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COIrNACOBAHO
MpoTokon Megarornyeckoro coseta
corenoy BnT AaHEeHKOoB

oT «29» aBrycta 2023 r, Ne 1

Pa6ouasn nporpamma y4ye6HO  AucCUMNAMHBLI  «MaTemaTuka» paspabotaHa B
COOTBETCTBUU C TpeboBaHuaMn ®FOC COO, PekoMeHAaumaMU MO opraHusaumm nonyyveHus
cpefHero o6uiero o6pasoBaHus B npejenax 0CBOeHWs o6pasoBaTe/bHbIX MPoOrpaMm cpefHero
npodeccuoHanbHoro o6pasoBaHuss Ha 6a3e OCHOBHOro o6uiero o6pasoBaHWss C Yy4yeToM
Tpe6oBaHWi hegepanbHbIX FOCyfapCTBEHHbIX o06pasoBaTenbHbIX CTaH4ApToOB, Ha OCHOBe
npuMepHo paboyeil nporpamMmmbl o6LLeobpasoBaTenbHOM yye6HOW gucunnInHbl «<MaTemaTnkar
1 ABNSETCA 4acTblo OCHOBHOM MpodeccroHanbHOM ob6pasoBaTenbHOM MporpaMMbl MOAroTOBKU
KBannguumpoBaHHbIX pa6ounx, cnyxawmx (MMKPC) no npodeccun CMO 15.01.05 CeapLymnk

(PYYHOM N YaCTUYHO MexaHU3NPOBaHHOM CBapKW (HannaBKu).

OpraHusauua-paspaboTumnk: CMOneHcKoe o6nacTtHoe rocyfgapcTtBeHHoe 6roaXKeTHOE
npodeccnoHansHoe obpasoBaTenbHoe yupexkgeHne «BA3eMCKU NOANTEXHUYECKUA TEXHUKYM»
(Corenoy BMT)

PaspaboTumkun: VBaHuoBa AneHa BnagucnasoBHa, Llanosanosa Bepa BuTanbeBHa,

npenogasatenn COrsnoy BMNAT

PACCMOTPEHO PEKOMEHOOBAHO
Ha 3acefjaHun 6uieo6pasoBaTenbHbIX [1poToKon MeToAMyeckoro coeta
AVUCUNNANHY |, corenoy BNt

«28» aBrycta 2023 r. Ne 1 OT «28» aBrycta 2023 r. Ne 1

0O.B. KacnapoBuy
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I. MACMOPT PABOYEWMPOrPAMMb| YUEBHOW AVNCLUUMNNHBI

MaTtemaTnka

11 MecTo AuCLMNNHBI B CTPYKTY pe 06pa3oBaTenibHOM nporpammsl CUO
O6uweo6paloBaliCnbliaa gucumnanHa <MaTemaTukar sABnseTcA 0653aTenbHOM 4YacTbio

o6l eobpasoBaTensHOro Umkna ob6pasoBaTenbHOM nporpaMMbl B cooTBeTcTBUM ¢ ®TOC no no

npodgpeccun CMO 15.01.05 Caaplwuk (Py4HHOW W YaCTUYHO Me.XaHU3MPOBAHHOW CBapKu

(HannaBkw).

12. MecTo yueGHO AWMCUMNAMHBI B CTPYKTYpe OCHOBHOW  TTPOICCCHOHANbLITON

06pasoBaTe./1bIToi TPorpamMMbi
AuncumnnanHa BXoAuT B LMK 06LeobpasoBaTeNbHbIX AUCTLUNANH (MOBbILWEHHbI/ YPOBEHb)

1.3. Uenn 1 nnaHmpyemble pe3ynbTaTbl OCBOEHUS YYeOHOM AUCLUNINHBI

CofepykaHue nporpammbl  06Le06pa3oBaTeNbHON  AUCUUNAUHBI  «MaTemaTuKa»
HanpasneHOo Ha AOCTM>KEHWE pe3ynbTaToB ee TT3y4YeHUss B COOTBETCTBUM € Tpe6oBaHuaMn ®roC
COO c yyeToM npodpeccroHanbHoi HanpasneHHocTn ®rOC CMO.



OCBOGHME COREPIKAHIA YUEBHOI ANCUUNAMHLI (MaTeMaTiKay 06eCreunBaeT AOCTIXKEHIUE CTYACHTAMM ClIeAyIOLNX Pe3ynbTaTos.

Koa v HaumeHoBaHMe
hopMUpyembIx
lcomneTonp|ii

OK /11,Bbi6upath
CrocoGhl peLleHns 3aaq
npocpeccronaTbHoOR
[esTenbHOCTU
NPUMEHNTENLHO

K PaxnmyHbIM
KOHTEKCTaM

TliaitiipyeMbi

O6LiHe
* TOTOAHOCTb K TPyAy, OCO3HAHWE  LEHHOCTM
MacTepcTBa, Tpy AoTio6ue.
*  TOTOBHOCTb K  aKTUBHOW  NCATENbHOCTM

TEXHAIOTUYCCKOM U COMMA.TbHON  HANPa&TCHHOCTN.
CMOCOGHOCTL  MHUMWMPOBATL.  a3aHWpoBaTh U
CaMOCTOsITe. 16HO BbIMONHSATL TAKYIO [IeATeNbHOCTb.

- VHTepec K paxTW4HbIM ciepaMm MnpodecCUoHanbHOM
acATeNbHOCTM.

O YHI yuebHbIMKU
no3HaBaTeNbHLIMN AeVCTBUAMY
a) 6a3oBble norMyeckue AencTems

CaMOCTOSATENbHO thopmynnposaTth n
aKTyaTusupoBarh — MpoG-AcMy.  paccMaTpuBaTh  ee
BCECTOPOHHE.
+ yCTaHaa/MBaTb CyUIECTBEHHbI MPU3HAK WM
OCHOBAHWsi [l CPaBHEHWsl.  KJiaccudmkaumm v
0606LLeHNs:
' onpesensite  UEMM  feATeNbHOCTM,  3aJaBaTh

napameTpbl 1 KPUTEPUN VX [JOCTVDKEHMS:

- BbSBJATE 3aKOHOMEPHOCTM 1 MPOTMBOpEuNs B

paccMaTprBaeMbIX sIB.ICHUSA\.

- BHOCWTb KOPPEKTVBbI B [€ATENbHOCTb, OLiEHMBATL

COOTBETCTBME Pe3yNbTaToB LENsIM, OLEHUBATL PUCKN

MOENCACTBUN AEATENLHOCTU.

- pasBuMBaTh KPEATWBHOE MBILLLICHUC NPW peLLeHnn

YKM3HEHHBIX MP0G.TCM

6) 6asoBble UccnegoBaTeNbCKUe AeiAicTBUA

- BfafieTb HaBbIKAMM Y4eGHO-MCeNCA0BaTenbCKoi 1

MPOEKTHOM  [EATENbHOCTM, HABBLIKAMM  PA3PELLeHNs!

Npo6-nicm.
BbIABMATL

N KUMHHO-CIEACTICHHbIE  CBSIBM 11

pesynbTathl - |HCM1UMHNBI

Avcimn.1HHapHble
-B.JIAACTh METOAAMM [I0KA3aTeNbCTB, aNrOpUTMaMK PeLleHns 3adad, ymeHue
(hopMynMpoOBaTL  OMpeJeneHnsi, akCuUOMbl 1 TEOpeMbl, MPUMEHSTL  UX.
NpOBOAVTE J0KAa3aTENbHbIE PACCY)KACHWSI B XO/iE PeLLeHNs 3ajaq.
- YMeTb OMepupoBaTh MOHATUAMM CTEMeHb YNCHa, NorapudM Yucna, ymeHue

BbIMNONHATL 1 npeoby BbIpaKeHWA  co
CTeneHsMM W norapudmMami,  Npeo6pasoBaHUsi  APOGHO-PALMOHABHBIX
BbIPKEHWIA.

- YMeTb OMepupoBaTh MOHATUSMM  PALMOHAMbHbIE,  VPPALMOHABHBIE,
nokasaTeflbHble, ~ CTeMeHHbIe,  /0rapUMUUECKMe, — TPUTOHOMETPUYECKME

YPaBHEHMS! 1 HEPABEHCTBA UX CUCTEMbI:
- YMeTb OMepupoBaTh MOHATUAMM  (DYHKLMSI, HENpEepbIBHAs  hyHKUWS,
npoM3BoAHas, NepBooGpasHas, oNpPCAeTeHHbIV NHTerpa.
* YMeTb HaxoauTb MPON3BOAHbIE XNCMCHTAKLIN (hYHKUMIA, HCMONb3y st
ChpaBoYHble MaTepuasbl, UCCNEA0BATL B MPOCTEMLINX Clyyasx (yHKLMM Ha
MOHOTOHHOCTb, Haxo4uTh HAMGOMbIUME W HAUMEHBLLME 3HAYEHVS (DYHKLMIA:
CTPOMTb  TPaki  MHOTOYNEHOB  C  WCMank30BaHUCM  annapara
MaTemMaTU4YecKoro aHanmsa, NPUMEHsTh MPOM3BOHYIO NP PELLEHNM 3aAa4 Ha
[IBVKeHME:
- pelwarb NPaKTMKO-OPUEHTMPOBaHHbIE —33a4n  Ha  HamGonblume U
wime , Ha NyTu, CKOPOCTU 1 YCKOPEHNS!.
- yMeTb OMepupoBaTh MOHATUSIMA: PaLMOHa/bHAs (DYHKLMS, MoKasaTernbHast
hyHKUMS. cTeneHHas! hyHKUMS. norapudMnteckast chyHKLUMA,
TPUroHOMETPUYECKIE (PYHKLMN, 0BPaTHbIE (hyHKLMN.
- yMeHUe CTPOUTh TPAtiMKIA U3YUEHHBIX (ly HKLMIA. UCMONb30BATh rpaivkin Npu
V3yYeHWM NPOLIECCOB 1 3aBUCWMOCTEI, NPU PelleHnn 3ajad u3 Apyrux
yueBHbIX MpeaMeTOB W 3aad U3 PeanbHOW >KW3HM, BbIpXKaTb (hopmynamm
N MBXTY .
- YMeTb peLuarh TeKCTOBbIE 33a4n PasHbIX TUMOB (B TOM YUCNE Ha MPOLEHTbI,
[I0MM 1 4aCTU, Ha ABIKEHME, PaBGoTy, CTOMMOCTb TOBapOB W yCAYT, Hanoru,
3agauM 13 06.1acTu ynpas.sicHUSA n 7] i .
COCTAaNATL BbIPKEHMA yPABHEHNS!, HEPABEHCTBA U WX CUCTEMbI 110 YC.JOBUIO




aKTya/mMsnpoBaTh 3ajady, BbIABUTaTb ruMoTesy ee
PeLLEHNN, HaXOAUTL apryMeHTbl XSl [l0KasaTeNbCTBa

CBOMX  yTBEPXKAEHWIA, 3ajaBaTb NapameTpbl W
KPUTEPWN PeLLIeHNs.

. poBaTh M B X0ne p safaun
pesynbTaThl. KPUTUHYECKM oueHNBaTh nx

[I0CTOBEPHOCTb, MPOTHO3MPOBATL U3MEHEHNE B HOBbIX

YCNOBUSIX:

— Y-MCTb MEpEHOCUTb 3HAHWUS B MO3HABATE/bHYIO 1

MPaKTUUCCKY 10 06.1aCTY XKM3HEAESTENbHOCTM.
yYbiCTb  uHTerpupoBaTb  3HaHUA U3

npeAMeTHbIX 06.nacTeii:

pasHbIX

3a/laum, Nccnes0BaTh NanyyeHHoe pellieHne 1 OLieHMBaTb NPaBAoNoA0GHOCT
pesyNbTaTos.
* YyMeTb OMepupoBaTb MOHATUAMMU,

cpenHee apuMETUHECKOe, MeAvaHa,

uec un , pasmax, Aucrepcusi, CTaHiapTHoe
OTKNIOHEHME YMCNOBOTO Ha6opa, yMeTb W3ancKaTb. WHTeprpeTVpoBaTh
vHhopmaLmio, MpeAcTaaneHHylo B Tabnvuax, Ha AvarpaMmax, rpadgmkax,

OTPa’KalolLLyI0 CBOWCTBA pea/lbHbIX MNPOLECCOB U ABNEHWN, NpeacTaBnsTh
VHopMaLII0 C MOMOLLBIO TabNWL 1 AMarpaMm: UCCneaoBaTh CTaTUCTYECKME
[laHHble, B TOM YMCNe C NPUMEHEHNEM TPadiMUeCKNX METO/0B U 3MEKTPOHHBIX
cpeacTs.

- YMeTb OMepupoBaTh MOHSras.M1 CydaiiHblii OMbIT 1 CnyyaiiHoe coBbiTve,
BCPOSITMOCTL  CNY4aliHOrO  COBBLITUS, YMEHWE BbIYUCIATL BEPOATHOCTb C

- BblABMraTb HOBble Wfen, NpexnaraTb Opurl
noAXoAbl W peLLeHns.

1 CMOCOGHOCTL WX MCMONb30BaHNA B MO3HaBaTeNbHOM
1 counanbHoli MpaKTuke

ven; M rpach METO0/10B, NPUMEHATL (hOPMY/bI CIOXKEHUS 1
YMHO)XEHNS1 BCPOSITUOCTCIA. KOMGUHATOPHbIE (hakTbl U thopMy bl NP PeLLIeHnN
3ajay, OLEHMBaTb BEPOATHOCTU PEBTbHBLIX COBBLITWIA:  3HAKOMCTBO CO
CnyyaiiHbIMM BeNMHYMHaMK, YMeHVe NPUBO.AUTL MPUMEepb! MPOABNEHNS 3aKoHa
60MbLIMX YMCEN B MPUPOAHBIX 1 OBLLCCTBCHHbIX ABNEHMSAX:

- yMeTb OMepupoBaTb MOHATUSMM TOYKa, NPsMasi, anocKoCTb. MPOCTPaHCTBO,
[BYrpaHHbIii  Yron, — CKpeluMBaiolMecs NpsmMble,  NapXricibHOCTb U
NepneHAVKyNAPHOCTL NPAMBIX 1 AlOCKOCTel. yron mMexay NpsMbIMK, Yron
MeXy NpsMOA U anoCKOoCTbio. yTan Mexay MNOCKOCTAMM, PaccTosHWe oT
TOUKM A0 MNOCKOCTM, PAaccTosiHe Mexy NPsMbIMM, PaccTosiHve Mexay
N/IOCKOCTAMI: YMEHWe MCnaNb3oBaTh NPY PeLLIeHNM 3aiad N3yueHHble (aKTbl
M TCOpe.Mbl MNaHUMETPUM, yMeHUe OLeHMBaTb pasMepbl  0GbeKTOB
OKPY XKatoLLIEro MMp3:

YMeTb ONepupoBaTh NOHATUAMW MHOTOTPaHHUK, CCUCKWC MHOFOrpaHHMKa,
Ky6, napa.n.ncncnunen, nprsma, NMpamuaa, curypa v noBepxHOCTb BPaLLeHUs,
UMMHAP, KOHYC, wWap. ctepa, CeyeHWs urypbl BpalUeHUsi, MN0CKOCTb,
Kacalollascs cepbl, UMIMHAPA, KOHYCa, Molja/le NOBEPXHOCTM Mpa.Mibl.
NpU3MbI, KOHYCA, LIKIMHAPA. Nnolagp chepbl, 06beM Ky6a, NpsAMoyTansHoro
n mnena. NpuU3MbI, Ly pa, KOHyca, Lapa, ymeHuie
V306paXkaTb MHOTOTPAHHMKM 11 MOBEPXHOCTY BPALLIEHWS, X CEYEHUs OT PyKu,
C MOMOLLBI0 HYEPTEXKHbLIX UHCTPYMEHTOB U 3MIEKTPOHHbIX CPEACTB: yMeHue
pacriosHaBaTb  CUMMETPUIO B MPOCTPAHCTBE, ~YMeHWe  pacriosHaBaTb
NpaBK/bHbIE MHOTOrPaHHKU.

- YMeTb OrMepupoBaTb MOHATUAMK [BIKEHWE B MPOCTPaHCTBE, MOA0GHbIE




hur>pbl B NPOCTPaHCTBE, MCMO/b30BaTh OTHOLLIEHWE aloLlazieli MoBepxHOCTeR
1 06bEMOB MOAOGHbIX (UTN P NMPU peLLeHnN 3aaa4.
* \-MeTb BbIYMCNATE TEOMETPUYECKVE BENMUMHbI (A/IMHA, YrOM, anowags.
06beM, anoLua b MoBEPXHOCTH), UCTIONb3X St V3> UeHHbIE (hOPMX./bI U METO/bI.
* YMeTb OMepupoBaTh MOH3ITHAMM MPSIMONIO.MbHAS CUCTEMa KOOPAMHAT,
KOOPAVHATBLI TOYKM, BEKTOP, KOOPAMHATLI BEKTOPA. CKA.NSPHOE NPOM3BEAEHNE,
YTO.1 MeX/> BeKTOpamu, CMMa BEKTOPOB, NPOM3BE/IeHNe BEKTOpa Ha YC.JIO.
HaxouTh C MOMOLBIO U3XUCHHBIX (HOPMY.N1 KOOPAMHATBI CEPE/VHLI OTPE3Ka,
PacCTOsHME MEXIX [ABUMS TOUKAMM.
*yMeTb BbIGUPATL MOAXOASWMA M3YUYEHHbIE MeTOA ANS PeLleHus 3ajauu,
pacrosHaBaTb Martematuveckve (hakTbl M MaTemMaTuueckvue MoAenv B
MPUPOAHbLIX U OBLLCCTBCHHbIX FBJ/IVHAX B MCKYCCTBE, YMCHUC MPUBOAUTH
npuMepb! maTeMaTUYecKnx  OTKPbITWiA poccuiickoii n M1pOoBOIA
MaTeMaTN4eCKoii HayKu
y-METb  OMepupoBaThb  MOHATWSMU.  OMPCAC.ICHMC.  akcuoMma.  Tc</ma.
CICOCTBAC. CBOICTBO. npu3HaK. AOKa3aTeNbCTBO. PaBHOCK/bHble
(hOpMyNIMPOBKYM, yMeHne (OPMYNNpOBaThL OGPaTHOE 1 MPOTUBOMANIOXKHOE
YTBEPX/EHWE, NPUBOAUTL MPUMEPLI 1 KOHTPPUMEPDI, MCTANbaoBaTh METOA
MaTe.MaTUiecKoi MHAYKUWW, NPOBOAUTL [OKA3aTCTbHbIE PaeCy>KAeHWs npu
PeLIeHUM 3a/1a4, OLEHMBATb JIOTUYECKYIO MPABK/IbHOCT PACCYXKAEHNIA.
y-MeTb OMepUpPOBaTL MOHSTUSIMU MHOXECTBO, MOMHOXECTBO, ONepaLym Hag,
MHOXECTBAMU: YMEHME WCManb3oBaTh TEOPETUKO-MHOXECTBEHHBIN anmnapar
[V ONUCaHNsi PeaibHbIX MPOLECCOB W SIB.ICHWIA MPW PeLLeHnn 3ajay, B TOM
ymCne U3 Ipy TUX y4e6HbIX NPeaMETOB.
- YMeTb OrMepupoBaTh MOHATUAMKU: rpad), CBA3HbLIA rpad, Aepeso, UMK, rpad
Ha  anoCKOCTW. Y.MCHME 33JaBaTb W OMWCLIBATbL rpadbl  Pas.MUHBIMA
Croco6amu; UCMoNb30BaTh rpabl MPY PeLLIEHNN 3aaaY.
* yMeTb CBOGO/JHO OMeEpPUPOBATL MOHATUSMU COYETaHMe, MepecTaHoBKa, Y1Co
COYETaHWM, YNCNO MePEeCcTAHOBOK, GMHOM HbIOTOHA, YMEHMe NPUMEHSITH
KOMGVHATOPHbIE (haKTbl 11 PACCYXKAEHWS [1sl PELLIEHMS 3a/ja4.
-yMenb OnepypoBaTh MOHATUSMU HATYPA/ILHOC YMC.JI0. LIE/Oe YMCNIO, OCTATOK
M0 MOAy.Ml0. PaUMOHaNbHOE YWCIO, MPPALMOHA/LHOE HMCIO, MHOMKECTBa
HaTyp: L uenbix, pawy . OEMCTBUTENbHBIX uMCeN, yMeHue
VCMONbIOBATL  MPU3HAKM  [ENMMOCTM, HauMeHbLUWKA OB AenuTens U
HauMeHbluee OGLICC KpaTHoe, anroputm EBwmaa npu pelueHnn 3aau:
BO C pa: nosuy cucTemamu




- yMeTb CBOGOAHO ONEpMPOBaTh MOHSITUSIMIA CTEMeHb C LiebIM MoKasaTenem,
KOpEHb HAaTypa/bHOM CTemeHun, CTereHb C PaluOHaNbHBIM - MoKasaTenem,
CTeneHb C AeiCTBUTENbHBIM (BCLUCCTBCHHBIM) MOKasaTeneM, orapugm umcna,
CUHYC, KOCVHYC U TAHFEHC MPOH3BANLHOTO YNCHa:

. ymMeTb  OMepupoBaTb  MOHSTUSIMM  TOXAECTBO.  TOXAECTBEHHOE
npeo6pasoBaHMe, — ypaBHEH/e, —HEPAaBEHCTBO, CUCTeMa ypaBHeHUid 1
HEPABEHCTB, ~ PABHOCMMBHOCTb  YPABHEHWW,  HEPABEHCTB U CMUCTEM,
pauy X vippat . rokasaresbHbIe. cTereHHble,
_norapudy ., TPUroHoMeTp yp: 3 p: Ba 1
CUCTEMbI, YMEHME pelLaTh YPaBHEHUS], HePABEHCTBA W CMCTEMbI C MOMOLLILIO
PaaTUuHBLIX MPUEMOB, pellaThb yPaBHEHWsi, HEPaBEeHCTBA U CUCTEMbI C
napaMeTpoM, NPUMEHsITL ypaBHEKHA HEPaBEHCTBA, UX CUCTEMbI AN1Sl PeLLEHMs!
MaTeMaTUyecKVX 3aa4 1 3a[a4 M3 PaxINUHLIX 06NacTeil HayKu 1 peanibHOW
SKUBHN:

*yMeTb CBOGOAHO OMepupoBaTh MOHATUMSAMU rpavk yHKUWUKM, obpaTHast
hyHKUMSA,  KOMMO3VUWSt  (DYHKUWIA, NuHeliHast  (yHKUWS,  KBajgpaTudHas
(hyHKUWS, CTeneHHast (hyHKUMS C LieJIbIM MoKa3aTenem, TPUroHOMETpUYECKme
iy HKUMM.  OBpaTHblE TPUFOHOMETPUYECKME dly HKUMW. MOKasaTenbHast 1
.norapudmmnyeckasn (hyHKLUN: YMeHWe CTPOKIb rpadmku (PyHKUWIA, BbIMONHATH
npeo6pasoBaHnsi  rpatiukoB  (ly HKUMIA:y MCHUC ~ HCManbioBaTb  rpacukm
(hyHKUMIA N5 U3YHEHNS MPOLIECCOB U 3aBUCMMOCTEN MPU PeleHnt 3ajaqd us
[IPYrUX yuyeGHbIX MPEAMETOB U W3 PCA.MLHON XU3HU: BbIPAXKATH (HOpPMY./amu
3aBUCUMOCTV  MEX[y — BEMYNMAMH.YMCHWUC — CBOGOAHO  ONepupoBaTb
NOHSTUSIMIA: YETHOCTb (DYHKLIM, MEPUOANHHOCTL (DYHKLMI, OTPaHUYEHHOCTL
hyHKUUM, MOHOTOHHOCTb (DYHKLMM, 3KCTPEMYM (hyHKUUM, Haubonbliee u
HauMeHbLLEe 3HaYeHNst (DYHKUMM Ha NPOMEXIITKE: yMeHWe MNpoBOAWTS
nccneaosaHmne hyHKLUMW;YMEHNC NcnaNb30BaTh CBOMCTBA 1 rpacimku dhyHKUMIA
[ PeLLIeHIS! YDaBHEHUTA, HEPaBEHCTB 1 3a/1ay C MapamMeTpamu, M306pakaTh Ha
KOOPAVHATHOM &N0CKOCTH MHOXECTBA PELLIEHNiA Y PABHEHNIA, HEPABEHCTB 1 1X
cuctem;

*yMeTb  CBOGOAHO  OMEpPMPOBaTb  MOHSTUAMM  TOC.ICAOBATC.ILHOCTK
apumMeTUIecKas NPOTPeccUsi, TeOMeTpUYecKasl MPOrpeccusi, GECKOHEUHO
y6biBatoLast reomeTpuyecKast nporpeccusi. ymeHure 3apaBath
NocneAoBaTeNLHOCTH, B TOM YIC/E C NOMOLLBIO PEKYPPEHTHBIX (|iopmyn;

* YMeTb OMepupoBaTh MOHATUSMA HEMPepPbIBHOCTL (DYHKLWM, acuMMTOTbI
Tpachvka (hyHKLMW, NepBasi U BTopasi NpousBoaHas (DyHKLUKW, reoMeTpuyecknii




N (U3NYECKUI  CMbICN  MPOW3BOAHON, MNepBoOGpasHasi. OnpcAc.1CHHbIA
WHTErpan; yMeHWe HaxOAWTh acuMNTOTbl rpaduka (yHKUMU. >MCHUE
BbIYMCTATL NPOM3BOAHLIE CYMMbI, MPOM3BEAEHUS, YACTHOrO U KOMMO3NLMM
(PXHKUWIA. HaxoAWUTb ypaBHEHWEe KacaTeNbHOW K rpativkx (XHKLUU.YMCKUC
MCMO/b30BaTh MPOM3BOAHXIO X351 UCCNEA0BaHNS (YHKUMIA, aTsl HaxOXaeHWst
0 pe B npul \. B TOM uMCne COUMATLHO-
IKOMOMMUCCKUX U (IM3NYECKWX 33favax, ANs OMpC/aTeHusi CKOPoCTU W
XCKOPEHWsA: HaxoauTb TOTOWAM U 0GbeMbl (Uryp C MOMOU{bIO WHTErpara:
NpUBOAWNTL  MPUMEPbLI  MAaTEMATMYeCKOTO MOJATUPOBaHMSI C  MOMOLLLIO
AvddepeHLMaTbHbIX YpaBHEHWUA.
* YMeTb OMepupoBaTh MOHSTUSIMIA  KOMTOTCKCHOC 4MCTO, COMpPsKEHHbIE
KOMI/IEKCHbIE YMCNA, MOAYNb W ApryMeHT KO.MIIEKCHOTO YKCTa, hopma
3anMCcK  KOMATCKCHBIX 4Mcen  (FeOMeTpuuecKasl, TPUrOHOMETpUYecKas U
anrebpavyeckasl); ymeTb MpOM3BOAUTL  apumeTWyeckue JeiicTBusi  C
KOMATEKCHbIMU Y1CNaMi, MPUBOANTL MPUMEPB! UCMOE30BaHMs KOMATCKCHBIX
uncen.
* yMeTb CBOGOAHO OMEPUPOBATL MOHSTUSAMA CPEHEe apU(METUUYECKOe,
MeavaHa, Hanbonbluee U HaUMeHbLUEe 3HaueHWs, pasmax, Aucriepcusi,
CTAaHAAPTHOE OTK/IOHEHME [T OMWCAHMS UYNCMOBBIX [aHHBIX; yMeHue
nCCMefoBaTh  CTATUCTUYECKUE [JaHHble, B TOM 4MCie C  MpUMEHEHVem
rpathuyecknX .METO0B M 3.TEKTPOHHbLIX CPEACTB, rpafuueckn McciefoBarth
COBMECTHbIE HAB-TIOACHWS C MOMOLBI0 AVArpaMM PaccevBaHusi U NHERHON
perpeccuu;
- YMeTb HaxoAuTb BEPOSITHOCTW COBLITWIA C WUCMONb30BAHUEM TPagUUEcKUX
METO/0B; NPU.MCHSITb XTSI PeLLeHnst 3aa4 (hiopMy /bl CIOXKEHUNS 1 YMHOXKEHS!
BEPOATHOCTEW, (hOpMyny —MaTHO  BeposiTHOCTW,  chopmyny  BepHyatu.
KOMGMHATOPHbIE (haKTbl U (hOPMY/ibl, OLEHMBATL BEPOSTHOCTW PEeabHbIX
COBLITUI;  yMeHMe —OMepupoBaTh — MOHSTUSAMM  C-TydaiiHas — BENMuMHa,
pacripefieneHve BePOSTHOCTEN, MAaTEMATUYECKOe OXWAAHWe, AUCTepcust n

CTaHAAaPTHOR OTK/OHEHNE iHo , hyHKUMN n
anoTHOCM PaBHOMEPHOTO, NOKAa3aTeNbHOro M HOPManbHOrO pacnpeseneHuii;
yMeHune ucnOJ/lb3oBarb CBOMCTBA pacnpes i pns

3afay; 3HAKOMCTBO C MOHATUAMW  3aKOH GOMbLUMX —uKCe3.  MeToabl
BbIGOPOUHBIX UCCMEAIOBAHWIA, YMeHWe NPUBOAUTL NPUMEPbl MPOSIBEHUS
3aKoHa GaNbLLINX YMCEN B NPUPOAHBIX U 0BLLECTBEHHBIX AANEHNAX:

* yMeTb CBOGOAHO OMepupoBaTh MOHATUSMM TOuYKa, MNpsAMasi, anockKocTb.



MPOCTPaHCTBO, OTPE3OK, /lyd. alCKMM YT/, ABY rPaHHbIN yTON. TPCUrPaHHbIN
yTaT. nepeceKalolMecs, T n vecsi npsMble,
NapaTnenbHOCTL 1 NePreHVKY.IIPHOCTL NPSIMBIX U aN0CKOCTeA. yran mcsich
MPAMBIMK, YTON MeXMy MPSIMOA U MIOCKOCTBIO, yraT MeXMy MI0CKOCTAMM,
YMEHME WCMOob30BaTh MPU PeLLeHVM 3a1ad M3yuYeHHble (haKTbl 1 TeopeMbl
NTaHKMETPWW; yMeHe OLeHNBaTb 06beKTOB B Myipe;
YMEHME OnepupoBaTh MOHATUSIMM MHOTOTPaHHYK, CEYEHME MHOrOrpaHHIKa,
NPaBUNbHBIA  MHOTOTPaHHUK, MPU3Ma, Mupamuaa, urypa v MoBepxHoCTL
BPALLIEHUS!, LWMHAD, KOHYC, wWap. cpepa, pasBepTka MOBEPXHOCTU, CeyeHust
KOHYCAa VM LMMHAPA Napan/ieflbHbIC OCU WM OCHOBAaHMIO, CeYeHMe Liapa
MNI0CKOCTh, KaCcaloWasicsl Ciepbl, LWMHAPA, KOHY Ca: yMeHWe CTPOUTL CeveHmne
MHOTOrpaHHUKa, M306paXkaTb MHOFOTPaHHUKYM, (Urypbl 1 MOBEPXHOCTY
BpALLEHNS, VX CEYEHWUsi, B TOM YMC/E C MOMOLLBLIO XNEKTPOHHBIX CPeAcTs,
yMeHMe MPUMEHsITb CBOWCTBA [EOMETPUYECKNX (DUTYP, CaMOCTOSITENbHO
b 0BaTb OMpes curyp, BblgBuUraTtb rurnotessl o
CBOWCTBAX U MpU3HAKax reoMeTpl hHrXp. b N
OnpoBepraTh MX: yMeHWe NPOBOAWTHL NICTACCUBMKALMIO (DArYD MO PaXIMUHBIM
MPY3HAKA.M. BBINONHSTE HEOGXOAUMbIE JONONHUTENbHbIE MOCTPOEHNS,

-yMeTb CBOGOAHO OMEPUPOBATL MOHSITUSIMM:  M/OWAAL  (UIYpPbl, 06beM
hurypel, BeMuMHA yTia, PacCTOsHME OT TOYKW /10 M/IOCKOCTY, PaccTosiHve
MeXy MPsMbIMA, PACCTOSHUE MeXdy TI0CKOCTSMM, owaas  ceepsl,
nnowaze NoBepPXHOCTY MUPaMUAp], MPU3MBI, KOHYCA, LUMMHAPA, 06beM Ky6a
MPSIMOY 10.MIbHOTO Mapaxnefenuneaa. NpaMiabl, NMPU3MbI, LWAMHAPA, KOHyca
Liapa: yMeHve Haxo4uTh OTHOLLIEHE 06BEMOB Mof06HbIX (ury p:

- ymMeTb CBOGOAHO OMEPUPOBATH MOHSTUSIMI  ABWKEHME, MaparfeTbHbIi
NepeHoc, CAM.MCTPUSL Ha  M/IOCKOCTM UM B MPOCTPAHCTBE,  MOBOPOT,
npeo6pasoBaHme MoaoGus, Mofo6HbIE UTYPbI: Y MEHME Pacro3HaBaTh PaBHbIE
W NOAOGHbIE (MIYpbl, B TOM 4MCNe B MPUPOfE, MCKYCCTBE, apXMTEKType,
YMEHME  WCMONb30BaTh  FEOMETPUYECKMe OTHOLLIEHUSI. HaxoauTh
re0.MEeTPUYECKNC BE-B34MHbI (ANVHA. YTO/, MOWAab, 06bEM) MpW peLleHrN
33134 13 [y TMX y4eGHbIX NPeAMETOB 1 113 Pean bHOM JKI3HN.

- yMeTb CBOGOAHO OMeEpPUPOBATh MOHATUSIMM  MPSMOYTONbHAA  CUCTeMa
KOOP/VHAT, BEKTOP, KOOPAMHATbI TOYKM, KOOPAVHATBLI BEKTOpa, Cymma
BEKTOPOB, NPOM3BE/IeHME BEKTOPA HA HMC/O, Pax/IoKeHUe BEKTOpa Mo 6asucy,
CKansipHoe MPou3Be/ieHe, BEKTOPHOE MPOU3BEEHNE, YTON MeXy BEKTOpamm;
YMEHWE WCTONb30BaTh BEKTOPHbIA 1 KOOPAVIHATHBLIA MEeTOA ANsi PeLeHust




OK 02 Wcnarbaosatb
COBpeMeHHbIe CpeacTBa
roucKa. aHa.Tsa u
VHTeprpeTaLym
mHchopMaLHA. 1
VH(OPMaLMOHHBble
TexHaToruu ATs
BbINATHEHVS 3384
npocheccroHa-ToHoM
[IeATeNbHOCTY

B 06/1aCTV LiGHHOCTY HA3MHOTO MO3HAHWS,
~ChOPMMPOBAHHOCTL MMPOBO33PEHNS,
COOTBCTCTB3TOLLCIO COBPCMEHHOM/I YPOBHIO PasBuTUst
Ha>K/N U 06LLECTBEHHOM NPaKTUKKX, OCHOBAHHOIO Ha
[vaore  KNbTXP.  CMOCOGCTBYIOWIETO  OCO3HaHMIO
CBOErO MecTa B MOMNKYNbTYPHOM MUpE;

- COBEpLICKCTBOBAWUME S3bIKOBOW W UNTATC-ThCKOV

reomMeTpUYECKUX 3aaM U 3afad ApYrux >-4ebKbiX MpeAMEeTOoB, OMepupoBaTh
MOHATMAMKU  MaTpuua 2x2 1 3x3. onpeg&TuTaTh MaTpULlbl, FTeOMETPUYecKuii
OVbLCT onpeacTuTe. 8.

- yMeTb MOJEe.1MpOBaTh PCA.TbKbIC CKTXauMM Ha si3bIKe MaremMaTuku.
COCTaB.THTL BbIPKEHMS. >PaBHEHNS, HEPABEHCTBA U X CUCTEMbI 110 YC.TOBUIO
3a3/jauM, HCCTCAOBATHL MOCTPOEHHbIE MOAE.TU C WCTONb30BaHWEM annapara
aTre6phbl. VHTEPNpPeTMpOBaTh naTyyeHHbll pca>nbTar; CTpouTL
MaTemMaTiecKne MO/AC.TV C MOMOLULIO FeOMETPUYECKNX MOHSITUA 1 BC.TUHMH.
pewars  CBA3aHHble C  HWAMM  NpPaKTUYECKMe  3afaun,  COCTAB.THTb
BEPOSITHOCTLIO MOAENb W  MHTEPNpPeTVMPOBaTh MaT>ueKHbIVi  pe3>nbTar:
pelaTe NPUK.1ajHeIC 3aaqy CPeACTBAMM MaTeMaTUHeckoro aHanmsa, B Tom
HMCNE COLNANLHO-IKOHOMUUYECKOTO 1 (IM3NYECKOrO XapaKTepa.

* >MCHUC BbIGMpaTb MOAXOAALMI MeToj ANA pelleHus 3ajauv, MoHUMaHue
3HAUMMOCTM  MATEMATVKM B W3YYEHWN MPUPOAHBIX 1 OBLIECTBEHHbIX
MPOLECCOB U sIBNEHWi: \MCHMC ~pacnosHaBaTb MPOSIBNEHME  3aKOHOB
MaTeMaTMKU B WCK>CCTBC. >MCHWC MPUBOAWTL MPUMEPb! MaTeMaTU4ecKux
OTKPbITUIA POCCUIICKOI 1 MUPOBOIA MaTeMaTUHeCKOi HayKun

- YMeTb OMepupoBaTh MOHSTUSIMA: paLoHanbHas (hYHKUWS, MOKasaTefbHast
hyHKLMA. cTerneHHas hyHKLMA. norapumnyeckas chyHKUWA,
TPUroHoMeTpUYeckne  (YHKUMM, 0BpaTHble (YHKLMM: yMeHWe CTPOWUTb
rpadiki - M3y4eHHbIX (OYHKLWIA, MUCMonb3oBaTh rpatimku Mpu  UsyyeHUn
MpOLECCOB 1 3aBMCWMOCTEN, MPWU PeLieHnM 3aa4 M3 APYruX y4eGHbIX
MPCaMCTOB U 33/ja4 13 PeanbHO XWU3HN, BbIPKaTL (HOPMyNamMit 3aBUCMOCTM
MeX[y BennuuHamu.

* yMeTb  OMepupoBaTb  MOHSTUSMM  TOXKAECTBO.  TOXKAECTBEHHOE
npeo6pasoBaHMe, —ypaBHEHMe, HEPaBEHCTBO, CMUCTEMa  ypaBHeHWn 1
HEPABEHCTB, ~ PABHOCKTBHOCTb  YPaBHEHWi,  HEPaBEHCTB U CUCTEM,
pauvoHanbHbIe. vppauvoHanbHble. roKazaresbHble. cTereHHble,

KylbTypbl KaK CpeAcTBa B3auMOAeliicTBus  Mexay
N0ABLMU 1 MO3HAHUS MUpa.

- o LeHHOCTN y [AeATensLHoOCTY,
rOTOBHOCTb OCYLLECTBN3ITh NpOeKTHYI0 n
MCaTC/0BATENbCKYIO [1eATeNbHOCTh NbHO 1
B rpynne

OB.niafcHUC yHMBepcanbHbIMU yUe6HbIMU

No3HaBaTeNbHLIMM IeACTBUAMM

B) pa6oTa ¢ HdopmaLyeii:

- B-TaACTb HaBbIKAMM MOMYHYEHUs WH(OPMaLMn 13
VICTOUHWMKOB  PasHbIX
OCYW|ECTBAATL  MOMCK,

TVNOB.
aHanms,

€a.MOCTOSATC/IbHO
cucTemaTusaLmio 1

norapud ., TPUTOHOMETP! yp ,  Hep n
CMCTEMbI: YMeTb pelliaTb YpaBHEHUs, HepaBeHCTBA U CUCTEMbI C MOMOLLIbIO
paHWYHbIX NPMEMOB: pellaTb YpPaBHEHUsl, HepaBeHCTBAa M CUCTEMbl C
napameTpoM, NPUMEHSTb YPaBHEHWS!, HEPABEHCTBA, X CUCTEMbI TS PeLLeHUs
MaTeMaTVuecknx 3afiad U 3afjiad U3 PapTUHHbIX 06n1acTeil Hay KU 1 peanbHoi
SKN3HN.

- yMeTb CBOGOAHO OMepupoBaTb MNOHATUAMN
MepeHoc, CUMMETPUS  Ha  TbTOCKOCTU W B

[IBKEHVe, Napar.TCTbHbINA
npocTpaHcTBe,  MOBOPOT.



OKOJ MnaHvpoBath 1
peansosbIBaTh
co6cTBeHHOe
npodheccuoHansHoe
NMYHOCTHOE PasBuUTyE,
NpeAnpPUHUMATENLCKYI0
[1e3NnenbHOCTb B
npodeccroHanbHoi
cehepe, Mcnank3oBaTth
3HaHWA Mo (hrHaAHCOBOM
rpamoTuocTn B
PAATUUHBIX XKN3HEHHBIX
cuTy aLysTX

VHTEPNIPETaLMIo UH(OPMALMN Pa3NMUHBIX aunos v
(opm npcrcTaB-TCHuSL.

- C034aBATH TEKCThI B PAXTUUHBIX (POPMATAX C yueTOM
MHpOPMauMM W MaTCBOW  ayauTOpUM,
npeacTaBnenus

HasHaueHus
BLIGMPas ONTUMAnbHylo  dopmy
Bu3yanM3aumm.
ouenuneats
vHdopmayun,  ee
MOPaNbHO-3TMUECKUM HOPMaM.
cpeacTea
Texkanoruii B

[OCTOBEPHOCTE. NeruTUMHOCTL

cootecTeTéuc  NPaBOBbIM W
« ucnanbsosath VH(OPMaLMOHHEIX 1
pewenuu
KOMMYHUKaTUBHbIX n

KOMMYHUKALMOHHbIX
KOTHUTUBHbIX.
OpraHM3aLMoHHbIX 3a8a4 C CO&TIOACHUCM TpeGoBaHHit

SPrOMOMMKM,  TEXHMKM — Ge30NacHOCTW,  TUrMeHbl,
pecypcoctepexenus, NPaBoBLIX M 3TUYECKUX HOPM,
HOPM MHDOPMALMOHHOM GesonacHocTn.

+ arafcTb HABLIKAMW pAacnosHaBaHMs W 3aWNTHI
vHGOPMALMM.  MHGDOPMALMOHHON  GezonacHocTn
nuamocT

B 061aCcTy [lyN0OBHO-HPaBCTBEHHOIO BOCTITaHMS.

- ChOPMMPOBAHHOCTL  HPABCTBEHHOTO — CO3HAHMS,
3TNYECKOTO NOBEfIeHMS.

W CMOCOGHOCTb OLEHUBATb CUTYaLUio U MPUHUMATbL
0CO3HaHHbIE PELLEHMS!, OPUEHTUPY SICb HA MOPa/lbHO-
HPABCTBEHHbIE HOPMbI 1 LIGHHOCTN.

- 0CO3HaHME NMYHOTO BKNaJa B
ycToiiumBoro 6yayuiero.

- OTBETCTBEHHOE OTHOLLEHWE K CBOMM POAWUTENsM 1

nocTpoeHvie

T n (Urypbi: ymeTs pacnosHasats pasHble i
NoAoGHbIe durypel, B ToM uuc.le B NPUPOAE, UCKYCCTBE, apXUTEKTYpE, yMeTh
ucnonb3osats HaxXo0AUTL  reomeTpuvecKme

BE.TMUMHBI (ANMHA, YTAT. aToWaAb. 0GbLEM) NPU PeleHnn 3ajay U3 Apyrux

reomeTpuUecKMe  OTUOLIEHUS.

YueGHbIX NPEAMETOB 1 U3 PeansHoil usHu

noHarrmaMu
norapudmuueckue,

- yMmeTb onepupoBaTh
cTeneHHble,

Y PaBHEHWUS N HEPABEHCTBA WX CUCTEMbI.

nokasaTensHble, TpUroHomeTpuyeckme
- yMeTb OMepupoBaTh MOHATUAMU MHOFOTPAHHMK, CCUCHWC MHOTOrpaHHMKa,
Ky6. n npusma, (urypa n nosepxHocTh
UATVHOP. koHyc, wap. ccepa, cedeHHs ury pbi
Kacawwasnca chepsl, UMAMHAPA, KOHyca, aToWwagb NOBEPXHOCTU MUpamMuisl,

pavy; -
BpalleHna awcKoCTb.

NpUaMbI, KOHYCA, LMANHAPA, aToWaab chepbl, 06beM Ky6a NPAMOY rofbHOro

napaxToTcnunega. NUpamugbl, NpU3Mbl, LUWUAMHAPA, KOHYCa, LWapa, ymeHue

(MNn) APYrYM uneHam cemby, 0 CeMbM Ha
OCHOBE OC! 0 MPUHATHS L i cemeiiHoit
JKM3HM B COOTBETCTBMM C TPafuUMsIMM  HApoaoB
Poccym.

OaragieHc  yHMBEpPCANbHbLIMI PEryNATUBHBLIMU
AeiicTBUsIMU:
a)camoopraHnsanms

- camoc|psalegbHo ocywecnnil b MNO3HaB«TENbH\IO

Tb MHOrOrp nr ™ WX ccuckus OT pyku
C MOMOWLIO YEPTEXHBLIX WHCTPYMEHTOB 1 SNEKTPOMHLIX CPEACTB, yMeTb
pPacnosHasaTh CUMMETPUIO B NPOCTPAHCTBE, YMETh PACNO3HABATL NPaBUNbHbIE
MHOTOTpaHHMKN.

- yMeTb ONepupoBaTb MNOHATUSAMU NPAMOYrONbHas CUCTEMa KOOpPAMHAT,

KOOPAWHATLI TOUKM, BEKTOP, P Thl BEKTOpa, p! npon:
Yron Mexay BeKropa.Mu. CyMMa BeKTOPOB, Mpon3BejeHue BEKTOpa Ha 4Mcno.

HAXOAUTL C MOMOWBIO M3yUeHHbIX (DOPMY/ KOOPAUHATEI CEPEAUHbI OTPE3Ka.



OK (W. 3thchekTnBHO
B3aMMO/EiCTBOBATL U
pa6oTaTk B KO.XTCKTUBC U1
KOMaHge

NEeArTeNbHOCTb.  BbEB.1ATbL  NPOGNMeMbl, CTaBUTb U

thopmymmposaTh COB6CTBCHMbIC 3anaun B
06pasoBaTensHoOli  NeATENbHOCTM U XKU3HEHHBIX
cuTXaumAX:

CamMOCTOSITENlbHO ~ COCTAATATL  MaH  peLeHust
npoGnemMbl  C  3METOM  MMEIOLWMXCS  PECcypCoB,
COBCTBEHHbIX BO3MOXHOCTE 1 NPeNnoyTeHNiA.

- [iaBaTh OLEHKX HOBBIM CUTYauUmsim:

CMOCOGCTBOBATL  (DOPMMPOBAHMIO U MPOSIB.TEHMIO
LUMPOKOM 3pPXIMUMN B pasHbIX 06nacTsiX 3HaHWiA,
MOCTOAHHO ~ MOBbILWIATL CBO  O6pasoBaTe.3bHbIl 1
KyNbTX'PHbIA \pOBeHb.

6)camMo KOHTPONb

MCMoNb3oBaTh  MpPUEMbl  PediieKCM ANt OLEHKM
CUTXauMN. BbIGOPA BEPHOTO PeLLIEHNS:

* XITeTb  OUEHMBATL PUCKM 1 CBOEBPEMEHHO
MPYHUMATE PELLIEHNS! 110 VX CHIKEHNIO:
B)3MOMMOHA.TbHbI  MHTE.bICKT.  MpeznonaraioLmnii
C(hOPMUPOBAHHOCTL

BHXTPEHHCI MOTVBALM, BKIIOHAIOLLEH CTPC.XT/IEHNC K
[OCTVDKEHMIO  UeM W XCriexy.  OnTUMU3M,
VHULMATUBHOCTE, XMEHWC [efiCTBOBATb, WCXOAs W3
CBOMX BO3MOXKHOCTEN:

- aMnaTtiM, BTETIOYaIOWeli CMOCOBHOCTL  MOHWMATL
3AMOLMOH/ILHOE COCTOSIHME [PXTUX. YUMTbIBATbL €ro
npy QOXWECTB.NEHNN KOMMYHUKALWMM, CMOCOGHOCTL K
COUX BCTBUIO U COMEPEXXNBAHNIO:

« couy 3 LMX CMOCOGHOCTh
BbICTPaVBATL  OTHOLIGHUS! C  JAPXTUMW  fIOALMY,
3a60TUTLCS,  MPOSIATL  MHTEPEC UM paspeluats
KOHCNKTbI
FOTOBHOCTb K CamOpasBUTUIO, CAMOCTOSITENbHOCTU 1
CamMooMNpPeA&TCHUIO.

*OATANCHNC HABBLIKAMM Y4CGHO-MCCNCA0BATENLCKOM.
MPOEKTHOI 1 COUMATEHOM [EATENLHOCTA:

O XHUBEP TUBHBIMU

PacCTOsHE MEXIX ABXMATOUKAMU

* yMeTb OMepupoBaTb MOHSATUSIMU Cly4yaiiHblidi OMbIT U CTX'YaliHoe cobbiTue,
BEPOATHOCTb  CNXUAKHOTO COBBLITUS: yMeTb BbIYMCIATL BEPOSTHOCTb  C
VCNa/b30BaHNCM TPAtMHECKNX METOZ0B, MPUMEHSTH (IOPMY.Jbl CNOXKEHUS 1
XMHOXeHNst BEPOSTHOCTEA, KOMGUHATOPHbIE (haKThbl 1 (hopMX ikl NP PeLLeHnn
NANAY.  OLEHWBATb BEPOSITHOCTU  PEANbHbIX  COBLITWIA:  3HAKOMCTBO CO



OK 05. OcywccTB-nsTb
YCTHYIO U MVCLMEHHY 10
KOMMYHUKaLMIO Ha
roCyapCTBEHHOM si3blKe
Poccuiickoii ®egepanin
C y4eToM 0COBeHHOCTeR
couva.1bKoro n

Ky/bTy PHOTO KOHTEKCTA

AeiicTBMAMMN
6)COBMECTHast [ICATC-bHOCTb.

MOHMMATL M WUCMOMb30BaTh  MPENMX LLICCTBA
KOMaH/HOM 1 MHAMBUNX ATbHON paboTbl:

NPUHUMATL  LeNU  COBMECTHOM  [AesiTenbHOCTY,
OpraH13oBLIBaTL 1 KOOPAVHNPOBATHL [EfCTBUA Mo Ce
[IOCTVKEHNIO cocTagTATh arak [LeicTBIiA,
pacrnpesensits poiM C XUCTOM MHEHU XVaCTHUKOB
06CxKAaTh pesynbTaTbl COBMECTHOM paboTbi:

- KOOPAMHWPOBATL W BbIMONHATL PAGOTy B YCNOBUAX

CNyYaiiHLIMKU BENMUMHAMN, yMEHWE NPUBOANUTL MPUMEPLI MPOSYITEHMS 3aKOHA
GONLLINX YMCEN B MPUPOAHBIX 1 OBLLCCTBEHHBIX SATEHUSIX.

- yMeTb CBOGOAHO OMepypoBaTh MOHATUAMM; CTeNeHb C UCTbIM MoKasaTenem,
KOPEHb HATYpa/bHOW CTereHM, CTereHb C PauvoHanbHbIM  MoKasarenem,
CTeneHb C AefCTBUTENbHBIM (BCLUCCTBCHHBIM) MOKasarenem, oraputm uncna,
CUHYC, KOCMHY C V1 TAHI€HC NPOM3BO/ILHOIO Yncha:

- yMeTb CBOGOAHO OMepupoBaTb MOHATUAMMK: TpauK (yHKLMKM, obpaTHas
yHKUMSA,  KOMMO3UUMSE  (DYHKUWIA, NuHelHasi hyHKUWS,  KBajgpaTuyHas
(hyHKLMS, CTeneHHasi (hyHKUMS C UC/bIM MOKa3aTe/ic.M. TPUrOHOMETpUYECKMe
(hyHKUWM, OBpaTHble TPUrOHOMETpUYECKUE (YHKUMW, MoKasaTenbHas 1

PEATLHOTO.  BUPTXATLHOTO 1 P o
B3aNMopECTBI:

OCYLUECTATSATL  MO3UTUBHOE  CTPATervuyeckoe
noBefieHMe B PaxTUUHBLIX CUTYaUMsiX, MPOSATATHL
TBOPYECTBO 11 BOOGPAKEHNE, BbITh MHULIMATUBHEIM
OBnajjeHne  YHUBEPCA/IbHLIMN PEryNaTUBHLIMU
AeiicTBMAMMN

F)NPUHSTUC Ce6S U APy X .TIONei.

MPYHUMATL MOTUBBI U apry MEHTbI PXTUX Miofaeii
NPV aHATUSC Pe3ynbTaToB AEATENbHOCTU:
- MpuU3HaBaTb CBOE MPaBO H MPaBo APXTUX MoAei Ha
oLm6Ku:
- pasBuBarTh CMOCOGHOCTb MOHWMATL MUP C MO3ULWM
[Ipyroro yenoseka

norapucpi hyHKUMM; yMeTb CTPOUTL rpachvki (DyHKUWIA, BbINONHATL
npeo6pa3oBaHNs rpadrkoB thyHKLWIA:

- yMeTb MCMOMb30BaTb rpatvki (DYHKUWIA [Ts M3ydeHWst NPOLECCOB 1
3aBUCMMOCTEIl MPU PeLeHU 3aa4 W3 APYruX yyeGHbIX NPeAMETOB U 13
Pea.1bHOM XN3HM, BLIPAXKATL (HOPMY NaMm STV MKy

- CBOGOAHO OMEPUPOBATb MOHSTUSIXW: UETHOCTL (hyHKLMM, NepUOAMUHOCTL
nbyHKquA OrPaHNYEHHOCTb (YHKLWM, MOHOTOHHOCTL (DYHKLMK, 3KCTPEMyM
uee n y HKUMN Ha MPOMeXyTKe:

hy -
YMETb NPOBOAWTL NCCNEA0BAHNE (DYHKAMN:

yMeTb UCMONb30BaTb CBOWCTBA W rpatvku  (hyHKUWIE XNsi  peLleHust
YPaBHEHWIl, HepaBeHCTB U 3adad C  napameTpamu, W306paXaTb —Ha
KOOPAVHATHOM aN0CKOCTM MHOXECTBA PeLLIEHNI yPaBHEHUTA, HePaBEHCTB 1 X
cuctem

B 06/1aCTV 3CTETUYECKOTO BOCIUTAHMS © yMeTb ONepupoBaTh NOHATUAMM CPejHee apuMeTUUecKoe, MeguaHa,

3CTETWYECKOe OTHOLIEHWE K MUpy. BKIloYast H n . pasmax, cTaHpapTHoe
3CTETWKY ~ 6biTa.  HAYYHOTO M TEXHUYECKOTO OTNCTOKEHME YMCNOBOTO Ha6opa, yMeHWe W3B./ICKATb. WHTEpPNpeTUpOBaTh
TBOpYECTBa, CMOpTa, TpyAa U O6LIECTBEHHbIX , npegcT: B T Ha aAnarpammax, rpacgukax,
OTHOLLIEHWIA: oTpaXkawulylo CBOACTBA pe3.NbHbIX MPOLECCOB W SBNEHWIA, NpeacTaBNATh
- CMOCOGHOCTL  BOCMPUHWMATL P BUaBI C nomouyblo Ta6nNL, M AMArpamMM: UccnefoBaTh CTATUCTUUYECKME

VCKyCCTBa, TPaAuuMn 1 TBOPHECTBO CBOETO W APYruX
HapoaoB, OLy'laTb 3MOWMOHA-NbHOE  BO3AEHCTBUE
VCKyccTBa.

Y6EXAEHHOCTb B 3HAYMMOCTU XNsi MYHOCTU U
06lLecTBa OTEYECTBEHHOTO M MUPOBOTO UCKYCCTBA.
3THUYECKNX  KYNbTYPHbIX Tpaauumii U HapogHoro

AaHHbIe, B TOM 4MCTE C NPUMEHEHNeM rpatuuecknx MeTOAOB W 3NeKTPOHHBIX
cpecTe:

- yMeTb ONepupoBaTh MOHATUSMM TOUKA, MPAMAst, MAOCKOCTL, NPOCTPAHCTEO,
ABYTPaHHbI  YTO.N.  CKpelMBawjneca  npambie.
NEPNCHAVKX.NAPHOCTL MPAMBIX W MAOCKOCTEN, YrON Mex;n npambiMu, yTar
MeXAy NPAMOW W anocKOCTbIO. Yran MexAX NA0CKOCTAMM, PaccTosiHue oT

napan.1CTeHoOCTs 1t



OK 06. MposBnaTL
rpaXKnaHcKo*
NaTPUOTUHECK>I0
nosuumio,
[IEMOHCTPNpOBaTh
0CO3HaHHOE MoBeaeHve
Ha 0CHOBE
TPAAULIMOHHBIX
OBLLICUC/IOBCHCCKMX
LIEHHOCTEA, B TOM uuncne
C X'4eTOY rapMoHU3aLMN
MOKHaUVIOHA. 1bKbi\ 11
MEXXPeMIo3HbIX
OTHOLLIEHUIA, MPUMEIOTTb
CTaHAapTbI

AHTMKOPPX MLVIOKHOTO
roBe/ieHst

TBOpYeCTBa.
* TOTOBHOCTb K CaMOBLIPKEHWIO B PasHbIX BUAaX
VICKXCCTBA.  CTPCXCTEHME — MPOSBAsiTb  KauecTsa
TBOPYECKO IMYHOCTN.
Osnag;

[nelicTBUsIMM:
a)o6LueHnC

* OC\LUECTBNATL KOMXIXHMKALWM BO BCeX Cthepax
KN3H;

+ pacriosHasarth cpeacTea X
noHVMaThL 3HaveHe coLnanbHbIX 3HaKoB,
pacnosHaBaTh NPCAMOCHLNKN KOH(IMKTHBIX CUTXALWiA
V CMSAriaTh KOHMIMKTbI.

- PasBePHXTO U JIOTM4HO HaNaraTk CBOKO TOUKX 3peHUst
¢ ven a cpeacTs

TUBHBIMU

TrPaXKAAHCKOM NAEHTUHHOCTY;
- Ve.feHanpasneHHoe PasBUTVe BHXTPCHHCH Nosuummn

TOUKM A0 aNnoCKOCTH,
aToCKOCTAMM;

- YMeTb MCMonb3oBaTh MPY PelleHnn 3aaad M3yuyeHHble (hakTbl 1 TeopeMbl
aTaHHMCTPUM; yMeHNe OLieHNBaTb PasmMepbl 06bEKTOB OKPYXKAlOLLEro M1pa

PaccTosiHMe MeXaX NpsAMbIMU, PacCTOsIHUE MEXIIX

* yMeTb OMepupoBaTb MOHATMSIMM NPSA.MOYronbKasi cucTemMa KOOpAWHAT,
KOOpAVHAaTbI TOYKM, BEKTOP, KOOPAMHATbLI BEKTOpA. CKa.MIPHOC Mpon3BeaeHue,
YTon Mexy BeKTopamu, CymMa BEeKTOpOB, MpovsBefeHMe BEeKTopa Ha umcno;

JMYHOCTM  HA  OCHOBE  [IXXOBHO-HPABCTBEHHBIX ~HAXOAWUTH C MOMOLLBIO M3YUYEHHBbIX (DOPMYN KOOPAVHATLI CepeauHbI OTPesKa,
ueHHocTeli  HapogoB  Poccwiickoii  ®efepauun, PacCTOSHWE .MeXy ABYMS TOHKA.MU.

VCTOPUYECKMX n HaLWMOHa/IbKO-KX./IbTX PHbIX  -yMeTb BbIGUpaTh MOAXOAALNA M3yUeHHbIi MeTog ans peleHws 3agauu,
TpaguumiAi,  hopMMpoBaHVWe  CUCTEMbl  3HAYMMbIX pacrnosHaeaTb MaTemMaTWueckue haKTbl U MaTemaTUdeckue Mogenu
VICHHOCTHO-CMBbIC.JI0BbIX XCTAHOBOK. ~MPUPOAHBIX 1 OBLIECTBEKHbIX SB.IEHHSX. B WCKYCCTBE; yMeHMe [TPUBOAUTH
AKTUKOPPX MLNOHHOTO MMPOBO33pEHUs,, MPUMEPbI  MaTeMATUuecKWx — OTKPLITWA  POCCHIACKOA M MMPOBOIE
NpaBoOCO3HaHWS. 3KOMOrMUECKO KX/IbTXPbl. MaTeMaTU4ecKoii Hay Ki

CMOCOBHOCTU CTaBUTHL LIEM U CTPOUTb - yMeTb or Tb MOHATUAMW CNyYalHbIA ONBLIT W cnydaiiHoe cobbiTue,
aTaHbl; BEPOANMOCTL  CNYAllHOTO COGLITUS, yYMETb BBIYUCASTL BCPOATUOCTH

B 4acTyt rpakAaHCcKOro BOCIUTaHMS ncnons rpac mMeTog08B, o hopmy n

- 0CO3HaHWe CBOMX KOHCTUTXLMOHHbIX MpaB U
06513aHHOCTElA, yBarkeH e 3aKoHa H NpaBonopsaaka.
- NpUHATME  TPAAWULMOHHBIX  HaMMOHA.ThHbIX.
06LLIEYEN0BCHCCKNX TYMaHUCTUUCCKIX n
[ACMOKPATWYCCK3CX LIEHHOCTel.

rOTOBHOCTH NpOTVBOCTOATL vaeonornn
BKCTPEMH3.Ma. HauvoHaTU3Ma. KceHohobun,

AVCKPUMMHAUMM MO COLManbHbIM,  PEUTMO3HBIM.

YMHOXEHNA BEPOATNOCTel. KOMGUHINOPHBIE haKTbl U hOPMYAbI NPV pelleHmin
3ajay, oOUeHNBATL BEPOSTHOCTH CO6LITHIT, 3HaKouenso co
c.nyualiKblun BeNMUMHAMM, yueHUe NPUBOANTL MPUMeps! NPosis. 1CHUA 3aKoHa
60NbWNX YMCeN B NPUPOAHBIX 1 0BLUCCTBeHHbIX FBACH/X

pca.nbHbIX



Hay npi .
* TOTOBHOCTb BECTW COBMECTHYIO [AEATeNbHOCTb B
VHTepecax Trpaxk/aHCKoro o6LICCTBA. y4acTBOBaTb B
camoynp: B oBaTCALHON
OpraHM3aLunm 1 CNeK0-IOHOLLICCKMX OPraHM3aLusX.
* yMeHMe B3aMMOAECTBOBaTb C  COLMaNbHbIMU
VHCTUTYTaM1 B COOTBETCTBUM C UX CYHKUMAMU W
HasHaueHVem.
- TOTOBHOCTb K TyMaHWTapHO/W U BONOHTEPCKO

[ICATONLHOCTH.
NaTPUOTIYECKOrO BOCTIUTAHN:
« cchop OCTb [ iickoii  rpaxpaal i

WAEHTUYHOCTU, NaTPUOTU3MA YBKEHUS K CBOEMY
Hapofly, YyBCTBa OTBETCTBEHHOCTW mnepe PoguHoM,
ropfocTV 3a CBOW Kpaii, CBOO PoAvHy, CBOW A3blK U
KynbTypy. npouLioc n HacTosLce
MHOTOHALMOHa/LHOTO Hapoaa Poccum:

* LEHHOCTHOE OTHOLUEHWE K  M3eyJapCTBEeHHbIM
CUMBONAM, MCTOPUUYECKOMY 1 MPUPOHOMY HAC/EAWIO,
namATHUKaM,  TPaaMuusvM Hapogos Poccum,
[IOCTVDKeHMAIM PocCUM B Hayke, MCKYCCTBe, CriopTe,
TCXHIANOTMSX 1 TPy fie.

- npeiiHas y6exAeHHOCTb, TOTOBHOCTL K CY>KEHNIO 1
3aumTe OTeuecTBa, OTBETCTBEHHOCTD 32 €ro CyaboY ;

0CBOEHHbIE 0ByyalounLLIMHCs MeXMpeaMeTHbIe
MOHATUA W yHMBepcasbHble yuyeGHble aeficTeus
(perynaTuBHble. rosHaBaTenbHble,

KOMMYHUKATUBHbIE);

- CMOCOGHOCTb WX MCMONb30BaHUS B MO3HABATE/LHOM
n  counanbHoii NpaKTuKe. rOTOBHOCTbL K
CaMOCTOATC/ILHO.MY aNaHUPOBAHMIO 1 OCYLLIECTB. 1CHIIO
y4ebHOIn  AeATenbHOCTW, oOpraHusauum yveGHoro
COTPYAHMYECTBA C NEAArorMyeckuMn paboTHUKaM1 1
CBEPCTHUKAMM, K y4acTuio B MOCTPOEHUM
WMHAVBUYyanbHO 06pa3oBaTebHOM TpaeKTopui.

- y Te/l0BaTe/IbCKOVA.




OK 07. ConeiicTBoBaTh
COXpaHeHNIo
OKP>>KAIOLLIEH CPefibl.
pcc\ pcoc6epeXKeHuto.
MPUMEHSITL 3HaHNS 06
V3MEHEHUM KMMaTa,
MPUHUMMBI GepeX.IMBOrO
npou3soacTea,
aththeKTBHO
AeiicTBOBaThL B
UpesBbIYAKHbIX
cuTXaumsx

MK 1.9. MpoBognTh
KOHTPO/b CBaPHBIX
coejuHeHnii Ha
cooTBeTCTBYE
reoMeTpUYECKUM
pasmepam, TpeGyembim
KOHCTPY KTOPCKO# 1
MpPOU3BOACTBEHHO-
TEXHONOrNYecKoii
[IOKy.MCHTanUnm 1o
cBapKe.

MPOEKTHO 1 COLNanbHOM AeATeNnbHOCTY

- He TMpuUHWMaTL [AefiCTBMA, MpUHOCALLME  Bpej
OKpy>atoLeli cpese:

- yMeTb  MpOrHO3MpoBaTb  HeGnaronpuATHble
9KONOTMUYECKMe  MOCNEACTBUS  NpeanpUHMMAaeMbIX

[eiicTBUiA, NpeaoTBpaLLaTh UX:

* PaCLMPUTL OMbIT [AEATE.TEHOCTU  3KO.TOTUYECKOi
Hanpas. TeKHOCTW.

- paspabaTbiBaTb anaH peLleHnsi NpPo6nembl C yU4eTom
aHaMza VMeloMXCs Marcpua. flbHbIX "
HemaTepua. 1bHbI4 PeCYpCoB:

* OCYL|ECTB/ATb UCICHANPAB.NEHHBIV MOMCK MepeHoca
CPeACTB U CrocoboB AeicTBUA B MPOdCCCHOHA.bHYHO
cpepy:

- YMeTb MEpEeHOCUTh 3HAHMS B MO3HABATENbHYI W
MPaKTUYECKY 10 06NACTY KN3HEAEATENbHOCTI.

W MpcA-naratb HOBbE MPOEKTbI, OLEHWBaTL WUaen C

MO3ULMN  HOBW3HBI, OPUTMHANBLHOCTM, MPaKTUYECKOV
3HAYMMOCTU:

- [fasaTb OUEHKY HOBbIM CUTyalLisiv, BHOCUTb
KOPPeKTUBbI B [eATeNbHOCTb. oueHMBaTL
COCITBErCTBUC Pe3y/bTaToB Lensim

OsnageHune YHVBepcanbHbIMU yue6HbIMN
rosHaBaTeNbHbLIMM AeHCTBUAMM

ymeHune CaMoCTosTe. 1bHO onpene.nsaTe uenn
[eATENbHOCT U COCTaBNATb ONaHbl [EATCNbHOCTM:

CaMOCTOATENbHO OCYLLECTB-/1Tb. KOHTPONMPOBaTL U
KOPPEKTVPOBaTh  AeATEeNbHOCTb, MCMa/Nb3oBaTh BCe
BO3MOXKHbIE PECYPChI XN AOCTUKEHNSA MOCTaaNeHHbIX
ueneii 1 peanvsaumn anaHoB eATeNbHOCTH, BbiGpaTh
ycnellHble CTPaTerin B paxiyHbIX CUTY almsx.

ymeHue npoay KrmBHO o6uaTbes n
B3aMMogelicTBOBaTb B Mpolecce  COBMECTHOV
[EATENbHOCTN.  yunTbIBaTh nosuuum  pyrux

YUYaCTHWUKOB [IesTeNbHOCTU. 3d(|>CRMBHO paspeluars
KOH(NVKTBI:

- yMeTb OMepupoBaTh MOHATUAMW  (DYHKLMS, HenpepbiBHas —yHKUMS,
npou3BoAHas, NepBoo6pasHasl, ONPE/e.NICHHbIA MHTErpan: yMeTb HaxoauTh
NPOIOBOAHbIE 3./IeMEHTaPHBIN (DYHKUMIA, NCMOb3ysi CNPaBOYHbIe MaTepuabl,
vccnefoBaTh B MPOCTEMLINX CyYasX (YMKLWAN HA MOHOTOHHOCTb, HAaXoauTh
wme un (OyHKUWIA:  CTpoUTb  rpachukm
MHOOH/ICHOB ¢ mcnonb3oBaHvWeM  annapara  MareMaTU4eckoro aHanmsa:
NPUMEHSITE  MPOIOBONHYX) NPN P sajay Ha . pewars
MPaKTUKO-OPUEHTUPOBAHHBIE  33[a4W  Ha  HauBO.JbLIMC U HaWMeHbLLVE
3HAUEHVS!, HA HAXOXKIEHNE MyTU, CKOPOCTM U1 YCKOPCHMS:
* yMeTb ONepupoBaThb MOHSITUSIMK: ABVXKEHWE B MPOCTPAHCTBE, MOAOGHbLIE
(hurypbI B MPOCTPaHCTBE: MCNaNb30BaTh OTHOLLIEHME M/OLIAAel NoBEPXHOCTE
1 06bEMOB MOAO6HbIX (Mry p NPY peLLeHnn 3aaau.
- YMeTb BbIUMCISTH FEOMETPUYECKME BENUUMHBI (XIMHA yTan. anowas.
06beMm, NnoLazs NOBEPXHOCTH), NCMaNb3ys N3yUyeHHbIe (POPMYIbI U METOfbI

- anajeTb MeToAaMM [0Ka3aTenbCTB, anropuTMamMy pelleHns 3anay, ymeHue
¢hopmynMpoBaTh  OMpefeneHns, aKCUOMbl U TEOpeMbl, MPUMEHSATb  WX.
NpOBOAVTS floKa3aTeNbHbIe PACCYX/IEHNS B XO/ie PELLIEHUA 3az1aq:

- YMeTb OMeprpoBaTh .MaTeMaTUHECKUMMI MOHATUAMA.

- yMeTb pelaTh TEKCTOBblE 3aja4l PasHbIX TUMOB (B TOM HMC.NIe Ha MPOLIEHTI,
0NN 1 YacTK Ha [BikeHVe, paboTy. CTOM-MOC/b TOBApOB U yCnyr, Hanoru,

3afa4m 13 06.1acTu ynp: n 7] i .
- COCTaBMIAATb BbID: L Yp paBeHCTBA U WX CUCTEMbI NO
YCNOBMIO  337aull, WCENCoBaTh MONYHEHHOE pelleHe W OLeHUBaTb

npaBaonoAo6HOCTL MOCNEACTBII Aesne.lbHOCTa:

- BbISIBNATL MPUUMHHO-CIEAICTBEHHbIE CBA3M U aKTyausvposaTh 3ajiauy,
BblBUTaTh TUMOTe3y ee PELLeHUs, HaXoAWUTb apryMeHTbl XNsi AoKasaTeNbcTa
CBOMX YTBEPXK/IEHWiA, 33/1aBaTb MapameTpbl U KPUTEPUN PeLLeHns:

- aHanMsMpoBaTb NONy4YeHHble B XOfe PelUeHNs 3aaquu  pesynbTaTbl.



- BMManeHve HaBbIKAMM MO3HABATENbHOW, YUEGHO- KPUTUYECKM OLEHMBATL WX AOCTOBEPHOCTb, MPOTHO3MPOBATh M3MeHeHue B
MCCNeAOBATENbCKON M MPOEKTHONM  AEATENbHOCTU.  HOBbIX %CIOBISX

HaBLIKAMM pa3pelleHWst NPoGneM, CMOCOGHOCTL W - 3MMeTh MEPeHOCMTL 3HaHMA B MO3HABATENLIOKD W MPaKTUHCCKN 06nacTy
FOTOBHOCTL K CAMOCTOATENLHOMY MOWCKY METOAOB  >KM3HEAeATeNbHOCTU:

pelleHMs  NPaKTMUECKMX  3ajay.  NPUMEHEHWIO - yMeTb BbIGUPATL NOAXOAALLMIA M3YHEHHDIN METOA ANSl PeLueHms 3agaun
PasNMUHBIX METOAOB MO3HAHMUA.

- TOTOBMOCTL M CMOCOGHOCTL K CaMOCTOATENbHON

MH(OPMALMOHHO-N03HABATENbHOT AeaTensHoOCTH,

BKMIOUAs YMeHUe OPUEHTUPOBATLCH B PaXMHUKbIX

MCTOUHMKAX MH(OPMALUM, KPUTUUECKM OLEHMBATL 1

MHTepNpeTMpoBaTL MH(OPMaNMIo. MO.NyuAC.Myl0 U3

PaX/NUHBIX MCTOUHMKOB:

- BUIANCHUC A3LIKOBLIMU CPEACTBAMM YMeHMe ACHO,

NOTUUHO W TOYHO MXnaraTh CBOIO TOMKY 3peHus,

ncnonb3oBaTh 3iEKBATHbIE A3bIKOBbIE CPEACTBA

1.4. KonM4ecTBO YacoB HA OCBOEHME NPOrPaMMbl YUeGHOM ANCLNNANHBI U MPOMEXYTOUHAs aTTecTauns:
MakcumansHas yuebHas Harpyska obyuaioujerocsi 342 uaca, B TOM uncne
o6sizaTenbHas ayauTopHas yue6Has Harpyska obyvatowierocs 216 vacos,

camocTosTenbHas pa6orta obyuatouierocs 108 yacos;
NpOMeXXyTOuHasi aTTecTayus: 2 CeMecTp - ak3ameH (18 yacos)



2. CTPYKTYPA W COAEPXXAHWE YYEBHOW ANCUMNAVNHbI

Bup yyebHoi paboThl O6bem B Hacax
O6bem obpasoBatesibHO nporpaMmbl yuebHoi 342
OVCUNNHHBI
B T.4.
OCHOBHOE coaepXxaHune 180
B T.4.
TeopeTMuyeckoe obyueHme 148
npakTuuyeckue 3aHAT UA 32
MpodeccnoHansHO OpPUEHTUPOBaHHOE cofiepxaHuve 36
(comep>xaHve NPUKNaLHOro MOLYNs)
B T.4.
TeopeTunyeckoe obyueHune 2
nNpakKTUYeCcKne 3aHaATnNA 34
I/IH,D,I/IBI/I,IJ,yaI'IbeIIZ npoekKT (aa/HeT) HeT
CamocTosTenbHasa paboTa obyvarowmxces 108

[pomexxyTouHasa aTTectanns -aksamex 18



2.2, Teulilmyeckni

HaumeHoBaHwe paj;ie.iOB u Tem

Tema 1.1le.1b 1 1a JauH
Maicma rMK'v Mpy 0CBOGHNN

Tema 1.24uc.Ta u Bbluuc leiiiiB.
Bbipa>KeHHH 1 Hpeo6pa'toBaHHs

N 1 concp>kaHuve yuyeGHoM nucunatl Hbl Matematvka

Conep>kaHue >4e6Ho MaTepua.la H hopMbl Opi aHTaHHH nesTc.1bllocTn O6bem
o6}uato LH\cs yacos
2 J
/enusaTp
PA3JEN 1 MOBTOPEHUE KYPCA MATEMATUKWN OCHOBHOW LWIKO/bI 21/6
Co EpxKaHIc 3
BasoBble 3HaHVs 1 %TEHUS MO MaTEMATVKe B MPOCCCUOHA.1bHOM U B MOBCEHEBHOI >
[IC3rTCALHOCTIA.
B ToM UAC.ICnoaKTUYeckux 3aHATH1| n nabopaTopHbIx pa6oT -
CamocToure. lbHasi pa6oTa 06.y4aloHLLXCH 1
BbINONHeHVe 3ajaHuii 1 peLleHve 3aa4 Mo Teme
CopepxkaHue 3
[OelicTBUS Haj, NONOXKUTENHBIMU 11 OTPULATC. THHBIMI YNC/IAMM, 0GLIKHOBEHHBIMI 1
[IECATUYHBIMN [IPOGSIMM. 2
[elicTBust CO CTeneHsIMU, (hOPMY bl COKPALLEHHOTO Y MHOMEHUS.
B Tom YHC.IC NpaKTM4eCKNX 3aHATUM 1 nabopaTopHbIX paboT
CamocTosiTe.ibHast PaboTa 06yHaloLINXCs 1

Tema 1.3. FleomeTpua Ha
ILIOCKOCT™

Tema 1.4 MpoueHTHbIe
Bblumc. TCIIIM

BbINONHeHVe 3ajaHnii U peLLieHme 3aaa4 Mo Teme

MpocheccroHs. 1bHO-0pPHEHTUPOBAHHOE CofiePXKaHe 3
Buabl M/IOOK/X churyp v ux nnoaab

Mparryxo-0pyeHTPOBaHHbIE 33/ja41 B KypCe reOMeTPUM Ha M/IOCKOCTU

B TOM unciie NPaKTUHECKUX 3aHATUNA 1 1a6opaTopHLIX paboT

MpaKTuyecKoe 3aHATUe

«FeOMETpUst Ha NNOCKOCTYY 2
CamocTonTenbHas pa6oTa o6yyalounxcs

BbINanHCHNC 3a/jaHuii 1 peLLIeHve 3aa4 1o Teme
MpodeccroHa.1bHO-00HEeHTHPOBaHHOe co.1CpXKaHue 3
MpocTble NPOLEHTBI, pasHble COCo6bl X BbIYHANEHHS! CNOXHbIE ITOOMEHTbI

B ToyT 4HC.ie NpaKTU4eCcKMX 3aHATUM U .N1abopaTopHbIX padon

MpakTnyeckoe 3aHATUE Ne2 «MPOLEHTHbIE BbIYNCNEHUSY

CamocTosnebHas pa6oTa o6yuaioumuxcs

BbINonHeHve 3aaHnii 1 peLLeHme 3aay Mo Teve

Konbl KOMiicrciHi
hopMupoBanuLl
KOTOPbIX
croco6e iBvei n.nement
nporpamMme!

4

OKOI. OK02. OK02.
(5K 04 (5K 05. ()K 5.
(KO7. MK 79

(KO1. (PKO2. (PKO3.
(5K 04. (PKO3. (5K 06
Ko7

(KO1. OKO2. (KO3.
(5K 04. (PKO3. (XKOB.
(K07

OKO01.0K02.(K03.
OK04. OK 03. (K G6:
OKO7. MK | 9

OKO/. OK02. ()KO3.
(5K 04. OKO3. (K 06.
(KO7. MK/ 9



Tt%ta 1.5
YpaBHEHUA 1 HepaBeHCTBa

Tema 1.6 Cunembl ypaBrnemHm n
HepaBeHCTB

MpodeccnoHa. TeHo-0pMeHTHPOBM1Hoe cogepkaHme
JvHeliHble, KBaAPaTHbIe, APOGHO-. TUHEHHbIE PABHEHA 1 HepaBeHCTBa

B TOM 4HC.Te MPaKTUHECKUX TaHATHIA U .Ta6opaTopHbIX pa6oi
MpakTnyeckoe 3aHATUE XS3 «YpaBHEHUA W HepaBeHCTBa»

Cawmoc TosiTc.1blias paboT a 0byHatoLmuxcs

BbINO.THCHUE 33/1aHUiA 1 PELLIeHVE 3aa4 110 Teme

Co.1CP>kaHHe

1 Cnocobbl peLleHUs CUCTEM NMHEMHbIX ypaBHeHWid MoHATUSA MaTpuua 2x2 u 3x3.
onpesenuTens .MaTpuLbl

2-MeTop Maxcca. CUCTeMbI HeNMHEWHbIX XpaBHeHUIA. CUCTe. bl HepaBEHCTB
B TOM uneTe NPaKTUYeCKNUX TaHSTHIA H .1aGopaTopHbIX pa6oT
CamocloHTe.1bllasi paboTa ofyqatoLuxcs

BbINoNHEHe 3a/jaHuii 1 peLLieHe 3a/jay 1o Teme

PA3LEN 2MPAMBIE N MNOCKOCTW B MPOCTPAHCTBE. KOOPAVNHATbBI N BEKTOPbI B MPOCTPAHCTBE

Tema 2.1 OCHOBHbIE MOHATUN
CTepeomeTpuu. Pacrio.10>KCHUC
npsAmMbIX 1 | |.TockocTei

Tema 2.2Mapa.xle.lbHoCTb
nNpsiMbIX, NPsiMoiA 1 M.10CKOCTH,
ILIOCKOCrecil

Tema 2.3 MepreHaHK>. FIPMOCTb
npambix, MpAMOL1 n M.10CK0C,
ILIOCKOCICH

Co.aep>kaHune

MpeameT cTepeomeTpun. OCHOBHbIE MOHSITUS  (TOYKA, MpsiMasi,  aTOCKOCTb.
MpOCTPaHCTBO) OCHOBHbIE ~ aKCMOMbI  CTEPEOMETpUM Mcpecekarowmcest.
apa.T.TeNbHbIC 1 CKPELUNBAOLUMCCS MpsiMble. MPU3HaK 1 CBOVCTBO CKPELLMBAIOLVXCS!
NpsiMbIX. OCHOBHbIE MPOCTPAHCTBEHHBIE (IUrypbI.

B Tom 4IIC.16 npakTuyeckux Tananiii n na6opaTopHbix paboT

CamocTosTC. 1bHast paGoTa 06yHalouynxcst

BbINoNHEHe 3a/jaHuii 1 peLLeHe 3a1ay 1o Teve

Co.nep>xaHue

Mapa.xTe.TbHble MNpsiMasi U aTockocTb. OnpegaTteHne [MpusHak. CeoiicTBa (C
[0Ka3aTenbCcTBOM) MMapa.xTe.ThHbIC NMOCKOCTU. Onpefenenne MpusHak CeoiicTea (¢
[10Ka3aTenbCTBOM). TeTpasap v ero ae.MeHTbl. [apa.xTe.Tenuneg v ero XTeMeHTbl
CBOliCTBa NPOTUBOMATOXHbLIX PaHeii U AuaroHaneii napaxrcienuneaa. MocTpoeHve
ceueHnii PelieHne 3anay

B TOM umcne NPakTUYECKNX 3aHATNIA U .TaGOPaTOPHbIX PaGoT

MpakTuueckoe 3aHsite Ned  (lapaxTCALHOCTL MPSIMbIX, NPSIMOA M ATOCKOCTW.
nnockocTeii»

CaMoCTOSTCTbHAs paGoTa 06yHalounxcst

BbINonHeHVe 3a1aHnii 1 PeLLIeHVe 3aa4 Mo Teme

Co.'Kp>KaHHe

MepreHAnKyNsipHble  NpsiMble  MapaxTcibHble  MPsMble,  MepPreHAMKYNspHbIE K
MTOKOCTA Mpur3HaK MNCPRCHAHKX. TAPHOCTU NPAMDK UM NNOCKOCTU [loKasaTensCTBo

OKO01. OK02. OKO3.
OKO04. OKO05, OKO6,
OK07. MK 1.9

OKO!. OK 02 OKO3.
OKO04. OK 05. OKO6.
OK 07
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OKO1. OKO3. OKO04.

OA 0f/. OKO3. OKO04.
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Tema 2.4 Teopema 0 i pex
|1Cpuie)n>1k>. 1sipax

Tema 2.5 Napa.1X.TbMbIC,
11ep|1C11.111ky. vpmve,
ckpCimiHaH)lllleca npsamble

Tema 2.6 Pewweume ia.ia4.
Mpsamble 1 NL10CKOCTM B
npocTpaHcTse

Tema 3.1/lekaproBbl KOOp.UTaThbl
B NpocTpaHcTBe. PaccTosiHne
MEXAY .LIYMs TOUKaxXT.
Koop.11M1aThl cepe.THbl 0TPOKa

Tema 3.2 BekTOpbl B

MCPNeHNMKX.TAP W HaknoHHasi.  [epreHAMKynsipHble  M/IOCKOCTU
riepreHavIKy IIPHOCTU M.TOCXOCTEH. [J0Ka3aTebCTBO

PaccTosiHNs B MOOCTOAHCTBE

B Tom Y/C.CnpakTU4eCKNX TaHANi1n nabopaTopHbIX paboT
Ca.moc10s1 1e. bMasi paboTa obyvatomiuxes

BbIMONHEHVE 33/JaHUN 1 PeLLIeHVE 3a/a4 M0 Teme
CopepxxaHue

Teopema 0 Tpex neprieHANKynsipax [loKasaTeNbCTBO
N/I0CKOCTBIO YTON MEXAy M/I0CKOCTAMMN

B TOM mic.ie NpakTU4ecKunx 3aHsArmii n .nabopaTtopHbix paboT
Camoc10siTc.bllasi paboTa oby4atowmnxcsa

BbIMONHEHVE 331aHUN 11 PeLLIeHVE 3aa4 MO Teme

MpocheccroHa. 1bl10-oprcrlpoBaniHoC coaepXkaHne

MpusHak

Yron wmexay npamoi u

AKCHOMbI  CTepeoMeTpUn MepneHavKynspHOCT  MPSIMOMA 1 M/IOCKOCTH,
napa-XnenbHoCTb ABYN MPSIMbIX, NCPICHAVIKY.ISIPHBIX MI0CKOCTH, MEPreHAVKYsPHOCTL
nnockocTeit

B TOM uric.fie NPaKTUHECKNX 3aHATUILM .1]a60palopubix paboT

MpaKTuyeckoe 3aHATUE «Mapa.nne.TbHbIC. Nepn pHbIE,

npsmbie»

CamocTosle.>bilan pa6ota obydatowmxcsa

BbinanHeHHe 3a/jaHuii 1 peLLeHve 3ajaq o Teve

Copgep>kaHune

PacrofoxxeHne MNPsiMbIX U M/IOCKOCTel B NPOCTPaHCTBE. [epreHAnKynsipHOCT 1
NapaxTCibHOCTb NPAMBIX 1 MIOCKOCTelA. CTCPeLLmMBaIoLIMECs) MPsMbIE

B TOM YHC-Te NPaKTUYECKUX 3aHATUI 1 .N1a60PaTOPHBIX PaboT

CawmocTosTe. lbHasi paboTa 06yqalounxcs

BbIMONHEHVE 3a/jaHiA 1 peLLeTLLe 3aJa4 Mo Teme

PA3LEN 3. KOOPANHATbLI 1 BEKTOPbI

Copgep>kaHune

[leKapToBbl KOOPAWHATLI B MpocTpaHcTe [pocTeiiluve 3afauM B KOOPAVHATAX
PaccTosH1e MeX/ly Asyms TOUKaMU, KOOPAVHATbI CEPE/NHLI OTPe3Ka

B TOM YHeTe NPaKTUHECKNX 3aHATUI 1 .NaG0PATOPHBIX PaBoT

CawmocTosTe. brasi pabota 06y4alounxcs

BbinanHeHHe 3a/jaHuii 1 peLieHve 3aa4 Mo Teme

Copgep>kaHune

(>K 0L OKO3. OKO04.
ok 07

OKOI. OKO3. OKO04.
OK07. MK /79

OK02
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OKO02. OKO3. OKO04.
OK 07

OKO02. OKO3. OK04



npocTpaHcTBe. BeKTopbl B MPoCTpaHCTBe CNOXeHWe 1 BblYMTaHMe BEKTOPOB. YMHOXeHUe BeKTopa Ha
Yron mMexin> BeKT opamu. uACNO- KomnnaHapHble BeKTOpbl. CKaTsApHoe npousBefieHue BEKTOpoB PaasoxkeHuc
CK'alsipHoe NpousBeneHHe BEKTOpa MO TpeM HeKOMMnaHapHbIM BekTopam KoopauHaTbl BekTopa, CKanspHoe A
BEKTOPOB npov3BefeHMe BEKTOPOB B KOOpAVHATax, yraT Mexy BeKTopamn, Yron Mexay
NpsMOA U MNOCKOCTBIO, YTON MeXIy M/IOCKOCTSMW  YpaBHEHMe  M0CKOCTH.
FeoMeToMYeCKUiA CMbICN OMpeaenunTens 2x2
B Tom 4iic.ie NnpaKTUYeCKNX 3aHATUI H .n1abopaTopHbIX pa6oT
CamocTosTe.Thilas pa6oTa 06yyaloumuxcs 1
BbINONHeHVE 3aaHMii 1 PeLLIeHe 3aa4 o Tome
Mpodpecc! 0-OPHEHTU 3

KoopguHaTHas mnockocTs B p: i n aTowapeii Ha atockocTu
KonmuecTBeHHble pacHeTb!

B Tom Hiicie mpakTUyeckux 3aHATHILM .1]A60paToOPULIX paboT

MpakTuyeckoe 3aHATUe Ne6 «KoopauHaTHas aToCKOCTb. BbluncneHue paccTosiHvin n 2
nnowazeit Ha NocKocTM KoNMUecTBEHHbIE pacyeTbl»
CamocTosTe. IbHasi pa6oTa 06ydaloumxcs
BbIMo.THeHMe 3ajaHMVA 1 PeLLIeHVe 3aa4 Mo Teme
CopeprxaHve 3
[lleKapToBbl KOOp-AMHATLI B MPOCTPAaHCTBe BeKTopbl B MpocTpaHcTse CrioXeHue U
BbIUMTAHME BEKTOPOB YMHOXEHME BEKTOpa Ha umcno. KommnaHapHble BEKTOpbI
CkansipHoe NpoM3Be/ieHNe BEKTOPOB Pax/ioyKeH1e BEKTOpa Mo TPeM HeKOMM/aHaPHbIM
BekTopam llpocTeiiluve 3afaun B KoopavHatax KoopauHaTel BeKTOpa, paccTosiHMe 2
MeX/y TOUKamyl, KOOPAWHATbI CepearHbI OTPE3Ka, CKaNsPHOE MPON3BE/EHNE BEKTOPOB
B KOOPAWMHATAX, YTON MEeX/y BeKTOpamu, yrofl Mexudy MpsMOi 1 MI0CKOCTbIO, yron
MEX[X aToCKOCTSIMM

B TOM 4uMCne NPaKTUYeCKUX 3aHSATUI 1 .N1a6oPaTOPHBIX paboT

CamocTosTe.bHasi paboTa 06y4aloUmnXCst

Tema 3.3 MNMpakTuko-
OpPUEHTUPOBAHHbIE 3a.Ta4IL HA
KOOPAVNHATHON FMOCKOCTU

Tema 3.4 Pciiiemie 3agau.
KoopauHaTth! |l BEKTOpbI

1
BbINTHeHMe 3sNaHWIA 1 OBLLEHNC 384 M0 Teme
PA3AEN 4. OCHOBbl TPUTOHOMETPUWN. TPUTOHOMETPUYECKUNE ®YHKLUWN 45/6
CopgepxaHue 3
PagviaHHas Mepa yrna. MOBOPOT TOUKM BOKPYr HauaTa KOOPAMHAT OnpepeneHue
Tema 4.1 TpUrOHOMETpHYECKHE CUHyCa, KOCWHYCA, TAHTEHCA W KOTAHreHca 3HaKW CUHYCa, KOCWMHYCa, TaHreHca u N
yMKIHLNPOK3B0. B 100 yrna, KOTaHreHca Mo YeTBepTsAM. b Mexay ) OM, TaHreHCcoM 1
uHeTa. PaTuaHHau H rpagycHas
KOTAHreHCOM OAHOTO 1 TOro e \rna
mepayrna . o
B TOM 4Hcie NpaKTU4ecKux 3aHATU 1 .Na6opaTopHbIX pa6oT y-

Camoc roHTCTbHasi pa6oTa 06THalWMNXCA

OK 07

OKO02. OKO3. OK04.
OK07. MK 19
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Tema 4.2 OCHOBHble
TPHIOMOMCTPUYECKHE TOXK/ECTBA.
DOPMC.NIbl MPHBENEHHS!

Tema 4.3 CuHyc, KocuHyc, raHieiic
cyMmbl Il pasHoe i HABYX yt.loK
CHMYC 11 KOCUHYC IBOHHOTO yr.ia.
®opmynbl iio.ioBiiHHoro V1 .1a

TemMa 4.4 ® ynkuynu, Hx CBOMNCTBA.
Cnoco6bl 3afauHM (hyMKLUUH

Tema 4.5 TputoHOMeTpUyeckne
(DYHKUWH. X CBOIicTBa U rpadvkun

Tema 4.6 Mpeo6pasoBaHue
rpahyKoB rPHIOHOMErPHYECKMX
hyHKLMIA

BbinasHeHve 3aaHi 1 PeLLIeHVe 3aa4 1o Teme
CopepxxaHue
1 TpuroHomeTpuyeckme TOXAECTBA CUHYC, KOCWHY C. TAHTEHC 1 KOTAHTeHC yrnoB a n

2. ®opmn'.3bl NpUBEAEHUSA

B TOM 4MC.38 NPAKTUYECKNX 3aHNTHILU .1a60PaTOPHBIX PaGoT

Camoc rosiTc. lbuasi paboTa 06y4alouuxcs

BbiMoiHeHe 3a1aHuii 1 peLLieHme 3aa4 no Teme

CopepxxaHue

1 Cymma v pasHOCTb CMHYCOB. CyMma M pasHOCTb KOCUMHYCOB. CUHYC WM KOCUHYC
[1BOIHOTO yrna. ®opMyibl NAOBMHHOIO Vr.ia.

2. Mpeo6pasoBaHMsi CyMMbl TPUTOHOMETPUYECKMX (YHKUMIA B MPON3BEAeHME 1
npovsBeaeHNst B CyMMy. BbipadkeHne TPUrOHOMETPUUYECKNX (OYHKLWGA Yepes TaHreHc
MONOBUHHOIO apryMeHTa.

3. Mpeo6pa3soBaHusi NPOCTEALLIMX TPUFOHOMETPUUECKIX BbIPAKEHNIA

B tOM uncnie NpakTUYeCKMX 3aHATUIA 1 .N1a6opaTopHbIX paboT

CamocToun1C lbllav pa6oT a oby4atoLHxest

BbiNo. THeHVE 3a/jaHuii U peLLeHe 3a/ay Mo Teve

CopepxxaHune

06.7acTb OMPCACTEHUS U MHOXECTBO 3Ha4eHWii ChyHKUMIA. YeTHOCTb, HEYETHOCTb,
NepuoaNYHOCTb oy HKUMIA. Cnocobbl 3agaHus (hyHKLMA

B rom uncne NpajcTUYECKUX 3aHATUIA 1 .N1aGoPaTopHbIX paoT

CamocTosTenbHas pa6ona 06y4atoLnxcs

BbinonHeHve 3aaHnii n peLLieHme 3aaq 1o Teme

MpocheccHOHa. IbHO-0PUEHTHPOBAHHOE COAEPXKaHNe

06nacTb OMPEefieneHNsi U MHOXKECTBO 3HAYEHWI TPUrOHOMETPUUECKMX  (DYHKLMIA
YETHOCTb, HEYETHOCTb, MEPUOANYHOCTL TPUTOHOMETPUYECKMX (DyHKLMIA. CBoiicTBa 1
rpathuky Pynkuymnii y = €COS X. V = sinX. y = lex. v = cte x

B ToM micie npaknuyeckux 3aHATUiA 1 .AabopaTopHbIX pa6oT

MpakTudeckoe 3aHsTve Ne7 «TPUIOHOMETPUYECKME G(yHKLMW, WX CBOWCTBA W
rpachukmy

CamoCcToNATCTEHAs paboTa 06yqaloUxcst

BbiMonHeHe 3ajaHnii 1 peLLIeHVe 3aa4 Mo Teme
MpodeccHOKaNbHO-0PHEKTHPOBAHHOE COAepXKaH1e

CoKaTvie 1 PacTsbkeHNe rPachkos TPUTOHOMETPUHECKNX (lyHKLIVIA.

Mpeo6pasoBaHue rpadkoB TPUTOHOMETPUHECKNX ¢y HKLMA

B TOM 4ncTe NpaKTUYeCKUX 3aHATUIA 1 .ia6opaTopiii,ix paéoT

MpakTuueckoe 3aHsTMe Ne8 «lpeo6pasoBaHMe TPA(MKOB TPUFOHOMETPUUECKUX

OKO1. OKO02. OKO3.
OKO04. OK 05. OK06.
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OKOI. OK 02 OKO3.
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Tema 4.7 Onucaxue
NpPOLWBONCTBEHHBIX MPOLECCOB C
MoMOoLLbIO TpathuKoB thynKUmnii

Tema 4.8 O6paTHble
TPUrOHOMETPUUCCK'HE (DyHKLMUM

Tema 4.9 TpuroHomeTpuyeckne
YPaBHEHUSI 1 HEPABEHCTBA

Tema 4.10 CucTembl
TPUrOHOMETPUYECKNX yPaBHEHUi

Tema 4.11 PcTeHHe 3ajay,
OCHOBbI FPUFOHOMCTPUM.
Tpw oHOMeTpUUecKne (yHKLUMN

O\TLLLA

CamocTosTeNbHas paboTa 06y4aloLmxcs

BbIMONHEHVE 3a/jaHii 1 PeLLIeHVe 3aa4 110 TCMC

MpodheccHOHa. TbHO-0PUCT TUPOBAHHOE CONepPXKaHNC

Mcnonb3oBaHne CBOVCTB  TPUTOHOMCTPLHECKMX (YHKUMIA B  NPOMECCHOHA-MbHBIX
3agava.x

B rom 4u1cne npak4M4eckHX 3aHsil uit 1 .1a60paTopHbIX pa6on

MpakTuueckoe 3aHsTve Ne9«OMMCaHMe NPON3BOACTBEHHBIX MPOLIECCOB C MOMOLLBIO
rpachkoB hyHKLU»

CamocToATCbHaH paona 06y4alomxcs

BhINo.NHeHVE 3a/jaHUIA 1 PELLIEHNE NSY 110 Teme

Co.nep>kaHHC

O6paTHble TPUroHOMeTpUYecKre hyHKLMKM WX cBolicTBa 1 rpachukm

B TOM uYncne NPaKTUYECKNX 3aHATUI 1 .NabopaTopHbIX pa6oT

CamocionrcnbHau pa6ona o6y4arLmxcs

BbiNonHeHve 3aaHmii 1 peLLieHme 3aa4 o TCMC

CopepxkaHune

1 TpUrOHOMETPUUYECKME yPaBHEHMS

YpaBHeHVe Cos X = a YpaBHeHMe sm X = a. YpaBHeHue tg X = a. ctg x = a. PelueHve
TPUrOHOMETPI yp: 7] TUNOB; npocTeiiuve
TPUroHOMeTPI yp 3 K KBA[paTHbIM,  peLlaemMble
PA3N0XKEHUEM HA MHOXWUTENM, OAHOPOAHbIE

2.MpocTeiiLume TPUrOHOMETPUYECKIIE HEPABEHCTBA

B TOM 4uMCne NPaKTUYECKMUX 3aHATUI 1 .1a6opaTopHbIX paboT

CaylocloUTcabHas pa6oTa 06y4arLmxcs

BbIMONHEHVE 3a/jaHii 11 PeLLIeHne 3a/jay Mo TCMC

CopepxkaHne

CUCTeMbI MPOCTEHALLINX TPUTOHOMETPUYECKIX yPaBHEHMT

B TOM 4uC/ie NPaKTUYeCKNX 3aHATUI H 1a6opaTopHbIX pa6oT

CaynocTosTCTbHasi paboTa 06yyarLmnxcs

BbinonHeHve 3aaHuii 1 pellieHve 3aaa4 no TcMe

CopepxxaHue

Mpeo6pasoBaHiie TPUrOHOMC/IPUUCCKNX BbIPaXeHNi PelueHre TPUroHOMETPUHECKIX
YPaBHEeHWiA 1 HEPaBEHCTB B TOM YMCNE C UCNO/b30BaHNEM CBOWCTB PyHKuuit.

B TOM uync/ie NPaKTUYeCKMX 3aHATWI 1 .1a6opaTopHbIX paGoT

CamocnosrcnbHas pabota oby4atouuxcs

BbINanHCHNUC 3aAaHuii U pelLeHie 3aa4 Mo Teme
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Tema 5.1 Komruek'cHble yncna

Tema 5.2M|)umeHclllle

Tema 6.1 MoHATUE NPOU3BOAHONA.

®opmy.nbl H iipaBiLia
ndepeHnnpoBaHHA

Tema 6.2 Mpon3Bo.11bIC CYMMbI,

PasHOCTW NPOU3BEAEHNN,
4acrHoro

Tema 6.3 MpounssogHble

PA3LENS5 KOMMNEKCHbBIE HACNA

CopepxaHune

1 ToHATUE KOMMIEKCHOTO YMcna COMPshKEHHbIE KOMILEKCHbIE YWCA, Moayns w
aprymMeHT  KOMSUICKCHOro — uucna — ®opma  3ammucu  KOMMEKCHOTO  umMcna
(reomeTp! , TPUrOHOMET , anreép: ) 2.

2- ApncMETUYECKYIE AEVCTBIS C KOMIVIEKCHBIMU Ynciamu

B noy|] uncne npakTU4eCKUX 3aHsin nii n nabopaTopHbIX pa6oT

CamocTosTensHas pa6ota 06y4alTnxcs

BbINaNHCHIC 33/jaHUiA 1 PeLLIeHme 3aa4 1o TCMC

CopepxxaHue

BbIMONHEHVE PACUETOB C MOMOLLBI0 KOMMIIEKCHBIX Yicen. MpuMeps! MCTonb3oBaHNs
KOMIM/IEKCHBIX Yncen

B IOY! yncne npakT! 3amMATUIn 1 pa6oT

MpakTuyeckoe 3aHsATVe Nel0 «KomnnekcHble yncna»

CamocTosiTensHasi pa6ota 06y4aloLnxcs

BbIMONHEHVE 3a/jaHii 11 PeLLieHVe 3aa4 Mo Teme

PA3JEN 6. TPON3BOAHAA ®YHKLUWNWN. EE MPUMEHEHUNE

Co.lepxaHHe

OnpejeneHre YMCNOBOM MOCNEAOBATENLHOCT W CMOCOGbLI ee 3agaHust  CBoiicTBa
UMCNOBBLIX  MoCnefoBaTensHocTeli  OnpefjeTeHVe nNpejena  MociefoBaTelbHOCTY
BbiuvcieHre Npefienos nocnefoBaTensHocTed Mpeden (yHIOWN Ha GECKOHEUHOCTU
Mpegen dyHKLyM B Touke. [Mpupatlenne aprymeHTa MpupatieHve (yHKm 3amaum,
npyBoAsLME K TMOHATUIO MPOW3BOAHOM OnpejeneHve MPOV3BOAHOA ANropuTM
OTbICKaHWst MPOV3BOAHOI

B TOM uMC/e NPaKTNYECKNX 3aHATUIA 1 .1a60PaTOPHbIX paGoT

CaylocTosTcbHas paboTa 06yHaloLLnXcst

BbinanHekue 3aiaHuii 1 peteHve 3aa4 no Teme

CopepxxaHue

1 ®opmy e AubhepeHUMpoBaHIs

2 MMpasuna andihepeHUMpoBaHNS

B TOYLuMCNe NPaKTUYECKNX 3aHSATUIA 1 .TaGOPaTOPHbLIX pa6oT

CamocTosiTensHas pa6ona 06y4atoLnxcs

BbinanHeHve 3a/jaHuii 1 PeLLIeHVe 3aa4 Mo Teme

Co.nep>xkaHuc
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TPIMOHOMCIpHMCCK'HX thy HKUHH..
Mp011)BO; |Mas C.AOKII0A chyHK'MHM

Teme 6.4 MoHAwWwC 0
HenpepbIBNUOCTH (hyHKUMKU. MeTog
MHlepBa.108

Tems 6.5 FeomeTpuyeckunii n
hul1beck 1M OVbICL iipoifiBO.iiioif

Tema 6.6 ® nn4eckuii cMbic.1
fipoiuBo. B
Npotheccrnoks. bHbIX 3agadax

Tema 6.7 MOHOIOHHOCTb
hynK'1Im. TouKK Kerpemuma

1Mpon3BoAHAs TAKIOHOYETPUHECKIX (HHKLVIA.

N.OnpcAcAcHWEe CTOXHOI huniumm. Mpon3BoAHas CA0XKHOM huToLMmn

B 104 4HC.ie NnpaKTU4YecKux 3aHATHU nnabopaTopHbiX paboT

CamocTosiTe.jbHaH pa6oTa 06y4aHNHUKCS

BbINoNHeHMe 3aaHnii 1 peLLieHve 3aa4 No Teme

Copep>kaHue

MoHsTVe HenpepbiBHOM (DyHKLMM CBolicTBa HenpepbIBHOW (hyHKUUM CBsizb Mexay
HENpepbIBHOCTBIO 1 AUD(HEPEHLMPYEMOCTLIO (DYHKUMM B TOUKE ANTOPUTM peLLeHust
HEPaBEeHCTB METO/J0M VIHTEPBA.I0B

B TOM YMCTC NpaKTUYecK*nx 3auHTU| | 1 .Ta6opaTopHbIx paboT

CamocTosTeTbMas pa6oTa 06yyalumxcs

BbINoNHeHMe 3a/1aHNii 1 peLLIeHe 3aay Mo Teme

Copep>xaHue

FeOMeTPUYHECKNIA  CMbICN  MPOU3BOAHOW  (PYHKUMM -  yrnoBOW  KO3I(hDULIMEHT
KacaTenbHoOil K rpacdwmky (yHKUMM B TOYKe YpaBHeHWe KacaTenbHoii K rpachmky
(hyHKUMM. ANTOPUTM COCTABNEHUS! yPABHEHMSI KacaTenbHOW K rpadwiky hyHKummn
\=ftx)

B TOoM uuncne npakTuyeckux 3aHsATH n .laCopaiopHbix pa6oT

MpakTuueckoe 3aHsiTye Nell «TeOMETPUYECKMIA 1 (IM3NUECKIT CMBICA MPOU3BOAHOM)
CamocTosTC. bHast pa6oTa 06yyaloumxcs

BbINONHEHME 3a1aHN 1 peLLieHie 3aa4 No Teme

Copep>kaHue

DU3NYECKINIT (MEXaHNYECKWIA) CMbICT MPOU3BOAHON - MrHOBEHHasi CKOPOCTb B MOMEHT
BpemMeHU t: v = S' (t)

B ToM WIC.1C npaKTUYecKux 3aHATWIA 1 .Ja6opaTopubix paoT

MpakTuueckoe  3aHsitue  Xsl2  «DU3NUECKWA  CMbICH  MpOM3BOAHONA B
npodeccMTaTbHbIX 3ajadax»

CamocTosTe.lbHasi pa6oTa 06yyaloumuxcs

BbINonHeHe 3aaHnii 1 peLLieHve 3a1au4 no Teve

CopepxkaHue

| MOHOTOHHOCTb ¢hy HKLWM

Bo3pacTakueu y6biBaHne (yHKLWM, COOTBETCTBME BO3PACTAHMSA U y'GbIBAHNS (y KKLIO3
3HaKy' NPOM3BOAHOV [OHSATVE MPOM3BOAHOM BLICLLETO MOPSKA, COOTBETCTBME 3HAKA
BTOPOi1 NPOU3BOAHOI BLITTUIOCTU (BOTTTOCTM) (IXHKLMW Ha OTpe3Ke.

2.Touku aKCTpemMy Ma

3agaum Ha MaKCUMyM 1 MUHUX3YM TOHSITE acUMNTOThI, CrOCOGbI 38X ONPCae. TeHWst
AIrOPUTM  ncc.AcaoBaHHA (\HKUMM W TMOCTXIOEHUS ee rpadmka C  MOMOLLbIO

(K 04. OKO5. OKO6.
OKO07

(5K OL OKO02. (XK 03.
OKO04. OKOS. (XK B
(K 07

(>KO!. OK02. OKO3.
7~)K04. OKO3. OKO6.
OKO07

OKO!. OK 02 OKO3.
OKO04. OKO3. OKO06.
OK 07

OKO01. OK02. OKO3.
OKO04. OKO3. OK06.
OKO07



Tema 6.8 M ccT.10navHe hyMKUHH
Il iiocipoeime |pacurkos

Tema 6.9 Han6o.biHcC H
iiaiiMaibtiicc s3HaueHusa ynkuun

Tema 6.10 Haxox.IClmc
oiiiTiMaibiioi'o pesynbTaTa c
MOMOLLEKO NPOM3BOAHO B
NpaKTUYeCKNX 3a3ayax

Tema 6.11 PeTcHue 3atau.
Mpon3ssogHas hyMKUMH, ee
nprMeneHHe

NpPOV3BOAHOI. Jpo6HO-NMNHeiHas cy HKUUA
B ToM UMCIC NpaKTUUecKm» 3aHST UH 1 1a60paTopHbIX paoT
CaMocTosTC-3bHasi pa6oTa 06y4aroLyUXCst
BbINONHeHVe 3aaHNi U PelLLieHme 3aa4 no Teme
CopepxkaHune
ViccnepjoBaHyie dy HKLMM HA MOHOTOHHOCTb 1 MOCTPOEHME rPatinkos
ToM uncne npakTuyeckumx laiiHTiiii n.1la6opalopHbix patoT
MpakTuyeckoe 3aHsATHe Nel3 «MccnegoBaHme hyHKLMIA U NOCTPoeHWe rpadrKoB»
CamocTosiTensHasi pa6oTa 06y4alumxcs
BbIMONHEHVE 3a/jaHuii U PeLLieHme 3aa4 Mo Teme
C opepxxaHue
HaxoxxaeHne HavbonbLIero W HavMeHbLUero 3HauveHWin (yHKUMIA, MocTpoeHue

rpachKoB MHOTO4NIEHOB C MCMONb30BaHKUEM annapaTta MaTeMaTU4ecKoro aHanmsa,

} rom yncTe npakTUYECKMX 3aHATWI 1 .TaBopaT OpHbIX pa6oT
CamocTosTesbHast pa6oTa 06yyalumxcs

BbIMONHEHVE 3a/1aHNii U PeLLIeHme 33a4 Mo TCMC_

Mpod NasbHo - op HMOe co.kp>Kalive

Hau.MCHbLLUEC 1 HanGorbLLIEe 3HavUeHE (yHKLMN

30.M 4HCie NpaKTU4YeCKNX 3aHATUIA 1 .TabopaTopHbIX paGol
MpakTuyeckoe 3aHATUe Nel4 «HaviMeHbllee U HanbaTbLICC 3HaueHVe (PYHKLUMY
CamocToATCTbHasH pa6oTa 06yyalumxcs
BbiINiTHEHVE 3a/jaHuii 1 peLLieHme 3aa4 no Teve
Copgep>kaHue
®opmynbl H MpaBuna AudepeHUMpoBaHns  VicesefoBaHne (hyHKUMA C MOMOLLbIO
NpPOV3BOAHON. HanGonbLee 1 HaUMeHbLLIEE 3HAYEHUS (DYHKLM

ToM 4iicie NpaKTUYeCKNX 3aHATWIA 1 .labopaTopubix patoT
MpakTuyeckoe 3aHaTUE Ne 15 «Mpon3BoaHasA (PYHKLLO< 1 ee NpUMEHeHne»
CamocTosTCIbHas paboTa 06yyaloumxcs
BbINATHEHME 3a/1aHnii U peLLieHVie 3a1a4 No Teme

PA3LAEN 7.MHOTOTPAHHNKWN NTENA BPAWEHNA

Tema 7.1 Bep! . pebpa, i paHun
Milo1al panumnka WpTma. ee
cocTaB. 110 1mc. cedeHue. Mpsmasn
Y MpaBu.IbHast NPU3Mbl

Copep>kaHue

MoHsiTue  MHoOrorpaHHMKa [Ero anemMeHTbl  BeplmHbl, pebpa, rpaHu [laroHats
CeueHve  BbiNyTCTble 1 HEBbIMYaTbIC MHOTOTPAHHUKW [MoHsITME  Npuambl  Ee
OCHOBAHWsi M GOKOBbIE TpaHW. BbicoTa Mpu-3vibl [psiMasi 1 HaaToHHasi NpusMa.
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Ky6.
CeuyeHue Kyb6a. napaxnc.icriitneja

Tema 7.3 MNupamala, ee
cocTas.'HioIlHe, ceueHue.
MpaBunsHas nupamuna.
YceueHHas niipaMiua BokoBasi 1
HO.Tas MOBEPXHOCTb MPU3MbI,
nupamnap

Tema 7.4 CuMmeTpus B KyGe,
napa.ute.1CMHrkne, npusve.
iiiipaMiue

Tema 7.5 MpumMepbl CUMMETPUIA B
npoceccun

Tema 7.6 MNpaBn.lbHbIC
MHOTOrpaHHUKN, UX CBOMCTBA

Tema 7.7 Uilthiup.ero

MoaBu3bHas npusma. Ee ceveHune

B rom uncne NpakTUHeCKUX 3anxTriuii 1 .nabopaTopHbIX pa6oT

CamocTosTesbHasi paboTa 06y4aloLIHKCs!

BbinanHeHe 3ajaHnii v peLLeHmne 3aaq no Teme

CopepxxaHue

Mapa.x/ie.nenunex CBOCTBA NPAMOXTANLHOTO Napanie-nenunens. kx6 CeueHne K\'6a.
napannenenunesa

B Tom 4iic.ie npaKTU4ecKnx 3aunivH 1 .nabopaTopHbix paboT

CamocTosTenbHasi pa6ona o6y4aroumxcs

BbIMONHEHVE 3a/jaHNii 1 PELLEHME 3a/1a4 Mo Teme

Co.ncpxanue

Mupamuna v ce anemeHTbl CedeHne Mpamuabl MpaBWibHas MpamMmga YceuyeHHast
rmpamuza M.1oaas 60KOBOVA 1 M10./HOM NOBEPXHOCTY MPU3MbI, MMPaMUZb!

B TOM YMCne NPaKTUHECKNX 3aHsiN Ui 1 1a6opaTopHbIX pa6oT

CamocrosiTcnbuas paéon a 06yHatoLnxeH

BbIMONHEHVE 3a/jaHuii 1 peLleHe 3aaa4 no Tevie

CopepxxaHue

CU.U.MCTPUS  OTHOCUTENbHO TOYKM, NPAMOM, nnockocT. Cu.MMCTpusi B KyGe,
wnege, Npus.ye. 1

B TOM 4uCne NPaKMMUCCKUX 3aHSTUI 1 1a60paTopHbIX pa6oT

CamocTosTenbHas pa6oTa obyyaloumuxcs
BbINofHeHe 3ajaHnii 1 peLueHyie 3aaa4 No Teve
MpotheccHoHa3bHO —OPUEHTUPOBaHHOE ColepyKaHne

CUMMENTXs! B NPUPO/E, apXUTCKIN Pe. TEXHUKE, B BbIT\

B 10M uncne NpakTUHECKNX 3aHATUI 1 .1aBopalopHbIX pa6oT
MpakTuyeckoe 3aHsTHe Ne16 «CUMMETPUSA B NPUpPOZe, a0XUTEKTX pe. TEXHWUKE, BOb T »
CamocTosTensHasi pa6ona 06ydaroumxcs

BbiINnonHeHve 3aaHnii v peLLieHve 3aad ro Teme

CopepxxaHue

MoHsiTve Np 0 MHOTOrp: . CeoiicTea MHororpal
B TOXI uncne NPakTUHECKNX 3aHSATUI 1 .N1abopaTopHbIX paGoT
MpakTndeckoe 3aHsTMe No17 «paBU/b33bIe MHOMOTPAs33anacH. UX CBOMCTBaY
CamocTosTesbHast pa6oTa 06ydaroumuxcs

BbInanHeHve 3a1aHnii v peLLesriie 3aaaq no Teme

CopepxxaHune
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corrae.19DTHe. CeveHune

Tema 7.8 KoHyc, eto
cocTaH. I (oTue. CeveHue KoHyca

Tema 7.9 YceueHHbI KOHYC.
CeueHue yceyenmo! 0 KoHyca

Tema 7.10 LWap v cchepa, nx
ceveHust

Tema 7.11 lNoHs rve 06 o6beme
re;ia. OTiioniemic o6bemoB
NoA06HbIX Te.n

Tema 7.12 O6beMbl U Ibiowanm

noBepxHOCTei Te.q

Tema 7.13 Kom6UHaNHH
MHOrOrpaHHUKOB 1 Te.l

LUvnuHap v ero anemenThl CedeHve LMMHAPA (Mapa.x1CnbHOe OCHOBAHMIO U OCK).
PasBepTKa UMIMHApa

B TOM uMC-ie NPaKTUYECKNX 3aHSILLH H .LIG0PATOPHbLIX Pa6oT

CamocroHTesbHasi pa6ota 06y4aloLnxcst

BbinanHeHve 3a1aHnii 1 peLieHve 3aa4 no Teme

MPodhecCHOHa. 1bHO - OPUEHTUPOBAHHOE CofiepPXKaHMNe

KoHyC 1 ero anemeHTbl CeueHne KOHyca (Mapasi-nankHoe OCHOBAHWIO U MpoXogsiliee
yepe3 BEPLUMT > KOHMYECKMe CeueHuns PasBepTka KoTca

B FOM uncnie NpakTUYecKUX 3aHSATUA 1 .]A60paTopHBIX PaGoT

MpakTuueckoe 3aHsTve Ne18 «K 0 Te, ero cocTaanstowmc. CedeHre KoTCar
Camoc10sTclbllas pa6oTa obyvatoLmxcs

BbIMoiHeHe 3a1aHuii 1 peLLIeHVe 3aja4 1o Teme

CopepxxaHue

YceueHHbIli KoTe [Ero 06pasxnoLuast v BbICOTa CedeHue yCeYeHHOro KoTca

B TOM unC/ie NPaKTUYECKUX 3aHSATUA H .1a6opaTopHbIX paGoT

CamocnosTessHasi paboTa 06yqalounxcs

BbIMNONHEHME 3a/jaHuii 1 pelLieHye 3aaq No TC.MC

CopepxxaHue

Lap v cihepa. B3ammHOe pacrionoykeHme ciepbl 1 NIOCKOCTU. CedeHre Liapa. C3beob!
B TOM YHe3e NPaKTUYECKUX 3aHATWI 1 .NaBOPaTOPHBIX paboT

CamocTosTenbHas pabota 06yqalownxcs

BbiINonHeHVe 3aaHWii 1 peLLelose 3aay no Teme

CopepxxaHune

MoHsATVe 06 o6beme Tena O631M Kyba 1 MPsIMOY roNbHOTO Napannenenunesa O6bem
NPVY3.Mbl M UMAMHAPA OTHOLLIEHNE 06LEMOB MOJOGHbIX Ten eoMeTPUYECKMii CMbIC
onpesennTensi 3-ro nopsKa

B rom 4Hese NpakTUYeCKMX 3aHATUIA 1 .N1aBopalopHbIX pa6oT

CamocTosTenbHas pa6oTa 06y4aloumuxcst

BbinanHeHe 3a/jaHuii 1 peLLieHve 3ajjay o Teve

CopepxxaHue

063/1MbI N33paMnabl v Kosaxca O6bem Lwapa. LLiowany noBepxHoCTel Ten

B TOM YHe3e NpaKTUYEeCKNX 3aHATUIA 1 .1a6opaTopHbIX pa6oT

Mpascn3syeckoe 3aHsTME Ne19 «O6bembl U anowjaav noBepxHoCcTel Ten»
Ca.mocTosTelbHas pabon a 06yqalowmuxcst

BbIMNONHEHVE 33/1aHNii U PeLLIeHMe 3a/1ay Mo Teme

CopepxxaHue

KOMGMHaUMM reoMeTpUUecKnX Ten Mcnonb3oBaHne KOMGUHALMIA MHOTOrPaHHKOB 1
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upaiiicmiH. FeomeTpuyeckue
KOMBHMaUHU Ha NpakTuke

Tema 7.14Pewwellve 3anay.
MHO10rpannmnkm u Te.sa
BpaTennH

PA3LEN 8.

Tema 8.1MepBoobpasHas
\1KMN1 MpaBu.ia HaXxoXNeHUs
nepBo0GPasHbIX

Tema 8.2 M.owans
KPWBO.ULLIEMHOW Tpanenviu.
®opm>.3a HbloTOHa - JleiibHnua

Tema 8.3 Heoiipe.3eieiitibiri n
ounpc.IC.eNIbI| UHTerp&3bl

Tema 8.4 MoHsATHe 06

Ten BOALLEHMS! B MNOAKTKO-00NEHTUOOBAHHBIX 3a1aqax
B IOM 4unC3e MPaKTUYECKMX 3aHATUIA 1 N1a60paTopHbIX paGoT
MpakTuyeckoe 3aHATUE Ne20 «KoMBUHALLMKN TEOMETPUHECKMX TC.1»
CaulocTosTe.'|bHasA pa6oTa obyyatowmxcs

BbinaTHeHve 3aaHNi 1 PELLIeH)K 3aJay 1o Teme

Copep>kaHue

O6beMbI U M.TOLAM NOBEPXHOCTU MHOTOTPAHHNKOB 1 Te.1 BpaLLeHNst
B ToM 4iic.ie NpaKTU4ecKnx 3aHATUIA 1 .TaGopaTopHbIX pa6oT
CamocTosrc. bHasi pa6osa 06y4aloLnxcst

BbiINasHCHNC 3a1aHnii 1 peLLIeHme 3anay Mo Teme

MEPBOOBPA3HAA ®YHKUWNWN. EE MPUMEHEHWUE

CopepxxaHue

3agada 0 BOCCTAHOB.ICHMM 3aKOHA [BWKEHMS M0 W3BECTKOW CKopocTw. [oHsiTve
VHTErpupoBaHusi  O3HaKO\bIEHWe C MOHATVEM MKICrpa.la M MepBooGpasHoi nnst
thxHkMn x-ftx) PelleHne 3aga4 Ha CBs3b MepBOOGPasHOW U ee MPOV3BOAHOIA.
BbM/CICH/AC nepBooGpasHoii A1A [aHHOW dyHkuwm  Tabnuua copmyn  ana
Hax0X/ieHIs NepBO06PasHbIX. V3XueHre NpaBuna esiMCTCHUS NepBo06PasHOi

B Tom 4HCie NnpaKTUYecKux 3aHATUI 1 nabopaTopHbIX paboT

CamocTonTe.lbHas paGoTa 06ydaloumnxcs

BbinaskekHe 3a/aHUiA 1 PeLLIeHVe 3an1ay Mo Teme

CopepxkaHue

3agaum, NPUBOASLME K MOHATWIO OMPC/E3EHHOTO WHTErpana - O BbIYMCIEHUM
nnowanm  KpuBaTWHERHON  Tp: . 0 mef ToukW.  [oHsATVe
onpeac.1CHHOlMo ukrerpasa. eomeTpl i wnd 1 CMbIC.T onpep oro

WHTerpana. ®opmxna HetoTwa— JflelibHnLa

B ToM U/C.1C NPaKTUYECK*HX 3aHUTHIi H 1a60PATOPHbLIX PaboT
CamoCTOoHTE. bHas paboTa 06yHaloLnxcst

BbinaTHeHMe 3ajaHNI 1 PELLIEHVIE 3a/1a4 110 Teme

CopepkaHue

MoHsATVE HEOMpPe/ieNeHHOTO NHTerpana

B TOM YMCne NPAKTUYECKNX 3aHSATUI 1 Na60paTopHbLIX PaGoT
CamocTosTchHas paboTa 06y4aroumxcs

BbinanHeHve 3aaHnii H peLLIeHne 3a/jay 1o Teme

Co.aepxkaHune
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oiipc.'ic.icHiiOM 11>1rcrpa.lc Kak
iLioma.iii kpuBo.iHiieHHOH
Tpaiiciimi

Tema 8.5 Ou{>e. |e.ICHHBbI
iiinci pa.i B XK1JHMm

MepBoo6parkam hyHKLUM, cC
iipiiMCiicmic

PA3AEN

Tema 9.1 CTeneHHasi yHKUHS, ee
cBoiicTBa

Tema 9.2 Mpeo6pasoBaHue
BbIPKEHNI C KOPHAMM M*0H
cTeneHu

Tema 9.3 CBoiicTBa e3eHeHun ¢
paunoHa blibIM H
CHACTBATE. bMbIM 110ka3alC MM

FeOMETPUYECKMIA CMBICA OMPC/C.38HHOMO MKTerpa.3a

B Tom YMCIC npakTUYecKux 3aHATWIA 1 .3a6oparopHbix paéoT
Camocrosrc.bHasi pa6oTa 06y4arLmxcs

BbINasKeHUC 3a/laHuii 1 peLLieHve 3aa4 Mo Teme

MpodeccroHa. 1bHO - 0pUMEHTUPOBAHHOE CofepXKaHe
FeoMeTprHeCKMii CMbICT ONpeneseHHOro NHTerpasa ®opmyna HetoToHa - JlciiGHsIwa

PellieHve 3a/)a4 Ha NPUMeHeHVE MHTErpasa f3st [ n
nnowagen

B TOM uMese HPaK-THECKUX 3aMsi1HIi 1 .3a60paTopHbIX pa6oT

MpakT33ucckoc 3aHATME Ne2l «Pi 3anad Ha np WHTerpasa [Ass

BbNUCNEHUS (DMNUECKNX BEMMUMH U N.3011aA"

CamocToATChbHas pa6oTa 06yyarLmnxcs

BbIMONHEHVE 33[1aHUVA 1 PeLLieHVe 3anaq Mo Teme

CopepxkaHune

MepBoo6pasHas dyHKUMM. MpaBurna HaxoXeH st NepBoo6pasHbIX. Ee nprMeHeHne
B IUM 4nese HpaKTUYCCK'MX 3aHATUIA 1 nabopaTopHbIX paboT
Camoc3osscTbmast pa6oTa 06y4aroLmxcs

BbINoNHeHVe 3a/jaHuii 1 peLLieHme 3aa4 Mo Teme

9. CTENMEHW N KOPHW. CTEMEHHAA ®YHKLUWA
Co.|epxxaHue

MoHsTUe KopHa TTOM cTemeHn W3 AeiicTBUTE3LHOrO umcna dysnwmm y = V5 mx
cBoiicTBa 1 rpamkun. CBOMCTBa KOPHS -0 CTerneHn

B TOM 4unese NPaTCTUHECKMX 3aHATNIA 1 N1a60PaTOPHBLIX PaGoT

Camocsosirelsmas paoTa 06y4aroLmxcs

BbinanHeHve 3ajaHnii 1 peLLeHVe 3aa4 No Teme

Co.3ep>kaHue

Mpeo6pasoBaHme NPPaLMOHABHBIX BbIDXKEHUA

B TOM 4ucne Npascruyeckux 3aTTaTUiA 1 1a6opaTopHbIX pa6oT

CamocTosirchbHasa pabosa obydaioun |uxcs

BbinanHeHve 3a1aHuii 1 peLLieHvie 3anay no Teve

ConepxkaHnc

MoHsITUE CTEMeHN C /0BbIM PaLMoHaNbHBIM NokasaTenem CTeneHHble (yHKUM, 1X
cBoiicTBa 1 rpathukmn

B rom 4Hese NpaK3nuCCKHX 3aHATUM H .1]a60PaTOpHbIK pa6o3

MpakTuueckoe 3aHsiTue  Ne22  «CBOVCTBA  CTeMeHW C  PAaUMOHANLHBIM 1
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Tema 9.4 PelueHve
MppauiiOHai iX ypaBHeHWii n
HepaBeHCTB

Tema 9.5 CTeneHn 1 KOpHU.
CTeneHHas yHKUWS

Tema 10.1 MokasareTbHas
hyHKLMSA, ee CBOWCTBa

Tema 10.2 PeweHune
nokasate.1bllbiX ypaBHeHW 1
HepaBeHCTB

Tema 10.3 CucTembl
voKasare. 1bI<bIX ypaBHENHH

AENCTBUTENbHBIM MoKasaTemrny

CamoCTOosTC. ThHasi paboTa 06yHalouuxcst

BbINLIHEHNE 33)aHNIA 1 PeLLIeHNE 3aau 110 Teme

CopepxkaHue

PaBHOCWNBHOCTb MPPaMUOHa. TbHbI\ >paBHEHWIn 1 HepaBeHCTB MeTofbl UX peLleHust
Py uppaL yp: i N HepaBeHCTB

B rou 4iic.ie npakTU4ecKux 3aHATUIA 1 .3a60paTopHbIX patoT

MpakTuyeckoe saHATHE \s23 «P: vppauyio np: i 1 Hep: B»
CamocTosiTe. lbHast paboTa 06yHalouuxcs

BbINONHeHNe 3ajaHNIA 1 PeLLIeHVE 3aJay 110 Teme

CopepxaHue

OnpegeneHue CTeMeHHOM YHKUMM VICMONb3oBaHWe ee CBOWCTB MPU  pelleHnmn
M3aBHEHWUI 1 HEPABEHCTB

B TomM UHC.1C NpaKTU4eCcKUxX 3aHsA3nii 1 nabopaTopHbIX paboT

CamocTosTC.3bHas paboTa 06yqaloumnxcs

BbINoNHEHe 33)aHNI 1 PELLIEHVE 3aJay 110 Teme

PA3LEN 10. TOKA3ATE/NIbHAA ®YHKUUNA

CopepkaHune

CTeneHb C  MpoM3BaTbHbIM  [€CTBUTENbHBIM  MoKasaTenem.  Onpegenevie
nokasaTtenbHOM (h)HKLUMKN. ee CBOCTBA U rpadmk 3HAKOMCTBO C MPUMEHeHVeM
nokasaTefbHOM d-HKUMM  PellieHne MokasaTe.TbHbI\ >paBHeHuii (hUMKLMOHaIbHO-
rpaguUyecKUM MeTo/ oM

B Tom Y/C.1CNpaKTUYeCKUX 3aHATUIA 1 nabopaTopHbIX paboT

CamocTosiTe.3bHast pa6oTa 06yHalounxcst

BbINoNHeHMe 3a/jaHuii 1 peLLieHVie 3ajay Mo Teme

CopepxxaHue

PelueHe nokasaTeNbHbIX >PaBHCKWIA METONOX« >paBHMBaK3{A rnokasaTeneii, MeTofoM
BBE/ICHNsI HOBOW MEPEMEHHOM, (DYHKUMOHA-bHO-TPAtiMUCCKUM  METO0M  PetuieHue
noKasaTe/bHbIX HePABEHCTB

B rou umc.3e MPaKTUHECKNX 3aHATUIA 1 .TaGOPaTOPHBLIK Pa6oT

MpakTuyeckoe 3aHATUe Ne24 PelLICHUC NoKa3saTe/bHbIX 0aBHeHWi 1 HepaBeHCTB»
CauocTosiTe.1bHasi paboTa 06yqaloLNXCst

BbINONHeHVe 3a/jaHuii 1 peLLieHve 3ajay Mo Teme

CopepxkaHune

PelleHVie CUCTeM MOKa3aTe. ThHbIX ypaBHEHWI

B rou 4iic.ie npaicnmecKiix 3aHATUiA 1 .nabopaTopHbIX pa6oT

OKOL
OKO04

OKOl
OK 04.

OKOL
OK 04.

OKo01

OK 04.

OKO01.
OKO04.

OKO!
OKO04

OK 02. OKO3.
OKO3. 0KO07

OKO02. OKO3.
OKO3. 0K 07

OKO02. OKO3.
OKO3. 0K 07

OKO02. OKO3.

OKO3. 0K 07

O K02. OKO3.
OKO3. 0K 07

OKO02. OKO3.
OKO3. 0KO07



Mpatomyeckoe 3aHATUe Ne25 «PelLieHMe CUCTEM MOKAa3aTC-3bHbIX M3aBHEHUI»
CamocrosTC. Tbilasi pa6oTa 06y4aroLnxcs
BbinasHeHHe 3a/jaHuii 1 PeLLIeHVe 3a1au 110 Teme

Co.TepxaHune 3
PelueHne 1 yp: i MeTonOM yp roKAa3aTC.3ci 1 METOf0M

Tema 10.4 Pciiiciiiic 3&3au. il HOBOWA Nnept i P rnokasare/flbHbIX HepaBEHCTB

Mokasalc.lbHas duKlla B Tom U/C.LCnpakTU4eCKNX 3aHsATUI1 1 nabopaTopHbIX pa6oT

CamocToHTC.Iblias pa6oTa o6yyaloLmxcs
BhINo. THCKIC 3a/jaHWiA 1 PeLLieHVe 3a/1ay Mo Teve

PA3LEN 11. NOTAPN®Mbl. TOTAPU®PMUNYECKAA ®YHKLUNA 2172
Co.Tep>kaHHe 3
Tema 111 /103 apuchm umc.Ta. Norapndm uncna [ecaTuHHbIA U HaTypanbHbIi norapud.ybl. Y1cno e 2
AecATunblit N Har>pa.bHbli B HOM U/C.IC NpaKTUYeCKNX 3aHSATUI 1 .nabopaTopHbIX pa6oT
101 apudimebl. Yucio e CamocloHre.bHast pa6oTa 06y4aro MHXCH
BbinasHeHHe 3ajaHuii 1 pelleHve 3aa4 no Teme !
CopepxkaHune 3
CBoiicTBa .30rapucthmoB Onepauus norapuchmMmpoBaHunst pd

Tema 11.2 CBoiicTBa .ioi apumoB.

" B TOM uncne NpakTUYECKMX 3aHAN HU U Na6opaTopHbIX paboT
Onepayus .10i apummposBavns P parop P

Camoc10511C 1blias pa6oTa obyyaiowmxcs

o 1
BhbIN0.3KCHUC 33[1aHUVA 1 PeLLIeHVe 3aJau Mo Teme
Co.nep>kaHune 3
Norapudmuueckasn ®x'HKUMA 1 ee CBOViCTBa
Tema 11.3 Nlorapucmunyeckas puchi o N
o B TOXI uncne NnpakTU4ECKUX 3aHATUI 1 naGopaTopHbIX pa6oT
chymkums, ce ceolicTea
Camoc10aTcbuasi pa6oTa obyyaroLmxcs n

BbiNanHeHnC 3aiaHmii 1 pelLieHvie 3aa4 no Teme
CopepxkaHune 9
1 NorapubMmnyecKne XxpaBHeHUst

MoHATVE noraputhmMnyecKoro >paBHeHUs OriepaLysi MOTEHLUMPOBaHVsi TPU OCHOBHbIX

o o 2
meToga noray : HKUVMOHA. NIbKO-T PACIUCCKIIA.
Tema 11.4 Petenue A P P ypasne yni pacp
o METO/] MOTEHLMPOBaHWS, METO/, BBefIeHNs1 HOBO NepeMeHHOI.
-10rapuMUUCCKIK YpaBHEHUI 1
2. Norapudmmyeckne HepaBeHCTBa 2
HepaBeHCTB =
B HOM uncne NpakTUYecKUX 3aHsATUI1 u nabopaTopHbIX pa6oT >
MpakTuyeckoe 3aHATHE Ne26 «P norapud P i1 1 Hep: B
CawmocnosiTesbHas pa6oTa 06y4alTMxcs 3

BbINonHeHWe 3ajjaHnii 1 pellieHvie 3a11a4 Mo Teve

OA O/, OKO2. (PKO3.
OKO04. OKO3. OKO7

OKOI. OK 02 OKO3.
OKO04. OKO3. OKO7.
nK19

OKOI. OK02. OKO3.

OKO04. OKO3. OK07

OA O/, OA' 02, OKO3.
OKO4. OKO3. OK07

OKOI. OK02. OKO3.
OKO04. OKO3. OK07

OKOI. OK02. OKO3.
OKO04. OKO3. OK07



Tema 11.5 Cuctembl

.101apHMUYECK UX ypaBHEHUN

Tema 11.6 1olapudmbl B Nnpupoae

H TeXHUKe

Nolapudmsl. lorapuchmnyeckas

hyHKLUMN

Tema 12.1MwuoxecTBa

Tema 12.20|>epauuu ¢
MHOXecTBamMm

Tema 12.3 Mpadbl

PA\3LEN

CopepxxaHue

ANTOPUTM  PELLIEHMSI CUCTEMbI YPaBHEHWI  PaBHOCK.1bHOCTb  /I0rapuUMU4eckinx
YPaBHEHUIA 1 HepaBEeHCTB

B ToM 4Hc.te npaknlyeckux TamsTHi H 4abopaTopHbIX pa6oT

CamocTouTe-ThHast paboTa 06yyarLnxcst

BbINONHEHME 33aHNI 1 peLLIeHVe 3aTaud Mo Teme

MpofccCHOHA.1bHO - OPUEHTUPOBAHHOE CO-XePXaHHC

MpumeHeHne norapudima florapudpmuyeckas cnmpars B npupoge Ee matemarudeckie
cBolicTBa

B HOM U/C.H* NpaKTUYecKnX 3aHATUI 1 .Ta6opaTopHbIX paboT

MpakTnyeckoe 3arTsiTnc Ne27 H/lora|>khmMbl B NpUpoae 1 TEXHUKe»

CamocToHTC.bllasi paboTa o6yvaloLmxcs

BbIMONHEHME 33aHNI 1 peLleHve 3aa4 Mo Teme

Co.3epXKaHHC

JlorapHd.MyuccKasn thyHKUWS. PeLueHe NpocTeimx . TorapuMUIecKnX ypaBHe Ui

B rom uncre NpaKTUHECKNX 3aMSITUA M .TaGopaTopHbIX paboT

CamocTonTc.lbllas pa6oTa o6yyatoLmnxcs

BbINONHeHME 33jaHNN 1 PeLLIeHMe 3aaq Mo Teve

12. MHOXXECTBA. 3/IEMEHTbI TEOPUWN TPA®OB

CopepxxaHune

TMoHsTMe MHOXKeCTBa MOAMHOXKECTBO Orepauyy ¢ MHOXeCTBaMn
B TOM 4iic.ie NpakTUYecKnx 3aHsATUi 1 .TabopaTopHbIX paboT
CamocToATCTbHAs paboTa 06yyaloTnxcs

BbINaTHCHUC 33aHNIA 1 PeLLeHve 3aaa4 no Teme
MpodeccrioHa.TeHO - OPUEHTUPOBAHHOE COfePXaHMNe
OriepaLyn ¢ .MHOKeCTBamMy PeluieHVe NpUKNaaHbIx 3agaq

B rom uncTe NpaKTUHECKNX 3aHATWI 1 .1A60paropubix pagoT
MpakTudeckoe 3aHsTve Ne2S1 «OMepaumm C MHOXeCTBaMW PellieHvie MPUKNagHbIX
sagaw

CamocTosrc. bHas paoTa 06y4aromnxcs

BbinartHeHue 331aHNi 1 PeLeHve 3aga4 no Teme

CopepxxaHune

MoHnATue rpaca. CBA3HbLINA rpad), epeBo, UMKT rpad) Ha aToCKOCTH
B FOM YHCLC npak'T4ecKnX 3aHSATUI H .Ta6opaTopHbIX paboT
MpakTnyeckoe 3aHATVE Ne29 «Ipadbi»

UKOI. () 02 OKO3.
OKO04. OKO3. OKO7

OKOI.OK02. OKO3.
OKO04. OKO3. OKO07.
nK19

OKOL OKO02. OKO3.
OKO04. OKO3. OK07

OKOI. OK 02 OKO3.
OKO04. OKO3. OKO07.
nK 19

OKO!. OK02. OKO3.
OKO04. OKO3. OKQ7

OKOI. OK02. OKO3.
OKO04.0K03.0K07.
MK 19

OKO!. OKO02. OKO3.
OKO04. OKO3. OK07



MHoxcciBa, Mpadbl 1 nx

HpVIMemMeMHe

Camoc10mMr&iblias pa6ota obyvatoLymxcs

BbinaTHeHve 3a/jaHuii 1 pelLieHve 3aaq no Teme

CopgepxaHue

Orepaunn ¢ MHOXeCTBaM1 OMNMCaHMe PCa.ThHbIX CUTY AUMIA C MOMOLLIO MHOXECTB
MpurMeHeHVe rpadios K PeLIEHNIO 3aaaq

B TOM YHCTe NPaKTUHYECKNX 3aHATUI 1 .Ta60paTopHbLIX pa6oT

CamOoCroHTC. lbHasi pa6oTa 06yyatoLnxcs

BbIMOHEHME 33/1aHNN 1 PeLLieHVe 3a/ja4 1o Teme

PA3AEN 13. 9NEMEHTbl hOMBUHATOPUKU, CTATUCTUKU U TEOPUUN BEPOATHOCTEN

Tema 13.10CHOBHbIE MOHATUSA

KOMGUHATOPUKN

Tema 13.2 Co6biLlC, BEPOATHOCTb

COBbILLUN. C.10XKCHC 1

} MHO>XXeMUC HepoAT Hoc reit

Tema 13.3BepoHT1loCTb B
HpodeccroHa. 1bllbix 3a. |adax

CopepxaHue

MepecTaHoBKM, PasMELLEHIS!, COYETaHMS!

B rom UC.1CNpaKTNYecKmUX 3aHAT UH 1 N1a6opaTopHbIX paéoT

Cumocrovraiblias pa6ota obyvatoLmxcs

BbIMONHeHe 3a/jaHuii 1 peLLeHVe 3aa4 Mo Teme

CopepxxaHue

COBMECTHbIE 11 HECOBMECTHbIE COBLITUS. Teopembl O BEPOSITHOCTW Cy MMbl COBbITUI
YcnoBHasi BCPOSTMOCTL — 3aBUCUMbIE W HE3ABUCUMble COOLITMS.  Teopembl O
BEPOSTHOCTU TTPOM3BELEHHS! COBLITUIA.

B TOM 4nCTe NPaKTUHECKNX 3aHATUIA 1 N1a6opaTOPHBIX PaGoT

CamocrosiTchbHasi pa6oTa o6y4alounxcs

BbIMoNHEHe 3a/jaHuii 1 peLeHme 3aa4 no Teme

MpoheccroHa.1bHO - OPUEHTUPOBAHHOE COAEPXKaHMe

OTHOCMTeNbHAs YacToTa COGbITUSI, CBOWCTBO ee YCTOM4MBOCTM CTaTUCTU4eCKoe
onpe/ieneHne BEPOATHOCTY OLieHKa BEPOSITHOCTM COBbLITUS!

B TOM YHCTE NPaKTUHECKNX 3aHATWIA 1 .Ta6opaTOPHbIX PaGoT

MpakTnyeckoe 3aHATUe Ne30 «BeposiTHOCTb B MPOheCCUOHabHBIX 3agaqax»
CauoCTOATCThITast PaboTa 06YHalTIHXCH

BbINaTHCHIC 3a/jaHuii 1 pelLieHve 3aad Mo Teme

Co.zepaHTIC

Tema 13.4[JHCKpeTHas
BEeNNUNHA, 3aKOH Ce
pacmpele.uus. 3agaun

MaTemMaTU4ecKoi CTaTUCTUKK

Bunbl c.Ty BCTTCHMH Onp Ve IVCKPETHOM CNy4aiiHoii BeNTNNHbLI 3aKoH
pacrpesieneHns AUCKPETHOM cnydaiiHoii BCTTTUMHBI Ee YnCTOBble XapaKTepucTUkn
BapualyioHHbii  psip MonnroH  wactoT W ructorpamma  CTatucTuyeckue
XapaKTepUCTUKU pAja HabnoaaeMbix AaHHbIX

B rom YHCTe NPaKTUYeCKUX SUTTANTA TT.Ta6opaTopHbIX pa6oT

OKOI. OK 02 OKO3.
OKO04. OKO3. OK07

OKOI. OK02. OKO3.
OKO04. OKO3. OKO07.
nK19

OKO/. OKU2. OKO3.
OKO04. OKO3. OK07

OKOI. OK 02 OKO3.
OKO04. OKO3. OKO07

OKOI. OK 02 OKO3.
OK04. OK 03. OK 07.
nK 19

OKOL OK02 OKO3.
OKO04. OKO3. OK07



Ca.4yocTosiTe.1bliaa pa6oTa obyyaloLmMxcs

BbINasHEHNC 3a/1aHnii 1 peLLeHme 3aa4 Mo Teme :
MpoheccnoHansHo - OPNEHTUPOBAHHOE COflePXKaHMe 3
MepBuuHasn 06paboTKa CTATUCTUHECKMX [aHHbIX [patinveckoe WX npeacTasneHue
Tema 135 Cocras. BHIC ra6.iim n  HAXOKAeHVE cpeAHImx xapalcrepHcmuc.v Haﬁmop,aen.nbl%.,qz.mnhlx (K 01. 0K02. OKQ3.
dialpamm Ha npaKTuKe B TOM umcne npak'ryieckHX 3aHsTuii H .laCopai opiibix pa6os 2 OKO04. OKOS. OKO07.
MpakTuyeckoe 3aHsTHE Ne31 «CocTaBneHUe Tabnmum 1 guarpamMmm Ha nNpakTuKe» nK 19
CamocTonTCIbMaH pa6osa 06y4aromxcs
BbINO/HEHME 3a/jaHNV 1 PeLLIeHME 3a/1a4 10 TeMe
CopepxaHue 3
Tema 13.6 PewweHne 3agau. Onex3eHTbl  KOMGUHATOPUKW. CoGbITUE, BEPOSITHOCTb COGLITUA  CnoXkeHue 1
3.TeMcNTbl KOMGUHATOPUKK, X-MHOXKEHUB BEPOATHOCTEN 2 OKOL OKO02. OKO3.
rraiiicriiKH n Teopun B TOM YHe3e NpaKTUYecKWX 3aHATUI H .nabopaTopHbIX paboT OK04. OKO3. OKO07
BeposiTocreH CamocTos1C 1blias pa6osa o6yHaromxcs

BbINonHeHne 3aaaHuii 1 peLLeHve 3aaa4 o seme
OKOL OKO02. OKO3.
PA3AEN 14. YPABHEHVA N HEPABEHCTBA 1872 OKO04. OKO3. OK06
OK 07. MK 1.9

CopepxaHue 3

P: Tb P W n pas B Onpc, OCHOBHble TeopeMbl
Tema 141 PaBHOCUNLHBIX MEPEX0Aax B yPaBHEHNSIX U HepaBeHCTBax OGLUME METOb! PELeHrs
PaBHOCiLibiiocTb ypaBHCHiiii 1 ypaBHeHW; nepexo,qv OT paBeHCTBa (PYHKUWIA K paBeHCTBY aprymMeHToB aaf 2 OKO01. OK02. OKO3.
HepaBeHCTB. Oblyme MeTo. 1ol MOHOTOHHBIX (DYHKLWIA, METO/ Pax30KeHMsi HA MHOXWTEM, METO/] BBeJEHNs HOBOW OKO04. OKO3. OK06
P TKPEMEHHOA. (X HKUMOHaNbHo-rpacthnyeckunii metog Ok 07

B TOM YHe3e MpaKTUYecKUX 3aHATUI 1 .3a60paTOPHbIX paboT

CamocTosTchHas pa6oTa 06y4alowmnKes 1

BbINONHeHe 3a/jaHnii 1 peLueHve 3aaa4 Mo Teve

CopepxxaHue 3

O6UyMe MeTO/ib! PELLEHUSI HEPABEHCTB, MepPexXof OT CPABHEKWSH 3HAUYEHNI (hyHKUMIA K

CPaBHELLIOO 3HAYEHWI apry MEHTOB [/isi MOHOTOHHBIX (DYHKLMIA, METOf MHNEPBa3oB.
Tema 14.2 fg:gz:(;:sﬁwo-rpaqucckwﬁ meTo. [padmueckuii MeTo peLLeHUs ypaBHeHUd un OKOL OKO2. OKO3.
pachmuecknii MeTo.T pelueHns . o OKO04. OKO3. OKO06.
yPaBHEHUN, HepaBeHCTS B ToM 4iic.ie NpakTM4ecKnX 3aHATUi 1 .3a60panth|x paboT ) oK o7

MpakTarucckoc  3aHsite  Ne32  «padiMuecKuii  METOf  PELLEHWsl  YpaBHEHMWiA. 2

HEpaBeHCTB»

CamocTosiTe.lbHaH pa6oTa obyqarouLxes
BbinasHeHne 3ajaHnii 1 peLLieHme 3ajja4 Mo Teme



Tema 14.3
YPaBMCHUM 11 HepaBeHCTBA C
Mozy.Tem

Tema 14.4
3'paBHCHHA 1 HepaBeHCTBa C
napameTpamu

Tema 14.5

COCTaB.3eMNC 1 ik'uichiic

| Ipochecc1ioHa. blIbI\ 3aTady ¢
NOMOLLbIO YpaBHEHWI

Tema 14.6
PcTcmue 3a.1a4. YpaBHEHUA 1
HepaBeHCTBa

Co.koxaHne

Onpcne.TcHe Moaynsi PackpbiTyie MO;T sl No onpegeneHuio MpocTeiilune ypasHeHNs
V HepaBeHCTBa C Mofly ieM MpUMEeHEHVE PaBHOCK.MIbHBIN MEPeXO/j0B B OMpeaeneHHbIX
TUNax ypaBHEHWIA 1 HEPABEHCTB C mony .Tem

B TOM 4uCe NpabTHYECTHX 3aHUTUI 1 1a6oPaTOPHBLIX PaGoT

CaMOCTOHTC.IbHasi paboTa 06yqalonXcst

BbINonHeHVe 3aaHnii 1 PeLLieHVe 3a1a4 1o Teme

CopepxxkaHue

3HaKOMCTBO C MapameTpoM MpocTeiiLume y PaBHEHS U HEPABEHCTBA C MapameTpom

B TOM YHere NpakTUYECKUX 3aHSATUIA 1 N1a6opaTopHLIX PaGoT

Camoc1081c. bliasi paboTa obyyaroLnxcs

BbINaTHCHWC 3a/jaHNii 1 PeLLIeHVie 3aa4 Mo Teme

MpodreccroHa.1bHO - opiiaiTiipoHaiuioe co.|epxalLc

PellieHVe TEKCTOBbIX 3314 NPOICCCHOHA. 1bHOTO COAEPIKaHNS!

B IUM yuncne NnpakTUYeCKUX 3aHATUIA 1 .nabopaTopHbIX paboT
MpakTuueckoe 3aHsTve Ne33 «COCTaBNEHME U PELLIEHME NPO(ECCUOHANBHBIX 3aaad C
MOMOLLbIO YpaBHEHWIA»
CayI0CTOHTC/IbI1aH PaboTa 06y4aloLUXCst
BbINonHeHVe 3a/jaHuii 1 peLLieHme 3aa4 rno Teme
CopepxxaHune
O6UMe MeToAbl PELLeHUsI YPaBHEHUH YPaBHEeLWNsi 1 HepaBeHCTBA C MOAYNeM W C
napavetpammn
B TOM 4uMCne NPaKTUYECKNX 3aHST NI H .1a6opaTopHBIX paboT
CamocTosTchHas pa6oTa 06yyaloumxcs
BbINaTHCHWC 3aaHNI 1 PeLLIeHVe 3aa4 No Teme
MpomexxyTouHasi atrectanus
Bcei o:

T

342

OKO01.0K02. OKO3.
OKO04. OKO3. OK06.
OK 07

OKOI. OK02. OKO3
OKO04. OKO3. OKO6.
OK 07

OKOL OKO02. OKO3.
OKO04. OKO3. OK06.
OKO07. MK 19

OA o/, OKO2. OKO3.
OKO04. OKO3. OKO6.
OK 07
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3. YCNOBUA PEAIN3ALMN YUEBHOW ANCUVMAINHDBI

3.1. Tpe6oBaHMA K MUHUMA.l bHOMY \laTepHa.l bHO-TEXHUYECKOMY 06ecreyeHuto
Peannsaumsa y4ye6HOW AUCUUNAWHBI MNpedycMaTpuBaeT HanMume y4ye6HOro KabuHeta
«MaTemMaTUUYeCcKMxX ANCUUNNUH. Ecrecs BeHHOHAy4YHbIX AUCLUTMINHY
O6opyaoBaHue yue6HOro KabuHes a:
- nocafjouHble MecTa Mo KONMyecTBY 06Gy4aloLmnxcs;
- paGouee MecTO npenojasas ensi;
- KOMMNEKT y4ebHO-HarnsgHbIX Nocobuii;
- KOMTMNEKT 3/1eKTPOHHbIX BUAEOMaTepnUanoB;
- AMAAKTUYeCKne maTepuansbl;
- Habop NHCTPYMEHTOB;
- MOZeNN reoMeTpruyeckux uryp;
- [0CKa;
- wkad NS KHAT
- NepcoHarnbHbIN KOMMNbIOTEP C MLLEH3VOHHBLIM MPOrpaMMHbIM 06ecrneyeHnem;
- MPOEKTOP C IKPaHOM.

3.2. iHthopmaLMOHHOe o6ecriedeHne peannsalmm nporpammel
3.2.1. TeyaTHble N3gaHNA

OCHOBHbIE UCTOYHUKMU:

1 bBawmakoB M.N. Martematmka. 3agadyHuk: y4ye6Hoe nocobue pana CMo/
M.N.Bawmakos - M.: Akagemus, 2022.

2. bawmakoB. M./. Martematuka: y4dyebHuk / BawmakoB M.N. — MockBa. KHoPyc,
2023.(36CBOOK..AAn).

3. bBawmakoB. M.WN. MaTtematuka. [pakTukym: y4ebGHO-npakTuyeckoe rnocobuve/
BawmakoB M./ .3HTuMHa C.B.— Mocksa: KHoPyc, 2023(36C BOOK.RU).

4. bBoromonoe H.B. Marematuka: yue6Huk pana CrMo/ H.B.Boromonos, I W.
CamoiineHko.-M.:pogha 2023.

,D,OI'IOJ'IHI/ITe.l bHbl€ UCTOYHUKN:

1 MartemaTtuka: anre6pa v Havana MaTemMaTU4yecKoro aHanusa, reomeTpus. Anreé6pa u
Hayana maremaTuyeckoro aHanmsa. 10-11knacc. Annmos LW .A., KonarnH KO.M., TkaueBa M B.
v gpyrue. - M: MNpoceeLlleHune, 2022.

2. MaremaTtuka: anre6pa n Hadana mMaTemMaTuU4yecKoro aHaamsa, reomeTpusi. FeomeTpus.
10-11 knacc. AtaHacsH J1.C., byTty3os B.®., Kagomues C.b. un gpyrue. - M: lNpocselieHne,
2022

3. Marematuka: anre6pa W Haydana MaTeMaTUyeckoro aHanusa, reomeTpus. 10-11
Knaccbl. Anre6pa n Hayana mMaTemMasnyeckoro aHaamsa. B 2 4. YacTb 1 YuebHUMK AnA yyalmxcs
obpasoBaTe/bHbIX opraHusauuii (6a3oBblii ypoBeHb)/Mopakosuy A.l., CemeHoB IM.B.; YacTb 2.
3ajayHnK ans yyawmxca obpasoBaTenbHbIX opraHusaunii (6asosbiii ypoBeHb)/ Mopakosuy A.T.
v gpyruve; nog pegakuveii Mopakosuya A.l'. - M: MHemo3uHa, 2018.

4. MartemaTtuka; anrebpa n Hadana maTeMaTMyecKoro aHanusa, reometTpusa. Anrebpa un
Havana maTemaTuyeckoro aHanmsa. 10 knacc. Hukonbckuii C.M., MoTtanos M.K., PelleTHMKOB
H.H. v gpyrue. - M: lNpoceelleHue. 2021

5. Martematuka: anre6pa n Havana maTemMaTn4ecKoro aHanmsa, reomeTpusa. Anreépa un
Hayana matemMaTmyeckoro aHanmsa. 11 knacc. Hukonbckuii C.M., MoTtanoe M.K., PewleTHMKOB
H.H. n gpyrune. - M: MNpoceelueHne. 2021.
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6. MaTemaTuka; artre6pa M Hayana MaTemMaTM4ecKoro adHasusa. reomeTpus
FeomeTpma. 10-11 knacc. Moropenoe A B. Matematuka; anrebpa v Hayana mMaTeMaTUyecKoro
aHanmsa, reomeTpus. Meometpus. 10-11 knacc. Moropenoe A.B. - M: lMNpocselueHne, 2019.

7. MartemaTtuka: anre6pa n Hayana maTeMaTM4ecKoro aHannsa, reomeTpus. FeometTpusa
10 knacc. AnekcaHgpos A.[., BepHep A.Jl.. Pebkuk B.W. - M: lNpoceelueHne, 2021.

8. MartemaTtuka: anrebpa n Hayana maTeMaTnUyecKoro aHanmsa, reomeTpus. FreomeTpus.
11 knacc. AnekcaHapoB A.[l., BepHep A.J1., Pepknk B.U. - M; lNMpoceeLlueHne. 2021.

9. MatemaTumka: anrebpa M Havana maTeMaTUyecKoro aHanusa reometpus. 10 Knacc.
BepHep A.J1., Kapn A.l. N3paTtenbcTBO "lNpocBeLleHne".

10. MartemaTuka: anreb6pa v Havana mMartemaTuyeckoro aHanmsa reomeTtpus 11 knacc.

BepHep A.J1., Kapn A.M. WN:)aaTenscTBo "MpocBeLleHne".
3.2.2. 3ONeKTPOHHbIe N3JaHNSA U 3NEKTPOHHbBIE peeypchl

MHTepHeT - pecypchbl

1 WWW.rusneb.ru (H 3 b - HauunoHanbHasa aneKTpoHHasa 6ubnnorteka)

2. WWW.book.ru (9nekTpoHHas 6ubnnoteyHas cucte.ma)

3. Bcepoccuiickne uHTepHeT-onmmnuagbl. - URL: https://online-olympiad.ru / (nata
obpawueHns: 12.07.2022). - TeKCT: 3NeKTPOHHbIN.

4. EgmvHaa Konnekumsa undpoBbix o6pasoBaTenbHbIX pecypcosB. - URL: http://school-
colleclion.edu.ru (gata o6paiwieHns: 08.07.2022). - TeKCT: 3NeKTPOHHbIN.

5. HdopmalutoHHas cuctema «<EgMHOe OKHO AocTyna K o6pasoBaTtefbHbIM pecypcam». -
URL: http://window.edu.ru/ (pata ob6palueHns: 02.07.2022). - TEKCT: 31eKTPOHHbIN.

6. HayuyHaa anekTpoHHas 6ubnmoteka (H3B). - URL: http://www.elibrary.ru (gata
obpawueHns: 12.07.2022). - TeKCT: 3NEKTPOHHbI.

7. OTKpbITbLIA Konnegyk. MaTtemaTtuka. - URL: https://mathematics.ru / (nata o6palueHus:
08.06.2022) .- TeKCT: 3NeKTPOHHbIM.

8. MoBTOpUM MaTemaTuky. - URL: http://www.mathteachers.narod.ru /(gata o6palueHus:
12.07.2022) .- TeKCT: 3NeKTPOHHbIN.

9. CnpaBo4YHUK no mMartemMaTuke aons LLIKO/IbHNKOB. - URL:
https://www.resolventa.ru/demo/demomath.htm / (gata o6pawieHus: 12.07.2022). - TekcT:
9NEeKTPOHHBbINA.

10. CpegHAa MaTemMaTuyeckass MHTepHeT wkona. - URL: http://www.bymath.net/ (gaTta
obpalyeHns: 12.07.2022). - TeKCT: 3NeKTPOHHbINA.

11. ®depepanbHbli noptan «Poccuiickoe obpasoBaHue». - URL: http://www.edu.ru/
(naTa obpaleHms: 02.07.2022). - TeKCT: 3NeKTPOHHbIN.
12. depepanbHbIli  LEeHTP UMHpopMaLnoHHo-06pa3oBaTenbHbIX pecypcoB. - URL:

http://fcior.edu.ru /(paTta ob6pauieHuns: 01.07.2022). - TeKCT: 31eKTPOHHbIA
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4. KOHTPO/Ib N OLEHKA PE3Y/IbTATOB OC BOEHUA YYEBEHOW

O6was/npodeccHoHanbHas
KomMneTeHUunsA

OKOI, BblbupaTtb crnocobbl
pelleHUs 3aga4 npoeccroHanbHoMl
[eATeNbHOCTU NPUMEHUTENbHO

K pas/M4HbIM KOHTeKCTam

OK 02 Wcnonb3oBaTb
coBpeMeHHbIe cpefCcTBa MouckKa,
aHanMsa n nHTepnpeTauum
MHopmaumun, N MHPOPMaLNOHHbIE
TEXHONOrNN ANS BbINOAHEHUS 3a4a4
npodeccuoHanbHoi feAaTensHOCTH

OK 03 TMMnaHupoBaTtb U
peann3oBbiBaTb co6CcTBEHHOE
npod)eccvaanbﬂoe N NNYHOCTHOE
pa3BuTue, NpeanpuHUMaTE/bCKYIO
[EesATeNbHOCTb B NPOheccroHansHom
cdpepe, ncnonb3oBaTb 3HaHUA Mo
(hMHAHCOBOV rPaMoOTHOCTU B
Pas3nnyHbIX XXN3HEHHbIX CUTyaunax

OKO04 3ddekTnBHO
B3aMMogelicTBoBaTbL U paboTatb B
KONneKTuBe M KomaHae

ANCUNMNNVNHBI

Pazpen/Tema

P 1, Tema 11 - 16, N-o/c
P 2, Tembl 2.1- 2.6, M-0/C
P 4, Tembl 4.1- 4 11,M-0/c

P 5, Temsbl 5.1, 5.2

P 6, Tembl 6.1m6.11, M-0/c
P 7, Tembl 7.1 7.14, M-o/c
P 8, Tembl 81 u8.6, M-0/c

P9, Tembl 9/1 .m9.5

P 10, Tembl 10. 1- 10.4

P 11, Temsbl 1! 1-11.7, M-o/c

P12, Tembl 12.1- 12.4,
P13, Tembl 13.1- 13.6,
P 14, Tembl 14.1- 14.6,

M-o/c
M-o/c
M-o/c

P 1,Tema 11- 16, N-o/c
P 3, Temnbl 3.1- 3 4, MN-o/c
P 4, Tembl 4.1- 4.11, M-o/c

P 5, Tembl 5.1, 5.2

P 6, Tembl 6.1 ®6.11, -0/c
P 7, Tembl 7.1 m7.14, M-o/c
P 8, Tembl 81 =86, MN-0/c

P9, Tembl 9.1 w9.5

P 10, Tembl 10.1 - 10.4

P 11, Tembl 11.1-11.7, M-o/c
P 12, Tembl 12 | - 12.4, M-o/c
P 13, Tembl 13.1-13.6, M-o/c
P 14, Tembl 14m - 14.6, N-o/c
P 1,Tema 11- 16, MN-o/c
P2, Tembl 2.1- 2.6, INM-0/c

P 3, Tembl 3.1- 3.4, IM-o/c

P 4, Tembl 4.1- 4.11, M-o/c

P 5, Temsbl 5.1, 5.2

P 6, Tembl 6.1 w6.11, M-0/c
P 7, Tembl 7.1 =7.14, MN-0/c
P 8, Tembl 8.1 8 6. l-0/C

P 9, Tembl 9.1 9.5

P 10, Tembl 10.1- 10.4

P W, Tembl 11 1-117, M-o/c

P 12, Tembl 12.1- 12.4,
P 13, Tembl 13.1- 13.6,
P 14, Tembl 14 1- 14.6,

M-o/c
M-o/c
M-o/c

P 1,Tema 11 - 1.6, MN-o/c
P 2, Tembl 2.1- 2.6, M-0/c
P 3, Tembl 3.1- 3.4, N-o/c
P 4, Tembl 4.1- 4.11, M-o/c

P 5, Tembl 5.1, 5.2

P 6, Tembl 6.1 w6.11, MN-0/c
P 7, Tembl 7 | m7.14, M-o/c
P 8, Tembl 8.1 m8 6, M-0/c

P9, Tembl 9 1m9.5

P 10, Tembl 10.1- 10.4
P 11, Tembl 11 1-11.7, M-o/c

Twun oueHoYHbIX
MeponpusTus

TecTuposaHue
YCTHBbIi onpoc
MaTemaTunyeckunii
AVKTaHT
NnpgmsupgyanbHas
CcaMoCTOsITeN bHast
pab6oTta
MpeacTasneHve
pe3ynbTaToB
NpakTU4ecknx paboT
BbinonHeHue
3K3aMeHaLMOHHbIX
3ajaHnii
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OK 05. OcyuwecTBnsATb YCTHYIO U
MVCbMEHHYI0 KOMMYHUMKaLWIO Ha
rocyjapCTBeHHOM S3blke
Poccuiickoit ®esepauunm c yueTom
ocobeHHOCTell counanbHOro un
KYNbTYPHOr0 KOHTEKCTa

OK 06. MposaBnsATb rpaXkAaHCKO-
naTpmnoTMYecKyr nosnuuto,
AEMOHCTpUpoBaTb 0CO3HaHHOe
noeseneHne Ha oCHoOBe
TpagULMOHHbIX 06LLeYenoBeYecKux
L[eHHOCTeVI, BTOM 4ucne c ydetom
rapMoHusaumMm MexXHauoHanbHbIX
N MeXXpPenmrmnosHbix OTHOUJEHVIVI,
NPUMEHATL CTaHAapThl
aHTUKOPPYMNLMOHHOIO NnoBeaeHus

OK 07. CogeiicTBOBaTb
COXPaHEeHUIO OKpY>KalLLei cpeasbl,
pecypcocGepeskeHnto, NPUMeHsTb
3HaHWA 06 U3MEHEHUW KIMMaTa,
NPUHLMNbI 6ePEXNINBOrO
nponsBoAcCTBa, 3PHEeKTUBHO
pelictBoBaTh B Upe3B! 1blyaliHbIX
cuTyaumsax

MK 1.9. MpoBoANTb KOHTPONb
CBapHbIX COEAVHEHUI Ha
COOTBETCTBME reoMeTpnyeCcKnum
pa3smepam, TpebyembiM
KOHCTPYKTOPCKOI "
I'IpOVIBBO,qCTBeHHO-TeXHOI‘IOrI/IHeCKOVI
[OKYMeHTaLun no ceapke

P 12, Tembl 12 1-12 4, N-0o/c
P 13, Tembl 13.1- 136, lN-0/c
P 14, Tembl 14.1- 14 6, MN-o/c
P1,Tema 1.1-+1.6, N-o/c

P 4, Tembl 4.1- 4,11, MN-o/c

P 5, Tembl 5.1, 5.2

P 6, Tembl 6.1 ®6.11, MN-0/c

P 7, Tembl 7.1 ~7.14, NM-o/c

P 8, Tembl 8.1 -w8.6, MNM-o/c

P 9, Tembl 9.1 u9,5

P 10, Tembl 10.1- 10.4

P 11, Tembl 11.1-11.7, M-o/c
P 12, Tembl 12.1- 12.4, MN-0/c
P 13, Temb! 13.1- 13,6, M-0/c
P 14, Tembl 14.1- 14.6, M-o/c

P 1, Tema 11 - 1.6, M-o/c

P 4, Tembl 4.1- 4.11, N-o/c

P 5, Tembl 5.1, 5.2

P 6, Temnbl 6.1 - 6.11, N-0/c
P7, Tembl 7.1-7.14, M-0o/c

P 8, Tembl 8.1 - 8,6, M-0/c

P 14, Tembl 14.1 - 14.6, [1-blc

P 1, Tema 11- 1.6, MN-o/c
P2, Tembl 2.1- 2.6, M-0/c

P 3, Tembl 3 1- 3.4, M-o/c

P 4, Tembl 4.1- 4.11, M-o/c

P 5, Tembl 5.1, 5.2

P 6, Tembl 6.1 #6.11, l-0/c

P 7, Tembl 7.1 a7.14, MN-o/c

P 8, Tembl 8.1 m8,6, IM-o/c
P9, Tembl 9.1 - 9.5

P 10, Tembl 10. 10.4

P 11 Tembl 11 11.7, N-o/c
P 12, Tembl 12. 12.4, M-o/c
P 13, Tembl 13. 13.6, M-o/c
P 14, Tembl 14. 14.6, M-o/c
P 1,Tema 1.3, 1.4, 1.5, N-o/c
P 2, Tembl 2.5, M-0/c

P 3, Tembl 3.3, M-0/c

P 4, Tembl 4.5, 4.6, 4.7, IN-0/c
P 6, Tembl 6.10, M-o/c

P 7, Temsl 7.5, 7.8, M-o/c

P 8, Tembl 8.5, IM-o/c

P 11, Tembl 11.6, M-0/c

P 12, Tembl 12.2, M-0/c

P 13, Tembl 13.3, 13.5, -o/c
P 14, Tembl 14.5, M-o/c
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