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PabGouass mporpamma paspaborana Ha OCHOBe TpeOoBanmii DeaeparbHOTO
TOCY/IapCTBEHHOTO  00pa3oBaTEbHOTO  CTaHAApTa CpPeAHero  OO0Iero  oOpa3oBaHUSA,
YTBEPXKAEHHOTO MTpHKa3oM MuHuUCTepcTBa 00pazoBanus 1 Hayku Poccuiickoit @enepanuu ot 17
Mmas 2012r. Ne 413 (B meiictByromeii penakuun), OenepajibHOil 00pa30BaTENbHON MPOTrPaMMBbl
cpeaHero oOmero oOpa3oBaHMs, YTBEPXKACHHOW NpUKa3oM MUHHCTEPCTBA MPOCBELICHUS
Poccuiickoit ®eneparmu ot 23 HosOps 2022r. Nel014, ¢ yyerom tpeboBanmii (enepanbHOTo
rOCyJapCTBEHHOTO 00pa30BaTeIbHOIO CTaHAAPTA CPEIHETO NPOPEeCcCCHOHATHLHOIO 00pa30BaHHS
cnenuaabHocTu 21.02.19 3emieycTpoiicTBO, IpUMEpHOI MPOrpaMMbl 00IIe00pa3oBaTEIHLHON
yueOHON auciuiuinHbl «MaTeMaTHKa», peKOMEH0BaHHON DeiepallbHbIM roCyAapCTBEHHBIM
OIO/KETHBIM ~ 00pa30BaTEbHBIM  YUPESKACHUEM JIOTIOJIHUTEIBHOTO  MPO(EeCCHOHATBLHOTO
obpazoBanus «MHCTUTYT pasBuTus MpodeccuoHaIbHOrO obpazoBanus» (PI'BOY [I10
«MPITIO») B KauecTBe MPUMEPHONU ITPOTPAMMBI C YI€TOM IPO(eCCHOHATLHON HAMPaBICHHOCTH
IpOrpaMM CpeIHEro MpoQecCHOHANBHOIO 00pa3oBaHUsl, pealu3yeMblX Ha 0a3e OCHOBHOTO
o011ero o0pa3oBaHus ¢ OTyYEHUEM CPEAHETo 00111ero oOpa3oBaHusl.

Opranunsanus-pa3padoTyuk:

WctpuHckuii  ¢unman  TOCYZapCTBEHHOTO  OFOJDKETHOTO  MPOQECCHOHATHLHOTO
00pa3oBaTeNFHOTO  y4YpekAeHUs  MockoBckold — oOmactu  «KpacHOTOPCKHE — KOJUIEIE»
(Ucrpunckuit pumman IBIIOY MO «KpacHOTOpCKHiA KOJUIEIDKY).

Pa3zpadorumk: Xomenko Jluana PunaToBHa, npenojgaBaTesib MaTreMaTuku VcTpuHckoro
¢umnana ['BIIOY MO «KpacHoropckuii — KOJIeDK» BbICHIeH KBalu(UKAIIMOHHON

KaTErOpHyH.

PACCMOTPEHA U COI'JTACOBAHA

Ha 3acemanuu MeToIn4eckoro 00beTuHEHHS
I'BIIOY MO «KpacHOTOPCKHI KOJIIEIK
ot 01.06.2023r. IIpoToxomn Ne 8

Hayuno-meronnueckum coserom I'BIIOY MO
«KpacHOropckuii KoJuie1x»
ot 02.06.2023r. IIpoToxois Ne 31

PACCMOTPEHA " YTBEPKJIEHA

Ha 3acepanuu negaroruyeckoro coBera
I'BIIOY MO «KpacHOTOPCKUI KOJLTEIAK)
ot 08.06.2023r. [IpoTokon Ne 5

IIpukazom nupexropa I'BIIOY MO
«KpacHOropckuit KomiemK»
ot 22.06.2023r. Ne 1168
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1. O0mas xapakTepucTUKa padoueil mporpaMMbl 001e00pa30BaTeJbHOM TUCHUIINHBI
«MaremaTnka»

1.1. MecTo THCHMIUIMHBI B CTPYKTYPe OCHOBHOI 00pa3oBaTe/ibHOI POrpaMMbl

Oo6meoOpa3oBaTenbHas IUCHUIUIMHA «MaTtemMaTukay SBISIETCS 00s3aTENbHONW YacThiO
obmieo0pazoBarenpHOro 1KKIIa obpazoBarensHoM porpamMmel CITO B cootBeTcTBHE ¢ PI'OC 110
cnenuanbHocTH 21.02.19 3emueycrpoiicTBO Ha 0a3e OCHOBHOTO OOIIEro oOpa3oBaHHs C
MoJIydeHueM cpenero oouiero oopaszosanus (COO).

1.2. HeJII/I ! IVIAHUPYEMbI€ pe3yJibTaTbl OCBOCHHUS TUCHUIIMHDBI:

1.2.1. Heab aucuunjiuHbl

Conepkanue mporpaMmbl  00IIe00pa3oBaTEIbHON  AUCHUIUIMHBL  «MareMatukay
HAIPABIICHO HA JIOCTMIKEHUE PE3YJbTATOB €€ M3yUeHHUs B COOTBeTCTBHH ¢ TpeboBanusmMu OI'OC
COO c¢ yuerom npodeccronanibHoi Harpasiennoctn @I'OC CIIO.

1.2.2. Ilnanupyemble pe3y/abTaTbl OCBOCHHSI 001Ie00pa30BaTeIbHON IMCUUILIMHBI B
coorBeTcTBHH ¢ PI'OC CIIO 1 Ha ocHOBe ®I'OC COO

Oco0oe 3HaueHue AUCUUIUIMHA nMeeT npu popmuposanuu u passutuu OK u [1K:
OK 01 Boi6upats criocoOsl pemieHus 3aj1ad npohecCuoHaIbHON AESITETbHOCTH TPUMEHUTEIBHO
pa3IMYHBIM KOHTEKCTaM

OK 02 Hcnonp30BaTh COBPEMEHHBIE CPEICTBA MTOMCKA, aHATIM3a U UHTEPIIpeTalny HH(pOpMaluy,
U MH(OpPMAIIMOHHBIE TEXHOJIOIUHU JJIS BBIIOJTHEHHUS 3a1a4 MPo(eCcCHOHANBHOM NesITeTbHOCTH

OK 03 IImanupoBaTb W peaqu30BbIBaTh COOCTBEHHOE MPO(ECCHOHAIBHOE M JMYHOCTHOE
pasBUTHE, NPEANPUHUMATENIBLCKYIO JIEATEILHOCTh B MPOQEeCcCHOHAIbHOM cdepe, NCIoab30BaTh
3HaHUS MO0 (UHAHCOBOM IPAMOTHOCTHU B PA3IMUHBIX )KU3HEHHBIX CUTYalUIX

OK 04 D¢ddexTuBHO B3aMOEHCTBOBATh U pab0OTaTh B KOJIJIEKTUBE  KOMAH/Ie

OK 05 OcymiecTBisiTh YCTHYHO M MUCBMEHHYK) KOMMYHHMKAIMI0 Ha TOCYJApCTBEHHOM SI3BIKE
Poccuiickoii @enepaiuu ¢ yueToM 0COOEHHOCTEN COLIMATIBHOTO U KYJIBTYPHOIO KOHTEKCTa

OK 06 IIposBiATh IpakIaHCKO-ITATPUOTHYECKYIO IO3ULUI0, JEMOHCTPHPOBATH OCO3HAHHOE
MOBEJICHHE Ha OCHOBE TPAJMIIMOHHBIX OOILIEUEIIOBEUECKUX IIEHHOCTEH, B TOM YHCIE C y4EeTOM
FapMOHM3ALUA MEKHALMOHAIBHBIX U MEKPEIUTHO3HBIX OTHOLIECHUM, NPUMEHATH CTaHIAPThI
AQHTUKOPPYILIMOHHOIO MTOBEACHUS

OK 07 CopeiicTBOBaTh COXPAaHEHUIO OKPYKAIOIIEH Cpeibl, pecypcocOepexeHnto, IPUMEHATh
3HaHUS 00 W3MEHEHWHM KIMMAaTa, TMPUHIMIBI OEpeKIUBOTO TPOU3BOACTBA, A(H(PEKTUBHO
JIEUCTBOBATh B UYPE3BBIUYAMHBIX CUTYALIHSIX



I1K 1.1. CocTaBnsTh 3eMeNbHBIN OalaHC palioHa

[IK 1.2. TloaroraBnmMBarh IOKYMEHTAIMIO, HEOOXOIUMYIO MAJSl TPUHSATHS YIPABICHUECKUX
pELICHUH 110 dKCIUTyaTaluy U Pa3BUTHIO TEPPUTOPUI

IIK 1.4. YyacTBOBaTh B IPOEKTUPOBAHUU U AHAIM3E€ COLUAIBHO-DKOHOMUYECKOTO Pa3BUTHUS
TEPPUTOPUU

ITIK 1.5. OcyiecTBiasiTh MOHUTOPUHT 3€MEJb TEPPUTOPUH
I1K 2.1. BeINOJHATH KOMIUIEKC KaJaCTPOBBIX MPOLIEAYDP
[1K 2.4. OcymiecTBIsATh KaJaCTPOBBIA U TEXHUYECKUN y4eT 0ObEKTOB HEABUKHUMOCTH

[IK 3.1. Boeimonuate paboThl 1Mo KapTorpado-reofe3ndeckoMy OOECHEUYEHUIO TEPPUTOPHIA,
co3zaBarh rpaduueckre MaTepuaibl

I[IK 4.4. PaccuutbiBaTb CMETHYIO CTOMMOCTH 3JaHUH U COOPYKEHHUU B COOTBETCTBUU C
JIEUCTBYIOIIMMH HOPMAaTUBAMU U IPUMEHSAEMbIMH METOIMKAMH

[1K 4.6. OdopMIIATh OLIEHOYHYIO TOKYMEHTALIMIO B COOTBETCTBHHU C TPEOOBAHUSIMHU HOPMATUBHBIX
aKTOB, PETYIMPYIOIIUX MPABOOTHOLICHUS B 3TOI 001aCTH.



O01mme KOMIIEeTEHIINHT

IInanupyemMsble pe3yJbTaThl 00y4eHHs

Oo0mrue

I[ncumumﬂapnme

OK 01 Bri6upatsb criocoOsbl
pelieHus 3a1a4
pohecCHOHATTLHOM
JIeSATEIbHOCTH
PUMEHHUTETBHO

K Pa3IMYHbIM KOHTEKCTaM

- TOTOBHOCTb K TpYAIY,
MacTepCTBa, TPYIOII00UE;
- TOTOBHOCTbH K

OCO3HaHHE LIEHHOCTH
aKTUBHOU ACATCIIBHOCTU
TEXHOJIOTUYECKOM M COIMATbHOIN HAIIPaBICHHOCTH,
CIIOCOOHOCTh ~ MHHUIIMMPOBAThH, IUIAHUPOBATH |
CaMOCTOSITEIILHO BBIMOJIHATh TAKYIO JICATEIILHOCTD;
- UHTEpEC K pa3InYHBIM chepam
npodecCHOHATEHOM JIeATEIILHOCTH,

OBnanenue y4eOHBIMU

IIO3HaBaTCIbHBIMU }leﬁCTBHHMHI

YHUBEPCAIbHBIMU

a) 0a30BbIC JJOTUYECKUE JICHCTBHUS:
- CaMOCTOSITENILHO dbopMynupoBaTh u
aKTyalu3upoBaTh MPOOIEMY, paccMaTpuBaTh €€
BCECTOPOHHE;

- yCTaHaBIMBATh CYIIECTBEHHBI NpPHU3HAK WU
OCHOBaHUS Il CpaBHEHUs, KiIacCU(DUKAMH U
00001IeHHS;

- ONpeneNsaTh NENH JeATEIbHOCTH, 3aJ1aBaTh
mapaMeTpsl U KPUTEPUHU MX JOCTHIKCHHS,

- BBISBIISITh 3aKOHOMEPHOCTH U TMPOTUBOPEUYHS B
paccMaTpuBaeMbIX SBICHUSX;

- BHOCUThH KOPPEKTUBHI B IEATEIHHOCTh, OLIEHUBATh
COOTBETCTBUE pE3YJIbTATOB IEJNsM, OIEHUBATh
PUCKHU TIOCTIEACTBHIA IESTEILHOCTH,

- pa3BHBATh KPEATHBHOE MBIIUICHUE TIPU PEIICHUH

YKU3HEHHBIX TIPOOIIEM

-BJIAJICTh METO/IAMHU JIOKA3aTEIbCTB, AITOPUTMAMU PEIICHHS
3aj1a4; yMeHue GOpMYyIUPOBAThH OMPECIICHHUs, AaKCUOMBI H
TCOPCMbI, MIPUMCHATH UX, IPOBOJUTH JOKA3aTCJIbHBIC
paccyKIeHHS B XOJI€ PEUICHUS 3a/1a4;

- YMETh OIIEPUPOBATH MOHATHIMHU: CTCIICHb YUCIIA, JIorapupm
YKCIIa; YMEHUE BBIIOJHATH BBIYMCIICHUE 3HAUCHHUN U
npeoOpa30BaHus BBIPAKEHHIA CO CTETICHSAMH U Jiorapudmamu,
npeoOpa3oBaHusl IPOOHO-PALIMOHAIIBHBIX BRIPAXKCHUH;

- YMETH OIIEPUPOBATH IIOHATUSIMHU: PAllHOHAJIBLHBIE,
HppauOHAJIBHBIC, ITOKA3aTCIIbHBIC, CTCIICHHBIC,
JorapupMuyUecKre, TPUTOHOMETPUYECKUE YPABHEHUS U
HEPaBEHCTBA, UX CUCTEMBI;

- YMETh ONEPUPOBATH MOHATUAMU: (PYHKIIHS, HETIPephIBHAS
GbyHKIHS, TPOU3BOIHASA, IEpBOOOpa3Hasi, ONpeaeTIeHHBIN
WHTETPA, yMETh HaXOIUTh MPOU3BOAHBIE TIEMEHTAPHBIX
(GyHKIMH, UCIIONIb3YS CIIPABOYHBIE MaTepUabl; UCCIIEOBATh B
HpOCT@fIHIPIX cirydasx CI)YHKHI/II/I Ha MOHOTOHHOCTb, HAXOIUTH
HauOOoJIbIIME U HAUMEHbIINE 3HaUeHUs QYHKIUN; CTPOUTH
rpaKy MHOTOWICHORB C MCITOJIb30BAHUEM armapara
MaTeMaTHYECKOTO aHalln3a; MPUMEHSTH MPOU3BOIHYIO MPH
pEIlIeHNH 3a7a49 Ha ABMKEHHUE; PelIaTh MPAaKTUKO-
OpUEHTUPOBAHHBIC 3a/1a4H Ha HAUOOJIBIIINE U HANMEHBIITHE
3HAYEHUS], HA HAXO0XJICHNE TTyTH, CKOPOCTH U YCKOPEHHUS;

- YMETh ONEPUPOBATH MOHATHIMHU: PallMOHANbHAs (HYHKLINS,
nokaszaTenbHas QYHKIHS, CTeTICHHAsT (PYHKITUS,
norapudmudeckas GyHKIHsI, TPUTOHOMETPUYECKUE (YHKIIUH,




0) 60a30BbBIC UCCIICIOBATEIIbCKUE ACHCTBUSA:

- BIIQJICTh HABBIKAMH Y4€OHO-HCCIICI0BATEIbCKON 1
HpOCKTHOﬁ ACATCIIBHOCTH, HAaBBIKAMU PA3PCHICHUA
npo0Jem;

- BBIIBIATH IPHYMHHO-CJICICTBEHHBIC CBSI3U U
aKTyaJIM3UPOBATh 33]1a4y, BBIIBHUTaTh TUIIOTE3Y €€
pelICHuUS, HAXOJHTh apryMeHTbI TUTS
JI0Ka3aTeJIbCTBA CBOMX YTBEPXKICHHM, 33]1aBaTh
[apaMeTphbl U KPUTEPUU PEIICHUS,

- AHAJIM3UPOBATH IOJYYCHHBIC B XOAC PCHICHUA
3aaa4yu pE3yJbTaThbl, KPUTUUYCCKHU OLCHHUBATH HUX
JIOCTOBEPHOCTh, MPOTHO3HPOBATh HW3MEHEHHE B
HOBBIX YCIIOBHUSX;

-- yMeTh MEePEHOCUTH 3HAHUS B MMO3HABATEIBHYIO U
MPAKTUYECKYIO0 00JIaCTH KU3HEEATEIIbHOCTH,

- YMCTb HWHTCTPpHUPOBATH 3HAHHWA HW3 PaA3HbIX
MpeIMETHBIX o0acTel;

- BBIIBUT'AaThb HOBBIC naeu, npeajiaratb
OPHUIMHAJIBHBIC IMTOAXOJbI U PCUHICHUS,

U CIocoOHOCTH WCTIONB30BAaHUS B

MMO3HABATEIbLHON U COLMAIbHOM IPAaKTUKC

nux

oOpartHble GYHKINU; YMEHHE CTPOUTDH IPapUKH U3yIEHHBIX
(byHKUINH, UCTIONB30BATh TPAPUKH MPH U3YYEHUH MTPOLIECCOB U
3aBUCUMOCTEH, IPU PELICHUH 3a/1a4 U3 APYrUX y4eOHBIX
IpEeZIMETOB U 33124 U3 PEAIbHOM JKU3HH; BBIPAXaTh POpPMyIaMu
3aBUCHMOCTH MEX]y BeTMUNHAMU;

- YMETh pelIaTh TEKCTOBBIC 33/1a4M Pa3HbIX THIIOB (B TOM YHCIIE
Ha MPOIIEHTHI, JIOJIM U YaCTH, Ha JIBWKEHHUE, paboTy, CTOMMOCTh
TOBApOB U YCIIYT, HAJIOTH, 3a]1a41 U3 O0JIACTH YIIPaBICHUS
JMYHBIMU ¥ CEMEHHBIMH (DMHAHCAMH ); COCTABIIATH BBIPAKECHUS,
ypaBHEHHsI, HEPABEHCTBA U MX CHCTEMBI TI0 YCIOBHUIO 3a1a4H,
MCCIIEIOBATh MOJyYEHHOE PEIICHHE U OLIEHUBATh
MPaBJONOI00HOCTh PE3YJIbTATOB;

- YMETh ONEPUPOBAThH MOHATHIMU: CpeHEe apu(PMETHUECKOE,
Me/raHa, HauboJibliee U HauMeHbIlee 3HAUYCHMsI, pa3Max,
JCTIepCHs, CTaHAAPTHOE OTKIOHEHHUE YHCIOBOro Habopa; yMeTh
U3BIIEKATh, MHTEPIPETHPOBATH HH(POPMAITUIO, TPEICTABICHHYIO
B Ta0nHIIaX, HA JUArpaMMax, rpadukax, OTpakarollyto CBOMCTBA
peabHBIX MPOIECCOB U SBJICHUI; IPEACTABISTh HHPOPMALIUIO C
MOMOIIEIO TAOJIHIT U TUarpaMM; UCCIIeIOBATh CTATHCTHIECKUE
JTaHHbIE, B TOM YHUCJIE C IPUMEHEHHEM IpauecKuX METOJI0B U
AJIEKTPOHHBIX CPEJICTB;

- YMETh ONEPUPOBATH MOHATHIMU: CIyYaiHBIN ONBIT U
cilydaifHoe COOBITHE, BEPOSITHOCTD CIIy4aifHOTO COOBITHS;
YMEHHUE BBIYUCIATH BEPOSATHOCTh C UCIOIb30BAHUEM
rpadM4ecKuX METOJIOB; TPUMEHSTH (POPMYITBI CIIOKEHUS U
YMHOXXCHHS BEPOSITHOCTEH, KOMOWHATOPHBIC (DaKThI U (POPMYJTBI
IPY PEIICHNH 3a]1a4; OL[CHUBATh BEPOSITHOCTH PEANbHBIX
COOBITHI; 3HAKOMCTBO CO CITy4aliHBIMH BETHYMHAMHE; YMEHHE




MPUBOANUTH IPUMEPHI IPOSIBICHUS 3aKOHA OOJIBIINX YHCEI B
MMPpUPOAHBIX U OGH.ICCTBGHHBIX SABJICHUAX

- YMCTb OIICPpHUPOBATh NOHATUAMM: TOYKA, IIpsAMasd, IJIOCKOCTb,
MPOCTPAHCTBO, IBYIPAaHHBIN YT OJI, CKPEIIHBAOIIUECS MPSIMBIE,
NapajuIeIbHOCTh U MEPICHANKYISIPHOCTD TPSMBIX U
TUIOCKOCTEH, YOl M1y MPSMBIMHU, YTOJI MEXY IPSIMOH 1
TUIOCKOCTBIO, YTOJI MEXTY TUIOCKOCTSIMH, PACCTOSTHUE OT TOYKH
J10 INIOCKOCTH, PAaCCTOSAHUE MEXAY IIPAMBIMU, paCCTOSTHUE
MCKAY MIIOCKOCTAMU, YMCHHEC UCIIOJIb30BAaTh IIPpHU PCHICHUN
3a71a4 M3y4eHHbIe (DaKThl U TEOPEMBI IUTAHUMETPHUH;, YMEHHE
OIICHUBATh pa3Mepbl 0OBEKTOB OKPYKAOIIETO MUPA;

- YMETh OMEPUPOBATH MOHATUSIMU: MHOTOTPAHHHUK, CEUCHUE
MHOTOTpaHHHKA, Ky0, Mapaiienenumes], npu3Ma, mupaMmuia,
¢burypa v moOBEpXHOCTh BpallleHUs, IIMIIUHIP, KOHYC, 11ap,
cdepa, ceueHus GUrypsl BpalieHus, IIOCKOCTh, KaCAroIIasIcs
cdepsl, HUINHAPA, KOHYCA, IJI0MAb TOBEPXHOCTH MUPAMUIBbI,
MIPU3MBI, KOHYCa, IUJIUHIPA, TII01aab chepbl, 00beM Kyoa,
MPSIMOYTOJIBHOTO TIapaJUIeTICTIUIIC 1A, ITUPAMUJIBI, TIPU3MBI,
[MWIMH]IPa, KOHYCAa, I1apa; yMEeHHue N300pakaTh MHOTOTPaHHUKH
Y TIOBEPXHOCTH BPAIIEHUS, UX CEUEHUS OT PYKH, C TIOMOIIBIO
YEepTEKHBIX MHCTPYMEHTOB M JIEKTPOHHBIX CPEJICTB; YMEHUE
pacmo3HaBaTh CHMMETPHIO B IPOCTPAHCTBE; YMEHUE
pacro3HaBaTh MPaBUIbHBIE MHOTOTPAHHUKH;

- YMETh ONEPHUPOBATH MOHSATUSMU: ABHKEHHE B IPOCTPAHCTRBE,
10/100HbBIE (PUTYPBI B IPOCTPAHCTBE; UCIOIH30BaTh OTHOILIEHUE
JI01a el TOBEPXHOCTEH U 00bEMOB MOAO0HBIX (pUTYp MpH
peILICHUH 33/1aY;




- YMETb BBIYUCIIATH TEOMETPUUECKNE BEIUUNHBI (JIMHA, Yo,
IUI0ILAaAb, 00BEM, TUIOLAAb IOBEPXHOCTH ), UCTIONbB3Ys
U3ydeHHbIE POPMYIIBI U METO/BI;

- YMETb OIIEPUPOBATh MOHATUAMU: IIPSIMOYTOJIbHAS CUCTEMA
KOOpJMHAT, KOOPJUHATHI TOYKH, BEKTOP, KOOPAUHATEI BEKTOPA,
CKaJIIPHOE IPOM3BEJIEHUE, YTOJI MEXY BEKTOPaMHU, CyMMa
BEKTOPOB, IPOM3BEICHUE BEKTOPA HAa YUCJIO; HAXOAUTH C
MOMOIIIBIO U3YYEHHBIX (DOPMYIT KOOPIMHATHI CEPEIMHBI OTPE3Ka,
paccTostHue MEXAY JBYMS TOUKaAMU;

- YMETb BBIOMPATH MOAXOAINN U3yUEHHBIH METOJ IS
pelIeHHs 3aa4u, paclio3HaBaTh MaTeMaTHYeCKue (haKThl U
MaTeMaTHYeCKUe MOJEIH B IPUPOTHBIX U OOIECTBEHHBIX
ABJICHUSIX, B UCKYCCTBE; YMEHUE IPUBOJUTH IIPUMEPHI
MaTE€MaTUYECKUX OTKPBITUM POCCUICKON U MUPOBOU
MaTEMaTHYECKON HayKH.

- YMETbh ONIEPUPOBATH IMOHATHUSIMHU: ONIPEIECICHUE, AaKCUOMA,
TeOopeMa, CIEACTBHE, CBOMCTBO, IPU3HAK, T0KA3aTENbCTBO,
paBHOCUJIbHBIE (DOPMYJIUPOBKHU; YMEHHE (HOPMYIINPOBATh
o0paTHOE ¥ MPOTUBOIIOJIOKHOE YTBEPK/IEHUE, IPUBOAUTD
IIPUMEPBI U KOHTPIIPUMEPBI, UCII0JIB30BATH METOT
MaTeEMaTUYECKON MHAYKLMHU; IPOBOJNUTH JOKA3aTEIbHbIE
paccyX/1eHHUs NP PELICHNH 3a]a4, OLIEHUBATh JJOTMYECKYIO
IIPaBHWJIBHOCTb PacCyXACHMI;

- YMETb OIIEPUPOBATH INOHATUAMU: MHOKECTBO, ITOJMHOXKECTBO,
ONEpaLMK HAJl MHOKECTBAMHU; YMEHHUE UCITOJIb30BaTh
TEOPETUKO-MHOKECTBEHHBIN anmapar sl ONUCAHUS PEeaIbHbIX
IIPOLIECCOB U SIBJICHUH MPU PEIICHUH 3a/1a4, B TOM YHCIIC U3
JpyTruX y4eOHBIX IPEAMETOB;




- YMETh OIIEPUPOBATH MOHATHIMU: Tpad, CBA3HBIN rpad, 1epeso,
UK, Tpad Ha IUIOCKOCTH; YMEHHUE 33/1aBaTh M ONHICHIBATD
rpadpl pa3TUYHBIMUA CIIOCO0aMM; UCTIOIB30BATh Tpadbl MpU
pEILLECHNN 3a/]a4;

- YMETh CBOOOJHO OIIEPUPOBAThH MOHATUSIMHU: COYETAHUE,
NEPECTaHOBKA, YUCIJIO COYETAHUH, YUCIIO IEPECTAHOBOK; OMHOM
HeroToHa; ymeHre NpUMeHSATh KOMOMHATOPHbIE (DAKThI U
pacCyKJIeHHUs Ul PELICHHUs 3aa4;

-YMETb OIIEPUPOBATH MOHATHIAMU: HATypaJIbHOE YHCIIO, LIEJI0E
YHCJIO, OCTATOK 110 MOAYJIIO, PALMOHAIIBHOE YHCIIO,
MPPALMOHAIBHOE YHUCII0, MHOXKECTBA HATYPAJIBHBIX, LIEJIbIX,
palMOHAIbHBIX, IEUCTBUTEIBHBIX YUCEIT; YMEHUE UCIIOIB30BATh
NPU3HAKU AETUMOCTH, HAUMEHBIINN OOIUI 1eNUTeNb U
HalMeHblIee olIiee KpaTHoe, alropuT™M EBKinaa npu peneHun
3a/1a4; 3HAKOMCTBO C Pa3JINYHBIMU IIO3ULIMOHHBIMHA CUCTEMAMH
CUYMCJICHUS;

- YMETb CBOOOJIHO ONIEPUPOBATH MOHATHSIMU: CTETIEHB C LIEJIBIM
II0Ka3aTeseM, KOPEHb HaTypaJIbHOM CTENIEHH, CTENEHD C
palMOHAIBHBIM ITI0KA3aTENEM, CTETIEHb C IEHCTBUTEIIBHBIM
(BelecTBEHHBIM) ITOKa3aTelieM, Jorapugm yucia, CUHyC,
KOCHHYC Y TAHT'€HC IIPOU3BOJILHOIO YHUCIIA;

- YMETb OIIEPUPOBATH ITOHATUAMU: TOKIAECTBO, TOKAECCTBEHHOE
npeoOpa3oBaHue, ypaBHEHHE, HEPAaBEHCTBO, CUCTEMA YpaBHEHUH
Y HEPABEHCTB, PABHOCWIBHOCTh YPABHEHUI, HEPABEHCTB U
CHCTEM, PALIMOHAJIbHBIC, UPPALIHOHAIBHBIE, TI0KA3ATENIbHBIE,
CTEIEHHbIE, JJorapu(pMUIECKUE, TPUTOHOMETPUUECKHE
YPaBHEHHs1, HEPABEHCTBA U CUCTEMBI; YMEHHE PEIIaTh
YPaBHEHHs, HEPABEHCTBA U CUCTEMBI C IIOMOIIBIO Pa3IMYHbIX

10



NIPUEMOB; pelaTh YpaBHEHHsI, HEPAaBEHCTBA U CUCTEMBI C
napamMeTpoM; IPUMEHSTh YPaBHEHHSI, HEPAaBEHCTBA, MX CHCTEMbI
JUIS PEeLICHUs] MaTeMaTHUECKUX 3aJ1a4 M 3a/1a4 U3 Pa3IUIHbIX
obacTell HAyKU U peaIbHOM JKU3HH;

-yMeTh CBOOOJIHO ONEPUPOBATh MOHATUSAMU: Tpaduk QyHKIUH,
oOpatHast pyHKIHS, KOMIO3UIUS (PYHKIHM, TUHEWHas QyHKIuS,
KBaJipaTHuHas (YHKIUS, CTeTIeHHAas: (QYHKIUS C LEeTbIM
rokasarejieM, TPUTOHOMEeTpruieckne (PyHKIUU, OOpaTHBIE
TPUTOHOMETpHUYECKUE (PYHKIMH, TIOKa3aTeIbHAs U
norapudmuueckas QyHKIUU; YMEHHUE CTPOUTH Tpaduku
(byHKIWH, BBITOTHITH TpeoOpa3oBaHus rpaguKkoB GyHKINN;
YMEHHUE UCIOIb30BaTh rpaduku GyHKUMN A1 U3yUEeHUs
MPOILIECCOB U 3aBUCUMOCTEH MpH pPEeLIeHUH 3a1a4 U3 Ipyrux
y4eOHBIX IPEMETOB U U3 PEabHOM KU3HU; BHIPaXKAaTh
(dbopMynaMu 3aBUCUMOCTH MEX]ly BETMUUHAMU;

YMEHHE CBOOOIHO ONEPUPOBATH MOHITUSIMHU: YETHOCTD
GyHKINHT, TEPHOANIHOCTD (PYHKITUH, OTPAHUIEHHOCTh
(GYHKIIMN, MOHOTOHHOCTh (DYHKIUH, SKCTpEMYM (DYHKIIUH,
HanOoJIbIIIee M HANMEHbIIIee 3HAYCHUST (PYHKIINU Ha
IPOMEXYTKE; YMEHHUE MPOBOJAUTH HCCIEI0BaHNE (QYHKIIUY;
YMEHHUE UCIIONIb30BaTh CBOMCTBA U rpaduku GyHKIMN I
peleHns ypaBHEeHUH, HEPaBeHCTB U 3a/1a4 ¢ IapaMeTpaMu;
n300pakaTh Ha KOOPIMHATHOM MIIOCKOCTH MHOYKECTBA PEILICHHH
ypaBHEHHI, HEPABEHCTB U MX CHCTEM;

- YMETh CBOOOJIHO ONIEPUPOBATH MOHATHIMHU:
MOCIIe0BATENBHOCTD, apudMeTHdecKas Iporpeccus,
reOMEeTpUYECKas Mporpeccus, OECKOHEYHO YObIBarOIIas
reoMeTpUYecKasi Iporpeccus; yMeHue 3a1aBaTh
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MOCJIEIOBATEIBHOCTH, B TOM YHUCIIE C TOMOIIBIO PEKYPPEHTHBIX
opmyu;

- YMETh ONEPHUPOBATH MOHATUSIMU: HEMPEPHIBHOCTH (PYHKIINH,
acUMMNTOTHI rpaduka PyHKINU, TIEpBas U BTOpasi MPOU3BOIHAS
(byHKIIUHN, TeOMETPUYECKU U (U3HUECKUN CMBICTT
IIPOM3BOIHOM, TIEpBOOOpa3Hasi, ONpeIeTICHHbIA HHTETpall;
YMEHHE HaXOUTh aCUMIITOTHI Tpaduka QyHKIUU; yMEHUE
BBIYHCIIATH MPOU3BOIHBIC CYMMBI, TPOU3BEICHHUS, YaCTHOTO H
KOMITO3UITNH (PYHKIIHIA, HAXOJAUTh YpaBHEHUE KacaTeIIbHON K
rpaduKy QyHKIHNH,

YMEHHUE HCIIOB30BaTh MPOU3BOIHYIO JUIS UCCIIETOBAHMS
GyHKIUH, 11s1 HAXOXKICHHUS] HAUTYYIIIEeTO PEIIeHUs B
MPUKJIAIHBIX, B TOM YHCJIE COI[UATIbHO-DKOHOMUYECKHUX U
buznuecKux 3aaavyax, AJis ONpeAeNieHUus] CKOPOCTH U YCKOPEHHUS;
HAXOJUTh IJIOMAAN U 00BEMBI (PUTYP C TOMOIIBIO0 HHTETPAa;
MIPUBOJIUTH TIPUMEPHI MATEMATHUYECKOTO MOJICIIMPOBAHHSI C
nomoInbio AuddepeHImaIbHbIX YpaBHEHUH;

- YMETh ONEPUPOBATH MOHATHIMHU: KOMILIEKCHOE YHUCIIO,
COTPsDKEHHBIE KOMIUIEKCHBIE YHCIIa, MOYJIh H apTyMEHT
KOMIUIEKCHOTO yHclia, popMa 3aluCH KOMIUIEKCHBIX YUCell
(reomeTpuyecKasi, TPHTOHOMETpHUECKas U anredpandeckasi);
YMETh MPOU3BOAUTH apU(PMETUUECKUE TEUCTBUS C
KOMIUIEKCHBIMU YHCIIAMU; TIPUBOAUTH IPUMEPHI UCIIOJIb30BAHUS
KOMIUIEKCHBIX YHCET,;

- YMETh CBOOOTHO OTIEPUPOBATH TOHATHIMHU: CPEIHEE
apudMeTHIecKoe, MeInaHa, HanOoJIbIIee 1 HANMEHBIIICE
3HAYEHUS, pa3Max, TUCIEepCHsl, CTAHJAPTHOE OTKIOHEHUE JJIs
OTMCAHUS YUCIIOBBIX JAHHBIX; YMEHHE UCCIIEI0BATh
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CTaTUCTUYECKUE JAHHBIE, B TOM YUCIIE C IPUMEHEHUEM
rpadMUecKuX METOJIOB U 3JIEKTPOHHBIX CPEICTB; TpapruecKu
UCCIJIE0BaTh COBMECTHBIE HAOJIIOJIEHUS C IOMOILBIO JUarpaMm
paccerBaHMs U JIMHEUHOU PErpeccuu;

- YMETh HaXOJUTh BEPOATHOCTH COOBITUI C HUCIOIb30BaHUEM
rpaMuecKuX METOJI0B; IPUMEHSATh Ui PELICHUs 3a1a4
(bOopMyIIbI CIIOKEHHUS U YMHOKEHHSI BEpOATHOCTEH, hopMyTy
MIOJTHOHM BepOsSITHOCTH, popmyiry bepHyiumn, kKoMOMHATOPHBIE
(axThl 1 POPMYIIBL; OLIEHUBATH BEPOSITHOCTU PEATBbHBIX
cOOBITHI1; yMEHHE ONIEPUPOBATH MOHATUAMU: CllyyaiiHas
BEJIMYMHA, pacIpe/ie]IeHHe BEPOSITHOCTEH, MaTeMaTHUYECKOe
OKHMJaHUE, TUCTIEPCUS U CTAaHJAPTHOE OTKJIOHEHUE CIIy4alHOU
BEJIMYMHBI, PYHKIMH paclipe/ieIeHUs U INIOTHOCTH
PaBHOMEPHOT0, ITOKA3aTEIbHOTO U HOPMAJIBHOTO
pacnpeeNeHuii; yMEHNE UCII0Ib30BaTh CBOMCTBA N3YYEHHBIX
pacnpezeneHui As peleHus 3a7a4; 3HaKOMCTBO C MTOHATHSIMHU:
3aKOH OOJIBIIMX YHCEN, METO/Ibl BBIOOPOUHBIX UCCIIEJOBAHMIA;
YMEHME NTPUBOJIUTH IPUMEPHI IPOSBICHUS 3aKOHA OOJIBIINX
YHCeJl B IPUPOJIHBIX U OOIIECTBEHHBIX SBJICHUSX;

- YMETh CBOOOTHO ONEPUPOBATH MOHATHAMMU: TOUKA, MIPsIMas,
IJIOCKOCTB, IPOCTPAHCTBO, OTPE3OK, JIy4, IUIOCKUHN yTodl,
JBYTPaHHBIN yrojl, TPEXTPAHHbIN YIroJl, IepeCceKaroLIrecs,
NapaJuIeJIbHbIE U CKPEIMBAIOIINECS IPSIMBIE, TAPAIIIIEIIBHOCTD U
NEPIEHUKYJIPHOCTD MPSIMBIX U IIJIOCKOCTEHN, YTOJI MEXKAY
MPSIMBIMH, YTOJI MEKY MPSAMON U IJIOCKOCTBIO, YTOJ MEXKIY
IUIOCKOCTSIMH; YMEHHE UCIIOJIb30BaTh NIPH PEILICHUH 3aa4
U3y4eHHbIE (DAKTHI U TEOPEMBI IIJITAHUMETPUH; YMEHHE
OLIEHUBATh pa3Mepbl 00BEKTOB B OKPY’KAIOIIEM MHUPE; YMEHHE
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OIIEpPHPOBATH MOHATHIMU: MHOTOI'PAaHHHK, CEUCHHE
MHOTOT'paHHHKA, TPABUJIbHBII MHOTOTPAHHUK, IPH3Ma,
nupamMuia, GUrypa v HOBEpXHOCTh BPALICHUS, IIMIHMH]IP, KOHYC,
uiap, cdepa, pa3BepTka MOBEPXHOCTH, CEUECHUS KOHYCa U
UWIMH]IPA, apajulesbHbIe OCH UM OCHOBAHUIO, CEYEHHE 11apa,
IJIOCKOCTh, Kacaromascs chepsl, IIHHAPA, KOHYCa; YMEHHE
CTPOUTH CEUYEHUE MHOTOTPaHHUKA, U300pakaTb MHOTOIPaHHUKH,
(GUTypHI ¥ TOBEPXHOCTH BpAILIEHHS, UX CEYCHUS, B TOM YHCIIE C
MOMOIIIBIO AJIEKTPOHHBIX CPEJICTB; YMEHUE IIPUMEHSTH CBOMCTBA
reOMETPHUECKUX (DUTYP, CAMOCTOSTENHHO (POPMYITHPOBATH
OTIpeNIeNIeHNs N3y4aeMbIX (UTYp, BBIABUTATh THIIOTE3BI O
CBOMCTBaX M MpPU3HAKaX FeOMETpHUECKUX (HUryp, 000CHOBBIBATH
WM ONIPOBEPraTh UX; YMEHUE MPOBOJAUTH KIacCU(UKALIIIO
buryp mno pa3nTUYHBIM MPU3HAKAM, BBITOJIHATH HEOOXOJUMbIE
JIOTIOJTHUTEIbHBIE TIOCTPOEHUS;

- YMeTh CBOOOTHO OTIEPHPOBATH TMOHATHIMH: TUIOIIAAb (PUTYPEI,
00beM (pUTypsl, BETUYHHA YTJIa, PACCTOSIHUE OT TOYKH JI0
TUIOCKOCTH, PACCTOSTHHE MEXKIY TMPSIMBIMHU, PACCTOSIHHE MEXKITY
TUTOCKOCTSIMH, TUIOMIAH c(ephl, III0MIAIh ITOBEPXHOCTH
MUPAMHUJIBL, IPU3MBI, KOHYCA, IIIIIKHIAPA, 00BEM Ky0a,
MPSIMOYTOJIBHOTO TIapaJuieNienuIe1a, MUPaMUIbl, TPU3MBI,
WIMH]IPA, KOHYCAa, 11apa; yMEHUE HaXOJAUTh OTHOIICHHE
00BeMOB MOJO0HBIX (QUTYD;

- YMETh CBOOOTHO ONIEPUPOBATH MOHATHIAMMU: JBIKEHHE,
napajuiebHbIA IEPEHOC, CHMMETPHS Ha TUIOCKOCTH H B
MIPOCTPAHCTBE, TOBOPOT, TPeoOpa3zoBaHue MOA00HS, TOA00HBIE
(buryphl; yMEHHE paclio3HaBaTh PaBHBIC U MOJO00HBIE (GUTYPHI, B
TOM YHCJIE B IPUPOJIE, UCKYCCTBE, APXUTEKTYpPE; YMEHHE
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UCII0JIB30BaTh FT€OMETPUUECKUE OTHOIICHUS, HAXOAUTh
reOMETPUUYECKUE BEIMYUHBI (IJIMHA, YOI, TUIOMIAa/1b, 00BEM)
MIPH PEIICHUU 337249 U3 JPYTUX Y4EOHBIX MPEIMETOB U U3
peanbHOM KU3HU,

- YMeTbh CBOOO/IHO OTIEPUPOBATH MOHATHUSAMH: MPSIMOYTOIbHAS
cHUcTEeMa KOOPJIUHAT, BEKTOP, KOOPIMHATHI TOYKH, KOOPIHMHATHI
BEKTOpPa, CyMMa BEKTOPOB, IIPOU3BEACHUE BEKTOPA HA YUCIIO,
pasoKeHNe BEKTOpa Mo 0a3ucy, CKaasipHOE MPOU3BEICHHE,
BEKTOPHOE MIPOU3BEICHUE, YTOJl MEXIY BEKTOPAMH; YMEHHE
MCII0JIH30BaTh BEKTOPHBIN U KOOPJIMHATHBIN METO/I JUIsl pEeLICHUs
T€OMETPUYECKUX 3aJ1a4 ¥ 3a7a4 JIPYTruX Y4eOHBIX IPEIMETOB;
ONEpHUPOBATH MOHATUAMU: MaTpula 2x2 u 3x3, onpeaenuTensb
MaTpHIbl, FEOMETPUUECKUI CMBICI OPEICTUTENS;

- YMETb MOJEIUPOBATh PEAIbHBIE CUTYAI[UU Ha SI3bIKE
MaTE€MAaTUKH; COCTABIISTh BbIPAKEHUS, YPABHEHUS, HEPABEHCTBA
Y UX CHCTEMBI 110 YCIOBUIO 3a/1a4d, UCCIIEI0BATh MIOCTPOCHHBIC
MOJICJIU C UCIIOJIb30BaHUEM arlapaTa ajireopsl,
WHTEPIPETHUPOBATH MOTYUYEHHBIN pe3yabTaT; CTPOUTH
MaTeMaTUYECKUE MOJIETH C IIOMOIIHI0 TEOMETPUUECKHIX
MOHSATUN U BEJTUYMH, pElIaTh CBA3aHHBIE C HUMH MPAKTUYECKUE
3a/1a4u; COCTABIISTh BEPOSITHOCTHYIO MOJIENb U
MHTEPIPETUPOBATH MMOTYUYEHHBIN pe3yabTaT; pelaTh
MPUKJIAHBIC 33/1a4M CPEACTBAMU MAaTEMaTUYECKOr0 aHan3a, B
TOM YHUCJIE€ COIHATbHO-YKOHOMHYECKOTO U (PU3UIECKOTO
XapakTepa;

- YMEHHE BBIOMPATh MOIXOAIINNA METO/ JIJIsl PEIICHUS 3aa4H,
MMOHUMaHWE 3HAYMMOCTH MAaTEMaTHUKHU B U3YUCHUU TIPUPOIHBIX U
00IIIeCTBEHHBIX TTPOIIECCOB U SBJIICHU; YMEHHE PAacClO3HABATh
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IIPOSIBJICHUE 3aKOHOB MaTEMATHUKHU B UCKYCCTBE, YMEHUE
IIPUBOAUTH IIPUMEPBI MATEMATUYECKUX OTKPBITUNA POCCUMCKON U
MHPOBOM MaTeMaTU4eCKOM HAyK1

OK 02 Hcnonp3oBaTh
COBpPEMEHHBIE CPEJCTBA
IIOUCKA, aHaJIu3a U
UHTEPIpPETauu
uHpOpMaLnH, U
UH(POPMALOHHBIE
TEXHOJIOTUH IS BBITIOJTHEHUS
3a1a4 npogeccuoHaIbHON
JeSITebHOCTH

B obnacTu IeHHOCTH Hay4YHOTO MO3HAHUS:
-c(OpMHUPOBAHHOCTH
COOTBETCTBYIOIIETO

MHPOBO33pEHHUS,
COBPEMEHHOMY  YPOBHIO
pa3BUTUSI HayKd U OOIIECTBEHHON MPAKTUKH,

KYJIbTYP,
CHOCO6CTBYIOIHCFO OCO3HAaHHUIK CBOCIro MECTa B

OCHOBaHHOTO Ha JMajore
MIOJIMKYJIBTYPHOM MUPE;

- COBEpPILUECHCTBOBAHME SA3BIKOBOM M UYUTATEIbCKOMN
KYyJIbTYpbl KaK CPEICTBA B3aUMOICHCTBUS MEXKIY
JIIOIBMU U ITIO3HAHWS MUDA;

- OCO3HaHWE€ LEHHOCTU HAy4YHOU IEATEIIBHOCTH,
TOTOBHOCTh

OCYILIECTBIATh  MPOEKTHYI0 U

MCCIIEIOBATEIBCKYIO JeSTeTbHOCTD
WH/IWBUYAIEHO U B TPYIIIIE.

Osnanenne YHHUBEPCATHLHBIMHU y4eOHBIMA
MO03HABATEIbHBIMU JCUCTBUSIMHU:

B) paboTa ¢ uHpopmanueit:

- BJIaJETh HaBBIKAMU IOJIy4YeHHUs] WHPOpPMALUU U3
UCTOYHHUKOB DPAa3HbIX THIIOB, CaMOCTOSITEIbHO
OCYIIECTBIISITh TIOUCK, aHAJIH3, CHCTEMATU3aIHIO U
WHTEPIPETAIHNIO HHOPMAIINA PA3INIHBIX BUIOB U
dhopm mpecTaBIeHNUs,

- CcO3[aBaTh TEKCTHl B Pa3lMYHBIX (hopmarax c

y4eToM Ha3HaueHus UHPOpMaluu U LEJIeBOH

- YMETh OIEpUPOBaTh MOHATHIMH: palOHAIbHAS (YHKIHS,
MoKa3aTebHas byHKIHS, byHKIMS,
jorapupmuueckas (QyHKIHUs, TPUTOHOMETPHUECKUE (QYHKIUH,

CTCIICHHAasA

oOpaTHble (YHKIMH; YMEHUE CTPOUTh TIpadUKH H3YyYEHHBIX
(GyHKIUHI, UCIONIB30BaTh rpaUKy NpU U3YyYEHUH IPOLIECCOB U
3aBUCHUMOCTEH, MpU pElIeHUuH 3aJad U3 JAPYrux Yy4eOHbIX
IPEMETOB U 3aJ1ad U3 pealbHOW JKU3HU; BRIpaKaTh (hopMyIamMu
3aBUCUMOCTH MEX/ly BEJIMUYNHAMM;

- YMETh ONEpUPOBATH MOHATUSMHU: TOXKAECTBO, TOXKIECTBEHHOE
npeoOpa3oBaHue, ypaBHEHUE, HEPABEHCTBO, CUCTEMA ypaBHEHUH
U HEPAaBEHCTB, PAaBHOCWIBHOCTb YPAaBHEHUH, HEPABEHCTB W
NoKa3aTelbHbIE,

CHUCTEM, palUUOHAIbHBIC, HPPALMOHAIBHEIE,

CTETICHHBIE, JorapupMHUECKHe, TPUTOHOMETPHUYECKHUE
yYpaBHEHHsI, HEPABEHCTBA M CHCTEMBI; YMETh pPelaTh YpaBHEHMUS,
HEPaBEHCTBA W CHCTEMBI C TIOMOIIBIO PA3UYHBIX TPUEMOB;
pemiaTb ypaBHEHHS, HEPABEHCTBA M CHCTEMBI C HapaMETpPOM;
IPUMEHATHh YPaBHEHUS, HEPABEHCTBA, UX CUCTEMBbI JJIS PELICHHUs
MaTeMaTHYeCKUX 3aj1ay U 3a/1a4 U3 pa3IMyHbIX 00IacTeil HayKu U
peanbHOU KU3HU;

- yMeThb CBOOOTHO OINEPUPOBaTH MOHATHUSIMH: IBIKEHHE,
napajielbHBI  TIEPEHOC, CHMMETpPUST Ha IUIOCKOCTH W B
MIPOCTPAHCTBE, OBOPOT, IpeodpazoBaHue Moa00us, M0J00HbIE
(buryphl; yMETh pacro3HaBaTh PaBHBIC M MOAOOHBIC (DUTYPHI, B
TOM 4YHCI€ B TMPHUPOAE, HCKYCCTBE, AapXUTEKType; YMETh
UCTOJb30BaTh  TEOMETPUYECKUE

OTHOILIICHUA, HaxoauThb
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ayIUTOpUHU, BHIOMpas ONTUMAIbHYIO  (opMy
MPEJCTABICHNUS U BU3yaIH3alluu;

- OLEHUBAThb JOCTOBEPHOCTb, JIETUTUMHOCTb
nH(popManuu,

MOPaJIbHO-3THYCCKUM HOPMaM;

€€ COOTBETCTBUEC IIPaBOBBIM U

- HCIIOJIb30BaThb CpCACTBa I/IH(bOpMaI_[I/IOHHHX n
KOMMYHHKAIIUOHHBIX TEXHOJIOTUM B PEIICHUN
KOTHUTHUBHBIX, KOMMYHUKATUBHBIX u

OpraHnu3allvOHHBIX 3aga4 C CO6JIIO[[€HH€M

TpeOOBaHUI PTrOHOMUKH, TEXHUKH OE30MMaCHOCTH,

TUTHEHBI, pecypcocOepexeHusi, MPaBOBBIX U
THYECKUX  HOPM, HOPM  HH(MOPMAIIMOHHON
0C30IMacCHOCTH;

- BJIJIeTh HaBbIKAMM PACIO3HABAHUSA U 3allUThI
uHbopManuy, HHPOPMALMOHHOW Oe30macHOCTH

JIMYHOCTH

reOMETPUUYECKUE BEIMUUHBI (JITMHA, YTOJI, TUIOMIA (b, 00BEM) MIPH
pelIeHnu 3a/a4 U3 APYruX y4eOHBIX MPEIMETOB U U3 peabHOU
JKU3HU

OK 03 [1nanupoBaTh u
peaTn30BhIBaTh COOCTBEHHOE
npodeccuoHaIbHOE U
JUYHOCTHOE Pa3BUTHE,
IpeANPUHIMATENbCKYIO
JIeSITeIbHOCTD B
npodeccuoHansHOM chepe,
UCTIOJIF30BaTh 3HAHUS 110
(buHaHCOBON TPAaMOTHOCTH B
Pa3IMYHBIX KU3HEHHBIX
CUTYyalUAX

B ob6sacTi 1yX0OBHO-HPAaBCTBEHHOT'O BOCIIUTAHUS:
-- ¢(hOopMHPOBAHHOCTh HPABCTBEHHOI'O CO3HAHUS,
3THUYECKOI0 NTOBE/ICHNUS;

- CIIOCOOHOCTD OIIEHHMBATh CUTYALUIO U IPUHUMATD
OCO3HaHHbIE OpPUEHTHUPYSICH

MOPaJIbHO-HPABCTBCHHLIC HOPMBI U ICHHOCTH,

pelieHus, Ha
- OCO3HaHHWE JIMYHOTO BKI3Ja B IOCTPOCHUE
YCTOMYHUBOTO OYAyIIEro;

- OTBCTCTBCHHOC OTHOLICHUEC K CBOUM POJUTEIISAM U
(wm) ApyruM 4YieHaM CEMbH, CO3JaHUIO0 CEMbU Ha

OCHOBC OCO3HaHHOI'O IIPpUHATHA IIEHHOCTEH

- yMeTb  ONEpHUpPOBaTh  IOHATHUSAMH:  PAllMOHAIIBHBIE,
HUPPALMOHAJIBHEIE, ITOKa3aTeNbHbIE, CTEIICHHBIE,
JorapupMHUUECKUe,  TPUTOHOMETPUYECKHE  YpaBHEHUS U

HEPaBEHCTBA, UX CUCTEMBI;
- YMETh OMNEPUPOBATh MOHATUSMHU: MHOTOTPAHHHUK, CEUYCHHE
MHOTOTpaHHHKa, KyO, MapajuleNenunen, MOpu3Ma, NUpaMuia,
¢burypa u NoBepXHOCTh BpallleHusl, IUINHP, KOHYC, ap, cepa,
ceveHus (UTYpHl BpaIeHUs, TJIOCKOCTh, Kacaromiascs CQepsl,
III/IJ'H/IH,Hpa, KOHYCa, IJI0IIaab HOBerHOCTI/I HI/IpaMI/I)II)I, HpI/I3MBI,
mwiomanas  cdepsl,
napajuieJienumne1a, MUPAMHUIBI,

obbeM  KyOa,

MIPU3MBIL,

KOHyca, LWIMHJIpA,
IPSIMOYTOJIBHOTO
IWIMHApA, KOHYCa, I1apa; YMEHUE U300pakaTh MHOTOTPAaHHUKU
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CEMEWHOMN KU3HU B COOTBETCTBUU C TPAIULMSIMU
HaponoB Poccuu;

OBnazieHue YHHUBEPCAIBHBIMU  PETYISTUBHBIMU
NEUCTBUSIMU:

a) CaMOOpTaHMU3aITUs:

- CAaMOCTOATENIbHO OCYILECTBISATh O3HABATEIbHYIO
NEeSATEIbHOCTh, BBISBISATH NPOOJIEMBI, CTaBUTh W
(dhopMyIMpoBaTh COOCTBEHHBIC
00pa30BaTEeNbHON JICATEIPHOCTH U KU3HECHHBIX

3aJa4u B

CUTYaIHIX;

- CaMOCTOSITEJIBHO COCTABJIATh IUIAH PELICHUs
npobJeMbl €  Y4eTOM HUMEIOIUXCS PEecypcoB,
COOCTBEHHBIX BO3MO>KHOCTEH M MPEINOYTEHUH;

- 1aBaTh OLIEHKY HOBBIM CUTYAaIUsIM;
CIOCcOOCTBOBaTh (DOPMUPOBAHUIO U TPOSIBICHHIO
IIUPOKOW JSPYAMUIIMM B Pa3HBIX OOJACTSAX 3HAHHM,
MIOCTOSIHHO TIOBBIIIATh CBOM 00pa3oBaTeNbHBIA U
KYJIbTYPHBIH YPOBEHb;

0) CaMOKOHTPOJIb!

UCIOJb30BaTh IMPHEMBbI pepIeKCUH JUIsl OLEHKHU
CHUTYyalllH, BBIOOPA BEPHOT'O PEILICHMUS;

- YMEThb OLEHUBaTh PHUCKH U CBOEBPEMEHHO
MIPUHUMATD PELICHUS 110 UX CHUKEHUIO;

B) SMOIIMOHAJIBHBIA MHTEJIEKT, MPEANOoIaraiui
c(hOpMHUPOBAHHOCTb:

BHYTPEHHEHN MOTHBAIVH, BKJIIOYAIOIIeH
CTPEMJICHHE K JOCTWKECHHMIO LeJId M YCHEXy,

U NOBEPXHOCTHU BPAILLEHHUS, UX CEUEHUs OT PYKH, C IIOMOIIbIO
YEPTEKHBIX HMHCTPYMEHTOB M JJIEKTPOHHBIX CPEICTB; YMETh
pacro3HaBaTb CHMMETPHIO B IIPOCTPAHCTBE; YMETh PaCIIO3HABATh
[IPaBUJIBLHBIC MHOTOTPAHHUKY;

- yYMETb OIEpPUPOBATH IOHATUAMM: IPSAMOYrOJIbHAs CHCTEMA
KOOPAMHAT, KOOPAUHATBI TOYKH, BEKTOP, KOOPAUHATHI BEKTOPA,
cymma

CKaJILIpHOC TIPOU3BCACHUC, YI'OJI MCEXKAY BCKTOpAMU,

BEKTOpPOB, IPOM3BEICHHE BEKTOpPAa HA 4YHUCIO; HAXOOUTh C
MOMOIIBIO0 U3YYEHHBIX (POPMYIT KOOPIUHATHI CEPEANHBI OTPE3Ka,

pacCToAHNUEC MCKIY ABYMS TOUKAMU
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ONTUMU3M, HHUIIUATUBHOCTh, yMEHHE JACHCTBOBATD,
HCXOS U3 CBOMX BO3MOYKHOCTEH;

- DMIIATUH, BKIIIOYAIOIIEH CIIOCOOHOCTH IMOHUMATH
SMOLIMOHAIBHOE COCTOSIHUE JPYTUX, YYUTHIBATH €TI0
P OCYIIECTBIICHUH KOMMYHHUKAIUH, CIIOCOOHOCTh
K COYYBCTBHUIO U CONEPEKUBAHUIO;

- COIIMATBLHBIX HaBBIKOB, BKJTIOYAIOIIHX
CIIOCOOHOCTH BBICTPAMBATh OTHOIICHHS C JIPYTUMHU
JIIOJbMHU, 3a00TUTHCA,

MMPOsABJIATE HHTCPEC U

pa3permaTth KOHQIHKTHI

OK 04 D¢ dextuBHO
B3aMMOJICIICTBOBATh U
paboTaTh B KOJIJIIEKTUBE U
KOMaHjie

FOTOBHOCTh K CaMOPa3BUTUIO, CAMOCTOATEIIBHOCTH
U CaMOOIIPEIEIICHHUIO;

-OBJIaJICHHE yueOHo-
HCCIIEIOBATENILCKOW, IMPOEKTHOM H COLMAIbHOMN

HaBbIKaMH

JeSTEILHOCTH,
OBnanenue YHUBEpPCAIbHBIMU
KOMMYHHKATHBHBIMH JICHCTBHSIMHU:

0) COBMECTHasl IeITEIIbHOCTh:

- TMOHUMATh ¥ HCIOJNB30BAaTh MPEUMYIIECTBA
KOMaHJIHOW ¥ HHIMBUyaTbHOU pabOTHI;

- MPUHUMATh IEeIU COBMECTHOH NeATeIhbHOCTH,
OpPraHHU30BBIBATH M KOOPAMHHUPOBATH NEHCTBUS IO
e€e JIOCTHIKEHHMIO: COCTaBIIATh IIJIaH JEHCTBHIH,
pactpeeNIATh POJId ¢ YIeTOM MHEHUH Y9aCTHUKOB
00CYXKIaTh pe3yIbTaThl COBMECTHOM PabOTHI;

- KOOPAMHHUPOBATb M BBINOJHATH paboTy B
YCIIOBUAX peasibHOTO, BUPTYaIbHOTO u

KOMOMHHPOBAHHOTO B3aUMOICHCTBUS;

- YMETb OIIEpUPOBATh NOHATUAMM: CIIyJalHBIHM OIBIT U CITydaiiHOE
COOBITHE, BEPOSITHOCTh CIYYalHOTO COOBITHS; YMETh BBIYHCIATH
BEPOSTHOCTb C HCHOJb30BAHHMEM TpapUUECKUX METOIOB;
OPUMEHATh (POPMYIIBI CIOXKEHUS U YMHOXEHHS BEpOSTHOCTEH,
KOMOHMHATOpHbIE (aKThl U (QOpPMYJbl MpPU PELICHUU 33]ad;
OLICHMBAaTh BEPOSTHOCTU pEAbHBIX COOBITUH; 3HAKOMCTBO CO
CIIy4alHBIMU BEJIMYMHAMH; YMEHUE NPHUBOJIUTH

INPUPOJHBIX H

MIpUMEPBI
IpOSIBIEHUS] 3aKOHAa OOJBIIMX YHCEd B
OOIIeCTBEHHBIX SIBJICHUSX;

- YMETb CBOOOIHO ONEpPHUPOBATH MOHATUSMH: CTENEHb C IEIBIM
KOpEHb HATypaJIbHOU CTENEHb C

IIOKa3aTcjieMm, CTCIICHU,

palluOHAJIBHBIM  IIOKA3aTCJICM, CTCIICHb C JEHCTBUTEIbLHBIM

(BemIeCTBEHHBIM) TOKa3aTejeM, JiorapudM dYucia, CHHYC,
KOCHHYC U TaHT'€HC TIPOU3BOJIHLHOTO YHCIIA;

- YMETh CBOOOJIHO OINEPUPOBATh MOHATUAMM: TpapuK (HyHKIUH,
obpatHas QyHKIUs, KOMITO3UIMS GYHKIIUN, TUHEHHAs DYHKITHS,
KBaZpaTuyHas (pyHKIHS, GYyHKIHUS € LETBIM

TPUTOHOMETpUYECKHE  (YHKIHMH, OOpaTHBIE

CTCIICHHAasA
IIOKa3aTciieMm,
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- OCYHIECTBIIATh TMO3UTHUBHOE CTPATETHYECKOE
MOBE/ICHUE B PA3IMYHBIX CUTYalUSAX, MPOSBISATH
TBOPYECTBO U BOOOpAKCHHE, OBITh NMHUIIUATHBHBIM.
OBnanenue

NEUCTBUSIMU:
T) IPUHATHE Ce0sl U IPYTHX JIFO/ICH:

- IPUHUMATb MOTHBBI U APTYMCHTBI APYTIUX JIroaeu

YHUBCPCAJIbHBIMU  PETYJIATUBHBIMU

MIPU aHAJIM3E PE3YJIbTATOB JEATEILHOCTH;
- IPU3HABATh CBOE MPABO U MIPABO APYTHX JIFOACH Ha
OIUOKU;

- pa3BUBaTh CIOCOOHOCTH MIOHUMATh MU C TIO3UIIUU
JPYroro 4yeaoBeKa

¢byHKIMN, IIOKa3aTeNbHasl u
norapudmuueckas QyHKIUU; YMETb CTPOUTH IpaduKu GyHKIUH,

BBINOJIHATH MPE00pazoBaHus rpauKoB QpyHKITHIA;

TPUTOHOMETPUUECKHE

- yMeThb HCHOJB30BaTh rpaduku (YHKIUH [UId W3y4eHUS
IPOLIECCOB M 3aBHCUMOCTEH NPH PEIICHWH 33had M3 JPYTUX
y4eOHBIX MPEIMETOB W W3 peaJbHOH JKU3HH; BbIpaXkaTb
bopMynamMu 3aBUCUMOCTH MEK1Y BETHYHMHAMU;

- CBOOOJHO ONEpUPOBATH MOHATHUSAMH: YETHOCTh (DYHKIIHH,

dynkmm, dyHKimn,
MOHOTOHHOCTh (DYHKIIUH, IKCTpEeMyM (YHKIMH, HAauOOJIbIIee U

NEepUOANIHOCTD OIrpaHUYCHHOCTD

HauMEHbIIee 3HAYCHUS (QYHKIMM Ha NPOMEXKYTKE; YMEThb
NPOBOJUTH HUCCIIe0BaHNE (DYHKIINH;
- YMETb HCIOJIb30BaTh CBOWCTBA M Tpapuku (GYHKUMN Ui
pElIeHNs] YPAaBHEHM, HEpPAaBEHCTB W 3aJad C IapaMmeTpami;
n300pakaTh Ha KOOPJMHATHOM IJIOCKOCTH MHOXECTBA PELIeHUH
YpaBHEHUM, HEPABEHCTB U UX CUCTEM

OK 05 OcymecTBiasaTh
YCTHYIO U TUCbMEHHYIO
KOMMYHHUKAIIUIO Ha
rOCyIapCTBEHHOM SI3bIKE
Poccuiickoit denepanuu ¢
Y4€TOM 0COOEHHOCTEH
COLIMAJILHOTO U KYJIBTYPHOTO
KOHTEKCTa

B o0GnacTu 3¢TeTHYECKOro BOCIIUTAHHUS:
- JCTETHYECKOE OTHOIIEHHWE K MHUPY, BKIIOYas
ACTETUKY ObITa, HAYYHOTO ¥ TEXHHYECKOTO
TBOPUECTBA, CIOpPTa, TpPyAa U OOIIECTBEHHBIX
OTHOIIICHUM;

- CHOCOOHOCTh BOCIPHUHHMATH DPA3IUYHBIC BUJIBI
WCKYCCTBa, TPAIWIIUM M TBOPUYECTBO CBOETO U
JIPYTUX  HApOJOB, OIIYIIATh
BO3/IEHCTBUE UCKYCCTBA;

OSMOIMOHAJIbHOC

- Y6G)KIIGHHOCTB B 3HAYMMOCTH I JIMYHOCTH H
O6H_ICCTBa OTCYECTBECHHOT'O U MUPOBOT'O HCKYCCTBA,

- YyMETh ONEpUPOBATH MOHATHAMU: CpelHee apudmeTuyecKoe,
MeAuaHa, HauOoJiblliee W HauMEHbIIEe 3HAYECHUS, pa3Max,
JMCTIEpCHs, CTaHJApTHOE OTKJIOHEHHE YHCIOBOIO Habopa;
YMEHHE MHTEpPIpPETHpPOBaTh  HMH(OpMAaIHIo,
NpEeJCTaBICHHYI0 B Ta0iuIax, Ha JMarpammax, rpadukax,
OTpPaXKalOIyl0 CBOMCTBA pEaJbHBIX IIPOLECCOB U SBICHUIA;

HU3BJICKATh,

MPEACTABISITh HHPOPMAIIMIO C TTOMOIIBIO TAOJIHUIl M TUArPaMM;

HCCIEN0BATh CTATUCTUYECKHE JaHHble, B TOM 4YHCIE C
MPUMEHEHHEM I'pa)UUeCKUX METO/IOB U 3JIEKTPOHHBIX CPECTB;

- YMETh OINEpUPOBATh NOHATHAMM: TOYKA, MpsAMasi, IUIOCKOCTD,
IIPOCTPAHCTBO, ABYIPAHHBIM YroOJl, CKPELIMBAIOIIMECA NPSAMBIC,

[apaJUIEIbHOCTD U MIEPIEHAUKYIISIPHOCTD IIPSIMBIX U INIOCKOCTEH,
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THUYECKHUX KYJIBTYPHBIX TPAaJULUNA U HAPOJHOIO
TBOPYECTBA;
- TOTOBHOCTb K CAMOBBIPQ)KCHUIO B Pa3HbIX BUJAX

HUCKYCCTBA, CTPCMJICHUC IIPOABIIATh Kad€CTBa
TBOp‘lGCKOﬁ JIMYHOCTH,
OBJ'Ia,I[eHI/Ie YHUBCPCAJIbHBIMU

KOMMYHHUKATHBHBIMH JICHCTBUSMHU:

a) obmeHme:

- OCYHIECTBJISTh KOMMYHHMKAIIUM BO BCeX cdepax
JKU3HHU,

- pacnio3HaBaTh HeBepOaIbHBIC CPEJICTBA OOIICHUS,
MOHUMATh  3HAUYE€HHWE  COLHUAJIBHBIX
pacmo3HaBaThb ~ MPEANOCHUIKM  KOH(JIMKTHBIX
CUTYyallui ¥ CMATYATh KOH(IJIUKTEI,

3HAKOB,

- Pa3BCPHYTO U JIOTUYHO MH3JIAraTb CBOIO TOYKY
3pC€HHA C UCITOJIB30BAHUEM S3BIKOBBIX CPCACTB

YTOJI MEKy IPSIMBIMH, YTOJI MKy IIPSIMOU U INIOCKOCTBIO, YIOJI
MEXIYy IUIOCKOCTAMM, PACCTOSHHE OT TOYKH JO IUIOCKOCTH,
PacCTOsIHUE MEXKY NPSAMBIMH, PACCTOSHUE MEKIY INIOCKOCTSIMHY;
- YMETb UCIIOJIb30BaTh MPH PEIICHUH 33134 U3yYCHHbIE (PaKThl U
TEOpeMbl IJIAHUMETPUH; YMEHHE OLIEHUBATh pa3Mepbl 00BEKTOB
OKPY’KaIOILEro Mupa

OK 06 IIposBnsaTs
IpaXAaHCKO-
NaTPUOTHYECKYIO TTO3ULHIO,
JEMOHCTPUPOBATh
OCO3HAHHOE ITOBEJICHUE Ha
OCHOBE TPaJULIMOHHBIX
0011eueI0BeYECKUX
IIEHHOCTEH, B TOM YHCJIE C
y4€TOM rapMOHU3aLUU
MEXHALMOHAJIBHBIX 1
MEXXPEITUTNO3HBIX
OTHOLLECHUH, IPUMEHSATH

- OCO3HaHWe  OOy4YaroIMMHUCI  POCCUHCKOMN
l"pa}KI[aHCKOI\/JI UACHTUYHOCTH,

- LEICHAIPaBICHHOEC  Pa3BUTHE  BHYTPCHHEH
MIO3ULIMM  JIMYHOCTH HAa  OCHOBE  JIYXOBHO-

HPaBCTBEHHBIX ILIEHHOCTEW HapoJoB Poccuiickoi
@enepany, HUCTOPUYECKMX U HAIMOHAIBHO-
KYJIbTYPHBIX Tpaauluil, (GOpMHUPOBAHHE CUCTEMBI
3HAYUMBIX

HECHHOCTHO-CMBICJIOBBIX  YCTAHOBOK,

AHTUKOPPYIIIUOHHOTO MHPOBO33PEHUSI,
MIPaBOCO3HAHUS, 3KOJIOTUYECKOU KYJbTYpHI,
CIIOCOOHOCTH CTaBUTh LENH U CTPOUTH )KU3HEHHbBIE

ILIAHBL,

- YMETb ONEPUPOBATH MOHATUSIMH: TIPSIMOYTOJIbHASI CHCTEMA
KOOPJMHAT, KOOPJAMHATHI TOUYKH, BEKTOP, KOOPJAMHATHI BEKTOPA,
CKaJIIPHOE MPOU3BEAECHUE, YTOJ MEXAY BEKTOPAMH, CyMMa
BEKTOPOB, IPOU3BEECHNE BEKTOPA HA YUCIIO; HAXOJUTh C
MTOMOIIBIO U3YUEHHBIX (POPMYIT KOOPAMHATHI CEPEANHBI OTPE3Ka,
paccTostHUuE MEXAY ABYMsI TOUKaAMU;

-yMeTb BBIOMPATh MOIXOIAIINNA U3YUEHHBIN METO JJI PEIICHUS
3a/1auu, pacro3HaBaTh MaTeMaTHuYecKue (PaKThl U
MaTeMaTUYeCKUE MOJICTH B IPUPOIHBIX U OOIIECTBEHHBIX
SBJICHUSIX, B UCKYCCTBE; YMEHHE PUBOIUTH TPUMEPHI
MaTeMaTUYECKUX OTKPBITUH POCCUHUCKON M MUPOBOM
MaTeMaTUYECKON HAYKU.
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CTaHJapThI
AHTUKOPPYINLIUOHHOIO
NOBEICHUS

B yactu rpak1aHCKOr0 BOCIIUTAHMUS:
- OCO3HAaHHME CBOUX KOHCTUTYLIMOHHBIX IpaB H
00513aHHOCTEH, yBaXKCHHE 3aKOHA U TIPABOTIOPSIKA;
- [pUHATHE  TPaJULUOHHBIX
0011eueI0BEYECKUX T'YMaHHUCTUYECKUX u
JEMOKPAaTUYECKUX [IEHHOCTEH;

MIPOTUBOCTOATH

HallMOHAJIbHBIX,

- T'OTOBHOCTB nacOoJIOrun

OKCTpEeMHU3Ma,  HalHMOHaTW3Ma,  KceHodoouw,
JUCKPUMUHAIIMK IO COLIMAIbHBIM, PEJIMTHO3HBIM,
pPacoBBIM, HALIMOHAJIBHBIM IIPU3HAKAM;

- TOTOBHOCTh BECTH COBMECTHYIO JIE€ATEIBHOCTH B
MHTEpecax Tpa)KJIaHCKOro OOIeCTBa, y4acTBOBATh
B CaMOYNpaBJ€HUH B 001Ie00pa3oBaTeIbHON
OpPraHU3alMH U JETCKO-FOHOIIECKUX OPTraHU3alMsIX;
- YMEHHE B3aWMOJIEHCTBOBATH C COLMAJIBLHBIMU
WHCTUTYTaMHU B COOTBETCTBHH C WX (QYHKIHMSIMU U
Ha3HA4YCHHEM;

- TOTOBHOCTb K T'yMAaHUTapHOW M BOJIOHTEPCKOMN
NEeSATEIbHOCTH;

MMaTPUOTUYECKOTO BOCITUTAHHUS:

- chopMHPOBAHHOCTH POCCUHCKON TpakIaHCKOM
HWJICHTUYHOCTH, MMATPUOTU3MA, YBAKEHUS K CBOEMY
HapoJly, 4yBCTBA OTBETCTBEHHOCTH nepes Poaunoi,
TOpJIOCTH 3a CBOM Kpal, CBOX PoMHy, CBOM S3BIK U
KYyJIBTYPY,
MHOTI'OHAIIMOHAJIBHOTO Hapoaa Poccuu;

- I[EHHOCTHOE OTHOILIEHHE K TOCYIapCTBEHHBIM

CUMBOJIaM, HCTOPHUYECKOMY U  NPUPOTHOMY

mponuIoe u HaCTOsAIICC

- YMETb OIIEPUPOBATH MOHATUAMU: CIIy4alHBIN OIIBIT U CIIy4alHOE
COOBITHE, BEPOSITHOCTD CIYYaliHOTO COOBITHS; YMETh BBIYHCIATH
BEPOSITHOCTh C HCIHOJB30BAHHMEM TPaPHUUECKUX METOOB;
OPUMEHATh (POPMYJIBI CIOXKEHUS U YMHOXKEHMsI BEpPOATHOCTEH,
KOMOUHATOpHble (akTbl U (OpMyJbl HpPHU pELICHUM 3ajad;
OLICHUBATh BEPOSITHOCTU pPEAJbHBIX COOBITUH; 3HAKOMCTBO CO
IIPUMEPBI

CJ'Iy‘IB.fIHBIMH BCJINMYNHAMHU; YMCHHC IIPUBOIAUTH

IMMPOSABJICHUA  3aKOHa OOJIBIIMX YHCEI B MNpUPOAHBIX U

0OIIIECTBEHHBIX SIBJIEHUSIX
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HacjleAulo, NaMATHHUKAaM, TpagulusM HapoJOB
Poccun, noctuxenusam Poccuu B Hayke, HCKYCCTBE,
CIIOpPTE, TEXHOJIOTUSX U TPYAE;

- ujieiiHas yOeKJEeHHOCTb, TOTOBHOCTD K CITYKEHHIO
n 3amure OrteuecTBa, OTBETCTBEHHOCTb 3a €r0
cyas0y;
OCBOEHHBIE

O6y‘laIOH_[I/IMI/IC$I MCXKIIPCIAMCTHLBIC

MOHATUSIL U YHHUBEpCAIbHbIE Y4deOHblE IeHCTBUS

(perynsTuBHBIE, M03HABATENbHEIE,
KOMMYHHMKATUBHBIE);

- CHOCOOHOCTP ~ WX  WCIOJb30BAaHHA B
MO3HABATENbHOM W COLMAJBbHOW  NPAKTHUKE,

TOTOBHOCTB K CAMOCTOSITEIbHOMY TUTAHUPOBAHUIO U
OCYILIECTBIICHUIO yueOHOI
OpraHM3ali  y4eOHOTrO  COTpPYIJHHYECTBa  C
InegarortyeCKuMmn pa6OTHI/IKaMI/I U CBCPCTHUKAMH,
K Yy4aCTUIO B IIOCTPOCHUU HHHHBH}IY&HBHOﬁ
00pa3oBaTeNbHON TPACKTOPUH;

ACATCIIBHOCTH,

- OBJIaJIeHUE HABBIKAMH Y4eOHO-
HCCIIEI0BATENBCKOW, IPOEKTHON U COLMAIIBHOU
JEeITeIbHOCTHU

OK 07 CogeiicTBoBath
COXPAHEHHUIO OKpYKaroIen
CpeJibl, pecypcocOepeeHHIO,
MPUMEHSTH 3HaHUS 00
M3MEHEHHNH KJINMaTa,
HNPUHINIB OEPEXITHBOTO
IPOM3BOJICTBA, PPEKTUBHO

- HEe NpUHUMATh MACHCTBUS, NPUHOCSIINE BpE.
OKpY>Karolleu cpere;

- YMETh IIPOrHO3UPOBATH
OKOJOTMYCCKHUE TOCICACTBHUA MNPCANPUHUMACMBIX

HeOJIaronpusITHbIE

JEWCTBUM, IPEIOTBPALIATh UX;
- PaCIIMPUTH OMBIT JAEATETHLHOCTH SKOJOTUUECKON
HaHpaBJIeHHOCTI/I;

- yMeTb ONepUpOBaTh MOHATUAMHU: (YHKLHUS, HEMpepbhIBHASA

byHKms,
UHTETpal, YMETb

POU3BOJHAs, MEpBOOOpa3Has,  OINpeaAeIeHHBIN

HaxXoaWuTb TIPOU3BOJHBIC JJIIEMCHTAPHBIX

(GYHKIWH, WCTIONB3Ys CIIPAaBOYHBIE MaTepUaIIbl, MCCIEOBATh B
NpOCTEHIMX ciaydasx (YHKIMM Ha MOHOTOHHOCTH, HAaXOIHTh
HauOONbIIMNE W HAWMEHBIINE 3HA4YCHUS (QYHKIUHA; CTPOUTH
rpapuKd  MHOTOWIEHOB  C

HUCIIOJIB30BaHHEM arrapara
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EeNCcTBOBATh B
YpEe3BbIYAHBIX CUTYAIUAX

- paspabaThiBaTh IUIAH pEIICHHUs MPOOIEMBI C
Y4E€TOM aHaJIN3a HMMEIOLUXCA MaTEpPUAIBHBIX U
HEMAaTepHUaIbHBIX PECYPCOB;

- OCYHIECTBIIATH  LICJICHAIIPABIICHHBIN
IIepeHoca CpeAcTB M CcHocoOOB JeicTBus B
poeCCUOHATILHYIO CPEY;

ITIOUCK

- YMETh NEPEHOCUTh 3HAHUS B MO3HABATEIbHYIO U
MPAKTUYECKYIO0 00JIACTH KU3HEACATEIHLHOCTH,

- MpeajaraTb HOBBIE IPOEKTHI, OLICHUBATH UJEH C
MO3ULUN HOBH3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

- JlaBaTb OLIEHKY HOBBIM CHUTYallUsIM, BHOCHUTH
KOPpPEKTUBBl B OLICHMBATh

COOTBCTCTBHUC PE3YJIbTATOB LCIIAAM

ACATCIIbHOCTD,

MaTE€MaTU4YeCcKOro aHalu3a; [PUMEHATh I[POU3BOJHYIO IIPU

pelleHnn  3aJad  Ha  JIBWJKEHUE;  pellaTh  MPaKTHUKO-
OpUEHTUPOBAaHHBIE 3a/a4yd Ha HAUOOJIbIINE W HAUMEHBIINE
3HA4YEHUs1, Ha HAXOKJECHUE ITyTH, CKOPOCTH U YCKOPEHHUS;

- YyME€Th OIEpUpPOBaTh MOHATUSAMU: IBU)KEHUE B IPOCTPAHCTBE,
1o100HbIe (UTYpBl B IMPOCTPAHCTBE; UCIIOJIB30BaTh OTHOLICHHE
IIoIaAe MOBEpXHOCTE M 00BEMOB MOAOOHBIX (uUryp mnpu
pEIIEeHNN 3a/]aY;

- YMETb BBIYUCISATH F€OMETPUYECKHE BEJIUYMHBI (JUIMHA, YTOJl,
IUIOIIAJb  ITOBEPXHOCTH),

IUIOIIAb, OOBEM,

M3y4eHHBIE (POPMYIIBI U METOBI

UCIIONIb3YS

IIK 2.1. ObecrieunBars
YCIIOBUS JIJIST OpTaHH3AIIH
JIBUKCHHS TPAHCTIOPTHBIX
CPEJICTB.

- I[I/ICIII/IHJ'H/IHI/IpOBaHHOCTI) 1 OTBETCTBCHHOCTH 34
[pe3yabTaThl Y4€OHOU JAESTEIbHOCTH U MOJATOTOBKH K
npodeccnoHanbHOM e TENbHOCTH.

- CaMOCTOSATEILHOCTD Ipu pCHICHUHN PaA3JINYHBIX]

yLIC6HBIX 1 MPOU3BOJACTBCHHBIX 3a/1a4.
- YMmenue HCIIOJB30BAaTh PAa3INIHbIC BHUbI
[M03HABATEIbHON  JEATCIBHOCTH  JJIs pecHus

IMIPONU3BOJCTBCHHBIX 3a1a4.

- YMmeHue 100bIBaTh U UCIOIb30BaTh HHPOPMAIUIO
B chepe mpodeccnoHaNBHON JeATEeTLHOCTH.

-YMETb peIaTh TEKCTOBBIC 33/1a4H PA3HBIX THITOB (B TOM YHUCIIE HA
NPOIEHTHI, JOJW M YacTH, Ha JBIKEHHE, paboTy, CTOMMOCTbH
TOBapOB U  YCIYT);
HEpPaBEHCTBA M MX CHCTEMbI 0 YCIOBHUIO 33a4H, MCCIIEI0BAThH
OLIGHUBATh  IPaBJIONOA0OHOCTh

COCTABJISITh  BBIPAXKEHUS, YPAaBHEHHS,

MOJIyYEHHOE  pEIIeHUEe |
pe3yIbTaTOB;

- YMETh ONEPUPOBATH MOHATHIMU: CPEAHEE apUPMETHUECKOE,
MeAraHa, Hanboblllee ¥ HAUMEHbIIIee 3HAYCHUS, pa3Max,
JUCTepCcusl, CTaHIapTHOE OTKJIOHEHHUE YHCIIOBOTO Habopa;

- YMETb U3BJIEKaTh, MHTEPIPETUPOBATH HH(POPMAITHTO,
MIPEACTABICHHYIO B TAOJMUIIAX, HA IUarpamMmax, rpadukax,
OTpa)karolllyt0 CBOMCTBA peaIbHBIX MPOLIECCOB U SIBIICHUM;
MPEICTaBIATh MHPOPMAIIHUIO C TOMOIIBIO TA0JIUI U IUArPaMM;
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HCCJIEN0BATh CTATUCTUYECKUE JAHHBIC, B TOM YHCIIE C
IpUMEHEHHEM TpapUUeCKIX METOI0B M AIEKTPOHHBIX CPECTB;
- YMETb OIEpPUPOBATH NOHATUSMMU: CIy4alHBIN OIBIT U
cilydaiiHoe COOBITHE, BEPOSITHOCTD CIIy4alfHOI'O COOBITHS; YMETh
BBIUUCIIATh BEPOSTHOCTD C HCIOJIb30BaHUEM IpapuuecKux
METO/0B; IPUMEHSATh (POPMYJIbI CIIOKEHUS U YMHOKEHUS
BEPOSATHOCTEH, KOMOMHATOPHBIE (PAaKThl U GOPMYIIBI IPH
pEeIlIeHNN 3a]1a4; OLIECHUBAaTh BEPOSITHOCTH pPealbHbIX COOBITHUI;
3HAKOMCTBO CO CIy4allHBIMU BEJIUYMHAMU;

- YMETb PUBOAUTD IIPUMEPHI ITPOSBIICHUS 3aKOHA OOJIBIINX
YHCeN B IPUPOIHBIX U OOIIECTBEHHBIX SIBICHUSX;

- YMETb OIIEPUPOBATH IMOHATUAMU: IIPSIMOYIOJIbHAs CUCTEMA
KOOPAMHAT, KOOPAUHATHI TOYKH, BEKTOP, KOOPAUHATHI BEKTOPA,
CKAJIIPHOE MPOU3BEACHUE, YTOJl MEXAY BEKTOPAMH, CyMMa
BEKTOPOB, IIPOU3BEEHUE BEKTOPA HA YHUCIIO; HAXOIUTH C
MTOMOMUIbIO U3YUEHHBIX (POPMYJT KOOPAMHATHI CEPEANHBI OTPE3KA,
pacCTosTHUE MEXAY ABYMS TOUKaAMU;

- YMETb BBIOMPATh NOIXOASAIINNA U3YYEHHBIN METO JIs
pelIeHus 3a/1a4uu, paclio3HaBaTh MaTeMaTHuecKue (haKkThl U
MaTeMaTU4YeCKUE MOJEIHN B IIPOU3BOACTBEHHBIX IIPOLIECCAX;
YMETb IPUBOAUTH IIPUMEPBI MATEMATUYECKUX OTKPBITUI
POCCHUICKON U MUPOBOM MaT€MaTUYECKON HAYKHU.

I1IK 2.3 Onpenensts u
KOHTPOJIMPOBATh
BEIIIOJIHEHME ITOKa3aTeIen

AKCIUTYaTaIlMOHHOM paboTHI.

- KomMmyHuKaOGenbHOCTh, YMEHHE BBICTpAaUBaTh
KOHCTPYKTUBHBIC B3aMMOOTHOILICHHSA B KOMaH)IHOﬁ
paboTe Mo pemeHuto OO0MMX MNPOPECCHOHATbHBIX
3amay

- [lcuxudeckas 1 5MOLIMOHAIbHASL YCTOMYUBOCTD IIPH
[PELICHUY Pa3JINYHBIX [IPOU3BOJICTBEHHBIX CUTYaL[UN.

-yMeTh ONEpPUPOBATh MOHATUAMU: (QYHKIIHS, HETIPEPbIBHAS
GbyHKIMS, TPOU3BOIHAA, IEPBOOOpa3Hasi, ONpeaeIeHHbIN
MHTETpal; yMETh HaXOIUTh IPOU3BOHbBIE dJIEMEHTAPHBIX
(GyHKLUH, UCIIOJIB3Ys CIIPABOYHBIE MaTEPHAJIbl; UCCIEA0BATh B
MPOCTEHIINX CIy4asX GYHKINU HA MOHOTOHHOCTb, HAXO/AUTh
HanOOJIbIINE M HAUMEHbIIINE 3HaYeHUsI QYHKLINN; CTPOUTH
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- YMeHue NPUMEHATh IMOJIyYEeHHBbIC 3HAHWUA s
OOBSICHEHUS! ~ SIBJICHUH, TPOLIECCOB,  YCJIOBUH,
CUTYyalLUd, BO3HHUKAIOIINX B MPAaKTUYECKON
NEeSATeNbHOCTH W JUId  TPUHATHS  3(PPEKTUBHBIX

[PELLICHUI.

rpadMKu MHOTOYJICHOB C UCIIOJIH30BAHUEM alllapaTa
MaTEMaTHUYECKOI0 aHaJIn3a; IPUMEHSTH IPOU3BOIHYIO IPU
pELIEeHNN 3a]1a4 Ha JABM)KEHUE; PelIaTh PAKTUKO-
OpPUEHTHUPOBAHHbIE 3314 HAa HAUOOJIbIINE U HAUMEHbILINE
3HA4YEHUs1, Ha HAXOKIECHUE ITyTH, CKOPOCTH U YCKOPEHHUS;
-yMETb peIIaTh TEKCTOBBIE 337a4M Pa3HbIX TUIIOB (B TOM YHUCIIe
Ha MPOLEHTHI, JOJIHM U YaCTH, Ha IBUKEHUE, paboTy, CTOUMOCTh
TOBApOB U YCIYT, HAJIOTH); COCTAaBJIATh BbIPAKEHUSI, ypaBHEHUS,
HEPABEHCTBA U UX CUCTEMBI 10 YCIIOBUIO 3a/1a4M, UCCIIEI0BATh
[IOJIyUEHHOE PEIlEHUE U OLEHUBATh MPaBIONOA00HOCTh
pE3yJIbTaTOB;

-yMETb ONEpUPOBATh MOHATUAMHU: CpeHee apu(hMeTHIECKOe,
Me/raHa, HauboJipliee U HauMeHbIlee 3HAUYCHMsI, pa3Max,
JCTIepCHs, CTaHIapTHOE OTKJIOHEHHE YHCIOBOro Habopa; yMeTh
U3BJIEKaTh, UHTIIPETUPOBATh HH(OPMAIIHIO, TPEICTABICHHYIO B
Ta0nuIaxX, Ha JUarpaMMax, rpadukax, OTpakaroIlyto CBOMCTBA
pealIbHBIX MTPOLIECCOB U SBJICHUI; MPEACTABIATH HH(POPMALUIO C
MOMOMUIbIO TaOJUI] U JUarpamMmm; UCCIe10BaTh CTATUCTUUECKHE
JTaHHBIE, B TOM YHCJIE C IPUMEHEHHEM IrpapuuecKux METOA0B U
AJIEKTPOHHBIX CPEACTB;

- YMETh ONIEPUPOBATH MOHATUAMU: CIIy4aliHBIN OIBIT U
cilydaifHoe COOBITHE, BEPOSITHOCTD CITy4aifHOI'O COOBITHS; YMETh
BBIYUCIISAITH BEPOSITHOCTD C UCHOJIB30BaHUEM IpahUUeCcKUX
METO/0B; IPUMEHSTH (DOPMYJIBI CIIOKEHUS U YMHOKEHUS
BEPOATHOCTEH, KOMOMHATOPHBIE PaKThl U (HOPMYIIBI IPU
pELICHUH 3a]a4; OLIEHUBATh BEPOSTHOCTH PEATIbHBIX COOBITUH;

3HaKOMCTBO CO CHy‘IﬂﬁHHMH BCJIIMYMHaMU; -yMETh IIPUBOANUTH
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IPUMEPBI MPOSIBIICHUS 3aKOHA OOJIBIINX YHCET B IPUPOTHBIX U
OOIIIECTBEHHBIX SIBICHUSX

- YMETb OIIEPUPOBATH INOHATUAMMU: IIPSIMOYIOJIbHAsL CUCTEMA
KOOpJMHAT, KOOPJUHATHI TOYKH, BEKTOP, KOOPAUHATEI BEKTOPA,
CKaJIIPHOE IPOM3BEIECHUE, YTOJI MEXAY BEKTOPAMHU, CyMMa
BEKTOPOB, IPOU3BEICHUE BEKTOPA HAa YUCJIO; HAXOAUTH C
MOMOILBIO U3YYEHHBIX (POPMYI KOOPJMHATHI CEPENHbI OTPE3Ka,
paccTostHue MEXAY ABYMS TOUKaAMU;

- YMETb BBIOMpATh NOIXOASAIINNA U3YUEHHBIN METO JUIs
peleHHs 3aa4u, paclo3HaBaTh MaTeMaTHYeCKue (haKThl U
MaTE€MaTU4YeCKUe MOJEIH B IPOU3BOACTBEHHBIX IIPOLIECCAX U
OOI1eCTBEHHBIX SBJICHUSAX; YMEHHUE PUBOIUTH PUMEPHI
MaTE€MaTUYeCKUX OTKPBITUM POCCUICKON U MUPOBOU
MaTEeMaTUYeCKON HAyKHU.
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2. CTpyKTypa 1 coaepxkanue 001eo0pa3oBaTe/IbHONH TUCHUILTHHBI

2.1. O0beM TUCHUILINHBI U BBl y4eOHOH padoThI

Buj yueOHoit padoThI Oovem ¢
yacax*

O0beM 00pa3oBaTeIbHON MPOrpaMMBbI AN CIIUTITHHBI 308

B T.4.

OcHoBHOe cojiep:KaHue 216

BT. 4..

TEOPETHUECKOE 00yUueHue 140

MIPaKTUYECKHUE 3aHATHS 76

IIpodeccnoHaTbHO-OPHUEHTHPOBAHHOE COIeP:KaHMe (COepKaAHNe 56

NMPHUKJIATHOT0 MOIYJIA)

BT. 4..

TeopeTudeckoe o0ydeHue 4

MPaKTUYECKHUE 3aHATUS 52

CamocrosiTenbHas padora 20

KoncyabTanumu 4

ITpomexyTouHasi arTecTamus (IK3aMeH) 12
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2.2. TemaTuyeCcKMi IJIAH M COAEPKAHUE U CIUTIIHHBI

Conep:xxanue yuye0HOro marepuaja (0CHOBHOe ¥ NpodeccuOHAIbHO-

HaumenoBanue pa3jiesioB . Oo0bem dopmMupyembie
OPHEHTHPOBAHHOE), JIA00PATOPHbIE  NPAKTHYECKHUE 3aHATHS, TPUKJIAJTHON
U TeM 4yacos KOMIIeTeHIIUH
MOAYJIb (IIPH HAJTUYMH)
1 2 3 4

OcHOBHOe co/iep:KaHue

Pa3nes 1. [loBTOpeHHe Kypca MATEMAaTHKH OCHOBHOM IIKOJIbI 20

Tema 1.1 Copep:xanue yueOHOro MaTepuana

Lens U 3a1aun | bazoBble 3HAHHUSA M YMEHUS 110 MaTEMATHKE B TPO(ECCHOHANBHOM U B TOBCETHEBHOM

MaTEMaTUKH NIPU OCBOCHUHU | IEATEIHHOCTH.

CHEUAIBHOCTH KomOunupoBanHoe 3aHsTHE 2

Tema 1.2 Copep:xanue yueOHOro MaTepuana

Yucna w  BelyMcieHus. | JlelcTBUA HAJ MONOKUTEIBHBIMUA U OTPUIATENIEHBIMU YHCIIaMHU, OOBIKHOBEHHBIMH U

Bripaxkenus U | IeCATUYHBIMU JIPOOSIMH.

npeoOpazoBaHus JleiicTBUs co cTeneHs MU, GOPMYJIbl COKPAIIEHHOTO YMHOKEHUS. 2
[IpakTuueckoe 3anaTue OK 01, OK 02,

Tema 1.3. IIpodeccnonanbHO-OPHEHTHPOBAHHOE COAEPKAHUE (COAePKAHNE TPUKIATHOIO OK 03, OK 04,

['eomeTpus HA TUIOCKOCTH | MOY.JIS1) OK 05, OK 06,
Busl mitockux GuUryp v ux miomab. OK 07
[IpakTHKO-OpHMEHTHPOBAHHBIE 337ja4l B KypCe T€OMETPUH Ha IUIOCKOCTH 2 IIK2.1,1IK 2.3
[IpakTnueckoe 3anarue

Tema 1.4 Conepxanue yueOHOro MaTepuaa

ITponienTHele BeIuMcaeHus | [IpocTbie MpoIEHTHI, pa3Hble cIocOObI UX BhIYMCIeHUS. CII0KHbIE TPOIICHTHI
[IpakTnueckoe 3aHsTHE 4

Tema 1.5 Coneprxanne yueOHOTO MaTepuana

VYpasuenus u HepaBeHCTBa | JIuHelHbIE, KBapaTHbIC, IPOOHO-IMHEWHBIC YPaBHEHUS 1 HEPABEHCTBA
IIpakTrueckoe 3aHsATHE 2

Tema 1.6

Copepxanne yaueOHOT0 MaTepuana
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Cucrembl ypaBHeHHIl U | CrOCOOBI pelIeHusl CHCTEM JTUHEHHbIX ypaBHeHul. [lonstus: marpuna 2x2 u 3x3,
HEPABECHCTB onpeaenutesnb Marpunbl. Merox I'aycca. CucTeMbl HENMHEHHBIX YpaBHEHUM. 6
CucreMbl HEpaBEHCTB
KomMb6unupoBanHoe 3ansrue
Tema 1.7 Coneprxkanue y4eOHOT0 MaTepuasia
BxosiHOM KOHTPOJIb Beruucnenuss u mpeoOpa3oBaHus. YpaBHEHHS M HEpPAaBEHCTBA. | eomMeTpus Ha
IJIOCKOCTH 2
KonTponbnas padora Nel
Pa3nes 2. [IpsiMble M IIJIOCKOCTH B POCTPAHCTBE 16
Tema 2.1. Copep:xanue yueOHOro MaTepuana
OcHOBHbIE nouatus | [Ipeamer crepeomerpun. OCHOBHBIE TOHATUS (TOYKa, MpsiMas, IUIOCKOCTD,
CTEPEOMETPUH. npoctpanctBo). OCHOBHbIE  akCMOMBI  cTepeomerpuu.  [lepecekaromimecs, 2
Pacnonoxenue npsMBIX M | mapajulelbHbIE M CKpeUIMBamomuecs mpsmble. [Ipu3Hak W CBOWCTBO
IJIOCKOCTEH CKpeUIMBaImuXcs NpIMbIX. OCHOBHBIE TPOCTPAHCTBEHHBIC (PUTYPHI.
KomOunupoBanHoe 3aHsTHE
Tema 2.2. Coneprxanue yueOHOro MaTepuaa
[MapannensHocts npsmelX, | [lapannensHele mpsmas W 1uiockocTs. Ompenenenue. [lpusnak. CaoiicTBa (c
OpsMOM M IUIOCKOCTH, | JoKa3aTenbcTBOM). [lapamnensHble miockoctu. Onpenenenue. [lpusznak. CoiicTBa OK 01, OK 03,
IJIOCKOCTEH (c nokazarenbcTBOM). Terpasip u ero anemenTsl. [lapamienenunen 1 ero 3J€MeHTHI. OK 04, OK 07
CBoiicTBa TPOTUBOIOJIOXKHBIX TpaHeW W  JWaroHaJlied MapasuieNenumea. 4 K 2.1, TIK 2.3
ITocTpoenne ceuennii. Pemenue 3anay.
KomOunupoBanHoe 3aHATHE
Tema 2.3. Coneprxanue yueOHOro MaTepuala
[TepnieHIUKYISPHOCTD [lepnennukynspueie npsamble. llapamiensHbple nOpsMble, NEPHEHAUKYIAPHBIE K
HPSIMBIX, IPSAMON 1 wiockocTy. [Ipu3Hak neprneHuKyIspHOCTH IPSIMOM U III0CKOCTH. [oka3aTenbeTBo.
IIJIOCKOCTH, TUTOCKOCTEN [lepnengukynssp u HakioHHasA. [lepneHaukynsapHsle 1IockocTu. Ilpu3Hak
MepIEeHIUKYIAPHOCTH TIocKkocTel. JlokazaTenbeTBo. PaccTosiHust B mpocTpaHcTBE
KomOunupoBanHoe 3aHsTHE 2

Tema 2.4.

Copepxanne yaueOHOT0 MaTepuana
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Teopema 0 Tpex | Teopema o Tpex nepneHaukymnsapax. Jloka3aTenabCTBO. YTOJI MEXAy IpsAMON U
HEPIEeHIUKYIIpax IJIOCKOCTBIO. YTOJI MEXAY INIOCKOCTSMHU 2
KoMOuHMpOBaHHOE 3aHATHE
Tema 2.5. IIpodeccnonanbHO-0OpHMEHTHPOBAHHOE COAEPKaHue (CoiepKaHNe TPUKJIAIHOIO
[TapannenbHele, MO/1YJIfA)
NEepPHEHIUKYIISIPHBIE, Akcuombl  crepeoMeTpud. llepneHANKYISIPHOCT, HPSMOM M IUIOCKOCTH,
CKPEIMBAIOIIMECS IPAMBIE | MapaIeIbHOCTh JIBYX MPSIMBIX, NEPIIECHIUKYJIIPHBIX IUIOCKOCTH, 4
MEePIEHUKYISIPHOCTD MJIOCKOCTEHN
[IpakTrueckoe 3aHsATHE
Tema 2.6. Coneprxanne yueOHOro Marepuasia
Pemenne 3amau. Ipsamele u | PacnionoykeHne NpsMbIX M IUIOCKOCTEH B MpOCTpaHCTBE. [lepreHAnKyIIpHOCTh U
IJIOCKOCTH B IIPOCTPAHCTBE | MapajlieNbHOCTh MPAMBIX U TUIOCKOCTeH. CKpelBaronecs npsmole
KonTponbnas padora No2 2
Pa3nen 3. KoopauHaTsl 4 BEKTOPBI 12
Tema 3.1 Coneprxanue yueOHOro MaTepuasa
JlexapToBBI KOOpAMHATHI B | JlekapTOBBI KOOpPAWHATHI B TpocTpaHcTBe. lIpocreiimme 3amaunm B KOOpIWHATAX. OK 02, OK 03,
npocrpaHcTse. Paccrosuue | PaccrosiHre MexX Ty IByMs TOUKAMH, KOOPAWHATHI CEPEIMHBI OTPE3Ka 2 OK 04, OK 07
K 2.1, IIK 2.3

MEXIYy JBYMS TOUYKaMH.
Koopanuaatel  cepeauHbl

oTpe3Ka

KomOunupoBanHoe 3aHsTHE
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Tema 3.2

BexkTopsl B IIpoCTpaHCTBE.
Yroim Mexay BEKTOpaMHU.
CkasiipHOE NPOU3BEICHUE

Copepxanne yaueOHOT0 MaTepuana

BekTtops! B ipocTpancTBe. Cl10KEHHE U BBIYUTAHUE BEKTOPOB. Y MHOXKEHHUE BEKTOpa
Ha uyucio. KomrmuiaHapHble BeKTOpbl. CKalsipHOE NPOU3BEICHUE BEKTOPOB.
PaznoxeHue BeKTopa 1o TpeM HEKOMIUIaHApHbBIM BekTopaM. KoopauHatel BeKTopa,

BEKTOPOB CKaJISIPHOE ITPOU3BENCHNUE BEKTOPOB B KOOPAMHATAX, YTOJ MEXKAY BEKTOPAaMH, YTOJI 4
MEXy MPSIMOU M IVIOCKOCTBIO, YTOJI MEKIY IUIOCKOCTSIMH. Y PaBHEHHUE IIJIOCKOCTH.
['eomeTpuyeckuii CMbICT OIIPEACTUTENS 2X2
KoMOuHMpOBaHHOE 3aHATHE
Tema 3.3 IIpogeccnonanbHO-0OpHEeHTHPOBAHHOE COJAepPKaHue (coiepKaHNe TPUKJIAIHOIO
ITpakTuko- MO/1YJIfA)
OpUMEHTUPOBaHHbIE 3a1auM | KoopanHaTHas MI0CKOCTh. BbluncneHne paccTOSHUMN W MIIOMAAeH Ha TIOCKOCTH. 4
Ha KoopauHaTHOH | KonnuecTBEeHHBIE pacyeThl
IUIOCKOCTH [IpakTyeckoe 3aHsATHE
Tewma 3.4 Coneprxanue yueOHOro Matepuasia
Pemenne 3aja4. | /lekapToBbI KOOpAMHATHI B MpocTpaHcTBe. Bekropsl B npocTpancTBe. ClokeHue u
KoopauHnats! 1 BEKTOPHI BbIUMTAaHUE BEKTOPOB. YMHOXKEHHE BEeKTOpa Ha uuciio. KommiaHapHble BEKTOPBI.
CkansipHOoe  IpOW3BENEHHE  BEKTOpOB. PasnokeHue BekTopa IO  TpeEM
HEKOMIUTaHapHBIM BekTopaMm. [Ipocreiimue 3amaum B koopauHaTtax. KoopauHatsl
BEKTOPA, PACCTOSHUE MEKIY TOUKaMH, KOOPAUHATHI CEPEAUHBI OTPE3Ka, CKAIIPHOE
IIPOU3BEICHNE BEKTOPOB B KOOPJIMHATAaX, Yrojd MEXAYy BEKTOpaMH, YTOJI MEXIy 2
MPSIMON U TUIOCKOCTBIO, YTOJI MEXKAY TIIOCKOCTSIMU
KonTponbnas padorta Ne3
Pa3nes 4. OcHoBbl TpUroHoMerpun. Tpuronomerpudeckue GyHKunu 34
Tema 4.1 Coneprxanue yueOHOro MaTepuasa OK 01. OK 02
Tpuronomerpuueckue Panuannas mepa yria. [IoBopoT Touku BOKpYr Haudaja koopauHat. OmpezneneHue OK 0 3’ OK 0 4’
(YHKIIMM TIPOM3BOJIHOTO | CHHYCA, KOCHHYCA, TAHI€HCA M KOTaHIeHCa. 3HAKH CHHYCa, KOCHHYCA, TaHTeHCa U 2 OK 05’ OK 06’
yrna, uucia. PaguanHas ¥ | KoTaHreHca 1O YeTBEPTSIM. 3aBUCHMOCTh MEXTy CHHYCOM, KOCHHYCOM, TAHT€HCOM U OI’< 07 ’
rpagycHas Mepa yria KOTaHT'€HCOM OJHOTO U TOrO XK€ yria IK 2.1, TIK 2.3

KoMOuHMpoBaHHOE 3aHATHE

Tema 4.2

Copepxanne yaueOHOT0 MaTepuana
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OcHoBHbIE
TPUTOHOMETPUYECKHUE
TOX/IECTBA.

DopMyIIbI IPUBEICHUS

Tpuronomerpuueckue ToxaecTBa. CHHYC, KOCUHYC, TAHT€HC U KOTAHT'€HC YTJIOB O U
- o.. DopMynbl IpUBEACHUS

KoMOuHMpOBaHHOE 3aHATHE

Tema 4.3

CuHyc, KOCHHYC, TaHT'€HC
CYMMBl U pa3HOCTH JIBYyX
YIJIOB

Cunyc u KOCHHYC
JBOMHOTO yria. ®opmyiisl
MIOJIOBUHHOTO yrijia

Copepxanue yueOHOro MaTepuana

Cymma u pasHocTh cuHycoB. CymMa M pasHOCTb KOCHHYCOB. CHHYC M KOCHHYC
nBoriHoro yrma. ®opmynsl  monoBuHHOro yria. IlpeoOpa3oBaHuss CymMMBI
TPUTOHOMETPUUYECKUX (YHKIUN B IPOU3BEIECHUE U IPOU3BEIEHUS B CyMMY.
BelpakeHne TpuroHoMeTpuyecknx (DYHKIHMA dYepe3 TaHIeHC IOJOBUHHOTO
aprymenTa. [IpeoOpa3oBaHus MPOCTEHIIINX TPUTOHOMETPUIECKUAX BBIPAKCHUN

HpaKTI/I‘leCKOC 3aHATUC

Tema 4.4
DyHKIMHA, HUX CBOUCTBA.

Copep:xanue yueOHOro MaTepuana

OO6nacTh ompezeNneHuss U MHOXXECTBO 3HaueHu# (yHkiuil. YETHOCTh, HEYETHOCTD,

Crioco6b1 3aJJaHus | IepUOANYHOCTD (GyHKIMKA. CriocoObI 3aaHus (HyHKIHNA

GyHKIMHA KoMOMHUpPOBAHHOE 3aHATHE

Tema 4.5 Coneprxkanne yueOHOT0 MaTepuasia

Tpuronomerpuyeckue OO6nacte omnpeneneHUs M MHOXXECTBO 3HAUEHUH TPUTOHOMETPUYECKUX (PYHKLUH.

¢GyHKLIMU, X CBOWMCTBAa U
rpaduxu

YérHOoCTh, HEYETHOCTD, NEPUOUYHOCTh TPUTOHOMETpUYeckuX (yHkuuid. CBoiicTBa
u rpaduku QyHKIMHA y = cos X, y =sin X, y =tg X, y = ctg X.

KOM6I/IHI/IpOBaHH06 3aHATHC.

Tema 4.6 Coneprxanne yueOHOTO MaTepuasa

[IpeobpazoBanue Cxxartue u pacTshkeHUe TpahUKOB TPUTOHOMETPUUECKHUX (DYHKITHIA.

rpadukoB [Ipeo6pa3oBanue rpauKOB TPUTOHOMETPUUECKUX (PYHKIIMHA

TPUTOHOMETPUYECKHUX [IpakTnueckoe 3anarue

byHKIII

Tema 4.7 IIpodeccnonanbHO-OpHEHTHPOBAHHOE COAEPKaAHUE (CoAepPKaHNE TPUKIATHOIO
Onucanue MOIYJIs1)

IIPOU3BOJICTBEHHBIX Hcnonb30BaHne CBONCTB TPUTOHOMETPUYECKUX (GYHKIHMI B MpodhecCHOHATbHBIX

IPOIIECCOB € MTOMOIIBIO
rpagukoB QpyHKITHI

3aa4dax

[IpakTrueckoe 3aHsTHE

Tema 4.8

Copepxanne yaueOHOT0 MaTepuana
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Ob6patHsbie OO6parHble TpUuroHoMeTpuyeckre GyHKIuu. MIx cBOHCTBa U TpapuKu
TPUTOHOMETPUUECKHE
Komb6unupoBanHoe 3ansrue
byHKIIUU
Tema 4.9 Coneprxkanne yueOHOT0 MaTepuaia
Tpuronomerpuyeckue VYpaBHeHHe cos X = a. YpaBHEHHE Sin X = a. YpaBHeHHUe tg X = a, ctg X = a. Pemenue

YpaBHCHHUA U HEPABCHCTBA

TPUTOHOMCTPHUYCCKUX ypaBHeHI/Iﬁ OCHOBHBIX THUIIOB: HpOCTCﬁIHPIG
TPUTOHOMCTPUYCCKHUEC YPABHCHUSA, CBOAAINHCCA K KBaApPAaTHBIM, PCIIACMbIC
Pa3JI0KCHUCM HAa MHOXHUTCIIN, OJHOPOAHLIC.

[Ipocreiimme TPUroHOMETPUYECKHE HEPABEHCTBA

KomOunupoBanHoe 3aHsTue.

Tema 4.10 Copep:xanue yueOHOT0o MaTepuana

Cucremsl CucreMspl MPOCTENIINX TPUTOHOMETPUYECKUX YPABHEHUN

TPUTOHOMETPHUYECKHUX [IpakTueckoe 3aHsATHE

ypaBHEHUI

Tema 4.11 Coneprxanne yueOHOT0 MaTepuasia

Pemienne 3amay. ocnHoBhl | [IpeoOpa3oBanue TPUTOHOMETPUYECKUX BBIPAKCHHM. Pemenne
TPUTOHOMETPHH. TPUTOHOMETPUUECKUX YPAaBHEHHI M HEPAaBEHCTB B TOM YHCJIE C MCIOJIb30BAHUEM
Tpuronomerpuueckue CBOWCTB (DYHKLUH.

byHKIIIN KontponbHas pabora Ne5

Pasnea 5. KommiekcHbie YnucjIa

Tema 5.1
KommiekcHrlie uucia

Coneprxkanne yueOHOT0 MaTepuana

[Tonstue komruiekcHoro yucna. ComnpshkeHHbIE KOMIUIEKCHBIE YHUCIA, MOIYJIb U
apryMeHT KOMIUIeKCHOro uucina. dopma 3amucu  KOMIUIEKCHOIO — 4ucia
(reoMeTpuyeckas, TpPUTOHOMETpHUECKas, anreOpandeckas). Apudmernueckue
JENCTBUS C KOMIIJIEKCHBIMU YHCIIaMU

KomOunupoBanHoe 3aHsaTHE

OK 01, OK 02,
OK 03, OK 04,
OK 05, OK 06,
OK 07
K 2.1, IIK 2.3
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Tema 5.2 Copepxanne yueOHOT0 MaTepuana
[Ipumenenue BrinosiHeHUE pacyeToB ¢ MOMOIIBK KOMIUIEKCHBIX yucen. [Ipumepsl uCIonb30BaHus
KOMIUIEKCHBIX UHCEI KOMIUIEKCHBIX YHCEN 4
[IpakTuueckoe 3anaTue
Pa3nen 6. [IpousBoaHasi pyHKIUM, ee MPUMEHEeHHE 32
Tema 6.1 Coneprxkanne y4eOHOT0 MaTepuasia
[Tonatne  mpomsBOAHON. | OmpeseneHre YHCIOBOHW MOCIENOBATEIBHOCTH U CIIOCOOBI ee 3amanus. CBoiicTBa
@opmynasl ¥ IpaBUiA | YUCIOBBIX IMoOcienoBarenpbHoCcTel. OnpeneneHue mpenena IMOoCcie0BaTeIbHOCTH.
nuddepeHpoBaHms Breruncnenne — mpemenoB  mociienoBarenbHocTed.  [lpemen GyHKOuMM - Ha 2
6eckoneunoctu. [Ipenen pynkmuu B Touke. [Ipupamenue aprymenra. [Ipupamenue
¢bynkuuu. 3amadd, NPUBOASIIME K TOHATHIO Mpou3BoxHOW. OrmpeneneHue
IIPOU3BOIHOM. AJITOPUTM OTHICKAHUS IIPOU3BOIHOMN
Komb6unnpoBanHoe 3anstue
Tema 6.2 Copep:xanue yueOHOro MaTepuana
IIpousBoaHbIe cymMmel, | @opmynsl auddepenunponanus. [Ipasuna quddepeHunpoBanus 4 OK 01. OK 02
) )
gzzﬁz: Npou3BeeHus, | [IpakTHYeCKOoe 3aHATHE OK 03, OK 04,
Tema 6.3 Coneprxkanne yueOHOTO MaTepuana OK 05, OK 06,
[TpousBoHbIE Onpenenenue ciaoxHON GyHKkMU. [Ipon3BoAHAS TPUTOHOMETPUUECKUX (PYHKIUH. K 20 lK I(BIZ( ’3
TPHUTOHOMETPUIECKUX [Mpou3BoHAs CIIOKHON HYHKIIUH o o
Gynxumii.  IIpoussonnas | KoMOMHHPOBAHHOE 3aHSTHE 2
CJIOKHOM (PyHKITMH
Tema 6.4 Coneprxanne yueOHOTO MaTepuana
IonsTue O | TTonsiTre HenpepbiBHOU (hyHKIMU. CBOWCTBA HenpepbIBHON QyHKIMU. CBSA3b MEKITY
HENpPEePHIBHOCTH (YHKIUH. 2

Mertoa nHTEpBaAIOB

HEMPEePhIBHOCThI0 U AU((HEepeHUUPYEMOCThIO (YHKIMU B TOYKE. AJTOPUTM
pelIeHrs HEPaBeHCTB METOI0M MHTEPBAJIOB

KOM6I/IHI/Ip0BaHHOe 3aHATHC

Tema 6.5

Copepxanne yaueOHOT0 MaTepuana

['eomeTpuyecknii CMBICT TPOU3BOMHON (QYHKIIMU — YIJIOBOW KO3 HUITMEHT
KacaTtelbHOW K rpaduky (pyHKIIMH B TOUYKE. YpaBHEHHE KacaTelIbHOW K Tpaduxy
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I'eomeTpuueckuit U | GyHKIUU. AJTOPUTM COCTAaBIICHUS YpaBHEHHs KacaTedbHOU K rpaduky QyHKIuH
buznueckuit cmbica | y=F(X)

IIPOU3BOJHOM [IpakTueckoe 3aHsATHE

Tema 6.6 Coneprxkanue y4eOHOT0 MaTepuasia

dusnueckuit cMBICT | Ou3nyeckuil (MeXaHWYeCcKUi) CMBICT MPOU3BOJHOM — MIHOBEHHAs CKOpPOCTb B
MIPOU3BOJHOMN B | MOMEHT BpeMeHH t: v =S’ (t)

npodeCCHOHATBHBIX [IpakTUyeckoe 3aHsATHE

3a/a4ax

Tema 6.7 Coneprxkanue yueOHOro MaTepuasa

MOHOTOHHOCTh (PYHKIIWH.
Touku sxcTpeMyma

Bospacranue u yObiBaHuWE (QYHKLMH, COOTBETCTBHE BO3pAaCTaHHUsA U YOBIBaHUS
¢byHKIMH 3HaKy mpou3BoAHOM. IloHATHE mNPOM3BOAHON BBICIIEr0 MOPSIKA,
COOTBETCTBHE 3HAKa BTOPOI MPOU3BOJAHON BBINYKIOCTH (BOTHYTOCTH) (PYHKLMHU Ha
oTpe3ke. 3aauyl Ha MAaKCUMyM U MUHUMYM. [IoHsATHE acMMOTOTHI, CIOCOOBI UX
oTpeNiesieHusl. ANTOPUTM HCCIenoBaHus (YHKIMH M MOCTPOSHHs ee rpaduka c
MTOMOLIbIO TPOU3BOJHON. J[poOHO-TMHEHAS PYHKIIHS

KomOunupoBanHoe 3aHsTHE

Tema 6.8
HccnenoBanue QyHKIHUN U
nocTpoeHue rpaduKkoB

Copepxanne yueOHOTO MaTepuana

WccnenoBanne pyHKIIMM HA MOHOTOHHOCTb U ITOCTPOEHHE I'PaUKOB.

KOM6I/IHI/IpOBaHH06 3aHATHUC

Tema 6.9 HauGombpluee u

Copep:xanue yueOHOTO MaTepHana

HANMEHBIIIEE 3Ha4yeHHs | HaxoxneHne HamOOJBINET0 W HAWMMEHBINETO 3HAYCHHWH (YHKIHM, TOCTPOCHHUE

byHKIUA rpad¥KOB MHOTOWJIEHOB C UCITOJIb30BAHUEM allapaTta MaTeMaTUYeCKOro aHau3a
[IpakTHueckoe 3aHsTHE

Tema 6.10 IIpodeccnonanbHO-OpHEHTHPOBAHHOE COAEPKaAHUE (CoAepPKaHNEe TPUKJIIATHOIO

Haxoxxnenue MOIYJIs1)

ONTUMAJIBHOIO pe3yibTaTa
C MOMOIIBIO IPOU3BOJIHOMN
B IIPAKTUYECKHX 3aJa4ax

Haunmenbiiee 1 HanOoIbIlIee 3HAUCHUE (bYHKI_II/II/I

[IpakTHueckoe 3aHsTHE

Tema 6.11

Coneprxanue yaeOHOTO MaTepraa
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Pemenne 3agad. | Dopmynsl u npasmina aupdepenuupoBanus. MccnenoBanue GyHKIMNA € TOMOIIBIO
[TpousBoaHas GyHKIUY, €€ | Mpou3BOAHON. Hanbobiiee 1 HauMeHbIIee 3HaYCHUS (PYHKITHH 2
NpUMEHEHHE KonrponsHas pabora Neb
Pa3nen 7. MHOTOrpaHHHUKH M TeJjia BpamieHust 40
Tema 7.1 Coneprxkanne y4eOHOT0 MaTepuasia
Bepmmnsbl, pebpa, rpanu | IToHsTHe MHOTOrpaHHHMKa. Ero siieMEHTHI: BepIIMHBI, peOpa, rpaHu. J[HMaroHasb.
MHOTOTpaHHHKA Ceuenue. BoimykJible ¥ HEBBITYKIJIbIE MHOTOTPAaHHUKHI
KoMOMHHUPOBAHHOE 3aHSATHE 2
Tema 7.2 Copep:xanue yueOHOT0o MaTepuana
IIpusma, ee | [lonstue npusmel. Ee ocHOoBaHus u GokoBble rpaHu. Beicota mpusmsl. [Ipsmas u
COCTaBJIAIOLIME, CEYEHHE. | HaKIOHHAas npusma. [IpaBuibHas nmpusma. Ee ceuenune
llpsimasi u  mpaBuibHas | KoMOMHHPOBaHHOE 3aHSTHE 2
TIPU3MBI
Tema 7.3 Coneprxanne yueOHOro Marepuasia
[Tapannenenunen, ky0. | [lapamienenunen, CBOMCTBa MPSMOYTOJBHOTrO mNapauienenunesna, kyd. CedeHue OK 01, OK 02,
Ceuenue KyOa, | kyba, mapayiesenunena OK 03, OK 04,
napauienenurena [IpakTHyeckoe 3aHsTHE 2 OK 05, OK 06,
Tema 7.4 Coneprxanue yueOHOro MaTepuasa OK 07
[Mupamuna, ee | Ilupamuna u ee snemenTsl. Ceuenne nupamuasl. [IpaBuibHas nupamuaa. Y cedeHHas [K 2.1, IIK 2.3.
COCTaBJIAIOIIME, CEUEHHE. | MUpaMuIa
IlpapuibHas  MUpaMHIA. | KoMGHHHPOBAHHOE 3aHATHE 2
VYceuenHas nupamuaa
Tema 7.5 Conepxanue yueOHOro MaTepuaa
BokoBas u nojHas | [Tnomaas 60KOBOM M MOJTHON MOBEPXHOCTH NMPHU3MBI, THPAMUIBI
MOBEPXHOCTh npu3Mbl, | [IpakTHuecKoe 3aHATHE 2
TUPaMUJIBI
Tema 7.6 Coneprxanne yueOHOTO MaTepuana
CummeTtpust B KyOe, | CHMMETpUSI OTHOCHTEIBHO TOYKH, MPSIMOM, IUTOCKOCTH. CHMMETpUsi B KyOe,
napajuieNienumnese, napajiesienumnesie, pu3mMe, nupamMmusie 2

IIpU3Me, IUpaMuIe

KoMOuHMpoBaHHOE 3aHATHE
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Tema 7.7
IIpumepsl cumMeTpuii B

IIpodeccnonanbHO-0OpHMEHTHPOBAHHOE COAEPKaHUe (CoepKaHNe TPUKJIATHOIO
MO/LYJIs1)

npodeccun CumMMeTpusi B IPUPOJIC, APXUTEKTYpE, TEXHUKE, B OBITY
[IpakTudeckoe 3aHaTHE
Tema 7.8 Copepxanne yaeOHOT0 MaTepuana
[TpaBunbHEIC [TonsTHE MpaBUIBHOTO MHOTOTpaHHKKA. CBOMCTBA MPABMIIBHBIX MHOTOTPAaHHUKOB
MHOTOTPaHHUKH, uXx | [IpakTHyeckoe 3aHATHE
CBOICTBA
Tema 7.9 Copep:xanue yueOHOro MaTepuana
Humuuap, ero | Hunuunp u ero snementsl. CeueHne nuinHapa (mapajyieIbHOE OCHOBAHUIO M OCH).

cocrapirtrone. CeueHue

PasBepTka nunmuHapa

LHWIMH]Ipa KomOunupoBanHoe 3aHsTHE
Tema 7.10 IIpodeccnonanbHO-OPUEHTUPOBAHHOE COlepPKaHUe (CopepKaAHMe MPUKJIATHOTO
Konyec, €ro | MoayJisi)

cocrapisromue.  Ceuenue
KOHYCa

Konyc u ero anementsl. CeueHne KoHyca (apajuielbHOe OCHOBAHUIO U MPOXOIIIee
yepes BEepIIMHY), KOHWYecKue ceueHus. PazBepTka KoHyca

KomOunupoBanHoe 3aHsTHE

Tema 7.11 Coneprxanne yueOHOT0 MaTepuasa

VYceueHHsbli KOHYC. | YcedueHHbIl KoHYC. Ero obpasytomias u Beicota. CedeHrne yceueHHOT0 KOHyca
Ceuenue yceueHHOro | KoMOMHUPOBaHHOE 3aHSATHE

KOHYyca

Tema 7.12 Copepxanue yueOHOTO MaTepuana

[Hap u chepa, ux ceueHus

ap u cdepa. Bzaumuoe pacnomnoxxkenue chepsl u miockoctu. CedyeHue Imiapa,
cdepbl

KomOunupoBanHoe 3aHsaTHE

Tema 7.13

IMouste 006 00BEME Tena.
OTHoIIeHHE 00BEMOB
IMOOOOHBIX TEI

Copep:xanne yueOHOTO MaTepuana

ITonatue 06 obwveme Tenma. OObeM KyOa W HPSAMOYTOJBHOTO IMapajuleienuIesa.
O6bemM mpusmMbl u  1UIMHApPA. OTHOIIEHWE O00BEMOB MOJOOHBIX  TeJ.
['eomeTpuyeckuii CMbICT OMIPEACIUTENS 3-TO TOPSAKA

KomOunnpoBanHoe 3aHATHE
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Tema 7.14 Copepxanne yueOHOT0 MaTepuana

ObveMbl M TUIOWAMY [ Ofpembl mUpamMub! i KOHyca. O6beM mapa. [L1omma i oBepXHOCTei Tel 2

MOBEPXHOCTEH Te
[IpakTuyeckoe 3aHsATHE

Tema 7.15 Copepxanne yaeOHOTo MaTepuana

KomOunanuu KomOuHanum reoMeTpruieckux el

MHOIOIPDaHHMKOB ¥ Tell | [IpakTHueckoe 3aHsTHE 2

BpallleHus

Tema 7.16 Copep:xanue yueOHOro MaTepuana

I'eomeTpuueckue Hcnons3oBanne KOMOMHAIIMIT MHOTOTPAaHHMKOB M TeJI BpAIEHUS B MPAKTHUKO-

KOMOUHAIVM Ha NIPAKTUKE | OPUEHTHPOBAHHBIX 3a/1a4ax
[IpakTrueckoe 3aHsiTHE 2

Tema 7.17 Copep:xanue yueOHOro MaTepuana

Permenue 3a1a4. | OOBEeMbI U MIIOIIA U TOBEPXHOCTH MHOTOIPAHHUKOB M TEJ BPAILCHUS

Muororpannukn ¥ Tena | KonrponbHas padora Ne7 2

BpaLICHUs

Pa3nean 8. [lepBooOpasnasi pyHKUMHU, ee IPUMEHEHHUE 14

Tema 8.1 Coneprxkanne yueOHOT0 MaTepuana OK 01, OK 02,

ITepBooOpasnHas QyHKkuuH. | 3amaya 0 BOCCTAHOBJICHHH 3aKOHA JBM)KEHHsS 1O M3BECTHOM ckopoctu. [TonsiTue OK 03, OK 04,

[TpaBua HAXO0XK/JICHHS | nHTerpupoBaHus. O3HaAKOMJIEHHE C MOHSATHEM MHTErpaja M IMepBOOOpa3sHON i OK 05, OK 06,

epBOOOPA3HBIX ¢ynkunn y=f(x). Pemenue 3amau Ha CBs3b MEPBOOOpPa3HONW M €€ MPOU3BOTHOM, OK 07
BBIUUCIIEHHE TMEpBOOOpa3HOM i gaHHOW QyHKiuu. Tabmuuma Qopmyn amis K 2.1
HAXOXXJICHHUS NIEPBOOOPa3HbIX. M3yueHune npaBuiia BEIYUCICHHS IEPBOOOPA3HOIMA 2

KomOunupoBanHoe 3aHsaTHE
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Tema 8.2
[Tmomaae KpUBOJIMHEHHOM
Tpaneuuu. ®opmyna

Herorona — JleitbHuna

Copepxanne yueOHOT0 MaTepuana

3ajaud, NMPUBOJALIME K TMOHSITHIO OINPEACIICHHOIO HMHTETpajia — O BBIUMCICHUU
IUION[AAM KPUBOJMHEMHOM Tpamenuu, O IepeMeleHud Touku. [lonstue
ornpeAenéHHOro uHTerpaina. I'eomerpudeckuii U (pU3HMUECKUN CMBICIT ONPEEIIEHHOTO

unrerpana. @opmyna Hetorona— Jleitoaua 2
Komb6unupoBanHoe 3ansrue
Tema 8.3 Coneprxkanne yueOHOT0 MaTepuaia
Heonpenenenusplit u | [lonsiTue HeompeaeNeHHOTO UHTErpaia
OIPEIENECHHBIA HHTErpaibl | KoMOGMHUPOBAHHOE 3aHATHE 2
Tewma 8.4 Coneprxanue yueOHOro MaTepuasia
[Tonstue 00 | 'eoMeTprUYeCKHil CMBICIT OITPEACICHHOIO HHTErpaa
onpeneneHHoM uHTerpane | KomOuHupoBaHHOE 3aHATHE 2
KaK IJI0IIAIN
KPUBOJIMHEWHOM Tpanenun
Tewma 8.5 IIpodeccnoHanbHO-OPUEHTHPOBAHHOE COAEPKaHUe (COAepKAHME TPUKJIIATHOTO
OmnpeneneHHbI UHTETPal B | MOLYJIS)
JKU3HU I'eomerpuuecknii cmbica omnpeneneHHoro wuHrerpana. Popmyna HerooTtoHa -
JleitOHuna.
Pemienue 3aay Ha NpUMEHEHNE UHTErpaja sl BEIYMCICHUS (PU3MUECKUX BETUYNH
U TIomaaen 4
[IpakTnueckoe 3anaTue
Tema 8.6 Coneprxanne yueOHOTO MaTepuana
Pemenne 3aga4. | [lepBooOpasnas pynkuuu. [IpaBuna HaxoxaeHus: neppooOpa3Hbix. Ee nmpruMmeHnenue
ITeproobpasnas ¢Gyukuuu, | KonrposbsHas pabora Ne8 2
ee MpUMeHEeHue
Pa3nen 9. Crenenn n kopuu. CrenenHast QyHKuus 12
Tema 9.1 Coneprxanue yueOHOro MaTepuasa K 0. OK 02
Crenennas  (yHKUMs, €€ | [Tonstue KOpHSI N-OW CTENEHU U3 AEUCTBUTEIBHOTO yucia. OyHKIuu y = Vx ux gK 83’ gK g 4’
T v v v b 5
CBOMCTBa cBoiicTBa U rpaduku. CBOMCTBA KOPHS N-0¥ CTETICHU OK 05, OK 07
KomOununpoBanHoe 3aHATHE 2
Tema 9.2 Coneprxanue yueOHOro MaTepuaa
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[TpeoOpaszoBanue

IIpeoOpa3oBaHue UPPATMOHATBHBIX BBIPAKEHHH

BBIP@XCHUM C KOPHAMM N- | KoMOMHUPOBAaHHOE 3aHATHE 2
Oi1 CTEeNIeHU
Tema 9.3 Coneprxkanne yueOHOT0 MaTeprasa
CponictBa  crenenu ¢ | [loHATHE cTETIEHU ¢ IIOOBIM pallMOHAIBHBIM MTOKa3aTesieM. CTerneHHbIe PYHKIIUH, UX
panMoHaIbHBIM U | cBOICTBA U rpaduKu
JEHCTBUTEIbHBIM KomOunupoBanHoe 3aHsTHe 2
MOKa3aTeNsIMU
Tema 9.4 Coneprxkanue yueOHOro Matepuasa
Pemenne PaBHOCWIIBHOCTB MppPALlMOHAIBHBIX YPABHEHUI U HEPABEHCTB. METOABI NX PELICHUS.
UPpaLMOHATIbHBIX Pemenue nppalimoHanbHBIX YpaBHEHUN U HEPABEHCTB
YPaBHEHUM U HEPABEHCTB | [IpakTHUYECKOE 3aHATHE 4
Tema 9.5 Copep:xanue yueOHOT0o MaTepuana
Crenenu u KopHH. | OnpenienieHue creneHHoil (QyHKIuu. Vcrmonp3oBaHHE €€ CBOMCTB INMPH PEIICHUH
CrenenHas QyHKIHS YpaBHEHUI U HEPABEHCTB 2
KonrtponsHas padora Ne9
Pa3nea 10. Iloka3zaTenbHas GyHKIUSA 14
Tema 10.1 Coneprxanne yueOHOT0 MaTepuania
ITokazatenpHas QyHkuus, | CTeneHb ¢ NPOW3BOJBHBIM  JCHCTBUTEIBHBIM  MMOKazateneMm. OrmnpenencHue
€€ CBOMCTBA noka3aTeabHOM (PyHKIMM, ee CBOMCTBa M rpaduK. 3HAKOMCTBO C IPUMEHEHHEM
MoKasareiabHOH (QyHKIMU. PerieHne mokazaTteiabHBIX ypaBHEHUN (PYHKIIMOHAIBHO-
rpadu4ecKuM METOJIOM 2
KomOunupoBanHoe 3aHsaTHE OK 01, OK 02,
Tema 10.2 Coneprxanne yueOHOTO MaTepuana OK 03, OK 04,
Pemienne mnokasarenbHbIX | PerieHne mMoka3aTeNbHBIX YPaBHEHUH METOJOM YpaBHUBaHHUS IMOKa3aTesei, OK 05, OK 07
YPaBHEHMI U HEPABEHCTB | METOJOM BBEJCHHSI HOBOM MepeMeHHOW, (yHKIMOHAIBHO-TPaUUECKUM METOAOM.
Pemenue nokasarenbHbIX HEPABEHCTB 8
[IpakTueckoe 3anarue
Tema 10.3 Coneprxanne y4eOHOT0 MaTepuaa
Cucrembl noKasaTenbHbIX | PerreHue cuctem moka3aTelbHBIX YPaBHEHHMA
ypaBHEHUH KoMOuHMpoBaHHOE 3aHATHE 2
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Tema 10.4 Coneprxanue yueOHOro MaTepuaa
Pewenne 3ama4. | PemieHne noka3aTelnbHBIX YpPaBHEHUMM METOJOM YpPaBHUBAaHUs IIOKa3aTelIed U
[TokazarenpHast QyHKIHS METOJIOM BBEJCHHS HOBOM ITEPEMEHHOM. PellieHne nokas3aTeabHbIX HEPABEHCTB
Kontponbnas padorta Nel0 2
Pa3nen 11. Jlorapudmpl. Jlorapupmudeckasi pyHKius 22
Tema 11.1 Copepxanne yaeOHOTo MaTepuana
Jlorapudm yucia. | Jlorapupm uncna. JlecITUIHBIN 1 HATYpATBHBIN JIOTAPU(PMBI, YHCIIO €
JecaTnunblii U | KoMOMHHPOBAaHHOE 3aHATHE
HaTypaJIbHbII JorapuMsl, 2
YHCIIO €
Tema 11.2 Copep:xanue yueOHOro MaTepuana
CpoiictBa  norapudmos. | CpoiicTsa toraprupmos. Omneparius JorapupMUPOBAHHS.
Onepanus KomOunupoBanHoe 3aHsTHE 2
norapuMupoBaHUS
Tema 11.3 Coneprxkanne yueOHOT0 MaTepuana
Jlorapudmmueckas Jlorapudmuueckas GyHKIUS U €€ CBONCTBA OK 01, OK 02,
(ynxuus, ee cBOMCTBa Komb6uHupoBanHoe 3aHsaTHE 2 OK 03, OK 04,
Tema 11.4 Coneprxanue yueOHOro MaTepuasa OK 05, OK 07
Pelwere o K 2.1, IIK 2.3
OHATHE Jorapu(MUUECKOro ypaBHeHHs. Omnepanus MNOTEHUUpOBaHUS. Tpu
JNOrapuPMUIECKHUX OCHOBHBIX METOAA pELIeHHUs Jorapu(pMUUECKUX YpaBHEHMH: (YHKIIMOHAIBHO-
YPaBHEHUH U HEPABEHCTB | rpadyuueckuii, METOX MOTCHIMPOBAHMS, METOJ BBCICHHS HOBOH IMEpPEMCHHOI.
JlorapudmMuueckre HepaBeHCTBA 4
KomOunupoBanHoe 3aHsaTHE
Tema 11.5 Coneprxanne yueOHOTO MaTepuasa
Cucremsl AJNTOpUTM pelIeHHUs] CUCTEMbl ypaBHEHHH. PaBHOCHMIBHOCTH JOrapupMUUYECKHX
JorapuPMHUUECKUX YPaBHEHUI U HEPABEHCTB
YpaBHEHUN [IpakTnueckoe 3anarue 6
Tema 11.6 IIpodeccnoHabHO-OPUEHTUPOBAHHOE COlepPKaHUe (CopepKAHNEe TPUKJIIATHOTO

MO/1YJIfA)
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Jlorapudmsl B npupoxae u | [Ipumenenune norapudma. Jlorapudpmuyeckas crnupans B mpupone. Ee
TEXHHUKE MaTeMaTHUYECKHUE CBOICTBA 4
[IpakTuueckoe 3anarue
Tema 11.7 Coneprxkanue y4eOHOT0 MaTepuasia
Pemienue 3anay. | Jlorapupmuueckas GpyHkius. Pemenne npocredmmx sorapu@mMudecKkux ypaBHEHUN
Jlorapudmer. KonTponbnas padorta Nel 1 2
Jlorapudmmueckas
byHKIHS
Pa3nes 12. MHo:kecTBa. DjleMeHThI Teopuu rpagos 10
Tema 12.1 Copep:xanue yueOHOT0 MaTepuana
MuoxecTBa [TonstTue muoxectra. [lonMuoxxecTBo. Onepaliuy ¢ MHOXXECTBAMHU
Komb6unupoBanHoe 3ansrue 2
Tema 12.2 IpodeccnoHabHO-OPUEHTHPOBAHHOE COAepPKaHUe (CoAepKAHNE IPUKJIATHOTO
Omnepanuu ¢ MHO)XECTBAMH | MOJLYJIsI)
Omneparuu ¢ MHOXKECTBaMU. PerieHne npukiaHbIX 3a1aq OK 01, OK 02,
[IpakTrueckoe 3aHsTHe 2 OK 03, OK 04,
Tema 12.3 Coneprxanue yueOHOro MaTepuasa OK 05, OK 07
['padwsr [Tonsitue rpada. Ces3HbI rpad, AepeBo, HUKI rpad Ha TNIOCKOCTH
I[IpaxTuueckas pabora 4
Tema 12.4 Coneprxkanne yueOHOT0 MaTepuana
Pemmenue 3aga4. | Onepauuu ¢ MHOXecTBaMU. ONUCaHNE peaIbHBIX CUTYAIU ¢ TOMOIIBI0 MHOKECTB.
MmuoxectBa, I'padpl n ux | [Ipumenerne rpadoB K PEIICHUIO 32124
IPUMEHEHUE Kontponsnas pabora Nel2 2
Paszpnen 13. DineMeHTHI KOMOMHATOPHKH, CTATUCTHKH U TEOPUH BEPOATHOCTEH 18
Tema 13.1 Coneprxanue yueOHOro MaTepuasa OK 01, OK 02,
OcHoBHbIE noHsTHs | [lepecTaHOBKM, pa3MELICHUs], COUECTaHUS. OK 03, OK 04,
KOMOWHATOPUKH 2 OK 05, OK 07
KomOunnpoBanHoe 3aHsTHE. HK 2.1
Tema 13.2 Coneprxanne y4eOHOT0 MaTepuaa
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CoOpitHe, BEPOSITHOCTD
coOpiTus. CroxeHue H
YMHOKECHHE BEPOATHOCTEN

CoBMecTHBIE 1 HECOBMECTHBIE COOBITHSA. TeopeMbl 0 BEpOSITHOCTH CYMMBI COOBITHIA.
VYcioBHAasE BEPOSTHOCTb. 3aBUCHMBIE W HE3aBUCHUMBIE COObITHsA. Teopembl o
BEPOSITHOCTH ITPOU3BEICHUS COOBITHIA.

Komb6unupoBanHoe 3ansrue 2
Tema 13.3 IIpodeccnoHanbHO-OPUEHTUPOBAHHOE COlepP:KaHUe (CopepKAHNEe TPUKJIIATHOTO
BepostHOCTB B | MOIYJIAA)
npodeccuoHaNbHbBIX OTHOCHTENbHAs YacTOTa COOBITHS, CBOWCTBO €€ ycToiumBoCcTH. CTaTHCTHYECKOE
3a/a4ax orpeiesieHue BepoaTHOCTH. OLeHKa BEPOSITHOCTH COOBITHS

[IpakTnueckoe 3aHsATHE 4
Tema 13.4 Copep:xanue yueOHOro MaTepuana
JuckperHas  cayvaiiHas | Buaesl crnydaiiHpix BenuuuH. OrnpeneneHue IUCKPETHON CIy4dailHOW BeIHYWHBI.
BEJIMYMHA, 3aKOH ec | 3aKOH pacmpeleNeHus OUCKPETHOW ciydailHOM BenuuuHbl. Ee 4ucioBbie
pacnpezeneHus XapaKTEPUCTUKU 2

KomOunupoBanHoe 3aHsTHE
Tewma 13.5 Coneprxanne yueOHOT0o MaTepuania
3agaun  MareMaTH4yeckoW | Bapwanumonnelii  psn.  Iloauron wactor u  rucrorpamma.  CTaTHCTHYECKHE
CTaTHUCTUKH XapaKTePUCTHKU psAZia HAOIIOAaeMbIX TaHHBIX

KomOunupoBaHHoe 3aHATHE

2

Tema 13.6 IIpodeccuonanbHO-0OpHEeHTHPOBAHHOE cOJAepKaHue (coiepKaHue MPUKJIATHOTO
CocraBneHue TaOMUL U | MOLYJISA)
JTUarpamMm Ha MpaKTHKe [lepBuuHas 06paboTka cTaTUCTUYECKUX AaHHBIX. [ paduueckoe X mpeacraBieHue.

HaxoxxaeHue cpeiHUX XapaKTEepPUCTHK, HAOII0JaeMbIX JaHHBIX

[IpakTnueckoe 3anarue 4
Tema 13.7 Copep:xanne yueOHOTO MaTepuana
Pemenue 3anayu. OnemenTsl | OnemeHTsl KoMmOuHatopuku. CoObITHE, BEpOSTHOCTH cOOBITHSA. CllOKeHHEe |
KOMOMHATOPHKH, YMHO>KEHHE BEPOATHOCTEN
CTaTUCTHMKKH ¥ Teopur | KontpoabHas pabora Nel3 2
BEPOSATHOCTEM
Pa3nes 14. YpaBHeHHs U HepaBeHCTBA 20
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Tema 14.1 Coneprxanue yueOHOro MaTepuasa OK 01, OK 02,
PaBHOCUIIBHOCTB PaBHOCMIIBHOCTH ypaBHEHMI U HepaBeHCTB. OmnpeneneHusi. OCHOBHBIE TEOPEMBI OK 03, OK 04,
YPAaBHECHHH M HEPABEHCTB. | PABHOCWJIBHBIX MIEPEX0/IaX B YPaBHEHUSAX U HepaBeHCTBaX. OOIIHe METOIbI PEIICHUS OK 05, OK 06,
OOwe MeTobI PEIICHUsT | ypaBHCHMIA: IIEPEXOJ OT paBeHCTBa (YHKIMA K pPaBEHCTBY apryMEHTOB JIJIs 2 OK 07
MOHOTOHHBIX (PYHKITUH, METOJT Pa3JI0KEHUS] HA MHOXKUTEIH, METO]] BBEJICHUS HOBOM K 2.1, IIK 2.3
MepeMEeHHOH, PYHKIIMOHAIBHO-TpaduYecKuil MeTox
KoMOuHMpOBaHHOE 3aHATHE
Tema 14.2 Coneprxanue yueOHOro Marepuania
['papuueckuit meron | OOmue MeTo bl peIIeHUs] HEPABEHCTB: MEPEX0/] OT CpaBHEHHSI 3HAYCHUH (DyHKIHIA K
pelieHus YPaBHEHMH, | CpPAaBHEHHIO 3HAUYCHHUI apTyMEHTOB JUIsi MOHOTOHHBIX (DYHKIIHIA, METO/I HHTEPBAJIOB,
HEPABEHCTB ¢dbyHkmoHanpHO-rpaduueckuit Meto. I'paduueckuii MeTo penieHus ypaBHEHU U
HEPaBCHCTB 4
Komb6unupoBanHoe 3anstue
Tewma 14.3 Coneprxanue yueOHOro Matepuasia
VYpaBHenus u HepaBeHCTBA | OmpeneneHue Moayns. PackpeiTe Moxayns 1o onpeaeneHuro. [Ipocteiimme
C MOJyJieM YpaBHEHUsI U HEPAaBEHCTBA ¢ MoayieM. [IpuMeHeHne paBHOCUIIbHBIX MEPEXO0J0B B
OIpeJIeIEHHBIX TUIIaX YPaBHEHUH U HEPABEHCTB C MOJYJIEM 2
KomOunupoBaHHoe 3aHATHE
Tema 14.4 Coneprxanue yueOHOro MaTepuasa
YpaBHeHUs M HEPABEHCTBA | 3HAKOMCTBO ¢ mapameTrpoM. [IpocTeiinne ypaBHEHHs 1 HEPaBEHCTBA C TapaMeTpOM
C mapaMeTpaMu KombOunnpoBanHoe 3aHsTre 2
Tema 14.5 IIpodeccnoHanbHO-OPUEHTHPOBAHHOE COAepPKaHUe (CoAepKAHME TPUKJIATHOTO
CocraBiieHHE W pEUICHUE | MOYJIs1)
npodecCHOHaNbHBIX 3a/1au | PereHre TeKCTOBBIX 3324 NPO()ECCHOHATBHOTO COCPIKAHUS
C TIOMOIIIbIO YPaBHEHUM [IpakTudeckue 3aHATHS 8
Tema 14.6 Coneprxanne yueOHOTO MaTepuana
Pemenne 3a1a4. | OOmire MeToAbl pellleHus YpaBHEHUN. YpaBHEHHs] M HEPABEHCTBA C MOJIYJIEM U C
YpaBHEHUS U HEPABEHCTBA | MapaMeTpaMu
IIpakTrueckoe 3aHsATHE 2
CamocrosiTejibHas padoTa 20
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M3y4eHHe Y4eOHOTO MaTepraia ¢ MOMOIIBI0 YISOHUKOB U Y4eOHBIX TOCOOUN 4

pEIICHNE KOHTPOJBHBIX YNPaKHEHWUH (3aJaHUi, TECTOB) JUIS MPOBEPKH CTEIICHH CBOCH 8

TOTOBHOCTH K IPOMEKYTOTHOMY HUJIM UTOI'OBOMY KOHTPOJIO

MTOBTOPEHHE BCEro y4eOHOT0 Kypca B HENSIX TOATOTOBKH K DK3aMEHY 8
IIpome:xxyTouHasi arrectamusi (JK3amMeH) 12
KouncyabTanuu 4
Bcero: | 308
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3. YcaoBusi peaju3anum nNporpaMMbl 001eo0pa3oBaTeJbHON JUCHTUNIMHBI

3.1. Jis  peanuzanmsi TPOTPaMMbl JUCIUIUIMHBI HMEETCS B HaIU4YUM Y4eOHBIM KaOWHET
«MarteMaTukmn.

Oo6opynoBanne y4ueOHOro KabuHeTa:
- M0CaJ0YHbIE MECTA MO KOJIMYECTBY 0OYJaIOLIHXCS;
- pabouee MecTo IpernoiaBaTers,
- KOMIUICKT Y4eOHO-HATISITHBIX TOCOOMIA (KOMIUIEKTHI TUIAKATOB U JIp.);

= HarjsiaJHbIC rmocoous (MOIICHI/I MHOT'OT'PpaHHUKOB U TCJI BpAllICHHUA, KAPKACHBIC MOACIIN K
3aia4yaM 110 reoMCTpru, MOPTPCTHI BBIAAOIMIUXCA YUCHBIX-MATCMATHKOB U I[p),

- KOMIUIEKT 3JIEKTPOHHBIX BUJIEOMATEPHUAIIOB;
- npodeccnoHaTbHO OPHCHTUPOBAHHBIC 33/ IaHHUS,

- AUTAKTHYCCKHUEC MaTCpHUaJIbl (SaﬂaHI/IH JJI1 KOHTPOJIbHBIX pa60T, AJIs1 pa3HbIX BHUAOB
OLCHOYHBIX CPpCACTB, DK3aMCHA U I[p.);

TexHuveckue cpeacTBa 00yUeHHs:
- MIEPCOHANBbHBIN KOMIIbIOTED (C JULEH3MOHHBIM IPOrPaMMHBIM 00ECIIEUEHUEM);
- MYJIbTUMEAUNHBIN IPOEKTOD;

- 9KpaH.
3.2. UndopmanuonHoe odecnieyeHne o0ydeHust

OcHoBHbIE HCTOYHHUKH:

1. bammmakoB M. U. MaTtemaTuka: yaeOHUK 1Sl CTY. YIpexAeHUH cpel. mpod. oOpazoBanus. M.,
«Axamemus», 2020.

2. bammakoB M. U. Maremaruka. COOpHUK 3adad NpPOQPHIBHON HAMpaBICHHOCTH: Yy4el.
nmocodue Il CTyA. yupekaeHuit cpea. mpod. odpazosanus. M., «Axagemusi», 2020.

3. bammmakoB M. 1. Maremaruka. 3agaqduk: yuel. mocooue s CTyA. YUpexKIASCHUMN cpel. npod.
obOpazoBanus. M, «Axanemusi», 2020.

JlonoJIHUTE/IbHbIE HCTOYHUKH:
HNuTepHeT-pecypcebl:

1. bammakos M. 1. MaTtemartuka. DneKTpOHHBIHN yue0.-MeTO/. KOMIUIEKC JUISl CTY/l. YUPEXKACHUN
cpen. npod. odpazoBanusi. — M., 2020.

2.www. fcior. edu. ru (MadopMaloHHbIe, TPEHUPOBOYHBIE U KOHTPOJIBHBIE MaTEPUAIIBI).

3. www. school-collection. edu. ru (Equnas koyuiekimu iuppoBbIX 00pa30BaTEIbHBIX
pecypcoB).

4. http://reshuege.ru/ - PEILLY ETD -

5. http://www.fipi.ru/ - OtkpsiTeiii 6ank 3ananuii GUTIN.
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4. KOHTPOJIb U OLIEHKA Pe3yJbTATOB OCBOCHHUSA 00111€00Pa30BaATeIbHOM AU CHUIIMHBI

KoHTpos1b ¥ OueHKa pe3ynbTaToB OCBOEHUS 00I1e00pa3oBaTeNbHON AUCIUILUINHBI PACKPBIBAIOTCS

qgcpes3 AUNCHUIITIMHAPHBIC

pe3yibTaThl,

HaIlTpaBJICHHBIC Ha

dbopmupoBanue

0o01mmx

npo¢eCCHOHATBHBIX KOMIETEHIUH 10 pa3/esaM U TeMaM COEep)KaHus yd1eOHOro MaTepHara.

u

Oob6masi/mpodeccnoHabHasA Pazgen/Tema Tun oueHoYHbIX
KOMIIeTeHIUsI MeponpusTHs

OK 01. Beibupath criocoOsr P 1, Tema 1.1, 1.2, 1.3 TT-o/ct, 1.4, 1.5, TectupoBanue
pelieHus 3a1a4 1.6 YeTHBIN onpoc
poeCCUOHANTLHOM P2, Temsr 2.1, 2.2, 2.3, 2.4, 2.5 TI-0/c, | Maremarnueckwuit
JCHTCILHOCTH 3, Towst 31,32, 3.3 -0, 3.4 utKTanT
TpUMCHHTCIILHO P4, Temn1 4.1,4.2,43,44,45,4.6,4.7 Muausunyanbuas
K pa3JIM4HbIM KOHTEKCTaM -o/c, 4.8, 4.9, 4.10, 4.11 CaMOCTOsITeNIbHAs

P 5, Temsi 5.1, 5.2 pabora

P 6, Temrl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, IIpencraBnenue

6.7 I1-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11 pe3yIbTaToB

P7 Teme1 7.1,7.2,7.3,74,7.5,7.6,
7.7 11-0/c,7.8,7.9, 7.10 I1-o/c, 7.11,
7.12,7.13,7.14,7.15,7.16, 7.17

P 8, Temsr! 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P9, Temr1 9.1,9.2,9.3,9.4,9.5

P 10, Tems: 10.1, 10.2, 10.3, 10.4
P11, Temsr 11.1,11.2, 11.3 I1-0/c,
11.4,11.5,11.6 IT-o/c, 11.7

IIPAKTUYECKUX paboT
3amuTa TBOPUYECKUX
pabot

3amura
WH/IUBUYaJIbHBIX
IIPOEKTOB
KonrtponsHas pabora

P 12, Temsr 12.1,12.2, 12.3, 12.4 Bemonsente

P 13, Temnt 13.1, 13.2, 13.3, 13.4, GAMCHAHOHHBIX

13.5 I-o/c, 13.6 3ajaHuit

P 14, Temnr 14.1, 14.2, 14.3, 14 .4,

14.5 I1-o/c, 14.6
OK 02. Ucnonn3oBath P 1, Tema 1.1, 1.2, 1.3 IT-o/c, 1.4, 1.5, | TectupoBanue
COBPEMEHHBIE CPECTBA 1.6 VCTHBIH 0mpoc
MOUCKa, aHAJIN3a U P2, Temsnr 2.1, 2.2, 2.3, 2.4, 2.5 TI-0/¢, | Maremarmueckuit
HHICPHIpCTAinH 12>2 Temsi 3.1, 3.2, 3.3 [-o/c, 3.4 AMICTAmT
HH(opMaIuH, 1 P4 Tewbi4.1.42.43,4.4 45, 4.6, 47| NHUHBATyaTbHAS
MH(pOPMALUOHHEIE M-o/c, 4.8. 4.9, 4.10, 4.11 CaMOCTOSATENIbHAS
TEXHOJIOTHH JUISt P 5, Temsr 5.1, 5.2 pabora
BBITIOJTHEHHUS 3a]1a4 P 6, Temsl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, [IpencraBnenue
npodeccuoHaIbHON 6.7 IT-o/c, 6.8, 6.9, 6.10 I1-0/c, 6.11 pEe3yJIbTaToB
JEATENBLHOCTH P7, Temn1 7.1,7.2,7.3,7.4,7.5, 7.6, NPAKTUYECKUX PaboT

7.7 11-0/¢,7.8,7.9, 7.10 I1-o/c, 7.11,
7.12,7.13,7.14,7.15, 7.16, 7.17

P 8, Temn1 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P9, Temrr 9.1,9.2,9.3,9.4,9.5

P 10, Temsr 10.1, 10.2, 10.3, 10.4

3amuTa TBOPUECKHX
pabot
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P11, Temsr 11.1,11.2, 11.3 IT-o/c, 3amuTa

11.4,11.5, 11.6 IT-o/c, 11.7 WH/IUBUTyaTbHBIX

P12, Temsr 12.1,12.2,12.3,12.4 IIPOEKTOB

P 13, Temsr 13.1, 13.2,13.3, 13.4, KonTpounbHas paGora

13.5I1-0/c, 13.6 BhIHOMHEHE

P 14, Temsr 14.1, 14.2, 14.3, 14 .4, SK3AMEHAHOHHEX

14.5 IT-o/c, 14.6 saaHmi
OK 03. ITnanupoBats u P 1, Tema 1.1, 1.2, 1.3 II-o/c, 1.4, 1.5, | TectupoBanue
peanu3oskiBath cobcTBenHoe | 1.6 YceTHBIN onpoc
poeCCHOHANBHOE U P2, Temsr 2.1, 2.2, 2.3, 2.4, 2.5 II-0/e, | Maremarnueckuit
PHTIHOTHOE PASBHTHE, 123'2, Temst 3.1, 3.2, 3.3 Tl-o/c, 3.4 ZHeTanT
TpCAIPHHUMATCIIBCKYIO P4, Tembi 4.1,4.2, 4.3, 4.4, 4.5, 4.6, 4.7 | HwBAIyanbHas
JIeATEILHOCTD B -o/c, 4.8, 4.9, 4.10, 4.11 CaMOCTOSATEIbHAS
npodeccuoHalibHOM cdepe, PS5, Temsr 5.1,5.2 pabora
HCIOJIb30BaTh 3HAHUS 110 P 6, Temrl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, IIpencraBnenue
(HMHAHCOBOM I'PaMOTHOCTH B 6.7 I1-o/c, 6.8, 6.9, 6.10 I1-0/c, 6.11 pe3yJIbTaToB

PA3JINYHBIX JKU3HCHHBIX

P7 Teme1 7.1,7.2,7.3,74,7.5,7.6,
7.7 11-0/c,7.8,7.9, 7.10 I1-o/c, 7.11,

IIPAKTUYECKUX paboT

CUTYaITUIX 3amuTa TBOPUYCCKHX
7.12,7.13,7.14,7.15, 7.16, 7.17 pa6oT
P 8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 3ammra
P9, Temr1 9.1,9.2,9.3,9.49.5 WH MBIy ATBHBIX
P 10, Temsr 10.1, 10.2, 10.3, 10.4
MPOEKTOB
P11, Temsr 11.1, 11.2, 11.3 TI-0/c, KoHTporbHas padota
11.4,11.5,11.6 IT-o/c, 11.7
P 12, Tems 12.1, 122,123, 12.4 Bemonnervie
P 13, Temn: 13.1, 13.2,13.3, 13 4, IRSAMCHATHOMHRIX
13.5 -o/c, 13.6 3aflaHin
P 14, Temnr 14.1, 14.2, 14.3, 14 .4,
14.5 I1-o/c, 14.6
OK 04. 3ddextuHO P 1, Tema 1.1, 1.2, 1.3 IT-0o/c, 1.4, 1.5, | TectupoBanue
B3aMMO/ICHCTBOBATh U 1.6 YcTHbIi onpoc
paboTaTh B KOJUIEKTUBE U 12) é’ Tempr 2.1, 2.2, 2.3, 2.4, 2.5 TI-0/c, | Maremarnueckuit
KoMate P 3, Temsi 3.1, 3.2, 3.3 T-o/c, 3.4 ATICTatT
P4, Tembi 4.1,4.2, 4.3, 4.4, 45, 4.6, 4.7 | VHAMBALyaTbHAT
IT-o/c, 4.8,4.9,4.10, 4.11 CaMOCTOATEILHASA
P 5, Tems 5.1, 5.2 pabora
P 6, Temrr 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, [Ipencrasnenue
6.7 IT-o/c, 6.8, 6.9, 6.10 I1-o/c, 6.11 pe3yIbTaToB

P7,Temn 7.1,7.2,7.3,7.4,7.5,7.6,
7.7 11-0/¢,7.8,7.9, 7.10 I1-o/c, 7.11,
7.12,7.13,7.14,7.15, 7.16, 7.17

P 8, Temn1 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P9, Temrr 9.1,9.2,9.3,9.4,9.5

P 10, Temsr 10.1, 10.2, 10.3, 10.4
P11, Temsr 11.1, 11.2, 11.3 TI-0/c,
11.4,11.5,11.6 IT-o/c, 11.7

P12, Temsr 12.1,12.2,12.3,12.4

MPAaKTUYECKUX PaObOT
3amuTa TBOPUECKUX
pabot

3amura
WH/IBUTYaTbHBIX
MIPOCKTOB
KontponbHas padota
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P 13, Temsr 13.1, 13.2, 13.3, 13 .4, Brinonnenue

13.5 IT-o/c, 13.6 SK3aMEHAIIMOHHBIX

P 14, Temsr 14.1, 14.2, 14.3, 14.4, 3ajaHuil

14.5 IT-o/c, 14.6
OK 05. Ocy1iecTBasTh P 1, Tema 1.1, 1.2, 1.3 IT-o/c, 1.4, 1.5, | TectupoBanue
YCTHYIO U MUCbMEHHYIO 1.6 VYcrHblii onpoc
KOMMYHUKAIIHIO HA P 2, Temw 2.1, 2.2, 2.3, 2.4, 2.5 TI-0/¢, | Maremarnueckuii
rOCYJapPCTBEHHOM SI3BIKE }2)2 Temer 3.1.3.2. 3.3 Tl-o/c. 3.4 JTMKTAaHT
Poccutickoii Genepatin ¢ | py Ty 41,4243, 44,45, 46,47 | HAHBHIyaIBHAA
y4eTOM 0COOEHHOCTEH -o/c, 4.8, 4.9, 4.10, 4.11 CaMOCTOSITeNTbHAS
COLIMAJILHOTO ¥ KyJIbTYpHOTO | P 5, Temsl 5.1, 5.2 pabota
KOHTEKCTa P 1, Tema 1.1, 1.2, 1.3 II-o/c, 1.4, 1.5, | IIpeacraBnenue

1.6 pe3yIbTaTOB

gé, Temur 2.1, 2.2, 2.3, 2.4, 2.5 I1-o/c, MpaKTHYEcKUX padoT

P 3, Temsr 3.1, 3.2, 3.3 I1-o/c, 3.4
P4, Teme14.1,4.2,4.3,4.4,4.5,4.6,4.7
IT-o/c, 4.8, 4.9, 4.10, 4.11

P5, Tempr 5.1, 5.2

P 6, Temsl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6,
6.7 I1-o/c, 6.8, 6.9, 6.10 I1-o/c, 6.11
P7 Teme1 7.1,7.2,7.3,74,7.5,7.6,
7.7 11-0/c,7.8,7.9, 7.10 IT-o/c, 7.11,
7.12,7.13,7.14,7.15,7.16, 7.17

P 8, Temsr! 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P9, Temr1 9.1,9.2,9.3,9.4,9.5

P 10, Temsr 10.1, 10.2, 10.3, 10.4
P11, Temsr 11.1, 11.2, 11.3 IT-o/c,
11.4,11.5,11.6 IT-o/c, 11.7

P12, Temnr 12.1,12.2,12.3,12.4

P 13, Temsr 13.1, 13.2, 13.3, 13 .4,
13.5 IT-o/c, 13.6

P 14, Temnr 14.1, 14.2, 14.3, 14 .4,
14.5 I1-o/c, 14.6P 9, Temn1 9.1, 9.2,
9.3,9.4,95

P 10, Temsr 10.1, 10.2, 10.3, 10.4
P11, Temsr 11.1,11.2, 11.3 IT-o/c,
11.4,11.5,11.6 IT-o/c, 11.7

P12, Temsr 12.1,12.2,12.3

P 13, Temsr 13.1, 13.2, 13.3, 13 .4,
13.5 IT-o/c, 13.6

P 14, Temnr 14.1, 14.2, 14.3, 14 .4,
14.5 I1-o/c, 14.6

3anura TBOPYECKUX
pabor

3amura
WHIUBUTYJIbHBIX
MIPOEKTOB
KonTponbhas padora
Brimmonraenue
SK3aMEHAIIMOHHBIX
3aJaHuu

OK 06. ITposiBnsTH
rpakIaHCKO-
HaTPHOTHYECKYIO O3UIHIO,
JIEMOHCTPUPOBATH
OCO3HAaHHOE MTOBEJCHNE HA

P 1, Tema 1.1, 1.2, 1.3 IT-0o/c, 1.4, 1.5,
1.6

P 6, Temrl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6,
6.7 I1-0/c, 6.8, 6.9, 6.10 I1-o/c, 6.11

TectupoBanue
VYcTHbIi onpoc
Maremarnueckuit
JUKTAHT
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OCHOBC TpaI[I/II_[I/IOHHI:IX
00IIeYeI0BEYECKUX
IIEHHOCTEH, B TOM YHCIIC C
Y4€TOM rapMOHHU3AIUU
MEKHAIIMOHATLHBIX U
MEKPETUTHO3HBIX
OTHONICHUM, TPUMEHSTh
CTaH1apThl

P7 Temn1 7.1,72,7.3,74,7.5,7.6,
7.7 I1-0/c,7.8,7.9, 7.10 IT-o/c, 7.11,
7.12,7.13,7.14,7.15, 7.16, 7.17

P 8, Tems! 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P 14, Temsr 14.1, 14.2, 14.3, 14.4,
14.5 IT-o/c, 14.6

NunuBunyanbHas
CaMOCTOATENbHAS
pabota
IIpencraBnenue
pe3yabTaTOB
MPAKTUYECKUX paboT
3ammra TBOPYECKUX
pabor

AHTUKOPPYIIIMOHHOTO 3amura
MTOBECHUS WH/IUBUTyaTbHBIX
MIPOEKTOB
KonTponbhas padora
Brinonsenue
9K3aMEHAIMOHHBIX
3alaHUN
OK 07. CognericTBOBaThH P 1, Tema 1.1, 1.2, 1.3 II-o/c, 1.4, 1.5, | TectupoBanue
COXPAHEHHUIO OKpPYKaroLIen 1.6 YcTHBII onpoc
CpeJibl, PECYPCOCOEPEKEHHIO, g g’ Tempr 2.1, 2.2, 2.3, 2.4, 2.5 TI-0/c, | Maremartuueckwuit
MPUMERSTh SHAHNA 00 P 3, Temsi 3.1, 3.2, 3.3 Tl-o/c, 3.4 ZHieran
H3MCHCHUN KTMaTa, P4, Tembi 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, 4.7 | HwBAIyansHas
HPHHIIMAITBI OEPEIKITHUBOTO -o/c, 4.8, 4.9, 4.10, 4.11 CaMOCTOSATEIbHAS
MIPOU3BOJICTBA, 3P PEKTUBHO P 5, Temsr 5.1, 5.2 pabota
JICMCTBOBAThH B P 6, Temrr 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, [IpeacraBnenue
YpE3BbIYANHBIX CUTYALMIX 6.7 I1-0/c, 6.8, 6.9, 6.10 I1-o/c, 6.11 pe3yabTaTOB

P7,Temr 7.1,7.2,7.3,7.4,7.5,7.6,
7.7 11-0/c,7.8,7.9, 7.10 IT-o/c, 7.11,
7.12,7.13,7.14,7.15,7.16, 7.17

P 8, Temsr! 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P9, Temr1 9.1,9.2,9.3,9.4,9.5

P 10, Temsr 10.1, 10.2, 10.3, 10.4
P11, Temsr 11.1, 11.2, 11.3 IT-o/c,
11.4,11.5,11.6 IT-o/c, 11.7

P12, Temnr 12.1, 12.2, 12.3, 12.4

P 13, Temnr 13.1, 13.2, 13.3, 13.4,
13.5 IT-o/c, 13.6

P 14, Temnr 14.1, 14.2, 14.3, 14 .4,
14.5 IT-o/c, 14.6

MPAKTUYECKHUX paboT
3amuTa TBOPUYECKUX
pabot

3ammra
WHIUBUAYAIbHBIX
MIPOEKTOB
KonTponbnas pabota
Brimosinenue
HK3aMEHAIIMOHHBIX
3aJaHui

[IK 2.1. ObecnieunBathb
YCIIOBUS AJIs1 OpTaHU3AIIH
JBUKEHHS TPAHCTIOPTHBIX
CpenCTB

P 1, Tema 1.3I1-0/Cc

P 2, Tems! 2.511-0/c

P 3, Temsr 3.311-0/c

P 11, Temsr 11.3I1-0/c, 11.6I1-0/c,
P 12, Temsr 12.2

P 14, Temnr 14.511-0/c

I1K 2.3 Onpenendars u
KOHTPOJIMPOBATh
BBIIIOJIHEHUE [10Ka3aTesen
HKCIUTYaTaI[MOHHON pabOTHI.

P 1, Tema 1.3I1-0/C
P 2, Temsr 2.5I1-0/c
P 3, Tems! 3.311-0/c
P 11, Temsr 11.3I1-0/c, 11.6I1-0/c,
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P 12, Temsr 12.2
P 14, Temnr 14.511-0/c
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