(uHaHCaMU); COCTaBIIATh BBIPA)KEHUS, YPAaBHEHMsI, HEPAaBEHCTBA U MX
CHUCTEMBI 110 YCIOBHIO 33J]a4, UCCIEA0BATh MIOJIyY€HHOE PEIICHUE U
OLIEHUBATh [IPABJIONOA00HOCTb PE3YIILTATOB;

7)yMeHHE OTIepUpPOBaTh MOHATUSIMHU: CpeHEe apu(MeTHIECKOe, METHaHa,
HauOoJIbIlIee ¥ HAUMEHBIIIee 3HAUCHUSI, pa3Max, JUCTIEPCHs], CTaHIapTHOE
OTKJIOHEHHE YUCIIOBOTO HA0Opa; yMEHHE U3BIIEKATh, MHTEPIPETHPOBATH
nH(pOpMaIIUIO, MPEJCTABICHHYIO B TA0JIMIIaX, HA AUarpaMMax, rpadukax,
OTPa)KaroIllyl0 CBOKMCTBA peaIbHbIX MPOLIECCOB U SIBICHUI; IPEICTABIIATh
HMH(}OPMALIHIO C TOMOUIbIO TAaOJIHUI] U JUarpamMMm; UCCIe10BaTh
CTaTHCTUYECKHUE IaHHbIE, B TOM YHCIIE C MPUMEHEHUEM IpaPuuecKuX
METOJIOB U DJIEKTPOHHBIX CPEJICTB;

8)yMeHue onepupoBaTh MOHATHIMU: CIYYaHBIH OIBIT U CITyYaifHOE
COOBITHE, BEPOSTHOCTD CIIY4alHOTO COOBITHS; YMEHHE BBIUUCIIATH
BEPOSTHOCTH C UCIOJIb30BaHNEM TpaduIeCcKUX METO/I0B; IPUMEHATh
(bopMyJIBI CIIOKEHHS U YMHOKEHHS BEpOATHOCTEH, KOMOMHATOPHBIE
(bakThl 1 GOpMYIIBI IPU PEILIEHUH 3a]]a4; OLIEHUBATh BEPOSITHOCTH
peanbHBIX COOBITHI; 3HAKOMCTBO CO CIIy4allHBIMU BEIMYMHAMH; YMEHHE
MIPUBOJIUTH PUMEPHI IPOSBICHUS 3aKOHA OOJIBIINX YHCEN B IPUPOTHBIX
1 OOILECTBEHHBIX SIBICHUSX;
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9)yMeHue onepupoBaTh MOHATHIMU: TOUKA, IPSIMasi, TUIOCKOCTb,
MIPOCTPAHCTBO, ABYTPAHHBIN YIoJl, CKPEIIMBAOIINECS MIPSIMBIE,
NapajuIeIbHOCTh U NEPIEHUKYIPHOCTD MPSIMBIX U IJIOCKOCTEH, Yo
MEXIy NMPSAMBIMHU, YTOJI MEKY NPSAMOU U IJIOCKOCTBIO, YTOJI MEKIY
IJIOCKOCTSIMU, PACCTOSIHUE OT TOUKH JI0 IIJIOCKOCTH, PACCTOSIHUE MEXTY
MPSIMBIMH, PACCTOSIHUE MEXKY IJIOCKOCTSIMU; YMEHHUE UCIIOIb30BaTh IIPU
pelIeHNH 33a1a4 U3y4eHHbIE (DAKTHI U TEOPEMBI IUTAHUMETPUH; YMEHUE
OLICHUBATh pa3Mepbl 00BEKTOB OKPYKAIOLIETO MHUPA;

10)ymeHune oneprpoBaTh MOHATHSIMU: MHOTOTPAaHHUK, CEYEHHUE
MHOTOTpaHHHKa, Ky0, mapajieNnenue, pusMa, mupamuia, Gurypa u
MOBEPXHOCTh BpaIlEeHHs, IMIMHAP, KOHYC, map, chepa, cedeHus Gpurypsr
BpAIIEHUs, INIOCKOCTh, Kacaromasics cepsl, HIINHAPA, KOHYCAa, IUIONIA b
MOBEPXHOCTHU MUPAMUJIBL, TIPU3MBI, KOHYCa, IWIMHAPA, TUIOMAb CHEpPHI,
00BbeM KyOa, MIPSMOYTroJIbHOTO MapaieenuIe a, IupamMuIbl, IPU3MBbI,
WINH]PA, KOHYCa, IIapa; yMEeHUe n300paaTh MHOTOTPAaHHUKU
MOBEPXHOCTHU BPALICHUS, HX CEYCHHS OT PYKH, C TOMOIIBIO YePTEKHBIX
MHCTPYMEHTOB M JIEKTPOHHBIX CPEACTB; YMEHUE PAcllO3HABATh
CHMMETPHIO B IPOCTPAHCTBE; yMEHUE PACIIO3HABATH ITPABHIIHLHBIC
MHOTOT PaHHHKH;

11)ymMeHune oneprupoBaTh MOHATHIMU: IBH)KEHHE B IPOCTPAHCTBE,
110100HbIE GUTYPHI B MPOCTPAHCTBE; UCIOIb30BaTh OTHOILIEHUE
IUI0IIael MoBepXHOCTEH U 00BEMOB MOJOOHBIX (DUTYp IPU PEIICHUN
3ajad;

12)yMeHue BBIYMCIIATh T€OMETPHUYCCKUE BEJTMUUHBI (JUTHHA, YTOJI,
oAb, 00beM, IIIOMIAAb IOBEPXHOCTH ), UCTIONb3Yys U3YUCHHbBIE
(hopMyITBI U METO/IHI,

13)yMeHue onepupoBaTh MOHITUSIMU: MPSIMOYTOJIbHAS CHCTEMA
KOOpJMHAT, KOOPJUHATHI TOUKH, BEKTOP, KOOPAUHATHI BEKTOPA,
CKaJISIpHOE MPOU3BEJCHHE, YTOJl MEX/1y BEKTOpaMHU, CyMMa BEKTOPOB,
IIPOU3BEACHNE BEKTOPA HA YHUCIIO; HAXOIUTh C IIOMOIIBIO N3YYEHHBIX
(hopMyI1 KOOPMHATHI CEPEUHBI OTPE3Ka, PACCTOSHUE MEXKTY IBYMSI
TOUYKAMH;
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14)ymeHue BBIOUPATh MOIXOMSAIINI U3YUSHHBI METO JUTS PEIICHHSI
3aJja4u, paclo3HaBaTh MaTeMaTH4YECKHUE (PaKThl 1 MaTEMATHYECKHE
MOJIENI B IPUPOAHBIX M OOLIECTBEHHBIX SBICHHSX, B HCKYCCTBE; YMEHHE
IIPUBOJUTH IIPUMEPBI MATEMATHYECKUX OTKPBITUN POCCUICKON 1
MHPOBOM MaTEMaTU4YECKON HAyKH.

OK 04. D¢ddexTuBHO
B3aUMO/ICHCTBOBATh U
paboTarh B KOJUIEKTHBE
¥ KOMaHie

OCYIIECTBIISITh KOMMYHHUKAITIH BO BCEX
chepax KU3HU;

pacno3HaBaTh HeBepOaIbHBIE CPEACTBA
OOILIEeHHS, TOHUMATh 3HAYCHNE COLUABHBIX
3HAKOB, PAaCIIO3HABATh MPEIOCHUTKA
KOH(DJIMKTHBIX CUTYallUil U CMATYATh
KOH(JINKTHI;

BIIAJICTh PA3IMYHBIMU CIIOCOOAMHU OOILIEHUS U
B3aMMO/ICICTBUS;

APTYMCHTUPOBAHHO BECTHU AUAJIOT, YMCTb
CMATYAaTh KOH(i)J'II/IKTHI)IG CUTyalluu,

Pa3BEPHYTO U JIOTHYHO U3JIaraTh CBOIO TOUKY
3peHUsl C UCTIOIb30BAaHUEM S3BIKOBBIX
CPEICTB;

MOHMMATh U UCTIOJIb30BaTh MPEUMYIIECTBA
KOMaHHOW M UHAMBUyaTbHON paboThI;

BBIOMPATh TEMAaTHKY U METOJIbI COBMECTHBIX
JENCTBUI ¢ yueTOM OOIIMX UHTEPECOB U
BO3MOYKHOCTEHN Ka)KIOI'0 YJI€HA KOJUIEKTUBA;

IIPUHUMATD LEJIU COBMECTHOM NEATEIIBHOCTH,
OpraHM30BBIBATh U KOOPAMHUPOBATH JIEHCTBUS
10 €€ JTOCTHKEHUIO: COCTABIIATH IIJIaH
JIEHCTBHM, pacCIpeiesATh POJIU C y4ETOM

1)BiazieHue MeTo1aMu JI0Ka3aTeIbCTB, AITOPUTMAMU PEIICHUS 3a/1a4;
ymeHue GopMyJIupOBaTh ONMPEIEICHHUS, aKCUOMBI M TEOPEMBI, IPUMEHSTH
WX, MPOBOJUTH J0Ka3aTEIbHbIC PACCYKICHUS B XOJI€ pELICHUS 3a/1a4;

2)yMEHHE OTIepUPOBATh OHATUSAMHU: CTEIICHb YHCIIA, JIOTapu(M YnCIIa;
YMCHHE BBITIONHSATH BRIYUCIICHUE 3HAYCHHUA U IPEOOpa30BaHUS
BBIPKEHUI CO CTETEHSIMH U Jorapudmamu, mpeodpazoBaHus ApoOHO-
palMOHATBHBIX BHIPAKCHUIM;

3)yMeHHUe OnepupoBaTh MOHATHIMU: PAllMOHANBHBIC, UPPALUOHAIBHBIC,
NoKa3aTeJbHble, CTENIEHHBIE, Iorapu(MUIecKue, TPUrOHOMETPHUUECKUE
YPaBHEHUS U HEPABEHCTBA, UX CUCTEMBI,

A)yMeHHE ONIEPUPOBATh MOHATHIMU: (QYHKIIHS, HENPEpbIBHAS (DYHKIIHS,
MIPOU3BO/IHAS, IEPBOOOPA3HAs, ONIPEICIEHHBIN HHTErpall; yMEHHe
HaXOJUTh MPOU3BO/IHBIE 3JIEMEHTAPHBIX (PYHKIIMH, UCTIONIB3YS
CIpaBOYHBIE MAaTEPUANIbl; UCCIE0BATH B MPOCTEHIINX CiIydasx GyHKINH
Ha MOHOTOHHOCTb, HaXOUTh HAUOOJIbIINE U HAUMEHBIIINE 3HAYCHUS
(GyHKIMN; CTPOUTH TpaUKM MHOTOUIICHOB € MCIIOJIb30BAaHHEM arrapara
MaTeMaTHYECKOro aHaJln3a; MPUMEHSITh POU3BOIHYIO MPU PELIEHUN
3a/1a4 Ha ABW)KCHUE; PEIIaTh IPAKTUKO-OPUEHTUPOBAHHBIE 33/1a4M Ha
HauOOoJbIINE U HAUMEHbIINE 3HAUeHUsI, Ha HaX0XKJIEHUE MyTH, CKOPOCTU
U YCKOpEHMUS;

5)yMeHue onepupoBaTh MOHATHAMU: pallMOHAIbHAS (QYHKIUS,
MoKasareabHasi QyHKIMS, CTeNeHHast PYHKIIUS, JorapudmMuyeckas
(GyHKIMS, TPUTOHOMETpUYECKUE PYHKIUHU, 0OpaTHbIe (YHKIIUN; YMEHHUE
CTPOUTH rpapuKy N3y4EHHBIX (QYHKIUH, UCIIONb30BaTh rpaduKu npu
M3YYEHHUH MPOLIECCOB M 3aBUCUMOCTEH, IPU PELICHUH 33/1a4 U3 JPYTUX
y4eOHBIX IPEIMETOB U 33]1a4 U3 pealbHOM KU3HH; BbIpa)kaTh (opMyliaMu

15




MHEHHUI YJaCTHUKOB 00CYKIaTh Pe3yIbTaThl
COBMECTHOM pabOTHI,

OIICHUBATh Ka4e€CTBO CBOEIO BKJIAAa U
KQKJO0r0 y4aCTHUKA KOMaH/IbI B OOIIHIA
pe3yNbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

npeajaaratb HOBBIC IIPOCKTEI, OLICHUBATh UACHU
C IMO3UIIMN HOBU3HbI, OpUT'MHAJIBHOCTH,
HpaKTquCKOﬁ 3HAYUMOCTH;

KOOPAUWHHUPOBATH U BLIINIOJIHATH pa60Ty B
YCJI0BHUAX P€AaJIbHOI'0, BUPTYAJIBHOI'O U
KOM6I/IHI/IpOBaHHOFO BBaHMOHCﬁCTBHH;

OCYHICCTBJIATD MO3UTUBHOC CTPATCTUYCCKOC
MMOBCACHHUC B PA3JIMYHBIX CUTyallHUAX,
IMPOABJIATE TBOPUYCCTBO U B006pa)KeHI/IC, OBITh
WHHUIIMATUBHBIM.

CaMOCO3HaHUsI, BKJIFOYAIOIIEro CIIOCOOHOCTh
IMOHHUMATh CBOE SMOLIMOHAILHOE COCTOSHHE,

BUJIETh HANPABJIEHMSI pa3BUTHS COOCTBEHHOM
HYMOIIMOHAIBHOM cepbl, OBITh YBEPEHHBIM B

ceoe;

CaMOpEeryJIMpOBaHUs, BKIIOYAIOIIETO
CaMOKOHTPOJb, YMEHUE MPUHUMATH
OTBETCTBEHHOCTb 32 CBOE IIOBE/ICHUE,
CIIOCOOHOCTH a/IalITUPOBATHCS K
SMOITMOHAITBHBIM U3MEHEHUSM U MPOSIBIISATH
THOKOCTB, OBITH OTKPHITHIM HOBOMY;

BHYTpCHHeﬁ MOTHBAIIUU, BKJ'IIO‘IE[IOU.[CI‘/JI
CTPEMIICHHUEC K TOCTHIKCHUIO IICIIN U YCIICXY,
ONTUMU3M, NHUIITUATHBHOCTL, YMCHUC
}IGI)’ICTBOBaTB, ncxoasa nu3 CBOUX

3aBUCUMOCTH MCIKY BCIIMYNHAMU

6)yMeHue penath TeKCTOBBIC 33/1a41 Pa3HBIX THIIOB (B TOM YHCIIC HA
IIPOLIEHTBI, JOJIM U YaCTH, Ha JBH)KEHUE, pabOTy, CTOUMOCTh TOBApOB U
yCIIyT, HAJIOTH, 33/1a4M U3 00JIaCTH YIPABJICHUS JIUYHBIMU U CEMEUHBIMU
(uHaHCaMU); COCTaBIIATh BBIPA)KEHUS, YPAaBHEHMsI, HEPAaBEHCTBA U MX
CUCTEMBI 10 YCIIOBHIO 33J1a4H, UCCIIE0BATh IIOJIy4YEHHOE pELICHUE U
OLIEHUBATh IIPABIONOL00HOCTh PE3YJILTATOB;

7)yMeHue omnepupoBaTh MOHATHAMU: cpeHee apudmMeTHieckoe, MeJ1aHa,
HanOoJIbIIIee U HANMEHBIIIEE 3HAYCHHA, pasMax, JUCICPCUsd, CTAHIAPTHOC
OTKJIOHEHHE YHCIIOBOTO HA0Opa; YMEHHE U3BIICKAaTh, HHTEPIPETUPOBATh
nH(pOpMAIHIO, TIPEACTABICHHYIO B TaOJIHIIaX, HA AUarpaMMax, rpadukax,
OTpPaXKAIOUIYIO CBOMCTBA PEATBbHBIX MPOLIECCOB U SBJICHUI; IPEACTABIIATH
UHGOPMAIIHIO C TIOMOIIBIO TAOJUIT M JUarpaMM; UCCIEeI0BaTh
CTaTHCTUYECKHE JaHHbBIC, B TOM YHCIIE C IPUMEHEHHEM IpaduIecKux
MCTOOOB U 3JICKTPOHHBIX CPCACTB;

8)yMeHHUe OrepupoBaTh MOHATHIMH: CIYYaiHbIA OIBIT U CITy4aiiHO
COOBITHE, BEPOSTHOCTD CIIy4allHOTO COOBITUS; YMEHHE BBIUUCIIATh
BEPOSTHOCTH C UCIOJIb30BaHUEM T'paUIeCKUX METO/I0B; IPUMEHSTh
(bopMyJIBI CIIOKEHHS U YMHOKEHHS BEpOATHOCTEH, KOMOMHATOPHBIE
(bakThl 1 POpMYIBI IPU PELLIEHUH 3aa4; OLIEHUBATh BEPOSITHOCTH
peanbHBIX COOBITHH; 3HAKOMCTBO CO CIIy4aifHbIMU BEIMYMHAMH; YMEHHE
MIPUBOJIUTH IPUMEPHI IPOSBICHUS 3aKOHA OOJIBIINX YHCEI B IPUPOTHBIX
1 OOILECTBEHHBIX SIBICHUSX;

9)yMeHue onepupoBaTh MOHATHAMU: TOUKA, IPSIMasi, TUIOCKOCTB,
IIPOCTPAHCTBO, ABYTPAHHBIN YIroJl, CKPEIIMBAIOIIHNECS NPSAMBIE,
MapaJuIEIbHOCTD U MEPIICHIUKYIIIPHOCTD IPSIMBIX U IUIOCKOCTEH, YroJl
MEXy NMPSAMBIMH, YTOJI MEKY NPSAMOU U IJIOCKOCTBIO, YTOJI MEKIY
IIJIOCKOCTSIMU, PACCTOSIHUE OT TOYKH J10 IUIOCKOCTH, PACCTOSHUE MEXKY
MPSIMBIMH, PACCTOSIHUE MEK/Y INTIOCKOCTSIMU; YMEHHE UCII0Ib30BATh MPH
peleHnH 3a1a4 U3y4eHHbIe (DaKThl U TEOPEMBI IUTAHUMETPHUH; YMEHUE
OLICHUBATh pa3Mepbl 00BEKTOB OKPYKAIOLIETO MHUPA;

10)ymenue onepupoBaTh MOHATHUSIMHI: MHOTOTPaHHHUK, CEUYCHHE
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BO3MOXKHOCTEI;

SMITATHH, BKIIOYAIOIIEH CIIOCOOHOCTh
ITOHMMATh SYMOLIMOHAIILHOE COCTOSHUE
JpYTrUX, YYUTBIBATh €0 IIPU OCYILIECTBICHUU
KOMMYHHKAIMH, CIIOCOOHOCTh K COYYBCTBHIO
U CONCPEKUBAHUIO;

COLIMAJIbHBIX HaBBIKOB, BKJIFOUAIOIIUX
CIIOCOOHOCTH BBICTpaNBaTh OTHOLLICHUS C
JIPYTUMH JTIOABMHU, 3200THTHCS, IIPOSBIISATH
MHTEPEC U pa3peniatb KOHMINKTHL,

IIPpUHUMATb C€6$I, IIOHKUMasA CBOM HCAOCTATKH
n 1O0CTOMHCTBA,

IIPUHUMATh MOTUBBI U apIyMEHTBI JPYIUX
JIOJEH NIPU aHAIIU3€ PE3yIbTaTOB

JIeTCIIBHOCTH;

MpHU3HABaTh CBOE MIPABO U TPABO JIPYTUX
JI0JIeH Ha OIIMOKU,

pa3BUBATh CIIOCOOHOCTH TOHUMATh MUD C
MO3UIUH JIPYTOro YeJIOBEKa;

paboTaTh UHAWBUYaJIbHO U B TPYIIIIE.

MHOTOIpaHHHKa, Ky0, mapajienenumnes, npusMa, mupamuia, Gurypa u
MOBEPXHOCTb BpallleHHUs, IIMIIMHIP, KOHYC, 11ap, cepa, ceueHUs: GUrypbl
BpAILEHHs, TUIOCKOCTh, Kacarouiascs chepbl, INHAPA, KOHYCA, IJI0MIA1h
MOBEPXHOCTU MUPAMU/IBL, TPU3MBI, KOHYCA, [IUJIMHAPA, TIIOIMAIL CHEPHI,
00beM Kyba, MPSMOYTOJIbHOTO MapajliesIenuIe1a, MUPaMUIb, IPU3MBI,
UWIMH]IPA, KOHYCA, IIapa; yMEeHHue n300paxaTb MHOTOTPaHHUKH U
IIOBEPXHOCTHU BpaILlEHUs, UX CEUEHHUS OT PYKH, C IOMOIIIbIO YEPTEIKHBIX
WHCTPYMEHTOB U 3JIEKTPOHHBIX CPEICTB; YMEHHE PACIIO3HABATh
CUMMETPHUIO B IPOCTPAHCTBE; YMEHUE pAacliO3HABaTh NPaBUIIbHbIC
MHOI'OTPaHHUKY;

11)yMeHue onepupoBaTh MOHIATUSMU: IBUKCHHUE B IIPOCTPAHCTBE,
1o100HBIE (GUTYPHI B IPOCTPAHCTBE; MCIIOJIH30BAaTh OTHOIICHUE
Ionaiel MoBepXHOCTEH 1 00bEMOB MOIOOHBIX (DUTYD MPU PELICHUH
3azay;

12)yMeHue BBIYUCIIATh T€OMETPHUYCCKUE BEJTMUUHBI (JUTHHA, YTOJI,
oAb, 00beM, IIIONIAAb TOBEPXHOCTH ), UCTIONb3Yys U3YUCHHbIE
(hOpMYIIBI 1 METO/IBI;

13)yMeHue oneprupoBaTh MOHATHIMU: MPSIMOYTOJIbHAS CHCTEMA
KOOpJAWHAT, KOOPJUHATHI TOYKH, BEKTOP, KOOPAUHATHI BEKTOPA,
CKaJISIpHOE MPOU3BEJCHHE, YTOJl MEX/1y BEKTOpaMHU, CyMMa BEKTOPOB,
IIPOU3BENCHNE BEKTOPA HA YHACJIO; HAXOIUTh C IIOMOIIBIO N3YYEHHBIX
(hopMyJ1 KOOPJMHATHI CEPEINHBI OTPE3KA, PACCTOSTHUE MEXKIY ABYMSI
TOYKAMH;

14)ymeHue BBIOMPATh MOIXOMSAIINI U3YUSHHBIH METOT JUTS PEIICHHSI
3aJ1a4yM, paclo3HaBaTh MaTeMaTHueckue (hakThl 1 MaTeMaTHUYECKHEe
MOJIEJI B IPUPOAHBIX M OOIIECTBEHHBIX SBJICHUSX, B HCKYCCTBE; YMEHHE
MIPUBOJUTH IPUMEPHI MATEMAaTUYECKUX OTKPBITHA POCCUMCKON U
MHPOBOM MaTeMaTUYECKON HAYKH.

OK 05. OcyiiecTBasTh
YCTHYIO ¥ TUICBMCHHYIO
KOMMYHHKAITIIO Ha
rOCyJapCTBEHHOM

acmemu4ecKoco 60Cnumarusl.

9CTECTUYCCKOC OTHOIICHUEC K MHUPY, BKIIIFOYAA
OCTCTUKY 6I)ITa, HAaYYHOT'O U1 TCXHUYCCKOT'O

1)BrageHue MeTo1aMu JI0OKa3aTeIbCTB, AJITOPUTMAMU PEIICHUS 3a/1a4;
ymMeHue GopMyIupoBaTh OMPEIEICHUS, aKCHOMBI M TEOPEMBI, TIPUMEHSATH
UX, IPOBOAUTH JOKA3aTEIbHbIE PACCYKIECHUS B XOJI€ PELIECHHUS 3a/1ay4;
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s3bIKe Poccuiickoi
denepalvv ¢ y4eToM
0COOCHHOCTECH
COLIMAJILHOTO U
KYJIBTYPHOTO
KOHTEKCTa

TBOPYECTBA, CIIOPTA, TPYAa U 0OLIECTBEHHBIX
OTHOIIICHU;

CIIOCOOHOCTH BOCTIPUHUMATD PA3IUYHbIC BUJIbI
HCKYCCTBA, TpaAUuLIUU 1 TBOPUYCCTBO CBOCTO U
JIPYTHX HapOJOB, OLIYIIATh IMOLMOHAIEHOE
BO3JEHCTBUE UCKYCCTBA;

Y6€)KI[CHHOCTB B 3HAYMMOCTH AJIA JINYHOCTHU U
O6H_ICCTBa OTCYCCTBEHHOI'O U MUPOBOT'O
HCKYCCTBA, 9STHUYCCKUX KYJIBTYPHBIX
Tpannunﬁ W HApOJHOI'O TBOPUYCCTBA,

TOTOBHOCTBL K CaAMOBBIPAXXCHHIO B PA3HBIX
BUJaX UCKYCCTBA, CTPECMIICHUC IIPOABJIATH
Ka4dycCTBa TBOquCKOﬁ JIMYHOCTH,

2)yMEHHUE OIIepUPOBATh MOHSATHAMU: CTEIICHb YHCIIA, JIOTapr(M dnca;
YMEHHE BBIMOJHAThH BHIYMCICHUE 3HAYCHUH U TIPEOOpa3oBaHUsI
BBIPKEHUH CO CTENEHSIMH U Jiorapudmamu, mpeodpazoBaHus ApoOHO-
palMOHAIBHBIX BBIPAKCHUH;

3)yMeHue onepupoBaTh MOHATUSMU: pallHOHAILHBIC, HPPAIIIOHAIBHBIC,
MoKa3aTeJbHbIe, CTETNICHHBIE, JIorapu(MUUYeCcKue, TPUTOHOMETPUIECKHE
YpaBHEHUS U HEPABEHCTBA, UX CUCTEMBI;

4)yMeHHE ONIepHpOBaTh MOHATHIMU: (QYHKIHS, HENpepbIBHAS (yHKIHS,
MIPOU3BO/IHAS, IEPBOOOPA3HAS, ONIPEICIICHHBI HHTErpall; yMEHHE
HaXO/UTh MPOU3BOIHBIC FTIEMEHTAPHBIX (PYHKIMIH, UCTIONB3YS
CIpaBOYHBIC MAaTEPHUAIIBI; HCCIEI0BATH B MPOCTEHINNX CIydasx (GpyHKIUH
Ha MOHOTOHHOCTb, HAXOUTh HaOOJIbIINE U HAUMEHbIINE 3HAYSHUS
(GyHKIUN; CTPOUTH TPa(pUKH MHOTOUICHOB C HCIIOJIb30BAaHUEM ariapara
MaTEMaTUYECKOI0 aHAJIN3a; IPUMEHATH IPOU3BOIHYIO IIPU PELLICHUU
3a]1a4 Ha JABU)KEHUE; pelllaTh IPAaKTUKO-OPUEHTUPOBAHHBIE 3a/1a4K Ha
HauOoJIbLIME U HAUMEHbIINE 3HAYCHUS], HA HAXOXKICHUE ITyTH, CKOPOCTH
U YCKOPEHMUS;

5)yMeHue onepupoBaTh MOHATHIMU: pallMOHAIbHAS QYHKIHUS,
nokaszatenabHast QyHKIMS, cTeneHHast QyHKIMs, Jorapudmuyeckas
(GyHKIUS, TPUTOHOMETpUYecKre (PyHKIINU, OOpaTHbIE PYHKIIUN; YMEHUE
CTPOUTH TpapUKH N3Y4EeHHBIX (PYHKIIHMIA, NCTI0IB30BaTh rpauku Ipu
M3Y4EHHUH MPOLIECCOB U 3aBUCUMOCTEH, IPU pPELICHUH 3a/1a4 U3 IPYruxX
y4eOHBIX PEAMETOB U 33a4 U3 pealbHOW )KU3HU; BBIpakaTh (pOpMyJIaMu
3aBHUCHUMOCTH MEXy BETUUMHAMU;

6)yMeHue peniath TeKCTOBBIC 33/1a41 Pa3HBIX TUIIOB (B TOM YHCIIE HA
MIPOLIEHTHI, JOJIM U YaCTH, Ha JBIXKEHUE, padOTy, CTOMMOCTh TOBAPOB U
YCIIyT, HAJIOTH, 33J]a41 U3 00JIACTH YIIPABIIEHUS JIUUYHBIMUA U CEMEHHBIMU
(uHaHCaMU); COCTABIIATh BBIPAXKEHUS, YPaBHEHHsI, HEPAaBEHCTBA U MX
CHCTEMBI T10 YCIIOBHIO 3aJJa4d, UCCIIEOBATh ITOJIy4YEHHOE PELICHUE U
OLIEHUBATh MPABJIONOA00HOCTh PE3YIIbTATOB;

7)YMCHI/IC ONCprUpOBaATh NOHATUAMUA: CPCAHCC apI/I(I)MCTI/I‘{CCKOC, MEaHaHa,
HauOoIbIIee U HaMMEHbBIIIEEe SHAYCHM, pasMax, TUCIICPCUsd, CTAHIAPTHOC
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OTKJIOHEHHE YHCIIOBOTO Ha0Opa; yMEHUE U3BJIEKaTh, HHTEPIPETHPOBATH
nH(pOpMaInIo, MPeJCTaBICHHYIO B TA0JIMIIaX, HA AUarpaMMax, rpadukax,
OTPAXKAIOLYI0 CBOMCTBA PEAIBHBIX MPOLIECCOB U SIBIICHU; TPEACTABIIATh
MH(POPMAIIHIO C TIOMOIIBIO TAOJIUIT M JUArpaMM; UCCIeI0BaTh
CTaATUCTUYCCKUC NAHHBIC, B TOM YUCJIC C IPUMCHCHHUECM rpa(bnquKHx
METOJIOB U 3JICKTPOHHBIX CPEJICTB;

8)yMeHHe OTeprpoBaTh MOHATUSMHE: CIYYallHBIN OIBIT U CIyYaiiHOE
COOBITHE, BEPOSTHOCTD CIIY4allHOTO COOBITHS; YMEHHE BBIYUCIISATH
BEPOSTHOCTH C UCIOJIb30BaHHUEM TpaduIecKUX METO/I0B; IPUMEHSATh
(hOopMyIIBI CIOKEHHS U YMHOXKEHHSI BEPOSTHOCTEH, KOMOWHATOPHBIE
(bakTbl 1 GOpMYIIBI IPU PEIICHUH 3a]1a4; OLICHUBATh BEPOSITHOCTH
peaJIbHbIX COOBITHI; 3HAKOMCTBO CO CIy4ailHbIMU BEIMUMHAMU; YMEHUE
MIPUBOJIUTH IPUMEPHI IPOSBICHUS 3aKOHA OOJIBIINX YHCEN B IPUPOTHBIX
1 OOLIECTBEHHBIX SBJICHUSX;

9)yMeHue onepupoBaTh MOHATHAMU: TOYKA, IPsSMasi, INIOCKOCTb,
IIPOCTPAHCTBO, ABYTPAHHBIN YIroil, CKPEILIUBAIOLINEC IIPSIMBIE,
NapaJUIEIbHOCTD U MEPIIEHIUKYIIIPHOCTD IPSIMBIX U IUIOCKOCTEH, YToJl
MEXIY NPSMBIMU, YTOJI MEKAY NPAMOU U IJIOCKOCTBIO, YTOJI MEXKILY
IIJIOCKOCTSIMU, PACCTOSIHUE OT TOYKH JI0 TUIOCKOCTH, PACCTOSTHUE MEXKY
MIPSIMBIMU, PACCTOSHUE MEXKAY INIOCKOCTSAMU; YMEHHUE UCIIONb30BaTh IIPU
pelIeHNH 3a]1a4 U3y4eHHbIE (aKThl U TEOPEMBI IUTAHUMETPUH; YMEHUE
OLIEHUBATh pa3Mepbl 00BEKTOB OKPYKAIOIIEr0 MHUPA;

10)yMeHue onepupoBaTh MOHIATUSIMHU: MHOTOTPAHHUK, CCUCHHE
MHOTOTPaHHUKA, KyO0, IMapajuieeuIie]], Mpu3Ma, mupaMusa, Gurypa u
MOBEPXHOCTh BpallleHUs, IIMIIMHIP, KOHYC, map, chepa, cedyeHus: GUrypol
BpAIEHHsI, TUIOCKOCTh, Kacaromiascs cepbl, IIMHAPA, KOHYCAa, IJI0MIaTh
MOBEPXHOCTH MUPAMUIBI, TPU3MBI, KOHYCA, [IIIWHAPA, TUIOIMATL CHEPHI,
00beM Ky0a, IPsIMOYTOJIBHOTO MapajuieNienuIie ia, TUPaMHuIbl, TPHU3MBI,
HWIMH]IPA, KOHYyCa, IIapa; yMEeHHue N300pakaTb MHOTOTPAaHHUKU U
MTOBEPXHOCTH BPAIICHHUS, KX CEYCHHUS OT PYKH, C TIOMOIIIBIO YePTEIKHBIX
WHCTPYMEHTOB U DJIEKTPOHHBIX CPEJICTB; YMEHHE PACIIO3HABATH
CUMMETPHIO B IPOCTPAHCTBE; YMEHHUE paclio3HABaTh MPABUILHBIC
MHOTOTPaHHUKU;
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11)ymMeHue oneprupoBaTh MOHATHIMU: IBU)KEHHE B IPOCTPAHCTBE,
1oJJ00HbIe (GUTYpHI B IPOCTPAHCTBE; HCIIOIH30BATh OTHOLICHHUE
IUTIOIIAJIeH TOBEPXHOCTEH 1 00BEMOB OJOOHBIX (DUTYp IPU PEIICHUU
3ajay;

12)yMeHue BBIYUCIATh TEOMETPHUYECKUE BEJTMUUHBI (UIMHA, YTOI,
TUI0IIAb, 00BEM, TUIOIAAb TOBEPXHOCTH ), UCIIONb3YS H3yYCHHbIC
(hOpMyIIbI U METO/IBI;

13)yMeHue onepupoBaTh MOHIATUSAMU: MPSMOYTOJIbHAS CUCTEMA
KOOPAMHAT, KOOPAUHATHI TOUYKH, BEKTOP, KOOPAUHATHI BEKTOPA,
CKaJIsIpHOE MPOU3BEJCHHE, YTOJl MEX/1y BEKTOpaMHU, CyMMa BEKTOPOB,
MIPOU3BEICHUE BEKTOPA HA YUCJIO; HAXOAUThH C MOMOIIBIO U3YYEHHBIX
(hopMyI1 KOOPMHATHI CEPEMHBI OTPE3KA, PACCTOSTHUE MEXKIY ABYMSI
TOYKaMU;

14)yMeHue BBIOUPATh MOIXOASIINN H3YUEHHBIA METOT /ISl PEIICHUS
3a/1a4M, paclo3HaBaTh MaTeMaTHYECKKHe (PaKThl 1 MaTEMaTHYCCKHE
MOJICJIA B MPUPOIHBIX U OOIIECTBEHHBIX SIBJIICHUSIX, B UCKYCCTBE; YMEHHE
MPUBOJUTH TPUMEPHI MATEMATHYECKUX OTKPBHITHN POCCUMCKON U
MHPOBOM MaTEMaTH4YECKON HAyKH.

OK 06. ITposiBsTH
Tpa)KIaHCKO-
NaTPUOTUYECKYIO
TO3UIIHIO,
JIEMOHCTPUPOBATH
OCO3HAHHOE TTOBEJICHUE
Ha OCHOBE
TPaIULIUOHHBIX
001IIeYeTOBeYeCKUX
LIECHHOCTEH, B TOM
YUCJIE C YIETOM
rapMOHM3alUU
MEKHAITHOHATBHBIX 1
MEXPEUTUO3HBIX
OTHOIIICHUH,

ZpCZchaaHCKOZO socnumanru.

c(hOpMUPOBAHHOCTH TPAKIAHCKOM TTO3UITIHI
00yyYaroIerocsi Kak akTUBHOT'O U
OTBETCTBEHHOI'O WIEHA POCCUICKOIO
00111eCTBA;

OCO3HaHHE CBOMX KOHCTHTYIIHOHHBIX MIPaB U
00s13aHHOCTEH, YBOXKECHHE 3aKOHA U
MIPABOIOPAJIKA;

MMPUHATHUEC TPAAUIIMOHHBIX HAllTUOHAJIBHBIX,
06Hlequ0BequKHX TYMaHHUCTUYCCKUX N
ACMOKPAaTUICCKHUX HCHHOCTCﬁ;

1)Brazienre MeTO1aMu JTI0OKa3aTEIbCTB, AITOPUTMAMH PEIICHUS 3a/1a4;
yMeHue GopMyIHpOBaTh OMPeNeICHHs], aKCHOMBI U TEOPEMBI, IPUMEHSATh
WX, MPOBOJUTH JI0Ka3aTEIbHbIE PACCYXKJICHUSI B XOJI€ PEUICHUS 3a/1a4;

2)yMEHHUE OTIepUPOBATh MOHATHIMH: CTEIICHb YKCIIa, JIOTapU(pM YHCIIa;
YMEHHE BHITIONHSATH BRIUUCIICHNE 3HAYCHHUI U TPe0Opa3oBaHUs
BBIpXEHHI CO CTEMEHIMH | Jiorapudmamu, mpeodpa3oBaHus JpoOHO-
paIMoHaIbHBIX BBIPAKEHUH;

3)yMeHHe OneprpoBaTh MOHATHIMU: pallMOHANTbHBIE, UPPALMOHAIIBHBIE,
MOKa3aTeabHble, CTETIEHHBIE, JJorapu(MUIecKue, TPUTOHOMETPHUYECKHE
YPaBHEHUS U HEPABEHCTBA, UX CUCTEMBI,

A)yMeHHE ONIepHPOBATh MOHATHIMU: (QYHKIIHS, HENPEphIBHAS (PYHKIIHS,
MIPOM3BOJIHAS, IEPBOOOPA3HAs], ONIPEIEICHHbII UHTErpajl; yMEHUE
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MPUMEHSITh CTAaHAAPTHI
AHTUKOPPYMLIHUOHHOTO
MOBEJCHUS

TOTOBHOCTH HpOTI/IBOCTOSITI: NACOJIOIr'un
SKCTpEeMH3Ma, HaIlMOHAIN3Ma, KceHo(hoouH,
I[I/ICKpI/IMI/IHaI_II/II/I 110 COMaJIbHBIM,
PEIIMTHO3HBIM, PACOBBIM, HAIIHOHATBHBIM
MpU3HAKaM;

TOTOBHOCTb BECTU COBMECTHYIO JIEATEIbHOCTD
B MHTEpEecax rpakKJaHCKOro 0OIIecTBa,
y4acTBOBAaTh B CAMOYIIPABJIECHUU B
0011eo0pa3oBaTeIbHON OpraHu3alud 1
JETCKO-IOHOUIECKUX OpraHu3alusix;

YMEHHUE B3aUMOJICUCTBOBATh C COLUAIIBHBIMU
UHCTUTYTaMHU B COOTBETCTBUU C UX
(GYHKIUSAMHU U Ha3HAUEHUEM;

TFOTOBHOCTb K T'YMaHUTapHOM U BOJIOHTEPCKOU
JESATEIIBHOCTH;

nampuomu4eckoco 60cnumdanusl.

c(hOpMHUPOBAHHOCTH POCCUICKON
IPAKIAHCKOW HJIEHTUYHOCTH, TATPUOTU3MA,
YBa)X€HUs K CBOEMY HapOoly, 4YyBCTBa
OTBETCTBEHHOCTH niepen PoauHoi, roproctu
3a CBOM Kpail, cBOIO PonnHy, CBOH SA3bIK U
KYJIbTYpY, IPOILIOE U HACTOSIIEE
MHOT'OHallMOHAJIBLHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOILLIEHUE K F'OCY1apCTBEHHBIM
CHMBOJIaM, UICTOPUYECKOMY U IPUPOTHOMY
HAaCJIEINIO0, TaMITHUKAM, TpaaUuLKsIM HapOJIOB
Poccun, noctrxenusim Poccun B Hayke,
HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX U TPYAE;

uaeHHas y6e)K,[[CHHOCTL, TOTOBHOCTH K
CJIIYKCHUIO U 3allIUTC OTe‘IeCTBa,

HaXOJUTh MPOU3BOIHBIC FTIEMEHTAPHBIX (PYHKIIHIA, UCTIONB3YS
CIPaBOYHbIE MaTEpUAIIbl; UCCIEA0BATH B MPOCTEHIINX ClIydasx PyHKIUH
Ha MOHOTOHHOCTb, HaXOJUTh HAUOOJIBIINE U HAUMEHBIIINE 3HAYCHUS
(GyHKIUH; CTPOUTH rpapKM MHOTOYJIEHOB C UCIIOJIb30BAHUEM amapara
MaTEMaTHYECKOI0 aHaJIN3a; IPUMEHATH IPOU3BOIHYIO U PELLIEHUN
3a/1a4 Ha ABWKEHUE; PEIIATh IPAKTUKO-OPUEHTUPOBAHHBIE 3a/1a41 Ha
HauOoJbIINE M HAMMEHBIINE 3HAYCHNS, HA HAXOXKJICHHE TyTH, CKOPOCTH
U YCKOPEHHS;

5)yMeHHe OmeprpoBaTh MOHATHSIMHE: PAllMOHATIbHAS ()YHKIIHS,
nokaszatenbHast QyHKIH, CTereHHast QyHKIHS, Jorapudmuyeckas
GbyHKIMS, TpUroHOMeTpuYeckre PyHKIUU, oOpaTHbIE PYHKIIMH;, YMEHHE
CTPOUTH TPAPUKH U3YIEHHBIX (PYHKIIHI, UCTIONB30BaTh TPaQUKH MpH
W3YUYCHHUH MPOIECCOB M 3aBUCUMOCTEH, IPU PEIICHUU 3a/1a4 U3 JPYTUX
y4eOHBIX TIPEAMETOB U 337a4 U3 pealbHOW )KU3HU; BBIpaXKaTh GOpMyIaMu
3aBHCUMOCTH MEX/y BEJIUYUHAMH,

6)yMeHune penate TEKCTOBBIC 33/1a41 Pa3HBIX THIIOB (B TOM YHCIIE HA
MPOIEHTHI, JOJIH U YaCTH, Ha JBM)KEHHUE, pabOTy, CTOMMOCTh TOBAPOB U
yCIIyT, HAJIOTH, 3a/1a4M U3 00J1aCTH YIPABJICHUS JIUYHBIMU U CEMEHHBIMU
(uHaHCaMM); COCTABIIATH BBHIPAKEHUS, YPABHEHMSI, HEPAaBEHCTBA U UX
CUCTEMBI 10 YCIIOBHIO 33J1a4H, UCCIIEI0BATh MIOJIyYCHHOE PELICHUE U
OLIEHUBATh MPaBA0N0I00HOCTh PE3yJIbTAaTOB;

7)yMeHHUe OTepupOoBaTh MOHATHIMU: CpeHee aprudMeTHIecKoe, MeIaHa,
HauOoJblIee U HAaMMEHbIIIee 3HAYeHUs, pa3Max, AUCIEPCHusi, CTaHAapTHOE
OTKJIOHEHHE YUCJIOBOTO HA0Opa; yMEHHE U3BIIEKAaTh, UHTEPIPETUPOBATH
nH(pOpMaINIo, IPEACTAaBICHHYIO B TaOJIMIIaX, HA IMarpaMmax, rpaukax,
OTpaKaIoIIlyI0 CBOMCTBA pealIbHbIX MPOLIECCOB U SBJIECHUH; NPECTABIATh
MH(OPMAIIHIO C TIOMOIIBIO TAOJIUI] M JUarpaMM; UCCIe10BaTh
CTaTHUCTUYECKHUE IaHHbIE, B TOM YHCIIE€ C IPUMEHEHUEM rpapuuecKux
METOJIOB M 2JIEKTPOHHBIX CPE/CTB;

8)yMeHue ornepupoBaTh MOHSATHAMU: CITYYAHHBIH OIBIT H CITy4aiiHO®
COOBITHE, BEPOSATHOCTD CIYYaHOTO COOBITHSI; YMEHUE BHIYUCIISATh

BEPOSTHOCTH C UCIOJIb30BaHNEM I'paUueCKUX METOI0B; IPUMEHSTh
(hOopMyIIbI CIIOKEHUSI U YMHOXKEHUS BEPOSITHOCTEHN, KOMOMHATOPHbIE
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OTBETCTBEHHOCTH 32 €T0 CyAb0Y;
AYXOBHO-HPABCTBCHHOT'O BOCIIUTAHUSA:

OCO3HAHUE JYXOBHBIX LICHHOCTEN
POCCHIICKOTO HAapoJ1a;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO
CO3HAHMUsI, STUYECKOTO MMOBEICHNUS;

CIIOCOOHOCTH OLIEHUBATh CUTYAIUIO U
NPUHUMATh OCO3HAHHBIC PEIICHNUS,
OpPUCHTHPYACH HA MOPAJIbHO-HPABCTBCHHBIC
HOPMBI U IIGHHOCTH;

OCO3HAHME JIMYHOTO BKJIaJIa B IOCTPOCHUE
YCTOMUYMUBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOIIIEHHE K CBOUM
poauTeNnsaM U (WIn) IPYruM 4jeHaM CeMbH,
CO3JIaHUIO CEMbH HAa OCHOBE OCO3HAHHOTO
MIPUHSTHUS LIEHHOCTEN CEMEUHOW KU3HU B
COOTBETCTBUU C TPATULIMSIMU HAPOJOB
Poccuu;

(bakThl U GOPMYIIBI IIPH PELICHUU 33]]a4; OLIEHUBATH BEPOSTHOCTH
peanbHBIX COOBITHH; 3HAKOMCTBO CO CIIy4allHBIMHU BEJIMYMHAMH; YMEHHE
MPUBOAMTH IPUMEPHI IPOSBICHUS 3aKOHA OOJIBIINX YHCEN B IPUPOIHBIX
1 OOILECTBEHHBIX SIBJICHUSIX;

9)yMeHue onepupoBaTh MOHATHAMU: TOUKA, IPSIMasi, INIOCKOCTb,
IIPOCTPAHCTBO, ABYTPAHHBIN YIOJl, CKPELIUMBAIOIINECS NIPSMBIE,
[apaJUIEIbHOCTD U NEPIEHIUKYIIAPHOCTD MPSMBIX U IIJIOCKOCTEH, Yol
MEXKIy NPSMBIMH, YTOJI MEKY NPSAMOU U IIJIOCKOCTBIO, YTOJI MEKIY
IJIOCKOCTSIMU, PACCTOSIHUE OT TOYKH JI0 IIJIOCKOCTH, PACCTOSTHUE MEXKY
IIPSIMBIMH, PACCTOSIHUE MEKY INIOCKOCTSIMH; YMEHHE UCII0Ib30BATh IIPU
pelleHnH 3a1a4 U3y4eHHbIe (DAKThl U TEOPEMBI IUTAHUMETPUH; YMEHUE
OLIEHUBATh pa3Mepbl O0BEKTOB OKPYKAIOLIETO MUPA;

10)ymeHue oneprupoBaTh MOHATHSIMU: MHOTOTPAHHUK, CEYCHUE
MHOTOIpaHHMKa, Ky0, mapajienenunes, npusma, nupamuia, urypa u
MOBEPXHOCTh BpALCHUS, IIWIIMH]IP, KOHYC, IIap, chepa, ceueHust Gurypol
BpallEeHMs], IUIOCKOCTh, Kacaroliascs chepsbl, WINHAPA, KOHYCA, I1JI0I1a1b
MOBEPXHOCTH HUPAMHU/IBL, IPU3MBI, KOHYCa, IIMIIMH/IPA, TUIOMmaab chepsl,
00beM Ky0a, IPSMOYTOJIBHOTO NapasiesIenuIe 1, IupaMubl, IPU3MBI,
LHWIMH]Ipa, KOHYCa, 1apa; yMEeHUue N300pakaTb MHOTOIPaHHUKU U
IIOBEPXHOCTHU BpAICHUS, UX CEUYEHUS OT PYKH, C IOMOIIBIO YEPTEHKHBIX
MHCTPYMEHTOB M JIEKTPOHHBIX CPEJICTB; YMEHHE PACIIO3HABATh
CUMMETPHUIO B IPOCTPAHCTBE; YMEHHUE PACIIO3HABATH IIPABUIIbHBIC
MHOT'OTPaHHUKH;

11)yMeHue oneprpoBaTh MOHATHIMU: IBUKEHHE B POCTPAHCTBE,
110J100HbIE (GUTYPBI B IPOCTPAHCTBE; MCII0JIb30BaTh OTHOIIEHUE
Iouaiel NoBepxHocTel 1 00beMOB NOI0OHBIX (PUTYD MPHU PELIEHUH
3a1a4;

12)yMeHue BBIYUCISTh TEOMETPUYECKUE BEIMYMHBI (JUTMHA, YTOII,
Io1a1b, 00beM, IJIONIAAb OBEPXHOCTH ), UCTIOIb3YsI U3yUEHHbIE
(bopMyIBI U METOIBI;

13)yMeHune oneprupoBaTh MOHATHIMU: MPSIMOYTOJIbHAS CHCTEMA
KOOpPJMHAT, KOOPJMHATHI TOYKH, BEKTOP, KOOPAWHATHI BEKTOPA,
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CKaJISIpPHOE MPOU3BEIEHHE, YTOJl MEXY BEKTOpaMHU, CyMMa BEKTOPOB,
IIPOU3BENCHNE BEKTOPA HA YHACJIO; HAXOIUTH C IIOMOIIBIO N3YYEHHBIX
(opMysT KOOPAMHATHI CEPEANHBI OTPE3KA, PACCTOSTHIE MEXTY ABYMS
TOYKAMH;

14)ymeHue BBIOMPATh TOIXO NI N3YICHHBIH METO ISl PEIICHUS
3aJla4yM, paclo3HaBaTh MaTeMaTHUeCKue (DaKThl 1 MaTEMaTHICCKIE
MOJIETIU B IPUPOHBIX U OOIIECTBEHHBIX SIBJICHUSIX, B HICKYCCTBE; YMEHHE
MIPUBOJUTH IIPUMEPHI MATEMATUYECKUX OTKPBITHUHA POCCUMCKON U
MHPOBOM MaTEMAaTHUYECKON HAYKH.

OK 07. CopeiicTBOBaTh
COXPaHEHHUIO
OKpY>Karollen Cpeibl,
pecypcocOepexeHHIo,
IPUMEHATH 3HaHUA 00
M3MEHEHUH KJIMMara,
TIPUHITAITBI
OEPEIKITUBOTO
IPOM3BOJICTBA,

3¢ deKTUBHO
JIECTBOBATH B
Ype3BhIYAITHBIX
CUTYaITUSIX

IKOJI02UYEeCKoe socnumanue.

c(OPMHPOBAHHOCTB IKOJIOTHUECKON
KYJBTYPbI, IOHUMAHUE BIUSHUS COLIMATIBHO-
HYKOHOMHYECKUX MPOIIECCOB HA COCTOSTHUE
HPUPOHOHN U COLMAIBHOM CPEIbl, OCOZHAHUE
r7100aTbHOTO XapaKTepa 3KOJOTHUECKUX
npo0Jem;

IUTAHUPOBAHME U OCYILECTBICHUE IEHCTBUM B
OKpPY’KaloIlley cpefie Ha OCHOBE 3HaHUS Leei
YCTOMYHMBOTO Pa3BUTHUs YEIIOBEUYECTBA;

AKTUBHOE HENPUSITHE IEUCTBUM, MPUHOCAIINX
BpEJl OKPYKAIOIIEH Cpee;

yMEHHUE TPOTHO3UPOBATH HEOJIArONPUSITHBIC
JKOJIOTUYECKUE TIOCIEACTBUS
MPEANPUHUMAEMBIX JICHCTBHIA,
MPEAOTBPALATh HX;

pacIipCHUC ONbITa ACATCIIBHOCTU
9KOJIOTHICCKOU HAIpaBJICHHOCTH;

1)BrageHue MeTo1aMu JI0Ka3aTeIbCTB, AJITOPUTMAMH PEIICHUS 3a/1a4;
yMeHue GopMyIHpOBaTh OMPeNeICHH s, aKCHOMBI U TEOPEMBI, IPUMEHSATH
WX, MPOBOJUTH J0KAa3aTEIbHBIC PACCYXK/ICHUSI B XOJI€ PEIICHUS 3a/1a4;

2)yMEHHUE ONepUPOBATh MOHSATHAMH: CTEIICHb YKCIIa, JIOTapU(pM YHCIIa;
YMEHUE BBIMOJIHATH BBIYMCICHUE 3HAYCHUI U IPEOOPa30BaHUsI
BBIPKEHUH CO CTEIICHSIMH U JiorapudmMamu, ipeodpazoBaHus ApoOHO-
PaLOHATBHBIX BHIPAKCHUIT;

3)YMCHI/I6 ONCpUPOBATh NOHATUAMUA: PALITMOHAJIBHBIC, UPPALIMOHAJIBHBIC,
IIOKa3aTCJIbHBIC, CTCIICHHBIC, J'IOFapI/I(i)MI/ILIeCKI/IC, TPUTOHOMCTPHUYCCKUC
YpaBHCHUA U HEPABCHCTBA, UX CUCTCMBI;

A)yMeHHE ONIepHpPOBaTh MOHATHIMU: (QYHKIIHS, HENpephIBHAS (YyHKIIHS,
MIPOU3BO/IHAS, IEPBOOOPA3HAs], ONIPEIEICHHbII UHTErpajl; yMEHUE
HaXO/UTh MPOU3BOIHBIE FTIEMEHTAPHBIX (DYHKIMI, UCTIONB3YS
CIPaBOYHbIE MaTepUaJIbl; UCCIEA0BATh B IPOCTEHIINX ClIydasix QyHKIMH
Ha MOHOTOHHOCTb, HAXOJJUTh HAaHOOJBbIINE K HAUMEHBIINE 3HAYESHUS
(GyHKIUH; CTPOUTH rpapKU MHOTOWIEHOB C UCIIOJIb30BAHUEM arapara
MaTEMaTHYECKOI0 aHaJIN3a; IPUMEHATh POU3BOAHYIO IIPU PELLICHUN
3a1a4 Ha ABHXKCHUC, pCHIATH ITPAKTUKO-OPUCHTUPOBAHHBIC 3a1a41 HA
HauOoJbIINE U HAUMEHBIIINE 3HAUYCHHS, HA HAXOXKICHHE yTH, CKOPOCTH
U YCKOPEHMUS;

5)yMeHHe OoTeprpoBaTh NOHATHSAMHE: PAllMOHATbHAS ()YHKIIHS,
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nokaszatenbHast QyHKIHSL, cTereHHast PyHKIU, JorapupmMuuecKas
(dbyHKIHS, TPUTOHOMETpUYECKHEe (DYHKINHU, OOpaTHbIC (QYHKIIMH; YMECHHE
CTPOUTH TPaPUKH N3Y4EHHBIX (PYHKIIHMHA, NCTIONB30BaTh rpaduku Ipu
M3y4YeHUH MPOLIECCOB M 3aBUCUMOCTEH, IPU PEIICHUH 3a/1a9 U3 IPYTUX
y4eOHBIX IPEAMETOB U 3aa4y U3 pealibHOW KHU3HM; BBIpaXXaTh (opMyIaMu
3aBUCHMOCTH MEX/y BeIMYNHAMU;

6)yMeHune peniate TEKCTOBBIC 33/1a41 Pa3HBIX THIIOB (B TOM YHCIIE HA
MPOLCHTBI, JOJIM U YaCTH, Ha JBM)KEHUE, padOTy, CTOMMOCTh TOBAPOB U
yCIIyT, HAJIOTH, 3a/1a4M U3 00J1aCTH YIPABJICHUs JIUYHBIMU U CEMEHHBIMU
(uHaHCAMU); COCTABJIATH BEIPAXKEHUS, YpaBHEHHsI, HEPAaBEHCTBA U MX
CUCTEMBI 110 YCIOBHIO 3aJ]a4, UCCIEA0BATh MIOJIyYEHHOE PEIIECHUE U
OLICHUBATH MIPaBA0N0I00HOCTh PE3y/IbTATOB;

7)yMeHHUE OIepupoBaTh MOHATHIAMU: CPEHEe aprudMeTHIecKoe, MeIaHa,
HauOoJblIee U HAMMEHbIIIee 3HaYeHUs, pa3Max, AUCIIEPCHUsi, CTaHAapTHOE
OTKJIOHEHHE YHCIIOBOTO HA0OPa; YMEHUE U3BJIEKATh, HHTEPIIPETUPOBAThH
uH(OpMaltIO, IPEACTAaBICHHYIO B Ta0JIMIIaxX, HA JUarpaMMax, rpapukax,
OTPaKaIOILYI0 CBOMCTBA pealIbHbIX MIPOLIECCOB U SBJIECHUI; NPECTABIATh
HMH(OPMAIIHIO C TIOMOLIbIO TAOJIUI] U JUArpaMM; UCCIIEI0BATh
CTaTHUCTUYECKHUE JIaHHbIE, B TOM YHCIIE€ C IPUMEHEHUEM rpapruuecKux
METOJIOB 1 JIEKTPOHHBIX CPE/CTB;

8)yMeHue onepupoBaTh MOHATHAMU: CIYYaiHBIA OIBIT M CITyYaifHOe
COOBITHE, BEPOSATHOCTD CIYYatHOrO COOBITHSI; YMEHUE BHIYUCIISATh
BEPOSITHOCTH C UCIOJIb30BaHUEM I'paUueCKUX METOJIOB; IPUMEHSTh
(OpMyJIbI CIIOKEHUSI U YMHOXKEHUS BEPOSITHOCTEN, KOMOMHATOPHbIE
(bakThl U GOPMYIIBI ITPU PELLICHUHU 33J]ay; OLIEHUBATh BEPOSTHOCTH
peaJIbHBIX COOBITHI; 3HAKOMCTBO CO CIy4ailHBIMU BEIMUMHAMU; YMEHUE
MPUBOAMUTH PUMEPHI MIPOSBICHHUS 3aKOHA OOJIBIINX YHCEN B IPUPOAHBIX
1 OOIIIECTBEHHBIX SBIICHUSX;

9)YMGHI/IG ONCpHUPOBAThH MOHATHAMMA: TOYKA, IIpsAMadA, IMJIO0CKOCTb,
IpOCTPAHCTBO, IlByrpaHHBIfI YroJi, CKpCIIUBAOMIUCCS IMMPAMBIC,
mapalyICJIbHOCTE U NCPICHAUKYIAPHOCTD MPAMBIX U HHOCKOCTCI\/’I, yroiJ
MCKAY NPAMBIMHA, YT'OJI MCKIY HpHMOﬁ " INIOCKOCTBIO, YI'OJI MCKIY
IIJIOCKOCTAMHU, PACCTOAHHUE OT TOUKH JO IJIOCKOCTH, paCCTOAHUE MCKIY
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MPSIMBIMU, PACCTOSIHUE MEXKY IJIOCKOCTSIMU; YMEHHUE UCIIOIb30BaTh MPU
pelIeHnH 3a1a4 U3y4eHHbIE (aKThl U TEOPEMBI IUTAHUMETPUU; YMEHUE
OIICHUBATh pa3Mepbl 00BEKTOB OKPY>KAIOIIETO MHUPA;

10)ymeHue onepupoBaTh MOHATHSIMHU: MHOTOTPAHHUK, CEYCHUE
MHOTOTpaHHUKa, Ky0, Mapaienenume], npu3Ma, nupamua, gurypa u
MOBEPXHOCTh BpALCHUS, IMIHH]IP, KOHYC, IIap, chepa, ceueHus Hurypol
BpallleHHUs, TUIOCKOCTb, Kacaromasics chepsl, HIIMHIPaA, KOHYCa, IIIOMAalb
MOBEPXHOCTU HPAMHU/JIBI, IPU3MBI, KOHYCAa, IWINHAPA, II0MAaL cepsl,
00BbeM Ky0a, MPSIMOYTOJIbHOTO Mapalieenurea, MUPaMuIbl, IPU3MBI,
LWIMHpa, KOHYCa, 111apa; yMEHUEe N300pakaTb MHOTOIPaHHUKU U
MOBEPXHOCTU BPALIEHUS, UX CEUEHUS OT PYKH, C TOMOILBIO YEPTEHKHBIX
MHCTPYMEHTOB U AJIEKTPOHHBIX CPEJICTB; YMEHHUE PACcIIO3HABATh
CUMMETPHUIO B IPOCTPAHCTBE; YMEHHUE PACIIO3HABAThH IIPaBUJIbHBIC
MHOTOT'paHHUKU;

11)yMeHue oneprupoBaTh MOHATHIMU: IBUKEHHE B IPOCTPAHCTBE,
10J00HbIe (PUTYPHI B IPOCTPAHCTBE; UCIIOIH30BATh OTHOLICHUE
TUTOIIAIeH TOBEPXHOCTEH 1 00BEMOB TOJJOOHBIX (DUTYP TPU PEIICHUU
3ajay;

12)yMeHune BBIYUCISTh TEOMETPUYECKUE BENYHUHBI (JUIMHA, YTOJI,
ouaab, 00beM, IJIONIAAb TOBEPXHOCTH), UCTIONb3Yys U3YUEHHbIE
(bopMyIIBI U METOBI;

13)ymMeHune onepupoBaTh MOHATHIMU: IPSIMOYTOJIbHASI CHCTEMA
KOOpJUHAT, KOOPJUHATHI TOUKH, BEKTOP, KOOPAWHATHI BEKTOPA,
CKaJISIPHOE MPOU3BEIEHHE, YTOJI MEX1Y BEKTOPaMH, CyMMa BEKTOPOB,
MIPOU3BECHNE BEKTOPA HA YHUCIIO; HAXOUTh C MTOMOIIBIO N3YYEHHBIX
(opMysT KOOPAMHATHI CEPEANHBI OTPE3KA, PACCTOSTHIE MEXTY ABYMS
TOUKAMH;

14)ymeHue BRIOMPATh MOIXOASIINA N3YdeHHBIA METOT ISl PEIICHUS
3aJauu, pacro3HaBaTh MaTeMaTu4eckue (pakThl U MaTeMaTUYeCcKHe
MOJIETIN B PUPOHBIX U OOLIECTBEHHBIX SIBJICHUSIX, B UICKYCCTBE; YMEHHE
IIPUBOJIUTH IPUMEPBI MATEMATUUYECKUX OTKPBITUN POCCUMCKON 1
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MHPOBOM MaTEeMaTU4YECKON HAyKH.

OK 08 Hcnoap30BaTh
CpeacTBa
(U3HYECKON KYIbTYPHI

JUTSL COXPAHEHUS U
YKPETUICHUS 30POBBS
B
mporecce
po(heCcCHOHATILHOM
EeSITENTbHOCTH

HOJIICPIKAHUS
HEOOXO0JIMMOTO
YPOBHS
busnUecKoit
ITOJArOTOBJIEHHOCTH

c(hOpMUPOBAHHOCTH 3JJ0POBOTO U
6e30macHOro oopasa *Hu3HH, OTBETCTBEHHOT'O
OTHOIIIECHHSI K CBOEMY 3I0POBBIO;

noTpeOHOCTh B (pU3HYECcCKOM
COBEPIICHCTBOBAHNH, 3aHATHUSAX CIIOPTUBHO-
03/I0POBUTEIILHOM JEATENbHOCTHIO;

AKTUBHOE HETIPHUSITHE BPEIHBIX IPUBBIUCK U
UHBIX (DOpPM IpUYMHEHHS Bpea GU3NIECKOMY
U TICUXUYECKOMY 3710pOBbIO;

1)BiazieHue MeTo1aMu JI0Ka3aTeIbCTB, AJITOPUTMAMU PEIICHUS 3a/1a4;
ymeHue GopMyIupoBaTh ONMPEIEICHHUS, aKCHOMBI M TEOPEMBI, IPUMEHSTH
WX, MPOBOJUTH J0Ka3aTEIbHbIC PACCYXKJICHUSI B XOJI€ pEUICHUS 3a/1a4;

2)yMEHHUE OIepUPOBATh MOHATHAMH: CTEIICHb YKCIa, JIOTapU(pM YHCIIa;
YMEHHE BBIMOJHAThH BHIYUCICHUE 3HAYCHUH U PeoOpa3oBaHHUsI
BBIPKEHUH CO CTENCHSIMH U Jiorapudmamu, mpeodpazoBaHus ApoOHO-
palMOHAIBHBIX BBHIPAKCHUH;

3)yMeHHUe ONepupoBaTh MOHATHIMU: PAllMOHANBHBIC, UPPALUOHAIIBHBIC,
NoKa3aTeJbHble, CTENIEHHBIE, Iorapu(MUIeCcKue, TPUTOHOMETPHUUECKUE
YPaBHEHUS U HEPABEHCTBA, UX CUCTEMBI;

A)yMeHHE ONIEPUPOBATH MOHATHIMU: (QYHKIIHS, HENPEpbIBHAS (YHKIIHS,
IIPOU3BO/IHAS, [1EPBOOOPA3HAs, OIIPEICICHHBIN HHTErpall; yMEHHE
HaXOJUTb POU3BO/IHBIE 3JIEMEHTAPHBIX (PYHKIIMM, UCIIOIB3YS
CIpaBOYHBIE MAaTEPUAIbl; UCCIEI0BAThH B MPOCTEHIINX CiIydasx (GpyHKIMH
Ha MOHOTOHHOCTb, HaXOJUTh HAUOOJIbIINE U HAUMEHBIIINE 3HAYCHUS
(GyHKIMN; CTPOUTH Tpa(UKM MHOTOUJICHOB € MCIIOJIb30BAaHUEM armapara
MaTE€MaTHYECKOr0 aHAJIN3a; IPUMEHSAThH IIPOU3BOAHYIO NPU PEIICHUHN
3a/1a4 Ha JBW)KCHUE; PEIIAaTh IPAKTUKO-OPUEHTUPOBAHHBIE 33/1a4M Ha
HauOOoJbIINE U HAUMEHbIINE 3HAUeHUsI, HA HaX0XKJIEHUE MMyTH, CKOPOCTU
U YCKOPEHUS;

5)yMeHue onepupoBaTh MOHATHAMU: pallMOHANbHAs (QYHKIHS,
MoKasareabHask QyHKIMS, CTeNeHHAast PYHKINS, Jorapudmuyeckas
(GyHKIMS, TPUTOHOMETpUYECKUE PYHKINHU, 0OpaTHbIe (YHKIIUN; YMEHHUE
CTPOUTH rpapuKy N3yUYEHHBIX (QYHKIUI, UCTIONb30BaTh rpadUuKu npu
M3YYEHHUH MPOLIECCOB M 3aBUCUMOCTEH, MPU PELICHUH 33/1a4 U3 JPYTUX
y4eOHBIX IPEIMETOB U 33]1a4 U3 peaIbHOM )KU3HH; BbIpakaTh (opMyliaMu
3aBHCUMOCTH MEX/1y BeTUUNHAMH;

6)YMCHI/IG peliaTh TCKCTOBBIC 3aJa4U PA3HbIX TUIIOB (B TOM 4YHCJIC HA
IMPONCHTHI, JOJHW WU YaCTHU, HA IBUKCHUC, pa60Ty, CTOUMOCTBE TOBApOB U
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yCIIyT, HAJIOTH, 3a/1a41 U3 00J1aCTH YIPABJICHUS JIUYHBIMU U CEMEHHBIMU
(uHaHCaMM); COCTaBIIATh BBIPAKEHUS], YpAaBHEHMsI, HEPAaBEHCTBA U UX
CUCTEMBI 10 YCIIOBHIO 33J1a4H, UCCIIE0BATh IIOJIy4YEHHOE pELICHUE U
OLIEHUBATh IIPABJIONOA00HOCTh PE3YJILTATOB;

7)yMeHue onepupoBaTh MOHATHAMU: CpeHee apudmMeTHyeckoe, MeJaHa,
HauOoJblIee ¥ HAMMEHbIIIEEe 3HAYCHHUS, pa3Max, AUCIIEPCHUsl, CTaHAapTHOE
OTKJIOHEHHE YHCIIOBOTO HAOOpa; yMEHHE U3BIICKAaTh, HHTEPIPETUPOBATh
nH(pOpMaIHIO, IPEACTABICHHYIO B TaOJIHIIaX, HAa AUarpaMMmax, rpadukax,
OTpPaXKAIOIIYIO CBOMCTBA PEATBbHBIX MPOIIECCOB U SBJICHUI; IPEACTABIIAT
MH(OPMAIIHIO C TIOMOIIBIO TAOJIUI] M JUarpaMM; UCCIEeI0BaTh
CTaTHCTUYECKHE JaHHbBIC, B TOM YHCIIE C IPUMEHEHHEM IpaduIecKux
METOIOB U 3JICKTPOHHBIX CPE/ICTB;

8)yMeHHUe OmnepupoBaTh MOHATHIMH: CIYYaiHbIH OIBIT U CIIy4aiiHO®
COOBITHE, BEPOSTHOCTD CIIy4allHOTO COOBITUS; YMEHHE BBIUUCIIATh
BEPOSITHOCTH C UCTIOJIb30BaHMEM I'paUUEeCKUX METOI0B; TPUMEHSTH
(bopMyJIbI CIIOKEHHSI U YMHOKEHHS BEpOATHOCTEH, KOMOMHATOPHBIE
(bakThl ¥ GOPMYIIBI IPH PELICHUH 337a4; OLEHUBATH BEPOSTHOCTH
peanbHBIX COOBITHH; 3HAKOMCTBO CO CIIy4ailHbIMHU BEJIMYMHAMH; YMEHHE
MIPUBOJIUTH IPUMEPHI IPOSBICHUS 3aKOHA OOJIBIINX YHCE B IPUPOTHBIX
1 OOILECTBEHHBIX SIBICHUSX;

9)yMeHue onepupoBaTh MOHATHAMU: TOUKA, IPSIMasi, TUIOCKOCTB,
IIPOCTPAHCTBO, ABYTPAHHBIN YroJl, CKPELIMBAIOIIHUECS NPAMBIE,
NapaJuIeIbHOCTD U MEPIICHIUKYIIIPHOCTD MPSIMBIX U IUIOCKOCTEH, YroJl
MEXKy NPSMBIMH, YTOJI MEKY NPSAMOU U IJIOCKOCTBIO, YTOJI MEKIY
IIJIOCKOCTSIMU, PACCTOSIHUE OT TOYKH J10 IUIOCKOCTH, PACCTOSHUE MEXKIY
MIPSIMBIMH, PACCTOSIHUE MEKY INIOCKOCTSIMU; YMEHHE HUCIIOIb30BaTh IIPU
peleHnH 3a1a4 U3y4eHHbIe (DaKThl U TEOPEMBI IUIAHUMETPUH; YMEHUE
OLIEHUBATh pa3Mepbl 00BEKTOB OKPYKAIOLIETO MHUPA;

10)ymenue onepupoBaTh MOHATUSMHI: MHOTOTPaHHUK, CEYCHHE
MHOTOIpaHHHKa, Ky0, mapajyieNnenunes, mpusMa, nupamuia, purypa u
MMOBEPXHOCTb BpallleHHUs, IIMIINHIP, KOHYC, 11ap, chepa, ceueHUs: GUrypol
BpallleHHs], TUIOCKOCTh, Kacaromiascs chepsbl, WINHAPA, KOHYCA, IJI0IIa1b
MTOBEPXHOCTH MUPAMHU/JIBI, TPU3MBI, KOHYCA, IIMJIMHAPA, TIIOMAIb CHEPHI,
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00beM Kyba, IPSMOYTOJIbHOTO MapasiesIenuIe1a, MUPaMUbl, IPU3MBI,
LWINHApPA, KOHYca, 1apa; yMEHHe N300pakaTh MHOTOTPAHHUKU U
IIOBEPXHOCTHU BpaILEHUs, UX CEUEHUS OT PYKH, C IOMOIIIbIO YEPTEIKHBIX
MHCTPYMEHTOB U JIEKTPOHHBIX CPEJICTB; YMEHHUE PACIIO3HABATH
CUMMETPHUIO B IPOCTPAHCTBE; YMEHHUE PACIIO3HABATH IIPaBUIIbHBIC
MHOTOTPaHHUKU;

11)yMeHue onepupoBaTh MOHIATUSMU: IBUKCHHUE B IIPOCTPAHCTBE,
1o/100HbIe (PUTYPHI B IPOCTPAHCTBE; MCIIOJIb30BAaTh OTHOIICHUE
Ionaiel MoBepXHOCTEN 1 00bEMOB OI0OHBIX (DUTYD MPU PELICHUH
3ajay;

12)yMeHue BBIYUCIIATh T€OMETPHUYCCKUE BEJTMUUHBI (JUIHHA, YTOJI,
ioaab, 00beM, IIIOMAAb OBEPXHOCTH ), UCTIONb3YS U3yUCHHbBIC
(hOpMYIIBI 1 METO/IBI;

13)yMeHue oneprupoBaTh MOHATHIMU: MPSIMOYTOJIbHAS CHCTEMA
KOOpJMHAT, KOOPJUHATHI TOYKH, BEKTOP, KOOPAUHATHI BEKTOPA,
CKaJISIpPHOE MPOU3BEJCHHE, YTOJl MEX/1y BEKTOpaMHU, CyMMa BEKTOPOB,
IIPOU3BEICHNE BEKTOPA HA YNCJI0; HAXOJUTh C TOMOLIBIO U3Y4YEHHBIX
(hopMyJ1 KOOPJMHATHI CEPEIUHBI OTPE3KA, PACCTOSTHUE MEXKIY ABYMSI
TOYKAMH;

14)ymeHue BBIOMPATh MOIXOMSAIMINI U3YUSHHBIH METOT JUTS PEIICHHSI
3aJ1a4yM, paclo3HaBaTh MaTeMaTHuecKue (PakThl 1 MaTeMaTHUYECKHe
MOJIEJI B IPUPOAHBIX M OOLIECTBEHHBIX SBJICHUSX, B HCKYCCTBE; YMEHHE
MIPUBOJUTH IPUMEPHI MATEMAaTUYECKUX OTKPBITHA POCCUMCKON U
MHPOBOI MaT€MaTUYECKON HAYKH.

[IK. 1. IIpoBenenue
MEPOIPHUATHI 1O
npodHIakTUKe
WH(]EKIUH, CBI3aHHBIX
C OKa3aHueM

MEIUITTHCKOH TTOMOIITH.

1K 1.1. Opranu3oBbiBaTh paboyee MeCTo.

[1K 1.2. ObecnieunBaTh 6€30MACHYIO
OKPYKaIOMIYIO Cpemy.

I1K 1.3. ObecneunBaTh BHYTPEHHHI KOHTPOJIb
KauecTBa 1 0€30MaCHOCTH MEIUIIMHCKON

ACATCIIBHOCTH.
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IIK.2. Benenue
MEIULIMHCKOH
JIOKYMEHTAIIWH,
OpraHu3aIus
JIESITENLHOCTH
HaXOJAIIErocs B
pacropsbKeHUU
MEIULMHCKOIO
MepcoHara.

[IK 2.1. 3anonaHsaTh MEUIUHCKYIO
JOKYMEHTAIMIO, B TOM 4Hciie B popme
AJIEKTPOHHOI'O JJOKYMEHTA.

[IK 2.2. WUcnions30BaTh B pabote
MEAUIMHCKIE HH()OPMAIIMOHHBIE CUCTEMBI U
WH(OPMAIIMOHHO-TEIIEKOMM YHUKAITHOHHYIO
cetb «MIHTEpHET.

[IK.3. IIpoBenenue
MEpONPUATHI 11O
npopHIaKTHKE
HEUH(EKINOHHBIX U
WH(EKIIMOHHBIX
3a00J1€BaHHU,
(bopMHpPOBaHUIO
3JI0pOBOTO 00pa3a
JKU3HU.

[IK 3.1. KoHCynbTHpOBaTh HacEJIEHHUE 110
BOIpOcaM NMpodUIaKTUKH 3a00JI€BaHUH.

1K 3.2. [IponaranaupoBaTh 310pOBBIX 00pa3
JKU3ZHHU.

[IK 3.4. ITpoBoAUTH CaHUTAPHO-
IPOTUBOANUIEMUYECKIE MEPOIIPUSATHS 10

npouIaKTUKE HH(HEKIIMOHHBIX 3a00ICBaHUIA.
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2.CTpyKTYypa M cojeprkaHue 001eo0pa3oBaTe/ilbHOH AUCHMIUIMHBI «MaTeMaTHuka»

2.1. O0beM TUCHUIIMHBI U BUAbI Y4eOHO# padoThl

Bua yueO6Hoi1 padoThl

O0BeM B yacax

O6beM 00pa3oBaTEIHHON MTPOTPAMMEBI 218
OcHOBHOe co/iep:KaHue 206
TeopeTtnueckoe o0yueHue 136
KoHTpoabHbIe paboThI 14
[TpakTHdeckue 3aHITHS 56
B T.4. MPOECCHOHATILHO — OPUEHTUPOBAHHOE COJICPKAHHE 34
KoncyabTanum 8

IIpome:xxyTo4yHas arrecTanus (IK3aMeH) 4




2.2. TemaTu4eCcKMi IJIAH U COAEPKAHNE TUCHUILUIMHBI «MaTeMaTHKa

Conep:xxanue yueOHOro Matepuasia (OCHOBHOE U PO(deccHoHAIBLHO-

HaumenoBanue pa3jieiioB . | Oobem dopmMupyembie

OPHEHTHPOBAHHOE), JA00PATOPHbIE U MPAKTUYECKHE 3aAHATHS, TPUKJIATHOM
U TeM 4acos KOMIIeTeHIIM U
MOIYJIb
1 2 3 4

Ocnoenoe cooepoicanue

Pa3nen 1. IloBTopeHme 16

Kypca MaTeMATUKHU

OCHOBHOM IIKOJIbI

Tema 1.1 Coneprxanue yueOHOro MaTepuasia

[ens u 3anauu | Ypoku Ne 1-2

MAaTEeMaTHKU 1IpH | [lens u 3a1a4n MATEMAaTHKU TPU OCBOEHUH CITEIIMATIBHOCTH.

OCBOCHUU CIEUUANBHOCTH. | ba3oBble 3HAHHMA W YMEHHA [0 MaTeMaTuke B MpodeccHoHANbHOM U B 4

Yucna v BBIYKCIICHUS IOBCEIHEBHOHN NESITCILHOCTH.
JleficTBUsT  HAJ  TOJOXKUTETBHBIMH WM OTPULIATENIHBIMH  YHUCIAMHU, C OK 01, OK 02, OK
OOBIKHOBEHHBIMH U JIECATUYHBIMHU JAPOOSIMHU. 03, OK 04, OK 05,
JleiicTBus co cTeneHsaMu, (OpMYJIbl COKPAIIEHHOTO YMHOXKEHHUS OK 06

Tema 1.2 Coneprxanue yueOHOro MaTepuasa IK 1-3

[TponienTHble BEIUUCIEHUS. | Ypok Ne 3 2

YpaBHeHus v HepaBeHCTBA | [IpocTele  MPONIEHTHI, pa3Hble CHOCOOBI WX  BbIUKCIEHHA. JIuHElHHBIe,
KBaJpaTHbIE, IPOOHO-TMHEHHBIC YPaBHEHHUS U HEPABEHCTBA

Tewma 1.3. Ilpogheccuonanvno-opuenmuposannoe cooeprcanue

IpouenTHbie BoraucieHus | [Ipakmuueckue 3anamus Ne 1-3 6

B npodeccuoHanbHbIX | [IpocThie ¥ CIIOKHBIE ~ NPONEHTHL.  IIpOIEHTHBIE  BBIYHCICHHS B

3a/1auax npodecCHOHANBHBIX 3a7auax
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Tema 1.4

Copepxanue yueOHOro MaTepuana

Pemenne 3agau. Bxomnoit | Ypox Ne 4 2
KOHTPOJIb Boruncnenuss u npeoOpa3zoBaHusi. YpaBHEHHUS M HepaBEeHCTBA. ['eomerpusi Ha
IIJIOCKOCTH
Koumponsnan paboma Ne 1 2
Pa3nen 2 [Ipsimbie U 22
IUIOCKOCTH B
NPOCTPAHCTBE.
Koopaunatbl 1 BeKTOPBI
B IIPOCTPAHCTBE
Tema  2.1.  Ocuousie | Comepkanue y4eOHOro MaTepuasia
MOHATHUA CTEpEOMETPUH. | Ypoku Ne 5-6 4
Pacmonioxxerne mpsiMbix # | [Ipeamer crepeomerpun. OCHOBHbIE INOHATHA (TOYKa, NpAMAas, IUIOCKOCTb,
IIOCKOCTEH npoctpanctBo). OCHOBHBIE aKCHOMBI  cTepeomerpuu. llepecekaromuecs,
napajyieJbHble W CKpEIIMBAIOLIMECsd NpsMble. YTOJd MEXIy MpsAMbIMH B
npoctpanctBe. llepnenankynsapHOCTs npsAMbIX. OCHOBHBIE NMPOCTPAHCTBEHHBIE OK 01, OK 03,
burypsl OK 04, OK 07, OK 08
Tema 2.2. [TapannensHocth | Conepikanue yueOHOTO MaTepuaia 1K 1-3
IPSIMBIX, IpAMOU 1 | Ypoku Ne 7-8 4
IIJIOCKOCTH, INIOCKOCTEN [TapannensHble npsmas U iockocTb. Onpenenenue. [Ipusnak. CoiicTBa.
[Tapannensubie mockoctu. Onpeaenenue. [Ipuznak. CpolicTa.
Terparap u ero snementsl. [lapamnenenunen um ero snemeHTsl. CBolicTBa
IIPOTUBOMNOJOXKHBIX TIpaHEed M Jauaro”Haled mnapamienenunena. Illoctpoenue
OCHOBHBIX CEYEHUI
Tema 2.3. Ileprienauky- Coneprxanue yueOHOro MaTepuasa
JIIPHOCTB MPSAMBIX, Ypok Ne 9 2

NpsIMOM M MJIOCKOCTH,
IIJIOCKOCTEN

Ilepnenpukynsapusie npsMsele. [lapamuienbHble TpsMbIEC, NMEPIEHAUKYIISPHBIE K
MII0CKOCTH. [Ipr3HaK nmepneHuKyISIpHOCTH IPSMOM U TUNIOCKOCTH
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Tema 2.4. [lepnenaukynsap
u HakioHHas. Teopema o
TpeX MepIeHIUuKYIsIpax

Copepxanue yueOHOro MaTepuana

Ypok Ne 10

Ilepnennukynsap v HakioHHas. TeopeMa O Tpex MEPIEHAUKYISApax. YTOJ
MEXIY NPSMOH U IIJIOCKOCTBIO.

Yroa Mexay I0cKoCTsAMU. [lepnenauKyIIsspHbIe IUIOCKOCTH.

PaccrosiHus B mpocTpaHcTBe

Tema 2.5. KoopauHatel u
BEKTOPHI B IPOCTPAHCTBE

Copepxanue yueOHOro MaTepuana

Ypox Ne 11
JlexkapToBbI KOOPAMHATHI B MPOCTpaHCcTBe. BekTopel B nmpoctpancTse. CloxeHne
CxkansipHoe

U BbIUUTAHHC BCKTOPOB. YMHOXEHHE BCKTOpa Ha YHUCIIO.

IIPpOU3BCACHUC BCKTOPOB. HpOCTGﬁIHH@ 3aJla4M B KOOpAHWHATax

2.6.

IIJIOCKOCTH B

Tema IIpsmble  u

IMMPAKTUYCCKUX 3aaadax

Hpod)eccuouaﬂbuo-opueumupoearmoe codepafcanue

Ilpakmuueckue 3anamus Ne 4-5

B3aumHoe pacronokeHue npsMbIX B IpocTpaHcTBe. [lapamiensHOCTh npsaMoit 1
IUIOCKOCTH, MapajyieIbHOCTh IJIOCKOCTEH, MEePIEHAUKYISIPHOCTh IUIOCKOCTEH.
PacrnionoxkeHne mNpsAMBIX M IJIOCKOCTEH B OKpYy’KarolleM Mupe (Ipupoje,
apXHUTEKType, TeXHUKe). Pelienne npakTHKo-OpueHTHPOBAHHBIX 331a4

Tema 2.7 Pemenue 3anaud.
[Ipsmble W MUIOCKOCTH,
KOOPJMHATHl U BEKTOPHI B

IPOCTPAHCTBE

Coneprxkanne yueOHOT0 MaTepuasa

Ilpakmuueckue 3anamusn Ne 6

Pacnionosxenne npsMbIX U IJIOCKOCTENW B IPOCTpaHCTBE. [lepneHuKynsipHOCTh U
NapaJuIeIbHOCTh  NPSIMBIX M IUIOCKOCTEHW. JlekapToBBl ~KOOpAMHATHI B
npoctpancTBe. BekTopsl B mpoctpaHcTBe. ClI0)KEHHE M BBIUUTAHUE BEKTOPOB.

YMHOXEHHUE BCKTOpPA HA YHCJIO. KOOp,Z[I/IHaTBI BCKTOpa

Koumponvnas paboma Ne 2
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Pasznea 3. OcCHOBBI 24

TPUTOHOMETPHH.

Tpuronomerpuyeckue

byHkuun

Tema 3.1 Copepxanne yaeOHOT0 MaTepuana

Tpuronomerpuueckue Ypox Ne 12-13 4

(GyHKIMM OpOU3BOJBHOIO | Pammannas wmepa yriua. I[IoBOpPOT TOYKHM BOKPYr Hadalga KOOpP/IHMHAT.

yria, yucia Omnpenenenne cuHyca, KOCHHYCA, TaHI€HCA M KOTaHI'€HCa. 3HAaKM CHHYcCA,
KOCHHYCA, TaHIMeHCa M KOTaHTeHCa M0 YETBEPTAM. 3aBUCUMOCTb MEXIY
CHHYCOM, KOCUHYCOM, TAHI€HCOM U KOTaH['€HCOM OJIHOTO U TOT'O K€ yria

Tema 3.2 Ocuosusblie | Comepkanue y4eOHOro Marepuasia

TPUTOHOMETPUUYECKHE Ypok Ne 14-15 4

TOXKJIECTBA Tpuronomerpuyeckue TOKJIECTBA. IIpeoOpa3oBanus IPOCTENIINX
TPUTOHOMETPUUYECKUX BbIpaXKeHUH. CHHYyC, KOCHMHYC, TaHIT€HC M KOTAHI'€HC
YIJIOB 0L U - O

Tema 3.3 Coneprxanue yueOHOro MaTepuasa

TpUrOHOMETPUYECKHE VYpok Ne 16-17 4

(GyHkuuu, ux cBoiictBa U | O0gaCTh ONpEAEICHHUS U MHOKECTBO 3HAYCHUH TPUTOHOMETPHUYCCKUX ()YHKITHIA.

rpaduku YETHOCTh, HEYETHOCTb, NEPUOAUYHOCTb TPUTOHOMETPUYECKUX (DPYHKLIHH.
CsoiicTBa 1 rpaguku GyHKIUN y = COS X, y = sIin X, y = tg X, y = ctg X. CxxaTue u
pacTshkeHue rpagKoB TPUTOHOMETPUUYECKUX (YHKIIHUH.
[IpeoOpa3oBanue rpadKOB TPUTOHOMETPUUECKUX (PYHKITHIT

Tema 3.4  OOparusle | Comepikanue yueOHOro MaTepuana

TPUTOHOMETPHUIECKHE Ypox Ne 18 2

byHKIIUH OO6patHble TpuronoMeTpuyeckue GpyHkiuu. Mx cBoiicTBa u rpaguku.

OK 01, OK 02, OK
03, OK 04, OK 05
IK 1-3
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Tewma 3.5 Coneprxkanne y4eOHOT0 MaTepuasia
Tpuronomerpuveckue Ypoku Ne 19-21 6
YPaBHEHHUs U HEPABEHCTBA | YpaBHEHHE COS X = a. YpaBHEHHUE sin X = a. YpaBHEHHE tg X = a, ctg X = a.
PemeHne TPUrOHOMETPUYECKUX YPAaBHEHHM OCHOBHBIX THIIOB: IIPOCTEUILHE
TPUTOHOMETPUUECKHUE YpPAaBHEHHUS, CBOJASILMECS K KBaJPAaTHBIM., pEIlIacMble
Pa3I0KEHUEM Ha MHOXKUTEIH, OTHOPOHBIE.
[Ipocreiime TPUroHOMETPUYECKHE HEPABEHCTBA
Tema 3.6 Pemenue 3anmau. | Conepkanue yueOHOTO MaTepuaia
OcHoBbl  TpUroHoMeTpuH. | Ilpakmuueckue 3anamus Ne 7 2
Tpuronomerpuyeckue [Ipeobpa3zoBanue TPUTOHOMETPHUECKUX BBIpa)KEHUII. Pemenue
byHKIIH TPUTOHOMETPUUECKUX YPABHEHUIN U HEPABEHCTB B TOM YMCJIE C UCIOIb30BAHUEM
CBOMCTB (pyHKLIMI
Konumponvnaa paboma Ne 3 2
Pa3nen 4. IlpousBoaHas 50
u nepBooopazHasi
byHkuun
Tema 4.1 [Tonsarue | Conepxanue yueOHOro MaTepuana
npousBogHoi. @opmynsl U | Ypoxu Ne 22-25 8
npaBuia [Ipupamenue aprymenta. [lpupamenue @yHkuuu. 3agaud, HOPUBOJAINIME K
nudepeHIpoBaHms MOHSATHIO MPOU3BOJHON. OmpenerneHue MPOU3BOJAHONU. AJTOPUTM OTBICKaHUS OK 01, 0K 03, OK
npou3BoaHoi. @opmynsl quddepenmmpoBanus. [Ipasuna muddepeHupoBanus 04, OK 06, OK 07,
Tema 4.2 [TIloustue o | ComepikaHue yueOHOTO MaTepuaia 1%1{( 10_2
HENPEPbIBHOCTH (PYHKIUH. Ypoxu Ne 26-29 8

Merton HHTCPBAJIOB

[Tonsitue HempepbiBHOW (yHKunu. CBolicTBa HempepblBHON ¢yHKIMH. CBA3b
MEXIy HENpephlBHOCTbIO U AU(p(EepeHIUpyeMOCTbi0 (YHKIMM B TOUKE.
ANTOpUTM pEIIEHUSsI HEPABEHCTB METOJIOM UHTEPBAJIOB

Tema 4.3

Conepxkanue yaeOHOro MaTepuania
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['eomeTpuyeckuit u
buznyeckuit CMBICTT
MIPOU3BOAHOMN

Ypoku Ne 30-31
['eomeTpuyeckuii CMBICT TPOM3BOAHOM (YHKIMH — YIJIOBOM KOADOHUIIMEHT
KacaTelbHOU K rpaduky GyHKIMH B TOUKE. Y paBHEHUE KacaTelbHOU K rpauky

¢byHKIMN.
$yskiun y=f(x)

ANTOPUTM COCTaBJICHUS YpPAaBHEHHMS KacaTeJbHOM K Trpaduky

Tema 4.4 MOHOTOHHOCTH

byHKINN.
IKCTpEMyMa

Touku

Conepxkanue y4eOHOro MaTepHuaia

Ypoku Ne 32-33

Bospacranue u yObiBaHHe (D)YHKIIMH, COOTBETCTBHE BO3pACTaHUS U yOBIBaHUS
GyHKIIUM 3HAKy MPOM3BOAHOW. 3a7aud HA MaKCUMyM U MUHHUMYM. AJTOPUTM
ucclieoBaHus QYHKIMH U TIOCTPOCHUS ee rpauKa ¢ MOMOIIBIO TPOU3BOIHOM

Tema 4.5 HWccnenoBanue
GyHKIMI ¥ [OCTpOEHHE
rpaduKoB

Coneprxkanue yueOHOro Matepuasia

Ypoxu Ne 34-35
Ilpakmuueckoe 3anamue Ne 8
HccnenoBanme GyHKIIMHA HAa MOHOTOHHOCTB M OCTPOEHUE rpauKoB

Tema 4.6 HaubGompmiee u

Coneprxkanue yueOHOro Marepuania

HauMeHbIIIee 3Ha4YeHus | Ypoku Ne 36-37

byHKIIUN Haxoxaenune HauOoObIIero U HAaUMEHBIIETO 3HaUeHUN (YHKIUH, MOCTpOCHHE
rpadUKOB ¢ UCTIOIB30BaHUEM amiapaTa MaTeMaTHYECKOTO aHAIHN3a

Tema 4.7 Haxoxnenue | Ilpogheccuonanvno-opuenmuposannoe cooepiricanue

ONTHUMAJIBHOIO pe3ynbTaTa
C IOMOIIBI MPOU3BOIHOMN
B IMIPAKTUYCCKHUX 3aJjadax

Ilpakmuueckoe 3auamue Ne 9-10
Haumensbiiee n Hanbosnbliee 3HaueHne QyHKINUN

Tema 4.8 IlepBooOpa3Has
byHKINN. IIpaBuiia
HaXOXKJICHUS
epBOOOPA3HBIX

Copep:xanne yueOHOTO MaTepuana

Ypoxu Ne 38-39

O3HakoMJIEHHE C MOHATHEM HHTErpasa u rnepBooOpasHoit mins GyHkimu y=f(x).
Pemenue 3amau Ha CBsI3b MEPBOOOpPA3HON M €€ MPOU3BOIHOM, BBIYHCIICHHE
nepBooOpazHor st maHHOW (yHKuwmH. Tabnuma ¢GopMyn s HaXOXKICHUS
nepBooOpa3HbIX. M3yueHne nmpaBuiia BEIYMCICHUS IEPBOOOpa3HOM
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Tema 4.9 [Tnomane | Coneprkanue yaeOHOTO MaTepraia
KPUBOJMHEHHON Ypox Ne 40 4
TpaneIuu. @®opmyna | Ilpakmuueckoe 3anamue Ne 11
Herorona — Jleiibauna 3ajaud, NPUBOJAIIME K TOHITHIO ONPEICICHHOTO0 MHTErpajia — O BBIYMCICHUH
IJIOINAAM KPHUBOJMHENHOM Tpanenuu. lloHsaTue onpenenéHHOro uHTerpana.
I'eomeTpuueckuii U QU3NYECKUN CMBICT OIpENeIeHHOro uHTerpana. dopmyna
Hrrorona — Jleitbnuna.
Pemenne 3amau Ha mNpUMEHEHHE HHTErpajia Uil BBIYUCICHHUS (PU3MYECKUX
BEJIMYMH U TUIOMIA el
Tema 4.10 Pemenue 3agau. | Conepkanue yueOHOTo MaTepuaina
[TpoussoHas u Vpok M 41 2
nepBooOpasHas GpyHkiuuu | @opmynel u  npaBwia guddepenmmpoBanus. MccnenoBanne (GYHKIHHA €
MOMOIIIBIO TTPON3BOIHON. Hanbospiiee 1 HauMeHbIIee 3Ha4eHUs! (PYHKIIUH.
Brruucnenune neppoo6pasznoii. [Ilpumenenne nepBoodpa3Hoit
Konmponvnaa paboma Ne 4 2
Pasznea 5. 28
MHOrorpaHHuKyu M Teja
BpallleHHs
Tema 5.1 [Ipusma, | Conepkanue yueOHOT0 MaTepurasia
napajuiejenumnes, Ky0, | ¥poku Ne 42-44 6 OK 01, OK 04,
UpaMuJa U UX CEYEHUs [Tpu3ma (HakJIOHHAas, HpsMasi, NpaBWiIbHasA) U €€ 31neMeHTsl. [lapamienenunes. OK 06, OK 07, OK 08
CaoiicTBa npsimoyroasHoOro napamienenunena. Ky6. Ilupamuna u e€ a1eMeHThI. IK 1-3
[IpaBunbHas nupamuaa
Tema 5.2 TlpaBunsnbie | Comepikanue ydeOHOT0 MaTepraia
MHOT'OI'PaHHUKHU B KU3HHA Ypoxu Ne 45-46 4

IInomane MMOBECPXHOCTU MHOT'OT'PpaHHUKOB. HpOCTCfII.HHC KOM6I/IH8.LII/II/I
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MHOTOTPaHHUKOB. BhIUMClIeHHE 3JIeMEHTOB MPOCTPaHCTBEHHBIX Guryp (pédpa,
nuaroHainu, yriel). [IpaBuiibHble MHOrOrpaHHUKA

Tema 5.3 Ilpogheccuonanvrno-opuenmuposannoe cooeprcanue

Hununnp, xonyc, wap u | Ilpakmuueckue 3auamus Ne 12-13 4

UX CEYEHHUS Humuuap, xonyce, cepa u map. OCHOBHBIE CBOICTBa HPSIMOTO KpPYrOBOTO
HWINHApA, TMPSMOrO KPYroBoro konyca. M3o0paxkeHue Tell BpamieHHs Ha
wiockoctu. IlpencraBnenne o0 yceu€éHHOM koHyce. CeueHuss KoHyca
(mapajuieabHOE OCHOBAHUIO U MPOXOJSIee Yepe3 BEepUIMHY), CeUeHUs LIMINHApa
(mapajuieabHO U NEPHEHIUKYISPHO OCH), CeYeHusAX liapa. Pa3Béprka mumHapa
U KOHYca

Tema 5.4 OO0wemsl wu | ComepkaHue yaeOHOTO MaTepuaia

IUIOINAAM  TIOBEPXHOCTEH | Ypoku Ne 47-49 6

Ten O6wvem mpsiMoyroipHOTO mapayuienenunenaa. O0vem kyda. OObBEMBI MPsIMOI
npu3Mbl U uinHApa. O6beMbl nUpamMuibl U KoHyca. O0beM mapa

Tema 5.5 [Ipumepsl | Ipogeccuonanvno-opuenmuposannoe cooepircanue

CHMMETpHii B podeccuy Ilpakmuueckue 3anamusn Ne 14-15 4
[ToHsiTHE O CUMMETPHUH B MPOCTPAHCTBE (LIEHTPaIbHAs, OCEBas, 3€pKaJIbHAs).
O06001eHre MpencTaBIeHU O MPaBUJIBHBIX MHOTOTPaHHHUKaX (TeTpasip, KyO,
OKTadJIp, 10JIEKa3Ip, UKOCASIP).
[Ipumepsl cumMmeTpuii B ipodeccun

Tema 5.6 Pemenue 3anau. | Copeprkanue yueOHOro Marepuana

Muororpansnkn - Tena Ilpakmuueckoe 3anamue Ne 16 2

BpatieHiA OOBeMmbl U M0 IU TOBEPXHOCTH MHOTOI'PAaHHUKOB U T€J BpaIlleHUs
Konumponvnas paboma Ne 5 2

Pasznen 6. Crenenu u 38

KOpPHH. Crenennas,
NnoKa3areJibHas "
Jorapupmuyeckasn

OK 01, OK 02, OK
03, OK 05, OK 07
IK 1-3
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byHkuun

Tema 6.1

byHKIMS, ee
[IpeobpaszoBanue

Crenennas
CBOMCTBA.

BBIPDAKECHHUI C KOPHAMM N-
Ol CTeTICHU

Copepxanue yueOHOro MaTepuana

Ypoxu Ne 50-51

[TonsiTue KOpHS N-0M CTENEHHU U3 ACHCTBUTENBHOTO yucia. OyHkuum y = Vx
ux cBoicTBa M rpaduku. CBoiicTBa KOpHs n-oif creneHu. [IpeoOpazoBanue
HPPALIMOHATILHBIX BBIPAKEHUIN

6.2
CTEIEHU C PalMOHAIBHBIM

Tema CBoiicTBa

n JEUCTBUTEIILHBIM
[IoKaszaTcjIsIMu

Copepxanue yueOHOro MaTepuana

Ypoxu Ne 52-53
[TonsTHe crenmeHW C palMoOHANbHBIM Toka3aTesneM. CrTeneHHble (YHKIUHU, UX
CBOWCTBA U TpapuKu

6.3
VPPALMOHAJIBHBIX

Tema Pemenue

ypaBHEHUH

Coneprxanue yueOHOro MaTepuasia

Ilpakmuueckoe 3anamue Ne 17
PaBHOCHIBHOCTD HppALMOHANIBHBIX YPaBHEHHUH. MeTO bl UX peleHUs

Tema 6.4 IlokasarenbHas

byHkIMA, ee
IToka3aTennHbIE

CBOIICTBA.

YpaBHEHUS U HEPABEHCTBA

Copep:xanue yueOHOT0o MaTepuana

Ypox Ne 54

Ilpakmuueckoe 3anamue Ne 18-19
Crenenb ¢ NpOU3BOJBHBIM JIEWCTBUTENBHBIM MOKa3aTeneM. OrnpeneneHue
MOKa3zaTeabHOW (YHKIMM U €€ CBOHCTBAa. 3HAKOMCTBO C IPUMEHEHHEM
nokazaTeibHOM (GyHKIMH. PerieHue moka3aTeabHBIX YpPaBHEHHM METOJI0M
YPAaBHHMBAaHMs  IIOKa3aTeled, METOJOM  BBEIEHMS  HOBOMU

(I)YHKL[HOHaJIBHO'Fpa(I)I/I‘IeCKI/IM MeTo oM. PellieHre moka3aTeabHbIX HCEPABCHCTB

IIEPEMEHHON,

Tema 6.5  Jlorapudm | Comeprxkanue yueOHOro Marepuana

quca. CaoiicTBa | Ypoxu Ne 55-57

norapudmoB Jlorapudm ymucna. CpoiictBa sorapudmos. Oneparus JorapupmMupoBaHus

Tema 6.6 | Conmeprkanue yueOHOTO MaTepuasa

Jlorapudmmueckas Ypoku Ne 58-60

Qynkuus, ee cBoiictBa. | Ilpakmuueckoe 3anamue Ne 20

Jlorapudmuueckue Jlorapudgmuueckass QyHKus U ee cBoiictBa. I[loHsATHE NOrapumMHUIECcKOro
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ypaBHEHUs, HEPABEHCTBA

ypaBHeHus. Omnepanus NOTEHUUPOBaHUA. TpU OCHOBHBIX METO/IA pELICHUS
Jorapu(MUUECKUX  ypaBHEHMi:  (yHKIHMOHAIbHO-Tpa@UUECKUd,  METOJ
MOTEHLIUPOBAHMSI, METOJ] BBEACHUS HOBOW mepeMeHHOU. Jlorapupmuyeckue
HEpaBEHCTBA

Tema 6.7 Jlorapupmsr B

Ilpogheccuonanvno-opuenmuposannoe cooeprcanue

NPUPOJIE U TEXHUKE Ilpakmuueckue 3auamusn Ne 21-22 4
IIpumenenue norapudma. Jlorapupmuueckas cnupaabs B mpupone. Ee
MaTeMaTHYeCKue CBOMCTBA

Tema 6.8 Pemenue 3anmau. | Conepikanue yueOHOTo MaTepuaia

CrenenHas, Ypok Ne 61 2

noKa3arenbHast u | CreneHHas, moka3aTenpHas U jorapudmudeckas GpyHkuun. Pemenne ypaBHeHHN

JorapupmMuIecKas Koumponsnasa paboma Ne 6 2

byHKIUN

Paszgen 7. DiaeMeHTHI 28

TeOPHU BePOSITHOCTEH U

MaTeMaTH4YeCKOH

CTATHCTHKH

Tema 7.1 Coo6ritue, | Coaeprxanve yueOHOTO MaTepraia

BEPOSATHOCTD coObITus. | Ypoku No 62-64 6

Cnoxenne u ymHOxeHHE | COBMECTHbIE UM HECOBMECTHBIC COOBITHS. TE€OpeMbl O BEPOSTHOCTH CYMMBI

BEPOATHOCTEN COOBITHH. YCIOBHas BEpPOSITHOCTb. 3aBUCHMbIE U HE3aBUCHUMBIE COOBITHS. OK 02, OK 03, OK 05
Teopembl 0 BepOATHOCTH NMPOU3BEIEHHS COOBITUI MK 1-3

Tema 7.2 BepostHocTh B | IIpogheccuonanvno-opuenmuposannoe cooeprcanue

npodecCHOHATBEHBIX Ilpakmuueckue 3anamus Ne 23-26 8

3a7a4ax OTtHocHTeNbHASI YaCTOTa COOBITHS, CBOWCTBO €€ yCTONUUBOCTH. CTaTUCTUYECKOE
onpeneneHue BepoaTHOCTU. OlleHKa BEPOATHOCTH COOBITHS

Tema 7.3  Juckpernas | CopepikaHue yueOHOTo MaTepuana

CiyJaiiHas BEIWYMHA, | Ypoku N 65-66 4
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3aKOH €€ pacrpeCaCICHUA

Bunpl cnydaitneix BenuuunH. OnpeaesnieHue JUCKPETHOW CIydailHOW BEJTWYWHBI.
3aKOH pacrnpefereHus IUCKPETHOM clydailHoi BenudyuHbl. Ee
XapaKTePUCTUKU

YHUCJIIOBBIC

Tema 7.4 3anaun | Comeprkanue yueOHOTo MaTepuana
MaTeMaTU4ecKOn Ilpakmuueckue 3anamun Ne 27-28 4
CTaTHCTHUKH. [lepBuuHass 00pabOTKAa CTATUCTHUYECKHMX IaHHBIX. UHCIOBBIC XapaKTEPUCTHKU
(cpennee apudmernueckoe, MeaMaHa, pa3Mmax, amcrnepcus). Pabora ¢
Tabmuiamu, rpagukaMu, 1uarpaMmMaMu
Tema 7.5  Dnementsl | Ypoku Ne 67-68 4
TEOpUH BeposTHOCTeH ¥ | Bumel  coObiTHH, BepoATHOCTH  cOObITHH. CllOKEHHME Y YMHOXKEHHE
MaTeMaTU4YeCKOMN BEPOATHOCTEMN. JIMCKpeTHas ciydailHas BEJIWYMHA, 3aKOH €€ paclpeleCHHUs.
CTaTHCTUKH 3a1aun MaTeMaTUIEeCKON CTATHCTUKH.
Konumponvnas paboma Ne 7 2
Koncyabranusa Ne 1-4 8
IMpomeskyTouHasi aTTecTalus - JK3aMeH 4
Bcero: 218
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3. YcioBus peaju3anuu nporpaMMbl 0011€00pa3oBaTeIbHON JUCIHUILTHHbBI
3.1. Peanmu3zanusi nporpaMMbl JHCHUILIHHBI TPeOyeT HATHYHUS Y4eOHOro KaduHeTa
«MaTtemaTukay.

O6opynoBanue yaeOHOTo KabUHeTA!

- MOCAJIOYHBIE MECTA IO KOJMYECTBY O0YJarOIIUXCS;

- pabouee MecTO IpernoIaBaTers;

- KOMIUIEKT y4eOHO-HATrJISTHBIX TIOCOOHIA;

- KOMIUIEKT 3JIEKTPOHHBIX BUIEOMATEPHATIOB;

- 3aJ1aHMsl [T KOHTPOJIbHBIX PadoT;

- mpoheCCHOHAILHO OPUCHTHPOBAHHbIC 3a/IaHUS,

- MaTepHualIbl IK3aMeHa.

TexHuueckue cpeicTBa 00yUCHUs:

- IEPCOHATILHBIN KOMITBIOTED C JTUIICH3HOHHBIM IPOTPAMMHBIM 00€CIICYCHUEM;
- IPOEKTOP C IKPAHOM.

3anel:

bubimoTteka, YnTalIbHBIN 3411 C BBIXOJIOM B ceTh IHTEpHET.

3.2. UndopMmanoHHoOe obecrniedeHre peajn3alui NPOrpaMmMbl

3.2.1. OcHOBHBIE T€YATHBIE H3TAHUS

1.bammakoB M.W. Martematuka: yueOHuk ans crya.yupexaenuit CI1O/7-e uzg .M.: «AkaneMusy,
2020r.-256¢.

3.2.2. JlonoJTHUTEIbHbI€ HCTOYHUKH

1. Bcepoccuiickue wunHTepHeT-oauMmuansl. - URL: https://online-olympiad.ru / (mara
obpamenusi: 12.07.2021). - TekcT: 27eKTPOHHBIH.

1. Enunas wxomtexius mudpoBeix oOpaszoBarenbHbIX pecypcoB. - URL: http://school-
collection.edu.ru / (nara o6pamienus: 08.07.2021). - TekcT: 31EKTPOHHBIH.

2. WNudopmannonnas cucrema «ETuHOE OKHO TOCTyIa K 00pa30BaTeIbHBIM pecypcam. -
URL: http://window.edu.ru / (mata o6pamienus: 02.07.2021). - TekcT: 31eKTPOHHBIIA.

3. Hayunast snekrponnas Oubnmoreka (HOB). - URL: http://www.elibrary.ru (mara
obpamenusi: 12.07.2021). - TekcT: 27eKTPOHHBIH.

4. OTkpeITHIH KOUTEK. Matemaruka. - URL: https://mathematics.ru / (nara obparienus:
08.06.2021). - TekCT: YNEKTPOHHBII.

5. [MoBropum wmaremaruky. - URL: http://www.mathteachers.narod.ru / (mara
obpamenusi: 12.07.2021). - TekcT: 27eKTPOHHBIH.

6. CnpaBoyHUK o MAaTeMaTUKe JUISt IIKOJIbHUKOB. - URL:
https://www.resolventa.ru/demo/demomath.ntm / (mata oOpamenus: 12.07.2021). - Tekcr:
JJIEKTPOHHBIN.

7. Cpenusisi Matematudeckas uHTepHer mmkona. - URL: http://www.bymath.net / (nara
obpamenust: 12.07.2021). - TekcT: 2MeKTPOHHBIH.

8. denepanbublii nopran «Poccuiickoe odpazoBanue». - URL: http://www.edu.ru / (nata
obpamenust: 02.07.2021). - TekcT: 2MEeKTPOHHBIH.

9. @enepanbHblii  1EeHTp HMH(OPMAIIMOHHO-00pa3oBaTeNbHBIX pecypcoB. - URL:

http://fcior.edu.ru / (nara oopamienus: 01.07.2021). - TekcT: 371€KTPOHHBIA.
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4. KOHTPOJIb 1 OLIEHKA Pe3yJIbTATOB 0CBOEHMSI 00111€00pPa30BaTeILHOM IM CIIUTIIUHbI

KOHTpOJIb H OICHKA PE3YyJIbTaTOB OCBOCHUA O6H.ICO6p&30B3T€J'IBHOI>i AUCHUILIMHBI PACKPBIBAIOTCA Y€PE3 AMCHUILIMHAPHBIC PE3YJIbTaThbl, HAIIPABJICHHBIC

Ha ¢popMuUpOBaHUE OOIINX U MPOdECCHOHATBHBIX KOMIIETEHIIUH 110 pa3/iesaM U TeMaM COoJIep:KaHus yueOHOro MaTepuara.

pa3JINYHbIM KOHTCKCTaM

P2, Temnr 2.1, 2.2, 2.3, 2.4,
2.5,2.6 I1-o/c, 2.7

P 3, Temn! 3.1, 3.2, 3.3, 3.4,
3.5,36

P 4, Temnr 4.1, 4.2, 4.3, 4.4,
4.5, 4.6, 4.7 I1-o/c, 4.8, 4.9,
4.10

P 5, Temrr 5.1, 5.2, 5.3 I1-
o/c,5.4,5.5,5.6

P 6, Tems1 6.1, 6.2, 6.3,
6.4,6.5,6.6, 6.7 IT-o/c, 6.8

Oo0mas/npogeccnoHalbHasA KOMIIETEHIHS Pa3nea/Tema THun oeHOYHBIX MEPONPUATHSA
OK 01. Beibupath criocoObI perieHus 3a1aq P 1, Tema 1.1, 1.2, 1.3 II- | TecrupoBanue
npodeCCHOHATBLHOM 1eATeTbHOCTH MPUMEHUTENBHO K o/c, 1.4. VYeTHbII onpoc

MatemaTuueckuid JUKTAHT
NunuBuayanbHas caMOCTOATEIbHAS
pabora

[IpencraBienue pe3ynbTaToB
IPAKTHYECKUX padoT

KonTponbnas padbora

Brinonnenue 3aannii Ha SK3aMeHe

OK 02. Mcnonp30BaTh COBPEMEHHBIE CPEJCTBA MIOUCKA,
aHaJIM3a U UHTEpIpeTaluu HHHOPMALIUU, U
MH(OpPMalLlMOHHbIE TEXHOJIOTUH JJIs1 BBITIOJIHEHMS 3a/1a4
poeCCHOHAIBHON e TENHHOCTH

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

P 3, Temn! 3.1, 3.2, 3.3, 3.4,
3.5,3.6

P 6, Temsr 6.1, 6.2, 6.3, 6.4,
6.5, 6.6, 6.7 I1-0/c, 6.8

P 7, Temnr 7.1, 7.2 TI-0/C,
73,74

TectupoBanue

VYeTHBII onpoc

MaremaTudeckuii JUKTAaHT
NunuBuayanpHas CaMOCTOSITEIIbHAS
paborta

[IpencraBnenue pe3yabTaToB
MPAKTUYECKHUX PadoT

MIPOEKTOB

KonTpomnpHas pabota

Bremmonnenue 3aganuii Ha SK3aMeHE

OK 03. IlimannpoBath U peain30BbIBaTH COOCTBEHHOE

P 1, Tema 1.1, 1.2, 1.3 II-

TectupoBanue
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npoeccuoHaNbHOE U TMYHOCTHOE Pa3BUTHE,
pePUHUMATEIBCKYIO I€ATEIHHOCTh B PO(EeCCHOHATEHON
cdepe, UCIIONIB30BATh 3HAHUS MO (PUHAHCOBOM IPaMOTHOCTH
B PA3IMYHBIX )KU3HEHHBIX CUTYAIIUSIX

o/c, 1.4.

P 2, Temsr 2.1, 2.2, 2.3, 2.4,
2.5,2.6I1-o0/c, 2.7

P 3, Temn! 3.1, 3.2, 3.3, 3.4,
3.5,3.6

P 4, Temn1 4.1,4.2,4.3, 4.4,
4.5, 4.6, 4.7 I1-o/c, 4.8, 4.9,
4.10

P 6, Temrl 6.1, 6.2, 6.3,
6.4,6.5, 6.6, 6.7 I1-o/c, 6.8
P 7, Temsl 7.1, 7.2 I1-0/C,
73,74

VYcerHblil onpoc

Matematuyeckuii TUKTAHT
NunuBuayanbHas caMoCTOATEIbHAs
pabora

[IpencraBnenue pe3yabTaToB
MIPaKTUYECKUX padoT

KonTponbHas padora

BrinosiHeHUE 3a1aHUI HA SK3aMEHE

OK 04. D¢} dexTuBHO B3auMOICHCTBOBATh U pabOTaTh B
KOJUICKTHBE U KOMaH/Ie

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

P2, Temn: 2.1, 2.2, 2.3, 2.4,
2.5, 2.6 IT-o/c, 2.7

P 3, Temn! 3.1, 3.2, 3.3, 3.4,
3.5,36

P 4, Temnr 4.1, 4.2, 4.3, 4.4,
4.5, 4.6, 4.7 II-o/c, 4.8, 4.9,

TectupoBanue

YceTHBI onpoc

MaremaTuyecKuii TUKTAHT
NuauBunyanbHas caMOCTOSITEIbHAS
pabora

[Ipencrasnenue pe3yabraToB
MPAKTHYECKUX padoT

IIPOEKTOB

4.10 KonTponbhas padbora
P 5, Temsr 5.1, 5.2, 5.3 I1- Bremmonnenue 3aganuii Ha SK3aMeHE
o/c,5.4,5.5,5.6

OK 05. Ocy1iecTBisATh YCTHYIO U TUCBMEHHYIO P 1, Tema 1.1, 1.2, 1.3 TI- | TectupoBanue

KOMMYHUKAIUIO Ha TOCYAapCTBEHHOM s3bIKe Poccuiickoi o/c, 1.4. YceTHBIT onpoc

denepanuy ¢ y4eToM 0COOCHHOCTEW COIMATBHOTO U
KYJBTYPHOTO KOHTEKCTa

P 3, Temn! 3.1, 3.2, 3.3, 3.4,
3.5,3.6

P 6, Temrnl 6.1, 6.2, 6.3, 6.4,
6.5, 6.6, 6.7 I1-0/c, 6.8

P 7, Temn 7.1, 7.2 I1-0/c,

MaremaTrueckuil TUKTaHT
NunuBuayanbHas cCaMOCTOSITENIbHAS
pabora

[IpencraBnenue pe3yabTaToB
MPaKTUYECKUX padoT
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KontponpHas padota
BrinmosHenue 3amannii Ha dK3aMeHe

OK 06. IIposaBisaTh rpakAaHCKO-MATPUOTHYECKYIO MO3UIIHIO,
JEMOHCTPUPOBATh OCO3HAHHOE MOBE/IEHNE HAa OCHOBE
TPAIUIIMOHHBIX OOIEYEIIOBEYSCKIX IIEHHOCTEH, B TOM YHCIIC
C Y4€TOM IapMOHU3AIMN MEKHAIIMOHAIIBHBIX U
MEXPEJIUTUO3HBIX OTHOIICHHH, IPUMEHSTh CTAHIaPThI
AHTUKOPPYIIMOHHOTO MOBEICHUS

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

P 4, Temn1 4.1,4.2,4.3, 4.4,
4.5, 4.6, 4.7 I1-o/c, 4.8, 4.9,
4.10

P 5, Temrr 5.1, 5.2, 5.3 I1-
o/c,5.4,5.5,5.6

TectupoBanue

VYcerHblii onpoc

MaremaTuuecKuid TUKTAHT
NunuBuayanbHas caMOCTOSITENIbHAS
paborta

[IpencraBnenue pe3yabTaToB
MPAaKTHYECKHUX padoT

KonTponbnas pabota

BrinonHenue 3aannii Ha HK3aMEHe

OK 07. CozeiicTBOBaTh COXPAHEHUIO OKPYXAIOLIEH cpeibl,
pecypcocOepexeHnIo, IPUMEHITh 3HaHUS 00 N3MEHEHHH
KJIIMMaTa, MpUuHIHUIIbL 6epe)KJII/IBOFO IMPOnU3BOACTBA,

3 PEKTUBHO AEHCTBOBATH B UPE3BBIYANHBIX CHTYALIUSIX

P2, Temnr 2.1, 2.2,2.3,2.4,
2.5,2.61I1-0/c, 2.7

P4, Temn1 4.1,4.2,4.3, 4.4,
4.5, 4.6, 4.7 I1-o/c, 4.8, 4.9,
4.10

P5, Temsr 5.1,5.2, 5.3 I1-
o/c,5.4,5.5,5.6

P 6, Temri 6.1, 6.2, 6.3, 6.4,
6.5, 6.6, 6.7 I1-o0/c, 6.8

TectupoBanue

YceTHBI onpoc

MaremaTuyecKuii TUKTAHT
NuauBunyanbHas caMOCTOSITEbHAS
pabora

[IpencraBnenue pe3yibTaToB
MPAKTHYECKUX padoT

KonTpomnbHas pabota

BrinosiHeHue 3a1aHUi Ha DK3aMeHe
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