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PaGouast mporpamMma y4ueOHoOM nucturinHe «Maremarrkay pazpaboTaHa Ha OCHOBE!

peKOMeHalui 110 OpraHu3alyy MOJTY4YEHHUs CpellHero oouero oopa3oBaHus B MpeaeIax
OCBOCHHS 00pPa30BaTENbHBIX MPOTPaMM CPEAHEro MpodeccHoHaNbHOr0 00pa30BaHUs Ha
06a3ze ocHOBHOro ooOmero oOpa3oBaHus C Yy4eToM TpeOoBaHMU (hemeparbHBIX
rOCyJapCTBEHHbIX 00pa30BaTeIbHbIX CTAHAAPTOB M IOIydaeMod Mpodeccuu Win
CHELMATbHOCTH CPEAHEro NpoQeccuoHanbHOro o0pa3oBaHus (MUCbMO MHHOOpHaAyKH
Poccun ot 17.03.2015r. Ne06-259);

IPUMEPHOM mporpaMmsl 0011e00pa3oBaTeNbHON yuyeOHOW IuCHMIIMHBI «MaTeMaTHKa»
Ui IPO(heCCUOHATBHBIX  00pa30BaTENBHBIX OpraHu3anuid,pekomMeHoBanHon DPIAY
«®DenepanbHbld HHCTUTYT pa3BUTHs 00pa3oBanus» (mpotokoit Ne3 ot 21 utons 2015r.);
@enepalibHbIl  TOCYIAapCTBEHHBIM 00pa30oBaTENbHBIA  CTAHAAPT CPENHEro O0IIero
obOpasoBanus (yrBepkaeH npukazom Munoopuayku Poccun ot 17 mast 2012 r. Ne 4138
pen. [Ipukaza MunoGpuayku Poccun ot 29.12.2014 Ne1645);

npukasa MunHmucrepctBa oOpasoBanusi U Hayku P® or 31 mexabpst 2015r. Nel578 «O
BHECEHHUU U U3MEHEHUU B (hefiepalibHbIi rOCyIapCTBEHHbIN 00pa3oBaTeIbHbIN CTaHIAPT
cpeaHero oduiero oOpa3oBaHusi, YTBEpkKIAECHHBIN MpUKa3oM MuHUCTEpCTBa 00pa30BaHUs
u Hayku Poccuiickoit @enepanuu ot 17 mast 2012 Ne413y;

yroueruss OI'AY «DPHUPO» pexkomeHmanuil 1O OpPraHU3allUM IIOJYYEHHS CPEIHETO
oOuiero oOpa3oBaHMsI B NpeleNax OCBOEHHUS 00pa30oBaTENIbHBIX IPOTPaMM CPEIHErO
npodeccuoHaIbHOr0 00pa3oBaHMs Ha 06a3e OCHOBHOI'O OOIIEro oO0pa3oBaHHs C y4ETOM
TpeOoBaHUN  (Qenepa’bHbIX TOCYAAPCTBEHHBIX 00pa3oBaTENIbHBIX CTAaHAAPTOB H
nojsiyyaeMol  mpodeccMM MM CIEUUAIbHOCTH  CPEIHEro  MNpogeCcCHOHaIbHOIO
oOpa3oBanus ( nucbMo /lemapraMmeHTa rocy1apcTBEHHOW MOJUTHKYU B cepe MOJrOTOBKU
pabouux kaapos u 1O Munobpnayku Poccun ot 17.03.2015 Ne06-259) u IIpumepHbIX
nporpaMM  0011e00pa3oBaTeIbHbIX YYEOHBIX JUCHMIUIMH JUISI NPO(ecCHOHAIBHBIX

oOpa3zoBaTenbHbIX opranusanuii (2015r.) ot 25 mas 2017 r.

Opranuzanus-pazpadoruuk: BIIK ®T'EOY BO «bpl'¥V»

PazpaboTtumk:

CaBkuHa BanenTnHa AnekcanapoBHa, penoaBaTesb.

Pabouas mporpamma peKoMeH0BaHa TUCIUILTUHAPHO - IIMKJIOBOW KOMHCCUEH TUCIHIIINH
T'YMAaHUTApPHON U €CTECTBEHHOHAYYHOM MOATOTOBKH.

oT «28» mas 2021 r., mpoTokon Ne3

Pabouas nporpamma oo0peHa Hay4HO-METOJUUYECKUM COBETOM

ot «25» ntons 2021 r., mpotokosa Ne 4
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1. MACIHOPT PABOYEM [TIPOI'PAMMBbI YYEBHOM JUCHUITJINHBI
MartemaTuka

1.1. Ob6aacThr npuMeHeHHs padoyeii MporpaMmbl

PabGowas  mporpamma  yueOHOH  JUCHMIUIMHBI  SBJISAETCS  YacTbl0  OCHOBHOM
npodeCCHOHAIBHON 00pa3oBaTelIbHON MporpaMMbl B cooTBeTCTBUU ¢ PI'OC 1o cnenuaabHOCTH
cpenuero npodeccuoHanbHOro oopaszosanus (naee CI10) 09.02.07 MudopmanmoHHbIE CHCTEMBI
W [OporpaMMHpOBaHUE, BXOMSIIMX B YKpYyNHEHHYI Tpymnmny crnenuainbHocted  09.00.00
WudopmaTrka U BRIYUCIUTEIbHAS TEXHUKA/

PaGouas mporpamma yueOHOM TuCHUIUIMHBI «MaTeMaTHKay npegHazHaueHa JUisi H3y4eHus
JUCLHUIUIMHBL B YUYPEXKACHUSX CpeIHEro NpogecCHOHAIBHOrO 00pa30BaHus, pPEANTHU3YIOMINX
0o0pa3oBaTeNbHYI0 IPOrpaMMy CpeIHEro oOIIero 00pa3oBaHUsl, MPU MOJATOTOBKE CHEIHATHCTOB
CPEJIHETO 3BEHA.

1.2. Mecto yuyeOHOIi AMCUMIUIMHBI B CTPYKType OCHOBHOH mpodeccnoHaIbHO
o0pa3oBaTeIbHOM NPOrpaMMBbl: TUCIMIIIIMHA BXOAUT B 00111€00pa30BaTeNbHbIN IIUKII

1.3. Heau u 3axaum y4eOHOM JUCHUILIMHBI - TPeOOBAHHUS K pe3yibTAaTaM OCBOCHMS
Y4eOHO TUCIUNITUHBI:

PaGouas mporpamma OprUeHTHpPOBaHA HA JOCTHKEHHUE CIEAYIONINX LIeJIeH:

— obecrieuenue c(HOPMHUPOBAHHOCTH TIPEACTABICHUH O COLMAIBHBIX, KYJIbTYPHBIX H
UCTOPUYECKHX (DaKTOPaX CTAHOBJICHHS MATEMATUKU;

— obecnieueHue c(hopMUPOBAHHOCTH JIOTUYECKOTO, AITOPUTMHUYECKOTO u
MaTEeMaTHUYECKOTO MBIIUICHHUS;

— oOecnieyeHHe CQHOPMUPOBAHHOCTH YMEHUN INPUMEHATH IIOJYYEHHbIE 3HAHUSA IIpU
peIlIeHNH Pa3InYHbIX 33734,

— obOecnieueHne CGHOPMHPOBAHHOCTH TIPEACTABICHHH O MaTeMaTHKe KaK 4YacTh
00IIeueIoBeYeCKOil KyIbTyphbl, YHUBEPCAILHOM S3bIKE HAyKH, MO3BOJIAIOIIMM ONMUCHIBATH U
HN3Yy4aTh pCAJIbHBIC ITPOLCCCHI U ABJICHUS.

OcBoenue cofepkanust yueOHOW AUCIUIUTMHBI «MaTemMaTHukay 00ecieunBaeT JOCTUKECHHE
CTYJIEHTaMH CIEAYIOUINX Pe3)ibmanog:.

JAUYHOCIMHBIX.

—  c(hOpMHUPOBAHHOCTH MPEJCTABICHUN O MAaTEMaTUKE KaK YHUBEPCATHHOM SI3bIKE HAYKH,
CPE/ICTBE MOJICTUPOBAHUS SIBJIEHUS MPOIIECCOB, 00 HAESIX U METOaX MaTeMaTHUKH;

— TOHMMAaHHME 3HAYMMOCTH MAaTEMaTUKU [JJs HayYHO-TEXHHMUYECKOro Iporpecca,
c(hOpMUPOBAHHOCTh OTHOIIEHUS K MAaTEMATHUKE KaK K 4acTU OOIEUYETIOBEUECKONU KYIbTYphl Yepe3
3HAKOMCTBO C UCTOpUEN Pa3BUTHS MaTEMATUKH, SBOIOLMENH MaTEMAaTUUECKUX UJIEH ;

—  pa3BuTHE JIOTHYECKOTr0 MBIIUIEHHS, MPOCTPAHCTBEHHOTO BOOOpaXeHUs,
AITOPUTMUYECKON KYIBTYpPbI, KPUTUYHOCTH MBIIICHUSI HA YPOBHE, HEOOXOAMMOM st Oyayiei
poeCCHOHAIBHON JESTENHHOCTH, JIJISl IPOJOJKEHHUST 00pa30BaHMs M CaMOOOpPa30BaHU;

— OBJaJicHUE MaTeMaTHYeCKMMHM 3HAHUSAMU ¥ YMEHHSIMH, HEOOXOJUMBIMU B
MMOBCETHEBHOM KU3HHU, JUISI OCBOSHUS CMEXKHBIX €CTECTBEHHOHAYYHBIX TUCIUIIINH U AUCITUTUIHH
npoecCHOHANBFHOTO IUKJIA, s TMOJXy4eHus oOpa3oBaHHS B 00JIacTAX, HE TpPeOyIOImUX
yIIyOJIEHHON MaTeMaTHYECKON MTOATOTOBKH;

— TOTOBHOCTH M CIIOCOOHOCTH K 00pa3oBaHHIO, B TOM YHUCJIE K CaMOOOpa3OBaHHUIO, Ha
MPOTSDKEHUHM BCEW JKM3HHW; CO3HATENHHOE OTHOIICHHWE K HEMpPEepPhIBHOMY OOPA30BaHHMIO Kak
YCIIOBUIO YCTIEUTHOM MpodeccroHaNbHOM 1 00IIEeCTBEHHON NesSTeIbHOCTH;

—  TOTOBHOCTh U CIIOCOOHOCTH K CaMOCTOSITENIbHOM, TBOPYECKOW M OTBETCTBEHHOMN
JIeSITeIIbHOCTH,



— TOTOBHOCTh K KOJUIGKTUBHOW paboTe, COTPYIHMYECTBY CO CBEpCTHHKAMHU B
00pa3zoBaTenbHON, OOIIECTBEHHO TOJIE3HOM, Y4eOHO-HUCCIEA0BATENbCKOW, TPOSKTHOW M JAPYTUX
BUJAX IEITCIbHOCTH,;

— OTHOUIEHHE K TNpOopEeCcCCHOHATBHONU JEATENIbHOCTH KaK BO3MOXHOCTH YYacTHsl B
pCIICHUN JINYHOCTHBIX, 06H.[CCTB€HHBIX, rocyaapCTBCHHBIX, 06H_[eHaL[I/IOHaJIBHBIX HpO6H€M.

MemanpeomemHpix:

- YMCHHUEC CaMOCTOATCIBHO OINPCACIATh HCIU ACATCIBbHOCTU W OCTaBJIATL IIJIAHBI
NESTENIbHOCTH;  CAMOCTOATEIBHO  OCYHIECTBIIATH, KOHTPOJIMPOBaTbH U  KOPPEKTHPOBAThH
ACATCIIBHOCTD, UCITIOJIL30BATh BCC BO3MOXKHLBIC PECYPChI JJIA JOCTUKCHUA IMOCTABJICHHBIX ueneﬁ u
peaM3aluy IIaHOB JesTeTbHOCTH; BHIOMPATh YCIEIIHbIE CTPATETUH B PA3IMYHBIX CUTYAIUsX;

— YMEHHE MpPOAYKTHMBHO OOIIAThCS M B3aUMOJIEHCTBOBaTh B IIPOLIECCE COBMECTHOM
NEeSTENIbHOCTH, YYUTHIBATh MO3UIUH IPYTUX YYACTHUKOB JIEATEIBHOCTH, 3()PPEeKTUBHO pa3peliaTh
KOH(JIUKTHI;

— BJAQJICHHE HAaBBIKAMU II03HABATENbHOM, y4eOHO-UCCIIEOBATEIbCKON W MPOEKTHOU
JACATCIIbHOCTH, HaBbIKaMH PaspClICHUA HpO6JIeM; CHOCOOHOCTD n T'OTOBHOCTB K
CaMOCTOSITEILHOMY TOMCKY METOJOB PEIICHUs MPAKTUYECKHX 3a]ad, MPUMEHEHUIO Pa3IUYHbBIX
METO/I0B TIO3HAHUS;

— TOTOBHOCTh M CIIOCOOHOCTHh K CaMOCTOSITENIbHON HMH(OPMAIMOHHO-TI03HABATEIHHON
ACATCIIBHOCTH, BKJIIOYasd YMCHUC OPHUCHTHUPOBATHCA B PA3JIMYHBIX HCTOYHHKAX I/IH(l)OpMaIII/II/I,
KPUTHYECKH OIICHMBATh W WHTEPHPETUPOBATh HUHGOPMAIMIO, TMOIYy4aeMyl0 U3 Pa3IUYHBIX
HNCTOYHHKOB,

—  BJIAJICHUE SI3bIKOBBIMU CPEJCTBAMHU — YMEHHUE SICHO, JIOTUYHO U TOYHO M3JIaraTh CBOIO
TOYKY 3pCHUS, UCIIOJIB30BATh a/ICKBATHLIC A3BIKOBBIC Cpe[[CTBa;

— BJQJICHHE HaBBIKAMU T[103HABATEIbHOW pe(pIEKCUU KaK OCO3HAHUSA COBEPILIAEMBIX
I[GI\/JICTBI/II;'I 1 MBICJIUTCIIBHBIX IMMPOLUECCOB, UX PE3YJIbTATOB U OCHOBaHI/If/'I, rpaHui CBOCTO 3HAHUA U
HE3HaHUs1, HOBBIX [MO3HABATENBHBIX 33/1a4 U CPEJICTB UX JIOCTHXKEHUS;

—  LEJNEeYCTPEMJICHHOCTh B IOMCKaX M MPHUHATHM pEIHIeHUH, COOO0pa3UTEIbHOCTh U
UHTYHUIMS, Ppa3BUTOCTh IPOCTPAHCTBEHHBIX MPEACTABICHUH; CHOCOOHOCTh BOCIPUHHMATH
KpacoTy ¥ TapMOHUIO MUPA,

npeomemmuix:

—  ¢(hOpMUPOBAHHOCTH NPEJCTABICHUN 0 MaTEMAaTUKE KaK YaCTH MHUPOBOM KYJIbTYpBI U O
MecTe MaTeMaTHKH B COBPEMEHHOHM IMBHJIM3AIMM, O CHOco0ax OMHUCAHMsS HAa MaTeMaTHYeCKOM
SI3BIKE SIBJICHUI pCaIBbHOIO MI/Ipa;

—  c(opMHPOBAaHHOCTH MPEACTABICHUNA O MaTEMaTUYECKUX MOHATUSAX KaK O BaKHEHIINX
MAaTEMAaTUYCCKUX MOJCIIAX, MO3BOJAIOMINX OMUCBIBATE U U3YYaTh Pa3HbIC MPOLECCHI U ABJICHUA,
NOHUMaHHE BO3MOXXHOCTH aKCHOMATHYECKOTO MOCTPOEHHSI MaTEMAaTHYECKUX TEOpHil;

- BJIaACHUC METOJaMH JOKA3aTCJIbCTB U aJITOPUTMOB PCHICHUSA, YMCHUA UX IPUMCHSATD,
IPOBOJUTH JJOKA3aTeIbHbIE PACCYKACHUS B XO/I€ PELICHUs 33/1a4;

- BJIAACHUEC CTAHAAPTHBIMU IMPUEMAMH PCHICHUSA PALUOHAIBHBIX W UpPpalMOHAIBHBIX,
MOKa3aTeIbHbIX, CTENEHHBIX, TPUTOHOMETPUYECKUX YpPaBHEHMH WM HEPABEHCTB, MX CHCTEM:
HCIIOJIB30BAHUE T'OTOBBIX KOMIIBIOTCPHBIX MPOrpaMM, B TOM YUCIIC IJId MOMCKA IMYTH PCIICHHUA U
WITIOCTPAIMY PELIeHUs] YpaBHEHUN 1 HEPABEHCTB,;

—  copMHUPOBAHHOCTH TIPEACTABJICHHH OO0 OCHOBHBIX TIOHATHUSX MAaTEMAaTHYECKOTO
aHaM3a M HX CBOMCTBaxX, BIAJEHHE YMEHHUEM XapaKTepH30BaTh MOBeJACHHE (YHKIHH,
HCITOJIB30BAHUE ITOJTYUCHHBIX 3HAaHUH JJId OIMMCAaHUA U aHAJIN3a PCAJIbHBIX SaBHCHMOCTeﬁ;

—  BIJIQJICHWE OCHOBHBIMHU MOHSTHSAMHU O IJIOCKUX U MPOCTPAHCTBEHHBIX I€OMETPUUYECKHX
¢durypax, UX OCHOBHBIX CBOWCTBaxX; c(pOPMHpPOBAHHOCTH YMEHHS DPACIIO3HABATh Ha yepTexkax,
MOJIENIAX M B PEAJbHOM MHUpPE TIeoMeTpHUYecKue (Uryphl; NMPUMEHEHHE IOJyYeHHBIX CBOICTB
reoMeTpuueckux Guryp u GopMyIr I PEIICHUs] TEOMETPUYECKUX 3a7a4 U 33/71a4 C MPAKTUISCKUM
CoJIepKaHuEM;

— chOpMUPOBAHHOCTh TMPEJACTaBICHUN O Tmpoleccax U  SABJICHUAX, HMEIOIINX
BEPOSTHOCTHBII XapakTep, O CTATUCTHYECKUX 3aKOHOMEPHOCTSX B PEATbHOM MHpE, 00 OCHOBHBIX
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MOHSATUSAX DJIEMEHTAPHON TEOPUU BEPOSTHOCTEH; YMEHUN HAXOJIUTh U OLICHUBATH BEPOSTHOCTH
HACTYIUICHHUsI COOBITHI B MPOCTEHIINX MPAKTUYECKUX CUTYaIMsIX U OCHOBHBIE XapaKTEPUCTUKU
CIIyYalHBIX BEJIUYUH;

— BJAJICHHE HaBbIKAMHU HCIOJb30BAHUS TOTOBBIX KOMIIBIOTEPHBIX MPOTpaMM IpHU
pelIeHny 3aj1ay.

1.4. PexomeHayeMoe KOJIMYECTBO YacOB HA OCBOeHUE padoyeil mporpaMmbl y4eOHOii
JAUCUMIIAHBI:

MaKCUMaJIbHOU y4eOHOW Harpy3ku oOyuatomierocs 291 gac, B Tom yuce:

—  00s3aTenbHON ayIMTOPHOU y4eOHOM Harpy3ku oOydaromierocs: 278 yaca

—  KOHCYJIbTalMi 7/ 4acos;

—  TPOMEXYTOYHAs aTTecTallys 6 4acos.



2. CTPYKTYPA U COAEP KAHUE YUYEBHOM JUCHUITIUHBI
2.1. O0beM y4eOHOM TMCHUIIMHBI U BUAbI YU4eOHOIl padoThI

Buj yueOHoi1 padoThl

Oobvem uacos

MakcumanbHas yyeOHasi Harpys3ka (Bcero) 291
O6s13aTesibHAsI ayAUTOPHAs ydeOHAasi HArpy3Ka (Bcero) 278
B TOM YHCIIE:

TEOPETUYECCKUE 3aHITHUS 116

IIPAKTUYECKHE 3aHITHSI 162
CamocrtosiTeibHas padora o0yuarouerocs (Bcero)
B TOM YHCIIE:
BHEAYJUTOPHAs! CAMOCTOsITeNIbHAs paboTa

KOHCYJbTaIlUN 7
[Ipomexyrounass artectauus B Qopme Jugpepenyuposantnozo 3auema,

IK3AMEHA. 6




2.2 TemaTnveckuii IJIaH U coaep:xkanne yueoOHou nucoumimmasl MATEMATUKA

HaumeHoBaHue pa3nesioB n Conep:xanue y4eO0HOTr0 MaTepHaJia, JJa60paTopHbIe PadOThHI U NPAKTHYECKHe 3aHATHSA, CAMOCTOSATe1bHasA padoTa O0Bem YuebHble
TeM o0yyawmuxcs, KypcoBasi padora (IIpoeKT) 4acoB HeJeIH
1 2 3 4
Pa3nen 1. Pa3BuTHne noHATHS 0 YHCJIE
Tema 1.1. Copep:xanue yueOHOro Mmarepuaia. Beenenue. Onpeaenenue BXOAAMUX 3HaHUH ydaniuxcs. Llensle u paroHalbHbIE YHUCIIA. 2 1
YucoBsle MHOXKECTBA OcHOBHBIE 3aKOHBI JeHCTBUH HaJl pallMOHATBHBIMY YHCIAMH.
IIpakTuyeckoe 3anaTHe: beckoneunsle nepuoanyeckue qpoou. OOpaleHre YUCTHIX U CMEIIaHHBIX IEPHOANYECKUX Jpooeii B 1 2
OOBIKHOBEHHBIE JIPOOH.
[pakTuyeckoe 3ansitue: pparmuoHanbHble uncna. JlefcTBUTeNbHBIC Ymciaa. AOCONIOTHAs BENUYWHA NEHCTBHTEIBHOTO 2 2
qHcHa.
Tema 1.2. Conepaxanue yuye0HOro matepuaJja. [lpubmnkeHHoe 3HaueHre BeanduHbl. OKPYTICHHE U TOTPEITHOCTh OKPYTIICHUSL. 1 1
Ipubamxennsie Beruncaenns | Ipakruyeckoe 3aHsiTue: AOCONIOTHAS M OTHOCHTENbHAS HOTPEUIHOCTH IPUOIMKCHHBIX BHIYHCICHHIL. 2 2
Pasnea 2. KopHu, crenenu u jorapupmbi
Tema 2.1. Conep:xaHue y4eOHOro MaTepuaa. ApudMeTHIeCKuii KOPeHb HATYpaIbHOM cTerieHH. CBOMCTBA KOPHS HATYPAIbHOM CTCTICHH. 2 1
Kopuu natypanshoii crenienn | IlpakTuyeckoe 3aHsTHe: Bolunciienne KopHeii HaTypanbHOM cTeneHn 2 2
Copep:xaHue yueOHOI0 MaTepuaJia. YIIpoIlleHHe BEIpaXKEHHUH, CoJiep KallliX KOPHU HATypaJIbHOM CTENeHN. 1 1
IIpakTHyecKoe 3aHATHE: YIIPOLIEHUE BBIPAKEHUN, COACPKAIUX KOPHU HATYPAIIbHOU CTEIICHMU. 2 2
Tema 2.2. Conep:xanue yueoHOro Mmarepuasa. CteneHp C palliOHAIbHBIM [T0OKa3aTesIeM, CBONCTBA. 1 1
Crenenp ¢ panuonanbHeiM U | IlpakTHyeckoe 3aHsTHE: [IpUMeHEHHE CBONCTB CTEIICHH C PAIHOHAIBHBIM MTOKA3aTEIIEM. 2 2
JEACTBUTENbHBIM Conep:xanue yueo0HOro marepuasa. CTeneHs ¢ IeHCTBUTENBHBIM MOKa3aTelleM. 1 1
TOKa3aTesIeM. IIpakTHyeckoe 3aHsiTHE: YTIPOIICHUE BBIPAXKEHUN, COAEPIKALUX CTEIEHU. 3 2
Tema 2.3. Conep:xkanue yueoHoro marepuasna. Jlorapudm uucna. JlecaTuuanabie 1 HaTypajgbHbIE JOTapU(DMBI. 2 1
Jlorapudm IIpakTHyeckoe 3aHaTHE: BhrunciacHue orapu)MoB. 2 2
Conep:xanue yueoHoro marepuasa. Coiictsa jorapupmMos. 1 2
IIpakTHyeckoe 3aHsTHE: VCcrioyib30BaHNe CBOICTB Jiorapiu(MoOB B IpHMepax. 1 2
Tema 2.4. IIpakTuueckoe 3aHaTHe: IlpeoOpa3oBaHMe pAalMOHANBHBIX, HPPAIMOHAIBHBIX  CTENEHHBIX, IIOKA3aTENbHBIX W 2 2
IIpeo6pazoBanne Jorapu()MHUUYECKUX BBIPAKCHUI.
aredpandecKnuX BhIPKESHHUH.
Pasnea 3. Ilpsimble M JIOCKOCTH B IPOCTPAHCTBE
Tema 3.1. Copep:xanue yue0HOro Marepuaja. AkcuoMsl crepeoMmerpuu. [lapamiensHOCTh IPSMBIX, IPSIMOM U IJIOCKOCTH. 1 1
Bsanmuoe pacnionoxxenne | IlpakTuyeckoe 3aHsiTHe: 3a/1a4ud Ha NapaJJIeIbHOCTb NPSIMBIX, IPSMON U MIOCKOCTH. 2 2
OpSMBIX U TWIOCKOCTeW B | Comep:kanue yaeGHOro Mmarepuaia. BzanMuoe pacnosioxkenue npsMbIX B IPOCTPAHCTBE. YTOJ MEXTY IPAMBIMH. 2 1
HPOCTPAHCTBE IIpakTnyeckoe 3aHATHE: 33Ja4d HA B3aUMHOE PACIOJIOKEHHE MPSIMBIX. 2 2
Copep:xanue yue0HOro marepuaJja. ITapamiensHocTs muockocTeid. CBONWCTBA NapaslIeNbHbIX MIIOCKOCTEN. 2 1
IIpakTHyeckoe 3aHATHE: 33a4H HA IAPAILIENBHOCTb INIOCKOCTEH. 2 2
Copep:xanue yue0HOro marepuaja. IlepneHauKyIIpHOCTb NPSIMON U INIOCKOCTH 1 1
IIpakTHyeckoe 3aHATHE: 33/1a4 HA IEPIICHIVKYISIPHOCTb NPSIMOi M IIIOCKOCTH. 2 2
Copep:xanue yueOHOro Mmarepuana. [lepneHaukynsp U HaKJIOHHBIE. YTOI MEXIy NPsIMON U IIIOCKOCTBIO. JIByrpaHHBIi yroi. 2 1

HGpHCHZ{I/IKyﬂﬂpHOCTL INIOCKOCTEH.
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IIpakTHyeckoe 3aHATHe: 339N HA IEPICHANKYJILIP ¥ HAKJIOHHBIE. 2 2
IIpakTHyeckoe 3aHATHe: 334l HA IEPIECHINKYISIPHOCTD IIIOCKOCTEH. 2 2
Tema 3.2. IIpakTuyeckoe 3aHsaTHe: [‘eomeTpuueckne NPeoOpa3oOBaHUS IPOCTPAHCTBA: MApaICIbHBIH IEPEHOC, CHUMMETPHA 1 2
I'eomerpuueckue OTHOCHTEIIFHO TUIOCKOCTH.
npeoOpa3oBaHus [pakTuyeckoe 3anaTue: [lapamiensHoe npoekTupoBanue. M300paxkeHue MpoCTpaHCTBEHHBIX QUTYD. 1 2
MPOCTPAHCTBA
Paznen 4. Kom0nnaropuka
Tema 4.1. Conepxanue yueoHoro marepuaja. OCHOBHbIC TIOHATHSI KOMOMHATOPUKHU. 3aKOHOMEPHOCTH B MaTteMatHke. [1paBuio cyMmbl 1 1
OneMeHTHl KOMOMHATOPHKH U MIPOM3BENICHUSI.
IIpakTHyeckoe 3aHaTHE: 334K Ha UCIIOJIb30BAHHE NIPABMIIA CYMMBI U IPOU3BEICHUSL. 3 2
ConepxaHue y1e0HOro MaTepuaja. Pa3mereHus, nepecTaHOBKU M COUYETAHUsI C TIOBTOPEHUSIMH U 0€3 TOBTOPEHUH 1 1
IIpakTHyeckoe 3anaTHE: PazMmeneHus], NepeCTAHOBKH U COYETaHHsl 0e3 MOBTOPEHUIA. 2 2
IIpakTHyeckoe 3aHaTHE: 3a/1a4K Ha Pa3MeEICHNUs], IEPECTAHOBKHU U COUETAHHS C TOBTOPCHUSIMU 1 3
Conep:xanue yueoHoro marepunasa. ®opmyna 6uaoma Herorona. CrolicTBa OMHOMUHATBHBIX K03 duineHToB. TpeyroisHuK 1 1
[Tackans.
IIpakTuyeckoe 3anaTue: [Ipumenenne Gpopmynsl 6mHoMa Helotona. CBoiictBa TpeyrosibpHuka [lackas 3 2
Pa3gen 5. KoopanHaThl M BeKTOPHI
Tema 5.1. Conepxanue ydyeOHoro marepuasa. IloHsTe BekTopa B mpocTpaHCTBE. PaBeHCTBO BeKkTOpoB. CIIOKCHHWE W BBIYHTaHHE 2 1
BexTops! B mpocTpaHcTBE BEKTOPOB. YMHOKEHHE BEKTOPa Ha YHCIIO.
IIpakTuyeckoe 3aHATHE: 3a]a91 HA pAaBEHCTBO BEKTOPOB. 1 2
IIpakTnyeckoe 3aHATHE: 33a41 HA JEHCTBUS C BEKTOpaMH. 1 2
Copep:xxanue yuyeoHoro Mmarepuasa. Kommmanapaeie BekTopsl. [IpaBmiio mapasenenunena. Pa3moskeHue BEeKTOpa IO TpPeM 1 1
HEKOMITJIAHAPHBIM BEKTOpaM.
IIpakTuyeckoe 3aHATHE: 3a]a4l HA KOMIDTAHAPHOCTH BEKTOPOB. 1 2
I[IpakTuyeckoe 3aHATHE: 3aa4 HA PA3JI0KESHUE BEKTOPOB. 1 2
Tema 5.2. Conepxanue yued0HOro matepuaia. KoopamHaThl TOYKH M KOOP/MHATHI BeKTOpa. CBsI3b MKy KOOPJMHATAMH BEKTOPOB M TOUEK. 2 1
Merton KOOpJAMHAT B | [IpakTHyeckoe 3aHATHE: 3a7a4l HA ONpEACICHIE KOOPIMHAT. 1 2
MNpOCTPAHCTBC Coaep:xkanue yueOHOro marepuasa. CKalspHOE IPOU3BEIECHUE BEKTOPOB. YT0JI MEXY NPSIMBIMH U IUIOCKOCTSIMHU. 1 1
I[IpakTHyeckoe 3aHATHE: 334N HA IPOU3BEICHUE BEKTOPOB U ONPEACICHHE YTIIa MEXKAY HAMHU. 2 2
Pa3nea 6. OcHOBBI TPMIOHOMETPUH
Tema 6.1. Conep:xanue yyedHOro marepuaja. Pagumannas mepa yrna. [ToBOpoT TOYKM BOKpYr Haudajga koopauHat. OnpeneneHue 2 1
Tpuronomerpuyeckue CHHYyCa, KOCHHYCa U TaHTEHCa yIJa.
(bopmybt IpakTuyeckoe 3angTHe: Onpenenenne rpaayCHON U paJiaHHOW MepHI yria. 1 3
IIpakTHyeckoe 3aHsTHE: BBIUNCICHHE CHHYCOB, KOCHHYCOB, TAHI'€HCOB M KOTAHI'€HCOB YTJIOB. 1 3
Coaep:xanue yueOHOro MaTepuasa. 3HaKu CHHYCa, KOCHHYCa U TAaHTEeHCa 1 1
IpakTHyeckoe 3aHATHE: 3aa4N HA ONpEACIICHNE 3HAKOB YTIIOB. 1 2
Conep:kanue y4ye0HOro MaTepuaJia. 3aBHUCHMOCTh MEXJIY CHHYCOM, KOCHHYCOM M TaHT€HCOM OJHOTO W TOTO K€ yria. 3 1
TpUroHOMETpUUECKHE TOKAECTBA
IpakTnyeckoe 3ansiTue: OCHOBHOE TPUTOHOMETPHUECKOE TOXKAECTBO. J[0Ka3aTenbCTBO TPUTOHOMETPUIECKUX TOXKIECTB. 1 2
Conep:xkanue y4dedHoro marepuasia. CHHYC, KOCHHYC W TaHTEHC IIOJIO)KHTEIBHOTO W OTPHIATEIbHOTO yria. Dopmyssl 3 1

cnoxeHusi. CHHyC, KOCHHYC M TaHT€HC IBOWHOTO yria. CHHyC, KOCHHYC U TAHT'€HC IOJOBUHHOTO YTJIa.
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IIpakTHuyeckoe 3ansiThe: lcrmonp3oBaHne (GOPMyIBI CIOXKEHUS. 3agaddl HAa CHHYC, KOCHHYC W TaHTE€HC [BOWHOTO H 1 2
MIOJIOBHHHOT'O YTJIa.
Copep:xanue yuedHOro marepuaja. ®opmynisl npusenerns. Cymma U pa3HocTh cuHycoB. CyMMa U pa3HOCTh KOCHHYCOB. 1 1
IpakTuyeckoe 3anaTHe: VcrnonszoBaaue GopMyIT IPUBEICHHUS. 3 2
Tema 6.2. Coaep:xanue y4e0HOro marepuaia. TpuroHoMeTpudeckie ypaBHeHuUsI COSX=a, Sinx=a, tgx=a. 1 1
IIpocreiimue IIpakTnyeckoe 3aHaTHe: PelieHNe TPUTOHOMETPUUECKUX YPaBHEHUI. 1 2
TPUTOHOMETPUIECKHE Copep:xaHue yuedHOro matepuaJja. [Ipocreiiniie TpuroHOMETpHIEeCKHE HEPABCHCTBA 1 1
YpaBHCHHS U HEPABCHCTBA. IIpakTuyeckoe 3anaTHe: TpUrOHOMETPUYECKHE HEPABEHCTRA. 1 2
IpakTuyeckoe 3anaTue: JuddepeHunnpoBaHHbIil 3adeT 3
Paznen 7. ®ynkuum u rpapukm.
Tema 7.1. ConepaxaHue yueOHOro marepuaja. CreneHHas QyHKIHsI, €€ CBOHCTBA U TpaduK. 1 1
Crenennas QyHkuus IIpakTHyeckoe 3ansTHE: 3a1a4K Ha 00JIACTh ONPEIENIeHHs U TOCTPOEHHE TpaduKa CTEIICHHOW (QYHKIIHH. 2 2
Conep:xaHue yuedOHOTro MaTepuaia. BzaumooOparHbie (QyHKIHH. 1 1
Ipakruyeckoe 3ansaTue: OnpeneracHne 00paTHO QyHKIMH. 2 2
Tema 7.2. Conep:xxanue yued0HOro marepuasa. [lokazatenpHas QyHKIHS, €€ CBOWCTBA U rpaduK. 1 1
[MTokazaTenbHast GyHKIHA IIpakTHyeckoe 3aHaTHE: 3314k Ha 00JIACTh ONpeieNIeHHs M MOCTpOeHHe rpaduKa MoKazaTeaIbHOW (QYHKIHH. 2 2
Tema 7.3. Conep:xaHue yued0HOro marepuasa. Jlorapupmuueckas QyHKIHs, €€ CBOWCTBA U rpaduK. 1 1
Jlorapudmudeckas pynkius | [lpakruyeckoe 3aHsiThe: 3a1aun HA 00JaCTh ONpEETIEHUs U OCTpOeHHe rpaduKa jJorapupmMudeckoi QyHKIHH. 4 3
Tema 7.4. Conepxxanue yde0HOro marepuasna. TpuroHomerpudeckue GYHKIMHA. YeTHOCTb, HEYETHOCTb, IEPHOIUYHOCTD 2 1
Tpuronomerpuueckue TPUTOHOMETPUYECKUX (PYHKIMIL.
¢byHKIIH IIpakTuyeckoe 3aHsiTMe: 337aud Ha IOCTPOEHHE TIpaUKOB TPUTOHOMETPUYECKHX (QYHKIMH, ONIpENesIeHHe YETHOCTH, 3 2
nepuoa.
IIpakTHyeckoe 3ansaTHe: 3a1a4u Ha npeodpasoBanus rpadukoB. I[lapauiesbHbIH MEPEHOC, CUMMETPHUSI OTHOCHUTEIBHO OCEH 2 2
KOOpAUHAT U CUMMETPUA OTHOCUTCIILHO Hadajla KOOpAWHAT, CUMMETPHUA OTHOCHUTEIILHO HpHMOﬁ y: X, PaCTAKEHUE U CIKATHUC
BJI0JIb OCEM KOOpAMHAT.
Pa3gen 8. MHOrorpaHHUKM M KpyrJjble TeJia
Tema 8.1. Conep:xanue yueoHoro marepuasna. [lonstue MHororpanauka. I eomerpudeckoe teno. [Ipusma. 2 1
MHoOTOTpaHHUKH IIpakTnyeckoe 3aHsiTHE: 3a7a91 Ha ONPEJIEIICHHUE TUIONIAN IPU3MBIL. 2 2
Conep:xanue yueoHoro marepuasna. [lupamuna. [lpaBunpHas nupamua. Y cedeHHas MupamMua. 2 1
IIpakTHyeckoe 3aHsTHE: 3aJa91 HA THPAMUJIBL. 4 2
Tema 8.2. Copep:xanue yueOHOro matepuaJjia. [IpasuibHple MHOTOrpaHHUKH. CHMMETpHS B IPOCTPAHCTBE. 1 1
[IpaBunbHble MEHOTOrpaHHUKH | Conep:kaHue yueGHOro Mmarepuaia. [lpaBuibHble TETPadAp, OKTAdIP, HKOCAdIP, KyO, J0ASKadIp. 1 1
Copep:xaHue yuedOHOro MaTepuaja. DJIeMEHTHl CHMMETPHH NMPABIIBHBIX MHOTOTPAaHHUKOB 2 1
IIpakTHyeckoe 3aHsATHE: 3a/1a4H C IPABUILHBIMH MHOTOTPAaHHUKAMH. 6 2
Coaep:xanue yueo0Horo marepuana. CeueHust Kyoa, Ipu3Mbl U TUPaAMUJIBL. 2 1
IIpakTHyeckoe 3aHATHE: 3aJa91 HA TIOCTPOCHUE CEYCHHUH. 4 2
Tema 8.3. Coaep:xkanue yueoHoro marepuasna. [lonstue nunuaapa. [Inomans moOBEpXHOCTH MUIHHIPA. 1 1
Tena v NTOBEpXHOCTH IIpakTHyeckoe 3aHsiTHE: 3a7a91 Ha ONIPEJICIICHUE TUIONIAIN IWUITHHIPA. 2 2
BpallleHUs Coaep:xkanue yueoHoro marepuasa. [lonstue konyca. [1nomanb moBepxXHOCTH KOHYca. Y CEUEHHBIH KOHYC. 1 1
IMpakTHyeckoe 3aHsiTHE: 337291 HA KOHYC, YCEUCHHBIN KOHYC. 2 2
Conep:xanue yueoHoro marepuasna. Chepa u map. YpaBHeHue chepsl. 1 1
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Conep:xaHue yueGHOro matepuaja. Bzaumuoe pacrnonoxenue cdepsl u miockoctr. KacarenpHast miockocTs K chepe.

Conep:xanue yueoHoro marepuasna. [Inomans chepsr. Ceuenns cepbt

IpakTuyeckoe 3anaTHe: 3agaqu co chepoii.

Tema 8.4.
OO0OBeMBI TN

Copep:xanue yuedHOro marepuaja. O6seMsl Tesr. O0peM IpSIMOYTOIFHOTO MapaIeNienuIe a, Kyoa.

IIpakTHyeckoe 3ansTHE: 33/1a4M Ha onpeeeHHe 00beMa IPSIMOYTOJIbHOIO MapaJuleleTUIe ia.

Copep:xanue yuedHOro marepuaja. O6peM npsMoil IPU3MBI U IAIHHIPA.

IIpakTHyeckoe 3aHATHE: 3aJaUl HAa ONIPEACICHHE 00beMa NPsIMOH ITPU3MBI M IIMIIMHAPA.

Copep:xaHue yued0HOro Matepuaja. Berancnenne o6pemMoB Ten. O0beM HAKIIOHHOW IPU3MEI, THPAMUIBI M KOHYCA.

IIpakTuyeckoe 3aHgTHE: 3aJa91 HA BBIYHCICHAE 00HEMOB TelL.

Copep:xanue yuedHOro marepuaja. O6peM mapa u miomazas chepsl. O0beM MmapoBOro CIos U MAPOBOT0 CEKTOPA.

IIpakTHyeckoe 3aHATHE: 3aJa91 HA BBIYHCICHAE 00HEMOB TelL.

BININBEINININBEINIEFIN

N[RN[R (N RN RN -

Paznen 9. Hauaja MaTeMaTH4€CKOI0 aHAJIM3a

Tema 9.1.
YucioBble
MOCIEA0BATEIILHOCTH

Couepmalme y'{eﬁﬂoro MarTepuaJja. HOCJ’IGHOB&TGJ’IBHOCTI/I. Cnoco0Obl 3aJaHusd U CBOIICTBA YHCIOBBIX HOCJ'IG,I[OBaTCJ'ILHOCTeﬁ.

w

[y

[pakruyeckoe 3ansaTne: CyMMUpOBaHUE TOCIEAOBaTeNFHOCTEH. beckoHeuHO yOBIBatomIas reoMeTpruieckas mporpeccus u ee
CyMMa.

w

Tema 9.2.
Huddepenunposanue

Conep:xxanue y4e6GHOro Marepuaja. [Ipou3BojaHas, €e TeOMETPUUCCKUN M (Pu3HuecKuil cMbica. [Ipou3BoaHas CTEMEHHOU
¢byuknuu. [lpasuna auddepennupoBanus. [IpousBoansie smeMeHTapHbIX (QyHKIWA. Tabnuna mpousBoaHbIX. [IponsBoaHas
CJIOKHOH (DYHKIIHMH.

IIpakTHyeckoe 3angTHe: IlpuMepsl Ha BEIYHUCIEHUE TPOU3BOIHBIX.

I

ConepxaHue y4e0HOro MaTepuasa. YTioBoi Ko3(hGHIUEHT KacaTenbHOl K Tpaduky pyHkuuu. [IpumeHeHHe nmpou3BoIHON
K UCCIIEZIOBaHUIO PYHKIMH. DKCTpeMyMBbI (DYHKIIHH.

IIpakTHyeckoe 3aHATHE: 3a7a4 HA MCCIICOBaHNE (DYHKIMI U MOCTPOCHUE IPadUKOB.

IMpakTuyeckoe 3aHsaTHe: [IprUMepsl UCTONB30BAHKS TPOU3BOMHON JUTS HAXOXKICHHS HAMITYUIICTO PEIICHHUS B TPHUKIAIHBIX
3amayax. Bropas npou3BoaHas, €€ reOMeTpHYecKuil U (u3ndeckuil cMbIci. HaxoxkieHne CKopoCTH st mpolecca, 3aJaHHOTro
(dbopmynoi u rpaduKom.

Pazgen 10. MuTerpan u ero n

HUMCHCHUC

Tema 10.1
WnTerpupoBanue

Conep:xanue yudeOHOro marepuana. I[lepBooOpasHass u wuHTerpan. I[IpaBuina HaxoxaeHHs mepBooOpasHbIX. Tabmuia
epBOOOPA3HBIX.

IIpakTuyeckoe 3anaTue: [IpuMepsl Ha onpeiesieHNe TEPBOOOPA3HBIX.

Copep:xaHue y4ed0HOro Matepuasa. MlHTerpan u mromans KpuBoIHHEHHOH Tpamerun. ®opmyna Herorona — JleitOnuma.

HpaKaneCKoe 3aHATHE: 3a;1aq1/1 Ha BBIYMCJICHNE MHTCTPAJIOB, HA OIPCACICHUC nnou_laz[ef/i.

Pasnea 11. DieMeHTHI TEOPUH BEPOSITHOCTEH M MATEeMATHYECKOH CTATHCTHKH.

Tema 11.1.
Teopus BeposiTHOCTEN

Conepxanne ydeOHoro matepmana. CrydaiiHple coObiTus. BepositHocts coObitus.  Kiaccuueckoe —ompeneneHue
BeposATHOCTHU. CI0KEHUE BEPOSITHOCTEI.

HpaKTl/I‘[eCKoe 3aHATHE: 3a}1arm Ha OIPEJICJICHUEC BEPOATHOCTU COOBITHSL.

ConepxaHue y1eGHOro MaTepuaja. YMHOXeHHe BeposTHOCcTel. Dopmyra mosHoi BepositHocTH. [ToBTOpeHne coOBITHI.

HpaKTl/I‘[eCKoe 3aHATHE: 3a}1arm Ha OIpPEJICJICHUEC BEPOSITHOCTH COOBITHSL.

Conepxanue y4eOHOro MaTepuaja. 3ajaud MaTeMaTHYECKOW CTATHCTHKH. [ eHepaibHas M BBIOOpPOYHAs COBOKYITHOCTH.
Bribopka ¢ Bo3BparieHneM 1 6e3 Bo3BpauieHus. PerpesenrarusHas BeiOopka. Crioco6sl oToopa.

NINININ

(SN IIENIN

IIpakTuueckoe 3anaTue: [IpeacraBnenne TaHHBIX(Ta0IMIBL, THarpaMMBL, TpadUKH)

Pazgen 12. YpaBHeHHs M HepaBeHCTBA
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Tema 12.1. Copep:xaHue y4eOHOro MaTepuajia. PABHOCHIHHOCTh ypaBHEHHH, HEPABEHCTB, CHCTEM. 4
PanmonaneHsle, Conep:xaHue ydyeOHOro Martepmana. PamyoHanbHbIC, MpPpPAlOHANBHBIC ypaBHEHHS M CHCTeMbl ypaBHeHHH. OCHOBHBIE 2
UppalMOHAJIbHBIC YPABHCHHUSA | IIPUEMBI UX PCIICHUS (pa3no>i<eH1/Ie Ha MHOX>XUTEJIN, BBEICHUE HOBBIX HEU3BECTHBIX, IIOJICTAHOBKA, I‘pa(bﬂqecmxlﬁ METON).
Y CUCTEMBI ypaBHEHUIA. IIpakTnueckoe 3auaTHe: PelieHne palMoHaabHbIX, HPPALMOHAJIBHBIX YPABHEHUHN U CUCTEM YpaBHEHUM. 4
Tema 12.2. ConepaxaHue yuyeOHOro MmatepuaJja. I[lokazaTensHble ypaBHEHHS U CHCTEMbI YPaBHEHHH. 4
[loxasarensueie ypaBHenus u | [lpakTuyeckoe 3aHsTHe: PenieHne moka3aTenbHBIX YPaBHCHHI U CUCTEM ypaBHEHHU. 4
CHCTEMBI ypaBHEHUM.
Tema 12.3. Copep:xanue yueO0HOro MaTepuaJa. TpUroHoMeTpUYecKue ypaBHEHUS U CUCTEMBl ypaBHEHHUH. 2
TpuroHomerpuieckue IIpakTHuyeckoe 3aHATHE: PelieHre TPUTOHOMETPUUECKUX YPAaBHEHUI U CUCTEM ypaBHEHUH. 8
YpaBHEHHUS u CUCTEMBI
YpaBHEHMM.
Tema 12.4. Copep:xxanue y4yeOHOro martepuasa. PaiyoHanpHBIC, UppalMOHANbHBIE, IOKa3aTeIbHbBIE U TPUTOHOMETPUYECKUE 2
PanmoHnaneHsle, HEPaBEHCTBA.
UppanroHaIbHEIE, IIpakTHyeckoe 3aHATHE: PeleHne pannoHAIBHBIX, HPPAMOHATIBHBIX, TOKA3aTENbHBIX U TPUTOHOMETPHUIECKIX HEPABCHCTB. 8
MIOKa3aTeIbHBIC U IIpaxkTu4yeckoe 3anATHE: PellleHMe HEPaBEHCTB 8
TPUTOHOMETPUYECKHE
HEPABEHCTBA.
KoncyabTanus 7
IIpomesxxyTouHas arrecraums B popme IK3aMeHa 6
Bcero: 291

J1s XapaKTepUCTUKN YPOBHSI OCBOCHHs yU€OHOI0 MaTepualla UCIOJIb3YIOTCS CIENYIOIUEe 0003HAYEeHNUS:

1. — o3HaKOMUTENBHBIN (Y3HaBaHUE paHEee NU3YUYEHHBIX OOBEKTOB, CBOWCTB);

2. — penpOAYKTUBHBIN (BBITIOJTHEHUE IEATEILHOCTH 10 00pas3Ily, HHCTPYKIIUH WIH O]l PYKOBOJICTBOM);

3. — IPOAYKTHBHBIH (IUTAHUPOBAHHE U CAMOCTOSITENILHOE BBIIIOJHEHHE AEATEIbHOCTH, pellieHUe TPOOJIEMHBIX 3a/1a4)
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3. YCJIOBUS PEAJIMBAIIMU YYEFHOU JUCHUTLIAHBI

3.1. TpeGoBaHUsA K MUHMMAJILHOMY MATEPUAJIbHO-TEXHUYECKOMY 00ece4eHH 0

Peanmzanuss  yueOHOM  nuCHUIUIMHBI — TpeOyeT Hanuuus  ydeOHOro KkaOuHeTa
MaTeMaTHYeCKUX JAUCLHUILINH.

O6opynoBanue y4eOHOT0 KaOUHETa:
~ TI0CaJOYHBIC MECTA MO0 KOJIMYECTBY O0YUAIOIINXCS;
— pabouee MeCTO IpernoIaBaTels;
—  KOMIUIEKT y4eOHO-METOUICCKON TOKYMEHTAIUH.
TexHuueckue cpencTBa 00ydeHus:
— MYJIbTUMEIHATIPOCKTOP.

3.2. UudopmaunonHoe odecrniedeHue 00yueHust
Ilepeyenb pexkoMeHAyeMbIX Y4YeOHBIX HW3/IaHUM, JAONOJHHUTEJIbHOWH JIMTEPaTyphl,
HNuTepHeT-pecypcos.

OCHOBHBbIE HCTOYHUKH:

1. bBammakoB M.U. Martemaruka: yue6. s crya. Yupexaeauid cpea. [Ipod. ObpazoBanus / -
5-e u3., crep. - M.: U3natensckuii nentp "Axagemus” , 2018.-256c¢.

2. Maremaruka: 3agagHuK: yueO. MOCoOue IS CTY. YIPSKICHUN cpen.npod.odpa3oBanus /
M.U. bammmakos.- 5-¢ u3., crep.- M.: UL "Akanemus" 2018.-416c¢.

3. Maremarndeckuii mpakTuKyM 1o kypcy «Maremarukay. 11 xmacc: [12+] / B.B. Kosnos,
A.A. Huxutun, B.C. benonocoB u np.; mox pen. B.B. KosznoBa, A.A. Hukutuna. —
Mocksa: Pycckoe cioBo — yuebHuk, 2017. — 145¢. — (MiuHOBanmoHHas 1mkosna). — Pexum
nocryna: mo moamucke. — URL: https://biblioclub.ru/index.php?page=book&id=486029 —
ISBN 978-5-533-00334-6.

JlonoJiHuTe/IbHbIEe HCTOYHUKM:

1. bapsenoB C.A. Maremartuka: CYNEpTPEHUHI MJsl TOATOTOBKM K TECTHPOBAHUIO H
sk3ameny: [12+] / C.A. BapsenoB. — Munck: Terpamut, 2018. — 112c¢.: Tabn. — Pexum
nocryna: mo noamucke. — URL:https://biblioclub.ru/index.php?page=book&id=571630. —
ISBN 978-985-7171-17-0.

2. Marematudeckuii TpakTUKyM To Kypcy «Marematuka». 11 Kkmacc: KOHTPOJIBHO-
n3MepurenbHbie MaTepuansl/ B.B. Koznos, A.A. Hukutun, B.C. benonocos u nip; nmox pex.
B.B.KoznoBa, A.A.Huxutuna - Mocksa: Pycckoe cioBo — yweOHuk, 2017. — 145c¢. -
[Dnextponnsiit pecypc] URL: http:/biblioclub.ru/index.php?page=book &i1d=486029

3. Menexuna T. JI. Jlekiuu Mo TEOPHH BEPOATHOCTEH M MaTeMaTHYECKOW CTATHCTUKE (s
ciymareneit MHCTHTyTa COKpaleHHBIX Mporpamm): ydebnoe mocoowme: [16+] / T.JL
Menexuna; ®unancoBblii yHuBepcurer npu IIpasurensctee PO. — Mocksa: IIpomerei,
2018. — 130c.: 08 - Pexum JOCTYyTIA: o MOJIICKE. -
URL:https://biblioclub.ru/index.php?page=book&id=494884 — bubGauorp. B kH. — ISBN
978-5-907003-63-7.

4. TlaneBuna O. A. OOue MeTobl pelieHUs YpaBHEHUN B IKOJIBHOM Kypce MaTeMaTHKH /
O.A. [IlaneBuna; BOpOHEXCKHH TOCYAapCTBEHHBIM TME€IarOrMYeCKUil yYHUBEPCHUTET,
dusuko-mareMaTnueckuii ¢pakynbTer, Kadenapa nnhopMaTiku 1 METOMKY MPETOAABAHUS
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4. KOHTPOJIb M OIEHKA PE3YJbTATOB OCBOEHHUS YYEBHOU

TACIATIIAHBI

4.1. XapakTepucTHKA OCHOBHBIX BH/I0B Y4€eOHOIi 1eATeJIbHOCTH CTY/IeHTOB.
Conepxanne 0oOyueHHs HAmpaBiIeHO Ha (OPMHPOBAHUE CIEAYIOIIUX BHUIOB Y4EeOHOMH

JESITEIbHOCTH CTY/IEHTOB (Ha ypOBHE YU€OHBIX JEHCTBHIN):

O3HAKOMJICHHE C POJIbI0 MAaTEeMaTHKU B HayKe, TEXHUKE, SKOHOMUKE, HH()OPMAIIHOHHBIX
TEXHOJIOTUSAX U IPAKTUYECKOHN NEATEIbHOCTH;

O3HAKOMJICHHUE C IENISIMU U 33Ja4aMM W3Yy4eHHs] MaTeMaTUKU TPU OCBOCHUU Npodeccuii
CIIO u cnenmansHocTeii CIIO;

BBINOJIHATE apu(pMeTndecKrue NeHCTBUSA HaJ 4YKMCIaMM, cOYeTasl YyCTHble M INUCbMEHHBIE
IIPUEMBI;

HaXOJUTh MPUOJIMKEHHbIE 3HAYEHMsS] BEJIWYMH M TOTPEHIHOCTH  BBIYMCIICHUMN
(aOcosr0THAsA U OTHOCUTENIBHAS); CPABHUBATDH YHCIIOBBIE BBIPAXKCHMUS;

HaXO/JUTh OMMOKU B MpeoOpa3oBaHUAX M BBIYUCICHHUSIX (OTHOCHTCS KO BCEM IIYHKTaM
MpOrpaMMBl);

03HAaKOMHTbHCSI C TIOHATHEM KOPHS N-U CTENEeHH, CBOMCTBAMM paJMKaJIOB U C IPaBUJIaMU
CPaBHEHUEM KOPHEH;

(dbopMynMpoBaTh ONpE/eeHHEe KOpHS M CBOMCTBA KOpHEH. BbIUMCIATH M CpaBHUBATbH
KOpHH, JieJaTh NPUKHUAKY 3HaueHus KopHs. [IpeoOpa3oBbIBaTh UMCIIOBbIE U OyKBEHHBIE
BBIPAKECHUS, COACPIKALLUE PAJUKATIBL;

BBIIIOJHATh  pacueTsl 1o  (opmynaM, coAepXkalluM paJuKalbl, OCYILECTBIASA
HE00XOAMMBIE TIOJICTAHOBKH U IpeoOpa3oBaHus;

OIIPEAEIATh PABHOCUIIBHOCTh BBIPAXKECHMM € pagukanamu. PemaTe vppanyvoHalbHbIE
YPaBHEHUS;

03HAKOMUTbHCSI C TOHATHEM CTENIEHH C JEHCTBUTENbHBIM I10Ka3aTeleM;

HaXOJUTh 3HAUEHUS CTENEHHU, MHCIIONb3ysd IpPU HEOOXOJUMOCTH HHCTPYMEHTaJIbHbIE
CPEICTBa;

3aIMMCBIBaTh KOPEHb N-I CTENIEHH B BUJIE CTENEHU C JPOOHBIM MOKa3aTeaeM U Hao0opoT;
¢dbopMynMpoBaTh CBOICTBa cTemeHeW. BbluMCHATH CTENEHM C  PalMOHAIBHBIM
MOKa3aresieM, JejlaTh IPUKHUIKY 3HaUeHUsI CTENIEHU, CPAaBHUBATh CTEIICHU;
npeoOpa3oBbIBaTh UUCIOBbIE W OYKBEHHBIE BBIPAKEHMs, COJEpKallUe CTEleHH,
IIPUMEHSISI CBOMCTBA. PemaTe noka3aTebHbIE YPAaBHEHMS,

O3HAaKOMHTHCSI ¢ NPUMEHEHUEM KOpHEH M CTeNeHel MpH BBIYMCIEHUU CPEAHMX, IpPH
JICIICHUN OTPE3KA B «30JIOTOM CEYeHUM». PemaTe NpUKIAIHBIE 3aa4d Ha «CIIOXKHBIE
IIPOLIEHTHI;

BBINIOJIHATh IIPE0Opa3OBaHUsl BBIpAXKEHUH, MNpuMeHsAs (OPMYNbI, CBS3aHHBIE CO
CBOMCTBaMHU cTeneHel u jJorapudmos;

OIpeIeNIATh 00JIACTh JIOMYCTUMBIX 3HAUYEHUH Jorapu(pMUUECKOro BbIpakeHus. Periath
norapupMHUECKUe YpaBHEHUS;

W3YYUTh PaJMAHHBIN METOJ U3MEPEHHUS YTII0B BPAILLEHUS U UX CBSI3b C TPaJyCHONW MEpOH.
N300paxaTs yribl BpalleHHs Ha OKPYKHOCTH, COOTHOCHUTH BEIHYMHY yIjia C €ro
PacroI0KEHUEM;

(dbopMynpoBaTh ONpPENEICHUS] TPUTOHOMETPHUUECKUX (YHKIUI AJs YIJIOB MOBOPOTa U
JUISL OCTPBIX YTJIOB MPSIMOYTOJIBHOTO TPEYTOJIbHUKA U OOBSICHATH UX B3aUMOCBSI3b;
IIPUMEHSTh OCHOBHBIE TPUIOHOMETPUYECKUE TOXKIECTBA JI BBIYHUCICHUS 3HAYCHUM
TPUTOHOMETPUYECKUX (QYHKIIHH 110 OJJHOW U3 HUX;

U3YYUTh OCHOBHBIE (DOPMYJIBI TPUTOHOMETPHM: (HOPMYJIBl CIIOKEHUS, YIBOCHHMS,
npeoOpa3oBaHUs CyMMbl TPUTOHOMETPHYECKMX (YHKIMI B TNpoU3BEeNEHHE U
IIPOU3BENCHUSA B CyMMY U IPUMEHATH IIPU BBIYMCICHUYU 3HAYECHHUS] TPUTOHOMETPHUYECKOTO

BBIPAKCHMS U YIIPOLLEHHUS €T0;
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O3HAKOMHUTBCSI CO CBOWCTBAaMU CHMMETPUM TOYEK Ha EAMHUYHOM OKPYKHOCTH U
IPUMEHSATh UX Ul BBIBOAA (POPMYJI IPUBEICHUS;

pemarb 1o ¢dopMylaM M [0 TPUTOHOMETPHYECKOMY KpYry  MpOCTEHIIHe
TPUTOHOMETPUUYECKUE YPABHEHUS;

IPUMEHATh OOIIME METOAbl pELICHUs YpaBHEHUH (IpUBEAECHUE K JIMHEHHOMY,
KBaJpaTHOMY, METOJ| pa3jOoXKeHHUs Ha MHOXKUTEINIU, 3aMEHbI IIEPEMEHHOI) IPpU peLIeHun
TPUTOHOMETPUUECKUX YPABHEHMI;

OTMEYaTh Ha Kpyre peleHUs IPOCTEUIINX TPUTOHOMETPUYECKUX HEPABEHCTB;
O3HAKOMUTBCS € TIOHATHEM OOPATHBIX TPUTOHOMETPUUECKUX (DYHKIIMMA;

U3YyYUTh ONpEENCHHUs] apKCHUHYcCa, apKKOCHHYca, apKTaHreHca 4ucia, (GopMyIupoBaTh
UX, 1300paXkaTh HAa €AUHUYHON OKPYXHOCTH, IPUMEHSTh [IPU PELICHUN YpAaBHEHUM;
O3HAKOMHUTBCSI C IOHATHEM IIEPEMEHHON, NpUMEpPaMH 3aBUCUMOCTEH  MEXIy
IIEPEMEHHBIMU;

O3HAKOMHUTBCS C TOHATHEM TpaduKa, ONPeNeliaTh NPUHAUIKHOCTh TOYKH TIpaduky
¢ynkuuu. Ilo Qopmyne mpocreiimeii 3aBUCHMOCTH OIpENeNATh BUA €€ Tpaduka.
Beipaxxats 1o ¢popmysie oiHy NEPEMEHHYIO Yepe3 IpYyTrue;

O3HAKOMHUTBCS C ompeneneHueM ¢yHknud, (popmymupoBars ero. Haxomuts o0macth
orpezeneHus 1 001acTh 3HaYeHUHN PyHKLIUU;

O3HAKOMUTbBCS € IpUMepaMH (PyHKIIMOHAIBHBIX 3aBUCUMOCTEH B peaJIbHBIX Ipolieccax U3
CMEXKHBIX JUCLUILINH;

O3HAKOMMTHCS C JIOKA3aTECIIbHBIMA PACCYKICHUSMHM HEKOTOPBIX CBOMCTB JIMHEHMHOW MU
KBQJIpaTHYHON (YHKIUH, TPOBOAMTH HCCIEAOBAHUE IMHEHHOW, KYCOYHO-JIMHEWHOM,
ApoOHO - TMHEHHON U KBaApaTUYHON (PYHKIMMH, CTpOUTh UX rpaduku. CTpOUTh U YUTATh
rpaduku yaknwmii. Micciienoars GpyHKINM;

COCTaBJIATh BUJ (DYHKIIMHU IO JAHHOMY YCIIOBHIO, PELIaTh 33a4l Ha SKCTPEMYM;
BBINOJIHATH NpeoOpazoBaHus rpaduka GyHKINY;

U3Y4YUTH MOHATHE OOpaTHOM (YHKIMH, ONpENesTh BUI M CTPOUTH rpa@uk oOpaTHON
(GyHKIIMM, HAXOAWTh ee o0jacTb ompeneneHuss W obsacte 3HaueHWi. I[lpumeHsTH
cBOMCTBa (DYHKIUI PH UCCIIEOBAaHUH YPAaBHEHUN U NPH PEILICHUH 3314 Ha SKCTPEMYM;
03HAaKOMUTbHCSI C TOHSATHEM CIOXKHOW (PyHKINU;

BBIUUCIIATH 3HAUEHUS (PYHKIIMU 1O 3HAYEHUIO apryMenTa. Onpeaensars Mojl0KeHne TOUKU
Ha rpaduKe 1o ee KoopJAUHaTaM U Hao0OopoT;

UCIOJIb30BaTh CBOMCTBA (DYHKIIMIM /U1 CpaBHEHMsI 3HAYEHUH CTeNeHel U Jlorapu(MoB.
CTPOUTH TPaPUKH CTEHEHHBIX U JOTapUPMUUECKUX (DYHKIIMIA;

pelaTh MoKaszaTellbHble U JIorapu(Mudyeckre ypaBHEHHs U HEpaBEHCTBA MO M3BECTHBIM
aJIrOpuTMaMm;

O3HAKOMHUTBCS C TOHSATHEM HENpPepbIBHOW nepuoanyeckod (GyHKIMH, GOpMyTupOBaTH
CBOWCTBA CHHYCa U KOCUHYCA, CTPOUTh UX I'paduKu;

O3HAaKOMHTHCSI C TIOHATHEM TapMOHMYECKUX KOJIeOaHUW U MpUMEpaMu TapMOHHYECKUX
Kos1e0aHui AJ1s ONHUCaHuUs POLECCOB B (DHU3HMKE U IPYTUX 00JIaCTIX 3HAHUS,
O3HAKOMHUTBCS C TIOHSATHEM pa3pbIBHOW IepHoanyYeckor (yHKIUH, (GOpMyTupoBaTh
CBOWCTBA TaHT€HCA U KOTAHT'€HCA, CTPOUTH UX IPaduKH;

MPUMEHATh CBOMCTBA (YHKIHMI [ CpaBHEHHS 3HAYEHUN TPUTOHOMETPHUYECKHX
GyHKIUH, UIs pelieHns TPUrOHOMETPUUECKUX YpaBHEHHUI;

CTpOUTh TpadUKU OOpAaTHBIX TPUTOHOMETPUUECKUX (GYHKUMNA M OHpENensiTh 1o
rpaduKam MX CBOHCTBA;

BBITNIOJIHATH MpeoOpa3zoBaHue rpa(uKoB;

O3HAaKOMHUTHCSI C TOHSATHUEM YHCIOBOW MOCIEAOBATEIBHOCTH, CIOCOOAMM €€ 3a/laHus,
BBIUHCIIEHUSIMU €€ WIECHOB;

03HAKOMMTBCS C OHATHEM IIpeiena IOCIeI0BaTEIbHOCTH,
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O3HAKOMHUTBCS C BBIYMCICHHEM CYMMBI OCCKOHEYHOTO YHCIOBOTO psifa Ha IpHUMEpe
BBIUUCIICHUS] CyMMbI O€CKOHEYHO YOBIBAIOIIEH T€OMETPUUECKON IIPOTrPeCcCu;

pemiaTh 3agayd  Ha TpUMEHEHHE (OpMyJbl CyMMbI OECKOHEUHO YOBIBAIOIIEH
reOMETPUUYECKOI MPOTrPECCHH;

03HAKOMMTbCS C TOHATHEM ITPOU3BOIHOM;

U3y4uTh U (GOPMYIMPOBATH €€ MEXaHUYECKUH M T'€OMETPUUYECKUI CMBICI, U3Yy4YUTh
QJITOPUTM BBIYHCIICHHS IPOU3BOJHON HA NIPUMEPE BBIYMCIECHUS MTHOBEHHON CKOPOCTH U
yII0BOTO KO3 PUIIMEHTa KacaTeIbHOM,

COCTaBJISATh YPABHEHUE KacaTeJIbHOM B 00IIEM BUJE;

BBIYYUTh MpaBwia JU(GQPEpeHIMpPOBaHUs, TaOJUIy IPOU3BOAHBIX 3JIEMEHTapHBIX
GbyHKUMH, TpUMeHATh A1 AuddepeHunpoBanus GyHKINHN, 1)1 COCTABICHUS YPAaBHEHMSI
KacaTeJIbHOM;

U3YYUTh TEOPEMBI O CBSI3U CBOMCTB (DYHKLIMHU U IPOU3BOIHON, (OPMYJINPOBATh HX;
MIPOBOJIUTH C TIOMOIIBIO IIPOU3BOTHON HccieIoBaHue (GYHKIINH, 3aJaHHON (OPMYIIOii;
YCTaHABJIMBATH CBSI3b CBOMCTB (DYHKIIUHM U IPOM3BOJHON TI0 MX TpaduKam;

NPUMEHTh TNPOU3BOAHYIO Ul pElIeHMs] 337ad Ha HaXO0XACHHWE HauOOJbIIEro,
HAaUMEHBIIETO 3HAUYEHUS U Ha HaXOXACHHUE IKCTPEMYMa;

O3HAKOMUTbBCS C MOHATHEM UHTErpajia u NepBoOOpa3HO;

U3Y4YUTh NIPaBUJIa BBIYUCICHUS IepBOOOpa3Hoii u Teopemy HproTona- JleiiOnua;

pemiaTh 3aJauyd Ha CBs3b IEpPBOOOPAa3sHOM M ee C IPOU3BOAHOM, Ha BBIYMCICHUE
[IepBOOOPA3HOM ISl JAHHON (PYHKLIMH;

pemiaTh 3a7a4d Ha NPUMEHEHME WHTerpajga JUlsl BBIYMCIECHUS (U3NYECKUX BEIMYUH U
IUIOLLIAJICH;

O3HAKOMHUTBCS C MPOCTEHIIMMHU CBEICHHSMH O KOPHAX ajNreOpandecKux YypaBHEHH, C
MOHATUSIMU UCCJIEI0BAaHUS YPAaBHEHUM U CUCTEM YpaBHEHMIA;

U3Y4YUTHh TEOPHI0 PAaBHOCWIBHOCTH ypaBHEHUN M €€ NpuMeHeHue. lloBroputs 3amuce
peleHys CTAaHJapTHBIX YpaBHEHUH, MpHeMbl IpeoOpa30BaHUsl YPAaBHEHUN /711 CBEACHUS
K CTaHJApTHOMY YpaBHEHHIO;

pelmars panyoHalIbHbIE, HPPAlMOHAIbHBIE, IIOKA3aTEIBHBIE M TPUTOHOMETPHUYECKHE
YPaBHEHUS U CUCTEMBI;

UCIOJIb30BaTh CBOMCTBA W rpaduku (yHKIUN Ui pelIeHHs] ypaBHEHHM. MOBTOPUTH
OCHOBHBI€ [TPUEMBI PELLIEHUSI CUCTEM;

pelaTh ypaBHEHHs, NMPHUMEHss BCe NMpHEMbl (pa3sioKeHHE Ha MHOXHTENH, BBEICHUE
HOBBIX HEM3BECTHBIX, I10/ICTAHOBKA, TpaduUeCKUil METON);

pelaTh CUCTEMbl YpaBHEHUH, IPUMEHSISl pa3InyHble criocoObl. O3HAKOMUTBCS ¢ OOIIMMHU
BOIPOCAMH pEIIEHUs] HEPABEHCTB M UCIOJIb30BAHUS CBOUCTB U rpadukoB (GYHKIMNA Tpu
pelIeHNN HEPABEHCTB;

pelaTh HEPaBEHCTBA U CUCTEMBI HEPABEHCTB, IPUMEHSISI pa3IMYHbIE CIIOCOObI;
IIPUMEHITh MaTEMaTHUYECKUE METOAbl JUISl PEIICHHs COJACP)KATENIbHBIX 3aJad M3
pa3nuyHbIX 00NacTel HayKu U NMpakTHUKU. VHTepnpeTHpoBaTh pe3ysabTaThbl, YIUTHIBATDH
peasibHble OIrpaHUYEHUS;

M3YUYUTH NPaBHJIa KOMOMHATOPUKHU M IPUMEHSATH [IPH PEeLICHUH KOMOMHATOPHBIX 3a/1a4;
pemaTb KOMOMHATOPHBIE 3a/1a4l METO/I0M Iepedopa U Mo MPaBUIY YMHOXKEHHUS;
O3HAKOMHUTBCS C TOHATHSIMU KOMOMHATOPHKH: pPa3MELICHUSMH, COYETAaHUSMH U
nepecTaHOBKaMU U (GopMyJIaMu JJIsl UX BBIYUCIICHUS;

OOBSICHATh M TPUMEHATH (OPMYJBI A BBIYMCICHHS pa3MEIEeHHH, MepecTaHOBOK H
COUETaHWH IIPHU PELICHNUH 33]1a4;

03HAaKOMHTHCS ¢ OnHOMOM HbloTOHA 1 Tpeyrompaukom [lackarsi.

pelaTh NPakKTUYECKUE 3aJa4 C UCIOIb30BAHNUEM MOHATUN U MPaBUJI KOMOMHATOPUKH;
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M3Y4YUTh KIJIACCUYECKOE OIpPEAEIICHHE BEPOSTHOCTH, CBOMCTBA BEPOSITHOCTH, TEOPEMY O
CyMME€ BEPOSITHOCTEMH;

paccMOTpeTh MPUMEPHI BBIYMCICHUSI BEposTHOCTEH. Pemiate 3amaun Ha BBIYUCICHUE
BEPOSTHOCTEH COOBITHIA;

03HAKOMMTHCS C MPEICTABICHUEM YUCIIOBBIX TAHHBIX U UX XapAKTEPUCTUKAMU;

pelarh MpakTUYECKUe 3a/add Ha OOpabOTKYy YHCIOBBIX J[aHHBIX, BBIYHMCICHHE HX
XapaKTEPUCTHK;

(GhopMyIIMpOBaTh W TPUBOAMTH JOKA3aTEIbCTBA MPHU3HAKOB B3aUMHOTO PACIIOIOXKCHUS
NpSIMBIX M IJIOCKOCTEH. Pacmo3HaBaTh Ha yepTekax M MOJIEISAX pa3juvHble Clydau
B3aMMHOI'0 PACIOJIOKEHUS MPSIMBIX U IUIOCKOCTEN, apryMEHTUPOBATh CBOU CYKJICHUS;
dbopMynupoBaTh  ONpEeACNiCHUs, TPU3HAKM W  CBOWCTBA  MApPAJICIBHBIX U
MEePHEHIUKYISIPHBIX TUIOCKOCTEH, ABYTPAHHBIX U JTMHEHHBIX YIJIOB;

BBIIIOJIHATh TOCTPOCHHS YIJIOB MEXAY HPSAMBIMHU, NPSIMOW M IUIOCKOCTBIO, MEXIY
IIJIOCKOCTSIMU TIO ONMCAHUIO M PACIIO3HABATh UX HAa MOJCIISX;

MIPUMEHATH NPU3HAKA U CBOWCTBA PACIIOIOKEHHUS MPAMBIX U IUIOCKOCTEW MPU PEIICHUN
3amay. M300pakaTh Ha PUCYHKAX UM KOHCTPYMPOBATh HA MOENSAX MEPIEHAUKYISPHl U
HAKJIOHHBIE K IJIOCKOCTH, MPSIMbIE, MapajuielbHbIE TUIOCKOCTH, YTJIBI MEXY MPSIMON U
IJIOCKOCTBIO U 0OOCHOBBIBATh MOCTPOCHHE;

pemiaTh 3aJaud Ha BBIYMCICHHE TE€OMETPUYECKUX BeNUYMH. ONMHUCHIBATH PACCTOSHHE OT
TOYKHA JO IUIOCKOCTH, OT MPAMOW OO IIJIOCKOCTH, MEXIY IUIOCKOCTSIMHU, MEXIY
CKPEIIMBAIOIINMU MPSIMBIMU, MKy IPOU3BOJILHBIMU (PUTypaMu B IPOCTPAHCTBE;
dbopMyIMpoBaTh W JOKa3bIBaTh OCHOBHBIE TEOPEMBI O PACCTOSHHSAX (TEOpPEMBI
CYILIECTBOBAHMSI, CBOMCTBA).

n300paXkaTh Ha 4YepTEeKax U MOJENSIX PACCTOSIHUS U OOOCHOBBIBATH CBOU CYXKICHHUS.
OnpenensiTb U BBIUUCIATH PACCTOSAHUA B TMpocTpaHcTBe. [IpumeHsTs Qopmynsl u
TEOPEMBI IJITAHUMETPHUU JIJIS PEIICHUS 3a/1a4;

O3HAaKOMHTHCSI C TOHATHEM MApaJUICIbHOIO MPOEKTUPOBAHUS U €ro CBOMCTBAMH.
®opMynHpOBaTH TEOPEMY O IUIOLIAJAN OPTOTOHAIBHOM MPOEKIIUA MHOTOYTOJIbHUKA;
MIPUMEHATHh TEOPHIO JJIsi OOOCHOBAHMS TMOCTPOCHHUN M BBIYUCICHUN. APryMEHTHPOBATh
CBOHM CY)KJIEHUS O B3aMHOM PACIIONIOKEHHH MPOCTPAHCTBEHHBIX (PUTYD;

OMHCHIBATh U XapaKTEPHU30BaTh PA3IUYHBIE BUABl MHOTOTPAHHUKOB, MEPEUYHUCIATH HX
3JIEMEHTEI B CBOMCTBA;

M300pakaTh MHOTOTPAHHUKH M BBIMONHSTH MOCTPOCHHS Ha H300paKEHUAX U Ha MOJIENSIX
MHOT'OTPaHHUKOB;

BBIYUCIISITh JIMHEWHBIE DJJIEMEHTHI M YIJIBI B TIPOCTPAHCTBEHHBIX KOH(PUTYpAIUsX,
apryMEHTHPOBATh CBOM CYXICHUS;

XapaKTepu30BaTh W HM300pakaTh CEUYEHUS, Pa3BEPTKH MHOTOTPAHHUKOB, BBIYHUCISATH
IJIOI1Ia 1M TOBEPXHOCTEN;

CTPOUTH TIPOCTEUITHE CEUeHUs KybOa, Tpu3Mbl, nupamMunbl. [IpumeHATs GakTel U
CBEJICHUS U3 TUIAHUMETPUH,

03HAKOMHTHCSI C BUAAMH CUMMETPHIl B MPOCTPAHCTBE, (HOPMYIHPOBATH OMpPEACTICHUS U
CBOMCTBa. XapakTepu30BaTh CAMMETPHUH TEJl BPAIICHUS] 1 MHOTOI'PaHHUKOB;

MIPUMEHATHh CBOMCTBA CHMMETPHH TPU PEIICHUH 3a7a4;

UCIIONIb30BaTh MPHOOPETEHHBIE 3HAHHSI [ UCCIEIOBAaHMS W  MOACIUPOBAHUS
HECJIOKHBIX 337124,

n300pakaTh OCHOBHBIE MHOTOTPAHHHUKH U BBITIOJHATH PUCYHKH T10 YCJIOBHUSM 3a/1a4;
03HAKOMHTHCS C BUAAMH TeJI BpallieHus1, (GOpMYyIUpOBaTh UX OMPEICIICHUS U CBOWCTBA,
(hopMyTupOBaTh TEOPEMBI O CEUCHHH IIapa TUIOCKOCTHIO U O TUIOCKOCTH, KacaTeIhbHOW K
chepe;

XapaKTepu30BaTh M U300pakaTh Tea BPALICHUS, UX PA3BEPTKH, CEUCHHUS,
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— pemiaTh 3aJauyd Ha MOCTPOCHUE CEUYEHUH, Ha BBIYMCIICHHE JJIUH, PACCTOSHUI, YIJIOB,
wromasnei. IlpoBoauTs nOKa3aTeIbHbBIE PACCYKICHUS TIPH PELICHUH 337134,

— TPUMEHATH CBOWCTBA CHMMETPHHM IIPH pEIICHUM 3a7ady Ha Tejla BpalICHUs, Ha
KOMOMHAIIHAIO TEJI,

— u300pa)kaTh OCHOBHBIE KPYTJIbIEC TEJIa U BHIIOJIHATH PUCYHOK I10 YCJIOBHUIO 3a/1a4H;

—  O3HAKOMHTKCS C MOHATUSAMH IUIONIA N U 00beMa, aKCHOMaMH1 ¥ CBOWCTBAaMU;

— pemate 3aJayd  HAa  BBIYMCIEHHE IUIOMIAZEeH  IJIOCKUX  (uryp, mnpuMmeHss
COOTBETCTBYIOIMINE GOPMYIIBI U (DAKTHI U3 TUIAHUMETPHH;

—  M3YYHUTh TEOPEMBI O BBHIYMCICHUU 00BEMOB MPOCTPAHCTBEHHBIX TEJ, PEeIIaTh 3a/Ja4d Ha
npuMeHeHHne (GOpMYIT BEIYUCIEHUS 00bEMOB.

—  u3y4yuTh (HOPMYIBI ISl BBIYMCICHHS IJIOMAAEH MOBEPXHOCTEH MHOTOTPAaHHHKOB M TEll
BpameHus. O3HaKOMHUTBCS C METOAOM BBIYHMCIICHHS TUIOIIAN TOBEPXHOCTHU CEPBI;

—  pemiath 3aJ1aud Ha BHIYMCIICHHE TUIOMIAel TTOBEPXHOCTH ITPOCTPAHCTBEHHBIX TEI;

— O3HAKOMHTBHCS C TOHSATHEM BEKTOpa. M3y4nTh [EKapTOBY CHUCTEMY KOOpIMHAT B
IPOCTPAaHCTBE, CTPOMTH IO 3aJaHHBIM KOOpJIMHATAM TOYKU M IJIOCKOCTH, HAXOIUTh
KOOP/MHATHI TOYEK;

—  HaXOIWUTh ypaBHEHHS OKPYKHOCTHU, C(hepbl, IUIOCKOCTH. BBIYHCIATH pacCTOSHUS MEXITY
TOYKaMH;

—  H3YYHTh CBOWCTBA BEKTOPHBIX BEJIWYHH, MPABUIJIA PA3JIOKEHHUS BEKTOPOB B TPEXMEPHOM
MIPOCTPAHCTBE, NpPaBWIa HAXOXIEHHUS KOOPAWHAT BEKTOpa B IPOCTPAHCTBE, IMpaBHIIA
JEUCTBHI C BEKTOPaMH, 331aHHBIMH KOOPIMHATAMU;

—  TPUMEHATH TEOPHIO IPHU PEUICHUH 3a]a4d Ha JICHCTBUS C BEKTOpamMu. M3y4nuTh CKasipHOE
MIPOU3BEACHNE BEKTOPOB, BEKTOPHOE YpaBHEHHE MPSIMOH M IUIOCKOCTH. [IpUMEHSATH
TEOPHIO MPH PEIICHUHU 3ahady Ha JEHCTBUS C BEKTOpPaMH, Ha KOOPIMHATHBIA METO[|, Ha
MPUMEHEHHE BEKTOPOB ISl BEIYMCIICHHS BEJTMYUH YIIIOB M PACCTOSHHIA;

—  O3HAaKOMMTBCS C JOKa3aTelbCTBAMHU.

4.2. KoHTpPOJb M OLleHKA Pe3yJIbTATOB 0CBOCHH YUeOHOMH HMCIUTIMHBI:

(I)Ole)l U ME€TOAbI KOHTPOJIAA 1 OEHKH

IIpenmeTHble pe3yabTaThl 00y4eHUsI
P pesy y pe3yJIbTATOB 00yUeHHs

— c(OPMHUPOBAHHOCTh IIPEICTABICHHAN O MATEMAaTHKE Kak Texymuii kKoHTpOIIB:

4acTM MHpPOBOH KymbTypel M O MecTe Martematuku B | AOKIAL
COBPEMEHHOH IMBHIM3ALMM, O crocodax omucadus Ha |~ OTMPOC
—  TeCTHPOBAHHE;

MAaTEMaTHYECKOM S3BIKE SBJICHUM PEabHOTO MUPA;
c(pOPMHUPOBAHHOCTL  IIPEJACTABI€HHM O Maremartndeckux |~  KOHTPOJbHAs pabora.
HOHATUAX KAK O BAKHEHMIIMX MATEMAaTHYECKUX MOJEISX,
HO3BOISIOIMX OINMCHIBAT, M H3yYaTh DPasHbIE IPOLECCHl M

ABJICHUS, T[IOHMMAHHME BO3MOXKHOCTH aKCHOMAaTHYECKOIO IIpomexxyrounasi arrecrauusi B popme
HOCTPOEHHsI MATEMAaTHYECKUX TEOPHIL; nu(depeHHPOBAHHOI0 324eTa, IK3aMeHa.

— BJAJCHWE METOJAaMH JOKa3aTelbCTB W  aJITOPUTMOB
pElIeHrs], YMEHHUsI UX MPUMEHSTh, MPOBOANUTH JOKa3aTelbHbIC
paccyXIeHHs B XO/Ie PEIICHHUS 3a/1aY;

— BIIAJICHUE CTaHAapTHBIMU IIpUEMAMHU pelieHus
paUMOHAIbHBIX W HMPPALMOHAIBHBIX,  II0KA3aTEIbHBIX,
CTENEHHBIX, TPUTOHOMETPUUECKUX YPaBHEHHH U HEPaBEHCTB,
UX CHUCTEM: HCIOJb30BaHHE TOTOBBIX KOMIIBIOTEPHBIX
IporpaMM, B TOM 4YHUCJIE JJI IIOMCKAa IyTH pELIEHUs U
WUTIOCTPALMY PELLIECHUST YPAaBHEHUN U HEPABEHCTB;

— chopMHpPOBaHHOCTH  NPEACTaBICHWH 00  OCHOBHBIX
MOHATUSAX MareMaTHYecKoro aHajiu3a W WX CBOWCTBAx,
BJIaJIcHUEC YMEHHEM XapaKTepu30BaTh IOBEAEHUE (OYHKLMH,
WCIIONIb30BaHNE MOTYYEHHBIX 3HAHWH ISl ONMCAHUS M aHAIN3a
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PpCajibHBIX SaBHCI/IMOCTCﬁ;

— BJAJCHHE OCHOBHBIMM MOHATUSMH O IUIOCKHX H
MPOCTPAHCTBEHHBIX T€OMETPUYECKUX (UTypax, UX OCHOBHBIX
CBOHCTBaX; C(OPMUPOBAHHOCTH YMEHMs pAaclo3HaBaTh Ha
gepTexkax, MOJENAX U B peaJlbHOM MHUpPE TeOMEeTpHUYecKHe
(urypsl; npuMEeHEHHE MOJIYYEHHBIX CBOHCTB r€OMETPUYECKUX
¢uryp 1 hopmyI AJsl peieHUs] TeOMETPUYECKUX 3a/1a4 U 3a/1a4
C MPaKTHUYECKUM COJIEPKAHUEM;

— chopMHpPOBaHHOCTh IPEACTABICHWH O Tpoleccax |
SBJICHUAX,  HMEIOLIUX  BEPOATHOCTHBI  XapakTep, O
CTaTHCTHYECKUX 3aKOHOMEPHOCTAX B pEAILHOM MHpe, 00
OCHOBHBIX MOHATHUAX JJIEMEHTapHOM TEOpUU BEpOSATHOCTEH;
YMEHUH HaxOIWTh M OLIEHUBATb BEPOSATHOCTH HACTYIJICHUS
COOBITHH B IPOCTEHUIINX NPAKTHIECKUX CUTYAIUSIX U OCHOBHBIE
XapaKTEePUCTUKH CITy4aiHbIX BEINYNH,

— BJIAJICHUE HaBbIKaMU HCIOJIb30BaHUs TOTOBBIX
KOMIIBIOTEPHBIX IPOrpaMM IIpU PELICHUH 3a]a4.
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