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Pabouas nporpaMma  y4yebHOW  AUCLUUNAMHBI Martematmka:
paspaboTtaHa B COOTBETCTBUU C TpeboBaHUAMU (befilepasibHOro
rocyjapcTBeHHoOro  o6pasoBaTe/lbHOro  CTaHgapta  cpefHero  obuero
obpasoBaHusa(ganee - ®rocC) , gegepanbHOro rocygapCTBeHHOro craHgapTa
cpegHero npoeccuoHanbHoro o6pasosaHus (ganee - CI1O) npodeccuun
35.01.23 «Xo3ailka (MH) Yycaabbbl», PeKOMeHAaUnAMM Nno opraHusauunm
nofyyeHns  cpefHero obuiero o6bpasoBaHuA B npefenax  OCBOEHUS
obpasoBaTe/ibHbIX Mporpamm CcpefHero npoeccuoHanbHOro 06pas3oBaHUA Ha
6ase OCHOBHOro obuwero o6pa3oBaHWs C y4eTOM TpeboBaHW (eaepasibHbIX
rocyAapCTBeHHbIX obpasoBaTe/ibHbIX CTaH4apToB 7 nony4vyaemon
cneyuanbHOCTM MAM npogeccun cpefHero npoeccroHanbHOro 06pas3oBaHUs
(nucemo  [enapTaMeHTa rOCyLapCTBEHHOW MNOMUTUKM B Ccepe MNOATOTOBKM
pabounx kagpos u AMNO MwuHobpHaykm Poccum ot 17.03.2015 Ne 06-259),
MPUMEPHOW  nporpaMmbl  y4ebHOW  AUCLUNAUHBI  MaTemaTuka ans
npotecCuoHanbHbIX  06pa3oBaTeflbHbIX — OpraHusaunin, pPeKoMeHA0BaHHOM
depnepanbHbIM FOCYAapCTBEHHLIM aBTOHOMHbLIM YyupexaeHunem «®dPenepanbHblil
MHCTUTYT pa3BuTUA o06pas3oBaHua» (ganee - PrAY «dUPO») B Kayectse
MPMMEPHON MporpamMmbl 418  peanu3ayuy  OCHOBHOWM  NPOQECCHMOHaNbHOM
obpasoBaTtefnibHOW nporpammbl CIMO Ha 6a3e 0CHOBHOro o6uiero o6pasoBaHus c
nonyyeHvem cpegHero obuiero obpasoBaHus, NpoTokon Ne 3 oT «21» wuwond
2015 r., perucTpaymoHHbIn Homep peueH3nm No 375 oT «23» wuwona 2015r.
PrAY «dUNPO», ¢ nameHeHnaAMN ot 25 mas 2017 r

MaTemaTunka n3yyaeTtcs Kak 6a30Bbll YyUeOHbIi npeamer

06LeobpazoBaTeIbHOr0 UKMKIa NPogecCnOHaNbHbIX 06pa3oBaTe/bHbIX NPorpamm
no npogeccum CIO ecTeCTBEHHO - HayyHoOro npogund Ha 6a3e OCHOBHOrO
(o6uiero) o6pasoBaHMn35.01.23 «Xosslika ycagbbbl»,  BXOASLLEA B COCTaB
YKPYnHeHHOW rpynnbl npodgeccuini 35.00.00 Cenbckoe, necHoe UK pbi6HOE
X0351MCTBO.
OpraHu3auunsa-paspaboTumk: [FocynapcTBeHHOE O6HOKETHOe MNpogecCMoHanbHOe
obpasoBatenbHoe  yupexpgeHue  Camapckoi obnactu «AJIeKCeeBCKoe
npogeccMoHanbHoe yunnuwe» n. AaHrapg, ANekceeBCKUin paiioH, Camapckas
06nacTb.



COOEP>XAHWE

1 TMacnooT oabouel nporpammMbl 06LLE06pPa30BaTENbHON YUEOHOMN
ANCUUNANHBI.

2. CToyKTyoa 1 cofep>xaHune o6Leobpa3oBaTeibHON y4ebHOM
ANCUNNINHBI.

3. Ycnosus oeanusanum paboyeii nporpamMmMbl 06Le06pa3oBaTebHON
yUYebHOW  AUCLUNAVHBI.

4. KOHTO00/b 1 OMeHKa pe3ynbTaTOB 0CBOEHMSA 06LLe0bpa3oBaTe/bHON
YyUYe6HOW ANCLUN/NHBI.



1. MACMNOPT MPOrPAMMBbI YYEBEHOW ANCUUNMNHBI

MATEMATUKA

1.1. O6nacTb NpUMeHeHUs NporpaMmmbl Yy4ebHO AUCUUNINHDI

Mporpamma  y4yebHON  gucuMnavHbl MaTemaTMka ABNSETCA  4YacTbio
obuleobpa3oBaTteNibHOro  UMKNa  obpasoBaTenbHoil  nporpammbl  CIO
nporpaMmMmbl MOAFOTOBKW KBaNMuMUMPOBaHHbIX paboumx, chayxauwmux (ganee -
MMHKPC) no npodeccun 35.01.23 «Xosdka (MH) ycadbbObl»,  €CTECTBEHHO -
Hay4HOro npogunaa npogeccnoHanbLHOro obpasoBaHums.

1.2. MecTo yuyebHON gucumnnnmHbl B cTpykType MMKPC

Y4yebHast AgucuumninHa ABNSETCS  AMCUMNAMHOW  0bueobpa3oBaTe/ibHOro
y4yebHOro UuUMKNa B COOTBETCTBMM C €CTECTBEHHO - Hay4yHbIM Mpogunem
npogeccroHanbHOro 06pasoBaHuUs.

YyebHaa AucuUMnIMHA OTHOCUTCA K npeameTHon obnactm ®rOC cpefdHero
obuwlero o6pasoBaHWA  MaTemMaTuKa, 06uleid M3 o06a3aTeNlbHbIX MNPeAMETHbIX
obnacTei.

YpoBeHb OCBOEHUA YUYe6HOIN AUCUUNINHBI B cooTBeTCTBUU ¢ T OC cpefHero
obuiero o6pasoBaHns 6a30BbI.

Peanunsayusa cofiep>aHus yuebHow AVUCUMNINHBI MaTemaTunka
npeanonaraet  cobnofeHMe  NpuHUMNa  CTPOroiM  MNPeeMCTBEHHOCTM MO
OTHOLLEHUIO K COAEpPXXaHUK Kypca Ha CTyrneHn OCHOBHOIo 06Liero o6pasoBaHus.

B 10 e Bpemsa yyebHaa gucumnanHa MartemaTuka ans
NpoteccnoHabHbIX obpasoBaTe/ibHbIX opraHusayuii obnapgaeT
CaMOCTOATE/IbHOCTbIO U Le/IbHOCTbIO.

Pabouasi nporpamma y4yebHOM AUCUMNANHBI MaTemaTMkKa UMeeT MeXnpeamMeTHYHo
CBA3b C 06ule06pa3oBaTe/lbHbIMK YYeOHbIMU AUCUMMIUHAMU  «DU3NKa», «XUMUA»,
«/HOCTpaHHbIN A3bIK», «O6LecTBO3HaHUE», «/IHpopMaTKa» K

NPOMEeCcCMOHANbHBLIMU AUCLUNANHAMU «BYXYyUéT», «OCHOBbI NpesnpUHUMAaTENbCTBAY.



N3yueHne yuyebHON gucumnamHbl MaTemaTMka 3aBepLUaeTcsd  UTOroBOW
aTTecTaumenn B dopme 3k3ameHa B pamkax ocBoeHus MIMKPC Ha 6a3e OCHOBHOIO

obuwero obpasoBaHus.

1.3. Uenm v 3agaun gucumnauHbl - TpeboBaHMA K  MJaHMPYeMbIM
pe3y/sibTaTaM OCBOEHUSA AUCLMUMNINHDI:

CopepxaHue nporpamMmmbl  «MaTemaThKa»  HanpaBNeHO  Ha  AOCTUMXKEHMue
cnefyrowmx Leneu:

e ob6ecneyeHne cHoOpMMpPOBAHHOCTU MPEACTaBNEHNI O COLMANnbHbIX, KYNbTYPHbIX W

NCTOPUYECKMX (PaKTOopax CTAHOBNEHUA MaTeMaTuKW;

e obecneyeHne  CHOPMUPOBAHHOCTM  JIOTMYECKOrO,  anropuTMUYECKOro U
MaTeMaTU4eCKOro MblLUeHUS;

» obecneyeHne CPOPMMPOBAHHOCTU YMEHMNI MPUMEHATb MOJIYYEHHbIE 3HAHUA MPU
PeLeHnn pasInyHbIX 3ajay;

e obecrneyeHne CHOPMUPOBAHHOCTU MNpPeACTaBMEHNUA O MaTeMaTMKe KaK 4acTu
00LLeYenoBeYECKO KyNbTypbl, YHUBEPCASIbHOM $A3blKe HayKW, MO3BOMAOLLEM
OnucbIBaTb N U3yYaTb peasibHble NPOLECChl N ABNEHWS.

B nporpamMmmy BK/IHOYEHO COfepXaHue, Hanpas/leHHOe Ha (opMupoBaHue Yy
CTY[IEHTOB KOMMETEeHLUMWIA, HEOOX0ANMbIX ANsi Ka4yecTBeHHOro ocsoeHms OMOIM CrMo
Ha 0a3e OCHOBHOro o6uwero o6pasoBaHUA C MOAyYeHUeM CcpefHero o6uero
obpa3oBaHUs Mporpammbl MOArOTOBKM KBaNM(UUMPOBAHHbLIX Paboymx, Ccnyxawmx

(MMKPC).

1.4.Pe3ynbTaTbl OCBOEHMA Y4YeOHOW AUCLUMNHBI
Pe3ynbTaTbl  OCBOEHMSA  Y4YeOHOW  AUCUUNIWHBI:
JINYHOCTHbIX:

- c(hOPMMPOBAHHOCTbL MpPEACTaBNEHU/ O MaTeMaTWKe KaK YHUBEPCa/lbHOM $i3blKe
HayKW, CpeAcTBe MOAENMPOBaHUS SABNEHW A U MNPOLECCOB, MAesAX W MeTofax

MaTeMaTUKW,



- MOHWMaHWe 3HA4YMMOCTM MaTemMaTuKM AN Hay4YHO-TEXHMYECKOro nporpecca,
ChOPMMPOBAHHOCTL OTHOLWIEHUS K MaTemaTMKe KakK K 4acTu 06LyeyenoBeyecKoi
KynbTypbl 4epe3 3HAaKOMCTBO C WCTOPMEA pa3BUTMS MaTeMaTuKMW, 3BOMOLMEN

MaTeMaTU4ECKNX I/I,quI;

- pasBUTME NIOTUYECKOTr0  MbllUMEeHNs, TMNPOCTPAHCTBEHHOTNO  BOOGpPaXKeHMs,
aNropuUTMUYECKO KYNbTYpPbl, KPUTUYHOCTU MbILINEHWUS HA YPOBHE, HE06X0AMMOM
ANs 6yaywei npogeccroHanbHON AeaTeNbHOCTU, AN NPOLOMIKEHMS 06pa3oBaHNs U

caMo0b6pa3oBaHus;

- OB/MafieHMe MaTeMaTUUYeCKUMM 3HAHUAMU U YMEHUAMMW, HEob6XOAUMbIMK B
NOBCEHEBHOW YKU3HW, 419 OCBOEHUS CMEXHbIX eCTeCTBEHHOHAYUHbIX AUCLUMINH U
ONCUMNANH NPOECCUOHANLHOTO LUMKNA, AN Nofy4YeHus 06pa3oBaHus B 06/1acTaXx,

HEe TPeOYLWMNX Yrny6neHHoW MaTemMaTUYeCKON NOAroTOBKY;

- TOTOBHOCTb W CMNOCOBGHOCTb K 06pasoBaH|/|+o, B TOM 4ucne caM006pasoBaHmo,

Ha MNPOTAXEHNN BCEM >KWU3HW;, CO3HATE/IbHOE OTHOLLUEHNE K HernpepbIBHOMY

06pa3oBaHMIO KaK YCNOBMKO YCMELHOW npoMeccuoHanbHOW U 06LLEeCTBEHHOM

[EeATE/IbHOCTH,

- TOTOBHOCTb M CMOCOOGHOCTb K CaMOCTOSATE/IbHOW TBOpl-IeCKOI‘/JI N OTBETCTBEHHOW

NeaTeNbHOCTY;

- TOTOBHOCTb K KONNEKTUBHOW paboTe, COTPYAHWYECTBY CO CBEPCTHUKAMU B
06pa3oBaTenbHOM, 06LLECTBEHHO MONE3HOM, Y4ebHO-UCCNe0BaTeNbCKO, NPOEKTHON

M OPYrux BUgax AesTenbHoCTH;

- OTHOWEHne K I'IpO(pGCCI/IOHBJ'IbHOVI [EATENIBHOCTN KaK BO3MOXHOCTWU Yy4daCTuA B
peweHnn JTINYHBIX, O6LL|,eCTBeHHbIX, rocyaapCTBEHHbLIX, O6I_Ll|eHaLl|I/IOHaI'IbeIX

npo6nem;
e MeTanpeaMeTHbIX:

— YMEHNE CaMOCTOATE/NIbHO onpeaenAaTb uenn AeAaTeslbHOCTU N COCTaBAATb [/laHbl

DEATENIbHOCTN,; CaMOCTOATE/IbHO OCYLWECTB/IATb, KOHTPOJ/IMPOBaTb U KOPPEKTMPOBATb



AeATe/IbHOCTb;  WUCMOJ/1b30BaTb BCE BO3MOXXHbIE pecypcsbl ana  AoCTUXEHUA
MOCTaB/1IEHHbIX LLeﬂeVI n peannsaunn nnaHoOB AEATENIbLHOCTN, Bbl6|/|paTb yCnewHbIe

CTpaTernn B pas/inyHbIX CUTYyaLNAX;

- YMeHMe NpoAyKTUBHO 06LLATLCS WM B3aMMO/eicTBOBaTb B MPOLECCE COBMECTHOM
OeSTeNbHOCTM,  YUMTbIBaTb  MO3UUMM  APYTUX  YYaCTHWKOB  AeATeNbHOCTH,

3 (PeKTUBHO paspeLlaTb KOHMNINKTbI;

- BNafieHMe HaBblKamy NO3HaBaTeNbHON, yue6HO-MCCNeA0BaTENbCKOW N MPOEKTHOI
[esTeNbHOCTU, HaBblKaMW paspelleHns Mnpo6iaeM; CNOCOBHOCTb U TOTOBHOCTb K
CaMOCTOSITeNIbHOMY MOMCKY METOAOB PELLeHNs MPaKTUYEeCKMX 3afady, NPUMEHEHMIO

pa3nnyHbIX METOA0B MO3HAHWA,

- TOTOBHOCTb M  CMOCOOGHOCTb K  CaMOCTOSTeNIbHOW  MH(OPMaLMOHHO-
no3HaBaTeNbHOW [AeATENbHOCTM, BK/OYas YMEHWe OPMEHTMPOBATLCS B PasMyYHbIX
MCTOYHMKAX  WMH(OPMaLUMM,  KPUTUYECKM  OLEHMBAaTb U MHTEPNpPeTUpoBaTb
MH(OPMaL M0, NOMYYaeMYH M3 PasIMUHbIX UCTOUYHMKOB;

- BnafieHMe S3bIKOBbIMW CPEACTBAMMW: YMEHWe $ICHO, NIOTMYHO W TOYHO M3naraTb

CBOKO TOYKY 3PEHNA, NCMNOJb30BaTb afleKBaTHbIE A3bIKOBbLIE CPpeACcTBa,

- BMajeHMe  HaBblkaMW  MO3HaBaTe/IbHOM  petinekcMM  Kak  0CO3HaHMA
COBEpLUaeMbIX [ENCTBUMA W  MbICIUTENIbHbIX MPOLLECCOB, WX pe3ynbTaToB U
OCHOBaHWIA, rpaHuL, CBOEr0 3HaHMS U He3HaHWUS, HOBbIX MO3HaBaTENbHbIX 3ajay W

CPeACTB AN UX JOCTUXKEHWS;

- LeneycTPemMNeHHOCTb B MOUCKAX W MPUHSTUM PELLUEHWUIA, CO0BPasUTENbHOCTb W
WHTYWUMS,  PasBUTOCTb  MPOCTPAHCTBEHHbIX  MpPeACTaBAeHWIA;  CNOCOGHOCTb
BOCMPUHUMATb KPacoTy WU rapMOHUIO MUPA;

* MPeAMETHbIX:

- chOpPMUPOBAHHOCTb MpPeACTaBNEHNIA 0 MaTeMaTUKe KakK 4yacT MUPOBOW KynbTypbl
W MecTe MaTeMaTWKM B COBPEMEHHOW LMBUAM3ALMM, CNOCOGAX OMMCAHUS SBNEHWI

peanbHOro Mmnpa Ha MaTeEMaTUHECKOM A3bIKE;

- C(*)OpMVIpOBaHHOCTb ﬂpe,EI'CTaBJ'IEHI/IIz 0 MarteMaTndyeCKunx TMOHATUAX  KaK

BAXKHEMLWNX MaTeMaTu4ecKnx Mopendax, no3BonArwWnMx oOnncbiBatb N MN3y4daTb



pa3Hble rnpoueccbl W ABMEHUA; TMOHMMaHME BO3MOXHOCTWM aKCMOMaTM4YEeCKOro
MOCTPOEHNA MaTEMATUYECKNX TEOpI/IVI; - BnagéHunme MeTodaMn [0Ka3aTe/bCTB U
aJ/ITOPUTMOB ~ pelleHnd, yMeHne nx TMpuMeHAaTb, TMPOBOAUTb  AOKa3aTe/lbHble

paccyX/IeHusi B X0/l PeLleHuns 3aay;

- B/lafileHne CTaHOapTHbIMU npunemamm peweHns paynoHa bHbIX n
nppaunoHaabHbIX, MOKa3aTE/IbHbIX, CTEMNEHHbIX, TOPUTOHOMETPUYECKNX ypaBHEHMM n
HEPaBEHCTB, UX CUCTEM; UCMO/b30BaHNE TOTOBbLIX KOMIMbLHOTEPHLIX NMporpamMm, B TOM
uncne Aand nouckKa nytu peweHna wn  UNnKcTpaunun  peeHnd ypaBHeHvu7| "

HEPABEHCTB;

- C(hOpMUPOBaAHHOCTbL MpPeAcTaBNeHNn 06 OCHOBHbIX MOHATUAX MaTemaTU4ecKoro
aHanMs3a W WX CBOWCTBAaxX, BNafleHNe YMeHWEM XapaKTepu3oBaTb MOBefeHMe
(hYHKLMIA, NCNOMb30BaHUE MONYYEHHbIX 3HAHUIA 4N OMUCAHMA U aHan3a peasnbHbIX
3aBUCUMOCTEN;
- BNageHne OCHOBHbIMW MOHATUSMU O TMNOCKUX W MPOCTPAHCTBEHHbIX
reoMeTpuyeckmx (urypax, WuX OCHOBHbIX CBOWCTBaX; C(HOPMUPOBAHHOCTb
YMEHMSA pacno3HaBaTb reomeTpuyeckme (Urypbl Ha 4vepTexax, Mofensx u B
peasbHOM MWpe; MPUMeHEHUEe W3YYEHHbIX CBOWCTB FeoMeTpUYeckux guryp wu
(hopMyn  ona  pelleHuMs reoMeTpuyecKMX 3afjady W 3afjady C MpakTUYecKUMm
cofiepXaHuem;
- chopMMpOBaHHOCTL MNpPeACTaB/IEHNA O npoueccax W  ABAEHUAX, MMEKOLLUX
BEPOSITHOCTHbIN XapakTep, CTaTUCTMYECKMX 3aKOHOMEPHOCTAX B peasibHOM Mupe,
OCHOBHbIX MMOHATUAX 3/IEMEHTApPHOMW TeopuuM BepPOATHOCTEN; YMEHWUA HaxOoAUTb U
OUeHMBaTb BEPOSATHOCTM HACTYMNEHMA COObLITMA B MNPOCTEAWINX NPaAKTUYECKUX
CUTyauMsAX M OCHOBHblE XapaKTEPUCTUKW CAyYalHbIX BENYMH;
- BflafjleHMe HaBblKaMM WCNOMb30BaHUSI TOTOBbIX KOMMbKOTEPHbLIX MpoOrpaMM npu
peLleHnn 3agad.
OcBOeHMe  cofepXXaHusi  y4yebHON  gucumnamHbl  MartemaTuka  obecneymsaet
(hopMupoBaHMe W pa3BUTUE YHUBEPCaSIbHbIX YYeOHbIX [AeACTBUA B KOHTEKCTe
NMPeemMCcTBEHHOCTW (HOPMUPOBAHMA OOLMX KOMMNETEHLMWA.

OK 1 MNMoHMMaTb CYyLIHOCTb U COLMabHY 3HAYMMOCTb CBOel ByaylLueil npogeccuu,
NPOABNATL K HEW YCTONUUBBIA UHTEpPEC.



OK 2. OpraHun30BbIBaTb COGCTBEHHYIO AEeATENbHOCTb, UCXOAA U3 Lie/In 1 CnocoboB ee
LOCTVXKEHWNA, ONpefeNieHHbIX PYKOBOAMTENEM.

OK 3. AHann3mpoBaTb paboyyto CUTyaUnto, OCYLECTBAATb TEKYLLMUIA N UTOTOBbIA
KOHTPO/b, OLEHKY M KOPPEeKL M0 COBCTBEHHOM AeATeNbHOCTU, HECTU OTBETCTBEHHOCTb
3a pesynbTaTbl CBOEW paboThl.

OK 4. OcyuiectBnaTb NOUCK MHOpMaLUK, Heo6XoaMMOW ANA 3 PEKTUBHOIO
BbINO/IHEHMA NPOJeCcCMOHaNbHbIX 334a4.

OK 5. icnonb3oBaTb MH(OPMaLMOHHO-KOMMYHUKALMOHHbIE TEXHO/IOTU B
MPoeccUoHaNbHON feATeIbHOCTHN.

OK 6. PaboTatb B KOMaHfe, 3D(heKTUBHO 06LLaTLCA C KONeramMmu, pykoBoAcTBOM,
KNneHTamu,

OK 7. OpraHun3oBbIBaTb COGCTBEHHYH AeATENbHOCTbL C COBM0AEHNEM TPebOoBaHWI
OXpaHbl TPyAa 1 3KONOrn4ecKon 6e30nacHoOCTM!.

OK 8. OcyLecTBnATb AeHEXHbIe onepayuu.

OK 9. lobmBaTbCs COOMOAEHMA CBOMX COLMANBbHO-TPYAOBbIX MpaB B paMKax 3akoHa.
OK 10. AicnonHATb BOMHCKY0 0653aHHOCTb, B TOM 4unC/ie C MPUMEHEHMEM
MONYYEHHbIX MPodeccMoHabHbIX 3HaHWI (419 OHOLWEN).

Buabl yHMBepcasibHbIX YUY4ebHbIX Obwune KOMNETEHL NN
AeNCcTBUNA
(B cootBeTcTBMM ¢ PTOC CIMO no
npodeccun)

JINYHOCTHbIE OKI. ToHnMaTb CyLHOCTb 1 coLMabHYH
(06ecneq|/|Ba+0T LEHHOCTHO CMbIC/10BYIO 3HAYMMOCTb CBOeN 6y.qy|_|_||e|‘/'| npocbeccmmy
OpMEHTALMIO 06YUYatoLMXCs 1 OPUEHTALMIO B nposiBAATbL K Hell YCTOMUMBLIA UHTEPEC,
counalibHbIX PONAX N MEXNYHOCTHBIX OK 6. PaboTaTb B KOMaHfe, 3h(PeKTUBHO
OTHOLLIEHNAX) obLuaTbea ¢ Kofineramun, pyKoBoACTBOM,

knueHtamn,OK 9. lobmBaTbeA
co6NH0AEHNS CBOMX COLMANbHO-TPYAOBbIX
npaB B pamKax 3aKoHa.

OK 10. icnonHATb BOMHCKYH 06513aHHOCTb, B TOM
yucne ¢ NPUMEHEHUEM NONTyYeHHbIX
npodeccnoHaNbHbIX 3HaHWUI (419 KOHOLUE).

PerynatueHble: OK2. OpraHu3oBbIBaTb COOCTBEHHYIO
LeaTeNnbHOCTb, BblIbMpPaTh TUMOBbLIE METOLbI U

Lenenonaraxine, NnannposaHie, CNoco6bl BbINOMHEHMSA MPOMECCUOHANBHBIX 3aad,

MPOrHO3NpPOBaHWe, KOHTPO/b (KOPPeKLms),
camMo perynaums, oLeHKa OK 6. PaboTaTb B KOMaHfe, 3hPeKTUBHO 06LLaTLCA

K ramu, pyKoBOACTBOM, K/VEHTaMMU.
(o6ecneunBatoT opraHmn3aLuio o6yt4a+om,|/uv||/|csqC ONNEramu, pykoBOACTBOM, KMEHTA

CBOEN y4ebHON AeAaTeNnbHOCTK)



lNo3HaBaTebHblE OK4. OcyuecTtBnaTb NOUCK U UCNO/b30BaHUe
NHopMaLnn, HeobxoaMMOoW ans 3HEKTUBHOIO
BbINONHEHMSA NPO(ECCUOHANBHBIX 3aad,
NpoMeccMoHanbHOro U IMYHOCTHOTO PasBUTKS,

(obecrieunBatoT MccnefoBaTeNlbCKyO
KOMMETEHTHOCTb, YMeHUe paboTaThb C
WH(opMaLvein)

OK5. Vcnonb3oBatb MH(pOPMaLMOHHO-

KOMMYHWKaLUWOHHbIE TEXHONOMUN B

NpPogeccnoHaIbHOW AeATeIbHOCTH,
KOMMYHUKaTUBHbIE OK®6. PaboTaTb B KO/INEKTUBE U B KOMaHJe,
3 (heKTMBHO 06LaTLCA C KOJNeramu,
PYKOBOZCTBOM, NOTpebutensimu,

N OK7. OpraHun3oBbIBaTb COOCTBEHHYHO AeATENbHOCTb
JIOAEN, yMEHWE CNyllaTb U BCTyNaTb B ¢ cobnoeHeM Tpe6oBaHNii oxpaHbl Tpyaa 1
Auanor, yyactsoBaTb B KOJIIEKTUBHOM 3KO/IOFMUECKOM 6630MacHOCTH.

06cy>KaeHnM nNpobnemM, B3aMOeincTBOBaTL U

COTPY/AHMYATL CO CBEPCTHUKAMU U

(obecreumnBaroT counanbHyro
KOMMETEHTHOCTb U Y4eT No3uLun Apyrux

1.4 KonnyecTBO 4acoB Ha 0CBOEHME MPorpamMMbl y4e6HOW ANCUMMNHDI

MakcumanbHas yyebHas Harpyska obydatoulerocs - 342 yaca, B TOM YUCTIE:
- 06a3aTenbHan ayaguTopHasa yyebHas Harpyska obydarouierocs - 228 4acos;
- camocToAaTeNnbHas paborta obydarowerocd - 114 yacos.
2. COAEPXXAHWE YYEBHOW ANCUUNNIVHBbI N TEMATUYECKOE

NITAHNPOBAHWE

2.1. O6bemM yuyebHON AUCUUNNNHBI N BUAbl Y4eOHOW paboThbl

Bug y4ebHon paboThbl O6bem yacos
MakcnmMasibHasa ydebHas Harpyska (Bcero) 342
Ob6s3aTenibHas ayanTopHas ydyebHaa Harpyska (Bcero) 228
B TOM uucne:
nabopaTopHble 3aHATUSA -
npaKTUYecKune 3aHATUS 43
KOHTPO/IbHblE paboThbl 14

VHAVBUAYaNbHBIA NPOEKT
CamocTtosaTenbHasa paboTta obyyaroLerocs (BCero) 114

NToroeaa aTTecTayusa B (bopme 3K3aMeHa



2.2TemMaTUYeCKUiA NnaH o6pasoBaTelbHON AUCLUMNNNHbI

HanmeHoBaHue
pasfenos 1 Tem
1

lMoBTOpeHne. BeefeHue
N BXOAHOW KOHTPO/Ib

Tema 1.1
Pa3BuTne NOHATUSA O
yucrne

MaTemaTnka

CogepxxaHue ydebHOro matepuana, nabopatopHble paboTbl, NPaKTUYECKMe 3aHATUSA,
caMocToATe/IbHasA paboTa obyyaroLmxcs
2
CofepxxaHue yyebHoro matepuana

MoBTopeHue. ToXxaecTBEHHOe Npeobpa3oBaHe BbipaXKeHWiA. PeleHne ypaBHeHWI 1
HepaBeHCTB MEPBOI 1 BTOPOI cTeneHn. Mpadimkn NNMHENHbIX U KBaAPaTUYHbIX DYHKLWIA.
dopmMy/ibl MO reOMeTpPUMN.

MaTemMaTuKa B HayKe, TEXHUKE, 3KOHOMMKE, MHPOPMALIMOHHBIX TEXHONOTUSX 1
NPaKTUYECKON AeaTenbHOCTU. Lienn 1 3agaun nsyyeHns MaTeMaTUKN B YUPeXAEHNAX
cpefHero npogeccuoHanbHOro 06pasoBaHms.

NabopaTopHble paboThbl
MpakTUyeckmne 3aHATUA

KoHTponbHble paboTbiNel.MoBTOpeHMe (BXOAHOW KOHTPO/b)

CamocTosTe/ibHas paboTa 06yyaroLmMxcs:
CamocTosiTensHasi paboTa Nel MogroToBka K npeseHTauun «Ponb nmMecTo
MaTeMaTWKN B COBPEMEHHOM MUpE»

PA3OEN 1. PASBUTUE NMOHATUA O UACTIE.

CopepxXaHue yyebHoro marepuana
Llenble 1 paymoHaibHble yncna.
[leficTBUTENbHbIE YNCTa.
MpubnmKeHHble BbluMCeHUS. MpnubnmkéHHoe 3HaYeHe BENNYNHbBI U NOTPELUHOCTY
NPUGAKEHNIA.
KomnnekcHble yncna.
NabopaTtopHble paboThbl

MpakTnyeckasa pabota Nel: «ApudMeTUyecKme AeNCTBUA HAL Ymcamms»

O6bem
yacoB

3
6

10
10

YpoBeHb
0CBOEHUA

4
1



Tema 2.1
KopHU 1 cTeneHu

Tema 2.2
Norapudm.

Jlorapugm ymcna

KoHTponbHas pabo*a Ne2 «Pa3BuTUE NOHATUS O YMCNE»

CamocTosTeNnbHas paboTa obyyaroLmxcs:
CamocTosaTenbHas paboTa Ne2: «PelleHne 3agaHuii 6e3 TOYHOMO yyeTa
MOrpeLHOCTei»;
CamocTosiTensHas paboTa Ne3: «PeLieHne 3agaHnil ¢ TOYHbIM y4eT OM
MOrPeLHOCTEen;
CamocTosTensHas paboTa Ned: «TpUroHOMeTPUYECKME 1 NOKasaTe/bHble
KOMM/IeKCHbIe Yncnax»;
CamocTosTenbHas paboTa Ne5: «leiicTBUA Haf KOMMNEKCHbIMU YyuciaMm»

PA3LOEN 2. KOPHW, CTEMNMEHW N 1O APN®MDI.
Copgiep>kaHue yuebHOro Matepumana

KopHW HaTypanbHO CTEMEHN U3 YMCa U UX CBOMCTBA.
CTeneHu ¢ paunoHasbHbIMU NOKa3aTeNsMu, UX CBOMCTBA.
CTeneHu ¢ JeliCTBUTENbHBIMU MOKasaTensmu. KopHu,
CTeneHun C AelCTBUTE/IbHBIMW MOKa3aTensimMu.
NabopaTopHble paboThbl

MpakTuyeckan pa6ota Ne2: ««BbluncneHue u cpaBHeHMe KOpHeld. BbinonHeHne
pacyeToB C pajuKanamu. PewleHne NPUKNALHbIX 3aaau».
KoHTponbHas pa6oTa

CamocTosTensHas paboTa obyyaroumxcs:

CamocTosTenbHas pa6oTa Ne6: «I"pachmueckoe pelLleHne ypaBHEHNI 1 HEPaBEHC TB.

CopepykaHue yyeGHOro matepuana

Norapum uncna. BeluncneHne norapuepmos.
OCHOBHOE N10rapuMMUUecKoe TOXAECTBO.
[JecATnYHbIE U HaTypasbHble IorapuMBbl.
MpaBuna AencTBuiA ¢ norapumamu.

MepexoA K HOBOMY OCHOBaHMUIO.

NabopatopHble paboThbl

MpakTnyeckasa pa6oTta Ne3: «HaxoxgeHue 3Ha4eHnin norapmgma no
Npon3BOJILHOMY OCHOBaHUIO. [Mepexos OT O4HOro OCHOBaHUA K ApYromy».
KoHTponbHas paboTa

24



Tema 2.3
MNpeobpasoBaHue
anirebpanyeckunx

BblpakeHW

CamocTosATeNbHaA paboTa obyyaroLuxces
CamocTosATeNbHas paboTa No7: «3HayeHne U ucTopus NOHATUA norapugma;
CamocToATeNnbHas paboTa Ne8: «[lecATUYHbIE N HATYpabHbIe NOrapupmbl».

CogepxxaHue yueGHOro marepvana

MpeobpasoBaHne paLMOHaIbHbIX U MPPaLMOHaIbHbBIX BbIPaXKEHWUIA. PelleHne
MppaumoHanbHbIX YpaBHeHWIA. Mpeobpa3oBaHme NOKa3aTe/lbHbIX BbIpaXeHWiA. PewwleHmne
noKasaTe/bHbIX ypaBHeHWIA. Mpeobpa3oBaHe CTEMEHHbIX, MOKa3aTeNbHbIX U
NorapmMmMYeCKNX BbIPaKEHWNIA.

JNabopaTopHble paboThl

MpakTnyeckas pabota Ned: «BbluncrneHne n cpaBHeHMe NorapugMos.
JlorapugmmpoBaHue U NOTEHLMPOBAHUE BbIPaXKEHWIA».

NMpakTuyeckas pabota No5: «PelleHNe nppaumoHabHbIX U NOKa3aTe/IbHbIX
ypaBHeHWA. CpaBHEHWe CTereHel U nNpeobpasoBaHWe BbIPaXKEHN»

KoHTposibHast pa6oTa Ne3 «KopHU, cTeneHu, norapudmbl» (Py6eXHbIi KOHTPO/b)

CamocTosATeNbHas paboTa obyyatoLmxcs:
CamocTosATenbHas paboTa Ne9: «MppauunoHanbHble ypaBHEHUSA. Y paBHeHUs,
cofep>KalLlue nepeMeHHYo Nog 3HaKoM MOZyNs».
CamocTosaTenbHasd paboTaNel0: «PelueHune 3agaHnin Ha npeobpasoBaHue
nokasaTeNbHbIX W NOrapuMUYECcKNX BbIpaXKeHNii».
CamocTodATeNbHasa paboTa Nell: «PelleHne nokasaTeNbHbIX U
norapuMmUYecKnX ypaBHEeHWUiA N HEPaBEHCTB.

PA3OEN 3. MPAMBbBIE N NJTIOCKOCTW B NMPOCTPAHCTBE.

3.1
B3anmHoe
pacrosioXkeHne NpPSaMbIX
N NN0CKOCTEN

CogeprkaHue yue6HOro matepuana

AKCMOMbI CTEPEOMETPUN 1 KX NPOCTeliLLne cneacTaums.

B3anMHOe pacrnonoXxeHve AByx NpsiMbIX B NPOCTPaHCTBE.

MapannenbHOCTb MPSMOIA M MIOCKOCTY B MPOCTpaHCTBe. Mpu3Haku 1 CBOMCTBa
napannenbHOCTU MPSIMbIX.

MapannenbHOCTb NA0CKOCTENR. MeprneHANKYNSPHOCTb NPSMbIX B NPOCTPaHCTBE. Mpu3Haku

N CBOWCTBA.

MepneHANKYNSPHOCTb NPAMOI U NA0CKOCTU. MepneHAnKynsp v
HaK/IOHHasA. YTron mexay Mpsamoi U NNOCKOCTbH.

[BYyrpaHHbIi1 yron. MepneHAnKyNSpHOCTb ABYX NIOCKOCTEN.
"eomeTpryeckme nNpeobpas3oBaHNS NPOCTPaHCTBA: NapannenbHblid NepeHoc,

12

18

18
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Tema 4.1 SnemMeHThbI
KOMOUHaTOPUKN

Tema 5.1 loHATHE
BekToOpa

CUMMETPUS  OTHOCMTENIbHO MIOCKOCTMU.
MapannensHoe NPoeKTUpPOBaHUe.
rnowanb OpTOroHasIbHOM MPOEKLMN.

N306paxxeHne NpoCcTpaHCTBEHHbIX (uryp.
NabopatopHble paboThbl

MpakTnyeckasa pabota Ne6: «[pu3HaKM B3aMMHOI0 PacrosioXKeHUs NPsMbIX. YTon
Mexay npambiMu. Teopema 0 TPEX NepneHAnKynapax»

KoHTponbHasa pabota Ned «[Mpsmbie 1 NJIOCKOCTU B NPOCTPAHCTBE»

CamocTosATeNbHas paboTa obyvatoLmxcs:
CamocTodaTensHas paboTa Nel2: «[psmMble U NIOCKOCTW B NPOCTPAHCTBEY.
CamocTosTensHasd pabora Nel3: «B3anMHoe pacnono>KeHune npsambix u
MNOCKOCTEN B NPOCTPaHCTBE».
CamocTosaTensHas paboTa Nel4d:PelueHne 3agay no Teme «psiMble 1 NIOCKOCTW
B MPOCTpPaHCTBE»

PA3AOE/T 4. KOMBHATOPUKA

CogpepykaHue y4ye6HoOro matepmana

OCHOBHble NMOHATUA KOMBUHATOPUKMN.

3agaun Ha NoACcYeT Yncna pasMeLLeHni, NepecTaHOBOK, codeTaHW. PelleHue 3aaay Ha
nepe6op BapnaHTOB.

dopmyna 6MHOMa HbrOTOHA.

CBoiicTBa 6BUHOMMHA/bHBIX KO3D(ULMNEHTOB.

TpeyronbHUK lNackans

JNabopatopHble paboThbl

MpakTnyeckasa pabota No7: «McTopus pasBUTUS KOMOUHATOPUKI»
KoHTponbHas pa6ota Ne5 «KombuHaTopuka» (Py6eXKHbIn KOHTPO/Ib)

CamMocTosATeNbHasA paboTa 06yyatoLLnXcs:
CamocTosiTenbHas paboTa Nel5: «3agaum Ha NOACUYET uncna pasMeLLeHnii,
NepecTaHOBOK, COYEeTaHUN».
CamocToaTenbHada paboTa Nel6: «PelleHve 3agad, npuMeHas opmyny
BuHoma HbloTOHax.

PA3LEN 5. KOOPOANHATbBI N BEKTOPDI.

CopepXxaHue yue6HOro maTepuana

10
10

18
18



Tema 6.1
OCHOBHbIE NOHATUA

Tema 6.2
OCHOBHbIe

TPUTOHOMETPUYECKN €
TOXAeCTBa

MpamoyronbHas (4ekapToBa) cMCTeMa KOOPAWMHAT B MpocTpaHcTee. Popmyna
paccTofAHuUA MeXAy ABYMSA TOUKaMMU.

YpaBHeHUA cepbl, NAOCKOCTU U NPAMOWN.

BekTopbl. Mopaynb BekTOopa. PaBeHCTBO BekTOpoB. CroXeHWe BeKTOpPOB.
YMHOXeHMe BeKTOopa Ha Yu1cno.

Pa3no)keHve BeKTOpa Mo HanpasneHUAM. YTON MexXay ABYMS BEKTOpamMu.
Mpoekuua BeKTOpa Ha ocb. KoopanHaTtbl BekTopa. CKanapHoe NpounsBefeHe BEKTOPOB.
icnonb3oBaHWe KOOpPAWHAT M BEKTOPOB MpU peLleHUn matemaTUYeckux u
NPUKNagHbIX 3agau.

NabopaTopHble paboTbl

MpakTnyeckas pabota Ne8: «BekTopbl. [JeicTBUSA C BeKTopamu. [ekapToBa
cucTema KOOPAMHAT B MPOCTPAHCTBE».

KoHTponbHasa pabota Ne6 «[MoHATUe BeKTOpa» (Py6eXHblii KOHTPOSIb)

CamocTosATeNbHas paboTa obyvaroLmxces:

CamocTosATenbHas paboTa Ne17: «[leiicTBMSI HAf BEKTOPaMM».

CamocTosATenbHaa paboTa Nel8: PelueHve 3agay no Teme «BekTopbi».
CamocTosATensHas paboTa Nel9: PedpepaT Ha TeMy «BeKTOpHOE 3afaHune npambix 1
NAOCKOCTEN B NPOCTPaHCTBE»

PA3LOEN 6. OCHOBblI TPUTOHOMETPUI.
Cogep>xaHue yye6HOro matepuana

PagmaHHaa mepa yrna. BpaluarenbHOe ABUKEHMe.
CUHYC, KOCUHYC, TAHTEHC N KOTAHTeHC Ymcna.
NabopaTopHble paboTbl
MpakTnyeckan pabota Ne9: «PagmaHHbIn METOA U3MEpPEHNS YI/I0B BPaLLEHUs W
CBSI3b C rpafyCHOWN Mepoi».
KoHTponbHas paboTa
CamocTosATeNbHasA paboTa obyyaroLmxcs:
CamocTosATensHas paboTa Ne20: «MeTofbl U3MepeHus Yrnos BpaLleHus.
CopepXaHue y4yebHOro marepmana
dopmynbl NpUBeAEHNUS.
DopMY/ibl CNOXKEHUS.
®opmynbl yaBoeHUs. Popmysibl NOIOBUHHOIO Yr/a.
NabopaTopHble paboThbl

16
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MpakTnyeckasa pa6ota Ne 10 «OCHOBHble TPUrOHOMETPUYECKME TOXKAECTBA,
(hopMy/ibl  CNOXKEHUSA N YABOEHUSN.

KoHTponbHas paboTa

CamocTosATensHas paboTa Ne21 PethepaT Ha TeMy «HenpepbIiBHble 4po6u»,
CamocTosTensHas paboTa Ne22: PedpepaT Ha Temy

«[pMeHeHne CNOXKHbIX MPOLEHTOB B SKOHOMUYECKMX pacyeTax»

Tema 6.3 CopeprkaHue yyebHoro martepuana
|_|I0906I0813U0|3aHVIF| Mpeobpa3oBaHe CyMMbl TPUrOHOMETPUYECKUX (PYHKLMIA B NPOU3BELEHME U
NPOCTENLLINX Npou3BeAeHUS B CYMMY.
TPUTOHOMETPUYECKUX o
< BblpaXkeHne TPUrOHOMETPUYECKMX (DYHKLMIA Yepe3 TaHreHC MoIOBUHHOIO aprymeHTa.
BEIPDKEHN JNa6opaTtopHble paboThbl
MpakTuyeckasa pabora Nell «MMpeobpazoBaHne CyMMbl TPUFOHOMETPUYECKNX
(hyHKUMA B npou3BedeHUe, Npeobpa3oBaHme NPOV3BEAEHUS TPUTOHOMETPUYECKNX
(DYHKLWIA B CYMMY».
KoHTponbHas paboTa
CamocTosATensHas paboTa obyyatoLuxcs
CamocTosiTensHas paboTa Ne23PedhepaT: «VcTOpuMs pasBuTuUA U CTaHOBNEHNS
TPUrOHOMET UK.
Tema 6.4 CopepxaHue yyebHoro marepuana
TpuroHomeTpuyeckue o o
yDABHEHUS 1 PeLueHmue NPOCTENLLNX TPUTOHOMETPUYECKNX YPABHEHWIA.
MMpocTeliune TPUroHOMeTPUYECKE HEPaBEHCTBA
HepaBeHCTBa.

NabopatopHble paboThbl

MpakTnyeckasn paboT Nel2:«[MpocTeilime TPUFOHOMETPUYECKMNE YPABHEHUA  U©
HepaBeHCTBa».
KoHTponbHas paboTa

Tema 6.4.1 O6paTHble CopepaHue y4ebHoOro matepuana

TPUTOHOMETPUYECKNE  ApKCKHYC, apKKOCUHYC, apKTaHTeHC Ymcna.
pyHKLNN NabopartopHble paboThbl
MpakTnyeckasa pabota Ne 13: «O6paTHble TPUTOHOMETPUYECKME PYHKLMUN:
apKCUHYC, apKKOCUHYC, apKTaHreHC».
CamocTosATensHas paboTa obyyatowmxcs He npesycmMoTpeHa
Py6exHbIn KOHTPO/Ib Ne7. TOroBbli KOHTPO/IbHbIN TECT.



Tema 7.1.1
PYHKUMN.

Tema 7.1.2
CeolicTBa (PyHKLUMMK

Tema 7.1.3

O6paTtHble (yHKLNN.

CamocTosTenbHas paboTa obyyatoLimxcs
PA3OEN 7. PYHKUNN N TPADUKWN.

CopepxaHue y4e6HOro matepuana

O6nacTb onpeLeneHns 1 MHOXECTBO 3HAYEHWIA.
MpagnK PyHKLMK, NOCTPOEHUE rPpauKoB (YHKLMIA, 3afaHHbIX Pa3IMYHbIMU crocobamu.
NabopatopHble paboThbl

MpakTuyeckasn paboTta Ne 14 «OnpegeneHne n nccnegoBaHme MyHKLNiA».
KoHTponbHas paboTa

CamocTosiTeNbHas paboTa obyyaroLmxcs

CamocTosTenbHad paboTa Ne24: PedpepaT Ha Temy «I pauyeckoe peLueHmne
YPaBHEHWUIA 1N HEPABEHCTB».

CogepxxaHue yue6HOro Mmatepumana

MOHOTOHHOCTb, YeTHOCTb, HEYETHOCTb, OrPaHNYEHHOCTb, NEPUOANYHOCTb.
MpoMeXyTKM BO3pacTaHUs W yObiBaHWS, HanbO/bLUEE N HAMMEHbLLEE 3HAYEHNS,
TOUKM 3KCTpeMyMa. [patmyeckas MHTepnpeTauus.

MpvimMepbl hYHKUMOHA/bHBIX 3aBUCMMOCTEN B peasbHbIX NPoLEeccax 1 ABNEHMAX.

ApugmeTryeckune onepaunn Hag pyHKUmaMU. CnoxxHaa gyHKumMa (Komnosuums).
[MoHATME O HENPEPLIBHOCTU (PYHKLNM

NabopaTopHble paboThbl

MpakTuyeckan pabota Nel5 «CgolicTBa (DyHKLMIA. HenpepbiBHbIE W NEPUOAUYECKNE
(yHKUMK. CBOICTBA U rpagmKm CUHYCa, KOCUHYCA, TaHIeHca U KOTaHreHca.

KoHTponbHas paboTa
CamocTosATeNbHas paboTa obyyaroLmxcs
Cofep>xaHue ydyebHoro matepuana

O6nacTb onpeaeneHust n 06nacTb 3Ha4YeHMIn 06PaTHOM
(OyHKUMK. Tpagpnk 06paTHON PYHKLUK.

NabopaTopHble paboTbl
MpakTnyeckas pabota

KoHTponbHas paboTa



Tema 7.2
CTeneHHble,
nokasarte/sibHble,
norapugmmyeckme n
TPUTOHOMETPUYECKNE
YHKL NN,
O6paTHble
TPUTOHOMETPUYECKNe

PYHKL NN

CamocTosTenbHas pa6oTa 06yyaroLmxcs

CopeprkaHue yuye6HOro mMaTepuana

OnpegeneHns QyHKLUMIA, UX CBONCTBA U

rpagukun. NpeobpaszoBaHus rpagnKos.

MapannensHblii NepeHoc, CUMMETPUA OTHOCUTENBHO OCell KOOPAUHAT U CUMMETPUA
OTHOCWTENIbHO Havana KoopAnHaT, CUMMETPUS OTHOCUTENBHO MPAMOWA Y = X,
pacTsXeHue U cXaTue BAO/b OCel KoopAMHaT.

NabopatopHble paboThbl

MpakTnyeckan pabota Nel6 «IMocTpoeHue rpaiMKoB hyHKLMNIA».

KoHTponbHasa pabota Ne8 «DyHKLMN, UX CBOUCTBA U rpadvkun» (Py6eXHblii KOHTPONb)

CamocTosATensHas paboTa Ne25:PethepaT Ha Temy «CnoXKeHune rapMOHUYECKMX
KonebaHuii»

PA3AEN 8. MHOTIOIMPAHUKW N KPYTJIbIE TEJA.

Tema 8.1
MHororpaHHuUKu

Tema 8.2

CofepykaHue yue6HOro matepuana

BepLlmHbl, pebpa, rpaHu MHororpaHHuka. PasBepTka. MHoOrorpaHHble Yribl.
Bbinyk/ble MHororpaHHuku. Teopema ditnepa.
Mpu3ma. Mpamasa 1 HaknoHHas npusmMa. MNpasunbHasa npusma. Mapannenenunes. Kyo6.
Mupamnga. MpaBuibHasa nupamuga. YcedeHHaa nupamuga. Tetpasgp. CummeTpum B
Ky6e, B napannenenuneje, B NpU3Me 1 nupammnze.
CeueHus Kyba, Npu3Mbl U NUpaMnabl.
MpeacTaBneHne O NpaBW/bHbIX MHOrorpaHHuUKax (Tetpasgpe, Kyb6e, OKTasgpe)
NabopaTtopHble paboTbl
MpakTnyeckan pabotaNel?7 «[IMpu3ma»
MpakTnyeckan paboTta Nel8 «MMupammga»
KoHTponbHas paboTa
CamocToATeNbHasA paboTa o0byyaroLuxcs:
CamocTosATenbHas paboTa Ne26: «[IpaBuibHble MHOTOrPaHHUKN».
CamocTosATenbHas paboTa Ne27: «Kn3Hb M TBOPYECTBO Jiinepax.
CamocTosATeNnbHas paboTa Ne28: «MHOrorpaHHUKm».
CamocTosATenbHaa paboTa Ne29: «3Be3fuaTble MHOrOrpaHHUKM.
KpucTaunbl-npupogHble MHOTOrpaHHUKN».
CamocTodATenbHas paboTa Ne30: «Mojgenm MHOrorpaHH1KOB.
CopepxxaHue y4ye6Horo matepuana
LIMNUHAP ¥ KOHYC. Y CeYeHHbIN KOHYC.
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Tena n NOBEPXHOCTH
BpalleHnA

Tema 8.3

N3mepeHua B
reoMeTpuu

OcHoBaHue, BbicOTa, 6OKOBas MOBEPXHOCTb, 06pa3ytoLas, pa3sBepTka. OceBsble
CeYeHUss U CceyeHus, napase/ibHble OCHOBaHUIO.

LLlap v cipepa, nx ceyeHns. KacatenbHas niocKoCTb K cepe.
NabopatopHble paboThbl

MpakTnyeckaa pabota Nel9 «LnnuHap»

MpakTunyeckasa pabota Ne20 «KoHyc»

MpakTnyeckasa pabota Ne2l «Lllap»

KoHTponbHasa paboTa

CamocTosATeNbHas paboTa obyyaroLmxcs:

CamocTosaTensHas paboTa Ne31: «LiunuHap v KoHyC».

CamocTosTenbHasA paboTa Ne32: «LLap u cchepax.

CamocTosTenbHas paboTa Ne33: «lnowaib NoBepXHOCTU YacTel Lwapa.
CamocTosATensHas paboTa Ne34: «Mogenu Ten BpaLleHns».

CopepxxaHue yyebHoro matepmana

O6beM 1 ero n3MepeHue.

®opmysbl 06beMa Kyba, MPAMOYro/ibHOro napannenenunesa, NpuUsMbl, LUAUHAPA.
®opmMynbl 06beMa Npamubl U KoHyca. ®opMybl NIOLLaAM NMOBEPXHOCTEN
uMnnHapa n KoHyca. ®opmynbl 06beMa Lapa 1 nnowasmn cgepsbl.

Mopo6ue Ten. OTHOLWEHUS NNOWAAeNn NOBEPXHOCTEN U 06bEMOB NOAOGHLIX Ten.
JlabopaTopHble paboThbl

MpakTnyeckasa pabota Ne22: «O6bEM LMNNHAPa»
MpakTnyeckaa pabota Ne23: «O6bEM KOHYCa»

KoHTponbHasa pabota Ne9 «MHOrorpaHHUKN 1 Kpyrible Tena»

CamocTosTenbHas paboTa Ne35: «Obbembl Ten»

CamocTosATensHas paboTa Ne36: PeepaT Ha Temy «[llpaBuibHble K
Monynpasu/ibHbIe MHOTOrPaHHUKN.

CamocTosATensHas paboTa Ne37: PedepaT Ha Temy «KOHUYeCKMe ceyeHus
NX MPUMEHEHME B TEXHUKE»

PASAET 9. HAHAJTA MATEMATUNYECKOIO AHANTN3A

Tema 9.1

MocnepoBaTeIbHOCTU.

Copep>xaHue y4yebHOro matepuana
Cnocobbl 3afaHNs 1 CBOCTBA YACNOBLIX MOC/eA0BaTeIbHOCTEN,
MoHsTME O npefene nocnefoBaTensHOCTU.  CyllecTBOBaHWe MNpedena

27
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Tema 9.2
NMpownssogHas.

MOHOTOHHOI OrpaHNYeHHO NOCcNeA0BaTe/IbHOCTH.

CymmupoBaHne nocnefosatesibHOCTEN. BeCKOHeYyHO yO6biBatoLas

reoMeTpuyeckas nporpeccus n ee cymma.

NabopaTopHble paboThl :
MpakTuyeckasa pabota Ne24: «Uucnosas nocnefoBaTe/bHOCTb, CNOCO6LI ee 3afaHus, 2
BbIYMC/IEHNA YNeHOB nocnefoBatensHocTU. Mpefen nocnegosate/ibHOCTU. BeCKOHEUYHO
yOblBatoLLLas reoMeTpuyeckas Nporpeccus».

KoHTponbHasa paboTa

CamocTosATeNbHas paboTa obyyatoLuxcs :
Cofep>xaHune y4yebHOro matepmana 12

MoHsTUE 0 NPOM3BOAHON (DYHKLMW, €6 FTeOMETPUYECKNIA N (IU3NYECKUNIA CMbICH. 11
YpaBHeHMe KacaTefibHOW K rpauky QyHKUMK.

Mpon3BoAHbIE CyMMbI, pa3HOCTKW, NPON3BEAEHUS, YacTHbIe. [pon3BoAHbIe

OCHOBHbIX 3/1eMeHTapHbIX PYHKLMNIA. TpUMeHeHe NPOU3BOAHOMN K

NcCnefoBaHNIO (OYHKLUMUIA U MOCTPOEHUIO rpaduKoB.

Py6eXXHbI KOHTPONb (TecT) 1
CopepXaHue yyebHoro matepuana

Mpon3BoAHbIE 0O6PaTHOW (PYHKLMM M KOMNO3MLMK DYHKLUN.

MpuMepbl UCMONb30BAHNUSA MPOU3BOAHON 19 HAXOXKAEHUA HanyuULLero pelleHns B

NPUKNagHbIX 3afadax. HaxoxaeHne CKOpoCTW 4na npouecca, 3afaHHoro opmynon um

rpaukom.

NabopaTopHble paboTsbl -

MpakTunyeckan pabota Ne25: «YpaBHeHue kacaTe/sibHOW B 00Lem Buge. MNpasuna u 2
(hopMy ibl»

MpakTnyeckas pabota Ne26: « [MocTpoeHne rpaukoB yHKLUMIA C MOMOLLbHO

NpPOU3BOAHbLIX»

KoHTponbHasa paboTta Nel0 «[Mpon3BogHan» 1

CamocToaTenbHas paboTa Ne38:PedhepaT Ha TeMmy «[oHsTUe AuddepeHumana u 8
ero NpUNo>KeHus».

CamocToaTenbHaa paboTa Ne39: PedepaT Ha Temy «CxeMbl MOBTOPHbIX

ncnblTaHuii bepHynms.

CamocTosATenbHas paboTa Ned0: «Mpon3sogHas 1 ee NPUMEHEHUE.



Tema 10.1
MepBoo6pasHasa n
NHTerpaJ.

PA3AEN 10. NHTEIMPAN N EITO NMPMMEHEHUE.
CopepxxaHue yue6HOro matepuana

OnpegeneHve NepsoobpasHoii. PopMy bl HAXOXAEHKS NepBO0BpasHbIX [paBuia HaXoXAEHNA
nepBoo6pasHbIX MpPUMeHEHNEe ONpefeNeHHOro WHTEerpana Ans HaxoXAaeHus
nnowagn KpWBOMMHENHON Tpaneuuu.

dopmyna HbloToHa-/lelibHnya.  MMpuMepbl  NPUMEHeHUs  MHTerpana B u3nkKe
NabopaTopHble paboTbl

MpakTunyeckasn pabota Ne27:«/HTerpan n nepsoobpasHas. Teopema HolOTOHa—

ﬂeVI6HMua. [MpuMeHeHWe NHTerpana K BbIYUCNEHUIO (pVIBI/I‘—IeCKVIX BE/IMYNH U I'II'IOLLI,&,CI,GVI».

KoHTponbHaa pabota Nell «[epBoobpasHas 1 nHTerpan»

CamocToAaTeNbHasA paboTa obyyarowmxcs:

CamocTosaTenbHasd paboTa Nedl: «PelleHne NpuKagHbIX 3agay».
CamocTosATensHas paboTa Ned2: «Mpubam>keHHble MeTO/bl BbIUMCIEHUA
onpeAeneHHoro MHTerpana».

CamocTosATeNbHasd paboTa Ned3: «/HTerpan n ero npMMeHeHme».

CamocTosATenbHas paboTa Ned4 «OnpefenéHHbIn UHTerpan. Boluvcnenve nnowlazen
MNOCKUX omryp»

PA3ZIE/ 11. 3/IEMEHTbI TEOPUM BEPOATHOCTEN 1 MATEMATUYECKOW CTATUCTUKMW.

Tema 11.1

SneMeHTbI Teopumn
BEPOSITHOCTW.

CogeprkaHune yye6HOro maTepumana

Co6bITWe, BEPOSTHOCTb COOBITHS, CIOXKEHWE N YMHOXKEHWE BEPOSITHOCTEN.
MoHsATVE O HE3aBUCMMOCTM COObITWIA.

[MCKpeTHas cnyyaiiHas BENMUMHA, 3aKOH ee pacrpefeneHns. Yncnosble

XapaKTepUCTUKN AUCKPETHOM CMyYainHON BeNNMYMHBI. MOHATME O 3aKOHE 6OMbLUNX
yumcen.

Nab6opatopHble paboThbl

MpakTnyeckass pabota No28: «Knaccumyeckoe onpedeneHne BepoOATHOCTH,
CBOWCTBA BepPOATHOCTEN».

MpakTnyeckan paboTta Ne29: «TeopeMa 0 CyMMe BEPOATHOCTEN. BbluncneHne
BepoATHOCTeN. MNpuknagHble 3agadn. MNMpeLcTaBneHne YNCNOBbIX AaHHbIX.
MpuknagHole 3agayun».

KoHTponbHas paboTa

CamocTosATeNbHas paboTa obyyaroLmxcs:
CamocTosTenbHasa paboTa Ne45«>Kn3Hb 1 HayyHas aesTenbHOCTb V. HbloTOoHa».

12
12
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Tema 11.2

ONEeMEHTbI
MaTeMaTU4decKoin
CTATUCTUKM

Tema 12.1

YpaBHEHUS N CUCTEMbI
YpPaBHEHUIA.

Tema 12.2
HepaBeHcTBa.

CamocTosTenbHas paboTa Ned6: «H. bepHynm».
CamocTosTensHas paboTa Ned7: «PelieHne 3agay No Teopun BepoSTHOCTEN».
CopeprkaHue yyebHOro martepumana

MpeacTaBnieHVe faHHbIX, reHepasibHas COBOKYMHOCTb, BblGOpPKa, cpefHee
apumMeTUYecKoe, MemaHa.

MoHATUe 0 3aja4yax MaTemMaTUYeckom CTaTUCTUKM.

NabopatopHble paboThbl

MpakTunyeckas paboTa

KoHTponbHasa pabota Nel2 «3n1eMeHTbl TeOPUM BEPOATHOCTEN U MaTeMaTUYeCKOW
CTaTUCTUKN»

CamocTosTenbHas paboTa 06yyatoLLnXcs:

Pasgen 12. YPABHEHVA N HEPABEHCTBA.

CogepxxaHue yyebHoro matepuana

PaLuoHa/IbHble, MppaLnoHanbHble, NokasaTtefibHble Y TPUTOHOMETPUYECKME
YPaBHEHUS U CUCTEMBI.

PaBHOCU/IbHOCTb YpaBHEHWI, HEPaBEHCTB, CUCTEM.

OCHOBHble NPMEMbI UX pelleHns (pPas3foXeHne Ha MHOXMWTENW, BBELEHWE HOBbIX
HEN3BECTHbIX, MOACTAHOBKA, rpatMyeckunii MeTos).

NabopaTopHble paboThbl

MpakTnyeckas pa6ota Ne30: «KOopHM ypaBHeHWIA. PaBHOCUNBLHOCTb YPaBHEHWIA.
Mpeobpa3oBaHue ypaBHeHUA. OCHOBHbIE NPUEMbI pelleHns ypaBHeHWI. PelleHune
CUCTEM YPaBHEHWI».

KoHTponbHas paboTa

KoHTponbHasa paboTa

CamocToATeNbHAasA paboTa 06yyaroLmxcs:

Copep>kaHue yuye6HOro matepuana

PauuoHanbHble, UppaLoHasbHble, noKasaTe/ibHble U TPUTOHOMETPUYECKME
HepaBeHCcTBa. OCHOBHbIE NPUEMbI UX PELLEHNS.
NabopaTtopHble paboThbl

MpakTnyeckas paboTa
KoHTponbHas paboTa

14
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Tema 12.3
Mcnonb3oBaHMe
CBOWCTB U1 rpanKoB
(DYHKLUMIA NpU peLleHnmn
ypaBHeHU n
HepaBeHCTB

NToro

CamocTosaTenbHas paboTa Ne48: PedhepaT Ha Temy «l/ccnefoBaHve
YypPaBHEHU 1 HepaBeHCTB».

CopeprkaHue y4yebHOro martepuana

MeTog nHTepBasioB. M306paxeHne Ha KOOPAUHATHOW MIOCKOCTM MHOXECTBa
pelleHnin  ypaBHEHWIA N HePaBEHCTB C ABYMS MEPEeMEeHHbIMU U UX CUCTEM.
JlabopaTopHble paboTbl

MpakTnyeckasa pabdota Ne31: «lcnonb3oBaHMe CBOMNCTB U rpatiMKoB
(OYHKLMIA oNs peLleHns ypaBHeHNA N HePaBEHCTB.

Py6eXXHbIn KOHTPOMb. MToroBasi KOHTposibHasa pa6oTta Nel3.
CamocTosATenbHas paboTa obyyaroLuxcs

MTorosas atrtectauns B hopmMe aK3aMeHa

342



2.3. Copgep>xaHue nNponIbHON cocTaBNSAOLLEN

Ons npogeccun 35.01.23 Xossiika (MH) ycaabbbl NPOPUALHOW CcOCTaBAAKOLLEn Ans

pasgena 1 PA3BUTUE TIOHATUA

ONJAKTUYECKME eNHULLbI:

1. Llenble n paunoHanbHble 4ucna.
[elicTBUTENbHBIE ymcna.
MpnbamxKeHHble BblUMC/IEHUA.
KomMnneKkcHble yncna.

O U4YWNCJIE gaBndalTCA  cnepytollme

BbINonHeHe apuiMeTUYECKUX [AENCTBUIA Hap

ymcnamu, HaxoXaeHue MPUBNNKEHHbIX
3HaYeHunn BE/INYUH " MorpeLuHocTen
BblYNC/IEHWUI; CpaBHeHMe 4MCNOBbIX
BblPaXXEHNIA; HaxoXzeHve own60oK B

Npeo6pa3oBaHNsAX U BbIUNCNEHUSIX.

coctaBnstowen ans pasgena 2 KOPHW, CTENEHN 1 NOTAPN®MbI sBnstoTcs

cneflylouime AnaaKTUYecKne eanHuLbI:

2.1 KOopHW HaTypanbHOW CTEMeHn u3
ynucna n nx ceomcrtea. CTeneHu c
paumoHaibHbIMY NOKasaTenaMmmn, nux
cBoicTBa. CTeneHmn ¢ AeiCTBUTENIbHbIMU
nokasarensiMm. CBOICTBa CTENEHU C

AEVICTBI/ITeﬂbH bIM MOKa3aTenem.

2.2 OCHOBHOE norapupmmnyeckoe
TOXAecTBO. [lecATUYHbIe N HaTypabHble
norapumsl. Mpasuna gencTenii ¢
norapugpmamu. NMepexon K HOBOMY

OCHOBaHMUIO.

O3HaKOM/IeHMEe C MOHATUEM KOPHSA U
npaBuIamn CpaBHEHUS KOPHEN;
(hopmynunpoBaHue onpeaeneHns KopHs u
CBOMCTB KOPHEMW; BblYUC/IEHNE U CPaBHEHWE
KOpPHEN, BbINOMHEHME NPUKMAKN 3HAYEHNS
KOpHSA; npeobpa3oBaHme YMCIOBbIX U
OYKBEHHbIX BbIpaXKEHWIA; BbINO/HEHWE
pacuyeToB N0 (opmynam; peLleHmne
nppaumnoHasbHbIX YpaBHEHWA;
03HAaKOM/IEHNE C MOHATUEM CTEMNEHN C
AeNCTBUTENbHLIM NOKa3aTenem.
O3HaKoM/eHMe C Nnorapu@mMmMyecKum
TOX/[AECTBOM; M3YyUYeHUEe AECATUYHBIX U
HaTypanbHbIX N10rapumoB; peLLeHne

norapnuMnUecKnx ypaBHEHNI



2.3 lMpeobpa3oBaHue pauuoOHanbHbIX, BbinosHeHne npeobpa3oBaHnii BbIPaXXeHNIA,

MppaLMOHabHbIX CTEMEHHBIX, NpYMeHeHne OpPMYN, CBA3aHHbIX CO
NoKasaTeNbHbIX 1 NOrapuiMUYECcKnX CBOICTBaMW CTEMeHEN 1 norapmugmos.
BbIpaXKEeHWIA. OnpeaeneHne 061acTy 4ONYCTUMBIX

3HAYEHN J'IOFapI/I(*)MI/Il-IECKOFO BbIPpaXXEHUA.

coctasndaowen ans pasgena 3 NMPAMbBIE N MJTIOCKOCTU B NMPOCTPAHCTBE

SBNANOTCA cneaylolime AMAaKTUYeCKUe eauHNLIbI:

3.1 B3aumHOoe pacrnonoxeHue Apyx POPMYNMpoBKa M MPUBELEHNE [0KA3aTE/NbCTB

NPSMbIX B MPOCTPAHCTBE. MPU3HAKOB B3aMMHOI0O PacnofioXeHUs NpsMbIX
[NepneHAnKYNAp W Hak/IOHHaa. Yron wu MIOCKOCTEW; (hopmynumpoBaHue
Mexay MNNIOCKOCTAMW.  OMpefenieHunin, MPU3HAKOB U CBOWCTB
MepneHAnKYNApHOCTb ABYX MapannesnbHbIX 7 nepneHanKyNspHbIX
MIOCKOCTEN. MNOCKOCTEN, ABYIPaHHbIX Y MHENHbIX YIOB;

CeomeTpuyeckune npeobpa3oBaHUs BbIMONHEHWE MNOCTPOEHWUA  YI/I0B  Mexay
MpocTpaHCTBa: napannenbHblii - NPAMbIMU, npsMoi  u NNOCKOCTbIO;
MepeHoc, CUMMETPUS OTHOCWUTENIbHO NPUMEHEHNe NPM3HAKOB 7 CBOWACTB
MIOCKOCTW. pacrnonoXeHns MNpAMbIX W MAOCKOCTEN Npu

Mnowaab OpTOroHanbHOW NPOEKUMN.  PELUEHWUM 3afay; M306paXKeHMe Ha PUCYHKaxX W
KOHCTPYyMpOBaHMe Ha MOensax
NepneHAMKyNspoB U HAKNOHHbLIX K MAOCKOCTH,
NPAMbIX, NapannenbHbIX  MNIOCKOCTEN, yrnos
MeXay MpsiMOli M NAOCKOCTbIO M 060CHOBaHMe
MOCTPOEHNS; pelleHne 3afay Ha BbIUNUCIEHUE

reoMeTpnyecKnx BEINYNH.

cocTaBnsawowein ana pasgena 4 KOMBUMHATOPUKA saBnstoTcs  cnegywouime
AVAAaKTUYEeCKMe eANHULbI:
4.1 OCHOBHbIe NoHATUA  M3y4yeHune npaBuna  KOMOGMHATOPUKUK n

KOM6I/IHaTOpI/IKI/I. 3afjaun Ha nopacyer NMPUMEHEHNE TIPpUN pPELLEHUN KOM6I/IHaT0prIX



ynucna pasMelleHnit, NepecTaHoBOK,

coyeTaHMin. PelleHMe  3aja4  Ha

nepe6op BapuaHTOB. dopmyna

6nHoma HblOTOHA. CsoiicTBa

OUHOMMUHANbHbIX KO3(D(hMLMEHTOB.

TpeyronbHUK lMNackans.

ONAAKTUYECKME efNHULLbI:

51 TlpamoyronbHaa  (4ekapTosa)
cucTemMa KOOpAuHAaT B MPOCTPaHCTBeE.
YpaBHeHUss  cepbl, MJIOCKOCTM U
NPSMONA.

BeKTopbl. Mopynb BeKTOpa.
PaBeHCTBO  BEKTOPOB. CnoxeHue
BEKTOPOB. YMHOXeHUe BeKTopa Ha

yncno. PasnoXeHwe  BEKTOpa no

HamnpaBneHMsM. YTron Mexay [AByMs
BEKTOPaMU.

Mpoekunss BekTopa Ha

OCb. KoopauHaThl BEKTOpA.

CKanspHoe Npou3BefieHe BEKTOPOB.
Mcnonb3oBaHue KoopauHaTt "

BEKTOPOB npw peLLeHnN

MaTeMaTUYECKNX n npuKnagHbiX

3ajau.

3aflay;  pelleHWe  KOMGMHATOPHbIX  3ajad

MeToJ0M nepebopa W No NpaBuny YMHOXEHUS;
03HAKOM/IEHWE C MOHATMSIMU KOMOGUHATOPUKN:

pasmMeLleHNAMMN, COYeTaHNAMMU,

nepectaHoBKamMmu U dopMmynamm  ans  ux

BbIYNCNEHNSA; 00BbACHEHNE U MPUMEHEHNE

BblYUNC/TIEHUA pasmemeHMVl,

thopmyn

nepectaHOBOK MU COYeTaHui

ans
Npu  peLleHuny
3a/]a4; 03HaKOM/IeHMe C GMHOMOM HbHOTOHA W

TpeyronbHUKOM [lackans.

cocTtasnawouwen ans pasgena 5 KOOPAMHATDLI 1 BEKTOPbDI siBnsitoTca cnefytoline

OsHakKoM/IeHNe C MOHATMEM BEKTOpPA; U3yYeHne

[ieKapTOBOIA CUCTEMbI KoopAuHat B
MPOCTPAHCTBE, MOCTPOEHWE MO  33AaHHbIM
KoopAuHaTam TOYek " M70CKOCTEN,

HaxoX/eHne KOOpAMHAT TOYeK; HaxoXiaeHue
ypaBHeHWIi OKPYXXHOCTU, cepbl, MNIOCKOCTY;
M3yyeHWe  CBOWCTB  BEKTOPHbLIX  BE/IMYMH,
MpaBWA Pas3fiOXKEHNS BEKTOPOB B TPEXMEPHOM
MPOCTPaHCTBE,

NMPUMEHeHNe Teopuu NPU PelleHnn 3agay Ha
[eCTBMA C BEKTOPaMW; U3YUYeHWe CKansipHOro
NMPon3BeAeHNs BEKTOPOB; MPUMEHEHNE Teopuu
NPV pelleHnn 3a4ay Ha AeiicTBUSA C BEKTOpaMK,
KOOPAMHATHBIA MeTo[, NPUMEHEHWE BEKTOPOB
BbIUNC/MIEHNS  BENWNUNH

ans yrnos "

PacCTOAHMMN.



COCTaBMsilOWEN  Ans  pasgena

cnefytouine AMAaKTUYECKNe eauHULLbI:

6 OCHOBbI

6.1 PaanaHHas mepa yrna.

BpawatensHoe paBumxkeHue. CUHyC,

KOCUHYC, TaHIFeHC N KOTaHIeHC 4ucna.

6.2 ®opmynbl NpuBeaeHNs. ®opMy/bl

CnoXxeHus.  dopmynbl  YABOEHWS

®opMy /bl NONOBUHHOIO YrAa.

6.3 MpeobpasoBaHue

(yHKUMA B

npoun3BeaeHUs B

CYMMb!
TPUTOHOMETPUYECKNX
npoussefeHne nu
CyMMYy. BbipaxeHue
TPUTOHOMETPUYECKUX (PYHKLMIA Yepes

TaHlFreHC No/I0BUHHOIO aprymMeHTa.

6.4MpocTeillune TPUrOHOMETPUYECKUE
ypaBHeHUS. MpocTenne
TPUTOHOMETPUYECKME HEPABEHCTBA.

TPUTOHOMETPUI  aBnstoTCA

N3yyeHne pagmaHHOro MeToda M3MepeHus
YrN0oB BpaLLeHns 1
MX CBA3M C rpaflyCHOW Mepoi; n3obpaxeHue

YrN0B BpalleHNsi Ha OKPYXXHOCTW, COOTHECeHMe

BE/IMUMHbI  yrNa C €ro  pacrnosioXXeHUeM;
(hopmynmnpoBaHme onpeaeneHunii
TPUrOHOMETPUYECKMX  (DYHKUWIA Ans  yrnioB

noBopoTa W OCTPbIX YI/N0B MPAMOYr0/bHOIO
TPEYrofibHMKa 1 06bSACHEHNE X B3aUMOCBSA3U
MpyYMeHeHe OCHOBHbIX TPUIOHOMETPUYECKUX
TOXAECTB  ANS  BbIYACMEHUS  3HAYEHWi
TPUTOHOMETPUYECKMX (DYHKLUMIA MO OfHON 13
HUX.

N3yueHne OCHOBHbLIX (POPMYN TPUrOHOMETPUU
M NPUMEHEHME TP  BbIYUCNEHWUM 3HAUYEHUS
TPUIOHOMETPUYECKOTO BblpaXXeHMs n
YMpPOLLEHNS ero; 03HaKOM/IEHUEe CO CBOWCTBaMU

CUMMETPUM TOYEK Ha efIMHUYHON OKPY>KHOCTM

W NPUMEHeHWe WX [ANS  BbiBOAA (HOpMYy
npuBegeHns

PeLueHwne no (hopmynam u
TPUTOHOMETPUYECKOMY  KPYry  NpOCTEMLnx
TPUTOHOMETPUYECKMX ypaBHEHWM;
npuMeHeHne  06OWMX  MeTOAOB  peLleHus
ypPaBHEHWIA npu peLeHmnm
TPUTOHOMETPUYECKMUX  YPaBHEHWUN;  yMeHue
OTMeYaTb Ha Kpyre peleHns NpoCTenLwmx

TPUTOHOMETPUYECKMX HEPABEHCTB.



6.4.1  ApKCUHYC, apKKOCUHYC,

apKTaHreHc.

7.1.1 O6nactb  onpegeneHnsa u
MHOXXeCTBO 3HaYeHu; rpagpumk
(byHKUMM,  MOCTPOEHMEe  rpaduKkos
(PYHKUMIA,  3aflaHHbIX  Pa3/IMYHbIMM
cnocobamu.

7.1.2 MOHOTOHHOCTb, YETHOCTb,
HEYeTHOCTb, OrpaHUYeHHOCTb,
NepUOANYHOCTb. MpoMeXxyTKu
BO3pacTaHus 7 yObIBaHUA,
HanbonbLuee " HauMeHbLLee
3HayYeHus, TOYUKM IKCTpeMyMa.
I"pachnueckas NHTepnpeTayma.
MprmMepsl (PYHKUMNOHANbHBIX

3aBUCMMOCTEN B peanbHbIX Npoueccax
" ABNIEHUSIX. ApudmMeTnyeckne

onepauuu Hag yHKumamMu. CnoxxHas

O3HaKoMMieHWe € MOHATMEM  0OpaTHbIX

(YHKLMA;

apKCuHyca,

TPUTOHOMETPUYECKUX N3yvyeHne

onpe/eneHunii apKKOCUHYCa,

apKTaHreHca uucna, (OPMYNMpoBaHMe  UX,

N300paKeHMe Ha eAMHUYHON  OKPYXXHOCTW,

NPYMeHEHNe Mpu peleHnn YpaBHEHNIA.

CocTaBnsiowein ana pasgena 7 OYHKUUNA, UX CBOWCTBA U TPADGUKN

ABNAOTCA Cnefytowne AMAaKTUYECKNE eaUHNLbI

O3HaKOM/MEHWE C  MOHSATMEM  MEPEMEHHOW,
npumepamm 3aBUCUMOCTeN Mexay
NepemMeHHbIMW; 03HAKOM/IEHWE C MOHSTUEM

rpajguka,  onpeaeneHve  NPUHAANEXHOCTM

TOYKN rpadmky yHKUUNK;

(hopmyne npocTeillein 3aBUCUMOCTU, BuAa ee

onpegenedne no

rpaka; O3HaKOMJIEHWE C  OnpefeneHuem
(DYHKLMKW, (OPMYMPOBaHUE €ro; HaxoXKaeHue
obnacTu onpegeneHns M 06nacTU 3HaYeHWUN
hyHKUMN.

OsHakoM/leHne c npumepamm

(YHKLMOHANbHbLIX 3aBUCUMOCTE B peanbHbIX

npoveccax n3 CMEXHbIX AVNCUMUNINH;
O3HaKoOMJIeHWe C AoKasaTeNbHbIMM
paccy>XaeHnamu HEKOTOpPbIX CBOWCTB
NNHENHOM 7 KBafpaTnyHoMn (hYHKLMIA,
npoBefeHne nccnefoBaHus NUHENHON,

KYCOYHO-NTMHENHOMN, APOBGHO-NINHENHOW 1

KBagpaTUUYHON  (PYHKLUMWA, NOCTPOEHME  UX
rpaukoB; MOCTPOEHWE W YTeHMe rpafuKkos
(YHKLMIA; nccnefoBaHue hyHKUNNK;



(pyHKUMa (komnosuums). TloHATMe O

HEMPePbIBHOCTY (DYHKLMMN.

7.1.3 O6nactb  onpegeneHnss u
obnacTb 3HaYeHNN obpaTHoW

hyHKUMN.
"padhmk 06paTHON PYHKLMN.

7.2  OnpepeneHns  QYHKUWUA, KX
CBOWCTBa 7 rpagpuku.
MpeobpasoBaHus rpaguKoB.
MapannenbHblii NepeHoc, CUMMETPUS
OTHOCUTENbHO OCelM  KOOPAWHAT U
CUMMETPUss  OTHOCWUTENIbHO  Havana
KOOPANHAT, CUMMETPUA OTHOCUTENIbHO
NPSMOA Yy = X, pacTshKeHue U cxatue

B[10/Ib OCEI KOOpAMHAT.

COCTaB/eHMe BUAOB (YHKUMA N0 AaHHOMY
YC/IOBMIO, peLleHne 3aflad Ha 9KCTPeEMYyM;
BbINO/IHEHWE npeobpa3oBaHmii rpauka
QYHKLUN,

N3yyeHne  MOHATMS  06paTHOM  (DyHKLMMK,
onpegeneHve BuAa W MNOCTPOeHWe rpaduka
06paTHOM (YHKLMW, HaxoXAeHuwe ee 0651acTu
onpegeneHuns 7 obnactu 3HaYeHUN.;
NpUMeHeHune CBOWCTB (hYHKL M npu
nccnefoBaHNN ypaBHEHWIA W peLleHnn 3afa4y Ha
9KCTPEMYM;  O3HaKOMJ/IEHMEe C  MOHSATUEM
CNOXHOWN PyHKLMW.

BbluncneHvne 3Ha4eHUn OyHKLUMIA NO 3HAYEHUIO
aprymeHTa; onpejesnieHune nonoXXeHUs TOUYKN Ha
rpaguke no ee KoopauHatam U HaobopoT;
MCNOMb30BaHWe  CBOWCTB  (DYHKUMIA  Ans
CpaBHeHUA 3HaYyeHWi CTeneHein v Norapupmos;
MoCTpOeHue rpaMKoB CTENEeHHbIX 7
norapumMmnyecKmx (hYHKUNNA; peleHmne
MoKasaTe/lbHbIX " norapnumMmyeckmnx
YpaBHEHUA W HepPaBeHCTB MO  W3BECTHbIM
anroputmam;  O3HaKOM/IEHME C  MOHSATMEM
HenpepbIBHOM Nepuoanyeckon  yHKUMK;
O3HaKOM/IeHNe C MOHATUEM TapMOHUYECKUNX
Koneb6aHWin ; O03HaKOMJIEHWE C TOHATUEM
paspbIBHOW nepnoan4veckomn (hyHKLMK;
MPUMEHEHME CBOWCTB (DYHKUWIA ANsi CpaBHEHUN
3HaYEHWA  TPUTOHOMEPUYECKUX  (DYHKLWUN,
peleHns TPUTOHOMETPUYECKMX  YpPaBHEHWNA,
NMoCTPOeHne rpamkoB 06paTHbIX

TPUTOHOMETPUYECKUX (hyHKLMIA "



onpegeneHve no rpaukam  UX CBOWCTB;

BbINO/IHEHME NMpeobpa3oBaHns rpankos

cocTaBnsawouwen ans padgena 8 MHOITOIrPAHUKN U KPYTNIbIE TENA ssnsawTca

cnefylolive AMAaKTUYeCKNEe eANHNLbI:

8.1 BepLunHbl, pebpa, rpaHu
MHOrOrpaHHuKa. Pa3BepTKa.
MHororpaHHble  yrabl.  Bbinyknble
MHOrorpaHHuUKu. Teopema diinepa.
Mpu3sma. Tlpamaa wu HaK/IOHHas
npusma. MpaBuibHas npusma.
Mapannenenunes. Ky6. TMMupamunja.
lMpaBunbHaa nupammpa. YceyeHHas
nupamunga. Tetpasgp. CummeTpuun B
Kybe, B napannenenuneje, B npusmMe u
nupammze.

CeueHunsa Kyba, npusmbl 1 NUpamuzbl.
MpepcTaBneHve 0 npaBUNbHbLIX
MHOrorpaHHukax  (Tetpasgpe, Kyo0e,

OKTaspe, A0/eKasApe 1 NKocas/pe).

8.2 LMNnMHAP © KOHYC. YCEYeHHbIR
KOoHyc. OcHoOBaHMe, BbICOTa, GOKOBas
MOBEPXHOCTb, obpasytoLlas,
passepTtka. OceBble ceyeHuns n
ceyeHuns, napannesnbHble 0OCHOBaHUIO.

Llap w©n cepa, WX  CeyeHus.

KacaTenbHasi NN0CKOCTb K Ciepe.

OnucaHnme 1 XapaKTePUCTUKA  Pa3nNYHbIX
BUJOB MHOrOrpaHHWKOB, MNEPeYnCeHne ux
3/IEMEHTOB " CBOIACTB; N306paxkeHne
MHOFOFPaHHMKOB W BbIMONHEHNE MOCTPOEHMUS;
BbIYMC/IEHNE JINHENHBbIX 3/1EMEHTOB W Yr/0B B
MPOCTPAHCTBEHHbIX KOH(Mrypauumsx,
apryMeHTMpoBaHue CBOMX CYXXAEHWIA;
MOCTPOEHME  MNPOCTEMLWMX  CevyeHWid  Ky6a,
Npu3Mbl, NUpPaMuAabl; NpPUMeHeHWe (aKTOB U
CBEAEHWIA M3 MNaHUMETPUMK; O3HAKOMJIEHME C
BUAAMY CUMMETPUIA B NPOCTPaHCTBE,
(hopmynupoBaHue onpeaeneHnii n CBOWCTB;
MPUMEHEHNE  CBOWCTB  CMMMETPUY npw
peLleHnm 3ajav; MCMo/b30BaHMe
MPUOGPETEHHbLIX 3HAHWI AN UCCNeA0BaHMSA W
MOAeNNpoBaHmns HEC/TOXHbIX 3afau;
N306paXKeHNe OCHOBHbIX MHOFOFPaHHUKOB U
BbIMO/IHEHNE PUCYHKOB MO YC/OBMAM 3afau.
O3HaKOM/IEHME C BMAAMW TeN BPaLLEHUS;
(hopMynMpoBaHMETEOPEM O CeYeHUWM  Liapa
MNIOCKOCTbKO WM M/IOCKOCTW, KacaTeflbHOW K
chepe; pelweHne 3agady  Ha MNOCTPOEHMe
CeYEHWI, BblUMC/IEHWE  AJIUH, PACCTOAHWUN,
yrnoB, Nnouwiajiei; NpoBefeHne A0oKa3aTebHbIX

paccy>kaeHni npyu  pelleHum 3afau;



83 O6beM U ero wu3MepeHue.

WHTerpanoHaa opmyna obbvema.

dopmyrnbl obbema Ky0a,
NPSIMOYTro/IbHOrO  napannenenuneja,
MPU3Mbl, UnnmHAapa. dopmynbl
obbema  nupammabl M KOHYyca.
dopmynbl  nnaowagm  NOBEPXHOCTeN
umnmHgpa wn  KoHyca.  dopmyribl

obbema LWwapa v naowaan cpepsbl.
Mopobue Ten. OTHOLLIEHUS NoLLadeit
MOBEPXHOCTEN U 06BLEMOB MOAOGHbIX

TEn.

9.1 Cnocobbl 3agaHMa W CBOMCTBA
YMNCNOBbIX nocnenoBaTeNlbHOCTEA.
[MoHaTHe 0 npepene
nocnefoBaTelbHOCTMW.

CyLliecTBoBaHue npegena
MOHOTOHHOW OrpaHNYeHHoW

nocnegoBatenibHOCTU. CyMMUpPOBaHMeE
nocnefoBaTe/lbHOCTE.  BECKOHEYHO
y6bIBatoLLas reomeTpuyeckas
Mporpeccusi U ee Cymma.

9.2

MoHsATME 0  MPOU3BOAHOM

MPUMEHEHNe  CBOWCTB  CMMMETpUM  NpK

peweHnn 3ajad Ha Tena BpaLleHunA,

KOMOWHaLUU0 Ten; u306paXKeHne OCHOBHbIX
KPYrnblX Ten U BbIMOMHEHWE PUCYHKA MO
YCNOBUIO 3afauMm.
O3HaKOM/IeHWe C MNOHATUAMW NoWaAn W
0o6bema, akCMoMaMu W CBOWCTBaMW; peLLeHue
33fla4 Ha BblYMCNEHMe nnolageid NAoCKMUX
dburyp; BbIUMCNIEHUN

00bEMOB MPOCTPAHCTBEHHbIX TeN;

N3yyeHne TEOpPeM O
pelleHmne
3aa4 Ha MpuUMeHeHVWe (OPMYN BbIYUCIEHUS
00bEMOB; M3y4yeHWe (GopMyn ANS BblUMCNEHUS
nnowaaeid NoBePXHOCTE MHOrOrpaHHWKOB 1
Ten BpalleHWsi; O03HAaKOM/IEHWE C MEeTO[OoM
BbIUMCNIEHUS NNOWAAN TMOBEPXHOCTU Cepsbl;
pelleHMe 3afjay Ha BblUMC/EHWe Nnoulazel

NOBEPXHOCTU NMPOCTPaHCTBEHHbIX TES.

cocTaBnawowenn ana pasgena 9 HAYANTA MATEMATUYECKOIO AHAJIM3A

SIBNAKOTCA Cnefyole AnaaKkTUYecKne eanHnLbI:

O3Hakom/ieHne C MOHATUEM 4YMCNOBOW

nocnenoBaTesibHOCTH, O3HaKOM/1eEHNE c

MOHATUNEM npepena nocsiefoBaTe/IbHOCTH,

O3HakKoOM/eEHNE c BbIYNCNEHNEM CYMMBbI

6eCKOHEYHOro 4YMCNOBOro pAfa;
(hopMy bl

reoMeTpUYecKo

pewieHne

3afjad Ha [pPUMEHEHUE CYMMbI

6eCKOHeYHO  yObliBatoL e

nporpeccuu

O3HaKOM/IeHWe C MNOHSATMEM MPOM3BO/HOIA;



(YHKUMW. YpaBHeHME KacaTeNbHOW K U3y4eHue " (hopMynmpoBaHme ee
rpaguky  yHKuUMn.  TpPOM3BOAHbIE MEXaHWYECKOro U TFeoMeTPUYecKoro CMbICAa,
CYMMbl, Pa3HOCTW, MPOU3BEAEHUS, W3yUYeHUe anroputma BblUMCNEHMS

yacTHble. [poWM3BOAHbIE OCHOBHbLIX MPOWM3BOAHOW Ha MNpU- Mepe  BbIYUC/IEHMUS

aNleMeHTapHbIX (YHKUWMIA. MIrHOBEHHOW CKOpOCTH 7 yr/ioBOro
MpumeHeHNe MPON3BOAHOW K KoapmumeHTa  KacaTe/lbHOM;  COCTaB/leHWe
nccnefoBaHunIo (hYHKLUNI W YpaBHEHWS KacaTeNbHOW B obwem  BuUfge;
NMOCTPOEHMIO rpadkoB. YCBOEHWUeE npaBu/ AndhepeHUMpoBaHuS,
Mpon3BofAHbIEe 06pPaTHON QYHKUMM M Tabnuubl NMPOV3BOAHbIX 3/IeMEeHTapHbIX
KOMMO3nLUMn OyHKLMN. (hYHKUWNA, npuMeHeHne ans
Mpumepbl NCNonb3oBaHUa AnddepeHUMpoBaHns  (YHKUWIA, COCTaBfieHUA

NMPON3BOAHOM ans HaxOoX/eHWUs YpaBHEHWUA KacaTe/lbHON; W3y4YeHue Teopem O
HaWNyudLllero peweHns B MPUKNAAHbIX CBA3M CBOWCTB  (PYHKUMM W MPOU3BOLHOM,
3agayax. BTopasa npoussogHas, ee (QOPMyNMpoBKa MX; MPOBELEHWEe C MOMOLLbIO
reoMeTpuYecKuii n (hm3nyecknii MPON3BOLHON nccnegoBaHua hyHKUUN,
CMbIC/l. HaxoXaeHwe CKOpPOCTM [Ans 3afaHHOW  (hOpMynoi;  CTaHOBNEHWe  CBA3U
npoLecca, 3aJaHHOro opMynoli W CBONCTB (MYHKUUM W MNPOU3BOAHON MO UX
rpagMKom. rpagukam; nNpPUMEHeHWe MPOU3BOAHON Ans

pelleHna 3afa4y Ha HaxoXXAeHue HambOosibLUIero,

HaUMEHbLUEro 3HaYeHWss U Ha HaxoXeHue

3KCTpeMyMma.

cocTaBnsitowen ana pasgena 10 MHTEFPAN N EFrO NMPUMEHEHWME asnstoTca

cnefylolive ANAAKTUUYECKNE eANHNLbI:

10.1 TlpumeHeHne onpegeneHHoro O3HakOMNEHWe C MNOHATMEM  WHTerpana W
VHTerpana Ans HaxoXAeHWs M/owaan nepBoobpasHoi; U3yyeHue npasuna
KPVUBONWHENHONW Tpaneuun. dopmyna BbIYUC/IEHUS  MepBOO6GPa3HOA M Teopembl
HbtoToOHa—J1elibHMLa. Mpumepbl HblOTOHa— JleWbHMUA; pelleHne 3afady  Ha
NPUMEHEHUS WHTerpana B (M3MKe W CBA3b MepBOOOpasHOW U ee NPOWU3BOAHONM,

reomMeTpumm. BbluMC/ieHWEe  MepBOOOpasHOM AN JaHHOWA



(QYHKUUW; pelleHWe 3ajay Ha MNpUMeHeHue
MHTErpana [Ans  BblYUCNEHUS  (PU3NYECKUX

BE/IMYNH 1 nnoLagen.

cocTasnswoweli ans pasgena 11 SJIEMEHTbl TEOPUWM BEPOATHOCTEWN U
MATEMATUYECKOWN CTATUCTUKW sBnsioTca chnegylowne  AMAaKTUYECKME

eAUHNLIbI:

11.1 CobbiTne, BEpPOATHOCTb COObITMSA,

C/I0XeHue 7 YMHOXeHWe
BEPOSATHOCTEMN. MoHATME 0
He3aB1CUMOCTM COObITUA.
[uckpeTHad  cnydaiHas  BEMUUHA,
3aKOH ee pacnpefeneHus. 4ucnosble
XapaKTepucTuku ANCKpPeTHOWN
cNy4yaiHOM BenuuuHbl. [MoHATME O
3aKOHe 60/bLUMX Yncern.

11.2 [NpeacTaBneHne [JaHHbIX,

reHepanbHasi COBOKYMHOCTb, BbIGOPKA,

cpeaHee apuMeTUYECKOe,

MegnaHa.

lNMoHATMe o 3ajayvax MaTemaTU4ecKom

CTaTUCTUKMN.

N3yyeHne K/1aCCMYECKOro onpegeneHus
BEPOATHOCTMW, CBOCTB BEPOATHOCTU, TEOPEMbI
0O CyMMe BEpOSTHOCTel;  paccMOTpeHue
npVYMepoB BbIUNC/IEHUS BEPOSATHOCTEN;
pelleHne 3alay Ha BbIUYWC/IEHNE BEPOSTHOCTEN

COObITUNA.

O3HakoM/eHWe C NpeAcTaB/eHWEM YUC/OBbIX
[aHHbIX W WX XapaKTepuUCTUKaMW, peLleHune
NpakTMYeckux 3aga4y Ha 06pabOTKY UMCNOBbIX

JaHHbIX, BbIHNCNEHNE NX XaPaKTEPUCTUK.

coctaBnstowen ana pasgena 12 YPABHEHUNA W HEPABEHCTBA sdaBnstoTcs

cneayouine AuaaKTUYeckne eanHuLbI:

121

MppaLMOoHasbHbIe,

TPUTOHOMETPUYECKNE

CUCTEMBbI.

ypaBHEHWA,

PalnoHanbHble,

nokKasaTte/ibHble U

YPaBHEHUS U

PaBHOCUNBLHOCTb

HEepaBeHCTB,

CUACTEM.

O3HaKoM/IeHMe C NPOCTeAWNMI CBeAEHUAMU O
KOPHSAX anrebpanyeckmx YPaBHEHWIA,
MOHATMSMU  WUCCNefOBaHWUA  YPaBHEHUIA U
CACTEM  YpaBHEHWI;  WM3yuyeHne  Teopuw

PaBHOCUNLHOCTW YPaBHEHWIA U ee NPUMEHEHWS;



OCHOBHbIE NpUeMbl UX peLleHuns.

12.2 HepaBeHCcTBa. PauWOHabHbIE,
nppaunoHanbHble, MoKa3aTe/bHble W
TPUTOHOMETPUYECKME  HepaBeHCTBa.

OCHOBHble NMPUEMbl UX PeLleHus.

12.3 MeTop, NHTEpPBaoB.
N306paxeHne  Ha  KOOPAWHATHOW
MIOCKOCTM  MHOXecTBa  pelueHul
YpaBHEHUA W HEpaBeHCTB C [BYyMS
NepeMeHHbIMWN U UX CUCTEM.

pelleHne paumoHanbHbIX, MppaLMOHaNbHbIX,
nokasaTeslbHbIX 7 TPUTOHOMETPUYECKNX
YPaBHEHWIA U CUCTEM.

O3HakoM/sieHMe ¢ 0bWuMM BOMpocamm
PELleHnss  HepaBeHCTB M WUCMONb30BaHUe
CBOWCTB U rpa)MKoB (PYHKLMIA MpyU peLleHnm
HepaBeHCTB;

pelleHne HepaBeHCTB U CUCTEM HEPaBEHCTB C
NPUMeHEeHNEM pas3/IMyHbIX CNocoboB.
Mcnonb3oBaHne CBOWCTB U rpaiMkoB (PYHKLMIA
ANA peleHnMs  ypaBHEHWI;  MOBTOpPeHue
OCHOBHbIX  MPUEMOB  peLLeHus cucTeM;
pelleHne YypaBHEHWA C NPUMEHEHWEM BCeX
npuemoB  (PasnoXXeHWUs) Ha  MHOXMUTENN,
BBEJEHMSA HOBbIX HEW3BECTHbIX, MOACTAHOBKM,

rpauyeckoro MeToaa).



3. YCNnoBUA PEANTNSALUNIN TMTPOTMPAMMbBbI ANCUNTTNTNHDBI
3.1 TpeboBaHUA K MaTepuasibHO-TEXHUYECKOMY
obecneyeHunto

Mporpammol y4yebHOW ANCUMNANHBLI peann3yeTca B y4ebHOM KabuHeTe
MaTeMaTUKMW.
O6opypoBaHune yyebHOro KabumHera:

*  MHOFOQYHKLMOHaNbHbIA KOMMNEKC NpenojaBaTens;

*  HarnsggHble nocobus (KOMMNMeKTbl y4ebHbIX TabnuL, nnakaTos, NOPTPETOB

BblJAKLLMXCA YYEHbIX-MaTEMATMUKOB 1 Ap.);

*  VMH(pOPMaLNOHHO-KOMMYHMKATUBHbIE CPEACTBa;

e 9KpPaHHO-3BYKOBble NOCO6US;

*  KOMMJIEKT TEXHNYECKON JOKYMEHTaLUKN, B TOM Yuc/ie nacnopra Ha
cpefcTBa 00yyYeHUs, MHCTPYKLMM MO UX UCMOJIb30BAHUIO M TEXHUKE
6e30NacHOCTHU;
*  6GMBANOTEYUHbIN (OHA.
NHpopmaynoHHoe obecneyeHume
MH(hopMaunoHHoe obecrneyvyeHne 06yyYeHNs COAEPXKNUT MnepedeHb peKoOMeHaYyeMblX

yUe6HbIX N3AaHWIA, VIHTepHeT-pecypcoB, JOMNONHUTENbHOW NuTepaTyp

1.bawmakoB M./. MaTtematunka: anrebpa n Hayasna mateMaTM4eCKOro aHanunsa,
reoMeTpus: yyeb. ana CTyf. yupexzaeHuin cpef. npod. obpasosaHus / M.A.

bawmakos. — M., 2016.

2. bawmakoB M.N. MaTtematuka: anrebpa n Hayasna maTemaTU4yecKoro aHannsa,
reomeTpus. 3afavyHuk: y4eb. ans CTyA. yupexaeHuit cped. npod. obpasosaHus / M.U.
Bawmakos. — M., 2017.

[Ona npenogaBaTenei

N3naraeTcs B cnegyroLLen pegakuunm:

O6 o6pasoBaHun B Poccuiickoin depepaumn: egep. 3akoH ot 29.12. 2012 Ne 273-d3
(B pea. PepepanbHbiX 3akoHOB OT 07.05.2013 Ne 99-®3, ot 07.06.2013 Ne 120-®3, ot
02.07.2013 Ne 170-®3, ot 23.07.2013 Ne 203-$3, ot 25.11.2013 Ne 317-®3, ot 03.02.2014
Ne 11-®3, ot 03.02.2014 Ne 15-®3, o1 05.05.2014 Ne 84-d3, ot 27.05.2014 Ne 135-®3, ot
04.06.2014 Ne 148-®3, ¢ U3M., BHeCeHHbIMN PefepasbHbIM 3aKOHOM 0T 04.06.2014 Ne 145-
@3, B pea. ot 03.07.2016, ¢ u3m. ot 19.12.2016.)



Mpuka3z MunHucTepcTBa obpasoBaHna U Hayku P® ot 31 gekabpsa 2015 r. N 1578 "O
BHECEHWM W3MeHEeHUI B (efepanbHbli FOCYAapCTBEHHbIA 06pa3oBaTeflbHbI CTaHAaApT
cpefiHero obuiero o6pasoBaHus, YTBEPXKAEHHbIA Npuka3oM MuMHMCTepcTBa 06pa3oBaHUA U
Haykun Poccuitickoin ®egepaumu ot 17 mas 2012 r. N413”

[NepeyeHb VIHTepHeT-pecypcoB
NHTepHeT-pecypchbl

1. www. fcior. edu. ru (MHMopMaLNOHHbIE, TPEHUPOBOYHbIE Y KOHTPO/IbHbIE
maTtepuarbl).

2. www.school-collection.edu.ru (EguHas Konnekummn unMpoBbix 06pasoBaTebHbIX
pecypcoB). YuebHoe usgaHue

3. Exponenta.ru http;//www.exponenta.ru KomnaHusa Softlint. O6pa3oBartesibHblii

MaTeMaTu4yecKunii canT. MaTtepumanbl Ans CTYAEHTOB: 3afayun C peLlEeHNAMMU,

CNpPaBOYHUK MO MaTEMATUKE, 3NIEKTPOHHbIE KOHCY/IbTaLuN,

Ma3eTa «MaTtemaTumka» M3gaTenbckoro goma «lepsoe ceHTA6ps» http://mat. 1septemr.ru

MaTtemaTunka B OTKpbITOM Konnemxe http://www.matematiks.ru

Math.ru. Matematuka v obpasoaHue. Http://www.math.ru

Allmath:ru - BcA maTemaTuka B ogHoM MecTe htto://www.allmath.ru

EgWorld: Mup matematnyeckmx ypaBHeHnin http://egwjrld.ipmnet.ru

Bca anemeHTapHad MaTeMaTuKa: CpefHAA mateMaTnyeckas UHTEPHeT-LWKOoNa.

http://www.bym math.net

10. MT'eomeTpuyecknin noptan http://www.neive.by.ru

11. 'pagmkmn yHKumin  http://graphfunk.narod.ru

12. AnpakTnyeckme matepuasnbl Mo MHOPMaTUKE N MaTemMaTuUKe.
http://comp-science.narod.ru

13. inckpeTHad mMaTeMaTuka: anroputmbl (npoekt ComputrAlgorithmTutor)
http ://rain.ifmo.ru/cat/

14. E'3 no matemaTuKe: NMOAroTOBKa K TeCTMpoBaHuio http://www.yztest.ru

15. 3agayHuK gns NOAroTOBKM K ofiMnuagam no matematuke http://tasks.ceemat.ru

16. 3aHMMmaTeNbHas MateMaTnka — LUKOJIbHUKaM (onuMnuagbl, Urpbl, KOHKYPCbI MO
maTemaTunke) http://www.maht-on-line.com

17. NHTepHeT — npoekT «3agaun» http://www.prodlems.ru

18. Martemartunyeckue aTroAbl http://www.etudes.ru

19. Martematuka on-line cnpaBo4Haa MH(pOpPMaLUsA B NOMOLLb CTYAEHTY
http://www.manhtm.hl.ru

© o N o 0k


http://www.school-collection.edu.ru
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http://www.maht-on-line.com
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http://www.etudes.ru
http://www.manhtm.hl.ru

20.

21.
22.
23.
24.
25.

MaTtemaTtnka B NOMOLLb LUKO/MIbHUKY W CTYAEeHTY (TeCcTbl N0 matemaTuke online)
http://www.mathtest.ru

MaTemaTuKa gns noctynarouwimx B By3bl  http://www.matematika.agava.ru
MaTemaTuKa 1 nporpaMmmmpoBaHue http://www.mathhrog.narod.ru
MaTematuyeckme onumnuagbl U onumnuagHole 3agaydmn http://www.zaba.ru
CaliT aneMeHTapHOn MaTeMaTukn Amutpusa MNywmHa http://www.mathnet.spb.ru
TypHup ropofioB — MexayHapofHas MatematmMyeckas onnumnuaga ans
LWKONbHUKOB http://www.turgor.ru


http://www.mathtest.ru
http://www.matematika.agava.ru
http://www.mathhrog.narod.ru
http://www.zaba.ru
http://www.mathnet.spb.ru
http://www.turgor.ru

4.KOHTPOJIB U OLLEHKA PEY/IbTATOB OCBOEHWSA YYEEHOW
ANCLUUMNTVHBI

KOHTpoNb M oOueHKa pe3ynbTaTOB  OCBOEHWMA  y4ebHOM  AMCUMNAWHBI
OCylLlecTBNAeTCA MpenojaBaTesieM B MpolLecce NPOBeAeHUS MPaKTUYECKMUX 3aHATUR,
nabopaTopHbIX paboT, TecTMpOBaHMA, a TakKXke B pesynbTare BbIMONHEHUA
obyJaroLWwmMnuca MHANBMAYaNbHbIX 3afaHui, NPOEKTOB, UCCNeL0BaHUN.

Pe3ynbTathbl 00yYeHMs pacKpbIBAlOTCA  Yepe3  YCBOEHHble  3HaHWA U

NPUoOGPETEHHbIE YMEHWs, HanpaB/ieHHble Ha NPUOGPETEHNE 0OLLMX KOMMETEHLWIA.

Pe3ynbTaTbl 06y4YeHUS dopMbl U MeTOAbl KOHTPO/ISI U OLEHKM
Ha ypoBHe y4ebHbIX AeNCTBUiA pe3y/ibTaToB 00yYeHUs
3HaTb/NOHMMATb:

e npeactaB/iEHNE O MaTEMaATUKE KaK
YHUBEPCa/IbHOM A3bIKE HayKW;

e 3HAYMMOCTb MaTEMATMKM A1 HAay4HO-
TEXHMYECKOro Nporpecca;

e OBNafjeHve MaTemMaTUyeCKUMu 3HaHUAMU U
YMEHUAMN, HEO6X0ANUMbIMU B
MOBCEAHEBHOMN XXWN3HN;

* [peacTaB/iEHNE O MaTEMATUYECKNX
MOHATMAX KaK BaXXHEMLLINX
MaTeMaTnyeCKnx mogenax, no3BoNArLWnx
OnmncbiBaTb 1 N3y4vaTb pa3Hble MPOLECChl U
ABNEHUA;

e BO3MOXHOCTM aKCMOMAaTNYECKOTO
MOCTPOEHMSI MaTEMATUUYECKNX TEOPUIA;

* [peacTtaB/ieHNE 06 OCHOBHbIX MOHATUAX
MaTeMaTUYeCcKoro aHanmsa n ux CBOMCTBAX;

e pacrosHaBaTb FeOMEeTPUYECKME UTYPbI Ha
YepTexax, MoAeNnsx U B peabHOM MUPE;

e TpeACTaBNeHNIA 0 NpoLeccax W ABNEHUSX,
VIMEIOLLIMX BEPOSTHOCTHBIV XapakTep,
CTaTUCTMYECKMNX 3aKOHOMEPHOCTAX B
peaslbHOM MUPE, OCHOBHbIX MOHATUAX



e MaTemMaTM4yecKoro aHanms3a U Ux CBOWCTBAX;

e pacrosHaBaTb reoMeTpuyeckume urypbl Ha
yepTeXax, MOAENAX U B pealbHOM MUPE;

e MpeacTaBneHWii 0 NpoLeccax v SBMEHUSX,
VIMEIOLLMX BEPOSTHOCTHBI XapakTep,
CTATUCTUYECKNX 3aKOHOMEPHOCTSX B
pealbHOM MUPE, OCHOBHbIX MOHATUSX
371eMeHTapHOl Teopun BEPOSITHOCTEN

YMeTb:

° YMEHNE CaMOCTOATE/IbHO ONPEAENATb LUEen
[eATENbHOCTN U COCTaBATL MaHbl AEATETBHOCTH,

. BNafieHne MeToflaMU [l0Ka3aTeNlbCTB W
rOPUTMOB PELUEHMS, YMEHME UX NPUMEHSTb,
MPOBOAUTD [lOKa3aTeNbHbIE PACCYXXAEHUs B X0/
PeLLeHNs 3aday;

. BnageHne ctaHa4apTHbIMKU NpuemMamm
peweHna paynoHa/ibHbIX N NPPaUnOHanbHbIX,

NOoKa3aTe/lbHbIX, CTENEHHbIX, TOUTOHOMETPUYECKNX

ypaBHeHVIVI N HEPABEHCTB, UX CUCTEM;
MNCNoJib30BaHNE TOTOBbIX KOMMbKOTEPHBbIX

YCTHbIA 0npoc, aHan3 NpakTUYecKoin paboTsl,
camMoCTOsiTe/IbHble PaboTbl, KOHTPO/bHbIE PaboThI,
JK3amMeH.



Pe3ynbTaTtbl 06y4YeHUS
Ha ypoBHe y4ebHbIX AelCTBUI

3HaTb/MOHMMATb:

MpesCcTaBNeHNe 0 MaTeMaTUKe Kak
YHUBEPCATIbLHOM 13blKe HayKMW;

¢ 3HAaYMMOCTb MaTeMaTUKWN ANA Hay4HO-
TEXHNYECKOro nporpecca,

e 0B/laZeHMe MaTeMaTUYeCKUMN 3HaAHUAMU U
YMEHUAMN, HEO6X0AUMbBIMI B
NMOBCEAHEBHOW XXWN3HW;

e npeacTtaB/iEHNE O MaTEMATUYECKUX
NOHATUAX KaK BaXKHEMLLMX
MareMaTnyecknx moaensax, rno3BosiaroLWwmnx
onuckiBaTb N N3ydaTb Pa3HbIe MPOLLECCHI U
SABNEHNA,

¢ BO3MOXHOCTU aKCMOMaTn4eCcKoro
MOCTPOEHNA MaTEMaTUYECKNX TGODMVI;

e npeacTaBfieHMe 06 OCHOBHbIX MOHATUSAX
MaTeMaT14ecKoro aHanmsa v nx CBOMCTBax;

e pacnosHaBaTb reomeTpuyeckune Urypbl Ha
yepTexKax, MOAENaX ¥ B peaslbHOM MUPE;

e MpefcTaBNeHNii 0 NPoLeccax v ABNEHMSX,
VMEIOLLMX BEPOSTHOCTHBI XapaKTep,
CTATUCTUYECKMX 3aKOHOMEPHOCTSIX B
peasbHOM MUPE, OCHOBHbIX MOHATUAX
3/1EMEHTapPHOV TeopUM BEPOSTHOCTEN

YMeTb:

° YMEHNE CaAMOCTOATENIbHO OMPEAENATL LEN
[eATEe/IbHOCTN U COCTaBATb NMaHbl AEATE/IBHOCTH,

. BNafleHN e MeTOlaMU [0Ka3aTeNbCTB U
anropuTMOB PELUEHNS, YMEHWNE UX MPUMEHSITD,
MPOBOANTL [JOKa3aTe/lbHbIE PACCYXKAEHUSA B X0Oe
peLLeHmns 3a4ay;

BnafjeHne CtTaHgapTHbIMW nNpuemamn
peweHna paynoHanbHbIX N nppaunoHa/ibHbIX,
NnoKasaTeNibHbIX, CTENEHHbIX, TOUTOHOMETPUYECKNX
ypaBHean7| N HEPABEHCTB, NX CUCTEM,
MNCMNoJ1Ib30BaHWE TOTOBbIX KOMIMbHOTEPHbBLIX

dopMbl U METOAbl KOHTPO/SA N OLEHKM
pe3ynbTaToB 06y4eHUs

YCTHbIA ONpoC, aHan3 NpakTUYecKoli paboTsl,
camMoCTOSITe/IbHble PaboThbl, KOHTPO/bHbIE PaBOThI,
3K3aMeH.



nporpamMm;

BNaJeHne OCHOBHbIMMW NMOHATUSMY O
MAOCKUX N NPOCTPAHCTBEHHbIX FrEOMETPUYECKUX
(hurypax, nx oCHOBHbIX CBOIWCTBax;

MCNONb30BaHNE FOTOBbIX KOMMbIOTEPHbIX
nporpaMm, B TOM Yunc/ie Ans NOMCKa MyTW PeLleHns
Y UNNKOCTPALMM PeLeHNs YpaBHEHWIA 1
HepaBeHCTB;

BMafieHNe YMEHNEM XapaKTepu3oBaTtb
noBefeHne PYHKLUNIA, NCNOb30BaHNE NOMYYEHHbIX
3HaHWIA AN ONMCaHNA 1 aHann3a peasbHbIX

3aBNCMMOCTEN;

NnpuUMeHeHne N3y4YeHHbIX CBOWCTB

reoMeTpUYecKnX Uryp 1 gopmyn Ans peLueHuns
reoMeTpuyecKmx 3afay v 3afjay ¢ NPaKTMyYeCKnm
COofiepXXaHuem,;

BnageHme HaBblKaMn NCMO/1b30BaHNA FOTOBbIX
KOMMNbKOTEPHbIX NPorpaMm npn peleHnmn 3agau.

NNAHVUPOBAHWE YUYEBHbIX 3AHATUIA C NCMNOJ/Ib30BAHUNEM AKTUBHbIX
N MHTEPAKTBHbBIX ®OPM NN METOA0OB OBYYEHUA

No
n/n

&

Tema yyebHOro
3aHATMA

TpuroHoMeTpuYyecKas u
nokasaresibHas hopma
KOMIM/IEKCHbIX YnCen.

MpsAMblE M NNOCKOCTN B

NnpoCTpaHCTBe.
PeLleHune
TPUFOHOMETPUYECKMNX
ypaBHeHWI
MOBbILIEHHOW
C/TIOXKHOCTU

Mnowaab NOBEPXHOCTH

yacTeli Wwapa
MprbAMKEHHbIE METOARI
BbIYMCNEHNSA
OnpeaeneHHoro
nHTerpana

Kon-
BO
yacoB

2

AKTUBHbIE N
NHTEPaKTUBHbIe
(hopMbI U MeTofbl
06y4eHuns
pasbop
KOHKPETHbIX
cUTyaumi
MeTog paboTbl B MasibIX
rpynnax: Kpyrnblii cTon
meTog «Cutyaums-
ynpaxHeHune»

MeTOj, «MO3r0BOM
LITYPM»
Aenosas urpa

(hopmupyemble YHUBEPCa/IbHbIE
y4yebHble eiCcTBUS

JINYHOCTHLIE

JINYHOCTHbIE, KOMMYHWKaTUBHbIE

No3HaBaTe/IbHbIE.

PErynaTmBHbIE

KOMMYHWKaTUBHbIE, TMYHOCTHbIe



NNCT NBMEHEHUI N AOMONTHEHW, BHECEHHbIX B
PABOYYIO NMPOIrPAMMY

Ne M3MeHeHuda, faTa BHeCceHWs n3MeHeHUs; No
CTpaHuLbl C USMEHEHWEM,

BbI/1O CTANO
OcHoBaHMue:
Mognucb Nnua BHeCLLEro n3MeHeHus

No M3MeHeHMs, JaTa BHECEHUS W3MEHEeHUs:; No

CTPaHu1Lbl C U3MEHEHUNEM;

BbI/1IO CTANO
OcHoBaHMe:

MoAnunch Nnua BHECLLEro N3MEHEHNS

Ne M3MeHeHWsa, AaTa BHECEeHWS U3MeHeHUs; Ne

CTpaHuLbl C U3MEHeHWeM;

BbI/1O CTAJO
OcHoBaHMe:

Moannce nnua BHeCLLEero U3mMeHeHus

No W3MeHeHus, faTa BHECeHUs n3MeHeHus; No

CTPaHuLbl C U3MEHEHNEM;

BblN1O CTAJIO
OcHoBaHMue:

Mognuncb nnua BHeCLLEero N3MeHeHus



MWHUCTEPCTBO CEMbCKOI0 X035MCTBA M NPOAOBONLCTBMUA CamapcKoi 061acTu

CofiepXaTtenbHas aKcnepTn3a paboyeil nporpamMmmbl y4e6HOTo npeameTta

OyaA.06 MaTtemaTuKka
dIOC CIMO 35.01.23 Xo3sarka (MH) ycaibobl

MpeAcTaBfeHHAs rOCYAapCTBEHHbLIM GHOAXKETHbLIM NPOdeccuoHanbHbIM 06pasoBaTeNbHbIM yupexaeHuem Camapckoit 06nactu
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«ANEKCEEBCKOE MPOGECCMOHANBbHOE YUNNLLE»

SKCIMNEPTHOE 3AK/TIOYEHWE

HavmeHOBaHMe 3KCNEPTHOr0 Mnokasarend

3kcnepTumsa pasgena 1«MacnopT nporpamMbl y4e6HOro npegmera»
TpeboBaHMSA K YMEHUAM W 3HaHWAM COOTBETCTBYIOT MEPEYNC/IEHHbIM B TEKCTE NMPUMEPHOI nporpamme
B nyHkTe 1.3 ykasaHbl OK, Ha jopmMupoBaHMe KOTOPbIX OPUEHTUPOBAHHO COAEpXKaHWe npegmeTa

JkcnepTusa pasgena 1«CTpyKTypa v cofepXaHue yuebHOro npegmerar

CopepxaHue BUAOB Y4ebHON [esTeIbHOCTM B NPUNOXeHUN «KOHKpeTn3auus pesy/ibTaToB OCBOEHUSA MNpeAMeTa» COOTBETCTBYeT
Tpe6oBaHUA K pesynbTatam npeamera («ymMeTb», «3HaTb»).
CopepxaHue npunoxeHns «KOHKpeTusaLua pesynbTaToB 0CBOEHWA NpegmeTa» pa3paboTaHo ¢ opueHTaumein Ha OK.
CTpyKTypa nporpammbl y4e6HOro npeamera COOTBETCTBYeT NMPUHLMNY eANHCTBA TEOPETUYECKOIrO 1 NMPaKTUYECKOro 06yyeHus.
CopepxaHue Tabnuubl 2.2. COOTBETCTBYET NPUNOXKEHNIO «KOHKpeTU3aLna pe3ynbTaToB OCBOEHUS MpeameTar.
YPpOBHW YCBOEHWNA COOTBETCTBYIOT BUAAM YU4eOHOW AeATenbHOCTU B pasfene.
CopepXaHue caMoCTOoATeNbHOW paboTbl CTYLEHTOB HanpaB/eHO Ha BbIMOMHEHWe TpeboBaHWIA K pe3ynbTaTaM OCBOEHMS npeameTa
(«yMeTb», »3HaTb»).
®OopMYyNMPOBKM CaMOCTOATEIbHO PaboTbl MOHMMAKOTCA O4HO3HAUHO.
Pasgensl nporpaMmbl y4e6HOro npegmeTa BblfefieHbl AUAaKTUYECKMN LieiecoobpasHo.
CopepxaHue y4ye6HOro maTepmana COOTBETCTBYeT TPeOOBaHUAM K 3HAHUAM U YMEHUAM.
Ob6bem BpeMeHW [0CTaTOYeH ANS OCBOEHWNS YKa3aHHOro cogepXkaHusa y4e6HOro marepmana.
O6bem U cogepxxaHue nabopaToOpHbIX U NPaKTUYeCKUX paboT onpefeneHbl ANLAKTUYECKM L,enecoobpasHo v COOTBETCTBYIOT TpeboBaHNAM
K YMEHNAM N 3HaHUAM.
MpumepHas TemaTKa KypcoBbiX paboT COOTBETCTBYET LM 1 3ajayaM 0CBOeHUS y4ebHOro npegmeTa (MyHKT 3anonHAeTCA, ecnu B
nporpamme npegmeTa npefjycmMoTpeHa KypcoBas paboTa).

JKcnepTun3a pasgena 3 «YCnosus peanvsauymn nporpammbl npegMmerar
MepeuncneHHoe o6opygoBaHue obecneynBaeT NPOBEAEHNA BCEX BUAOB NPaKTUYECKMX 3aHATUI , MPefyCMOTPEHHbIX NPOrpaMMoii
yuyebHOro npeamera.
MepeyeHb PEKOMEHYeMOW OCHOBHON U AOMOMHWUTENbHOW NMTepaTypbl BKAOYAOT 06LWeA0CTYMHbIE NCTOYHUKMN.
[MepeuncneHHble VHTepHET-pecypcChbl aKTyaslbHbl U OCTOBEPHHbI.
MepeyncneHHble NCTOYHWUKK COOTBETCTBYIOT CTPYKTYPE M COAEPXaHMI0 Nporpammbl y4ebHOro npegmeta.
VIH(opMaLMOHHbIE UCTOYHMKN yKa3aHbl C yYeTOM COAepXaHus npeagMeTa.
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21.

22.

23.
24,

3KcnepTusa pasgena 4 KoHTPOMb M OLlEHKA Pe3ynbTaToB OCBOEHUS npeameTa

OCHOBHbIe MOKasaTeNn OMeHKN pe3y/bTaToB 00y4YeHnA M03BONAIOT OLHO3HAYHO [AMArHOCTMPOBATb YPOBEHb OCBOEHMA YMEHWIA 1 YyCBOEHUE  gaa
3HaHWIA.
HavmeHoBaHMe hOpM ¥ METOA0B KOHTPONSA Y OLEHKN OCBOEHHbIX YMEHWUIA M YCBOEHHbIX 3HAHWUI TOYHO UM O4HO3HAYHO OMMWCbIBaeT na
npouesfypy arrectauuu.
®OopMbl M METOAbI KOHTPONA UM OLEHKN MO3BONAET OLEHWUTb CTENEeHb OCBOEHUS YMEHWIA Y OCBOEHUA 3HAHWA. Jit
B npunoxeHune Ne 1ykasaHbl yyebHble 3aHATUA C UCMONb30BAHNEM aKTUBHbIX U MHTEPAaKTUBHBLIX ()OPM U METOL0B 00YyueHUs. na
B npunoxexve Ne 2 ykasaHbl nepeyeHb pedepatos ( 4OKNaf0B), UHAMBULYANBHbLIX MPOEKTOB Ja
3BAKTHOUEHWME (13 Tpex anbTepHaTUBHbIX NO3MUNIA cneayeT BolopaTh OAHY) na HeT
Mporpamma AUCUUNANHBI MOXET OblTb PEKOMEH0BaHa K YTBEPXAEHUIO na
MporpamMmy AUCLUNAUHBI CiedyeT peKOMeHA0oBaTh K opaboTke
MporpaMmy ANCLUNNAUHBI CeAyeT PEKOMEH0BaTb K OTK/IOHEHUIO
3ameyaHuns 1 peKoMeHZauuu akcnepTa no gopaboTke
Pa3paboTumk nporpammel /l".N1. MeTposa/ Mpepcepatens MK /H.B. 3oT1oBa/
«31» aBrycrta 20/™ T. «31» aBrycta 20/ 7.

3am. AupekTtopa no YTIP /K.®. BaHoBa/

«31» aBrycrta 20/ -r.

BHewwHUn akcnenT: ekTopa no YTIP HegTeropckoro rocysapcTBeHHOro TeXHMKyMa

cjP M\ J0MKHOCTb, MecTo paboTbl



