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1. OBIIASI XAPAKTEPUCTHKA PABOYEN ITPOI'PAMMBI
OBIIEOBPA3OBATEJBHOM JUCIUIIJIUHBI <MATEMATHKA»

1.1. MecTo AUCHUILVIMHBI B CTPYKTYype OCHOBHOIi 00pa3oBaTe/IbHOM
NMporpamMmabl

O6mieobpazoBaTenbHas JUCHUIUIMHA «MaTeMaThKay sSBISIETCS
00s13aTeNIbHOM YacThiO 00111e00Pa30BaTEILHOIO IIMKIAa OCHOBHOMN
npodeccuoHanbHON 00pa3oBaTeIbHON MporpaMmbl B cooTBeTcTBUM ¢ DT'OC
nonpogeccun21.01.10 PemonTHUK ropHoro odopyaosanusi. OcBoeHue
nporpaMmmsl peanusyercs B Teuenue 1 kypca no npodeccun21.01.10 PemontHuk
rOPHOTr0000PYAOBAHUS.

[Tporpamma pazpabotana Ha ocHoBe TpeboBanuit ®I'OC cpennero odIero
o0Opa3oBaHus, MPEABSIBISIEMBIX K CTPYKTYpE, COCPKAHUIO U pPe3ysibTaTaM
OCBOCHHUS Y4eOHOU AUCHUIUIMHBI «MaTemMaTHuKa», 1 Ha OCHOBE TPUMEPHOMN
paboueil mporpamMmbl 0011e00pa30BaTEILHON JUCHUIUIUHBI «MaTeMaTukay JJist
npodeccroHanbHbIX 00pa3zoBatenbHbIX opranuzanuii ®I'bOY 110 UPITIO
MunuctepcrBa [Ipocsenienust Poccutickoit deneparuu (yreepkaena CoBeTOM IO
OLICHKE COJIEp KaHMs M KadecTBa pabounx mporpamm o01ieo0pa3oBaTeIbHOrO U
coruanbHo-ryManuTapHoro ukioB CIIO, [TpoTokon Nel4 ot 30 HosiOpst 2022r.)

1.2. llenu u miaHupyeMble pe3yJabTaThl 0CBOEHUS TUCIIUIINHBI:
eab 001eo0pa3zoBaTe/IbHOM JUCHUIIIMHBI
Copeprkanue mporpamMmsbl 00111€00pa30BaTeIbHON JTUCITUTUTUHBI
«MareMaTtuka HanpaBJeHO Ha IOCTH)KEHHE Pe3yIbTaTOB €€ U3yUYeHHUS B
cootBeTcTBUHM ¢ TpeboBaHussMu OI'OC CO0 ¢ yueTom npodeccroHambHOM
HamnpasieHHoct @I'OC CIIO.

Ilnanupyemble  pe3yJabTaThl OCBOeHHSI  001Ie00pa3oBaTeIbLHOM
aucuuminHbl B cootBeTcTBUU ¢ PI'OC CIIO u Ha ocHoBe ®I'OC COO

Oco0oe 3HaueHne TUCHUILTMHA UMeeT npu popmupoBanun u pazsutun OK
u IIK (OK yka3sBatoTca u3 HoBoro Makera PI'OC CIIO 2022roma mo
npodeccun/CrenaaTbHOCTH)



O01Me KoMIneTeH U

IInanupyembie pe3yJbTaThl 00y4eHHs

O6mue’

I[I/ICIII/II'[.]'[I/IHapHI)Ie2

OK 01 Bsi6upatsb criocoOsr
pelicHus 3a1a4
podeccnoHaIbHON

e TeITLHOCTH
[IPUMEHUTEIIBHO

K Pa3IMYHBIM KOHTEKCTaM

B gacty Tpy10BOrO BOCIIUTAHHUS:

- TOTOBHOCTb K TPYIy, OCO3HAHHE ICHHOCTHU
MacTepCTBa, TPYI0JII00HE;
- TOTOBHOCTH K aKTHBHOU JCATCIIBHOCTHU

TEXHOJIOTMYECKOMN u COLIMAJIBHO M
HaIpaBJIEHHOCTH, CIOCOOHOCTD
MHULMUPOBATH, IUTAaHUPOBATh U
CaMOCTOSITEJILHO BBITIOJIHATh TaKylo
NEeSITeNIbHOCTD;

- UHTepeC K  pa3iIuyHbIM  chepam

npohecCHoHATBHOM JIeATeTFHOCTH,
OBnajseHue  YHHBEPCAJIbHBIMH  yICOHBIMHU
[M03HABATENbHBIMU JECHCTBUSIMM:

a) 6a30BBIC JIOTHUECKHE ICUCTBUS:

- caMOCTOATENIbHO  (OpMyJIUMpOBaTh |
aKTyaJIM3UpOBaTh MPOOJIEMy, paccMaTpUBaTh
€¢ BCECTOPOHHE;

- YCTaHABJIMBATh CYIICCTBEHHBIM MPU3HAK MU
OCHOBAHHUS JIJIsl CPaBHEHUS, KIacCU(DUKALIMKA U
000011IeHN;

- ONpeAeATh LEIH JEATEIbHOCTH, 3aJ1aBaTh
napaMeTpbl U KPUTEPUHU UX JOCTHIKCHHS,

- BBISIBIIATH 3aKOHOMEPHOCTH M MPOTUBOPEUHS

B paCCMATpUBACMBIX ABJICHUAX,

-BJIa/IETh METOJIaMH JI0KAa3aTeIbCTB, aJTOPUTMAMHU pEIICHUs
3a1a4; yMeHHe (OpPMYIHPOBATH OMpPECNICHHs, aKCHOMBI H
TEOpPEMbl, TPUMEHATh MX, TMPOBOJUTH JOKa3aTEIbHBIC
paccyXJeHHUs B X0JI€ PELIeHUs 3ajay;

- YMCTh OIICPpUPOBATH MMOHATUAMMA: CTCIICHDb YHCJIA, norapn(bM

Yrcia, yMEHHWE BBHITIONHATH BBIYHCICHWE 3HAYCHUH U
npeoOpa3oBaHUs  BBIPAKEHHH  CO CTCTICHSAMH U
norapudmamu, TpeoOpa3oBaHUs JAPOOHO-PAIMOHATBHBIX
BBIPAKCHUII;

- yMeThb ONEpPUPOBATh TOHSATHSAMH:  palMOHAIBHBIC,
uppanroHabHbIE, NOKa3aTebHbIE, CTETICHHEIE,
jgorapu@MuuecKkue, TPUTOHOMETPUYECKHE YypaBHEHUS H

HEPAaBEHCTBA, UX CUCTEMBI;
- YMEThb OINEpPHUpPOBATh MOHATUSAMU: (YHKLHS, HEMpephIBHAS
byHKUMS, TPOU3BOAHAS, IMEpBOOOpa3Has, OIpeIeICHHbII
UHTETpal, YMETb HaXOJWUTh IMPOU3BOJHBIC 3JIEMEHTAPHBIX
GyHKIMM, UCTIONB3Ys CIIPaBOYHBbIE MaTepUalbl; UCCIEI0BATh
B INpocTedmux ciydasx (YHKIMH HAa MOHOTOHHOCTb,
HAXOJWTh HAWOOJIBIIINE U HAUMEHBIINE 3HAUCHUS (QYHKIIUI;
CTpOUTh  TrpaduKu
anmapara MaTeMaTHYeCKOTO

MHOT'O4JICHOB C HCIIOJIBb30BaHHUECM

aHaJIn3a, IIPpUMCHATDH
IMMPOU3BOJHYIO IIpHU PCIICHWUHN 3aJda4 Ha ABUKCHHC, PCLIATH
MMPAKTUKO-OPUCHTHUPOBAHHBIC 3adda4YM Ha HanOOJbIINE H

HANMMCHBIINEC 3HAYCHHA, HA HAXOXICHUC IIYTH, CKOPOCTH U

! VKa3bIBalOTCS TMYHOCTHBIE U METAPeAMETHBIE pe3ybTathl 13 ®IOC COO (B nocaequeil penakuuu ot 12.08.2022) B oTrnaronbHoit Gopme, GopMUpyeMble

001Ieo0pa3oBaTeNEHON AUCITUTLTHHON

2 [luctmnuMHapHble (MPEIMETHBIE) PE3YNIBTAThI YKa3bIBAKOTCA B COOTBETCTBHH € UX TIOMHBIM niepeunem Bo PI'OC COO (B mocnenneit penaxiuu ot 12.08.2022




- BHOCUTb KOPPEKTHBBI B JESTEIILHOCTb,
OIIEHUBATb COOTBETCTBUE PE3YJIHTATOB LEJISM,
OLICHUBATh PHUCKH IOCJICACTBUI
JIeSITCILHOCTH;

- pa3BUBaThb KPEaTUBHOE MBIILICHUE TMIPU
pelIeHnH KU3HEHHBIX MPoOJieM

0) 0a30BBIC UCCIIEAOBATEIIBCKUE JCHCTBUSA:

- BJIAACTH HaBBIKaMH y‘I€6HO -
HCCIEN0BATENBCKON u IIPOEKTHOMN
JCATCIIBHOCTH, HaBbIKaMH paspcuiCHus
npooseM;

- BBISIBIISATH PUYUHHO-CIICJICTBEHHBIE CBS3U U
aKTyaJIU3UupOBaAThH 3amauy,
TUIIOTE3Y €€ pEelIeHMs, HAXOAUTh apryMEHTHI
JUIA  JI0Ka3aTeabCTBAa CBOMX YTBEPXKACHUH,
3a/laBaTh NapaMeTpbl U KPUTEPUH PEIICHMUS,

- AHAIIM3UPOBaTh IIOJIYYCHHBIC B

BBIJIBUT'aTh

X0Je
pelIeHHus 3aJayd  Pe3yIbTaThl, KPUTHUYCCKU

OLICHUBATh ux JOCTOBCPHOCTD,
IMPOIrHO3UPOBATH U3MCHCHHC B HOBBIX
YCIOBHUAX;

== YMETH IICPCHOCUTD 3HaHUA B

MO3HABATEJIIbHYI0 U MPAKTHYECKYIO0 00JIacTH
JKU3HEAEATELHOCTH;

- YMEThb HMHTETPUPOBATh 3HAHUS W3 Pa3HBIX
peIMETHBIX 00acTei;

- BBIABUTATh HOBBIE UJAEHU, NpeIaraTh
OPUTMHAJIBHBIE MOX0/Ibl U PELICHUS;

n CIIOCOOHOCTh ux HUCIIOJTB30BaHUA B

YCKOPEHUS;
- YMETh OTIEpUPOBATh MOHATUSMH: pallHOHAIbHAS (YHKIHS,
1oKazareabHas byHKIWMS, CTETEeHHas byHKIHS,
JorapupmMuIecKas GbyHKIHA, TPUTOHOMETPUUYECKUE

¢ynkuu, obpartHble (DYHKIHMU; yMEHHE CTPOUTH TpaduKu
W3yYEHHBIX ()YHKIHUH, UCTIOIB30BaTh IPaduKu pU U3y9eHUN
MPOIIECCOB U 3aBHCUMOCTEH, TIPU PEIICHUH 33134 U3 JAPYTUX
y4eOHBIX TIPEJIMETOB | 33]a4 M3 PEATbHON KU3HH; BEIPAXKATh
(dopMynaMu 3aBUCIMOCTH MEX/Ty BETHUYNHAMU;

- YMEThb pemiaTh TEKCTOBBIC 3a/la4d Pa3HBIX THIIOB (B TOM
Yrciie Ha TPOICHTHI, OJU M YacTH, Ha JBWXKEHHE, PadoTy,
CTOMMOCTh TOBApOB W YCIYr, HAJIOTH, 3a/1a4yd W3 00JacTh
YIIPaBJICHUS CEMEMHBIMU
COCTaBJISITh BBIPAQKEHUS, YPaBHEHHs, HEPAaBEHCTBA U HX
CHCTEMBl IO YCJIOBHIO 3aJaud, MCCIEOBaTh IOJIy4CHHOE
pelleHNe U OLEHUBATh IPABONOI00HOCTh Pe3yIbTAaTOB;

- YMETh OIIepHpPOBATh cpenHee
apudMeTHuecKkoe, MeauaHa, HaumOoJblllee M HauMEHbIIee

JUYHBIMH U buHaHCcaMn);

TIOHATHUSAMMN:

3HAa4YeHMs, pa3Max, UCIepCHusi, CTAaHAAPTHOE OTKIOHEHHE
YHUCIIOBOrO Habopa; ymeTb H3BIEKaTh, HMHTEPIPETUPOBATDH
uH(pOpMallMIO,  TpEACTaBIEHHYHO B  Tabimumax, Ha
quarpammax, rpagukax, OTpakarllyl0 CBONCTBA peallbHbBIX
IPOLECCOB U SIBJICHHM; MPEeACTaBIATh HHMOpPMALHUIO C
MOMOIIBIO TabIuUIl u Jarpamm; UCCIIEZIOBATh
CTaTUCTUYECKHE JaHHbIE, B TOM 4YHUCJIE C MPUMEHEHUEM
rpaduuecKux METOAOB U NIEKTPOHHBIX CPEJICTB;

- YMETh OINEpPUPOBATh MOHITUSIMH: CIyJalHBIA OMBIT U
ciydailHOe COOBITHE, BEPOSITHOCTh CIYyYalHOTO COOBITHS;

YMCHHUEC  BBIYHUCIATH BCPOATHOCTH C  HUCIIOJIB30BAHUCM




II03HABATEIbHOU U COLMATIbHOW IPAKTUKE

rpadu4ecKux METOJOB; MPUMEHSTH (POPMYIBI CIOKECHHUS H
YMHOXXCHUSI BEpPOSITHOCTEH, KOMOHMHATOpHBIE (AKTBI U
dopMynbl TpU pELICHWH 3aJad; OLEHUBATh BEPOSTHOCTH
peaIbHBIX  COOBITHI; 3HAKOMCTBO CO  CIIy4yalHBIMH
BEIMYMHAMHU; yMEHHE TPHUBOJUTH TNPUMEPHI IPOSBICHUS
3aKOHa OOJIBIIMX YHCET B TPUPOAHBIX M OOIIECTBEHHBIX
SIBIICHUSX;

- yMeThb ONEpUpOBaTh MOHATHUSMH: TOYKA, MpSIMasi,
TUTOCKOCT, MIPOCTPAHCTBO, JIBYT PaHHBIH yrod,
CKPEITHBAIOIIAECS psIMBIE, MapajuieIbHOCTh "
NEePIEHANKYISPHOCTh TPSMBIX U TUIOCKOCTEH, YroJl MEXIy
NPSIMBIMH, YTOJI MEXIY TPSMOU M TUIOCKOCTBIO, YTOJ MEXTY
IUIOCKOCTSIMH, PAacCTOSIHUE OT TOYKH JIO TUTIOCKOCTH,
paccTosiHUE  MEXIY  MNPSAMBIMH,  pAcCTOSIHME  MEXIY
IUIOCKOCTSIMU; YMEHHUE MCIIOJb30BaTh IPU PEIIEHUM 3a7ay
U3ydyeHHblE (PAKThl M TEOPEMbl IUIAHUMETPHUH; YMEHUE
OLICHUBATh pa3Mepbl 00BEKTOB OKPYXKAIOIIEro MUPA;

- YMeTb ONEpUPOBaTh MOHATHSIMU: MHOTOTPAHHUK, CEYECHUE
MHOIOI'paHHMKa, KyO, Iapajienenurnes, npu3ma, nupaMmuia,
¢urypa u NOBEpXHOCTh BpallleHMs, LMWIMHAP, KOHYyC, Liap,
chepa, ceueHuss  (uUryppl  BpalleHHs,  IUIOCKOCTb,
Kacaromascs  chepbl, WIMHIPA, KOHYyca, IUIOLIAJ]lb
IOBEPXHOCTU NHUPAMUAbI, HPU3MBI, KOHYCa, IMJIUHJpA,
wiomanab  cdepbl, o0beM  Kyba,  OPSIMOYTOJBHOTO
napanjenenunena, MupaMu/sl, TPU3Mbl, HWIKHAPA, KOHYCA,
mapa; yMeHue u300pakaTb MHOTOTPAaHHUKH U MOBEPXHOCTH
BpAlllEHHs], UX CEYEHMS OT PYKH, C MOMOILIBIO UYEPTEKHBIX
UHCTPYMEHTOB M DJIEKTPOHHBIX  CPEACTB;  YMEHHE
pacro3HaBaTb CHMMETPHUIO B IPOCTPAHCTBE; YMEHHE




pacno3HaBaTh MPABUIbHBIE MHOTOIPAHHUKY;
- yMeTh  ONEpPUPOBATh  MOHATUSIMHU:  JBW)KCHHE B
MPOCTPAHCTBE, TMOJO0HBIE (UTYpBI B  IPOCTPAHCTBE;
WCIIOJIb30BAaTh OTHOUIEHHWE IUIOIIAJACH MOBEPXHOCTEN U
00BeMOB TIOJIOOHBIX (UTYpP TIPH PEIICHUH 3a/1a4;

- YMETh BBIYMUCIATH TEOMETPUUYECKUE BEIWYUHBI (IUIMHA,
yroJ, miomnaab, 00beM, IJIOMIa/lb NOBEPXHOCTH), UCIOJIB3YS
H3y4eHHBIE (OPMYIIBI U METOJIBI;

- YMETh OTNEPUPOBATH MOHATUSIMH: MPSMOYTOJIbHAS CHUCTEMA
KOOPJMHAT, KOOPAWHATBI TOYKH, BEKTOP, KOOPIMHATHI
BEKTOPA, CKAJIIPHOE TIPOU3BEICHUE, YOI MEXKTY BEKTOPAMH,
CyMMa BEKTOPOB, IIPOM3BEJEHWE BEKTOpa Ha YHCIIO;
HaxOJIUTh C TIOMOIIBIO HW3YYEHHBIX (HOPMYT KOOPIAMHATHI
CEpEeNNHBI OTPE3KA, PACCTOSIHUE MEXTY IBYMSI TOUKAMU;
-yMeTh BBIOMPATh NOIXOMSIIUNA HM3Yy4EHHBIH METON s
pellleHrs 3a/lauM, pacro3HaBaThb MaTeMaThyeckue (akThl U
MaTeMaTH4eCKUe MOJETU B MPUPOJIHBIX M OOIIECTBEHHBIX
ABJICHUSX, B MCKYCCTBE; YMEHHE NPUBOAUTH IPUMEPHI
MAaTeMaTUYECKUX OTKPBITUA POCCUUCKOM W  MHPOBOM
MaTeMaTUYECKOU HAayKH.

-yM€Th ONEPUPOBATh MOHATHUSIMHU: OIPEICICHHE, aKCUOMa,
TeopeMa, CIIEJICTBHE, CBOWCTBO, IMPHU3HAK, J0Ka3aTEJIbCTBO,
paBHOCHUIIbHBIE (DOPMYIUPOBKU; yMeHUEe (GOpMyITUpOBaTh
oOpaTHOE M MPOTUBOMOJOXKHOE YTBEPKICHHE, MPUBOAUTH
OpuUMepbl U KOHTPHOPUMEPBI,  HUCIOJIb30BaTh  METO]
MaTeMaTHUYeCKOM MHIYKIUHU; MPOBOJAUTH JIOKA3aTEeIbHBIE
paccyXJIeHHs IpH PELICHUH 3a]ad, OLICHUBATh JOTUYECKYIO
MPaBUIILHOCTh PACCYXKACHUII;

- yMeTb  ONEpUpOBaTh  MOHSATUSMU:  MHOXKECTBO,




IIOJIMHOXKECTBO, OIE€palliM HaJ MHOXECTBAMH; YMEHHUE
UCII0JIb30BAaTh TEOPETUKO-MHOKECTBEHHBIN ammapar Ajs
ONMCAaHUS PEAJbHBIX IMPOLIECCOB U SIBICHUN NPHU PELICHUU
3a/1a4, B TOM YUCJE U3 IPYTUX YYEOHBIX IPEIMETOB;

- YMETh ONEPUPOBaTH MOHATUSAMH: Trpad, CBI3HBINA rpad,
JIepeBo, LUK, rpad Ha IUIOCKOCTH; yMEHHE 3aJaBaTb U
ONMCHIBaTh Tpadbl pa3IUYHBIMHU CIIOCOOAMU; HCHOJIb30BATh
rpadsl IpH peleHny 3a1ay;

- YMETb CBOOOJHO OINEPUPOBATH MOHITUSIMH: COYETaHUE,
[IEPECTAHOBKA, YHUCJIO COYETaHUH, 4YHCIO IEepPECTaHOBOK;
o6unoMm HploTOHa; yMeHHE MPUMEHSATh KOMOWHATOpHbBIE
(bakThl U paccyXJIeHus JJis peleHus 3a1ay;

-yMeTh OINEpUPOBATH MOHATHAMH: HATypalbHOE YHUCIIO,
LIEJIOE YMCII0, OCTATOK MO0 MOAYJIO, PAllMOHAIBHOE YHCIIO,
UppalMOHAIILHOE YUCIIO, MHOXECTBA HATypaJIbHBIX, LEJbIX,
paLMOHATIbHBIX, JeHCTBUTENBHBIX qUCET; yMEHHE
UCMOJb30BATh MPHU3HAKU AEIMMOCTH, HaUMEHBIINH OOIIMH
JeTUTeNh M HauMeHbllee ofliee KpaTHOE, aJIrOpUTM
EBkina npu pemieHuy 3a1ad; 3HAKOMCTBO € pPa3IMYHBIMU
NO3UIIMOHHBIMU CUCTEMAaMH CUMCIICHHUS;

- YMeTb CBOOOJHO ONEpPUPOBATH MOHITUSMHU: CTENEHb C
LEeNbIM  TO0Ka3zaTesleM, KOpeHb HATypajlbHOM  CTEeleHH,
CTETIEHb C pallOHAJIbHBIM II0OKa3aTeleM, CTeNeHb C
JIeWCTBUTENIBHBIM (BELLIECTBEHHBIM) MOKa3aTeeM, JOTapu(pm
41Cila, CHHYC, KOCHHYC U TAHT'€HC ITPOM3BOJILHOTO YHCIIA;

- yMeTb  ONEpUpPOBaThb  MOHATHSAMH:  TOXKIECTBO,
TOKJECTBEHHOE MpeoOpa3oBaHue, ypaBHEHHE, HEPABEHCTBO,
CUCTEMAa YpPAaBHEHUH M HEPABEHCTB, PAaBHOCWJIBHOCThb
YPaBHEHHUI, HEPaBEHCTB U  CUCTEM, PpALHUOHAJIBHBIE,




UppanroHaIbHbIE, MoKa3aTebHbIe, CTEIICHHBIE,
JorapuMHUUECKUE,  TPUTOHOMETPUYECKHUE  ypaBHEHHS,
HEpaBEHCTBA M CHUCTEMBI, YMEHHE peIlaTh ypaBHEHHS,
HEPaBEHCTBA M CHCTEMBI C MOMOINBIO PA3IMYHBIX MPUEMOB;
pemaTh ypaBHEHHUsI, HEPABEHCTBA U CUCTEMBI C MTApaMETPOM;
NPUMEHSTh YPaBHEHWs, HEPABEHCTBA, WX CHUCTEMBI IS
peleHusl MaTeMaTHYeCKUX 3a/1ad W 33734 U3 Pa3IHIHBIX
obracTeil HayKu U pealbHOM JKU3HH;

-yMeTb  CBOOOJHO OTEpPHpPOBATh TOHATHIMH: TpaduK
¢byHkuuu, oOpatHas GYHKIHS, KOMIO3UIMS —(YHKIHH,
nvHeWHas (QyHKOMs, KBajpaTWdHas (YHKIHSA, CTENCHHAs
GyHKIIUST € T[eNbIM  TOKa3aTelieM, TPUTOHOMETPHUYECKHUE
¢byHKuMHM, OOpaTHbIE TPUTOHOMETpUUYECKHE  (DYHKIUH,
nokazaTenpHass M Jiorapudmudeckas ¢GyHKIUU; yMEHHUE
cTpouTh Tpaduku (YHKIUN, BBITIOJHATH TPEOOpa3oBaHUS
rpaduKoOB (PyHKITUH;

YMEHHUE UCMONb30BaTh TpapuKu (QYHKIUM A1 H3y4eHUs
IPOILIECCOB M 3aBHCUMOCTEH MpH pelleHuH 3a1ad U3 APYrux
Y4EOHBIX IpPEIMETOB M U3 pEaJbHOW JKU3HU; BbIPAXKATh
(opMynaMu 3aBUCUMOCTH MEX/1y BETMUNHAMU;

yMeHue CBOOOJHO ONEpUpOBaTh MOHATUSAMH: YETHOCTb
GyHKIUY, OEpUOAUYHOCTh (YHKIUHM, OrPAaHUYEHHOCTh
(GbyHKIMHM, MOHOTOHHOCTH (DYHKIIMH, SKCTpeMyM (YHKIIUH,
HauOoJiplllee M HauMEHblee 3HAaueHus (QyHKIMH Ha
IPOMEXYTKE; YMEHHUE NMPOBOJAUTH HCCIeI0BaHUE (QYHKIIUY;
YMEHHUE HCIMOJb30BaTh CBOMCTBAa M rpaduKu (GYHKUUN UIs
pelleHusl ypaBHEHUH, HEPAaBEHCTB U 3aJay C MapaMeTpaMu;
n300pakaTb Ha KOOPAMHATHOM IUIOCKOCTH MHOXECTBa
peleHi ypaBHEHUH, HEPABEHCTB U UX CUCTEM;
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-yMETh cBOOOTHO OTIEPHPOBATH TOHSATHSIMH:
II0CJIEZIOBATEIBHOCTD, apupmeTnyecKas nporpeccus,
reoMeTpuveckass Iporpeccus, OECKOHEYHO YOBIBaroIIas
reoMeTpUIecKast IpOrpeccusi; yYMEHHE 3aJ1aBaTh
IOCJIEJIOBATEIbHOCTH, B TOM  4YHCIE€ C  IOMOIIbIO
PEKYppPEHTHBIX (popMyT;

- yMeTh ONEpUPOBaTh TOHSATHSAMH:  HENPEPHIBHOCTh
(GyHKIMM, acCUMITOTHI rpaguka (QpyHKIUHU, 1epBas U BTOpas
npou3BOaHAs (DYHKIIMM, TEOMETPUYECKHUN U (Pusmdeckuit
CMBICIT  NPOU3BOJHOM, TepBOOOpa3Hasi, OIpe/eTIeHHbIN
WHTETPaJ]; YMCHHE HaXOJAUTh aCUMITOTHI Tpaduka GyHKINH;
YMEHHUE BBIUUCIATH IMPOU3BOJHBIC CYMMBI, TPOW3BEICHHS,
YaCTHOTO ¥ KOMITO3WIMK (PYHKIHMH, HAaXOAWUTh ypaBHEHHE
KacaTelbHOU K rpaduKy QyHKIINH;

YMEHHE HCNOIb30BaTh MPOU3BOAHYIO [UIS HCCIEAOBAHUS
byHKUMA, U1  HAXOXKJAEHUS HAWIy4IlIero peleHus B
NPUKIATHBIX, B TOM YHCJIE COLMAIBbHO-3KOHOMHYECKUX U
busznueckux 3ajayax, JUid ONpPENENeHUS CKOPOCTH U
YCKOpPEHUS; HaxXOIUTh IUIOMIaAd U 00BeMbl Quryp c
MOMOIUIBIO UHTerpaa; MIPUBOIUTH MPUMEPBI
MaTeMaTH4eCKOIro MOJICTTUPOBAHUS C MTOMOIIIBIO
muddepeHInaIbHbIX YpaBHEHUI;

- yMETb ONEpUPOBaTh MOHATHUAMHU: KOMIUIEKCHOE YHCIIO,
COTPSHKEHHBIE KOMIUIEKCHBIE YHWCIIA, MOAYJIb U apryMEHT
KOMIUIEKCHOTO 4Hcia, (hopMa 3amMCH KOMIUIEKCHBIX YHCEN
(reoMeTpuyeckas, TPUrOHOMETpHUECKas U ajaredpanyeckas);
yMeTh  MpPOU3BOJAUTH  apupMeTHueckue  JAeicTBUA ¢
KOMIUIEKCHBIMHU YHCIIaMU; MIPUBOJUTH pUMeEpbI
UCTIOJIb30BAHUS KOMIUIEKCHBIX YHCEIT;
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- yMeThb CBOOOJHO ONEpPUPOBATH MOHATHUSAMH: CpeaHee
apudMeTHuecKoe, MeauaHa, HaumOOoJIblIee M HaMMEHBIIEe
3Hau€HUus, pa3Max, JIUCHEPCUs, CTaHJAPTHOE OTKJIOHEHHE
JUIs ONMCAaHUS YMCIOBBIX JAHHBIX; yYMEHHE MHCCIIEI0BaTh
CTaTHUCTUYECKUE JaHHbIE, B TOM 4YHCIIE€ C IPUMEHEHHUEM
rpaguueckux  METOJOB M  DJEKTPOHHBIX  CPEJCTB;
rpauuecku UcCleoBaThb COBMECTHbIE HAOMIOACHUS C
IIOMOIIIBIO JUarpaMM PacCeUBaHUs U JIUHEHHOMN PErpecChy;

- YMETh HaXOJUTh BEPOSATHOCTU COOBITHI C UCTIOJIb30BAHUEM
rpauueckux MeTOJOB; MPUMEHSTHh JUIsl pEIIeHUs 3aaad
(bOopMyIIBI CIOKEHHUS U YMHOXKEHUSI BEPOSITHOCTEH, hopMyy
MOJIHOM BepoATHOCTH, popmyiny bepHymnnu, koMOUHATOpHBIE
dakTel ¥ QOpMYNbI; OLEHUBATh BEPOSTHOCTU pPEATbHBIX
COOBITHI; yYMEHHE OIEepUPOBATh TOHATHAMU: CIIydaiiHas
BEJINUMHA, PACHpENEIICHUE BEPOATHOCTEH, MATEMATHYECKOE
O0XWJaHHWE, JUCHEpCHs U  CTAaHJApPTHOE  OTKIIOHEHHE
CIyJyailHOW  BeJIMYMHBI, (QYHKIIMU  paCIpEACIICHUs W
IJIOTHOCTU PAaBHOMEPHOTO, MOKA3aTE€IbHOTO U HOPMAJIBHOIO
pacupeneneHu; YMEHHUE HCII0JIb30BAThH CBOMCTBA
U3YYEHHBIX  pacOpeleleHuid Uil  pelleHHus  3a4ady;
3HAKOMCTBO C TMOHSITUSIMH: 3aKOH OOJIBIIUX YHCEN, METOIbI
BBIOOPOYHBIX MCCIEIOBAHUN; YMEHHE MPHUBOJUTH MPUMEPHI
NPOSIBIICHUSI 3aKOHa OOJIBIIMX 4YHUCEN B MPUPOJIHBIX U
OOIIECTBEHHBIX SIBICHUSX;

- YMeTb CBOOOJTHO ONIEpUpPOBATh MOHATUAMU: TOUKA, IpsAMasi,
IUIOCKOCTb, TPOCTPAHCTBO, OTPE30K, JIyd, IUIOCKUH YroJl,
JBYTPaHHBIA YIOJ, TPEXTPaHHBIA YroJj, IMEpeceKaroIuecs,
napajjieibHble u CKPEILUBAIOIINECS IpsSIMBIE,
NapaJyieIbHOCTh M NEPHEHAMKYISIPHOCTh MPSMBIX U
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TUIOCKOCTEH, YroJl MEXAy NPSIMBIMH, YIOJ MEXKIy NpsIMO 1
IUIOCKOCTBIO, ~ YroJd  MEXAy  IUIOCKOCTSIMH;,  YMEHHE
UCTIOJIb30BATh TMPH PEIICHUU 33134 W3y4eHHbIE (DAKThI U
TEOPEMBI IUIAHUMETPUH;, YMEHHE OIICHMBATh pa3Mepsl
O00OBEKTOB B OKpPYKAIOIIEM MHPE;yMEHHE OIEpUpPOBAThH
MOHATUSIMH: MHOTOTPAaHHHMK, CEUYEHHEe MHOTOTPaHHHKA,
NPaBUJIBHBII MHOTOTPaHHHMK, MpHU3Ma, HpamMua, Gurypa u
MOBEPXHOCTh BpaIlleHHs, IWINHAP, KOHYyC, Imap, cdepa,
pa3BepTKa TOBEPXHOCTH, CEYCHHs KOHyca M IWJIMHJPA,
napajyieNlbHble OCH WJIM OCHOBAaHHWIO, CEUYCHHE Imapa,
TUTOCKOCTh, Kacaromasicsi cepbl, MUIHHIPA, KOHYCa; YMEHUE
CTPOHTH ceueHme MHOTOTpaHHHKa, n300paXkaTh
MHOTOTPaHHHUKH, (HUTYpHl ¥ TIOBEPXHOCTH BpAIICHUS, HX
CEUYCHHUS, B TOM YHCJIE C MOMOIIBIO AIEKTPOHHBIX CPEICTB;
YMEHHE NPUMEHATh CBOMCTBA T'€OMETPUYECKUX (UTYD,
CaMOCTOSITENBHO (OPMYIMPOBATH OMPEICICHUS M3y4aeMbIX
¢uryp, BBIIBUTaTh THIIOTE3bl O CBOWCTBaX M NpPU3HAKaX
reoMeTpudeckux (uryp, oOOCHOBBIBATH MM ONPOBEPraTh
UX; YMEHHE TMPOBOJUTH KiIacCH(UKAIMIO QUTYyp IO
pa3NUYHBIM ~ TpPU3HAKaM,  BBIIOJHATH  HEOOXOIUMBIE
JIOTIOJTHUTEIIbHBIE IOCTPOCHMUS;

-yMeTh CBOOOJHO ONEPHPOBATH MOHATHAMH: ILIOIIAIb
¢burypsl, o0beM (uUrypbl, BEIMYMHA yria, PacCTOSHUE OT
TOYKM JO IUIOCKOCTH, PAacCTOSHHE MEXIy MpSIMbIMHU,
paccTosiHUE MEXIYy IUIOCKOCTAMH, IUIomans  cgepsl,
IUIOINAJb  MOBEPXHOCTH MHPAaMUbL, TPU3MBL, KOHYcCa,
WINHApa, 00beM Ky0a, MPSIMOYTOJIbHOTO Hapajieenumnesaa,
NUpaMUbl, MPU3MBI, LIIKHApPA, KOHYca, lIapa; yMEHUe
HaXOJIUTh OTHOIIEHUE 00BEMOB MOJIOOHBIX (QUTYD;
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- yMeTh CBOOOJHO OINEPUPOBATH MOHATHSIMH: JBIKCHUE,
napajulebHBIA TIEPEHOC, CHUMMETPHUST Ha TUIOCKOCTH M B
MPOCTPAHCTBE,  TIOBOPOT, MpeoOpa3oBaHHE  TOJOOMS,
nojI00HbIe  (DUTYPBI; YMEHHE pAclO3HABaTh paBHBIC U
1oI00HBIE (UTYpPBI, B TOM YHCJI€ B TPUPOJIE, HCKYCCTBE,
ApXUTEKType; YMEHUE HCIIOJIh30BaTh T'€OMETPHUYCCKUE
OTHONICHHSI, HAXOJUTh T€OMETPUYCCKHE BEIWIHHBI (JTHHA,
yroj, IUIONaab, 00bEM) TpPHU pEHICHUH 3a7ad U3 JIPYTuX
YUEOHBIX MPEAMETOB U U3 PEATbHOU KU3HU;

- yMeTh cB0O0OIHO OTICpUPOBATH MMOHATHSIMU:
MPSIMOYTOJIBHAST CUCTeMa KOOPJIMHAT, BEKTOP, KOOPIUHATHI
TOYKH,  KOOPJAWHATHI  BEKTOPA, CyMMa  BEKTOpOB,
MIPOM3BEJICHNE BEKTOpPa Ha YHCIIO, Pa3JIOKEHUE BEKTOpa IO
0asucy, CKaJSIpHOE MIPOU3BEJICHHE, BEKTOPHOE
MPOW3BEJCHNE, YroJl  MEXKIy  BEKTOpaMHu;  yMEHHUE
HCII0JIb30BaTh BEKTOPHBIM M KOOPJAWHATHBIA METOM JIIs
pCIICHUs TEOMETPUYCSCKUX 3a7ad M 3a/ad JPYTHX Y4eOHBIX
IIPEIMETOB; ONICPUPOBATh MOHATHUAMHU: MaTtpuia 2x2 u 3x3,

ONpCACINTECIIb MaTpHIlbl, FGOMeTpI/I‘IeCKI/Iﬁ CMBICJI
OIIPCACIINTECIIA,

- YMCTb MOJACIUPOBATH PCAJIbHBIC CHUTyallUHM Ha A3bIKC
MaTEMAaTHUKU, COCTaBJIATH BbIPpAKCHUA, YpaBHCHMN,

HEpaBEHCTBA M UX CHUCTEMbl II0 YCIOBHIO 3a/lauH,
UCCIIeI0BaTh MOCTPOCHHbIE MOJENU C MCIOJb30BaHUEM
anmapara  anreOpbl, HMHTEPIPETUPOBATH  MOJTYYEHHBIN
pe3yabpTaT; CTPOUTH MATEMATUYECKHE MOJEIN C TOMOILBIO
T€OMETPUYECKUX TOHITUN U BEIUYHH, PELIaTh CBSI3aHHBIE C
HUMHU TIPaKTHUYECKUE 3aJaud; COCTaBIIATH BEPOSTHOCTHYIO
MOJAENb W WHTEPIPETUPOBATH IOJIYYECHHBI pPE3YJbTaT;
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peuiaTh NPUKIAAHBIC 3aa4u CpCACTBAMU MATCMATHYCCKOI'O
aHaJi3a, B TOM YHCIE COLUAIBHO-DKOHOMHUYECKOIO U
(GU3HYECKOTO XapakTepa;

- YMCHHUC BI>I6I/IpaTI) HOI[XO[[?IIIII/Iﬁ MCTOA A PCIICHUA
3ala4yv, IMOHMMAaHUC 3HAYMMOCTH MATCMATHUKW B HU3YYCHUU
MPUPOTHBIX U OOIIECTBEHHBIX IMPOIIECCOB M  SIBJICHUN;
YMEHUE pacro3HaBaTh MPOSBIICHHE 3aKOHOB MAaTEMAaTHKH B
HCKYCCTBC, YMCHHUC NPHUBOIWUTH HNPUMEPHLI MATCMATHUYCCKHUX

OTKPBITHI POCCUICKON U MUPOBOW MAaTeMAaTHYECKON HAYKU

OK 02 Hcnosib3oBaTh
COBPEMEHHBIC CPE/ICTBA
MMOWCKA, aHATTN3a U
MHTEpIpeTaluy nH(opManuu,
1 nH(QOpPMAITMOHHBIC
TEXHOJIOTUU JIJIs1 BBITIOJIHEHUS
3a/1a4 TPOPECCUOHATBHON
NesITeNbHOCTH

B o0nacTi ieHHOCTH HAYYHOTO MO3HAHUS:
-chhOpPMHUPOBAHHOCTH MHPOBO33pPEHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY  YpPOBHIO
pa3BUTHSA HAyKH W OOIIECTBEHHOW NPaKTHKH,
KYJIbTYP,
CHOCOOCTBYIOLIETO OCO3HAHUIO CBOEr0 MECTa B
MOJIMKYJIETYPHOM MUDE;

- COBCPUHICHCTBOBAHUC

OCHOBaHHOI'O Ha Juajore

SI3BIKOBOU U

YUTATEIbCKOM  KyJABTYphl ~ Kak  CpeAcTBa
B3aMMOJICHCTBUS MEXIY JIIOJbMU U TO3HAHUS
MUDa;

= OCO3HAaHUC IICHHOCTHU HaquOﬁ JCATCIIBHOCTH,

TFOTOBHOCTb ~ OCYLIECTBIISATh  IMPOCKTHYIO U
UCCIIeI0BATEIbCKYIO NS TEeIbHOCTD
UH/IMBUyaJIbHO U B TPYIIIE.

OBnageHue  yHMBEpPCAJbHBIMU  Y4EOHBIMH

MIO3HABATEIbHBIMU ACHCTBUSIMHU:

B) paboTa ¢ uHpopMarueit:

- BIIQIETh HaBBIKAMU TMOJIy4eHHs] MH(OpMaIu
U3 UCTOYHHUKOB Pa3HbIX TUIIOB, CAMOCTOSATEIBHO

- YMETh ONEpUPOBATH MOHATHIMU: pallMOHATIbHAS (QYHKIIHS,
byHKIHIA, byHKIHA,
byHKIIHS, TPUTOHOMETPUYECKHUE
byHkuuH, obpaTHble (YHKIMH; YMEHUE CTPOUTH TI'paduKu
U3y4CHHBIX (YHKIMH, UCIIOJIb30BaTh rpaduKy Ipu U3y4EHUU
IPOILIECCOB U 3aBUCUMOCTEH, IIPU PEIIEHUH 3a1a4 U3 APYTUX
Y4EOHBIX MPEAMETOB U 33aJjau U3 PEeabHOM *KU3HU; BBIpaXKaTh
(opMynaMu 3aBUCUMOCTH MEX/1y BETUUNHAMU;
- yMeTb  OIepupoBaTh
TOKIECTBEHHOE IIPeoOpa3oBaHue, ypaBHEHHE, HEPABEHCTBO,

IIOKa3aTCJIbHas CTCIICHHAaA

norapudmMugeckas

IIOHATHUAMMU: TOXACCTBO,

CHCTEMa ypaBHeHI/Iﬁ U HCPABCHCTB, PABHOCHUJIIBHOCTb
ypaBHeHHﬁ, HCPABCHCTB n CHUCTEM, paniroOHAJIbHBIC,
HppalnnOHaJIbHbIC, II0Ka3aTCJIBHBIC, CTCIICHHBIC,
JIOFapH(i)MI/I‘leCKI/Ie, TPUTOHOMCTPHUYCCKHUC YpaBHCHUA,

HCpaBCHCTBA W CHUCTEMbI; YMCTb pCIIaTb YpPABHCHUI,
HCPAaBCHCTBA U CHUCTCMbI C NMMOMOINBIKO PA3JIMYHBIX ITPUCMOB,
peuiaTh YpaBHCHHA, HCPABCHCTBA U CUCTCMbI C MTapaMCTPOM;
INPUMCHATL YPAaBHCHUS, HCEPABCHCTBA, HUX CHUCTCMbI JId
pelmieHUud MATEMATUYCCKUX 3aJdad U 3aJa4 U3 PA3JINIHBIX

oOacTeil HayKu U pealbHOM KHU3HH;
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OCYILLIECTBIIATh IOUCK, AHAJIN3, CUCTEMAaTH3ALUIO
U MHTEpIpeTanuio HHOOPMAIMKU PA3TUIHBIX
BUIOB U (OPM IpEACTaBICHUS;

- CO3/1aBaTh TEKCThbl B PA3JIMYHBIX QopmaTax c
y4eTOM Ha3HayeHUs MH(OpMalUu U IeIeBOI
ayIUTOpUHU, BHIOMpas ONTHUMAIbHYIO (opmy
MIpe/ICTaBICHUS U BU3yalU3aluy;
- OILIGHMBaTh JIOCTOBEPHOCTb, JIETUTUMHOCTh
nH(popmaluy, €€ COOTBETCTBHE IpPABOBBIM U
MOPaJIbHO-3TUYECKUM HOPMaM;

- HCIIOJIb30BaTh CPEJICTBa MHPOPMAIIMOHHBIX U

KOMMYHHKAIITHOHHBIX TEXHOJIOTHH B PEUICHUHA

KOTHUTHUBHBIX, KOMMYHHUKATHBHBIX "
OpraHW3aIlMOHHBIX 3a7a4 ¢ COOJI0IeHUEM
TpeboBaHUH APrOHOMUKH, TEXHUKHU

0€301MacHOCTH, THUTHEHBI, PecypcocOepeKeHuUs,
MpPaBOBBIX W OTHYECKUX  HOPM, HOPM
nH(popMaImoHHOM 06€30MMacHOCTH;

- BIIQJICTh HaBBIKAMH PACIO3HABAHUS M 3aIIHUTHI
uHdopmaruu, HHGOPMAITMOHHONW 0E30TTaCHOCTH

JINYHOCTH

- YMCTb CBO6OI[HO ONICpUpOBaTL MNOHATUAMHU: JIBUKCHUC,
HapaHHeJIBHBIf/'I IepeHoC, CHUMMCTpHA Ha IIJIOCKOCTH W B
moao0ous,

IPOCTPAHCTBE,  IIOBOPOT,  IpeoOpa3oBaHue

¢burypsl; ymeTb
nofo0HbIe (UTYpBl, B TOM 4YHCIE B TPUPOJE, HCKYCCTBE,
apXHUTEKType;  YMETb
OTHOIIEHUS, HAXOJUTh T€OMETPUYECKHE BEIWYHHBI (JTMHA,

10JI00HBIE pacrno3HaBaThb paBHbBIE U

HCIIOJIB30BaTh reoOMETPHUICCKUEC

yroj, IUIONaab, 00bEM) TpPHU pEHICHUH 3a7ad U3 JIPYTuX
YUEOHBIX MPEAMETOB U U3 PEATbHOU KU3HU
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OK 03 [InanupoBaTh u
[peaI30BBIBATH COOCTBEHHOE
podeccuoHaTbHOE U
ITMYHOCTHOE Pa3BHUTHE,
[PEIPUHIMATEIHCKYIO
NeATeTbHOCTD B
podeccroHalbHOM cdepe,
VCTIOJIH30BATh 3HAHUS 110
(uHAHCOBOW I'PaMOTHOCTH B
Pa3TMYHBIX KU3HEHHBIX
CUTYaIHsIX

B o0iactu JyXOBHO-HPaBCTBEHHOTO
BOCIIUTAHUA:

-- c(hOpPMHUPOBAHHOCTH HPaBCTBEHHOI'O
CO3HAHMSA, DTUYECKOTO IIOBEICHU,

- CIIOCOOHOCTH

OLICHUBATh CUTYyaluIO n

IIpUHUMATh OCO3HAaHHBIC peuicHus,

OPHEHTHPYSICh Ha  MOPaJbHO-HPABCTBEHHBIE
HOPMBI U IIEHHOCTH;

- OCO3HAaHWE JIMYHOTO BKJaJa B TOCTPOCHHE
YCTOMYHUBOTO OYIYIIETO;

- OTBETCTBEHHOE OTHOIIEHHE K CBOHUM
pomuTeNnssM U (WJIM) JPYrUM 4YICHAM CEMbH,
CO3JaHMI0O CEMBM Ha OCHOBE OCO3HAHHOTO
NPUHATUA [IEHHOCTEH CEMEWHOW JKH3HU B
COOTBETCTBUU C TPAIULIHUSIMHU Hapo 0B Poccuu;
C YY4ETOM HUMEIOIIUXCS PECYpCOB, COOCTBEHHBIX
BO3MOYKHOCTEW U MPEANOYTECHHI;

OBJ'Ia,Z[eHI/Ie YHUBCPCAJIBbHBIMU PETrYIITUBHBIMU

NEUCTBUSIMU:

a) caMOOpraHu3aIus:

- CaMOCTOSTENILHO OCYILIECTBIISTh
MO3HABATEIIbHYIO  JEATEIbHOCTb, BBISBIATH
npoOiieMbl, CTaBUTh U (QOpPMYIHPOBATH

COOCTBEHHBIC 3amaud B 00pa30BaTEIIbHOU
NEeSITeNbHOCTH U KU3HEHHBIX CUTYAILIUSX;

- CaMOCTOSITENIbHO COCTaBIIATH IJIaH PEUICHUS
poOIeMbI

- 1aBaTh OLICHKY HOBBIM CUTYAIIHIM;

CII0COOCTBOBATH (bopMHpOBaHHUIO u

- YMeTb OIEpUPOBaTh IOHATUSAMHU:  PaALUOHAIbHBIC,
UPpALMOHAJIBHEIE, [I0Ka3aTeNbHBIE, CTCIICHHBIE,
Jorapu(pMHUUECKUE, TPUTOHOMETPUYECKUE YypPaBHEHHS H

HEPaBEHCTBA, X CHCTEMBI;
- YMETh ONEpPUpPOBATh MOHSATHIMU: MHOTOTPAHHUK, CEYCHUE
MHOTOTpaHHHKa, Ky0, TapaieNenure]], npru3mMa, MupaMua,
¢urypa m mMOBEPXHOCTh BpalleHHs, HWIMHAP, KOHYC, IIap,
cdepa, ¢burypst
Kacamomiasics  cepbl, UIUHIPA,
MOBEPXHOCTH TTHPAMUJIBI,
wiomanaes  cdepsl, KyOa,
napaieNienuea, MIPaMHIbl, TIPU3MBI, IWIMHApA, KOHYCA,

CCUCHUA BpallCHUA, IJIOCKOCTD,

KOHYCa, mIomanab

NpU3MBbI, KOHYCa, UWIWHAPA,

00beM MPSIMOYTOJIbHOTO
nrapa; yMeHue nu300pakaTh MHOTOTPaHHUKH M TTOBEPXHOCTH
BpAIICHUS, WX CEYEHHUS OT PYKH, C HMOMOIIbIO YEPTEKHBIX
MHCTPYMEHTOB M JJICKTPOHHBIX  CPEACTB;  YMETh
pacno3HaBaThb CHMMETPUIO B  IPOCTPAHCTBE;  yMETh
pacno3HaBaTh NPaBHIbHbIE MHOTOTPAHHHKH;

- YMETh ONEPUPOBATH MOHATUAMH: MPIMOYrOJbHAS CHCTEMa
KOOPJIMHAT, KOOPIMHATHI KOOPMHATHI
BEKTOPA, CKAJISIPHOE MPOU3BECHHUE, YIOJ MEX/y BEKTOPaMH,
CyMMa BEKTOpOB, IIPOU3BEICHUE
HAaXOJHUTh C IOMOIIBI0 HM3YYEHHBIX (POPMYIT KOOPAWHATHI

TOYKH, BEKTOp,
BEKTOpa Ha 4YHUCIIO;

CCPCANHBI OTPE3KA, paCCTOSAHUC MCKIAY ABYMS TOYKaAMHU
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MIPOSIBJICHUIO IIMPOKOW 3pYAMLIMM B Pa3HBIX
00J1aCTSAX 3HAHUM, ITOCTOSHHO MOBBIIIATH CBOM
00pa30BaTENIbHBIN U KyJIbTYPHBIH YPOBEHb;

0) CaMOKOHTPOJIb!

UCIIOJIb30BaTh  MpUEMBbl  peduexkcun A
OIICHKHU CUTYallUH, BBIOOpA BEPHOTO PEIICHHUS;
- YMETh OLICHWBAThb PUCKH U CBOEBPEMEHHO
MIPUHUMATD PEIICHUS M0 X CHUKEHUIO;

B) SMOILIMOHAJIbHBII VHTEJUIEKT,
MIpeIoaraumil copMrupoBaHHOCTS:
BHYTPEHHEH  MOTHBAlMHM,  BKJIKOYAKOLIEH
CTPEMJIEHHE K JNOCTHKEHMIO LIEJIN U YCIIEXY,

OIITUMMU3M, HUHUIIMATHBHOCTD, yMeHI/Ie
JIIEMCTBOBAT, HCXOs ns3 CBOMX
BO3MOYKHOCTEH;

- OMMAaTUM, BKIIOYAIOLIEH  CHOCOOHOCTh
MMOHUMATh 3MOIMOHAIBHOE COCTOSTHUE JIPYTHX,
YUUTBIBATh ~ €r0  MpPU  OCYIIECTBICHUU
KOMMYHHUKAIIMH, CIOCOOHOCTh K COUYYBCTBHIO
U COIEPEKUBAHUIO;

- COIMAIbHBIX HABBIKOB,  BKIIOYAIOIINX
CIIOCOOHOCTh ~ BBICTPAWBAaTh OTHOIICHUS C
JOPYTUMHU JIIOJIbMHU, 3a00TUTHCS, MPOSBIATH
UHTEPEC U pa3pemarb KOH(INKTHI

OK 04 D¢ dexTuBHO
B3alMO/IEHCTBOBATH U
paboTaTh B KOJUIEKTUBE U
KOMaH/ 1€

TOTOBHOCTh K CaMOpPa3BUTHIO,
CaMOCTOSITENIBHOCTH U CAMOOIIPEIEIEHUIO;
-OBJIaJICHUE HaBBIKAMH yueOHO-
HUCCIIEOBATEIIHLCKOM, MIPOEKTHOU u
COIMAJILHOM JIeATEIILHOCTH,

- yMeTb OINEpPHpOBAaTh MOHATHUAMM: CIy4allHBIA ONBIT U
cilyyailHoe cOOBITHE, BEpPOSITHOCTh CIy4alHOTO COOBITHS;
YMETb  BBIYHUCIATH  BEPOSITHOCTH C  MCIIOJIB30BAHMEM
rpau4ecKux METO/0B; MPUMEHATh (OPMYIIBI CIOXKEHHS U
YMHOXXEHHUSI BEPOSITHOCTEH, KOMOHMHATOpHBIE (aKThl H

18




OBnanenue YHUBEpCAJIbHBIMU
KOMMYHHMKaTUBHBIMU JEHCTBUAMMU:

0) coBMeCTHas JIeATeIIbHOCTb:

- TOHMMAaTh M MCHOJb30BaTh MPEUMYLIECTBA
KOMaHJHON ¥ UHJIMBUyalIbHOW paboThI;

- IPUHUMATh 1IEJIN COBMECTHOM JESITEIbHOCTH,
OpPraHU30BBIBATH U KOOPIAUHUPOBATH JEHCTBUS
o ee JOCTH)KEHHIO:

COCTaBJIATh  IIJIaH

JNEUCTBUM, paclnpenesarb pojaud C y4eToM
MHEHHH yJaCTHHUKOB OOCYXXIATh PE3yJIbTaThI
COBMECTHOM paboThI;

- KOOPIWHHPOBATh M BBINMOJHATE pabOTy B
YCIOBHSAX  pPEallbHOTO, BHPTYaJbHOTO W
KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

- OCYILIECTBJISITh MO3UTHBHOE CTPATErHUECKOE
MOBEJACHUE B  DPa3IMYHBIX  CHUTYyalMsX,
MPOSIBIISATh TBOPYECTBO M BOOOpakeHHUE, OBITh
UHUIIUATUBHBIM.

OBnanenue YHUBEPCAIbHBIMU
PEryISATUBHBIMU ACHCTBUSIMHU:

T') IpUHATHE ce0s ¥ IPYTHX JIIOICH:

- NPUHUMATh MOTUBBI M apTyMEHTHI APYTUX
Jroaei npu aHanmse pe3yabTaToOB
NEeSITeNIbHOCTH;

- MpU3HABaTh CBOE MPaBO M IMPaBO APYTUX
JI0JICH Ha OIIMOKU,

- pa3BHUBaTh CHOCOOHOCTh MOHUMATh MHUpP C

IMMO3UIMH ApYyroro 4€JI0BCKa

dbopMynbl TpU PEIICHUH 3a/1a4; OICHHUBATH BEPOSTHOCTH

pearbHBIX  COOBITHI;  3HAKOMCTBO  CO  CIy4alHBIMHU

BEJIMYUHAMH; YMEHHE INPUBOAUTH IIPUMEPHI NPOSBIICHUSA
3aKOHa OOJBIIMX 4YKCENd B MPUPOAHBIX U OOIIECTBEHHBIX
SABJICHUSX;

- yMeTb CBOOOJHO OINEpUPOBATH MOHSATHUSIMHU: CTEHEHb C
LEeNbIM  II0Ka3aTeleM, KOPEHb

HaTypaJbHOM CTEIEHH,

CTeNEeHb C palUOHAIBHBIM IIOKa3aTeleM, CTENeHb ¢
JEHCTBUTENBHBIM (BELIECTBEHHBIM) MTOKA3aTesIeM, Jorapudm
YHClla, CHHYC, KOCUHYC U TaHT'€HC ITPOU3BOJIBLHOTO YHCIIA;

- yMeTh CBOOOJHO ONEpPUPOBATH MOHATUSAMU: TpaPuK

¢byHkuuu, oOpatHas GYHKIHS, KOMIO3UIMS —(YHKIHH,
TuHelHass QyHKOuUs, KBagpaTu4Has (QYHKUHUS, CTENeHHas
GbyHKIMS € LenpM [OKazaTeieM, TPUTOHOMETPUYECKHE
dbyHKIIMKA, OOpaTHBIE TPUTOHOMETPUYECKHE  (PYHKIIUH,

nokazaTenbHass W Jjorapupmudeckas (YHKIHUH, YMETh
cTpouTh Tpaduku (YHKIUNA, BBITIOJHATH TPEoOpa3oBaHUS
rpaduKoB (PyHKITU;

- yMETh HUCHOJb30BaTh Tpaduku (QYHKIUA I HU3YUCHHUSI
NPOIIECCOB M 3aBHCUMOCTEH MPH PEIICHUH 3a1a4d U3 APYTHX
Y4EOHBIX MPEIMETOB M W3 PEAIbHOW JKU3HHW; BBIPAXaTb
(dopMyiaMu 3aBUCUMOCTH MEX/Ty BETHUYNHAMU;

- CBOOOJIHO OIIEPHPOBATH MOHSTUSMHU: YETHOCTh (YHKIIUH,

HEPUOIMYHOCTh  (YHKIMHM, OrPAaHUYEHHOCTh (YHKLHUH,
MOHOTOHHOCTb ¢byHKLHY, KCTPEMYM byHKIUY,
HauOoJiblllee M HauMEHblee 3HaueHus (QyHKIMM Ha

IPOMEXYTKE; YMETh MPOBOJUTH UCCIIE0BAaHUE (DYHKIINH;
- YMETh HCMOJb30BaTh CBOWCTBA M rpaduku QyHKUMHA UIs
peleHusl ypaBHEHUH, HEPAaBEHCTB U 3aJay C MapaMeTpaMu;
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n300pakaTb Ha KOOPAWHATHOM IUIOCKOCTH MHOXECTBa
pELIEHHUI YpPaBHEHU, HEPABEHCTB U UX CUCTEM
OK 05 OcymectBisth ycTHYI0| B 0051actu acTeTHyeckoro BOCIUTaHUS: - YMETh OIepupoBaTh HOHSTUAMU: cpenHee

1 [IMCbMCHHYIO
KOMMYHHUKALUIO HA
rOCYJIapCTBEHHOM SI3bIKE
Poccuiickoit ®eaeparuu ¢
Y4€TOM 0COOCHHOCTEH
COLIMAJIBHOIO U KYJIBTYPHOTO
KOHTCKCTa

- 9CTETUYECKOE OTHOIICHHE K MHUPY, BKIIOYAS
ACTETHKY OBbITa, HAYYHOTO U TEXHUYECKOTO
TBOPYECTBA, CIOPTa, TPyAa U OOIIECTBEHHBIX
OTHOIIICHUM;

- COCOOHOCTH BOCIIPUHUMATD PA3JIMYHBIE BUJIBI
WCKYCCTBa, TPAJAWIIMH U TBOPUECTBO CBOETr0 M
IPYTUX HaApOJIOB, OIIYIIATh 3MOIMOHAIBEHOE
BO3JICHCTBUE UCKYCCTBA;

- yOXKJIEHHOCTh B 3HAUUMOCTH ISl TUIHOCTU U
o0mecTBa  OTEUECTBEHHOTO M MHPOBOTO
HUCKYCCTBA, dTHUYECKUX KYJIbTYPHBIX TPAIULIUN
Y HapOJHOTO TBOPUYECTBA;

- TOTOBHOCTb K CaMOBBIPaXXCHHUIO B Pa3HbIX

BUJAX KMCKYCCTBAa, CTPEMJICHHE IPOSBIATH
Ka4eCTBa TBOPYECKOH JTMYHOCTH;

Ognanenue YHUBEPCATbHBIMU
KOMMYHHKATUBHBIMH JICHCTBUSMU:

a) oOmieHue:

- OCYyIICCTBISATh KOMMYHHMKAIlMM BO BCEX
cthepax KU3HU;

- pacmo3HaBaTh  HeBepOaJlbHBIE  CPEICTBA
oOIIeHNs,, TIOHUMAaTh 3HAYCHHE COLMATBHBIX
3HAKOB, pacrno3HaBaTh MPEINOCHUTKU
KOH(MIUKTHBIX  CHTyallud M CMAT4arh
KOH(JIUKTBI,

- Pa3BCPHYTO U JIOTUYHO HU3JIaraTb CBOIO TOYKY

apudmeTnyecKkoe, MeauaHa, HAWOOJbIIEE W HAUMCHbBIIEES
3HAUEHUs, pa3Max, IUCIEPCUs, CTAHJAPTHOE OTKIOHCHHE
YHUCIIOBOTO Habopa; yMEHHE H3BJICKaTh, MHTCPIIPETUPOBATH
uH(pOpMAIIMIO,  TPEACTaBICHHYO B  TaOmWIax, Ha
quarpammax, rpagukax, OTpakarollyl0 CBOHCTBA peabHBIX
MPOIIECCOB W SBJICHWH; MPEACTaBIATh HH(DOPMAIHIO C

IIOMOIIIBI0 TaOJINII n TarpaMM; HACCIEI0BaTh

CTaTUCTUYCCKUC JIaHHBIC, B TOM 4YHCJIIC C IPUMCHCHUCM
Fpa(i)I/I'—IeCKI/IX MCTOJOB 1 DJICKTPOHHBIX CPCICTB;

- yMeTh OIEpUpOBaTh TOHATHUSAMHU: TOYKA, TMpsMasd,
MJI0CKOCT, MIPOCTPAHCTBO, JIBYTPAaHHBIN yroJl,
CKpeIlHBaoIIuecs MpsIMbIE, napajyieNbHOCTh u

NEPIEeHIUKYISAPHOCTD MPSAMBIX U IUIOCKOCTEH, Yrol MEXKIY
HPSIMBIMU, YTOJI MEX]Ty MPSIMON U TIOCKOCTBIO, YTOJl MEXKIY

IIOCKOCTAMHU, PpPaACCTOAHHUC OT TOYKM [JO IINIIOCKOCTH,
pacCTosAHnEC MCXKOY IIpsAMBIMH, pPacCTOAHNC MCXKIY
IIJIOCKOCTAMU,

- yMeTh HCHONb30BaTh MPHU PEIICHUU 3a/a4 H3YYCHHBIE
dakTel U TEopeMbl
pa3Mepbl 00BEKTOB OKPYKAIOIIEro MUpa

IUIaHUMETPpUH, YMCHHC OLCHUBATH
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3pCHHA C UCIIOJIB30BAHUCM A3BIKOBBIX CPCIACTB

OK 06. [TposiBisATH
PaKIaHCKO-TIATPUOTHYECKYIO
MMO3UIINIO, IEMOHCTPUPOBATh
0CO3HAHHOE TIOBE/ICHUE HA
OCHOBE TPATUIIUOHHBIX
00111eYeTI0BEUECKIX
[ICHHOCTEH, B TOM YHCJIIE C
YI€TOM rapMOHH3AIUN
MEKHAIIMOHAJIBHBIX U
MEXPETUTHO3HBIX
OTHOIIIEHUI, TPUMEHSTh
CTaHIapThI
AQHTUKOPPYIIIHOHHOTO
[MOBEACHUS

- OCO3HaHWEe OOyYArOIUMUCS

Fpa)KI[aHCKOI\/JI HUICHTUYHOCTH,

pOCCHIICKOM

- IIeJICHAlPaBJI€HHOE pa3BUTHE BHYTPEHHEU
JTyXOBHO-
Hapo/JI0B
UCTOPUYECKHX U

IO3MIMMK JIMYHOCTH Ha OCHOBC
HPaBCTBCHHBIX IIGHHOCTCfI

Poccuiickoit  @enepanuu,

HallMOHAJIbHO-KYIbTYPHBIX TpaaUIIIH,
(dhopmupoBaHue CUCTEMBI 3HAYUMBIX
LIEHHOCTHO-CMBICJIOBBIX YCTaHOBOK,
AHTUKOPPYILIHOHHOTO MHPOBO33pPEHU,
MIPAaBOCO3HAHHUS, DKOJOTMYECKON  KYJIbTYpHI,
CHIOCOOHOCTH  CTaBUTh LM M  CTPOUTH

JKHN3HCHHBIC IIJIAHBbI,

B gactu I'paKAaHCKOI'O BOCIIUTAHUA:

- OCO3HAHHUC CBOMX KOHCTUTYHHMOHHBIX IIpaB H
O6H33HHOCTCI71, YBAXXCHHUC 3aKOHa nu
IMpaBoOIIOpsAaKa,

- IPUHATHC TpaaULHOHHBIX HAaIIWOHAJIbHbIX,

00IIICYEIIOBEUECKUX T'YMaHUCTUYECKUX u
JIEMOKPATHICCKUX IICHHOCTEH;

- TOTOBHOCTb IPOTHUBOCTOSITH  HJCOJIOTHH
OKCTpEeMH3Ma, HaIMOHaIM3Ma, KceHopoOuwu,
JTUCKPUMHUHALIUN o COIUAIbLHBIM,
pPENUTHO3HBIM,  PacoBBIM,  HAIIMOHAIBHBIM
MIpU3HAKaM;

- TOTOBHOCTb BECTH COBMCCTHYIO ACATCIILHOCTDH

- YMETh OIIEPUPOBATH IIOHATUAMHU: IIPAMOYIOJIbHAsA CUCTEMA
KOOpAuHaT, KOOPpAUHATHI TOYKHU, BEKTOP, KOOPAWHATHI
BEKTOPA, CKAJIIPHOE MIPOU3BEACHHUE, YTOJl MEXIY BEKTOPAMH,
CyMMa BEKTOPOB, ITPOU3BEACHNE BEKTOPA HA YHCJIO;
HAXOJMTh C MMOMOUIBIO U3YYEHHBIX POPMYI KOOPAUHATHI
CepeUHBI OTPE3KA, PACCTOSIHINE MEXTY IBYMS TOYKaAMHU,
-yMeTb BBIOMPATh TOAXOIAIINNA U3YISHHBIM METOT JIS
pElIeHUs 3a/1a4uu, paclio3HaBaTh MaTeMaTUIECKUE (PaKThl U
MaTEMAaTU4CCKUE MOJCIN B IIPUPOAHBIX U O6HICCTBCHHI)IX
SBJICHUSX, B UCKYCCTBE; YMEHHUE PUBOUTH IPUMEPDI
MAaTeMaTUYECKUX OTKPBITUH POCCUHUCKON 1 MUPOBOM
MaTeMaTU4eCKON HAyKH.

- YMETh OINEpPUPOBATh MOHITUSIMH: CIyYalHBIA OMBIT U
ciiydyailHOe COOBITHE, BEPOSITHOCTh CIYy4allHOTO COOBITHS;
YMETb  BBIYUCIATH UCIOJIb30BaHUEM
rpauueckux METOJIOB; MPUMEHITh (OPMYJbl CIOKEHUS U

KOMOWHATOpHBIC (aKTBI U

BCPOSATHOCTD C

YMHOKEHUS BEPOATHOCTEH,
GopMynbl NpU pPELIeHHH 3aJay; OLIEHUBAThb BEPOSTHOCTU
CIIy4alHbIMHU
NPOSIBJICHUS

peallbHbIX  COOBITHIA;

BCJIMYNHAMH; YMCHUC TNPHUBOAWUTL I[MPUMCPLL

3HAaKOMCTBO (&{0)

3aKOoHA OOJIBIIMX 4YHCEI B NpUpPOAHBIX H 06H_ICCTBCHHBIX
SABJICHUAX
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B HUHTEpecax  TpaxJaHCKOro  oOImiecTna,
y4acTBOBAaTh B caMOyIIpaBJICHUH B
0011e00pa30BaTeNbHON OpraHu3alul U JIETCKO-
FOHOUIIECKUX OpraHU3alusiX;

- YMEHHE B3aUMOJIEHCTBOBATh C COLIMAJILHBIMU
WHCTUTYTaMH B COOTBETCTBUU C X (PYHKLIUIMHU
1 Ha3HAYCHHUEM;

- TOTOBHOCTh K TYMAHUTAPHOU U BOJIOHTEPCKOMN
NeSITENIbHOCTH;

MaTPUOTHYECKOTO BOCIUTAHMUS:

- c(hOopMUPOBAHHOCTH POCCHUICKOM
rPaXIAHCKOM HJIEHTHMYHOCTH, MAaTPUOTU3MA,
YBOXEHHUS K CBOEMY Hapoay, 4YyBCTBa
OTBETCTBEHHOCTH Tiepe PoauHoM, ropaocTu 3a
CBOM Kpail, cBor0 PoauHy, CBOW S3BIK U
KYyJIbTYpY, MPOIILIOE u HacTosIIee
MHOTOHAIIMOHAIIBHOTO Hapoja Poccuu;

- LIECHHOCTHOE OTHOILIEHHE K I'OCYAapCTBEHHBIM
CUMBOJIaM, HMCTOPUYECKOMY H MPUPOJHOMY
HACJEINI0, NMaMIATHUKaM, TPaJuLUsM HAapOJIOB
Poccun, poctmxenusim Poccum B Hayke,
UCKYCCTBE, CIIOPTE, TEXHOJIOTUSX U TPYIE;

- wuaedHas yOEeXIEHHOCTb, TOTOBHOCTH K
CITy’KEHUIO u 3alluTe OreuyecTna,
OTBETCTBEHHOCTH 32 €ro Cyab0Yy;

OCBOEHHbBIE OOYYAIOIIMMHUCA MEXIIPEIMETHbIE
MOHATHUS U YHUBEpCAJIbHbIE y4eOHBbIE EHCTBUS
(perymnsiTUBHBIE, II03HABATENbHBIE,
KOMMYHHKATHBHBIE);
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- CcHoCcOOHOCTH HUX  UCHOJB30BAHUA B

[I03HABATEIIbHOM M COLUMAJIBHOW IIPAKTHKE,
TOTOBHOCTH K CaMOCTOSATEIILHOMY
IUIAHUPOBAHUIO U OCYIIECTBJICHUIO y4eOHOMU
JEATEIbHOCTH,

OpraHu3aluu y4eOHOTO

COTPY/IHUYECTBA c MearorHIeCKuMU
pabOTHUKAMH W CBEPCTHHKAMH, K Y9acTHIO B
MTOCTPOCHHUH WHIMBUTYATEHO M
00pa3zoBaTeIbHON TPACKTOPHH;

- OBJIaJICHUE HaBbIKaMU y4eOHO-
HCCIIEI0BATENBCKOM, MPOEKTHON U COUAILHOM

JACATCIbHOCTH

OK 07. ConeiicTBOBaTh
COXPAaHEHUIO OKPYKAIOIIEH
Cpelbl, pecypcocOepeKeHuIo,
MMPUMEHSATH 3HAHUS 00
M3MEHEHUH KJIMMaTa,
[IPUHIIUIIBI OEPEKITUBOTO
MPOMN3BOJICTBA, 3 (HEKTUBHO
NIEHCTBOBATh B UYPE3BbIUAMHBIX
CUTYaIUIX

- HC HpI/IHI/IMaTI) )Iel\/’ICTBI/ISI, HpI/IHOCSIHH/Ie Bpe)I
OKpY»Kalolllel cpene;

- yYMETh TIPOTHO3UPOBATh HEOJIATONMPHUSATHBIC
DKOJIOTHYECKHUE MOCJIEACTBUSA
NPEINPUHUMAEMBIX JIEUCTBUM, MPEAOTBpaIlaTh
UX;

- pacIIupuTh
9KOJIOTUYECKOW HaIPaBJICHHOCTH;

- pa3pabaThIBaTh IIaH PEIICHUS IMPOOJIEMBI C
Y4eTOM aHalli3a UMEIOIIUXCSI MaTepUaibHbIX U

OIIBIT ACATCIBbHOCTHU

HeMaTepHaIbHBIX PECYPCOB;
- OCYIIECTBJISATh IIEJICHANPABJICHHBI TOUCK
nepeHoca CpeICcTB U CIOCOOOB JEWCTBUS B
npodeccuoHanbHYI0 Cpemy;

- YMETb NIEPEHOCUTHh 3HAHMS B MIO3HABATEIHHYIO
U TIPAKTUYECKYIO 00JIaCTH KU3HEACATEIHbHOCTH;
- TMpeasiaraTb HOBBIE TIPOEKTHI, OIICHUBATH UICH

- YMEThb OINEpPHUpPOBATh MOHATUSAMHU: (YHKIIHS, HENpepbhIBHASL
GyHKIMSA, TPOU3BOHASI, TEPBOOOpa3Has, OIpeaeICHHBIN
WHTETpaj; YMETh HAXOJWUTh MPOM3BOJTHBIC DIIEMEHTAPHBIX
(byHKIUH, UCTIONB3Ys CIIPABOYHBIC MaTEePHAaJIbl; UCCIIECA0BATh
B MPOCTEHIINX CiIydasX QYHKIUM HAa MOHOTOHHOCTb,
HAXOJIUTh HAUOOJBIINE U HAUMCHBIINE 3HAYCHUSI (QYHKIIUH;
CTpouTh  rpaduKu
amrmapara MaTeMaTH4YeCKOTO

MHOT'O4JICHOB C HCIIOJIB30BaHHUEM

aHaJIn3a, IIPpUMCHATDH
IMPOU3BOJHYIO IIpHU PCIICHHUU 3aJla4 Ha ABUKCHUC, PCHIATH
MMPAKTUKO-OPUCHTUPOBAHHLIC 3ada4d Ha HauOOJIbIINE U

HANMMCHBIINEC 3HAYCHHA, HA HAXOXICHUC ITYTH, CKOPOCTH U

YCKOPCHUS;
- YMETH ONICpUpOBATH TIOHATHUSAMMU: JBHOXKCHHUC B
IMPOCTPAHCTBE, HO,Z[O6HI:>I€ (bI/Il"prI B MMPOCTPAHCTBE;

MCIIOJIb30BAaTh OTHOLIEHUE IUIOINAJAEH IOBEPXHOCTEH U
00BbeMOB NOJJOOHBIX (GUTYp MPH PEIICHUH 3a/1a4;
- YMEThb BBIYUCISATH TI'E€OMETPUYECKHE BEIMUYMHBI (IJIMHA,
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C TMO3UMLUMHM  HOBHU3HBI, OPHUTHHAIBHOCTH,
MPAKTUYECKON 3HAUUMOCTH;

- AaBaTb OLCHKY HOBBIM CHUTyallUIM, BHOCHUTDH

yroJ, IIoaab, 00beM, IJIOMalb TOBEPXHOCTH), UCIOJIB3YS
W3YYCHHBIE (OPMYIIBI U METOIbI

KOPPEKTUBBl B  J€SITEJIBHOCTb, OIICHUBATh
COOTBETCTBUE PE3YIbTATOB LIETSM
[1K 1.2. OcymecTBisTh OBnaseHue  yHUBEPCAJIbHBIMM  y4EOHBIMU - YMETh pellaTh TEKCTOBbIE 33aJaud pPa3HbIX THUIIOB (B TOM

MO/ITOTOBKY, pa3MeIleHue
TOBapOB B TOPrOBOM 3aJi€ U
BBIKJIAAKY Ha TOProBo-
TCXHOJIOTUYCCKOM
000pyI0BaHUN.

[1K 2.2. OcyiiecTBasiTh
[MOJATOTOBKY TOBAPOB K
[poJiaxke, pa3MelleHne U
BBIKJIQ/IKY.

[1K 3.1. CoOmronats nmpaBuiia
PKCIUTyaTallii KOHTPOJIBHO-
kaccoBoi Texauku (KKT) u
BBITIOJIHATH PACYETHBIC
OTepaluy C MOKYMaTeIsIMH.

TMO3HABATEIHLHBIMH JIEHCTBUSMHU:
a) 6a30BBIC JIOTUUECKHE JICHCTBHUS:
- caMoCTOsITeNbHO  (opMynupoBaTb U
aKTyaJIM3UpOBaTh MpoOJIEMy, paccMaTpuBaTh
€€ BCECTOPOHHE;

- YCTaHaBJIMBATh CYIIECTBEHHBIA MPU3HAK WITH
OCHOBAaHUS JJIsl CpaBHEHUS, KIacCu(UKALUUA U
00001IEHNS;

- OMNpeAensaTh LEeNH AEATEIbHOCTH, 3aJaBaTh
napaMeTpbl U KPUTEPUU UX AOCTHKCHHUS,

- BBISIBIIATH 3aKOHOMEPHOCTU U MPOTUBOPEUHS
B PAaCCMaTPUBAEMBbIX SIBICHUSX;

- BHOCUTb KOPPEKTHBBI B JESITEIbHOCTb,
OIICHUBATh COOTBETCTBUE PE3YJIbTATOB IIEIISM,
OIICHUBATh PUCKHU MOCIIEACTBHMA
NeSITeNIbHOCTH;

- pa3BUBaThb KpPEAaTUBHOE MBIIUICHUE TpU
pellIeHnH )KU3HEHHBIX MPOOIeM

OBnaseHne yHUBEPCAIBHBIMU PETYISTHBHBIMU
JEUCTBUSAMU:

a) caMOOpraHu3anus:

- CaMOCTOATCIIbHO OCYIICCTBJIATDH

YHUCJIe Ha TPOLIEHTHI, JOJIU M YacTH, Ha JBWXKEHHE, paboTy,
CTOUMOCTh TOBApOB W YCIYI, HAJIOTH, 3aJaud U3 00JacTu
yIpaBJICHUS CEMENHBIMU

COCTaBJIATh BBIPAXCHUA, YPABHCHUSA, HCPABCHCTBA MW HX

JUYHBIMH U buHaHCcaMn);
CUCTEMBI TI0 YCIIOBHIO 3aJIadyM, HCCIICIOBATh TOJYYCHHOE
peIIeHre U OIIEHUBATH TPABIONIOJ00HOCTh PEe3y/IhTaTOB;

- yMeTb ONepUpoBaTh  MOHATUSIMU: JBWKEHHE B
MPOCTPAHCTBE, TMOAOOHBIE (QUIYypEl B  TPOCTPAHCTBE;
WCIOJIb30BaTh OTHONIIEHHWE IUIONMIAZC TMOBEPXHOCTEH U
00beMOB MOJOOHBIX (PUTYp MPHU PEIICHUY 33/1aY;

- yMeThb CBOOOJHO OINEpPUPOBaTH MOHSATUSIMH: JBH)KEHUE,
napajuleJIbHBI TEPeHOC, CHUMMETpPHUSi Ha IUIOCKOCTH U B
IPOCTPAHCTBE,  IOBOPOT, IpeoOpa3oBaHHe  MOJO0Us,
nojo0Hble  (UTYpBI; YMEHHE paclo3HaBaTb paBHBIE U
no00HbIe GUTYpPBI, B TOM YHUCJIE€ B MHPUPOJE, HCKYCCTBE,
aApXUTEKType; YMEHUE reOMETPUUYECKUE
OTHONICHUSI, HAXOJUTh F'€OMETPUUYECKHE BEIWYMHBI (JUIHHA,
yroi, IUIOIIaas, 00bEeM) MpHU pEelIeHUH 3a7ad U3 JPYrux
yueOHBIX MPEAMETOB U U3 PEabHOM KU3HU;

HCIIOJIB30BATh

- YMCTb MOJACIUPOBATH PCAJIbHBIC CHUTyallUKM Ha A3bIKC
COCTaBJIATH
n Hux

MaTEMAaTHUKU,
HCPAaBCHCTBA

BBIPAKCHHA,
CUCTCMbI 110  YCIIOBHUIO

ypaBHEHHS,
3aa4i,
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MO3HABATEIbHYIO  JICSTEILHOCTh, BBISBIATH
npobiembl, CTaBUTh W (HOPMYIHPOBATH
coOCTBEHHBIE 3a7auyd B 00pazoBaTEIbHOMN
JeITETHbHOCTH U )KU3HEHHBIX CUTYAIHAX;

- CaMOCTOSITEIIBHO COCTABIIATH IJIAH PELICHHUS

poOIeMbI

0) CAMOKOHTPOJIb:
WCTONb30BaTh  NMPHEMBI  peduieKCuu IS
OIICHKH CHTYaIliH, BHIOOPA BEPHOTO PEIICHHS,
- YMETb OIIEHWBATh PHCKH H CBOEBPEMEHHO
MIPUHAMATH PEIICHHS 110 UX CHIKECHUIO;

UCCIIEIOBATh IIOCTPOEHHBIE MOJEIU C HCIOJIb30BAaHUEM
ammapara  anreOpbl, HMHTEPIPETUPOBATH  MOIYYEHHBIN
pe3yibTaT; CTPOUTh MAaTEMAaTHYECKHE MOJIETU C IMOMOIIBIO
TCOMETPUUCCKUX MOHATHH U BCJIMYMH, pClIaTh CBA3aHHBIC C
HUMH TPAKTHUYECKHE 3aJa4H; COCTABJISITH BEPOSTHOCTHYIO
MOJEJIb W HWHTEPHPETUPOBATh TOJYYEHHBIM pe3yibTaT;
peiiaTth NPUKIAJAHBIC 3aJa4 CPEACTBAMU MATEMATUYCCKOI'O
aHaJM3a, B TOM YHCJIE COLHUAIbHO-DKOHOMHUYECKOIO U
(U3UYECKOTO XapakTepa;
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2. CTPYKTYPA U COAEP)KAHUE YUEBHOMN JUCIIUIIJINHBI

2.1. O0beM JUCHUIIMHBI M BUIbI Y4eOHOH padoThl

Bupa yueOHoOI padoThI Oovem ¢
yacax

O0bem o0pa3oBaTe/IbHOM MPOrPaMMBbI AU CHUTIIHHBI 268

BT. 4.

OcHOBHOe cogepKkaHue 252

B T. 4U.:

TEOpEeTHUECKOEe 00yUueHne 138

NPaKTUYECKUE 3aHATHUSA 114

IIpogeccuoHaIBHO-OPUEHTHPOBAHHOE COIEPKAHUE 48

(comep:kaHue MPUKJIATHOTO MOAYJIs)

B T. 4.:

TEOpEeTHYECKOEe 00yUueHne 4

MPaAKTUYECKUE 3aHITHUS 44

Kouncyabranuu 4

Ipome:xxyTouHas aTTecTAlUs (IK3aAMEHDI) 12
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2.2. TemaTu4eckuii JIaH U cOleP:KaHUE Y4eOHOM TUCUMILIMHBI «MaTeMaTuKa»
TemaTnyeckunii miian Ha 1 kypce

*TIOC - Ilpogheccuonanvno-opuenmuposannoe cooeprcanue

Conepmalme yqeﬁﬂoro MarTrepualjia (OCHOBHOG H l'lpO(l)eCCI/IOHaJ'IBHO-

HaumeHoBaHue pa3iaeioB u Oo0bem dopmupyemblie
HEHTUPOBAHH TOPHbIE U MPAKTUYECKHE 3aAHATUSA, TPUKJIATHOM
TeM OPHEHTHPOBAHHOE), JIA0OpaTOPHBIE U Ipa ecKHe 3a , IPUKJIAHO 4ACOB KOMIeTeRITHH
MOAVJIb (DY HATHYNH)
1 2 3 4
OcHOBHOe€ coJiep;KaHue
Pasnen 1. IloBTopenne 16
Kypca MaTeMaTHKHU
OCHOBHOM IIKOJIbI
Tema 1.1 Coneprkanue yaeOHOro MaTepuaa
[lens 1 3amaun MmaTeMaTuK [ba3oBbIe 3HAHKS M YMEHUS 110 MaTeMaTHUKE B TPO(PecCHOHATBLHOM U B TIOBCEAHEBHOM
[P OCBOCHUU NEeATENbHOCTH.
CIICTIHAJTEHOCTH KoMOUHUPOBAHHOE 3aHITHE 5
0K-01,0K-02,0K-
Tema 1.2 CopnepxaHnue yueOHOro Marepualia 03, 0K-04,0K-05,
'Yyicia ¥ BEIYUCIICHUS. OK-06. 0K-07
ConepxaHnue yueOHOro Marepualia i
Bripaxxenus u TIK-2 4
(v} 1
peOGpA3OBAHHS JleiicTBUS Ha/l IOJIOKUTEIBHBIMU M OTPULIATEIBHBIMU YHCIaMH, OOBIKHOBEHHBIMU U
NECSITUYHBIMU JIPOOSIMHU.
JleiicTBHs co cTeneHs MU, (POPMYIIBI COKPAIIEHHOTO YMHOKEHHUSI.
KoMOuHUpOBaHHOE 3aHATHE 4
Tema 1.3. Coneprxanue yueOHOTO MaTepuana
FCOMeTpI/IH Ha IIJIOCKOCTHU BI/I,Z[LI IIJIOCKHUX CI)I/Ipr 1 UX 1Jiomanab.
[IpakTUKO-OpUEHTUPOBAHHBIE 33/1aUM B KypCE€ T€OMETPUH Ha TIOCKOCTH
[IpakTuueckoe 3aHsITHE 2
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Tema 1.4

HpOHeHTHbIC BBIYHMCIICHUA

Conepkanue yd4eOHOro MaTepuaia

[IpocThie MPOIEHTHI, pa3HbIe CIOCOOBI UX BhIUKCICHUS. CII0KHBIE TPOLIEHTHI

IIpakTHUecKoe 3aHATHE
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Tema 1.5 ConepxaHue yaeOHOTO MaTepralia
VpaBHeHUS 1 HepaBeHCTBa [JIMHENHbIe, KBaJpaTHbIE, JPOOHO-TMHENHBIEC YPABHEHHS U HEPABEHCTBA

[IpakTHYECKOE 3aHSTHE 2
Tema 1.6 ConepxaHue yaeOHOTO MaTepralia
Cucrembl ypaBHEHUHN U CriocoObI pereHus CUCTeM JIMHEHHBIX ypaBHeHUH. [lonsaTs: Matpuna 2X2 u
HEPAaBEHCTB 3x3, onpenenutens Marpuibl. Merox ["aycca. CrucTeMbl HeTMHEHHBIX ypaBHEHUH. 4

CucreMbl HEpaBEHCTB

KomOuHMpOBaHHOE 3aHSITHE
Tema 1.7 Conepkanue yaeOHOTo MaTepuasa
BXoaHOM KOHTPOJIb Borunicnenus u npeoOpa3oBaHus. Y paBHEHHs U HepaBeHCTBA. ['eomeTpus Ha )

[JI0CKOCTHU

KonTtponbHas padoTa

14

Pasznesn 2 [lpsimbie u
IJIOCKOCTH B
MPOCTPAaHCTBE
Tema 2.1. ConepxaHue yueOHOro Marepuaia 0K-01,0K-03,0K-
OCHOBHBIC TIOHATH [Ipenmer ctepeomeTpun. OCHOBHBIE MMOHATHS (TOYKA, MPsAMas, IIIOCKOCTb, 04, 0K-07
CTEpEOMCTPHUH. npocTpaHcTBO). OCHOBHBIE aKCHOMBI cTepeoMeTpui. [lepecekaromuecs, 5

Pacrionoxenue IpsAMBIX U

IIJIOCKOCTEN

HapaJ'IJ'ICJ'ILHLIe H CKpCIIHMBAIOIIUECCA ITPAMBIC. HpI/I3HaK W CBOMCTBO CKPCIIUBAIOIIHUXCS

npsiMbIX. OCHOBHBIE TPOCTPAHCTBEHHBIE (PUTYPBHI.

KOM6I/IHI/IpOBaHHOC 3aHATHUC
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Tema 2.2.
[lapajuieIbHOCTD IPSIMBIX,
[PSAMOM U TIJIOCKOCTH,

JIOCKOCTEN

Coneprxanue yueOHOTO MaTepuana

[lapannenbHble npsMas U III0cKocTb. Onpenenenue. [IpusHak.

CpoiictBa (c nokazarenbcTBoM). [lapannensuble muockoctu. Onpenenenue. [lpusHak.
CBoiicTBa (C 10Ka3aTeIbCTBOM). TeTpadip u ero aneMmeHTsl. [lapamenenunesn u

ero sneMeHThl. CBOMCTBA MPOTUBOTIOJIOKHBIX TPAHEW M IUaroHale mapasuiesienure/ia.

[Toctpoenue ceuenuil. Penienue 3amay.

KombOuaMpoBaHHOE 3aHsITHE

Tema 2.3.
[lepneH MK YJIApHOCTD

Conepxkanue yaeOHOro MaTepuaa

[lepnenaukymnspable  npsmble. [lapamiensHble  OpsiMble, NEPHEHIUKYJISPHBIE K

riockocTu. [Ipru3Hak nepneHauKyIIpHOCTH NPSMOM U IIIOCKOCTH. JloKa3aTesbCTBO.

[lepnenukynsip n HakinoHHas. [leprieHauKysapHbIe ockocTh. [Ipn3Hak
MEepIEHIUKYISIPHOCTH IIIOCKOCTEN. J[oKa3aTenbCTBo.

PaccTosiHus B TPOCTpaHCTBE

KomOnHMpOBaHHOE 3aHSTHE

Tema 2.4.
Teopema o Tpex

Conepxanue yaeOHOTO MaTepraa

TeopeMa o Tpex nepneHauKyspax. JlokazaTenbcTBO. Yoy Mexay NpaMon u

[EPIEHMKYIApax
[JIOCKOCTBIO. YTOJI MEX]Ty TNIOCKOCTAMU
KoMOKrHMpOBaHHOE 3aHATHE
Tema 2.5.
Conepxanue ydeOHOro MaTepuana
[lapainensHele, -
AKCHOMBI  cTepeoMeTpuH.  llepneHauKymapHOCTb  NpPAMOM M IUIOCKOCTH,
[ICPIICHIMKYIIIPHBIE,

CKPCIIUBAIOIIHUCCA IIPAMBIC

[1apaJUICJIbHOCTD ABYX MPAMBIX, IICPIICHAUKYIAPHBIX IIJIOCKOCTH, IICPIICHAUKYIISAPHOCTD

[MJIOCKOCTEN

HpaKTqucxoe 3aHATUC

Tema 2.6.
Pewrenue 3anau. Ilpsameie u

TIJIOCKOCTH B IPOCTPAHCTBE

ConepxaHue yueOHOTO MaTeprala

Pacnonoxenue MMpsAMBIX U IUIOCKOCTEH B IMPOCTPAHCTBE. HepHeH,Z[I/IKy.]'IHpHOCTB u

MapaJlJICJIbHOCTD IPSAMBIX U IJIOCKOCTEH. CI(pCH_[I/IBaIOH_II/IeCSI IIPSIMBIC

KonTponpsHas pabota
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Pasnen 3. Koopaunarsl u

BEKTOPbI

10

Tema 3.1

JlexapTOBBI KOOPAUHATHI B
rpoctpaHcTse. PaccrosHue
MEXY IBYMSI TOUKAMH.
Koopannats! CEpEINHBI

oTpe3ka

Conepixanue ydeOHOro MaTepuaia

JlekapTOBBI KOOPAUHATHI B TpocTpaHcTBE. [IpocTeiimme 3a1aun B KOOpANHATAX.

Paccrosnne MCXKIY ABYMS TOYKaMH, KOOPAWHATBI CCPCAUHBI OTPE3Ka

KomOuHMpOBaHHOE 3aHITHE

0K-02, OK-O3, OK-
CHU, 0K-07
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Tema 3.2
BekTopsI B IPOCTPAaHCTBE.
YT0JI MEXKly BEKTOPAMH.

CkansipHO€ Ipou3BeIeHUE

Coneprxanue yueOHOTO MaTepuana
BexTopsl B npoctpancTBe. Cl0KeHUE U BHIYMTAHUE BEKTOPOB. Y MHOXKEHHE BEKTOpa
Ha yncio. Kommuianapasie BekTopbl. CKalIsipHOE NPOU3BEICHUE BEKTOPOB.

PasioxxeHne BEKTOpa 110 TpeM HEKOMIIAHAPHBIM BEKTOPAM.

BEKTOPOB KoopauHaTsl BEKTOpa, CKAIIPHOE MPOU3BEACHNE BEKTOPOB B KOOPAUHATAX, YTOJI
MEXK]Ty BEKTOPaMH, YTOJl MEXIY MPSMOUN U TUIOCKOCTBIO, YTOJ MEXKITY
MIOCKOCTSAMU. Y paBHEHUE TUIOCKOCTH. | €OMETPUIECKII CMBICI OTIPEICITUTENS 2X2
KomOuHMpOBaHHOE 3aHITHE

Tema 3.3 Conepkanue y4eOHOTo MaTepuaia

Pemrenue 3agau Ha

KoopauHaTHast TIOCKOCTh. BbIumcieHne paccTOSHMM W TUIOMIAACH Ha TUIOCKOCTH.

KOOPJIMHATHOM KonnyecTBeHHBIE pacueThl
[JIOCKOCTH

[IpakTHueckoe 3aHsATHE
Tema 3.4 ConeprkaHue y4eOHOTro MaTepuaa

Perrenue 3amauy.
KoopauHaThl 1 BEKTOPBI

/lekapTOBBI KOOPAMHATHI B TPOCTpAaHCTBE. BekTophl B mpocTpancTBe. ClioxkeHue
U BIYUTaHUE BEKTOPOB. YMHOKEHHE BEKTOpa Ha uncio. Kommianapasie
BeKTOpHL. CKasipHOE MPOU3BE/IeHUE BEKTOPOB. PasnoxkeHue BekTopa

MOTpeM HEKOMILIaHApHBIM BekTopaM. [Ipocreiinie 3a1aun B KOOpAXHATAX.
KoopauHaTsl BEKTOpa, pacCTOSTHUE MEXAY TOUYKaMU, KOOPAUHATHI CePEINHBI
0Tpe3Ka, CKaJsipHOE IPOU3BE/ICHUE BEKTOPOB B KOOPAMHATAX, YTOJI MEXKIY

BCKTOPaMHU, yroJl MEKIAY HpHMOﬁ U MJIOCKOCTBIO, YT'OJI MCKAY IJIOCKOCTAMU

KoHnTponbHas pabota
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Pasnen 4. OcHOBBI

22

NBOMHOTO yria. Popmyisl

IIOJIOBUHHOT'O YyI'Jia

BbipakeHHe TPUTOHOMETPUYECKUX (YHKLUUN dYepe3 TaHIeHC IOJIOBUHHOIO apryMeHTa.

Hpeo6pasoBaHI/Is[ HpOCTCfIIJ.IHX TPUTOHOMCTPHYICCKUX BBIpa)KeHPIfI

KOM6I/IHI/IpOBaHHOC 3aHATUC

TPUTOHOMETPHH.
Tpuronomerpuveckue
dyHKIHN 0K-01,0K-02,0K-
Tema 4.1 03, 0K-04, 0K-05,
Tpuronomerpryeckue Conepkanue yue6HOTO MaTepuana OK-06, 0K-07
(YHKIIMY IPOU3BOJIBHOTO
yria, qucia. Pamuannas u Panuannas mepa yria. [loBopoT Touku BOKpyr Hayana koopauHat. OmnpeneneHue 4
rpaTycHas Mepa yria CHUHYCa, KOCHHYCA, TAHI'€HCA U KOTaHreHca. 3HaKU CUHYyca, KOCUHYCa, TAaHTeHCa
1 KOTaHT€HCa TI0 YE€TBEPTAM. 3aBUCUMOCTh MEXy CHHYCOM, KOCHHYCOM, TAHT€HCOM
11 KOTAHT€HCOM OJJHOTO U TOTO e yria
KomOnHMpOBaHHOE 3aHTHE
Tema 4.2 Conepkanue yaeOHOro MaTepuaa
OCHOBHBIE Tpuronomerpuueckue ToxaecTsa. CuHyc, KOCUHYC, TAHT€HC M KOTAHT'€HC YIJIOB a U —
TPUTOHOMETPUUECKUE a. ©@OpMyJIbI IPUBEICHUS 4
TOXKJIECTBA. KoMmOuHupoBanHoOe 3aHsITHE
Dopmybl TPUBEACHUS
Tema 4.3 CopepxaHue yueOHOTo MaTepuala
Cunyc, kocunyc, Tanreic  [(Cymma u pa3HoCcTh cuHycoB. CymMMa U pa3HOCTh KOCHHYCOB. CHHYC U KOCHHYC BOHHOTO
CYMMBI U Pa3HOCTH JIBYX yria. @opmMyIibl MOJOBUHHOTO yria. [IpeobpazoBanusi CyMMBI
yriaoB. CHHYC U KOCHHYC TPUTOHOMETPUUECKUX (PYHKIINI B MPOU3BEACHUE U TIPOU3BEICHHS B CYMMY. 4
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Tema 4.4
DyHKIUHU, UX CBOMCTBA.

CrniocoOb1 3ananust pyHKIHNA

Conepxxanue yaeOHOro MaTepuaia
OOnacte ompeneneHuss W MHOXKECTBO 3HaueHWH ¢QyHKiui. YETHOCTh, HEYETHOCTH,

nepuoIMIHOCTh PyHKIMHA. CriocoOBI 3a1aHus (yHKITHIA

KoMOUHUPOBAaHHOE 3aHITHE

Tema 4.5
Tpuronomerpuueckue
(yHKIMY, UX CBOWCTBA U

rpaduxu

Conepkanue y4eOHOTro MaTepuaa

O6nacTh ONpeeIeHNs U MHOXKECTBO 3HAUEHUN TPUTOHOMETpUUECKUX QyHKIMI. YETHOCTS,
HEYETHOCTh, IMEPUOJUYHOCTh TpPUTOHOMETpUUeckuXx G¢yHkiuil. CBoiictBa U rpaduku

byHKIMHA y = COSX, y = SinX, y = tgx, y = Ctgx.

KoMOuHMpoBaHHOE 3aHATHE.

Tewma 4.6 [IpeoOpazoBanue

Conepxanue yaeOHOro MaTepuaia

CxxaTue U pacTsbkeHue rpadukoB Tpuronomerpudeckux ¢pyHkiuii. [IpeodpazoBanue

rpadukoB .
rpaMKOB TPUTOHOMETPHUICCKUX (PYHKITUI
TPUTOHOMETPHUYECKIX
p p [IpakTHueckoe 3aHsATHE
byHKINN
Tema 4.7 Coneprkanue yaeOHOTo MaTepuasa
Onncanne crnonb30BaHUE CBOMCTB TPUTOHOMETPHYECKUX (DYHKIMI B Tpo(ecCHOHABHBIX 3a/1a9axX
[IPOU3BOICTBEHHBIX
[IPOLIECCOB C TIOMOLLBIO [IpakTryeckoe 3aHsATHE
rpadukoB QyHKUINN
Tema 4.8 CopnepxaHnue yueOHOTO MaTepualia
OGpaTHbIe OOpatHbie TpuroHomerpuueckue Gynkuu. Mx cBolicTBa u rpaduku
TPUTOHOMETPHUHIECKUC KoMOMHMpOBaHHOE 3aHSTHE
chvarTIIm
Tema 4.9 Coneprxanue yueOHOTO MaTepuana
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Tpuronomerpuyeckue

YPaBHEHUS U HEPABEHCTBA

YpaBHeHHE COSX = a. YpaBHeHHe SINX = a. YpaBHeHue tgx = a, Ctgx = a. Pemenue
TPUTOHOMETPUIECKUX yYpaBHEHUH OCHOBHBIX THUIIOB: IIPOCTEMNIINE
TPUTOHOMCTPUYCCKHUEC YPABHCHUS, CBOAANINECCA K KBAAPATHBIM, PECIIACMBIC Pa3JIOKCHUCM
Ha MHOKHWUTCIIU, OJHOPOAHBIC.

[IpocTeiye TPUrOHOMETPUYECKHUE HEPABEHCTBA

KoMOuHupoBaHHOE 3aHATHE.

Tema 4.10 CucteMsl

Conepxkanue yaeOHOTo MaTepuasa

CucreMbl IPOCTEUIINX TPUTOHOMETPUYECKUX YPAaBHEHUN

TPUTOHOMCTPHHCCKHIX KomMmOuHupoBaHHOE 3aHsTHE
YpaBHEHUI
Tema 4.11 Conepkanue yaeOHOTO MaTepHaia

Pemenne 3amad, OCHOBEI
TPUTOHOMETPHH.

TpUTrOHOMETPUYECKHE

[IpeoOpazoBaHue TPUTOHOMETPUUECKUX BBIPAKECHUM. Pellienre TpUroHoMeTpUIECKUX

YpPaBHEHUH 1 HEPABCHCTB B TOM YHCJIC C UCITOJIh30BAHUEM CBOMCTB ()YHKITHIA.

KonTtponbHas padoTa

Pa3nena 5. KommiiekcHbie

YHucCJaa

Tema 5.1
KoMiutekcHbIe ynciia

CopnepxaHnue yueOHOTO MaTepuala

[TonsiTre koMIiekcHOTO yncia. ConpsKeHHbIe KOMIUIEKCHBIE YHCTIa, MOAYJIb U apTyMEHT
KOMIUIEKCHOTO yrciia. @opma 3anucu KOMIIEKCHOTO YHciia (TeoMeTprudeckas,
TpUrOHOMETpHUUECKas, anredpandeckas). Apugmernyeckue AeUCTBUS ¢ KOMIUIEKCHBIMU

qrCJI1aMH

KOM6I/IHI/IpOBaHHOC 3aHATHUC

Tema 5.2

HpI/IMeHCHI/Ie KOMIIJICKCHBIX YHCEI

Cogepxanue yueOHOTo MaTepualia

BrinoaHenue pacueTOB C MOMOIIBKO KOMIIJICKCHBIX YHUCCII. HpI/IMepLI HUCIIOJIBb30BaHUA

KOMIIJICKCHBIX YUCCJI

HpaKanecxoe 3aHATUC
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Pasnen 6. [lponzBognas

(pyHKuMHU, ee NPpUMEHEHHE

20

Tema 6.1 ConepxaHue yaeOHOTO MaTepralia
[lonsiTne  MPOM3BOIHOM. OrnpenenieHde YUCIOBOM TOCIEIOBATEIBHOCTH M CHOCOObl ee 3amaHusi. CBOICTBA
@opmyiel U npaBuiia YUCJIOBBIX  MOcieaoBartenbHocTel.  OmpeneneHne  mpejaenia  MOCIeA0BATEIbHOCTH.
i epeHIHpoBaHHS Brruucnenue mpenenoB mnocnenoBarenbHocTeil. [lpenen dyHkimu Ha OECKOHEYHOCTH. 2
[Ipenen ¢yuknuu B touke. [lpupamenue aprymenra. Ilpupamenue ¢yHkuuu. 3agauu,
[PUBOJAIIME K IOHATUIO MPOU3BOAHOW. OmnpeneneHue MNpOU3BOAHON. AJITOpUTM
KomOuaMpOBaHHOE 3aHITHE
Tema 6.2 [IponsBogabie cymmbl,  |CoaepikaHue yueOHOTo MaTepuana
pa3HOCTH Mpon3BeAcHUs, YacTHOTO [PopMyisl nuddepenurpoanus. [IpaBuna nuddepeHunpoBaHus 5
KomOuHMpOBaHHOE 3aHTHE
Copnepxanue yueOHOro Marepuala
Tema 6.3
[IponsBoHBEIE - -
. |Onpenenenue cnoxHoit ¢ynkuuu. I[Ipou3BoaHas TPUTOHOMETPUUECKUX (YHKIUI.
TPUTOHOMETPUYECKUX (PYHKIIMA. .
. [Ipou3BoiHas CIOKHON (DYHKIIMH
POU3BOAHAA KoMmOuHupoBanHoe 3aHsTHE
CJI0OXKHOU (DYHKIIHH 2
Tema 6.4 Cogepxanue yueOHOTo MaTepualia
[oHATHE O HEIPEPBIBHOCTH [lonstne HempepwsiBHOW ¢yHkuuu. CBoiicTBa HenpepbiBHON (QyHKIuU. CBS3b MEXAY
(yHKIHH. Meron HENPEPbIBHOCTHIO M AU(P(HEPEHIUPYEMOCTbIO (YHKIIMH B TOYKE. AJTOPUTM PpEILICHUS 2
HHTCPBAIOB HEPaBEHCTB METOJOM UHTEPBAJIOB
KoMOMHUpOBaHHOE 3aHATHE
Tema 6.5 Coneprxanue yueOHOTO MaTepuana

0K-01,0K-02,0K-
03, 0K-04,0K-05, OK-
06, OK-07
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["eomerpuueckuii u puzndeckuii

CMBICJI IIPOU3BOIHOM

["eomeTpuUecKuii CMBICT MPOU3BOAHON (PYHKIIMHU - YTIIOBOH KO3(D(HUIIMEHT KacaTeIbHOI
K rpa¢uKy QYHKIIMH B TOUKE. Y paBHEHUE KacaTelbHOH K rpaduky QyHKIUH.

AJITOPUTM COCTaBIICHHS YPaBHCHHUS KacaTelbHOM K rpaduky Gpynkuun y=F(X)

KoMOWHUPOBAaHHOE 3aHATHE

Tema 6.6
MOHOTOHHOCTb (PYHKIIUH.
Touku 3KcTpEMyMa

Conepxkanue yueOHOTo MaTepuaa

Bo3spactanue u yobiBaHue QyHKIIUH, COOTBETCTBUE BO3PACTAHUS U YOBIBAHUS

(dbyHKIIMM 3HAKY TPOU3BOHON. [IoHATHE MPON3BOAHONM BBICIIETO MOPSKA,

COOTBETCTBHUE 3HAKa BTOPOI MPOU3BOIHOM BBHIMYKIOCTH (BOTHYTOCTH) (DYHKIIMH HA

oTpe3ke. 3a1a4yil Ha MAKCUMYM U MUHUMYM. [IoHSTHE acCUMIITOTHI, CIOCOObI

WX onpeeneHusl. AIrOpUTM UccieoBaHus (PYHKIIMN U IOCTPOEHHUS €€ rpaduka ¢ MOMOIIbIO

pon3BoIHON. [IpoOHO-MHelHas QyHKINS

KomOuHMpOBaHHOE 3aHATHE

Tema 6.7 UccnenoBaunue
(hYHKIIUNA U IOCTPOCHHE

rpaguKoB

Coneprxanue yaeOHOTO MaTepuraa

VccnenoBanue pyHKIMK HA MOHOTOHHOCTh U ITOCTPOEHHE I'PpaUKOB.

KoMOuHupoBaHHOE 3aHATHE

Tema 6.8 Hanbonbiiee u

HANMCHBIICC 3HAYCHUA

Copepxanue yueOHOro Marepuala

HaxoxaeHre HamOOJBIIEr0O W HAaWMEHBIIETO 3HaueHU (QYHKIHM, MOCTpoeHHe rpaduKoB

byHKIIH
MHOTOYJICHOB C UCIOJIb30BaHUEM arrapaTa MaTeMaTUYECKOTO aHalln3a
KoMOuHUpOBaHHOE 3aHATHE

Tema 6.9 Copepxanue yueOHOro Marepuala

HaxoxxaeHne onTUMalIbHOTO
pe3yiibTaTa C IOMOIIBIO

l'[pOPI3BO,[[HOI>i B IIPAKTUYCCKUX

Haumenbiee u HanOosIblee 3HaUCHUE (1)YHKI_II/II/I

HpaKTI/IquKOG 3aHATUC
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Tema 6.10 Pemenue 3amau.
[TponsBoaHas GyHKINH, €€

[IPUMEHEHHE

Conepxxanue yaeOHOro MaTepuaia
®opmynsl 1 npaBuia auddepenunposanus. VccienoBanue QyHKIMNA ¢ TOMOILIBIO

npou3BoHON. Hanbombiiee n HanMeHbIIee 3Ha4eHUs (PYHKITHH

2
KonTponsHas pabora

KoHncynbTanus 2
[TpomexxyrouHas arrectanus (DK3aMeH) 6
Pasnen 7. MHOrorpaHHuKH 36
U TeJia BpallleHusl
Tema 7.1 Conepkanue y4eOHOTO MaTepuaa
Bepiunsl, pedpa, rpau [lonsiTe MHOTOTpaHHUKA. Ero ai1emMeHTsl: BepuiuHbl, pedpa, rpanu. Juaronans. CeueHue.
MHOTOTpaHHUKA BBINVKIIBIC ¥ HEBBINVKIIBIE MHOTOIDAHHUKH

KomOuHMpOBaHHOE 3aHATHE 2
Tema 7.2 [Ipusma, ee Coneprkanue yaeOHOTo MaTepuasa
cocTapistomue, ceueHue.  [[lonsarue npusmel. Ee ocHOBaHMs n O0koBbIe TpaHu. BeicoTa mpu3mel. [Ipsimast u HakIoHHAs
[Ipsimast 1 mpaBUIbHAS nousMa. [InapunbpHas nousma. Ee ceyenne 0K-01,0K-02,0K-
M KoMOuHUpOBaHHOE 3aHATHE 2 03, 0K-04,0K-05,
Tema 7.3 Coneprkanue y4eOHOro MaTepuasa
[lapannenenunen, Ky0.  |[lapamenenmmesn, CBOMCTBA IPAMOYIOJILHOIO Hapajuienenunena, kyo. Ceuenne Kyoa, 0K-06, 0K-07
Ceuenue Ky0a, |mapamenenwmnena
napauiesenune/a KoMOuHUpOBaHHOE 3aHATHE 2
Tema 7.4 [lupamuna, ee CopnepxaHue yueOHOTro MaTepuala
cocTapisromue, ceuenue.  ([lupamuna u ee anementsl. Ceuenue nupamuasl. [IpaBunbHas nupamuaa. YceueHHas nupaMuia
[ IpaBubHas MUpamMuIa. KoMOuHUpOBaHHOE 3aHATHE
Y ceueHHas nupamuaa

2

CopepxaHue yueOHOTro MaTepualia

Tema 7.5 [Tnomaas OOKOBOM M OTHON MOBEPXHOCTHU MPU3MBI, ITUPAMUIBI 2
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bokoBas 51 noyHas |KOMOWMHHPOBAHHOE 3aHSATHE
[MOBEPXHOCTD MIPU3MBI,
Tema 7.6 ConepxaHue yueOHOTO MaTepralia

CuMMeTpHsi OTHOCUTEIBHO TOYKHU, IPSMOM, IIIocKocTH. CUMMETpHs B KyOe, mapaluiesienurnee,

[IpU3Me, IMPaMHUJIE

KomOuHMpoBaHHOE 3aHATHE

Coneprxkanue yaeOHOro MaTepuaa

CuMMeTpHs B IPUPOJIE, APXUTEKTYpE, TEXHUKE, B OBITY

[IpakTHueckoe 3aHsATHE

CopepxaHnue yueOHOro Marepuala

IlonsaTue IIpaBUJIbHOT'O MHOI'OI'paHHUKA. CpolicTBa IIpaBHUJIbHBIX MHOT'OI'PAHHHUKOB

HpaKTI/I‘IeCKOG 3aHATUC

CopepxaHue yueOHOTO MaTepHuala
[{unuaap u ero sneMmenTtsl. CeueHne nuInHapa (mapaiiellbHOe OCHOBaHUIO U ocH). Pa3BepTka
[WIHHPA

KOM6I/IHI/IpOBaHHOC 3aHATHUC
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Konyc u ero snementsl. CedeHue KoHyca (MapauielbHOe OCHOBAaHUIO U IPOXOIAIIEe Yepe3
BEPILMHY), KOHMUECKUE ceueHus. Pa3BepTka koHyca

KoMOWHUPOBAHHOE 3aHATHE

Coneprxkanue yaeOHOro MaTepuana

Y ceuennslil koHyc. Ero obpa3zyromas u Beicota. CeueHne ycedeHHOro KoHyca

KomOuaMpOBaHHOE 3aHATHE

Coneprxanue yaeOHOTO MaTepuraa

[Tap u chepa. BzanmHoe pacnionoxenue chepsl u miockocTd. CedeHue mapa, chepsl

KoMOuHUpOBaHHOE 3aHATHE

CopepxaHue yueOHOro MaTepuala

Coneprxanue yueOHOTO MaTepuana
[Tonsitue 06 06veme Tena. O0beM Kyba U MPsMOYroJibHOTO Napauienenunena. Oobem npu3mMsl U
s Apa. OTHOLIEeHHe 00beMOB NMO00HBIX Tel. ['eoMeTpruecKuii cMbICT onpeaeauTess 3-To

KOM6I/IHI/IpOBaHHOC 3aHATHUC
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Conepikanue ydeOHOTO MaTepuaia

O6beMbl nupaMubl U KoHyca. O0beM mapa. [1nomanu nosepxHocreit Ten

KomOuHMpoBaHHOE 3aHATHE

Coneprxkanue yaeOHOro MaTepuana

KomOuHaImm reoMeTpuaecKux Tei

[IpakTHueckoe 3aHsATHE

Conepkanuie yaeOHOTO MaTepuraa

Hcnons3oBanme KOM6HH8,HI/II>'I MHOI'OI'PaHHUKOB U TECJI BPAIICHUA B IIPAKTUKO-OPUCHTUPOBAHHBIX
3aJadax

HpaKTI/I‘IeCKOG 3aHATUC

CopepxaHnue yueOHOTro MaTepuala

OO0BEMEBI U Iomaau MOoBEPXHOCTU MHOTOTPAHHUKOB U TCJI BpallICHUA
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KonTponsHas pabora

Coneprxkanue yaeOHOro MaTepuana

3asaya 0 BOCCTAHOBJICHUH 3aKOHA JIBMKEHHUS 110 U3BECTHOM ckopocTu. [lonsaTue
nHTerpupoBanus. O3HaKOMJIEHHE C IOHATHEM MHTErpajia ¥ NepBooOpa3sHON i PyHKIIUU
KomOuHMpoBaHHOE 3aHATHE

Tema 8.2 IInomans
KPUBOJIMHEWHOM TpameIuH.

®opmyna HerotoHa -

Conepixkanue yaeOHOro MaTepuaia
33,213‘-11/1, MNPUBOJAIINUE K TMOHATUIO OIPCACICHHOIO HHTErpaja - O BBIYHCICHUU IUJIOIAAH

KpPUBOJMHEUHOW Tpameuuy, O TMepeMenieHnd Touku. [loHsiThe omnpenenéHHOro WHTErpasa.

JleitOaMIA ['comeTpruecknii u (U3HYECKUI CMBICT oOmpeaeneHHoro uHterpaita. ®Popmymna HproToHa—|
JletioumIta
KoMOuHUpOBaHHOE 3aHATHE

Tema 8.3 Coneprkanue y4eOHOro MaTepuasa

Heomnpenenenupii n [[lonsiTue HeonpeAeNEeHHOTO HHTErpaia

OHpe,Z[eJ'ICHHHﬁ HUHTCTPaJibl

KOM6I/IHI/IpOBaHHOC 3aHATHUC

Tema 8.4 [Toustue 00
OTIpe/ICICHHOM HHTErpase
KaK IUIOIIAIA

KPUBOJIMHEWHOU Tparnenun

CopepxaHue yueOHOro MaTepuala

FeOMeTpI/I‘IeCKI/Iﬁ CMBICJI OIIPECACIICHHOI'O MHTCI'palla

KOM6I/IHI/IpOBaHHOC 3aHATHUC

Tema 8.5
OrnpeneneHHbI HHTErpal B
JKNU3HU

CopepxaHue yueOHOTO MaTepHuaa

["'eomeTpuueckuii cMbIch onpezeneHHoro uurerpaina. @opmyna Hetotona - JleitOnuna. Pemenue

3ala4 Ha IPUMCHCHUC UHTCIpajia JJId BBIYUCICHUA (I)I/ISI/I‘-ICCKI/IX BEJIMYHUH U ILIOIIAASH
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HpaKTI/I‘-IeCKOG 3aHATUC

Tema 8.6 Perrenne 3amgaud.
[lepBooOpa3nas pyHKIUH,

Coniepkanue yd4eOHOTO MaTepuaia

[TepBooOpasnas GpyHkiuu. [IpaBuia HaxoxaeHUS epBooOpa3Hbix. Ee mpuMenenune

KonTponsHas pabora

ee pUMEHEHNe 4
Paznea 9. 12
Crenenun m KOpPHH.
CrenenHasi GyHKIUS
Tema 9.1 Coneprxkanue yaeOHOro MaTepuana
Crenennas QyHKIMS, €€ [ToHsTHE KOPHS N-0M CTENEHU W3 NeUCTBUTENbHOTO yncia. OyHKnn y = VXuX CBONCTBA U
CBOIiCTBA rpaduku. CBOMCTBA KOPHS N-0 CTENIEHU
KoMOuHUpOBaHHOE 3aHATHE 2
Tema 9.2 Coneprkanue y4eOHOTo MaTepuaa
[IpeobpazoBanme [IpeoOpazoBaHue UppaITMOHATHHBIX BEIPAKECHUM 2
KomOuHMpOBaHHOE 3aHATHE
Tema 9.3 Conepkanue yaeOHOTo MaTepuaa 2 0K-01,0K-02,
KomOMHMpOBaHHOE 3aHATHE 0K- 03, OK-
Tema 9.4 Coneprkanue y4eOHOro MaTepuasa 2 04,0K-05, 0K-07
PaBHOCHIIBHOCTD UppaIOHANBHBIX YPAaBHEHUH U HEpAaBEHCTB. MeTo bl UX peleHus. Pemenue
KoMOuHUpOBaHHOE 3aHATHE
Tema 9.5 CopnepxaHue yueOHOTO MaTepualia 4
KonTtponpHas padorta
Pa3nenl0. 16
Tema 10.1 Coneprxanue yueOHOTO MaTepuana 4
CreneHb ¢ MPOU3BOJIBHBIM AEHUCTBUTEIBHBIM MOKa3aTeneM. OnpeneneHne noka3areabHO N
KoMOuHUpPOBaHHOE 3aHATHE
Tema 10.2 Coneprxanue yueOHOTO MaTepuana 4

HpaKTI/I‘-IeCKOC 3aHATUC
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Tema 10.3 ConepxaHue yueOHOTO MaTepralia
Perienue cucteM noka3aTeNlbHBIX YpaBHEHUN

Cucrembl mokazarenbHbIXx  [KOMOMHUPOBAHHOE 3aHATHE 4

Tema 10.4 ConepxaHue yueOHOTO MaTepralia 4
KonTponsHas pabora

Paznen 11. Jlorapudmer. 16

Tema 11.1 Conepxkanue yaeOHOro MaTepuaa 2
Jlorapudm yucna. JlecaTHyHbIN U HATYpaJIbHBIN JOrapu(MBbl, YUCIIO €
KomOuHMpOBaHHOE 3aHITHE

Tema 11.2 Conepkanue y4eOHOTO MaTepuaa 2
CpoiicTBa sorapupmos. Oneparus JorapupmMupoBaHUs.
KomOuaMpOBaHHOE 3aHATHE

Tema 11.3 Conepkanue y4eOHOTo MaTepuaia 2
Jlorapudmudeckas GyHKIUSA U €€ CBOMCTBA
KomOuHMpOBaHHOE 3aHATHE

Tema 11.4 Conepkanue y4eOHOTo MaTepuasa 2
[lonsiTie norapudmuueckoro ypapHeHus. Onepanys NoTeHIUpoBaHus. Tpu OCHOBHBIX METO/A
KoMOuHUpOBaHHOE 3aHATHE

Tema 11.5 Coneprkanue y4eOHOro MaTepuasa 2
AJNTOPUTM pElIEHUsI CUCTEMbI YpaBHEHUN. PaBHOCHIIBHOCTB JIOTapru(pMUUECKUX YpaBHEHUH U
KoMOuHUpOBaHHOE 3aHATHE

Tema 11.6 CopepxaHue yueOHOro MaTepuala 2
[Ipumenenue norapudma. Jlorapudmuyeckas cnupanb B npupoje. Ee MaTemaruueckue cBoicTBa
[IpakTHyeckoe 3aHATHe

Tema 11.7 Coneprxanue yueOHOTO MaTepuana 4
Jlorapudmuueckas GyHkius. Pemenre npocTedmmx JorapupMUUEcKux ypaBHEHHHA
KoHTponbsHas padorta

Pasnen 12. 10
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Tema 12.1 MuoxectBa

Conepikanue ydeOHOTO MaTepuaia

[Tonsatue mHoxecTBa. [loagmHo)kecTBO. Oniepaliuu ¢ MHOKECTBAMU

KoMOWHUPOBAHHOE 3aHITHE

Tema 12.2 ConepxaHue yueOHOTO MaTepralia 2
Omnepanuu ¢ MHOKECTBaMH. Perienne nmpukiiaaHbIxX 3a/1a4
[IpakTHueckoe 3aHsATHE

Tema 12.3 Conepxkanue yaeOHOro MaTepuaa 2
[lonsitie rpada. Cs3HbIN rpad, AepeBo, HUKI Irpad Ha NIOCKOCTH
[IpakTiueckas pabora

Tema 12.4 Conepkanue y4eOHOTO MaTepuaa 4
KoHnTponbHas paborta

Pasnen 13. DnemMeHTH 28

Tema 13.1 OcHOBHEIE
MOHSATHS KOMOMHATOPUKHU

Coneprkanue yaeOHOTO MaTepuraa

[lepecTaHOBKH, pa3MEIICHHUS, COUCTAHHMS.

KoMOuHpOoBaHHOE 3aHATHE.

Tema 13.2 CoOrlTHE,
BEPOSITHOCTH COOBITHSI.
CrnoxeHre 1 yMHOKEHHUE

BEPOSITHOCTEH

CopepxaHnue yueOHOro Marepuala

COOBITH.

CoBMECTHBIE 1 HECOBMECTHBIE COOBITHAL. TeopeMH 0 BEPOATHOCTHU CYMMBI coOBITHH. YcoBHAA

BCPOATHOCTD. 3aBUCHMBIE U HE3aBUCHUMBIE COOBITHSL. TeopeMH 0 BEPOATHOCTH IIPOU3BEACHUA

KOM6I/IHI/IpOBaHHOC 3aHATHUC

Tema 13.3 BeposaTrHoCTh B

MpodeccHoHaANBHBIX 3a7auax

Copepxanue yueOHOTro MaTepuala

BCPOATHOCTHU. OHCHKa BCPOATHOCTHU COOBITHS

OTHOCHTENbHAS YaCTOTa CO6BITI/I$I, CBOMCTBO €€ YCTOP'I‘IPIBOCTI/I. CraTucTUYeCcKoe OMpCACIICHUC

HpaKTI/IquKOG 3aHATUC
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Tema 13.4
JluckperHas ciaydanHas

BEJIMYMHA, 3aKOH €€

Conep:xanue yaeOHOro MaTepuaia
Buel cinyyaiinsix BennuuH. OnpeaeneHue IMCKPETHON CiydaiiHOM BEIMYMHBL. 3aKOH

pacnpeneneHusi AUCKPETHOM ClydallHOW BEIUMYHMHBI. Ee 4nClIoBbIE XapaKTepUCTUKH

PacIpCICICHAA KOMOMHUPOBaHHOE 3aHATHE 4
Tema 13.5 Coneprxanue yueOHOTO MaTepurana
3azaul MaTeMaTH4YecKou Bapuanmonssiii psaj. [lonuron yactot u ructorpamma. CTaTUCTUYECKUE XapaKTEPUCTUKHU psijia
CTaTUCTUKH Ha0JII0/TaeMBIX JaHHBIX

KomOuHMpoBaHHOE 3aHATHE

4

Tema 13.6 Coneprkanue yueOHOTO MaTepuaa
CocraBnenue Tabau 1

[lepBuuHas 06paboTka cTaTucTHUeCKUX NaHHBIX. [ paduueckoe ux npeacrasnenue. Haxoxaenue
MarpaMM Ha MPaKTHKE

CPEAHUX XapaKTEPUCTHK, HAOIIOJAEMBbIX TaHHBIX

[IpakTHueckoe 3aHsATHE 4
Tema 13.7 Conepkanue yaeOHOTo MaTepuasa
PellieHne 3aay. SnemeHThl OneMeHThl KOMOWHaTopuku. CoObITHE, BEPOATHOCTH COOBITHA. CIOKEHHE W YMHOXEHHUE
KOMOMHATOPUKN, CTATUCTUKN U [KonTposbHas pabota 4
Paspen 14. YPaBHe"HMSI 7] 20 0K-01,0K-02,0K-
Tema 14.1 PaBHOCM/ILHOCTb Cozep:kaHue yueOHOTO MaTepuana 03, 0K-04,0K-05,
YPABHEHWIA 1 HEPABEHCTB. PaBHOCWIIBHOCTD ypaBHEHUU M HepaBeHCTB. OmnpezeneHus. OCHOBHbIE TEOPEMBI PABHOCHIIBHBIX OK-06, 0K-07
ObLume MeToAb! peleHms KoMOHHHPOBaHHOE 3aHSATHE 4
Tema 14.2 Coneprxanue yueOHOTO MaTepuana
Mpacpuueckni METOA  |KoMOMHHUPOBAHHOE 3aHATHE 4
Tema 14.3 Coneprxanue yueOHOTO MaTepuana
YpaBHEHNA N HePaBEeHCTBa C Onpenenenne Monynsa. Packpeitue Moayns mno onpeaeneHuro. llpocreiimme ypaBHEHMsI U
MOAyneM KoMOHHHpOBaHHOE 3aHATHE 4
Tema 14.4 Coneprxanue yueOHOTO MaTepuana
YpaBHEHNA N HepPaBEeHCTBa C 3HAKOMCTBO ¢ napameTpoM. [Ipocrelinnie ypaBHEHNs U HEPABEHCTBA C TapaMeTPOM 4
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napameTpamu

KoMOMHUPOBAaHHOE 3aHATHE

Tema 14.5
PewweHwne 3aga4. YpaBHeHNs U

Conepikanue ydeOHOTO MaTepuaia

OO0111e MeTOIbl pellIeHUsl ypaBHEHUI. Y paBHEHHS U HEPABEHCTBA C MOJIYJIEM U C ITapaMeTpaMu

HepasercTea 14.5 [IpakTHueckue 3aHsATHS 4
KouncyabTanus 2
I[Ipome:xxyTounasi arrectanus (JK3amMeH) 6
Bcero: ‘ 268
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3. YCJIIOBUA PEAJIM3ALINU ITPOT'PAMMBI
OBIIIEOBPA3OBATEJBHON IUCIIUIIJIAHBI
3.1. Jlna peaam3zanmuM  NPOrpamMMbl JAUCUMIUIMHBI  JOJKHBI  OBITH
NpeayCMOTPEHBI cJieAyolue crenquaJbHble OMelleHns :

Peanuzauus mnporpamMMmbl JUCHUIUIMHBI TpeOyeT Haauuus Yy4eOHOro
KaOMHETa MaTEeMATHKHU.

O6opynoBaHue yuyeOHOTO KabUHeETa:

- [0CAI0YHbIE MECTA MO KOJIUYECTBY O0yUYaIOIIMXCS;

- pabouee MecTo MpenoiaBaTens;

- KOMIUIEKT y4eOHO-HArISAHBIX TTOCOOUI;

- KOMIUIEKT 3JIEKTPOHHBIX BUJIEOMATEPHAIIOB;

- 3a/laHus 1711 KOHTPOJIBHBIX padoT;

- npodeccuoHaIbHO OPUEHTUPOBAHHBIE 3a]JaHUS;

- MaTepHalibl SK3aMeHa.

TexHuueckue cpeacta 0OydeHHs :

- NEPCOHAIBHBIN KOMIBIOTEP C JIMIIEH3UOHHBIM MTPOTPaAaMMHBIM
0o0ecCIICUCHHEM;

- POEKTOP C IKPAHOM.

3.2. UndopmanuonHoe odecrevyeHne 00yueHmst
[Tepeyenb pekoMeHyeMbIX YUeOHBIX U3IaHui, ITHTepHET-pecypcoB,
JIOTIOTHUTENILHOMN JIUTEPaTypPhl
OcCHOBHBIC HCTOYHHUKH:
1. Amumos L. A. u np. Anrebpa u Hauana ananuza. 10-11xm. -M., 2012.
2. Aranacsu JI.C. u ap. 'eomerpus. 10-11 k. - M., 2011.
3. http\matematik.ru\.

JlonoiHNTEIbHbIE HCTOYHUKMU:

1. bammakor M.M. Anrebpa u Hadaja MaTreMaTH4YecKOro anaimsa (6a3oBbIi
ypoBeHb). 10 ki1.-M., 2009.

2. bamvakoB M.U. AnreOpa u Havasia MaTeMaTHYECKOro aHaiau3a (0a30BbIi
ypoBeHb). 11 ki1. - M., 2009.

3. bammakoB M.U. Matematuka (6a30Bb1it ypoBens). 10-11 xi. - M.,2009.

4. bammakoB M.U. Martematuka: 10 k1. CoopHuK 3a1a4: yued. mocodue. -
M., 2008.

5. bammvakoB M.M. Marematuka: yaeOnuk 1 10 kit - M., 2008.

6. Konmmoropos A.H. u np. Anrebpa u Havana ananusa. 10-11 . - M.,
2010.

7. Konsrun FO.M. u np. Maremaruka (Kuaura 1). - M., 2011.

8. Komsirun FO.M. u np. Maremartuka (Kaura 2). - M., 2011.

9. Jlykankun ['.JIL., Jlykankun A.I'. Maremaruka. Y. 1: yaeGHOE mocobue
TUTSL YIpeXACHUN Ha9abHOTO TTpodeccrnonansHoro odpa3zoBanus. - M., 2010.

10. Tlexnmenkuii U.J[. MaremaTuka: yaeonuk. - M., 2011.

11. CmupnoBa U.M.TI'eometpus 11 k. - M., 2010.
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4. KOHTPOJIb U OIIEHKA PE3YJIbTATOB OCBOEHUA
JANCHUIIINHBI

I'AIIOY CO «AcOecTOBCKMI MOJUTEXHUKYM», PEATU3YIOUIEe MOATOTOBKY
no yueOHoi muciurmmHe «MATEMATUKAY», obecrieunBaeT OpraHuzaiuio u
MPOBEICHUE  NPOMEXKYTOUHOM  aTTecTallid W TEKyUEro  KOHTPOJI,
JEMOHCTPUPYEMBIX OOYYAIOMMMUCS 3HAHUM, yYMEHUW UM HaBBIKOB. Texymuit
KOHTPOJIb MPOBOAUTCS MPENOJaBaTeIeM B MPOLECCE MPOBEACHUS MPAKTUUECKUX
3aHSTUN, TECTUPOBAHUS, & TAKXKE BBINOTHEHUS O0YUYaIOMIUMUCS WHIUBUAYATbHBIX
3aJJaHUMN.

dopMbl U METOABl TEKYHIEr0 KOHTPOJS 10 Y4YEOHOM JUCHUILIMHE
CaMOCTOSITEJILHO ~ pa3palaThiBalOTCA MpEnojaBaTesieM, pacCMaTPUBAIOTCS Ha
3acelaHUM IUKIOBOM KOMHMCCUU MH(OPMAIIMOHHBIX TEXHOJOTHUM, COTJIACyIOTCS C
paboTojarensiMi, METOJUYECKUM COBETOM M  JIOBOJATCS 1O CBEACHUSA
oOydaromuxcs B Hauajae o0y4eHHUs.

OO06yueHnue o yuyeOHOM AUCIUIINHE 3aBEPIIACTCS MPOBEICHUEM aTTECTaAIUH
B BUJIE DK3aMEHa.

Takas Qopma arTecTaniu TO3BOJSET OXBAaTUTh BECh MPOUJICHHBIM
TEOPETUUECKUN MaTepuall MO JUCHUIUIMHE, MPOBEPUTh CUCTEMHOCTh 3HAHUU, a
TaKX€ YMEHHUE MIPUMEHSTH NOJIyYCHHBIE 3HAHUS HA MPAKTHUKE.

Ha sTane npoMeXyTOUHOM aTTeCcTaluy MO MeIHaHe KaYeCTBEHHBIX OIEHOK
WHJIMBUTYaJIbHBIX 00pa30BaTENbHBIX JIOCTHKEHUN TIPEnoaaBaTesieM OMpeIeseTcs
MHTETpaibHasi OLIEHKAa OCBOCHHBIX O0yYaIOMIMMHUCS NMpodhecCUOHATBHBIX U OOIIUX
KOMIIETEHIIMH KaK pe3yJbTaTOB OCBOCHUS YUEOHOU JUCIUTUIMHBI.

JI7ist TeKyIero KOHTPOJIsl MPerno/iaBaTesieM Co3at0Tcs POH bl OLIEHOYHBIX

cpeacts (POC).

®OC BkiIOYaAlOT B ceOs TNeJaroruyeckue KOHTPOJIbHO-U3MEpPUTEIbHBIC
Marepuaibl, MpEAHA3HAYCHHbIE JUISI  ONPEAEIEHUsT  COOTBETCTBUA (WM
HECOOTBETCTBHSI) HMHIUBHUAYAJIbHBIX 0OpPa30BaTENbHBIX JOCTHKEHUN OCHOBHBIM
MOKa3aTe/IsIM PE3YIbTAaTOB IMOJATOTOBKH (TaOIHUIIbI).
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KoHTpoJib M 0OLleHKAa PacKpBIBAIOTCS Yepe3 NUCIUIUIMHAPHBIC PE3yJIbTaThl,
YCBOCHHBIC 3HAHUSI U MPUOOPETCHHBIC CTYJEHTAMHM YMEHUS, HaIlpaBJICHHbIC Ha
dbopmupoBaHue 00mKX U MPOGHEeCCUOHATIBHBIX KOMIIETEHITUH.

Oomasi/npodeccuonanbHast

KOMIICTCHIUA

Paszgen/Tema

THun oeHoYHBIX

MepONpPUSTHS

OK 01. Berbupats crmocoOsr
peleHus 3a1au
npodeccnoHaIBHO T
JeATEIbHOCTH
MPUMEHUTEIHHO K Pa3TUYHBIM

KOHTCKCTaM

P1, Tema 1.1,1.2 I1-o/c, 1.3,1.4 T1-
0/c,1.5,1.6
P2, Temsr 2.1,2.2,2.3,2.4,2.5, 2.6
P 3, Temsr 3.1, 3.2, 3.3, 3.4
P4, Temnr 4.1,4.2,4.3,4.4,4.5, 4.6,
4.7,4.8,4.9, 4.10, 4.11
P 5, Temsr 5.1, 5.2
P 6, Temn 6.1, 6.2, 6.3, 6.4, 6.5, 6.6 T1-
o/c, 6.7, 6.8, 6.9, 6.10
P7, Temnr 7.1,7.2,7.3,7.4,7.5,7.6,
7.7,7.8,7.9,7.10,7.11,7.12,7.13,
7.14,7.15,7.16,7.17
P 8, Temnr 8.1,8.2, 8.3, 8.4, 8.5, 8.6
P9, Temsr 9.1,9.2,9.3,9.4,9.5
P 10, Temsr 10.1,10.2,10.3,10.4 P 11,
Temsr 11.1,11.2,11.3, 11.4,11.5,11.6,

TectupoBanue Y CTHbIN
ompoc
MaremaTnueckui
JTUKTAHT
NunuBunyanbHas
CaMOCTOSITEIbHAS
pabora [IpencraBieHue
pe3ynbTaTOB
MPAKTUYECKUX padoT
3anuTa TBOPYECKUX
pabot 3ammTa
WHIUBUTyJTbHBIX
poekToB KoHTpobHas
pabota BeimonHeHune

OK3aMCHAITMOHHBIX

OK 02. Ucmonp30BaTh
COBpPEMEHHBIC CPEICTBA
MOMCKa, aHAJIM3a U
WHTEpIpeTauu HHHOpMaIHH,
1 “H(POpPMaAITMOHHBIC
TEXHOJIOTHH 71 BBIIIOIHECHUS
3a/1a4 TpoeCCHOHAIBHOM

ACATCIIbHOCTH

P 1, Tema 1.1,1.2 [T-0/c,1.3, 1.4 I1-
o/c,1.5,1.6
P 2, Temsr 2.1,2.2,2.3,2.4,2.5,2.6
P 3, Temsr 3.1, 3.2, 3.3, 3.4
P4, Temnr 4.1,4.2,4.3,4.4,4.5, 4.6,
4.7,4.8,4.9,4.10, 4.11
PS5, Temsr 5.1,5.2
P 6, Temnr 6.1, 6.2, 6.3, 6.4, 6.5, 6.6,
6.7,6.8,6.9,6.10
P7,Temnr 7.1,7.2,7.3,7.4,7.5,7.6,
7.7,7.8,7.9,7.10,7.11,7.12, 7.13,
7.14,7.15,7.16,7.17
P 8, Temnr 8.1,8.2,8.3,8.4,8.5,8.6
P9, Temrr 9.1,9.2, 9.3,9.4,9.5
P 10, Temsr 10.1,10.2,10.3,10.4
P11, Temsr 11.1,11.2,11.3,11.4,

115,116, 11.7

TectupoBanue Y CTHbIN
ompoc
Marematnueckuii
JTUKTaHT
NuauBuayanbHas
CaMOCTOSITEIbHAS
pabota IIpencraBnenue
pe3yabTaToB
MPAKTHYECKUX paboT
3amuTa TBOPYECKUX
pador

3amura
VH/IMBUTyJIbHBIX
poekToB KoHTpobHas
pabota BeimonHeHnue

OK3aMCHAIIMOHHBIX
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OK 03. ITnanupoBats u

peann30BbIBATh COOCTBEHHOE

npodeccuoHaIbHOE U
JIMYHOCTHOC PAa3BUTHC,
HPEAPUHUMATEILCKYIO

JACATCIBHOCTD B

npodeccuoHanbHOU cdepe,

HCIIOJIB30BaTh 3HAHUA 110

(UHAHCOBOW TPAMOTHOCTH B

PA3INYIHBIX ) KU3HCHHBIX

CUTyalluiaXx

P 1, Tema 1.1,1.2 IT-0/c,1.3,1.4 I1-
o/c,1.5,1.6
P 2, Temsr 2.1,2.2,2.3,2.4,2.5,2.6
P 3, Temsr 3.1, 3.2, 3.3, 3.4

P4, Temn1 4.1,4.2,4.3,4.4,4.5, 4.6,
4.7,4.8,4.9,4.10, 4.11
P 5, Temsr 5.1, 5.2

P 6, Tems 6.1, 6.2, 6.3, 6.4, 6.5, 6.6,
6.7,6.8,6.9,6.10

P7, Temsr 7.1,7.2,7.3,7.4,7.5,7.6,
7.7,7.8,7.9,7.10, 7.11, 7.12,
7.13,7.14,7.15,7.16,7.17
P 8, Temnr 8.1,8.2, 8.3, 8.4, 8.5, 8.6
P9, Temsr 9.1,9.2,9.3,9.4,9.5

P 10, Temsr 10.1,10.2,10.3,10.4

P11, Temsr 11.1,11.2,11.3,
11.4,11.5,11.6, 11.7

TectupoBanue Y CTHbIN
01poc
MaremaTuueckui
JUKTAHT
NunuBunyanbHas
CaMOCTOSITENbHAS
pab6ora [Ipencrasienue
pE3yabTaTOB
IIPAKTUYECKUX padoT
3aiuTa TBOPUYECKUX
pabort 3amnmTa
WHIMBUIYTbHBIX
1poekToB KoHTposIbHAA
pabota BeimonHneHue

OK3aMCHAIIMOHHBIX

RamATTUTL

OK 04. D¢pdexTrBHO
B3aMMO/ICMICTBOBATh U
paboTath B KOJUIEKTHBE U

KOMaHJIE€

P 1, Tema 1.1,1.2I1-0/c,1.3,1.4 I1-
0/c,1.5,1.6
P2, Temnr 2.1,2.2,2.3,2.4,2.5,2.6
P 3, Temsr 3.1, 3.2, 3.3, 3.4
P4, Temnr 4.1,4.2,4.3,4.4,4.5, 4.6,
4.7,4.8,4.9,4.10, 4.11
P 5, Temsr 5.1,5.2
P 6, Temsr 6.1, 6.2, 6.3, 6.4, 6.5, 6.6,
6.7,6.8,6.9,6.10
P7,Temnr 7.1,7.2,7.3,7.4,7.5,7.6,
7.7,7.8,7.9,7.10,7.11, 7.12, 7.13,
7.14,7.15,7.16,7.17
P 8, Temsr 8.1,8.2, 8.3, 8.4, 8.5, 8.6
P9, Temnr 9.1,9.2,9.3,9.49.5
P10, Temsr 10.1,10.2,10.3,10.4
P11, Temsr 11.1,11.2,11.3,
11.4,11.5,11.6, 11.7
P 12, Temsr 12.1,12.2,12.3,12.4
P 13, Temsr 13.1,13.2,13.3,13.4,13.5, 13.6

TectupoBanue Y CTHbIN
ompoc
MaremaTudecKui
JIAKTAHT
NunuBunyanbHas
CaMOCTOSITCIIbHAS
pabora [IpencrasieHue
pe3ynbTaToOB
MPaKTUYECKUX PadboT
3ammuTa TBOPYECKUX
pabort 3ammTa
WHIUBHTyJIbHBIX
npoekToB KoHTposbHas
paborta BeimoaHeHue
SK3aMEHAIlMOHHBIX

3aJaHui

51




OK 05. OcymecTBasiTh
YCTHYIO U TTUCBMEHHYIO
KOMMYHHUKAIHIO Ha
rOCyJIapCTBCHHOM SI3bIKE
Poccutickoit ®eaeparuu ¢
Y4eTOM 0COOCHHOCTEH
COLUAIBHOTO U KYJIBTYPHOTO

KOHTCKCTa

P 1, Tema 1.1,1.211-0/c,1.3,1.4 I1-
o/c,1.5,1.6
P2, Temsr 2.1,2.2,2.3,2.4,2.5,2.6
P 3, Temsr 3.1, 3.2, 3.3, 3.4
P4, Temrr 4.1,4.2,4.3,4.4,4.5, 4.6,
4.7,4.8,4.9,4.10, 4.11
P 5, Temsr 5.1, 5.2
P 6, Temnr 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7
6.8, 6.9, 6.10
P7, Temsr 7.1,7.2,7.3,7.4,7.5,7.6,
7.7,7.8,7.9,7.10,7.11, 7.12,
7.13,7.14,7.15,7.16,7.17
P 8, Temnr 8.1,8.2,8.3,8.4,8.5,8.6
P9, Temsr 9.1,9.2,9.3,9.4,9.5
P 10, Temsr 10.1,10.2,10.3,10.4
P11, Temsr 11.1,11.2,11.3,
11.4,11.5,11.6, 11.7

TectupoBanue Y CTHbIN
orpoc MareMaru4eckuit
JTUKTaHT
NunuBunyanbHas
CaMOCTOSITENbHAS
pab6ora [IpencrasieHue
pe3yabTaTOB
IIPAKTUYECKUX padoT
3amuTa TBOPUYECKUX
pabort 3ammTa
WHIMBUIYTbHBIX
1poekToB KoHTposbHAA
paborta BeimonHeHue
HK3aMEHALMOHHBIX

3aJaHui

OK 0O6. IIposBusTs
IPaXKIaHCKO-
MAaTPHOTUIECKYIO TTO3UIINIO,
JEMOHCTPUPOBATH OCO3HAHHOE
MOBEJICHHE Ha OCHOBE
TPAIUITHOHHBIX
00I11eYeIOBEYSCKUX
IICHHOCTEH, B TOM YMCJIIC C
Y4€TOM rapMOHH3AIUN
MEKHAIMOHAIBHBIX U
MEKPETUTHO3HBIX
OTHOIIICHUM, TPUMEHSATH
CTaHJapThI
AHTUKOPPYIIIHOHHOTO

IIOBCACHUA

P 1, Tema 1.1,1.211-0/c,1.3, 1.4 T1-o/c,

1.4,1.5,1.6

P 6, Temnr 6.1, 6.2, 6.3, 6.4, 6.5, 6.6,

6.7,6.8,6.9,6.10

P7, Temwr 7.1,7.2,7.3,7.4,7.5,7.6,
7.7,7.8,7.9,7.10,7.11,7.12, 7.13,
7.14,7.15,7.16,7.17

P 8, Temnr 8.1,8.2,8.3,8.4,8.5,8.6

P 14, Temsr 14.1,14.2,14.3,14.4,14.5

TectupoBanue Y cTHbIN
ornpoc MaremMarn4eckuit
JIAKTAHT
NunuBunyanbHas
CaMOCTOSITEIbHAs
pab6ora [IpencrasieHue
pe3ynbTaTOB
MPaKTUYECKUX PadboT
3anuTa TBOPUYECKUX
pabort 3ammTa
WHIUBHTyJIbHBIX
MIPOCKTOB
KontponbHas padota
Breinmonnenue
9K3aMEeHaIllMOHHBIX

3aJaHui
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OK 07. ConeiicTBOBaTH

COXPaHEHHIO OKpYKarouien

Cpelibl, PecypcocOepeKeHHUIO,

IIPUMEHSTH 3HaHUsI 00
M3MEHEHHUH KJIMMATa,

MIPUHLIMIIBI OEPEKITUBOTO

MPOU3BOJICTBA, 3((HEKTUBHO

JEUCTBOBATH B UPE3BbIYANHBIX

CUTyalluiaXx

P 1, Tema 1.1,1.2I1-0/c,1.3, 1.4 IT-o/c,
14,1516
P2, Temer 2.1,2.2,2.3,2.4,2.5, 2.6
P 3, Temsr 3.1, 3.2, 3.3, 3.4
P4, Temnr 4.1,4.2,4.3,4.4,45, 4.6, 4.7,
4.8,4.9,4.10, 4.11
P 5, Temsr 5.1, 5.2
P 6, Temn1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7,
6.8, 6.9, 6.10
P7, Temst 7.1,7.2,7.3,7.4,7.5,7.6,
7.7,7.8,7.9,7.10,7.11, 7.12,
7.13,7.14,7.15,7.16,7.17
P 8, Temsr 8.1,8.2, 8.3, 8.4, 8.5, 8.6
P9, Temsr 9.1,9.2,9.3,9.4,9.5
P 10, Temsr 10.1,10.2,10.3,10.4
P11, Temsr 11.1,11.2,11.3,
11.4,11.5,11.6, 11.7
P12, Temsr 12.1,12.2,12.3,12.4

TectupoBanue
VYerHbl onpoc
MaremaTnyeckuii
JUKTaHT
NunuBunyanbHas
CaMOCTOSITENbHAS
pabora [IpencraBieHue
pe3yabTaToOB
IIPAKTUYECKUX padoT
3amuTa TBOPUYECKUX
pabort 3ammTa
MHIAUBUAYaIbHBIX
poekToB KoHTposbHAA
paborta BeimonHeHue
AK3aMEHALMOHHBIX

3aJaHui

OIIGHKa HWHIWBUAYAJIbHBIX O6p330BaTCHBHBIX )IOCTI/I}KGHI/Iﬁ I10 pe3yjibTaTaM

TCKYHICTO KOHTPOJIA MMPONU3BOAUTCA B COOTBCTCTBUU C yHHBCpcaHLHOﬁ HIKaJIoN

(Tabnuira).

IIpoueHT pe3yjibTATUBHOCTH
(MpaBUJILHBIX OTBETOB)

KayecTBeHHasi OLleHKAa MHANBUIYAJbHBIX
00pa3oBaTeJbHbIX 1I0CTHKEHUI

0aju1 (oTMeTKa)

BepOaJIbHBIN AHAJIOT

95 + 100 5 OTJINYHO

80 + 94 4 XOPOIIIO

60 + 79 3 YI0BJICTBOPUTEIHHO
Menee 60 2 HE YJOBJIETBOPUTEIIBHO
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	3.1. Для реализации программы дисциплины должны быть предусмотрены следующие специальные помещения:

