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Paccmorpena YT1Bepxaa0o

YMO Hupextop ['BITOY KK ATTC
€CTECTBEHHOHAYYHBIX UCIUTUIAH « » 2019r.
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MaxoBa M.A
Paccmorpena

HAa 3aCe/IaHNU NeIarorHIeckoro COBeTa
npoToKoa No oT 2019r.

Pa6ouas nporpamma ob61eo0pa3zoBaTenbHoil yuebHoi nuciuminael OYIn.12 MaremaTuka:
npeanaszHaueHa s peanusauun OIIOIT CIIO nHa 6a3e ocHOBHOro oOmiero oOpa3oBaHHs C
OJTHOBPEMEHHBIM MOJYyYEHHEM CpeAHero oduiero oopasosanus. [IporpamMmma pazpaborana ¢ yueToMm
denepanpHoro 3akoHa Poccuiickoit ®demepanmu ot 29 npexabps 2012 r. Ne 273-03 «O6
oOpazoBannu B Poccuiickori ®eneparun» (B pea. ot 03.07.2016, ¢ uzm. O119.12.2016), npukasa
MunucrepctBa obpazoBanusi u Hayku P® ot 31 2015 r. Ne 1578 «O BHeceHMM W3MEHEHUU B
denepanbHbIil TOCYIapCTBEHHBI 00pa3oBaTEeNbHBIM CTaHAAPT CpeaHero odiiero obdpa3oBaHUS,
YTBEP)KICHHBIN Mpuka3oM MuHucTepcTBa oOpa3oBaHus W Hayku Poccuiickoit @eneparuu ot 17
Mas 2012 r. Ne 413y, [IpumepHOii OCHOBHOH 00pa30BaTEIbHOW MPOrpaMMON CpPEAHEro OOIIero
obpaszoBanus. /OnobpeHa pemieHueM QenepaibHOro y4eOHO-METOIUYECKOr0 OOBEAUHEHHS IO
obmemy oOpazoBanuio (mporokoin ot 28.06.2016 r. Ne 2/16-3) Ha OCHOBE MPUMEPHON MPOTPAMMBbI
0011eo0pa3oBaTeIbHON yUeOHON TUCIUIIIMHBI «MaTemaTrka: aaredpa U Hayaja MaTeMaTHdeCKOro
aHaiu3a, reoMeTpusi», aBrop bammaxkoB M.U., akagemuk PAO, nokTop ¢u3nko-mMaTeMaTHyeCKUX
HaykK, npodeccop, pekomeHaoBaHHoi DPI'AY «DUPO», mporokon Ne 3or 21.07.2015 r., u
tpeboBanuit ®I'OC cpeanero npodeccuonansHoro odpazonanus mno npodeccun 09.01.03 Macrep
no oOpaborke 1mudpoBoil mHOpPMAIKU, YTBEpKAEH MpHKa3oM MUHHUCTEPCTBA 00pa3oBaHUS U
Hayku PD Ne730 ot 2.08. 2013r., 3apeructpupoan B Muntocre P® 20.08. 2013r. Ne 29644 u
COLIMAJTBHO-PKOHOMHYECKOT0 Tpouist mpodecCuoHaIbHOTr0 00pa3oBaHMUs.

Opranuzanus-pa3padoTyuK: rocy/1apCTBEHHOE Oro/1KEeTHOE npodeccuoHagIbHOE
oOpa3zoBarenpHOe yupexacHue KpacHomapckoro kpas «ApMaBUPCKUN TEXHHKYM TEXHOJIOTUU H

cepBHUCay.
Pa3zpaboTunk: N.B. bopucosa, npenojiaBateiib MaTEMaTHKH
I'BIIOY KK ATTC, xBamduranus 10 AUILUIOMY
YUYUTEIb MAaTEMATUKHI
PenenseHTsl: JI.B. Pa3ymoBckas, mnpenojaBareilb MaTEMaTHKHU

I'BIIOY KK «ApMaBuUpCKU arpapHo-
TEXHOJIOTMYECKUN TEXHUKYM», KBadu(uUKaluusg M0
JUIIOMY - YYUTEIb MATEMATHKU.

BosoimukoBa O.H., mnpenopaBarenb MaTeMaTUKH
I'BIIOY KK «ApmaBHpCKHMII MalIMHOCTPOUTEIbHBIN
TEXHUKYM», KBaJM(UKAIUS O IJUIUIOMY - YUYUTENb
MaTeMaTHKH.



Conepxanue
1 .TlosicauTenbHas 3amucka
2.006m1as xapakTepuCTUKa y4eOHON JUCHUIUIMHBI «MaTeMaThka
3. MecTto y4eOHON TUCHUIIIMHBI B y4U€OHOM IUJIaHE

4.Pe3ynbTaThl OCBOCHMUS yueOHOMU JUCIUATIIAHBI — JJUYHOCTHEIE,

MeTarnpeaMETHBIE, IPEAMETHBIE.

5.Coneprkanue y4eOHOM AUCITUTIITUHEI.

6.TemaTnyeckoe IUJIAHUPOBAHUE C OMNPEACICHUEM OCHOBHBIX BHUJIOB Y4eOHOMU
NESATETHHOCTH 00YyJarOITUXCs.

7.Y4eOHO-METOIMUECKOEe W MaTepUaATbHO-TEXHUUECKOE O0eCIeYeHNe MPOrpaMMbl
y4eOHON TUCIMUIUTHHBI

8.Pexomenayemass nuTeparypa s CTYAEHTOB M TpernoaaBateneid, MHTepHeT-

pecypchl.



IloscHuTEIBLHAS 3aITMCKa

PaGouas mporpamma oOrieobpaszoBarenbHoi yaeOHou nucnumiuHa OV .12
Marematuka mpegHa3HayeHa ISl M3YYCHHS MAaTeMaTHKUd B TPO(decCHOHATbHBIX
oOpazoBatenbHbix  opranuzanusax — CIIO, peanusytonux — 00pa3oBaTeIbHYIO
nporpaMmy CpeaHero ooOmero oOpa3oBaHHA B TpeAesaX OCBOSHHS OCHOBHOM
npodeccuonanbHoi obpazoBarenbHoi mporpammbl CIIO (OIIOIT CIIO) na Gaze
OCHOBHOTO 00111er0 00pa3oBaHUsl MPHU MOATOTOBKE KBAIU(DHUIIMPOBAHHBIX PabOUUX,
CITy>KaIlHX.

PaGouas mporpamma pazpaborana Ha ocHoBe TpeboBanuii ®I'OC cpemnero
obmrero oOpa3zoBaHUs, MPEABIBIIEMBIX K CTPYKTYpE, COACPKAHHUIO M pe3ylIbTaTam
OCBOCHUSI Y4eOHOM MMCIUIIMHBI MaremaTuka, B COOTBETCTBUU ¢ PekoMeHaarusMu
M0 OpPTaHW3aIMU TMOJYYCHUS CPEIHEro OOIIero oOpa3oBaHUs B MpeAesiax OCBOCHUS
o0pa3oBaTebHBIX MPOrpaMM CpeIHEro MpodeccuoHaIbHOro oOpa3oBaHus Ha 0ase
OCHOBHOro  o0miero oOpa3oBaHMsi C y4deToM TpeOoBaHUU  (henepanbHBIX
TOCYIapCTBEHHBIX O0Pa30BATENbHBIX CTAHAAPTOB W TMOJXYy4aeMou Mmpodeccuu
CpeIHEro npo(eccuoHaIbLHOT O o0Opa3zoBaHUs (mucpmMo JenapramenTa
rOCyJapCTBEHHON TMONMUTUKH B cepe mMoAroroBku padbounx kaapoB u IO
Muno6praayku Poccun ot 17.03.2015 Ne 06-259), ¢ yuerom [IpumepHO#t ocHOBHOM
oOpa3oBaTelbHOW MpPOrpaMMbl CpeAHEro oOmlmEero oo6pa3oBaHus, OAOOpPEHHOU
pemieHueM (enepanbHOro y4eOHO-METOIMYECKOTO OOBEIMHEHUs] MO OoOIIeMy
obpazoBanuto (mpotokosn ot 28 utons 2016 r. Ne 2/16-3).

Copepxanue mnporpamMmbl «MarTemaTuka» HalpaBiIeHO Ha JIOCTUKCHUE

CIEAYIOIIUX LIEJICH:

- obecrnieueHue Cc(OPMHUPOBAHHOCTH MPEJACTABICHUH O  COIMAIbHBIX,
KyJIbTYPHBIX U UCTOPUUYECKUX (PAaKTOPOB CTAHOBIICHUS MATEMATHKU;

- obecnieyeHue CHOPMUPOBAHHOCTU JIOTHYECKOTO, AJITOPUTMUUYECKOTO W
MaTeMaTHYECKOTO MBIIIJICHUS;

- obecnieueHne cHhOPMUPOBAHHOCTH YMEHUW MPUMEHSITH MOJTYYCHHBIC 3HAHUS
MIPY pEIICHUH PAa3INYHBIX 33]1a4;

- obecnieucHUEe CHOPMHUPOBAHHOCTH TPEJCTABICHUNA O MaTeMaTHUKE KaK YacTH
OOIIEYETTIOBEYECKON KYIbTYpPhl, YHUBEPCAILHOM SI3bIKE€ HAYKH, TO3BOJISIONIEM
OIMHCHIBAThH U M3y4aTh PeajbHbIC MPOIECCHI U SIBICHUS.

MeTo10IOrHYecKOoi OCHOBOM peau3allii MPOrpaMMBbl SBJISCTCS CHUCTEMHO-
JeATEIBbHOCTHBIN TOJIX0/T, KOTOPBIHM MpeIoaracT 00eCIeHTh:

- (¢opMupoBaHWE TOTOBHOCTH OOYYarONIMXCS K CaMOPA3BUTHIO W
HENPEPhIBHOMY 00pa30BaHUIO;

- TPOCKTUPOBAHME W KOHCTPYHPOBAHUE PA3BUBAIOIICH 00pa30oBaTEIbHOM
CpeIbl OpraHu3aIiH, OCYIIECTBIIIONICH 00pa30BaTEIbHYIO NEITCILHOCTD;

- aKTUBHYIO y4€OHO-IT03HABATENBHYIO IEITEIIBHOCTh 00YJaroITXCs;

- TIOCTpOCHHE 00pa30BATEIILHON NEATETLHOCTH C Y4E€TOM WHJWBUIYaJIbHBIX,
BO3PACTHBIX, TICUXOJOTUYECKUX, (PU3MOIOTMUECKMX OCOOCHHOCTEH | 370POBBS
00 yJaromuxcsi.



B mporpammy BKIIFOUEHO Coep)KaHHE, HAMpaBiIeHHOE HAa (OPMUPOBAHUE Y
CTYJIEHTOB KOMIIETEHIIUI, HEOOXOAUMBIX sl KauecTBeHHOro ocBoeHus: OIIOIT CI1O
Ha 0a3e OCHOBHOro o0OIIEro oOpa3oBaHUS C TMOJYYEHUEM CpPEAHEro OOIIEro
o0pa3oBaHusl; MPOrpaMMBbl MOATOTOBKH KBATM(UIIMPOBAHHBIX padOUMX, CIy>KalllUX
(IITIKPC).



2. O0mas xapakrepucTuka qucuuiminabl OY In. 12 Maremaruka.

Marematuka ABIIIETCSA byHIaMeHTaIbHOMI o01reo0pazoBaTeIbHON
JUCHUIIMHOW  CO  CJIOXKHUBIIUMCS ~ YCTOWYMBBIM  COJICpKAHUEM U OOIIUMHU
TpeOOBaHMUIMU K MOJITOTOBKE 00 yJarOIIHXCSI.

[Tpu ocBoennu npodeccuit CIIO TexHnyeckoro npoduis npopeccuoHaIbHOT O
oOpa3oBaHusl MaTeMaThKa U3ydaeTcs Ooliee yriyOJIeHHO, Kak MpoduibHas ydyeOHas
JTUCUUILIMHA, yYuThIBatomas cneunduky ocsanaemoit nmpopeccun @I'OC cpennero
obuiero o0Opa3oBaHMs. DTO BBIpAXKAETCS B COJEpPNKAHUU OOY4YEHHUs, KOJIMYECTBE
4acoB, BBIICNSEMBIX Ha HW3YYCHHE OT/ACIbHBIX TEM MPOrpaMMbl, TIyOMHE UX
OCBOCHHUS CTyJIEHTaMH, OOBEME U XapakTepe TMPaKTHUYECKUX 3aHATHH, BUIAX
BHEAYIUTOPHOU CAMOCTOSTEILHOM PabOThI CTYJIEHTOB

OOmme 1menu M3ydeHHus MaTeMaTUKHU TPAJAUIIMOHHO PEATU3YIOTCS B YEThIpEX
HaIPABJICHUSX:

- o011Iee peICTaBIeHHE 00 UIESIX U METO/IaX MaTEMATUKH;

- UHTEJUIEKTYaJIbHOE PA3BUTHUE;

- OBJIQJICHHE HEOOXOIUMBIMU KOHKPETHBIMU 3HAHUSIMU H YMEHUSIMH;

- BOCIIMTATEIbHOE BO3JICUCTBUE.

N3yyenne maremaTuku Kak mpodruibHOM o01eo0pa3oBaTeIbHON Y4eOHOM
JTUCIUIUIMHBI, YYUTHIBAIOMIEH CHEU(PUKY OCBAaWBAEMBIX CTyAEHTaMU MpPOoecCHii
CIIO obecnieunBaeTcs:

- BHIOOPOM Pa3IMYHBIX MMOJAXO/I0B K BBEJICHUIO OCHOBHBIX MOHSITHI;

- (opMupOBaHHEM CHCTEMBl y4eOHBIX 3aJaHUi, O00ECIECYHNBAIOIIUX
3¢ (eKTUBHOE OCYIIECTBICHNE BEIOPAHHBIX IIEJIEBBIX YCTAHOBOK;

- o0oraIeHneM CIeKTpa CTHIICH yaeOHO! AeSITENbHOCTH 32 CUET COTJIACOBAHUS
C BEAYIIUMU JEATEIHHOCTHBIMU XapaKTePUCTUKAMU BBIOpaHHOM TIpodeccun.

[IpodunbHas cocTaBistomas OTpaKaeTcsi B TPeOOBAaHUSAX K TMOATOTOBKE
00y4Jaroluxcs B 4acTH:

- oOmieil cucTeMbl 3HAHUWI: coAep:KaTeNbHbIE MPUMEPHl HUCIMOIb30BaAHUS
MaTeMaTHYeCKUX UIEeH U METOAOB B MPO(ECCHOHATIBHON NESTENLHOCTH;

- YMEHHUH: pa3nuyue B YpOBHE TpeOOBaHUN K CIOXKHOCTH TMPUMEHIEMbBIX
JITOPUTMOB;

- TPaKTUYECKOTO HCIOJBb30BAHUA TPHUOOPETEHHBIX 3HAHUM U YMEHHIl:
WHJUBUIyabHOTO Y4€OHOro ONbITa B TOCTPOCHUU MAaTEMAaTHYECKUX MOJIETIeH,
BBITIOJTHEHUH UCCJIEI0BATEIILCKUX MTPOEKTOB.

Jnst texanueckoro npoduis npodhecCHOHANIBHOTO 00pa30BaHusl XapaKTEPHBIM
SBIISICTCSI YCHJIGHHWE OOMIEKYJIbTYPHOM COCTaBISIONMICH Yy4eOHOW JMCUUIIMHBI C
OpHEHTAIMeN HA BU3YaJbHO-O00PA3HBIM U IOTUYECKUM CTUITU Y4eOHOM paboTHI.

Copepxanue y4eOHOW JUCHUIUIUHBI Pa3pabOTaHO B COOTBETCTBUH C
OCHOBHBIMU COJICP’KATEIbHBIMU JIMHUSAMH O0YYCHHSI MaTeMaTHKE:

- areOpanyecKas JIMHUS, BKIIIOYAIONIasi CUCTEMATU3aIllMI0 CBEICHUH O YHClIax;

M3y4eHHUE HOBBIX M 0000IEHIE paHee U3yUEeHHBIX Omepannii (BO3BEJICHHE B CTETICHbD,
3)



U3BJICUCHUE KOPHS, JIOTapu(MUPOBAHUE, CHHYC, KOCHHYC, TaHTE€HC, KOTaHTE€HC U
oOpaTHble K HHMM); U3YYCHHE HOBBIX BHJIOB YHUCJIOBBIX BBIpAXEHUH U (HOpMYII;
COBEPIICHCTBOBAHUE TMPAKTUYECKUX HABBIKOB M BBIYUCIUTEIBHON KYJIbTYPHI,
pacuImpeHre U COBEPIICHCTBOBAHNE areOpandecKoro amnmapara, cOopMHUpOBAHHOTO
B OCHOBHOM IIKOJIE, U €r0 MPUMEHEHHUE K PEUICHUI0 MAaTeMAaTUYECKUX U MPHU KIIaTHBIX
3ajay;

- TEOpETHKO-(pYHKIMOHAIbHAS JIMHHS, BKIIOYAION[As CHCTEMaTH3allui0 U
pacipeHue CBEJAEHUN O (PYHKIUSAX, COBEPIICHCTBOBAHWE TpapUUECKUX YMEHUH;
3HAKOMCTBO C OCHOBHBIMU HJE€IMH W METOJAMH MAaTeMAaTHYeCKOro aHaiu3a B
o0ObeMe, TO3BOJISIONIEM HCCIIENOBaTh DJIEMEHTApHblE (DYHKIIMM ¥ pemiarhb
MPOCTEHIITNE TeOMETpUIecKue, PU3NIECKIe U Jpyrue MPUKIaTHbIC 3aa9H;

- JWHUS ypaBHCHWM W HEPABEHCTB, OCHOBAHHAas Ha TIOCTPOCHUH U
UCCIIEZIOBAHUNA MaTEeMaTHUECKUX MOJEINeH, MepeceKaromasics ¢ aiaredpandeckon u
TEOPETUKO-(DYHKIIMOHAJIBHOM  JIMHUSIMM W BKJIIOYalomias  pa3BUTHE U
COBEpILICHCTBOBAHUE TEXHUKU alreOpandyeckux MpeoOpa3oBaHUil sl pelieHus
ypaBHEHUH, HEPaBEHCTB W CHUCTeM; (HOPMHpPOBAHHE CIIOCOOHOCTH CTPOUTH U
WCCIIEIOBAaTh TPOCTEUIITNE MATEeMaTHYCCKUE MOJETH TMPU PEIICHUH MPUKIATHBIX
3a7a4, 3a7a4 U3 CMEXHBIX U CHEIUAIbHBIX JUCIUIUINH,

- TeOMeTpHYecKas JMHHS, BKIIOYAIONIass HArJsIAHbIE MPEACTaBICHUS O
MPOCTPAHCTBEHHBIX (UTYypax W WU3YUYCHHE UX CBOWCTB, (JOPMHUpPOBAHUE U PA3BUTHE
IPOCTPAHCTBEHHOI'O  BOOOPa)KEHUS,  pa3BUTHE  CIOCOOOB  T'€OMETPUYECKHUX
U3MEpPEHUN, KOOPAMHATHOTO U BEKTOPHOT'O METOAOB JIJIsl PEIICHUS MAaTEMaTHYECKUX
Y TIPUKJIQIHBIX 3a/1a4;

- CTOXaCTUYEeCKas JIMHUS, OCHOBAHHAS HA Pa3BUTHH KOMOWHATOPHBIX YMCHHM,
MPEJICTABIICHUN O BEPOSATHOCTHO-CTATHCTHUYECKUX 3aKOHOMEPHOCTSIX OKPYXKAIOIIETO
MHpa.

[Iporpamma paccuMTaHa Ha MaKCUMAJbHYIO Y4eOHYIO Harpy3ky B oObeMe
428yaca. B ToM umncne 285 yacoB - ayauTopHble 3aHATUSA (M3 HUX -143 yacos
mpakTUdecKkue 3aHaATus), 143 yacoB — camocTosiTenbHOU paboTel. KToroBas
artectauus B GopMe SK3aMeHa B YETBEPTOM ceMecTpe 2 Kypca.

Junaktuueckas Mozellb 00ydeHus, mperycMoTrpenHas B nporpamme OV /In.12
Maremartuka OTpakaeT MOJECPHM3AIMIO OCHOB  y4yeOHOro Impolecca, HX
NEPEOPUEHTAIIMI0O  Ha  JOCTHKEHUE  KOHKPETHBIX  PE3yJbTaTOB B  BHJIE
c(hOpMUPOBAHHBIX YMEHUN W HAaBBIKOB OOYy4JarOIIUXCs, OOOOIIEHHBIX CIOCOOOB
nestensHocTd. DOpMUPOBAHME IETOCTHBIX MPEACTABICHUM O MaTeMaThke Oyjaer
OCYIIECTBIIATHCS B XOJI¢ KaK PEMPOAYKTHBHOW, TaK W TBOPYECKON MEATEIHLHOCTH
OOy4JarIMXCsSd HAa OCHOBE JIMYHOCTHOTO OCMBICIICHHMSI MaTEeMaTH4YEeCKUX (PaKTOB U
apiieHnid. Ocoboe BHUMAaHHE YAEIsIeTCs TO3HaBATEIbHON aKTUBHOCTH 00 YJarOIINXCs,
WX MOTUBUPOBAHHOCTU K CAMOCTOSITENILHOM yueOHOM padoTe.

OcHOBHOW oOpraHu3anMoHHONW ¢GOpMOIl Tpoliecca OOydYeHHUS MaTEeMaTUKH
aBisieTcs ypok. [Ipu peanuzamnuu mporpaMMbl TIAHUPYIOTCS  Pa3IAYHBIE  BHJIBI
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YPOKOB: YPOK M3y4€HHUS HOBOTO MaTepuajia, YPOK-TIPAKTUKyM II0 PEHICHUIO 3ajad,
ypOKH O0OO0OIEHUsI U CUCTEMATU3alMK Yy4eOHOro Marepuana, KOMOMHHpPOBAaHHBIC
YPOKH, YPOKH HCCIIEAOBAHUS.

[Ipenmonaraercs codeTaHWe JIEKIIMOHHBIX W TPAKTHYCCKUX  3aHATHH,
KOJIMYECTBO KOTOPBIX CIUIAHUPOBAHO TaK, YTOOBI 00ECIEUUTh MAKCUMAIBHO TMOJTHOE
ycBoeHue marepuana. [Ipaktuueckue paboThl paccyuTaHbl Ha (OpMHUpPOBaAHUE OOIIEH
MaTeMaTH4eCKOH TPaMOTHOCTH U YMEHHUE MCTIOJIb30BaTh MPUOOPETCHHBIE 3HAHUS.

[Ipy mocTpoeHMH MpPOTpaMMBl yYTE€HA B3aUMOCBSI3b  PETMPOTYKTHBHOM
npoOseMHOM (opMbl OOYYEHHS, UYTO TIO3BOJSET peaju30BaTh WHIWBUIYAbLHbBIC
CIOCOOHOCTH ~ OOYYaIOLIUXCSI, COYeTaThb KOJUIGKTHMBHYIO W HHIAUBUAYAIbHYIO
CaMOCTOSITEIbHYIO padoTy.

B pazgene mporpammbl «ComepkaHue y4eOHOW MUCHMIUIMHBD) KYPCHUBOM
BBIJICJICH MaTepPHaJI, KOTOPBIN IPH U3y4EeHUN AUCITUTUTMHBI KOHTPOJIIO HE TIOIICKHT.

[Ipu BBIOOPE OPM KOHTPOJISI U OLIEHKU YUYTEHBI CTENIEHb BAXKHOCTU MaTepuaia
st Oyayuied nmpodeccroHalbHOM AEeSTENbHOCTH, WHIWBUIYAJIbHbIE OCOOEHHOCTU
y4e0HO-TT03HABATEIPHONW JIEATCILHOCTH OOYJarOIMXCSI, WX TICUXOJIOTHYECKUE U
(bU3MOIOrMYeCcKUe 0COOEHHOCTH.

KoHTpons ¥ olleHKa 3HaHUN MPOBOAST B Mpejenax y4yeOHOro BpEMEHH,
OTBEJICHHOTO Ha OCBOCHHE JJaHHOM 00111e00pa3oBaTeIbHON Y4eOHON NUCIUILINHBI,
KaK TPaJWIIMOHHBIMA, TaK U MHHOBAIIMOHHBIMU METOJ[aMH, BKJIFOYasi KOMITbIOTEPHBIC
TEXHOJIOTHUH.

CucremMa OLEHKH JOCTHKEHU IIIAHUPYEMBbIX Pe3yJIbTaTOB OCBOEHUS
aucuuiuiuHbl OY /1 n. 12 MaTtemaTuka.

OcHoOBHBIC MNOKa3aTeJH OLEHKH ®opMBI M MeTOJbI
Pesyabrarsl 00y4yeHus pe3yJIbTaTa M UX KPUTEPUH KOHTPOJISl U
OLIEeHKH

pe3yJbTAaTOB 00y4eHHUs

- c(hopMHUpPOBAHHOCTH | 3HAHUE POJIM MATEMATHKHU B HayKe | YCTHBIH ompoc,

IPECTaBIECHUN O U TEXHUKE, JKOHOMHUKE, TECTUPOBAHUE, IPOBEPKA
MaTeMaTUKE KaK 4aCTH MH(OPMAIIMOHHBIX TEXHOIOTHIX U | HHAMBUAYAIbHBIX KaPTOUEK-
MHUPOBOM KYJIBTYPBI U MECTE | B MpOodeccuoHaIbHOM 3aJlaHui, TpOBEpKa
MaTEMaTUKHU B COBPEMEHHOM | JESITeIIbHOCTH; JIOMAILIHETro 3aJaHusl,
UBUJIM3AIIH, CIIOCO0ax BBITMIOJIHEHHE apU(PMETUUECKUX BBIIIOJIHEHUE MTPAKTUYECKUX
OINMCAaHMUS SIBJICHUMN NEHCTBUI HAJl YUCIIAMU; paboT U KOHTPOIBHBIX PabOT
peanbHOro MUpa Ha HaXOXJEHUE MPUOTMKEHHBIX 110 COOTBETCTBYIOLLIUM
MaTeMaTUYeCKOM S3bIKE; 3HAYEHUM BETMYUH U TeMaM, IIpoBepKa
MOrPENIHOCTEN; CpaBHEHUE CaMOCTOSTENILHOM paboThI HA
YUCIIOBBIX BBIPAXKEHUH. NPAKTUYECKUX 3aHATUSX,
3allMTa IPOEKTOB.

— c(hOPMHUPOBAHHOCTH | IPABHIBLHO MPHUMEHSIET (bpOHTANBHBIN OMpPOC,
MPEACTABIECHUH O MaTEMAaTUYECKUE METOBI IS TECTUPOBAHUE, BHIITOJIHEHUE
MAaTEMATUYECKUX MOHATUAX | PELIEHUS 3a/1a4 pPa3IM4YHbIX MPAaKTUYECKUX U
KaK BayKHEHIINX MPOLIECCOB OKPYKAKOLIETO MUPA. KOHTPOIILHBIX padoT,
MAaTEMATUYECKUX MOJIEIIAX, MMOHUMAET pa3linire TpeOOBaHUH, DK3aMEH.

IIO3BOJMMHOIIIUX OIIMCHIBATH U OpeaAbABIIACMBIX K




W3y4aTh pa3HbI€ NPOLIECCH U
SIBJICHUS; TIOHUMaHHE
BO3MOKHOCTH
AKCHOMATUYECKOr 0
MMOCTPOCHUS
MaTEMAaTHYECKUX TEOPHIl;

J0Ka3aTeJIbCTBaM B MATEMATHKE Ha
IIPaKTUKE; POJIb AKCUOMATUKH B
MaTeMaTUKe, BO3MOKHOCTh
IIOCTPOEHUSI MAaTEMAaTUYECKHUX
TEOPHUI Ha AaKCHOMATHU4 €CKON
OCHOBE;

3Ha4YE€HHUE AKCUOMATUKU J1JIs
Apyrux obJsacTeil 3HaHUS U 115
MPAKTHKU; BEPOSITHOCTHBIN
XapakTep pa3IMYHBIX IIPOLECCOB U
3aKOHOMEPHOCTEN .

— BIIaJICHUE
METOJaMH J10Ka3aTeIbCTB U
aJIrOpUTMOB pELICHHUS,
YMEHUE UX IPUMEHSTS,
IIPOBOJUTH JOKA3aTEIIbHbIE
paccyXJIeHus B XOI€
pelIeHus 3a1a4; — BIIAJCHUE
CTaHJAPTHBIMU IIPHEMAMHU
pELIeHNS PallMOHAIbHBIX U
MpPpalMOHAJIBbHBIX,
ITOKA3aTeNIbHBIX, CTEIIEHHBIX,
TPUTOHOMETPUYECKHUX
YPaBHEHHI U HEPABEHCTB, X
CHCTEM; HUCIOJIb30BaHUE
TOTOBBIX KOMIIBIOTEPHBIX
IIPOrpaMM, B TOM YUCJIE IS
IIOMCKA IIyTH PELICHUS U
WJUTIOCTPALIMK PELICHUS
YPaBHEHHI U HEPABECHCTB;

000011aeT crnocoObl pereHus
paloHaNIbHbIX, TOKa3aTENbHbIX,
Jorapy(pMHUUYECKUX,
TPUTOHOMETPUUYECKUX YPABHEHUN U
UX CUCTEM;

- 00001aeT cnocoOkl pereHus
paloOHaIbHbIX, TOKa3aTENbHbIX,
Jorapu(pMUYEcKuXx,
TPUTOHOMETPUYECKUX HEPABEHCTB;
- UCII0JIb30BaHUE IPU PELICHUU
pUMepoB (popMyJI, CBSI3aHHBIX CO
CBOMCTBaMH CTCIICHEH,
norapuMoB u
TPUTOHOMETPUUYECKUX PYHKIIMMA

TECTUpPOBaHHUE,
poBEpKa KapTOUeK-
3aJIaHUMH,
(poHTAJIBHBIN OMpoC,
BBITTOJIHEHH €
NPAaKTHYECKUX U
KOHTPOJIbHBIX padoT,
3alUTa IPOEKTa, IK3aMEH.

— cpopMUPOBAHHOCTH
npeacTaBlIeHU 00
OCHOBHBIX MOHSITHAX
MaTEeMAaTHUYECKOI'0 aHalu3a u
HMX CBOMCTBaX, BJIAJCHHUC
YMEHHUEM XapaKTepHU30BaTh
noBeJieHue QyHKIIHH,
KCIIOJIb30BAHHE MOJTYYEHHBIX
3HAHWUH JJI ONMMCAaHUS 1
aHaJIM3a peaJIbHbIX
3aBHCUMOCTEH;

-3HAET OMpEeNICHUs TTPOU3BOIHOM,
€€ FeOMETPUYECKUN U
MEXaHUYECKUN CMBICIT;

IIpaBwIa U GOPMYJIb
nudepeHuupoBanus QyHKIHI;
OIIpEEIIEHNE BTOPOU
IIPOM3BOJHOM, ee pusnueckuit
CMBICI,;

- IPUMEHSIET TPOU3BOJHYIO JUIS
HAXOXJIEHUSI HEOOXOIUMBIX U
JOCTaTOYHBIX YCIOBUN
BO3pacTaHus U YObIBaHUS
(GyHKIMH, CYIIECTBOBaHUS
SKCTPEMYyMa;

- UCTIOJIb3YET OOIIYIO CXEMY
nocTpoeHus rpadukoB GyHKIUHN C
ITOMOUIBIO ITPOU3BOIHOI;

JUIs1 HAXO0XKJIEHUSI CKOPOCTH B

(dbpoHTATBHBII
OIPOC, MPaKTUYEeCKas
paboTa, BHIIIOIHEHHE
WH/IMBUYaTbHBIX 3a/1aHUHI
Ha MMPAKTUYECKUX 3aHATUAX

BBINTOJTHEHNE
NPAaKTHYECKUX U
KOHTPOJIbHBIX paboT ,
9K3aMeH.




PCaJIbHBIX IMponeccax

— BIIaJICHUE
OCHOBHBIMU IOHSITUSIMU O
IUIOCKUX U
MIPOCTPAH CTBEHHBIX
reomMeTpudeckux Qurypax,
HUX OCHOBHEIX CBOMCTBAaXx;
chOpMHPOBAHHOCTh
YMEHHUs pacrio3HaBaTh
reomeTpudeckue GUrypsl Ha
YepTexax, MOJICNSAX U B
peasibHOM MUpE;
MIPUMEHEHUE U3yYEHHBIX
CBOMCTB F'€OMETPUYECKUX
¢buryp u dhopmyi 1
pelIeHus TEOMETPUYECKUX
3aJa4 U 3a7a4 ¢
MIPAKTUYECKUM
COZIEpKaHUEM;

-yMEET pacno3HaBaTh Ha YepTEKaxX
U MOJIEJISIX IPOCTPAHCTBEHHbIE
(OpMbI; COOTHOCUTH TPEXMEPHBIE
00BEKTHI C UX ONMHUCAHUSMH,

-yMEeT OINUCHIBATH B3aUMHOE
pacronoKeHue MpsIMbIX U
IIJIOCKOCTEN B MIPOCTPAHCTBE,
apryMeHTHPOBATh CBOU CYXKJICHHS
00 2TOM pacnoIOKEeHUHN

- 1300paxkaeT B3aMHOE
pacronokKeHus MPSAMbIX U
MJIOCKOCTEH B TPOCTPAHCTBE.
-yMEET aHaJIU3UPOBATh B
MIPOCTEHUINNX CITyyasiX B3aUMHOE
pacrnoyiokeHnue 00 bEKTOB B
IIPOCTPAHCTBE;

-yMeeT H300pa)kaTb OCHOBHbBIE
MHOTOTPaHHUKH U KPYTJbl€ TeNa;
BBITIOJIHSIET YEPTEXKHU 110 YCIOBUAM
3ajad.

-yM€eT CTPOUTH NIPOCTEUIIINE
ceueHus Ky0a, IpU3Mbl, MUPAMU/IbI
-yMEET pelaTh NIaHUMETPUY €CKHe
U MIPOCTENIINE CTEPEOMETPUY ECKUE
3a/la4i Ha HaXOXKJIEHUE
reoOMEeTpUYECKUX BEINYMH (IJIUH,
yTJI0B, TUIOMIA/eH, 00bEMOB). -
IIPOBOJIUT J10Ka3aTe/IbHbIE
paccyX/1eHus B XO/I€ pelIeHus
3ajad,

-HCII0JIb3YET IPUOOpETEHHbIE
3HAaHUS U YMEHUS B IPAKTUYECKOU
NeSITEIbHOCTU U ITOBCEAHEBHON
KU3ZHU

WH/IMBHyaTbHas
npakTuyeckas padoTa,
(bpoHTaJIBHBIN Ompoc,
BBINTOJIHEHHE
WH/IMBUyaJTbHBIX 3a1aHU
Ha MMPAKTUYECCKUX 3aHATHUSAX,
KOHTPOJIbHbIE pabOThI
0 TeMaM,
IK3aMEH.

— cpopMUPOBAHHOCTH
IIPEICTABICHUN O IIpoLeccax
U SIBJICHUSX, UMEIOIUX
BEPOSITHOCTHBIN XapakTep,
CTATUCTHYECKUX
3aKOHOMEPHOCTSIX B
peanbHOM MHPE, OCHOBHBIX
MOHATHUSX dJIEMEHTapPHOM
TEOPUH BEPOSTHOCTEW;
YMEHHI HAaXOIUTh U
OLICHUBAaTh BEPOSITHOCTU
HACTYIUJIEHUsI COOBITHII B
MIPOCTEHIINX MPAKTUYECKUX

-BbIYMCIIEHNE KOMOMHATOPHBIX
3aJja4 METOJ0M I1epedopa, a TaKxKe
C HCII0JIb30BAHUEM T'OTOBBIX
opmyur;

-BBIYMCIIEHUE IPOCTEHILINX CITydaeB
BEPOSATHOCTU COOBITUI HA OCHOBE
MOJICYEeTa YHCIIAa UCXO/I0B;

- COCTaBJIEHHE TUarpaMm H
rpauKoB /1JI aHAJIN3a YUCIOBBIX
JTaHHBIX U HTHPOpMALIUU
CTaTHCTUYECKOI0 XapaKTepa.

(GpoHTaJILHBIN OMpOC,
TECTUPOBAHHE, BHIITOJIHEHUE
NPAaKTHYECKUX U
KOHTPOJIbHBIX paboT,
9K3aMeEH.




CUTYyalUsIX U OCHOBHbBIE
XapaKTEPUCTUKHU CIIyYaWHBIX

BEJIMYUH;

—— BJIQJICHUE -HCII0JIb3YET NPUOOpETEHHbIE TECTUPOBaHUE, BHITIOJHEHNE
HaBbIKaMU MCIIO0JIb30BaHUS 3HAHUS U YMEHUS B IPAKTUYECKOM | MPAaKTUYECKUX paboT
TOTOBBIX KOMITBIOTEPHBIX NesITeIbHOCTU

IIPOrpaMM MpHU PEIICHUHN
3a/1au.

OcBoeHre TUCIUIUIMHBI IPEIOIaraeT BoIMOJHEHHE BHEAYAUTOPHON
CaMOCTOSITEIILHOM paboThI, (IOMAITHKX) 3aJaHUH TTO0 KAXKJI0W TeMe, BBITIOTHEHUE
ITPOEKTA.

CamocTosiTennbHas padoTa CTyJIEHTOB OCYUIECTBISIETCS B (popMe penieHus
TECTOBBIX WM WHIMBUIYaJIbHBIX 3aIaHUI IO OCHOBHBIM T€MaM Kypca II0 BapHaHTaM.

BHeaynuropHas camocTosiTenbHasi padoTa MOKET OBbITh MOCTPOEHA Kak
U3Y4YEeHHE JIONOJHUTEIBHON MO3HABATEIbHON HH(pOpMAIMK MO pa3zienaM y4eOHOMH
nucuuruinabl. Hanmpumep:

CocTaBUTH ONOPHBIN KOHCIIEKT 110 TeMe:

«IToHsITHS 0 UKCax, AEUCTBUS HAJ YUCIAMUI.

IHoaroroBurh pedepar no reme:

«Hctopus uncem»

«Cucrema cUuCIeHUN»

«/ppaunoHanpHbIE YUCTa»

«CBOHCTBA IEJIUMOCTH YHUCEID)

«BO3HMKHOBEHHME MOHATHS YHUCIIA; IEPBBIE CUCTEMBI CUUCICHUS»
«Maremaruka B Poccun XVII-XVIII Bexos (Ponb pedopm Iletpa [
Exarepuna II)»

«Maremaruka B Cpeaneit Azuu (VIII-XIII Beka, Yayroex, Omap Xaitam u ap.)»
«Maremaruka B pesueit Pycu (VIII-XIII Beka)»

«Maremaruka B 31ioxy Bo3poxnenus (3amaanas Espona; XII-XV Beka)»

IToaroroBUTH cooﬁmemm mo TeMmam:

«O MPOUCXOXKICHUH TEPMUHA KOPHS U €r0 0003HAUCHUI
«3 ucropuu norapudmon»

«IIpumenenue gorapumMoB»

«3HaYEHUE U UCTOPUS MOHATHUS Jorapudma.

CocraButh Ta0IMIy YKces oT 2-9 B crenenu ot 1 10 9
Pabora ¢ yueOHO#l JMTepaTypoil mo reMam:

«/loka3aTenbCTBO CBOMCTB CTEIICHM.
«CTeneHs ¢ upparMoOHAIbHBIM MTOKa3aTeIeM.

ITonroroBUTH COOOILIEHUS
«Axcuomarnka EBkimmay»
«OT reoMeTpuu K JIOTUKE»
«HeeBknumoBa reoMeTpus»
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H3roroBjieHUEe 1eMOHCTPAITMOHHON MOeJIU
K TEOpeMeE O MEePECeUeHUH JBYX MIIOCKOCTEN TPEThEH.
K TEOpEeME O TpeX MEPIECHIUKYIspax.

H3roropieHue MOICIIN ABYI'PAHHOI'O YI'JIA.

HccaenoBarenbckas padora mo reme:

«BekTopHOE 3a1aHne MPSIMBIX U IIJIOCKOCTEN B IIPOCTPAHCTBEY
IloaroToBUTH NpeE3eHTALMIO M0 TeMe:

«KoopauHatsl 1 BEKTOPBI B IPOCTPAHCTBEY

«BekTopHoe 3aaHne NpsAMbIX U TIIOCKOCTEN B MPOCTPAHCTBE.
Pabora ¢ yueOHOM 1 CIPABOYHOI JIUTEPATYPOIl 110 TeMme:

«CrnocoObI 3a/1aHus IPSIMOI).

«CyMMma HecKonbKuX BeKTOpoB. [IpaBuiio napamienenumnena,
«IIpoekuusi BekTopa Ha 0Ch. BekTOpHOE 3a71aHNe MPSAMBIX U INIOCKOCTEN B
MIPOCTPAHCTBE.

CocTaBUTH ONMOPHBIN KOHCIIEKT IO TeMe:
«OCHOBHbIE TOHATUSI KOMOMHATOPUKH».
BeinoiHuTh pedepar no reme:

«CBolicTBa OMHOMUHAIILHBIX KOA()PHUITIEHTOBY
«Ku3Hb 1 Hay4dHas aesTenbHOCTh Y. HproTOHaY.
IHoaroroBurks coodIeHHE:

«3 uctopuu KOMOMHATOPUKI

«Tpeyronpnuk [Tackans».

Co3nanue npe3eHTALIMHA 110 TeMe:

«HcTopusi cTaHOBJIEHUSI KOMOMHATOPUKID.

«Buasl KoMOUHAIINN.

PabGora ¢ 10NOTHUTEJIBbHOM JTUTEPATYPOH IO TEMe:
«CoueraHus ¢ MOBTOPEHUSMM.

CocTaBuTh TA0JMIBI:

«3Ha4YEHMS CUHYCA, KOCUHYCA, TAHT€HCA U KOTAaHTE€HCA».

«DOopMmyIIbI IPUBEICHUS.

IMoaroroButsh pedeparbl IO TEMaM:

«O NpOUCX0XKICHUU EOUHUL U3MEPEHHUSI YTIIOB)

«O0 UCTOPUU TPUTOHOMETPUU»

«Maremaruka B [IpeBHem Erumnte.»

«Maremaruka B [{peBueit Meconoramuu (Illymep, BaBuion, Accupus)»
«Maremaruka B [Ipesaem Kurae»

«Maremaruka B JlpeBueii ['peunn (1 TeicsiueneTue 1o H. 3.)»

«HMcTopust CTAHOBJIEHHS U PA3BUTHUSI TPUTOHOMETPUM.
IHoaroroBurh pedepar no reme:

«ITpumeps! QyHKIIMOHAILHBIX 3aBUCUMOCTEN B PEANIbHBIX TIPOIECCaX U SBICHUSIX.
IoaroroBuThL COO0ILIEHMSI IO TEME:

«CBsI3b TIOKa3aTEIBHON U JTIoTapuMUUecKor ()YHKITHIN)

«IIpeobpazoBanrie TPUTOHOMETPUUECKUX TPadUKOBY

«CrokeHre rapMOHUYECKUX KOJIeOaHMN»
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Padora c yueOHoI1 1uTEpaTYpOM 10 TEMaM:
«DneMeHTapHble PyHKINNY;
«ApHupmeTruecKue onepanuu Haja QyHKIUAMNY;
«CnoxHast GQyHKUIUSD.

IHouck npakTu4eCKUX NPpUMEpPOB 10 TeMaM:

«IlonsiTHE TPOU3BOTHON»

«ITpumenenue uHTErpana B PU3NKe U r€OMETPUNY

IHoaroroButh pedepar no reme:

«["eomerpuyeckuii U PU3NYECKUN CMBICIT IPOU3BOTHON

«BTopas npousBoaHas, €€ FTEOMETPUUECKUN U (PUINYECKUIA CMBICIT»
HccaenoBarenbckasi padora mo reme:

«IIpuMeHeHne MPou3BOAHON K HCCIEAOBAHUIO (DYHKIIMI M TIOCTPOCHUIO TpadUKOB»

Hnoueuodyanwvnuiit npoekm —31o ocobast popma opraHuzauu
oOpa3oBaTeabHON AesITeNbHOCTH o0yUaromuxcs (yueOHoe uccie10BaHue Uiu
yueOHbIN TpoeKT). ['1aBHOM OTIMYUTENbHON 0COOEHHOCTHIO METO/1a IPOESKTOB
SBJIsIeTCSl O0y4YeHHEe Ha aKTUBHOM OCHOBE, Yepe3 11eJ1eco00pa3HyIo e TeIbHOCTh
y4eHHKa, KOTOpas COOTBETCTBYET €ro JIMYHBIM UHTepecaM. B ocHOBe 3Toro Merosa
JICKUT Pa3BUTHE MTO3HABATEIBHBIX HABBIKOB 00 yYAIONINXCS, YMEHUIM CaMOCTOSITEILHO
KOHCTPYUPOBATh CBOM 3HAHUS, YMEHUN OPUEHTUPOBATHCS B UHPOPMAITIOHHOM
IPOCTPAHCTBE, Pa3BUTHE KPUTHUECKOIO U TBOPUECKOI'O MBIIIIEHUS. MeTo MPOEKTOB
BCETJIa OPHEHTHPOBAH HA CAMOCTOSITENBHYIO ACSITEIFHOCTh 00YyJarOIIUXCsl -
WHANBUAYATBHYIO, TAPHYIO, TPYIIIOBYIO, KOTOPYIO 00YJarOIIUecs BBHITIOTHSIOT B
TEUEHUE ONPEIETICHHOI0 OTpe3Ka BpeMeHU. MeTo/] IpOeKTOB BCEraa Mpeoiaraet
pelIeHne KaKoi-To MpoOIEMBI.

B paboueii mporpamme omnpeeseHa mpuMepHasi TeMaThuKa HHIWBUATyaTbHBIX
IPOEKTOB, HO MX OKOHYaTeNbHasi (POPMYJIMPOBKA 3aBUCUT OT JINYHOTO
MO3HABATENLHOTO HHTEpeca 00Yy4aroIIerocs, CTENEeHH €ro MOATOTOBIEHHOCTH U
BOBJICYEHHOCTH B U3Y4YE€HHUE TUCIUTIIUHBIL.

Ilpumepnvie memot pegpepamos (00Kk1a008), ucciedo6amebCKuUX HPOEKmog.
1. OT HaTypaJbHOTO YKCIa 4O MHUMOW €TUHULIBI.
2. 30710TOE CEUYCHHE.
3. Taiina rapmonuu "[Ipomoprus. OCHOBHOE CBOWCTBO MPOITOpIUu"
4. ITocTpoeHue acUMIITOT.
5. 'eomeTrpuueckue GopMbl B UCKYCCTBE ( MAPUKMAXEPCKOE UCKYCCTBO) .
6. Matpuynas anreOpa B 5KOHOMHKE.
5. 3amaun MexaHU4EeCKoro npoucxoxaeHus. (I'eomerpust Mace, SKCTpeMalIbHbIE
3a/1a4m).
6. [IpunoxeHus: onpeneIeHHOr0 HHTErpajla B 9dKOHOMUKE.
7. CtepeoMeTpuyecKue Tena.
8. CummMmeTpus B IPUPOJIE.
9. ®ynkuuu B (pU3HKeE.
12



10. MonenupoBaHHe SKOJIOTHUECKUX MPOIIECCOB.

11 I'paduueckoe perieHne ypaBHEHUN 1 HEPABEHCTB.

12. Bupycer u 6akrepun. (I'eomerpudeckast ¢popma, pacmoaoKeHHE B IPOCTPAHCTBE,
POCT YHUCIIEHHOCTH)

13. dunancoBas MaTeMaTHKa.

14. Yucna B BOIIIEOHOM MUpPE 3arajiok.

15. CnoxHbIe U MPOCTHIE MPOIEHTHI B OBITY.

16. TlocTpoenue rpadukoB GyHKIMMA ( CTIOKHBIX (DYHKITHI).
17. Marematuka B roabsl Benukoit OTeuecTBEHHON BOMHBI
18. Benukue oTKpbITUS (MAaTEMATHUKH )

19. Benukue ydeHble MaTeMaTUKH

20. MaTemaTn4eckoe MOJCIMPOBAHUE OKPYKAIOLIEH Cpeibl
21.Bce pa3Beptku Ten [lnarona.

22 IlpombiuuienHoe obopyaoBanue. ( Tena BpamieHus)
23.MareMarukKa B KyJIJMHAPHOM HCKYCCTBE.

24. 5l u maremaruka ( Ouonorus, XuMus, GpuU3rKa, SKOHOMHUKA)
25. Marematuka u Most ipodeccusi.

N3ydaenne o0meoOpa3oBaTenbHON  y4eOHONW MUCHMIUIMHBI  MareMmaruka
3aBeplIaeTCs MOJIBEICHUEM HUTOroB B (hOpME SK3aMEHa B paMKaxX MPOMEKYTOUHON
aTTeCTaluu CTyAeHTOB B Ipouecce ocBoeHuss ocHoBHOU OIIOII CIIO ¢ nmomyuenuem
cpennero odmero odpazoanus (IITIKPC).
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3.MecTo 0011€e00pa3oBaTe/bHON Y4eOHOH JUCHUIIMHBI B Y4eOHOM IUIaHe:
NPUHANJIEKHOCTh Y4eOHOI TUCHUIIMHBI K npeaMeTHOH o0aactu ®I'OC COO,
K o0meodpaszoBaresnbHoMy yueOnomy nukay IHITKPC, IIIICC3

O6meobpaszoBarenbHas ydeOHas auciumimHa OY/m. 12 «Marematuka »
OTHOCHUTCS K npeameTHoit obnactu @I'OC COO
«Marematuka U UHGOpMATUKa» U K 00I11€00pa30BATEILHOMY Y4€OHOMY LIMKITY
OCHOBHOM  mpodeccuoHaldbHOW  00pa3oBaTeNbHON  MPOrpaMMbl  CPEIHETO
npodeccroHaIbHOrO0 00pa3oBaHUs Ha 0a3e OCHOBHOrO o0OIero o0Opa3oBaHUS C
nonaydenreM cpeanero obmero obpasosanus (IIIKPC) 09.01.03 «Macrep mo
obpaboTtke 1udpoBoil uHGOpMammu» ¢ yderom Tpedoanuit DPI'OC CIIO wu
TEXHUYECKOro Mpodus mpodheccCuoHaIbHOr0 00pa3oBaHUs.

N3yuenue oOmieoOpazoBaTenbHo — yueOHOM  guctuminael  OY]In., 12
«MaremMatuka » TECHO CBS3aHO C TaKMMH JHCIHWIUIMHAMHU, Kak (U3HKa,
nH(poOpMaTHKa, XUMUSI, dKOHOMHUKA, OHA SBIIICTCS MPOMNEACBTUKON K H3yYEHUIO Kypca
«Mudopmatuka u nHOOPMAITMOHHBIE TEXHOJIOTUI.

OcBoeHHE  NHCIUIUIMHBI ~ MPEANOJAracT  BBIIOJIHEHUE  BHEAYIUTOPHOMN
CaMOCTOSITEIbHOM padoOThl, (IOMAIIHMX) 3alaHUl 0 KaXXIOW TeMe, BBINOJIHEHUE
MPOEKTA.

B xone mpoxoxaeHus mporpaMmbl CTYJIEHTHI MOCEIIAIOT y4eOHbIE 3aHSATHUS,
YYaCTBYIOT B MPAKTUUYECKUX 3aHATUAX, 3aHUMAIOTCS WHIWBHAYyaJbHO MO TEMaM,
BBIJICTICHHBIM KYPCUBOM.
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4.Pe3ybTaThl OCBOCHHUS 00y4aKIIMMHKCS 001eo0pa3oBaTebHON y4eOHO|

aucoumanabl OY In. 12 MaremaTHka.

B coorBerctBun ¢ ®I'OC CIIO ycTaHoBIEHBI CleaylolIke TPeOOBAHUS K
pe3yibTaTaM OCBOEHHUs OOydarolmMMHCS 00pa30BaTeNIbHOW y4eOHOW AUCHUILIAHBI
OVY/I . 12 MaremaTuka:

* TUYHOCMHbBIX:

— c(OpMUPOBAaHHOCTh TPEACTABICHUNA O MaTeMaTHUKE KaK YHUBEPCAIbHOM
S3bIKE HAYKH, CPEJICTBE MOJCIMPOBAHUS SBJICHUN W MPOIECCOB, UIIESIX U METOJAX
MaTeMaTHKHU;

— TIOHMMaHWE 3HAYUMOCTH MaTEeMaTUKH i1 HAyYHO-TEXHHUYECKOTO
nporpecca, CPOPMUPOBAHHOCTh OTHOIICHUS K MaTeMaTHMKe Kak K YacTH
OO0IIIEYETOBEYECKOM KYIbTYPhl U€pPe3 3HAKOMCTBO C UCTOPHEH Pa3BUTHUSI MAaTEMaTHKH,
ABOJIIOLIMEN MaTeMaTUYECKUX UJICH;

— pPa3BUTUE JIOTUYECKOIO MBIILIEHUS, MPOCTPAHCTBEHHOI'O BOOOpaKEHUS,
QITOPUTMUYECKON KYJIbTYpPbl, KDUTUYHOCTU MBIIUJICHUSI HAa YPOBHE, HEOOXOJUMOM
Ut Oyymiei mpodecCHOHATLHOM eATeTLHOCTH, TS TTPOIOJDKEHHST 00pa30BaHUsI U
caM000pa30BaHUS;

— OBJIQJICHUE MATEeMATHMYE€CKUMHU 3HAHMSIMU U YMEHHSIMHU, HEOOXOJIUMBIMU B
MOBCETHEBHOM KU3HU, JIJIs1 OCBOCHUS CMEXKHBIX €CTECTBEHHO-HAYUHBIX JUCHUIUIMH U
JUCHUIUIMH NPOPECCUOHATBHOIO IUKJIA, NI MOJy4eHUs oOpa3oBaHuUs B 00NaCTsX,
HE TPeOYIONINX YTIyOJIeHHON MaTeMaTHYEeCKOU MOJTOTOBKH;

— TOTOBHOCTh M CIHOCOOHOCTh K OO0pa3oBaHWIO, B TOM YHCIE
caM000pa30BaHUIO, HA NPOTSKEHUU BCEH JKU3HU; CO3HATEIbHOE OTHOUIEHHE K
HETMPEPHIBHOMY

00pa30BaHUIO KaK YCIOBHUIO YCHENTHOW MPOo(ecCHOHATBLHON W 0OIIECTBEHHON
NeATEeIIbHOCTH;

— TOTOBHOCTh U CIIOCOOHOCTh K CaMOCTOSITEJIbHOM TBOPYECKOM U
OTBETCTBEHHOM JI€SITEIIbHOCTH;

— FOTOBHOCTh K KOJJICKTUBHOW paboTe, COTPYAHUYECTBY CO CBEPCTHUKAMH B
o0pa3oBaTeIbHON, OOIIECTBEHHO MOJIE3HOM, yueOHO-ICCIIeI0BATEIbCKOM, TPOSKTHON
U JPYTrUX BUAAX JIEATeIbHOCTH;

— OTHOIIIEHUE K MPOPECCHOHATLHOM JIESITETPHOCTH KaK BO3MOXHOCTH y4acTHs
B PpELIEHUU JIMYHBIX, OOIIECTBEHHBIX, T'OCYJAapPCTBEHHBIX, OOIIEHAIMOHATBHBIX
npooJieM;

* MemanpeomMemnpix:

— YMEHHE CaMOCTOSITEIbHO OIPENENATh LETU JACSITEIbHOCTH U COCTABIATH
IJIaHbl  JICSITENBHOCTH; CAMOCTOSITEIBHO  OCYLIECTBIIATh, KOHTPOJUPOBATH U
KOPPEKTUPOBATh JIEATEIIbHOCTh; MCIOJIb30BaTh BCE BO3MOXHBIE PECYpPCHl JIA
JIOCTUKEHUS TIOCTABJICHHBIX IIEJIEH M pealiu3alliy TJIaHOB ACSATEILHOCTH; BHIOMPATH
YCTIEIIIHBIE CTPATETUHU B PA3JIMYHBIX CUTYAITUSX;
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— YMEHHE NPOAYKTHBHO OOIIAThCS W B3aMMOJEWUCTBOBaTH B MpOIECCE
COBMECTHOM JIESITEIbHOCTH, YUUTHIBATh MO3UIIUU JIPYTUX YYACTHUKOB JCSTEIbHOCTH,
(D PeKTUBHO pazpenaTh KOH(IUKTHI,

— BIJAJICHUE HAaBbIKAMHU I103HABATENIBHON, Yy4e€OHO-HCCIIEOBATEIbCKON U
IPOCKTHOW JEATEIbHOCTH, HABbIKAMHU pa3pelieHus MpolsieM; CIOCOOHOCTh U
TOTOBHOCTh K CAMOCTOSITEJIBHOMY IOHCKY METOJIOB PELICHMs MPaKTUYECKHUX 3aiad,
MPUMEHEHUIO PA3IMYHBIX METOJOB MO3HAHUS;

— TOTOBHOCTb M CIHOCOOHOCTh K CaMOCTOATEJIbHOM HH(POPMAIIMOHHO-
MO3HABATEIbHOM JEATEIbHOCTH, BKIIIOYash YMEHUE OPUEHTHUPOBATHCS B PAZTUYHBIX
UCTOYHUKAX WHGOpMAIMKM, KPUTUYECKA OICHUBAaTh W  HUHTEPIPETUPOBATH
uH(}OpMaIIIO, TOJy4aeMYI0 U3 Pa3IMYHbIX HCTOYHUKOB;

— BJIQJICHHE SI3BIKOBBIMM CpPEJICTBAMHU: YMEHHE SICHO, JIOTUYHO M TOYHO
U3JIaraTh CBOKO TOUKY 3PEHUS, UCIIOJIb30BaTh a/IEKBATHBIE SI3bIKOBBIE CPEJCTBA;

— BJaJICHHE HaBbIKAMHU T[I03HABATENLHON peQJeKCMd KaK OCO3HAHMS
COBEpILIAEMBIX JCHUCTBUH M MBICIUTEIbHBIX IPOILIECCOB, HUX pE3YyIbTaTOB U
OCHOBAHHWIi, TPAHUIl CBOETr0 3HAHMS W HE3HAHMS, HOBBIX NO3HABATEIbHBIX 3a/ay U
CPEICTB I UX JOCTUKEHUS;

— LIETICYCTPEMIICHHOCTD B IMMOMCKAaX U MPUHATUU PELICHUN, COOOPA3UTEIBHOCTD
U UHTYULUSA, PA3BUTOCTh MPOCTPAHCTBEHHBIX IMPEACTABICHUI; CIIOCOOHOCTh
BOCHPUHHUMATh KPacoTy U TapMOHUIO MUPA;

* nPEOMEmHbIX:

— cOpMUPOBAHHOCTh TPEACTABICHUN O MaTeMaTHUKE KaK 4YacTh MHPOBOM
KyJbTYpbl U MECT€ MaTEeMaTUKU B COBPEMEHHOW LIMBUIIM3ALMH, CIOCO0AX OMUCAHUs
SBJICHUW PEaIbHOI0 MHpa Ha MaTEMATUYECKOM SI3BIKE;

— BJIQJICHHE HABBIKAMU HCIIOJIb30BAHUSI FOTOBBIX KOMIBIOTEPHBIX MPOTrpaMm
IIpY pelIeHnH 3a7ay;

— c(OpMHUPOBAHHOCTh NPEJCTABIECHUNA O MATEeMAaTHMUYECKUX MOHATHUIX Kak
BOXHEHIINX MAaTEMATHUYECKHX MOJENAX, IO3BOJSIOIIMX ONUCHIBaTh M HM3y4yaTh
pa3Hble IMpOLIECCHl M SBJICHHS; IMOHMMAHHE BO3MOXXHOCTH aKCHOMAaTHYECKOI'O
MOCTPOEHUSI MaTEMAaTUYECKUX TEOPHI;

— BJIaJICHUE METOJaMU JO0Ka3aTeJbCTB U aJTOPUTMOB PEILICHUS, YMEHUE UX
NPUMEHSATH, IPOBOAUTH JOKA3aTEIbHbIE PACCYKIECHUS B XOJ€ PEIICHUS 3a/a4;

— BIAJEHUE CTaHJAPTHBIMU TPUEMaMH PEUICHUS PpAlUOHAIBHBIX MU
UPPALMOHAIIBHBIX, MTOKA3aTEIbHBIX, CTEIICHHBIX, TPUTOHOMETPUUECKUX YPAaBHEHUN U
HEPABEHCTB, UX CHUCTEM; UCIOJb30BAHUE TOTOBBIX KOMIIBIOTEPHBIX MPOrpaMM, B TOM
yycie A TMOMCKAa NYTH PEIICHHs M WUIIOCTPALMKM PEIICHUS YpaBHEHUN U
HEPABEHCTB;

—  c(hOpMUPOBAHHOCTb  MpPEACTAaBICHUM 00  OCHOBHBIX  IOHATHSIX
MaTEeMaTUYeCKOro aHajdnu3a U MX CBOMCTBAX, BIAJEHUE YMEHUEM XapaKTepU30BaTh
noBeicHre QYHKIIMN, UCTIONH30BAHNE MOTYYCHHBIX 3HAHUH JIJIs1 OMMCAHUS U aHan3a
pEeabHbBIX 3aBUCUMOCTEM;
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— BJAQJICHUE OCHOBHBIMU MOHSTUSMHU O TIUIOCKMX M MPOCTPAHCTBEHHBIX
reoMeTpUYecKuX PUrypax, ux OCHOBHBIX CBOMCTBAX;

- c(OpMUPOBAHHOCTh YMEHHMS paclo3HaBaTh TreoMeTpuyeckue (GUrypsl Ha
yepTrekax, MOACNISIX M B PEAIbHOM MHUpPE; NPUMEHEHHE H3YYEHHBIX CBOWMCTB
reoMeTprudeckux ¢uryp u GopMmyi Il perieHus TeOMETPUUYECKUX 3a/lad U 3a]a4 C
MPAKTUYECKUM COJIEPKAHUEM;

— c(pOpMUPOBAHHOCTh MPEJCTABICHUN O MPOLIECCAX M SIBICHUAX, MUMEIOIIHNX
BEPOSITHOCTHBIN XapakTep, CTaTUCTHUUYECKUX 3aKOHOMEPHOCTSIX B PEAIbHOM MHUPE,
OCHOBHBIX IIOHATHSX 3JIEMEHTAPHOM TEOPHUHM BEPOATHOCTEW; YMEHUW HAXOAUTh W
OLICHUBATh BEPOSITHOCTH HACTYIUJICHHS COOBITHH B MPOCTEUINHNX MPAKTUYECKHUX
CUTYAIIUSX U OCHOBHBIC XapaKTEPUCTUKH CITyJalHBIX BEJTUYUH;

Kpome Toro, B mporiecce 0CBOGHUS TUCIUTUTUHBI MPOUCXOAUT (DOPMHUpPOBAHUE
O0ImMX KOMIIETEHIIMH B paMKax (enepaJbHOr0 KOMIIOHEHTa TOCYJapCTBEHHOTO
00pa30BaTENbHOrO CTaHAApTa CPEIHEro MOJHOro o0Iero oOpa3oBaHus B IMpejesiax
OIIOII CIIO:

OK 1. TloHumarh CyIIHOCTh M COLMAIBbHYIO 3HAYUMOCTh CBOEU Oymymien
npodeccuu, MPosBIIATh K HEH YCTOMYMBBIN HHTEPEC.

OK 2. Opranu3oBbIBaTh COOCTBEHHYIO IEATEIBHOCTb, HCXOIS M3 IEIU H
CIOCOOOB €€ TOCTHKEHHUSI, OIPENETEHHBIX PYKOBOIUTEIIEM.

OK 3. AHamu3upoBarh pabOuyl0 CHUTYyalldl0, OCYIIECTBISATH TEKYIIUA U
UTOTOBBIM KOHTPOJIb, OIEHKY M KOPPEKIHI0 COOCTBEHHOW JESTEIbHOCTH, HECTHU
OTBETCTBEHHOCTH 3a PE3yJbTaThl CBOEH pabOTHI.

OK 4. OcymiectBisiTh NOUCK HH(POpMALIUU, HEOOXOIUMON AJi 3(HPEKTUBHOTO
BBITIOJTHEHUS TPO(PECCHOHANIBHBIX 3a/1a4.

OK 5. Hcnonp3oBaTh WHGOPMAINMOHHO-KOMMYHUKAIIMOHHBIE TEXHOJOTHUU B
npodecCuoHaIbHOMN AeSTEIbHOCTH.

OK 6. PabGorate B komaHze, 3((PEeKTUBHO 0OIIATHCS C KOJIJIETaMHu,
PYKOBOJCTBOM, KIIMEHTAMHU.

OK 7. UcnonHsATh BOMHCKYIO 00513aHHOCTH*(2), B TOM YHCIIE C MPUMEHEHUEM
MOJTYYEHHBIX MPOo(eCCHOHANTBHBIX 3HAHUM (JI7151 FOHOIILICH).
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5.Conep:xanue y4e0HOM TMCUUILITHHBI

BBenenmue.

MaremaTuka B Hayke, TEXHUKE, YIKOHOMHKE, HH(DOPMAIITMOHHBIX TEXHOJIOTHIX
M TPAKTUYECKOW JesaTenbHOCTH. llemm w©  3amaum  W3ydyeHUsT MaTEMAaTHKU B
YUPEKIEHUSAX HAYaJIbHOTO U CPETHEr0 Mpo(hecCHOHATBbHOT0 00pa30BaHuUs.

Pa3pen 1. PasBuTHe NoOHATHS 0 YHCTIE.

[lenpie u panuoHanbHble uucna. JleWcTButenbHbie uucha. [IpubmmxeHHbIC
BbIUMCIICHUS. [Ipubaudrcennoe goluucieHus.

Komnnexcnule uucna.

Pa3znen 2. KopHu, crenedu u Jiorapugmsi.

Kopuu u cremenu. KopHrn HarypanbHOM CTENEHHM W3 YMCIIA U WX CBOMCTBA.
CrenmeHn ¢ palMOHAIBHBIMH  IIOKa3aTensiMH, uX cBoictBa. CreneHn ¢
JNEUCTBUTENbHBIMU  TOKazaressaMu. Ceoucmea cmenenu ¢ 0euUcCmeUmenbHbiM
noxkasamenem.

Jlorapudm. Jlorapupm uucaa. OcHoOBHOE jorapuMuyeckKoe TOXKIAECCTBO.
Hecsatuunble W HarypajibHble sorapudmel. [IpaBuna neiicTBuil ¢ morapudmami.
[lepexox K HOBOMY OCHOBAHHIO.

IlpeoOpa3oBanne  anredOpamyeckux  BbIpaxkeHmil.  [IpeoOpazoBanue
palMOHATIBHBIX, HPPAMOHAIbHBIX CTENEHHBIX, OKA3aTEIbHbIX U JIOrapu(pMUYECKUX
BBIPAKCHUM.

Ilpakmuueckue 3anamus.

Apudmernueckue AEUCTBUS HaJA YHUCIAMH, HaXOXXICHHE MNPUOIMKEHHBIX
3HAYEHUU BEJTMYMH U MOTPEIIHOCTEN BbIUUCICHUMN (a0COMIOTHOW U OTHOCUTEIBHOM),
CPABHEHUE YNCIIOBBIX BBIPAKEHH.

Brruncnenve u cpaBHeHUE KOpHEN. BhINoIHEHNE pacueToB C paguKaIaMH.

[IpeoOpa3zoBaHue BEIPAKEHUM, COAEPKANTUX KOPHHU.

Pemenue uppanuoHanbHbIX ypaBHEHMH. HaxokeHue 3HauYeHUU CTEIEHEH C
pauMoHaNbHBIMU  ToKaszareiasiMu.  CpaBHeHue — cremeHeil.  [IpeoOpaszoBanus
BBIPAKECHUM, CONEPKAIMX CTEIIEHN. Penmenne rnokasarenbHbIX YpaBHEHUN.

Pemienne npukinagHeixX 3a1a4.

Haxoxaenue 3HaueHunii gjoraprudma no npou3BoJIbHOMY OocHOBaHUIO. [lepexon
OT OJHOTO OCHOBaHHSA K JIpyromy. BbrumcieHwe u CpaBHEHHE JIOTapH(pMOB.
JlorapudmupoBaHue U MOTEHIIUPOBAHUE BHIPAKECHUH.

[TpubnmrkeHHbIE BEIYUCICHUS U PEILICHUS TPUKIIAHBIX 3a/1a4.

Pemenue norapumMudeckux ypaBHEHUN.

Paszgea 3. [IpsaMbIe ¥ IVIOCKOCTH B IPOCTPAHCTBE.

IIpssMble M IIJIOCKOCTM B HPOCTPaHCTBE. B3auMHOE pacCIIONOKEHHUE IBYX
psAMBIX B mpocTtpaHcTBe. [lapamiensHocTs npsMon u miockocty. [lapaiensHoCTh
miockocTer. [lepreHIuKyIApHOCTh TPSIMOM W IUIOCKOCTH. llepnenaukynsp u
HAKJIOHHAs1. YTOJI MEXAYy NPSAMOU U IUIOCKOCTBIO. JIBYIpaHHBIA yroia. YTros Mexay

IIOCKOCTSAMMU. [lepneHInKyIsIpHOCTh ABYX IIJIOCKOCTEM.
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['eomerpuueckue mnpeoOpa3oBaHus NPOCTPAHCTBA: MAPAJIIEIbHBIA MEPEHOC,
CUMMETPHUSI OTHOCUTEIILHO TJIOCKOCTH.

[lapamnenbHoe mpoekTUpoBaHue. [l1owadb oOpmocoHANbHOU — NPOEKYUU.
N300paxkeHne npoCTpaHCTBEHHBIX (PUTYD.

Ilpakmuueckue 3anamus.

IIpu3Haku B3aMMHOIO pACIOJIOKEHUSA IMPSAMBIX. YTOJI MEXAY IPSIMBIMH.
B3anMHOE pacnoyioKeHHe MPSMBIX M IUIOCKOCTEW. [lepneHanKyssp U HakJIOHHAs K
IUDIOCKOCTU. YTOJI MEXAy TMpsSAMOM M IUIOCKOCTBIO. TeopeMbl O B3aMMHOM
PaCIOJIOKEHNUH MPSAMOU U TIIIOCKOCTH.

Teopema 0 Tpex nepneHINKYIsApax.

IIpr3Haky 1 CBOMCTBA NAPAIJIEIbHBIX U MEPIEHAUKYIISIPHBIX INIOCKOCTEM.

PaccrossHre OT TOYKM JO IJIOCKOCTH, OT IPSIMOM IO IUIOCKOCTH, PAaCCTOSTHUE
MEXIy  IUIOCKOCTSMH,  MEXKAYy  CKPEUIMBAIOIIMMMCS  INPAMBIMH,  MEXKAY
MIPOU3BOJILHBIMU (PUTypaMU B MPOCTPAHCTBE.

[lapannenbHOE MNPOEKTUPOBAHHE M €ro CBOWMCTBA. Teopema O IUIOWIAIA
OpPTOTOHAJILHOM MPOEKIIMM MHOT'OYT OJIbHUKA.

Pa3znen 4. KomOunaropuka.

OcHoOBHbBIEC TIOHATHSI KOMOMHATOPUKH. 3a7]a4ud HA MOJICYET YUCIA Pa3MEIICHHH,
MEePECTaHOBOK, coueTaHuil. Pemienne 3amau Ha mnepebop BapuanToB. Dopmyna
ounoma HeroTona. CBoiicTBa OMHOMHUHAIBHBIX KO3(pPuumeHToB. TpeyroibHUK
ITackais.

Ilpakmuueckue 3anamus.

HcTopus pa3BuTUS KOMOMHATOPUKHU, TEOPUU BEPOSTHOCTEN M CTATUCTUKHU U UX
poJib B pa3MYHBIX cdepax dYeIOBEUYECKOW KU3HeaesTeNbHOCTU. IIpaBuna
KOMOMHAaTOpuKH. PemeHne KOMOMHATOpHBIX 3afad. Pa3smelneHusi, codyeTaHus u
nepectraHoBku. bunom Herotona u tpeyronsuuk [Tackans.

Pa3zgea 5. KoopauHarsl 4 BEKTOPBI.

[IpsiMmoyromnbHas (IekapToBa) cUCTEMa KOOpAUHAT B mpocTpaHcTBe. Dopmyna
pacCTOSTHUS MEX/Ty IBYMs TOUKaMU. Y paBHEHUS chepbl, MIOCKOCTH U MPSMOIl.

Bekropsl. Moaynb BekTopa. PaBeHCTBO BEKTOpOB. CIOXKEHHE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha 4MCIO. Pa3liokeHue BEKTOpa IO HAMpaBJEHUSM. YTOJ
MEXIy JIByMs BekTopamu. lIpoekmus BekTtopa Ha ocb. KoopauHatel BekTOpa.
CxkansipHO€ NMpOU3BEIECHUE BEKTOPOB.

Hcrnonp30BaHue KOOPAMHAT M BEKTOPOB IIPY PELICHUM MATEeMaTUYECKUX H
MIPUKJIAHBIX 3a7a4.

Ilpakmuueckue 3anamus.

Bekropel. [lelictBust ¢ Bekropamu. JlexkaproBa cucTteMa KOOpPAMHAT B
IIPOCTPAHCTBE.

VYpaBHEeHUE OKpPY>KHOCTH, Cepbl, MIOCKOCTU. PaccTosiHME MEXIy TOYKaAMHU.
JleficTBUs C BEKTOpamu, 3aJaHHbBIMU KoopauHaTamu. CKaJsipHOE NPOU3BEICHUE
BEKTOPOB. BEKTOpHOE ypaBHEHME NPAMON U IUIOCKOCTH. VICmonp30BaHHE BEKTOPOB
IIPU JOKA3aTENIbCTBE TEOPEM CTEPEOMETPUH.



Pa3zaesa 6. OCHOBBI TPUTOHOMETPHHM.

OcHOBHbIEC TOHATHS.

Panuannas mepa yria. BpamarensHoe nsukenue. CHHYC, KOCUHYC, TAaHT€HC U
KOTaHT'€HC YHuCcJa.

OcHOBHBIE TPUTOHOMETPHYECKHE TOXK/IECTBA.

®opmynel ipuBeaeHust. opmynsl cnoxerus. Dopmysbl yaBoeHus. DopmyIsl
MOJIOBUHHOT'O yTJa.

IIpeoOpa3zoBanust NpoOCTEHIIUX TPUIOHOMETPUYECKHX  BbIPAKEHHUIA.
[IpeoOpazoBanue CymMMbl TPUTOHOMETPUYECKMX (PYHKIUN B TNPOU3BEACHUE U
POU3BEIECHUS B CyMMY. BripaxkeHne TpUroHoMeTpruueckux (QyHKIHM yepe3 TaHTeHC
MOJIOBUHHOT' O apryMeHTa.

Tpuronomerpuyeckue ypaBHeHUsI U HEPABEHCTBA.

IIpocreiimme TPUTOHOMETPUYECKUE YPaBHEHUS. IIpocreimme
TPUTOHOMETPUYECKHE HepaBeHCTBA. (OOpaTHblE TPUTOHOMETPUYECKUE (YHKIIUU.
APKCHUHYC, apKKOCUHYC, apKTaHT€HC.

Ilpakmuueckue 3anamus.

PanuaHHBII METOJT U3MEPEHHUS YIJIOB BPALLEHUS U CBSI3b C TPaJyCHONU MEPOH.

OCHOBHBIE TPUTOHOMETPUUYECKHUE TOXKIAECTBA, (POPMYIIBI CIIOKEHUS, YABOCHHUS,
npeoOpa3oBaHUE CYMMbl TPUTOHOMETPUYECKHMX (PYHKIHMI B IPOU3BENCHHUE,
npeoOpa3zoBaHUE TPOU3BEACHUS TPUTOHOMETPUUECKUX (PYHKLIUHA B CYMMY.

[Ipocreiinme TpUroHOMETPUYECKHE YPABHEHUS U HEPABEHCTBA.

OOpaTHble  TPUTOHOMETpPUYECKHWE  (PYHKLIMH:  apKCUHYC, apKKOCHUHYC,
apKTaHTeHC.

Paznen 7. ®ynkuum u rpaguku.

®yukuuu. O6macTh onpeAeneHrs 1 MHOXKECTBO 3HAUCHU; Tpaduk QyHKIHH,
nocTpoeHue rpadukoB PYyHKIUHN, 3aJaHHBIX PA3IMYHBIMU CIIOCOOAMHU.

CBoiicTBa pyHKkuMHU. MOHOTOHHOCTB, YETHOCTb, HEYETHOCTD,
OrPAaHMYEHHOCTh, NEPUOAUYHOCTb. [IpoMexyTkum Bo3pacTaHuss U  YOBIBaHMS,
HauOonblllee M HauMEHbIIee 3HAa4YeHUs, TOUYKH HKcTpemyma. ['paduueckas
uHTepnperanus. [IlpuMepsl GyHKIMOHATBHBIX 3aBUCHUMOCTEN B pEAIbHBIX MPOLIeccax
U sBleHUsAX. Apudmerndeckue omnepanuu Haj (GyHKkuusMu. CroxHas (QyHKUIUS
(xommozunust). Ilonstue o HempepbiBHOCTH GYyHKIUU. ObpamHvle  QyHKYUU.
Obnacmv onpedenenus u obracmev 3Havenuli obdpamuou @yHkyuu. 1 paghux
obpammuou hynkyuu.

Crenennble, NoKa3arejbHbIe, JOrapupmMuiecKne 1 TPUTrOHOMETPUYECKHUe
pyHkuum.

Omnpenenenus: GyHKIINMA, UX CBOMCTBA U TpaduKu.

[IpeobpazoBanust  rpadukoB.  [lapamnenbHbId  TEPEHOC,  CUMMETpPHUS
OTHOCHUTEJIbHO OCEHl KOOpAMHAT U CUMMETpPHUSI OTHOCHUTEIHHO Hayaja KOOpAWHAT,
CUMMETPHUSI OTHOCHUTEIBHO NPSIMOM Y = X, pacTsHKEHUE M CKaTUE BIOJIb OCEU

KOOpJIUHAT.
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Ilpakmuueckue 3anamus.

[IpuMepbl 3aBUCUMOCTENH MEXKIY NEPEMEHHBIMH B PEAJBHBIX MPOIECCAX M3
CMEXKHBIX AUCHUIUIMH. OnpezaeneHre QyHKIUMN.

[Toctpoenue u urenue rpapukoB GyHkumii. MccnegoBanue GyHKIHH.

CaoiicTBa JIMHEWHOM, KBAJPATUYHON, KYCOUHO-TMHEHHONU U TPOOHO-TUHEHHOMN
G yHKIIUA.

HenpepbiBHbIE 1 IEpUOAMYECKUE (PYHKIUU.

CaoiicTBa U rpaduKu CMHYyca, KOCUHYyCa, TaHTeHca U KoTaHreHca. OOpaTHbie
byakuun  w ux rpaguku. OOpaTHble  TPUTOHOMETpUYECKHE  (YHKIIMH.
[IpeobpazoBanus rpaduka hyHaknun. ['apMoHnyeckue KoieOaHusl.

[TpukitagHeie 3a0a4n.

CremneHHast QyHKIIHS, €€ CBOWCTBA U TpaduK.

[TokazaTenbHas QyHKIMSA, €€ CBONCTBA U TpaduK.

Jlorapudmudeckast hpyHKIIMS, €e CBOHCTBA U TpaduK.

[lokazarenbHble, JOrapu@MuyecKkue, TPUTOHOMETPUUECKUE YpPABHEHHUS U
HEPABEHCTBA.

Pa3znesn 8. MHOrorpaHHMKM M KpyrJble TeJa.

Bepmunsl, pebpa, rpaHu MHOrorpanHuka. Pa3Beprka. MHOrorpaHHbi€ YTJIbI.
Brinmykiible MHOTOrpaHHuKy. Teopema Dusepa.

IIpusma. Ilpsmas wu  HaknoHHas  npusma. llpaBunbHas  mpusma.
[Mapannenenunen. Ky6. Ilupamuna. IlpaBunbHas nupamuja. YceueHHass NUpaMuja.
Terpasap.

Cummetpuu B KyOe, B apajljiesienuIe e, B Ipu3Me U upamMmuze.

Ceuenus kyOa, mnpusmbl W nupamuasl. [IpencraBieHne O NpaBUIbLHBIX
MHOTOTpaHHUKaX (TETpadip, Ky0, OKTadAp, MOACKAdIP U UKOCAIID).

Humuaap u  KoHyc. YcedeHHbId KoHyc. OcHoBaHHMe, BbICOTa, OOKOBas
MOBEPXHOCTh, 00pa3ymoias, pa3Beprka. OceBble CEUEHUSI U CEUEHUs, MapajljielibHbIe
ocHoBanwuto. [llap u cdepa, ux ceuenus. KacarenbHas miockocTs K cdepe.

O6beM u ero usmepenue. Murerpansuas Gopmyna oobema. @opmyssl oobema
Ky0a, MpSMOYTOJIbHOTO Mapajuiesenunena, npusMbl, nuimHapa. ®opmynsl odbema
nupaMuibl U KoHyca. Dopmyiibl IUIOMIAIA TMOBEPXHOCTEH LWIMHIpPA U KOHYCA.
dopmyIel 00beMa 1Iapa U IIoaan cepeol.

[Tomo6ue Ten. OTHOLIEHUS TUIOMIAJEH MOBEPXHOCTEH M 00BEMOB MOJOOHBIX
TEl.

Ilpakmuueckue 3anamus.

B3anmMHoe pacrnosiokeHre npoCTPpaHCTBEHHBIX PUryp.

Paznuunble Buabl MHOrorpaHHukoB. Mx un3oOpakenusi. CeueHus, pa3BepTKU
MHOTOrpaHHUKOB. [Lmomaaes mnoBepXHOCTH. Buapl cuMMETpuil B IPOCTPAHCTBE.
CummeTpust Tel BpallleHuss © MHOTOT PAaHHUKOB.

HaxoxaeHne OCHOBHBIX 3JIEMEHTOB IIPU3MBI.

HaxoxaeHne OCHOBHBIX 3JIEMEHTOB TUPAMHUIBI.

[unuHap, OCHOBHBIE JIEMEHTHI, CEUCHHUS.



Konyc, OCHOBHBIE 3JIEMEHTBI, CEYCHUSL.

[Iap u cepa, ux ceueHus.

Brerunciienue miomaaei 1 00bEMOB.

OO0BEMbI MHOTOTPaHHUKOB.

Brraucnenue o0beMOB W ILIOMIAJCH IMOBEPXHOCTEH MHOTOIPAaHHUKOB M TeEI
BpAILICHUS.

Pazgea 9. Hauana mareMaTu4ecKoOro aHajmsa.

IMocaenoBareabHocT. CrocoObl  3alaHus W CBOMCTBA  YHMCIOBBIX
nocjuenoBaTenbHOCTeNH. [lonamue o npedene nocredosamenvrocmu. Cywecmeosanue
npeoeia MOHOMOHHOU  02paAHUu4eHHol nociedogamenvHocmu. CyMMUPOBaHHE
nocjeoBaTeIbHOCTEH. beckoHeuHo yObIBaroIias reoMeTpuieckasi Mporpeccust u ee
CyMMa.

IlpousBoanas. IlonsTue o mpousBogHON (PYHKIIUM, €€ TCOMETPUUYECKUM U
bu3udyeckuii cCMBICI. YpaBHEHUE KacaTelnbHOW K rpaduky pynkuuu. [IpousBoaHbIe
CyMMBI, pa3HOCTH, NPOWU3BEIEHMS, YacTHOro. IIpon3BomHBIE  OCHOBHBIX
aNeMEeHTapHbIX (QyHKIUH. [[puMeHenrne mpou3BOAHON K MCCIEAOBAHUIO (DYHKITUN H
MIOCTPOCHHUIO TPapUKOB. [lpoussoonsvle 0opamuol hyHKkyuu u KOMRO3UYuU PyHKYuu.

[IpuMeppl HUCHONB30BaHMS IPOU3BOJHOM JUIsl HAXOXKICHHS HAWIIYy4YIIETro
pelieHus B NPUKIAIHBIX 3a7adax. BTopas mpousBomHas, €€ TreoMETpUYECKUN M
¢uznyeckuit cmbici. HaxoxaeHne cKopocTH JUIsl IpoLecca, 3a1aHHOro GopmMyJion u
rpadukoM.

Ilpakmuueckue 3anamus.

YucnoBasi mociaeAoBaTebHOCTb, CIOCOOBI €€ 3aJaHusl, BbIYMCICHUS YJICHOB
nocienoBatenbHOCTH. [lpenen mocienoBaTenbHOCTH. beckoHeuHo —yObIBaromias
reOMETPUYECKAs IIPOTPECCHS.

ITponsBoaHast: MEXaHUYECKUN U TEOMETPUUYECKUN CMBICIT IIPOU3BOJHOM.

VYpaBHeHue KkacarenpHOM B obmem Buzae. IlpaBuma u  popmynbl
mubdepeHurpoBanus,  TaOJaWIla  TPOM3BOAHBIX  JJIEMEHTApHBIX  (PYHKUIHH.
HccnenoBanue (QyHKIMU € MOMOIIBIO Mpou3BoAHOW. Haxoxxnenue HauOosbliero,
HAaMMEHBIIIETO 3HAUCHUS M SKCTPEMATIbHBIX 3HAUCHUN (PYHKIINH.

Paznen 10. MaTerpas u ero npuMeHeHue.

IlepBooGpa3zHasi u uHTerpau. llpumeHeHre onmpeneneHHOro MHTerpana aJis
HaXOXJACHUS IUIOIAaM KpuBOoJuHEHHOM Tpanenuu. @opmyna Herorona—IJleiiOnuia.
[Tpumeps! pUMeHEHUs UHTErpasia B (PU3UKE U TEOMETPHUH.

Ilpakmuueckue 3anamus.

Wuterpan u nepBooOpasnasi. Teopema Hprorona—Jleitonuna. I[lpumenenue
MHTErpajia K BBIYUCICHUIO (PU3NYECKUX BEJTMYUH U TUIOLIA/IEH.
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Paznen 11. DiemMeHTHI TeOpUM BePOATHOCTEH M MaTeMaTH4YeCKOi
CTATHCTHKH.

CoObITHE, BEPOATHOCTH COOBITHS, CIIOKEHUE U YMHOKEHUE BEPOSTHOCTEH.

[lonsiTue O HE3aBUCUMOCTH COOBITHH. JlUCKpeTHas ciydaiiHas BeJIUYHMHA,
3aKOH ee paclpeneneHus. YuciaoBple XapaKTEPUCTUKU IUCKPETHOW CIIy4alHOU
BenU4uHBL [loHATHE 0 3aKOHE OOJBIINX YUCEN.

[IpencraBienvue naHHbIX (TaOMUUBI, AUarpaMMsbl, Trpaduku), TreHepaabHas
COBOKYITHOCTh, BBIOOpKa, cpeaHee apupmMernyeckoe, meanana. [lonstue o 3agavax
MaTeMaTUYECKOM CTAaTUCTUKHU. PemeHne npakTHUYECKUMX 3alad4 ¢ IPUMEHEHHEM
BEPOSATHOCTHBIX METOJIOB.

Ilpakmuueckue 3anamus.

ITpukimagneie 3amaun. Krnaccrmdeckoe onpeneaeHue BEPOSTHOCTH, CBOMCTBA
BEPOSATHOCTEH, TEOpEMa O CYMME BEPOATHOCTEM. BpluncieHne BEPOATHOCTEM.
[Ipuknanssle 3anaun. [IpencraBinenne 4ucioBbIX JaHHbBIX. [IpukiiagHele 3axadn.

Paznen 12. YpaBHeHusI M1 HEPABEHCTBA.

YpaBHeHusT M CHCTeMbl ypaBHeHMil. PannoHanbHbBIE, HppanvOHaIbHBIE,
ITOKA3aTEIbHBIE U TPUTOHOMETPUUYECKUE YPABHEHUS U CUCTEMBI.

PaBHOCUIIBHOCTH ypaBHEHUI, HEPABEHCTB, CUCTEM.

OcHOBHBIE TpUEMBl MX pEIIEHUs (Pa3IoKEHUE Ha MHOXHUTEIH, BBEICHUE
HOBBIX HEU3BECTHBIX, MMOICTAHOBKA, TpapuueCKUil METO).

HepaBencrBa. PanuoHanbHble, UppallMOHAJIBHBIE, II0KA3aTENIbHBIE WU
mpuzoHomempuyeckue  Hepagencmea. (OCHOBHBIE TPUEMBI  UX  PELICHHS.
HUcnonb3oBanue cBOiCTB U rpagukoB (PYHKUU NPU pelICHMH YPABHEHHH H
HepaBeHCTB. Meron uHTepBanoB. M300pakeHre Ha KOOPAMHATHOM IUIOCKOCTH
MHOYKECTBA PELICHNN YPABHEHUHN U HEPABEHCTB C JBYMS IIEPEMEHHBIMUA U UX CUCTEM.

Ilpuxnaonwie 3a0auu.

[IpuMeHeHne MaTeMaTUYECKUX METO0B JJI PEIICHHS COAECPKATENIbHBIX 3a/1a4
U3 pPa3IUYHBIX O0NacTel Hayku W TMpakTUKU. VHTepmperamnus pe3yabTara, y4deT
pEAIbHBIX OIPAHUYECHUM.

Ilpakmuueckue 3anamus.

Kopuu  ypaBuenuii.  PaBHocuibHOCTH  ypaBHeHui.  [IpeoOpazoBaHue
YPaBHEHHUM.

OcCHOBHBIE ITPUEMBI pELICHUS YpaBHEHUM. Pelienne cucreM ypaBHEHUN.

Hcnonb3oBanue cBOMCTB U TpaduKoB (YHKIUN JJISi PEIICHUs] YPAaBHEHUU U
HEPaBEHCTB.

Pemienne ypaBHEHMI METOOM UHTEPBAJIOB.

Pemenre TpUroHOMETPUYECKUX YPABHEHUM U CUCTEM YPAaBHEHUM.

Pemenne panimoHanbHbIX YPaBHEHUN U CUCTEM YPaBHEHHM.

Pemienne nppalnOHagbHBIX YPABHEHUN U CUCTEM YPABHEHUM.

Pemenne nokas3arenbHbIX YPABHEHUM U CUCTEM YPaBHEHHUM.

23



34



