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Pabouasi mporpamma yueOHOTO mpemmera «MaTematukay pa3paboTaHa B COOTBETCTBHH C
TpeOOBAHUAMU:
o (benepanbHOrO TOCYOApCTBEHHOTO OOpasoBarenpHOro cranmapra (mamee — DIOC)
cpenHero odriero o0pa3oOBaHUs;
o (enepasbHOrO  rOCYHapCTBEHHOrO  CTaHAapTa  CpeaHero  mpoeCCHOHANIBbHOIO
obpaszosanus (nanee — CI1O) mo cnermansHocTu: 39.02.01 ConmanpHast padora;

® -MpOTpaMMbl MO MaTeMaTHKe 0a30BOr0 ypPOBHS Ha YyPOBHE CpPemHEro oOImero

oOpazoBaHusi pa3pabOTaHHOW HAa OCHOBE IOJIOKEHWH M TpeOOBaHUI K pe3ysbTaTraMm
OCBOEHHsI OCHOBHOH 00pa3oBaTenbHOM mporpaMmsl, npeactaBieHHbix B PI'OC COO, a
TakkKe C ydétoMm (QenepanbHON paboueil mporpaMMbl BOCIHMTAHHS M KOHLENIIHU
npenosiaBaHus yueOHoro mpeamera «MaTemaTuka» B 0Opa3OBaTENbHBIX OPraHU3ALMIX
Poccuiickoii @enepauny, peamu3ylOMNX OCHOBHBIE OOpa30BaTENIbHBbIE IPOTPAMMBL.
Copneprxanue mporpaMMel 10 MaTeMaTHKE HAIPABJICHO Ha (OPMHPOBAHUE E€CTECTBEHHO-
HAY4YHOH KapTHHBI MUpa OOydYaromuxcsi npu oOyueHHH UX MaTeMaTHKe Ha 0a30BOM
YPOBHE Ha OCHOBE CHCTEMHO-IESTENbHOCTHOro moaxoma. Ilporpamma mo ¢usuxe
cootBercTByeT TpeboanusimM ®I'OC COO k maHUPYEMBIM JIMYHOCTHBIM, MTPEIMETHBIM
U METaNpenIMEeTHBIM pe3yJbTaTaM OOyuYeHHs, a TaKKe Y4YHUThIBAeT HEOOXOAMMOCTH
peanm3ali  MEXKIPEOMETHbIX CBsi3ell ¢ (U3MKOH M C €CTeCTBEHHO-HAyYHBIMU
yueOHBIMHU TIpenMeTaMu. B Hell ompenessiroTcss OCHOBHBIE LENN U3YYeHHUsT MAaTeMaTHKU
Ha YpOBHE CpefHero odmero o0pa3oBaHus, IJIAHUPYEMbIE PE3YJIbTaThl OCBOEHHS Kypca
MaTeMaTHKH: JINYHOCTHBIE, METANPEIMETHBIE, IpenMeTHbIE (Ha 6a30BOM ypPOBHE),

o PEeKOMEHNALUSAMH [0 OpPraHU3alMU TOJNY4eHHs] CpemHero ooOmero oOpa3oBaHUS B
mpenenax OCBOSHHSI 0Opa30BaTeNIbHBIX MPOTPaMM CPeaHEro npodeccHoHaNbHOTO 00pa3oBaHUs
Ha ©Oa3e ocHOBHOro oOmero oOpa3oBaHuss C y4eToM TpeOoBaHMI  (enepantbHbBIX
rOCYAapCTBEHHBIX OOpa30BaTENBbHBIX CTAHAAPTOB H  IOJYYaeMOH CHELHMAJbHOCTH WU
npodeccun  cpegHero  mpodeccuoHanbHOrO — OoOpaszoBanusi  (mmcbMo  JlemaprameHTa
rOCYAapCTBEHHON MONMMTUKU B cepe moarotoBku paboumx kampoB u JAIIO MwunobpHayku
Poccunm ot 17.03.2015 Ne 06-259), ¢ yuerom Ilpumepnoii ocHOBHOI 0Opa3oBaTeIbHOM
MporpaMMbl cpefHero odmero oOpa3oBaHMs, ONOOPEHHOU pemeHueM (eaepasbHOro YYeHO-
METOIMUYECKOro oObeanHeHus1 no oduiemy oOpaszoBaHuro (mporokos ot 28 mronsa 2016 roma
Ne2/16-3);,

. NPUMEPHOI mporpaMMsbl yueOHoro npeamera «MareMaTnka» il MpodhecCHOHATBHBIX
o0pa3oBaTeNbHBIX ~ OpraHU3alMii, pPEKOMEHIOBaHHOW @DenepajbHBIM  TOCYJAPCTBEHHBIM
aBTOHOMHBIM yupekaeHueM «PenepanbHblil HHCTUTYT pa3BUTHs oOpasoBaHus» (nanee — @PI'AY
«®HPO») B KauecTBE MPUMEPHOH MPOrpaMMBbl Ul PeajH3alud OCHOBHOHN MpodecCHOHaNIbHON
obpaszoBarenbHoil mporpammbel CITO Ha Ga3e ocHOBHOro o0IIero oOpa3oBaHUs C MOJyYEHUEM
cpennero obmero obpasosanusi, TPOTOKod Ne 3 ot «21» utonst 2015r., perucTpaioHHBINA HOMEP
peuens3uu Ne 375 ot «23» uronst 20151, OT'AY «OHUPO».

Pabouass mporpamma ydeOHOro mnpeamera «MareMaTukay COOTBETCTBYET



TpeOoBarmsM paboTomaTens, OPHEHTHPOBAHA HA YIOBJIETBOPEHHE NOTPEOHOCTH B
BBICOKOKBAJU(UIIMPOBAHHBIX KaJApax pPbIHKA TPyAa.

IIpodeccroHanpHasi AEATENBHOCTb BBIYCKHUKOB, OCBOMBLIMX mporpammsl CIIO
HampaByieHa Ha  QopmupoBaHue 3(PQPEeKTUBHON, KAUYECTBEHHOW  COBpPEMEHHOM
oOpaszoBaTenbHON CcHCTEeMBI B 00JacTH M3yudeHHs! mpeamera «MaTemaTtukay NpU3BaHA
obecrieuuTh  KOHKYPEHTOCIOCOOHOCTb  BBIYCKHMKOB ~ Ha  PbIHKE  YCIyI B

npodecCHoHaNBbHON eATETPHOCTH

Conepxanue mporpammbl «MaTeMaTHKa» HAmpaBjeHO Ha OOCTH)KEHHE CIIETYIOLHX
neJsien:
obecrieuenrne CHOPMHUPOBAHHOCTU TPEACTABICHUH O COLMANBHBIX, KYJIBTYPHBIX W
HCTOPUYICCKHUX q)aKTOan CTaHOBJICHHUA MAaTCMAaTUKU,
obecrieuerre CHOPMHUPOBAHHOCTU JIOTHYECKOTO, ANTOPUTMHUECKOTO M MaTEMAaTHYECKOTO
MBIIIJICHUSA,
obecrnieueHne COPMHUPOBAHHOCTH YMEHUI MPUMEHATD MOJTyYEHHbIE 3HAHUS TPU PEIICHUH
Pa3JIMYIHBIX 3aa4,
obecrieuenne  C(OPMUPOBAHHOCTH  MPENCTABICHWA O  MaTeMaTHKE KaKk  YacTu
o0IIedeNnoBeueckoil KyJIbTypbl, YHUBEPCAJIbHOM SI3bIKE HAYKH, IMO3BOJISIIOINEM NHCHIBATH U
H3ydaThb PpEAJIbHBIC MPOLUECCHI U ABJICHUS.



COJEPKAHUE

1. ITACIIOPT ITPOTPAMMBI YUEBHOI'O IIPEIAMETA. ... 5

1.1. O6nacTh MPUMEHEHHS TPOTPAMMBI YIEOHOTO TIPEIAMETA. .. ..o\ 5

1.2. Mecto yaebHOTO npeaMera B CTPYKTYpe OCHOBHOH Mpo¢heCCHOHANIBbHON
00Pa30BATENBHON TPOTPAMMBL. .. ...\ttt ettt S

1.3. Pe3ynbTaThl OCBOCHUS YUEOHOTO TMPEAMETA. .. ... ...\t eee et a e 5
1.4. Konu4ecTBO 4acOB HAa OCBOEHUE MPOTPAMMBI YIEOHOTO TIPEaAMETA. .. ................ 9
2. COOEPXXAHUME YVUEBHOI' O ITPEIMETA U TEMATHUYECKOE
TUTAHUPOBAHUE . 9
2.1. O6beM yueOHOTO mpeaMeTa U BUIbI y4eOHOW PadOThI. ... 9
2.2. TemaTnuecKui TIAH YIEOHOTO TPEIMETA. .. ... ... .ooeovieeieeiieiieeieee e 10
2.3. Conepxanvie MPOGOUITBHOM COCTABIISTIOIICH ... ... ... 22
3. YCJIOBUA PEAJIMBALIMU YUEBHOI'O IIPEAMETA ... 30

4. KOHTPOJIb 1 OLIEHKA PE3VJIbTATOB OCBOEHUA YYEBHOI'O



1. IMACHOOPT NPOTPAMMBI YYEBHOI'O ITIPEJJIMETA «MATEMATHUKA»

1.1. O6nacTh npuMeHeHHst NPOrPaMMBbI Y4eOHOT0 MpeAMeTa
IIporpamma yueOHOrO npeaMeTa «MaremaTtuka» SIBJIAETCSL YaCTbIO
obmmeobpaszoBarenpHOro Hukia obpasosarenbHoit mporpammsel CI1I0 — mporpaMMbl MOATOTOBKH
kBanupuuupoBaHHbix padounx, cnyxkamux (manee — IITIKPC) mo cnemumansrocTrn 39.02.01
CouuanpHas pabora

1.2. Mecro yue6noro npeamera B crpykrype INIMNKPC
YuebHbIII TpeaMeT «MareMaTuka» SBISETCST OOS3aTENbHONW Ul U3y4YEHHS
OUCIHUIUIMHON  o0meo0Opa3oBaTebHOrO  y4eOHOrO IHMKJIA TpPEeAMETHONW o0nacTu
«Matematnka u wuHpopmatukay @PI'OC cpemnero obmero oOpasoBaHHs B
COOTBETCTBUH C TEXHUUECKUM IpoduiieM mpodeccnoHaIbHOTr0 00pa3oBaHusl.

YpoBeHb ocBoeHHst yueOHoro mpenmera B cootBercTBuu ¢ PI'OC cpemnero obmiero
obpa3oBaHus 6a30BbIIL.

Peanmzaums conmepskaHust yueOHOrO mpeaMmera MpeanojaraeT COONOIeHHe MPUHIINIA
CTPOTOH MPEEeMCTBEHHOCTH 1O OTHOIIEHUIO K COIEPKaHHMI0 Kypca «MaremaTuka» Ha CTYNEHH
OCHOBHOTO 00I111er0 00pa3oBaHHsI.

B To e Bpemst y4eOHBIH mpeaMer «MatemaTukay mis  TpodheCCHOHATBHBIX
00pa3oBaTeNbHBIX OpraHu3aui 001a1aeT CaMOCTOSITEIbHOCTBIO B LIEJTBHOCTBIO.

Pabouas nporpamma y4ueGHOTro npenmera «MaTeMaTHKay HMEET MEKITPEIMETHYIO CBSI3b
¢ obOmeoOpa3oBarenbHbIMU  y4eOHBIMU TipeaMeramMu  «DPusuka», «MHOCTpaHHBIA S3BIKY,
«O0mecTBo3Hanuney, «HHpopMarnka» u mpodeccnoHaTbHbIMU mnpenMeraMu  «OCHOBBI
ANEKTPOTEXHUKNY, «OCHOBBI MPEANPUHIMATENCTBAY .

Nzyuenne yuebHOro mpemmera «MaTteMmaTHKa» 3aBEpIIASTCS UTOTOBOW aTrTecTalueil B
dopme sk3amena B pamkax ocoenus [IIIKPC Ha 6aze ocHOBHOTO 00111ero 00pa3oBaHHsI.

1.3. Ilnanupyembie pe3yabTaThl 0CBOEHMS MpeaMeTa:
Ocoboe 3HaueHue npeaMer uMeeT pu OPMHUPOBAHUN U PA3BUTHH OOIIHX

KOMIIETEHIUN!
Kon HaumeHnoBanue pe3ynbraTa oOydeHus Ne tem
OK. 01 | BeiOupats ciocoOr! pernenus 3a1a4 npodheccHoHaIbHON 1.1

ACATECIIbHOCTHU NPUMCHUTECIBHO K PA3JIMYHBIM KOHTCKCTAM:

OK. 02 | Mcnonp30BaTh COBPEMEHHBIE CPEICTBA MMOMCKA, aHAIN3A U 1.1-3.1
UHTEpHpeTanny HHPOpMaLuu 1 HHPOPMALTMOHHBIE TEXHOJIOTHU
IUTSL BBITIOJTHEHUS 3a7a4 MPO(HeCCHOHABHOW AeSTeIbHOCTH:

OK. 03 | IlnmaHupoBaTh U peaTn30BbIBATh COOCTBEHHOE MPO(ECCHOHAIBHOE
U JINYHOCTHOE Pa3BUTHE, MPENNPHUHAMATENLCKYIO AEATEIbHOCTD B
npodeccuoHanbHOM chepe, HCMOTB30BaTh 3HaHUS O PrHAHCOBOH | 2.1
I'PAMOTHOCTH B Pa3JIMYHBIX JKH3HEHHBIX CUTYAIHSIX:
OK . 04 | 3ddexTnBHO B3aUMOIECHCTBOBATH U PadOTATh B KOJUIEKTHUBE U 1.1-3.1
KOMAaHJIE :
OK. 05 | OcyuiecTBiATbh YCTHYIO U MUCbMEHHYI0 KOMMYHHMKALIMIO HA 3.1




rocyapcTBeHHOM si3blke Poccuiickoit denepauuu ¢ y4eTom
0CcOOSHHOCTEH COLMAIBPHOTO U KYJIBTYPHOTO KOHTEKCTA!

OK . 06

IIposiBiATH rpakNaHCKO-NMATPUOTUYECKYIO TO3ULIHIO,
IEMOHCTPUPOBATh OCO3HAHHOE MOBEACHUE HA OCHOBE
TPATULOHHBIX OOIIEUEIOBEUECKUX LIEHHOCTEH, B TOM YHUCIIE C
y4€TOM FapMOHHU3aLMH MEKHALMOHAIBHBIX U MEXPETrHOHAJIbHBIX
OTHOLIEHUM, IPUMEHATh CTAHJAPThl AHTUKOPPYILIHOHHOIO
MOBEIEHUS:

2.1

OK . 07

ConeicTBOBAaTh COXPAHEHUIO OKPYKAIOWIEH Cpenbl,
pecypcocOepekeHNI0, TPUMEHSTh 3HaHUS 00 N3MEHEHUHU
KJIMMaTa, PUHIHITEI OEPEKIMBOTO MPOU3BOACTBA, 3P (HEKTUBHO
JEHCTBOBATh B YPE3BbIUYANHBIX CUTYALUSX!

OK . 08

Ucnonb3oBatk cpencTsa GU3NIECKON KYIbTYPbI IJIsI COXPAHEHUS
U YKPEIUIeHHs 30POBBs B ITponecce MpodhecCHOHaNbHON
AESATEIbHOCTH U TIOANEPKAHHUS HEOOXOAMMOTO YPOBHS
(u3nIeCKOH MOATOTOBICHHOCTH:

OK .09

IMonp3oBaThcst mpodeccuoHaNbHON TOKyMEHTalMeH Ha
rocyaapCTBEHHOM U MHOCTPAHHOM A3bIKAX.

OcBoenue conmepkanust y4eOHOW  AMCHMIUIMHBI  «MareMaTukay

JIOCTH)KEHUE 00YUYArOIIUMUCS CIIEAYIOIIUX Pe3y/ibmamos:

obecnieunBaeT

JUUYHOCHIHbBLX,

JIP.01

c(OpPMHPOBAHHOCTD MPEACTABICHUI O MATEMATUKE KaK YHUBEPCATBHOM SI3bIKE
HayKH, CpPEICTBE MOJAECIUPOBAHUS SBJICHUH W NPOLIECCOB, UAEAX U METOHAX
MaTEMaTHUKU,

JIP.02

MOHUMaHHUE 3HAYMMOCTH MAaTE€MAaTUKU AJi1 HAyYHO-TEXHUYECKOro Mporpecca,
cOpPMHPOBAHHOCTbL  OTHOIIEHUST K  MaTeMaThKe KaKk K  4YacTu
oOlIeveNnoBeueckoll  KyJabTyphl 4epe3 3HAKOMCTBO C HCTOpHENH pa3BUTHS
MaTeMaTHUKH, SBOJIOIIMENH MAaTeMaTUIECKUX UACH;

JIP.03

pa3BUTHUE  JIOTUYCCKOI'O MBIIIJICHUA, NPOCTPaHCTBEHHOTO BOO6pa}KeHI/I$Ij
AITOPUTMUYECKON  KyJNbTYpPbl, KPUTHYHOCTU MBIIUICEHHs HA  YPOBHE,
HeoOxomumoMm  anst  Oynymedi  nmpogecCHOHANbHOH — NMESTENbHOCTH, st
MPOJOJIKEHHsI 00pa30BaHUs U CaMOOOPa30BAHUS,

JIP.04

OBJIAACHUE MATCMAaTUYCCKUMU 3HAHUAMU U YMCHUAMU, HeO6XOI[I/IMbIMI/I B
HOBCGHHGBHOﬁ KU3HH, O OCBOCHUA CMEXKHBIX CCTCCTBCHHOHAYYHBIX
AUCHUIIIMH W AUCHHUIIIINH HpO(beCCI/IOHaJ'IbHOFO HUKJIa, Jd  TOJIYUCHUA
obOpasoBaHusi B oOmactsax, He TpeOyromux yriyOJeHHOW MaTeMaTHYeCKOH
MOATOTOBKY,




JIP.05

TOTOBHOCTb U CIMOCOOHOCTh K OOpA30BaHUIO, B TOM HHUCJIE CaMOOOPa30BaHUIO,
Ha TMPOTAKCHUU BCeH JKHU3HH, CO3HATCJIBHOC OTHOLUCHHUE K HENPCPBIBHOMY
00pa3oBaHUIO KaK YCJIOBHIO YCIENTHOW MPOQecCHOHANBHONW U OOIIeCTBeHHOMN
NesITeIbHOCTH;

JIP.06

TOTOBHOCTh M CIIOCOOHOCTD K CAMOCTOSTEJIbHONW TBOPUECKOW M OTBETCTBEHHOM
NEeSITEeJIbHOCTH,

JIP.07

TOTOBHOCTh K KOJUIEKTUBHOH pPabOTe, COTPYAHHYECTBY CO CBEPCTHHKAMH B
o0pa3oBaTeNbHON, OOIIECTBEHHO TMOJIE3HOH, Y4eOHO-HCCIeNOBATENbCKOM,
MIPOEKTHON U IPYTUX BUAAX ACSITEIBHOCTH,

JIP.08

OTHOILIICHUEC K HpO(beCCHOHaJ'IbHOfI ACATCIBHOCTH KaK BO3MOXKHOCTH y4aCTHUSA B
pPEeIICHUN JIMYHBIX, O6H_[eCTBeHHbIXj rocyniapCTBCHHLIX, O6H_IeHaLII/IOHaJ'IbeIX
npolem;

Memanpedmemu blxX.

MP.01

YMEHHE CAMOCTOSATENIBHO ONPEENATh LU ASITENbHOCTH U COCTABIIATH ILIaHbI
NESTEIbHOCTH,  CAMOCTOATENBHO  OCYLIECTBJSATb,  KOHTPOJUPOBATH WU
KOPPEKTUPOBATh AEATENBHOCTL, MCIOJb30BATh BCE BO3MOXKHBIE PECYpPChI IS
OOCTHXKEHUsS] TOCTABJIICHHBIX LN W pealn3alud IUIAHOB JEsTEJbHOCTH,
BbIOMPATh YCIELIHBIE CTPATETHH B PA3JIMYHBIX CUTYALUSX;

MP.02

YMEHHE TPOAYKTHBHO OOIIATBCS W B3aUMOACHCTBOBATH B  IpoOIECCe
COBMECTHON [I€TENIbHOCTH, YYUTBIBATh MO3UIMH JAPYIHX YYaCTHUKOB
AesaTeIbHOCTH, 3P PEKTUBHO pas3peraTh KOHPIUKTEL,

MP.03

BJIAICHNE HABBIKAMHM  IIO3HABATEJIbHOW, y4eOHO-HUCCIEAOBATENIbLCKOH U
NPOEKTHON NeSITEIbHOCTH, HABBIKAMH Pa3peIIeHHs MpoOyieM; CrIOCOOHOCTh U
TOTOBHOCTh K CAMOCTOSITEJIbHOMY IMOMCKY METOJOB pEIIEHHs MPaKTHUYECKHX
3a7a4, MPUMEHEHHUIO PA3JINYHBIX METOAOB MO3HAHHUSI,

MP.04

FOTOBHOCT M  CHOCOOHOCTH K  CaMOCTOSITENIbHOW — WH(OPMALMOHHO-
MO3HABATEIBHON AESTENbHOCTH, BKJIIOYAsh YMEHHE OPHEHTHUPOBATHCS B
pPa3JMYHBIX  UCTOYHUKAX  WHQPOpPMAIMK, KPUTHYECKU  OIECHHBATh U
UHTEPIPETUPOBATH HHPOPMAIIHIO, MOTyYaEMYI0 U3 PA3IMYHBIX UCTOUYHUKOB,

MP.05

BJIAZICHUE SI3BIKOBBIMHU CPEACTBAMM. YMEHHE sICHO, JJOTUYHO M TOYHO H3J1ararhb
CBOIO TOYKY 3PE€HUs], UCIONB30BATh a[I€KBATHBIE S3bIKOBBIE CPENCTBA,

BJIAJCHHE HABbIKAMH  TIO3HABATENIbHOW  pediekcuu  Kak  OCO3HaHUs
COBEPIIAEMBIX NEUCTBUH U MBICIUTEIBHBIX IPOLIECCOB, UX PE3YJNbTATOB H
OCHOBAHU, I'PaHUIL] CBOETO 3HAHUS U HE3HAHMsI, HOBBIX NIO3HABATENIbHBIX 33424
U CPENCTB ISl UX AOCTHXKEHHS],




MP.06

LIEJIEYCTPEMIICHHOCTD B MOMCKAX U MPUHATUU PELIeHHH, COOOPa3UTEIbHOCTD
UHTYHLNS, Pa3BUTOCTh IPOCTPAHCTBEHHBIX MPEACTABICHHH, CHOCOOHOCTD
BOCIIPUHUMATD KPAacOTy U FAPMOHUIO MUDPA,

NpeoMemHubIX:

I1P6.01

c(OpPMHPOBAHHOCTL TPEACTABJICHUH O MaTeMaTUKe KaK YacTH MHUPOBOH
KYyJIBTYpbl U MECT€ MAaTeMaTUKH B COBPEMEHHON IWBWIM3ALNU, CIOCO0ax
OINUCAHMSA ABJICHUN PEAJbHOIO MUpPa HA MATEMAaTUYECKOM SI3bIKE,

I1P6.02

c(pOPMHUPOBAHHOCTD MPEICTABIEHUH O MATEMATHYECKHUX MOHATHUSIX KaK BaKHEHIINX
MAaTEMaTHYECKUX MOJENSIX, MO3BOJIAIOIIMX OMUCBIBATh U U3y4aTh Pa3HbIE MPOLECCHI
U  sABJICHMs, IOHUMAaHUE BO3MOXHOCTH  aKCHOMAaTHYECKOTO  MOCTPOEHUs
MaTE€MaTHYECKUX TEOPHIL,

I1P6.03

BJIAACHUEC MECTOAAMH JOOKAa3aTCJIbCTB MW AJIOPUTMOB PCIICHUA, YMCHUE HX
MNPUMEHATD, MPOBOAUTDL JOKA3AaTCJIBHBIC PACCYKACHUA B XOA€ PCLICHUSA 3a1a4,

I1P6.04

BJIQJICHUE  CTAHAAPTHBIMU  MpPUEMaMU  PELIEHUs  PALUOHAIBHBIX U
UPPALMOHAJIBHBIX,  MOKA3aTEJbHBIX, CTENEHHBIX, TPUTOHOMETPUYECKHUX
YPaBHEHUH W  HEPABEHCTB, HUX CHUCTEM, HCIOJb30BAHUE TOTOBBIX
KOMIBIOTEPHBIX MPOrpaMM, B TOM 4YHCJE [JIs1 MOWCKAa MyTH pELIEeHus U
WJUTFOCTPALIVK PELICHUs] YPABHEHUIN U HEPABEHCTB,

I1P6.05

c(hOpMHPOBAHHOCTD MPEACTABICHUI 00 OCHOBHBIX MOHSATUSX MAaTEMATHUYECKOTO
aHAJIN3a U HUX CBOWCTBAX, BJIAJICHUE YMEHHEM XapaKTepU30BaTh IMOBEICHUE
(YHKIUH, WCMOJNB30BAHUE TMOJYYEHHBIX 3HAHWUN [UJIsl OTMHMCAHUS WM aHau3a
peanbHBIX 3aBUCUMOCTEN;

I1P6.06

BJIQICHUE OCHOBHBIMM MOHATUAMHM O IUIOCKUX M NPOCTPAHCTBEHHBIX
reoMeTpuUecKuX (Urypax, MX OCHOBHBIX CBOHCTBaxX; C(OPMHUPOBAHHOCTH
YMEHHUsI PacIO3HABATh Ie€OMETpUUECKHe (UTYpPhl HAa UepTeXkKax, MOAENSIX U B
peaspbHOM MHpE, MPUMEHEHHE M3YYEHHBIX CBOICTB reOMETpHUEcKuX (Guryp u
bopMyT Iy peIleHHsT TEOMETPUYECKHX 3aJad W 3a7a4 C TNPaKTHYECKUM
COZECpKAHUEM,

I1P6.07

c(pOPMHUPOBAHHOCTb NPEACTABICHUN O TPOLECCaX M SBICHUSAX, HMEIOINX
BEPOSITHOCTHBIM XapakTep, CTATUCTUYECKHX 3aKOHOMEPHOCTSIX B PEalbHOM
MHpE, OCHOBHBIX MOHATUAX BJIEMEHTAPHONW TEOPUM BEPOSITHOCTEH, YMEHHM
HAXOIUTh M OLIEHUBATh BEPOSITHOCTH HACTYIUICHHUs COOBITHH B MPOCTEHINNX
MPAKTUYECKUX CUTYALUSIX U OCHOBHBIE XapAKTEPUCTUKH CJTy4aiHbIX BEJIUYMH,

I1P6.08

BJIAACHUEC HaBbIKAMU HUCIIOJIB30BAHUA TOTOBLIX KOMIIBIOTCPHBIX MPOTrpaMM IIpU
pemiCHNH 3aa4.




OcBoeHue copepkaHusi y4eOHOro mpenMera «Marematukay obecrieunBaeT
dopMupoBaHHEe W pa3BUTHE YHUBEPCAIBbHBIX Y4eOHBIX NEHCTBHHA B  KOHTEKCTE
NPEEMCTBEHHOCTH (POPMHUPOBAHHUS OOIUX KOMIIETEHIIHH.

Buabl yHuBepcaJbHbIX O0mue KoMneTeHIHU
y4eOHBIX JeHcTBHIl (B coorBercTBuH ¢ PI'OC CIIO
no npodeccun)
JInuHOCTHBIE OK 1. Beilbupare cmocoObl  pemieHuss — 3amad
npodeCCHOHATBPHON AEATENbHOCTH NPHUMEHUTENBHO K
(obecnieunBaroT LIEHHOCTHO - | pa3nMYHBIM KOHTEKCTaM:
CMBICJIOBYIO opuenrauuto | OK 3. IlmaHupoBaTh W peajn30BbIBATH COOCTBEHHOE

ofyyaromuxcss W OpPUEHTALMI0 B
COLIMAJTBHBIX POJISIX U MEKJIMYHOCTHBIX
OTHOILIEHUSIX)

npodeccroHasbHOe M JIUYHOCTHOE  pa3BHUTHE,
NpeANPUHUMATEIIBCKYTO ACATCIIBHOCTD B
npodecCuoHaNbHON cdepe, MCHONB30BATh 3HAHUS TIO
(bMHAHCOBOW TPAMOTHOCTH B PA3JIMYHBIX SKH3HEHHBIX
CUTyalusx:

PeryasituBHbI€
LeJIETIONIaraHue, MJIAHUPOBAHUE,
MIPOTHO3UPOBAHUE, KOHTPOJIb

(KOppeKLusI), CaMOpPEryJsilus, OLEHKa
(obecnieunBaroT OpTraHHU3aALIUIO
o0y4aromuMucsi  cBoe  ydeOHOMH
TeSTeTbHOCTH)

OK 2. Ucnonb30BaTh COBPEMEHHBIE CPEICTBA [TOUCKA,
aHaJM3a ¥ UHTepIpeTau HHPOpMaLnu 1
UH(POPMALIMOHHBIE TEXHOJIOTHH IJIS1 BBITOJHEHHS 3a7a4
npodeCCHOHATBHON eI TETbHOCTH:

OK 3. IlnanmpoBaTh W peain30BbIBATH COOCTBEHHOE
npodecCHOHaIbHOE M JINYHOCTHOE  Pa3BHUTHE,
NPEANPUHUMATENBCKYIO IeSTeTbHOCTD B
npodecCHoHaNbHON cepe, UCHONB30BATh 3HAHUS TIO
(bMHAHCOBOW TPAMOTHOCTH B PA3JIMYHBIX SKH3HEHHBIX
CUTYyaLUsIX:

OK 7. CopeiicTBOBaTh COXPAHEHHUIO OKPY)KAIOLIEH
cpenbl, pecypcocOepekeHUI0, MPUMEHATb 3HAHUS 00
U3MEHEHUH  KJIMMaTa, [PUHLUNBI  OEpesKIMBOTO
MPOU3BOACTBA, 3¢ dhekTuBHO NEeHCTBOBATH B
YpPe3BhIYANHBIX CHTYAIIHSX:

ITo3HaBaTe1bHDBIE

(obecrieunBalOT  MCCIENOBATEIBCKYIO
KOMIIETEHTHOCTb, YMEHHE padoTaTh C
uHpopmanmei)

OK 9.  Tlonp3oBaTbCst npodeccHoOHATBHON
I[OKYMGHTa]_IPIefI Ha TOCyAapCTBEHHOM W HMHOCTpPAaHHOM
SA3BIKAX.

KommyHukaTusHble
(obecrieunBaroT COLIMAJIbHYIO
KOMIIETEHTHOCTh M Y4€T IO3ULHH

OPYruxX JIIOJeH, YMEHHe CIyllaTb H
BCTyNaTb B [OUAJOl, Y4acTBOBAaTb B
KOJUIEKTUBHOM OOCYXIEHHU mpodseMm,
B3aUMOJAEUCTBOBATL U COTPYIHUYATD CO
CBEPCTHUKAMH U B3POCIIBIMH)

OK 4 PaboTtatp B koMaHze, 3pHekTHBHO OOIMATHCS C
KOJUJIETaMHU, PyKOBOJICTBOM, KIIHEHTAMHU.

B nemsix moaroroBku oOydaromuxcs Kk Oyayuieit npodeccuoHanbHOM AeITeIbHOCTH MTPU
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u3yueHnn yueOHoro npenMera «MareMaTukay 3akiiaabBaeTcs OcHoBa il popmuposanus [TK

IIK 1. BoISBISATE MPOOIEMBI JIUIT TOKHUIIOTO BO3PACTA, HHBAJIUAAM
Pa3IUYHBIX KaTeTOpUil cemeil u aereit ( B TOM yucie neren
WHBAJINIOB), TPAXKIaH, HAXOAALIUXCS B TPYAHOH KU3HEHHOH
CUTYyallMy WIHM B COLIMAJIBHO OMACHOM IOJIOKEHHUH,
00ycCaBIMBarOIINE HYXKIaeMOCTb B COLIMAJIbHOM OOCITy>KHBaHHH,
OTIPENENSITh UX MOTEHINAJ B MPEOAOJICHUN OOCTOSITEIBCTB,
YXYIIAOUIUX WIH CIOCOOHBIX YXYIIIUTh YCIOBUS UX
SKU3HEACSTENbHOCTH

IIK 2 OmnpenensTs NoCaeN0BaTENbHOCTD JEHCTBUH 110 PEAOCTABIECHHUIO
yCIIyT JIUL] TIOKUJIOTO BO3PAcTa, MHBAINAAM Pa3IMYHBIX KATErOpHil
ceMel u eTeil ( B TOM YHCIe IeTei HHBAJMIOB), TPAKIaH,
HaXOASIIUXCS B TPYIHOHN JKU3HEHHOHN CUTyalliy UJIM B COLMAIbHO
ONIACHOM NOJIOKEHU U

IIK 6 ObecrieunBaTh BEACHNE JOKYMEHTAIUH B MPOIIECCE
MPENOCTABJICHNs COLUAIBHBIX YCIIYT JIUL TOXKUJIOrO BO3pacTa,
WHBAJINAAM PA3JIUYHBIX KATErOPHiA ceMei U neTeit ( B ToM Jucie
neTell MHBAJIMIOB), TPAKIAaH, HAXOIAIMXCS B TPYIHOM KU3HEHHOM
CUTYallMU WIN B COLIMAJILHO ONMACHOM MOJIOXKEHUU

1.4. Koun4yecTBo 4acoB HA 0CBOEHHE MPOrPaMMbl Y4e0HOI0 mpeaMeTa

MaxkcumanpHas yueOHast Harpy3ka oOydatorerocst — 23449acoB, B TOM YHCJIE:

- aynmurtopHas (oOs3aTeNbHasi) Harpy3ka OOYYarOIIMXCs, BKJIFOYAsl MPAKTUYECKUE 3AHSATUS —
210 4acos;

- BHEAyAMTOPHAas caMocTosiTeNbHas padota oOyvaromerocs: — 16 4acok;

- KOHCyJbpTauuu- 4 Jaca;

- 5K3aMeH -4 yaca.



2. COJAEPKXAHME YYEBHOI'O NPEJMETA U TEMATUYECKOE

INJIAHUPOBAHHUE
2.1. O6bem yueGHOro npeaMeTa u BUALI y4eGHOI paGoThbl

Bupn yueOHoit paGoTbl

O0beM yacos

MaxcumasbHasi ydueOHasi HArpy3ka (Bcero) 234
Oo0si3aTenbHas ayauTOpHAas yueOHAsI HATPY3Ka (BCero) 210
B TOM YHUCIJIE:
Teopernueckue 3aHATHA 112
MPAKTUYECKUE 3aHATUSA 98
KOHTPOJIbHBIE pabOTHI 9
WUHAWBUAYAJIbHbIN IPOEKT -
CamocrosiTesbHas padoTa o0yuaromerocs (Bcero) 16
BrimosHeHune mnpeseHtanuii u pedepatos 16
KoncyabTaumnu 4
Hmoecosan ammecmayus 6 ghopme Ik3amena 4
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2.2. TemaTtuyeckuii jiaH yueOHoro npeamera «MaremaTuka»

HaumenoBanme CoaepxkaHue y1eOHOro MaTepuaJa, jadéoparopHnie padoThbi, Oo0be Kon Kox |Hampasue
pa3aesioB H TeM NPaKTU4ecKHe 3aHATHS, M |oOpa3oBare|oOpa3oBaTr| Hus
CaMoCTOsITe/IbHASI pa0oTa 00y4uaromMXxcst 4aco | JbHOI0 | €JIbHOI0 [BOCIHUTATE]
B |[pe3yJbTaTa|pe3yjbTaT| JbHOM
PIrocC | a®rocC | paodorsl
CO0 1o
I kypc
BBEAEHUE 1
CoaepxkaHue y4eOHOro MaTepuaja JIP.O1- OK1-6 ([I'paxmanck
JIP.08 0-
MP.01;MP.0 MPaBOBOE
MaremaTuka B HayKe, TEXHUKE, SKOHOMUKE U ITPH OCBOEHUH Mpodeccuii u 1 [2MP.03;:MP.
crienmmaiapHocTen CI1O 04MP.06;M
CamocrositenpHast paboTa 00yqaroIuxcst — |P.O7IIP6.01;
PA3JIEJ 1.PABBUTHE HOHATHUS O YNCJIE 9 |[IP6.02;ITP6
Tema 1.1 Coaep:ranue yueOHOT0 MATEpPHAIA 9 | .03;IIP6.04
Pa3Butune nousitust | Llenble u panuoHanbHble ynciaa. MHOXKECTBO, ONEpaluyd HajJ MHOXKECTBAMM. 3 11P6.06;
0 uucJje Paunonanpable yncna. OObIKHOBEHHBIE M JECATHYHBIC APOOH, MPOLEHTHI I1P6.07;
ApudmeTrnueckue ornepanuy ¢ paroOHAIbHBIMU YHCJIAMH, TIPeoOpa3oBaHUs
YHCIIOBBIX BhIpakeHWH. [IpuMeneHue npoOeil W MPOLEHTOB Ul PEIIEHUs
MPUKIAAHBIX 33724 U3 PA3JIUYHBIX OTPACIIEH 3HAHUN B PEANIbHON JKU3HH.
JleliCcTBUTENIbHBIE YHUCIIA.
[Ipubmmwkennsle BbuucHeHUs. [lpaBuna OKpyrieHHs, NMPUKUAKA M OLIEHKA
pe3yJbTaTa BbIUHCIIEHMUSI.
KomnnekcHble uncia
IIpaxrrueckoe 3ansaTue Nel -2 « Apudmernyeckre 1eiiCTBUS HA YHCIAMI) 2
BxonHO! KOHTPOJIb 1
Pemenne ynpaxxHerni (B T.4. NPaKTUKO-OPUEHTHPOBAHHBIX 3a/1a4) 3
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PA3ZJAEJ 2. KOPHU, CTEHEHHU " JIOTAPHU®MbI 20
Tema 2.1 Coaeprxanue yueOHOro MaTepuajia 9 JIP.01- |OK1-6 ["paxnaHcK|
Kopnu u crenenn | KopHu HaTypaibHOM CTENEHU U3 YUCHA U UX 4 JIP.08 0 -
CBOMCTBA. MP.01;MP.0 MpaBoOBOE U
CreneHu ¢ palMOHAIbHBIMU TIOKA3aTEISIMU, UX 2MP.03;MP. MaTPUOTHY
CBOWCTBA. 04MP.06:M CCKO€
Crenenu c 1eHCTBUTENBHBIMH OKA3aTENIAMU. P.07IIP6.01;
CBolicTBa CTENeH! ¢ AeHCTBUTEIbHBIM 11P6.02;11P6
noKa3aTeneM .03;11P6.04
Pemenne nppanoHanbHBIX YPABHEHUN U I1P6.06;
HEPABEHCTB. I1P6.07;
CgotiicTBa 1 rpaduk KOpHs -OH CTENEHH.
IIpakTuueckoe 3ansatue Ne3 — 4 «BplUuCIe€HHE U CPABHEHUE KOPHEID. 4
IIpakTuueckoe 3anaTre Ne5 -6 «Pemenue nppaluvoHaIbHBIX YPABHEHUI»
Pemenue ynpaxHeHun 1
Tema 2.2 CoaepkaHue y1e0HOro MaTepuaja 6
Jlorapugm. OcHoBHOE JIorapu(hMUIECKOE TOKIECTBO. 2
Jlorapudm uncna | JlecaTudHble U HATypaJIbHbIE JOraprU(pMBL
[Ipasuna neficTuii ¢ orapupmMamu.
Ilepexon kK HOBOMY OCHOBAHHIO
IIpakrrueckoe 3ansatue Ne 7 — 8 «HaxoxaeHue 3HaueHui jorapudma mo 2
IIPOU3BOJILHOMY OCHOBAHUIO)
Pemenue ynpaxHeHun 2
Tema 2.3 Coaeprxanue yueOHOro MaTepuajia 5 JIP.O1- ['paxxnaHcK]
IIpeo6paszosanue | [IpeoOpa3oBaHue palMOHANBHBIX U UPPALMOHATBHBIX BBIPAXKEHUII. 1 JIP.08  |OK1-6 0-
anredpanvecKux [IpeobpazoBaHue CTEIEHHBIX U MOKA3aTEIbHBIX BhIPAKECHHIA. MP.01;MP.0 [IPABOBOC H
BBIPAKEHHH [IpeobpazoBanue JorapupMUIECKIX BhIPAKEHUN 2MP.03;MP. [IaTPHOTH
[Ipaxrrueckoe 3ansaTue Ne 9 «IIpeodpasoBanus BeIpAKEHHH, COAEPIKALTNX 2 04MP.06;M €CKoe
CTENEHH U KOPHID. P.O7I1P6.01; BOCITUTaHU
IIpaxrrueckoe 3ansatue Ne6 10 «IIpeoOpazoBaHue U BEIMUCICHHE 3HAYCHUH I1P6.02;T1P6 €
JOTapUPMHUECKUX BbIPAKEHUID .03:T1P6.04 Hpodeccu
KonrtponbHas padorta Nel 1 I1P6.06; OHAJIBHO-
Pelienue ynpaxHeHui 1 11P6.07, JITIHOCTHO
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€

BOCITUTaHU
e
PA3JAEJI 3. IPAMBIE U IIVIOCKOCTHU B TIPOCTPAHCTBE 17
Tema 3.1 Coaeprxanue yueOHOro MaTepuajia 17
B3aumuoe OcHOBHbBIE IOHATHSI CTEPEOMETPUN: TOUKA, NPsAMasi, MIIOCKOCTb, 7
pacnojoReHue npoctpancTBo. [IpaBuia n300paskeHus Ha PUCYHKAX: N300paKeHUs
NPAMBIX H MJIOCKOCTEH, MapajuIeNIbHBIX NPSMBIX U IIocKkocTel. [lonsTus :
MJI0CKOCTei MepPeCeKaroINeCs MIIOCKOCTH, MEPECEKAIOIINUECS PsIMasi U MJIOCKOCTb.
B3anMHoOe pacnoyioskeHue AByX MPsIMBbIX B IIPOCTPAHCTBE.
ITapannenbHOCTH NPSAMOUN U MIJIOCKOCTH.
[TapanneabHOCTD MIOCKOCTEM.
IlepnieHAUKYIAPHOCTD NPSIMOU U IIIOCKOCTH. Ilepnenaukysip
1 HaKJIOHHAs.
VYroa mexay miockocTsaMu. [leprneHaukyIspHOCTD IBYX
MIJIOCKOCTEM.
I'eomeTpuyeckne mpeoOpa3oBaHus MPOCTPAHCTBA: APAJUIEIIbHBINA IEPEHOC,
CUMMETPHUsI OTHOCUTENBHO TJIOCKOCTH.
[TapannenbHOE NPOEKTUPOBAHUE.
IInomaae OPTOroHAIBHON MPOEKLIUH.
H300pakeHne NpOCTPaHCTBEHHBIX PUTYD
IIpaktuueckoe 3anaTue Ne 11 — 12 «B3anmHoe pacnonoxeHue npsiMbIx U 6 OK1-6 ["paknaHCK|
MJIOCKOCTEM». 0-
IIpaktuueckoe 3anaTue Ne 13 -14 «IlepneHaukynsp U HaKJIOHHAS K [IPaBOBOE U]
MJIOCKOCTH. Teopema O Tpex NEepneHaUuKyIApaxy. naTpuoOTHY
IIpaktuueckoe 3anaTre Ne 15-16 «IIpusHaku u CBOMCTBA NapaJJIeNbHBIX U ecKoe
NEPNEeHINKYISPHBIX INIOCKOCTEH» BOCITUTaHU
KontponbHas padota Ne2 1 e
Pemenne ynpaxHeHHI(B T.4. IPAKTHKO-OPHEHTUPOBAHHBIX 3a1a4) 3
PA3JAEJ 4. KOMBUHATOPUKA 11
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Tema 4.1
ONEMEHTBI
KOMOUHaTOPUKM

CofepxaHue yuebHOro matepmnana

OCHOBHbIe NMOHATUSA KOMOMHATOPUKN.

3afaun Ha NoACYET Ymcna pasMeLLEeHNiA,

nepecTaHOBOK, coyeTaHMin. KomGuHaTopHOe npasusio

YMHO MepecTaHOBKN 1 (hakTopmar.

PelueHune 3afa4 Ha nepebop BapyvaHTOB.

®opmyna 6MHoMa HbtoToHa. CBOMCTBA GBUHOMUHANIBHBIX KOIP(MULNEHTOB.
TpeyronecHUK MNMackans

MpakTuyeckoe 3aHATME Nel7 -18 «PelleHne KOMOMHATOPHbIX 3adays»
PelleHMe yNpaXXHEHWUIA(B T.4. NPaKTUKO-OPUEHTMPOBAHHbIX 3aay)

PA3OEN 5 KOOPOANHATbLI U BEKTOPHI

Tema 5.1
MoHATMe BekTOpa

CofepxaHue yuebHOro matepuana

BeKTOp Ha NNOCKOCTM N B NPOCTpaHCTBE. CNOXEHME U BbIUMTAHME BEKTOPOB.
MpsmMoyronbHas (4ekapToBa) cUcTeMa KOOPAMHAT B NpocTpaHcTBe. Popmyna
paccToaHMA MeXAy ABYMSA TOUKaMW.

YpaBHEHUS cepbl, NIOCKOCTU U MPSMOIA.

BekTopbl. Mofynb BekTOopa. PaBeHCTBO BeKTOPOB. C/I0)KeHWe BEKTOPOB.
YMHOX€eHMe BeKTopa Ha Yncno.

PasnoxeHne BekTOpa No HanpasneHuam. [lpaBuno napannenenvnega. Yron
MeXay ABYMSA BEKTOpPaMMU.

Mpoekuns BekTOpa Ha ocb. KoopanHaTtbl BekTopa. CKansapHoe npovssegeHune
BEKTOPOB.

icnonb3oBaHMe KOOpAWHAT U BEKTOPOB MPU PeLLleHnn MaTeMaTnyecknx un
NPUKNaAHbIX 3afay, CBA3aHHbLIX C NMPUMEHEHUEM NpaBua LeNCTBUSA C
BEKTOpaMM.

KoopanHaTHO - BEKTOPHbLIA MeTOZ Mpy peLleHnn reOMeTPUYECKMX 3a4au.
MpakTnyeckoe 3aHATNE Nel9 -20 «BekTopbl. [LefiCTBMS C BEKTOpPaMm».

MpakTnyeckoe 3aHaTne Ne 21 -22 «CkanapHoe nNpou3BefeHne BEKTOPOB.
Yron mexay BeKTopamm»

KoHTponbHas pabota Ne3
PelleHMe ynpaxKHeHwl

11

2
2
14
14
7

NP.01- OK1-6

NP.08
MP.01;MP.0
2MP.03;MP.
04MP.06;M
P.07MP6.01;
MP6.02;MP6
.03;MP6.04

MP6.06;

MP6.07;

MpaxkgaHcK
0_
npasoBOeE "
naTpmoTny
eckoe
BOCNUTaHWU
e
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PA3JAEJ 6. OCHOBBI TPUTTOHOMETPUN 27
Tema 6.1 CoaepkaHue y4e0HOro MaTepuaja 3
OcnoBHble nonaTus | PaguanHas mepa yria. BpamarenbHoe qBHKEHUE. 2
CuHyc, KOCHHYC, TAHT'€HC U KOTaHI'€HC YUCIa.
Pemenue ynpaxnenui 1
Tema 6.2 CoaepxkaHue y4eOHOro MaTepuaja 6 JIP.O1- OK1-6 ([I'paxmanck
OcHoBHbIE OCHOBHBIE TPUTOHOMETPUUECKHE TOXKIECTBA. 3 JIP.03 0-
TpuroHomerpudec- | Dopmynbl npuseneHusi. GOPMyJIbl CIOKEHHUSL. MP.01;MP.0 NpaBoBOE U
KHe TOXKAeCTBA DopmyJibl yABOCHHsI. DOPMYJIbI TOJOBUHHOTO YIJIA. 2MP.03;MP. NaTpuoOTU4
[paktuyeckoe 3ansitue Ne 23 -24  «OcHoBHble TpuroHomerpuueckue 2 | 04MP.O6:M eCKoe
TOXKJECTBa, (POPMYJIbI MPUBEIACHUSD) P.07I1P6.01; BOCIIUTAHU
Pemenne ynpaxnenui 1 |[IP6.02;IIPG e
.03;I1P6.04
I1P6.06;
I1P6.07;
Tema 6.3 CoaepxkaHue y4eOHOro MaTepuaja 6
IIpeoGpa3soBanus [IpeobpazoBaHue CyMMBbI TPUTOHOMETPUYECKUX (YHKUIUN B MPOU3BEACHUE U 2
NpoCcTeAInX MPOU3BEIEHUS B CYMMY.
TPHTOHOMETPHYECKH | BripaskeHHe TPUTOHOMETPUUYECKUX (DYHKLUIN Yepe3 TAHTSHC MOJIOBUHHOTO
X BbIpa’KeHH apryMeHTa.
[Ipaktuyeckoe 3anstae Ne 25 -26 «IIpeobpasoBaHue TPUTOHOMETPUUYECKUX 2
b YHKIMI
Tema 6.4.1 Coaeprxanue yueOHOro MaTepuaJjia 4 JIP.O1- OK1-6 ['paxxnaHck
OGpaTHbie ApPKCHHYC, apKKOCUHYC, aPKTAaHT€HC YHCTIA. 1 JIP.08 0-
TPHUTOHOMETPHECK [ = MP.01;MP.0 MPaBOBOE U]
ClLIeHHE YIIPaKHEHUH 1 .
ne ynumm Camocmosmenshast paboma o0yuauuxcs: 2 2MP.03,MP. HaTproTHH
O4MPO6,M eckoe
Camocmosimenvras pq60ma Nel. Jloknao na memy « Mcmopus P.07IIP6.01; B OCTITAHM
mpueoHoMempuu U €€ pois 6 U3yYeHUU eCmecmeeHHO-MAMEMAMUYECKUX I1P6.02.T1P6G .
HAYKD. .03;T1P6.04
I1P6.06;
Camocmosimenvuas paboma Ne2 [looeomoexa npezenmayuu «I pagpuxu T1P6.07:
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00paAMHBIX MPULOHOMEMPUYECKUX (DYHKYUTLY

Tema 6.4.2 CoaepxkaHue y4eOHOro MaTepuaja 10
Tpuronomerpuvecku | PeineHue npoCTeHIINX TPUTOHOMETPUYECKUX YPABHEHHI U HEPABEHCTB. 3 JIP.O1- OK1-6 ['paxxnaHck
€ YPABHEHUS H IIpumeneHue oOLUIMX METOIOB PEIIeHHUs] TPUTOHOMETPHYECKHIX YPaBHEHUH JIP.08 o-
HEpPaBEHCTBA IIpaktuueckoe 3amstue Ne 27- 28 «IIpocreiimue TtpuroHomerpuueckue 4 |[MP.OLMP.O [IPABOBOC 1
YPaBHEHHS). 2MP.03;MP. NaTpUOTHY
Ilpaktnueckoe 3amatune Ne 29 -30 «Pemenne TPUrOHOMETPUUYECKHX] 04MP.06;M ecKoe
YPaBHEHUI» P.07I1P6.01; BOCIIUTaHU
KonTpombHas pabora Ne 4 1 |[IP6.02;IIPG e
Pemenue yrpakHeHHUT 1 .03:T1P6.04
Camocmosimensuas paboma o0yuaouuxca: 1 11P6.06;
Camocmosimenvuas paboma Ne3 Pechepam na memy «I pagpuueckoe peutenue 11P6.07;
ypasHenuil u Hepasencme »
PA3JIEJI 7. DYHKIIUW, UX CBOMUCTBA U TPA®UKH 27
Tema 7.1.1 CoaepraHue y1e0HOro MaTepuaja 7
DyHKUUH OynKIus, cnocods! 3ananus GpyHknun. OOnacTb onpeneneHnuss 1 MHOJKECTBO 4
3HaueHni. @yakuun. Hymu pysxkomm.
I'paduk ¢pynkunu. [loctpoerne rpadukoB GyHKINH, 3a1aHHBIX PA3ITUIHBIMU
criocobamu.
[IpeoOpazoBanust rpadUKOB PYHKIHH.
IIpaxrrueckoe 3ansaTue Ne 31 -32 «IIpeobpazoBanue rpadukos GyHKIHI 2
Camocmosimensuas paboma o0yuaouuxca: 1
Camocmosimensuas paboma Ne 4 . Pechepam na memy «Ocnosnvie ghynxyuu
u ux epachuruy
Tema 7.1.2 Conaep:kaHue yu4eOHOro MaTepuajia 3 JIP.O1-
CsoiictBa pyHkuun | MOHOTOHHOCTb, YETHOCTh, HEUETHOCTb, OTPAHUYEHHOCTD, 2 JIP.0O8  |OK1-6 ["pasknaHCK|
MEPUOTUYHOCTD. MP.01;MP.0 o-
TIpoMexkyTKH BO3pacTaHus M yObIBaHHUsI, HAUOObIIEE U HAUMEHBILEE 2MP.03;:MP. MPaBOBOE U
3HAYEHHS, TOYKH SKCTPEMyMa. 04MP.06;M NaTpUOTHY
ITpumepr! GYHKIMOHATBHBIX 3aBICUMOCTEH B peaibHBIX MpoIeccax U P.07IIP6.01; ecKoe
SIBJICHUSIX. 11P6.02;11P6 BOCIIUTAHU
CrnoxHast Gyaxums (komnosuiys). IloHsiTre 0 HenpepbIBHOCTH (PyHKIINH .03;11P6.04 e
CamocmosimensHas paboma 0o0yuarouuxcsi. 1 I1P6.06;
CamocmosimensvHas paboma Nos. lloozomoska npezenmayuig 11P6.07;
«IIpeodpazosaniie epaghurxos ynxuyiiiiy
Tema 7.2 CoaepxkaHue y4eO0HOro MaTepuaja 17 JIP.O1- OK1-6
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CreneHHbie, Tpuronomerpuueckue ¢pyHknuu. CreneHHas GYHKITHS. 6 JIP.08 ["pasknaHCK|
nokasaTteJibHbIe, ITokazarenbHas u norapudmuyueckast GyHKIHH. MP.01;MP.0 0-
Jgorapudpmuyeckue u | PeieHre nokasaTeabHbIX YPaBHEHUH U HEPABEHCTB. 2MP.03;MP. MpaBOBOE U
TpuroHomerpudecku | Pemienue norapruMHUUeCKUX ypaBHEHHI 1 HEPABEHCTB. 04MP.06;M NaTpHOTHY
¢ pyHkuum. IIpaktuueckoe 3anaTue Ne33 — 34 «Iloka3arenbHble ypaBHEHUS U 4 |P.O7IIP6.0, ecKoe
OopaTHble HEPaBEHCTBAY. 11P6.02;11P6 BOCITUTaHU
Tpuronomerpuuecku | Ilpaktuueckoe 3anatue Ne 35 = 36 «JlorapupMudeckue ypaBHEHUs U .03;11P6.04 e
e pyHKuMu HEPABEHCTBAY 11P6.06;
KonrponbHas padorta Ne5 1 I1P6.07;
Pemenne ynpaxHeHHI(B T.4. MIPAKTHKO-OPHEHTUPOBAHHBIX 3a1a4) 5
CamocmosimensHas paboma o0yyarouuxcs: 1
Camocmosimensuas paboma Ne 6 « Hcnonvzosanue ceoiicme u epaghurxos
QyHKyuil npU peutenul ypagHenuil i HepaseHcmesy
PA3JIEJI 8. MHOT'OI'PAHHUKH U KPYTJIBIE TEJIA 28
Tema 8.1 Coaeprxanue yueOHOro MaTepuajia 12 JIP.O1- OK1-6 [['paxknaHck
Muororpanauku | [oHsiTie MHOTOrpaHHUKa. Bepiiunbl, peGpa, rpaHi MHOTOTPAHHHUKA. 7 JIP.08 o-
PassepTka. MHOTOrpaHHbI€ YIJIBL. MP.01;:MP.0 [1PaBoOBOE Ui
Brinykibie MHOTOrpaHHukd. Teopema Diinepa. 2MP.03;MP. NaTPUOTHY
IIpusma. IIpsimas u HakyoHHas npusMa. IIpasunbpHas npusma. 04MP.06;M €Cckoe
Hapamenenunen. Ky6. P.07T1IP6.01; BOCIIUTAHU
IMupamuna. [IpaBunbHas mupamuna. Y ceueHHas mupamuaa. Terpasap. I1P6.02;T1P6 ¢
Ceuenus xkyba, MPU3MBI U THPAMHUIBL. .03;ITP6.04 Ipodpeccu
IIpencTaBneHye O MPaBUIbHBIX MHOTOTPaHHUKAX: OKTAdP, JOJEKadAP U I1P6.06; OHAJIbHO-
HKOCASIP. I1P6.07, JUYHOCTHO
IIpaktuueckoe 3ausaTue Ne 37 -38 « MHOrorpaHHUKI 2 ©
= BOCIIUTaHH
Pemenue ynpaxxnenui 1 o
CamocmosimensHas paboma o0yyarouuxcs: 2
Camocmosimensuas paboma Ne7. Jloknao na memy «Mnozoepannuku 6okpye
Hacy.
Camocmosimensuas ~ paooma  NoS. llpesenmayus  «36e30uamuvie
MHO2OPAHHUKU. Kpucmanivi-npupoonsie MHO20SDAHHUKY ».
Tema 8.2 Conaep:kaHue yu4eOHOro MaTepuajia 9 OK1-6
Tena u nosepxHocTu | LunnHap v koHyC. Y CeUeHHBIN KOHYC. 4 ["paxxaaHCK
BpalleHHs CedeHus IIIMHAPA U KOHYCA. o-
[Tap u cdepa, Ux cedeHuUs. MpaBOBOE U]

KacarenpHasi minockocTh K chepe
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ITpakTuueckoe 3ansitue Ne 39 -40 «I{unuunap. Konycy. 4 MaTpruoOTHY
IIpaktudeckoe 3ansatre Ne 41 -42 «Cdepa u map. BzauMHoe pacrnoioskeHue ecKoe
chepbl M MIOCKOCTH BOCIIUTAHH
Pemenne ynpaxneHnui - e
Camocmosimensnas paboma 1

00OyUaruuxXc:

Camocmosimenvuas paboma Ne 9. «Illap. Ceuenue wapa

HNJIOCKOCMBIO »

Tema 8.3 CoaeprxaHnue yueOHOro MaTepuajia 7 JIP.O1- OK1-6 [['paxknaHck
N3mepenus B OG6bem u ero usmepenue. MHTerpansaas Gopmyia oobema. 3 JIP.03 0-
reoMeTpHHu OO6BeMbl U MIIOLIAN TOBEPXHOCTEH MHOTOIPAHHUKOB. MP.01;MP.0 MpaBoOBOE U

dopmyiibl 00beMa | TUIOIIAAeH TOBEPXHOCTEN HMIMHAPA 1 KOHYCA. 2MP.03;MP. NaTpUOTHY
®opMynbl 06beMa Mapa U MIONanl chepsi. 04MP.06;M ecKoe
IMogobue Ten. OTHOLIEHHUS TIOIIAElH TOBEPXHOCTE U 0OBEMOB P.07I1P6.01, BOCITUTAHH
MOAOOHBIX TEN I1P6.02;I1P6 €
[Ipaktuyeckoe 3ansTae Ne 43 -44 «OO6beMbI U TUIOIAIN TOBEPXHOCTEH 2 .03:11P6.04
MHOTOTPAHHUKOB U TEJI BPALICHUSDY gggg’
KonrposbHas pabora Ne6 1 o
Camocmosmensnas paboma 1
00OVUarUUxXCc:
Camocmosimensuas paboma Nel0. Pechepam na memy « Konuveckue ceuenus
U UX NPUMEHEHUE 6 MEXHUKE )

PA3IEJI 9. HAYAJIA MATEMATHYECKOI'O AHAJIM3A 28

Tema 9.1 Coaep:kaHye y4e0HOr0 MATEPHAJIA 4 JIP.O1- OK1-6 ['paxxmaHcK

HocaenosatennHoct | IlocnenosarenbHocTi. CiocoObl 3aJaHUsST U CBOMCTBA YHUCIOBBIX 3 JIP.08 O-

H nocnenosarenbHocTel. [Ipenen mocneoBaTebHOCTH. MP.01;MP.0 MPaBOBOE U
CyMMHpOBaHHE MOCJen0BaTebHOCTEN. beckoHeuHO yObIBaroIas 2MP.03;MP. MaTPUOTHUY
reOMeTPUYECKast MPOTPECCUS U €€ CyMMa 04MP.06;M ecKoe
Hcnonbs3oBaHue POTPECCUU IS PEIICHUS pealibHbIX 3a/1a4d MPUKIaJHOTO P.O7T1P6.01; BOCIIUTAHU
Xapakrepa. I1P6.02;ITP6 e
Pewenue ynpaxxkHeHui 1 .03;I1P6.04

I1P6.06;
I1P6.07,

Tema 9.2 Coaeprxanue yueOHOro MaTepuajia 24 JIP.O1- OK1-6

IlpousBoanas IToHsiTHE O MPON3BOIHON (YHKLINH, €€ TEOMETPHUECKHIH U (PU3NIECKUI 8 JIP.08 ["pakmaHcK|
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CMBICIL. MP.01;MP.0O o-
IIpousBonHbIE CYMMBI, Pa3HOCTH, IPOU3BEACHUS], YACTHOTO. 2MP.03;MP. MPaBOBOE U]
[Tpou3BoaHBIE OCHOBHBIX 3JIEMEHTAPHBIX (DYHKLIHUII. 04MP.06;M naTpHOTHY
YpaBHeHHE KacaTeNnbHOI K rpaduky QyHKIMY. P.07I1P6.01; ecKoe
[pousBoaHas CIOKHON QYHKLIUH. 11P6.02;T1P6 BOCIIMTaHU
ITpumeHeHMe MTPOU3BOIHOM K MCCIIENOBAHUIO (DYHKIMI 1 TTOCTPOEHHUIO .03;ITP6.04 e
rpa¢puKoB. 11P6.06;
[IpuMepr! NCIONB30BAHUS MPOU3BOAHOM [Tl HAXOKACHUS HAITYYIIEro 11P6.07,
peLIeHHs B TPUKJIAIHBIX 3a/1a4ax.
Bropas nmponsBonHas, ee reoMeTpHIeCKHi U PU3UUECKUIT CMBICTT.
Haubonpinee v HanMeHbInee 3HaueHus QyHKINU
IIpaktuyeckoe 3amsatue Ne 45 -46 «lIpasuna puddepenuupopanms| 6
YpaBHEHHE KacaTeIbHONY.
[Ipaktuyeckoe 3anstue Ned7=48 «MccnenmoBaHue (QYHKIUH C MMOMOIIBI)
MIPOU3BOHOMNY.
Ilpaktnueckoe 3amsitue Ne 49 -50 «Haxoxnenne HanboJbIIETO,
HAMMEHBIIErO U SKCTPEMaJIbHBIX 3HAUCHUH (PYHKIIUI.
KonTponbHas pabota Ne7 1
Pemenne ynpaxnenui 7
Camocmosimensuas paboma o0yuaouuxca: 2
Camocmosmensuas paooma Nell Coodwenue «Hcmopuueckue ceedenus o
oughghepenyuanvHom ucuucieHuU ».
Camocmosimenvuas paboma Nel2 Jloxknao «Bei6oo u npoucxooicoenue
Gopmynvt Jlacpansicay.
PA3JIEJI 10. UHTEI'PAJI 1 ETO IPUMEHEHUE 14
Tema 10.1 CoaepxkaHue y4eOHOro MaTepuaja 12 JIP.O1-
ITepBooGpa3Has OrmpeneneHre u CBONCTBA MEPBOOOPA3HOIA. 7 JIP.08  |OK1-6 ["paxmaHcK
M HHTerpaJ INpaBuia HAXOKAEHHS! IEPBOOOPA3HOM. MP.01;MP.0 o-
IIpMeHeHue onpeaeNeHHOT0 HHTEerpaia Ul HAaXOKACHUS TUTOIAIN 2MP.03:MP. MpPaBOBOE U]
KPUBOJIMHEHHON TPaNeLuu. 04MP.06;M [MaTPUOTUY
@®opmyna Herotona - JleitOnnma. P.07IIP6.01; ecKoe
[Ipumeprl npuUMeHEHUs HHTErpana B PU3NKE U FEOMETPUHU I1P6.02:TIPG BOCIIUTAHH
.03;I1P6.04 o
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[Ipakrrueckoe 3ansaTue Ne 51 -52 «Brraucnerne nepBooOpasHbIX PYHKIIUI. 4 I1P6.06;
[Ipaxrrueckoe 3ansatue Ne 53 54 «Murerpan. Teopema HetotoHa-JIeitOHmmIay. I1P6.07;
KonTponbHas paborta Ne8 1
Camocmosimensuas paboma o0yuaouuxca: 2
Camocmosimensuas paboma Nol3 Joknao na memy «H3 ucmopuu
UHMESPANLHO20 UCHUCTEHUSLY.
Camocmosimensuas paboma Nel4. Pepepam na memy «llpumenenus
onpeoeeHHO20 UHMESPAIA 8 IKOHOMUKE .
PA3JIEJ 11. JIEMEHTHI TEOPUU BEPOATHOCTEU I MATEMATHYECKOM 14
CTATUCTHKHA
Tema 11.1 CoaepxkaHue y4eOHOro MaTepuaja 7 JIP.O1- OK1-6 ([I'paxmanck
OdnemeHThI Teopun | CoObITHE, BEPOSTHOCTH COOBITHS, CIIOKEHUE H YMHOXKEHNE BEPOSITHOCTEH. 4 JIP.08 o-
BEPOSITHOCTH IToHsTHE O HE3aBUCHUMOCTH COOBITHIA. MP.01;MP.0 PaBOBOE U
JMCKpeTHas cllydaiinas BeNMYHHa, 3aKOH ee pacrpee/eHus. 2MP.03:MP. NaTPHOTUY
HucnoBble XapaKTEPUCTUKU AUCKPETHON CIIy4aliHON BEJIUYHHBL. 04MP.06;M €CKOC
IToHsiTHE O 3aKOHE OOJIBIINX YHCET P.07IIP6.01; BOCIHHUTaHU
IpakTudeckoe 3ansTe Ne 55 -56 «BeraucieHue BepOSITHOCTEH, CBOMCTBA 2 |[IP6.02:TTP6 ¢
BEPOSITHOCTEN» .03:T1P6.04
CamocmosimensHas paboma o0yuarouuxcs: 1 11P6.06;
Camocmosimensnas paboma Nol5 Pegepam na memy «Kuzne u nayunas 11P6.07;
Oesimenvnocmos U. Hotomonay
Tema 11.2 CoaepxkaHue y4eOHOro MaTrepuaja 7 JIP.O1-
DJIeMeHThI IIpencraBneHne qaHHBIX (TaOIULBL, THATPAMMBIL, TPa(UKH). 3 JP.08 |OK1-6 ['paxaaHCK|
mMaTtemMaTH4deckoil | ['eHepasibHasi COBOKYITHOCTb, BLIOOPKA, CpeiHeE apU(PMETHUECKOE, METIUAHA. MP.01;MP.0 o-
CTATHCTHKH [MoHsATHE O 331a4aX MATEMATHYECKON CTaTUCTHKHU. 2MP.03;MP. NpaBoBoE U
Pemenne nmpakTuyeckux 3a1a4d ¢ IPUMEHEHHEM BEPOATHOCTHBIX METOIOB 04MP.06;M NaTpUOTHY
P.O7I1P6.01; eckoe
11P6.02;T1P6 BOCIIUTAHU
.03;I1P6.04 e
IIpaxTuueckoe 3ansaTue Ne 57 -58 «Pemenune 3a1a4 Ha pacy€T KOJUUECTBA 2 I1P6.06;
BbIOOPOK» I1P6.07;
Pemenue ynpaxHeHui 1
CamocmosimensHas paboma oo0yuarouuxcsi. 1

Camocmosimenvuas paboma Nel6. Cooobugenue na memy «CpeOHue 3nauenus

U UX NPUMEHREHUE 6 CMAMUCNIUKE »
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Pa3zpnen 12. YPABHEHUA U HEPABEHCTBA 16
Tema 12.1 CogneprraHue yueOHOro MaTepuaJjia 11 JIP.O1-
YpaBHenus PainoHanpHble U HPpALIMOHAIBHBIE YPABHEHHUS H CHCTEMbI YPaBHEHHUIL. 5 JIP.03 OK1-6 [['paskmaHCK|
M CHCTEMBI [MokasaTenbHble U JOrapupMUUECKHE YPABHEHHSI U CUCTEMbI YPaBHEHHUI. MP.01;MP.0 o-
ypaBHeHuii TpUroHOMETPUYECKUE YPABHEHHS U CHCTEMBI yPaBHEHHIA 2MP.03:MP. MPaBOBOE U
04MP.06;M MaTpuOTHY
P.O7I1P6.01; ecKoe
11P6.02;I1P6 BOCIIUTaHH
.03;I1P6.04 e
IIpakTuyeckoe 3ansatue Ne 59 -60«OCHOBHbIE IPHUEMBI PELIEHHUS 6 I1P6.06;
palMOHAIbHBIX U HPPALIMOHANBHBIX YPABHEHUI. 11P6.07,
IIpakTuyeckoe 3ansatue Ne 61-62 «OcCHOBHbIE IPHUEMBI peLIEHUS
MOKA3aTeNbHBIX U JIOTaPUPMUIECKUX YPABHEHHI.
IIpakTuyeckoe 3ansatue Ne 63 -64 « OCHOBHBIE IPUEMBI PELIEHUS
TPUTOHOMETPUYECKUX YPaBHEHUN»
Tema 12.2 ConepkaHue y4e0HOro MaTepuaja 3
HepaBencrBa PanyonanbHble 1 MppallMOHAIBHBIE HEPABEHCTBA. 2
ITokazaTenbHble U JorapupMUIECKUe HEPABEHCTBA.
TpuroHomeTpuyeckrue HepaBeHCTBA
Pemenune ynpaxnenui 1 OK1-6 ["pasknaHCK|
Tema 12.3 ConepkaHue y1e0HOro MaTepuaja 2 JIP.O1- 0-
HUcnoab3oBanue Merton unTepBasnos. Pelenne ypaBHEHUI U HEPABEHCTB C ABYMsI 1 JIP.08 MpaBoOBOE U}
CBOWCTB M rPapMKOB | MEPEMEHHBIMU U MX CUCTEM. MP.01;MP.0 NaTpUOTHY
dyHkuuii npu KonrponbHas pabora Ne 9 1 |2ZMP.03:MP. ecKoe
pelIeHHH ypaBHEH U 04MP.06:M BOCITUTAHU
H HEPABEHCTB P.07I1P6.01; €
HP602,HP6 Hpo(beccﬂ
.03;I1P6.04 OHAJIbHO-
11P6.06; JIMYHOCTHO
I1P6.07; e
BOCITUTaHU
e
HTtorosas arrectanus B popme 3xk3aMeHA(KOHCYIbTALUSA 4 1) 4
Hroro 234
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2.3. Coaepskanue nmpopuIbLHOM COCTABJISAIOINET

s

CIICIUAJIbHOCTH.

39.02.01

CoumansHas paboTta

npoduIbHON

cocrapisitomet g pasaena 1 PA3BUTHE TIOHATHUA O YUCIIE sasastoTcs

CIACAYIOMNEC TUAAKTHYCCKUC CAUHMAIIBL:

1. Iensle W pammoHajabHBIC 4YHCHA. | BemonHeHWe apupMETHISCKUX ICHCTBAN Hal
JleCTBUTETbHBIC YHUCIIA. | YUCTTAMU, HAXO0XJICHHE MPUOJIMIKEHHBIX
[TpubnumxeHHbIE BBIUMCJICHUA. | 3HQUEHUA  BEJIIMUMH W MOTPEHIHOCTEN
KomrekcHbie uncna. BBIUHCIICHUN, CPaBHEHHUE YUCIIOBBIX
BBIDAKEHUM,  HAXOXJIeHWEe  OmHuOOK B
MpeoOPa30BAHUAX U BHIUUCIICHUSX.

Cocrasmsromeit asa pazaena 2 KOPHU, CTEIIEHU U JIOT' APU®MEI apnstorcs

CIACAYIOMHUEC TUAAKTHYCCKUC CAUHMAIIBL:

2.1 KopHu HaTypajgbHOW CTENECHU U3
yuciaa W ux cpoiictBa. CTeneHd cC

pamruOHAJIbHBIMH IMOKAa3aTCIsIMU, nux
cBoiicTBa. CTereHu ¢ JICUCTBUTEIILHBIMU
nmokasarejiiMi. CBOMCTBA CTEIIEHH C

JICUCTBUTEJILHBIM IIOKA3aTEIIEM.

O3HakoMJIECHHE C TIOHATHEM KOpPHS U

MpaBUJIAMHA CpaBHEHUA KOpHEW,
dhopMynupoBaHHE OMPENCICHUS KOPHA H
CBOMCTB KOPHEU; BBIYUCIICHUE U CPABHEHUE

KOpHeﬁ, BBIIIOJITHCHHUC IIPHUKHUAKH 3HAYCHUA

KOpHS, TmpeoOpa3oBaHUE UMCIOBBIX H
OYKBEHHBIX  BBIPAKCHHM,  BBIIIOJHCHHC
pacuetoB 1o  (Qopmynam;  pemieHue
HppaIrioOHaIbHBIX ypaBHCHHIA,

O3HAKOMJIEHHUE C TOHATHUEM CTEINEHU C
JICHCTBUTEJILHBIM ITOKA3aTEJIEM.

2.2
TOXIAECTBO. [leCATUUHBIE U HATYPaAJIbHbBIC

OcHOBHOE Jorapu(pMHUYECKOE

aorapudmer.  [lpaBuna  pmedictBuii ¢

ngorapupmamu. [lepexoq & HOBOMY

OCHOBAHMHIO.

O3HakoMJIeHHE c JoTrapu(hMAYECKAM
TOXKIECTBOM, M3yUYCHHE JCCATHUHBIX ||
HaTypaIbHbBIX JorapumMoB; perieHue

Jorapu(hMUIECKIX YPABHCHHM.

2.3 IIpeoOpaszoBaHue paliMOHAIbHBIX,
HUPPaIiOHATBHBIX CTEIICHHBIX,
MMOKA3aTEIbHBIX M JIOTapH(MHUCCKUX

BBIPAKEHU .

BrinonHenne npeoOpa3oBaHUil BbIPaKEHUH,

npuMeHeHne  (Gopmys,  CBA3aHHBIX  CO
CBOMCTBaMU CTETICHEH U JIOTapU(PMOB.
Onpenenenue obsactu JIOTY CTUMBIX

3HAUEHUH JTOTapru(PMUIECKOTO BEIPAKCHHS.

Cocrasmsromeit s pazaena 3 [IPAMBIE 1 TINIOCKOCTH B ITPOCTPAHCTBE
SBJISIOTCA CIEAYIONINE TUAAKTUUCCKUE €TUHUIIBI:
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3.1 B3auMHOe pacnoyiOKEHHUE ABYX
TIPSIMBIX B MPOCTPAHCTBE.

[lepnenaukynsap W HAKIOHHASA. YTOJ

MEKTY MJIOCKOCTSIMH.
[TeprieHAUKYISAPHOCTH JIBYX
IJTIOCKOCTEM. ['eomeTrpuueckue
npeoOpa3oBaHus MIPOCTPAHCTBA:

MapajuICIbHBIA TIEPEHOC, CUMMETPHUA
OTHOCHUTENBHO TUTOCKOCTH. [Lmommans
OPTOTrOHANBHOM MPOEKLIUMU.

®opMyIUpPOBKA W TPUBEICHUE 0KA3aTEIbCTB
MPU3HAKOB B3aMMHOTO PACIIOJIOKEHUS TPSAMBIX
1 TJIOCKOCTEH; (hOpPMYIHPOBaHHE
ONPENEIIEHUM, IPU3HAKOB U CBOMCTB
MAPAJIETTBHBIX U MEPIEHIUKYJIPHBIX

TUIOCKOCTEMN, ABYTPAHHBIX Y JIMHEWHBIX YTJIOB,

BBINIOJIHEHUE  TNOCTPOEHUSA  YIJIOB  MEKIY
NPAMBIMH, IPAMONA U IUIOCKOCTBIO;
NIPUMEHEHUE TIPU3HAKOB U CBOMCTB

PACIONIOKEHHUST TPSAMBIX U IJIOCKOCTEH TpHU
pEUIEHUH 3a/1a4;, U300paXKEHUE HA PUCYHKAX U
KOHCTPYUPOBAHUE HA MOJENAX
MEPIEHIUKYJISIPOB U HAKJIIOHHBIX K TUIOCKOCTH,
OpAMbBIX, MAPAUIENbHBIX TJIOCKOCTEH, YIJIOB
MEKy TPSAMON U IJIOCKOCThIO U OOOCHOBAHHE
MOCTPOCHHUS; PEIICHUE 33/1a4 HA BBIYUCIICHUE

rCOMCTPHUUCCKHUX BCJIMYHMH.

Cocrapnsiromeit s pazaena 4 KOMBUHATOPUKA sapnsitoTes  clieayroiuye

JUJAKTHUYCCKHUEC CANHUIIBL.

4.1 OCHOBHBIE TTOHATHUA
KOMOHMHATOPHUKHU. 3agaun Ha
MMOJICYET YHCIa pa3sMELICHUH,

MEPECTAHOBOK, codeTaHui. PemeHune

337a4  Ha  mepedop  BapHAHTOB.
®dopmyna OuHOMA HeroTona.
CaoiicTBa OMHOMMHAIBHBIX
k03 pUIeHTOB. Tpeyromsuuk
[Tackans.

Nzydyenne  mnpaBuna  KOMOWMHATOPUKH U
MPUMECHECHUE TPU PEIICHUH KOMOWHATOPHBIX
3a4ad4,; KOMOMHATOPHBIX  3ajJ1a4

METOJ0M Tepedopa U Mo MPaBUy YMHOXKEHHUS,

peleHue

O3HAKOMJICHHE C MOHATHAMH KOMOWHATOPWKH:
pa3MEICHASIMH, COUCTAHUSMH,
dbopmynamu A uX

00BACHEHHE

MEPECTAHOBKAMU U
BBIUUCIIEHUS,
dbopmynm s
MEPECTAHOBOK W COYETAHUW TMPU PELICHUU

U TPUMEHCHUE
BBIUMCIICHUA  Pa3MEIICHUM,
3a/1a4; O3HaKoMmJeHue ¢ OmHomMoM HproTOHA M
TpeyroibHukoM [lackans.

Cocrasmsromeit anda pazaena S KOOPIMHATBI 11 BEKTOPHI apnstoTes cieayrome

JUJAKTHUYCCKHUEC CAWHUIIBL.

5.1 TlpssmoyronbHas (mekapToBa) CHUCTEMA

KOOpPJAWHAT B IIPOCTPAHCTBE.

chepsl, MIOCKOCTH W TPsAMON. BekTopsi.

Monyne BekTOpa.

CnoxeHue BEKTOPOB. YMHOMKEHHE BEKTOPA

YpaBHeHUs

PaBeHCTBO BEKTOPOB.

O3HakoOMJIEHHE C TIOHSITHEM BCKTOpPA,

A3YUYEHUE JICKApPTOBOM CUCTEMBI

KOOPAMHAT B MPOCTPAHCTBE, MOCTPOEHUE

I1o 3aJaHHbBIM KOOPpAHWHATAM TOYCK H

IUIOCKOCTEN, HAXOKICHUE KOOpPAUHAT
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Ha 4yKciio. Pazno)keHne BeKTOpa o Hanpas-

TOYEK; YPaBHEHUH

OKPY>KHOCTH, ¢c(hephI, INTOCKOC-

HaXO0XKACHUC

JEHUSAM.  YTOd  MEXAY  JABYMS
BeKkTOpamu. lIpoexknua BekTOopa Ha
OCb. Koopannatel BEKTOpA.

CKaJsipHOE TTPOU3BEJECHUE BEKTOPOB.
Hcnonws3oBanue KOOpJWHAT 151

BEKTOPOB pu peLIeHUU

MATCMAaTHYCCKUX u IMPpHUKJIaAHBIX

3aaay.

TH;, U3YUECHHUE CBONUCTB BEKTOPHBIX
MPaBUJI PA3JIOKEHUSI BEKTOPOB B TPEXMEPHOM

BEJIMYMH,

MPOCTPAHCTBE, MNPUMEHCHHE TEOPUHU MPH
pelleHur 3a]a4 Ha JCHCTBUS C BEKTOpPAMU,
U3YUYEHHUE CKQJIAPHOTO MPOU3BEACHUS

BCKTOPOB, NMPUMCHCHHUC TCOPHH IIPpHU PCIICHHUH

3a1a4 Ha NEeNCTBUA ¢
KOOPJAWHATHBIA METOJ, MTPUMECHEHUE BEKTOPOB
JJI

PACCTOSTHUM.

BEKTOPAMH,

BBIYHCIICHHUA BCJINYHH YIJI0B u

Cocrasmsromieit ang pazaena 6 OCHOBBI TPUT'OHOMETPHUU saensttotcs
CICAYIONIHE UAAKTHUCCKUE STMHHUIIBI:

6.1
BpamarensHoe

Pannannas Mepa

JIBVDKEHUE.

yria.
Cunyc,
KOCHHYC, TAHT€HC W KOTAHT€HC YHCIIA.

HM3ydyeHre paauaHHOTO METOJa HW3MEPSHHS
YIJIOB BpAIIEHWS W WX CBSA3H C TPaayCHOM
Mepol; HW300pakeHWE YIJIOB BpAILCHUS Ha
OKpPY>KHOCTH, COOTHECCHHE BCIIMUMHBI yIjia ¢
€Tr0 PacToIoKeHUEM;, (POPMYITHPOBAHUE
OTIPEACICHHIA TPUTOHOMETPHUSCKHX (DYHKIIHMA
JUIA  YTJIOB TIOBOPOTa HM  OCTPHIX  YIJIOB
MPSAMOYTOJIBHOTO

TPCYIroJIbHUKA U OOBSICHEHHE MX B3aUMOCBSI3H.

6.2 ®opmyJibl npuseacHus. Dopmyb

CJIOKEHUA. Gopmysibl  YIBOCHUA

Gopmyibl NOJIOBUHHOTO YTJIA.

[IpumeHEeHNE OCHOBHBIX TPUTOHOMETPUUYECKHUX

TOXACCTB pIn)b: | BbIYHCJICHHUA 3HAUYCHUN

TPUTOHOMETPHUECKUX (DYHKITUH MO OJAHOW W3
HUX.

6.3
TPUTOHOMETPHUECKUX

IIpeoOpazoBanue
dbyHKIUH B
MPOM3BEJACHUE W TPOU3BEICHUA B

CyMMBI

CYMMYy. Bripaxxenue
TPUTOHOMETPUUYECKUX (PYHKITUH Uyepe3

TAHT'CHC IIOJIOBUHHOI'O apryMCHTA.

N3yuenne oCHOBHBIX (POPMYJST TPUTOHOMETPUHN
W TIPUMEHECHHWE TNPU BBIYMCICHUW 3HAYCHUA
TPUTOHOMETPHUECKOTO BBIPAXKCHUA "
VIIPOLIEHHUS €r0; O3HAKOMIICHUE CO CBOMCTBAMU
CHUMMETPUH TOUYEK HA €IMHUYHON OKPY>KHOCTH
¥ IPUMEHEHUE UX IS BBIBOIA (hopMyIT

IMPpUBCACHHAA.
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6.4 Ilpocteiime
TPUTOHOMETPUUECKUE YPABHEHUS.
[TpocTelitue TPUroHOMETPUUECKHE
HEPaBEHCTBA.

dhopmymnam u
TPUTOHOMETPHUYECKOMY  KPYTY MPOCTEHIIHX

Penienne mo

TPUTOHOMETPHUECKUX YPaBHECHUM,

NMPUMEHEHHE  OOIMX  METOJ0B  PEIICHUA

YPaBHEHUH IPU  PELIECHUHA

TPUTOHOMETPUYECKUX  YPABHEHHUU, YMECHHE
OTMEUYaTh HA KPYre PEIECHUS NPOCTEHIINX

TPUTOHOMCTPHUUCCKHUX HCPABCHCTB.

6.4.1 ApkcuHycC, apKKOCHHYC,
APKTAHTEHC.

O3HakoMJiIeHHE C  TOHATUEM  OOpaTHBIX
TPUTOHOMETPUUYECKUX  (DYHKIMIA, W3yUCHHE
OTIpEACTICHU  apKCHHYCa, apKKOCHHYCA,

apKTaHTeHCca uYwnciaa, (HOPMYJIHMPOBAHHUE WX,
M300paKEHUE HA CAVUHUYHON OKPYXKHOCTH,

MMPUMEHEHHE TTPU PELICHUN YPABHCHUM.

Cocrasmsomedt g pasgena 7 ®YHKIMU, UX CBOMICTBA U TPA®UKU
SBJISIOTCA CIICAYIOININE TUIAKTHUECCKUE €TUHUIIBI:

7.1.1 OOnacte onpeneneHua ¥ | O3HAKOMJIEHUE C TIOHATHEM TEPEMECHHOM,
MHOECTBO 3HAUCHMUIA; rpaduk | npuMepamMu 3aBUCUMOCTEHN MEXKTY
(¢yHKIIMKA, TOCTpOEHWUE  TPadUKOB | MEPEMECHHBIMA, O3HAKOMJICHHE C TIOHITHEM
(yHKIMNA, 3a7aHHBIX  PA3IMYHBIMU | rpadka,  OMPEACNICHHE  MPUHAIICKHOCTH
crocodamu. TOuku Tpaduky QYHKIUH, ONPEHCTICHUE TI0
dbopmyite TmpocCTeiiIieii 3aBHCUMOCTH, BHAA €€
rpaduka; O3HAKOMJICHHE C ONPEACICHUEM
dbyaknmn, GOpPMYyTUPOBAHHUE €T0; HAXOXKICHUE
o0IacTH ompeaeneHus U 00JacTh 3HAYCHUH
dhyHKIINN.
7.1.2 ~ MOHOTOHHOCTb,  YE€THOCTb, | O3HAKOMJICHUE Cc MpUMEpaMu
HEUYETHOCTb, OTPaHUYCHHOCTH, | PYHKIIMOHAIBHBIX 3aBUCUMOCTEH B pPeabHBIX
MEPUOANUYHOCTD. [IpoMmexxyTku | Iporieccax W3 CMEXKHBIX  JTUCITUTIINH,
BO3paCTaHUs u yObIBaHUS, | 03HAKOMJICHHE c JIOKa3aTeIbHBIMU
HauOoJIbIlICe u HAUMEHbIIEE | PACCYKACHUAMU HEKOTOPBIX CBOMCTB
3HAYECHUS, TOUYKH AKCTpEMyMa. | TUHEHHOW W KBaApaTUIHOW  (PyHKIHA,
I'padmueckas UHTEpIpETAIUA. MPOBEJCHUE UCCIIETOBAHUS JIUHEHHOM,
[Tpumepsl (hyHKIIMOHAIIBHBIX | KYCOYHO-TMHCHHOM,  APOOHO-IMHEHHOH |
3aBUCUMOCTEH B PEaJTbHBIX TPOIECCAX | KBaAPAaTHUHONH  (yHKIWHA, TOCTPOECHUE WX
u apiieHAsIX. Apudmerndeckue | rpaduKoB, TOCTPOCHUE € UTEHUE TPAPUKOB
omeparu Han (pyskmmamu. CroxkHast | GYHKITHI, NCCIICTIOBAHNE dbyHKIINN,

dbynkmusa (kommnosuius). [loHsaTue o
HENPEPBHIBHOCTH (PYHKIIHH.

COCTaBJICHWE BWAOB (QYHKIHA 1O JaHHOMY
YCIOBHIO, PELUIEHUE 3a7a4 Ha OSKCTPEMYM;
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BBITIOJTHCHUC npeoOpa3oBaHmit rpaduka
dhyHKIINN.

7.1.3 OOnacte  ompeneiacHus U

o0acThb 3HAUYECHUNA

dhyHKITHN.
I'padmk obpaTHO# HyHKITHH.

oOpaTHOH

N3yuenne moHsATHS ~ OOparHOW  (hyHKIHH,
OTIPENICICHNE BHJA M TOCTpoeHWEe Tpaduka
obpaTtHOM (DYHKIMH, HAaXO0XXJICHHE €€ 00JIacTH
OnpeaeSICHUs u obnactu 3HAUCHMUIA. ;
MIPUMEHEHHUE CBOMCTB dbyHKIII pu
UCCIICIOBAHUM YPABHEHUHN U PEIICHUH 3a7a4 Ha
SKCTPEMYM;  O3HAKOMJIEHHE C  TOHATHEM
CJIOKHOU (PYHKITHH.
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7.2 Onpeneneanst  (yHKIUAH, WX
CBOMCTBa u rpaduky.
[TpeobpazoBanus rpadpuKoB.

[TapannenbHblii NEPEHOC, CUMMETPUS
OTHOCHUTEJIbHO OCEH KOOpJAUHAT U
CUMMETPHUSI OTHOCUTEJIBHO  Hayajia
KOOPAWHAT, CAMMETPUS OTHOCUTEIBHO
NpsAMON Y = X, PACTS’KCHHUE U CIKATHE

BJOJIb OCEH KOOPIMHAT.

Boraucnenne 3naueHuii PyHKIHMI 110 3HAYSHUTO
aprymMeHTa; ONpeaeIICHUE TTOJIOKEHU TOYKH Ha
rpadpke IO €¢ KOOpJAWHATaM W Hao0O0poT;
dbyakmAd s
CpaBHEHUS 3HAUCHUM CTEMIEHEH W JIOTapu(hMOB;

UCIIOJIL30BaHUE CBOWCTB

MOCTpOeHUE  TpaduKoB CTEMCHHBIX  H
Jorapu(hMAYECKAX dhyHKIHI, pelieHue
MOKa3aTeIbHbIX u JorapuMUIECKIX

YPAaBHCHUA W HEPABEHCTB MO M3BECTHBIM

aqropuTMaM; O3HAKOMJIEHHE C  IIOHATHEM
HETIPEPBIBHON  Tepuoandeckord  (yHKINH,
O3HAKOMJICHUE C TIOHATUEM TaPMOHUYECKUX
konebannii ; O3HAKOMJICHHE C TOHATHEM
Pa3pBIBHOM MEPUOIUIECKON (byHKIUH,
MPUMEHEHNE CBOWCTB (DYHKIMIA /TSI CPAaBHCHUS
3HAUEHWH TPUTOHOMETPUUYECKAX  (DYHKITHMH,

pELICHUsT TPUTOHOMETPUYECKUX YPABHECHUM,

MOCTPOCHHUE rpauKoOB 00paTHBIX
TPUTOHOMETPHUYCCKUX dbyHKIUH u
ompeneiicHue 1Mo TpadukaM HMX CBOMCTB;

BBITIOJTHCHHE TTPeoOpa3oBaHus rpaduKoB.

Cocrasnsromeit ansg pazaena 8 MHOI'OI'PAHUKI U KPYTJIBIE TEJIA sasnstorcs
CIEAYIOINAE AUAAKTHUCCKUE €TUHUIIBI:
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8.1 Bepumunb, pebpa, TpaHu
MHOTOTPaHHHUKA. PazBepTka.
MHororpansusle  yribl.  Beinykiibie
MHOTOrpaHHUKH. Teopema Oiinepa.
[Ipu3zma. Ilpsamas w  HakIOHHaA
MpU3Ma. [IpaBunbHas MpU3Ma.
[Tapannenenunen. Ky6. Ilupamuna.

[IpaBunbHas mnupamuga. YcedeHHas
nupamuaa. Terpasap. CuMMeTpuu B
KyOe, B MapajuieNieunee, B IPU3Me 1
nupamuje. Ceuenus kyOa, OpU3Mbl U
nupamMuael. [Ipeacrasnenue 0
MPABWJIBHBIX MHOTOTPaHHUKAX
(TeTparape, Kyoe,
JI0ICKA’IPE U UKOCAIIPE).

OKTas3pe,

Onucanne ©  XapaKTePUCTHKA PA3TUUYHBIX

BHUOOB MHOI'OI'PAHHHUKOB, IICPCUHHUCICHUC HX

SIEMEHTOB W CBOMcTB,  M300paxkeHue
MHOTOTPAaHHUKOB M BBITIOJIHCHUE MOCTPOCHHUS,

BBIUHCJIICHUEC JTUHCUHBIX SJICMCHTOB W YIJIOB B

MPOCTPAHCTBEHHBIX KOH(HUTYpaIusx,
apryMEHTUPOBAHUE CBOHUX CY>XJICHUI;
MOCTPOCHUE TMPOCTEUIIMX CEUCHUH Kyoa,

MPU3MBI, MHPAMHUIBI, TPHMEHEHHE (HAKTOB H
CBEJACHUN W3 IUIAHUMETPUU, O3HAKOMIICHHUE C
BUJAMU CUMMETPUH B MPOCTPAHCTBE,
(hopMyIIHpOBaHHE ONPEACIICHUH W CBOMCTB;
NPUMEHEHUE  CBOMCTB

CUMMETPUH  TIPH

peIICHAN 3a1ad4; WCTOJIb30BAHNE
MPUOOPETEHHBIX 3HAHUM ISl UCCICAOBAHUS U
MOJICITUPOBAHUS HECJIOKHBIX 3aj1a4;
M300paXE€HUE OCHOBHBIX MHOTOTPAHHUKOB H

BBITIOJTHCHHUC PUCYHKOB I10 YCIIOBHUAM 3d4a4.

8.2 IlunuHap U KOHYC. YCEUEHHbIH
koHyc. OcHOBaHHWe, BBICOTA, OOKOBas
oOpasyroias,
CCUCHHUS W

MTOBEPXHOCTD,
pasBeptka. OceBbie
CCUCHMS, TMapaUICIbHbIC OCHOBAHMIO.
I[llap = cdepa,

KacarenpHast miockocTh k cepe.

nux CCUCHMHA.

O3HakoMJiIeHHEe C BUJAMH TEJ BpalllCHUA,
(hopMyITHPOBAHHETCOPEM O
MJIOCKOCTHIO W TJIOCKOCTH, KacaTeNbHOW K
cepe;

CCUCHHM,

CEUCHHMH IIapa

3aga4 Ha

BBIYHCJICHHUC

peHICHuUcC MMOCTPOCHUC

JUIWH, PACCTOSTHUH,

YIJIOB, IJIONIAACH; TPOBEACHUE N0KA3ATEIbHbBIX

paccyKIeHuH MpyU PEWICHUH  3374adY,;
NMPUMEHEHHE  CBOMCTB  CUMMETPUU  TIpH
pelIeHWr  33Ja4 HA  Tela  BPallCHHS,

KOMOMHAIIMIO TeJ; HM300paKEHHE OCHOBHBIX
KPYIJIBIX TEJI W BBINOJHEHHE PUCYHKA [0
YCIIOBHIO 33J1a4H.

8.3
WnTerpansHas

O0beM U €ero U3MEPEHHE.

dbopmyia
oObemMa

o0neMma.
KyOa,
napauIeIIeInIe /1,

Gopmyisl
MPAMOYTOJIBHOTO
MIPU3MBI,

LWJINHIPA. Gopmyisl

oObema IMApaMHu bl u KOHYCaA.

@opMyJibl  TIOMAANW MOBEPXHOCTEH

MWIMHApPAa ©W  KoHyca. Dopmyisl
ob0bemMa mapa W TUomManau CQepsl.

Ilono6ue Ten. OTHOIIEHUS TUIOIIAAEHA

O3HakoMJIEHHE ¢ TOHATUAMM IUIOHIAAU U
o0beMa, aKCMOMaMHW W CBOWCTBAMU, PCILCHUE
3a]a4 Ha BBIUMCIEHUE TUIOLAAEH TUIOCKHUX

¢uryp;
00BEMOB TPOCTPAHCTBEHHBIX TEJ, PEIICHUE

HU3YUCHHUC TCOPCM O BBIYHUCIICHHH

33/1ad Ha TpPUMEHEHHE (HOPMYNT BBIUMCICHUS
00beMOB; u3ydeHue (HOPMYJT ISl BBIYUCICHUS
MJIOMAACH TOBEPXHOCTEH MHOTOTPAHHHUKOB H
TEJ BpPAILCHUA, O3HAKOMJICHHE C METOAOM

BBIUKCIICHUAA TUIOMAAN TOBEPXHOCTH CQEpHI;
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MOBEPXHOCTEN 1 00BEMOB MO00HBIX
TE.

pelmieHrne 3a7a4 Ha BBIYMCIICHUE IUIOIIANCH
MMOBEPXHOCTH MPOCTPAHCTBEHHBIX TEJ.

Cocrasnsromeit asa pazaena 9 HAUAJIA MATEMATHUUYECKOI'O AHAJIM3A
SBJISIOTCA CIIEAYIONINE TUAAKTHUCCKUE €TUHUIIBI:

9.1 CnocoObl 3aganus u cBoiicTBa | O3HAKOMJIEHUE C  TOHATHEM  YHUCJIOBOM
YUCIIOBBIX MOCJICTOBATEIPHOCTEH. | TTOCIIEIOBATEFHOCTH, O3HAKOMJICHUE C
[TonsiTue 0 mpejaesie | MOHATHEM — Tpenejia  MOCJEI0BaTEIbHOCTH,
MOCJIEIOBATENBHOCTH. O3HAKOMJICHHE C  BHIYUCIICHHEM  CYMMBI
CymiecTBoBaHue Tpeaesa OCCKOHEUHOTO YHCJIOBOTO Pps/ia;, pEHICHUE
MOHOTOHHOM OTPAaHWYCHHOH | 3374 Ha TPUMEHEHHE (POPMYIBI  CyMMBI
nocieaoBaTeibHOCTH. CyMMHUpPOBaHUE | OECKOHEUHO  YOBIBAIOIIEH  T'E€OMETPUUECKON
MOCJICTOBATEIPHOCTEH.  BeCKOHEUHO | mporpeccuu.

yObIBarOIIIas reOMETpUICCKas

MPOTPECCHS U €€ CyMMa.

9.2 Tlowsatme o  mnpousBoAHON | O3HAKOMJIEHUE C TIOHSATHEM MPOU3BOHOM;
dbyHKIMK. YpaBHEHWE KacaTeIbHOW K| M3ydCHHUE u dhopmynupoBanue ee
rpapuxy  Pynakmuu.  [Ipow3BogHbBIC| MEXAaHWUECKOTO W TE€OMETPUUYECKOTO CMBICIA,
CYMMBI, Pa3HOCTH, TPOU3BEIACHUS, | H3yUCHUE aNrOpuTMAa BBIUHCIICHUS]

JAaCTHBIC. HpOI/IBBOI[HBIe OCHOBHBIX

MPOU3BOAHOM HA TNPU- MEpPE BBIUMUCICHUA

MTHOBEHHOM CKOPOCTH U
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AJIEMEHTAPHBIX (hyHKIAH.
[IpumeHnenue MPOU3BOAHOMU K
HACCIIENOBAHUIO dbyHKITH "u

MTOCTPOCHHMIO rpadukoB. [Ipon3BoHbIC
obparHOli (DYHKIMH W KOMIO3WIIHH
¢dbyaknun. [lpumepsl UCMONB30BaHUS
MPOM3BOMHOW  JUIS  HAXOXJACHUS
HAWJIYUIIeTO PEIICHUS B MPUKIATHBIX
3amauax. Bropas mnpouwsBogHas, ee
TCOMETPUUCCKUH ®W  (PUBHUCCKHUI
cmbicit. Haxoxknenwe ckopoctu s
mporecca, 3amaHHoro opmyson u

rpadurom.

ko3 dunmenTa KacaTeJIbHOM;

COCTaBJICHUE YPABHEHUS KacaTelbHOU B 00IIEM

yTJIOBOTO

BHJIC, YCBOCHHUE TpaBuil mudpepeHnnpoBanms,
TaOIULBI
(hyHKIHH,
muddepennmpoBanus (HYHKIHA, COCTaBICHUS

IMPOU3BOAHBIX SJICMCHTAPHbBIX

NIPUMEHEHHUE JUIA
YPaBHEHUs KacaTeJIbHOW, U3YUYEHHUE TEOPEM O
CBS3M CBOWCTB (DYHKIIMM ¥ TPOU3BOJHOM,
(hopMynHpOBKa WX, MPOBEACHUE C TIOMOIIBIO
ynknmm,
CBA3U

MPOU3BOHON HCCJICOBAHUSA
3a1aHHOM  (hOPMYIJIOi;

CBOWCTB (PYHKIIMM W TPOW3BOJHOW TIO UX

CTAHOBJICHHUC

rpadukam;
pemIeHHS 3a7a9 Ha HAXOXACHUE HauOOJbINETO,

NPUMEHEHUE TIPOU3BOJAHOU  JIA

HAUMEHBIIEIO 3HAYCHHS W HA HAXOXICHHE
IKCTpEMyMa.

Cocrasmsromieit ang pazaena 10 MHTEI'PAJI U EI'O ITPUMEHEHUWE sasnstoTcs
CIEAYIOINE AUAAKTHUCCKUE €TUHUIIBI:

10.1
WHTErpajia AJid HaXOXKACHUS TLIOMIAAN
KpUBOJIMHEHHON Tpaneuuu. Gopmyiia
JletiOHuna.

[IpumeHeHnEe  ONMpPEeneIeHHOTO

HeroTona- [Ipumepsl
MIPUMCHCHHS HMHTETpaja B (pu3mke u

TCOMETPHH.

O3HakoOMJIEHHE C TOHATHEM HHTCIpaJia H

MepBOOOPA3HOIA; U3YUYCHHE MpaBuiia

BBIUUCJICHUA MEPBOOOPAa3HOW ©  TEOPEMBbI
HpioTona- JleiOnunia; perenne 3aaay Ha CBS3b
nepBooOpa3Hoit 151 €€ MPOU3BOIHOM,
BBIUMCJICHUE TMEPBOOOpPA3HON  AJis  JaHHOM
(yHKIIMM, pelIeHWe 3a7a4 Ha TNPUMEHEHUE
JUISt BBIUMCIICHUS

(hM3UUECKNX BETMYMH W TITOTIAICH.

WHTErpajia

Cocrasmsromeit s pasmena 11 DJIEMEHTBI TEOPUM BEPOSTHOCTEW U
MATEMATUYECKON CTATUCTHUKU sBasioTcst CleoylOMpe AHIAKTHUSCKUE

€ IMHUIIHI
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11.1 CoOsiTHE, BEpOATHOCTH COOBITHS,
CJIOYKEHUE u YMHOXKEHUE
BepoaTHocTel. [lonsatne o

HE3aBUCUMOCTH COObITHH. [/luckpeTHas
cllyyanHas ee

BEJIWYMHA, 3aKOH

pacrpeaeiCHus. Uucnossie
XAPAKTCPUCTUKU  TUCKPETHOU
ciaydaHoW BenuuuHbl. [loHsATHE O

3aKOHE OOJIBIIIUX YHUCEIT.

H3yuenne KJIACCUYECKOTO ONpeneIeHAs
BEPOSATHOCTH, CBOWMCTB BEPOSITHOCTH, TEOPEMBI
O CyMME€  BEPOATHOCTEN;  PaCCMOTPEHHUE
MPUMEPOB BBIYUCIICHUS BEPOSATHOCTEH;

peIeHre 3a/1ad Ha BBIYMCIICHHE BEPOATHOCTEH
COOBITHH.
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11.2
reHepaibHasi COBOKYITHOCTb, BHIOOPKA,

[IpencraBienue JTAHHBIX,
cpenHee apuMETHUECKOE, METUaHa.
ITonsTre 0 3a7auax MaTeMaTHUYECKON
CTATUCTHUKH.

O3HaKOMJIEHHE C MPEACTABIEHUEM YHUCIIOBBI
JAHHBIX W WX XapaKTEPUCTUKAMU, PEUICHY
MPAKTUYECKUX 3aJa4 Ha 0OpabOTKY YHUCIIOBBI
JIAHHBIX, BBIYUCIICHUE UX XapPAKTEPUCTHUK.

Cocrasnsromein ansa pazaena 12 YPABHEHUA 14
HEPABEHCTBA saBastoTcs ciaeayonme IMIaKTHUECKUE ¢TUHUIBI:

12.1
VMPpalMOHAIBHEIE, TIOKA3aTENIbHBIE W

PammonansHbie,

TPUTOHOMETPUUECKUE YPABHEHUS U

O3HakoOMJICHHE C MPOCTECHUIIIMMHU CBEACHHUAMHA

KOPHSX anreOpanyecKux YPaBHEHY

INOHATHUAMH UCCICOOBAHNA ypaBHeHI/Iﬁ U CHUCTX

CUCTEMBI. PaBHOCHIBHOCTH | ypaBHEHUH. M3yueHre Teopru paBHOCUIBHOC

YpaBHEHUM, HEPABEHCTB, CHUCTEM. | yPaBHEHUH W €€ TMPUMCHCHUS, pPEIICH

OCHOBHbIE MPUEMBI UX PEIICHUS. pPallMOHAJIBHBIX, HPPALUOHAIbHE
MOKA3aTEIbHbBIX u TPUTOHOMETPUUECK
YPABHEHUH U CUCTEM.

12.2 HepaBenctBa. Panumonanbhsble, | O3HakOMIeHHE ¢ OOIMMH  BOMpOCam

UppAIMOHAJIBHBIC, TOKA3aTE/bHBIC U | PEIICHUS  HEPABEHCTB M HUCIOJb30BaHU

TPUTOHOMCTPHUYCCKHC HCPaBCHCTBA.

OCHOBHbIE MPUEMBI UX PEIICHUS.

CBOUMCTB W rpaduKkoB (DYHKITUH TPH PEIICHH
HEPABEHCTB,

pEIIeHNE HEPABEHCTB W CHCTEM HEPABEHCTB C
MPUMEHEHUEM PA3JIMUHBIX CITIOCOOO0B.

12.3 MeToauHTEpBaIOB.

M3o0paxkeHre  Ha  KOOPAMHATHOMU

IUIOCKOCTH  MHOXKECTBA  PEILICHUH
YPaBHEHUW W HEPABEHCTB C JABYMA

NECPEMCHHBIMHA M UX CUCTCM.

Hcrnonp3oBanue CBOWCTB U rpaukoB (QyHKITH
JUTA YPaBHEHUH,

OCHOBHBIX

peIICHUA IMOBTOPCHE

MPUEMOB  PELICHUS  CHCTEN

pellieHuEe YypPaBHEHWUH C TNPUMEHEHHUEM BCE
npueMoB  (pPa3ioXKEHHWs) HA  MHOXKHTEI]
BBEJICHHSI HOBBIX HEWU3BECTHBIX, MOJICTAHOBKI

rpaduueckoro MeTosa).
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3. YCNOBUA PEANTNSALUNN MPOITPAMMBI MPEAMETA

3.1 Tpeb6boBaHnA K maTepnanbHO-TEXHNYECKOMY 06ecrneyeHunto

Mporpamma y4ebHOro npegmeTa peannsyetcs B yue6HOM KabuHeTe
MaTeMaTUKN.

O6opypnoBaHue yyebHOro kabuHera:

*  MHOrohyHKLMNOHaNbHbIA KOMNMEKC NpenojaBaTens;
* HarnagHble nocobusa (KoMMaekTbl y4veOHbIX Tabnwuu, naakatos,
MOPTPETOB BblAAOLLMXCH YYEHbIX-MaTeMaTUKOB U ap.);
*  MH(OPMaLMOHHO-KOMMYHMKaTUBHbIE CPeACTBa,;

° IKPaHHO-3BYKOBbIE nocoobus;
° KOMMN/IEKT TEXHNUYECKOWN OOKYMEHTaUWWN, B TOM YMNC/E NacnopTa Ha

cCpefcTBa 00yUYeHUs,, MHCTPYKLUN MO UX UCMONb30BaHUIO U TEXHUKE
6e30MacHOCTU;

*  OMGNMOTEYHbIN (OHA.

3.2 NHpopmaunoHHOe obecneveHmne
NHhopmaunoHHoe obecneyeHne 00Yy4YeHUA COAEPXUT MNepeyveHb
peKoMeHayeMblX YyUeOHbIX n3aaHumn, VHTepHeT-pecypcos,

[OMONHUTENbHO NnTepaTypbl.

Y4ebHO - MeToMYecKoe obecrneyeHme

1 bawmakoBs M.W. MatemaTtuka: anrebpa 1 Hayana MaTemaTUyeckoro aHanmsa,
reomeTpus: yuyeb.nns CTyA. YupexieHwii cped. npod. obpasosaHus / M.A.
bawmakos. — M., 2016.

2. ArtaHacsH J1.C., byty3oB B.®., KagomueB C.b. n gp. M'eomeTtpusa (6a30Bbili 1
nNpogubHbIA ypoBHK). 10-11. - M., 2012.

3. CmupHosa V.M. T'eometpusa. 10 (11) kn. - M., 2010.

4. LWapbirnd N.®. M'eomeTpusa (6a30BbIli ypoBeHb) 10— 11 kn. M:-2012

VHTepHeT-pecypchl:

1 http://www.exponenta.ru/educat/links/l_educ.asp#0 - TlonesHble CCbIIKA Ha
caliTbl MaTemaTuyeckoi U o6pa3oBaTe/lbHOW HaNpPaBfeHHOCTU: YuebHble
maTtepuanbl, TeCTbl
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http://www.exponenta.ru/educat/links/l_educ.asp%230

2. http://www.fxyz.ru/ - NHTepakTUBHbLIA CNPaBOYHUK (DOPMYN U CBeLEHWUS Mo
anrebpe, TPUrOHOMETPUU, TEOMETPUN.

3. http://Imaths.yfal.ru - CnpaBOYHMK COAEPXUT MaTtepuas no maTtemaTuke
(apupmeTuka, anrebpa, reoMeTpusi, TPUroOHOMETPUS).

4. allmatematika.ru - OcHOBHble ¢opMyfnbl MO anrebpe © TreoOMeTPUN:
TOXAECTBEHHble Npeobpa3oBaHMs, MPOrpeccun, MPOM3BOAHAsA, CTEPeoOMEeTpuUs W
npou.

5 w w w .school-collection.edu.ru (EgnHas KONneKuun LMPOBbIX
0bpas3oBaTe/ibHbIX PECYypPCOB).

6. www. fcior. edu. ru (MH®oOpMaLNOHHbIE, TPEHUPOBOYHbIE WU KOHTPOJIbHbIE
marepuasbl).
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http://www.fxyz.ru/
http://maths.yfa1.ru/
http://allmatematika.ru/
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4. KOHTPOJIb 1 OLHEHKA PE3YJIbTATOB OCBOEHHA
YUEBHOI'O ITPEJJMETA

3HATH/IOHUMATD:

® [PEACTABJCHHUE O MATEMATHUKE KAK YHUBEPCAJIBHOM SI3bIKE HAYKH,
® 3HAUYUMOCTb MAaTEMAaTUKU JJIsl HAYYHO- TEXHUYECKOTO MpOorpecca;
® OBJAJEHHE MATEMAaTUYECKUMHM 3HAHUSMHU W YMEHUSMH,
HEOOXOAUMBIMH B TIOBCETHEBHOM JKM3HU;

® [PEACTABJICHUE O MATEMATHYECKUX MOHATUSX KaK BaKHEWUIIHUX
MaTeMaTUYECKUX MOJENSAX, MO3BOJSIIOLIMX OMNUCBIBATh U HM3y4daThb
pa3HbIe MPOLIECCHI U SABJICHUS,

® BO3MOXXHOCTH aKCHOMATHYE€CKOrO MOCTPOEHUS MATEMAaTUUYECKUX
TEOpUH;

® TmpencTaBjeHHe OO0 OCHOBHBIX TMOHSTHSX MAaTEMaTHYECKOTO
aHajM3a U UX CBOMCTBAX,;

® DACMO3HABATh reOMETPUYECKUe (PUTYPBI HA YePTEIKAX, MOJENSIX U
B pE€AJIbHOM MUPE,

® MPEACTABJIECHHI O TIpoLeccax U SABJEHUSAX, HMEIOLIUX
BEPOSITHOCTHBIN XapakTep, CTaTUCTUYECKUX 3aKOHOMEPHOCTIX B
peaJbHOM MHpPE, OCHOBHBIX TIOHATHSIX 3JIEMEHTAPHOH TEOpPUHU
BEPOSATHOCTEMN

YmMmeTnb:

* YMEHHUE CaMOCTOSATENbHO OMNPENessITh LEId ACITEIbHOCTH U
COCTaBJISITh [JIAHBI AEATEIBHOCTH,

* BJQJAEHUE METOJAMHM AO0KA3aTEJbCTB U AJTOPUTMOB PELICHUS,
YMEHHUE UX MPUMEHSATb, TPOBOAUTH JOKa3aTeJbHbIC PACCYKIACHUS B
XOJ€ peLIeHus 3a1a4,;

* BJAJEHUE CTAHJAPTHBIMHU MPHUEMAMHU PELICHHS] PAlMOHANBHBIX U
HMppalUOHAJIBHBIX, MOKa3aTeNbHBIX, CTEMEHHBIX,
TPUTOHOMETPUYECKUX YPaBHEHUI M HEPABEHCTB, WX CHCTEM,
HCIOJIb30BAHUE TOTOBBIX KOMIBIOTEPHBIX MPOTPAMM,

* BJAJEHHUE OCHOBHBIMH MOHATHAMU O MJIOCKUX U
MPOCTPAHCTBEHHBIX T€OMETPHUYECKUX (PUTypaxX, UX OCHOBHBIX
CBOWCTBAX;

*  HCIOJb30BaHHE FTOTOBBIX KOMIIBIOTEPHBIX MPOrPAMM, B TOM YHCIIE
ISl TIOUCKA MYTH PELIEHUs U WLTIOCTPALUMU PELIEHUs YPABHEHUN U
HEPABEHCTB,

* BIQJICHUEC YMEHUEM XapaKTepH30BaTh TMOBeIACHUE (PYyHKIUH,
WCMOJIb30BAHUE MOJYUYCHHBIX 3HAHUW [UIsl OMHMCAHUSA M aHAIN3a
peanbHbBIX 3aBUCUMOCTEN;

* TMPUMEHEHHE W3YYEeHHBIX CBOHCTB TE€OMETPUYECKHX (QUTYpP U
dopMyn Ui pelieHHWs] TEeOMETPUYEeCKMX 3a7ad ©  3adad ¢
MPAKTUYECKUM COAEPIKAHUEM,

* BJAQJEHUE HABBIKAMHM HCIMOJB30BAaHUS TOTOBBIX KOMIBIOTEPHBIX
MPOrpaMM MPHU PEUICHUN 3a0a4.

YerHBI - ompoc,
MPAKTUYECKON
CaMOCTOSITENIbHbIE
KOHTPOJIbHbIE
SK3aMeH.

aHaIN3
padoThl,
padoThI,
padoTHl,

KoHTponb 1 OlieHKa pe3yJbTaTOB OCBOEHUA

y4ueOHON MMCIUATIIMHBI
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OCYIICCTBILACTCA

npernoaaBaTcjicM B

mporecce

MPOBEACHUA

MPAKTUUECKUX 3aHATUHN, Ta00paTOPHBIX padOT, TECTUPOBAHUA, A TAKKE B

PE3YIALTATC BLIIIOJHCHHUA O6yLIaIOH_II/IMI/IC$I HMHIAWBUAYAJIbHBIX SaHaHHﬁ,

MPOEKTOB, UCCICAOBAHUM.

Pe3ynbTaThl 00yUeHUS PACKPHIBAIOTCA YEPE3 YCBOCHHBIE 3HAHUSA
U MPUOOPETCHHBIC YMEHMS, HAIpPaBJICHHbIC HA MPUOOpPETEHHUE OOIIUX
KOMIIETEHLHN.

MJIAHUPOBAHHE YUEBHBIX 3AHATHII C

NCITOJIb3OBAHUEM
AKTHUBHBIX U UHTEPAKTUBHbLIX ®OPM N METOAOB
OBYUYEHHSA
Ne AKTHBHBIE H
Koua-
n/n Tema yueOHOro 5o HHTEPAKTHBHbIE ®Dopmupyemsbie
3aAHATHA 4ACOB (¢popmb1 M MeTOABI YHUBepCATbHbIe yuyeOHbIe
o0yueHust AeHCTBHS
1. | TpuroHomerpudeckas u 2 Pazbop KOHKpETHBIX JlnunocTHbIE
nokasarenbHast popma CUTyauui
KOMILIEKCHBIX YHCell
2. | IIpsiMble U NIOCKOCTH B 3 Meton paboTsl B MajbiX | JINUHOCTHBIE, KOMMYHHUKATUBH
MIPOCTPAHCTBE rpynnax: Kpyriblid CTOJ
3. Pemenne 4 Meron «Cutyauus- Ilo3HaBaTenbHBIC
TPUTOHOMETPUYECKUX yIpasKkHEHUE»
ypaBHEHUI
MOBBIILICHHON
CJIO’KHOCTHU
4. | IInomanb NOBEPXHOCTH 2 Merton «Mo3rosoi Perynarusneie
yacTen mapa HITYPM»
5. | IlpubnmxeHHbIe 1 Jenosas urpa KomMMyHUKaTHBHBIE, TUYHOCTH
METO/IbI BbIYMCIIEHUS
ONPEEIIEHHOTO
UHTEerpaua
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MpunoxeHue 1
Tembl pethepaToB (40KNAA0B), UCCNEL0BATENIbCKUX NPOEKTOB

HenpepblBHbIE APOOW.

NMpnmeHeHMe CNOXHbIX NPOLEHTOB B 3KOHOMMYECKNX pacyeTax.

MapannenbHoe NPOEKTUPOBaHME,

CpefHUe 3HAUYEHUSA U UX MPUMEHEHUE B CTATUCTUKE.
BekTOpHOe 3afiaHne NpsSMbIX W MAOCKOCTel B MPOCTPAHCTBE.
CNnoXxxeHne rapMOHNYECKNX KOonebaHMWii.

pachuyeckoe peLieHne ypaBHEHWUA N HEPABEHCTB.
MpaBuUNbHbIE N NONYNPaBU/bHbIE MHOFOTPaHHUKM.
KOHMYECKNE CEYEHUNS U UX NPUMEHEHUE B TEXHUKE.
MoHATMe anddepeHLnana v ero NPUNOXeHMS.

CxXeMbl MOBTOPHbIX UCNbITaHWUIA BepHynnu.

NccnepoBaHue ypaBHeHMWI 1 HEpPaBEHCTB C NMapaMeTpoMm
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NNCT NBMEHEHWUWN U AONOJTHEHWI, BHECEHHbIX B
PABOYYIO NMPOINrPAMMY

Ne M3MeHeHWs, aaTa BHECEHUSA U3MeHeHUs; No
CTpaHuUbl C USMEHEHUEM;

Bbl/10 CTANO

OcCHOBaHue:
MoaAnuch nuua BHECLLEr0 U3MEHEHMS

Ne M3MeHeHWs, aaTa BHECEHUSA U3MeHeHUs; No

CTPaHULbl C U3MEHEHUEM;

BbINO CTANO
OcHoBaHue:

Moanuce nuua BHECLLEro N3MeHeHUs

Ne M3MeHeHus, faTa BHECEHUS M3MeHeHUsT; No

CTpaHuLbl C U3MEHEHUEM;

BbIN1O CTANO
OcHoBaHMe:

MoAnuchb nvua BHECLLErO M3MEHEHMSA

Noe M3MeHeHWs, aaTa BHECEHUSA U3mMeHeHus; No

CTpaHuUbl C U3SMEHEHUEM;

BbIN1O CTANO
OcHoBaHwe:

Moanuce nNuua BHECLLEro N3MeHeHUA
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