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HHOACHUTEJBHAA 3AIINCKA

[Tporpamma o61ie00pazoBaTeIbHON yueOHOM nucnuiuinHa «MaTeMaTrkay npeaHa3HauyeHa
st uzydenuss marematuku B UIIOY «PecnyOnukaHCKuil MEIUKO-COIMAIBHBIA KOJUISIKY,
peanu3yomeM 00pa3oBaTeNbHYIO IMPOrpaMMy CpeJHero ooumiero oOpa3oBaHus B Mpesesiax
OCBOEHMS OCHOBHOM npogeccroHanbHoi odpazoBarenbHoil nporpamMmel CIIO (OITOIT CIIO) Ha
0a3e OCHOBHOTO 00111ero 00pa3oBaHusl MPH MOATOTOBKE CIEIIMATUCTOB CPEIHErO 3BEHA.

[Iporpamma paspaborana Ha ocHoBe TpeboBanuit ®I'OC cpennero obmero oopa3zoBaHus,
MPENBSABISEMBIX K CTPYKTYpE, COJAEPKAHUIO U pe3yJjbTaTaM OCBOEHHUS YYEOHOM AMCLMILIMHBI
«MareMaTuka», B COOTBETCTBUM C PexoMeHIalusMHU IO OpraHMU3alMM IOJYyYEHUS CPEIHETO
obmiero oOpa3oBaHMsl B TMpeAeNiax OCBOSHUS 00pa30BaTENbHBIX MPOTPaMM  CPEIHETO
npodecCHoHaIBbHOTO 00pa3oBaHus Ha ©Oa3e OCHOBHOIO OOIIETO OOpa3oBaHHS C Yy4eTOM
TpeOoBaHuil (eaepanbHBIX TOCYAApCTBEHHBIX O0pa30BaTENIbHBIX CTAHAAPTOB U IOTydaeMon
npodeccud WU CHEIUAIBHOCTH CpPeAHEero MpodecCHOHANBLHOTrO 00pa3oBaHUs (IMMHCHMO
JlemapraMeHTa TroCyJIapCTBEHHOM MOJUTUKU B cdepe MOAroToBKM paboumx kaapos u IO
Muno6puayku Poccun ot 17.03.2015 Ne 06-259).

Conepxkanue mporpaMMbl «MaTemaTHKa» HampaBlIeHO Ha JIOCTHKEHHUE CIEAYIOIINX
neJieii:

* obecrnieueHue CQHOPMUPOBAHHOCTH TMPEJICTABICHUM O COIHUANBHBIX, KYJIBTYPHBIX U
HCTOPHYECKUX (PaKTOpax CTAHOBJICHUS MAaTEMAaTHKH;

e o0ecrieueHue chopmupoBaHHOCTH JIOTHYECKOTr O, aJTOPUTMHUYECKOTO u
MaTEMATHYCCKOI'O MbIINIJICHUA,

* oOecrieueHne CGHOPMHUPOBAHHOCTH YMEHHMH TPUMEHATH IOJyYEHHBbIC 3HAHUSA TIpU
pEeLIEHUN Pa3INYHbIX 33/1a4;

» obOecrieueHne CGHOPMHUPOBAHHOCTH TMPEACTABICHUN O MaTeMaTHKe KaK 4YacTu
0011eYeTI0BEUECKON KYJIbTYphl, YHHUBEPCATHHOM S3bIKE HAYKH, TMO3BOJISIONIEM OIMHCHIBATh U
I/I3y‘IaTB peaanLIe Hpoueccm U SIBJICHUA.

B mporpammy BKIIIOUEHO COJEp:KaHUE, HAMpaBlIEHHOE Ha (hopMHpoBaHHE y CTYIEHTOB
KOMIIETEHIMH, HeoOXoauMbIX mid kadecTtBeHHOro ocBoenuss OIIOIT CIIO na 6a3e OCHOBHOIO
o0uiero oopa3oBaHMs € MOJYYEHHUEM CPEIHEro oOIIero 00pa3oBaHus; MPOrPaMMbl MOATOTOBKU
crienpanuctoB cpennero 3sena (I[IICC3).



OBIIASA XAPAKTEPUCTUKA YUEBHOM JUCHHUITIINHBI
MATEMATUKA»

MaremaTtuka sBIsieTcs  (yHAaMEHTaJIbHOH 00I1e00pa3oBaTeIbHON JAUCHUILUIMHON  CO
CJIIO)KUBIIMMCSL  YCTOHYMBBIM  COAEpXKaHUEM U oOmMMHM TpeOOBAHMUSAMH K IOATOTOBKE
oOyyJaromuxcs.

[Ipu ocBoenuu crenuanbHocTH CIIO ectecTBeHHO-HAYYHOTrO MPOodUis NpodecCHOHATBHOTIO
o0Opa3oBaHUs MaTeMaTrKa u3ydaercs Ha 6a3oBoM ypoBHe ®I'OC cpennero obmiero oopazoBaHusl.

OTO BBIpa)kaeTcs B COAEpKaHUU OOyueHMsI, KOJTMYECTBE YAacOB, BBIIEISIEMbIX Ha M3y4YCHUE
OTAENBHBIX TEM MpOrpaMMbl, INIyOMHE HMX OCBOEHHUS CTyACHTaMH, OO0bEeME U XapakTepe
MPAKTUYECKHUX 3aHATUHN, BUAAX BHEAYTUTOPHONU CAMOCTOSATEIbHON pabOThI CTYI€HTOB.

OO0u1me neny u3yuyeHust MaTeMaTUKU TPAAULIIMOHHO PEATU3YIOTCA B YEThIPEX HalpaBleHHUIX:
1) ob1uiee npeacraBneHue 06 UaEAX U METOJIaX MATEMATHKU;

2) UHTEIJIEKTyallbHOE Pa3BUTHE;

3) oBiageHue HEOOXOAUMBIMU KOHKPETHBIMH 3HAHUSIMU U YMEHUSIMU;

4) BocIUTaTeJIbHOE BO3/ICUCTBHE.

[Ipodwmnnzanus nenei MaTeMaTn4eckoro oOpa3oBaHusl OTPaXkaeTcsl Ha BHIOOpPE IPUOPUTETOB
B OpraHu3aluu y4eOHOH JeATeslbHOCTH oOyuaromuxcs. s ecTecTBEHHO-Hay4yHOro Hpoduiis
Mpo¢eCCHOHATBHOTO 00pa3oBaHUsl 0oJiee XapaKTEPHBIM SBISECTCA YCHUJICHHE OOIMICKYJIbTYPHOU
COCTABIIAIONICH y4eOHOW NHUCIUIUIMHBI C OpPHEHTAlMel Ha BU3yaJbHO-OOPA3HBIA M JIOTHYECKHA
CTHUJIM y4eOHOM paboTHI.

N3yuenne mareMaTHKM Kak NpopuibHON 001eoOpa3oBaTelbHOM y4eOHON JUCLMIUIMHBL,
YUUTHIBAIONIEH crienn(uKy ocBauBaeMol crynentamu cnenuansaoctu CI1O, obecneunBaercs:

* BBIOOPOM PA3IUYHBIX MOJXO0/I0B K BBEIEHUIO OCHOBHBIX MOHATHIA;

* (QopmupoBaHHMEM CHUCTEMBbl Y4Ye€OHBIX 3aJaHuii, oOecneunBalMUX IPGHEKTUBHOE
OCYILIECTBIIEHUE BHIOPAHHBIX 1IEJIEBBIX YCTAHOBOK;

* oOoramieHueM CreKTpa CTHIeH y4eOHO! AeATeNbHOCTH 3a CUET COIJIacOBaHUs ¢ BEAYILIUMU
JeSITeTLHOCTHBIMH XapaKTEPUCTUKAMU BRIOPAHHOW CHIEIIMATbHOCTH.

[IpodwmbHas cocTaBisioNIas OTpa)kaeTcsi B TPeOOBAaHUSAX K TOATOTOBKE OOYYAIOMIMXCS B
YacTH:

* o0mieil cucrtemMbl 3HAHMUN: COAEpKATENIbHBIC MPUMEPHl HUCIOJIB30BAHUS MaTEMaTHYECKHX
WJel U METOIOB B MPOGeCCHOHATBHOU EATeTbHOCTH;

* YMEHHUH: pa3uue B ypOBHE TPEOOBAHUH K CIOKHOCTH MPUMEHSIEMBIX aJITOPUTMOB;

* MPAKTUYECKOT'O HCIIOJIb30BaHUS NPUOOPETEHHBIX 3HAHMM M yYMEHUIl: WHAMBUIYaJIHHOTO
yu4eOHOTO OMbITa B MOCTPOCHUM MaTEMAaTUYECKMX MoOJielel, BBINOJIHEHUH HCCIe10BaTeIbCKUX
IIPOEKTOB.

Conepxanne y4eOHOH JUCIMIUIMHBI pa3pabOTaHO B COOTBETCTBHM C OCHOBHBIMHU

COJIepKATEIbHBIMH JIMHUSAMHU 00YUECHUSI MaTEMaTHKe:

* anreOpanueckas JMHUS, BKIOYAIONAs CUCTEMAaTH3alMI0 CBEICHUH O uhciax; U3y4eHHe HOBBIX
u 0000IIeHNe paHee H3yYeHHBIX oOnepalnuid (BO3BEIEHHUE B CTEIEHb, HM3BJICUCHHE KOPHH,
Jorapu(pMUpoBaHUE, CHUHYC, KOCHHYC, TaHI'€HC, KOTAHT€HC W OOpaTHble K HUM); HU3Yy4YCHHE
HOBBIX BHJIOB YHCJIOBBIX BBIPDAKEHHH M (POPMYJI; COBEPUICHCTBOBAHNE NMPAKTHUECKIUX HABBIKOB



U BBIYHUCIIMTENBHOM KyJbTYphl, paclIMPEHHE COBEPILICHCTBOBAHKUE alreOpanyeckoro ammapara,
c(OpMUPOBAHHOTO B OCHOBHOH IIKOJIE, M €r0 NPUMEHEHHE K PEIICHUI0O MAaTeMaTU4YEeCKUX U
MIPUKJIAIHBIX 33/]1a4;

*  TEOPETUKO-(PYHKIMOHAIbHAS JUHUSA, BKIIIOYAIOIIAs CUCTEMATU3aLUIO U pacIlupeHUe CBEICHUI
0 (pyHKIUAX, COBEPIIEHCTBOBAHUE IPapUUECKUX YMEHUH; 3HAKOMCTBO C OCHOBHBIMU HUJESIMU U
METOJaMHM MaTeMaTHYECKOro aHajiu3a B 00beMe, MO3BOJIAIOLIEM HCCIEN0BaTh HJIEMEHTAPHbIE
(GYHKIMH U peliaTh IpocTeililine reoMeTpudeckre, Gu3ndeckue 1 Ipyrue NpukiaaHble 3a/1a4u;

* JMHUS YpaBHEHHH W HEPABEHCTB, OCHOBaHHAas Ha IIOCTPOEHHH U HCCIIEI0BAaHUU
MaTeMaTUYEeCKUX  MOJeNed, IMepeceKkaromascs ¢  anredpandeckoli U TEOPEeTHKO-
(YHKIMOHAIBHOM JIMHUSAMM W BKJIIOYAIOIIas pa3BUTHE U COBEPIIEHCTBOBAHUE TEXHUKHU
anreOpandeckux MpeoOpa3oBaHUM Il pEIICHHUs YpaBHEHUH, HEPaBEHCTB U CHCTEM;
(dbopMHpOBaHKE CITIOCOOHOCTH CTPOUTH M HCCIENOBATh MPOCTEHIINE MAaTEMAaTHIECKUE MOJIEIH
[IPU PEUICHUU TPUKIATHBIX 3a/1a4, 33124 U3 CMEXKHBIX U CIIEIIHATbHBIX JUCLIUIUINH;

* TEeOMETpUYECKas JIMHUS, BKIIOYAIONIAs HArjsIHble NPEJCTaBICHHUS O IPOCTPAHCTBEHHBIX
¢urypax M H3ydeHHE HX CBOWCTB, (OPMHUPOBAHHME M PpA3BUTHE IPOCTPAHCTBEHHOTO
BOOOpaXXEHUS, PpaA3BUTUE CIIOCOOOB TE€OMETPUUECKUX H3MEPEHUH, KOOPAMHATHOIO M
BEKTOPHOI'O METOJIOB JIJIsl PELIEHUS] MATEMAaTHUYECKUX U MPUKIIAHBIX 3a7a4;

*  CTOXAaCTHYECKas JIMHUS, OCHOBAaHHAs HA pa3BUTHH KOMOMHATOPHBIX YMEHU, IPECTaBICHUN O
BEPOSTHOCTHO-CTATUCTUYECKUX 3aKOHOMEPHOCTSIX OKPYXKAIOLIEr0 MHUpa.

VY4eOHbIll MaTepuan HpeAcTaBieH B (OpMe YepeAyIOUIerocs pa3BepThIBAHHMS OCHOBHBIX
collep)KaTeIbHbIX JIMHUM  (airedpandyeckoi, TeOpeTUKO-(QYHKIMOHATIbHONW, ypaBHEHUH U
HEPaBEHCTB, T'€OMETPUYECKOM, CTOXaCTUYECKOI), YTO TO3BOJISIET THUOKO HCIOJB30BaTh HX
pacroyio)keHHue M B3aUMOCBS3b, COCTABIATh pabounii KaJleHJapHBIA IUIaH, MO-Pa3HOMY uepenys
yueOHble TeMbl (TNaBbl y4yeOHMKA), YYHUTHIBas NpPopmib MNPoPECCHOHATHLHOTO 00pa30BaHMs,
cneunpuky ocpauBaemor crnenuanbHocT CIIO, rimyOuHy wM3ydeHus MaTepuana, YPOBEHb
MOATOTOBKU CTYJIEHTOB I10 MPEMETY.

Nzyuenue oOmieoOpa3zoBaTenbHON yueOHOH aucuuIuiMHbel «MaTeMaThuKay 3aBepliacTcs
MOJIBEZICHUEM MTOrOB B (OpME 3K3aMeHa B paMKax MPOMEXYTOUHOW aTTeCTalluu CTYyJIEHTOB
nporecce ocBoeHust ocHoBHoWM OIIOII CIIO ¢ momydeHmem cpemHero oOIero oOpa3oBaHH
(IITICC3).

MECTO YUYEBHOM JUCHUILIMHBI B YYEBHOM ILJTIAHE

VYueOHast auctuiimHa «MaremaTHka» SBISIETCS yYeOHBIM TIPEIMETOM  00s3aTebHOM
npeamMeTHOM o0nactu «Maremaruka u nHpopmatukay OI'OC cpennero o61mero oo6pazoBaHus.

VYyebnas aucuuminHa «MaTeMaTuka» u3ydaeTcs B 001eo0pa3oBaTeIbHOM LUKIIE Y4eOHOTO
wiana OIIOIT CIIO na 6a3e ocHOBHOTO 0OIIEro 0O0pa3oBaHUs C MOJTYYEHHEM CPETHETro OOIIero
obpazosanus (ITIICC3).

B yue6nom mane [MIICC3 yuyeOnas aucuunianHa «MaTtemaTtuka» BXOJUT B COCTaB OOIMIMX
0011e00pa30BaTeNbHBIX YYEOHBIX AMCHUIUINH, (OPMHUPYEMBIX H3 00s3aTEIbHBIX MNPEIMETHBIX
obmnacreit ®I'OC cpennero obmiero odpazoBanus, A cnenuansHocteil CIIO cooTBeTCTBYOMIETO
npodutst MpodecCHOHATEHOTO 00pa30BaHHMS.

PE3YJbTATHI OCBOEHUA YYEFHOM JUCITATLIAHBI



OcBoenue cojepkaHusi yuyeOHOM AUCHMIUIMHBI «MareMaTuka» oOecrnedynBaeT JOCTUKEHHE
CTYJEHTaMH CIEAYIOLUX pe3yibmamos:.

* JIUYHOCMHDBIX:

— c(hopMHpPOBAaHHOCTh MPECTABICHUNA O MaTeMaTHKE KaK YHUBEPCAJILHOM S3bIKE HAYKH,
CPEJICTBE MOJICIUPOBAHUS SIBJICHUN U MPOIIECCOB, UAEIX U METOAAaX MaTEeMATUKH;

— T[OHMMaHHME 3HAYUMOCTH MAaTEeMaTHKH JUIl HAy4YHO-TEXHMYECKOTO Iporpecca,
c(OPMHPOBAHHOCTh OTHOILICHHUA K MaTeMaTHKe KaK K 4acTH OOIIEeYeIOBEYECKON KyJbTYpHl dYepe3
3HAaKOMCTBO C UCTOPHEH Pa3BUTUS MAaTEMAaTHUKH, SBOJIIOIMENH MaTeMaTHUECKUX UACH;

— pa3BUTHUE JIOTUYECKOTO MBIIIICHHS], TPOCTPAHCTBEHHOTO BOOOPAKEHHUSI, aITOPUTMHUIECKON
KyJbTYpPbl, KpUTUYHOCTH MBIIIJICHUS] HA YPOBHE, HEOOXOUMOM JJisi Oyayuieil nmpodeccruoHalbHOM
JeSITeTLHOCTH, IS TIPOJIOIDKEHUST 00pa30BaHUs M CaMOOOPa30BAHMS;

— OBJIaJICHUE MATEMaTHYECKUMH 3HAHUSIMU M YMEHHSIMH, HEOOXOAUMBIMUA B TOBCEIHEBHOM
KHU3HU, [l OCBOCHHMS  CMEXKHBIX E€CTECTBEHHOHAYYHBIX JUCHUUIUIMH W JUCHUILUIUH
npoecCHOHANIBHOTO IMKJIa, Ui TOJy4deHHs oO0pa3oBaHHMs B 001acTAX, HE TPeOyIOLIUX
yIIIyOJICHHOM MaTeMaTHYeCKOU MOATOTOBKH;

— TOTOBHOCTH W CIOCOOHOCTH K OOpa30BaHHMIO, B TOM 4YHCJIE CaMOOOpPa30BaHWIO, Ha
MPOTSKEHUH BCEH JKU3HU; CO3HATENIbHOE OTHOLICHHE K HETIPEPHIBHOMY 00Pa30BaHUIO KaK YCIOBHUIO
yCIenHo# npoecCUOHAIbHON U 0OILECTBEHHON AESITEIbHOCTH;

— TOTOBHOCTh M CIOCOOHOCTH K CaMOCTOSTEIIbHOW TBOPYECKOW ¢ OTBETCTBEHHOM
NeSITEIbHOCTH;

— TOTOBHOCTh K KOJUIGKTUBHOM paboTe, COTPYJHUYECTBY CO CBEPCTHHKaMH B
00pa30BaTeNIbHON, OOIIECTBEHHO IOJIE3HOM, y4yeOHO-HCCIeI0BATENbCKON, MPOEKTHOW U JIPYTHX
BUJAX JIESATEIbHOCTH;

— OTHOIIIEHHE K MPO(ECCHOHAIBHON NeATEIIbHOCTH KaK BO3MOXKHOCTH y4acTUsl B PEIICHUU
JMYHBIX, 00IIECTBEHHBIX, TOCYAPCTBEHHBIX, OOIEHAIMOHAIBHBIX TPO0IIeM;

* MemanpeomMemHulx:

— YMEHHME CaMOCTOSITEJIBHO OINpEAENiATh LeNU JEATeIbHOCTH M COCTaBIIATH IUIAHBI
NEATEIbHOCTH;  CaMOCTOSITEIbHO  OCYIIECTBIISITh,  KOHTPOJUPOBaTb U  KOPPEKTUPOBATh
JESATEIIbHOCTD; UCIIOJIb30BaTh BCE BO3MOXKHBIE PECYPCHI JUIsl JOCTUKEHUS MOCTABICHHBIX LEJIeH U
peanu3aly IaHOB JESTEIbHOCTH; BRIOUPATH YCIICITHBIE CTPATETHH B PA3JIMYHBIX CUTYAIUsX;

— YyMEHHE NPOAYKTHUBHO OOIIAThCS M B3aUMOJCHCTBOBaTH B IPOLECCE COBMECTHOU
NEeSTENbHOCTH, YUYUTHIBATh MO3UIIUU JIPYTUX YYACTHUKOB JEATEIbHOCTH, 3((EKTUBHO pa3peliarh
KOH(JIUKTBI;

— BJAJE€HHE HaBBIKAMHM TIO3HABATEJIbHOM, Y4YEOHO-UCCIIENOBATENbCKOM U TMPOEKTHOU
JeSITENIbHOCTH, HABBIKAMU Pa3pemieHus mpobieM; CHOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIIEHOMY
MOMCKY METOJOB PEUICHUS PAKTUYECKUX 3a/1a4, IPUMEHEHUIO PA3JIMYHBIX METOJ0B [IO3HAHUS;

— TOTOBHOCTb M CHOCOOHOCTh K CaMOCTOSITENIbHOM HH(OPMAIIMOHHO-TI03HABATEIHHON
NEeATeTbHOCTH, BKJIIOYAash YMEHHWE OPHUEHTHUPOBATHCS B PA3TUYHBIX HCTOYHHKAX HH(POPMAIIHH,
KPUTHYECKH OIICHWBAaTh W HMHTEPIPETHPOBATh HHPOPMAIUIO, MONyYaeMyl W3 Pa3IMYHbIX
HWCTOYHHUKOB;

— BIIQJICHUE SI3bIKOBBIMHU CPEICTBAMU: YMEHHUE SCHO, JIOTUYHO U TOYHO M3JIaraTh CBOIO TOUKY
3pEHMsI, UCTIOIb30BATh a/IEKBATHBIE SI3bIKOBBIE CPEICTBA;

— BJIaJICHUE HaBBIKAMU MMO3HABATEIHHOU pe(IESKCHN KaK OCO3HAHUS COBEPIIAEMBIX JIEHCTBUN
U MBICIIUTEIIBHBIX MPOLECCOB, UX PE3YJIbTATOB U OCHOBAHUM, FPAHUL] CBOErO 3HAHUS U HE3HAHMS,



HOBBIX [T03HABATEIIBHBIX 33184 U CPEACTB U1 UX JOCTUKCHUS;

— LEJEYCTPEMIIEHHOCTh B TIOUCKAX M MPUHITUU PELIEHUM, cCOO0pa3sUTeNIbHOCTh U MHTYHUIHS,
Pa3BUTOCTb IPOCTPAHCTBEHHBIX IMPEJACTaBICHUN; CHOCOOHOCTh BOCIPUHMMATH KpacoTy U
TapMOHMIO MUDA;

* NpeoMemHbIX:

— c(hOpMHUPOBAHHOCTD MPE/ICTABICHUN O MaTEeMAaTHKE KaK YaCTU MUPOBOM KYJIbTYyphl U MECTE
MaTeMaTHKd B COBPEMEHHOW IMBWIM3AIUHU, CIIOCOOaX OMUCAHUsS SIBIICHUW DPEAIbHOTO MHUpa Ha
MAaTEeMaTHYECKOM SI3bIKE;

— cQOpMHUPOBAHHOCTh MPEACTABICHUM O MaTEeMaTHUYECKUX MOHATHUAX KaK Ba)KHEHIIMX
MAaTeMaTHYECKUX MOJEISIX, MO3BOJISIONIMX OMKMCHIBATh M M3y4YaTh Pa3HBIC MPOIIECCHI U SBICHUS;
MMOHUMAaHHE BO3MOKHOCTH aKCHOMAaTUYECKOT'O MMOCTPOCHUSI MAaTEMaTHUYECKUX TEOPHil;

— BJaJICHUE METOJaMH JI0Ka3aTeJIbCTB W aJTOPUTMOB PEIICHHS, YMEHUE UX MNPUMEHSITH,
MIPOBOANTD JJOKA3aTeIbHbBIE PACCYKICHUS B XO/I€ PEIICHHUS 3324,

— BIIAJICHUE CTAHJIAPTHBIMH TMpPUEMaMHU pEIIECHUS pPalHOHAIbHBIX M HPPALUOHANBHBIX,
MOKa3aTebHbIX, CTENEHHBIX, TPUTOHOMETPUUYECKUX YpaBHEHHM W HEPaBEHCTB, UX CHUCTEM;
WCIIOJI30BAaHUE TOTOBBIX KOMITBIOTEPHBIX MPOTPAMM, B TOM YHCIE JJISi TIOUCKA IMyTH PEIICHUs 1
WJUTIOCTPAIU PELICHUS YPaBHEHUN U HEPABEHCTB;

— c(hOpMHUPOBAHHOCTH MPEACTABICHUI 00 OCHOBHBIX MOHATHAX MAaTEMAaTHUYECKOTO aHAIM3a U
UX CBOMCTBaX, BIaJCHHE YMEHHUEM XapaKTepH30BaTh IOBeJE€HHE (DPYHKUIMN, HCIOJIb30BaHUE
MOJTYYEHHBIX 3HAHUH /U ONMCAHUS U aHAJIN3a PEabHBIX 3aBUCUMOCTEH;

— BIIQJICHUE OCHOBHBIMHU TMOHSATHUSAMH O IJIOCKUX WU TPOCTPAHCTBEHHBIX T'€OMETPUUYECKHUX
¢urypax, uX OCHOBHBIX CBOMCTBaX; C(hOPMHUPOBAHHOCTh YMEHHUS PACIIO3HABATH T€OMETPUUECCKUE
burypsl Ha dYepTekax, MOJENSAX U B pPEaTbHOM MHUpPE; NPUMEHEHHWE W3YUYCHHBIX CBOWCTB
reoMeTpuueckux puryp u ¢Gopmyi Uil pelieHus] FTeOMETPUUECKHX 3a/1ay U 3ajjad ¢ MPaKTUYECKUM
COJIep KaHHUEM;

— c(hOpMHUPOBAHHOCTH MPEICTABICHUI O MPOIECCAaX U SBICHUIX, IMCIOIINUX BEPOSITHOCTHBIN
XapakTep, CTAaTHCTUYECKUX 3aKOHOMEPHOCTSX B pPEaTbHOM MHpPE, OCHOBHBIX MOHSATHUAX
AJIEMEHTApHOU TEOPHH BEPOATHOCTEH; YMEHHMI HaXOAUTh M OIICHUBATH BEPOSTHOCTH HACTYIUICHUS
COOBITUH B MPOCTEHIIMX MPAKTUUYECKUX CUTYallMsIX U OCHOBHBIE XapaKTEPUCTUKU CIydalHBIX
BEJINYUH;

— BJIaJICHHE HABBIKAMH MCIOJIb30BAHMS TOTOBBIX KOMIMBIOTEPHBIX MPOrpPaMM MPU PEIICHUH
3a/1au.

COJIEP)KAHUE YUYEBHOM JUCIUILINHBI



Beenenue
MaremaTiika B HayKe, TEXHHKE, OSKOHOMHKE, WH(QOPMAIIMOHHBIX TEXHOJOTHSIX U
MpaKkTUYeCKou JesTenbHocTH. Llenmm u  3agauM  u3ydyeHUss MaTEMaTUKU I[PU  OCBOCHHUHU
cuenuanpaocter CIIO.

AJITEBPA
Pazeumue nonamus o uucne
Lenple u panmoHansHbIe YKcha. JlelicTBUTENbHbIE Yucha. [IpubnusicenHvle 8bl4UCCHUSL.
Komnnexcnole yucna.

Kopnu, cmenenu u nozapugmol

Kopuu u crenenu. KopHu HaTypaqpHOM CTENEHM W3 4Mciaa U MX cBoiicTBa. CTENEeHM C
palMOHAIBHBIMU IOKa3aTeIsIMU, MX CcBOMCTBA. CTENEHM C IEHCTBUTENBHBIMU IIOKA3aTEISIMMU.
Cesoticmsea cmenenu ¢ 0elcmsumenbHbIM NOKA3ameem.

Jlorapudm. Jlorapudpm umciaa. OcHOBHOE sorapuMUYECKOE TOXKIECTBO. JlecsaTHuHbIe
HaTypajbHble orapudmel. [IpaBuna aeiicTuii ¢ morapudmamu. [lepexos K HOBOMY OCHOBaHHIO.

IIpeoGpa3zoBanue anredpamyeckux BbIpaxeHuil. [IpeoOpazoBaHue palUOHAIBHBIX,
UppalMOHAJIBHBIX CTENIEHHBIX, TOKa3aTEeIbHbBIX U JIOTapu(MUUYECKUX BBIPAKECHUH.

Ilpakmuueckue 3anamus

ApudmeTnueckue AeMCTBUS HaJ YUCIAMH, HAX0XKIEHUE MPUOIMKEHHbIX 3HAUEHUH BEJIMYUH
U TOTPEIIHOCTEW BBIYUCICHUN (aOCOMIOTHOW W OTHOCUTENBHOM), CpaBHEHHME YHCIIOBBIX
BBIPAKCHUM.

Boruncnenue u cpaBHeHUE KOpHEH. BrlnoHeHne pacyeToB ¢ paguKagamH.

Pemienne  WppanMoOHaJIbHBIX  ypaBHeHU. HaxoknaeHue  3HAUYeHUMM  CTENEHed ¢
panuoHaiIbHbIMU  MokaszaTtensiMu. CpaBHeHue creneHed. [IpeoOpasoBaHus — BbIpaKEHU,
COZlepKalUX CTENECHU. PellieHne 1mokas3aTesbHbIX YPaBHEHUM.

Pemenue npuknaaHbix 3a1ay.

Haxoxxnenue 3HaueHMi jorapugma 1o Hpou3BOJIbHOMY OCHOBaHMIO. Ilepexon oT omHoro
OCHOBaHMSA K Jpyromy. Bslumcienue wu cpaBHeHue Jsorapudmon. JlorapudmupoBanue u
MTOTEHLIMPOBAHNE BBIPAKEHUM.

[TpubnuxeHHbIe BEIYUCICHHS U PELICHUS PUKIIaIHBIX 3a/1a4.

Pemienune norapudMudeckux ypaBHEHU.

OCHOBLI TPUTOHOMETPUH
OCHOBHBIC MOHATHSA
Panuannas mepa yria. BpamarensHoe nmkenue. CHHYC, KOCHHYC, TAHT€HC U KOTaHTEHC
YHCHa.

OcHOBHbIE TPUTOHOMETPHYECKHE TOXK/IECTBA
®opmyasl npuBeaeHus. Popmyisl cioxeHuss. Popmyiibl yABOEHUST Dopmyabl NONOBUHHO20
yena.

IIpeoOpa3oBanusi npocTeIMX TPUTOHOMETPHUYECKUX BbIPAKEHH I
[IpeobpazoBaHne CyMMBbI TPUTOHOMETPUYECKHUX (DYHKIUI B TPOU3BEACHNUE U IPOU3BEICHUS B



CyMMY. Buipasicenue mpueconomempuueckux GyHKyull uepes maueeHc noji08UHHO20 apeyMeHmd.

Tpuronomerpuyeckne ypaBHeHHsI 1 HEPABEHCTBA
[Ipocreiime TpUTrOHOMETPUYECKUE YpaBHEHMs. [Ipocmetiwiue mpueoHomempuiecKue
HepaseHcmaa.

OO0paTHble TPUTOHOMETPUYeCKHe PYHKIHMH. APKCUHYC, apKKOCUHYC, apKTaHT€HC.

Ilpakmuueckue 3anamus

Paguannblii MeTON W3MEPEHHs YIJIOB BpAILlEHUS U CBA3b C I'palycHON Mepoil. OCHOBHBIE
TPUTOHOMETPUUYECKUE TOXKIECTBA, (DOPMYJIBI CIOXKEHMS, YABOCHMS, IpeoOpa30oBaHUE CYMMBI
TPUTOHOMETPUUECKUX  (QyHKUMH B TIpOU3BENEHHE,  MpeoOpa3oBaHHWE  MPOU3BEACHUSA
TPUTOHOMETpHUYECKUX (GYHKIMH B cymmy. IIpocTeiilnme TpUTOHOMETPUYECKHE YPaBHEHHUS W
HEPaBEHCTBA.

OOpaTtHble TpUrOHOMETpUYECKUE (PYHKIMU: apKCUHYC, aDKKOCHHYC, ApKTaHT€HC.

®YHKIUU, UX CBOMCTBA U TPA®UKH

®ynkuuu. O0iacTh ONpeeIeHUs © MHOXKECTBO 3HaUeHUH; Tpaduk (yHKIUH, ITOCTPOCHHE
rpaduKoB QPyHKIUH, 3aJaHHBIX PA3TUYHBIMU CIIOCOOAMH.

CBoiicTBa QyHKIHH.

MOHOTOHHOCTb, YETHOCTb, HEUETHOCTb, OIPAaHUYEHHOCTb, NEPUOJUYHOCTb. [IpoMexyTku
BO3pacTaHWss ¥ YyObIBaHWs, HaAWOOJNbIIee W HAaWMEHBIIEE 3HAYCHHUS, TOYKH OKCTPEMyMa.
I'padmueckas unatepnperanus. [Ipumepsl QyHKIMOHATBHBIX 3aBUCHMOCTEH B pEANIbHBIX MPOLIEccax
U sBICHUAX. ApupmeTnyeckue omnepauuu Haja ¢GyHKuusMU. CroxHas QyHKUUS (KOMITO3ULIHS).
Ilonamue o nenpepvignocmu pynKyuu.

Oo6patnbie pyukuun. Obnacms onpedeneHus u 06aacmb 3HAYEHUL 0OPAMHOU DHYHKYUU.
I'paghux obpamnou hynkyuu.

CreneHHble, MOKa3aTe/bHbIE, JorapupMuyeckue i TPUroHOMeTprUYecKkne PyHKIIUM.
OoOpaTHble TPpUTOHOMeTpHYecKHe PYyHKIUMN

Onpenenenust GyHKIMNA, X CBOHCTBA U TPaQUKH.

[IpeobpazoBanus rpadukoB. IlapannenbHblii MEepeHOC, CUMMETPHUS OTHOCHUTENIBHO OCel
KOOpJAMHAT U CUMMETpPHUsl OTHOCUTENILHO Hayala KOOpAUHAT, CAMMETPUs OTHOCUTEIBHO MPSMOH Y
= X, pacTsDKCHHE M CKAaTHe BIOJIb OCEH KOOPIUHAT.

Ilpakmuueckue 3anamus

[Ipumepsl 3aBHCHMOCTEH MeEXKIy HEPEMEHHBIMH B pEAJbHBIX MPOIECCaX U3 CMEXKHBIX
mucuuiuinH. Onpenenenue pynkuuid. [loctpoenue u yrenue rpapukos GyHkuuil. McciaenoBanue
¢byuknun. CBoiicTBa JMHEWHOHN, KBaJIpaTUYHOW, KYCOUHO-JIMHEHHOM U JPOOHO-TUHEHHOM
¢ynkuuii. HempepbiBHble U nepuoanyeckue pyHkuuu. CBoilcTBa M rpaduku cHHyca, KOCHHYcCA,
TaHreHca W KoTaHreHca. OOpaTHple (QyHKIMU U uX Tpaduku. OOpaTHbIE TPUTOHOMETPUUECKHE
¢yukuuu. [IpeobpazoBanus rpaduka pyHkuuu. ['apmonndeckue konedanus. [Ipuknagabie 3a1a4n.

[Toka3zarenbHble, J0rapupMUUECKUE, TPUTOHOMETPUYECKHE YPAaBHEHUSI U HEPABEHCMEA.

HAYAJIA MATEMATHUYECKOI'O AHAJIM3A



IMocaenoBareabHocTu. CriocoObl 3aaHusl U CBOICTBA YMCIIOBBIX IOCJIEIOBATEIHLHOCTEH.
Ilonamue o npedene nocnedosamenvrocmu. Cywecmsoganue npeoena MOHOMOHHOU 02PAHUYEHHOU
nociredosamenvuocmu. CyMMUPOBaHHE  TOCIIENOBATCIIBHOCTEH. bBeckoHeuHO — yObIBaroIas
reoMeTpHuuecKas IPOrpeccus U ee cymma.

IIpousBoanasi. IloHsTHEe O MPOM3BOAHON (YHKIIMH, €€ TeOMETPHUYECKUN MU (U3HUCCKUI
CMBICI. YpaBHeHHE KacarenbHOM K rpaduky ¢yHkuuu. I[Ipous3BojiHbIE CyMMBI, Pa3HOCTH,
MpOU3BENICHNsI, YacTHblE. [IpOW3BOHBIE OCHOBHBIX OJJIeMEHTapHbIX GyHKIMA. [IpumeHeHue
MIPOU3BOJHOM K HWCCIEIOBAHHUIO (YHKIMH M TOCTPOSHHUIO0 TpadukoB. [Ipoussoduvie 0bpamHoll
GyHKYUU U KOMRO3UYUY PYHKYUU.

[Ipumepsl uCHONB30BaHUA MPOU3BOAHOM Uil HAXOXKACHUS HAWIYYIIEr0 pEIIeHUs B
NPUKIAIHBIX 3ajJadax. Bropas mnpou3BoJHAs, €€ TEeOMETPUUYECKUH U (PUINYECKUII CMBICIH.
Haxoxnenue ckopoctu a1 npolecca, 3aJaHHoro (popmyson u rpagukom.

IlepBooOpa3nas u mHTerpaj. IlpuMeHeHne ONpENENeHHOrO0 MHTErpana Jjs HaXOXKIECHUs
wiomaau KpuBonuHelHo# Tpanenuu. ®opmyna Herorona-JleitOnuna. Ilpumepsl mpuMeHeHUS
MHTETpaia B pU3MKe U TeOMETPHUH.

Ilpakmuueckue 3anamus

UucnoBass  MOCIENOBATEIbHOCTh,  CHOCOOBI €€  3aJaHus, BBIYHCICHHS  YICHOB
nocuenoBareabHOCTH. [Ipenen mocienoBarenbHOCTH. beckoHeuHO yObIBaromias reoMeTpruecKast
IIPOrpeCCHsl.

[TpousBoaHasA: MEXaHUYECKUN U TE€OMETPUUYECKUI CMBICIT TPOU3BOIHOM.

VYpaBHeHue kacaTenbHON B o60meM Buue. IlpaBuwia u Qopmynsl nuddepeHupoBaHus,
TabMUIa TPOM3BOJHBIX dJEMEHTapHBIX ¢yHKuui. MccnemoBanwe QYHKIUM C  TTOMOIIBIO
npousBogHON. HaxoxxaeHne HanOONbIIEro, HANMEHBIIIETO 3HAYCHHSI M IKCTPEMabHBIX 3HAYCHHMA
GyHKIUH.

Wurterpan u nepBoodOpazHas. Teopema Hprorona—IJleiiOnuna. [lpumenenne uHTErpana K
BBIYUCIICHUIO (DU3UYECKUX BEJIUYHMH U IJIOMIAICH.

YPABHEHUA U HEPABEHCTBA

YpaBHeHHs] M CHCTEMbI YPABHEHUIA.

PaIII/IOHaJIBHI)Ie, HPpPpalUOHAJIBHBIC, ITOKA3aTCJIbHBIC W TPUTOHOMCETPUUYCCKHUEC YPAaBHCHUSA U
CHUCTCMBI.

PaBHOCHIIBHOCTH ypaBHEHUH, HEPABEHCTB, CUCTEM.

OcHOBHBIE TIpUEMBl WX pemeHus (pa3loKeHWe Ha MHOXKUTEIH, BBEIACHHUE HOBBIX
HEU3BECTHBIX, MOJICTAHOBKA, TpadUUeCKUil METON).

HepaBencrTBa. PanuoHnanbHble, UppallMOHAIbHBIC, IMOKA3aTEIbHBIE MpUCOHOMEMpUYecKue
HepaBeHCTBa. OCHOBHBIC IPUEMBI X PELICHHUS.

HUcnoan3oBanne cBoiicTB M rpa@pukoB (YHKUMA TNPH PpelleHUHM YPaBHEHU M
HepaBeHCTB. Meron wuHTepBaioB. M300pakeHne Ha KOOPAMHATHOW TIUIOCKOCTH MHOMXECTBA
pelieHui ypaBHEHUI 1 HEPABEHCTB C ABYMsI IEPEMEHHBIMHU U UX CHUCTEM.

Ilpuknaomuwie 3a0auu

[IpumeHeHre MaTeMaTHYeCKUX METOJOB JJisi pEeHIeHHs COACp>KaTeNbHBIX 3aJad U3
pa3IUYHbIX 00JacTe HAyKU U MPAKTUKU.

HuTteprnipeTarus pe3ynbTara, y9eT peaabHbIX OTPaHUICHUH.

Ilpakmuueckue 3anamus



Kopuu ypaBaeHuii. PaBHocunbHOCTh ypaBHeHHH. [IpeoOpa3oBanue ypaBHeHui. OCHOBHBIC
MIpUEMBI pelIeHNs ypaBHeHUH. Pemenne cuctem ypaBHeHuil. Vcnons30BaHne CBOMCTB U Irpa)ukoB
(GYHKUMH 1715 pelIeHus] ypaBHEHUH U HEPaBEHCTB.

KOMBHUHATOPHUKA, CTATUCTUKA Y TEOPUSI BEPOSATHOCTEM
DJIeMeHTbl KOMOMHATOPUKHU
OcCHOBHBIE TIOHATUS KOMOMHATOPHMKH. 3aJayd Ha TOACYET 4YHWCNIA pa3MEleHHI,
NepecTaHOBOK, coueTaHuil. Pemenue 3amau Ha nepebop BapuantoB. @opmyna 6uHoma HeroToHa.
CBoiicTBa GMHOMMHAIBHBIX K03 dunmentos. Tpeyronpuuk [ackans.

DJIeMeHThI TeOPUH BePOSITHOCTEH
CoObITHe, BEpPOATHOCTH COOBITHS, CIOKEHHE M yMHOXXEHHE BeposTHocTeil. [lonamue o
Hesagucumocmu codvimuil. J{uckpemuas ciyuaiHas eeluduna, 3aKkoH ee pacnpedeienus. Yuciosvie
Xapaxmepucmuxu OUCKPEemHOU CIy4atnol seauyutsl. [lonamue o 3akoHe 601buux yucei.

DJIeMeHTbl MATEeMAaTHYeCKOIi CTATHCTUKH
[IpencraBnenue AaHHBIX (TAONHIBI, AWATPAMMBI, TpaduKH), ceHepanvbHas COBOKYNHOCHIb,
8b100pKa, cpedHee apugmemuyeckoe, meduana. Ilonamue o 3a0avax Mmamemamuyeckou
CMamucmuKu.
Pewenue npakmuueckux 3a0ay ¢ npumeHenuem 6eposimHOCMHbIX MeMooo0s.
Ilpakmuueckue 3anamusn

Hcrtopusi pa3Butus KOMOWHATOPUKH, TECOPUH BEPOSTHOCTEH M CTATUCTHUKU U UX POJIb B
pasMuHbBIX cdepax dYeIOBEUECKOW KH3HEAesATeIbHOCTH. [IpaBuia komOuHaTOpUKH. Perenue
KOMOMHATOPHBIX 3adad. Pa3smemieHusi, co4yeTaHWss © TepecTaHOBKHM. buHOM HpioToHa u
TpeyronbHuK Ilackans. [Ipukiiansaeie 3agaum.

Knaccuueckoe omnpeneneHue BEpOATHOCTH, CBOMCTBA BEPOSATHOCTEH, TeOpeMa O CyMMe
BeposTHOCTeH. Brruncienue BepositHocTel. [lpukmaaneie 3amauu. [lpencraBieHue 4YHMCIOBBIX
JnaHHbIX. [[pukiannbie 3aqaun.

I'EOMETPUA
Ilpamvle u nnockocmu 6 npocmpancmee

B3anMmHOe pacnonoxeHue ABYX MNpsAMBIX B IpocTpaHCTBe. [lapamienbHOCTH mpsAMOW M
mockoctd. [lapamnensHocTs minockocTed. [lepneHIUKYISpHOCTH MNPSMOM M MJIOCKOCTH.
[lepnienauKyasp ¥ HAKJIOHHAA. YTOJ MEXAY MPSAMOM M IUIOCKOCTHIO. J[ByrpaHHbId yroia. Yrona
MEX1y TUIOCKOCTSIMU. [lepneHIuKyIsIpHOCTh ABYX INIOCKOCTEH.

I'eomerpuueckue mnpeoOpa3oBaHMsl NPOCTPAHCTBA: MapaJlICNIbHBIM MEPEHOC, CUMMETPHS
OTHOCHTEJIBHO IJIOCKOCTH.

[TapamnensHoe mnpoekTupoBanue. [Liowads opmozoHanrbHol npoekyuu. W3o0paxeHue
MIPOCTPAHCTBEHHBIX QUTYP.

MHOrorpaHHUKH



Bepuminbl, pebpa, rpaHu MHOTOrpaHHHKA. Pazeepmia. Muococpannvie yenvl. Bvinykivie
MHo2oepanHuku. Teopema Diinepa.

[Ipusma. Ilpsimas u naxkronnas npusma. [lpaBunsaas npusma. [apannenenunen. Kyo.

[Tupamupa. [TpaBunibHas nupamuga. Y cedeHHas nupamuaa. Terpasp.

Cummetpu B KyOe, B mapajuiesenure/e, B Ipu3Me U nupaMuie.

Ceuenus Ky0a, Ipu3Mbl U MUPAMUBL.

[IpencraBnenue o MpaBUWIBHBIX MHOTOI'PaHHUKAX (TETpasape, Ky0e, OKTajape, JoAeKadipe u
HKOCadIpe).

Texan IMOBEPXHOCTH BpalllCHUSA

Hunuaap m koHyc. YcedeHHbIM KoHyc. OCHOBaHHE, BBICOTA, OOKOBask IMOBEPXHOCTb,
obpasytouas, pazBepTka. OceBble CEUCHHS U CEUSHHs], apajie/IbHble OCHOBAHUIO.
Hlap u cepa, ux ceyenus. KacarenpHas M10cKOCTh K cdepe.

I/I3Mepe}mﬁ B recOMETpUH

O06mwem u ero uzmepenue. Murerpansuas popmyna oobema.
®opmyiel 00beMa KyOa, IPSMOYTOIBHOTO HapauleIenueaa, Npu3Mbl, uinHapa. Gopmysl
o0beMa mHpaMuIbl U KoHyca. DopMyITel TUTOMAAM TOBEPXHOCTEH NMIMHAPA B KOHyca. DopMyItbl
o0beMa I1apa 1 TIOMAaN CQepHl.
[TonoOue ten. OTHOIIEHUS MIONIA/IeH TOBEPXHOCTEH U 00BEMOB MOT00HBIX TEJ.
KoopanHaTtbl 1 BeKTOpBI

[IpsimoyronpHas (IekapToBa) cUCTeMa KOOPAMHAT B MpOCTpaHcTBe. DopMyna pacCTOSTHUS
MEXy JBYMS TOUKaMH. Y paBHEHHS CHEPBI, nIOCKOCMU U NPAMOU.

Bekropsl. Moayne BekTropa. PaBeHCTBO BekTOpoB. C0K€HHE BEKTOPOB. YMHOXKEHUE
BEKTOpa Ha uucio. Pa3nokeHWe BEKTOpa MO HaNpaBiICHUSM. YTOJI MEXKIY JIByMs BEKTOpaMH.
[Ipoeknus Bexktopa Ha ock. Koopaunatel Bektopa. CkajasipHOE MPOU3BEAECHUE BEKTOPOB.

Hcnonp3oBaHre KOOpAWHAT U BEKTOPOB MPH PEIICHHMH MATEMATUYECKUX U MPUKIAJTHBIX
3a/1a4.

Ilpakmuueckue 3anamus

[Ipy3Haku B3aUMHOTO pACHOJIOKEHUS TPSAMBIX. YTOod MEXIy MpsAMbIMU. B3anmHoe
pacIooKeHNe MPSMBIX U TIOCKOCTeH. [leprieHauKysap U HaKJIOHHAS K IJIOCKOCTH. YTOJI MEXIY
MPSIMOM U TIJIOCKOCTBIO. TeopemMbl 0O B3aMMHOM PAaCIIOIOKEHUU MPSMON U IUIOCKOCTH. Teopema o
TpeX MepIeHIUKYJIspax.

[Ipu3Haku u CBOICTBa MapajuleNbHBIX M MEPHEHIUKYISPHBIX IJIOCKOCTe. PaccrositHue ot
TOYKM JO IUIOCKOCTH, OT MPSAMOW 10 IUIOCKOCTH, PACCTOSTHUE MEXKIY IUIOCKOCTSMH, MEKIY
CKPEUTUBAIOIIMUMHUCS TPSIMBIMH, MEXK]Ty TPOU3BOJIBHBIMHU (PUTYpaMU B POCTPAHCTBE.

[TapannenbHOe NPOEKTHPOBAaHUE U €ro CBOMCTBAa. Teopema o naowaou Opmo2OHANLHOU
npoeKyuY MHO20y201bHuUKA. B3aMHOE pacroyioskeHue MPOCTPAHCTBEHHBIX (QUTYP.

Paznuunble  Buabl  MHororpaHHukoB. Mx  u3o0Opaxenus. CeueHus, pa3BEpTKH
MHOrorpaHHukoB. [lmomanps noBepxHocTH. Buael cummerpuil B npoctpanctBe. CUMMETpUst Tel
BpallleHUsI U MHOTOTPaHHUKOB. BeIyuciienne miomanei u 00beMoB.

Bekropel. [leiictBust ¢ BekropaMu. JlekaproBa cHCTEMA KOOPAMHAT B IPOCTPAHCTBE.



VYpaBHeHHE OKpPYKHOCTH, cdepbl, IulockocTH. Paccrosnue wMexnay Toukamu. JlelicTBus c
BEKTOpaMHM, 3aJaHHbIMM KoopauHatamMu. CkajnspHOe Ipou3BeNEeHUE BEKTOpOB. BekTopHoe
ypaBHEHHME NpPSIMOH M IUIOCKOCTH. lcmonb3oBaHMEe BEKTOPOB IpPHU JI0KA3aTENBCTBE TEOPEM
CTEPEOMETPUHU.

Jlis BHeaylUTOPHBIX 3aHATHI CTYJIEHTaM Hapsay C pelIeHHEM 3aJady U BbBIIOJHEHUS
MPAKTUYECKUX 33JJaHU MOXKHO TIPEIJIOKUTD TEMBI UCCIEOBATENBCKUX U pedepaTUBHBIX padoT, B
KOTOPBIX BMECTO CEPHM OTAENbHBIX MENKUX 3a7a4 M YHOPAKHEHUM NpeasiaraloTcsi CIOMKETHBIC
3aaHus, TpeOyIoIre JITUTENbHON padOThl B paMKaX OJHOM MaTeMaTUYEeCKOW CUTYalluu. DTU TEMbI
MOTyT OBITh KaK WHAMBUAYAJIbHBIMU 3a/laHUSIMH, TaK M TPYIIOBBIMU [IJII COBMECTHOIO
BBITIOJTHCHHSI ICCJICIOBAHMS.

IIpumepuvie memot peghepamos (00K1a006), UCCEO06AMENbCKUX NPOCKHLOG

* HenpepbiBHbIE 1poOH.

* [IpumeHEHHE CIOKHBIX IPOLEHTOB B AKOHOMUYECKUX pacyeTax.
* [lapannenbHOE IPOEKTUPOBAHUE.

» (CpenHue 3HaYEHUS U UX IPUMEHEHHUE B CTATHCTHUKE.

* BekrtopHoe 3a1aHue npsMbIX U IJIOCKOCTEH B IPOCTPAHCTBE.
* CloxeHue rapMOHUYECKUX KoeOaHuH.

* I'paduueckoe peuieHre ypaBHEHUN U HEPABEHCTB.

* [IpaBuibHbBIE U ONYyPaBUIbHBIE MHOTOTPAHHUKH.

* KoHuueckue ceueHus: U uX NPUMEHEHUE B TEXHHUKE.
 Ilonstue nuddepenunana u ero NPUIOKEHUS.

* (CxeMbl MOBTOPHBIX UCTIBITAHUM bepHyu.

* HccnenoBanue ypaBHEHUN U HEPABEHCTB C ITAPaMETPOM.



TEMATHYECKOE INTAHUPOBAHHME

[Ipu peanuszanuu copepkanus 00IIe00pa30BaTeILHON YUeOHOM AUCITUIUTHMHBI «MaTemMaTukay
B mpenenax ocoenuss OIIOIT CITO na 6a3e OCHOBHOTO O0IIEro 0Opa3oBaHUS C IMOJYYCHHUEM
cpeanero obmero ob6pazoBanua (IITICC3) makcumanbHas ydeOHas Harpys3ka OOydarOLIMXCS
coctapnsieT 234 wyac. VM3 Hux ayautopHas (oOsi3arenbHasl) Harpy3ka OOydYaroIIMXCs, BKIJIIOYas
MpaKkTUYECKUe 3aHATHsA, —156 dYaca; BHeayJIUTOpHAs caMOCTOsITeIbHas paboTa CTyIEHTOB — /8

9acoB.
TEMATHUYECKHAM IIAH
Ne Buj yueoHoii pa6oThl
KosmnuecTBo yacos
AynurtopHbie 3ausiTus. Coaep:xxkanue o0y4eHust

1. | Beenenue 2
2. | Pa3BuTHE MOHATHUS O YKCITE 8
3. | Kopnu, creniern u morapudmsl 22
4. | IIpsiMble U IJIOCKOCTH B TPOCTPAHCTBE 14
5. | Kombunaropuxka 14
6. | KoopauHatel u BEKTOPHI 14
7. | OCHOBBI TPUTOHOMETPUU 16
8. | ®dyukuuu u rpaduKu 14
9. | MHOrOrpaHHUKH U KpYTJIbIE TeNa 14
10. | Hayana MaTeMaTn4ecKoro aHajamsa 16
11. | HTETpan u ero NpUMEeHECHHE 10
12. | DnemeHTBl TEOPUH BEPOSITHOCTEN U MaTeMaTHUECKON 12

CTaTUCTUKH
13. | YpaBHeHMS U HEpaBEHCTBA 14

HTroro 170
BHeayauTopHas caMocTosiTeJIbHAas padoTa

14. | IloaroroBka yCTHBIX BBICTYIUIEHUH IO 3a/IaHHBIM T€MaM, 3CCe, 85

JIOKJIaJI0B, pedepaToB, MHAUBHUIYAIBHOTO MPOEKTA C

MCTIOJIb30BaHUEM HH(OPMAIIMOHHBIX TEXHOJIOTHH U JIp.

Ilpomesrcymounas ammecmayus 6 hopme IK3amena

Bcero

| 255

XAPAKTEPUCTHUKA OCHOBHBIX BUJIOB YYEFHOU JEATEJIbHOCTH

CTYAEHTOB

Conep:xkanue o0yueHust

XapakTepuCTHKA OCHOBHBIX BU/I0OB /IeATEJIbHOCTH
CTYIeHTOB(HA YPOBHE Y4eOHBIX 1€l CTBHIl)

BBeaenune

O3HaKOMJIEHHE C pOJIbI0 MAaTEMAaTUKH B HAyKe, TEXHHKE,
SKOHOMUKE, UHPOPMAIIMOHHBIX TEXHOJIOTHSIX U MPAKTHUECKOM
JIeSITETbHOCTH.

O3HakOMJICHHE C IEJIIMH U 331a9aMH U3yUYEeHUS] MaTeMaTUKU
ripu ocBoeHnu npodeccuii CI10 u cnermansHoctei CITO

AJITEBPA

Pa3BuTne noHATHS O

‘ BrimonHeHne apuMeTHIeCKIX ACHCTBHIA HAJl YUCITAMH,




qucjie

coyeTas yCTHBIC U MMCbMEHHBIEC TPUEMBI.
Haxoxnenue npuOIMKeHHbIX 3HaYCHUH BETMYUH U
MOTPEIIHOCTEH BEIYUCICHUH (20COTIOTHOM U OTHOCUTEIILHOM);
CpaBHEHHE YMCIIOBBIX BBIPAKECHUIA.

Haxoxaenne omuOoK B MpeoOpa3oBaHUAX U BEIYUCICHHIX
(OTHOCHTCSL KO BCEM MYHKTaM MIPOrPaMMbl)

Kopun, crenenn,
Jorapupmsi

O3HaKOMJIEHHE C TOHATHEM KOPHS N-U CTENEHHU, CBOMCTBAMU
paJMKaioB U IpaBUJIaMU CPaBHEHHUSI KOPHEH.
DopMyIMpPOBaHUE ONPEAEIICHUS KOPHS U CBOMCTB KOPHEH.
Brruncnenue u cpaBHEHHE KOPHEH, BHITOJHEHUE PUKUIKU
3HAYEHUS KOPHS.

[IpeoOpa3oBaHKe YMCIOBBIX U OYKBEHHBIX BBIPAXKECHUH,
COZIeprKallX paJuKabl.

BrimonHenue pacueToB no GopmMyiaM, ColepKaliiuM paguKaibl,
OCYILECTBIISASL HEOOXOAUMBIE TIOACTAHOBKH U MPE0OPa30BaHUs.
OmnpeneneHre paBHOCUIBHOCTH BBIPAXKEHUI € pauKaIaMH.
Pewenne uppanOHaJIbHBIX YPAaBHEHUM.

O3HaKOMJIEHUE C IOHITHEM CTENIEHU C I€HCTBUTEIIbHBIM
II0Ka3aTesIeM.

HaxoxaeHnue 3Ha4eHHI CTENEHU, UCTIOJB3Ys TPU
HE00XO0IMMOCTH MHCTPYMEHTAJIbHBIE CPE/ICTBA.

3anucbIBaHUE KOPHS N-i CTENIEHH B BUJIE CTETIEHU C APOOHBIM
MoKa3aresjaeM U Hao0OpOT.

dopmyIHpoOBaHUE CBOMCTB cTeneHel. BriunciieHue creneHei ¢
paloHaIbHBIM II0KA3aTEJIEM, BBIIIOJIHEHUE TPUKUAKY 3HAUECHUS
CTEIIEHU, CPABHEHUE CTEIICHEH.

[TpeoOpa3oBaHue YNCIOBBIX U OYKBEHHBIX BBIpAKEHUH,
CoZIepKaluX CTEIEHH, PUMEHss CBOWCTBA. Pemienue
IIOKa3aTEJIbHBIX YPABHCHUM.

O3HakoMJIEHHE C MPUMEHEHUEM KOPHEHN U CTEIeHEN MpU
BBIUNCJIEHUH CPEIHUX, IEJICHUN OTPE3Ka B «30JI0TOM CEUEHUMY.
PeleHne nmpukiagHbIX 3a/1a4 Ha CJIOXKHBIE MPOLICHTHI

IIpeodpa3oBanue
ajredpanyecKux
BbIPa:KeHU i

Brimonnenue npeoOpa3oBaHuil BeIpaKeHUH, IPUMEHEHHE
dbopMyII, CBI3aHHBIX CO CBOMCTBAMU CTETICHEH U JIOTapHU(pMOB.
Omnpenenenue 006IaCTH JOMYCTUMBIX 3HAUSHUN
J0Tapu(MHUUECKOT0 BBIPAKECHUSI.

Pemenne norapuMuueckux ypaBHEHUN

OCHOBBI TPUTTOHOMETPUH

OCHOBHbBIC IOHATHSA

N3yuyeHue paauaHHOr0 METOIa U3MEPEHHUs YIJIOB BPAILEHUS U
UX CBSI3U C rpaxycHoi mepoil. I300pakeHue yriioB BpalleHus
Ha OKPY’KHOCTH, COOTHECEHHUE BEJIMYUHBI yIJIA C €r0
PacCIOI0KEHUEM.

DopMyIMPOBAHUE OIIPEACIICHUN TPUTOHOMETPUUECKUX
(GYHKLUHI 15 yIII0B TOBOPOTA U OCTPBIX YIJIOB
IPSMOYTOJIBHOTO TPEYTOJIbHUKA U 00bSCHEHHE UX B3aUMOCBSI3H

OcHoBHBbIE [TpruMeHeHne OCHOBHBIX TPUTOHOMETPUYECKHUX TOKICCTB JJIS
TPUTOHOMeTpHYeCKHe BBIYMCIICHUS] 3HAYCHUH TPUTOHOMETPUYECKUX (PYHKIHI 110
TOK/1eCTBA OJIHOW M3 HUX

IIpeoOpa3oBanus N3yuenne 0CHOBHBIX (hOPMYIT TPUTOHOMETPUH: (POPMYITBI
NpocTedmmxX CJIO’KEHUS, YABOEHUsI, TPeoOpa30BaHUs CyMMBbI
TPUTOHOMETPHYECKUX TPUTOHOMETPUUYECKUX (PYHKIUH B IPOU3BENICHUE U

BbIPa:KeHU I

MMPOU3BCACHUS B CYMMY U MPUMCHCHUEC ITPU BBIYHCICHHUHA




3HA4YECHUS] TPUTOHOMETPHUUYECKOIO BBIPAXKECHUS U YIIPOLICHUS €ro.
O3HaKOMJIEHHE CO CBOMCTBAMM CHMMETPHH TOYEK HA
€AMHUYHOM OKPY)KHOCTHU M MIPUMEHEHHE UX Ui BIBOAA (hopMy
IIPUBECHUS

IIpocreitmmue
TPUTOHOMETPUYECKHE
YPaBHEHUSA U HepaseHcmea

Pemenue no gpopmysiaMm 1 TPUrOHOMETPUIECKOMY KPYTY
IIPOCTEUIINX TPUTOHOMETPUYECKUX YPABHEHUN.

[TpuMeHeHHEe OOIIMX METOIOB pelleHHs ypaBHEHUN
(mpuBeneHNE K IMHEHHOMY, KBaJPaTHOMY, METOJ, pPa3I0KEHUs
Ha MHOKUTEJIH, 3aMEHBI IEPEMEHHOM ) IIPU PELICHUN
TPUTOHOMETPUYECKUX YPABHEHHM.

YMeHue oTMeuaTh Ha Kpyre peIeHus IPOCTEHIINX
TPUTOHOMETPUYECKUX HEPABEHCTB

APpKCHHYC, aDKKOCHHYC,
APKTaHIeHC YUCJIA

O3HaKOMJICHHE C TIOHSTHEM O0OPaTHBIX TPUTOHOMETPHUYECKUX
(byHKUIUH.

N3yueHne onpeneneHuii apkCUHyca, apKKOCHHYCa, apKTaHI'€HCa
qucia, GopMyJIMPOBAHUE UX, U300pakeHUE HAa €AMHUYHOM
OKPYXKHOCTH, IPUMEHEHHE PU PEIICHUN YPaBHECHHUI

®YHKINU, UX CBOMCTBA U TPA®UKH

DYyHKIUH.
IlonsiTue o
HeNpPepbIBHOCTH QYHKIIUN

O3HaKOMJIEHHUE C IOHATHEM NIEPEMEHHOM, IPUMEPAMHU
3aBUCHUMOCTEN MEXKy IIEPEMEHHBIMU.

O3HakoMJIEHHE ¢ TIOHATHEM T'paduKa, OnpeeaeHne
IPUHAJJIEKHOCTH TOUKH Ipaduky pyHkuuu. OnpeaeneHue mno
dbopmyIie mpocTeiiiiei 3aBUCUMOCTH, BUja ee rpaduka.
Bripaxenue no ¢popmyie 0HOM EpeMEHHO Yepes ApyTHe.
O3HakoMJIeHHE C OlpeesieHueM (QyHKIMU, (OpPMYIHPOBaHUE
ero.

Haxoxnenue o6nact onpeaeneHus U 006JacTi 3HaYeHUH
GyHKIIH.

O3HakomiieHHE ¢ IpuMepamMH (PyHKIIMOHAJIBHBIX 3aBUCUMOCTEN
B peaJIbHBIX Ipoleccax U3 CMEKHbBIX TUCIUILINH.

CaoiicTBa QyHKIUH.
I'padpuueckan
HHTEpIpeTanus.
IIpumepsl
(GyHKIHOHATBHBIX
3aBHCHMOCTEH B peajbHbIX
npoueccax u siBJICHUSIX

O3HakoOMJIEHHE C JJ0Ka3aTeIbHBIMH PACCYKACHUSIMH HEKOTOPBIX
CBOWCTB JINHEHHOM 1 KBaJpaTUUHON (YHKIIHI, IpOBEICHUE
WCCIIEeI0BaHUS JIMHEHHOM, KyCOYHO-THHEWHOH, TPOOHO-
JMHEWHO! M KBaIpaTUYHON (PyHKINI, TOCTpOSHHE X
rpadukoB. [TocTpoenne u uteHue rpa@uKoB GyHKIIHA.
HccnenoBanue QyHKIHH.

CocrapneHue BUA0B QYHKIHUH 110 TaHHOMY YCJIOBHIO, PELLICHHUE
3a/1a4 Ha SKCTPEMYM.

Brimonaenne npeobpazoBanuii rpaduka GyHKIMHA

OoOpaTHble QyHKIIUU

N3yuenune nonsamus obpammuoii ynkyuu, ONpeesieHle Buaa u
nocmpoenue zpagurxa o6pamuoll GyHKyuu, HaxoxcoeHue ee
obnacmu onpedenenus u oonacmu 3naveruti. llpumeHeHne
CBOWCTB (PYHKLMH MPH UCCIIETOBAHNN YPAaBHEHUH U PEIICHUN
3aJja4 Ha SKCTPEMYM.

O3HaKOMJICHHE C TIOHSITHEM CJIOKHOW (DYHKIIMU

CreneHHble,
NoKa3aTeJbHbIE,
Jorapupmuueckue u
TPUrOHOMeTpHYecKHe
bynkuun.

OopaTtHbie
TPUTOHOMETPHYECKHE

Brruncnenue 3HaueHuit GyHKIUI 110 3HAYEHUIO apryMEHTa.
OmnpeneneHue MoJ0KEHUs TOUKU Ha rpadHKe 1o ee
KOOpJMHATaM U Ha00OpOT.

Hcnonb30Banue cBOMCTB (DYHKIMIA JJ1s1 CpaBHEHHS 3HAYCHUN
cTerneHeu u jorapudmMos.

[TocTpoenue rpaduKOB CTENEHHBIX U JIOTapUPMHUUECKUX
GYHKIHI.




byHkuun

Pemienue noka3zaTesbHBIX U JIOTapUPMHUECKIX YPABHEHUH U
HEPABEHCTB 10 U3BECTHBIM aJITOPUTMaM.

O3HaKOMJIEHHUE C MTOHATHEM HEIIPEPHIBHON NEPUOANUECKON
¢byHKunu, popMynnpoBaHHe CBOMCTB CUHyCa U KOCHHYCA,
MOCTPOCHUE UX IPAPHUKOB.

O3HakoMJIEHHE C TIOHATHEM I'APMOHUYECKUX KoJleOaHUH 1
IpUMepaMu TapMOHMYECKUX KOJIEOaHUM JJ1s ONMCAHUS
IPOLIECCOB B (PU3MKE U APYTUX OOIACTSIX 3HAHUSL.
O3HaKOMJIEHHE C MTOHATHEM Pa3pbIBHOMN NMEPUOINIECKON
¢byHkunu, popMynupoBaHue CBOMCTB TAHI'€HCA U KOTAHI€HCA,
MOCTPOEHHUE X TPa(UKOB.

[TpumeHeHne CBOUCTB (QyHKLUI 11 CpaBHEHUS 3HAUEHUH
TPUTOHOMETPHUYECKUX (YHKIUHN, PEIICHUS
TPUTOHOMETPUUECKUX YPAaBHEHUI.

Ilocmpoenue epaguxos 06pamHbIX MPULOHOMEMPULECKUX
@yHKYul u onpedenienue no 2paguram ux c8ocma.
BrinonHeHue npeoOpa3zoBaHusi rpaguKoB

HAYAJIA MATEMATHYECKOI'O AHAJIM3A

ITociaenoBaTeILHOCTH

O3HaKOMJICHHUE C TOHATHEM YUCIIOBOM ITOCIIEJOBATEIBHOCTH,
croco0amu ee 3a1aHusl, BBIYUCICHUSIMH €€ YJICHOB.
O3naxomnenue ¢ NOHAMUEM npeoena noc1edo08amenrbHOCHU.
O3HaKOMJICHHE C BBIYHCICHUEM CYMMBbI OECKOHEUHOTO
YHCJIOBOT'O psifia HA IPUMEPE BBIYUCICHUS CYMMBbI OECKOHEYHO
yObIBaroIe reOMETPUYECKOM MPOTPECCHH.

Pemienue 3ana4 Ha npuMeHeHue GopMyJibl CyMMbl OECKOHEYHO
yOBbIBAIOLIEN T€OMETPUUECKON TPOIPECCUU

IIpousBoaHas u ee
NpHUMEHeHHe

O3HaKOMJICHHE C MTOHATHEM NTPOU3BOJHOM.

Nzydenue u GopMynupoBaHHE €€ MEXaHUIECKOTO U
F€OMETPUUECKOI0 CMBICIIA, U3YyUEHHE aJITOPUTMA BBIUYUCIICHUS
MIPOM3BOHOMN HA TPUMEpE BHIYUCICHUS MTHOBEHHOW CKOPOCTH
U yrJI0BOTO K03 huiimenTa KacaTeabHOM.

CocraBieHue ypaBHEeHHUs KacaTeIbHON B OOIIEM BH/IE.
VYcBoenne npaBui qudGepeHInpoBaHUs, TAOTHUIIBI
MPOM3BOJIHBIX 3JIEMEHTAPHBIX (PYHKIUI, IPUMEHEHHE IS
nuddeperupoBanms GyHKINMA, COCTABICHHS YPABHCHHS
KacaTeJIbHOM.

N3ydenue TeopeM o CBSI3U CBOWCTB (DYHKIIUU U IPOU3BOJIHOM,
(bopMyIHpOBKa UX.

[IpoBenenune ¢ MOMONIBI0 MPOU3BOJHON UCCIIETIOBAHUS
¢byHKIMY, 3a1aHHON (HOPMYIIOH.

YcraHoBIeHUE CBSA3U CBOMCTB (DYHKIIMH U POU3BOIHOM 1O UX
rpagukam.

[TpumeneHne MpOU3BOJHOMN /I pellieHus 3a]ja4 Ha HaX0XKIeHUE
HanOOJIBIIEr0, HAUMEHBILIETO 3HAUCHHSI U Ha HAXOXKJCHHUE
HKCTpEMyMa

IlepBooOpa3nas
U MHTerpaJ

O3HakoOMJICHUE C TIOHATHEM MHTETpaja v mepBooOpa3sHOM.
W3yuenue mpaBuiia BHIYUCICHUS TIEPBOOOPA3HON U TEOPEMBI
Herotona—JleitbHuna.

Pemenue 3a1a4 Ha CBsI3b MIEPBOOOPA3HON U €€ TIPOU3BOTHOMH,
BBIUMCIICHHE IEPBOOOPA3HON I JAHHOU (QyHKIMH.
Pemenue 3a1a4y Ha IpUMEHEHHUE UHTETpaIa JJi BBIYUCICHUS
(GU3MYECKUX BEJIMYUH U IUIOMAAeH




YPABHEHUSA U HEPABEHCTBA

YpaBHeHUs U CHCTEMBbI
YPaBHEHHUI.
HepaBeHncTBa u cucreMbl
HEPaBEHCTB C AByMs
nepeMeHHbIMHU

O3HaKOMJIEHHE C MPOCTENUIIIMMH CBEJEHUSIMHU O KOPHSIX
anreOpanyecKuX ypaBHEHUH, MOHATUAMH HCCIIEIOBAHUS
YPaBHEHUN U CUCTEM yPABHEHUM.

N3y4eHne Teopun paBHOCUIIBHOCTH YPAaBHEHUN U €€
npuMeHeHus. [loBropenne 3anucu pemeHus: CTaH1apTHBIX
ypaBHEHHI, TpUEMOB IpeoOpa30BaHusl YpaBHEHUH JUIs
CBEJICHUS K CTaHJIJapPTHOMY YPaBHEHHIO.

Pemenne panmoHaabHbIX, HPPALMOHAIBHBIX, [I0KAa3aTEJIbHbIX
Y TPUTOHOMETPUYECKUX YPABHEHUN U CHCTEM.
Vcnonb30BaHue CBOMCTB U rpaguKkoB (GyHKIMNA AJIS pELIeHUs
ypaBHeHUH. [IoBTOpEeHNE OCHOBHBIX IPUEMOB PEILIEHUS] CUCTEM.
Pemennie ypaBHeHMI ¢ IPUMEHEHUEM BCEX TPUEMOB
(pa3nokeHus: Ha MHOXHUTEIH, BBEACHHSI HOBBIX HEM3BECTHBIX,
MOJICTAHOBKH, IPahudecKoro MeToa).

Pemenne cucreM ypaBHEHN! ¢ TPUMEHEHUEM PA3ITUYHBIX
CIOCO00B.

O3HakoMJIEHHE ¢ OOIMMH BOIIPOCAMU PEIIEHUS] HEPABEHCTB U
UCTIOJIb30BaHUE CBOMCTB U rpauKoB (PYHKIMNA TPU pEIICHUN
HEPABECHCTB.

Pemennie HepaBEHCTB U CUCTEM HEPABEHCTB C IPUMEHEHUEM
Pa3IMYHBIX CITIOCOOOB.

[TpuMmeHeHne MaTEMaTUYECKUX METOAOB Ul PELICHUS
coJiepKaTeIbHbIX 3aau U3 pa3INyHbIX 001acTel HayKu U
IPAaKTUKU. VIHTepnpeTupoBaHue pe3yabTaToB C YYETOM
pEaJIbHBIX OrpaHUYEHUN

3JEMEHTBHI KOMBUHATOPUKHA, TEOPUM BEPOSITHOCTEM U CTATUCTUKH

OcCHOBHBIE IOHATHS
KOMOMHATOPUKH

N3yuenue npaBuia KOMOMHATOPUKU U IPUMEHEHHUE IpU
pelIeHnH 1 KOMOMHATOPHBIX 3a]a4.

Pemenne KOMOMHATOPHBIX 33/]a4 METOAOM nepedopa U 1o
IIPABUITy YMHOKEHHUSI.

O3HakoMJIEHHE C TIOHATHSIMH KOMOMHATOPUKU: pa3MELICHUAMH,
COUETaHUSIMU, IEPECTAHOBKAMH U (HOpMyJIaMHU I UX
BBIUNCJICHUSL.

OObsicHeHHE U IPUMEHEeHue GopMyJT AJisi BBIYUCIECHUS
pa3MeLIEHUI, IEPECTAHOBOK U COUYETAHUH IIPU PELICHUH 3a/1ad.
OznakomiieHne ¢ 6MHOMOM HbIOTOHA U TPEYroJIbHUKOM
ITackans.

Pemenue npakTuiyeckux 3aad ¢ UCMOJb30BaHUEM TOHATUN U
paBUJ KOMOMHATOPUKHU

DJIeMeHThI TeOpHHu

N3ydeHune KIIacCuyecKoro onpenesieHus: BEpOATHOCTH, CBOMCTB

BEPOATHOCTEM BEPOATHOCTH, TEOPEMBI O CYMME BEPOSITHOCTEM.

PaccmoTtpeHune npuMepoB BeIUUCIEHUS BEpOsTHOCTEN. Pelienue

3a/1ad Ha BBIYMCIICHUE BEPOSTHOCTEH COOBITHIA
IIpeacraBienue O3HakOMJIEHUE C PEICTABICHUEM YUCIIOBBIX TAHHBIX U UX
JaHHBIX(TAa0AM LB, XapaKTEPUCTUKAMH.
AHATrpaMMBbl, Pemenue npakTuueckux 3agad Ha 00pabOTKy YUCIOBBIX
rpaguxku) JIAHHBIX, BBIYUCICHUE UX XapaKTEPUCTUK

I'EOMETPUSA

[IpsiMble U MJI0CKOCTH B @opMynUpOBKa U NPHUBEIEHUE JO0Ka3aTeIbCTB IMPU3HAKOB
NPOCTPAHCTBE B3aMMHOI'O  pAacIOJIOKEHHs  NOPAMBIX M IUIOCKOCTEH.

PacnosnaBanue Ha JECPTEIKAX W MOACIIIX Pa3JIMYHBIX CJIy4acB




B3aUMHOI'O  DAacIOJIO)KEHMs  NPSAMBIX M IUIOCKOCTEH,
apryMEHTHpPOBaHME CBOMX CyxaeHud. DopmyimpoBaHue
ONpENENICHU, IPU3HAKOB M CBOMCTB IAPAJUICIBHBIX U
NEPNEHIUKYJISIPHBIX IIJIOCKOCTEH, IBYI'PAHHBIX W JIMHEWHBIX
YIJIOB.

BeInonHeHNEe MOCTPOEHUS YIJI0B MEXKAY INPSMBIMH, IPSIMOU U
IUIOCKOCTBIO,  MEXIY IUIOCKOCTAMM [0  ONMCAaHHIO U
pacro3HaBaHUE UX HA MOJECIAX.

[TpuMmeHeHre NPU3HAKOB U CBOMCTB PaCIIOIOKEHUSI IPSMBIX U
IUIOCKOCTEH MU PELICHUH 3a/1a4.

N300pakeHne Ha pUCYHKaxX U KOHCTPYHPOBAHHUE HA MOJENSIX
NEPIEHIUKYIJISIPOB U HAKJIIOHHBIX K INIOCKOCTH, IIPSIMBIX,
IapaJuICIbHBIX IJIOCKOCTEH, YIJIOB MEXKIY IIPAMOHN U
IUIOCKOCTBIO M1 0O0OCHOBAaHHUE ITOCTPOCHHUS.

Pemenne 3a1a4 Ha BBIYUCIIEHHE TEOMETPUYECKUX BEJINYMH.
OnuceiBaHKE PACCTOSHUA OT TOUKHU 10 IIJIOCKOCTH, OT NPSIMOU
JI0 TUIOCKOCTH, MEXAY IJIOCKOCTIIMU, MEXIY
CKPEIIMBAIOIIUMHUCA MIPSIMBIMU, MEXy IIPOU3BOJIEHBIMU
¢urypamu B npoctpaHcTse. PopMyIMpOBaHUE U 1I0Ka3bIBAHNE
OCHOBHBIX TEOPEM O PACCTOSIHUAX(TEOPEM CYIIECTBOBAHUS,
CBOMCTBA).

N300pakeHre Ha YepTexax U MOJCISAX PACCTOSIHUA U
000CHOBaHME CBOUX CYXIeHHUH. OnpenenaeHre u BEIYUCICHNUE
paccrostHuii B mpocTpancTie. [Ipumenenue hopmyi u Teopem
IUIAHUMETPHUH IS PELICHUS 3a1a4.

O3HaKOMJIEHHE C MOHATHEM NAPAIIIEIBHOTO IPOEKTUPOBAHNUS U
€ro CBOMCTBaMU. Popmyruposanue meopemvl 0 RIOWaou
OpPMO2OHANILHOU NPOEKYUU MHO20Y20IbHUKA.

[Tpumenenue Teopuu s 000CHOBAaHUS IOCTPOESHUHN U
BBIYKCIICHUM.

ApPryMEeHTHpPOBAaHUE CBOUX CYXIECHUN O B3aUMHOM
PacroIoKEeHUH MPOCTPAHCTBEHHBIX GUTYp

MHOrorpaHHHUKH

OnucaHue U XapaKTepUCTUKA PA3JINYHBIX BUJIOB
MHOT'OIPaHHUKOB, IEPEUHUCIICHUE UX SJIEMEHTOB U CBOMCTB.
N300pakeHre MHOTOI'PaHHUKOB U BBIIIOJIHEHUE IOCTPOEHUS Ha
M300paKEHUSIX U MOJIEIISIX MHOTOTPAaHHHUKOB.

BrerurciieHue TMHEMHBIX 3JIEMEHTOB U YTIJIOB B
MIPOCTPAHCTBEHHBIX KOHPUTYpALHSIX, ApTYMEHTUPOBAHUE CBOMX
CYXKIECHUU.

XapakTepHucTruKa U U300paKeHNE CeUCHHUs], pa3gepmKi
MHO202PAHHUKOS, BBIYNCIICHUE TUIOMAEH TOBEPXHOCTEN.
[TocTpoenue npocTedux ceyeHuit Kyoa, MpU3Mbl, TUPAMUIBI.
[Tpumenenue (HakToB U CBEACHUN U3 IIJIAHUMETPHH.
O3HaKOMJIEHHE C BUJJaMU CUMMETPHUI B IPOCTPAHCTBE,
dbopMyTupoBaHUE ONpEETICHUN U CBOMCTB. XapaKTEePUCTHKA
CUMMETPUH TEN BPALLEHHU U MHOIOTPaHHUKOB.

IIpumeHeHne CBOWCTB CUMMETPHHM NPU PEIICHHUH 3aad.
Hcnonb30BaHue NpHOOPETEHHBIX 3HAHUN /1711 MCCIIEIOBAHUS U
MOJEJIMPOBAHNS HECIIOKHBIX 3a/1a4.

N300pakeHre OCHOBHBIX MHOTOTPAHHUKOB U BBHITIOJHEHUE
PUCYHKOB IT10 YCIOBUSIM 3a4a4




Tesa u MOBEepPXHOCTH
BpallleHUs

O3HakoMJIEHHE C BUIaMU TeJ BpaleHus, GOpMyIUpOBaHHE X
ONpeeICHUI U CBOMCTB.

®opMyIMPOBAHUE TEOPEM O CEUEHUH 11apa MNIOCKOCTHIO U
IUIOCKOCTH, KacaTeJIbHOU K cdepe.

XapakTepHucTuKa 1 U300pakeHue TNl BPAILeHHs, NX Pa3BEPTKH,
cedeHusl.

Pemenue 3a1a4y Ha IOCTPOEHNE CEUEHUI, BEIYMCIICHUE JUIUH,
paccTosiHUM, yIioB, Iuomaaei. IIpoBeeHne 1oka3aTesbHbIX
paccy KAeHUH NP pelIeHnH 3aa4.

[TprMeHeHMe CBOWCTB CUMMETPUU NPH PEILICHUM 33/]a4 Ha TeJla
BpallleHUs1, KOMOMHALIMIO TEJI.

N300pakeHre OCHOBHBIX KPYTJIBIX T€Jl M BHINOJIHEHUE PUCYHKA
10 YCJIOBHUIO 3a/1a4

I/I?.Mepelll/lﬂ B reoMeTpun

O3HakoMJIEHHE C MOHATUAMHU IUIOAAN U 00beMa, aKCHOMaMuU
Y CBOVMICTBaMH.

Pemenue 3a1a4 Ha BbIYMCIICHHUE TIOMIAAEH IIIOCKUX QUTYD C
IPUMEHEHHEM COOTBETCTBYIOUINX (GOPMYIT U (HaKTOB U3
IJIAHUMETPHUH.

M3yueHne TeopeM 0O BBIYUCICHUH 00bEMOB ITPOCTPAHCTBEHHBIX
TeJ, pellieHre 3a7ja4 Ha IpUMeHeHue GopMyJT BEIYUCIICHUS
00BEMOB.

Nzyuenune hopmyst 11t BEIYUCIEHUS TIOMAAEH TOBEPXHOCTEN
MHOT'OTPaHHUKOB U TEJ BPAILICHHUS.

O3HaKkOMJIEHUE C METOJIOM BBIYHUCIICHHUS IJIOIAN TOBEPXHOCTH
cteps.

Pemenne 3a1a4 Ha BBIYMCIICHUE JI0IAJEH TOBEPXHOCTH
IIPOCTPAHCTBEHHBIX TEJI

KOOp)II/IHaTbI H BEKTOPBLI

O3HakoMJIEHHE C MTOHATHEM BekTopa. M3yueHue nekapToBoit
CUCTEMBI KOOPAMHAT B IPOCTPAHCTBE, IOCTPOEHHUE TI0 3aJaHHBIM
KOOPJIHMHATAM TOYEK U IJIOCKOCTEM, HAXO0KICHHE KOOPANHAT
TOYEK.

Haxoxnenne ypaBHEHUH OKPYKHOCTH, CEPHI, TUIOCKOCTH.
Beruncnenue paccTosHUN MEXIY TOYKAMH.

N3yueHne CBOMCTB BEKTOPHBIX BEJIMYWH, IIPABUI PA3JIOKEHUS
BEKTOPOB B TPEXMEPHOM IIPOCTPAHCTBE, IIPABUII HAXOXKICHUS
KOOPAWHAT BEKTOPA B MPOCTPAHCTBE, IPaBUJI ACHCTBUH C
BEKTOpPaMH, 3aJaHHBIMA KOOPAUHATAMM.

IIpumeHeHne Teopuy pY PEIICHUH 3aa4 Ha JEUCTBHS C
BEKTOPAMH.

N3yueHne CKaJsIpHOTO IIPOU3BEICHUS BEKTOPOB, BEKTOPHOTO
ypaBHEHUs NPSIMOM U IUIOCKOCTH. [IpuMenenue teopuu npu
pPELIECHNH 3a/1a4 Ha JIEUCTBUA C BEKTOPAMH, KOOPIUHATHBIN
METO/, IPUMEHEHNUE BEKTOPOB VISl BBIUMCIICHUS BEJINYUH YIJIOB
Y PaCcCTOSTHUMH.

O3HaKOMJIEHHE C JOKa3aTeIbCTBAMU TEOPEM CTEPEOMETPUH O
B3aMMHOM PACIIOJIOKECHHUH IIPSIMBIX U IIJIOCKOCTEH C
UCIIOJIb30BAaHUEM

BEKTOPOB




YYEBHO-METOAUYECKOE
N MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE

MMPOTPAMMBI YYEFHOM JUCHUIIJIMHBI «<MATEMATHUKA: AJITEEPA 1 HAYAJIA
MATEMATHYECKOI'O AHAJIM3A; TEOMETPUS

Jlnst ocBOeHHUS MporpamMMbl y4uyeOHOM nucuuIuimHbl «MaTematuka: aiareOpa W Hadajia
MaTemMaTHdeckoro anammza; reomerpusi» UIIOY  «PecnyOnukaHCKuUN — MEIMKO-COIHATbHBIH
KOJUIEJK» pacrojaraeT y4yeOHbIM KaOMHETOM MaTeMaTHKH, B KOTOPOM HMEETCS BO3MOXKHOCTH
oOecrneynTh cBOOOHBIN focTyn B HTEpHET BO BpeMsl yueOHOT0 3aHATHUS U B IEPUOJ BHEYUEOHOU
JESITEIIBHOCTH 00YYarOIIHXCSl.

[Tomemenne kabunHeTa yHoBIETBOpsieT TpeboBaHUsAM CaHUTAPHO-IMHIEMUOIOTHIECKIX
npasui 1 HopMmaTuBOoB (CanlluH 2.4.2 Ne 178-02) u ObITh OCHAIIIEHO TUIIOBBIM O0OPYIOBAaHUEM,
yKa3aHHBIM B HACTOSIIIUX TPeOOBaHMSIX, B TOM YHUCIIE CIENHUAIN3UPOBAHHON yueOHON Mebenbio U
CpelIcTBaMU OOy4YEeHUs, JOCTATOYHBIMH JUUIS BBIMOJTHCHHUS TPEOOBAaHWN K YPOBHIO TOJITOTOBKU
00ydaromuXcs.

KaOuneTr MaTeMaTHKH [1JIs1 IPOBEACHUS JICKIIUOHHBIX U MPAKTUYECKUX 3aHATHM.
AyAUTOpHBIE CTOJBI, AYAUTOPHBIE CTYJIbs, ayAUTOPHAs J0CKa, CTOJ JUIsl MIPENoAaBaTesi, CTyJ IS
MpenoaBaTesis, y4eOHO-HaTJISTHbIE TTIOCOOUSI.

368670, Poccuiickas ®enepanusi, Pecniydsimka /larecran, ropoa larecranckune Orau, yiauna
M.TI'opbKkoro,40.
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MeTtoanyeckue yKazaHusi 10 H3yYeHUI0 Y4eOHOM TMCIUIIIMHbI

PaGoTa ¢ JIeKIMOHHBIM MaTepPHAJIOM

Jlekuust — 3TO CUCTEMAaTUYECKOE, MOCIIeI0BATEIbHOE, MOHOJIOTHYECKOE YCTHOE U3JI0KEHUE
npernoiaBaTesieM (JIEKTOpOM) y4eOHOro MaTepuania, Kak IpaBuiio, TEOPETHIECKOro xapakrepa. Kak
OJlHa U3 OpraHU3alMOHHBIX (OpM OO0YUYEHHS U OAMH U3 METOJO0B OOyuYeHMs JIEKLUS TpaJULMOHHA
JUIsL BBICIICH IIKOJIBI, I/Ie€ Ha €€ OCHOBE (POPMHUPYIOTCS KypChl IO MHOTHUM IpeaMeTaM y4eOHOro
riaHa. Jlekuus spnsercs Beaylei GpopMoii opraHusaluy yueOHOro mporecca B BbICHIEM Y4eOHOM
3aBeeHd. OCHOBHBIMH OpPTraHW3AalMOHHBIMHA BOTIPOCAMH IIPH 3TOM SIBIISIIOTCSI, BO-TIEPBBIX,
MOJArOTOBKA K BOCHPUSATHIO JIEKIMH, U, BO-BTOPBIX, KaK 3alUChIBaTh JIEKIHMOHHBIA MaTepual.
Ocoboe 3HaYeHHWE JIEKIMH COCTOUT B TOM, YTO 3HAKOMHT CTYJIEHTOB C HAyKOW, pacIIupser,
yriIyOJIsieT ¥ COBEPIICHCTBYET paHee MOJyuyeHHbIe 3HAHUs, (OpPMUPYET HaAyYHOE MHPOBO33pEHHE,
YYUT METOJMKE W TEXHHKE JIeKIIMOHHOM paboTel. Kpome Toro, Ha JNeKIUM MOOMIH3YeTCS
BHUMAaHME, BbIPA0ATHIBAIOTCS HABBIKM CIYLIAHUS, BOCHPUSATHS, OCMBICICHUS W 3alMChIBAHUS
uHpopManuu. Bce 3TO MpHU3BaHO BOCTIUTHIBATH JIOTUYECKOE MBIIUICHUE CTYACHTA M 3aKJIa/IbIBAET
OCHOBBI HAy4yHOro wuccienoBaHus. Kaxaoil JeKuuu OTBOAMTCS KOHKPETHOE MECTO B CHUCTEME
YYeOHBIX 3aHATHH MO KypCy, a paboTa ¢ JIEKIMOHHBIM MAaTepHajoM SIBISIETCS OXHON U3 (opm
CaMOCTOSITENIbHOW BHEAYAUTOPHON pabOThI CTyCHTA.

[MonroToBka K JIEKIIMM MOOHMIIM3YET CTYACHTA Ha TBOPUYECKYIO paboTy, TIIaBHBIMU B KOTOPOH
ABJISIIOTCS. YMEHHUSI CIYyIIaTh, BOCIIPUHUMATh, 3alUChIBaTh. JIEKIMs — 3TO OJUH U3 BUAOB YCTHOM
peun, Korja CTYICHT JOJDKeH BOCHPHUHUMATH Ha CIyX H3JIaraeMblii MaTepuan. BHHMaTenbHO
CJIYIIAIONIMKA CTYJICHT HAIpPsDKEHHO paboTaeT — aHaJM3UpPYyeT M3JIaraeMblii MaTepuall, BbIJIENISIeT
rJIaBHOE, 0000IIaeT ¢ paHee NoayuyeHHON nHpopMalue 1 KpaTKo 3alrChIBaeT.

3anuchiBaHUE JIEKIIMM — TBOPYECKHUH TIpolecc. 3amuch JIEKIUH KpailHe BaxkHa. OTO
MO3BOJISIET HAJOJITO0 COXPAHUTh OCHOBHBIE IOJIOKEHMs JICKLUH; CIIOCOOCTBYET MOJIECPKAHUIO
BHUMAaHMA; CIIOCOOCTBYET Jyd4llleMy 3anoMUHaHug Martepuana. s s¢dexkTuBHONH paboThI ¢
JEKIMOHHBIM MaTepHuajoM HeoOXoauMo 3apUKCUpOBaTh HA3BaHUE TEMBbl, IUIAH JICKUUH U
pexoMeHA0BaHHYI0 JuTepaTypy. Ilocie sToro mpucTynaTh K 3amMcu COIEp)KaHMs JieKuuu. B
o(hopMIIEHUN KOHCIEKTA JIEKLIIMU BaXKHBIM MOMEHTOM SBIISIETCS HEOOXOIUMOCTh OCTaBIIAThH IOJI,
KOTOpbIE MOTPEOYIOTCS AJIs MOCIEAYIOMEe paboThl Ha/l JEKIIMOHHBIM MaTepHajoM. 3aBeplIatouM
ATANOM CaMOCTOSATENILHON pabOThl HaJ JIEKIMEH sIBIsieTCs 00paboTKa, 3aKpeIyieHUe W yIiIyOJIeHHne
3HaHui 10 TeMe. Heobxomumo oOpararbest K JICKIUSIM HeoqHOKpaTHO. [epBhIil mpocMoTp 3amuceit
XKeJaTeJIbHO CJlIeNaTh B TOT K€ JI€Hb, KOTJa BCE CBEXO B MaMATH. KOHCIEKT HYKHO IpPOYHUTATS,
3aMOJIHUTh TPOITYCKH, PacIIM(poBaTh HEKOTOPHIE COKpAIICHHsS. 3aTeM Ha/J0 O3HAKOMHTHECS C
MaTepualioM TeMbl MO0 Y4YeOHUKY, BHECTH HY)KHbIE YTOYHEHUS U [JOINOJIHEHHS B JIEKIIMOHHBIN
MaTtepuai.

IMoaroroBka K NpaKTH4YeCKUM 3aHATHAM

[IpakTryeckue 3aHATHS — (popMa y4eOHBIX 3aHATHH, MPH KOTOPOIH CTYIEHTHI 00CYXIaloT
COOOLIeHHNs, TOKJIAAbl U pedepaTsl, BHINOJIHEHHbIE UMH IO pe3ysibTaTaM y4eOHBIX WJIM Hay4yHBIX
WCCIICIOBAaHUM TOJI PYKOBOJACTBOM IpernonaBarens. llpenonaBarens B 3TOM ciydae SIBISETCS
KOOPAMHATOPOM OOCYXJIEHHIH TeMbl MPaKTHUYECKOTO 3aHATHS, MOJArOTOBKA K KOTOPOMY SIBIISIETCS
oOsizatenpHON. [loaTOMYy TeMa MPAaKTHYECKOTO 3aHATHA M OCHOBHBIE HCTOYHHMKH OOCYKICHUS
NPEIbSIBIAIOTCS 10 O0CYXKICHHs Ul JeTalbHOTO O3HAKOMJEHHMs, u3ydeHus. Llenu oOcyxnenuit
HampaBlICHbl Ha (OPMHUPOBAHHWE HABBHIKOB MPO(ECCHOHANBHOW TMOJEMHUKH W  3aKperuieHHe
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obcyxaaemoro marepuaina. [IpakTndeckoe 3aHATHE — 3TO Takas (opMa OpPraHM3aIMH OOYyYeHHUS,
IpU KOTOPOH Ha 3Tare MOJArOTOBKM JOMUHHPYET CaMOCTOATENbHAs paboTa yJaumxcs ¢ y4eOHOM
JUTEPATYPOH U APYTUMHU AUIAKTUIECKUMH CPEJCTBAMH HAJ CEpUeH BOIIPOCOB, IpOOIIeM | 3aj1ad, a
B IIPOLECCE MPAKTUYECKOTO 3aHATHS MJIYT AKTUBHOE OOCYXKIEHHE, JUCKYCCUM U BBICTYILICHUS
yyamuxcsi, IZleé OHM NOJ PYKOBOJACTBOM IIPENOJABaTeNs MAETIaloT 0000IIarone BBIBOAB H
3aKJIIOYCHHUA. HpaKTI/I‘IeCKOC 3aHATUC TMTPECAHA3ZHAYCHO IJIA yI‘JIY6JICHHOFO N3y4YCHHA NUCHUITIINHEI,
OBJAJCHHUS METOAOJIOTHEH HAayYHOrO MO3HAaHWA. [JaBHAas Iedb NPAKTHYECKOTO 3aHATHS —
00eCeYnTh CTyACHTaM BO3MOXHOCTb OBJAaACTbL HABbIKAMU W YMCHUSAMH HCIOJIB30BaAHUA
TEOPETUYECKOT0 3HaHUS MPUMEHHUTEIBHO K 0COOCHHOCTAM M3ydaemoii orpaciu. Ha mpakTudecknx
3aHATHAX ~ peIlaloTcs — CIEAYIOIIMEe — IeJaroruueckue  3aJadd:  Pa3BUTHE  TBOPYECKOTO
podecCHOHATEHOTO MBIIIUICHUS HI03HaBaTEIbHAs MOTHBALUS; npodeccruoHaabHOE
HNCMOJb30BaHNE 3HAHUM B yq€6HLIX YCJIIOBUAX: OBJIAACHHUEC S3BIKOM COOTBGTCTBYIOHIGI;'I HAayKU;
HaBBIKM ONEPHPOBaHM (OPMYITHPOBKAMH, TOHATUSAMH, ONPEICICHUSIMHE; OBJIaJICHIE YMEHUSIMHU H
HaBbIKaMMU IIOCTAHOBKM MW PCHICHUA HWHTCIUICKTYaJIbHBIX HpO6JI€M n 3aaa4d, OIIPOBCPIKCHUA,
OTCTaWBaHUS CBOEW TOYKH 3peHus. Kpome Toro, B XoJe MPakTUYECKOTO 3aHATHS IPEroJaBaTeib
pemacT MW TaKWUC YAaCTHBIC 3aJjadd, KaK: IMIOBTOPCHHUC H 3aKpPCIJICHHUC 3HaHHfI; KOHTPOJIb,
nejaroruyeckoe oomieHue. TpakToBKa NPaKTHUECKOTO 3aHATHS KaK 3aBEpLIAIONIETO 3BEHA B
HN3Yy4YCHUU 0JI0Ka B3aMMOCBSI3aHHBLIX TEM JAUCHUITIIMHBI O6YCJ'IOBJ'I€H3 TEM, 4YTO BO BpPEMsA €TI0
MIPOBE/ICHUS MOJIBOJIATCS UTOTM pabOTHI MpernoiaBaTeliell, YNTAoIUX JIEKIIUH, 1 CAMOCTOSITEIbHON
paboThl 00yYarOIIUXCS 0 YCBOEHHUIO 00CYKIaeMOM Hay4yHOU MPOOIeMBbl.



