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PaGouast mporpamMmma ydeOHON AUCIMIUIMHEI «MaTteMaTnkay npeaHa3HadeHa st
npodeccun CIIO 15.01.05 «Cpapumk (pyyHOM M YacTUYHO MEXAHU3UPOBAHHOU
cBapku (HarmuaBku))», peanuzyemod B I'BIIOY PO «I'CT» nHa 0a3e OCHOBHOIO
oOmero o0pa3oBaHUsi C  OJHOBPEMEHHBIM IOJYYEHUEM CpPEJHEro  OOIIeTro
oOpa3zoBaHUs.

Pabouass mnporpamma pa3zpaboTaHa Ha OCHOBE IPUMEPHOM MPOTrpaMMBbl
o0111e00pa3oBaTeibHON y4eOHOM auCIUIUIMHBI «MaTteMatuka: anrebpa W Hayajia
MaTeMaTUYECKOT0 aHaIn3a; TeOMETpUs» sl MPOodeCCHOHAIBHBIX 00pa30BaTEIbHBIX
OpraHu3aIuu, 0JI00pEHHOI Hay4uno-meToanueckum COBETOM IlenTpa
npodeccuonansHoro obpazopanust DPI'AY «DUPO» (mporoxkon Ne 3  or
21.07.2015r.), ¢ yrounenusmu (mpotokos Ne3 ot 25.05.2017).

[Iporpamma paspabotana c¢ ydetom TpeboBanuii dI'OC cpeanero obiiero
oOpazoBanus (mpotokos Ne 413 ot 17 mas 2022), ¢ usmenenusimu (mpotokoa Ne 732
ot 22 asrycra 2022 rona), ®I'OC cpeanero npodeccroHaabHOro 00pa3oBaHUs U
npoduIs MoyyaeMoro npodeccuoHaILHOrO 00pa3oBaHMUs.

Opranuzanus-pazpadotunk: ['BIIOY PO «I'CT»
Pazpabotuuk: Ilunruna T.I1., npenogaBarens 'BIIOY PO «I'CT»
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1. HIOACHUTEJIBHAS 3AIIMCKA

[Iporpamma oOmieoOpa3oBaTebHOM yuyeOHOW AWCIUIUIMHA «MaTeMaTuka
npenHazHadeHa g uzydeHus marematuku B I'BIIOY PO «I'CTy», peanusyromniem
o0pa3oBaTeNIbHYI0 MIPOrpaMMy CpEIHETO OOIIEro 00pa3oBaHus B Mpe/eaax OCBOCHUS
OCHOBHOH mpodeccruoHaibHOM oOpa3oBarenbHoil nmporpammbel CIIO (OIIOIT CIIO)
Ha 0a3e OCHOBHOTO OOIIer0 00pa3oBaHUsl MpPU TMOJATOTOBKE KBaTU(UIIMPOBAHHBIX
pabouux.

[Iporpamma pa3zpaboTaHa Ha OCHOBE IPUMEPHOI IPOrpaMMBbl
oOmreoOpa3zoBaTenbHON y4eOHOM IUCHUILIUHBI «MartemaTuka: anredpa u Hadajia
MaTEMaTUYECKOT0 aHan3a; TeOMETPUs» ISl MPOPECCHOHATIBHBIX 00pa30BaTEIbHBIX
OpraHu3aIuu, 0J100peHHOI Hay4uno-meToauueckum COBETOM [lenTpa
npodeccuonansaoro obpazoBanus DPIAY «DUPO» (mporokonr Ne 3 or
21.07.2015r.), ¢ yroudenmsmu (mpotokon Ne3 ot 25.05.2017). IIporpamma
nonoJyiHeHa ¢ yuetom Tpeboanuit ®I'OC cpeanero obiero oopazoBaHus (IIPOTOKOI
Ne 413 ot 17 mas 2022), ¢ usmeHenusimu (potokos Ne 732 ot 22 asrycrta 2022
roga), ®I'OC cpennero npodeccuoHaIbHOr0 00pa30BaHus U MPOMUIIS MOTYy4aeMOTO
npodeccuoHanbHOTO 00pa30BaHMS.

Conepxanne mporpaMmbl  «MaTtemaThKa»  HampaBlIeHO Ha  JOCTHIKEHHUE
CHEQYIOIINX LeJIe:
- obOecniedueHHs] CHOPMUPOBAHHOCTH MPEICTABICHUN O COIUATBHBIX, KYIbTYPHBIX U
HUCTOPUYECKHX (DAKTOpaxX CTAHOBIICHUS MaTCMATHKH;
- obOecrieueHuss  C(OPMUPOBAHHOCTH  JIOTHYECKOTO,  AJITOPUTMHUYECKOTO U
MaTEMaTUYECKOTO MBIILICHHUS;
- o0ecrnieyeHus: CPOPMUPOBAHHOCTH YMEHUN MPUMEHSTH MOTYYCHHBIC 3HAHUS TPHU
PEIICHUH Pa3INYHBIX 33]1a4;
- obecnieyeHus: CHOPMUPOBAHHOCTH TMPEJCTABICHUNH O MaTeMaTUKE KaK YacTH
OOIIEYeIOBEYECKON KYJIbTYphl, YHHUBEPCATBHOM S3BIKE HAYKH, IO3BOJISIOIICM
OIMCHIBATh U U3y4YaTh PEATbHBIC TIPOIIECCHI U SIBJICHUS.

B mporpammy BKIIOYEHO cojlep)kaHHE, HalpaBiIeHHOE Ha (QOPMUPOBAHUE Y
oOyyJarommxcss KOMIETESHIINK, HEOOXOIUMBIX IS KadecTBeHHOro ocBoeHus OITOIT
CIIO nHa 6a3ze OCHOBHOIO OOIIEro 0Opa30BaHUsI C MOJYYEHUEM CPEIHETro OOIlero
oOpa3zoBaHUs.



2. OBIIAS XAPAKTEPUCTUKA YUYEBHOMU JUCHUAIIJINHBI
«MATEMATUKA»

Martematuka sBiseTcss pyHIaMEHTAIBbHOU 00I11€00pa30BaTeIbHON TUCHUILUINHOMN
CO CIOXMBIIMMCS YCTOMYMBBIM COJEpKaHUEM M OOIMMH TPEOOBAaHUSIMHU K
MOJATOTOBKE O0YJArOIITIXCSI.

[Ipu ocBoenun mpodeccun 15.01.05 «Cpapumk (py4HOH M YacCTHUYHO

MEXaHM3UPOBAHHOW CBapKW (HAIUIABKHM))», KOTOpask OTHOCHTCS K TEXHUYECKOMY
npouiro, MareMaTuka u3ydaercs Oojee yriayOleHHO, Kak mpoduiabHas ydeOHas
JTVCIUTUTMHA, YIUTHIBAIOIIAS CTIeU(UKY OCBaBacMou nmpodeccu.

DTO BbIpaXKaeTcsl 4epe3 CoJep:KaHue OOy4YeHHs, KOJIMYECTBO YACOB, BBIIEISEMBIX
Ha M3Y4YEHHE OTIENBbHBIX TEM IPOrpaMMbl, TJIyOMHY MX OCBOEHHUS OOYy4arOUIUMUCH,
yepe3 00beM U XapaKTep NpaKTHUeCKUx 3aHATUH. Kpome 3Toro, mpeaycMoTpeHo
YCWICHHE M pAcCIIUpEHUE MPUKIATHOTO XapakTepa H3y4YEeHHs MaTEeMaTUKH;
IIPEUMYLIECTBEHHOM OpPHEHTAllMA Ha AaJrOPUTMUYECKHM CTUJIb I103HABATEIIBHOU
NEeSATEIbHOCTH.

OOmume 1enu M3y4eHHs] MaTeMaTUKA TPaJULMOHHO PpEaTu3yloTCd B YETBHIPEX
HanpaBlIeHUsIX — o0liee MpeacTaBiIeHHEe 00 HIesX M METoJax MaTeMAaTUKH,
MHTEJJIEKTYyaJIbHOE PAa3BUTHUE, OBJIAJICHUE HEOOXOJUMBIMU KOHKPETHBIMHU 3HAHUSAMU
Y YMEHUSIMH, BOCIIUTATEIIBHOE BO3/ICHCTBHE.

N3yuenne wmaTeMaTUKH, Kak MNOpoQUIbHON 0011e00pa3oBaTeNbHON y4eOHOM
JUCUUIUIMHBL, y4YUThIBaOIed crnenuduky ocBamBaembix oOydarommxcs CIIO,
o0ecrieunBaeTcs:

— BBIOOPOM pa3IMYHBIX OJIX0/I0B K BBEJCHUIO OCHOBHBIX MOHITHIH;

— (opMHUpPOBaHHEM CHCTEMBbI Y4E€OHBIX 3afaHuil, oOecrednBaromux 3(pGHEeKTUBHOE
OCYILIECTBIICHUE BHIOPAHHBIX LEJIEBBIX YCTAHOBOK;

— o0orauieHueM CIeKTpa CTHJIEH Yy4eOHOM AESTENbHOCTU 3a CUET COIJIACOBAHMS C
BEIYIIUMHU JI€ATEIbHOCTHBIMH XapaKTEPUCTUKAMU BBIOPAHHOW MPOQEeccuu.

[IpogunbHas cocTaBusiolmias OTpa)kaeTcsi B TpPeOOBaHUSAX K MOATOTOBKE
00y4Jarommxcsi B 4acTH:

— o0miel cucTteMbl 3HAHWI:  CcOAEp)KaTeIbHbIE MPUMEPHl  HMCIOJIb30BAHUS
MaTeMaTHYECKUX UJIeH U METOAOB B MPO(eCCHOHAIBHOM J1eATENbHOCTH;

— YMEHM: pa3iuyue B YypOBHE TpPeOOBaHMI K CIOXKHOCTH MPUMEHSIEMbIX
JITOPUTMOB;

—  TPAKTUYECKOTO  MCHOJB30BAHMS  NMPUOOPETEHHBIX 3HAHMM W yYMEHMI:
WHIUBUIYAIbHOTO Y4YEOHOrO OIbITa B MOCTPOEHWHM MAaTEMAaTUYECKUX MOJENEH,
BBITIOJIHEHUU HUCCIIEA0BATENIbCKUX MPOEKTOB.



Conepxanne y4eOHON AMCIUILIMHBI pa3paboTaHO B COOTBETCTBUH C OCHOBHBIMHU
COJIEPKATEIBHBIMU JIMHUSMHU O0yUEHUSI MATEMATHKE:
— aneebpauveckas auHus, BKIIOYAIONIAs CHUCTEMATH3AIMIO CBEACHHWNA O dYHCIaX;
W3yYCHHE HOBBIX U 0000IIIeHNE paHee W3YICHHBIX onepalnii (BO3BECHHUE B CTEIICHB,
W3BJICUCHUE KOPHS, JIOTapu(MHUpOBaHWE, CHHYC, KOCHHYC, TaHTCHC, KOTAHTECHC WU
oOpaTHBIC K HHM), M3yYCHHE HOBBIX BHJOB YHCJIOBBIX BBIpAKECHUU U (HOPMYI;
COBEPIIICHCTBOBAHWE TMPAKTUYECKUX HABBIKOB U BBIUYHUCIUTEIBHOW KYJIBTYPHI,
pacIMpeHre U COBEPIICHCTBOBAHUE alreOpandeckoro ammapara, choOpMUPOBAHHOTO
B OCHOBHOM IIIKOJIE, M €r0 MPUMEHEHHUE K PEIICHUI0 MaTEMAaTHIYECKUX U MPUKIIaTHBIX
3aad;
—  meopemuKko-Q)yHKYUOHANbHASL  JAUHUS, BKIIOUYAIOMAs  CHCTEMAaTH3allui0 |
pacIMpeHrue CBENCHUNM O (YHKIIMAX, COBEPIICHCTBOBAHUE TpaPUUECKUX YMEHUI;
3HAKOMCTBO C OCHOBHBIMH HJIEIMH W METOJaMH MAaTeMAaTHYECKOTO aHaju3a B
o0beMe, TO3BOJIAIONIEM HCCIAEAOBATh JJIEMEHTapHble (QYHKIIMM ©  pPeIIaTh
MPOCTEUIITNE TEOMETPUIECKHE, GU3NUECKHUE U IPYTHe TPUKIIATHBIC 3a/1a4H;
— JIUHUS YPAaeHeHUll U HepaseHCcme, OCHOBAHHAs Ha MOCTPOCHUHM U HCCIEIOBaHUU
MaTEeMaTUYECKUX MOJENIeH, IepeceKaronascs ¢ anreOpandeckodl U TEeOpEeTHKO-
GYyHKIMOHATIBPHOM JUMHUSMU W BKIIIOYAIONIAs pa3BUTHE M COBEPIICHCTBOBAHUE
TEXHUKH anreOpandecKux mpeoOpa3oBaHU JJIA PEIICHUs] YpaBHEHUH, HEPABEHCTB U
cucrteM; (HOPMUPOBAHHME CIIOCOOHOCTH CTPOUTh U MCCIEAOBAaTh MPOCTEHIINe
MaTeMaTHYECKHEe MOJCIN TPH PEIICHUH MPUKIAIHBIX 3a7ad, 3a71ad U3 CMEKHBIX U
CHEIUATBHBIX JUCIHUIUINH;
—  eeomempuyeckas JuUHUsA, BKIIOYAIONIAs  HArJISAHBIE  TPEJCTaBICHUS O
MPOCTPAHCTBEHHBIX (PUTYypax W M3y4YEHHE UX CBONCTB, (GOPMHPOBAHUE W PA3BUTHE
MPOCTPAHCTBEHHOTO  BOOOpa)XEHUsl,  pa3BUTHE  CIOCOOOB  TeOMETPHYECKHUX
WU3MEPCHUM, KOOPINHATHOTO U BEKTOPHOTO METOJOB JIJISl PEIICHUS MAaTeMaTHUECKHUX
Y TIPHUKJIATHBIX 337029,
— cmoxacmuveckas JuMus, OCHOBAaHHas Ha Pa3BUTHH KOMOWHATOPHBIX YMEHUH,
MIPEICTABIICHUA O BEPOSITHOCTHO-CTATUCTHYECCKUX 3aKOHOMEPHOCTSIX OKPYXKAIOIIETro
MUpa.

N3yuenne oOmeoOpa3oBaTebHOM  y4eOHOM  JIUCHMIUIMHBI — «MaremaTukay
3aBEpIIACTCs TMOJBEICHHUEM HUTOTOB B (hOopMEe dK3aMeHa B paMKaxX MPOMEKYTOUHOM
aTTectanuu oOydarouuxcs B mporecce ocBoeHust ocHoHoit OIIOIT CIIO c
nojyueHuem cpeanero oomiero oopazosanus (IITTKPC).

B paznene nporpammel «Coaepxanue yaeOHON AUCITUTUTMHBD) KYPCHBOM BbIICIICH
Marepual, KOTOPbIM ITPU U3YYEHUH MAaTEMAaTUKU KOHTPOJIIO HE MOJIJICKHUT.



3. MECTO YYEBFHOM JUCIHUIIJIMHBI B YYUEBHOM ILJIAHE
JuctummuHa «MareMaTtuka» OTHOCUTCS K 00Iieo0pa3oBaTeIbHOMY —IIHKITY,
npoduabHas (TEXHUYECKUH PoduUIIb).

4. PE3YJBTATHI OCBOEHUSA YYEFHOM JUCIUILIAHBI

B pamkax mporpamMmbl y4eOHOM AMCHUIUIMHBI O0YYarOIIMMHUCA OCBAWBAIOTCS
anunoctHbie (JIP), meranpenmernsie (MP) u mpenMerHsie pe3yibTaThl 0a30BOTO H
yrayonennoro yposHe#t (IIPG) u (ITPy) B coorBercTtBUuM Cc TpeboBanusimu DI'OC
CpeaHero oo1ero oopa3oBaHuUs

Koanl

l'[.nalmpyeMble pe3yJbTaThbl OCBOCHUA TUCHUIIJIMHBI BKIKYAK0T

JIP 05

C(bOpMI/IpOBaHHOCTI) OCHOB CaMOpa3BUTHUA 141 CaMOBOCIIMTaHH B
COOTBCTCTBHUHU C O6IH€LIGHOB€LIGCKI/IMI/I OCHHOCTAMN )51 nacajiaMu
IrpaxKaaHCKOro 06IHGCTBa; TOTOBHOCTh M CITOCOOHOCTBH K C&MOCTOHTGHBHOﬁ,
TBOp‘-IGCKOﬁ 1 OTBETCTBEHHOU ACATCIIBHOCTH,

JIP 06

TOJIEPAHTHOE CO3HAHUE U MOBEJCHUE B MOJHUKYJIBTYPHOM MUPE, TOTOBHOCTh
U CIIOCOOHOCTh BECTH JUAJIOT C JAPYTUMHU JIIOJAbMHU, JTOCTUTaThb B HEM
B3aMMOIIOHUMAaHUs, HAXOJAUTh OOIIME WEIu U COTPYIHHUYATH ISl UX
JOCTUKEHUSI, CIOCOOHOCTh MPOTUBOCTOSATH HUJCOJOTUU IKCTPEMU3MA,
HallMOHANIM3Ma,  KCeHO(OOWH, JTUCKPUMHUHALIMM TI0  COI[MAILHBIM,
PETUTHO3HBIM, PACOBBIM, HAIIMOHAIBHBIM  MpU3HAKAM H  JPYTUM
HETAaTUBHBIM COIIMAJIbHBIM SIBJICHHSIM;

JIP 07

HABBIKM COTPYJHUYECTBA CO CBEPCTHHUKAMH, JIETbMH MJIAJIIIETO BO3pacTa,
B3pOCJIBIMH B 00pa3oBaTEeNbHOW, OOIIECTBEHHO TMOJE3HOH, Yy4eOHO-
MCCJIEI0BATENLCKON, TPOCKTHON U APYTHX BUJIAX NESITEIbHOCTH;

JIP 08

HPaBCTBEHHOE CO3HAaHWE M  IIOBEJCHHEC Ha  OCHOBE  YCBOCHHS
00I1IeYEeJIOBEYECKHUX [ICHHOCTEH;

JIP 09

FOTOBHOCTh U  CHOCOOHOCTH K  0oOpa3oBaHWIO, B TOM  YHCIIE
caMo00pa3oBaHUIO, HAa TPOTSHKEHWM BCEH JKM3HHM, CO3HATEIIbHOE
OTHOIIEHUE K HEMPEPHIBHOMY OOpa30BaHUIO KaK YCJIOBHUIO YCICITHOU
npo¢eCCUOHAIBHON U OOIIECTBEHHOM JIEITEIbHOCTH;

JIP 10

ACTETUYECKOE OTHOIICHHWE K MHUPY, BKJIIOUYas 3CTETUKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPYECTBA, CIIOPTA, OOIIECTBEHHBIX OTHOIICHUI;

JIP 13

OCO3HAHHBIA BBIOOp Oyaymied mpodeccrur U BO3MOMKHOCTEH peann3anuu
COOCTBEHHBIX J>KM3HEHHBIX IUIAHOB; OTHOIIEHHWE K Mpo¢hecCHoHATHHOM
NEATETPHOCTH KaK BO3MOXKHOCTH Y4acTHUSi B  PCIICHUU JIMYHBIX,
OOIIECTBEHHBIX, TOCYAAPCTBEHHBIX, OOIICHAITMOHAIBHBIX MPOOJIEM.

MP 01

YMEHHUC CaMOCTOATCIBHO ONPCACIIATL HEIW ACATCILHOCTU M COCTABJIATH
IJI1aHbl ACATCIILHOCTH,; CaMOCTOATCIIbHO OCYIICCTBIIATh, KOHTPOJIUPOBATL U
KOPPEKTHUPOBATL ACATCIILHOCTb, HCIIOJIb30BATH BCC BO3MOXKHBLIC PECYPCHI
I AOCTHOKCHUA  IIOCTABJICHHBIX HCJ’ICfI H pcalnu3aluu IIJTAaHOB
ACATCIBHOCTH, BBI6I/IpaTB YCIICIIHBIC CTPATCTUH B PA3JIMYHBIX CUTYAIHAX

MP 02

YMCHHUC TPOAYKTHBHO O6IH3TBC$I n BSaHMOI[efICTBOBaTB B IIPOOCCCC
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COBMECTHOH JIEATEIBHOCTH, YYUTHIBATh MO3WUIUN JPYTHX YYaCTHHKOB
JeATeIbHOCTH, Y(PhEKTUBHO pa3peniaTh KOHQIUKTHI;

MP 03

BJIaJCHUEC HaBBIKAMH HOSHaBaTCHBHOﬁ, yqe6H0-HCCHCHOBaT€HBCKOﬁ )41
HpOCKTHOI?I ACATCIIbHOCTHU, HABBIKAMH Pa3pCUICHUA HpO6HCM; CITOCOOHOCTh
N TOTOBHOCTbL K CaMOCTOATCIbHOMY IIOMCKY MCTOJOB PCHICHUA
IMPAKTHYCCKUX 3a1a4, IPUMCHCHHWIO PA3JIMIHbIX MCTOJ OB ITO3HAHU S,

MP 04

TOTOBHOCTh M CIOCOOHOCTh K CaMOCTOSITENbHOW HWH(OPMAIIMOHHO-
MO3HABATEJIbHOM  JESATENbHOCTH,  BJIAJICHUE  HABBIKAMH  MOJYYEHHUS
HeoOXoauMol HWH(GOpMAallMM U3 CJIOBapeil pasHbIX THUIIOB, YMEHHUE
OPUEHTHPOBATHCS B PA3IUYHBIX HCTOYHHKAX WHGOpPMAIUU, KPUTHUYECKH
OLICHMBAaTh W HHTEPHPETUPOBATH HH(POPMALMIO, [OIY4aEMYIO U3
Pa3JINYHBIX UCTOYHUKOB;

MP 05

YMEHHE UCIOJIb30BaTh CPEACTBA HH(POPMALIMOHHBIX 1 KOMMYHHUKAIIMOHHBIX
texHonorui (nanee — UKT) B penieHnn KOTHUTHBHBIX, KOMMYHUKATHBHBIX
U OpraHM3allMOHHBIX 3a7a4 ¢ COOJIOJEHHEM TPeOOBAaHUN HPrOHOMUKH,
TEXHUKH O€30MacHOCTH, TUTHUEHBI, PeCcypcocOepeKeHHs, MPaBOBbIX H
TUYECKUX HOPM, HOPM UH(OPMAIMOHHOW O€301aCHOCTH;

MP 07

YMCHHC CaMOCTOATCIIBHO OLICHUBATh u IIPUHUMATb PCUICHUS,
ONpCACIIAIOIMUC CTPATCIHIO ITIOBCACHUSA, C€ YUYCTOM TIPaAXKIAHCKUX U
HPaBCTBCHHbIX HCHHOCTCﬁ;

MP 08

BJIaJICHUE S3BIKOBBIMU CPEJICTBAMHU — YMEHHME SCHO, JIOTHYHO U TOYHO
u3jaraTb CBOIO TOYKY 3pEHMS, HCHOJIb30BaTh aJICKBAaTHBIC S3bIKOBBIE
CPENICTBA;

MP 09

BJI1aACHUC HaBbIKaMH I103HABAaTEILHOU pe(bHeKCI/II/I KaK OCO3HaHUuiA
COBCpPIIACMBIX IIGP'ICTBHP'I N MBICIIMTCIIbHBIX IIPOLCCCOB, UX PC3YJIbTATOB U
OCHOBaHHfI, rpaHui] CBOCTO 3HAHMA W HCE3HAHMA, HOBBIX ITO3HABATCIIBHBIX
3aJ1a4 1 CpCACTB UX TOCTHUXKCHMUSI.

I1P6 01

c(hOpMUPOBAHHOCTH MPEICTABJIICHUI O MaTeMaTHUKE KaK YaCTH MUPOBOM
KYJBTYpPbl U MECTE MATEMATUKU B COBPEMEHHOM ITUBUJIM3AIIMH, CIIOCO0aX
ONMCAHUS ABJICHUIN PEaJbHOIO MUPA HA MATEMAaTUYECKOM SA3bIKE;

ITP6 02

c(hOpMHUPOBAHHOCTH MPEICTABICHUN O MAaTEMAaTHUCCKUX TTOHATHAX Kak
BAXHEHIIINX MATEMAaTUYECKUX MOJEIAX, MO3BOJISIOIIUX OMMMCHIBATh U
M3y4aTh pa3HbIC MPOILECCHI U SBJICHUS; IOHUMAaHUE BO3MOKHOCTH
AKCHOMAaTHYECKOTO MOCTPOCHUS MAaTEMATHYECKUX TEOPUH;

I1P6 03

BJIQJICHUE METOJIaMH JIOKA3aTeJIbCTB M aJITOPUTMOB PEILICHUS, YMEHUE MX
PUMEHSTb, IPOBOJUTD JOKA3aTCIIbHBIC PACCYKIACHHS B XOJI¢ PEIICHUS
3a1a4;

I1PG 04

BJIaJICHUE CTAaHAAPTHBIMH MPUEMAMU PELICHUS PAIUOHAIBHBIX U
MppalMOHAIBHBIX, TOKA3aTEJIbHBIX, CTEIEHHBIX, TPUTOHOMETPUYECKUX
YPaBHEHUU M HEPABEHCTB, UX CUCTEM; UCMOJIb30BAaHUE TOTOBBIX
KOMITBIOTEPHBIX MPOrPaMM, B TOM YHUCJIIE JJISl IOUCKA MYTU PELIEHUS U
WJUTIOCTPALlUN PELICHUs] YPABHCHUN U HEPABEHCTB;

ITP6 05

c(hOpMHUPOBAHHOCTH MPEICTABICHUN 00 OCHOBHBIX TOHATHAX, UISIX U
METOJaX MaTeMaTHYECKOr0 aHAJIN3A,;

I1PG 06

BJIAJICHUC OCHOBHBIMU ITOHATHUAMM O IINIOCKUX W IIPOCTPAHCTBCHHLBIX




reOMETpUYECKUX (QUTrypax, UX OCHOBHBIX CBOMCTBaX; CPOPMUPOBAHHOCTD
YMEHUS paclo3HABATh FEOMETPUUYECKHE PUTYPBI HA YEPTEkKaX, MOJIEISIX U B
peaIbHOM MHpPE; MPUMEHEHNE U3YYEHHBIX CBOMCTB Fr€OMETPUUYECKUX (DUTYD
1 GOpMyJI JIsl pelIeHHs] TeOMETPUUECKHUX 3a/1a4 U 33]1a4 C MPAKTUYECKUM
coJiepKaHUEM;

I1PG 07

c(OpMUPOBAHHOCTb MPEACTABICHHI O MPOIECCax U SIBICHUAX, UMEIOIINUX
BEPOSTHOCTHBIN XapaKTep, CTATUCTUYECKUX 3aKOHOMEPHOCTSIX B PEAIBHOM
MHpPE, OCHOBHBIX MOHSTHUSX JIEMEHTAPHON TEOPUH BEPOSITHOCTEN; YMEHUN
HaXOJUTh U OLICHUBATh BEPOSITHOCTU HACTYIUIEHUS COOBITUIA B MPOCTENIINX
IIPAKTUYECKUX CUTYALUSIX U OCHOBHBIE XapaKTEPUCTUKH CIIy4aNHbIX
BEJINYNH,;

I1P6 08

BJIAACHUC HABBIKAMHU HCIIOJIB30BAHUS I'OTOBBIX KOMIIBIOTCPHBIX IIPOIpaMM
IIpU pCUHICHUU 3a]1a4,

ITPy 01

c()OpMUPOBAHHOCTb MIPEAICTABICHUIN 0 HEOOXOAUMOCTH JI0KA3aTEIbCTB IIPU
00OCHOBaHMU MaTEMATUYECKUX YTBEPKACHUM U POJIM aKCUOMAaTUKHU B
IIPOBEJICHUN JIETYKTUBHBIX PACCYXICHHUI;

TPy 02

c(OpMHPOBAHHOCTh MOHITUITHOTO anmapara o OCHOBHBIM pa3jiesiaM Kypca
MaTE€MAaTUKH; 3HAHU OCHOBHBIX TEOPEM, (DOPMYJT U YMEHHS UX IPUMEHSTD;
YMEHUS JOKa3bIBaTh TEOPEMbI U HAXOUTh HECTAHAAPTHBIE CLIOCOOBI
peIIeHUs 3a]a4;

ITPy 03

c(hOpMHUPOBAHHOCTh YMEHHI MOJICIUPOBATh PEaIbHbIC CUTYAIIUH,
UCCIIE0BATh IOCTPOEHHBIE MOJICIIH, UHTEPIIPETUPOBATH MOTYYCHHBIM
pe3yJbTar;

ITPy 04

c(hOpMHUPOBAHHOCTD MPEICTABICHUN 00 OCHOBHBIX TTOHSATHSIX
MaTEMaTUYECKOTO aHAJIN3a U X CBOMCTBAX, BJIAJICHUE YMEHUEM
XapakTepu30BaTh MoBeaeHUE (YHKIUN, UCTIOIb30BaHUE TTOTYUYEHHBIX
3HAHUM JJIsI ONMCAHUS U AHAJIN3a PEAIbHBIX 3aBUCUMOCTEN;

ITPy 05

BJIaJICHHE YMEHUSMH COCTABJIEHUS BEPOATHOCTHBIX MOJEIIEN MO YCIOBHUIO
3aJlayv ¥ BBIUMCIICHUSI BEPOSITHOCTH HACTYIUIEHUS COOBITHIA, B TOM YHCIIE C
npuMeHeHueM (Gopmys KOMOMHATOPUKH U OCHOBHBIX TEOPEM TEOPUHU
BEPOSATHOCTEN; UCCIIENOBAHUS CIIyYalHBIX BEJIMYHH 10 UX PACIPEACIICHUIO.




5. COAEP)KAHUE U TEMATHYECKOE IINTAHUPOBAHUE

YYEBHOM JUCIHUATIIMHBI

O0beM yuyeOHOM JMCUMINIMHBI M BUABI Y4e0H0il padoThbl

Bun yuebHo# paboThl Konuuecmeo
yacos

MakcuMmanbHasi yueOHasi HArpy3ka (Bcero) 351
OQo0s13aTeIbHAN ayAUTOPHAA yYeOHAsl HAarpy3Ka (Bcero) 237
B TOM YHCJIE:

NPAKTUKOPUEHTHUPOBAHHBIC 3aHATHUS 30

PAKTUYECKHE 3aHATUS 32

KOHTPOJIbHBIE PAOOTHI 12
CamocTosiTesibHasi paboTa 00y4arierocsi (BCero) 117
B TOM YHCJIC:
BrlInonHenne qoMalHero 3aIatus 56
WunuBuTyaibHBIC BApHATHBHBIE 3aJaHUs 16
CucreMaTu3aiys 3HaHHHA — COCTaBJICHUE TAOJIHILL 26
[ToaroToBka NMOKIaA0B, pedepaToB, MPE3CHTAIMM, U3rOTOBICHUE 5
MOJIEJICH
TecTsl - OHNIAKH 8
[TonroroBka K 3a4eTy, SK3aMEeHY 6
Hmozoean ammecmauyusa 6 popme sx3amena 6

10



Conep:xanue ¥ TeMATHYECKUN IJIAH Y4eOHOM TUCHMILIMHBI «MaTeMaTuka»

HaunMeHoBaHue pa3jaesioB U TeM

Copaepxxanne y4eOHOro MaTepHaJia, JJadopaTopHbie padoThl M MPAKTHYECKHe
3aHATHS, CAMOCTOATEIbLHAs padoTa 00y4arouIuxcs

O0LeM yacoB

YpoBeHnb
OCBOEHUS

2

w

4

BBenenue

Marematuka B HayKe, TEXHHKE, OKOHOMHKE, HH(POPMAIIMOHHBIX
TEXHOJIOTHSIX M MpaKTHUeckoil aestenbHocTu. llenm w 3amauum wu3yudeHus
MaTeMaTUKH Ipu ocBoeHnM cnenuanbHocTer CIIO.

1

Tema 1. PazButue NOHATHA O YHUCIIE.

ensie u pamuoHanbHble 4Yucina. [ledicTBurenbHple uucna. [lpubmuxeHHBIC
BeIUnCIIeHUd. KomniekcHbie yucia.

w N

HpaKanecxoe 3aHATHE IIO TEMC «HpI/I6J'II/I)KeHHBIe BBIYUCICHUA»

N

CamocrosiTesibHas padora: BeinoaHenue joMannux 3aganuid. Tect — oHaiiH
Cucremaru3zanus 3HaHUH 110 TeMe «KOMILIEKCHBIE YUCIIay - COCTaBIICHHUE
TaOJIHIIBL.

Tema 2. KopHu, cTeneHu u
J0TapupMBIL.

Kophu u crenenn. Kopau HaTypaibHOM CTENEHH U3 YKCia U UX CBOWCTBA.
Crenenu ¢ palMoHaIbHbIMU IIOKA3aTENAMHU, UX CBOMCTBa. CTENeHHU ¢
JIEHACTBUTEIBHBIMU MTOKa3aTelsIMU. Ceolicmea cmenenu ¢ 0etucmeumenbHbim
nokazamenem.

Jlorapudm. Jlorapudm yncnaa. OCHOBHOE JOrapu(pMUIECKOe TOXKIECTBO.
JlecsiTuuHble U HaTypajibHbIe Jorapu@msl. [IpaBuna nelictBuii ¢ torapupmamu.
Ilepexon kK HOBOMY OCHOBAHHUIO.

[IpeoOpa3oBanue anredpanyeckux BoipakeHuil. [IpeoOpazoBanue
panMoHaNbHBIX, UPPALIMOHATIBHBIX CTETIEHHBIX, OKA3aTeIbHBIX U
JIOTapU(PMUUECKUX BbIPAKEHUH.

24

NNNPNDNNEDNDND

IIpakTnueckoe 3ansitue 1o teme «KopHu, creneHu u jorapupmbb»

CamocrosiTesibHas padoTa: BeimoiHeHHE TOMAITHUX 3aJaHui.
CucremaTu3anus 3Hanuit mo teme «KopHHU, CTETIEHH U JIOTapuPMBD -
cocTaByieHHe TabIuIpl. TecT — OHIaiiH

11

KonTtpoJsbsHas padora

Tema 3. IIpsiMble U IIIOCKOCTH B
IIPOCTPAHCTBE.

B3anmMHoe pacnionokeHue IByX NpsIMbIX B IpocTpaHcTie. [lapanienbHOCTh
NpAMON U TIOCKOCTH. [lapamienbHOCTh mmockocTel. [lepnenauKkyaspHOCTb
NpsAIMOM M TIIOCKOCTU. [lepneHanKyisap U HaKJIOHHAs. YTOJ MEXIy NpsIMOU U
IJTOCKOCTBIO0. [[ByrpaHHbIN yroi. YTOoJd MEXKY MITOCKOCTSIMHU.
[lepneHuKyISIPHOCTD JBYX IJIOCKOCTEH.

I'eomeTpuueckue npeodpazoBaHus MPOCTPAHCTBA: MapalieIbHbIA IEPEHOC,
CUMMETPHSI OTHOCUTEIBHO TIOCKOCTH.

16
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[TapannensHoe mpoekTUpoBaHue. [Iliowads  OpmocOHANLHOU — NPOEKYUU.
N300paskeHne mpoCTPaHCTBEHHBIX (QUTYD.

N -

IIpakTnyeckoe 3ansiTHe Mo Teme: [locTpoeHue ceueHuit TeTparapa u
napajuleJienunes1a

HpaKTI/l‘-leCKOC 3aHATHE 110 TEME: «HpﬂMBIe 1 IJIOCKOCTH B ITPOCTPAHCTBE

CamocrosiTesibHas padoTa:

Brinonnenue qomamuux 3aganui. CucreMaru3ainus 3HaHUM — 3all0JIHEHUE
tabmuubl. [TonroroBka npesenranuii mo teme «llapamieabHOCTh U
MepHEHIUKYISIPHOCTh B Moel nipodeccun» uinu kypc HOY «MHTYUT» o teme:
[IpoexTrBHAas reoMeTpust AJi IMKOJILHUKOB. [10rOTOBKA K 3a4eTy.

11

Tema 4. DreMeHThl KOMOMHATOPUKHU

OcHOBHbIE MOHATHSA KOMOMHATOPUKH. 3a/1a4 Ha MOJICYET YUCIIa Pa3MEIICHUIH,
MepPeCcTaHOBOK, coueTaHuil. Pemenue 3anad Ha nepedop BapuanToB. @opmyia
6unomMa Herorona. CoiicTBa OMHOMUHANBHBIX KO3 (ULIMEHTOB. TpeyroinbHUK
[Tackais.

HpaKaneCKoe 3aHATHE 110 TeMe: «DJIEMCHTHI KOM6I/IHaTOpI/IKI/I>>

CamocTrosiTesbHasi padoTa: BeinosHeHrne TOMalllHUX 3aJaHu.
Cucremaru3anus 3HAHUHI — 3aroyiHeHne Tadanel. TecT-oHIaid

Tema 5.KoopanHATBI U BEKTOPBI.

[IpsimoyronbHas (ekapToBa) cUucTeMa KOOpIUHAT B pocTpaHcTBe. Popmyrna
paccTosiHUS MEXY IByMsl TOUKaMHU. Y paBHEHUS cHEepBl, nI0CKOCMU U NPAMOLL.
BexTopsl. Monyns Bekropa. PaBeHCTBO BEKTOpOB. Cll0’KEHHE BEKTOPOB.
YMHOK€eHUEe BEKTOpa Ha 4ncio. Pa3znokeHue BeKTopa Mo HalpaBJIEHUsIM. YTOJ
MeXy AByMs BekTopamiu. [Ipoekius BekTopa Ha ocb. KoopanHaTsl BekTOpa.
CkansipHO€ IPOU3BEIEHUE BEKTOPOB.

Vcnonb30BaHue KOOPJMHAT U BEKTOPOB MPH PEIICHUH MAaTEMaTHUYECKUX U
MIPUKJIAJIHBIX 3a7au.

14

HpaRanecxoe 3aHATHE IO TEMeE: «KOOp,I[I/IHaTBI H BCKTOPLD»

NIWNDNNMNNDNDNEDN

CamocrosiTesqbHasi padora: BeinosiHEHHE TOMANTHUX 3aaHui. 3allOJTHEHNE
Tabmuuel. TecT — oHIalH

Tema 6. OCHOBBI TPUTOHOMETPHH.

Pannannas mepa yrna. BpamarensHoe naBrxeHue. CHHYC, KOCUHYC, TAHT€HC U
KoTaHreHc uyuciaa. OCHOBHbIE TPUTOHOMETPUYECKHE TOXKIECTBA, (POPMYIIBI
npuBeaeHus. CUHYC, KOCUHYC U TAaHT'€HC CYMMBI M pa3HOCTHU JBYX yriioB. CHHYC
U KOCHHYC JBOWHOrO yria. @opmyavl nonosunnozo yeida. Ilpeobpazosanus
CYMMbl MPUSOHOMEMPUUECKUX QYHKYULL 6 npousseoexue U NnpousseoeHus
cymmy.  Buipasicenue  mpuconomempuueckux — Qyukyuu  yepe3  mMaueeHc
NOJ0BUHHO20 apeyMeHma.

[TpeoOpa3oBaHust NPOCTEHIINX TPUTOHOMETPHUECKUX BBIPAKEHUI.

14

N
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IIpakTnuyeckoe 3ansitue no reme: «IIpeoOpa3oBaHue TPUrOHOMETPHUECKUX
BBIPAKCHUN

HTorosasi koHTpoOIbHAsA padora 3a 1 cemecTp

N

CamocrosiTesibHas padora: BeinojiHeHHe ToOMaIHUX 3a1aHuil. Pemienne
BapHaTUBHBIX 3a7aHuil CucreMaTH3anus 3HaHU| — 3aM0JIHEHUE TaOIUIIbI.
[ToaroroBka K UTOrOBOM KOHTPOJIbHOM

104/14/4/52

[Ipocreiimme TpUroHOMETpUYECKUE ypaBHEHUS. Pelienne TpuroHoMeTpuYeCcKuX
YpaBHEHUM.

IIpocmetiwue mpueconomempuyeckue u HepageHcmea. Apkcunyc, apKKocumyc,
APKMAH2EHC Yuca.

KonTtpoJsbHas padora

Tema 7. @yHKIIMHU, UX CBOKCTBA U
rpaduxu. CTeneHHsle,
MOKa3aTeNbHbIE, TIorapupMIUIecKue

(byHKIHH.

Oynkuuu. O6nacTh onpeaeaeHuss 1 MHOXKECTBO 3HaYEHUM; rpa@uk QyHKIUH,
noctpoeHue rpaduKoB PyHKIMHI, 3aJaHHBIX PA3JIMUYHBIMU CIIOCOOAMHU.

CBoiicTBa (GyHKIIMN: MOHOTOHHOCTD, Y4€THOCTh, HEYETHOCTh, OTPAHUYEHHOCTb,
NepUuoNYHOCTb. [IpoMexyTKu Bo3pacTaHus U yObIBaHMs, HAaMOOJIbIIEE U
HaMMEHbIIIee 3HAYCHUs, TOUKH IKCTpeMyMa. [ padudeckas HHTEprpeTanusi.
[Tpumepb! pyHKIIMOHATBHBIX 3aBUCMOCTEN B pealIbHBIX MpoLieccax U SBICHUSIX.
Apudpmernueckue onepanuu Hax GQyHKIUAMU. CioxHast QyHKIUS
(xomnio3unus). Ilonamue o nenpepvigHOCMU QYHKYUU.

Ob6parsbie hyakuuu. Odracme onpedeneHus u 001acms 3HaYeHUuti 06pamHou
@yuxyuu. I pagux obpamnou hynxyuu.

CreneHHbIe, TOKa3aTENbHBIC, IOTapU()MUIECKHAE U TPUTOHOMETPHUYECKHE
¢ynkuuu. OOpaTHble TpUroHOMEeTpUUeckue GyHkuuu. Onpenenenus GyHKUIUH,
ux coiicTBa u rpapuku. [IpeodpazoBanus rpapukos. [lapannensHslil nepeHoc,
CUMMETPHUSI OTHOCUTEIIBHO OCEH KOOPJIMHAT U CUMMETPUSI OTHOCUTEIIBHO Hayvasia
KOOP/AMHAT, CHMMETPHsI OTHOCUTENIBHO MPSIMOM Y = X, pacTshKeHHUE U CKaThe
BJIOJIb OCEH KOOPJMHAT.

14

N

NNNMNPNNEPRFRPEFEPNMNNMNDNDNODDN

IIpakTHyeckoe 3ansaTue no reme: «Ilocrpoerne rpadhukoB HyHKITHI

IIpakTHyeckoe 3aHsATHE MO TeMe: «DYHKIUU U rpaduKn»

N

CamocrosiTesqibHasi padora: BeinonHeHne JoMalHuX 3aaHuid. Penienue
BapHaTUBHBIX 3a/1aHuii. CucTemMaTu3aius 3HaHui 1no reme: «O0paTHbIe
GbyHKIUUY - 3anoaHeHue Tadnuipl. CrucTeMaTu3anys 3HaHU| 10 TeMe:
«O0OpaTHBIE TPUTOHOMETPHUECKUE (PYHKIUI -3aMOTHEHUE TaOIUIIbI

Tema 8 MHOTOTpaHHUKH U KPYTJIbIE

Bepiunsl, pebpa, rpann MHOTOTpaHHuKa. Pazeepmra. Muozozpannvie yenul.
Buinyxavie mnozoepannuxu. Teopema Diinepa.

16
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TCIa

[Tpusma. [lpsmas u nakronnas npusma. [lpaBunsHas npusma. [lapamienenunes.

Ky0. Ilupamuna. [IpaBunsHas nupaMuia. Y ceuyeHHas nupamuaa. Terpasap.
Cummetpuu B KyOe, B apaijiesienumnesie, B Ipu3Me 1 Mupamue.

Ceuenus Ky0a, IPU3MBI ¥ THPAMU/IBL.

[IpencraBienue o MpaBUILHBIX MHOTOTPAHHUKAX (TETpadIp, KyO, OKTasap,
JOJIEKadIp U UKOCABP).

Hunuuap u koHyc. YcedeHHbI KoHnyc. OCHOBaHUE, BBICOTA, OOKOBas
MOBEPXHOCTh, 00pazyromas, pazseprka. OceBble CEYCHUS U CEUCHUS
rapajuieJbHble OCHOBAHUIO.

[ap u cdepa, ux ceuenus. KacarenpHas miockocTs K chepe.

N3mepenus B reometrpuun

O0beM u ero m3mepenue. MaterpansHas hopmyina oobema.

®opmynbl 00beMa Kyda, IPSIMOYTOJILHOTO Mapalieenurneaa, IpU3Msl,
uunuHapa. Gopmynnsl 06bema nupamuia U konyca. opmyiiel miomaam

MOBEPXHOCTEH IUIMHIPA U KoHyca. DopMyibl 00beMa Iapa v miIomaan cQepsi.
[Tomo6ue Ten. OTHOMICHUS TUIOIIAJICH ITOBEPXHOCTEH U 00EMOB IMOJOOHBIX TEIl.

NN DNNNODNNDNDPNDNDNDNDNPNDNDNDNDDNDDNDDND

IIpakTnyeckoe 3aHATHE HA IOCTPOCHUE PA3BEPTKH MHOTOIPAaHHUKOB U 2

BBIYHCIICHHE MJIONAAM MTOJIHON MOBEPXHOCTH U 00BbEMa.

IIpakTHYeckoe 3aHATHE HA MOCTPOCHUE PA3BEPTKU KPYIJIbIX TET U 2 2
BBIYHCIICHHE IJIONAAN MTOJHON MOBEPXHOCTH U 00beMa.

IIpakTHYeckoe 3aHATHE HA BBIUHUCIEHUE AJIEMEHTOB MHOTOTPAHHUKA 2 2
IIpakTHYeckoe 3aHATHE HA BBIUKCICHUE DJIEMEHTOB TEJl BPAIICHUS 2 2
CamocrosiTesibHas padora: BeinoiHeHNE TOMalTHUX 3aJaHui. 10

Cucremaru3zanus 3HaHUHM 10 Teme: «Tema BpalieHus» - 3aroTHeHUe TaOIUIIbI.
Wsrorosnenue npesenranuii. MI3rorosnenne Mouenen.

14




Tema 9. [IpousBoaHas u ee
IpUMEHEHUE.

ITocnenoBarensHOCTH. CIIOCOOBI 3a4aHNS U CBOMCTBA YHCIIOBBIX
nocyeIoBaTenbHOCTEN. [lonamue o npedene nociedo8amenrbHOCHIU.
CywecmsogaHue npedena MOHOMOHHOU 02PAHUYEHHOU NOCNe008aAMeNbHOCTIU.
CymMupoBaHue mocienoBaTeabHoCTe. beckoneuHo yObIBaromas
r€OMETPUYECKAsI IPOIPECCUS U €€ CyMMa.

[TpousBoanas. [TonsiTre 0 Npon3BOIHON QYHKINH, €€ TEOMETPUUYECKUH U
(busnueckuii cMbIc. YpaBHEHHE KacaTeabHOM K rpaguKy QpyHKIHMH.
[Ipou3BoHBIE CYMMBI, pa3HOCTH, MPOU3BEICHUS], YaCTHOTO. [Ipon3BoaHbIe
OCHOBHBIX 3JIeMeHTapHbIX QyHKUuH. [[puMeHnenne npou3BoaHON K
MCCIIeIOBaHMIO ()YHKITHH U TOCTPOCHHIO TPauKOB. [Ipousz800usie 0Opamuoil
@yHKYUU U KOMRO3UYUY PYHKYULU.

[Ipumeps! UCTIOIB30BaHMS POU3BOIHOMN IS HAXOXKICHUS] HAMITYYIIETO
peuieHus B MPUKIAIHbIX 3a1ayax. Bropas npou3BoaHas, €€ reoMeTpu4ecKuil u
¢busnuecknii cmbica. HaxoxaeHne cKopocTH IS poIiecca, 3aJaHHOTO
dbopmy1oii u rpaduxom

20

NNNMNPNEFENNNDNNNNDNREREEDN

IIpakTuyeckoe 3aHATHE HA TOCTPOCHHE TPadUKOB QYHKIIUH.

N

KonTtpouabHas pa6ora no teme «lIponsBoHas u ee npuMEeHEHUE»

CamocrosiTesibHas padoTa: BeimoiHeHne TOMaTHUX 3aaHnil. Pemenue
BapHaTHBHBIX 3aaHuii. CucTemMaTH3aIus 3HaHU# — 3anoinHeHue Tabnuisl. Tect
— OHJIANH.

10

Tema 10 WUHTerpan u ero
pUMEHEHNE

[TepBoobOpasnas u unterpai. [IpuMeHenre onpeaeneHHOro HHTErpaa Juis
HAXO0XJEHUS UIOIAIN KpUBOJIMHEHHOW Tpaneuun. @opmyna HeroToHa-
JleitOnuna. [IpumMeps! npuMeHeHus: HHTerpana B GU3NKe U TEOMETPHH.

12

NN

HpaKTl/I‘{eCKOC 3aHsITHE Ha BEIYHCIICHHUE IIOIIAICH.

CamocrosiTesibHas padoTa: BeimoiHeHne TOMaITHUX 3aaHnil. Pemenue
BapHaTHBHBIX 3aaHuii. CucTemMaTH3aIus 3HaHui — 3anonHenne Tabnuiel. Tect
— OHJIANH.

Tema 11. DnemenTsl TEOpUN
BEPOSITHOCTEN M MATEMATHYECKOU
CTaTHCTHKH.

CoOpbITHE, BEpOATHOCTH COOBITHS, CII0)KEHUE U YMHOKEHHE BEPOSTHOCTEH.
Ionamue o nezagucumocmu cobvimuil. JJUcKpemnas ciy4aunas 6e1uyutd, 3aKoH
ee pacnpeoenenus. Hucnosvie xapakmepucmukiu OUCKPEMHOU CAYYAUHOU
genuuunvl. Ilonssmue o 3akone 6o1buIUX YUCE].

[IpencraBnenue naHHbIX (TaOIMIIBL, JUATPAMMBL, TPAQUKH), ceHepanbHasl
COBOKYNHOCMb, 8b100pPKA, cpedHee apugpmemuyeckoe, meduana. [lonsamue o
3a0auax mamemamuieckou CmamucmuKu.

Pewenue npaxmuyeckux 3a0au ¢ npumeHeHuem 8epoimHOCIHbIX Memo008.

10
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IIpakTHyeckoe 3aHsITHE HAa BEIYMCICHUE BEPOSTHOCTH COOBITHUS, YUUCIOBBIX
XapAKTEPUCTUK JUCKPETHOM CIIy4aliHOW BEJIMYUHBI.

CamocTrosiTeqbHasi padora: BeinonHenue nomamnux 3aganuid. CoctaBieHue
MPAKTUYECKHX KOMOMHATOPHBIX 3a/1a4 1o npodeccun. TecT-oHnaiH.

Tema 13. YpaBHEeHUs1 U HEpABEHCTBA.

PaBHOCHIIBHOCTH ypaBHEHUH, HEPABEHCTB, CUCTEM.

PannonanbHble, MppalMOHAJIbHbBIE, I10Ka3aTe€IbHbIE U TPUTOHOMETPUUECKUE
ypaBHEHUS M cUcTeMbl. OCHOBHbBIE MpPHEMbl HX pelIeHus (pa3iokKeHHe Ha
MHOKUTEIH, BBEJICHUE HOBBIX HEN3BECTHBIX, IOACTAHOBKA, TPahUUeCKUil METON).
PauvonaneHble, uppanMOHaIbHBIE, MOKa3aTelbHbIE HepaBeHCTBA. OCHOBHBIE
IIpUEMBI UX pelleHus. Tpuconomempuieckue HepaseHcmasa.

Hcnonk3oBanue cBOWCTB M rpadukoB (QyHKUMN MpU peUICHUH ypaBHEHUN H
HepaBeHCTB. MeToz mHTepBajoB. M300pakeHHe HAa KOOPAMHATHOW TUIOCKOCTH
MHOXECTBA PELICHUN YpaBHEHUN U HEPABEHCTB C JABYMS NEPEMEHHBIMU M HX
CHCTEM.

[IpuMeHeHne MaTeMaTUYeCKHX METOJOB JUIsl PELICHUS COJAEP>KATENbHbIX 3aJa4
U3 pa3IuYHbIX 00JIacTell HAyKu M MpaKkTUKU. VIHTepnperaus pe3yibTara, yuyer
peanbHbIX OIrPaHUYEHUM.
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KonTpoabHas pa6oTa no Teme «YpaBHEHUs U HEPAaBEHCTBA»

HTorosass KOHTPOJIbHAsI padoTa

CamocrosiTesibHas padora: BrimonHnenue nomamHux 3amganuii.  Pemenue
BapHaTHBHBIX 3afaHuii. CucTemMaTH3aus 3HaHUI — 3amoixHeHue Tabmuipl. Tect
— OHJIANH.

14

130/18/8/65

Hroro

234/32/12/117
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6. XAPAKTEPUCTHUKA OCHOBHbBIX BU/IOB

AEATEJBHOCTHU OBYYAIOHIUXCA

Coodepoicanue 06yueHus

Xapaxkmepucmuka 0CHOBHbIX 81006 0eameNbHOCMU 00yUawe2ocs (Ha yposHe
YuebHbIX Oelicmauil)

Beeoenue

-O3HaKOMIJIEHHE C POJIbI0 MAaTEMAaTHKH B HayKe, TEXHHKE, SKOHOMUKE,
MH(OPMALIMOHHBIX TEXHOJIOTHIX U MPAKTHUYECKOH 1A TEIbHOCTH.
-O3HaKOMJIEHHE C MLEIIMH U 3aJlayaMd M3Y4YeHHUS MaTeMaTUKU MpHU
ocsoeHnu npodeccuii CI1O u cienmansuocteit CI10.

Pazsumue nonsamus o
yucie

-Bomonnsts apudmernueckue neicTBUA Ha/l YUCIaMH, COYETasi yCTHBIE
U IUCbMEHHbIE IPHEMBI;

-HaXOAWTh TNPUOMMKEHHBbIC 3HAUCHHs BEIMYMH W TOTPEIIHOCTH
BBIUUCIICHUH (20COJIFOTHAs U OTHOCHUTEINIbHAsS); CPAaBHUBATh UYHCIIOBBIE
BBIPAXKCHMUS;

-HaXOJUTh OIMOKH B IPeoOPa30BaHUAX U BBIYUCICHUAX (OTHOCUTCS KO
BCEM IIYHKTAaM [IPOrPaMMBbl).

Kopnu, cmenenu u
nocapughmol

-O3HaKOMHUTBCS C TIOHSATHEM KOpHS N-i CTENEeHH, CBOWCTBAMH
PaavKaJIOB U C IPABUJIAMH CPAaBHEHUEM KOPHEH.

-OopMynIMpoOBaTh ONPEAEICHUE KOPHS U CBOMCTBA KOpPHEU. Bpruncisate
W CpaBHHMBaTh KOpPHH, J€NaThb MPUKUAJKY 3HAYEHUS  KOPHA.
[IpeoOpa3oBbIBaTh YMCIOBBIE M OyKBEHHBIE BBIPAXKEHUS, COAEpIKAIlKe
paguKabl.

-BeimonuaTte  pacdyersl 1o QopmynaMm, CcoAepXkKallUM — pagrKaibl,
OCYILECTBIISIS HEOOXOIMMBIE TTOICTAHOBKH U TIPE0Opa3OBaHMS.

- OnpenensTe pAaBHOCWIBHOCTD BBIPAXKEHUH C pagukanaMu. Pemate
HMppalrOHAIIbHBIE YPABHEHUS.

-O3HaKOMUTHCS C IOHSITHEM CTETIEHU C ICUCTBUTEIBHBIM ITOKA3aTEIEM.
-HaxonuTe 3HaueHHe cTeneHu, UCI0JIb3Ys IPU HEOOXOIUMOCTH
MHCTPYMEHTAJIbHBIE CPEACTBA

-3anucvieams KopeHb n-ii CTENIEHU B BUJIE CTETIEHU C IPOOHBIM
MoKa3areieM U Hao0OopoT.

-OopMynMpoOBaTH CBOMCTBA CTENEHEN. BEIUMCHATE cTeneHu ¢
panMoOHaNIbHBIM [MOKA3aTeNeM, JIeJaTh IPUKUIKY 3HAUEHUS CTEIICHH,
CpPaBHUBATH CTEIICHMU.

-IIpeoOpa3oBbIBaTh YMCIOBBIE U OYKBEHHBIE BBIPAXKEHHUS, COJIEPIKaIIIHe
CTENIEHU, IPUMEHSS CBOMCTBA. Pemare rmokasaTenbHble ypaBHEHUS.
-O3HaKOMHUTHCS C IPUMEHEHUEM KOPHEW U CTENEHEN MPU BHIUUCICHUH
CpPEIHUX, IPHU JEIEHUU OTPE3KA B «30JI0TOM ceYeHUn». Pemars
MIPUKJIAJHBIE 33141 HA «CJIOXKHBIE IPOLICHTHI.

-BrinonHATh TpeoOpa3oBaHus BEIpAXKEHUH, IPUMEHSST (OPMYIIBI,
CBSI3aHHBIE CO CBOMCTBAMHM CTETICHEH U JIorapru(MOoB.

-Onpenensats 0071acTh JOMYCTUMBIX 3HAYCHUMN JTOTapu(PMUIECKOTO
BBIpaKeHHs. Pemath morapudmudeckue ypaBHEHUSI.

Hpﬂﬂ/tble u niockocmu
6 npocmpancmee

-dopMynupoBaTh U MPUBOJIUTH J0KA3aTEIbCTBA MPU3HAKOB B3aUMHOIO
pacrojIoXKeHusl MPSAMBIX M IMIockocTel. Pacro3HaBaTh Ha ueprexax u
MOJIEISIX Pa3jIM4YHbIE CIyyad B3aWMHOTO PAaCIOJIOKEHHS MPSMBIX U
IJIOCKOCTEH, apryMeHTHUPOBAaTh CBOU CYXICHHUS.

-dopMynupoBaTh ONPEIEIECHNS, IPU3HAKN U CBOWCTBA NAapaJUIEIbHBIX U
NEePIEeHIUKYISIPHBIX TIOCKOCTEN, IBYTPaHHBIX U IMHEHHBIX YIJIOB.
-BBIONIHATE  MOCTpPOEHUS YIVIOB MEXAY MPSAMBIMH, MpsMOH H
IJIOCKOCTBIO, MEX]Ty IMJIOCKOCTSMH MO ONMMCAHUIO U Paclo3HaBaTh UX Ha
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MOJEIAX.
-IIpuMeHATh NpU3HAKK U CBOMCTBA PACIIOJIOKEHUS IPSIMBIX U
IUIOCKOCTEH Ipu pemeHun 3aaad. M300paxxaTh Ha pUCYHKAX U
KOHCTPYMPOBAaTh HA MOJAEIISAX NEPIEHANKYIISAPHI U HAKIIOHHBIE K
IUIOCKOCTH, MPSIMbIE, MTapajljIeNIbHbIE TNIOCKOCTH, YIJIBI MEXAY NPSAMON U
IUIOCKOCTBIO 1 00OCHOBBIBATH IOCTPOCHUE
-Pemare 3amaun  Ha  BBIUMCIEHME TE€OMETPUYECKHX  BEJIUYHMH.
OnucelBaTh pPacCTOSIHUE OT TOYKM JO IUIOCKOCTH, OT HPSIMOM 110
IUIOCKOCTH, MEX]y TNIOCKOCTSIMH, MEXK/Y CKPEIIMBAIOIIUMHU MPSIMBIMH,
MEXy IPOU3BOJIBHBIMU (PUTYpaMu B IPOCTPAHCTBE.
-OopMyaMpoBaTh M JOKa3blBaTh OCHOBHBIE TEOPEMBI O PACCTOSIHUAX
(TeopeMbl CyIIeCTBOBaHUS, CBOMCTBA).
-M300paxxaTe Ha 4epTexkax M MOJENAX PAaCCTOSHUS U OOOCHOBBIBATH
cBOM cyxzaeHusa. Omnpenensitb M BBIYMCIATH  PACCTOSIHUS B
npoctpaHcTBe. [IpuMeHATs GopMysbl MU TEOpPEMbl IUIAHUMETPHUM IS
peleHus 3a1a4.
-O3HaKOMUTBCS C MOHSATHEM MapajUIeIbHOIO MPOEKTHPOBAHUS M €ro
cBolicTBaMu. Popmyrupoeams meopemy O NIOWAOU OPMOSOHANbHOU
NPOeKyuY MHO20Y20IbHUKA.

-IIpuMeHsATs Teoputo AJ11 000CHOBAHUS OCTPOCHUHN M BHIYMCIICHUH.
AprymMEeHTHpOBaTh CBOU CYXKJEHHS O B3aUMHOM PACIIOJIOKEHUH
IPOCTPAHCTBEHHBIX (pUTYD.

Onemenmol
KOMOUHAMOPUKU

-M3yuntes mnpaBuwia KOMOMHATOPUKM M MPUMEHSTh MpPU PELICHUU
KOMOMHATOPHBIX 33]1a4.

-Pemare xomMOuHaTOpHBIE 3a/a4M METOAOM Iepedopa M IO IpaBUILY
YMHOXKEHHUSI.

-O3HaKOMUTBCS C TMOHATHAMH KOMOMHATOPUKU: pa3MEIEHUSIMH,
COYETAaHUSIMH U TIEPECTaHOBKAMH U (POPMYITAMH JIJISl MX BBIYHCIICHUS.
-OOBSCHAT M NPUMEHATh (POPMYIBI A BBIYMCICHUS DPa3MELICHUH,
NIEPECTAaHOBOK U COYETAHUI MPH PEIICHUH 33]1a4.

-O3HakoMuThCs ¢ OuHOMOM HbloTOHA M TpeyronbHUKOM [lackasns.
-Pemarp nmpakTrueckue 3aaud ¢ MCHOJIH30BAHUEM TIOHSATHA U MPABHI
KOMOHWHATOPUKH.

OcHosbl
mpucoHoMempuu

-M3yuuTh paguaHHblil METOJ U3MEPEHHUS YIIIOB BPAILIEHUS U UX CBSI3b C
rpagycHoi mepoil. M1300paxath yriibl BpaleHusl Ha OKPY>KHOCTH,
COOTHOCHUTB BEIMYHMHY YIJIa C €r0 PaclOoI0KEHUEM.

-DopMyaMpOBATh ONpeIeNeHUs] TPUTOHOMETPUYECKUX (DYHKIMH 115
YIJI0B MOBOPOTA U U1 OCTPBIX YIJIOB MPSIMOYTOJIBHOTO TPEYTOJIbHUKA U
OOBSICHATH UX B3aUMOCBSI3b.

-IIpuMeHsATh OCHOBHBIE TPUTOHOMETPUUYECKUE TOKAECTBA IS
BBIYUCIICHHS] 3HAYCHUH TPUTOHOMETPUUECKUX (DYHKIHIA 1O OHOM 13
HUX.

-U3yunts ocHOBHBIE (HOPMYITBI TPUTOHOMETPUU: (POPMYIIBI CIIOKEHHUS,
yIBOEHUS, MpeoOpa3oBaHUs CYMMbI TPUTOHOMETPUYECKUX (QYHKIUHN B
IIPOU3BENICHUE U IPOU3BEACHUS B CYMMY U IIPUMEHSATH IIPU
BBIUMCJICHUH 3HAUYEHUS! TPUTOHOMETPUYECKOTO BHIPAYKEHUS U
YIPOILEHUS €T0.

-O3HaKOMHTHCS CO CBOMCTBAMU CUMMETPUU TOUEK HA €TMHUYHOU
OKPY)KHOCTHU M MIPUMEHSATH UX JUISL BbIBOJA (POPMYIT IPUBEACHUS.
-Pemars no opmynam u o TPUTOHOMETPUIECKOMY KPYTY
MpOCTEHIINe TPUTOHOMETPUYECKUE YPABHEHHUS.

-[IprMeHsATh 00IIMe METO/IbI PELIeHUs ypaBHEHUH (TTPUBEIEHUE K
JUHEHHOMY, KBaIpaTHOMY, METOJ1 Pa3JI0kKEeHHs] HA MHOXKUTEIH, 3aMEHbI
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MIEPEMEHHOI ) IPU PEIICHUU TPUTOHOMETPUYECKUX YPaBHEHHH.
-OTMeyaTh Ha Kpyre peuieHus MpOCTEUIITNX TPUTOHOMETPHUECKUX
HEPABEHCTB.

-O3HaKOMUTHCS C MTOHITHEM OOpPATHBIX TPUTOHOMETPHUICCKHIX
byHKIHH,

-M3yuuts onpeneneHus apkCUHyca, apKKOCHHYCa, apKTaHTeHCa YHCIa,
(bopMyIHpOBaTh MX, H300paKaTh HA SAMHUIHON OKPY)KHOCTH,
MPUMEHSITH [TPU PEIICHUN yPaBHEHUH.

DyHKYUuU, Ux
ceoticmea u epagpuxu

-O3HaKOMUTBCS C TOHATHEM [IEPEMEHHOM, IPUMEPAMU 3aBUCUMOCTEN
MEXly IEPEMEHHBIMU.

-O3HaKOMUTbBCA € MOHATHEM TpaduKa, ONpereNsaTh IPUHAIIEKHOCTh
tTouku rpaduky pynkuuu. [To hopmye mpocreiimieid 3aBUCHIMOCTH
onpenenarts Buj ee rpaduka. BeipaxkaTs 1o Gpopmyiie oqHy
IIEPEMEHHYIO Yepe3 APYyTHE.

-O3HakoMuThC ¢ onpeneneHueM ¢pyHkuuu. opmyaupoBars ero.
Haxoxute 06sacTh onpeneneHus U 00J1acTh 3HAYCHUH.
-O3HaKOMUTbBCA ¢ IpUMepaMH (QYHKIIMOHAJIBHBIX 3aBUCUMOCTEH B
peabHBIX MPOLECCAX U3 CMEKHBIX TUCIUILIAH.

-O3HaKOMUTBCS C JOKA3aTEIBHBIMU PACCYXACHUSIMH HEKOTOPBIX
CBOWCTB JINHEHHOHN 1 KBapaTUIHON (DYHKIIMIA, TIPOBOAHUTH
UCCIIeI0BaHKE JIMHEHHOMN, KyCOYHO-JIMHEIHOH, TpOoOHO — JIMHEHHOH 1
KBaJpaTUIHON (QYHKIMA, CTPOUTH UX rpaduku. CTPOUTH U YUTATh
rpaduxu ¢pynkuwmii. Mccnenoars GyHKINU.

-CocTaBnsaTe BUA (YHKIMU IO JAHHOMY YCIIOBHIO, PEIIaTh 33a4i Ha
JKCTPEMYM.

-BrimonHATh TpeoOpazoBanus rpaduka GyHKIHH.

-Bbruncnsate 3HaueHus: GyHKLUMU 10 3HAYEHUIO aprymeHTa. OnpenensiTh
M0JIO’KEHNE TOYKU Ha rpaduke 1o ee KOopAUHATaM U Ha00OopoT.
-Ucnonb3oBath cBOMCTBA QYHKIMI ISl CPABHEHUS 3HAUEHUH cTeneHen
¥ JIorapu(MoB.

-CTpouTh rpadUKH CTENEHHBIX U JOrapupMUUECKuX (HyHKIIHMH.
-Pemiate noka3zaTenbHble U JorapuMuuecKkue ypaBHEHUs U
HEPABEHCTBA 10 U3BECTHBIM AJITOPUTMaM.

-O3HaKOMUTHCS C MOHITUEM HENPEPHIBHON NEPUOANYECKON PYHKIINH,
(bopMynHUpoBaTh CBOMCTBA CHHYCA U KOCHHYCA, CTPOUTh MX TPapUKH.
-O3HaKOMUTBCS € MOHATHEM F'APMOHUYECKUX KOoJeOaHUH U MpuMepamu
rapMOHHYECKHUX KoJeOaHU /17151 ONMCaHUs MPOIECCOB B (GUBHUKE U
Jpyrux o0aacTsAX 3HaHUS.

-O3HaKOMUTHCS C MMOHATHEM Pa3pbIBHON NMepuondeckon GyHKINH,
(dbopMynHpoBaTh CBOMCTBA TAaHT€HCA U KOTAHT€HCA, CTPOUTh UX
rpaduxmu.

-[IpumensTs cBOMCTBa (PYHKIMIA /U1 CpaBHEHUSI 3HAYSHUN
TPUTOHOMETPUUECKUX (PYHKIMM, Ui PelIeHUs] TPUTOHOMETPUYECKUX
YpaBHEHUM.

-Cmpoums epaguku 06pamHuix mpuoHOMempu4eckux QyHKyutl u
onpeoensms no 2pagukam ux ceoticmsa.

-BrinonHaTe npeobpa3oBanus rpadukoB

Mnuozoepannuxu u
Kpyenvie mena

-OnuceIBaTh U XapaKTEPU30BaTh PA3IIMYHBIE BUbI MHOTOTPDAaHHUKOB,
MIEPEUYUCIIATh UX JIEMEHTBI U CBOMCTBA.

-M300pakaTh MHOTOTPAaHHHUKH U BBITIOJIHATH IOCTPOEHUS Ha
U300paKeHMUIX M Ha MOJEIISIX MHOTOIPaHHHUKOB.

-BpIuncasATh TMHEHHBIE JIEMEHTHI U YIUIBI B TPOCTPAHCTBEHHBIX
KOH(UTypalusx, apryMeHTUPOBATh CBOU CY)KJICHUSI.
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-XapakTepu3oBaTh U U300paxarb CEUCHUs, pa36epmKu
MHO202PAHHUKOS, BBIYACIIATH ILIOIIAIN TOBEPXHOCTEN.

-CTpouTs npocreinine cedeHus Kyoa, npu3Mbl, nupamuabl. [[pumeHsTs
(axThl ¥ CBEJCHUS U3 TUIAHUMETPHH.

-O3HaKOMUTHCS C BUJAMU CUMMETPUI B IPOCTPAHCTBE,
(bopMyIUpOBaTh OTMPECIICHUS U CBOMCTBA. XapaKTeprU30BaTh
CUMMETPHUU TeJ BPALLEHNUS U MHOTOTPAaHHUKOB.

-IIpuMeHATh CBOMCTBA CHMMETPHUH IIPU PELICHUH 3a/1a4.
-Hcnonb3oBaTh NpHOOPETEHHbIE 3HAHUS JIJIsl UCCIIEIOBAHUS U
MOJICJINPOBAHUS HECIIOKHBIX 3a7a4.

-M300pakaTh OCHOBHBIE MHOTOT'PAaHHUKH U BBIIIOJIHATH PUCYHKHU IO
YCJIOBHSIM 3aJ1a4

-O3HaKOMUTbBCS € BUJIaMU TeJ BpallleHHsl, (POpMyIUpOBaTh UX
OIIPENIETICHUS U CBOMCTBA.

-OopMynHupoBaTh TEOPEMBI O CEUEHUU 111apa INIOCKOCTHIO U O
IUIOCKOCTH, KacaTeabHOMU K cdepe.

-XapaKkTepu30BaTh U U300pakaTh TejIa BPALLCHHs, UX Pa3BEPTKHU,
CEYCHMUS.

-Pemate 3agaun Ha NOCTPOEHUE CEUEHUH, HAa BEIYUCIICHUE [UIMH,
paccTOsIHUM, YIII0B, mmoniaaei. [I[poBoauTh JOKa3aTeabHbIC
paccyXJIeHHUs TP PELICHNN 3aay.

-IIpuMeHATh CBOMCTBA CHMMETPHUH IIPH PELLICHUN 3a/1a4 Ha Tesa
BpALlEHNs, HA KOMOMHAIMIO TE.

-N300pakaTh OCHOBHBIE KPYTJIbIE TeJIa M BBIOJHATH PUCYHOK 10
YCIIOBUIO 3aJ1a4H.

-O3HaKOMUTHCS C TTOHATHSIMH TUIOIIAAN U 00beMa, aKCHOMaMH H
CBOMCTBaMH.

-Pemiate 3a7aun Ha BRIYUCIIEHUE TUIOMIAJIEN TUIOCKUX (PUTYp, TPUMEHSS
COOTBETCTBYIOLIUE (POPMYIIBI U (haKThl U3 TNIAHUMETPHUH.
-M3yuuTh TEOpPEMBI O BBIYUCICHUH 00bEMOB IIPOCTPAHCTBEHHBIX TET,
pelathb 3aJauu Ha MpUMeHeHHe (OpMYJI BEIYUCIEHUS 00bEMOB.
-M3yuuTh opMyiibl Uil BBIYMCIEHUS TUIOMIA €N TOBEpXHOCTEN
MHOTOTPaHHHUKOB U TeJl BpalieHHus. O3HAKOMUTBCS ¢ METOJOM
BBIUMCJICHMSI TJIOMAAH TIOBEPXHOCTH C(HEPHI.

-PemraTte 3aaun Ha BBIYMCIIEHUE TUIOIIAIEN TTIOBEPXHOCTH
IIPOCTPAHCTBEHHBIX TEIL.

IIpoussoonas u ee
npumenenue

-O3HaKOMUTHCS C TOHSITHEM MPOU3BOIHOM.

-U3yuauth u popMynnpoBaTh €€ MEXaHUIECKUN U TEOMETPUUCCKUN
CMBICJI, U3YyYUTh AITOPUTM BBIUMCIEHUS IPOU3BOJHON HA MPUMEPE
BBIYHCIICHUS] MTHOBEHHOW CKOPOCTH U YTIIOBOTO KodhduimeHTa
KacaTeJIbHOM.

-CocTaBisaTh ypaBHEHHE KacaTeIbHOM B 00IIIeM BU/IE.

-Beiyunts npaBuiia auddepeHnnpoBanusi, TAOIUIy TPOU3BOTHBIX
3JIEeMEHTapHBIX QYHKIMH, IPUMEHATD 11 [uddepeHInpOoBaHUS
GYHKIMH, TSI COCTaBIIEHUS] ypaBHEHUS KacaTelIbHOM.

-M3yuuTh TEOpPEMBI O CBSA3M CBOWCTB (DYHKIIUU U IPOU3BOIHOM,
dbopMyITHUpOBaThH UX.

-IIpoBOANTE C TOMOIIBIO POU3BOIHOM HCCIIeIOBaHNE (DYHKITHH,
3aJaHHOH (POpMYITOH.

-YcraHaBiaMBaTh CBSI3b CBOMCTB (YHKIMHM U MPOM3BOAHOM MO HX
rpadukam.

-IIpuMeHATP TPOM3BOAHYIO M PEIICHHWS 3aJad Ha HaXOXKICHUE
HanOOJIBIIEr0, HAUMEHBIIETO 3HAUYCHHSI U Ha HAX0XKJICHHE IKCTpPEMyMa.
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Ilepsoobpasnas u
unmezparn

-O3HaKOMHTHCS C TIOHSITHEM MHTETpaja v MepBoOOpa3HOM.

-M3yunTh mpaBuiIa BBIUMCIEHUS TIepBOOOpa3HOl U TeopeMy HpioToHa-
JleliOHMLIA.

-Pemate 3agaun Ha CBsI3b MEPBOOOpA3HON M €€ ¢ MPOU3BOJHONM, Ha
BBIUKCJICHHUE MTEPBOOOPA3HOM A JAHHON (PYHKIIMH.

-PemraTte 3amauM Ha OpPUMEHEHUE UHTErpaja sl BbIUUCICHUS
(bu3nYECKUX BEIIMYHMH U TUIONIAICH.

Onemenmuvl meopuu
eeposimHocmen u
Mamemamuyeckou
cmamucmuxu

-A3y4nth  KJIAaCCUYECKOE  OIpPEACIICHHE BEPOSATHOCTH, CBOMCTBA
BEPOSITHOCTH, TEOPEMY O CYMME BEPOSTHOCTEM.

-PaccMoTperh mpuMepbl BBIYMCIEHHS BEpOATHOCTEN. Pemiars 3agaun Ha
BBIYHCIICHHE BEPOSITHOCTEN COOBITHH. -O3HaKOMUTBCSH c
MPEICTABICHUEM YHUCIOBBIX JJAHHBIX U UX XapaKTEPUCTUKAMMU.

-Pemiates mpakTthuyeckue 3amauyd Ha OOpPaOOTKY YHMCIOBBIX JIaHHBIX,
BBIYHCIICHHE WX XapaKTEPUCTHUK.

Ypaeuenus u
HepaseHcmea

-O3HaKOMHUTBCSI €  NPOCTEHINUMH  CBEIEHUSAMHU O  KOPHAX
anreOpanyecKrX ypaBHEHH, C IOHATHSAMH HCCICOBAHNS YPAaBHEHUH U
CUCTEM YPABHEHMH.

-3y4nth TEOpHUIO PAaBHOCWIBHOCTH YPAaBHEHHM W €€ IPUMECHEHHE.
[ToBTOPUTH 3amuCh pELICHWS CTAHJAPTHBIX YPAaBHEHHUH, ITPHEMBI
npeoOpa3oBaHus ypaBHEHUHl JUIsl CBEJEHMS K CTaHAApTHOMY
YPaBHEHHIO.

-Pemare  panmoHasbHBIE, HPPALMOHAIBHBIC, IIOKAa3aTElIbHbIE U
TPUTOHOMETPUUECKHUE YPABHEHUS U CUCTEMBI.

-Ucnonws3oBare cBoiictBa u rpadpukn  (QyHKOMA JUIST  peIIeHUs
ypaBHEHUH. [IOBTOPUTH OCHOBHBIE IPUEMBI PEILIEHUS] CUCTEM.

-Pemiate  ypaBHEHus, NpUMEHss Bce IMpHeMbl (pasloKeHUE Ha
MHOJKWTEIHM,  BBEICHME  HOBBIX  HEU3BECTHBIX,  IIOJCTAHOBKAa,
rpaduyeckuit METox).

-Pemare cucrembl ypaBHEHUWI, NpPUMEHssI pa3IUYHBIE CIIOCOOBI.
O3HakOMUTBCA C OOMMMM BONPOCAMM PELICHUS HEPABEHCTB U
UCTIOJIBb30BaHUSI CBOMCTB M rpaduKoB (QYHKIUH MpU pELIeHUH
HEPaBEHCTB.

-PemaTte HEepaBeHCTBA M CHCTEMBI HEPAaBEHCTB, IPUMEHSS Pa3JIMYHbIC
CIOCOOBL.

-[IpuMensaTr MaTEMAaTHYECKUE METOMBI I PEIICHUS COAEPIKATEIbHBIX
3a/1a4 U3 pa3IuvHbIX oOjacTel HaAyKW U NMpakTHKU. MHTepnpeTrupoBath
pE3yJIbTaThl, YYUTHIBATH PEAJIbHBIE OTPAaHUYEHUS.
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7. TEMBI PE®EPATOB (IOKJIAIOB),
NHINBUYAJIBHBIX ITPOEKTOB

ApXUTEKTypa U MaTeMaTHKa.

BricTphIit cueT 6€3 KaJIbKyIsTOpA.

BexTopb! u ux npukiagHas HaIpaBJICHHOCTh B TEOMETPUHU U (DU3HKE.
I'opon I'ykoBO B KOMOMHATOPHBIX 3a7a4ax.

Biusinue "rinaBHBIX yncen" Ha XapaKTep YeOBEKa.

Uctopus texnukyma B 3aadax (Pa3Butue noHATUS O YHUCIIE).
EnuHble 3aK0OHBI MATEMATHUKHU, UCKYCCTBA U ITPUPOIBI

3anoJIHEHUE TPOCTPAHCTBA MHOTOTPAHHUKAMH.

. Wnmro3un BocupusTus, unn «Bceraa au Mbl BUIUM TO, YTO BUAUMY.
10 HNppaumnoHanbHOCTH B apXUTEKTYPE.

© oo N Ok wwNRE

11. Moii ropoa — Most TOPAOCTh (MCTOpHUSA ropojaa B Udppax)

12.Vcnionp30Banue MaTeMaTHYECKUX METOJIOB TUTS OTICHKH
AKOJIOTHICCKOTO COCTOSIHUS OKPYKAFOIICH CPEIIbI

13.KomOunHaTopuka - nmepBbIii mar B OOJIBIITYIO HAYKY.

14. Moti ropon B niudpax.

15.Martematurka 1 TuTEpaTypa - 1Ba Kpbuia OJHOU KYJIbTYPHI.

16. IIpe3enTanuu i1 U3y4yeHUss MAaTEMATUKH.

17.IlpumMeHeHne CIO0KHBIX MTPOLIEHTOB B SKOHOMUYECKHUX PACUETaX .

18.HapomoHaceneHue u MpOTHO3BI Pa3BUTHS MOETO POTHOTO TOPO/IA.

19.CexpeTsl HppaIMOHATBLHOCTH.

20.Cratuctuueckoe uccnegopanue "Mos rpynmna B guarpamMmmax

21.CraTtucTrdecKoe ucciae0BaHue yIeOHOTO 3aBeICHNS.

22.9K0JIOTNYECKUH 3aJaUHUK.

23.DonbKIOpHBIE 33/1a4H.

24 .PacdeTsl sl peMOHTa KaObuHeTa.

25.1Mudposoii ananm3 cyned JTroaeH.

26.Jluct MeOuyca — HEOXHIAHHBIA W 3arajOYHbI TOTOJOTUYECKHMA
O0OBEKT.

2. DJIeMEHTHI TICUXOJIOTUY B MaTEMAaTHKE.
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8.YUYUEBHO-METOAUYECKOE U MATEPUAJIBHO-TEXHUYECKOE
OBECIIEYEHME ITPOI'PAMMBbI YYEBHOU JUCHUIIVINHBI

OcBoeHue mnporpaMMbl y4eOHOM ITUCHUIUIMHBI «MareMmartukay mpeanoiaraet
HaJI4ue
- yueOHOro KabuHEeTa, B KOTOPOM HUMEETCS] BOBMOXHOCTh 00ECIIeUnTh CBOOOIHBIMH
noctynn B HMHTepHET BO Bpems y4eOHOTO 3aHSATHS W B TIEPHOJ] BHEYYCOHOU
NEATETLHOCTH 00YYaIOIINXCSl.

[Tomemenne KaOMHeTa  YAOBIETBOpSAET  TpeOOBaHUSIM CanurapHo-
snuaemMuonornyeckux mnpaswin u HopmatuBoB (CII 2.4.3648-20 u CanlluH
1.2.3685-21) u ocHaIlleHO THUIIOBBIM 00OPYJOBaHUEM, YKa3aHHBIM B HACTOSIIUX
TpeOOBaHMSIX, B TOM UYHUCJIE CHECHHAIM3UPOBAHHON y4uyeOHON MeOenpio U
CpelicTBaMH O0Yy4YeHUsl, TOCTATOUHBIMHU JIJisi BBIMOJHEHUS TPeOOBaHUN K YPOBHIO
MOATOTOBKU 00YYaIOIINXCS.

-MHOTO(DYHKIIMOHAJIbHBIA KOMIUIEKC MPENoaBaTeis;
-HarJIsS,IHbIE TOCOOUS (KOMILIEKThI Y4E€OHBIX TaOJuII, MOJEIN, MAKEThI 1p.);
-3aJJaHUsI 1 METOJAMYECKUE YKa3aHUs JJIsl BBITIOJIHEHUS TPAKTUUECKUX PadoT;

- 3aJaHdsd W METOJAWYECKHE YyKa3aHWs I BBIIIOJHCHHUS BHEAYJIUTOPHOM
CaMOCTOATENbHON pabOThI;

- OubnuoTeunnlt GoHa (yueOHUKH, yuyeOHO-MeTomandeckue KomIuiekTsl (YMK),
SHIUKJIONIEINH, CTIPABOYHUKU, HayYHasl U HAYyYHO-TIOMYJsipHAs JUTeparypa u Jp.
10 MaTEMaTHKE).

- KOMIUIEKT TEXHHYECKOW JOKYMEHTAIlMH, B TOM YHCJIE TAcropra Ha CpeicTBa
oOy4YeHHMsI, HHCTPYKITUU TI0 MX UCITOJIb30BAHUIO U TEXHUKE O€30MTaCHOCTH;
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Jlna npenooaseamenceii

O6 oOpazoBanuu B Poccuiickoit ®denepanuu. denepanbHbiii 3akoH Poccuiickoit
Oeneparuu oT 29 aexadps 2012 r. No 273-D3 | ¢ usMeHEHUSIMU

denepanabHBIi  TOCYJAPCTBEHHBIN  00pa3oBaTENbHBIM  CTaHAAPT  CPEAHETO
(momHoOTro) OOmero obpazoBanus. YT1B. IIpukazom Munobpuayku Poccum ot 17
Mas 2012 r. Ne 413, ¢ u3MEHEHUSIMU

PexomeHnmanuu mo opraHW3alUy TOMYYEHUS CPEIHEro oO0Iero oOpa3oBaHUS B
npezaesiax OCBOCHHUSI 00pa30BaTENbHBIX MPOTrpaMM CpeaHEro NpodeccuoHaIbLHOrO
oOpa3zoBaHusl Ha 0aze OCHOBHOTO OOHIEro OOpa3oBaHUSI C Y4YETOM TPeOOBAHMIA
dbenepalbHBIX TOCYIapCTBEHHBIX 00pa30BaTEIbHBIX CTAHIAPTOB W IMOJy4acMOM
npodeccur WM CHEIUATBHOCTA CPEAHETO NPOdeCcCHOHAIBHOTO 00pa30BaHUS
(mucemo JlemapTameHTa TOCYJAapCTBEHHOW  TMOJHMTHKH B cdepe MOATOTOBKU
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