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Pabouas nporpamMma yuyeOHOW IUCHUILIMHBI «MartemaTnka» pa3paboTaHa B
COOTBETCTBHM ¢ DepepanbHbIM rOCYJapCTBEHHBIM 00pa30BATEIbHBIM CTaHIAPTOM
cpeaHero mpodeccuoHaabHOTO oOOpaszoBaHus 1o crnenuaibHocTu  21.02.19
3emiieycTporcTBO, yTBepxkaeHHoro Ilpukazom MunuctepcrBa 00pa3oBaHus U
Hayku Poccum ot 18.05.2022r. Neo 339, ®enepasbHbIM TOCYAapCTBEHHBIM
oOpa3oBaTeIbHBIM CTAHJIAPTOM CPEIHEro 00IIero oOpa3oBaHUs, YTBEPKIACHHOTO
[Ipukazom MunuctepcTBoM oOpazoBanust U Hayku Poccum ot 17.05.2012 r. Ne
413 (pen. Ilpukazom MunucrepcTBa oopazoBanus U Hayku Poccun ot 12.08.2022

r. Ne 732), OpUMEPHON MporpaMmoit 001eo0pa3oBaTeIbHON  yueOHOU
JVCLUUTIITNHBI Maremaruxka, TUTSL npodeccruoHaIbHBIX
o0Opa3oBaTeIbHBIX OpraHu3anuu, PEKOMEHI0BaHHOM denepaibHBIM
roCyJapCTBEHHBIM OIOI>)KETHBIM o0Opa3oBaTeIbHbIM YUpEKICHUEM

JOTIOJIHUTENIBHOTO  TTPO(hecCHOHANBPHOTO OOpa3oBaHus «VHCTUTYT pa3BUTHA
npodeccuoHanbHoro oo6pazoBanus» oT 30.11.2022 1. mporokon Ne 14 wu
PexomenmanusMu 1Mo opraHu3aliy MOTYYeHHsI CPEeTHETO O0IMIero oOpa3oBaHUs B
npeJeax OCBOCHHUsI 00pa30BaTeIbHBIX MPOrPaMM CpPeaHEro MpodheCCHOHATBLHOTO
oOpazoBaHus Ha  ©0a3e  OCHOBHOro  oOmero  obOpa3oBaHusi  (IMCBMO
Jlemapramenra roCyapCTBEHHOM MOJINTUKU B chepe CpEIHETO
npodeccuoHaibHOr0  oOpa3oBaHus M TIpodecCHOHATBHOTO  OOyYeHHS
Munucrepcrsa npocsemenus Poccun ot 01.03.2023 r. Ne 05-592).

CocraBuTenb: mpenogaBaTesib Kadeapsl o0meo0pa3oBaTeIbHBIX JTUCIMILIAH
[TaGonkosa H.C.
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1. MACIOPT IPOT'PAMMBI YYEBHOM JUCIHUILJIAHBI
MATEMATHKA

1.1. Ob61acTh NPpUMeEHEHUsI TPOrPAMMBbI

[Iporpamma  y4eOHOM  JUCUMIUIMHBI ~ SIBISIETCS  YacCThlO  MPOTPAMMBI
MIOATOTOBKHU CIELMAIUCTOB cpefaHero 3BeHa B coorBercTBuu ¢ PI'OC CIIO mo
crienmanbHocTH 21.02.19 3emneycTpoiicTBO.

1.2. MecTo AMCUMIUIMHBI B CTPYKTYpe IPOrpaMMbl MOJATOTOBKH CIELHUATUCTOB
CPEIHETO 3BEHA

OOb1eoOpazoBaTenbHas JTUCLUIINHA «Marematuka ABJISIETCS
00s13aTeIbHON YacThl0 00LIE00PA30BATEIBHOIO 1IMKJIAa OCHOBHOM 00pa30BaTENIbHOMN
nporpaMmMbel B cootBerctBUM ¢ PI'OC  mnmo cnemmansHoctn  21.02.19
3eMJIeyCTPOMCTBO.

1.3. Hean u 3agaum AUCHMILUIMHBI — TPpeOOBaHMS K pe3yibTaTaM OCBOEHUS
AUCUMILTHHBI .
1.3.1. Hean v 3a7a4u TUCHUILTHHBI

Hean: Conepxanue MporpamMmbl  00IIE00pa30BaTEILHON  AUCIUTIIUHBI

«MareMaTuka» HalpaBiIeHO Ha JOCTHXKEHUE pe3yJbTaTOB €€ HU3Y4YCHHS B
coorBeTcTBUM ¢ TpeboBanusiMu DPI'OC COO c yueroM mnpodhecCHOHATBHOM
HanpasieHHoct @I'OC CIIO.

3agaun:
- (opMupoBaTh MpEACTABICHUS O COLMAIBHBIX, KYJIbTYPHBIX |

HUCTOPUYECKHUX (PAKTOPAaX CTAHOBJICHHS MaTEMATHKU;

- ¢opMHpOBaTh  OCHOBBI  JIOTHYECKOTO,  QJITOPUTMHUYECKOTO  H
MaTeMaTHYECKOTO MBIIIICHHS;

- (opMupoBaTh yMEHHE MPUMEHSATH IMOJYYCHHBIC 3HAHHS TPU PEIICHHH
pa3IMYHBIX 337124, B TOM YHUCIIe TPO(ECCUOHATBHBIX;

- ¢opMupoBaTh  TpEACTABICHWE O  MaTeMaThKe KakK  dYacTH
OO0IIIeUETIOBEYCCKON KYJIBTYPhI, YHUBEPCAIBHOM SI3bIKE HAYKH, IO3BOJISIONICM
OIMCHIBATh M H3y4aTh peajbHbIC MPOIIECCHI U SIBJICHUS B IIOBCSTHCBHOM KU3HU U B
nmpoecCHOoHaTBHOMN IS TEIIBHOCTH.



1.3.2. llnanupyembie pe3yabTAThI 0CBOeHHMS 0011e00pa30BaTeJIbHON JMCUMILVINHBI B cooTBeTcTBUM ¢ PI'OC CIIO

u Ha ocHOBe PI'OC COO

Koa 1 HauMeHOBaHUE
(popmupyembIx
KOMIIEeTeHI M ii

HJ'laHl/lpyeMble pPe3yJbTaThbl 0OCBOCHUA TUCIHHUIIJIMHBI

Oo0mue

I[chmmnnapnble

OK 01. Bsi6upats crioco0bl
perieHus 3a1a4
npodeccuoHaNbHOM
JEeATENbHOCTH
MPUMEHUTEIBHO K
Pa3IMYHBIM KOHTEKCTAM;

JIP 24 TOTOBHOCTH K TPY/y, OCO3HAHHE IICHHOCTHU
MacTepCTBa, TPYI0JII00HE;

JIP 25 roTOBHOCTE K aKTUBHOM JIEITSILHOCTHU
TEXHOJOTHYECKOW U COMAIBHOW HAIIPaBJIECHHOCTH,
CroCOOHOCTh UHUIIMUPOBATH, TUTAHUPOBATH U
CaMOCTOSITEIHHO BBITIOJHITH TaKYyIO €SI TEIILHOCTD;

JIP 26 unTepec K pa3nuuHbIM chepam npodeccruoHanbHON
JIEeITEILHOCTH.

MP 01 camocTosiTenbHO HOPMYIUPOBATH U
aKTyaJIM3UpOBaATh MPOOIEMY, pacCMaTPUBATh €€
BCECTOPOHHE;

MP 02 ycraHaBiIuBaTh CYIIECTBEHHBIN MPU3HAK WIH
OCHOBAHUS JUIsl CpaBHEHUS, KjacCUBUKAIIMU U 0000IIeHNS,
MP 03 onpenensith e ASITEILHOCTH, 3aaBaTh
MapaMeTpbl U KPUTEPUU UX JOCTHIKEHUS;

MP 04 BBISBIATH 3aKOHOMEPHOCTH U TPOTUBOPEYHS B
paccMaTpUBAaEMbIX SIBJICHUSIX;

MP 06 BHOCUTH KOPPEKTUBBI B ACATEILHOCTD, OLICHUBATh
COOTBETCTBUE PE3YJIbTATOB IIEJISIM, OLICHUBATh PUCKH
MOCJICICTBUH NEATCILHOCTH;

MP 08 pa3BuBaTh KpeaTUBHOE MBIIIJICHUE TIPU PEIICHUU
YKU3HEHHBIX TIPOOIIEM.

MP 09 BrnazeTh HaBbIKAMU y4eOHO-UCCIIEI0BATENHCKOMN U
MPOEKTHOM AECATEIBHOCTH, HABBIKAMU Pa3pEILICHUS
npobiuem;

MP 14 BbISBISTH NPUUUHHO-CIICICTBEHHBIE CBSI3U U

ITP6 01 BnameTp MeTOIaMH JJOKA3aTENbCTB, AITOPUTMAMHU
pelieHus 3a1a4; yMeTb (GOpMyIUpPOBATH ONpeAeIeHuS,
AKCHOMBI U TEOPEMBI, IPUMEHATD UX, IPOBOJAUTH
JI0Ka3aTeIbCTBEHHbBIE PACCYXKACHUS B X0J1€ PELLIECHUS
3a/ad;

ITP6 02ymeTs onieprpoBaTh NOHITUSIMU: CTENIEHB YKCIIA,
Jorapu(m 4uciIa; yMEHHE BBIIOJIHATH BHIUMCICHUS
3HAYCHUM W MPeoOpa30BaHMUN BRIPAKEHUHN CO CTETICHIMH U
norapudmamu, mpeodpazoBaHue APOOHO-PAITMOHATBHBIX
BBIPAKECHUI;

IIP6 03 ymeTh onepupoBaTh NOHATUSIMU: PALIMOHATIbHBIE,
MPpALMOHAIIbHBIE, I0KA3aTEIbHbIE, CTETICHHBIE,
Jorapu@mMuuecKue, TPUrOHOMETPUYECKUE YPABHEHHUS U
HEPaBEHCTBA, UX CUCTEMBI;

I1P6 04 ymeTs oniepupoBaTh MOHATHAMA: (PYHKITHS,
HenpepbiBHas GYHKIIMA, TPOU3BOIHAS, IEpBOOOpa3Has,
OIIPENEICHHBIN UHTETPal; YMETh HAXOAUTh POU3BOIHbIE
3JIEMEHTApHBIX (PYHKUUN, UCHIOB3YSI CIIPAaBOYHbBIE
Marepualbl; UCCIAEA0BaTh B IPOCTEUIINX CIydasx
GbyHKIIMM Ha MOHOTOHHOCTh, HAXOIUTh HauOoJIbIIEE U
HauMEHbIIIee 3HaYeHNe QPYHKIUI; CTPOUTH TpaduKu
MHOT'OUYJIEHOB C UCIOJIb30BAHUEM armapara
MaTeMaTUYECKOr0 aHaJIW3a; IPUMEHATh IPOU3BOIHYIO
P PELLIECHUH 3a/1a4 Ha ABUKEHUE; PEeIIaTh MPAKTHKO-
OpPUEHTHPOBaHHbBIE 33/1a4M HAa HanOOJIbIIIee U HAaUMEHbILIee
3HAUEHUs, HA HAXOXKICHHE ITyTH, CKOPOCTH U YCKOPEHUS;
ITP6 0S5 ymeTs onepupoBaTh NOHATHSAMHU: PAllMOHAIbHAS




aKTyaJIM3UpOBaTh 33/1a4y, BBIJIBUTATh TUIIOTE3Y €€
peuieHus, HaX0UTh apryMEHTBI IS JJOKA3aTelIbCTBA

CBOHUX YTBEPKACHMI, 3a1aBaTh ITapaMeTPbl U KPUTEPUU
peuenus;

MP 15 ananu3upoBaTh MOJIYUYEHHBIE B XOJ€ PEIICHUS
3a/1a4y Pe3yJIbTAThl, KPUTUYECKH OLIEHUBATH UX
JIOCTOBEPHOCTh, IPOrHO3UPOBATh U3MEHEHHUE B HOBBIX
YCIIOBUSIX;

MP 18 ymeTh NEpEeHOCUTD 3HAHUS B ITIO3HABATEIIBHYIO U
MIPaKTUYECKYIO 00JIaCTH KU3HECATEIbHOCTH;

MP 19 ymeTb UHTErpUPOBATH 3HAHUS U3 Pa3HBIX
MpeAMETHBIX 00J1acTeH;

MP 20 BeIABUTaTh HOBBIE UAECH, TPEAJIATATh
OpUTMHAJIbHBIE MTOJIX0/IbI U PELIEHUS; U CIOCOOHOCTh UX
HCIIOJIb30BAThH B I03HABATEIBHON M COLMAIBLHOMN MPAKTHKE

byHKIMS, TOKa3aTenbHas GYHKIMS, CTENIeHHas: QyHKIUS,
norapupmMuyuecKkas QyHKIHs, TPUTOHOMETPHUUECKUE
byHkIun, oopaTHble QYHKIIMU; yMETh CTPOUTH rpaduKu
U3yYeHHBIX (YHKIHH, UCTIONB30BaTh rpaduku npu
U3yYCHHUH MIPOIIECCOB M 3aBUCUMOCTEH, IIPU PELICHUT
3aa4 U3 APYrux y4eOHBIX PEIMETOB U 33/1a4 U3
peabHOM )KU3HM; BRIPAXXaTh GOPMyJIaMH 3aBUCUMOCTH
MEX]y BEIUYHMHAMU,

IIP6 06 ymeTs pemath TEKCTOBBIC 3a/]a4i Pa3HBIX THUIIOB
(B TOM 4mCIIe Ha TIPOIICHTHI, IOJIM M YacTH, Ha IBIKCHHE,
paboTy, CTOMMOCTH TOBApOB U YCIIYT, HAJIOTH 3a/la4d U3
00J1acTH yrnpaBJIeHUs JIMYHBIMU U CEMEWHBIMU
(buHaHCAMM); COCTABIIATH BbIPAXKEHUSI, ypaBHEHUS,
HEPaBEHCTBA U MX CHCTEMBI TI0 YCIOBHUIO 3aJ1auH,
UCCIIEIOBATh MOJyYCHHOE PEIIeHNE U OIIEHUBATh
NPaBOTI0I00HOCTE PE3YIbTATOB;

IIP6 07 ymeTs onepupoBaTh MOHATHSIMU: CPEIHEE
apudMeTHIecKoe, MeuaHa, HauOoJIbIIee U HAaMMEHBITIEe
3HA4YEHUs, pa3Max, AUCIEePCHsl, CTaHJApPTHOE OTKIOHEHHE
YKCIIOBOI0 Ha0Opa; yMETh U3BIIEKaTh, UHTEPIPETUPOBATh
nH(popMaInio, MPeACTaBICHHYIO B TA0IHIIaX, Ha
JuarpaMMax, rpagukax, OTpaxxarolryto CBOMCTBa
peabHBIX IPOLIECCOB U ABJICHUI; IPEICTABIAT
MH(POPMALIHIO C TIOMOLIbIO TaOIUI] U JUArpaMM;
UCCIIeI0BaTh CTATUCTUYECKUE IaHHBIE, B TOM YHCJIE C
IPUMEHEHHEM I'papUUECKUX METOJ0B U JIEKTPOHHBIX
CPE/CTB;

I1P6 08 ymeTs onepupoBaTh MOHATUSIMU: CITYy4alHBIN
OTIBIT U CITy4aiiHO€ COOBITHE, BEPOSITHOCTD CIIy4aifHOro
COOBITHUS; YMETh BBIUUCIIATH BEPOSITHOCTD C
UCIOJIb30BAHUEM I'PahUUECKUX METOI0B; IPUMEHSTh
(OpMyIIbI CIIOKEHHSI U YMHOKEHHSI BEPOSTHOCTEH,
KOMOMHATOpHbIE (hakThl U HOPMYIIBI TP PEIIEHUHU 33]1ay;




OIICHUBATh BEPOATHOCTHU PEATLHBIX COOBITUI; 3HAKOMCTBO
CO CIIy4allHbIMU BEJTMYMHAMU; YMEHUE IPUBOIUTH
IPUMEpHI MOSBJICHUS 3aKOHA OOJIBIINX YUCEN B
IIPUPOJIHBIX U OOIIECTBEHHBIX SBJICHUSX;

ITP6 09 ymeTs oniepupoBaTh NOHATUSIMU: TOUKA, IIpsIMasi,
IJIOCKOCTh, IPOCTPAHCTBO, ABYTPaHHBIN yroJl,
CKpeIlMBarOIIMECcs MpsiMble, TapaiIEIbHOCTh U
NEePIEeHIUKYISAPHOCTD MPSAMBIX U INIOCKOCTEH, Yo
MEX/1y MPSMBIMH, YTOJI MEXIY NPSIMOM U IJIOCKOCTBIO,
YroJ1 MeXAY MIOCKOCTSIMH, PACCTOSIHUE OT TOYKHU 10
IJIOCKOCTH, PACCTOSIHUE MEXTy IPSIMBIMU, PACCTOSIHUE
MEX/1y IIIOCKOCTSMH; YMEHHUE UCII0Ib30BaTh IPU
pEIIeHNH 3a]]a4 3YUYEHHbIE (PaKThl U TEOPEMBI
IUTAHUMETPUH; YMEHHUE OLIEHUBATh Pa3MepPbl 00bEKTOB
OKpPYKaIoILlero MUpa;

IIP6 10 ymeTs onepupoBaTh MOHATUAMH: MHOTOTPAaHHUK,
ceueHre MHOTOTpaHHUKa, Ky0, mapaenenumnes], Ipu3ma,
nupamuia, Gurypa u NOBEepXHOCTh BpallleHUs, IIHH]ID,
KOHYC, map, chepa, ceueHus Qurypsl BparieHus,
IJIOCKOCTh, Kacarommascs cepsl, HWINHIPA, KOHYCA,
IUIONIA/Ib MOBEPXHOCTU MUPAMU/IbI, IPU3MBI, KOHYCA,
MUAJTUHIPA, TUI0MAaIs chepbl, 00beM Kyoa,
MPSIMOYTOJIBHOTO NapajuieNenune1a, IMpaMubl, IPU3MBbI,
HWIMH]Ipa, KOHYyca, [Iapa; yMEHUe u300paxarhb
MHOTOTPaHHUKHU U MIOBEPXHOCTH BPAIICHUS, UX CEUCHHS
OT PYKH, C IOMOIIbIO YEPTEKHBIX HHCTPYMEHTOB U
AIEKTPOHHBIX CPEACTB; YMEHHE PACIIO3HABATH
CUMMETPHUIO B POCTPAHCTBE; YMEHUE PACIO3HABATh
MPaBHJIbHBIE MHOTOTPaHHUKH;

IIP6 11 ymeTh onepupoBaTh MOHATUSIMMU: JIBUXKECHHUE B
MPOCTPAHCTBE, OI0OHBIE PUTYPHI B IPOCTPAHCTBE;
MCII0JIb30BaTh OTHOILIEHUE TUIONIA/Iel TOBEPXHOCTEN U
00BbeMOB NOJJOOHBIX (UTYp NPH PEIICHUH 3a/1a4;




ITP6 12 ymeTh BBIUUCIATh FTEOMETPUUYECKUE BEIIUUMHBI
(IuMHa, yrou, Iiouaak, 00beM, IJIOMIAIb IIOBEPXHOCTH),
UCTIOJIb30BATh U3y4eHHBIE (POPMYIIBI K METOIBI;

I1P6 13 ymeTh onepupoBaTh MOHATHAMHU: IPSIMOYTOJIbHAS
CUCTEMa KOOPJIMHAT, KOOPMHATBI TOUKHU, BEKTOP,
KOOpJMHAThI BEKTOPA, CKAISIPHOE NTPOU3BEACHUE, YOl
MEX/1y BEKTOpaMH, CyMMa BEKTOPOB, IPOU3BEICHHE
BEKTOpA Ha YKCJIO0; HAXOIUTH C IIOMOIIBIO U3YYEHHBIX
(bopMy KOOpAUHATHI CEPEANHBI OTPE3KA, PACCTOSTHUE
MEX1y IByMSI TOUKAMH;

ITP614 ymeTs BbIOMpATh MOAXOAAIINN U3y4YEHHBIH METOT
JUIS pEeIlIeHUs 3a]]aul, paclio3HaBaTh MaTeMaTHUECKHe
(bakThl 1 MaTeMaTHYECKUE MOJIETH B PUPOJHBIX U
OOIIIECTBEHHBIX SIBJIEHUSX, B HCKYCCTBE; YMEHUE
MPUBOJIUTH MPUMEPH MAaTEMAaTUYECKUX OTKPBITUN
POCCUIICKOM 1 MHUPOBOM MaTEMATHYECKON HAYKH;

IIPy 01 ymeTs onepupoBaTh MOHATHSIMU: ONPEIEICHHE,
aKkcuoMa, Teopema, ClIeJICTBUE, CBOMCTBO, IPU3HAK,
JI0Ka3aTeNbCTBO, PABHOCUIIbHBIE (POPMYITHPOBKH; YMEHHE
dbopmynrpoBaTh 0OpaTHOE U MPOTUBOTIOIOKHOE
YTBEPKJICHHUE, IPUBOIUTH IPUMEPHI U KOHTP MPUMEPBHI,
HCII0JIb30BATh METOJ MAaTEMAaTHYECKON NHAYKLINH;
IIPOBOJIUTH JI0OKA3aTEJIbCTBEHHBIE PACCYXKICHUS IIPU
pelIeHnH 3a1a4, OLIEHUBATh JIOTUYECKYIO IPABUIIBHOCTD
paccyxJIeHU;

IIPy 02 ymeTh onepupoBaTh NOHATUSIMU: MHOKECTBO,
MOJMHOKECTBO, OTIEPALIMH HaJl MHOKECTBAMHU; YMEHHUE
HCII0JIb30BATh TEOPETUKO-MHOKECTBEHHBIN arrapar Jjs
OIMCAaHUs PEATbHBIX MPOLECCOB U SIBJICHUI MTPU PELICHUU
3aJa4, B TOM YHUCJIE U3 APYTrUX Y4eOHBIX IPEIMETOB;
ITPy 03 ymeTh onepupoBaTh NOHATUSAMU: Tpad, CBA3HBIN
rpad, 1epeBo, LUK, rpad Ha IUIOCKOCTH; YMEHHE
3aJaBaTh U ONHUCHIBATH Ipadbl pa3IMyHBIMU CIIOCOOAMU;




UCTIOJIb30BATh Tpadbl PHU PEIICHUH 3a/1a4;

ITPy 04 ymeTh CBOOOHO ONIEPUPOBATH OHATHIMU:
COuYETaHuE, IEPECTAHOBKA, YUCIIO COUETAaHUM, YNCIIO
nepecTaHoBOK; OMHOM HblOTOHA; yMEHHE IPUMEHSITh
KOMOWHATOPHBIE (DAKTHI U PACCYKICHUS [T PEILICHUS
3a/1a4;

ITPy 05 ymeTh onepupoBaTh NOHATUSMU: HATYpaJbHOE
YHCJIO, 11€JI0€ YMCII0, OCTATOK IO MOAYIIIO, PAllMOHATIBHOE
YHCII0, UPPALIMOHAILHOE YUCII0, MHOXKECTBA
HaTypaJIbHBIX, LEJIbIX, PALIUOHAIBHBIX, JEMCTBUTEIbHBIX
YHCeJl; yMEHNE UCII0JIb30BAaTh MPU3HAKU JETUMOCTH,
HanOOJIBIINI OO NeIUTENIhL U HAaUMEHbIIIEe 00I1Iee
KpaTHOe, aIropuT™M EBKiIMIa Ipy peleHn  3a/1a4;
3HaKOMCTBO C Pa3JIU4YHBIMU MO3UIIMOHHBIMUA CUCTEMAMHU
CUMCIICHUS;

ITPy 06 ymeTs cBOOOAHO ONIEPUPOBATH MOHATUSIMU:
CTENEeHb C LIEJbIM MI0Ka3aTelieM, KOPEeHb HaTypaIbHON
CTEIECHHU, CTENEHb C PAlJMOHAIbHBIM IIOKA3aTENIEM,
CTEIEHb C ICHCTBUTENIBHBIM NIOKA3aTeIeM, JIorapupm
YHCJIa, CUHYC, KOCHHYC U TAHT'€HC IIPOU3BOJIBHOTO YUCIIA;
Py 07 ymeTs onepupoBaTh MOHATUSIMU: TOXKIECTBO,
TOKJIECTBEHHOE Npeo0pa3oBaHue, ypaBHEHUE,
HEPABEHCTBO, CUCTEMA YPAaBHEHUN U HEPABEHCTB,
PaBHOCHJIBHOCTb YPaBHEHUH, HEPABEHCTB U CUCTEM,
palyoHalIbHbIE, MPPALMOHAJIBHBIE, T0OKA3aTEIbHbIE,
CTEIEHHbIE, JIorapu(MuUecKkrue, TPUrOHOMETPHUECKHE
YPaBHEHUs1, HEPABEHCTBA U CUCTEMbI; YMEHUE PEILaTh
YPaBHEHUs1, HEPABEHCTBA U CUCTEMBI C IIOMOILBIO
pa3IMYHBIX IPUEMOB; PEIIaTh YPAaBHEHUS, HEPABEHCTBA U
CUCTEMBI C IAPaMETPOM; IIPUMEHATh ypaBHEHUS,
HEPABEHCTBA, UX CUCTEMBI Ul PELICHUS MaTEMaTUUECKUX
3aJa4 ¥ 3a/1a4 U3 pa3InyHbIX 00JIacTel HAyKu U pealbHOU
JKU3HY,




ITPy 08 ymeTh CBOOOTHO ONIEPUPOBATH MOHITHAMHU:
rpaduk GpyHkuuu, oopaTHast GYHKINS, KOMITO3UITUS
bynkuuil, TuHeHas QyHKIUS, KBaApaTuyHas QyHKIN,
cTereHHast PYHKIIHS C [ENbIM MTOKa3aTeleM,
TPUTOHOMETpHUYECKHE (HYHKINU, OOpaTHBIE
TPUTOHOMETpHUUYECKHE (DYHKIINHU, TIOKa3aTeIbHAs 1
JorapupmMuyueckas QyHKIMH, yMEHUE CTPOUTH rpaduka
¢byHKIUI, BRITOJIHATH IpeoOpa3oBaHus rpadukoB
(GyHKIMI; yMEHUE UCTIOIb30BaTh rpapuKu GYHKIIMM [T
M3Y4YEHHS MIPOLIECCOB U 3aBUCUMOCTEHN MPU PEIICHUU
3a/1a4 U3 IPyrux yueOHbIX MPEAMETOB U U3 PEATbHOM
YKU3HU; BEIPAXATh (POPMYIIaAMHU 3aBUCUMOCTH MEXKILY
BEJIMYMHAMHU; yMEHHe CBOOOJHO ONEepUpPOBAThH
MOHATHUSIMH: YETHOCTh (DYHKIIUH, TIEPUOJMTIHOCTH
(GyHKIMH, OTPAaHUYEHHOCTh (PYHKIIUH, MOHOTOHHOCTh
byHKIMH, SKCTpeMyM (YHKIUHU, HanboJiblIee 1
HauMeHbIlIee 3HaUYeHNe QYHKIIMU Ha POMEKYTKE; yMEHUE
IPOBOJIUTH UCCIIE0BaHUE (DYHKIIMU; yMEHHE
WCII0JIh30BaTh CBOMCTBA M rpaduKu QYHKITUHU IS
pelleHNs ypaBHEHUH, HEPAaBEHCTB U 3371a4 ¢
napameTpamu; n300pakaTh Ha KOOPIUHATHOM MIIOCKOCTH
MHO’KECTBA PEUICHU YpaBHEHUM, HEPABEHCTB U MX
CHCTEM;

ITPy 09 ymeTs cBOOOJHO OTIEPUPOBATH MOHSATHSIMU
H0CJIeI0BATEIbHOCTb, apu(MeTUYECKast IPOrpeccus,
reoMeTpuyecKas mporpeccusi, 0eCKOHEYHO yObIBaroIas
nporpeccus; yMeHle 3aJaBaTh M0CIe10BaTeIbHOCTH, B
TOM YHCJIE C IOMOIIBIO PEKYPPEHTHBIX (GOpPMYIT;

IIPy 10 ymeTs onepupoBaTh MOHATUSIMU: HENTPEPHIBHOMN

byHKIMH, aCUMIITOTHI rpaduka GyHKIHUU, TIepBas U
BTOpasi MPOU3BOAHAs (QYHKIIUHU, T€OMETPUUYECKUN U
(bu3nUecKuii CMbBICI IPOU3BOJHOM, TepBOOOpa3Has,
OTIpe/IeTICHHBIH UHTErpall; yMEHUE HaXOAUTh AaCUMIITOTHI
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rpaduka GyHKIUN; YMEHHE BBIUUCIATH TIPOU3BOIHBIC
CYMMBI, IPOU3BEJEHUS], YACTOTHOTO U KOMIIO3ULINH
(byHKIUI, HAXOAUTH YPaBHEHUS KacaTelIbHOM K rpaduky
(YHKIMH; YMETh UCIOIb30BATh IPOU3BOAHYIO JJIs
uccieoBaHus QYHKIMN, 7151 HAXO0XKACHUS HAWTYUIIeTo
pelIeHUs IPUKIAIHBIX, B TOM YHCIIE COLUATbHO-
HKOHOMHYECKUX M (PU3UUECKUX 3a1a4, IS OTIPEICICHUS
CKOPOCTH M YCKOPEHUS; HaXOAUTh IIJIOLAAN U O0BEMBI
¢Guryp ¢ noMOUIbI0 UHTETpaJa; IPUBOIUTH IPUMEPHI
MaTEMaTHYECKOT0 MOJIETTMPOBAHUS C TIOMOLIBIO
nuddepeHInaNTbHBIX YPaBHEHHH;

IIPy 11 ymeTs onepupoBaTh MOHATUAMH: KOMIUIEKCHOE
YHCII0, CONMPSKEHHBIE KOMITJIEKCHBIE YUCIIa, MOIYJIb U
apryMeHT KOMIUIEKCHOTO yucia, hopMa 3arucu
KOMIUJIEKCHBIX uncel (reoMeTpuyecKkas,
TPUTOHOMETpHUECKas U anredpanyveckas); yMeTb
MIPOU3BOJIUTH apuMeTHYecKre IEHCTBUS C
KOMIIJICKCHBIMU YHCIIaMU; IIPUBOJUTH TPUMEPHI
WCII0JIb30BAHUS KOMIUIEKCHBIX YHCEIT;

ITPy 12 ymeTh cBOOOHO OTIEPUPOBATH TTOHATHSIMU
cpenHee apuMeTHIecKoe, MeIMana, HanboJIbIee U
HauMEHbIIEE 3HAYCHUS, pa3Max, TUCIEPCHs, CTAHJAPTHOE
OTKJIOHEHUE JUIsl ONIMCAHKS YNUCIOBBIX JAHHBIX; YMECHHE
HCCIJIEI0BATh CTATUCTUYECKHE JAHHBIE, B TOM YHCIIE C
IPUMEHEHHEM I'papUUeCKUX METOJ0B U IEKTPOHHBIX
CpeACTB; rpaMueCcKy HCCIe0BaTh COBMECTHbBIE
HaOJII0/IeHNsI ¢ TOMOIIBIO JMarpaMM pacCeUBaHUs U
JIMHENHOM perpeccuu;

ITPy 13 ymeTh HaX0AUTh BEPOSITHOCTH COOBITHII €
UCIOJIb30BAHUEM I'Pa(hUUECKUX METOJIOB; IPUMEHSATH IS
peleHus 3a1a4 (opMyIIbl CIOKEHHUS U YMHOXKCHUS
BEPOSATHOCTEH, GOPMYITy MOJIHOM BEpOATHOCTH, (popMyTy
bepHynim, komObuHaTopHbIe akThl U HOPMYIIHI;
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OIICHUBATh BEPOATHOCTHU PEAIbHBIX COOBITHIA; yMEHUE
OIIEPUPOBATH MOHATUAMMU: CIIydaliHas BEJIMYHHA,
pacnpezeneHue BEpOATHOCTEW, MATEMaTHIECKOE
0>KMJIaHHE, TUCIIEPCUS U CTAaHAAPTHOE OTKJIIOHEHNE
CIIy4ailHOM BEJIMYMHBL, QYHKIUY pacIpeesIeHus U
IJIOTHOCTU PaBHOMEPHOI0, IOKA3aTEIBHOTO U
HOPMAaJIbHOTO PACIpeAcICHU; yMEHUE UCII0Ib30BaTh
CBOMCTBA M3YyUYEHHBIX PaCIpeNeICHUN JUIsl pEeLECHUs
3a/1a4; 3HAKOMCTBO C MOHSTHUSIMM: 3aKOH OOJIBIINX YHCEN,
METO/1bl BHIOOPOUYHBIX MCCIIEA0BAHNI; YMEHUE MTPUBOIUTh
IIPUMEPHI MPOSIBICHUS 3aKOHA OOJIBILINX YUCEI B
MPUPOJIHBIX U OOIIECTBEHHBIX SBJICHUSX;

ITPy 14 ymeTs cBOOOAHO ONIEPUPOBATH MOHATUSMU:
TOYKa, MpsiMasi, INIOCKOCTh, IPOCTPAHCTBO, OTPE30K, Iy,
IIJIOCKUI YroJl, IBYTPAHHBIN yroJl, TPEXIPAHHBIA yTOI,
NIEPECEKAIOIINECS, TTapaJUIEIbHBIE U CKPEIUBAIOIINECS
IpsIMBIE, TAPAJUIEIBHOCTD U EPIEHANKYIAPHOCTD
IPSIMBIX U IIJIOCKOCTEH, YTOJI MEXAY IPSAMBIMH, YT OJI
MEXy NPSIMOH U IIIOCKOCTBIO, YIOJI MEXITY
IUIOCKOCTSIMU; YMEHHUE MCII0JIb30BaTh IIPH PEIICHUM 33134
U3y4YCHHBIE (DAKTHI U TEOPEMBI IITAHUMETPUH; YMEHUE
OLICHUBATh pa3Mepbl 00BEKTOB B OKPYXKAIOIIEM MHPE;
YMEHHE OIIEPUPOBATh NOHATUSAMHU: MHOTOTDAHHUK,
CEYECHNE MHOTOTPaHHUKA, IPABUIbHBI MHOTOTPAHHUK,
npu3Ma, nupamua, Gurypa u noBEpXHOCTh BpalLECHUS,
LWINHAP, KOHYC, 1ap, cgepa, pa3BepTKa NOBEPXHOCTU
CEYEHNUs KOHYCa U IWIMHJPA, apajuIeIbHbIE OCU WU
OCHOBAHUIO, CEYEHHE 111apa, INIOCKOCTb, KaCaroLasics
cdepsl, HWINHAPA, KOHYCA; YMEHHE CTPOUTh CEUEHHE
MHOTOI'paHHHKA, H300pa’kaTb MHOTOTPAaHHUKH, (GUTYpBI U
IIOBEPXHOCTHU BpAILEHUs, UX CEUYEHUs, B TOM YHUCIIE C
MIOMOILBIO MIEKTPOHHBIX CPEACTB; YMEHHUE IPUMEHSATH
CBOICTBA reOMETPUUYECKUX (PUTYpP, CAMOCTOSITEIHHO
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(GopMynHUpOBaTh OIpEeNICHUS H3y4aeMbIX (QUTYD,
BBIJIBUT'aTh TUIIOTE3bI O CBOMCTBAX U MPHU3HAKAX
reoMeTpu4eckux (Guryp, 000CHOBBIBATH MIIH ONIPOBEPraTh
UX; YMEHHUE NMPOBOJNUTH KIaCCUPHUKAIHIIO (PUTYD TTO
pa3IMYHBIM MPU3HAKAM, BBITIOIHATH HEOOXOJMbIC
JIOTIOJTHUTEIIFHBIE TIOCTPOCHUS;

ITPy 15 ymers cBOOOIHO ONEPUPOBATH MOHATHUSIMMU:
wiomazab Gpurypsl, 00beM QUrypbl, BETUYHUHA yTJIa,
paccTosiHUE OT TOYKH JI0 TUIOCKOCTH, PACCTOSTHHE MEXKTY
NPSIMBIMH, PACCTOSTHUE MEXK]TY TUIOCKOCTSIMH, TIOMNIA b
cdepsl, TUIOIAb MOBEPXHOCTH MTUPAMHUJIBI, IPU3MBI,
KOHYCa, IIIJIUH]IPa, 00BEM KyOa, MPSIMOYTOJILHOTO
napaieNienure/a, MupaMuIbl, TPU3MbI, IWIHHIPA,
KOHYCa, [Iapa; yMEHHWE HaXOIUTh OTHOIIEHHE 00BEMOB
1o1I00HbIX (uUryp;

IIpy 16 ymeTs cBOOOIHO ONEPUPOBATH MOHITUIMU:
JBW)KEHUE, TTapajlIebHBIA TEPEeHOC, CAMMETPHS Ha
IUIOCKOCTH U B MIPOCTPAHCTBE, OBOPOT, IpeoOpa3oBaHue
nmoa00us1, MoA00HBIE (PUTYPHI; YMEHHE PACTIO3HABATH
paBHBIE U TTOJI00HBIE (PUTYPBI, B TOM YHCIIE B IPUPOJIE,
HCKYCCTBE, apXUTEKTYpPE; YMEHHE UCII0Ib30BAaTh
r€OMETPUYECKHUE OTHOIICHHUSI, HAXOAUTh F€OMETPHUUECKUE
BEJIMYUHBI(UTMHA, YTOJI, TUIOIIa/b, 00BEM) IPH PEIICHUH
3aJa4 U3 IPYrux y4yeOHbIX MIPEAMETOB U U3 PEaTbHOM
KU3HH,

IIpy 17 ymeTb cCBOOOTHO ONIEPUPOBATH MMOHATHUSIMH:
MPsIMOYTOJIbHASI CUCTEMa KOOPAMHAT, BEKTOD,
KOOPJUHATHI TOYKH, KOOPAMHATHI BEKTOPA, CyMMa
BEKTOPOB, ITPOM3BEICHUE BEKTOPA HA YUCIIO, Pa3NIOKEHUE
BEKTOpa 10 6a3ucy, CKalsIpHOE MPOU3BEACHUE, BEKTOPHOE
MPOU3BE/ICHUE, YTOJ MEXK]Ly BEKTOpaMH; YMEHHE
UCIOJIb30BaTh BEKTOPHBIM U KOOPIUHATHBIA METO JJIs
peleHys FeOMeTPUYECKUX 3a]1a4 U 3a/1a4 JPYrux
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y4€OHBIX PEAMETOB;

ITPy 18 ymeTh Moi€MpOBaTh pealbHbIE CUTYalluH HA
A3bIKE MATEMATUKH; COCTABJIATH BBIPAXKECHUS, YPABHEHMUSI,
HEPAaBEHCTBA U UX CUCTEMBI 10 YCIIOBHUIO 3a/1a4H,
HCCJIEIOBATh MIOCTPOCHHBIE MOJIENH C UCIIOJIb30BAHUEM
anmnapara ajreopbl, UHTEPIPETUPOBATH MOTYYEHHbBIN
pe3yNbTaT; CTPOUTh MAaTEMATUYECKUE MOJIENIH C IOMOIIIbIO
F€OMETPUYECKUX MOHATUN U BEJIMYUH, PEIIaTh CBA3aHHbIE
C HUMHU MPAKTUYECKUE 3aJjaui; COCTABIATh
BEPOSITHOCTHYIO MOJIETIb U UHTEPIPETUPOBATH
MOJIy4YEHHBIH Pe3ysbTaT; pelarh NpUKIagHbIe 3a0a4U
CpeICTBAaMU MaTEMaTHUYECKOT0 aHaJlu3a B TOM YHCIIe
COIMAJIbHO-9KOHOMHMYECKOTO U (PU3UYECKOTO XapaKTepa;
ITPy 19 ymeTh BbIOMpaTh NOAXOAAIIUN METO 11T
pellleHns 3a/1a4uM; MOHUMaHHe 3HAUMMOCTH MaTEMaTHKH B
W3YYE€HUHU MPUPOJHBIX U OOIIECTBEHHBIX IPOLIECCOB U
SBJICHUI; yMEHUE paclo3HaBATh MPOSBICHIE 3aKOHOB
MaTEMaTHKHU B UCKYCCTBE, YMEHUE IIPUBOJUTD IIPUMEPHI
MAaTeMaTUYECKUX OTKPBITUH PYCCKOW U MHUPOBOM
MaTeMaTUYECKON HAyKH

OK 02. Mcnons3oBaTh
COBPEMEHHBIC CPEJICTBA
MOUCKA, aHATI3a U
UHTEpPIIPETAILNH
nHpopManuu u
nH(bOpPMaLMOHHbIE
TEXHOJIOTHH TSI
BBITIOJTHEHUS 3a7a4
npodeccruoHaIbHON
NesITeNIbHOCTH;

JIP 33 chopMupOBaHHOCTh MUPOBO33PEHHSI,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSA
HayKH 1 O0IIECTBEHHOM MPaKTUKU, OCHOBAHHOTO Ha
JMaNiore KyJIbTYp, CHOCOOCTBYIOLIETO OCO3HAHUIO CBOETO
Me€cCTa B MIOJUKYJIBTYPHOM MUDE;

JIP 34 coBepiiieHCTBOBaHUE A3BIKOBOM U YATATEIIbCKON
KYJIbTYpbI KaK CpPEJCTBA B3aUMOJCHCTBUSA MEKY JIFOIbMHU
Y MIO3HAHUS MUPA;

JIP 35 oco3HaHue NEHHOCTH HAYYHOU EATEeIbHOCTH,
FOTOBHOCTb OCYHIECTBJIISITh IPOCKTHYIO U
HCCIIEA0BATENbCKYIO AEITEIbHOCTh MHAUBUAYAIBHO U B

IpyImIe.
MP 21 BriafieTh HaBBIKaMU MOJIyYeHHUs] HHQOPMAIMU U3

IIP6 05 ymeTs onepupoBaTh MOHATUSIMU: pallHOHATIbHAS
GbyHKIMA, TOKa3aTeabHas QyHKINS, CTeTIeHHasT QyHKIIHS,
norapudmuueckas QyHKIUS, TPUTOHOMETPUYECKHE
byHKIIMU, 00paTHBIE (YHKIIUN, YMETh CTPOUTH TpaduKu
M3YYEHHBIX (QYHKIUH, UCTIOIB30BATh rPaQUKu Npu
M3YYEHHUU MPOLIECCOB U 3aBUCUMOCTEH, P PElICHUN
3a[a4 U3 IPYrux y4yeOHbIX IPEJAMETOB U 3a7a4 U3
pealbHOM JKU3HH; BbIpaKaTh GOpMyJIaMu 3aBUCUMOCTH
MEX/1y BEJIMYNHAMU;

TPy 07 ymeTs onepupoBaTh MOHATUAMU: TOKIECTBO,
TOKJIECTBEHHOE MTpeoOpa3oBaHue, ypaBHEHHE,
HEpaBEHCTBO, CUCTEMa YpaBHEHUI U HEPABEHCTB,
PaBHOCHJIBHOCTh YPaBHEHHH, HEPABEHCTB U CUCTEM,
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HMCTOYHUKOB Pa3HBIX TUIIOB, CAMOCTOSITEITFHO
OCYIIECTBJISITh MOUCK, aHATIN3, CUCTEMATU3AIUIO U
WHTEPIPETAINI0 HHPOPMAITUHN PA3TUIHBIX BHIOB B POpM
MIPEACTABICHUS;

MP 22 co3naBath TEKCTHI B pa3IM4YHBIX (hopMaTax ¢
y4eTOM Ha3Ha4eHUs HH(POPMAIIMH U 1IeJIEBOM ayIUTOPHH,
BBIOHpAst ONITUMAJIBHYIO (DOPMY TIPEICTABJICHUS U
BHU3YyaJIU3aIlUH;

MP 23 onieHMBaTh JOCTOBEPHOCTD, JIESTHTUMHOCTb
“H(pOpMaIIUH, €€ COOTBETCTBUE MTPABOBBIM M MOPAJIHHO-
ITHUYECKUM HOPMaM;

MP 24 ucnionib30BatTh CpesICTBA HHPOPMAIIUOHHBIX U
KOMMYHHKAITHOHHBIX TEXHOJIOTHIA B PEIICHUN
KOTHUTHBHBIX, KOMMYHUKATHBHBIX H OPraHU3alMOHHBIX
3a/1a4 ¢ COO0IeHneM TpeOOBaHUM IPTOHOMUKH, TEXHUKH
0€301acHOCTH, TUTHEHBI, PECYPCOCOEPEKEHNUSI, IIPABOBHIX
Y STHYECKUX HOPM, HOpM WH(HOPMAITMOHHON
0€e30MacHOCTH;

MP 25 BnageTh HaBbIKAMH PACTIO3HABAHUS U 3aLUTHI
nHpopManum, HOOPMAITMOHHONW 0€301TaCHOCTH

paloHalIbHbIE, UPPALMOHAIbHbIE, I0KA3aTEIbHBIE,
CTETIeHHbIE, IoTapu(MUIECKUEe, TPUTOHOMETPHYECKHE
YpaBHEHUs1, HEPABEHCTBA U CUCTEMBI; YMEHUE PELIaTh
YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C IIOMOILBIO
Pa3IUYHbBIX IPUEMOB; pellaTh ypaBHEHUS, HEPABEHCTBA U
CUCTEMBI C TapaMeTpOM; IPUMEHATh YPaBHEHUS,
HEPAaBEHCTBA, UX CUCTEMBI JUIsl PELICHUS MaTEMaTUUECKUX
3a[a4 ¥ 3a3/1a4 U3 Pa3InIHbIX 00JIaCTe HAYKH U PeabHOM
KU3HH;

ITPy 16 ymeTs cBOOOAHO ONIEPUPOBATH MOHATUSIMU:
JBUKEHHE, TapaJUIeNIbHbIA IEpeHOC, CHUMMETPHS Ha
IUIOCKOCTH U B IPOCTPAHCTBE, IOBOPOT, IPEOOpa3oBaHKe
11010051, M0100HbIE PUTYPBI; YMEHUE PACIIO3HABATH
paBHBIE U NI0JI00HBIE PUTYPBI, B TOM YHUCIIE B IPUPO/IE,
HCKYCCTBE, apXUTEKTYpPE; YMEHHE HUCII0JIb30BaTh
reOMETPUYECKHE OTHOIICHHUSI, HAXOUTh F€OMETPUIECKHE
BEJIMYUHBI(JUTMHA, YTroJl, TUIOIa b, 00bEM) IIPU pEeIIeHUN
3a7ja4y U3 APYrux y4eOHbIX IPEIMETOB U U3 pealbHOU
KHU3HH,

OK 03. [InanupoBars u
pean30BLIBATh
coOCTBEHHOE
pohecCHoHANBHOE U
JIMYHOCTHOE Pa3BUTHE,
MIPEANPUHUMATEIHCKYIO
JESATENBHOCTh B
npodeccuonaibHOM chepe,
WCIIOJIb30BaTh 3HAHUS 110
(hMHAHCOBOW I'PAMOTHOCTH
B Pa3JIMYHBIX KU3HCHHBIX
CUTYaIUSIX;

JIP 12 chopMUpOBaHHOCTh HPAaBCTBEHHOT'O CO3HAHMSI,
STHYECKOTO MOBEICHUS;

JIP 13 cnocoOHOCTh OIICHUBATh CUTYAIMIO U NMIPHHUMATh
OCO3HAHUE PEIICHUS, OPUCHTUPYAICh Ha MOPAIbHO-
HPaBCTBEHHBIC HOPMBI U IIEHHOCTH;

JIP 14 oco3HaHue JIUYHOTO BKJIaJla B MOCTPOCHHUE
YCTOHYHBOTO OYIyIIEro;

JIP 15 OTBETCTBEHHOE OTHOIIICHUE K CBOUM POJUTEIAM U
(WK) IpyruM 4jaeHaMm CeMbHU, CO3/IaHUIO0 CEMbU HA OCHOBE
OCO3HAHHOTO IPHUHATHS IIEHHOCTEH CEMEHHOM KU3HU B
COOTBETCTBUU C TPAIULIHUIMHU HApo 0B Poccuu;

MP 36 caMOCTOSITEIBHO OCYIIECTBIISATH [T0O3HABATEIIbHYIO
JeSITeNIbHOCTb, BBISIBIISITH MPOOJIEMBI, CTABUTH U

IIP6 03 ymeTh onepupoBaTh NOHATUSIMU: PALIMOHATIbHBIE,
UppalMoHabHbIe, TIOKa3aTeNIbHbIE, CTEIIEHHbBIE,
norapuMuUecKrie, TPUrOHOMETPUYECKUE YPaBHEHHUS U
HEPABEHCTBA, UX CUCTEMBI;

IIP6 10 ymeTs oneprpoBaTh NOHATUSIMU: MHOTOT'PAHHHUK,
CceueHHe MHOTOTpaHHUKa, Ky0, mapaienenurne, Ipu3ma,
nupamMuia, Gurypa u NOBEepXHOCTh BpalllEHUSs, LIIHH]ID,
KOHYC, 11ap, cdepa, ceueHus GUrypsl BpaieHus,
IUIOCKOCTh, Kacaromascs chepsl, IIHHIPA, KOHYCA,
IUIONIA/Ib MOBEPXHOCTU MUPAMU/IbI, IPU3MBI, KOHYCA,
HUWIMH]IPA, TUI0aab cepsl, 00beM Kyoa,
MPSIMOYTOJIBHOTO TapaJuieNienuneia, TUpaMubl, TPU3MBI,
WINH]IPA, KOHYcAa, 1apa; YMEHHe H300paxkarh
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(dhopmMmynupoBaTh COOCTBEHHBIE 3314l B 00pa30BaTEIbHON
JESATEIHLHOCTH U )KU3HEHHBIX CUTYaLIUSIX;

MP 37 caMOCTOSATENBHO COCTABIATH IJIaH PELICHUS
POOJIEMBI C YUETOM UMEIOIIUXCS PECYpPCOB, COOCTBEHHBIX
BO3MOKHOCTEH U IIPEICTABIICHU;

MP 42 naBaTh OLIEHKY HOBBIM CUTYAIHsIM, BHOCHUTh
KOPPEKTHUBBI B JIEATEILHOCTH, OLICHUBATh COOTBETCTBHE
pe3yJbTaToB LENIAM

MP 43 BnageTh HaBBIKAMU MTO3HABATEIBHON pedIeKCHuun
KaK OCO3HAHHUSI COBEPIIAEMBIX IEUCTBUM U MBICIIUTEIIBHBIX
MIPOLIECCOB, UX PE3YJIbTaTOB U OCHOBAHUI; HCIOIb30BaTh
pueMbl peaexkcuu Jis OLIEHKU CUTYallluH, BEIOOpa
BEPHOTO PEIICHUS;

MP 44 ymeTh OLIEHMBATh PUCKU U CBOEBPEMEHHO
MPUHUMATD PEIICHUS TI0 UX CHUKEHUIO;

JIP 38 cdopMHpoBaHHOCTH BHYTPEHHEW MOTHUBAIINH,
BKJIIOUAIOUTUH CTpEMJIEHHE K JOCTHKEHHIO 1IeJT U YCIEXY,
ONTUMU3M, HHUIIMAaTUBHOCTb, YMEHUE JE€HCTBOBAT,
HCXOJ1 U3 CBOMX BO3MOKHOCTEH;

JIP 39 chopMupOBaHHOCTh SMITATUH, BKIFOYAFOIICH
CHOCOOHOCTh MOHUMATH AYMOLIMOHAILHOE COCTOSIHHE
JOPYTUX, YIUTBIBATH €r0 MPHU OCYHIECTBICHUN
KOMMYHHKAIIH, CTIOCOOHOCTh K COUYBCTBUIO U
CONIEPEKUBAHUIO;

JIP 40 chopMUPOBaHHOCTH COIMATBHBIX HABBIKOB,
BKJIIOUAIOLIUX CIOCOOHOCTH BBICTPAaUBATh OTHOILLIEHUS C
JIPYTUMU JIOAbMHU, 3200 TUTCSI, IPOSBIIATH HHTEPEC U
pazpemiatb KOHQIUKTHI

MHOTOTPaHHUKHU U IOBEPXHOCTH BPAILIEHUS, UX CEUCHMUSI
OT PYKH, C IOMOUIbIO YEPTEKHBIX UHCTPYMEHTOB U
AJIEKTPOHHBIX CPEJICTB; YMEHHUE paclo3HaBaTh
CUMMETPHUIO B IPOCTPAHCTBE; YMEHHUE PACIIO3HABATh
IIPaBWJIbHbIE MHOTOI'PaHHUKH;

ITP6 13 ymeTh onepupoBaTh HOHATUSAMU: IPSIMOYTOJIbHAS
CUCTEMa KOOPJAMHAT, KOOPAUHATHI TOUKU, BEKTOD,
KOOPJIMHATBI BEKTOPA, CKAIIPHOE IIPOU3BEIEHHE, YT O
MEX/1y BEKTOpaMH, CyMMa BEKTOPOB, IPOU3BEICHHUE
BEKTOpa Ha YKCJI0; HAXOIUTH C TOMOIIBIO U3Y4YE€HHBIX
(bopMyJ KOOpAUHATHI CEPEANHBI OTPE3KA, PACCTOSTHHUE
MEX1y IByMSI TOUKAMU;

OK 04. DddexTuBHO
B3aMMO/ICHCTBOBATh U
paboTaTh B KOJUIGKTUBE U
KOMaHJIe;

MP 09 BnafeTh HaBbIKAMU y4eOHO-UCCIIE0BATENHCKOM
MPOEKTHOM U COIMAJIbHOM JIEATEIIbHOCTH;

MP 30 noHumaTh ¥ UCHOJIb30BaTh IPEUMYIIECTBA
KOMaHJHOU U WHUBUIyaTbHOU PabOTHI;

MP 32 npuHUMAaTh 1111 COBMECTHOU JEATEIbHOCTH,

IIP6 8 ymerh onepupoBaTh NOHATUAMU: CIYYaHBIA OIBIT
U clly4aiiHOe cOOBbITHE, BEPOSITHOCTh CIIy4aiiHOTO
COOBITHUS; YMEHUE BBIUUCIIATH BEPOSITHOCTD C
UCIOJIb30BAHUEM I'PahUUECKUX METOJIOB; IPUMEHSATh
(OpMyIIbI CIIOKEHHS U YMHOXKEHHSI BEPOSTHOCTEH,
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OpraHU30BbIBaTh U KOOPAUHUPOBATH IEHCTBUA 110 €€
JOCTHKEHMIO: COCTABJIATH IUIAH JEHCTBHI, paclpeneisaTh
POJIH ¢ y4€TOM MHEHHUI YUaCTHUKOB, 00CYKIaTh
pe3yJbTaThl COBMECTHON pabOTHI;

MP 07 K0OpIMHUPOBATH U BBIIIOJIHATH PabOTY B YCIOBHSIX
peaJIbHOT0, BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO
B3aUMO/JICHCTBHS,

MP 35 ocymiecTBIATh NO3UTUBHOE CTPATErNUYECKOE
MIOBEJICHUE B PA3JINYHBIX CUTYALUSIX, IPOSIBIIATH
TBOPUYECTBO U BOOOpa)keHUE, ObITh NHUIIUATUBHBIM

MP 45 npuHUMAaTh MOTHBBI U apTYMEHTBI IPYTUX JItOJei
IIPY AHAJIM3€ PE3YJIbTATOB JIEATEIbHOCTH;

MP 48 npusHaBaTh CBOE IPABO M IPABO JIPYIUX JIFOJEH Ha
OINOKU;

MP 49 pa3BuBath CrIOCOOHOCTH TOHUMATh MUP C MO3UIIMH
JIPYroro 4ejloBeKa

KOMOMHATOpHBIE (PaKTHI U (OPMYIIBI IPU PELICHUH 3a/1a4;
OIICHUBATh BEPOATHOCTH PEATbHBIX COOBITUI; 3HAKOMCTBO
CO CITy4ailHBIMHU BEJIMYMHAMH; YMEHUE IPUBOIUTH
IPUMEPHI MOSBJICHUS 3aKOHA OOJIBIINX YUCEN B
IPUPOIHBIX U OOIIECTBEHHBIX SIBICHUSX;

ITPy 06 ymeTs cBOOOAHO ONIEPUPOBATH MOHATUSAMU:
CTETICHb C LIEJBIM MTOKa3aTesIeM, KOPEHb HaTypaJIbHOM
CTETICHH, CTEIICHb C PAallHOHAILHBIM TIOKA3aTeJIeM,
CTETIeHb C JICHCTBUTEIHLHBIM TIOKA3aTelIeM, JIorapupm
Yrcia, CHHYC, KOCHHYC M TAaHT€HC IMPOU3BOJIBHOTO YHCIA,
ITPy 08 ymeTs cBOOOAHO ONIEPUPOBATH MOHATUSAMU:
rpaduk QyHKIHU, oOpaTHas QYHKIHS, KOMIO3UIIUS
byHKUMMA, TUHEeHas QyHKIUS, KBagpaTuyHas (QyHKIHS,
cTereHHast PYHKIIHSI C TENTBIM ITOKa3aTeleM,
TpUTOHOMETpHUecKre QYHKIMU, 0OpaTHbIE
TPUTOHOMETpHUYECKHE (DYHKIIMH, TOKa3aTeIbHas U
norapudmuueckas QyHKIUU; yMEHUE CTPOUTH rpaduka
(GYHKIIUN, BBITIOIHATE IPe0Opa3oBaHus rpadukoB
GYHKIIUN; yMEHHWE UCIIOIh30BaTh rpaduku pyHKIHM 115
U3y4YEHMsI TPOLIECCOB U 3aBUCUMOCTEH MPH PEIICHUH
3a7ja4y U3 APYruX y4eOHbIX IPEIMETOB U U3 peallbHOU
’KM3HH; BBIPAXaTh (GOPMYJIaMU 3aBUCUMOCTH MEXKIY
BEJIMYMHAMHU; CBOOOHO ONIEPUPOBATH MOHATHIMU:
YETHOCTb (DYHKLIUHU, IEPUOJUUHOCTD PYHKIIUH,
OTPaHUYEHHOCTh (PYHKIIMU, MOHOTOHHOCTb (DYHKIIUH,
9KCTpeMyM (QYHKLNHU, HAUOOJIbIlIee U HaUMEHbIIIee
3Ha4YeHue QYHKIUHU HA IPOMEKYTKE; yMEThb IPOBOJUTH
uccienoBaHie QyHKIHUU; YMEThb UCIOJB30BaTh CBOMCTBA
U rpaguku QyHKLIMU A7 pelIeHusl ypaBHEHUH,
HEpaBEHCTB U 3aJIay C [apaMeTpaMu; H300pakaTh Ha
KOOP/AMHATHOM MJIOCKOCTH MHOXECTBA PELICHUI
ypaBHEHMI, HEPABEHCTB U MX CUCTEM,;

OK 05. OcymiecTBisThH

JIP 16 screTnyeckoe OTHOUIEHUE K MUPY, BKIIIOUast

ITPy 12 ymeTs onepupoBaTh NOHATUSMHU: CPEIHEE
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YCTHYIO U [IUCbMEHHYIO
KOMMYHHKaAIIUIO HA
roCyJapCTBEHHOM S3bIKE
Poccuiickoit Denepaiiuu ¢
y4eTOM 0COOEHHOCTEN
COIIMAIIBHOTO 1
KYJIBTYPHOI'O KOHTEKCTa,

ACTETUKY ObITa, HAYYHOTO ¥ TEXHUYECKOTO TBOPUYECTBA,
CIOPTa, TPyAa U OOIIECTBEHHBIX OTHOIICHUA;

JIP 17 criocoGHOCTh BOCTIPUHUMATH PA3IHMYHbIC BHIbI
HCKYCCTBA, TPAJAULIUN U TBOPUYECTBO CBOETO U JAPYrUX
HapOo/JI0B, OIYLIATh IMOLIMOHAIBHOE BO3/IEHCTBHE
HCKYCCTBa;

JIP 18 yOexx1eHHOCTh B 3HAYUMOCTH JIJIs1 TUYHOCTHU U
o011ecTBa OTEUECTBEHHOTO U MUPOBOTO UCKYCCTBA,
STHUYECKUX KYJIbTYPHBIX TPAJUIMI U HAPOIHOTO
TBOPYECTBA;

JIP 19 roToOBHOCTH K CAaMOBBIPAXEHUIO B Pa3HbIX BUJAX
HCKYCCTBA, CTPEMJICHHE TIPOSIBIISATH KAU€CTBA TBOPUYECKOM
JUYHOCTH;

MP 26 ocymiecTBIsATh KOMMYHUKAIIUK BO Bcex cepax
KU3HU;

MP 27 pacnio3HaBath HeBepOaIbHBIE CPEICTBA OOIICHMUSI,
MMOHMMAaTh 3HaUY€HUE COLUATbHBIX 3HAKOB, PACIIO3HABATh
MPEANOCHIIKYA KOHQIUKTHBIX CUTYyallui U CMSTYaTh
KOH(JIMKTHI;

MP 29 pa3BepHYTO U JJOTUYHO M3JIaratb CBOIO TOUKY
3pEHHUSI C HCIOJIb30BAHNEM SI3BIKOBBIX CPEJCTB

apudmeTnueckoe, MeIuaHa, HauOOJIbIIee U HAUMEHbBIIIES
3HAYCeHHUs, pa3Max, AUCIEPCHUsi, CTAHIAPTHOE OTKJIOHEHHUE
YHCIOBOT0 HA0OPa; yMETh U3BJIEKATh, HHTEPIIPETUPOBATh
UH(POPMALNIO, TIPE/ICTABICHHYIO B TaONIHIaxX, Ha
IrarpaMMax, rpaukax, OTpaKarolryt CBOMCTBa
peaNbHBIX MPOIECCOB U SABJICHHIA; TPEICTABIISATH
UH(POPMALIHIO C TIOMOIIBIO TAOIUI] U JHATrPaMM;
UCCIIEIOBATh CTATHCTUYECKUE TAaHHBIE, B TOM YHCIIE C
NPUMEHEHHEM TpapHUECKIX METOIOB M AIEKTPOHHBIX
CpPEHCTB;

ITP6 09 ymeTh onepupoBaTh NOHATUSAMU: TOUKA, IpsIMas,
TUTOCKOCTB, MIPOCTPAHCTBO, IBYTPAHHBINA yTroJ,
CKPEUIMBAIOIINECS TPSMbIE, TapauIeTbHOCTD U
NEePIEHINKYISIPHOCTD MPSMBIX U TUIOCKOCTEH, YToJT
MEXTy IPSMBIMH, YTOJ MEXIY MPSIMON ¥ IIOCKOCTBIO,
YTOJI MEXIY TUIOCKOCTSIMH, PACCTOSIHUE OT TOYKH JIO
TUTOCKOCTH, PACCTOSTHUE MEXKIY MPSIMBIMHU, PACCTOSTHHAE
MEKIY IUTIOCKOCTSIMH; YMETh HCIIOJIB30BATh MIPH PELICHUH
3a/1a4 N3y4eHHbIE (aKThl U TEOPEMBI IUTAHUMETPHUH;
YMEHHE OLIEHHBAThH Pa3Mephl 00BEKTOB OKPYKAIOIIETo
MHpa,

OK 06. ITposBisTh
I'PaKIaHCKO-
MaTPUOTHYECKYIO MO3UIIUIO,
JEMOHCTPHPOBATH
OCO3HAHHOE TOBE/ICHNUE Ha
OCHOBE TPAIUIIHOHHBIX
0011IeYeI0BEUECKIX
LIEHHOCTEM, B TOM YHCJIIE C
y4eTOM rapMOHH3aIUN
MEKHAIIMOHAJILHBIX U
MEKPETUTHO3HBIX
OTHOIICHUM, TPUMEHSTH

JIP 02 oco3HaHuE CBOMX KOHCTUTYIMOHHBIX MIPaB U
00s13aHHOCTEH, YBOKCHHE 3aKOHA U ITPABOTIOPSIKA;
JIP 03 npuHsATHE TPAIUIIMOHHBIX HAITMOHAIBHBIX
00111eYeTI0BEUYCCKIX T'YMAHUCTHIECKUX U
JIEMOKPATUYECKUX [ICHHOCTEH;

JIP 04 rOTOBHOCTH TPOTUBOCTOSITH UCOJIOTUH
IKCTpEMHU3Ma, HallMOHAIU3Ma, KceHo(hoouwu,
JUCKPUMHHALIMH TI0 COITUATBHBIM, PEITUTHO3HBIM,
pacoBbIM, HAITMOHAJILHBIM MTPH3HAKAM;

JIP 05 roToBHOCTH BECTH COBMECTHYIO JI€ATEIHHOCTh B
HMHTEpecax rpakJaHCKOTO OOIIeCcTBa, y4acTBOBAThH B
camoyTpaBlieHUH B 0011e00pa3oBaTeIbHON OpraHu3aIu 1

IIP6 12 ymeTs onepupoBaTh MOHATUAMU: NPSIMOYTOJIbHAS
cHUCTEeMa KOOpAWHAT, KOOPAWHATHI TOYKH, BEKTOD,
KOOPJMHATHI BEKTOPA, CKAJISIPHOE IMPOU3BEICHUE, YTOJI
MEXy BEKTOPaMH, CyMMa BEKTOPOB, ITPOU3BEICHUE
BEKTOpA HA YMCJIO; HAXOIUTh C TTIOMOIIBIO U3yUYE€HHBIX
dbopMyn KOOpAUHATHI CEpEANHBI OTPE3KA, PACCTOSTHHE
MEX1y IBYMSI TOUKAMH;

I1P6 14 ymeTh BbIOUpaTh MOIXOAAIINN U3YUYEHHBIH METO/T
JUTSL peIlICHUs 3a/1a4H, pacro3HaBaTh MAaTEMAaTHUYECKHIE
($akThl 1 MaTeMaTUYECKUE MOJICITH B IPUPOTHBIX U
OOIIIECTBEHHBIX SIBJICHUSX, B HICKYCCTBE; yMEHHUE
MPUBOJAUTH MPUMEPHI MATEMATHUECKUX OTKPBITUN
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CTaH1apThl
AHTUKOPPYILIUOHHOTO
MMOBEJICHHS,

JETCKO-IOHOIIECKUX OPTraHU3aIMIX;
JIP 06 ymeHue B3aMMOJIeHCTBOBATH C COIUATIbLHBIMU
WHCTPYMEHTAMH B COOTBETCTBUHU C UX (DYHKIHSIMU U
Ha3HAYCHUEM;

JIP 07 roTOBHOCTh K F'yMaHUTapHOMN U BOJIOHTEPCKOM
NEeSITENHLHOCTH;

JIP 08 chopMHpOBaHHOCTH POCCHICKON TPaXTaHCKOU
WUJICHTUYHOCTH, MATPUOTU3MA, YBAXKECHHS K CBOEMY HapoIy,
YyBCTBa OTBETCTBEHHOCTH Tiepea PomuHol, ropiocTu 3a
CBOM Kpai, CBOIO POJIMHY, CBOM SI3bIK U KYJIBTYpY,
MPOIIJIOE ¥ HACTOSAIIEe MHOTOHAIIMOHAIFHOTO Hapo1a
Poccuu;

JIP 09 11eHHOCTHOE OTHOLIEHHE K FT'OCYapCTBEHHBIM
CHUMBOJIaM, UCTOPUYECKOMY M TIPUPOTHOMY HACJICIUIO,
MaMsITHUKaM, TPAJAUINSAM Hapo10B Poccuu, TOCTIKEHUSIM
Poccun B Hayke, HCKYCCTBE, CIIOPTE TEXHOJIOTHAX U

TPYZE;

JIP 10 upeitHas yOeA€HHOCTh, TOTOBHOCTb K CIIY>)KCHHUIO U
3allUTe OTEYECTBa, OTBETCTBEHHOCTh 3a €T0 CyIb0Y;

MP 09 oBnaneHre HaBbIKAMHU y4eOHO-UCCIICIOBATEIBCKOM,
MPOEKTHOM U COIMAJILHOMN JEATEIbHOCTH

POCCUICKON M MUPOBOM MaTeMaTU4E€CKOU HAYKH;

ITP6 08 ymeTh onepupoBaTh NOHATUSIMU: CIydalHBIN
OTIBIT U CITy4aiiHOE COOBITHE, BEPOSITHOCTD CIIy4aifHOTO
COOBITHS; YMETh BBIUUCIIATH BEPOSITHOCTD C
UCTIOJIb30BaHUEM I'PahUIECKUX METOI0B; TPUMEHSTh
(OpMYIIBI CTIOKEHHS U YMHOKEHHS BEPOSITHOCTEH,
KOMOMHATOpHBIE (PaKTHI U (OPMYIIBI IPU PEHICHUH 3a/1a4;
OIICHMBATh BEPOATHOCTHU PEAbHBIX COOBITHIA; 3HAKOMCTBO
CO CITyJailHBIMHU BEIMYMHAMH; YMEHUE TIPUBOUTH
IIPUMEPEHI MOSBJICHUS 3aKOHA OOJIBIINX YUCEN B
MPUPOHBIX U OOIIECTBEHHBIX SIBICHUSX;

OK 07. ConeiicTBOBAaThH
COXpPaHEHHUIO OKpPYKaroIIei
Cpenpl,
pecypcocOepeKeHHIO,
MIPUMEHSATH 3HAHUS 00
W3MEHEHUHU KJIMMaTa,
MIPUHIIUTIB OEPEKITUBOTO
MTPOM3BO/ICTBA,
3(PEKTUBHO IEHICTBOBATH B
Ype3BBIYAHBIX CUTYAIIHSIX;

JIP 30 He mpuHUMATh ACHCTBUS, TPUHOCSIIEE BPEL
OKpYXarollen cpese;

JIP 31 ymeTh MpOTrHO3UPOBATh HEOIATONIPUATHEIE
9KOJIOTMYECKHE MOCIEACTBUS IPEANPUHUMAEMBIX
JEUCTBUI, IPEIOTBPAILATh UX;

JIP 32 paciivpuTh ONbIT AESTENBHOCTH SKOJIOTUYECKON
HaIpaBJIEHHOCTH;

MP 05 pazpabatsiBaTh IJ1aH pelieHus MpoOIeMbl C yIeTOM
aHaJIM3a UMEIOIINXCS MAaTepUaJIbHbIX U HEMATEPUAIbHBIX
pecypcoB;

MP 17 ocymiecTBIIATh LieNEHAIIPaBICHHbIN IOUCK
MIepEeHoca CPEJICTB M CIIOCOOOB JICHCTBUS B

I1P6 04 ymeTh oniepupoBaTh MOHATUSIME: QYHKITUSA,
HenpepbiBHas (PYHKIKA, TPOU3BOIHAS, IEPBOOOpa3Has,
OTIpEeIeNIEHHBIN UHTETrpall; yMETh HAXOIUTh IPONU3BOIHBIE
AJIEMEHTAPHBIX (PYHKUNN, UCTIOIB3YSI CIIPAaBOYHbBIE
MaTepUabl; UCCIEI0BATh B MPOCTEUIINX CIIydasx
GbyHKIMM HA MOHOTOHHOCTh, HAXOIUTh HanOOJIbIIIEE U
HauMeHbIIIee 3HaueHue PYHKUUN; CTPOUTH TpaduKu
MHOTOYJICHOB C UCIIOJIb30BAaHUEM armapaTa
MaTEeMaTHYeCKOTO aHalIM3a; MPUMEHSTh IPOU3BOIHYIO
IIPU PELICHUH 3a]a4 Ha JABMXKEHUE; PelIaTh MPaKTUKO-
OPUEHTUPOBAHHBIC 33/1a4K HA HAUOOJIbIlIee U HAUMEHBIIIEee
3HAUYCHMS], HA HAX0XKJICHHUE IyTH, CKOPOCTH U YCKOPEHHS;
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podecCHOHABHYIO CPENY;

MP 18 ymeTb nepeHOCUTh 3HaHUS B IIO3HABATEIbHYIO U
MPAKTUYECKYIO 00JIaCTH KU3HEACATEIbHOCTH;

MP 34 npennarath HOBbIE TPOEKTHI, OIIEHUBATH UICH
MO3ULIMU HOBU3HBI, OPUTMHAIBHOCTH;

MP 38 naBaTh OLIEHKY HOBBIM CUTYallUsIM, BHOCUTh
KOPPEKTUBBI B JAEATEIBbHOCTb, OLICHUBATH COOTBETCTBUE
pe3yJIbTaTOB LEISIM

IIp6 11 ymers oneprupoBaTh NOHATUSIMU: IBUKEHHUE B
IPOCTPAHCTBE, MOA00HbIE (PUTYPHI B TPOCTPAHCTBE;
UCII0JIb30BAaTh OTHOLLIEHHUE IIJIOIIAIEH TIOBEPXHOCTEN U
00BeMOB TIOJJOOHBIX (UTYP TPU PELICHUN 337134,

ITP6 12 ymeTh BBIUNCIATH T€OMETPUUECKUE BETMUUHBI
(mmuHa, yroJ, miomaas, 00beM, oAb TOBEPXHOCTH),
UCTIOJIb30BATh U3y4YEeHHBIC (DOPMYITBI M METOIBI;

IIK 1.1. BermmoyrHATE
IIOJICBBIC T'€0IC3HUICCKIEC
paboThI HA
MPOU3BOJACTBEHHOM
y4acTKe.

JIP 25 roTOBHOCTE K aKTUBHOM JIEITECILHOCTHU
TEXHOJOTHYECKOW U COLMAIBHOW HAIIPaBJIECHHOCTH,
CrOCOOHOCTh UHUIIMUPOBATH, INIAHUPOBATH U
CaMOCTOSITEILHO BBITIOJHATH TAKYIO AEATEIbHOCTD;

JIP 29 niianupoBaHHUE U OCYIECTBIICHUE JEHCTBUN B
OKpYXKaloIlIEel cpelie Ha OCHOBE 3HAHUS LIEJIei
YCTOWYMBOTO Pa3BUTHSI YEJIOBEUYECTBA;

MP 07 K0OpIUHUPOBATH U BBIMIOJHATH Pa0OTY B YCIOBHSIX
peanpHOTO, BUPTYaThHOTO U KOMOMHUPOBAHHOTO
B3aUMO/JICHCTBHS,

MP 11 oBnaseHue BUAAMU AEATEIbHOCTH MO MOJYYCHHUIO
HOBOTO 3HaHUSI, €r0 MHTEPIPETALUH, TPEOOPA30BAHUIO U
MIPUMEHECHHIO B PA3JIMYHBIX YICOHBIX CUTYalHsIX, B TOM
YUCJIC MPU CO3JIaHUU YUEOHBIX U COIMATBHBIX TTPOEKTOB

ITPB 04 ymeTs onepupoBaTh HOHATUAMU: (DYHKIIMS,
HenpepbIBHas PYHKIMS, TPOU3BOIHAS, IEPBOOOpa3Hasl,
OTIPEJICNIEHHBIN HHTETrpall; yMETh HAXOIUTh IPOU3BOTHbIE
AJIEMEHTApHbIX (PYHKIUHN, UCTIOJb3YsI CIPAaBOYHbIE
MaTepuasbl; UCCIE0BATh B MPOCTEUIINX CIIydasx
(GbyHKIIMM Ha MOHOTOHHOCTh, HAXOIUTh HAauOOJIbIIEE U
HauMeHbIIee 3HaUYeHNe PYHKUUN; CTPOUTH rpaduKu
MHOTOYJIEHOB C UCIIOJIb30BaHUEM arrapaTa
MaTEeMaTHYeCKOT0 aHAJIN3a; IPUMEHSATh POU3BOIHYIO
IpY PELICHNN 33/1a4 Ha JABMKEHHE; PelaTh IPAKTUKO-
OpPUEHTHPOBAHHbIE 33/1a4M HAa HANOOJIbIIEE U HAUMEHbILIEEe
3HA4YEHUs1, Ha HaXOKJCHUE IMyTH, CKOPOCTU M YCKOPEHUS;
IIP6 09 ymeTh oneprpoBaTh NOHATUSIMU: TOUYKA, IPAMast,
IUIOCKOCTh, POCTPAHCTBO, IBYIPAaHHBIN YTo,
CKpELIMBAIOIUECs NPsIMblE, 1apauIeIbHOCTh U
HEePHEHAUKYISAPHOCTD NPSMBIX U INIOCKOCTEH, Yol
MEX]Ty IPSAMBIMH, YTOJI MEX/1y IPSIMOM U INIOCKOCTBIO,
yroJl MEXY IIIOCKOCTSIMH, PACCTOSHUE OT TOUKHU J10
IUIOCKOCTH, PACCTOSIHUE MEXKIY NMPSIMBIMU, PACCTOSIHUE
MEX]y INIOCKOCTSIMHU; YMEHHUE HCII0JIb30BaTh NPU
pelLeHNH 3a]ja4 U3y4eHHbIe (DAKThl U TEOPEMBI
IUIAHUMETPUH; YMEHUE OLIEHUBATh Pa3Mepbl 0ObEKTOB
OKpY’KaloIIero Mupa;

ITP6 10 ymeTs onepupoBaTh MOHATUSIMU: MHOTOTPAHHUK,
ceueHre MHOTOIpaHHUKa, KyO, napasienenune], npusma,
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nupamMua, GUrypa u IOBEpXHOCTh BPAICHUS, [IIHH]IP,
KOHYC, I1ap, cdepa, ceueHus: GUryphl BpameHus,
IUIOCKOCTh, Kacaromascs chepsl, IINHIpPA, KOHYCA,
TUTONIA/Ib TOBEPXHOCTH TUPAMHU/IBI, TPU3MBI, KOHYCA,
WIAH]IPA, TUI0IIaab cepsl, 00beM Kyoa,
MPSIMOYTOJIBHOTO TIapaJUIeIICTUIIeIa, TUPAMUIBI, TIPU3MBI,
WIMH]IPA, KOHYyCAa, IIapa; yYMEHHE H300pakarh
MHOTOTPaHHHUKH ¥ MIOBEPXHOCTH BPAIICHHUS, UX CCUCHHUS
OT PYKH, C TIOMOIIBIO YePTSIKHBIX HHCTPYMEHTOB U
AIIEKTPOHHBIX CPEJICTB; YMEHHE PACIIO3HABATH
CUMMETPHIO B MPOCTPAHCTBE; YMCHHE PAcIiO3HABATh
MPaBWIbHBIE MHOTOTPAHHUKH;

IIP6 12 ymeTh BBIYUCIIATh TEOMETPUUYECKHAE BEITMUNHBI
(mmuHa, yroJ, Momaas, 00beM, MII0Maas> TOBEPXHOCTH),
UCII0JIb30BaTh U3YUeHHBIC (DOPMYITBI U METOJIBI;

IIP6 13 ymeTs onepupoBaTh MOHATHSIMU: IPSIMOYT OJIbHAS
CUCTEeMa KOOPJINHAT, KOOPIUHATHI TOYKH, BEKTOP,
KOOPJMHATHI BEKTOPA, CKAISIPHOE MPOU3BEACHUE, YTOJI
MeX/1y BEKTOpaMH, CyMMa BEKTOPOB, IPOU3BEICHUE
BEKTOpa Ha YKCIIO0; HAXOIUTH C MIOMOIIBIO0 U3YYE€HHBIX
bopMyn KOOpAUHATHI CEpEANHBI OTPE3KA, PACCTOSTHHE
MEXy IBYMSI TOUKAMH;

I1P6 14 ymeTs BRIOMPATh MOIXOAIIANA U3YYCHHBIH METO/T
JUIS pEIICHU 3a]laul, Paclio3HaBaTh MaTeMaTH4YEeCKHe
(bakTel U1 MaTeMaTH4YECKHE MOJETU B IPUPOTHBIX U
OOIIECTBEHHBIX SIBJICHUSX, B UICKYCCTBE; yMEHHUE
MPUBOJIUTH MPUMEPHl MATEMATUYECKUX OTKPHITUN
POCCUICKON 1 MUPOBOM MaTeMaTHUYECKON HAYKU;

ITPy 08 ymeTh cBOOOIHO ONIEpUPOBATH MOHATUSIMU:
rpaduk ¢pyHkuuu, oopatHast QyHKINS, KOMIIO3ZUIUS
byHkuMii, TUHEHAS QYHKIUSA, KBaApaTuuHas (yHKIIHS,
cTernieHHast PYHKIUS C IENIBIM MOKa3aTelneM,
TpUTOHOMETpHUYecKre (QYHKITUU, 0OpaTHbIE
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TPUTOHOMETpHUYECKHE (DYHKIINHU, TIOKAa3aTeIbHAs 1
aorapupmuueckas QyHKIUN; yMEHHE CTPOUTH Tpaduka
(byHKIMI, BRITOJIHATH peoOpa3oBaHus rpadukoB
(GyHKUMI; yMEHUE UCTI0Ib30BaTh rpaduKu (PyHKIUHI 1715
M3Y4YEHUS MIPOLIECCOB U 3aBUCUMOCTEHN MPU PELICHUU
3a/1a4 U3 JAPYrux yueOHbIX MPEAMETOB U U3 PEAIbHOM
YKU3HU; BBIPAXKATh (HOPMYIIaMU 3aBUCUMOCTH MEXKILY
BEJIMYMHAMU;

ITPy 14 ymeTs cBOOOJHO ONIEPUPOBATH MOHATHUIMU:
TOYKa, NpsAMasi, III0CKOCTh, IPOCTPAHCTBO, OTPE30K, JIyY,
IIJIOCKUM yroJl, IBYTPAHHBIN yroJl, TPEXIPAHHBIA yTOJI,
HEepeCceKaroInecs, apauIebHbIE U CKPELIMBAIOIUECS
npsiMble, TapaIeIbHOCTh U MEPIEHANKYISIPHOCTh
MPSIMBIX U IJIOCKOCTEHN, YTOJI MEXIY IPSIMBIMH, YT OJI
MEX1y MPSMOH U IIIOCKOCTBIO, YTOJI MEXIY
IJIOCKOCTSIMU; YMEHUE UCIOJIb30BaTh PU PEILIEHUH 33/1a4
M3YyYEHHbIE (PaKThl U TEOPEMBI IUTAHUMETPHUH; YMEHHE
OLICHUBATh pa3Mepbl 00BEKTOB B OKPYXKAIOIIEM MUPE;
YMEHHUE ONEepPUPOBATh MOHATUSIMU: MHOTOI'PaHHHUK,
CeueHHe MHOTOTPaHHUKA, TPABUIbHBI MHOTOTPDaHHUK,
npu3Ma, TupamMua, purypa u NoBEpXHOCTh BpaIllEHUS,
LWINHAP, KOHYC, 1ap, cgepa, pa3BepTka NOBEPXHOCTU
CeueHMs KOHyca ¥ LWIMHIPA, apajlieIbHble OCH WIH
OCHOBAHMIO, CEUEHHE 111apa, IUIOCKOCTh, Kacaroascs
cdepsl, HWINHAPA, KOHYCAa; YMEHHE CTPOUTh CEUEHHE
MHOT'OI'paHHHKA, N300pakaTh MHOTOTPAHHUKH, (PUI'YPBI U
IIOBEPXHOCTHU BPALIEHUS, UX CEUCHUs, B TOM YHUCIIE C
HOMOILBIO MIEKTPOHHBIX CPEACTB; YMEHHUE IPUMEHSATh
CBOICTBA r€OMETPUUYECKUX (PUTYDP, CAMOCTOSITEIBHO
(bopMynHUpOBaTh OINpEeIICHUS U3y4aeMbIX QUTYp,
BBIJIBUI'aTh TUIIOTE3bI O CBOMCTBAX M NMPU3HAKAX
reoMeTpudeckux (Guryp, 000CHOBBIBATh HJIM OIIPOBEPraTh
UX; YMEHUE NMPOBOJNUTH KIacCUPHUKAIHIO PUTYp 11O
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Pa3IMYHBIM NPU3HAKAM, BBITIOIHATH HEOOXOJMMBbIE
JIOTIOJTHUTEIILHBIE TIOCTPOCHUS;

ITPy 15 ymenue cBOOOAHO OTIEpUPOBATH MOHATUSIMHU:
wiomaab Gpurypel, 00beM GUrypbl, BeTM4InHA yria,
paccTosiHUE OT TOYKH JI0 IIOCKOCTH, PACCTOSTHHE MEXKTY
NPSMBIMH, PACCTOSIHUE MEXK]TY TUIOCKOCTSIMHU, TIONIA b
cdepsl, TUIOIMAb MOBEPXHOCTH TUPAMHUIBI, TIPU3MBIL,
KOHYCa, IIIIHH/PA, 00BeM KyOa, MPSIMOYTOJILHOTO
napaieNienuea, MupaMuIbl, TPU3MBI, IWIHHIPA,
KOHYCa, IIapa; yMEHHE HaXOIUTh OTHOIIEHHE 00BEMOB
1o1I00HbIX uryp;

IIPy 18 ymeHnue MoaeIMpoBaTh peajlbHbIE CUTYallMu Ha
SI3BIKE MAaTEMaTHKH; COCTABIISITh BEIPAKCHUSI, YypaBHEHHUS,
HEPaBEHCTBA U MX CHCTEMBI TI0 YCIOBHUIO 3a]1auH,
UCCIIEIOBATh MMOCTPOSHHBIE MOJICIH C HCIIOJIb30BAaHHEM
ammapara anreOpbl, HHTEPIPETHPOBATH MOJTyICHHBIH
pe3yibTaT; CTPOUTH MaTEMaTHUECKUE MOJICITH C TIOMOIIBHIO
reOMEeTPUYECKUX MOHITUH U BEIMYHH, PELIaTh CBA3aHHBIE
C HUMHU IPAaKTUYECKUE 33a4H; COCTABIATh
BEPOSATHOCTHYIO MOJIENIb M UHTEPIIPETUPOBATh
HOJTy4E€HHBIH pe3ysIbTaT; pellaTh NPUKIaIHbIE 3a0aUu
CpeACTBaMU MaTeMaTHYECKOro aHaJIN3a, B TOM YHCIe
COLIMAIBHO-3KOHOMUYECKOro U (PU3NYECKOT0 XapaKTepa;

IIK 1.2. Beimnoagars
TornorpaduuecKne ChbeMKU
pa3IMYHBIX MacIITA0OB.

JIP 25 roToBHOCTH K aKTUBHOHU AESITEIHLHOCTH
TEXHOJIOTMYECKOM M COIMaIbHOW HAIPABICHHOCTH,
CIOCOOHOCTh MHUIIMUPOBATH, TUTAHUPOBATH U
CaMOCTOSITENILHO BBIMIOJHATH TAKYIO IEATEIbHOCTb;

JIP 29 nuianupoBaHUEe U OCYLIECTBIIEHUE JEHCTBUI B
OKpY’KaroIllel cpeie Ha OCHOBE 3HAHUS Iiesiei
YCTOHYHMBOTO Pa3BUTHUS YEIIOBEUECTBA;

MP 07 K0OpIUHUPOBATH U BBIMIOJIHATH PAaOOTY B YCIOBHSIX
peabHOTO, BUPTYAIbHOTO U KOMOMHUPOBAHHOTO
B3aNMOJICHCTBHS,

IIPB 04 ymeTh oniepupoBaTh MOHATUSIMH: (QYHKITUS,
HenpepbIBHas (PYHKIMS, TPOU3BOIHAS, IEPBOOOpa3Has,
OTIpEeIeNIEHHBIN UHTETpall; yMETh HAXOAUTh IPOU3BOIHbBIE
AIIEMEHTAPHBIX (PYHKIUN, UCTIOTIB3YsI CIIPAaBOUYHbBIE
MaTepuasbl; UCCIEI0BATh B MPOCTEUIINX CIIydasx
GbyHKIIMM Ha MOHOTOHHOCTh, HAXOIUTh HanOOJIbIIIEe U
HauMEHbIIIee 3HaYeHNe PYHKUUN; CTPOUTH rpaduKu
MHOTOYJICHOB C UCIIOJIb30BAaHUEM arapaTa
MaTeMaTUYECKOT0 aHaJIN3a; TPUMEHSATh TPOU3BOAHYIO
NIPU PELICHNH 3a/1a4 Ha ABUKEHUE; pellaTh MPAKTUKO-
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MP 11 oBnasneHue BUAAMH I€ATEIBHOCTH TI0 MOJTYYEHUIO
HOBOTO 3HaHUS, €0 WHTEPIIPETAINH, TPEOOPA3OBAHUIO U
MIPUMEHEHHIO B PA3JIMYHBIX YUEOHBIX CUTYaLUSIX, B TOM
YUCJIE MPU CO3/IAaHUU YYEOHBIX U COIMATBHBIX ITPOEKTOB

OpUEHTHPOBAaHHbIE 33/1a4H HA HANOOJIbIIIEe U HAUMEHbBIIIEE
3HAuUEHUs, HA HAXOXKJACHUE ITyTH, CKOPOCTU U YCKOPEHUS;
ITP6 09 ymeTh onepupoBaTh NOHATUAMU: TOUKA, IpSMas,
IJIOCKOCTh, IPOCTPAHCTBO, ABYIPAHHBIN yroJl,
CKpeIlMBarOIIHECs MpsiMble, TapajiIeIbHOCTh U
NEePIEeHIUKYISIPHOCTD MPSAMBIX U INIOCKOCTEH, YToJ
MEX/1y MPSMBIMH, YTOJI MEXAY NPSMOUN U INIOCKOCTBIO,
YroJl MEXAY IIOCKOCTSIMH, PACCTOSIHUE OT TOUYKHU J10
IJIOCKOCTH, PACCTOSIHUE MEXTy IPSIMBIMU, PACCTOSIHUE
MEX/1y IIIOCKOCTSIMH; YMEHHE UCII0JIb30BaTh MPU
pelIeHNH 3a]1a4 U3y4eHHbIE (PaKThl U TEOPEMBI
IUTAHUMETPUU; YMEHHUE OLIEHUBATh pa3Mepbl 00bEKTOB
OKpY’KaIoIllero MHUpa;

IIP6 10 ymeTs onepupoBaTh MOHATHSIMHU: MHOTOTPAHHUK,
ceueHre MHOTOTpaHHUKa, Ky0, mapaijienenumnes], Ipu3ma,
nupamMua, Gpurypa u NOBEpXHOCTh BpallleHUs, IWIHH]ID,
KOHYC, 111ap, cdepa, ceueHus: GUrypsl BpaieHus,
IJIOCKOCTh, Kacarommascs chepsl, HWINHIAPA, KOHYCA,
IUIONIA/Ib MOBEPXHOCTH MTUPAMU/IBL, TPU3MBI, KOHYCA,
MUAJTUHIPA, TII0anb chepbl, 00beM Kyda,
IPSIMOYTOJIBHOTO Napajuieienunea, TMpaMubl, IPU3MBbI,
HWIMH]Ipa, KOHYCa, I1apa; yMeHHe u300paxkarh
MHOTOTPaHHHUKHU U MMOBEPXHOCTH BPAILICHUS, UX CEUCHHUS
OT PYKH, C IOMOIIbIO YEPTEKHBIX HHCTPYMEHTOB U
AJIEKTPOHHBIX CPEACTB; YMEHHE paclio3HABATh
CUMMETPHUIO B IPOCTPAHCTBE; YMEHHE PACIIO3HABATh
MPaBHJIbHbIE MHOTOTPaHHUKH;

IIP6 12 ymeTh BBIYUCIATh TEOMETPUUYECKUE BETUUMHBI
(IuHA, Yroui, TUIoIa b, 00beM, IIIOMIa/lb TOBEPXHOCTH),
UCIO0JIb30BaTh U3yUYEHHBIE (DOPMYIIBI U METOJIbI;

IIP6 13 ymeTs onepupoBaTh NOHATUSIMU: IPAMOYTOJIbHAS
CUCTEMA KOOPJANHAT, KOOPIUHATBI TOUKH, BEKTOP,
KOOPJMHATHI BEKTOPA, CKAISIPHOE POU3BEACHUE, YOl
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MEX/1y BEKTOpaMH, CyMMa BEKTOPOB, IIPOU3BEICHHE
BEKTOpa Ha YKCJIO; HAXOIUTH C IIOMOIBIO U3YYEHHBIX
(bopMyI KOOPAMHATHI CEPEANHBI OTPE3KA, PACCTOSHHE
MEX/1y IByMSI TOUKAMU;

ITP6 14 ymeTs BbIOMpaTh NOAXOAAIIUN U3YYEHHBIH METO
JUIs pEeIIeHUs 3a]1aul, paclio3HaBaTh MaTeMaTHUECKUe
(akThl U MaTEMaTHUYECKUE MOJIEIH B PUPOJHBIX U
OOIIIECTBEHHBIX SIBJIICHUSAX, B UCKYCCTBE; YMEHUE
PUBOJUTH MPUMEPHl MAaTEMaTUUECKUX OTKPBITUI
POCCUICKON M MUPOBOM MaTeMaTUYECKON HAYKH;

ITPy 08 ymeTs cBOOOAHO ONIEPUPOBATH MOHATUSAMU:
rpaduk QyHkun, oOpaTHas QyHKIIHS, KOMIO3UIUS
byHKUMA, TUHEeHas QyHKIUS, KBagpaTuuHas (yHKIIHS,
cTerneHHast PYHKIUS C IeJIbIM MoKa3aTeleM,
TpUTOHOMETpHUecKue QYHKIUU, 0OpaTHbIE
TpUTOHOMETpHUecKre (QYHKIMY, OKa3aTelbHas U
norapudmuueckas GyHKIUU; yMEHUE CTPOUTH rpaduka
(GYHKITUHN, BBITIOJIHATH IPE0Opa3oBaHus IpaQuKoB
GYHKIIUN; YMEHUE UCTIOIB30BaTh rpaduku PYHKITUH AJ1s1
M3YYEHHUS MPOLIECCOB M 3aBUCHUMOCTEH MPHU pPEeLICHUH
3aJa4 U3 IPYrux y4yeOHbIX MIPEMETOB U U3 PEaIbHOM
’KU3HU; BBIpaxaThb (POpMyIaMy 3aBUCUMOCTH MEXY
BEJIMYMHAMU;

[Py 14 ymeTs cBOOOAHO OTIEPHPOBATH MOHATUSIMH:
TOYKa, MpsiMasi, IIIOCKOCTh, MPOCTPAHCTBO, OTPE3OK, JIyY,
IIJIOCKUH yroJl, ABYTPaHHbINA YTOJI, TPEXTPAHHBIA YToJl,
nepeceKaroIrecs, napauieabHble U CKPEIINBAIOIINECS
npsiMble, TapalIeIbHOCTh U MEePIEHANKYIIPHOCTh
MPSIMBIX U IJIOCKOCTEH, YroJI MeXAY IPSIMBIMU, YTOJI
MEX/1y MPSMOI U MIIOCKOCTBIO, YTOJl MEXTY
IUIOCKOCTSIMU; YMEHUE HCIOIb30BaTh MPU PEIICHUH 3a/1a4
U3y4YCHHbIE (PAKTBI U TEOPEMBI IIJIAHUMETPUH; YMEHHE
OIICHUBATh pa3Mepbl 00BEKTOB B OKPYXKAIOIEM MUDPE;
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yYMEHHUE ONIEPUPOBATH MOHATUIMU: MHOTOTPAHHUK,
CEYCHUE MHOTOTIPAHHHKA, TPABMUIBHBIM MHOTOTPAaHHUK,
npu3Ma, mupamuaa, GUrypa u moBEpPXHOCTh BpaIllCHUS,
WIAH]IP, KOHYC, TIap, cdepa, pa3BepTKa MOBEPXHOCTH
CEYCeHHS KOHYCa U IWIMH/APA, MapajlyIeIbHbIE OCU HIIH
OCHOBAaHHIO, CEYEHHE 11apa, MIIOCKOCTb, KacaroLlasics
chepsl, IIMHIPA, KOHYCA; YMEHUE CTPOUTH CEUCHUE
MHOTOTpaHHHKA, H300paKaTh MHOTOTPAHHUKH, (DUTYPHI U
MMOBEPXHOCTHU BpAIIIEHUs, UX CEUEHHUS, B TOM YHUCIIE C
MTOMOIIIBIO AJIEKTPOHHBIX CPEICTB; YMEHHE MPUMEHSTh
CBOMCTBA Fr€OMETPUUECKUX (PUTYP, CAMOCTOATEIHHO
bopMyIHpOBaTh ONPEICIICHUS N3ydaeMbIX QUryp,
BBIJIBUTATh THIOTE3bI O CBOMCTBAX M MPU3HAKAX
reoMeTpuIecKuX (hUryp, 000CHOBHIBATH UJTU OTPOBEPTAThH
WX; YMEHHE MMPOBOUTH KIaccuuKaiuio Guryp mo
Pa3TUYHBIM MPU3HAKaM, BBITIOJHITH HEOOXO0IMMBIE
JIOTIOJTHUTETLHBIE TIOCTPOCHUS;

IIPy 15 ymenue cBOOOAHO OTIEPUPOBATH MOHSATHSIMH:
miomaas GUrypel, 00bemM (GUTyphl, BETHYUHA yTia,
paccTosiHre OT TOYKHU J0 MIIOCKOCTH, PACCTOSIHUE MEXKTY
NPSIMBIMHU, PACCTOSIHUE MEXAY IITIOCKOCTSAMH, IJIOMIA/lb
cdepsbl, TIOIIAIb TOBEPXHOCTH MUPAMUIbI, IPU3MBI,
KOHYcCa, IIWINHpPa, 00beM Ky0a, MPSIMOYroJIbHOTO
napajuiesienumne1a, TupaMuibl, IPU3MbL, [UITUHIPA,
KOHYCa, 1l1apa; yMEHUE HaXOAUTh OTHOIIEHHE 00BEMOB
oJ00HBIX (uryp;

ITPy 18 ymenue MoienupoBaTh pealibHbIE CUTyalluH Ha
A3bIKE MAaTEMaTUKH; COCTABIISATH BBIPAKECHHUS, YPABHEHUS,
HEPABEHCTBA U UX CHCTEMBI 10 YCIOBHUIO 3a/1a4H,
UCCIIEIOBATh MOCTPOEHHBIE MOJICH C UCTIOJIB30BaHUEM
amnmapara aireopbl, UHTEPIPETUPOBATH MOTYICHHBIN
pe3ynbTaT; CTPOUTh MATEMATUUECKUE MOJIETU C TIOMOUIbIO
T€OMETPUYECKUX MOHATUH U BEIMYUH, PEIIATh CBA3aHHbIE
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C HUMHU NPAKTUYECKUE 337aUU; COCTABIIATh
BEPOSITHOCTHYIO MOJIETb U UHTEPIPETUPOBATH
MIOJIy4YEHHBIH PE3yJbTaT; peliaTh NPUKIAAHbIE 3a1a41
CpelcTBaMU MaT€MaTUYECKOIO aHAJIM3a, B TOM 4HCIIe
COLIMAITBHO-PKOHOMHUYECKOTO U (PU3NIECKOTO XapaKTepa;

IIK 1.3. BoinonasTh
rpaduueckue paboThl O
COCTaBJICHUIO
KapTorpapu4eckux
MaTepHuasoB.

JIP 25 rOTOBHOCTH K aKTHBHOM JI€ATETLHOCTH
TEXHOJIOTMYECKOM ¥ COLMAIbHOW HAIPABICHHOCTH,
CrOCOOHOCTh MHUIIMUPOBATH, INIAHUPOBATH U
CaMOCTOSITEJILHO BBITIOJHATH TAKYIO JACSITEIBHOCTD;

JIP 29 nanupoBaHKUe U OCYIIECTBIEHUE ACHCTBUN B
OKpYXKaloIlel cpelie Ha OCHOBE 3HAHUS LIEJIei
YCTOMYHMBOTO Pa3BUTHS YEJIOBEUYECTBA;

MP 10 crtocoOHOCTBIO ¥ TOTOBHOCTBIO K
CaMOCTOSITEIBHOMY TIOMCKY METOJIOB PEIICHHS
MPaKTUYECKHUX 33J1ay, TPUMEHEHHUIO Pa3INYHBIX METO/IOB
TTO3HAHUS;

MP 13 craButh u popmMyaupoBaTh COOCTBEHHBIC 3a/1a4H B
00pa30BaTeNIbHON 1EATENHHOCTH U dKU3HEHHBIX CUTYaIHUsIX;

ITPB 04 ymets onepupoBaTh NOHATUAMU: (DYHKIIMS,
HenpepbIBHas (PyHKIMS, TPOU3BOIHAS, IEPBOOOpaA3Has,
OTIPEJCIIEHHBIN UHTETrpal; yMETh HAXOIUTh IPON3BOIHBIE
3JIEMEHTApHBIX (PYHKIUH, UCHOJIb3Ysl CIIPAaBOYHbIE
MaTepuabl; UCCIEN0BATh B MPOCTEUIINX CIIydasx
(GyHKIIMM Ha MOHOTOHHOCTh, HAXOIUTh HauOoJIbIIEE U
HauMeHbIIee 3HaYeHNEe PYHKUUN; CTPOUTH rpapuKu
MHOTOYJIEHOB C UCIIOJIb30BAaHUEM arapara
MaTeMaTHYeCKOT0 aHaJIN3a; MPUMEHSTh IPOU3BOIHYIO
IIPU PELICHNH 3a]a4 Ha JABM)KEHUE; pelIaTh IPaKTUKO-
OpPUEHTUPOBAHHBIE 3a/1a4K Ha HauOoJIbIlIee U HaUMEHbIIee
3HA4YEHUs1, Ha HaXOXKIECHUE IyTH, CKOPOCTU M YCKOPEHHUS;
IIP6 09 ymeTh oneprpoBaTh NOHATUSIMU: TOUYKA, IPAMasi,
IUIOCKOCTh, POCTPAHCTBO, IBYIPaHHBIN yroJ,
CKpELIMBAIOIUECS NPsIMbIE, IAPATUIETBHOCTD U
HEPHIEHIUKYIAPHOCTD NPSIMBIX U INIOCKOCTEH, YToJl
MEXy IPSIMBIMH, YTOJ MEXy IPSIMOI U INIOCKOCTBIO,
YroJl MEXY MIIOCKOCTSIMH, PACCTOSIHUE OT TOUKH 10
IUIOCKOCTH, PACCTOSIHUE MEKIY NMPSIMBIMU, PACCTOSIHUE
MEX]y INIOCKOCTSIMHU; YMEHHUE HCII0JIb30BaTh IIPU
pelLleHUH 3ajay U3y4eHHbIe (DAKThl U TEOPEMBI
IUIAaHUMETPUH; YMEHUE OLIEHUBATh Pa3Mepbl 00bEKTOB
OKpY’KaloIIero Mupa;

IIP6 10 ymeTs onepupoBaTh MOHATUAMHU: MHOTOTPAHHUK,
ceueHre MHOTOIpaHHUKa, KyO, napaiesienune, npusma,
nupamua, GUrypa U NOBepXHOCTh BPAICHHUs, LIMIUH/P,
KOHYC, 11ap, cdepa, ceueHus: GUrypbl BpalieHus,
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IUIOCKOCTh, Kacaromascs chepsl, IIMHIPA, KOHYCA,
TUTONIA/Ib TOBEPXHOCTH TUPAMU/IBI, IPU3MBI, KOHYCA,
WIMH]IPA, TUI0IIaab chepsl, 00beM Kyoa,
MPSIMOYT'OJIBHOTO TapajuIeeuIe1a, TUPaMUIbl, TPU3MBI,
UUJIUHIpPA, KOHYCA, 11apa; YMEHHE H300paxaTh
MHOTOTPAaHHUKH M IIOBEPXHOCTH BPAIICHHUS, UX CCUCHHS
OT PYKH, C TIOMOIIBIO YePTSKHBIX HHCTPYMECHTOB U
AJIEKTPOHHBIX CPEJICTB; YMEHUE PACIIO3HABATD
CHMMETPHIO B IPOCTPAHCTBE; YMEHHUE PACIIO3HABATH
MIPABIJIbHBIC MHOTOTPAaHHUKH;

ITP06 12 ymeTh BBIUUCIATH T€OMETPUUECKHE BETNUUHBI
(mmuHa, yrou, momaas, 00beM, MIoMaas> TOBEPXHOCTH),
UCII0JIb30BaTh U3YUeHHBIC (DOPMYITBI U METOJIBI;

IIP6 13 ymeTs onepupoBaTh MOHATHAMU: IPAMOYTOJIBHAS
CUCTEeMa KOOPJINHAT, KOOPIMHATHI TOUYKH, BEKTOD,
KOOPJMHATHI BEKTOPA, CKAISIPHOE MPOU3BEICHUE, YTOJI
MEXy BEKTOPaMH, CyMMa BEKTOPOB, ITPOU3BEICHNE
BEKTOpa Ha YKCII0; HAXOUTH C IIOMOIIBIO U3YYEHHBIX
bopMyn KOOPIAUHATHI CEPEUHBI OTPE3KA, PACCTOSTHHE
MEX1y IBYMSI TOUKAMH;

I1P6 14 ymeTs BRIOMPATh TOIXOIANIAN U3YYCHHBIH METO/T
JUIS pEIICHUS 3a]1auM, paclio3HaBaTh MaTeMaTH4eCKHe
(bakTel 1 MaTeMaTHUYECKHE MOJETU B IPUPOTHBIX U
OOIIIECTBEHHBIX SBJICHUSAX, B HICKYCCTBE; YMEHUE
[PUBOJIUTH MPUMEPbl MATEMATUYECKUX OTKPBITUI
POCCUICKOM 1 MUPOBOM MaTEMAaTHYECKON HAYKH;

ITPy 08 ymeTs cBOOOAHO ONIEpUPOBATH MOHSATUSIMU:
rpaduk ¢pyHkuuu, oopatHas QyHKIMs, KOMIO3UIIHS
byHkumii, TuHEeiHasS QyHKUMA, KBaJApaTuuHas (QyHKIHS,
cTerneHHast QYHKIHUS C [ENbIM MOKa3aTelneM,
TpUTOHOMETpHUYEcKHe (QYHKIMHU, OOpaTHBIE
TpUTOHOMETpHUYECKHe QPYHKIUH, MTOKa3aTeNbHas U
norapudmuyueckas QyHKIIUU; yMEHUE CTPOUTH rpaduka
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¢byHKIU, BRITOIHATH IpeoOpa3oBaHus rpadukoB
(byHKIMI; yMEHHE UCTIOIB30BATh TPAPUKH PYHKIIHHA 15
U3yUYCHHS IPOLIECCOB U 3aBUCUMOCTEH MPH peIlIeHUH
3aa4d U3 APYrux yYeOHBIX MPEIMETOB U U3 PeaIbHON
YKU3HU; BBIPAXKATh (HOPMYIIaMU 3aBUCUMOCTH MEXKILY
BEIIMYMHAMU;

ITPy 14 ymeTs cBOOOAHO ONIEPUPOBATH MOHATUSAMU:
TOYKa, MpsiMasi, III0CKOCTh, IPOCTPAHCTBO, OTPE30K, JIyY,
IJIOCKUM yroJl, IBYTPAaHHBIN yroJl, TpEXTpaHHBIN yrod,
HEepEeCEeKaroIUeCs, apauIeIbHbIE U CKPELIMBAIOIIUECS
npsIMbIe, TAPAIIISIEHOCT B IEPIICHANKYIISIPHOCTD
NPSMBIX ¥ TDIOCKOCTEH, YToJl MEKIY MPSIMBIMHA, YT O
MEX1y MPSMOI U MIIOCKOCTBIO, YTOJl MEXTY
IUIOCKOCTSIMU; YMEHHUE HCIIOJb30BaTh MPU PELICHUH 3a/1a4
U3y4eHHBIE (PAKTHI U TEOPEMBI IUTAHUMETPUH; YMEHUE
OIICHUBATh pa3Mepbl 00BEKTOB B OKPYXKAIOLIEM MUPE;
YMEHHUE OTIEPUPOBATH MOHITHAMHU: MHOTOTPAaHHHUK,
CeueHre MHOTOIPaHHUKA, IPaBUIbHBI MHOTOTPAHHUK,
npu3Ma, IupamMua, Gurypa u NoBEpXHOCTh BpaILlEHUS,
LWINHAP, KOHYC, 1map, chepa, pa3BepTKa IOBEPXHOCTU
CeueHMs KOHyca ¥ LWIMHJPA, apajuleiIbHbIE OCH WIN
OCHOBAHMIO, CEUEHHE 11apa, IIOCKOCTh, Kacarouascs
cdepsl, HWINHAPA, KOHYCA; YMEHHUE CTPOUTh CEUEHHE
MHOTOI'paHHHKA, H300pakaTh MHOTOTPAHHUKH, (PUI'YPBI U
IIOBEPXHOCTHU BPALIEHHUS, UX CEYEHUs, B TOM YHUCIIE C
HOMOILBIO NIEKTPOHHBIX CPEACTB; yMEHHE IPUMEHSATh
CBOICTBA reOMETPUUYECKUX (PUTYP, CAMOCTOSITEIBHO
(bopMynHUpOBaTh OINpeesIeHUs U3ydaeMbIX QUTyp,
BBIJIBUI'aTh TUIIOTE3bI O CBOMCTBAX U MPU3HAKAX
reoMeTpudeckux (Guryp, 000CHOBBIBAaTh UM OIIPOBEPraTh
UX; YMEHHUE NMPOBOJUTH KIacCU(UKALMIO PUTYD T10
pas3IMYHBIM NPU3HAKaM, BBITOJIHATh HEOOX0AUMBIE
JIOTIOJIHUTEIIbHBIE TIOCTPOEHUS;
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ITPy 15 ymenue cBOOOAHO OTIEpUPOBATH MOHATUSIMHU:
wiomaab Gurypel, 00bemM GUrypbl, BeTUYMHA yIIIa,
paccTostHUE OT TOYKH JI0 TUIOCKOCTH, PACCTOSIHUE MEXKIY
NPSMBIMH, PACCTOSIHUE MEXKTY TUIOCKOCTSIMH, TUIOIA b
cepsl, TUIOIAb MOBEPXHOCTH MTUPAMHUIBI, IPU3MBI,
KOHYCa, IIIHH/PA, 00BeM KyOa, MPSIMOYTOJILHOTO
napaieNienunea, MupaMuabl, IPU3MbI, HUIHHIPA,
KOHYCa, [Iapa; yMEHUE HAXOIUTh OTHOIIEHHE 0OBEMOB
101I00HbBIX (uUryp;

IIPy 18 ymeHnue MoeIMpoBaTh peajlbHbIE CUTYallMu Ha
SI3bIKE€ MAaTEMaTHKH; COCTABIISTh BEIPAKCHUS, YpaBHEHUS,
HEPaBEHCTBA U X CHCTEMBI TI0 YCIIOBHUIO 3aa4H,
UCCIIEIOBATh MMOCTPOSHHBIE MOJICIH C HCIIOJIb30BAaHHEM
ammapara anreOpbl, HHTEPIPETUPOBATH MOJTyISHHBIH
pe3yibTaT; CTPOUTH MAaTEMaTHUECKUE MOJICITH C TIOMOIIBIO
TeOMETPUIECKUX MOHITUH U BETMYMH, PENIaTh CBI3aHHBIC
C HIMH TPAaKTUYECKUE 3a/1a4H; COCTABIISTh
BEPOSATHOCTHYIO MOJIENIb M UHTEPIIPETUPOBATh
HOJTy4E€HHBIH pPe3yJIbTaT; pellaTh NPUKIAIHbIC 3a1a41
CpeACTBaMU MaTeMaTHYECKOro aHaJIN3a, B TOM YHCIIe
COLIMAIBHO-3KOHOMHUYECKOT0 U (PU3NYECKOTO XapaKTepa;

IIK 1.5. BbInoaHsATh
nemudpupoBanme a’dpo- u
KOCMUYECKUX CHUMKOB
JUIS TIOJTy4EHUS
nHpopMmaruu 06
00BeKTaX HEJABUKHUMOCTH.

JIP 33 chopMupOBaHHOCTh MUPOBO33PCHHSI,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayK{ U OOIIECTBEHHOM MPAaKTHKH, OCHOBAaHHOTO HA
JUAJIOTe KYJIBTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO
Me€CTa B MOJIUKYJIbTYPHOM MUDE;

JIP 35 oco3HaHue NEHHOCTH HAYYHOU JESITEeIbHOCTH,
FOTOBHOCTb OCYHIECTBIISATh IPOEKTHYIO U
HCCIEA0BATENbCKYIO ACSITENIBHOCTh UHANBUAYAIbHO U B
rpynme

MP 11 oBnasneHue BUAAMH I€ATEIBHOCTH TIO MOJTYYEHUIO
HOBOTO 3HaHUS, €0 UHTEPIIPETALINH, TPE0OPA30BAHUIO U

IIPB 04 ymeTh oniepupoBaTh MOHATUAMHU: (PYHKITHS,
HenpepbIBHas (PYHKIMS, TPOU3BOIHAS, IEPBOOOpa3Has,
OTIpeIeNIEHHBIN UHTETrpall; yMETh HAXOIUTh IPOU3BOIHbBIE
3JIEMEHTAPHBIX (PYHKIUN, UCTIOIB3YsI CIPAaBOUYHbIE
MaTepUasbl; UCCIEI0BATh B MPOCTEUIINX CIIydasx
GbyHKIMM HA MOHOTOHHOCTh, HAXOIUTh HAaOOJIbIIIEE U
HauMEHbIIIee 3HaUYeHUe PYHKIUN; CTPOUTH rpaduKku
MHOTOYJICHOB C UCIIOJIb30BAaHUEM allapara
MaTEeMaTHYeCKOTO aHAJIN3a; MPUMEHSITH MPOU3BOIHYIO
P PELLICHNH 3a/1a4 Ha ABUKEHUE; pellaTh MPAKTUKO-
OPHUEHTUPOBAHHBIC 3a/1a4K Ha HAaNOOJIbIIIee M HAUMEHBIIIee
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MPUMEHEHHIO B PA3JIMYHBIX YI€OHBIX CUTYAIHUSIX, B TOM
YHCIIe IPH CO3AaHNU YUEOHBIX U COLMAIBHBIX TPOEKTOB;
MP 13 craButh 1 HopMyTHPOBATH COOCTBEHHBIE 33/1a4H B
00pa3oBaTeNbHON ACATEIBHOCTH M KU3HEHHBIX CHTYAIUX;

3HAuEHUs, HA HaXOXJAECHUE ITyTH, CKOPOCTH U YCKOPEHMUS;
ITP6 09 ymeTh onepupoBaTh NOHATUAMU: TOUKA, IpSMas,
IJIOCKOCTh, IPOCTPAHCTBO, ABYTPAHHBIN YTOJI,
CKpeIlMBaroIIHecs MpsiMble, TapaIeIbHOCTh U
NEePIEeHIUKYISIPHOCTD MPSAMBIX U IJIOCKOCTEH, yro
MEX1y MPSMBIMH, YTOJI MEXIY NPSIMOMN U IIIOCKOCTBIO,
YroJl MeXAY IUIOCKOCTSIMH, PACCTOSIHUE OT TOUYKHU /10
IJIOCKOCTH, PACCTOSIHUE MEXKTy IPSIMBIMU, PACCTOSTHUE
MEX/1y IIIOCKOCTSIMH; YMEHHE HUCIIOJIb30BaTh MPU
pelIeHNH 3a]1a4 U3y4eHHbIE (PaKThl U TEOPEMBI
IUTAHUMETPUH; YMEHHE OLIEHUBATh pa3Mepbl 00bEKTOB
OKpPYKaIoILlero MUpa;

IIP6 10 ymeTs onepupoBaTh MOHATUAMH: MHOTOTPAaHHUK,
ceueHre MHOTOTrpaHHHKa, Ky0, mapaienenumnes, npu3ma,
nupamMuia, Gurypa u NOBEepXHOCTh BpallleHUs, IWIHH]ID,
KOHYC, 111ap, cepa, ceueHus: Gurypsl BpaeHus,
IJIOCKOCTh, Kacaromascs chepsl, IINHIpPA, KOHYCA,
IUIONIA/Ib MOBEPXHOCTU MUPAMUIbI, IPU3MBI, KOHYCA,
MUAJTUHIPA, TTI0MAIs cheprl, 00beM KyOa,
IPSIMOYTOJIBHOTO Napajuieienuneia, TUpaMuIbl, IPU3MBI,
HWIMH]Ipa, KOHYCa, 11apa; yMeHHe u300pakarh
MHOTOTPaHHUKHU ¥ MIOBEPXHOCTH BPAIICHUS, UX CEUCHUS
OT PYKH, C TOMOUIbIO YEPTEKHBIX HHCTPYMEHTOB U
ANIEKTPOHHBIX CPEACTB; YMEHHE pACIIO3HABATh
CUMMETPHUIO B POCTPAHCTBE; YMEHHE PACIO3HABATh
IIPaBWJIbHbIE MHOTOT'PaHHUKH;

IIP6 12 ymeTh BBIYUCIATh TEOMETPUUECKUE BETUUMHBI
(IuHa, YroJi, IIIoIa b, 00beM, IIJIOMIA/lb TOBEPXHOCTH),
UCIO0JIb30BaTh U3y4EHHBIE (DOPMYIIBI U METOJIBL;

IIP6 13 ymeTs onepupoBaTh NOHATUAMU: IPSIMOYTOJIbHAS
CUCTEeMa KOOPJMHAT, KOOPIUHATHI TOYKHU, BEKTOP,
KOOpPJMHATHI BEKTOPA, CKAISIPHOE POU3BEACHUE, YOl
MEX 1y BEKTOpPaMH, CyMMa BEKTOPOB, IPOU3BEICHHE
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BEKTOpa Ha YKCJIO; HAXOIUTh C IIOMOIIBIO U3Y4YEHHBIX
(bopMyI1 KOOpIMHATHI CEPEAMHBI OTPE3KA, PACCTOSIHUE
MEX]y ABYMS TOUKaMH;

ITP6 14 ymeTs BbIOMpaTh NMOAXOAAIIUN U3YYEHHBIH METO
JUIs pEelIeHUs 3a]laul, paclio3HaBaTh MaTeMaTHUECKUe
(akThl U MaTEMaTHUYECKUE MOJIEIH B IPUPOJHBIX U
0OIIECTBEHHBIX SIBIICHUSAX, B UCKYCCTBE; YMEHHUE
NPUBOAUTH PUMEPHI MATEMAaTHIECKUX OTKPBITHI
POCCHIICKOM U MUPOBOM MaTeMaTHYECKOW HAYKH;

ITPy 08 ymeTs cBOOOHO OTIEPUPOBATH OHATUSMU:
rpaduk QyHkiun, oopaTHas QyHKIIHS, KOMIO3UIUS
GbyHKUMM, TUHETHas QyHKIUSA, KBagpaTUyHas (QyHKIIMS,
cTerneHHast PYHKIUS C LeJIbIM M0Ka3aTeleM,
TpUTOHOMETpHUEcKre QYHKIMU, 0OpaTHbIE
TpUTOHOMETpHUecKre (QYHKINH, TOKa3aTeIbHas U
norapudmuueckas QyHKIUU; YMEHUE CTPOUTH rpaduka
(GyHKIMH, BBITOJHATH TPeoOpazoBaHus rpaukoB
(GYHKIIUN; YMEHUE UCTIOIB30BaTh rpaduKu (PYHKITUHN IS
M3YYEHUS MPOLIECCOB M 3aBUCUMOCTEH MpHU pPEeLICHUH
3a[a4 U3 IPYrux y4yeOHbIX MIPEIMETOB U U3 pealbHON
’KU3HU; BBIpaxaTb (POPMyIIaMU 3aBUCIMOCTH MEXTY
BEJIMYMHAMU;

[Py 14 ymeTh cBOOOAHO OTIEPUPOBATH MTOHATUSIMU
TOYKa, MpsiMasi, INIOCKOCTh, MPOCTPAHCTBO, OTPE30K, JIyY,
IIJIOCKUH yroJl, ABYTPaHHbINA YTOJI, TPEXTPAHHBIA YIoJl,
nepeceKarolrecs, napauieabHble U CKPEIUBAIOIIUECS
npsiMble, TapaieIbHOCTh U MEPIEHAUKYISIPHOCTh
MPSIMBIX U IJIOCKOCTEH, YTOJI MEXKIY IPSIMBIMHU, YTOJI
MEX/1y MPSMOI U MIOCKOCTBIO, YTOJl MEXTY
IUIOCKOCTSIMU; YMEHUE UCIOIb30BaTh MPHU PEUICHUU 3a/1a4
M3YYEHHBIE (PAKThl U TEOPEMBI IUTAHUMETPHH; YMEHHE
OILICHUBATh pa3Mepbl 00BEKTOB B OKPYXKAIOILIEM MUPE;
YMEHHUE ONEePUPOBATh MOHATUIMU: MHOTOTPaHHUK,
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CEYCHHE MHOTOIPAHHHKA, TPABUIHHBI MHOTOTPAaHHUK,
npu3Ma, mupamuaa, GUrypa u moBEpPXHOCTh BpAIlCHUS,
IWINHAP, KOHYC, map, cepa, pa3BepTka MOBEPXHOCTH
CEYEHHUs KOHYyca U IWINH]PA, TapauleIbHble OCU WIH
OCHOBAaHUI0, CEYEHHUE 11apa, MIIOCKOCTh, KaCaroIIasiCsl
cdepsl, HWIMHAPA, KOHYCa; YMEHUE CTPOUTH CEUEHUE
MHOTOTpaHHHKA, H300paKaTh MHOTOTPAHHUKH, (DUTYPHI U
MMOBEPXHOCTHU BpAIIEHUs, UX CEYEHUsI, B TOM YHCIIC C
MTOMOIIIBIO AJIEKTPOHHBIX CPEICTB; YMEHUE NMPUMEHSITh
CBOMCTBAa reOMETPUYECKHUX QUTYpP, CAMOCTOATEIHHO
bopMyIHpOBaTh ONPEACIICHUs H3ydaeMbIX QUryp,
BBIJIBUTATh TUIOTE3bI O CBOMCTBAX U MPU3HAKAX
reoMeTpuIecKkux (puryp, 000CHOBBIBATH UJTU OTPOBEPTAThH
WX; YMEHHE MMPOBOUTH KIaccupuKaruio Guryp mo
Pa3TUYHBIM MPU3HAKAM, BBITIOJHATE HEOOX0IMMBIE
JIOTIOJTHUTETLHBIE TIOCTPOCHHUS;

ITPy 15 ymenue cBoOOOAHO ONEPUPOBATH MOHATUAMU:
miomaas GUrypel, 00bemM (GUTyphl, BEIMYUHA yTia,
paccTosiHre OT TOUKHU JI0 MII0CKOCTH, PACCTOSIHUE MEXKTY
MPSIMBIMHU, PACCTOSIHUE MEXAY IITIOCKOCTSMH, IIJIOMIA/lb
cdepsbl, TIOIIAIb TOBEPXHOCTH MUPAMUIbI, IPU3MBI,
KOHYca, IIIIUH]Ipa, 00BeM Kyda, IPSIMOYTroIbHOTO
napajuiesienumne1a, TMpaMuIbl, IpU3MbL, UIUHIPA,
KOHYCa, 1l1apa; yMEHUE HaXOAUTh OTHOIIEHHE 00BEMOB
moJ00HBIX (puryp;

IIPy 18 ymeHnue moaenupoBaTh peajibHbIe CUTyallMd Ha
A3bIKE MAaTEMAaTUKH; COCTABIIATH BBIPAKECHUS, YPABHEHUS,
HEPABEHCTBA U UX CUCTEMBI 10 YCIOBHUIO 3a/1a4H,
UCCJIEIOBATh MOCTPOEHHBIE MOJIEH C UCIIOJIBb30BaAHUEM
amnmapara aireopbl, UHTEPIPETUPOBATH MOTYICHHBIN
pe3yabpTaT; CTPOUTh MAaTEMAaTHUYECKHE MOJEIH C MTOMOIIBIO
F€OMETPUUECKUX MTOHATUN U BETUYHH, pelIaTh CBA3aHHbIE
C HUMHU NPAKTUUYECKHE 3a7]a4l; COCTABIIATh
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BEPOSTHOCTHYIO MOJIEIIb U UHTEPIIPETUPOBATH
IIOJTY4ECHHBIN pe3ysbTaT; PeIlaTh PUKIIAIHbIE 3aa4H
CpelcTBaMU MaT€MaTUYECKOrO aHAJIM3a, B TOM 4HCIIe
COLIMATBHO-9KOHOMHUYECKOTO U (PM3NIECKOTO XapaKTepa;

IIK 4.2. [IpoBoauTh
KOJINYECTBEHHBIN U
KA4eCTBEHHBIN y4eT
3eMellb, IPUHUMATH
Y4acTHE B UX
VHBEHTapHU3aluu U
MOHUTOPHHTE.

JIP 25 rOTOBHOCTh K aKTUBHOU JIE€ATEILHOCTH
TEXHOJIOTMYECKOM ¥ COLMAIbHON HAIPABJICHHOCTH,
CIIOCOOHOCTH MHUIIMUPOBATh, TUIAHUPOBATH H
CaMOCTOSITEJILHO BBITIOJIHATH TaKyIO ACSITEIbHOCTD;

JIP 28 chopMHpOBaHHOCTh IKOJIOTUYECKOU KYIIBTYPHI,
TMOHUMAHHE BIIUSIHUS COIIUATTBHO-DPKOHOMHYECKUX
MPOLECCOB HA COCTOSTHUE MPHUPOTHON U COLUATIbLHOM
Cpelbl, 0OCO3HaHUE TII00aTFHOTO XapaKTepa IKOJIOTUUECKUX
pooseM;

JIP 33 chopMupOBaHHOCTH MUPOBO33PEHHSI,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HayK{ U OOIIECTBEHHOW MPAKTHKW, OCHOBAaHHOTO HA
JUAJIOTe KYJIBTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO
Me€CTa B MOJUKYJIBTYPHOM MHDE;

MP 21 Bnaaeth HaBBIKaMU MOJTYYCHUS HHOOPMAITIHU U3
HWCTOYHUKOB Pa3HbBIX TUIIOB, CAMOCTOSITEIBHO
OCYUIECTBJIATh MTOUCK, aHAJIN3, CUCTEMATU3ALINIO U
HHTEpIpEeTAIN0 HHPOPMAIH Pa3INYHbIX BUIOB U (hopM
MPEACTABICHUS;

MP 30 noHMMaTh ¥ UCIOJIH30BATh TPEUMYILIECTBA
KOMaHJHOU U UHIUBUIyaTbHOU paboThI;

MP 36 caMOCTOSITENIBHO OCYIIECTBIATH TO3HABATEIBHYIO
JeSITeNIbHOCTb, BBISBIISATH IPOOIEMbI, CTABUTH U
(dbopmynupoBaTh COOCTBEHHBIE 331a4l B 00pa30BaTeIbHON
JESATEIbHOCTH U )KU3HEHHBIX CUTYaLUX;

IIPB 04 ymets onepupoBaTh MOHITUAMU: (YHKIIHS,
HenpepbIBHas (PyHKINS, TIPOU3BOIHAS, IEpPBOOOpa3Hasi,
OTPEJEIIEHHBIN UHTETrpall; yMETb HAXOUTh IPOM3BOIHbBIE
AIIEMEHTAPHBIX (QYHKIUH, HCIIOB3YS CIIPABOYHBIE
MaTepuabl; UCCIEI0BATh B MPOCTEUIINX CIIydasx
(GYHKIIMA HAa MOHOTOHHOCTb, HAX0IUTh HauOOJIbIIIEe U
HauMeHbIlIee 3HaYeHNe PYHKUUN; CTPOUTH rpaduKu
MHOTOYJIEHOB C UCIOJIb30BAaHUEM arrapara
MaTEeMaTHYECKOT0 aHaJIN3a; MPUMEHSTh IPOU3BOIHYIO
IIPU PELICHNH 3aJ]ay Ha JBH)KEHHUE; pelaTh MPaKTUKO-
OpPUEHTUPOBAHHBIE 3a/1a4H Ha HauOOJIbIlIee U HAUMEHbBIIIEe
3HA4YEHUS], Ha HaX0XIEHUE MTyTH, CKOPOCTH U YCKOPEHHUS;
ITP6 09 ymeTs onepupoBaTh MOHATUAMU: TOUKA, IPsIMAs,
IUIOCKOCTB, POCTPAHCTBO, IBYTPaHHBIN yroJ,
CKpELIMBAIOIIUECS NPsIMbIE, APAIIEIbHOCTD U
NEePHEHAUKYISAPHOCTD NPSMBIX U TNIOCKOCTEH, YTroJl
MEX]Ty IPSAMBIMH, YTOJ MEXAY MPSIMON U IMIIOCKOCTBIO,
YroJl MEXY MIIOCKOCTSIMH, PACCTOSHUE OT TOUKH J10
IUIOCKOCTH, PACCTOSIHUE MEXKIY NMPSIMBIMU, PACCTOSIHUE
MEX]y INIOCKOCTSIMHU; YMEHHUE HCII0JIb30BaTh IIPU
peLIeHNH 3aJjad U3y4eHHbIE (DAKThl U TEOPEMBI
IUIAHUMETPUH; YMEHUE OLIEHUBATh Pa3Mepbl 00bEKTOB
OKpY’KaloIIero Mupa;

IIP6 10 ymeTs onepupoBaTh MOHATUSAMH: MHOTOTPaHHUK,
ceueHre MHOTOIPaHHUKA, KyO, napajelenunes, npusma,
nupamuza, GUrypa 1 HOBepXHOCTh BPALCHUS, LIMIUH/P,
KOHYC, 11ap, cepa, ceueHust pUrypsl BpallieHus,
IUIOCKOCTB, Kacaroliasics cepsl, IMHAPa, KOHyca,
IUIONIA/Ib MOBEPXHOCTU MUPAMHUJIBL, TPU3MBI, KOHYCA,
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WIHH]IPA, TUI0IIaab cepsl, 00beM Kyoa,
PSMOYTOJIBHOTO MapajulesenuIieia, TUPaMHIbl, TPU3MBL,
WINHApPA, KOHYCa, [1apa; yMEHHUE H300paxarhb
MHOTOT'PaHHHUKH U TIOBEPXHOCTH BPAILICHUS, UX CEUCHUS
OT PYKH, C IOMOIIBIO YEPTEKHBIX HHCTPYMEHTOB U
AIIEKTPOHHBIX CPEJICTB; YMEHUE PACIIO3HABATh
CUMMETPHIO B IPOCTPAHCTBE; yMEHUE PACIIO3HABATH
MIPaBWIbHBIC MHOTOTPaHHUKH;

ITP6 12 ymeTh BBIUUCIATH T€OMETPUUECKHE BETUMUUHBI
(mmuHa, yroJ, Mmomaas, 00beM, IIOags TOBEPXHOCTH),
UCTIOJIb30BaTh U3y4YeHHBIE (DOPMYITBI M METO/IBI,

ITP6 13 ymeTh onepupoBaTh NOHATUSMU: MIPSIMOYTOJIbHAS
crcTeMa KOOPIUHAT, KOOPIMHATHI TOYKH, BEKTOD,
KOOP/MHATHI BEKTOPA, CKAISIPHOE TIPOU3BENICHHE, YT O
MEXTy BEKTOpaMH, CyMMa BEKTOPOB, IIPOU3BEICHHE
BEKTOpa Ha YHCJI0; HAXOUTh C TIOMOIIHIO H3YIEHHBIX
(bopMyIT KOOPMHATHI CEPEANHBI OTPE3KA, PACCTOSHHE
MEXy IBYMSI TOUKAMH;

I1P6 14 ymeTs BRIOMPATh MOIXOAIIANA U3YYCHHBIH METO/T
JUIS pEIICHU 3a]1aul, paclio3HaBaTh MaTeMaTH4eCKHe
(bakTel 1 MaTeMaTHYECKUE MOJIETH B IPUPOTHBIX U
OOIIECTBEHHBIX SIBJICHUSX, B UICKYCCTBE; yMEHHUE
MPUBOJIUTH MPUMEPHl MATEMAaTHUECKUX OTKPBITUN
POCCUIICKOM 1 MUPOBOM MaTEMAaTUUECKON HAYKH;

ITPy 08 ymeTs cBOOOHO OTIEpUPOBATH TOHATHSIMU
rpaduk GyHkuu, oOpaTHas GyHKIHS, KOMIO3UITUS
byHKUMiA, TUHEITHAasS QYHKIUA, KBagpaTuyHas (yHKIIHS,
cTerneHHast PYHKIUS C IEJIBIM MOKa3aTelneM,
TpUTOHOMETpHUYecKue QYHKIUU, 0OpaTHbIE
TpUTOHOMETpHUecKre (QYHKIINH, TOKa3aTeIbHas U
norapudmuueckas QyHKIUU; yMEHUE CTPOUTH rpaduka
(byHKIU, BHIIOJIHATH IpeoOpa3oBaHus rpadukoB
(GyHKIMI; yMEHHME UCTIOJIb30BaTh TpapuKi PYHKIMH 1s
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M3Y4YEHUs MIPOLIECCOB U 3aBUCUMOCTEN MPU PELICHUHN
3a/1a4 U3 IpYyrux y4eOHbIX IPEAMETOB U U3 PEATbHOU
KU3HU; BBIPAXKaTh (HOPMYIIaMU 3aBUCUMOCTH MEXKILY
BEJIMYMHAMU;

ITPy 14 ymeTs cBOOOAHO ONIEPUPOBATH MOHATUAMU:
TOYKa, NpsiMasi, IIOCKOCTh, IPOCTPAHCTBO, OTPE30K, Iy,
IJIOCKUI yroJl, IBYTPAHHBIN yroJl, TPEXIPAHHBIA yroJI,
NEPECEKAIOIUECs], TaPAIUIEIbHBIE U CKPELIMBAIOILUECS
npsiMble, TapaIeIbHOCTh U MEPIEHAUKYISIPHOCTh
IPSIMBIX U IIJIOCKOCTEH, YTOJI MEXAY IPSIMBIMH, YT OJI
MEX/1y MPSMOI U MIIOCKOCTBIO, YIOJl MEXTY
IUIOCKOCTSIMU; YMEHUE UCIOIb30BaTh MPU PELICHUN 3a/1a4
M3y4eHHbIe (PAKThl U TEOPEMBI IUIAHUMETPHUH; YMEHHE
OIICHUBATh pa3Mepbl 00BEKTOB B OKPYXKAIOIIEM MUPE;
YMEHHE ONEePUPOBATh MOHATUSIMH: MHOTOI'PaHHUK,
Ce4YeHHEe MHOTOTpaHHUKA, MPaBUWIbHBIH MHOTOTPAHHUK,
npusMa, nupamuia, Gurypa v moBepXHOCTh BpallleHus,
LWINHAP, KOHYC, 1ap, cgepa, pa3BepTka NOBEPXHOCTU
CeueHMs KOHyca M LWIMHJPA, apajliieIbHble OCH WU
OCHOBAHMIO, CEUEHHE 111apa, IIOCKOCTh, Kacarouascs
cdepsl, HWINHAPA, KOHYCAa; YMEHHE CTPOUTh CEUCHHE
MHOT'OI'paHHHKA, N300pa’kaTb MHOTOTPAHHUKH, (PUTYpBI U
IIOBEPXHOCTHU BPALIEHHUS, UX CEUECHUs, B TOM YHCIIE C
HOMOILBIO WIEKTPOHHBIX CPEACTB; YMEHUE IPUMEHSTh
CBOICTBA r€OMETPUUYECKUX (PUTYDP, CAMOCTOSITEIBHO
(bopMynHUpOBaTh OINpeeNIeHHUs U3ydaeMbIX QUryp,
BBIJIBUI'aTh TUIIOTE3bI O CBOMCTBAX U MPU3HAKAX
reoMeTpu4eckux (puryp, 000CHOBBIBATh UM ONIPOBEPTaTh
UX; YMEHHUE NPOBOJUTH KIacCUDUKALMIO (PUTYD TTO
pas3IMYHBIM NIPU3HAKAM, BBITIOIIHATH HEOOXOJUMBbIE
JIOTIOJIHUTEIIbHBIE TIOCTPOEHUS;

ITPy 15 ymenue cBO6OAHO ONIEpUPOBATH MOHATUSIMHU:
wiomazab Gurypsl, 06bemM GUrypbl, BeIUUMHA yIIIa,
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paccTostHUEe OT TOYKH JI0 TUIOCKOCTH, PACCTOSIHUE MEXKIY
NPSAMBIMH, PACCTOSIHUE MEX]TY TUIOCKOCTSIMHU, IJIOIIAh
cdepsl, IOIAb MOBEPXHOCTH TUPAMHIBL, IPU3MBI,
KOHYCa, IWINHAPA, 00beM Ky0a, IPSMOYTOJIEHOTO
napaieNienunea, MupaMuabl, IPU3MBbI, HWIHHIPA,
KOHYCa, [Iapa; yMEHHE HaXOIUTh OTHOIIEHHE 0OBEMOB
NOJI0OHBIX (QUTYP;

ITPy 18 ymenue moienupoBaTh peajibHbIE CUTyallUH Ha
SI3BIKE MaTEMaTHKH; COCTABIISATh BEIPAKCHNUS, YpaBHEHUS,
HEPaBEHCTBA U X CHCTEMBI TI0 YCIIOBHUIO 3aa4H,
HCCIIEI0BATh MOCTPOESHHBIE MOJIENH C HCIOJIb30BAaHHEM
ammapara anreOpbl, HHTEPIPETHPOBATH MOJTyISHHBIH
pe3yibTaT; CTPOUTh MAaTEMaTHYECKHE MOJIENN C TIOMOIIBIO
TeOMETPUYECKUX MTOHITHH ¥ BEJIMUNH, PEIIaTh CBSI3aHHBIC
C HIMH NPAaKTUIECKUE 331a49H; COCTABIIATh
BEPOSTHOCTHYIO MOJIENTh 1 HHTEPIIPETHPOBATH
TIOJTy9EeHHBINA PE3YNIbTAT; peIlaTh MPUKIATHBIC 3a1a41
CpE/ICTBAMU MAaTEMaTHYECKOTO aHaIN3a, B TOM YHCIIe
COLIMAITBHO-OKOHOMHUYECKOTO M (PU3MIECKOTO XapaKTepa.
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2. CTPYKTYPA U COAEP)KAHUE YUEBHON JUCIUIIJIAHBI
2.1. O0bem y4eOHOI IUCHUILUIHHBI M BUIbI Y4eOHO# padoThl

Bup yyeOHol padoThI O0beMm B yacax
O06bem 00pa3oBaTeIbHOM NMPOrPAMMBI AUCHHUIIHHBI 324
B T.4.

OcHoBHOE cogepKkaHue 270
B T. U.:

TEOpeTHIEeCKOe 00yUueHue 134
PAKTUYECKUE 3aHSATHUS 80
KOHTPOJIbHBIE pa0OThI 24
NHnuBuyabHBIN IPOEKT 32
IIpodeccnoHaILHO-OPUEHTUPOBAHHOE COIEPKAHUE 30
(coneprkaHue NMPUKJIAJTHOTO MOIYJIsI)

TEOpeTUYecKoe 00ydeHue 4
PAKTUYECKUE 3aHITHS 26
IMpomeskyTouHasi aTTecTanust (3K3amern) 24




2.2. TemaTu4yeckuii IUVIaH U coepKaHue Y4eOHOM JMCUMIINHBI MATEMATHUKA
HaumenoBanue Coaepikanue yueOHOro MaTepuasia (0CHOBHOe U NpodeccnoHabHO-0pueHTHPOBaHHOe), | O0bem | Popmupyembie
pa3esioB U TeM JadopaTopHble M MPaKTHYecKHe padoThl, CAaMOCTOSATeIbHAsA padoTa 00y4arommxcs, YacoB | KOMIIeTEHUIHH
HHIHBHIYAJIbHbII NPOEKT
1 2 3 Z
Paznea 1. 20 OK 01,
IToBTOpEHUE Kypca ) OK 02,
MAaTeMaTHUKH OCHOBHOI OK 03,
LIKOJIbI OK 04,
Tema 1.1 Conepxkanne yueOHOro MaTepuaa OK 05
Henp n 3anaun ba3oBble 3HaHUS U yMEHHS IO MaTeMaTHKE B IPO(eCCUOHAIbHON U B IOBCETHEBHOM ’
MaTeMAaTUKHU TPU JeSITeIbHOCTH. OK 06,
OCBOECHHUH Jlexmus 2 OK 07
CHEIHAIbHOCTH
Tema 1.2 CopepxaHnue yueOHOro Marepuaia K 1.1
UYucna ¥ BBIYUCICHUS. JleiicTBUS Hal TOJIOKUTEIBHBIMU M OTPULIATEIBHBIMU YHCIaMH, OOBIKHOBEHHBIMU U IK 1.2
Bripaxkenus u JECSITUYHBIMU JIpo0siMu. JleficTBuUS co cTeneHs MU, (GOPMYIIbI COKPAIEHHOTO YMHOKEHHSL. I[IK' 1.3
npeoOpa3oBaHus Jexmus 2 I[IK' 1.5
TIpakTHYeCKOe 3aHATHE 2 11K 4.2
Tewma 1.3. IIpodeccnoHaIbHO-OPUEHTHPOBAHHOE CoJlepkaHue (CoAep:KaHue NMPUKJIATHOTO MOILYJIs1)
I'eomerpus Ha Bunel mnockux ¢uryp u ux miomass. [IpakTuko-opueHTHpOBaHHbBIE 33]]a4l B Kypce
IJI0CKOCTH r€OMETPHH Ha TJIOCKOCTH
Jlekuus 2
Tema 1.4 Copepxanue yueOHOro Marepuala
[IpouieHTHBIE [IpocThie npoLeHThI, pa3Hble cocoObl UX BhrurcieHus. ClI0KHbIE TPOIICHTHI
BBIYHCIICHUS Jlekuus 2
IIpakTHYecKkoe 3aHATHE 2
Tema 1.5 CopepxaHnue yueOHOro Matepuala
VYpaBHEeHUS U JIuHeltHble, KBaIpaTHbIE, IPOOHO-JIMHEIHbIE YpaBHEHHS U HEPAaBEHCTBA
HEpaBEHCTBA Jlekuus 2
IpakTuyeckoe 3aHsATHE 2
Tema 1.6 Conepxanue yueOHOTO MaTepuana

CucteMbl ypaBHEHH U

CrniocoObl penieHus CUCTeM JMHEHHBIX ypaBHeHUH. CUCTEMbl HEeIMHEHHBIX YpaBHEHUH.
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HEPABCHCTB CucreMbl HEpaBEHCTB
Jlexknusn 2
Tema 1.7 CopepxaHue yaeOHOTo MaTepualia
BxoaHo KOHTPOJIb Boruncnenus u npeoOpa3oBaHusl. YpaBHEHUS U HepaBeHCTBaA. ['eoMeTpHst Ha MIIOCKOCTH
KoutposanHasi padora 2
Paznen 2. 22 OK 01,
CTeneHu M KOPHM. OK 02,
Crenennasi pyHkumsi OK 03,
Tema 2.1 CopepxaHnue yueOHOro Marepuala OK 04,
Crenennas pyHkuus, €€ | [loustue KOPHSI N-OM CTENEHU U3 ICUCTBUTEIBHOrO yncia. OyHkuuu y = YX wux cBoiictBa 1 OK 05,
CBOHCTBa rpaduxu. CBoiicTBa KOpHS n-0il cTeNneHn OK 07
Jlexknus 2
Tema 2.2 Conepkanne yaeOHOro MaTepuaa TIK 1.1
[IpeoGpa3zoBanue [IpeoOpa3oBaHue HppallMOHAIBHBIX BbIPAXKEHHM IIK 1.2
BBIPAKEHUH C KOPHIMH | JIeKIUA 2 IIK 1.3
N-OM CTENeHH IpakTHyeckoe 3aHATHE 2 K 1.5
Tema 2.3 Cognepkanne yaeOHOro MaTepuaa TK 4.2
CBolicTBa CTEIEHH C [TonsaTue crenenu ¢ JOOBIM pallMOHATBHBIM MOKa3aTeneM. CTeneHHbie GyHKIUN, UX
paloHaIbHBIM U CBOMCTBA U rpauKu
JNENCTBUTEIBHBIM Jlexnus 2
ITOKa3aTeIAMHU IIpakTHYecKoe 3aHsATHE 2
Tema 2.4 Coneprkanue yaeOHOro MaTepuasa
PaBHOCHIIBHOCTB PaBHOCHIIBHOCTB ypaBHEHUI U HEpaBEeHCTB. OnpeneneHus. OCHOBHbBIE TEOPEMBI
yYpaBHEHUI U PaBHOCHJIbHBIX IIEPEX0/IaX B YPaBHEHUAX U HepaBeHCTBaX. O0IIKe METO bl pellIeHUs
HepaBeHCTB. O0mue yYpaBHEHUM: MEPEX0/1 OT paBEHCTBA (PYHKIUN K PABEHCTBY apT'yMEHTOB JJII MOHOTOHHBIX
METO/IbI peIICHHUS (GyHKIMI, METO pa3jioKeHHUs] Ha MHOKUTEIH, METO]T BBEJICHHSI HOBOI MepEeMEHHOM,
(G YHKIIMOHATBHO-TpaQUUeCKuil METOT
Jlekuus 2
Tema 2.5 Copepxanne yueOHOTro MaTepuala
Pemenue PaBHOCHIIBHOCTB UppaIMOHANBHBIX YPAaBHEHUH U HEPABEHCTB. MeTO bl UX PELICHUSI.
UppalMOHAIBHBIX Pemenne nppanroHalbHBIX ypaBHEHUI 1 HEPABEHCTB
YPaBHEHUH U Jlekuus 4
HEPABCHCTB IIpakTHyeckoe 3aHsTHE 4
Tema 2.6 Copepxanue yueOHOT0 MaTepralia
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CreneHu ¥ KOpHHU.
Crenennas pyHKIUS

Omnpenenenue creneHHoON GyHKIMH. Vcnonp30BaHne ee CBOMCTB PU PEIICHUU YpaBHEHHUH 1
HEPABEHCTB

KonTtposabHas pabora 2
Paszgen 3. 18 OK 01,
Iloxka3zaTtenbHas OK 02,
$ynkuns OK 03,
Tema 3.1 Conepxanme yueOHOTO MaTepuaa OK 04,
[TokasarenbHas Crenenb ¢ MPOU3BOJILHBIM JEHCTBUTENBHBIM MOKa3aTeneM. Onpeenenue noka3aTebHOMI OK 05,
(GyHKIMS, ee CBOICTBA ¢yHKIMY, ee cBOICTBA U IpaduK. 3HAKOMCTBO € MPUMEHEHNEM NOKa3aTeIbHON (PYHKIINH. OK 07
Pemenne nokasarenpHbIX ypaBHEHUH (QYHKIMOHAIBHO-TpAaQUIECKUM METOAOM
Jlekuus 2 IIK 1.1
IIpakTHyeckoe 3aHsITHE 2 K 1.2
Tema 3.2 Conepxkanne yaeOHOTro MaTepuaa 1K 1.3
Pemrenne Pemrenne nokasarenbHbIX ypaBHEHHMI METOJOM yPAaBHUBAHUS [TOKA3aTEIEH, METOJIOM K 1.5
IIOKa3aTeJIbHBIX BBEJICHUSI HOBOU NIEpEMEHHOH, PyHKIIMOHANBHO-TpaduueckuM MeToioM. Pemenue 1K' 4.2
YpaBHEHUH U MIOKa3aTeJIbHbIX HEPABEHCTB
HEPaBEHCTB Jlexkumst 4
IIpakTHYecKoe 3aHsATHE 4
Tema 3.3 Coneprkanue yaeOHOTo MaTepuasa
Cucrembl Pemenue cucteM noka3areibHbIX YPaBHEHUM
MOKa3aTeIbHbIX Jlekuus 2
ypaBHCHHUN IIpakTHYecKoe 3aHsATHE 2
Tema 3.4 Coneprkanne yaeOHOro MaTepuasa
Pemenue 3anau. Pemienne nokaszaresnbHbIX YpaBHEHHH METOJIOM YpaBHUBAHUS MOKa3aTesiel 1 METOI0M
[Toxa3zaTenbHas BBEJICHHs HOBOM NepeMeHHOM. PemeHne nokasareiabHbIX HEPAaBEHCTB
Qynxuus KonrposbHast padora 2
Paznen 4. 32 OK 01,
Jlorapugmbsl. OK 02,
Jlorapugmuyeckas OK 03,
hynrums OK 04,
Tema 4.1 Copepxanue yueOHOTO MaTepuaa OK 05
Jlorapugm uucna. Jlorapudm uucna. JlecATHUHbIN U HATYypaJbHBIN JTOTapU(MBI, YHCIIO € ’
JleCATUYUHBIN U Jleknus 2 OK 07
HaTypalbHbIH TpakTHYecKoe 3aHATHE 2
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Jorapu(Mbl, YUCTIO € K 1.1
Tema 4.2 Coneprxanme yueOHOTO MaTepuaa IIK 1.2
CoiicTsa norapudmos. | Cpoiicrsa jorapudmos. Onepauust JorapupMUpOBaHHSL. 1K 1.3
Onepaum{ Jlekuus 4 IIK 1.5
jorapiu(pMUpoBaHHs TIpakTHYeCKOe 3aHATHE 4 1K 4.2
Tema 4.3 CopepxaHue yaeOHOTO MaTepralia
Jlorapudmuueckas Jlorapudmuueckasi QyHKIHS U €€ CBOHCTBA
(dbyHKIIHS, €e CBOWCTBA Jlexkuus 2
IIpakTHueckoe 3aHATHE 2
Tema 4.4 Conepxkanne yaeOHOro MaTepuaa
Pemenne [TonsiTre norapugmuueckoro ypapHeHus. Oneparnysi NOTeHIUpPoBaHUsA. TpH OCHOBHBIX
Jorapu(PpMUIECKUX METO/1a peleHus JOrapupMUIECKIX ypaBHEHUI: PYHKIHOHAIBHO-TpapUUeCcKuil, METO
YpaBHEHUU U MTOTEHITMPOBAHUS, METOJT BBEICHHS HOBOM nepeMeHHou. JlorapudmMuueckne HepaBeHCTBA
HEPABEHCTB Jleknus 4
IIpakTnyeckoe 3aHsTHE 4
Tema 4.5 Conepkanne yaeOHOro MaTepuaa
Cucrembl AJNTOPUTM pEIICHHS CUCTEMBbI YpaBHEHUH. PaBHOCHIILHOCTH JIOTapU(PMUIECKUX YPAaBHEHUN U
Jorapu(PpMUIECKUX HEPABEHCTB
ypaBHEHUU Jlekumst 2
IIpakTHYeckoe 3aHsAITHE 2
Tema 4.6 IIpodeccnoHaTbHO-OPUEHTHPOBAHHOE COepkaHMe (CoAepKaHue MPUKJIATHOTO MOIYJIs1)
Jlorapugmsl B mpupozne | [Ipumenenue sorapudma. Jlorapudmudeckast crvpaib B mpupoje. Ee MaTemaTndeckue
U TEXHUKE CBOICTBa
IIpakTHYecKoe 3aHsATHE 2
Tema 4.7 Copepxanue yueOHOro Marepuala
Pemenue 3anau. Jlorapudmmuueckas ¢yHkius. Penenrue npoctedmux jorapuMUUECKUx ypaBHEHHH
Jlorapudmel. KonTpoabHnasi padora 2
Jlorapudmuueckas
GbyHKIHS
Paspeua S. 10 OK 01
KoMiuiekcHblIe yncia
Tema 5.1 Copepxanue yueOHOT0 MaTepuaa

KoMiutekcusie ynciia
Tema 5.2

IloHsATHE KOMILIEKCHOIO YMCJA. COHpH)KCHHBIe KOMIUICKCHBIC YHUCJId, MOAYJIb WU apryMCHT
KOMIIJICKCHOT'O qucia. (I)opMa 3almcu KOMIIJICKCHOT'O qucia (TCOMeTpI/I‘-ICCKaSI,
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IIpumeHenune

TPUTOHOMETpUYECKas, anreOpandeckas). ApUPMeTHYeCKHe JACHCTBUS C KOMIIJICKCHBIMH

KOMILJIEKCHBIX YHCET qHCIIaMU

Jlekumst 4

IIpakTnyeckoe 3aHsITHE 2

Conepxanme yueOHOTO MaTepuaa

BrImioyTHEHHE pacyeToOB ¢ IMOMOIIBI0 KOMIUICKCHBIX ducen. [IpuMepsl HCHOJIB30BaHUS

KOMIIJICKCHBIX YHCET

IIpakTnyeckoe 3aHsTHE 4
Paspgean 6. 42 OK 01,
OcHoBBI OK 02,
TPUTOHOMETPHH. OK 03,
Tpuronomerpuyeckue OK 04,
(pynkiuin OK 05
Tema 6.1 Conepxkanue y4eOHOTo MaTepuaia ’
TpuronomeTpuyeckue Pamnannas mepa yria. [ToBopoT TOYKM BOKpYr Havaja kKoopauHaT. OmpeneneHue CHUHYCA, OK 06,
yHKIMH KOCHHYCA, TAaHT€HCa M KOTaHTeHca. 3HAKH CHHYca, KOCHHYCA, TAHT€HCa M KOTaHTEHca MO OK 07
MIPOU3BOJIEHOTO YTJIa, YeTBEPTSIM. 3aBUCHMOCTh MEXYy CHHYCOM, KOCHHYCOM, TAHT€HCOM M KOTaHT€HCOM OJTHOTO H
yucna. Pagnannas u TOTO K€ yria IIK 1.1
rpajycHas Mepa yria Jekuust 2 I[K 1.2
Tema 6.2 CoiepskaHne yaeOHOro MaTepuana IK 1.3
OcHOBHBIE Tpuronomerpuveckue ToxxaectBa. CHHYC, KOCHHYC, TAHT€HC W KOTAaHIEHC YIJIOB oL ¥ - O. HIK 1.5
TPUTOHOMETPHUYECKHE @DopMyITbl IPUBEICHHS 1K 4.2
TOXXIECTBA. Jleknus 2
DopMyITbl IPUBEACHHS IIpakTHYecKoe 3aHATHE 2
Tema 6.3 Copepxanue yueOHOro Marepuala
Cunyc, KOCHHYC, CymMa ¥ pazHoCTh CHHYCOB. CymMMa M pa3HOCTh KOCUHYCOB. CHHYC M KOCHHYC JIBOMHOTO
TAHT€HC CYMMBI U yriia. @opMyiiel OJIOBHHHOTO yriia. [IpeoOpa3oBaHusi CyMMbI TPUTOHOMETPHYECKUX (QYHKIIUH
Pa3HOCTH JIBYX YIJIOB B IIPOU3BEICHUE U MTPOU3BEACHUS B CYMMY. BhIpakeHHEe TPUTOHOMETPUICCKUX (DYHKITHIA
CuHYyC U KOCHHYC 4yepe3 TaHT'eHC MOJIOBUHHOTO aprymenTa. [IpeoOpa3oBanus mpocTenmmx
JIBOIMHOTO yIia. TPUTOHOMETPUUECKUX BBIPAKEHUN
@®opMyabl OJIOBUHHOTO | JleKIust 4
yria IIpakTHYeckoe 3aHATHE 2
Tema 6.4 Conepxanue yueOHOT0 MaTepuaa

DyHKIIMY, UX CBOKCTBA.

OO6nacte ompeneneHuss M MHOXECTBO 3HaueHMM ¢QyHkumid. YETHOCTH, HEUYETHOCTD,
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CnocoObl 3a1auus

MePHOTUIHOCTh PyHKIMN. CriocOOBI 3aaHus (YHKIIHIA

byHKIII Jlekuus
IIpakTHYecKoe 3aHATHE
Tema 6.5 CopepxaHue yueOHOTO MaTepralia
Tpuronomerpuyeckue OO6nacTh ompeaeneHUs ¥ MHOKECTBO 3HAYCHHUU TPUTOHOMETpUYecKuX (GyHKIuH. YETHOCTS,

(GyHKIMU, UX CBOMCTBA U
rpaduKu

HEYETHOCTD, MEPUOANIHOCTD TPUTOHOMETpUYecKuX PpyHKIui. CBOHCTBA U TpaduKu QYHKITHIA
Yy =C0SX, Yy=sinX,y=1tg X, Yy = ctg X.

Jlekuus

HpaKTI/I‘IeCKOC 3aHATHE

Tema 6.6 CopepxaHue yueOHOTO MaTepralia

[IpeoGpa3oBanue CxaTue u pacTspkeHre TpaduKOB TPUTOHOMETPUYECKUX (DYHKIUH.

rpadukoB [IpeoOpa3oBanne rpad¥KoB TPUTOHOMETPHUUECKUX (YHKIIMIHA

TPUTOHOMETPUICCKHUX IIpakTnyeckoe 3ansTHE

byHKIINN

Tema 6.7 ITpodeccnoHaTbHO-OPUEHTHPOBAHHOE COJlepKaHNe (CoAepKaHUe MPUKJIAHOTO0 MOMYJIs1)
Onncanne Hcnonb3oBaHne CBOMCTB TPUTOHOMETPUUECKHUX (QYHKIMI B TPpOo(ecCHOHAIbHBIX 3a/1a4ax
IIPOU3BOICTBEHHBIX IIpakTnyeckoe 3ansTHE

MIPOIIECCOB C MTOMOIIIBIO
rpaduKoB QyHKITHI

Tema 6.8

Coniepkanmie yaeOHOTO MaTepuaa

OOparHblie OO6patnbie TpuroHomerpuieckue GyHkiuu. Mx coiictBa u rpaduxu
TPUTOHOMETPHUYECKHE Jlekuus
byHKIIUN
Tema 6.9 Coneprkanne yaeOHOro MaTepuasa
Tpuronomerpuyeckue VYpaBHeHHE cOS X = a. YpaBHEHHE sin X = a. YpaBHeHHe tg X = a, ctg X = a. PemieHue
ypaBHECHHUS U TPUTOHOMETPUYECKHX YPAaBHCHHH OCHOBHBIX THUIIOB: IIPOCTEHIIINE TPUTOHOMETPUYCCKHE
HEPaBEHCTBA YpaBHECHHS, CBOJAIIMECS K KBaJpaTHBIM, peElIaeMbie pa3j0KCHUEM Ha MHOXKHTEIH,
osHOpoaHbIe. [IpocTeiiire TPUroHOMEeTPUYECKHE HEPAaBEHCTBA
Jlekuust
IIpakTHYecKoe 3aHATHE
Tema 6.10 Copepxanue yueOHOTo MaTepuala
Cucremsl CucTeMBbl IPOCTEUIINX TPUTOHOMETPUYECKUX YPaBHEHUH
TPUTOHOMETPHUYECKHUX Jlekuust
ypaBHEHUI IpakTHYECKOE 3aHATHE
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Tema 6.11
Pemrenne 3amay. OCHOBEI

Conepkanue ydaeOHOTO MaTepuaia

[IpeoOpa3oBaHue TPUTOHOMETPHUYECKUX BBIDOKEHHH. PemieHne TPUrOHOMETPHUYECKUX

TPUTOHOMETPHUH. ypaBHEHUI U HEPABEHCTB, B TOM YHCIIC C HCIIOJIH30BAaHHEM CBOWCTB ()yHKITHIA.

Tpuronomerpuyeckue KonTpoabHas padora

GyHKIIH

Pazgen 7. 34 OK 01,

IIpousBoanasn OK 02,

¢pyHkumu, ee OK 03,

NpUMeHeHue OK 04,

Tema 7.1 CopnepxaHnue yueOHOro Marepuaia OK 05,

[NonsaTre mpousBoAHOH. | OnpeneneHne YUCIOBOM MOCIEN0BATENLHOCTH U CIIOCOORI €€ 3a1anus. CBOMCTBA YMCIOBBIX OK 06,

dopmyIBl U TIpaBUIIA nocienoBareabHoCTe. Onpeenenue mpeiena nocie0BaTeIbHOCTH. BrIarcieHne npeaeson OK 07

andpepeHupoBaHus nocnenosatenabpHocTei. [penen Gpyukuu Ha 6eckoneynocTH. IIpenen QyHKIUKN B TOUKE. IK 1.1
[Mpuparmienue aprymenTa. [Ipupaiienne GyHKIMU. 3a1a49u, TPUBOISIINE K TOHATHIO IK 1.2
pou3Bo IHOM. OnpeieieHne NPOM3BOTHOM. AJITOPUTM OTHICKAHHSI TIPOM3BOJHON IIK 1.3
Jlexuust 2 IIK 1.5

Tema 7.2 CojieprkaHue yueGHOro MaTepHana 11K 4.2

[IpousBoiHBIE CYMMBI, Dopmynsl quddepenunponanus. [Ipasuna nuddepenunpoBanms

pa3sHOCTH MPOU3BEACHUA, | Jleknus 2

JaCTHOTO IIpakTHYecKkoe 3aHsATHE 2

Tema 7.3 Coneprkanue yaeOHOTo MaTepuasa

[IpousBoaHbIE Omnpenenenue cinoxxaor pyHkuun. [Ipon3BoaHAsI TPUTOHOMETPUIECKUX (PYHKITUH.

TPUTOHOMETPHUYECKHUX [IpousBoHas Cin0XKHON QYyHKINH

¢bynkuuii. [IpousBoanas | Jlekuus 2

CII03KHOM (yHKLIMH IpakTHYeCcKOe 3aHATHE 2

Tema 7.4 CopepxaHue yueOHOro Marepuala

[TonsTue o [Tonsitue HenpeprbiBHOM QyHKIMU. CBOICTBa HEeNpepbIBHOU QyHKIUU. CBSI3b MEXITY

HEMPEepPHIBHOCTU HEMPEePHIBHOCTHIO U AU PEpEeHINPYEMOCThIO (YHKIIMH B TOUKE. AJITOPUTM PELICHUS

¢bysakun. Meron HEPaBEHCTB METOJI0M UHTEPBAJIOB

WHTEPBAIOB Jlexuus 2

Tema 7.5 CopepxaHue yueOHOTro MaTepuaa

I'eomerpuueckuii u
¢bu3nveckuit CMbICI
IIPOU3BOTHOM

I'eomeTpuueckuii cMbICI MPOU3BOAHOMN QYHKIIMM — YTI0BOM KO3((UIIMEHT KacaTeabHOH K
rpaduky (GyHKIMU B TOUKE. Y paBHEHHUE KacaTesbHOU K rpaduKy GyHKINU. AJITOPUTM
COCTaBJICHUs YpaBHEHHsI KacaTelbHOU K rpaduky pyHkuun y=f(x)
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Jlexknus 2
IIpakTHUeckoe 3aHATHE 2
Tema 7.6 CopepxaHue yaeOHOTo MaTepualia
PuU3NYECKUN CMBICIT Ouznyeckuil (MEXaHUUECKUI) CMBICI IPOU3BOIHOM — MTHOBEHHAsl CKOPOCTh B MOMEHT
MIPOU3BO/IHOM B BpemeHu t: v =S’ (t)
po(PECCHOHATBHBIX IIpakTnueckoe 3ansTHE 2
3aj1ayax
Tema 7.7 Conepxkanne yaeOHOTO MaTepHasia
MOHOTOHHOCTB Bo3spacranue u yobiBaHue (pYHKIIMH, COOTBETCTBUE BO3PACTaHUS U YObIBaHUS (DYHKIIMH 3HAKY
¢dbyakuun. Touku Nnpou3BOAHOM. [ToHATHE MPON3BOIHOM BBICIIETO MOPSIIKA, COOTBETCTBUE 3HAKA BTOPOU
JKCTpEMyMa MIPOM3BOIHOM BBITYKJIOCTH (BOTHYTOCTH) (DYHKIIMU Ha OTpe3Ke. 3a/laud Ha MaKCUMYM U
MUHUMYM. [ToHSTHE aCHMIITOTHI, CIIOCOOBI UX OIpPENeNeHNs. AJITOPUTM UCCIIETOBAHUS
(YHKIIMY 1 TIOCTPOEHMS €€ rpadrka ¢ MOMONIbIO NPOU3BOAHOM. JIpoOHO-NTMHEHAs QyHKIIUS
Jlexnusn 2
IIpakTHyeckoe 3aHATHE 4
Tema 7.8 Conepxkanue y9eOHOTO MaTepuaia
HccnenoBanue pynkuuii | MccnenoBanre GyHKIMH HA MOHOTOHHOCTD M ITOCTPOCHHE IPadHKOB.
¥ ocTpoeHue rpapukos | MipakTu4yecKoe 3aHATHE 2
Tema 7.9 HauGonbmee u | Coaepxanue yueOHOTO MaTepraia
HauMeHblIee 3HaYenuss | HaxoxxaeHne HanOobIIero 1 HAMMEHbBIIETO 3HaAUYeHUH QyHKIMH, TocTpoeHue rpadukoB
byHKIIH MHOTOYJICHOB C MCIOJIb30BaHUEM arrapaTa MaTeMaTHYeCKOTo aHaJH3a
Jlekuus 2
IIpakTHYecKoe 3aHsATHE 2
Tema 7.10 IIpodeccnoHaTbLHO-OPHEHTHPOBAHHOE COlepKkaHNe (CopepKaHue NPUKJIIATHOTO MOTYJIs)
Haxoxnenue Haumensbiee u Haubosbliiee 3Ha4eHne QyHKIMN
ONTUMAJILHOTO IIpakTnyeckoe 3aHsATHE 2
pe3ynbTaTa ¢ MOMOIIBIO
MPOU3BOJHOM B
MPAKTUYECKUX 3aJ1ayax
Tema 7.11 CopepxaHue yueOHOTo MaTeprala
Pemenue 3anau. ®opmynsl u npaBuia Auddepennuposanus. VccnenoBanue GpyHKIMNA ¢ TOMOIIBIO
Ipoussoanas GyHKImH, npou3BoiHOM. HanbombIiee n HanMeHbllee 3Ha4eHnus PyHKITUN
€€ IPUMEHEHNE 7

KonTpoabHnas pabora

Pa3pea 8.

18

OK 01,
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IlepBooGpa3nasn
(pynkuumn, ee

NpUMeHeHHe
Tema 8.1 CopepxaHue yueOHOT0 MaTepralia
[lepBooOpa3nas 3ajaya O BOCCTaHOBJIEHUM 3aKOHA JIBWJKEHUS 10 U3BeCTHOW ckopoctu. Ilonsatue
¢bynkuuu. [Ipasuna uHTerpupoBanus. O3HAKOMIICHHE C TOHSATHEM HHTErpaja M NepBOOOpazHOW ais (HyHKIUU
HAXO0XIACHUSA y=f(x). Pemenue 3amau Ha CcBA3b NEPBOOOPA3HOM U €€ IPOM3BOIHOM, BBIYHCIICHHE
epBOOOPa3HBIX nepBooOpa3HoM i JaHHOW QyHKuuU. Tabmuna popMyi s HaXOKISHHUS MepBOOOpa3HBIX.
W3ydeHue nmpaBuiia BEIYKUCIICHMSI IEPBOOOPA3HON
Jlexkumst
IIpakTHueckoe 3aHATHE
Tema 8.2 Conepxkanue y4eOHOTo MaTepuasa
[Tnomanm 3anauyy, NMPUBOASAIIME K IMOHSITHIO ONPEAEICHHOIO WHTErpaja — O BBIYUCIEHUHU IUIOIIAIN
KPHUBOJMHEUHOU KpPUBOJUHEUHOW Tpamneuud, o nepeMenieHnd Todku. [loHsThue ompenenéHHOro HWHTErpasa.

Tpaneruu. Popmyna
Hrerorona — Jleiibauia

I'eomerpuueckuil u pusmveckuii cMbIci ompeneneHHoro uHrerpaita. @opmyna Heiorona—
JlelibHMIIa

Jleknus

IIpakTHYeckoe 3aHATHE

Tema 8.3 Coneprxkanue yaeOHOTo MaTepuasa

Heonpenenenuslii u [ToHATHE HEOITPEAETIEHHOTO NHTErpaJia

OIIpEIETIECHHBIN Jleknus

HMHTCTPAJIBI IIpakTHYeckoe 3aHsATHE

Tema 8.4 Coneprxkanue yaeOHOro MaTepuasa

[Tonsitre 06 ['eomeTpHruecKHil CMBbICI ONPEEICHHOTO0 HHTErpalla

OIIPEIEICHHOM Jlexknus

HHTErpallie KaK miomaan | [IpakTuyeckoe 3aHsiTHE

KPUBOJIMHEUHOU

Tpaneuuu

Tema 8.5 IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COIeP/KaHNeE (Coiep:KaHNe TPUKJIAHOTO MOYJIsI)
OnpeneneHHsIi I'eomerpuueckuii cMbich onpezeaeHHoro uurerpaina. @opmyna Hetotona - JleiiOnuma.

HUHTETpaJl B ) KU3HU

Pemenune 3amau Ha NpUMEHEHHE WHTErpaia sl BBIYUCICHUS (PU3NYECKHX BEIUYUH U
Jomanei

IIpakTHYecKoe 3aHATHE

Tema 8.6

Copepxanue yueOHOT0O MaTepualia

OK 02,
OK 03,
OK 04,
OK 05,
OK 06,
OK 07

I[IK 1.1
K 1.2
K 1.3
I[IK' 1.5
1K 4.2
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Pemenue 3amau.

[TepBooOpasnas GpyHKIMH, ee mpuMeHeHue. [IpaBuiia HaX0XACHUS IEPBOOOPA3ZHBIX.

IlepBooOpazHas KonTtpoabHas padora 2
¢bynkuuy, ee
IpUMEHEHHE
Paszgen 9 16 OK 01,
IpsiMble U ILIOCKOCTH OK 03,
B IPOCTPAHCTBE OK 04,
Tema 9.1. CopepxaHue yueOHOro Marepuaia OK 07
OcHOBHbIE IOHATHUSA [Ipenmer crepeomerpun. OCHOBHbBIE MOHATHUS (TOYKA, MpsiMasi, TIOCKOCTb, MPOCTPAHCTBO).
CTEPEOMETPHH. OcHOBHBIC aKCHOMBI cTepeomeTpur. Ilepecekaronuecs, mapauielibHbIe U CKPEIHBAOIIHECS MK 1.1
Pacnionoxxenue npaAMbIX | mipsimble. [IpU3HaK W CBOMCTBO CKpEIIUBArOMUXCS MPsMbIX. OCHOBHBIC MPOCTPAHCTBEHHBIC IK 1.2
U IUIOCKOCTEH Gburypsl. IIK 1.3
Jlekuus 2 HIK 1.5
Tema 9.2. CosieprkaHue yaeGHOTO MaTepHana 11K 4.2
[TapannensHOCTH [Tapannensubie mpsiMas u  1woiockocTh.  Ompenenenme. Ilpmsnak.  CsoiictBa  (c
MPSAMBIX, PSMOH U nokazatenbctBoM). [lapamnensheie 1iockoctu. Omnpenenenue. Ilpusnak. CaoiictBa (c
IUIOCKOCTH, IJIOCKOCTEN | JOKa3aTenbcTBOM). TeTpasip u ero aneMeHThl. [lapamnenenunen u ero snemMeHTsl. CBoWCTBa
MPOTUBOMOJIOKHBIX TPaHEN U quaroHaneil napamienenunena. Iloctpoenue ceuennii. Pemenue
3ajad.
Jlexkuus 2
IIpakTHYecKoe 3aHsATHE 2
Tema 9.3. Coneprkanne yaeOHOro MaTepuasa
[leprieHANKYIAPHOCTD [lepnienaukynspusie npsmMele. [lapamuienbHble NpsiMble, NEPHEHIUKYISIPHbIE K IUIOCKOCTH.
HPSIMBIX, IPAMOH U [Ipu3Hak nepneHauKyIIpHOCTH HpsMOM M 1utockocTH. [lokaszarensctBo. Ileprnenaukynsp u
IIJIOCKOCTH, IUIOCKOCTEN | HakioHHas. lleprnenaukymspHble MmiockocTu. [Ipu3HaK NeprneHAUKYISIPHOCTH TIOCKOCTEM.
Jloka3aTenbCTBO.
PaccTosiHus B mpocTpaHCTBe
Jlekuus 2
Tema 9.4. CopepxaHue yueOHOT0O MaTepuaa
Teopema o Tpex Teopema o Tpex neprneHauKymsipax. Jloka3arenbcTBO. YTod MEXIy HPSAMOM M IJIOCKOCTBIO.
NepIeHANKYIIspax Yo MeXly IIIOCKOCTSIMU
Jlexknus 2
IpakTHYecKoe 3aHsATHE 2
Tema 9.5. IIpogeccnoHaIbLHO-OPHEHTHPOBAHHOE COJIep:KaHMe (Coiep:KaHNe MPHUKJIAHOT0 MOYJIsI)
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[TapamiensHsle,

AxcuoMsl crepeomerpu. [lepneHaAuKyIsIpHOCTh IPSIMOH U IJIOCKOCTH, apajIeIbHOCTh ABYX

NIEPIEHIUKYIIAPHBIE, HPSIMBIX, IIEPIIEHIMKYISIPHBIX IUNIOCKOCTH, NIEPIEHAUKYIIPHOCTD INIOCKOCTEH
CKpEIIMBAIOIIUECS IMpakTHyeckoe 3ansiTHE

IIpsIMbIE

Tema 9.6. CopepxaHue yueOHOTO MaTepralia

Pewmrenne 3anau.
[IpsiMbI€ M TIIIOCKOCTH B

PacnonoxxeHnne nNpsMBIX M INIOCKOCTEH B IPOCTpaHCTBE. llepneHauMKyIsspHOCTD U
NapajuIesIbHOCTh NPSAMBIX U II0ckocTel. CKpelyBaromuecs npsiMble

MPOCTPAHCTBE KonTposabHas padora
Paznen 10. 12 OK 02,
Koopaunarts! u OK 03,
BEKTOPBI
Tema 10.1 Conepkanne y9eOHOTo MaTepuasa (())If( (();;’
JlekapTOBBI KOOpAMHATHI | JleKapTOBBI KOOPMHATHI B pocTpaHcTBe. [IpocTeiimue 3amaun B koopauHatax. PaccrosHue
B NIPOCTPAHCTBE. MEXIY IBYMSI TOUKaMH, KOOPJMHATHI CEpEANHBI OTPE3Ka K 1.1
Paccrosinne mexnay Jlexuust 2 K 1' )
?{BYMSI TOYKAMHU. IIpakTnyeckoe 3aHsATHE 2 K 1: 3
OOPAMHATHI CEPEIUHBI
OTpeI;Ka P K 1.5
Tema 10.2 Conepkanne yaeOHOro MaTepuaa
BexkTops! B Bexrops! B mpocTpancTse. Cl0XKEHNE U BBIYMTaHUE BEKTOPOB. Y MHOKEHUE BEKTOpA Ha
MIPOCTPaAHCTBE. yucno. Kommnanapueie BekTopsl. CKalsipHOE TPOU3BeIeHUE BEKTOpoB. Pa3noxkeHune BekTopa
VYron Mex 1y BEKTOpaMH. | IO TpeM HEeKOMIUTaHAPHBIM BekTopaMm. KoopanHaThl BEKTOpa, CKAIIPHOE MIPOU3BEIICHHE
CkansipHoe BEKTOPOB B KOOPJMHATAX, YIOJl MEX/Iy BEKTOPaMH, YroJ MEXIY IPSIMON U MIIOCKOCTBIO, YroJl
IIPOM3BE/ICHUE BEKTOPOB | MEXIY IUNIOCKOCTSIMH. YpaBHEHHE MJIOCKOCTH.
Jlekuus 2
IIpakTHYecKoe 3aHsATHE 2
Tema 10.3 IIpodeccnoHaIbLHO-OPHEHTHPOBAHHOE COJlep:KaHue (CoAepKaHue NPUKIATHOT0 MOYJIs1)
[IpakTuko- KoopnunaTtHas minockocts. BerunciaeHue paccTosHUH | MIJI0aiel Ha TUIOCKOCTH.
OPHUEHTHUPOBAaHHbBIE KonundecTBeHHBIE pacyeTsl
3aJ1a4uM Ha IIpakTHYeckoe 3aHATHE 2
KOOpPJIMHATHOU
IIJI0CKOCTH
Tema 10.4 Cogepxanue yueOHOTo MaTeprala

Pemenue 3amau.

I[eKapTOBLI KOOPAWHATHI B ITPOCTPAHCTBC. BeKTOpBI B ITPOCTPAHCTBC. CnoxeHue U BEIYUTAHHE
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Koopaunats! 1 BEKTOpPBI

BEKTOPOB. YMHOKEHHUE BEeKTOpa Ha uncio. Kommianapuele BeKTopbl. CKaliipHOE
IIPOU3BEACHNUE BEKTOPOB. PaziokeHue BeKTopa o TpeM HEKOMIUIAHAPHBIM BEKTOPaM.
[Ipocreiimue 3anaun B KoopauHaTax. KoopauHaTel BEKTOpa, pacCTOSIHUE MEX 1Yy TOUKaMU,
KOOPJMHATBI CEPENHBI OTPE3Ka, CKAJISIPHOE IPOU3BEICHUE BEKTOPOB B KOOPAMHATAX, YT OJl
MEXY BEKTOPAMHU, YroJl MEXK]Ly NPSIMOM U IJIOCKOCTHIO, YTOJI MEXAY IJIOCKOCTIMU

KoutposanHasi padora 2
Paznen 11. 46 OK 01,
MHOrorpaHHMKH 1 OK 02,
TeJla BpalleHusl OK 03,
Tema 11.1 Conepsxkanue yaeOHOro MaTepuasa OK 04,
Bepuunsl, pedpa, rpanu | [Tonstue mHororpantuka. Ero sjgeMeHTsI: BepHIUHbI, pedpa, rpanu. Jnaronans. CeucHue. OK 05,
MHOTOTPaHHUKA BEINYKJIBIE U HEBBITYKIIBIE MHOTOIPAHHHUKH OK 06,
Jlexuus 2 OK 07
Tema 11.2 Coneprkanne y4eOHOTo MaTepuasa
[Ipusma, ee [Tonsitne npusMmel. Ee ocHoBanus u OokoBbie TpaHu. BricoTa mpusmel. [Ipsmas u HakioHHAs HK 1.1
COCTaBJISIOIIHE, npusma. [IpaBunbHas npusma. Ee ceuenne 1K 1.2
ceuenue. [Ipsamas u Jlekuust 2 IIK 1.3
HpaBujIbHAasA NPU3MBbI IIpakTHYecKoe 3aHATHE 2 TNK 1.5
Tema 11.3 Coneprkanue yaeOHOTo MaTepuasa K 4.2
[Tapannenenunen, KyoO. [Tapannenenurnen, CBOMCTBA MPAMOYTOJIBHOTO Mapauienenumneaa, kyo. Ceuenue kyoa,
Ceuenue ky0a, napajuiesienunesia
napajuiefienuneaa Jlekuus 2
IIpakTHYecKkoe 3aHsITHE 2
Tema 11.4 Coneprkanne yaeOHOro MaTepuasa
[Mupamuna, ee [Mupamuna u ee snementsl. Ceuenue nupamubl. [IpaBunbHas nupamuaa. Y cedeHHas
COCTaBIISIOIIHE, nMpamMuia
ceuenue. [IpaBunpHas Jleknust 1
nupamuza. Y ce4eHHas IIpakTH4ecKkoe 3aHATHE 2
nMpamMuia
Tema 11.5 CopepxaHue yueOHOTo MaTeprala
BbokoBast 1 monHas [Tnomaas O0KOBOM M MOTHON MOBEPXHOCTHU MPU3MBI, MUPAMUIBI
MMOBEPXHOCThH MPU3MBI, Jlexkuus 1
MMMpaMHUIbI IIpakTHYecKoe 3aHATHE 2
Tema 11.6 Copepxanue yueOHOTO MaTepuaa
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Cummerpus B Kyoe,
napaJulesenunese,
npu3Me, TUpamue

CumMeTpusi OTHOCUTENBHO TOUKH, IPSIMOM, TutockocTu. CHMMeTpus B KyoOe,
napajuleJienunesie, IpusMe, NupamMuie

Jlekuus

HpaKTI/I‘leCKOC 3aHATHE

Tema 11.7 IIpodeccHoHATbHO-OPHEHTHPOBAHHOE cojlep:KaHue (cofep:KaHue NPHUKJIATHOT0 MOIYJIs)
ITpumepsl cummeTpuii B | CHMMETpHS B IPHPOJIE, APXUTEKTYpE, TEXHUKE, B OBITY

npodeccun [TpakTrdeckoe 3aHaTHE

Tema 11.8 Conepsxkanne yaeOHOro MaTepuasa

HpaBI/IJ'II)HBIC Tlousttue IMPaBUJIBHOI'O MHOTOI'paHHUKA. CBoiicTBa IMpaBHUJIbHBIX MHOT'OT'PAHHHUKOB

MHOFOFpaHHI/IKI/I, ux
CBOICTBA

Jlexkuus

Tema 11.9 Conepkanne yaeOHOTo MaTepuasa

Hunuuap, ero Hununapap u ero snementsl. CeueHne HUIMHApaA (MapajijielibHOe OCHOBaHUIO U ocH). Pa3BepTka
COCTaBIISIOIIHE. TAJTUHIpA

Cedenue nuIvMHapa Jlekuusa

Tema 11.10 IIpodeccnoHaIbHO-OPUEHTHPOBAHHOE COJepKkaHNe (CoAepKaHue MPUKJIATHOTO0 MOIYJIs1)
Konyc, ero Konyc u ero sanemenTsl. CeueHne KoHyca (ImapauuieibHOe OCHOBAaHHUIO U TIPOXOIAIIEE Yepe3
COCTaBIISAIOIIHE. BEpIIMHY), KOHHYeckHe ceueHus. Pa3BepTka koHyca

CedeHue KoHyca Jlexuust

Tema 11.11 Cognepxkanne yaeOHOro MaTepuasa

VYceueHHbI KOHYC.
Ceuenunie yceueHHOTO

VYceuennsiii konyc. Ero oopasyromas u Beicota. CedeHre yce4eHHOTO KOHyca

Jleknus

Konyca IIpakTHYecKoe 3aHATHE
Tema 11.12 Coneprkanue y4eOHOTo MaTepuasa
ap u cdepa, ux ap u chepa. Bzaumuoe pacnonoxenue chepsl u miockoctu. Ceuenue mapa, chepsl
CCUCHU Jlekuus
IlpakTH4eckoe 3aHsATHE
Tema 11.13 Cogepxanue yueOHOro Marepuala

ITousarue 00 o0BeMe
Tena. OTHOLIEHUE
00BEMOB MMOJOOHBIX TEN

[Tonsitue 06 06veme Tena. O0beM KybOa U MPsAMOYroJibHOTO napamienenunena. OobeMm
npu3Mbl M miMHApa. OTHOIIeHHEe 00beMOB M0I00HBIX TEJI.

Jlekuus

IIpakTHYecKoe 3aHATHE

Tema 11.14
O0BEMBI U IUIOLIAIA

Copepxanue yueOHOTo MaTepualia

O6bembl npamuibl U KoHyca. O0bem mapa. [11ommaay noBepxHocTei el
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IIOBEPXHOCTEH Tell

Jlekuus

Tema 11.15 CopepxaHue yaeOHOT0O MaTepualia

KomOunanuu KoMOuHaImm reoMeTpuiecKux Tel

MHOI'OTrpaHHUKOB U T€l | [IpakTH4yeckoe 3aHsITHE 2

BpaleHus

Tema 11.16 IIpodeccuonaibHO-OPHEHTHPOBAHHOE Co/lep:KaHue (CoepKaHue NPUKJIATHOTO MOTYJIs1)

I'eomerpuueckue Hcnonp3oBanre KoMOMHAIINI MHOTOTPAHHUKOB U TEJI BPAIICHUS B TIPAKTHUKO-

KOMOMHAITMH Ha OPHEHTHPOBAHHBIX 3a7auax

MTPAKTHKE IIpakTHYecKoe 3aHATHE 2

Tema 11.17 Conepsxkanne yaeOHOro MaTepuasa

Pemenue 3anau. OOBEeMBI U IJIONIA/IA TIOBEPXHOCTH MHOTOTPAHHUKOB U TEJ BpaIllEHUS

Mmuororpannuku u tena | Konrpoubnas pagora 2

BpalieHus

Paznen 12. 22 OK 01,
J1eMEeHThI OK 02,
Cramcranen  Teopi o
BEPOSATHOCTEN gi 8:’
Tema 12.1 Conepkanne y4eOHOTo MaTeprasia ’
OcHOBHbIE IOHATHUSA IlepecTaHOBKH, pa3MeIlIeHNs, COUYETAHMUS. OK 07
KOMOMHATOPUKH Jlexnus 2

Tema 12.2 Coneprkanne yaeOHOro MaTepuasa IIK 4.2
CoObITHE, BeposATHOCTE | COBMECTHBIC M HECOBMECTHBIEC COOBITHs. TeopeMbl O BEPOSITHOCTUH CYMMbI COOBITHIA.

coObITus. CrokeHue u VYcioBHAas BEpOSITHOCTh. 3aBUCUMBIE U HE3aBUCHUMbIE COOBITHS. TeopeMbl 0 BEpOSITHOCTH

YMHOXEHUE MIPOU3BEACHUS COOBITHIA.

BEPOSITHOCTEH Jlekuus 4

Tema 12.3 IIpodeccnoHaILHO-OPHEHTHPOBAHHOE COJIeP:KaHUe (CoiepKaHUe MPUKJIIATHOTO MOLYJIs1)

BepostHocTh B OTtHOocuTeNbHAs YaCTOTa COOBITHSI, CBOMCTBO €€ ycTOMUMBOCTH. CTaTUCTHYECKOE

npodeccrnoHaIbHBIX onpeneneHue BepossTHoCTU. OIeHKa BEPOSTHOCTH COOBITHUS

3aayax IIpakTHYecKoe 3aHATHE 4

Tema 12.4 CopepxaHue yueOHOTro MaTepuaa

JuckperHas cnydaiiHasg | Bunasl cmyuaiineix BenuuuH. Onpeenenne AMCKPEeTHOW cIyqaifHONW BeTHYMHBL. 3aKOH

BEJINYMHA, 3aKOH €€ pacrnpeeneHus TMCKPETHOM ciy4yailHoi BeanunHbl. Ee uncioBble XapakTepUCTUKU

pacupeneineHus Jlexuus 4
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Tema 12.5
3amayn MaTeMaTUUYECKOH
CTATUCTUKU

Conepkanue ydaeOHOTO MaTepuaia

Bapuanuonnsiii psag. [lonuron yactot u ructorpaMma. CTaTUCTUUECKHUE XapaKTEPUCTUKU
psiia HaOMI0TaeMBIX JJAHHBIX

Jlekuus

Tema 12.6
CocrasiieHue TadJuI U
rarpamMM Ha MpakTUKe

IMpodeccnoHaILHO-OPHEHTHPOBAHHOE CO/lepPKaHUeE (Colep:KaHNe MPUKJIATHOT0 MO/IYJIs1)

[TepBuunas 06pabOTKa CTATUCTHUSCKUX JaHHBIX. [ paduueckoe ux mpecTaBiIcHHE.
HaxoxaeHne cpeTHuX XapaKTepUCTHK, HAOIIOaeMbIX TaHHBIX

HpaKTI/I‘IeCKOC 3aHATHE

Tema 12.7 Coneprxkanne yaeOHOro MaTepuaa
Pemrenne 3anau. OnemeHTbl KOMOMHATOPUKH. COOBITHE, BEPOATHOCTH COOBITHS. ClOKEHUE U YMHOKEHUE
DneMeHTbI BEPOSITHOCTEHN
KOMOMHATOPHUKH, KonTposbHast padora
CTaTHCTUKH U TCOPUHU
BEPOSITHOCTEN
Paznen 13. OK 01,
MHo:xecTBAa. OK 02,
J1eMeHThbI TEOPUH OK 03,
rpagos OK 04
Tema 13.1 Conepxkanne yaeOHOro MaTepuasa OK 0 5’
MmuoxecTBa ITonsitue muoxkectBa. [logMHo)kecTBO. Oniepaniu ¢ MHOKECTBAMH ’

Jleknus OK 07
Tema 13.2 IIpodeccnoHaTbHO-OPUEHTHPOBAHHOE COJlepkaHNe (CoAepKaHue MPUKJIATHOTO0 MOIYJIs1) TIK 4.2
Onepanuu ¢ Onepanuu ¢ MHOXKecTBamMH. Perienne npukiaaHbix 3a1a4
MHO>KE€CTBAMHU IIpakTHyeckoe 3aHATHE
Tema 13.3 Cogepxanue yueOHOro Marepualia
I'padsr [Tonsitue rpada. Csa3HbI rpad, nepeBo, HUKI rpad Ha MIOCKOCTH

IlpakTH4eckoe 3aHsATHE
Tema 13.4 Copepxanue yueOHOro Marepuala
Pemenue 3a1a4. | Onmepanuu ¢ MHOXecTBamH. OmucaHWE peaNbHBIX CUTYallMid C TIOMOIIBIO MHOKECTB.
MmuoxectBa, I'padsel u | Ilpumenerne rpad)oB K perieHuro 3a1a4
WX IPUMEHEHHE KonTtposabHas padora
Bcero: 300
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3. YCJIOBUSI PEAJIU3ALIMM ITPOTPAMMBI YUYEBHOM
JTUCHUATIUHBI

3.1. TpeGoBaHuss K MHHMMAJBHOMY  MaTepPHAIbHO-TEXHUYECKOMY
oldecneyeHHn 1o

Peanuzauus mporpamMmbl JAMCHMIUIMHBI TpeOyeT Haluyus Y4eOHOro kaOuHeTa
MaTEeMaTUKH.

O6opynoBaHue yuyeOHOTO KaOUHETa:

- IOCaJI0YHBIE MECTA [0 KOJIMYECTBY OOYHAIOIINXCS;

- pabodee MeCTO IPENnoAaBaTes;

- KOMIUIEKT Y4eOHO-HATJISAIHbIX TOCOOUIA;

- KOMIUIEKT 3JIEKTPOHHBIX BUAEOMATEPUATIOB;

- 3a/1aHMSl 17151 KOHTPOJIbHBIX paboT;

- IPO(ECCUOHATIEHO OPUEHTUPOBAHHBIC 3a1aHUS;

- MaTepuabl HK3aMeHa.

Texuuueckue cpeacTa oOydeHUs:

- IEPCOHAJIbHBIN KOMIIBIOTEP C JUIIEH3UOHHBIM MPOTPAMMHBIM 00€CTIeUeHUEM;
- IPOEKTOP € DKPAHOM.

3.2. UndopmanuoHHoe odecnieueHne 00yueHmsi

Ilepeyenbr pexkoMeHayeMbIX Y4eOHBIX wu3AaHuil, WHTepHeT-pecypcos,
AOMOJTHUTEJIbHOM JIUTEePaTyPhI

OCHOBHBIE HCTOYHHUKU:

1.  AnreOpa u Hayaja MmaremaTudeckoro aHanusa. 10 - 11 kmaccel. ba3zoBbiit u
yrayosieHHbId ypoBHH: yueOHuk / 11I. A. Anumos, FO. M. Komnsrun, M. B.
Tkauesa [m np.]. - [IpocBemenne, 2022. — 463

2. Teomerpus 10 - 11 kmaccel. ba3oBeiil 1 yriyOJICHHBIN YPOBHU: YUCOHUK /
A. B. Iloropenos. - IIpocsemenue, 2022. - 174

3. HHuauBunyanbHbIE KOHTPOJIBHBIE palbOTHI MO Kypcy «Auredpa u Havana
aHanuzay s cryneHtoB ¢akynsreta CIIO: mocobue mo matemaTuke st
CTYJIEHTOB TIEpBOro Kypca ¢akyiabTeTa CpeaHero mnpodeccrHoHaIbHOTOo
obpazoBanus / benropoackuiill AY/ M.A. Cemeprauna, H.C. [TabonkoBa —
benropoackuiil’ AY, 2022

4. Pabouas TeTpanps 1o Kypcy «Anrebpa u Havala aHajau3a» ISl CTYJIEHTOB
dakynbpreTa CIIO/benroponckuitl’ AY/ H.C. ITabonkoBa, M.A. CemepHuna
— benropoa: benropoackuitl’ AY, 2022

5. Maremaruka B TabauIax U cxemax: mocoOue Jijisi MOATOTOBKU K dK3aMEHY
JUTSI CTYZICHTOB TIEPBOTO Kypca CpeaHeTo mpodeccrnonaasHoro oopa3oBaHus/
benroponckuit I'AY/ I'.B. bpaxuuk, H.C. [TabonkoBa, M.A. CemepHuHa,
T.H. Mununa — benropoa: benroponckuiil’AY, 2020

JloTIOTHUTENbHBIE UICTOYHUKH:

1. http://lib.belgau.edu.ru— 95 benropoackoro 'AY
2. http://znanium.com — 9BC «3HaHnyM»

3. http://e.lanbook.com — 3BC «Jlaub»
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http://lib.belgau.edu.ru/
http://znanium.com/
http://e.lanbook.com/

4. http://ebs.rgazu.ru — 3BC «AgriLib»
4. KOHTPOJIb U OLHEHKA PE3YJIbBTATOB OCBOEHMUSI YUEBHOH

JUCHUATNIUHBI

KonTposib u omeHka pe3ylbTaTOB OCBOEHHUSA 0O0IIe00pa3oBaTEILHON
JUCIUIUIMHBI PACKPBIBAIOTCA Yepe3 AUCLMILUIMHAPHBIE Pe3yIbTaThl, HAMPABIECHHBIE
Ha (popmupoBaHue oOHIMX U MPO(dEeCCHOHANBHBIX KOMIIETEHUMU IO pasjeiam u
TEMaM COJIepKaHusl yueOHOro MaTepuarna.

Oo6masi/npodeccuonanbHa

Pasznen/Tema

Tun oneHoYHbIX

1 KOMIeTeHI s MepOnpUsSTHUS

OK 01. Beibupats criocoOb1 P 1, Temal.1, 1.2, 1.3 I-o0/c", 1.4, TectupoBanue

pelieHus 3a1a4y 15,16 VYcTHBINM onipoc
npodeccuoHaIbHOM P2, Temrr 2.1,2.2,2.3,2.4, 2.5, NunuBunyanbHas
NEeATENHLHOCTH 2.6 caMocTosiTebHas paboTa
MPUMEHUTEIBHO P 3, Temnr 3.1, 3.2, 3.3, 3.4 3anuTa WHAUBUYATbHBIX

K Ppa3IMYHbBIM KOHTCKCTaM

P4, Temrr 4.1,4.2,4.3,4.4, 4.5,
4.6 IT-o/c, 4.7

P 5, Temnr 5.1,5.2

P 6, Temnr 6.1, 6.2, 6.3, 6.4, 6.5,
6.6, 6.7 I1-o/c, 6.8, 6.9, 6.10, 6.11
P7,Temsr 7.1,7.2,7.3,7.4,7.5,
7.6,7.7,7.8,79,7.10 IT-o/c, 7.11
P 8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5
IT-o/c, 8.6

P9, Temsr 9.1,9.2, 9.3, 9.4,9.5 I1-
o/c, 9.6

P11, Temsr 11.1,11.2, 11.3, 11.4,
11.5,11.6, 11.7 IT-o/c, 11.8, 11.9,
11.10 IT-o0/c,11.11, 11.12, 11.13,
11.14, 11.15, 11.16 IT-0o/c,11.17
P 12, Temsr 12.1, 12.2, 12.3 TI-
o/c,12.4,12.5, 12.6 IT-o/c, 12.7
P 13, Temsr 13.1, 13.2 I1-o/c,
13.3,13.4

MIPOEKTOB
KonTponbhas pabora
Brmoimaenne
SK3aMEHAIMOHHEIX 3aJaHuN

OK 02. Mcnosb30BaTh
COBPEMEHHBIE CPE/ICTBA
MOUCKA, aHATIU3a U
UHTEPIPETAINH
nHpopManuu, u
nH(pOpPMAaLMOHHBIE
TEXHOJOTHH IS
BBITIOJTHEHUS 3a7a4
npodeccruoHanbHO M
JeSITEeNbHOCTH

P1,Temal.l, 1.2, 1.3 I1-0/c, 1.4,
15,16

P2 Temsr 2.1,2.2,2.3,2.4,2.5,
2.6

P 3, Temsr 3.1, 3.2,3.3,3.4

P4, Temnr 4.1,4.2,4.3,4.4,4.5,
4.6 IT-o/c, 4.7

P 6, Temnr 6.1, 6.2, 6.3, 6.4, 6.5,
6.6, 6.7 I1-o/c, 6.8, 6.9, 6.10, 6.11
P7,Temn 7.1,7.2,7.3,7.4,7.5,
7.6,7.7,7.8,7.9,7.10I1-o/c, 7.11
P 8, Temsr 8.1, 8.2, 8.3, 8.4, 8.5
IT-o/c, 8.6

TectupoBanue

VYcrHblit onpoc
NunuBunyansHas
caMocTosITeNbHas paboTa
3almuTa UHAUBUAYaIbHBIX
MIPOEKTOB

KonTponsnas paborta
Brinonnenue
9K3aMEHAIlMOHHBIX 3aJaHUI

" Ipogheccuonanvroe-opuenmuposantoe cooepiucanue
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P 10, Temsr 10.1, 10.2, 10.3 TI-
o/c, 10.4

P11, Temsr 11.1,11.2, 11.3, 11.4,
11.5,11.6, 11.7 IT-o/c, 11.8, 11.9,
11.10 IT-o0/c,11.11, 11.12, 11.13,
11.14, 11.15, 11.16 IT-0o/c,11.17
P12, Temsr 12.1, 12.2, 12.3 TI-
o/c, 12.4,12.5, 12.6 IT-o/c, 12.7
P 13, Temsr 13.1, 13.2 IT-0/c,
13.3,13.4

OK 03. [1nanupoBats u
peann30BhIBaTh COOCTBEHHOE
npodecCuoHaNbHOE U
JMYHOCTHOE Pa3BHUTHE,
MPEIPUHIMATETHCKYIO
JeATENbHOCTD B
npodeccroHalbHOM cdepe,
WCTIOJIh30BATh 3HAHUS 110
(uHaHCOBOW I'PaMOTHOCTH B
Pa3IMYHBIX KU3HCHHBIX
CUTYaIHsIX

P1,Temal.l, 1.2, 1.3 I1-0/c, 1.4,
15,16

P2, Temnr 2.1,2.2,2.3,2.4, 2.5,
2.6

P 3, Temnr 3.1, 3.2, 3.3, 3.4

P4, Temnr 4.1,4.2,4.3,4.4, 4.5,
4.6 IT-o/c, 4.7

P 6, Temnr 6.1, 6.2, 6.3, 6.4, 6.5,
6.6, 6.7 I1-o/c, 6.8, 6.9, 6.10, 6.11
P7,Temsr 7.1,7.2,7.3,7.4,7.5,
7.6,7.7,7.8,7.9,7.10 IT-o/c, 7.11
P 8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5
II-o/c, 8.6

P9, Temsr 9.1,9.2, 9.3, 9.4,9.5 I1-
o/c, 9.6

P 10, Temsr 10.1, 10.2, 10.3 II-
o/c, 10.4

P11, Temsr 11.1,11.2, 11.3, 11.4,
11.5,11.6, 11.7 IT-o/c, 11.8, 11.9,
11.10 IT-o0/c,11.11, 11.12, 11.13,
11.14, 11.15, 11.16 I1-0/c,11.17
P 12, Temsr 12.1, 12.2, 12.3 TI-
o/c, 12.4,12.5, 12.6 IT-o/c, 12.7
P 13, Temsr 13.1, 13.2 IT-o/c,
13.3,13.4

TectupoBanue

VYerHbIM onpoc
NunuBunyanbHas
camocTosiTeNbHas padboTa
3amuTa MHAUBUYaTIbHBIX
IIPOEKTOB

KonTpossHas padbora
Brinmosnnenue
SK3aMEHAIMOHHEIX 3aJaHuN

OK 04. D¢ddexTrBHO
B3aMMO/ICHCTBOBATh U
paboTaTh B KOJUIGKTUBE U
KOMaH/1e

P1,Temal.l, 1.2, 1.3 I1-0/c, 1.4,
15,16

P2 Temsr 2.1,2.2,2.3,2.4,2.5,
2.6

P 3, Temsr 3.1, 3.2, 3.3, 3.4

P4, Tems1 4.1,4.2,4.3,4.4,4.5,
4.6 IT-o/c, 4.7

P 6, Temnr 6.1, 6.2, 6.3, 6.4, 6.5,
6.6, 6.7 I1-o/c, 6.8, 6.9, 6.10, 6.11
P7,Temsr 7.1,7.2,7.3,7.4,7.5,
7.6,7.7,7.8,7.9,7.10I1-o/c, 7.11
P 8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5
IT-o/c, 8.6

P9, Temnr 9.1, 9.2, 9.3, 9.4,9.5 I1-
o/c, 9.6

P 10, Temsr 10.1, 10.2, 10.3 I1-
o/c, 10.4

TectupoBanue

YcTHBI onpoc
NunuBunyansHas
caMocTosITeNbHas paboTa
3almuTa UHAUBUAYaIbHBIX
MPOEKTOB

KonTpomnbnas pabota
Brinonnenue
AK3aMEHAIlMOHHBIX 3aJaHUI
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P11, Temsr 11.1,11.2, 11.3,11.4,
11.5,11.6, 11.7 IT-o/c, 11.8, 11.9,
11.10 IT-o0/c,11.11, 11.12, 11.13,
11.14, 11.15, 11.16 IT-0/c,11.17
P 12, Temsr 12.1, 12.2, 12.3 TI-
o/c, 12.4,12.5, 12.6 IT-o/c, 12.7
P 13, Temsr 13.1, 13.2 IT-0/c,
13.3,13.4

OK 05. OcymiecTBasiTh
YCTHYIO U TUCBMEHHYIO
KOMMYHUKAIIHIO HA
rOCyJapCTBEHHOM SI3bIKE
Poccniickoit deneparuu ¢
Y4€TOM O0COOCHHOCTEH
COLMAIBHOTO U KYJIBTYPHOTO
KOHTEKCTa

P1,Temal.l, 1.2, 1.3 I1-0/c, 1.4,
15,16

P2, Temer 2.1,2.2,2.3,2.4,2.5,
2.6

P 3, Temnr 3.1, 3.2, 3.3, 3.4

P4, Teme1 4.1,4.2,4.3,4.4, 4.5,
4.6 IT-o/c, 4.7

P 6, Temnr 6.1, 6.2, 6.3, 6.4, 6.5,
6.6, 6.7 I1-o/c, 6.8, 6.9, 6.10, 6.11
P7,Temsr 7.1,7.2,7.3,7.4,7.5,
7.6,7.7,7.8,7.9,7.10 IT-o/c, 7.11
P 8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5
II-o/c, 8.6

P11, Temsr 11.1,11.2, 11.3, 11.4,
11.5,11.6, 11.7 IT-o/c, 11.8, 11.9,
11.10 T-o0/c,11.11, 11.12, 11.13,
11.14, 11.15, 11.16 IT-0o/c,11.17
P 12, Temsr 12.1, 12.2, 12.3 TI-
o/c, 12.4,12.5, 12.6 IT-o/c, 12.7
P 13, Tems: 13.1, 13.2 IT-o/c,
13.3,13.4

TectupoBanue

VYerHbIM onpoc
NunuBunyansHas
camocTosiTeNnbHas padboTa
3amuTa MHANBUTyaIbHBIX
IIPOEKTOB

KonTpomnsHas padora
Brimosnenue
AK3aMEHALlMOHHBIX 3a/IaHUN

OK 06. IIposBasaTh
rpaXKIaHCKO-
MaTPUOTUYECKYIO MTO3ULIUIO,
J€MOHCTPUPOBATh
OCO3HAHHOE MOBEJCHHUE Ha
OCHOBE TPaIUIIUOHHBIX
00I1e4eI0BeUeCKUX
LIEHHOCTEH, B TOM YHCIIE C
y4eTOM rapMOHU3ALUN
MEXHAI[MOHAJbHBIX U
MEXPETUTHO3HBIX
OTHOIICHU, TIPUMEHSTH
CTaHIapThI
AHTUKOPPYILIUOHHOTO
MOBEJICHUS

P1,Tema 1.1, 1.2, 1.3 IT-0/c, 1.4,
15,16

P 6, Temnr 6.1, 6.2, 6.3, 6.4, 6.5,
6.6, 6.7 I1-o/c, 6.8, 6.9, 6.10, 6.11
P7,Temnr 7.1,7.2,7.3,7.4,7.5,
7.6,7.7,7.8,7.9,7.10I1-o/c, 7.11
P 8, Temsr 8.1, 8.2, 8.3, 8.4, 8.5
IT-o/c, 8.6

P11, Temsr 11.1,11.2, 11.3,11.4,
11.5,11.6, 11.7 IT-o/c, 11.8, 11.9,
11.10 IT-o0/c,11.11, 11.12, 11.13,
11.14,11.15, 11.16 IT-0/c,11.17

TectupoBanue

VYcrHblit onpoc
NupuBunyanbHas
camocTosiTeNbHas paboTa
3almuTa UHAUBUAYaIbHBIX
IIPOEKTOB

KonTponbnas pabora
Beinosinenue
SK3aMEHALMOHHBIX 3a/IaHUN

OK 07. CogelicTBoBaTh
COXpPAHEHMIO OKpY’KaroIIen
cpenbl, pecypcocOepexeHuIo,
MPUMEHSATH 3HaHUS 00
M3MEHEHHH KIMMaTa,
MPUHLUIBI OEPEKITUBOTO
MIPOU3BO/ICTBA, (P (PEKTUBHO
JICUCTBOBATH B

P1,Tema 1.1, 1.2, 1.3 IT-0o/c, 1.4,
15,16

P2, Temnr 2.1,2.2,2.3,2.4, 2.5,
2.6

P 3, Temnr 3.1, 3.2, 3.3, 3.4

P4, Tems1 4.1,4.2,4.3,4.4,4.5,
4.6 IT-o/c, 4.7

P 6, Temsl 6.1, 6.2, 6.3, 6.4, 6.5,

TectupoBanue

YcTHBIN onpoc
NunuBunyansHas
camocTosTeNnbHas paboTa
3amuTa MHAUBUAYATbHBIX
MPOEKTOB

KonTpomnbHas pabota
Brimonnenue
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6.6, 6.7 I1-0/c, 6.8, 6.9, 6.10, 6.11
P7, 6 Tems 7.1,7.2,7.3,7.4,7.5,
7.6,7.7,7.8,7.9,7.10I1-o0/c, 7.11
P 8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5
IT-o/c, 8.6

P9, Temsr 9.1,9.2,9.3,9.49.5I1-
o/c, 9.6

P 10, Tems: 10.1, 10.2, 10.3 I1-
o/c, 10.4

P11, Temsr 11.1,11.2, 11.3,11.4,
11.5,11.6, 11.7 IT-o/c, 11.8, 11.9,
11.10 IT-o0/c,11.11, 11.12, 11.13,
11.14,11.15, 11.16 IT-0/c,11.17
P12, Temsr 12.1, 12.2, 12.3 11-
o/c, 12.4,12.5, 12.6 IT-o/c, 12.7
P 13, Temsr 13.1, 13.2 I1-o/c,
13.3,13.4

3K3aMEHAIIMOHHBIX 3aJaHuN

IIK 1.1 BeimoausThb
IIOJIEBBIE €0 IC3UNUECKUE
paboTHI HA
MIPOM3BOICTBEHHOM
y4acTKe.

P1,Temal.1,1.2,1.3II-0/c, 1.4,
15,16

P2, Temnr 2.1,2.2,2.3,2.4,2.5,
2.6

P 3, Temsr 3.1,3.2,3.3,3.4

P4, Temrr 4.1,4.2,4.3,4.4, 4.5,
4.6 IT-o/c, 4.7

P 6, Temnr 6.1, 6.2, 6.3, 6.4, 6.5,
6.6, 6.7 I1-o/c, 6.8, 6.9, 6.10, 6.11
P7, Temsr 7.1,7.2,7.3,7.4,7.5,
7.6,7.7,7.8,79,7.10 IT-o/c, 7.11
P 8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5
IT-o/c, 8.6

P9, Temsr 9.1,9.2,9.3,9.4,9.5 I1-
o/c, 9.6

P 10, Tems: 10.1, 10.2, 10.3 II-
o/c, 10.4

P11, Temsr 11.1,11.2, 11.3,11.4,
11.5,11.6, 11.7 IT-o/c, 11.8, 11.9,
11.10 IT-o0/c,11.11, 11.12, 11.13,
11.14, 11.15, 11.16 I1-0/c,11.17

TectupoBanue

VYerHbI onpoc
NunuBunyanbHas
camocTosiTeNbHas paboTa
3aniuTa WHAUBUIYATEHBIX
MIPOEKTOB

KontponpHas padota
Beinonnenue
HK3aMEHALMOHHBIX 3a/1aHUi

IIK 1.2 . Brimoaaars
TornorpauuecKue ChbeMKH
pa3IMYHBIX MacIITa0OB.

P1,Temal.l, 1.2, 1.3 I1-0/c, 1.4,
15,16

P2, Temnr 2.1,2.2,2.3, 2.4, 2.5,
2.6

P 3, Temnr 3.1, 3.2, 3.3, 3.4

P4, Temnr 4.1,4.2,4.3,4.4,4.5,
4.6 IT-o/c, 4.7

P 6, Temnr 6.1, 6.2, 6.3, 6.4, 6.5,
6.6, 6.7 I1-o/c, 6.8, 6.9, 6.10, 6.11
P7, 6Temsr 7.1,7.2,7.3,7.4,7.5,
7.6,7.7,7.8,7.9,7.10I1-o/c, 7.11
P 8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5
IT-o/c, 8.6

P9, Temnr 9.1, 9.2, 9.3,9.49.5I1-

TectupoBanue

YcTHBI onpoc
NunuBunyansHas
camocTosTeNbHas paboTa
3amuTa MHAUBUAYaIbHBIX
MIPOEKTOB

KonTpomnbnas pabota
Brinonnenue
AK3aMEHAIlMOHHBIX 3aJaHUI
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o/c, 9.6

P 10, Tems! 10.1, 10.2, 10.3 TI-
o/c, 10.4

P11, Temsr 11.1,11.2, 11.3,11.4,
11.5,11.6, 11.7 IT-o/c, 11.8, 11.9,
11.10 IT-o0/c,11.11, 11.12, 11.13,
11.14,11.15, 11.16 IT-0/¢,11.17

MK 1.3 BeimonssaTs
rpaduueckue paboThl 0
COCTaBJICHUIO
KapTorpapu4eckux
MaTepHasoB.

P1,Temal.l, 1.2, 1.3 I1-0/c, 1.4,
15,16

P2, Temn1 2.1, 2.2, 2.3, 2.4, 2.5,
2.6

P 3, Temnr 3.1, 3.2, 3.3, 3.4

P4, Temsr 4.1,4.2,4.3,4.4, 4.5,
4.6 IT-o/c, 4.7

P 6, Temn1 6.1, 6.2, 6.3, 6.4, 6.5,
6.6, 6.7 IT-o/c, 6.8, 6.9, 6.10, 6.11
P7, Tems 7.1,7.2,7.3,7.4,7.5,
7.6,7.7,7.8,7.9,7.10 IT-o/c, 7.11
P 8, Temer 8.1, 8.2, 8.3, 8.4, 8.5
II-o/c, 8.6

P9, Temrr 9.1, 9.2, 9.3, 9.4,9.5 TI-
o/c, 9.6

P 10, Temsr 10.1, 10.2, 10.3 I1I-
o/c, 10.4

P11, Temsr 11.1,11.2, 11.3,11.4,
11.5,11.6, 11.7 IT-o/c, 11.8, 11.9,
11.10 IT-o0/c,11.11, 11.12, 11.13,
11.14,11.15, 11.16 IT-0/c,11.17

TectupoBanue

VYerHbIi onpoc
NunuBunyanbHas
camocTosiTesnbHas padoTa
3amuTa MHAUBUYaIbHBIX
IIPOEKTOB

KonTpomnbnas padora
Beinosinenue
AK3aMEHALMOHHBIX 3a/IaHUN

IIK 1.5 Beimonssats
nemudpupoBanme a’dpo- u
KOCMUYECKUX CHUMKOB JJIs1
noy4deHus: uapopmaruu 06
00BeKTax HEJBUKUMOCTHU

P1,Temal.1, 1.2, 1.3 IT-o/c, 1.4,
15,16

P2, Temnr 2.1,2.2,2.3,2.4, 2.5,
2.6

P 3, Temnr 3.1, 3.2, 3.3, 3.4

P4, Temnr 4.1,4.2,4.3,4.4, 4.5,
4.6 IT-o/c, 4.7

P 6, Temsr 6.1, 6.2, 6.3, 6.4, 6.5,
6.6, 6.7 I1-o/c, 6.8, 6.9, 6.10, 6.11
P7, Temsr 7.1,7.2,7.3,7.4,7.5,
7.6,7.7,7.8,7.9,7.10I1-o/c, 7.11
P 8, Temsr 8.1, 8.2, 8.3, 8.4, 8.5
I1-o/c, 8.6

P9, Temnr 9.1, 9.2, 9.3, 9.49.5II-
o/c, 9.6

P 10, Temsr 10.1, 10.2, 10.3 I1-
o/c, 10.4

P11, Temsr 11.1,11.2, 11.3,11.4,
11.5,11.6, 11.7 IT-o/c, 11.8, 11.9,
11.10 IT-o0/c,11.11, 11.12, 11.13,
11.14,11.15, 11.16 IT-0/c,11.17

TectupoBanue

VYcrHblii onpoc
NupuBunyanbHas
camocTosiTeNbHas paboTa
3amuTa UHAUBUAYaIbHBIX
IIPOEKTOB

KonTponbnas pabora
Brimonxenue
9K3aMEHALMOHHBIX 3a/IaHUN

IIK 4.2 IIpoBoauth
KOJIMYECTBEHHBIN U

P1,Temal.l, 1.2, 1.3 I1-0/c, 1.4,
15,16
P2, Temsr 2.1,2.2,2.3,2.4,2.5,

TectupoBanue
YeTHbIT onpoc
NunuBuyansHas
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KaueCTBEHHBIN y4yeT
3eMeJb, IPUHUMATh
Y4aCTHE B UX
WHBEHTAPU3ALUN U
MOHHUTOPHHIE.

2.6

P 3, Temnr 3.1, 3.2, 3.3, 3.4

P4, Temnr 4.1,4.2,4.3,4.4, 4.5,
4.6 IT-o/c, 4.7

P 6, Temsr 6.1, 6.2, 6.3, 6.4, 6.5,
6.6, 6.7 I1-0/c, 6.8, 6.9, 6.10, 6.11
P7, Tems 7.1,7.2,7.3,7.4,7.5,
7.6,7.7,7.8,7.9,7.10I1-o/c, 7.11
P 8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5
IT-o/c, 8.6

P9, Temnr 9.1,9.2,9.3,9.49.5I1-
o/c, 9.6

P11, Temsr 11.1,11.2, 11.3, 11.4,
11.5,11.6, 11.7 IT-o/c, 11.8, 11.9,
11.10 IT-o/c,11.11, 11.12, 11.13,
11.14, 11.15, 11.16 IT-0/c,11.17
P12, Temsr 12.1, 12.2, 12.3 11-
o/c, 12.4,12.5, 12.6 IT-o/c, 12.7

caMmocCTosATeNbHas paboTa
3amuTa UHANBUAYATBHBIX
IIPOEKTOB

KoHnTposbHas padora
Brinosnenue
9K3aMEHAllMOHHBIX 3a/IaHUN
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