[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0
NHbopmaums o Bnagenbue:

OVI0: Morys Haranns AMekCaHapOsan [y crepcTBO KYIBTYDEI Po¢cuiickoi @enepanun

[lomkHOCTb: 3aBeytoWuii OTAeNneHneM CPEAHero NpoOPecCUOHabHOTQ 00pa30BaHHs

Nara noanucaHPSACDANBHQEsE0CY TaPCTBEHHOE OF0IKETHOE 00pa30BaTeIbHOE YUPEXKICHNE
YHMKANbHbI NPOrPaMMHBIA KNHOY: BBICIIIETO 06pag aHUus

SH1EE8AESI0 PR APCKMIA T APCTBEHHBII HHCTUTYT

KYJIbTYPbI»

®daxynbTeT TyMaHUTAPHOTO 00pa30BaHUS
Kadenpa nadopmaimoHHO-ONOIMOTEIHON NEATETLHOCTH W JOKYMEHTOBEACHUS

YTBEPXJIAIO
N.o. 3aB. kadenpoit

O.M. VpxymoBa
26 asrycrta 2022 r.op. Ne 1

PABOYAS ITPOT'PAMMA
YUYEBHOH JUCHUIIJIUHBI
OYA.04 MATEMATHUKA

Cnenmansaoctb — 54.02.01 JIuzaitn (mo oTpacisim)
[Tpoduns MOATOTOBKM — T'yMaHUTaPHBIN
KBanuukanuu BeimyckHuka — Jluzaiinep

®dopma oOydyeHus — ouHast

Kpacunoaap, 2022



Pabouast mporpamma npeaHa3zHaueHa s npenoaaBanus aucuumuinasl OY 1.04
Marematka dYacTh 001Ie00pa30BaTEIbHOTO YYeOHOTO IMKJIAa OOyYaromuMcs Ha
ouHOU ¢dopme oOydeHus mo crenuanbHocTnS4.02.01 uzaitn (1o orpacisim) B 1-3
ceMecTpax.

Pabouas mporpamma y4eOHOM IUCHMILIMHBI pa3paboTaHa B COOTBETCTBUH C
tpeboBanusiMu OI'OC CIIO mno cnenuanbHoctrS4.02.01 JIuzaitn (1o otpacisim),
YTBEPKICHHBIM NpHUKa30M MuHuncrepcTBa npocseniennst Poccuiickont @enepanuu oT

23 nosi6pst 2020 rona, mpukas Ne 658.

PeneHn3eHTnI:

[IpenogaBaTens nHGOPMATUKH U Oxkopoxkosa 1.B.

nHpopmanmonnsix Texnonorui I'BITOY KK
KACT

[Ipenonasarens kadbeapsr B/ u 1
OI'bOY BO «KI'MIK» Oranucsan 3.K.

CocraBurein:
3anopa Upuna AnekceeBHa, npenoaaBaresb CI1O

Pabouass mporpamMma ydeOHOW NHUCUMIUIMHBI pPAcCMOTPEHAa Ha 3acelaHuu
[{ukinoBoi komMuccuu 001eoOpazoBatenbHbiX nucuuiiuH otnaeiaeHust CIIO ot «26»
asrycra 2022 r., mpotokos Ne 1

W YTBEpXKJEHAa Ha 3acenaHuu Kadeapbl HHPOPMAIMOHHO-OMOIUOTEUHON

JESATEIBHOCTH U IOKYMEHTOBEICHUS OT «26» aBrycta 2022 r., mpoTokos Ne 1.



COJIEP)KAHME

1. TTOSCHUTEIBHAS BAIMMCKA. « .t euteenteenteentte e et ettt e et e e et et ennee e ne 4
2. O0mmas XxapakTepUCTUKA Y4eOHOU TUCIUTLTUHBI

CMIATEMATHIKAN . . .« eeeeeeee et et et et e et e e e et et e e e et et e e e e e aaeenaes 6
3. MecTo y4yeOHOM TUCIUTIITUHBL B YUEOHOM TIITAHE. ..\ v veeeeneeeneeenneenneennneeneennns 6
4. Pe3ynbTaTbl OCBOCHUS YUEOHOM JUCHUTIITMHBL. . .« «.eeeneeenteeniteenieanaeenieenneennnn. 7
5. CTpyKTypa U COACPKAHNUE YICOHON MUCTIATUTAHBL. . ... .'vveneeeenreenreenneanneennnnnns 10
6. TEMATUYECKOE TITAHUPOBAHUE . . . .. vt e eneetteeennntaeeeenantaeeeannaaeeeannneeeeannnn 18
7. XapaKTepucTUKa OCHOBHBIX BUJIOB J€ATEABHOCTH CTYACHTOB. ....uuveneeenneennnnn. 19

8. YcnoBusl peanu3anuu y9eOHON UCITUIUIMHBL. Y 9€0HO-METOINIECKOE U
MaTepUATBHO-TEXHUIECKOE 00ECIICYCHIE MPOTPaMMbl YIeOHON TUCIIMILTAHBI

LAY 1 N 2 1 1 0 D 25
9. MadopmarnimonHoe obecriedeHre 00yUeHHS. JIMTEPATYPa....oovveenieeenieennnnnn. 28



1. HOACHUTEJIbHASA 3AIIUCKA

[Iporpamma 00meoOpa3oBaTeIbHON Y4eOHOW — AUCIUIUIMHBI «MaTeMaTukay
MpeHa3HayeHa JUIsl U3YYEHUsI MaTeMaTHUKUA B MPO(ECCHOHAIBHBIX 00pa30BaTEIbHbIX
OpraHM3aIysIX, peaTu3yIoNMX 00pa30BaTENbHYI0 MPOTPaMMy CPEIHEro oOIIero
oOpa3zoBaHus B Ipejesiax OCBOCHHUSI OCHOBHOM Mpo¢eCcCHOHAIBHONU 00pa30BaTeIbHON
nporpammbl CITO (OIIOIT CIIO) na 6a3e oCHOBHOro 00IIero oOpa3oBaHUS IIPH
MOJATOTOBKE CHELUAIMCTOB CPEJHETO 3BEHA.

[Iporpamma paszpaborana Ha ocHoBe TpeOoBanuii OI'OC cpennero ooOiero
00pa3oBaHUsl, TPEABABISIEMBIX K CTPYKTYpPE, COJIEPKAHUIO U PE3YJbTaTaM OCBOEHUS
y4eOHOH JUCHUIUIMHBI «MaTteMaTnka», B COOTBETCTBHH C PexkoMeHmarusMu 110
OpraHu3allMi TOJIYYCHHUS] CpEAHEro oO0IIero oOpa3oBaHUs B IMpejesiax OCBOCHUS
00pa3oBaTeIbHBIX MPOTPAMM CPEIHETO MPOQECCHOHAIBHOTO 00pa3oBaHUs Ha 0ase
OCHOBHOI'0 00IIero oOpa3oBaHus, YTBEpkKAEHHOU pacnopsbkeHuem [IpaBurenncTBa
Poccutickoii @enepanuu ot 9 anpens 2016 r. Ne 637-p, TpeboBanuii deaepanbHbIX
rOCyJIapCTBEHHBIX 00pa30BaTEIbHBIX CTAHIAPTOB U TMOJy4aeMOd Mpodeccuu WiIu
CIEIUAIbHOCTH CpeAHero nmpodeccruoHaabHOro odpa3zoBanus (mucbMo JlemapraMmenta
rOCy/IlapCTBEHHOM TMOJHTUKH B cdepe MOAroToBKHM paboumx kaapos u [I1O
Munobpuayku Poccun ot 17.03.2015 Ne 06-259) u IlpumepHOld OCHOBHOM
oOpa3oBaTeNpHOM MporpamMmbl  CpelHero oomero oOpa3oBaHUs, OJOOPEHHOMN
pemeHreM (QenepalibHOTO Y4eOHOTO METOAMYECKOTO OOBEAUHEHHs] MO 0oO0IemMy
oOpazoBanuio (mpoTokoi oT 28 utoHs 2016 r. Ne 2/16-3).

Copepxanue mporpamMmbl  «MaTemaTHuKa» HampaBJICHO Ha JIOCTUKECHUE
CIEAYIOMINX LeJIeH:

- obecrieuenue chOPMUPOBAHHOCTHU MIPEICTABICHUN O COIUATIBHBIX, KYJIbTYPHBIX U
HUCTOpPUYECKHX (PaKTOpax CTAHOBJIICHUS MATEMATHKH;

- obecnieyeHre choOpMUPOBAHHOCTH JIOTHUECKOTO, aITOPUTMUYECKOTO U MaTeMaTH4e-
CKOT'O MBITIUICHHSI,

- obecrnieyeHre CPOPMUPOBAHHOCTH YMECHHUM MMPUMEHSATH ITOTYUEHHBIC 3HAHUS TIPH pe-
IICHUU PA3IMYHbIX 3a/1a4;

- obecrieueHne chopMHUPOBAaHHOCTH MPEICTABICHUN O MaTeMaTHKE KaK YacTH o01ie-



YEJI0BEYECKON KYJIBTYPhl, YHUBEPCAIBHOM SI3bIKE HAYKH, TO3BOJISIIOIIEM OINUCHIBATh
Y M3y4yaTh peasibHbIC MPOIECCHI U SIBICHUS.

B nporpammy BKIIIOUEHO CcoOjep)KaHWE, HaMpaBlIeHHOE Ha (opMuUpOBaHHUE Y
CTYJICHTOB KOMITETCHIINM, HEOOXOAUMBIX JIsl KauecTBeHHOTO ocBoeHUs: OITOIT CITO
Ha 0a3e OCHOBHOroO 0OIIEero o0pa3oBaHHs C IMOJYYEHHUEM CpPEIHEro O0OIIero
o0pa3oBaHus - IPOTPaMMBbI MOJATOTOBKH criennanucToB cpennero 3sena (IIIICC3).
[Iporpamma y4eOHOM JuCUMIUIMHBI «MareMaTtnkay SBISETCS OCHOBOM  JUId
pa3paboTKu pabouyux MporpamMm, B KOTOPBIX MpodeccroHanbHble 00pa3oBaTeIbHBIC
OpraHu3alliM, peaju3ylolue o00pa3oBaTeNbHYI0 MpPOrpaMMy CpEeIHEro oOIIero
obpazoBanmst B mpeaenax ocBoeHmss OIIOII CIIO na 6a3e OCHOBHOTO 0OIIEro
o0pa3oBaHMsl, yTOUHSIOT COJIep KaHNe y4eOHOTO MaTepuana, MocjieI0BaTeIbHOCTh €ro
W3Y4YCHUS, pachpeneicHue ydeOHBIX YacoB, TEMaTWKy pedepaToB, BHUIBI
CaMOCTOATENbHBIX ~ PabOT, yUHUTHIBAS cnenuduKy TporpaMm  MOJATOTOBKH

CIICHHNAJINCTOB CPCAHCTO 3BCHA, OCBanMBacMoOU CIICIHMAJIbHOCTH.



2. OBIIASI XAPAKTEPUCTHUKA YYEBHOM JUCIHUIIJINHBI
«MATEMATHUKA»

MaremaTika KaK CpEICTBO TIO3HAHHUS JIEHCTBUTEIBHOCTH 00ECIIeYMBACT
pa3BHUTHEC MHTEIUICKTYAIbHBIX M TBOPYECKUX CIIOCOOHOCTEH 00YJaroNIuXcs, pa3BUBACT
UX aOCTpaKTHOE MBINUICHHWE, TIMaMiITh W BOOOpakeHUe, (GOpMHUpPYEeT HaBBIKU
CaMOCTOSITCIIEHOW y4eOHOW JCeSATeNLHOCTH, CaMOOOpa3oBaHUs M caMoOpeau3alluu
JUYHOCTH.

Conmepxanne y4deOHOW MUCHUIUTHMHBI «MaTtemaTtnkay B TpOo(eCCHOHATBHBIX
o0pa30BaTeNbHBIX OpPraHU3alUAX, pPCATH3YIOINUX 00pa30BaTCIIbHYI0 IMPOrPaAMMY
cpennero obmero oOpaszoBanms B mpenenax ocBoeHus OIIOII CIIO nHa O6asze
OCHOBHOTO  oOmiero  oOpa3oBaHMs, OOYCIOBJIEHO  OOIIeHd  HaIEeJICHHOCTHIO
o0Opa3oBaTeIBLHOrO IMpolecca Ha JOCTHKCHHE, JIMYHOCTHBIX, METANpeAMETHBIX |
MPEIMETHBIX PE3YJIbTaTOB OOYYEHHs, YTO BOBMOKHO Ha OCHOBE KOMIICTEHTHOCTHOTO
MOJIX0/1a, KOTOPhIM obecrieunBaeT (hopMUpoBaHHE (YHKIIMOHATHLHOW TPAMOTHOCTH U
BCEX BHUJIOB KOMIICTCHIIHH.

B peaibHOM oOpa3oBaTebHOM Mporecce (OPMHUPOBAHHE yKa3aHHBIX
KOMIICTCHIIMA TPOMCXOJHUT IPU H3YYCHHH KaXJIOH TEMBI, ITOCKOJIBKY BCE BHJIBI
KOMIIETCHIIMI B3aUMOCBSI3aHHbI.

W3ydyenne  oOmieoOpazoBaTebHONW Y4eOHON NUCIUIUIMHBI «MaTemaTHKay
3aBepIiaeTcs IOJIBEJICHUEM HTOTOB B (DOpME DK3aMEHa B paMKax MPOMEKYTOUHOU
arrectanuu cTyneHtoB B mporecce ocBoeHuss OIIOIT CIIO na 0a3e OCHOBHOIO
oO1ero 06pazoBaHus ¢ mojgyueHueM cpeanero ooduiero oopazosanus (I1IICC3).

3. MECTO YYEBHOM JUCIHUIIJIMHBI B YYEFHOM IIJIAHE

YyeOHass gucruiuiiHa «MareMaTtuka» — SBISETCS  yU4eOHBIM  MPEAMETOM
oOsi3aTenbHOM TpeAMeTHOM obOmactu  «Martematnka U uHpopmaTukay DOI'OC
CpeaHero o01Iero oopa3oBaHuUs.

YyeOnass aucruiuimaa «MaremaTuka» Hu3y4daeTcss B 00IIe00pa3oBaTEIbHOM
nukie yuebnoro miana OIIOIT CITO na 6a3e ocHOBHOTO 00ImIero oopa3oBaHus C
moJlydyeHreM cpeanero oomiero oopazosanus (IITICC3).

4. PE3YJIbTATBI OCBOEHU S YYEFHOM JUCHUIIJIUHBI



OcBoenue coxaepxaHusi yueOHON AUCIUIUIMHBL «MaTemaTuka» obecrieunBacT
JTOCTHKEHHUE CTYJIEHTAaMH CJIEAYIONINX PEe3yIbTaTOB:

JUYHOCHIHBIX:

—— c(opMUpOBaHHOCTh TPEACTABICHUN O MaTeMaTHKe KaK YHHUBEPCATbLHOM
SA3BIKE

HayK{, CPEACTBE MOJCIMPOBAHUS SBJICHUM M TPOIECCOB, UACIX M METOJAax
MaTEeMaTHKH;

—— MOHMMAaHHUe 3HAYUMOCTH MaTEeMaTUKHU JIJIsl HAyYHO-TEXHUUYECKOT0 Mporpecca,
c(hOPMHPOBAHHOCTh OTHOIICHHUS K MAaTeMaTHKE KaK K YacTH OOIIedYeIoBeYeCKOn
KyJbTYphl dYepe3 3HAaKOMCTBO C WCTOpHUEH pa3BUTHSI MaTEMaTHKH, 3SBOJIOIHCH
MaTeMaTUYeCKUX UJeH;

—— pa3BUTHE JIOTHYECKOTO MBINIJICHUS, TPOCTPAHCTBEHHOTO BOOOpaKeHUS,
AITOPUTMHYECKON KYJIbTYpPbl, KpUTUYHOCTU MBIIIVICHUS HA YPOBHE, HEOOXOIUMOM JIJIs
Oynyimiei npopecCHOHAIBHON JEATENBHOCTH, ISl MPOAODKEHHS OOpa3oBaHUS U
caMo0Opa3oBaHuUs;

—— OBJIQJICHUE MAaTeMaTUYECKUMHU 3HAHUSIMU U YMEHUSIMH, HEOOXOJIUMBIMU B
MTOBCETHEBHOM JKU3HH, JUISI OCBOCHUS CMEKHBIX €CTCCTBEHHOHAYYHBIX TUCIUTIINH W
JTUCITUTUTHH TTPO(EeCCHOHATBHOTO MUK, IS MOTydeHUs 00pa30BaHUs B 00IaCTsIX, HE
TpeOYIOMUX yriayOJeHHON MaTeMaTHYECKOM MOJrOTOBKH;

—— FOTOBHOCTbH U CITIOCOOHOCTH K 00pa30BaHUIO, B TOM YHCJIE CaMOOOpa30BaHUIo,
Ha TIPOTSDKEHMM BCEH JKM3HU; CO3HATEIbHOE OTHOILIEHHWE K HENpPEepPhIBHOMY
0o0pa30BaHMI0 KaK YCJIOBHUIO YCHEHIHOW MpOPECCHOHAIBHOW U OOIECTBEHHOU
TESATENHHOCTH;

— TOTOBHOCTh U CIIOCOOHOCTh K CAaMOCTOSITEJIbHOM TBOPUYECKOW W
OTBETCTBEHHOU JEATEIHHOCTH;

—— TOTOBHOCThH K KOJUIEKTUBHOU paboTe, COTPYAHUYECTBY CO CBEPCTHUKAMU B
00pa3oBaTeNbHOM, OOIIECTBEHHO IMOJIE3HON, Y4eOHO-UCCIIEeI0BATENbCKON, MTPOSKTHON

H JpYTIux BUAAX ACATCIbHOCTH,



—— OTHOILIEHUE K MPOPECCUOHANBHOMN JESATEIbHOCTH KaK BO3MOXHOCTH y4acTHUsl
B PpCEUICHUH JIMYHBIX, OOIIECTBEHHBIX, TOCYIapCTBEHHBIX, OOIICHAIIMOHAIBHBIX
pooIIeM;

MemanpeomemHpix:

—— YMEHHE CaMOCTOATEJIBHO ONPENEIATh LEIU IEATEIbHOCTH M COCTABIIATH
IJIaHbl  JEATENBHOCTH;  CAaMOCTOSITENIBHO  OCYILECTBISATh, KOHTPOJUPOBATH U
KOPPEKTUPOBAaTh JAEATENbHOCTh, HCIIOJIb30BaTh BCE BO3MOXKHBIE PECYPCHI JIA
JOCTMKEHMSI TOCTABJIICHHBIX I€JIed U peanu3aliy IJaHOB JEATEIbHOCTH; BBIOMPATH
YCHEUIHbIE CTPATETUH B PA3JIMYHBIX CUTYALUIX;

—— YMEHHME NPOAYKTUBHO OOIIATbCS W B3aUMOJEWCTBOBATH B IMpPOIECCE
COBMECTHOM AEATENBHOCTH, YUUTHIBATh NMO3ULUN JPYTUX YYaCTHUKOB JEATEIBHOCTH,
3¢ (PEeKTUBHO pa3penaTb KOH(PJIUKTHI,

—— BJAJICHHE HAaBBIKAMM IIO3HABATEJIbHOM, Y4EOHO-MCCIEAOBATEIbCKON U
IPOEKTHON JESITeIbHOCTH, HaBbIKAMU pa3pelleHus MpoOJeM; CHOCOOHOCTh U
TOTOBHOCTh K CaMOCTOSITEJIbHOMY IIOMCKY METOJIOB pPELICHUsl MPAKTHYECKUX 3aj]1ad,
IIPUMEHEHUIO Pa3JIMYHBIX METOJIOB ITO3HAHNS;

—— TOTOBHOCTb M CIIOCOOHOCTH K CaMOCTOSITENIbHOM HH(OPMAIIMOHHO-
MTO3HABATEJIbHOM JEATEIbHOCTH, BKJIOYas YMEHHE OpPUEHTHUPOBATHCS B PA3IMUYHBIX
UCTOYHUKAaX  UHPOpMalMM, KPUTHUUECKU OLEHUBATh U  HMHTEPIPETUPOBATH
MH(}OpMaLKIO, TOIYyYaeMYI0 U3 Pa3IUYHbIX HICTOYHUKOB;

—— BJAJCHHUE SI3BIKOBBIMU CPEICTBAMHU: YMEHHE SCHO, JIOTHYHO M TOYHO
M3JIaraTh CBOIK TOUYKY 3PEHHSI, HCIIOIB30BATh aJICKBAaTHBIC S3bIKOBBIE CPECTBA,;

—— BJAJICHWE HaBBIKAMU TIO3HABATENHHOW pedrekcun Kak OCO3HAHUS
COBEPILIAEMBIX ACHUCTBUI U MBICIUTENBHBIX MIPOLIECCOB, UX PE3YJbTaTOB U OCHOBAHHUI,
IPaHMI] CBOETO 3HAHMS U HE3HAHMSI, HOBBIX MTO3HABATENIbHBIX 3a/1a4 U CPEACTB JUJISl X
TOCTHKEHUS,

—— LEJEYCTPEMIIEHHOCTh B ITOMCKAX U MPUHATUU PELIEHUH, COOOPa3UTEIbHOCTD
U UHTYHIHS, Pa3BUTOCTh TMPOCTPAHCTBEHHBIX IMPEACTABICHHUM; CIOCOOHOCTH
BOCIIPUHUMATh KPacOTy U TapMOHHUIO MUPA;

npeomemHulIxX:



—— c(pOPMUPOBAHHOCTb NPEJCTABICHUA O MaTeMaTUKE KaK 4YacTH MHUPOBOM
KyJbTYpbl B MECTE MaTeMaTHK{ B COBPEMEHHOHN NMBHWIM3ALIMH, CIIOCO0AX OMHUCAHUs
SABJICHUN PEaJIbHOIO MUPA HA MATEMATUYECKOM S3bIKE;

—— ¢c(hOpMUPOBAHHOCTh TMPEACTABICHUI O MaTeMaTHYECKHX TOHATUAX Kak
BAKHEHIINX MAaTEMaTUYECKUX MOZEIAX, ITO3BOJIAIOIIMX OIMCHIBATh U U3y4YaTh Pa3HbIE
IIPOLECCHl U SABJICHUSA; IIOHMMAaHUE BO3MOXHOCTH AKCHOMATHUYECKOIO ITOCTPOCHUS
MAaTeMaTUYECKUX TEOPUU;

— BJIQJICHUE METOJAMM JO0Ka3aTEIbCTB U AJTOPUTMOB PEILICHMs, YMEHHE UX
IIPUMEHSTH, IPOBOJINTH JI0KA3ATEIBHBIE PACCYKIACHUS B XOJI€ PEUICHUS 3a/a4;

—— BIJIQJICHHE CTAaHJAPTHBIMU IpUEMAaMU pELICHHS pPauUMOHAIBHBIX U
UppanoOHaIbHBbIX,

ITOKA3aTEIbHBIX, CTENEHHBIX, TPUTOHOMETPUYECKUX YPAaBHECHUN U HEPABEHCTB,
UX CHUCTEM; HCIOJb30BAHUE T'OTOBBIX KOMIIBIOTEPHBIX IPOIpaMM, B TOM YHUCIE I
IIOMCKa IIyTU PELICHUS U WUIKOCTPALUU PELICHNs] YPAaBHEHUN U HEPABEHCTB;

——  cOpPMHUPOBAHHOCTh  MPEACTABICHWHA 00  OCHOBHBIX  IOHATHAX
MaTeMaTUYECKOro aHajau3a M UX CBOMCTBAaX, BJIAJICHUE YMEHHUEM XapaKTEPU30BaTh
noBeJieHue (PyHKUUN, UCIIOJIb30BAHUE TOJYYEHHBIX 3HAHUW JUIsl ONMCAHUS U aHaIu3a
pEeabHBIX 3aBUCUMOCTEN;

— BIIQJCHUE OCHOBHBIMM IOHATUAMH O IUIOCKUX M IIPOCTPAHCTBEHHBIX
reoMeTpUYecKux (Urypax, MX OCHOBHBIX CBOMCTBaX; CPOPMHUPOBAHHOCTH YMEHUS
pacrno3HaBaTh Fr€OMETPUUECKHE (PUTypbl Ha YepTEkKaxX, MOJAEISAX U B PEAIbHOM MUDE;
NPUMEHEHNUE M3YYEHHBIX CBOICTB reoMeTpudeckux (puryp u ¢Gopmyin Ay pelieHus
r€OMETPUYECKHX 3a4a4 U 3a7a4 C MPAKTUYECKUM COAECPIKAHUEM;

—— c(OpMHUPOBAHHOCTH MPEACTABICHUI O Mpoleccax U SIBICHUAX, UMEIOIINX
BEPOSATHOCTHBIA XapakTep, CTATUCTHYECKUX 3aKOHOMEPHOCTAX B pPEAJIBHOM MHUPE,
OCHOBHBIX IIOHATUAX JJIEMEHTAPHONW TEOPUU BEPOATHOCTEM; YMEHHM HAXOIUTh U
OLICHUBATh BEPOSITHOCTH HACTYIUIEHUS COOBITUHA B MPOCTEHIIMX MPAKTHYECKUX
CUTyalUsX U OCHOBHBIC XapaKTEPUCTUKHU CIyYaHBIX BEJINYNH;

— BJIaJICHUE HABBIKAMM HCIIOJIb30BAHUSA TFOTOBBIX KOMIIBIOTEPHBIX IMPOIPaMM

IIPU PELIEHUN 3a]1a4.



5. CTPYKTYPA U COJAEP)KAHUE YYEFHOM JUCIHUATIINHBI

BBenenmue

MareMartrka B HayKe, TEXHUKE, YKOHOMUKE, NTHHOPMAIIMOHHBIX TEXHOJOTUIX U
MpakTU4ecKon aestenbHOCTH. Llenu u 3amaun u3ydeHus MaTeMaTUKU MPU OCBOCHUU
npodeccuii CITO u cnenmansaocreit CITO.

Pa3BuTHe NOHATHS 0 YHCTIE

[lenbie u panuoHanbHble uyucia. JlelicTBuTenbHble uucha. [IpubnkeHHBbIC
BbluncieHus. KoMmiekcHbie yncia.

Kopuu, crenenu u 1orapu¢pmsi

Kopuu u crenenn. KopHu HaTypaJlbHOM CTENEHW W3 YUCIAa U UX CBOWCTBA.
CreneHn ¢ palMOHAIBHBIMM  [OKa3zaTelsiMu, UX cBoiictBa. (CreneHu cC
NECUCTBUTENBHBIMA  TOKa3areisiMd. (CBOMCTBA  CTENEHU C  JICVUCTBUTEIbHBIM
MOKA3aTeIIEM.

Jlorapudgm. Jlorapudgm umcaa. OcHOBHOE jorapupmMuyeckoe TOXKIECTBO.
Hlecstuunbie U HarypaibHble Jorapudmel. [lpaBuna nedictBuii ¢ norapudmamu.
IIepexor K HOBOMY OCHOBAHHIO.

IIpeoOpa3zoBanue ajJiredpanvyecKux BbIPAKEeHUI. [IpeoOpazoBanue
paIlMOHAIBHBIX, UPPAIIMOHATBHBIX CTENEHHBIX, MOKA3aTEeIbHbIX U JIOTapU(PMUUECKUX
BBIPAKEHUU.

Ilpakmuueckue 3anamus

Apubdmernueckre JEHCTBUS HaJl YHUCIAMU, HAXOXKICHUE MPUOIMHKEHHBIX
3HAQYCHUN BEJIUYUH M MOTPEIIHOCTEH BBIUUCICHUM (a0CONIOTHOM M OTHOCHUTEILHOM),
CPaBHEHHE YHCIIOBBIX BBIPAKEHU.

BrlunciieHne u cpaBHEHUE KOPHEN. BhIoIHEHNE pacyeToOB C paIMKaJIaMHu.

Pemienne wmppanmoHanbHbIX ypaBHeHMN. HaxoxneHue 3HaYeHHWN CTENEHEW C
panmoHaIbHBIMU NOKa3aTesiMu. CpaBHeHue cteneHei. [IpeobpazoBanus BeIpakxeHUi,
COJIep KalllUX cTerneHU. PelieHune mnoka3arelbHbIX ypaBHEHUU. PellleHre mpukiiagHbix

3aaay.
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Haxoxnenue 3nadeHuit jorapudma mo mpou3BOJIbHOMY OCHOBaHHIO. [lepexon
OT OJHOTO OCHOBaHUS K JpyroMmy. Bprumcnenme u cpaBHeHHE Jorapudmos.
JlorapudmupoBaHue U NOTCHIIMPOBAHNE BBIPAKECHHIM.

[TpubamKeHHbIE BEIYUCIICHUS U PEIICHUS MPUKIaAHBIX 3a/1a4.

Pemenue norapupMuyecKux ypaBHEHHIM.

OCHOBBI TPUTOHOMETPHUU

OcCHOBHBIE IOHATHS

Pannannas mepa yrna. BpamarensHoe nBmxeHue. CMHYC, KOCUHYC, TAHT€HC U
KOTAHTE€HC YHCIIA.

OcCHOBHBIC TPUTOHOMETPUYECKHUE TOXKIAECTBA

®opmynsl npusencHus. @opmyisl ciioxeHuss. opMynbl yABOeHUsT DPopmyibl
NOJI0OBUHHO20 Y2d.

IIpeoOpa3zoBaHusi NPOCTEHININX TPUTOHOMETPHYECKUX BbIPAXKEHUI

[IpeoOpazoBaHre CyMMbl TPUTOHOMETPUYECKUX (PYHKIMH B TPOU3BEICHUE U
MIPOM3BENICHUS B CYMMY. Buipasicenue mpueonomempuieckux yHKyuil uepe3 maHeeHc
NOJIOBUHHO20 AP2YMEHMA.

Tpuronomerpuyeckue ypaBHeHHsI U HEPABEHCTBA

[Ipocreitmue TPUTOHOMETPHUYECKUE YPaBHEHHS. lIpocmetiwue
MpU2oHOMempuiecKue HepaseHcmad.

O0OpaTHble TpuUroHomerpuyeckue (QyHKUMU. ApPKCHUHYC, apKKOCHHYC,
ApKTaHI€HC.

Ilpakmuueckue 3anamus

PaanaHubIi METO M3MEPEHUS YIJIOB BPAILLICHUS U CBA3b C TPAlyCHOU MEPOM.

OCHOBHBIE TPUTOHOMETPUYECKUE TOXKIECTBA, (OPMYJIbI CIOKEHHUS, yIABOCHHUS,
npeoOpa3oBaHUE€ CYMMBbl TPUTOHOMETPUYECKMX (PYHKUMHA B  TPOU3BEACHUE,
npeoOpa3oBaHUE TPOU3BENCHUS] TPUTOHOMETPUYECKUX  (YHKIHH B CymMmy.
[Ipocrelimuye TPUrOHOMETPUIECKHAE YPABHEHUS U HEPABEHCTBA.

OObpaTHbIe TpUrOHOMETpUYECKUE PYHKITUH: ApKCUHYC, apKKOCHHYC, aPKTaHTeHC.

DYyHKIUH, UX CBOMCTBA U I'PauKH.
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®ynkuun. O01acTh ONpeAeNeHUs] U MHOKECTBO 3HAYEHMI; rpapuk QyHKUHUH,
noctpoeHue rpadpukoB QyHKINHN, 3aJaHHBIX Pa3THYHBIMH CIIOCOOaMH.

CBoiicTBa pyHKIMHM. MOHOTOHHOCTB, YETHOCTh, HEYETHOCTh, OTPAHUYEHHOCTb,
nepuoANYHOCTb. [IpoMeKyTKH Bo3pacTaHusi U yObIBaHMsI, HAMOOJbIIIEEe 1 HAUMEHbBIIIEE
3HaYeHUs, TOYKM OKcTpemyma. ['papuyeckas  unHTepnperauus. I[Ipumepsl
(YHKIMOHAIBHBIX  3aBUCHUMOCTEl B peallbHbIX  Ipolieccax M SIBJICHUSX.
ApudmeTrndeckne onepanuu Haa QyHKIUIMU.

Cnoxnas ¢ynkus (kommosunus). [ToHsiTue o HenpepbIBHOCTU (DYHKITUH.

Oo6patHble pynknuu. O0macTh onpenenacHuss U 00J1acTh 3HAUYECHUN OOpaTHOM
bynkun. ['padux o6patHOI PyHKIHH.

CreneHnnble, moKa3aTebHbIE, JJOrapu(pMUIecKHe

U TPUTOHOMeTPUYecKHe (PYHKIHH.

OOpaTHble TpUrOHOMeTpUYecKHe PyHKINH

Onpenenenus GyHKUUN, X CBOICTBA U IpaUKH.

[IpeoOpazoBanusi  rpadukoB.  IlapamienbHbli  TEPEeHOC,  CUMMETpPHS
OTHOCUTEJIBHO OCEH KOOPAMHAT M CUMMETPHS OTHOCUTEJIBHO Hayajla KOOPJIMHAT,
CUMMETPHUSI OTHOCUTENBHO MPSAMOM ) = X, PACTSDKEHHE W C)KaTHE BHIOJIb OCEd
KOOpJIMHAT.

Ilpakmuueckue 3auamus

[Ipumepsl 3aBHCUMOCTEM MEXIy NEPEMEHHBIMU B pEAlbHBIX MpOLEccax W3
CMEXHbIX aucuuiuinH. Omnpenenenue ¢(ynkumid. [locTpoeHne u yrteHue rpapukoB
¢bynkumii. UccnenoBanue dynkuuu. CBOMCTBA JMHEHMHON, KBaAPAaTUYHOM, KYCOYHO-
JUHEWHON U ApoOHO-TMHEHON (yHKIMI. HempepbiBHBIE 1 TEpHOIUYECKUE (PYHKITHH.
CaoiicTBa u rpaduKu CHHYyCa, KOCUHYCA, TAHT'€HCa U KoTaHreHca. O0paTHble QyHKIUN
u ux rpadukn. OOpatHbie Tpuronomerpuueckue Gpynkuuu. [Ipeodpazoanus rpadpuka
¢yukuun. 'apmonndeckue konedbanus. [Ipuknanneie 3anaqu.

[loka3zaTtenbHble, JOrapu(PMUUECKUE, TPUTOHOMETPUUECKUE YpaBHEHUS U

HEPABEHCTBA.
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HAYAJIA MATEMATHUYECKOI'O AHAJIU3A

IMocaenoBareapnocT. CrnocoObl 3amaHMsd H = CBOMCTBA  YHCIIOBBIX
IIOCJIEA0BATEIbHOCTEH.

llonsmue o npedene nocredosamenvrocmu. Cywecmeoganue npeoena
MOHOMOHHOU 02paHU4eHHOU nocn1e008amenbHOCHU. CyMMmupoBaHue
nocieaoBareabHOCTeN. beckoHeuHo yObIBaroIias reoMeTpuyeckas mporpeccust u ee
cymMMa.

IIpouszBoanasi. I[lonsiTue 0 MPOM3BOJHON (PYHKIUU, €€ TEOMETPUUYECKUU U
busznueckuil CMBICI. YpaBHEHHE KacaTelbHOH K rpaduky ¢yHkiuu. [IpousBogHbie
CYMMBI, Pa3HOCTH, IPOU3BEICHHUS], YaCTHBIE. | [pON3BOIHBIE OCHOBHBIX AJIEMEHTAPHBIX
¢yukuuil. IlpuMmeHeHrne NpPOW3BOAHON K MCCIEAOBAHUIO (DYHKUUH U MOCTPOEHUIO
rpadukoB. [Ipoussoonvie 06pamHoll QyuKyuy u KOMROUYUU PYHKYUU.

[IpuMepbl UCMNONB30BaHUSA MPOU3ZBOAHON IS HAXOXKICHHS HAWITYYILEro
pelieHruss B NPUKIAJHBIX 3aJadax. Bropas npous3BoAHAs, €€ TE€OMETPUYECKUA U
bu3nuecKuit CMBICT.

HaxoxaeHnue ckopocTH JUIs mpoliecca, 3aJaHHOro (POpMyIJIoN U rpaguKoM.

IlepBooOpa3nasi 1 uHTerpaJ. [IpuMeHeHUE OMNPENETCHHOTO HWHTErpaia s
HaXOXKJEHUs TUIONIaJN KpUBOJMHENHHON Tpanenuu. ®opmyna Herorona—Ileitonuia.
[Ipumepsl IpuMEHEHUs UHTErpaia B GU3UKE U TEOMETPUHU.

Ilpakmuueckue 3anamus

YucnoBass mocineoBaTeIbHOCTh, CIIOCOOBI €€ 3aJaHusi, BBIYMCICHHUS YJICHOB
nocnenoBarenbHocTu. Ilpenen mnocnepoBarenbHOCTH. beckoHeuHo —yObIBaroias
r€OMETPUYECKAS] IPOTPECCUSL.

IIponsBoaHas: MEXaHUYECKUN U T€OMETPUYECKUIN CMBICI IIPOU3BOIHOM.

VYpaBHeHue kacatenbHo B obmem Buzae. llpaBunma u  popmyiibl
mubdepeHupoBanus,  TaOJMIIA  MPOU3BOJHBIX  DJIEMEHTApHBIX  (DYHKIIHI.
HccnenoBanne (QyHKIMM C TIOMOIIBbIO MpOW3BOAHON. HaxoxaeHwe HamOOmbIIETO,
HAUMEHBIIIETO 3HAUCHUS M SKCTPEMaTbHBIX 3HAUCHNUH (QYHKITUH.

WNurerpan u mnepBooOpasznas. Teopema Hpbrorona-JleitOnuna. Ilpumenenue

HHTCTPaJia K BBIYUCIICHUTO CI)I/I3I/I‘-I€CKI/IX BCJIMYHUH U Hnoma):[eﬁ.
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YPABHEHUA U HEPABEHCTBA

YpaBHeHHsT M CHCTeMbl YpaBHeHUil. PanuonanpHblE, HppanMOHAaJIbHEIE,
[I0KA3aTeJIbHbIE U TPUTOHOMETPUYECKHE YPABHEHUS U CUCTEMBI.

PaBHOCHMIBHOCTD ypaBHEHHI, HEpPAaBEHCTB, cucTeM. OCHOBHBIE IPHUEMBI HX
pelieHus (pa3iaoKeHUe Ha MHOXKUTEIH, BBEJICHUE HOBBIX HEU3BECTHBIX, MOJCTAHOBKA,
rpaduueckuit MeTox).

HepaBencrBa.  PanmonanbHble, UMppalMOHAIBHBIE,  IIOKA3aTEJIbHBIE U
mpuzonomempuyeckue HepaBeHCTBAa. OCHOBHBIE IPUEMBI UX PELLICHMUSL.

Hcnoab3oBanue cBOMCTB U rpa@uKoB QyHKIUN NPU pPelICcCHUN YPABHEHUH
U HepaBeHCTB. Meton uHTepBasioB. M300pa’keHre Ha KOOPAMHATHOW IUIOCKOCTHU
MHOYKECTBA PEIICHUN YPAaBHEHUN U HEPABEHCTB C IBYMs IIEPEMEHHBIMU U UX CUCTEM.

Ilpuknaonwie 3a0auu

IIpruMeHeHne MaTeMaTUYECKUX METOAOB Ul PEIICHUSA COAEP KATEIIbHBIX 3a71a4
U3 pa3INyHbIX 00JacTel HAyKH U MPaKTUKH.

WNHTtepniperanys pe3ynbraTa, y4eT peaJbHbIX OTPAaHUYEHUN.

Ilpakmuueckue 3anamus

Kopuu ypaBaenuii. PaBHocunsHOCTh ypaBHeHUM. [IpeobpazoBanue ypaBHEHUIA.

OcCHOBHBIE NIPUEMBI PELIEHNS YPABHEHUM. PellieHne cucTeM ypaBHEHH.

Hcnonb3oBanne CBONCTB W TpadukoB (YHKUMHA ISl pEllICHUsS ypaBHEHUH U
HEPABEHCTB.

KOMBHUHATOPHUKA, CTATUCTUKA U TEOPUSA BEPOSITHOCTEN

JIeMeHTbl KOMOUHATOPUKH

OcCHOBHBIE TOHATHSI KOMOMHATOPUKH. 3a/1ayd Ha MOJCYET YUCIA pa3MEIIeHUH,
NepPECTaHOBOK, coueTaHuil. Pemenue 3anau Ha nepedop BapuantoB. Popmyna OuHOMA
Herorona. CoiicTBa 6mHOMUHAIBHBIX K03 ummentoB. Tpeyronsuuk [lackamns.

DJIeMEeHThI TEOPHH BEPOSITHOCTEH

CoObITHE, BEPOSTHOCTH COOBITHS, CIOKEHHE W YMHOXEHUE BEPOSTHOCTEH.
[lonsiTHE O HE3aBUCUMOCTU COOBITUNA. JIMCKpeTHas ciyyaliHas BEJIMYMHA, 3aKOH €€
pactpeneneHus. YucioBble XapaKTEPUCTUKUA JMCKPETHOM CIy4alHOM BEJIIMYHHBI.

ITonsTre 0 3aKOHE OOJIBIITNX YHCEI.
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JIeMEHTBhI MAaTEMATHYECKON CTATHCTHKHU

[Ipencrabienne naHHBIX (TaONMIBL, AUArpammbl, rpaduku), TeHepalbHas
COBOKYIIHOCTb, BBIOOpKa, cpenHee apupmeTnueckoe, Meauana. [lonstue o 3agadax
MaTeMaTUYECKOW CTAaTUCTHKU. PemeHne npakTHYeCcKuX 3a7ad ¢ NPUMEHEHHEM
BEPOSATHOCTHBIX METOOB.

Ilpakmuueckue 3anamus

HcTopust pa3BuTHSI KOMOMHATOPUKH, TEOPUN BEPOATHOCTEH U CTATUCTUKU U MX
poilb B pa3iMuHBIX cdepax dYeloBeUYeCKOW Ku3HenesTenbHocTH. [IpaBuia
KOMOMHATOpUKHU. Pernienne KOMOMHATOPHBIX 3aj1ay. Pa3MelleHus, cOYeTaHHus H
nepectanoBkU. bunom Herotona u tpeyronsauk [lackans. [Ipuknagaeie 3agayn.

Kitaccnueckoe onpeneneHue BEPOATHOCTH, CBOMCTBA BEPOSITHOCTEN, TEOPEMA O
CyMME€  BEpOsATHOCTEH. DBrprunmcinenue BeposATHocTter. Ilpukianaele  3agaym.
IIpencrasienue 4nucinoBeIX JaHHbIX. [IpuknagHblie 3aqayn.

I'EOMETPUA

Ilpamvle u niockocmu ¢ npocmpancmee

B3anmHOe pacnonokeHue ABYX NpPsAMBIX B IpocTpaHcTBe. llapasienbHOCTb
psAMOU U TIOCKOCTH. [lapannensHOCTh mmockocren. [lepnenauKyaspHOCTE NPAMON U
IUIOCKOCTH. llepneHauKynsap ¥ HakJIOHHAA. YTOJN MEXAY NPSAMOM M IUIOCKOCTBIO.
JIByrpanHelii yroia. Yroid MexXAy IUIOCKOCTAMU. [lepneHaukynspHOCT IBYX
mwiockocteil. ['eomeTpuyeckue mpeoOpa3oBaHMsi MPOCTPAHCTBA: MapauieIbHBINA
IIEPEHOC, CUMMETPHS OTHOCUTENIBHO INIOCKOCTH.

ITapannensHoe npoexktupoBanue. Ilnomans OpTOroHaJIBHOM  IPOEKIUU.
N300pakeHre NpoCTpaHCTBEHHBIX (UTYP.

MHoOrorpaHHuKH

Bepmunel, pebpa, rpaHu MHOrorpaHHuka. PasBepTka. MHOrorpaHHble YIJIBL.
Brinmykibie MHOrorpanHuku. Teopema Ounepa. [Ipusma. [Ipsimas v HakJIOHHAs MTpU3Ma.
[IpaBunsuas npu3ma. [lapamnenenumnen. KyO.Ilupamuna. [lpaBunmbHas mnupamua.
Yceuennas mupamuaa. Terpasap. Cummerpun B KyOe, B mapajuiesieluIie/ie, B MPU3Me
u nupamuze. Ceuenust ky0a, nmpu3Mbl U nupaMmusl. [lpencraBnenne o mpaBUIIBHBIX

MHOTOIpaHHHKaX (TeTpaszape, Kyoe, OKTas/pe, 10/1eKadApe U UKOCA3PE).
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Tesia 1 MOBEPXHOCTH BPaLLCHUS

Hunuuaap u  KoHyc. YcedeHHbIH KoHyc. OcHOBaHME, BbICOTa, OOKOBas
MOBEPXHOCTh, 0Opasyromias, pazBepTka. OceBble CEUEHU U CEUEHMs, NapaslieiIbHbIe
OCHOBAHMIO.

Hlap u cdepa, ux ceuenus. KacarenpHas miockocTs k cdepe.

HN3mepenust B reoMeTpuu

O0bvem u ero m3mepenue. MaTerpanpHas hopmyrna oobema.

@opmynbsl  o0beMa KyOa, MNPsAMOYTOJbHOIO MapajlieNenuIena, MpU3MBbl,
HAJIUHAPA.

®opmynsl o0beMa MUpaMHuIbl U KOHyca. DopMyIbl IJIOMAAN MOBEPXHOCTEH
HWIMHJIpA U KoHyca. @opmysisl 00beMa 11apa U Iiomaau chepsl.

[TonoGue Ten. OTHOIICHUS TUIOIIAICH MMOBEPXHOCTEH 1 00bEMOB MTOAO0HBIX TE.

KoopauHaThl 1 BEKTOPBI

[IpsimoyronbHas (IekapToBa) cucTeMa KOOpAMHAT B IpocTpaHcTBe. Popmyna
pacCTOSHUS MEXTY IByMSI TOUKaMU. Y paBHEHUS CHEPbl, nI0CKOCU U NPAMOU.

Bekropel. Monynbs Bektopa. PaBeHCTBO BeKTOpOB. CIIOKEHHE BEKTOPOB.
YMHOKEHHME BEKTOpA Ha YUCIIO. Pa3nokeHne BEKTOpa Mo HaIPaBICHUSAM. YTOI MEKIY
nBymsi BekTopaMu. [Ipoekuusi BekTtopa Ha ock. KoopaunaTel BekTopa. CkajsipHOE
IIPOU3BEJCHNUE BEKTOpPOB. McCIonb30BaHHE KOOPAMHAT M BEKTOPOB IIPU PELICHUU
MaTE€MaTUYECKUX U MPHUKIAJIHBIX 3aa4.

Ilpakmuueckue 3auamus

[Ipu3Haku B3aMMHOIO PACHOJIOKEHMS TMPSMBIX. YTOJI MEXIy MPSMBIMU.
B3auMHoe pacrnosiokeHue NpsIMbIX U IUIOCKOCTEeH. llepnenaukynisgp U HakJIOHHAS K
IUDIOCKOCTH. YTOJI MEXAy IMpsSMOM H IUIOCKOCTBIO. TeopeMbl O B3aMMHOM
PacoJIOKEHUU NPSIMON U IIIOCKOCTH. Teopema o TpexX NepHeHANKYIIIpax.

IIpu3HaKyU ¥ CBOMCTBA NapaJUIENIbHBIX U MIEPIIEHIUKYIISPHBIX IUIOCKOCTEH.

PaccrosiHne OT TOYKHM A0 IUIOCKOCTH, OT MPAMOW 0 IUIOCKOCTH, PACCTOSIHUE
MEXITY

IIJIOCKOCTSIMHM, MEXIY CKPEIIMBAIOIIUMUCSA IPSIMBIMHU, MEXAY IMPOU3BOJIbHBIMU

durypamu B mpoctpaHcTBe. [lapamnenbHoe NPOEKTUPOBAHHME W €ro CBOWCTBA.
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Teopema o0 IUIOMIAAM OPTOTOHAJIBHOM MPOEKIUM MHOIOYTOJIbHUKA. B3aumHoe
PaCIOIOKEHUE MPOCTPAHCTBEHHBIX (uryp. PaznuyHbie BUABI MHOTOrpaHHUKOB. Mx
n3o0paxkenus. CeueHus, pa3BepPTKU MHOTOTpaHHUKOB. [1nomans moBepxHocTu. Buibl
CUMMETpUl B TmpocTpaHcTBe. CHUMMETpUsi TE€l BpalleHUs W MHOTOTPAHHUKOB.
Breruucnenne momaneir u oobemoB. BekToprl. JleicTBusi ¢ BekTopamu. JlekapToBa
CHUCTeMa KOOPJHMHAT B MPOCTPAHCTBE. YPABHEHHE OKPYKHOCTH, Chephl, MIOCKOCTH.
Paccrosaue mexnay Toukamu. J[eMCTBUA C BEKTOpAaMH, 3aJaHHBIMU KOOpJIMHATaMH.
CxansipHOE€ NMPOU3BEACHHUE BEKTOPOB. BEKTOpHOE ypaBHEHHE MPSIMOW M TUIOCKOCTH.

Hcnonp3oBaHue BCKTOPOB IIPpHU AOKA3aTCIbCTBC TCOPEM CTCPCOMCTPHUMN.

IIpuMmepHbIe TeMbI pepepaToB (I0KJIAT0B)

- HenipepbiBHBIE 1pOOH.

- IIpumeHeHue CII0KHBIX MPOLEHTOB B DJKOHOMUYECKUX pacyeTax.
- [TapamiensHOE IPOEKTUPOBAHKE.

- CpeiHME 3HAYECHHS U UX TPUMEHEHUE B CTATUCTHUKE.

- BextopHoe 3a1anne NpsIMBIX U IIJIOCKOCTEN B IPOCTPAHCTBE.
- Clio’keHHe TApMOHUYECKUX KOJICOaHHI.

- I'paduueckoe pemieHue ypaBHEHH 1 HEPABEHCTB.

- [IpaBunbHBIE U TOITYNIPABUIBHBIE MHOTOTPAaHHUKH.

- Konnueckue ceueHust 1 X TPUMEHEHUE B TEXHUKE.

- [lonsitue nuddepennuana u ero NPUIOKEHHS.

- CxeMbl TOBTOPHBIX UCTIBITAHUI bepHyiun.

- UccnenoBanne ypaBHEHHM U HEPABEHCTB C TapaMETPOM.
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6. TEMATUYECKOE IIVIAHUPOBAHUE
[Ipu peanmzanum cojaeprkaHus 001e00pa3oBaTeIbHON YUEeOHOW TUCITATIINHBI
«Marematuka» B mnpezaenax ocBoenus OIIOIT CIIO na 6aze OCHOBHOro 0OIIEro
oOpa3oBaHus ¢ OJydeHHEeM cpenHero oomero oopaszoBanms ([ITICC3) makcumanpHas
ydeOHas Harpy3ka o0yJaronuxcsi COCTaBIIseT:
no cneuuanbHoctd CIIO rymanutapnoro mnpoduns 54.02.01 duzaiin (1o
orpacisiM) — 156 vac., u3 HUX aynuTopHas (0Os3aTeNbHAs) Harpy3ka OO0yJaroIIMXCs,

BKIIIO4YaA ITPAKTUICCKUC 3aHATUA, - 78 yac.

O0beM yueOHOM JMCUUIIIMHBI M BUBI Y4eOHOH padoThI

Bup yueOHoI padoThI Oovem yacos
MakcumasbHasi yueOHasi HAarpy3ka (Bcero) 156
Oo0s13aTesIbHAA ayJAUTOPHAS yueOHAasi HATPY3Ka (BcCero) 156

B TOM YHUCIJIC.

nabopaTopHbIE pabOTHI

56
IPAKTUYECKUE 3aHATHS

CamocrosiTesibHasi paboTa o0y4uaroierocsi (Bcero) —

B TOM YHUCJIC.

BueaynutopHas ~ camocrosiTenbHas — pabota  (cooOuieHwus,
pedepartsl, JOKIabI, COUMHEHHUS)

[TpomesxyTounas arrecranus B popme auddepenimpoBanHoro 3a4eta (1 cemectp);
sK3aMmeHa (3 cemectp)

TemMaTnyecKu MJIaH

Bua yueOHoii padoThI KoJsmmyecTBo yacos

AyIUTOpHBIE 3aHATHUS.
Coneprxanne 0OydeHus.

Beenenue 2
Pa3zBuTHe noHATHA O YKCIE 10
KopHu, crenenu u jorapudmsl 16
[IpsimMbI€ M TNIOCKOCTH B TPOCTPAHCTBE 14
Kombunaropuka 10
KoopauHnatel 1 BEKTOpHI 10

OCHOBBI TPUTOHOMETPHUH 16
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DOyHKIMHU ¥ TpaQuKu 16
MHOrorpaHHUKH U KpyIJible TENa 20
Hauana MaremMaTH4eCcKOro aHajin3a 14
WNuTerpan u ero npuMeHeHue 8
DJIEMEHTBI TEOPUU BEPOATHOCTEN U 10
MaTE€MaTUYECKOU CTaTUCTUKH

YpaBHEHUS U HEPABEHCTBA 10
Bcero 156
[IpomexyTrouHas aTttectauus B popme

JK3aMeHa

7. XAPAKTEPUCTUKA OCHOBHBIX BUJIOB JEATEJIBHOCTU CTYJAEHTOB

Conepsxanue 00yueHust XapakTepucTuKa  OCHOBHBIX  BHJOB  y4eOHOUH
NEATEIPHOCTH O0yJaromuxcs (Ha ypOBHE YYEOHBIX
JIeUCTBUI)

Beenenue O3HakoMJIEHHE C POJBI0O MaTeMaTUKU B Hayke,
TEXHUKE, HKOHOMHUKE, UH(OPMAITMOHHBIX

TEXHOJIOTUAX U MPAKTUUECKON JEATEIIbHOCTH.
O3HakoMIIEHHE C LEIsIMUA M 3aJadyaMyd  H3Yy4YCHHS
MaTeMaTuku TIpu ocBoeHun mnpodeccuii CIIO u
crnermaneHocter CI1O

Pa3Burne nonaTus Beimonnenne  apudmeTrHueckux — JICUCTBUNA  HaJ
0 ymcJie YHCJIAMU, COYETasl YCTHBIE U MUCbMEHHBIE ITPUEMBI.
Haxoxnenvne nmpuOMMKEHHBIX 3HAYCHUN BEITUYUH U
NOTPENIHOCTeW  BBIYMCICHUM  (aOCOJMIOTHOM U
OTHOCHUTEIBHON); CPAaBHCHHUE YHCIIOBBIX BBIPAKCHUH.
Haxoxnenne ommbok B  IpeoOpa3oBaHHSIX U

BBIYUCIICHUAX

KopHu, crenenu, jora- O3HaKOMJICHHME C TIOHATHEM KOpPHS #-M CTEIEHH,

pudmMbI CBOWMCTBAMH pAJIMKaJIOB M IIPaBWJIAMH CPaBHECHUS
KOPHEH.

@OpMyIMPOBAHHUE OIPEICICHA KOPHA W CBOMCTB
KOpHEWU. DBpruncnenne w©  CpaBHEHHE  KOPHEH,
BBITIOJTHEHUE MPUKUIKHA 3HAYEHUS KOPHSI.
[TpeobpaszoBanue YHUCJIOBBIX u OYKBEHHBIX
BBIPAKEHUM, COAECPIKAINX PATUKAIIBI.

BrinonHenue pacueroB mo (opmynam, coaepiKaium
paJMKalbl, OCYIIECTBIISAI HEOOXOAMMBIE MOJCTAHOBKU
U IpeoOpa3oBaHUsI.

OnpeneneHne  paBHOCWIBHOCTH — BBIPAXKEHUH  C
paaukanamu. PemeHne nppallMOHAIBHBIX YPABHEHHUIA.
O3HakoMJICHHE Cc MIOHSATHEM CTEIICHU Cc
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JICCTBUTEIILHBIM ITIOKA3aTECIICM.

Haxoxnenue 3HAYCHUW CTENEHH, HWCIOJIb3ysA IIpU
HEOOXOIMMOCTH

MHCTPYMEHTAJIBHBIEC CPEACTBA.

3anuchIBAaHUE KOPHS M- CTENEHM B BHUJE CTEICHU C
JTpOOHBIM IMOKa3aTesieM U Ha000POoT.
@opMyIMPOBAHUE CBOMCTB CTEICHEH. Brrumcinenue
CTEIICHEeH C paloHaIbHBIM MoKa3aTesieM,
BBITTIOJTHECHHE MIPUKUJIKA 3HAUCHMUS CTCIICHH,
CPaBHEHHE CTEIICHEN.

[TpeoOpazoBanue YHCJIOBBIX u OYKBEHHBIX
BBIDOKCHUN, COJCPXNKAIIUX CTENEHH, TMPUMEHSIS
CBOMCTBA. Pelnienre noka3aTeabHbIX YPaBHEHU .
O3HakOMJIEHHE C MPUMEHEHUEM KOPHEW U CTENEeHeu
IPU BBIYUCICHUU CPEIHUX, JACICHUUA OTpEe3Ka B
«30JI0TOM Ce€UeHUN». Pelenne npukiiagHbix 3ajay Ha
CJIOYKHBIE ITPOLICHTHI

IIpeoOpa3oBanue ajre-
OpanuyecKux
BbIPaKEeHUM

Brimonxenune npeobpazoBaHui BBIPAKEHUN,
npUMEHEeHHue (OopMys, CBSI3aHHBIX CO CBOMCTBaMU
CTeNeHe! u JorapupmMoBs.

Onpenenenue  00JacTH  JONMYCTUMBIX — 3HAYEHUI
JorapuMuIecKoro BBIPAXKECHUS. Pemenne
JorapuMUUECKUX YpaBHEHHIMA

OCHOBBI TPUTOHOMETPHUH

OCHOBHBIC MOHATHUSA

N3yueHne paauiaHHOTO METOJa W3MEPEHHUs YIJIOB
BpAllICHUd M UX CBSA3M C TPaayCHOM MEpOM.
N300pakeHre YriaoB BpalleHUs Ha OKPYKHOCTH,
COOTHECEHHE BEJIMYUHBI YTJIA C €r0 PACIOI0KEHUEM.
DopMyIUPOBAHUE ONpECTICHUI
TPUTOHOMETPHUCCKUX (YHKIIMHA JJII YTIIOB MTOBOPOTA
U OCTPBIX YIJIOB MPSIMOYTOJIBHOTO TPEYroJIbHUKA M
00BCHEHHE UX B3aMMOCBSI3H

OcHOBHBIC TPUTOHOME-
TPUYECKHE TOKAECTBA

[Ipumenenue OCHOBHBIX  TPUTOHOMETPHUYECKUX
TOXIECTB TUTSt BBIYHCIICHUS 3HAUYCHUN
TPUTOHOMETPUUECKUX (DYHKITNI MO OAHON U3 HUX

IIpeoOpa3zoBanus npo-
CTeHIINX
TPUTOHOMETPH-
YeCKHX BbIPAaKeHNH

W3ydeHne OCHOBHBIX (OPMYIT  TPUTOHOMETPHHU:
(bopMysbl CIOXKEHHMSI, YIBOEHHUs, IpeoOpa30BaHUs
CYMMBbI TPUTOHOMETPUUECKUX (PYHKITUI

B IIPOM3BEACHUE M TIIPOU3BEIACHHS B CYMMy H
IIPUMEHEHUE pu BBIYMCIIEHUN 3HA4YECHUS
TPUTOHOMETPUYECKOTO BBIPAYKEHHSI M YIIPOLIEHHUS €TO.
O3HaKOMIIEHHE CO CBOMCTBAMU CHMMETPHUM TOYEK Ha
CAUHUYHON OKpPYKHOCTH U IPUMEHEHHE UX I
BbIBOJIa ()OPMYJI IPUBEIECHUS
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IIpocreiiiine TPUroHo-
MeTpHYecKue ypaBHe-
HUS U HEPABEeHCMEa

Pemenune no ¢opmyraM U TPUTOHOMETPUUYECKOMY
Kpyry IIPOCTENIINX TPUTOHOMETPUYECKUX
YpaBHEHUM.

[TpumeHeHrne oOUIMX METONOB PELICHUS ypaBHEHUU
(mpuBefeHNE K JUHEHHOMY, KBaJIpaTHOMY, METOA
pa3ioKEHUs] Ha MHOXKUTENH, 3aMEHbl MEPEMEHHOM)
IIPU PEIICHUU TPUTOHOMETPUUYECKUX YPABHEHUN.
YMeHue oTmedaTp Ha Kpyre PEmIeHUs MPOCTEUIINX
TPUTOHOMETPUUECKUX HEPABEHCTB

APKCHHYC, aPKKOCHHYC,
APKTAHI'C€HC YHCJIA

O3HakoMJIEHHE c ITOHSATHEM oOpaTHBIX
TPUTOHOMETPUUECKUX (DYHKITHIA.

W3yyeHnue ormnpeneneHuid apKCUHyca, apKKOCHHYCA,

apKTaHIe€HCa 4yuca, dbopMynupoBaHue UX,
U300pakeHne Ha €AUHUYHON OKPYXHOCTH,
IIPUMEHEHUE IIPU PELICHUU YPABHEHUN

DYyHKIUHU, UX CBOMCTBA U rpaduku

DYyHKIUU. O3HaKOMJIEHHE C IOHATHEM MEPEMEHHOM, PUMEPAMU

IHonsTHe 0 | 3aBUCUMOCTEN

HelnpepbIBHO- MEXK1Y EPEMECHHBIMU.

CTH QYHKUIMH O3HakoMJICHHE C TIOHSATUEM Tpaduka, ONpe/IeSICHHUE
OPUHAJICKHOCTH  TOYKH  rpaduKky  (QyHKOUU.
Onpenenenue o dbopmyie pocTenen
3aBUCUMOCTH, BHJa €€ rpaduka. Belpaxenue 1o
dbopmyIie 0JHOM IEpEMEHHON Yepe3 IpyTHe.
O3HakoMJieHHE  C omnpeneneHueM  (yHKIINH,
dbopMyIMpOBaHKE €TO.
Haxoxnaenue oOnacTu ompeneiaeHuss U 00JacTu
3Ha4YCHUM PYHKITUU

CBoiicTBa QyHKUIMH. O3HakoMIIEHHE C NOpUMepaMHd (PYHKIUMOHAIBHBIX

I'padpuueckas unrep- 3aBUCUMOCTEN B pPEAJbHBIX MPOILECCAX U3 CMEXKHBIX

nperauus. [Ilpumepsi JTUACIUTLIVH.

(pyHKUMOHAJIBHBIX 3a- O3HakOMJIEHHE C JI0KA3aTEJIbHBIMH PaCCyKICHUSMHU

BUCUMOCTEH B | HEKOTOPBIX

peanbHbIX CBOMCTB JIMHEMHOW MW KBaJApaTHUYHON (PYHKIUH,

nmpomeccax u ABJICHUAX

MPOBEJICHUE HCCIECAOBAHMUS JIMHEWMHOM, KYyCOYHO-
JUHEHHOW, JpOOHO-TMHEHHONW ¥ KBaJapaTHYHON
dbyHkuumii, moctpoenue ux rpaduxos. Iloctpoenue u
yreHue rpadukoB Qyukiuit. MccnenoBanue QyHKIMH.
CocraBneHue BUJ0B PYHKIUN MO JAHHOMY YCJIOBHIO,
pelieHue 3aaad

Ha DKCTPEMYM.

BrimonHenne npeobdpazoBanuii rpaduka GyHKIIMH

OOpaTHble pyHKIUH

W3ydenne moHsTHS 00paTHOUM (PYHKIIMU, OTIpEAeTICHUE
BUJa M TOCTpoeHue rpaduka obOpaTHOU (yHKIHH,
HaxOXKIECHUE ee 00JIacTh
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ompeneneHuss U oOnacTu 3HaueHud. [IpumeneHue
CBOMCTB ()YHKIMU TpPU HUCCIEIOBAHUU YPAaBHCHUU U
peLIeHUN 3a71a4 Ha SKCTPEMYM.

O3HaKOMJICHHE C TIOHSITUEM CJIOKHOUN (PYHKIIUU

CreneHHble, TIOKa3a-
TEJbHBIE, JIoTapu(Mu-
YEeCKHE U TPUTOHOME-
TpuyecKue GpyHKIUH.
OObpaTHbIe TPUTOHOME-
Tpuueckue QyHKIUU

Boiuucinenne 3HaueHUN QYHKIUNA 1O 3HAYCHUIO
aprymenTta. OnpeneneHue II0JIO0KEHHS TOYKH Ha
rpaduke 1o ee KoopAuHaTaM U HA00OPOT.
Hcnonbs3oBanue CBOMCTB (YHKIMM HJiE CpaBHEHUS
3HAYEHUM CTENEHEN U JIorapu(MoB.

[TocTpoenue rpauKoB CTEIIEHHBIX 151
JorapuMUIecKux QyHKIIUA.

Pemienne mokazaTenbHBIX W JOTapUPMUYECKHX
YPaBHEHUM U HEPABEHCTB IO U3BECTHBIM AJITOPUTMAM.
O3HakoMJICHHE c MTOHSATHEM HEIPEPHIBHOM
nepuoanueckor GpyHkuuu, GopMyIMpoBaHUE CBOMCTB
CHHYCa U KOCHHYCA, [IOCTPOEHUE UX

rpaduKoB.

O3HakoOMJIECHHE C  TOHATHEM  TapMOHHYECKUX
Kosie0aHull U MpuMepaMyu TapMOHUYECKUX KoseOaHui
JUIs  ONHCaHUs TMPOIECCOB B (PU3UMKE U JPYTrUx
00JacTsIX 3HaHUS.

O3HakoMJIEHHE c MOHATHEM pa3pbIBHOMI
nepuoandeckor GpyHkuuu, GopmMyIrpoBaHUE CBONCTB
TAHTE€HCA ¥ KOTaHTeHCa, TOCTPOCHUE UX IPa(HUKOB.
[Ipumenenne CBOWCTB (YHKIMIA A7 CpaBHEHUS
3HAYEHUH TPUTOHOMETPUYECKUX (YHKIUH, pEIIeHUs
TPUTOHOMETPUUYECKUX YPABHEHUM.

[Toctpoenue rpaguKoB 0oOpaTHBIX
TPUTOHOMETPUUYECKUX (YHKUMUNH U ONpeJesieHue 10
rpadukam UX CBOMCTB.

Boinosnnenue npeoOpa3zoBaHusi rpauKkoB

Hauana MmaTeMaTHueCcKoro aHaiams3a

ITocnenoBarenprHOCTH

O3HakoMJIEHUE C HOHITHUEM YUCIIOBOU
IIOCJIEAOBATEALHOCTH, CIOCOOAMU €€ 3aJaHmus,
BBIUHCJICHUSIMH €€ YJICHOB.

O3HaKoOMJICHHE C IIOHATHUEM npeacia
IIOCJICA0BATCIIBHOCTH.
O3HakoMJICHHE C BBIYHCIICHHCM CYMMUBI

OCCKOHEYHOTO0  YHUCJIOBOIO psAla Ha  IpUMEpPE
BBIYHCIICHUSI CYMMBbl  OECKOHEYHO  yOBIBarouiei
r€OMETPUYECKON TPOTPECCHUM.

Pemenne 3amau Ha npuMeHeHue (HOPMYIIbI CYMMBI
OECKOHEYHO yObIBaro1eit reOMETPUYECKON
IPOrPECCHH

Ilpou3BoaHas U ee MPHU-

O3HaKOMJICHHE C TIOHSITUEM MTPOU3BOIHOM.
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MECHCHHEC

Wzyuenue u GopmMyaupoBaHUE €€ MEXaHMYECKOTO U
F€OMETPUYECKOIO CMBICIIA, HW3Y4YEHHE aIrOpuTMa
BBIYMCJICHUS MPOU3BOJHON HAa MPUMEPE BBIUHUCIICHHS
MIHOBEHHOM CKOpPOCTH U YIJIOBOro Koag¢duuueHTta
KacaTeJIbHOM.

CocraBiieHne ypaBHEHUS KacaTeJIbHOM B 00IIEM BU/IE.
YcBoenue mnpaBui auddepeHnupoBaHus, TaOIUIIBI
POU3BOJIHBIX

JJEMEHTapHbIX  (QYHKOUH,  NOpUMEHEHHe IS
mubdepeHurpoBaHus GyHKLIHH, COCTaBJICHUS
YPaBHEHHUSI KaCATEIbHOM.

W3ydyeHnne TeopeM O CBSI3M CBOWMCTB (YHKIIMH U
IPOU3BOJHON, (POPMYJINPOBKA UX.

[IpoBenenue C IIOMOILBIO IIPOU3BOJAHON
UCCIIeIOBaHMs PYHKIMHU, 3aJaHHOU (HOPMYIIOH.
VYcraHoBneHHEe  CBSI3U  CBOMCTB  (pyHKUMH U
IIPOM3BOJHON MO UX rpauKaM.

[IpumeHeHne MPOU3BOAHOW I PEIICHMs 3aJad Ha
HaX0K/IEHWE HauOOJBIIETO0, HAUMEHBIIETO 3HAYCHUS
Y Ha HAXOXJACHHUE SKCTPEMYyMa

IlepBooOpa3zHas
U MHTErpaJ

O3HakOMJICHHME C  TIOHSATHEM  HHTerpajga M|
epBOOOPa3HOIA.

W3ydenne mpaBmiia BBIUKCICHHS TMEPBOOOpa3HONW U
teopembl HptoToHa— JlelOnuna.

Pemenne 3amau Ha CBS3b MEpPBOOOpa3HON U ee
MPOM3BOJHON, BBIYMCICHHE TEpBOOOpa3HON 7St
JAHHOM (QYHKIUU.

Pemenue 3amau Ha MpPUMEHEHME WHTErpaia Jjs
BBIUMCIICHHS] (PU3NUECKUX BEIMYMH U ILIOMIAEH

yr)aBHeHHSI H HEPABCHCTBA

YpaBHeHUA U CHCTEMBI
YPaBHEHU U
HepaBencrBa u cucre-
MBI HEPABEHCTB € AByMH
nepeMeHHbIMHU

O3HakOMJIEHHE C TPOCTEUIINMH CBEACHUSMH O
KOpHSIX aNreOpanyeckux ypaBHEHUH, MOHITHIMU
VCCIICIOBAHNS YPABHEHUN U CHCTEM YPABHEHHUM.
N3ydeHne Teopur paBHOCUIBHOCTH YPABHEHHU U €€
npuMeHeHus.  lloBropenme — 3amMcu  pelIeHUs
CTaHAAPTHBIX YPAaBHEHHI, MPUEMOB MPe0oOpa30OBaHUs
YPaBHEHUM 11  CBEICHUS K  CTaHAAPTHOMY
YPABHEHHUIO.

Pemenune palMOHAIBHBIX, MppalMOHAIbHBIX,
II0KA3aTEIbHBIX U TPUTOHOMETPUUECKUX YPABHEHUN U
CUCTEM.

Hcnonb3zoBanue CBOMCTB U TpadukoB (PYHKIUN s
peuieHuss  ypaBHeHUW. [lOBTOpeHHME  OCHOBHBIX
IIPUEMOB PELIECHUS CUCTEM.

Pemienne ypaBHEHMI C NPUMEHEHHUEM BCEX IPHUEMOB
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(pa3nmokeHUsT Ha MHOXXHUTEIHM, BBEIACHHS HOBBIX
HEU3BECTHBIX, MMOJCTAHOBKH, TPaUIECKOTO METOA).
Pemenune cucteM ypaBHEHWH C TpPUMEHEHHUEM
Pa3IUYHBIX CIIOCOOOB.

O3HakOMJICHHE C OOIIMMHU BOTPOCAMH  PCIICHHS
HEPAaBCHCTB W WCIOJIh30BAaHUE CBOWCTB M TpaduKOB
(YHKITUI TPU pEIICHHH HEPABCHCTB.

Pemenne HepaBEeHCTB M CHCTEM HEPaBEHCTB C
PUMCHECHHUEM Pa3JIMYHBIX CIIOCOOO0B.

[TprMeHeHHe MaTEMaTHYECKUX METOJIOB JIJISl PEIICHUS
COJIEpXKATEIbHBIX 3aJa4 W3 pa3IndHbIX oOJacTei
HAyKH ¥ TPAaKTHKH. IHTepIpeTHpOBaHHUE PE3yJIbTATOB
C YYETOM PEaJIbHBIX OTPAHUYCHUH

JieMeHThl KOMOMHATOPUKHU, TEOPUH BEPOSATHOCTE U CTATHCTHKH

OcHOBHBIE TOHATHSA
KOMOHHATOPUKH

N3yyenue mpaBuia KOMOWHATOPUKH M TPUMEHEHUE
Opy  pelIeHHd KOMOMHATOpHBIX 3ajnay. Perenue
KOMOMHATOPHBIX 3aJlad METOJOM Iepedopa H IO
npaBWiy yMHOXEHUA. O3HAKOMJIEHHE C TOHSATUAMHU
KOMOMHATOPUKHU:  pa3MEIICHUSIMHU,  COYCTAHUSIMHU,
NepeCTaHOBKAMU W (OPMYJIaMH JJISI MX BBIYHCIICHUS.
OOBsicHeHHE U TPUMEHEeHHE (GOPMYJT JIJIsl BBIYUCIICHUS
pa3MelIeHnd, TMEepPecTaHOBOK M COYETaHUW Mpu
pelIeHun 3aad.

O3HaKoMIIeHHE C ounomom  HproToHa m
TpeyroibHUkoM Ilackang. Pemenune mnpakTrdeckux
3a7a4 C HCIOJIb30BAHMEM TMOHATH MW MpaBUI
KOMOWHATOPUKHU

DJIeMEeHTbI TeOpPUH
BEPOSITHOCTEM

N3ydeHne KI1acCU4eCKOro ONpEaEIEHNs BEPOSITHOCTH,
CBOWMCTB  BEPOATHOCTH, TEOPEMBI O  CyMMeE
BEPOSATHOCTEU. PaccMoTpeHne npuMepoB BBIUUCIICHUS
BEpOSATHOCTEW. PemeHne 3amady Ha BBIYMCIICHUE
BEPOSTHOCTEU COOBITHI

IIpeacraBienne TaHHbIX
(TabdaMubl, JUATPAMMBI,

rpagukm)

O3HaKOMJICHHE C MPEICTABICHUEM YHUCIOBBIX JAHHBIX
M HX XapakTepucTukamu. PenieHne mNpaKTUYECKUX
3a/1a4 Ha 00pabOTKY YMCIIOBBIX JAHHBIX, BBIYUCIICHUE
MX XapaKTEPUCTUK

I'eomerpus

IIpsiMbIe M IIOCKOCTH
B IPOCTPaHCTBE

DopMyJIMPOBKA U MPUBECACHHUE  JIOKA3aTEJIbCTB
MIPU3HAKOB B3aMMHOTO PACIOJIOKEHUS MPSAMBIX U
TUIOCKOCTEN. Pacrio3HaBaHue Ha 4epTekax U MOAEIAX
pPA3JIMYHBIX  CIy4YaeB B3aMMHOIO  PAacCIOJIOKECHUS
MNPSAMBIX M TUIOCKOCTEM, apryMEHTHPOBAHUE CBOUX
CYXKICHHUM.

@opMyJIMPOBAHUE  OMPEIACICHUM, TMPU3HAKOB U
CBOMCTB MHApaJUICIbHBIX M NEPHCHIUKYISPHBIX
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IJIOCKOCTEW, IBYTPAHHBIX U JTUHEHHBIX YTJIOB.
BrinonHeHne MOCTPOEHHs YIIOB MEXIy IPSMBIMU,
OpSIMOM M IUIOCKOCTBIO, MEXIY IIIOCKOCTSIMU 10
ONMCAHUIO U PACIIO3HABAHUE UX HA MOJEIISIX.
[IpumeHeHne NpHU3HAKOB M CBOWCTB PAaCHOJIOKECHUS
IPSIMBIX U IUIOCKOCTEW TP PELICHNN 3a/1a4.
N300paxeHne Ha PUCYHKaX U KOHCTPYHPOBAHHE Ha
MOJENAX  MEPNEeHIUKYJISIPOB M  HAKIOHHBIX K
IUIOCKOCTH, TMPSAMBIX, MapajulesIbHbIX IUIOCKOCTEH,
YIJI0B MEXAY MPSMOM U IUVIOCKOCTBhIO M1 00OCHOBaHUE
IIOCTPOCHHS.

Pemienne 3amady Ha BBIYMCIEHHE T'€OMETPUYECKHUX
Beau4YuH. ONUCBIBAaHUWE pACCTOSHUSA OT TOYKU JI0
IUIOCKOCTH, OT MPsAMONH JO IIOCKOCTH, MEXIY
IJIOCKOCTSIMU, MEKy CKPEIIUBAOIIUMUCS IIPSIMBIMH,
MEX/1y POU3BOJIbHBIMU (PUT'YpaMU B IPOCTPAHCTBE.
@opMyJIMPOBAaHUE U JIOKA3bIBAHUE OCHOBHBIX TEOPEM
0 PacCTOSTHUAX

(TeopeM CyLEeCTBOBaHMs, CBOMCTBA).

N300paxeHne Ha YepTekax U MOJCISIX PACCTOSHUS U
o00oCHOBaHHE CBOMX CyxAeHuid. OmnpeneneHue u
BBIYKCIICHUE paccTostHUI B IIPOCTPAHCTBE.
[Ipumenenue QopMysn W TEOpeM IUIAHUMETPUU IS
pelIeHns 3a1a4.

O3HakoMJIECHME €  IIOHATHEM  IAPAJLIEIBHOIO
IIPOEKTUPOBAHHUS 17} €ro CBOMCTBaMH.
DopMyJIMPOBAHNE TEOPEMBI O ILIOIIAIN OPTOrOHAJIb-
HOM NPOEKIIMA MHOI'OYTOJIbHUKA.

[TpumeHneHue Teopun 1151 000CHOBaHUS IOCTPOCHUN U
BBIYMCIICHUA. APTyMEHTUPOBAHUE CBOUX CYXKICHUM O
B3aMMHOM PAaCIOJI0KEHUU TPOCTPAHCTBEHHBIX (PUTYD.

MHOrorpaHHUKH

Onncanne W XapakTepUCTHKA pa3JIMYHBIX BHJIOB
MHOTOTPAHHHUKOB, IIEPEYHCICHHE HUX OJJIEMEHTOB H
CBOMCTB.  M300pakeHne  MHOTOTPDAaHHUKOB U
BBIIIOJIHEHHE TOCTPOCHHMSI Ha H300paKeHUsX U
MOJENSAX MHOTOTPAHHHUKOB. BpIUKMCIIEHHE JTMHEWHBIX
3JIEMEHTOB U YIJIOB B IIPOCTPAHCTBEHHBIX
KOH(UTypauusx, apryMEHTHUPOBAHUE CBOHUX
Cy)kneHuil.  XapakTepucThKa U HM300pakeHue
CEUCHMS, Pa3BEPTKH MHOTOTPAHHUKOB, BBIYHCIICHUE
mIomaaen nosepxuocreut. Ilocrpoenne npocrenmmx
ceyeHuil Ky0Oa, mpu3Mbl, nupamuibl. lIpumeHeHue
($akToOB U CBEJICHUI U3 INIAHUMETPHUH.

O3HakomIIeHHE c BUJAMHU CUMMETpUIL B
IPOCTPAHCTBE, (POPMYJIMPOBAHUE OMNPEACICHUA U
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CBOMCTB. XapaKTEepPUCTUKAa CUMMETPUU TEJ BPaAILLCHUS
151 MHOT'OI'PaHHHUKOB. IIpumenenue CBOMCTB
CHUMMETPUU IIPU PELICHUH 3a/]1a4.

Hcnonb3oBaHne  MNpUOOPETEHHBIX  3HAHUU IS
VICCIIEIOBAHUS U MOJEIIMPOBAHUS HECIOKHBIX 3a/1a4.
N300paxkeHre  OCHOBHBIX  MHOTOTPDAHHUKOB U
BBINOJIHCHUE PUCYHKOB MO YCIIOBUSIM 3a]1a4

Tena u moBepxHOCTH
BpallleHUs!

O3HakoMyieHHE € BUJAMH  TE€I  BpAIlCHWS,
dbopMyIHpOBaHUE UX ONPECTCHUN U CBOMCTB.
@opMyIMpPOBAHUE TEOPEM O CEYECHHHM Iapa
TUTOCKOCTBIO M TNTOCKOCTH, KacaTeIbHOH K cdepe.
XapakTepucTuka U M300pa)K€HUE TeJ BpPAILICHUS, UX
pPa3BEPTKH, CEUCHUS.

Pemenue 3anad Ha mOCTpOEHNUE CEUEHUM, BEIYUCIIEHUE
JUIMH, PacCTOSIHWM, YTIIOB, Iutomanci. IIpoenenue
JIOKAQ3aTeNbHBIX PACCyKIACHUN

npu  peumeHuu  3axad. lIpumeHeHune  CBOWCTB
CHMMETPHH IIPU PEIICHUH 3a]1a4 Ha Teja Bpa-

nieHusi, komOouHanuio ten. M300pakeHne OCHOBHBIX
KPYIJIBIX TEJ U BBITIOJIHEHUE PUCYHKA I10

YCJIOBHIO 3aJa41

HN3mepenus B

reoMeTpuu

O3HakoMJICHHE C NOHATHSAMHU INIOMAAA M 00BeMa,
aKCHOMaMH U CBOMCTBaMH.

Pemrenune 3agady Ha BBIYMCICHHE INIOIIANEH INIOCKUX
Gburyp C IPUMEHEHHUEM COOTBETCTBYIOMUX (HOPMYI H
($haKTOB U3 INIAHUMETPHUH.

N3yuyenne TeopeM O  BBIYMCIEHUM  OOBEMOB
MIPOCTPAHCTBEHHBIX TEII,

peleHne 3aj1ad Ha MpuMeHeHrue GopMyJT BEIYUCICHUS
00BEMOB.

N3yuenne ¢opmyn Ui BBIYUCICHHUSA IUIOIIAACH
MMOBEPXHOCTEN MHOTOIPAHHHUKOB U TEJ BPAILICHUS.
O3HaKOMJICHHE C METOJOM BBIYHUCJICHUS ILIOIIAAU
MOBEPXHOCTHU CEPHI.

Pemenne 3agay Ha  BBIUMCICHHME  IUIONIAACH
MTOBEPXHOCTHU MMPOCTPAHCTBEHHBIX TEJ

KoopauHaThl 1 BeKTOPBI

O3HakoOMIIECHHE C TIIOHATHEM BekTopa. M3ydenue
JIEKapTOBOM CHUCTEMBl KOOpPAWHAT B IIPOCTPAHCTBE,
IIOCTPOCHUE 10 3aJaHHBIM KOOpPAMHATAM TOYEK U
IIJIOCKOCTEH, HaX0KICHUE KOOPAUHAT TOYEK.
Haxoxnaenue ypaBHEHMH  OKpYXKHOCTH, c(epshl,
IUJIOCKOCTU.  BblunciieHHE  pacCTOSSHUU — MEXIy
TOYKAMH.

N3ydeHne CBOWCTB BEKTOPHBIX BEJIWYWH, IPABUI
PAa3JI0KEHHSI BEKTOPOB B TPEXMEPHOM IPOCTPAHCTBE,
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MPAaBWI  HAXOXIEHHUS  KOOpJAMHAT  BEKTOpa B
MPOCTPAHCTBE, TMPABWJI JICUCTBUM C BEKTOPAMHU,
3aJITaHHBIMU KOOPIMHATAMH.

[IpyuMeHeHnEe TeopuM TMpPU PEUICHUH 3aJa4d  Ha
JIEUCTBUS C BEKTOPAMH.

N3yyeHue CKaaapHOTO TPOU3BEICHUS BEKTOPOB,
BEKTOPHOTO YpPAaBHEHUS TMPSIMOM U  IUIOCKOCTH.
[IpumeHeHne TEOpUM TIpU PEIICHUWM 3a7ad Ha
JICUCTBHUSI C BEKTOpaMH, KOOPJIAWHATHBIA METO/I,
MPUMEHECHUE BEKTOPOB [IJI1 BBIYKUCICHUS BEJIUYUH
YIJIOB U PACCTOSTHUM.

O3HakOMJIECHME C  JIOKa3aTelIbCTBAMH  TEOPEM
CTEPEOMETPUU O B3aUMHOM PACIOJIOKEHUU MPSAMBIX U
IUIOCKOCTEH C MCIIOJIb30BaHUEM

BEKTOPOB

8. YCJIOBUSI PEAJIN3AIIMM YUYEBHOM U CIUTIIMHBI
TpeGoBaHusA K MUHUMAJIBHOMY MATEPHAJIbHO-TEXHUYECKOMY O0ecredeHHI0

Peanmzamust y4eOHO#N muctuIuiiHbl TpeOyeT Hajauuus y4eOHOro KaOuMHeTa
noMenieHne KaOuHeTa MaTeMaTUKU  JIOJDKHO — YJOBJICTBOPATH  TpeOOBaHUAM
CanurapHo-3nuiIeMuoI0orndeckux npasui U HopmatuBoB (CanlluH 2.4.2 Ne 178-02).

O6opynoBanue yue0HOro KaduHeTa:

- cHenualvM3upoBaHHas ydeOHas MmeOenb: paboyue MecTa MO KOJUYECTBY
00yyJaroIuxcs;

- pabouee MecTO MpenoJaBaTeis;

Texnnueckue cpeacTBa 00y4eHus :

- MyJIbTUMEIUHHOE 000pyTOBaHHE

- KOMIUIEKT Y4eOHO-HarISIIHbIX mocoouit «Martemartuka 10-11y;

- DJICKTPOHHBIC TTOCOONS;

- METOJIMYECKHUE Pa3pabOTKU YPOKOB M MEPOTIPUSATHH.
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3.2.UudopmanuonHoe odecrieyeHue 00yueHus
Ilepeuenbr pexkoMeHAyeMbIX Y4eOHBIX uU3AaHuii, WHTepHeT-pecypcos,
AOTOJIHUTEJIbHOM JINTePaATypPbl

OcHOBHBIE MCTOYHHUKH:

1. bammakoB M. 1. Maremarnka: anreOpa M Havaja MaTEMaTHYECKOTO aHAIU3a,
reOMEeTpHUs: Y4eOHMK MJIs CTYACHTOB YUPEKICHUN CpelHero MnpoghecCuoHAIbHOIO
obpazoBanms [CIIO] / M. 1. bammakoB. — 4-e u3a., ctep. — Mocksa: Akagemus, 2017.
— 254 c¢. — (Ilpodeccnonansuoe obpaszoBanue). — ISBN 978-5-4468-5988-7. — Tekct

(BUByasIbHBIN ): HETIOCPEACTBEHHBIM.

2. bammakoB M. I. Maremaruka: yueOnuk / M. W. bammakos. — 2-e u3a., cTep. —
Mocksa: KuoPyc, 2017. — 394 c¢. — (Cpennee mpodeccronamsHoe oOpa3oBaHHE). —

ISBN 978-5-406-05433-8. — TekcT (BU3yalbHBIN): HEOCPEACTBEHHBII.

3. ®omunbix E. . MaTemaTuka: mpakTtukyM : yueoHoe nocooue / E. . ®omMuHbIX. —
Muuck : PHUIIO, 2017. — 440 c. — Pexum pocrynma: 1O NOANUCKE. —
URL: https://biblioclub.ru/index.php?page=book&id=487914 — bubmmorp.: c. 320. —
ISBN 978-985-503-702-7. — TeKCT: 31€KTPOHHBIH.

JlonoJHUTEIbHAS JIUTEpaTypa:

1. Koxeypos II. . Kypc TpuroHoMmerpuu sl TEXHHUKYMOB: ydeOHOE MOcoOue:
I1. . KoxeypoB. — MockBa: ['ocygapCTBEHHOE€ M3IATENBCTBO TEXHUKO-
TeopeTuyeckon nureparypsl, 1957. — 336 c. — Pexxum poctyna: mo MHOJNHCKE. —
URL: https://biblioclub.ru/index.php?page=book&id=220901 — ISBN 978-5-4458-
4770-0. — TekCT: 2IEeKTPOHHBIN

2. KouetkoBa U. A. Maremaruka. [Ipaktukym: yueoHoe nmocooue: M. A. Kouetkosa,
K. 1. Tumomxko, C. JI. Cenezens. — Munck : PUIIO, 2018. — 505 c. : un. — Pexxum
JOCTyIa: IO MOJIHUCKE. —

URL: https://biblioclub.ru/index.php?page=book&id=497474 — bubauorp. B KH. —
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ISBN 978-985-503-773-7. — TeKCT: 31€KTPOHHBIH.

4. Matemaruka u uHpopmatuka: yueonuk [ans CIIO] / 1O. H. Bunorpamos, A. H.
I'omona B. U. Iloranos [u ap.]. — 7-e u3n., crep. — Mocksa: Axagemus, 2015. — 272 c.
— ISBN 978-5-4468-1243-1. — TekcT (BU3yalbHBIN): HEMOCPEACTBEHHBIM.

5. Maremaruka u uHpopmaruka: yueOHuk u npaktukym s CIIO / nmon pen. B. 1.
OnpkuHa. — Mocksa: FOpait, 2017. — 527 c. — (Ilpodeccuonanbroe oOpazoBaHue). —

ISBN 978-5-534-03749-4. — Tekct (BU3yalibHbIN): HENOCPECTBEHHBIN.

HNHuTepHeT-pecypcenl:

1. http://koi.home.uic.tula.ru/~fridland CnipaBouHasi UHTEpaKTUBHAsI CHCTEMA IO

uHpopmaTHKe.

2. http://www.users.svitonline.com/assol/ YueOuble mocoOus 11 HAYMHAFOIIUX

o MicrosoftWindows , MicrosoftWord , MicrosoftExcel

3. http://www.infoschool.narod.ru/ [IpenonaBanue uH(OPMATUKH,

MH()OPMAIMOHHBIX TEXHOJOTMA W HMHTEPHET-TEXHOJOTMH B MIKoJe. MeTtoanyeckue

MaTcpHuajibl, TCMAaTHYCCKHUC INIAHUPOBAHUA, O6pa3OBaTCJIBHBIC IIporpaMMmeal.
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