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INOACHUTEJIbBHAS 3AIINCKA

[Tporpamma o0mIe0o0pa3oBaTenbHOM y4eOHOW TUCHUIUIMHBI «MaTemaTthkay IpelHa3HaueHa
JUIS U3YYEHHS] MaTEMaTUKU B MpodeccroHalbHBIX 00pa30BaTeNbHBIX OPraHU3alMsIX, PeaTH3yIOIMINUX
o0pa3oBaTeNpHyI0 MPOrpaMMy CpelHero oOmiero oOpa3oBaHHs B Mpeleiax OCBOSHUS OCHOBHOM
npodeccuoHanbHOl oOpazoBarenbHOl mporpammbl (OIIOIT) CIIO Ha 6a3e OCHOBHOTO OOIIETO
00pa3oBaHMs MPH MOATOTOBKE CICIIUATMCTOB CPEIHET0 3BeHa 1o crenuraibHocTh 54.02.01 —/lu3zaiin
(o oTpacisam).

[Tporpamma pazpabotana Ha ocHoBe TpeboBanuit ®I'OC cpemHero oodimero odpazoBaHus,
MPEIBSABISEMBIX K CTPYKTYpPE, COJCPKAHUIO M Pe3ylbTaTaM OCBOCHHS y4YeOHOW TUCITUTLIMHBI
«MartemaTiKa», ¥ B COOTBETCTBHUM C PEKOMEHIAIUsSMU IO OpPraHW3aIllMd MOJYYEHUS CPEIHETO
obmero oOpa3oBaHMs B TNpeAelax OCBOCHUS OOpa30BaTeNbHBIX  IMPOrpaMM  CPEIHETO
npogeccCHOHATBLHOTO 00pa3oBaHus Ha 0a3e OCHOBHOTO OOIIEro 0Opa30BaHMs C Y4€TOM TpeOOBaHMIA
(denepanbHBIX TOCYAAPCTBEHHBIX OOpa30BATEIbHBIX CTaHAAPTOB U IOJYyYaeMOW CHEIHMAIbHOCTH
cpenHero npodeccuonansHOro odpasoanus (mucbMo JlemaprameHTa rocyJapCTBEHHON MOTUTHKY B
cdepe moaroroBku padbounx kaapos u JI1O Munobpuayku Poccuu ot 17 mapta 2015 1. Ne 06-259),
c yuerom IlpumepHOii OCHOBHOI 00pa3oBaTeIbHON MPOrpaMMBbl CpEAHEro 00IIero odpazoBaHUS,
onoOpeHHON pemieHUeM (enepalbHOTO  Y4eOHO-METOAMYECKOro OOBEAMHEHUS M0 00IemMy
obpa3zoBanwuio (mpoTokot ot 28 utons 2016 1. Ne 2/16-3).

CogepxaHue TporpaMMbl  y4eOHOH TUCHUIUIMHBI «MaremMaTuka» HampaBJICHO Ha
JIOCTUKEHHE CICNYIOIINX LeJei:

® UMETh MPEACTABICHUS O COLUATBHBIX, KyIbTYPHBIX U UCTOPUYECKHUX (PAKTOpaxX CTaHOBJICHUS
MaTEMAaTHKH;

e (opmupoBaHUE JIOTUYECKOTO, AITOPUTMUYECKOTO H MATEMATHYECKOTO MBIIIUICHHUS,

® yMCHHEC MPUMEHSATH MOJTYUCHHBIC 3HAHUS TIPU PEIICHUU Pa3INIHBIX 33/1a4;

® [IOJIyYCHHWE TIPEJCTABIICHUH O MaTeMaTHKEe KaK YacTH OOIIEeYeIOBEYSCKOW KYIBTYPHI,

YHHUBEPCATHHOM $I3bIKE€ HAYKH, MO3BOJISIONIEM OMUCHIBATH U U3YyYaTh pealbHbIE MPOLECCHl U

SIBJICHUSL.

B mporpammy BKJIIOYEHO COJEp)KaHUE, HAMPABICHHOE Ha (OPMUPOBAHWE Yy CTYICHTOB
KOMIIETEHITNH, HEoOXOmMMBIX mig kadecTBeHHOro ocBoeHus OIIOII CIIO na 6a3e OCHOBHOIO
oOuiero oOpa3oBaHMsI C MOJIyYEHHEM CpeIHEro oOIero oOpa3oBaHUs; MPOrpamMMbl IMOATOTOBKH
cnernuanuctoB cpeanero 3seHa (IIICC3).

B paboueii mporpamme y4ueOHON IuCHUIUIMHBI «MaTtemaTukay OINHCHIBACTCS COJAEp)KaHUE
y4e0HOro MaTepuaia, MoclieI0BaTeIbHOCTh €r0 H3yUeHHS, TEMATHKa MPAKTUYCCKUX 3aHITHH, BUIBI
CaMOCTOSITENILHBIX paboT, pachpeiciieHue YYeOHBIX YacOoB C YYETOM CHCHH(PHUKH MPOTrpaMM
MTOJITOTOBKH CITEITUAIIMCTOB CPEIHETO 3BEHA.

[Iporpamma MOXET WCIIONIB30BATHCS JAPYTUMH TPO(PECCHOHATBHBIMU 00pa30oBaTEIbHBIMHU
OpraHU3ANMAIMH, PEATH3YIONTUMH 00pa30BaTEIbHYIO MPOTPAaMMY CpPEIHETO OOIIero oOpa3oBaHUs B
npenenax ocsoenuss OITOIT CIIO na 6a3e ocHOBHOIO 001IET0 0Opa30BaHMUs.

Peanu3anus o61eobpazoBaTebHON yueOHON NUCIUIUTHHBI «MaTteMaTuka» JTOMyCKaeTcs: Kak
B ouHOM (opmare oOydeHus, Tak u B (opmare SIEKTPOHHOTO OOYYECHHs] C HCIOIb30BAHUEM
JTUCTAHIIMOHHBIX 00Pa30BaTEIbHBIX TEXHOJIOTHH.



OBIIASA XAPAKTEPUCTUKA YUYEBHOM JUCIHHUIIJINHBI
«MATEMATHUKA»

MaremaTtnka siBisiercss  (pyHIaMeHTaIbHOH 00I1e00pa3oBaTeNbHON  JIUCHUILUIMHON — CO
CJIOKHMBIIUMCS YCTOHYMBBIM COJIEp>KaHUEM M OOIIUMHU TPeOOBAaHUSIMU K MOJATOTOBKE 00yYarOIINXCA.

B mpodeccronanbHbpIx 00pa3oBaTEIbHBIX OPraHU3ALUAX, PEATH3YIOIIMX 00pa30BaTEIbHYIO
nporpammy cpeaHero oomiero oopasoBanus B npenenax ocBoeHuss OITOIT CITO Ha 6a3e 0OCHOBHOTO
obmiero o0Opa3oBaHus, H3y4eHUE MAaTEMAaTHKH UMEET CBOU OCOOCHHOCTH B 3aBUCUMOCTH OT IPOQHIIS
poeCCHOHATBHOTO 00pPa30BaHU.

[Ipu ocBoenun crnenuanbHocTeli CIIO rymanutapHoro mnpoduis mpodecCHOHATBHOTO
o0Opa3oBaHMs MaTeMaTuka uzydaercs Ha 6a3oBoM yposHe PI'OC cpennero obmiero o6pa3oBaHusl.

OO01ue neny n3y4eHnus MaTeMaTUKU TPAJULMOHHO PEAJIU3YyI0TCs B YETHIPEX HAIPaBICHUAX:

1) oO1iee mpencraBiaeHue 00 UASSX U METO/IaX MaTEMAaTHKU;

2) MHTEIIEKTYaJIbHOE Pa3BUTHE;

3) oBnazieHre HEOOXOIMMBIMU KOHKPETHBIMU 3HAHUSAMU U YMEHUSIMU;

4) BocIUTaTEIBHOE BO3ICHCTBUE.

Jns rymanutapHoro mnpoduis mnpodeccnoHalbHOrO oOpa3oBaHus Ooliee XapaKTepHBIM
SIBJIICTCS YCHJICHHE OOMICKYJIbTYPHOM COCTAaBIISIONICH y4eOHOW JMCIMILIMHBI C OpUEHTAIMEeH Ha
BU3YaJbHO-00Pa3HbIN U JTOTHYECKU CTUIIH yueOHOH paboThl.

CopnepxaHue y4eOHOM JAMCUMIUIMHBI pa3pabdOTaHO B COOTBETCTBMM C OCHOBHBIMU
COJIEp>KaTEIbHBIMU JIMHUSAMU 00yUEHUSI MaTeMaTHKe:

eajireOpanyeckasl JIMHUS, BKIIIOYAIOLIAs CUCTEMATHU3allMI0 CBEACHUN O 4uciax; HU3ydeHHE
HOBBIX M 0000IIeHHE paHee M3YyYCHHBIX Olepanuil (Bo3BeIEHHE B CTENEHb, M3BJICUCHHE KOPHS,
norapuMUpOBaHUE, CUHYC, KOCHHYC, TAHT'€HC, KOTAaHT'€HC M OOpaTHbIe K HUM); U3YUEHHE HOBBIX
BHUJIOB YHCJIOBBIX BBID@XKEHHH u (OPMYJ; COBEPIICHCTBOBAHHE TMPAKTHUUYECKUX HABBIKOB U
BBIYHUCIUTENFHON KYJIbTYPhl, pacCHIMPEHHE M COBEPIICHCTBOBaHWE anreOpanMyeckoro amrmapara,
c(OPMUPOBAHHOTO B OCHOBHOM IIKOJiE, W €ro NPUMEHEHHE K PELIEHUI0 MAaTeMaTH4YEeCKUX H
MPUKJIAJHBIX 3a/1a4;

B TEOPETUKO-(PYHKIIMOHATIbHAS JIMHUS, BKJIIOYAIOIIas CUCTEMAaTU3allUI0 U pacllupeHue
CBeIeHHI O (DYHKIHUSAX, COBEPIIEHCTBOBaHHE TpadUUYeCKHMX YMEHHI; 3HAKOMCTBO C OCHOBHBIMHU
uAesIMM W METOJlaMHd MaTeMaTHYeCcKOro aHajau3a B oObeMe, TO3BOJISAIONIEM HCCIIEI0BaTh
JNeMeHTapHble (DYHKIMM | pemaTh MNPOCTEiIne TreoMeTpuueckue, (QU3NYECKue W JIpyrue
MIPUKJIaIHbIE 3a/1a4H;

B JMHUSA YpPaBHEHUW M HEPABEHCTB, OCHOBAHHAs Ha MOCTPOEHUU U HCCIEIOBAHUU
MaTeMaTHYeCKUX MOJIEJIeH, MmepeceKaromascss ¢ aaredpanyeckoil U TeopeTHUKO-PYHKIIMOHAIbHON
JUHUSMH H  BKIIOYAION[As Pa3BUTHE W  COBEPIICHCTBOBAHHE TEXHHKU alreOpanmyecKux
npeoOpa3oBaHMil sl PEIIeHHs] YpaBHEHUH, HEPABEHCTB W CHCTEM; (pOpMUpOBaHHE CIIOCOOHOCTH
CTPOUTH M UCCIEAO0BATh MPOCTEUIINE MAaTEMaTUYECKUE MOJENH MPHU PEIICHUH NMPUKIAIHBIX 3a]a4,
3a/1a4 U3 CMEKHBIX M CTICIIHAIBHBIX JTUCIUILINH,

B reOMETpUYEeCKasl  JIMHMUS,  BKIIOYAIONIas  HarJsgJHble  MPEACTABICHUS O
MPOCTPAHCTBEHHBIX  (UTYpaX W M3YYCHHE HX CBOMCTB, (OpPMHUpPOBAHHWE U  pa3BUTHE
MPOCTPAHCTBEHHOTO ~ BOOOpaXXEHMS,  Pa3BUTHE  CHOCOOOB  TEOMETPUYECKHX  H3MEpEHMH,
KOOPJMHATHOTO W BEKTOPHOT'O METOIOB JIJISl PEIICHHS MAaTEMaTHIECKUX U MPUKIIAIHBIX 3a7a4;

B CTOXaCTHYEeCKas JIMHUS, OCHOBaHHAs Ha pPa3BUTUM KOMOWHATOPHBIX YMEHUH,
MIPE/ICTaBICHUH O BEPOSTHOCTHO-CTaTUCTUUECKUX 3aKOHOMEPHOCTSAX OKPY>KAIOIIEro MUpa.

Paznensl (TeMbl), BKIIOUEHHBIE B COJEpKaHUE Y4EOHON IUCIMILTUHBI, SBISIOTCS OOIIMMU
Uit Bcex mpodriielt mpodecCuoHaIbHOTO 00pa30BaHUs M MPHU BCEX O0BEMax Y4eOHOTO BpEeMEHHU
HE3aBHCHMO OT TOTO, SIBIISICTCS JIM yuyeOHast muciuruinHa «MaTtemaTikay 6a30BOi Ui mpoIIIbHOM.

B npumepHbIX TeMaTH4YeCKUX IJIaHAX MPOrpaMMbl yUeOHBIH MaTepual IpeacTaBieH B hopMme
YepeayIONIerocs: pa3BepThIBAHUS OCHOBHBIX COJICPIKATEIbHBIX JTUHUN (aireOpandeckoi, TeOpeTUKO-
(YHKIIMOHATILHOM, YPAaBHEHUN W HEPaBEHCTB, T€OMETPHYECKOM, CTOXACTHYECKOI), UYTO IMO3BOJISET
rHOKO HCIIONB30BaTh UX PACIONIOKEHUE W B3aUMOCBSI3b, COCTABIATH pabOUYMii KaJleHIApHBIN TUIaH,



Mo-pa3HOMY 4Yepenysl yueOHble TeMbl (IJ1aBbl y4eOHUKA), yUYUThIBas Mpoduib mpodeccCHoHaTbHOTO
oOpaszoBanus, cneuuduky ocBamBaemoil crnernmanbHocTH CIIO, ryOuHY HM3ydeHust marepuana,
YPOBEHb MOJATOTOBKU CTYJEHTOB IO MPEAMETY.

HpeﬂnaraeMHe B [IPUMCPHBIX TCMATHYCCKUX IlJIaHAX Pa3HbIC O6’beMbI yqe6H0r0 BPCMCHH Ha
U3Y4YCHHE OJHOW M TOH ke TeMbl PEKOMEHAYETCS HCIOJB30BaTh ISl BBIMOJIHEHUS PA3IUYHBIX
y4eOHbIX 3amaHuil. Tem cambIM pasinuuusi B TpeOOBaHUAX K pe3yiabTaraM OOYYEHHUs MPOSBATCS B
YPOBHE HABBIKOB [0 PEIICHUIO 33/1a4 U OIBITE CAMOCTOSTENIbHOM pabOTHI.

W3ydenune oOmeoOpa3oBarenbHOM yUeOHOUW JUCHMILIUHBL «MaTeMaThKa» 3aBepliacTcs
MOJIBEJICHUEM HUTOroB B (hopMe 5K3aMeHa B paMKax HPOMEXKYTOYHOWM aTTecTallid CTYACHTOB B
nporecce ocBoenusi ocHoBHoir OIIOIlI CIIO ¢ momyueHweMm cpemHero oomero o0pa3oBaHUS
(ITICC3).

MECTO YYEBHOM JUCHUILIMHBI B YYEFHOM ILJTAHE

YyeOHass nucnuiuimHa «Martematukay SBISCTCS YYeOHBIM TIPEIMETOM 00s3aTeNbHON
npenMeTHoM obnactu «Matemaruka u nHpopmarukay @I'OC cpennero odmiero o6pa3oBaHusl.

B mpodeccronanbHBIX 00pa30BaTEIbHBIX OPTaHU3AIMSIX, PEATU3YIOMINX 00pa30oBaTCILHYIO
nporpaMmy cpennero obmiero odpazoanus B npenenax ocBoenus OITOIT CIIO nHa 6a3e 0CHOBHOTO
obmiero oOpa3oBaHus, y4eOHas qucuuIUIMHA «MaTemaTuka» m3ydaercss B 00mieodpa3oBaTeIbHOM
mukie yyeOnoro rurana OIIOIT CIIO na Ga3e ocHOBHOro oOImIero oO0pa3oBaHMs C IOJyYEeHHUEM
cpenuero obmero oopazoBanus (IITICC3).

B yuebnbix mianax IIICC3 yuebnast mucruruimaa «MareMaTuka» BXOIUT B COCTaB OOIIMX
o01ieo0pa3oBaTeNbHbIX YUYEOHBIX JUCIHHUIUIUH, (OPMUPYEMBIX M3 O0O0S3aTENBbHBIX MPEIMETHBIX
obnacteit ®I'OC cpennero odmiero odbpazoBanus, as cnenuaibHocTeil CIIO coOTBETCTBYIOMIETO
npoduss mpodeccuoHaIbLHOTO 00pa30BaHUSI.

PE3YJIbTATHI OCBOEHUSA YYEFHOM JUCITATLTAHBI

OcBoeHne cozepkaHust yueOHON AMCHUILUIMHBI «MaTeMaTuka» o0ecrneunBaeT JTOCTHUKEHUE
CTYJEHTaMH CJENYIOIINX Pe3yJIbTaTOB:

* IMYHOCTHBIX:

c(OpMUPOBAHHOCTh TMPEACTABICHUI O MaTeMaTHKE KaK YHHUBEPCAIbHOM SI3bIKE HAYKH,
CPEICTBE MOJEINPOBAHMSI SBJICHUN U MPOLIECCOB, UAEAX U METO/IaX MaTEMaTUKH;

NOHMMAaHWE  3HAYUMOCTM  MaTeMaTUKH Uil ~ Hay4yHO-TEXHHYECKOro  Iporpecca,
c(OPMHPOBAHHOCTh OTHOLIEHHS K MaTeMaTHKe KaK K 4acTH OOIIeYeIOBEYECKOM KYJIbTYpbl yepes
3HAKOMCTBO C UCTOpHEN Pa3BUTHS MAaTEMATUKH, SBOIIOLNEH MAaTEMATUYECKUX HJIEH;

pa3BUTHE JIOTUYECKOTO MBIIUICHUS, MPOCTPAHCTBEHHOIO BOOOPAXKEHMS, aJTOPUTMHUECKON
KYJIbTYpPbl, KPUTUYHOCTH MBIIUIEHHUS] HA YpOBHE, HE0OXoauMoM At Oynyiiel npodeccuoHanbHON
JesITeIbHOCTH, JJIS IPOJOKEHUS 00pa30BaHUs U caMO0Opa30BaHUS;

OBJIaJICHUE MAaTeMaTUYECKUMHU 3HAHUSMU M YMEHUSMH, HEOOXOAMMBIMU B IOBCEIHEBHOI
KU3HU, I  OCBOEHUS  CMEXHBIX  €CTECTBEHHO-HAYYHBIX JUCUUIUIMH U JUCLMIUIUH
npodeccnoHaNbHOTO UK, I MOJIydeHUs: 00pa3oBaHus B 00J1acTsIX, HE TPEOYIOIINX YIi1yOJIeHHOM
MaTEMaTHYECKON MOArOTOBKHY;

TOTOBHOCTh UM CIIOCOOHOCTH K 0Opa3oBaHHWIO, B TOM 4YHCJIE CaMOOOpa3oBaHUWIO, Ha
NPOTSDKEHUM BCEH KHU3HM; CO3HATEIIbHOE OTHOILIEHHUE K HENPEPHIBHOMY 00Pa30BaHUIO KaK YCIIOBHIO
yCHenrHo mpoecCHOHATBHON U 00IIECTBEHHOM JIeATeTbHOCTH;

TOTOBHOCTb M  CIIOCOOHOCTH K CaMOCTOSITEIbHOH TBOPYECKOM ¥  OTBETCTBEHHOM
NESTEeNbHOCTH;

TOTOBHOCTb K KOJJIEKTUBHOM paboTe, COTPYAHUYECTBY CO CBEPCTHUKAMHU B 00pa30BaTeIbHOIA,
OOIIECTBEHHO MOJIE3HOM, y4eOHO-NCCIIEA0BATENBCKOM, IPOEKTHOM U APYIMX BUAAX NEATEIBHOCTH;

OTHOIIEHHE K MPO(PECCHOHATBHON NEATETLHOCTH KaK BO3MOXKHOCTH YYacTHS B PEIICHUHU
JIMYHBIX, OOLIECTBEHHBIX, TOCYAAPCTBEHHBIX, OOIEHALIMOHATILHBIX TPOOIIEM;



*MeTanpeAMeTHBIX:

YMEHUE CaMOCTOSITEIBHO ONPENENATh LEJIU JIEATEIbHOCTH U COCTaBIATH  IUIAHBI
NEeATEIBbHOCTH; CAMOCTOSATEIBHO OCYIECTBIATh, KOHTPOJUPOBATh U KOPPEKTUPOBATH IE€ATEIBHOCTD;
HCIIOJIB30BaTh BCE BO3MOXKHBIE PECYPCHI Ul JOCTHIKEHMS IIOCTABJICHHBIX LEIEH U pealn3aluu
IJIAHOB JESITeNIbHOCTH; BHIOMPATh YCIIEIIHbIE CTPATETUU B PA3JIMYHbBIX CUTYaIUSAX;

YMEHHE TPOAYKTHBHO OOIIATBCA W B3aMMOJEHCTBOBAaTH B IMpoOIlecce COBMECTHOM
NEeSITeNIbHOCTH, YYUTHIBATh MO3UILUU JAPYIHMX YYaCTHHUKOB IESTENbHOCTH, d()PEKTUBHO pa3pemarhb
KOH(JINKTHI,

BJIQJICHHE HaBbIKAaMH  II03HABATEIbHOW, y4eOHO-UCCIIEOBATEILCKON U  NMPOEKTHOU
JeSITeIbHOCTH, HABBIKAMH pa3pelieHus npo0iaeM; ClIoCOOHOCTh U TOTOBHOCTh K CAMOCTOSITEIIbHOMY
IIOMCKY METOJIOB PELICHUS IPAKTUYECKUX 3a/]1a4, IPUMEHEHHUIO Pa3IM4YHbIX METOJ0B IO3HAHNUS;

TOTOBHOCTb W  CIOCOOHOCTH K CaMOCTOSITETIbHOM HH(OPMAIMOHHO-TI03HABATEIBHOM
NEesITeIbHOCTH, BKJIIOYas YMEHHUE OpPUEHTUPOBATHCS B Pa3IMYHBIX HCTOYHHKAX HH(POpMAIH,
KPUTUYECKH OIICHUBATh M HMHTEPIPETUPOBATH HWHPOPMAIUIO, TMOJIYIaeMyI0 U3 Pa3IMYHBIX
HMCTOYHUKOB;

BIIQJICHUE S3BIKOBBIMHU CpPEACTBAMU: YMEHME SICHO, JJOTUYHO M TOYHO M3JIaraTb CBOIO TOYKY
3pEHHUs], UCTIOIb30BATh aJICKBATHBIE SI3bIKOBBIE CPEJICTBA;

BJIQJICHYE HABBIKAMU ITO3HABATEIHHON Pe(ICKCUN KaK OCO3HAHUS COBEPIIAEMBIX NCHCTBHI U
MBICJIUTENIbHBIX TPOLECCOB, UX PE3YJbTaTOB M OCHOBAHMM, I'PAHMI] CBOErO 3HAHUS U HE3HAHUA,
HOBBIX ITO3HABATEIIBbHBIX 33/1a4 U CPEJCTB I UX JTOCTUKECHHUS;

[EJICYCTPEMJICHHOCTh B MOKMCKAX W MPHUHITUU PElIeHUuH, cOOOpa3uTenbHOCTh U MHTYHUIUS,
Pa3BUTOCTb IPOCTPAHCTBEHHBIX MPEICTABICHH; CHIOCOOHOCTh BOCIIPUHUMATh KPAacOTy U FapMOHUIO
MHUpA;

eNpeMeTHBIX:

c(hOpMUPOBAHHOCTh MPENICTABIICHUN O MaTeMaTHUKE KaK 4acTH MHUPOBOUW KYJIBTYPHI U MECTE
MaTEMaTHKd B COBPEMEHHOW IMBWJIM3AIMU, CIIOCO0AaX OIMUCAaHUS SBIEHUN peaTpHOr0 MHUpa Ha
MAaTeMaTUYECKOM SI3BIKE;

c(OpPMUPOBAHHOCTh TPEJCTABICHUA O MaTeMaTHYeCKHUX TOHATUSAX KaK BaKHEHIINX
MAaTEMaTUYECKUX MOJEISIX, MO3BOJISIONIMX ONUCHIBATH M HM3y4aTh pPa3HbIC MPOLECCHl U SIBICHUS,
IIOHUMaHNE BO3MOXXHOCTU aKCUOMAaTUYECKOTO IIOCTPOEHUSI MATEMATUUYECKUX TEOPU;

BJIAJICHUE METOAAMHU JOKA3aTeIbCTB M AJITOPUTMOB pPELICHHS, YMEHUE WX HIPUMEHSTH,
MIPOBOJUTH JT0KA3aTEJIbHBIE PACCYKICHHUS B XOJ/I€ PELICHUS 3a/1a4;

BJIAJICHUE CTaHJAPTHBIMU TMpUEMaMH PEUIEHUS palMOHAIBHBIX M HUPPAUHOHAIBHBIX,
[OKA3aTeNIbHbIX, CTENEHHBIX, TPUTOHOMETPUYECKUX YPAaBHEHUNM U HEPABEHCTB, HX CHUCTEM;
HCIMOJIb30BAHUE TOTOBBIX KOMITBIOTEPHBIX MPOrpaMM, B TOM YHCIIE I MOMCKA MYTH PEUICHUS U
WJUTIOCTPALIMU PELIEHUS YPABHEHUN U HEPABEHCTB;

c(OpMUPOBAHHOCTH MPEACTABIEHUN 00 OCHOBHBIX MOHATUSAX MAaTEMAaTHYECKOTO aHAIM3a U UX
CBOMCTBax, BIAJEHHE YMEHHEM XapaKTepU30BaTh TMOBeJAcHHE (YHKIUH, HCIOIb30BaHUE
MTOJIYYEHHBIX 3HAHUH I ONIMCAHUS U aHAJIN3a PEAIbHBIX 3aBUCUMOCTE;

BJIAJICHUE OCHOBHBIMM IMOHATHSMH O IUIOCKMX M IIPOCTPAHCTBEHHBIX TI€OMETPUUYECKUX
(urypax, uX OCHOBHBIX CBOMCTBax; C(HOPMHUPOBAHHOCTh YMEHHS PaCIO3HaBaTh T€OMETPHUYECKHUE
burypsl Ha dYepTexkax, MOJENSAX M B pEaTbHOM MHpE; MNPUMEHEHHE W3YYCHHBIX CBOWMCTB
reoMeTpuueckux Guryp u GopMmys I perieHuss TEOMETPUUSCKHUX 3a7ad U 3a7a4 ¢ MPAKTUYECKUM
COJIepKaHUEM;

c(OpMUPOBAHHOCTh MPEJCTABICHUN O MpOIeccax M SIBICHUSX, UMEIOMIUX BEPOSATHOCTHBIN
XapakTep, CTAaTUCTUYECKUX 3aKOHOMEPHOCTSX B PpPEAIBHOM MHUPE, OCHOBHBIX IOHSTHUAX
3JIEMEHTAPHOW TEOPUU BEPOSITHOCTEW; YMEHUH HAXOJHUTh U OLUEHHUBATHh BEPOSTHOCTH HACTYIUICHUSA
COOBITHI B TIPOCTEHUIINX NPAKTUYECKUX CHUTYAIUSIX M OCHOBHBIC XapaKTEPUCTHKHU CIIyYalHBIX
BEJINYUH;

BJIAJICHUE HABBIKAMHM HCIOJIb30BAHHUS TOTOBBIX KOMIBIOTEPHBIX MNPOTrpaMM IPU PELICHUU
3a/1a4.

COJEP)KAHUE YYEBHOM TUCITATIINHBI



BBenenue
MaTeMaTI/IKa B HayKe, TCXHHUKC, 3KOHOMHKECE, I/IH(bOpMaI_[I/IOHHBIX TCXHOJIOI'UAX nu
MpaKTHYECKOW AesTenpHOCTH. llenmm W 3agaum  W3ydeHUss MaTEeMaTUKH IPU  OCBOCHUU
cnenuanbHocten CIIO.
AJITEBPA

Pa3BuTHne noHsATHSA 0 YHCIIE
Ilenble n panuoHaJIbHBIC YUCIA. [[eiCTBUTEIBHBIE YHUCIIA.

KopHu, crenenu u jorapugpmsi

Kopuu n crenenun. KopHu HaTypaibHOM CTENEHM M3 4YMCIIa U UX CBoMcTBa. CTemeHu ¢
paloHaIbHBIMU NIOKA3aTENAMHU, UX CBOMCTBA. CTENEHU C AEMCTBUTEIbHBIMU TOKA3aTEISIMMU.

Jlorapudm. Jlorapudm umcaa. OcHoBHOE NorapupmMuUeckoe TOXKAECTBO. JlecaTuyHble U
HaTypajibHbIe Jorapudmsl. [IpaBuna geficTBuii ¢ norapudmamu. [lepexon Kk HOBOMY OCHOBaHHUIO.

IIpeoGpa3zoBanue aaredpamveckux BbIpaxeHuil. [IpeoOpa3oBaHue palMOHaIbHBIX,
HpPPalMOHATIBHBIX CTETIEHHBIX, IOKA3aTENbHbIX U JIOTapU(PMUUECKUX BbIPAKEHUH.

IIpakTH4yeckue 3aHATHS

Apudmernueckue AeUCTBUS HaJ YUCIaMH, HAX0XKJIEHUE MPUOJIMKEHHBIX 3HAYCHUN BEITUYNH
U TIOTPELIHOCTEN BbIUNCIEHUH (a0COMIOTHON U OTHOCUTEIBHOMW ), CPABHEHUE YNCIIOBBIX BHIPAKEHUI.

Brruncnenue u cpaBHEHHE KOPHEW. BBINOJIHEHNE pacyeToB C paJuKalaMu.

Pemienne  wppanmoHaNbHBIX — ypaBHeHMH. HaxokneHume — 3Ha4YeHM — CTeleHEH ¢
panMoHanbHbIMU NoKa3arensiMu. CpaBHeHue crenieHei. [IpeoOpa3oBaHus BeIpaXXeHUH, COAEpIKaIUX
cTeneHu. Penienue nokazarenpHbIX YPaBHEHUM.

Pemenue nmpukiagHelx 3a1a4.

Haxoxnenue 3HaueHuid jorapudma mo MpoOU3BOJIBHOMY OCHOBaHHIO. Ilepexon oT omHoro
OCHOBaHHS K JpyroMy. Bbeluncnenne u cpaBHeHue JorapupmoB. JlorapupmupoBanue u
ITOTEHIIMPOBAHUE BBIPAKEHUM.

[TpubnnkeHHbIe BEIYUCIEHHS U PELICHUs IPUKIIaIHBIX 3a/1a4.

Pemenne norapugmuueckux ypaBHEHHI.

OCHOBbBI TPUTTOHOMETPUUA

OcHOBHBIE MOHATUA
Panunannas mepa yrna. BpamarensHoe nBuxkeHne. CUHYC, KOCUHYC, TAHT€HC M KOTAaHI'€HC
qHcIIa.

OcHOBHbIE TPUTOHOMETPUYECKHE TOXK/IeCTBa
®opmynsl puseaeHus. Popmyisl ciaoxeHus. POpMyIIbl YIBOCHHUS.

IIpeoOpa3oBanus NpocTEHIINX TPUTOHOMETPHYECKHUX BbIPAKCHUH
[Tpeobpa3zoBaHre CyMMBbI TPUTOHOMETPUYECKUX (DYHKLIMN B TPOU3BEIEHNE U POU3BEICHNUS B
CyMMY.

Tpuronomerpuyeckue ypaBHeHUs] M HEPABEHCTBA

[Ipocreiinire TPUrOHOMETPUUECKUE YPABHEHHUSL.

OOpaTHble TPUTOHOMeETPHYeCKHe PYHKIUH. APKCUHYC, apKKOCHHYC, apKTaHT€HC.

IpakTnyeckue 3aHATHS

PaguanHblli MeTON M3MEpPEHUs YIJIOB BPALLEHUS U CBA3b C IpagycHOl mepoil. OcHOBHbIE
TPUTOHOMETPUUECKUE TOXKIECTBA, (DOPMYJIBI CIOXKEHMs, YABOCHMs, INpPeoOpa3oBaHUE CyMMBbI
TPUTOHOMETPUYECKHX  (YHKIMA B TPOM3BEACHUE,  MpPeoOpa3oBaHHE  MPOU3BEICHHS
TPUTOHOMETpUUECKUX (QYHKIMH B cymmy. Ilpocreiimne TpUroHOMETpUUYECKHE YypaBHEHHS U
HEPaBEHCTBA.



OO6patHbie TpUroHOMeTpUYecKue GyHKIIMHN: apKCUHYC, apKKOCUHYC, apKTaHT€HC.
®YHKIIUU, UX CBOMCTBA Y TPA®UKH

®ynkuuu. O6acTe onpesesieHuss 1 MHOXKECTBO 3HaueHUl; rpaduk (GyHKIUHU, TOCTPOCHUE
rpaduKoB PYHKIMH, 3aJaHHBIX PA3TMYHBIMU CIIOCOOAMHU.

CeoiictrBa (yHKuMH. MOHOTOHHOCTh, YETHOCTb, HEYETHOCTh, OTPAHUYEHHOCTb,
MEePUOAUIHOCTh. [IpOMEXyTKH BO3pacTaHwsi U yObIBaHUS, HAUOOJbIIICE U HAUMCHbBIIICEe 3HAYCHUSI,
TOYKHM 3KcTpemyMma. ['paduueckas untepnperauus. [Ipumepsl (yHKIHMOHATBHBIX 3aBUCHMOCTEH B
peabHBIX TMpoleccax M SBICHUSAX. Apudmernueckue onepanuu Haja (QyHKIusMUA. CrokHas
GyHKIHS (KOMIIO3UITUSA).

Oo0paTHble pyHKIMH.

CremneHHble, MOKa3aTelbHbIE, JJOrapupMuUecKie U TPUTOHOMeTPUYeCKre (PYHKIMH.
OOpaTHble TPUTOHOMETPUYECKHEe PYHKIIUH

Onpenenenns GyHKIMNA, IX CBOWCTBA U TPaQUKH.

[IpeoOpa3oBanust rpadukoB. IlapamienbHblii NHEPEeHOC, CUMMETPHUsS OTHOCHTEIBHO OCeH
KOOpJMHAT U CUMMETPHUs OTHOCUTEJIBHO Hadajaa KOOPAUHAT, CHMMETPHSI OTHOCUTENIBHO MPSIMON Y =
X, PaCTSDKEHHUE U CIKaTUE BJIOJIb OCEH KOOPAMHAT.

IIpakTH4eckue 3aHATHS

[Tpumepel 3aBUCHUMOCTEM MEXAY INEPEMEHHBIMH B pEaJbHBIX IIpOLIECCAX M3 CMEXKHBIX
mucuutuiH. Omnpenenenue ¢ynkuuii. [loctpoenue n yrenue rpaduxoB ¢ynkumii. MccnenoBanue
¢bynakuu. CBolicTBa TMHEHHON, KBaAPATUYHON, KYCOUHO-IMHEHHOW U IPOOHO-TMHEHHON DYyHKIIUA.
HenpepeiBable u nepuoanueckue pyaxnun. CBoiicTBa M rpadyKu CHHYCa, KOCHHYCA, TAHTE€HCA U
koTaHreHca. OOparHble (QyHKIMM M uX Tpaduku. OOpaTHble TPUTOHOMETPUYECKHE (DYHKIUH.
[IpeoOpa3zoBanus rpaduka pynkuuu. ["apmonnueckue konebanus. [Ipuknannple 3a1a4u.

[Toka3arenbHble, JorapupMUUecKie, TPUrOHOMETPUUYECKUE YPAaBHEHUSI M HEPABEHCTBA.

HAYAJA MATEMATHYECKOI'O AHAJIM3A

IMocnenoBareabHocTH. CriocoObl 3alaHUsl M CBOMCTBA YHCIIOBBIX IOCJIEAOBATENBHOCTEH.
CymmupoBaHue nocinefoBareabHocTel. beckoHeuHo yObIBarolasi reoMeTpruuecKasi Iporpeccus u ee
cyMmMma.

IIpounsBonnasi. IloHsaTHe O MPOM3BOAHON (YHKLIMHU, €€ TeOMETPUYECKMM M (u3NYecKuin
CMBICII. YpaBHeHHE KacaTenbHOM K Trpaduky ¢yHkuuu. IIpou3BoaHbBIE CyMMBI, DPa3HOCTH,
MIPOU3BE/CHUsA, 4YacTHble. [Ipon3BOAHBIE OCHOBHBIX 3JeMeHTAapHBIX ¢QyHKIU. IlpuMenenue
MIPOU3BOIHOM K UCCIIEOBAHHIO (PYHKIMI U TOCTPOCHHUIO IpahUKOB.

IIpumepsl UCIIONB30BAaHUSA IPOM3BOAHOW JUISI HAXOXKACHHWS HAWIYYIIEr0 pEIICHUS B
NPUKIAJHBIX 3aJa4ax. Bropas mnpou3BoAHAs, €€ TeOMETPUYECKHMH U (QU3MUECKUl CMBICIH.
Haxoxzaenue ckopocTu aj1s npoiiecca, 3aJaHHoro (opmysoi u rpagpukom.

ITepBooOpa3nas u mHTerpaJ. lIpuMeHeHue omnpeneneHHOro MHTErpana JUisl HaXO0KIECHUS
wiomaau KpuBonuHenHoi Tpanenuu. Popmyna Heiorona—IleliOnuna. [Ipumepsl npumMeHeHUs
UHTerpajia B (U3NKe U T€OMETPHUH.

IMpakTuyeckue 3aHATHS

YucnoBas  MOCIENOBATENbHOCT,  CHOCOOBI €€  3aJaHus,  BBIYUCICHHS  UICHOB
nocnenosarenbHocTu. llpenen mocnenoBarenbHOCTU. beckoHeuHO yObIBaromiasi reomMerpudeckast
IIPOrpecCusl.

[IpousBogHasA: MEXaHUYECKUN U TEOMETPUUYECKUIN CMBICI TPOU3BOIHOM.

VYpaBHeHue kacarenbHOil B oOmeMm Buze. [IpaBunma u ¢opmynsl auddepeHunpoBaHms,
TabMuIa TPOU3BOJAHBIX JJIEMEHTAapHbIX (QyHKuud. HMcciaenoBanue (QyHKIOMM € ITOMOUIBIO
npou3BoaHON. HaxoxaeHne HamOoJbIIEro, HAMMEHBIIETO 3HAYCHUSI U HKCTPEMAaJbHBIX 3HAUCHUM

byHKIIIH.



WNurterpan u nmepBoodOpaszHas. Teopema Hprorona—IJleitOnuna. [lpumeHnenue mHTerpana k
BbBIYUCIICHUIO (1)I/I3I/I‘ICCKI/IX BCJIMYHH U HHOHlaI[efI.

YPABHEHUA U HEPABEHCTBA

YpaBHeHus: U cucTeMbl YpaBHeHU. PanmonanbHble, HppalMOHAIIbHBIC, MTOKA3aTEIbHbBIE U
TPUTOHOMETPUYECKNE YPABHEHUS U CUCTEMBI.

PaBHOCHIIBHOCTH YpaBHEHUI, HEPABEHCTB, CUCTEM.

OcHoBHBIE TMpPHEMBl HX pelIeHHUs (pa3jIoKeHUE Ha MHOXHUTEIH, BBEJCHHE HOBBIX
HEM3BECTHBIX, MMOACTAaHOBKA, TPaQUUECKUI METON).

HepaBencrBa. PanmonanbHble, MppanuoHalIbHbIE, HepaBEeHCTBA. OCHOBHBIE NPUEMBlI HX
peuieHusl.

HUcnonb3oBanue cBOMCTB M rpagukoB (YHKUMH NpPH PpelleHUW YPaBHEHUN M
HepaBeHCTB. Meroa wuHTepBanoB. l300pakeHue Ha KOOPAMHATHOM IUIOCKOCTH MHOXECTBa
pelieHnii ypaBHEHH 1 HEPABEHCTB C JIByMs [IEPEMEHHBIMU U UX CUCTEM.

Ipuxkaagnbie 3a1a4u

[IpuMeHeHne MaTeMaTUYECKUX METOJOB JUIA PELICHUS COJAEpXKaTelbHBIX 3a1ad U3
pa3nMYHBIX 001aCTe HAYKH U TIPAKTUKH.

HNuTtepnperanus pe3yabTara, yuyeT peajibHbIX OTPaHUYECHUM.

[IpakTuyeckue 3aHATHS

Kopuu ypaBuenuii. PaBHocmibHOCTh ypaBHeHMil. [IpeoOpasoBanue ypaBHeHuii. OCHOBHbBIE
IIpUeMbl pelieHusl ypaBHeHUH. Pemienue cucreM ypaBHeHuil. Mcnonb3oBanue cBOWCTB U IpauKoOB
GyHKIUH 1715 pelieHus] ypaBHeHHU U HEPaBEeHCTB.

KOMBUHATOPUKA, CTATUCTUKA U TEOPUSI BEPOAITHOCTEHN

JIeMeHTbI KOMOMHATOPUKH
OCHOBHBIE TIOHSTHS KOMOWHATOPUKH. 3aJadyd Ha TMOJCYET 4YHCIa pPa3MEIICHUH,
NepeCcTaHoOBOK, coueTaHuil. Pemenue 3amad Ha nepebop BapuaHToB. Dopmyna OuHoMa HproToHa.
CaoiicTBa OMHOMUHAIBHBIX KO3 duimenToB. Tpeyronbauk Ilackans.

DJIeMeHThI TeOpUHU BepPOSITHOCTEH
CoOpbITHE, BEpOSATHOCTH COOBITHS, CII0)KEHUE U YMHOKEHHE BEPOSTHOCTEH.

JIeMEHTBI MaTEeMATHYECKON CTATHCTHKH

[IpencraBienue JaHHBIX (TAOJIULBI, TUATpaMMBbl, TpapUKH).

IIpakTHyeckne 3aHATHA

HcTtopust pa3BuTusi KOMOMHATOPHUKH, TEOPHUHM BEPOSITHOCTEH M CTAaTHCTUKM M MX pOJb B
pa3nuyHBIX cdepax ueNoBeuecKO sku3HedesTenbHOCTH. [IpaBuna komOumHaTopuku. Perenue
KOMOMHATOPHBIX 3a7a4. Pa3menienus, couetanusi 1 nepectaHoBku. buHom HeloToHa M TpeyroibHUK
[Tackauns. [Ipuxinansble 3aga4u.

Kitaccnueckoe ornpeneneHue BEpOSTHOCTH, CBOWCTBA BEPOSTHOCTEH, TeopeMa O CyMMeE
BepoATHOCTEN. Brruncinenne BepositHocTed. Ilpuknanselie 3agaun. IlpencraBineHue YHMCIOBBIX
naHHbIX. [Ipukinannbie 3a1a4n.

I'EOMETPUA

IIpsiMbI€ ¥ IVIOCKOCTH B IPOCTPAHCTBE
B3anMHOe pacrnonoxkeHue ABYX IpsIMBIX B IpocTpaHcTBe. [lapamienbHOCT OpsAMON U
mwiockoctu. [lapamiensHocTh  1IOCKOCTE. [lepneHAUKYIIpHOCTh MOPSIMOM W TIJIOCKOCTH.
IlepneHuKynsp ¥ HAKJIOHHAs. YTOJ MEXAY IPSAMOM U IUIOCKOCTBIO. JIByrpaHHBIM Yroi. Yroi
MEXY TUIOCKOCTAMH. [IepneHIuKyIapHOCTb BYX IIOCKOCTEMH.



['eomeTpryeckue mnpeoOpa3oBaHUs MPOCTPAHCTBA: MapajUIeNbHBIM TEpeHOC, CUMMETpUs
OTHOCHUTEJIFHO TIOCKOCTH.
[TapannensHOe mpoekTupoBanue. M3o0paxeHue npocTpaHCTBEHHBIX (QUryp.

MHororpaHHMKH

Bepmmssl, pedpa, rpaHi MHOIOI'paHHUKA.

[Tpusma. [Ipssmas npusma. [IpasunbHas npusma. [apanmnenenunen. Kyo.

ITnpamupa. [IpaBuibHas nupamuaa. Y ceuenHas nupamuja. Terpasap.

Cummetpuu B Ky0e, B apajjiesieniuiesie, B Ipu3Me 1 MUpaMuje.

Ceuenus Ky0a, MIPU3MBI M THPAMUJIBI.

[IpencraBienue o MpaBUIBLHBIX MHOTOTpaHHUKAX (TeTpajape, KyOe, OKTadape, 10AeKadipe U
HUKOCAdIpe).

Tesia 1 MOBEPXHOCTH BpallleHUSA
Humuaap w KoHyc. YcedueHHBbIM KoHyc. (OCHOBaHHE, BBICOTa, OOKOBasi TOBEPXHOCTH,
oOpa3yromias, pa3Beprka. OceBble CCUCHUS M CCUCHUS, TAPAIUICITbHBIE OCHOBAHHMIO.
[Tap u cdepa, nx ceuenus. KacarenbHas miockocTs K chepe.

HN3mepenus B reomeTpuun
O0beMm u ero u3mepenue. MaTerpansHas hopmyiia oobema.
®opmyIbl 00beMa KyOa, TPsIMOYTOJILHOTO MapajulelieuIeia, MPU3Mbl, TUIHHAPA. Dopmysl
o0bemMa mupaMuIbl U KoHyca. DopMysibl IUIOMAAN MOBEPXHOCTEH MUIMHIpPA U KoHyca. Dopmyrsl
oObeMa 1mapa u riomaau chepsl.
[Tono6ue Ten. OTHOILIEHUS MIIOMIAJEH MOBEPXHOCTEN U 00BEMOB MO00HBIX TEII.

Koopaunatsl 1 BeKTOpPHI

[TpsimoyronbHast (JlekapToBa) cUCTeMa KOOpAWHAT B IMpocTpaHcTBe. DopMyna pacCTOSHUS
MEXy ABYMs TOUKaMH. Y paBHEHUs chepbl.

BexTtopel. Monynp BekTopa. PaBeHcTBO BekTOpoB. CiokeHHE BEKTOPOB. YMHOMKEHHE
BEKTOpa Ha uucio. Pa3okeHne BEKTOpa IO HaNpaBICHUSAM. YTOd MEXAy IBYMs BEKTOpaMH.
[Ipoekuust BexTopa Ha ock. KoopaunaTel BekTopa. CkanspHOe POU3BEAECHNE BEKTOPOB.

Hcnonp30BaHne KOOpAWHAT M BEKTOPOB IPH PELICHUMM MaTEMAaTUYECKUX M MPUKIATHBIX
3a1ad.

IIpakTH4eckne 3aHATHA

IIpu3Haku B3aMMHOIO paCHOJIOKEHUS TMPAMBIX. YTOI MEXAYy HpsAMbIMU. B3amMmHoe
PacrojoKeHUE MPSAMBIX U IUIOCKOCTEW. [lepnenauKymnsap M HakJIOHHAs K IUIOCKOCTH. YTOJI MEXIY
MPSIMOM M TUIOCKOCTBIO. TeopeMbl 0O B3aMMHOM PAacCIOJIOKEHUU NPSIMOM M IIIOCKOCTH. Teopema o
TpeX MepreHIuKyIspax.

[Tpu3Hakyu M CBOMCTBA NMapa/uIEJbHBIX M MEPHNEHAMUKYISPHBIX IUIOCKOCTeH. PaccTosHue ot
TOYKHA JO0 IUIOCKOCTH, OT MpPSAMON A0 IUIOCKOCTH, PACCTOSHHE MEXKIY IUIOCKOCTAMH, MEKIY
CKPELIMBAIOIUMHUCS MPSIMBIMH, MEXIY IPOU3BOJIBLHBIMU (PUTypaMy B IPOCTPAHCTBE.

[TapannensHO€  TPOEKTHPOBAaHWE W €ro  CBOMCTBA. B3amMHOe  pacrosiokeHue
MIPOCTPAHCTBEHHBIX (PUTYD.

Paznuynble  BuAapl  MHOTOrpaHHUKOB. VX — m3o0paxkenus. CedeHus, pa3BEepTKU
MHOrorpaHHukoB. Ilmomaas moBepxHocTH. Buael cummerpuil B mpoctpaHcTtBe. CHUMMeETpHs Tenl
BpallleHHs 1 MHOTOTpaHHUKOB. Beruncnenue miomazieit 1 00beMoB.

Bekropel. [leiictBuss ¢ BekTopamu. JlekaproBa cucTeéMa KOOpPAMHAT B IIPOCTPAHCTBE.
VYpaBHEHUE OKPYKHOCTH, CPEPHI, IITOCKOCTH. PaccTosiHne Mex 1y Toukamu. JISHCTBUS ¢ BEKTOpaMH,
3aJJaHHBIMU KoopAuHaTtaMu. CKaJsipHOE MPOU3BEIACHNE BEKTOPOB. BEKTOpHOE ypaBHEHHE NIPSIMOM U
I10cKOCTH. Mcrionb30Banne BEKTOPOB IPH 10KA3aTEIbCTBE TEOPEM CTEPEOMETPHUU.

Jlis BHeayIMTOpPHBIX 3aHATHM CTyJEHTaM Hapsily € pElIeHMEM 3aJad U BbIIOJHEHUs
MPAKTUYECKUX 3aJJaHUN MOYKHO NMPEJIOKHUTh TEMbl UCCIIEA0BATEIbCKUX U pedepaTUBHBIX padoT, B
KOTOpPBIX BMECTO CEpUM OTHENbHBIX MEJIKHUX 3aJad U YIPAKHEHUN NPE/UIararoTcsi CHOKETHbIE



3a/1aHus, TPEOYIOMHUE JIUTEITHHON paOOThl B paMKax OJHON MAaTeMaTHYEeCKOW CHUTyalluu. DTH TEMBbI
MOT’ YT 6BITL KaK I/IH,Z[I/IBI/II[yaJIBHBIMI/I 3aJaHusIMHU, TaK U FPYHHOBLIMI/I IJI1 COBMECTHOI'O BBIITOJITHCHUSA
HUCCIIEIOBAHUSL.

TEMATHYECKOE INTAHUPOBAHHUE

[Tpu peanuzanuu coaepxanus 0011e00pazoBaTEIbHON y4eOHON AUCIUILTNHBI «MaTreMaTuka»
B npenenax ocBoeHus OIIOII CIIO na 6a3e OCHOBHOTO 0OIIEro 0OOpa3oBaHUs C TOTyYECHUEM
cpennero o6mero o6OpazoBanus (IIIIKPC, TIIIICC3) wMakcumanpHas yueOHas Harpyska
obyyaromuxcs no crneuuanbHocTssM CIIO rymanutapHoro mpoduis, cocraBiser —175 yacos, u3
HUX ayauTopHas (oOsi3aTenbHas) yueOHas Harpyska oOydaronuxcs — 151 yacoB, BKiIOYas JCKIIHH
(ypoku) —56 yacoB, mpakTudeckue 3aHaTHsI —95 gacos.

IIpuMepHBIH TeMAaTHYECKUH IJIAH

IMpoduiab npodeccnonaiLHOro 06pa3oBaHuA:
I'ymanuTapHblil
Conep:xanue o0yyeHusi Crnenunansaocts CI1O:
54.02.01 — JIu3aiin (110 oTpacisam)
AyIUTOpHBIE 3aHATHUS
Jlexknum (ypoxu) NpaKTHYeCKUe HUTOr'O
3aHATHA
Beenenne 1 1 2
Pa3BuTHe noHsATHS O YKCIe 4 4 8
Kopnu, crenenu u gorapudmsl 3) 1 1
IIpsMble ¥ IUIOCKOCTH B 7 1 17
IIPOCTPAHCTBE
KombunaTopuka 6 6 12
Koopnnnats! 1 BEKTOpBI 6 1 16
OCHOBBI TPUTOHOMETPUU 10 10 20
DYHKIMH U TpadUKH 8 10 18
MHoOrorpaHHMKH U KpyTJible Tena 4 6 10
Hayvana MaTEMaTHYECKOT O 4 6 10
aHaJIn3a
WHTerpai u ero npuMeHeHue 4 10 14
DJIEMEHTHI TEOPUHU BEPOSITHOCTEN 10 10 14
Y MaTeMaTU4YeCKON CTaTUCTHKH
YpaBHEHMsI U HEPABEHCTBA 9 7 9
Hroro 151
IIpomeskyTouHasi arTecTanus B popmMe IK3aMeHa
Bcero | 151

XAPAKTEPUCTHUKA OCHOBHBIX BUIOB JEATEJIBHOCTHU CTYAEHTOB

Conep:xkanue o0yueHust XapaKkTepuCTHKA OCHOBHBIX BUI0B [1eSITeJIbHOCTH CTYI€HTOB
(Ha ypoBHe y4eOHBIX 1eiiCTBHI)

BBenenmne O3HakOMJIEHME C pOJbI0 MAaTEeMaTUKH B HayKe, TEXHUKE,
HSKOHOMHKE, MH(POPMALMOHHBIX TEXHOJIOTHUSX M MPAKTUYECKOM
JIEeITEIBHOCTH.

O3HaKOMHeHI/Ie C IICJIsIMHA U 3aJa4yaMiA I/IBY'-IGHI/IH MaTEMATUKU HpI/I
ocsoeHnu cnenuansaocteit CIT1O




AJITEBPA

Pa3Burue noHsTHs
0 YucJje

Brimonnenue apudmeTndeckux IeHCTBUN HaJl YUCIIaMU, COYeTast
YCTHBIE U TUCbMEHHBIE PUEMBI.

Haxoxaenne npuOIMKeHHBIX 3HAYCHUH BETMYNH U
MOTPEUTHOCTEH BhIUMCICHUH (aOCOTIOTHON M OTHOCUTEIHHOM );
CPaBHEHUE YHCIIOBBIX BBIPAKEHUM.

Haxoxzaenue omun6ok B mpeoOpa3zoBaHUsIX U BBIUMCICHUSIX
(OTHOCHUTCS KO BCEM IMYHKTAaM IIPOIPaMMBI)

Kopuu, crenennu, jora-
pumbI

O3HakOMJIEHHE C IOHATHEM KOpHS N-M CTENEHH, CBONCTBAMH
paZiMKaJIOB U NPaBUJIaMHU CPAaBHEHUS KOPHEH.

@OpMyIMpPOBaHHUE OIPEIACICHUS KOPHA M CBOMCTB KOpPHEW.
Bbluncnenne u cpaBHEHUE KOPHEW, BBIIIOJIHEHUE MPUKUIKU
3HA4YEHMS KOPHS.

IIpeoOpa3oBanue 4YUCIOBBIX M  OYKBEHHBIX  BBIp@XEHUH,
CoJlepKaIIMX PaaUKaIbI.

Brinonnenue pacueroB no (opmyiam, coiepKalluM paauKaibl,
OCYIIECTBIISIS HEOOXOUMBIE TTOICTAHOBKH U TIPE0Opa3OBaHMS.
OmnpeneneHne paBHOCWIBHOCTH BBIPDAKEHUN C pPaJuKaIaMHU.
Pemenne nppanroHalbHbIX ypaBHEHUM.

O3HakOMJIEHHME C TMOHSITHEM CTENEHU C JIEHCTBUTEIIbHBIM
IIOKa3aTEeJIEM.

Haxoxnenue 3HA4YCHUU CTEIICHH, UCIIOIb3Ys npu
HEe00XOIUMOCTH

MHCTPYMEHTAJIbHBIE CPE/ICTBA.

3anuchlBaHUE KOPHS N- CTENEHU B BHUJE CTENEHH C JAPOOHBIM
TOoKa3aTeJeM U Ha00O0pOoT.

DopMynMpOBaHUE CBOWCTB CTENECHEH. BrluncieHue creneHen c
palMOHAIBHBIM IIOKA3aTeNIEM, BBIITOJIHEHUE NMPUKHUJIKU 3HAYCHHUS
CTEIIEHU, CPABHEHUE CTEIICHEN.

[IpeoOpa3oBaHne YUCIOBBIX M  OYKBEHHBIX  BBIPAXKECHUH,
colepKallMX  CTENEeHHM, IIpUMEHss  CBOMCTBa.  Pemenue
ITOKA3aTEeIbHBIX YPABHEHUM.

O3HakOMJIEHHE ¢ TPUMEHEHUEM KOPHEN U CTENIEHEN IpU
BBIYMCIICHUM CPEHUX, IEJIEHUN OTPE3KA B «30JI0TOM CEUEHHUM.
Pemenne npukiaaHbIX 3aa4 HA CJI0KHBIE IPOLICHTHI

IIpeodpazoBanue
ajredpanvecKnux
BbIPAKEHU I

Brinonnenue npeoOpa3zoBaHuil BbIpaKeHUH, IPUMEHEHHE

(opMyI1, CBA3aHHBIX CO CBOMCTBAMHU CTETIEHEH U J1orapu(mos.
Onpenenenue o0gacTu JOMYCTUMBIX 3HAUEHUN
Jorapu(pMHUECKOro BhIpaxkeHus. Pemenne norapugmMuyeckux
YpaBHEHUI

OCHOBBI TPUTOHOMETPUHA

OcHOBHBIC TOHATHUSA

N3ydyeHne paiuaHHOr0 METO/la U3MEPEHMSI YIJIOB BPALLICHUSI U UX
CBSI3M C TpagycHoil Mepoil. M3o0paxeHue yrioB BpalleHHs] Ha
OKPY)KHOCTH,  COOTHECEHME  BEIMYMHBI yrjJa C  €ro
PacIoyIOKEHUEM.

dopMmynupoBaHHe OMpeAETICHUNH TPUTOHOMETPUYECKUX (YHKLIUN
JUIs  yIJIOB TIOBOPOTa M OCTPBIX YIJIOB MPSMOYTOJIBHOTO
TPCYroJIbHUKA 1 00BsACHEHNE UX B3aNMOCBSI3H.

OcHoBHBIE IIpuMeHEeHrEe OCHOBHBIX TPUTOHOMETPHYECKUX TOXKIECTB IS
TPUTOHOMETpPHYECKHE BBIUMCIICHUS 3HAUCHUH TPUTOHOMETPUYECKUX (PYHKLUH 110 OHOM
TOK/AECTBA U3 HUX.
IIpeoOpa3oBanus W3yuenne OCHOBHBIX (OPMYJT TPUTOHOMETPUU:  (POPMYIIBI

npocTenmux

CIOXKCHUS,




TPUTOHOMETPHYECKHUX YIBOCHHUS, MpeoOpa3oBaHUs CYMMBbl TPUTOHOMETPUYECKUX
BbIPasKeHUH byHKInN
B MPOMU3BE/IECHUE U NPOU3BEJCHUA B CYMMY U NPUMEHEHUE INPU
BBIYHUCIICHUM 3HAYEHHUS TPUTOHOMETPUYECKOIO BBIPAKEHUS U
YIIPOULIEHHUS €ro.
O3HaKOMJIEHHE CO CBOWCTBaMU CUMMETPUHU TOUYEK HA €IMHUYHON
OKPY’KHOCTH M IPUMEHEHHE UX I BbIBOA (POPMYII IPUBEICHMSL.
IIpocreiimmue Pemenne mno QopMmyrnamMm H TPUTOHOMETPUYECKOMY KpYTy
TPUTOHOMeTpHYecKHe IIPOCTEHIINX TPUTOHOMETPUYECKUX YPABHEHU.
YPABHEHHSA U [Tpumenenne oOIIMX METO/IOB PEIICHUS] ypaBHEHUH (IpUBEICHHE
HEpPaBeHCTBa K JINHEHHOMY, KBaJIpaTHOMY, METOJ, Pa3JIOKCHHs HA MHOXUTEIIH,

32 MEHbl TEPEMEHHOI) NpH PEIIeHUH TPUTOHOMETPUUECKHUX
ypaBHEHUH.
YMeHune oTMedaTh Ha Kpyre peuieHust MpoCTEHIIIX
TPUTOHOMETPUUECKUX HEPABEHCTB

APKCHHYC, aDKKOCHHYC,
APKTAHI€HC YK c/Ia

O3HakOMIIEeHHE C IOHATUEM OOpAaTHBIX TPUTOHOMETPUYECKHX
GyHKIHH.
H3yuyenue onpeneneHuii apkCHHyca, apKKOCUHYCa, apKTaHI'€HCa
qucna, GopMyaupoBaHUe UX, N300paKEHUE HA €AMHUYHON
OKPY’KHOCTH, IPUMEHEHHE ITPU PELICHUU YPABHEHUN

®YHKIIUU, UX CBOMCTBA Y TPA®UKH

DOyHKIUH.
IHousitue o
HENpPepbIBHOCTH
byHkunn

O3HakOoMJIEHME €  TIOHATHEM  IIEPEMEHHOW, IpUMEpamu
3aBUCUMOCTEN MEXAY IEPEMEHHBIMMU.
O3HakomieHMe ¢  MOHATHEM  TIpaduka,  OIpelesieHHe

MIPUHAIC)KHOCTH TOYKH rpa@uky QyHkuuu. OmnpeneieHue o
¢dopmysne mpocTedied 3aBHCUMOCTH, BHMJa €€ TIpaduka.
Bripaxkenue no ¢popmyiie 01HON epeMeHHON Yepe3 pyrue.
O3HakomJieHHE C olpeneneHueM (GyHKIuHM, (GopMynupoBaHHe
ero.

Haxoxxaenue o0Gnactu onpeaeneHus U 00J1acTH 3HaYeHU I

GyHKIMH.

CpoiicTBa QyHKIHH.
I'padmyeckasn
HHTEpNpeTanus.
IIpumeps!
(pyHKIHOHAIBHBIX
3aBHCHMOCTEH B
peanbHbIX MpoLeccax u
SIBJICHUAX.

O3HakomJIeHHE ¢ TpUMepaMu (YHKIIMOHAIBHBIX 3aBUCUMOCTEH B
peanbHBIX MPOLECCAX U3 CMEKHBIX TACIMILINH.
O3HakOMJIEHHE C JOKA3aTEIbHBIMU PACCYXXIECHUAMH HEKOTOPBIX
CBOMCTB JIMHEWHOM M KBaJgpaTUYHOW (YHKIMH, NpOBEIECHUE
HCCJICAOBAHUS JIMHEWHOM, KyCOYHO-JIMHEWHOM, JIpoOHO-
JUHENHON U KBaApaTUYHON (QYHKIUHN, TOCTPOEHUE UX TpadUKOB.
IToctpoenne u uteHue rpaduxoB ¢ynkuuit. MccrnenoBanue
GbyHKIUH.
CocraBieHue BUJIOB (DYHKIMHA MO JTaHHOMY YCJIOBHUIO, pelICHHE
3a/1a4 Ha YKCTPEMYM.

Brinonnenue npeobpaszoBanuii rpadguka QyHKIIMH

OopatHbie pyHKUMHU

N3ydenue nousTust o0paTHOM PyHKIMH, ONIpe/ie]IeHne BUIa U
noctpoeHue rpapuka oOpaTHON QYHKIIUHN, HAX0XKICHHUE e
oOractu onpezeneHus U oobnactu 3HayeHuit. [Ipumenenue
CBOWCTB (DYHKLIMH NPH UCCIIEAOBAaHNH YPAaBHEHUH U pEIIeHuU
3aja4 Ha SKcTpeMyM. O3HaKOMIICHHE C IIOHSATHEM CIIOKHON

(GyHKIHU.

IlocaenoBaTeILHOCTH

O3HakOMJIEHHE C TOHSATHEM YHCIOBOW IOCJIEN0BATEIbHOCTH,
criocobamu ee 3aJaHvsl, BRIYUCICHUSIMU €€ YICHOB.
O3HakOMJIEHHE C IOHSITHEM IIpejiena MOCIeA0BaTeIbHOCTH.
O3HaKOMJICHHE C BBIYHUCICHHEM CYMMbI OECKOHEYHOTO YHCIOBOTO
psiga Ha MpUMEpPE BBIYUCICHUS CYMMbl OECKOHEYHO yOBbIBaromieu




F€OMETPUYECKON ITPOTrPECCUH.
Pemienue 3a1a4 Ha mpuMeHeHne POPMYIIbI CyMMbI OECKOHEYHO
yObIBaIONIeil reOMETPUUECKON TPOrPECCHH.

IIpousBoanas u ee

O3HaKOMJIEHHE C IOHSITUEM IIPOU3BOJHOM.

NpUMeHeHHe N3yyenne u  QopmynupoBaHue €€  MEXaHHYECKOro H

TFE€OMETPUUYECKOTO CMBbICIA, HM3YyYEHUE QJIrOpUTMa BBIUUCIECHUSA
MIPOU3BOJHON HA NMPUMEPE BBIYUCIECHUS MTHOBEHHOW CKOPOCTH U
yII0BOTO KO3 PUIIMEHTA KacaTeIbHOM.
CocraBieHue ypaBHEHUS KacaTeIbHON B 0OIIEeM BH/IE.
YcBoenne npaBui AU PEpEeHIINPOBAHUS, TAOIUIBI MPOU3BOIHBIX
3JIEMEHTapHBIX (QYHKIMHA, TpUMeHeHue s AuQdepeHInpoBaHUs
(GyHKIMN, COCTaBICHHUS yPaBHEHHS KacaTeIbHOM.
N3yuenne TeopeM O CBS3M CBOWMCTB (PYHKIIMHM W TIPOU3BOIHOM,
dbopmympoBka ux. IlIpoBefcHWE C TIOMOIIBIO MPOU3BOIHOM
UCCIenoBaHus PYHKINH, 3aJaHHON (HOPMYIIOii.
VYcraHoBIieHHE CBSI3UM CBOMCTB (DYHKIIMHM M TPOM3BOJHON MO HMX
rpadukam.
[IpuMeHeHne MPOU3BOIHOM IS PEIICHMS 3a1a4 Ha HAXO0XKICHHE
HauOOJbIIET0, HAUMEHBILIETO 3HAYCHUS U Ha HAXO0XKICHUE
JKCTpEMyMa

IlepBooGpa3nasn O3HakOMJIEHHE C TOHSITHEM UHTErpalia u mepBooOpa3HoM.

U MHTerpaJ

W3yuenne mnpaBmiia BBIYMCICHUS TIEPBOOOPA3HOW U TEOPEMBI
Herorona—JleitOHuna.

Pemenne 3amad Ha CBA3b MEPBOOOPA3HOM M €€ MPOU3BOIHOM,
BBIUUCIIEHUE [1EPBOOOPA3HO JUIsl JaHHOM (QyHKIMH.

Pemenue 3a1a4y Ha MpUMEHEHHE UHTETpaa i BHIYUCICHUS
(U3MYECKUX BEJTMYMH M TUIOIIACH.

CreneHHble,
noKa3arteJibHble,
Jorapupmuyeckue u
TPUTOHOMETPUYeCKHe
pyHkumnm.
OopaTtHble
TPUTOHOMETPHYECKHE
byHkunn

Brruucnenue 3HaueHni GyHKIMN 1O 3HAUEHUIO apryMeHTa.
Onpenenenne NoOJ0KEHUS TOUKU Ha TpaduKe Mo ee KoopAuHaTaM
1 Ha00OpOT.

Wcnonb3oBaHue CBONCTB (QYHKUMH [UIsi CpaBHEHUS 3HAYEHHM
cTerneHel u jorapudmos.

[Toctpoenne TpaduKOB CTEMEHHBIX U JOTAPUPMUUYECKUX
GbyHKIUH.

Pemenune mnoka3aTenpHBIX W JOrapu(MUYECKUX YpaBHEHHM H
HEPaBEHCTB 10 U3BECTHBIM aJITOPUTMaM.

O3HakOMJIEHME C TIOHATHEM HENPEPBIBHOW IEPUOJUYECKON
¢byHkuy, GopMynupoBaHHE CBOMCTB CHHYyca M KOCHHYCA,
MOCTPOEHHE UX I'PaUKOB.

O3HakOMJIEHHE C TOHSATHEM TapMOHMYECKHUX KojeOaHud u
pUMEpaMu TapMOHHYECKUX KOoJIeOaHU JJIsi ONMCaHUS MTPOLIECCOB
B (hu3mKe U Ipyrux o0JaacTsX 3HaHUS.

O3HakOMJIEHME C TIOHATHEM  pa3pblBHOM  NEPUOJUYECKON
bynxumm,

(opMyIMpOBaHUE CBOWCTB TaHIEHCAa W KOTAHI'€HCA, MOCTPOCHUE
170

rpauKoB.

[IpumeHnenne cBOWCTB (YHKIHMI 171 CpaBHEHUS 3HAaYEHUU
TPUTOHOMETPUYECKHX (YHKIUN, PEIICHUS TPUTOHOMETPUUYECKHX
YpaBHEHUH.

[MocTpoenne rpaduKoB OOPATHBIX TPUTOHOMETPUUECKUX (YHKIIUH
U OIIpeJesieHHe Mo rpaukaM X CBOMCTB.

Brinonnenue npeobpa3zoBanus rpaguKoB




YPABHEHUA U HEPABEHCTBA

YpaBHeHUs M CHCTEMBI
yYPaBHEHU i

HepaBeHcTBa M cUCTEMBbI
HEPaBEHCTB C ABYMS
nepeMeHHbIMHU

O3HaKOMJIEHHE C IPOCTEHIIMMHU CBEICHUSIMH O KOPHAX
anredpanvyeckux ypaBHEHUH, OHATUSAMU UCCIEA0BAHUS
YPaBHEHUH U CUCTEM ypaBHECHUM.

N3ydeHue Teopun paBHOCUIBHOCTH YPaBHEHUN U €€ IPUMEHEHMUS.
[ToBTOpEHME 3aNIMCH PELIECHUS CTAaHIAPTHBIX YPaBHEHU, IPHEMOB
peoOpa3oBaHusl YpPaBHEHUH Ui CBEIEHHs K CTaHAAPTHOMY
YPaBHEHHUIO.

Pemenne panyoHanbHBIX, UPPALMOHAIBHBIX, II0OKA3aTEIbHBIX M
TPUTOHOMETPUUYECKUX YPABHEHUM U CUCTEM.

Hcnonp3oBanue cBOMCTB M rpaduKoB (QYHKIUH Ui pereHus
ypaBHeHUH. [I0BTOpeHHE OCHOBHBIX IIPUEMOB PEILICHUS CUCTEM.
Pemenue ypaBHeHU ¢ IPUMEHEHUEM BCEX MTPUEMOB (PA3JI0KEHUS
Ha MHOXHTENU, BBEJCHUS HOBBIX HEU3BECTHBIX, IOJCTaHOBKH,
rpauIecKoOro METo/1a).

Pemenune cucreM ypaBHEHUH C TIPUMEHEHUEM Ppa3IMYHbIX
CIOCO0OB.

O3HakomJieHHE € OOIIMMH BOIPOCAMM PELICHHs] HEPABEHCTB U
WCIIOJB30BaHUE CBOMCTB M TpaduKOB (PYHKIUI TpH pEHICHUU
HEPABEHCTB.

Pemenne HepaBeHCTB M CUCTEM HEPABEHCTB C IMPUMEHEHHEM
Pa3IUYHBIX CITOCOOOB.

[IpumeHeHne MaTeMaTHYECKUX METOJIOB JIJIsI PEICHUS
coJiepKaTeNIbHBIX 3aJ1a4 U3 Pa3IMYHBIX 00JacTel HAYKH U
NPaKTUKHU. IHTEepIIpeTUpOBAaHKE PE3YIIBTATOB C YUYETOM PEATBHBIX
OTpaHUYCHUMU.

3JEMEHTHI KOMBUHATOPUKH, TEOPUHM BEPOSITHOCTEN U CTATUCTHKHA

OcHoOBHBIC NOHATHSA
KOMOUHATOPUKH

W3yuenne npaBuiia KOMOMHATOPUKH M PUMEHEHHUE MPH PELICHUU
KOMOMHATOPHBIX 3a/1a4.

Pemenne KkOMOMHATOPHBIX 3a7ay METOAOM TIepebopa M IO
MpaBUILy YMHOXKEHHUS.

O3HakoMJIeHHE C MOHATHSAMU KOMOWHATOPHUKM: Pa3MELICHUSMHU,

COUETaHMSIMM, T[epecTaHOoBKaMHM U  ¢dopMynamMu Uil X
BBIYHUCIICHHUS.
OObsicHeHHe U mnpuMeHeHHe (opMya IS  BBIYUCIECHHUSA

pa3MEILEeHNM, IEpECTaHOBOK U COUYETaHUN IIPU PEILICHUH 3a1a4.
Oznakomienue ¢ 6uaHoMom HeroToHa u TpeyronsaukoMm Iackass.
PemreHne npakTuyeckux 3a1ad ¢ UCIOJb30BAaHUEM ITOHATUN U
MpaBIJI KOMOMHATOPHKH.

DJIeMeHThI TeOpHH
BepOSITHOCTE

N3ydeHue KIIaCCUMYECKOrO OMNPEACIIEHUS BEPOSITHOCTH, CBOMCTB
BEPOATHOCTH, TEOPEMBI O CYMME BEPOSITHOCTEM.

PaccmoTpenue npuMepoB BEIYUCIIEHUS BEPOSATHOCTEN. Perienue
3a/1a4 Ha BBIYHMCIICHUE BEPOSITHOCTEN COOBITHIA.

IIpencrasieHne JaHHBIX
(TabdamMubl, IMATPAMMBI,

O3HakoMJIEHHME C NPEACTABICHUEM YHCIOBBIX JaHHBIX M HUX
XapaKTepUCTUKAMHU.

rpauku) Pemienue npakTuueckux 3ajad Ha 00pabOTKY YMCIIOBBIX TaHHBIX,
BBIYHCIICHUE UX XaPAKTEPUCTHK
I'EOMETPHUSA
Ipsamblie u miiockocTu B | PopMynupoBKa M NPUBEACHUE JJOKA3aTElIbCTB INPU3HAKOB
NPOCTPAHCTBE B3aMMHOTO  pACIOJIOKEHUS]  TPSAMBIX M IIJIOCKOCTEH.




PacnosHaBaHue Ha uyeprexkax M MOJEIAX Pa3IMYHBIX CIy4acB
B3aUMHOI'O  pACHOJIO)KEHUS  MNPSAMBIX U IUIOCKOCTEH,
apryMEHTUPOBAHHE  CBOMX  CyxzaeHud. DopmynupoBaHue
ONpejeyieHUul, TMPU3HAKOB U CBOMCTB HapajUICNbHBIX MU
NEPIECHIUKYJIAPHBIX IUIOCKOCTEM, [BYTPaHHBIX M JIMHEHHBIX
YIJIOB.

BrinosnHeHue NoCcTpOeHUs YriloB MEXAY NPSIMbIMU, IPIMON U
IUIOCKOCTBIO, MEXIY IUIOCKOCTSIMM [0  ONMCAHUIO U
pacrno3HaBaHUE UX HA MOJEIAX.

[IpuMeHeHne MPU3HAKOB U CBOWMCTB PACIOJIOKEHUS NPAMBIX H
IJIOCKOCTEN MpU pEeLICHUH 3a/1a4.

N300pakeHne Ha pHCYHKaX W KOHCTPYHMPOBAaHHME HA MOJEISX
NEPHEHIUKYJIAPOB M HAKJIOHHBIX K IUIOCKOCTH, MpPSMBIX,
MapaJuIeJIbHbIX  IUIOCKOCTEH, YIVIOB  MEXAy IpsIMOM H
IJIOCKOCTBIO U 000CHOBaHUE MOCTPOEHUS.

Pemenne 3agady Ha BBIYHUCICHUE TE€OMETPUYECKUX BEJINYMH.
OnucelBaHME PacCTOSHUSA OT TOUKH 10 IUIOCKOCTH, OT IPSIMOMU
70 IUIOCKOCTH, MEXIY IUIOCKOCTSIMH, MEXIY
CKPEILIMBAIOIIMMHUCA  NPSAMBIMHM, MEXIYy IPOU3BOJIbHBIMU
¢burypamu B IpoOCTPaHCTBE.

@opMynMpOBaHUME U  JOKAa3blBAHME OCHOBHBIX TEOPEM
paccTosHUAX (TEOPEM CYILLIECTBOBAHMSI, CBOMCTBA).

N300paxxeHne Ha 4yeprekax M MOJENAX PpAcCTOSHUS U
0o00CHOBaHUE
CBOMX CyxXJeHui. OmpeneiacHue M BBIYHUCICHHE PACCTOSHUI B
npoctpanctBe. [Ipumenennre Gopmyia U TeOpeM MIaHUMETPUU IS
pelIeHns 3a1a4.
O3HaKOMJIEHHE C TMOHSATHEM IMapajlyIeIbHOTO NMPOEKTHUPOBAHUS U
ero cBoictBamu. dDopmynupoBaHHE TEOpeEMBl O IUIOLIAIH
OpPTOTOHAJILHOM MPOEKIIMY MHOTOYTOJIbHUKA.
[Ipumenenne Teopuum s OOOCHOBaHMS IOCTPOCHUH U
BBIYMCIICHUM.
ApPryMEHTHpOBaHUE CBOUX CYKJIEHUHN O B3aMMHOM PACIIOJIOKEHUH
MIPOCTPAHCTBEHHBIX QUTYD.

MHuororpaHHuKu

Onucanue " XapaKTepUCTHKA pa3IMYHBIX BHJIOB
MHOT'OTPaHHHUKOB, MEPEUUCICHUE UX DJIEMEHTOB U CBOMCTB.
N300paskeHre MHOTOTPaHHUKOB U BBIIIOJHEHHE TMOCTPOCHUS Ha
M300paKEeHUSIX U MOJIEISIX MHOTOIPaHHUKOB.
Boruncnenue JMHENHBIX AIIEMEHTOB u yIJIOB
MIPOCTPAHCTBEHHBIX
KOH(Urypanusx, apryMeHTUPOBAaHUE CBOUX CYXKICHUH.
XapakTepucTuka W U300pakKeHHe  CEUYEeHMs, pa3BEPTKU
MHOT'OT'PaHHUKOB, BBIYMCIICHUE TUIOIIAAEH TOBEPXHOCTEH.
[Toctpoenne mpocrelmux cedeHuUd Kyba, MPU3MBI, MHPAMUIbL.
[Ipumenenue GpakToB U CBEICHUH U3 TUTAHUMETPHH.
O3HakOMJIEeHHME C BHJAaMH CHMMETPU B TMPOCTPAHCTBE,
(dbopMynMpoBaHUE ONpeAENeHUH M CBOMCTB. XapaKTepHCTUKA
CUMMETPHUH TEJI BPAIIEHUsI 1 MHOTOTPAHHUKOB.
[IpuMeHeHre CBOWCTB CUMMETPUH IIPU PEILICHUH 3a4a4.
Hcnonb3oBaHne NpUOOPETEHHBIX 3HAHUHN Ul MCCIEIOBAHUSA U
MOJIETMPOBAHUS HECIIOKHBIX 33]1a4.

N300pakeHne OCHOBHBIX MHOTOTPAHHUKOB U BBIIIOJIHEHHE

PUCYHKOB I10 YCJIOBHSM 3a/1a4.




Tejia 1 MOBEPXHOCTH
BpallleHUus

O3HakoOMJIEHHE C BHJAMU Tell BpaileHus, GopMyIupoOBaHUE UX
ONPEACIICHUN U CBOMCTB.

@opMyNIMpOBaHHE TEOPEM O CEUYEHHM MIapa IUIOCKOCTBIO U
TUTOCKOCTH, KacaTelIbHOU K cdepe.

XapakTepucTuka U U300pa’keHue TeJl BpalleHUs, UX pa3BEepPTKH,
CEUEHUS.

Pemenne 3amay Ha MOCTPOEHHE CEYEHMI, BBIYMCIICHHE [UIMH,
paccTosHuM, yrioB, miowmane. IIpoBegeHne aokas3aTenbHBIX
paccyXJIeHUI Npy PEIICHUH 3aa4.

[IpuMeHeHHne CBOMCTB CUMMETPHUM IIPU PEILICHMM 3a]ay Ha Tella
BpallleHUs, KOMOMHALIUIO TEJ.

N300paskeHre OCHOBHBIX KPYTJIBIX TENl M BBINOJIHEHHE PUCYHKA
o

YCJIOBHIO 33J1a4H.

HN3mepenust B reomerpuu

O3HakoMJIEHHE C MOHATHUAMU IO U 00beMa, aKCHOMaMHU

U CBOMCTBAMH.

Pemienue 3amau Ha BBIUMCIIEHHE IUIOMIAJEH IUIOCKUX (GUIYp C
MPUMEHEHHEM COOTBETCTBYIOIIMX Qopmyn U  (PakToB U3
IUTAHUMETPUH.

N3ydyeHue teopeM O BBIUYMCIEHUH OOBEMOB IPOCTPAHCTBEHHBIX
TEJl, pEeUleHHWe 3a7ay Ha I[pUMEHEHHE (OpPMYJ BBIYUCICHUS
00BEMOB.

N3yuenune ¢dopmya A BBIUMCIEHUS IJIOMIAJCH NMOBEPXHOCTEH
MHOTOTPaHHUKOB U TE€J BPAILICHHUS.

O3HaKOMJIEHHE C METOJOM BBIYMCIIECHUS IJIOLIAAH MOBEPXHOCTH
cdepsl.

Pemenue 3ana4y Ha BEIYHMCIIEHHE MIJIOMAAEH TOBEPXHOCTU
MIPOCTPAHCTBEHHBIX TEJI.

Koopaunartel 1 BeKTOpPBI

O3HakOMJIEHME C MOHATHEM BeKTopa. M3ydeHuwe nekapToBOU
CUCTEMBI KOOPJHMHAT B MPOCTPAHCTBE, ITOCTPOCHUE MO 3aJaHHBIM
KOOpAMHATAM TOYEK M IIJIOCKOCTEH, HAXOXXIECHUE KOOpAUHAT
Touek. HaxoxieHne ypaBHEHHI OKPYXHOCTH, Cephl, MIOCKOCTH.
Boluncnenue paccTossHAN MEXy TOYKAMH.

N3yueHne CBOWCTB BEKTOPHBIX BEJIMYMH, IPABWI Pa3JIOKECHUS
BEK-

TOPOB B TPEXMEPHOM MPOCTPAHCTBE, IPABUI HAXOXKICHUSA
KOOpPAMHAT BEKTOpa B IIPOCTPAHCTBE, NPABWI JCUCTBUH C
BEKTOpPAMH, 3a/IaHHBIMA KOOPJAMHATAMM.

IIpuMeHeHHe TeOpUM IIpU pEUICHUM 3a1ad Ha JEUCTBUS C
BEKTOPaMH.

N3yueHne CKaasipHOrO IIPOU3BEIEHUS BEKTOPOB, BEKTOPHOIO
YpaBHEHUs MNpPAMOW M IUIOCKOCTH. lIpumenenme Teopunm mnpu
peLICHUN 3a/1a4 Ha JEeHCTBUS C BEKTOPaMU, KOOPIAUHATHBINA METO/,
IIPUMEHEHHE

BEKTOPOB JUIsl BBIUMCIIEHUS BEJIMYUH YITIOB U PACCTOSTHUN.
O3HakoOMIJIEHHE C I0KA3aTENbCTBAMU TEOPEM CTEPEOMETPHH O
B3aMMHOM DPACIIOJIOKEHHUH NPSAMBIX U INIOCKOCTEN C
HCIIOJIb30BAHUEM BEKTOPOB.

YciaoBus peanu3zauuu NpPorpaMMbl IMCUUILINHBI




MaTepuajibHO — TEXHHYECKOe oOecredeHue

Aymutopus Ne 406 «KaOuHeT MaTeMaTHKW» - «YueOHas ayauTOpUs IJIsl MPOBEACHUS
3aHSATHHA BCEX BHUOB, NPEIyCMOTPEHHBIX OOpa30BaTEIBHON NporpamMmoi (ypok, MpPaKTHUECKOE
3aHsATHE, TAOOpPaTOpHOE 3aHSTHE, KOHCYNbTalUs, JEKIHUs, CEMUHApP), B TOM YHUCJE TPYNIOBBIX U
WHJIMBUIYQJIbHBIX KOHCYJIBTALIMM, TEKYIIErOo KOHTPOJIA U MPOMEXKYTOYHOM aTTeCTAlUuM
Ilepeuenv ocho6Ho20 000pYO0BAHUSL:

Pabouee mecTo npenogaBatens

KomruiekT uepTresxHoro 060py1oBaHus U MPUCIOCOOTICHHIMA

Ha6op mpo3pauHbiX TEOMETPUIESCKUX TE C CEUCHUSIMH

Harnsgaeie moco6us (KOMILIEKThI YU€OHBIX TaOIHIL, [1aKaTOB, TOPTPETOB BHIIAIOIINXCS YUCHbBIX-
MaTeMaTUKOB U JIp.)

DKpaHHO-3BYKOBbIE TOCOOUS

MenoBas gocka - 1 mr.

Cron yuennueckuid - 17 mr.

Ckambs yueHnueckas - 12 mr.

Cron s mpenogaBaresis - 1 mrT.

Cryn ans nperiogaBarers - 2 1iT.

Ct0J1 KOMIBIOTEPHBIN — 13 1mIT.

Kommnbrorep (MOHUTOpP, CUCTEMHBIN OJIOK, MBIIIb, KJIABHATYpa) C BO3MOKHOCTBIO TMOIKIIOUEHUS K
cetun «/HTEepHET» M OOecrneueHueM J0CTyIa B 3JEKTPOHHYIO HMH(POPMAIMOHHO-00pa30BaTeNbHYIO
cpeny opraHuzanuu — 15 mr.

Ilepeuenv npoecpammnozo obecneuenus:

Onepanuonnas cucrema Microsoft Windows XP SP3
OnepanunonHas cucreMa «AiabT OOpa3zoBaHue»

7-Zip 9.20

DneKTpOHHBIN nepuoandeckuit cipaBounuk «Cuctema TAPAHT»
Adobe Photoshop CS3

PEKOMEHIYEMAS JIUTEPATYPA
OCHOBHBIE UCTOUYHHUKU:

1. Anumos III.A. u 1p. Matemaruka: anreOpa ¥ Hadyajaa MaTEMAaTHYECKOTO aHAJIN3a, T€OMETPHUSI.
Anrebpa u Havajga mMareMatrudyeckoro aHaiu3a (0a3oBbIil U yriayOneHHbll ypoBHM).10—11
kiaccesl. — M., IIpocsemenne 2018. 50 k3.

2. Aranacsu JI. C., byryzoB B. ®@., Kagomnes C. b. n ap. Maremaruka: anredpa W Havajia
MaTeMaTHueckoro ananusa. ['eomerpus. I'eomeTpusi (6a30BbI M yriIyOJEHHBIH YpOBHH).
10—11 xmaccer. — M., Tlpoceemenne 2019. 86 3k3.

3. Komsarun F0.M., TkaueBa M.B, ®eneposa H.E. u np. MaremaTuka: anrebpa U Hayajga marte-
MaTHYeCKOro aHanuza. Anredpa M Hayaja MareMaTHdeckoro aHanusza (0a30BbId H
yriyonenssiit yposan). 10 kmacc— M., [Ipocsemenue 2019. 44 k3.

4. Komsarun 0.M., TkaueBa M.B., ®eneposa H.E. u np. Maremartuka: anrebpa u Hadana marte-
MaTMYECKOro aHanu3a. Anrebpa M Hayajla MaTeMaTH4yecKoro axaiusa (0a30BbIl U
yray0nenHsiit ypoau). 11 kimace — M., [Ipoceemenue 2019. 44 5k3.

I[OHOJIHI/ITGJIBHLIG HCTOYHUKU:

1. 06  obpa3oBaHuu B Poccuiickoit ®enepauuu: denep.3akoH ot 29.12. 2012 Ne
273-®3 (B pen. denepanbubix 3akoHOB oT 07.05.2013 Ne 99-@3, ot 07.06.2013 Ne 120-d3, ot



02.07.2013 Ne 170-®@3, ot 23.07.2013 Ne 203-®3, ot 25.11.2013 Ne 317-®3, ot 03.02.2014 Ne 11-
@3, o1 03.02.2014 Ne 15-@3, ot 05.05.2014 Ne 84-®3, ot 27.05.2014 Ne 135-@3, ot 04.06.2014 Ne
148-®3, ¢ u3Mm., BHeceHHbIMU DenepanbHbiM 3akoHOM OT 04.06.2014 Ne 145-®3, B pea. or
03.07.2016, c u3m. ot 19.12.2016.)

2. [Ipukaz MuHnucrepcTtBa oOpazoBanuss u Hayku P® ot 31 nmekabps 2015 r. N 1578 "O
BHECCHUH HM3MEHEHUH B (elepalbHbIil rocyIapCTBEHHBIH 00pa30BaTelIbHbI CTAaHAAPT CPEIHETO
o0uiero oOpa3oBaHusl, yTBEpKICHHBIN MMpuKa3oM MuHucTepcTBa 00pa3zoBaHus U Hayku Poccuiickoi
®enepauuu ot 17 mag 2012 r. N413"

3. Ilucemo /lemaprameHTa rocy1apcTBEHHON MOJUTHKHU B chepe MOArOTOBKU pabouuX KaapoB U
JIIO MunucrepctBa obpaszoBanus U Hayku P® ot 17.03.2015 Ne 06-259 «Pexomenmanuu 1o
OpraHu3aliy MOJy4YeHHs] CpeIHEro ooiero oopazoBaHusl B Mpejesiax OCBOSHUSI 00pa30BaTENIbHbBIX
pOrpamMM CpeAHEro MpoQecCHOHATBHOTO 00pa3oBaHus Ha 0a3e OCHOBHOTO 00IIero oOpa3oBaHus ¢
y4eToM TpeboBaHMii deaepanbHbIX TOCYJapCTBEHHBIX 00pa30BaTEIbHBIX CTAaHAAPTOB M MOJIy4aeMOit
npo¢eCCur WM CIIeNUAITBHOCTH CPEIHETo MPpodeccHoHaIbHOTr0 00pa3oBaHuUs .

4.  IlpumepHas ocHoOBHas oOpa3oBaTelbHasi MpOrpaMMa CpeAHEero oO0mero oOpa3oBaHMUs,
ono0OpeHHast pemieHueM (eneparbHOr0  y4eOHO-METOAWYECKOrO OOBEOMHEHUS IO OoO0IeMy
obpazoBanuto (mpoTokos oT 28 utons 2016 1. Ne 2/16-3).

o. bammvakos M.U., lpiranos 1.M.MeTtoauueckoe nocodue myist noaroroBku k EI'3.—M., 2017

HNHuTepHeT-pecypcsl

1. http://fcior.edu.ru/ (MuadopManroHHbBIE, TPEHUPOBOYHBIE U KOHTPOJIBHBIC
MaTrepuabl).

2. http://school-collection.edu.ru/ (Eaunas xomtekuuu mudpoBbIX 00pa30BaTEIbHBIX
pecypcoB). YueOHOe u3ianue

3. Exponenta.ru http;//www.exponenta.ru Kommanus Softlint. O6pa3oBarenbHbrii

MaTeMaTHYeCKUi caiT. Marepuasl JUisl CTYJ€HTOB: 3a/1a4¥ C PEIICHUSAMH,

CIPABOYHHK T10 MaTeMaTHKE, JIEKTPOHHBIC KOHCYJIbTAIIHH.

I'azeta «Maremaruka» M3aarensckoro goma «IlepBoe centsiops»  http://mat.1septemr.ru

Maremaruka B OTKpBITOM Kosuiemke https://mathematics.ru/

Math.ru. Marematuka u oopazoBanue. https://math.ru/

Allmath:ru — Bcs matemaruka B ognom mecte http://www.allmath.ru/

EgWorld: Mup marematuueckux ypaBHenuit http://eqworld.ipmnet.ru/

Bcest anemeHTapHas MaTeMaTHKa: CPEIHSASA MaTeMaTHYECKasi HHTEPHET-IIKOJIA.

http://www.bym math.net

10. T'eomerpuueckuii mopran http://www.neive.by.ru

11. T'paduku GyHKIHIT http://graphfunk.narod.ru

12. JlumakTHUECKHe MaTepHalbl 0 HHPOPMATHKE U MaTEMaTHKE.
http://comp-science.narod.ru

13. JluckperHas mateMaTHKa: anroputmbl (mpoekt ComputrAlgorithmTutor)
http://rain.ifmo.ru/cat/

14. EI'D nmo maTeMaTHKe: MOATOTOBKA K TecTHpoBanuto http://www.yztest.ru

15. 3amauHuk AU TOATOTOBKHM K OJMMITHA aM 1o MatemaTuke http://tasks.ceemat.ru

© o N R

16. 3aHumarenbHas MaTEMaTHKa — IIKOJbHUKAM (OJUMITHA/IbI, HTPBI, KOHKYPCHI 10
maremaTuke) http://www.maht-on-line.com

17. UnrepHer — mpoekT «3amaun» http://www.prodlems.ru

18. MaremaTuueckue 3Tioa61 hitp://www.etudes.ru

19. Marematuka On-line cnpaBouHast ”HGOPMAITHS B TOMOIIIb CTYACHTY
http://www.manhtm.hl.ru
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20. MaremaTyka B IOMOIIb MIKOJIBHUKY M CTYACHTY (TecThl 0 MaTteMaTrke online)
http://www.mathtest.ru

21. MaremaTuKa sl OCTYIAONMX B By3bl  http://www.matematika.agava.ru

22. Marematuka u nporpammuposanue http://www.mathhrog.narod.ru

23. MareMaTHYecKue OJMMITHAIBI M OJUMITHaAHbIC 3a0aun http://www.zaba.ru

24. Caiit anemMeHTapHo# MaTtematuku Jmutpus [ymuaa http://www.mathnet.spb.ru

25. Typuup roponoB — MexayHapoaHas MaTeMaTHyecKast OJIMMIINAA JUIs
HIKOJILHUKOB  http://www.turgor.ru

26. PEILIY EI'D - http://reshuege.ru/

27. OtkpeiTeiii Oank 3amanuid ®UTIHN - http://www.fipi.ru/content/otkrytyy-bank-zadaniy-ege.

DNEeKTPOHHO-CIIPABOYHBIE CUCTEMBI:

1. DnexTpoHHO-OMOIMOTEeYHasT cucTeMa «YHUBEPCUTETCKas OMOIMOTeKa OHJIAH» — 0a3a JaHHBIX
y4eOHOM, yueOHO-METOIUYECKON U HAYYHOU JTUTEpaTyphl 1O OCHOBHBIM M3Y4aeMbIM AUCIHILTHHAM
- http://www.biblioclub.ru

2. DnexTpoHHO-OubnuoTeyHas cuctema «tOpailt»: komnekuus «JlereHaapHble KHUTH» U KOJUICKITUS
CIIO — 3y1eKTpOHHBIE BEPCHU YUECOHOM U yUeOHO-METOANIECKOM tuTeparypsl - WwWw.biblio-online.ru
3. Hayunas snexrponnast 6ubnmnorexka eLIBRARY.RU — anexkTpoHHBIE BEpCHH POCCHIICKIX HAYYHO-
TEeXHUUYECKHX XypHasoB - http://elibrary.ru

4. Polpred.com O630p CMM — s1eKTpOHHBINH apXuB myOiauKanuii WHOOPMAreHTCTB (KOJUICKIIUU:
BHEUIHSS TOPromisi, nmonutuka B PO u 3a pybexxom; obpazoBanue, Hayka B PD u 3a pybexom) -
http://polpred.com

5. I'ocynapctBennas un@opmanuonHas cuctema «HanuonanbHas s1ekTpoHHas OubIHOTEKa» —
(GOHI DIIEKTPOHHBIX BEPCHH TEYATHBIX W3JAHHHA, JJIEKTPOHHBIX PECypCcOB, MYJIbTHMEIUHHBIX
U3aHu| U JIp. - https://H36.pd

6. Onekrponnass Oubmmoreka TI'Y — 0a3a JaHHBIX HaAy4YHBIX TPYAOB IIpErojaBaTeleii-
https://elibrary.tsutmb.ru

OCOBEHHOCTH OPITAHU3AIIUU OBPA3OBATEJIBHOI'O TIPOLECCA JIJIsA
NHBAJUI0B U JINL| C OTPAHUYEHHBIMHU BO3MOKHOCTSAMMU 310POBbSA

OO0yueHne NHBAJTUAOB U JIUIL C OTPAHUYEHHBIMUA BO3MOXKHOCTSIMH 37I0POBbsI OCYILLIECTBIISIETCS B
COOTBETCTBHH C:

[lopsnkoM opraHM3alMM W OCYIIECTBIEHHS  OOpa3oBaTEIbHOM  JEATENBHOCTH IO
o0Opa3oBaTeNbHBIM  IpOrpaMMaM  CpeiHero  mnpodeccuoHagbHoro  obpazoBanus  (IIpukas
MunuctepctBa oopazoBanus 1 Hayku PO ot 14.06.2013 Ned64);

MeToauyeckKUMH PEKOMEHJAIMsIMU TI0 OpraHu3aliu o0pa30BaTeNBbHOrO Ipolecca JJis
oOyueHHUs] MHBAJIUJOB M JIMI] C OTPAaHMYEHHBIMU BO3MOKHOCTSIMH 3JI0POBBSI B 00pa3oBaTEIbHBIX
OpraHu3alMsIX BBICHIET0 OOpa30BaHMs, B TOM YHCIE OCHAIIEHHOCTH 00pa30BaTEIbHOIO Ipolecca
(yrBepxkaens! 08.04.2014 r. Ne AK-44/058H);

TpeboBanusiMu K opraHuzaiu 00pa3zoBaTeIbHOTO Mpoliecca A1 00y4yeHUs MHBAJIHMIOB U JIUI
C OrpaHMYEHHBIMM BO3MOXXHOCTSIMH  3/I0pOBbsI B MPOGECCHOHAIBHBIX  00pa3oBaTENIbHBIX

OpraHM3aIysIX, B TOM YHCJIEe OCHAIICHHOCTH 00pa3oBaTeNbHOTO npoiiecca (yrBepxaeHs 26.12.2013
Ne 06-24128H).
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JIncr BHeceHUsI H3MEHEeHU I

Howmep TekcT u3mMeHeHus [TpoTokoin 3acenanust kadeapbl
U3MEHCHUS No ’ [Hara
2020 — 2021 y4eOHbIH TONT
1.
2.
2021 — 2022 yuebHblii roj
1.




