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Paboyas nporpamma y4ye6HoM gmcumnamHel MaTemMaTuka: anrebpa n Hayana
MaTeMaTM4YecKoro aHanusa, reomeTpusi paspaboTaHa B COOTBETCTBMU C
TpeboBaHMAMN (PefepanbHOro rocyfapCcTBeHHOro o6pasoBaTe/lbHOro cTtaHjapTa

cpefHero obuiero obpasoBaHmMsA(ganee - oroo), (heepanbHOro
rocylapCTBEHHOro CcTaHAapTa cpefHero npodeccnoHanbHOro o6pasoBaHus
(nanee - CIMNO) npodeccun 35.01.11 «MacTep CeNbCKOXO3ANCTBEHHOIO

NPOM3BOACTBAa»,  PEKOMeHAauMs MW MO OpraHuMsauumM MnonayvyeHUs CpeaHero
obwero o6pasoBaHUA B rnpefdenax OCBOEHUA 06pa3oBaTe/lbHbIX MNporpamm
CpefHero npogeccmoHanbHOro ob6pasoBaHMA Ha 6a3e OCHOBHOro 06uero
obpasoBaHMsA ¢ y4yeToM TpeboBaHWi  (hedepasbHbIX  FOCYLAaPCTBEHHbIX
obpasoBaTe/lbHbIX CTaHAAPTOB M MOAYy4YaeMOW creyuanbHOCTU UM npogeccum
CpefHero  npogeccmoHanbHoro  o6bpasosaHua  (nucbmo  [lenapTaMeHTa
rocyfapCTBeHHON NOMUTUKM B cdepe MNOATOTOBKM paboumx Kagpos u AMNO
MwnHo6pHaykn Poccum ot 17.03.2015 Ne 06-259), npumepHOW nporpammbl
yuyebHO gucumnianHel MaTtemartuka: anrebpa M Hayana martemaTtuyeckoro
aHannsa, reomeTpua Aans npodeccMoHanbHbiX 06pa3oBaTe/ibHbIX OpraHu3auuni,
PEKOMEH0BaHHOM denepanbHbIM rocyfapCTBEHHbIM aBTOHOMHbIM
yupexgaeHnem «®epepanbHbli UHCTUTYT pa3BuTMa obpasoBaHus» (panee -
drAyY «d®WPO») B KauecTBe MNPMMEPHO MporpaMmbl AN8  peannsauunm
OCHOBHOW npodeccuoHanbHOW o6pa3oBaTenibHOM nporpammbl CMO Ha 6ase
OCHOBHOro obuero o6pa3oBaHMA C TMOJlyYeHMEeM  cpegHero  obuiero
obpasoBaHusa, npoTokon Ne 3 oT «21» uonsa 2015, pernctpaunoHHbIR HOMep
peueH3nn Ne 375 oT «23» uwona 2015r. PrAY «dUPO».

MaTtemaTtumka n3y4daeTcs KaK 6a30Bbli YUeOHbIi npegmet

obuieobpa3oBaTe/lbHOI0 LUK NpogeccnoHanbHbiXx 06pa3oBaTesibHbIX NPorpaMm
no npodgeccun CI1O TexHUYeckoro npoguna Ha 6Gase OCHOBHOro (06Liero)
obpasoBaHus 35.01.11 «MacTep CeN1bCKOXO3ANCTBEHHOIO MPOWU3BOACTBA»,
BXOASLWEN B COCTaB YKpynHeHHOW rpynnbl npodeccuii 35.00.00 CenbCKoe,
NEcHOE M pbIGHOE X035MCTBO.
OpraHunsauuns-paspaboTumk: ocygapcTBeHHOe OHOKETHOe NpogeccMoHabHoe
obpasoBatenbHoe  yupexpgeHue  Camapckoi obnactu «AJleKCeeBCKoe
npoteccuoHanbHoe yuunuuie» n. AaHrapg, ANeKceeBCKUil painioH, Camapckas
0bnacTb.



COLEP>XAHUE

1 Macnopt paboyeit nporoammbl 06LLe06pa3oBaTeIbHON YUEOHOM
ANCLUUNNHBI.

2. CToyKTyoa 1 coaep>xaHue o6Lieo6pa3oBaTeibHON y4ebHOW
ANCLMNNHBI.

3. Ycnosusa neanusanuu paboyeil nporpammMbl 06LLe06pa3oBaTenibHOM
y4YeOHON AUCLUNINHBI.

4. KOHTO00/b 1 ONEHKa pe3ynbTaToB OCBOEHUS 06LLe06pa3oBaTeibHOM
yUYe6HOW ANCLUUN/INHBI.



1. MACMOPT MPOIrPAMMbI YYEEHOW ANCLIMAVHbBI

MATEMATWKA: anrebpa n Hayana mateMaTn4yeckoro aHanmsa, reoMmeTpus

1.1. O6nacTb NPUMeHeHUs NPorpamMmMbl y4e6HO’ ANCUMNANHbI

Mporpamma yue6Hon paucumnamHel MATEMATWKA: anrebpa u Havana
MaTeMaTMUYecKoro aHanmsa, reoMeTpus SABASETCA 4YacTblo 06Le06pa3oBaTENbLHONO
umkna obpasoBatesibHOW  nporpammbl  CMO -  nporpammbl  MOAFOTOBKM
KBaMuuupoBaHHbIX pabounx, cnyxawmx (panee - MMKPC) no npodgeccun
35.01.11 «MacTep  CenbCKOXO3MCTBEHHOr0  MNPOWM3BOACTBA»,  TEXHUYECKOro
npouna npomeccnoHanbHOro obpasoBaHums.

1.2. MecTo y4yebHoWn gucunnanHel B cTpykType MMKPC

YyebHaa gucumnanHa SABASeTCA  AUCUMNAMHOW  06Weobpa3oBaTenbHOro
y4yebHOro uUMKna B COOTBETCTBUM C TEXHWUYECKMM npoduiemM npopeccuoHasbHOro
06pa3oBaHus.

YyebHaa AucuunaMHa OTHOCUTCSA K npeaMeTHoM ob6nactu PrOC cpegHero
obuiero obpasoBaHWA MaTemaTuKa, o00wWen un3 o06a3aTeNlbHbIX MNPeAMETHbIX
obnacten.

YpoBeHb OCBOEHUS y4ebHON ancuMnanHbI B cooTBeTCTBMU ¢ P OC cpegHero
o6Liero o6pasoBaHns 6a30BbliA.

Peanuszauus  cofepXaHus  y4yebHOW  AUCLMUNAUHDI npegnonaraet
cobnofeHne  NpuUHUMNA  CTPOro  MPEEeMCTBEHHOCTM MO  OTHOWEHUIO K
cogepxaHnto kypca MATEMATUKA: anrebpa ©n Hayana mareMaTunyeckoro
aHa/iM3a, reoMeTpus Ha CTYMNeHM OCHOBHOIO 06Lero o6pasoBaHus.

B 10 e Bpemsi yuyebHas gucumnanHa MATEMATUKA : anrebpa n Havana
MaTemMaTU4ecKoro aHasusa, reomeTpus ana npoeccmoHanbHbIX 06pa3oBaTebHbIX
opraHusaunin obnagaeT caMoCTOATE/IbHOCTBIO M Le/IbHOCTbIO.

Pabouas nporpamma yuye6Hoin gucumninHel MATEMATUKA: anrebpa u
Hayasna MaTeMaTnU4yecKoro aHannsa, reoMeTpus MMeeT MeXMpPeaMeTHY CBA3b C
0bueobpasoBaTe/ibHbIMU YyYEOHbIMU AucumnanHamn  «®Pusmka», «MHoCTpaHHbIN
A3blK», «O6LecTBO3HaHME», «/H(popmaTnKa»

MW npodeccroHanbHbIMU  AgucunnanHamMmy «OCHOBbI  3/1EKTPOTEXHUKMN», «OCHOBbI
npegnpYHMMAaTENbCTBAY.

1.3. Uenn n 3agaunm gucumnnuvHbl - TpeboBaHMS K MNnaHUpyembiM pesysibTaTam
OCBOEHUS ANCLUNNHbI:
CopgepxxaHue nporpamMmbl «MaTtemaTtuka: anreépa U Hadana maTemMaTU4ecKoro
aHann3a, reoMeTpus» HanpaBneHO Ha AOCTUXKEHWUE CnefyoL X Lenei:
 obecnevyeHne chopMUPOBAHHOCTU NpeACTaBNeHUI O COLMaNnbHbIX, KYNbTYPHbIX
NCTOPMYECKUX (DaKTOpax CTAHOBNEHUS MaTeMATUKU;
o obecrneyeHne  C(HOPMUPOBAHHOCTM  JIOTMYECKOrO,  anropuTMUYECKOro 1
MaTeMaTUYeCKOro MbilUNeHUS;
 o6ecnevyeHne cHOPMMUPOBAHHOCTI YMEHWUI MPUMEHSATb MOMYYEHHbIE 3HAHWUS NpU



peleHnn pasnnyHbIX 3ajay;

e obecrneyeHne CHOPMUPOBAHHOCTU MpeACTaBNeHMIA O MaTemMaTUKe KakK 4acTu

00LleYenoBeYeCKOM KynbTypbl, YHMBepcasbHOM $3blKe HayKW, MO3BO/AIOLLEM

onucbiBaTh U U3yYaTb peasibHble NPOLECCHI N ABNEHUS.

B nporpamMmmy BK/HOYEHO CcOfepXXaHWe, HanpaB/fieHHOe Ha (OopMuUpoBaHue y
CTYEHTOB KOMMNETEHLN, He06X0AMMbIX ANS KayecTBeHHOro ocsoeHuns OMOM CMO
Ha 0a3e OCHOBHOro o6uero o6pa3oBaHWSA C MNOMy4YeHMeM CpefHero o6uero
o6pas3oBaHMsA nporpaMmMmbl MOATOTOBKU KBanMMPULUPOBAHHbLIX paboumx, Ccnyxatmx
(MAKPC).

N3yuyeHne yyebHOMW gucumniuHbl  MaTematmka: anreébpa W Havana
MaTeMaTM4Yeckoro aHasusa, reomMeTpusi 3aBeplLUaeTcs WTOroBOW aTTecTauyuend B
(hopme 3k3amMeHa B pamkax ocBoeHusi TIMNKPC Ha 6a3e OCHOBHOro 06Llero
obpasoBaHus.

14 Pe3ynbTaTbl 0CBOEHUA YY4EeOHOW AUCLUUNNNHBI
Pe3ynbTaTbl OCBOEHUS yUeOHOW AUCLMNNHBI:

JINYHOCTHBbIX:
- C(hOPMUPOBAHHOCTb MNpeACTaB/feHNA O MaTemMaTUKe Kak YHUBepca/ibHOM A3blKe
HayKW, CpeacTBEe MOAENMPOBaHUS SBMIEHWA W MNPOLLECCOB, WMAeAX W MeTofax
MaTeMaTUKW,

- MOHMMaHWe 3HaYMMOCTVM MaTeMaTUKM [AN8 Hay4YHO-TEXHMYECKOro nporpecca,
C(hOPMMPOBAHHOCTb OTHOLUEHMS K MaTeMaTMKe KaK K 4acTu 06LLeYesloBEHEeCKOiA
KyNbTypbl 4epe3 3HAKOMCTBO C WCTOpPWElN pa3BUTUS MaTeMaTUKW, 3BOJOLMEN
MaTEMaTUYECKNX UAE;

- pasBuTME  JIOTMYECKOr0  MbILWEHUS,, MPOCTPAHCTBEHHOrNO  BOOGpaXeHUs,
anropuTMMYECKOW Ky/NbTypbl, KPUTUYHOCTU MbILUSIEHUSA Ha YPOBHe, HE0O6XO0AMMOM
ana 6yayuleii npodecCMoHanbHOM AeATEeNbHOCTU, A8 NPOAOMKEHMUS 06pa3oBaHms U
caM0o06pa3oBaHus;

- OBMafeHMe MaTeMaTUYECKUMU 3HAHMSMU U YMEHUSIMU, HeoGXOAMMbIMU B
MOBCEAHEBHOMN XXW3HU, /15 OCBOEHUSI CMEXHbIX €CTECTBEHHOHAYUHbIX AUCLIANANH U
OUCUMUNAMH NPOECCUOHANLHOTO UMK, ANS NONy4YeHWUs o6pasoBaHUs B 06nacTaXx,
He TpebyloL KX Yrny61eHHOW MaTeMaTUYeCKON NOAroTOBKM;

- TOTOBHOCTb WM CMOCOBHOCTL K 00pa3oBaHUO, B TOM 4uCie camMoo6pa3oBaHuio,
Ha TMPOTSXKEHWM BCE >KM3HWU; CO3HaTE/lbHOE OTHOLWEHME K HemnpepbiBHOMY
06pa30BaHNI0  KaK YC/IOBUIO YCMeWHON npogeccnoHanbHOW U 06LLeCTBEHHOWA
[esATeNbHOCTH;

- TOTOBHOCTb WM CMOCOOGHOCTb K CaMOCTOSATENbHOW TBOp‘-IGCKOVI N OTBETCTBEHHOW
[eATE/IbHOCTH,

- TOTOBHOCTb K KOMMEKTUBHON paboTe, COTPYAHMYECTBY CO CBEPCTHMKaMM B
obpa3oBaTe/ibHOW, 06LLECTBEHHO NOJIE3HOW, Y4eO6HO-NCCNea0BaTeIbCKOM, MPOEKTHOM
N OPYruX BUAax LeATENbHOCTW;- OTHOWEHME K MNPOoecCUOHaNbHOW AesATeNbHOCTH
Kak  BO3MOXHOCTW  y4yacTus B peLlueHuN NNYHBIX, 006LLEeCTBEHHBIX,
rocyapCTBeHHbIX, 00LeHaLNOHaNbHbIX NPo6nem;



e MeTanpegmMeTHbIX:

- YMEHUE CaMOCTOATE/IbHO ONpenenAaTb uenn AeAaTenbHOCTU W COCTaB/iIATb MaHbl
DEATENBbHOCTN; CaMOCTOATE/IbHO OCYLLECTB/IATb, KOHTPO/IMPOBaTb N KOPPEKTUPOBATb
[eATEeNbHOCTb, ncnosab3oBatb BCE BO3MOXHbIE pecypcCbl And  AOOCTUXEHUA
NOCTaB/IEHHbIX Ll,EfIEVI n peann3aumnn mnnaHoOB AEATENNbHOCTH, BbI6VIpaTb yChneLwlHble
CTpaTernn B pasnnyHbIX CUTyauunax;,

- YMeHMe MpOoAYyKTUBHO 06l aTbCA U B3aMMOAENCTBOBATb B NpoLiecce COBMECTHOW
LOEeATeNbHOCTW,  y4YMTbiBaTb  MO3ULMM  APYTMX  YYACTHMKOB  [EeATe/IbHOCTU,
A (heKTUBHO paspeLlaTb KOHNANKTI;

- BNafieHMe HaBblKaMW NO3HaBaTeNbHON, Y4e6HO-MCCNe0BaTENbCKONW U MPOEKTHOM
[esTeNbHOCTM, HaBblkamMy paspelleHuss Npo6nem; cnoco6HOCTb W TFOTOBHOCTb K
CaMOCTOSITe/lbHOMY MOWCKY MEeTOJ0B PEeLUeHUst MPaKTUYECKMX 3afad, MpPUMEHEHUIo
Pa3NINUHbIX METO/0B MO3HAHUS;

- rOTOBHOCTb WM CMOCOOHOCTb K  CaAMOCTOSATENbHOW  MH(OPMALMOHHO-
Mo3HaBaTeNlbHON AeATENbHOCTMW, BKIKOYAas YMEHUe OPWEHTUPOBATbLCS B Pa3/MUHbIX
MCTOYHMKAX  MH(OPMaLMK,  KPUTUYECKM  OUEHMBATb W WHTEpNpeTUpoBaThb
MH(OpMaLUIO, MONYYAaEMYH U3 Pa3INYHbIX NCTOYHUKOB;

- BNageHne A3bIKOBbIMW CPeACTBaMWU: YMEHWE $CHO, NOTMYHO M TOYHO um3naratb
CBOO TOYKY 3PEHMS, UCMO/b30BaTh afleKBaTHbIE A3bIKOBbIE CPEACTBA;

- BNafleHMe HaBblKaMW MO3HaBaTe/NbHOW pedieKCMM KaK 0CO3HaHMA COBEPLLAEMbIX
AENCTBUIA N MbICTUTENbHBIX MPOLECCOB, UX Pe3yNbTaTOB U OCHOBAHWIA, TPaHWUL, CBOEro
3HaHMS N HEe3HaAHWUS, HOBbIX MO3HAaBaTeNbHbIX 3ad4ay U CPeACTB ANS UX AOCTUKEHWS;

- LeNeyCTPEMIEHHOCTb B MOMCKAX W MPUHATUWN peLleHnid, Coo0pasnTenbHOCTb U
VHTYNLWS, Pa3BUTOCTb MPOCTPAHCTBEHHbIX npeacTaBNeHU; CNOCOBHOCTb
BOCMPUHUMATb KPacoTy ¥ FapMOHUIO MUPa;
npeAMeTHbIX:

- chopMMPOBAHHOCTb NpPeACTaBEHUA 0 MaTeMaTUKEe KaK 4acTU MUPOBOW KynbTypbl U
MecTe MaTeMaTWKM B COBPEMEHHON UMBUNM3ALUKM, CrOcO6ax OnucaHuUs SIBNEHWUN
peanbHOro Mmpa Ha MaTeMaTUYeCKOM SI3bIKE;

- chopMMpPOBAHHOCTb  MNPEACTaBNEHMIA O  MaTEMATMYECKUX  MOHATUSX  KaK
BaXHEWLLMX MaTemMaTUUYECKUX MOAENAX, NO3BOMAKOLWMX OMUCbIBaTb U M3y4yaTb pasHble
Mpoueccbl U SBNEHWS; MOHUMAHME BO3MOXHOCTM aKCMOMAaTUYECKOr0 MNOCTPOeHWUS
MaTeMaTUYeCKMX TEOpWUin; - BnafeHWe MeToJaMu [0Ka3aTeNbCTB W afroOpMTMOB
peLleHns, YMeHne MX MNPUMeHATb, MPOBOAWTbL A0Ka3aTe/bHble PaCcCYXAEeHUS B Xo[e
peLleHns 3aaay;

- BNafieHNne  CTaHAApPTHbIMW  NPUEMaMW  PELIeHUs  pauMOHanbHbIX U
MppaunoHanbHbIX, NOKa3aTeNbHbIX, CTEMEHHbIX, TPUTOHOMETPUYECKNX YPABHEHMWI 1
HepPaBEHCTB, MX CUCTEM; UCMO/b30BaHNe TOTOBbIX KOMMbIOTEPHbIX MPOrpamMm, B TOM
yncne ANA MNoucka NyTW pPeWeHuss W WUNACTPauMyM  PEeLIeHnNs  YPaBHEHUR U
HepaBeHCTB;

- c(hOpMMpPOBAHHOCTb MPeACTaB/NeHNI A 06 OCHOBHbIX MOHATUSX MaTemMaTU4ecKoro
aHanmM3a W WX CBOWCTBaxX, BfajeHWe YMEHMEM XapaKTepu3oBaTb MOBeAeHUe
(DYHKLWIA, NCNOMb30BaHME MOMNYYEHHbIX 3HAHUIA ANA ONWCAHUS N aHanM3a peasbHbIX
3aBVICUMOCTEWN;

BnageHne OCHOBHbIMU MOHATUAMN o NAOCKUX n NMPOCTPaHCTBEHHbLIX



reoMeTpuyeckmx Qurypax, MxX OCHOBHbIX CBOWCTBaX; CHOPMUPOBAHHOCTb YMEHMS
pacrno3HaBaTb reoMeTpuyeckne GUIypbl Ha 4yepTexax, MOLENAX W B peasibHOM
MUpe; NPUMEHEHWE W3YYeHHbIX CBOWCTB FeOMEeTpUYecknx quryp u qopmyn gns
PeLleHns reoOMeTPUYECKNX 3aay 1 3a4a4d ¢ NPaKTUYEeCKUM COLEPXKAHUEM;

- C(hopMMPOBAHHOCTbL MpeACTaBNeHMIA O Mnpoueccax U SABEHUNAX, UMELWMUX
BEPOATHOCTHbIA XapakTep, CTaTUCTUYECKMX 3aKOHOMEPHOCTSX B peaslbHOM MUpE,
OCHOBHbIX MOHATUAX 3/IEMEHTAPHON TEOpPUM BEPOSTHOCTEN; YMEHWUIA HaxoauTb U
OLleHNBAaTb BEPOSATHOCTU HACTYMN/NEHUS COObITUIA B MPOCTEMLLINX MPAKTUYECKNX
CUTyaLMsaX U OCHOBHble XapaKTepUCTUKM CllyYaillHbIX BeIMYUH; - BafeHue
HaBblKaM/ UCNO/Ib30BaHUSA TOTOBbIX KOMMbIOTEPHbIX MPOrpaMm Mpu peLleHnn 3agau.
OcBoOeHVe cogepXxaHua y4vyebHO aucunnamnHel MaTemaTtmka obecrneymBaeT
(hopMMpOBaHNE N pa3BUTUE YHUBEPCaNbHbIX YUYeOHbIX AENCTBUIA B KOHTEKCTE
NPeeMCTBEHHOCTM (hOPMMPOBAHUA OOLLNX KOMMETEHLNIA;

- BNafieHNWe HaBblKaMW WNCMONb30BAHUA T[OTOBbIX KOMIMbKOTEPHbLIX MNporpammMm npu
peLleHnmn 3ajau.

OK 1 TloHMMaTb CYLWHOCTb M couMa/ibHYt0 3Ha4yMMOCTb Oyayuwier npodgeccuu,
NPOsIBNATb K HEeil yCTOMUYMBbLIN NHTEpEC.

OK 2. OpraHun3oBbiBaTb COOCTBEHHYIO AeATeNIbHOCTb, UCXOAS M3 Lenn U cnocoboB ee
AOCTUXKEHUSA, OnpefeneHHbIX PYKOBOANTENEM.

OK 3. AHanusmpoBaTb pabouyro CUTyauuto, OCYLLECTBNATb TEKYWWA WU WUTOroBbIiA
KOHTPO/b, OUEHKY U KOPPeKLM0 COOCTBEHHON AesTeNIbHOCTN, HECTU OTBETCTBEHHOCTb
3a pe3ynbTaTbl CBOe paboThl.

OK 4. OcyuwecTtBnaTb MNOUCK WH(poOpMaunn, HeobxoAnmoin Ans 3PEPEKTUBHOIO
BbIMOJIHEHUA MPOMeCcCMOoHaNbHbIX 3afad.

OK 5 Wcnonb3oBaTb  MHMOPMaUMOHHO-KOMMYHWKALUWOHHbIE — TEXHONMOIUM B
MPOeCcCUOHaNbHON AeATeNIbHOCTMW.

OK 6. Pabortatb B KOomaHfe, 3ap(eKTMBHO 06LaTbCA C Ko/leramu, PyKOBOACTBOM,
K/IMeHTamu,

OK 7. OpraHu3oBblBaTb COOCTBEHHYI [AeSTENbHOCTb C COGMHOAEHMEM TpeboBaHMI
OXpaHbl TpyJa 1 3KONOrnM4eckoin 6e30nacHoOCTMU.

OK 8. icnonHATbL BOMHCKYK 0643aHHOCTb, B TOM YuKC/le C NPUMEHEHNEM MOMYYEHHbIX
NpoeccMoHanbHbIX 3HAHWI (ANa HOHOLWENR).

Buabl yHMBepcanbHbIX YYebHbIX Ob6uwme KoMmneTeHUNN
AeNCcTBUN
(B cootBetcTBUKN ¢ DIOC CITO no
noocbeccHu)

JINYHOCTHbIe OKI. lNMoHumMaThb CYLHOCTb M COLNANLHYIO
(o6ecreunBaloT LLleHHOCTHO-CMbIC/OBYO 3HAYMMOCTb CBOEN ByayLLei npodeccun,
OpMeHTaLMI0 06YYaloLLMXCH U OPUEHTALMIO B nposiBASiTb K Heil YCTOUMBbIN MHTEpeC,
coumanbHbIX PONAX U MEXIUYHOCTHbIX OK3. AHanuaunposaTth paGouyto
OTHOLLIEHNSX) CUTYyauuto, OCyLEeCTBNATb TEKYLW U 1

NTOTOBbIA KOHTPO/b, OLEHKY W
KOPPEeKLM CO6CTBEHHON AeATeNbHOCTH,
HECTN OTBETCTBEHHOCTb 3a pPe3y/bTaTbl
CBOeN paboThl.



PerynaTtuBHble:
LenenonaraHne, nnaHMpoBaHKe,

NMPOrHoO3MpoBaHne, KOHTPO/b (Koppekums),
camoperynsauus, oueHka (obecrneumsaloT
opraHusauUunio 06y4varoLMMNCS CBOEN
y4YebHON AesTenbHOCTK)

Mo3HaBaTe/IbHbIE
(obecneunBatoT MCCNeAoBaTENbCKYIO

KOMMETEHTHOCTb, YMeHMe paboTaTh C
NH(opmaLmeit)

KoOMMYHWKaTUBHbIE
(obecneumnsaroT coumanbHyo

KOMMETEHTHOCTb 1 YUeT No3uuun Apyrux
NIOAENA, yMeHue cnyllaTb U BCTynaThb B
AVanor, y4acTBOBaTb B KONMMEKTUBHOM

o6CcyXaeHny npobnem, BlaumogenicteoBaTb 1 YUCne c

COTPYZAHWUYATbL CO CBEPCTHUKAMUN U
B3POC/bIMK)

1.5 Konum4yecTtBO 4acoB Ha 0CBOEHME NMporpammbl y4ebHON LUCLUNNNHDI

OK2. OpraHun3oBbIBaTb COGCTBEHHYO
[esATeNbHOCTb, BblOMpaTb TUNOBbLIE METOAbI W
Crnocobbl BbINOMHEHUA

OK 7. OpraHun3oBbIBaTb COGCTBEHHYIO
NesaTenbHOCTb C CO6N0AeHNneM TpeboBaHWUiA
OXpaHbl TpyAa M 3KONOrn4Yeckon 6e3onacHoCTH

OK3. AHannsnposaTb pabouyro cuTyauuio,
OCYLLECTBNATb TEKYLLWIA N UTOTOBbI
KOHTPO/Ib, OLEHKY 1 KOPPEKLUIO
COOCTBEHHOI AEATENbHOCTU, HECTU
OTBETCTBEHHOCTb 3a pe3y/bTaTbl CBOEN
paboThl

OK4. OcyuwectsnaTb NOUCK M UCMNOSIb30BaHME
NH(opmaLmn, Heobxoanumoin ans aMeKTUBHOIO
BbIMO/IHEHUS NPOeCcCUOHaNbHbIX 3a4ad,
NPoeccnoHanbHOro 1 IMYHOCTHOIO Pas3BUTKS,

OK5. Ncnonb3oBaTb MHPOPMALMOHHO-
KOMMYHUKaLMOHHbIE TEXHONOTNN B
NPogecCUoHaNbHON AeATeNbHOCTH,

OKG6. PaboTaTb B KONNEKTUBE N B KOMaHE,
3(h(heKTMBHO 06L1aTLCSA C KONeramu,
PYKOBOACTBOM, NOTPeOUTENsSMMU,

OK 8. NcnonHATb BOWHCKYH 00513aHHOCTb, B TOM
MOJIyYEHHbIX

NPYMeHeHNeM
npoeccnoHanbHbIX 3HaHWIA (AN HOHOLLEN).

MakcumasnbHasa yyebHas Harpyska obyvatouwierocs - 427 4acos, B TOM YUCTIE:
- 06s3aTenbHas ayauTopHas yuyebHasa Harpyska obyuvatowierocs - 285 4acos;

- caMocToATeNbHaa paboTta obydatroLerocs -

142 yaca.



2. COAEPYXAHWE YUYEBHOW ANCLUMANHBI U
TEMATUYECKOE M/IAHVPOBAHUE

2/106BbeM yUHebHO ANCUMNNUHBI N BUAbI Y4e6HON paboThbl
Bupg y4ebHon paboThbl O6bem 4vacos

MakcumanbHas yyebHass Harpyska (Bcero) ill
Ob6sa3aTenbHag ayautopHas yyebHas Harpyska (Bcero) 285
B TOM uyuCne:
nabopaTopHble 3aHATUS -
npakTU4eckme 3aHATUA 57
KOHTPO/IbHbIE PaboThbl 14

I/IH,EI,VIBI/I,U.yElﬂbeIVI NPOEKT -

CamocToATeNibHaa paboTa obyyatouerocs (BCero) 142
B TOM YucCre:

PaboTa Hag maTepuanoM yyebHMKa, KOHCNEKTOM fIeKLWiA 80
PaboTa C MH(hopMaLmel B MHTEpHeTe 36
BbInonHeHne pethepaToB 26

MToroeas aTTecTauna B popme aK3ameHa



2.2 TemaTu4yeckuii nnaaH obpasoBaTesibHON AUCLUNNHbBI
MaTtemaTuka: anrebpa v Hayana MaTeMaTUYECKOro aHann3a, reomeTpus

HanmeHoBaHue CopepxXaHue yuebHOro matepuana, nabopatopHble paboTbl, NPaKTUYeCcKmne
pasfenos n Tem 3aHATUSA, camMOCTOATeNbHAA paboTa 06y4varoLLMXCcs
1 2
MoBTopeHune. BBegeHune Cogep)XaHue yyebHOro matepuana

N BXOAHOW KOHTPO/b
MoBTopeHMe. ToXAeCTBEHHOE NPeobpas3oBaHmMe BbipaXXeHW. PelleHne ypaBHEHWI 1
HepaBeHCTB MEPBON M BTOPON CTeneHW. Mpaimkn NUHEeRHbIX U KBagpaTUYHbIX
hYHKUWA. Dopmybl N0 reoMeTpun.

MaTtemaTuKa B HayKe, TEXHUKE, 3KOHOMUKE, MHPOPMALIMOHHbLIX TEXHONOTUSAX 1
MPaKTUYECKO aesTenbHOCTU. Llenn 1 3a4aum n3yyeHns maTemMaTukiu B
YUPEXAEHUSX CPeaHEero NpogeccMoHansHOro 06pas3oBaHms.

Nab6opaTopHble paboThbl

MpakTnyeckne 3aHATUA

KoHTponbHble paboTbiNel.lMoBTopeHWe (BXOAHO KOHTPO/b)
CamocTosiTenbHas paboTa o6y4datoLmxca

CamocTosiTenbHas pa6oTa Ngl MogroToBka K npeseHTauyun «Ponb MMecTo

MaTeMaTWKN B COBPEMEHHOM MUPE»
PA3AEN 1. PASBUTUE MOHATNA O HNCIIE.

Tema 11 CojepxxaHue yyebHoro marepuana
PasBuTME NOHATUS O Llenble 1 paunoHanbHble yncna. [eicTBUTeNbHbIE YNCHa.

yucne .
MpubnnxXeHHble BbluncneHNs. MNpubAMKEHHOe 3HaYeHNEe BENNYMHBI U NOTPELLUHOCTH
npuéamKeHnii. KomnnekcHble Yyncna.
NabopaTopHble paboThl

MpakTnyeckasa paboTta Nel: «ApudmeTnyeckne AeACTBUSA Had YMcnamu,
HaXx0oXAeHne NPUOGAMKEHHbIX 3HAYEHWI BEIMYMH W MOTPeLIHOCTeN

O6bem
yacos

3
7

12

YpoBeHb
0CBOEHUA

4

1



Tema 2.1
KopHu n cTeneHn

Tema 2.2
Norapugm.
Norapudgm yncna

BblYMC/IEHNI (aBCOMOTHON N OTHOCUTENLHOW), CPaBHEHWE YUCNOBbIX
BbIPaXXEHWI»
KoHTponbHaa pabota Ne2 «Pa3BuTME MOHATUSA O YNUCTIE»

CamocTosiTensHas paboTa obyyatoLnxcs:

CamocTosTenbHasA paboTa Ne2: «PelleHne 3aaaHnii 6e3 TOYHOro yyeTa

MOrpeLHoCTEN.

CamocTosTenbHas paboTa Ne3: «PelleHne 3agaHnili ¢ TOYHbIM Y4 TOM

NOrpewHoCcTEN.

CamocTosTenbHas paboTa Ned: «/cTopns OTKPbITUS KOMNNEKCHbLIX YnCeNs.
CamocToaTensHaa paboTa Ne5: «eiicTBMSA HAL KOMNIEKCHBIMW YnCiamms.
PA3LEN 2. KOPHW, CTEMNEHW N NOTFAPU®MBbI.

CopgepyaHue yuebHOro matepmana

KopHu HaTypanbHOW cTeneHu U3 Yncna u Ux cBOMCTBa.

CTeneHu ¢ paunMoHanbHbIMK NoKa3aTensiMum, UX CBOMCTBA.

CTeneHu ¢ fencTBMTEeIbHBbIMY NOKa3aTeNsMu.

CBolicTBa CTENEHW C AEWCTBUTENbHbIM NOKa3aTenem
JNlabopaTopHble paboThl

MpakTnyeckasa pabota Ne2: «BblumcneHve u cpaBHeHWE KOpPHei. BbinonHeHue
pacyeToB C pagukanamu. PelleHWe NpUKNagHbIX 3agaq».

MpakTnyeckaa pabota Ne3: «PelleHne MppauUOHaNbHbIX  YPaBHEHWIA.
CpaBHeHve cTeneHeld. [Mpeobpa3oBaHWA BbIPAKEHUA, cofepXalynxX CTemneHu.
PelleHne NoKasaTe/lbHbIX YPaBHEHWUIA».

KoHTponbHas paboTa

CamocTosTenbHaa paboTa obyyaroLwmxcs:

CamocToaTenbHada paboTa Ne6: MoAroToBKa OMOPHbLIX KOHCMEKT OB NO
Teme «CTeneHun c paunoHanbHbIMU NokasaTensmu, ux ceoicTaa. CTeneHun
C feNCTBUTENbHBIMU NOKa3aTensaMu, X CBONCTBax.

CogepxxaHue yyebHOro marepuana

Norapugm yncna. Beluncnexnve norapudmos.OCHOBHOE norapuMmnyeckoe
TOXAECTBO. [leCATUYHbIe U HaTypasibHble florapugmMbl. JlorapumMmuposaHme u
noTeHunpoBaHue. [lpaBuna LelicTBUIA C norapugpmamm.

Mepexof K HOBOMY OCHOBAHMUIO.

11

30
13



Tema 2.3
MpeobpaszoBaHue
anrebpanyeckmnx

BblpaXeHU

NabopaTopHble paboThl

MpakTnyeckasa pabota Ned: «HaxoxaeHune 3Ha4eHMn norapmdma no
MPOV3BONbHOMY OCHOBaHWUIO. lNepexos OT OLHOT0 OCHOBAHUA K fPYTOMY».
KoHTponbHas paboTa

CamocTosaTenbHas paboTa obyvaroLmxca

CamocTosTencHasa paboTaNe7 PedpepaT «McTOpKa pasBuTuns norapugmo»
CamocTosTenbHasa paboTa Ne8: «3HayeHue v UCTOPUA MOHATUA
norapugmanr.

CogepykaHue yue6HOro matepuana

Mpeo6pa3oBaHue anre6panyecknx BbipakeHuin. Mpeo6pa3oBaHne paLMoHanbHbIX 1
MppPaLMOHabHbIX BblpaXKeHUIA.

Mpeobpa3oBaHMe CTEMEHHbIX, MOKa3aTe/lbHbIX U OrapuPMUYECKNX BbIPAKEHWIA.
JlabopaTopHble paboThl

MpakTuyeckas paboTta Ne5: «BbluncneHve n cpaBHeHMe 10rapugmos.

NorapnMupoBaHne 1 MNOTEHUMPOBAHUE BbIPAXKEHWNII»

MpakTnueckasn pabota Ne6: «PelleHne norapnuMnUUecKnx ypaBHeHNA.

MpU6ANKEHHbIE BbIYUCIEHUS U PELLUEHUS NPUKNAAHBIX 3a4a4».

KoHTponbHasa patoTa Ne3 «KopHU, cTeneHn, norapugmbl» (py6exKHbIl

KOHTPO/Ib)

CamocToaTeNnbHasA paboTa obyyaroLnxcs:

CamocToaTenbHad paboTa Ne9: «PelleHne nokasaTeNbHbIX W

norapuMmYecknx ypaBHeHUn N HEPaBEHCTB».

CamocTosTenbHaapaboTa Nel0: «PeweHune 3agaHnit Ha npeobpasoBaHus
norapuMmYecKnx Bblpa>keHunii».

PA3LOEN 3. MPAMBIE N NJTIOCKOCTW B NMPOCTPAHCTBE.

3.1

B3anmHoe
pacnosioXXeHue MpAMbIX
MU NNIOCKOCTEN

CopgepykaHue yye6HOro matepumana

AKCUOMbI CTEpPEOMETPUN U UX MpOCTeline cneacTauns. B3anmHoe
pacrnosioXXeHue AByX NpAMbIX B NPoCTpaHCcTBe. [1apannenbHOCTb NPAMbIX B
npocTpaHcTee. Mpu3Haku 1 cBoicTBa. MapanienbHOCTb NPAMON 1
nnockocTu. Mpu3Haku n cBoiicTea. MNapannenbHOCTb NJIOCKOCTEN.

24

24
17



Tema 4.1 D/1eMeHTbI
KOMOVHaTOPUKMN

Mpun3Haky 1 cBoicTBa. NepneHanKynsapHOCTb NPSAMbIX B MPOCTPaHCTBe.
Mpur3HaK 1 ceoicTBa. MNepneHaMKyNAPHOCTbL MPSMOI U MIOCKOCTW.
MepneHAMKYNAap N HaKNOHHaA K MJ0CKOCTK. Teopema 0 Tpéx
nepneHanKynapax. Yron Mexay nnockoctamu. MepneHAnKynsapHOCTb ABYX
NA0CKOCTEN. YTON Mexay nNpamMoli U NN0CKOCTbHO. [BYrpaHHbIil yron. Yron
MeXAY MI0CKOCTAMMU.

FeomeTpunyeckme npeobpaszoBaHna NPOCTPAHCTBA: NapasnesibHbllii NepeHoc,
CUMMETPUSA OTHOCUTESIbHO MJIOCKOCTH.

MapannenbHoe NpoekTMpoBaHue. lMaowasas OpTOroHanbHOW NPOEKLUN.
N306paxkeHe NPOCTPaAHCTBEHHbIX (Uryp.

JlabopaTopHble paboTsl

MpakTnyeckasa padota Ne7: «lMpu3HaKuM B3aMMHOI0 PacronoXeHns NpPsiMbIX. 6
Yron mexngy npsMbiMy. B3auMHOe pacnofioxXeHve NpsMbIX U NAIOCKOCTEN.

MepneHANKYNAP U HAK/IOHHAsA K MIOCKOCTU. YTON MeXAy NpsamMoi un

MNOCKOCTbIO.»

MpakTnueckasn pa6ota Ne8 «[Mpu3HaKu 1 cBOWCTBA NapannenbHbIX U

nepneHANKYNApHbIX MI0CKOCTeR. PaccTosHMe OT TOUKU A0 MIOCKOCTH, OT

NPSMON L0 NIOCKOCTU, PACCTOAHUE MeXAY NIOCKOCTAMMU, MeXay

CKpeLnBatoLLLMMNCA NPAMbIMU, MEXAY NPOU3BOSIbHbIMK  (hUrypamMn B

NPOCTPAHCTBE».

MpakTnyeckas pabota Ne9 «[MMapannefnbHOe NMPOEKTUPOBAHWE U €ro

cBoiicTea. Teopema 0 nsowajgm OpTOroHaNbHOM NPOEKLMN MHOIOYTO/bHNKAY.
KoHTponbHasa pabota Ned «lMpamble U NOCKOCTU B NPOCTpPaHCTBE» 1

CamocTosTeNbHas paboTa obyyarLumxcs: 7
CamocTosTensHas paboTa Nell: «[psiMmble 1 NNOCKOCTW B MPOCT PaHCTBEX.
CamocTosTensHasa paboTa Nel2: «B3anmHOe pacnono>KeHue NpPsMbIX 1

MIOCKOCTEW B NpoCTpaHCcTBe».

PA3AEN 4. KOMBVMHATOPUKA 13
Cofep>kaHue yue6HOro maTepuana 13
OCHOBHbI€ MOHATUS KOMBUHATOPUKMN. 10

3afaun Ha nofcyeT yncna pasmeLleHnid, NepecTaHOBOK, COYEeTaHWIA.
PewweHmne 3a4a4 Ha nepebop BapuaHTOB.
dopmyna 6uHoMa HbtoToHa. CBOCTBA GBUHOMUHANBHBIX KOSP(HULNEHTOB.



Tema 5.1 lMoHATUE
BeKTOpa

Tema 6.1

TpeyronbHuK lNackans. PelleHune 3ajad
JlabopaTopHble paboThbl

MpakTunueckasa pa6ota Nel0: «McTopms pasBUTUA KOMOMHATOPUKM.
KoHTponbHasa pabota Ne5 «KombuHaToprka» (Py6exHbIil KOHTPO/Ib)

CamocToaTenbHasa paboTa obyyatowmxcs:
CamocToaTenbHad paboTa Nel3: «PelieHne 3agay, npumeHas opmyny 6uHoma
HbloTOoHa».

PA3AEN 5. KOOPANHATBI N BEKTOPHI.

CofepxaHue yue6HOro matepumana

MpsaAmoyronbHas (fekapToBa) cMcTeMa KOOpAWHAT B NpocTpaHcTBe. Popmyna
paccToaHMA MeXAy ABYMSA TOYKaMW.

YpaBHeHMs cepbl, MAOCKOCTM U NPSMOA.

BekTtopbl. Mopynb BekTopa. PaBeHCTBO BekTOpPOB. CnoXeHWe BEKTOPOB.
YMHOXeHUe BeKTopa Ha yuncno. Pa3noxeHne BeKTopa no HanpasAeHUAM. Yo/
MeXAay [BYMS BEKTOpaMu.

Mpoekuuna BekTOpa Ha ocb. KoopaunHaTel BekTOopa. CKansgpHoe npounssefeHune
BEKTOPOB. lcnonb3oBaHMe KOOPAMHAT M BEKTOPOB MpU pPeLleHun
MaTeMaTU4yeckux WU NpUKNagHbIX 3amad.

JlabopaTopHbIe paboThl

MpakTnyeckas pa6ota Nell: «BekTopbl. [leicTBMSA C BEKTOPaMMU.

JekapToBa cuctemMa KOOpAMHAT B NPOCTPAHCTBEX.

MpakTuyeckas pabota Nel2: «/[eiAcTBMA C BeKTOpamu, 3afjaHHbIMU

KoopauHatamu.  CKanspHoe  NpoW3BeleHMe  BEKTOpPOB.  BeKkTopHoe
ypaBHeHUe MPSMOW M MAOCKOCTU®.

KoHTponbHasa pabota Ne6 «IMoHATMe BekTopa» (Py6eXHbli KOHTPO/b)

CamocToaTeNnbHas paboTa obyyatowmxcs:
CamocToaTenbHas paboTa Neld: «[leiicTBMUA Ha[ BEKTOpaMm».
CamocToaTenbHas paboTa Nel5: «PelueHne 3agay no Teme «BekTopbi».
CamocToaTenbHas paboTa Nel6 PehepaT Ha Temy «BeKTOpHOe 3afaHune
MPSIMbIX X NNOCKOCTeEi B NPOCTpPaHCTBE»

PA3AE/1 6. OCHOBbl TPUTOHOMETPUW.

CopeprkaHue yue6HOro matepuana

22

17

10



OCHOBHbIe NOHATUA

Tema 6.2
OCHOBHbIE
TPUTOHOMETPUYECKN €
ToXAaecTBa

Tema 6.3
MpeobpasoBaHus
npocTenwmx
TPUTOHOMETPUYECKUX
BblpaXkeHUM

PagvaHHaa mepa yrna. BpauwatenbHoe ABUXKEHMeE.
CVHyC, KOCMHYC, TAHITEHC U KOTaHreHc yucna.
JlabopaTopHble paboThl

MpakTnyeckas pabota Ne 13: «PagnaHHbIi MeTOoA W3MEpeHus  YrnoB
BpaLLeHns n CBA3b C rpajyCHOl Mepoi».
KoHTponbHasa paboTa

CamocTosaTeNbHas paboTa obyyaroLwmxcs:

CamocTosiTensHasa paboTa Ne 17: «MeTofbl M3MEPEHNA YTNIOB BPALLLEHUS».
CamocTosiTenbHas paboTa Nel8: «Mpumepbl PYHKLMOHANBHBIX 3aBUCUMOCT €l B
peaybHbIX MPoLeccax v ABIEHUAX».

Cogfep>xxaHue y4yebHoro martepuana
OCHOBHble TPUTOHOMETPUYECKME ToXAecTBa. Popmynbl npuBegeHns. Popmybl
CNnoXeHuns. dopmysbl yaBoeHUA. DOopMy/bl NONOBUHHOIO Yyrna.

JlabopaTopHble paboThbl

MpakTnyeckaa pa6ota Neld: «OCHOBHble TPUTOHOMETPUYECKME TOXAECTBa,
(hopMynbl CMOXEHUS U YABOEHMUSA.
KoHTponbHas paboTa

CamocTosaTenbHas pa6oTa Nel9: PethepaT Ha Temy «HenpepbiBHbIE
Lpo6u»

CamocTosTenbHasa paboTa Ne20:PethepaT Ha Temy «[lMpumeHeHne
CNO>KHbIX MPOLEHTOB B 3KOHOMUYECKMX pacyeTax».

Cogep>xaHue yyebHoro marepuana

Mpeobpa3oBaHne CyMMbl TPUTOHOMETPUYECKUX (DYHKUWA B NMPOU3BEAEHME U
NPON3BEeAEHNSA B CYMMY.

BbipaXeHne TPUroHOMeTPUYECKUX (YHKLMIA Yepe3 TaHreHC NOMIOBUHHOIO
aprymeHTa.

JlabopaTopHble paboThl

MpakTuyeckasa paboTa Nelb: «[peo6bpas3oBaHue CyMMbl TPUTOHOMETPUUYECKMX
(hyHKUMIA B nponsBedeHue, NpeocbpaszoBaHne NPoM3BeAeHNS
TPUTOHOMETPUYECKUX PYHKLUIA B CYyMMY».

KoHTponbHas paboTa

10



CamocTosiTeNbHas paboTa o6yvatoLmx:

CamocTosiTenbHas pa6oTa Ne2l: «McTopusi pasBuTUA U CTaHOBNEHUA
TpuroHomeTpun "

CamocTosTenbHas paboTa Ne22: «PeleHne TPUrOHOMET PUYECKUX YPaBHEHUI
MOBbILLEHHOW CNIOMHOCTW».

Tema 6.4 CogepxaHue yyebHoro matepuana

O6paTHble O6paTHble TPUTOHOMETPUYECKNE PYHKLNN apKCUHYC,
TPUTOHOMETPUYECKNE apKKOCWHYC, apKTaHTeHC 1 apKKOTaHTeHC

QYHKLNN JNabopaTtopHble paboTbl

MpakTunyeckasa pab6ota Ne 16: «O6paTHble TPUFOHOMETPUYECKUE (YHKLUN:
apKCUHYC, apKKOCUHYC, apKTaHTeHC».
KoHTponbHas paboTa

CamocTosTeNbHasA paboTa obyyarowmxcs:

Tema 6.4.1 Cofep>xaHue yuyebHOro matepuana
TpuroHomeTpuyeckme MpocTeine TPUrOHOMETPUYECKME YPaBHEHUS. PelleHne MPoCTewmnx
ypaBHeHUA © TPUTOHOMETPUYECKNX YPaBHEHWIA.
HepaBeHCTBa. MprMeHeHMe 06LLMX METOA0B peLleHNs TPUTOHOMETPUYECKUX YPABHEHMWIA.

PelweHne NpocTeiwNX TPUrOHOMETPUYECKNX HEPaBEHCTB. PelleHne CUCTEM
TPUrOHOMETPUYECKUX YPaBHEHU
JlabopaTopHble paboThl

MpakTunyeckas pabot Nel7: «MpocTeiline TPUrOHOMETPUYECKME
YPaBHEHNA W HepaBeHCTBax.
KoHTponbHasa pa6ota Ne 7 «OCHOBbI TPUTOHOMETPUN»

CamocTosTenbHas paboTa obyvaroLuxcs
PA3LEN 7. PYHKUUNN, NX CBOVICTBA N TPAGUKN.

Tema 7.1.1 CofepxxaHue y4ebHoro matepuana
DYHKLNN. Ob6nacTb onpefeneHns Y MHOXECTBO 3HAYEHUI (PYHKLWIA.
MpathMK yHKLUUK, NOCTPOEHUE rpaPuUKoB QPYHKLUNIA, 3aAaHHbIX pPa3inYHbIMK

to



cnocobamu.
NabopaTopHble paboTsl
MpakTuyeckaa pa6bota Ne 18: «OnpefeneHne n wuccnefoBaHne QyHKUUA ».
KoHTponbHas paboTa
CamocTosTeNbHasA paboTa obyyaroLmxcs
CamocTosiTenbHas paboTa Ne23: PedepaT Ha Temy «I padnyeckoe pelueHue
YpPaBHEHWNA W HEPABEHCTBY.
Tema 7.1.2 CopfepxxaHue yyebHOro matepmana

CsoicTBa (hyHKLNN
MOHOTOHHOCTb, YeTHOCTb, HEYETHOCTb, OTPAHUYEHHOCTb, MePUOAUNUYHOCTb.
MpomexyTKn BO3pacTaHus 1 ybbiBaHWA, Hanbo/bLUEEe U HaMeHblLee
3HayeHus, TOYKN 3KCTpemyMma. [paduyeckas nHTeprnpeTayms.

Py6exHbl KOHTPOb. MIToroBass KOHTposibHas pa6ota Ne8 3a | Kypc.
CamocToATenbHas paboTa obyyatoLmxcs

MpuMepbl HYHKUNOHANbHbIX 3aBUCUMOCTEN B peasibHbIX npoueccax v
ABNeHnsAX. ApudmeTnyeckme onepaymm Hag GyHKunamn. CnoxxHas QyHKLus
(komno3sunuums). MNMoHsATME O HENPEPbLIBHOCTU DYHKLUMN.

Na6opaTopHble paboThbl

MpakTuyeckas pa6ota Ne 19: «CsolicTBa (YHKUWMIA. HenpepbiBHble K
nepuoguyeckne QyHkumm. CBONCTBA M rpauKn CUHYyca, KOCMHYCA, TaHreHca v

KOTaHreHca».
Tema 7.1.3 CopepxkaHue yyebHOro matepuana
O6paTHble QyHKLUN. O6nacTb onpeaeneHns n 06nacTb 3Ha4YeHU 0bpaTHOI hyHKUMK. [padnk obpaTHONA

(hyHKLMW. T1oCTpOeHMe rpaduKoB.

NabopaTopHble paboTbl

MpakTnyeckas pabota

KoHTponbHasa paboTa

CamocTosATeNbHaA paboTa obyyatowmxcs

Tema 7.2 CogepxxaHue yyebHoro matepuana
CTeneHHbIe, MokasatenbHaa (MyHKUKUS, eé CBONCTBA 1 rpaduK. Jlorapudmmyeckas QyHKLms, eé
nokasarTesfibHble, cBoiicTBa M rpauk. CTeneHHas PyHKUUSA, €€ CBOWCTBA U rpaduk.



norapugpmuyeckmne un

TPUTOHOMETPUYECKNE
DYHKLMMN.
O6paTHble

TPUTOHOMETPUYECKME
DYyHKLMN

TpuroHomeTpuyeckme (YHKLMKU, UX CBONCTBA U rpauku.. ObpaTHble
TPUrOHOMETpPUYECKNe PyHKUuK. MpeobpasosaHue rpamkos. MNapansiensHbli
NnepeHoc, CUMMETPUA OTHOCUTENIbHO OCEe KOOPAWUHAT Y CUMMETPUS
OTHOCUTENbLHO Hayana KoopAauHaT, CUMMETPUA OTHOCUTENLHO NPSAMON Y = X,
pacTsXeHue U cxaTue BLO/Ib OCEN KOOPAMHAT.

JlabopaTopHble paboThl

MpakTnyeckas pabota Ne20: «[locTpoeHne rpadunKoB PYHKLWNA».
KoHTponbHasa pabota Ne9 «PyHKLNK, NX CBOUCTBA U FpaddnKmn»
CamocTosiTensHas paboTa Ne24: PegepaT Ha Temy «Cno>keHue
rapMOHUYECKUX KonebaHuii»

PA3LAEN 8. MHOTOIPAHVNKW N KPYTJIbIE TEJA.

Tema 8.1
MHororpaHHnkun

Tema 8.2
Tena v NoOBepPXHOCTU

CopaepxaHue yue6HOro matepuana

BepwwHbl, pebpa, rpaHn MHororpaHHuka. PassepTka. MHOrorpaHHble Yribl.
Bbinyknble MHOrorpaHHuku. Teopema 3Jiinepa.

Mpusma. MNpsamaa 1 HakNoHHasa npusma. NpasunbHaa npusma. Mapannenenunes.
Ky6. TMMupamunpa. MNMpaBunbHad nupamuga. YceyeHHasd nupamuga. Tetpasjp.
CummeTpumn B Ky6e, B mapannefnenunege, B npusMe v nupamumze.

CeyeHunsa Ky6a, Npu3Mbl 1 NMpaMuapl.

MpeacTaBneHne 0 MpaBWUAbHbIX MHOFOrpaHHWKax (TeTpasgpe, Kyobe,
OKTasjape)

JlabopaTopHble paboThl
MpakTnyeckas paboTa
KoHTponbHas paboTa

CamocTosiTensHasa paboTa obyvatowmxes:

CamocTosTenbHasa paboTa Ne25: «[lMpaBuibHble MHOTOrPaHHUKMN.
CamocTosiTensHas paboTa Ne26: «)KU3Hb M TBOpPUYECTBO Jitnepax.

CamocTosTenbHasa paboTa Ne27: «MHOrorpaHHuKn».
CamocTosiTensHas paboTa Ne28: «3Be3guaTble MHOTOrpaHHUk1. KpucTannbl-
MPUPOSHbIE MHOTFOTPaHHUKN».

Copfep>xaHue yyebHoOro matepmnana
LIMnnHAP M KOHYC. Y CeYeHHbIn KOHYC.
OcHoBaHue, BbICOTa, 60KOBas MOBEPXHOCTb, 06pasytouias, passeptka. OceBble

AR DN

11
1

1
1



BpallleHuns

Tema 8.3

M3mepeHna B
reomMeTpumn

CeYEHMNS N CeyeHud, napasnsefibHble 0CHOBaHUIO.
LLlap un cpepa, nx cevyeHns. KacatenbHas NaoCKOCTb K cepe.
NabopaTopHble paboThl
MpakTnyeckaa paboTa
KoHTponbHas paboTa
CamocTosATenbHasdA paboTa obyyarowumxcs:
CamocTosTenbHas paboTa Ne29: «LinanHap n KOHyC».
CamocTosATenbHasd paboTa Ne30: «Mojgenn Ten BpaleHus».
CamocTosiTeNnbHas paboTa Ne31: «Lap u cdepax.
CamocTosATenbHasa paboTa Ne32: «lnowagb NOBEPXHOCTM YacTel wapar.

Cofiep>xaHue yue6HoOro matepuana

O6bem 1 ero usmepeHue. MiHTerpanbHaa hopmyna obbema.

®opmynbl 06beMa Kyba, NPAMOYronbHOro napannenenunesia, NnpusMbl,
unnuHgpa. Popmynbl 06bema nupamugbl U KoHyca. Popmysbl naoLwaan
MOBEPXHOCTEN LMAnHApPa N KoHyca. ®opmMybl 06beMa Wwapa 1 naowasm
chepsl.

Mopo6ue Ten. OTHOWEHMA NAoLWaAein NOBEPXHOCTER N 06bEMOB NOAOGHBIX TeN.
JabopatopHble paboTbl

MpakTuyeckas paboTa

KoHTponbHasa pabota Ne1l0 « MHOrorpaHHUKW 1 Kpyrble Tena» (Py6exHblii
KOHTPO/1b

CamocToATenbHasa paboTa Ne33: «O6bemMbl Ten».

CamocTodATensHaa paboTa Ne34: PedpepaT Ha Temy «[paBuibHble W
nonynpasuibHble MHOTOrPaHHUKN».

CamocTosiTensHas paboTa Ne3d5: PetepaT Ha Temy «KoHMYeckue
CeYeHWa u UX MPUMEHEHMNE B TEXHUKE»

PA3LOEN 9. HAHANA MATEMATWYECKOI O AHAJTN3A

Tema 9.1

Cofiep>xaHue yye6HOro matepumana

10
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[MocnefoBaTeNnbHOCTMU.

Tema 9.2
NMponssogHas.

MocnegoBaTenbHOCTb. CNOCO6bLI 3aaHNA 1 CBONCTBA YMCOBbIX
nocnefoBaTeIbHOCTENA.

MoHATMe 0 npegene nocnegosaTenbHocTh. CylwecTBoBaHME npegena
MOHOTOHHOW OrpaHW4YeHHOl NOCNef0BaTeNbHOCTM.

CymmupoBaHue mnocnefoBaTeNibHOCTel. BeckoHeYHo yb6biBatoLas
reomeTpmyeckas nporpeccus U ee cymma.

JNlabopaTopHble paboTbl

MpakTuyeckasa pabota Ne 21:«Yucnosas nocnefoBaTeNlbHOCTb, CNOCOOLI ee
3afjaHunA, BbIYMCNEHUS Y/IeHOB nocnefosaTenbHocTU. Mpegen
nocnefoBaTe/lbHOCTU. beckoHeuyHO Yy6biBalOLas reoMmeTpuyeckas nporpeccus».
KoHTponbHasa paboTa

CamocTosTenbHas paboTa 06ydyaroLuxcs
Cogaep>xaHue yuyeGHOro matepuana

[MoHATME 0 NPOU3BOAHON (DYHKLMW, e TEOMETPUYECKNIA N (HN3NYECKUIA CMbICT.
Mpon3BoAHbIE CYMMbI, Pa3HOCTUW, NPOU3BeLeHNs, YacTHble. Mpon3BoAHbIE
OCHOBHbIX 3/1eMeHTapHbIX (YHKLWA. YpaBHeHNE KacaTenbHOW K rpaduky
(yHKLMW. TTpUMeHeHMe NPOM3BOLHOM K UCCNef0BaHNI0 (YHKLUMUA N1 NOCTPOEHUIO
rpad)MKoB.

Mpon3BoAHbIE 06PATHON PYHKLMM U KOMNO3NLUK (YHKLMN.

MprMepbl UCMONb30BaHNA NPOU3BOAHOW AN HAXOXAEHNSA HaUNYYLLEro peweHns B
NpuKnagHbIX 3ajadax. BTopas npon3sBogHas, ee reoMeTpUUYECKNin n rnsnyeckunii
CMbIC/1. HaxoxzeHue cCKopocTu ANs npouecca, 3afaHHOoro GopMysioi n rpagmkom.
PelleHne ynpaKHEHWIA.

NabopaTopHble paboThl

MpakTuyeckas pab6ota Ne22: «YpaBHeHMe KacaTeNbHOMW B obuem Buge.
Mpasuna wn  Qopmynsl  auddepeHumposaHns,  Tabnuua  NPOU3BOLHbLIX
anemMeHTapHbIX (YHKUWiA. WccnegoBaHue (YHKUUM C MOMOLLbIO MPOW3BOAHOWA.
HaxoxaeHne HambONblIero, HaMMeHbLUEro 3HAa4YeHUs U 3KCTPeManbHbIX
3HaYeHWNIA YHKUUN».

KoHTponbHasa pabota Nell « MpounsBogHasa» (Py6exHblil KOHTPO/b)

CamocTodATensHad paborTa Ne36: PehepaT Ha Temy «lMoHATHE
anddepeHunana n ero NpPUNOXKEHNUS.
CamocTosATenbHasg paboTa Ne37: PethepaT Ha Temy «CXxeMbl MOBTOPHbIX
UcnblTauuii bepHynnu»

28
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Tema 10.1
MepBoo6pasHasn n
NHTerpan.

PA3AEN N. 9NEMEHTbI TEOPUW BEPOATHOCTEN M MATEMATUYECKOW CTATUCTUKMN.

Tema 11.1

O/IeMeHTbl Teopun
BEPOATHOCTMU.

.CamocToaTensHaspaboTaNe38: «lMponssogHas v ee npUMeHeHne»
PA3LEN 10. UHTEIMPANT N EITO NMPUMMEHEHWE.

CofiepXaHue yue6HOro matepumana

MepBoo6pasHasa v nHTerpan. NpuMeHeHne OMNpefeneHHOro WHTerpana [Ans
HaxoXXAeHns naowaan KpPUBOMUHENHON Tpaneuun. ®opmyna HbHOTOHa-
Nen6Huua. Mpumepbl NPUMEHEHNSA UHTerpana B PU3MKe 1 FeoMeTpuMn.
PeweHune 3agau.

JlabopaTopHble paboTbl

MpakTnyeckasa pabota Ne23: «MHTerpan v nepoobpasHas.

Teopema HbtoToHa— Jleli6HMLA. [TpUMeHEHNE UHTErpana K BblYNCNEHWNIO
(hU3NYECKMX BEIMYUH U NnoLLafeit».

KoHTponbHasa pabota Nel2 «lMepBoobpasHasa n nHTerpan» (Py6exHbli
KOHTPO/Ib)

CamocTosTeNbHasA paboTa obyyaroLumxcs:

CamocTosiTensHas paboTa Ne39: «PelleHne npuknagHbIxX 3afau.
CamocTosiTensHasa paboTa Ne40: «/HTerpay v ero npuMeHeHme».
CamocTosTensHas paboTa Nedl «IMpubam>KeHHble METO/bl BbIYMUCNEHUS
OMpPEefeneHHoro MHTerpanar.

CamocTosTenbHas paboTa Ned2: «OnpeaenéHHblii uHTerpan. Boluncnexune
nnowagein NoCKux guryp»

CopgepxaHue yyebHoOro matepmana

Cob6biTHe, BEPOATHOCTb COObLITUSA, COXEHNE N YMHOXEHWNE BEPOSATHOCTEN.
MoHATME O HE3aBMCUMOCTU COObLITUIA.

AuckpeTHasa cnyyvaiiHas BeMYMHA, 3aKOH ee pacnpegenieHuns. Yucnosble
XapaKTepUCTUKN  LUCKPETHOWN Cny4vaiHOW BeNnYMHbI. MOHATME O 3aKOHe
60NbLINX Yncen.

NabopaTopHble paboThl

MpakTuyeckass pa6oTa Ne24: «Knaccuyeckoe onpeaeneHne BeposTHOCTY,

CBOWMCTBa BEPOSATHOCTEM».
MpakTnyeckaa paboTta Ne25: «Teopema 0 CyMMe BEPOATHOCTEN.

BbluncneHne BeposiTHOCTeld. MpuknaaHble 3agaun. MpeactasneHne

18
18
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Tema 11.2

ONIEMEHTbI
MaTeMaTMUUYeCKOM
CTaTUCTUKN

Tema 12.1

YpaBHEHUSA U CUCTEMBbI
YPaBHEHMWIA.

YUCNIOBLIX AaHHbIX. [MpuKnagHble 3agayun».

KoHnTponbHas paboTa

CamocTosTeNbHasA paboTa obyyarLmxcs:

CamocTosTensHas paboTa Ned3: «XKn3Hb M HayyHas AeaTeNbHOCTb
V. HbloTOoHa».

CopepxaHue yyebHoro marepmana

MpefcTaBneHne faHHbIX, FeHepasibHas COBOKYMHOCTb, BblOOpKa, CpefHee
apugpmeTMyeckoe, MeanaHa.

MoHATUe 0 3aavyax mMaTemMaTUYeCKOW CTaTUCTUKMN.

NabopaTopHble paboThbl

MpakTnyeckaa paboTa
KoHTponbHas pabota Nel3 «3n1eMeHTbl TE0pUM BEPOSATHOCTEN 1
MaTeMaTUUYeCKOW CTaTUCTUKU».
CamocTosATeNbHasA paboTa obyyaroLmxcs:
CamocTosiTenbHas paboTa Ne44: PedepaT Ha Temy
«CpefiH1e 3HaYeHns U X NPUMEHEHUSA B CTaTUCTUKE»
CamocTodATensHad paboTa Ned5: «H.BepHynim».
CamocTosTenbHas paboTa Ned6: «PelleHne 3agay N0 TEOPUU BEPOATHOCTE».

Pasgen 12. YPABHEHUNA N HEPABEHCTBA.

Cogfep>xxaHue y4yebHOro martepmana

PaBHOCWNbHOCTb YpaBHEHWIA, HEPaBEHCTB, CUCTEM.

PauunoHanbHble, MppaunoHabHble, MOKasaTe/lbHble U TPUTOHOMETPUYECKNE
YpaBHEHUS U CUCTEMbI.

OCHOBHbIE NpUeMbl KX peleHns (pa3noXKeHWe Ha MHOXWUTeNnu, BBefEeHue
HOBbIX HEW3BECTHbIX, MOACTAHOBKa, rpathuyecknii MeTopa).

NabopaTopHble paboThl

MpakTuueckaa pabota Ne26: «KOpHM  ypaBHeHuWidi.  PaBHOCWUIbHOCTb
ypaBHeHWin.  Tpeobpa3oBaHue ypaBHeHWA. OCHOBHblE TMPUEMbI  peLUeHuns
ypaBHEHU. PelleHne CUCTEM YpaBHEHWUIA».

KoHTponbHas paboTa

CamocTosiTenbHas paboTa obyyarLumxcs:

CamocTosTenbHaa paboTa Ned7.'«PeLleHne ypaBHEHNIA, CUCTEM YpPaBHEHNUMN.

22



Tema 12.2
HepaBeHcTBa.

Tema 12.3
Mcnonb3oBaHue
CBOWCTB 1 rpatnKoB
OYHKUNI Npn pelueHnn
ypaBHeHW ©
HepaBeHCTB

nToro

CojiepXkaHue yuye6HOro maTtepumana

OCHOBHbIe NPUEMbI UX peLLeHna paLoHaNbHbIX HepPaBeHCTB, uppaumoHanbHble,

nokasaTesibHble, IorapuPmmuyeckme n TPUroHOMETPUYECKNEe HepaBeHCTBa.
PeweHne HepaBeEeHCTB
JlabopaTopHble paboTbl

MpakTnyeckan paboTa
KoHTponbHasd paboTa

CamocTosATencHasa paboTa Ne48: PehepaT Ha Temy «VccnefosaHue
YPaBHEHUWN U HEpPaBEHCTB».

Cofep>xaHue yyebHoro marepuana

MpuMeHeHne MeToL UHTepBanoB. M306paxeHne Ha KOOPAUHATHO
MIOCKOCTN MHOXeCTBa PELUEHNIA YPAaBHEHUI 1 HEPABEHCTB C ABYM$
nepemMeHHbIMU U UX CUCTEM.

JlabopaTopHble paboThbl

MpakTnyeckaa pabota Ne 27: «lcnosb3oBaHWe CBOMCTB M rpankoB
(YHKUWIA AN pelleHns YpaBHEHUIA Y HEPaBEHCTB».

Py6exXHbIA KOHTpO/b. MIToroBas KoHTposnibHasA pabota Nel4d 3a Il kypc.

NToroBas aTTecTauusi B popme 3K3ameHa

427



2.3. Cofgep>kaHue NpoduIbHON cocTaBNAOLLEN

Ona  npogeccun  35.01.11  «MacTtep

npounbHOV cocTaBnAwLel Ans pasgena

CENbCKOX03ANCTBEHHOIO nponssocTBa»

1 PASBUATUE TMOHATNA O YWNCINE

SBNAKOTCA Cneaytoline ANAaKTUYeCKMe eAnHNULLbI:

1 Uenble n paunoHanbHble 4Kucna.
[elicTBUTENbHbIE ymcna.
MpnbnnxeHHbIE BbIUYUC/IEHUS.
KomnneKcHble yncna.

BbINonHeHe apumMeTUUeCKMX AeicTBMIA Haf

yncnamum; HaX0XeHue MPUGINKEHHbIX
3HaYeHunin BEINYNH 7 MOrpeLIHOCTEN
BbIYNCNEHWIA; CpaBHeHMe YMCNOBbIX
BbIPaXKEHWIA; HaxoXaeHne  OWMOOK B

npeo6bpa3oBaHUAX U BbIYUC/IEHUSIX.

cocTaBnstowen gns pasgena 2 KOPHW, CTENEHN N NOTAPN®MbI sBnstoTcs

cnefylolive AMAAKTUUYECKUE eANHNLbI:

2.1 KopHUW HaTypa/ibHON CTeneHn u3
ymcna u ux ceoicrea. CTeneHu ¢
paLuoHabHbIMU MoKasaTensimmn, nx
cBoicTea. CTeneHn ¢ AeiCTBUTENIbHbIMU
nokasatensimu. CBOICTBa CTENEHU C

AGVICTBMTeﬂbeIM nokKasaTtenem.

2.2 OCHOBHOE norapummyeckoe
TOX[eCTBO. [ecaTuyHble U HaTypabHble
norapumsl. Mpaeuna gencTsmii ¢
norapumamu. NMepexos K HOBOMY

OCHOBaAHUIO.

O3HaKOM/IeHME C MOHATUEM KOPHSA U
npaBunamMm cCpaBHeHUsI KOPHEir;
(hopmynunpoBaHue onpeaeneHns KopHs v
CBOICTB KOPHEN; BblYMC/IEHWNE U CPaBHEHWE
KOPHeM, BbIMOMHeHNe NPUKULKNA 3HaYeHUS
KOpHA; npeobpasoBaHne YMNCNOBbLIX W
OYKBEHHbIX BblpaXXeHWI; BbINOIHEHWE
pacyeToB Mo (POpMysiam; pelleHune
nppaunoHanbHbIX YpaBHEHWUA;
03HAKOM/IEHME C MOHATUEM CTEMNEHU C
[EeNCTBUTENbHBIM MOKa3aTeNleM.
O3HakKoM/IeHME C IorapuPMUUYEcKUM
TOXECTBOM; U3yUYeHUe LeCATUYHBIX U
HaTypa/ibHbIX 10rapnuimMoB; peLLeHne

norapuMmMYecKnx ypaBHeHNIA



2.3 lNMpeobpa3oBaHune paLyoHasbHbIX, BbinonHeHne npeobpa3oBaHWii BbipaXXeHWA,

MppaLMOHaNbHbIX CTEMNEHHBbIX, NprMeHeHne (opMYyS, CBS3aHHbIX CO
MoKas3aTeNbHbIX W NOrapupMUYECcKMX CBOICTBaMU CTeMNeHein n norapudmos.
BbIPaXKEHWIA. OnpepgeneHve 061acTy 4OMYCTUMbIX

3HAYEHU J'IOFapI/IqJMI/Il—IeCKOFO BbIPaOKEHUA.

coctasnawoowen ansa pasgena 3 NMPAMbBIE M MIOCKOCTW B NMPOCTPAHCTBE

SBNAOTCA cnefylolive AUaakTUYeckue eauHuLIbI:

3.1 B3aumHoe pacnonoxeHue pasyx PopMynupoBka U npuBeaeHME [0Ka3aTeNbCTB

MPSAMbIX B NMPOCTPaHCTBE. MPMU3HAKOB B3aMIMHOIO PacroioXXeHUs NpAambIX
MepneHANKYNAP W HaKNOHHasA. Yron W MOCKOCTEW; (hopMynmpoBaHme
Mexay MIOCKOCTAMW.  OMpefeneHuni, NMPU3HaKoB U CBOWNCTB
MepneHAnKyNSpHOCTb ABYX MapannesbHbIX " nepneHANKyNapHbIX
MNOCKOCTENA. MIOCKOCTEN, ABYTPaHHbIX U IMHENHbIX YI/IOB;

CeomeTpuyeckue npeo6pa3oBaHNs BbIMOJIHEHWE  MOCTPOEHWUA  YII0B  MeXay
MPOCTPaHCTBa: napannenbHblin  NPAMbIMY, npsMon  u MNOCKOCTbIO;
MepeHoc, CUMMETPUA OTHOCWUTENbHO MPUMEHEHNE NMPU3HaKoB " CBOICTB
MAOCKOCTMW. pacnonoXeHnss MNpAMbIX W MIOCKOCTENR Npu

Mnouiagb OPTOroHabHOW NPOeKUUN.  PELUEHMM 3adad; M306paxKeHne Ha PUCYHKaX W
KOHCTPYMpPOBaHMe Ha MoJensix
nepneHANKYNSPOB U HaKMOHHbLIX K MJIOCKOCTH,
NpsMbIX, NapannenbHbiX  MAOCKOCTER,yrnoB
MeXay NpsSMOi U NNOCKOCTbO M 060CHOBaHME
MOCTPOEHUS; pelLleHne 3agay Ha BblYWUCMEHUE

reoMeTpnMYeCKnNX BENYNH.

coctapnawowenn ana pasgena 4 KOMBUMHATOPUKA saBnsoTcs  cnegyrouime
AVAaKTNYeCcKue efUHULbI:
4.1 OCHOBHbIe noHATMA W3yyeHune npasuia  KOMOMHATOPUKMN n

KOMBUHATOPUKKN. 3afjlaun Ha MOACYET TMPUMEHEHME MpW PeleHnn KOMOUHATOPHbIX



yucna pasmeu.l,ean‘/’l, NnepecTaHOBOK,

coyeTaHuin. PeweHne  3agay  Ha

nepe6op  BapUaHTOB. dopmyna

6uHOMa HblOTOHA. CsoiicTBa

OUHOMMHAIbHbBIX KO3(h(PMLNEHTOB.

TpeyroncHuK lMackans.

ANAAKTUYECKME eANHULbI:

51 TpamoyronbHasa  (gexkapTosa)
CUCTEMa KOOpAMHAT B MPOCTPAHCTBeE.
YpaBHeHUss  cepbl, MJIOCKOCTM U
MPAMONA.

BekTopbl. Mogynb BeKTOpa.
PaBeHCTBO BEKTOpPOB. CnoxeHue
BEKTOPOB. YMHOXEHWe BeKTOopa Ha

yncno. PasnoXeHne  BekKTopa Mo

HamnpaBneHMsaM. Yron Mexay AByMms
BEKTOpaMMU.

[Mpoekuns BekTopa Ha

0Cb. KoopanHatsl BeKTOpa.

CKandpHoe nponssefeHne BEeKTOPOB.
Mcnonb3oBaHue KoopauHat n

BEKTOPOB npu peLLeHnn

MaTeMaTU4eCKNX "n npuKnagHbIX

3afau.

3afay; peweHne  KOMOMHATOPHbLIX  3ajay

MeTOAOM nepebopa 1 NO MpaBuUay YMHOXEHWS;
03HAKOM/IEHME C MOHATUSMU KOMOUHATOPUKN:

pasMeLeHnAMHN, co4yeTaHUAMMN,

nepecTaHoBKaMu U  dopMynamm  ans  UXx

BbIYNCNEHNA; 00bSACHEHME U NMPUMEHEHNE

BblYNC/TEHUNA pa3MEU_I|EHI/IVI,

hopmyn

MepecTaHOBOK W COYETaHWA Npu  peLleHuu

ans

3aflay; 03HaKOM/eHWe ¢ 6MHOMOM HbHOTOHA U

TpeyronbHUKOM [lackans.

cocTaBnsawowen ana padgena 5 KOOPAMHATBLI 1 BEKTOPDI siBnsitoTca cneaytolime

O3HakKoM/IeHMe C MOHATUEM BEKTOPaA; U3y4deHune

[€KapTOBOIA CUCTEMbI KoopAuHat B
MPOCTPAHCTBE, MOCTPOEHWE MO  3afaHHbIM
KoopAuHaTam TOYek " M10CKOCTEW,

HaxoX/eHNe KOOpAMHAT TOYEeK; HaxoXiaeHue
ypaBHeHWIi OKPYXXHOCTU, cepbl, MNIOCKOCTY;
M3yyeHWe  CBOWCTB  BEKTOPHbIX  BE/INYVH,
MpaBuN PasfoXeHns BEKTOPOB B TPEXMEPHOM
MPOCTPaHCTBE,

NMPYMEHeHNe Teopun Mpu PeLleHnn 3aJay Ha
[eCTBMS C BEKTOPaMU; M3yUYeHue CKaNspHOro
NpoM3BeAeHNs BEKTOPOB; MPUMEHEHWE Teopuw
NpW pelleHnn 3a4ay Ha AeicTBUS C BEKTOpamu,
KOOPAMHATHbIA MeTof, NPVMEHeHWe BEKTOPOB
BbIUNC/IEHNS  BENNYUH

ans yrnos "

PacCTOAHMIN.



COCTaB/AOLLEN

ons  pasgena

cneaytolme ANAaKTUHECKNE eUHNLLbI:

6.1 PaguaHHas Mepa yrna.

BpawiatenbHoe gBuxeHue. CUHYC,

KOCUHYC, TaHIeHC N KOTaHIreHC 4uncna.

6.2 ®opmynbl NpueefeHUa. DopmMybl

CNOXEHNS. dopmynbl y[BOEHMA

®opMy/ibl MOSIOBUHHOIO Yyrna.
6.3 Mpeobpa3oBaHue
(GyHKUMA B

nponssegeHnNa B

CYMMbl
TPUTOHOMETPUYECKUX
npoussefeHe ¥
CymMMmy. BblpaxkeHne
TPUrOHOMETPUYECKNX (PYHKLWIA Yepes

TaHreHc noJioBUHHONO aprymMmeHTa.

6.4 ObpaTHble TPUTOHOMETPUYECKUNE
(OYHKLUN. APKCUHYC, apPKKOCUKHYC,
apKTaHreHc.

6 OCHOBBbI

TPUTOHOMETPUI  gaBnawTCA

N3yuyeHne paguMaHHOro MeToda W3MepEeHMs
YrN0OB BpaLLeHNs 1

MX CBA3M C rpafyCHOM Mepon; n3obpaxeHue
YrNoB BpallleHNs Ha OKPY>XXHOCTMW, COOTHECEHUe
BE/INYMHbI ero

yrna c¢ PacrnonoXeHUeM;

(hopmynmnpoBaHme onpefeneHui

TPUTOHOMETPUYECKUX (YHKUWUIA  Ans  yrnos
noBopoTa M OCTPbIX Yr/A0B MPSAMOYro/ibHOIO
TPeyrofibHUKa 1 06bACHEHNE UX B3aUMOCBA3M
MprYMeHeHNe OCHOBHbIX TPUTOHOMETPUYECKMX
TOXAECTB AN BbIYUCMEHMS  3HAYEHWI
TPUTOHOMETPUYECKMX (PYHKLUMIA NO OfHON 13
HUX.

N3yyeHne OCHOBHbIX (hOpMYN TPUTOHOMETPUY
W NPUMEHEHME TNPU  BbIYUCNEHUN 3HAYEHUS
TPUTOHOMETPUYECKOTO BbIpaXKeHWS "
yNpoLLeHNs ero; 03HaKOMJIEHME CO CBOWCTBaMMU
CMMETPUM TOYEK Ha efVNHUYHON OKPY>XKHOCTM
MW NpUMEHeHWe uX [Ans BbiBoga Gopmyn
NpuBeaeHNs

O3HaKOM/eHNE C MOHATMEM O06pPaTHbIX
TPUIOHOMETPUYECKMX (YHKLUWIA; U3yyeHune
onpefieneHnii apKcMHyca, apKKoCuHyca,
apKTaHreHca yucna, (hopMynumpoBaHue Wux,
n300paKeHNe Ha efVHWUUYHON OKPYXXHOCTMH,
MpUMeHeHUe NPy peleHnn ypaBHeHMA



6.4. TpocTenune

TPUTOHOMETPUYHECKNE YPaBHEHUA.

MpocTeillne TPUroHOMeTpruUecKme

HepaBeHCTBa.

. PeleHne no opmynam u

TPUTOHOMETPUYECKOMY KPYrY MPOCTEMLLIMNX

TPUTOHOMETPUYECKUNX ypaBHEHMM;

NPUMEHeHNe 06LLMX MEeTOA0B peLleHUs

YPaBHEHWU NpU  pPeLLeHnn

TPUrOHOMETPUYECKUX YPaBHEHWIA; YMeHue

OTMeyaTb Ha Kpyre pewweHns npocTeimnx

TPUTOHOMETPNYECKNX HEPABEHCTB.

Coctasnsioweii ana pasgena 7 ®YHKLUUWN, X CBOWCTBA U TPADUKU

SBNAOTCA cnefyloline AMAAKTUYECKUE eaUHULIbI:

7.1.1 Ob6nacTb

MHOXECTBO
hyHKUUMK,
(DyHKLNA,

cnocob6amu.

onpeaeneHns  u

3HaYeHWUM; rpaguk
MOCTPOeHMEe  rpanKoB
3aflaHHbIX  Pa3/IMYHbIMU

O3HakOM/IeHWe C MNOHATMEM  MMEPEMEHHOM,
npuMmepamu 3aBMCUMOCTEN Mexay
NMepeMeHHbIMW;  03HAKOMJIEHWE C  MOHATUEM
rpajmka,  onpegeneHue MPUHALNEXHOCTY
TOUYKM rpadmky GQYHKUUKW, oOnpefeneHne no
(hopmyne npocTelLlein 3aBUCUMOCTKN, Buaa ee
rpaguka; O3HakKOM/IeHWe C OnpejeneHnem
(OYHKUUK, (POpPMYNMpPOBaHUE €ro; HaxoXKAeHue

obnactu onpegeneHnsa M 06nacTv  3HAYEHWUN

QyHKUUN.



7.1.2 MOHOTOHHOCTb, YEeTHOCTb,
HEYETHOCTb, OrpaHNYEeHHOCTb,
NepuogNYHOCTb. MpomeXxxyTKu
BO3pacTaHus n y6blBaHNS,
HanbonblLuee n HanMeHblLLUee
3HaYeHus, TOYKU 3IKCTpemyma.
I"pagnueckas NHTepnpeTauns.
Mpumepsl (OYHKUMOHaNbHbIX

3aBWCUMOCTEN B peasibHbIX npoLeccax
7 ABNEHUAX. ApugpmMeTnyeckue
onepauymMn Hag yHKumammn. CnoxxHas
(GyHKUmnsa (komnosuuymsa). oHATME O

HenpepbIBHOCTY OYHKL MK

7.1.3 ObnacTtb onpegeneHns n 0bnactb
3Ha4YeHnn obpaTtHOM (HYHKLUMN.

Mpathnk 0bpaTHOM (hYHKLMMN.

7.2 OnpegeneHna  (MYHKUWUA, KX
CBOWCTBa N rpaukm.
MpeobpasoBaHna  rpauKos.

MapannenbHblli NEPeHoc, CUMMETPUS

OTHOCUTENBHO  OCEW KOopAuHaT W

CMMMETPUA OTHOCUTENBHO Ha4yana
KoopaunHat, CUMMETPUA OTHOCUTENIbHO

NPAMOW Y = X, pacTshKeHMe K cxaTue

O3HakoMeHue c npumMmepamu

(YHKLMOHaNbHbIX 3aBUCMMOCTE B peanbHbIX

npoueccax "3 CMEXHbIX  AUCLMNVH;
03HaKOM/IeHMe C AOKa3zaTe/lbHbIMY
paccy>XaeHnamum HEKOTOPbIX CBOWICTB
NNHENHOM W KBagpaTU4HOW  (UYHKUMA,
npoBefeHune nccnegoBaHms NNHEHOM,

KYCOUYHO-/IMHENHOW, APOOHO-NIMHENHON U

KBagpaTMyHOW  (OYHKLUMWA, MOCTPOEHME  UX
rpayKoB; MOCTPOEHME W uUTeHuWe TrpauKos
hYHKLWIA; nccnefoBaHue hyHKUNNK;

cocTaBfieHNe BUAOB (YHKUMA N0 AaHHOMY

YCNIOBUIO, pelleHne 3afad Ha 3KCTPEMYM;

BbINO/IHEHWE npeobpa3oBaHwii rpacmka

QYHKLMN.

N3yueHne obpaTHoW

(hyHKLWN,
rpagmka

MOHATUA
onpefeneHve Buaa W MNOCTPOEHMUE
00paTHON (YHKUWUK, HaxoXaeHue ee 06nacTu
3HAYeHU.;

onpegeneHuns 7 obnactu

(hYHKLWNIA

NCCneloBaHMM YpaBHEHWIA 1 pelleHnmn 3afad Ha

NpYMeHeHne CBOICTB npu

IKCTPEMYM; O3HaKOMJIEHUNE c MOHATUEM

CNOXHOWN PYHKLMK.
BbluncneHne 3HaueHnii PyHKLMIA N0 3HAYEHMIO
aprymeHTa; onpejesnieHne nosioXXeHUs TOYKM Ha
rpadhMke no ee KoopauHatam W HaobopoT;
hYHKUMI

CPaBHEHMS 3HAYEHWIA CTeneHein 1 norapudmos;

NCnonb3oBaHne CBOWNCTB anA

MOCTPOEHME rpagmkoB CTeneHHbIX 7
norapupmMmnyeckmnx hYHKUNNA, peLLeHne
nokasaTte/ibHbIX 7 norapumMmyeckKmnx



BAONb OCe KoopAMHar.

YypaBHEHWUA N HepaBeHCTB MO W3BECTHbLIM
anropuTmam; 03HaKOMJ/IEHME C MOHATUEM
HenpepbIBHOW MepuoanyecKon yHKLUNK;
03HaKOMJIEHWNE C NMOHATMEM FapMOHMYECKNX
KonebaHu ; 03HAKOMJ/IEHWE C MOHATUEM
pa3pbIBHON MepuoaMYECKONn PYHKLUUUK;
NPUMeEHEeHNEe CBOWCTB (DYHKLWIA ANA CpaBHEHUS
3HAYeHWI TPUTOHOMETPUYECKUX (YHKLWNA,
PELLEHNS1 TPUTOHOMETPUYECKNX YPaBHEHWIA;
MOCTPOeHME rpafrKoB 06paTHbIX
TPUTOHOMETPUYECKNX (PYHKLWI "
onpefeneHne no rpagmkam nx CBOMCTB;

BbINO/IHEHME Npeobpa3oBaHMa rpanKos



cocTaBnsawowen ana pasgena 8 MHOITOIrPAHUKN W KPYTNbIE TENA ssnatoTca

cneayolme ANAaKTUYECKNE eMHNLLbI:

8.1 BepLumHbl, pebpa, rpaHu
MHOrOrpaHHuKa. Pa3BepTKa.
MHororpaHHble  yrabl.  BbInyKknble
MHOrorpaHHuku. Teopema diinepa.
Mpusma. Tlpamaa n HaK/0HHas
npusma. MpaBuibHas npusma.
Mapannenenunes. Ky6. [Mupamupa.
lNpaBunbHaa nupamnpa. YceyeHHas
nupammga. Tetpasgp. CummeTtpum B
Kybe, B Mapannefnenunese, B npusmMe u
nupamuze.

CeyeHus Kyba, Nnpu3mMbl 1 NUpaMnisbl.
MpeacTaBneHne 0 npaBuNbHbIX
MHOrorpaHHukax  (Tetpasgpe, Kyo6e,

OKTas/pe, A0MEKaspe U NKoCcasape).

8.2 LMNuHAP © KOHYC. YCEYeHHbIN
KoHyc. OcHOBaHue, BbiCOTa, OGOKOBas
MOBEPXHOCTb, obpasytoLas,
pasBepTka. OceBble ceyeHus n
ceyeHus, napasnsiefbHble OCHOBaHUIO.

Lap w©n cdepa, WX  CeyeHus.

KacaTenbHas NNoCcKOCTb K Cepe.

OnucaHne © XapaKTepucTUKa  PasINYHbIX
BUAOB MHOrOrpaHHWKOB, MepevyncneHne ux
3M1EMEHTOB 7 CBOWCTB; N306paxkeHne
MHOIOrpPaHHNUKOB W BbIMO/IHEHWE MOCTPOEHUS;
BbIYWUC/IEHNE NUHEWHbIX 3/1IEMEHTOB W YI/I0B B
MPOCTPaHCTBEHHbIX KOHUrypauymsx,
aprymMeHTMpoBaHue CBOUX CYXXAEHWIA;
NOCTPOEHME  MNPOCTEMLWIMX  CeYeHUin  Kyba,
Npu3Mbl, NUpaMuAabl; NPUMeHeHWe (HaKToB W
CBEAEHMI M3 NNaHUMETPUU; O3HAKOMJIIEHUE C
BUAAMMY CUMMETPWNIA B MPOCTPaHCTBE,
(hopMynuMpoBaHMe ONpeaeneHnin 1 CBOWCTB;
NMPUMEHEHNE  CBOWCTB  CUMMETPUM npu
peLLeHnn 3ajau; MCNO/Mb30BaHMe
NPUOBPETEHHbIX 3HAHWIA AN WCCNeAoBaHMSA W
MO/eNnmpoBaHua HECNOXHbIX 3ajauv;
N300paXeHNne OCHOBHbIX MHOrOrPaHHUKOB MU
BbINOJIHEHNE PUCYHKOB MO YCNOBUSIM 3ajay.
O3HaKOM/eHMe C BUAaMu Ten BpaLleHus;
(hopMyNMpPOBaHMETEOPEM O CEYEHUM  Liapa
MNIOCKOCTbO WM MJIOCKOCTW, KacaTe/lbHOW K
chepe; peweHMe 3aga4y  Ha MOCTPOEHMe
CEYEHWA, BbIYNCNEHWE  [ANWH, PaCcCTOSHUMN,
yrnos, njowiazen; npoBefeHne foKasaTeNbHbIX

paccy>XaeHunii npu peLeHnn 3ajav;



83 0O6beM ©N ero W3MepeHue.

NHTerpansHaa opmyna obbema.

dopmynbl obbema Ky0a,
NPAMOYro/ibHOro  nmapannenenunega,
npu3Mmsl, UnanHapa. dopmynbl
obbema  nupamMugbl M KOHYCa.
®dopmynbl  NNOWAAN  MOBEPXHOCTEN
unnuHapa W KoHyca.  Popmynbl

obbema Lwapa v naowaan chepsl.
Mopobue Ten. OTHOLWIEHNS NoLLafei
MOBEPXHOCTEN N 06bEMOB MNOLOGHbIX

Ten.

9.1 Cnocobbl 3agaHua U CBOWCTBA
YMCOBbIX MOC/eL0BaTENbHOCTEN.
lNoHaTne o npegene
nocnegosaTenibHOCTU. CyllecTBOBaHMe
npegena MOHOTOHHOWM OrpaHUYeHHON
nocnegosatenbHocTn. CymmunpoBaHue
nocnegosatesibHOCTeN. BecKOHeYHO
y6bIBalOLLAs reoMeTpUYecKas
nporpeccus n ee cymma.

9.2

MoHATME O  MPOM3BOAHOVA

NPUMEHEHNE CBOICTB CUMMETPUN npu

peweHnmn 3afad Ha Teja BpaLweHnA,

KOMOVMHauuo Ten; M300paxeHne OCHOBHbIX
KPYr/ibIX Ten W BbINOSIHEHWE PUCYHKA MO
YC/IOBUIO 3afjauu.
O3HakoMm/ieHWe C NOHATUAMM njowagnm u
obbema, akCMOMaMu W CBOWCTBaMW; pelleHue
3afla4 Ha BblYUCNEHME NOWafein MNOCKUX
turyp;

00bEMOB MPOCTPAHCTBEHHbIX Ten,

N3yYeHNe TEOpeM O BbIUYNUC/IEHUN
pelleHmne
33fla4y Ha NpUMeHeHue (OpPMYyN BblUMCIEHMS
00bEMOB; M3yueHne (HopMyn ANs BblUUCAEHNS
nnowaaeid NoBePXHOCTe MHOFOrpaHHWKOB |
TeN BpalleHWsi; O03HAKOM/IEHME C MeTo/oM
BbIUMCNEHMST N/OWAAN MOBEPXHOCTU Cepsl;
pelleHne 3aja4y Ha BblYMCNEHMe nnoulaaei

MOBEPXHOCTW MPOCTPAHCTBEHHbIX TeN.

coctapnawowen ans pasgena 9 HAYANTA MATEMATUYECKOIO AHANN3A

ABNSAOTCA Cneaylolime AMAAKTUYECKNE eaUHULIbI:

O3HakomneHne C NOHATUEM 4YMCNOBOW

nocnenoBaTesibHOCTH, O3HaKOMJIEHNE c

MOHATUNEM npepena nocnenoBaTe/sibHOCTU,

O3HakKOM/IeEHNe c BblYUCTEHNEM CYMMBbI

OECKOHEYHOro 4YMCcNnoBOro pAaaa, peweHune

(hopmy bl
reoMeTpuUYecKoi

3aga4y Ha MNPUMEHEHNE CYMMbI

0eCKOHEYHO  YyObliBatoLLei

nporpeccuy

O3HaKOM/MeHWe C MOHATMEM MPOW3BOAHOIA;



(PyHKUMKW. YpaBHeHME KacaTenbHOl K

rpagouky  (OyHKumu.  T1pomn3BoAHbIE

CYMMbl,  pasHOCTW, MNPOM3BeAEHNUS,
yacTHble. [1pOM3BOAHbLIE  OCHOBHbIX
3N1eMEHTaPHbIX (hYHKLWMA.
MprMeHeHne NPON3BOAHOM K
nccnefoBaHuio (hyHKUNIA 7
MOCTPOEHUIO rpanKos.

Mpoun3BogHble 06paTHON (QYHKUMUK 1
KOMMNO3NLUKN (DYHKLUN.
Mpumepsl MCNOJIb30BaHNSA

NPOW3BOAHO ans HaX0XAeHUSs

Hanny4ywero peweHmMa B NpUKnagHbIX
3aja4dax. ee

BTopas npousBoAHas,

reoMeTpuYecKuii 7 (hn3nyeckunia
CMbICN. HaxoxXpaeHue cKopocTu pAna
npouecca, 3afaHHOro opmynon wu

rpanKoMm.

cneayouine AuaakTMyeckue eanHuLbI:

10.1  TlMpumeHeHMe onpefeneHHOro
WHTerpana Aana HaxoXpgeHusa nnowagm
KPUBONUHENHOW Tpaneuun. Pdopmyna
HbtoToHa—J1eibHuMLA. Mpumepsbl
NMPMMEHEHNA WHTerpana B (hM3nKe U

reomMeTpum.

n3yueHue " (hopMynnpoBaHue ee

MEXaHNYECKOI0O MU TeoMeTpPMUYECKOro cCmbliCha,

n3yyeHue anroputma BbIYMCNEHMS
NMPOM3BOAHOM Ha TMpU- Mepe BbIYUCNEHUS
MIHOBEHHO CKOpoCTH " yrnoBoro
KoahthmumeHTa  KacaTeflbHOW;  COCTaB/eHMe
ypaBHeHUs KacaTe/lbHOW B  06WEM  BUAE;
yCBOEHUe npasun AngepeHUMpoBaHus,
Tabnumubl MPOM3BOAHbIX 3NeMeHTapHbIX
(hYHKLWNA, MpUMeHeHue ans

anddepeHUMpoBaHna  (YHKLMIA, COCTaBeHUs
ypaBHEHUSA KacaTe/lbHOW; W3y4YeHue Teopem O
MPOU3BOAHO,

CBA3M CBOWCTB

QYHKUMKM 1
(hopMynMpoBKa uX; NpoBefeHWe C MOMOLLbLIO
(hyHKLMK,

CBA3N

NPOW3BOAHOM nccnenoBaHms

3aflaHHOM  (hOpMY/IOi;  CTaHOB/IEHME
CBOWCTB (PYHKUMM W NPOU3BOAHON MO KX
rpadvkaMm; nNpuMeHeHWe MPOM3BOAHON Ans
pelleHns 3afay Ha HaxoXAeHue Hambonbluero,

HaMMEHbLIEro 3Ha4yeHNA W Ha HaxXoXAaeHne

3KCTPEMYyMa.

coctaBnaiowen ana pasgena 10 MHTEFPANT N EFrO NPUMEHEHWME aBnstoTca

O3HaKOMNeHMEe C MNOHATUEM WHTerpana wu
nepBo06pasHON; N3yyeHme npasuna
BbIUMCNEHMUA  MepBOOOPA3HON U TEOPEMbI

HbloToOHa— Jfleii6HMLa; pelleHne 3afay  Ha

CBA3b MepBOO6GpPa3HOA W ee MNPOU3BOAHOWN,

BblUMCNIeHMEe nepBoobpa3HoOM And  AaHHOM



(YHKUMK; pelleHWe 3afady Ha MpUMeHeHMne
MHTerpana AN BbIYMCNEHUS  (U3NYECKUX

BEMYUH W NNOLLLAAEN.

cocTaBnswowei ana pasgena 11 ONIEMEHTbl TEOPUW BEPOATHOCTEN U
MATEMATUYECKOM CTATUCTUKWN sBnaioTca chnegyolme AWAaKTUYECKMe

eUHNLIbI:

11.1 CobbITHe, BEPOATHOCTb COObITUA, W3y4deHune Knaccu4yeckoro onpeaeneHns

CNOXEHNE N YMHOXEeHNe BEPOSITHOCTW, CBOWCTB BEPOATHOCTM, TeOpeMbl
BeposTHOCTEN. MoHsATKE 0 O CyMMe  BEpPOATHOCTEW;  pacCcMOTpeHwue
He3aBMCUMOCTM COObITUIA. [AUCKpeTHass NPUMEPOB BblUMC/IEHNS BEPOATHOCTEMN;
cliyyaliHas BefIMYMHa, 3aKOH ee pelleHne 3afjay Ha BblYMC/IEHWE BEPOATHOCTEW
pacnpegeneHuns. Yucnosble COObITUR.

XapaKTePUCTUKN OUCKPETHOW

CNy4YyaiHOW BENUUUHBLI. T1OHATME O

3aKOHe 60/IbLLMX Yncer.

11.2 MpeacTaBneHue AaHHbIX, O3HakoMleHWe C npeacTaBNEHUEM YMUCNOBbIX
reHepasibHasi COBOKYMHOCTb, BblOOpKa, [aHHbIX W WX XapaKTepuCcTUKaMu; peLleHue
cpeaHee apugMeTMYeckoe, MeAMaHa. MPaKTUYEeCKMX 3agady Ha 06paboTKy UMCNOBLIX
MoHATME O 3ajavax MaTeMaTU4ecKoin [aHHbIX, BbIYMCIEHNE X XapaKTepucTuK.

CTaTUCTUKMN.

coctaBnawowen ana pasgena 12 YPABHEHWNA W HEPABEHCTBA saBnstotca

cneayouine AuaakTMyeckne eanHuLbI:

121 PauunoHanbHble, O3HaKOMJ/IEHUe C MPOCTENLUNUMUN CBELEHUAMW O
MppaunoHanbHble, MOKa3aTe/lbHble U KOPHAX anrebpanyeckmx ypaBHEeHUMN,
TPUTOHOMETPUYECKNE YPABHEHUA U MOHATUAMM  WUCCMEL0BaHUA  YpPaBHEHUA W”
CUCTEMbl. PAaBHOCKMNLHOCTD cucTeM  ypaBHeHUW;  WN3yueHume  Teopuwu

YpaBHEHWIA,  HEepaBeHCTB,  CUCTEM. PABHOCU/IbHOCTW YPaBHEHWUIA U ee MPUMEHEHMS;



OCHOBHbIe NMpreMbl UX peLleHuns.

12.2 HepaBeHcTBa. PaunOHanbHbIe,
nppaumoHasnbHble, MNOKa3aTe/lbHble W
TPUTOHOMETPUYECKME  HepaBeHCTBaA.

OCHOBHbIe MPUEMbI NX PELLEHUS,

12.3 MeTopg NHTepBaoB.
N306paxeHne  Ha  KOOPAWHATHOW
MIOCKOCTM  MHOXEecTBa  peLleHuni
YpaBHEHWUA W HEpaBeHCTB C [ABYMS
NepeMeHHbIMU U UX CUCTEM.

peleHne paunoHanbHbIX, KMppaunoHabHbIX,
NoKa3aTe/lbHbIX " TPUTOHOMETPUYECKMX
YPaBHEHWI U CUCTEM.

O3HakomfieHMe ¢ obwmmu BOMpocamm
peleHnss  HepaBeHCTB U WCMO/b30BaHUe
CBOMCTB W rpauKoB (PYHKUWA MpU peLeHmnm
HepPaBeHCTB;

pelleHne HepaBeHCTB M CUCTEM HEPABEHCTB C
MPUMEHEHMEM Pa3INYHbIX CNOCO6OB.
icnonb3oBaHne CBOWCTB U rpatimkoB PYHKLWIA
ANA pelleHuWs  ypaBHEHWIW;  MOBTOpPeHWe
OCHOBHbIX MPMEMOB  peLLeHNs CUCTEM;
pelleHne YypaBHEHUI C NPUMEHEHWEM BCEX
npueMoB  (pasnoXeHus) Ha  MHOXUTeNu,
BBEAEHNS HOBbIX HEW3BECTHbIX, MOACTAHOBKMU,

rpauyeckoro MeToaa).



3. YCNOBUA PEATN3AUNIN TTPOTPAMMbBI ANCUUNTTJTNHDBI
3.1 TpeboBaHUA K MaTepuasibHO-TEXHUYECKOMY
obecneyeHno

Mporpammoii y4e6HOM AUCUUNINHBI peanunsyeTca B y4e6HOM KabuHeTe
MaTemaTuKu.
O6opypnoBaHue yuebHOro KabumHera:

*  MHOTrO(YHKLMOHANbHbIA KOMMIEKC NpenojasaTens;

*  HarnggHble nocobus (KOMMNekTbl y4ebHbIX TabinL, nnakaTos, MOPTPETOB

BblAatOLLMXCA YUYEHbIX-MaTeMaTUKOB 1 fp.);

*  MH(pOpPMaLUOHHO-KOMMYHUKATUBHbIE CPEACTBA;

° IKPaHHO-3BYKOBbIE nocoous;

*  KOMMJIEKT TEXHNYECKON AOKYMEHTaLUMN, B TOM Yuc/ie nacnopra Ha
cpeAcTBa 00y4YeHMs, MHCTPYKLUMN MO UX UCMONb30BaHUIO U TEXHUKE
06€30MacHOCTMU;

e OMBNMOTEYHbIV (DOHA.

3.2 WNHpopmaynoHHoe obecrieveHne
MH(popMaunoHHoe obecriedyeHne 00yYEHNS COAEPXKUT MepeyeHb PeKOMEeHLYEeMbIX

yuebHbIX N3AaHUiA, NHTepHeT-pecypcoB, 4ONONHUTENbHOW NUTEPATYpSI.

OCHOBHbIE UCTOYHUNKN
1. bawmakoB M.N. MatemaTtuka: anrebpa n Havyasa mateMaTU4YecKoro aHanmaa,
reomeTpusi: yueb. Ans cTyq. yupexzaeHuin cpeq. npod. o6pasosaHus / M.N.
bawmakos. — M., 2016.
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mMaTemaTU4ecKunin cat. MaTepuanbl gna CTYAEHTOB: 3aauyum C pPeLeHNAMM,
CNpPaBOYHNK NO MaTeMaTUKe, 3/1eKTPOHHbIE KOHCY/IbTauuu.

5. Na3zeTta «Martematuka» V3garensckoro goma «epsoe ceHTA6psa» http://mat. 1septemr.ru

6. MaTemaTuKa B OTKpPbITOM Konnegxe http://www.matematiks.ru

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

8.Allmath:ru - Bca matemaTtunka B ogHoM mecte htto://www.allmath.ru

9. EgWorld: Mup matematunyeckux ypaBHeHuii http://egwirld.ipmnet.ru

10. Bca anemeHTapHaa MaTemaTtuka: cpegHAs MateMaTnyeckas MHTEPHET-LIKOoNa.
http://www.bym math.net

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

12. T'patmkmn pyHkumin  http://graphfunk.narod.ru

13. AngakTuyeckue matepuanbl No MHHOPMaTUKE N MaTeMaTUKe.,
http://comp-science.narod.ru

14. AnckpeTHaa MaTeMaTtuka: anroputmol (npoekt ComputrAlgorithmTutor)
http://rain.ifmo.ru/cat/

15. EI'3 no matemaTuKe: NOAroTOBKa K TeCTUpoBaHuto http://www.yztest.ru

16. 3apgayHuK gns NOAroTOBKM K ofiMMnuagam no matemaTtuke http://tasks.ceemat.ru

17. 3aHUMaTenbHasgs MaTeMaTuka — LWKOJMbHMKAM (0IMMMNnagbl, Urpbl, KOHKYPCbI MO
matemaTuke) http://www.maht-on-line.com

18. NHTepHeT — npoekKT «3agaun» http://www.prodlems.ru

19. Martemartunyeckune aTioAbl http://www.etudes.ru

20. MartemaTunka on-line cnpaBo4Has UHOpMaLUmMsa B NOMOLLb CTYAEHTY
http://www.manhtm .hi.ru

21. MatemaTunKa B MOMOLb LWKOJIbHUKY N CTYfeHTY (TecTbl No Matemartuke online)
http://www.mathtest.ru

22. MaTtemaTuKa gns noctynarouwmx B By3bl  http://www.matematika.agava.ru

23. MatemaTtuka v nporpammmuposaHue http://www.mathhrog.narod.ru


http://reshuege.ru/
http://www.fipi.ru/content/otkrytYV-bank-zadaniy-
http://www.exponenta.ru
http://mat
http://www.matematiks.ru
Http://www.math.ru
http://www.allmath.ru
http://egwirld.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.%d1%83ztest.ru
http://tasks.ceemat.ru
http://www.maht-on-line.com
http://www.prodlems.ru
http://www.etudes.ru
http://www.mathtest.ru
http://www.matematika.agava.ru
http://www.mathhrog.narod.ru

24. MaTemaTnyeckme onMMmnuagbl U onnumnuagHble 3agaum http://www.zaba.ru

25. CainT anemeHTapHoM mMartematukn Amutpua MNyuimHa http://www.mathnet.spb.ru

26. TypHup ropooB — MexayHapoAHas matemaTmyeckas onumnuaga ans
LUKONbHUKOB http://www.turgor.ru

27. www .school-collection.edu.ru (EgnHas konnekuum UnNgpoBbIX 06pasoBaTe/ibHbIX

pecypcos).


http://www.zaba.ru
http://www.mathnet.spb.ru
http://www.turgor.ru
http://www.school-collection.edu.ru

4. KOHTPO/1b U OLLEHKA PEY/IbTATOB OCBOEHWSA YUYEBHOM
AVNCUUMNNHBI

4. KOHTPO/J1b N OLUEHKA PE3YJIbTATOB OCBOEHUA ANCUUTTINNHDI

KOHTpO/ibHaa oLeHKa pe3ynbTaToB OCBOEHUS ANCLUMNINHBI OCYLLECTBASETCS
npenojaBaTesieM B NPOLECCE MPOBeAEHMS NPAKTUYECKUX 3aHATUIA 1 NabopaToOPHbIX
paboT, TECTUPOBAHWS, a TAKXKEe BbIMOJHEHUS 00YYaOLWMMUNCS MHANBUAYANBbHBIX

3aflaHW, NPOEKTOB, NUCCNeA0BaHMUN.

Pe3ynbTaTbl 06y4YeHUS
(0CBOEHHbIE YMEHMSA, YCBOEHHbIE
3HaHuA)

AJIM'EBPA

yMeTb:

*  BbINOMHATb apuMeTNYECKME
NeNCTBUS Haj Yyncnamum, coyertas
YCTHbIE Y MUCbMEHHbIE MPUEMBI;
Haxo4nTb NPUGINXKEHHbIE
3HAYEHWNS BE/IMYMH U MOTPELLHOCTHU
BblUMCNEHNIA (aBCONOTHASA ©
OTHOCUTeNbHas); CpaBHMBATH
YMC/IOBbIE BbIPAXKEHUS;

*  HaxoAWUTb 3HAYEHMS KOPHS,
CTerneHun, norapudma,
TPUTOHOMETPUYECKNX BblpaXKeH W
Ha OCHOBe onpejeneHuns,
MCNOMb3ya NPU HEOOXOANMOCTH
WHCTPYMEHTa/bHble CPeACTBa;
MONb30BaTbCA NPUOAVKEHHO
OLIEHKOI Npu NpakTUYecKnx
pacyerax;

*  BbINOMHATL NPeo6pa3oBaHUS
BbIPQXKEHWNI, NPUMEHAS (OPMY b,
CBSAI3aHHbIE CO CBOWCTBaAMM
cTeneHewn, norapnupmos,
TPUTOHOMETPUYECKUX (DYHKLNIA,

MCN0Nb30BaTb NPMOBGPETEHHbIE
3HAHUA U YMEHUS B
NPaKTUYECKON AeSATENIbHOCTU U
NOBCEAHEBHOMN XXU3HWU:

e [NA NPaKTUYEeCKMUX pacyeToB Mo
(hopmynam, BKAOYasA (OPMY/ibl,
cofepxalline cTeneHn, pagukansl,

PopMbl N METOAblI KOHTPONA U OLEHKN

pe3ysibTaToB 06y4eHUs

[NMpakTnyeckune 3aHATUA,
NHAnBUAyanbHblIE MPOEKTHI.

[MpaKTnyeckne 3aHATUS.
TecTnpoBaHue.
KOHTpO/IbHbIE PaboThl.

MpakTuyeckne 3aHATUA.
NHanBunayanbHble MNPOEKTI.
BHeayauTopHas caMoCTOSTe/IbHaS
paboTa

MpaKTUYecKune 3aHATHS.
PacueTHo-rpadinyeckne 3afaHus



norapummbl un
TPUTOHOMETPUYECKNE (DYHKLMUMN,
MCMonb3ys NPy He06X0AMMOCTH
CnpaBoYHblE MaTepuasnbl u
npocTeilne BblYNCINTENbHbIE
yCTpOliCTBa.

DYHKUMN N TpaprKn

YMETh:

. BbIYNCNSATL 3HAUYEHME PYHKLMW NO
3alaHHOMY 3HA4YeHW0 apryMeHTa
NpW pasINYHbIX cnocobax 3afaHus
QYHKUMY;

e  OnpeaensTb OCHOBHble CBOWMCTBA
YMCNOBbIX (hYHKLWIA,
WNNOCTPUPOBATb MX Ha rpadukax;

*  CTPOMTb rpaMKn N3y4YeHHbIX
(hYHKUMIA, UNNOCTPUPOBaTL MO
rpaMKy CBOWCTBA 31EMEHTAPHbIX
PYyHKUNA;

*  1CMONb30BaTb MNOHATME (YHKL MM
ANS OnucaHus 1 aHanmsa
3aBUCUMOCTEI BEMNYNH;

MCMoMb30BaTb NPUOGPETEHHbIE
3HAHUSA U YMeHUs B
NPaKTUYECKOW fesiTeNIbHOCTU U
NMoBCeAHEBHO XXN3HMU:

e [N8 ONWUCaHWs C NOMOLLbIO
(YHKLMIA pa3nyHbIX
3aBUCUMOCTEN, NpeAcTaB/ieHns Ux
rpauyeckun, NHTepnpeTaymm
rpadmKos.

Ha4yana matemMaTnyeckoro
aHa/in3a

YMETb:

*  HaxoAWTb NPOWU3BOAHbIE
aNIeMeHTapHbIX PYHKLWIA;

*  1CMONb30BaThb MPOU3BOAHYIO ANA
N3yYeHUst CBOMNCTB PYHKLUIA 1
MOCTPOEHUSA TPaPpUKOB;

*  MPUMEHATb NPOU3BOAHYIO ANA
npoBeAeHNst NPUGINXEHHbIX
BbIYMCNEHWNIA, peLlaTh 3afaum
MPUKNagHOro XxapakTepa Ha
HaXoXAeHne HanboNbLLEero u

MpaKTnyeckune 3aHATUA.
TecTupoBaHue.

[MpakTnyecKne 3aHATUS.
TecTupoBaHue.

NuansupyanscHble NPOEKTHI.
TecTupoBaHue.
KOHTpO/bHbIE paboThl.

PacyeTHO-rpajuyeckme 3agaHus
[MpakTu4yecKne 3aHATUS.
BHeayanTopHas caMOCTOATE/IbHAA
paboTta

MpakTUYecKne 3aHATUS.
NHauBuayanbHble TBOPUYECKME 3afaHus.

[MpakTuyecKne 3aHATUS.
TecTupoBaHue.

[MpakTnyeckne 3aHATUS.

[MpakTu4yecKne 3aHATUS.
PacuyeTHO-rpauyeckune 3agaHus



HaWMEHbLLIEr0 3HaYeHuS;
BbIYUCNATL B NPOCTENLLNX CNyYasx
naowann n obbembl €
MCNO/Ib30BaHMEM ONpPeaeneHHOro
MHTErpana;

MCMNOMb30BaTb NPUOBGPETEHHbIE
3HaHUSA N YMeHUs B
NPaKTUYECKOWN AesTeNIbHOCTU U
NOBCEAHEBHOM XU3HWN NS
pelleHnst NpUKNaaHbIX 3a4ay, B
TOM yuncne coymanbHo-
3KOHOMMYECKMX N PUNYECKUX, Ha
Han6oMbLUNE N HaUMEeHbLLINE
3HaYeHNs, Ha HaXOXAeHMe
CKOPOCTU U YCKOPEHUS.

YpaBHEHNA N HEPABEHCTBA

yMeTb:
pewaTb pauuoHasbHble,
nokasaTte/ibHble,
norapupmunyeckue,
TPUTOHOMETPUYECKUNE YPABHEHMS,
CBOAALLMECA K IMHERHBIM U
KBajpaTHbIM, a TaKxe
aHanorn4yHble HepaBeHCTBA U
CUCTEMBI;

MCNoNb30BaTb rpauUUecKnin meTos
PELLEHNN YPaBHEHUI U
HEepPaBEHCTB;

n306paXkaTb Ha KOOPAMHATHOM
MNOCKOCTUN peLleHns YpaBHEHWN,
HepaBeHCTB U CUCTEM C ABYMSA
HEN3BECTHbIMU;

COCTaB/IATb W pellaTb YpaBHEHUSA U
HepaBeHCTBa, CBA3bIBaOLLMNE
HEeN3BECTHbIE BE/INYUHbBI B
TEKCTOBbIX (B TOM yucre
NPUKNagHbIX) 3ajayax.

NCNONb30BaTb NMPUOGPETEHHbIE
3HaHUS U YMEHUSA B
NPaKTUYeCKON AeATeNbHOCTU U
NoBCEeAHEBHOWN XUN3HW:

ANs NOCTPOEHMS U UccnefoBaHUA

PacyeTHO-rpaduyeckue 3agaHus

MpaKTu4yeckne 3aHATUA.
BHeayguTopHas camocTosTeNbHas
paboTa

[MpakTuyecKkune 3aHATUA.
VHpuBnayanbHble TBOPYECKNE 3aaHuS.
BHeayauTopHaa camocToATeNbHas
paboTa

MpaKTMYecKune 3aHATHUS.
PacueTHo-rpadmyeckune 3afaHus

[NMpaKTnyeckue 3aHATUA
NHanBnayanbHble MNPOEKTHI.

[NMpaKTnyeckune 3aHATUA
BHeaynTopHasa camocToAaTe/IbHadA
paboTa

[MpakTu4yecKne 3aHATUS.
HanBuayanscHble TBOpYECKMe 3a4aHns.
KOHTpO/IbHbIE paboThl.



NPOCTENLLMNX MaTeEMATUUYECKUNX
MO/Ienen.

KombunHatopuka, ctaTucTuka u
Teopusi BePOATHOCTE

YMeTb:
pewartb npocTenmne
KOMOWMHATOpPHbIE 3afa4n MeTOLOM
nepebopa, a Takxe C
MCNOJ/Ib30BaHNEM M3BECTHbIX
thopmyn;

BbIYUC/ATH B NPOCTENLLUX CNyYasx
BEPOATHOCTU COBbITUIA HAa OCHOBE
nojcyera ymcna MCXo0B;

MCMNoNb30BaTb NMPUOGPETEHHbIE
3HaHUS N YMEHUA B
NPaKTUYeCKO AeATENbHOCTM 1
NOBCEAHEBHON XN3HW:

ANa aHanm3a peanibHbIX YNCNOBbIX
AaHHbIX, NPeACTaBeHHbIX B BUJE
avarpamm, rpagMkos;

aHanm3a nHgopmaymm
CTAaTUCTMYECKOr0 XapakTrepa.

FTEOMETPUA

YyMETb:
pacno3HaBaTb Ha yepTexax u
MOJENAX NPOCTPaHCTBEHHbIE
(hOpMbl; COOTHOCUTL TPEXMEPHbIe
00BEKTHI C MX ONUCAHUAMMU,
N306paXKeHNAMN;

OMUCbIBaTb B3aMMHOE
pacnosioXXeHune NPSMbIX 1
MIOCKOCTeN B NPOCTPaHCTBE,
apryMeHTUpoBaTb CBOM CY>KAEHNA
006 3TOM pacnono>XeHuu;
aHanM3npoBaTb B MPOCTENLLNX
C/lyyasax B3aMMHOE pacnosioXeHune
00BLEKTOB B NPOCTPAHCTBE;
n306paxkatb OCHOBHbIE
MHOTOrpaHHUKN N KPYT/ble Tena,
BbIMOJIHATb YEPTEXM MO YCNOBUAM
3ajau;

CTPOUTb NPOCTENLLINE CEYEHNS
Ky6a, npusmbl, nupamuibi\
pewartb NAaHUMeTpUYeCcKue u

[MpakTuyeckne 3aHATUA.
PacuyeTHO-rpajuyeckme 3afaHus

NHanBMayanbHble TBOPUECKME 3alaHNS.

PacyeTHO-rpauyeckue 3agaHus

[MpakTU4ecKne 3aHATUA.
TecTupoBaHue.

[MpakTuyeckne 3aHATUA.
KOHTpO/IbHbIE PabOoThI.
PacuyeTHoO-rpaduyeckme 3afaHus

Nccneposatenbckas pabota
MpaKTnyeckne 3aHATUA.

[MpakTnyecKkne 3aHATUS.

TecTnpoBaHue.

NHanBuayanbHble TBOpUYECKMeE 3afaHuS.

[MpaKkTnyecKkne 3aHATUA.

[MpakTu4yecKne 3aHATUS.
PacyeTHO-rpajmyeckme 3agaHus

PacuyeTHO-rpaduyeckue 3agaHus



npocTeiiline CTepeoMeTpuYecKme
3afa4M Ha HaxoXeHune
reoMeTpMUecKnMX BENNYNH (4/IVH,
yrnos, nnowagnen, 06bLemMoB);

*  UCMONb30BaTb NPMW pPeLleHny
CTepeoMeTpUYECKNX 3afau
NNaHMMeTPUYECKUe PakTbl 1
MeToApbl;

*  NPOBOAWTbL AOKa3aTe/bHble
pacCy>XAeHus B X04e peLLeHuns
3agau;

MCNO1b30BaTh NMPUOGPeTEHHbIE
3HaHWNA U YMeHUs B
NPaKTUYeCKON AeATe/IbHOCTU U
NOBCEAHEBHON XN3HW:

*  [NS uccnepoBaHus
(MofennpoBaHMs) HECNOXHbIX
NPakTUYeCcKMX CUTyaumnin Ha
OCHOBE M3Y4YeHHbIX (opMy U
CBOWCTB (mryp;

e BblYMUCNEHMA 06BbEMOB M Nowaaen
NMOBEPXHOCTEN NPOCTPAHCTBEHHbIX
Ten Npu peLeHnn nNpakTUYecKmx
3afay, ucnonb3ys npu
HeobX04NUMOCTM CMPaBOYHUKM
BbIYMCNUTE/IbHbIE YCTPONCTBA.

3HaTb/ chopmupoBaTh:

-NpeAcTaB/eHNs 0 MaTeMaTUKe Kak
4acTy MUPOBOW KyNbTypbl N MeCTe
MaTeMaTVKN B COBPEMEHHOIA
LMBMAN3aLMN, CNOCO6aX OMMcaHms
SIBNEHNI peanbHOro Mupa Ha
MaTemMaTUYECKOM $I3bIKE;

- MpeAcTaBNeHNs 0 MaTeMaTUYeCKMX
MOHATUAX KaK BaXKHENLLNX
MaTeMaTMyecKMX MoAensx,
MO3BO/AOLMX ONUCLIBaTb M M3y4vaTb
pasHble NPOLECChI N ABNEHWS;
NMOHMMaHMe BO3MOXHOCTH
aKCMOMAaTNYECKOr0 NMOCTPOEHMS
MaTeMaTUYeCKNX TEOPUIA;

[MpakTnyeckune 3aHATUA.
TecTnpoBaHue.
NHanBuayanscHble TBOpYeCKMe 3afaHuns.

[MpakTu4yecKne 3aHATuS.
KoMnbloTepHOe TeCcTMpOBaHMe.
KOHTpO/bHbIE paboThl.

HaneupyanbHble MPOEKTHI.
[MpakTuyeckne 3aHATUS.
PacyeTHo-rpaduyeckme 3afaHus
KOHTpO/IbHbIE paboThl.

NHanBMAayanbHble MNPOEKTHI.
BHeayauTopHas caMoCTOSTe/IbHaS
paboTa

HanBnayanoHble MPOEKTHI.
TecTupoBaHue.



NNAHVWPOBAHWE YUYEBHbIX 3AHATU C UCMOJIb3OBAHVEM AKTUBHbIX
N MHTEPAKTUBHbBIX ®OPM N METOAOB OBYYEHWA

Ne

n/n Tema yye6HOro K;g-
3aHATUA
yacos
1 TpuroHomeTtpuyecKkas u 2
nokasatesnibHas opma
KOMTMMEKCHbIX ymncen.
2. MpAMbIE M NIOCKOCTN B 3
npocTpaHcTBe.
3. PelleHune 4
TPUTOHOMETPUYECKMX
ypaBHeHU
MOBbILIEHHOW
CNOXHOCTU
4. Mnowanb NOBEPXHOCTU 2
yacTeli wapa
5. TMpubnmxeHHble MeTOAbI 1
BblUUC/IEHUA
onpefenieHHoro

nHTErpana

AKTUBHbIE N
WHTEePaKTUBHbIE
thopMbI N MeTO/bI

06y4eHuns
pas6op
KOHKPETHbIX
CUTyalmnii
MeTo[ paboTbl B MasibIX
rpynnax: Kpyrfiblil cTon
metof «Cutyauus-
ynpaxHeHue»

MeTOj «MO3roBOM
WTYpM»
AenoBas mrpa

(hopMupyemble yHUBEPCA/IbHbIE
yuyebHble feincTena

NINYHOCTHbIE

JINYHOCTHbIE, KOMMYHUWKaTUBHbIE

no3HaBaTesibHbIE.

peryndatTmnBHbIE

KOMMYHWKaTUBHbIE, MMYHOCTHbIE



NNCT NUBMEHEHUI N AONONHEHWIN, BHECEHHbLIX B

PABOUYYHO NMPOIMPAMMY

Ne W3MeHeHWs, fata BHECEeHUA W3MEHeHWus;
CTpaHuUbl C UISMEHEHUNEM;

Bbl/10
OcCHoBaHue:
Moanuch NMUa BHECLIEro M3MEHEHUS

Ne W3MeHeHUus, faTa BHECEHUS W3MEHEHUS;
CTPaHMULbl C USMEHEHUEM;

BbI/1O

OcHoBaHue:

Moanuchb LA BHECLLIEro U3MEHEHNS

Ne M3MeHeHWs, faTta BHECEHUS W3MEHEeHWUS;
CTPaHULbl C U3MEHEHUEM;

BbI/10

OcHoBaHue:

Moanuce nnua BHECLLIEro U3MeHeHUs

No W3MeHeHusi, JaTa BHECEHWUS W3MEHEHWs,
CTpPaHMULbl C USMEHEHWNEM;

BbI/TO

OcHoBaHue:

Moanuch NMUa BHECLIEro M3MEHEHUS

Ne

CTANO

CTAJIO

CTAJO

CTANO
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MUHUCTEPCTBO CENbCKOro X035MCTBA U NMPOA0BONLCTBUS CaMapCKoii o6nacTy

CopaepxaTtenbHas aKcnepTn3a paboyeldi nporpammbl yye6HOro npegmMmeTa

oY .04 MaTtemaTunka
35.01.11 MacTep CeNbCKOX03AMCTBEHHOI0 NPON3BOACTBA

«AJleKCeeBCKOe NpoeccuoHanbHoe yUYnnmue»

QKCIEPTHOE SAK/TIOYHEHWE

HanmeHoBaHMe 3KCNEPTHOro nokasaresns

JkcnepTusa pasgena 1 «MacnopT nporpammbl y4e6HOro npegmeta»

Tpe60oBaHUA K YMEHUAM W 3HAHWAM COOTBETCTBYIOT MEPeUNCEeHHbIM B TEKCTE NPUMEPHOW nporpamme
B nyHkTe 1.3 ykaszaHbl OK, Ha (hopMMpPOBaHUE KOTOPbLIX OPUEHTUPOBAHHO COfepXaHve npeaMeTa

AkcnepTusa pasgena 1 «CTpyKTypa 1 cogepXaHve y4ebHOro npesmeTar
Cofep>XaHue BUAOB YYeOHOI AeATENbHOCTM B NPUAOXKEHUN «KOHKpeTU3aLUmMs pe3ynbTaToB OCBOEHNSA NpeaMeTa»
COOTBETCTBYET TpeboBaHMA K pe3ynbTaTam npegmeTa («<yMeTb», «3HaTb»).
CogepxxaHue npunoxeHns «KoHKpeTun3aLms pesyibTaToB 0CBOEHMS MpeAMeTa» pa3paboTaHO C opueHTauumein Ha OK.
CTpyKTypa nporpammbl Y4e6HOro npefMeTa COOTBETCTBYET MPUHLMNY eANHCTBA TEOPETUYECKOTO U NPaKTUYecKoro
0byueHus.
CopepxkaHue Tabnuubl 2.2. COOTBETCTBYET NPUOXeHNO0 «KOHKpeTU3aUms pe3yibTaToB OCBOEHNS MpeaMeTax.
YPOBHM YCBOEHUS COOTBETCTBYIOT BMAaM yUebHOI AesTeNbHOCTY B pasgene.
Cofep>aHune camoCTOATENbHOWM paboThbl CTYAEHTOB HamnpaBfeHO Ha BbIMO/HeHWe TpeboBaHWi K pe3ynbTatam OCBOEHUS
npegmeTa («yMeTb», »3HaTb»).
P opMyNMPOBKM CaMOCTOSATENIbHOW paboTbl MOHUMAKOTCA OA4HO3HAYHO.
Pa3fensl nporpaMMbl y4ebHOro npeameTa BblAeneHbl AUAAKTUYECKN Lie1ecoobpasHo.
CopepXaHue yyebHOro marepuana CooTBeTCTBYeT TpeboBaHUAM K 3HAHWUAM N YMEHUAM.
O6beM BpeMeHU LOCTAaTOYeH ANS 0CBOEHMS YKa3aHHOro cofep)aHus y4yebHOro marepuana.
O6bem 1 cogepkaHue n1abopaTopHbIX WM NPaKTUYeCKMX paboT onpegeneHbl ANAaKTUYECKN LienecoobpasHo U COOTBETCTBYHOT
TpeboBaHMAM K YMEHUSM U 3HAHUAM.
MpuMepHas TemaTnKa KypCcOBbIX paboT COOTBETCTBYET LiefiiM ¥ 3afa4aM OCBOEHWS yuebHOro npeameta (MYyHKT 3amnosHAeTcs,
ec/in B Nporpamme npegmMeTa NpeLycMoTpeHa KypcoBas paboTa).

OKcnepTnsa pasgena 3 «YCnoBusa peanusauuu rnporpaMmmbl npeamerar

MepeuncneHHoe obopyfoBaHMe obecrneynBaeT NPOBeAEHNs BCEX BULOB MPaKTUUECKUX 3aHATUI , NpefyCMOTPEHHbIX
nporpammoi y4yebHOro npeamerta.
MepeyeHb peKOMeHLYeMOW OCHOBHOM W AONONHUTENLHOM NUTepaTypbl BKIOYAKOT 06LLef0CTYNHbIE UCTOUHUKM.
MepeuncneHHble VIHTEpHET-pecypcbl aKTyasibHbl U JOCTOBEPHbI.
MepeuncneHHble UCTOUYHUKM COOTBETCTBYIOT CTPYKTYPE U cOAepXXaHWo NporpaMmel y4eGHOro npegmMeTa.
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19.  VIHOpMALMOHHbIE NCTOYHMKM YKa3aHbl C YHETOM COAepXKaHus npegmeta. aa
OkcnepTumsa pasgena 4 KoHTposib 1 oueHKa pesyibTaToB 0CBOEHUS MpeameTa
20.  OCHOBHble MOKa3aTenu OLEeHKN pe3ynbTaToB 06y4YeHMs NO3BONMAIOT OAHO3HAYHO ANArHOCTUPOBATb YPOBEHb OCBOEHWA YMEHWIA  fa
1 YCBOEHME 3HAHWIA.

21. HammeHoBaHWe hOPM M METOAO0B KOHTPOAS U OLEHKN OCBOEHHbIX YMEHWUIA 1 YCBOEHHbIX 3HAHWUI TOYHO U OAHO3HAYHO aa
OnucbIBaeT MpoLeaypy aTTecTaumu.

L 22.  ®opmbl 1 METOAbI KOHTPO/S M OLEHKN NMO3BONSET OLEHUTb CTENEHb OCBOEHUS YMEHUIA 1 OCBOEHWS 3HAHWIA. aa
23. B npunoxeHue Ne 1ykaszaHbl y4e6HbIe 3aHATHS C NCMONb30BAHUEM aKTUBHbIX U MHTEPAKTMBHBIX IOPM U METOL0B 06YUEHNS. aa
24. B npunoxeHue Ne 2 ykasaHbl nepeyeHb petepaToB ( [OKNAA0B), MHAMBUAYANbHbLIX NMPOEKTOB na
SAKNHOYEHWE (13 Tpex abTepHaTUBHbIX NMO3ULWIA CrieyeT BblOpaTb OfHY) fa HeT
MporpaMma AUCLMNAKHBI MOXET ObITb PEKOMEH0BaHa K YTBEPXKAEHUIO na

MporpamMmy ACLWNANHBI CliesyeT peKoMeHA0BaTh K A0paboTKe
Mporpammy AUCLUNIUHBI CRefyeT PeKOMEeH0BaTb K OTK/IOHEHUIO

3ameyuaHus 1 peKOMeHAaLMmM 3KcnepTa no opa6oTke

Pa3paboTumk nporpamMmmbl Y L, [ T.N. MNetposa/ Mpeacenatens MK /H.B. 3oToBa/
«36» Neo 20/6 . « 30 » o#. 20/6 .
3am. gupekTtopa no YTP /IK.®. NBaHoBa/
«3%» 2 0 r
— "
BHe cr'/'r/epTr:' SAmecThTeNb avpekTopa no YTMP He(Teropckoro rocyfapCTBeHHOro TeXHMKyMa

LOo/MKHOCTb, MecTo paboThl

7 H.M. Tumakosa /
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