T'AIIOY «JIunenku MeIMIIUHCKUH KOJLJIEIEK»

gavicy
el ol
3 Y
5 HaunoHanbHbIn
£ Peectp.
«O6pasosanuen \2%'9/

PABOYAS ITIPOTPAMMA YYEBHOUM JUCIUILINHBI:
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JJIs1 BCEX CHCIII/IaHBHOCTeﬁ

Ha 6aze 0CHOBHO20 00We20 0OpPa30B8anUs
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34.02.01 CecTrpunckoe geJo, 31.02.02 Akymepckoe aeJio.
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PaGouas mnporpamMmma y4eOHON AUCHUIUIMHBI pa3paboTaHa B COOTBETCTBUU  C
NPUMEPHOM MpPOrpaMMOM ydyeOHOM JUCHUIUIMHBL «MaremaTuka», ¢ y4eToM
[IpumepHOil  OCHOBHOIl ~ 00pa30BaTENbHON  MPOTPaMMBI  CPEAHETO  OOIIETro
oOpa3zoBaHus, OIOOpEHHON pemieHreM (GeaepalbHOTO  Y4eOHO-METOANIECKOTO
oObeuHeHus 1Mo olueMy oopazoBanuto (mpoTokod ot 28 utoHs 2018 r. Ne 2/16-3). Ha
ocHoBe DenepanbHOro rocyIapcTBEHHOTO 00pa30BaTENbHOTO CTaHAapTa o
CHEIUAIbHOCTH  CcpeaHero  mnpodeccHoHaIbHOTO  OoOpa3oBaHMs  JUIsl  BCEX
CIIEIMAIIBHOCTEH Ha baze 0CcHOBHO20 0Owe20 00pa306aHUsL

33.02.01 ®apmanus, 31.02.03 Jlaboparopnast nuarnoctuka, 34.02.01 Cectpunckoe

neno, 31.02.02 Akymepckoe aeno, 32.02.01 Meauko-npopuaakTUIeCcKoe AEO.

Opranuzanus-pazpadorunk: [ATIOY “Jlunenkuii MEIUITUHCKUN KOJUIEIHK .

PazpaboTuuk:

borauesa O.I'., mpenoiaBaTesib MaTEMaTUKHU.

Paccmotpeno Ha 3acenanuu [IMK OOIL u OI'CD
[Tpotoxon Ne 1 ot 31. 08. 2022 ron.

[Ipencenarens [IMK

CornacoBaHo 3aMmecTHUTElb JUPEKTOpa MO y4eOHOU padoTe

Kophuayxosa T.A.




COILEPKAHHUE

ITosicHuTenpHas 3ammucKa
OO6mas xapaKTepuCTHKa YIeOHOM TUCIMIUTMHBI « MaTeMaThkay

MecTto y4eOHOW TUCHUIUIMHBI B y4€OHOM IUTaHEe

Pe3yabTaTbl 0CBOCHUSA Y4eOHON TUCHUIIIMHBI
Conep:xanue ydeOHOM TUCHUILIAHBI

TemaTnveckoe IIAHUPOBAHUE

Y4yeOHO-MEeTOANYECKOE U MAaTEPUATIBHO-TEXHUUECKOE 00eCIIeUeHHE

IIporpaMmabl y‘-I€6HOﬁ JUCITHUITIIMHBI «MaremaTtuka»

Pexomennyemas nureparypa



[HOACHUTEJIBHAA 3AITUCKA

[Iporpamma  obmeoOpa3zoBarenbHOl y4ueOHON aucuumiuHel  «MaTemaTHKay
npeAHa3HaueHa Il M3Y4YeHUs ~— MaTeMaTUKH B MPo(decCHOHAIbHOU
oOpasoBatenbHOM  opranm3auuu  CIIO, peanusyomei  00pa3oBaTeIbHYIO
OporpaMMmy cpeaHero oOmiero o0pa3oBaHUs B Mpefenax OCBOEHUS OCHOBHOM
npodeccuoHadbHOil 00pazoBarenbHoi mporpammel CIIO (OINOIT CIIO) na 6aze
OCHOBHOTO 00111ero 00pa30BaHus MPU MOATOTOBKE CIIELUATNCTOB CPEIHETO 3BEHA.

[Iporpamma paszpaborana c¢ yuyeroM IIpuMepHONl OCHOBHOI 00pa30BaTEIbHOM
MpOTpaMMbl CpPEIHET0 00Iero oOpa3oBaHusi, 0JJOOPEHHOU pelieHueM ¢eaepaibHOro
y4e0HO-METOIMYECKOr0 OOBEAMHEHHUSI MO 00IeMy 00pa3oBaHUIO (MPOTOKOJI OT 28
utorst 2018 r. Ne 2/16-3)mo marematuke , TpedoBanuit ®I'OC cpegnero oOuiero
oOpa3oBaHus, NPEIBABISIEMBIX K CTPYKTYpe, COJEPXKAaHUIO U pe3yjbTaram
OCBOCHMS  y4uyeOHOW  JaucuMIiauHbl  «MaTemaTuka», B  COOTBETCTBHH  C
PexoMenmanusmMu 1o opraHu3aivu MOJIYYEHHUS CpeAaHero olimero oOpa3oBaHHs B
npeaenax OCBOCHHS 00pa30oBaTENbHBIX MPOrPaMM CpPEJHEro MpoQecCHOHaIbHOTO
oOpa3oBaHusi Ha 0a3e OCHOBHOTO 00IIEero oOpa3oBaHUS C Y4e€TOM TpeOOBaHMUI
dbenepadbHBIX TOCYAAPCTBEHHBIX OOpa30BATENbHBIX CTAHAAPTOB M MOJIy4aeMOM
npodeccun WM CHEHUAIBHOCTU CpPEAHETro MNpodeccuoHalIbHOTO O00pa30BaHUS
(mucbpmo JlemapTaMeHTa rocy1apCTBEHHOW MOJIUTUKH B c(pepe MOATOTOBKU paboyux
kanpos u JJITO MunoOpHayku Poccun ot 17.03.2018 Ne 06-259).

[IporpaMma KOHKPETH3UPYET COJCpKAHHE TPEAMETHBIX TeM 00pa30BaTEIBHOTO

CTaHJapTa U JaeT pacrpeaesieHne yueOHbIX YacoB 10 pa3iesiaM Kypca.

Conepxxanme mporpamMmbl «Martematuka» »(BKiro4as anredpy ©  Hadvaia
MaTEeMaTUYeCKOr0 aHaliu3a, reoMeTpuio )(0a30BBIM ypOBEHb)HAINPABICHO Ha
JOCTH)KEHHE CIEAYIOINX LETeH:

obecneyeHue chOpMUPOBAHHOCTU TPEJICTABICHUN O COIUAIBHBIX, KYJIbTYPHBIX U
HUCTOPUUYECKUX (DAaKTOpax CTAHOBJICHUS MaTEMAaTHKH;

obecrieyeHue  cHOPMHPOBAHHOCTU  JIOTHYECKOTO,  AITOPUTMUUYECKOTO  H
MaTeMaTHYECKOTO MBIIIICHUS;

obecrieueHre CHPOPMUPOBAHHOCTH YMEHHMI MPUMEHSATH IMOJYyUYEHHBbIE 3HAHUS MpU
pELIEHNH pa3JINYHBIX 33/1a4;

obecrnieueHre cPOpMUPOBAHHOCTH MPEACTABICHUN O MaTeMaTUKE KaK 4acTu oO0Ie-
YeJI0BEUECKOHN KYJbTYpbl, YHUBEPCAJIBbHOM SI3bIKE HAYKH, MO3BOJISIONIEM OMUCHIBAThH
Y U3y4aTh PeajibHbIE MPOLIECCHI U SIBIICHUS.



B mporpammy BKIIOYEHO CcoOjAepKaHHWE, HampaBleHHOEe Ha (OPMHUPOBAHHUE Y
CTYJCHTOB KOMIIETEHIIUNA, HEOOXOIMMBIX sl KadecTBeHHOro ocBoeHus OIIOII
CIIO na 6a3e OCHOBHOTO 00IIEro 0O0pa3oBaHUS C MOJYYEHUEM CpPEJIHETO OOIero
00pa30BaHus; MPOrpaMMBbl MMOJITOTOBKHU crienuanuctoB cpeanero 3seHa (IMTICC3).

OBIIAA XAPAKTEPUCTHUKA VUYEBHOM JNCIHUITIIMHBI
«MATEMATUKA»

Maremaruka sBisieTcss pyHIaMEeHTaIbHONM 00111e00pa30BaTENbHON TUCITUIUIMHON CO
CJIIOKHMBIIMMCS YCTOWYUBBIM ~ COJIEP)KAHHEM © OONMMH TpeOOBaHUSMU K
MOJTOTOBKE O0YYarOIINXCS.

IIpu ocBoenun cneunanbHocTed CIIO  ecTecTBEHHO-HAy4HOTO  MPOQuUis
npodeccCuoHaIbHOr0 OOpa30BaHUS MaTeMaTHKa H3ydaeTcss Ha 0a30BOM YpOBHE
®OI'OC cpennero obmero oOpa3oBanus. OOImME ILEMHM HU3YYCHUS MaTEeMaTHUKHU
peanu3yloTCs B YEThIPEX HANpPaBICHUIX:

oO1ee nmpeacTapiaeHue 00 UaesIX U METoaX MaTEMaTHKH;
WHTEJJIEKTyaJlIbHOE Pa3BUTHE;

OBJIaJICHUE HEOOXOAUMBIMU KOHKPETHBIMU 3HAHUSIMU U YMECHUSMHU;
BOCIHUTATEIbHOE BO3JCHCTBHUE.

[Ipodunu3zanus 1enel mMaTeMaTHYECKOTO 00pa3oBaHUS OTpPaKaeTCs Ha BbIOOpE
OPUOPUTETOB B OpraHM3alUd y4yeOHOW JAesATeabHOCTH oOydarouuxcs. Jluns
€CTECTBEHHO-HAYYHOT 0 Mpoduiis npodeccuoHaIbHOTO 00pa30BaHus XapaKTePHbIM
ABJISIETCSl yCUJIEHHWE OOUIEKYJbTYPHOW COCTaBIAIONIEH y4eOHOM AMCUUILUIMHBL C
OpUEeHTaIluel Ha BU3yaJlbHO-00Pa3HbIN U JIOTUUECKUU CTUIN Y4eOHOU pabOTHI.

Conepxanue y4eOHOW AUCHUIUIMHBI pa3pabOTaHO B COOTBETCTBUH C OCHOBHBIMU
CoZlepKATEIbHBIMU JTUHUSMHU 00yUYEHUSI MaTEMaTHKE:

anreOpanyeckasl JIMHMS, BKIIOYAlOUlas CUCTEMATH3allMI0 CBEICHHUM O 4HClax; U3-
y4YEHHE HOBBIX U 0000IIEHNE paHee M3YyUYEeHHBIX onepanuii (Bo3BeJeHUE B CTENEHb,
M3BJICYEHHE KOpHs, JorapupMHUpOBaHUE, CUHYC, KOCUHYC, TAHIE€HC, KOTAaHT€HC U
oOpaTHble K HUM); HM3y4€HUE HOBBIX BHUJIOB YHUCIOBBIX BBIpAXKEHUU U (POPMYII;
COBEpIICHCTBOBAHUE NPAKTUYECKUX HABBIKOB W BBIYMCIUTEIBHON KYJIBTYPBHI,
pacliupeHue U COBEPIICHCTBOBAHUE anredpanyeckoro amnmnapara,



cOpMHUPOBAHHOTO B OCHOBHOW IIKOJE, W €ro NPUMEHEHHE K PEIICHUIO
MaTeMaTUYEeCKUX U MPUKJIAHBIX 3a]1a4;

TEOPETHUKO-(QYHKIIMOHANIbHAS  JIMHUSA,  BKJIIOYAIONMas  CHCTEMAaTH3alUi0 U
paciiupeHne CBeAeHUN 0 (yHKIMIX, COBEPUICHCTBOBAHUE TpapUUECKUX yYMEHUM;
3HAKOMCTBO C OCHOBHBIMH HJEAMH M METOJAAMHM MATEMATHYECKOrO aHalau3a B
o0beMe, TO3BOJIAIOIIEM HCCIENO0BATh JJIEMEHTapHble (QYHKIMHM M peuiaTh
IpocTeillne reoMeTpuueckue, Pu3nUecKkue U Ipyrue NpuKIIaJHble 3a/1auu;

JVMHUSI YpaBHEHUW W HEPABEHCTB, OCHOBAHHAs Ha MOCTPOCHUM M HUCCIIECIOBaHUU
MaTeMaTHYECKUX MOJeNel, mepecekaromasca ¢ anredOpaundeckod U TEOPETUKO-
(GYHKIIMOHAIBHOW JIMHUSAMHM M BKJIIOYAlONias pa3BUTHE U COBEPIICHCTBOBAHHE
TEXHUKH aireOpandyeckux npeoOdpa3oBaHUM I pellleHUs] ypaBHEHUMN, HEPABEHCTB
u cucteM; (GOPMUPOBAHHE CIOCOOHOCTH CTPOUTh M MCCIEAOBAaTh NpPOCTEHIINE
MaTeMaTUYE€CKUE MOJENH IPHU PEIICHUH MPUKIATHBIX 3a/1ad, 3aJa4 U3 CMEKHBIX U
CIlelIMaIbHbIX TUCUUILINH;

FeOMETPUYECKAass  JIMHMUSA,  BKIIOYAIOIIAs  HANJBIAHBIE  MPEACTAaBIEHHS O
MPOCTPAHCTBEHHBIX (PUTypax W M3y4EHHUE MX CBOWCTB, (POPMHUpPOBAHUE U PA3BUTHE
MPOCTPAHCTBEHHOTO  BOOOpPaXKEHMS, PpPAa3BUTUE CHOCOOOB  T€OMETPHYECKHX
U3MEPEHUM, KOOPAMHATHOIO M BEKTOPHOIO  METONOB Ui  pELICHUsd
MaTeMaTHYECKUX U MPUKJIIAIHBIX 3a/1a4;

CTOXaCTUYECKas JIMHUS, OCHOBaHHAs Ha pa3BUTHU KOMOWHATOPHBIX YMEHHH,
MpeICTaBICHUM 0 BEPOSITHOCTHO-CTATUCTUYECKUX 3aKOHOMEPHOCTSX
OKPY’KAIOILIETO MUpa.

B Temarnueckom miaHe nporpaMMmbl yueOHBbIN MaTepuasn IpeacTaBieH B (Qopme
YepenyIolIerocss pa3BEepThIBAHUS OCHOBHBIX COJI€pXKATEIbHBIX JIMHUM (anre-
Opam4eckoil,  TEOPEeTHUKO-QPyHKIMOHATBLHONW,  ypaBHEHUW U  HEPABEHCTB,
reOMETPUYECKON, CTOXAaCTUYECKOM), YTO TMO3BOJISIET TMOKO MCHOIb30BaTh HX
pacrojioKEHUEe U B3aMMOCBSI3b, COCTaBJIATh pabOUYMi KaJlleHAApHBIM TMJIaH, MO-
pasHOMy uepenysd ydeOHble TeMmbl (rJaBbl YueOHHMKA), YYHUTHIBas YPOBEHb
MOATOTOBKH CTYJIEHTOB IO MPEIMETY.

N3yyenne obmieoOpazoBaTebHOM  y4yeOHOM — OUCUHUIUIMHBI  «MarteMaTtuka
3aBepIIaeTcs MOJBEJACHUEM UTOTOB B (hopMe 3K3aMEHa B paMKax MPOMEKYTOUYHOU
aTTecTaluM CTYyAEHTOB B mporecce ocBoeHus ocHoBHoui OIIOII CIIO ¢
nmoJydeHueM cpennero odmiero odpazosanus ( [ITICC3).



B paznene nporpammel «Cojepkanue yueOHOU AUCIUILUIMHBDY KYPCHUBOM BBIJEICH
MaTepHual, KOTOPbIN MPU U3yYEHUH MAaTEMaTUKU KOHTPOJIIO HE MOJIJICKHUT.

MECTO YUYEBHOU JUCLUIIJIIMHBI B YYUEEHOM ITJIAHE

VYyebnas  auciumimHa — «MaremaTuka» — SBIAETCS  YYEOHBIM  NPEIMETOM
oOs3aTenbHOM mpenmeTHo obmactu «Marematuka u uHpopmatuka»y DI'OC
cpenHero oouero oopa3oBaHusl.

B I'AIIOY «Jlunenkuii MEIUIIMHCKUA KOJUISIK), PEean3yIoNIero o0pa3oBaTeibHYIO
porpaMMmy cpelHero oOiiero oOpa3oBaHUs B MPEAeiaX OCBOCHHUSI MPOTPAMMEBI
noAroToBku crnenuanuctoB cpennero 3BeHa (IIIICC3) Ha 6aze ocHOBHOTO 0OIIETO
oOpa3oBaHus, y4yeOHas aucuuiuinHa «MateMaTtuka u3yyaercss B
ob1eoopazoBarenbHOM Iukie yueOHoro miana [ITICC3 Ha 6a3e OCHOBHOTO OOIIETO
00pa3oBaHuUs C MOJYYCHUEM CPEIHEr0 O0IIEro 00pa3oBaHuUsl.

B yue6Hom miane I[MIICC3 yueOHas aucuuminHa «MaTeMaTrukay BXOJIUT B COCTaB

o0mux 001Ie00pa3oBaTENbHBIX  YYEOHBIX JUCHUIUIUH, (HOPMHUPYEMBIX U3
o0si3aTenbHbIX TpeaMeTHbIX obnacteit ®I'OC cpennero odiiero odpa3zoBaHus, IS
cnennanbHocteir CIIO ectecTBeHHO-Hay4HOro mnpoduias mnpodhecCHOHATBLHOTO
00pa3zoBaHuUs.

PE3YJBTATBI OCBOEHUS YUEBHOW JUCIHUIIJIAHBI

OcBoeHue cojepkanusi y4eOHOM aucHUIUIMHBI «MaTtemaruka» oOecrneynBaeT
JOCTH)KEHHUE CTYACHTAMU CIEAYIOIUX pe3yibmamos:

JAUYHOCMHbBLX.

c(hopMHUPOBAHHOCTh TPEJCTABICHUM O MaTEMAaTHKE KaK YHUBEPCAJIbHOM S3BIKE
HAayKH, CPEICTBE MOJEIUPOBAHUSA SIBICHUNW WM MPOLECCOB, HUIESAX M METOJaX Ma-
TeMaTHUKH;

IIOHMMAaHHUE 3HAYUMOCTH MaTEMaTUKUA [JsI HAy4YHO-TEXHHUUYECKOrO Iporpecca,
c(hopMUPOBAaHHOCTH OTHOIIEHHS K MaTeMaTHKE KaK K YacTH OOIIeYeTOBEUCCKOM
KyJbTYpbl 4Y€pe3 3HAKOMCTBO C HCTOPHUEW PAa3BUTUS MATEMATUKHU, SBOJIIOLUEU
MaTEeMaTUYCCKUX HJICH;

pPa3BUTHE JIOTUYECKOTO MBINIJICHUS, TPOCTPAHCTBEHHOTO BOOOPaKEHUS, alTOPUT-
MHUYECKON KYJIbTYPbl, KPUTUUYHOCTH MBINIJICHUS HAa YPOBHE, HEOOXOIUMOM JIJIsi
Oynyueld npodeccuoHalbHOW NESATENbHOCTH, MJIA MPOJOHKEHUS OO0pa3oBaHUS U
caMo00pa3zoBaHus;



OBJIaJICHHUE MATEeMAaTUYECKUMH 3HAHUSIMH U YMEHUSIMH, HEOOXOJUMBIMH B IIO-
BCEJTHEBHOW >KU3HU, JIJII OCBOCHUS CMEKHBIX €CTECTBEHHO-HAYYHBIX JUCIUIUIMH U
JUCHMIUIMH TPOPECCUOHANIBHOTO 1UKJIA, AJIA MOJy4eHUus 00pa3oBaHus B 00JacCTiX,
He TpeOyIomuX yriryOJeHHOM MaTeMaTHYeCKO OATOTOBKY;

TOTOBHOCTh U CIIOCOOHOCTH K 00pa3oBaHHIO, B TOM YHCJIEe caM000pa3oBaHUIO, Ha
OPOTSKEHUM BCEM JKU3HM; CO3HATEIbHOE OTHOIIEHHWE K HENpephIBHOMY 00-
Pa30BaHMUIO KAaK YCJIOBUIO YCHEIIHOW MpodecCHOHAIbHON M OOIIECTBEHHOW Jes-
TEJIbHOCTH;

FOTOBHOCTh U CIIOCOOHOCTH K CaMOCTOSATCIHLHOM TBOp‘IeCKOfI U OTBETCTBCHHOU
ACATCIBHOCTH,

TOTOBHOCTh K KOJIJIEKTUBHOM paboTe, COTPYAHUUYECTBY CO CBEPCTHUKAMH B 00pa-
30BaTENbHOM, OOIIECTBEHHO MOJIE3HOM, y4eOHO-UCCIIeI0BAaTEIbCKOM, MPOESKTHON U
JIPYTUX BUAAX JACSATEIbHOCTH;

OTHOIIIEHUE K MPO(PECCUOHAIBHON JEATEIHLHOCTH KaK BO3MOXKHOCTH ydacTUs B
pEUICHUN JIMYHBIX, OOIIECTBEHHBIX, TOCYJAPCTBEHHBIX, OOIIEHAIIMOHATBHBIX
npoosemM;

Memanpeo.inemubtx:

YMCHHUC CaMOCTOATCIIBHO OIPCACIATL HOCIHN ACATCIBHOCTH W COCTABJIATH IIJIaHBI
ACATCIBbHOCTH, CaMOCTOATCIIbBHO OCYIICCTBILATH, KOHTPOJIHUPOBATL H KOPPCKTH-
POBaTh ACATCIBHOCTBL, HCIIOJIB30BaATh BCC BO3MOKHLIC PCCYPChI A HJOCTHIKCHUA
IIOCTAaBJICHHBIX ueneﬁ " pcajin3alvu IJIAHOB ACATCIIBHOCTH, BBI6I/IpaTB YCIICIIHBIC
CTpaTCruu B Pa3JIMYHBIX CUTYyalIUAX,

yMEHHUE MPOAYKTUBHO OOIIATHCS M B3aUMOJEHCTBOBAaTH B IPOLIECCE COBMECTHOM
NEATEeNbHOCTH, YYUTHIBATh MO3MIUU JIPYTUX YYACTHUKOB JAESTEIbHOCTH, 3PdeK-
TUBHO pa3peniatb KOHPIUKTHI;

BJIaACHUEC HaBbIKaMU HOSH&B&TCHBHOﬁ, y‘l€6HO-HCCHe}10BaTCHBCKOﬁ u HpOCKTHOﬁ
ACATCIbHOCTHU, HAaBBIKAMHW pPa3pCIICHUA HpO6JI€M; CIIOCOOHOCTH M TOTOBHOCTH K
CaMOCTOATCIbHOMY ITIOMCKY MCTOJOB PCIICHUA MMPAKTUYCCKUX 3aJda4d, IPUMCHCHHUIO
pa3ianYHbIX MCTOAOB ITO3HAHH A,

FOTOBHOCTH M  CHOCOOHOCTh K  CaMOCTOSITEJIbHOM  MH(OPMAIMOHHO-
MO3HABATEJILHOW JEATEIbHOCTH, BKIIIOYAs YMEHUE OPUEHTUPOBATHCS B PA3JIMUYHBIX



UCTOYHUKAX HHPOpMAIMU, KPUTHUECKH OICHUBATh M HWHTEPIPETHPOBATH
uH(}OpMaLNIO, MOJYyIaeMyI0 U3 Pa3TUYHBIX UCTOYHUKOB;

BJIAACHUC A3BIKOBBIMHU CpPCACTBAMH: YMCHHC SICHO, JIOTHYHO W TOYHO H3JIaraTb
CBOIO TOYKY 3pCHUS, UCIIOJIBb30BATh aJICKBATHBIC A3BIKOBLIC CPCACTBA,

BJIaJICHUE HaBBIKAMM ITO3HABATEIBHON pe(IEKCHH KaK OCO3HAHHS COBEPIIAEMBbIX
JNEUCTBUM W MBICIUTEIBHBIX IPOLECCOB, UX PE3YyJbTAaTOB W OCHOBAHUMN, T'PAHUIL
CBOETO 3HAHMS WM HE3HAHWs, HOBBIX ITO3HABATENBHBIX 3aa4 U CPEACTB IS HX
JOCTUKEHHUS;

LEJICYCTPEMIICHHOCTh B TMOUCKaxX W MNPUHATHH PEUIEHUN, COOOpPa3sUTENbHOCTh WU
UHTYULUS, PA3BUTOCTh NPOCTPAHCTBEHHBIX MPEACTaBIECHUN; CIOCOOHOCTH BOC-
IIPUHUMATh KPacoTy U FapMOHUIO MUPA;

* npeOMemHplX:

c(hopMHPOBAaHHOCTH MPEACTABICHUN O MATEMAaTUKE KaK YaCTH MUPOBOU KYJIbTYpPbI
Y MECTE MaTEeMaTUKU B COBPEMEHHOM HMBUIN3AIMHU, CIOCO0AaX ONMUCAHUS SIBJICHUM
pEAIBLHOIO0 MUPA HA MATEMATUYECKOM SI3BIKE;

chopMUPOBAHHOCTH MPEACTABICHUN O MATEMATUUECKUX MOHATUSAX KaK BaXKHEMH -
X MAaTEMATUYECKUX MOJIEIISX, MO3BOJISIOMINX OMUCHIBATh U U3y4aTh Pa3HbIC
MPOLIECCHI U SIBJICHUS; TOHUMAHNWE BO3MOXHOCTHA aKCUOMAaTUYECKOTO MOCTPOCHUS
MaTEeMaTUYEeCKUX TEOPUH;

BJIAACHUC MCTOAaMU JOKA3aTCIILCTB U aJITOPUTMOB PCIICHUA, YMCHHUC UX ITPHUMC-
HATBb, IPOBOANUTDL JOKA3aTCIILHBIC PACCYKACHHUA B XOAC PCIICHUA 3a14a4,

BJIaJICHUE CTAHJAAPTHBIMH IIPUEMaMH PEIICHUS PAllMOHAIBHBIX U
HMppalMoHaJIbHBIX, TOKa3aTEbHBIX, CTEICHHBIX, TPUTOHOMETPUUECKUX YPaBHEHUI
1 HEPABEHCTB, UX CUCTEM; UCIIOJIb30BAHNE TOTOBBIX KOMIIBIOTEPHBIX IPOTPAMM, B
TOM YHCJIC IS MIOWCKA TyTH PEIICHUS ¥ WUTIOCTPAIINU PEIICHUS YPaBHECHUHN U
HEPABEHCTB;

chopMHUPOBAaHHOCTH MPEACTABICHUN 00 OCHOBHBIX MOHATHSIX MAaTEeMaTHYCCKOTO
aHalii3a U UX CBOMCTBAX, BIaJICHUE YMEHUEM XapaKTEepHU30BaTh MOBECHHUE (YHK-
LIHH, UCIIOJIb30BAHUE MTOJYUYCHHBIX 3HAHUM JIJI1 ONUCAHUS M aHAJIN3a PEAbHBIX
3aBUCUMOCTEH;



BJIaJICHUE OCHOBHBIMH MOHITUAMU O INIOCKUX U MPOCTPAHCTBEHHBIX T€OMETPUYE -
CKHX (purypax, uX OCHOBHBIX CBOMCTBaX; C(HOPMUPOBAHHOCTh YMEHHUS paclo3Ha-
BaTh TeOMETpUYECKue PUTyphl Ha YepTEkKax, MOJIEISAX U B pealbHOM MHPE; TIPH -
MEHEHUE U3YUYEHHBIX CBOMCTB reOMETpUUECKUX GUTYyp U popmMy AJisl pelieHus
reOMETPUYECKHUX 3aJ1a4 U 33/1a4 C MPAKTUYECKUM COAECPKAHUEM;

C(bOpMI/IpOBaHHOCTB HpCI[CTaBJ'IeHI/Iﬁ O IIpoHecCax " ABJICHUAX, UMCIOIINX BCPO -
SITHOCTHBIN XapaKkTep, CTATUCTUYICCKHUX 3dKOHOMCPHOCTAX B PCAJIbHOM MHUPC,
OCHOBHBIX ITIOHATHAX 3JI€M€HT3pHOfI TCOpHUHU BepOHTHOCTefI; yMCHI/Iﬁ HaXOIUThb U
OOCHHUBATH BCPOATHOCTH HACTYIIJICHUA CcOOBITHH B HpOCTGfIHIHX MPAaKTHYICCKUX
CUTyalusaX U OCHOBHBIC XapaKTCPHUCTHUKHU CJIy‘-IaﬁHBIX BCIIMYHUH,

BJIAJACHUC HABBIKAMHU HCIIOJIB30BAHUS I'OTOBBIX KOMIIBIOTCPHBIX IIPOT'PpaAMM IIPpH
pCeUICHUH 3aaa4.

COJAEPKAHUE YUYEBHOMU JNCHUITIINHBI
BBenenue

MareMaTuka B HayKe, TEXHUKE, SKOHOMHKE, UHPOPMAIITMOHHBIX TEXHOJOTHUSIX U
MPAaKTUYECKOM fesTeabHOCTH. Llenu u 3a1aun u3ydeHus MaTeMaTUKU MPU
ocBoenuu crennainpaocrei CIIO.

AJIT'EBPA
Pazsumue nonamus o uucne

[lenbie u panroHanbHbie yucia. JleiicTBuTenbuble uncia. Ilpubausicentole
gvluucienus. Komnnexcuvie yucna.

Kopnu, cmenenu u nocapugmoi

Kopnu u crenenu. KopHu HaTypajibHOU CTENEHU U3 YUCIIa U UX cBoMcTBa. CTeneHu
C palMOHAJIbHBIMU MOKA3aTEIsAMU, UX CBOMCTBA. CTENEHU C IEMCTBUTEIILHBIMU
nokazarensiMu. Ceoticmea cmenenu ¢ 0eucmeumenbHblM NOKA3ameeM.

Jlorapudm. Jlorapudm uncna. OcHoBHOE Jiorapu(PMUIecKoe TOXIECTBO.
Hecatuunblie U HaTypaidbHble TorapudmMmel. [IpaBuna aeficTBuil ¢ morapudpmamu.
[Tepexon Kk HOBOMY OCHOBAHHUIO.



[IpeobpazoBanue anredbpandeckux Beipakenuil. [I[peobpazoBanue panmoHanbHbIX,
HUPPaIMOHAIBHBIX CTETICHHBIX, TOKA3aTEIBHBIX H JIOTAPU(DMUUIECKUX BBIPAKEHUM.

Hpaxmuttecxue 3aHAmMuUA

ApudmeTnueckue IeUCTBUS HAJl YUCIaMU, HAXOXK/IEHUE MPUOTMKEHHBIX 3HAUCHU I
BEJIMYMH U MOTPEIIHOCTEN BHIYUCIEHUH (a0COIIOTHON U OTHOCUTENBHOM),
CPaBHEHME YHCIIOBBIX BBIPAKEHUM.

Brruncnenue u CPaBHCHHUC KOpHeﬁ. Brinonnenue pacucToB C paauKaJlaMH.

Pemenue uppanmoHanpHbeIX ypaBHeHUNM. HaxoxaeHue 3Ha4eHUN CTENICHEN C
palnMoHaNbHBIMU Moka3zaTensiMu. CpaBHeHue creneHeit. [IpeodpazoBanus
BBIPAKECHUM, COJEPKAILNX CTENICHU. PellleHne 1moka3aTeabHbIX YPaBHEHU .

Peuienue IIPpUKIaIHbIX 3a1a4.

Haxoxnenue 3naduenuit norapudma mno npou3BojibHOMY ocHoBaHuI0. [lepexos oT
OJIHOTO OCHOBaHUS K ApyroMy. Briuncienue u cpaBHeHue Jorapudmos.
JlorapudgMupoBaHue U MOTCHIIMPOBAHUE BHIPAKECHUI.

[TpubnuxeHHbIe BHIYMCICHUS U PELIEHUS MPUKIAJHbIX 3a]1ay.
Pemenue norapupMuueckux ypaBHEHUM.

OCHOBbI TPUTTOHOMETPUH

OCHOBHBIEC TOHSATHUS

Pagnannas mepa yrna. BpamarensHoe aBuxxeHue. CUHYC, KOCUHYC, TAHT€HC U
KOTAHI€HC YHCIa.

®YHKIIMU, UX CBOUCTBA 1 rPAGUKI

Oynaknuu. O0IacTh OMPEICICHUS U MHOKECTBO 3HaUCHU; rpaduk QyHKINH,
noctpoeHue rpagukoB GYHKIUNA, 3aJaHHBIX PA3JTMYHBIMHU CITIOCOOAMH.

CgoiicTBa (pyHKIIMH. MOHOTOHHOCTh, Y€THOCTh, HEYETHOCTh, OTPAHUYCHHOCTb,
MepUOUYHOCTD. [IpomMexyTku Bo3pacTanus v yObIBaHUS, HAUOOJIBIIICE U
HaWMEHbIIIee 3HAYCHUS, TOUKH IKCTpemyMa. [ paduueckast mHTEpIpETAIIUS.
[Tpumepbl QYyHKITMOHAIBHBIX 3aBUCUMOCTEH B pealbHbIX MPOIIECCaX U SBICHUSIX.



Apudmernueckue onepaunu HaJ GyHKuaMHU. CrnoxHasg QyHKUIHS (KOMIIO3UIINS).
Ilonsmue o nenpepwvignocmu gyHkyuu.

Obpammnvie pynxyuu. Obracmo onpedenenus u 061acms 3HaYeHUL 0OPAMHOLL
@yukyuu. I pagpux obpamuoi pynxyuu.

Crenenunble, moka3zaTeJabHbIC, TOTAPUPMUUECKIE U TPUTOHOMETPUUECKHIE
byukuuu. O6paTHbIe TPUTOHOMETpUUYECKHE (DYHKIIUU

Omnpenenennst GYHKIINAMN, MX CBOWCTBA U TpaduKH.

[Ipeo6pazoBanus rpadukos. [lapannaensHbli IEPEHOC, CHMMETPHS OTHOCUTEIIHHO
0Ce KOOPAWHAT U CHMMETPHUS OTHOCUTEIBHO HavYajla KOOPAUHAT, CHMMETPUS
OTHOCUTEJIBHO NPAMOM Y = X, PACTSXKEHUE U CKATUE BIOJIb OCEH KOOPAUHAT.

HpaKmulteCKue 3anaAmus

[IprMepsl 3aBUCUMOCTEN MEXKIy IEPEMEHHBIMU B PEAIBHBIX MPOLIECCAX U3
CMEXHBIX qucuuiuivH. Onpenenenue Gpynkuuii. [loctpoenue u uyreHue rpagukos
¢yukuuii. Mccnenoanue pynkuun. CBOMCTBA IMHEHHON, KBAIPAaTHYHOM,
KYCOYHO-JIMHEWHOHN 1 npoOHOoNMMHEeHHOW QpyHKIMi. HenpepbiBHBIE 1
nepuoaunyeckue pynkuuu. CoicTBa U rpauky cUHyca, KOCUHYyca, TAHT€HCa U
koTtaHreHca. OOparHbie GyHKIUU U UX Tpaduku. OOpaTHbIE TPUTOHOMETPUUECKUE
¢dbyukiuu. [IpeoOpazoBanus rpaduka pyakuuu. ["apmoHudeckue KoyieOaHusl.
[Ipuknanusie 3anauu.

[TokazaTenbHble, JoTapuPMUUECKUE, TPUTOHOMETPUUYECKUE YPABHECHUS U
Hepaeencmea.

HAYAJTA MATEMATHUYECKOI'O AHAJIM3A

ITocnenoBarenpHOCTH. CIIOCOOBI 3aJaHKSI M CBOMCTBA YMCIIOBBIX
noclieioBaTebHOCTEH. [loHamue o npedenie nociedo8amebHOCHU.
CywecmeosaHue npeoeia MOHOMOHHOU 02PAHUYEHHOL NOCIe008AMENbHOCU.
CymmupoBanue nocieaoBaresbHoCTel. beckoHedHo yObIBatoiasi reoMeTpudecKas
MPOTPECCHS U €€ CyMMa.

[IpousBoanas. [lonsitue o mpou3BoHON PYHKIINHU, €€ TEOMETPUUECCKUN 1
(bu3nUecKuii CMBICI. YpaBHEHHE KacaTelbHOU K rpaduky Gynkiuu. [IponszBoaabie
CYMMBI, pa3HOCTH, ITPOU3BEAEHHUS, YaCTHbIE. [[pOM3BOAHBIE OCHOBHBIX
aneMeHTapHbIX GyHKIMHN. [[puMeHeHne Mporu3BOAHON K HCCIEA0BAHUIO DYHKIIUN U



MOCTPOCHHUIO TpaduKOB. [Ipouszso0nsie 00pamuoll GyHKYuUu U KOMROIUYUU
@yHKyUU.

IIpumephl HCTIONB30BaHUS IPOU3BOJHON U HAXO0XKACHUS HAUITyYlIEro PEIICHUS B
NPUKIAIHBIX 3a7a4ax. BTopas npousBoaHas, ee TeOMETpUUECKU U (HU3NIECKUI
cMmblc. HaxoxaeHue ckopocTH AJis mpolecca, 3alaHHOTo (OpMYyJIol U rpaduKoMm.

IlepBooOpa3Has u unTerpai. [lpuMeneHue onpeaeneHHoro nuTerpaina Jajs
HAXO0XJICHUS IIOIAAN KpuBoJanHeHoU Tpaneuuu. ®opmyna Herotona—
Jleri6numa. [IpuMepsl mpuMeHeHHs! HHTETpalia B (U3UKE U TEOMETPUH.

Hpakmultecmte 3aHamusn

YucnoBas oCiIe10BaTeNIbHOCTD, CIIOCOOBI €€ 3aJaHNsl, BBIYNCIEHUS YJICHOB
nocnenosartenbHoCcTH. [Ipenen nocnenosarenbHOCTH. beckoHeuHO yObIBaronas
reoMeTpuyecKas nporpeccus.

IIpon3BoaHasA: MEXaHUYECKUN U T€OMETPUUECKUN CMBICT IPOU3BOTHOM.

VYpaBHeHue KacaTenbHOM B 001eM Bue. [IpaBuia u popmyiisl
nudpepeHurpoBaHus, Ta0IHUIA TPOU3BOAHBIX JIEMEHTAPHBIX (QYHKIUMN.
HccnenoBanne pyHKIUN ¢ TOMOILIBIO POU3BOAHOM. HaxoxieHne Hanboapmero,
HaMMEHBIIIETr0 3HAYEHUS U SKCTPEMAJIbHBIX 3HAUEHUN (PYHKITUU.

WNuterpan u nepoodOpaszHas. Teopema Hotorona—Jleitbuuna. [Ipumenenue
MHTErpaya K BEIYUCICHUIO (PU3NUECKUX BEIMYHH U TUIOMIACH.

YPABHEHUA 1 HEPABEHCTBA

YpaBHEHUS U CUCTEMBI YpaBHEHUM. PaimoHanbHbIE, HppAllMOHAIIBHEIE,
MOKA3aTEIbHbIE U TPUTOHOMETPUYECKHUE YPABHEHUS U CUCTEMBI.

PaBHOCHIIBHOCTh ypaBHEHUI, HEPABEHCTB, CUCTEM.

OcHOBHBIE TPUEMBI UX PelICHUS (Pa3I0KEHUE HA MHOXKUTEU, BBEICHUE HOBBIX
HEU3BECTHBIX, OJCTAHOBKA, rpadMUIeCKUil METON).

HepaBeHCTBa. PaI_II/IOHaJ'II)HI)Ie, HpPppanuOHAJIBHBIC, IIOKA3AaTC/IBHBIC U
mpucoHomempuidecKkue HCPaBCHCTBA. OCHOBHBIC IIPHUCMBI UX PCIICHUA.

Hcnonb3oBanue cBOMCTB U TpadukoB (DYHKIHMI TPU PEIICHUN YPAaBHEHUM U HEpa-
BEHCTB. MeToa nHTepBaioB. M300pakeHrne Ha KOOPAUHATHOMN TIIOCKOCTH



MHOECTBA PEIICHUN YPABHEHUMN U HEPABEHCTB C IByMs IEPEMEHHBIMHU U UX
CUCTEM.

Ilpuknaonwvie 3a0auu

IIpuMeHeHne MaTeMaTUYECKUX METOJOB ISl PEICHUs COAEPKATENbHBIX 3a7a4 U3
pa3IUYHBIX 001acTell HAYKU U MPAKTUKH.

HNuTepniperanus pe3ysibTara, y4eT pealIbHbIX OTPAaHUYCHUN.

Ilpakmuueckue 3anamusn

Kopuu ypaBuenuii. PaBHocunbHOCTh ypaBHeHui. [IpeoOpazoBanue ypaBHEHUM.
OcCHOBHBIE TPUEMBI PELICHUS YPaBHEHUU. Pemenne cucteM ypaBHEHUN.

Hcnonb3oBanue CBOMCTB U rpa@uKoB (DYHKUUM I pEeLIeHUs] YPaBHEHUW U HEpa-
BEHCTB.

KOMBUHATOPUKA, CTATUCTUKA U TEOPUS BEPOSITHOCTEN
DJieMeHThl KOMOMHATOPUKHU

OcHOBHBIE TOHATHSI KOMOMHATOPUKH. 3a1a4M Ha MOJCYET YUCIa pa3MeIleHHH,
MepeCcTaHOBOK, coueTaHuii. Pemenue 3agaq Ha nepedop BapuaHToB. DopMya
ounoma Herotona. CoiicTBa OMHOMUHAJIBHBIX KOG PUIHUEHTOB. TpeyroabHUK
[Tackans.

DJIEMEHTHI TEOPUU BEPOATHOCTEN

Cobvimue, 6eposimHOCHb COOLIMUSL, CLONHCEHUE U YMHOMCEHUE 8EPOSIMHOCMEI.
llonamue o nezagucumocmu cobvimuil. J{uckpemuas cny4aiunas 6e1UYUHA, 3aKOH
ee pacnpedenenus. ucnosvie xapakmepucmuku OUCKPemHOU C1YYaUuHOL
genudunsl. Illonamue o 3axkone 601bWUX YUCE.

DJIeMeHThl MaTEMAaTUYECKOM CTaTUCTUKH

lIpeocmasnenue oannvix (mabauybsl, ouazpammol, 2papuxu), ceHepaibHas cO80Kyn-
HOCMb, 8b100PKA, cpednee apupmemuveckoe, meouana. llonamue o 3adauax

mamemamuyeckol cmamucmuKku.
Pewenue npakmu4ieckKux 3a0a4 ¢ NpUMEeHeHUeM 6EPOAMHOCMHbLX Memooos.

Hpalcmultecmte 3anamusn



Hctopus pa3BuTus KOMOMHATOPUKHU, TEOPUH BEPOSITHOCTEN U CTATUCTUKH U UX
POJIb B pa3IMYHBIX c(hepax deroBeuecKoi Ku3HenesTenbHocTh. [IpaBumia
KoMOuHaTopuku. Pemienne koMOMHATOpHBIX 3a1a4. Pa3Menienusi, coueTanus u
nepectanoBku. buaom HerotoHa u tpeyronsHuk Ilackans. [Ipukinanssie 3agayn.

Knaccuueckoe onpenenenrne BEpOSATHOCTH, CBOMCTBA BEPOATHOCTEN, TEOpEMA O
CyMMe BeposiTHOCTel. Beruncienue BeposTHocTei. [Ipukianasie 3agaumu.
[Ipencrapienue YUCIOBBIX JaHHBIX. [IpuKiIagHbIe 3a7a4U.

I'EOMETPUA
Hpﬂ]l/lble U niockocmu 6 npocmpaHcmee

B3auMHO€e pacnoliokeHue IByX IpsMBIX B IpocTpaHcTBe. [lapannenbHOCTh npsaMon
u miockoctu. [lapamnensHoCTh IIOcKOCTEN. [IepneHANKYIISIPHOCTD IPAMOM 1
IUIOCKOCTH. [leprieHauKyIsp U HAKIOHHAsL. YTOJ MEXKAY NPSIMOU U INIOCKOCTBIO.
JIByTpaHHbIN yroj. YToJ MeX1y INIOCKOCTAMHU. [lepreH UKy IapHOCTD ABYX
IIJIOCKOCTEM.

FGOMGTpI/I‘-IGCKI/IG Hp€06pa30BaHI/IH IIPpOCTPAaHCTBA: HapaHHeHBHBII}JI IICPCHOC,
CUMMCTpPHUA OTHOCHUTCIIbHO IINIOCKOCTH.

[TapannensHO€ mpoekTUpOBaHUE. [1101adb Opmo2oHAIbHOU NPOEKYUU .
N300paxkeHue npoCcTpaHCTBEHHBIX PUTYP.

MHororpaHHuKH

Bepuwunuvl, pebpa, epanu mrozcoepannuxa. Pazeepmka. Muozoepannbsie yenvl. Boiny-
Klble MHOo2o2paHHuKu. Teopema Dunepa.

[Tpusma. [Ipsimas u raxnonnas npusma. [IpaBuiabHas npusma. [lapanienenurmen.
Ky®.

OcHOBHBIE TPUTOHOMCTPHUUYCCKHUC TOXIACCTBA

®opmyisl npuBeneHus. Dopmyisl cinoxeHus. Popmylisl yaBoeHust Qopmyivi
NOA0BUHHO20 Y2]14.

[IpeoOpa3oBaHus TPOCTEUIINX TPUTOHOMETPUIECKUX BHIPAKECHUN

[IpeoOpazoBanre CyMMbI TPUTOHOMETPUYECKUX QYHKIIUN B TPOU3BEICHUE U
MPOU3BENICHUS B CYMMY. BoipasiceHue mpuecoHomempuieckux QyHKkyul yepes
MAH2EHC NOJIOBUHHO20 Ap2YyMeHmd.



TpuroHoMeTpuyeCcKre ypaBHEHUSI U HEPABEHCTBA

IIpocmetiwue mpuconomempuyeckue ypasuenus. [Ilpocmeuwue
mpu2oHomMempuiecKue Hepasencmaed.

OOpartHble TPUTOHOMETpUYECKHE QYHKIIMU. APKCUHYC, apKKOCUHYC, ApKTaHT€HC.
Ilpaxmuueckue 3anamusn
PaananHbiil METOA M3MEpPEHUS YIJIOB BPAILlEHUS U CBA3b C TPALYCHON MEPOIl.

OCHOBHBIE TPUTOHOMETPUUYECKUE TOKIAECTBA, (POPMYIIBI CIIOKEHHUS, YIBOCHUS,
npeoOpa3oBaHUE CYMMbI TPUTOHOMETPUYECKUX (DYHKIIMI B IPOU3BEACHHUE,
npeoOpa3oBaHue MPOU3BEACHUS TPUTOHOMETPUUYECKUX (PYHKIUN B CYMMYIO
[Ipocreiine TPUrOHOMETPUYECKUE YPABHEHUSI U HEPABEHCTBA.

OOpatHble TPUTOHOMETPUUECKUE (PYHKIIUU: apKCUHYC, ApKKOCUHYC, ap KTAHT€HC
[Iupamuna. [IpaBunbHasg nupaMmuga. Y ce4eHHas nupamuga. Terpasap.
CummMmertpuu B KyOe, B apajiieNenunesae, B Ipu3Me U MupaMu/ie.

Ceuenus Ky0a, IpU3MBbl U TUPAMHU/IBI.

[IpencraBnenue o MpaBUIBHBIX MHOTOTPAHHUKAX (TETpaldape, Kyoe, OKTajape,
JOJEKadIpe U UKOCAdIPE).

Tena v TOBEPXHOCTH BpaLICHUS

Hunmuaap 1 koHyc. YcedeHHbIH KoHyc. OCHOBaHHE, BBICOTA, OOKOBAs TIOBEPXHOCTb,
obpasyromias, pa3BepTka. OceBble CEUCHUS U CEUCHUS, TTapalIeIbHbIe OCHOBAHUIO.

[Iap u chepa, ux ceuennsi. KacarenbHas miockocTs K cdepe.
N3MepeHus B reoMeTpuu.
OO6bem u ero uzmepenue. UaTerpanbHas ¢gopmyia oobema.

®opmyisl 06bemMa KyOa, IpsIMOYTOIbHOTO NapajlieNenueia, Ipru3Mbl, HUJINHPA.
®opmyiibl 00beMa MUpamMubl U KoHyca. @opMyJibl IIIOMIAAN TOBEPXHOCTEH
HWIMHApA U KoHyca. DopMysibl 00beMa 11apa U mioiaau cephl.

[Tomo6ue Ten. OTHOUICHUS TUIOMIAAEH MOBEPXHOCTEH U 00BEMOB MOJOOHBIX Tel.

KoopauHatsl u BEKTOPBI



[IpsiMmoyronbHas (IekapToBa) cUcTeMa KOOpaArHAT B mpocTpaHcTBe. opmyna
PAcCCTOSHUS MEXIY IBYMS TOUKaMH. Y paBHEHUs cPepbl, niockocmu u npsamou.

Bekropel. Moayiib BekTopa. PaBeHCTBO BEKTOpOB. C10KEHUE BEKTOPOB.
YMHOXEHHUE BEKTOpa Ha 4uCII0. Pa3iioxeHne BEeKTOpa 10 HAlPaBJICHUSAM. YTOI
MEXAy AByMs BekTopaMu. [Ipoeknus BekTopa Ha ock. KoopanHaTel BeKTOpa.
CxkassipHOE NPOU3BEICHUE BEKTOPOB.

Hcnonp3oBanue KOoopArHAaT U BEKTOPOB IIPpU PCIICHHUN MATCMATUYCCKUX U
IMPUKJIaIHBIX 3a1a4.

Hpakmultecmte 3aHamun

IIpu3Haku B3aMMHOTO PACHOJIOKEHUS IPSAMBIX. YTOJ MEXIY NpsIMbIMU. B3aumMuoe
PAacoNIOKEHNE IPSAMBIX U IIJIOCKOCTEN. [lepnieHauKynsp U HAKIOHHAS K IIJIOCKOCTH.
Yron Mexay npsMOM U INIOCKOCTBIO. TeopeMsbl O B3aUMHOM PacCOJIOKEHNUH
IPAMOM U IIJIOCKOCTU. TeopeMa 0 Tpex neprneHauKyiIsapax.

[Ipu3Haku 1 CBOMCTBA MapajljICIbHBIX U NEPIIEHANKYISAPHBIX INIOCKOCTEMN.

PaccTosiHue OT TOYKHU 0 MIOCKOCTH, OT NPAMOM A0 MIOCKOCTH, PACCTOSIHUE MEXKIY
MJIOCKOCTSIMU, MEXAY CKPEIIMBAIOIUMUCS MPSIMBIMU, MEXAY MPOU3BOJIbHBIMU
¢urypaMu B MpOCTPAHCTBE.

[TapannenbHO€ MPOEKTUPOBAHUE U €0 CBOWCTBA. Teopema o niowaou
OpPMO2OHANLHOU NPOEKYUU MHO20Y20IbHUKA . B3aUMHOE pacoioKeHue
MPOCTPAHCTBEHHBIX PUTYD.

PaznuyHble BUABI MHOTOrpaHHUKOB. X n300paxenus. Ceuenus, pa3BepTKU MHOTO -
rpaHHUKOB. [Inomans noBepxHoCTH. BUibI CUMMETPUN B IPOCTPAHCTBE.
CummMeTpus Ten BpallleHHs] | MHOTOIPaHHUKOB. Brruncienue mionanei u
00BbEMOB.

Bekropsl. [lericTBus ¢ BekTopamu. J[ekapToBa cucteMa KOOPAUHAT B
MIPOCTPAHCTBE.

VYpaBHEHUE OKPYKHOCTH, CHEphI, TNIOCKOCTH. PaccTosiHre MEXy TOUKAMH.
JlelicTBUS ¢ BEKTOpaMu, 3aJJaHHBIMU KoopAuHaTaMu. CKalsipHOE MPOU3BE/ICHUE
BEKTOPOB. BEKTOpHOE ypaBHEHHUE MPSIMOU U MIOCKOCTH. VICIIOIb30BaHNE BEKTOPOB
IIPHU JOKA3aTEIbCTBE TEOPEM CTEPEOMETPHUH.



JIns BHEAyAUTOPHBIX 3aHATUN CTYJAE€HTAaM Hapsay ¢ pELICHUEM 3a1ad U
BBINOJIHEHHS TPAKTUYECKUX 3aJaHUN MOKHO IIPEIUIOKUTH TEMBI
HCCJIEN0BATENbCKUX U peepaTUBHBIX PadbOT, B KOTOPHIX BMECTO CEPUIl OTIEIbHBIX
MEJIKUX 3a/1ad U yIpaKHEHUHM MpeIaraloTcs CIOKETHbIE 3a/1aHus, TpeOyroue
JUIUTENIBHOW pabOThl B paMKax OJIHOM MaTeMaTH4eCKON CUTyaluu. DTH TEMbI MOTYT
OBITh KaK MHAUBUIYAIbHBIMU 33JJaHUSIMH, TaK U TPYNIIOBBIMU JIJI1 COBMECTHOTO
BBITOJIHEHHS UCCIENOBAHUS.

Ipumepnvie memol peghpepamos (00Kk1a008), UCCIE008AMENLCKUX NPOCKMOE
HenpepsiBHbIE Ap0oOHU.

[IpuMeHeHrEe CIOXKHBIX TPOLEHTOB B SKOHOMHUYECKUX pacueTax.
[TapamnenbHOE TPOEKTUPOBAHHUE.

CpenHue 3HaYEHUS U UX TPUMEHEHHUE B CTATUCTUKE.
BekTopHoe 3a1anue nNpsiMbIX U MJIOCKOCTEN B TPOCTPAHCTBE.
CnoxeHne rapMOHUYECKUX KOJICOaHUM.

['paduueckoe pernienne ypaBHEHUM 1 HEPABEHCTB.

[IpaBusibHBIE U MOJIYNIPABUJIbHBIE MHOTOTPAHHUKHU.
KoHuueckue ceueHus U UX MPUMEHEHUE B TEXHUKE.

[Tonarue quddepenunana u ero MPUIOKECHUS.

Cxembl TOBTOPHBIX UCTIBITAHUN bepHyin.

HccnenoBanue ypaBHEHUN U HEPABEHCTB C apaMETPOM.

TemaTnyecKkoe IIaHUPOBAHHUE.

[Ipu peanuzanuu cojepxkaHus 0011e00pa3oBaTEIbHON YUeOHOM U CITUTIIMHEI
«Marematuka» B npenenax ocsoenust OIIOII CITO na 6a3e ocHOBHOT0 0OI1IET0o
o0pa3oBaHUs ¢ MoJydeHHueM cpenHero oomiero oopazosanus ( [IIICC3)
MaKcuUMaJjibHas yueOHasi Harpy3ka o0ydJaromuxcsi COCTaBIISACT:

no crenunaigbHocTsIM CIIO ectecTBeHHO-HayyHOTO poduis — 234 yaca, U3 HUX
aynuTopHas (00s13aTesibHas1) Harpy3Ka 00y4aroluxcsl, BKIOYas MPaKTUYECKUE



3aHATUSA, — 156 yacoB; BHEayIUTOPHAsI CAMOCTOSATENIbHAs paboTa CTy1eHTOB — /8

qacoB.
TemaTnueckuii MJIaH
Ne Bua y4yeOHoii padoThI KosunuyecTBo
n/n AynuropHble 3ausaTusi. Coep:kaHue 00y4eHus 4acoB
1. BBeneunue
2
2. Pa3BuTHe MOHATHUS O YHCIIEC
8
3. Kophu, crenenu u gsorapudmsl
20
4. [IpsiMble ¥ TIJIOCKOCTH B MPOCTPAHCTBE 14
5. KomOuHaTopuka
10
6. KoopauHatel U BEKTOPHI
10
7. OCHOBBI TPUTOHOMETPUU
16
8. OyHKIUY U TpapuKu 14
9. | MHOrorpaHHHUKHU M KPYyTJIbIE TEJa 14
10. | Hauama maTemaTu4eckoro aHaiusa
16
11. | HTETpan u ero npuMeHeHUE
8
12 DJieMeHThl  TEOpUU  BEpPOATHOCTEH W  MaTeMaTHU4YeCKOH 10
" | CTATUCTUKH
13. YpaBHeHI/Iﬂ M HCPABCHCTBA 14
HUTOrO: 156
BHeaynuTopHasi caMocTosITeIbHasi pa6oTa
1. IloaroroBka cooOIIeHHUH 10 3aJaHHBIM TEMaM, JOKJIAI0B,
pedepaToB, KPOCCBOPAOB, 3aMOJHEHHUE TabJIUII, CO3TaHUE
MPE3CHTALMNA, U3TOTOBJIEHUE MOJICJIEN , BHITTOJHEHUE TECTOB,
COCTAaBJICHUEC TCCTOB, IIPOCKTOB C UCIIOJIB30BaAHUCM 8
WHOOPMAITMOHHBIX TEXHOJOTHH H JP.
Ilpomesricymounan ammecmayus é popme IK3amena




BCEI'O: 234

XAPAKTEPUCTHUKA OCHOBHBIX BUJIOB YUEBHO! JIEATEJILBHOCTU CTYJIEHTOB

XapaKTepUCTHKA OCHOBHBIX BHJOB ACSATEIBHOCTU CTYACHTOB (Ha YPOBHE Y4eOHBIX
ConepxaHue o0ydeHus

neicTBHin)

BBeneHue
O3HaKOMJIEHHE C POJIbI0O MAaTEMAaTUKH B HayKe, TEXHUKE, SJKOHOMUKE,
MHPOPMAIIMOHHBIX TEXHOJOTUAX M MPAKTUYECKOM AeATeIbHOCTH. O3HAKOMIICHHE C
[eJISIMU M 3aJladaMy U3yYCHHUs MaTeMaTHKu npu ocBoeHuu npodeccuit CIIO u
crienquansHocteir CITO

AJITEBPA

PasBuTHEe NOHATUSA O YUCIIE |BrimoHEHHE apuMeTHYCCKUX NCHCTBUN HAJ YUCIAMH, COUYCTasi yCTHBIC U
MUCbMEHHbIE TPUEMBI.

HaxosxneHue npuOIMKeHHBIX 3HAYeHUH BEJIUYUH U MOTPEIIHOCTEH BRIUYUCICHUN
(aGCOMIOTHOM U OTHOCUTENBHOM); CpaBHEHHE YUCIOBBIX BRIPAKEHUH.

Haxoxxnenune omnO0K B MpeoOpa3oBaHUIX M BEIYUCICHUAX (OTHOCHTCS KO BCEM
MyHKTaM MPOTPaMMBbl)

KopHu, crenenu, nora- O3HaKOMJICHHE C TIOHATHEM KODPHS N-U CTENEeHHU, CBOMCTBAMM PaJMKAJIOB U
prudMBI [paBHJIaMH CPaBHEHHS KOPHEH.

dopMynupoBaHue ONpeaeIeHUs KOPHS U CBOMCTB KOpHEH. Beruucnenue n
CpaBHEHHE KOpPHEH, BBITIOJIHEHHE MPUKHUIKY 3HaueHus KopHs. [IpeobpasoBanue
YUCIOBBIX U OYKBEHHBIX BBIPaXKCHHH, COAEPIKAIIMX PaIUKaIbI.

BrimorHeHNE pacyeToB 1Mo GpopMyiaM, Coaep KalluM paJuKalbl, OCYIECTBIA
HE0OX0IMMBIE MOJACTAHOBKHU U npeodpa3zoBanus. OnpeneneHne paBHOCUIBHOCTH
BBIpaXKEHUH ¢ pagukaitamMu. PemieHne uppannoHadbHBIX YpPAaBHEHUH.

O3HaKOMIICHHE C IOHITHEM CTEIICHHU C ﬂeﬁCTBHTGHLHLIM IIOKa3aTcJICM.

HaxoxxaeHue 3Ha4eHUN CTENEHHU, HCIOIB3YS MPH HEOOXOTUMOCTH
MHCTPYMEHTAJbHbIE CPEICTBA.

3aHI/ICBIBaHI/Ie KOpHA N-# CTEIeHu B BUAC CTCIICHU C }lpOGHBIM IIoKa3aTejJeM u
Ha00O0POT.

dopmynupoBaHUE CBOMCTB cTeneHeil. Briuncienue creneHei ¢ paliuoOHaIbHbIM
[MoKa3aTeJIeM, BBIMOJIHEHNE MPUKUAKY 3HAUCHUS CTEIIEHU, CPABHEHHE CTEIEHEH.

HD€O6Da3OBaHI/IC YUCJIIOBBIX U 6VKBCHHLIX BLIDa)KeHHﬁ, coacpxKamux CTCIICHHU,




[Ipeobpa3oBaHue anre-
OpanuecKux BBIpaKeHUH

BrinonHeHne npeoOpa3oBaHUil BEIpaKeHUH, IpUMeHeHUEe GOpMYII, CBI3aHHBIX CO
CBOWMCTBAMHM CTENEHEH U JorapudmMoB.

OmnpeneneHue 06J1aCTH AOMYCTHUMBIX 3HAUEHUH JTOTapU(PMHUIECKOTO BBIPaKECHHUSI.
Pemenue yiorapuMUUECKUX ypaBHEHHH

OCHOBBI TPUTTOHOMETPHU

OCHOBHEBIE TTOHATHS

M3ydeHne paAMaHHOTO METO/1a U3MEPEHHS yTIIOB BPAICHHUS U UX CBA3H C
rpagycHoOi Mepoil. MI300pakeHne yrioB BpalleHUs Ha OKPYKHOCTH, COOTHECEHHUE
BEJIMUMHBI yTJIa C €I0 PACIOI0KEHHEM.

ConepxaHue 00ydeHHs

XapaKTepUCTUKAa OCHOBHBIX BUJOB J€ATEIBHOCTH CTYACHTOB (Ha YPOBHE Y4eOHBIX
nelicTBUit)

dopMynupoBaHue ONpeaeICHUH TPUTOHOMETPHIECKUX (PYHKIIUN IS YTIIOB
[TOBOPOTA M OCTPHIX YIJIOB MPSIMOYTOJIBHOTO TPEYTOJbHIKA U 0OBSICHEHHE UX
B3aMMOCBS3HU

OcHOBHEIC TPpUTOHOMC-
TPUICCKUEC TOKACCTBA

[IpuMeHeHEe OCHOBHBIX TPUTOHOMETPUIECKHUX TOXKIECTB IS BEIUHUCICHUS
3HAYeHUH TPUTOHOMETPHYECKUX (PYHKIMH 1O OJHOM U3 HUX

[Ipeobpa3oBanus mpo-
CTeHIINX TPUTOHOMETPH-
YECKUX BBIPAKEHHUH

M3yueHne OCHOBHBIX (OPMYIJ TPUTOHOMETPUHU: (HOPMYJIIBI CIOKEHHUS, yABOCHUS,
MpeoOpa3oBaHUs CyMMBI TPUTOHOMETPUYECKUX (GYHKIHMI B IPOU3BEICHHUE U
[POM3BEICHUS B CyMMY U IIPUMEHEHHE NIPU BHIYHUCICHUY 3HAUCHUS
TPUTOHOMETPHUYECKOTO BEIPAXKECHHS U yNpouieHus ero.O3HaKoOMIJIEHHE CO
CBOMCTBAMH CUMMETPUH TOUYEK HA €JUHUYHON OKPYXHOCTH ¥ MPUMEHEHHE UX IS
BbIBOJIa GOpPMYIT IPUBEICHHUS

[IpocTeiimue TpUrOHO-
METPUYECKUE YPABHEHUS U
Hepasencmea

Peumenue o GopMyiaM M TPUTOHOMETPUYECKOMY KPYTy MpOCTeH X
TPUTOHOMETPUYECKUX YPABHEHHUII.

[IpruMeHeHHEe 00X METOAOB PELICHUs YpaBHEHUH (IpUBeAeHUE K TUHEHHOMY,
KBaJApaTHOMY, METOJ Pa3JI0KCHUS Ha MHOXXUTEIH, 3aMEHBI IEPEeMEHHON) pu
[PEIIEHUU TPUTOHOMETPUUYECKUX YPABHEHUI. YMEHUE OTMEYaTh HAa KPyre pelIeHus
MPOCTEHIINX TPUTOHOMETPUUYECKUX HEPABEHCTB

ApKCHHYC, apKKOCHHYC,
ApKTAaHTEHC YHCIIa

O3HaKOMJICHHE C TOHATHEM OOpaTHBIX TPUTOHOMETPHUECKUX (QYHKIHUH.

M3ydyeHne onpeeseHui apKCUHYCa, apKKOCHHYCa, apKTaHT€HCca YUCa,
(dbopMynupoBaHUE UX, H300paKeHNe Ha eAUHUYHON OKPYKHOCTH, IPUMEHEHHE MIPH
[pELIEHUU YpaBHEHUHI

®YHKIMU, UX CBOMCTBA 1 TPAGUKU

DyHKLIHNU.

[loHsiTHE O HENPEPBIBHOCTHU
b yHKIHT

O3HaKOMJICHHE C TIOHATHEM IIEPEeMEHHOH, IPUMEpPaMH 3aBUCUMOCTEH MEX Iy
nepeMeHHbIMH. O3HaKOMJICHUE C MOHATHEM IpaduKa, onpeaeseHIue TpUHaJIexK -
HOCTH TOukM rpaduky ¢pyHkuuu. Onpenenenue no popmylie npocreimei
3aBHCHUMOCTH, BUJa ee Tpaduka. Beipaxkenue no ¢popmyiie oJHOH IepeMeHHOH yepes
npyrue.




CBoiicTBa QyHKLIHH.
['paduueckas nuTep-
npetauus. [Ipumepsl
(YHKIIHOHATBHEIX 3a-
BUCHUMOCTEN B peaslbHBIX
mporneccax U ABICHUAX

O3HaKOMIIEHHE C npumMepamun (l)yHKIlI/IOHaJ'H)HLIX 3aBHCHUMOCTEH B pC€ajJbHBIX
Ipouneccax U3 CMCIKHBIX JUCIHUIIIINH.

O3HaKOMJIEHHE C I0KAa3aTEJbHBIMU PACCYXKIECHUSIMH HEKOTOPBIX CBOMCTB IMHEHHOU
W KBaJpaTHUYHOW (QYHKIUH, MIPOBEIEHUE UCCIeI0BAHMUS JUNHEHHON, KyCOYHO-
NMMHEHHOW, IpOOHO-ITMHEHHON U KBaJApaTUYHON (QYHKIUH, TOCTPOCHUE HX
rpadukos. [Toctpoenue u uyrenue rpadukos pynkuuii. McciaenoBanue pyHKINH.

CocTaBicHIe BUAOB QYHKIMI 0 TaHHOMY YCJIOBHIO, peLICHHE 3a1a4d Ha
PKCTpEMYM.

BrimosraeHne npeoOpazoBanuii rpadguka QyHKIHH

OOpaTHBIC QYHKIAH

V3yueHue nousmus oopamuoii hynkyuu, oNpeaesieHlue BUa U noCcmpoenue
epagura obpamrnoil pynkyuu, HaxodcoeHue ee 06aacmu onpeodeieHus u 0oiacmu
srayenuil. Il]puMeHeHrne CBOMCTB QYHKIMHA P UCCISIOBAHUH YPAaBHEHUHN U
pelieHnu 3a7a4 Ha SKCcTpeMyM. O3HAKOMIICHHE C MOHATHEM CJIOXKHOU QYHKIUU

CTeneHHbIe, OKa3a-
TeJIbHBIC, TOTapUPMU-
YeCKHe U TPUTOHOMeE-
TpUYeCcKue QyHKIHUU.
OGpaTHBIE TPUTOHOME-
Tpudeckue QyHKIUU

BriuncieHue 3HauCHUN QYHKIIUN MO 3HaYeHUIO apryMmenTa. OmnpeaencHue
[OJIOKEHHSI TOUKH Ha rpad)MKe 1Mo ee KOOpAUHATAM U Ha00OpOT.

Mcronb30BaHue CBOUCTB (DYHKIUI i CpAaBHCHHS 3HAUCHUIN CTEMEeHEH U
morapugmoB.

[TocTpoeHue rpauKOB CTENEHHBIX U JOTAPUPMUIECKUX QYHKIIHA.

ConepxaHue o0ydeHus

XapaKTepHCTUKA OCHOBHBIX BUJIOB J€SATEILHOCTH CTYACHTOB (Ha YPOBHE y4eOHBIX
neicTBHit)

Pemenue moka3zaTeIbHBIX H HOFapI/I(l)MI/I‘ICCKI/IX ypaBHeHI/Iﬁ 1 HCPABCHCTB II0
M3BCCTHBIM aJITOpUTMaM.

O3HaKOMJIEHHE C MOHSATHEM HENPEpPBIBHOM MepuoarMuecKOol QyHK I,
(dbopMyIUpOBaHHE CBOWCTB CHHYCA M KOCHHYCA, IIOCTPOCHHE UX rpaduKOB.

O3HaKOMJICHHE C TOHATHEM TapMOHHWYECKHUX KoJeOaHUN 1 mpuMepaMu
TapMOHHYECKUX KOJICOAHUH ISl ONMMCAHUS MIPOLECCOB B (PU3UKE U IPYTUX
o00JTacTAX 3HAHUA.

HAYAJIA MATEMATHUYE

KOI'O AHAJIM3A

IlocienoBaTENIbHOCTH

O3HaKOMIJICHHE C TOHATHEM YHCJIOBOM moCJICaA0BaTCIBbHOCTH, CIIOCO Oamu ee

RAMAHUA RRIUUCTEHUIMU e UITeHOR




[IpousBonHas U ee npu-
MEHEHHUE

(O3HaKOMJIEHUE C OHATHEM HpOH3BOﬂHOI>i.

V3yuenue u GopMyJIHpOBAaHNE €€ MEXaHMYECKOT0 M T€OMETPHUUECKOTO CMbICTIA,
M3yd4eHHE aJropUTMa BHIYUCIECHHUS NPOU3BOAHON Ha MpUMeEpe BEIYUCICHUS
MIHOBEHHOW CKOPOCTH M yTJIOBOTO KO3 (QHUIIMEHTa KacaTelbHOM.

CocTaBjieHHE YpaBHEHUA KacaTeJbHOH B 06IIICM BHIC.

VcBoeHHe npaBil quddepeHIupOBaHHs, TAOIUIBI TPOU3BOIHBIX 3JIEMEHTAPHBIX
¢yHKOHH, TpuMeHeHue 1 AudPepeHnnpoBaHus QyHKIIUNA, COCTaBICHUS
ypaBHEHHsI KacaTeJIbHOM.

3y4ueHne TeopeM O CBI3M CBOUCTB QYHKIHMHU U MPOU3BONHOH, HOPMYIHpPOBKA UX.

[IpoBeneHnE ¢ MOMOILIBI0 MPOU3BOTHON HCCIenOBaHM GYyHKIUH, 3a TAHHOM
bopMmyoii.

'Y cTaHOBIIEHHE CBSI3M CBOMCTB ()yHKIMH ¥ MPOU3BOJHOMN IO UX rpadukam.

[TepBooOpa3Hast U HHTErpai

O3HaKOMJICHHE C TIOHATHEM HHTErpajia U MepBooOpa3HOil.

3yueHue mpaBuiia BIYUCICHUS TIepBO0Opa3Hoil u Teopembl HproTOHA—
JleiiOHMLIA.

Penienye 3a1a4 Ha CBsA3b NEPBOOOPA3HON U ee MPOU3BOJHOM, BEIYUCIICHHE
mepBoOOpa3HOM s NaHHOH QYHKIHNH.

Pemrenne 3a1a4 Ha IpUMEHEHNE UHTETPpaNa ISl BEIYUCICHHUS QU3MUECKIX BEITHINH
U IIoIane

YPABHEHUSA 1 HEPABEHCTBA

YpaBHEHHS U CHCTEMBI
ypaBHeHu HepaBeHcTBa 1
CHCTEMBl HEPABEHCTB C
IBYMsI IEpEMEHHbBIMHU

O3HaKOMJICHHE C IPOCTEHIIMME CBEACHUSIMH O KOPHIX anredpandeckux
YpaBHEHH, MOHATHIMH HUCCIEOBAHNUS yPaBHEHUH M CUCTEM YpaBHEHUH.

3yueHne TEOpUU PAaBHOCUIBLHOCTH YPaBHEHHUN U ee npuMeHeHus. IloBTopeHue
3allMCH PELIeHHs CTaHAAPTHBIX YPaBHEHUH, IPHEeMOB IpeoOpa3oBaHUs ypaBHEHUH
7151 CBEIEHUA K CTaHAAPTHOMY YPaBHEHHIO.

Conepxanue oOydeHus

XapakTepuCTHKa OCHOBHBIX BHJIOB JEATCIBHOCTH CTYICHTOB (HAa YPOBHE YUEOHBIX
neiicTBuil)




Pemenue palMOHAJIbHBIX, UPPALITMOHAJIbHBIX, MTOKA3aTCJIbHBIX U
TPUTOHOMETPUUYCCKUX ypaBHeHI/Iﬁ U CUCTCM.

Vcnonp3oBaHue CBOMCTB M IpadUKOB QYHKIMH U151 pelIeHUs] YPAaBHEHUMH.
IloBTOpeHHE OCHOBHBIX IPUEMOB PEUICHUSA CUCTEM.

Pemienue ypaBHeHI/Iﬁ C MPUMECHCHHUEM BCEX MPUCMOB (pa3no>1<eH1/1;1 Ha MHOXUTCIIH,
BBCIACHHS HOBBIX

DJIEMEHTBI KOMBUHATOPUKU, TEOPUU BEPOSITHOCTEU Y CTATUCTUKU

OCHOBHBIE TOHITHS
KOMOWHATOPHUKH

3yueHne npaBuia KOMOMHATOPUKY U TPUMEHEHHE PH PEIICHUH
KOMOWHATOPHBIX 3a1ad.

PemeHre KOMOMHATOPHBIX 3a7a4 METOAOM Iepedopa M 10 MPaBUITy YMHOKEHHUS.

O3HAaKOMJICHHE C TOHATHAMH KOMOUHATOPHUKH: PA3MEIICHUSIMHU, COYCTAHUSIMHU,
mepecTaHOBKaMU U GOpMyJaMH JjIs uX BbruucieHuss. OO0bsACHCHUE U IPUMCHCHHUE
(bopMYyJ I BEIYUCICHHUS Pa3MEIICHUM, IEPECTAHOBOK M COYCTAHUMN MPH PCIICHUH
3amad.

O3HakomiieHne ¢ OuHoMoM HploToHa M TpeyroibHukoMm Ilackans. Pemenue
MPaKTUYECKHUX 3aJa4 C UCIOJIb30BAHUEM MOHITUH U MPaBUJI KOMOUHATOPHUKHU

DJIeMEHTH TEOPUU
BEpOSATHOCTEH

M3yueHne KJIacCUUEeCKOTro ONMpeeNieHUs] BEPOSITHOCTH, CBOUCTB BEPOITHOCTH,
TEOpEMBI O CYMME BEpPOSATHOCTEH.

PaccMoTpeHHe IPUMEPOB BBIUMCIIEHUS BEPOATHOCTEN. Penienue 3anau Ha

[IpencraBneHue JaHHBIX
(TaGIUIBI, AHATPAMMBL,

rpadukm)

O3HaKOMIIEHHE C NpeACTABJICHUCM YHCIOBBIX NAHHBIX U UX XAPAKTECPUCTUKAMMU.

Pemenue MPaKTUYCCKUX 3aJla4 Ha o6pa60TKy YUCJIIOBBIX JAHHBIX, BBIYHUCICHHUC UX
XaApaKTCPUCTUK

I'TEOMETPUA

[IpsiMble U IIIIOCKOCTU B
[IPOCTPAHCTBE

DopMyNnHpPOBKa U MPHUBEACHNE H0KA3aTEIbCTB NPU3HAKOB B3aUMHOT0
[PacIoIOKEeHUS MPAMBIX M IIOCKOCTeH. Pacnio3HaBaHMe Ha yepTerkax M MOJENAX
[Pa3IMYHBIX CIy4aeB B3aUMHOI'O PACIOJIOKEHHS NPSIMBIX U NIOCKOCTEH,
apryMEHTHPOBAaHHUE CBOUX CyxkJAeHUU. DopMynupoBaHUe ONpPENEICHUN, IPU3HAKOB
1 CBOMCTB MapaieabHbIX U NEPHEHAUKYIISIPHBIX IIOCKOCTEN, ABYTPAHHBIX U
NMIMHENHBIX yTJIOB.




ConepxaHue o0ydeHus

XapaKTepHCTHKA OCHOBHBIX BUJOB JEATEIbHOCTH CTYACHTOB (Ha YPOBHE y4eOHBIX
neicTBHin)

dopmMynUpoBaHHE H JOKAa3bIBAHHE OCHOBHBIX TEOPEM O PACCTOSHUAX (TeopeM
CyIIecTBOBaHHUSA, CBOICTBA).

MN300paxeHue Ha YepTekKax U MOJIENISAX PACCTOSHUA U 00OCHOBAHUE CBOUX
cyxaeHnii. OnpeaeaeHne U BEIYUCICHIE PACCTOSHIM B IIPOCTPAHCTBE.
[MpumeHeHUEe GOPMYI U TeOpeM MIAHUMETPHH IS peIIeHHS 3a1ad.

O3HaKOMJICHHE ¢ IOHATHEM Hapajje]bHOTO MPOESKTUPOBAHUSA U €r0 CBOMCTBaMHU.
Dopmynruposanue meopemvl 0 NAOWAOU OPMOLOHALL HOU NPOEKYUU
IMHO20Y 206 HUKA.

MHOTOTpaHHUKHU

OnucaHue U XapaKTepPUCTUKA Pa3IUYHbIX BUAOB MHOTOTPAHHUKOB, IEPEUNCIEHHUE
MX 2JIEMEHTOB U CBOMCTB.

I/I306pa)K€HI/I€ MHOTOI'PAHHHUKOB M BBIIIOJTHCHUC IMOCTPOCHUA HA U330 6pa)KCHI/I$IX n
MOACIAX MHOTOTPAHHHUKOB.

BrruncieHne TMHEHHBIX 3JIEMEHTOB U YTJIOB B IIPOCTPAHCTBEHHBIX
KOHQUTypanusx, apTyMEHTHPOBaHNE CBOMX CYXICHNUH. XapaKTepHuCTHKa U
n300paXkeHne ceueHusl,

paseepmKku MHO202pAHHUKOE, BBIYUCIICHUC Hnomaueﬁ HOBerHOCTGﬁ.

[TocTpoeHue NpocTEeHIINX ceUeHUH Ky0a, mpu3Mbl, mupaMuasl. [Ipumenenue
(aKTOB M CBEJEHNUH U3 INIAHUMETPHH.

O3HaKOMJIEHHE C BUJIaMH CUMMETPUH B POCTPAaHCTBE, (OPMYJIUPOBaHUE
oInpeneseHu U CBOMCTB. XapakKTepUCTUKA CUMMETPUU TEJ BpallleHUS U
MHOTOI'PaHHUKOB.

[IpyMeHeHue CBOMCTB CUMMETPUU IIPU pelIeHUH 3a1a4d. Vcrnonb30BaHue
MpHOOPETEHHBIX 3HAHUH JJI1 UCCIEIOBAaHMS U MOAECIUPOBAHUS HECIOXKHBIX 3a1a4.

I/I306pa)K€HI/Ie OCHOBHBIX MHOTOTPaAHHUKOB M BBINIOJTHEHUEC PUCYHKOB IO YCIOBUAM




Tena 1 MOBEPXHOCTHU
BpalleHUs

O3HaKOMJICHHE C BUJAMH TEJ BpalCHUA, JOPMYITUPOBAHUEC UX OMPEACICHUN U
CBOMCTB.

DOpMyITHPOBAHUE TEOPEM O CEUECHHHU IIapa MIOCKOCTHIO U MIOCKOCTH,
KacaTeJIbHOM K cdepe.

XapaKTepI/ICTI/IKa u I/I306pa)KeHI/Ie TCJ Bpalll€HUsA, UX PA3BCPTKU, CCUCHMU.

Pemenue 3a7a4 Ha TOCTPOEHUE CEYEHUM, BBIUUCIECHUE JJINUH, PacCTOSIHUH, YIIIOB,
miomanei. [Iposenenne n0Ka3aTeNbHBIX PACCYKAEHUHN IPU pEIIE HUM 3a1ad.

[IpuMeHeHHEe CBOWCTB CHUMMETPHH NPH PEIICHUH 3a/1a4 Ha Tejla BpalleHus,
KOMOWHAIIMIO TEJI.

300paxxeHHEe OCHOBHBIX KPYTJIBIX T€J U BBIIIOJHEHHE PUCYHKA IO YCIOBHUIO
3agaun

l3MepeHus B reOMETPUU

O3HaKOMIICHHE C IOHITHIMU miomanu u O6’beMa, aKCHOMaMH U CBOHCTBaMH.

PemeHne 3a1ay Ha BBIYKMCIICHHUE TUIONIAJICH IIIOCKUX GUTYp ¢ MTpUMEHEHUEM
cooTBeTCTBYIOMINX GOpMYyT U PakToOB U3 MmiIaHUMeTpHH. M3yueHue Teopem o
BBHIYMCICHUN 00BEMOB MPOCTPAHCTBEHHBIX TEJl, pEIICHNE 3a/lay Ha IPUMEHEHUE
¢dbopmyn BeIunCIeHNUS 00beMOB. M3ydeHne GpopMyIr Ayt BEIYUCICHHS TI0MANeH
[MOBEPXHOCTEN MHOTOTPAHHUKOB M TE€J BPAIlEHHUS.

O3HaKOMJIEHHE C METOJIOM BBIYHMCIICHUS IJIOMIaAN TOBEPXHOCTH cdephl. Penienne
3a/1a4 Ha BBIYMCJICHUE IIOWAAEH IOBEPXHOCTU IPOCTPAH CTBEHHBIX TEI

KoopIuHATHI U BEKTOPHI

O3HaKOMJIEHHE ¢ IOHATHEM BeKTopa. M3yueHue nexapToOBOH CHCTEMBI KOOPAMHAT
B IPOCTPAHCTBE, MOCTPOCHHUE MO 3aJaHHBIM KOOPAMHATAM TOYEK U MIOCKOCTEH,
HaX0XXJEHHE KOOPAMHAT TOUYEK.

ConepxaHue 00ydeHus

XapakTepuCTHKa OCHOBHBIX BHJIOB AEATEIHHOCTH CTYACHTOB (Ha YPOBHE y4eOHBIX
meicTBUi)




Haxoxxaerue ypaBHEHHH OKPYKHOCTH, Chepsl, INIOCKOCTH. BrruncieHne
pacCTOSHUI MEXIy TOUYKaMHU.

3ydyeHHue CBOICTB BEKTOPHBIX BEJIUYHH, IPABUI PA3JI0KEHUS BEKTOPOB B
TPEXMEPHOM IIPOCTPAHCTBE, IIPABUI HAXO0XKIACHHUS KOOPAMHAT BEKTOpPA B
[POCTPAHCTBE, IPABUI ACHCTBUI C BEKTOPaMH, 3aJaHHBIMH KOOPAMHATAMH.

[IpuMeHeHHe TeopUH MpH PEIICeHUH 3a/1a4d Ha ACHCTBHS C BEKTOpaMHu. [3yuyeHue
CKaJISIPHOTO NMPOU3BEICHUSA BEKTOPOB, BEKTOPHOTO yPaBHEHUS NMPAMON U
MI0CKOCTH. [IpuMeHeHNEe TeOpuN NPHU PELICHNN 3a/1a9 Ha ACHCTBHS C BEKTOpaMHU,
KOOPAMHATHBIN METOJ, IPUMEHEHHE BEKTOPOB JIJISl BHIUYNCICHNS BEIUIUH yTJIOB U
paccrosHNil. O3HAKOMIIGHHE C J0OKa3aTEIbCTBAMH TEOPEM CTEPEOMETPHH O B3a-
MMHOM PacIlONI0KCHUH MPSMBIX U IUIOCKOCTEH ¢ MCIOJIB30BAHUEM BEKTOPOB

quﬁﬂo-MeTozmquKoe U MAaTEPUAJTBHO-TCXHUYECKOEC o0ecneyeHne nporpamMmbl yqeﬁﬂoﬁ JUCHUIIINHBI
«MartemaTuka»

Peanu3zanusi mporpaMmbl JUCHHUIUIMHBI TPeOyeT Hanudus y4eOHOro kaOuHeTa IS BCEX CHEHMATbHOCTEH CpemaHero
npod)eCCHOHATIBHOTO  00pa3oBaHust  Ha  6aze  OCHO8Ho20  obwezo  obpaszosanusi  33.02.01.Dapmarus,
31.02.03.J1aboparopHas muarHoctuka, 34.02.01. Cectpunckoe neno, 31.02.02 Axymepckoe neno,32.02.01Memauko-
npoduIakTHYECKOe NeI0.

Oo6opynoBanue yueOHOro kabuHera:

Cneyuanusuposannasn yueonas meodens. mxkad s XpaHeHUs Y9eOHO-HATISAHBIX TIOCOOMHA, YICHHIECKHI CTO - 18T,
YUeHHYeCKHui cTy -36 mT. Pabodee MecTo mpernoaaBaTesst: CTOM HPETo1aBaTeIbCKUi, KOMITBIOTEPHBIN CTOJ.

Texnuueckue cpeocmea 00yuenus. KOMIBIOTEDP; MYITbTHMEIHAIPOSKTOP.

1. UHCTPYKTHBHO-HOPMATHBHAsI IOKYMEHTALUS.

1.1. ®enepasnbHbIil KOMIIOHEHT FOCYIAPCTBEHHOTO 00pa30BaTENIbHOIO CTaHAAPTa CPEHEro
npogeccnoHaNBHOT0 00pa30BaHUK 0a30BOI MMOATOTOBKHY IS BCEX CIIEIUAIBHOCTEH
CPEeIHEero MeMIMHCKOro 1 (papMareBTHIecKoro 00pa3oBaHus

1.2. CranmapTt cpeanero (mosHoro) 061iero o6pa3oBanus (6a30BbIH YPOBEHB).

1.3. HopmatuBHBIE TOKyMeHTHI. 3akoHbI Poccuiickoit @eneparn 00 00pa3oBaHUH, IIOCTAHOB-
JICHWsI, TIPUKAa3bl, THCTPYKINH, HHCTPYKTUBHBIE IHChMa, COOTBETCTBYIOIINE NPO(UITIO
JUCHUTUTAHBL.

1. YueOHO-IporpaMMHuasi I0KyMeHTanusl.
1.4.ITpumepHas mporpamma cpearero (oJHOTo) 001ero o0pa3oBaHus Ha 6a30BOM ypOBHE IO
MaTeMaTHKe: ajaredpe M HayalaM MaTeMaTHYeCKOTO aHalln3a; TeOMETPHH.

1.5.Pabouast nporpamma.



1.6. KanennapHo-TeMaTH4ecKuil TuiaH.

1.7. YMK 1o yueOHO# TUCIUTUINHE.

2. [leyaTHbIE MOCOOHUS.

2.1.Tabmuip! 10 OCHOBHBIM pasfeniaM Kypcea .

2.2. IlopTpeTsl BBIIAIOIUXCS YUCHBIX-MaTEMaTHKOB

3. bubauoreuyHslii poHx (KHUTONEYATHAS MPOAYKIMA)

3.1.Y4eOHuK .

3.2. lupakTAyecKie MaTepHalbl I0 OCHOBHBIM pa3zieiaM Kypca.

3.3. KoHTpobHO-M3MEpUTEIbHBIC MaTepHAIIBI [0 OCHOBHBIM pa3zeiaM Kypca .
3.4. CripaBouHbIe TOCOOMS

3.6. Meromudeckre mocoous it yuutens (peKOMEHIAINH K IpoBeeHu0 ypokoB)3.11. Kauru ams yuaurens mo
MaTeMaTHKe (PacKphIBAIOIINE HAaydHOE COJIep>KaHue OCHOBHBIX

mpo0JIeM U TeM Kypca).
5. DKpaHHO-3BYKOBbIE MOCOOHSI.

5.1. Cnaiiapl, pe3eHTaIiy 0 TeMaTHKe Kypca MaTeMaTHKH.

Pexomennyemast 1ureparypa

st ctyneHToB
Bammakos M.M. MaremaTuka: anredpa 1 Hayajla MaTEMaTHYECKOTO aHAIIN3a, TEOMETPHS: YIeOHUK /JIsI CTYJCHTOB

po¢eCCHOHANTBHBIX 00pa30BaTeIbHBIX OPTaHU3AIHNA, OCBAaNBAOIIUX podeccuu u cnenuansHocty CI10. — M.,2018
bammakoB M.U. MartemaTnka: anrebpa 1 Hadajla MaTeMaTHIEeCKOTO aHalIn3a, reoMeTprst: COOpHUK 3a1ad poQHIbHON
HaINpaBJIeHHOCTH: y4e0. Tocodue I CTYyZAEHTOB Npo(hecCHOHABHBIX 00pa30BaTeIbHBIX OPraHN3aIMH, OCBANBAIOIINX
npodeccun u crnienupanpHocTH CI10. — M.,2018bammakoB M.M. Matemaruka: ainreOpa 1 Hayajia MaTeMaTHuECKOTro
aHaJM3a,reoMeTpHs: 3a/1a4HuK: yued. mocodue sl CTYASHTOB MPOoecCHOHATIBHBIX 00pa30BaTeNIbHBIX OpraHU3a Ui,
OCBauBAIOLIMX NPO(ECCHU U CIIEHATbHOCTH
CIIO. — M.,2018
BammvaxoB M.U. MaTtemaruka: anre6pa 1 Hadyaga MaTeMaTHUECKOTO aHATN3a,
reoMeTpHs: DIEKTPOHHBINA y4ueb.- MeTOI. KOMIUIEKC JJIs CTY/ICHTOB
npodeccHoHANBHBIX 00pa30BaTEIbHBIX OPTaHU3AIMHA, OCBAUBAIOIIUX NMPOGECCUH U
crermanbrocTy CITO. — M.,2018
I'yce B.A., I'puropses C.I'., UBonruna C.B. MaremaTnka: anredpa u Hauana
MaTeMaTHYeCKOTo aHali3a, TEOMETPHS: YIeOHHUK JUI CTY/ICHTOB
npodeccHoHANBHBIX 00pa30BaTEIbHBIX OPTaHU3AIMHA, OCBAUBAIOIIUX NMPOGECCUH U
crermanbrocTy CITO. — M.,2018
bammakoB M.1. MaremaTnka: anredpa 1 Hadajla MaTeMaTHYEeCKOr0 aHalu3a ,reoMmeTpus . M.: M3natensckuit neHTp
«Axanemusi» 2018.

bammakoB M. W. MaremaTtuka: yueOHUK A CTYJ. YUpexaeHui cpen. npod. odbpasosanus. — M., 2018.

bammakoB M. UM. Maremarnka. 3amauHuk: yde0. mocoOuwe I CTyA. Y4YpexkIeHUW cpen. mnpod.
obpaszoBanus. — M., 2018.

bammako M.M. MaTtemaruka. DJIeKTpOHHBIH y4e0.-MeTO/. KOMIIIEKC JUISL CTYJl. YUPEKJIECHHUH cpell. mpod.
obpasoBanusi. — M., 2018.

AmmumoB II.A. u np. MaremaTuka: anrebpa ¥ Havajla MaTeMaTHYEeCKOTO aHaJM3a, TreoMeTpusa. Anredpa u
Hayaja MaTeMaTHICCKOTO aHain3a (0a30BbIi U yrayoneHHsld ypoBHu).10—11 kmaccer. — M., 2018.



Aranacsu JI. C., byry3os B. ®@., Kanomues C. b. u np. Maremaruka: anrebpa 1 Hadajla MaTeMaTH4ECKOTO
ananuza. ['eomerpus. 'eomerpus (6a3oBelit U yrnyonennsiit ypoBau). 10—11 kmaccer. — M., 2018.

s npenonasareneit

006 ob6pazoBanuu B Poccuiickoii deneparun: penep. 3akoH ot 29.12. 2012 Ne 273-D3 (B pen. DenepalibHbIX
3ak0oHOB 0T 07.05.2013 Ne 99-®3, ot 07.06.2013 Ne 120-®3, ot 02.07.2013 Ne 170-®3, ot 23.07.2013 Ne
203-d3, o1 25.11.2013 Ne 317-D3, ot 03.02.2018 Ne 11-D3, ot 03.02.2018 Ne 15-D3, ot

05.05.2018 Ne 84-d3, ot 27.05.2018 Ne 135-®3, ot 04.06.2018 Ne 148-D3, ¢ u3m.,

BHeceHHBIMU DenepanbHbiM 3aKk0HOM 0T 04.06.2018 Ne 145-D3, B pen. ot

03.07.2018, ¢ u3m. ot 19.12.2018.)

[Ipukaz MunucrtepctBa oopazoBanus u Hayku PO ot 17.05.2012 Ne 413 «O06 yTBepkacHUU
¢denepanbHOrO TOCYIapCTBEHHOTO 00pa30BaTENbHOTO CTaHAApTa cpeaHero (MoIHoro) obmero o6 -
Pa30BaHUMY.

[Ipukaz MunucrtepctBa oopazoBanus u Hayku P® ot 29.12.2018 Ne 1645 «O BHeceHHH U3MEHEHUH B
[Ipukaz MunucrtepcTBa oopazoBanus u Hayku Poccuiickoit @enepannn ot 17.05.2012 Ne 413 «“O6
YTBEPXKIEeHNU (peaepanpbHOT0 TOCYAaPCTBEHHOTO 00pa30BaTENHHOTO CTAHJApTa CPETHETO (TIOTHOTO)
obmero oOopazoBaHUs"».

[Mpuka3 MunuctepcTBa oOpazoBanus u Hayku P® ot 31 nekabps 2018 r. N

1578 "O BHeceHnH M3MEHEHM B (heepaIbHBIi rOCyaapCTBEHHBIN

00pa3oBaTeIbHBIN CTAHAAPT CPEAHETO 00IIeT0 00pa30BaHU, YTBEPKIASHHBIN

npuka3zoM MuHucTepcTBa 00pasoBanus U Hayku Poccuiickoit @denepanun ot 17 mas

2012 r. N413"

[Mucemo JlemapTaMeHTa TrocyAapCTBEHHOW MOJHUTUKH B cepe MoAroToBku pabouux kaapos u AI1O
MunucrepcTBa oopazoBanus u Hayku PD ot 17.03.2018 Ne 06-259 «PexoMeHmanuu mo oprannu3aiuu
MOJIyYEHHS CpeHero o01ero oopazoBaHus B Ipesiesiax OCBOCHHS 00pa30BaTEIbHBIX IPOTrPaMM
cpeaHero npodeccuoHalIbHOTO 00pa3oBaHus Ha 6a3e OCHOBHOTrO 00mero o0pa3oBaHus ¢ y4eToM
TpeboBaHmNi (emepallbHBIX TOCYAapPCTBEHHBIX 00pa30BaTEIbHBIX CTAHIAPTOB U MOJIy4yaeMOu
npodeccuy Ui CIeUaIbHOCTH CPEAHETO NPOo(ecCHoHaIbHOTO 00pa30BaHUs».

Konmnenmus pa3Butus MaremaTudeckoro oopaszoBanus B Poccuiickoit @enepanuu Pacniopsokenue
[IpaBurenscrBa Poccuiickoit @eneparun ot 24 nexadps 2013 r. N2506-p r. Mocksa

Jara nmonnucanust 24 nexadpst 2013 r.ony0sukoano 27 nexadbps 2013 r.

[TpumepHas ocHOBHasi oOpa3oBaTenbHas IporpaMmma CpeHero o0IIero

oOpazoBanusi, 0JJo0peHHas pemeHneM GeaepaTbHOr0 y4eOHO-METOANIECKOTO

o0beIuHeHns 1o ob1eMy oOpa3oBaHuio (poToko oT 28 uroHs 2018 r. Ne 2/16-3).

bammako M.U., [{pranos I1.11.MeTtoanueckoe mocoOue Jjist IIOATOTOBKH K

EI'5.-M., 2018

WNutepHeT pecypcesr:

1. http://www.exponenta.ru/educat/links/I_educ.asp#0 — ITone3Hble CCHUIKM Ha CailThl MaTeMaTHYECKOH M
00pazoBaTeNsHON HAMMPABICHHOCTH: Y YeOHBIC MaTEPHAIIBI, TECTHI

2. http://lwww.fxyz.ru/ - HTepakTUBHBIH CIIpaBOYHUK (GOpPMYI U CBeeHHS IO airedpe, TPUrOHOMETPHH,
reoMeTpu, Gusmke.

3. http://maths.yfal.ru - CropaBouHHWK COXEpKHT Marepuan Mo Maremartnke (apudmeTrka, anrebpa,
TEOMETpHSI, TPUTOHOMETPHSL).

4. allmatematika.ru - OcHoBHbIE (GOpMYITBI 10 anredpe ¥ reOMETPUH: TOXKACCTBEHHbIC MpeoOpa3oBaHusl,

HPOTPECCUH, TIPOU3BOIHAS, CTEPEOMETPHUS U MPOY.

http://mathsun.ru/ — Mctopust MaTematuku. buorpaduu BeTMKUX MaTEMaTHKOB.

www.fcior.edu.ru (MubopMannoHHbie, TPEHUPOBOYHBIC H KOHTPOJIbHBIC MATEPHAIIBI).

7. www.school-collection.edu.ru (Equnas Koanekmuu iudpoBEIX 00pa3oBaTeIbLHBIX PECYPCOB).

o
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