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PabGouass mporpamma yueOHo¥ aucuumiuasl OY/[.04 Marematuka (BKJIOYAS
aqredpy, Havajla MATeMaTH4YeCKOIr0 AaHaJu3a, reoMeTpHI0) pa3paboTaHa B
COOTBETCTBHH C TPEOOBAHUSIMMU:

- @enepa’abHOr0 TOCYAApCTBEHHOTO O0OpPa30BATENBLHOIO CTAaHJAPTa CPEIHETO
o01iero 006pa3zoBaHusi, yTBEPKACHHOTO npukazoM MunoOpHayku Poccuu ot 17 mas
2012r. No 413;

- @eaepanbHOr0  rOCYIapCTBEHHOTO  00pa3oBaTeIbHOrO  CTaHAapTra 1O
CIEUAIBHOCTA  CPEIHEro  Mpo¢eCCUOHABHOTO  00pa3oBaHUs 44.02.06
[IpodeccuonanbHoe obyueHue (1o OTpacisIM), BXOJSIIEH B COCTaB yKPYMHEHHOU
rpynmnbl - cnenuanbHocTe  44.00.00 OOpa3oBaHue W TeJaroruyeckue HayKw,
YTBEPKACHHOTO TpHKa3oM MuHucTepcTBa OoOpa3oBaHusi W Hayku Poccuiickoit
®enepanyu Ne 1386 ot 27.10.2014 1

- IlpumepHoii ocHOBHOI 00pa30BaTENbHON MPOTrpaMMbl CPEIHETO OOIIEro
oOpa3oBaHus, OJOOpPEHHOW pelieHnueM (eaepanbHOro Yy4yeOHO-METOANYECKOro
o0benMHEeHUSs 110 001IeMy 00pa3oBaHuto (TpoTokos Ne 2/16-3 ot 28 utonst 2016 r.);
- Ilpumepnoit mporpammoii 001e00pa3oBaTebHON YYEOHONW TUCHUILTUHBI
Marematuka: ainrebpa ¥ Hayajga MaTEMaTHYECKOTO aHalu3a, TEeOMETpHs s
npodeccuoHaIbHBIX ~ OOpa3oBaTEIbHBIX  OpraHU3alMi,  PEKOMEHJOBaHHOM
®denepadbHbIM TOCYJAPCTBEHHBIM aBTOHOMHBIM yupexaeHueM «denepanbHblil
UHCTUTYT pa3BUTHA OOpa3OBaHMSI» B KauyeCTBE MPUMEPHONW MPOrpaMMbl IS
peanuszanuu OCHOBHOM mpodeccruoHanbHOM oOpazoBaTenbHol nporpamMmbl CITO Ha
06aze oOcCHOBHOro o0miero oOpa3oBaHHA C TIONYyYEHHEM CpEIHEro O0OIIero
obpazoBanus (mpotokos Ne 3 ot 21 urons 2015 r.) ¢ yrounenusimu 2017 r (PI'AY
«D®UPO» mpotokois Ne 3 ot 25 mas 2017).

Opranuzanusa-pazpadoTduk: ['ocygapcTBeHHOE OrOKETHOE MNPodhecCHOHAIBHOE
oOpa3zoBatenbHOe yupexaeHne HoBocubupckoit obnmactu «HoBocuOupckmit
npoeccuoHambHO-TIeIarOTUYECKUIA KOJUIE K.

Pa3pabotuuk: Jlobenko FOnust BnagumupoBHa, mpenogaBaTeb

Paccmorpeno wHa 3acemanmm  kadenape/II(II)K  oOmieoOpa3oBarenbHBIX U
T'YMaHUTAPHBIX JUCITUTUIHH

[Tpotokon Ne 1 ot «01» centsiopst 2021 .

3aBenyronuii kadeapoit E.Il. Bunnuenko
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1. HOACHHUTEJIbBHASA 3AIINCKA

[Iporpamma oO1eoOpa3zoBatenbHON y4eOHOM IUCHUIUIMHBI MaremaTuka:
anreOpa W Hayaja MaTeMaTUYECKOro aHanu3a, reomerpus (manee «Marematuka)
SBJISIETCS. YacThbl0 OCHOBHOM MpOQeCcCHOHAbHON 00pa30BaTeIbHOM POrpaMMbl
CIIO (OIIOIT CIIO) Ha 6a3e OCHOBHOrO OOIEro oOpa3oBaHUsl MPHU MOATOTOBKE
CIELUAJIMCTOB CPEHETO 3BEHA ISl CIEHUAILHOCTU CPEIHETO MpodheCcCHOHAIBHOTO
obpazoBanus: 44.02.06 IIpodeccronanbHoe oO0ydeHue (1o OTpacisaM), BXOJSIICH
B COCTaB YKpynHeHHOUW rpymnmbl cnenuanbHoctet 44.00.00 OGpaszoBanue u
NIeIarOrMueCKre HaYKH.

Conepxanue mporpamMMmbl «MaremaTuKa) HampaBlIeHO Ha JIOCTHIXKEHUE
CIEIYIOIMX LeJae:
so0ecrneueHre cHOPMUPOBAHHOCTH MPEJICTABICHUN O COIMATIbHBIX, KYJIbTYPHBIX * U
UCTOPUYECKUX (PaKTOpPaX CTAHOBJICHUS MAaTEMATUKH;

* oOecrieueHrne CGHOPMUPOBAHHOCTH  JIOTHYECKOTO,  aJTOPUTMUUYECKOTO H
MaTEMaTUYECKOTO MBIIICHHUS;

* obOecrieueHrne COPMUPOBAHHOCTH YMEHUH MPUMEHSATH MOJYYCHHBIC 3HAHUS TIPU
pElIeHNN Pa3InYHbIX 3a]1a4;

» obecnieueHne CGHOPMUPOBAHHOCTH TPEACTABICHUNA O MaTeMaTHKE KaK YacTH
0O0IIEeYeIOBEYECKON KYJNbTYphl, YHUBEPCAJIBHOM SI3bIKE HAayKH, IO3BOJISIONIEM
OIMKCHIBATh U U3y4YaTh PEATIbHBIE TIPOIECCHI U SIBJICHHUS.

B mporpammy BKIIIOUEHO COJEp:KaHME, HANpaBlIeHHOE Ha (popMUpOBaHHE Y
CTYJICHTOB KOMIIETEHIIUN, HEOOXOMUMBIX sl KadecTBeHHOro ocBoeHusi OIIOII
CIIO Ha 6a3e OCHOBHOI'O 00IIET0 OOpa30BaHUS C MOJYYEHHUEM CPEIHEro OOIIEero
o0pa3oBaHus; MPOrpaMMBbl MOJATOTOBKH crieranuctoB cpeanero 3seHa (IITICC3).

2. OBIIAS XAPAKTEPUCTHUKA YUYEBHOU JUCHUITJINHBI
«MATEMATUKA»

Marematuka sBiseTcs pyHIaMEeHTaIbHOW 0011e00pa3oBaTeNbHON AUCITUTUTMHON
CO CIIOXHMBIIMMCS YCTOWYHMBBIM COJIEp)KaHHEM U OOMUMHU TpeOOBaHUSMU K
MOATOTOBKE 00YYaIOIIHXCS.

OO6mwme 1enu WU3y4deHUsT MaTEeMaTHUKUA TPAJAWIIMOHHO PEaTu3yIoTCS B YEThIPEX
HAIPaBJICHUIX

1) oGmiee npeacraBiacHue 00 UACIX U METOAaX MAaTEMATHKH;

2) WHTEJUICKTYaJIbHOE Pa3BHUTHEC;

3) oBnajeHUE HEOOXOAMMBIMU KOHKPETHBIMU 3HAHUSIMU M YMCHUSIMU;

4) BOCHIHTATEIIBHOE BO3/ICHCTBHE.

Coneprxanve yueOHOU JUCIUIUIMHBI pa3pab0TaHO B COOTBETCTBHH C OCHOBHBIMU
coJiepKaTeIbHBIMU JTMHUSAMU 00y4IeHHS MaTEMaTHKE:

» anreOpawdeckas JTUHUS, BKIIOYAIONAsS CUCTEMATU3AIMIO CBEICHUA O YHCIIAX;
M3yUY€HHUE HOBBIX M OOOOIIEHUE paHEe M3YyUCHHBIX omnepaiuil (BO3BEICHHUE B
CTEeTICHb, M3BJICYCHUE KOPHS, JorapudMUpPOBaHUE, CHHYC, KOCUHYC, TAaHTCHC,
KOTAHI€HC U O0paTHBIE K HUM);

* U3yYCHWE  HOBBIX  BHJOB  YHCJOBBIX  BBIpAXEHUH ©u  HOpMyI;



COBEPIIICHCTBOBAHHUE MPAKTHUYCCKUX HABBIKOB M BBIYHCIUTEIBLHON KYJIBTYPHI,
pacIipeHre ®W  COBEPIICHCTBOBAaHWE  alNreOpandecKkoro  ammapara,
c(hOpPMHPOBAHHOTO B OCHOBHOHW IIKOJE, W €r0 NPUMEHCHHE K PEIICHUIO
MaTeMaTUYCCKUX U MPUKIIATHBIX 3a/1a4;

* TCOpETUKO-QYHKIMOHATbHAS JIMHUS, BKIIOYAIOIIAs CHUCTEMATU3AlMI0 |
pacIiMpeHrue CBEACHUN O (YHKIUAX, COBEPIICHCTBOBAHHE TpadruecKux
YMEHHH; 3HAKOMCTBO C OCHOBHBIMHU HJESIMHU M METOJaMH MaTEeMaTHYECKOTO
aHanu3a B 00BbEME, IMO3BOJIAIONIEM HCCIEIOBATH dJEMEHTapHbIC (YHKIIUA U
pemarh MPOCTEHIINEe TeoOMETpUUYECKHe, (PU3NUSCKUE WM JIPyrue MPUKIaTHBIC
3aJ1auu;

* JIMHWS YPaBHCHHUI M HEPABEHCTB, OCHOBAaHHAs HAa TTOCTPOCHUH M UCCIICIOBAHUN
MaTEMaTHICCKUX MOJICIICH, TIepeceKaromiascs ¢ anreOpandecKoil U TEOPETHKO -
(GYHKIIMOHAIPHOW JTUHUSMH M BKJIIOYAIOINIAs Pa3BUTHE M COBEPIICHCTBOBAHHE
TEXHUKW alreOpandeckux MpeoOpa3oBaHUN IS PCEIICHUS YpaBHCHUH,
HEPABCHCTB M CHUCTEM; (POpPMUPOBAaHHME CITOCOOHOCTH CTPOHMTH M HCCIICIOBATH
NPOCTEHIIIME MaTeMaTUYECKUE MOJEIU TPH PEIICHWH TPUKIAAHBIX 3ajad,
3aJ1ay U3 CMEKHBIX U CIICIIUATBHBIX JUCIUILINH;

* TCOMETpPHYECKas JIMHHS, BKJIOYAIONIAs HAIJISAJHbIC TIPEJACTaBICHUS O
IPOCTPAHCTBEHHBIX (UTypax W HM3YYCHHE WX CBOWCTB, (OPMHUPOBAHHE U
pa3BUTHE  MPOCTPAHCTBEHHOT'O  BOOOpa)XX€HWs,  pa3BUTHE  CIOCOOOB
T€OMETPUYECKUX HM3MEPEHUH, KOOPAMHATHOTO W BEKTOPHOTO METOJOB JJis
pElIeHHs] MaTeMaTHYeCKUX U MPUKIAIHBIX 3a]1a4;

* CTOXacTHYecKas JIMHUS, OCHOBaHHas Ha Pa3BUTUHU KOMOMHATOPHBIX YMEHUH,
NpPEJICTaBIeHUH O  BEPOSITHOCTHO-CTATUCTHYECKUX  3aKOHOMEPHOCTSX
OKPYXAaOIIEro MUpa.

N3yuyenue o0061meoOpa3oBaTebHON  y4eOHOW AMCHMIUIMHBI  «MaTemaTuka
3aBepINAETCs MOJABEICHUEM UTOTOB B (hOpME HK3aMEHA B paMKaxX MPOMEKYTOUHOU
aTTecTalluu CTYIAEHTOB B mpolrecce ocBoeHus ocHoBHoit OIIOIT CIIO ¢
MOJIYYEHHUEM CpeJTHEero o01ero oopa3oBaHusl.

3. MECTO YYEBHOM JUCIHUAILINHBI B YYUEBHOM ILJIAHE

YyeOnass gucruummHa «Marematuka» — SBISETCS  y4€OHBIM — MPEAMETOM
oOs3aTenbHON TpenMeTHOM oOnactu «Martematnka u uHpopmatukay DI'OC
CpeIaHETo 00IIero 00pa3oBaHuUs.

B yuebnom mmane IIIICC3 yueOHas mucumruimHa «MareMaTHKa» BXOJHT B
cocTaB oOmMX 0O0IIe00pa30BaTEIbHBIX YYEOHBIX AUCIUIUIMH, (GOPMHUPYEMBIX W3
o0s3aTeNnbHBIX MpeaMeTHbIX obnacteit @I'OC cpennero oOmiero oOpa3oBaHus, IS
cnermanbHOcTel CIIO Texanueckoro mpodums npodeccruoHaaIbHOT0 00pa3oBaHUS.

4. PE3YJBbTATHI OCBOEHUSA YYEBHOHN JUCHUIIJINHBI
OcBoenue comepkanusi y4eOHOW IUCIUIUIMHBI «MaTtemaTuka» oOecreunBaeT
JOCTUKEHUE CTYACHTAMU CIEIYIOIIUX Pe3yibmamos:.

* JIUYHOCMHDbBIX.
- C(bOpMI/IpOBaHHOCTB HpeI[CTaBJIeHI/Iﬁ 0 MAaTCMaTHKC KaK YHHUBCPCAJIIBHOM A3BIKC
HayKH, CpPCACTBC MOICIIMPOBAHUA SIBIICHUU U nmponeccoB, HACIX M MCTOAAX



MaTEeMaTHKH;
- TIOHMMaHHWE 3HAYUMOCTH MAaTEMAaTHUKH I HAay4YHO-TEXHHUYECKOTO Iporpecca,
c(hOpMHPOBAHHOCTh OTHOIICHUS K MaTeMaTHKEe KaK K YacTH OOIIeUeTOBEUYECKOU
KyJIbTYyphl Yepe3 3HAKOMCTBO C HCTOPHUEH pa3BUTHS MaTEMaTHKH, 3BOJIOIHUCH
MaTeMaTHYECKUX UJICH;

- pa3BUTHE JIOTMYECKOTO MBIILIICHUS, MPOCTPAHCTBEHHOTO BOOOPaKCHHSI,
ANTOPUTMHUYECKON KYJIBTYPhl, KPUTUYHOCTH MBIIIJICHUS Ha YPOBHE, HEOOXOIMMOM
st Oyaymied nmpogeCcCHOHAIBHON NIeATeTLHOCTH, IS TPOAOHKCHHUS 00pa30BaHMS
1 caMO00pa30BaHMs;

- OBJQJICHHEC MATEMAaTHYCCKUMHU 3HAHMSAMH W YMCHHSIMH, HEOOXOJIUMBIMH B
TIOBCETHCBHOM JKU3HM, JUISI OCBOCHUSI CMEXHBIX €CTECTBCHHO-HAYYHBIX JUCIUILIHH
U JUCHUIUIMH TNPO(PECCHOHATBLHOTO IHKIA, JUIS TOJy4YeHHs OOpa3oBaHHS B
o0JacTsax, He TPEOYIONIUX YrTyOJeHHOW MaTeMaTUIECKON MOTOTOBKY;

- TOTOBHOCTb U CITOCOOHOCTh K 00pa30BaHHIO, B TOM YHCIIE CaMOOOpa30BaHHUIO, HA
NPOTSHKEHUW BCEW KU3HMU, CO3HATEIBLHOE OTHOIICHHE K HEIPEPHIBHOMY
00pa30BaHHUIO KaK YCJIOBHUIO YCIHENTHOW TNpOodEeCCHOHATBHOW € OOIICCTBECHHOM
NESATEIBHOCTH;

- TOTOBHOCTh K KOJUICKTUBHOH paboTe, COTPYJAHHYECTBY CO CBEPCTHHKAMH B
oOpa3oBaTeIbHOW,  OOIIECTBEHHO  MOJIE3HOH,  y4eOHO-HCCIIeIOBATEIIBCKOM,
NPOSKTHOW W APYTHX BHUJIAX JCSITCIbHOCTH;

- OTHOIIEHHE K MpodecCHOHANBHOM  JESATENBHOCTH KaK BO3MOXHOCTH
y4yacThs B pEUICHUU  JIMYHBIX, OOIIECTBEHHBIX, rOCy/IapCTBEHHBIX,
0O0IIIeHAITMOHAIBHBIX TTPOOJIEeM;

- TOJIEPAaHTHOE CO3HAHWE M TIOBEJCHHUE B IMOJHUKYJIBTYPHOM MHUpPE, TOTOBHOCTH H
CIIOCOOHOCTh ~BECTM JHAJOr C JAPYTMMH  JIIOABMH, JOCTHraTh B HEM
B3aMMOIIOHUMAaHHUS, HAXOAUTh OOIIKE IEIM U COTPYIHUYATH ISl UX JOCTHXKEHUS,
CIIOCOOHOCTh ~ MPOTHUBOCTOATH  HMJCOJOTUM  OKCTPEMHU3MA,  HAIMOHAJIU3MA,
KCeHO(hoOnH, AUCKPUMHUHAIMU 10 COIMAIBbHBIM, PEIUTHO3HBIM, PACOBBIM,
HAIIMOHAJIHBIM MIPU3HAKAM M JIPYTUM HETaTUBHBIM COLIMATBLHBIM SIBJICHUSM;

CrocoOHBIN TeHepUpOBaTh HOBBICE WJACH JUISI  PEIICHHS
npodeccHOHaNbHBIX 3a7a4, IMEpPEeCcTpauBaTh CIOKUBIIHECS
CIOCOOBI UX PEIICHMs, BBIIBUTATh alIbTEPHATHUBHBIC BAPUAHTHI
JEUCTBUN C T1IeNbI0  BBIPAOOTKM HOBBIX ONTHUMATbHBIX
AJNTOPUTMOB; TO3MLUMOHUPYIOIIUKA KaK pPE3yJbTaTUBHBIA U
MIPUBJICKATEbHBIA YYACTHUK TPYJAOBBIX OTHOUICHHM.

JIP 19

* MemanpeoMemHuplx:

- YMEHHME CaMOCTOSITEJIbHO ONPEACTIATh LEIU JCATECIbHOCTA M COCTABJISTH IJIAHBI
JICITEIbHOCTH, CaMOCTOSITEIbHO OCYIIECTBJIAT, KOHTPOJUPOBATH u
KOPPEKTUPOBATh JI€SATEIIBHOCTh; HCMOJB30BaTh BCE BO3MOXHBIE PECYpPChI IS
JOCTHIKEHUS TIOCTABJICHHBIX I/ U peain3aliy MIAaHOB JIeSTEIbHOCTH; BHIOMPATh
YCIICIIHBIE CTPATETrMU B PA3IMUYHBIX CUTYAIUSIX;

- YMEHHE MPOJYKTUBHO OOIATHCS W B3aWMMOJCHCTBOBATH B IMPOIECCE COBMECTHOM
NeSATeIbHOCTHA, YYHMTHIBATH TMO3UIMM  JIPYTHX  YYaCTHUKOB  JI€STEIbHOCTH,
a3 PexkTHBHO pa3pemaTb KOH(IUKTHI;

- BJIAJICHHE HaBBIKAMU IMO3HABATEIBbHOW, YU4€OHO-UCCIEA0BATEIHCKOM M MPOSKTHOM



NEATeNIbHOCTH, HaBBIKAMH pa3pelieHus mpoOiieM; CIOCOOHOCTh M TOTOBHOCTh K
CaMOCTOSITEJIbHOMY TOMCKY METOJIOB PEIICHUS MPAKTUYECKUX 3a7a4, MPUMEHEHUIO
Pa3IUYHBIX METOJIOB MO3HAHUS,
- TOTOBHOCTH UM  CIHOCOOHOCTh K  CaMOCTOSITEIbHOM  HMH(OPMAIIMOHHO-
MMO3HABATEIBLHON JESATEIBHOCTH, BKJIIOYAs YMEHUE OPUEHTHPOBATHCS B Pa3THMUHBIX
HUCTOYHUKAX UWH(MOpMalMKM, KPUTUYECKU OIICHUBATh U  HHTEPIPETUPOBATH
nH(popMaIHIO, TOTyYaeMy0 U3 Pa3IMUYHbIX HCTOYHUKOB;
- BJIQJICHUE S3bIKOBBIMU CPEICTBAMH: YMEHHE SICHO, JJOTMYHO M TOYHO H3J1ararth
CBOIO TOYKY 3pEHMsI, UCIIOJIb30BaTh aJICKBATHBIC SI3bIKOBBIC CPEJICTBA;
- BJIaJICHUE HABBIKAMH TMO3HABATEIbHOU pedIeKCHH KaK OCO3HAHUS COBEPIIAEMbIX
JNEUCTBUM M MBICIUTENBHBIX TMPOIECCOB, UX PE3YJIbTATOB U OCHOBAHUH, T'PAHUI
CBOEr0 3HAHWS U HE3HAHWS, HOBBIX IMO3HABATENBHBIX 3a7a4 U CPEJCTB I UX
JIOCTHKCHUS;
- IEJICYCTPEMJICHHOCTh B TOMCKAX U MPUHSITHH PEIICHHUH, COOOPa3UTEIbHOCTh U
UHTYHUIMSA, Pa3BUTOCTh MPOCTPAHCTBEHHBIX  MPEJCTABICHUN; CIIOCOOHOCTH
BOCIIPUHUMATH KPACOTY ¥ TAPMOHUIO MHUPA;

* npeomMemHbIX:

1) cdopMupoBaHHOCTH NPEACTABICHUNM O MaTEMaTUKE KaK dYacTH MHUPOBOU
KyJIbTYpbl U O MECT€ MAaTeMaTUKHd B COBPEMEHHOHN NMBWIM3ALUMU, O CHocoOax
ONMCaHUS HA MAaTEMaTUYECKOM SI3bIKE SIBJICHUN PEAIbHOTO MUPA;

2) C(i)OpMI/IpOBaHHOCTL l'IpCI[CTaBJIGHI/Iﬁ O MATCMAaTHYCCKHX IIOHATHAX KaK O
BAKHEMILIMX MaTeMaTHYECKUX MOACIIAX, IIO3BOJIAOINIMX OIIMCBIBATH WM H3Yy4YaTb
pasHbIC TIPpOHECCBI M ABJICHHUA;, INIOHHMMAHHUC BO3MOXHOCTHU AKCHOMATHYCCKOI'O
IMOCTPOCHUA MATEMATUYCCKUX TGOpHﬁ;

3) BiazeHWEe METOAAMHU JO0Ka3aTEIbCTB M QJITOPUTMOB PEIICHUS; YMEHHE HX
[IPUMEHSATH, IPOBOJAUTH JTOKA3ATEIbHBIE PACCYKICHHS B XOJ€ PELICHUS 3a1a4;

4) BnajgeHue  CTaHAAPTHBIMM  IPUEMaMHM  PEIICHUS  pPAlUOHAJIBHBIX U
UPPaLMOHAIIBHBIX, 0KA3aTEJIbHBIX, CTEIICHHBIX, TPUTOHOMETPUUYECKUX YPABHECHUU
Y HEPABEHCTB, UX CUCTEM; MCIIOJIb30BAHUE T'OTOBBIX KOMIIBIOTEPHBIX MPOrpPaMM, B
TOM 4YHUCJIE Uil TIOMCKA NYTH PELIEHUS W WUIIOCTPALMU PELICHHUS YpaBHEHUN U
HEPABEHCTB;

5) chopMHpPOBAaHHOCTH MPEACTABICHUM 00 OCHOBHBIX IOHSTHAX, UJCIX U METOJIAaX
MaTEMaTUYECKOTO aHAJIN3a;

6) BIaJ€HHE OCHOBHBIMM TOHSATHUAMHM O IUIOCKUX M TPOCTPAHCTBEHHBIX
reOMETPUYECKUX (PUTypax, X OCHOBHBIX CBOWCTBAX; CHOPMHPOBAHHOCTH YMEHHUS
pacrno3HaBaTh Ha YEpPTEkKAX, MOJECIAX M B PEATbHOM MHPE TE€OMETPUUYECKHUE
Gurypsl; MpuUMEHEHNE W3YYCHHBIX CBOMCTB T€OMETPUUYECKUX QUTYP B POopMyIT ISt
pEILICHUsI TEOMETPUUECKUX 3a7a4 U 3a7a4 C MMPAKTUYECKUM COJICPKAHUEM;

7) chOpMUPOBAHHOCTH MPEJCTABICHUN O TMpoleccax U SBJICHUSX, HMEIOIIUX
BEPOATHOCTHBIN XapaKTep, O CTATUCTUYECKUX 3aKOHOMEPHOCTSX B PEAIBHOM MUPE,
00 OCHOBHBIX MOHSITUSAX JIEMEHTAPHOU TEOPUH BEPOSITHOCTEN; YMEHUN HAXOUTh U



OICHHUBATh BCPOATHOCTH HACTYIIJICHUA COOBITHH B HpOCTGI\/’IH_II/IX MPAKTHYCCKUX
cuTyalnuiax 1 OCHOBHBIC XapaKTCPUCTUKHU CHy‘IaI\/’IHBIX BCIWYHH,

8) BlaJeHUE HaBbIKAMH HCIIOJIb30BaHUSI TOTOBBIX KOMIBIOTEPHBIX MPOTpaMM MpH
pelIeHnH 3ajay;

9) nnst cnenbiX U c1abOBUIAIIUX 00YUYAIOIIUXCS:

* OBJIQJICHUE MpPaBWJIAMHU 3alUCH MaTeMaTUYeCKuX (GOpMys U CHEIUaTIbHBIX
3HAKOB peibeHO-TOUeUHOM cucteMbl o06o3HaueHut JI. bpaitns;

* OBJIQJICHHE  TaKTWJIBHO-OCA3ATEIbHBIM  CIOCOOOM  OOCienoBaHUs U
BOCHPUATHS  pelibePHBIX  U300paKEHU  MPEIMETOB,  KOHTYPHBIX
U300paKEHUN TeOMETPUUYECKUX QUTYP U APYTOE;

* HaJM4YM€ YMEHUS BBINOJHITH TEOMETPUYECKHE MOCTPOCHHUS C MOMOIIbIO
UPKYJIS U JIMHEHKH, YUTaTh pesibeHble TpadUuKu AJIEeMEHTAPHBIX (YHKIUN
Ha KOOPJWHATHOM IUIOCKOCTH, MPUMEHSTH CIELUAIbHBIE MPUCITIOCOOIEHUS
st penseduoro yepuenus ("Apadpremen", "LkonpHuk");

¢ OBJaACHUEC OCHOBHBIM q)YHKHI/IOHaJ'IOM mporpaMmMbl HC BU3YaJIBHOT'O OOCTYIIA
K I/IH(i)OpMaIII/II/I Ha 3KpaHC IICPCOHAJIBHOI'O KOMIIBIOTCpPA, YMCHHUC
HCIIOJIb30BaTh INCPCOHAJIBHBIC TI/I(bJIOTCXHI/I‘ICCKI/IC CpCaACTBa
I/IH(bOpMa[II/IOHHO-KOMMYHI/IKaHPIOHHOFO A0CTYyIIa CJICIIBIMHA O6y‘{aIOH_II/IMI/IC}I;

10) s 0Oyvaromuxcs ¢ HapyImeHUIMH OMTOPHO-BUTATEIHHOTO ariapara:

¢ OBJIAACHUC CIICHUAJIBHBIMHU KOMIIBIOTCPHBIMU CPCACTBAMHU IIPCACTABICHUSA U
aHaJIn3a JaHHBIX U YMCHHC UCII0JIb30BATh IICPCOHAJIBHBIC CPCACTBA AOCTYIIA C
YUCTOM ABUI'ATCIIBHBIX, pCUCABUTIaTCIIbHBIX 1 CCHCOPHBIX Ha]:’)YHIGHI/II?‘I;

¢ HaJIW4YHUC YMCHHUA HUCIIOJIB30BATh IICPCOHAJIIBHBIC CPCACTBA JOCTYIIA.

Beigensrorcss  Tpu  HampaBieHus ~— TpeOOBaHMH K pe3yJibTaTam
MaTeMaTHYeCKOTO 00pa30BaHUS:
1) mpakTUKO-OpHEHTUPOBAHHOE MAaTEeMaTHYECKOEe 00pa3oBaHME (MaTeMaTUKa MIJIs
KU3HH);
2) MaTeMaTuKa JJisl UCIIOJIb30BaHUs B IPodeccuu;
3) TBOpYecKoe HalpaBieHHE, Ha KOTOPOE HAIleJIeHbl T€ O0ydaromuecs, KOTOpbIe
TUTAHUPYIOT 3aHUMAThCS TBOPUYECKOW M HMCCIIEIOBATENBCKON paboTOW B 0oOnacTw
MaTeMaTuKH, (PU3UKH, SKOHOMUKH U IPYTUX 00JIaCTAX.
OTH HampaBJICHUS pEATM3YIOTCI B JBYX OJOKax TpeOOBaHWI K pe3yJbTaTaM
MaTeMaTH4eCKOTro 00pa3oBaHMUsI.
Ha 0a30BoM ypoBHe:
— BpInyCKHUK Hay4dYWTCsi: JUIs HUCIOJIb30BAaHUSI B TMOBCEAHEBHOW JKWU3HU U
oOecriedeHUs] BO3MOXHOCTH  YCIICIIHOTO  MPOJOJKEHUsS  OOpa3oBaHMsl IO
CIEUUATIBHOCTSAM, HE CBSI3aHHBIM C MPUKIAJIHBIM UCIOJb30BAHUEM MATEMATUKHU.
dnemenmovt meopuu MHOICECME U MAMEMAMUYECKOU 102UKU
- OnepupoBaTh Ha 0a30BOM YpPOBHE MOHSITUAMH: KOHEUHOE MHOXKECTBO, JIEMEHT



MHO>XECTBA, MOJMHOXECTBO, MEPECCUCHUE U OOBEAMHEHHE MHOMXECTB, YUCIIOBBIE
MHOJKECTBA Ha KOOPAUHATHOMN IIPSAMOM, OTPE30K, UHTEPBAJI,

- omepupoBarb Ha 0a30BOM YpOBHE MOHSATUSMU: YTBEPKIACHUE, OTPULIAHUE
YTBEPKJICHUS, UICTUHHBIE U JIOXKHBIE YTBEPKACHUS, IPUUMHA, CIEACTBHE, YACTHBIN
ciy4ail oOIIero yTBepKAeHus, KOHTPIPUMED;

- HAXOJWMTh IepeceuyeHue U OOBEIMHEHHE [IByX MHOXECTB, NPEICTaBICHHBIX
rpaduuecKy Ha YUCIOBOU MPSMOM;

- CTPOUTH HA YUCJIOBOM MPSMOI MOJAMHOXECTBO YMCIOBOI'O MHOXECTBA, 3aJaHHOE
MPOCTEULIUMU YCIOBUSAMH;

- pacro3HaBaTh JIOKHBIE YTBEPKACHMS, OIIMOKH B PACCYXKACHUIX, B TOM UYHUCIE C
UCIOJIb30BAaHUEM KOHTPIIPUMEPOB.

B noBceHeBHOM KU3HU U TPU U3YUEHUU JPYTUX MPEIMETOB:

- HCMOJb30BaTh YHCIOBBIE MHOXKECTBA HA KOOPJAWHATHOW NPSIMOW NJisi ONMUCAHUS
peanbHbIX NPOLECCOB U SIBJICHUMN;

- IPOBOJIUTH JIOTUYECKUE PACCYKICHUS B CUTYALUSIX TOBCETHEBHOM KU3HU.

Yucna u evipasrxicenusn

- OnepupoBaTh Ha 0a30BOM YPOBHE MOHITHUSIMU: I1I€JI0€ YUCIO, JECITUMOCTh YHUCE,
OOBIKHOBEHHas JApoOb, JecaThuyHasi JpoOb, palMOHAIBHOE YHCIIO, MPUOIMKEHHOE
3HAYEHHUE YMCIIa, YacTh, J0JIS, OTHOLIEHUE, MPOIICHT, MOBBIIICHUE U MOHWKEHUE Ha
3aJlaHHOE YKCIIO MPOIEHTOB, MacITao;

- omepupoBaTh Ha 0a30BOM ypOBHE TMOHATUSAMH: JiorapudM  YHUCIHa,
TPUTOHOMETpPUYECKass OKPYXKHOCTb, TpaJycHas Mepa yrjia, BeJIMYHHA Yria,
3aJIaHHOTO TOYKOW Ha TPUTOHOMETPUUECKON OKPYKHOCTH, CUHYC, KOCUHYC, TAHT€HC
¥ KOTaHT€HC YTJIOB, UMEIOLTUX MPOU3BOJIBHYIO BETUUUHY;

- BBITIOJIHATH apu(MEeTUUECKHE IEUCTBUS C LIETBIMU U palliOHAIBHBIMU YUCIIAMH;

- BBITNIOJHATH HECJIOXKHBIE MPeoOpa30BaHMs YUCIOBBIX BBIPAKEHHM, COAEpKAIINX
CTEIeHH Yrcell, MO0 KOPHU U3 YHCEN, TUOO0 JorapudMbl YUCET;

- CpPaBHUBAThH pallMOHAIbHBIC YHCIIa MEKIY COOOI;

- OLICHUBATh W CPABHUBATH C PAIMOHAIBHBIMHA YHCIIAMU 3HAYEHUS IIEJIBIX CTENEeHEN
qucell, KOpHEeW HaTypaJbHOW CTEIEeHH W3 4YHCEell, JIOTapu(pMOB YHUCEN B MPOCTHIX
CiIyJasix;

- n300paxkaTh TOUKAMH Ha YHCJIOBOW MPSIMOM IEJIbIE U pal[MOHAIbHbIE YNCIIA;

- u300pakaTh TOYKAMHU Ha YHUCJIOBOM MpPsIMOW LeJble CTENEHU 4YHCeN, KOPHHU
HATYpaJIbHOM CTENEeHU U3 YKCe, Jorapu(Mbl YMCE B IPOCTHIX CAyYasX;

- BBINOJHATH HECIOXXHBIE MPeoOpa3oBaHMs LEIbIX M JIPOOHO-pallMOHAIBHBIX
OYKBEHHBIX BBIPAKCHHUI;

- BBIPAXKaTh B POCTEHMIIMX CIy4YasiX U3 PABEHCTBA OJIHY IEPEMEHHYIO YEpE3 APYTHE;
- BBIUUCTIATH B MPOCTHIX CIIy4Yasx 3HAUYCHHS YUCIIOBBIX U OYKBEHHBIX BBIPKCHHM,
OCYILIECTBIISISI HEOOXOUMBbIE MTOACTAHOBKHU U IPeoOpa30BaHus;

- n300paxxaTh CXeMaTUYECKU yroJl, BEIMYMHA KOTOPOTO BhIpaXKEeHa B rpaaycax;

- OLICHUBATh 3HAKU CUHYCA, KOCHHYCA, TAHT'€HCA, KOTAHI€HCA KOHKPETHBIX YIJIOB.

B noBceiHEBHOM KU3HU U TPU U3YYEHUH JPYTUX YUEOHBIX NPEIMETOB:

- BBIMOJIHATH BBIUUCIICHHS TP PEIICHUH 33/1a4 MIPAKTUUYECKOTO XapaKTepa;

- BBIIIOJIHATh MPAKTUYECKUE pPACUETHl C HCIOJIB30BAHUEM IPU HEOOXOIUMOCTHU
CIPaBOYHBIX MATEPUAJIOB U BHIUYMCIUTEIbHBIX YCTPOUCTB;

- COOTHOCUTH peaJbHbI€ BEJIMYMHBI, XAPAKTEPUCTUKH OOBEKTOB OKPYKAIOLIErO
MHpa C UX KOHKPETHBIMHU YHCIIOBBIMU 3HAYCHUSIMU;



- UCIIOJB30BaTh METOJIbl OKPYIJICHUS, MPUOIIKEHUS U MPUKUAKA TPU PEUICHUU
MPAKTUYECKUX 3a/1a4 MOBCEIHEBHOMN KU3HH.

Ypaenenua u nepasencmea

- PemiaTh iHEHbIE ypaBHEHUS U HEPABEHCTBA, KBA/IpATHHIC YpaBHEHUS;

- pemiath JorapupMUUECKHE YpaBHEHUS U MPOCTEHIINE HEPABEHCTBA;

- pemiarTh noka3aTelbHble YpaBHEHHUS U IPOCTEUIINE HEPABEHCTBRA,;

- TIPUBOJUTH HECKOJBKO MPUMEPOB KOpPHEW MPOCTEUIIETr0 TPUTOHOMETPUUECKOTO
ypaBHEHUSI.

B noBceHEeBHOM KU3HU U TIPU U3YUYEHUU JIPYTUX TTPEIMETOB:

- COCTaBJISITh W peliaTh ypaBHEHUS M CHUCTEMbl YpaBHEHUM TMpPHU PEIICHUU
HECJIOKHBIX MTPAKTHUUECKUX 3a/1a4

Dynkyuu

- OnepupoBath Ha 6a30BOM YPOBHE MOHATHSIMU: 3aBUCUMOCTh BEIWYUH, (DYHKIHUS,
apryMeHT W 3HaueHue (YHKIHMH, 0OJacTh OMpeNeNieHUus M MHOXECTBO 3HAaYEHUU
¢yHkuuu, rpaduK 3aBUCUMOCTH, rpapuk GyHKUMHU, HYIU (QYHKLIUHA, TPOMEKYTKU
3HAKOMOCTOSHCTBA, BO3pAacTaHWE HAa YHCIOBOM IIPOMEXKYTKE, YOBbIBaHME Ha
YUCIIOBOM MPOMEXKYTKE, HaumOoJblllee M HauMEHbIlee 3HayeHue GQYHKIUMA Ha
YUCJIOBOM MPOMEXKYTKE, Iepruoanueckas PyHKIMs, EPUO/;

- omepupoBatb Ha 0a30BOM ypOBHE TMOHATUSMU: TpsaAMas U oOparTHas
IPOMOPIMOHATILHOCTh  JIMHEWHAs,  KBaJpaTuyHas,  JiorapupmMuueckas U
nokasareiabHas (PyHKIMH, TPUTOHOMETpHYECKUEe HYHKIINU;

- pacno3HaBaTh TpauUKU dIIEMEHTAPHBIX (QYHKIHI: mnpsMod U  oOpaTHOMU
POIMOPIIMOHATILHOCTH,  JIMHEWHOW,  KBaJpaTUYHOH,  Jorapudmuyeckor
NOKa3aTeIbHON (PYHKIUN, TPUTOHOMETPUYECKUX (YHKIINM;

- COOTHOCUTHb TpaduKH DJIEMEHTApHBIX (yHKIMI: TpsiMoil U oOpaTHOMU
IPOIMOPIIMOHATILHOCTH,  JIMHEWHOW,  KBaJpaTUYHOH,  Jorapu@muyeckor
MOKa3aTeIbHOM  (QYHKIMH, TPUTOHOMETPHUYECKUX (YHKIHA ¢ GdopmylamH,
KOTOPBIMH OHU 3a/1aHBbI;

- HAXOAUTH 10 TpaduKy IPUOIMKEHHO 3HaUYCHUs (YHKIIMH B 33 ITaHHBIX TOYKAX;

- ompeaeniatb 1o rpaduky cBoiictBa (QyHKIMH (HYIH, TPOMEXKYTKU
3HAKOMOCTOSHCTBA, MPOMEXKYTKH MOHOTOHHOCTH, HAWMOOJNBIINE W HaUMEHbIINE
3HAYEHUS U T.I1.);

- CTpPOUTH ACKHM3 Tpaduka (yHKIUHU, YTOBICTBOPSAIONICH MPUBEICHHOMY Ha0Opy
ycioBui (TPOMEKYTKH BO3pacTaHus/yObIBaHUS, 3HAueHHWE (YHKIHUUA B 3aJlaHHOU
TOYKE, TOUKU IKCTPEMYMOB U T.[1.).

B noBceHEBHOM KU3HU U MIPU U3YUYEHUU JPYTUX MPEIMETOB:

- ompeAensaTh No TpadukaM CBOWCTBA pPEATbHBIX MPOIECCOB U 3aBUCHUMOCTEH
(HanOonpiiie W HANMEHBININE 3HAYCHUS, MPOMEXKYTKH BO3pACTaHUS U yOBIBAHUA,
MPOMEKYTKH 3HAKOIIOCTOSIHCTBA U T.11.);

- UHTEPIIPETUPOBATH CBOMCTBA B KOHTEKCTE KOHKPETHOM MPAKTUYECKON CUTYaIINH.
Inemenmot MamemamuyecKko2o aHaIu3a

- OnepupoBaTh Ha 0a30BOM YPOBHE MOHSATHUSMHU: POU3BOAHAS (DYHKIIMH B TOYKE,
KacaTesbHas K rpaduky GyHKIUU, TPOU3BOIHAS (YHKIUY;

- ONpeAeNisiTh 3HAYEHUWE MPOU3BOJHOM (YHKIIMM B TOYKE IO HU300paKEHUIO
KacaTeJbHOU K rpaduKy, MPOBEICHHON B 3TON TOUKE;

- pemaTh HECIOXHbIE 3aJayl Ha NPUMEHEHUE CBS3M MEXAY MPOMEKYTKAMU
MOHOTOHHOCTM M TOYKaMH »JKCTpemyMmMa (GYHKIUH, C OJHOM CTOPOHBI, U



MPOMEKYTKaMH 3HAKOIIOCTOSIHCTBA W HYJISIMU TPOW3BOJAHOW 3TON (yHKIHH - C
IPYTOH.

B moBceHEBHOM XU3HU U TIPU U3YYCHUHU JPYTUX MPEIMETOB:

- TIOJB3YACh TpadUKamMu, CPAaBHUBATH CKOPOCTH BO3pacTaHUs (pOCTa, TOBBIMICHUS,
YBEJIMUCHHUS U T.1I.) WIA CKOPOCTH yOBbIBaHUS (TIAJCHUSI, CHUKCHUS, YMCHBIIICHUS U
T.1.) BEJIMYMH B pEaJbHBIX MPOIIECCax;

- COOTHOCHUTH TpaUKH PEATbHBIX IMPOIECCOB W 3aBHCHMOCTEH C WX OMUCAHUSIMH,
BKJTFOYAIOIIMMH XapaKTEPUCTUKU CKOPOCTH W3MEHEHHS (OBICTPBIA POCT, IJIABHOE
MMOHUKEHHUE U T.IL.);

- HUCIIOJIb30BaTh TpadUKH pEaNbHBIX TIPOIECCOB I PEIICHHUS HECIOKHBIX
NPUKJIAIHBIX 33/1a4, B TOM YHCIIE ONMpEesis o rpaduKy CKOpOCTh X0/1a Ipolecca.
Cmamucmuka u meopus eepoammuocmeil, 102UKa U KOMOUHAMOPUKA

- OmnepupoBatb Ha  0a30BOM  ypOBHE  OCHOBHBIMU  ONHUCATEIbHBIMU
XapaKTepUCTUKaMU YHUCJIOBOIO0 Habopa: cpeaHee apudmeTnyeckoe, MeauaHa,
HauOOJIbIICe ¥ HANMCHBIIICE 3HAUYCHHS,

- ONepUpPOBaTh Ha 0a30BOM YPOBHE MOHATHUSMHU: YACTOTA M BEPOSTHOCTH COOBITHS,
CITy4aiiHBIN BBIOOP, OMBITHI C PABHOBO3MOHBIMH 3JIEMEHTAPHBIMUA COOBITUSMH;

- BBIYHCIIATh BEPOSTHOCTH COOBITHI Ha OCHOBE TI0JICYETA YHCIIa UCXOO0B.

B moBceiHEeBHOM KM3HU U TIPH U3YYCHUHU JPYTHX MPEIMETOB!

- OIICHMBATh M CPABHHMBATh B MPOCTHIX CIIy4asX BEPOSTHOCTH COOBITHH B peaIbHOU
KU3HU;

- 4YWUTaTh, COIOCTABIATh, CPaBHUBATH, MHTEPIPETUPOBATH B MPOCTHIX CIydasx
peaybHble JaHHbIE, IIPEICTABICHHbBIE B BUJE TA0JIHUII, TUarpaMm, rpauKoB.
Texcmoevie 3a0auu

- Pemiate HECIOXKHBIE TEKCTOBBIC 3a/1a4M Pa3HBIX TUIIOB;

- aHAIM3UPOBATH YCIOBHUE 3aJa4d, MPU HEOOXOAMMOCTH CTPOUTH IJISl €€ PEeIIeHUs
MaTEMaTUYECKYIO MOJIEIIb;

- TIOHUMATh W MCTOJIb30BaTh JJIA PEIICHUs 3a/1adyu UHPOPMAIIUIO, TIPEICTABICHHYIO
B BUJEC TEKCTOBOW M CHMBOJBHOM 3amMCH, CXeM, TaOJHI], Juarpamm, rpaduxos,
PUCYHKOB;

- IEHCTBOBATH 1O AJITOPUTMY, COJEPIKAIIEMYCS B YCIIOBUU 33/1a4H;

- ACTIOJTH30BATh JIOTHYECKUE PACCYKIACHUS TIPH PEIICHUH 3a]1a4H;

- paboTaTh ¢ M30BITOYHBIMU YCJIOBHSIMU, BbIOMpas U3 Bcel MH(pOpManuu, JaHHEIE,
HEO0OXOIUMBIE JJIS PEIICHUS 3a/1a4u;

- OCYIIECTBIISITH HECJOXKHBIM Tepebop BO3MOXKHBIX pEIICHUM, BBHIOMpAs W3 HUX
ONTUMAJILHOE TI0 KPUTEPUSIM, C(HOPMYITUPOBAHHBIM B YCIOBHH;

- aHAJIM3UPOBATh U MHTEPIIPETUPOBATH MOJTYUYCHHBIE PEIICHUS B KOHTEKCTE YCIOBUS
3a/1auu, BEIOUPATh PEIICHNUs, HE TPOTUBOPEUAIE KOHTEKCTY;

- pemraTh 3a1a91 Ha pacdyeT CTOMMOCTH MOKYIOK, YCIYT, TOE€30K | T.I1.;

- pemiaTth HECIOXHBIC 3a/laud, CBS3aHHBIC C JIOJICBHIM Yy4YacTHEM BO BIAJCHUU
bupmoii, TpeAnpUATAEM, HEJIBUKUMOCTHIO;

- pemiath 3aJadyd Ha TMPOCTHIE TPOIEHTHI (CHCTEMBI CKHIIOK, KOMHUCCHUU) W Ha
BBIYHCIICHUE CJIOKHBIX TPOIICHTOB B PA3IMYHBIX CXEMax BKIJIAJIOB, KPEAUTOB H
UTIOTEK;

- pemath TPaKTHYECKUE 3a7aud, TPeOyIOIINe WCIONb30BAHUS OTPHUIATEIHHBIX
quCell: Ha OMpeIelieHue TeMIIepaTyphl, Ha ONPEACIICHUE TIOJIOKECHHUS HAa BPEMEHHOU
ocH (10 Hameh 3pbl U MOCIe), HA ABUKEHUE JICHEKHBIX CPEICTB (MPUXO/pacxon),



Ha ONpeJeeHUe IITyOuHBI/BBICOTHI U T.I1.;

- HUCIIOJIb30BaTh MOHATHE MacluTaba s HaXOXKJIECHHUS PACCTOSHUM M JUIMH Ha
KapTax, IUJIJaHaX MECTHOCTH, IUIaHaX MOMEUIEHUH, BBIKPOWMKAaX, MpH paboTe Ha
KOMIIBIOTEPE U T.II.

B noBcenHeBHOM KU3HU U TPU U3YUEHUU JPYTUX MPEIMETOB:

- pemiaTb HECJIOXHbIE MPAKTHUYECKHE 3aJadyd, BO3HUKAIOIIME B CHUTYaLMsIX
MOBCETHEBHOM KU3HM.

T'eomempus

- OnepupoBaTh Ha 0a30BOM YpOBHE NOHATHSIMHU: TOYKa, MNpsAMas, IMJIOCKOCTh B
MIPOCTPAHCTBE, NapAJIIEIbHOCTh U NEPHEHAUKYIAPHOCTh NPSIMBIX U MIIOCKOCTEH;

- pacrmo3HaBaTh OCHOBHbIE BHUJbl MHOTOIPAaHHUKOB (IIpU3Ma, NUPAMHJA,
OpSIMOYTOJIbHBIN Mapasuienenumnes, Kyo);

- 300paxaTh n3y4aemble GUTYphl OT PYKHU U C IPUMEHEHUEM MPOCTHIX YEPTEHKHBIX
UHCTPYMEHTOB;

- JlenaTh (BBIHOCHBIE) IUIOCKUE YEPTEXKH M3 PUCYHKOB MPOCTHIX 00BEMHBIX (UTYP:
BUJ] CBEPXY, COOKY, CHU3Y;

- W3BJEKaTb MH(OPMAILMIO O TMPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (QPUrypax,
NPEJICTABIICHHYIO HA YepTekaxX U PUCYHKAX;

- IpuMeHsTh TeopeMy [ludaropa npu BEIYHCICHUN 2JIEMEHTOB CTEPEOMETPUUYECKUX
duryp;

- HaXOJWUTh OOBEMBI M TUIOMIAAM MOBEPXHOCTEH MPOCTEHIINX MHOTOIPAHHUKOB C
npUMeHeHHeM GopMyT;

- pacno3HaBaTh OCHOBHBIE BHJIBI TeJl BpalleHus (KOHyC, UUIUHAP, chepa u map);

- HaXOJIUTb OOBEMBI U IUJIOMIAIU MOBEPXHOCTEH MPOCTEHIINX MHOTOTPAHHUKOB U
TEJ BpallleHus1 ¢ TpUMEHEHUEM (hopmy.

B noBcegHEBHOM KU3HU U MIPU U3YUYEHUU JPYTUX MPEIMETOB:

- COOTHOCUTH aOCTpPaKTHbIE TE€OMETPUYECKHE TOHATHUS U (DAKThl C peaTbHBIMU
KU3HEHHBIMU OOBEKTAMH U CUTYAIUSIMU;

- HCIOJB30BaTh CBOWMCTBA TPOCTPAHCTBEHHBIX TE€OMETPUUECKUX QUTYyp s
pelIeHUs TUMOBBIX 33/1a4 MPAKTUYECKOrO COJIEPHKAHNUS;

- COOTHOCUTDH IUIOIIAAX TOBEPXHOCTEH TeN OJMHAKOBOW (POPMBI PA3ITUUYHOTO
pasMepa;

- COOTHOCUTH 00BEMBI COCYZIOB OAMHAKOBOM (DOPMBI pa3IMYHOTO pa3Mepa;

- OlEeHUBaTh (OPMYy IPaBUIBHOTO MHOTOTPaHHHMKA IOCJIE CIWJIOB, CPE30B M T.II
(ompenensiTh KOJIMYECTBO BEPUINH, pedep U rpaHel MoJy4YeHHbIX MHOIOIPaHHUKOB).
Bexmopul u koopounamul ¢ npocmpancmee

- OmnepupoBaTh Ha ©0a30BOM ypOBHE IOHATHEM JEKapTOBbI KOOPAMHATHI B
IIPOCTPAHCTBE;

- HaXOJUTh KOOPJIMHATHI BEPIIUH Ky0a U IPSIMOYTOJIBHOIO NapajulesIeuIea.
Hcemopusa mamemamuku

- OnuceIBaTh OTAENIBHBIE BBIIAIOIIMECS PE3YNIBTATHI, IOJYYEHHBIE B XOJI€ Pa3BUTHUS
MaTeMaTUKH KaK HayKU;

- 3HaTh MNpPHUMEPbl MAaTEMAaTUYECKHX OTKPBITUH M HMX AaBTOPOB B CBS3H C
OTEYECTBEHHON U BCEMUPHON UCTOPHUEH;

- IOHUMATh POJIb MaTeMaTUKH B pa3BuTuu Poccuu.

Memoovr mamemamuru

- IlpumeHsATh M3BECTHBIE METOABI NPU PEIIEHUU CTaHAAPTHBIX MAaTEMaTUYECKHX



3a]1a4;

- 3aMeYaTh U XapaKTepU30BaTb MATEMATUUECKUE 3aKOHOMEPHOCTH B OKPYKAIOLIEH
JICHCTBUTEIBHOCTH;

- IPUBOJAUTH IPUMEPHI MATEMATUUYECKUX 3aKOHOMEPHOCTEMN B IIPUPOJIE, B TOM YHUCIIE
XapaKTEepU3YIOIKUX KPACOTY U COBEPLIEHCTBO OKPYKAKOLIET0 MUPaA U ITPOU3BENCHUMN
HACKYCCTBA.

— BBIHyCKHHK MOJYYUT BO3MOKHOCTbD HAYYUTBHLCH: OJII PA3BUTHUA MbLIINJICHUS,
HUCIIOJB30BaHUA B HOBCCI[HCBHOI\/’I JKU3HHA U 00ecreueHNs] BO3MOKHOCTH YCIICIIHOTI O
IMPOAOJIZKCHUS O6pa30BaHI/IH o CrICuualIbHOCTAM, HC CBA3AHHBIM C IPUKIAAHBIM
HUCIIOJIB30BAHUCM MAaTCMAaTHKU.

dnemenmovt meopuu MHOIHCECME U MAMEMAMUYECKOI IOZUKU

- OnepupoBaTb MNOHATUSIMU: KOHEYHOE MHOXXECTBO, JJIEMEHT MHOXECTBA,
MOJIMHOKECTBO, MepeceueHre U 00beIMHEHNE MHOXKECTB, YUCIOBbIE MHOXKECTBA HA
KOOPAWHATHON TPSIMOM, OTPE30K, HHTEPBAJ, MOJYHUHTEpPBal, MNPOMEKYTOK C
BBIKOJIOTOM TOYKOM, rpaduyueckoe MpeACTaBICHUEe MHOXKECTB Ha KOOPJIWHATHOM
IJIOCKOCTH;

- ONEPUPOBATH MOHATUSIMU: YTBEPKACHUE, OTPUIIAHUE YTBEPKACHUS, UCTUHHBIE U
JIO)KHBIC ~ YTBEPXKJICHMs, TIPUYMHA, CJEJACTBUE, YACTHBIA cly4ail oOmiero
YTBEPKAECHUS, KOHTPIIPUMED;

- IPOBEPATH MPUHAIIEKHOCTD 2JIEMEHTA MHOKECTBY;

- HAXOJIUTh TIEpeceueHre U 00beAMHEHNE MHOKECTB, B TOM YHCIIE MPECTaBICHHBIX
rpaduuecky Ha YUCIOBOM MPSMOM U HAa KOOPAMHATHOMU MJIOCKOCTH;

- TPOBOAWTH JOKAa3aTeNbHbIE pACCYXKIEHUA MJii OOOCHOBAaHUA HUCTUHHOCTH
YTBEPKIACHUMU.

B noBceHEBHOM KWU3HU U MIPU U3YUYEHUU JPYTUX MPEIMETOB:

- HCHOJIb30BaTh YHCJOBBIE MHOXECTBA Ha KOOPJAMHATHOM MpsIMOM M Ha
KOOPJIMHATHOM MJIOCKOCTH JJI ONUCAHUS PEATBHBIX MPOLIECCOB U SABJICHUM;

- IPOBOJUTH J10KA3aTEIIbHBIE PACCYKACHUS B CUTyallUsIX IOBCEIHEBHOM KU3HU, IPU
pelIeHnH 3a1a4 U3 JpYrux IpeIMeETOB.

Yucna u evipasrcenusn

- CBoOomHO oOmEepUpOBaTh IMOHATHAMHU: II€JO€ YHCIO, JEIUMOCTh YHCEII,
OOBIKHOBEHHAs APOOb, MECATHYHAS JIpo0b, PAallMOHAIBHOE YHCIIO, MPUOIMKEHHOE
3HAYEHUE YUCJIA, YaCTh, J0JI4, OTHOIIECHHUE, MPOIICHT, MOBLIIIICHUE U TTOHUKEHUE Ha
3TAHHOE YHCIIO TIPOIICHTOB, MAacIITal;

- MPUBOJAUTDH MPUMEPHI YUCEI C 3aJJAHHBIMU CBOMCTBAMU JCIUMOCTH;

- ONEPUPOBATh MOHATHUAMHM: JIOTAPU(M YHCIIA, TPUTOHOMETPHUUIECKAS OKPY)KHOCTb,
paauaHHas W TpajycHas Mepa yrja, BEJIWYMHA yria, 3aJaHHOr0 TOYKOW Ha
TPUTOHOMETPUUECKONU OKPYKHOCTH, CUHYC, KOCUHYC, TAHT€HC U KOTAHTE€HC YTJIOB,
HMMEIOIIMNX MPOU3BOJILHYIO BEJIUYUHY, YKCIIA € |

- BBITIOJHATH apuMETHUYECKHE ACHCTBUS, COUeTasl YCTHBIE U MTMChbMEHHBIE PUEMBI,
MIPUMEHSISI TTPU HEOOXOIMMOCTH BBIYMCIUTEIIbHBIE YCTPOUCTBA;

- HAxXOJUTh 3HAYCHHUS KOPHS HATYypAIbHOW CTENEHM, CTENECHH C PaIMOHATIbHBIM
rokasatesneM, Jiorapudma, HCHONB3Yyd IPH HEOOXOIWMOCTH BBIUUCIUTEIbHbBIC
YCTPOWCTBA;



- I0JIb30BAThHCS OLIEHKON M MPUKUAKOMN MpU MPAKTUYECKUX PacUeTax;

- IPOBOJUTH MO U3BECTHBIM (OpMyliaM U MpaBwiIaM IpeoOpa3zoBaHUsi OYKBEHHBIX
BBIPAKEHUM, BKIIIOYAIOMIMX CTENEHU, KOPHH, JOTapu(PMbl U TPUTOHOMETPUUYECKUE
dyHKLMY;

- HAxXOJUTh 3HAYEHUS YHCIOBBIX U OYKBEHHBIX BBIPAKEHHUM, OCYIIECTBISASA
HE00XO0IUMBbIE TIOJICTAHOBKH U MPeoOpa3oBaHus;

- U300pakaTh CXEeMaTHUYECKH YIoJjl, BEJIMYMHA KOTOPOIO BBIPAKEHA B Tpajycax WIH
pannaHax;

- WCIIOJIb30BaTh NP PEUICHUU 3a7a4 TaOJIUYHbIE 3HAYEHUS TPUTOHOMETPUYECKHUX
(GyHKIUH yTIOB;

- BBINOJIHATH TNEPEBOJ BEJIMYMHBI yIia W3 pPaJdaHHON Mepbl B TPAAyCHYIO U
oOpatHo.

B noBceHeBHOM KU3HU U TPU U3YUYEHUU JPYTUX YUEOHBIX MPEIMETOB:

- BBINOJHATH JCHCTBUS C UWCIOBBIMU JaHHBIMM TIpM PELIEHUM 3a7ad
NPAKTUYECKOTO XapakTepa W 3a7ad U3 pa3IMyHbIX o0yiacTeld 3HAHUN, HCTOIB3YA
Ip1 HEOOXOAMMOCTH CIIPABOYHBIE MAaTEpPHAbl U BEIUUCIUTEIbHBIE YCTPONUCTBA;

- OLEHWBATh, CPAaBHUBATh W HCIOJb30BATh IPU PEUICHUU MPAKTUYECKUX 3a7a4
YUCJIOBBIE 3HAYEHUSI PEAIbHBIX BEJIWYUH, KOHKPETHBIE YHCIIOBBIE XAPAKTEPUCTUKHU
00BEKTOB OKPY>KAIOIIIETO MUPA.

Ypasuenua u nepasencmea

- Pematp panmoHanbpHBIC, MMOKa3aTelbHbIE W JIOTapu(MHUUYECKHE YpaBHEHUS U
HEpPaBEHCTBA, MPOCTEUIINE HUPPALMOHAIBHBIE U TPUTOHOMETPUUECKUE YpPaBHEHUS,
HEPABEHCTBA U UX CUCTEMBI;

- ACIIOJIB30BaTh METO/AbI PELICHUSI YPaBHEHUI: IPUBEAEHNE K BUAY '"TIPOU3BEIICHHE
paBHO HYJIIO" WK "YaCTHOE paBHO HYJIIO", 3aMeHa NIEPEMEHHBIX;

- HCTOJIb30BaTh METO/ MHTEPBAJIOB JIJIs1 PEIIEHUSI HEPABEHCTB;

- WCTOJB30BaTh TpadUUueCKUil METO JJisi MPUONMKEHHOTO PEIICHUs] YpaBHEHUN U
HEPaBEHCTB;

- m3o0pakaTb HAa TPUTOHOMETPUYECKOW OKPYKHOCTH MHOMXECTBO pEeIICHUN
MPOCTEHIINX TPUTOHOMETPUUECKUX YPABHEHUN 1 HEPABEHCTB;

- BBITIOJIHATH OTOOP KOpHEH YpaBHEHUU WJIM PEIIEHUH HEPaBEHCTB B COOTBETCTBUU
C JOMOJHUTEIbHBIMU YCIOBUSIMHA U OTPAaHUYEHUSMH.

B noBcenHeBHOM KU3HU U TIPU U3YUYCHUU JPYTUX YICOHBIX MPEIMETOB:

- COCTaBJAATh M pPELIATh YPAaBHEHHWs, CHUCTEMBl YpPABHEHUW M HEPABEHCTBA NPHU
pENICHNH 337249 IPYTUX YI€OHBIX TPEAMETOB;

- WCIIOJIb30BAaTh YPAaBHEHHMS M HEPABEHCTBA ISl IMOCTPOCHUS M HCCIEAOBAaHUS
MPOCTEUIINX MATEMATUYECKUX MOJENEH pPEalbHbIX CUTyallMd WIM NPUKIIAIHBIX
3a7a4;

- YMETh MHTEPHPETUPOBATH IMOJIYUYEHHBIM MPHU PEIICHUN YPABHEHHs, HEPABEHCTBA
WU CHUCTEMBbI PE3yJibTaT, OILIEHUBATh €ro MpPaBIOMNOJI00ME B KOHTEKCTE 3aJaHHOU
pEaIbHOM CUTYallMU WU MPUKIAJHON 3aJa4U.

Dynkuyuu
- OmnepupoBaTh MOHITUSMH: 3aBUCHUMOCTh BEJIMYMUH, (YHKIUS, apryMEHT U



3HaueHue (yHKUMH, 00JIACTh ONpPENENICHUS W MHOXXECTBO 3HAUYCHHH (PYHKIIUH,
rpa@uk  3aBUCUMOCTH, Trpapuk (QYHKUUH, HYIM (YHKIUH, T[POMEXYTKH
3HAKOMOCTOSHCTBA, BO3PACTAHME Ha YHCIOBOM IPOMEKYTKE, YOBIBAaHME Ha
YHUCIIOBOM MPOMEXKYTKE, HaumOoJblIee M HauMEHbIIee 3HauyeHue (QYHKUUU Ha
YHUCIIOBOM NIPOMEXYTKE, NMepuoanyeckas (QyHKIUS, NEPHUOJ,, YEeTHas U HeuyeTHas
dyHKUMM;

- ONEpUPOBATH MOHATUAMM: NpsiMasi U 0OpaTHas MPONOPLUUOHAIBHOCTH, JIMHEWHAS,
KBa/IpaTUyHasl, agorapupMuyecKas u nokasarejabHas byHKUIMH,
TPUTOHOMETpPUYECKUE (PYHKIINH;

- ONpelensATh 3HaueHue (YHKIMM 10 3HAYEHUI0 apryMeHTa MpH pas3InyHBIX
crocobax 3a1anust PyHKIUY;

- CTPOUTD IpaPUKU U3YyUEHHBIX (DYHKIIHI;

- ONMUCHIBATh MO TpadUKy UM B MPOCTEHIIMX chaydasx Mo ¢GopMyse MOBEACHUE U
CBOICTBa (DYHKIMI, HAXOAUTH MO Irpa@uKy GYHKIUA HauOONbIINE U HAUMEHbIINE
3HAYCHUS;

- CTpPOUTH 3CKHM3 Tpaduka (yHKIUHU, YIOBICTBOPAIOIICH MPUBEIECHHOMY HaOOpy
yCcIOBUN (MPOMEXYTKH BO3pacTaHUs/yObIBaHMsI, 3HAUCHHE (PYHKIIMM B 3aJaHHOM
TOYKE, TOUKH IKCTPEMYMOB, aCUMIITOTHI, HYJIU (DYHKIUH U T.1.);

- pemiatb YpaBHEHHUS, MPOCTEUINE CUCTEMbl YpaBHEHHUMU, HCIOJIb3ysl CBOMCTBA
GyHKIUN U uX rpaduKoB.

B noBcenHEeBHO KNU3HU U IPU U3YUEHUU APYTUX YUEOHBIX MIPEIMETOB:

- ompeneniaTh Mo rpadukaM M HCIOJB30BaTh AJISL PEIICHUs MPHUKIAIHBIX 3a1ad
CBOWMCTBa pealbHBIX NPOLECCOB M 3aBUCHUMOCTEH (HaMOOJbIIME M HaUMEHbIINE
3HAYeHMsI, TNPOMEKYTKM BO3pacTaHus M YObIBaHUSA (DYHKLIMH, IPOMEKYTKH
3HAaKOIIOCTOSHCTBA, ACUMIITOTHI, IEPUOJ U T.I1.);

- HHTEPIIPETUPOBATh CBOMCTBA B KOHTEKCTE KOHKPETHOW MPAaKTUYECKON CUTYalllu;

- ompeneNnaTh No rpaukaM NOpoCTEHIINE XapaKTEPUCTUKU MNEPUOIUUECKUX
IPOIIECCOB B OHOJIOTUHM, SKOHOMMKE, MY3bIKE, DPAJUOCBSI3W U Jp. (aMIUIMTYAA,
MEepUO/I U T.II.)

Inemenmupl MamemMamuyecKkozo aHaIu3a

- OnepupoBaTh TOHATHSIMH: MPOU3BOJAHAS (YHKIUM B TOYKE, KacaTelbHas K
rpaduxy QyHKIUU, TPOU3BOIHAS (PYHKITUH;

- BBIYUCTATH MPOW3BOJHYIO OJHOWICHA, MHOTOWIEHA, KBAJPAaTHOTO KOPHS,
MIPOU3BOJIHYIO CYMMBI (DyHKITU;

- BBIYUCIISTH MMPOU3BOAHBIC DJIEMEHTAPHBIX (DYHKIIUN M MX KOMOWHAIINNA, HCTIOIb3YS
CIIPaBOYHBIE MaTEpUAIbL;

- HWCCJIEIOBAaTh B MPOCTEUIUX Ciy4dasx (DYHKIMH HA MOHOTOHHOCTH, HaXOJWTh
HanOOJIBIITNE M HAMMEHBIIINE 3HAaYeHUS (YHKIUN, CTPOUTH Tpa ki MHOTOUWICHOB H
MPOCTEUIUX  PAMOHATBHBIX  (QYHKIIMA ¢  HWCIOJB30BAaHWEM  armapara
MaTEeMaTHYECKOTO aHAIH3a.

B noBceaHEeBHOM KU3HU U MIPU U3YUYEHUU JPYTUX YUEOHBIX MPEIMETOB:

- pelaTh NPUKJIAIHbIE 3a7a4l U3 OMOJIOTUHU, PUBHKU, XUMHUH, SKOHOMUKHU U APYTHUX
MPEIMETOB, CBSI3AHHBIE C HCCIEAOBAHMEM XapaKTEPUCTHUK PEAJbHBIX IPOLECCOB,
Hax0XJICHUEM HauOOJIbIINX M HAUMEHBIINX 3HAYEHUU, CKOPOCTU U YCKOPEHHUS U
T.IL;



- HHTEPIIPETUPOBATH MOJYYEHHBIE PE3YJIbTATHI.

Cmamucmuka u meopus 6epoamnocmeit, 102UKa U KOMOUHAMOPUKaQ

- IMeTp npeacTaBieHUE O AUCKPETHBIX U HENPEPBIBHBIX CIIyYaWHBIX BEIUYMHAX U
pacnpenesneHusx, 0 He3aBUCUMMOCTH CIIy4YalHbIX BEJINYNH;

- UMETh MPEACTABICHUE O MATEMAaTHUYECKOM OXUIAAHUM U JUCIEPCUU CIIyYaWHBIX
BEJINYMH;

- UMETh IPEACTAaBJICHUE O HOPMAaJIbHOM PACIpPEACICHUU U NpPUMEpax HOPMAIbHO
pacIpeesICHHbIX CIIy4YalHbIX BEJIUYNH;

- NOHMMATh CYTh 3aKOHAa OOJIBLIIMX YHCET U BBIOOPOYHOIO METOJIa H3MEpPEHUs
BEPOSATHOCTEN;

- MUMETh NpeJCTaBlieHUEe 00 YCIOBHOM BEPOSITHOCTH M O TMOJIHOW BEpPOSITHOCTH,
IIPUMEHATh UX B PELICHNUU 33144,

- UMETh IPEACTABIICHME O BaXKHBIX YaCTHBIX BUAAX PACIPEACICHUN U IPUMEHATD UX
B PELLICHUU 3a/aY;

- UMEThb IIPEJCTABJICHUE O KOPPEISIUUMU CIIyYalHbIX BEJIWYHUH, O JIMHEUHOMN
perpeccum.

B noBceHeBHOM KU3HU U TIPU U3YUYCHUH PYTHX MPEIMETOB:

- BBIYUCTISITh WJIN OIEHUBATh BEPOSTHOCTU COOBITHI B peaibHOM KU3HU;

- BBIOUpATD MOJIXOIAIINE METOIBI TIPEACTABICHUS U OOPaOOTKH JaHHBIX;

- YyMETh pelIaTh HECJIIOXHbIE 3aJlaud Ha TMPUMEHEHHE 3aKOHA OOJIBIIMX YHCENl B
COITMOJIOTHH, CTPaxXOBaHWUM, 3/IpaBOOXpaHEeHHUU, obecrieueHUu Oe30macHOCTH
HACeJICHUS B YPE3BbIYANHBIX CUTYAIIHSX.

Texcmoegvie 3a0auu

- Pemate 3ay1aumn pa3HbIX THIIOB, B TOM YHCJIC 3aa41 MTOBBIIICHHON TPYIHOCTH;

- BBIOMpATh ONTHUMAIbHBIA METOJ pPEIICHUSA 3aJlayd, pacCMaTpuBas pPa3IMYHbBIC
METO/IbI;

- CTPOUTH MOJICIIb PEIICHUS 3aJ1a4H, IIPOBOJAUTH JI0KAa3aTCIIBHBIC PACCYKICHUS;

- pemaTth 3ajJa4d, TpeOyromue nepedopa BapuaHTOB, MPOBEPKU YCIOBHUM, BBHIOOpA
ONTHUMAJIBLHOTO PE3yJIbTaTa;

- aHAJIM3UPOBATh M MHTEPIPETUPOBATH PE3YJIbTAaThl B KOHTEKCTE YCIOBUS 3aadH,
BBIOMpATh PEIICHUS, HE MPOTUBOPEYAIINEC KOHTEKCTY;

- TIEPEBOJUTHL TPU PEIICHUH 3aJadd WHOOpMANHI0 W3 OJHOH (GOpMBI B JIPYrylo,
HCIIOIb3Ys P HEOOXOIUMOCTH CXEMBbI, TaOJIHUIIbI, TpauKH, THarpaMMBbl;

B nmoBceqHeBHOM KU3HU U TIPU U3YYEHUHU JIPYTUX TMPEIMETOB:

- pemaTh MPakKTHYECKUE 3aa9M M 3aJ1a4d U3 IPYTHX MPEIMETOB.

T'eomempus

- OmnepupoBaTh MOHATUSIMU: TOYKA, TMpsiMasi, IJIOCKOCTb B MPOCTPAHCTBE,
MapajuieIbHOCTh U NEPIEHANKYISIPHOCTD MPSAMbBIX U TUIOCKOCTEH;

- TPUMEHATH [JIs pelIeHHs] 3a7ad TeoMeTpuueckue (HakThl, €CIU YCIOBHUSA
MIPUMEHEHHUS 33/1aHbl B sSIBHOU (hopme;

- peliath 3aJayd Ha HAXO0XKJACHUE TC€OMETPUUECKUX BEIMYMH MO o0paslam Wiu
alAropuTMaM;

- 7enaTh (BBIHOCHBIE) IUIOCKHE YEPTEHKU M3 PUCYHKOB OOBEMHBIX (UTYp, B TOM



YHCIIE PUCOBATh BH]I CBEPXY, COOKY, CTPOUTH CEUCHHS] MHOTOIPaHHUKOB;

- W3BJIEKaTh, WHTEPIPETHPOBATH M  MNPEeoOpa3oBHIBATh HHPOPMAIHIO O
reoMeTpudecKux (purypax, mpeiCTaBICHHYIO Ha YepPTekKax;

- TPUMEHATh TeoMeTpudeckue (aKThl Ui pelieHus 3a7ad, B TOM 4YHCIe
MPEANOoIaralouX HECKOIBKO I11aroB peleHus;

- ONIUCHIBATh B3aUMHOE PACIOJIOKEHHE MPSAMBIX U IIIOCKOCTEN B IPOCTPAHCTBE;

- (hopMynHpOBaTH CBOMCTBA U MPU3HAKH (PUTYD;

- IOKa3bIBaTh TEOMETPHUECKUE YTBEPKIACHNUS;

- BJIAJIETh CTAHJIAPTHOM KiaccuPUKalueld MPOCTPAHCTBEHHBIX (QUIYp (MUpaMUIbL,
MPU3MBI, MapajuIeIeUIE b );

- HAXoAWTh OOBEMBI M IUIOMAJAW TOBEPXHOCTEH TI'E€OMETPHUECKUX Tel C
npuMeHeHueM Gopmyi;

- BBIYUCIISITH PACCTOSIHUS U YTJIBI B IPOCTPAHCTBE.

B noBcegHEBHOM KU3HU U NIPU U3YUYEHUHU IPYTUX IPEAMETOB:

- HCIIOJIb30BaTh CBOMCTBA TEOMETPUYECKUX (QUIYp [l pelieHus 3aaad
NPAKTUYECKOT0 XapakTepa U 3ajlay U3 Apyrux o0jJacTeil 3HaHUM.

Bexmopuvi u koopounamul ¢ npocmpancmaee

- OnepupoBaTh MOHATHSAMHU JE€KapTOBbl KOOPAMHATHI B IPOCTPAHCTBE, BEKTOD,
MOAYJb BEKTOpPA, PABEHCTBO BEKTOPOB, KOOPAMHATBI BEKTOpA, YIOJ MEXAY
BEKTOpaMHU, CKaJsIpPHOE ITPOU3BECHUE BEKTOPOB, KOJJIMHEAPHBIE BEKTOPBHI,

- HaXOJUTh PACCTOSTHUE MEXAY ABYMsI TOUKAMH, CyMMY BEKTOPOB M ITPOU3BEICHUE
BEKTOpa Ha 4YHCJIO, YIOJd MEXKIy BEKTOpaMH, CKaJSIPHOE IPOU3BEICHHUE,
packiIaabIBaTh BEKTOP 10 ABYM HEKOJUIMHEAPHBIM BEKTOPAaM;

- 33/1aBaTh INIOCKOCTh YPABHEHHUEM B JICKapTOBON CUCTEME KOOPANHAT;

- pemaTh NpocTenIue 3aaun BBEJCHUEM BEKTOPHOTro 6asuca.

Hemopus mamemamuku

- [IpencraBiasTh BKJIa1 BEIAIOIINXCSI MATEMAaTHKOB B Pa3BUTHE MAaTEMAaTUKH U WHBIX
Hay4HBIX 00JIacTe;

- IOHUMATh POJIh MAaTEMATUKH B pa3BUTHHU Poccum.

Memoowvr mamemamuxu

- Mcnonp30BaTh OCHOBHBIE METOJIBI JI0Ka3aTEIbCTBA, TPOBOAUTD JI0KA3aTEIBCTBO U
BBITIOJIHATH OIIPOBEPIKECHUE;

- MPUMEHSITh OCHOBHBIC METO/IbI PEIICHUS] MAaTEMAaTUUECKUX 3a/1aY;

- Ha OCHOBE MAaTEMAaTHMYECKMX 3aKOHOMEPHOCTEHW B IPUPOJAEC XapaKTEepU30BaATh
KpacoTy M COBEPIIIEHCTBO OKPYKAIOIIEr0 MUpPa U MPOU3BEACHUM UCKYCCTBA;

- NOPUMEHATh  MPOCTEHIIME  MPOrpaMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHUKAITMOHHBIE CUCTEMBI TIPH PEIICHUH MaTEMAaTHYECKHUX 3a]1a4.



5. COJJEP’KAHUE YYEFHOM JUCIIUILIUHBI

Beenenue
MaremMaTnka B HayKe, TEXHHKE, SKOHOMHUKE, WH()OPMAIIMOHHBIX TEXHOJIOTHUSAX U
MPAKTUYECKOHN AesaTeNbHOCTHU. Llenu u 3amaun n3ydeHuss MaTeMaTHKU TP OCBOCHHUH
npodeccuit CITO u cnenmansnocteit CIIO.

Aure0Opa

PA3BUTHUE HOHATHUA OUYNUCJIE
Ilensie u pamuoHanbHble uucna. JleiicTButenbHble uucna. [IpubnuxeHHbIS
BbluncieHusl. KoMIUIeKCHbIE YnCIa.
IIpakTHyeckue 3aHATHS
IIP.] Bvinonnenue oeiicmeutl Ha0 0elcmeumenbHblMu YUCIAMU.
IIP.2 [lpubnusicennoe 3Hauenue eauuuuvl. AbOcomomuas u OMHOCUMENbHASA
nocpeunHocmu.
1IP.3 Jleticmeus HaO KOMNIEKCHLIMU YUCTAMU.

KOPHU, CTEIIEHU U JIOTAPUDPMBbI
Kopun u crenmenu. KopHu HaTypanbHOM CTENEHM M3 4YMCIAa U MX CBOWCTBA.
CreneHn ¢ pauMOHaJIbLHBIMM TIOKa3aTeIsIMM, WX cBoiicTBa. CTeneHn ¢
NEHUCTBUTENIBHBIMU  MOKazarenamMu. (CBoilicTBa CTENEHU C  JEHCTBUTEIBHBIM
MIOKa3aTeJeM.
Jlorapudgm. Jlorapupm uymciaa. OcHOBHOE JOrapuMUUYECKOE TOXKIECTBO.
HlecsTuuHble W HaTypajbHble Jorapudmbel. [IpaBuna npeiictBuil ¢ sorapudmamu.
Ilepexo K HOBOMY OCHOBAaHHUIO.
IIpeoOpa3oBanue ajnredOpanvecKux BbIpaKeHUIA. [IpeobpazoBanue
palMOHAIbHBIX, UppaIMOHAIBHBIX CTEIIEHHBIX, MOKa3aTeIbHbIX u
norapuMUYECKUX BbIPAKEHUN.
IIpakTH4eckue 3aHATHS
1IP.4 [Ipeobpazosanue 8uipaddcenutl coO0epiIcauux paouxdabl.
IIP.5 Bvinonnernue moaicoecmeennvix npeoopazo8anull Hao cmenenHbviMu
8bIPANCEHUAMU.
IIP.6 Bviuucnenue nocapugmos. Ceoticmea noeapughmos.
1IP.7 Ilpasuna oeticmsuii ¢ roeapugmamu. Ilepexod k HOBOMY OCHOBAHUIO.
1IP.8 IIpeobpazosanue ancebpauueckux blpaiceHull.
IIP.9 Pewenue 3a0au no meme: « Kopru, cmenenu, noeapughmoly.

OCHOBbBI TPUTOHOMETPUH
OcHOBHBIC IOHATHS
Panuannas mepa yrna. BpamarenbHoe aBuxenue. CHHYC, KOCHHYC, TaHT€HC U
KOTAHT'€HC YUCJIA.
OcCHOBHBIC TPUTOHOMETPUYECKHE TOKIECTBA
®opmynbl npuBeacHUs. DPopmynbl ciioxeHUuss. DPopMynsl yaBoeHuss Popmyiisl
MOJIOBUHHOTO YIJIa.
[IpeoOpazoBaHus NPOCTEUIINX TPUTOHOMETPUUECKUX BhIPAXKCHUN



[IpeoOpazoBaHue CyMMBbl TPUTOHOMETPUUECKUX (GYHKIUNA B MPOU3BEACHUE U
MPOU3BEICHUSI B CymMMy. BbIpaxeHue TpUrOHOMETPUYECKUX (QYHKIUMN yepes
TAHT'E€HC MTOJIOBUHHOTO apryMEHTA.

Tpuronomerpuyeckne ypapBHeHHUsI 1 HEPABEHCTBA

IIpocreiimme TPUTOHOMETPUYECKUE ypaBHEHHUS. IIpocreiimue
TPUTOHOMETPUUECKHE HEPABEHCTRBA.

OOpaTHbIe TPUTOHOMETPpHYECKHEe PyHKIMH.

ApKCUHYC, apKKOCHHYC, apKTAHT€HC.

IIpakTHyeckue 3aHATHS

1IP.21 OcnogHble mpucoHoMempuyeckue moricoecmad.

1IP.22 Cunyc, KOCUHYC U MAH2EHC CYMMbl U PA3ZHOCMU 08YX Y2/108.

1IP.23 [Ipeobpazosanue npocmeiuiux mpuecoHOMempuyeckux 8blpaiCceHul.

1IP.24 Pewenue npocmeuuiux mpueoHoMempuieckKux ypasHeHuu.

IIP.25 Pewenue mpucoHomempuieckux ypagHeHutl.

1IP.26 OcnogHble mpucoHoMempuyeckue morircoecmad.

1IP.27 [Ipeobpazosarue mpueconoMempuyeckux blpadceHull.

GOYHKIUN U TPAOUKHA
Onpenenenusi ¢yHKuuid, ux cpoiictBa u rpaduku. [IpeobGpazoBanus rpadukos.
[TapannenbHbIA TEPEHOC, CHUMMETPHUSI OTHOCUTENIBHO OCel KOOPJIMHAT U CUMMETPHS
OTHOCUTEJIBHO Hayalla KOOpPAMHAT, CUMMETPHUS OTHOCHUTEIBHO MpsSIMON Y = X,
pacTsHKeHHE U C)KaThe BIOJIb OCEH KOOpUHAT.
IIpakTH4yeckue 3aHATHS
1IP.28 Onpeodenenue uemHocmu u He4emHoOCmu paziuyHblX QYHKYULL.
IIP.29 Onpeoenenue npomedcymkos eo3pacmanusi u Yovleanusi QyHKyull
Haxooicoenue sxcmpemymos ¢hynkyuii.
1IP.30 Ilocmpoenue epagurxos cmenennoul, NOKa3ameabHol QYHKYUl pa3iudHbIMu
npeobpazo8anusAMuU.
1IP.31 I[locmpoenue epaghuxos nokazamenbHou u 102apuhmuseckoti GyHKyu.
1IP.32 Hccneoosanue u nocmpoenue 2pagpukos mpueoHOMempuyeckux @QyHKYui.
IIP.33 KP; no meme: « @ynxyuu, ux ce0oucmea u epaguxuy.

HAYAJIA MATEMATHUYECKOI'O AHAJIN3A
IpouzBoanasi. Ilonatue o mnpousBogHON (YHKIHH, €€ TEOMETPUUYECKUA U
dusnueckuii cMbIC. YpaBHEHHE KacaTenbHOU K rpaduky dyukmun. [IponsBogHbie
CyMMBI, PpPa3HOCTH, MpPOU3BEACHUS, 4acTHble. [Ipon3BOIHBIE  OCHOBHBIX
aneMeHTapHbIX QyHKIWN. [[puMeHeHre mpou3BOHON K MCCIIEOBAaHUIO QYHKIIUN U
noctpoeHuto rpadukoB. [IpomsBogHbie o0O0paTHOW (QYHKIMM H KOMIIO3HUIMHU
GbyHKIHH.
[Ipumepsl UCIONIB30BaHUS MPOU3BOIHON JIJII HAXOXKIACHHS HAWUJIYUILIETO PEIICHUS B
MPUKJIAIHBIX 3a/adaX. Bropas mpow3Bo/HAs, €€ T€OMETPUYECKUN W (Pu3nyecKuii
cMmbIcl. HaxoxaeHne ckopocTu i mporiecca, 3aJaHHoro GopmMynoit u rpaduKkoM.
IlepBooOpa3Hast u wuHTerpaj. [IpuMeHEHHE ONPEAETCHHOr0 HWHTErpaia MAJist
HAXOXKJCHUS IUIOMIAAM KpuBOJUHEWHOW Tpaneuuu. Dopmyna HproToHa—
Jleitonuua. [IpuMepsl npuMeHeHus HHTerpaia B GU3UKe U T€OMETPUHU.
IIpakTu4eckue 3aHATHS



11P.40 Bviuucnenue npou3go0HbiX pa3iudHblX QYHKYULL.

1IP.41 Pewenue 3a0au na pusuyeckuti cCMulcl BPOU3800HOII.

1IP.42 Pewenue 3a0au na npumeHeHue 2eoMempuyeckoco cCMulcid NPouU3800HOU.

1IP.43 KPs; «IIpou3zsoonasy

1IP.44 [locmpoenue epaghuxos ¢hynkyuii npu nomowju npou3800HoU.

1IP.45 Haxooicoenue naubonvuie2o u HauMeHbuie2o 3Ha4eHus OyHKyuu.

1IP.46 Bviuucnenue neonpedenenHo2o unmezpana.

1IP.47 Ilpumenenue onpedenrenHo2o uHmecpaia Oas HAXOHCOeHUs NIowaou

KPUBOIUHEUHOU mpaneyuu.

11P.48 Bviuucnenue niowjaoeti KpUBOIUHEUHbIX Mpaneyutl.

1IP.49 Pewenue 3a0au no meme: « Pusuueckuii CMbICl1 ONPeOesieHHO020 UHMe2paiay.
YPABHEHUSA N HEPABEHCTBA

YpaBHeHus1 W CHCTeMbl YpaBHeHMM. PammoHanbHble, UpPpALMOHAIIBHbIC,
MOKA3aTeJIbHbIE U TPUTOHOMETPUYECKUE YPABHEHUS U CUCTEMBI.

PaBHOCHJIBHOCTH YpaBHEHUM, HEPABEHCTB, CUCTEM.

OcHOBHBIE MPUEMBbl UX peHIeHUs (Pa3JIOKEHUE HA MHOXWTENU, BBEJCHHE HOBBIX
HEW3BECTHBIX, MOJICTAHOBKA, rpad)UueCKUil METO.).

HepaBencrBa. PaunonanbHble, UppaloHaIbHBIE, MOKa3aTeJIbHbIC u
TPUTOHOMETPUUECKHUE HEpaBeHCTBA. OCHOBHBIE IPUEMBI UX PEIICHHUS.
Hcnonb3oBanue CBOMCTB M rpaukoB (pyHKIMHA NPH pellieHHHM YPAaBHEHUN H
HepaBeHCTB. Meron uHTepBajioB. M300paxeHue Ha KOOPAMHATHOW MJIOCKOCTH
MHOECTBAa PEUICHUN YpPaBHEHHII M HEPABEHCTB C JIByMs MEPEMEHHBIMU U UX
CUCTEM.

Ilpuknaouwie 3a0auu

CP.15 [IpuMeHeHne MaTeMaTHYECKUX METOIOB ISl PEIIEHUS COJEPKATEIbHBIX
3a/1ay U3 pa3IuvHbIX 001acTe HAYKHU U MIPAKTUKH.

CP.16 UnTtepnperanus pe3yiabTara, yueT peaibHbIX OTPaHUYCHUM.

IIpakTH4eckue 3aHATHS

IIP.52 Pewenue anceopaudeckux ypasHeHu.

IIP.53 PeweHue uppayuoraibHblX YPpasHeHU.

1IP.54 Pewenue nokazamenvHblx U 102apU@PMU4ecKux HepaseHcms.

IIP.55 Pewenue mpuconomempuueckux HepageHcma.

IIP.56 Pewenue cucmem ypasnenuu u HepageHcma.

KOMBUHATOPUKA, CTATUCTUKA U TEOPUS BEPOSITHOCTEN
DJIeMeHTbl KOMOMHATOPUKH
OcHOBHbIE TIOHATHUS KOMOMHATOPHUKU. 3aJadyd Ha IMOJICYET YKCIIa pa3MEIIeHUH,
MEepeCcTaHOBOK, coueTaHuil. Pemienne 3agau Ha mnepebop BapuaHToB. Dopmyna
ounoma Hprotona. CBolicTBa OWHOMHHANBHBIX KOd(PuimeHToB. TpeyroabHUK
[Tackans.
JIeMeHThI TEOPUH BEPOSITHOCTEH
CoObITHE, BEpOSITHOCTH COOBITHS, CJI0KEHUE U YMHOXKEHUE BeposiTHocTel. [lonsTre
O HE3aBUCHUMOCTH CcOObITHI. JlUCKpeTHas ciydaiiHash BeJIMYMHA, 3aKOH €€
pacnpeneneHusa. UHUCIOBbIE XAPAKTEPUCTUKU JUCKPETHOW CIIYYaWHOW BEJIWYHHBI.
[lonsiTue 0 3aKOHE OOJNBIINX YUCET.



JJIeMEeHThI MATEMATHYECKOM CTATUCTUKH

[IpencraBnenne JaHHbIX (TAONMLBI, AUarpaMMmbl, TpaduKH), TeHepadbHas
COBOKYITHOCTb, BBIOOpKA, cpeaHee apupmernyeckoe, meauana. [lonsarue o 3agaqax
MaTEMaTU4YECKOU CTATUCTUKH.

Pemenne npaktudeckux 3aj1ad ¢ NPUMEHEHUEM BEPOSTHOCTHBIX METOOB.
IIpakTHyeckue 3aHATHS

1IP. 14 Pewenue npocmeiiuuux KOMOUHAMOPHBIX 3A0aH.

IIP.15 Pewenue kombunamopuwix 3a0ay llpasuno cymmol u npasuio npou3eeoetus.
1IP.50 Pewenue knaccuieckux 3a0ay meopuu 6eposimHocmell.

1IP.51 Bviuucnenue mamemamudecko2o 0HcuOanus u Oucnepcuu.

I'EOMETPUA

IIpsiMble ¥ IVIOCKOCTH B MPOCTPAHCTBE

B3anMHOe pacnosioxkeHne ABYX NPAMBIX B pocTpaHCcTBe. [lapamnenbHOCTh npsiMoit
u 1ockoctd. IlapannensHOcTh 1IOCKOCTEH. [lepneHAUKYISIPHOCTD MNPSIMOM U
IIOCKOCTH. IlepneHauKylissp U HakJIOHHAs. YTOJ MEXKIy IPSIMOM M IUNIOCKOCTBIO.
JIByrpaHHbld yroa. YTrojd MEXIYy IUIOCKOCTAMU. IlepneHauKyIsipHOCTh ABYX
IIJIOCKOCTEM.

['eomerpuueckue mpeoOpa3zoBaHUsi MPOCTPAHCTBA: MapajlIeTbHBIM  MEpEeHocC,
CUMMETPHUSL OTHOCUTEIBHO IIOCKOCTH.

[TapamnenbHOe  mpoekTupoBaHue.  Ilnowadb  opmocoHANbHOU  NPOEeKYUU.
N306paskeHne npoCcTpaHCTBEHHBIX QUTYP.

MHoOrorpaHHuKu

Bepmmunsl, pebpa, rpanu MHOTOTpaHHuKa. Pazgepmia. MuozozparnHvie yenul.
Buinyknvie muozoepannuku. Teopema Jiinepa.

[Tpusma. Ilpsmast u nakrounas npusma. [IlpaBuneHas npusma. [lapannenenunen.
Ky6.

IIupamupa. [lpaBunbHas nupamuaa. YcedeHHas nupamuaa. Terpasap.

CummeTtpuu B KyOe, B mapaJljiesIeHIeie, B IPU3ME U MUPaAMUJIE.

Ceuenus kyOa, IpU3MbI U TUPAMU/IBI.

[IpencraBienne O TPaBWIBHBIX MHOTOTpaHHUKax (TeTpalape, KyOe, OKTadJpe,
J0JIeKa’Ipe U UKOCadIpe).

TeJia 1 MOBEPXHOCTH BpPALLICHUS

Hunuaap 1 KoHyc. YceueHHbI KoHyc. OCHOBaHUE, BbICOTA, OOKOBAsl IOBEPXHOCTb,
obOpasyromias, pa3BepTka. OceBbIe CCUCHUS U CEUCHUS, MapaJlICIbHBIC OCHOBAHMIO.
lap u cdepa, ux ceuenus. KacarenbHas miockocTs K chepe.

HN3mepenus B reomeTpuu

O6mbeM u ero uzmepenue. Marerpansuas popmyna oobema.

®opmynbsl 00bemMa KyOa, MpSIMOYTOJIbHOTO Mapalijiesienune/a, Npu3Mbl, TUIUHIpA.
@opmynel o0bemMa NUpaMHUIIbl U KOHyca. DOpMyibl IUIOIIAJA TOBEPXHOCTEH
UUTUHIpa U KoHyca. PopMysibl o0beMa 11apa U MIoMmaan cepsl.

[TogoOue ten. OTHOUIEHUS TUIOMIAJEH TOBEPXHOCTEN U 00bEMOB MOIOOHBIX TEJL.



KoopauHaTsl 1 BEeKTOpbI

[IpsimoyrosibHasg (IekapToBa) cuUcTeMa KOOpAMHAT B mpocTtpaHcTBe. Dopmyna
paccTOsIHUS MEXy IBYMs TOUKaMU. Y paBHEHUs CQEPBI, NIOCKOCU U NPAMOU.
Bekropel. Monayns BekTopa. PaBeHCTBO BekTOpoB. (CII0O)KEHHE BEKTOPOB.
YMHOXEHHE BEKTOpa Ha 4ucio. PasiiokeHue BEKTOpa IO HAIpaBICHUAM. YTOII
MeX)Iy aABymMs Bekropamu. l[Ipoeknus Bektopa Ha ocb. KoopauHatsl BekTOpa.
CkanspHOE IPOU3BENECHUE BEKTOPOB.

Hcnonp3oBanue KOOpAMHAT W BEKTOPOB IIPU PELICHUWM MaTeMaTUYECKUX U
IIPUKJIAJHBIX 3a1a4.

IIpakTHyeckue 3aHATHS

IIP. 10 [Ipumenenue npuzHaxa napaiieibHOCmMuy NPAMOU U NJI0CKOCMU NPU peuleHuu
3a0adu.

IIP.11 ObocHosanue 63auMHO20 PACHONONHCEHUSL NPAMBIX, NPAMOU U NIOCKOCMU 8
npocmpancmee.

1IP. 12 HaxooicOenue yena mexcoy npsamou u niocKoCmyio.

IIP.13 KP1 no meme: «llpsimvie u nnockocmu 8 npoCmpancmeey.

IIP.16 Cymma HecKONbKUX 8eKMOPO8. YMHOMCEHUe 8eKmMOopa HA YUCIIO.

IIP. 17 [IpsimoyeonvHas cucmema koopounam é npocmpancmee. Koopounamol
gekmopa.

IIP. 18 Pewenue npocmetiuuux 3a0ay 8 KOOpOUHAMAX.

IIP. 19 I[locmpoenue yena medncoy eekmopamu. Bvluucienue ckaisipHoco
npoU38edeHUs: BeKMOpO8.

1IP.20 Memoo koopounam 6 npocmpancmae.

6. TEMATUHYECKOE IINTAHUPOBAHUE

Brinucka u3 yueOHOro 1iaHa 1 xypc 2 Kypc
1 2 3 4

MakcuManbHas yueOHas Harpy3ka 171 180

CamocrosiTenbHas yaeOHast Harpy3Ka 57 60

OO0s3arenpHas yaeOHas Harpy3kKa: 114 120

Teopernueckue 3aHATUS 60 62

JlabopaTopHO-TIpaKTHYECKHUE 3aHATHS 54 58




7. TEMATUUYECKUU ILJIAH

Buj yyeOHoi padoThl KouaunuyecTBo yacos
PasButHe NOHATHS O UnCie 12
Kophu, crenenu u sorapudMbl 28
[IpsimMble U MIIOCKOCTH B IPOCTPAHCTBE 20
Kombunaropuka 12
KoopauHaTel 1 BEKTOpBI 16
OCHOBBI TPUTOHOMETPUHU 31
@OyHKIMHU U rpaduKu 18
MHOTrorpaHHUKH U KPYTJIbIE TeJa 26
Hayana mateMaTnieckoro aHajinsa 24
WuTerpan u ero npuMeHeHue 15
DneMeHThl TEOPUH BEPOSITHOCTH U MAaTEMaTHUYE€CKOW CTaTUCTUKH 12
YpaBHEHMS U HEPABEHCTBA 20
BreaynutopHas camocTosITeIbHas padoTa 117

IIpome:xkyTouHas arrectanus B ¢popme:
1 cemecTp — KOHTPOJIBHOU PabOTHI

2 CCMCCTpP - OK3aMCHA

8 XAPAKTEPUCTUKA OCHOBHBIX BHJIOB YUYEBHOM
AEATEJBHOCTHU CTYAEHTOB

Conepxanue 00y4yeHust

XapaKkTepuCTHKA OCHOBHBIX BH/I0B 1€ATEJIbHOCTH
CTYJA€HTOB(HA YPOBHE YUYeOHBIX TeHCTBHH)

BBeaenue

O3HakOMJIEHHE C pOJIbIO MAaTEMAaTHKM B HAayKe, TEXHUKE,
HYKOHOMHUKE, UH(OPMAITMOHHBIX TEXHOJIOTUAX u
PaKTUYECKOUN e TEIbHOCTH.

O3HakoOMJIEHHE C LETSAMH U 3ala4aMy U3yYEHUS] MAaTEMAaTHKU
npu ocBoeHuu criennanbHocteil CI10.

Auaredpa

PaszBuTHne mousaTusa

Breimonnenne apudMeTHUYECKUX JCHCTBUM HAJ YHCIIAMH,
COYeTask YCTHBIE U MUCbMEHHBIC MIPUEMBI.

Haxoxxnmenne  npuOMMKCHHBIX  3HAYCHUH  BEIWYUH U
MOTPEIIHOCTEN BBIYHCIICHUI (abconmoTHOM 151
OTHOCHUTEJIbHOW); CPABHEHUE YMCIOBBIX BhIPAXKEHUH.
Haxoxxnerne ommOOK B MPeoOpa30BaHUSIX W BBIYUCICHUSX
(OTHOCHUTCS KO BCEM IYHKTaM MPOTPaMMBbI)

KopHu, crenenu, Jiora-
pudpmbl

O3HaKOMJIEHHE C MOHATHUEM KOPHS N-U CTENEHU, CBOMCTBAMU
paMKaJiOB U NPAaBUJIAMHU CPABHEHHS KOPHEM.

@opMyIMPOBAHUE ONPEAECICHUS KOPHS M CBOMCTB KOpHEM.
Brluncnenne u CpaBHEHUE KOPHEW, BBITOJHECHHUE NPUKUJKU




3HAYCHUs KOPH.

[IpeoOpa3zoBaHue YHUCIOBBIX M OYKBEHHBIX BBIPAKEHUH,
cozepKalux paguKabl.

Beinonnenne pacueroB no  gopmynaMm,  COAEpIKAIIUM
paauKagbl, OCYLIECTBIS HEOOXOAMMbIE TMOACTAHOBKH U
npeoOpa3oBaHus.

Onpenenenue paBHOCUIBHOCTH BBIPAXKEHUN C paJHKaIaMU.
Pemienne uppanmoHanbHbIX YpaBHEHUN.

O3HaKkOMJIEHHE C TIOHATHEM CTEIEHU C JIEUCTBUTEIBHBIM
II0KA3aTeJIeM.

Haxoxxnenue  3HayeHMM  CTENEHU,  WUCHOJIB3Yysd  IIpHU
HEO0OXOJIMMOCTH UHCTPYMEHTAJIbHbIE CPEJICTBA.

3anucblBaHUE KOPHS N-il CTENEeHU B BUJIE CTENEHU C JPOOHBIM
nokasaresieM U Hao0opoT.

DopMyJIUPOBAHUE CBOWCTB CTEIICHEW. BBIUMCIEHUE CTEIIEHEN
C palMOHAJIBHBIM IIOKa3aTeJIeM, BBIIIOJHEHUE NPUKUJIKU
3HAYEHHUsI CTEIIEHU, CPABHEHUE CTEIICHEM.

[IpeoOpa3zoBaHrue YHUCTOBBIX M OYKBEHHBIX BBIPAXKEHUH,
coZepXKalluX CTENeHU, NPUMEHss CBOWCTBAa. Pelienue
II0KA3aTEJIbHBIX YPABHEHUM.

O3HakoOMJIEHHE C NPUMEHEHHEM KOpPHEW M CTENEHEW Mpu
BBIUMCIICHUM CPEOHUX, JEJIEHUH OTpe3Ka B  «30JI0TOM
ceueHUM». PelleHue NpPUKIAIHBIX 3a4ad  Ha CIOXHBIE
IIPOLIEHTHI

IIpeoOpa3oBanue
ajireOpanvecKux
BbIPaKeHUM

Brinmonnenne npeobpa3oBaHuil BhIpaKEHUN, MTPUMEHEHUE
dbopmys, CBA3aHHBIX CO CBOWCTBAMHM CTETCHEH U
aorapudmoB.  OmpegencHue  00JIaCTH  JTOIMYCTHUMBIX
3Ha4YeHUN JorapuMUYECKOro BhIpakeHUs. PemreHue
Jorapu(pMUYECKUX YPABHCHHM

OCHOBBI TPUTOHOMETPHH

OcHOBHBIC MOHATHSA

N3ydeHnue paguaHHOTO METOJIa U3MEPEHUsS YIJIOB BpPALICHUS
U HUX CBS3M C TpaaycHoud wmepoi. M3o0pakeHue yrios
BpAIllCHUSI HAa OKPYKHOCTH, COOTHECEHUE BEJIMYMHBI yIiia C
€0 PaCIIOJIOKEHUEM.

OcHOBHBIE
TPUTOHOMETPUYECKHE
TOXKIECTBA

[IpumeHeHrne OCHOBHBIX TPUTOHOMETPUUYECKUX TOXKIECCTB JJIsS
BBIYHMCIICHUSI 3HAYCHHH TPUTOHOMETPHYCCKUX (PYHKIIHHA I10
OJHOU U3 HUX.

IIpeoOpa3zoBanus
npocTenmmx
TPUTOHOMETPUYECKHX
BbIPAKCHUU

W3ydeHnne OCHOBHBIX (OPMYT TPUTOHOMETPUU: (HOPMYIIBI
CJIOKEHUS, YABOCHHS, npeoOpa3zoBaHus CyMMBI
TPUTOHOMETPUUYECKUX  (PYHKUMH B  TOPOU3BEICHHUE U
MIPOU3BEJCHUS B CYMMY M NPUMEHEHHE NPU BBIYHCICHUU
3HAYEHUS] TPUTOHOMETPUYECKOTO BBIPAXKEHUSI U YNPOLICHUS
€ro.




O3HAaKOMJICHHE CO CBOWCTBAMH CHMMETPHHM TOYECK Ha
CIMHUYHON OKPY)XHOCTH M TPUMEHEHHWE WX I BbIBOJA
dbopmyI IpUBEICHMUS.

IIpocreimue
TPUIOHOMETPUYECKHE
YPABHEHHUS H

Pemenne mo QopMynaM U TPUTOHOMETPUYECKOMY KpYTy
IIPOCTEUIINX TPUTOHOMETPUYECKUX YPABHEHU M.

[IpumeHneHue OOMMX  METOJOB  pELICHUS  YpaBHEHUM
(mpuBeneHWe K  JIMHEMHOMY,  KBaJpaTHOMY, METOA
pa3NoOKEHUs Ha MHOXXHUTEIW, 3aMEHbl IEPEMEHHOH) Mpu
pELIEHUU TPUTOHOMETPUUECKUX YPABHEHUM.

YMeHue ormeyaTb Ha Kpyre pelIeHUs IPOCTEHIINX

HEepaBeHCTBA TPUTOHOMETPUYECKUX HEPABEHCTB.
®YHKINU, UX CBOUCTBA U TPAOUKHA
O3HakoMJIeHHE C TIOHSATHEM TMEePEeMEHHOW, MNpUMEpaMU
3aBUCUMOCTEN MEXy MePEMEHHbBIMHU.
O3HakomiieHHE C TOHATHEM rpaduKka, OmpeeiIcHue
OPUHAICKHOCTH TOYkU rpaduky ¢yHkuuud. OnpeneneHue
no ¢opmyse MpocTeillieil 3aBUCUMOCTH, BUJa €€ Tpaduka.
DOyHKINH. Bripaxkenue no ¢popmysie oJIHON EpeMEeHHOM yepe3 ApyTue.
IHonsiTue o O3HakoMIIeHHE ¢ orpeiesieHneM (QYHKIUHU, GOpMyITHMpOBaHUE
HeNpepbIBHOCTH ero. Haxoxnenue obnactu omnpeneneHuss u - o0yacTu
byHkunn 3HauYeHUN (DYHKIINH,

CaoiicTBa pyHKUMH.
I'padpuueckas
HHTepNpeTanus.
IIpumepsbl
(GyHKUMOHAIBHBIX
3aBHCHUMOCTEH B
peajbHBIX NpoLeccax u
SIBJICHUAX

O3HakomIieHHE C pUMeEpPaMH (b yHKIIMOHATBHBIX
3aBUCUMOCTE B peajbHBIX TMpolleccax M3 CMEXKHBIX
JUCIUTUTHH.

O3HakomiieHHE€ €  JOKa3aTeJbHBIMH  PACCYKICHUAMHU
HEKOTOPBIX U CBOMCTB JIMHEHHON M KBaJAPAaTUUYHOU (PYHKITUH,
MPOBEACHUE HCCICAOBAHUS JIMHEWHON, KYCOYHO-JIUHEWHOM,
TpOOHO-TMHEHHON M KBaJApaTUYHOH (PYHKIMHA, TOCTpOSHHUE
ux rpadukoB. Iloctpoenne u ureHue rpaduKoB (YHKIUH.
HccnenoBanne GyHKIHH.

CocraBnenue BHAOB (YHKIHA 1O JaHHOMY YCIOBHIO,
perieHue 3a7a4 Ha SKCTPEMYM.

Brimonnenne npeoOpaszoBanmii rpaduka QyHKIIH

Oo0patHble pyHKIIUHU

N3ydenune nousTust oOpaTHOM (QPYHKITNH, OTIpE/IeICHIE BUIa U
noctpoeHue rpaduka oOpaTHOW (PYHKIMHU, HAXOXKICHHUE e
obsactu

omnpenesieHus U oOnacTu 3HaueHui. [IpuMeHeHHe CBOICTB
GyHKIIMN TIPU UCCIIEIOBAHUM YPAaBHEHWUW W PEHICHUH 3a7]a4
Ha OKcTpemMyM. O3HAaKOMJICHHE C TIOHSITHEM CJIOXKHOM
GyHKIHH,

CreneHHble, MoKa3a-
TeJIbHbIE,
JorapupmMmuyeckue u
TPUTOHOMETPUYECKHE
GyHkuun.

Pemienrie mokaszaTenbHBIX U JOTApUPMUUYECKUX YPAaBHEHUN U
HEPABEHCTB MO0 U3BECTHBIM aJITOPUTMaM.

O3HaKOMJIEHHE C TOHSATHEM HEIMPEPBIBHOW IMEPUOIUYECKON
byHKIMKY, (QOpMyIUpPOBaHUME CBOMCTB CHHYCa M KOCHHYCA,
MOCTPOEHHE UX rpauKOB.




OopaTHble
TPUTOHOMETPHYECKHUE
GyHkunun

O3HAaKOMJIEHHE C TOHSITHEM TapMOHHMYECKHX KOJI€OaHUU H
OpyUMepaMH TapMOHMYECKHX KOJeOaHWM sl ONHUCAaHUS
IpOLECCOB B (DU3UKE U APYTUX 00JIACTAX 3HAHMSL.
O3HakOMJIEHHE C TOHSITHEM pa3PbIBHOM MEPUOAUYECKOU
¢yHkuuu,  QopMynIHpOBaHME ~ CBOMCTB  TaHreHca U
KOTaHT'€HCa, MOCTPOEHUE UX rpauKoB.

[IpumeHeHnue cBOWCTB (YHKUMHA AJs1 CpaBHEHUs 3HAYEHUU
TPUTOHOMETPUUYECKUX GyHKIUH, peneHus
TPUTOHOMETPUUYECKUX YPABHEHU.

[loctpoenue rpaduKoB OOpPAaTHBIX TPUTOHOMETPUUECKUX
GbyHKUUI U onpe/ieieHre 1o rpadukaM ux CBOMCTB.
Brinonnenne npeodpazoBanus rpaduKoB

HAYAJA MATEMATHUYECKOI'O AHAJIN3A

IHociaenoBaTebHOCTH

O3HaKOMIIEHHE C TOHSATHEM YHUCJIOBOW MOCIEA0BATENHLHOCTH,
croco0aMu ee 3a/1aHusl, BBIYMCICHUSAMH €€ YJICHOB.
O3HaKOMIIEHHE C MTOHSATUEM TIpejiesia OCIeI0BATEIbHOCTH.
O3HaKkOMJIEHHE C BBIUYMCIEHHEM CYMMBI OECKOHEYHOTO
YUCJIOBOTO  psifa Ha TMPUMEPE  BBIUMCICHHUS  CYMMBI
OECKOHEUHO YOBIBAIOIEH T€OMETPUUYECKOM TIPOTPECCHH.
Pemenue 3amau  Ha npuMeHeHwe  (QOPMYIBI  CYMMBI
OECKOHEYHO YOBIBaIOIEH TeOMETPUUYECKON TPOTPECCHH.

IIpouszBoaHas u ee

O3HaKOMIIEHHE C TTOHSATHEM TTPOU3BOTHOM.

N3yuenue wu ¢dopmynupoBaHHe €€ MEXaHHYEeCKOro |
reOMETPUYECKOT0 CMBICIIA, U3YUEHHE aJITOPUTMA BHIYMCIICHUS
MPOW3BOJIHOM HAa TIPUMEPE  BBIYMCICHUS MTHOBEHHOM
CKOPOCTH M yIJI0BOTO KO3 dUIMEHTa KacaTeIbHOM.
CocraBieHue ypaBHEHHsI KacaTeIbHON B 00IIEM BUJIE.
YcBoenne — mpaBun  guddepeHIMpoBaHMUs, — TaOJMIIBI
MIPOU3BOJIHBIX JJIEMEHTAPHBIX (YHKIWNA, TpPUMEHEHHUE s
muddepennpoBanus (GYHKIUNA, COCTABICHUS YypPAaBHEHHUS
KacaTeJIbHOM.

W3ydenne TeopeM O CBSI3W CBOWCTB QYHKIUH W
IPOU3BOIHOM, (POPMYITHPOBKA UX.

[IpoBeneHre ¢ TIOMONIBIO TMPOW3BOJHON HCCIEIOBAHUS
byHKIIMY, 3aTaHHON (OPMYITON.

YcTaHOBIEHHE CBSI3U CBOMCTB (DYHKIIMHM M TPOW3BOJHON IO
uX rpauKam.

[IpumeHeHre TOPOM3BOJHOM UISI  pEIIEHHUs 3aJad  Ha
HAXOXICHUE

HAWOOJBINETO, HANMCHBIIETO 3HAYCHHWS W HA HAXOXKICHHE

NpPHUMEHEHHE DKCTpEMyMa
O3HaKOMJIEHHE C MOHSITUEM MHTErpaia U NepBOOOPa3HOM.
IlepBooOpa3Has N3yuenne npaBusia BEIYUCICHUS IEPBOOOPA3HON U TEOPEMBI

H HHTCIr'pall

Herorona—JleiOauniia.




Pemenue 3ana4 Ha CBsA3b MEPBOOOPA3HON U €€ MPOU3BOIHOM,
BBIUHCIIEHUE IEPBOOOPA3HON 111 JAHHOUM (PYHKIIUH.

Pemenne 3aay Ha MPUMEHEHUE UHTErpaJia JIJIsl BBIYUCICHUS
(U3HYECKUX BETUYMH M IUTOIa el

YPABHEHUSA U HEPABEHCTBA

YpaBHeHUs U CUCTEMBbI
YPABHEHMU.
HepaBeHcTBa U CHCTEMBbI
HEPaBEHCTB C AByMS
MepeMeHHbIMH.

Pemenue panrioHagbHbIX, HPPAaLMOHANIBHBIX, TOKA3aTEIbHBIX
U TPUTOHOMETPUYECKUX YPABHEHUN U CUCTEM.
Hcnonb3zoBaHue CBOWCTB U IpaUKOB PYHKIUHN JJIs1 PEIICHUS
ypaBHeHUH. [loBTOpeHME OCHOBHBIX IIPUEMOB pEILICHUSA
cucteM. Penienre ypaBHeHHI ¢ TpUMEHEHUEM BCEX MPUEMOB
(pa3noXkeHHsl Ha MHOXUTENH, BBEJECHUSI HOBbIX HEU3BECTHBIX,
M0JICTAHOBKH, Tpa)uyecKoro MeTo1a).

Pemenue cuctem ypaBHEHHH € MPUMEHEHUEM pPa3IMYHbIX
cnoco6oB. O3HakoMJIEHHE ¢ OOLIMMHU BONPOCAMH PEIICHUS
HEPABEHCTB M UCIOJIb30BAHUE CBOWCTB U rpaduKoB (HYHKIIHI
IIpU pEIIeHUN HEPABEHCTB.

Pemenue HepaBEeHCTB U CHCTEM HEPABEHCTB C MPUMEHEHHEM
Pa3JIMYHBIX CTIOCOOOB.

[Ipumenenne maTeMaTHYECKMX METOAOB [UIsl  pEelIeCHUs
COJIEpKaTEJIbHBIX 3a/ad U3 pa3jIMYHbIX oOJacTed Hayku u
npakTuku. MHTepnperupoBaHue pe3yibTaTOB € Y4YETOM
peaJIbHbIX OrPaHUYECHHH.

3JEMEHTBI KOMBUHATOPUKHA, TEOPUU BEPOSAITHOCTEH U

CTATUCTHUKH

OcHOBHBIE MOHATHUSA
KOMOMHATOPUKH

N3yuenue mpaBuia KOMOMHATOPUKM M TPUMEHEHHE TIPH
pelIeHN KOMOMHATOPHBIX 3a]1a4.

Pemenrie KOoMOMHATOPHBIX 3aJa4 METOJIOM Iepedopa W TOo
MIPABUITY YMHOKEHHUS.

O3HakomIIeHHE C MOHSITHSIMU KOMOWHATOPUKH:
pa3MelIeHUsIMH, COYETAHUSIMU, NepecTaHOBKAMU U
dbopMymamMu 17151 UX BBIYUCIICHUS.

OObsicHeHHEe W TpUMEHEHHE (QOpMYyNT IS BBIYUCICHUS
pa3sMEIIEHU, MNEPECTAHOBOK M COYETAHWM IIPU PELICHUU
3ajad.

O3nakomiyienue ¢ OuHOMOM HbBIOTOHA W TpPEyroJbHUKOM
[Tackas.

Peuiennie nmpakTruueckux 3ajad ¢ UCMOJIb30BAaHUEM MOHATUN U
IPaBWJI KOMOWHATOPHUKHU

JJIeMeHThI TEOPUHU
BEPOSITHOCTEM

N3ydyeHne  KJIAaCCHYECKOIO0  ONPEAEIICHHUS  BEPOSATHOCTH,
CBOWCTB BEPOSITHOCTH, TEOPEMBI O CYMME BEPOSITHOCTEM.
PaccMoTpeHne  mpuMEPOB  BBIYHCIEHUS  BEPOATHOCTEM.
Pemnienuie 3a/1au Ha BHIYUCIIEHUE BEPOSTHOCTEH COOBITHI

HPEI[CTaB.HeHI/Ie JAHHbBIX

O3HaKOMJIEHHE C MNpCaACTABJICHNCM YHKCIIOBBIX JAHHBIX WM HX




(Tabsuubl, JUATPAMMBI,
rpagukun)

XapaKTepUCTUKAMU.
Pemenne mnpakrthyeckux 3agad Ha OOpaOOTKY YHCIOBBIX
JAHHBIX, BBIYUCICHUE UX XapAKTEPHUCTHK.

I'EOMETPUA

IIpsiMbIe U IVIOCKOCTH B
NPOCTPAHCTBE

@opMyIUMpPOBKA M NPUBEIACHUE JI0KA3ATEIbCTB NPU3HAKOB
B3aUMHOI'O  pACIOJOKEHUS  NPSAMBIX U IUIOCKOCTEM.
Pacno3sHaBanue Ha yepTekax U MOJEIAX Pa3IMYHBIX CIIy4acB
B3aUMHOI'O0  pAaCIOJOKEHUS  NPSAMBIX U IUIOCKOCTEH,
apryMEHTUpPOBaHUE CBOUX CyxAcHUU. DopMynupoBaHue
ONpENENICHUI, TPU3HAKOB U CBOWCTB MApaJUIENbHBIX H
NEPIECHANKYISPHBIX TUIOCKOCTEH, NBYTPAHHBIX M JIMHEHHBIX
YTJIOB.

BrinosiHeHHE TOCTPOCHUS YTIIOB MEXKY MPSAMBIMU, OPSIMOU
U IUIOCKOCTBIO, MEXIY IUIOCKOCTSMHM IO OIMCAHUIO U
pacro3HaBaHUE UX HA MOJEIAX.

[IprMeHeHne MPU3HAKOB U CBOMCTB PACHOJIOKEHUS MPSIMbBIX
Y TJIOCKOCTEN IIPH PELICHUH 3a1a4.

N3o00pakeHrne Ha pUCYHKaX M KOHCTPYMPOBAHHME HA MOJEISAX
NEPIECHAUKYIIPOB M HAKJIOHHBIX K TUIOCKOCTH, HPSMBIX,
napajieNIbHbIX IJIOCKOCTEHW, YIJIOB MEXAYy TMpsAMOA U
IUIOCKOCTBIO U 0OOCHOBAHKE TTOCTPOCHHUS.

Peuienvie 3aady Ha BBIUMCICHHE T€OMETPUYECKUX BEJIMYHH.
OnucblBaHUE PACCTOSHUS OT TOYKM [JO TIUIOCKOCTH, OT
OpsMOM 10 IUIOCKOCTH, MEXKIY IUIOCKOCTSIMH, MEXKAY
CKpPEIMBAIOUIMMHUCS MPSMBIMH, MEXAY MPOU3BOJIBHBIMU
dburypamu B IpOCTPaHCTRBE.

Q@opMyIUpPOBAaHUE M JIOKa3bIBAHUE OCHOBHBIX TEOPEM O
paccToSIHUSX(TEOPEM CYIIIECTBOBAHMUS, CBOMCTBA).
N300paxkeHne Ha UepTekax U MOJCISIX PACCTOSHHUS U
000CHOBaHHUE CBOUX CyxIeHui. OnpeneneHne U BbIUYMUCICHUE
paccTosiHHM B mpocTpaHncTBe. [Ipumenenue Gopmyn u TeopeM
IUTAHUMETPUH [T PELICHUs 3a/1a4.

O3HakOMJIEHHE C MOHATHEM MapPaJIeIbHOTO MPOESKTUPOBAHUS
U ero cBoictBamu. Popmynuposanue meopemvl 0 HIOWAOU
OPMO2OHANLHOU NPOEKYUU MHO20Y20NbHUKA.

[Ipumenenue Tteopun s OOOCHOBAHUSI TOCTPOCHHU H
BBIYMCIICHUM.

ApPryMEHTUPOBAaHME  CBOMX CYXJEHHM O  B3aUMHOM
PaCION0KEHUH TIPOCTPAHCTBEHHBIX (QUTYD.

MHoOrorpaHHMuKH

Onucanne ¥ XapakTepUCTUKA  pPA3JIWYHBIX  BHJIOB
MHOTOTPAHHUKOB, MIEPEUYUCIIEHNE UX JIEMEHTOB U CBOWCTB.
N3o0paxeHre MHOTOTPAHHUKOB U BBITIOJIHEHUE MOCTPOEHUS
Ha M300paXEHUIX U MOJIEJISIX MHOTOIPAHHUKOB.




Bpruuciienue  NMHEMHBIX ~ JJIEMEHTOB W YIJIOB B
MPOCTPAHCTBEHHBIX KOH(UTYpaluax, apryMeHTUPOBaHUE
CBOUX CYXXJICHUM.

XapakTepuCcTUKa H HM300paKEHUE CEUYEHUS, Pa3BEPTKU
MHOTOTPaHHUKOB, BBIYHUCIIEHHUE TUIOIIAIEN TOBEPXHOCTEM.
[locTtpoenne mnpocTedmmMx cedeHuid Kyba, MPU3MBI,
nupamuabl.  [Ipumenenue (akToB UM cBeaeHUH U3
IUIAHUMETPHUH.

O3HakoMJIEHHE C BHJAAMH CHMMETPUM B MPOCTPAHCTBE,
dbopmynupoBaHue OIpEICIIEHUMN 151 CBOMCTB.
XapaKTepuCcTUKa CUMMETPUH TET

BpAILIEHUSI © MHOTOTPAHHUKOB.

[IpumeHeHne CBOMCTB CUMMETPUM TTPU PEIIEHUH 3a/1a4.
Hcnonw3oBanue npruoOpeTEHHBIX 3HAHUMN NI UCCIIEIOBaHUS
Y MOJEJIMPOBAHUS HECIOKHBIX 3a/1a4.

N3o0paxeHne OCHOBHBIX MHOTOTPAHHUKOB U BBITIOJTHECHUE
PHUCYHKOB 10 YCIIOBHSIM 3a]1a4.

TeJia 1 MOBEPXHOCTH
BpalllecHU S

O3HakoMJIEHHE C BUJAMH TeJl BpalieHus, (opMyIupoBaHUE
UX OIPENICIIEHUN U CBOWCTB.

DOopMyJIUPOBAHUE TEOPEM O CEYEHHUH IIApA IIOCKOCTHIO U
IJIOCKOCTH, KacaTelbHOU K cdepe.

XapakTepuCcTUKa H HW300pakKeHWE TeJl BpaIlCHHS, UX
pa3BEPTKHU, CCUECHHUS.

Pemienne 3a1a4 Ha NOCTPOEHUE CEYECHUM, BBIYMCIICHUE JIJINH,
paCCTOSHUM, YIJIOB, N [IpoBenenue
JIOKA3aTEJIbHBIX PACCYKICHUM MPHU PEIICHUH 3a]1a4.
[IpumeHeHne CBOWCTB CHMMETPUU NPU PEIICHHUM 3a]1a4 Ha
TeJa BpalleHus, KOMOMHAITHIO TEll.

N3o0pakeHne OCHOBHBIX KPYIJBIX TEI U BBIOJTHEHUE
PUCYHKA I10 YCIOBHUIO 3aJ]a4H.

HN3mepenust
B reOMeTpUuM

O3HakoOMJIEHHE C IOHATHAMH IUIOMIAAM U 00BeEMa,
aKCHUOMaMHU U CBOMCTBaMHU.

Koopaunatel
U BEKTOPBI

O3HakoMJIEHHE C MOHATHEM BeKkTopa. M3yueHue AexkapToBOH
CHCTEMBl KOOPAMHAT B MPOCTPAHCTBE, IOCTPOCHUE IO
3aJJaHHBIM KOOPAMHATAM TOYEK M IUIOCKOCTEW, HAXOXKJICHUE
KOOPAMHAT TOYEK.

HaxoxaeHnue ypaBHEHHH OKPY>KHOCTH, C(HEphI, TUIOCKOCTH.
Brruncnenne paccTosiHAN MEXY TOUKAMMU.

N3ydeHue CBOMCTB BEKTOPHBIX BEJIMYMH, ITPABUII PA3JIOKEHHS
BEKTOPOB B TPEXMEPHOM ITPOCTPAHCTBE, MPABUII HAXOXKICHUS
KOOPAMHAT BEKTOpAa B MPOCTPAHCTBE, NpPaBUI JNECHUCTBUU C
BEKTOPaMH, 33 IaHHBIMHA KOOPIMHATAMM.

[IpumeHeHne TeopuM MpU PENIEHWHM 3a4ad HA JCHUCTBUS C




BEKTOpaMH.

N3ydyeHne CKaJIsIpHOTO MPOU3BEACHUS BEKTOPOB, BEKTOPHOIO
ypaBHEHUS NPAMON U IUIOCKOCTU. [IpumeHnenue teopuu npu
pelIeHUH 3aa4 Ha JIEUCTBHUS C BEKTOpaMH, KOOPIMHATHBIN
METOJ, IPUMEHEHUE BEKTOPOB IS BBIYMCIICHUS BEJIUYUH
YIJIOB U PACCTOSTHUN.

O3HaKkOMJIEHHE C 10KA3aTeIbCTBAMU TEOPEM CTEPEOMETPUU O
B3aMHOM  DAcCIIOJIOKEHUM TPSAMBIX U  IUIOCKOCTEH C

HCIT0JIb30BAaHUECM BCKTOPOB.

9. YYEBHO-METOANYECKOE U MATEPUAJIbBHO-
TEXHUYECKOE OBECHHEYEHUE ITPOI'PAMMBI YYEBHOM
JANCHUTTIIIMHBI <MATEMATHUKA»
Peanuzanus mporpaMMbl JUCHUIUIMHBI TpeOyeT Haluuusg y4eOHOro kaOuHeTa
«MareMartukay, MpeaycMOTpeHa NUCTaHIMOHHAsA (popma (pabora yepe3 MHTEPHET

pPECYPCHI_H T.11.)

O6opynoBaHue yuyeOHOTO KaOWHETa:

- TO0CaJ0YHbIE MECTA MO KOJUYECTBY 00YyUaIOnXCs;

- pabouee MeCTO IpenoaBaTes;

- JIOCKa;

- KOMIUICKTHI 3JICKTPOHHBIX YI€OHBIX TTOCOOMIA;
Texuuueckue cpeacta 0OydeHUs:

- Paboume mecTa CTyJE€HTOB, OCHAIIIEHHBIEC TEPCOHAIBHBIMU KOMITBIOTEPAMH
- MynpTumMennanpoexTop

- IIpoekunoHHBIN 3KpaH

- IlpunTep nazepHsliit

- Cpencrta TenekommyHukanuii (JlokanpHas ceTh KOJIEIKA)

CpenctBa 00y4yeHHUs] TpU JAUCTAHIHUOHHOW ¢opme (HOpMATUBHO-CIPABOYHAS
TUTEpaTypa, KOMIUIEKT TUTAKATOB, TEMAaTUYECKUX CTECHIIOB, HWHCTPYKIIMOHHBIC
CTeH/IbI, MYJIBTUMEIUUHBIN KOMIUIeKC. JlokanpHasi ceTh KOJUIeIKa, MPOrpaMMHOE
obecricueHue oOmero u mpodecCHOHANTBPHOTO HA3HAYCHHS, KOMILIEKT Y4eOHO-
METOMYECKON JOKYMECHTAIIHH. )

B YCIOBHAX TUCTAHIHMOHHOI'O 06yqu1/I;1:

- MHCTPYKTaX U BblJaya 3aJaHusl TPOU3BOJMUTCS HA 3SJIEKTPOHHOM pecypce
KOJUIC/TKA;




- oOpaTHas CBf3b M KOHCYJbTAI[MM OCYIIECTBJISIOTCS Ha AJIGKTPOHHOM pecypce
KoJuteKa u SKype.

- BBITIOJIHEHHBIC 3aJ]aHUs XPAHSTCS Ha JIEKTPOHHOM pecypce B pasjesie hu3ydyaeMou
JUCHUTUIAHBL;

- KOHCYJIbTAITUs, 3a4EeT WM IK3aMEH OCYIIECTBIIICTCS B opMe TelaeKOH(DEpEHITH B
nporpamme Z0om.
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