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PaGowass mporpamma coctaBieHa Ha  OCHOBe TpeOoBanmit ~ DexepaibHOTO
00pazoBaTENBPHOTO CTaHJIApTa CPENHEro Oo0mero oOpa3oBaHUs, YTBEPKICHHOIO MPUKA30M
Muno6pHayku Poccun ot 17.05.2012 Ne 413 (pen. ot 12.08.2022) «OO6 yTBepkIeHUH
(denepadbHOrO  TOCYJApCTBEHHOTO  OOpa3oBaTENbHOTO  CTaHIApTa  CpPEAHEro  oOIero
obpazoBanus» (3apeructpupoBano B Munrocte Poccun 07.06.2012 Ne 24480), ®I'OC CIIO no
npodeccun 09.0.04 Hanagunk annapaTHBIX U IPOrPaAMMHBIX CPEACTB HH(POKOMMYHHUKAIIMOHHBIX
cucreM, yTB. [Ipukazom Munobpnayku Poccun ot 02.08.2013 Ne 802 (pexn. ot 01.09.2022) «O0
YTBEPKICHUN (PelepabHOT0 TOCYJapCTBEHHOIO 00pa30BaTENbHOIO CTaHAAapTa CPEIHEro
npodeccuoHasibHOro obpazoBanusi 1o mnpodeccun 09.01.04 Hamamuuk anmapaTHbIX H
MIPOTPAMMHBIX CpPEACTB WH(POKOMMYHHKAITMOHHBIX CHCTEM (3apeTHCTPUPOBAHO B MUHIOCTE
Poccun 20.08.2013r. Ne 29611) u nonoxenuit ®enepanbHoil 00pazoBaTeNbHON MPOrpamMMbl
cpenHero oOmiero o0pa3oBaHUS, YTBEPXKIACHHOW mpukazoM MuHnpocBemenus Poccunm ot
21.10.2022 Ne 1014 (3apeructpupoBano B Muntocte Poccun 22 nexabps 2022 r. N 71763), c
yueroMm Paboueii mporpaMMbl BOCIIUTAHUSI.

Pazpabotunk: Anuena Jlxxamwis TaxupoBHa
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1.06mas xapakrepucTuka paéodeii mporpaMmbl y4eGHOI0 npeaMera

1.1  Mecro npeaMera B CTPYKType o0pa3oBarejibHoi nporpammsl CITIO
[Iporpamma yuyeOHOrO mpeaMeTa SBISETCA YacThbl0 00pa30BATENBbHON MPOrpaMMBbI
cpenHero npodeccuoHabHOTO 0OpazoBanus B coorBercTBuu ¢ @I'OC CIIO mo mpodeccun
09.01.04 Hanaguuk anmapaTHbIX U MIPOrPaMMHBIX CPEICTB HHPOKOMMYHUKAITUOHHBIX CUCTEM.
VY4eOHbIi TpeAMeT BXOAUT B 00IIe00pa30BaTeIbHbBIN YUEOHBIN UK YIeOHOTO TUIaHa
M3ydJaeTcs Ha yriryOJIeHHOM YpOBHE.
1.2 lesau ¥ NJIaHMpyeMble Pe3yJbTaThl OCBOEHHS MpeaMeTa
1.2.1 IeassMu U3y4eHUS] MATEMATHKH ABJISIIOTCS:
Conepxanue  mporpaMmbl  00I1I€00pa3oBaTebHOTO  mpeameTa  «MaremaTuka»
HaIpaBJIEHO Ha JOCTHKEHHUE PE3yJIbTATOB €€ U3y4YeHHs B COOTBETCTBUM C TpeboBanusimu OI'OC
COO c yuerom npodeccuonanpuoit HanpasieHHoctu GI'OC CIIO.



1.2.2 TlnaHupyemble o0pa3oBaTe/ibHbIE Pe3y/IbTaThbl 0CBOEHHUS 001e00pa3oBaTeibHOro npeaMera cooTBeTcTBU ¢ ®T'OC CIIO u Ha ocHOBe
®oroc CcCoo
JIMuyHOCTHBIE PE3ybTaThl OCBOSHHSI MPOrPaMMBI [0 MaTeMaTHKE Ha YPOBHE CPEIHEro oOIero oOpa3oBaHUs NOCTHTAIOTCS B €AMHCTBE Y4eOHOU U
BOCIIUTATEIILHOM ACATCIIBHOCTH B COOTBCTCTBUU C TPAAUIITMOHHBIMHA pOCCI/If/'ICKI/IMI/I COINMOKYJIbTYPHBIMH U NYXOBHO-HPABCTBCHHBIMU LICHHOCTAMU, IPUHATBIMHA
B 00II[eCTBE MpaBWJIaMU U HOPMAaMH MOBEJICHHUS M CIIOCOOCTBYIOT IpOIleccaM CaMOIO3HAHMS, CAMOBOCITUTAHHS M CaMOPa3BUTHS, POPMHUPOBAH sl BHYTPEHHEH

IIO3UIINH JINYHOCTH.

O0ne KoMIeTeHI

Ilnanupyembie pe3yjbTaThbl 00y4eHHUs

Oo0mmue

IIpeameTHbIE

OK 01. Beibupars criocoOsbl
pereH s 3a/1a4
podeccuoHaBbHOM e TeTbHOCTH
[IPUMEHHTEIIEHO

K pa3IMIHBIM KOHTEKCTaM

B wactu TpynoBoro BocnuTaHus:
- TOTOBHOCTH K TPYyJly, OCO3HaHHE IICHHOCTH MacTepCTBa,
TpyoIIO0HE;

- TOTOBHOCTH K aKTUBHOM JCATCIbHOCTH

TEXHOJOTMYECKOM W COIMaJbHOM  HaIpaBJICHHOCTH,

CITOCOOHOCTh WHUIIUHUPOBATD, IIJIAaHKUPOBATH

CaAMOCTOATEIIbHO BBIMIOJIHATD TaKyIO ACATCIIbHOCTD,

H

- WHTEpeC K pa3nuyHbIM cdepam MpodhecCHOHATBHOM]
TeATEeILHOCTH,

Osnaznenue YHHUBEPCATbHBIMH y4eOHBIMHY|
[M03HABATEILHBIMY IEHCTBUSIMHU:

a) 0a30BbIC JIOTHICCKUE TCHCTBHS:

- CaMOCTOSTENbHO (OPMYIUPOBATH M AKTYalTH3UPOBATh
mpo0ieMy, paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHABJIMBATh CYIIECTBEHHBIN MPU3HAK WK OCHOBAHUSI
TS CpaBHEHHUS, Kiaccu(UKauu 1 0000IIeHMS,
- OIIPeNeNsTh LENH JIeITeIbHOCTH, 33/1aBaTh MapaMeTpPhI U
KPUTEPUHU MX JOCTHKEHUS;
- BBIABIATD

3aKOHOMCPHOCTU W  IIPOTUBOPCUUA B

[PACCMAaTpPpUBACMBbIX SABJICHUMX,

-BJIaJIETh METOJIAaMH JIOKAa3aTeNbCTB, AITOPUTMAMHU PEIICHUS 3a1a4;
yMeHUEe QOPMYITHUPOBATEH ONPEICIICHUS, aKCHOMBI U TEOPEMBI, IPUMEHSTh
11X, TPOBOJINTH JIOKA3aTeNbHBIE PACCyKICHHS B XO/I€ PEIICHUS 3a1ad;

- YMETh OTMIEpPUPOBATH OHATHSAMU: CTENIEHb YUCIIA, ToTapru(M Urcia;
YMEHHE BBITIOJIHATH BEIYMCIICHNE 3HAYEHUI 1 TPeoOpa30BaHMsI BRIPAKEHHH
CO CTETICHSIMH | JIoTapudMaMHu, IPeoOpa3oBaHus APOOHO-PAMHOHATHHBIX
BBHIPAYKECHUI;

- YMETh OMEPUPOBATH OHATHAMHE: PAllHOHANBHBIE, UPPAIIHOHAIEHBIE,
MoKa3aTeNbHbIC, CTETIEHHBIE, JIOTapH(PMHUECKIE, TPUTOHOMETPHUIECKUE
YpaBHEHUS M HEPABEHCTBA, X CHCTEMBI,

- YMETh ONIEpUPOBATh MOHATHIMHA: (PYHKIINS, HETIpephIBHAS (DYHKITHS,
[TPOM3BOIHAS, TIEPBOOOPA3HAS, OTIPEICICHHBIA HHTETPall; YMEHUE
HAXOAWTH IPOU3BO/IHEIE YITEMEHTAPHBIX (YHKIIHA, UCIIONB3YS CIIPABOYHEIE
MaTepHUaIIbl; NCCIENOBATh B MPOCTEHINNX CiIyvasx (yHKIIHH Ha
MOHOTOHHOCTb, HAXO/IUTh HAHOOIBIIINE U HANMEHBIIINE 3HAYCHHS
(hyHKIHI; CTPOUTH Tpa K MHOTOWIECHOB C HCIIOJIb30BAHUEM ariapara
MaTeMaTUYECKOT0 aHAIIN3a; TPUMEHSTh IPOM3BOIHYIO IIPU PEIICHUU 33124
Ha JIBIDKEHHE; PelIaTh MPAKTUKO-OPUEHTUPOBAHHBIE 331241 Ha
HanOOJIBIITNE U HAMMEHBIITNE 3HAYCH S, Ha HAXOXKCHHUE IIyTH, CKOPOCTH H
[YCKOpEHUS;




BHOCUTb KOPPEKTHBLI B ACATCIBHOCTb, OLICHHBATDH

COOTBCTCTBUC pPE3YJbTATOB 1ECJIAM, OICHUBATH PUCKU

MOCJICICTBUI NCATCIHLHOCTH,
- pa3BUBaTh KpPEAaTHMBHOE MBIIUICHHE TMPU PEIICHUY]
PKU3HEHHBIX MTPOOIIeM
0) 0a30BbIC HCCIICIOBATEIBCKUE ICHCTBYS:

BJIQJICTh HAaBBIKAMH Y4E€OHO-HCCIICIOBATEIILCKON U]

HpOGKTHOﬁ JCATCIIbHOCTH, HaBbIKaMH paspeiicHus
poGiieM;

- BBISIBJIATH MIPUYINHHO-CJICACTBEHHBIC CBA3N H|
AKTYyaJIN3UPOBATh 3agaydy, BBIABUI'aTh THUITIOTE3Y €€

[PELIEHMS], HAXOIUTh apryMEHTHI IS JI0KA3aTeIbCTBA CBOUX
[YTBEP KICHHI, 3a/1aBaTh [TapaMETPhl U KPUTEPUU PEILEHUS;
- aHaJIU3UpOBATh IIOJYYEHHBIE B XOJE PEUICHHs 3a1a4H
[pE3yAbTaThl, KPUTUYECKU OLIEHMBATh HMX JOCTOBEPHOCTD,
[IpOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIOBUAX;

[IPAKTUYECKYO 001aCTH KHU3HEACSTEIbHOCTH;

- YMETb MHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX
o01acTel;

- BBIIBUTATh HOBBIC WIEH, IpeAsaraTb OPUTHMHAJIbHBIC
[TOJIXOMBI U PELICHMS;
1 CcHOCOOHOCTh MX MCIIONB30BAHUSI B IO3HABATEIBHOM H
COLIMAJIBHOM IIPAKTHKE

- YMETh ONEPUPOBATH MOHATUSMH: PallMOHANbHAS (QPYHKIHS,
nokaszarenbHast QYHKIMSA, cTeneHHas PyHKIMS, TorapupMuyecKas
(hyHKIUs, TpUrOHOMETpUiecKre GpyHKINUU, oOpaTHble PYHKIMH; yMEHHE
CTpOUTH rpaduKu H3YHYEeHHBIX ()YHKIWH, UCIIONB30BaTh TpaQUKK IpU
M3yUeHHH TPOLIECCOB M 3aBUCHMOCTEH, TPU PELICHUH 33/1a4 U3 APYTHX
VIeOHBIX MPEIMETOB U 33124 U3 PEabHOM KU3HU; BBIPAXKATh POPMYIIaMH
3aBHCUMOCTH MEX/y BETHUMHAMHU;

- YMETh pelaTh TEKCTOBBIE 33/Ia4l Pa3HBIX TUIOB (B TOM YUCIIE HA
[POIICHTHL, IOJH U YacTH, Ha IBUKEHUE, pPadOTy, CTOMMOCTh TOBapOB U
YCITYT, HAJIOTH, 33]]a4¥ U3 00JaCTH yIPaBIICHHUS JIAYHBIMU M CEMEHHBIMU
(buHAHCAMM); COCTaBJISITh BHIPAKEHHUS, YPaBHEHHS, HEPABEHCTBA U UX
CHCTEMBI 110 YCIIOBHIO 331a41, UCCIEOBATh MOJIyYEHHOE PELICHHE U
OIIEHUBAThH NPABJIONOA00HOCTh PE3yIbTATOB;

- YMETh ONIEPHPOBATh MOHATHIMU: CpeaHee apupMeTHIEeCKOoe, MeIaHa,
HanOoJIbIIIee M HAaMMEHbIIIEee 3HAUCHHS, pa3Max, JUCIepCus, CTaHAapTHOE
OTKJIOHEHHE YMCIIOBOT0 HabOpa; yMEHNE N3BJIEKaTh, HHTEPIIPETHPOBATh

-- yMeTh IMEePEHOCUTHh 3HAHWS B II03HABATEIBHYIO HWWHGOPMAIUIO, IPEICTABICHHYIO B TA0NMHUIIAX, HA IMarpaMMax, rpaukax,

OTPaXKAIOLIYI0 CBOWCTBA PeabHbIX MPOLIECCOB U SIBICHUM; IPEICTaBIIATh
MH(OPMAITHIO ¢ TTOMOIITLIO TAOJIHIT U AHarpaMM; UCCIIeIOBATh
CTaTUCTUYECKUE JAHHBIE, B TOM YHCJIE C IPUMEHEHNEM IpaduIecKux
METOZIOB U 3JIEKTPOHHBIX CPEICTB;

- YMETh ONEPUPOBATh MOHATUAMHU: CITyYallHbIN OMBIT U CIIy4ailHoe
COOBITHE, BEPOSITHOCTh CIIy4aifHOI'O COOBITHS; YMEHUE BBIYUCIIATh
BEPOSITHOCTh C UCIIOJIb30BaHUEM IPaUIECKUX METOIO0B; IPUMEHSITh
(hOpMyJITBI CITOXKEHUS U YMHOKEHHUS BEPOATHOCTEH, KOMOMHATOPHBIE (hDaKThI
1 (OPMYJIBI P PEILICHUH 33/1a4; OLIEHUBATh BEPOSITHOCTH PEATbHBIX
COOBITHIA; 3HAKOMCTBO CO CIIyYalHBIMU BEIMUMHAMU; YMEHHUE IPUBOJUTH
[pYMeEphI IPOSIBICHHUS 3aKOHA OOJIBIINX YHCEI B IPUPOJHBIX U
0OIIECTBEHHBIX SIBJICHHUSAX;

- YMETh OIIEpUPOBATh OHATUSMH: TOUKA, IPSIMasi, IJIOCKOCTb,
[IPOCTPAHCTBO, IBYTPAHHBIN YIOJI, CKPELIMBAIOLIUECS MPSIMBIE,




MapaJUICIbHOCTD U NEPIICHAUKYJIIPHOCTD IPAMBIX U HHOCKOCTeﬁ, yroja
MEXIY IMPSAMBIMH, YIOJ MEXKY IPSMOM U INIOCKOCTBIO, YTOJI MEXAY
[IOCKOCTSIMU, PACCTOSIHUE OT TOYKH JI0 TUIOCKOCTH, PACCTOSTHUE MEXKITY
IIPAMBIMHU, PACCTOAHUEC MCKY IMJIIOCKOCTAMU, YMCHUEC UCIIOJIB30BAaTh IIPU
[PCUICHHUH 3aJa4 U3YyUYCHHBIC q)aKTI)I " TCOPEMBEI IINIAHUMETPHUU; YMCHUEC
OIIEHUBAThH Pa3Mepbl 00BEKTOB OKPYKAIOIIEr0 MHPA;

- YMCTb OIICPUPOBATH IMMOHATUAMUA: MHOT'OTPaHHUK, CCUCHHUE
MHOTOTpaHHWKa, Ky0, apajulenenurne, mpu3Ma, nupamuaa, Gurypa u
MMOBEPXHOCTH BpaIlleHUs1, IWINHAP, KOHYC, 1Iap, cepa, cCedeHus: GUTyphI
BpaIICHUSs, MIJIOCKOCTh, Kacaromasicst cepsl, IMIITHHIIPa, KOHYCa, TUIOMA]Th
IMMOBCPXHOCTHU IMMPpaMUbI, IIPU3MbI, KOHYCa, HUJIMHAPA, IIJIOMIa/b C(i)epbl,
00BeM Ky0a, MPSAMOYTOIIBHOTO MTapauIesIenuIIe1a, MUPaMUIb], TIPU3MBI,
[VUIMHJIPA, KOHYCAa, Iapa; yMeHUe n300paxaTh MHOTOTPAaHHUKH U
MOBEPXHOCTH BPAICHHUS, UX CEUCHHS OT PYKH, C TOMOIIBIO YSPTEKHBIX
MHCTPYMEHTOB U JJIEKTPOHHBIX CPEACTB; YMEHHE Paclio3HaBaTh
CHMMETPHIO B IPOCTPAHCTBE; YMEHNE PACIIO3HABATH NPaBUIIbHBIC
MHOTOT'PaHHUKH;

YMETb OIIePHPOBATh OHATHSMU: JIBIKCHUE B IIPOCTPAHCTBE, TOTOOHBIE
(bUTypHI B IPOCTPAHCTBE; HCIOIB30BATH OTHOIICHHE IUTOIIaAeH
MOBEPXHOCTEN 1 00HEMOB TTOIOOHBIX (PUTYp TPU PEUICHUH 33]ad;

- YMETb BBIYHCIISATH TEOMETPHUYECKUE BEINYMHBI (JUIMHA, YTOJI, TUIOIIA b,
00BEM, TIIOMIAIh TOBEPXHOCTH ), HCIIONIB3YS N3yUYeHHBIE (POPMYITBI U
METO/IbI;

- YMETb OIIEpUPOBATH MOHATUAMU: TIPSIMOYTOJIbHAS CHCTEMa KOOPIHHAT,
KOOPAWHATHI TOYKHU, BEKTOP, KOOPIMHATHI BEKTOPA, CKAIISIPHOE
NPOU3BEICHHE, YTOJI MEXK/Ty BEKTOpaMHU, CyMMa BEKTOPOB, IIPOM3BEICHUE
BEKTOpa Ha YKCJI0; HAXOUTh C IIOMOIIBIO N3yYEHHBIX (HOPMYII KOOPANHATHI
CepeIMHBI OTPE3Ka, PACCTOSHUE MEXKTY ABYMSI TOUKAMH;

-yMeTb BBEIOMPATh ITOIXOSIHIA H3YYEeHHBIH METO/ IS PEIICHNUS 3a1a4H,
pacro3HaBaTh MaTeMaTHYeCKHe (PaKThl 1 MaTeMaTHUECKHE MOJICIIH B
PUPOAHBIX U OOIIECTBEHHBIX SBJICHUSX, B HCKYCCTBE; YMEHUE IPUBOAUTD
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[IPUMEPBI MATEMATUYECKUX OTKPBITUNA POCCUMCKOW U MUPOBOM
MaTeMaTH4eCKON HaAyK1

OK 02. Mcnonb30BaTh
COBpPEMEHHBIE CPEICTBA TIOMCKA,
QHAaJIM3a U MHTEPIPETallnu
MHpOpMauK, 1 THPOPMAITOHHEIE
(TEXHOJIOTHH JIJIsl BHITIOJTHEHHS
3aau poheCcCHOHANBHON
NesTeNbHOCTH

B 00y1acTH 1IEHHOCTH HAYYHOTO IMO3HAHUS:
-ChOPMHUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOIICTO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U OOIICCTBEHHOM

KYJbTYP,
MeECTa B

[IPAKTHUKU, OCHOBaHHOTO Ha JAHUajIore

CIIOCOOCTBYIOIIErO  OCO3HAHUIO  CBOETO
[TOJIMKYJIETYPHOM MUDE;
- COBEpLICHCTBOBAHUE SI3bIKOBOM M YATATENBCKOM KYJIBTYPBI

KaK CpEaCTBa B3aI/IMOIIeI>'ICTBI/I$I MCXAY JTHOABMHU W IMO3HAHW

MUpa;

- 0CO3HAHHUE IICHHOCTH HAYYHOH JISTEIbHOCTH, TOTOBHOCTD
OCYIIECTBIIATh ~ NPOCKTHYKD W HCCIEJOBaTEIHCKYIO
e TeIbHOCTh HHIMBHTYaIBHO U B TPYIIIIE.

OBnagcHNe YHUBEPCATHHBIMH y4IeOHBIMHY|
[MO3HABATEILHBIMH JICHCTBUSIMHU:

B) paboTa ¢ mHpOpMaIICH:

- BJaJcTh HABBIKAMU TMONYYCHUS WH(DOpMAIHH

MCTOYHUKOB Pa3HbIX THIIOB, CAMOCTOATEIIBHO OCYIICCTBJIATH

[OMCK, aHaIW3, CHUCTEMAaTH3alUI0 M HHTEPIPETALHIO
MH(pOpPMaLUK Pa3InYHbIX BUJIOB U (POPM MpEaCTaBICHUS;

- cO31aBaTh TEKCThl B Pa3lMYHBIX (OpMarax C ydeToM
HazHaueHUsT HH(GOPMALUK U LeJICBON ayJUTOPHH, BEIOHpast
ONTUMAILHYIO (OPMY IIPEACTABICHUS U BU3YaIN3allUHY;

- OLICHMUBATb OOCTOBEPHOCTH, JICTUTUMHOCTD I/IH(bOpMaLII/II/I,

CC COOTBCTCTBHC IIPABOBBIM U  MOPAJIIBbHO-3THUYCCKUM
[HOpMaM;

- HCIIOJIB30BAaTh CpeaCTBa HHq)OpMaHHOHHBIX i
[KOMMYHUKAIIlMOHHBIX TEXHOJIOTUH B peHICHN Y

KOTHUTUBHBIX, KOMMYHHKATHBHBIX W OPraHU3allMOHHBIX]

- YMETh ONEPUPOBATH MOHITUSMU: pallMOHabHAS (QYHKIUS, IOKa3aTelbHas
(hyHKITHS, GbyHKIMS, GbyHKIHS,
TPUTOHOMETPUYECKHE (QYHKIMH, OOpaTHble (QYHKIMH; YMEHHE CTPOUTH
rpadMKy W3yYeHHBIX (QYHKIHMHA, HMCHOIB30BaTh TI'padHUKH TMpPU H3YUCHUH

CTeTeHHas JorapupmMuaecKas

MPOIIECCOB M 3aBUCHUMOCTEH, MPH PElIeHHH 331ad W3 JIPYTHX Y4eOHBIX

NpeMEeTOB W 3ajad M3 peaTbHOW KHM3HHM; BhIpaxkatb (opmMynamu

3AaBUCUMOCTU MEXKAY BEINMYUHAMMU,

YMETH OIIE€pHUPOBAThH IIOHATHUAMM TOXICCTBO, TOXKIACCTBCHHOC]

mpeoOpa3oBaHne, ypaBHEHHWE, HEPABEHCTBO, CHCTEMa YpaBHCHUU W

HCPABCHCTB, pPaBHOCHUJIBHOCTH ypaBHeHHﬁ, HCPAaBCHCTB U  CUCTEM,

paIMOHAJIbHBIC,
morapuGMUYECKUe,

HppalioHaIbHEIE, MoKa3aTeNnbHbIe,
TPUTOHOMETPHYECKHE ypaBHEHWUS,

CTETICHHBIE,
HEPaBEHCTBA W
CHCTEMBI; YMETh pellaTh YpaBHEHHUS, HEPABEHCTBA M CUCTEMBI C TOMOIIBIO
[Pa3IMYHBIX TPUEMOB; pEIIaTh
MapaMeTpoM; IPUMEHATh YpaBHEHWs, HEPaBEHCTBA, HX CHCTEMBI

YpaBHEHHS, HEPABEHCTBA U CHCTEMBI C
TUTST

H3PCIICHUA MAaTEMAaTUYCCKUX 3ada4 U 3a/la4 U3 pas3INYHbIX oOacrei HaYKHU H

[peaJbHOM KU3HU;
- yMEThb CBOOOJHO OIIEPHPOBaTh HMOHATHAMU: ABM)KEHHE, MapajuIesIbHBINA
[EpEeHOC, CHUMMETpHsi Ha IUIOCKOCTH W B IPOCTPAHCTBE,
mpeoOpa3zoBaHue TOMO0HUS, TOMO00HBIE (GUTYpHI;

TIOBOPOT,
YMEThb PAaclo3HaBaTh
paBHBIE M TOAOOHBIE (UTYpPH, B TOM YHCIE B IPHPOAE, HCKYCCTBE,
APXUTEKTYPE; YMETh UCIIOIb30BaTh T€OMETPUIECKHE OTHOIICHUS, HAXOANUTh
TeOMETpHUYECKHe BEeJIMYNHBI (UTHHA, YTOII, TIOMIals, 00heM) IpH pelIeHuH
3ajad U3 Ipyrux y4eOHBIX MPEIMETOB M U3 peabHON KH3HU




Bagay ¢ cobmromeHreM TpeOOBaHWH SPrOHOMHUKH, TEXHHKH
0€3011aCHOCTH, TUTUEHBI, PECYPCOCOEPEKEHH S, PABOBBIX U
PTUYECKHX HOPM, HOPM HH(OPMALMOHHO 0€30MaCHOCTH;

- BJIaACTh HaBBIKaAMH pacio3naBaHuA

M 3alluTh]

nHpopMaluu, HPOPMAIIMOHHOH 6€30MaCHOCTH JINYHOCTH

OK 03. I[InanupoBats 1
[peaJIn30BbIBaTh COOCTBEHHOE
MpodecCHOHANBEHOE U TMYHOCTHOE
[pa3sBUTHE, IIPEANIPUHAMATEIBLCKYIO
JICATCIIBHOCTD B
podeccnoHanbHON chepe,
MCII0JTb30BATh 3HAHUS 110
(bMHAHCOBOI1 TPAaMOTHOCTH B
[Pa3TIMYHBIX KU3HEHHBIX
CUTYaIHsIX

B ob6nactu 1yXOBHO-HPABCTBEHHOT'O BOCITUTAHMUS:

-- c(OPMHPOBAHHOCTb ~ HPaBCTBEHHOTO CO3HaHUs,
STUYECKOrO TIOBEIEHNUS;

- CIIOCOOHOCTh OIICHWBAaTh CUTYallMI0 W TPUHAMATH
OCO3HAHHBIE PEIICHUS, OPUEHTUPYSCh HAa MOPAIbHO-

HPAaBCTBCHHBLIC HOPMBI U IICHHOCTU,

- OCO3HAHWE JIMYHOTO BKJIQ/Ja B IOCTPOCHHUE YCTOWYHUBOTO
Oy tymiero;

- OTBETCTBEHHOE OTHOIIECHHE K CBOMM POIUTENSAM H (WITH)
MPYTMM 4JI€HaM CEeMbH, CO3JaHHI0 CEMbH Ha OCHOBE
OCO3HAHHOTO MPUHATUA LEHHOCTEM CEeMENMHON >XU3HU B
COOTBETCTBHH C TPAAULIUAMHU HapooB Poccuu;

OBnaneHue YHHUBEPCATbHBIMU PETYIATUBHBIMUA
MEACTBUSAMU:

- YMCTH OICpUPOBATH TOHATHAMU. palUOHAJIbHBLIC, HWPpPAlNOHAJIbHBIC,

MoKa3aTeNbHble, CTEIeHHbIE, JOorapu@MUYecKue, TPUTOHOMETPUIECKUE
YpaBHEHUS M HEPABEHCTBA, MX CHCTEMBIL,

- yMeTb  ONEpUpOBaTh  MOHATHAMHU:  MHOTOTPAaHHHUK,  CEUYEHHUE
MHOTOTpaHHWKa, KyO, Tapajuiesienumne, NMpu3Ma, nupaMuza, ¢Gurypa u
MOBEPXHOCTh BpAICHUs, [TUIUHIIP, KOHYC, map, chepa, cedeHust GUrypsl
BpaleHus, TNIOCKOCTh, Kacaromasics cepsl, MIIMHAPA, KOHYCa, TUIOIMAIb
MOBEPXHOCTH MUPaMUIBI, IPU3MBI, KOHYCa, IWIMHIpA, IUIOMAas chepsl,
00BeM KyOa, MPSAMOYTOJIBHOTO MapajulesienuIieia, MUPaMHJIBI, TPHU3MEI,
[WIAHApPA, KOHyca, IIapa; yMEHHWE H300pakaTb MHOTOTPAaHHUKH W
[MOBEPXHOCTH BPALICHUS, UX CEUEHHUS OT PYKH, C IMOMOIUBID UYEPTEKHBIX
MHCTPYMEHTOB U 3JIEKTPOHHBIX CPEICTB; YMETh PACIIO3HABATH CUMMETPUIO
B IPOCTPAHCTBE; YMETh PACIIO3HABATH PABUJIbHBIE MHOTOI'PAHHUKH;

- YMCTb ONEPUPOBATH MNOHATUAMH: NPAMOYTOJIbHAsA CHUCTEMa KOOpAWHAT,

a) CaMOOpTaHU3AIIHS:
- CaMOCTOSATENILHO  OCYIICCTBISTH
e TeIbHOCTD, MPOOIEMBI,

(hopMynMpoBaTh COOCTBEHHBIE 3a/la4l B 00Pa30BaTEIHLHON

BBISIBIIATH CTaBUTh
MesITETFHOCTH M JKU3HEHHBIX CUTYAIUsX;

- CAMOCTOSITEIIbHO COCTAaBJIATH IUIAH PEIICHUS MPOOIEMBI C
[y4eToM HAMEIOIINXCS pecypcoB, COOCTBEHHBIX
BO3MO>KHOCTEHN U MPEAIOUTEHU;

- 1aBaTh OIEHKY HOBBIM CHUTYaITUsIM;

criocoOCTBOBaTh (HOPMUPOBAHUIO W TPOSIBICHUIO ITUPOKOH

PDpyAuliuin B pa3HbIX o0mactsx 3HaHHﬁ, IMOCTOSHHO

KOODAMHATHI ~ TOYKH, BEKTOpP, KOOPIWHATHI  BEKTOpa, CKaISIpPHOE

TIO3HABATCIIBHYIOMIPOU3BEACHUE, YIOoJl MEXAY BEKTOpaMH, CyMMa BEKTOPOB, IIPOU3BCACHUEC

BEKTOPA Ha YUCIIO; HAXOAUTH C IIOMOLIBIO N3YYEHHBIX (POPMYJI KOOPIAUHATHI
CepelMHbl OTPE3KA, PACCTOSIHUE MEXILY OIBYMS TOUKaMHU

[OBBIIATH CBOW 00pa30BaTENbHBINA U KyJIbTYPHBI YPOBEHD;




0) CAMOKOHTPOIIB:

MCIIOJIb30BaTh MPHEMBI PEQUICKCUU JIJISl OICHKU CUTYalluH,
BEIOOpA BEPHOI'O PEIICHHUS;

- YMETh OIICHHBAaTh PUCKH U CBOCBPEMEHHO IPUHUMATH
[PEIICHUS TI0 UX CHIDKCHHIO;

B) SMOIMOHATHHBIN WHTEIUICKT, Mpenoiaratoumi
Cc(hOPMUPOBAHHOCTb:
BHYTPECHHEM MOTHBAlLlMM, BKJIIOUYAIOLIEH CTpEMJIEHUE K
TOCTIKEHUIO TIETTN U yCIeXy, ONTHMHU3M, HHUITHATUBHOCTb,
[YMEHHUE JIENCTBOBAaTh, UCXO/IA U3 CBOMX BO3MOXKHOCTEH;

- OMIIATHM, BKIIOYAIOMIEH  CIIOCOOHOCTh  ITOHHMATh
OMOITHOHATEHOE COCTOSIHME IPYTHX, YUYUTHIBATH €ro TIpH
OCYIIIECTBIICHIH KOMMYHHUKAIIHH, CITOCOOHOCTh K|
COUYBCTBUIO U COTIEPEKUBAHMUIO;

- COLMAJbHBIX HABBIKOB, BKJIIOUAIOIINX CIIOCOOHOCTH)
BBHICTPAMBATL OTHOIICHUS C APYTUMH JIFOJIbMH, 3a00THTHCS,

[IPOSBIISATH HHTEPEC U pa3pemmaTh KOH(PIUKTHI

OK 04. DddexTnBHO
B3aMMOJICHCTBOBATh M PabOTaTh B
KOJIJICKTUBE M KOMaH/Ie

FOTOBHOCTH K CaMOpPasBUTHIO,
CaMOOIIPCACIICHUIO,
-OBJIaJICHHC HaBbIKaMH

MPOEKTHOM M COLIMAJIbBHOM JIeATeNIbHOCTH;

y4e0HO-HCCIIe0BATENBCKOM,

OBnanenue
TEICTBUSIMU

YHUBEPCAJIbHBIMHA KOMMYHHKaTHUBHBIMY

0) coBMeCTHAs JCATCIbHOCTE:

MHIMBHUTyalIbHOW PabOTHI;

- NpUHHUMATb OCIIn COBMECTHOM JACATCIIbHOCTH,|

JIOCTHKCHUIO: COCTAaBJIATH ILIIaH HGﬁCTBHﬁ, pacaopeacisiTh

[POJIn C y4ueTOM MHEHHI Y4aCTHUKOB O6CY)K,I[3_TL

[PE3YJIbTAThI COBMECTHO pa6OTBI;

CaMOCTOATEIIBHOCTH  Hj- YMETDb OIICPUPOBATH NNOHATUSAMMU: CHy‘I&ﬁHBIﬁ OIIBIT U cnyqaﬁHoe CO6LITI/IC,

- IOHUMAaTh U HCIIOJIb30BaTh NMPEUMYIICCTBA KOMaHIHOHN H|-

OpPraHu30BbIBATH U KOOPAWHHUPOBATH I[eflCTBPIH Io eenorapmbM 4Hrciia, CMHYC, KOCMHYC U TaAHI'CHC ITPOU3BOJIBHOI'O YHMCJIa,

BEPOSTHOCTh CIYYalHOTO COOBITHS; YMETh BBIYUCISTH BEPOSITHOCTH C
MCITOJIb30BaHUEM TpaHuUecKuX METOJIOB; MPUMEHSITH (GOPMYIIBI CIOKCHUS
M YMHO)XKEHUS BEpOATHOCTEH, KOMOWHATOpHBIE (akThl W (HOPMYIHI TpH|
[PCLICHUY 3a]1a4; OIICHUBATh BEPOSTHOCTH PEATbHBIX COOBITHIT; 3HAKOMCTBO
CO CIIyYailHBIMH BENWYMHAMY; YMEHHE MPUBOIUTH MPUMEPHI TPOSIBICHHS
3aKkoHa OONBIIMX YMCEN B MPUPOIHBIX H OOINECTBEHHBIX SBIICHUSAX;

yMeTh CBOOOJIHO OMNEPUPOBATh TOHATHSIMHU: CTEHCHb C IENbIM
MokaszaresieM, KOpeHb HATYPaJIbHOW CTENEHH, CTENECHb C PallMOHATBHBIM

ITOKAa3aTcJIEM, CTCIICHLb C ):[eﬁCTBI/ITeJIBHBIM (BGH.IGCTBGHHLIM) IIOKa3aTcJIiEM,

- YMeTb CBOOOJHO ONEpUpPOBaTh MOHATHAMU: rpaduk QyHKIUH, 0OpaTHAs
(byHKUMs, KoMmo3uuus (yHKUMH, JuHEeWHas (QYHKUUS, KBaJApaTU4HAsS

(1)yHKLII/I$I, CTCIICHHAasA q)YHKLII/ISI C OCIJIBIM IIOKa3aTciieM,
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- KOOPAMHHUPOBATHL W BBIIIOJHATH pa60Ty B YCJIOBUAX

[p€aTIbHOTO, BUPTYAJIBHOTO u
B3alMOJICHCTBUS;

- OCYIICCTBJIATH IMO3UTHUBHOC CTPATCTHUYCCKOC MMOBCIACHUEC B

[pa3IMYHBIX ~ CUTyalUsX, MPOSBIATbL TBOPUECTBO U
BOOOpaXkeHHEe, ObITh MHUIIUATHBHBIM.

OBtajicHHe YHUBEPCAIbHBIMU pEryJISITUBHBIMU
IEVICTBUSIMU

) IPUHSITHE Ce0s U IPYTHX JIFOJICH:

- NPUHUMAaTh MOTHBBI M apryMEHTHl APYTUX JIIOACH IpH|
AHAJIN3€ PEe3Y/IbTaTOB JACATCIbHOCTH;

- [pU3HABaTh CBOE IPABO M MpaBO JAPYrUX JIIOJACH Ha|
OIINOKH,

- pa3BUBAaTh CIIOCOOHOCTH IIOHMMAaTh MHDP C ITO3HIIHY
TPyTOro YeIoBeKa

TPUTOHOMETpHYECKHEe  (YHKIWH,  OOpaTHBIE  TPUTOHOMETPUYECKHE

KOMOMHHMPOBAaHHOTO{QYHKIMY, TOKa3aTenbHas U Jorapugmuyeckas (yHKIUH, YMETb CTPOUTH

rpaduku QyHKIHH, BHITIOIHATE MpeoOpa3oBaHust rpaduKoB (GyHKIUH;

- YMETh HCHOJB30BaTh Tpaduku (QyHKOMH A7 M3YHYEHUS TPOLIECCOB U
3aBHCUMOCTEH MpH PEHICHUH 33/1a4 M3 JPYTUX Y4YeOHBIX MPEIMETOB U U3
pealbHOM  JKHM3HW; BBIpAXKaTb  (QopMylaMH  3aBUCUMOCTH  MEXKIY
BEIMYMHAMY,

- CBOOOJTHO OIEPHPOBATh MOHATHAMHU: YETHOCTh (DYHKIIMH, TIEPHOJANIHOCTh
hyHKITHH, GyHKIMH, hyHKIWMH,

bkcTpeMyM (GYHKITMHM, HauOoJIbllice ¥ HAUMEHbIIIee 3HAYCHUS (DYHKIMU Ha

OIrpaHUYCHHOCTD MOHOTOHHOCTbH
MPOMEKYTKE; YMETh TIPOBOUTH UCCIIEIOBAHNE (QYHKIHH;

- YMETh HCIIONIb30BaTh CBOWCTBA W TpaQuku (QYHKIHNA JUIS pelIeHUs
YpaBHEHHWI, HEPAaBEHCTB M 3aJad C IapaMeTpamMu; H300pakaTh Ha|
KOOPAWMHATHOM IJIOCKOCTH MHOKECTBA PELICHUM ypaBHEHU, HEPABEHCTB U

X CUCTEM

OK 05. OcyImecTBIsITh YCTHYIO U
MMCEMEHHYI0 KOMMYHHUKAIIMIO Ha
TOCYIapCTBEHHOM SI3BIKE
Poccuiickoii @eaepanuu ¢ yueTomMm
0COOEHHOCTEH COLMAIBHOTO H
KyJIbTYPHOTO KOHTEKCTa

B 00/macTH 3cTeTHYECKOro BOCITHTAHUS:

- OCTETUYECKOE OTHOIICHHE K MHPY, BKIIOYAS JCTETHKY)
ObITa, HAYYHOTO M TEXHUYECKOTO TBOPYECTBA, CIIOPTA,
Tpy/Ja ¥ OOIIECTBEHHBIX OTHOIICHHIA;

- CIOCOOHOCTH BOCIIPHHUMATH Pa3IMYHbIC BUIIBI MICKYCCTBA,
TpamguIIMd W TBOPYECTBO CBOETO W JIPYTHX HAapOJOB,
OIIyIIATh SMOIFOHAIbHOE BO3JIEHCTBHE UCKYCCTBA;
OTEYECTBEHHOTO W MHPOBOTO FWCKYCCTBA, OSTHHYECKHX
KyJIbTYPHBIX TP U HAPOJIHOTO TBOPUYECTBA,

- TOTOBHOCTh K CaMOBBIPQKEHUIO B pa3HBIX BHJAX|
MCKYyCCTBa, CTPEMJICHHWE MPOSBISATh KAauecTBa TBOPYECKOM
ITHYHOCTH,
OBiageHne YHUBEPCAIbHBIMU KOMMYHHUKATHBHBIMH
TCHCTBHSMM:

a) oOIICHME:

- yMeTh OIlEpUpOBaTh MOHSATHIMHU: CpejiHee apudmernyeckoe, MeluaHa,
HanOoJblliee U HaUMEHbIIIee 3HAYCHUs, pa3Max, JUCIECPCHS, CTaHIaPTHOE
OTKJIOHEHHE YKCIIOBOTO HAa0Opa; YMEHHE HW3BJIEKaTh, WHTEPIPETUPOBATH
WH(OpPMAITNIO, MIPEICTABICHHYI0 B TaOMWIaX, Ha AUarpaMmMax, rpadukax,
OTPaXKAOIYI0 CBOWCTBA pealTbHBIX IMPOIECCOB M SBJICHUI; MPEICTABISThH
C TIOMOIIBIO  TaOJHI] JarpaMM; — MCCIeJ0BaTh

HH(OpMaITIio u

CTATUCTUYCCKHUE HaHHBIC, B TOM YHCJIE C NPUMCHCHUEM rpa@nqecm/lx

- y6C)KI[CHHOCTI> B 3HAYUMOCTH JIA JIUYHOCTH H O6H.I€CTB8]M6TO,I[OB 1 JJICKTPOHHBIX CPEICTB;

MOHATHSIMH:
[IPOCTPAHCTBO, yrod,
MapaJyIeIbHOCTh M IMEPIEHANKYJSIPHOCTh MPSIMBIX M IUIOCKOCTEH, Yrod

YMETh  OIEpUpPOBATh TOYKa, TMpsMasi, IUIOCKOCTB,

JBYT'paHHBIN CKpPEIIMBAIOIINECST  NPsMBIE,
MEXIYy MpSIMbIMH, YrOJ MEXKIY MNPSIMOA M IUIOCKOCTBIO, YIOJ MEXKIY
[UIOCKOCTSIMU, PAcCTOSHUE OT TOYKH /O IUIOCKOCTH, PACCTOSHHUE MEXIY
PSIMBIMHU, PACCTOSIHUE MEXKY TUIOCKOCTSIMU;

- YMCTb HMCIIOJIb30BATh IPU PCHICHHUU 3ada4 U3YUCHHLIC (l)aKTLI " TCOPCMBI

MJIAHUMCTPUU; YMCHUC OLICHUBATDb Pa3sMCPhbl 00BEKTOB OKpYXKarouero Mmupa
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- OCYHICCTBJIATH KOMMYHUKAIIUU BO BCEX C(bepax KU3HU,

pacnio3HaBaTh ~HeBepOalbHbIE CpeACTBAa  OOIICHHS,

[MOHWMAaTh 3HAYEHUE COIMAJbHBIX 3HAKOB, PAclO3HABAThH
PEemoChbUIKH  KOH(MJIMKTHBIX ~CHTyalldid W CMSr4aTh
KOH(JINKTBL;

- pa3BEpHYTO M JIOTHYHO M3JaraTh CBOIO TOYKY 3PEHHS C

MCITIOJIb30BAHHNEM A3BIKOBBIX CPEACTB

OK 06. IIposBAsSTH TpaxkTaHCKO-
[IaTPUOTHYECKYIO MTO3ULINIO,
[IEMOHCTPUPOBATh OCO3HAHHOE
[TIOBEICHUE HA OCHOBE
TPaIUIIMOHHBIX O0IIEYEeTIOBEUECKUX
[IEHHOCTEH, B TOM YHCJIE C YYETOM
FapMOHM3AIMHA MEKHAIMOHAIIBHBIX
1 MEKXPEIUTHO3HBIX OTHOILECHUH,
[IPUMEHSATH CTAHJAPTEI
AHTUKOPPYILIMOHHOTO NOBEIECHUS

- OCO3HaHWE OOYYAIOUIMMHUCS POCCUHCKOW TpakJaHCKOH
MJICHTUYHOCTH,

- ILCJICHANIPABJICHHOE pa3BUTUE BHYTPEHHEW IO3ULIHY
VIMYHOCTU Ha OCHOBE NOYXOBHO-HPAaBCTBCHHBLIX HCHHOCTeﬁ
HaponoB Poccuiickoit  ®enepannu,

HAallMOHAJIBHO-KYJIbTYPHBIX  TPaJHLIHMN,

HUCTOPUYECKUX |
(dhopmMupoBaHue]
CUCTEMBbl 3HAYMMBIX LEHHOCTHO-CMBICJIOBBIX YCTaHOBOK,
AHTUKOPPYILIMOHHOTO MMPOBO33DEHUS, IIPAaBOCO3HAHUS,
PKOJIOTMUYECKON KYJIbTYphl, CIIOCOOHOCTH CTaBUTh LIEIU U
CTPOUTH >KU3HEHHBIE IJIaHBbI;

B yacty rpax1aHCKOT0 BOCIIUTaHHUS:

OCO3HaHHUC CBOMX KOHCTUTYLIMOHHBIX IpaB

00s13aHHOCTEH, YBaYKEHIE 3aKOHA 1 ITPABOIIOPSIKA;
- TIPUHATHE TPaAUIIMOHHBIX HallMOHAJIbHBIX |
00IIIeYeTOBEYeCKUX TYMAHUCTUIECKUX M IEMOKPATHIECKUX
IICHHOCTE;

TOTOBHOCTb IIPOTHUBOCTOATH MIACOJOIMU OSKCTPEMU3MA,

Hal[MOHAIM3Ma,  KCEHO(POOWH,  UCKPUMHUHAIIMH 10

COLIUAJIBHBIM, PCIIMTUO3HBIM, PpPaCOBBIM, HAIIMOHAJIbHBIM

[IPU3HAKaM;
- TOTOBHOCTbL BCECTU COBMCCTHYKO JCATCIBHOCTL B
MHTCpECAax TI'PaKAaHCKOIO 06H.IeCTBa, Y4aCTBOBATh B

CaMOYIIpaBJICHUU B 06meo6pa30BaTem>Hoﬁ OpraHu3alvu u

L2

- YMETh peliaTh TEKCTOBBIE 3aJa4d Pa3HbIX THUIOB (B TOM 4YHUCIIC HA
[POLICHTHI, JOJM M YacTH, Ha JBUXKCHUE, PadOTy, CTOMMOCTh TOBAapOB H
yCIIyT, HAJIOTH, 3aJa4d M3 00JacTU YNPABICHUS JIUYHBIMH M CEMEHHBIMHU
(brHaHCaMM); COCTABJISITH BBIPAXKCHHS, ypaBHEHMs, HEPABEHCTBA M UX|
CHUCTEMBbI 110 YCJIOBHIO 3aja4M, HCCIEAOBaTh IOJIyUEHHOE pEIICHUE H
OIICHUBATH IIPABJIOIIO000HOCTD PE3YJILTATOB;

- yMemb onepupoeamb NOHAMUSIMU. ONpeoeneHue, aKCUoMd, meopema,
creocmeue,  C6OUCMBO,  NPUSHAK,  OOKA3AMENbCINBO,  PAGHOCUNBHbBLE
hopmynuposku, ymems Gpopmyauposames 00pamnoe u npomMuBONOI0NCHOE
ymeepocoeHue, npusooums NpuMepsbl U KOHMPAPUMEDPDL, UCNONb306ANb
Memoo  Mamemamuieckol — UHOYKYUU,  Nposooums  OOKA3AMENbHblE
paccyscoenus npu peweHuy 3a0ay, OYeHUsamy 102U4ecKyio NPAGUILHOCHb
paccyscoenui,

yMemb  c80000HO ONEPUPO8amb NOHAMUIMU: NOCLe008aAMETbHOCHID,
apupmemuyeckas npospeccust, 2eoMempuyecKas npozpeccus, 6ecKoHeuHo
yobiearouas 2e0MempU4ecKast npoepeccust; ymenb 3a0a6amo
nocie0osamenbHOCIMuU, 6 MOM YUCTLe C NOMOWbIO PEKYPPEHMHbIX OPMYIL;

- yMemb blOUpams NOOXOO0AWULL MemOoO O/ peuleHus 3a0ayu; NOHUMAHUE|

SHaAYumMocmu mamemamurku 6 u3ydyerHuu npupodnblx u 06u4€0m6€HHle

npoyeccoe U }16]Z€Hu12,' ymenb  pacnosHaeantb nposeileHue  3aKOHO06

mamemamuxku 6 uckyccmee, ymeno npueodumb npumepbol

MamemamuyecKkux OmKpulMULL POCCUNICKOU U MUPOBOL MAMeMamuieckol
HayKu

JICTCKO-FOHOMICCKUX OpTaHn3alugX,
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-  yMEHHE  B3aUMOJEHCTBOBATh C  COLMAIBHBIMH
MHCTUTYTAMH B COOTBETCTBHM C WX QYHKUUSIMH H
Ha3HAYCHHUEM;

- TOTOBHOCTb K TyMaHMTapHOM U  BOJIOHTEPCKOH
esITeTbHOCTH;

[MaTPUOTHYECKOTO BOCITUTAHUA:

- c(hOpMUPOBAHHOCTh poccuiickoit rpak1aHCKOH
MICHTUYHOCTH, NaTPUOTU3Ma, YBOXKEHUS K CBOEMY Hapoy,
UyBCTBa OTBETCTBEHHOCTH Tmepen Poawnoill, ropmoctu 3a
CBOI Kpaii, cBOXO PoninHy, CBOM 513BIK M KYJIBTYPY, IPOLLIOE
1 HACTOSIIle€ MHOIOHALMOHAJIBHOTO Hapoaa Poccuy;

- [IEHHOCTHOE OTHOIIEHHE K TOCYIApCTBEHHBIM CHMBOJIAM,
MCTOPUYECKOMY M TPUPOJHOMY HACIEIWI0, TMaMATHUKaM,
TpaguuusM HapoaoB Poccum, noctuxenusm Poccun B
HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSX U TPYIE;

- uaeiHas yOeXIeHHOCTh, TOTOBHOCTh K CIYKEHHIO H
BamuTe OTeUecTBa, OTBETCTBEHHOCTH 3a €ro Cyab0y;
OCBOEHHBIC OOYYAIOIIUMUCS MEXKIIPEIMETHBIE TOHSITAS H
YHUBEpcaJdbHBIE y4eOHBIE JeHCTBHUS  (pEryIATUBHBIC,
[Mo3HABaTeNbHBIE, KOMMYHUKATHBHBIE);

- CIIOCOOHOCTh WX HCIONB30BAaHUS B MO3HABATEIHHOW W]
COLIMAJIBHOM MPaKTUKE, TOTOBHOCTh K CaMOCTOSTEIBHOMY
[JTAHUPOBAHUIO M OCYIIIECTBICHHUIO YI€OHOW NEATENbHOCTH,
OpraHu3aluu y4e0HOTO COTPYAHUYECTBA c
[eJarorTH9ecCKuMi  PabOTHUKAMHA M CBEPCTHHUKAMH, K
[Y9aCTHIO B TOCTPOCHUH HHIMBUIYAIBHON 00pa3oBaTebHOMN
TPACKTOPHH;

- OBJIaJICHUE HABBIKAaMH Y4eOHO-HUCCIIeIOBATENbCKOH,

HpOGKTHOﬁ n COLIHaJ'ILHOfI JACATCIBbHOCTH
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OK 07. ConeiicTBOBaTh
COXPaHEHHUIO OKPYKAOIIEH Cpebl,
[pECYpCcOCOepeKEeHNI0, TPUMEHSTh
3HaHUS 00 U3MEHEHHH KITUMaTa,
[IPUHIUITEI OEPEIKITUBOTO
[PON3BOJICTBA, 3)(HEKTHBHO
IeliCTBOBATh B UPE3BbIUAMHBIX
CUTYaIUsIX

- HE [IPUHUMATh JEHCTBUS, IPUHOCALIUE BPEX OKPYIKAOLIEH
cpene;

- YMETh MTPOrHO3UPOBATH HEOJATONPUITHBIC SKOJIOTUYCCKUC
MOCJICACTBUSA MPEANPUHUMAEMBIX e CTBUM,
[penoTBpalaTh ux;

- paclIMpUTh  ONBIT  JAESATEIBHOCTH  SKOJOTHYECKOM]
HapaBJIE€HHOCTH;

- paspabareiBaTh IUIAH pEIICHHS MNPOOJIEMbI C y4YEeTOM
AHaJM3a MMEIONINXCS MaTepHalbHBIX W HeMaTepHalbHBIX
[PECYPCOB;

- OCYIIECTBJIATH IIEJICHANPABICHHBIM IIOMCK TEPEHOCA]
Cpe/lICTB M CIIOCOOOB JIEWCTBUS B IMPOQMECCHOHANBHYIO
cpeny;

YMETh TEPEHOCHTH
[IPaKTHYECKYIO 00JIACTH KU3HEICSITEIbHOCTH;

3HaHHUA B IIO3HABATCIbHYIO U

- [IpcjiaratTb HOBBIC IPOCKThI, OCHUBAThL UACHU C IIO3UIIUU
HOBU3HBI, OpUTMHAJIBHOCTH, HpaKTquCKOﬁ 3HAYMMOCTH,

- JaBaTb OLICHKY HOBBIM CUTYyallusIM, BHOCUTb KOPPCKTHBELI B
JICATCIIBHOCTh, OILICHHUBATDH

COOTBETCTBUC  PE3YJIbTAaTOB

L[EIIIM

- yYMETh OIIEPHpOBaTh MOHATHSIMHU: (DYHKIMS, HENpephiBHAS (QYHKIIHSL,
MPOM3BOJIHASI, TIEPBOOOpa3Hasi, ONPeeICHHbI HHTETpall; YMETh HaXOJHUTh

[POM3BOJHBIC  JJCMEHTAPHBIX  (YHKIHUH, HUCIONB3ysl  CIIPaBOYHBIC
MaTepuanbl; HUCCIENOBaTh B MPOCTEHIIMX ChOy4yasx (QYHKIUH Ha
MOHOTOHHOCTh, HAaXOAWTh HauWOONbIINE W HAUMEHBINIUE 3HAYCHHUS

(hyHKIWH; CTPOUTH I'padMKH MHOTOYICHOB C HUCIIOJNB30BAaHHWEM amrapara
MaTeMaTH4ecKOTo aHali3a; IPUMEHSATh TPOM3BOIHYIO MIPU PEIICHUH 3a]a4
Ha JIBIDKGHWE, pelarb [pPaKTHKO-OPUEHTUPOBAHHBIE 3ajJauydl  Ha
HarOOJbIINE U HAUMEHBIINE 3HAYCHUS, HA HAXOXK/ICHUE ITyTH, CKOPOCTH U
[YCKOPEHUSI;

- YMETh OIEPUPOBATh MOHITUSMHU: JBHKEHUE B MPOCTPAHCTBE, MOJT00HBIE
burypsi TUIOIIAaeH

MOBEPXHOCTEN N 00HEMOB OJOOHBIX (PUTYP TP PEIICHUH 33]a4;

B TPOCTPAHCTBE, WCIOJIH30BATh OTHOIICHUE
- YMETh BBIUMCIATH T€OMETPUYECKHE BETHMYMHBI (INTHHA, YTOJ, TUIOIIAIb,
00beM, IUIOMIAAb TIOBEPXHOCTH), WCIONB3Yysl H3y4YeHHBbIE (QOpMyIBl U

METOIbI

[1K 1.1. IIpegocraBisaTs
OTYETHOCTH IO KOHPUTYPAITUH
[TPOrPaMMHOTO U arapaTHOro
oOecrieueHus
MH(POKOMMYHAKAIIMOHHOW CHCTEMBI
1 e COCTABIISIOIINX.

YMETb IMNEPEHOCUTHL 3HAHUA B II0O3HABATCIBHYIO W
ITPAKTUYCCKYIO obOmactu KU3BHCACATCIIBHOCTH,
- Ope€ajiaratb HOBBIC ITPOCKTHI, OLICHUBATL UACHU C IMO3ULUU

[HOBHU3HBI, OpPUTMHAJIBHOCTH, HpaKTI/I‘IGCKOﬁ 3HAYMMOCTH,

- YMeTb OIIepUPOBATh MOHATHAMHU: CpegHee apu(MEeTHYecKoe, MeINaHa,
HanOoJbIllee ¥ HAWMMEHBINEEe 3HAYCHUS, pa3Max, IUCIEPCHs, CTaHAApTHOE
OTKJIIOHEHHE YHCIIOBOTO HAOOpa; yMEHHE HW3BJIEKaTh, WHTEPHPETHPOBATH)
WHG(OpPMAITHIO, TIPEICTABICHHYI0 B TaOMWIaX, Ha aUarpaMMax, rpadukax,
OTPaKAIOIIYI0 CBOMCTBA PEANBHBIX MPOLECCOB W SIBICHUI; MPEACTABIATH)
MHQOpMAIIMIO €  TIOMOINBIO  TaOJIHIl UCCIIeI0BATh

nu AuarpaMm;

CTATUCTUYCCKUC JAaHHBIC, B TOM HYHUCIC C IMPUMCHCHUCM l"pa(l)I/ILI€CKI/IX

MCTOZOB U 3JICKTPOHHBIX CPCACTB;
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2. CTPYKTYPAUCOJAEP KAHUEIIPEIMETA

2.100bem npeaMera 1 BUABI Y4eOHOI padoThI

Buj yueOHoii padoTsl O0Bém
B Yacax
O0bem o0pa3oBaTeIbHOI MPOrpaMMbl NpeAMeTa 250
1. OcHoBHOe conep:xaHue 241
BT. 4.
Teoperuueckoe oOyueHme 7
[IpakTrueckue 3aHsATHS 234

2.npodeccuoHATLHO-OPHEHTHPOBAHHOE COlePIKAHME

BT. 4.:

Teopernueckoe o0ydyeHue

[TpakTnueckue 3aHATHS

NuauBuaya bHBIA NPOEKT Nal2
yaca

IIpomexyTouHas aTTecTalMs KOHCYJIbTALUsA/IK3aMeH 7




2.2. TemaTn4eckuii mjiaH u coacpiskaHMe nmpeamera «MaTteMaTHKa»

HaumeHoBaHMe pa3iesioB U TeM Tun
Conep:xanue yueOHOro MaTepuasa, 1adopaTopubie padoThl U JdomamHue sansaTus( Oo6bem
Ne T, NpaKTHYecKHe 3aHATHSI, CAMOCTOSATEJbHAS padoTa CTyeHTOB, MPOEKT 3agaHus JI JI3, 4acoB
ypoxa* ema ypoka 3)
Paznen 1. Anreopa
Tema 1.1 IloBTOpEHUE Kypca MATEMATUKH OCHOBHOM 11K0JIbI (10 yacoB)
JleHp 3HaHWI - BaXHOCTh M3ydeHHUs MmareMaTuku B yupexaenwmsx CIIO. Pedpepar
1 Henm u 3agaun n3ydeHUs Lenp 1 3a1a4n MaTEMaTHKU IIPU OCBOSHUH MPO(HECCHH. «MaTeM}:lTI/IKa T 1
MaTeMaTuku B yupexaeHusx CI10 BazoBbie 3HaHMS U YMEHUS 110 MAaTEMaTHKE B IPOGECCUOHAILHOM U B BOKDYE HACY
IIOBCEIHEBHON AEITEILHOCTH Py
JeiictBus Hax TONOXWUTETBHBIMH UM OTPUIATENHHBIMH  YHCIAMH, C
2 Yucna ¥ BEIYUCICHAS OOBIKHOBEHHBIMH U JICCATHUYHBIMH JPOOSIMHU. I'n.1, §1 113 1
JeiictBus co creneHsMu, (OPMYIIbI COKPAIIEHHOTO YMHOKEHHS
3 IIporieHTHBIE BBIUMCIEHUS. [IpocThie IPOIEHTHI, pa3Hbie CIIOCOOBI X BHIYMCIICHUS. JIMHEHHbIC, o, §l m 1
YpaBHEHHUA U HEPABEHCTBA KBaJIpaTHbIE, NPOOHO-THHEWHBIE YPAaBHEHNUS 1 HEPABEHCTBA o
4 [IporieHTHBIE BBIYUCTICHIS B IIpocmote u cnoxncuvie npoyenmul. Ilpoyenmnoie éviuucienus 6 m 1
npoeccHoHaTBHBIX 3a/1a9ax npogpeccuonanvhuix 3a0avax
5-6 Pemenwne 3amau Brrancnenus u npeobpa3oBaHus. Y paBHEHUS 1 HEPABEHCTBA. 113 2
7-8 Pemenwne 3amau I'eoMeTpus Ha MTOCKOCTH 113 2
KonrponbHas padora Nel N N
9-10 p P ITonsTre yncna u npaBuiia JEUCTBUI C YnCIaMHU. 113 2

«JlericTBYSI HAJl YUCIIaAMID)

“TIpodeccHOHATBEHO OPUEHTHPOBAHHEIE HIEMEHTHI COJIEPIKAHMS BBIIEEHBI KUPHBIM KyPCUBOM




Tema 1.2 ®ynxuuu(84yacon)

[epemennsie. 3aBucumoctu. Onpexaenenue GpyHkuuu. CrocoObl 3aanus

11 [NonsTne pyHkumm I'm.1§7 113
¢dhyHKINM.
N CpoiicTBa QyHKIMH: 00IaCTh ONPEIENICHHS, HYJIN QYHKIHH
12 CpoiicTBa QyHKIMH (ymxn pelt > Hy /I yHIcIus, I'm.1§8 113
3HAKOIOCTOSHCTBO.
N CpoiicTBa yHKIH: MOHOTOHHOCTh, YeTHOCTh, HEYETHOCTh
13 CpoiicTBa QyHKIMH ynia ’ ’ ’ I'm.1§8 113
OTPaHUYEHHOCTD, IEPHOJNIHOCTD, HEMPEPHIBHOCTb.
14 Utenue rpadkoB Cxema uccieoBanust (pyHKIIUH 110 3aJaHHOMY TPapUKy Ne7.7,7.9, 8.36 113
Apudmernyeckue onepanun Ha kuusiMd. CrioxHast pyHKIus
15 CroxxHas GyHKITUS pu patt A GymKn ymian No7.8(al) 113
(xomMTO3UTIHS ).
ITapannenbHbIN EPEHOC, CUMMETPHUA OTHOCUTEIBLHO OCE KOOPJIMHAT U
16 [IpeobpazoBanus rpadukoB CUMMETpPHS OTHOCUTEIIBHO Hadyajla KOOPIUHAT, CAMMETPHS OTHOCHTEIHHO Ne8.28, 8,10 113
MPSIMON Y = X, PacTsIKEHUE U C)KATHUE BIOJb OCEH KOOpAMHAT
O0630p CBOWCTB M3BECTHBIX N
17 P Pa— Jluneitnas GyHKIVS, KBagpaTHIHas QYHKIHS, parmoHaTbHas (GyHKIHAS Ne 9,7,10,7 I13
OO6nacTp onpeeneHus ¥ MHOXKECTBO 3HAYSHHUHA (DYHKITMH; MOHOTOHHOCTD
KonTponbHas pabora Ne2 p by ’ ’
18 «DYHKLHI YETHOCTh, HEYETHOCTh, OTPAHUICHHOCTD, IEPHOIUIHOCTD, YKCTPEMYMEBI 113
Y (hYHKIMH, cXeMa UCCIIeIOBaHUS ()YHKIIHH.
Tema 1.3 Crenenn u kopuu (14 yacon)

MTOBTOPHTH

CBOMCTBA

Crenennas gyHKIus ¢ . . o

. [lonsTHe cTemneHu, CBONCTBA CTENIEHHON (DYHKIIMU C HATypPaTbHBIM CTETIeHHOM
19 HaTypallbHbIM TTOKa3aTelieM, eé J

. MoKa3aTeeM GbyHKIHAH C

CBOWCTBa U TpaduK
HaTypaJIbHBIM
1oKa3aresieM

20 [IpeoOpazoBanue BEIpaKEHUH C Kopnu HaTypasibHOI cTeNeHH U3 yncia U uX cBoiicTBa. [loHsATHE KOpHS n-0i I'm.1§7 113
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KOPHSIMU N-OW CTENEHU

CTETeH! U3 AeHCTBUTENHHOTo uncna. MYHKIMK y = VX UX cBoicTBa U
rpaduku. CBoiicTBa KOpHA n-oii creneHu. [IpeoObpazoBanue
UpPAIMOHANBHBIX BRIPAKEHUH

ITonsATHE MPPALMOHAIBHOIO YPABHEHUS, AITOPUTM PELICHUS

21 UppanmonanbHble ypaBHEHUS I'm.1§8 113
HUPpalOHAIbHOIO YPaBHEHU
Pemenne nppannoHaaIbHBIX I'm.1 §8 Ne7.7
22-23 bpaor ANTOpUTM pEeLIeHHs HPPAIIIOHAIBHOTO YPaBHEHUS 3 ’ 113
ypaBHEHHH 7.9, 8.36
TToHsATHE MPpPaAIIMOHAIIFHOTO HEPABEHCTBA, AJITOPHUTM PEIISHUS
24 HppanmonansHbIe HEpaBEHCTBA bpall P ’ P p Ne8.28, 8,10 113
UPpalMOHANTBEHOTO HEPaBEHCTBA
Pemenune uppaimoHaibHBIX
25 bpal [IpuMmeHeHre METOOB peIIeHNS UPPAMOHATEHBIX HEPABEHCTB Ne 9,7, 10,7 113
HEPABEHCTB
. CBolicTBa cTeneHeH ¢ pallMOHAIBHBIM NoKa3arenem CBoiicTBa
26 CreneHb U €€ CBOMCTBA . P UH I'n.18§7 I13
CTEIIEHEN ¢ JEUCTBUTEIBHBIM I10KA3aTEIEM
. CBolicTBa CTENEHEH C pallMOHAIBHBIM U J€HCTBUTEIBLHBIM
Pemenne ynpaxxneHuit Ha .
27-28 . ., | TokazareneM, IEHCTBUS ¢ Ipo0sSMHU, TpeoOpa3oBaHue anreOpandecKux In.1§8 I13
IPUMEHEHUE CBOMCTB CTEIEHeH N
BBIPAKECHUI
. CBoiicTBa cTeneHel ¢ pallMOHAIBHBIM U 1€ CTBUTEIbHBIM
Pewenue ynpaxnenuii Ha .
29-30 . . noKasartelieM, IEHCTBHS ¢ IpoOsSMH, MpeoOpa3oBaHKe allreOpandecKux I'n.1§8 I3
IIPUMEHEHUE CBOMCTB CTEIeHeH N
BBIPAKECHUI
31-32 KontponbHas padoTa Ne3 Pemenne npparmioHanbHBIX ypaBHEHHH 1 HepaBeHCTB. [Ipeobpa3oBanme m
«O0001eHNE TOHATHS CTETICHI» BBIPKCHUH COACPKAIIMX CTENCHH C ICHCTBUTEIHLHBIM ITOKa3aTeIeM
Tema 1.4 IlokazaTtenbHas pyHKUMA, TOKA3aTeIbHbIE YPABHEHUS U HepaBeHcTBa (14 yacoB)
33 [lokazarensHas GyHKIH, Tpaduk, [HonsTre moka3arenbHON (PYHKINH, ee TpauK 1 CBOMCTBA. 3HAKOMCTBO C 2 §7 1
CBOMCTBa MIPUMEHEHHEM TTOKA3aTeIbHOW (DYHKITHH. )
[MonsiThe, TEOpEMa M AITOPUTM PELICHHS MOKA3aTeIbHOTO YPaBHEHMSI, THITBI
34-35 [lokazaTensHbIe ypaBHEHUS - Te0P p P . yp ’ I'm.2 §7,8 J
HIOKa3aTeJIbHBIX YPaBHEHU I
AJITOpUTM peIeHNUS TOKa3aTeNbHOT0 YpaBHEeH!s. Penienre nokasarebHbIX
Pemenne mokasaTenbHBIX . . .
36-37 ABHCHM YpaBHEHUI METOAOM YPaBHHMBAHHS MTOKA3aTeNEH, METOJOM BBEJICHHUS HOBOH Ne8.5-8.9 I13
yp MEePEMEHHOM, HYHKIMOHAIBHO-TPaQUIECKUM METOIOM.
38 Pemenne nmokazaTenbHbIX AJNTOpUTM pelIeHHs MOKAa3aTeIbHOIO YPaBHEHHS §8 113
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ypaBHEHUI No8.13,8.15
39 IToka3arenbHbIE HEPABEHCTBA ITonsTHeE, QIrOpUTM pELIEHUS [T0KA3ATEIbHOTO HEPAaBEHCTBA §8 113
Pemenue nokasarenbHbIX
40 ANTOPUTM pelIeHUs MOKa3aTeNFHOTO HEPaBEHCTBA Ne8.32-8.35 I13
HEpaBEHCTB
Perrenue nokasareabHBIX §8
41-42 ANTOpUTM pEelIeHHs T0Ka3aTeIbHOTO HEPaBEHCTBA 113
HEpaBEeHCTB Ne8.39-8.40
KonTtponbHas padora Ned
43-44 «IToka3zaTesbHbIE YPaBHEHUS U PelreHne nmokasarenbHbIX ypaBHEHHU U HEPABEHCTB 113
HEPaBEHCTBa»
Tema 1.5 Jlorapudgm, Jorapupmudeckas GyHkuus, jorapupmMuyeckne ypapHeHusi 4 HepaBeHcTBa (15 yacoB)
Ionsarue norapudma, norapudma ducia, sorapudmudeckoe
Jlorapudm uncia. OcHOBHOE papma, pa ’ pud
45 OCHOBaHue,onepaius jorapudmuposanus. OCHOBHOE JorapuhMUIECKOES §9, coobmieHne JI
JorapuMIIecKoe TOKIECTBO
TOKIECTBO.
46 CroiicTBa morapugma Csotictsa morapudmon. Gopmyia mepexoma K HOBOMY OCHOBAaHUIO. §11, 14 113
IIpeoOpa3oBanmne BEIpaKEHUH, coepkamux jorapudmel. Haxoxxnenue No 9 1-9.6
47-48 [IpeobpazoBanne 3HaYeHHH JoraprdMa 1o Iporu3BOILHOMY OCHOBaHHIO. [lepexos oT ogHOTO No_ 9 '7 9 '9 m
JoTapu(PMHUICCKIX BBHIPAKCHUN OCHOBaHUS K IpyroMy. Berancienne u cpaBHeHHE J0Tapu(pMOB. }\1'01 4 9'
JlorapudmMupoBaHue 1 MOTSHITNPOBAHUE BEIPAKCHHM. -
Jlorapudmuueckas pyHKunA . o
49 P . ymaas, [HonsTre norapudmMudeckoit GyHKINH, ee TpaduK U CBOHCTBA §10 113
rpaduk, cBOiiCTBa
CranzapTHbIN BUI JIOrapUPMUIECKOTO YPaBHEHUS, aITOPUTM PEIICHHS
50 Jlorapudmuueckue ypaBHeHUS p puc . yp ’ p P . §12 113
JorapuMUUIECKUX ypaBHEHUH, THIIbI JIOTapu(PMUIECKUX ypaBHEHUH
ANTOpUTM peIIeHHs Jorapu(PMUIECKUX YpaBHEHHUH, IPe/ICTaBICHUE YUCIIA B
Pemenne norapudmuyeckux
51-52 ABHCHL BUJE Jorapudma, npuBeaeHUE JOrapuPMUIECKOTO YpaBHEHHUS K Nel2.6 I13
P CTaHAAPTHOMY BHUILY
53 Jlorapudmuyeckre HepaBeHCTBa | AJTOPUTM PELIEHUS Jorapu(pMUIecKuX HEpaBEeHCTB, CBOMCTBA JIOrapu(pMoB Nel2.10 113
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Pemenne norapudmuyecknx

ANTOPUTM pelIeHus Jorapu(MUIECKUX HEPABCHCTB, IPUBEACHUE

54 HEDABCHCTE JorapuMHUIECKOTO HEPABEHCTBA K CTaHAapPTHOMY BUY, TPEJCTaBICHUE §13 113
P Yyuclia B BUE Jorapupma
Anroput™ peuieHus JjorapuMUUIECKUX HEPABEHCTB, IPHUBEICHNE
Pemrenne norapudmudecknx p p pud p - 1PHBEI
55 HEDABCHCTE Jorapu(MUYECKOr0 HEPABEHCTBA K CTAHIAPTHOMY BHJLY, IPEACTABICHHUE Nel3.1, 13.2 113
P YHUCIia B BUE Jorapugpma
Ilpumenenue nozapugma. Jlozcapughpmuuecxkasa cnupans 6 npupooe. Ee
56-57 | Jlorapudmsl B mpupoie ¥ TEXHUKE p pud pud . P pup 113
MamemamuyecKue ceolicmea
KonTtponbHas padora No5
58-59 «Jlorapudmudeckne ypaBHESHUS U Pemenne norapuMuIecKux ypaBHCHUN U HEPABCHCTB 113
HEpaBEHCTBa»
Tema 1.6 YpaBHeHus u HepaBencTBa (11 yacoB)

ToxxnecTBeHHbIe TpeoOpazoBanwms. PaBHocunsHOCTH. ToxaecTBo I'n.10 §41

60 PaBHOCHITBHOCTH ! peodp ACCTBO, 3 I3
ypaBHEHHUE, HepaBeHCTBO. O0JIaCTh JOMYCTHUMBIX 3HAUCHHUH. .12
PannonansHbIe, HppallOHATIBHBIE, TOKA3aTENbHbIE U

61 VpaBHeHIs TPUTOHOMETpUYecKkne ypaBHeHNs. OCHOBHBIE TPHEMBI X PEILICHHS Nel2.4,12.5,12.6 m

p (paznoxeHne Ha MHOYKUTEIH, BBEICHUE HOBBIX HEU3BECTHHIX, ,12.7(al)

MMOJICTAHOBKA, TpadUIECKU METO)
PannonansHbIe, HppalMOHATBHBIC, TIOKa3aTeNbHBIE. OCHOBHBIE TPHEMBI
62-63 Hepasenctsa - 1P ’ p .10 §43 3
WX perieHus. MeToa MHTepPBaJIOB.

i o . I'n.10 §44

64-65 Cucrembl ypaBHEHUA [lonsiTHE cCUCTEMBI YpaBHEHNH, paBHOCUIBHOCTH CHCTEM YPaBHEHUH. 112 113
. AJTOpUTMBI PELIEHNUS CUCTEMBI YPABHEHUH METOIAMH ITOACTAHOBKU Nel2.9(al),12.10
66-67 Cucremsbl ypaBHEHUI p p P ’ (al), I13
anredpanmuecKoro CIOXKEeHMs, rpadUIecKH. (al,11)
KonTponpHas pabora Ne6

68-69 p p 13

«ypaBHeHI/IH 1 HCPABCHCTBA»

Tema 1.7 OcHoBbl TpuroHomMeTpuu. Tpuronomerpuyeckue pynkuuu (36 yaca)
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ITonsitue nyru u yriua. [londarue yria noBopora, paauaHa u

70 O600mienme moHaTus 1yru (yria I'm3§11 J
B Ayra (yra) TE€OMETPUYECKOrO yTJIa. 3
ITonsTne panranHoi Mepa yria @opMyJibl BBIpaXKEHUS YIUIA B IPalyCHOU
71 Pannannas mepa nyr 1 yrioB pa pay DMY P Y pany I'n.3§12 113
U paJuaHHON Mepe YIJIOB.
NzobpaxxeHne Yucen U YHCIOBBIX .
. NzobpaxkeHre Yncen 1 YUCIOBBIX TPOMEKYTKOB TOUKAMH €AMHUTHON
72-73 MIPOMEXYTKOB TOYKAMH €TMHUYHON I'm.3§12 113
OKPYKHOCTH
OKPYKHOCTH
Tpuronomerpuueckue QyHKIUH I'm.3§12
74 p P ymxn ITonsTHe cunyca, KOcCHHyCa, TAHTE€HCAa U KOTAaHI€HCa Yucia 3 113
YUCJIOBOTO apryMeHTa Nell.7,11.12
75 CBolicTBa TPUTOHOMETPHUYECKIX 3HaKW TPUTOHOMETPUYECKUX (DYHKIIUH 110 KOOPAWHATHBIM YETBEPTSIM. 3§13 m
dhyHKITH. Teopembl 0 YETHOCTH W MEPUOJMYHOCTH TPUTOHOMETpHUYECKUX (PyHKIMH )
76 3HaueHNe TPUTOHOMETPUIECKHIX Hcnons3oBaHre TPUTOHOMETPA 11 HAXOXKIACHUS 3HAUCHUI I'n.3§13 m
dbyHKIII TPUTOHOMETPUYECKUX (YHKIMH Nel2.7,12.14
OCHOBHBIE TPHTOHOMETPUIECKHE .
7 P p IIpocreiimme TPUTOHOMETPHUICCKUE TOKIECTBA I'n.3§13 113
TOX/IECTBA
BeipakxeHue TpUrOHOMETPUUECKHX .
s @opMyIIBbl BRIPAXKEHN TPUTOHOMETPHYECKUX (DYHKIIUH uepes Ipyrue I'n.3§13
78 GyHKIM yepe3 apyrue I13
TPUTOHOMETpUUYECKHE (DYHKIIHH Nel3.4
TPUTOHOMETpUYECKUE (PYHKIMU
79 @opMyIIBl IPUBEICHUS DopMyIIBI IPUBEIEHUS I'n.3§13 JI
80 [IpeobpazoBanne BrimonHenne ynpaxHeHUH Ha TPUMEHEHHE MTPOCTEHINX PopMy I'n.3§13 m
TPUTOHOMETPHUECKHUX BBIPAKCHUIN TPUTOHOMETPHUH, POPMYIT TPUBEICHIS Nel4.2, 14.14
KonTponpHas padora No7 «3nauenwne Pewienue 3amau Ha BBIYUCICHUE 3HAUEHU TPUTOHOMETPUUECKUX
81 TPUTOHOMETPUYECKUX (QYHKLUH, (yHKUMH YUCIIOBOTO apryMEeHTa C IOMOILbI0 TPUTOHOMETPA, IPUMEHEHHE m
(hopMyIIBI IPUBENCHNUS, OCHOBHBIE YETHOCTH/HEYETHOCTH TPUTOHOMETPUUECKUX (DYHKIHMH, TPOCTEHIINX
TPUTOHOMETPUYECKHE TOXKIAECTBAY» (hopMyJ TPUTOHOMETPHH, POPMYJI IPHUBEICHUS
PopMyIsl CHHYCa, KOCHHYCa M TAHT'€HCA CYMMBI U Pa3HOCTH JBYX YIJIOB. I'm3§15
82-83 DopMyIIBI CII0KEHUS pMY yea, 1y Y p ABYXY 3 I13
Pemenue 3anay Ha npuMeHeHHe GOPMYIT CIOKEHHS Ne24.5
. DopMyIbl CHHYCA U KOCHHYCa IBOMHOTO yria. Pemenue 3aga4d Ha I'n.3§15
84 ®opMysl ABOWHOTO apryMeHTa pMY Y yea oroy A 3 I13
npruMeHeHne opMys1 IBOHHOIO aprymMeHTa Ne27.4
DopMyJIBl OJIOBUHHOTO yria. DopMyJibl BBIpaKESHUS 3§15
85 @®opMyJIbl OJTOBUHHOTO apryMEHTa | TPUTOHOMETPHUYECKHX (PYHKIHMH Yepe3 TAaHTeHC MOJOBUHHOTO apryMEHTa. No27 '11 2720 113
Pemienne 3a1a4 Ha npuMeHeHne (GOPMYIT HOJIOBUHHOTO apryMeHTa e
86 [IpeoOpazoBanre CyMMbI DopMyiel peoOpa3oBaHusi CYMMbI TPHTOHOMETPHYECKUX (QYHKIHUHA B I'n.3 §15 113
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TPUTOHOMETPUYECKUX QYHKIUI B MIPOU3BEICHHE Ne24.3
MPOU3BEICHHE
[IpeobpazoBanue npousBeaeHUs
peobp p ACHY ®opmyiel IpeoOpa3zoBaHus MPOU3BEICHUS TPUTOHOMETPHYECKIX I'n.3 §15
87 TPUTOHOMETPUYECKIX (QYHKIUH B o 113
(GyHKUUH B cyMMy Ne29.1
CyMMY
Pemenue 3aau ¢ npuMeHEHUEM
Pemrenue 3ana4y Ha npuMeHeHne GopMyI1 peoOpa3oBaHUsl CyMMBI B
88 (dhopMy1 ipeoOpa3oBaHus CyMMbI B 13
pOU3Be/ICHIE U 00paTHO
MIPOU3BE/ICHIE U 00paTHO
KonTtponbhas pabora Ne§ Pemrenue 3a1a4y Ha npuMeHeHne GOPMYIT CIIOKEHHUS, IBOWHOTO U
89 «IIpeobpazoBanue ITOJIOBUHHOT'O apryMeHTa, IPeoOpa3oBaHusi CyMMBbI B IIPOU3BEACHUE U I'n3 3§16 I13
TPUTOHOMETPUYECKHX BBIPAKEHUN o0paTHO
90 ApKcUHYC, apKKOCHHYC, apKTaHT€HC [oHsATHS 1 CBONCTBA apKCHUHYCA, ApKKOCHHYCA, apKTaHT'€HCa, 3§15 T
qucna apKKOTaHTeHCa YHcia '
91 OO0parHbIe TPUTOHOMETPUIECKIE OyHKIMKM y=arcsinx, y=arccosx, y=arctgx, y=arcctgx, ux CBOWCTBa U I'n.3 8§15 1
(OYHKITHH. rpaduku
92-93 YpaBHeHUE cosx=a dopMyJIbl pelICHHs] TPUTOHOMETPUIECKUX YPAaBHEHUI BUA COSX=a I'n.3 4§15 I13
94-95 VYpaBHeHue sinx=a @DopMyIBl peLIeHUs] TPUTOHOMETPUYECKHX YPaBHEHHH BUAA sinx=a I'n.3 §15 I13
_ _ . _ _ I'n.3 §15
96-97 VYpaBuenuetgx=a, ctgx=a @®opMyItBl pelIeHnsT TPUTOHOMETPHUYECKHX ypaBHEHMH Buaa tgx=a, ctgx=a No22 2. 2.7 I13
98 TpuroHomeTpuyeckue ypaBHEHHUS], AJNTOpUTM PELIEHUS TPUTOHOMETPUUECKOTO YPABHEHUS C BBEICHUEM I'n.3§15 1
CBOJIIIMECS K KBAaAPATHBIM BCIIOMOTaTEIbHOM NepeMEHHON
99 OmHOPOAHBIE TPUTOHOMETPUYECKHE [lonsTHE M ANITOPUTM PELIEHNS OAHOPOIHOTO TPUTOHOMETPUIECKOTO I'm3§15 m
YpaBHEHUSA YpaBHEHUS Ne22.9,22.17
100 Pemienne TpuroHOMeTpHUYECKUX [IpuMeHeHne anropuTMOB PELICHUs PAa3IMYHBIX TPUTOHOMETPUIECKUX 3§15 m
ypaBHEHUI ypaBHEHUI '
[TonsATHE M ANTOPUTM pellIeHUS MPOCTEUIIETO TPUTOHOMETPUUECKOTO I'n.3 §15T'n.6
101 TpuronoMeTpruveckre HepaBeHCTBA I13
HEPaBEHCTBA Ne30.16, 30.17
102- KonTponbHas pabora Ne9 [IpeoOpazoBaHue TPUTOHOMETPUIECKIX BhIpAXKECHUH. Pemenne 3
103 «TpUroHOMETpHYECKHE YPAaBHEHUS U TPUTOHOMETPHUECKUX YPaBHEHHUI U HEPABEHCTB B TOM YHCIIE C
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HEPAaBCHCTBA» UCIIOJIb30BAaHUEM CBOMCTB (DYHKIIUI
Paznen 2. Hauana MmaTeMaTH4ecKOro aHajau3a
Tema 2.1 IIpousBognas u ee npumenenns (30 yacon)
CriocoOblI 3ajaHus ¥ CBOWCTBA YHCIIOBBIX MTOCTIEIOBATEEHOCTEH.
104 [TocnemoBaTenbHOCTH CyMmMmupoBaHue ociaeaoBaTeIbHOCTeH. beckoneuHo I'n.7 §37 JI
yOBIBaIOIIAsl TeOMETPUYECKasi IPOTPECCHS U €€ CyMMa.
105 3agaum, MPUBOISIINE K TIOHITHIO [NonsTue cpenneli CKOPOCTH U3MEHEHHS (PYHKIIUH, YTIOBOTO T'1.7 §40 m
MIPOM3BOHOM ko3 durmenta cexymieid. I[loHsTHE TPOU3BOAHON )
VYrnoBoii ko3pPUIHEHT cekyIei, CKOPOCTh HEPABHOMEPHOTO JIBHIKEHUS,
106 I'eomerpuyecknii cMbICT YCKOpEHUE HEPaBHOMEPHOTO JIBHXKEHHUSI, YTIIOBasi CKOPOCTh, YTIIOBOE I'n.7 §40 3
MIPOU3BOJHOM YCKOPEHHME, IFIOTHOCTh. BTOpast Mpon3BoAHAsL, €€ TEOMETPUUECKUN U )
(buznUecKuii CMBICIL.
Brruuciienue nporu3BOHBIX . I'n.7 §41
107 N ANTOPUTM BBIYUCIEHUS POU3BOIHBIX (PYHKIIHH IO OTIPEIEIIEHUIO 113
(yHKIWI 110 onpeeNeHI o Ne41.2,41,3
108- IIpon3BoiHBIE OCHOBHBIX .
P A . Tabuia Nporu3BOJHBIX OCHOBHBIX 3JICMEHTAPHBIX (DYHKITHI I'n.7 §41 JI
109 3JIEMEHTAPHBIX (YHKIHIH
110- [IpaBuiia BEIYKCIICHUS
[Ipon3BOHBEIE CYMMBI, Pa3HOCTH, IPOU3BECHUS, YaCTHOTO. I'n.7 §41 JI
111 TIPOU3BOIHBIX
Beruncnenue npon3BoaHBIX
112 (YHKIH ¢ TOMOTIBIO TTPABHIT IIpumenenune paBw mudGepeHITnpOBaHMS IS BEIYMCICHUS TPOM3BOIHEIX | Ne41.12,41.14 113
i pepeHIpoBaHms
TowsThe 0 HENpephIBHOCTH M CBs13b MEXIy HENPEPHIBHOCTHIO U A PepeHInpyeMocThi0 GYHKITUH B
113 muddepeHnupyeMocTy GYHKINN B Y Herpep P Py y 113
TotKe TOYKE. ANTOPUTM PELICHHSI HEPaBEHCTB METOJIOM HHTEPBAJIOB
. ITonsTtre cnoxuON Kuuu. [IpaBnino HaxoKIeHHs IPOU3BOTHON
114 [IpownsBoHast cI0XHON HYHKIAN (ymxn b A P A I'n.7 §42 I13
CJIOKHOU (PYHKIINH
115- Brruuncnenue nponsBoaHon [Ipumenenune npasui 1udQepeHInpoBaHus, IPaBUiIa HAXOXKICHHS Nod1 19 41.20 m
116 CJIO)KHOU (PYHKIIUU MTPOU3BOJHOH CIIOKHOU (DYHKITUH e
o [lonsaTHe 0 KacaTelabHOH K rpaduK HKLHUH B TOUKE, YPAaBHEHUS
VYpaBHeHHE KacaTenbHON K rpaduky . rpaduky dynx > Ypar
117 KacaTeJIbHOH K rpaduKy GYHKIUH B TOUKE, TEOMETPUUYECKHH CMBICI Ne42.1 I13

dhyHKITIN

IPOU3BOJHOMN
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Pemenne 3amau Ha reOMETPUYECKUN

[IpumeHeHne ypaBHEHHUs KacaTelbHON K rpaduKy QyHKINUU B TOUKE,

118 . . . I'n.7 I13
1 GU3NYECKHIA CMBICT TIPOU3BOTHON FeOMETPHYECKOTO B (PU3NIECKOTO CMBICIIA TPOU3BOTHOM.
119- KonTtponsnas padora Nel0 .
3ajaun Ha BBIYUCIICHUE TPOU3BOJHBIX (DYHKITUHA 113
120 «BrIuncnenye nponu3BoIHBIX»
[loHsATHE MOHOTOHHOCTH H &ITOPUTM HCCIIEOBaHUS (GYHKIIUH Ha
121- UccnenoBanve GyHKIMH Ha P A ymu
MOHOTOHHOCTb. [IOHATHE S3KCTPEMYMOB U aNTOPUTM HCCIIEIOBAHUS I'n.7 §43 113
122 MOHOTOHHOCTb U IKCTPEMYMBI
¢yHkumu Ha dKcTpeMyMbl. Teopema depma
123- | Cxema uccneoBaHus U IOCTPOCHUS |  AJTOPUTM HCCIIEOBAHUS M TOCTPOCHUS rpadrka QYHKIHIA C TTOMOIIBIO .7 §44 m
124 rpaduka QyHKIHH MIPOM3BOHOM '
Pewenue 3aau Ha npuMeHeHue 7
125 MIPOM3BOJHOMN K MCCIIETOBAHUIO Cxema uccienoBansi QyHKIMU B TOCTPOCHUE rpadrKoB (HyHKIUH §44No4 5 3.458 113
hyHKIIT T
126 HauOonbiee n HauMeHblIIee AJTOpUTM OTBICKaHHS HANOOJIbIIICe M HANMEHbIIIEee 3HAUCHNS (QYHKIUH C 0.7 §45 m
3Ha4YCHUsI (HYHKITIH MTOMOIIBIO IIPOM3BOTHON )
Pemenune 3agad Ha HAXOXKICHUE
[IpumMeHeHne anropuT™Ma OTbICKaHUS HauOOJIbIIETO U HAUMEHBIIETO
127 HanOOJIBIIETO ¥ HAMMEHBIIIETO . . Ne4s5.1 I13
N 3Ha4eHUH (yHKIMU C TOMOILBIO IPONU3BOIHON
3HAYCHUH (PyHKITUH
Haxoxnenne onTuMansHOro
128- pe3ysbTaTa ¢ TOMOIIBIO .
. Anzopumm pewienus 3a0a4 Ha ONMUMUZAUUIO C ROMOULLIO NPOU3EOOHOTL I13
129 MIPOU3BOHOMN B IMPAKTHYECKUX
3agagax
130- Pemenue npodeccnoHabHBIX 3a/1a4 ¢ TOMOIIBIO IPOU3BOTHOM.
Peienue npukiaaHbeIx 3aaa4 pod . A M p A Habop 3amau 113
131 BcemupHnslii 1eHb MaTeMaTuKu 15 OKTAO0pS
132 KonTtponsnas padora Nell
133 «HccnenoBanue GyHKLIUH € Pemenne 3anay Ha npuMeHEHHE IPOU3BOAHON K UCCIIEIOBAHUIO (QYHKIMH I13
MIOMOILBIO TIPOU3BOAHON
Tema 2.2 UnTerpas u ero npumerenue (12 yacon)
[onsatue nepoobpazHoii. OOmMii BuA nepBoodpasHoi. I'eomerprudeckuit 1.8 §32
134 [lepBooOpa3zHas cMbICT IepBooOpa3Hoil. Tabnuia nepBooOpa3sHBIX OCHOBHBIX ' 113

aneMeHTapHbIX GyHKimid. [IpaBuna HaxoxaeHus TepBOOOpa3HBIX.
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135- I'n.8 §32
Brrancienne nepBooOpa3HbIX Brrunciienme nepBooOpasHbIX C UCIONB30BaHUEM TaOIHIIBI U TIPABHIL. 113
136 Nel0.1(al,2)
137- OrnpeeneHHBIN UHTETPAI U €ro ITonsTHEe 0 KPUBOTUHEIHON Tpanenuy. 3aaada 0 HaXOXKICHUH TUIOIIAIN Nel0.2 (1-3) m3
138 NIPUMEHCHHUS KpUBOJIMHEHHOH Tpanenuu. ®opmyna Hetorona—JleiiOHuIa. o
139- .
140 Briuncnenue uHTErpagoB Brruucnenue naTerpaiop ¢ momonipio Gopmyel HetoToHa - JletiOuwmIa. Ne10.2 (1-3) 113
141- Briuucnenue miomaaei IIpumeHeHne onpeaeIeHHOTO HHTErpaia il HAXOXASHUS TII0IIaien 8 §33 m3
142 KPHBOJHMHEHHBIX GUTYp KPHBOJIMHEHHBIX pUTYD. )
®opmyJibl U TTpaBUiia epeHuupoBaHus. MccnenoBanue KUK C
143- | KonrposbHas pabora Nel2 pMY p s depernmp a (ym
MIOMOIIbIO TPOU3BOIHON. Hanbomnbiiee 1 HanMeHbliee 3HaueHus QYHKINH. I13
144 «/HTerpa u ero npuMeHEeHUe» N s
Brruncnenue neppoodpasnoi. [IpuMeHeHne nepBooOpa3Hoi
Pa3nen 4. I'eomeTpusn
Tema 4.1 IIpsiMble ¥ MJIOCKOCTH B MPOCTPaHcTBe (26 yaca)
[Ipenmer crepeomerpuu. OCHOBHBIE TIOHATHS (TOYKA, TPSAMAs, TNIOCKOCTh
145 OCHOBHBIE ITOHATHS CTEPEOMETPHH pen p p ( » P ’ ’ I'm.1 113
pocTpaHcTBO). OCHOBHBIC aKCHIOMBI CTEPEOMETPHH
B3anmnoe pacnonoyxeHne mpsiMbIx
146 P p IToHsATHE TapaIICIEHOCTH IPSIMBIX B TIPOCTPAHCTBE I'm1§1 113
B MMPOCTPAHCTBE
[lapamienpHOCTh TPSAMBIX 1 N
147 P P ITonsATHEe 1 TeopeMa napajyuIeIbHOCTH IPSAMON U TNIOCKOCTH I'm1§1 113
IJIOCKOCTEH
N . I'm.1§3
148 [TapannenpbHOCTD IOCKOCTEH ITonsATHe M TeopeMa MapauIeTEHOCTH TNIOCKOCTEH 113
cooO0IIeHme
[TonsTHe reoMeTpUYecKuX MpeoOpa30BaHNi MPOCTPAHCTBA: TAPaIUIEIbHBIN
149 N3obpakeHre TPOCTPAaHCTBEHHBIX | MEPEHOC, CAMMETPHSI OTHOCHUTENHFHO MIIOCKOCTH. [IOHATHS IIEHTpaIbHOTO U 2§12 1
(uryp Ha IIOCKOCTH MapajuIeTIbHOTO TTpoeKTHpoBaHusl. CBOWCTBA MApaIIIEIEHOTO '
MIPOSKTHPOBAHUSL.
N3obpakeHre mpoCTpaHCTBEHHBIX .
150 p pOCTP U3o0paxeHne NpocTpaHCTBEHHBIX GUTYP B MApAIIEITLHON MPOSKIHH. I'm.1 §4 I13
(uTyp Ha IIOCKOCTH
151 Pemerme 3azad o Teme N3obpakeHre mpoCTpaHCTBEHHBIX (U B IIapaJuIEbHON IPOEKIIUNA
«ITapaniensHOCTb NPSIMBIX U p bocTh P P P . Ne4 . 1, 4.2 I13
152 . 3amaun Ha TpUMEHEHHE TEOPEM O MapaIUIeIbHOCTH MPAMBIX U IIOCKOCTEN
MIJIOCKOCTEN»
153- Pemenue 3aga4 no teme N3o0pakeHre mpOCTPaHCTBEHHBIX (PUTYP B apalIEIbHOMN MPOEKIIHH. Nol23. 127 m3
154 «[TapanmnenbHOCTh IPSIMBIX U 3amaun Ha MPUMEHEHHE TEOPEM O MAPAILICTFHOCTH MPSIMBIX U IIOCKOCTEH T
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IIJIOCKOCTEM»

Tematudeckuit KOHTpOIL Nel3

155 «ITapannenbHOCTh IPSIMBIX U 3agaun Ha UCIIOJIb30BAHUE TEOPEM O MapATUIETBHOCTH MPSIMBIX U IUIOCKOCTEH 113
IJIOCKOCTEN»
156 ITepnenauKyJISpHOCT NPSAMBIX ITonsTHe U TeOpeMa NEPIEHAUKYIISIPHOCTH IPSIMBIX B IIPOCTPAHCTBE I'n.1§3 113
157 [TepnenauKyJIIpHOCTB NPSIMON U ITonsTHe M TeOpemMa NEPIEHAUKYIISIPHOCTH IIPSIMOM U TNIOCKOCTH. [IoHsATHE I'm.2 §7 m3
IIJIOCKOCTH yTia MeXAY IPSAMOM U TUIOCKOCTBIO , pedepar
TeopeMbl 0 IPSIMBIX
158 p P ’ TeopeMsl 0 NPSAMBIX, IEPIEHAUKYIISIPHBIX IJIOCKOCTH I'm.2 §9 113
MIEePIIeHINKYISIPHBIX TIOCKOCTH
159- [lepnenauKysp U HAKJIOHHAS. .
ITonsATHEe IEPIICHANKYJIApa U HAKIIOHHOM. TeopeMa 0 Tpex MepreHIuKYIsIpax I'n.2 §6 113
160 Teopema o Tpex nmepHeHANKYIIPax
[lonsaTHe u TeopemMa NepHeHUKYISIPHOCTH ABYX IUIOCKOCTEH U yTiia M
161- [leprieH UKy IAPHOCTH p P yIp Y . Y Y
< mwIockocTsMu. Teopema o npsiMOi, NEPIEHIUKYIISIPHON JTMHUU [IEPECEUEHUS I'n.2 §10 113
162 IUIOCKOCTEH. .
NIePIEHAMKYJISIPHBIX IUIOCKOCTEH
Paccrosinue mexny
[TonsATHE paccTOSHU MEXIY CKpEIIMBAIOIIUMUCA IPAMBIMU. Teopema 00
163 CKPCIIMBAIOIIIMUCA TIPAMBIMH. 001I1eM TIEPIICHANKYIISIPE NBYX CKPEITUBAIOIINXCS IPsIMBIX. [loHsATHE yriaa Tn.13§3 113
YT0oa Mex Iy IpsSMBIMA U Y yX - ’ y 1.3 Ne3.53
MEXIy IPSIMBIMH, IPSIMON U INIOCKOCTHIO, INIOCKOCTSAMH.
IUIOCKOCTSIMU
B3zaumnoe pacnonoscenue npamoix ¢ npocmpancmee. Ilapannensnocms
164- [IpsiMble ¥ ITOCKOCTH B . N
RPAMOIL U HIIOCKOCHU, RAPAIETIBHOCHb NA0CKOCHEll, Ne7.6, 7.7 113
165 MIPaKTHYECKUX 3a/1a9ax y
nEepReHOUKYIAPHOCHb HIIOCKOCHEll.
Tematnueckuii KoHTpoab Nol4
OnpeneneHusi, TEOPEMBI. 3aa4l Ha UCIIOJIb30BAHUE TEOPEM O
166 «IlepneHINKyIIPHOCTD MPSAMBIX U o 113
. NEPIEHIUKYISIPHOCTH NPSMBIX U TNIOCKOCTEH
IUIOCKOCTEN
Tema 4.2 Muororpannuku (15 yacoB)
[onsTust BepmmHbL, pedpa, TpaHH MHOTOTPaHHUKA, pa3BepTka. [lonsaTue I'n.2 §10
167 JiByrpansble yriibl. MHOTOrpaHHbIE MHOTOIpaHHOTO yriia. [IoHATHE BBIMYKJIOr0 MHOTOrpaHHUKa. Teopema IIpe3enranus 1
yTabel. MHOTOIpaHHUKU Oiinepa. «MHOrorpanHuk

Jenp poccuiickoii HaykH 8 ¢eBpaisi — npUMeHEeHHEe MHOTOTPaHHHUKOB B

U B mpodeccuu»
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PA3IMYHBIX OTpACIAX ACATCIbHOCTHU YC€JIOBEKaAa

N . . I'n.4§21, 113
168 [Ipuzma [TonsiTrie MpU3MBL, MPAMOM, HAKIIOHHON U MPaBWJIBHOM MPU3MBI
cooOrieHne
I'n.4§21 I3
169 [Mapamenenurney [TonsTust mapajuienenuneaa u Kyoa 321,
pedepar
170- IMupamuna ITonsiTve TUPaMUIBL; IPABUIBHON, YCEUEHHOW TUPAMUABI M TETPadApa F'r.4522, I3
171 pamuiL DAMHIEL TIp Y paviui padIp Ipe3eHTalus
172-
173 CeueHnss MHOTOTPaHHHUKOB IlonsaTre ceuenus Kyoa, IpU3Mbl U THPAMHUIBL. I'n.4 §27 113
[oHsTHE O MPAaBUIIBHBIX MHOTOTPaHHUKaX (TETpad 0, OKTa?
174 [IpaBuIbHBIE MHOINOIPAHHUKHU P P (retpasap, Kyo, AP, I'n.4 §24 113
JIOJIEKAdIP M MKOCAYIP).
dopmyiel 00beMa | TUIOMAIN Ky0a, IPSIMOYTOJIBLHOTO Napaliesenue/ia
[To11a16 TOBEPXHOCTH pMY tHaH Kya, TPAMOY P A,
175- TIPU3MBI, TUpaMuIbl. [IpocTeimme KoMOMHAIIN MHOTOTPAHHIKOB.
MHOTOTPaHHUKOB. OOBEMBI N 113
176 BrruuciicHHE 37IEeMEHTOB MPOCTPAaHCTBEHHBIX GUryp (pé0opa, AuaroHau,
MHOTOTPaHHHUKOB
VTJIBI)
177- KouTponbHas pabora NelS Pemenue 3amau Ha npuMeHeHre GopMyJ1 00beMa U IUIoIIaIu Kyoa, m
178 «MHOTOTpaHHUKI» MIPSIMOYTOJIBHOTO MapajlIeNIenHIe 2, IPH3MBbL, THPAMHUJIBI
Tema 4.3 Tesia u noBepxHocTn Bpamenust (20 yacon)
Ilonamue yununopa e2o 0CHOGAHUS, 8bICOMbL, HOKOBOIL NOBEPXHOCMU,
179 Humaamp obpazyrueil, pazeepmku. Ocegvle ceuenusn u ceueHus, NapaiiieibHble I'm.3§18 113
OCHO8AHUID
[TonsiTHE KOHYCa €T0 OCHOBAHUS, BRICOTHI, 0OKOBOI ITOBEPXHOCTH,
180 Konyc oOpazytoireit, pazBepTku. OceBble CEUeHUS U CEUCHUS, TIapalIeIbHEIE I'n.3§19 113
OCHOBaHUIO
I'm.3 §16,
181 [ap, chepa u ux ceueHus [lonsaTtue mapa u cepbl; 0CEBOT0 cCEUEHUs I13
MIpe3eHTaUs
[To1maap TOBEpXHOCTH KPYTIIBIX .
182 man fen Py DopMyIIBI TUIOMIAN TOBEPXHOCTEHN UIMHIpa 1 KoHyca. [logobue Ten I'n.5 §28 113
®dopmyrsl 00beMa MUIHHPA U KoHYca. DopMyIsl 00beMa Iapa u
183 OOBemMsbl Ten BpaleHus wiomwaau cgepsl. OTHOLIEHUS IUIOMIAAEH TOBEPXHOCTEH 1 00bEMOB I'n.5 §25 113

MMOJTOOHBIX TEN
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Ilonamue o cummempuu ¢ npocmpancmee (4eHmpaibHas, 0cesas,
3epKaibHasn).

184- . y
185 [Tpumepsl cummeTpuit B mpodeccuu Oboduienue npedcmaenenuii 0 nPAGUALHLIX MHO20ZPAHHUKAX I13
(mempalzdp, Kyb, okmalzop, 000eKa’Iop, UKOcalop).
Ilpumepvt cummempuit ¢ npogheccuu
[pakTudeckas pabora
186 "BrranciieHne mionam BrImosnHeHue yepTeka peallbHOTO Teja BPalleH!s] U PACUETOB €ro ILIOIa I m
MOBEPXHOCTH U 00beMa Telna MIOBEPXHOCTH U 00beMa
BpaeHus"
187- Pemrenne 3amau Ha mpumenenue Gpopmyi oobema Koryca. OTHOIEHUS
Pemenue 3azau A% 13 Ip dopmy Y Ne26.1, 28.28 3
188 IUIOIIA/ICH MMOBEPXHOCTEH U 00BEMOB MOTOOHBIX TEJI.
189- Pemrenue 3anay Ha npumenenne Gopmyi o0beMa uiuHIApa. OTHOIICHUS
Pemenne 3anau N % Ne27.10, 28.34 I13
190 IIOIIA/ICH MMOBEPXHOCTEH U 00BEMOB MOTOOHBIX TEJI.
Pemenwne 3amau Ha mpuMeHeHne (GOpMyIT Mapa U IIOIMmAAn cepol.
191 Pemenne 3amad s Py bopmyx wap waau chep Ne27.30, 28.17 3
OTHoIIeHHs TIIO0MIaeH MoOBEepXHOCTEH 1 00bEMOB MTOTOOHBIX TEIl.
Pemenwne 3amau Ha mpuMeHeHne GopMyIl 00beMa KOHyca, IUIHMH/IPA, [1apa
192- KonuTponbHas pabora Nel8 «Tema A p opmy 9 yea, HHHHAD P
u omaay cdepbl. OTHOMEHUS TUIOMIAIeH MTOBEPXHOCTEH H 00HEMOB 113
193 BpAIICHHUSD)
IMOTOOHBIX TEIL.
Tema 4.4 KoopauHaThl 4 BeKTOpbI B mpocTpancTie (15 gacos)
194 [IpssimoyrosbHas cucreMa [TonsiTHE IPSIMOYTONFHOM (I€KapTOBOIT) CHCTEMBI KOOPIUHAT B T'.6 §29 113
KOOpIWMHAT B TPOCTPAHCTBE MIPOCTPAHCTBE '
195 PaccrosiHus Mex Ity TByMs TOUKaMU [TonsTre 1 hopMymna pacCTOSHUS MEXKIY ABYMS TOUKaMHU I'n.6 §29 113
196 BexTops! B mpocTpaHcTBe [lonsiTHE BEKTOpa M MOJYJIS BEKTOPA. I'n.6 §29 113
197- [Ipasmra n306paskeHNs] BEKTOPOB PAaBEHCTBO BEKTOPOB: CIIOKEHHUE U I'n.6 §30 113
198 JeiicTBrs HaJ BEKTOpaMu BBIYHTAHUE BEKTOPOB; YMHOKEHHE BEKTOpA Ha YHCIIO; Pa3JIOKEHUE
BEKTOpa N0 HAIPABICHHUSIM
ITonsTre KoOpAUHAT BEKTOPOB. [IelCTBUS HaJ BEKTOPaMHU 3aJaHHBIMU I'n.6§31 113
199 Koopaunats! BexTopa
KOOpAMHATAMH.
C I'm.6§31 I13
KaJISIpHOE MPOU3BEICHUE
200 [TonsTre u hopMyna CKaIPHOTO TMPOU3BEACHUS BEKTOPOB
BEKTOPOB
201 YpaBHeHne npaMoit @opMysl 3aJaHNsI YPABHEHUS IPSMON B TPOCTPAHCTBE I'm.6§31 113
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YpaBHEHUE MJIOCKOCTH B

[lonsaTue n popmyna ypaBHEHHS TIIOCKOCTH B MPOCTPAHCTBE, BEKTOPa

I'n.6 §31 Ne30.9,

202 I13
MIPOCTPAHCTBE HOpMaJIH 30.5
203 KonTponbHas padora Nel9
204 «KoopnuHaTsl 1 BEKTOPHI B Pemenune 3aa4 Ha MpuMEHEHUE IPAaBWII JEUCTBUI HaJ BEKTOpaMuU 113
MPOCTPAHCTBE»
Pa3nen 3. JineMeHTHI MaTeMaTH4YeCKON CTATUCTHKH, KOMOWHATOPUKHU U Teopuu BepossTHocTel (1 4yacoB)
Tema 3.1 DeMeHTHI KOMOMHATOPUKH
OCHOBHBIC TOHATHUS 113
205 OCHOBHBIE MTOHSTHSI KOMOWHATOPUKH I'n.8 §47
KOMOWHATOPUKH
Pa3melienus, nepecTaHOBKH, 113
206 [onsiTrst v hopMyITBI pa3MeNIeHHs, TEPECTaAHOBKH, COUYETAHUS I'n.8 §48
COYCTaHMUS
207 bunom HeroTona. TpeyroapHuk ®opmyna buHoma HetotoHa. CBoiicTBa OMHOMHHAIBHBIX KO(MQHUIIMEHTOB. Nod7.11.47.12 113
[Tackays. TpeyroapHuk ITackais s
Tema 3.2 DjieMeHTbI TEOPUH BEPOSTHOCTH
208 Crnydvaiiable cOOBITUS U X [MoHsTHE COOBITHUS, BEPOSITHOCTH COOBITHUS, CIIOKEHUE M YMHOKCHHE T8 §48 m
BEPOSTHOCTHU BepositHocTel. [ToHsTHE 0 HE3aBUCUMOCTH COOBITHI )
Ommuocumensnan wacmoma codvlmus, c60HCME0 ee ycmouuugocmu.
209- BeposiTHOCTH B
Cmamucmuueckoe onpeoenenue eepoamuocmu. Quenka eeposmmnocmu 113
210 poecCHOHATBHBIX 3a1a4ax
cobvimus
Tema 3.3 DjieMeHTHI MATEMATHYECKOW CTATHCTUKHU
HuckpeTHas ciydaiiHas BEIMYMHA, 3aKOH PaCIpeeNCHUs CIIyYaiiHON
JuckpeTHas v HEMpephIBHAL
211 o BEIIMYWHBI, MATEMaTHICCKOE OXKUIAHNE, TUCIICPCHS, CPEIHEe KBaAPAaTHIHOE 113
CITy9aifHbIe BeTHINHBI LU
OTKIIOHCHHE CITYYalHOW BEITMYMHBI
. [lepBuanas 00pabOTKa CTATUCTUYECKUX NaHHBIX. UHCIOBHIE
212- 3amaun MaTeMaTHIecKOn
213 CTATHCTIKI XapakTepucTuky (cpemHee apupMeTHIecKoe, MeAnaHa, pa3Max, TUCTIEPCHS). 113
) Pabora ¢ Tabnunamu, rpadukaMu, AuarpaMMamMu
KonTpomnpHas padora No20
214- «DneMeHThl KOMOWHATOPHKH, 3aaun Ha UCTIOH30BAHKE DIIEMEHTOB KOMOWHATOPHKH, CTATUCTUKH U m3
215 CTaTUCTUKHU U TEOPUHU TEOPUU BEPOSITHOCTH
BEPOSATHOCTI
Pa3nen 5. O6o6maroniee nosroperHue (16 yacon)
DopMyIibl TUIOLIAIEH TOBEPXHOCTH U 00bEMOB MHOTOTPaHHUKOB U TeJl
216 Pemienue reoMerpuueckux 3anad pMY. man P P Habop 3a/a4 113

BpalliCHUA
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217 OyHKIMH, NX rpaduKu U CBOHCTBA [Nonsarue QpyHKUMM, X TpapUKN U CBOHCTBA I'n.2 113 1
IIpoussonnas ¢pynkuuu. Ilpasuia .
218 p A QyHKIL p [Nonstue npoussoauoit pynkuuu. [Ipasmna quddepennuponanus I'n.7 113 2
nrddepeHInpoBaHUS
I'eomerpuueckuii cMpIC
219 P N KacarenbHas x rpaduky GyHKImH I'n.7 113 1
MIPOU3BOTHON
IIpuMeHeHne TpOU3BOIHON K
220 P P A MOHOTOHHOCTb, IKCTPEMYMBI I'n.7 113 1
HCCIICIOBAHNIO (DYHKITUM
221 Brruncnenne 3HaueHnN BIpaKeHUH JleficTBYSI ¢ KOPHSIMU, CTETICHSIMU H JIOTapuMaMu I'n.1 113 2
[IpeobpazoBanue .
222 peodp . ®opmysl TpeoOpa3oBaHUs TPUTOHOMETPHIECKHUX BBIPAKEHUI I'n.3 113 1
TPUTOHOMETPUYECKUX BhIPKEHHUN
. MeTopl penieHus UppaoHANIBHBIX, TOKAa3aTeNbHBIX, JIOTapH()MUIECKHX
223 Perienne ypaBHeHwmit AIBLP ppatt o pud I'n4 I13 1
ypaBHEHHI
224 Perienne ypaBHeHwmit MeTo/bI pelieHHS] TPUTOHOMETPUYECKUX YPaBHCHHIA. I'n.s I13 2
MeTop! peneHus UppaMoHAIBHBIX, TOKAa3aTeNbHBIX, JIOTApH(YMUUECKIX
225 Perienne HepaBeHCTB AIBLP ppatt ’ ’ pud I'n.s I13 1
HEepaBEeHCTB
MeTop! peneHus UpPaOHAIBHBIX, TOKAa3aTENbHBIX, JIOTApH(YMIUECKUX
226 Periennie HepaBeHCTB ABLP ppatl pug I'ns I13 1
HEepaBEeHCTB
227- Hroropast KOHTpOJIbHAS paboTa 347847 33 KYPC MATEMATHKH m 5
228 Ne21 P
Hroro:
241
Hroro no npeamery:
Koncyapranuu: 4
IK3aMeH: 3
Ipoekt 2
Bcero: 250
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HpI/IMepHBIe TEeMbl HHAUBUAYAJIBbHBIX IPOCKTOB

1.HenpepsiBHBIE po0H.

. [IpumeHeHne ClI0XkKHbBIX IPOLIEHTOB B SKOHOMUYECKHUX PAacyETaX.
. [TapannenbHoe NPOEKTUPOBAHUE.

. Cpennue 3HauY€HUs U UX IPUMEHEHUE B CTATUCTHKE.

. BexropHoe 3a1aHne NpsMbIX U INIOCKOCTEN B IPOCTPAHCTBE.
. Cro>xeHrne rapMOHUYECKUX KOJIeOaHUH.

. 'paduueckoe perienne ypaBHEHUH 1 HEPABEHCTB.

. [IpaBuibHbIE U MTOJIYIPaBUIIbHBIE MHOTOTPAHHUKH.

. Konnueckue ceueHus 1 UX NpUMEHEHUE B TEXHUKE.

10. [onsaTne muddepeHnmana u ero MPUIOKEHHSL.

11. Cxembl MOBTOPHBIX UCTIBITAHUI bepHyIu.

12. VccnenoBanue ypaBHEHHUI U HEPABCHCTB C TTapaMeTPOM.

OO ~NO Ol wiN
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3. YCJIOBUAPEAIN3AIUUIIPOT' PAMMBI ITIPEIMETA

3.1.Tpe6oBaHusI K MUHUMAJbHOMY MaTePHAJIbHO-TEXHHYECKOMY 00€eCIedeHUu 0
Peanu3zanusimporpaMMel mpeaMera TpeOyeTHATNIHAy1e0HOrOKaOMHEeTaAMaTEMAaTHKH.
O6opynoBanue yaeOHOT0 KabuHeTa:

- IOCAaJOYHBIC MECTA 110 KOJIMYCCTBY CTYACHTOB;

- pabouee MeCTO MPEeroIaBaTes;

3.2. UudopmannoHHOeoOecieYeHN €00y YeHU S
[lepeuyenpyuebHbIxu3MaHUN, THTEPHET-PECYPCOB, TOMOTHUTEIHHOMINTEPATY PBI

Ocnoenvie:

1.

Mopaxosuu, A.I'. Anredpa u Hauana MareMatuueckoro aHanusa. 10 kimacc: B 2 4. Y. 1.
VY4aeOHuK I ydamuxcs 001eoopa3oBaTenbHbIX YIpEKIACHUN (TIPOQHUIBHBIN YPOBEHB) /
A.I'. Mopaxosuy, I1.B. Cemenos. - M. : Maemosuna, 2020. - 457 c. — ISBN: 978-5-346-
01200-9 / - TekcT : HENOCPEACTBEHHBIN

Mopaxosuu, A.I'. Anrebpa u Hauana MareMaTiueckoro aHanusa. 11 kmacc: B2 4. Y. 1.
VY4eOHuk /1 ydaumxcs 001eo0pa3oBaTebHbIX YUpexKIeHUH (TpoUIbHbIA ypOBEHD) /
A.T'. Mopaxosuy, I1.B. Cemenos. - M. : Maemosuna, 2020. - 351 c. — ISBN 978-5-346-
03199-4/ - TekcT : HEMOCPEICTBEHHBIH

/Jlonoanumensvhasn numepamypa:

1.
2.

OTkpoIThIH KOLIeK. MaTemaTuka. - URL: https://mathematics.ru/

Anekcannpos, A.Jl. Matemartuka: anreOpa v Hauajga MaTEMaTHYECKOTO aHaIn3a,
reomerpus. ['eomerpus. 10-11 knaccsl : yuebnuk / A.Jl. Anexcanapos, JI.A. Bepuep,
B.1. Peokuk. — M. : U3natensctBo «IIpocBemenuey, 2020. — 257 ¢. — ISBN: 978-5-09-
062551-7 / - TekcT : HeMOCPEICTBEHHBII

Ilepeuenvy Humepnem-pecypcos:

1.

http://school-collection.edu.ru/

2. https://foxford.ru/wiki
3.3. MexxnpeaMeTHble CBSA3H

Pabouas mporpamMma OCYyLIECTBISIET MEXKIIPEIMETHBIE CBSI3U CO CIEAYIOIIUMU Y4eOHBIMU

npeaMmeramu, auciumummHamu, MJIK:  ¢wuswmka, wuHpOpmMaTHMka, CTPyKTypa U COAEpKaHUE
JOKYMEHTAI[MU Ha TEXHUYECKHE U MPOTrpaMMHbIE CPeCTBAa HHPOKOMMYHUKAIIMOHHBIX CUCTEM.
3.4. Cneuudukanus yuedGH0O-MeTOAMYECKOr0 KOMILJIEKCA

Ne |HaumenoBaHme KosanuecTBo Tun HocuTe s
1 Metoanveckue yKka3zaHus JJisl CTYICHTOB 11O 1 DeKTpOHHbIii BApHAHT
BBITTOJIHCHHUIO IPAKTHYECKHUX padoT
2. |KommiekT 3agaHuii IpOMEKYTOYHOM aTTeCTalluu 25 Oymara
3. |KoMImrekT KOHTPOJIBHEIX paboT 20 Oymara
4. |KoMIUIEKT 3JeKTPOHHBIX TUIAKaTOB «MareMaTnkay 1 JIICK
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4. KOHTPOJIb U OIEHKA PE3YJIBbTATOB OCBOEHUS YYEBHOI'O ITIPEAMETA
KoHTponb ¥ oOlLleHKa pe3ylbTaTOB OCBOCHHS YYEOHOTO MpeaMeTa OCYIISCTBIISICTCS IperojaBaTelieM B MpoIecce MPOBENCHUS YPOKOB,

MPAKTUYECKUX U JIA0OPATOPHBIX 3aHSATHH, KOHCYJbTAIlUH, JIEKIHUHA, CEMUHAPOB, a TAKXKE BBIMOJHCHUS OOYYAIOIIMMUCS CAMOCTOSTEIIBEHON padOThI,

HHAWBUAYAJIbHBIX IIPOCKTOB.

Paznen

Pe3ynbTathl 00yyeHust
(mpeaMeTHBIE Pe3yJbTATHI )

XapaKkTepUCTUKA OCHOBHBIX BUJ0OB Y4eOHOM 1eATeIbHOCTH
. L\ 2
CTYA€HTOB (HA YPOBHE Y4eOHBIX JIeiicTBHIA)

(I)OpMI)I H ME€TObI
KOHTPOJA U OHCHKHA

Auredpa

- YMCHHE OIICPHUPOBATH MMOHATUAMU: CTCIICHD
YHCIIa, JIorapu(m uKciia; YMEHUE BBITIOJIHSATh
BBIYHMCIICHHE 3HAYCHNUH B IPe0Opa30BaHuUs
BBIpOKEHHI CO CTENCHAMH H JIoTapuMamu,
peodpa3oBaHus APOOHO-PAMOHATIBHBIX
BBIPAKECHUN;

- YMCHHE OIICpHUPOBATH ITOHATUAMMU
panroOHAJIBHBIC, UPppallHOHAJIBHBIC,
MOKa3aTeIbHbBIC, CTCTICHHBIE,
sorapu(pMuIecKue, TPUTOHOMETPHUIECKHE
YpaBHCHUSA 1 HEPABCHCTBA, UX CUCTEMBI,

- yMeHHWE  ONepUpOBATh  MOHSATHIMH:
panMoHanbHAs ~ (QYHKIHMS,  TOKa3aTelbHas
dbysKIHS, cTerneHHas byHKITHS,
sorapudMuaecKas dhyHKITHS,
TPUTOHOMETpUYECKHE (DYHKIHMH, OOpaTHEIC
(yHKIIMH;  yMEHHWE  CTPOUTh  Tpaduku

M3YYEeHHBIX (PYHKITH, MCIIONB30BaTh TpaduKu
MpPH U3yYCHUW TMPOIECCOB M 3aBUCHMOCTEH,
NpH pEIICHWH 3aad W3 JPYTUX Y4YeOHBIX
MpEeMETOB M 3aJad W3 pealbHOH IKH3HH;
BBIpaXaTh (GOpMyJIaMHU 3aBUCHMOCTH MEXIY
BEJIMYMHAMU;

- YMEHHE pellaTh TEKCTOBBIC 3aJlaud Pa3HBIX
TUMNOB (B TOM YHCJIEC Ha MPOICHTHI, JOIH U
YacTH, Ha JBIXKCHUE, padoTy, CTOUMOCTH
TOBApOB M YCJYT, HAJIOTH, 3aJa4l U3 00JIacTH

- 3CTETHYECKOE OTHOIICHUE K MUPY, BKJIIOUYas 3CTETUKY ObITa,
HAY4YHOT'0 U TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPyAa U
00IIIeCTBEHHBIX OTHOIIICHUI;

OCO3HAHUE I[IEHHOCTH HAYYHOW JEITEIbHOCTH, TOTOBHOCTb
OCYIIECTBIISITH MPOCKTHYKD M HCCIICJAO0BATEIIbCKYIO JCATEIBHOCTh
VHIUBUIYAIBHO U B IPYyIIIE;

- (GOopMUPOBAaHHE HAYYHOI'O THIIA MBIILICHUS, BlaJcHUEC HayIHOH
TepMHHOHOFHeﬁ, KIIOYCBBIMU ITOHATHAMH U MCTOJaMH;

- AHAJIM3UPOBATH IMOJTYYCHHBIC B X01€ PCIICHUA 3a1a4n PE3YJIbTaThl,
KPUTUYCCKU OLICHUBATH UX JOCTOBECPHOCTD, IPOIrHO3UPOBATH
N3MCHCHUC B HOBBIX YCJIOBUAX]

DOpMBI KOHTPOJIS:

- BXOJIHOM, TeKYIIIHH,
TEMaTUYECKUH,
HUTOTOBBIH,
MPOMEKYTOUHAS
aTTecTanusl.
MeTobl KOHTPOJIS U
OLICHKH:

- YCTHBIH OIpoc,

- IUCbMEHHOE
TECTUPOBAHUE;

- KOHTPOJIbHBIE
paboTHI;

- IOMAIllHEE 3a/laHne
TBOPYECKOTO
XapaKTepa;

- IPaKTHUYECKUE
3a/1aHus;

- peuIieHue 3a4a4;

- CaMOCTOSITENIbHAA
pabora;

2MeranpeaMeTHbIE ¥ IMYHOCTHBIE PE3Y/ILTATHI
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YOpaBICHUS  JIMYHBIMHU CEeMEWHBIMU
¢uHaHcamn); COCTaBJISTh BBIpaXKEHMUS],
ypaBHEHHUS, HEPABEHCTBA M HMX CHCTEMBI IO
YCIOBHUIO 33/1a4M, HCCIEA0BaTh IOIY4YEHHOE
pelieHre W OICHWBATh IPaBIONOA00HOCTD
pe3yJIbTaToB;

u

Hayana - YMEHHE ONEepUpOBaTh MOHATHAMH: (PYHKIHS, |- OCYIIECTBIATH IIEICHANPABICHHBI MOUCK mepeHoca cpeAcTB 1|DopMbl KOHTPOIIA:

MaTEeMATHYEeCKOI'0 |HEIPEPhIBHAS byHKIMS, MIPOU3BO/IHAS, |CIIOCOOOB JIEHCTBUS B MTPOPECCHOHANBHYIO CPEAY; - BXOJHOM, TEKYILHH,

aHaIu3a nepBooOpa3Hasi, ONpEACTIeHHBIH WHTETPaN;|- BBIABUTATh HOBBIE HJIEH, INpeJlaraTh OPHTHHANBHBIC MOIXOIBI H|TEeMaTHUECKHIA,
yMEHUE HaxOJIUTh IPOU3BOJAHBIC|PELLICHNS; WTOTOBBIH,
3JIEMEHTAPHBIX ¢byHKUU, UCIIOJIB3YSI [IPOMEKYTOUHAs
CIIPABOYHBIE MAaTEpUalbl, HCCIENOBAaTh B aTTecTanus.
MPOCTENIIINX CIydJasix GyHKIMH Ha MeTo/ bl KOHTPOJIS U
MOHOTOHHOCTb, HaxOJHWTh HauOONbIIUE U OLICHKH:
HaMEHbIIME 3HaueHUs (QYHKIUH; CTPOUTH - YCTHBIH OIpoc,
rpa@UKi MHOTOWIEHOB C WCIOJIB30BAaHHEM - MUCbMEHHOE
anmapara MaTeMaTH4eCKOro aHanM3a; TECTUPOBAHMUE;
MIPUMEHSATH NIPOU3BOAHYIO IIPHU PEUICHUM 3a]1a4 - KOHTPOJIbHBIE
Ha JBUKECHUE; pemars MPaKTHUKO- paboTsI;
OpHEHTHPOBAHHbIE 33Ja4ll Ha HAWOOJNBIINE U - IOMAIllHEE 3a/laHNe
HaWMEHbIINE 3HAYECHUS], HA HaXOXKJEHUE Iy TH, TBOPYECKOTO
CKOPOCTHU U YCKOPEHUS; XapakTepa;
- YMEHHE BBIOMPATH TOAXOJSIINN U3yYeHHBIN - IPaKTHUYECKUE
METOA JJI1 PELICHUs 3aJayd, PacliO3HaBaTh 3a/1aHus;
Marematudeckiue (akTbl W MaTeMaTHYeCKHe - peuIeHue 3a4a4;
MOJETH B TIPUPOJHBIX U  OOIIECTBEHHBIX - CaMOCTOSITENIbHAA
SIBJICHUSIX, B MCKYCCTBE; YMEHUE MPUBOIUTH paboTa;
MIpUMEPBI MAaTEeMaTUYECKUX OTKPBITHI
poccuiickoiliT M MHUPOBOM MaTeMaTHYeCKOU
HAYKH.

I'eomerpus - BJaJeHWE  METOAaMH  JIOKA3aTellbCTB,|- BIAJETh HABBIKAMH MONyUEHIS] HHPOPMAIIUU U3 UCTOYHUKOB Pa3HbIX|DOPMBI KOHTPOIIA:
aNropuTMaMu  pelIeHHs]  3ajad; yMCEHUE|THUIIOB, CaMOCTOSITENBHO OCYLUECTBIISITh MOUCK, aHaNM3,|- BXOJHOU, TEKYILIHH,
(hopMynpoBaTh oOmpeAeNeHHs, AaKCHOMBI H|CHCTEMAaTH3aIMI0 U WHTEPIPETANNI0 HH(POPMANUK Pa3InIHBIX BUIOB|TEMATHUECKHH,
TEOPEMBI,  TPUMEHATh WX, IPOBOJUTH(U (HOPM MpEACTABICHHUS, WUTOTOBBIH,
JIOKa3aTeIbHbIE PACCYKACHUS B XOJI€ PEIICHMUSI|- PA3BEPHYTO U JOTHYHO U3JaraTth CBOI TOUKY 3PEHUS C MPOMEKYTOUHAS
3aj1ay; UCII0JIb30BAHUEM SI3BIKOBBIX CPENICTB; aTTeCcTaLMsl.
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- YMEHHUE ONEePUPOBATh MOHATUSIMH: TOUKA,
npsiMasi, IJI0CKOCTh, TPOCTPAHCTBO,
JBYTPaHHBIA yrojl, CKPEIIMBaIOINECs MPsIMbIE,
NapaieabHOCTh U EPIeHANKYIIPHOCTD
NPSIMBIX U IJIOCKOCTEH, YIOJl MEXIY
NPSIMBIMU, YIOJI MEXAY IPSIMON U
IUIOCKOCTBIO, YTOJl MEXKITy TUIOCKOCTSIMH,
paccTosiHUE OT TOYKH JI0 TUIOCKOCTH,
PacCToAHUEC MEXKAY NPAMBIMHA, PAaCCTOAHUC
MCKAY IMIOCKOCTAMU, YMEHUEC UCITI0JIB30BATh
MIPH PElIeHUH 3a]a4d U3y4YeHHbIC PaKThl U
TCOPEMBI IINITAHUMETPHUN, YMCHUC OLICHUBATH
pasMepsl 00BEKTOB OKPYIKAIOIIEro MHPA;
yYMEHUE OIIEpUPOBATh MIOHATHUSIMU:
MHOTI'OIr'paHHHK, CECYHCHUEC MHOT'OI'paHHHKA, Ky6,
napajienenuries, npru3Ma, nupamMuia, gurypa
W TMOBEPXHOCTh BpalICHUsA, LHWJIMHIAP, KOHYC,
map, cdepa, cedeHUs QUTYPHI BpaIICHHUS,
TUIOCKOCTh, Kacaromiasicsi cdepsl, HIUIHHIPA,
KOHYycCa, IUIOIAAb IOBEPXHOCTU IHUPAMUJBI,
MIPU3MBI, KOHYCa, IIMIMHPA, TUIOMIAb ChEepsbl,
00BeM KyO0a, MIPSMOYTOJIBHOTO
napajjienenuiena,  NUPaMUAbl,  IIPU3MBI,
LHWINHApPA, KOHYCa, I1apa; yMEHUe H300paxarhb
MHOT'OI'PAaHHUKHU M TIOBEPXHOCTH BPAILEHUSI, UX
CEUCHHUs OT PYKH, C IIOMOLIbIO YEPTEHKHBIX

WHCTPYMEHTOB M DJIEKTPOHHBIX  CPEJICTB;
YMEHHE  paclio3HaBaTh  CHMMETPHIO B
MPOCTPAHCTBE; yMeHHe pacro3HaBaTh

MIPaBIIIbHBIE MHOTOTPAHHUKH;

- YMEHHE OTIepUPOBATh MOHSATHIMHA: TBHKCHUE
B MIPOCTPAHCTBE, TO00HEBIE (PUTYPHI B
MIPOCTPAHCTBE; UCIIOIH30BATh OTHOIIIEHUE
IIoMIaeii ToBepXHOCTEH 1 00bEMOB
MOI00HBIX (DUTYD MIPH PEIISHUH 32134,

- YMeHHE OTepUPOBATh MOHATHIMU:

- BHy’I’peHHeﬁ MOTHUBAIHH, BKHIO‘{a}OHIGfI CTPEMJICHUEC K JOCTHIXCHUIO
oeiam u ycnexy, OnTuMui3M, MHUIHUATUBHOCTb, YMCHHUC I[CI‘/'ICTBOBaTB,
HCXOOA U3 CBOUX BO3MO)KHOCTGI\/JI;

MeTobl KOHTPOJISI U
OIICHKH:

- YCTHBIH OIIpoC,

- MUCbMEHHOE
TECTUPOBAHHUE;

- KOHTPOJILHBIC
paboThr;

- IOMalIHee 3aJaHne
TBOPUYECKOTO
Xapakrepa;

- IPaKTUYECKUE
3a7aHus;

- pemeHue 3a1ay;

- caMOCTOsITeTTbHAs
pabora;
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NPSIMOYT'OJIBHASL CHCTEMA KOOPUHAT,
KOOPJMHATHI TOYKH, BEKTOP, KOOPAWHATHI
BEKTOpA, CKAJSIPHOE ITPOU3BEICHUE, YOIl
MEXy BEKTOpaMU, CyMMa BEKTOPOB,
IIPOU3BEICHUE BEKTOPA Ha YUCIIO; HAXOIUTh C
MOMOIIBIO M3YYCHHBIX (DOPMYJT KOOPAUHATHI
CEpEIMHBI OTPE3KA, PACCTOSIHUE MEXKIY IBYMs
TOYKAMU;

JJIeMeHTBI
MaTeMaTH4ecKou
CTATHCTHKH,
KOMOMWHATOPUKH U
TeopuH
BEPOATHOCTEI

- YMEHHUE OIEpUPOBaTh MOHATHAMH: CPEAHEE
apudmMeTnyeckoe, MeAMaHa, HauOObIIeEe U
HaMMEHbIIIee 3HAYCHUS, pa3sMax, IHUCIepCcus,
CTaHJIAPTHOE OTKJIOHEHHE YHCIOBOrO Habopa;
yMEHHe W3BJIEKATb, WHTEPIPETUPOBATH
nH(POPMAIUIO, TIPE/ICTABICHHYIO B TaOIHIAX,
Ha JuarpaMmax, Trpadukax, OTPa)karollyo
CBOWCTBA pealbHBIX MPOIECCOB U SIBIICHHIA;

MIPENCTaBIATh HMHPOPMAIMIO C  IOMOIIBIO
Ta0JINII u Jiuarpamm; HCCIIEI0BATD
CTaTUCTHUYECKHE JaHHBIE, B TOM 4YHCIE C
MIPUMEHEHHEM  TpaQHuuecKuX METOJOB U
3JIEKTPOHHBIX CPEJICTB;

- yMEHHe OTIepHPOBAThH MTOHATHSAMU:

CIyJallHBI ONBIT W CIIyYailHOe COOBITHE,
BEPOATHOCTD CIIY9afHOTO COOBITHS; YMEHHE
BBIYHCIISATh BEPOSTHOCTH C HWCIOJIB30BAaHHEM
rpadUYecKiuX METOJOB; MPUMEHATH (HOPMYIIBI
CIIO)KEHHSA W YMHOXEHHS BEPOSTHOCTEMH,
KOMOWHATOpHBIE (akThl W (GOPMYIBI TpHU
pelIeHun 3aj]ad; OIEHUBATh BEPOSTHOCTH
pealbHBIX  COOBITHIA; 3HaKOMCTBO  CO
CITy9aifHBIMH BEITMYNHAM, yMEHHE
MIPUBOIUTH TPUMEPHI TPOSBIEHHUS 3aKOHA
OoNpmIMX  YWcedl B TNPUPOAHBIX U
0OIIeCTBEHHBIX SIBJICHUSX;

- IHOHUMATb W HUCIHOJb30BaTh NPCUMYIIIECTBA KOMaHI[HOfI n

WH/IMBUIyalbHON paboThI,

- OCYHICCTBJIATH HO3UTUBHOC CTPATETUYECCKOC MMOBCJACHNUEC B pa3JIMYHBIX

CUTyalusx, MIPOABJIATH
NMHUIMAaTUBHBIM.

TBOPYECTBO

u

BOOOpakeHue,

OBITH

DOpMBI KOHTPOJIS:

- BXOJIHOM, TeKYIIIHH,
TEMaTUYECKUH,
HUTOTOBBIH,
IPOMEXKYTOYHAs
aTTecTanusl.
MeTobl KOHTPOJIS U
OLICHKH:

- YCTHBIH OIpoc,

- MUCbMEHHOE
TECTUPOBAHHUE;

- KOHTPOJIBbHBIE
paboTHI;

- TOMalIHee 3aJaHue
TBOPYECKOTO
Xapakrepa;

- IPaKTHYECKUE
3aaHMs;

- peleHue 3a1ay;

- CaMOCTOSITENIbHAs
paboTa;

MoanucaHo undgposoii noanucko: FOCYAAPCTBEHHOE
BIO>KETHOE MPO®ECCNOHAJIbHOE _
OBPA30OBATEJ/IbHOE YUYPEXXAEHWE “3/IbBPYCCKUIN
PErMOHA/IbHbIV KOJTTEOK™

DN: E=uc_fk@roskazna.ru, S=77 Mocksa, UHH F0/1=7710568760,
OrPH=1047797019830, STREET="B0/1bL0i1 31aTOYCTMHCKWIi Nepeynok, A. 6,
cTpoeHue 1", L=r. MockBa, C=RU, O=Ka3sHaueiicTBo Poccuu,

CN=KasHaueiictBo Poccun

MpuumHa: 5 ABNSIOCE ABTOPOM 3TOTO IOKYMEHTA
Data: 18 CeHTbpb 2023 r. 11:34:37
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