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1. OBIIASI XAPAKTEPUCTHUKA PABOYEH ITPOT'PAMMBI
OBHIEOBPA30OBATEJIBHOI'O YYEBHOI'O IPEIMETA

1.1. MecTto npeamera B CTPYKTYpe OCHOBHOM npogdeccuoHaJIbHO 00pa30BaTeIbHOM
NPOrpamMMbl

O6meoOpa3zoBaTenbHbIl  yueOHBIM mpeameT «MaremaTuka» SBISETCA 00s3aTeIbHOMN
4acThI0 00111e00pa30BaTEIbHOIO LUKJIa 00pa3oBaTeIbHOM IporpaMMsl B cootBeTcTBUN ¢ PI'OC

CIIO no cneunansuoctu 54.02.01 Ju3zaiin (1o orpacisam).

1.2. Leaun u nuiaHupyemble pe3yJibTAThl OCBOEHHS NpeIMeTa

1.2.1. Heab 00meodpa3oBaTebHOIO NpeaMeTa
- obecriedyeHre  C(HOPMHUPOBAHHOCTH  JIOTUYECKOTO,  QJITOPUTMHYECKOTO U
MaTEMaTHYECKOI0 MBILIUICHHUS;
- obecrnieyeHue C(HOPMUPOBAHHOCTH YMEHUH IPUMEHATh IOJYyYEHHbIE 3HAHUS IIPU
pELICHUH PA3IUYHBIX 33/1a4.
1.2.2. Tlnanupyemble pe3yJbTaThl OCBOeHHsI 0011e00pa3oBaTeIbHON Yy4eOHOIO
npeamerta B coorBercTBUN ¢ PI'OC CIIO u Ha ocHoBe ®I'OC COO
Oco0oe 3HaYeHUE H3yUeHHe YUeOHOro npeaMeTa uMeeT NP (JopMUPOBAHMHU U PA3BUTHH
o0mux komnerenuuii (OK):
OK 01. BsiOupath cmocoObl pemieHust 3agad  MpopEeCCHOHATBHONW AESTEIbHOCTH
MPUMEHUTEIBHO K Pa3IMYHBIM KOHTEKCTaM.
OK 02. OcymiecTBisTh IMOUCK, aHAJIU3 U HHTEPITPETAIINI0 HHPOPMAIINH, HEOOXOIUMOM JIJIst
BBINOJIHEHMSI 33]1a4 TPOPECCUOHATIBHOM 1€ TEIbHOCTH.
OK 04. PaGoTraTh B KOJUIEKTUBE U KOMaH 1€, 3 (HhEeKTUBHO B3aUMOJICHCTBOBATH C KOJIJIETaMH,
PYKOBOJICTBOM, KIIMEHTaMH.
OK 05. OcymecTBisTh YCTHYIO U NMHCBMEHHYI) KOMMYHHUKALIMIO Ha TOCYJIapCTBEHHOM
a3bike Poccuiickoit deneparyy ¢ yaeToMm 0cOOEHHOCTEH COLMATIBHOTO U KYJIbTYPHOIO KOHTEKCTA.
OK 06. IlposBasaTh TIpa)kIaHCKO-NIATPUOTUYECKYIO IO3ULHUI0, JEMOHCTPUPOBATH
OCO3HAHHOE TMOBE/ICHUE HAa OCHOBE TPATUIIMOHHBIX OOIIEYEIIOBEUECKUX HEHHOCTEH, TPUMEHATh
CTaHJapThl aHTUKOPPYILIUOHHOTO MOBEICHHUS.
OK 07. CogeiicTBOBaTh COXpPaHEHUIO OKpYXarollel Cpeasl, pecypcocOepexeHuto,

3 PEKTUBHO AEHCTBOBAThH B YPE3BBIYANHBIX CUTYALIUSX.



Kon n naumenoBanue
(popmupyembIx

KOMIIeTeHIIMH

I[InanupyeMble pe3y/bTaThl peaMeTa

Oomue

I[I/ICIII/[I[JII/IHapHI)Ie

OK 01. Beibupats criocoOsl
peleHus 3a1a4
npodeccHoHaIbHOMI
JeSITeIbHOCTH
MPUMEHUTETHHO

K pa3JIMYHbIM KOHTCKCTaM

B yacT Tpy/10BOr0 BOCIUTAHUS:
- TOTOBHOCTb K TPY/y, OCO3HAHHUE [IEHHOCTH MacTEePCTBA,
TPYIOTIOOHE;

AKTUBHOM

- T'OTOBHOCTb K ACATCIIBHOCTH

TEXHOJOTHYECKOM W COLUMAJIBHOW HANpaBJICHHOCTH,

CIOCOOHOCTh WHUIUUPOBATH, IUTAHUPOBATD u
CaMOCTOSITENIBHO BBIIIOJIHATD TaKyl0 A€ATEIbHOCTD;

- MHTEepeC K Pa3IuuHbIM cpepaM NpodecCHOHATHLHON
JESITEIIbHOCTH.
Osiaanenne YHHBepPCAJbHBIMU Y4eOHbIMHU
MO3HABATEJIbLHBIMHU ACHCTBUAMM:

a) 0a30BbIC JIOTHUECKUE JICHCTBUSA:

- CaMOCTOSITEIIHbHO (POPMYITHPOBATH U AKTYAIN3UPOBATH

pobJIeMy, pacCMaTPUBATh €€ BCECTOPOHHE;

- yCTaHABIMBaTh CYIICCTBEHHBI MPHU3HAK WU
OCHOBaHUsA JJIA CpaBHeHI/ISI, KJIaCCI/I(pI/IKaLII/II/I 148
0000IIICHHS;

- OMMPEACIIATh HEIN ACATCIIBHOCTH, 3a1aBaTh IapaMETPhI

U KpUTCPpUHN UX NJOCTUKCHUS,

-BJIaJCTh MCTOAAMU JOKAa3aTCIILCTB, aJIfTOPUTMaMH PCUICHUA

3aa4; yMeHHe (QOopMyJIHpOBaTH OMPEACICHUSI, AKCUOMBI U

TECOPEMBI, IMPUMCHATDb Hux, IIpOBOOUTDH JO0Ka3aTCJIbHbIC

paccyXIeHHUs B XO/J€ PELICHMs 3a/1ay;

- YMETh OINEPUPOBAThH MOHITHUAMHU: CTEIEHb YHUCIA, JOrapupm
YHUCJIa; YMEHHUE BBINOJHATH BBIUMCICHHE 3HAYEHUH U
npeoOpa3oBaHus BBIPAKEHUN CO CTEMEHSMU M JorapupmMamu,

npeoOpa3oBaHus IpOOHO-pAIMOHAIBHBIX BBIPAXKEHUH;

- yMEeTb  ONEpUPOBATh  MOHATUSIMM:  pallOHaJbHBIE,
UppalMOHAIIbHBIE, MOKa3aTebHbIE, CTETIeHHBbIE,
norapudmuueckue, TPUTOHOMETPUYECKHE  YpaBHEHUS U

HEPaBEHCTBA, UX CUCTEMBI;
- YMETh OIEPUPOBATH MOHATHAMHU: (YHKIHS, HETPEphIBHAS

nepBoOOpasHasi,  ONpeCIICHHBIH

GbyHKIMS, TPOU3BOHAS,
UHTETpal, YMCHHE HAXOJIUTh TPOU3BOIHBIC 3JIEMEHTAPHBIX
(GYHKUIMH, UCTIONB3Ys CIPAaBOYHBIE MaTEpUasbl; UCCIEIOBATH B
MPOCTEUIINX ClIy4asiXx (PYHKIIMM HAa MOHOTOHHOCTb, HAXOJUTh
HauOOJIbIINE W HAWMEHBINIME 3HAa4YeHUs (DYHKIHA, CTPOUTH
rpaUKd  MHOTOUYICHOB  C

HCIIOJBb30BaHUCM arrapara
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- BBIBJIATH 3aKOHOMEPHOCTH U TMPOTHUBOPEUYUS B
paccMaTpuBaeMbIX SBJICHUSX;

- BHOCUTb KOPPEKTHBbI B JESATEIbHOCTb, OLICHUBATH
COOTBETCTBUE pE3YJbTATOB IIEJIIM, OIICHUBATH PHUCKHU
MOCJIEICTBUU NCATCIBHOCTH;

- pa3BHUBaTh KPEATHBHOE MBINUICHHE NPH PEIICHUU
YKU3HEHHBIX TpoOIIeM

0) 6a30BbIE UCCIIEIOBATEIIBCKUE ICHCTBUS:

- BIAJETh HABBIKAMHU YUYEOHO-HCCIEOBATEIBCKON W
MPOCKTHOW  JEATEIBLHOCTH, HABBIKAMH  pa3perieHus
npobiuewm;

- BBISBIATD

MPUIUHHO-CIICACTBCHHBIC CBA3HU u

aKTyaJIM3upoBaTh 3a/ady, BBIIBUTaTb THIOTE3y €€
pelIeHNs, HaxXOAMThb ApPryMEHTHhl MJs J0Ka3aTelbCTBa
CBOMX YTBEP)KICHUH, 3aJaBaTh MapamMeTpbl U KpUTEPUHU
pelieHus;

- aHAJIM3HUPOBATh MOJIyYEHHBIE B XOJI€ PELICHUs 3a4a4u
pe3yJbTaThl, KPUTHUECKU OLICHUBATh UX JIOCTOBEPHOCTH,
HPOTHO3MPOBATh U3MEHEHNE B HOBBIX YCIIOBUSX;

- YMCTh IMNCPCHOCUTH 3HAHUA B TIIO3HABATCIIBHYIO M

MMPaKTUYCCKYTIO obractu KUBHEACATCIIBHOCTH,

MaTE€MaTHYECKOr0 aHalIu3a; NPHUMEHATh IPOU3BOJHYIO IIpHU

peumieHUMM  3aJad HA  JBWOKEHWE;  pelaTrb  [PaKTHKO-
OPUEHTHUPOBAHHbIC 3a/a4d Ha HauOOJIbLIME U HaUMEHbIIUE
3HA4YCHMS, HA HAXO0XKJICHHE ITyTH, CKOPOCTU U YCKOPEHUS;

- YMETh ONEpUPOBATh MOHATHIAMH: pallMOHaJIbHAS (DYyHKLHUA,

CTCIICHHAaA

noKa3aTresbHast byHKIHS,

byHKIHS,
norapudmuueckas QyHKIUS, TPUTOHOMETpUUYECKUE (PYHKIIHH,
oOpaTHble (DYHKIMH;, YMEHHE CTPOUTh TpapUKA H3YyUEHHBIX
(GYHKITUH, UCTIOIB30BaTh TpadUKH MPU W3YUCHUH TPOIECCOB H
3aBUCUMOCTEH, TIpU pEIICHWH 3a1a4 U3 JPYIHX Y4IeOHBIX
MPEeIMETOB U 3a7a4 U3 PeaIbHOM )KU3HU; BhIpakaTh GopMylaMu
3aBUCHUMOCTH MEX]Ty BEITMIHMHAMU,

- YMETh pelIaTh TEKCTOBBIC 33]Ja4H PAa3HBIX THIIOB (B TOM YHUCIIC
Ha TIPOIICHTHI, IOJIM U YaCTH, Ha IBUKCHUE, padOTy, CTOMMOCTb
TOBapOB W YCIYyT, HAJOTH, 3a7aud U3 OOJIacTH yIpaBIICHUs
JUYHBIMU M CEMEHHBIMH (DHHAHCAMH); COCTABJISTH BBIPAKCHUS,
ypaBHEHHsI, HEPABEHCTBA M WX CHUCTEMBI 10 YCJIOBHIO 3aJayH,
UCCIIEIOBATh NOJYYCHHOE  peIIeHHe W OlLCHHUBATh
NPaBONOI00HOCTh PE3yJIbTATOB;

- YMETb ONEPUPOBAThH MOHATHAMU: CpeiHee apu(MeTHIECKoe,
MeJraHa, HauOoJbIllee W HAWMCHBIIEEC 3HAYCHUS, pa3Max,

JCTIEPCHs, CTAaHJApTHOE OTKJIOHEHHE 4YHCIOBOrO Habopa;
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- YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MMPEAMETHBIX
obnacreii;

- BBIIIBUTaTh HOBBIC WJEHU, MpEIaraTh OPUTHHAIbHBIC
MOJIXOJIbI U PEIICHUS;

M CIIOCOOHOCTh MX HCITOJIL30BaHUs B ITO3HABATEILHON U

COHHaHBHOﬁ ITPAKTHUKE.

YyMEHHE  U3BJEKaTh,  HUHTEPIPETHPOBaTH  MH(GOpPMALUIO,
MpEJICTAaBICHHYI0 B Ta0lMlax, Ha Juarpammax, rpadukax,
OTpaXKarolllyl0 CBOWCTBAa peajbHBIX IPOLECCOB U SBIICHUM;
NPEJCTaBIATh MH(POPMAIIUIO C OMOILBIO TAOIUI] U JAUArpam;
UCCJIEIOBaTh CTATUCTUYECKHE JlaHHble, B TOM YHCIE C
PUMEHEHHUEM T'paUIeCKUX METO/I0B U 3JIEKTPOHHBIX CPECTB;
- yYMEThb OIEpPUpPOBAaTh MOHATUSAMU: CIIy4alHbI OIBIT U
CllydaifHO€ COOBITHE, BEPOSTHOCTh CIIy4aifHOTO COOBITHS,
YyMEHHE  BBIUHCIATH  BEPOATHOCTb C  HCIHOJB30BaHUEM
rpadUyecKuX METOJOB; MPUMEHATH (OPMYJBI CIOXKEHUS U
YMHOXXEHUS BEPOSITHOCTEH, KOMOMHATOPHBIE (haKThl U POPMYIIbI
IpU pEIIEHWH 3a]a4; OLEHUBAaThb BEPOSTHOCTH pPEATBHBIX
COOBITHI{; 3HAKOMCTBO CO CIy4YalWHBIMU BEIMYMHAMH; YMEHUE
MPUBOIUTH TPUMEPHI MPOSIBICHUSA 3aKOHA OONBIINMX YHCEN B
HPUPOIHBIX U OOIIECTBEHHBIX SIBICHUSX;
- YMETh ONEPUPOBATH MOHATHSIMH: TOUYKa, MpsiMasi, MJIOCKOCTH,
MIPOCTPAHCTBO, ABYTPAHHBIN YIOJI, CKPEIIMBAIOIINECS IPIMBIE,
NapajuIeIbHOCTh U MEPIIEHIUKYIIIPHOCTD MPSAMBIX U IIJIOCKOCTEH,
YIoJ MEXIY NPSAMBIMH, YTOJI MEKY IPSIMOM U IIIOCKOCTBIO, YTOJ
MEXJy IUIOCKOCTSIMM, PAacCTOSHUE OT TOYKHU JO IIJIOCKOCTH,
PacCcTOsIHUE MEXKIY MPSMBIMH, PACCTOSIHUE MEKY INIOCKOCTIMU;

YMEHHE HCTIONIb30BaTh MPU PELUICHUH 33/1a4 U3y4YEeHHbIE (PaKThl U
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TCOPCMbI INTAHUMETPUH; YMCHUC OLICHUBATHL PA3MEPLI 00BEKTOB
OKPY’KaIoLIero MUpa;

- YMEThb OINEpPUpPOBATh MOHATHSAMHU: MHOTOTPAaHHUK, CEUYCHHE
MHOTOTpaHHHKA, Ky0, Mapajulelienunesa, npu3Ma, MUPaMHIA,
¢burypa 1 noBepxXHOCTh BpallleHUs, HIMIUHAP, KOHYC, 11ap, cdepa,
cedeHus: (GUryphl BpalICHUs, TUIOCKOCTh, Kacaromascs chepsl,
HWIMHJpPA, KOHYCA, TUIOMIA/lb TOBEPXHOCTU MUPAMUIBI, IPU3MBI,
KOHyca, IIWIMHApa, IUomanas chepel, o00BeM  KyoOa,
MPSIMOYTOJIBHOTO  TapaJUIeNieluIie/la, MUPAMHJIBI,  TPU3MBI,
WINHJIPpa, KOHYyCa, Iapa; YMEHHUE N300pakaTh MHOTOTPAaHHHUKH
U TIOBEPXHOCTH BpAIIEHUS, UX CEUEHHUS OT PYKH, C TTOMOIIBIO
YCPTCIKHBIX HHCTPYMCHTOB M JJICKTPOHHBIX CPCACTB; YMCHUC
pacmo3HaBaTb  CHUMMETPUIO B IIPOCTPAHCTBE;  yMEHHE
pacro3HaBaTh MPaBUIbHBIE MHOTOTPAHHUKHY;

YMETh ONEPUPOBATH MOHATHUSAMHU: ABMWKCHHE B MPOCTPAHCTBE,
oTI00HBIE PUTYPHI B TIPOCTPAHCTBE; UCTIOIH30BaTh OTHOIICHUE
TJIOMIAJICH TMOBEPXHOCTEH M 00BEMOB MOAOOHBIX (GUTYp TMpHU
pCILICHUH 33]1aY;

- YMETh BBIYHCIISTh T€OMETPHUECKUE BEIMYUHBI (IJIMHA, YTOJ,
wiomanb, o00beM, IUIOMAAh MMOBEPXHOCTH), HCIOIB3YS

U3y4YeHHBIE (OPMYIIBI U METOIBI;




- YMEThb OIEpHUPOBATh IOHATHUAMM: IPSIMOYTOJIbHASL CUCTEMA
KOOpAMHAT, KOOPAUHATHI TOYKHU, BEKTOP, KOOPAUHATHI BEKTOPA,
CKAJIIPHOE IIPOU3BEIACHUE, YIOJ MEXIYy BEKTOpaMH, CyMMa
BEKTOpPOB, IIPOMU3BEJCHUE BEKTOpAa HA 4YHUCJIO; HAaxXOIUTh C
MOMOIUIbIO U3YUYEHHBIX (DOPMYJT KOOPIUHATHI CEPEIUHBI OTPE3Ka,
paccTosIHUE MEXKIY JBYMs TOUKaMU;

-yMeTb BbIOMPATh MOAXOIAIIUN U3yUYSHHbIH METO ISl peLeHUS
3a/1a4H, pacro3HaBaTh MaTeMaTH4ECKUe (baxTsI u
MaTeMaTHYeCKUe MOJEIN B TMPUPOJHBIX M OOIIECTBEHHBIX
ABJICHUSX, B HCKYCCTBE;, YyMECHHE

IPUBOIUTH TPUMEPHI

MaT€MaTHYECKUX  OTKPBITUH  POCCHHCKOM U MHUPOBOHU

MaTE€MaTHYECKOW HAyKH

OK 02. OcyuiecTBiATh
MIOUCK, aHAJIN3 U
UHTEPIIPETALINIO
nH(popMannu, HeoOXOAUMOMN
JUIs BBITIOJIHEHMSI 3a]1a4
npogeccuoHaIbHON

ACATCIIbHOCTH

B o01acTH IEHHOCTH HAYYHOTI'O MO3HAHMS
-c()OpMHUPOBAHHOCTH MHPOBO33pPEHHS,
COOTBETCTBYIOLLETO COBPEMEHHOMY YPOBHIO DPa3BUTHUSA
HayKl ¥ OOIIECCTBEHHOM TMPAKTUKH, OCHOBAHHOTO Ha
JUAJIore KyJbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO
MECTa B MOJIMKYJIBTYPHOM MHPE;

- COBEpIUCHCTBOBAaHHME SA3BIKOBOM W  UYHUTATEIIbCKOU
KYJIbTYPbI KaK CPEICTBA B3aUMOJICUCTBUS MEXKIY JTHOIbMU

1 IIO3HAHUA MHUPaA,

- yMeTh OINEpUpPOBaTh MOHITHUSIMM: palMOHANbHAS (QYHKIUS,

IOoKa3aTcCJIbHas1 CTCIICHHAsA (by'HKI_II/IH,

bynxums,
jgorapupmuueckas (QyHKIHs, TPUTOHOMETPHUECKUE (YHKIINH,
oOpatHble (DYHKIMH;, YMEHHE CTPOUTh TpadUKd H3yYEHHBIX
(GyHKIHA, UCTIONB30BaTh TPaQUKH NPH U3YYECHUU TMPOIIECCOB U
3aBHCHUMOCTEH, MpH pelIeHHH 3a1ad M3 JAPYTuX Y4eOHBIX
NPEMETOB U 3a/1a4 U3 peaslbHON KHU3HH; BBIpaXaTh (hopMyIamMu
3aBUCUMOCTH Me)KI[y BCIIMYHMHaAMMU,

- YMCTH ONICPUPOBATE MOHATHUAMU: TOXKIACCTBO, TOKACCTBCHHOC

npeoOpa3oBaHue, ypaBHEHHE, HEPAaBEHCTBO, CUCTEMA YPaBHEHU I
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- OCO3HAaHHUC OEHHOCTH HaquOﬁ JCATCIIBHOCTH,

TOTOBHOCTb OCYIIECTBIIATH HPOEKTHYIO "
HCCIIEZIOBATENILCKYIO JIeATEIbHOCTh MHIUBUAYAIBHO U B
rpymre.
Osaanenne YHUBePCAJIbHBIMH Y4eOHBIMH
M03HABATEJILHBIMU J1eHCTBUAMU:

B) paboTta ¢ uapopmarueii:

- BIIQJECTh HABBIKAMU TMOJNyYeHHs HH(pOpMaum U3
HMCTOYHHKOB CaMOCTOSATEIIFHO

Pa3HBIX THUIIOB,

OCYIIECTBIATh TOWCK, AaHAIMW3, CHCTEMaTH3alUI0 |
MHTEpHpeTannio HHHOpMaIMK Pa3InYHbIX BUJOB U (HopM
NpeCTaBICHNUS;

- CO371aBaTh TEKCTHI B Pa3lUYHBIX (OpMATaX C y4ETOM
Ha3HAa4eHUS WHPOpPMAIMM ¥ LENEBOH  ayAuTOpHUH,
BbIOMpasi ONTUMalbHYI0 (opMy MpPEACTaBICHHUS U
BU3yaIIN3aIiH;
- OLICHUBATh JIOCTOBEPHOCTb, JETUTUMHOCTh
nH(pOpMaIny, ee COOTBETCTBHE NMPABOBBIM U MOPaJIBHO-
TUYECKUM HOpMaM;

UHPOPMALIMOHHBIX |

- HUCIIOJIB30BaTh CpcacTBa

KOMMYHHUKAIIUOHHBIX TEXHOIOTHI B PCICHUH

KOTHUTUBHBIX, KOMMYHUKATUBHBIX W OPraHU3allHOHHBIX

U HEPAaBEHCTB, PAaBHOCWIBHOCTb YpPABHEHWMN, HEPABEHCTB H

CUCTEM, palMOHAJIbHBIC, HWppalUMOHAIBHBIC, II0KA3aTCIIBHEIC,

CTEIICHHbIE, JorapupmMuyIecKue, TPUTOHOMETPHUYECKHUE
ypaBHEHHsI, HEPAaBEHCTBA U CHCTEMBI; YMETh pellaTh YPaBHEHUS,
HEPaBEHCTBA M CHCTEMBI C TIOMOIIBIO Pa3IMYHBIX IPHUEMOB;
peliaTth ypaBHEHHUS, HEPAaBEHCTBA U CUCTEMBI C IapaMeTpoOM;
OPUMEHSTh YPaBHEHUsI, HEPABEHCTBA, UX CUCTEMBI JUI PELICHUS
MaTEeMaTUUECKUX 3a/1ad U 33/1a4 U3 pa3IMYHbIX 00JacTeil HayKu
Y peaJbHOM KU3HU;

- yMeThb CBOOOJHO OINEpPHPOBaTh MOHATUSAMH: JIBHIKEHUE,
napajyieNIbHbld  TIEPEeHOC, CHUMMETpPHUsl Ha IUIOCKOCTM U B
MIPOCTPAHCTBE, TTOBOPOT, MpeoOpazoBaHue MOA0OHUs, MOI00HbBIE
burypsl; yMeTh pacrio3HaBaTh paBHbIE U MOJ00HBIE (DUTYPHI, B
TOM 4YHCJI€ B TPHUPOJE, HCKYCCTBE,

aApXUTEKType; YMETh

UCIIOJIb30BAaTh ~ I€OMETPUYECKHE  OTHOILIEHUS,  HaxOJIuTh
reOMETPUUYECKHE BEIMUUHBI (JUTHMHA, YTOJI, IUIoLIalb, 00bEeM) pU
pELICHUH 3334 U3 APYTHX y4eOHBIX IPEIMETOB U U3 peabHON

JKU3HU,




3a/1a4 ¢ coOJr0IeHueM TpeOOBaHUI APrOHOMUKH, TEXHUKU

0€30MMacHOCTH, TUTHEHBI, pecypcocOepekeHus, MPaBOBbIX

U OTUYECKUX  HOPM, HOpM  HUHGPOPMALMOHHON
0e30I1acHOCTH;

- BJIAJICTh HABBIKAMH PACIIO3HABAHUS W  3aIUTHI
uH(dopmaIuu, nH(pOpMaAITMOHHOM 0e301acHOCTH
JUYHOCTH.

OK 04. PaboraTs B
KOJUICKTHBE W KOMaH/Ie,

3¢ pexTUBHO
B3aMMO/ICHCTBOBATH C
KOJUIETaMH, PYKOBOJICTBOM,

KIIMEHTaMHN

- TOTOBHOCTh K CaMOpPa3BUTHIO, CaAMOCTOSATEIBHOCTH U
CaMOOIIPEIEICHHIO;

-OBJIaJICHUE  HaBBIKAMU  y4eOHO-HCCIIe10BaTEIbCKOH,
MIPOEKTHON M COLMATIBbHOM JIEeSTETbHOCTH.

OBiaieHne YHHBEPCAJbHBIMH KOMMYHUKATHBHBIMH
AeHCTBUSAMMU:

0) COBMECTHasl e TEIbHOCTD:

- IOHUMATh 1 UCII0JIb30BaTh IPEUMYIIIECTBa KOMAaHAHOM U
WH/IMBUIYaTbHOH paboTHI;

- [pUHUMATh LEIM  COBMECTHOW  JEATENbHOCTH,
OpPraHU30BBIBaTh U KOOPAMHUPOBATh JEHCTBHS IO €€
JOCTHKEHMIO: COCTABIIATH IIaH JEHCTBUM, pACIIPEEIsaTh
YY4E€TOM MHEHUH Yy4YaCTHHUKOB

poiu ¢ o0cyXJ1aTh

pe3ynbTaThl COBMECTHOU pabOTHI;

- yMeThb OIEpUpOBaTh MOHATUSAMU: CIy4YalHbI ONBIT U
cily4aifHoe coObITHE, BEPOSITHOCTD CIIy4YailHOr0 COOBITUS; YMETh
BBIUUCIIATh BEPOSITHOCTh C HCHOJIBb30BAHHWEM TIpaduyecKux
METOJIOB; TPUMEHATH (OPMYJIBl CIOXKEHHS U YMHOXKECHHUS
BEPOSITHOCTEHW, KOMOWHATOpHBIE (aKTBl M (QOPMYJBI TpU
pEIIeHNH 3a]a4; OLEHUBATh BEPOSTHOCTU PEaIbHBIX COOBITHIA;
3HAKOMCTBO CO CIIy4allHbIMU BEJIMYMHAMH; YMEHUE MPUBOAUTH
IpUMEPBI IPOSIBICHUS 3aKOHA OOJBIIUX YUCEN B MPUPOAHBIX U
OOIIECTBCHHEIX SIBJICHUSIX;

- YMeTh CBOOOJIHO ONEPUPOBATh MOHATUSAMU: CTENEHD C LIEIBIM
CTENEHb C

IMMoKasarejieM, KOPCHb HaTypaHLHOﬁ CTCIICHHU,

pallMOHAJIBHBIM TIOKa3aTCJICM, CTCIICHb C ﬂeﬁCTBHTeHBHLIM

(BEIIECTBEHHBIM) IOKa3aTejeM, JIoTapupM dHcla, CHUHYC,

KOCHHYC U TaAHT'CHC ITPOU3BOJIBHOI'O YHCJIA,
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- KOOPAWHHPOBATH U BBINOJJHATH pa60Ty B YCIIOBHAX

peajbHOTO, BHUPTyaIBHOTO M KOMOWHHPOBAaHHOTO
B3aUMOACHCTBUS;

- OCYIIECTBJIATh MO3UTHUBHOE CTPATErMUECKOE MOBE/ICHUE
B Pa3IMYHBIX CHUTYallUsX, MPOSIBIATH TBOPYECTBO H
BOOOpakeHue, ObITh MHUIIMATUBHBIM.

OBjiaieHHe  YHMBEPCAJBHBIMM  PeryJATHBHBIMH
JeCTBUSAMM:

T') MPUHATHE Ce0s U JPYTUX JIOJICH:

- NIPUHUMATh MOTHUBBI U apTyMEHTBHI JAPYTUX JIIOJACH Mpu
aHaJIN3€e PEe3ybTaTOB JIEITEILHOCTH;

- MpU3HABaTh CBOE MPABO U MPaBO APYrUX JtOJEed Ha
OIINOKU;

- pa3BHBaTh CIOCOOHOCTh IOHUMAThb MHpP C TO3UIIUH

JPYroro 4ejoBeKa.

- yMeTh CBOOOJHO ONEpUPOBATH MOHATHIMU: TpaduK QyHKINH,

obpatHas  (QyHKIHS, byHKIMA, JIUHEHHAs

KOMITO3HIIUS
byHKuMs, KBaapaTuyHass (QYyHKIUS, CTeNeHHas (QYHKUUSA C
HEeNbIM  TI0Ka3aTeleM, TPUTOHOMETPHUYECKHe  (DYHKIHH,
oOpaTHbIe TpUTOHOMETpUYEeCKHe (YHKIMH, MOKa3aTelabHas U
norapupmuueckass  QyHKIUHA, YMETh CTPOUTh rpaduKu
(byHKUMH, BBITOJIHATH IpeoOpa3oBaHus rpauKoB (QyHKIMIH;

- YMETh HCIIOJIb30BaTh Tpauku (QYHKIUH I H3YYEeHUS
MPOIIECCOB M 3aBHCHMOCTEH TpPH pEIICHUH 3aqad W3 APYTHX
y4eOHBIX TIPEIMETOB M W3 pEaTbHOW JKM3HM; BBIPaXKaThb
dbopMyrIaMu 3aBUCUMOCTH MEX/y BeTHUYMHAMM;

- CBOOOJHO ONEpUPOBATh MOHATHSIMH: UYETHOCTh (YHKIIHH,
NEPUOMIHOCTh  (QYHKIMHM,  OTPaHWYCHHOCTh  (DYHKIIHH,
MOHOTOHHOCTH (PYHKIIMH, 3KCTpeMyM (yHKIUH, HAaHOOJIbIIEe U
HalMEHbIIee 3HauYeHUs (YHKIUM Ha MPOMEXYTKE, YMETb
MPOBOJUTH HCCIIE0OBaHNE (DYHKITNH;

- YMETh HCIIOJIb30BaTh CBOICTBA M Tpadukn QYHKIMHA IS
pELICHUS] ypaBHEHHWI, HEPaBEHCTB M 3aJad C IapaMeTpaMu;
M300pakaTh HA KOOPAWHATHOW TNIOCKOCTH MHOYKECTBA PEILICHUI

YPaBHEHUMN, HEPABEHCTB U UX CUCTEM

OK 05. OcyiiecTBasiTh

YCTHYIO U TUCbMEHHYIO

B 00J1acTH YCcTEeTHYECKOI0 BOCIIUTAHUSA

- YMETb OIEpHUpPOBaTh MOHATHIMH: CpelHee aphupMeTHUECKoe,

MECAHaHa, HauOoJNbIIIEE U HaWMEHbIIIEE 3HA4YCHHUA, pa3Max,
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KOMMYHUKAIHIO Ha
rOCyapCTBEHHOM SI3bIKE
Poccuiickoit denepanuu ¢
y4eTOM 0COOEHHOCTEN
COLIMAJILHOTO U KYJIBTYPHOI'O

KOHTCKCTa

- ACTETUYECKOE OTHOIICHUE K MUPY, BKIIOYAsl ICTETUKY
ObITa, HAYYHOTO W TEXHHUYECKOTO TBOPYECTBA, CIIOPTA,
TpyJa 1 OOIECTBEHHBIX OTHOILIICHUIA;

- CIIOCOOHOCTh  BOCTIPUHUMATH  pPa3UYHBIC  BUIBI
WCKYCCTBa, TPAAWIIMH W TBOPYECTBO CBOETO U APYTHX
HapoJOB, OIIYIIaTh 3MOIMOHAJIBLHOE  BO3JCHUCTBUE
HCKYCCTBa;

- yOeXJEHHOCTh B 3HAYUMOCTH [UISl JIMYHOCTH U
o0IecTBa OTEUECTBEHHOTO W MHPOBOTO HCKYCCTBA,
STHUYECKUX KYJIbTYPHBIX TpaJulMii ¥ HAPOIHOIO
TBOPYECTBA;

- TOTOBHOCTh K CaMOBBIPDQKEHHIO B pPa3HBIX BHJIAX
HCKYCCTBa, CTPEMJICHHE TIPOSBIISTh Kaue€CTBAa TBOPUECKOU
JIMIHOCTH.

OBJjajieHHe YHUBEPCAJIbHBIMA KOMMYHUKATHUBHBIMU
JelCTBUSAMM:

a) oOIeHue:

- OCYIIECTBJIATh KOMMYHHKAIIUU BO BCEX cepax >KU3HH;
- pacmo3HaBaTh HeBepOaJbHBIE CpEACTBAa OOIICHHUS,
MOHUMATh 3HAUYEHHUE COIMAIbHBIX 3HAKOB, PACIIO3HABATH
MPEANOCHUIKA KOH(IMKTHBIX CHUTYallUd ¥ CMSTYaTh

KOH()JIMKTHI,

AUCHICPCHA, CTaHAAPTHOC OTKJIIOHCHUC YHCIIOBOI'O Ha60pa;

yMEHHE  U3BIEKaTh,  HWHTEPIPETHPOBaTH  MHGOPMAIIUIO,
NpEJCTaBICHHYI0 B Ta0nMLax, Ha JuarpaMmax, rpadukax,
OTpaXKalolllyl0 CBOWCTBAa pealbHBIX IPOLECCOB M SIBICHUI;
IPEJICTaBIATh UHPOPMALIMIO C TIOMOIIBIO TaOJIUI U JUarpamm;
UCCIEA0BaTh CTAaTUCTUYECKHWE JIaHHbIE, B TOM YHCIE C
OpUMEHEHHEM IpapUUeCcKUX METOI0B U AJIEKTPOHHBIX CPECTB;

- YMETh ONEPUPOBATH MOHATUSIMM: TOUYKa, IpsiMasi, MJIOCKOCTb,
IIPOCTPAHCTBO, JIBYI'PAHHBIA yTOJI, CKPEIIMBAIOIINECS MPSIMBIE,
MapajuIeIbHOCTh U MEPIIEHIUKYJIIIPHOCTD MPSMBIX U IIJIOCKOCTEH,
YTOJI MEKY IPSMBIMH, YTOJI MEXTY IPSIMOM U IIOCKOCTBIO, YTOJI
MEXJy IUIOCKOCTSIMHM, PacCTOSHUE OT TOYKHU JO IIJIOCKOCTH,
paccTosiHuEe MEX 1y MPSIMBIMU, PACCTOSIHUE MEXAY MJIOCKOCTAMU;
- YMETh UCTOJIb30BaTh MPHU PEIICHUH 3314 U3yUeHHbIE (HaKThI U
TEOpeMbI IUTAHUMETPUH; YMEHUE OLIEHUBATh Pa3Mepbl OObEKTOB

OKPYIKAoIIEero Mupa
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- Pa3BEPHYTO U JIOTUYHO H3JIaraTb CBOIO TOYKY 3PCHHA C

HCIIOJIB30BAHUEM SA3BIKOBEIX CPEACTB.

OK 06. IIposBnsaTh
IpaXkIaHCKO-
MaTPUOTUIECKYIO TIO3HIIHIO,
JIEMOHCTPUPOBATH
OCO3HAHHOE ITOBEJICHHE Ha
OCHOBE TPaTUIIMOHHBIX
00IIIeYeI0BEUECKUX
LEHHOCTEH, TPHUMEHSTh
CTaHJapThI
AHTUKOPPYMIIHOHHOTO

MOBEJIEHUS

- 0CO3HaHME O0YYArOIIMMUCS POCCUICKON IPpaXkKAaHCKOM
HACHTUYHOCTH;

- LEJICHANPABJICHHOE PA3BUTHUE BHYTPEHHEW MO3UIUU
JIMYHOCTH HA OCHOBE IyXOBHO-HPABCTBEHHBIX [IEHHOCTEH
HaponoB Poccuiickoii dPenepauuu, HCTOPUYECKUX U
HAIIMOHATBHO-KYJIBTYPHBIX TPATUINK, (OPMUPOBAHHE
CHCTEMBbI 3HAYMMBbIX [[EHHOCTHO-CMBICIOBBIX YCTAaHOBOK,
AHTUKOPPYMIIMOHHOTO MHUPOBO33PEHUS, MPABOCO3HAHUS,
9KOJIOTHYECKOH KYJIbTYphI, CIIOCOOHOCTH CTaBUTh LIETH U
CTPOUTH KU3HEHHBIC [IJIAHBI.

B yacTu rpaxaaHCcKoOro BOCIUTAHMS:

- OCO3HAHHME CBOUX KOHCTUTYIHOHHBIX TIpaB H
00s13aHHOCTEH, yBaKEHHE 3aKOHA U TIPABOMOPSIKA;

- MIPUHSTHE

TPAaAUIUOHHBIX HanmlMOHAJIbHBIX,

00I11eYeIOBEYSCKUX TYMaHUCTHYECKUX H
JEMOKPAaTUYECKUX [IEHHOCTEH;

- TOTOBHOCTh IPOTHUBOCTOSITH UACOJOTUU SKCTPEMHU3MA,
HAI[MOHANIN3Ma, KCEHOPOoOWH, JUCKPUMHHAIUU  TI0
COIMATBHBIM, PEJIUTHO3HBIM, PACOBBIM, HAIMOHAIBHBIM

IIPpU3HAKaAM;

- YMETb pelaTh TEKCTOBBIC 33Ja4l PAa3HbIX THIIOB (B TOM YHCIIE
Ha IPOLEHTHI, J0JIM U YaCTH, Ha IBUKEHUE, padOTy, CTOUMOCTh
TOBapoOB M YCIYT, HAJOTH, 3aJauyd M3 00JacTH YIpaBJICHUS
JUYHBIMHU U CEMEHHBIMU (DUHAHCAMU); COCTABIISTh BhIPAXKECHMUS,
YPaBHEHHUs, HEPABEHCTBA M UX CUCTEMBI 110 YCJIOBHIO 33Ja4H,
UCCIIEIOBaTh ~ IIOJyYEHHOE  pEelIeHHWe U OLIEHUBaTh
MPaBI0NO0I00HOCTH PE3YJIbTATOB;

- YMEThb ONEpPUPOBATH MOHATUSMHU: ONPEIEICHUE, aKCUOMa,
TEOpeMa, CIEACTBHE, CBOWMCTBO, IPU3HAK, J0Ka3aTEJIbCTBO,
paBHOCWIIbHBIE  (DOPMYJIMPOBKH; yMeThb  (OPMYJIHPOBATH
oOpaTHOE€ U TPOTHUBOIOJIOKHOE YTBEPXKACHHUE, TPUBOJIUTH
IpUMEpPbl U KOHTPIPUMEPHI,

HUCIIOJIB30BAaTh MCTOJ

MaTeMaTH4eCKOI HWHIOYKIIUH, ONpoOBOAUTL  JOKA3aTCJIbHBIC

PaCCyXKACHHUA NpHU PCHICHUH 3aaa4d, OUCHHUBATL JIOTHYCCKYIO

MIPABUJIBHOCTh PacCy KICHMIA;

- yMETh CBOOOIHO OTIepUPOBATH HOHSATHSAMHU:
MOCJIEeI0BATEIbHOCTbD, apupMeTHIecKas nporpeccus,
reoMeTpuYecKass Iporpeccusi, OSCKOHEYHO  yObIBaroIIas
reoMeTpuiecKas HPOTPECCHS; yMETh 3a/1aBaTh
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- TOTOBHOCTb BECTHM COBMECTHYI JEATEIBHOCTh B
UHTEepecax TpakJIaHCKOro OOIecTBa, ydyacTBOBaTh B
CaMOYyIpaBIIEHUH B 00111€00pa30BaTEIbHON OpraHnu3aluu
U JE€TCKO-IOHOUIECKUX OpraHU3alMsiX;

- yYyMEHHE B3aUMOJEWUCTBOBaTH C  COLMAJIbHBIMHU
UHCTUTYTaMH B COOTBETCTBHM C HUX QYHKIUSMU H
HAa3HAYCHUEM;

- TOTOBHOCTb K TyMaHHUTapHOM U BOJIOHTEPCKOHN
JESATEIBbHOCTH;

NaTPUOTUYECKOTO BOCIIUTAHUS:

- chOPMHUPOBAHHOCTh  POCCHUHCKON  Tpa)JaaHCKON
WJECHTUYHOCTH, NATPUOTU3MA, YBAXKEHUS K CBOEMY
HapoOay, YyBCTBAa OTBETCTBEHHOCTH Tmepen PoauHOi,
ropJIOCTH 3a CBOM KpaH, cBOO PoauHy, CBOH f3BIK U
KYJIbTYpPY, IIPOIIOE U HACTOSAIIEE MHOTOHAIMOHAIBHOIO
Hapona Poccuu;

- IEHHOCTHOE€ OTHOUIEHWE K TOCYJapCTBEHHBIM
CUMBOJIaM, UCTOPUYECKOMY U TMPUPOJHOMY HACIEIUIO,
NaMATHHUKAM, TpaaULUAM HapoJi0B Poccun,
nocTwkeHusM Poccum B Hayke, HCKyCCTBE, CIIOPTE,

TEXHOJIOTHUSIX U TPYJE;

[IOCJIEA0BATEIBHOCTH, B TOM YMCIIE C IIOMOIIBI PEKYPPEHTHBIX
(opmyur;

- YMCTb BLI6I/IpaTI> HOI[XO,[[}II_I_II/Iﬁ MeTOoA JIsA pCHICHUA 3ada4vu,
IIOHUMAaHHUEC 3HAYNUMOCTU MATCEMATHUKHU B I/I3y‘-I€HI/II/I HpHpOIIHbIX nu
06IH€CTB€HHBIX HpOIIeCCOB )51 SIBJICHHfl; yMeTI) paCHO3HaBaTI)
IMPOSABJICHUE 3aKOHOB MAaTEMaTHKKM B HCKYCCTBE, YMCETH
MNPUBOAUTE NMPUMEPHLI MATCMATUYCCKUX OTKpLITI/Iﬁ pOCCHﬁCKOﬁ

Y MUPOBOM MAaTeMaTU4ECKON HAyKH
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- HI[CﬁH&?[ Y6€)KI[€HHOCTI>, TOTOBHOCTb K CIIYKCHHIO U
3amute OTeyecTBa, OTBETCTBEHHOCT 3a €r0 CyAbOY;
OCBOCHHbIE 00YUaIOIIMMUCS MEXKIPEAMETHBIC IOHATHUS U
yHUBEpCaJbHble Y4YeOHbIE JEHCTBUS (PETyJIATUBHBIE,
II03HAaBaTCJIbHBIC, KOMMYHI/IKaTI/IBHI)Ie);

- CIIOCOOHOCTh MX WCIOJIb30BaHMS B MO3HABATEIbHOW U
COLMAJILHON MPAKTHKE, TOTOBHOCTh K CAMOCTOSTEIIbHOMY
TUTAHUPOBAHHIO u OCYIIECTBIICHHIO yueOHoM
NeSATeTLHOCTH, OPTaHU3alUd YIYEOHOTO COTPYIHUYECTBA
C TEeJaroruyecKMMU pPaOOTHHKAaMU M CBEPCTHUKAMH, K
YYacTHIO B OCTPOCHUHU WH/IUBUYaTbHOM
00pa30BaTeNbHON TPAaEKTOPUH;

- OBJIQJICHHE HAaBBIKAMHU Y4E€OHO-NCCIIEI0BATEIHCKOMH,

HpO@KTHOﬁ n COI_[I/IaJ'IBHOI‘/‘I ACATCIIbHOCTH

OK 07. CopnelicTBoBaTh
COXPaHEHUIO OKpYyXKarolmen
Cpeibl, pecypcocOepekeHulo,
3¢ eKTUBHO AeCTBOBATH B

I-Ipe3BI:nI‘-Ia.I\/JIHLIX CUTyalusax

- HE TpUHUMATh JCHCTBUS, MPUHOCAILIUE Bpe.
OKpYKarollel cpere;

- yMETh MIPOTHO3UPOBATH HeOIaronpusITHbIE
JKOJIOTHUECKHE  TOCHEACTBHS  MPEANPUHUMAEMBIX

JEUCTBUM, IPEAOTBPALLATD UX;
- pacIIMpUTh ONBIT JEATEIBHOCTH JKOJIOTMYECKON

HAIpaBJICHHOCTH;

- YMeTh OIEpHUPOBaTh MOHATUAMH: (YHKLHUS, HENpepbIBHAS

MepBOOOpa3Hasi, OINpeACIICHHBIN

GyHKIHSA, TPOU3BOJIHAS,
MHTETpajl; yMETh HAXOIUTh IPOWU3BOJIHBIC 3JIEMEHTAPHBIX
(bYHKIMIA, UCTIONB3Ys CIIPABOYHBIC MAaTEPHAJIbl; HCCIIEI0BATh B
MPOCTEHUIINX CiTydasX (PyHKIUM HA MOHOTOHHOCTBH, HAXOJIUTh
HauOoNbIINE ¥ HAWUMEHBIINE 3HAYCHUS (QYHKUUH; CTPOUTH
MHOTOWIEHOB C  HCIOJIb30BaHUEM

rpaduku amnmapara

MAaTEMaTUYCCKOTO aHAJIM3a;, MNPHUMCHATH HIPOU3BOJHYHO IIPpU
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- pa3paOaThIBaTh IUIAaH pEIIEHUs NPOOJIEMBI C YYETOM
aHaJIM3a UMEIOLIMXCSl MaTepUAIIbHBIX U HEMaTepUaJIbHBIX
pecypcos;

- OCYILECTBJIATh LIEJICHANPABICHHBIM IIOUCK IEpeHOCa
CPEICTB U CHOCOOOB JEHUCTBUS B NPOQPECCHOHAIBHYIO
cpeay;

- YMETb IEPEHOCHUTh 3HaHWS B II03HABATEIBHYIO U
IMPAKTUYCCKYIO obactu KUBHECACATCIIBHOCTH,

- npemiiaraTb HOBBIC ITPOCKTHI, OLCHUBATL HWIACU C
NO3ULIMM HOBM3HBI, OPUTMHAIBHOCTH, NPAKTHYECKON
3HAYUMOCTH;
- JaBaThb OLICHKY HOBBIM CUTyalusMm, BHOCUTbH
KOPPEKTHUBBI B ACATCIIBHOCTb, OLICHUBATH COOTBETCTBUC

PE3YyJIbTAaTOB LCIISIM

pelieHNH  3aja4  Ha  JABIDKEHHE;, peIlaTh  MPaKTHKO-
OPMEHTHPOBAHHBIE 33aJadyd Ha HAWOOJBIINE M HAUMEHBIIHUE
3HA4YeHHUs1, Ha HAXOXKJCHUE Iy TH, CKOPOCTU U YCKOPEHHUS;

- YMETh OIEPUPOBATH NOHATHAMHU: JIBKEHHUE B MIPOCTPAHCTBE,
1o/100HBIE (PUTYPBHI B IPOCTPAHCTBE; UCTIOIH30BATH OTHOIIICHUE
IUTOIIA/ICH MMOBEPXHOCTEH M 00OBEMOB MOJOOHBIX (GUTYp TIPH
pelleHNH 3a]a4;

- YMETh BBIUUCIIATH TEOMETPUIECKHE BETUYMHBI (JUIMHA, YTOJ,
o0beM, IUIOUaAb MOBEPXHOCTH),

mIomaab, HCIIOJIB3YyA

W3Yy4YEeHHbIE (POPMYJIIBI U METOIBI
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2. CTPYKTYPA U COJAEP/)KAHUE OBIIIEOBPA30OBATEJIBHOI'O YYEBHOI'O

IHPEAMETA

2.1. O0beM npeamera U BUAbI y4eOHOH padoThI

Oo0bem B
Bua yueOHoii padboThl
yacax
O0beM 00pa3oBaTeIbHOM MPOrpaMMBbI NpeIMeTa 152
B T.4.
OcHoOBHOe coep:kaHue 78
BT. U..
TeopeTHYecKoe 00ydeHne -
IIPAKTUYECKUE 3aHITHS 78
CamocrosiTesibHas padoTa 56
IIpomeskyTOUHAS aTTeCTALMS .
Konrponsnas pabora — 1 cemectp 18

DK3aMeH — 2 ceMecTp
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2.2. TemaTn4eckuii JIAH U COJleP:KaHMe NIpeAMeTa

Conep:kanue yuyeOHOro Mmarepuasa (0CHOBHOe M MPodeccuoHAIbHO- ®opMupywIime
HaumenoBaHue pa3jie/ioB Oo0Bem
OPHEHTHPOBAHHOE), J1A00PATOPHbIE  MPAKTHYECCKHE 3AHATHS, IPHKJIAJHOM KOMIIeTCHIIUH
U TeM 4acos
MOAYJIb (IIPH HAJITUYMH)
1 2 3 4
OcHoBHOE conep:kaHue

Pa3nea 1. IloBTopenne Kypca MaTeMaTHKH OCHOBHOM IIKOJIbI 9

Tema 1.1 [MpakTnyeckune 3aHATHSA OK 01.

Hens u 3amauM | Llenp u 3aga4un MaTEMAaTUKU [P OCBOEHUH CIIELIUATIBHOCTH. 2 OK 02.

MaTEMAaTUKU IIPY OCBOCHMHU | ba3oBble 3HaHUS M YMEHHS 110 MaTeMaTHKe B MPO(ECCHOHANBHON U B MOBCEIHEBHON OK 04.

cnenuaigbHOCTH. YMcna W | nesarelbHOCTH. OK 05.

BBIYUCIICHUS JlelicTBUS HaJ MOJIOKUTEIBHBIMU U OTPULIATENILHBIMU YUCIIAMH, C OOBIKHOBEHHBIMU U 2 OK 06.

JNeCATUYHBIMH  JpoOsimu. [leiicTBus co creneHsMH, (GOPMYJbl COKPALIEHHOTO
YMHOKEHHUS.

Tema 1.2 IIpakTH4eckune 3aHATHA OK 01.

[TpouentHele BeIuMCIEnHs. | [IpocThle TPOLEHTHI, pa3Hble CHOCOOBI WX BBIYMCIEHHS. JIMHEHHbBIE, KBaJIpaTHEIE, 1 OK 02.

YpaBHeHMs U HEPABEHCTBA | IPOOHO-TUHEIHBIC YpaBHEHUS M HEPABEHCTBA. OK 04.

Ilpogpeccuonanvno-opuenmupogannoe codepicanue OK 05.
OK 06.

Tema 1.3. IIpakTHyeckne 3aHATHA OK 01.

IIponentneie BeruMciaeHus | [IpocTele W CIIOXKHBIE TPOUEHTH. [IpOleHTHBIE BBIUMCIEHUS B MPO(ECCHOHAIBHBIX 2 OK 02.

B MpoeCCHOHANBHBIX | 3a/1a4ax. OK 04.

3a1a4ax Beruucnenus u npeoOpa3oBanus. Y paBHEHUs U HEPABEHCTBA. [ eoMeTpus Ha INIOCKOCTH. 2 OK 05.
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KonTpoasnas padora 8 OK 06.
Paznen 2 Ilpsimble U JIOCKOCTH B NPpOcTPaHcTBe. KOOPAUHATHI M BEKTOPHI B IPOCTPAHCTBE 11
Tema 2.1. IIpakTH4eckune 3aHATHA OK 01.
OcHoBHbIE noustus | [Ipeqmer crepeomerpun. OCHOBHBIE TOHATHA (TOYKA, IpsiMasi, IIJIOCKOCTD, 2 OK 04.
CTEpEOMETPUH. npocTpancTBo). OCHOBHbBIE aKCHOMBI cTepeoMeTpun. [lepecekaroiuecs, napaaieibHble OK 07.
PacrnionokeHue NpsAMBIX M | 1 CKPEUIMBAIOIIMECS MpsMbIE. YTOJI MEKAY HpSIMBIMH B  NPOCTPAHCTBE.
IUIOCKOCTEMN [TeprienauKynApHOCTH NPSAMBIX. OCHOBHBIE POCTPAHCTBEHHBIE (PUTYPHI.
Tema 2.2. [MpakTnyeckmne 3aHATHSA OK 01.
[apamnensHocTh npsmblX, | [lapamiensHslie npsaMas U miaockocts. Onpenenenue. [Ipusnak. CBoiicTBa. 2 OK 04.
npsMoi M 1IockocTH, | [Tapannensusie miockoctu. Onpenenenue. [pusnak. CoiicTaa. OK 07.
IJIOCKOCTEMN Terpasap u ero osaemenrtsl. [lapamnenenunen u ero aneMmeHthl. CBolcTBa

MIPOTUBOMOJIOKHBIX TpaHel U AuaroHaneil mapamuienenunena. [loctpoenre oCHOBHBIX

CEYCHUM.
Tema 2.3. [MpakTnyeckune 3aHATHA OK 01.
[lepnieHAMKYISAPHOCTH [lepnenaukynspubie npsiMble. [lapamienbHbie mnpsMble, MNEPHNEHAUKYJIIPHbIE K 1 OK 04.
NPSIMBIX, IPSIMON U 110cKOoCTH. [IpH3HaK nepneHIuKyIIpHOCTH NPSIMOU U TUIOCKOCTH. OK 07.
IUIOCKOCTH, IJIOCKOCTEHN
Tema 2.4. IIpakTHYeckune 3aHATHA OK 01.
[lepnienaukymsip u | [lepnennukynsip W HakjJOHHas. TeopeMa O Tpex NEPHEHIUKYIsIpax. YTOJI MEKIY 2 OK 04.
HakJIoHHad. Teopema O | mpsSMO¥i U TNIOCKOCTBIO. OK 07.

TpeX MEepIEeHIUKYIIpax

Yrom Mexay IUIOCKOCTAMH. IlepneHaukymnspHble IIOCKOCTH. PaccrosHus B

MIPOCTPAHCTBE.
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Tema 2.5.

HpaKTuqecm/le 3aHATHHA

Koopaunatsl u BEKTOpPHI B | JlekapTOBBI KOOPAMHATHEI B MPOCTpaHCTBe. Bekropbl B mpoctpancTBe. CloXeHHE U OK 01.
IIPOCTPAHCTBE BBIUATAHUE BEKTOPOB. YMHOJKEHHE BeKTOpa Ha uucio. CkKansipHOE NpOU3BEACHHE OK 04.
BEKTOPOB. [IpocTeliune 3aqaum B KOOpAUHATAX. OK 07.
Ilpogpeccuonanvno-opuenmupogannoe codepicanue
Tema 2.6. [MpakTnyeckmne 3aHATHSA
IIpsmble ¥ maockocTH B | B3amMmHOE pacnojokKeHHWe MpsSMbIX B TMpocTpaHcTBe. llapannensHOCTh HpSAMOM | OK 01.
IIPAaKTUYECKUX 3a/1a4ax IUIOCKOCTH,  IApaJUICIBbHOCTh  IUIOCKOCTEH, MEPHEHIUKYJSIPHOCTh  IIOCKOCTEH. OK 04.
PacnionoxeHune npsiMbIX M INIOCKOCTEH B OKPY:KaroleM MUpe (IPUpOAE, apXUTEKTYpe, OK 07.
TeXHUKe). Perienne npakTHKO-OpUEeHTUPOBAHHBIX 3a/1ay.
Tema 2.7. IIpakTHYeckue 3aHATHA
Pemenne 3amay. Ilpsamelie u | Pacnonoxenne TpsSMBIX M IUIOCKOCTEH B TMpocTpaHCTBe. [leprneHauKyIsipHOCTh H
IUIOCKOCTH, KOOPJAWHATEI U | NapaJUIeIbHOCTh MPSIMBIX U IJIOCKOCTEH. JleKapTOBbI KOOPIMHATHI B IPOCTPAHCTBE.
BEKTOPBI B IPOCTPAaHCTBE | BekTopsl B npoctpaHcTBe. ClI0)KEHNUE U BBIUNTAaHUE BEKTOPOB. Y MHOKEHUE BEKTOPA Ha
yucio. KoopauHate! BekTopa.
KonTtpoibHas padora
Pa3nea 3. OcHoBbl TpUuronoMerpun. Tpuronomerpuyeckune GyHKIuu
Tema 3.1. [MpakTnyeckue 3aHATHA OK 01.
Tpuronomerpuueckue Pannannas mepa yrna. IIoBOpOT TOYKM BOKpYr Hawana koopauHar. OrmnpeneneHue OK 02.
(yHKIMM TpPOU3BOJBHOIO | CHHYCa, KOCHHYCa, TAHT€HCA W KOTAaHIeHCa. 3HAKUM CHUHYyCa, KOCHHYCa, TaHTeHCa U OK 04.
yria, yucia KOTaHI€HCa 10 YETBEPTSAM. 3aBUCUMOCTb MEKIY CHHYCOM, KOCHHYCOM, TAHT€HCOM H OK 05.
KOTaHT'€HCOM OJIHOTO U TOIO XK€ yIJa.
Tema 3.2. [MpakTnyeckmne 3aHATHSA OK 01.
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OcHoBHbIE Tpuronomerpuueckue TOXKJIECTBA. [Ipeo6paszoBanus MPOCTENIINX OK 02.
TPUTOHOMETPUYECKHE TPUTOHOMETPUUECKUX BblpaxkeHHi. CHHYC, KOCUHYC, TAHT€HC U KOTAHT'€HC YTIJIOB O U — OK 04.
TOXKIECTBA a. OK 05.
Tema 3.3. IIpakTHYeckue 3aHATHA OK 01.
Tpuronomerpuueckue OO6nacTh ompenenaeHus] U MHOKECTBO 3HAUEHUHW TPUTOHOMETPUYECKUX (PYHKIIMMA. OK 02.
¢GyHKIMH, MX cBoMcTBa U | YETHOCTH, HEYETHOCTD, MEPHOANYHOCTh TPUTOHOMETPHUECKUX (PyHKIHi. CBOHCTBA 1 OK 04.
rpaduku rpaduku QYHKIMH y = COS X, Yy = sin X, y = tg X, y = ctg x. CxaTue u pacTsKeHHe OK 05.

rpaMKOB TPUTOHOMETPUUYECKUX (DYHKIIUH.

[IpeoOpa3oBanue rpa)ukOB TPUTOHOMETPUUYECKUX (PYHKIIMH.
Tema 3.4. [MpakTnyeckmne 3aHATHSA OK 01.
OO6patHble OO6parHbie TpuroHoMeTpudeckre GyHKIMU. FIX CBOHCTBA U TpaduKH. OK 02.
TPUTOHOMETPUYECKUE OK 04.
byHKITUU OK 05.
Tema 3.5. IIpakTHYeckune 3aHATHS OK 01.
Tpuronomerpuueckue VYpaBHeHue cos X = a. YpaBHEHHUE sin X = a. YpaBHeHHe tg X = a, ctg X = a. Pemenue OK 02.
YPaBHEHUS U HEPABEHCTBA | TPUTOHOMETPHUUECKUX yYpaBHEHUH OCHOBHBIX THIIOB: MpocCTeuIne OK 04.

TPUTOHOMETPUYECKHE YpPaBHEHHUs, CBOJAIIMECS K  KBaJpaTHBIM., pelIaeMble OK 05.

pa3I0KEHUEM Ha MHOXKUTEIH, OTHOPOJHBIE.

IIpocreiine TPUrOHOMETPUYECKUE HEPABEHCTBA.
Tema 3.6. [MpakTnyeckune 3aHATHA OK 01.
Pemenne 3amad. OcHOBHI | [IpeoOpa3oBaHre TPUTOHOMETPHUYECKHUX BBIPAKEHHUH. PelieHre TPUrOHOMETPHUECKUX OK 02.
TPUTOHOMETPHH. ypaBHEHHI U HEPABEHCTB B TOM UYHUCJIE C UCIIOJIB30BAHUEM CBOMCTB (DyHKITHI. OK 04.
Tpuronomerpuueckue KonrpoabHas padora OK 05.
byHKIMHA
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Paznen 4. [IpousBoaHasi u nepBoodpa3Has PyHKIUH 15
Tema 4.1. IMpakTnyeckune 3aHATHSA OK 01.
ITonstne  mpoussoxnoi. | [Tpupamenue aprymenta. Ilpupamenue QyHKiuu. 3agauu, NPUBOISAIIUE K MOHITUIO 1 OK 04.
@opMynsl ¥ npaBuia | npou3BogHOW. OrmpeneneHue MPOU3BOAHOW. ANTOPUTM OTBICKAHHS MPOU3BOIHOM. OK 06.
b hepeHIIMpOBaHUS ®opmynsl quddepenunponanust. [Ipasuna quddepeHunpoBanus. OK 07.
Tema 4.2. IIpakTH4eckune 3aHATHA OK 01.
[TonsiTue 0 | [lonstue HempepsiBHOW ¢GyHKuMU. CBONCTBa HenpepbIBHONH (QyHKUIMU. CBA3b MEXIY 1 OK 04.
HENPEPhIBHOCTU (DYHKLHUH. | HEMPEPHIBHOCTHIO U AUPPEPEHIUPYEMOCThIO GYHKIIMU B TOYKE. AJITOPUTM PELICHHS OK 06.
MeTto uHTEpPBAJIOB HEPABEHCTB METO/I0M UHTEPBAJIOB. OK 07.
Tema 4.3. IIpakTHYeckue 3aHATHA OK 01.
I'eomerpuuecknuii u | ['eomMeTpuyeckuii CMBICI MPOU3BOAHOM (YHKIMM — YIJIOBOH KO3 UIMEHT 2 OK 04.
busnueckuit CMBICII | KacaTeNbHOW K TpaguKy (QYHKUMH B TOUYKE. YpaBHEHHE KacaTelIbHOM K rpaduky OK 06.
IIPOU3BOJHOU GyHKIUU. AJTOPUTM COCTaBJIEHUS YpaBHEHHS KacaTelbHOM K rpaduky QyHKInuu OK 07.
y=f(x).
Tema 4.4. IIpakTHyeckne 3aHATHA OK 01.
MoHOTOHHOCTb (QyHKIUH. | Bo3pacranue u yObiBaHuMe (PYHKIIUH, COOTBETCTBHE BO3PACTAHHS M YOBIBAHUS (YHKIIUH 2 OK 04.
Touku 3KCcTpEMyMa 3HaKy MPOM3BOJHOM. 3ajJjayM HA MAKCUMyM U MHUHUMYM. AJITOPUTM HCCIIEIOBaHUS OK 06.
(GYHKIMHU ¥ TOCTPOEHUS e TpaduKa ¢ TOMOIIBIO POU3BOTHOM. OK 07.
Tema 4.5. IIpakTH4eckue 3aHATHA
Hccnenopanne GyHKUMH U | Vccnenosanne (pyHKIMI Ha MOHOTOHHOCTb U [IOCTPOCHNE IPA(UKOB. 1 OK 01.
HOCTPOEHHE TPaPUKOB OK 04.
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OK 06.

OK 07.
Tema 4.6. IIpakTH4eckune 3aHATHSA
HaubGonsiee u | Haxoxaenue HauOONBIIET0O M HAWMEHBIIEro 3HAYeHWH (YyHKIUH, MOCTpOeHUE OK 01.
HauMEHBbIIIEe 3Ha4YeHus | rpa)MKOB C UCIOJIb30BAaHUEM allapaTa MATEMaTHYECKOTO aHAIH3a. OK 04.
byHKIAHA OK 06.
OK 07.
Ilpogpeccuonanvno-opuenmupogannoe cooepicanue
Tema 4.7. IIpakTnyeckoe 3ansiTHE OK 01.
Haxoxnenue Haumensbliee u Hanbosblee 3Ha4eHUE (GYHKINU. OK 04.
ONTUMAJILHOTO pe3yJibTara OK 06.
C TMOMOIIBIO MPOU3BOTHOM OK 07.
B IIPAKTHUYECKUX 3a7auax
Tema 4.8 IlepBooOpasnas | [IpakTHyeckue 3aHATHA OK 01.
GyHKITUH. IIpaBuna | O3HakOMJIGHHE C TIOHSATHEM WHTErpaja ¥ NepBooOpaszHoi st GyHKuumu y=f(X). OK 04.
HaXOXKJICHUS Pemenne 3amauy Ha CBA3b NepBOOOpa3HON W ee TPOM3BOAHOM, BBIUMCIICHHE OK 06.
nepBOOOPa3HBIX nepBooOpazHoit s npaHHoM  pynkumu. Tabnuma dopmyn Ui HaXOXACHUS OK 07.
nepBooOpa3HbIX. M3ydueHne npaBuiia BEIYUCICHHS IEPBOOOPA3HOI.
Tema 4.9. [MpakTnyeckue 3aHATHA OK 01.
[Tnomans KpUBOIMHENHHOMW | 3amauu, MPUBOISIIKIE K MOHIATHIO ONIPEACIICHHOTO HHTETpaia — O BEIYMCIICHUH TUTOTIA/IN OK 04.
Tparenuu. ®opmyna | kpuBoMMHEWHON Tpanenuu. [lonsTre onpenenéHHoro uHTerpaia. ['eoMeTpUUecKuid 1 OK 06.
Herotona — Jleitoauna ¢busndeckuii cMpICI orpenenenHoro uHrerpaina. ®opmyna Herorona — Jleitbnuma. OK 07.

Pemenne 3aaa4 Ha NPUMCHCHHUE UHTCIrpaIa I BEIYHUCIICHHUA (1)I/ISI/I‘IeCKI/IX BEJINYUH U

IUIOMIAAEH.
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Tema 4.10.

HpaKTuqecm/le 3aHATHHA

Pemenue 3a11ad.
[TponsBogHas u | @opmynel u npaBuwia auddepenunpoBanus. Vccnenoanue (QyHKIME ¢ HOMOIIBIO OK 01.
nepBooOpasHas pyHKIMU. | mpousBoaHON. Hanbosblee u HaMMEHbIlee 3HAYECHHsT (DYHKIIUH. OK 04.
Brruncnenune nepBoo6pasHoit. Ilpumenenue nepBooOpa3Hoi. OK 06.
KonTpoasbHnas pabora OK 07.
Paszpen S. MHOrorpaHHHMKH M TeJla BpalleHUs
Tema 5.1. IIpakTH4eckune 3aHATHA
[Tpusma, mapamnenenunen, | [Ipusma (HakiIoOHHas, mpsMas, TpaBWwiIbHAas) W e€ dieMeHThl. [lapamienenwures. OK 01.
Ky06, mnwmpammuga u ux | CoiictBa mnpsiMoyroipHoro mnapamienenunena. Ky6. I[Tupamuma u e€ 31eMEHTHI. OK 06.
CEUEHHUs [TpaBuiibHas nupamMua. OK 07.
Tema 5.2. [MpakTnyeckune 3aHATHA OK 01.
[IpaBuibHBIE [Tmomans MOBEPXHOCTHU MHOTOTPAaHHUKOB. [Ipocreiimue KOMOWHAIIUH OK 06.
MHOTOI'PAaHHMKH B )KM3HM | MHOTOI'DAaHHHMKOB. BbIUMCIEHHE 3IIEMEHTOB MPOCTPAHCTBEHHBIX ¢uryp (péopa, OK 07.
JaroHany, yrisl). [IpaBunbHble MHOTOTPAaHHUKH.
Ilpogpeccuonanvno-opuenmuposannoe cooeprcanue
Tema 5.3 IIpakTHyeckue 3aHATHA OK 01.
Hununap, konyc, mwap ¥ ux | Hunmuaap, xonyc, chepa u map. OCHOBHBIE CBOHCTBA MPSIMOTO KPYTOBOTO IMIIMH/PA, OK 06.
Ce4yeHus IpsIMOrO0  KPyroBoro KoHyca. I3o0pakeHue Ten BpalleHUS Ha IUIOCKOCTH. OK 07.
ITpencraBnenue o0 yceu€HHOM KoHyce. CedeHust KoHyca (apaielibHOe OCHOBaHUIO U
NPOXO/AIIee Yepe3 BEePIINHY), CeYeHUs IMIMHPA (MapauIeIbHO U NEPIEeHAUKYISIPHO
OCH), ceueHusxX mapa. Pa3BépTka LuiIMHIpa U KOHYca.
Tema 5.4. [MpakTnyeckmne 3aHATHSA
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O6vemsl u  mromaau | O6beM npAMOyToIbHOTO Napaenenumnena. Oobem Kyb6a. OObeMbI IPSMOI IPU3MBI U 1 OK 01.
ITOBEPXHOCTEH TEI nuMHapa. O6beMbl nupaMubl U KoHyca. O0beM mapa. OK 06.
OK 07.

Ilpogpeccuonanvno-opuenmupogannoe cooepicanue

Tema 5.5. [MpakTnyeckune 3aHATHSA

IIpumepsr cummerpuii B | [IoHATHE O CUMMETPUU B IPOCTPAHCTBE (LIEHTpalIbHAas!, OCEBast, 3epKaJIbHas). 2 OK 01.

npodeccun O06o00mIeHre npeacTaBIeHUH 0 MPaBUIBLHBIX MHOTOIPAaHHHUKAX (TETpa’Ip, KyO, OKTasip, OK 06.
JoAeKa’ap, ukocadap). TlIpumepsl cuMmMmeTpuii B mpodeccuu. OK 07.

Tema 5.6. [MpakTnyeckmne 3aHATHSA

Pemrenue 3a1a4. | OOBbeMbl U IUIOIIAIN TOBEPXHOCTH MHOTOI'PAaHHUKOB U TE€J BpallleHHs. 1 OK 01.

MHOFOFpaHHI/IKI/I n Teia KOHTpOJIbHaﬂ paﬁoTa 8 OK 06.

BpallleHus OK 07.

Pazgen 6. Crenenu u kopuu. CTeneHHas, nokasarejbHas U Jjorapupmuyeckas pyHKUMU 15

Tema 6.1. IIpakTHYeckue 3aHATHA

Crenennast QyHKIWs, ee | [IousTMe KOPHA n-oif CTeNeHH M3 AeiicTBUTENbHOro umcna. OyHkmuu y = VX ux 2 OK 01.

CBOWCTBA. ceoiictea u rpaduku. CsolicTBa KOpHA n-oif crenenu. IlpeoGpaszoBanue OK 02.

IpeoGpasoBanue UPPALMOHATEHBIX BBIPaKEHUH. OK 05.

BBIP@XEHUI ¢ KOPHSIMH n- OK 07.

Ol cTeneHn

Tema 6.2. [MpakTnyeckne 3aHATHSA

CpoiictBa  creneHn ¢ | [loHsATHE CTENEHU C pallMOHAIBHBIM MoKa3areneM. CTerneHHble (pyHKIMU, NX CBOHCTBA 2 OK 01.

palOHAIBHBIM U | ¥ TpaQuKH. OK 02.

JNEUCTBUTEIILHBEIM OK 05.

HOKa3aTesIMU
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OK 07.

Tema 6.3. IIpakTH4eckue 3aHATHSA
Pewenne =
PaBHOCWIIBHOCTH MPPALIMOHAJIBHBIX YPaBHEHUN. MeTOAbI UX pPELICHUs. OK 01.
UPpaLMOHATIbHBIX OK 02.
ypaBHEHUH OK 05.
OK 07.
Tema 6.4. IIpakTH4eckune 3aHATHA
ITokazarenpHasa ¢pynkuust, | CtemeHb ¢ NPOM3BOJBHBIM  JICHCTBUTEIBHBIM  TOKasaTeaeM.  OmpejeseHue OK 01.
€€ CBOMCTBA. MOKa3aTelbHON (PYHKIIMU U €€ CBOICTBAa. 3HAKOMCTBO C IPUMEHEHHUEM OKa3aTeIbHOM OK 02.
[TokazarenbHbIe ¢dbyuknun. PemeHne moka3aTelbHBIX YpaBHEHUH METOJIOM ypaBHUBAHUS IMOKa3aTeleH, OK 05.
YPaBHEHMsI U HEPABEHCTBA | METOJOM BBEJCHHMS HOBOW NEpeMEHHOH, (yHKIMOHAIBbHO-IpaUYEeCKUM METOIOM. OK 07.
Pemenue nokazareabHbIX HEPABEHCTB.
Tema 6.5. [MpakTnyeckune 3aHATHA OK 01.
Jlorapudm umcna. Jlorapudm uncna. CoiictBa gorapudmon. Onepanus J0rapupMUpOBaHUSL. OK 02.
CgoiicTBa norapugmon OK 05.
OK 07.
Tema 6.6. [MpakTnyeckune 3aHATHA OK 01.
Jlorapugmuueckas Jlorapudpmuueckas GpyHKIMS U ee cBoiicTBa. [IoHATHE TOrapuPMUUECKOro ypaBHEHUS. OK 02.
¢GyHKLUS, ee CBOWCTBA. Onepanuss NOTEHUUMPOBAaHUA. TpH OCHOBHBIX METOJIa PEUICHUS JIOrapu(PpMUUYECKUX OK 05.
Jlorapugmuueckue ypaBHEHMI: (YHKIIMOHAIbHO-TpadUUYeCcKuil, METOJ] MOTEHLIUPOBAHNUS, METO]I BBEICHUS OK 07.

YpaBHEHUSI, HEPABEHCTBA

HOBOI mepemMeHHoM. JlorapudmMuueckre HepaBeHCTBA.

Ilpogheccuonanvno-opuenmupogannoe codepircanue
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Tema 6.7. [MpakTnyeckune 3aHATHA OK 01.

Jlorapu¢msl B npupozae u | I[Ipumenenue norapudma. Jlorapudmudeckas cruupains B npupoje. Ee maremarnueckue 2 OK 02.

TEXHUKE CBOMCTBA. OK 05.
OK 07.

Tema 6.8. IIpakTHYeckue 3aHATHA

Pemienue 3amauy. CrerneHHasi, moka3areiabHas 1 jJorapudmudeckas GyHKuuu. Pemenne ypaBHeHUH. 2 OK 01.

CrereHHas, Kontposbnas pa6ora OK 02.

1oKa3aTresbHas U OK 05.

aorapudmuueckas OK 07.

byHKIAHA

Pa3pes 7. DiieMeHTBI TEOPUHM BEPOSITHOCTEH M MATEMATHYECKOH CTATHCTHKH 10

Tema 7.1. IIpakTHYeckue 3aHATHA

CobbITHE, BEPOSITHOCTH CoBMecTHBIE U HECOBMECTHbIE COOBITHS. TeopemMbl O BEpPOSTHOCTU CYMMBbI COOBITH. 2 OK 02.

coObITHsA. CIIOKEHHE U VYciaoBHass BEpOSTHOCTh. 3aBHCHMbIE M HE3aBUCHUMBIE COOBITHSA. TeopeMbl O OK 05.

YMHOXKEHUE BEPOATHOCTEN | BEPOSATHOCTH MPOU3BEACHHS COOBITUH.

Ilpogpeccuonanvno-opuenmuposannoe cooeprcanue

Tema 7.2. IIpakTHyeckue 3aHATHA OK 02.

BepositHOCTh B | OTHOCUTENBHAS YacTOTa COOBITHUS, CBOMCTBO €€ yCTOWYMBOCTU. CTaTHCTUYECKOE 2 OK 05.

npodeccuoHaNTbHBIX omnpezeneHue BeposTHOCTU. O1ieHKa BEPOSATHOCTU COOBITHSL.

3a/ayax

Tema 7.3. IIpakTHyeckne 3aHATHA OK 02.

JuckperHas ciydaiiHast Bunel cinyuaiineix BennuuH. OnpeneneHue IUCKPEeTHON ClydaiiHON BEIMYMHBL. 3aKOH 2 OK 05.

BEJIMYMHA, 3aKOH €€

pacupCaciaCHuA

pacrpeiesieHnsi AUCKPETHOM CllydyallHOW BEJIMYMHBI. Ee 4nciioBble XapaKTEepPUCTUKH.
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Tema 7.4. [MpakTnyeckune 3aHATHA OK 02.
3ajaun MaTeMaTU4eCcKou [lepBuuHas 06pabOTKa CTATUCTUYECKUX TaHHBIX. YUCIIOBbIE XapaKTEpUCTUKU (CpeaHee 2 OK 05.
CTaTUCTUKH apudmernyeckoe, Meanana, pasmax, aucnepcus). Pabota ¢ tabnumamu, rpadukamu,

JiuarpaMmamu.
Tema 7.5. Bunel coObiTHii, BepoATHOCTh cOObITHH. ClOXKE€HHWE U YMHOXEHHE BEPOSTHOCTEH. 2 OK 02.
DJIEeMEHTHI TEOPUU JluckpeTHas ciydaiiHasi BeJIMYMHA, 3aKOH €€ pacrpeaeieHus. 3a1a4l MaTeMaTH4eCcKoi OK 05.
BEPOATHOCTEN U CTaTUCTUKH.
MaTE€MaTU4YECKOU KonTpoabnas padora 8
CTAaTUCTUKH
CamocrosiTesibHas padoTa 56
I[Ipome:xkyTouHasi aTTeCcTANMS
KonTpoasnast pabora — 1 cemectp
JK3aMeH — 2 ceMecTp 18
Bcero: 152
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3. YCJIOBUSA PEAJIM3AIIUU ITPOI'PAMMBI OBIIIEOBPA3OBATEJIBHOI'O
YYEBHOI'O IPEJIMETA

3.1. MaTepuajibHO-TeXHHYECKOe 00ecnedeHne NporpamMmbl

VY4eOHbIi KaOWHET eCTeCTBEHHOHAYYHBIX AUCLIUIUINH.

[Tomemenne kaOuHeTa yIOBJIETBOpsieT TpeboBaHusM CaHUTAPHO-IMHAEMHOIOTUYECKIX
IPaBUI U HOPMATHUBAM M OCHAIIEHO TUIIOBBIM 00OpYJIOBAaHHMEM, B TOM YUCIIE CHEIHAIU3UPOBAHHOM
y4eOHOI MeOebIo U cpeicTBaMH 00yUeHHUs.

OobopynoBanue yueOHOro KabuHera:

— KJIacCHas JI0CKa;

— T0CaJ0YHbIE MECTA 10 KOJIMUYECTBY 00yUaroIuXCs;

— paboyee MECTO MPEToIaBaTes;

— IEepCOHAIbHbIE KOMIIBIOTEPHI C JIMLIEH3MOHHBIM [IPOIPaMMHBIM 00€CTIeUeHUEM U
BBIXOJIOM B ceTh VIHTepHeET;

— MYJIbTUMEIUUHBIN IPOCKTOP;

— y4eOHO-IIPaKTHYECKOE o0opyoBaHue, HeoOxoumoe Ui IPOBE/ICHUS
IPEJYyCMOTPEHHBIX IMPOrpaMMON IpakTHUECKuX 3aHATHHA. B coorBercTtBUEe ¢ 1m.4.4.
®I'OC CIIO nomyckaercs 3aMeHa 000pyAOBaHUS €r0 BUPTYalbHBIMU aHAJIOTaMHU.

KabGuner nans camocTosTeNnbHOM paOOThl O00y4YaloOMIKMXCSl OCHAIIeH OOOpYyIOBaHUEM U
TEXHUYECKMMHU CpEeACTBaMU OOYYEHHS C BO3MOYKHOCTBIO TOAKIIOUEHHs K HH(POPMAIMOHHO-
TEJIEKOMMYHHUKAIIMOHHON ceTH «VHTEpHET» M BBIXOJIOM B JIOKAIBHYIO CETh C JOCTYIIOM B «JIMYHBIHA

KaOUHET» 00yYaroerocs.

3.2. HudopmaumonHoe olecredeHue  peaqu3anuum  nporpaMmbl  (mepe4yeHb
PeKOMeHIyeMbIX Y4eOHbIX U3JaHHl COrJIacHO (elepaibHOMY NepevyHI0 yueOHnkoB, UHTepHeT-

pecypcoB, 10MOJTHUTEIbHOMN JIUTEPATYPbI)

OcHOBHBIC MCTOYHHUKH

na npenooasamenetl

1. Mepsnsik, A. I'. Marematuka: ['eomerpus. YriyOnéHnsiii ypoBeHs. 10 kinacc: yaeOHUK
/ A. T. Mepansik, [I. A. Homuposckuii, B. M. ITonskos; nox. pen. B. E. ITomonbckoro. - Mockaa:
WznarensctBo "[IpocBemenue”, 2022. - 272 c.

Peowcum oocmyna: https://znanium.ru/catalog/product/1927181
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2. Mep3nsk, A. I'. Marematuka. 'eomerpus. 11 knacc. YrinyOneHHbIH ypOBEHb: yUeOHUK
/ A.T. Mep3msix, /1. A. Homuposckuii, B. M. Ionsikos; mox. pexn. B.E. Tlogonsckoro. - 7-e u3., cTep.
- Mockasa: [Ipocsemenue, 2023. - 256 c.

Peoicum oocmyna: https://znanium.ru/catalog/product/2160886

3. [Ma6ynun, M. 1. Matemartuka: mocobue JiIsl MOCTyHaroMuX B By3bl: mocodue / M. .
[[Ta6ynuH. - 10-e u3n. - Mocksa: Jlabopatopus 3Hanuii, 2024. - 746 c.
Peoicum oocmyna: https://znanium.ru/catalog/product/2167357

s cmyoenmos

1. AranacsH, JI. C. Maremarnka. ['eomerpusi. ba3oBblii ypoBeHb: 3jieKTpoHHas (opma
yuebHoro nocobus s CIIO / JI. C. Artanacsn, B. ®@. byry3os, C. b. Kagomues. - Mockga:
ITpoceemenue, 2024. - 193 c.

Peowcum oocmyna: https://znanium.ru/catalog/product/2125327

2. Martemartuka: anredpa ¥ Hayalla MaTeMaTUYECKOro aHaln3a, reomeTpus. Anredpa u
Havana MmaTemMatnueckoro ananusa 10-11 knacc. ba3oBsiii U yrinyOiaeHHbId ypoBHH: yueOHuk / L. A.
Amumos, 0. M. Kosnsrun, M. B. Tkauea [u ap.]. - 11-e uzn., crep. - Mocksa: [IpocBemenue, 2023.
-464 c.

Peowcum oocmyna: https://znanium.ru/catalog/product/2159995

IlOlIOJIHI/ITeJ'leBIe HUCTOYHHUKMU:

s npenooasamerneii

1. bynak, b. A. Maremartuka. COOpHHMK 3a7ad MO YIIIyOJIIEHHOMY Kypcy: ydeOHo-
metonudeckoe mocodue / b. A. Bynak, H. /. 3onotapesa, FO. A. [Tonos; mox. pex. M. B. ®enoTosa. -
6-e u31. - Mockga: JlabopaTtopus 3Hanuii, 2024. - 328 c.

Peowcum oocmyna: https://znanium.ru/catalog/product/2167358

2. [IpatyceBny, M. 5. Maremaruka: anreOpa W Hayajlla MaTeMaTH4eckoro aHamusa. 11
Kkiacc. YrayOnéuusiit ypoens: yueObnuk / M. . [IparyceBuy, K. M. Cron6os, A. H. I'onoBuH. - 5-¢
u31., nepepaborannoe - Mocksa: M3garensctBo "IIpocBemenue”, 2022. - 464 c.

Peoicum oocmyna: https://znanium.ru/catalog/product/1927178

3. KouerkoBa, U. A. Maremaruka. [Ipaktukym: yue6. mocobue / M. A. Kouerkosa, XK. 1.
Tumomiko, C. JI. Cenesens. - Munck: PUIIO, 2018. - 503 c.
Peowcum oocmyna: https://znanium.ru/catalog/product/1018898
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s cmyoenmos

1. 3onorapeBa, H. JI. Marematuka. [1omaHbIi Kypce [Uisl IEBATUKIACCHUKOB C PEIICHUSAMU
U ykazaHusMH: ydeOHo-meTtoauueckoe nocobue / H. JI. 3onorapesa, H. JI. CemennseBa, M. B.
®denotoB; moa. pen. M. B. @enorosa. - 3-¢ u3a. - Mocksa: Jlaboparopust 3Hanwmii, 2021.

Peowcum oocmyna: https://znanium.com/catalog/product/1912832

2. Huxonbckuii, C. M. MaremaTtuka: anreOpa ¥ Hadajga MaTEeMaTHYECKOIO aHAIIN3a,
reoMeTpus. Anredpa ¥ Havana mareMarudeckoro aHammsza. 11 kmacc. ba3oBblil U yriayOnEéHHBIM
ypoBHH: yueOHuK / C. M. Hukonbckuii, M. K. Iloranos, H. H. Pemernukos. - 6-e¢ u3a. - Mocksa:
WznarensctBo "l[IpocBemenne", 2022. - 464 c.

Peoicum oocmyna: https://znanium.ru/catalog/product/1927173

3. byty30B, B. ®. MaremaTuka: anre0pa v Hauajga MaTeMaTUYECKOr0 aHAJIN3a, TEOMETPHSL.
I'eometpus. 10 - 11 kmaccel (0a30BBIN W yrayOJIeHHBIH ypoBeHb): yueOHuk / B. @. byry3os, B. B.
[Ipaconos; nox pen. B. A. CagoBuuyero. - 5-e usa. - Mocksa: [Ipocsemenue, 2022. - 272 c.

Peoicum oocmyna: https://znanium.ru/catalog/product/1927222

HNuTepHeT-pecypcebl:

1. https://znanium.ru/ - 31eKTpOHHO-OMOIMOTEYHAS CHCTEMA

2. http://window.edu.ru/ - eauHOE OKHO AOCTyIIa K 00pa3oBaTeIbHBIM pecypcam \

3. https://uisrussia.msu.ru/ - 6a3sl JaHHBIX U AHATUTHYCCKUX ITyOIUKAIIHH YHUBEPCUTETCKOM
MHPOPMALMOHHOM cucTeMbl Poccus

4. https://lwww.elibrary.ru/ - snextponHo-Oubmmoteunas cucrema eLIBRARY.RU,
KpynHeiimas B Poccuu anekTpoHHast OMbInoTeka HayYHbIX Ty OIuKani

5. http://www.consultant.ru/ - cipaBounas npaBoBas cucrema Koncynsrantllnoc

6. https://gufo.me/ - cnpaBounas 6a3a sHnMKIONEANH U cioBapeit Gufo.me

7. https://slovaronline.com - mowuckoBas cucTemMa MO BCEM JOCTYIHBIM CJIOBAapsIM H
SHITUKIIOTICTHSIM

8. http://www.mathnet.ru - coBpemennass uHpOpMalMOHHas 0a3a, PEIOCTABIIAIOLIAS
POCCHIICKUM ¥ 3apyO€KHBIM MaTeMaTHKaM pa3JInYHble BO3MOXHOCTH B TOHMCKE HH(oOpMaImu o
MaTemMaThueckol »xu3Hu B Poccun «O6mepoccuiickuii MatemaTnaeckuil mopran Math-Net.Ru»

9. http://hijos.ru/ - caiitr «MaremaTtuka, KOTOpas MHE HPAaBUTCS» — MaTepHalbl JUIs
CaMOCTOSITEJIbHOTO ~ M3yYeHHs MATEeMaTHKH CO MHOXECTBOM MPHMEPOB MW 3amad  Juis
CaMOCTOSITEIILHOTO PEIICHUS, OJIMMITUA THBIC 331491, HHTEPECHBIC CTAThU O MATEMATUKE, O0yUCHUH U

00pa3zoBaHUU.
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10. Webmath.ru - oGpazoBaresbHbIil TOPTAI AJIsI CTYACHTOB, a0UTYPUEHTOB U IIKOJIBHUKOB.
Ha caiite HaxonsaTcs 6onee 50 oHaliH KaJbKYJISTOPOB, KOTOPbIE MOTYT TOMOYb yUalIUMCS PELLIUTh
3ajjauu M0 MaTeMaTHke, anredpe, reoMeTpuu, (U3UKe, TEOPUH BEPOSTHOCTU U MHOTUM JPYyTUM
npeaMeTam

11. Beepoccuiickue unrepreT-omummnuast. - URL: https://online-olympiad.ru:

12. Egwnas  koteknuss — TUGPOBBIX  oOpa3oBaTenbHBIX — pecypcoB. -  URL:

http://schoolcollection.edu.ru

13. CnpaBoyHUK o MaTeMaTHUKe JUTSt LIKOJIbHUKOB. - URL:
https://www.resolventa.ru/demo/demomath.htm /

14. Cpennsis MaTematiueckas uHTepHeT mkona. - URL: http://www.bymath.net/

IIporpammHoe obecnieyeHne:

1. Onepanuonnas cucrema Microsoft Windows 10

2. ITaker nporpamm Microsoft Office Professional Plus

3. 7-zip GNULesser General Public License (cBobomgHOe mporpaMmHoe obOecriedeHue, He
OTpaHUuYeHO, OECCPOUHO);

4. Wurepner-6payzep Google Chrome (6ecrninaTHoe mnporpaMMHOe oOOecreueHue, He

OTpaHUYEHO, O€CCPOUHO)
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4. KOHTPOJIb 1 OHEHKA PE3YJIBTATOB OCBOEHMUSA
OBIIEOBPA30OBATEJIBHOI'O YYEBHOI'O IPEIMETA

KOHTpOJ’lL U OHEHKA PpACKpPBIBAIOTCA Y€PE3 MNPCAMCTHLIC PE3YJIbTAaTbl, HAIIPpaBJICHHBIC Ha

dbopMupoBaHre 0OOImMUX U MPO(EeCCHOHANBHBIX KOMIIETEHIIMN MO pa3iesiaM U TeMaM COJCpIKAHHS

y4ueOHOro Marepuana.

Obémas/npodeccuonanbHast Pasznen/Tema Tun oneHoYHBIX
KOMIETeHI[UsI MeponpusTHs
OK 01. Beibupats criocoObt P1,Temal.1,1.2,1.3. TectupoBanue

pelieHus 3a1a4
npodeccuoHaNbHOM
ACATCIIBHOCTH MPUMCHUTCIIBHO K

Pa3IMYHBIM KOHTCKCTaM

P 2, Tema 2.1, 2.2, 2.3, 2.4,
2.5,2.6,2.17.

P 3, Tema 3.1, 3.2, 3.3, 3.4,
3.5, 3.6.

P 4, Tema 4.1, 4.2, 4.3, 4.4,
45,4.6,4.7,4.8,4.9, 4.10.
P5,Tema5.1,5.2,5.3,5.4,
5.5, 5.6.

P 6, Tema 6.1, 6.2, 6.3, 6.4,
6.5, 6.6, 6.7, 6.8.

YcTHbli onpoc
MaremaTudecKui TUKTAHT
Konrponbnas padora
Brimmonnenue 3amanui Ha

OK3aMCHC

OK 02. Ocy1iecTBisATh MOUCK,
aQHAJIN3 W WHTEPIIPETAIHIO
nHbopmauu, HeoOX0TMMOM IS

BBITIOJTHCHHA 3a4a4

P1,Temal.l,1.2,1.3.

P 3, Tema 3.1, 3.2, 3.3, 3.4,
3.5, 3.6.

P 6, Tema 6.1, 6.2,6.3, 6.4,

TectupoBanue
VYceTHBII onpoc
MareMaTu4ecKuil TUKTAHT

Konrponsnas padora

npohecCHOHATBLHOM 6.5, 6.6, 6.7, 6.8. BrmmonHenue 3aqanuii Ha
NEeATENLHOCTH P7, Tema7.1, 7.2, 7.3, 7.4. JK3aMeHe
OK 04. Paborats B komnektuBe 1 | P 1, Tema 1.1, 1.2, 1.3. TectupoBanue

KoMaH[e, 3P (HEeKTUBHO

BSaHMOJIefICTBOBaTB C KoJlJIeraMu,

PYKOBOACTBOM, KIMEHTaMHU

P 2, Tema 2.1, 2.2, 2.3, 2.4,
2.5,2.6,2.7.

P 3, Tema 3.1, 3.2, 3.3, 3.4,
3.5, 3.6.

P 4, Tema 4.1, 4.2, 4.3, 4.4,
45,4.6,4.7,4.8,4.9, 4.10.
P5,Tema 5.1, 5.2,5.3, 54,
5.5, 5.6.

VYeTHbII onpoc
MaremaTndeckuid JTUKTaHT
KonTponbhas pabota
Brinmonnenue 3amanui Ha

9K3aMCHC
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OK 05. OcyiecTBiiTh yCTHYIO U

IMUCBbMCHHYIO KOMMYHHKAIIUIO HA

P1,Temal.1,1.2,1.3.
P 3, Tema 3.1, 3.2, 3.3, 3.4,

TectupoBanue

VYceTHBII onpoc

TOCYJITapPCTBEHHOM SI3BIKE 3.5, 3.6. MareMaTU4eCKUN JUKTAHT
Poccwuiickoit ®enepanuu ¢ yuetom | P 6, Tema 6.1, 6.2, 6.3, 6.4, KonTponbhas pabota
0COOEHHOCTEN COLUAIILHOTO U 6.5, 6.6, 6.7, 6.8. Brlmonnenue 3aganuii Ha
KyJBTYPHOTO KOHTEKCTa P7, Tema7.1,7.2, 7.3, 7.4. JdK3aMeHe

OK 06. IIposaBasTh rpaxkaHCKO- P1,Temal.1, 1.2, 1.3. TectupoBanue

NaTPUOTUUYECKYIO MTO3ULHIO,
JE€MOHCTPUPOBATH OCO3HAHHOE

IIOBCJACHHUEC HAa OCHOBC

P 4, Tema 4.1, 4.2, 4.3, 4.4,
45,4.6,4.7,4.8,4.9, 4.10.
P 5, Tema 5.1,5.2,5.3,54,

YcTHbII onpoc
MareMaTnyecKuii JUKTAHT

KonTponbhas pabota

TPaAUITHOHHBIX 5.5, 5.6. BrmmosiHeHMe 3amaHuii Ha
00111eYeIIOBEUECKHUX LIEHHOCTEH, JK3aMeHe

MPUMEHSTH CTAaHAAPTHI

AHTUKOPPYIIIUOHHOTO TTOBEICHHUS

OK 07. CopneticTBOBaThH P 2, Tema 2.1, 2.2, 2.3, 2.4, | TectupoBaHue

COXPaHEHHIO OKPYKAIOLIeH
Cpelbl, pecypcocOepexeHHIo,
3¢ peKTUBHO NEHCTBOBATH B

tlpe?»BBI‘IaI‘/’IHBIX CUTyalusax

2.5,2.6,2.7.

P 4, Tema 4.1, 4.2, 4.3, 4.4,
45,4.6,4.7,4.8,4.9, 4.10.
P5,Tema 5.1, 5.2, 5.3, 5.4,
5.5, 5.6.

P 6, Tema 6.1, 6.2, 6.3, 6.4,
6.5, 6.6, 6.7, 6.8.

VYeTHbII onpoc
MaremaTudecKkuii TUKTAHT
KoHnTponbHas pabota
Brinmonnenue 3amanui Ha

9K3aMCHC
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