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MMACIIOPT PABOYEW ITPOT'PAMMBI OBIIIEOBPA30OBATEJIBHOM
JAUCHUIIJIMHBI COO0.02.01. MATEMATHUKA

1.1. OOJsacTb npuMeHeHus pado4eid NporpaMmMbl

Pabouass mporpamMma QUCHHMIUIMHBI (najee pabodvas mporpamma) SBJSICTCS
4acThbl0O OCHOBHOM mpodeccruoHambHOM  00pa3oBaTeNbHOM  IpOrpamMMbl  —
o0pa3oBaTeIbHON MPOTrpaMMBbl CpeHEro MNpodeccHOHaIBLHOTO O00pa3oBaHUs —
MPOTrpaMMBbl MMOJATOTOBKHU CIEIHMATMCTOB CPEIHETO 3BEHA.

PabGouass mporpamma coctaBieHa mo ydeOHomy tuiany 2024 roma 1o
cnenuanbHocTh 11.02.19 KBaHTOBBIE KOMMYHUKAIUH.

1.2. MecTOo TMCUMILUIMHBI B CTPYKTYpe 00pa30BaTeIbLHOM MPOrpaMMBbl
O6meob6pazoBarensHas auciurummHa COO.02.01. MaTeMaTka OTHOCHTCS K
o011eo0pazoBaTebHON MOJITOTOBKE OCHOBHOM npodeccuoHanbHON
o0pa3oBaTeIbHON MPOTpaMMbI MPOrPaMMbl MOJTOTOBKU CHEIMAIMCTOB CPEIHETO
3BeHa Ha 0a3e OCHOBHOTO 0O0Iero o0pa3oBaHUs C MOJYYEHHUEM CPEIHETO OOIIEro
oOpa3oBaHUs.

1.3. IIexb wu pe3yabTarbl  OCBOCHHMS  00mIe00pa3oBaTebHOI
TUCHUTITTHHBI

PaGouass mporpamma oOmieoopazoBarensHoi gucuuminasl - COO.02.01.
Martemartuka pa3zpaboTaHa B COOTBETCTBHHM C PexoMeHIaIusIMu MO OpraHU3alluu
MOJyYyeHUs  cpeaHero  oOmiero  oOpa3oBaHus B Mpefeiax  OCBOCHUS
00pa3zoBaTeILHBIX IPOTpaMM CpeIHETo MpodheCCHOHATIBHOTO 00pa3oBaHus Ha 0ase
OCHOBHOIO oO0uiero obOpasoBanusi ¢ yderoM llpumepHoil pabouell mporpaMmbl
o0mreoOpa3oBaTenbHON JAUCHMIUIMHBL «Marematuka» ajisi MpoQecCHOHATBHBIX
oOpasoBatenbHbIx opranm3anuii (yrBepxaeHbiMu CoBetom HMPIIO mo omenke
CoJlep KaHMsl U KauecTBa MPUMEPHBIX paboUynX mporpamMm o011eo0pa3zoBaTeIHLHOTO
U COIMAIbHO-TYMAaHUTAPHOTO  IHMKJIOB  CpeIHEero  NpodecCHOHAIBLHOTO
oOpazoBanus, [Ipotokos ot 30.11.2022 1. Nel14).

Conepxxanue IPOTpaMMBbl 001eo0pa3oBaTeIbHOM JCIUTLTAHBI
«Marematrka» HalpaBlI€HO Ha JIOCTHKEHUE pe3yJIbTaTOB €€ M3Y4YCHHUS B
cootBercTBUM ¢ TpeboBanusmMu PI'OC CO0 ¢ yderom mnpodeccuoHaIbHOM
HarnpasyieHHocTH OI'OC CIIO.



Ilnanupyembie pe3yjbTaThl OCBOeHHUs 001IeoOpasoBareabHoOil AucHuIUInHBI COQ0.02.01. MaTteMaTHKa B COOTBETCTBHHU C
®I'OC CIIO u Ha ocHoBe PI'OC COO

Koa n naumenoBanue
(¢GopMupyeMbIX KOMIIETeH NI

H.]IaHl/IpyeMble PE3yJbTAaThI 0OCBOCHUA TUCIHUIIJINMHBI

O01mue

JAucnunimHapubie (MpeaMeTHbIE)

OK 01 Brioupars cnoco0bl
peleHus 3aa4
npogdeccuoHaIbLHOM
AesATeTbHOCTH
NPUMEHHUTEIbHO K
Pa3JHYHBIM KOHTEKCTaM

TOTOBHOCTH K TPYAY, OCO3HAHUE
[IEHHOCTH MacTepCTBa,
TpynoJIto0He;

TOTOBHOCTH K aKTUBHOU
ACATCIIBHOCTHU TEXHOJIOTHYECKON U
COIMAIILHOW HAIpPaBJICHHOCTH,
CIIOCOOHOCTH HHUITMHPOBATH,
IUTAHUPOBATh U CAMOCTOSITEIILHO
BBIITOJHATD TaKYI0 JCATCIBbHOCTD,
UHTEPEC K pa3indHbIM chepam
npodecCHOHATEHOM JIeATEIILHOCTH,
OBiajeHne YHMBePCAJIbHbBIMH
Y4eOHBIMHU MO3HABATEIbHBIMH
JefcTBUSIMU:

a) 0a30BbIe JJOTHYECKHE
AeCTBUA:

CaMOCTOSITENIbHO (OPMYJIUPOBATH U
aKTyallu3UpOBaTh MpPoOIIeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
yCTaHABIUBATh CYIIECTBEHHBIN
IMPpHU3HAK WKW OCHOBAHUS IJIA
CpaBHEHHUS, KIIaCCU(PUKAIIUU U
0000IIeHHS;

OTIPEACTIATH ENU AeSITeIbHOCTH,
3aJ1aBaTh apaMeTPbl U KPUTCPUHU
WX JIOCTHXKEHUS;

BBISABJIATh 3aKOHOMEPHOCTHU U
MIPOTHUBOPEYNS B pACCMATPUBAEMBIX

BJIa/IETh METOJJAMH JI0Ka3aTeIbCTB, AITOPUTMAMHU PELLICHUS 3a]a4; YMEHHE
(bopMynHMpOBaTh OIPECIICHUS, AKCUOMBI U TEOPEMBI, IPUMEHATh UX, IPOBOIUTD
JI0Ka3aTeNbHbIE PACCYKICHUS B XO/€ PEILICHUS 3a/1ay;

YMETb OIEPUPOBATH MOHATUSMHU: CTENIEHb YUCIIA, JIorapu(M YUCiIa; yMEHUE
BBINOJIHATH BBIYMCIICHUE 3HAYEHUH 1 TIpeoOpa30BaHusl BRIPAKECHUN CO CTETICHIMH
u orapudmamu, npeodpa3oBaHus IPOOHO-PALMOHAIBHBIX BBIPAKEHUH;

YMETb ONIEPUPOBATH MOHATUAMU: palliOHAJIbHbIE, UPPALIUOHAJIbHBIE,
HoKa3aTesbHbIC, CTENEHHbIE, JJorapu(pMUUECKUe, TPUTOHOMETPUUYECKHE YPaBHEHUS
Y HEPaBEHCTBA, UX CUCTEMBI;

YMETh OIEPUPOBATH MOHATUAMU: (QYHKIHS, HETIPEPbIBHAS (QYHKLUS, IPOU3BOHAS,
nepBooOpasHas, onpeAeIeHHbI HHTErpall; yMETh HAXOIUTh POU3BOAHbBIE
3JIEMEHTAPHBIX (PYHKIMH, UCIIOJIB3YsI CIIPABOYHbIE MaTepHalIbl; UCCIEI0BATh B
MPOCTEHIINX clydasx QYHKIIMH Ha MOHOTOHHOCTb, HaXOUTh HAUOOJIBIINE U
HalMEHbIINE 3HaueHUs! PYHKIUI; CTPOUTH rpa)MK1 MHOTOYJIEHOB C
MCIIOJIb30BaHUEM arapaTa MaTeMaTHYeCKOr0 aHaIn3a; IPUMEHSATh IPOU3BOIHYIO
IIPY PELICHNH 33/1a4 Ha IBUKEHHE; pellaTh IPaKTUKO-OPUEHTUPOBAHHBIE 3a7jaui
Ha HauOOoJIbILINE ¥ HAaUMEHBIIINE 3HAUEHUS], Ha HaX0XAEHHUE ITyTH, CKOPOCTH U
YCKOPEHHUS;

YMETb ONEPUPOBATH MOHATHAMU: palliOHATIbHAS (QYHKIIMS, TOKa3aTeabHas
¢byHKLus, cTeneHHas QyHKIMs, Jorapudmuyeckas QyHKIus,
TPUTOHOMETpHUEcKHUe QYHKIUU, 00paTHbIe (QYHKIIMU; YMEHUE CTPOUTH rpapuKu
U3yYEHHBIX (DYHKIIMIA, UCIIOJIb30BaTh rpauKy MpU U3yUEHUHU TPOILIECCOB U
3aBHCUMOCTEH, IPH pEeIIeHNH 3a]a4 U3 IPYruX y4yeOHbIX MPEAMETOB U 337a4 U3
peanbHOM JKU3HHU; BRIpaXKaTh (pOpMysIaMH 3aBUCHMOCTU MEKIY BEIMUMHAMU;
YMETb pelIaTh TEKCTOBBIE 33JJa4l Pa3HbIX THIOB (B TOM YHCJIE Ha MPOLIEHTHI, JOJIU
¥ YaCTH, Ha JIBIXKEHUE, paboTy, CTOMMOCTh TOBapOB U YCIIYT, HAJIOTH, 3a/1a41 U3
o0yacTu yrnpapieHUs JINYHBIMUA U CEMEMHBIMU (PUHAHCAMMU); COCTABIISATH
BBIpa)KEHUS], YPAaBHEHMsI, HEPAaBEHCTBA U MX CHCTEMBI 110 YCIOBHUIO 331a4H,




SIBIICHUSX;
BHOCHUTH KOPPEKTHUBHI B
NeSITeNIbHOCTD, OLICHUBATh
COOTBETCTBHUE PE3yJIbTATOB LIETSM,
OLICHUBATh PUCKU MOCIEICTBUN
NEeSTeIbHOCTH;

pa3BUBaTh KPEaTUBHOE MBIILIICHUE
MIPY PEIICHUN KU3HEHHBIX TIPOOIEM
0) 0a3oBbIe HCCIeA0BaTEIbCKHE
JlefiCTBUA:

BIIa/IETh HABbIKAMU y4eOHO-
HCCIIEA0BATENBCKON U IIPOEKTHOM
NesITeNIbHOCTH, HaBBIKAMU
paspereHus mpooIieM;

BBISIBJISITH IPUYMHHO-CIICJICTBEHHbBIE
CBSI3U U aKTyaJIU3UPOBATh 3a/1a4Yy,
BBIIBUTATh TUIIOTE3Y €€ PeleHus,
HaxOJUTh ApPTYMEHTHI IS
JI0Ka3aTelIbCTBa CBOMX
YTBEPKJICHUH, 3a71aBaTh MapamMeTphbl
U KPUTEPUU PELICHHS,
AHAIM3UPOBATH MOJIYYCHHBIE B XOJI€
pelIeHus 3a]a4i PE3yIbTaThl,
KPUTHUYECKH OICHUBATH HX
JIOCTOBEPHOCTh, IPOrHO3UPOBATH
M3MEHEHNE B HOBBIX YCIIOBUSX;
yMETh NIEPEHOCHUTH 3HAHUS B
MO3HABATENBHYIO U TPAKTHYECKYIO
00J1acTH )KU3HEACATESITLHOCTH,
yMETb UHTETPUPOBATH 3HAHUS U3
Pa3HbIX MPEeIMETHBIX 00yacTel;
BBIIBUTATh HOBBIE HJICH,
MpeJiaraTh OpUrHHaIbHBIC

UCCIIEI0BaTh MTOJyYEHHOE PEIIEHUE U OLIEHUBATh [IPABIONIO000HOCTh PE3YJIbTATOB;
YMETh OIEPUPOBATH MOHATHAMU: CpeaHee apupMETHIECKOe, MEIHaHa,
HauOoJIbllIee M HAUMEHbIIIee 3HaYCHUs, pa3Max, AUCIIepCusi, CTaHAapTHOE
OTKJIOHEHHUE YUCIIOBOTO HA0Opa; yMETh U3BIEKaTh, MHTEPIPETHPOBATH
UH(pOpMaLKIO, IPEACTaBIECHHYIO B Ta0NIMLIaX, HA JUarpaMMax, rpagukax,
OTPAKAIOIIYIO0 CBOWCTBA PEAIbHBIX IIPOLIECCOB U SIBJICHUH; IIPEICTABIIATD
MH(POPMALIKIO C ITIOMOULIBIO TaOIUI] U AMArpaMM; UCCIIE0BATh CTATUCTUYECKHUE
JAaHHbIE, B TOM YHUCJIE C IPUMEHEHUEM I'paUueCKUX METOJIOB U SJIEKTPOHHBIX
CPEICTB;

YMETh OIEPUPOBATH MOHATHAMU: CIIyJaHBIN ONBIT U CITy9aifHOE COOBITHE,
BEPOSITHOCTH CIIYy4alHOTO COOBITUS; YMEHHE BBIUUCIIATH BEPOSITHOCTD C
UCTIOJIb30BaHUEM IPahUIECKUX METOMIOB; IIPUMEHSATH (POPMYIIBI CIIOKECHUS U
YMHOXXEHUS BEpOSITHOCTEH, KOMOMHATOPHbIE (PAKTHI U (POPMYJIbI IIPU PEIICHUU
3aj1a4; OLIEHMBATh BEPOSTHOCTH PEAbHBIX COOBITH; 3HAKOMCTBO CO CIIy4aifHBIMU
BEJIMYMHAMU; YMEHHE IPUBOAUTH IIPUMEPHI MPOSBICHUS 3aKOHA OOJIBIINX YHCEN B
MPUPOHBIX U OOIIECTBEHHBIX SIBIICHUSIX;

YMETb OIIEPUPOBATH NNOHATUAMU: TOUKA, IPSAMAasi, INIOCKOCTb, IPOCTPAHCTBO,
JBYI'PAaHHBIN yroJl, CKpPEINBAOIIUECS IIPSIMBIE, TapAJLIEIbHOCTh U
NEPHEHAUKYIIAPHOCTD IIPSAMBIX U IIJIOCKOCTEH, YTOJI MEXKAY IIPAMBIMU, YTOJ MEXIY
MIPSAMOM M INIOCKOCTBIO, YTOJI MEXAY INIOCKOCTSIMH, PACCTOSSHUE OTTOUYKH J10
IIJIOCKOCTH, PACCTOSTHUE MEXKAY IIPIMBIMH, PACCTOSTHUE MEXY IJIOCKOCTSIMU;
YMEHHE HCII0JIb30BATh MIPU PEIICHUH 3a/]a4 U3YYEHHbIE (PaKThl U TEOPEMBI
IUIAaHUMETPHUH; YMEHUE OLIEHUBATh Pa3Mepbl 00bEKTOB OKPYXKAIOILEr0 MUPa;
YMETb ONEPUPOBATh MOHATUSAMHU: MHOTOTPaHHUK, CEYE€HHE MHOTOTpaHHHKA, KYO,
napaujenenunes, npusma, nupamuia, Gurypa u HOBEpXHOCTh BpallleHus,
LHWIMH]IP, KOHYC, I1ap, cepa, ceueHus: GUrypsbl BpaleHus, MI0CKOCTb,
Kacaromasicsi cepsl, HMIUHAPA, KOHYCA, IJI01ab TOBEPXHOCTH MUPAMHU/IBI,
NPU3MBI, KOHYCa, HWIMHAPA, IJI0Ias chepbl, 00beM Kyda, MPsIMOYToJIbHOTO
napajuiesenunesa, MMpaMu/ibl, IPU3Mbl, HIAIUHAPA, KOHYCA, [1apa; yMEHUE
n300pakaTh MHOTOTPAHHUKHU U TOBEPXHOCTHU BPAIICHUS, UX CEYECHUS OT PYKH, C
ITOMOIIBIO YEPTEHKHBIX NHCTPYMEHTOB U JIEKTPOHHBIX CPEJICTB; YMEHHE
pacro3HaBaTb CUMMETPUIO B IPOCTPAHCTBE; YMEHHUE PACIIO3HABATH IIPABUIILHbIC
MHOTOT'PAHHUKH;




MIOAXO/IbI U PEILICHUS; YMETb OIIEPUPOBATh MOHATUAMU: ABUKEHHUE B IIPOCTPAHCTBE, 0J0O0OHBIE (UTYPHI B
Y CIIOCOOHOCTH UX UCIOJB30BAHUS | MPOCTPAHCTBE; UCIOIB30BATh OTHOLICHHE TUIONIAIeH TIOBEPXHOCTEH U 00BEMOB
B [TI03HABATEJILHON ¥ COLMAIBHON noJ00HBIX (PUTYp IIPU pELIeHUH 3a7ay;

IIPaKTUKE YMETh BBIYUCISATH TEOMETPUUECKHUE BEIMYUHBI (JTTMHA, YTOJ, IUIOIAab, 00BEM,
IUIOIIAb TIOBEPXHOCTH), UCIIOJb3Ys U3yUYEHHBbIE (POPMYIIBI U METOBI;

YMETb ONIEPUPOBATH MOHATUAMU: NPSMOYIOJIbHAs CUCTEMAa KOOpAUHAT,
KOOpJMHATBI TOYKHU, BEKTOP, KOOPAUHATHI BEKTOPA, CKAJIPHOE IIPOU3BEICHUE,
YIOJI MEXIY BEKTOpaMH, CyMMa BEKTOPOB, IIPOU3BEACHUE BEKTOPA HA YUCIIO;
HaXOJUTh C IOMOILBIO U3yYEHHBIX (POPMYJI KOOPAMHATHI CEPEANHBI OTPE3Ka,
paccTosiHuEe MEXIy JBYMs TOUKaMU;

-yMeTb BbIOMPATh MOAXOAAIINN U3YYEHHBIH METO U1 PEeLeHUs 3aJauH,
pacro3HaBaTh MaTeMaTH4eCKHe (PaKThl U MATEMAaTUYECKUE MOJIENIN B IPUPOIHBIX U
0OI1eCTBEHHBIX SIBJICHUSAX, B UCKYCCTBE; YMEHHUE IPUBOAUTH IPUMEPHI
MaTEMaTUYECKUX OTKPBITHM POCCUICKONM U MUPOBOW MaT€MAaTHYECKOW HAYKH.
YMETb OIIEPUPOBATH NMOHATUAMHU: OIIPENEICHHUE, aKCHOMa, TEOpEMA, CIEACTBUE,
CBOICTBO, IPU3HAK, JOKA3aTEILCTBO, PABHOCUIIbHBIE (DOPMYIMPOBKH; yMEHUE
bopMynupoBaTh 0OpaTHOE U MIPOTHUBOIIOJIOKHOE YTBEPAKIEHUE, IPUBOAUTH
IIPUMEPBI U KOHTPIIPUMEPHI, UCII0JIB30BATh METOJl MAaTEMATUYECKON UHTYKIUY;
IIPOBOAMTD JOKA3aTEJIbHbIE PACCYXKACHUS IIPU PELICHUH 33]1a4, OLICHUBATh
JIOTUYECKYIO NTPABWIIBHOCTD PACCYyKICHUM;

YMETb ONIEPUPOBATH MOHATUAMH: MHOXECTBO, IOJMHOKECTBO, OIIEpALIUHU HAJl
MHOXECTBAMU; YMEHHUE UCITOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmapar JJis
ONMCAHUS PEAJIBHBIX IIPOLIECCOB U SIBJICHUM IIPU PELICHUH 3a/1a4, B TOM YUCIIE U3
JIpYTUX y4eOHbIX NMPEAMETOB;

YMETh OIEPUPOBATh MOHATUAMU: Tpad, CBA3HBIN rpad, 1epeBo, UK, rpad Ha
IUIOCKOCTH; YMEHHE 33/1aBaTh U OMMCHIBATh Tpadbl pa3IMuHbIMU CIIOCO0aMU;
MCIOJIb30BaTh Tpadbl P pELICHUH 3a]1aY;

yMEeTh CBOOOTHO OIIEPUPOBATH MOHATHAMU: COYETaHUE, IEPECTAHOBKA, YUCIIO
COUYeTaHM, YUCIIO MepecTaHOBOK; OMHOM HbI0TOHA; yMeHne NpUMEHSTh
KOMOWHATOpHBIE (DaKThI U PACCYXKIECHUS JUIsl pellICHHs 3a/]1a4;

-YMETbh OIIEPUPOBATH MOHATHIMU: HATypaJIbHOE YNCIIO, LIEJT0€ YNCII0, OCTATOK IO
MOJYJIIO, PallMOHAIBHOE YHUCII0, UPPALMOHAIBHOE YHCII0, MHOYKECTBA
HATYpaJIbHBIX, ENbIX, PAIIMOHAIBHBIX, J€HMCTBUTEIbHBIX YNCEN;, YMEHHE




UCIIOJIb30BaTh MPU3HAKY JIEIMMOCTH, HAMMEHBIINHN OOLINHA AeTUTENb U
HaMMEHbIIIee o0IIee KpaTHOE, alropuT™M EBKIIMA pH peleHnu 3aaay;
3HAKOMCTBO C Pa3JIMYHbIMH ITI03ULUOHHBIMU CUCTEMaMU CUHCIICHMS;

YMETh CBOOOTHO ONIEPUPOBATH MOHATHAMU: CTETIEHb C LENIBIM MTOKa3aTeseM,
KOPEHb HAaTypaJIbHOM CTEIIEHHU, CTENIEHb C PALIMOHAIBHBIM I10Ka3aTeJIeM, CTEIIEHD C
JEHCTBUTENLHBIM (BEIICCTBCHHBIM) ITOKA3aTeleM, JIorapudM Juciia, CHHYC,
KOCHUHYC U TAHI'€HC IIPOU3BOJIBHOTO YHCJIA;

YMETh OIEPUPOBATH MOHATHIMHU: TOXKAECTBO, TOXKIECTBEHHOE ITpeoOpa3oBaHue,
YPaBHEHHE, HEPABEHCTBO, CUCTEMA YPAaBHEHUI U HEPABEHCTB, PABHOCHIILHOCTD
YpaBHEHUM, HEPABEHCTB U CUCTEM, PALlMOHAIbHbIE, HPPALIMOHAJIbHBIE,
HoKa3aTesbHbIC, CTENEHHbIE, Jorapu(pMUIECKUe, TPUTOHOMETPUUYECKHE
YpaBHEHHUs, HEPABEHCTBA U CUCTEMBI; YMEHUE PELIaTh YpaBHEHUS, HEPAaBEHCTBA U
CUCTEMBI C IIOMOILBIO Pa3JIMYHbIX IPUEMOB; PEIIaTh YPaBHEHMS, HEPAaBEHCTBA

Y CUCTEMBI C [TapaMeTPOM; IPUMEHSATh YPABHEHMSI, HEPABEHCTBA, UX CUCTEMBI JUISI
pelLIeHHs] MaTeMaTUYECKUX 3a/1a4 U 33/1a4 U3 pa3IMyHbIX 001acTeil HayKu U
peanbHOU KU3HU;

-yMeTh CBOOOJIHO ONIEPUPOBATh MOHATUSAMU: Tpaduk QyHKIIMU, OOpaTHas
byHKIMSA, KOMITO3UIMA (YHKINN, THHEHHAs: GyHKIUS, KBaApaTUIHas (yHKIHS,
cTereHHast PyHKIM ¢ [eJIbIM [IoKa3aTeaeM, TPUTOHOMETpUYecKre (PyHKIUH,
oOpaTHbIE TPUTOHOMETPUYECKHE (PYHKIINU, TOKA3aTeNIbHAs U JorapudmMudeckas
byHKLINU; YMEHHE CTPOUTh IpadMKu PYHKIUI, BBINOIHATH PEeoOpa3oBaHUs
rpaduKkoB QyHKINI; yMEHHE UCIIOJIb30BATh I'paduKKu PYHKINN I U3YUEHUS
IPOIIECCOB U 3aBUCUMOCTEH MPU PELIeHNH 33134 U3 JPYTruX yu4eOHbIX MPEAMETOB U
U3 pealibHOM JKM3HM; BBIPAXKaTh (GOpMyJIaMU 3aBUCHMOCTH MEXAY BEIMUNHAMU;
yMEHHUe CBOOOJHO ONEPUPOBATh MOHATUAMU: YETHOCTh (DYHKIIMH, IEPUOTUUYHOCTh
(GYHKIIMH, OTPAaHUYEHHOCTh (PYHKIIMHU, MOHOTOHHOCTb (DYHKLIUU, IKCTPEMYM
byHKIIMKA, HAUOOJIBIIIEEe ¥ HAUMEHbIIIEE 3HAUCHHS (PYHKITUN Ha TIPOMEKYTKE;
yYMEHHUE MPOBOANUTH UCCIeI0BaHUE (QYHKIINU;

YMEHHE HCII0JIb30BaTh CBOMCTBA U rpaduKu QYHKIMIMA JUIs pellieHns] ypaBHEHUH,
HEPaBEHCTB U 33J1a4 ¢ MapaMeTpaMH; U300pakaTh Ha KOOPAUHATHOM MJIOCKOCTH
MHOX€ECTBA PEIICHUN YpaBHEHNU, HEPABEHCTB U UX CUCTEM;

YMETh CBOOOTHO ONIEPUPOBATH MOHATHIMHU: OCIEI0BATEIBHOCTb,
apu@meTnyecKas nporpeccus, reoMeTpuieckasi nporpeccusi, 6eCKOHEUHO




yOBIBaroIasi reOMeTpUYecKast IPOrpeccus; yMEHUE 3a/1aBaTh
MOCJIEIOBATEIBHOCTH, B TOM YHCIIE C TOMOIIBIO PEKYPPEHTHBIX (OPMYIT;

YMETh OIIEPUPOBATh MOHATUAMU: HENPEPHIBHOCTD (DYHKIMH, aCUMIITOTHI IpaduKa
(byHKLINY, IepBast ¥ BTOpas MPOU3BOAHAS (PYHKIUHU, TEOMETPUIECKUIN U
(bu3nyeckuil CMbICI IPOU3BOJHOM, IEPBOOOPa3Has, ONIPEIeIICHHbIN HHTErpall;
YMEHHUE HaXOJUTh aCUMIITOTHI rpaduka (yHKINN; YMEHHE BBIUUCIISATH
IIPOM3BO/IHBIE CYMMBI, IPOU3BEIEHHS], YACTHOTO U KOMITO3UIIMU (QYHKLIUH,
HAXOJUTh YpaBHEHHE KacaTeNbHOU K TpaduKy (QYHKIMH; yMEHUE UCIOIb30BATh
IIPOM3BOJIHYIO IS MCCIIeI0BaHMsl (DYHKIIMM, I HAXOXKIEHUS] HAUITy4IlIero
peLIeHHs B IPUKIIAJHBIX, B TOM YHCJIE CONUATBHO-3KOHOMUYECKUX U (PU3NIECKUX
3ajjauax, AJs ONpeeseHsl CKOPOCTH U YCKOPEHMSI; HaXOAUTh IO U 00bEMbI
¢Guryp ¢ noMOUIbI0 UHTETPaJIa; IPUBOJUTH IPUMEPHI MATEMAaTUYECKOTO
MOJICJIMPOBAHUS ¢ HOMOILBIO AU(depeHInanbHbIX YpaBHEHUH;

YMETb ONIEPUPOBATH MOHATUAMH; KOMILIEKCHOE YUCIIO, CONPSKEHHBIE
KOMILJIEKCHBIE YMCIIa, MOAYJIb U apIYMEHT KOMILIEKCHOTO YHcia, hopMa 3arnucu
KOMIUIEKCHBIX Uncell (reoMeTpruyecKasi, TPUroHOMETpUuYecKas 1 ajaredpanyeckas);
YMETb IPOU3BOIUTH apu(MeTHUecKue IeHCTBHS ¢ KOMIIJIEKCHBIMH YU CIIaMH;
IPUBOJUTH NPUMEPHI UCIIOIb30BAHUS KOMILIEKCHBIX YHCET;

yYMETh CBOOOTHO OTIEPUPOBAThH MOHATHAMMU: CpeHee apupMeTHIecKoe, MeIuaHa,
HauOoJIbIlIee U HAMMEHbIIee 3HAUEeHUs, pa3Max, AUCIIEPCHs], CTaHAApTHOE
OTKJIOHEHHE ISl ONTMCAHMS YNCIIOBBIX JaHHBIX; YMEHHUE UCCIIEN0BATh
CTaTHUCTUYECKHUE JIaHHbIE, B TOM YHUCIIE C IPUMEHEHUEM TpapuIeCcKX METOJIOB U
AJIEKTPOHHBIX CPEJCTB; rpahuUecKH UCCIE0BaTh COBMECTHBIEC HAOIIOIEHUS C
ITOMOIIBIO AMarpaMM PacCEMBaHUs U IMHEHHON pPErpecCcuy;

YMETh HaXOJIUTh BEPOATHOCTH COOBITUH C UCIOIB30BaHNUEM IpapuyecKux
METOJIOB; MPUMEHSATH JJIsl peleHus 3a7a4u (OPMYJIbI CIIOKEHUS U YMHOKEHHUS
BEPOATHOCTEH, (hOpMyILy TIOJTHOM BEpOSITHOCTH, (popmyny bepHysu,
KOMOMHATOpHBIE ()aKThl U (POPMYIIBI; OLIEHUBATH BEPOSITHOCTH PEATbHBIX COOBITHIA;
YMEHHE OIEepUPOBATh MOHATHAMU: CllyyaiiHas BEIMUMHA, paclpeesieHre
BEPOATHOCTEN, MAaTEMaTHUECKOE OKHUAAHNE, TUCTIEPCHUS U CTAaHAAPTHOE
OTKJIOHEHHE CITy4yaliHOW BETMYMHBI, PYHKIIUU pacTipeieSIeHUs U MJIOTHOCTH
PaBHOMEPHOT0, ITOKA3aTEIbHOTO U HOPMAJIBHOTO PACIIPENEICHU; YMEHUE
HCII0JIb30BaTh CBOMCTBA M3YUYEHHBIX paclpeiesIeHui sl peleHus 3a1ay;




3HAKOMCTBO C MOHSATUSAMU: 3aKOH OOJIBIINX YUCEI, METO/bI BHIOOPOYHBIX
WCCJICIOBAHMIA, YMEHHUE MPUBOAUTD IPUMEPHI MPOSIBICHUS 3aKOHA OOJIBIINX YUCEIT
B IIPUPOJIHBIX U OOIIECTBEHHBIX SBIICHUSX;

YMETh CBOOOTHO ONIEPUPOBATH MOHITHSIMHE: TOYKA, IPsSMasi, INIOCKOCTh,
MIPOCTPAHCTBO, OTPE30K, Ty, MJIOCKUI Yroi, IBYrpaHHbINA yrol, TpeXTrpaHHbII
yroJl, NEPECEKAIOIINECs, TapauIeIbHbIE U CKPEILMBAIOINECS TIPSIMBIE,
MapajuIeIbHOCTh U NEPIIEHIUKYISIPHOCTD MPSIMBIX U MJIOCKOCTEH, YTOJI MEXIY
MPSIMBIMH, YTOJI MEXIY MPSAMOM U TUIOCKOCTBIO, YTOJl MEXKAY MJIOCKOCTSIMU;
YMEHHE HCI0JIb30BATh MPH PEIICHUH 33/]a4 U3YUCHHbIE (PAKThI U TEOPEMBI
IJIAHUMETPUH; YMEHHUE OLICHUBATh pa3Mephbl 00bEKTOB B OKPYKAIOIIEM MHUDE;
YMEHHE ONEepUPOBATH MOHATHSIMHI: MHOTOIPAHHUK, CEUeHUE MHOTOTPAHHUKA,
MPABWJIbHBIN MHOTOTPaHHUK, IPU3Ma, TUpaMuia, PUrypa U MOBEPXHOCTh
BpallleHus, IIUHIP, KOHYC, 1ap, cdepa, pazBepTKa MOBEPXHOCTH, CEUCHUS
KOHYCa U IWINHJIPA, TapajuleJIbHbIE OCH UM OCHOBaHUIO, CEYEHHE 11apa,
IJIOCKOCTh, Kacaromascs chepsl, IIIUMHIPA, KOHYCa; YMEHHUE CTPOUThH CEUEHUE
MHOTOTPaHHHKA, H300paKkaTh MHOTOTPAHHHUKH, (PUTYPBI ¥ TOBEPXHOCTH
BpAIlleHUs1, UX CEYCHHUS, B TOM YHCIIE C IIOMOIIBIO SJIEKTPOHHBIX CPEACTB; YMEHUE
MIPUMEHSITh CBOHCTBA TEOMETPUICCKUX (DUTYpP, CAMOCTOSATEIHHO (hOPMYIUPOBATH
ompezeNieHusl U3y4aeMbIX (GUTYp, BEIABUTATh THIIOTE3bI O CBOMCTBAX U MPU3HAKAX
reoMeTpuueckux (puryp, 000CHOBHIBATH UJIU OMPOBEPTATh UX; YMEHUE TIPOBOIUTH
KJaccupUKaluio (GUryp Mo pa3IuyHbIM MIPHU3HAKAM, BBIIIOIHATH HEOOXOAUMBIE
JIOTIOJTHUTELHBIE TIOCTPOCHHUS;

YMETh CBOOOTHO ONEPUPOBATH MOHATHIMH: IIOMAAb PUTYpBI, 00BeM GUTYPHI,
BEIIMYMHA yTJIa, PACCTOSTHUE OT TOYKH JI0 INTIOCKOCTH, PACCTOSTHUE MEXKIY
MPSIMBIMHU, PACCTOSTHUE MEX1Y MIOCKOCTSMH, TUIOMIAb chephl, TIIOMATh
MOBEPXHOCTHU MUPAMU/IBI, IPU3MBI, KOHYCA, IIWJIUH]Ipa, 00heM Kyoa,
MPSIMOYTOJIBHOTO MapajuIesieuIe/1a, TupaMuIbl, TPU3MBI, [IHJINH]IPA, KOHYCA,
1apa; yMeHue HaXOAUTh OTHOIICHHE 00beMOB MOJOOHBIX (UTYD;

YMETh CBOOOJTHO OTIEPUPOBATH OHATHSIMU: IBUKEHUE, TTapaJUIeIbHBIN MEPEHOC,
CUMMETPUS Ha TUIOCKOCTH U B MIPOCTPAHCTBE, TOBOPOT, MpeodpazoBaHUE MOA00uS,
nmoA00HbIe PUTYPHI; YMEHHE PACIIO3HABATH PABHBIC U TTOI00HBIE (PUTYPHI, B TOM
YHCJIE B PUPOJIE, UCKYCCTBE, APXUTEKTYpPE; YMEHUE UCIIOIb30BATh
T€OMETPUUYECKHE OTHOIICHUS, HAXOUTh TEOMETPUICCKNE BETUINHBI (JUTHMHA, YTOT,
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TJI01a]1h, 00BEM) TIPH PEIICHUH 3a71a4 U3 APYTUX YU4eOHBIX MPEIMETOB U U3
peanbHOU KU3HU;

YMETb CBOOOTHO ONIEPUPOBATH MOHATHIMHU: MPSMOYTOJIbHAs cCUCTeMa KOOpAMHAT,
BEKTOP, KOOPJAUHATHI TOYKU, KOOPAUHATHI BEKTOPA, CyMMa BEKTOPOB,
MIPOM3BE/ICHNE BEKTOPa HA YKCIIO, Pa3JIOKEHHE BEKTOpa 1o 0a3ucy, CKalIpHOe
IIPOU3BENIEHUE, BEKTOPHOE ITPOU3BEACHUE, YIOJ MEKIY BEKTOPaMH; YMEHUE
HCII0JIb30BaTh BEKTOPHBINA U KOOPJAMHATHBIN METOJ AJI PELIEHUSI TEOMETPUUYECKUX
3a7a4 ¥ 3a/1a4 APYruxX y4eOHBIX MPEAMETOB; ONIEPHUPOBATH MOHATUAME: MaTpUIa
2x2 u 3x3, onpenenuTesib MaTPUIlbl, TEOMETPUUECKUNA CMBICI ONIPEACTUTENS;
YMETb MOJIEJIMPOBATH PEAJIbHBIE CUTYallUU Ha SI3bIKE MATEMAaTUKH; COCTABJIATh
BBIPAKEHMSI, YPABHEHHU S, HEPABEHCTBA U UX CUCTEMBI 110 YCIIOBHIO 33]1a4H,
UCCJIE0BATh TIOCTPOEHHbBIE MOJIENIN C UCIIOIb30BAaHUEM alllapara ajareopsl,
MHTEPIPETUPOBATH MOTYUYEHHBIN pe3yabTaT; CTPOUTh MATEMATHUYECKUE MOJIETH C
MIOMOMUIbIO0 TEOMETPUUYECKUX MMOHATUHN U BEJTUYMH, pelIaTh CBSI3aHHbIE C HUMU
MPaKTUYECKHE 3a7a4H; COCTABISATh BEPOSTHOCTHYIO MOJIENb U UHTEPIPETUPOBATH
MIOJIyUYEHHBIN pe3yJIbTaT; pelaTh NPUKIAJAHbIE 331a4U CPEICTBAMU
MaTeMaTU4YeCKOro aHalln3a, B TOM YUCIIE COLUAIbHO-3KOHOMUYECKOTO U
(UBUYECKOTO XapaKTepa;

-yMEHUE BBIOUPATH MOAXOSAIINI METO/ IS PEIICHUs 3a]a41; TOHUMaHHe
3HAYUMOCTH MaTEMaTUKH B U3yYEHUH MPUPOJHBIX U OOLIECTBEHHBIX MPOIIECCOB U
SBJICHUI; yMEHHE PAaCllO3HABaTh MPOSBICHHE 3aKOHOB MAaTEMAaTHUKHU B UCKYCCTBE,
yYMEHUE IPUBOAUTH IPUMEPBI MATEMAaTUYECKUX OTKPBITUH POCCUUCKON U MUPOBOI
MaTE€MaTUYECKON HAYKU

OK 02 Ucnoab3oBaTh
COBpPEMEHHBIE CPEACTBA
MOUCKA, AHAJIN3A U
HHTEpPNpeTanun
uHpopmanmnu, u
HH(popManOHHBIE
TeXHOJIOTUH JJIs1
BBINOJTHEHHS 32124
npogdeccuoHaILHOI
AeATEeJIbHOCTH

B obGnacTu IeHHOCTH Hay4YHOTO
MO3HAHUS:

-c(OpMHPOBAHHOCTH
MHUPOBO33pEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U
00II1eCTBEHHON MTPAKTUKH,
OCHOBaHHOTO Ha JHANIOTe KYIbTYp,
CTIOCOOCTBYIOIIETO OCO3HAHUIO.
CBoero MecTa B MOJTUKYITYPHOM

YMETh OIEPUPOBATH MOHATHIMU: PAllMOHATBHAS (PYHKIIUS, TIOKa3aTEIbHAS
¢byHKkuus, creneHHas QyHKIM, Jorapudmuyeckas QyHKIus,
TPUTOHOMETpHUUEcKHe QYHKIUU, 00paTHbIe (QYHKIIMU; YMEHUE CTPOUTH rpapuKu
U3yYEHHBIX (DYHKIIMHA, UCIIOJIb30BaTh rpauKy MpU U3yUEHUHU TPOILIECCOB U
3aBHCUMOCTEMH, TIPY PEIICHUH 3a/1a4 U3 APYruX y4eOHBIX MPEIMETOB U 3a/1a4 U3
peanbHOM JKHU3HHU; BRIpaXKaTh (popMyaMH 3aBUCHMOCTH MEXKY BEIMYMHAMU;
YMETh ONEPUPOBATH MOHATHIMU: TOXKIECTBO, TOXKIECTBEHHOE IpeoOpa3oBaHue,
ypaBHEHHE, HEPAaBEHCTBO, CUCTEMA YPAaBHEHUH M HEPABEHCTB, PABHOCUIILHOCTb
yYpaBHEHH, HEPABEHCTB U CHCTEM, PAllMOHATILHBIE, HPpAIlHOHAILHBIE,
NoKa3aTeJbHbIEC, CTENEHHbIE, JIorapu(MUiecKue, TPHrOHOMETPHUECKUE

11




MHpE;
COBEPLICHCTBOBAHHE SI3IKOBOM U
YUTATENbCKON KYJIbTYPhI KaK
CPEACTBA B3aMMOJICHUCTBHS MEKIY
JIFOJIBMU U TTIO3HAHUS MUDPA;
OCO3HaHUE LIEHHOCTH HAyYHOU
NeSATEIbHOCTH, HEPABEHCTB,
OCYILIECTBIIATH IPOEKTHYIO U
HCCIIEA0BATENbCKYIO IS TENbHOCTD
WHJIMBUIYQJIbHO U B TPYIIIIE.
OBjaieHHe YHUBEPCAJIbHBIMU
yueOHBIMHU MO3HABATEIbHBIMU
JeHCTBUSIMU:

B) padora ¢ ungopmanmeii:
BJIAJICTh HABBIKAMM I1OJYyUEHUS
nH(OPMAIINY U3 UCTOYHUKOB
Pa3HBIX TUIOB, CAMOCTOSITEIBHO
OCYILIECTBIISATh MIOUCK, aHAJIN3,
CUCTEMaTHU3AIUIO U
MHTEpIpeTalnIi0 UHPOpMALUH
pa3IMYHbIX BUIOB U (hopm
MIpe/ICTaBJICHMUS;

CO3/1aBaTh TEKCTHI B Pa3IUYHBIX
(dhopmaTax ¢ yueToM Ha3HAUYCHUS
nH(OpMAIIUY U 1IeNIeBOI
ayJUTOpPHUH, BbIOHpast
ONTHUMAJIBHYIO (hOpMY
MPEACTABICHUS U BU3YyaTU3alNH;
OLIEHUBATh JOCTOBEPHOCTb,
JETUTUMHOCTH UH(OpMaIINH, ee
COOTBETCTBHE NMPABOBBIM U
MOPJIbHO-?TUYECKUM HOpMaM;
MCIOJIb30BaTh CPEJICTBA

ypaBHEHHUS, HEPABEHCTBA U CUCTEMBbI; YMETh PEllaTh YpaBHEHUsI, HEPaBEHCTBA U
CUCTEMBI C IIOMOIIBI0 Pa3TUYHBIX TPHEMOB; PEIIaTh YPAaBHEHMS, HEPABECHCTBA U
CUCTEMBI C TapaMETPOM; IPUMEHATh ypaBHEHUS, HEPABEHCTBA, UX CUCTEMBI JIJIs
pelIeHrs MaTeMAaTHYECKUX 3aa4 ¥ 33/1a4 U3 PA3IMYHBIX 00JIacTel HAYKU U
peanbHOU KU3HU,

YMETh CBOOOTHO ONIEPUPOBATH MOHITHIMHE: JIBIXKEHUE, apaJIeIIbHBIN MEPEHOC,
CUMMETpUSA Ha TUIOCKOCTH U B MIPOCTPAHCTBE, IOBOPOT, MpeoOpa3zoBaHUE MOA00HS,
1o100HBIE PUTYPHI; YMETh PacliO3HABATH PABHBIC U MOJ00HBIC (PUTYPHI, B TOM
quclie B IPUPOJIE, UCKYCCTBE, apXUTEKTYpe; YMETh UCIIOIb30BaTh T€OMETPUUYECKUE
OTHONICHHMSI, HAXOAUTh T€OMETPHUSCKHEC BEITMYNHBI (IJIMHA, YTOJI, IIIOMAIb,
00BeM) MpU pelIeHnH 3a/1a4 U3 APYTruX yueOHBIX MPEIMETOB U U3 PEaTbHOM KU3HU
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WH(POPMAIMOHHBIX U
KOMMYHHUKAI[HOHHBIX TEXHOJIOTUH B
pelIeHHH KOTHUTHBHBIX,
KOMMYHHUKATHBHBIX |
OpTraHU3aIMOHHBIX 3314 C
co0IroIeHreM TpeOOBaHHIHA
SPrOHOMHUKH, TEXHUKU
0e30IMaCHOCTH, TUTHEHBI,
pecypcocOepexeH s, IPAaBOBBIX U
TUYECKHX HOPM, HOPM
nH(pOpMaIMOHHOM 06€301MacHOCTH;
BJIJICTh HaBBIKAMH PACIIO3HABAHUS
Y 3aIIUTHI UHPOPMAILIUH,
MH(POPMAIIMOHHON 0€30MaCHOCTH
JIMYHOCTH.

OK 03 Il.iannpoBathb 1
peaiu30BbLIBATH COOCTBEHHOE
npogeccHOHATbHOE U
JIMYHOCTHOE pa3BHUTHE,
NpeANpPHHUMATENIbCKYI0
AeATeJbHOCTDb B
npodgeccHoHAIBLHOM chepe,
HCII0JIL30BATH 3HAHUS 110
(pHAHCOBOI rPAMOTHOCTH B
PA3JIMYHBIX )KU3HEHHBIX
CUTYalHAX

B obnacT 1yXOBHO-HPaBCTBEHHOTO
BOCIIUTAHUS:

c(OpPMUPOBAHHOCTH HPABCTBEHHOTO
CO3HaHMsI, STUYECKOIO NTOBEICHUS;
CIIOCOOHOCTH OLIEHUBATh CUTYAIHIO
Y IPUHHUMATh OCO3HAHHBIE
pelIeHns, OpUEHTHPYSICh Ha
MOpaJIbHO HPAaBCTBEHHBIE HOPMBI U
LIEHHOCTH;

OCO3HAaHUE JINYHOTO BKJIaJa B
IIOCTPOEHHUE YCTOWUYHBOTO
Oyymero;

OTBETCTBEHHOE OTHOILIEHUE K CBOUM
POIUTENSAM U (MITH) APYTUM YIeHaM
CEeMbH, CO3JJaHUI0 CEMbH Ha OCHOBE
OCO3HAaHHOTO MPUHATHUS LIEHHOCTEN
CEMEHOM )KM3HU B COOTBETCTBUU C
TpaauuusaMu Hapoaos Poccuy;

YMETb ONIEPUPOBATH MOHATHAMU: palliOHAIIbHBIE, UPPALlMOHAIbHBIE,
HoKa3aTesbHbIC, CTENEHHbIE, JJorapu(pMUUECKUe, TPUTOHOMETPUUYECKHE YPaBHEHUS
Y HEPaBEHCTBA, UX CUCTEMBI;

YMETh OIEPUPOBATh MOHATUSIMU: MHOTOI'PaHHUK, CEU€HHE MHOTOI'paHHHKA, KyO,
napajulesienune, npusma, nupamMuia, GUrypa u HOBEpXHOCTh BpalleHUS,
LWINHAP, KOHYC, ap, cepa, ceueHus: GUrypsl BpalleHus, I0CKOCTb,
Kacaromasicsi cepbl, HUIMHAPA, KOHYCA, IJI0LAaAb TOBEPXHOCTH MHUPAMUBbI,
NPU3MBbI, KOHYCa, HMIMHAPA, 06 cepsl, 00beM Kyda, IPSIMOYToJIbHOI0
napajuiesenune1a, TMpaMubl, IPU3Mbl, HWIMHAPA, KOHYCA, 1apa; YMEHHE
n300pa’kaTh MHOTOTPAHHUKHU U TOBEPXHOCTHU BPAILCHUs, X CEYEHUS OT PYKH, C
MOMOIUIbIO YEPTEKHBIX HHCTPYMEHTOB U 3JIEKTPOHHBIX CPEJICTB; YMETh
pacrno3HaBaTh CHMMETPHIO B IPOCTPAHCTBE; YMETh PAaCllO3HABATh IIPABUIIbHBIE
MHOTOTPaHHUKH;

YMETb ONIEPUPOBATH MOHATUAMU: MPSMOYTOJIbHAs CUCTEMAa KOOPAUHAT,
KOOPJMHATHI TOUKH, BEKTOP, KOOPAUHATHI BEKTOPA, CKAJIIPHOE IIPOU3BE/ICHUE,
YroJI MEeXAY BEKTOpPaMHU, CyMMa BEKTOPOB, ITPOU3BEIEHNE BEKTOPA HA YNCIIO;
HaXOJUTh C MOMOUIbIO U3yYEHHBIX (OPMYJT KOOPAMHATHI CEpEANHBI OTPE3KA,
paccTOsIHUE MEKIY JBYMs TOUKaMHU
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OgiageHne yHMBepCAJIbHbBIMH
peryJsiTUBHbIMHU

JelCTBUSIMU:

a) caMOOpraHu3anus:
CaMOCTOSITENILHO OCYILECTBIISITh
[I03HABATENbHYIO JESTEIbHOCTD,
BBISIBJISITH MPOOJIEMBI, CTABUTH U
(dhopMynpoBaTh COOCTBEHHBIC
3a/lauu B

00pa30BaTeIbLHOM IEATEITBHOCTH U
KU3HEHHBIX CUTYaIIHIX;
CaMOCTOSITENILHO COCTABJISITh I1JIaH
pelIeHus MPOOIEMBI C YIETOM
HUMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U
IIPEATIOYTEHNN;

JlaBaTh OLIEHKY HOBBIM CHUTYAIlHIM;
CIIOCOOCTBOBATh (POPMUPOBAHUIO H
MIPOSIBJICHUIO IIUPOKOU SPYIULINU B
pa3HBIX 00JACTIX 3HAHUH,
MTOCTOSIHHO MOBBIIIATh CBOM
o0pa30BaTeNbHbIN U KyJIbTYPHBII
YPOBEHB;

0) CAaMOKOHTPOJIb:

MCIOJIb30BaTh IPUEMBI pedIeKCUI
JUTSI OLIGHKHU CUTYalluH, BBIOOpa
BEpPHOTO PEIICHHUS;

YMETh OLICHUBATh PUCKU U
CBOEBPEMEHHO TPUHUMATh
pelIeHus 0 UX CHUKEHUIO;

B) SMOIMOHAJIbHBIH HHTEJJIEKT,
NPeAIoJaraIui
c¢opMHPOBAHHOCTD:
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BHYTPEHHEN MOTHBAIUH,
BKJIKOYAIOLIEH CTPEMIICHHE K
JOCTH>KEHHIO LEIH U YCIEXY,
ONTUMU3M, UHULIUATUBHOCTb,
yYMEHUE JEHCTBOBATH, UCXOS U3
CBOMX BO3MOKHOCTEH;
SMIIaTHUH, BKIFOYAKOLIEH
CIOCOOHOCTH TOHUMATh

OMOIHNOHAJIIBHOC COCTOAHUEC APYTUX,

YUYUTBIBATH €TI0 MPH
OCYIIECTBIICHUN KOMMYHUKAIINH,
CIIOCOOHOCTH K COUYBCTBHIO U
CONEPEIKNUBAHUIO;

COIMAJIbHBIX HABBIKOB,
BKJIFOUAIOIIUX CIIOCOOHOCTH
BBICTPANBATh OTHOILICHHUS C
IPYTHMHU JIIOAbMH, 3200 THTHCS,
HPOSIBIISITh MHTEPEC U pa3peniaTh
KOH(QJIUKTBI

OK 04 D¢pdexTuBHO
B3aHMMO/JEHCTBOBATH U
padorathb B KOJJIEKTUBE U
KOMaH/1e

TOTOBHOCTbh K CAMOPAa3BUTHIO,
CaMOCTOSITEJIbHOCTH U
CaMOONPEEIIECHHUIO;

-OBJIaJICHHE HaBbIKaMU y4eOHO-
HCCIIEA0BATENBbCKOM, IPOEKTHON U
COLIMAJIbHOM JESITEIbHOCTH;
Ogi1ajeHne YHMBePCAJIbHBIMH
KOMMYHHKATHBHBIMHU
AefCTBUSIMU:

0) COBMECTHAsI 1eITeJIbHOCTD:
MMOHUMATh U UCIIOJIB30BATh
IIPEUMYIIIECTBA KOMAaHAHON U
WHIUBUAYAIBHON paboTHhI;
IIPUHUMATD LIEJIH COBMECTHOM

YMETb ONEPUPOBATh MOHATUSIMU: CIIy4allHBIM OMBIT U ClIydailHOE COOBITHE,
BEPOSITHOCTH CITYy4aifHOTO COOBITHS; YMETh BBIUUCIIATH BEPOSITHOCTD C
UCTIOJIb30BaHUEM I'Ppah)UIECKUX METOJIOB; IPHUMEHSATH (POPMYIIBI CIIOKEHUS
YMHOXKEHUS BEpOSITHOCTEH, KOMOMHATOPHBIE (PAKTHI U (POPMYJIBI IIPU PEIIEHUN
3aj1a4; OLIEHMBATH BEPOSTHOCTH PEATIbHBIX COOBITHI; 3HAKOMCTBO CO CITy4aifHBIMHU
BEJIMYMHAMU; YMEHHE IPUBOAUTH IPUMEPHI MIPOSBICHUS 3aKOHA OOJIBIINX YUCEI B
MPUPOJIHBIX U OOIIECTBEHHBIX SIBICHUSX;

yYMETbh CBOOOTHO OIIEPUPOBATH MOHATUAMU: CTEIIEHb C IEJIBIM MTOKa3aTeseM,
KOpEHb HAaTypalIbHOW CTETIEHH, CTETICHb C paIllHOHAILHBIM TI0Ka3aTeeM, CTENCHb C
JeMCTBUTENBHBIM (BEIIECTBEHHBIM) ITOKa3aTeNIeM, JJorapuM 4uciia, CUHYyc,
KOCHHYC Y TaHT€HC TIPOU3BOJIHLHOTO YHCIIA;

yYMEeTh CBOOOTHO OIIEPUPOBATH MOHATUAMU: TpapuK QYHKIIUH, 0OpaTHas QyHKIIHS,
KOMITO3UITUS PYHKITNH, THHEHHas yHKIHS, KBagpaTHIHAs (QYHKIUS, CTeTICHHAS
(GYHKIHMS C LIETBIM IT0Ka3aTelleM, TPUTOHOMETpHUYecKie (PyHKINH, 0OpaTHbIE
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NEeSATEIbHOCTH, OPTaHU30BBIBATh U
KOOPJAMHHUPOBATH JIEHCTBUS T10 €€
JOCTH>KEHHIO: COCTABJISATH IIaH
JICHCTBUIA,

pacupenensaTh pojid ¢ y4eTOM
MHEHUH Y4aCTHUKOB 00CYX/1aTh
pe3yNbTaThl COBMECTHON PabOTHI;
KOOPJAMHUPOBATH U BHITIOJIHSITH
paboTy B yCIIOBUSX peaibHOIO,
BUPTYAJIBHOTO U
KOMOMHHPOBAHHOTO
B3aMOJCHCTBUS;

OCYUIECTBJIATh TO3UTUBHOE
CTpaTernYecKoe MOBEJCHUE B
Pa3IMYHBIX CUTYALUSX, IPOSBIISATH
TBOPUYECTBO U BOOOpakeHuUe, ObITh
MHULMATUBHBIM. OBJIaeHHe
YHHMBEpPCAJbHbIMH
peryJiTUBHbIMH JeHCTBUSMMU:
r) NpUHATHE ce0sl U IPYrux
JIoaen:

MIPUHUMATh MOTUBHI U apTyMEHTBI
JOPYTUX JIIOJIEH MPU aHAIHN3e
pe3yIbTaTOB JIESITEIBHOCTH;
MIPU3HABAaTh CBOE MPABO U MPABO
JIPYTHUX JIIO/IeH Ha OMIMOKH;
pa3BUBATh CIIOCOOHOCTH TOHUMATH
MHUP C NO3UIUHU JPYrOro 4YeIoBeKa

TPUTOHOMETpUYECKHE (DYHKIIMH, TOKa3aTeabHas U Jjorapupmudeckas QyHKIUN;
YMETb CTPOUTH TpaduKH (PYHKIIHIA, BBITOIHATH PeoOpa3oBaHus rpaduKoB
GbyHKIINIH;

YMETh UCIIOJIb30BaTh rpaduku GyHKIMIA U1 U3y4EHHS TPOLIECCOB
3aBUCHMOCTEH NP PEILICHNUH 3314 U3 IPYTrHX Y4eOHbIX MPEIMETOB U U3 PealbHON
YKU3HH; BBIPAXAaTh (hOpMYJIaMH 3aBUCUMOCTH MEX/y BEJTMUYNHAMU;

CBOOO/IHO OTIEpPHUPOBATh MOHATUSMH: Y€THOCTD (DYHKIHH, TIEPHOIUIHOCTD
(GyHKINHU, OTPAaHUYEHHOCTD (DYHKIIMHA, MOHOTOHHOCTD (DYHKIIMH, SKCTPEMYM
byHKIMH, HanOOJIbIIICE U HAUMEHBIIIEE 3HAYCHUS (PYHKIINU Ha IPOMEKYTKE; YMETh
MPOBOJIUTH UCCIIEAOBAaHNE (DYHKITHIH;

YMETbh UCIIOJIb30BaTh CBOMCTBA U rpaduKu GYHKIHIA JJIs pELICHUs] YpaBHEHUH,
HEPaBEHCTB U 33/1a4 ¢ apaMeTpaMu; N300pakaTh Ha KOOPAWHATHOM IJIOCKOCTH
MHO)KECTBA PEIICHUH ypaBHEHHI, HEPABEHCTB U UX CHCTEM

OK 05 OcyumiecTBasiTh
YCTHYIO 1 MHCHLMEHHYIO
KOMMYHHUKAaIMIO HA
rocy/1apcTBEHHOM sI3bIKe
Poccuiickoi @enepauuu ¢

B o0JacTH 3cTEeTHYECKOI0
BOCIIMTAHUA:

ACTETUYECKOE OTHOUIEHUE K MUPY,
BKJIFO4Uas 3CT€TI/IKy 6I)ITa, HaquOFO
Y TEXHUYECKOTO TBOPUYECTBA,

YMETh ONEPUPOBATH MOHATHAMHE: CpefHee aprupMeTHIECKOe, MeTuaHa,
HanOoJIbIlIee ¥ HAMMEHBIIIee 3HAUYCHUS, pa3Max, JUCTIEPCUs, CTaHaPTHOE
OTKJIOHEHHE YHCIIOBOTO HAabOpa; yMEHHE U3BJIEKATh, UHTEPIPETUPOBATH
nHpopMaIuio, MpeJCTaBICHHYIO B TaOIUIIaX, HA AHarpamMMmax, rpadukax,
OTPaXKAIOIIYI0 CBOMCTBA peaJbHbIX MPOIIECCOB U SIBICHUIN; TPEICTABIIATh
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y4eToM 0COoOeHHOoCTeil
COIMAJIBHOI0 M KYJbTYPHOI'O
KOHTeKCTa

CHOpTa, TpyJa U 0OIECTBEHHBIX
OTHOIIICHHI;

CIIOCOOHOCTH BOCTIPUHUMATD
pasiMyHbIe BUABI UCKYCCTBA,
TPaJULIUY U TBOPUYECTBO CBOETO U
JIPYTUX HApOAOB, OUIYIIATh
SMOIIMOHAIBHOE BO3/ICHCTBHE
HCKYCCTBA;

yOEXKIECHHOCTh B 3HAYMMOCTH JIJIsI
JUYHOCTH U 0011IeCcTBa
OTEYECTBEHHOT'O U MUPOBOTO
HCKYCCTBA, STHUYECKHUX
KYJIbTYPHBIX TPAAULIUN U
HapOJIHOTO TBOPYECTBA;
TOTOBHOCTh K CAMOBBIPAKECHUIO B
Pa3HBIX BUJAX UCKYCCTBA,
CTpeMJICHHE MPOSBIIATH KAUYeCTBa
TBOPUYECKOMN JTUYHOCTH;
OBnaneHne yHUBEPCATbHBIMU
KOMMYHHKATHBHBIMA
JIECTBUSIMU,

a) oO1IeHME;

OCYIIECTBISATH KOMMYHUKAIIUH BO
Bcex cepax KU3HH;
pacrno3HaBaTh HeBepOalbHbIE
cpencTBa OOIIeHUS, TOHUMATh
3HAYECHHE COIUATBLHBIX 3HAKOB,
pacrmo3HaBaTh MPEAMOCHUTKH
KOH(MJIMKTHBIX CUTYaIUi 1
CMSTYaTh KOH(JIUKTHI;
Pa3BEPHYTO | JIOTHYHO U3JIaraTh
CBOIO TOUKY 3PEHHS C
WCTIOJIb30BAHUEM SI3bIKOBBIX

WH(pOpPMAIHIO ¢ TOMOIIBIO TAOJHI] U TUArPaMM; UCCIICIOBATh CTATUCTUYECKUE
JAaHHBIC, B TOM YHCJIE C IPUMEHEHHEM rpauecKux METOJOB U AJIEKTPOHHBIX
CPEJCTB;

YMETh ONEPUPOBATH MOHATUSMU: TOUKA, IPsIMasi, INIOCKOCTb, IPOCTPAHCTBO,
JIBYTPAaHHBIN yroJI, CKPEIIUBAIOIINECS IPSIMBbIE, TapaLICILHOCTh 1
MEePHEHANKYIISIPHOCT MPSIMBIX U IJIOCKOCTEH, YTOJI MEXIY IPSIMBIMH, YTOJ MEXKITY
MPSIMOM M TUNIOCKOCTBIO, YTOJI MEXKY TIIOCKOCTSIMH, PACCTOSTHUE OT TOYKHU JI0
MIJIOCKOCTH, PACCTOSTHUE MEXKIY MPSIMBIMH, PACCTOSTHUE MEXKIY MJIOCKOCTSIMU;
YMETh UCIOJIB30BATh NP PEUICHUH 3a/1a4 U3YYCHHbIC (DAKTHI K TEOPEMBI
MJIAHUMETPUH; YMEHHE OLIEHUBATh pa3Mepbl 00bEKTOB OKPYKAIOIIEro MUPa
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CPEJICTB

OK 06 IIposiBasTh
TPAXKIAHCKONATPHOTHYECKY IO
NO3UIHUI0, IEMOHCTPUPOBATH
0CO3HAHHOE NMOBeJAeHNe Ha
OCHOBeE TPATUIIHOHHBIX
o01IeYeIOBeYeCKUX
IEeHHOCTE, B TOM 4YHCJIe ¢
Y4€TOM rapMOHU3ANNH
MEKHAIMOHAJILHBIX M
MeKPeTUTHO3HbIX
OTHOIIIEHUHU, IPUMEHATH
CTaHJAAPTHI
AHTUKOPPYNIUOHHOTO
noBeJeHHs

0CO3HaHME 00yJAOIIUMUCS
POCCHUICKOM IpakIaHCKOM
UJCHTHYHOCTH;
L[eJICHANIPaBICHHOE Pa3BUTHE
BHYTpPEHHEH MO3UINH JTUYHOCTH Ha
OCHOBE JIyXOBHO-HPaBCTBEHHBIX
LIEHHOCTEN Hapoa0B Poccuiickon
®denepanu, UICTOPUIECKUX U
HAI[MOHATILHO-KYJIbTYPHBIX
Tpaauuui, GopMUpoOBaHUE
CUCTEMBI 3HAYMMBIX [ICHHOCTHO-
CMBICJIOBBIX YCTaHOBOK,
AHTUKOPPYIIIUOHHOTO
MHPOBO33PEHUs, IPABOCO3IHAHMUS,
9KOJIOTUYECKON KYJIbTYpbI
CIIOCOOHOCTH CTaBUTH LENH U
CTPOUTH KU3HCHHBIC IIAHBL;

B yacTu rpaxxgaHckoro
BOCITUTAHWS:

OCO3HaHHUE CBOMX
KOHCTUTYITUOHHBIX MTPaB U
00s13aHHOCTEH, YBaXKEHHE 3aKOHA U
MIPABOIIOPSIIKA; IIPUHSATHE
TPaJAULIMOHHBIX HAIIMOHAIBHBIX,
00I11e-4€eI0BEYECKIX
T'YMaHUCTHYECKHUX U
JIEMOKPATHIECKUX IIEHHOCTEH;
TOTOBHOCTH MTPOTUBOCTOSITh
HJICOJIOTHH DKCTPEMHU3MA,
HaI[MOHANN3Ma, KceHopoOuH,
JTUCKPUMHHAIIAN TI0 COIIMATbHBIM,
PEIUTHO3HBIM, PACOBBIM,

YMETb ONIEPUPOBATH ITOHATUSAMHU: IIPAMOYTOJIbHAS CUCTEMA KOOPINHAT,
KOOpJMHATBI TOYKH, BEKTOP, KOOPAUHATHI BEKTOPA, CKAJSIPHOE IIPOU3BEIICHUE,
YIOJI MEXIY BEKTOpaMH, CyMMa BEKTOPOB, IIPOU3BEACHUE BEKTOPA HA YUCIIO;
HaXOJUTh C IOMOILBIO U3YYEHHBIX (POPMYIT KOOPAMHATHI CEPEAUHBI OTPE3Ka,
pacCTosiHUE MEXAY ABYMS TOUKaMU;

YMETb BbIOMPATh MOAXOJAIINN U3yUEHHBIH METOA [UIs PELIeHUs 3aauH,
pacrio3HaBaTh MaTeMaTHYECKUE (PAKThl 1 MAaTEMAaTHUYECKUE MOJCTH B IPUPOTHBIX U
0OI1ECTBEHHBIX SIBJICHUSAX, B UCKYCCTBE;

YMEHUE IPUBOAUTH IIPUMEPBI MATEMATUYECKUX OTKPBITUN POCCUUCKON U MUPOBOM
MaTEMaTHYECKON HAYKH.

YMETh OIEPUPOBATH MOHATHAMU: CIIyJaHBIN ONBIT U CITy9aifHOE COOBITHE,
BEPOSITHOCTb CIIy4aifHOTO COOBITUS; YMETh BBIUUCIIATH BEPOSITHOCTD C
UCTIOJIb30BaHUEM IPa(hUIECKUX METOJIOB; IPUMEHSATH (POPMYIIBI CIIOKECHUS U
YMHOXXEHUS BEpOSITHOCTEH, KOMOMHATOPHbIE (PAKTHI U (POPMYJIbI IIPU PEIICHUU
3aj1a4; OLIEHNBATh BEPOSTHOCTH PEaTbHBIX COOBITHI; 3HAKOMCTBO CO CIIy4aifHBIMU
BEJIMYMHAMU; YMEHHE IPUBOAUTH IPUMEPHI IPOSBIECHUS 3aKOHA OOJIBIINX YUCEIl B
MIPUPOJIHBIX U OOIIECTBEHHBIX SBJICHUSIX
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HallMOHAJIbHBIM MPU3HAKAM;
TOTOBHOCTb BECTH COBMECTHYIO
JEeSATEIbHOCTh B MHTEPECAX
IpakIaHCKOTO O0IIIeCTBa,
y4acTBOBATh B CAMOYIIPABIICHUH B
o011eo0pa3oBaTeIbHOM
OpraHu3alMM U I€TCKO-FOHOILIECKUX
OpraHM3alusix;

YMEHHUE B3aUMOJIEHCTBOBATh C
COIIMAIbHBIMA UHCTUTYTaMH B
COOTBETCTBUH C UX PYHKIHSIMH U
Ha3HAYCHHEM,;

TOTOBHOCTh K T'YMaHUTapHOU U
BOJIOHTEPCKOM JI€SITEIbHOCTH;
MaTPUOTHYECKOTO0 BOCIIMTAHUS:
c(hOPMHUPOBAHHOCTH POCCUUCKON
IPAXKJAHCKOW UJIEHTUYHOCTH,
[aTPUOTH3MA, YBAXKEHUS K CBOEMY
HapoJly, YyBCTBA OTBETCTBEHHOCTH
nepen PoauHoM, rop1ocTH 3a CBOU
Kpaii, cBoro PonuHy, CBOM A3BIK U
KYJIbTYpY, IPOIJIOE U HAcTOsLIee
MHOT'OHAIIMOHAJILHOTO Hapoja
Poccuu;

LIEHHOCTHOE OTHOILIEHHUE K
roCy/1IapCTBEHHBIM CMBOJIaM,
UCTOPUYECKOMY U MIPUPOTHOMY
HacIeANIO MaMITHUKAM,
TpaauuusM HapoJoB Poccun,
noctmxkeHusM Poccun B Hayke,
UCKYCCTBE, CIIOPTE, TEXHOJOTUAX U
TPyIe;

ujenHas yoexx1IeHHOCTb,
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TOTOBHOCTH K CIIY’KEHUIO U 3aIIUTe
OteuecTBa, OTBETCTBEHHOCTH 3a €r0
cyab0y; OCBOCHHbBIE
00y4aroIUMHUCS MEXKIIPEIMETHBIC
MIOHATHUS ¥ YHUBEPCAJIbHbIE
yueOHbIe AeHCTBUS (PEeryIsTHBHBIE,
[I03HABATENbHBIE,
KOMMYHHMKATUBHBIE);

CIOCOOHOCTh UX UCIOJIB30BaHUS B
ITIO3HABATEJIBHON U COLIMAIBHOU
IIPAKTHUKE, TOTOBHOCTH K
CaMOCTOSITENIbHOMY IJIAHUPOBAHUIO
U OCYLIECTBJICHUIO y4eOHOM
NeSITeNIbHOCTH, OpraHU3alNU
y4eOHOro COTpyJHUYECTBA C
NegarornyecKuMu padbOTHUKAMU U
CBEpCTHMKAMH, K y4acTUIO B
[IOCTPOCHUH UHAUBUAYAIbHON
00pa3oBaTebHON TPACKTOPHH

OK 07 CopneiicTBoBaThH
COXPAaHEHMIO OKPYIKaIOLIel
cpeasbl, pecypcocOepe:keHn1o,
NPUMEHATH 3HAaHUs 00
U3MEHEeHUM KJIMMATA,
NPUHIUIBI 0epesKINBOro
NPOM3BOACTBA, 3P(PeKTHBHO
AeHCTBOBAThL B
lIpe3Bbl‘lal\/’[Hle CUTyalusIX

HE IPUHUMATh AEUCTBHUS,
MIPUHOCSIINE BPEI OKPYKAOLICH
cpele; yMeTb IPOTHO3UPOBATh
HeOJIaronpusTHbIE YKOJIOTHYECKUE
MOCJIEACTBUS MIPEATPUHUMAEMBIX
JNENCTBUMN, IPEAOTBPALLATD UX;
pacIIMPUTh OIBIT JESTEIbHOCTH
9KOJIOTUYECKON

HaIlpaBJIEHHOCTH;

pa3pabarbIBaTh IUIaH PEICHUs
MPOOGJIEMBI C YUETOM aHaU3a
HMEIOIIUXCS MaTEPUATIBHBIX U
HEMAaTEepHUAIbHBIX PECYPCOB;
OCYILIECTBIIATH 11€JIEHAIPABJICHHBIN

YMETb ONEPUPOBATh MOHATUAMU: (PYHKIIHS, HEpephIBHAS (PYHKIIMSI, TPOU3BOIHAS,
nepBooOpasHasi, OnpeieNeHHbII HHTErpall; yMETh HaXOAUTh POU3BOTHBIE
AIIEMEHTApHBIX (PYHKLNH, UCTIOIB3Ysl CIPAaBOYHBIE MaTEPUAJIbL; UCCIIEI0BATh B
HPOCTEUIINX CIydasxX PYHKIUU HA MOHOTOHHOCTb, HAXOUTh HAUOOBIINE U
HauMEHbIINE 3HAaYEHUS PYHKIMH; CTPOUTH T'paMKU MHOTOUJIEHOB C
UCIIOJIb30BAaHUEM allllapaTa MaTeMaTUYeCKOr0 aHaIN3a; IPUMEHATh IIPOU3BOIHYIO
IIPU PELICHNH 3a/1a4 Ha JABWKEHUE; PEIIATh IPAKTUKO-OPUEHTUPOBAHHBIE 3aa4H
Ha HauOOoJbIINe U HAaMMEHbIINE 3HAUCHUS, HA HAX0XK/IEHHE MyTH, CKOPOCTH U
YCKOPEHHUS;

YMETh OIEPUPOBATH MOHATHAMU: ABHKEHHE B IPOCTPAHCTBE MOA0OHbBIE PUTYPHI B
MIPOCTPAHCTBE; UCIOJIb30BAaTh OTHOIIEHUE TUIONIA/Iel TTOBEPXHOCTEN 1 00bEMOB
NoJ00HBIX (PUTYp IIPU peLIeHUH 3a7ay;

YMETb BBIYHUCIISATH TEOMETPUUYECKNE BETMUUHBI (AJIMHA, YTOJ, IJI0La/1b, 00BEM,
IO b MOBEPXHOCTH), UCIIOJIBb3Ys U3yUYEHHBbIE (POPMYIIBI U METOBI
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MTOKCK TIEPEHOCA CPEJICTB U
Croco0OB JCHCTBUS B
podecCHOHABHYIO CPEy;

YMETh MEPEHOCUTD 3HAHUS B
MMO3HABATENIBPHYIO U TPAKTHYECKYIO
00J1aCTH KU3HEIESATCILHOCTH,
IpeJijiarath HOBbIC IPOCKTHI,
OIICHUBATD UJICU C TIO3UIIUN
HOBU3HBI, OPUTUHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;
JIaBaTh OLIEHKY HOBBIM CHTYAIIUsIM,
BHOCHUTH KOPPEKTHUBHI B
JEATEIHbHOCTD, OLIEHUBATh
COOTBETCTBHUE PE3YJIHTATOB IEIISIM
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2. CTPYKTYPA U COJAEP)KAHUE OBIIIEOBPA30OBATEJBLHOM

JANCHUITIJINHBI

2.1. O0beM TUCUMILUIMHBI U BHABI y4e0HOH padoThl

Bun yueO6Hoil padoThl

Oo0BeM yacoB

MaxkcuMmanbHasi yyeOHast HArpy3Ka (Bcero), 340
B TOM YHCJIE 110 BAPHATHUBY —
O0s3aTesibHAsI AyAUTOPHAsI Y4eOHasi HATPY3Ka (Bcero) 308
B TOM YHCJIE:

Jab0paTopHbIC U (MIJIM) MPAKTHYCCKUE 3aHATHS 90
KOHTPOJIbHBIE paOOThI —
KypcoBasi paboTa (IIpOEeKT) —
CamocrosiTeibHas padoTa (caMocTosiTe/IbHAsA padoTa u 24
HHAMBHUIYAJbHBIH POEKT) 00y4yawouierocs (Bcero)

B TOM YHUCJIE:

camMoCTOsITeNIbHasl paboTa HaJ KypcoBoi paboTOl (IPOEKTOM) —
BHEAyJAUTOPHAsI CAMOCTOSITEJIbHAsI paboTa 24
WHIUBUTyJIbHBIA TTPOEKT —
IIpodeccuonanbHo OpMEHTHPOBAHHOE coJepKaHue 56
(comep:kaHue NPUKJIATHOTO MOTYJIs1)

B TOM YHCIIE:

TEOPETHYECKOE 00yUEHUE

MPAKTHYECKUE 3aHATHUS 56
[IpomexxyTouHas arrectanus B popMe dK3aMeHa 2 CeMeCTp 8
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2.2. TemaTu4ecKHii IJIaH U coJepxkanue 00meoopazoBaTebHOl JucuuuIuEbl CO0.02.01. Maremaruka

O6BbeM yacoB Yposens
Conep:xanue yueOHOro Mmarepuajia (0CHOBHOE U IPO(PeCcCHOHAIBHO- Beero B Tom uncie, OCBOCHHSI**,
HaumeHnoBanue OPHEHTHPOBAHHOE), JIA00PAaTOPHbIE PA00THI M MPAKTHYECKHUE 3AHATHS, AKTHBHBbIE, dopmupyembie
pa3aesioB U TeEM caMoOCTOSITeJIbHAs padoTa 00y4alIUXCcs, NPUKJIATHONA MOXYJIb (IPU HAJTUYHH), HHTEPAKTHBHBIC | KOMIETEHUMH U
KypcoBasi paboTa (IpoeKT) dopmbl 3aHsTHIT* JHYHOCTHbIE
pe3yJIbTAThI
1 2 3 4 5
Pa3nea 1. [loBTOpeHHne Kypca MaTeMaTHKH OCHOBHOM IIKOJIBI 20 8
Tema 1.1 Coaep:xanue yueOHOro MaTepuaJia 2 — 2
Hean u 3apaun ba3oBble 3HAHUS ¥ YMEHUS 110 MaTEeMaTHKE B MPO(PECCHOHAIBHON U B IIOBCEAHEBHON OK 01
MAaTEeMATHKH NPH JIEATEIIbHOCTH. OK 04
OCBOCHHH
CHeHATbHOCTH
Tema 1.2 Coaep:xanue yueOHOro MaTepuaJia 2 — 2
Yucna u JlelicTBus HaJl MONOKUTEIBHBIMU U OTPULIATEIbHBIMH YK CIaMH, OOBIKHOBEHHBIMH U OK 02
BbIYHCJICHUS. NEeCATUIHBIMH Jpo0siMu. [leiicTBuUs co cTeneHsIMH, (OPMYIbl COKPAILIEHHOTO OK 03
Boipakenus: u YMHOKCHHS. OK 07
npeodpa3oBaHus
Tema 1.3. IIpodeccnonanbHO-0PHMEHTHPOBAHHOE COEPKaAHME (CONep:KaHMe TPHKJIATHOTO 2 2 2
I'eomeTpust Ha MO/LYJIsl) OK 01
IJI0CKOCTH IIpakTH4eckoe 3aHATHE. OK 03
Bunel nnockux ¢uryp u ux miomaas. [[pakTHKo-opueHTUPOBaHHBIE 33]]a4l B Kypce OK 04
T€OMETPUH HA IIIOCKOCTH OK 07
CamocrosiTeibHAs padoTa 00y4aOIMIMXCH 1 —
CocTaBiieHre oT4YeTa 10 NPAKTUYECKOMY 3aHATHIO.
Tema 1.4 IIpakTH4eckoe 3ansTHE. 4 4 2
IIpoueHTHbIe [IpocThie TPOLIEHTHI, pa3HbI€ CIIOCOOBI UX BhIUKCIEHU. CII0KHBIEC TPOIICHTHI OK 01
BbIYMCJICHUS OK 05
Tema 1.5 IIpakTHyeckoe 3aHsATHE. 2 2 2
YpaBHeHus u Jlunelinble, KBaJpaTHbIE, IPOOHO-JIMHEHHbIE YPAaBHEHHS U HEPABEHCTBA OK 01
HEepaBeHCTBA OK 02
OK 05
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O6BbeM yacoB Yposens
Conep:xxanue yuye0HOro marepuasa (0CHOBHOe M podeccHoHAJIbLHO- Beero B Tom uncie, OCBOCHHS™ ¥,
HaumeHnoBanue OPHEHTHPOBAHHOE), JIA00PAaTOPHBIE PA00THI M MPAKTHYECKHUE 3AHATHS, AKTHBHBIE, dopmupyembie
pa3esioB U TeEM caMoCTOsITeJIbHAsE padoTa 00y4alIUXCcs, NPUKJIATHONA MOXYJIb (IPU HAJTUYHHT), MHTEPAKTHBHBIC | KOMIETEHUMH U
KypcoBasi paboTa (IpoeKT) dopmbl 3aHsTHIT* JHYHOCTHbIE
pe3yJIbTAThI
1 2 3 4 5
Tema 1.6 Copaepxxanue yueOHOIro MaTepuasa 6 — 2
Cucrembl CrniocoObl perieHus CucTeM JTUHEHbIX ypaBHeHuid. [lonstus: marpuna 2x2 u 3x3, OK 01
YPaBHEHUI U onpezaenuTenb MaTpulbl. Meron ["aycca. CucTeMbl HETMHENHBIX YPABHEHUM. OK 02
HEPaBEHCTB CucreMbl HEpaBEHCTB OK 06
CamocrosiTeibHas padoTa 00y4aomMXCcs 1 — OK 07
[TpopaboTka KoHCHeKkTa 3aHsATHs. Pemenue 3amay.
Pa3nes 2 IlpsiMble M IJIOCKOCTH B MIPOCTPAHCTBE 20 4
Tema 2.1. Coaep:xxanue yueOHOro MaTepuaJia 2 — 2
OcHoBuble nousitust | [Ipeamer crepeomerpun. OCHOBHBIE MOHATHUS (TOUKA, MPAMasi, INIOCKOCTb, OK 01
cTepeoMeTpPHH. npocTpancTBo). OCHOBHBIE aKCHOMBI cTepeomeTpuu. [lepecekaromuecs, OK 02
Pacnonoxenne napajuieJIbHbIe U CKpeluBaroniuecs npsamele. [I[pusHak u cBOWCTBO OK 03
NPAMBIX H CKpelLMBaroImuxcs NpsiMbiX. OCHOBHBIE IPOCTPAHCTBEHHBIE (DUTYPBI. OK 07
IV10CKOCTel
Tema 2.2. Copnepxanue yuyeOHOIro Mmarepuasa 6 — 2
I[MapanneabHocTh [TapamnensHbie npsMas u iockoctb. Onpeaenenue. [Ipusznak. CpoiicTBa (¢ OK 01
NPsSIMBIX, IPSAIMOI M | J0KazaresnbeTBOoM). [lapamiensHble miockoctu. Onpenenenue. [Tpusnak. CpoiicTsa (¢ OK 04
MJIOCKOCTH, JIOKa3aTeIbCTBOM). TeTpasip u ero ayeMeHThl. [lapannenenunen u ero 3JeMeHTHI. OK 05
IJ10CKOCTel CBolicTBa IPOTUBONOJIOKHBIX TpaHel 1 AuaroHanei napamwenenunena. Ilocrpoenne OK 06
ceueHuil. Pemenue 3agauy.
CamocrosiTeibHast padoTa 00yuyaomMXxcs 1 —
ITpopaboTka KoHCIIeKTa 3aHATUs. Perenue 3a1a4.
Tema 2.3. Conep:xanue yueOHOTro MaTepuaJia 2 — 2
Hepnenguxkyasipuoc | Ilepnengukynsapusie npsmele. [lapamienbubie TpsMble, NEPIEHIUKYIISAPHBIE K OK 01
Th NPSAAMBIX, NPSAMO# | MIIOCKOCTH. [IpH3HaK nmepneHuKyISIpHOCTH IPSAMOM M INIOCKOCTH. J[0Ka3aTenbCTBO. OK 02
U IVIOCKOCTH, [Tepnienukynsap u HaxksoHHas. [lepnenaukymnsapHsle miockoctu. Ilpusnax OK 05
IJI0CKOCTEH MIEPIECHINKYJISIPHOCTH TJIOCKOCTEH. Jloka3arenbCcTBO. PaccTosiHMS B TPOCTPAHCTBE. OK 06
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O6BbeM yacoB Yposens
Conep:xxanue yuye0HOro marepuasa (0CHOBHOe M podeccHoHAJIbLHO- Beero B Tom uncie, OCBOCHHS™ ¥,
HaumeHnoBanue OPHEHTHPOBAHHOE), JIA00PAaTOPHBIE PA00THI M MPAKTHYECKHUE 3AHATHS, AKTHBHBIE, dopmupyembie
pa3esioB U TeEM caMoCTOsITeJIbHAsE padoTa 00y4alIUXCcs, NPUKJIATHONA MOXYJIb (IPU HAJTUYHHT), MHTEPAKTHBHBIC | KOMIETEHUMH U
KypcoBasi paboTa (IpoeKT) dopmbl 3aHsTHIT* JHYHOCTHbIE
pe3yJIbTAThI
1 2 3 4 5
Tema 2.4. Copaepxxanue yueOHOIro MaTepuasa 4 — 2
Teopema o Tpex Teopema o Tpex nepneHauKyIsgpax. JlokazaTenbCTBO. YTou MEXIy NpAMOU U OK 02
nepneHIuKyJIsApax IJIOCKOCTBIO. YT0JI MEXJy IJIOCKOCTIMU OK 03
Tema 2.5. IIpodeccnoHaTbHO-OPHEHTHPOBAHHOE CO/Iep:KaHme (CoepKaHne MPHKJIIATHOTO 4 4 2
IMapannenbHble, MOLYJis1) OK 01
nepneHauKyaspHslie, | [Ipakruyeckoe 3ansaTue. OK 04
CKPelIMBaIoIIHecs Axcuombl crepeomeTpud. [leprneHuKyIsIpHOCTD NMPSMON U TIIOCKOCTH, OK 05
npsMble [apajyIeNIbHOCTh JIBYX HIPSAMBIX, IEPIEHIUKYISIPHBIX MIOCKOCTH, OK 07
NEPIEHIUKYJISIPHOCTh IIOCKOCTEN
CamocrosiTesibHasi padoTa o0y4yaromuxcst 1 —
CocTaBiieHHe oT4YeTa 110 NPAKTUYECKOMY 3aHATHIO.
Pa3nes 3. KoopanHaThl M BEKTOPbI 16 4
Tema 3.1 Conep:xxanue yueOHOro MaTepuaJia 4 - OK 02
JdexapToBbl JlexapToBbI KOOpAUHATEI B IpOCTpaHCcTBE. [IpocTeimue 3a1a4n B KOOpAUHATAX. OK 03
KOOPAMHATHI B Paccrostnue Mexay AByMsl TOUKaMH, KOOPIAUHATHI CEPEIUHBI OTpE3Ka OK 06
NPOCTPaHCTBeE.
Paccrosinne mesxkay
ABYMSI TOYKaAMHU.
Koopannatsl
cepeiMHbI 0TPe3Ka
Tema 3.2 Copepxxanue yqyeOHOIro MaTepuasa 6 — 2
BekTopsl B BexTops! B ipoctpaHcTBe. ClI0KEHUE M BBIYUTAHUE BEKTOPOB. Y MHOKEHHE BEKTOPA OK 01
NMPOCTPAHCTBE. Ha yucno. KoMmianapuasie BeKTOpbl. CKalsipHOE TPOU3BEACHUE BEKTOPOB. OK 02
YroJa mexny PasnoxxeHne BekTopa 110 TpeM HEKOMILIAaHApHBIM BeKTopaM. KoopanHatel BeKTopa, OK 04
BEKTOPaMM. CKaJISIPHOE MPOU3BEACHUE BEKTOPOB B KOOPJAMHATAX, YTOJ MEXKIY BEKTOpPAMH, Yo OK 07
CxansipHoe MEX1y NPSIMOI M IIJIOCKOCTBIO, YIOJl MEKY MJIOCKOCTSAMU. Y paBHEHUE TIOCKOCTH.
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O6BbeM yacoB Yposens
Conep:xxanue yuye0HOro marepuasa (0CHOBHOe M podeccHoHAJIbLHO- Beero B Tom uncie, OCBOCHHS™ ¥,
HaumenoBanue OpPMEeHTHPOBAaHHOE), JIA00paTOPHbIe PA0OTHI U NPAKTHYECKHU e 3aHATHUS, AKTHBHBIE, dopmupyembie
pa3esioB U TeEM caMoCTOsITeJIbHAsE padoTa 00y4alIUXCcs, NPUKJIATHONA MOXYJIb (IPU HAJTUYHHT), MHTEPAKTHBHBIC | KOMIETEHUMH U
KypcoBasi paboTa (IpoeKT) dopmbl 3aHsTHIT* JHYHOCTHbIE
pe3yJIbTAThI
1 2 3 4 5
Npou3BeJIeHne ["'eoMeTprUYECKUI CMBICI ONPEAEIUTENS 2X2
BEKTOPOB CamocrosiTesibHAsi padoTa 00yYarOmmXxcst 1 -
ITpopaboTka KoHCHekTa 3aHATHs. Pemenue 3aaay.
Tema 3.3 IIpodeccnoHaTbHO-OPHEHTHPOBAHHOE CO/Iep:KaHme (CoepKaHne MPHKJIIATHOTO 4 4 2
IIpakTuKo- MO/YJIST) OK 03
OpPHMEHTHPOBAHHbIE IIpakTnyeckoe 3aHsATHE. OK 04
3aJa4yM Ha Koopaunarnas minockocTs. Berurciienne paccTosiHUM U TUIOMIAICH Ha IMITOCKOCTH. OK 06
KOOPIAMHATHOM KosinyecTBeHHBIE pacueThl.
IUIOCKOCTH CamocrosiTeibHas padoTa 00y4aOmMXCs 1 —
CocraBieHue oT4yera o NPaKTUYECKOMY 3aHATHIO.
Pa3nes 4. OcHoBbl TpuronoMerpun. Tpuronomerpuyeckue GyHKIuM 40 6
Tema 4.1 Conep:xxanue yueOHOro MaTepuaJia 4 — 2
Tpuronomerpuueck | Paguannas mepa yrna. [IoBopoT Toukn BOKpYr Hauana koopauHat. OnpenencHue OK 01
ue pyHKkuuu CHUHYCa, KOCUHYCA, TAHI'€HCA U KOTaHI'€HCca. 3HaKU CUHYyCa, KOCUHYCa, TAHTeHCa U OK 02
NPOU3BOJILHOIO KOTaHT'€HCAa I10 YETBEPTAM. 3aBUCUMOCTb MEXAY CHHYCOM, KOCUHYCOM, TAHT€HCOM U OK 03
yrJja, yucJia. KOTAHT€HCOM OJTHOTO U TOTO K€ yTJIa. OK 05
Pagnannas n
rpaaycHasi Mmepa
yriaa
Tema 4.2 Conep:xxanue yueOHOro MaTepuaJia 4 — 2
OcHoBHbBIE Tpuronomerpuueckue ToxaecTsa. CHHyC, KOCUHYC, TAHT'€HC M KOTAHI'€HC YIJIOB O U OK 02
TPUTOHOMETPpHYECKH | 0. DOpMyIIBI IPUBEACHUS. OK 05
€ TOXKIeCTBa.
DopMmy.Jibl
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O6BbeM yacoB Yposens
Conep:xxanue yuye0HOro marepuasa (0CHOBHOe M podeccHoHAJIbLHO- Beero B Tom uncie, OCBOCHHS™ ¥,
HaumeHnoBanue OPHEHTHPOBAHHOE), JIA00PAaTOPHBIE PA00THI M MPAKTHYECKHUE 3AHATHS, AKTHBHBIE, dopmupyembie
pa3esioB U TeEM caMoCTOsITeJIbHAsE padoTa 00y4alIUXCcs, NPUKJIATHONA MOXYJIb (IPU HAJTUYHHT), MHTEPAKTHBHBIC | KOMIETEHUMH U
KypcoBasi paboTa (IpoeKT) dopmbl 3aHsTHIT* JHYHOCTHbIE
pe3yJIbTAThI
1 2 3 4 5
NpHUBe/IeHUs
Tema 4.3 Coaep:xxanue yueOHOro MaTepuaJia 8 — 2
CuHYC, KOCHHYC, CyMMma 1 pa3HoOCTh cuHycoB. CymMMa U pa3HOCTh KOCUHYCOB. CHHYC U KOCHHYC OK 01
TAHT€HC CYMMBI M nBoiHOro yria. ®@opMyisl MojgoBUHHOTO yria. [IpeoGpa3oBaHus cyMMbI OK 02
Pa3HOCTH IBYX TPUTOHOMETPHUYECKHUX (PYHKIUH B IPOU3BECHHUE U MIPOU3BEICHHS B CYyMMY. OK 04
yIJI0B BeipaxeHue TpUroHoMeTpruueckux (GyHKIMNA Yepe3 TaHI'€HC MTOJIOBUHHOIO OK 07
CuHYC U KOCHHYC aprymenTa. [IpeobpazoBanust npoCTEHIINX TPUTOHOMETPHUUECKUX BbIPAXKECHHUIA.
JABOMHOIO yrJjia.
DopMmy.Jibl
TO0JOBHHHOIO YIJIa
Tema 4.4 Conep:xxanue yueOHOro MaTepuaJia 2 — 2
DOYyHKIUH, UX OO6nacTp onpeneneHuss 1 MHOKECTBO 3HaueHUl QpyHKIuil. YETHOCTH, HEUETHOCTD, OK 01
cBoiictBa. Cnmocodbl | epuoauyHOCTh GyHKIUNA. CiocoObl 3a1anust PyHKITUH. OK 03
3aaHusA PYHKIHUH OK 04
OK 06
OK 07
Tema 4.5 Conep:xxanue yueOHOro MaTepuaJia 2 — 2
Tpuronomerpuueck | O6nacTh onpeeneHuss © MHOXKECTBO 3HAUEHUI TPUTOHOMETPUUYECKUX (DYHKIIUH. OK 02
e pyHKuMHU, UX YETHOCTD, HEYETHOCTD, MEPUOJUYHOCTh TPUTOHOMETpHUecKUX (yHKIuUi. CBOMCTBA U OK 03
cBoiicTBa M rpadukn | rpaguKu QYHKIUN y = cos X, y =sin X, y =tg X, y = ctg X. OK 05
Tema 4.6 IIpakTHyeckoe 3aHsATHE. 2 2 2
IIpeodpasoBanue Cxartue U pacTshkeHHe TpaKOB TPUTOHOMETPUYECKUX (DYHKIINH. OK 02
rpa¢gukoB [IpeoOpazoBanne rpad)uKOB TPUTOHOMETPUUECKUX () YHKITHM. OK 04
TPUTOHOMETPHYECKHU OK 07
X pyHKUM
Tema 4.7 IIpodeccnoHanbHO-OPHEHTHPOBAHHOE COJlep:KaHMe (Colep:KaHNe TPHKJIAJTHOIO 4 4 2
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O6BbeM yacoB Yposens
Conep:xxanue yuye0HOro marepuasa (0CHOBHOe M podeccHoHAJIbLHO- Beero B Tom uncie, OCBOCHHS™ ¥,
HaumenoBanue OpPMEeHTHPOBAaHHOE), JIA00paTOPHbIe PA0OTHI U NPAKTHYECKHU e 3aHATHUS, AKTHBHBIE, dopmupyembie
pa3esioB U TeEM caMoCTOsITeJIbHAsE padoTa 00y4alIUXCcs, NPUKJIATHONA MOXYJIb (IPU HAJTUYHHT), MHTEPAKTHBHBIC | KOMIETEHUMH U
KypcoBasi paboTa (IpoeKT) dopmbl 3aHsTHIT* JHYHOCTHbIE
pe3yJIbTAThI
1 2 3 4 5
Onucanne MOYJIs1) OK 01
npousBoAcTBeHHbIX | [IpakTHYeckoe 3aHsATHE. OK 03
NPOLECCOB C Hcnonb30BaHue CBOMCTB TPUTOHOMETPUUYECKUX (PYHKIUH B MPO(HECCHOHATBHBIX OK 07
NOMOIbI0 rpagUKoB | 33Ja4ax.
pynkomii CamocrosiTeibHas padoTa 00y4aomMXCcs 1 —
CocTraBiieHre oTYeTa M0 NPAKTUYECKOMY 3aHATHUIO.
Tema 4.8 Coaep:xanue yueOHOro MaTepuaJia 2 — 2
OopartHble OO6patHbie TpuronoMerpuueckue GpyHkiuu. Mx cBoiicTBa u rpaduku. OK 01
TPUTOHOMETPUYECKHU OK 03
e pyHkuun OK 04
Tema 4.9 Conep:xxanue yueOHOro MaTepuaJia 8 — 2
Tpuronomerpuyeck | YpaBHEHHE COS X = a. YpaBHEHHE sin X = a. YpaBHEHUe tg X = a, ctg X = a. Pemenue OK 04
He ypPaBHEHUS U TPUTOHOMETPUUECKUX YPaBHEHUH OCHOBHBIX TUIIOB: MPOCTEUIINE OK 06
HepaBeHCTBA TPUTOHOMETPHUUYECKHE YPaBHEHHUS, CBOJISIIMECS K KBaIPaTHBIM, pelIaeMble OK 07
pa3IoKeHnEeM Ha MHOXKHTENH, OJHOpoAHbIe. [IpocTeiimme TpuroHoMeTpuieckue
HEpPaBEHCTBA.
CamocrosiTeibHas padoTa 00y4aOmMXCs 1 —
ITpopaboTka KoHCIIeKTa 3aHATuUs. Perenue 3a1a4.
Tema 4.10 Copepxanue yueOHOro MaTepuasa 2 — 2
Cucremsl Cuctemsbl MPOCTEUIINX TPUTOHOMETPUUECKUX YPABHEHU. OK 04
TPUTOHOMETPHYECKH OK 05
X YPABHEHM I
Pa3nes 5. KomniiekcHble yncia 8 4
Tema 5.1 Conep:xxanue yueOHOro MaTepuaJia 4 — 2
KomnuiekcHble [TonsiTne koMIuiekcHOTo yncia. ConpsiKeHHbIe KOMIIEKCHBIE YUCIIa, MOAYJIb U OK 01
4ucIIa apryMeHT KOMIUIEKCHOTO urciia. dopMa 3anrcu KOMIUIEKCHOTO YHCiia OK 03
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O6BbeM yacoB Yposens
Conep:xxanue yuye0HOro marepuasa (0CHOBHOe M podeccHoHAJIbLHO- Beero B Tom uncie, OCBOCHHS™ ¥,
HaumenoBanue OPUEHTHPOBAHHOE), JIA00PATOPHBIE PAGOTHI U MPAKTHYECKHUE 3aAHATHS, AKTHBHBIE, dopmupyembie
pa3esioB U TeEM caMoCTOsITeJIbHAsE padoTa 00y4alIUXCcs, NPUKJIATHONA MOXYJIb (IPU HAJTUYHHT), MHTEPAKTHBHBIC | KOMIETEHUMH U
KypcoBasi paboTa (IpoeKT) dopmbl 3aHsTHIT* JHYHOCTHbIE
pe3yJIbTAThI
1 2 3 4 5
(reomeTpuyecKkasi, TPUTOHOMETpUYIECKasi, anredpandeckas). Apudmernueckue OK 04
JEHCTBUS C KOMIIJIEKCHBIMU YHCIIAMHU.
Tema 5.2 IIpakTuyeckoe 3ansATHE. 4 4 2
Ipumenenne BrimonHeHne pacyeToB ¢ MOMOIIBI0 KOMITIEKCHBIX uncen. [Ipumeps! uenonbp3oBaHus OK 03
KOMILUIEKCHBIX YK CeJl | KOMIUIEKCHBIX YHCEIL. OK 04
Pa3nes 6. [Ipon3BoaHast pyHKIUM, ee IPHMEHEHHE 40 8
Tema 6.1 Coaep:xanue yueOHOTro MaTepuaJia 2 — 2
IMousiTne OrnpeziesieHre YMCI0BOM MOCIEI0BATEILHOCTH U CIIOCOOBI e 3a1anusi. CBOHCTBa OK 01
NMPOW3BO/HOM. YHUCJIOBBIX TOCIIe0BaTEIbHOCTEH. OMnpeiesieHne npeesa nociae10BaTeIbHOCTH. OK 03
®opmyabl U Brraucnenue npenenos nocnenoatensuoctei. [lpenen pynkunnu Ha 66CKOHEYHOCTH. OK 05
npasuJjia [Ipenen pyukmuu B Touke. [Ipupamenue aprymenTta. [Ipupamnienue hyHKInm. OK 06
auddepeHunpoBanu | 3aaauu, NIPUBOASIINE K IOHATHIO IPOU3BOAHOM. OnpeneneHre Npou3BOIHOM.
bl ANTOPUTM OTHICKaHHS IPOM3BOJTHOM.
Tema 6.2 Copnepxanue yuyeOHOIro Mmarepuasa 6 — 2
IIpousBoanbie ®opmynsl quddepennnpoBanus. [Ipasuna quddepennnpoBanus. OK 01
CYMMBbI, Pa3HOCTH OK 03
Npou3Be/IeHUs, OK 05
YACTHOIO OK 06
Tema 6.3 Copepxanue yueOHOro MaTepuasa 6 — 2
IIpousBoaubie Onpenenenne cnoxxaon Gyuakmuu. [Ipon3BoaHass TPUTOHOMETPUUIECKUX (QYHKITAM. OK 03
Tpuronomerpuyecku | [TponsBoaHas cioxHON GyHKIUH. OK 04
X pyHKUMI. CamocTtosiTeibHAas padoTa 00yyaomMXCcs 1 — OK 05
IIpousBonnas [TpopaboTka KoHCTIeKTa 3aHATHS. Pemenue 3a1ay.
CJI0KHOM (PYHKIUH
Tema 6.4 Copepxanue yyeOHOIro MaTepuasa 2 — 2
Ilousitue o [Tonsitue HenpepriBHOU (yHKIMU. CBoiicTBa HenpepbIBHOW (QyHKIMU. CBSA3b MEKIY OK 01
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O6BbeM yacoB Yposens
Conep:xxanue yuye0HOro marepuasa (0CHOBHOe M podeccHoHAJIbLHO- Beero B Tom uncie, OCBOCHHS™ ¥,
HaumeHnoBanue OPHEHTHPOBAHHOE), JIA00PAaTOPHBIE PA00THI M MPAKTHYECKHUE 3AHATHS, AKTHBHBIE, dopmupyembie
pa3esioB U TeEM caMoCTOsITeJIbHAsE padoTa 00y4alIUXCcs, NPUKJIATHONA MOXYJIb (IPU HAJTUYHHT), MHTEPAKTHBHBIC | KOMIETEHUMH U
KypcoBasi paboTa (IpoeKT) dopmbl 3aHsTHIT* JHYHOCTHbIE
pe3yJIbTAThI
1 2 3 4 5
HeNpepbIBHOCTH HENPEPBIBHOCTHIO U TP PEepeHIIUPYEMOCTHIO (PYHKIIMH B TOUKE. AJITOPUTM PEIICHUS OK 03
bynxuun. Meron HEPaBEHCTB METOJOM MHTEPBAJIOB. OK 06
HHTEPBAJIOB OK 07
Tema 6.5 Coaep:xxanue yueOHOro MaTepuaJia 4 — 2
I'eomerpuueckmii u | ['eoMeTpUYECKHA CMBICI TPOU3BOAHON (DYHKIIMH — YTIOBOH KO PUIIHEHT OK 03
(u3nyecknii cMbICT | KacaTelbHOH K TpaduKy GYHKIMH B TOUKE. Y paBHEHHE KacaTeIbHOU K rpaduky OK 06
NPOM3BOHOM (GyHKIMU. AJTOPUTM COCTaBJICHHUS YPaBHEHUS KacaTelbHOH K rpaduky GyHKIuu OK 07
y=f(x).
Tema 6.6 IIpakTH4eckoe 3aHsATHE. 2 2 2
®usnyeckuii cMpica | Pu3nyeckuil (MeXaHHMUECKU) CMBICI MPOU3BOIHON — MTHOBEHHAsI CKOPOCTh B OK 01
NMPOU3BO/IHOI B MOMEHT BpemeHHu t: v =S’ (t). OK 03
npogecCHOHANbHBIX OK 05
3ajgavax OK 06
Tema 6.7 Copepxanue yueOHOro MmaTepuasa 4 — 2
MOHOTOHHOCTH Bospacranue u yosiBaHue GyHKIINH, COOTBETCTBUE BO3PACTAHUS U YOBIBAHUS OK 01
(pynxuun. Touku (byHKLIMYU 3HaKY TpOoU3BOIHON. [ToHATHE MPOM3BOIHON BBICIIETO MOPSIKA, OK 03
JIKCTpeMyMa COOTBETCTBHUE 3HAKa BTOPOI MPOU3BOIHOM BBITYKJIOCTH (BOTHYTOCTH) QYHKIIUU HA OK 04
oTpe3Ke. 3a1aul Ha MAKCUMYM U MUHUMYM. [IoHsATHE acCUMITOTHI, CITOCOOBI UX
omnpezeneHus. AITOPUTM Hcciae1oBaHus (YHKIUU U TIOCTPOEHHS ee rpaduka ¢
OMOIIBIO TPOU3BOIHON. JIpoOHO-NTMHelHas pyHKIUS
Tema 6.8 Conep:xanue yueOHOro MaTepuaJia 4 — 2
HccaenoBanue Hccnenoanue GpyHKIIMM HA MOHOTOHHOCTh U TTIOCTPOCHUE TPa(UKOB. OK 02
bynxuuii n OK 06
NOCTPOCHHE
rpagpukos
Tema 6.9 Copnepxxanue yueOHOIro MaTepuaJa 2 — 2
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O6BbeM yacoB Yposens
Conep:xxanue yuye0HOro marepuasa (0CHOBHOe M podeccHoHAJIbLHO- Beero B Tom uncie, OCBOCHHS™ ¥,
HaumenoBanue OpPMEeHTHPOBAaHHOE), JIA00paTOPHbIe PA0OTHI U NPAKTHYECKHU e 3aHATHUS, AKTHBHbIE, dopmupyembie
pa3esioB U TeEM caMoCTOsITeJIbHAsE padoTa 00y4alIUXCcs, NPUKJIATHONA MOXYJIb (IPU HAJTUYHHT), MHTEPAKTHBHBIC | KOMIETEHUMH U
KypcoBasi paboTa (IpoeKT) dopmbl 3aHsTHIT* JHYHOCTHbIE
pe3yJIbTAThI
1 2 3 4 5
Haubonbmee n Haxoxxnenne HanOoJbIIero 1 HAMMEHBIIET0 3HAYeHUH (PYHKIUH, TOCTPOCHHE OK 01
HauMeHblIIee rpaMKOB MHOTOUYIECHOB C UCIOJIb30BAHUEM allllapaTa MaTEMAaTUYECKOT0 aHaIN3a. OK 02
3HaYeHUsA QyHKIUH OK 06
OK 07
Tema 6.10 IIpodeccnonaibHO-OPMEHTUPOBAHHOE COlepP:KaHuUeE (COoepKAHUE TPUKJIATHOTO 6 6 2
Haxoxnenne MO/IYJIs1) OK 01
ONTUMAJIBHOI0 IIpakTH4eckoe 3aHATHE. OK 04
pe3yJbTara ¢ Haumenbliee 1 Haubosblee 3HaYeHue (PYHKIUU. OK 05
NOMOIIBI0 CamocrosiTeibHas padoTa 00y4aOMMXCs 1 —
NPOM3BO/IHON B CocraBneHue oT4yera o NPaKTUYECKOMY 3aHATHIO.
NPaKTHYECKUX
3a1a4ax
Pazgesa 7. MHOTOrpaHHMKH M TeJIa BPALlICHU S 46 18
Tema 7.1 Copepxanue yueOHOro MmaTepuasa 2 — 2
Bepummnsl, pedpa, [TonsiTue MHOTOrpaHHKKa. Ero anemMeHTsl: BepuInHbl, pedpa, rpaHu. Juaronans. OK 01
rpaHu Ceuenue. Boinykiible 1 HEBBITYKIIBIE MHOIOTPAaHHUKH. OK 03
MHOI'OTPAHHHUKA OK 04
OK 06
OK 07
Tema 7.2 Copepxanue yyeOHOIro MaTepuasa 2 — 2
IIpusma, ee [Tonsitue nmpusmel. Ee ocHoBanust u 60kxoBbie Tpanu. Boicota mpusmel. [psmas u OK 03
cocTaBJsOIINE, HakJIOHHas nmpusMa. [IpaBunbHas npusma. Ee ceuenue. OK 04
ceuenue. [Ipsimas n OK 05
NpaBHIbHASA OK 07
NPU3MBI
Tema 7.3 Copnepxxanue yueOHOIro MaTepuaJa 2 — 2
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O6BbeM yacoB Yposens
Conep:xxanue yuye0HOro marepuasa (0CHOBHOe M podeccHoHAJIbLHO- Beero B Tom uncie, OCBOCHHS™ ¥,
HaumenoBanue OpPMEeHTHPOBAaHHOE), JIA00paTOPHbIe PA0OTHI U NPAKTHYECKHU e 3aHATHUS, AKTHBHBIE, dopmupyembie
pa3esioB U TeEM caMoCTOsITeJIbHAsE padoTa 00y4alIUXCcs, NPUKJIATHONA MOXYJIb (IPU HAJTUYHHT), MHTEPAKTHBHBIC | KOMIETEHUMH U
KypcoBasi paboTa (IpoeKT) dopmbl 3aHsTHIT* JHYHOCTHbIE
pe3yJIbTAThI
1 2 3 4 5
Mapannenenunen, [Tapamienenunen, CBOMCTBA MPSMOYTOIBHOTO Mapajuienenumneaa, kyo. Ceuenue Kyoa, OK 01
Ky0. Ceuyenne Ky0a, | IapajesienuIena. OK 03
napaJjuiejenumnena OK 04
Tema 7.4 Coaep:xxanue yueOHOro MaTepuaJia 2 — 2
IIupamuna, ee [Tupamuna u ee anemenTsl. Ceuenue nupamubl. [lpaBunpHas nupamua. Y ceueHHas. OK 01
COCTABJISIIONIHE, [Tupamupa. OK 03
ceyeHme. OK 04
IIpaBuabHas
nupamua.
Yceuennasn
nupaMmmuaa
Tema 7.5 Conep:xanue yueOHOTro MaTepuaJia 2 — 2
bokoBas 1 noJjiHas [Tnomans 60KOBOM M MOJTHOM MOBEPXHOCTHU MPU3MBI, TUPAMUJIBI. OK 04
NOBEPXHOCTh OK 05
NPU3MBI, TUPAMHUbI OK 06
Tema 7.6 Conep:xxanue yueOHOro MaTepuaJia 2 — 2
Cummetpus B Ky6e, | CuMMETpHsl OTHOCUTEIBHO TOUKH, IPAMOM, TIIockocTH. CUMMETpHs B KyOe, OK 03
napaJJieJsenumnesne, napasuiesienuIesie, npusMe, IupaMmuie. OK 04
npusMe, NUpaMuIe
Tema 7.7 IpodeccnoHaIbHO-OPHMEHTHPOBAHHOE COAEPKAHME (COePKAHUE TPUKJIIATHOTO 6 6 2
IIpumepsI MO/YJIST) OK 02
CUMMETPHIi B IIpakTH4eckoe 3aHATHE. OK 04
npogeccun CuMMeTpus B IPUPOJIE, APXUTEKTYPE, TEXHHUKE, B OBITY. OK 07
CamocTtosiTeibHast padoTa 00yuyaomMXxcs 1 —

CocrapieHHE 0TYETA 10 MPAKTUYCCKOMY 3aHATHIO.
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O6BbeM yacoB Yposens
Conep:xxanue yuye0HOro marepuasa (0CHOBHOe M podeccHoHAJIbLHO- Beero B Tom uncie, OCBOCHHS™ ¥,
HaumenoBanue OPUEHTHPOBAHHOE), JIA00PATOPHBIE PAGOTHI U MPAKTHYECKHUE 3aAHATHS, AKTHBHBIE, dopmupyembie
pa3esioB U TeEM caMoCTOsITeJIbHAsE padoTa 00y4alIUXCcs, NPUKJIATHONA MOXYJIb (IPU HAJTUYHHT), MHTEPAKTHBHBIC | KOMIETEHUMH U
KypcoBasi paboTa (IpoeKT) dopmbl 3aHsTHIT* JHYHOCTHbIE
pe3yJIbTAThI
1 2 3 4 5
Tema 7.8 IIpakTH4eckoe 3aHsATHE. 2 2 2
IIpaBuiabHbIE [TonsiTHE MPaBUIBLHOTO MHOTrOrpaHHUKa. CBONCTBA MPABUIIbHBIX MHOIOTPAHHUKOB. OK 01
MHOIOTPAHHUKH, HX OK 04
CBONCTBA OK 05
Tema 7.9 Coaep:xanue yueOHOIro MaTepuaJia 2 — 2
Huaunap, ero [ununnap u ero sneMeHTsl. CeueHne NUIuHApa (MapaielbHOe OCHOBAHHUIO M OCH). OK 02
COCTaBJISIIONIINE. Pa3BepTka nuimHpa. OK 03
CeveHnne MUWIMHAPA OK 07
Tema 7.10 IIpodeccnoHaIbHO-0PHEHTHPOBAHHOE COAEPKAHNE (COAEPKaHUE IPUKJIATHOTO 4 4 2
Konyc, ero MOYJIs1) OK 01
COCTaBJISIIONIHE. IIpakTuyeckoe 3ansATHE. OK 05
CeueHue KOHYycCa Konyc u ero snemenTtsl. CeyeHne konyca (mapauienbHOe OCHOBAHUIO U MTPOXOIAIIee OK 06
yepes BepIIMHY), KOHWYecKue ceueHus. PazBepTka koHyca.
Tema 7.11 Copepxanue yueOHOro MmaTepuasa 2 — 2
YceuenHblii KOHyc. | YcedeHHbIN koHyc. Ero oOpa3syromas u Beicota. CeueHne ycedeHHOTo KOHyca. OK 04
CeuyeHue yce4eHHOT 0 OK 07
KOHYCa
Tema 7.12 Copepxanue yueOHOro MaTepuasa 2 — 2
Ilap u cdepa, ux [Tap u cdhepa. Bzanmaoe pacnionoxenue chepsl U miaockocTu. CedeHue mapa, OK 01
ceyeHHsl cdepsl. OK 03
OK 07
Tema 7.13 Conep:xanue yueOHOro MaTepuaJia 4 — 2
Iousitue 06 00beme | [lorsiTue 06 o6beme Tena. OObeM KyOa U IPSIMOYTOHHOTO TapaJIJICIICTIUITE 1A, OK 02
Tesa. OTHOLIEHUE O06beM mpu3Mbl U WIHHAPA. OTHOIIIEHNE 00beMOB TTOJOOHBIX Tel. ['eomeTprudeckuit OK 05
00beMOB MOJO0HBIX | CMBICI ONIPEACTUTENS 3-TO MOPSAIKA. OK 07

TEJ]
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O6BbeM yacoB Yposens
Conep:xxanue yuye0HOro marepuasa (0CHOBHOe M podeccHoHAJIbLHO- Beero B Tom uncie, OCBOCHHS™ ¥,
HaumeHnoBanue OpPMEeHTHPOBAaHHOE), JIA00paTOPHbIe PA0OTHI U NPAKTHYECKHU e 3aHATHUS, AKTHBHBIE, dopmupyembie
pa3esioB U TeEM caMoCTOsITeJIbHAsE padoTa 00y4alIUXCcs, NPUKJIATHONA MOXYJIb (IPU HAJTUYHHT), MHTEPAKTHBHBIC | KOMIETEHUMH U
KypcoBasi paboTa (IpoeKT) dopmbl 3aHsTHIT* JHYHOCTHbIE
pe3yJIbTAThI
1 2 3 4 5
Tema 7.14 Copaepxxanue yueOHOIro MaTepuasa 4 — 2
O6bembl 1 iIomaan | O6beMbl mupamMuabl U Konyca. O0bem mapa. [Tnomanau noBepxHocTei Tel. OK 03
MOBEPXHOCTEH TeJl OK 04
OK 05
Tema 7.15 IIpakTH4eckoe 3aHATHE. 4 4 2
KomOunamun KomOuHanmy reoMeTpuyecKkux Ted. OK 01
MHOrorpaHHukoB 1 | CamocrosiTesibHAas padoTa 00y4aomMXcs 1 — OK 05
TeJ1 BpalleHUus CocraBiieHHE 0TYETa 10 TPAKTUYECKOMY 3aHATHIO. OK 07
Tema 7.16 IIpakTH4eckoe 3aHsATHE. 2 2 2
I'eomeTpuueckue Hcnonp3oBaHrne KOMOMHAIIMNA MHOTOTPAHHUKOB U TEJI BPAIlIEHUs B TPAKTUKO- OK 03
KOMOMHAIIUM HA OPUEHTHPOBAHHBIX 3aJ]a4aXx. OK 05
NpPaKTHKe OK 07
Pasznea 8. [lepBooOpasHas pyHkumMu, ee NpuMeHeHHUe 14 4
Tema 8.1 Conep:xxanue yueOHOro MaTepuaJia 2 — 2
ITepBooGpa3nasn 3ama4ya 0 BOCCTAaHOBJICHUH 3aKOHA JBMKECHHUS 110 U3BECTHOU cKopocTH. [loHsATHe OK 04
¢ynkuuu. IpaBuna | uaTerpupoBanus. O3HaKOMIIEHUE C MIOHATUEM HHTErpaja U epBooOpa3HOM AJis OK 05
HAXOKICHUS ¢bynkunu y=f(x). Pemenue 3a1a4 Ha cBsI3b IepBOOOpa3HON U €€ MPOU3BOTHOM,
nepBo00pPa3HbIX BBIYHCIICHHE TTepBOOOpa3HOM [y1s JaHHOU yHKImu. Tadmuna dhopmyn ams
HaXO0KJIeHUs IepBO0Opa3HbIX. M3yueHue npaBuiia BHIYMCICHUS TEPBOOOPA3HOM.
Tema 8.2 Conep:xanue yueOHOro MaTepuaJia 2 — 2
Inomann 3anaqu, MPUBOISALINE K MOHATHUIO ONPEIEIIEHHOTO UHTErpaja — O BHIYMCIEHUT OK 01
KPHUBOJHHEIHOI MJTONIAAN KPUBOJUHENHOMN Tpanenuu, o nepeMenieHnu Touku. [Toustue OK 05
Tpanenuu. @opmysa | onpenenéHHOro nHTErpaia. I'eomerpuyeckuii 1 GU3NUIECKUN CMBICT ONPEIEICHHOTO OK 06
HbroTona — unrerpana. ®opmyna Herorona— Jleitbania OK 07
JleitOHnna CamocrosiTeibHasA padoTa 00y4arOIMMXCs 1 —

[TpopaboTka KoHCHekTa 3aHsATHs. Pemenue 3aaay.
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O6BbeM yacoB Yposens
Conep:xxanue yuye0HOro marepuasa (0CHOBHOe M podeccHoHAJIbLHO- Beero B Tom uncie, OCBOCHHS™ ¥,
HaumenoBanue OPUEHTHPOBAHHOE), JIA00PATOPHBIE PAGOTHI U MPAKTHYECKHUE 3aAHATHS, AKTHBHBIE, dopmupyembie
pa3esioB U TeEM caMoCTOsITeJIbHAsE padoTa 00y4alIUXCcs, NPUKJIATHONA MOXYJIb (IPU HAJTUYHHT), MHTEPAKTHBHBIC | KOMIETEHUMH U
KypcoBasi paboTa (IpoeKT) dopmbl 3aHsTHIT* JHYHOCTHbIE
pe3yJIbTAThI
1 2 3 4 5
Tema 8.3 Copaepxxanue yueOHOIro MaTepuasa 2 — 2
Heonpenenen-uplii n | [loHsATHE HEONPEIETEHHOTO UHTErPaa. OK 01
onpeeJeHHbI OK 02
HHTErpaJibl OK 07
Tema 8.4 Coaep:xanue yueOHOIro MaTepuaJia 2 — 2
IHonsiTue 00 ['eomeTpuyecKkuii CMBICH ONPEAECIIEHHOIO0 UHTErpaia. OK 02
onpeaeJieHHOM OK 03
HHTerpaJje Kak OK 06
TJIOIA/IH OK 07
KPHUBOJIMHENHOM
Tpaneuun
Tema 8.5 IIpodeccnonanbHO-0PHMEHTHPOBAHHOE COEPKaAHME (CONep:KaHMe TPHKJIATHOTO 4 4 2
OnpeneseHHblii MOYJIsl) OK 03
HHTErpaJ B :KU3HH IIpakTH4eckoe 3aHATHE. OK 04
['eomeTprueckuii cMbIci onpeaeneHHoro urerpaina. ®opmyna Hetotona Jlelionumna. OK 05
Pemmenune 3a1a4 Ha MprUMEeHEHNE WHTETpalla JJisl BEIYUCICHHS (PU3NIECKUX BEJIUYMH U
IJIOMIAJIEH.
CamocrosiTeibHas padoTa 00y4aOIIMXCH 1 —
CocTaBiieHre oT4YeTa 10 NPAKTUYECKOMY 3aHATHIO.
Pa3nen 9. Ctenenn n kopuu. CrenenHasi QyHKuus 18 —
Tema 9.1 Copepxxanue yqyeOHOIro MaTepuasa 4 — 2
Crenennas [ToHsTHE KOPHS N-0ii CTENCHH U3 ACHCTBUTEIBHOrO dncia. PyHKIuH ¥ = VX ux OK 02
¢bynkuus, ee cBoiictBa u rpaduku. CBOICTBAa KOPHSI N-0ii CTEMCHH. OK 04
CBOHCTBA CamocTtosiTeibHas padoTa 00yuyaomMXxcs 1 — 85 8;

Hpopa60TKa KOHCIIEKTa 3aHATus. PelieHue 3agay.
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O6BbeM yacoB Yposens
Conep:xxanue yuye0HOro marepuasa (0CHOBHOe M podeccHoHAJIbLHO- Beero B Tom uncie, OCBOCHHS™ ¥,
HaumeHnoBanue OPHEHTHPOBAHHOE), JIA00PAaTOPHBIE PA00THI M MPAKTHYECKHUE 3AHATHS, AKTHBHBIE, dopmupyembie
pa3esioB U TeEM caMoCTOsITeJIbHAsE padoTa 00y4alIUXCcs, NPUKJIATHONA MOXYJIb (IPU HAJTUYHHT), MHTEPAKTHBHBIC | KOMIETEHUMH U
KypcoBasi paboTa (IpoeKT) dopmbl 3aHsTHIT* JHYHOCTHbIE
pe3yJIbTAThI
1 2 3 4 5
Tema 9.2 Copaepxxanue yueOHOIro MaTepuasa 4 — 2
IIpeoOpa3oBanue [TpeoOpazoBanre UppaoHaIbHBIX BhIPAXKEHUH. OK 01
BbIPa:KeHHUH ¢ OK 03
KOPHSIMH N-0H OK 05
CTeneHu OK 06
OK 07
Tema 9.3 Coaep:xanue yueOHOro MaTepuaJia 2 — 2
CaoiicTBa crenienu ¢ | [lonstue crenenu ¢ ar00bIM palliOHATBHBIM MOKa3ateneM. CTeneHHble PYHKIMH, UX OK 02
PanMoOHAJBHBIM U CBOICTBa U TpaduKH. OK 03
AeHCTBUTEIbHBIM OK 07
NOKA3aTeJNAMHU
Tema 9.4 Copnepxanue yqyeOHOIro MaTepmuasa 6 — 2
Pemenue PaBHOCWIIBHOCTB HPPALIMOHAIIBHBIX YPABHEHU U HEPABEHCTB. METO/IBI UX pELICHUS. OK 01
HPPALHMOHATBHBIX Pelenue uppalvOHaIbHbIX YPABHEHUN U HEPABEHCTB. OK 02
YPaBHeHM U CamocrosiTeibHas padoTa 00y4aOmMXCs 1 —
HEPaBEHCTB ITpopaboTka KoHCIIeKTa 3aHATuUs. Perenue 3a1a4.
Pa3nen 10. [lokasaTenbHas pyHkius 18 8
Tema 10.1 Conep:xxanue yueOHOro MaTepuaJia 4 — 2
IToxa3aTenbHasn CreneHb ¢ NPOU3BOJIBHBIM JIEHCTBUTENBHBIM NOKa3aTeneM. OnpeneneHue OK 01
byuxkuus, ee MoKa3zaTebHOU (PYHKITHH, €€ CBOMCTBA U rpadK. 3HAKOMCTBO C IPUMEHEHUEM OK 02
CBOIICTBA nokaszarejabHON QyHKIuH. Perenne nokazaTenbHbIX YpaBHEHUH (yHKIIMOHATIBHO- OK 04
rpaduuecKuM METOJIOM.
Tema 10.2 IIpakTH4eckoe 3ansATHE. 8 8 2
Pemenue Pemenne nmokas3aTesnbHBIX YPAaBHEHHI METOJIOM YPAaBHUBAHUS [TOKA3aTeNIed, METOA0OM OK 01
NMOKa3aTeJIbHbIX BBEJICHUSI HOBOM TIEpeMeHHOM, (QYHKIIMOHATLHO-TpaguueckuM MeTo1oM. PemeHue OK 05
YPaBHEHHUIl U ITOKA3aTEJIbHBIX HEPABEHCTB. OK 06

38




O6BbeM yacoB Yposens
Conep:xxanue yuye0HOro marepuasa (0CHOBHOe M podeccHoHAJIbLHO- Beero B Tom uncie, OCBOCHHS™ ¥,
HaumeHnoBanue OpPMEeHTHPOBAaHHOE), JIA00paTOPHbIe PA0OTHI U NPAKTHYECKHU e 3aHATHUS, AKTHBHBIE, dopmupyembie
pa3esioB U TeEM caMoCTOsITeJIbHAsE padoTa 00y4alIUXCcs, NPUKJIATHONA MOXYJIb (IPU HAJTUYHHT), MHTEPAKTHBHBIC | KOMIETEHUMH U
KypcoBasi paboTa (IpoeKT) dopmbl 3aHsTHIT* JHYHOCTHbIE
pe3yJIbTAThI
1 2 3 4 5
HEPaBeHCTB CamocTtosiTeibHasA padoTa 00y4arOmMXCs 1 — OK 07
CocraBieHue 0T4YeTa 0 NPAKTUYECKOMY 3aHSITHIO.
Tema 10.3 Conep:xanue yueOHOro MaTepuaJia 4 — 2
Cucrembl Pemenue cucrteM nokas3aTellbHbIX YPaBHEHUM. OK 02
NOKA3aTeJbHbIX CamocrosiTeibHas padoTa 00y4aOmMXCs 1 — OK 03
YPaBHeHHUil ITpopaboTka KOHCIIeKTa 3aHsATH. Pemenue 3amay. OK 04
Pa3nea 11. Jlorapugmsl. Jorapupmuyeckasi pyHkuus 30 4
Tema 11.1 Coaep:xxanue yueOHOro MaTepuaJia 4 — 2
Jlorapudgm uncaa. Jlorapudm uncna. JlecATHYHBIN 1 HATYPAIBHBIA JOTapr(MBbI, YUCIIO €. OK 02
JecAaTn4HbIi KU OK 03
HATYpPaJbHbIH OK 07
JIorapu(pmbl, YuCI0
e
Tema 11.2 Conep:xxanue yueOHOro MaTepuaJia 6 — 2
CaoiicTBa Cgoiictpa norapudmon. Onepanus JorapuGMupoBaHusL. OK 01
Jorapugmos. OK 03
Onepanus OK 04
Jorapu(pMmupoBaHus
Tema 11.3 Copepxanue yyeOHOIro MaTepuasa 4 — 2
Jlorapudmuueckas | Jlorapudpmuueckas GyHKIUS U ee CBOMCTBA OK 04
pynknus, ee OK 05
CBONCTBA OK 07
Tema 11.4 Copaepxxanue y4yeOHOIro MaTepuasa 8 — 2
Pemenne [Tonsitue norapudmMudeckoro ypaBHeHus1. Onepaiys noTeHmpoBanus. Tpu OK 01
Jorapu(MHUYeCKUX | OCHOBHBIX METOJIa PELICHHS JOrapu(pMUUECKIX YpaBHEHUH: (YHKIIMOHAIBHO- OK 03
YPABHEHHUI U rpaduueckuii, METOJ] MOTEHIIMPOBAHUS, METOJ BBE/IEHHS HOBOM MEPEMEHHOM. OK 04
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O6BbeM yacoB Yposens
Conep:xxanue yuye0HOro marepuasa (0CHOBHOe M podeccHoHAJIbLHO- Beero B Tom uncie, OCBOCHHS™ ¥,
HaumenoBanue OpPMEeHTHPOBAaHHOE), JIA00paTOPHbIe PA0OTHI U NPAKTHYECKHU e 3aHATHUS, AKTHBHBIE, dopmupyembie
pa3esioB U TeEM caMoCTOsITeJIbHAsE padoTa 00y4alIUXCcs, NPUKJIATHONA MOXYJIb (IPU HAJTUYHHT), MHTEPAKTHBHBIC | KOMIETEHUMH U
KypcoBasi paboTa (IpoeKT) dopmbl 3aHsTHIT* JHYHOCTHbIE
pe3yJIbTAThI
1 2 3 4 5
HEPABEHCTB Jlorapugmuueckue HepaBeHCTBA.
Tema 11.5 Coaep:xxanue yueOHOro MaTepuaJia 2 — 2
Cucrembl ANTOpPUTM peLlIeHUs] CUCTEMbI YpaBHEHU M. PaBHOCHMIIBHOCTD JIOTapu(pMUUECKUX OK 02
JorapupMuuecKnx YpaBHEHUM U HEPABEHCTB. OK 03
YpPaBHEeHUi
Tema 11.6 IIpodeccnoHaTbHO-OPHEHTHPOBAHHOE CO/Iep:KaHmue (CoepKaHne MPHKJIIATHOTO 4 4 2
Jlorapu¢gmsl B MOJYJISA) OK 01
npupoje u texuuke | [Ipakruyeckoe 3aHsTHe. OK 02
[Tpumenenune norapudma. Jlorapupmudeckas cnmpais B npupoze. Ee OK 03
MaTeMaTHYECKUE CBOICTRA.
CamocrosiTeibHas padoTa 00yyarOmMXCs 2 —
CocraBieHue 0T4YeTa 0 NPAKTUYECKOMY 3aHSITHIO.
Pa3nes 12. MHo:kecTBa. DJieMeHThI Teopuu rpagos 8 4
Tema 12.1 Copaepxxanue ydyeOHOIro MaTepuasa 2 — 2
MmuoxecTBa [Tonsitue MHOXecTBa. [TlonMHOkecTBO. Onepaniiv ¢ MHOKECTBAMHU. OK 04
OK 05
Tema 12.2 IIpodeccnonanbHO-0PHEHTHPOBAHHOE COEePKaHME (COLep:KaHMe TPHKJIATHOTO 2 2 2
Onepanum ¢ MOYJIsl) OK 02
MHOKeCTBAMH IIpakTH4eckoe 3ansTHE. OK 04
Onepanuu ¢ MHOKECTBaMU. PelieHne npukIaaHbIX 3a1a4. OK 06
CamocTrosiTeibHAas padoTa 00y4arOIMMXCs 1 —
CocTtaBJeHre 0TYeTa 110 MPAKTHIECKOMY 3aHITHIO.
Tema 12.3 IIpakTH4eckoe 3ansTHE. 2 2 2
I'padwbi [Tonsitue rpada. Cesa3uHbI rpad, AepeBo, MUK rpad Ha MITIOCKOCTH. OK 01
CamocTrosiTeibHAas padoTa 00y4arOIMMXCs 1 — OK 04
CocTraBiiIeHHE 0TYETa 110 NPAKTUYECKOMY 3aHATHIO. OK 06
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O6BbeM yacoB Yposens
Conep:xxanue yuye0HOro marepuasa (0CHOBHOe M podeccHoHAJIbLHO- Beero B Tom uncie, OCBOCHHS™ ¥,
HaumeHnoBanue OPHEHTHPOBAHHOE), JIA00paTOPHBIE PAa0OThI U NPAKTHYECKHE 3AHATHS, AKTHBHBIE, dopmupyembie
pa3esioB U TeEM caMoCTOsITeJIbHAsE padoTa 00y4alIUXCcs, NPUKJIATHONA MOXYJIb (IPU HAJTUYHHT), MHTEPAKTHBHBIC | KOMIETEHUMH U
KypcoBasi paboTa (IpoeKT) dopmbl 3aHsTHIT* JHYHOCTHbIE
pe3yJIbTAThI
1 2 3 4 5
Pa3nes 13. Di1ieMeHTbl KOMOMHATOPUKH, CTATUCTHKH M TEOPHHU BEPOATHOCTE 26 8
Tema 13.1 Coaep:xxanue yueOHOro MaTepuaJia 4 — 2
OcHoBHbIe moHsATUsE | [lepecTaHoBKHU, pa3MeleHUs, COUCTAHMUSL. OK 03
KOMOMHATOPUKH OK 07
Tema 13.2 Conep:xanue yueOHOTro MaTepHaJia 4 — 2
CooObITHE, CoBMecTHBIE U HECOBMECTHBIE COOBITHS. TeopeMbl O BEPOSTHOCTA CyMMBI COOBITHH. OK 01
BEPOATHOCTH VYcnoBHas BEpOATHOCTh. 3aBUCUMbIE U HE3aBUCUMBIE COOBITHSL. Teopembl 0 OK 03
coobITHsA. CJI0KeHHe | BEPOSATHOCTH MPOU3BEACHUS COOBITHIA. OK 04
U YMHOKeHHe
BEPOSATHOCTEM
Tema 13.3 IpodeccnoHaIbHO-0PHEHTHPOBAHHOE COAEPKAHME (COMEPKAHUE IPUKJIATHOTO 4 4 2
BepositHoCcTh B MOYJIST) OK 01
npodeccuonanbubix | [IpakTuyeckoe 3ansATHE. OK 04
3a/ayax OTHOCHUTEIBHAS YaCTOTA COOBITHSI, CBOMCTBO €€ YCTOHYMBOCTH. CTaTHCTHUECKOE OK 05
onpezeneHue BepossiTHocTU. O1ieHKa BEpOSITHOCTH COOBITHS.
CamocrosiTeibHAs padoTa 00y4aOIMIMXCH 1 —
CocTraBiieHHe oT4YeTa 110 NPAKTUYECKOMY 3aHATHIO.
Tema 13.4 Conep:xxanue yueOHOro MaTepuaJia 4 — 2
JAuckpernas Bunel cinyuaiiaeix BennuuH. OnpeneneHue TMCKPETHON CIIy4aiiHON BEJIMYMHBI. 3aKOH OK 03
ciaydaiiHast pacrpeeneHust JUCKPETHOM CITydyallHOW BEJIMYKMHBI. Ee 4nCiioBbIe XapaKTEPUCTUKH. OK 06
BeJIMYNHA, 3AKO0H ee OK 07
pacnpejaeaeHus
Tema 13.5 Copepxxanue yqyeOHOIro MaTepuasa 4 — 2
3anauu Bapuanuonnsiii psaa. [Tonuron yactor u rucrorpamma. CTaTUCTHYECKHE OK 01
MaTeMaTH4eCKOoi XapaKTEPUCTHKH psijia HAOII01aeMbIX TaHHBIX. OK 07
CTATHCTHKH

41




O6BbeM yacoB Yposens
Conep:xxanue yuye0HOro marepuasa (0CHOBHOe M podeccHoHAJIbLHO- Beero B Tom uncie, OCBOCHHS™ ¥,
HaumeHnoBanue OPHEHTHPOBAHHOE), JIA00PAaTOPHBIE PA00THI M MPAKTHYECKHUE 3AHATHS, AKTHBHBIE, dopmupyembie
pa3esioB U TeEM caMoCTOsITeJIbHAsE padoTa 00y4alIUXCcs, NPUKJIATHONA MOXYJIb (IPU HAJTUYHHT), MHTEPAKTHBHBIC | KOMIETEHUMH U
KypcoBasi paboTa (IpoeKT) dopmbl 3aHsTHIT* JHYHOCTHbIE
pe3yJIbTAThI
1 2 3 4 5
Tema 13.6 IIpodeccnonanbHO-0PHMEHTHPOBAHHOE COJlep:KaHMe (Coep:KaHue TPHKJIAJTHOTO 4 4 2
CocraBJiieHue MO/1YJIfA) OK 03
Tabauu u nuarpamm | [Ipakrtuyeckoe 3ansATHe. OK 06
HA NPaKTHKe [TepBuunas oOpaboTKa cTaTUCTUYECKUX JaHHBIX. [ paduueckoe ux mpeacTaBieHue. OK 07
HaxoxaeHue cpelHuX XapaKTepUCTHK, HAOJII0JaeMbIX TAHHBIX.
CamocrosiTesibHasi padoTa o0y4yaromuxcst 1 —
CocTraBiieHHEe 0TYeTa 110 IPAKTUYECKOMY 3aHATHUIO.
Pa3nen 14. YpaBHeHHs H HepaBeHCTBA 28 10
Tema 14.1 Coaep:xanue yueOHOIro MaTepuaJia 4 — 2
PaBHOCWJIbHOCTH PaBHOCHIIBHOCTE ypaBHEHUH U HepaBeHCTB. OnpeneneHus. OCHOBHbBIE TEOPEMBI OK 01
YPaBHEHUil U PaBHOCUJIBHBIX MEPEX0/IaXx B YPAaBHEHUSIX U HepaBeHCTBaX. OOIIME METOIBI pelIeHUS OK 03
HepaBeHcTB. O0IMe | ypaBHEHUI: epexo/l OT paBEHCTBA (DYHKIMM K PaBEHCTBY apryMEHTOB IS OK 04
MeTO/bl pelIeHHs MOHOTOHHBIX (DYHKLMI, METO/ pa3oKEHUsI Ha MHOXKUTEIN, METO/1 BBE/ICHUSI HOBOM
HepeMeHHO, (yHKIIMOHAIbHO-TpaUUeCKuil METOT
Tema 14.2 Conep:xxanue yueOHOro MaTepuaJia 4 — 2
I'padpuuecknii meron | OOIMe METOBI pEIIEHUS] HEPABEHCTB: NIEpeX0/1 OT CPaBHEHUs 3HAUCHUN (QYHKIUN K OK 01
peuieHust CPaBHEHMIO 3HAUEHUI apryMEHTOB JJIi MOHOTOHHBIX (DYHKIUN, METO HHTEPBAJIOB, OK 04
YPaBHEHUI, byHkunoHaNbHO-Tpaduueckuit MeTo. I'paduueckuit MeTo1 perieHus: ypaBHEHUH U OK 05
HEPaBeHCTB HEPaBEHCTB OK 06
Tema 14.3 Conep:xanue yueOHOro MaTepuaJia 4 — 2
YpaBHeHus u Omnpenenenne Mmonyida. PackpeitTe Monyiis o onpenenenuro. [Ipocreiimue OK 01
HEPaBeHCTBA C YpaBHEHUS U HEPABEHCTBA C MoAyJieM. [[puMeHenne paBHOCHUITBHBIX MTEPEXO0/IOB B OK 05
MOJyJIeM ONPEACTICHHBIX TUNIAX YPABHEHU U HEPABEHCTB C MOIYJIEM OK 06
Tema 14.4 Conep:xanue yueOHOro MaTepuaJia 6 — 2
YpaBHeHus u 3HaKOMCTBO ¢ napameTpoM. [Ipocreiinne ypaBHEHNs U HEPABEHCTBA C TAPAMETPOM OK 01
HEepaBeHCTBA ¢ OK 02
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O6BbeM yacoB Yposens
Conep:xxanue yuye0HOro marepuasa (0CHOBHOe M podeccHoHAJIbLHO- Beero B Tom uncie, OCBOCHHS™ ¥,
HanmenoBanme OPUEHTHPOBAHHOE), JIA00PATOPHBIE PAGOTHI U MPAKTHYECKHUE 3aAHATHS, AKTHBHBIE, dopmupyembie
pa3esioB U TeEM caMoCTOsITeJIbHAsE padoTa 00y4alIUXCcs, NPUKJIATHONA MOXYJIb (IPU HAJTUYHHT), MHTEPAKTHBHBIC | KOMIETEHUMH U
KypcoBasi paboTa (IpoeKT) dopmbl 3aHsTHIT* JHYHOCTHbIE
pe3yJIbTAThI
1 2 3 4 5
napamMeTrpamMu OK 03
Tema 14.5 IIpodeccnoHaTbHO-OPHEHTHPOBAHHOE CO/Iep:KaHme (CoepKaHne MPHKJIIATHOTO 8 8 2
CocraBJjieHue u MOYJisl) OK 03
pelieHue IIpakTnyeckoe 3ansATHE. OK 04
npogeccHOHAIBLHBIX | Pemenne TeKCTOBBIX 3a71a4 MPo(eCCHOHATBHOTO CONEPIKAHMS OK 05
32124 ¢ MOMOIILIO OK 06
YpPaBHEeHUi
Tema 14.6 IIpakTH4eckoe 3aHATHE. 2 2 2
Pemenue 3agau. OO01re METO/IbI pelieHusl ypaBHEHUN. Y paBHEHUSI U HEPABEHCTBA C MOJIYJIEM H C OK 02
YpaBHenus n napameTpamu OK 03
HEPABEHCTBA OK 04
JK3aMeH 8
Bcero: 240 90

[Ipn mpuMeHEHWH NUCTAHIIMOHHBIX O0pPA30BATENBHBIX TEXHOJOTHH WM AJIEKTPOHHOTO OOYUYEHHs] OCBOCHHE IUCITUTIIHMHBI
OCYILIECTBIISIETCS B AJIEKTPOHHO-MH(OpPMAIIMOHHONW oOpa3oBaTeabHON cpene (oOpasoBaTenbHasi IiatGopMa 3IEKTPOHHOM
noaaepxkku o0yudenus Blackboard Learn (caiiT bb.usurt.ru)) B pamkax cO34aHHOTO Kypca, UYTO IO3BOJISIET PEaM30BHIBATH
ACUHXPOHHOE M CHHXPOHHOE B3aMMOJICHCTBHE YYACTHUKOB 00pa30BaTEIIBHBIX OTHOIICHHM.

* KoHKpeTHBIC aKTUBHBIC M MHTEPAKTUBHBIC (DOPMBI TIPOBEICHUS 3aHATHA OTPAKEHBI B KAJICHIAPHO-TEMATHYCCKOM IIJIaHE

mpernogaBaTclIis.

*#  Jlng XapaKTEpUCTUKM YPOBHS OCBOCHMS Y4eOHOrO MaTepuana HCHOJb3YIOTCS cieayioue o0o3HadeHus:: 1—
O3HAKOMUTEJbHBINA (y3HaBaHHE paHee M3YyYEHHBIX OOBEKTOB, CBOMCTB); 2 — PENpPOAYKTUBHBIN (BBIIOJHEHHE AESITEILHOCTU T10
oOpa3lly, MHCTPYKIMHM WJIHA TOJ PYKOBOACTBOM); 3 — MPOAYKTHUBHBIA (IJIAHUPOBAHUE U CAMOCTOSTEIBHOE BBITIOJHEHUE
JesITeIbHOCTH, PellIeHUE MPOOJIEMHBIX 3a/1a4).
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3. YCJIOBHsI  PEAJIM3ALIMA PABOYEN ITPOI'PAMMBI
OBHIEOBPA3OBATEJBHOU JTUCIHHUIIJINHBI

3.1. TpeOoBaHusT K MHHMMAJIBLHOMY MATEPHAIbLHO-TEXHUYECKOMY
o0ecrneyeHHIo

JucuumuinHa pean3yeTcsl B ydaeOHOM KaOMHETe MaTeMaTHKH.

OcHaieHre yueOHOTro KaOuHeTa:

- cHenuaau3upoBaHHas MeOelb;

- TEXHHYECKHUE CPEJICTBA OOYyUCHMUS;

- o0opynoBaHue, BKIIIOUasi IPUOOPHI: HE UCIIOIB3YIOTCS;

- HarIsAgHbIe TocoOus.

3.2. Y4eOHO-MeTOAUYECKOE oDecTiedeHne TUCHUILTHHBI

OcHoBHas yueOHas IUTeparypa:

1. Maremartnka: anreOpa W Hadajga MaTEMaTHYECKOTO aHali3a, TeOMETPHS.
Anrebpa u Haudanma Marematudyeckoro aHaimsza. 10—I11 kmaccel : 0a3o0BBIA U
yrayOnénneiii ypoBuu : ywyeonwk / III. A. Amumos, FO. M. Konsrun, M. B.
TkauéBa [u ap.]. — 11-e u3x., crep. — Mocksa : I[IpocBemienue, 2023. — 463 c.
— ISBN 978-5-09-107210-5. — Tekct : 25eKTpOHHBIN // JlaHb : 3JIEKTpOHHO-
oubmoteunas cuctremMa. — URL.: https://e.lanbook.com/book/334391

2. Maremaruka: anreOpa M Hadaja MaTeMaTHUYECKOTO aHaJIW3a, T€OMETPHS.
['eometpusi: 10—11-i1 kmaccel: 6a30BbIN U yrayOaEHHBIN ypoBHH : yueOHuk / JI. C.
AranacsH, b. B. , K. C. [u ap.]. — 11-e u3n., crep. — Mocksa : [IpocBemienue,
2023. — 287 c¢. — ISBN 978-5-09-103606-0. — TekcT : snexTpoHHbIN // JlaHb :
ANIEKTPOHHO-O0nOmoTeynas cuctema. — URL: https://e.lanbook.com/book/334397

JlomomHUTENBHAS YueOHas IUTEepaTypa:

1. NanasH, A. A. Maremartuka : yaeOHuk / A. A. Jlanasa. — 3-e u3., ucrp. u
non. — Mocksa : UHOPA-M, 2023. — 544 ¢. — (Cpennee npodecCHOHAIBHOE
obOpaszoBanme). ISBN 978-5-16-012592-3. Tekcr : omekrponHbid. URL:
https://znanium.ru/catalog/product/1891827

2. KeitmanoB, A. M. Maremaruka : ydeOHOoe mocoOue s cro / A. M.

Kerrmanos, E. K. Jleiinaprac, C. I'. MeiciuBenr. — 4-e u3na., crep. — CaHKT-
[TerepOypr : Jlanmb, 2024. — 288 c. — ISBN 978-5-507-49226-8. — TekcT :
MEKTPOHHBIN // Jlawb : »iexkTpoHHO-OMOMMoTeuHass cuctema. — URL:

https://e.lanbook.com/book/383453

Y4eOHo-MeToANYEeCKas IUTEepaTypa JIJIsl CAMOCTOSITENIbHOU paboThl:

1. Metoauyeckoe mnocoOMe MO MNPOBEACHUIO MPAKTUYECKUX 3aHATUU 10
mucuurinHe «Marematukay/ B.B.I'me6oB — KIXKT VpI'VIIC, 2024. Pexum
nocryna: KXXT YpI'VIIC — meroaunueckoe obecnieuenne (V:) — 1 kypc.

2. Meroaudeckoe mocoOue Mo OpraHu3allid CaMOCTOSITETbHOM pabOThI IO
mucuurimHe «Marematuka»y/ B.B.I'me6oB — KIXKT VpI'VIIC, 2024. Pexum
nocryna: KXKT YpI'VIIC — meroanueckoe obecnieuenue (V:) — 1 kypc.

3.3. Undopmanuonnnie pecypcbl cetu UHTepHeT M nmpodeccuoHaIbLHbIE
0a3bl JaHHBIX
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ITepeuens UHTEpHET-PECYPCOB:
1. [TocTpoenwne rpadukoB GpyHkuil ormaita http://www.yotx.ru/
2. EDUCON.BY ®wusuka u Maremaruka Teopus u 3amaun//MatemaThka
https://educon.by/index.php/materials/math.
3. EDUCON.BY ®wusuka u Marematuka Teopus u 3amauu//Dopmyibl,
METOJIbI U ApyTas crpaBouHas waopmarws https://educon.by/index.php/formuly.
[MpodeccronanpHbie 0a3bl TaHHBIX: HE UCIIOJIB3YIOTCS.
[IporpammHOe obecrieueHue:
- omeparmonnas cuctema Windows;
- maket oducHbIX mporpamMm Microsoft Office.
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4. KOHTPO/Ib MW  OLHEHKA PE3VJbTATOB OCBOEHUA
OBHIEOBPA3OBATEJBHOU JTUCIHHUIIJINHBI

Pe3yabTarnl 00y4yeHus
(0CBOEHHBbIE YMEHHS1, YCBOCHHbIE 3HAHWS)

@®opMbI U MeTO/IbI KOHTPOJISA M OLIEeHKH
pe3yJabTaToB 00y4eHHsl

- yMeTh CBOOOJHO ONEPUPOBATH MOHITHUSIMH: TOYKA,
npsiMasi, IJIOCKOCTh, IPOCTPAHCTBO, OTPE30K, JyY,
IJIOCKUI yroJ, ABYIPAHHBIA YroJ, TPEXI'PAaHHBIM yrodi,
NIEPECEKAIOIINECS, MapaJlIeNIbHbIE M CKPEIMBAIOIINECS
npsiMble, MapalieIbHOCTh U HEePHEHIUKYISIPHOCTh
NPSIMBIX W TUJIOCKOCTEHM, Yroal MEXIy NPSAMBIMH, YTOJ
MEXIy HOpsIMOM U IUIOCKOCTBIO, Yroid  MEXIy
IJIOCKOCTSIMU; YMEHHE HCIOJb30BaTh MPU PEHICHUH
3aJa4 M3y4uyeHHble (aKThl M TEOpeMbl IJIAHUMETPUHU;
YMEHHUE OIIEHUBATH pa3Mepbl OOBEKTOB B OKPYXKAIOIIEM
MUPE; YMEHHE OMEePUPOBATH MOHITUSIMH: MHOTOTPAaHHUK,
CEYCHHE MHOTOTPAaHHUKA, MPABWIbHBIM MHOTOTPAHHHK,
npu3Ma, nupamuaa, GUrypa U moBEpXHOCTh BpallleHUs,
WIMHIP, KOHYC, map, chepa, pa3BepTKa MOBEPXHOCTH,
CEUCHHs KOHyca W IWIMHJpA, MapajulelbHbIE OCH WU
OCHOBaHHUIO, CEYEHME I1apa, IJIOCKOCTh, Kacarolasics
chepsbl, MWIMHApPA, KOHYCa; YMEHHE CTPOUTH CEYCHUE
MHOTOIpaHHUKA, U300pakaTh MHOTOTPAaHHUKH, (DUTYPHI U
MOBEPXHOCTU BpAIICHUS, UX CEUYCHHs, B TOM YHCIE C
MOMOIIBIO AJIEKTPOHHBIX CPEJICTB, YMEHHE NPUMEHSITh
CBOICTBAa TeOMETPUYECKHX (UTYP, CaAMOCTOSITEIBHO
dopMynHpoBaTh  ONpeneNeHus: M3ydaeMmblx  (uryp,
BBIIBUTAaTh TUIIOTE3bl O CBOWCTBaX M MPHU3HAKAX
reOMETPUUYECKUX ¢uryp, 000CHOBBIBATh WU
OTpOBEpraTh MX; YMEHHE MPOBOIUTH KiIacCU(DUKAIIIO
buryp 1O pa3NMYHBIM  TPU3HAKAM,  BBHITIOJHATH
HEOOXOIUMBIE JOTIOJHUTEIbHBIE TTOCTPOCHUS;

- yMeTbh CBOOOJHO ONEPUPOBATH MOHITUSIMH: CTEHCHb C
[EeJIbIM TOKa3aTeleM, KOPEeHb HaTypallbHOM CTENEeHH,
CTENEHb C pAalMOHAJIBHBIM TIOKa3aTelieM, CTENEeHb C
JNEUCTBUTEITLHBIM (BEIIECTBEHHBIM) moKa3aTeJieM,
norapudm  YHcIa, CHHYC, KOCHHYC H  TaHTEHC
MIPOU3BOJILHOTO YHCIIA;

- yMETh CBOOOJHO OTIEPUPOBATH MOHITHUSIMU: CTENEHD C
LEeJIbIM TOKa3aTeleM, KOPEHb HATypaJlbHOW CTENeHH,
CTENEHb C pAalMOHAJIBHBIM TIOKa3aTelieM, CTENEeHb C
JNEUCTBUTEITLHBIM (BEIIECTBEHHBIM) moKa3aTeJieM,
norapudm  UHWCIa, CHHYC, KOCHHYC H  TaHTEHC
MIPOU3BOJILHOTO YHCIIA;

- yMeTh CBOOOJHO ONEPHPOBATH MOHATHUSIMH: CpPEIHEE
apudMeTnIecKoe, MearuaHa, HanOoJbIee ¥ HAMMEHBITIEE
3HA4YEHMs, pa3Max, AUCIEPCHUsl, CTAHAAPTHOE OTKIOHEHUE
JUISL OTIMCAHUS YHUCIIOBBIX JAHHBIX; YMEHHE HCCIE0BATh
CTaTUCTUYECKUE JTaHHBIE, B TOM YHCII€ C MPUMEHEHHEM
rpauYecKux METOJOB H  JJICKTPOHHBIX  CPEJCTB;
rpaduuecKku UCClenoBaTh COBMECTHBIC HAONIONCHUS C

Tekyluii KOHTPOJIb:

Onenka BBITIOJTHEHMS 3a/laHui
MUCHbMEHHBIX pa0oT, OLIEHKA BBITTOJTHEHUS
MPAaKTUYECKUX padoT.

[Ipomexxyrounas arrecranus:
OLICHKa OTBETOB Ha BOIPOCHl Ha
JK3aMEHE.
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MIOMOIIBIO  JHAarpaMM  pacCEeUBaHUsl W JIMHEHHOU
perpeccuu;

- YMETh cBOOOHO OTepUpoOBaTh IMOHATHSIMHU:
COYeTaHWe, TMEPECTaHOBKA, YHCIO COYETAHUH, 4YHCIIO
nepecTaHoBOK; OwHOM HbBIOTOHA; yMEHHE NPUMEHSTH
KOMOWHATOpHBIC (DAKTBI M PACCYXKIACHUS IS PEIICHUS
3aaa4;

- YMETh cBOOOHO OTepUpOBaThH MMOHATUSIMU:
MPSIMOYTOJIbHAS cHcTeMa KOOp/MHAT, BEKTOP,
KOOPJAMHATHl TOYKH, KOOpPJMHATHI BEKTOpa, CyMMma
BEKTOPOB, IPOU3BEICHUE BEKTOPA HA YUCIIO, PA3I0KEHUE
BeKTOpa 10 0asuWcy, CKaJsIpHOE TPOU3BECHUE,
BEKTOPHOE TIPOU3BEICHUE, YIroJl MEXIYy BEKTOPAMH;
YMEHHE HCIMOJb30BaTh BEKTOPHBIA U KOOPAWMHATHBIN
METOJ IJisi PEIICHUS T€OMETPUYECKUX 3aJlad M 3ajad
JIPYruX Y4eOHBIX MPEIMETOB; ONEPUPOBATH MOHATHIMMU:
Matpuna 2x2 u 3x3, omnpenenuTelb  MaTPUIIHI,
reOMETPUUYECKUN CMBICIT ONIPEACTUTENS;

- YMETh CBOOOIHO ONepUpOBaThH TOHSATUSIMH:
MOCIICI0OBATEIPHOCTh,  apu(MeTHdecKass porpeccus,
reoMeTpHuuecKas Mporpeccusi, OECKOHEYHO YOBIBaOIIAs

reoMeTpudecKasl  HpOTpeccHs;  yMEHHE  3a]aBaTh
IIOCJICZIOBATEIEHOCTH, B TOM YHCIE C IOMOIIBIO
PEKYpPpPEHTHBIX (hopMy;

- yMeTb CBOOOJIHO ONEPUPOBATH MOHATUSAMU: IUIOIIAIb
¢urypsl, 00bemM (GUrypsl, BeIHUMHA yTIIa, PACCTOSHHE OT
TOYKH JI0 IIJIOCKOCTH, PACCTOSIHUE MEXAY IpsMbIMHU,
paccTosiHHEe MEXIy IUIOCKOCTSIMH, IUIomans chepsl,
IUIOINAAb TIOBEPXHOCTH MUPAMUAbI, IMPHU3MBI, KOHYCA,
HUATUHAPA, o0BeM Ky0a, MPSIMOYTOJIHHOTO
napajuleJienunesa, NUPAaMUIBL, MPU3MbI, LWIMHAPA,
KOHyCa, 11apa; yMEHHE HaXOAUThb OTHOILIEHHE O0O0BEMOB
NoJ00HBIX (HUryp;

- yMEeTb  CBOOOJHO  ONEpUpPOBaTh  MOHATHUAMHU:
JIBUKECHHUE, TapajUIeNIbHbI IEpEeHOC, CUMMETpHUsS Ha
IUIOCKOCTH U B IIPOCTPAHCTBE, MOBOPOT, IPe0Opa3oBaHuE
noao0usi, MoAo0HbIE (UTYpBl; yYMEHHE pacHo3HaBaTh
paBHbIE U MOAOOHBIE (UTYPHI, B TOM YHCIE B MPUPOJE,
UCKYCCTBE,  apXMTEKType; YMEHHE  HCIOJb30BaTh
F€OMETPUYECKHUE OTHOILIEHUS, HAXOIUTh F€OMETPUUECKHE
BEJIMYMHBI (JUIMHA, YTOJI, IUIOIAaAb, 00BEM) IPU PELICHUN
3a/a4 U3 JIPYruX Yy4yeOHBIX NMPEAMETOB M M3 peanbHON
YKU3HU;

- YyMETb  CBOOOJHO  ONEpUPOBaTh  MOHATHIAMU:
JNBUKEHHE, TMapajlUleNIbHbIi IMepeHoc, CUMMETpus Ha
IUIOCKOCTH U B IIPOCTPAHCTBE, TIOBOPOT, MPeoOpazoBaHue
nonodbus, moAoO0HbIe (UIyphl; yMETh pacrno3HaBaTh
paBHbIE U 10J00HBIE (UTYpHl, B TOM YUCIIE B MPHPO/IE,
UCKYCCTBE,  apXUTEKType;  yMeTb  HCIOJb30BaTh
TFEOMETPUUECKHUE OTHOLIEHUS, HAXOUTh FTEOMETPUUECKUE
BEJIMYMHBI (JJIMHA, YTOJl, IUIoHIa/lb, 00beM) MpU pelIeHun
3aa4 M3 JPYIHX Y4eOHBIX NPEIMETOB U U3 peasbHOM
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KHU3HH

- YMETb CBOOOJHO ONEpPUPOBATH IMOHATUAMHU: TpaduK
¢ynkunu, oOpatHas (QyHKIUSA, KOMIO3UIUSA (DYHKIIHIA,
JAUHEeNHass QyHKIUs, KBaJpaTuyHas (QyHKLIMs, CTEIIEHHAs
¢GyHKIMS C LEeNbIM TOKas3aTeleM, TPUTOHOMETPHUYECKHE
GbyHKIIMHA, OOpaTHBIE TPUTOHOMETPUYECKUE (YHKIIHH,
nokaszarejbHas M Jorapudmuyeckas (GyHKIUU; YMETb
CTpOUTh IpaduKu GYHKLIUH, BBIIOIHATH IPe0Opa3oBaHus
rpaduKoB QYHKIH;

- -yMeTh CBOOOJHO ONEPHPOBATH MOHATUAMU: TpaduK
¢ynkunu, oOpatHas (QyHKIUSA, KOMIO3UIUS (DYHKIIHIA,
JAUHeNHas QyHKUUs, KBaJpaTu4Has QyHKLHUs, CTEICHHAs
(GyHKIMS C LEeNbIM TMOKas3aTelaeM, TPUTOHOMETPHUYECKHE
GbyHKIIMHA, OOpaTHBIE TPUTOHOMETPUYECKUE (YHKIIHH,
nokaszarejbHas M JorapupmMuueckas (yHKLIUHU; YMEHHE
CTpOUTh IpaduKu GYHKUUH, BBITOIHATH IPe0Opa3oBaHus
rpadukoB (QYHKIMI; yMEHHE HCIIOJIB30BaTh TpauKu
GbyHKUMH U1 U3y4eHUs POLIECCOB M 3aBUCUMOCTEH Ipu
pelIeHNH 3a/1a4 W3 JPYruX YYeOHBIX MPEIMETOB M W3
peasbHOM JKU3HU; BbIpaXaTb (OpMyIaMu 3aBUCHUMOCTHU
MEXy BEINYHHAMU;

- YMETh pemiath TEKCTOBBIC 33aJaud pa3HBIX THUIOB (B
TOM 4YHCJI€ Ha MPOLEHTHI, J0JIM M YacTH, Ha JBH)KEHUE,
paboTy, CTOMMOCTh TOBAapOB M YCIyT, HAJIOTH, 33a4H U3
o0lacTd  ympaBie€HUS  JUYHBIMM M CEeMEWHBIMU
(¢uHaHCaAMM); COCTaBIATh  BBIPAXKEHUS, ypaBHEHUS,
HEpaBEHCTBA M UX CHUCTEMbl 10 YCJIOBHUIO 3a/ayH,
UCCIIEIOBAaTh IOJYYEHHOE pEIICHWe W  OICHHUBATh
IPaBJON0I00HOCTh PE3YJIbTATOB;

- yYMeTb paclo3HaBaThb T'€OMETpHUYECKHe (GUTyphl Ha
yepTexkax, MOAEISIX U B pealbHOM MHPE;

- yMeTb IPUMEHSTh U3y4eHHbIE CBOMCTBA
reomMeTpuueckux Guryp wu ¢dopmyn Ui pelieHHs
TEOMETPUYECKUX 3aJad W 337ad C NPaKTUIECKUM
COJIepKaHUEM;

- YMETb ONepUpOBaTh MOHATUAMH; KOMIUIEKCHOE YHUCIIO,
COIPSDKEHHBIE KOMIUIEKCHBIE YHCIIa, MOAYJIb U apTyMEHT
KOMIUJIEKCHOTO 4YHcia, (opMa 3amucH KOMIUIEKCHBIX
grcen  (T€OMETpHYECKasi, TPUTOHOMETpPHYECKass M|
anreOpanyeckas); yMeTb NMPOU3BOAUTH apuUpMeTHUYECKHE
NeWCTBUS C KOMIUIEKCHBIMH  YWCIIaMH; TPUBOJIUTH
HPUMEPBI UCIIOIB30BAHUS KOMITJICKCHBIX YHCET;

- YMETb  OIEpPUPOBaTh  IOHATUSAMHU: byHKIMA,
HenpepbIBHAs (QYHKIUSA, NPOU3BOIHAS, MepBooOpa3Hasd,
ONpEIETICHHBII UHTETPAa;

- YMEThb  OIIEPUPOBATH  TOHITHSIMHU: byHKIHS,
HenpepbIBHAs (QYHKIUSA, MPOU3BOJIHAS, NepBooOpa3Hasd,
OTIpeNIeICHHBIA HHTETPAT;, YMETh HaXOIUTh MTPOU3BOIHBIC
DIIEMEHTApHBIX  (DYHKIMHA, HUCHOAB3ysd  CHpPaBOYHBIE
MaTepHualbl; WCCIeNOoBaTh B MPOCTEHIIUX CITydasx
(yHKIIMM Ha MOHOTOHHOCTb, HaXOJUTh HaWOONbBLINE U
HauMEHbIINE 3HaueHus: (QYHKIUN; CTPOUTHh TrpaduKu
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MHOT'OYJIEHOB c HCII0JIb30BAHUEM anmnapara
MaTEMAaTHYECKOTO aHAJIN3a; IPUMEHATH IPOU3BOJHYIO
IIPY PELIEHUM 3alad Ha JBWKECHUE; pEIlaTh MPaKTHKO-
OPUCHTHUPOBAaHHBIE  3aJa4d  HA  HauOoOJbIINE U
HAauMEHBIIINE 3HAYCHMs], HA HAXO0XKJIEHUE ITyTH, CKOPOCTH
U YCKOPEHMS;

- YMEThb OIIEpUpOBaTh MOHATHSMM: TOYKa, IpsAMas,
IJIOCKOCTB, IIPOCTPAHCTBO, JBYTpaHHBIN yroi,
CKpEIMBAIOIIMECS  MpsIMble,  NapalIeIbHOCTh U
NEPIEHIUKYJIPHOCTh MNPSAMBIX M IIJIOCKOCTEH, YroJl
MEXy NPSAMBIMH, YroJ MEXAY HpsIMOHW U IUIOCKOCTBIO,
yroJl MEXIy IUIOCKOCTSIMH, DPACCTOSIHME OTTOYKH IO
IUIOCKOCTH, PAacCTOSHUE MEXAY IpPSIMBIMU, PACCTOSHUE
MEXIY IUIOCKOCTSIMH; YMEHHE HCIOJb30BaTh IIpU
pelmieHnH  3ajad  M3y4deHHble (AKThI W TEOPEMBI
IUIAHUMETPUM; YMEHHUE OLEHHMBAaTh pa3Mepbl OOBEKTOB
OKpY’KaroIllero Mupa;

- YMEThb OIEpUpOBaTh MOHATUSIMHU: TOYKa, MpsAMad,
IJIOCKOCTB, IIPOCTPAHCTBO, JIBYTpaHHbIN yroi,
CKpEIIMBAIOIIKAECA  IpsMBblE,  NApalIeIbHOCTh U
NEPIEeHIUKYIAPHOCTh MPSAMBIX U IJIOCKOCTEH, Yroj
MEXy NPAMBIMH, YrOJ MEXAY HPSIMOH U IUIOCKOCTBIO,
yroJl MEXAY IUIOCKOCTSIMH, PacCTOSIHME OT TOYKH 10
IUIOCKOCTH, PAacCTOSIHUE MEXIY IpPSAMBIMH, PACCTOSHUE
MEXy IIIOCKOCTSIMH;

- YyM€Th  ONEpUPOBATH  MOHATHSAMHU:  TOXAECTBO,
TOKJIECTBEHHOE npeoOpa3oBaHue, YPaBHEHHE,
HEPAaBEHCTBO, CHUCTEMa YypaBHEHUH U HEPABEHCTB,
PaBHOCHUJIBHOCTb YPaBHEHMI, HEPABEHCTB M CHCTEM,
panuoHaNIbHble,  MppalMOHAJbHBIE,  IOKa3aTeNIbHBIE,
CTETEHHbIE, JIOTapU(PMHUUECKUE, TPUTOHOMETPUUYECKHE
YpaBHEHHUS, HEPAaBEHCTBA U CHCTEMbI; YMEHHE pellaTh
YPaBHEHHs, HEPABEHCTBA M CUCTEMBI C IOMOLIBIO
Pa3IUYHBIX IPUEMOB; pelllaTh YpaBHEHUsI, HEPaBEHCTBA

- YyM€Th  ONEepUpOBaTh  MOHATHSAMHU:  TOXAECTBO,
TOKJIECTBEHHOE npeoOpa3oBaHue, yYpaBHEHHUE,
HEPAaBEHCTBO, CHUCTEMAa YpPAaBHEHUH W HEPABEHCTB,
PaBHOCWJIBHOCTh ypaBHEHUH, HEPABEHCTB M CHUCTEM,
palOHaJbHBIE,  HMppAalMOHAIbHBIE,  I[OKA3aTEJbHBIE,
CTEEHHbIE, JIOTapu(PMHUUECKHE, TPUTOHOMETPUUYECKUE
YPaBHEHHs, HEPABEHCTBA M CHUCTEMBI; yYMETh pEIIaTh
YpaBHEHHUs, HEPAaBEHCTBA M CHUCTEMBl C IOMOIUIBIO
pa3IMYHBIX IPUEMOB; pellaTh ypaBHEHUS, HEPABEHCTBA U
CUCTEMBl C TapaMeTpoM; MPUMEHSATh ypaBHEHUS,
HEPABEHCTBA, nux CHUCTEMBI Ui pelieHus
MaTeMaTUYeCKUX 33/a4 U 3aJla4 U3 pa3IMuHbIX oOyacTteit
HayKH U PEaJIbHOM JKU3HH;

- yYMETh OIIEpUpPOBAThH MOHSTHSIMHU: cpenHee
apudmMeTHuecKoe, MeIuaHa, HauOoJbIllee U HaUMEHbIIIee
3HA4YEeHUs, pa3Max, AUCIIEPCHs], CTAHIAPTHOE OTKJIOHEHUE
YHCIOBOr0 Habopa; yMeTh U3BJIEKaTh, HHTEPIPETHPOBATD
nH(pOpMallio, TpPEACTAaBICHHYIO B Taliuiax, Ha
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auarpamMmax, — rpadukax, — OTpaKkaiollyl0  CBOWCTBa
peaNbHBIX MPOLIECCOB W  SIBJICHUMN; MPEACTABIATH
uH(pOpMALIMI0O C TOMOINBIO TallULl M Juarpamm;
UCCIIEN0BATh CTAaTUCTUYECKUE IAHHBIE, B TOM YHUCIE C
NPUMEHEHHEM TIpaUyuecKux METOJOB M 3JIEKTPOHHBIX
CPEICTB;

- yMEThb OIIEpUPOBATH MOHATUSIMH: cpenHee
apudmeTnyeckoe, MeauaHa, HauboJbIlIee U HauMEHbIIee
3HA4YCHM, pa3Max, JUCIEPCUsl, CTAHAAPTHOE OTKIOHEHUE
YHUCJIOBOTO Habopa; yMEHUe W3BJIEKATh,
UHTEPIPETHPOBATh WH(POPMALIMIO, MPEICTABICHHYIO B
Tabluuax, Ha Juarpammax, rpadukax, OTpakarollyro
CBOMCTBA  pEANBHBIX  IIPOLIECCOB U SBIJICHUII;
IOPEJCTaBIATh HMHQOPMAIMIO C IOMOIIBIO Tabuull u
JMarpaMM; MCCJIEI0BAaTh CTATUCTUYECKUE JAHHBIE, B TOM
yucllie C MpUMEHeHHeM TIpaduyecKuXx METOJ0B U
AJIEKTPOHHBIX CPEJICTB;

- YMETh ONEPUPOBATH MOHATHAMU: CIYyYAUHBIN ONBIT U
ClIy4aliHOE COOBITHE, BEPOSITHOCTD CIIY4allHOTO COOBITHS;
YMEHUE BBIYUCIATh BEPOSITHOCTh C HCHOJb30BAHUEM
rpadU4ecKuX METOJOB; IPUMEHITH (POPMYIIBI CIOKCHHS
U YMHOXKEHUSI BEpOSTHOCTEH, KOMOMHATOpPHBIE (aKThl U
(dopMyJibl MpU PEIICHUHU 3a]1a4; OLIEHUBATH BEPOSITHOCTH
peallbHbIX  COOBITHI; 3HAKOMCTBO CO CIy4YailHBIMU
BEJIMYMHAMU; YMEHHE IIPUBOAUTH IIPUMEPHI MPOSIBICHUS
3aKOHa OOJIBIIMX YUCEN B MPHUPOAHBIX U OOIIECTBEHHBIX
ABJICHUSX;

- YMETh ONEPUPOBATH MOHATHAMU: CIYYAUHBIN OIBIT U
ClIy4aifHOe COOBITHE, BEPOSATHOCTD CIY4allHOTO COOBITHS;
YMETb BBIYHCIATH BEPOSATHOCTH C MCIOJIb30BAHHEM
rpau4ecKux METO/I0B; IPUMEHTh (POPMYIIBI CIOKEHHS
U YMHOJKEHUSI BEpOSTHOCTEH, KOMOMHATOpPHBIE (aKThl U
(dbopMyIbl IIpU pELIeHUH 3ajay; OLIEHUBATh BEPOSITHOCTU
pEaIbHBIX COOBITHI; 3HAKOMCTBO CO CIy4YallHbIMU
BEJIMYMHAMU; YMEHHUE MPUBOJIUTH NPUMEPHI MPOSBICHUS
3aKOHA OOJBIIMX YHCET B MPUPOAHBIX U OOIIECTBEHHBIX
SBJICHUSX;

- YMETh ONEPUPOBATH MOHATHSAMHU: CIYYAWHBIN OMBIT U
ciyyaifHoe coObITHE, BEPOSTHOCTh CIIy4aifHOrO COOBITHS;
YMETb BBIYHCIATH BEPOSATHOCTH C MCIOJIB30BAHHEM
rpau4ecKux METO/I0B; IPUMEHSTh (POPMYIIBI CIOKEHUS
U YMHOJKEHUSI BEpOSTHOCTEH, KOMOMHATOpPHBIE (aKThl U
(bopMyIBI TIpU PELIeHUH 3a]a4; OILIEHUBATh BEPOSITHOCTU
peasibHbIX  COOBITHI; 3HAaKOMCTBO CO CIy4YailHbIMU
BEJIMYMHAMU; YMEHUE MPUBOJIUTH NPUMEPHI MPOSABICHUS
3aKOHa OOJIBLIMX YHCEN B MPHUPOJIHBIX U OOIIECTBEHHBIX
ABJICHUSAX

- YMETb OIEPUPOBATh IOHATUAMU: PALMOHAJIBHBIC,
UPpaLMOHAIILHBIE, [IOKa3aTeNIbHbIE, CTEIICHHBIE,
jgorapumuyueckre, TPUTOHOMETPUUECKUE YpaBHEHUS U
HEPaBEHCTBA, UX CUCTEMBI,

- YMETb OIEPUPOBATh IOHATUAMM: PALMOHAJIBHBIC,
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UppalnroHaIbHbIE, noKa3aTeJbHbIE, CTETICHHBIE,
JOTapu(PMHUUECKUE, TPUTOHOMETPUYECKUE YpPaBHEHHS H
HEPaBEHCTBA, MX CHCTEMBI;

- YMETh OIIEPUPOBATH IMOHATHUSAMHU: palMOHAIBHAS
¢dyHKkuums, nokasarenbHas QyHKIMS, cTeNeHHas QyHKINA,
gorapupmuueckas  (QyHKIUS,  TPUTOHOMETPUYECCKHE
¢ynkumu, oOpaTHble (QYHKIHMW; YMEHHUE CTPOUTH
rpaduKki U3Y4CHHBIX (PYHKIIUH, HCIIOIB30BaTh TrpaduKu
Opd M3YYEHUH TMPOIECCOB U  3aBHCUMOCTEH, TIpU
pELICHUH 3a]ad U3 IPYTHX YYeOHBIX MPEIMETOB H 33]1a4
U3  pealbHOM  JKW3HHM;,  BBIpaXarb  (opMyrIaMu
3aBHCUMOCTH MEX]y BEJTUUYNHAMH,

- YMETh OIIEPUPOBaTH IMOHATUSMH: pPalMOHATbHAS
GbyHKIMS, TOKa3aTeabHas QyHKIUs, CTeTIeHHAs] QyHKIINS,
gorapupmuueckas  (QyHKIUS,  TPUTOHOMETPUYECKHE
byHKIMKM, oOpaTHbIE (QYHKIMH; YMEHHE CTPOHTh
rpaduKy M3y4eHHBIX (YHKIUH, HCIOIB30BaTh rpaduku
OpU  HM3YYCHUU TMPOIECCOB W  3aBHCUMOCTEH, TIpU
pelIeHnn 3a1a9 U3 APYruxX y4eOHBIX MPEeIMETOB U 3a/1a4
U3  pealbHOM  JKW3HHM,  BbIpaXxartb  (GopMyIaMu
3aBHCUMOCTH MEX/y BEJTUUYNHAMH;

- YMETh OIEPUPOBATH MOHATHUSAMHU: MPIMOYTOJIbHAS
cUcTeMa KOOpPJMHAT, KOOPAWUHATHI TOYKH, BEKTOD,
KOOPJAWHATHl BEKTOpa, CKAISIPHOE IPOU3BEICHHE, YTOJI
MEXJy BEKTOpaMH, CyMMa BEKTOPOB, IPOU3BEICHUE
BEKTOpa Ha YHCJIO; HAXOOUTh C TMOMOIIBIO H3yYEHHBIX
(bopMyIT KOOpIWHATHI CEPEIUHBI OTpPE3Ka, PACCTOSHHE
MEXIy ABYMS TOUKAMU;

- YMETh OIEPUPOBATH MMOHATUSAMHU: HTPIMOYTOJIbHAS
chUcTeMa KOOpPJMHAT, KOOPAWUHATHI TOYKH, BEKTOD,
KOOPJIMHATBl BEKTOpa, CKAISPHOE IPOU3BEICHHE, YToJl
MEXIy BEKTOpaMH, CyMMa BEKTOPOB, IIPOW3BEICHHE
BEKTOpa Ha 4YMCJIO; HAXOJUTh C MOMOIIBI0 H3YyYEHHBIX
bopMyT KOOpOMHATHI CEpPEeNUHBI OTpe3Ka, PacCTOSTHHE
MEXY ABYMS TOUKaMHU

- YMETb OIEpPUPOBATh MOHATUSAMHU: HPSAMOYTOJIbHAs
cucreMa KOOpPJMHAT, KOOPAUHATHI TOYKH, BEKTOD,
KOOPJAWHATHl BEKTOpa, CKAISIPHOE IPOU3BENCHHE, YTOJI
MEXJy BEKTOpaMH, CyMMa BEKTOpPOB, IPOU3BEJCHUE
BEKTOpa Ha YHCJIO; HAXOTUTh C TOMOIIBIO H3yYEHHBIX
bopMyT KOOpIMHATBI CEpeluHBbl OTpe3Ka, PacCTOSHHE
MEXy ABYMS TOUKAMU;

- YMETh ONEpUpOBaTh MOHATHUSAMH:  OIpEIeIICHHE,
aKCMOMa, TeopeMa, CIeACTBUE, CBOWCTBO, MPU3HAK,
JI0Ka3aTeIbCTBO, PABHOCHIIbHBIE (POPMYIIUPOBKH; YMEHHE
¢dopmynupoBath  O00paTHO€ ¥ MPOTHBOIOJIOKHOE
YTBEP)KJEHHE, NMPUBOANUTH TPUMEPHI W KOHTPIPUMEPHI,
UCTOJIb30BaTh ~ METOJl MaTeMaTH4YecKOW  HMHIYKIIHU;
NIPOBOJUTH JIOKA3aTeIbHBIC PACCYKICHHUS NPHU PEUICHUN
3ajad, OLIEHUBATh JIOTHYECKYIO MPaBUIBHOCTD
pacCyXJIeHNN;

- YMETh ONEpUPOBaTh TMOHSATHSAMH: HENPEPHIBHOCThH
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¢yHkuuu, acuMnToThl rpaduka (QyHKUUH, TepBas |
BTOpas MPOMW3BOAHAS (PYHKIMH, TEOMETPUYCCKHH U
(Gu3MYeCKU  CMBICIT  MPOM3BOJHOKN, IepBoOOpa3Hasi,
OTIpe/ICNICHHBI MHTErpal; yMEHHUE HAXOIUTh ACHMIITOTHI
rpadpuka (QYHKIUW; YMEHHE BBIYHCIATH IPOU3BOIHBIC
CyMMBI, TPOW3BEICHUS, YACTHOTO ¥  KOMIIO3UIIUU
(GYHKIMI, HAXOIUTh YPaBHECHUE KacaTelbHOM K rpaduky
(GYHKIIMM; yMEHHE HCIIOJIb30BAaTh IPOU3BOJHYIO IS
uccieIoBaHusl (PYHKIMH, I HAXOXKJICHUSA HAMITydIIero
pelleHusT B TPUKIATHBIX, B TOM YHCIE COIHMAILHO-
SKOHOMHMYECKHX W  (Qu3MYecKMX  3ajadax, Ui
OTpeseNieHUusT CKOPOCTH W yCKOPCHHS; HAaXOJUTh
wiomam W o0beMbl (UTYp C IOMOIILI0 HHTErpaja;
MPUBOJUTH MPUMEPHI MATEMATUYECKOTO MOJCITHUPOBAHUS
¢ TIOMOIIbO U depeHITnaIbHBIX YPaBHEHU;

- -yMETh OIEPHUPOBATh TMOHATHSIMH: HATypaIbHOE
YHCIIO, IIETI0€ YUCIIO, OCTATOK 110 MOJIYIIIO, PAIMOHATEHOE
YHUCIIO0, HPPalMOHATILHOE YHUCJIO, MHOYKECTBA
HATYPaJIBbHBIX, IENbIX, PAIIMOHAIBHBIX, JCHCTBUTEIHHBIX
YHCEeN, yMEHHE WCIOJIb30BaTh MPHU3HAKU JCITUMOCTH,
HAaMMCHBINMKI OOIIMI NeluTeIh W HaWMEHbIIEe oOIIee
KpaTHOe, alropuT™M EBKiIuga @pW peIICHUH 3aj]ad;
3HAKOMCTBO C Pa3JIMYHBIMU IO3UIIMOHHBIMU CHUCTEMaMU
CUHCJICHHUS;

- YMEThb  ONEPUPOBATh  IMOHITHUAMHU:  MHOXKECTBO,
MOJIMHOXKECTBO, OIEpallMi HajJ MHOXXECTBAMH;, YMCHHE
HCIIOJIb30BaTh TEOPETHUKO-MHOKECTBCHHBIN ammapar s
OINKMCAHHUS PEAIbHBIX MIPOIECCOB U SBJICHUHN IPU PEIICHUN
3a/1a4, B TOM YUCJIC U3 IPYTHX YUYCOHBIX MPEAMETOB;

- YMeTh ONEPHUPOBATH TOHATHUSMHU: MHOTOTPAHHUK,
CeUeHre MHOTOTpaHHUKa, Ky0, mapajuienenunes, npu3ma,
nupamMuia, GUrypa U MOBEPXHOCTh BpAIICHUS, IFIIAHD,
KOHyc, 1map, cdepa, ceueHuss GUTYpbl BpalleHus,
TUIOCKOCTh, Kacaromiascs chepsl, IIMHIPA, KOHYCA,
IUIOMIA/Ib TOBEPXHOCTH MUPAMUBI, MPU3MBI, KOHYCA,
HUAJTUHAPA, IUIOINA b cdepsl, 00BeM KyOa,
MPSIMOYTOJIBHOTO napajuiesienumne/a, MTUPAMH/IBI,
NpU3MBI, HUJIMHIPA, KOHYCa, I1apa; yMEHUEe U300pakaTh
MHOTOTPAaHHUKU W TIOBEPXHOCTH BPAIICHUS, X CCUCHUS
OT pyKH, C TOMOIIBIO YEPTEKHBIX HHCTPYMEHTOB U
DIIEKTPOHHBIX CPE/ICTB; YMCHHE pacrno3HaBaTh
CUMMETpPUI0O B TPOCTPAHCTBE; YMEHHE pacro3HaBaTh
MIPaBHJIbHBIC MHOTOTPAaHHUKH;

- yMeTh OIEPHUPOBATH TOHATHUSMHU: MHOTOTPAaHHUK,
CeUeHHe MHOTOTpaHHUKa, Ky0, mapajuienenune/, mpu3ma,
nupaMujia, GUrypa U MOBEPXHOCTh BPAIICHUS, IMIIHHID,
KoHyc, Imap, cdepa, ceueHuss GUTYpBl BpalleHUs,
TUIOCKOCTh, Kacaromiascs chepsl, IIMHIPA, KOHYCA,
IUIONIA/Ib TOBEPXHOCTH MUPAMUIBI, MPU3MBI, KOHYCA,
UATUHAPA, TJI0TATH chepsi, o0beM KyOa,
MPSIMOYTOJIBHOTO napajieNnenumnena, MUPAMHU/IBI,
PU3MBI, IIWJINHJIPA, KOHyCa, IIapa; YMEHHE H300pakaTh
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MHOTOTPAaHHUKH U MOBEPXHOCTU BpAIEHUS, UX CEUCHUS
OT DPYKH, C IOMOIIBIO YEPTEKHBIX HHCTPYMEHTOB H
JJIEKTPOHHBIX CPEICTB; YMETh Paclio3HaBaTh CUMMETPUIO
B IIPOCTPAHCTBE; YMETb paclo3HaBaTh IPaBHIbHBIC
MHOI'OI'PaHHMKH;

- YMETb ONEpUpPOBaTh IOHATHAMM: JBI)KEHUE B
POCTPaHCTBE, MMOJ00HBIE (UIYpHl B MPOCTPAHCTBE;
UCIOJIb30BaTh OTHOIIEHHUE IUIOLIAAEH IMOBEpXHOCTEH HU
00BbeMOB MOAOOHBIX (PUTYp TP PELICHUH 33/1a4;

- YMETh ONEpUpPOBAaTh TMOHATHUSAMH: JBI)KEHHE B
pOCTpaHCTBE MOJMO0HBIE (UTYpPBI B HPOCTPAHCTBE;
UCIIOJIb30BaTh OTHOILEHHE IUIOMIAAEH IMOBEpXHOCTEH U
00BbeMOB MOAOOHBIX (PUTYp TPHU PELICHUH 33/1a4;

- YMETbh ONEepUPOBATh MOHATUSAMU: rpad, CBA3HBIN Tpad,
JIepeBo, IMKJ, Tpad Ha IJIOCKOCTH; YMEHHUE 3a/laBaTh U
OIHCHIBATH rpadsl pa3IMYHBIMU criocobamu;
UCIIOJIb30BaTh rpadbl pH pelICHUH 3ajiay;

- YMETb HaxoJIuUTb IPOMU3BOJHBIC  3IJIEMEHTAPHBIX
GyHKUMH,  UCHONB3ys  CIPAaBOYHbIE  MaTepHaJIbl;
UCCIIEIOBaTh B MPOCTEHIIMX ciydasX (QYHKIUKA Ha
MOHOTOHHOCTb, HaXxOJUTb HauOOJIbLIME M HAaUMEHBIINE
3HaYeHHUs (YHKIWH; CTPOUTH I'pad)MKd MHOTOUJIICHOB C
UCIOJIb30BAaHUEM allapara MaTeMaTUYeCKOro aHalln3a;
OPUMEHATh MPOU3BOAHYIO TMPH PEIICHHH 337ad  Ha
JIBIDKEHUE; PElIaTh MPAKTUKO-OPUEHTUPOBAHHbIE 33/1a4H
Ha HauOoibpIIMe ¥ HAaWMEHbIIWE 3HAYCHHS, Ha
HaXO0XKJICHHUE MMYTH, CKOPOCTU U YCKOPEHUS;

- YMETb  HaxOJUTb  BEPOATHOCTH  COOBITHMH ¢
UCIIO0JIb30BaHUEM IpapUUECKUX METOJIOB; IPUMEHSATH IS
pemeHust 3amad  GOPMYINBI CIOXKEHUS M yYMHOXKEHUS
BEPOSATHOCTEH, (POPMYITy MOIHOM BEpOSITHOCTH, (HOPMYITY
bepnymin, komOuHaTOopHBlE (akTel U (HOPMYIBI;
OLIEHUBATh BEPOSITHOCTU pEaJbHBIX COOBITHI; yMEHHE
ONEpPHpOBATh  TOHATHAMHU:  CIy4ailHas  BEJHMYWHA,
pacrpeneneHue BEPOSITHOCTEH, MaTeMaTH4ecKoe
OKUJIaHWE, JUCHEepCUs W CTaHIApPTHOE OTKIOHEHHE
CllyualiHOW BeJIMUYUHBI, (YHKIMU paclpenieieHus u
IUIOTHOCTH  PaBHOMEPHOTO, MI0Ka3aTeTbHOTO "
HOPMAaJIbHOTO pacHpeiesieHuid; yMeHHe HCIOJIb30BaTh
CBOMCTBA W3YYEHHBIX pPACHpPEICICHUN U1 PEIICHUS
3aJa4; 3HAKOMCTBO C MOHATHUAMU: 3aKOH OOJIBIINX YHCE,
METOIBI BHIOOPOYHBIX MCCIIEIOBAHUN; YMEHUE TPHUBOIUTH
OpUMEpbl  TPOSIBIIEHUS 3aKOHAa OONBIIMX YHCEeNl B
MIPUPOJIHBIX U OOIIECTBEHHBIX SIBICHUSX;

- YMETh MOJICIIMPOBATH PEANbHBIC CUTYAIlMH Ha SI3BIKE
MaTeMaTHKH; COCTaBJSATh  BBIPAKEHUS, YpPaBHEHMS,
HEpaBEHCTBA M WX CHCTEMBI 110 YCJIOBUIO 3a/IauH,
UCCIIEIOBaTh MOCTPOCHHBIE MOJIENHM C HCIOJIb30BaHUEM
ammapara anreOpbl, HMHTEPIPETUPOBATh MOTYYCHHBIN
pe3yibTar; CTPOMTh  MaTeMaTH4YeCKHEe MOJEIH ¢
MIOMOIIBIO0 TEOMETPUIECKUX TIOHSATHI U BEITMYNH, PEIIaTh
CBSI3aHHBIE C HMMH NPAKTUYECKHE 3aJaud; COCTaBISThH
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BEPOATHOCTHYIO MOJIETb " UHTEPIIPETUPOBATD
NOJIy4eHHBIM pe3yabTaT; pellaTh HpPUKIAJHbBIE 3aladyu
CpeACTBAMH MaTeMaTHUYECKOro aHajlu3a, B TOM YHUCIIE
COLMAIbHO-IKOHOMHYECKOTO U (PH3UUECKOTO XapaKTepa;

- YMEThb HCHOJB30BaTh CBOWCTBA M rpaduku (yHKIHUN
JUId pELIeHHs ypaBHEHMH, HEpPaBEHCTB M 3ajad ¢
napamMeTpamu; H300paxarb Ha KOOPJUHATHON MIOCKOCTH
MHOXECTBA pEIIEHUIl ypaBHEHMH, HEPABEHCTB M MX
CUCTEM

- YMETb UCIOJIb30BaTh MPU PEUICHUM 3a]1a4 U3YUECHHbIE
dakThl M TeopeMbl IUIAHUMETPHUU; yMEHHE OIICHHUBATh
pasmepbl 00BEKTOB OKPY’KAIOLIEr0 MUpPa

- YMETb HUCHOJb30BaTh TIpapuku  QyHKOMH s
M3YYEHHs IPOLECCOB M 3aBUCUMOCTEH IpU pEIIECHUU
3ajjady U3 JIPYTUX Y4eOHBIX NPEAMETOB M M3 pealbHOU
KHU3HHU;, BBIpaXaTb (OpMyIaMHd 3aBUCUMOCTH MEXKIY
BEJINYMHAMU;

- YMETb  HCHOJb30BaTh TIOTOBBIE  KOMIIBIOTEpHBIE
IpOTrpaMMBbI ITPU PELLICHUHU 3ajiau.

- YMETb  BBIUUCIATH T'€OMETPUYECKHE  BEIMYMHBI
(mmuHa, yroJ, miomajab, 00beM, IJIOIIAlb TOBEPXHOCTH),
UCIMOJIb3Ys U3yYeHHbIE (POPMYJIIBI U METO/IBI,

- YMETh  BBIYMUCIATH T'€OMETPUYECKUE  BEIUYMHBI
(nmuHa, yroj, Iiomaab, 00beM, MIOIa s TOBEPXHOCTH),
UCTIONB3Ys N3yYeHHBIE (DOPMYIIBI U METO/BI,

- YMETh BBIOMpATh NOIXOMANINNA U3Y9eHHBIA METO ISt
pelIeHus 3a/1a4M, Paclo3HaBaTh MaTeMaTHYeCKue (PaKkThI
U MaTeMaTHYecKMe MOJeIM B  TPUPOAHBIX U
OOLIECTBEHHBIX SBJIEHUSAX, B HCKYCCTBE;

- -yMeTh BbIOMpaATh MOAXOJAUINI H3YUYEHHBIM METOx
JUIsL pEUIeHMs] 3aJadd, paclo3HaBaThb MaTEMaTHYECKHE
GakThl M MaTeMaTU4YeCKUE MOJENU B TNPUPOJHBIX U
OOIIIECTBEHHBIX  SIBIIEHUSX, B MCKYCCTBE; YMEHHE
OPUBOJIUTH  NPUMEPHl  MAaTEMAaTUYECKUX  OTKPBITUH
POCCHUICKON U MUPOBON MaTEMaTUYECKON HAYKHU.

- YMETb CBOOOJHO ONEpUpPOBaTh MOHATUSAMHU: YETHOCTh
(GyHKLIMU, MEPUOJUYHOCTh (YHKIMH, OTPAaHUYEHHOCTH
(GyHKIIMM,  MOHOTOHHOCTb  (DYHKUHH,  3KCTPEMYM
¢yHkuuu, HauOonbpllee W HauMEHblIEe 3HAYEHUS
GYHKIIMM  Ha  TNPOMEXYTKE; YMEHHE  IPOBOIUTH
uccienoBaHue QyHKINH;

- YMETb  MpPHUBOJIUTH TPUMEPBl  MATEMaTHYECKHUX
OTKPBITUM POCCHUHCKOW W MHPOBOM MaTeMaTUYECKON
HayKH.

- YMETbh HCIOJIb30BaTh CBOICTBa U rpaduku GyHKIUI
JUIsL pEelIeHMs] YpaBHEHWM, HEpaBeHCTB M 3a7ad ¢
napaMmeTpamu; u300paxaTh Ha KOOPJIUHATHON IJIOCKOCTH
MHOKECTBA PpEUICHUI YypaBHEHMH, HEPAaBEHCTB U HX
CHUCTEM;

- yMeTb BBIOMpPATh MOIXOISIIMA METOJ JUIsl PEeleHUs
3aJauMd; [OHMMaHUWE 3HAYMMOCTM MaTeMaTHKd B
U3y4EHUH TNPUPOJHBIX M OOIIECTBEHHBIX INPOLECCOB U
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ABJICHUM; YMEHHE paclO3HaBaTh IPOSIBICHUE 3aKOHOB
MaTEMAaTUKU B MCKYCCTBE, YMEHUE NPUBOIUTH NPUMEPHI
MaTeMaTUYECKUX OTKPBITUHA POCCUMCKOH U MHUPOBOM
MaTeMaTU4eCKOU HAYKH;

- YMEThb ONEpUPOBATh MOHATHAMH: YETHOCTh (PYHKIIUH,
HNEPUOJIMYHOCTh (PYHKLUH, OTPAaHUYEHHOCTh (DYyHKIMH,
MOHOTOHHOCTh ~ (YHKLIHH,  IKCTpeMyM  (DYHKIHH,
HauOoJplllee M HauMEHblee 3HaueHUs (QYHKUMHM Ha
POMEXYTKE; YMETh IMPOBOJUTH UCCIEI0BaHUE (QYHKIUU
U CHCTEMBI C TapaMeTPOM;

- YMETb IPUMEHATH YPAaBHEHUS, HEPABEHCTBA, HX
CHUCTEMBI JUJIsl PEUICHMs] MaTeMaTHYECKHX 3ajad U 3a7ad
U3 PA3UYHBIX 00JIACTeN HAYKU M peabHON KU3HU;

- 3HaTh  NPUEMBbl  pEIICHUS  PALUOHAIBHBIX U
UPPALMOHAIIBHBIX, IIOKa3aTeNbHbIX, CTCIICHHBIX,
TPUTOHOMETPUUECKUX YPaBHEHUH M HEPABEHCTB, MX
CUCTEM; HCIOJb30BAHUE TOTOBBIX KOMIIBIOTEPHBIX
IporpaMM, B TOM YHUCIE JJs [OMCKA MYTH PELIEHUS U
WUTIOCTPALVK PEIICHUS] yPaBHEHUI U HEPABEHCTB;

- 3HaTh IOHATHUAMM O INIOCKMX U IIPOCTPAHCTBEHHBIX
reoMeTpuuecKux (purypax, ux OCHOBHBIX CBOMCTBax;

- 3HaTb 00 OCHOBHBIX IOHSATHAX MaTeMaTHYECKOTro
aHaJM3a M UX CBOMCTBaxX, BJIAJICHHUE YMEHUEM
XapaKTepu30BaTh IOBEJIEHUE (PYHKIUI, HCIIOJIb30BAHUE
IIOJIyYEHHBIX 3HAHUM JJI OIIMCAHMS U aHAJIN3a PEaIbHBIX
3aBUCHUMOCTCIH;

- 3HaTh O MpoIeccax MU SBJICHUSIX, UMEIOUINX BEpO-
ATHOCTHBIN XapaKTep, CTAaTUCTUYECKUX 3aKOHOMEPHOCTAX
B pEaJlbHOM MHpE, OCHOBHBIX MOHATHUSAX 3JIEMEHTAapHON
TEOpUU BEPOSITHOCTEN; YMEHMH HAXOAWTh M OLIEHUBATH
BEPOATHOCTH HACTYIUIEHMSI COOBITMH B TPOCTEHIINX
IIPAKTUYECKUX CUTYalUsIX U OCHOBHBIE XapaKTEPUCTHKHU
CIIyYaHBIX BEJIUYHH;

- 3HaTh O MaTeMAaTHKe KaK YaCTH MUPOBOM KYyJIbTYphl U
MEeCTe€ MaTeMaTUKH B COBPEMEHHOW IMBHJIM3ALINU,
croco0ax OMHMCaHUS SBJIEHUI peaJbHOrO MHpa Ha
MaTEeMaTUYECKOM SI3bIKE;

- 3HaThb METOJbl JOKa3aTeIbCTB U  AJITOPUTMOB
pelleHus, yMeTb  HUX  HPUMEHATb,  IPOBOJUTH
JTIOKa3aTeNbHbIE PACCYKICHUS B XO/1€ PEILIeHUs 3ajay;

- 3HaTh MaTeMaTUYeCKUE IOHATUS Kak BaxKHelIue
MaTeMaTUYeCKUe MOJEH, MO3BOJISIOLIME OMHCHIBATh U
U3y4aThb pa3Hble IPOLIECCHl M SBJICHMS; IOHUMaHUE
BO3MOXKHOCTH aKCHOMATHUYECKOTO MTOCTPOCHUS
MaTEMAaTUYECKUX TEOPUH.
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