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Paboyas nporpamma y4yebHOW AucumnavHel MaTemaTmka paspaboTaHa B
COOTBETCTBUM C TpeboBaHUAMMU (beflepasibHOr0  rOCY[AapPCTBEHHOIO
o6pa3oBaTeNlbHOro cTaHgapTa cpefHero obuiero obpasosaHusa(ganee - ®roc) ,
(befiepanbHOro rocyfapCTBEHHOro CcTaHjapTa CcpefHero npogecCuoHanbHOro
06pa3oBaHuS (nanee - Cno) npoeccumu 35.01.11 «Macrtep
Ce/Ib,CKOX03ANCTBEHHOr0O MNPOM3BOACTBA», PEKOMEHJaLuMaMU M0 OopraHu3aLmm
nofyyeHns  cpefHero  obuiero obpasoBaHMA B Npefenax  OCBOEHUS
ob6pasoBaTe/ibHbIX Nporpamm cpefHero npogeccnoHanbHOro o6bpasoBaHUs Ha
6a3e OCHOBHOro o6uiero obpasoBaHUsi C y4eToOM TpeboBaHWUI (edepasbHbIX
rocyfapCTBeHHbIX o6pasoBaTe/ibHbIX CTaH4apToB U nonyyaemMon
cneyuanbHOCTM WMAM npogeccun cpefHero npoeccuoHanbHOro obpasoBaHuUs
(nucbmo  [enapTaMeHTa rOCYAapCTBEHHOW MNOMUTUKM B cepe MOArOTOBKU
pabounx kagpos u AMO MwuHo6pHaykm Poccum ot 17.03.2015 Ne 06-259),
NMPMMEPHON  nporpamMmmbl  y4yebHOW  gucumnianHbl  MaTemaTtuka ons
npoeccnoHanbHbiX 06pasoBaTe/bHbIX opraHusauuii, pPeKoMeHAO0BaHHO
depfepaibHbIM rOCYapCTBEHHbLIM aBTOHOMHbIM YyupexaeHnem «®defepasbHblin
WHCTUTYT pasBuTua obpasoBaHus» (ganee - ®PrAY «dVPO») B KayecTBe
NPUMEPHOA NporpaMmbl AN peanu3auuMyM OCHOBHOW npodeccMoHanbHOM
obpasoBartenbHo nporpamMmmbl CIMO Ha 6a3e OCHOBHOrO 06Lero o6pa3oBaHuUs C
nonyyeHMeMm cpefHero obuiero obpasoBaHusA, NPoTokon Ne 3 OT «21» uong
2015r, . perucTpaunoHHbIA HoMep peueH3unm Ne 375 oT «23» uona 2015r.
PrAY «dNPO», ¢ n3MeHeHUsAMn ot 25 mas 2017 r.,

MaTemaTtunka n3yyaetcs Kak 6a30Bbli YyUeOHbIi npegmet

06LLe06pa3oBaTe/IbHOIO LWKNa NpodeccuoHanbHbiX 06pa3oBaTe/ibHbIX NPorpamMm
no npodgeccun CIO TexHuyeckoro npoguna Ha 6ase OCHOBHOro (o6uiero)
obpasoBaHuss 35.01.11 «MacTep CeNbCKOXO3ANCTBEHHOrO MPOM3BOACTBAY,
BXOAALLEA B cocCTaB YKpPyMHeHHoW rpynnbl npodgeccuit 35.00.00 Cenbckoe,
NecHoe U1 pbl6HOe XO3fNCTBO.
OpraHusauuns-paspaboTumk: ocygapCTBeHHOE OHIKETHOe MnpogecCuoHabHOe
obpas3oBaTenbHOE  yupexnaeHwue Camapckoi obnactu «AJIeKCeeBCKoe
npoeccmoHanbHoe yumnuuie» n. ApaHrapg, ANeKceeBCKUil palioH, Camapckas
06nacTb.



COOEP>XAHWE

1. MacnooT wo6oYel nporpamMmbl 06LLe06pa3oBaTeNbHON Y4eBHOM
ANCLMUNNNHBI.

2. CTOyKTyo0a v coep>aHue obuieobpa3oBaTenbHON Y4eOHO
ANCUUN/INHBI.

3. Ycnosusa oeanunsanuy paboyeit nporpammbl 06LLe06pa3oBaTe/IbHOM
yyebHOM AUCLUNNINHBI.

4.  KOHTO0O/Ib U ONEHKa pe3y/bTaToB 0CBOEHUS 06L,e06pa30BaTeNbHON
y4YebHOM ANCLUNINHBI.



1. MACMOPT MNPOMPAMMbI YYEEHOW ANCLUMANHBI

MATEMATUNKA

1.1. O6nacTb NPUMEHEHUSI NPOrpamMmMbl yUeOHOW ANCLMNINHbI

Mporpamma y4yebHor aucumnamHbl MATEMATUKA aBnseTcd  4acTblo
06Le0bpa3oBaTenibHOr0 LMKNa obpasoBaTenbHON nporpamMmmbl CMO - nporpaMmbl
MOArOTOBKN KBanMMPuUUMPOBaHHbIX paboumnx, cnyxawwux (ganee - TMMKPC) no
npoteccum 35.01.11  «MacTep CeNIbCKOX03MCTBEHHOIO NpPon3BOACTBaY,
TEXHNYECKOro npoduna npogeccnoHanbHOro obpasoBaHms.

1.2. MecTo yyebHoOn gucunninHbl B CTpyKType MMKPC

YyebHaa AucuMnanHa SABNSETCA  AWCUUNANMHON  06uieobpa3oBaTe/ibHOMo
y4yeOHOro uUuKia B COOTBETCTBUM C TEXHUMYECKUM npoduiemM npoghecCnoHanbHOro
0bpa3oBaHu4.

YyebHad AgucumnanHa OTHOCUTCA K npegmMeTHon obnactm ®rOC cpegHero
obuwlero o6pa3oBaHMA  MaTeMaTuKa, 06ulein u3 0653aTeNbHbIX NPeAMETHbIX
obnactei.

YpoBeHb OCBOEHUSI Y4EOHON AMCUMNANHBLI B COOTBETCTBUN ¢ PTOC cpefHero
obuero o6pasoBaHma 6a30BbIiA.

Peanuszaums  cofepxaHusi  y4yebHOW  AUCLUNAUHBI npegnonaraet
cobnofeHre  MNpuUHUMMNA  CTPOroM  MPEEeMCTBEHHOCTM MO OTHOLWIEHUK K
cogepaHuto  kypca MATEMATUMKA  Ha CTyrneHM OCHOBHOro o06Liero

0bpa3oBaHus.
B 710 Xe Bpems ydyebHad gucumnamHa MATEMATUKA  and
npogeccnoHanbHbIX 06pa3oBaTenbHbIX opraHu3sauuin obnapaet

CaMOCTOATENIbHOCTbIO U LIe/IbHOCTBHO.
Pabouast nporpamma yye6Hoi aucumnamiel MATEMATUKA nmeet

MeXMNpeaMETHYH CBA3b C 06Lie06pa3oBaTe/ibHbIMM YUYEOHbIMU AUCLMMIMHAMM

«®Punsnka», «MIHOCTPaHHbLIN A3bIK», «OO6LWECTBO3HAHME», «VH(opMaThKa»

M NPO(ecCMOHaNbHbIMU  AUCLUMNNNHAMU  «OCHOBbI 3MEKTPOTEXHUKNY», «OCHOBBI
npeanpUHUMaTENbCTBAx.

1.3. Llenn un 3agaun gucumnnuHbl - TpeboBaHMSA K MaHUPYeMbIM pesysibTaTam
OCBOEHUSA AUCLMUNINHDI:
CogepxaHue nporpammbl  «MaTemaTuMka» HanpaBleHO Ha  AOCTUKEHMe
cnefyrowmnx Leneu:
e obecneyeHne cHOPMUPOBAHHOCTUN NPEeACTaBIEHNA O COLMANbHBIX, KYNbTYPHbIX W
MCTOPUYECKMX (haKTOpaX CTAHOBMEHUA MaTeMaTUKW;
e obecneyeHne  CHOPMUPOBAHHOCTM  JIOTUYECKOTO,  &ITOPUTMUYECKOTO "
MaTemMaTUyYeCcKOro MblLLEHWS;
e obecrneyeHne cHOPMMPOBAHHOCTM YMEHWUIA NPUMEHSTb MOMYYEHHbIE 3HAHUS MpPU
peLeHnn pasinyHbIX 3a4au;
e obecneyeHne CHOPMUPOBAHHOCTU MNpeACTaBNeHUMIA O MaTeMaTUKe KaK 4acTu



00L1e4eN0BEeYECKON KyNbTypbl, YHWBEPCAbHOM fA3blKe HayKu, MO3BOMAKOLLEM

ONuCbIBaTbL N U3yYaTb peasibHble NMPoLecchl U ABNEHNS.

B nporpammy BKIHOYEHO CcOAepXaHwe, HanpasieHHOe Ha (opMupoBaHUE Yy
CTYIEHTOB KOMMNETEHUMA, HeOBXOAUMbBIX ANA KavyeCTBEHHOro ocsoeHus OMOIMM CroO
Ha 6a3e OCHOBHOro o6uiero o6pasoBaHMA C MNOJIyYEHWEM CpefHero oo6uero
obpa3oBaHUsA MporpamMmmbl MOAFOTOBKM KBa/M(PULUMPOBAHHLIX Paboumx, Chayxawimnx
(MMKPC).

N3ydeHne ydyebHOW AucumninHbl MaTemaTtuka 3aBepLlaeTcsd  UTOroBOK
aTTecTauuein B hopme 3k3ameHa B paMKax ocBoeHus TMIMKPC Ha 6a3e OCHOBHOIO
obuwero obpasoBaHus.

14 Pe3ynbTaTbl 0OCBOEHMA YUEOHON AUCLUNINHDI
Pe3ynbTaTbl OCBOEHUS Y4e6HOW ANCUUN/INHDI:

NINYHOCTHbIX:
- C(hOPMUPOBAHHOCTbL MNpeACTaB/feHUA O MaTeMaTMKe KaK YHWUBEpPCa/lbHOM Si3blKe
HayKu, CpeAcTBe MOAENMpoBaHUA SIBMEHUA W MPOLECCOB, MAesX W MeToAax
MaTeMaTUKWU;

- MOHWMaHWe 3HAYMMOCTM MaTemMaTUKM [N Hay4YHO-TEXHUYECKOro Mnporpecca,
CHOPMMPOBAHHOCTL OTHOLUEHWS K MaTemaTMKe KaK K 4acTu 06LleyesioBeYecKoii
KyNbTypbl 4epe3 3HAKOMCTBO C WCTOpPMei pasBUTUS MaTeMaTuKW, 3BonoLuel
MaTemMaTUYecKnx naei;

- pasBUTME NOTUYECKOr0  MblIW/IEHNS,, MNPOCTPAHCTBEHHOIO  BOOOPaXKEHMUS,
anropuTMUYECKOnM KynbTypbl, KPUTUYHOCTM MbILLEHUA Ha YPOBHE, HEeob6X0AMMOM
Ana 6yayuielii npogecCMOoHanbHON AesTeNbHOCTKH, ANS NPOAO/HKEHMA 06pa3oBaHMs U
caMo0b6pa3oBaHuS;

- OBNafieHNe MaTeMaTUUYECKUMU 3HAHUAMU W YMEHUSAMU, HEeoOXOAMMbIMU B
MOBCEAHEBHOW YXWU3HW, AN OCBOEHUS CMEXHbIX €CTECTBEHHOHAYUHbIX AUCLMUMINH 1
OUCUMNANH NPoeCcCMOHaNbHOrO LUMKNa, AN NoNy4vyeHus o6pasoBaHus B 06MacTsX,
He TpebyoLWmnX yrny61eHHON MaTeMaTUYECKOW NMOArOTOBKY;

- TOTOBHOCTb M CMOCO6HOCTL K 06pa3oBaHMiO, B TOM 4uc/ie camoobpasoBaHuio,
Ha TMPOTSXKEHUN BCEM XKM3HW;, CO3HATe/IbHOE OTHOLIEHME K HenpepbiBHOMY

00pa30BaHNI0  KaK YC/MOBWIO YCMewHo NpodeccuoHanbHoii 1 06LLeCTBEHHO
NeATEeNbHOCTY;

- TOTOBHOCTb W CMOCOGHOCTb K CaMOCTOSATENbHOW TBOPYECKOW W OTBETCTBEHHOM
LeaTeNlbHOCTH;

- TOTOBHOCTb K KONINEKTUBHOW paboTe, COTPYAHUYECTBY CO CBEPCTHUKAMWU B
obpa3oBaTe/IbHOM, 06LLLECTBEHHO NOJIE3HOW, Y4ebHO-1CCNef0BaTe/IbCKOM, MPOEKTHOM
N OPYrMx BuAax AesaTeNbHOCTU;- OTHOWEHWe K MpogecCUOHaNbHON AeaTe/IbHOCTU
Kak ~ BO3MOXHOCTM  y4actua B peLLueHun NINYHBbIX, 00LLECTBEHHbIX,
rocyfapCTBeHHbIX, 00LleHalMoHabHbIX MpPo6neM;

e MeTanpegMeTHbIX:
- YMEHWNEe CaMOCTOATEJ/IbHO onpeaendatb ueanm Aedate/ibHOCTU W COCTaBAATb TMJiaHbl
[EeATENbHOCTN, CaMOCTOATE/NbHO OCYLUECTB/ATb, KOHTPO/INPOBaTh N KOPPEKTUPOBATbH



[eATE/IbHOCTD, ncnosb3oBarb BCE  BO3MOXXHblE  pecypcCbl  Ana  AOCTUXEHNA
NOCTaB/1EHHbIX LI,EJ'IGI7I n peann3aunmn ngaHoOB AEATENbHOCTU,; Bbl6|/|paTb yCnewHble
CTpaTernn B pa3yindHbIX CUTYyaLNAX;

- YMeHue MpoAyKTMBHO 06WaTbCsa M B3aMMOAeNCTBOBaTb B MPOLECCE COBMECTHOM
AeATeNbHOCTU,  YYWTbiBaTb  NO3MUMM  APYrMX  YYAaCTHWUKOB  [AEATENbHOCTH,
3 (PEKTUBHO paspeLlaTb KOHMPNKTbI;

- BageHne HaBblKaMW no3HaBaTe/IbHOW, y‘-IG6H0-I/ICCI'Ie,EI|OBaTel'IbCKOI>i n I'IpOEKTHOﬁ
[EeATENbHOCTN, HaBblKaMW pa3peLleHnA npo6ne|v|; CMNOCOOHOCTbL U TOTOBHOCTH K
CaMOCTOATE/IbHOMY MOWUCKY METOAO0B pelleHnA NPakKTUYECKUX 3afad, MPUMEHEHNIO
pasnnMyHbIX METOA0B MNMO3HAHUA,

- TOTOBHOCTb M  CMOCOGHOCTb K  CAaMOCTOSITENbHOW  MHKOPMALMOHHO-
MNo3HaBaTe/IbHOW [esTeNbHOCTM, BKKOYas YMEHWUE OPUEHTMPOBATbCS B Pa3NYHbIX
NCTOYHMKAX  WMH(OPMaUMM,  KPUTMYECKM  OLEHMBaTb W UHTEPNPeTMPOBaThb
MH(OPMALMIO, NONYYaeMYH U3 PasfIUHbIX UCTOUYHUKOB,;

- BNafeHne £A3bIKOBbIMU CPEACTBAMU: YMEHME SCHO, NIOTMYHO W TOYHO u3naraTb
CBOIO TOYKY 3peHMs, UCMO/b30BaTh afieKBaTHbIe A3bIKOBbIE CPEACTBA;

- BNafileHWe HaBblKamMy MO3HABATE/IbHON pPeqeKCMN KakK OCO3HAHWUS COBEPLLAEMbIX
OEACTBUIA M MbICIUTENbHBIX MPOLLECCOB, UX Pe3ynbTaTOB U OCHOBaHWIA, rpaHUL, CBOEro
3HaHWS U He3HaHWs, HOBbIX MO3HaBaTEe/NbHbIX 3a4ay U CPeACTB AN UX AOCTUXKEHUS;
- LeneycTpeM/IEHHOCTb B MOWCKaxX W MNPUHSTAM PELUEHMIA, CO06pPa3UTeNbHOCTb U
WHTYUUWS,  Pa3BUTOCTb  MPOCTPAHCTBEHHbIX  MpPeACTaBNEHWUA;  CMOCOGHOCTb
BOCMPUHMMATb KPacoTy U rapMOHUI0 MUPa;
npeaMeTHbIX:

- c(hOpMMPOBAHHOCTb MPEACTaB/EHUIA 0 MaTeMaTKe KaK YacTU MUPOBOIM KyNnbTypbl W

MEecTe MaTemMaTUKM B COBPEMEHHOW LMBUAM3ALMKM, crnocobaX OMMUCcaHWs SIBNEHUIA
peanbHOro MMpa Ha MaTeMaTUUYECKOM S3bIKE;

- C(hOPMUPOBAHHOCTb  MpPeACTaB/EHUIA 0  MaTemMaTUMYeCKMX  MOHATUAX  Kak
BaXKHEWLINX MaTemMaTUUYecKMX Mofensix, no3BONsAOWMX ONUCbIBaTb U U3ydaTb pasHble
Mpoueccbl U SBNEHWUS; MNOHMMaHWe BO3MOXHOCTM aKCMOMAaTMYeCKOro MOCTPOeHMS
MaTeMaTU4YeCKUX Teopwid; - BNafieHWe MeTofJamMy [A0Ka3aTeNbCTB W anropuTMOB

peweHnda, yMeHne Wnx TMpuMeHATb, MNMPoBOANTb [AOKa3aTe/ibHble pPacCy>XAeHuda B XoAe

peleHmns 3aaau;
- BNafjleHne  CTaHAApPTHbIMW  MPMEMaMX  pPeLleHWs  pauuOHanbHbIX U
MppaLnOHanbHbIX, NMOKa3aTeNbHbIX, CTEMEHHbIX, TPUTOHOMETPUYECKNX YPABHEHWUI W
HepaBEHCTB, UX CUCTEM; MCMOMNb30BaHNE FOTOBbIX KOMMbIOTEPHbLIX NPOrpaMM, B TOM
yncne AnNs MNOMCKa NyTU pPeweHus W UANCTPauMM  pelleHns YpPaBHEHUIA U
HepPaBeHCTB;

- chopMMpPOBAHHOCTb MPEACTaBNEHWI I 06 OCHOBHbIX MOHATUSAX MaTeMaTUYecKoro
aHanM3a W WX CBOMCTBaxX, BMadeHWe YMEHWEM XapaKTepu3oBaTb MOBefAeHMe
(hYHKUMIA, NCNONb30BaHNE MOMYYEHHbIX 3HAHWI A5 OMUCAHUA W aHanuM3a peasnbHbIX
3aBMICUMOCTEW;

BNafleHNe  OCHOBHbIMW  MOHATUAMW O  MAOCKMX W NPOCTPAHCTBEHHbIX
reomMeTpuyecknx (urypax, Mx OCHOBHbIX CBOICTBaX; CHOPMUPOBAHHOCTb YMeHUS
pacno3HaBaTb reoMeTpuuyeckme (Urypbl Ha YepTexax, MOAensix U B peasbHOM
MUpe; MPUMEHEHME M3YYeHHbIX CBONCTB FeOMETPUYECKUX (Uryp u copmyn ans



PeLleHns reoOMeTPUYEeCcKnX 3afay 1 3agay ¢ NPakTUYeCKUM COLep>KaHueM;

- chopMMPOBAHHOCTbL MNpPeACTaBNEHUI O MNpoueccax U SBMEHUSX, MMEKLnX

BEPOSATHOCTHBIN XapakTep, CTaTUCTMYECKMX 3aKOHOMEPHOCTAX B peasibHOM MUpE,

OCHOBHbIX MOHATUAX 31€MEHTApPHON Teopun BEPOATHOCTEN; YMEHUIA Haxo4uTb U

OLeHMBATb BEPOSATHOCTM HACTYMNeHUst COObITUIA B MPOCTENLLNX NPaKTUYECKMX

CUTyauMsAX M OCHOBHble XapaKTEPUCTUKMU CAyYalHbIX BENUYUH; - BnafeHue

HaBblKaMM MCMNO/Ib30BaHWS TOTOBbIX KOMMbIOTEPHbLIX NPOrpaMmM MNpu pelleHnn 3afad.

OcBOeHMe cofepxkaHus yyebHOM gucumnavHel MatemaTuka obecneymsaeT

(hopmMupoBaHMe N pasBUTUE YHMUBEPCA/bHbIX YUYEOHbIX AENCTBUIA B KOHTEKCTE

MPEeMCTBEHHOCTN (HOPMUPOBAHMA 0OLLMX KOMNETEHLMWIA;

- BflafleHVe HaBblKAMW WCMO/b30BAHMUA TOTOBbIX KOMMbIOTEPHbLIX MpOrpaMm mnpu

peLeHnmn 3agau.

OK 1 TloHMMaTb CYWHOCTb W couManbHYK 3Ha4YMMOCTb OyAylleil npodeccun,

NPOsIBNATb K HEeil yCTONUMBLIA NHTEpPEC.

OK 2. OpraHn30BbIBaTb COOCTBEHHYO [eATENbHOCTb, MCXOAA M3 Lenn 1 Crnocobos ee

[OCTUXKEHUSA, ONpefeneHHbIX PYKOBOAUTENEM.

OK 3. AHanusumpoBatb pabouyto CUTyaluto, OCYLLEeCTBMATL TEKYLWMA WU UTOrOBbIN

KOHTPO/b, OLEHKY M KOPPEKLUMO COOCTBEHHOW LeATeNIbHOCTU, HECTU OTBETCTBEHHOCTb

3a pe3ynbTaTbl CBOEW paboThl.

OK 4. OcyuwectsnaTb MNOUCK MHMOpMauumn, Heobxoanmon Aana sPEheKTUBHOIO

BbIMO/IHEHMA NPOGeCCMOHaNbHbIX 3a4au.

OK 5. Wcnonb3oBaTb WHMOPMALUNOHHO-KOMMYHUKALWOHHbIE  TEXHOMNOTUM B

NpogeccMoHanbHOW AeATe/IbHOCTH.

OK 6. PaboTtaTb B KOMaHfAe, 3((heKTMBHO 06WarbCA C Konjneramu, PyKOBOACTBOM,

K/IMeHTamu.

OK 7. OpraHu3oBblBaTb COOGCTBEHHYH AeATeNIbHOCTb C cob6MtogeHnemM TpeboBaHWi

OXpaHbl TPyAa M 3KONOrn4eckoin 6e30nacHOCTH.

OK 8. IcnonHATb BOMHCKYH 00653aHHOCTb, B TOM YMC/Ee C MPUMEHEHMEM MONYUYEHHbIX

npodeccrMoHanbHbIX 3HAHWIA (ANS HOHOLLEN).
Buabl yHMBepcanbHbIX yYebHbIX ObLuime KOMMNETeHLMN

AENCTBUI
(B cootBeTcTBUN ¢ DIOC CI1O no

npogeccun)

JINYHOCTHbIE OKI. NMoHnMaTb CYLLHOCTb U COUNanbHyo
(o6ecrneunBatoT LLeHHOCTHO-CMbIC/IOBYHO 3HaYMMOCTb CBOeIi Gyaylieil npodeccum,
OPUEHTALMI0 00Y4AIOLLMXCH U OPUEHTALNIO B npoABAATbL K Hell yCTOWUNBIN UHTepeC,
CoLManbHbIX PONSX U MEXTNYHOCTHBIX OK3. AHanu3snpoBaTb pabouyto
OTHOLLIEHUSAX) CUTyaunto, OCyLLeCTBNATL TEKYLUI 1

MTOTOBbIA KOHTPO/b, OLEHKY U
KOPPEKLUIO COOCTBEHHOMN feATeNIbHOCTH,
HECTN OTBETCTBEHHOCTb 3a pe3ynbTaTbl
CBOei paboThl.



PerynaTtmeHble:
uenenonaraHune, naaHNpoBaHMeE,

NPOrHO3MpoBaHNe, KOHTPONb (KoppeKums),
camoperynsayus, oueHka (obecneyvsatoT
opraHusayuo oby4arowmmmncs ceoei
y4yebHOIN [eAaTeNnbLHOCTN)

Mo3HaBaTeNbHble
(o6becneunBaloT UCCNEA0BATENLCKYIO

KOMNETEHTHOCTb, YMeHue paboTath C
NH(opMaLmein)

KoOMMyHUKaTUBHbIe
(obecneynBaloT coLManbHYHO

KOMMETEHTHOCTb W YUeT Mo3uLUKN ApYyTrunx
NofeNA, yMeHue cnyath U BCTynaTb B
AVanor, y4acTBOBaTb B KOMEKTUBHOM

06CyXXaeHnn npobnem, BlaumogelricteoBatb 1 YuUcne c

COTPYAHMNYATb CO CBEPCTHUKAMM ©
B3POCNbIMK)

OK2. OpraHn3oBbIBaTb COBCTBEHHYIO
NeATeNbHOCTb, BblGUpaTb TUNOBLIE METOAbI U
cnocobbl BbIMNONHEHUA

OK 7. OpraHn3oBbiBaTb COOGCTBEHHYIO
AeATeNbHOCTb C CO6Mt0AeHMEM TpeboBaHwMiA
OXpaHbl TPyAa ¥ 3KON0rn4eckor 6e3onacHoCcTu

OK3. AHanusupoaTb paboyyto cutyayuto,
OCYLLECTBNATb TEKYLLNIA N NTOTOBbI

KOHTPO/Ib, OLEHKY U KOPPEKLUIO

COBCTBEHHON AeATENIbHOCTU, HECTU
OTBETCTBEHHOCTb 3a pe3y/ibTaTbl CBOEN

paboThl

OK4. OcywectsnaTb NOUCK M UCMOSIb30BaHUE
nHopmaLmm, Heo6XoANMON Ana 3PPEKTUBHOTO
BbINO/IHEHMA MPO(eCCUOHaNbHBIX 3afad,
NPoecCnOHanbLHOr0 U IMYHOCTHOIO Pas3BUTKS,

OK5. cnonb3oBaTb MHPOPMALUOHHO-
KOMMYHWKaLWOHHbIE TEXHONOTNN B
NpogecCcMoHanbHOW AesTeNbHOCTH,

OK6. PaboTaTb B KONNEKTUBE U B KOMaH/e,
3(h(heKTMBHO 06LLATLCA C KONSIEramu,
PYKOBOACTBOM, NOTpebuTensimu,

OK 8. NcnonHATb BOWHCKYK 0653aHHOCTb, B TOM
NONy4YeHHbIX

NMpUMeHeHVEM
npoeccnoHanbHbIX 3HaHNI (4NA HOHOLEeR).

1.5 KosnyecTBO 4YacoB Ha OCBOEHME NporpaMmbl y4ebHOW ANCLUNNHBI

MakcuManbHas yuye6Has Harpyska obyuatollerocs - 427 4acos, B TOM YMCHeE:
- 06s13aTeNbHAN ayAUTOPHas yuebHas Harpyska obyuvatollerocst - 285 4acos;

- CamocTosTenbHas paboTa 06yyvatoLlerocs -

142 yaca.



2. COAEPYXAHUE YYEBHOWN ANCLUMIVHBI U
TEMATUYECKOE M/IAHVPOBAHVE

2.1. O6bem yyebHON AUCLUNNINHBI U BUAbI Y4ebHOW paboThbl

Bug yuebHoin paboThbl O6bem yacoB
MakcumasnibHasa yyebHaa Harpyska (BCero) 427
Oobs3aTenbHaa ayanTopHasa yyebHasa Harpyska (BCero) 285
B TOM 4ucne:
nabopatopHble 3aHATUA -
npakTu4yeckmne 3aHATUA o7
KOHTPO/IbHbIE PabOThI 14

VHAVWBUAYaNbHbIA NPOEKT -

CamocToAaTeNlbHaa paboTa oby4atrouierocst (Bcero) 142
B TOM YuCne:

PaboTa Hag mMaTepmanoM yyebHMKa, KOHCNEKTOM NeKLNiA 80
PaboTa ¢ nH(opmaLuein B UHTepHeTe 36
BbinonHeHune pedepartos 26

NTorosas aTTecTauus B popme 3K3aMeHa



HanmeHoBaHUue
pa3gesnoB U Tem

1

lMoBTOpeHne. BBegeHue
N BXOAHON KOHTPO/b

Tema 1.1
Pa3BuTne noHATUSA O
yucne

2.2 TemaTu4ecKui nnaH obpasoBaTe/ibHON AUCLUUNNNHBI
MaTemaTnka

Cofiep>aHue y4e6HOro matepmana, nabopaTopHbie paboTbl, NPaKTUUYECKME
3aHATUSA, camocTosATe/lbHasA paboTa o6ydaroLmxcs
2
Cofiep>kaHue yuebHoro matepmana

MoBTOpeHne. TOXAECTBEHHOE Npeobpa3oBaHne BblpaXKeHW. PellieHne ypaBHEHWNA ©
HepaBeHCTB MepBO 1 BTOPOI cTeneHW. Mpaunkn NMMHeRHbIX U KBaAPAaTUYHBIX
(YHKLMA. DOpMy/bl NO FeOMETPUN.

MaTtemaTiKa B HayKe, TEXHUKE, 3KOHOMUKE, MH(OPMALMOHHBIX TEXHOMOTUAX U1
MPaKTUYECKON fesTenbHOCTH. Llenn v 3agaum n3yyeHus matemaTuku B
YUPEXAEHUSX CpefHero NpodeccmoHanbHOro 06pa3oBaHus.

NabopaTopHble paboThl
MpakTnuyeckne 3aHATUA
KoHTponbHble paboTbiNel.MoBTopeHne (BXogHOI KOHTPO/b)
CamocTtodATenbHas paborta obyyaroLimxcs
CamocTosiTeNnbHas paboTa Nel MoaroToBka K npeseHTauum «Poab MMecTo
MaTeMaTWK/ B COBPEMEHHOM MUPE»

PASLOEN 1. PA3BUTUME MOHATNA O UACTIE.

CofeprkaHue yuebHOro matepmana
Lienble 1 paunoHanbHble ynucna. JeiicTBUTENbHbIE YACAA.

Mpn6anXKeHHbIe BblUMCAEHNS. TPUBAMKEHHOE 3HAYEHME BENNYMHBI 1 MOTPELLHOCTI
npnénmxeHnii. KomnnekcHble ymcna.
NabopaTopHble paboThl

MpakTnyeckasa pabota Nel: «ApumeTnyecKne AeNCTBUS HaL Yncnamum,
HaxoXaeHne NPUOAVIKEHHbIX 3HAYEHWUIA BE/IMYMH W MOrpeLHOoCTeN

O6bem
yacos

12

YpoBeHb
0CBOEHMA

4
1



Tema 2.1
KopHu un cTeneHn

Tema 2.2
Jlorapugm.
Norapudgm vucna

BblUMCNEHNA (abCONOTHON WU OTHOCUTENbHOW), CPAaBHEHME YMCOBLIX
BbIpaXXeHUN»
KoHTponbHasa paboTta Ne2 «Pa3BuTUe NOHATUA O YUC/ie»

CamocToaTenbHaa paboTa obyyarLmxes:

CamocTosTenbHas paboTa Ne2: «PelleHune 3aaHunii 6e3 TOYHOro yyeTa

NOrpeLwHoCT eil.

CamocTosTenbHasa paboTa Ne3: «PelueHune 3afaHnii C TOYHbIM Y4eT OM

NOrpeLHocTEN.

CamocToaTenbHasa paboTa Ned: «/IcTopua OTKPbITUA KOMINIEKCHBIX YNCEN».
CamocTosTenbHasa paboTa Ne5: «[eiAcTBUA Haf KOMNNEKCHBIMW YMCAaMM».
PA3LEN 2. KOPHW, CTEMNEHW N NOTAPN®MBbI.

Copfep>xaHue yyebHoro matepmana

KopHUW HaTypanbHOW CTeneHu 13 Yncnia n ux CBOMCTBa.

CTeneHn ¢ payMoHabHbIMU MOKa3aTensamMmn, Ux CBOMCTBA.

CTeneHn c AeiCTBUTENbHLIMU NOKa3aTensamu.

CBoilCTBa CTeMNeHN C A4eNCTBMTE/IbHBIM MOKa3aTeeM
NabopaTopHble paboThl

MpakTnyeckaa pabota No2: «BbluncneHne u cpaBHeHWe KOpPHel. BbinonHeHue
pacyeToB C paguvkKanamu. PelleHne NpUKNagHbIX 3agayu».

MpakTnyeckaa pabota Ne3: «PelwleHne unppauuoHanbHbIX  YpaBHEHWI.
CpaBHeHve cTeneHeid. [Mpeobpa3oBaHUS BbIPAXEHWIA, COAEPXALLUX CTeneHu.
PelleHne nokasaTe/lbHbIX YpaBHEHUN».

KoHTponbHas paboTa

CamocTosaTeNbHas paboTa obyyarowmxes:

CamocTosATensHasa pa6oTa Ne6: MoAroToBKa ONOPHbIX KOHCMEKTOB MO
Teme «CTeneHn cpaynoHanbHbIMM NoKasaTensamu, nx ceoicTea. CTeneHn
C [e/ACTBNTENbHBIMM NOKa3aTeNsIMU, UX CBOCTBax.

Copfep>xaHue y4ebHOro matepuana

Norapudm uncna. BeluncneHne norapumo.OCHOBHOE florapngmmyeckoe
TOX[ECTBO. [leCATUYHbIE N HaTypasibHble orapudmbl. JlorapumMmuposaHue u
noTeHuyupoBaHue. [lpaBunagencTBuii ¢ norapmhmamu.

Mepexof K HOBOMY OCHOBAHMIO.

11

30
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Tema 2.3
Mpeo6pasoBaHue
anrebpanyeckmx

BblpaXKeHWU

JlabopaTopHble paboThl

MpakTuyeckasa pabota Ned: «HaxoxaeHue 3HavyeHUiA norapugma no
Npon3BONLHOMY OCHOBaHMIO. lNMepexos 0T OAHOr0 OCHOBaHWUA K APYTrOMYy».
KoHTponbHas paboTa

CamocTosTeNbHas paboTa obyyaroumxcs

CamocTosiTensHas paboTaNe7 PechepaT «McTopus passuTus norapumos»
CamocTosTensHas paboTa Ne8: «3HauyeHne U UCTOPUS MOHATUS
norapugma.

CofepxaHue yuebHOro matepmana

Mpeo6pasoBaHne anrebpanyecknx BbipaxeHwii. MpeobpasoBaHne paLnoHaNbHbIX 1
MPPaLMOHAbHBIX BbIPaXXEHUIA.

Mpeobpa3oBaHne CTENEHHbIX, NOKa3aTe/IbHbIX U 10rapuiMUYECKNX BblPaXEHWIA.
NabopaTopHblie paboThl

MpakTnyeckas pabota Ne5: «BbluncieHve n cpaBHeHve 0rapugpmMos.
NorapnmupoBaHue © NOTEHLMPOBAHNE BbIPaXXEHNN»

MpakTnyeckan pabota Ne6: «PelleHne NOrapuPMmMyecknx ypaBHEHWIA.
MpnbAMKEeHHbIE BbIYNCIEHNA U PELLUEeHNUA NPUKNALHbIX 3ajau».
KoHTponbHasa pabota Ne3 «KopHWU, cTeneHun, norapudmbl» (pyoexHblin
KOHTPO/b)

CamocTosATeNnbHaa paboTa obyyarLmxcs:

CamocTosaTenbHasa paboTa Ne9: «PelleHne nokazaTeNbHbIX U
norapuMmUYecknx ypaBHeHWn N HepaBeHC T B».

CamocTosiTenbHas pa6oTa Nel0: «PeweHne 3agaHnii Ha npeobpaszoBaHms

noraputMmMyecKnx Bbipa>keHuii».

PA3LOEN 3. MPAMBIE N MNOCKOCTW B NMPOCTPAHCTBE.

3.1
B3anmHoe
pacnonioXXeHne NpsiMbIX
M NMJI0OCKOCTEN

CopgepkaHue yue6HOro matepuana

AKC/OMbI CTEPEOMETPUN U UX NPOCTENLLME CnefcTBMA. B3aumHoe
pacrnosioXeHune ABYyX NpAMbIX B NPOCTPaHCTBE. [MapannenbHOCTb NPAMbIX B
npocTpaHcTBe. Mpu3Haku 1 cBoicTBa. MapannefbHOCTL NPAMON U
nnockocTu. MpusHakn 1 cBoicTBa. MapannienbHOCTb NIOCKOCTEN.

24

24
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Tema 4.1 OnemeHTbI
KOMOMHaTOPUKKU

Mpu3Hakn n ceoincTea. MNepneHANKYNAPHOCTb MPSAMbIX B NPOCTPaHCTBe.
Mpu3Hak 1 ceoincTea. MepneHANKYNAPHOCTbL MPSMOR U NIOCKOCTMW.
MepneHANKYNAP U HAK/IOHHAasA K NI0CKOCTU. Teopema 0 Tpéx
nepreHanKynapax. Y roa Mexay nnockoctamu. MNMeprneHanKynsapHOCTh ABYX
MAOCKOCTEN. YTon Mexay npsamoi U NA0CKOCTbI. [BYrpaHHbIii yron. Y ron
MEXAY MJIOCKOCTAMM.

FeomeTpuyeckune npeobpasoBaHUs MPOCTPaHCTBA: NapannesbHblli NepeHoc,
CMMMETPUA OTHOCUTEJNIbHO MJIOCKOCTH.

MapannenbHoe NpoekTMpoBaHue. lMnowafb OPTOroHasbHON NPOEKLUN.
N306paxeHne NpoCcTpaHCTBEHHBIX Uryp.

JlabopaTopHble paboThl

MpakTuyeckasa padota Ne7: «[Mpu3HaKyM B3aMMHOI0 PacnonoXeHUs NpamblX.

Yron mexay npsmbiMy. B3auMHOe pacnofioXXeHne NpsiMbiX ¥ MNOCKOCTEN.
MeprneHAMKYNAP U HAK/IOHHAA K MI0CKOCTU. YT/ MeXAy Npsamoi 1
MIOCKOCTbHO.»

MpakTnueckasn pabota Ne8 «[pu3HaKu 1 CBOWCTBA NapaniefnbHbIX 1
neprneHaNKYNApHbIX MA0CKOCTEN. PaccTosHMe OT TOYKM A0 NNOCKOCTH, OT
NPSMOI A0 NAOCKOCTM, PaCCTOAHME MEXAY NAOCKOCTAMU, MEXAY
CKpELLMBaOLLUMUCA NPAMBIMU, MEXAY MPOU3BONbHLIMU  (UrypaMu B
MpOCTPaHCTBE.

MpakTuueckaa pabota Ne9 «[MapannesibHOe NPOEKTUPOBAHME W €ro

CBOIicTBa. TeopeMa 0 NOLLaAN OPTOrOHANbHON MPOEKLMN MHOTOYTONbHUKA.

KoHTponbHaga paboTa Ned «[psiMble MU NIOCKOCTU B NPOCTPAHCTBE»

CamocTosTenbHad paboTa obyvaroLmxes:
CamocTosTensHasa paboTa Nell: «[lMpAmble U NIOCKOCTMW B NPOCTPAHCTBEY.
CamocTosTensHas paboTa Nel2: «B3anmMHOe pacnonodXeHue npsambix u
MNOCKOCTEN B NPOCTpPaHCTBEY.

PA3AEN 4. KOMBVHATOPUKA

CofeprkaHue yuebHOro matepumana

OCHOBHble NOHATUA KOMBUHATOPUKMN.

3afjaun Ha NoACYET Yncna pasmelLeHuid, nepecTaHOBOK, COYeTaHWIA.
PelueHmne 3aa4 Ha nepe6op BapuMaHTOB.

dopmyna 6uHoma HbloToHa. CBOlCTBa BUHOMUHANBbHbLIX KO3 (UL MEHTOB.

13
13
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Tema 5.1 ToHATHE
BeKTOpa

Tema 6.1

TpeyronoHuk MNMackansa. PeweHne 3agad
JNabopaTopHbIe paboThl

MpakTnyeckasa pabota Nel0: «McTopus pa3BUTUA KOMOUHATOPUKN».
KoHTponbHas paboTa Ne5 «KomonHaTopuka» (Py6exxHbli KOHTPO/b)

CamocTosATenbHaa paboTa 0byyarLmxcs:
CamocToaTenbHasd paboTa Nel3: «PelleHue 3agay, npumeHas gopmyny buHoma
HbloToHa».

PA3AE/ 5. KOOPAMHATbBI N BEKTOPHDI.

CofepyaHue yuebHOro matepumana

MpsMoyronbHasa (fekapToBa) cMCTEMa KOOpPAMHAT B MpocTpaHCcTBe. Popmyna
paccToAHNA MeXAy ABYMSA TOUYKaMWu.

YpaBHEHUA chepbl, NIOCKOCTU U NPAMONA.

BekTopbl. Mogynb BekTOopa. PaBeHCTBO BEeKTOpOB. CJioXeHue BEeKTOPOB.
YMHOXeHWe BeKTOpa Ha yuciio. Pa3noXeHne BeKTopa No HanpasneHUAM. Yron
MeXAay ABYMS BEKTOpPaMW.

Mpoekumna BekTOpa Ha ocb. KoopanHaTbl BeKTOpa. CKanspHoe nponssegeHue
BEKTOPOB. lcnonb3oBaHWe KoopAuHaT WM BEKTOPOB MpWU PELUEHUU
mMaTeMaTUyecKnx W npuknagHbiX 3agad.

JNabopaTopHble paboThl

MpakTnyeckas pa6ota Nell: «BekTopbl. [JeiCTBMA C BEKTOpPaMM.

JekapToBa cuctema KoopAuHaT B NPOCTPAHCTBE».

MpakTuyeckas pab6oTa Nel2: «[eicTBMS C BEKTOpaMW, 3afaHHbIMU

KoopauHaTamu.  CKanspHoe  Npou3BefieHMe  BEKTOpoB.  BekTopHoe
ypaBHeHWe NpPAMOW W MAOCKOCTW».

KoHTponbHasa patota Ne6 «lMoHATMe BeKTOpa» (Py6eXHblil KOHTPO/Ib)

CamocToaTeNnbHas paboTa obyvaroLwmxcs:
CamocToaTenbHasd paboTa Neld: «[eiicTBUA Haf BEKTOpamm».
CamocToaTenbHasa paboTa Nel5: «PeweHue 3agay no Teme «BekTopbi».
CamocToaTenbHasd paboTa Nel6 PehepaT Ha TeMy «BekTopHOe 3ajaHue
MPSAMbIX U NNOCKOCTeEN B NPOCTPaHCTBE»

PA3LOEN 6. OCHOBbI TPUTOHOMETPUIA.

CopgepaHue yuebHOro matepuana

W = N

22

17

10



OCHOBHbIe NOHATUA

Tema 6.2
OCHOBHBbIe
TPUTOHOMETPUYECKN €
ToX/ecTBa

Tema 6.3
MpeobpazoBaHus
nNpoCTenLnX
TPUTOHOMETPUYECKNX
BblpaXkeH WA

PagnaHHas mepa yrna. BpawarensHoe ABUXeEHMe.
CHHYC, KOCUHYC, TAHTEHC N KOTAHTEHC YmMcha.
NabopaTtopHble paboThbl

MpakTuyeckaa pa6ota Ne 13: «PaguaHHbIi MeTO[ W3MeEpPeHus YrnioB
BpALLEHNA 1 CBA3b C FpafyCHON Mepoin».
KoHTponbHas paboTa

CamocTodATenbHad paboTa obyyatoumnxcs:

CamocToATenbHaa paboTa Ne17; «MeTofbl U3MEPEHUS YI/I0B BPALLEHUsA».
CamocTosiTeNbHasa paboTa Nel8: «lMpumepbl hyHKLUMOHANbHbLIX 3aBUCMMOCT € B
peanbHbIX NMPOLEeccax 1 ABNEHUAX».

Cogep>xaHune yyebHOro martepuana
OCHOBHble TPUTOHOMETPUYECKME TOXAeCcTBa. PopMynbl NpuBeLeHUA. Popmybl
cnoxeHuns. ®opmysbl yaBoeHUsA. PopMy/bl NONOBUHHOTO Yr/a.

NabopaTopHble paboTsl

MpakTnyeckasa pab6ota Neld: «OCHOBHbleE TPUTOHOMETPUYECKUE TOX/ECTBa,
(hOPMY/ibl  CMIOXKEHUA U YABOEHUA».
KoHTponbHas paboTa

CamocTodaTenbHada paboTa Nel9: PedepaT Ha Temy «HenpepbiBHbIE
4po6un»

CamocTodATenbHas paboTa Ne20:PethepaT Ha Temy «[pumeHeHue
CNOMCHbIX NPOLEHTO0B B 3KOHOMUYECKNX pacyeTax».

Cofep>xaHune y4yebHoro martepuana

Mpeobpa3oBaHMe CYMMbl TPUFOHOMETPUYECKUX (DYHKLUIA B NpOU3BEAeHUE U
NPOV3BELEHNA B CyMMY.

BbipaxxeHne TPUroHOMeTpMYECKUX (DYHKLNIA Yepe3 TaHreHC MOIOBUHHOTO
apryMeHTa.

JlabopaTopHble paboThl

MpakTnyeckasa pabota Nel5: «[Mpeobpa3oBaHMe CyMMbl TPUTOHOMETPUUYECKUX
(hYHKUWIA B npousBefeHue, npeobpasoBaHme Npon3BeLeHus
TPUTOHOMETPUYECKNX (DYHKUWI B CyMMY».

KoHnTponbHas paboTa

10



CamocTosATEeNbHasA paboTa obyyaroLmx:

CamocTodATenbHas paboTa Ne2l: «WcTopus pasBuTUA W CTAHOBEHUS
TpUroHomeTpun "

CamocTosTenbHas paboTa Ne22: «PelleHne TPUrOHOMe T PUYECKUX YpPaBHEHWA
MOBbILLIEHHON CNOXKHOCT U».

Tema 6.4 CogepxaHuve yyebHOro matepuana

O6paTHble O6paTHble TPUTOHOMETPUYECKNE PYHKLUW apKCUHYC,
TPUrOHOMETpUYeCcKue apKKOCUHYC, apKTaHreHC N apKKOTaHTreHc

PyHKLNN NabopaTtopHble paboTbl

MpakTuyeckasa pabota Ne 16: «O6paTHble TPUTOHOMETPUYECKNE PYHKLNN:
aPKCUHYC, apKKOCMHYC, apKTaHreHC».
KoHTponbHas paboTa

CamocTosTenpHas paboTa obyvyarLmxcs:

Tema 6.4.1 Cogfep>xaHue yyebHOro matepuana
TpuroHomeTpuyeckmne MpocTeiine TPUrOHOMETPUYECKME YPaBHEHMS. PelleHne npocTewmnx
ypaBHEHUA n TPUTOHOMETPUYECKNX YPaBHEHWIA.
HepaBeHCTBa. MprMeHeHne 06WMX METOLOB peLleHUs TPUrOHOMETPUYECKUX YPaBHEHWI.

PelleHne NPOCTEALLNX TPUTOHOMETPUYECKUX HEPaBEHCTB. PelleHne CUCTEM
TPUTOHOMETPUYECKNX YPaBHEHWI
JlabopaTopHble paboTsl

MpakTuyeckas pabot Nel7: «MpocTeiive TPUroHoMeTpuyecKue
YPaBHEHUS UM HepaBeHCTBa».
KoHTponbHasa pa6ota Ne 7 «OCHOBbI TPUTOHOMETPUN»

CamocToATeNbHasA paboTa obyyaroLmxcs
PA3AEN 7. DYHKLUWWN, NX CBONCTBA VN TPADUKWN.

Tema 7.1.1 CofepxaHue yyebHOro matepuana
DYHKLMY, O6nacTb ONpeaeNeHNss U MHOXECTBO 3HAUYEHNIA PYHKLNIA.
MpatmK yHKLMW, NOCTPOEHNE TPaMKoB DYHKLUNIA, 3afaHHbIX pa3NnyHbIMK



cnocobamu.
NabopaTopHble paboThl
MpakTunyeckaa pabota Ne 18: «OnpefeneHve W MCCNefoBaHUE PYHKLWIA ».
KoHTponbHas paboTa
CamocToATenbHas paboTa obyyaroLmuxca
CamocTosATenbHas paboTa Ne23: PethepaT Ha TeMmy «I pauyeckoe pelieHue
YpPaBHEHWUI 1 HEPABEHCTBY».
Tema 7.1.2 CogfepxxaHue y4ebHOro martepuasna

CaounctBa QyHKLUNNK
MOHOTOHHOCTb, YeTHOCTb, HEYETHOCTb, OFPAHNYEHHOCTb, MEPUOANYHOCTb.
MpomeXxyTKn Bo3pacTaHUsi U ybbiBaHMS, HanbOMbLIEe N HAMMEHbLLEE
3HauYeHus, TOUYKM 3IKCTpeMyMma. ['padmyeckas MHTepnpeTauus.

Py6exXHbll KOHTPO/b. AITOroBas KOHTposibHas paboTta Ne8 3a | Kypc.
CamocTosATenbHas paboTa obyvarowmxes

MprmMepbl (hYHKLNOHAbHbIX 3aBUCMMOCTEN B peasibHbIX npoLeccax u
ABNEHNAX. ApuPMmeTnyeckne onepaumm Hag PyHKUnAmMn. CnoxHas gyHKLns
(komno3nuus). NMoHATUE O HENPEPLIBHOCTU (PYHKLUN.

NNabopaTopHble paboThl

MpakTnyeckaa pabota Ne 19: «CsoilcTBa (YHKUMIA. HenpepbiBHblE U
nepuognyeckme ¢yHkunn. CBONCTBa M rpadiMkyM CUHYCa, KOCUHYCA, TaHreHca U

KOTaHreHca».
Tema 7.1.3 Copfep>xaHue y4ebHOro matepuana
O6paTHble (yHKLNN. O6nacTb onpeaeneHns U 06nacTb 3Ha4YeHMN 06paTHOM yHKUMKN. Tpadmk obpaTHON

(yHKLMKM, TTocTpoeHne rpaduKos.

JNabopaTopHble paboThl

MpakTuyeckas pabota

KoHTponbHas paboTa

CamocTosTeNbHas paboTa 0byyatoLmxcs

Tema 7.2 Cofep>xaHue y4ebHOro martepunana
CTteneHHble, MokasatenbHaa (yHKUWA, e€ CBOMCTBA U rpaduk. Jlorapupmmyeckas QyHKUns, eé
nokasaTtesibHble, cBoicTBa 1 rpaduk. CTeneHHas PyHKLMS, eé CBOMCTBA U rpaduk.



norapugmmyeckmne n
TPUTOHOMETPUYECKUNE
DYHKUMN.
O6paTHble
TPUTOHOMETPUYECKMNE

pyHKUNN

TpuroHomeTpruyeckne MyHKLMUU, X CBOMCTBA U rpadukn. . ObpaTHble
TPpUroHoMeTpuyeckne yHkunn. MpeobpasosaHue rpagmkos. MapannenbHbli

NnepeHoc, CUMMeTPUA OTHOCUTENIbHO OCei KOOPAMHAT U CUMMETPUS

OTHOCWUTENIbHO Hayana KoopAuHaT, CUMMETPUS OTHOCUTENIbHO MPSIMOIA Y = X,

pacTshHKeHue U cxaTue BAONb OCel KOOPAMHAT.

JlabopaTtopHble paboTbl

MpakTnyeckasa pa6ota Ne20: «[lMocTpoeHne rpadikoB QyHKLMIA». 2
KoHTponbHas pabota Ne9 «PyHKLUMKN, NX CBOCTBA U rpauKm»
CamocTosiTenbHas paboTa Ne24: PedepaT Ha Temy «CnodkeHue 4
rapMOHMYeCKMX KonebaHuii»

[E=Y

PA3LOEN 8. MHOIOIMPAHKW N KPYTJIbIE TENA. 30

Tema 8.1
MHororpaHHUKHN

Tema 8.2
Tena v NOBEPXHOCTH

Cogep>xaHune yyebHOro matepuana 11

BepwuHbl, pebpa, rpaHn MHoOrorpaHHuka. Pa3sepTka. MHoOrorpaHHble Yribl. 1u
BbinyKknble MHOrorpaHHuWkuW. Teopema Jinepa.

Mpu3ma. MNpamasa 1 HakKNoHHaa npusMa. lNpasuabHaa nNpusma. MNapannenenunes.

Ky6. Mupamunga. MpaBunbHas nupammnga. YcedeHHas nupammga. Tetpasgp.

CummeTpuu B Kybe, B napansnenenunege, B npu3Me v nupamuge.

CeyeHusa Ky6a, Npu3Mbl ¥ NUPaMufbl.

MpeacTaBneHve O NpaBU/IbHbIX MHOrorpaHHukax (Tetpasgpe, Kyoe,

oKTasape)

JlabopaTopHble paboTbl -

MpakTuyeckas paboTa -
KoHTponbHas paboTa -

CamocTosATeNbHasA paboTa obyyaroLmxcs: 8
CamocTosTensHasa paboTa Ne25: «[lpaBuibHble MHOTOrPaHHUKN».

CamocTosTenbHas paboTa Ne26: «XXn3Hb 1 TBOpUYECTBO Jitnepax.
CamocTosaTenbHaa paboTa Ne27: «MHOrorpaHHuKu».

CamocTosTenbHas paboTa Ne28: «3Be3guaTble MHOrorpaHHukn. KpucTanibi-

MPUPOLHbIE MHOTOTPaHHUKN».

Copep)xaHue yyebHoro matepunana 11
LIMAVHAP Y KOHYC. Y CEYEHHbIN KOHYC. 11
OcHoBaHue, BbicOTa, 6OKOBasA MOBEPXHOCTb, 0bpasytowas, passepTka. OceBble



BpaLleHns

Tema 8.3

N3mepeHna B
reomeTpumn

CeYeHUs U CeyeHus, napasnsieNbHble OCHOBAHMIO.
LLlap u cihepa, nx ceveHns. KacatenbHas naocKocTb K cepe.
NabopaTtopHble paboThbl
MpakTnyeckasa paboTta
KoHTponbHas paboTa
CamocTosTeNbHasA paboTa obyyarLnxcs:
CamocTosATeNbHas paboTa Ne29: «LiMnuHApP 1 KOHYC».
CamocTosTensHasa paboTa Ne30: «Mogenu Ten BpaLleHUs».
CamocTosTenbHas paboTa Ne31l: «Lap u chepar.
CamocTosTensHas paboTa Ne32: «[lnowaab NOBepPXHOCTYW YacTel wapa».

Cogaep>aHue yuebHoro matepuana

O6bEM U €ro U3MepeHue.

dopmynbl 06beMa Kyba, MPSAMOYroabHOro napannenenunesa, NPU3Mbl,
umnuHgpa. d®opmynbl 06beMa NMpamMuAbl U KoOHyca. ®opMynbl Naowaan
NOBEPXHOCTeW LuAnHApa n KoHyca. Popmynbl 06beMa Wwapa u naowagm
cthepsl.

Mopo6ue Ten. OTHOLWEHMA NoWaae NOBEPXHOCTEN N 06BbEMOB NOAOOHbIX Ten.
NabopaTopHble paboThl

MpakTnyeckasa paboTa

KoHTponbHasa pa6ota Nel0 « MHOrorpaHHUKN 1 Kpyrable Tena» (Py6exHbil
KOHTPO/b

CamocTosTensHas pa6oTa Ne33: «O0beMbl Ten».

CamocTosTensHas paboTa Ne34: PethepaT Ha Temy «[1paBuibHble K
nonynpasuibHble MHOTOrPaHHUKK».

CamocTosiTenbHaa paboTa Ne35: PedepaT Ha Temy «KoHM4yeckue
CeYeHUA W UX NPUMEHEHNE B TEXHUKE»

PA3AEN 9. HAUANTA MATEMATUYECKOIO AHAJTN3A

Tema 9.1

CogpepXaHue yuye6HOro matepumana

10

32



lMocnenoBaTesIbHOCTU.

Tema 9.2
lMpounssogHasn.

MocnepoBaTeNbHOCTb. CNoCo6bl 3afaHNA U CBONCTBA YNCNOBbIX
nocnefoBaTeNbHOCTENA.

MoHATMEe o0 npefene nocnegosaTenbHocTh. CyllecTBOBaHWe npefena
MOHOTOHHOI OrpaHWyeHHOW NocnefoBaTeNbHOCTH.

CymmMupoBaHue nocnefoBaTenbHocTell. beckoHeyHo yb6biBatoLas
reoMeTpmyeckas Mporpeccus M ee CymMma.

JlabopaTopHble paboThl

MpakTnyeckasa pabota Ne 21:«Yucnosas nocnefoBaTesibHOCTb, CNOCOOLI ee
3afjaHunA, BbIYMC/IEHUS YNeHOB nocnegosatenbHocTu. Mpegen
nocnefoBaTe/lbHOCTU. BeCKOHeYHO y6biBalOLas reoMeTpuyeckas Nporpeccus».
KoHTponbHas paboTa

CamocTosTeNbHas pa6oTa 06yyaroLinxcs
CopgeprkaHue y4yeGHOro matepumana

MoHATNE 0 NPOM3BOAHON DYHKLMUW, ee TeOMETPUUYECKNIA N (HN3NYECKUIA CMbIC.
Mpon3BOAHbIE CYMMbI, Pa3HOCTM, NMPOU3BELEHMNSA, YaCTHble. [Tpon3BOAHbIE
OCHOBHbIX 3/1EMEHTapHbIX PYHKLMIA. Y paBHEHNe KacaTeNbHOWN K rpaguky
(yHKUUN. MprMeHeHWe NPON3BOLHON K NCCNeL0BAHNIO PYHKLMWIA U NOCTPOEHUIO
rpajuKos.

Mpoun3BogHble 06paTHOW YHKLUN N KOMNO3ULUW PYHKLMN.

Mpumepbl NCNOMb30BaHWUA NPOU3BOAHON AN HAXOXAEHUA HaUNYULLEro peLleHns B
npuKnagHbIX 3afadyax. BTopasa npon3sBogHas, ee reoMeTpuYecknini n u3nyecknin
CMbICN. Haxox[eHue CKopocTu ANs npouecca, 3afaHHoro (opmMysioi 1 rpaukom.
PeleHve ynpaxHeHUN.

NabopaTtopHble paboThbl

MpakTnyeckaa paboTa Ne22: «YpaBHeHMe KacaTe/lbHOM B 06WeM Buge.
MpaBnna wn  Qopmynbl  anddepeHunpoBaHna, Tabnuua  MNPOU3BOAHbIX
aNemMeHTapHbIX (YHKUWA. WccnepoBaHne (YHKLMM C MOMOLLbIO MPOU3BOAHOMN.
HaxoXpaeHne Hambonbllero,  HaMMeHbLIero 3HaYeHMs U 3KCTPEMabHbIX
3HaYeHWUI YHKUUN».

KoHTponbHas pa6bota Nell « MponsBogHas» (Py6eXHbli KOHTPO/b)

CamocTosiTenpHas paboTa Ne36: PedepaT Ha Temy «lloHATHE
AnddhepeHumnaya n ero NPUNOMKEHNS.
CamocTosiTensHas paboTa Ne37: PedepaT Ha TeMy «CxeMbl NOBTOPHbIX
ncnblTaHuin beprynnu»

28
23

11



Tema 10.1
MepBoo6pasHasa u
nHTerpan.

PA3AEN 11. 9NNIEMEHTbI TEOPUW BEPOATHOCTEN N MATEMATUYECKOW CTATUCTUKMN.

Tema 11.1

ONeMeHTbI Teopun
BEPOATHOCTU.

.CamocToaTensHaapa6oTaNe38: «IpoussogHas 1 ee NpUMeHeHne»
PA3LOEN 10. UHTEIMPANT N EIMO NPMMEHEHNE.

Cofep>aHue yyeGHOro matepumana

MepBoo6pasHasa u nHTerpan. NpumMeHeHne OMNpefeneHHOro uHTerpana pAns
HaxoXAeHnsa nnaowagn KpuBonuHelHoM Tpaneuun. ®opmyna HbloToHa-
Nel6bHuua. MpuMmepbl NPUMEHEHNS MHTerpana B PU3NKe 1 reoMeTpun.
PeweHue 3agau.

JlabopaTopHble paboThl

MpakTuueckasa pa6ota Ne23: «MHTerpan 1 nepsoobpasHas.

Teopema HbtoTOHa— Jleli6bHuUa. MNMpUMeHeHNe UHTerpana K BblYMCNEHUIO
(hM3NYECKUX BEIMYMH U MOLLafen».

KoHTponbHas pabota Nel2 «[MepBoobpasHas n nHTerpan» (Py6exHbil
KOHTPO/1b)

CamocTosATeNbHas paboTa obyvaloLmxes:

CamocTosiTenbHasi paboTa Ne39: «PelleHne NpuKnagHbIX 3agaqu».
CamocTosiTenbHas paboTa Ned0: «MHTerpan n ero NpUMeHeHne».
CamocTosTensHaa paboTa Nedl «Mpubnn>KeHHble MeTOAbl BbIYNCNEHUS
ONpefeneHHoro MHTerpana».

CamocTosaTenbHasd pa6oTa Ned2: «OnpeaenénHblii nHTerpan. BoluncneHme
naowagen NNoCKux uryp»

Cofep>kaHue yuye6HOro matepmana

Co6bITNe, BEPOSITHOCTb COGbITUS, CIOXKEHNE U YMHOXEHUE BEPOSTHOCTEIA.
MOHATME O HE3aBMCUMOCTU COBLITHIA.

[VCKpeTHas cnyvaiiHas BeNMUYMHA, 3aKOH ee pacnpefeneHuns. Yncnoble

XapakKTepUCTUKN AUCKPETHOW Cny4vaiHOW BEeNMUYUHbLI. TTOHATME O 3aKOHe
6onbWUX yncen.

JNlabopaTopHble paboThl

MpakTnyeckaa pabota Ne24: «Knaccmuyeckoe onpefenieHne BEPOSTHOCTH,
CBOICTBA BEPOSATHOCTEN».

MpakTnyeckasn paborta Ne25: «Teopema 0 CyMMe BEPOSTHOCTENA.
BbluncneHne BeposiTHOCTel. MpuknagHble 3agayn. MNpeactaBneHme

18
18

14

11

16



Tema 11.2

OMIEMEHTbI
MaTeMaTUYeCKOW
CTaTUCTUKN

Tema 12.1

YpaBHEHUS N CUCTEMbI
ypaBHEHUN.

YMCNOBBIX faHHbIX. pUKnaaHble 3agayun».

KoHTponbHas paboTa

CamocTosTeNbHas paboTa obyyaroLmxcs:

CamocTosiTenbHas pa6oTa Ned3: «>XKu3Hb 1 HayyHas AesTeNbHOCTh
. HbloTOHa».

CopepkaHue yuebHOro martepuana

MpepfcTaBneHne gaHHbIX, reHepasbHas COBOKYMHOCTb, BblOOpKa, cpeaHee
apugpmeTnyeckoe, MeanaHa.

MoHATME 0 3afa4ax MaTemaTU4eckoW CTaTUCTUKW.

JlabopaTopHble paboThbl

MpakTuyeckas paboTa

KoHTponbHas patoTta Nel3 «3/1eMeHTbl TEOPUM BEPOSATHOCTEN U
MaTeMaTUYECKOW CTaTUCTUKU».

CamocTodATeNbHaA paboTa obyyatouumxcs:
CamocTosATenbHasa paboTa Ned4: PepepaT Ha Temy
«CpefHve 3HAYEHUSA N UX MPUMEHEHUS B CTAaTUCTUKE»
CanocToaTensHad paboTa Ned5: «HA.bepHynm».
CamocTosiTensHasa paboTa Ned6: «PelleHne 3agay No TEOPMM BEPOSTHOCTE».

Pasgen 12. YPABHEHUA N HEPABEHCTBA.

Cofep>xaHue y4ebHOro martepmana

PaBHOCMNbHOCTb YPaBHEHWIA, HEPABEHCTB, CUCTEM.

PauunoHanbHble, MppauMoHabHble, MOKasaTe/lbHble U TPUTOHOMETPUYECKUE
YPaBHEHUA U CUCTEMbI.

OCHOBHblE NpUeMbl KX pelleHns (pasnoXKeHue Ha MHOXUTeNu, BBefeHue
HOBbIX HEW3BECTHbIX, MOACTaHOBKA, rpamyeckuii MeToa).

NlabopaTopHble paboThl

MpakTuyeckaa pabota Ne26: «KOpHM  ypaBHEHWA.  PaBHOCWMILHOCTb
ypaBHeHWiA.  lMpeobpa3oBaHve ypaBHeHWUWA. OCHOBHble MpUeMbl  peLleHuns
ypaBHEHWIA. PelleHne CUCTEM YpPaBHEHWI.

KoHTponbHaa paboTa

CamocTosATeNbHas paboTa obyyatowmxcs:

CamocTosATenbHasa paboTa Ned 7'.«PelleHne ypaBHEHWUIA, CUCTEM ypPaBHEHWIA».

22



Tema 12.2
HepaBeHCcTBA.

Tema 12.3
Mcnonb3oBaHue
CBOWCTB U rpafMkos
(OYHKUMIA Npu pelieHnmn
ypaBHEHU u”
HepaBeHCTB

nToro

CofiepXaHuie yue6HOro matepmana

OCHOBHbIe NMpuMeMbl X peLleHnsa paunoHanbHbIX HEPABEHCTB, UppaunoHanbHble,

nokKasaTe/ibHble, norapumMuyeckre n TPUrOHOMETPUYECKME HepaBeHCTBa.
PeweHne HepaBEeHCTB
JlabopaTopHble paboThbl

MpakTnyeckan paboTa
KoHTponbHas paboTa

CamocToaTenbHas paboTa Ne48: PethepaT Ha Temy «MccneqosaHume
YPaBHEHUN N HepaBeHCTB».

Cogfep>xaHue y4ebHOro martepunana

MpuMeHeHMe MeTOL UHTepBanoB. V306paxkeHne Ha KOOPAUHATHON
MIOCKOCTU MHOXECTBA PELUEHNN ypPaBHEHWIN N HEPABEHCTB C ABYMSA
nepemMeHHbIMU 1 UX CUCTEM.

NabopaTopHble paboTbl

MpakTnyeckasa pabota Ne 27: «lcnonb3oBaHne CBOWCTB U rpatikoB
(DYHKUWIA AN pelleHnst ypaBHEHUI U HEPABEHCTB».

Py6exxHbIii KOHTPONb. ITOoroBasi KoOHTposbHas paboTta Nel4 3a Il Kypc.

NToroBasi aTTecTaumsa B popMe sK3amMeHa

427



2.3. CopgepXaHue NpouibHON cocTaBNAOLLEN

Ans  npogeccum  35.01.11  MacTtep

NPogMNbHON COCTaBNAOWEA ANA pasgena

CeNbCKOX03AMCTBEHHOI O npon3BoAcCTBa

1 PASBUTUE MOHATNA O YWNCINE

SABNAIOTCA CNeayloline AnaakTUYeckme eAnHNULbI:

1 LUenble ©n paunoHanbHble Yucna.
[elicTBUTENbHbIE yncna.
MprUbANXKEHHbIE BbIYUC/IEHNUS.
KomnnekcHble yncna.

BbINoNHeHVEe apuiMeTUYECKUX AEACTBUIA Hap

yncnamu; HaxoX[aeHue NPUBAVXKEHHbIX
3HAYEeHUA BEIMYMH W MOrpewwHocTel
BbIUNCIEHNIA; CpaBHeHue YMCNIOBbIX
BbIPXXEHMWA; HaxoXgeHne  owunbOK B

Npeo6pasoBaHNAX U BbIUNCIEHUSAX.

cocTaBnstowen ans pasgena 2 KOPHW, CTEMEHN 1 NOTAPN®MbI sBnstoTcs

cneflyrolme AUaaKTUYeCKne eanHULbI:

2.1 KopHKM HaTypanbHOI CTeneHun u3
yucna n nx ceorctea. CTeneHu ¢
paunoHanbHbIMW MOKa3aTenamm, nx
cBoicTBa. CTeneHn ¢ AeNCTBUTENbHbIMM
nokasatensaimu. CBOMCTBa CTEMNEHU C

l£||(§|7ICTBI/IT(:,‘!'IbHbIM MoKasaTesieM.

2.2 OCHOBHOE norapugmmyeckoe
TOXAeCTBO. [JeCATUYHbIE N HATypalbHble
norapugmsbl. MpaBuna gencTenii c
norapudgmamu. MNepexos K HOBOMY

OCHOBaHUIO.

O3HaKOM/IeHME C MOHATUEM KOPHSA U
npaBniamMmmn CpaBHEHMSA KOPHEN;
(hopMynMpoBaHMe ONpeaeNieHNsa KOPHA 1
CBOMCTB KOPHEW; BbIYUC/IEHNE U CPaBHEHME
KOPHEW, BbIMONHEHWNE NPUKULKN 3HAYEHNA
KOpHS; npeobpa3oBaHUe YMCIOBbIX U
OYKBEHHbIX BbIpaXXEHWIA; BbINO/HEHWE
pacyeToB MO (DOPMynam; peLLeHune
nppaymoHanbHbIX YpaBHEHWUA;
03HaKOMJIEHUE C NMOHATMEM CTEMNEHU C
[EeNCTBUTENbHLIM NOKa3aTenem.
O3HakKoMm/1IeHMe C NorapuMmMUecKnm
TOX/[AECTBOM; U3yUYeHUE AECATUYHbIX U
HaTypasibHbIX N0rapuMmoB; peLlueHune

norapuMnMUecKnx ypaBHeHNI



2.3 lNpeobpa3oBaHue paLuoHaIbHbIX, BbinonHeHne npeobpa3oBaHunii BbIpaXeHN,

MppPaLMOHaNbHbIX CTEMEHHBIX, NpUMeHeHne PopMyN, CBA3AHHbIX CO
rnokasaTe/ibHbIX 1 10rapuMmyecKmnx CBOICTBaMM CTeMeHei 1 norapugmos.
BbIPaXKEHWIA. OnpepaeneHve 061acTy 4ONYCTUMBIX

3HauYeHui ]'IOFapVICbMI/I‘-IECKOFO BbIpaXXeHUA.

coctasnawowwen ansa pasgena 3 NMPAMbBIE N MAOCKOCTU B NMPOCTPAHCTBE

SBNAIOTCA CNefytolive AMAaKTUYeCKUE eaUHNLIbI:

3.1 B3aumHOe pacnonoxeHue AByx @opMynupoBka U MNpuBefeHNE [LOKa3aTe/NbCTB

NpAMbIX B NpoCTpaHCTBe. MPWU3HAKOB B3aMMHOFO PAcMofIOXKEHUS MPAMbIX
MepneHANKYNap W HakMoHHas. Yron u MNOCKOCTEN; (hopmynupoBaHue
Mexay MI0CKOCTAMMW.  ONpefeneHuii, MPU3HAKOB U CBOICTB
MepneHANKYNSPHOCTb ABYX NapannenbHbIX " nepneHanKynspHbIX
MJI0CKOCTENA. MNOCKOCTEN, ABYrPaHHbIX U NNHENHbIX YI/0B;

CeomeTpUUecKue npeo6pasoBaHns BbIMOMHEHWE MOCTPOEHMS  YII0B  Mexay
MPOCTPaHCTBA: napannefibHblii - NPAMbIMU, npamoin  u MI0CKOCTbIO;
MepeHoc, CUMMETPUS OTHOCUTENbHO TMPUMEHEeHWe  MpPU3HaKoB " CBOICTB
MNOCKOCTW. pacrnonoXeHnst NPsMbIX W MAOCKOCTEN npu

Mnouaab OpTOroHanbHOM NPOeKLUMK.  PELLUEHUN 3afad; U30bpaXKeHne Ha PUCYHKax u
KOHCTpYyunpoBaHue Ha MOAensx
nepneHANKYNSPOB N HAKMOHHbLIX K M/IOCKOCTH,
NPsMbIX, NapanesibHbIX  NJ0CKOCTER,yrnos
MeXay NpAMOA U NIOCKOCTbI0 M 060CHOBaHMe
NMOCTPOEHUA; pelleHne 3afay Ha BblYMCNEHME

reEOMETPUYHECKNX BEJTNYHUH.

coctapnawowen ana pasgena 4 KOMBUMHATOPUKA aBnsitoTcs  cnepytolime
AVAaKTUYEeCKMe efUHULbI:
4.1 OCHOBHbIEe NnoHATNSA  W3ydeHne npasuna  KOMOMHATOPUKUK n

KOMOMHATOPMKMN. 3afauyn Ha MNOACYEeT TMPUMEHEHME MNpPW PELUEHWN KOMOMHATOPHbIX



yncna pa3meu.|,eHV||71, nepecTaHOBOK,

coyeTaHWii.  PewleHne  3agay  Ha

nepe6op BapnaHTOB. dopmyna

6uHOMa HblOTOHA. CsoiicTBa

OUHOMUHANBbHbIX KO3(P(hULNEHTOB.

TpeyronbHukK MNMackans.

ANAAKTUYECKNE eINHULLbI:

51 TlpamoyronbHas  (4ekapTosa)

CnctemMa KoopauHat B NPOCTPaHCTBE.

YpaBHeHusA  cepbl, MJOCKOCTA U
NPSIMOIA.

BeKTopbl. Mopaynb BeKTOpa.
PaBeHCTBO  BEKTOPOB. CnoxeHue
BEKTOPOB. YMHOXeHue BeKTopa Ha
yncno. PasnoXeHwe  BekTopa Mo

HanpaBfeHMAM. YT0on MexXay [AByMmS

BeKTOpamu. [poekuus BekTopa Ha

0Cb. KoopanHathl BEKTOpa.

CKanapHoe NponsBefeHNne BEKTOPOB.
Mcnonb3oBaHue KoopauHaTt n

BEKTOPOB npu peLeHnn

MaTeMaTu4eCkKnx n npuKnagHbiX

3ajau.

3afay;  peweHne  KOMOGMHATOPHbIX  3ajauy

MEeTOAOM nepe6opa v Mo NpaBuNy YMHOXEHMS;
03HAaKOM/EHME C MOHATUSIMU KOMBUHATOPUKN:

pasMeLeHNAMN, Co4YeTaHNnAMN,

nepectaHoBKamy U  dopMmynamm  Ans  UXx

BbIYNCNEHNA; 06BACHEHME n nNpUMEHEHNE

BbIUMNCNEHNS  Pa3MELLEHUIA,

thopmyn

nepectaHOBOK MU coyeTaHui npun peweHnn

ans

3aflay; 03HaKoM/ieHMe ¢ GMHOMOM HbIHOTOHA M

TpeyronbHUKoOM llackans.

coctasnstowen ansa pasgena 5 KOOPAMHATBI 1 BEKTOPbDI siBnstoTca cnegyroume

OsHakKoM/IeHMe C NMOHATUEM BEKTOPa; U3ydeHune

NieKapToBOiA CUCTEMBI KoopauHat B
MPOCTPAHCTBE, MOCTPOEHME MO  3a[aHHbIM
KoopAuHaTaMm ToYeK " MNOCKOCTEW,

Hax0X/eHNe KOOpAMHAT TOYeK; HaxoXiaeHue
ypaBHeHUIi OKPYXXHOCTU, cepbl, NIOCKOCTY;
N3yyeHMe  CBOWCTB  BEKTOPHbIX  BENYUH,
NpaBun Pas3fioXKeHUs BeKTOPOB B TPEXMEPHOM
MPOCTPaHCTBE,

NPYMEHEHMe TeopUM NpPU pelleHun 3agad Ha
AECTBMSA C BEKTOPaMU; M3y4YeHWe CKaNIPHOro
MPOM3BEAEHNSI BEKTOPOB; MPUMEHEHWE TEopum
MNPV pelleHnn 3a4ay Ha [eicTBMS C BeKTOpamu,
KOOPAMWHATHbIA MeTod, MpYMEHeHWe BEKTOPOB
BbIUNCNEHNS  BEIMYMH

ans YrnoB "

pPacCTOSHUN.



COCTaBNAOLLEN

ONns  pasgena

cnefylolive AUAaKTUYECKNe eaVHNLbI:

6.1 PaanaHHas mepa yrna.

BpawartensHoe pasumxeHue.  CUHyC,

KOCWHYC, TaHIFeHC 1N KOTaHIreHC 4uncna.

6.2 dopmynbl npusBefeHUa. Dopmynbl

CnoXxeHus.  dopmynbl  YABOEHUS

®opmMynbl MONOBUHHOIO Yrna.
6.3

Mpeo6pasoBaHue CYMMbl

TPUrOHOMETPUYECKUX  (DYHKUMA B
npoussefeHne © MNPOM3BELEHNA B
CyMMYy. BbipaxkeHune
TPUTOHOMETPUYECKUX (PYHKLMIA Yepes

TaHreHc NoJ1I0BUHHOIO aprymeHTa.

6.4 MpocTeiwune
TPUTOHOMETPUYECKNE ypaBHeHus.
MMpocTeilime  TPUTOHOMETPUYECKME
HepaBeHCTBa.

6 OCHOBbI

TPUTOHOMETPUIN  aBnstoTCA

M3yyeHne pagmaHHOro MeTofda M3MepeHus
Yr/10B BpaLLeHns K

MX CBSI3N C rpajgyCHOM Mepoi; m3obpaxeHue
YrN0B BPaLLeHNS Ha OKPY>XXHOCTU, COOTHECEHMWE
BENINYUHbI ero

yrna c¢ pacnonoXeHUeM;

(hopmynmnpoBaHue onpefeneHuni
TPUTOHOMETPUYECKNX  (YHKUMIA  Ans  yrnoB
MoBOpPOTa W OCTPbIX YrA0B MPSIMOYFO/bHOTO
TPeyrofbHNKa N 06bACHEHME NX B3aUMOCBA3N
MpUMeHeHNe OCHOBHbIX TPUFOHOMETPUYECKMX
TOXAECTB AN BbIYUC/AEHUS  3HAYEHWUN
TPUTOHOMETPUYECKUX (YHKLUWIA MO OAHOA W©3
HUX.

N3yyeHne OCHOBHbIX (JOPMYN TPUTOHOMETPUM
M MPUMEHEHME TMPX  BbIYNCNEHUN 3HAYEHUS
TPUIFOHOMETPUYECKOTO BblpaXKeHus "
YNPOLLEHUNS ero; 03HaKOM/IEHNE CO CBOMCTBaMU

CUMMETPUN TOYEK Ha eAMHMHHOVI OKPY>XHOCTH

W nNpuUMeHeHWe WX [ANS  BbiBOoda (hopmyn
npusegeHns

PeLueHue no (hopmynam u
TPUTOHOMETPUYECKOMY  KPYTy  MPOCTenLnx
TPUTOHOMETPUYECKNX YpPaBHEHWI;
NPUMeHeHMe  o6WMX  MEeTO4OB  PeLleHuns
ypaBHeHui npu peLleHnu
TPUTOHOMETPUYECKUX  YPaBHEHUW;  YMeHMe

OTMeYaTb Ha Kpyre pelleHWUs MNPOCTERLINX

TPUTOHOMETPUYECKNX HEPABEHCTB.



6.4.1  ApKCUHYC, apKKocuMHyc, O3HaKOMMeHME C  MOHATMEM  06paTHbIX
apKTaHreHc. TPUTOHOMETPUYECKUX  (PYHKLWIA;  KU3YuyeHue
onpejeneHuni apKCuHyca, apKKOCUHYCa,
apKTaHreHca uucna, (oOpMynMpoBaHue uX,
N306pakeHMe Ha eAUHUYHON  OKPYXXHOCTH,

MPUMEHEHWE MPY PELLEHNIN YPaBHEHMWIA.

CocTasnswoweii ansa pasgena 7 ®YHKUUW, UX CBOWCTBA U TPAGUKU

ABNSOTCA cneaylolime AMAaKTUYeCKUe eauHULLbI:

7.1.1 O6nactb  onpeaeneHnsa 1 O3HaKOMJIEHWe C MOHATUEM  MepPEeMEHHOMN,
MHOXeCTBO 3HaYeHNN; rpagmk npumepamu 3aBMCMMOCTEN mMexay
(yHKUMM,  MNOCTPOEHME  TpadMKoB MEepPeMeHHbIMWU; O03HAKOMJIEHWE C TMOHATUEM
(YHKUWA,  3afaHHbIX  Pa3MUHbIMKU  Fpapuka, onpegeneHue NMPUHAANEXHOCTH
crioco6amu. TOUYKN rpadmky GYHKUUKW; oOnpefenieHne o
(hopmyne npocTellen 3aBUCUMOCTK, BuAa ee
rpagMka; O3HaKOMJ/IeHMe C OnpefefieHnem
(hYHKUMK, (HOPMYNMpOBaHWE €ro; HaxoXpaeHue

obnactu onpegeneHna M 06nacTuU  3HaYeHUN

MYHKUNN,
7.1.2 MOHOTOHHOCTb, 4yeTHoCTb, O3HaKomneHue C npuMmepamu
HeyeTHOCTb, OrPaHUYEHHOCTb,  (YHKLUMOHANIbHbIX 3aBUCUMOCTEN B peasibHbIX
NepuoANYHOCT. MpomexyTKku npoteccax n3 CMEXHbIX ANCLUMUNIIVH;
BO3pacTaHuns 7 yb6bIlBaHMA, O3HaKOMJIEHNE c A0KasaTe/lbHbIMU
Hanbonbllee n HauMeHbLlee pPacCyXAeHUAMM HEKOTOpbIX CBOWCTB
3HaYeHuns, TOYKM 3KCTPEMyMa. JINHENHOWA W KBAApPaTUYHON  (PYHKUMMN,
["padmyeckas WHTepnpeTauma. nposefAeHne nccnepoBaHna NNHEHOR,
Mpumepsl (hYHKLMOHANbHbIX KYCOYHO-/IMHENHON, APO6GHO-NMHENHON U

3aBMCKMMOCTel B peasibHbiX NpoLeccax KBaApaTUYHOW  (PYHKUWIA, MOCTPOEHUE KX
" SBMIEHUSAX. ApuipmeTnyeckne TrpaduKoB; MNOCTPOEHUE U YTeHWe rpadurKoB

onepauuu Hag GyHKUMAMU. CNoXHas  QYHKUWIA; nccnefoBaHmne (YyHKUMNY;



GpyHKUns (komnosmymsa). loHATue o

HEMNpPepbIBHOCTY DYHKLMMN.

7.1.3 O6nactb  onpeaeneHnss u
obnacTb 3HaYeHUNn obpaTHoW

QyHKUNN,
Mpathmk 0bpaTHOM (hYHKLMN.

7.2 OnpepeneHnss  QyYHKUWRA, KX
CBOWNCTBA 7 rpaguKu.
MpeobpasoBaHus rpagmMKos.
MapannenbHblidi NepeHoc, CUMMETPUS
OTHOCUTENbHO OCEeN  KOOPAWHAT U
CUMMETPUS  OTHOCUTENIbHO  Havana
KOOpAMHAT, CUMMETPUA OTHOCUTENIbHO
NPSMON y = X, pacTshKeHue U cxatue

BAO/Ib OCE KOOpAMHaT.

COCTaB/ieHMe BWAOB (YHKLUMIA N0 JaHHOMY
YCMOBUIO, pelleHne 3afady Ha IKCTPEMYM;
BbIMO/IHEHME npeobpasoBaHuii rpauka
QyHKUUN.

N3yyeHne noHATMA  o6paTHOM  (PYHKUWUMK,
onpejeneHve Buga W NOCTPOeHMEe rpagumka
obpaTHOM (YHKUUK, HaxoXAeHue ee 06nacTu
onpegeneHuns 7 obnactu 3HaYeHUN.;
NPUMeHeHne CBOICTB (hYHKUNIA npu
nccnefoBaHNN ypaBHEHUI U pelleHnn 3afay Ha
9KCTPeMYM;  O3HaKOMJIeHWe C  TMOHATUEM
C/TOXXHOMN (hyHKUUN.

BbluncneHne 3Ha4eHNn PYHKLUUIA NO 3HAYEHUIO
aprymeHTa; onpejesnieHne nosoXXeHUs TOUYKM Ha
rpauke no ee KoopauHatam W HaobopoT;
MCNoNMb30BaHMe  CBOWCTB  (DYHKUUIA  Ans
CPaBHEHWA 3HAYeHWUI cTeneHein v norapumos;
NoCcTpoeHwue rpagMKoB CTEMEHHbIX 7
norapuMmnyecKmx (hYHKLWA; peLleHune
noKasaTenbHbIX " norapumMmyeckmnx
YPaBHEHWA W HEPaBEHCTB MO M3BECTHbIM
anropuTMaMm;  03HaKOM/JIeHMEe C  MOHATUEM
HEMPEPLIBHOM  NEpUoAMYECKOr  (YHKUUN;
O3HaKOMJIEHWe C MOHATUEM TapMOHUYECKMNX
Kone6aHWin ; O03HAaKOMJIEHME C MOHATUEM
pa3pbIBHOWA nepmoan4ecKon (hyHKUMK;
NMPMMEHEHNEe CBOWCTB (DYHKLUWIA ANS CPpaBHEHMS
3HaYeHUN  TPUTOHOMEPUYECKUX  (DYHKLMNA,
peleHnss TPUTOHOMETPUYECKUX  YPaBHEHWIA;
NMoCTpOeHMe rpatkoB 06paTHbIX

TPUrOHOMETPUYECKUX (OYHKLMIA "



onpeAeneHne no rpaMkam  UX  CBOWACTB;

BbINOMHEHME Npeo6pa3oBaHus rpatiMkoB

cocTtasnawowen ana pasgena 8 MHOITOIrPAHNUKW U KPYTNbIE TENA sasnatoTtcs

cneayouine AUaaKTUUecKne eauHnLLb:

8.1 BepLunHbl, pebpa, rpaHu
MHOTrOrpaHHMKa. Pa3BepTKa.
MHororpaHHble  yrnbl.  BbInyKnble
MHOrorpaHHukun. Teopema dinepa.
Mpusma. Tlpamaga wu HaK/IOHHas
npusma. MpaBunbHas npusma.
Mapannenenunen. Ky6. [Mupamunga.
lMpaBunbHaa nupamMmmnga. YceyeHHas
nupamuga. TeTpasgp. CummeTpun B
Ky6e, B napannenenunnese, B npusmMe u
nupamunge.

CeyeHuns Kyba, Nnpu3Mbl ¥ NUpaMnisbl.
MpeacTasneHne 0 NpaBUNbHbLIX
MHOrorpaHHukax (Tetpasgpe, Kyo6e,

OKTaszpe, A0AeKasApe 1 MKocasgpe).

8.2 UunuHAp n KOHYC. YCEYEHHbI
KOoHyc. OcHoOBaHWe, BbICOTa, GOKOBas
MOBEPXHOCTb, obpasytoLyas,
pa3sepTka. OceBble ceyeHus n
ceyeHus, napannenbHble OCHOBaHMIO.

Lap w” cdepa, WX  CeyeHus.

KacaTenbHasi NN0OCKOCTb K Chepe.

OnucaHve U1  XapaKTepUCTUKa  PasNYHbIX
BMAOB MHOrOrpaHHUKOB, MEPEYNCNIEHNE WX
3/1EMEHTOB 7 CBOICTB; N306paxkeHne
MHOFOFPaHHNMKOB W BbIMONHEHNE MOCTPOEHNS;
BbIYWNC/IEHNE NUHEWHbIX 3/1IEMEHTOB W YIN0B B
MPOCTPaHCTBEHHbIX KOH(Mrypaymsx,
apryMeHTUpoBaHMe CBOMX CY)XXAEHUNA;
NMOCTPOEHME  NPOCTEAMWMX  CEYEHWA  Kyoba,
NpU3Mbl, NUpaMuabl; MNPUMEHEHUe (aKToB W
CBefeHWA M3 NNaHUMETPUU; O3HAKOMJIEHME C
BMAAMM CUMMeTPUiA B NPOCTPaHCTBE,
(hopMynMpoBaHMEe ONpPeaeneHnin n CBOWNCTB;
MPUMEHEHNEe  CBOWCTB  CUMMETPUM npu
peLLeHnn 3ajau; MCMNOMb30BaHMe
NPMOBPETEHHbIX 3HAHWI ANA WUCCnefoBaHUa U
MO/eNMpoBaHnA HECNOXHbIX 3ajauv;
n306paKeHNne OCHOBHbIX MHOFOrPaHHUKOB W
BbIMO/IHEHNE PUCYHKOB MO YCNOBMAM 3aad.
O3HaKOM/EeHWE C BUAAMWN TeN BpaLleHUs;
(hOpMYy/IMPOBAHMETEOPEM O CEYEeHMM  Liapa
MNIOCKOCTbIO W MMOCKOCTW, KacaTelbHOW K
chepe; pelweHnMe 3agady Ha MOCTPOEHMe
CEYEHWN, BbIYUCNEHWE  [JINH, PACCTOSHUMN,
yrnos, naouwaaen; npoBeaeHne aokasaTeNbHbIX

paccy>kaeHni npu  pelueHum 3afay;



83 0O6beM U ero u3MepeHue.

WHTerpanbHasa hopmyna obbema.

dopmynbl obbeMa Ky0a,
NPSAMOYrofibHOro  napannenenuneja,
MpU3Mbl, unnmHapa. dopmynbl
obbemMa  nupammabl M KOHYca.
dopmynbl  naowagn  NOBEPXHOCTEN
UMnmMHagpa M KoHyca.  Popmynbl

ob6bema Lwapa 1 naowagn cgepsl.
Mopgo6ue Ten. OTHOWeEHUSA nfoLagen
NMoBepXHOCTeN M 06BLEMOB NOAOGHBIX

Ten.

9.1 Cnocobbl 3aflaHMs W CBOWCTBa
YNCNOBbIX nocnenoBaTe/IbHOCTEN.
MoHsATHE 0 npegene
nocnefoBaTelbHOCTMN.

CyLliecTBoBaHue npepena
MOHOTOHHOW OrpaHNYeHHO
nocnegosatenibHOCTU. CyMMUpOBaHUe
nocnenoBaTenbHOCTER.  BECKOHEYHO
yOblBatoLLas reoMeTpuyeckas

nporpeccus 1 ee cymma.

9.2 [MoHATKe 0 NPOU3BOAHOM

MPUMEHEHNE  CBOWCTB  CMMMETpUM  NpM

peweHnn 3afad Ha Tena BpalleHnA,

KOMOMHaUMIO Ten, un306pakeHne OCHOBHbIX
KPYrnblX Ten U BbINOJHEHUE PUCYHKa MO
YCNI0BUIO 3aaul.
O3HaKoM/ieHWe C MNOHATUAMM  nowaan u
006beMa, aKCHOMaMu W CBOWCTBaMMU; pelleHune
3aflay Ha BblUMCNEHWE nnowageid MAOCKUX
uryp; BbIUNCIEHNN

00bEMOB MPOCTPAHCTBEHHbIX TeN;

N3yyeHne TeopeMm O
peLleHune
3afa4 Ha npumeHeHue (OPMYN BbIYUCIEHNS
00bEMOB; M3ydeHMe (DOPMY/N ANS BblYMCNEHUA
naowazein nOBEPXHOCTEN MHOMOrpaHHUKOB U
TeNl BpaweHWs; O03HaKOMJ/IeHWe C MeTOLOM
BbIYMCNEHMA MNOWAaAN MNOBEPXHOCTM Cepsbl;
pelleHWe 3afjlad Ha BblYMCNeHWe noulasien

MOBEPXHOCTM MPOCTPAHCTBEHHbIX TEN.

coctapnstowen ana pasgena 9 HAYAJTA MATEMATUYECKOIo AHANN3A

SBNAOTCS CNnefytowmne AMAaKTUYECKNE eAUHNLIbL

O3HakomneHune C MOHATUEM YMC/I0BOIA

nocnenoBatesibHOCTH, O3HaKOM/1IEHNE C

NOHATNEM npepena nocnegoBaTe/sibHOCTU,

O3HakKoOM/eHNe c BbIYNCNEHNEM CYMMbI

0eCKOHEYHOro 4MCNoBOro pAna;
(hopMy bl

reomMeTpu4ecKoi

peLLeHue

3afja4 Ha MNPUMEHEHNE CYMMblI

6eCKOHeYHO  yO6blIBaloLLEi

nporpeccuu

O3HAaKOM/IEHME C MNOHSATMEM MPOM3BO/HOIA;



(YyHKUMW. YpaBHEHWe KacaTeSlbHOW K MW3y4yeHue " (opmynunpoBaHme ee
rpacuky  QyHKUMW.  TpOM3BOAHbLIE MEXaHUYECKOT0 M TFeoMETPMUYECKOro CMbIC/a,
CYMMbl, pa3HOCTW, MPOU3BEAEHUS, W3YyuyeHUe anropmtma BblUMCNEHMSA

yacTHble. [1pon3BOAHbIE  OCHOBHbIX FIpOI/ISBO,D,HOVI Ha Tnpun- Mepe BbIYNCNEHUA

3N1eMEeHTapHbIX (YHKUWMIA. MFHOBEHHOW CKOpOCTH 7 yrnoBoro
MpumeHeHne NpPOM3BOLAHOW K Ko3ap(muMeHTa  KacaTe/lbHOW;  cOCTaB/ieHue
nccnegoBaHuIo hyHKUWi W YpaBHEHWA KacaTenbHOW B 00OWeM  BUAg;
MOCTPOEHMIO rpaukoB. YCBOeHWe npasumn AN epeHumMpoBaHus,
Mpon3BoAHbIE 06pPATHON (YHKUUM K Tabnuupbl MPON3BOAHbLIX 3/IeMeHTapHbIX
KOMMO3ULUK (hYHKLUN, (hyHKLMIA, npuMeHeHue Aans
[Mpymepsbl Ncnonb3oBaHua AuddepeHumMpoBaHns (YHKUMWIA, CcoCTaBleHUA

MPOV3BOLHOM ans HaX0X/[EHNA YpaBHEHWSA KacaTe/lbHON; W3y4YeHUe Teopem O
HaWNyuJLlero peweHns B MPUKNafHbIX CBA3W CBOWCTB (YHKUWM W MPOU3BOLHOMN,
3agayax. BTopas npousBogHas, ee (QOpPMy/NMpPOBKa WX; MPOBEAEHUE C MOMOLLbLHO
reoMeTpUYecKmnii 7 (U3nuecknii NPOU3BOLHOMN nccnefoBaHus (yHKUMNK,
CMbIC/l. HaxoXaeHWe CKOpPOCTWM [Ans 3afaHHOM  (hOpMY/NOi;  CTaHOBNEHWe  CBA3W
npouecca, 3aflaHHOro «opMynoli u CBOWCTB (DYHKUWW W MPOU3BOLAHOW MO  UX
rpagukom. rpaukam; npUMeHeHWe TMPOU3BOLHON  A/iA

pelleHns 3agay Ha HaxoXAeHue HambosbLlero,

HaVMEHbLUEro 3Ha4YeHUss M Ha HaxoXpaeHue

3KCTpeMyma.

coctaBnsowein ana pasgena 10 MHTEFPAN W EFrO NMPUMEHEHWME asnstoTca

cnefylouine AUaaKTUYECKNE eaNHULLbI:

10.1 lMpumeHeHue onpegeneHHoro O3HaKOM/IEHME C TMOHATMEM WHTerpana MU
MHTerpana And HaxoXAeHua nnaowagm nepBoobpasHou; N3yyeHmne npasuna
KPVWBONMHENHONM Tpaneuyun. dopmyna BbIYUCIEHUS  NepBOOOpPasHON U TeopeMmbl
HbloTOHa—J1einbHMLa. Mpumepbl HbloTOHa— JlelbHMUA; pelleHne 3afady  Ha
NPUMEHEHUsI WHTerpana B (DM3MKe 1 CBA3b MepBoOGpasHOM W ee MPOW3BOLHOM,

reomMmeTpum. BblUMC/IEHWe MepBoO6Gpa3HOM  Ans  AaHHOM



(YHKUMKW, pelleHne 3afad Ha MpUMeHeHue
MHTerpana Ans  BblYUCNEHUS  (DU3NYECKMX

BE/IMYMH U NOLLAAEN.

cocTaBnsoweli ana pasgena 11 SJIEMEHTbl TEOPUWM BEPOATHOCTEW W

MATEMATUYECKOWN CTATUCTUKWN sBnsioTca cneayowme AvAaKTUYECKMeE

eINHNLLbI:

11.1 CobbiTne, BEPOATHOCTb COObLITUS,

C/IOXeHwue 7 YMHOXeHune
BEPOSTHOCTEN. MoHsTNe 0
He3aBMCUMOCTU CO6bLITHIA.
[uckpeTHasa cnydvailHas  Be/lMUMHA,
3aKOH ee pacnpegeneHus. Yucnosble
XapaKTepUCTUKMN AVNCKPETHOW
cnyyvyaHoW BenuuuHbl. TloHATME O
3aKOHe 60/bLLMX Yuncen.

11.2 [MpeacTaBneHne [laHHbIX,

reHepasbHad COBOKYMHOCTbD, Bbl60pKa,

cpeaHee apuMeTUYeCcKOe,

MegnaHa.

MoHsATME O 3ajavyax MaTEMAaTUUYECKOM

CTaTUCTUKMN.

N3yueHmne KNacCMYecKoro onpeaeneHus
BEPOSTHOCTW, CBOWCTB BEPOSATHOCTU, TEOPEMbI
O CyMMe BEpOSITHOCTEl;  paccMOTpeHue
NpYMepoB BbIUMCNEHMS BEPOSITHOCTE;
pelleHVe 3alay Ha BbIUMC/IEHNE BEPOSTHOCTEN

COObITUNA.

O3HaKoM/eHe C MpefACTaB/IEHNEM YMUCNOBbIX
[aHHbIX W WX XapakKTepUCTUKaMM; peLleHue
NMPaKTUYeCKNX 3aJay Ha 06paboOTKY UMUCNOBbIX

JaHHbIX, BbIYNCNIEHNE UX XapPaKTEPUCTUK.

cocTaBnawwen ans pasgena 12 YPABHEHUA W HEPABEHCTBA dABnstoTCS

cnefytoume AMAaKTUYECKNE AVHULIbI:

12.1

MppaLnoHanbHble,

TPUTOHOMETPUYECKUE

CNCTEMDbI.

ypaBHEHUA,

PaLnoHancHble,

NnoKa3aTe/ibHbIE W

YPaBHEHUS 1

PaBHOCU/IbHOCTb

HepaBeHCTB,

CUCTEM.

O3HaKoM/eHMe C NPOCTeALIUMN CBEAEHUAMU O
KOPHAX anrebpanyeckmx YpaBHEHWIA,
MOHATMSAMU  WUCCNE0BaHNUA  YpPaBHeHWIA U
CACTEM  YpaBHEHWI;  M3yueHne  Teopuw

paBHOCU/IbHOCTHA ypaBHEHMIZ n ee NPUMeEHEHNA;



OCHOBHbIE NMpUeMbl UX peLleHuns.

12.2 HepaBeHCcTBa. PaLMOHasNbHbIE,
nppaunoHasibHble, MoKa3aTe/ibHble W
TPUTOHOMETPUYECKNE  HEepaBeHCTBaA.

OCHOBHbIE NMPUEMbI NX PeLLEHNS.

12.3 MeTog NHTEpPBaoB.
N306pakeHne  Ha  KOOpAMHAaTHOW
MIOCKOCTM  MHOXeCcTBa  peLleHuni
YpaBHEHUA W HEpPaBeHCTB C [BYMS
NMepeMeHHbIMU N UX CUCTEM.

peleHne paumoHanbHbIX, UppauMoHaIbHbIX,
MoKa3aTeslbHbIX 7 TPUTOHOMETPUYECKUNX
YPaBHEHWNI 1 CUCTEM.

O3HakomfieHMe Cc  obwmmu BOMpocamm
PELIeHNs  HEpPaBEHCTB M MCNO/Mb30BaHue
CBOWCTB M rpaiMkoB (OYHKUWIA NpU peLleHnn
HepaBeHCTB;

PELIEHNE HEPABEHCTB M CUCTEM HEPABEHCTB C
MPUMEHEHMNEM Pa3INYHbIX CNOCOOOB.
cnonb3oBaHme CBOWCTB U rpadiMkKoB (DYHKLWIA
ONA PEWeHMs  YpaBHEHWI;  MOBTOPEHME
OCHOBHbIX  MPUEMOB  peLLeHus cucTem;
pelleHne YypaBHEHUI C MNPUMEHeHWeM BCeEX
npvemoB  (PasnoXXeHWst) Ha  MHOXUTENN,
BBEAEHNS HOBbIX HEW3BECTHbIX, MOJCTAHOBKM,

rpauyeckoro MeToaa).



3. YCNoBUNA PEANTN3AUNIN MPOIMPAMMbBbI ANCUNTTNTNHDBI
3.1 TpeboBaHUA K MaTepuanbHO-TEXHUYECKOMY
obecreyeHuno

MporpamMmmoi y4ebHOW ANCUMNINHBLI peannsyeTcs B y4eOHOM KabuHeTe
MaTeMaThKW.
O6opypnoBaHue yyebHOro kabmHera:

*  MHOTFOMYHKLUMOHaNbHbIA KOMMMEKC NpenoaaBaTens;

*  HarnggHble nocobmus (KoMnnekTbl y4ebHbIX Tabnul, nnakaTos, MOPTPETOB

BbIAAKOLLNXCA YYEHBIX-MAaTEMATUKOB 1 Ap.);

° I/IHqJOpMaLI,I/IOHHO-KOMMyHI/IKaTI/IBHbIe CpeacTBa,

. KOMMNEKT TEXHUYECKOW AOKYMEeHTaLMK, B TOM YKCae nacnopTa Ha
cpefcTBa 00yYeHUs, MHCTPYKLMM MO UX UCNOJb30BaHUIO U TEXHUKE
6esonacHoCTH;
. OMGNNOTEYHbIV (POHA.
NHpopmaLnoHHoe obecneyeHune
NHpopmaLoHHOe obecreveHne 06yYeHUsA COLEPXKUT NepevyeHb PeKOMeHLYyeMbIX

yuebOHbIX 13aaHnii, IHTepHeT-pecypcoB, AOMONHUTENbHOW NUTEpaTyp

1.bawmakos M.N. MaTemaTtunka: anrebpa u Havyana maTteMaTnM4YecKoro aHanusa,
reomeTpusi: yuyeb. Ans CTyd. yupexaeHuin cped. npod. obpasosaHus / M.U.

Bawmakos. — M., 2016.

2. bawmakos M./. MaTemaTuka: anrebpa v Ha4yana MaTteMaTU4YeCKOro aHanmaa,
reoMeTpus: 3aflayHuk . AN CTyA. yUpexaeHunin cped. npod. obpasosaHus / M.A.

Bawimakos. — M., 2017.
3. bawmakos M.N. MaTemaTunKa (6a308Bbli1 ypoBeHb) 10 knacc-M.2012

4. bawmakoB M.N. MaTemaTtunka (6a30Bbli1 ypoBeHb) 11 knacc-M. 2012
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6. MaTtemaTuvKa B OTKPbITOM Konnegxke http://www.matematiks.ru

7.Math.ru. Matematunka n obpasoBaHue. Http://www.math.ru

8.Allmath:ru - Bca maTematuka B ogHOM MecTe htto://www.allmath.ru

9. EgWorld: Mup matematnyeckux ypasHeHuin http://egwjrld.ipmnet.ru

10. Bcoa anemeHTapHasa MaTemMaTuKa: CpefHAA MaTeMaTMyecKas MHTepPHeT-LWKOoa.
http://www.bym math.net

11. FeomeTpuyeckunii noptan http://www.neive.by.ru

12. I'padmkn pyHkumii  http://graphfunk.narod.ru

13. AnpakTuyeckne mMatepuanbl Mo NHHOPMATUKE N MaTeMaTUKeE.
http://comp-science.narod.ru

14. AnckpeTHad matematunka: anroputmel (npoekt ComputrAlgorithmTutor)
http://rain.ifmo.ru/cat/

15. EI'2 no matemartuke: NoAroToBKa K TectuposaHunio http://www.yztest.ru

16. 3afa4yHuMK A4N19 NOArOTOBKMU K ONMMNMagam no matematuke http://tasks.ceemat.ru

17. 3aHnmaTenbHasg martematuka — LUKOJIbHUKaM (onnumnuagbl, Urpbl, KOHKYPChI MO
matematuke) http://www.maht-on-line.com


http://reshuege.ru/
http://www.fipi.ru/content/otkry
http://www.exponenta.ru
http://mat
http://www.matematiks.ru
Http://www.math.ru
http://www.allmath.ru
http://egwjrld.ipmnet.ru
http://www.bym
http://www.neive.by.ru
http://graphfunk.narod.ru
http://comp-science.narod.ru
http://rain.ifmo.ru/cat/
http://www.yztest.ru
http://tasks.ceemat.ru
http://www.maht-on-line.com

18.
19.
20.

21.

22.
23.
24.
25.
26.

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

MaTemaTunyeckue aToabl http://www.etudes.ru

MaTemaTunKa on-line cnpaBo4Has MHpOpPMaLmMa B NOMOLWb CTYAEHTY
http://www.manhtm.hl.ru

MaTtemaTtnka B NOMOLLb LLIKO/IbHUKY U CTYAEHTY (TecTbl No maTematuke online)
http://www.mathtest.ru

MaTemaTunka gns noctynarowmnx B Bysbol  http://www.matematika.agava.ru
MaTemaTunka 1 nporpammMmunposaHme http://www.mathhrog.narod.ru
MatemaTnyeckue onMMmnuagbl U onuMmnuagHble 3agaun http://www.zaba.ru
Cant aneMeHTapHOM MaTemMaTukn Amutpua MNywmHa http://www.mathnet.spb.ru
TypHUp ropofoB — MexayHapoAHaa maTeMaTuyeckas onvMmnuaga ans
LUKO/IbHNKOB  http://www.turgor.ru


http://www.prodlems.ru
http://www.etudes.ru
http://www.manhtm.hl.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 N1 OUEHKA PE3YJ/IbTATOB OCBOEHWA ANCLUNTT/TNHDbI
KOHTpONbHaA oLeHKa pe3ybTaToB 0CBOEHUS AUCLUMINHBI OCYLLECTBASETCS
npenojaBaTesieM B NPOLECCE NPOBEAEHNS NPAKTUYECKUX 3aHATUIA 1 nabopaTopHbIX paborT,
TECTUPOBAHUSA, a TAKXKE BbIMOTHEHUS 06YYAOLNMUCT UHANBUAYANbHbIX 3afaHWiA,
MPOEKTOB, UCCNe0BaHWIA.

Pe3ynbTaTbl 00y4YeHUS

dopmMbl N MeTOAbl KOHTPOMA U
(OCBOEHHbIe YMEHUNA, YCBOEHHbIE

OLEHKM pe3ynbTaToB 06yUeHMs

3HaHUA)
AJNTTEBPA
YMETb:
*  BbINONHATL apUPMETMUYECKUE MpaKTUYecKue 3aHATIS,

AeNCTBNA Haj uncnamu, COYETan  ypauBMayansHble MPOEKTbI.
YCTHbIE U MUCbMEHHbIE MPUEMbI;

Haxo4uTb NPUGINXKEHHbIE
3HAYeHWs BENYMH U
MOrPELHOCTIN BbIYNCIEHWA
(abcontoTHas M OTHOCUTESIbHAS);

CpaBHMBATb YNCNOBbIE [MpakTUYecKne 3aHATHS.
BbIPaXKeHUA; TecTupoBaHue.

*  HaxoAuTb 3HAYEHUS KOPHS, KOHTpPONbHbIE PaboThl.
cTeneHu, norapudma,
TPUTOHOMETPUYECKNX

BbIpaXXEHMI Ha OCHOBE
onpeAeneHns, NCNonb3ys npw

HEeo6Xxo0AMMOCTH

NHCTPYMEHTalbHble CPEACTBA, MpaKTunyeckKme 3aHATUS.
N0/b30BaTbCA MPUBAMKEHHOWA NHanBuayanbHble MPOEKThI.
OLLEHKOW NpU NPakTUYecKux BHeayauTopHas caMoOCTOATE/IbHASA
pacyeTax; paboTa

*  BbINOMHATHL NpeobpasoBaHms
BbIpaXXEHWI, NPUMEHSAS
(hopMynibl, CBA3aHHbIE CO
CBOICTBaMW CTeMNeHen,
norapummos,
TPUTOHOMETPUYECKUX PYHKLWIA;

NCMnonb30BaTb NPUOOPETEHHbIE MpaKTUUeCKMe 3aHATUA.
3HAHUSA U YMEHUS B
NPaKTUYeCKOWN AesaTeNIbHOCTYU
N NOBCEAHEBHOW XN3HU:

PacueTHO-rpathmyeckme 3ajaHus

*  [NA NPaKTUYECKUX pacyeTos Mo
(hopmynam, BKOYaA (POPMYIibl,
cofepxallue CTENeHuN,
pagukanel, norapumsl v



TPUTOHOMETPUYECKME (PYHKLUMK,
NCNOMb3ys NP HEO6X0AMMOCTH
CnpaBOYHble MaTepuasbl
NpocTelLme BblYNCNNTENbHbIE
YCTPOMNCTBA.

DYHKUMM 1 rpadnKm

YMETb:
BbIYMCNATL 3HaYeHNe PYHKLMUK
Mo 3aflaHHOMY 3Ha4YeHMto
aprymeHTa npv pasnnyHbix
cnocobax 3agaHuna yHKLUW;
onpefensiTb OCHOBHbIE CBOMCTBA
4YUCNOBbIX DYHKLWINA,
WNNKOCTPUPOBaTh UX Ha
rpagpumkax;

CTPOUTL rpaunKm N3yYeHHbIX
(YHKUWIA, LNNKOCTPUPOBaThL MO
rpajuky cBOMCTBa
3NIeMeHTapHbIX (YHKLUWIA;
MCMONb30BaTb MOHATUE PYHKL MK
ANs onucaHua 1 aHanunsa
3aBUCUMOCTEI BENNYNH;

1Crnosib3oBaTb
NpUobpeTeHHbIE 3HAHUSA U
YMEHUSA B NMPaKTU4eCcKO
[eATeNbHOCTU U
NOBCeLHEBHOM YXXU3HU:

A8 OnUcaHns ¢ MOMOLLbHO
(hYHKUMIA pa3nnyHbIX
3aBUCUMOCTEN, NpeAcTaBneHUS
NX rpamyeckn, UHTepnpeTayuu
rpag)MKoB.

Hayana matemaTtunyeckoro

aHa/n3a

yMeTb:
HaxoAWTb NPOM3BOAHbIE
3NIEMEHTapPHbIX (YHKLWNA;
MCMOoNb30BaTb NPON3BOAHYIO ANS
N3y4YeHNsi CBONCTB hYHKLMIA 1
MOCTPOEHNS rpatnKoB;
NMPUMEHSATb NPOM3BOAHYO ANs
NpoBeAeHNS MPUOANKEHHbIX
BbIYMC/IEHWIA, pewaTb 3aga4u
MPUKNALHOr0 XapakTepa Ha

[MpaKTnyeckne 3aHATUS.
TecTnpoBaHue.

[MpakTnyeckme 3aHATUS.
TecTupoBaHue.

NHanBuayanbHble MNPOEKTHI.
TecTupoBaHue.
KOHTpO/bHbIe paboTsl.

PacyeTHO-rpagnyeckme 3agaHusa
[MpaKTnyeckme 3aHATUA.

BHeayaMTopHasa caMoCcToATeIbHas
paboTta

[MpaKTnyeckune 3aHATUA.
HanBuayanbHble TBOPUYECKNE 3a4aHuSA.

[MpakTuyeckue 3aHATUA.
TecTupoBaHue.

[MpaKTnyeckune 3aHATUA.

[MpakTuyeckue 3aHATUA.
PacueTHO-rpaguyeckre 3afaHus

PacueTHO-rpaguuyeckme 3afaHus



HaxoXaeHne HanbonbLIEero
HaMMEHbLUEro 3Ha4YeHNs;
BbIYUCNIATb B MPOCTENLLNX
cnyyaax nnowiagnm n 06bLembl €
MCNONb30BaHNEM
ONpeLeNneHHoro NHTerpana;

MCMNO/Ib30BaTb NPUOGPETEHHbIE
3HaHUA U YMEHUS B
NPaKTUYECKOW AeATeNIbHOCTM
N NOBCEAHEBHOM XWU3HWN ANsi:
PeLLeHNs NPUKNaaHbIX 3a4ad, B
TOM YuCne coumanbHo-
39KOHOMUYECKNX U PUNYECKUX,
Ha HaMbONbLLME U HAUMEHbLLNE
3HAYEHUA, Ha HaxOoXaeHwue
CKOPOCTU U YCKOPEeHWs.

YpaBHeHUA U HepaBeHCTBa

YMeTb:
pelwaTb paunoHaibHble,
nokasartesibHble,
norapummyeckue,
TPUTOHOMETPUYECKne
ypaBHeHus, CBOAALLMECH K
NINHENHBLIM 1 KBagpaTHbIM, a
TakKXXe aHanornyHble
HepaBeHCTBa U CUCTEMbI;
MCNO/b30BaTb rpafmyecKunii
MeTOj, peLleHns ypaBHeHUIA 1
HepaBeHCTB;

n306paXkatb Ha KOOPAMHATHOM
MIOCKOCTW PELLEHNs YPaBHEHWA,
HepaBeHCTB M CUCTEM C ABYMS
HEeN3BECTHLIMU;

COCTaBNATb U pellaTbh YpaBHeHUS
M HepaBeHCTBa, CBA3bIBatOLLME
HeN3BeCTHble BeIMYNHbI B
TEKCTOBbIX (B TOM yncre
NPUKNagHbIX) 3afavax.

NUCnoJsib3oBaTb I'Ipl/lOﬁpeTEHHble
3HaHNA N YMEHNA B
I'Ip&KTI/IHECKOVI LEATE/TIbHOCTH
n I'IOBCG,EI,HGBHOVI XUSHNW!

[MpakTnyeckune 3aHATUA.
BHeayanTopHaa camocToAaTeNbHas
paboTa

[MpakTuyeckne 3aHATUS.
VHamBuayanbHble TBOPYECKMe 3agaHus.
BHeayanTopHaa camocTtoaTebHas
paboTta

MpakTnyecKne 3aHATUS.
PacuyeTHO-rpaynyeckme 3afaHus

MpaKTUYecKne 3aHATUS
NHanBMAayanbHbie MNPOEKTHI.

[MpakTnyeckume 3aHATUSA
BHeayanTopHasa caMoCTOoATE/IbHAA
paboTa

MpakTUyecKme 3aHATUS.
NHanBmayanbHble TBOPYECKUE 3aaHKS.
KoHTponbHble paboThl.



AN5 NOCTPOEHUSA U UCCNefoBaHuUA
NpoCcTeiWmMxX MaTeMaTnYeCcKmnx
MOJEenen.

[MpaKTnyeckme 3aHATUA.
PacuyeTHO-rpafuyeckme 3agaHus

KombuHaTopuka, ctaTUcTuKa
N TEOpUSa BEPOSITHOCTEN

yMeTb:

peLwaTb NpocTenne
KOMOMHATOpPHbIE 334a4u
MeTo4OoM nepebopa, a Takxe C
MCMO/b30BaHNEM M3BECTHbIX
hopmyn;

BbIYUCIATL B MPOCTERLLMNX
clly4asx BEPOATHOCTM COObITUI
Ha OCHOBe MofcueTa uncna
NCXOL0B;

MCNonb30BaTb NPUOBPETEHHbIE
3HaHUA U YMEHUSA B
NPaKTUYECKOW AeATe/IbHOCTH
N NOBCELAHEBHOW XU3HU:

AN19 aHann3a peasibHbIX
YMCNOBbIX AAHHbIX,
NnpefcTaB/ieHHbIX B BUAE
anarpamm, rpagmKkos;

aHanunsa nHpopmMauunm
CTaTUCTUYECKOTO XapakTepa.

FTEOMETPUA

YMETb:
pacrnosHaBaTb Ha YepTexax u
MOJeNAaxX NPOCTPaHCTBEHHbIE
(hopMbl; COOTHOCUTb
TpeXMepHble 06bEKTbI C KX
OMMcaHnAMN, N306paKEHUAMU;
OnucbIBaTb B3aMHOe
pacronoXxeHue NPAMbIX 1
MIOCKOCTeN B NPOCTPaHCTBE,
aprymeHTupoBaTb CBOY
CY>KAeHns 06 aTom
pPacnono>XeHunu;

aHann3MpoBaTb B NPOCTENLLMX
cny4vasax B3avMHoOe
pacnonoXxeHne 06HLEKTOB B
MPOCTPAHCTBE;

n3o0bpaxaTb OCHOBHbIE
MHOFOrpaHHUKN 1 Kpyr/ble Tena,

NHanBuayanbHble TBOPYECKNE 3afaHUS.

PacuyeTHO-rpanyeckme 3agaHua

[MpakTnyeckne 3aHATUS.
TecTupoBaHue.

MMpakTuyeckme 3aHATUS.
KOHTpOnbHble paboThl.
PacueTHO-rpafuyeckne 3agaHus

WccnepoBatenbckas paboTa
MpaKTnyecKne 3aHATUS.

[MpakTnyeckme 3aHATUA.
TecTupoBaHue.

NHanBuayanbHble TBOPUYECKME 3afaHus.

[NMpakTnyeckmne 3aHATUA.

MpaKTu4yeckne 3aHATUS.
PacyeTHO-rpauyeckne 3agaHus

PacyeTHO-rpauyeckme 3agaHus
[MpakTnyeckme 3aHATUS.



BbIMOMIHATL YEPTEXMN MO
YC/I0BMAM 3afau;

e  CTPOWUTb NPOCTENLINE CEYEHNA
Ky6a, npu3mbl, NpaMuisbl;

*  pewwarb NIaHUMETPUYECKNE U
npocrenme
CTepeoMeTpUYEeCKMe 3aa4m Ha
HaXx0XAeHne reoMeTpuyYecKunx
BeNNYUH (4/IVH, YTNOB,
nnowiagein, 06bemMoB);

*  MCMONb30BaTb NPU PeLLleHnm
CTepeoMeTpUYEeCKNX 3agau
NnaaHUMeTpruyeckKme akTbl 1
MEeTO/bI;

*  TMpPOBOAWUTH AOKa3aTesibHble
paccy>XeHns B X04e peLleHns
3ajau;

MCNO0Nb30BaTb NPUOGPETEHHbIE
3HAHUA N YMEHUSA B
NPaKTUYECKOWN AeATe/IbHOCTU
N NOBCEHEBHOI YXXU3HW:

* [N uccnepoBaHua
(MoZennpoBaHns) HECNTOXHbIX
NpakTUYeCcKnX cuTyauuin Ha
OCHOBE N3YYEeHHbIX (hOpMY/ U
CBOWCTB (mryp;

*  BblYMCNEHNSA 0O6BEMOB U
nnowiagen NnoBepxHocTein
MPOCTPAHCTBEHHbIX TeN NpW
peLLeHnn NpakTUYecKnx 3agad,
MCMoNb3ysa Mpu He06XoLMMOCTH
CMPaBOYHUKN BbIYUCNTENbHbIE
yCTpOMNCTBA.

3HaTb/ chopmupoBaTh:

-npejcTaBneHnsa o maTemaTuKe
KaK 4acTu MUPOBOWN KyNbTypbl
N MecTe MmaTeMaTUKN B
COBPEMEHHOW LUMBUNU3ALUN,
cnocobax onucaHunsa ABAEHWUN
peanbHOro mmpa Ha
MaTEMATUUYECKOM SI3bIKE;

- NpeACTaBNEHNSA O
MaTeEMATUUYECKNX MOHATUAX
KaK Ba)KHenLWwmnx

TecTupoBaHue.

NHavBMAayanbHbie TBOPUYECKME 3aaHus.

MpakTuyeckne 3aHATUS.
KomnbloTepHOE TeCTUPOBAHME.
KoHTponbHble paboThl.

HanBupyanbHble MPOEKTHI.
[MpaKTnyeckme 3aHATUA.
PacuyeTHO-rpaguyeckue 3afaHus
KOHTpO/IbHbIE paboThI.

NHanBmnayanbHble MPOEKTHI.
BHeayamTopHasa camocToaTenbHas
paboTta

HanBnayanbHble MPOEKThI.
TecTupoBaHue.



MaTeMaTUYeCKUX MOJENSIX,
MO3BONAKOLIMX ONUCbLIBATbL U
n3yyatb pasHble MPOLECCHI W
SIBNIeHNA; NOHMMaHue
BO3MOXHOCTY

daKCMOMaTU4eCKOro rnocTpoeHun4d

MaTemMaTUYECKUX TEOPUI;

NNAHNPOBAHUE YYEBHbIX 3AHATUIN C UCMOJIb3OBAHUEM
AKTVBHbBIX N UHTEPAKTUBHbBIX ®OPM N METOA0OB OBYUHEHIWHA

No

n/n Tema yue6HOro K;)::-
3aHATUSA
yacos
1 TpuroHomeTpuryeckas n 2
nokasatesibHas opma
KOMMMEKCHbIX Yuncen.
2. Mpamble 1 NNOCKOCTU B 3
npocTpaHCTBe.
3. PelweHune 4
TPUTOHOMETPUYECKNX
YPaBHEHUI
MOBbILIEHHOWA
CMIOXHOCTH
4, Mnowaab NOBEPXHOCTH 2
yacTei wwapa
5. TMpubnmxeHHble MeTOAbI 1
BbIYMC/IEHNA
onpefeneHHoro

MHTErpana

AKTUBHbIe U
WHTepaKTUBHbIe
(hopMbl 1N METO/bI
00y4eHuns
pas6op
KOHKPEeTHbIX
cuTyauui
MeTog paboThbl B MasiblX
rpynnax: Kpyrnblii cTon
meTtog «Cutyaums-
ynpaxHeHue»

MeTo[ «MO3roBoOW
LWTYpM»
Aenosas urpa

(hopMupyemble YHMUBEPCA/bHbIE
yuyebHble feincTeus

JINYHOCTHbLIE

JINYHOCTHbIE, KOMMYHWKATUBHbIE

Mno3HaBaTe/IbHbIE.

PeryndatTuBHbI€

KOMMYHUKaTWUBHbIE, NIMYHOCTHbIE



NNCT NBMEHEHWI N AONONTHEHW, BHECEHHbIX B PABOUYYHO NMPOMrPAMMY

Ne M3MeHeHUs, faTa BHECeHUA n3meHeHus; Ne
CTpaHuubl C UBMEHEHUNEM;

Bbl/1O CTAJO
OcHoBaHue:
Mopnuck Nnua BHECLIEro U3MEHEHNS

Ne M3MeHeHUA, faTa BHECEHMS U3MeHeHUd; No

CTPaHWULbl C USMEHEHUEM;

BbI/TO CTANO
OcHoBaHue:

MoAnunce NMua BHeCLLEro n3MeHeHus

Ne WM3MEeHeHWs, faTta BHECEHUS WU3MeHeHMus; No

CTpaHuMUbl C U3MEHEHUNEM;

BblN1O CTANO
OcHoBaHMe:

Moanuck nuua BHecWero U3MeHeHus

Ne n3MeHeHWA, gaTta BHeceHUA W3MeHeHus; No

CTPaHuLbl C U3SMEHEHUEM;

BbINO CTANO
OcHoBaHwue:

Mognuch nNuua BHECLIETO U3MEHEHUA
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MMWHUCTEPCTBO CENbCKOrO X035MCTBA U NPOA0BONLCTBUA Camapckoli o6nactu

Coflep)aTenbHasa akcnepTusa paboueil nporpamMmmbl y4e6HOro npegMmera

oY .04 MaTemaTuKa
35.01.11 MacTep Ce/ibCKOX03AMCTBEHHOI0 NPOM3BOACTBA

«AneKceeBcKoe NpoeccuoHanbHoe yunnuie»

QKCIEPTHOE 3AKJ/TIOYEHWNE

HanmeHOBaHVe 3KCMepTHOro nokasaTens

JKcnepTusa pasgena 1 «llacnopT nporpaMmbl y4e6HOro npegmeTa»

TpeboBaHWA K YMEHMAM W 3HAHMSIM COOTBETCTBYHOT MEPEYUC/IEHHBIM B TEKCTE MPUMEPHOIA Mporpamme
B nyHkTe 1.3 ykasaHbl OK, Ha (hopmMupoBaHMe KOTOPbIX OPUEHTUPOBAHHO COAepXaHue npeagmeTa

JKcnepTusa pasgena 1 «CTpyKTypa U cofepXkaHue y4yebHOro npegmera»
CopepXxaHue BUAOB Y4eOHON AeATeNbHOCTM B MPUNOXKEHUN «KOHKpeTM3aums pesyibTaToB OCBOEHUSA NpeaMeTar
COOTBETCTBYET TpeboBaHMA K pesynbrataM npeameTa («<yMeTb», «3HaTb»).
CogfepxxaHue npunoxeHns «KoHKpeTU3aLms pes3ynbTaToB OCBOEHMS MpeaMeTa» paspaboTaHo ¢ opueHTaumeid Ha OK.
CTpyKTypa nporpammbl y4ebHOro npegmera COOTBETCTBYET MPUHLMNY eAUHCTBA TEOPETUYECKOTO U NPAKTUYECKOTO
0byyeHus.
CopepxaHue Tabnuubl 2.2. COOTBETCTBYET NPUNOXKeHUIO «KOHKpeTU3aumua pesybTaToB OCBOEHWS MpeameTar.
YPOBHM YCBOEHUS COOTBETCTBYIOT BMAAM YUYebOHOI AeATeNbHOCTU B pasgene.
CopepaHue camocToATeNbHOM paboThbl CTYEHTOB HamnpaB/ieHO Ha BbIMOMHEHWE TPe6OBaHUI K pe3ynbTaTtaMm 0CBOEHUS
npeameTa («<yMeTb», »3HaTb»).
D opMynMPOBKM CaMOCTOATE/IbHOW paboTbl NOHNUMAKOTCA O4HO3HAYHO.
Pasgenbl nporpammsl y4e6HOro npeameTa BblAeneHbl AUAAKTUYECKU LienecoobpasHo.
CogepxxaHue yyebHOro marepuana CooTBeTCTBYET TPe6OBaHMAM K 3HAHUAM U YMEHUSAM.
O6beM BpeMeHM JOCTATOYEH 15 OCBOEHWSA YKA3aHHOrO COAepKaHus yyebHOro marepmana.
O6bem U cogepkaHue NabopaTopHbIX M NPaKTUUYECKMX paboT onpegeneHbl ANAAKTUYECKN LenecoobpasHo 1 COOTBETCTBYIOT
TpeboBaHMAM K YMEHUAM U 3HAHUAM.
MpumepHasa TeMaTMKa KypcoBblX paboT COOTBETCTBYET LieNaM 1 3aa4aM 0CBOeHUs yYebHOro npeameta (MYHKT 3amnosHAeTCS,
ecnv B Nporpamme npegmMeTa nNpesycMoTpeHa Kypcosas pabota).

JKcnepTusa pasgena 3 «YcnosBusa peanusauum nporpammbl NpegmeTa»

MepeuncneHHoe o6opyoBaHMe 0becnevmBaeT NPOBeAEeHUS BCEX BUAOB NMPAKTUYECKMX 3aHATUIA , NPesyCMOTPEHHbIX
nporpammoii y4ebHOro npeamera.
MepeyeHb PeKOMEHAYEMOW OCHOBHOM W fONONHWUTENIbHOW NNTEPaTYpPbl BKIOYAOT 06LLEA0CTYMHbIE UCTOUHUKN.
MepeyncneHHble VIHTepHET-pecypehbl akTyanbHbl U JOCTOBEPHBI.
MepeyncneHHble UCTOYHMKM COOTBETCTBYIOT CTPYKTYPE U COLEPXKaHUIO NporpaMmbl y4ebHOro npesmera.
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JKCnepTHasa oueHKa

HET

3aK/II0YeHNEe
OTCyTCTBYET

MpefcTaBneHHas rocyaapCTBeHHbIM GO AXKETHLIM NPOGECcCHOHaNbHbIM 06pa3oBaTe/IbHbIM yupexaeHnem CamapcKoit 06nacTu

Mpume
yaHue



19.  VIH(opmaLMOHHbIE UCTOUYHUKM YKa3aHbl C YHeTOM COfepyKaHus npegmMeTa. ha
JKcnepTusa pasgena 4 KOHTPonb M oLeHKa pesynibTaToB 0CBOEHUS mnpeaMeTa
20. OCHOBHble NOKa3aTeNN OLEHKN pe3yNbTaToB 06yYeHMs1 NO3BONAKT 0AHO3HAYHO ANArHOCTMPOBaTb YPOBEHb OCBOEHMSI YMeHUIA  fa
N YCBOEHWE 3HaHWIA.

21. HawumeHoBaHue hOpM M METOAOB KOHTPONSA W OLEHKN OCBOEHHbIX YMEHWI 1 YCBOEHHbIX 3HAHWA TOYHO U OLHO3HAUYHO Aa
OnucbIBaeT npoueaypy atTecTauum.

22.  ®opMbl U METOLbl KOHTPONSA U OLEHKM MO3BO/SET OLEHUTL CTeMeHb OCBOEHWUS YMEHWIA U OCBOEHUS 3HaHWIA. Ja

23. B npunoxeHue Ne 1ykasaHbl y4ebHble 3aHATUS C UCMOMb30BAHNEM aKTUBHbLIX U MHTEPAKTUBHbLIX POPM M METOL0B 06y4YeHUs. aa

24. B npunoxeHune No 2 ykasaHbl nepeyeHb pegepatos ( 4OKIAA0B), MHANBUAYANbHbIX MPOEKTOB na

SAKTIOYEHWE (u3 Tpex anbTepHaTUBHbIX NO3ULMIA CefyeT BblopaThb OfHY) aa HeT

MporpamMmma AUCUUNINHBI MOXET ObITb PeKOMEHL0BaHa K YTBEPXEHUIO aa

Mporpammy AUCUMM/NHBI CNefyeT PEKOMEHA0BaTb K 40paboTKe
MporpaMmy AUCUMNNHBI CNeayeT peKOMeHA0BaTb K OTKOHEHWNIO

3amMevaHus 1 PEKOMeHaL MM aKcnepTa no AopaboTKe

Pa3paboTynk nporpaMmmbl A / T.N. Metpo.a/ Mpeacepatens MK /H.B. 3oT1oBa/
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