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Pabouas mporpamma paspaborana Ha ocHoBe TpeboBanuit @®I'OC cpemgnero obuero
o0pazoBaHMs, TPEOBSBISEMBIX K CTPYKTYpe, COOCPXKaHUIO W pe3yJbTaTaM OCBOCHMS YUeOHOM
JUCUUIUIMHBL «MatemaTuka», B COOTBETCTBUU C PeKoMEHIAUMsSIMH 10 OpraHu3alMy IOJTyYCHHS
cpeaHero obmero obpa3oBaHHsl B IpeJeliaX OCBOGHUS 00pa3oBaTEIbHBIX IMPOrpaMM CPETHErO
npodeccHOHaATBHOTO 00pa3oBaHus Ha 6a3ze OCHOBHOTO 00IIero oOpa3oBaHHUS C YYETOM TpeOOBaHHIMA
(enepaabHBIX TOCYNApCTBEHHBIX 00pa30BATENbHBIX CTAHAAPTOB M IOJy4aeMoi Mpodeccuu HiH
CIECLHMANBHOCTH  CcpeaHero  mpodeccuoHanpHoro  obpasoBanus  (muckMo  JlemaprameHTa
roCyIapCTBEHHOM MOJMUTHKHU B chepe moaroToku pabounx kaapos u 110 Munobpuayku Poccuu
oT 17.03.2015 No 06-259) ¢ uzmenenussimu oT 25 mas 2017 r., mpotokon Ne3, Ha OCHOBaHUH
IIpumepHO¥ OCHOBHOM 00pa3oBaTENbHOM MPOrpaMMBbl CpeHEro obero oopa3oBaHus, 0JOOPEHHOM
pemieHneM ¢eaepalTbHOr0  y4eOHO-METOAUUYECKOTO O0BeIWHEHHS 10 o0meMy o0pa3oBaHHUIO
(mpotokout ot 28 urons 2016 r. No 2/16-3)
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Penenzus

Ha paGouyio mporpammy y4eOHod aucuumauEbl OY/I.03 «MartemaTHka»
mporpamMMbi  NOArOTOBKH  CHENHAJHCTOB  CpeAHEro  3BeHa  JIf
cHeNHAJLHOCTEeH TeXHHYecKkoro mnpo¢gHJiss Ha 0a3ze OCHOBHOro o0mero
o0pa3oBaHHs ¢ MOJYYEHHEM CpeqHero odmiero o0Opa3oBaHHs, COCTABICHHYIO
npenonasatesieM I'ATIOY CO «CapaToBcKkoro KOJLIEIKa CTPOHTEILCTBA MOCTOB
H THAPOTEXHHIECKHX coopyxenHiD, Meabuuk 3.C.

Paboyass mporpamma mno aucimumHe «Martemaruka» i CHEUAIbHOCTEH
08.02.01 «CtpouTensCTBO M SKCILTyaTallMsl 30aHUM U coopyxeHuit», 23.02.04
«TexHuueckas  3KCIUTyaTalMsi  IIOJBEMHO-TPAHCIOPTHBIX,  CTPOHMTEIBHEIX,
JOPOXHEIX MaMH B 060pyaoBanus (o orpacisaM)», 08.02.02 «CtpoutenscTBo 1
SKCIUTyaTallisi WHKCHEPHBIX COOPYXCHMI»  COCTaBlI€Ha B COOTBETCTBHH C
tpeboBarmamMu OI"OC CIIO.

B pesyneTaTe OCBOEHHS [JaHHOW IWCIMIUIMHEI y ydYamuxcsi (OpMHPYIOTCH
HeoO0XOoaUMEIE O0IHE KOMIICTCHIIHH.

B IUTaHHUpyeMBIX pe3ylbTarax OCBOCHHSA JUCLHIUIAHEI  OIpPeNeIeHEI
OCHOBHBEIE 3HAHUS WU yYMEHHA, KOTODHIMH OOydJaromuiics MHOJDKEH OBJIAJeTh, B
pe3yJbsTaTe H3yIeHUs UCIUILIHHEL

B TemaTtunueckoM IuiaHe PaCKphITa IIOCICAOBATCIbHOCTD I/I3}"ICHHSI pas3aciioB
H TEM IIporpaMmbl, IIOKa3aHO pacCIIpECaCI€HUE y"-'Ie6HLIX JaCcoB II0O TEMaM

IUACIUATUIHHEL

IIpencraBieHHas K pelleH3HMpOBaHUIO pabodas ImporpaMMa IO3BOJISIET OBJIAAETH
MaTeMaTHYECKHMH 3HAHUSIMH ¥ YMEHHSMH, HEOOXOIUMBEIMH B ITIOBCEAHEBHOM JXKU3HM,
JUIS OCBOGHHS CMEXHBIX €CTECTBEHHOHAYYHbIX JUCHMIUIAH H JUCIHILIMH
MPpo¢eCCHOHAIBHOTO IIUKJIA, AV OTy4eHHss 00pa3oBaHus B 00JIacTIX, He TPeOyrOmmxX
yIiIyOJieHHON MaTeMaTHIeCKON IOATOTOBKH.

IIpennoxeHHas pabodas mporpamMMa, TaKUM O0pa3oM, ITOJHOCTHIO
COOTBETCTBYET LM OOY9IeHHA, a ee IMpaKkTHIeCKas pealn3allis CIOCOOCTBYET
JOCTHDKEHHIO BBICOKOTO IIPOILIEHTa YCIIEBAEMOCTH yJaIIXCS.

Penensent: K.§.-M.H.,
JOLEHT Kadeaphl TeopuH QyHKIHH
M CTOXaCTHUYECKOTrO aHANIN3a,

Vi AM. 3axapos
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1. TIOSACHUTEJIBHAS 3AIINCKA

1.1. O6mas xapakTepHCcTHKA y4e0HO# JHCHHILIHHBI

ITporpamma oOmeo6pa3oBaTenpHOM y4eOHON IUCHMIUIMHBI «MaTeMaTtukay NpeaHasHadyeHa Juls
U3y4YEeHHs OCHOBHBIX BOIIPOCOB MAaTe€MaTHKM B IIpeleiax OCBOEHHS OCHOBHO# 00pa3oBaTelbHON
nporpaMmel CIIO (OOII CIIO) nHa ©6a3ze ocHOBHOro oOmiero o0Opa3oBaHMs IPU IOATOTOBKE

CIIEIHATTACTOB CPEAHETO 3BEHA.

Pabouas mporpamma paspabortana Ha ocHoBe TpeboBaumit ®I'OC cpemnero obmero obpa3oBaHus,
NPEBABNAEMBIX K CTPYKTYpE, COACPKAHHIO M PE3yIbTATAM OCBOCHHS YIeOHOH MCLMILIIAHbI
«MatemaTHKay, B COOTBETCTBHH C PeKOMEHIaMsIMU [0 OpraHu3alyH HOJYYeHUs CPEeIHero obuero
0o0pa3oBaHMs B Ipeleax OCBOEHHS 00pa30BaTEJbHBIX IPOrPaMM CPEeIHEro MpodhecCHOHATBHOTO
obpasoBaHus Ha 0a3ze OCHOBHOro oOmiero oOpa3oBaHHs C y4eToM TpeboBaHHM (eaepaTbHbIX
roCyJapCTBEHHBIX 00pa30BaTENbHBIX CTAHJAPTOB M IOJyyaeMoi Mpo(ecCHd WK CIEeNUaIbHOCTH
cpenHero npogecCHoHaIbHOro 00pa3oBanus (IUCHbMO JlenapTaMenTa rocy1apCTBEHHON OJIUTHKY B
cepe moaroroBku padounx kaapos u JAI10 Munobprayku Poccuu ot 17 mapra 2015 r. Ne 06-259)
¢ u3MeHeHusMH U gononHeHusMu (ot 25.05.2017 r, mpotokon Ne3); ma ocHoBanmu I[IpuMepHOM
oporpaMmsl  00ImeoOpa3oBaTeNbHOM  AUCUMILIMHEL  «Martematuka» mId  1npodecCHOHATIbHBIX
00pa3zoBaTeNbHBIX OpraHu3anui, pekoMeHnoBaHHOH DPI'AY «OUPO» mis peaiw3alyii OCHOBHOM
npodeccroHansHO#M 06pa3zoBartenpHO# mporpamMmsl CI1O Ha 6a3ze 0CHOBHOTO 00IIET0 06pa3oBaHUs C
II0JIyd4eHHeM cpeiHero obmero odpazopanus (mpoTokos Ne 3 ot 21 uromst 2015 r., perucTpanOHHbIH
HoMep penensuu 384 ot 23 umronsa 2015 r..), ¢ yuetoMm IlpumepHoif 0OCHOBHOH 00pazoBaTENbHOM
IIPOTpaMMBl CpefiHero obmero ob6pa3oBaHus, OJOOPEHHOH pemeHHeM ¢GeaepaIbHOro y4eOHO-
METOMYECKOr0 00bequHEHHS 0 00IeMy obpa3oBanuio (potokoi oT 28 utonst 2016 roga Ne 2/16-
3; ); mpukaza o0 yrBepxkaenuun @PI'OC CIIO ot 10.01.2018r. Ne2; cmermansuocts 08.02.01
«CTpOHUTENBCTBO U SKCIUTyaTallus 30aHUH U COOpYKeHU», puka3 o6 yreepxaeHuun ®I'OC CIIO ot
10.01.2018r. Ne6; cmenumanpHocTh 08.02.02 «CTpOUTENBCTBO M IKCIUTyaTallds WHXXEHEPHBIX
coopyxeHuiy, npukaz 06 yrBepxaeHuu @PI'OC CIIO or 23.01.2018r. Ned45; cmenumajbHOCTH
23.02.04 «TexHuyeckas OdKCIUTyaTalusl MOABEMHO-TPAHCIOPTHBIX, CTPOUTEIBHBIX, JTOPOXKHBIX

MalIuH U 000pyHoBaHHs (110 OTPACTISIM)».
Conepxanue mporpammsl «MaTeMaTHKay HaPaBJICHO Ha JOCTHXXEHHE CICAYIOUIMX LIETICH:

1. obecnedenue cHOpMUPOBAHHOCTH MPEACTABICHUH O COLUATBHBIX, KYJIbTYPHBIX U
HCTOPUUYECKUX (aKTOpax CTAHOBJICHUS MAaTEMaTHKU;

2. obecneyeHue chOpMUPOBAHHOCTH JIOTMYECKOT0, AITOPUTMUIECKOTO U MATEMATHYECKOTO
MBIILICHHUS;

3. obecnevyeHue chopMUPOBAHHOCTH YMEHUH IPUMEHSTH MIOJyYEHHbIE 3HAHUS [P PELICHUU
pa3IMYHbIX 33/1a4;

4. obecneyeHue cHOPMUPOBAHHOCTH MPEACTABICHUNA O MaTeMaTHKE KaK YacTH
00111e4eI0BeYeCKOH KYIbTYPhI, YHUBEPCAIBHOM SA3bIKE HAYKH, IIO3BOJISIOIIEM OIMHUCHIBATE U

u3ydaThb p€aJIbHbIC ITPOLUECCHI U SABJICHHU.

[Tporpamma HanpapieHa Ha GOPMUPOBAHUE y CTYICHTOB KOMIIETCHIIMH, HEOOXOAUMBIX LT
kayectBenHoro ocsoenus OOIT CITIO Ha 6a3e OCHOBHOIO 001Iero 06pa3oBaHms ¢ MOIYYEHHEM



cpenHero obmero o0pa3oBaHusl, IPOrpaMMBI TIOATOTOBKH crienuaucToB cpearero 3seHa (IIIICC3).
IIporpamma y4yeOHOH nucruminebl «MaremaTukay onpeeNseT CoAepKaHue yueOHOro MaTeprara,
TI0CJIENOBATENBHOCTD €T0 U3YUEHUs, PACIpEC/ICHUE YUeOHBIX YacOB, TEMATUKY pedepaTos,
UH/IMBUYaTbHBIX IPOCKTOB.

1.2 MecTo y4eOHOH THCUHMIUIMHBI B y4e0OHOM IJIaHe

Vuebnasg mucumniauHa «Marematuka» sBASETCS Y4eOHBIM IPEAMETOM O00s3aTeIbHOM
npeaMeTHOH obnactu «Maremaruka u uHpopmarukay @I'OC cpennero obiero obpa3oBaHus, U
u3zydaercsi B obmeoOpazoBatenbHOM Imkie ydebHoro mraHa OITOIT CITO wa 6a3e OCHOBHOTO
obmiero o0Opa3oBaHHUS ¢ NOJIyYeHHEM CPEHETO of1ero o0pa3zoBaHUs.



1.3 Pe3yabTaThl 0CBOCHHS Y4eOHOH QUCIIUNINHBI

Ta6suna 1.3.1 - @opMBI ¥ METO/IBI KOHTPOJIS M OLIEHKH pe3yIbTaTOB OCBOCHHUS YIeOHOU AMCIUILTAHEI «MaTeMaTrKa

Pe3yabTaThl
(INYHOCTHbIE, MeTanpeaMeTHbIe, NpeAMeTHbIe)

OcHOBHbIE MOKA3aTeJIN OLEHKH pe3yjabTarta

(I)Oprl H ME€TOAbI KOHTPOJIA U

OICHKH
JIMYHOCTHBIC pPe3yJIbTaThbl
i C(i)OpMHpOBaHHOCTb l'lpe)lCTaBJ'IeHHﬁ 0O MaT€éMaTHUKE Kak NPOSIBJICHUE I'PAXKAAHCTBEHHOCTH, NIaTPHOTHU3MaA, I/IHTepnpeTaum Pe3yabTaToOB
YHUBEPCAIbHOM $3bIKE HayKH, CPEACTBE MOACJIUPOBAHUA SIBICHUH U 3HaHHWE€ UCTOPHUU CBOEH CTpaHbl, JIOCTH)XKEHUH OTEUeCTBEHHbIX | HAOJIIOAEHMI 3a ACATEIBbHOCTBIO
MPOLIECCOB, HACAX U METOAaX MAaTEMATUKH, YYEHBIX;

— MOHMMaHHE 3HAYMMOCTH MaTeMaTUKU JUIS HayYHO-TEXHUYECKOTO
nporpecca, chOpMUPOBAHHOCT OTHOLIEHHS K MaTeMaTHKe KakK K
4acTH 00LIEYENIOBEUECKON KYJIbTYphl Yepe3 3HAKOMCTBO C UCTOpHE
Pa3BUTHUs MaTeMaTHKH, SBOJIOLUEN MaTeMaTUIEeCKUX UIeH;

— pasBUTME JIOTMYECKOTO  MBILUIEHHUs, MPOCTPAHCTBEHHOTO
BOOOpaXEHUs,  ITOPUTMHUYECKOH  KyNbTYpbl, = KPUTHYHOCTH
MBIIUIEHWss  Ha  ypoBHe, HeoOXxomaumMoM i Oya;ymei
npo¢ecCHOHANBHOM NeATeIbHOCTH, s NPOJOIKEHHsT 00pa3oBaHus
Y caM000pa30BaHuUs;

— OBNaJieHME MaTeMaTHYeCKMMM 3HAHUAMH M  YMEHHUIMH,
HEOOXONMMBIMU B TOBCENHEBHOW W3HH, JJISI OCBOEHHS CMEXHBIX
€CTEeCTBEHHO-HAYYHBIX JUCLIMTUTMH U JUCUUIUIMH
npoeccCHOHaNbHOTO LMKNA, JUIL MOJy4YeHHs o0Opa3oBaHUS B
obnacTaX, He TpeOylolwuX YriyONeHHOW  MareMaTU4ecKoi
MOATOTOBKH;

— TOTOBHOCTb M CIIOCOOHOCTP K 00pa3oBaHMIO, B TOM YHCIE
camM000pa30BaHUIO, Ha NPOTHKEHUM BCEH JKU3HK, CO3HATEIHHOE
OTHOLIEHHE K HeNpepblBHOMY O0Opa3OBaHHIO KaK YCJIOBHIO
yCIemHoi npodeccuoHaIbHON 1 00IIECTBEHHOM NeATeIbHOCTH;

— TOTOBHOCTb M CHOCOOHOCTb K CaMOCTOSATENbHOM TBOPUYECKOH M
OTBETCTBEHHOM 1€STEIbHOCTH;

— TOTOBHOCTb K KOJUIEKTUBHOH pabote,
CBEpPCTHHKaMKU B  00pa3oBaTENIbHOM,
yueOHO-UCCNeN0BATENBCKOM,
JeSTeNbHOCTH; *

— OTHOWEHHe K TNpodecCHOHANbHOM  JeSTeNIbHOCTH  Kak
BO3MOXXHOCTM YYacTHsl B pEIICHUM JIMUHBIX, OOLIECTBEHHbIX,
rOCYapCTBEHHbIX, O0IIEHAIIMOHAIBHBIX POOJIEM;

COTPYAHHYECTBY CO
OOILIECTBEHHO TMOJIE3HOM,
NPOEKTHOM M  JOpyrux  BUAAX

cobmofeHue mnpaBun Oe3ornacHoro obpaiueHus ¢ npubopaMu U
YCTPOMCTBaMHU,

NpOsBJICHUE AaKTUBHOMN XM3HEHHOM MO3ULIUY;
JEMOHCTpAlUMsi TFOTOBHOCTM K  CaMOCTOSTEJIbHOM,
JeATeNIbHOCTH;

CO3HATEIbHOE OTHOLIEHHUE K NPOAODKEHHIO 00pa30BaHuUs;

AeMOHcTpauus cGhOpMHPOBAHHOCTH MHPOBO33PEHHMS, OTBEYAOLIETO
COBPEMEHHBIM peallHsiM;

AEMOHCTpalus HHTEpPECA K JOCTHIKECHHUAM MaTeMaTU4EeCKOM HayKH.

TBOPUYECKO

o0yyaroLierocs B NPOLECCEe OCBOCHHUS
06pa3oBaTeNnbHOM NPOrpaMMBbl

METaNnpeaAMETHbIE PE3YyJIbTaThbl




— YyMEHHE CaMOCTOSTENLHO OMNpeieNsiTh LEeNH AeATENbHOCTH H
COCTaBJISITh IUIAHBI JEATENIbHOCTH, CaMOCTOATENBHO OCYLIECTBIATS,
KOHTpPOJIMPOBaTh M KOPPEKTHUPOBATH AEATENBHOCTH, HCIOJb30BaTh
BCE BO3MOXXHBIE PECYPCHI Ul HOCTMIXKEHHUS MOCTaBJIEHHBIX LieNel U
pealu3alyy IIaHOB JeSTENIbHOCTH; BIOUPATh YCIEUIHbIE CTPaTerHu
B Pa3/IM4HBIX CHTYalUsX;

— YMEHHUE NMPOAYKTHBHO OOLIATHCS U B3aUMOJEHCTBOBATH B MpoLecce
COBMECTHO} IeATENbHOCTH, YUUTHIBATh MO3ULMH APYTHX YYACTHUKOB
JesTeNnbHOCTH, 3 HeKTUBHO pasperaTb KOH(IUKTHI;

= BJIaA€HUEC HaBbIKaMH MO3HABATEILHOM, y‘{CGHO-
KCCJIEIOBATENBCKON U l'lpOCKTHOﬁ JEATCJIbHOCTH, HaBBIKAMH
paspelieHus npo6neM; CrocoOHOCTh )44 TOTOBHOCTB K

CaMOCTOSITEJILHOMY [TOMCKY METO/IOB pELICHUs PAaKTUYECKUX 3anau,
IIPUMEHEHUIO pa3IMuHbIX METOHOB NO3HAHMS;

— FOTOBHOCTb M CIIOCOOHOCTb K CaMOCTOSTENbHONW MH(GOPMaLHIOHHO-
MI03HABATENBHON [IEATENILHOCTH, BKIIIOYAs YMEHHUE OPUEHTHPOBATHCS
B Pa3IM4HBIX MCTOUHMKAX MH(POPMALMM, KPUTHYECKHU OLEHHUBATH U
UHTEPIPETUPOBaTh MH(POPMALMIO, MONYYaeMYyKH M3 pa3IMYHbIX
WCTOYHHUKOB;

— BJIaICHUE $3BIKOBBIMH CPEACTBAMHU: YMEHHE SICHO, JIOTMUHO HU
TOYHO H3JIaraTb CBOKO TOYKY 3pEHHUsA, HCIOJIb30BaTh aJEKBaTHbIE
SI3BIKOBBIE CPENCTBA;

— BJIaIcHHE HaBbIKaMU MO3HABATENLHOM pedIIEKCHHM KaK OCO3HaHMS
COBEpIIAEMBIX JEWCTBUM U  MBICIMTENIBHBIX MPOLIECCOB, HX
pe3ynbTaTOB U OCHOBAHWH, TpaHMLl CBOEro 3HAHUS W HE3HAHUS,
HOBBIX [T0O3HABATEJIbHBIX 3a/1a4 M CPEACTB IJI UX AOCTHIKEHUS;

— LEJIEYCTPEMIIEHHOCTb B IIOMCKaX W NPUHATHUM PpELICHUH,
CO00Pa3sUTENILHOCTh M MHTYMLUS, Pa3BUTOCTh MPOCTPAHCTBEHHBIX
NpeaCTaBICHUH; CIOCOOHOCTh BOCIIPUHUMATL KPacoTy U apMOHUIO
MUD3;

JEMOHCTpaUus CIIOCOOHOCTEH K
IIPOEKTHOM AEATEIbHOCTH;

HUCII0JIb30BAHUE PA3JIMYHBIX METOAOB PELICHUA NPAKTUYECKUX 3a4aY,

y4eOHO-HCCNeI0BaTENIbCKOM 1

HCII0JIb30BAaHHUE Pa3InIHBbIX pecypcoB JJisA JOCTHXECHUA
IIOCTaBJICHHBIX LICJICH;
IIpOBEACHHUE CaMOCTOATEIIBHOIO IMOoUCKa MaTeMaTU4EeCKOMn

UMHGOPMALMK C HCHOJIb30BAaHUEM DA3JIUYHBIX MCTOYHHKOB (HAy4HO-
NOMYJISIPHBIX M3JAHUM, KOMIIBIOTEpHbIX 0a3 [JaHHBIX, PECypcoB
HHurepHeTa);

HCIIONIb30BAaHUE KOMIIBIOTEPHBIX TEXHONOrMH 1nst o6paGoTku |
nepefauynd MaTeMaTHYeckoH MH(popMaLuKM M ee NpelcTaBieHHs B
pa3nMyHbIX popMax;

KpUTHYECKasi OLEHKa JOCTOBEPHOCTH MaTeMaTHYeCKOH MH(pOpMAlKH,
NOCTYIAIOIIEH U3 PasHbIX UCTOUHUKOB,;
JEMOHCTpAlMsi  CIIOCOOHOCTH ~ CaMOCTOSTENBHO
HeOOXOOUMYI0 HMH(pOpPMalMIo  JUIs
y4eOHbIX 3a/1ay;

COOJIOIEHHE TEXHUKU 0€30MacHOCTH, THIUEHbI, pecypcochepekens,

MpaBOBBIX M OTHYECKUX  HOPM, HOpPM  HH(OPMaUMOHHOI
0€e30MmacHOCTH.

HCII0JIB30BaTh
BBITIOJJTHEHHA  NOCTaBJICHHBIX

[TpakTuueckue 3aHATHA
VueOHo-npakTuyeckue KoHGepeHLIUH

Konkypcsl

OnumMnua st

[TogrotoBka pedeparoB, HOKIAIOB,
HCIIONIb30BaHuUe 3JIEKTPOHHBIX
MCTOYHUKOB.

HaGnionenne 3a HaBblkamMu paGoThl B
riao0abHbIX, KOPIOPaTHUBHBIX u
JIOKAJIbHBIX HH)OPMALIMOHHBIX CETSX.

NPpEeAMETHBIE PE3yJIbTAThI

— c¢OpMHUpPOBaHHOCTb INpPEACTABJIEHUH O MaTeMaTHkKe KakK 4YacTd
MUPOBOM KyJNbTypel M MECTE MaTeMaTHMKM B COBPEMEHHOMH
LUBUIM3ALMHY, CIOCO0aX ONMCaHWs SIBJIEHMM peanbHOro MHpa Ha
MaTEMaTUYECKOM SI3bIKE;

— c(hopMHUPOBAHHOCTb NMPENCTABICHUN O MaTEMaTHYECKUX TMOHATHUSIX
KaK BROKHEHIIMX MaTEeMaTHYECKMX  MOJENAX, IO3BOJISAIOLIUX
OINUCHIBATL M M3Yy4aTb pa3sHble NPOLECCH W SBJIECHUS; NOHUMaHUE
BO3MOXXHOCTHM aKCHMOMAaTHYECKOrO IIOCTPOEHHs MaTeMaTH4EeCKUX
TEOpuH;

— BJIaJIcHWE METOJAMH [0Ka3aTeJIbCTB U QJITOPUTMOB pELICHUS,
YMEHNE UX NPUMEHSTh, POBOJUTh JOKa3aTeNbHbIE PAaCcCYXXICHHUS B

YMEHME BBIIIOJHATL apuPMeTHUeckue MACHCTBHA HaX 4YHCIaMH,
coyeTasi YCTHbIE M MHCbMEHHbIE NPUEMbl, HAXOJUTh NPUONIMKEHHbIE
3HAY€HWs BEJMYMH M TOTPELIHOCTH BblUMCIEHUH (abcosoTHas U
OTHOCHTEJIbHASA); CPABHUBATD YUCIIOBbIE BBIPAXKECHHUS;

YMEHHE HaXOIAMTh 3HAYEHHMs KOpPHs, CTeNneHW, Jjorapudpma,
TPUTOHOMETPUYECKUX  BBIPKEHUM HA OCHOBE  ONpe/esieHUs,
MCIIONB3Yss TpH  HEOOXOAMMOCTH WHCTPYMEHTallbHble CpeCTBa;
I10J1b30BATHCS MPUOIKEHHON OLEHKO! MPH NPaKTUYECKUX pacyueTax;
YMEHHE BBINOJHATH MNpPeoOpa3OBaHUA  BBIPAKEHUH, NPUMEHSS
(GopMyJNIbl, CBSI3aHHBIE CO CBOMCTBAMHM CTENEHeW, JIorapudmos,
TPUrOHOMETPUUECKHX (yHKLMIA;

Texkywui KOHTPONb:

WHIUBUAYaJbHBIA YCTHBIH ompoc,
BBINIOJIHEHWE TBOPYECKHX  3aJaHui,
NPAKTUUYECKUX H  CaMOCTOSTENbHbBIX
paboT;

NPOCMOTP U 00CYXAECHUE NOKIAI0B,
pedepaToB, COOOIIEHMIA;

NPOBEPKA U OLEHKA TEKYIIUX 3HAHUIA.




XOJie pelleHus 3a1ay;

— BJaJIEHUE CTaHAAPTHBIMU NPUEMAMHU DELIECHUS PALUOHAILHBIX U
UpPaLMOHANbHBIX, [I0Ka3aTeJIbHBIX, CTETEHHBIX,
TPUTOHOMETPUUYECKMX YPAaBHEHUH M HEPABEHCTB, MX CHCTEM;
UCIIONIb30BaHNE TOTOBBIX KOMIIBIOTEPHBIX NPOrpaMM, B TOM 4YHCIIE
JUIA TIOMCKA IyTH PELLeHUs] U WUIIOCTPalUK pelleHys] YPaBHEHUH U
HEPaBEHCTB;

— c(hOpPMHUPOBAHHOCTh TPEACTABICHU 00 OCHOBHBIX MOHATHAX
MaTeMaTHYeCKOro aHaju3a U HX CBOWCTBAX, BJIQJIEHHE YMEHHEM
XapaKTepu30BaTh NoBeneHNe GyHKIMH, UCTIONb30BaHUE MOTYYEHHBIX
3HAHWI QIS ONMCAHHs U aHAIKM3a peajibHbIX 3aBUCUMOCTENH;

—  BJaf€HHE  OCHOBHBIMM  IOHATHAMHM O  IUIOCKHX U
NPOCTPAHCTBEHHbIX TEOMETPHYECKUX (UrypaX, HMX OCHOBHBIX
CBOMCTBAX; c(OpMUPOBAHHOCTH yMeHUs pacrno3HaBaTh
reoMeTpudeckue (GUrypsl Ha uyepTexax, MOJENAX M B pPealbHOM
MHUpe; NPUMEHEHHE U3YyYEHHBIX CBOHCTB reOMETpHUUECKUX (Guryp u
dopMyn s pelleHWs TeoOMeTpHMYecKMX 3ajad W 3amad ¢
NPaKTUYECKHUM COIAEPIKAHUEM;

— c(hOpMHPOBaHHOCTb NPENCTaBJEHUH O Npoueccax U SBJICHUAX,
MMEIOLINX BEPOSITHOCTHBIA Xapakrep, CTaTUCTHYECKUX
3aKOHOMEPHOCTSX B pEaJlbHOM MHUPE, OCHOBHBIX TOHATHAX
JJIEMEHTAapHOM TEOpHUM BEPOATHOCTEH; YMEHMH HaXxOIWUThb WU
OLEHMBATh BEPOSTHOCTH HACTYIUIEHUs] COOBITUH B MpPOCTEHIINX
NPaKTUYECKUX CUTYyalMUsX U OCHOBHBIE XaPAKTEPUCTUKM CIy4YaiHbIX
BEJIMUMH;

— BJIQJICHUE HABbIKAMU HCIIOJIb30BAHMS TOTOBBIX KOMIIBIOTEPHBIX
NpOrpaMM NpH pelleHuH 3ajau.

YMEHHE BBIYMCIATH 3HaYeHHE (QYHKIMU TO 33JaHHOMY 3HAUYEHHIO
apryMeHTa IIpY pa3jIM4HbIX CII0co0ax 3afaHust QyHKIMY;

yMEeHUE OIpEefeNATh OCHOBHbIE CBOMCTBa 4YHCJIOBBIX (GYHKLUI,
WIUTIOCTPUPOBATh UX Ha rpadukax;

YMEHHE CTPOMTh rpauKy U3yUeHHBIX (yHKIMH, WITIOCTPUPOBATH MO
rpa¢uKy CBOHCTBA 3NIEMEHTApHbIX (YHKLUH;

YMEHHE HCIONIb30BaTh MOHATHE (YHKUMH U ONMCAHMA W aHalIu3a
3aBUCHMOCTEH BEIMYHUH;

YMEHHE HaXOQUTh NPOU3BOIHBIE HIEMEHTAPHBIX (yHKLIHH;

YMEHHE UCMOJb30BaTh MPOMU3BOJHYIO JUIA H3Y4YEHHUs CBOMWCTB
(yHKUUMH ¥ nocTpoeHus rpaduKos;

yMEHHE NPUMEHATh NPOU3BOAHYIO U MPOBENECHUS NPUOIMKEHHbBIX
BBIYHCIEHUH, pelarh 3afadd MPUKIAJHOTO  XapakTepa Ha
HaX0XJEeHHUs HauOOJIbILEr0 1 HAMMEHBILETO 3HAYCHNS;

YMEHHE BbIUHUCIATh B MPOCTEHLIMX Cilydasx IUIOL@I U 00bEMBI C
MICTIONIb30BAHMEM OMNPEAEICHHOTr0 HHTEerpasa

yMeHHe peliaTh palMOHaJIbHBIE, MOKa3aTeNbHbIe, JorapupMuuecKue,
TPUTOHOMETPHYECKUE YPAaBHEHHUS, CBOJSLIMECS K JIMHEHHBIM H
KBaJpaTHBIM, @ TAK)Ke aHAJIOTHYHbIE HEPABEHCTBA 1 CUCTEMbI;
YMEHHUE HCMONb30BaTh rpad)uueckuil MeToJ pelleHHs ypaBHEHUil U
HEPaBEHCTB;

yMEHHE M300pakaTh Ha KOOPAMHATHOM IUIOCKOCTH pelIEHUs
ypaBHEHUH, HEPABEHCTB U CUCTEM C JABYMS] HEU3BECTHBIMY;

yMEHHE COCTaBIATh M peliaTh YypaBHEHHs M HEpPaBEHCTBA,
CBSI3BIBAIOLIME HEU3BECTHBIC BEJIMUMHBI B TEKCTOBBIX (B TOM 4YMCIIE
MpUKIaJHbIX) 331a4ax;

yMEHHE pelaTh IpocTediine KOMOWHATOpHBIE 3aJaud METOJOM
nepebopa, a TakXKe C UCTI0JIb30BAHUEM U3BECTHBIX HOPMYJI,

YMEHHE BBIYMCIATHL B, MPOCTEHILMX ClydasX BEPOSTHOCTH COOLITHH
Ha OCHOBE MOACYETA YHUCJIAa HCXOMO0B;

YMEHHE pacno3HaBaTh Ha 4epTeXaX M MOJENSAX NMPOCTPaHCTBEHHbIE
(opMBbl; COOTHOCUTH TPEXMEPHbIE OOBEKTHI C HMX ONHCAHUAMU U
M300paXKeHUsIMU;

yMEHHE OIHChIBAaTh B3aMIMHOE PACIOIOKEHUE NPSIMBIX U MJIOCKOCTEH
B IIPOCTPAaHCTBE, AapPTyMEHTHPOBAaTh CBOU CYXAEHHA 00 ITOM
pacIonoXeHuH;

yMEHHE aHWIM3MPOBAaTh B INPOCTEHILMX Ciy4asx B3aUMHOE
pacrosioxxeHue 0ObeKTOB B IPOCTPAHCTBE; ’
yMeHHe H300paxkaTh OCHOBHbIE MHOTOIDAaHHUKM U KpYIJIblE Tena;
BBINOJIHATH UEPTEXKH O YCIOBHAM 3aJay;

YMEHHE CTPOUTH NPOCTEHIINe CeYeHUs! KyDa, MPU3MBbl, TUPaMU/IbI;
yMeHue peuath IUTaHUMETpHIECKHe u npocTeime
CTEPEOMETPHYECKUE 3alaud  Ha HAaXOXIEHHE TIeOMETPHYECKUX




BEJIMIMH (JUTUH, YIJIOB, TUIOINAAEH, 00bEMOB);
YMEHHME MHCIONb30BaTh INPH PELUICHUH CTEePEOMETPUYECKUX 3ajaad
MIaHIMeTpr4deckue (HakThl 1 METOMIbI.




B pesynprare ocBoeHus y4yeOHOH aucuumumHbl «Martematuka» |y 00ydarouuxcs
(bopMHPYIOTCS 00IHe KOMIETEHINH:

Tabmuua 1.3.2 - O6ume KoMIeTeHIUH

ConennansHocth 08.02.01 «CTpouTeJbCTBO U IKCIUIyaTAUMSA 3JAHUH M COOPY:KEHHUID),
npuka3 00 yrepxxaeHun @I'OC CIIO ot 10.01.2018r. Ne2;

CnennansHocts  08.02.02 «CTpoHMTEabCTBO M IKCIUIyaTalus  MHMKEHEPHBIX
coopy:xeHnin», npukas 06 yreepxaeHun OI'OC CIIO ot 10.01.2018r. Nob;

CnenunaabHocth 23.02.04 «TexHum4yeckasi 3KCILUIyaTamHMsi TOAbeMHO-TPAHCIOPTHBIX,
CTPOMTEIBHBIX, JOPOKHBIX MAIIMH H 000pyA0BaHHUSA (0 OTPACIAAM)», IPUKA3 00 YTBEP)KICHUU

@I'OC CIIO ot 23.01.2018r. Ned5.

Kon HaumeHoBaHue pe3yjbTaTa 00y4yeHust

OK 01 Bei6upath crocoObl pemeHus 3agad Npo(ecCUOHANbHOM AeSATEIbHOCTH NPUMEHMTENBHO K
pa3IMYHBIM KOHTEKCTaM;

OK 02 OcCylecTBIATh IMOWCK, aHalM3 M HMHTepHpeTauyio HHpopManmu, HEoOXOIUMON Uit
BBITIOJTHEHHS 3324 NpO(eCcCHOHATIBHOH AesTeIbHOCTH;

OK 03 [11aHKpOBaTh U pealn30BbIBATh COOCTBEHHOE PO(PECCHOHATIBPHOE 1 JUYHOCTHOE Pa3BUTHE;

OK 04 PaboTtaTe B KOJIJIEKTHBE M KOMaHIe, 3(P(EeKTUBHO B3aUMOJAEHCTBOBATh C KOJUIETraMH,
PYKOBOJICTBOM, KIIMEHTaMHU,;

OK 05 OcywmecTBIATh YCTHYX0 M IIMCBMEHHYIO KOMMYHHKAaUMIO Ha TIOCYIapCTBEHHOM S3BLIKE
Poccuiickoit @enepalyu ¢ y4eTOM 0COOEHHOCTEH COLMANbHOTO U KyJIbTYPHOIO KOHTEKCTA;

OK 06 [TposBNATE  IpaXKAAHCKO-NATPUOTHYECKYIO  MO3HIMIO, HIEMOHCTPUpOBAaTh  OCO3HAHHOE
NIOBEJEHNE Ha OCHOBE TPaJULOHHBIX 00LIE€YeIOBEYECKUX LIEHHOCTEH;

OK 07 ComeiicTBOBaTh COXpaHEHHIO OKpYXKarolledl cpenpl, pecypcocOepexeHuIo, 3(hPEKTHBHO
JIeWCTBOBATh B YpEe3BhIYaHHbIX CHTYALHUX;

OK 08 Hcrons30BaTh CpeacTBa (U3MYECKON KyJIbTyphbl Al COXPAHEHMS M YKPEIUIEHMs 310POBbA B

npouecce NpodecCHOHaNbHON NEATENbHOCTH M TNMOANEPXKaHHS HEOOXOAMMOro YPOBHS
(u3HMYECcKOl NOArOTOBIEHHOCTH;

OK 09 Hcnonp308aTh HHGOPMALMOHHBIE TEXHOIOTHH B MTPO(GECCHOHANBHOMN NeATebHOCTH;

OK 10 [Tonp3oBaTkCcst MpoecCHOHANBHON HNOKYMEHTalLMEH Ha TOCYNapCTBEHHOM H HHOCTPaHHOM
A3BIKAX;

OK 11 Hcrnosnb30BaTh 3HAHUA 10 (PUHAHCOBOM I'paMOTHOCTH, NJIAHHUPOBATh MpPEANPHHHMATENBCKYIO
JeATeNbHOCTh B IpOGeccHoHanbHol chepe.

JIP2 [MposBIsIONINH aKTUBHYIO TPAXAAHCKYIO MO3MLMIO, IEMOHCTPUPYIOUIMM IPUBEPKEHHOCTh

OPUHIMIAM  YECTHOCTH, IIOPSNOYHOCTH, OTKPBITOCTH, OKOHOMHYECKH aKTHBHBIA U
yYacTBYIOIIMN B CTyJEHYECKOM M TEPPUTOPUAIBHOM CaMOYINpABJIEHHH, B TOM 4YMCIE Ha
yCIOBHAX NOOpPOBONBYECTBA, NPOTYKTUBHO B3aMMOJEHCTBYIOIUMH M y4YacCTBYIOLIMH B
JIeSTEIbHOCTU OOIIECTBEHHbIX OpraHU3aLHuH

JIP 10 3a00TAMMHCS O 3alUTE OKPYXKAIOIEeH cpenpl, COOCTBEHHON U 4y>kOH 0€30MacHOCTH, B TOM
qucie uppoBoi ’

KOHTpOJIb U OIleHKa pe3yJIbTaTOB OCBOEHHs AUCHMIUIMHBI «MaTeMaTHka» OCyIIECTBISETCS
IperojaBaresieM B MPOLIECCe MPOBEACHHS TECTUPOBAHUS, a TAK)KE BBINOJHEHUS 00YYarOlIUMMCS
IPaKTHYECKUX M CaMOCTOSTENBHBIX pPabOT, TBOPUECKUX 3a[JaHUM, HHIUBHIYaJbHBIX 3aJaHMH,
HamucaHus pedepara, MOATOTOBKHA MH(POPMAIMOHHBIX COOOLICHUH, B TOM YHUCIIE BBIIOJHEHHBIX €
IIOMOIIBIO MYJIBTHMEIUNAHON KOMITbIOTEpHO# mporpammMel PowerPoint.

@opMBI U METOIBI KOHTPOJII M OLEHKH DPE3yJIbTaTOB OOY4YEHHS IMO3BOJIAIOT MPOBEPATH Y
o0yyaromuxcs HE TOJBKO CHOPMUPOBAHHOCTh IMPEAMETHBIX pE3yJbTaTOB, HO M pa3BUTHE
JIMYHOCTHBIX U METAIPEAMETHBIX Pe3yJIbTaTOB 00y4YEHHS.



Tabmuuna 1.3.2 - KoOHTponp U OIEHKa pe3ylIbTaTOB OCBOCHHS YYeOHOM MUCIMILUIAHBI
«Maremartuka»

CnenuanbHocts 08.02.01 «CTpoHTeNbCTBO M 3KCIIyaTAlUsl 30aHUA H COOPYKEHHID,
npukas 00 yreepxaenun @I'OC CIIO ot 10.01.2018r. Ne2;

Cnemuanpaocrs  08.02.02 «CtpouTenscTBO M IKCIUIyaTanus,  HHMKEHEPHBIX
coopy:xkenuii», npukas 06 yreepxxaenud @I'OC CIIO ot 10.01.2018r. Ne6;

ConenuaasHocts 23.02.04 «TexHu4yeckass 3KCIUIyaTalHUsl IOAbEMHO-TPAHCIOPTHBIX,
CTPOHMTEIBHBIX, AOPOKHBIX MAIIMH H 000pyAOBaHHS (1O OTPACIAM)», IPHKa3 00 YTBEPKICHUH
@I'OC CIIO ot 23.01.2018r. No45.

Pesynprars! 00yueHus Komer popmupyemsix
@DopMBI ¥ METOIBI KOHTPOJIS ¥ OLIEHKH
(OCBOEHHBIE YMEHHS, YCBOCHHBIE npo(eCCUOHATBHBIX U
u pe3ysnbTaToB 00yUeHHUS
3HAHUSA) 001X KOMIETeHIIUN
3Hamo
3namp OK 1-5 Texymuii KOHTpOAb B (OpME TECTHPOBAHUA,
CMbIC]I MOHATHH: 3Ha4yeHHe OK 9-11 HHIUBUIYaAIbHOTO YCTHOTO orpoca,
MaTeMaTH4YeCKONH HayKd IS pelIeHUT BBIITOJTHEHUSA TBOPYECKHX 3a/laHul,
3a/1a4, BO3HUKAIOLINX JIP 2,10 PAKTHYECKHX M CAMOCTOSTENBHBIX paboT.
TEOPHHU U NPAKTHUKE; IIUPOTY U B TO
xe BpeMs OrpaHMYEHHOCTh
IPYMEHEHUS MaTeMaTHYeCKUX
METOZIOB K aHAIH3Y u

UCCIIEIOBAHUIO  IIPOLECCOB U
SBJICHUH B IPUPOLE U OOIIECTBE;
3HaYCHUE MPAaKTHKH U BOIPOCOB,
BO3HMKAIOIIMX B camon
MaTeMartuke Ui (GpOpMHpOBaHUS H
pa3BUTHA MaTEMaTUYECKON HAyKH;
UCTOPHUIO Pa3BUTHUS NOHATHS YUCIA,
CO3JaHuA MaTeMaTHYECKOro
aHanu3a, BO3HHKHOBEHHUS U
pa3sBUTHA F€OMETPUH;

YHHBEpCAIbHBIN XapakTep 3aKOHOB
JIOTHKH MaTeMaTHYECKUX
paccy)XIeHusd, HX NpUMEHHUMOCTb
BO BceX 00JacTAX YenoBeYeCKOH
JEATETLHOCTH;

BEPOSITHOCTHBIM XapakTep pa3iUYHBIX
HPOLECCOB OKPY>KAOLIEro MUPa;
OIpeneNeHUs palroOHaILHOr0 "
JEeHCTBUTENBLHOTO YHCIa;

0003HAYEHHST YHUCIIOBBIX TPOMEXKYTKOB;
oIpeneneHue abCcoIOTHOM u
OTHOCUTEIBHOM MOrPEeIHOCTEH;
OIIpEIeICHNE M OCHOBHBIE CBOMCTBa
CTENEHH, apU(pMETHIECKOr0 KOpHS n-
oif cTeneny, orapudma,

onpezeneHue, rpadukd M CBOHCTBA
CTENEHHOM, TorapupMUIecKoH
MOKa3aTeNbHOM (QyHKIHIA;

OCHOBHBIE IIpUEMBI M METOMBI
peleHus IIOKa3aTeTbHBIX u
norapu(MUYECKUX YypaBHEHHH U
HEPaBEHCTB;

OIIpe/IeNIeHH e YHCIIOBOM, OOpaTHOM u
CIIOXHOHN YHKLIMH;

ornpexenenye rpapuka GyHKIMY;

CII0COOBI 3aaHus byHKIMH
(aHATUTHYECKHIA, TaOIMYHBIH,
rpadugeckuii);

OIpeJIeNICHHE BO3pacTarolIEH u
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yOBIBAOLIEH, YETHOM |

NEPHOUYECKOM (YHKIIHIA;
omnpeJeneHue SKcTpeMyMa (GyHKIHY;
reOMETPUIECKYIO HHTEPIPETALHIO
OCHOBHBIX CBOMCTB (DyHKIIMI;

crnocobsl  Mpeodpa3oBaHus TrpadUKoOB
byHKIMH;

MOHATHE Tpagyca U paJuaH;
ONpefeNeHre  TPHUTOHOMETPHYECKUX

yHKumis;

3HAK{ TPUTOHOMETPUIECKHX (YHKIHUI;
OCHOBHBIE TPUTOHOMETPUUYECKHE
(bopMybI;

rpauku u CBOJCTBa
TPUTOHOMETPUYECKHX GYHKIHIA;
OTpeneNeHus apKCHUHYCa,
apKKOCHHYCa, apKTaHIreHca,

apKKOTaHI'eHCa YHCIIa;
GopMysBl  pelmeHHs — IPOCTEHINUX
TPUTOHOMETPUYECKUX YPaBHEHHH;

OCHOBHbIE IPHEMBI ¥ METOJBI PELICHUS

paLOHATBHBIX, UppaLMOHAIbHBIX,
MOKa3aTeNbHbIX,  JIOTAPU(PMUUECKHX,
TPUTOHOMETPUUECKUX YpaBHEHHH,

HEPABEHCTB U UX CUCTEM;
NOHATHE «IpHUpALEHHE apryMeHTay,
«IpHpaleHue QYHKLIHNY;
TeOMETPHYECKUH ¥ QU3MIECKHH CMBICI
IIPOM3BOIHOMH, BTOPOH NPOU3BOIHOM;
OIpEeNIENiEeHHE IPOM3BOJHOM, BTOpOM

IIPOU3BOIHON;
IIpaBUIIa u thopmytbl
b depeHIpoBaHus;

MpPaBWJIO HAaXOXIEHUS  MHTEPBAJIOB
MOHOTOHHOCTH u 9KCTPEMYMOB
(YHKIMH € ITOMOIIBIO IPOU3BOIHOM;
NpPaBUJIO HAXOXIECHUS  HMHTEPBAJIOB
BBIIYKJIOCTH M TO4YEK Ieperuda
rpapuka (QYHKUMM C  MOMOLIBIO
IIPOU3BOJAHOM;

CXeMy HUcclnegoBaHMsi (QYHKUHM U
HOCTPOEHUS ee TpaduKa;

NPaBHJIO HaXOXIEHHUA HauOOJBILETO H
HauMEHBILETO 3HaueHUH QyHKIMH

Ha IIPOMEXKYTKE;

OTIpeeeHus nepBooOpasHoit
¢byHKUMA, HEOIIpEeIEIEHHOT O
HHTerpana;

(hopMyIIBI HHTErPUPOBAHUS;

OCHOBHbIE METOIbI MHTETPHUPOBAHHS;
reOMETPHYECKHU CMBICI
OTpENENeHHOr0 HHTErpaa;

OCHOBHBIE CBOMCTBa OIPENEIIEHHOr0

UHTErpana;
¢dopmyny HeroTona-JIeitOHuma;
ONpeneeHue KPUBOJIMHEHHOM

Tpamenud, (OpMyJy BBIYHCIEHHS €€
TUTOINA/IH;

GopMynBl  BBIYMCICHUS  IUIOLIAJeH
IUIOCKUX  (QUTYp, PpacloJIOKEHHBIX
BEIIIIE M HIDKE OCH abCIIMCC;

¢dopMyny BBIUHMCIEHHS oObeMa Tena
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BpalICHUS;
CBOICTBa TPEYTOJIbHUKOB,
YETBIPEXYTOJIbHUKOB, OKPYXKHOCTEIH;
(GopMyJBI TSI HAXO0XKACHUS TUIOLIAfeH
TeOMETPUIECKUX (PUTYD;

AKCHOMBI CTEPEOMETPUH;

oIpelesieHue u MIPU3HAK
NEPNEHIMKYIAPHOCTA  IpAMOM U
IUIOCKOCTH;

olpeleIeHHe HaKJIOHHOH,
NEpIEHANKYIApa, YIia MeXIy NpsAMOMH
H TIJIOCKOCTBIO;

TEOPEMY O TPEX MEPIEHAUKYIIApax;
OnpeneaeHue CKpEIIMBAKOIIMNXC
MPSMBIX;

MOHATHE OBYIPaHHOIO yrjia, yria
MEXIY IIOCKOCTSAMY, TMHEHHOIO YIIa;
orpelesieHne u NpU3HAK
NapajuIeNbHOCTH IUIOCKOCTEH, NPSIMOM
U TJIOCKOCTH;

ONpeNeNeHuss U CBOMCTBA NPHU3MBI,
napajuenenumnena,

ONpeneneHusl NUpPaMUIbl, YCEUYEHHOM
MApaMHU bl

BUJIBI IPABUJILHBIX MHOTOTPaHHUKOB;
OIIpelIeNIEHHE U CBOMCTBA LIMIUHIDA;
OIIpENIENICHHE KOHyCa MU YCEUYEHHOIO
KOHYCa;

OIpeleNIEHHE 1Iapa;

TEOpeEMY O CEYEHHUH L1apa IJIOCKOCTHIO;

tdhopMybl o0beMa MIPU3MBI,
NPSMOYTOJIBHOTO  Mapajulelienumena,
IpsIMO¥ TPH3MBI, UpaMHUJIBL,

YCEUEHHOW INMpaMHuAbl, LWIHHAPA,
KOHYCa, YCEYEHHOr 0 KOHyca, 1apa,
dopMynsl  mOmAnM  MOBEPXHOCTH
[IPU3MBL, IPSIMOI

YCEUCHHOW MNUpaMHUAbl, NPaBUIBHOM
NUpamMHIbl, NPABUIBHOM YyCEYEHHOM
NUpaMUIbl, UUIMHAPA, KOHYCa U 1Iapa;

TIOHATHA: CO6I>ITI/IC,
YacToTa U BEPOATHOCTb ITOABJIICHUA
COBMECTHBIE )54 HECOBMECTHBIC

coOBITHA, TIOJIHASA BEPOATHOCTD;
TEOPEMBl CIIOXXKEHUS M YMHOXEHHA
BEPOSTHOCTEH;

OCHOBHBIE IIOHATUS M (OPMYIIBI
KOMOMHATOPHKH.

Ymers : OK 1-5 Texymuii KOHTpoiab B (OpME TECTHPOBaHUA,
® BEHINIOJIHATD apu(pMETHYECKHE OK 9-11 HHIVBHIyallbHOT'O YCTHOTO ompoca,
JIP 2,10 BBITOJIHEHHUS TBOPYECKUX 3aJaHuM,

JEUCTBUS Had YHCIaMH, couyeTas
YCTHBIE M ITMCBMEHHBIE IIPHEMBI;
HaxoouThb I'IpPI6JIPI)KeHHbIe 3HA4YCHUA

BEJIMYHH u NOrPENIHOCTH
BBIYUCIIEHU I (abcomoTHas u
OTHOCHUTEJIbHASA); CpaBHHUBATH

YUCIIOBBIE BHIPAXKEHNUS;
HaXOIWTh 3HAYEHUS KOPHS, CTEIEHH,
norapuma, TPUTOHOMETPUYECKHX
BBIP2)KEHHH HA OCHOBE OIpeJelIeHUs,

NPaKTHYECKHUX H CaMOCTOATEJIBHBIX pa60T.

12




UCIONB3Ys  NpPH  HEOOXOMUMOCTH

HHCTPYMEHTAJbHBIE CpencTBa;
MOJIb30BaThCSA NpHOIIKEHHOH
OLIEHKO} IpY NPAaKTHYECKHX pacyeTax;
BBITTOJTHATE npeodpa3oBaHus

BBIDOKEHUH, TpPUMEHSAS  (QOpMYIBI,
CBA3aHHBIE CO CBOMCTBaMH CTEIEHEH,
norapu(¢MoB,  TPUTOHOMETPHUYECKHUX
dynKumi;

BBIUMCIIATh 3HayeHHe (GYHKUUM IO
3aJlaHHOMY 3HAYEHHIO apryMeHTa IpH
Pa3IUYHBIX crnocobax 3alaHuA
byHKUIUY;

ONpeNeNsATh  OCHOBHBIE  CBOWCTBa
YHCIOBBIX (YHKUMH, WUTIOCTPUPOBATH
UX Ha rpagukax;

CTPOHTH rpaduxu U3yYEeHHBIX
byHKUWA, WUTIOCTPUPOBATD o
rpaduKky CBOMCTBa  3JJIEMEHTApPHBIX
GbyHKIMI;

HUCIIONIBE30BATh ITOHATHE q)yHKLIPII/I A
ONMCaHMI W aHauu3a 3aBUCHMOCTEH
BEJIMYMH;

HaxOJUTh NPOU3BOIHBIE
3NIeMEHTapHbIX (YHKUIHUI;
HCIIONB30BaTh  INPOHM3BOAHYIO TS
H3yuyeHUs  CBOMCTB  OQyHKIMH U
IOCTPOEHUS IpadUKoOB;

MPUMEHATD NPOM3BOIHYIO U
TPOBEIEHHA MPUOTKEHHBIX
BBIYVICTIEHHIA, pewars 3aJaun
MPUKJIAHOr O xapakrepa Ha
HaXOXIEHUS HanOOJIBIIETO u

HauMECHBIIEro 3Ha4YCHUA,
BBIYHUCIIATE B l'IpOCTeI‘;II.IIPIX ciryvdasax

IIOmMaIy " 00BEMBI c
HCTIONIb30BaHUEM OIIPENENIEHHOT 0
HHTEerpana

pemars panMOoHaNbHEIE,
NoKa3aresbHble, JIorapH(pMUUECKUe,
TPUTOHOMETPUYECKHUE yYpaBHEHUS,

cBOmAIIMECS K  JIMHEHHBIM U
KBaJIpaTHbIM, a TaKXXe aHaJIOTHYHbIE
HEpaBEHCTBA U CUCTEMBI;
UCTIONB30BaTh rpaduyeckuii  METOX
peLIeHHs YpaBHEHHUM U HEPaBEHCTB;
n300paxaTh Ha KOOpJMHATHOH
IVIOCKOCTH  pElIeHMs  YpaBHEHUH,
HEpaBeHCTB M CUCTEM C JABYMSA
HEU3BECTHBIMY;

COCTaBISATH M pellaTh ypaBHEHUS U
HEepaBeHCTBa, CBSI3BIBAIOIIE
HEHU3BECTHBIE BEJMYMHBI B TEKCTOBBIX
(B TOM 4HCIIe IPUKIIAHBIX) 3a1a4aX;
pemarh mpocteime KOMOMHATOPHbIE
3ama4yd METoIOM mepebopa, a Takxe C
UCIIOJIb30BAaHUEM U3BECTHBIX (OPMYII,
BBIUUCIIATE B, HPOCTEHINUX CIydasx
BEPOSATHOCTH COOBITHII Ha OCHOBE,
II0ZICYEeTa YHCIIa HCXOIOB;
pacno3HaBaTh Ha YyepTexax U MOAENAX
IIPOCTPaHCTBEHHbIE (dopMEI;
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COOTHOCHUTb TpPEXMEpHbIE OOBEKTHI C
UX ONUCAHUSIMH U U300pKEHUSIMH;
OINUCHIBATh B3aMMHOE PAaCIOI0XEHUE
IIPSAMBIX U IIJIOCKOCTEHN B
NPOCTPAHCTBE, ApTyMEHTHPOBATh CBOU
CY)KAEHHUS 00 3TOM pacnoNOkKEHHH;
aHaAJIM3MPOBATH B MPOCTEHIIUX
CllyyasgX B3aUMHOE pacIIOJIO)KEHHUE
00BEKTOB B IIPOCTPAHCTBE;
u3obpaxarb OCHOBHBIE
MHOTOTPAaHHHKH M KpyIJble Tena;
BBINIONIHATE YEPTEXHU II0 YCIOBHAM
3ajay;

CTPOUTH TNpOCTEHINIUEe CcedyeHUs Kyoa,
TIPU3MBI, ITUPaMHIb;

pemarb IIaHUMETPUIECKHE 7
npocreiimue CTepeoMeTpHIECcKUe
3a1a4u Ha HaXOXIEHHE

TEOMETPUYECKUX  BEIWYMH  (JUTUH,
YTJIOB, IUIOIANeH, 00bEMOB);

UCTIONIB30BATh npu peueHun
CTEPEOMETPUYECKHUX 3anaq

TUTAaHUMETpUYeckye (aKkThl U METO/BL;

HCMOJIB30BATh NPHOOPETEHHBIE OK1-11 Texymuit KOHTpoONb B (OpME TECTUPOBAHHI,
3HAHHUS U YMEHHS B UHIUBUYaJIbHOTO YCTHOTO ompoca,
NPaKTHYEeCKOH NeATEJIbHOCTH U JIP 2,10 BEINOTHEHHS TBOPYECKUX 3aaHui,
NOBCEAHEBHOM XKU3HHU: NpPaKTHYECKUX U CaMOCTOSTENbHBIX DPaboT,
- I8 NOpPaKTUYECKUX pacyeToB IO 3alUThI pedepaToB U MOJATOTOBKH
tdopmynam, BKJTIOYas thopmysI, Npe3eHTaLM.

colepXaljie  CTeNeHH,  paauKabl,
Jorapu¢Mpl U TPUTOHOMETPUYECKHE

GbyHKUIMH, UCTIONB3YS npu
HEO0OXOIUMOCTH CIIpaBOYHBIE
MaTepHaIbl %4 npocTeiye

BBIYHCIIUTENbHBIE YCTPOMCTBA.

-IUI1 ONHCaHUA C IOMOIUBIO (YHKLHMH
Pa3IMYHBIX 3aBUCUMOCTEH,
NpeCTaBICHUSA UX rpaguyecky,
WHTEpIpETayy rpadKoB.

-IUIsL peIlIeHHs] MpUKIaJHBIX 3a/1ad, B
TOM YHUCIIE COLUATBHO-9KOHOMUYECKHUX
U ¢u3MYecKuX, Ha HauOOJbIIME U
HauMEHbIHEe 3HAYCHHH, Ha
HAaXO0XJICHHE CKOPOCTH U YCKOPEHUS
- JUIA aHAJIM3a  pEATBbHBIX  YUCIIOBBIX
JAHHBIX, TPENCTaBJICHHBIX B BHUIE
Jyarpamm, rpaduKos;

-JUIs aHalu3a uH(pOpMaLuU
CTaTUCTHYECKOTO XapakTepa.

-1 MccienoBaHusd (MOIETHPOBAHUA)
HECJIOKHBIX NIPaKTHYECKUX
CUTyalluli Ha OCHOBE H3YYECHHBIX
bopMyn u cBOHCTB QUTYD;
- Ui BBIYMCIEHHS O0BEMOB M
nowanen MIOBEPXHOCTEM
NPOCTPAHCTBEHHBIX TN NMPHU PELICHUU
NMPaKTHYEeCKUX 3a/ad, HCIOJb3Ys IpH
HE00X0IMMOCTH CIPaBOYHHKH "
BBIYHCIIUTENBHBIE YCTPOUCTBA.

14




- BKJIaJ POCCHHCKHMX M 3apy0exXHbIX
yYeHBIX, OKa3aBIIUX  HaMOONbIIEe
BIIMSHUE HA PA3BUTHE MAaTEMATHKH.

OK 1-11,JIP 2,10

Texymuii koHTponb B (opMe TeCTUpOBaHWUS,

WUHUBUyaJIbHOTO YCTHOTO onpoca,
BBITIOJTHEHUS TBOPYECKHX 3a[aHui,
MPaKTUYECKUX U CaMOCTOSATEIbHBIX pa60T,
3aIIHUTHI pedeparor )54 MOATrOTOBKH
Npe3eHTalum.

OTJIMYaTh TUIOTE3bl OT HAay4yHBIX OK 1-5 Texymuii KOHTPOJb B (hOpME TECTUPOBAHH,
TEOpUH; OK 9-11 HHIUBUAYaTBHOTO YCTHOIO ompoca,
BBITIOJTHEHUA TBOPYECKHX 3alaHuH,
JIP 2,10 NpaKTUYECKUX U CaMOCTOATEIBHBIX paborT,
3aIlUTEI pedepartoB U IOATOTOBKH
NIpE3E€HTalUH.
AenaThb BbIBOABI Ha OCHOBE OK 1-5 Tekymuit KOHTponb B (OpMe€  BBIIOJHECHHUS
SKCIIEPUMEHTAJIbHBIX JaHHbIX; OK 9-11, JIP 2,10 NPAKTUYECKUX U CAMOCTOSATENbHBIX paboT.
NPUBOIUTH npHUMepBbl, OK 1-11 Texymuii KOHTpOdb B (OpME TECTHPOBAHUS,
NOKa3bIBAIOIIMe, YTO: HAOMIONEHUS U JIP 2,10 HMHIMBUIYaJIbHOTO YCTHOTO orpoca,
9KCIIEPUMEHT SBJIAIOTCS OCHOBOHM 1A BBIIIOTHEHUS TBOPYECKHX 3a/laHui,
BBIOBIDKEHMsA THIIOTE3 M TEOpHH, NPaKTHYECKUX M CaMOCTOATENbHBIX paboT,
NO3BOJIIOT  TIPOBEPUTh  HCTHHHOCTb 3aIlUThI pedepaToB - H HOATOTOBKH
TEOPETUYECKHUX BHIBOJIOB Ipe3eHTalM.
NPUBOIUTH npuMepsl OK I-11 Texymuii KOHTpOJIb B pOpME TECTHPOBAHM,
NPaKTHYeCKOro HCI0JIb30BAHMS JIP 2,10 HHIMBUIYaJlbHOTO YCTHOTO OIIpOCa,
(u3HyecKHX 3HaAHUH: BBIIIOJIHEHHS TBOPUECKHX 3aJaHuM,
NPaKTUYECKUX H CaMOCTOSATEIbHBIX paboT,
3aIlUTHl peepaToB U MOATOTOBKH
NIpe3eHTaluH.
NPUMEHSITh NoJIyYeHHble 3HAHUS 1A OK 1-5 Texymuif KOHTponb B (OpME TECTHPOBAaHU,
pELICHUSA MaTeMaTUIECKUX 3a1a4; OK 9-11 HMHIMBUIYaJbHOrO  ITHCBMEHHOIO OIIpoca, U
JIP 2,10 BBINIOJIHEHHUS MIPAKTUYECKUX u
CaMOCTOSTEBLHBIX PaboT.
OK 1-5 Texyluiit KOHTPOJb B GOPME MPAKTUIECKUX H

U3MepsITh psl (U3MYECKUX BEIUYUH,
NPEJCTABIIAA PE3YNIbTaThl U3MEPEHHH C
YYETOM HUX MOTPEILHOCTEN;

OK 9-11, JIP 2,10

CaMOCTOATEIIBHbIX pa60T.

B

HCIO0JIb30BATh npuodpeTeHHbIe OK 1-11 Texymuii KOHTpOJIb B (OpME TECTHPOBaHU,
3HAHUSI U YMEHHSA B npaKTquCKoﬁ JIP 2,10 WHIWBUYaJIBHOTO YCTHOTO ompoca,
ACHTCIBHOCKME M, MOBCC/IHEBHON BBITIOJIHEHHS TBOPYECKUX 3a/1aHuii,

KH3HH:

MPAKTUYECKUX M CaMOCTOSATENbHBIX pabdorT,
3aLIMUThI pedepaToB u [IOArOTOBKHU
MpEe3eHTaLUMH.
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1.4 Cogepxanue y4eOHON U CIHANTHHBI
Beenenue

Matematika B Hayke, TEXHHMKE, OSKOHOMHKE, HH()OPMAIMOHHBEIX TEXHOJOTUSX U
NPaKTUYCCKOW NEATENbHOCTH. Llenu ¥ 3ama4m u3yyeHus MaTeMaTHKH IIPU OCBOCHUH Ipodeccuit
CIIO u cnenumansuocrei CIIO.

AJITEBPA

Pazeumue nonamus o yucie

Llenele m panuoHanmbHBIE uMcaa. JledcTBuTensHBIe wucha. [lpubnudicennvie GblYUCICHUA.
Komnnexcnuvie wucna.

Kopnu, cmenenu u nozapugpmut

Kopan n crenmenn. KopHu HaTypanpHOH cTemeHH M3 4mcia ¥ ux cBoiictBa. CTemeHHd c
palMoOHaIbHEIMU IIOKa3aTeNlsIMH, WX CBoicTBa. CTemeHM C JNeHCTBHUTEIHHBIMH ITOKA3ATENIIMH.

Ceoticmea cmenenu ¢ OelicmeumenbHblM NOKA3AMENEM.
Jlorapudm. Jlorapudm umcia. OcHOBHOE JorapupMuUYECKOe TOXKIECTBO. JIeCATUYHEIE U

HaTypasbHble JJorapudMel. [1paBuia gefictBuii ¢ morapupmamu. [lepexo K HOBOMY OCHOBAHHIO.
IIpeoGpazoBanme aarebpamveckux BbIpaxeHuii. [IpeoOpasoBaHue palHOHATBHEIX,
UpPpaLMOHAIBHBIX CTEIICHHbIX, II0KA3aTEbHBIX U JIOTApU(PMHUYECKUX BBIPAXKEHUH.

Ilpakmuueckue 3anamusn
Apudmernueckue NSHCTBHS HaJl YUCIAMHU, HAXOXXACHHE MPUOIIMKEHHbBIX 3HAYCHUH BEIHYMH

U IIOTPEIIHOCTEHN BEIYUCICHUH (aOCOTIOTHON M OTHOCHUTEIIBHO ), CPABHEHUE YMCIIOBBIX BBIPAYKEHHIA.
Brruncnenne u cpaBHeHUE KOpHEH. BrIoIHEHHE pacyeToR ¢ paguKaiaMu.
Pemenne nppannoHanbHbIX ypaBHeHUH. HaxoxeHne 3HaYeHHi CTENEHEeN ¢ pallOHaIbHBIME
nokaszatensaMu. CpaBHeHue creneHed. IIpeoOpa3oBaHusl BBIp@KEHHH, COIEPXKAIIMX CTENECHH.
Pemenue noxasatenpHBIX ypaBHEHUH.

Pemenne nmpukiagHbIX 3a1a4.
Haxoxxnenue 3HaueHui jorapuma Mo MpoHU3BOJIBHOMY OCHOBaHMIO. [lepexox OoT 0IHOro

OCHOBaHMS K Jpyromy. Bpruucienue u cpaBHeHue JorapudmoB. JlorapudmupoBaHue u

IIOTEHIPOBAHHUE BHIPAKEHUH.
[IpubnyxeHHbIE BBIYUCICHUS U PELICHUS IPUKIIaIHBIX 3a/1a4.
Pemenue norapupmMuyeckux ypaBHEHUH.

OCHOBBI TPUTOHOMETPUU
OcCHOBHBIE NOHATHSHA

PaﬂI/IaHHaﬂ M€pa yria. BpaI_HaTCJ'ILHOC JABUOXKCHHE. CI/IHyC, KOCHHYC, TaHI'€HC U KOTAaHI'€HC
quciia.

OcHoBHbIE TPHUTOHOMETPHYCCKHE TOXKIACCTBA

@opmynsl npuBeaeHus. @opmynsl cnoxenus. Qopmyisl yaBoeHUsT Popmyibl NOIOEUHHO20
yena.

IIpeo6pa3oBanusi MpocTeMMX TPHTOHOMETPHYECKHX BhIPaKeH i
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[IpeobpazoBanre CyMMBI TPHTOHOMETPUYIECKIX (YHKIIMH B IIPOU3BEAECHNE U IPOU3BEICHUS B
cyMMmy. Buipaoicenue mpueonomempuueckux QynKyull yepes manzenc nojo8UHHO20 apeymMeHma.

TpnronomeTpuquKue YPaBHE€HHSA H HEPABEHCTBA

[Ipocreiinine TpPUrOHOMETPUYECKHE ypaBHEHUs. [Ipocmetiwiue mpueoHomempuieckue
HepaseHcmea.

O6paTHbIe TpUroHOMeTpUYecKHe QYHKIHH. APKCHHYC, apKKOCHHYC, apKTaHT€HC.

Ilpakmuueckue 3anamun

PannanubIit MeTOq M3MEPEHUS YTJIOB BPAIEHUS U CBA3b C IPaAyCHOU MEPOH.

OCHOBHBIE ~ TPHUTOHOMETPHYECKHUE  TOXIECTBA,  (HOPMYJIBI  CIIOKEHHUS,  YIABOCHHA,
npeoOpa3oBaHre CYMMBbl TPUTOHOMETPUYECKHX (GYHKIMH B IIPOM3BEJCHUE, INPeoOpa3OBAHUE
MIPOU3BEJICHUS TPUTOHOMETpHUeCKUX (GyHKUMH B cymmyio Ilpocreiimme TpUTOHOMETPUYECKHE
YPaBHEHHS M HEPABEHCTBA.

OOpaTrHble TPUTOHOMETPUYECKUE YHKIMH: aPKCUHYC, apKKOCHHYC, apKTaHI€HC.

®YHKIUU, UX CBOMCTBA U TPA®UKH

®yuxnun. O0IacTh ONpeNeNieHus U MHOXKECTBO 3HAa4eHUH; rpaduk (yHKIUH, IOCTPOCHHE
rpa¢ukoB QYHKIHH, 3aJaHHBIX PA3IMYHBIMU CIIOCOOAMH.

CpoiicrBa  (pyHknuu. MOHOTOHHOCTh, YETHOCTh, HEYETHOCTb, OlPAaHHYEHHOCTb,
EPUOINYHOCTE. [IpOMEXyTKH Bo3pacTaHus U YObIBaHHUs, HAUOOJIbIIIEe U HAUMEHbBIIIEE 3HAYCHNU,
TOYKH IKCTpemyma. ['paduyeckas wHTepriperanms. [IpuMepsl (yHKIHMOHATBHBIX 3aBUCUMOCTEH B
pealbHBIX Ipoleccax © sBiIeHUAX. Apudmerumueckue omepanuu Han ¢ysHKuusMu. CroxHas
byHKIUS (KOMITO3UIS). [loHsmue 0 HenpepvleHOCMU PYHKYUU.

O6parubie yukuuu. Obnacme onpedenenus u 0biacmo 3HAYeHUll 0OPAMHOU QYHKYUU.

I'paghux obpammuoi pynxkyuu.

CreneHHble, NOKa3aTeIbHbIE, Jorapupmudeckne
U TPUTOHOMeTpHYecKHe PYHKIHH.
O6paTHbIe TPUTOHOMETPHYECKHE (PYHKIHH

Omnpenenenus GyHKIMIA, X CBOUCTBA U rpaduku.
[IpeobpazoBanust rpadukoB. [lapaiensHBIH HEpeHOC, CUMMETPUS OTHOCHTEIBHO OCed

KOOpAuHAT ¥ CUMMETPHS OTHOCHUTECJIPHO Ha4ajla KOOPAWHAT, CUMMETPUSA OTHOCUTEIIBHO l'IpSIMOI\;I Y=
X, paCTsHKEHUE U CXKATUEC BIAOJIb ocei KOOpAHXHAT.

Hpaxmuuecxue 3AHAMUA
HpI/IMCpLI 3aBHCHUMOCTEH MEXOY HNEPEMEHHBIMHU B pPEaAJIbHBIX IIpOoIEeCCax U3 CMEKHBIX

mucipuind. Omnpenenenue ¢ynkuuil. [locTtpoenue u uyrtenue rpapuxos Gynkuui. Kccnenosanue
¢byuxuuu. CBolicTBa JIMHEWHOM, KBaIPATUIHON, KyCOYHO-THHEHHOW M APOOHO-THHEHHONH (QyHKIUH.
HenpepsiBubie u nepuoanyeckue ¢yHkuuu. CBoiicTBa M rpapUKd CHHYCa, KOCHHYCA, TaHI'€HCa U
kortaurerca. OGpaTHble (GyHKUMH ¥ uX rpapuxku. OOpaTHbIE TPUIOHOMETPHUYECKUE (YHKIMU.
[TpeobpazoBanwus rpaduka GyHkuuu. ['apmoHnueckue konedanus. [Ipuxiianaele 3aqa4dn.
[Toxa3zaTenbHbIe, JorapuGMHIECKUe, TPUTOHOMETPUYECKHE YPABHEHUS U HepageHcmeda.

HAYAJA MATEMATHYECKOI'O AHAJIU3A

IocnexoBarensuocru. CrnocoObl 3aaHusl U CBOMCTBA YHUCJIOBBIX I1OC/IENOBATEIbHOCTEN.
Ilonsmue o npedene nocireoosamenvruocmu. Cyuwecmeosanue npeoeia MOHOMOHHOU 02PANUYEHHOU
nocredosamenvrocmu. CyMMHpOBaHHE  IOCienoBaTenbHOCTeH.  beckoHeuHo — yOmIBaromas
reoMeTpHYecKasi IpOrpecCcus U €€ CyMMa.
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IIponsBoanas. IlonaTtue o mpou3BoAHON GYHKIUM, €€ TeOMETPUYECKHH U (U3HUECKUi
CMBICI. YpaBHEHHME KacaTelbHOM Kk Tpaduky ¢yHkuun. I[Ipom3BomHBIE CYMMBI, pPa3HOCTH,
IPOU3BEICHHs, 4YacTHbIe. I[IpOM3BOJHBIE OCHOBHBIX OJJIeMEHTapHbIX (yHkuui. I[IpumeHeHue
IIPOM3BOJAHON K HCCIENOBaHWIO (QYHKIUM M [OCTpoeHuio rpadukoB. [IpoussooHvie obpamuou
QYHKYUY U KOMANOSUYUY PYHKYUU.

[Ipumepsl uCMONB30BaHUS MPOU3BOJHOM JUIS HAXOXICHHS HAWIYYIIEr0 pELICHUS B
IPUKIAHBIX 3ajadaXx. Bropas Dnpou3BoAHAas, €€ TIeOMETPUYECKUA U (U3UYECKUH CMBICI.
HaxoxaeHue ckopocTH IS poliecca, 3a1aHHoro GopMyoit u rpadukom.

IlepBooOpasnas m mHTerpaj. IIpuMeHeHne ONpeAeIeHHOr0 MHTErpayia JUis HaXOXXICHHUS
omagyd KpuBonuHeiHON Tpaneuuu. Popmyna Herorona—IJleitbuuna. I[lpumepsl mpuMeHEHUs
HHTErpajia B U3NKe U TEOMETPHUH.

Ilpakmuyeckue 3anamus
YucnoBas  MOCJIENOBATENBHOCTh,  CIIOCOOBI €€  3a/JaHus, BBIYUCICHHS  WICHOB

nocnenoBarensHoCcTU. [Ipenen mociemoBaTenbHOCTH. beckoHeuHO yOBIBaromas reoMeTpudeckas
IIPOrpeccHs.

[IpousBoHas: MEXaHUYECKUH ¥ FEOMETPUIECKUI CMBICI IIPOU3BOIHOM.

VYpaBHeHne kacarenpHOM B oOmem Buze. [lpaBuna u dopmynsl auddepeHInpoBaHus,
Ta0auua MPOU3BOJMHBIX OJJIEMEHTapHbIX (GyHkuui. HMccnenoBanue (GYHKIMH € [TOMOIIBIO
npou3BogHOM. HaxoxnaeHune HauOONBIIEro, HAMMEHBIIErO 3HAYECHUS U IKCTPEMAaIbHBIX 3HAYCHUH
GbyHKIHH.

Wurterpan u nepoobpaznas. Teopema HproTona—Jleitbnuna. [IpumeHeHue HHTErpajga K
BBIYUCICHUIO QU3NIECKHUX BEIUYMH H IUIOIIAICH.

YPABHEHUSA U HEPABEHCTBA

YpaBHemm H CHCTEMBI ypaBHeHPli/‘l. PaHI/IOHaIIBHBIC, UppAMOHAJIbHBIC, TTOKAa3aTCIIbHBIC U

TPUTOHOMETPUYECKUE YPABHEHUS U CUCTEMBI.
PaBHOCHIIBHOCTh YpaBHEHHIA, HEPABEHCTB, CUCTEM.
OcHOBHBIE TpHEMBI HX pemeHus (pa3jokeHHe Ha MHOXHTENW, BBEIACHHE HOBBIX

HEU3BECTHBIX, IOJICTAHOBKA, IpaUuIeCKuil METON).

HepasencrBa. PannonanbHble, HppallMOHAIBHBIE, [T0OKA3ATENbHBIE U MPULOHOMEMPUYECKUEe
HepaBeHCTBA. OCHOBHBIE ITPHEMBI MX PEIIECHUS.

HUcnoabzoBanne cBOHCTB H rpagukoB (YHKIMHA ¢pH pemeHHH YPaBHeHUH U
HepaBeHCTB. MeTo HHTepBaIOB. M300paskeHue Ha KOOPJAUHATHOH IJIOCKOCTU MHOKECTBA PEIICHUN
YpaBHEHHH 1 HEPABEHCTB C IBYMs IIEPEMEHHBIMH U UX CHCTEM.

Ilpuknaonsie 3a0auu
[IpumeHeHne MaTeMaTUuYeCKUX METOIOB Ul PEIIEHUS COAEPIKATEIbHbIX 3a7a1 U3 PasIHIHEIX

o0yacTelt HAyKH U MPaKTUKH.
HuTepnperanus pe3yapTaTa, y4eT pealbHbIX OTPaHUYECHUH.
Ilpakmuyeckue 3anamua
KopHuu ypaBHeHU#. PaBHOCHIBHOCTE ypaBHeHUH. [Ipeobpa3oBanre ypaBHEHUH.
OcHOBHBIE ITPUEMBI PELICHHUS YpaBHEHUH. PelieHne cucteM ypaBHEHUH.
Hcnonp3oBaHue CBOMCTB U IpaduKOB QYHKUUN A pelIeHUs YpaBHEHUN U HEPABEHCTB.

KOMBUHATOPUKA, CTATUCTUKA U TEOPUS BEPOSITHOCTEM
J1eMeHThI KOMOMHATOPHKH

OCHOBHBIE IIOHATHS KOMOMHATOPUKU. 3aaydl Ha IOACYET 4YHCIa pa3sMELICHHUH,
MepecTaHoOBOK, coueTaHui. Pemenue 3amau Ha nepebop BapuaHToB. Popmyna 6PIHOMa HrroToHa.
CpoiicTBa OMHOMHHATBHBIX K03 dunuentoB. TpeyronsHuk [lackans.
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DJIeMEeHTBI TEOPHH BEPOATHOCTEIH

CoObITHE, BEPOSTHOCTH COOBITHS, CIOXKEHUE U YMHOXKEHHME BEPOATHOCTEH. [lowsmue o
Hezasucumocmu cobvimuil. JJUCKpemHas cIydainas 6eIuduna, 3aKOH ee pacnpedeneHus. Yuciosvie
Xapaxkmepucmuxy OUCKpemHuoul cy4aiunou eenuyunel. llonamue o 3axone 601bUUX YuUcel.

JJIeMEHTHI MATEMATHYECKOH CTATHCTHKH

[IpencraBieHne NaHHBIX (TaONHMLBL, AUArpaMMbl, TpadHUKH), eenepanvHas COEBOKYNHOCMb,
gvibopka, cpeonee apugpmemuyeckoe, meduana. Ilowamue o 3a0a4ax MamemMamuyecKou
CMAamuCmuKu.

Pewenue npaxmuyeckux 3a0ay ¢ nNpumMeHeHuem 6eposmHOCmMHbIX MEmo00E.

Ilpakmuueckue 3anamua
Hcropus pa3BUTHS KOMOMHATOPHKH, TEOPUM BEPOSATHOCTEH M CTAaTUCTHKH M MX pONIb B

pasIMYHBIX Ccdepax 4YeTOBEUSCKON KHU3HemesTeNnbHOCTH. IlpaBmia koMmOuHaTOpuku. Pemenue
KOMOMHATOPHBIX 3a1a4. Pa3Melenus, codeTaHus U nepecTaHoBKY. bunom Hpl0TOHA U TpEyroabHUK

ITackans. [IpukiagHble 3a1a4H.
Knaccuyeckoe omnpeneneHue BEPOSTHOCTH, CBOMCTBA BEPOATHOCTEH, TeOpemMa O CyMMe

BeposATHOCTEH. Bprumcnenue BeposTHOcTeH. Ilpuxnanguele 3amauu. IlpencraBieHHE YHMCIOBBIX
JaHHBIX. [IpuKIIagHbIe 3a1a9H.

IT'EOMETPUS
IIpamsle u nrockocmu 6 npocmpaHcmee

BzanMHOe pacmojioKeHHe IBYX IpPSIMBIX B IIPOCTpaHCTBE. IlapayuieNbHOCTH MPSAMOH M
miockocTH. [lapaymtenbHOCTh  IUIOCKOCTEH. IlepneHOUKYJNSIPHOCTP NPAMOHM M IIOCKOCTH.
[epneHauMKyasp M HaKJIOHHAs. YTOJN MEXAYy HpAMOM H IUIOCKOCTBIO. JIByrpaHHBIH yron. Yrom
MEXTY TIOCKOCTAMHE. [lepeHaAnKyIIpHOCTh IBYX IUNIOCKOCTEH.

[eomeTpuyeckue mpeoOpa3oBaHKs IPOCTPAHCTBA: IapaLICNIBHBIA IIEPEHOC, CUMMETPUS

OTHOCHUTEJIBHO IIOCKOCTH.
[TapanensHoe MTpoeKTUpoBaHUe. [Liowads opmozonanvhol npoexyuu. W3o0paxenune

IPOCTPAHCTBEHHBIX QUTYP.

MHororpaHHuKH

Bepumnbl, pebpa, rpaHd MHOTOrpaHHUKaA. Paseepmxa. Muozozpannvle yanvi. Beinykieie

MHoz2oepannuxu. Teopema Jiinepa.
[Ipusma. [psmast u naxnonnas npusma. IpaBuneaas npusma. Ilapamnenenunen. Kyo6.

[Tupamuna. [IpaBunsHas nupamusa. Y cedenHas nupamuaa. Terpasap.

CumMeTpud B KyOe, B TapajieNieIune e, B IpU3Me U IUPaMHUIE.

Ceuenus kyOa, IpU3MBbl U TUPaMHUIBL.

[Ipencrapienye O IpaBUIbHBIX MHOIOIPaHHHUKAX (T€Tpasfpe, Kybe, OKTas pe, J0AEKasape u

HKOCa’Ipe).
Tena 1 MOBEPXHOCTH BpalleHHs

[unuuaap W KoHyc. YcedeHHbIH KoHyc. OCHOBaHHE, BBICOTA, OOKOBas IIOBEPXHOCTH,
obpasyromas, pazseprka. OceBble CeYeHHs U CEUEHHU, IapajljIebHbIe OCHOBAHUIO.
[lap u chepa, ux ceuenus. KacarenpHas MI0CKOCTE K chepe.

HN3mepeHnns B reOMeTpUH
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O6peM u ero usMepenue. MuTerpansHas popmyia odbema.
@opmynel 00beMa Kyba, IPSIMOYTOJIBHOIO Napajlieenunena, Npu3Msl, HHIHHApPA. PopMyIIbI
obbeMa mupamMuabl ¥ KoHyca. QopMyIsl IIOLaIM MOBEPXHOCTEH LuuHApa U KoHyca. Dopmysl

oOBeMa Imapa ¥ IIoIaay chepsl.
[Togo6ue Ten. OTHOLIEHUS IIOLWAAEH MOBEPXHOCTEH U 0OBEMOB IOIOOHBIX TEII.

Koopaunartsl u BeKTOpBI

[IpsimoyronpHasa (IekapToBa) CHCTEMa KOOPAMHAT B IIPOCTPAHCTBE. (I)opMyna paccTOosHUA
MEXy IBYMS TOUKaMH. Y paBHEHUS CQEPBI, nI0CKOCMU U NPAMOU.

BexTopel. Moayne BekTopa. PaBeHCTBO BekTOpoB. CIlIOKEHHE BEKTOPOB. YMHOXEHHE
BEKTOpa Ha 4uclo. PasokeHue BEKTOpa IO HAIpaBICHUSAM. YIOJI MEXAY [BYMS BEKTOpaMH.
ITpoexnus BexTopa Ha ock. Koopaunars! BekTopa. CKalsipHOE TPOU3BECHHE BEKTOPOB.

Hcnonp3oBaHuEe KOOpAMHAT M BEKTOPOB IpPH PEUIEHHHM MaTeMaTH4YECKHX M IPUKIIAJHBIX
3az1ad.

Ilpakmuueckue 3anamusn
[Tpu3Haky B3aWMHOTO pPACIOJIOXKEHUS MPSIMBIX. YTOI MEXAy MOpsSMBIMH. B3auMHoe

pacrooXeHHe MPSMbBIX U IUIOCKOCTed. [leprneHauKynsp U HaKIOHHAS K IUIOCKOCTU. YTONI MEXIY
NIPSMOM M TIOCKOCTBIO. Te€opeMbl O B3aUMHOM PACIIOJIOKEHUH MPSMOM M IIIOCKOCTH. Teopema o
TpeX NEepHEHAUKYISIpax.

[Ipu3Haku ¥ CcBOWCTBA MapayjIeNbHBIX U NEPIEHIUKYJIAPHBIX IUIOCKOCTeH. PaccrosHume ot
TOYKH JI0 TUIOCKOCTH, OT TMPSMOH A0 IUIOCKOCTH, PAcCCTOSTHUE MEXIY IUIOCKOCTIMH, MEXIY
CKPEIIMBAIOIIUMHUCS MPSIMBIMH, MEXAY IPOU3BOJIBHBIMU (UI'YpaMH B IPOCTPAHCTRE.

[lapamiensHO€ MPOEKTUPOBAaHHME M €ro CBOWCTBA. leopema O wniowadu OpmoO20HANbHOU
npoexyuu MHo20y20bHuKa. B3auMHOe pacnonioXeHue IPOCTPaHCTBEHHBIX QUTyp.

Pasnuunple  BuApl  MHOrorpaHHukoB. Mx  uzoOpaxenus. CeuyeHus,  pa3BEpTKU
MHOTOrpaHHHKOB. [lmomane moBepxHocTH. Buapl cummerpuit B mpoctpanctBe. CHUMMETpHUS Tel
BpalleHus ¥ MHOTOTpaHHUKOB. Beruucienue miomanei 1 005eMOB.

Bekropsl. [leiictBus ¢ BekTopamu. JlexapToBa cucTtemMa KOOpAMHAT B IIPOCTPAHCTBE.
VYpaBHeHHE OKPY)KHOCTH, chepsl, II0cKocTU. PaccTosnue Mexay Toukamu. J[elcTBUs ¢ BEKTOpaMH,
3alaHHBIMU KoopauHaTtaMu. CKasipHOe ITpOU3BeeHNEe BEKTOPOB. BekTopHOE ypaBHEHHE IIPSIMOH U
IJI0CKOCTHU. Mcnosib30BaHKE BEKTOPOB IPH JOKA3aTEIBCTBE TEOPEM CTEPEOMETPHUH.
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2. TEMATHYECKOE IINTAHUPOBAHHE

[Tpu peanu3anuu conepxanus o01e00pa3oBaTeIbHON y4eOHOM TUCIMIIMHBI «MaTeMaTuKa
B mpenenax ocBoenus OIIOIT CIIO nHa 6a3e ocHOBHOro 06mero 0o0Opa3oBaHHS C MOJYyYEHUEM
cpenHero obmero obpasoBanus (IIIICC3) maxkcumanbHas ydeOHass Harpy3ka OOyYarOIIHUXCS
COCTAaBIISIET:
no cnenuansHoctsaM CIIO mexnuueckozo npoghuna
— MakcumanpHas yuebHas Harpyska - 252 yaca, U3 HUX:
— ayautopHas (oOs3arenbHas) Harpy3ka O0y4YaroLUXCsl, BKIIFOYas MPAKTHYECKHE 3aHATHS, —
234 4gacos.

O6beM yuyeOHOMH TUCHMIIHHBI M BUABI Y4eOHOH padoThl

Tabnuua 2.1 - Buner yaeOHO# paboThl ¢ 00HEMOM HacoB

Bupa yuye6Hoii padoThI " Obvem yacog
MaxkcuManbHast yueGHast Harpyska (Bcero) 252
Oobsi3aTesibHAast ayAUTOPHAsi ydeOHasi Harpys3ka (Bcero) 234
IIpakTHyeckue 3aHATHS 20
CamocTosiTesqibHast paboTa oGyyaromerocs (Bcero) -
KoncynbTanun 12
Hmozosas ammecmayus 6 ghopme sx3amena 6
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2.1 TemaTU4YecKHi MJIaH

Tabnuma 2.1.1 - Temarudeckuii IaH U Colep)KaHUe YIeOHOU TUCIUILIAHBI «MaTteMaTuka»

HaumeHoBaHust pa3esioB H TEM

Conep:kanue yueOHOro MaTepuaJa, 1abopaTtopHbie paboThl H paKTUYECKHE 3aHATHS,
caMocTosiTe/IbHasi paboTa o0yyaromuxcst

O0bem yacoB

Koanl

KOMIIETEHUUH U

JIMYHOCTHBIX
pe3yJbTaTOB
1 2 3 4
Beenenue MaremaTka B HayKe, TEXHUKE, OSKOHOMHUKE, WH(OOPMALMOHHBIX TEXHOJOTUAX U 2 OK 1-11
NPaKTUYECKOM [esiTeNbHOCTU. llenu M 3ajaud M3yyeHMsT MareMaTUKU INpU OCBOCHHU JIP 2,10
npodeccuii CI1IO u cneunansaocreii CITO.
Pazpnen 1. Anredpa 38
Tema 1.1 PazBuTHe NOHSATHUS 0 YHCIIE Copep:kaHue y4eOHOro MmaTepuaJsia 10 OK 1-11
JIP 2,10
Lienble u paunoHaibHble Yucaa. JleicTBuTenbHble yhcna. [TpubninkeHHbIe BBIYUCIEHHS.
KommiexcHsle uncna.
Tema 1.2 KopHu, cTenenn u norapugmsl Coaep:xkaHue yyeOHOro MaTepuana 28 OK I-11
JIP 2,10

Kophu u creneny. KopHu HaTypajibHON CTENEHH M3 YKCa U UX CBOMCTBA.

CreneHu ¢ palMOHaIbHBIMU TNOKAa3aTeNsiMU, MX cBoiicTBa. CTENeHH C NEeWCTBUTEIbHBIMU
nokasaresnsiMu. CBOMCTBa CTENEHHU ¢ JeHCTBUTENbHBIM NokasaTeneM. Jlorapudm. Jlorapudm
yucna. OCHOBHOE JlorapupMUiecKoe TOXKAECTBO. JlecATUYHbIE U HATypallbHbIe JIOrapH(MBI.
[IpaBuna pedctBuil ¢ norapupmamu Ilepexox k HOBOMy ocHoBauuto. [IpeoGpaszoBanue
anreOpandeckux  BblpakeHHH. [IpeoOpasoBaHue paLMOHANbHBIX, HMPpPALUOHATBHBIX
CTENEHHbIX, I0Ka3aTebHbIX 1 JOrapu(PMUUECKHX BbIPAKESHHUH.

ITpakTuueckoe 3ausiTue Nel. Apudpmeruueckue NeHCTBUS HA YUCIaMU, HAX0XIEHHE
NpUOIIMIKEHHBIX 3HAUSHUH BEJIMYUH U MOTPEIIHOCTEH BBIYUCIICHHUI (a0COIIOTHOM 1
OTHOCHUTEJILHOM), CpaBHEHUE YUCIIOBBIX BbIpaXKeHHU . BbiuricieHne U cpaBHEHE KOPHEIA.
BrInosHeHUe pacyeToB ¢ pagukanaMu. PelieHue uppalioHanbHbIX ypaBHEHUH.
HaxoxneHue 3HaueHui creneneii ¢ paloHaNbHbIMU NMoKa3atesiMy. CpaBHEHHE CTETEHEH.

[TpeoGpa3oBaHus BIpaXEHHIA, COAEPIKAIIMX CTENEHU. PelueHre NoKa3aTeabHbIX YPAaBHEHHUH.
Peluenuie npukinaaHbix 3aaad.

IMpakTnueckoe 3ausitue Ne 2. HaxoxaeHue 3HaueHui Jorapudma 1o npousBoJIbHOMY
ocHoBaHHUIO. ITepexon OT OJJHOrO OCHOBaHUA K ApyroMy. Beraucnenue u cpaBHeHue
norapudmos. JlorapudmupoBanye U MOTEHLUKPOBaHKE BbipaxkeHHi. [IpubmxKeHHble

22




BBIYHCJICHUA U PEIICHUA NPUKIIaAHbIX 3aaa4. Pewienue norapnchqucxﬂx ypaBHeHHl‘;I.

Pa3gen 2. OCHOBBI TPUTOHOMETPUH 31
Tema 2.1 OcHOBHbIE IOHSITHS Copaep:xaHue y4eOHOro MmaTepHuana 10 OK 1-11
JIP 2,10
Papuannas Mepa yria. BpamarensHoe aBmxkeHue. CHHYC, KOCHHYC, TaHT€HC M KOTaHI€HC
yucna.
Tema 2.2 OcHOBHBIE Copep:xaHue yyeOHOro Mmarepuasa 8 OK 1-11
TPHIOHOMETPUYECKHE TOXKAECTBA JIP 2,10
Dopmynsl npuBeneHus. PopMyibl ciokeHus. Popmyisl yaBoeHUs. PoOpMyIIbl MOJOBUHHOTO
yria.
Tema 2.3 I1peoGpa3oBaHusi NPOCTEHIIMX Conep:xaHue yueOHOro MmaTepuaJja 13 OK I-11
TPUTOHOMETPHUYECKHX BbIPAXKEHHU JIP 2,10
[Tpeobpa3oBaHue CyMMbl TPUTOHOMETPHYECKUX (PYHKLMH B NMPOU3BENEHHE M NPOU3BEICHUS
B CyMMY. BbIpaxeHHE TPUrOHOMETPUUYECKMX (YHKLMI Yepe3 TaHreHC MOJOBUHHOTO
aprymeHTa. [TpocTeiiuue TPUTOHOMETPUUECKHUE ypaBHEHMSI. [MpocTeiiune
TpUroHOMeTpuUeckune HepaBeHCTBa. OOpaTHble TPUTOHOMETpUUYECKHE (GYHKLIUHU. APKCHHYC,
apKKOCHHYC, apKTaHT€HC.
IIpakTHyeckoe 3ansiTHe Ne3.
PajsnaHHbIi METOJ M3MEPEHNUS YIVIOB BPALCHUs U CBA3b C TPalyCHON Mepoil.
IIpakTHyeckoe 3aHsATHE Ne4.
OCHOBHBIE =~ TPUTOHOMETPHYECKHE  TOXAECTBA,  (OPMYJbI  CIIOXKEHUs,  yIBOCHHS,
npeoOpa3oBaHME CyMMBbl TPUIOHOMETpHUUECKUX (YHKIMI B Mpou3BeneHue, npeobpasoBaHue
NPOU3BEAEHUS TPUTOHOMETPUYECKHX byHKUMH B CYMMYIO [MpocTeiiune
TPUrOHOMETPHUYECKHE YpaBHEHHS M HEPABEHCTRA.
INpakTHyeckoe 3aHssTHEeNLS.
OO6paTHble TPUTOHOMETPUUECKUE (PYHKLIMU: aPKCHHYC, ApKKOCHHYC, apKTaHIeHC.
Pazpen 3. ®yHKuuHM, UX CBOHCTBA U rPaQUKH 18
Tema 3.1 OcHOBHbIE MOHSITUS Copepxxanue y4eOHOro maTepuajia 14 OK 1-11
JIP 2,10

Oynkuuu. O6nacTh ONpefeNeHUst 1 MHOXECTBO 3HaueHui. ['paduk ¢yHkumu, nocrpoenue
rpadukoB  GyHKUMI, 3aJaHHBIX  pa3nMuHbIMU  criocobamu.  CoiicTBa  QyHKUMH.
MOHOTOHHOCTb, YETHOCTb, HEYETHOCTb, OTPAHUYEHHOCTb, NEPUOAMYHOCTb. IIpoMexxyTku

" BO3pacTaHusl U yﬁbIBaHHﬂ, HauboJbluee M HauMEHbIee 3Ha4YeHHUs], TOUKM IKCTpeMyma.

I'paduueckas uHTepnperauus. Ilpumepbl (yHKLMOHAIbHBIX 3aBUCUMOCTEH B pealibHbIX
npoueccax U siBAeHUsX. Apudmeruueckue onepauuy Haa QyHkuusaMu. CioxHas QyHKUMs
(xomnozuuus). Ilonatue o HempepbiBHOCTH (yHkuuu. OOpartsbie ¢yHkuuu. Ob6nactb
omnpeneseHus 1 001acTb 3HaYeHUI o6paTHO! GyHKkumU. I'paduk o6paTHOH PyHKIMM.
Onpenenenust QyHKLUUH, UX CBOMCTBA U IPadUKH.
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Tema 3.2 CTeneHHbIe, NOKa3aTeJIbHbIE,

ConeprxaHue yueOHOro MaTepuasia 4 OK 1-11
Jorapupmuyeckne u JIP 2,10
TPUTOHOMETPHYECKHE PYHKUMH. [TpeobpazoBanus rpadukoB. [lapannenbHblii NEPEeHOC, CUMMETPHUS OTHOCUTENBHO OCeH
OO6paTHbIe TPUTOHOMETPHYECKHE KOOpPIMHAT U CHUMMETpPHMs OTHOCHUTENBHO Hayaja KOOPAMHAT, CUMMETPHUs OTHOCHUTEIILHO
dyHKUMH NpsIMON Y = X, PacTsHKEHHE U CKATUE BJIOJIb OCEHl KOOpAMHAT.

ITpakTH4yeckoe 3aHsiTHE Ne6.

[Tpumepsl 3aBUCHMOCTEIl MeXIy IepeMeHHbIMHM B peajbHbIX IpoLeccaX M3 CMEXHBIX

mucuumuinH.  Onpenenenve  QyHkuuii. IloctpoeHne u  uteHue rpadukoB  (HYHKUMMA.

Hccnenopanue ¢yHkuud. CBONCTBa JIMHEHHOM, KBaApaTW4HOH, KyCOYHO-JTMHEHHOW U

napo6Ho-nuHeiiHOW (yHkumit. HempepbiBHble M mepuopuueckue ¢yHkuuu. CBolcTBa U

rpadyKu CHHyca, KOCHHYCa, TaHreHca W KoTaHreHca. O6parHble QYHKLHHM U UX IpaduKi.

OOpatHble  TpuroHoMeTpuueckue ¢(yHkuuu. IlpeoOpa3oBanusa rpaduka (GyHKLHH.

Fapmonunyeckue kone6anusi. [IpuknanHeie 3amaud. [lokaszartenbHele, jorapupmMu4eckKue,

TPUrOHOMETPHUYECKHE YPAaBHEHHUS U HEPABEHCTBA.

Pazgen 4. Hayana maTemaTH4ecKoro aHajiu3a 39
Tema 4.1 [TocnienoBaTeILHOCTH Copepixanue yye6HOro MaTepuana 6 OK 1-11
JIP 2,10

ITocnenoBaTenbHOCTH. CrIOCOOBI 3aJaHMS K CBOMCTBA YHCJIOBBIX MTOCJIEI0OBATEILHOCTEH.

[TonsTe o npepene nocnenoatenbHocTd. CyllecTBOBaHHE IpefeNa MOHOTOHHOM

OTpaHUuEeHHO! mnocnenoBarenbHOCTH. CyMMHpOBaHME MOCenoBaTeNbHOCTeH. beckoHeuHO

yObIBaloLas reoOMeTpuieckas MPOrpeccust U ee cymma.
Tema 4.2 IIpousBoaHas Coaepxanue y4eOHOro MaTepuana 18 OK 1-11

JIP 2,10

[TpousBonHas. IloHATHE O Mpou3BOAHOW (YHKLMM, €€ TreoMeTpuuecKHi U (u3HYecKuit
cMbicn. YpaBHeHHe KacaTenbHOH K rpaduky ¢yHxuru. IIpousBonHbie CyMMbI, PasHOCTH,
NpOU3BECHMUs, YacTHble. [IpOM3BOHbBIE OCHOBHBIX dJIeMEHTapHbIX (yHkuuil. [IpumeHeHue
NPOU3BOJHOM K HcciaenoBaHMO (yHKUMH M mocTpoeHuo rpapukoB. [Ipou3BoaHbIE
obparHol pyHKUMU W KOMNO3UUMU (yHKUMH. [IpuMephl UCMONB30BaHMS MPOU3BOIHON VIS
HaXOXIEHWs HaMIy4ylIero pelleHHs B MNPHMKIaJHbIX 3afadaXx BTopas npousBoaHas, ee
reoMeTprieckuit 1 Guznyeckuit cMmpicn. HaxoxaeHue CKOpPOCTH Juls mpolecca, 3aJaHHOTO
(dbopMyJi0ii U rpaduKoM.

IIpakTHyeckoe 3ansiTue Ne7.

UucnoBas — MOCIEJOBATENbHOCTb,  CIOCOOBI €€ 3ajlaHds, BHIYUCIEHUS  4IEHOB
nocnenosaTenbHOCTH.  Ilpemen  mocienoBaTenbHOCTH.  BeckoHeyHo — yObiBaromas
reomMeTpuueckasi nporpeccus. IIpou3BogHas: MEXaHUYECKUH M TeOMETPUYECKHH CMBICH
NpPOM3BOAHON. VYpaBHeHHMe KacaTenbHOH B oOmem Bupge. IlpaBuna u  Qopmysisl
aupQepeHIpoBanys, TabaMLa IPOMU3BOAHBIX 3JIEMEHTapHbIX (yHKkuuMH. HccnemoBaHue
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(GYHKLMM ¢ NOMOLIBIO MPOU3BOAHOM. Haxox1enne HanOOobLIEro, HAMMEHBILETO 3HAYEHNS 1
JKCTPeMalbHbIX 3HAYCHUH (yHKIHH.

Tema 4.3 InTerpaj u ero npuMeHeHue

Copepxxanne y4eGHOro maTepuana

15

OK 1-11
JIP 2,10

Hep3006pa3ﬂaﬂ U HHTETpall. HpHMCHCHVIe ONPEACTIEHHOIO0 HUHTErpaja MAJis1 HaXOXIACHWS

omanyd KpuBoiuHelHoW Tpanmeuun. Popmyna Helorona—IJleiibuuna. Ilpumepsl
NPYMEHEHUs] MHTerpajia B (pU3MKe ¥ reOMETpUH.

IIpakTHyeckoe 3aHsitue Ne§.

Wuterpan u nepBooOpasznas. Teopema Hbiotona—IJlelibnuna. [IpuMeHeHrne uHTerpana K
BBIYMCJICHUIO (PU3MUECKUX BEJIMYHMH U IIOAneH.

Paznen 5. YpaBHeHHs H HepaBeHCTBA

20

Tema 5.1 YpaBHeHusI U cUCTEMbI
YpPaBHEHHUH.

Copepxanue yueOHOro MaTepuasia

OK 1-11
JIP 2,10

VpaBHEHUs U CHCTEMbl YpaBHEHUIl. PalyoHanbHblE, MppallMOHalbHbIE, MOKa3aTelbHble U
TPUrOHOMETPHYECKHUE YPABHEHUS M CUCTEMbl. PaBHOCHJIBLHOCTb YpaBHEHHWH, HEpaBEHCTB,
cucteM. OCHOBHbBIE NMpPUEMBbI MX pelleHus (pa3jloKeHUe Ha MHOXKUTENH, BBEAECHHE HOBBIX
HEU3BECTHBIX, IOJICTAHOBKA, rpadieckuii MeTon).

Tema 5.2 HepaBeHcTBa

Conep:xanue yueOHOro matepuasa

14

HepaBeHcrBa. PairioHanbHble, MppaliOHANbHBIE, TOKA3aTElIbHbIE U TPUTOHOMETPHUECKHUE
HepaBeHCcTBa. OCHOBHBIE NpPUEMBl WX pelleHUs. Fcmosnb3oBaHHWE CBOWCTB U TrpadukoB
¢byHKUMI Npy pellleHMH ypaBHEHHMH U HepaBeHCTB. MeToa MHTepBasnoB. M3o0paxeHue Ha
KOOPJIMHATHON IUTOCKOCTH MHOXKECTBA PpEIICHUWH YpaBHEHHII M HEPABEHCTB C JABYMS
nepeMeHHbIMU U ux cucteM. Ilpuknanssie 3apauu. [IpuMeHeHHe MaTeMaTUUECKUX METONOB
IUIsL pELIEHHs] COZiePKaTeNbHbIX 33124 U3 PasIMUHbIX 00acTell HAyKH U MPAaKTUKH.
HHrepnpeTalys pe3yJbTaTa, yueT pealbHbIX OrpaHU4EHUH.

IIpakTuyeckoe 3ausitue Ne9.

KopHuu ypaBHeHuil. PaBHOCUNbHOCTS ypaBHeHMH. [IpeoOpa3oBanue ypaBHeHUH. OCHOBHbIE
NpUeMbl pelIeHUs] ypaBHEHWi. Pelenue cucteM ypaBHeHui. Mcmosb3oBaHuE CBOHCTB U
rpadukoB GyHKUMH U1 pelleHrs YPaBHEHUH U HEPaBEHCTB.

OK 1-11
JIP 2,10

Pazpgen 6. KomOunaTopuka, 3JieMeHThI TEOPHH BEPOSITHOCTH U MaTeMaTU4YecKoi
CTATUCTHKHU

24

Tema 6.1 DneMeHTH KOMOMHATOPHKH

ConeprkaHue y4eGHOro MaTepuaJia

12

OK 1-11
JIP 2,10

OCHOBHbIE TOHATUS KOMOMHATOpUKM. 3ajaydl Ha TNOACYET 4YKCiIa pa3sMEICHMUH,
NIepeCTaHOBOK, codyeTaHud. Pemenue 3agay Ha nepebop BapuanTtoB. Dopmyna OMHOMA
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HbetoToHa. CBolicTBa 6MHOMUHANBHBIX K03(duuuenTos. Tpeyroasuuk INackas.

Tema 6.2 DneMeHTbl TEOPHU BEPOSITHOCTH

Conep:xaHue y4eOHOro MaTepHasia

OK 1-11
JIP 2,10

CoObiTHE, BEPOATHOCTb COOBITHA, CIIOKEHHWE U YMHOXEHUEe BeposTHocTeid. IloHsaThe o
HE3aBHCUMOCTH COOBITUH. JIUCKpeTHas Cily4aiiHas BEIMYMHA, 3aKOH €€ paclpeesieHus.
YucnoBble XapaKTepPUCTUKU JUCKPETHON cilydaliHOW BenuuuHbl. [ToHATHE 0 3aKOHE 00bIIMX
yycen. IlpencraBneHue JaHHBIX (TaGnMUbl, [JUarpammbl, Tpaduky), TeHepalibHasi
COBOKYITHOCTB, BBIOOpKa, Cpe/iHee apru(pMeTHIecKoe, MEAMaHa.

Tema 6.3 D1eMeHThbl MaTeMaTHYECKO
CTATHCTUKH

CopepixaHue yueOHOro marepuasa

OK 1-11
JIP 2,10

IpencraBneHue JaHHbIX (TaONMMLBI, AUArpamMMbl, rpaduku), reHepanbHas COBOKYMHOCTb,
BbIOOpKa, cpenHee apudMeTHueckoe, MeauaHa. [loHATHE O 3agayaXx MaTeMaTHYeCKOi
CTAaTUCTUKH. PeleHre NpakTHUEeCcKUX 3aJay ¢ IPUMEHEHUEM BEPOSITHOCTHBIX METOIOB.

IIpakTuyeckoe 3anssTue Nel(.

Hctopuss pa3BUTHS KOMOWHATOPUKH, TEOPUHM BEPOSTHOCTEH M CTaTUCTUKH M HMX POJIb B
pasNMuHBIX Ccdepax UeNOBeUeCKOH Jku3HedesTenbHOCTH. IlpaBuina KOMOMHATOPHKM.
Pemiennie koMOMHATOpHBIX 3anad. Pa3sMelleHus, coOueTaHUs M TEPECTAaHOBKU. bBuHOM
Hetotona u tpeyronpnuk Ilackana. [lpuknagneie 3agauu. Kiaccuueckoe omnpenesneHue
BEPOSTHOCTH, CBOMCTBAa BEPOSTHOCTEH, TeopeMa O CyMMe BEpOsSTHOCTeH. Bblumcienue

BeposiTHOcTelt. [lpuknagHble 3amayu. [IpeacTaBneHHe UMCIOBBIX OaHHBIX. [lpuknagHbie
3a1auu.

Pasnen 7. 'eomeTpusi

62

Tema 7.1 IlpsiMble U NJIOCKOCTH B
NpOCTPaHCTBE

Conepixanue yueGHOro marepuasa

20

OK I-11
JIP 2,10

B3auMHOE pacrojioXXEeHWE ABYX INpPAMBIX B MNpocTpaHCTBe. IlapamienbHOCTh NpAMON U
iockocTy. [apamiensHocTs mIocKoCTe!. [lepneHanKyIApHOCTS NPAMOIA U IIIOCKOCTH.
IleprnieHaAMKYJIAp ¥ HAKJIOHHAA. YTOJ MEXAY NPAMON M MIOCKOCTHIO. JIByrpaHHbIf yro.
Yron mexay minockocTAMuU. IleprneHaMKynapHOCTh ABYX IUIOCKOCTeH. I'eomerpuueckue
npeoOpa3oBaHMs NPOCTPAaHCTBA: INapajulesibHBIA  NEPEHOC, CUMMETPMA OTHOCHUTENBHO
wiockoctd. [lapajnensHoe npoekTdpoBaHue. Iliomaze OpPTOrOHaNBHOM  MPOEKLKMH.
HM300pakeHHe NpoCTPaHCTBEHHBIX QUTYD.

Tema 7.2 MHOrorpaHHUKH

Copeprxanue yueOHOro marepuasa

10

OK I-11
JIP 2,10

Bepiuunebl, peOpa, rpaHd MHOrorpaHHuka. PassepTka. MHororpaHHele yribl. Beimykibie
MHororpaHHuku. Teopema Olinepa. Ilpusma. Ilpsimas v HaknoHHas npusma. [IpaBunbHas
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npusma. INapamnenenunen. Ky6. [Tupamuna. IlpaBunbHas nupaMuzaa. Y cedeHHas MUpamMuia.
Tetpasap. Cummerpuu B KyOe, B napajuienenunene, B npusMe u nupamune. Ceuenus kyba,

IIPU3MbI U NMHPAMHUIBI. Hpe}lCTaB.IIeHPIe O NPaBUJIBHBIX MHOT'OIrpaHHUKaX (TeTpaanpe, Ky6€,
OKTadAp€, 1OACKA3APE U nxocaanpe).

Tema 7.3 Tena u NoBepXHOCTH BpallleHUsI

Coaep:xanue yueOHOro MaTepHaJa

4 OK 1-11
JIP 2,10
Llunueap M KOHyc. YceueHHbIH koHyc. OCHOBaHME, BBICOTa, OOKOBas IOBEPXHOCTD,
obpasyromas, pa3BepTka. OCeBble CEUEHMsI U CEUYEHUs], NapajiesbHble ocHoBaHuM0. Illap u
cdepa, ux ceuenus. KacaresipHas III0CKOCTh K cdepe.
Tema 7.4 3mepeHusi B reoMeTpuu Conepxxanue y4e6HOro MmaTepuasa 12 OK 1-11
JIP 2,10
O6bvem u ero usMepenue. MHrerpansHas ¢opmyna obbema. Dopmysbl oObeMa Kyoa,
NPsIMOYTOJILHOTO TapajuleNenunena, nNpusMbsl, UunuHapa. PopMynsl obbema nupaMuabl U
KoHyca. PopMyJIbl IIOWAAX NOBEPXHOCTEN LMIMHAPA U KoHyca. PopMyiibl o6beMa Imapa u
miomwany coepol. [Tomo6ue ten. OTHOLICHMA NNOIIAZel NOBEPXHOCTEH M 0OBEMOB
NOJOOHBIX TEJI.
Tema 7.5 KoopauHaTbl U BEKTOPbI Copep:xaHue yuyeOHOro Marepuasa 16 OK 1-11
JIP 2,10

[IpsiMmoyronbHas (IexkapToBa) CUCTEMa KOOPIAMHAT B MpocTpaHcTBe. PopMyna pacCTOSHUS
MEXMIy IByMS TOYKAMH. YpaBHEHUs cdepsl, MIOCKOCTH M mpsiMoil. Bekropsl. Monyiib
BekTopa. PaBeHCTBO BekTOpoB. Clo)keHHE BEKTOPOB. YMHOXXEHHE BEKTOpa Ha YHCIIO.
PaznoxeHne BeKkTopa IO HampaBleHWsIM. YTON MeXay OByMsi Bekropamu. IIpoexius
BekTopa Ha ocb. Koopaunatel BekTopa. CKansipHOe MPOH3BEJCHHE BEKTOPOB.

Hcnonb3oBanue KOOpAHWHAT W BEKTOPOB IIPpU PELICHHMM MATEMaTUYECKUX W TMPUKIIaAHBIX
3aaay.

IIpakTnueckoe 3ansitue Nell.

Ilpy3HaKy B3aMMHOIO pAacMOJOXKEHHs MpAMBIX. Yroja Mexay nNpsMbiMU. B3anMHoe
PacrosioXeHHe NpsAMBIX U IUIocKocTed. [leprneHAnKynsp ¥ HakJOHHAs K IUIOCKOCTH. YTod
MEXy NPAMOM U IJIOCKOCTBIO. TeopeMbl 0 B3aMMHOM PacoIOKEHUH NMPAMOM U MIOCKOCTH.
Teopema 0 Tpex NepreHANKYJISpax.

[Tpu3Hakk ¥ CBOWCTBA Napa/UIENbHBIX M MEPHEHAUKYNSAPHLIX MuockocTedl. Paccrosnue ot
TOYKM JI0 TJIOCKOCTH, OT MPAMOH 110 TIOCKOCTH, PACCTOSHUE MEXJY TUIOCKOCTSIMM, MEXKLY
CKPELIMBAIOIMMHUCS TPSAMBIMH, MEX/Y IPOU3BOJIbHBIMU (pUrypaMu B IPOCTPAHCTBE.
[TapajieibHOE NPOEKTUPOBAHME U €ro cBoiicTBa. Teopema O MIoOL@AX OPTOrOHAILHOM
NpOEKIMH MHOTOYToJIbHUKA. B3aMHOE pacnonoeHue NpoCcTpaHCTBEHHBIX GUryp.
PasnuuHple  BuApl  MHOrorpaHHukoB. Mx  usoOpaxenus. CedeHus, pa3BEepTKH
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MHOTOrpaHHUKOB. [1nomans noBepxHocTd. Bumsl cummeTpuii B npoctpancTBe. CUMMETpHUs
TeJl BpallleHUs] ¥ MHOTOIPaHHUKOB. Brruucienue miomaaei 1 065eMoB.

Bexropel. JleficTBus C BekTOopamH. JlekapToBa CHUCTeMa KOOPAMHAT B NPOCTPAHCTBE.
VpaBHEHHE OKpPYXKHOCTH, cepbl, IIOCKOCTH. PaccrosHue Mexny Toukamu. JleHcTBHA C
BEKTOpaMH, 3aJlaHHbIMU KoopauHaTtamu. CkajsipHOe NpOU3BENEHHE BEKTOPOB. BexTopHOE
ypaBHEHHE MpPAMOM M MIOCKOCTH. Vcronp30BaHHE BEKTOPOB NpPU J0KA3aTENIbCTBE TEOPEM

CTEPEOMETPUH.
Koncyabrauust 12
Jk3amen 6
MaxkcumanbHas yueOHast (ayAMTOpHas) HArpy3Ka 252

Jist XapaKTepUCTUKY YPOBHS OCBOCHUS Y4eOHOI0 MaTepHuasa UCIOIb3YIOTCS ClIeAyIoNue 0003HaueHNs:

1 — 03HAaKOMUTENBHBIN (Y3HABAaHUE PaHEE U3YUEHHBIX OOBEKTOB, CBOMCTB);

2 — PENPOIYKTUBHBIN (BHIIIOJHEHUE AESITENHLHOCTH 10 00pa3Ily, MHCTPYKIIUU WU IO PyKOBOACTBOM);

3 — DOpOAYKTUBHBIA (TUJIAHMPOBAaHWE M CAMOCTOSITENIbHOE BBIIOJHEHUE JESTEbHOCTH, pEIIeHHe IpoOJIEMHBIX —3a1ad).
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2.2 XapakTepHCTHKA OCHOBHBIX BH/I0B Y4e0HOI 1esITeJbHOCTH CTYAeHTOB
Tabnmuna 2.2.1 - XapaktepucTiKa OCHOBHBIX BUIOB y4EOHOM JeSITEIbHOCTH CTYI€HTOB

CopaepxaHue 00y4eHUst

XapaKTepUCTHKAa OCHOBHBIX BUAOB JeSITEJIbHOCTH CTYAEHTOB
(Ha ypoBHe y4eOHbIX aeiicTBHII)

BBenenune

O3HakOMJIEHHE C pONbI0O MaTeMaTHMKM B HayKe, TEXHUKE, IKOHOMUKE,
UH()OPMALMOHHBIX TEXHOJIOTUSAX M NPAKTUIECKOM AEATETbHOCTH.
O3HaKkOMJIEHHE C LEeNAMHM U 3afadyaMUd U3y4YeHHUs MATEeMAaTHUKH IPH OCBOCHHUHU
npodeccuii CI1O u cneunansHocteit CI10

AJITEBPA

Pa3BuTHE NOHATHS 0 YHCIIE

Beinonnenne apupMETHUECKUX NEHCTBUH Hal YMCNAMHM, COYETas YCTHBIE M
NHUCEMEHHbIE TIPUEMBL.

Haxoxnenne MpUONMKEHHBIX 3HAUCHHMM BENMYMH M IIOTPEINHOCTeH
BLIYMCIIEHHH  (abCOMOTHOH M OTHOCHTENBHOH); CPaBHEHHE YMCIOBBHIX
BBIP@KEHHUH. :

Haxoxenue ommnbok B IpeoObpa3oBaHUsAX U BEIYUCIEHUAX (OTHOCUTCS KO BCEM
IIyHKTaM IpOrpaMMBl)

KopHu, CTENneHu,
JiorapugmeI

O3HakoOMJIEHHE C IOHATHEM KOpHS n-H CTENeHH, CBOMCTBAMH pPaJUKalOB U
IIpaBUJIaMU CPaBHEHUS KOPHEH.

DopMynHUpOBaHHE OINpPENEIEHHs KOpHA M CBOWCTB KOpHEH. Bpruncnenue u
CpaBHEHME KOPHEH, BBIINIOJIHEHUE NIPUKUAKY 3HAYEHUA KOPH.

ITpeobpa3oBaHre 4YMCIOBBIX M OyKBEHHBIX BBID@KCHUM, COHEPIXKAIIUX
panuKasl.

BrImosnHeHne pacyeToB 1o (GopMynaM, COREpXKallliM paJuKalbl, OCYIIECTBIL
HEoOXOAMMBIE TIOACTAHOBKHU U MPE00pa3oBaHUsL.

OnpeneneHue paBHOCUIBHOCTH BBIp@XEHHH ¢ pagukanamu. Pemenwue
UppaLMOHAIBHBIX YpPaBHEHHUI.

O3HAaKOMJIEHUE C MIOHITHEM CTEMNEHH C JIeCTBUTEILHBIM TTOKA3aTENIEM.
HaxoxneHue 3Ha4YeHWH  CTEMEHH, MCIONB3Yyss NPH  HEOOXOAUMOCTHU
MHCTPYMEHTAIbHEIE CPEACTBA.

3amuceiBaHUE KOPHS #-i CTENEHH B BUJE CTENEHU C IPOOHBIM IOKa3aTesNeM U
Hao00poT.

DopMynupOBaHUE CBOMCTB CTeNeHeH. BrluncieHue cTeneHel ¢ pauoHalbHbIM
IIOKa3aTeIeM, BBINIOJIHEHWE TIPUKUIKMA 3HA4YEHUs CTENEHM, CpaBHEHHUE
CTEIEHEN.

[Tpeobpa3oBaHHe YHUCIOBBIX U OYKBEHHBIX BBIPAXKEHHUH, CONEPKAIUX CTEIEHH,
NpUMEHsIS cBOMcTBa. PelleHne nokazaTeabHbIX YpaBHEHHH.

O3HakoMJIEHHE C IIPUMEHEHHEM KOpHEH U cTemeHed IpH BBIYUCICHHUHU
CPeIHUX, IENICHUU OTpe3Ka B «30JI0TOM CEYEHHM». PemeHue NpHKIagHbIX
3aJa4 Ha CJIOKHBIE NPOLEHTBI

IIpeodpa3oBanue
aarefpanyecKux
BbIPAXKEeHHH

BrinonHeHue npeoOpa3oBaHuil BRIpaKeHHH, NpUMEHEHHE (HOPMYJI, CBSI3aHHBIX

€O CBOMCTBaMH CTEICHEH U Jorapu(mMoB.
Omnpenenenue  o6nacTd  JOMYCTHMBIX ~ 3HAU€HHH  JIOrapu(pMUYECKOro
BBIpa)XeHUs. Pemmenue sorapupMuIeckux ypaBHEHHH

OCHOBbI TPUTOHOMETPUU

OCHOBHBIE NTOHATHUS

W3ydeHue paluaHHOrO METOJa M3MEPEHHs YIJIOB BpPAINEHHS M UX CBA3H C
rpagycHoii Mepoi. M306paxeHue YrIOB BpamleHWs HA  OKDY)KHOCTH,
COOTHECEHHE BEJIMYMHBI YIJIa C €r0 PacloNOKEHHEM.

@DopMyJIUPOBAaHUE ONMpPENEeNCHHH TPUTOHOMETPUUYECKUX (GYHKLMH IS YIJoB
MOBOPOTa U OCTPBIX YIJIOB MPAMOYTONBHOTO TPEYrOJbHUKA H OOBICHEHHE MX
B3aMMOCBS3H

BbIPaXKEeHHH

OcHOBHbIE [TpriMeHeHHe OCHOBHBIX TPUTOHOMETPUYECKUX TOXKAECTB IS BBIYHCIEHUS
TPUrOHOMeETPHYECKHe 3HAYEHHH TPUTOHOMETPUYECKUX (YHKUMI [0 OJHOM U3 HUX

TOKAECTBA

IIpeodpa3oBaHus W3ydyenre OCHOBHBIX (OPMyJ TPUTOHOMETPHUHU: (OPMYIBI  CIOXKEHUS,
NpocTemunx YIOBOEHMS, IpeoOpasoBaHUA CYMMbl TPUTOHOMETpHYecknX (QyHKuui B
TPHUIOHOMETPHYECKHX NpPOU3BENEHHE W MPOW3BENEHHUS B CyMMY M IPUMEHEHUE IPH BBIYHCICHUH

3HAYCHUS TPUTOHOMETPHUYECKOI'O BEIDAXXEHUA U YIIPOLUIEHUS €T0.
O3HaKOMJIEHHE CO CBOHCTBaMH CUMMETPHUH TOYECK Ha € IUHUYHOM OKpPY>XHOCTH

U NIPUMEHEHUE UX 11 BBIBOJA Cl)OpMyJ'I IIPUBENCHUA
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IIpocreiimne
TPUIrOHOMeTpHUYeCKHe
YPaBHEHHUS U HepageHcmea

Pemenne no ¢opMyraM M TPUrOHOMETPHYECKOMY KpYyry IPOCTEHIIMX
TPUTOHOMETPUYECKUX YPABHEHUM.
[MpuMeHeHHe OOIMX METONOB
JUHEHHOMY, KBaJpaTHOMY, METOJ pa3jOXeHHUs Ha MHOXUTEIH,
NEepEeMEHHOMN ) P PELIEHUH TPUTOHOMETPUUYECKUX YPaBHEHHH.
YMeHue oTMedaTh Ha Kpyre pELIeHHs NPOCTEHIINX TPUTOHOMETPUUYECKUX
HEpPaBEHCTB

pelieHus ypaBHEHHH (TIpUBEJEHME K
3aMEeHBI

APpKCHHYC, APKKOCHHYC,
apKTaHIeHC YHCJIa

O3HaKOMJIEHHE C TIOHATHEM OOPaTHBIX TPUTOHOMETPHIECKUX (QYHKIIHHA.
H3ydeHue onpeleseHudl apKCHHyca, apKKOCHHYCa, AapKTaHIe€HCa dYHCIa,
(bopMynHpoBaHHe UX, U300paKeHHE HA eIUHUYHOM OKPYXHOCTH, IPHMMEHEHUE
NIPY PELIEHUH YPABHEHUM

®YHKIMUH, UX CBOUCTBA Y TPAOUKH

DyHKUHH.
ITousitne o HENPEepPbLIBHOCTH
bynkuun

O3HakOMJIeHHE C NOHATHEM IEpPEMEHHOH, NpUMEepaMU 3aBUCHMOCTEH MEXIY
IIepEMEHHBIMH.

OsHakoMJIEHHE C NOHATHEM Ipaduka, ONpeNeNeHUe NPHHAMUIEKHOCTH TOUKH
rpaduky ¢yHkuuu. OmpeneneHue mo QopMyne mnpocrediieif 3aBUCHMOCTH,
BUa ee rpaduka. BelpaxkeHue no GopmMyne oxHON IIepeMEHHOMN Yepe3 ApyTHe.
O3HaKOMJIEHHE C ONpeaeneHneM (GyHKIHH, GOPMYITUPOBAHHUE ETO.
Haxosxnernue o6acTy onpeneseHus ¥ o0nacTy 3Ha4eHUH QyHKIMH

Cpo¥icTBa pyHKIHUH.
I'paduyeckas
unTepnperanus. IIpumepsr
(yHKUMOHANBHBIX
3aBUCHMOCTEIi B peaIbHbIX
nmpoueccax u siBJICHUsIX

OsHakomsieHHe ¢ IpuMepaMd (YHKUIMOHAJIbHBIX 3aBHCUMOCTEH B pealbHBIX
npoleccax U3 CMEXHBIX IUCLMIUIAH.

O3HakoMJIEHHE C J0Ka3aTeNbHBIMH pPAacCy)XICHUSIMU HEKOTOPBIX CBOWCTB
JIMHEHHOW M KBaJpaTHYHOHM (YHKUMI, TPOBENEHHUE HCCIIENOBaHMA JIMHEHHOH,
KyCOYHO-TMHEWHOH,  OPOOHO-NMHEHHOM W KBaipaTWYHOH  (yHKIMH,
noctpoenre ux rpaduxos. IlocTpoenne W uTeHue TIpadyUKOB (GYHKUMIL.
Hccnenosanue GyHKIUY.

CoctaBnenue BUIOB (YHKUMH IO HAaHHOMY YCIOBHMIO, pELIEHHME 3aJad Ha
3KCTPEMYM.

Brinonsenue npeobdpasoBanuil rpaduxa GyHKIHA

O6paTHble GpyHKUHH

Usydenue nowamus o6pamuoii (yHKyuu, ONPEINENCHUE BHIA U NOCMPOEHUE
epaguxa 0bpamHOU QYHKYUU, HaxoxicOeHUue ee obnacmu onpedeneHus u
obnacmu 3Hauenuil. IlpuMeHeHWe CBOMCTB (GYHKLMHA IpH HCCIEIOBAaHUM
YpaBHEHWI U PEIICHNH 3a1ad Ha SKCTPEMYM.

O3HaKOMJIEHHE C MIOHSTHEM CIIOXKHOM (QyHKIUM

CreneHHble,
nokasaTejbHbIe,
Jorapudpmuyeckue u
TPUIOHOMETpPHYECKHe
pyHxumm.

OGpaTHble
TPUTOHOMETPHYECKHE
dyHxunn

Brruncnenue 3HaueHHH QyHKIHH 110 3HAUEHUIO apIyMEHTa.

OrmpeneneHue MOJ0XKEHUA TOYKH Ha rpaduke N0 ee KOOpAHHATaM U Ha000pOT.
Hcnonp3oBanne CBOWCTB (YHKIME I CpaBHEHWs 3HA4YEHWH CTeNeHed H
sorapu@moB. .

[Toctpoenue rpavKoB CTENEHHBIX U JOrapuGMuaecKkux hyHKIUH.

Pemenne moxa3aTenbHbIX M JIOrapu(pMUYECKUX YpaBHEHUH M HEPaBEHCTB II0
U3BECTHBIM aJITOPUTMaM.

O3HakOMJIEHHE C TOHSATUEM HEMPEpBHIBHOM NEpHOJMYECKOM  (yHKIUH,
(bopMynHpoBaHHUe CBOMCTB CUHYCa M KOCHHYCa, IOCTPOEHHE UX rpa(uKOB.
OsHakOMJIeHHe C TIOHATHEM TapMOHHYECKHX KoJleOaHui U NpHUMepaMH
TapMOHMYECKUX KOJIEOAHUH Ul OMHCAHUA IMPOLECCOB B (H3MKE M IPYrHX
o0nacTsax 3HaHUs.

O3HakoMJIeHHE C IIOHATHEM pa3pbIBHOW  MNEPUOAMYECKOM  (QyHKIMH,
(opMynupoBaHUE CBOMCTB TaHTCHCA U KOTAHTEHCa, IIOCTPOEHUE X TPa(UKOB.
[TpumeHeHne CBOMCTB GbyHKuuH UL CpaBHEHUA 3HaYEeHUH
TPUTOHOMETPUYECKUX (YHKIMH, pelIeHHs TPUTOHOMETPHYECKIX YPaBHEHHH.
Hocmpoenue zpaguxos o0b6pammubix MPUZOHOMEMPUYECKUX — DYHKYUU U
onpedenenue no 2pagQuxam ux ceoucma.

Brinmonsenue npeobpazoBaHus rpaguKoB

YPABHEHUSA U HEPABEHCTBA :

YPaBHeHHﬂ MU CUCTEMBI

YPaBHEHHU

HepaBeHncTtBa M CHCTEMBI
HEpPaBEeHCTB c ABYMsI
nepeMeHHbIMH

O3HakoMJIeHHE C MPOCTEHINMMH CBEJEHMSIMH O KOpHAX airedpamdecKux
ypaBHEHUH, IOHATUSAMHU UCCIIEJOBAHMSI YPABHEHHH U CHCTEM YpaBHEHHUIA.
H3yueHue TeOpUH paBHOCUIBHOCTH YpaBHEHHMI U ee TpuMeHeHus. [TopTopenue
3allUCM  pEIIEHUs] CTaHAAPTHBIX YpPaBHEHUM, TPHEMOB NpeoOpa3oBaHHsA
ypaBHEHUH 11 CBEJIEHUS K CTAaHJAPTHOMY yPaBHEHHIO.
Pemenue paLMOHaIbHbIX, HppaLOHAIBHBIX,
TPUTOHOMETPUYECKUX YPABHEHUH U CUCTEM.

ITOKa3aTEIbHBIX H

Hcnonp3oBaHHe cBOMCTB M rpadukoB ¢GYHKUMM OIS pelleHUs YpaBHEHHIA.
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[ToBTOpEHHE OCHOBHBIX PUEMOB PEIIEHHUS CUCTEM.
Pemenue ypaBHeHMH C NpUMEHEHMEM BCEX MpUeMOB (pa3NOXKEeHHs Ha
MHOXXUTEJIM, BBEJECHHS HOBBIX HEM3BECTHBIX, MOACTAHOBKH, Tpaduueckoro
MeTo/a).

Pemenue cucteM ypaBHEHHI C NPUMEHEHHEM Pa3JIMYHBIX CIIOCOOO0B.
O3HakoMJIeHHe ¢ OOLIMMH BOTIPOCAMH PEIEHHUs] HEPABEHCTB U HUCIIOJIb30BAHUE
CBOMCTB ¥ rpaMKOB (yHKLMI NPH pelIeHHH HEPABEHCTB.

PenieHue HEpaBeHCTB W CHUCTEM HEPAaBEHCTB C IPUMEHEHHEM pa3IHYHBIX
cnoco6oB.

ITprMeHeHne MaTeMaTHYeCKUX METONOB I PELICHUs COAEPKaTeNbHBIX 3a1aq
U3 pasIMYHBIX 00JacTell HAyKH U NPaKTHKU. FHTepIpeTHpOBaHKE pe3ybTaToB
C YYETOM peallbHbIX OrpaHUYCHUH

HAYAJIO MATEMATUYECKOI'O AHAJIM3A

IMociienoBaTeJILHOCTH

O3HaKOMJIEHHE C IIOHATHEM YHCIIOBOI IIOCIIEI0BATEILHOCTH, CIIOCO0aMH ee
3alaHusl, BBIYUCIICHUSIME ee WieHOB. O3HaKOMIICHHE C MOHSTHEM Npeaena
MOC/Ie10BaTENLHOCTH. O3HAKOMIIEHHE C BEIYMCIIEHHEM CyMMbl GECKOHEYHOTO
YHCJIOBOTO psAfia Ha NPUMEpPE BBHIYMCICHUS CYMMBbI OECKOHEUHO yObIBaIOIIEH
reoMeTpH4ecKoi nporpeccu .Pemenne 3a1a4 Ha IpUMeHeHHe GOopMyJIIbI
CYMMBI 0ECKOHEYHO YOBIBAIOIIEH reOMETPHYECKOM MPOrpecCHH.

IIpousBonHasi u ee
NpUMeHeHHe

O3HaKoMJIEHHE C TOHATUEM NPOU3BOAHON. M3ydenue u popMynupoBaHue ee
MEXaHUYECKOr0 ¥ FeOMETPUYECKOr0 CMBICIIA, U3yYEHUE AITOPUTMA
BBIYHCIICHUS IIPOM3BOJHOM Ha IIPUMEpPE BBIYMCIICHUA MTHOBEHHOH CKOPOCTH U
YTIIIOBOTO Ko3(duuueHTa kacatenbHoi. CocTaBleHHE YpaBHEHUS KacaTelbHOM
B o0LIeM BHAE. YCBOEHHE MpaBMIl TU(HepeHIMpoBaHuUs, TaOIHLIbI
NPOU3BOJHBIX EMEHTAPHBIX (QYHKIMH, TPUMEHEHHE JUIS
mpdepeHnpoBaHya QyHKLIUH, COCTaBICHUSA YpaBHEHHS KacaTeIbHOM.
H3yuyeHue TeopeM O CBA3M CBOMCTB (DyHKLMH U POU3BOIHOM, (OpMYIUpOBKa
ux. [IpoBeneHne ¢ MOMOIIBIO MPOU3BOAHON UCCleNOBaHUS QYHKIMHU, 3aJaHHOH
¢$opMynoi. YcTaHOBIEHHE CBA3M CBOMCTB (QYHKIIMU M MPOU3BOIHON IO MX
rpagukam. [IpuMeHeHe NPOU3BOAHOM Ul pEIICHHUS 3aad Ha HaX0XKICHUE
HauOOIBIIEro, HAMMEHBIIEro 3HaYEeH!S 1 Ha HaX0XIEHHUE IKCTpEMyMa.

IlepBooGpa3Hast M MHTErpaJ

Os3HakOMJIEHHE C IIOHSTHEM UHTErpaja 1 nepsoobpasHoii. 3ydenue npasuna
BBIYMCIICHUS NIEpBO00OpPa3HOil U TeopeMsl HptoToHa—IJleiiOHnna. Pemenue
3a7a4 Ha CBs3b EPBOOOPA3HOM U €€ MPOU3BOIHOM, BEIYHUCIIEHUE
nepBooOpa3Hoi s JanHo# ¢pyHkuuy. Pemenne 3anay Ha IpUMEHEHNE
UHTErpaja JUid BBIYUCACHHUA (QU3MIECKUX BEIMYMH U IUIolaei

3JEMEHTBI KOMBUHATOPUKH, TEOPUU BEPOSITHOCTEN U CTATUCTHKH

OcHoBHBIE nousitust | M3ydyeHne nmpaBuia KOMOMHATOPMKM Y NPUMEHEHME TIpU  pELICHHU
KOMOHHATOPUKH KOMOUHATOPHBIX 3a/1a4. ’
PeiieHne KOMOMHATOPHBIX 3agady METOAOM repebopa W IO IpaBUIY
YMHOXXEHHUS.
O3HaKOMJIEHHE C NOHATUAMH KOMOMHATOPHUKH: Pa3MEUICHUSIMH, COYETaHHAMHU,
nepecTaHOBKaMH U (opMyJlaMHU UIS UX BBIYHCIIEHHS.
OO6bsicHeHHE U IpuUMeHeHue (opMyn JUld BBIUMCICHHSA pa3MELIEeHUH,
[IEPECTaHOBOK M COUETaHUM NIPU pEIIEHNH 3aay.
OsnHakomienue ¢ 6uHoMoM HproToHa U TpeyroabHuKoM Ilackans.
PemieHne mNpakTHYeCKMX 3alady C MCIOJNB30BAaHHEM IOHATUH M MpaBHI
KOMOHHATOPHKH
DJ1eMEeHTBI Teopuu | V3ydeHHe KIacCHUECKOrO OINpeNeNIEHHs BEPOSATHOCTH, CBOMCTB BEPOATHOCTH,
BepOSITHOCTEH TEOpPEMBI O CyMMe€ BEPOSATHOCTEH.
PaccMoTpeHue NpUMEpOB BBHIYKMCIEHHS BepoOsATHOCTeH. PemeHue 3amad Ha
BBIUHCJIEHHE BEPOSTHOCTEN COOBITHI
IIpenacraBienue NaHHbIX | O3HAKOMIIEHUE C NIPEACTAaBICHUEM YUCIOBBIX JAHHBIX U UX XapaKTEPUCTUKAMH.
(Tabanusml, auarpammel, | Pelnenue npakTHyeckHx 3a1ad Ha 00pabOTKy UMCIIOBBIX JAHEBIX, BEIUMCIIEHHE
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rpadguku)

| ux XapakTepucTHK

I'EOMETPUA

IlpsiMble W MJIOCKOCTH B
NpPOCTPaHCTBE

@QopMynUpOBKa ¥ NPUBEJECHHE [OKA3aTENbCTB NPU3HAKOB  B3aUMHOIO
pacmoNoXeHuss INpsSMbIX M IUIOcKocTeld. PacrosHaBaHMe Ha 4YepTeXax H
MOJETSIX Ppa3lMyHBIX CIyyaeB B3aMMHOTO paclOJIOKEHHS IPAMBIX H
IUIOCKOCTEH, apryMEHTHPOBAHUE CBOUX CYKIECHHH.

@DOopMyJIUpOBAHUE ONpPENENIEHUH, NPU3HAKOB U CBOMCTB HapalIEIbHBIX U
NEPIEH IUKYIAPHBIX IIOCKOCTEH, IBYTPaHHBIX M IMHEHHEBIX YTIIOB.
BrINONHEHNE NOCTPOEHUS YIJIOB MEXIY NPAMBIMH, IPSMON M IUIOCKOCTEIO,
MEXTy INIOCKOCTSIMU I10 OIMCAHMIO M PACIIO3HaBaHKME MX Ha MOJEIIX.
[TpumeneHye MPU3HAKOB U CBOMCTB PaclONOXEHUs NPSAMBIX U MJIOCKOCTEN Npu
peLUeHUH 3a1ay.

N300paxeHne Ha  pUCYHKax W KOHCTPyMpOBaHHE Ha  MOJEIIX
NEepNeHIUKYISIPOB U HAKIOHHBIX K IUIOCKOCTH, MpPSMBIX, NapalelbHbIX
TUTOCKOCTEH, YTIIOB MEX Xy MPSIMOH 1 TUNIOCKOCTBIO U 000CHOBAHME IMTOCTPOEHNS.
Pemenue 3amady Ha BBIYUCICHUE TEOMETPUYECKUX BenM4uH. OmuckIBaHHE
paccTOSIHUSL OT TOYKHM [0 IIOCKOCTH, OT NPAMON 10 IUIOCKOCTH, MEXIY
IUTOCKOCTSIMU, MEXY CKPELIMBAIOIIMMUCS MPSIMBIMH, MEXIY NPOU3BOJILHBIMU
(urypamu B IpOCTPAHCTBE.

@opMyIHPOBAaHUE U JOKA3bIBAHHE OCHOBHBIX TEOPEM O PACCTOSHHUAX (TEOpeM
CYILECTBOBaHHMS, CBOHCTBA).

H306paxkeHHe Ha yepTexax M MOJENSIX pacCTOAHUSA U OOOCHOBAaHHE CBOMX
cyxnenudi. OrnpenencHue ¥ BbIYUCICHHE pPacCTOSHHNA B IIPOCTPAHCTBE.
[TpuMmeHeHe GopMyJI U TEOPEM IUIaHUMETPUH UL PEIEHNUS 3a1ay.
O3HaKkOMJIEHHE C TIOHATHEM IMAPalJIENIbHOrO IIPOEKTHPOBAHUSA M €r0
cBoiicTBaMU. Dopmynupoganue meopemevl 0 HNIOWAOU  OPMOSOHANLHOU
NPOEKYUU MHO20Y20bHUKA.

ITpumeHeHue TeOpHH sl 0OOCHOBAaHUSA MIOCTPOSHUH U BEIYUCTEHUH.
ApPryMEHTHpOBaHHE CBOMX CYXIGHHH O B3aUMHOM  pacIOJIOXEHUH
POCTPAHCTBEHHBIX HUTYD

MHOrorpaHHuKH

OnucaHde W  XapaKTepUCTHMKa pPasNUYHBIX BHIOB  MHOIOIPaHHMKOB,
HIepEYHCIIeHHE UX IEMEHTOB U CBOMCTB.

U300paXkeHe MHOTOTPaHHUKOB 1 BBINIONHEHHE IIOCTPOSHHS Ha M300paXXEHUAX
¥ MOJEJIIX MHOTOTrPaHHHUKOB.

Beryriciienre  TMHEHHBIX 3JIEMEHTOB M YIJIOB B NIPOCTPAaHCTBEHHBIX
KOH(UTrypalusaX, apryMEHTUPOBAaHUE CBOHX CY>KIEHHUH.

XapakTepucTiuka M H300paKEHHME CEYEHHS, DPA36epMKU MHO202DAHHUKOS,
BBIYMCIICHHE IIOIA/Iel TOBEPXHOCTEM]. .

[TocTpoeHue MpOCTEHIUX CedeHHit Kyba, mpu3Mel, mupaMuisl. [IpuMenenune
(haKTOB U CBEAECHUH U3 INTAHUMETPHH.

O3HaKOMIEHHE C BHAAMH CHMMETPMH B IIPOCTPAHCTBE, (OPMYIUPOBAaHUE
omnpeneNeHUi ¥ CBOMCTB. XapakTepUCTUKA CHUMMETPHUM TeJl BpAIEHUA |
MHOTOIPaHHHUKOB.

[TpuMeHeHe CBOUCTB CUMMETPHMU NPH PEILEHUHM 3a4a4.

Hcnons30Banie IPHOOPETEHHBIX 3HAHUH U1 UCCIeN0BaHHsA M MOIEIUPOBaHKS
HECJIOXKHBIX 3a1a4.

N300paxkeHHe OCHOBHBIX MHOIOIDaHHMKOB M BBIIOJHEHHE PHCYHKOB IIO
YCIOBHAM 3a1a4

Tesla 1 IOBEPXHOCTH
BpalleHust

O3HaKOMJIEHHE C BUAMH Tejl BpalleHus, GopMynupoBaHUE UX ONpeIeNieHUuH u
CBOMCTB.

@opMyIMpOBaHME TEOPEM O CEYEHMH IIapa TIOCKOCTBIO M IUIOCKOCTH,
KacaTeJIbHOH K cdepe.

XapaKTepuCTHKa U H300pakeHUE TeJl BPALlEHHUs, UX Pa3BEPTKH, CEUCHHU.
Pemenye 3agay Ha MOCTPOEHME CEYECHUH, BHIUMCIECHHE IUIMH, PACCTOSHUHM,
yrioB, miomaneil. [IpoBeneHne NOKa3aTeNbHEIX PAcCYXICHUH MpU pelICHHUH
3a/1ay.

[IprMeHeHMEe CBOMCTB CHUMMETPUM IIpH PENIEHHM 3a[ay Ha Tejla BpalleHusd,
KOMOWHALIMIO TeJl.

N300paskeHHe OCHOBHBIX KPYIJIBIX TEN U BBHINOJHEHWE PUCYHKA MO YCIOBHUIO

3aJa4u

I/Ismepeﬂuﬂ B r€cOMETpPHH

O3HaKOMJIEHUE C TIOHATUAMH IUIOINAAN ¥ 00beMa, akCHOMaMH4 ¥ CBOMCTBaMH.
PemreHde 3agay Ha BIYMCJIECHHE IUIOILIAJEN IUIOCKMX (QHUIyp C IPUMEHEHHEM
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COOTBETCTBYFOLIMX (OpMyYJ U (PaKTOB U3 MIIAHUMETPHUHU.

W3ydeHne TeopeM O BBIUMCICHUM 0OBEMOB MPOCTPAHCTBEHHBIX TEJN, PELICHUE
3a/1a4y Ha IPIMEHEHHe (HOpMyJT BEIYUCIIECHUS 00BEMOB.

Usydenne  ¢opMyn  And  BBIUMCIEHHMS — IUIOINaned  TOBEPXHOCTEH
MHOT'OTPaHHHUKOB H TeJ BpaLIeHUs.

O3HaKOMJIEHHE C METOJIOM BBIYMCIIEHUS TUIOLIAAN TOBEPXHOCTH CEPHI.
Pemenue 3afay Ha BBIYMCJICHUE IJIOLIANEH MOBEPXHOCTH NMPOCTPAHCTBEHHBIX
Ten

KoopauHaThl 1 BEKTOPbI

O3HAaKOMJIEHHE C TMOHATHEM BekTopa. M3ydyeHHe [eKapTOBOW CHUCTEMBI
KOOpPAMHAT B MPOCTPAHCTBE, MOCTPOEHHE MO 3aJaHHBIM KOOpAMHATAM TOYEK H
TUTOCKOCTEN, HAXOXIEHUE KOOPAUHAT TOUEK.

HaxoxneHue ypaBHEHUH OKpYXKHOCTH, CQepbl, MIOCKOCTH. BrruucineHue
PacCTOSHUM MEXIY TOYKAMHU.

W3yueHue CBONCTB BEKTOPHBIX BEIMYMH, NpPABHJ PA3JIOKEHHUST BEKTOPOB B
TPEXMEPHOM IPOCTPAHCTBE, MpaBUJ HaXOXIEHUS KOOpAMHAT BEKTOpa B
IIPOCTPaHCTBE, NIPaBUII NeHCTBUH C BEKTOpaMH, 3aJJaHHBIMH KOOpAUHATaMHU.
[TpuMeHeHue TEOPHH IIPU PEIIEHUH 3a]a4 Ha JeHCTBHS C BEKTOPaMH.

H3ydeHne CKaJspHOTO IIPOMU3BENEHHUS BEKTOPOB, BEKTOPHOIO YpaBHEHUS
npsAMO¥ U IIIOCKOCTH. [IprMeHeHre Teopyuy Npy pellieHU! 3a1a4 Ha AeHCTBUA C
BEKTOpaMH, KOOpAMHATHBIM METON, NPUMEHEHUE BEKTOPOB U1 BBIUHCICHUS
BEJIMYUH YITIOB U PACCTOSHUH.

O3HakOMJIEHHE C JIOKa3aTeNbCTBAMH TEOPEM CTEPEOMETPUH O B3AUMHOM
PACIIOJIOXKEHHUHU MPSAMBIX U INIOCKOCTEH C HCIONb30BaHUEM BEKTOPOB
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3. YYEBHO-METOAUYECKOE n MATEPUAJIBHO-TEXHUYECKOE
OBECIEYEHUE TPOT'PAMMBI YYEFHOU JUCIHUILINHBI «<MATEMATHUKA»

MarepuajbHO-TeXHHYECKOE 00ecrneyeHue JUCHMILINHBI

IIporpamma y4yeOHO# nucuumianubl «MaTemaTtukay peanu3yercs B yueOHOM KaOHHETe MaTeMaTHKH H

MaTEMaTHYCCKUX NUCLHMITIIHH.

Ob6opynoBanue (ocHameHUE) y4eOHOro KaOuHeTA:

— KOMIUIEKT Y4eOHO-METOINYECKUX JOKYMEHTOB;

— HarsgHble 0COOUs (CTEHIb], II1aKaThl);

— ayJIUTOpHAas JOCKa C MArHUTHOU IIOBEPXHOCTHIO;

— pabouue yyeOHbIE MeCTa IO KOJIMUYECTBY MOCATOYHBIX MECT.
— PabGouee mecTo npenogaBatens.

Texnn4yeckune cpeacTBa 00y4eHHs :
—  MYJbTUMEIUNWHBINA IPOEKTOP;
— DKCIIO3UIMOHHBINA 3KpaH;
— CpeIcTBa TEIEKOMMYHUKAIUU;
—  KOMIIBIOTED.
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11.
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4. PEKOMEHIAYEMAS JINTEPATYPA

OcHOBHbIE HCTOYHUKH TSI CTYAEHTOB

Bammakxos M.M. MatemaTuka: anrebpa 1 Hayana MaTeMaTHYECKOTO aHAIM3a, TEOMETPHS:
Y4eOHHK I CTYAEHTOB NPOo(eCcCHOHANBHBIX 00pa30BaTeNbHbIX OPraHu3alui, OCBaMBAIOIIUAX
npodeccun u cneunansroctu CI10. — M.,2017

Bammakos M.J. MaremaTuka: anredpa i Hayajia MaTeMaTHYECKOrO aHAIM3a, T€OMETPHS:
Cbopnuk 3a1a4 npodHUIEHOM HapaBICHHOCTH: y4el. IT0coOue 11 CTYIEHTOB
Npo(eCCHOHANBHBIX 00Pa30BATEIBHBIX OPraHM3allHii, OCBAMBAIOIIKX IPOGECCHH 1
crnerquanpHoctu CI10. — M., 2017 :

bammaxos M.M. Maremartuka: anrebpa 1 Hauajla MaTeMaTHYECKOTO aHAIN3a, TEOMETPHS:
3amayHuK: y4eb. mocobue sl CTYAESHTOB PO EeCCHOHATBHBIX 00pa30BaTENbHBIX
opraHu3sanui, ocBauBarouux npodeccuu u crenuansuoct CI10. — M., 2017

bammakxos M.M. Maremaruka: anredpa 1 Hagajla MATEMaTHIECKOTO aHAIN3a, TEOMETPHSL:
ONEeKTPOHHBIN yue6-METOA. KOMILIEKC IS CTYACHTOB MPO(eCCHOHATBHBIX 06pa30BaTeIbHbIX
OpraHu3anuii, ocBauBaroumx npodeccuu u cneuunansaoctd CI10. — M., 2017

bammakoB M.U. Matemaruka (6a30BbI#t ypoBens). 10 kinacc. — M., 2014.

bammakoB M.1. Maremaruka (6a30Bblit ypoBeHs). 11 kimacc. — M., 2014.

bammakoB M.U. Anrebpa u Havana aHanu3a, reomerpus. 10 xinacec. — M., 2013.
bammaxos M.M. Maremaruka (6a30Bb1if ypoBeHs). 10 kimacc. Co0pHUK 3a1a4: y4eb.
nocodoue. — M., 2008.

bammaxos M.M. Maremaruxka (6a30Bbli ypoBens). 11 kiacc. CoopHUK 3ana4: yueb.
mocobue. — M., 2014 ;

I'yces B.A., I'puropses C.I'., Bonruna C.B. Maremaruka: anre6pa u Hayana
MaTEMaTHYECKOr0 aHaJIU3a, TEOMETPUS: Y4eOHHUK IS CTYI€HTOB IPO(eCCHOHATBHEIX
00pa3oBaTeNbHBIX OPraHU3alvi, OCBaUBAOIIHX Mpodeccun u cnenuansaoctu CITI0. —
M.,2017

Komarun 10.M., Tkauesa M.B, ®eneposa H.E. u np. Maremaruka: anrebpa u Hayana
MaTeMaTHYECKOro aHau3a. Anredpa 1 Havajla MaTeMaTHu4eckoro ananusa (6a30BEIi U
yriyonenssii yposau). 10 kimace / moa pen. A.b.Kmxuenko. — M., 2014.

Konarun 0.M., Tkauesa M.B., ®eneposa H.E. u np. Matemaruka: anrebpa u Hayaia
MaTeMaTHYeCKOro aHayiu3a. Anredpa U Hadajla MaTeMaTH4ecKoro aHainu3a (6a30Bblif U
yrinyonensslit yposan). 11 knace / mox pen. A.b.XKuxuenko. — M., 2014

s npenogaBareJiei

O6 obpazoBanuu B Poccuiickoit @enepaunu: denep. 3akon 0129.12.2012No273-03 (B pen.
Oenepanpabix 3akoHOB 0T 07.05.2013 No 99-@3, ot 07.06.2013 No 120-®3, ot 02.07.2013
No 170-@3, ot 23.07.2013 No 203-®3, ot 25.11.2013 No 317-®3, ot 03.02.2014 No 11-®3,
ot 03.02.2014 No 15-@3, ot 05.05.2014 No 84-®3, ot 27.05.2014 No 135-®3, ot
04.06.2014 No 148-03, c u3m., BHeceHHbIMU DenepanpupiM 3akoHOM 0T 04.06.2014 No 145-
@3, B pex. ot 03.07.2016, c u3m. ot 19.12.2016.)

[Tpukaz MunucrepcTBa oO6pa3oBanus 1 Hayku P® ot 31 nexabps 2015 r. N1578 "O
BHECEHUH M3MEHEHUH B (hefepalibHbIi rocy JapCTBEHHBIM 00pa30BaTe/IbHbIN CTaHAAPT
cpemHero obmero oopa3oBaHus, yTBEPXKICHHBIA MPHUKa3oM MUHHCTEpCTBA 00pa3oBaHus U
Hayku Poccuiickoit @enepanuu ot 17 mast 2012 r. N413"

[TuceMmo JlenmapTaMeHTa rocyJapCTBEHHOM OJIUTUKY B chepe MOAroTOBKH pabodyuX KaapoB U
JITO MunucrepctBa obpazoBanus 1 Hayku P® ot 17.03.2015 Ne 06-259 «Pexomenmanuu mo
OpraHH3aliy MOJYYEHHUs CPEIHEro o01ero 00pa3oBaHus B MpeaeiaX OCBOCHHUS
00pazoBaTeabHBIX IPOrPaMM CPEAHEro Npo(hecCHOHAILHOr0 00pa3oBaHus Ha 6a3e

OCHOBHOT'O 00111er0 00pa3oBaHus ¢ y4eToM TpeOoBaHUH (elepalbHbIX FOCy1apCTBEHHBIX
obpa3oBaTeIbHBIX CTAHAAPTOB M ITOJydYaeMoi NMpogeccuy UK CIeUHAIEHOCTA CPETHETrO
npoeCCHOHATIEHOIO 00pa30BaHUsI».
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4. IlpumepHas ocHOBHas 0Opa3oBaTeIbHAs IporpaMma CpeJHero o0ero 00pa3oBaHus,

o

of0OpeHHas pemeHueM GerepalbHOro yueOHO-MEeTOAMIECKOT0 00BEMHEHHUS TI0 00IIEMY
obpazoBanuio (mpotokos ot 28 urons 2016 r. No2/16-3) :

bammmakxoB M.M. Matemartuka: kH. Juisl IperofaBareis: MeTo . mocooue. — M., 2013
bamvakos M.U., [{piranoslll.1. Metoaudeckoe mocobue s MoaroToBku k EI'D. — M.,
2014.

HNuTepHeT-pecypcesl

1. www.fcior.edu.ru (MupopmMannoHHBIE, TPEHUPOBOUHBIE U KOHTPOJIbHBIE
MaTepuabl).

2. www.school-collection.edu.ru (Enqunas xomrexiuu mupoBeIXx 06pa3oBaTENBHEIX

pECYpPCOB).
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3 O®OPMJIEHHUE JONOJHEHMHA W W3MEHEHHH, BHECEHHBIX
PABOYYIO IIPOI'PAMMY

PaccmoTtpeno na 3acenanuu [1K

[Iporokomn Ne OT « » 20 1

JlononHeHus, ©3MEHEHUs, BHECEHHBIE B IPOTpaMMy Ha y4eOHBIH roj

Tabnuua 5.1 — JlonosHeHus ¥ U3MEHEeHHUs, BHECEHHbIE B pPab04yi0 IporpaMmy

Ne paznena paboueit

Copnep:kaHue U3MEHEHHUI U XOMOJTHEeHU I
NPOrpaMMsl




