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1. [logcHUTeE/IbHAA 3alIUCKaA

Pabouas mporpamma mo crenuanbHocTH 40.02.01 IlpaBo M opraHu3aIys COIMAIBHOTO
o0ecrieyeHHs COCTaBJICHAa Ha OCHOBE IMPHUMEPHOI mporpaMmbl 001Ie00pa3oBaTeIbHON yueOHOMN
JMCLUILIHHBL «MaTteMaTnkay 1i1s MpoecCHOHAIBHBIX 00pa30BaTENbHBIX OPTraHU3aIHH.

PaGouast mporpamma oOmeoOpazoBaTesbHOH y4eOHOHW aucHMIUIMHA —«MaTeMaTHKa»
npeaHasHadycHa JJisd U3y4YCHHUA MAaTCMATUKHU BHpO(bGCCI/IOHaJIBHBIX O6pa3OBaTeJIbHBIX opraHu3anuAax
CIIO, peanmu3yronmx 00pa30BaTENFHYIO MPOrpaMMy CpEeIHEro O0mero oOpa3oBaHUsS B Ipejesiax
ocsoerns nporpammbl [IIICC3 nHa 6aze ocHOBHOTO 00mIero oOpa3oBaHUS IPH MOJATOTOBKE
CIIELIUAIICTOB CPEIHETO 3BEHA.

PabGouass mporpamma pazpaborana Ha ocHoBe TpeboBanuii ®PI'OC cpemnero oO1mero
o0pa3oBaHUs, TPEIBABISIEMBIX K CTPYKTYpE, COICPXKAHUIO U PE3ybTaTaM OCBOCHHS y4eOHOU
TUCIHUILINHBI «MaTtemaTrka», 1 B COOTBETCTBHM ¢ PekoMeHIalusIMu 10 OpraHu3aluy MOJIy4eHUs
cpenHero odmiero obpazoBaHUsi B TpeJeliax OCBOCHHUS 0O0pa3OBaTENbHBIX MPOTPAMM CPETHETO
podeCCHOHAIBHOTO 00pa30oBaHus Ha 6a3e OCHOBHOTO OOIIEro 00pa3oBaHus ¢ Y4€TOM TpeOOBaHMIA
benepanbHBIX TOCYAApCTBEHHBIX 00pa30BaTENbHBIX CTAHAAPTOB U MOJNYyYaeMOW CIEIHATbHOCTH
cpenHero npodeccruonanbHoro odpa3zoBanus (muckMo JlemaprameHTa rocyaapCcTBEHHOM MOJIUTUKU
B chepe nmoxroroBku padbounx kaapos u JI1O Munobpuayku Poccum ot 17.03.2015 Ne 06-259);
OI'OC COO, Koncrtutyuuu Poccuiickoit ®eneparuu, KonBenuun OOH o mpaBax peGeHka,
YUUTBHIBAET PETUOHAJIbHBIE, HALlMOHAJIBHBIE U ATHOKYJIBTYPHBIE TOTpeOHOCTH Hapo10B Poccuiickoii
Oenepanun, oOecreyuBaeT AOCTHKEHHE OO0y4YalomMMHUCS O0Opa3oBaTeNbHBIX pPE3yNbTaTOB B
COOTBETCTBUU C TpeboBaHusiMu, ycranoBieHHbIMU DI'OC COO, ompenensier uenu, 3amadu,
IUTAHUPYEMBIE Pe3yJbTaThl, COACpPKAHHE U OpraHU3alui0 00pa30BaTENbHON JEATEeNbHOCTH Ha
YpOBHE CpEAHEro O0Imero o0pa3oBaHMs M PEATU3yETCS 00pa30BaTEIbHOW OpraHM3alHMel depes
YPOUHYIO M BHEYPOUHYIO [ESATEIBHOCTh C COOMIOJeHHMEM TpeOOBaHUM TOCYJIapCTBEHHBIX
CaHUTAPHO-ITUICMHOJIOTHICCKUX TIPABHI M1 HOPMATHBOB.

Leasimu peaJm3aluu OCHOBHOW 00pa30BaTEILHOW MPOrpaMMbl CPEIHEro OOIIero
00pa3oBaHus SBISIOTCS:

CTAHOBJICHUC U PA3BUTHUC JIUYHOCTHU 06yan0merocsI B €¢ CaMOOBITHOCTU U YHUKAJIbHOCTH,
OCO3HaHHE COOCTBEHHOM WHAUBUAYAJIBHOCTH, IIOABJIICHHUC JKHU3HCHHLIX IUIAHOB, TOTOBHOCTH K
CaMOOIIPEACTICHUIO,

JOCTH)KEHHE  BBIIYCKHUKAMHU  IUJIAHUPYEMBIX  PE3yJbTaTOB:  KOMIIETEHIMH U
KOMHGTGHTHOCTCﬁ, OIpeaACIIACMbIX JIMYHOCTHBIMU, CCMGf/iHLIMPI, 06III€CTB€HHBIMI/I,
TOCYapCTBEHHBIMU TOTPEOHOCTSIMH M BO3MOXXHOCTSIMH ~ OOYyYarolIerocsi, WHIUBUIYaTbHOM
00pa3zoBaTeNbHON TPACKTOPHUEH €Tr0 pa3BUTHS U COCTOSTHUEM 37I0POBbSI.

IIpuHuunbl 1 moaxoAsl K GOPMHUPOBAHMI0O OCHOBHOH 00pa30BaTeJIbHOM NMPOrpPaMMbI
cpeaHero oouero oopazoBaHus

Metonmonornyeckor ocHoBoH PI'OC COO gBiseTcst CUCTEMHO-IEATEILHOCTHRIN MOAX0,
KOTOPBIN ITPEAIIOIATraeT:

dbopMUpOBaHHE TOTOBHOCTH OOydYalOIIMXCS K CaMOPa3BUTHIO M HEMPEPHIBHOMY
00pa3oBaHMIo;

MPOEKTUPOBAaHME W  KOHCTPYHPOBAaHWE  pa3BHUBAIOIICH  00pa3oBaTeNbHON  CpeIlb
OpraHM3aIy, OCYLIECTBIIAIOMENH 00pa30BaTENIbHYIO AESITETbHOCTD;

AKTUBHYIO y‘-IC6HO-H03HaBaTCJ'IBHy10 ACATCIIBHOCTD 06yqafom1/1xc51;

MIOCTPOCHHE 00pa30BATEIBHON NEATEIHHOCTH C YYE€TOM HWHAMBHUAYAIbHBIX, BO3PACTHBIX,
MICUXOJIOTHYECKUX, (PU3UOJIOTHUECKUX 0COOEHHOCTEH U 3/10pOBbs 00yUaAIOIIUXCSL.



Copmepxanme paboueil mporpammbel  «MaTemaTuka) HalpaBICHO Ha JAOCTHIKCHUE
CIEAYIOIIUX LETEH:

° obOecnieueHrss CcHOPMHUPOBAHHOCTH TPEIACTABICHUNH O COIMAIBHBIX, KYyJIbTYPHBIX U
UCTOPUYECKHX (PaKTOPAaX CTAHOBJICHHS MATEMATHKU;

° obecniedueHuss cHOPMUPOBAHHOCTH JIOTUYECKOTO, aITOPUTMUYECKOTO U MaTeMaTHUeCKOro
MBIIUTICHHUS,
° obecnieueHrs chOpMUPOBAHHOCTH YMEHHUM MPUMEHSTH MOJNyUYEeHHbIE 3HAHUS IPU PEIICHUU

Pa3INYHbIX 3a1a4;

° oOecnieueHrs  cPOPMHUPOBAHHOCTH  MPEACTABICHHM O  MareMaTHKE KaKk  4YacTu
00111eYeIOBEUECKOM KYJIbTYpbI, YHHUBEPCAJIBHOM S3bIKE HAyKH, IO3BOJIAIONIEM OINUCKHIBAThH H
U3y4aTh peasibHbIe MMPOLIECCHI U SBJICHHUS;

° obecrnieueHre C(HOPMUPOBAHHOCTH TMPEACTABICHUNH O MaTeMaTHKE KaK YacTH MHPOBOM
KyJIbTYpbl U O MECTE MaTeMaTHKH B COBPEMEHHOW LMBHIM3ALMU, O CIOcOo0ax OMHCAHMS Ha
MaTEMaTUYECKOM S3BIKE SIBIICHUN PEaibHOTO MUPA;

° obOecrieueHue C(I)OpMHpOBaHHOCTI/I Hpe,Z[CTaBJ'ICHI/Iﬁ O MATCMaTH4YCCKUX IIOHATHUAX KaK O
BaKHEHUIIINX MaTEMaTHICCKHUX MOZACIIAX, ITO3BOJIAIONINX OIMCBIBATH U U3Yy4YaTh PA3HBIC IIPOLCCCHI U
SABJICHUSA; IOHUMAaHHUC BO3MOXHOCTH dAKCUOMATHYCCKOT'O ITIOCTPOCHUA MAaTECMATHUYCCKUX Teopnﬁ;

° BJIAJICHUE METOJAMM JI0KA3aTEIbCTB W AJITOPUTMOB PEIIEHUS; YMEHHE HX IIPUMEHSATb,
IIPOBOJUTH JOKA3aTEIIbHBIE PACCYKICHUA B XOI€ PELICHUA 3a/1a4;

° BJIAACHUC CTaHAAPTHBIMU IIpUEMaMMU pPCHICHHA pPalUMOHAJIBHBIX W HppalrOHAIbHBIX,
MMOKa3aTCJIbHbIX, CTCIICHHBIX, TPHUIOHOMCTPUYCCKUX ypaBHeHI/Iﬁ H HCPABCHCTB, HX CUCTCM;
HCIIOJIb30BAHUEC I'OTOBBIX KOMIIBIOTCPHBLIX IIPOrpaMM, B TOM YHCJIC OJIA IMMOWCKA IMyTH PCIICHHUA U
HIUIIOCTpAlUU pCIICHUS ypaBHCHI/Iﬁ 1 HCPABCHCTB;,

° obecnieueHre C(HOPMHUPOBAHHOCTH TIPEJCTABICHUNA OO0 OCHOBHBIX MOHSTHSX, HICIX U
METOJIax MaTeMaTUYECKOT 0 aHAJIN3a;

° OBJIQJICHHUE OCHOBHBIMM IOHATHUSMM O IUIOCKMX M IPOCTPAHCTBEHHBIX T'€OMETPHUYECKUX
¢urypax, UX OCHOBHBIX CBOMCTBax; C(HOPMHUPOBAHHOCTb YMEHHUS pacllo3HaBaTh Ha YEpTEXKaX,
MOJIEISIX U B pEalbHOM MHpE TIeoMeTpuueckue (Urypbl; NPUMEHEHUE M3YyYEHHBIX CBOMCTB
reoMeTpuueckux Guryp u ¢Gopmy i peleHusl TeOMETPUUECKUX 3a/1a4 U 3a/1a4 C MPaKTHYECKUM
COJZIEPIKaHUEM;

° c(OPMHPOBAHHOCTh MPEJCTABICHUNA O Mpoleccax U SBICHUAX, UMEIOLIMX BEPOSTHOCTHBIN
XapakTep, O CTAaTUCTHUYECKUX 3aKOHOMEPHOCTSX B pealbHOM MHpE, 00 OCHOBHBIX MOHSTHIX
JJIEMEHTAPHOU TEOPHUH BEPOSITHOCTEM; YMEHHMIM HAXOAWUTh U OLEHUBATH BEPOSATHOCTH HACTYILICHUS
COOBITUI B MPOCTEHHIMX MNPAKTUYECKUX CHUTYalUsX W OCHOBHBIE XapaKTEPUCTHKU CIy4alHBIX
BEIINYUH;

° BJIAACHUC HABBIKAMHW HCIIOJIB30BAHWS T'OTOBLIX KOMIIBIOTCPHBIX HPOTpaMM IIPpU PCIICHUU
3aaad.

B pabouyro mporpamMmy BKIIOYEHO COJEp)KaHUE, HANpaBleHHOE Ha (OpMHUpOBAHHUE Y
CTYJICHTOB KOMIIETCHIIUM, HEOOXOMMMBIX s KadecTBeHHOro ocBoeHus [ITICC3 wna 0aze
OCHOBHOTO 001I[ero o0pa3oBaHUs C MOJNyYEHHEM CpEeIHero olmiero oOpa3oBaHUS - MPOTPaMMBbI
MOATOTOBKHU CIICIIMAJINCTOB CPETHETO 3BEHA.



1.1. OO0was XxapaKTepUCTUKA Y4eOHOU AMCIUILIMHbI

«MaTeMaTHuKa».

MaremaTrka sBisercss (yHIAMEHTalIbHOM 00Ieo0pa3oBaTeNbHON JUCHUIUIMHOM €O
CIIO)KUBLIMMCS ~ YCTOMYMBBIM  COJIEpKaHMEM M OOIMMHU TpeOOBaHUSAMH K IOATOTOBKE
o0yyarouuxcsi.

B mpodeccuonanbHblx 00pa3oBaTeIbHBIX OPraHU3alUsIX, PeAIN3YIOIIUX 00pa30BaTEIbHYIO
nporpamMMmy cpeanero oomiero obpasoBanusi B mpenenax ocBoenust [IIICC3 na 6aze OCHOBHOTO
o0miero o0pa3oBaHusl, N3yYeHNE MAaTEMATUKU UMEET CBOU OCOOEHHOCTH.

OOmrre nenu U3ydeHusl MaTeMaTHKH TPAAULIMOHHO PEANHU3YIOTCS B YETHIPEX HAIpaBJICHUSIX
- oOuiee mnpencraBieHHe 00 HUAEAX M METOAAX MAaTeMaTHKH, WHTEUIEKTyalbHOE Ppa3BUTHE,
OBJIa/IeHUE HEOOXOMMBIMH KOHKPETHBIMU 3HAHUSIMUA U YMEHHSIMU, BOCITUTATEIbHOE BO3/ICHCTBHE.

[Ipodmnnzanus uenel mareMaTHUeckoro oOpa3oBaHUs —OTpa)kaeTcsi Ha  BbIOOpe
NPUOPUTETOB B OpraHM3aluu ydeOHOH jesTenbHOCTHM oOyuarommxcs. [l TexHu4yeckoro,
COLMAJIbHO-9KOHOMHYECKOro npoduieid npodeccuoHaabHOro o0pa3oBaHUs  BBIOOp — Liesel
CMEIAaeTcss B MParMaTHYeCcKOM HANpaBJIE€HUH, NPEIyCMAaTPUBAIOLIEM YCUJIEHHE WM pacHIMpEHUe
IPUKIAJHOTO  XapakTepa H3Y4YeHMs MAaTeMaTHKHM; I[PEHMYIIECTBEHHONM OpUEHTAllMH Ha
QITOPUTMUYECKUI  CTUIb  MO3HABATEIbHOM  JesATeNbHOCTH.  Jlis  ryMaHuTapHOro U
€CTeCTBEHHOHAYYHOr' 0 npoduiei npodeccuoHanbHOro o0pa3oBaHus 0oJiee XapaKTepHBIM SBJISIETCS
yCHIJICHUE OOIIEKYIbTYPHON COCTABJISIFOIICH YU4COHON TUCIUIUIMHBI C OPUCHTAIIUEH HAa BU3YAJIBHO-
00pa3HbIi U JTOTHYECKU CTHUIIH Yy4eOHOM paboThI.

B coorBerctBuu ¢ mnpusstoi Konnenmuei pa3BUTHS MaTeMaTH4YEeCKOIo 0Opa3oBaHUS B
Poccuiickoit ®enepanuu, MmMareMaTHuecKoe OOpa30BaHUE peLIaeT, B YAacTHOCTH, CIEIyHoIue
KJIFOUEBBIE 33]1aUU:

«IPEeIOCTaBIATh  KaXJA0My  OOydaromemycss BO3MOXHOCTb  JIOCTHIKEHHUS  YPOBHS
MaTeMaTUYeCKUX 3HAaHUH, HEOOXOIMMOTO ISl TalIbHEeUIIEeH YCTICIIHON KU3HU B OOIIECTBEY;

«obecnieunBaTh HEOOXOIAMMOE CTPAHE YHCIIO BBITYCKHMKOB, MaTeMaTHyecKas MOJrOTOBKa
KOTOpBIX JOCTaTOYHa JUIsl MPOJOJKEHUS OoOpa3oBaHMsI B pa3IMYHBIX HANpaBICHUSIX W IS
IIPAKTUYECKOM  ACATENBHOCTH, BKIIOYAass  IPENOJAaBAHME  MATEMaTHKH, MaTeMaTU4YECKUe
uccienoBanusi, padboty B chepe HHPOPMAIIMOHHBIX TEXHOJIOTHH U AP.»;

«B OCHOBHOM 0O0ILIeM M cpegHeM o0meM o0pa3oBaHUU HEOOXOAMMO IPEIyCMOTPETh
MOJrOTOBKY OOYyYarolUMxcs B COOTBETCTBUM C MX 3allpocaMU K YPOBHIO IOJATOTOBKH B cepe
MaTeMaTHYeCKOro 00pa3oBaHUs.

CoOOTBETCTBEHHO, BBIJCNAIOTCS TPU  HampaBiIeHUs TpeOOBaHMM K  pe3ysibTaraM
MaTeMaTHYeCcKOro o0pa3oBaHus:

1) TmpakTUKO-OPHEHTHPOBAHHOE MaTeMaTH4YeCKoe 00pa3oBaHue (MaTeMaTHKa JUIsl )KU3HH );

2) MaremaTuKa JJIs UCTIOJIb30BaHUs B TPO(dEecCcHy;

3) TBOpUYECKOE HamlpaBlieHHE, Ha KOTOPOE HAllEJIEHBI T€ 00yYaroUIrecs,, KOTOpbIe MIIAHUPYIOT
3aHUMAaTbCs TBOPYECKOM M MCCIe10BaTEeIbCKOW paboTO B 00IaCTH MaTeMaTUKU, (GU3UKH,
SKOHOMMKH U JPYruX 001acTaX.

OTH HampaBlIeHHs pealu3yloTcss B JAByX Oyokax TpeOoBaHMH K pe3yjbTaTam
MaTeMaTU4eCcKOro oOpa3oBaHMs.

BbImycKHUK Hay4MTesl: A HUCIOJIB30BaHUS B TOBCEAHEBHOM JKU3HU M OOecredeHus
BO3MO)XHOCTH YCIHEIIHOTO MPOJOJIKEHHUsI 00pa30oBaHUS IO CIEHUATbHOCTSM, HE CBSI3aHHBIM C
IIPUKJIATHBIM UCIIOJIB30BAHUEM MAaTEMAaTHKH.

BbINyCKHUK ~ MOJYYMT BO3MOKHOCTH HAYUYMTBCSl: JUII  Pa3BUTUS  MBIIJICHMUS,
UCIIOJIb30BaHUS B TIOBCEAHEBHOM JKU3HU M 00ecreueHHs] BO3MOKHOCTH YCIEIIHOTO MPOJOIKEHUs
00pa30BaHMs MO CHEIHATBHOCTSIM, HE CBSI3aHHBIM C MIPUKJIAJHBIM HCIIOIb30BAaHUEM MAaTEMAaTHKHU.

B cootBerctBun ¢ @enepanbHbiM 3akoHOM «OO6 o6pazoBanun B P®» (cr. 12 m. 7)
OpraHMu3aIy, OCYIECTBISIONINE 00pa30BaTEIbHYIO JEATEIbHOCTh, PEAU3yIOT 3TH TpeOOBaHUS B
00pa3oBaTeIbHOM IMIpOIECCE € YYETOM HACTOAILIEH NpUMEpHOH OCHOBHOHM 00pa3zoBaTeabHOM
IporpaMMbl Kak Ha OCHOBE Y4YeOHO-METOAMYECKUX KOMIUIEKTOB COOTBETCTBYIOLIEIO YpPOBHS,
Bxomsamux B DenepanbHblii mepedeHb MuHHCTEpCTBa 00pa3oBaHMs W Hayku Poccuiickoit
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Oenepanyiv, TaKk U ¢ BO3MOXKHBIM HCIIOJIH30BAaHHEM HHBIX HMCTOYHUKOB YyueOHOW WHGOpMAIuu
(yueOHO-MeToANMYeCKHEe TOCOOHs, 00pa30BaTeIIbHBIC TOPTAIBI U CAUTHI U JIP.)

Ilenm ocBoeHmsi mporpamMmbl 0a30BOrO0  ypOBHS — oOOecrleueHue BO3MOKHOCTH
UCIIOJIb30BaHUSI MAaTEMaTHYECKUX 3HAHWUN M YMEHHH B IOBCEIHEBHOW >KM3HH M BO3MOXKHOCTH
YCHEIIHOTO TPOJOJDKEHUST 00pa3oBaHUsS MO CHEIUAIBHOCTSIM, HE CBS3aHHBIM C TPUKIATHBIM
UCTIOJIb30BAHUEM MaTEMATHKH.

N3ydyenne maTeMaTuku Kak NmpoduibHOW 00IIe00pa3oBaTenbHOM YUEeOHON TUCIUILINHBI,
YUUTBIBAIOIICH crielM(HUKY OCBauBaeMbIX CTYJIECHTaMH crienuaibHOcTH Kommepius (1o oTpacism),
obecrieunBaeTcs:

- BBIGOpOM Pa3IMYHbIX TOAXOA0B K BBEICHHIO OCHOBHBIX HOHSITI/If/’I;

- dbopMHUpOBaHHEM CHCTEMBI Yy4eOHBIX 3aJaHuii, oOecrneunBarOmMX AP PEKTUBHOE
OCYIIECTBIICHUE BBIOPAHHBIX LIEJICBBIX YCTAHOBOK;

- o0oraiieHleM CIeKTpa CTHIICH y4eOHOH JesTeIbHOCTH 32 CYET COTJIAaCOBAHUS C BELyIIUMH
NEeSITeIbHOCTHBIMU XapaKTepUCTUKaMH BEIOPAHHON CHELIMAIbHOCTH.

[IpodunbHas cocTaBisionIas OTPaXaeTcsl B TPEOOBAHUAX K MOATOTOBKE OOYYarOIIUXCS B
YacTH:

- o0ImIell cHUCTeMbl 3HAHWI: coJepXKaTelbHble NMPUMEPHI HCIIOIB30BAaHUS MATEMaTHUYECKUX
uzel 1 METOoJI0B B PO ECCUOHATIBHOM 1A TEIbHOCTH;

- YMGHHﬁI pa3jinuue B YPOBHC Tpe60BaHHfI K CJIIO)KHOCTH IIPUMCHSACMBIX aJITOPHUTMOB;

- [IPaKTUYECKOI0 HCIOJIb30BaHUSI NPUOOPETEHHBIX 3HAHUNW M yYMEHHMH: WHIUBUAYAIbHOIO
y4eOHOTo OMNbITa B IMOCTPOCHUM MATEeMaTHYECKUX MOJeNell, BBINOJHEHUH HCCIeI0BaTEIbCKIX
IIPOEKTOB.

Takum oOpa3oM, peanu3zanus coAepXkKaHUsA Y4eOHOM IUCHMIIMHBI OPHUEHTHpPYET Ha
NPUOPUTETHYIO POJIb MPOLECCYATBHBIX XapaKTEPUCTUK YUeOHOH pabOThI, 3aBUCSIIUX OT PO
npoeCCHOHATIBHOIO  00pa30BaHUs, IOJXYYEHHUS ONbITA MCIOJb30BaHHUA MaTEeMAaTUKU B
COJepKATENBHBIX W MPO(ECCHOHATBFHO 3HAYMMBIX CUTYalUsX [0 CpPaBHEHHIO C (OpPMaIbHO-
YPOBHEBBIMH Pe3yJIbTAaTUBHBIMU XapAKTEPUCTUKAMHU O0YUYEHUSI.

Copepxanve y4yeOHOM JUCUMIUIMHBI pa3pabOTaHO B COOTBETCTBUM C OCHOBHBIMHU
coJiepKaTeIbHBIMU JIMHUAMHU 00Y4YEeHUSI MaTeMaTHKe:

- anreOpandeckas JMHUSA, BKJIIOYAIOLIAs CUCTEMATH3aLMIO CBEJCHMH O 4YHCaX; U3yuyeHHe
HOBBIX M 00OOIIEHHE paHee M3YyYEHHBIX omepauuil (BO3BEICHHE B CTENEHb, U3BJICUCHUE KOPHS,
JorapupMHpOBaHUE, CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC U OOpaTHbIE K HUM); U3yYEHHE HOBBIX
BUJIOB YHCIIOBBIX BBIPQXXEHMH U (OpPMYJ; COBEpIICHCTBOBAHHWE IMPAKTUUECKUX HABBIKOB U
BBIYUCIIUTENLHON KYJIbTYpPbI, PACHIMPEHHE M COBEPIICHCTBOBAHUE alreOpandeckoro ammapara,
c(OpMUPOBAHHOTO B OCHOBHOH IIKOJE, U €ro NPUMEHEHHE K PEIICHUI0O MaTeMaTH4YeCKHX U
MIPUKIIAJHBIX 33]1a4;

- TEOPETUKO-PYHKIIMOHANbHASL JIMHUS, BKJIIOYAIOIIAs CHUCTEMATHU3allMI0 M pacllipeHHe
CBE/IEHUI 0 (YHKLHMSAX, COBEPLIEHCTBOBaHME I'pa)UUYEeCKUX YMEHHH; 3HAKOMCTBO C OCHOBHBIMU
UAeIMH M METOJaMH MaTeMaTHYeCKOro aHajau3a B 00beMe, IO3BOJISIOIIEM HCCIEA0BaTh
JlIeMEHTapHble (YHKIMM M pelarbh MpoCTeHIlne reoMeTpuueckue, (usnyeckue U apyrue
IIPUKIIAIHBIE 33]1a4H;

- JUHUS ypaBHEHWH M HEPaBEHCTB, OCHOBAaHHAs Ha IIOCTPOEHUU U HCCIEIOBAaHUU
MaTeMaTHYeCKUX MOJEJeH, mepecekaronascs ¢ aaredpandyeckoil M TeopeTHKO-()yHKIIMOHAIBHON
JUHUSMH M BKJIIOYAIONIAs pPa3BUTHE M COBEPLICHCTBOBAHME TEXHUKU alreOpanvecKkux
npeoOpa3oBaHuil Ui pelIeHUs] ypaBHEHHM, HEPaBeHCTB M cHcTeM; (popMHUpOBaHUE CHOCOOHOCTH
CTPOUTH U UCCIIEIOBATh MPOCTEHIINE MaTEMAaTUYECKUE MOJIENIN P PELIEHUH NMPUKIAJAHbIX 33]a4,
3aJa4 U3 CMEKHBIX U CIIELUAIbHBIX TUCIHILINH;

- reoMeTpuyecKas JIMHUS, BKJIIOYAOIlas HarjsAHbIE MPEICTaBICHHS O MPOCTPAHCTBEHHBIX
¢urypax u u3ydeHue X CBOMCTB, (POPMHUPOBAHUE M PA3BUTHE MPOCTPAHCTBEHHOTO BOOOpaKEHUS,
pa3BUTHE CIOCOOOB I'€OMETPUUYECKUX HM3MEPEHUH, KOOPAMHATHOTO M BEKTOPHOTO METOJOB IS
pelIeHUs: MaTeMaTHUYeCKUX U MIPUKIIAIHBIX 3a/1a4;



- CTOXacTUYecKas JIMHMS, OCHOBaHHas Ha pa3BUTUU KOMOMHATOPHBIX  yYMEHHH,
MPEJICTABICHUA O BEPOSTHOCTHO-CTATUCTHYECKHUX 3aKOHOMEPHOCTSX OKPY)KAIOIIIEr0 MUPA.

Pazgensbl (TeMbI), BKIIIOUEHHBIE B COJEpP)KaHHE y4EeOHOW TUCIUTIIIMHBI, SIBISIOTCS OOIIUM
JUIs BeexX npoduiieit nmpodeccuoHaibHOro 00pa3oBaHus U MPU BCeX 00beMax yueOHOTO BpEMEHH.

N3yyenne oOmieo6pa3oBareabHO yueOHONW AUCUUILIMHBL «MaTemaTHKay 3aBepliaeTcs
MOJIBEJICHUEM HTOTOB B (pOpMe dK3aMEeHa B paMKaX MPOMEKYTOYHOW aTTeCTAallMd CTYACHTOB B
nporiecce ocBoeHus ocHoBHOM TTIICC3 ¢ monmydenuem cpeaHero o0iiero oopa3oBaHusl.

B pasmene mnporpammbl «CoxaepkaHue y4eOHOW MUCHUIUITMHBD) KYPCHBOM BBIJCIICH
MaTepuai, KOTOPbIM MPU U3yYeHUU MAaTEeMAaTUKH KOHTPOJIIO HE MOJICHKHUT.

1.2. MecTo y4eOHOM AUCLIUILIMHbI B y4€eOHOM IJIaHe

VYyeOnast nucruruimHa «MaTtematukay SBISICTCS Y4YEOHBIM MPEIMETOM 00s3aTeNbHOM
npeaMeTHou oomactu «Matematuka u uapopmarukay OI'OC cpegnero odiero oo6pazoBaHus.

B nmpodeccronanbHbIX 00pa30BaTENbHBIX OPraHU3alUAX, PEATH3YIOINUX 00pa30BaTEIbHYIO
nmporpammy cpenHero obmero oopa3oBanus B npeaenax ocBoeHus IIIICC3 Ha 6a3e OCHOBHOTO
obmiero obpa3oBanusi, yueOHasi AucUUIUIMHA «MaTeMaTHKay H3ydaeTcss B 00meo0pa3oBaTeIbHOM
nukie yueonoro miuana [IIICC3 Ha 6a3ze ocHOBHOTO 00111er0 00pa3oBaHus ¢ MOTyUYEHUEM CPEIHEro
o01ero oopa3oBaHusI.

B yuebnbix mnanax [MIICC3 yuyebnasa nucuuruimHa « MaTemMaTukay BXOAUT B COCTaB OOLIUX
0011e00pa3oBaTeabHbIX Y4YE€OHBIX IUCHUIUIMH, (OPMHUpPYEMBIX U3 00s3aTEIbHBIX IPEIMETHBIX
obnmacreit PI'OC cpemnero oo6Omero oOpazoBanus, i crenuanbHocTd 40.02.01 IlpaBo wm
OpraHu3aIMs COIMAIBHOTO 00CCTICUECHHS.

1.3. Il1aHupyemblie pe3y/bTaThl 0CBOEHUA YUEOGHOH AU CIUILIUHBI

OcBoenue cojepkanusi yueOHOM AUCHUIUIMHBI «MaTtemMaTuka» 00eCleunBaeT JTOCTHKEHUE
CTYZAEHTaMH CIIEAYIOUIUX TUIAHUPYEMBIX PE3YyJIbTaTOB:
JUYHOCHIHBIX.

° c(hOPMHUPOBAHHOCTh TPEACTABICHUI O MaTeMaTHKE KaK YHHMBEPCAJIBHOM S3bIKE HAYKH,
CPEIICTBE MOJICTTUPOBAHHUS SIBJICHUN U TIPOIIECCOB, 00 UAESIX U METOAaX MaTeMaTUKH;

° MOHMMAaHWE  3HAYUMOCTH  MATeMaTUKU I HAy4YHO-TEXHHYECKOro  Iporpecca,
c(OpMUPOBAHHOCTh OTHOIICHUS K MaTEMAaTHKE KaK K YacTH OOIIEYEIOBEYECKOM KYIbTyphl Uyepes
3HAKOMCTBO C UCTOPUEN Pa3BUTHS MAaT€MaTUKH, YBOJIOLMEN MaTEMAaTHYECKUX HICH;

° pa3BUTHE JIOTUYECKOTO MBILIUIEHHS, TPOCTPAHCTBEHHOTO BOOOPAXXEHUs, aIrOPUTMHUECKON
KyJbTYpbl, KPUTUYHOCTH MBIIIJIEHUS] HA YPOBHE, HEOOX0AUMOM JUIsl Oy Tyiiel npogeccuoHanbHON
JeSITeIbHOCTH, AJIS POJIOJDKEHUS 00pa30BaHMs U caMOOOpa30BaHMUS;

o OBJIAACHUC MATCMATUYCCKMMU 3HAHUAMHU U YMCHUAMMU, H€06XOHI/IMBIMI/I B HOBCC)IHCBHOﬁ
KHU3HH, JJIS  OCBOEHHMS CMEXHBIX €CTECTBEHHOHAyuYHBIX JMCUUIUIMH W JUCLMIUIMH
npodecCHoHaNbHOTrO IMKJIa, JUIsl TOJdydyeHUs oOpa3oBaHMs B 00JacTsIX, HE TPeOyIOLIUX
yriay0JeHHON MaTeMaTHYeCcKol MOJATrOTOBKH;

L TOTOBHOCTh W CIIOCOOHOCTh K O0Opa3oBaHWIO, B TOM YHCIE CaMOOOpa3OBaHHWIO, Ha
MPOTSKEHUH BCEH KU3HU; CO3HATENBHOE OTHOIIIEHUE K HEMPEPHIBHOMY 00pa30BaHUIO KaK yCIOBHUIO
yCHEenrHou mpohecCHOHATHHOM U 00IIECTBEHHOM IEATETLHOCTH;

L TOTOBHOCTh M CIOCOOHOCTh K CAaMOCTOATEIbHOW, TBOPUECKONH U OTBETCTBEHHOU
JIeATEIIbHOCTH;
o TOTOBHOCTh K  KOJUIEKTUBHOM  paboTe, COTPYAHHYECTBY CO CBEPCTHUKAMU B

o0pa3oBaTeNbHOM, OOIIECTBEHHO IOJE3HOM, Y4eOHO-MCCIeA0BaTENbCKOM, MPOEKTHOW M JIPYTHX
BUJAX JIEATEIILHOCTH;



OTHOIICHHUEC K HpO(l)eCCI/IOHaHBHOfI ACATCIIBHOCTH KaK BO3MOXHOCTHU Yy4YaCTHA B PCHICHUH

MemanpeOMemetx:

JUYHBIX, OOIIECTBEHHBIX, TOCYIaPCTBEHHBIX, OOIIEHAIIMOHATBHBIX TPOOIIEM;

MertanpeameTHble  pe3ysbTaThl OCBOEHHUS OCHOBHOM 00pa3oBaTelbHOM MPOrpaMMBI

NpPEJCTAaBIICHbI TPEMs I'PYIIaMU YHUBEPCAIBHBIX YUeOHBIX aeicTBuil (YV/]I).

KoMmyHHKaTHBHBIE PeryasiTuBHBIE IMo3naBaTenbHBIE
YV YV YY1
BbInycKHHK HAYYHTCS: BbINyCKHHK HAYYHTCS: BbINyCKHHK HAYYHTCS:
OCYIIECTBIISATH  JICJIOBYIO CaMOCTOSITEIILHO UCKaTh ¥ HAXOIWUTh
KOMMYHHUKAIIMIO KaK Co OTIpeNeNATh eIy, 000011IeHHBIC CTOCO0BI
CBEPCTHUKAMHU, TaK U CO 3ajaBaTh MapaMeTpbl H pelleHus 3anad4, B TOM
B3pOCJIBIMU  (KaKk BHYTpPH KPUTEPUHU, IO KOTOPBIM qHucIe, OCYIIECTBIISATh
00pa3oBarTebHO MOXKHO OHPEIEIUTh, YTO Pa3BepHYTHI

OpraHM3aluu, Tak 1 3a ee
npeaesiaMm),  Moa0upPaTh
MMAPTHEPOB IS AEJIOBOU
KOMMYHHKAIIUU UCXOJIS U3
COOOpaKCHHMIA
PE3yNbTaTUBHOCTH
B3aMMOJICHCTBUS, a He
JIMYHBIX CUMIIATH;

npu OCYIIIECTBIICHUU
rpynmnoBoil paboTsl OBITH
KaK PYKOBOIHTENEM, TaK U
YWIEHOM  KOMaHAbl B
pasHbIX possiX (TeHepaTop
uaeH, KPUTUK,
UCIIOJIHUTED,
BBICTYNAIOIUI, dKCIEPT U
T.1.);

KOOPJAMHUPOBATh "
BBIIIOJIHATH ~ paboTy B
YCIIOBUSX peaJIbHOTO,
BUPTYaJIbHOTO u
KOMOHWHHUPOBAaHHOTO
B3aMOJCHCTBUS;

pasBepHYTO, JIOTHYHO W

TOYHO  M3JIaraTb  CBOIO
TOUKY 3peHHs c
UCMOJIb30BaHUEM
aJIeKBaTHBIX (YCTHBIX W
MUCHMEHHBIX)  SI3BIKOBBIX
CPEICTB;

pacro3HaBaTh
KOH(JIMKTOT€HHBIE
CUTYyaIHH "
MIpeJOTBpaIaTh
KOH(IIMKTBI 110 170:¢
aKTUBHOMN ¢assl,
BBICTPAWBAaTh JIEIOBYIO W
00pa3oBaTeNbHYIO

LIEJIb IOCTUTHYTA;
OIICHHUBAThHb BO3MOXHBIC
MOCIEICTBUSA JTOCTHKCHMS
MOCTAaBJICHHONM 1IIeNM B

JIEATENBHOCTH,
COOCTBEHHOM JKW3HA WU
KU3HUA OKPYIKaIOIIHUX

JII0JIeH, OCHOBBIBAsICh Ha
COOOpaKECHHUAX OTUKH U

MOpaJIH;
CTaBUTh u
dbopMynupoBarthb
coOCTBEHHBIC 3a7aud B
o0pa3oBaTenbHOU
JEeSATCIIEHOCTH "
KU3HCHHBIX CHTYaIIUsX;
OLICHUBAaTh PECypChl, B

TOM YHUCIIC BpeMA n
APYru€ HEMATCPUAJIbHBIC

pecypcebl,  HEoOXOIUMbIe
TUTST JOCTHKEHUS
MIOCTaBJICHHOM IIEIIH;
BBIOMpATh IIyTh
JOCTHKEHUS e,
IUTAHUPOBATh  pEIIeHHE
MIOCTaBJIEHHBIX 3amad,
ONITUMU3HPY S
MaTepuaIbHbIe u
HeMaTepHaIbHbIE
3aTpaThl;
OpraHU30BBIBATH

3¢ eKTUBHBIN ITOUCK
peCypcoB, HEOOXOIUMBIX
e JOCTDKEHUS
MOCTaBJICHHOW 1eNH;
COIOCTABIIATh
MONTyYSHHBI  pe3yJIbTar
JeSITeIbHOCTH C

WH(POPMAIIMOHHBIA TTOUCK
U CTaBUTb Ha €ro OCHOBE
HOBBIE (yueOnble u
II03HABATEJIbHBIC) 3a/1a4H;
KPUTUYECKH OLEHUBATh U
UHTEPIPETHPOBATH
UHPOPMALIMIO € Pa3HbIX
MO3UIMH, paclo3HaBaTh U
(hbukcupoBaTh
IPOTHBOPEYHSI B
UH(POPMALIMOHHBIX
UCTOYHUKAX;
UCTIOJIB30BaTh Pa3IMYHBIC
MO/JIEJIbHO-CXEMaTUYEeCKHe

cpencraa JUIS
IIPEJCTaBICHUS
CYIIECTBEHHBIX CBS3EH U
OTHOLIEHHUH, a  TaKke
MIPOTUBOPEUMH,
BBISIBJICHHBIX B
MH(}OPMALIMOHHBIX
VCTOYHUKAX;

HaXoOAWTb W TPUBOJUTH
KPUTUYECKHE apIyMEHTHI B
OTHOILLIEHUU JEUCTBUH U
CYKJICHUU Ipyroro;
CIIOKOMHO M Pa3syMHO
OTHOCHTBCS K
KPUTHYECKUM 3aMEYaHUsIM
B OTHOIIEHUHU
COOCTBEHHOTO CYXKICHHS,
paccmaTtpuBaTh HMX  Kak

pecypc COOCTBEHHOTO
pa3BUTHS;

BBIXOJIUTH 3a pPaMKu
yuyeOHOro nmpenMera H
OCYIIECTBIISATh

LICJ'ICHaHpaBJICHHHﬁ ITOUCK
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KOMMYHUKAaIUIO, n3oeras MOCTaBJICHHOM 3apaHee BO3MOXKHOCTEH JJIA

JUYHOCTHBIX ~ OIIEHOYHBIX EIBIO. HIXPOKOTO nepeHoca
CYXJICHUI. CpeACTB W CIOCOOOB
JIeHCTBHS,
® BBICTPaMBaThH
WHAUBUIYTbHYIO
00pa3oBaTeNbHYIO

TPAaCKTOPHUIO,  YUUTHIBAs
OTPAaHUYCHHUSI CO CTOPOHBI
IpPYTUX  YYaCTHUKOB U
pecypCHbBIC OTpaHUYCHUS;
® MCHATh U  yJACPKUBATH
pasHbie MO3HUIIAH B
IMO3HABaTCIILHOM
JIeSITENILHOCTH.

YMEHHUE CaMOCTOSITEIIBHO ONPEIEIATh LEIU ACSITEIbHOCTU U COCTABIISTH IUIAHbI ACSITEIIBHOCTH;
CaMOCTOATENIBHO OCYILIECTBIISTh, KOHTPOJIUPOBATh U KOPPEKTUPOBATH JIESITEIBHOCTD;
HCII0JIb30BaTh BCE BO3MOKHBIE PECYPCHI ISl JOCTUKEHHUS IOCTABICHHBIX LIEJIEH U pean3aiin
MJIAHOB JICSITEIBHOCTH; BBIOUPATh YCIICIIHbBIE CTPATETUU B PA3JIUYHBIX CUTYAIIHSIX;

yMEHHE MPOIYKTUBHO OOIATHCS ¥ B3aUMOJICHCTBOBATH B IMPOIECCE COBMECTHOM ESITEIIbHOCTH,
YYUTHIBATh MO3UIIUU JPYTUX YYACTHUKOB JIEATENBHOCTH, 3 (PEKTHBHO pa3pemiaT KOHPIUKTHL;
BJIa/ICHUE HaBBIKAMH IMO3HABATEIHHON, yUeOHO-UCCIEA0BATEIBCKON U MTPOESKTHOM
JESITEIILHOCTH, HABBIKAMU Pa3pelieHs Mpo0JIeM; CIIOCOOHOCTh U TOTOBHOCTH K
CaMOCTOSTEIbHOMY IIOMCKY METOJIOB PEILICHUS PAKTUYECKUX 3a7a4, IPUMEHEHUIO Pa3JInYHbIX
METOJIOB [TO3HAHUS;

TOTOBHOCTB U CITOCOOHOCTH K CAMOCTOSITEIbHOM HH(POPMAIIMOHHO MO3HABATEIHHOM
JeSITeIbHOCTH, BKJIIOYasi yMEHHE OPUEHTUPOBATHCS B PA3IMYHBIX HCTOYHHUKAX WH(POpMAIIUH,
KPUTHYCCKH OIICHUBATHh W HHTEPIPETHPOBATH HH(POPMAIIHIO, TOTYIACMYIO U3 Pa3IHIHbIX
HMCTOYHHMKOB;

BJIaJICHUE S3BIKOBBIMU CPEICTBAMU - YMEHHUE SICHO, JIOTUYHO U TOYHO M3JIararb CBOX TOUKY
3pEHUs, UCTOJIb30BATh A/ICKBATHBIE SI3BIKOBBIE CPECTBA;

BJIaJICHUE HABbIKAMHU MTO3HABATEIHLHON pedIeKCHH KaKk OCO3HAHUSI COBEPIITAEMBbIX JEHCTBUN U
MBICJIUTEIIbHBIX ITPOLECCOB, UX PE3YJIBTATOB U OCHOBAHUM, I'PAHUL] CBOETO 3HAHUS U HE3HAHUS,
HOBBIX MTO3HABATEIBbHBIX 3a/1a4 U CPEJICTB UX TOCTHKEHUS,

1EJICYCTPEMIICHHOCTh B TIOMCKAX M MPUHSTHH PEIICHUN, COOOPa3UTEIHLHOCTh M MHTYHUIINS,
Pa3BUTOCTH MPOCTPAHCTBEHHBIX MPECTaBICHUH; CTOCOOHOCTh BOCIPUHUMATH KPacoTy U
TapMOHHUIO MHUPA;
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TpeboBanusi K MpeAMeTHBIM pe3yJIbTaTaM OCBOCHHsI 0a30BOro Kypca MaTeMaTHKa JIOJKHbBI OTPaXKaTh!

Paznen 1. BbINyCKHUK HAYYUTCS I1. BoINyCKHMK MOJYYUT BO3MOKHOCTh HAYUMTHCS
Hean ocBoeHust Jl1g cnosib30BaHus B IOBCEIHEBHOM KU3HU U na pazeumus MbluieHus, UCNONb308AHUS 8 NOBCEOHEBHOU IHCUSHU
npeaMmera o0ecrniedeHrs BO3MOKHOCTH YCIICITHOTO MTPOJODKEHUS u obecneyerus 603IMOACHOCMU YCREUHO20 NPOOOINHCEHUSI 00PA308aHUSL NO

06pa30BaHI/ISI 10 CIICHUMAJIBHOCTAM, HE CBA3aHHBIM C
IIPUKIAAHBIM HCIIOJIB30BAHUEM MaTEMAaTUKHU

cneyuatbHoCmsAm, He C6A3AHHbIM C npumadelM UCnoJjib306aruem
mamemamuKku

TpeOoBanusi K pe3yjabTaram

Dnemenmut meopuu
MHOJICecme u

OnepupoBarh Ha 6a30BOM ypOBHE MOHATUAMU: KOHEUHOE
MHOYECTBO, 3JIEMEHT MHOXKECTBA, IOJIMHOXECTBO,

Onepupoeamb NOHAMUAMU. KOHEYHOE MHOIMCECMB0, DIEMEHM
MHOOHCECMEBA, nOdMHOOfC@CWlGO, nepecedernue u 0bveounenue

Mamemamuyueckou | niepecedceHue U 00beAMHEHUE MHOXKECTB, YNCIIOBBIC MHOIHCECMB, YUCTI08bLE MHOMCECMBA HA KOOPOUHAMHOU NPSAMOL,
J102uKuU MHO’KECTBA HA KOOPAMHATHOM MPAMOH, OTPE3OK, ompe30K, UHmepeaJl, NOAYUHMEPEAl, NPOMEICYMOK C GbIKOJIOMOU
WHTEpBA; MOYKOU, epaghuueckoe npedcmasieHue MHONCECME HaA KOOPOUHAMHOU
OIepupoBaTh Ha 0230BOM YPOBHE MOHITHSIMH: HAOCKOCMU,
YTBCPIKACHUC, OTPULIAHUC YTBCPIKACHHN A, NCTUHHBIC 1 — onepupoeamv NOHAMUAMU. ymgep:)fcdeﬁue, ompuyanue
JIO’KHBIE YTBEPKACHMSI, IPUUNHA, CIEACTBUE, YACTHBIN VMBEPIHCOeHUsl, UCUHHBLE U JIONCHbLE YIMBEPHCOCHUS, NPUYUHA,
Clty4ail OOILETO YTBEPKACHHS, KOHTPIIPUMED; ceocmeue, YacmHulil CIy4al 00ue2o Yymeepicoenus, KOHmpnpumep;
HaXOJHUTh MepeceueHue U 00beTUHEHNE IBYX MHOXKECTB, —  nposepsamb NPUHAONENHCHOCHIb DNEMEHMA MHONCECTBY;
HPCNCTABICHHBIX rpel(bnqecmf Ha YHCIIOBOH MPAMOH; —  HaxoOoumu nepeceuerue u 00beOUHeHUe MHOJCECMS, 8 MOM YUCTe
CTPOUTL Ha HNCIOBOH IPAMOH MOAMHOKECTBO HHCIOBOTO NPEOCMABIEeHHbIX 2PApuUUecKuU HaA YUCTO0B0U NPIMOL U HA
MHOECTBA, 3aJJaHHOE TTPOCTEUIITUMH yCIOBUSIMU; KOOPOUHAMHOT NIOCKOCIUL
Pacro3HaBaTh JIOKHbBIE YTBEPIKIACHHUS, OLIMOKH B —  Npo60OUMb OOKA3AMENbHbIE PACCYHCOCHUS OISt 000CHOBAHUSL
pacCyXIECHHUSX, B TOM YHCJIE€ C UCIIOJIb30BAaHUEM UCTUHHOCTU YMBEpPAHCOCHUIL.
KOHTPIIPUMEPOB.
. B nosceomnesnoti scusnu u npu uzyuenuu Opyeux npeomemos:
B noscednestoll srcustu u npu usyenuu opy2ux —  UCNONB308aAMb YUCTOBbIE MHONCECMBA HA KOOPOUHAMHOU NPAMOU U
npeoyemos: . HAa KOOPOUHAMHOU NAOCKOCMU 0I5l ONUCAHUSL PealbHbIX NPOYECccos U
— WCIMOJIb30BaTh YUCIOBBIE MHOXKECTBA HA KOOPJAUHATHOU SGIeHuti:
Hp’IMOHUHM OMUCAHWS pealbHBIX HPOLECCOB 1 —  1pPoB0OUMb 0OKA3AMENbHBIE PACCYHCOCHUS 8 CUMYAYUSX
SBJICHHM, NOBCEOHEBHOU JHCUZHU, NPU PeULeHUU 3a0ay U3 OpyeUx npeomemos
— TPOBOJIHTH JOTHYECKHE PACCYKIAECHUS B CUTYaIUAX
MOBCEIHEBHON KU3HU
Yucna u OnepupoBath Ha 6a30BOM YPOBHE MOHSATHUSIMU: IEJI0€ C80600H0 onepuposams NOHAMUAMU. Yeloe YUCTO, 0eTUMOCMb Yucell,
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eblpasricenusn

YHCII0, IEIUMOCTh YUCEI, OOBIKHOBEHHASI IPOOD,
necsiTuuHas ApoOb, pallMOHAIIBHOE YKCIIO, TPUOIKEHHOE
3HAYEHUE YUCIIA, 9aCTh, JOJIsI, OTHOIICHHE, TIPOIICHT,
MOBBILICHUE U MTOHIKEHUE Ha 3a/IaHHOE YUCIIO POIICHTOB,
MacIrao;

orepupoBaTh Ha 0a30BOM YPOBHE MOHATHIMU: JIOTapUPM
qKClia, TPUTOHOMETPUYECKasi OKPYKHOCTb, TPalyCHas
Mepa yria, BeIMYiHa yTiia, 3aJ1aHHOT0 TOYKOM Ha
TPUTOHOMETPUIECKON OKPYKHOCTH, CHHYC, KOCHHYC,
TaHT€HC U KOTAHT€HC YTJIOB, UMEIOIIHUX MPOU3BOJIbHYIO
BEJIMYHHY;

BBITIOJHSATH apu(MeTHYecKue IeHCTBUS C LETbIMU U
paIMoHaIbLHBIMU YHCIIAMUY;

BBITIOJTHATH HECIIOKHBIE TPE0OPa30BaHUS YUCIOBBIX
BBIPKCHUH, COIEPIKAIIUX CTEIICHU YHUCEN, TUO0 KOPHU U3
Yyuce, TU00 JorapuMbl YHCEIT;

CpaBHHBAThH paIlOHATIBHBIC YHCIIa MEXKIY COOOI;
OILICHHUBATh U CPABHUBATH C PALIMOHAIBHBIMU YHCIAMHU
3HAYEHMS LIEJIBIX CTEIIEHEN Ynces, KOpHEW HaTypaJbHOU
CTETeHU U3 YHUCell, IOTapu(MOB UUCEN B MPOCTHIX
CITyJasix;

M300pakaTh TOYKAMU HA YUCIIOBOU MPSMOM LIeJIbie 1
parMoHaIbHBIC YHCIIA;

M300pakaTh TOYKAMU HA YUCIOBOM MPSMOI LIeJIble
CTCTICHH YHCell, KOPHU HATYPaJbHOM CTEIICHU U3 YHCe,
norapu@Mbl YHCeT B MPOCTHIX CIyYasx;

BBITIOJTHSATEH HECIIOKHBIC MTPEOOPA30BAHMS IIETTBIX U
JIpOOHO-palMOHAILHBIX OYKBEHHBIX BBIPAKEHU;
BBIp@XKaTh B MPOCTEUIITNX CITyYasX U3 PAaBCHCTBA OJHY
MIEPEMEHHYIO0 Yepe3 IPYyTHe;

BBIYHCIIATH B IIPOCTHIX CIyYasX 3HAUYCHUS YHCIIOBBIX H
OYKBEHHBIX BBIPOKEHUH, OCYIIECTBIISISI HEOOXOAUMBIE
MTOJICTAHOBKH U TIPpe00pa3oBaHMUS;

00bIKHOBEHHAs OpOOb, decAmuuHas Opobb, PaYyUOHAIbHOE YUCILO,

NPUOIUINCEHHOE 3HAYEHUE YUCTd, YACMb, O0JIS, OMHOUleHUe, NPOYeHMN,

nosvluleHue U NOHUMCEHUe HA 3A0aHHOe YUCTIO NPOYEHMOo8, Macumad,

NPUBOOUMb NPUMEPDL YUCEN C 3A0AHHBIMU CEOLICMEAMU OeTUMOCTIU;

onepupo8amv NOHAMUAMIU: 102APUDM YUCIA, MPUSOHOMEMPUYECKAS

OKDYAHCHOCMb, PAOUAHHAS U 2PAOYCHAS Mepa Y2id, 8eIUUHA Y2id,

3a0aHHO20 MOYKOU HA MPUSOHOMEMPUYECKOU OKPYICHOCMU, CUHYC,

KOCUHYC, MAH2EHC U KOMAHLEHC Y208, UMEIOUWUX NPOU3BOTbHYIO

BEIUYUHY, YUCTA € U T,

8LINOIHAMY apupmMemuieckue oeticmaus, couemas YyCmHble U

NUCbMEHHbLE NPUeMbl, NPUMEHSLSL NPU HEOOXOOUMOCIU BbIYUCTUMENbHbIE

ycmpoucmea;

HAXo0umbs 3Ha4eHUsi KOPHsA HAMYpPaibHOU CmeneHu, CMmeneHu ¢

PAYUOHANbHBIM NOKA3amesiem, 102apugma, ucnoiv3ys npu

HeobX00UMOCmU 8bIYUCTUMENIbHBLE YCIMPOUCMEA;

NONb308AMbCS OYEHKOU U NPUKUOKOU NPU NPAKMUYECKUX PACUemax,

nPOBOOUMb NO U3BECMHBIM (POPMYLAM U NPABUIAM NPeoOPA308aAHUS

OYKBEHHBIX BbIPANCEHUL, BKTIIOYAIOWUX CIMEeNeHU, KOPHU, Jl02apugmol u

mpuzoHomempudeckue QyHKyuu,

Haxooums 3Ha4eHUsl YUCI08bIX U OYKBEHHBIX 8bIPANCEHULL, OCYUWeCmEIss

Heobx00uMbvle NOOCMAHOBKU U NPeobPa308aHUsL;

—  U300padcamv cxemMamuiecku y2oi, 6eUYUHA KOMOPO20 8bIPpANXCEHA 8
2paodycax unu paouanax,

—  UCNOIB3068aMb NPU peuleHuU 3a0ad madIuyHble 3HA4e s
MPUSOHOMEMPULECKUX PYHKYUL YeN08;

—  GLINOAHAMb NEPEBOO GENUUUNBL Y2la U3 PAOUAHHOU MePbl 8 2PAOYCHYIO
u oopamuo.

B nosceonesnoii socuznu u npu uzyueHuu opyaux y4eoHvlx npeomemos:
BbINOJIHAMb OCUCMBUSL C YUCTOBbIMU OAHHBIMU NPU PeUleHUU 3a0ay
APAKMUYeCKo20 Xapakmepa u 3a0ay U3 paziuynslx ooiacmeri 3HAHUl,
UCRONBL3YSL NPU HEOOXOOUMOCTU CPABOYUHBLE MAMEPUATIbL U

BblUUCIUNIETIbHbLE ycmpoﬁcmea;
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n300pakaTh CXeMaTHUECKU YToJl, BEIMYHUHA KOTOPOTO
BBIpaXKEHA B Irpajlycax;

OLICHMBATbh 3HAKU CUHYCa, KOCUHYCAa, TAHT€HCA,
KOTaHT'€HCa KOHKPETHBIX yTJIOB.

B nosceonesnoti scuznu u npu usyuenuu opyeux yueOHulx
npeomemos:

BBITIOJTHATH BBIYUCIICHUS MIPU PEIICHUH 33124
MIPAKTUIECKOTO XapaKkTepa,

BBITIOJTHSATH MPAKTUYECKUE PACUETHI C UCIIOIb30BAHHEM
MIPY HEOOXOIMMOCTH CITPABOYHBIX MATEPUAIIOB U
BBIYHUCIUTENbHBIX YCTPOUCTB;

COOTHOCHUTH PEaJbHBIC BEJIMYNHBI, XapaKTCPUCTHKU
00BEKTOB OKPY’KAOIIEr0 MUPA C UX KOHKPETHBIMU
YHCIIOBBIMU 3HAYCHUSIMU;

UCIOJIb30BaTh METO/IbI OKPYTJICHUS, TIPUOTMKEHUS 1
MIPUKUIKY TIPU PEIICHUH MPAKTUICCKUX 3a]1a9
IIOBCEHEBHOW JKU3HU

OYeHUBAMb, CPABHUBAMD U UCNOTL306AMb NPU PEULeHUU NPAKMUYECKUX
3a0ay Yuci08ble 3HAUEHUs PeaibHbIX 8eIUYUH, KOHKDEMHble YUCTIO8ble
Xapaxkmepucmuku 006beKmos8 OKpyHcarouie2o Mupda

Ypasuenun u
Hepagencmea

Pemrate nmHeiiHbIE ypaBHEHMS 1 HEPABEHCTBA, KBA/IPaTHbIC
ypaBHEHHS;

pemiats jorapudmuyeckue ypasHeHus suga log, (bx +c¢) =
d v mpocTeiiye HepaBeHcTBa BUia log.x<d,

pelnaTh MoKasaTenbHble ypaBHeHus, Buaa a’™ = d (rae d
MO>KHO IPEJCTaBUTh B BUJIE CTEIICHU C OCHOBAHUEM @) U
MpoCTeHIINe HepaBeHCTBA BUJa @' <d  (r1e d MOXKHO
MPEJCTaBUTh B BHJIE CTENICHH C OCHOBAHUEM Q);.
MPUBOJNTEH HECKOJIBKO IPUMEPOB KOPHEW IPOCTEHIIIEro
TPUTOHOMETPUUYECKOTO YPaBHEHHUS BUAA: SINX = @, COS X =
a, tgx = a,ctgx = a, TIe a — TaOIMYHOE 3HAUCHUE
COOTBETCTBYIOLIEH TPUTOHOMETPHUECKON (DYHKITHH.

B nosceonesnoii srcuznu u npu uzyueHuu opyaux
npeomemos:

— Pewamb payuoHnanvHvle, nokasamenvhvle U 102apupmuyeckue
YpaeHeHus U HepaseHCmea, npocmeriuiue UpPayUoOHAIbHbLE U
MpUSOHOMEempuyecKue ypaeHeHUs, Hepasencmad U ux CUCmemyl,

UCNONBL308aMb MEMOObl peuleHUs: YPagHeHUll: npugederue K U0y

«npouseedeHUe pagHo HYII0» UL KYACHOE PAGHO HYIIOY, 3aMeHA

nepemeHHbIX;

UCNONBb308aMb MEMOO UHMEPBAN08 OISl PEULEHUs HePABEHCME,

—  UCNOIB3068aMb 2paAPuUecKull Memoo 01 NPUOTUNCEHHO20 peUuleHUs
YpaeHeHul U HepageHCcms,

—  u300padcamev Ha MPUSOHOMEMPUYECKOU OKPYHCHOCIU MHOHCECTNBO
peuienutl npocmetiuux mpueoHOMempuiecKux ypasHeHull u
HepageHCcma,

—  BbLINONHAMb 0MOOP KOPHEU YPASHEHU UNU PeUeHUl] HEPABEHCE &
coomeemcmeuu ¢ OONOIHUMENbHLIMU YCIOBUAMU U O2PAHUYEHUSMU.
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— COCTaBJIATH U pELIATh YPABHEHUS U CUCTEMBI
YPaBHEHUH IIPU PELIEHUN HECIIOKHBIX IPAKTUYECKUX
3a7a4

B nosceonesnoil scuznu u npu uzyueHuu opyaux y4ieoHvlx npeomemos:

—  COCMagnamy U peuams ypasHenus, CUcCmembl YPaeHeHUll U
HepaseHCmaa npu peueruu 3a0ay Opyeux y4eonvix npeomemos;

—  UCNOTIb308aMb YPAGHEHUSL U HEPABEHCMBA 0151 NOCMPOEHUSL U
UCCNe008aHUsL NPOCMEUUUUX MAMEMAMUYECKUX MOOeNell PealbHblX
cumyayuil Uiy NPUKIAOHbIX 3a0ay;

—  yMemb UHMEPNPemupoB8ams NOJIY4YeHHbI NPU PeUeHUU YPAGHEHUs,
HepaseHcmea Ui CUCmembl pe3yibmam, oyeHusamy e2o
npagoonooodue 8 KoHmexcme 3a0AHHOU PealbHOU CUMYAYUU UIU
NPUKIAOHOU 3A0a4U

Dyukyuu

OnepupoBarh Ha 6a30BOM YPOBHE MOHATUSMHU:
3aBUCUMOCTh BEJIMYMH, QYHKLUS, apTyMEHT U 3HaUeHUe
(byHKIMH, 00J1aCTh OTPEIEICHUS M MHOKECTBO 3HAUCHU I
GbyHKIMY, rpa@uK 3aBUCUMOCTH, TpaduK QYHKINU, HYITU
(GYyHKINH, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA, BO3pAacTaHUE
Ha YUCIIOBOM NPOMEXKYTKE, yObIBaHHE HA YHUCIIOBOM
IIPOMEXYTKE, HauOOoJIbIlIee U HAUMEHbIIIEE 3HAaUEHNE
(GYHKIMU Ha YMCIOBOM NPOMEXKYTKE, TepUOANYECcKast
GbyHKIUS, IEPUOT;

OIepUpOBATH Ha 6a30BOM ypOBHE MOHATUSAMU: psiMast U
oOpaTHast MPONOPIHMOHAILHOCTE JIMHEHHas1, KBaJpaTUyHas,
Jorapu@muyueckas U nokasarenbHasi pyHKINH,
TPUTOHOMETPHUECKUE (PYHKIINH;

pacrno3HaBaTh rpaQUKy 3JeMEHTapHbIX QYHKIUN: TPSIMON
1 00paTHOM MPOMOPIIMOHATBHOCTH, TNHEHHOM,
KBa/IpaTUYHOM, TorapuMHUUECKOl 1 IMOKa3aTeIbHOU
(GYHKUIMN, TPUTOHOMETPHUYECKUX (DYHKIIUIA;

COOTHOCHUTH T'paKH FJIE€MEHTAPHBIX (PYHKIMHA: IPSIMON 1
00paTHO# MPONOPIIMOHATHHOCTH, TNHEHHOM,
KBaJIpaTUYHOM, TorapuMUIecKoil 1 Moka3aTeabHOM
GyHKUMH, TPUTOHOMETPHUECKUX (QYHKIMNA ¢ popMyliami,
KOTOPBIMH OHH 33/1aHbI;

HaXOJUTh 1O rpaduky NpuOIMKEHHO 3HAUEHUS (PYHKIIUH B

Onepupoeamv NOHAMUAMIU: 3A6UCUMOCTb BEIUYUH, (DYHKYUS, apSYMEeHm
U 3Hauenue GyuKyuu, ob1acms onpeodeenHuss U MHOICeCmE0 3HAYEHUL
@dyHryuu, epaghux 3agucumocmu, epagux GyHKyuu, Hyau QyHKyuu,
NPOMENCYMKU 3HAKONOCMOSHCIEA, B03DACMAHUE HA YUCTO80M
npomexcymke, yovl8anue Ha YUCI080M NPOMeEXCYmKe, Hauboavuiee u
HauMeHbuee 3Havenue QYHKYUU Ha YUCI080M NPOMEICYMKE,
nepuoouyeckas QyHKyus, nepuoo, YemHas u HedemHas QYHKYuu,
ONepupoBamb NOHAMUSMU: NPAMAsL U 0OPAMHASL NPONOPYUOHAILHOCHIDb,
JIUHENHAsl, K8AOPAMUYHAS, 102APUPMUYECKas U NOKAZAMENbHAS
@yHKYuU, mpucoHomMempuiecKue QYHKYUuU,
— onpedensimv 3HAYEHUE PYHKYUU NO SHAUECHUIO APSYMEHMA Npu
PA3UUHBIX CNOCOOAX 3a0anust PyHKYUU,
—  cmpoums epaghuxu u3y4eHHuIxX QYHKYULL,
ONUCHIBAMb NO SPAPUKY U 8 NPOCMEUUUX CTYYAAX NO popmyie
nogeoeHue u c8olcmea QyHKYull, Haxooums no epapuxy QyHkyuu
HauboIbuUe U HAUMEHbULUE 3HAYEHUSL,
CMpoums dCKU3 epaguxa QyHKyuu, y0oseiemeopsaowet. NPUeeoeHHOMY
Habopy yCci08ull (NpOMeNCYmKU 803pACMaHUs/yobi8aHus, 3HaveHue
@yHKYUU 8 3a0aHHOU MOYKe, MOYKU IKCIMPEMYMO8, ACUMNIMONMbL, HYIU
@dyHrkyuu u m.o.);
pewams ypagHeHus:, npocmetiuiue Cucmembvl YpagHeHUll, UCNOIb3Y3
ceolicmea yHKYUll U ux epagpuros.
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3aJIaHHBIX TOYKAX;
onpeneaTh 1o rpaduKy cBorcTBa PYHKIUHU (HYIIH,
MIPOMEXKYTKH 3HAKOTIOCTOSTHCTBA, IPOMEKYTKH
MOHOTOHHOCTH, HAaHOOJIbIIINE U HANMECHBIIIUE 3HAYCHUS U
T.IL.);

CTPOUTH 3CKH3 rpaduka QyHKIINH, YIAOBICTBOPSIONICH
MIPUBEJICHHOMY HA0OPY YCIOBHUH (MPOMEKYTKH
BO3pacTaHus / yObIBaHUs, 3HAUCHHE (DYHKIIMU B 33/IaHHON
TOYKE, TOUYKH IKCTPEMYMOB H T.1I.).

B nosceonesnoii sicuznu u npu uzyuenuu opy2ux
npeomemos:

OTIPEIeNIATH TI0 TpaduKaM CBOMCTBA PEAbHBIX MPOLIECCOB
Y 3aBUCUMOCTEH (HanOoblIe 1 HauMEHbIINe 3HauYeHMs,
IIPOMEXYTKH BO3pacTaHUs U yObIBaHUS, IPOMEKYTKU
3HAKOIIOCTOSIHCTBA U T.I1.);

MHTEPIPETUPOBATH CBOMCTBA B KOHTEKCTE KOHKPETHOU
IIPAKTUYECKON CUTyalluu

B nosceonesnoil scuznu u npu uzyueHuu Opyeux y4eoHvlx npeomemos:

— onpedensimv No paghuKkam u UCHOIb308aAMb OJisl PEULeHUs. NPUKTIAOHBIX
3a0au C80UCMBA PealbHbIX NPOYECCo8 U 3asucumocmell (Haubonvuiue
U HauMeHbUUe 3HAYEHUS, NPOMENHCYMKU 803PACMAHUA U YOLIBAHUSA
@YHKYULU, RPOMENCYMKU 3HAKONOCMOSHCIEA, ACUMNIMOMbL, NEPUOO U
m.n.);

—  UHMepNpemupos8amy CE0UCMEad 6 KOHMeEKCme KOHKPEeMmHOLl
NPAKMUYecKol Cumyayuu;

— onpedensimb no epaghuxam npocmeniuiue XapaKmepucmuxu
nepuooOUYecKUx npoyeccos 8 OUON02UU, IKOHOMUKE, MY3bIKE,
paouocssnsu u op. (amMnaumyoa, nepuoo u m.n.)

Dnemenmet
MAMEMAMUYECKO20
ananuza

OnepupoBaTh Ha 6a30BOM ypOBHE MOHATUSMU:
NIPOU3BO/IHAS (PYHKLMHU B TOUKE, KacaTelbHas K TpapuKy
GbyHKIMY, TPOU3BOIHAS QYHKIUY;

OIpeJIeNIATh 3HaU€HUE NMPOU3BOAHOMN (PYHKIIMH B TOUKE 110
M300paXEHUIO KacaTelbHOM K TpaduKy, IPOBEIEHHON B
9TOU TOUKE;

peniaTh HECIIOKHBIE 3aa4X Ha IPUMEHEHHE CBSI3U MEXIY
IIPOMEKYTKAMU MOHOTOHHOCTH ¥ TOYKaMH DKCTPEMyMa
(GYHKIUH, C OTHOM CTOPOHBI, U MPOMEKYTKaMHU
3HAKOIOCTOSIHCTBA U HYJISIMH ITPOU3BOIHOM 3TON (PYHKIUU
— C IpYToM.

B nosceonesnotl JcusHu U npu u3y4eHuu Opyeux
npeomemos:
MOJIB3YSICh rpad)uKaMu, CPaBHUBATH CKOPOCTH BO3PACTAHHUS

Onepuposamv nOHAMUAMU: NPOU3BOOHAS PYHKYUU 8 MOUKe,

KacamenvHas K 2papuxy GyHKyuu, npou3sooHas yHKyuu,

BbIYUCTAMb NPOUIBOOHYIO OOHOUIEHA, MHO20UIEHd, K8AOPAMHO20 KOPHS,

NPOU3BOOHYIO CYMMbL (DYHKYULL,

—  BBIUUCAAMb NPOUBOOHLE DNIEMEHMAPHBIX QYHKYUL U UX KOMOUHAYULL,
UCNONb3YA CNPABOYHbBIE MAMEPUATILL,

— uccnedosams 6 NPOCMEUWUX CIYUAAX YHKYUU HA MOHOMOHHOCMDb,
HAxXo0umsv HaUbOIbUWIUE U HAUMEHbUIUE 3HAYEHUS (DYHKYULL, CIMPOUms
epaguxy MHO204IEeHO8 U NPOCMEUWUX PAYUOHATLHBIX QYHKYUU C
UCNOIb308AHUEM aANNAPama MamemMamuiecko2o aHaIusa.

B nosceonesnoii socuznu u npu uzyueHuu opyaux y4eoHvlx npeomemos:
peuams NPUKIAOHble 3a0adu U3 OUOI02UU, PUSUKU, XUMUU, IKOHOMUKU U
Opyeux npeomemos, Ces3anHHbvle C UCCIe008aAHUEM XAPAKMEPUCTIUK
PeabHbIX NPOYECCO8, HAXOHCOCHUEM HAUDOILUUX U HAUMEHbUIUX
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(pocTa, NOBBILIEHUS, YBEIUUEHUS U T.I1.) UM CKOPOCTHU
yObIBaHUS (TIaJICHUS, CHIDKCHHS, YMEHBIIICHHS | T.I1.)
BEJIMYMH B PEAJbHBIX MPOIIEccax;

COOTHOCHUTH I'paUKH pealibHbIX MPOLECCOB U
3aBUCUMOCTEH € X ONMCAHUSAMH, BKIIOUYAIOIINMHU
XapaKTePUCTHKU CKOPOCTHU U3MEHEHU (OBICTPBII pocT,
IJIABHOE TIOHUKEHUE U T.I1.);

HCIOJIb30BaTh I'paMKH peabHbIX MPOLECCOB IS
peIIeHHs HECIIOKHBIX MPUKIATHBIX 3314, B TOM YHCIIe
omnpezensis mo rpaduky CKOpocTh X0Aa mpoliecca

3HAUeHUll, CKOpOCMU U YCKOPEHUS U M.N.;
UHmMepnpemuposams noJiyueHHbsle pe3yibmanol

Cmamucmuka u
meopus
eéepoamuocmeil,
Jl0cuKa u
KOMOuUHamopuka

OnepupoBarb Ha 6a30BOM YPOBHE OCHOBHBIMU

OIUCATENILHBIMH XapaKTEPUCTUKAMH YHCIOBOTO Habopa:

cpenHee apupMETHUECKOEe, MEInaHa, HanboJIbIIee U

HaMMeEHbIIIee 3HAUCHHS;

OIepUpOBATH Ha 0a30BOM YPOBHE MOHATHUAMU: YaCTOTa U

BEPOSITHOCTH COOBITHSI, CITy4allHBIH BHIOOP, OTIBITHI C

PaBHOBO3MOKHBIMH 3JICMCHTAPHBIMHA CO6I)ITI/I$IMI/I;

— BBIYHCIIATH BEPOATHOCTHU COOBITHH Ha OCHOBE moacycra
qucia UCXO/I0B.

B nosceonesnoui scuznu u npu uzyuenuu opyaux
npeomemos:

OLICHUBATh U CPABHUBATH B MPOCTHIX CIYYasiX BEPOATHOCTH
COOBITUH B peaIbHOM KU3HU;

YUTaTh, COTMIOCTABIISATH, CPABHUBATH, HHTEPIIPETHPOBATH B
MPOCTBIX CITyYasix peajbHbIC JaHHBIE, IPEICTABIICHHBIC B
BU/JIE TaONHII, JUarpamMm, rpadukos

—  Umems npeocmasnenue o OUCKPEMHbIX U HENPEPLIBHBIX CAVUALHBIX
BEIUYUHAX U PACNPEOeNIeHUSX, O He3ABUCUMOCTNU CTLYYAUHBIX GENUYUH,

—  uMemvb npedcmasieHue 0 Mamemamuiyeckom OHCUOAHUU U OUCnepcuu
CILYYAUHBIX BEIUYUH,

—  UMemb npedcmasieHue 0 HOPMAIbHOM pacnpeoesieHuu U npumepax
HOPMAbHO PACNPEOeieHHbIX CTIVUAIHbIX GeNUYUH,

HOHUMAMb CYMb 3aKOHA OONLUUX YUCeT U 8blLOOPOYHO20 Memood

usMepenUs 6eposmHOCmel,

umems npedcmasienue 00 YCl06HOU 8ePOAMHOCIU U O NOJIHOU

8EPOSIMHOCMU, NPUMEHAMb UX 8 PeUleHUlU 3a0ay,

umMems npeodcmasgierue 0 8ANCHbIX YACHMHBIX 8UOAX PACHPeOeNeHULl U

NPUMEHAMb UX 8 peleHUulU 3a0ay,

—  uMemvb npedcmasieHue 0 KOppersyuu CIy4aunblx 6eIUdUH, O
JIUHEUHOU pecpeccuul.

B nosceonesnoil scuznu u npu uzyueHuu Opy2ux npeomemos:

—  BIYUCAMb ULU OYEHUBAMb BEPOSIMHOCIU COOLIMULL 8 PEalbHOU
HCUHU,

—  guIOUpamsv nooxoosauue Memoosl npedcmasieHus u 00padbomxu
OQHHbIX,

—  yMemb peuiams HeCI0HCHble 3a0ayu Ha NPUMeHeHUe 3aKOHA O0IbUUX
yucen 8 COYUOI02UU, CMPAX08aAHUU, 30PABOOXPAHEHUU, 0becneyeHuu
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bezonacHocmu HaceneHus 6 upeaebzuaﬁHbzx cumyayuix

Texcmoewie 3a0auu

Pemrate HecnoKHBIE TEKCTOBBIE 3314 PAa3HBIX TUIIOB;

— aHaAJM3HPOBATh YCJIOBUE 33J]a4d, IPU HEOOXOIUMOCTH
CTPOUTSH IS €€ PEIIECHUs MAaTEMAaTUYECKYI0 MOJIETb;

— IIOHHMMATh U MCIIOJIb30BaTh JUIsl pEIICHUS 3a/1a4H
nH(pOpMAaILINIO, TPE/ICTABICHHYIO B BUJIE TEKCTOBON U
CHMBOJIBHOM 3a1ucH, CXeM, TaOJIHUL, Tuarpamm,
rpaduKoB, PUCYHKOB;

— JICHCTBOBATH [0 AITOPUTMY, COJIEPKAILEMYCS B
YCIIOBUH 33J1a4y;

— HCIOJIB30BAaTh JJOTUYECKUE PACCYKICHUS MIPU PEILICHUN
3a/1a4u;

— paboTtarh ¢ U30BITOYHBIMU YCIOBUSIMH, BEIOUpAs U3
Bcel mH(pOpMaInu, TaHHbIe, HEOOXOUMbIE AJIs
peuieHus 3a1a4u;

— OCYILECTBJIATH HECIOKHBIN 11epedop BOZMOKHBIX
pelieHui, BEIOUpasi U3 HUX ONTUMAIbHOE 110
KpUTEPUSIM, C(HOPMYITMPOBAHHBIM B YCIIOBHH;

— aHAJM3HMPOBATh U UHTEPIPETUPOBATH MOTyUEHHBIE
peleHys B KOHTEKCTe YCIOBUS 3a7a4M, BEIOUPATh
pelIeHus, He MPOTUBOPEYalie KOHTEKCTY;

pelars 3aJa4 Ha pacyeT CTOMMOCTH IIOKYIIOK, YCIIYT,

MOE3/I0K U T.II.;

pelaTh HECIOXKHBIE 3a1a4H, CBSI3aHHBIE C J0JIEBBIM

y4acTUEeM BO BIIAJICHUH (PUPMOIL, IpEAIPUATHEM,

HEIBU)KMMOCTBIO;

pelaTh 3aa4i Ha IPOCThIE MPOLEHTHI (CUCTEMBI CKHJIOK,

KOMMCCHH) U Ha BHIYMCIIEHUE CIOXKHBIX IPOIIEHTOB B

Pa3IMYHbIX CXeMax BKJIaJ0B, KPEAUTOB U UIOTEK;

pemaTh NpakTHYECKUe 3a1auu, TpeOyromue

WCIIOJIB30BAaHUsI OTPULIATENIBHBIX YHACEI: HA ONPEEICHUE

TEMIIEPATYPHI, HA ONPEEIICHUE TI0J0KEHUSI HA BPEMEHHOU

—  Pewamu 3a0auu pazuvix munos, 8 mom yucie 3a0aiu NOGbIUEHHOU
mpyoHocmu,

—  8blOUPAMb ONMUMATLHBIL MEMOO peuleHUs 3a0ayu, paccCMampuedst
PA3uuHble MEMOObl;

—  cmpoums MoOenb peueHus 3a0adu, npo8oOUmMb 00KA3AMeNbHble
paccyrcoenus;

—  pewambs 3a0ayu, mpedyouue nepedopa 6apuaHmos, NPposepKu
V08Ul 8b100pa ONMUMATLHO20 Pe3yIbmama,

—  QHAIU3UPOBAMb U UHMEPNPEMUPOBAmMb Pe3yibmamsl 8 KOHMeKCme
VCI08US 340aYU, 8bLOUPAMb PeuleHlsl, He npomugopedauue
KOHMeEKCmy;

—  nepesooumv npu peulenuu 3a0auu UHGopmayuio uz 00HoU gopmol 6
Opyeyio, UCNONb3YSL NPU HEOOXOOUMOCIU CXeMbl, MAOaUYbl, cpapuKi,
ouazpammol;

B noseceonesHoll scusHu u npu u3yueHuu Opyux npeomMemos:
— pewams npaxmuyecKkue 3a0aqu U 3a0aiu u3 Opyeux npeomemos
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ocH (10 Halllel 3pbI U MOCJIE), HA ABMKCHHUE JICHE)KHBIX

cpencTB (MPUXOJ1/pacxo), Ha ONpeaeIICHUE

TITyOWHBI/BBICOTHI U T.IL.;

UCIIOJIB30BATh TIOHATHE MaciTala JIsi HaX0XKICHUS

paccTosSHUIN U IJTMH Ha KapTaX, TUIaHaX MECTHOCTH, TITaHaX

MTOMENICHUH, BRIKPOHKaX, IPU pabOTe Ha KOMITBIOTEPE U

T.IL.

B nosceonesnoil sicuznu u npu uzyuenuu opyeux

npeomemos:

— pemiaTh HECJIOKHBIC TPAKTUICCKHEC 3a/1a4H,
BO3HUKAIOIINE B CUTYAIUsX MOBCETHEBHON JKU3HU

T'eomempus

OnepupoBarh Ha 6a30BOM ypOBHE MOHATUSMU: TOUKA,
npsiMasi, INIOCKOCTh B IPOCTPAHCTBE, MapaJIeIbHOCTh U
NEPIEHAUKYISIPHOCTD MPSIMBIX U TNIOCKOCTEH;
pacrio3HaBaTh OCHOBHbBIE BU/Ibl MHOTOTPAaHHUKOB (IIpU3Ma,
MUpPaMUIa, TPSIMOYTOJIBHBINA apaieNienuIe], Ky0);
n300pakaTh U3ydaeMble GUTYpPbI OT PYKH U C
MIPUMEHEHHEM TPOCTHIX YE€PTEKHBIX HHCTPYMEHTOB;
nenaTh (BBIHOCHBIE) INIOCKHE YePTEKU U3 PUCYHKOB
MIPOCTBIX OOBEMHBIX (PUTYp: BUJ CBEPXY, COOKY, CHU3Y,
U3BJIEKaTh HH(OPMAIIHIO O MTPOCTPAHCTBEHHBIX
reoMeTpUUYECKUX QUTypax, MPEeACTaBICHHYIO Ha YepTexax
U PUCYHKaX;

npUMEHSTH Teopemy [ludaropa npu BeIAMCICHUN
3JIEMEHTOB CTEPEOMETPHUECKUX (DUTYD;

HAXOJUTh OOBEMBI U IUIOMIAU IIOBEPXHOCTEH MPOCTEHIIINX
MHOTOI'PaHHHUKOB C IPUMEHEHUEM (popmyIr;

pacrno3HaBaTh OCHOBHbBIE BUbI TeJl BpallleHus (KOHYC,
HWIMHAD, chepa u map);

HaXOJUTh 0ObEMBI U IJIOLIAIN MOBEPXHOCTEN MPOCTEUIINX
MHOTOT'PaHHHUKOB U T€JI BpaIlleHUs ¢ IPUMEHEHUEM

dhopmy.

Onepupoeamv NOHAMUAMU: MOYKA, NPAMAS, NIOCKOCb 8
NPOCMpancmee, NapaiieibHOCMb U NePREeHOUKYISPHOCTb NPIMbIX U
niocKocme,

npUMeHsImb OJisl peeHust 3a0ay 2eomempudeckue hakmol, eciu Ycio8us
npUMeHeHUsl 3a0aHbl 8 ABHOU Popme;

peuams 3a0ayu Ha HAxX0HCOeHUe 2eOMeMPUYeCKUX GeIUyUH no 0opasyam
WU aneoOpUMmMam,

denamo (8bIHOCHbLE) NIOCKUE YEPMENCU U3 PUCYHKO8 00beMHbIX (hucyp, 8
MOM YUcCie pUco8ams U0 C8epXYy, COOKY, CIPOUMb CeYeHUs.
MHO20ZPAHHUK OB,

U361€KAMb, UHMEPAPEMUPOBAMb U NPEOOPA306bI8AMb UHPOPMAYUIO O
2eomMempuieckux ueypax, npeocmasieHHyo Ha Yepmencax,
NPUMEHAMb 2eoMempuieckue pakxmol 05 peuleHus 3a0ay, 8 mom yucie
NPeONnoNaAzaruux HeCKOIbKO Ua208 PeuleHus;

ONUCHIBAMb 83AUMHOE PACNONONHCEHUE NPAMBIX U NIOCKOCMEU 8
npocmpancmee;

Gopmynuposams ceoticmea u npusHaKu gueyp;

00KA3bI8AMb 20MEeMPUIECKUE YMBEPIHCOCHUSL,

671a0emvb CManoapmHuol Kiaccugpuxayuel RpOCMPAHCMEEHHBIX UIyp
(nupamuosl, npusmoel, napaiieienuneoslt);

Haxoo0ums 00veMbl U NIOUAOU NOBEPXHOCMEN 2e0MEeMPULeCKUX mej ¢
npumerenuem popmya;
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B nosceonesnoti srcuznu u npu uzyuenuu opyeux
npeomemos:

COOTHOCHUTH a0CTPAKTHBIC TEOMETPUUECKUE TTOHSITUS U
(haKThI C pealTbHBIMHU J)KU3HEHHBIMU O0bEKTAMH U
CUTYaIUSIMU;

UCIIOJIB30BaTh CBOMCTBA MPOCTPAHCTBEHHBIX
TEOMETPUUYECKUX PUTYD TSl PEIICHUS TUTIOBBIX 3a/1a4
MPAKTUYECKOTO COICPIKAHUS;

COOTHOCHTB ILIOMIAAN TOBEPXHOCTEN TE OJMHAKOBOM
(GOpMBI pa3IMYHOTO pa3Mepa;

COOTHOCUTBH 00BEMBI COCYIOB OJIMHAKOBOH (hOPMBI
Pa3IMYHOTO pa3Mepa;

OIICHUBATH (DOPMY TPABHILHOTO MHOTOI'PAHHUKA TTOCIIE
CITHJIOB, CPE30B U T.I1. (ONPEeIIATh KOJMUECTBO BEPIIHH,
pebep ¥ rpaHel MoJyYeHHBIX MHOTOTPDAHHHUKOB)

BbIYUCTIAMb pACCMOARUA U Y2]Ibl 6 NPOCMPAHCMEE.

B noeceomnesnoti scusnu u npu uzyuenuu Opyeux npeomemos:
UCNONB308AMb CEOUCHBA 2COMEMPUYECKUX ucyp OJisl peueHust 3a0ay
NPAKMu4ecKo2o xapakxmepa u 3a0ay u3 opyeux ooracmeti 3HaAHU

Bexkmopot u
Koopounamul 6
npocmpancmee

— OmnepupoBarb Ha 6a30BOM ypOBHE MOHATHEM
JeKapTOBBI KOOPAWHATHI B IIPOCTPAHCTBE;

— HaxOJMTb KOOPJAMHATHI BEPIINH Ky0a U
IPSMOYTOJIFHOTO Mapaulesenune a

—  Onepuposams NOHAMUAMU OeKAPMO8bl KOOPOUHAMDBL 8
NPOCMpPancmee, 6eKmop, MOOYib 6eKMOPA, PAGEHCMBO 8EKMOPOS,
KOOPOUHAMbL 8EKMOPA, Y20l MeHCOY BeKMOPAMU, CKANSAPHOE
npouU3seoeHUe 6eKMopos, KOLIUHEaApHble GeKMOpbl,

—  HAX0OUMb PACCMOSIHUE MENHCOY O8YMSL MOUKAMU, CYMM)Y 6eKMOPO8 U
npouszeedeHue 8eKmMopa Ha YUCL0, Y20l MeCOy 6eKMopamu,
CKANAPHOE NPou3eedeHue, packiaobléams 6eKMOp No 08YM
HEeKOJTUHEAPHBIM 8eKMOPAM,

— 3a0a8ambv NJIOCKOCMb YPAGHEHUEM 8 OeKAPMOBOLL cCUcmeme
KOOpOuHam;

—  pewams npocmeliuue 3a0aiu 86edeHuemM 6eKmopHo2o basuca

Hcmopus
MamemamuKku

— OnuceBaTh OTAEIBHBIEC BBIAAIOIINECS PE3YIbTATHI,
IIOJIyYEHHBIE B XOJI€ Pa3BUTUS MATEMATUKU KAK HAYKU;

— 3HaTh IPUMEPHI MATEMATUYECKUX OTKPBITUN U UX
aBTOPOB B CBSI3M C OTEYECTBEHHON U BCEMUPHOM
HUCTOPUEH;

— IIOHUMATh pPOJIb MaTeMAaTUKU B pazsutuu Poccun

- Hpe()cmaeﬂﬂmb 6KIIA0 ebl()arou;uxc;z mamemamuKkoe 6 paseumue
mamemamuku U UHbIX HAYYHbLX 06JzacmeL7;
— HNOHUMAambsv pojib MamemamuKku 6 paseumuu Poccuu
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Memoow — IlpuMeHATH U3BECTHBIE METO/IbI IPU PELICHUN —  Ucnonvszoeams ochosHble MemoObl 00Ka3amenbCcmad, npo8ooUums
MamemamuKku CTaHIAPTHBIX MaTEMAaTHYCCKUX 3a/1a4, 00Ka3amenbcmeo U 8bINOJIHAMb ONPOBEPAHCEHUE,
— 3aMedaTh U XapakKTepu30BaTh MAaTEMaTU4YCCKUC —  NPUMEHSAMb OCHOBHbIE MEMOObl PeULeHUsI MAMEeMAMUYECKUX 3a0a4;
3aKOHOMEPHOCTH B OKPY/KAFOLIEH AE€HCTBUTEILHOCTH; — HAa OCHOBe MamMemMamuyeckux 3aKOHOMePHOCmel 8 npupooe
— TPUBOOUTH MPUMEPHI MATEMATUIECKUX Xapakmepu3oeambv Kpacomy u CO8ePULEHCMB0 OKpYIHcaroujeco Mmupa u
3aKOHOMEPHOCTEH B IIPUPOJE, B TOM YHUCIIE npou3ee0eHull UCKYCccmed;
XapaKTEepU3yIOMIUX KpacoTy U COBEPILICHCTBO —  npuMeHAmb npocmeuuiue npocpamMmHule Cpeocmed U 21eKmpOHHO-
OKpY>KaroIEero MUpa v MpOU3BEICHUN UCKYCCTBA KOMMYHUKAYUOHHbLE CUCMEMbL NPU PeULeHUU MAMeMamu4ecKux
3a0au
® c(hOpPMUPOBAHHOCTH MPEACTABICHUN O MaTEMATHKE KaK YaCTH MHPOBOU KYJIbTYPBI U O MECTE MATEMATHKN B COBPEMEHHOW ITUBUIIM3AINH, O CIIOC00ax
ONMCaHUsl HA MAaTEMAaTUYECKOM SI3bIKE SIBJICHUH PEAIbHOIO MUPA;
® c(OPMUPOBAHHOCTH IMPEICTABICHHN O MAaTEMATHKEYECKMX TMOHATHUAX KaK O BAKHEUIIUX MATEMATHUECKUX MOJECISAX, MO3BOJISIOMINX OMHMCHIBATH H
M3y4aTh pa3HbIe MPOLECCHI U SBJICHUS; TOHUMAHUE BO3MOXKHOCTH AKCHOMATUYECKOTO TOCTPOEHUS MAaTEMAaTUYECKUX TEOPHil;
® BJIQJICHUE METOJAaMU JI0Ka3aTEIbCTB U aJITOPUTMOB pEUICHUs, YMEHHUE UX IPUMEHATH, IPOBOJUTEL JOKA3aTCIbLHBIE PACCYXKICHUSA B XOAC PECLICHUS
3a7ad;
L] BJIaJICHUE CTAaHJAAPTHBIMU NMPUEMAMU PELIEHUS PALMOHAIBHBIX U UPPALMOHAIBHBIX, [IOKA3aTEIbHbIX, CTEIIEHHBIX, TPUTOHOMETPUYECKUX YPABHEHUN

U HEpaBEHCTB, MX CHCTEM; HMCIOJIb30BaHUE T'OTOBBIX KOMIIBIOTEPHBIX MPOrpaMM, B TOM YHCJE Ui MOWUCKA MYTH PEIIeHHS W WILIIOCTPALMU PELICHUS
YpaBHEHHI U HEPaBEHCTB;

L4 C(i)OpMI/IpOBaHHOCTI) HpeI[CTaBJ'IGHI/Iﬁ 00 OCHOBHEIX ITOHATHSAX MAaTEMaTHUYSCKOI'0 aHAIM3a M KX CBOﬁCTBaX, BJIAICHUC YMCHHUCM XapPaKTCPHU30BATH
IMOBCACHUC (I)YHKI_II/II\/'I, HCIIOJIb30BAHUC TTOJYUCHHBIX 3HaHUI AJI1 OIMMCAHUA U aHAJIN3a PCAJIbHBIX 38.BI/ICI/IMOCTCI71;

L4 BJIaICHUC OCHOBHBIMHU MMOHATUAMMU O IIJIOCKUX U MPOCTPAHCTBEHHBIX TCOMCTPHICCKUX (bnrypax, NX OCHOBHBIX CBOI\/JICTBaX;

L4 C(l)OpMI/IpOBaHHOCTL YMCEHUA paCllO3HABATh HA YCPTECIKAX, MOJACIAX U B PCAJIbBHOM MUPE 'COMCTPHUICCKUC (I)I/Il"ypbl; MPUMCHCHUC N3YUCHHBIX CBOICTB

reoMeTpuueckux Guryp u Gopmy 11 peleHrus FTeOMETPUUECKHX 3a/1a4 U 33]1a4 C MPAKTUYECKUM COJICPKAHUEM;

° c(OPMHPOBAHHOCTh MPEACTABICHUN O MpOLEccax M SBICHUSIX, UMEIOIIUX BEPOATHOCTHBIA XapakTep, O CTaTHCTUYECKUX 3aKOHOMEPHOCTSX B
peasibHOM MHpe, 00 OCHOBHBIX MOHSATHSIX 3JIEMEHTAPHON TEOPUU BEPOSITHOCTEH; YMEHUM HAaXOAWTh M OIEHUBATh BEPOSITHOCTH HACTYILJICHUS COOBITHIl B
IIPOCTEUIINX IIPAKTUYECKUX CUTYALMAX U OCHOBHBIE XapAKTEPUCTUKH CIIyYalHbIX BEJIMYUH;

o BJIAICHUEC HAaBbIKaMU HCITIOJIB30BAHH I'OTOBBIX KOMIIBIOTCPHBIX IPOrpaMM IIpH PEIICHUHU 3a1a4.
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2. CoaepKaHue y4eOHOU AU CIMILJIMHbI

BBeaenue
MaremMaTiika B HayKe, TEXHHKE, JSKOHOMHKE, HWH(OPMAIMOHHBIX TEXHOJOTHUSAX U
IpaKkTUYeCKOW JesTenbHocTH. llenmm W 3agauM  M3ydeHHsT MaTeMaTUKA IIPU  OCBOCHUM
CHEUAJIbHOCTH TeXHOIO0IUs MPOAYKINU OOIIIECTBEHHOT'O ITUTAHMSL.
AJITEBPA
IToBTOpenue. PeuieHue 3agay ¢ UCHNOJIB30BAHUEM CBOWMCTB YMCEN U CHUCTEM CUMCIICHMS,
JETUMOCTH, JOJIEd M 4acTel, MPOIEHTOB, MOAyJeH uucen. PelieHue 3anad ¢ MCIOIB30BAHUEM
CBOWMCTB CTeNEeHEH W KOPHEW, MHOTOYICHOB, MPeoO0pa3oBaHUNl MHOTOWIECHOB | JIPOOHO-
palMOHAIbHBIX BBIPAKEHUM.
Pemenue 3agau ¢ HCnoyIb30BaHUEM IpaJyCHOM MeEpPHI yriia. Mo1yJib ynciia v €ro CBOMCTBA.
Pemenue 3a1a4y Ha JBUKEHHE U COBMECTHYIO pabOTy ¢ MOMOUIbIO JTMHEHHBIX U KBaJPaTHBIX
YpaBHEHUH U UX cucTeM. PelieHue 3a1a4 ¢ IOMOIIBIO YHCIOBBIX HEPABEHCTB U CUCTEM HEPABEHCTB
C OJTHOM MEePEeMEHHOH, C TPUMEHEHUEM N300paKeHHsI YUCIOBBIX TPOMEKYTKOB.
Pemenue 3amau ¢ MCIONIb30BaHUEM UYMCIIOBBIX (YHKIMHA M uX rpadukoB. Mcmonb3oBanue
CBOMCTB M TpadUKOB JIMHEHHBIX U KBaIPATUYHBIX (YHKIMI, 0OpaTHOW MPOMOPLHUOHAIBHOCTH U

dyrkmuny = vx. Ipaduueckoe peltenye ypaBHeHHi! 1 HEPaBEHCTB.

PasButne nonsitusi 0 4ncie

Ienble u panuoHanbHble uyucia. JleiicTBUTeNbHbIE Yncna. [Ipubnudicennvle 6bIYUCTIEHUS.
Komnnexchvie uucna.

KopHu, crenenu u jorapugpmsl

Kopuu u crenenu. KopHu HaTypajlbHOM CTENEHM M3 4Yucia UM UX cBoicTBa. CreneHu c
palMOHANIbHBIMU IIOKa3aTensiMU, UX cBoWcTBa. CTENeHHW ¢ JEHCTBUTENIBHBIMH I10Ka3aTEIsIMHU.
Cesoticmea cmeneHu ¢ 0elicmeumenbHblM HOKA3ameseM.

Jlorapudm. Jlorapudm umncna. OcHOBHOE JOrapuPpMHUECKOE TOXKIECTBO. [lecaTndnble U
HaTypajbHble Jorapudmsl. [IpaBuia neiictuii ¢ norapudmamu. I[lepexoa kK HOBOMY OCHOBaHMUIO.

[IpeoOpasoBanue anreOpandyeckux  BeIpakeHWi. [IpeoOpa3zoBanme  pannoOHAIBHBIX,
UpPpalMOHATIBHBIX CTEIIEHHBIX, TOKa3aTeIbHbIX U JIOTapU(MUUECKUX BBIPAKECHUH.

IIpakTHYeckHe 3aHATHSA:

Apudmernueckue IecTBUS HaJ 4YMCIAMH, HAXOXKJICHHE NPUOIMIKEHHBIX 3HAUYEHUI
BEJIMYMH U MOTPEUIHOCTEH BBIYMCIIEHUHN (a0COMIOTHOM M OTHOCUTENIBHOM), CpaBHEHHE YHCIIOBBIX
BBIPAKECHUI.

Brruucnenue u cpaBHeHUE KOpHEW. BrIoaHEeHNE pacyeToB ¢ paJuKalaMH.

Pemenne  uppanuoHanbHBIX — ypaBHeHUH. HaxoskaeHue  3Ha4eHMM — CTeneHed ¢
panuoHanbHbIMU  TokazatesnssMu. CpaBHenue  creneHeil. I[IpeoOpa3oBaHus — BbIpakeHH,
COZepKaIIMX CTENEeHU. PellleHne 1oka3aTenbHbIX YPaBHEHUH.

Pemenne npukiagHex 3amay.

Haxoxnenue 3HaueHui norapudma mo npousBoiibHOMY OCHOBaHHIO. Ilepexox oT omHoro
OCHOBaHUs K Jpyromy. Berumcnenume wu cpaBHeHue jorapudmon. JlorapupmupoBanue u
MOTCHIUPOBAHUE BBIPAKEHUN.

[TpuOnuxeHHbIE BBIYMCIICHUS U PELICHUS IPUKIIAJAHbBIX 3a/1a4.

Pemienue norapupmMudeckux ypaBHEHHH.

OCHOBBI TPUTOHOMETPHH.

OcHOBHbIC IOHATHSA

UucnoBass OKpyXHOCTb. YwWcinoBas OKPYKHOCTh Ha KOOPAMHATHOW  IUIOCKOCTH.
Tpuronomerpuueckass OKpykKHOCTb. Panmannas mepa yrna. BpamarensHoe nsmxkenue. Cunyc,
KOCHHYC, TAHT€HC U KOTaHI'€HC YHCIIA.

OcHOBHbBIC TPHTOHOMETPHYECKHE TOXKIECTBA.

®opmynsl npuseaeHus. Popmyisl cioxeHns. @opMyisl yaABOEHU Popmyivl NOJOGUHHO20
yena.
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IIpeoOpa3oBanust NpoCTEHIIUX TPUTOHOMETPHUYECKHUX BbIPAsKeHHUH.

[Ipeobpa3oBanre cyMMbl TPUTOHOMETPUUECKUX (PYHKIIHI B MPOU3BEICHUE U TPOU3BEACHUS
B CyMMY. Buipaosicenue mpueonomempuieckux (yyHKyull uepes maHeeHc no108UHHO20 apeymMenma.

Tpuronomerpuyeckne ypaBHeHUsI U HEPAGEHCMEA.

[Ipocreiiime TPUTOHOMETPUYECKUE YpaBHEHUs. [Ipocmeiiwue mpuconomempuyecKue
HepaseHcmeaa.

OO6parHble TpUuroHoMerpudeckne QYHKIMUA. APKCUHYC, apKKOCHHYC, apKTaHT'€HC.

IIpakTuyeckue 3aHATHS:

Pannansblil MeTOA U3MEPEHUS YTIIOB BPAILICHHS U CBS3b C IPaJyCHON MEPOM.

OCHOBHBIE ~ TPUTOHOMETPUYECKHE  TOXKIECTBA, (OPMYJBl  CIOXKEHHUS,  YIBOCHUS,
npeoOpa3oBaHWe CYMMBbl TPUTOHOMETpUYECKUX (YHKIUH B MpPOU3BEICHHE, IpeoOpazoBaHue
NPOM3BEACHUSI TPUTOHOMETpUYECKUX (yHKIM B cymmy Ilpocreiimme TpUroHOMETpHUYECKHE
YpaBHEHUS U HEPABEHCTBA.

OOparHble TpUroOHOMETpUYECKHE (DYHKIIMU: APKCUHYC, apKKOCUHYC, apKTaHTeHC.

DYyHKIUH, UX CBOMCTBA U TpaduKkn

@yukuuu. O6acTb ONpeeIeHUs] 1 MHOKECTBO 3HAUCHHI; Tpaguk (QyHKIMH, TOCTPOECHUE
rpadukoB QyHKIMIA, 3aJaHHBIX PA3TUYHBIMU CIIOCOOAMHU.

CpoiicTBa (QYHKIHMM: MOHOTOHHOCTb, YETHOCTb, HEYETHOCTb, OIPAHHUYEHHOCTb,
nepuoAnYHOCTh. [IpoMexyTku Bo3pacTaHus U yObIBaHUs, HauOOJbIlIee U HaUMEHbIIee 3HAYCHUS,
TOUKM FKcTpemyMa. I'papuueckas nnrepnperanus. [Ilpumepsl QyHKIIMOHANIBHBIX 3aBUCHUMOCTEN B
peallbHBIX Mpolleccax U sBICHUSX. ApudmeTnueckue omnepanuu Haa GyHKusMu. CroxxHas
byHKIUS (KoMIto3utus). [lonsmue o Henpepvl8HOCMU (PYHKYUU.

Oo0patubie ¢pyHkuun.Oodracms onpedeieHusi U 001ACMb 3HAYEHUN 0OPAMHOU HYHKYUU.
I'paghux obpamnou ¢hynxyuu.

CreneHHble, NMOKa3aTejlbHble, JOrapu(p)Mu4YecKMe HTPHUTOHOMETPHYECKHE
¢pynkuun. O0paTHble TPUTOHOMeTpHYecKHe (PYHKIUM.

Onpenenenus GyHKUUN, X CBOMCTBA U TpadUKH.

[IpeoOpazoBanus rpaduxos. [lapayenbHBI TEPEHOC, CUMMETPUS OTHOCHUTEIBHO OCEH
KOOPJIMHAT U CUMMETPHUS OTHOCUTEJIBHO Hayana KOOPAUHAT, CAMMETPUSI OTHOCUTENBHO MPSAMOH Y =
X, PaCTSDKEHUE U C)KaTUe BAOJb OCEl KOOpANHAT.

IIpakTH4yecKkue 3aHATHS:

[Ipumepsl 3aBUCHUMOCTEN MEXIy MEPEMEHHBIMH B pEAJbHBIX IPOLIECCaX M3 CMEXKHBIX
mucuuiuiH. Onpenenenue Gynkuuil. [loctpoenue u urenue rpadguxos Gpynkuuil. McciaenoBanue
¢yaxun. CpoiicTBa JUHEHHOW, KBaJpaTUYHOW, KyCOUYHO-JIMHEHHOW W ApOOHO - JMHEHHOU
¢ynkuuii. HenpepsiBHble M nepuoandeckue (yHkiuu. CoiicTBa M rpadMKu CHHYca, KOCHHYCA,
TaHreHca U KoTaHreHca. OOpaTHble QYHKIMH u ux rpaduku. OOpaTHbIE TPUTOHOMETPUUYECKUE
¢yukuuu. [IpeobpazoBanus rpadpuka GyHkuun. ['apmonnueckue konedanus. [Ipukiiaaabie 3a1aun.

[TokazarenbHble, IOrapupMUUIECKHE , TPUTOHOMETPUUYECKNUE YPABHEHUS U HEPABEHCMEA.

Havana maTeMaTH4ecKOro aHaJmn3a

IMocaenoBareabHocTu. CriocoObl 3a7aHMsi U CBOMCTBA YMCIIOBBIXIIOCIIEI0BATEIBHOCTEM.
TIonamue o npedene nociedosamenvnocmu. Cyujecmsoganue npeoeia MOHOMOHHOU 02PAHUYEHHOL
nocnedogamenvrocmy. CyMMHUPOBaHHE  TOCJeAOBaTelbHOCTEH. beckoHeuHo  yObIBaromas
reoMeTpHUEeCcKasl IPOrpeccus U ee Cymma.

Ipounssoanas. Ilonstue o NMpou3BOAHON (QYHKIMH, €€ TE€OMETPUUYECKUH U (PU3UUECKH
CMBICJI. YpaBHeHHME KacaTeldbHOH K rpaduky ¢ynkuuu. I[IpomsBoaHble CYMMBI, Pa3HOCTH,
pou3BeneHus, 4yacTHoro. IIpom3BoJHBIE OCHOBHBIX 3JeMEHTapHBIX (yHkumid. I[Ipumenenue
NPOM3BOJHONW K MCCIIENOBAaHUIO (YHKIHMA M MOCTpOeHHIO TpadukoB. [Ipouzsoousie obpamuoi
dyHKyuu u Komnozuyuu GyHKyuu.

[Ipumepsl KCIIONB30BaHMSA MPOM3BOJHOW MJII HAXOXKJIEHUS HAWIydllero peEIIeHus B
NPUKIAIHBIX 3ajJadyax. Bropas mnpousBoaHas, €€ TeoMeTpuyYecKud U (U3MYECKHI CMBICIH.
Haxoxxaenue ckopocTu JuIs rporecca, 3a1aHHoro (opMyJion U rpadukom.
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IlepBooOpa3nass u uHTerpaJ. [IpuMeHnenue onpeneneHHOro WHTErpajia A HaXOXIACHUS
IO KpuBOJMHEWHON Tpaneruu. ®opmyna Herotona- JleiOnuma. [lpumepbr mpumeHeHuUs
WHTETpasia B (PU3HKE ¥ TECOMETPHH.

IIpakTuyeckue 3aHATHS:

UYucnoBass  IOCIEAOBATEIbHOCTh,  CIIOCOOBI €€  33JaHMsl, BBIYUCIEHUS  YJIECHOB
nocnenoBarenbHocTU. [Ipeaen mocnenoBaTenbHOCTH. beckoHeyHO yObIBarolasi reoMeTpuyeckas
IIpOrpeccusl.

[Ipon3BoaHas, MEXaHUYECKUN U TEOMETPUUYECKHUM CMBICI IPOU3BOIHOM.

VYpaBHenue kacatenbHOM B obmem Buzae. IlpaBuna u dopmynsl auddepeHunpoBaHus,
TabNMUIla TPOU3BOAHBIX dJEMEHTapHbIX (QyHKuuil. MccnenmoBanue (QyHKIUM C  [OMOIIBIO
npousBogHON. Haxoxaenre HanOobIIero, HAMMEHbBIIETO 3HAYEHUS M AKCTPEMaJbHBIX 3HAUYCHUI
byHKIMN.

Huterpana u nepBooOpazHas. Teopema Hurorona-Jleitonuima. [IpuMeHeHne wHTErpaina K
BBIYUCIICHUIO (PM3UYECKUX BEIUYHMH U TUIOMIAICH.

YpaBHeHMsI M HEPABEHCTBA

YpaBHeHus M cucTeMbl ypaBHeHHUil. PannonanpHble, HppalMOHAIIBHBIE, TI0KA3aTEIbHbIE U
TPUTOHOMETPUYECKUE YPABHEHUS U CUCTEMBI.

PaBHOCWIIBHOCTE ypaBHEHUI, HEPABEHCTB, CUCTEM.

OcHoBHbIE TpUEMBl WX pelieHus (pa3loKeHWEe Ha MHOXXUTEIH, BBEJCHHE HOBBIX
HEW3BECTHBIX, MOJICTAHOBKA, rpad)UueCKUil METO).

HepaBencrBa. PaninonanbHble, UppallMOHANIbHBIE, TIOKA3ATENbHbBIE U MPUSOHOMEMPUYECKUEe
HepaBeHCTBAa. OCHOBHbBIE IPUEMBI UX PELICHHUS.

HUcnoab3oBanue cBoiicTB M rpapukoB (yHKHMi NpH pelieHUHW YPaBHeHMH M
HepaBeHcTB. Metoq uHTepBanoB. M3o00paxeHne Ha KOOPAMHATHON IIOCKOCTH MHOKECTBA
pelIeHni YpaBHEHHU U HEPABEHCTB C JIByMs IEPEMEHHBIMU U UX CUCTEM.

Ipuxknagaeie 3agaun. [IpumMeHeHMe MaTeMaTHYECKUX METOJOB JJI  pELICHHUd
COJIepKaTeNbHBIX 33a/1a4 U3 Pa3IMYHBIX 00JIacTell HayKu M MpakTUKu. MHTepnperanus pe3yibTara,
y4eT peaibHbIX OTPaHUYCHUH.

IIpakTH4yecKkue 3aHATHS:

Kopnu ypaBHenuii. PaBHocuiibHOCTH ypaBHeHUi. [IpeoOpazoBanue ypaBHEHUH.

OcHOBHbIE IpUEMBI PELICHHS YpaBHEHUI. Pelienne cucreM ypaBHEHUM.

Wcnonb3oBanne cBOMCTB U rpadUKoB PYHKUIMN 1Jis peLIEHUs] ypaBHEHUIN 1 HEPaBEHCTB.

Kom0nnatopuka, cTaTHCTHKA ¥ TEOPUSI BEPOSTHOCTEH

DJieMeHTbl KOMOMHATOPUKH

OcHOBHbIE TOHATUS KOMOWHATOPUKH. 3aJauyd Ha TMOACYET YHUCIIa pa3MeIleHUH,
MEepPECTaHOBOK, coueTanuil. Pemenue 3amau Ha nepedop BapuanToB. Popmyrna 6mHoma HproToHa.
CaolicTBa OMHOMUHANBHBIX KO3 duninenTos. TpeyroiapHuk [lackams.

DJIeMeHTbI TEOPUH BePOSITHOCTEH

CoObiTHe, BEpOSTHOCTb COOBITHS, CIIOKEHHE M YMHOXEHUE BeposSiTHOCTEeH. [lomamue o
He3asucumocmu coovimuil. [{uckpemuas ciyuarinas eeluduna, 3aKkon ee pacnpeoenenus. Qucnogvie
Xapaxkmepucmukuy OUCKpemHuou ciyuatHou eenuuunsl. [lonamue o 3axone 601bUUX YUCel.

JieMeHTbl MAaTEeMAaTH4YeCKOil CTATUCTUKHU

IIpencraBnenue MaHHBIX (TaOIMIBI, AMArpaMMBbl, TPaQUKH), ceHepalbHds COB0KYNHOCHb,
8bl00pKaA, cpednee apupmemuyeckoe, meouana. Illowamue o 3a0auax mamemamuyeckoul
CMamucmuxu.

Pewenue npakmuueckux 3a0au ¢ npumeHeHuem 6epOoSMHOCIHbIX MeMOo008.

IIpakTHYecKkHe 3aHATHSA:

Ucropus pa3BuTHs KOMOWHATOPHKH, TEOPUU BEPOSITHOCTEW W CTATHUCTHUKA W HX POJb B
pa3nn4HbIX cepax dyenoBeueckoW jku3HededTenbHOCTU. [IpaBuna komOuHaTtopuku. Pemienue
KOMOWHATOPHBIX 3ajad. Pa3MemieHus, coueTaHus U TepecTaHOBKH. buHoM HploToHa w
tpeyronbHuk [lackans. [lpuknannsie 3agaun.
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Kinaccuueckoe ompeneneHue BepOSITHOCTH, CBOMCTBA BEpPOSITHOCTEH, TeopemMa O CyMMe
BeposATHOCTe. Bpruncienue BepostHocTeil. [lpuknanueie 3amaun. [IpencraBieHue 4YHCIOBBIX
JAaHHBIX. HpI/IKJIa,Z[HLIe 3a1a4yu.

TF'EOMETPUA
IloBTOpenue. Pemenue 3amau ¢ NpUMEHEHWEM CBOMCTB (PUIyp Ha IUIOCKOCTH. 3aJayd Ha
JIOKa3aTeIbCTBO U IOCTPOEHHE KOHTpIpumepoB. HMcmonp3oBaHue B 3agayax MPOCTEUIINX
JIOTUYECKUX MpaBuil. Perienue 3aja4 ¢ UCMOIb30BaHUEM TEOPEM O TPEYTOJbHUKAX, COOTHOILIEHUH B
MPSIMOYTOJIBHBIX TPEYroJIbHUKaX, (DaKTOB, CBSI3aHHBIX C YETHIPEXyroJibHUKaMH. Perienue 3amad c
UCIIONIb30BaHWEM (PAKTOB, CBS3aHHBIX C OKPYXHOCTSAMHU. PemieHue 3amady Ha U3MEpEeHHS Ha
IUIOCKOCTH, BBIYMCIICHUE JUTHH U TUIoHIaiel. Pewenue 3a0ay ¢ nomowvbio 6eKmopo8 u KoopOuHam.

IIpsimble ¥ IIOCKOCTH B IPOCTPAHCTBE

B3anMHOe pacnonokeHue IByX MpsIMBIX B IpocTpaHCTBE. IlapajuienpHOCTh NHpSMON U
mwiockoctu. [lapamiensHOCTh MUIOCKOCTEW. llepneHAMKYISIpHOCTP TPSIMOM M IJIOCKOCTH.
IlepnenauKynsp M HAKIOHHAs. YTOJ MEXIy HPSAMOM M IUIOCKOCTBIO. /[ByrpaHHbI yroi. Yrou
MEXAY MJIOCKOCTAMU. [lepnenanKynsipHOCTh ABYX IJIOCKOCTEM.

I'eomeTpuueckue mnpeoOpa3oBaHUs MPOCTPAHCTBA: NapalICIbHBIA IEPEHOC, CUMMETPHUS
OTHOCHUTEJIBHO TIOCKOCTH.

[TapannensHoe mnpoektupoBanue. I[lnowads opmoconanvrol npoexyuu. V3o0paxenue
MIPOCTPAHCTBEHHBIX QUTYD.

MHOrorpaHHUKHU

Bepmmnbl, pebpa, rpanu MHOrorpaHHuka. Paseepmkxa. Muozoepannvie yenvl. Bvinykivie
MHocoepanHuku. Teopema Diinepa.

[Tpusma. [Ipsimas u naknronnasa npusma. [IpaBunbHas npusma. [lapannenenunen. Kyo0.

[Mupamupa. IlpaBuibHas nupamuaa. YcedenHas nupamuaa. Terpasap. Cummerpun B KyOe,
B [apajuieJenuIie/ie, B Ipu3Me U Mupamuse.

Ceuenus KyOa, IpyU3Mbl U MUPAMUBIL.

[IpencraBienre o MpaBUIBHBIX MHOTOTPAHHUKAX (TETpas’Ap, KyO, OKTa’ap, MOAEKadap U
HUKOCAdIP).

Tesia M MOBEPXHOCTH BpalIeHUs

Hunuaap u koHyc. YcedueHHbId KoHyc. OcCHOBaHHWE, BBICOTA, OOKOBasi IMOBEPXHOCTb,
oOpazyroiasi, pa3BepTka. OceBble CEUEHHs U CEUEHUs MapaulebHble OCHOBAHMIO.

[Tap u chepa, ux ceuenus. KacarenbHas I10CKOCTh K cdepe.

HN3mepenus B reoMeTpun

O6nbem u ero uzmepenue. urerpansHas popmyna oobema.

@®opmynel  o6bema KyOa, MNPSAMOYTOJBHOTO Mapajulelenunesna, MpU3Mbl, LUIMHAPA.
®opmynel 00beMa nupamMuaa U konyca. @opmysisl MI0LMAAN TOBEPXHOCTENW LIMIUHAPA U KOHYCA.
®opmyibl 00beMa mapa u mwiomaau cepsl. [logodue Ten. OTHOIIEHUS MoLIa el MoBepXHOCTEH
1 00beMOB MOJOOHBIX

Tell.

KoopauHatbl 1 BEKTOPbI

[IpsimoyronbHas (JeKkapToBa) cUCTEMa KOOpAUHAT B MpocTpaHcTBe. PopMmyra pacCTOSHUS
MEXJly IByMsl TOUKaMU. Y paBHEHUS CHEpbl, nI0CKOCIU U NPAMOLL.

BekTtopel. Moaynbs Bekropa. PaBeHcTBO BekTOpoB. C0KE€HHE BEKTOPOB. YMHO)KEHHE
BEKTOpa Ha 4ucio. Pa3nokeHne BEKTOpa IO HANpPAaBICHUAM. YTOJI MEXAY IBYMs BEKTOPAMH.
ITpoexuus BekTopa Ha ock. KoopauHaTsl BekTopa. CKajIipHOE TPOU3BENEHNUE BEKTOPOB.

Hcnons30BaHne KOOPAMHAT U BEKTOPOB IPU PEHICHUM MAaTEMaTHYECKUX WU IPHUKIATHBIX
3a/1a4.

IIpakTHYeckHne 3aHATHSA:

IIpu3Haku B3aMMHOIO pACIOJIOKEHUA IPSAMBIX. YIOJd MEXAy IpsMbIMU. B3anmuoe
pPacnoIOKEHUE NPSMBIX U IUTOCKOCTEN. IlepnenauKysip 1 HaKJIOHHAsA K IUIOCKOCTH. YTOJI MEXKIY
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IIPSIMOM U IUIOCKOCTBIO. TeopeMbl 0 B3aMMHOM PAcCIIOJIOKEHUH MPSAMON U INIOCKOCTU. TeopeMa o
TpeX MepIEeHINKYIpax.

IIpu3Haku 1 CBOMCTBA NapaJUIEIbHBIX U NEPIECHANKYIISIPHBIX TUIOCKOCTEH.

PaccrosiHMe OT TOYKM 10 IUIOCKOCTH, OT HPSIMOM JI0 IUIOCKOCTH, PACCTOSHHE MEXIY
IUIOCKOCTSIMH, MEXAY CKPEIIUBAIOIIMMHU MPSIMBIMH, MEXIy INPOU3BOJIBHBIMH (GUTypaMH B
IIPOCTPAHCTBE.

[TapannensHoe TPOSKTHPOBAHWE M €r0 CBOMCTBA. Teopema o nAOwWaou Opmo2oHANbHOU
npoeKyuU MHO20y201bHUKA. B3anMHOE pacroioKeHHe MPOCTPAHCTBEHHBIX (PUTYD.

Pasnuuynble  BuAapl  MHOrorpaHHukoB. Mx  u3oOpaxkenus. CeueHus, pa3BEpTKH
MHoOrorpaHHukoB. [lnomans noBepxHocTu. Buasl cummerpuii B npoctpaHcTBe. CumMMmeTpus Tem
BpallleHUsl U MHOTOTPaHHUKOB. Boluncnenue miomazieit 1 00beMoB.

Bexkropel. JleiicTBrs ¢ BekTopamu. JlekapToBa cuctemMa KOOpAHHAT B POCTPAHCTBE.

VYpaBHeHHE OKpPYKHOCTH, cepbl, IUIOCKOCTH. PaccrosiHue Mexnay Toukamu. JleHcTBus c
BEKTOpPAMHM, 3aJlaHHbIMM KoopauHatamu. CKallipHOE IpOU3BEACHHE BEKTOpPOB. BekropHoe
ypaBHEHUE NPSIMOM M IIOCKOCTH. lcmonap30BaHME BEKTOPOB IPU J0KA3aTEIbCTBE TEOPEM
CTEPEOMETPUHU.

JIns BHeayJIUTOPHBIX 3aHATUW CTYJEHTAM, HapsAy C PELIEHWEM 3a/1ad W BBINOJIHEHUS
NPaKTUYECKUX 3aJaHUN, MOXKHO MPEUIOKUTH TEMBI UCCIIETOBATEIBCKUX U pedepaTHBHBIX paboT, B
KOTOPBIX BMECTO CEpHUIl OTAENbHBIX MEJIKHMX 3aJad W YNPAXKHEHUU MPejIararoTcsi CHOKETHBIE
3a/1aHus, TpeOYyIOIIHe JUIUTEIHLHON PaboThl B paMKax OJJHOM MaTeMaTHYCCKOW CUTyallMH. DTH TEMBI
MOTYT OBITh WHAMBUAYAIbHBIMHU 3aJaHUSIMH, HO MOTYT MpejaraTthCsi W TpyHIe CTYISHTOB s
COBMECTHOTI'O BBIIIOJIHEHHSI UCCIIEIOBAHUS.
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IIpumepHbIe TeMBbI pedepaToB (0KIAT0B), HCCIECAOBATEIBLCKHX IPOEKTOB:
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45.
46.

47.
48.
49.
50.

ANTOPUTMHYECKHUH TIOAXO/I K PEUICHHIO TEOMETPUICCKHX 3a/1a4.
ANTrOpUTMBI peLIEHHs] TPUTOHOMETPUUECKUX HEPABEHCTB.
AJMKBOTHBIE IpOOH.

Benukue OTKPBITHA B MATCMATUKCE.

[anepest BEMMKMX MaTEMaTHKOB.

['eoMeTpruecKre MOJICIH B €CTECTBO3HAHUH.

['eomerpuyeckue Gopmbl B HCKYCCTBE.

['eomerpus EBkinzia Kak mepBasi Hay4Has CHCTEMa.

I'eomerpust Hukounas JlobaueBckoro.

. 'unoTe3a 00 UCTOKAX 30JI0TOTO CEUEHUSI.

. I'paduueckue nmpreMsl pH peIICHUH 3a7a4 10 MaTeMaTHKE.

. 'paduyeckuii MmeTos pelieHrus TPUrOHOMETPUUECKUX YPAaBHEHHUH U HEPABEHCTB.
. AnodaHToBH ypaBHEHUSI.

. IpeBHEpyCCKHE 3aaUH.

. 3agaua o KEuurcoeprckux Mocrax.

. 3agaya Pamanymkana.

. 3a/1a4l MEXaHUYECKOI'0 IPOUCXOKACHUS: TEOMETPUSI MACC, SKCTPEMaJIbHbIE 3a/JauH.
. 3amaun Ha knetdaroit Oymare. ®opmyna [uka.

. 3aJ1a4M Ha ONTUMHU3ALIHIO

. 3a/1a4n Ha NepeIMBaHUE KUIKOCTH.

. 3aJ1auM ¢ mapaMeTpamH.

. 3HaUeHHUE MPOU3BOJAHON B Pa3IUYHBIX 00JIACTIX HAYKH.

. U3onepumerpuyueckoe npoCcTpaHCTBO.

. UccnenoBanue neHTel MEOUyca u e€ CBOWCTB.

. Kasibkynsitopsl.

. KommiekcHeie uucna.

. Konnueckue ceueHus 1 ux NpuMEHEHUE B TEXHUKE.

. JlJobauesckuit H.U. «KonepHuk reomeTpumny

. Maremarnueckast 00paboTKa SKCIIepUMEHTATBHBIX JaHHBIX.

. MareMatnueckue KpUBbIE: pO3bl U CIUPAJIU.

. MaTtematnuueckue pa3pe3Hble UTPH.

. Matemarnueckoe NporpaMMHpOBaHHUE U €r0 IPUMEHEHHUE.

. MeTop1 mocTpoeHust rpapuKoB TPUTOHOMETPUUECKUX (QYHKIUH.

. MeTopl peneHust TPUrOHOMETPUYECKUX YPaBHEHNN

. Harnmannas Tonosorus.

. Haxoxxnenne o0bEMa Te U IEeHTpa Macc Tela ¢ MOMOLIbI0 MHTEerpaa.
. Hem3sectnas Teopema IIudaropa.

. HecranmapTHble criocoObl pereHust TPUrOHOMETPUUYECKHX YPaBHEHUH
. O6nacTu NpUMEHEHUs! TPUTOHOMETPUH.

. OpTOoroHanbHO€ IPOEKTUPOBAHNUE.

. [TapannenpHO€ NPOEKTUPOBAHUE.

. Iloctpoenue rpaduxos ¢pynkumii B cpeae MicrosoftExcel.

. [Ipunoskenne onpenenéHHoro nHTerpaa.

. Ilpumenenne MicrosoftExcel i penienus cucteM JIMHEHHBIX ypaBHEHUH MaTPUYHBIM

METOOM.

[IpumeHeHne MaTpHUIL IPU PELIEHUH 3a]1a4.

[Ipumenenue nmporpammel MicrosoftExcel mst pemienns cuctem TMHEHHBIX ypaBHEHHM
MetooMm Kpamepa.

[IpumeHneHne TpUroHOMETPUUYECKUX POPMYJIT IPU U3MEPUTEIBHBIX padoTax.

Pemienue cuctem IMHENHHBIX ypaBHEHHH B cpeae Maple.

Pemenue cucrem nuHeNHHBIX ypaBHeHUH B cpene Mathcad.

Pemienue cuctem IMHEHHBIX ypaBHEHH B cpeae Mathlab.
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51.

52.

53.
54.
55.
56.
57.

Pemienue cuctem ITMHEHHBIX ypaBHEHHH MeToioM ["aycca B cpenie TabIMYHOTO
nporeccopa MicrosoftExcel.

Pemenne s5KOHOMMUYECKHX 337a4 MAaTEMATUYECKOT 0 POrPaMMHUPOBAHUS B CpEIe
Tabau4HOrO mporeccopa MicrosoftExcel .

CBoiicTBa TPUTOHOMETPUYECKUX (PYHKLUI: TApMOHUYECKHE KOJICOaHHS
Cpennue 3HaueHUs U UX IPUMEHEHUS B CTATUCTHUKE.

Cxema I'opuepa.

TekcroBble 3a1a4M.

@pakTansl: FEOMETPUS KPACOTHI
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3. TemaTnyeckoe MJIaHUPOBaHUE

[Ipu  peanmzanmm  coxepkaHusi  oOIIeoOpa3oBaTeIbHON  YYEOHOW  JAWCITUIUIMHBI
«Matemaruka» B mpenenax ocBoenus I[IIICC3 na 6aze ocHoBHOro oOmiero oOpa3oBaHUs C
MOJTy4eHUEM CpefHero obmiero obpa3zoBaHusl yuyeOHas Harpy3ka OOyYaroIIMXCS COCTaBJSeT IO
40.02.01 ITpaBo u opranu3anus COMUAILHOTO oOecreueHus: — 234 u.

Taoauna 1
Buj yueOHoii padoThl
AyIMTOpHBbIE 3aHATHS. KosauuyecTBo yacos
Copnepxanue 00yueHHust

Beenenue. 4
[ToBTOpEHME.
Pa3ButTHe MOHATHUS O YUCTE. 8
Kophu, crenenu u jorapudmsl. 28
IToBTOpEHME KypCca FTEOMETPHH. 4
[IpsiMble U MJIOCKOCTH B MPOCTPAHCTBE. 20
KomMOuHaropuka. 4
KoopauHarsl 1 BEKTOpBI. 16
OCHOBBI TPUTOHOMETPHH. 30
@OyHKIUYN U TpadUKH. 18
MHOTrorpaHHUKHU U KpyIJible Tea. 26
Hayana MmaTemMaTuyeckoro aHajausa. 16
WHuTerpan u ero npuMeHeHHeE. 16
CraTucTHKa ¥ TEOpHUsl BEPOSITHOCTEH. 12
YpaBHEHMsI U HEPABEHCTBA. 32

Hroro: 234

IIpomexyTouHas arrecTauus B gopMe IK3aMeHa
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Taoauma 2

O0bem KonunuyectBo
HaumenoBanue TeM Conep:xkaresqbHast o0pa3oBaTeILHOM ayJIMTOPHBIX YaCOB
JIHHUSA NMPOrpaMMsbl 110 0YHOM (popme
00y4eHust

Bsenenue. 4 4
IToBTOpEHME.
Pa3Burtue nousTHA 0 Anrebpanueckas 8 8
qucIe.
Tpuronomerpuyeckue Teopetuxo- 16 16
GyHKIHH. (hyHKIIMOHATIbHAS
Tpuronomerpuyeckue YpaBHeHuit 10 10
YPaBHEHHSI.
IIpeoOpazoBanue Anrebpanyeckas
TPUTOHOMETPUYECKUX Teoperuko- 24 24
BBIPa)KEHUI. (YHKIMOHATIbHAS
Hauaina TeopeTtuko-
MaTeEMaTUYECKOTO (byHKIIMOHANBHAS 40 40
aHaJIM3a.
CreneHu 1 KOpHH. Anrebpanyeckas
Crenennble QyHKIHH. Teopetuxo-

(byHKIIMOHANBHAS 24 24

YpaBHeHuUi 1
HEPaBEHCTB
Iloka3aTenbHas U Teoperuko-
JorapupmMudecKas (byHKIIMOHANBHAS 26 26
GyHKIMS.
KomOuHaropuka,
CTaTUCTUKA U TEOPHS Croxactuueckas 12 12
BEPOSATHOCTEM.
YpaBHeHUS U YpaBHeHHUl U
HepaBeHcTBa. CHcTeMBI HEPaBEHCTB 10 10
YpaBHEHUU U
HEPABEHCTB.
IToBTOpEeHME Kypca I'eomeTpuueckas 4 4
IJIAHUMETPHH.
Bseznenue B I'eomerpuyeckas 2 2
CTEPEOMETPUIO.
ITapaieapHOCTD I'eomerpuyeckas 4 4
IIPSIMBIX U IIJIOCKOCTEM.
[TepnieH MKy ISIPHOCTD I'eomeTpuueckas 8 8
IIPSIMBIX U IIJIOCKOCTEM.
MHOTOrpaHHHKHU. I'eomeTpuyeckas 16 16
Humuuap. Konyc. I'eomerpuyeckas 10 10
[Tap.
Bexkrops! B I'eomerpuyeckas 6 6
IIPOCTPAHCTBE.
Meroza KOOpAUHAT. I'eomerpuyeckas 10 10
Hroro: 234 234
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4. XapaKTepI/ICTI/IKa OCHOBHBIX BUAOB A€ATEC/JIbHOCTU CTYACHTOB

Coaepxxanue 00yueHust

XapakTeprcTHKAa OCHOBHBIX BH/I0B /1eSITeIbHOCTH
o0yuyawuierocsi (Ha ypoBHe y4eOHbIX JelCTBHIA)

BBEJAEHUE

BBenenue.

] O3HaKOMJICHHE C POJIBI0 MATEMATUKH B HAYKE, TEXHHKE,
HSKOHOMHKE, MHPOPMAIIMOHHBIX TEXHOJOTHIX U MPAKTUYECKOU
NeSTEILHOCTH.

] O3HakoMJieHHME C IelsIMU U 33JadyaMi  H3y4eHUd
MaTeMaTHKu  npu  ocBoeHuun  mpodeccmit  CIIO  wm
cuermanbHocten CIIO.

Pa3Butne noHsiTus 0 YnciIe.

AJI'EBPA
[ BeimonHsaTe apudmMeTndeckue IEHCTBUS HAJA YHCIaMHU,
COYeTasi yCTHBIE U TUCbMEHHBIC TIPUEMBI,
[ HAXOJWTh TPUONKECHHBIE 3HAYCHUS BEIWYMH U

MOTPELIHOCTH BbIUUCIIEHUH (aOCOIIOTHAsE U OTHOCUTEIbHAS);
CpPaBHMBATh YUCIJIOBBIE BHIPAYKEHUS;

[ HaXOJUTh OIIMOKH B IPeoOpa3oBaHUAX M BBIYMCICHUAX
(oTHOCHUTCS KO BCEM MYHKTAaM IIPOrPaMMBl).

KopHuu, crenenu u jiorapupmsi.

| O3HAaKOMHUTBCA C TIOHATHEM KOPHSI N-H CTENCHH,
CBOMCTBaMHM PaJUKAJIOB U C IIPABUJIAMHU CPAaBHEHUEM KOPHEM.

| @opMyIUpOBaTh ONPEICIICHHE KOpHA U CBOWCTBA
KOpHEeH. BpIuucisaTe M cpaBHHBAaTh KOPHH, AENATh NPUKUAKY
3HadeHus1 KopHA. IIpeoOpa3oBbIBaTh YUCIIOBBIE M OYKBEHHBIE
BBIPQKCHUS, COJEPKAILNE PATUKAIIBI.

] BreimonusaTe pacuetsl mo (opmyiaMm, coiepKauM
paguKanbl, OCYIIECTBIAS HEOOXOAMMBIE TOJACTAHOBKU U
npeoOpa3oBaHuUs.

| Ornpenenarb pPaBHOCHIBHOCTH BBIpaKECHUI c
paaukanaMu. PemaTe uppaloHalbHbIE YPABHEHMUS.

| O3HaKOMUTHCA Cc MIOHATHEM CTEIICHU c
JIEACTBUTEIIbHBIM OKA3aTEIEM.

] HaxomuTe 3HaueHuss CTENEHHW, HCHOJIBb3YysS IpHU
HE0OXOIUMOCTH HHCTPYMEHTAIbHBIE CPEJICTBA

] 3anuceiBaTh KOPEHb N-Ml CTENEHW B BUJE CTENEHU C
JIpOoOHBIM TIOKa3aTeIeM U Ha00O0pOT.

] DopMyJIHpPOBaTh CBOICTBa CTeneHel. Brruuciars

CTEIIEHU C PAalMOHAIBHBIM IIOKA3aTeNIeM, JeJIaThb IPUKUAKY
3HAYEHUS CTENEHU, CPABHUBATH CTEIICHH.

| [TpeoOpa3oBbIBaTH YHUCIIOBbIE u OyKBEHHbBIE
BBIP@KEHHMS, COAEpKAIIUME CTENEHU, NPUMEHSS CBOWCTBA.
Pemate mokazarenbHbIe YpaBHEHUA.

| O3HaKOMUTBCS C MPUMEHEHHEM KOpHEW U CTeneHen
MPY BBIYUCICHUU CPEAHUX, IIPHU ACICHUU OTPE3KAa B «30JI0TOM
ceyeHnn». Pemare mNpUKIagHBIE 330a4d  HA  «CIOXKHBIE
MPOLECHTHDY.

IIpeoOpa3oBanue ajredpandecKnx
BbIPAKEHH .

| BoimonHsATe mpeoOpa3oBaHusl BBIPAKEHUH, MpPUMEHSs
¢dopMynBl, CBA3aHHbIE CO  CBOMCTBaMH  CTENEHEW U
sorapu(dmoB.
| Onpenensatb  o0jacTh  JOMYCTHUMBIX  3HAUYEHUH
JorapuMHUUecKoro BbIpakeHus. Pemarh norapudpmuueckue
YPaBHEHUS.

OCHOBBI TPUTOHOMETPUH
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OcHOBHbIE MOHSATHSA.

| WN3yunuTs paguaHHbBII  METOX  M3MEPEHUs  yIJIOB
BpallleHUsI U WX CBA3b C TpaaycHOM Mepoit. 1M300pakars yriibl
BpallleHUsl Ha OKPY’KHOCTH, COOTHOCUTH BEJIINYMHY yIJIa C €r0
PaCIIOJIOKEHUEM.

] @opMyIUpOBaTh OINPEAEIEHUS] TPUTOHOMETPHUUECKHUX
GyHKIMA I YIJIOB  MOBOPOTa M JUISL  OCTPBIX  YIJIOB
PSIMOYTOJIBHOTO TPEYTOIbHUKA U OOBACHATh UX B3aMMOCBSI3b.

OcHoBHBIE
TPUTOHOMETPHYECKHE
TOXKIECTBA.

m [IpyMeHSAT, OCHOBHBIE TPUTOHOMETPHUYECKHE TOXKACCTBA IS
BBIYHCIICHUS 3HAYCHHW TPUTOHOMETPHUYECKUX (YHKIUN TIO
OJTHOH U3 HHUX.

IIpeoOpa3oBanusi npocTemux
TPUTOHOMETPHYECKUX
BbIPAKEHH .

[ W3yunte  OCHOBHBIE  (POPMYJIBI  TPUTOHOMETPHUU:
GbopMyJbl CIOXKEHUS, YABOCHMS, IPeoOpa3oOBaHUA CyMMBbI
TPUTOHOMETPUYECKMX  (QYHKUMH B  TpPOHM3BEACHHUE U
IIPOU3BENCHNAA B CyMMY U IIPUMEHATh IIPU BBIYUCIICHUU
3HAYEHUSI TPUTOHOMETPUYECKOIO BBIPAXKEHUS W YIPOILCHHUS
ero.

[ O3HaKOMHUTBECS CO CBOWCTBAMU CHUMMETPHHM TOYEK Ha
€IMHUYHON OKPYKHOCTH U MIPUMEHSTH UX JJIS BBIBO/IA (hOPMYIT
IIPUBEACHHUS.

IIpocreitmmne
TPUTOHOMETPUYECKHE YPABHEHUS
U HepageHcmea.

| Pemate mo ¢opmyrnaMm M MO TPUTOHOMETPHUYECKOMY
KpyTy NPOCTEUIINE TPUTOHOMETPUUECKHUE YPABHEHHUS.

| [TpumensaTp oOmME METOABI pEUICHHS YpaBHEHUH
(mpuBeneHUE K JIMHEHHOMY, KBaJpaTHOMY, METO/] Pa3JIoKEeHUs
Ha MHOXHTEIU, 3aMEHbl [IEPEMEHHOW) TMpH pelIeHUU
TPUTOHOMETPUUECKUX YPABHEHUM.

| OTrmeuarp  Ha  Kpyre  peleHuss  MNpOCTEHUIIUX
TPUTOHOMETPUUYECKUX HEPABEHCTB.

ApKcunyc, apKKoCUHyc, QpKmMaH2enc

] O3HakoOMUTBCS c HOHSITUEM 00paTHBIX
TPUTOHOMETPUUYECKUX (YHKLUH,

] W3yuuth omnpeneneHuss apKCUHyca, apKKOCHHYca,
apKTaHreHca uyucna, (opMynupoBaTh HX, H300pakaTb Ha

yucha. €IMHUYHOW  OKPYXXKHOCTH, TPUMEHATh TpU  PELICHUU
YPaBHEHUHN.
®YHKIINU, UX CBOMCTBA U TPA®HUKH
] O3HAaKOMUTBHCSA C MOHSTHEM MEPEMEHHOW, MpUMEpaMu
3aBUCHUMOCTEN MEKY IEPEMEHHBIMHU.
| O3HakOMUTBCA C TOHATHEM TIpaduKa, ONPEHEATh
MPUHAJIEKHOCTh TOYKM Tpaduky o¢yHkuuu. [lo dopmyne
OyHKIHA NpOCTEHIIed 3aBUCHMOCTH OIpENeNATh BUJI €€ TIpaduka.
Ilonamue o nenpepvienocmu Beipaxats 110 popMysie 0Hy IEPEMEHHYIO Yepe3 Ipyrue.
¢ynkyuu. | O3HakOMHUTBCSA c OIIpEAEIEHUEM ¢byHKIMY,

dbopmynupoBath ero. Haxomauts oOnacTe ompeneneHus u
00JacTh 3HaUCHUN PYHKIIHMH.

CpoiicTBa QyHKIHM.
I'paduyeckass MHTEpIpeTaNUs.
IIpumeps! pyHKIUMOHATBHBIX
3aBHCHMOCTEH B peajbHbIX

[ | O3HakOMUTBCA €  MpuMepamMH  (PyHKIIMOHAJIBbHBIX
3aBUCUMOCTEN B  pEaNbHBIX IIpOIeccaX U3  CMEKHBIX
JVCLIATIIINH.

[ | O3HAaKOMHUTBCSA C JI0KA3aTElIbHBIMU PACCYXACHUAMHU
HEKOTOPBIX CBOMCTB JMHEHHOW W KBaJpaTHUYHOW (DYyHKUIHH,
IIPOBOJUTH HUCCJIENOBAHUE JIMHEHHOHM, KYyCOYHO-JIMHEWHON,
IpoOHO - TMHEMHOM W KBaJApaTUYHON (YHKUUH, CTPOUTH HX
rpaduku. Ctpouth U uuTath rpaduxu pynkuui. Mccnenosath
GyHKIUH.
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nmpoueccax u ABJICHUAX

[ CocraBnsath BuA (GYHKIHH TI0 JAHHOMY YCJIOBHIO,
peliaTh 3a1a4 Ha SKCTPEMYM.
Brimonasate npeoOpa3zoBanus rpaduka QyHKIUN.

OOpaTHble pyHKIMH.

] N3yunth noHsTHE 00paTHOM (PYHKINH, OIPENEIATh BUI
U CTpOUTH rpaduk oOpaTHOW (YHKIHUH, HAXOAUTH €€ 00JIacTh
ompeneneHuss ¥ oOnacTh 3HaueHWi. [IpuMeHsATH CBOHCTBa
GyHKIUH [pU UCCIIEJOBAaHMM YPaBHEHUH U MpH pelIeHUU
3a7a4 Ha SKCTPEMYM.

u O3HAaKOMUTHCS C TIOHATUEM CIIOKHON (PYHKITHH.

CreneHHble, IOKa3aTebHbIE,
Jorapumuyeckune u
TPUTOHOMeTpHYecKUe (PYHKINHU.
OOpaTHbIe TPUTOHOMETPUYECKHE
GyHKIUM.

[ | Bbuucnare  3HaueHuss  (QYHKIMM 10  3HAYCHHIO
aprymenTa. OnpenensiTh MoJ0KeHNEe TOYKH Ha rpaduke o ee
KOOpAMHATaM U Ha00O0pOT.

[ | Hcrnonb3oBath cBoicTBa (YHKIUH 1711 CpaBHEHUS
3HA4YeHUH CTeNeHel U JIorapu(MoB.

Crpouts rpaduku CTENEHHbBIX U JIOrapu(pMUUECKUX (QyHKIHMH.
] Pemate  mokasarenbHele M JorapupMHUECKUE
YPaBHEHUS U HEPABEHCTBA 110 U3BECTHBIM AJITOPUTMAM.

] O3HakOMUTBCS c MOHITHEM HEeINpepbIBHON
nepuoan4eckoil pyHkmu, GopMyaupoBaTh CBOMCTBA CUHYCA U
KOCHHYCa, CTPOUTH MX TPa(UKH.

| O3HaKOMMTBCS C IOHATHEM FapMOHUYECKHUX KOJIeOaHUMH
U TpUMepaMM TapMOHMYECKHMX KoJIeOaHMM [Uis ONucaHus
IIPOLIECCOB B (PU3MKE U APYTHX OOJIACTSIX 3HAHMSL.

| O3HAaKOMUTBCS C IOHATHEM PA3PHIBHOM NEPUOINYECKOM
¢byHkuuu, GopMynupoBaTh CBOWCTBA TaHr€HCa M KOTAHIEHCA,
CTPOUTH UX TPaPUKH.

| [TpumensTe cBoiicTBa (YHKIMA A7  CpaBHEHUS
3HaYeHUH TPUTOHOMETPUYECKUX (DYHKIUM, A8 pernieHus
TPUTOHOMETPUUECKUX YPABHEHUH.

| Crpouth rpaguku OOpaTHBIX TPUTOHOMETPUYECKUX
(GyHKIUH ¥ onpeensTh 1o rpagukaM UX CBOICTBA.

n BeinonsaTe npeobpazoBaHue rpaMKoB.

HAYAJIA MATEMATHYECKOTI'O AHAJIM3A

ITocaenoBaTe/ILHOCTH.

] O3HaKOMUTBCS c MOHSTHEM YK CIIOBOM
MOCJIeI0BATEIbHOCTH, CIIOCO0aMU €€ 33/aHusl, BBIYMCICHUIMU
€€ YICHOB.

| O3HakOMHUTBCSA C MOHITHEM npenena
MOCJIEI0BATEIBHOCTH.

| O3HaKOMHTBHCS C BBIUMCIEHUEM CyMMbI OE€CKOHEYHOTO
YHCIIOBOTO Psiia Ha MPUMEPE BBIYUCICHUSI CyMMbl OECKOHEYHO
yOBIBarOIIEH reOMETPUIECKO MPOrpeccHy.

m Pemares 3amau Ha OpUMEHEHHE (DOPMYJBI  CyMMBI
0eCcKOHEeuHO yObIBaoIIeii reOMeTPUUECKOI MPOrpecCHH.

] O3HAaKOMHUTBCS C IOHATUEM POU3BOAHOM.

| N3yuuts u (GopMyaupoBaTh €€ MEXaHWYECKHH U
F€OMETPUUYECKUNA CMBICH, HM3YYUTh AaJITOPUTM BBIYUCICHUS
IIPOU3BOJIHOM HA MPUMEPE BBIUMCIEHNS MTHOBEHHOW CKOPOCTH
1 yTII0BOTO KO3 puIreHTa kacaTeabHO.

| CocTaBisTh ypaBHEHHE KacaTeJIbHOM B 0OIIEM BUE.

| Bolyunts mnpaBuna  auddepeHurpoBaHus, TaOIUILy
MPOU3BO/HBIX 3JJEMEHTAPHBIX (YHKUMH, TPUMEHATHh IS
b depeHupoBanusi QyHKIMMA, A COCTaBICHHs] YpaBHEHHUS
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IIpousBoaHas U ee IpUMEHEHHUeE.

KacaTeJIbHOM.

] N3yunTh TEOpEeMBbI O CBS3M CBOWCTB (YHKIMH U
MIPOU3BOIHOM, (DOPMYITHPOBATH HX.

] [IpoBOANUTH € MOMOIIBIO MPOU3BOJHON HCCIIEJOBAaHUE
(byHKIIUY, 31aHHON POPMYIION.

] VYcTraHaBiuBaTh  CBSI3b  CBOMCTB  (YHKIMH U
MIPOU3BOJTHOM IO UX TpaPuKaM.

] [IpuMeHATh TPOU3BOAHYIO JUIsl pEHIEHUs 3a7ad Ha

HaX0XJICHHUC HaI/I6OJIBI_HeI‘O, HAauMCHBIICTO 3HA4YCHUA M Ha
HaXO0XKICHUC DKCTpEMYyMaA.

IlepBooOpa3Hasi u MHTErpaJl.

] O3HaKOMUTHCA c MOHSATHEM WHTETpaa u
epBOOOPA3HOM.

] N3yunTh mnpaBwia BBIUKCICHUS TMEPBOOOpA3HON U
teopemy HreroTona- JleiiOnuna.

] Pemate 3amaum Ha CBSI3b MEpBOOOpasHOM U ee C
MIPOU3BOJIHOM, HA BBIYUCICHHUE MEPBOOOPA3HON IJs JaHHOU
GbyHKIHH.

] Pemarp 3amaum Ha TNpUMEHEHHME UWHTErpaia Ais

BBIYMCIICHHS (PM3MUECKUX BEJIMYUH U TUIOMIAACH.

YPABHEHUA U HEPABEHCTBA

VYpaBHEHHsI UM CHUCTEMBI ypaBHEHUH
HepaBeHcTBa U cucTeMbl HEPaBEHCTB
C IBYMsI IEPEMEHHBIMH.

] O3HAaKOMHUTBHCS € MPOCTEHIIMMHU CBEJECHUSIMHU O KOPHSX
anreOpanyeckux YpaBHEHUH, C MOHATUSAMH HCCIIEIOBAaHUS
YPAaBHEHUI U CUCTEM yPaBHEHUM.

| N3y4uth TEOpHUIO PAaBHOCWIBHOCTH YPaBHEHHM M €€
npumeHeHue. [loBTOpuTh 3amMch pelieHHs] CTaHJIAPTHBIX
YpaBHEHMH, @pueMbl IpeoOpa3oBaHUs ypaBHEHMH  JUis
CBEICHUSI K CTaHJaPTHOMY YPaBHEHUIO.

| Pemars paloHaJbHBbIE, UppaliOHAIILHEIE,
[IOKa3aTejabHble W  TPUTOHOMETPUYECKHE YpaBHEHUS U
CHUCTEMBI.

| Hcnonp3oBate cBoiicTBA M Tpaduku QYHKIUH a7
peuieHns ypaBHeHU. [I0BTOpUTE OCHOBHBIE IPUEMBI PEIICHHUS
CHCTEM.

| Pemars  ypaBHEHMs, HpPUMEHSS  BCE  IPUEMBI
(pasnokeHne Ha MHOXKUTENH, BBEJACHHE HOBBIX HEU3BECTHBIX,
MOJICTAHOBKA, rpauyecKuii MEeTox).

| Pemate cucremsl ypaBHEHHH, INPUMEHSS DPa3jIU4HbIC
cnocoObl. O3HAKOMUTBCSI € OOLIMMH BONPOCAMHU PpEIIECHUS
HEPaBEHCTB U HCIIOJIb30BaHMSI CBOICTB U rpauKOB (PYHKIIHI
IIPYU PELICHUN HEPABEHCTB.

] Pemarp HepaBeHCTBA U CHCTEMbl  HEPaBEHCTB,
MPUMEHSS Pa3JIMUHbIE CIIOCOOBI.

m [lpumeHsTr MaTeMaTHMUECKUE METOJAbl Il PpEILICHUS
CoJiepKaTeNbHbIX 3aJjad U3 pa3IM4YHbIX oOjacTell Hayku u
npakTukd. VHTepnperupoBaTth  pe3ynbTaThl, YYUTHIBATH
peaJIbHbIE OTPaHUYECHHUSL.

3JEMEHTHI KOMBUHATOPUKHA, TEOPUU BEPOSATHOCTEHN "

CTATUCTUKH
] W3yunth mpaBuiia KOMOMHATOPUKU W MPUMEHSTH MpPU
peleH KOMOMHATOPHBIX 3a7ay.
] Pemars xoMOMHaTOpHBIE 3a7jauld METO/IOM Iepedopa U
10 NMPABUITY YMHOXKEHHS.
u O3HAaKOMUTBCS € TOHSITHSIMH  KOMOWHATOpPUKH:
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pa3MEIIeHHUsIMU, COYETAHUSAMH M  [EPEeCTAaHOBKaAaMU U
(dbopMynaMu I UX BBIYUCICHUSI.

] OOBSICHIATh U TPUMEHSATH (POPMYIBI AJII BBIYUCICHUS
OcHOBHBIE IOHATHUS pa3MeILEeHH, IEPECTAHOBOK U COUYETaHUM IPU PEIICHUH 3a/1a4.
KOMOMHATOPHUKH. ] O3HakOMHUTKECS ¢ OuHOMOM HBIOTOHA M TPEYTOJIBHHUKOM
[Tackans.
] Pemarp mnpakTudeckue 3ajayd € HCIHOJb30BAHHUEM
MOHSATHH U TPaBUJI KOMOMHATOPUKH.
] W3yuuTh KJIacCUUYECKOE OINPEEIIEHUE BEPOSITHOCTH,
CBOMCTBA BEPOSITHOCTH, TEOPEMY O CYMME BEPOSTHOCTEH.
| PaccMoTpeTs IHpuUMEpBl BBIYHUCICHUS BEPOSITHOCTEH.
DJIeMeHThI TEOPUH BepPOSITHOCTEH. | Pemrath 3a1aum Ha BRIYMCIICHHE BEPOSATHOCTEN COOBITHH.
] O3HaKOMUTBHCS C IPEICTABIICHUEM YHCIIOBBIX JAHHBIX U
HX XapaKTePUCTUKAMU.
IIpeacraBiieHne JaHHBIX ] Pemate npakTudeckue 3agaun Ha 00pabOTKy YMCIOBBIX
(TabdJamubl, IMarpamMmbl, rpa@uKM). | TaHHBIX, BBIYUCICHUE UX XapAKTEPUCTHUK.
IF'EOMETPUSA
] @opMynupoBaTh U OPUBOAMTH  JIOKa3aTeJIbCTBA

IIpsimble U MJIOCKOCTH B
NPOCTPAHCTBE.

IIPU3HAKOB B3aUMHOT'O PACIOJI0KEHUS NPSIMBIX U INIOCKOCTEH.
PacniozHaBaTh Ha uepTekax U MOJEIAX DPA3JIMUYHBIE Cllydau
B3aUMHOI'O  PACIIOJIOKEHHsS  IPSAMBIX M INIOCKOCTEH,
apryMEHTHPOBATh CBOU CYXICHHUS.

| @opMynMpOBaTh ONPENEICHUS, IPU3HAKK U CBOMCTBA
HapajuIeIbHbIX u NIEPIEHIUKYJISIPHBIX IIJIOCKOCTEN,
JBYT'PAaHHBIX U JIMHEHUHBIX YIJIOB.

| BBINONMHATE NOCTPOEHHUS YIJIOB MEXKIAY MPSMBIMH,
IPSIMOM U IIJIOCKOCTBIO, MEXKIY IUIOCKOCTSMHM IO OIMCAHUIO U
pacrno3HaBaTh UX Ha MOZECIIAX.

| IIpuMeHATh NpPHU3HAKM M CBOMCTBA PAaCHOJIOKECHUS
HOpsSIMBIX M IUIOCKOCTEH NpH peleHuu 3aaad. M3zoOpaxkaTh Ha
PUCYHKAaX M KOHCTPYMPOBATh HA MOJEIAX NEPHEHAMKYIIAPHI U
HAaKJIOHHBIE K IIJIOCKOCTH, MPSMBIE, IMapaJuIeNIbHbIE IIIIOCKOCTH,
YIJbl MEXIy MNpSAMOHM U IUIOCKOCTBIO M OOOCHOBBIBATH
IIOCTPOEHHE.

| Pemate 3amaum Ha BBIYHCICHUE TE€OMETPUYECKUX
BenM4HUH. ONUCBIBATH PACCTOSIHUE OT TOYKHU /10 TUIOCKOCTH, OT
NpsAIMOM 10 IUIOCKOCTH, MEXKIAY IUIOCKOCTSIMH, MEKIY
CKPEUIUBAIOIIMMHU  MPSAMBIMH,  MEXKIYy  IIPOU3BOJILHBIMU
(urypamu B IpoCTPaHCTBE.

| @®opMyIupoBaTh U JOKa3blBaTb OCHOBHBIE TEOPEMBI O
paccTosHUAX (TEOpeMBbI CyIIECTBOBAHUS, CBOWCTBA).
| N300pakaTh Ha dYepTekax M MOJENSAX PacCTOSHUS U

00OCHOBBIBaTh CBOM CyXJeHUs. OmnpenensiTb U BBIYUCIATH
paccTosiHUA B IpocTpaHcTBe. [IpuMeHsTh (hopMyIIbl U TEOPEMBI
IJITAHUMETPUU I PELICHUS 3a]1a4.

| O3HakoMHUThCS c MOHITHEM NapaijIeIbHOTO
MPOEKTUPOBAHUS U €r0 CBOMCTBaMU. DOPMYIHPOBATh TEOPEMY
0 IJIOLIAAN OPTOTOHAJIILHOM MPOEKIIUU MHOTOYTOJIbHHKA.

| [TpumeHsITh TEOpHIO Uii 0OOCHOBAaHUSI MOCTPOCHUH U
BBIYHCIIEHUI. APTyMEHTHPOBATh CBOU CYXJEHHUS O B3aUMHOM
PacMoJI0KEHUHU MPOCTPAHCTBEHHBIX PUTYD.

| OnwuceiBaTh M XapaKTCPU30BaTh PaA3JIAYHBIC BHUIbI
MHOT'OIpaHHUKOB, NEPCUHUCIIATh UX DJICMCHTEI 1 CBOMCTBA.
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MHoOrorpaHHuKHM.

| N300paxkathb MHOTOTPaHHUKHU " BBITIOJIHSTh
MOCTPOCHMUSI ~ Ha  HM300paXEeHHIX W HAa  MOJENIX
MHOT'OTPaHHHUKOB.

] BbluucnsaTe  JMHEHHBIE  3JEMEHTBI M YIVIBL B
MPOCTPAHCTBEHHBIX KOH(QUTYpALUAX, apryMEHTHPOBATh CBOU
CY)KJICHUS.

] XapakTepu30BaTh M HM300pakaTh CEUYCHHS, PA3BEPTKU
MHOI'OTPaHHUKOB, BBIYHUCIIATH IIOMIA/IA IOBEPXHOCTEH.

] Crpouth mpocTelme cedeHuss KyOa, TNPHU3MBL,
nupamubl. [IpumMeHsITh QaKThl U CBEACHUS U3 JIAHUMETPHUU.

] O3HAaKOMHUTBCS C BUJAMU CUMMETPHI B NPOCTPAHCTBE,
(dbopMynupoBaTh OIpeeiIeHHUs] U CBOWCTBA. XapaKTepU30BaTh
CUMMETPHUH TEJ BPALLEHUs U MHOTOTPAaHHUKOB.

] [IpuMeHATh CBOWCTBAa CUMMETPUHM MPU PELICHUH 3a7a4.
] Hcnonp3oBath npuoOpeTeHHbIE 3HAHUSA JUIs
HCCIEA0BaHUS U MOJIEIMPOBAHUS HECIOKHBIX 3a7au.

] N300paxaTb OCHOBHbIE MHOTOT'PAHHUKU U BBINOJIHSTH
PUCYHKH I10 YCJIOBHUSAM 33/a4.

] O3HakOMUTBCS c BUJIAMU TeN BpallleHus,
(dhopMyIHUpOBaTh UX OIPENIECTICHUS U CBOICTBA.

] @dopmynaupoBaTh  TEOPEMBl O  CEUYEHUH  LIapa
IJIOCKOCTBIO U O TJIOCKOCTH, KacaTeIbHoM K cepe.

] XapakTepu3oBaTb U HM300pa)kaTh Tejla BpAIIECHUS, UX
pa3BEpTKHU, CEUCHHUS.

] Pemarp 3amaum  Ha IOCTPOGHHME CEUYEHUH, Ha

BBIYMCIICHUC IJINH, paCCTOﬂHHﬁ, YTJIOB, IUIOLIAJICH. HpOBOI[I/ITL
A0Ka3aTCIbHBIC PACCYKACHUS P PCIICHUHU 3a/1a4.

TeJsia ¥ MOBEPXHOCTH BPALlCHUS. | W [TpyuMeHATH CBOMCTBa CUMMETPUHU IIPU PELUEHUM 3a7ad
Ha TeJla BpallleHUs, HA KOMOMHAIIUIO TEJl.
| N300pakaTb OCHOBHBIE KpYTJble Tela M BBINOJIHATh
PHUCYHOK I10 YCJIOBHIO 3a/1a4H.
| O3HaKOMMTBCS C TOHATHAMM IUIOMAAM M 00beMa,
AKCMOMaMH U CBOWCTBAMH.
| Pemarp 3amauM Ha BBIYMCICHHME IUIOLIANEH IUIOCKUX
¢buryp, nIpuMeHsisl COOTBETCTBYIOIINE (QOpMYJbl U (PAKThl U3
IJIAHUMETPUH.
] W3yunuth  TeopemMbl O  BBIUMCIEHMH  OOBEMOB

HN3mepenus B reoMeTpum.

MPOCTPAHCTBEHHBIX TeJd, pelaTh 3aJayd Ha HpPUMEHEHHE
(hopMyJ1 BEIYHCIEHHS] 0OBEMOB.

[ N3yunth QopMynbl Ul BBIUMCIEHHUS IUIOLIa/ei
MOBEPXHOCTEH  MHOTOTPAaHHUKOB W Tel  BPALICHUS.
O3HaKOMHUTBCS  C  METOJOM  BBIYHCIEHHMS  IUIOLIaIU
TMOBEPXHOCTHU C(ephl.

[ Pemate  3amaunm  Ha  BBIYMCICHHME  IUIOLIa/ei
MMOBEPXHOCTH IPOCTPAHCTBEHHBIX TEIL.

m O3HaKOMHUTBLCS C MOHSATHEM BCKTOpa.I/ISy"-II/ITL ACKApTOBY
CUCTEMY KOOpAWHAT B MPOCTPAHCTBE, CTPOUTH IO 3aJaHHBIM
KOOpAuHAaTaM TOYKH U IIJIOCKOCTHU, HAXOAUTb KOOPAWHATLI
TOYCK.

[ HaxonuTh ypaBHEHHUSI OKPY>KHOCTH, CHEPBI, MIOCKOCTH.
BbyncnsaTe paccTOSIHUS MEXKAY TOUKAMHU.
| W3yunTh CBOHCTBA BEKTOPHBIX BEJIMYMH, IpaBHia

pa3ioKeHUs BEKTOPOB B TPEXMEPHOM NPOCTPAHCTBE, MpaBUia
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KoopauHatbl 1 BEeKTOPBI.

HaxO0XJICHUsSI KOOPJMHAT BEKTOpa B IPOCTPAHCTBE, IMpaBUiIa
JIEUCTBUIN C BEKTOPAMH, 3aJJaHHBIMA KOOPJIMHATAMHU.

| IIpuMeHATH TEOPUIO NIPU PEIICHUH 3a]a4 Ha ACUCTBUSA C
BeKTOpaMH. WM3yuuTh CKaIIpHOE MNPOU3BEACHUE BEKTOPOB,
BEKTOPHOE YpPAaBHEHHUE MPSIMOM M IUIOCKOCTH. IIpuMeHsTh
TEOPHIO MPU PELICHUWU 3aJad Ha JIEUCTBUS C BEKTOPAMHM, Ha
KOOPJAMHATHBIM METOJ, Ha IPUMEHEHUE BEKTOPOB JUIA
BBIYMCIICHHS BEJIMYMH YIJIOB U PACCTOSHUIA.

| O3HaKOMUTHCA c JI0Ka3aTeJIbCTBAMH TEOpEM
CTEPEOMETPUM O B3aUMHOM pPAaCHOJIOKEHUU TMPAMBIX U
IIJIOCKOCTEM C MCIOJIb30BAHUEM BEKTOPOB.
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5. YyeOGHO-MeTOAMYECKOE U MaTepHUAIbHO-TEXHUYECKOE OOecrneyeHue

nporpaMMbl y4e6HOM AMCIMIIIUHBI.

OcBoeHne TporpaMMbl yU4eOHOW NUCHUIUIMHBI «MaTemaTtukay MpeArnojaraeT Haaudue B
npoecCHOHATLHOM 00pa30BaTeIbHON OpraHU3allii, peaTu3yIomeid 00pa3oBaTEIbHYIO IPOTPAMMY
cpennero obmiero oOpaszoBanus B mpenenax ocBoeHus I[IIICC3 na 6a3e OCHOBHOrO 0O0IIEro
oOpasoBaHus, yueOHOro KabMHEeTa, B KOTOPOM UMEETCS BO3MOXKHOCTh 00€CIIEUNTh 00YUYaroImUMCS
CBOOOIHBIN JocTyn B IHTEpHET BO BpeMs yUeOHOTO 3aHATHS M MIEPUO]] BHEYYEOHOH JCSITCIHBHOCTH.

[lomemenne  kabuHETa  JOJMKHO  YAOBJIETBOPATH  TpeOoBaHusiM  CaHuUTapHO-
snuaeMuonorudeckux npaBwi M HopMmaTuBOB (CanlluH 2.4.2 No 178-02) m ObITh OCHAIIEHO
TUIIOBBIM O0OpY/IOBaHUEM, B TOM YHCIIE CIEHUATU3UPOBAHHON yueOHOU MeOenbio U CpeACTBaAMHU
00y4eHusl, JOCTATOYHBIMU JJIs BBITIOJHEHHS TPEOOBAHUHN K YPOBHIO MOJTOTOBKU 00YYAIOIIHXCS.

B kabuHeTe mMODKHO OBITH MYJIBTHUMEIUMHOE OOOPYIOBaHWE, TOCPEICTBOM KOTOPOTO
YYaCTHUKHA O0Pa30BaTEIBHOTO IIpoIlecca MOTYT MPOCMATpPUBATh BU3YaJIbHYIO HH(POPMALHUIO IO
MaTeMaTHKe, CO3/aBaTh MpPE3CHTAIMM, BUAEOMAaTepuaibl, WHbIE IOKYMEHTHLB coctaB yueOHO-
METOJIMYECKOT0 M MAaTePHAIBHO-TEXHUYIECKOTO O0CCIICUeHHUSI MPOrpaMMbl YYCOHON IMCIMILTAHBI
«MaTemaTrkay BXOJISIT:

*HAIJSIIHBIE  TOcoOMs  (KOMIUIGKTBHI  y4eOHBIX  TaONWIl, IIJJAKaTOB, IOPTPETOB
BBIJIAIOIINXCS YICHBIX-MAaTEMaTHKOB | JIp.);

*3KpaHHO-3BYKOBBIC TTOCOOHS,;

*KOMIUICKT TEXHHYECKOHN IOKyMEHTAIIUH, B TOM YHUCJIC MTACIOpTa Ha CPEACTBA OOYUICHUS,
WHCTPYKIIUHU TI0 UX MCIIOJIb30BAHHIO M TEXHHUKE 0€30MaCHOCTH;

*OnOIMOTeYHBIN (HOH/I.

B Oubnmoreunsnii GoHI BXOMAT Y4eOHHKH, y4eOHO-Meronmdyeckue KomruiekTel (YMK),
o0ecreynBaroIlie OCBOCHHME Y4eOHON AuCIUIUIMHBI «MaTeMaTuka», PEeKOMEHOBaHHbIE WU
JIOMYIIEHHBIE JUIsI MCIIONB30BaHUs B TNPO(EeCCHOHAIBHBIX OO0pa30BaTeNbHBIX OpraHU3alMsiX,
peanu3yomux o00pa30BaTeNIbHYI0 MporpamMMmy cpeaHero oOmiero o0pa3oBaHus B Ipezenax
ocoenus [TIICC3 Ha 6a3e 0ocCHOBHOTO 001I1eT0 00pa30BaHHUS.

bubnnoreunslii poHa MOKET OBITH JOMOJHEH SHIMKIONEIUAMH, CIPABOYHUKAMU, HAY4YHOM,
HAy4YHO-IIOMYJIIPHOM U IpYrod JIMTEPATypoil IO MareMaTuke. B mpouecce ocBO€HUs NMpOrpamMmbl
yueOHOl nucuumianHbl «MareMaTHKay CTYIEHThl JOJDKHBI IMOJIyYUTh BO3MOXKHOCTB JOCTYyNa K
AJIEKTPOHHBIM yU€OHBIM MaTepuaiaM [0 MaTeMaTHKe, HUMEIOLIUMCS B CBOOOJHOM JOCTYIIE B CETH
WuTepHeT (37eKTPOHHBIM KHUTaM, IPaKTUKyMaM, TecTaM, MaTepuaiam EI'D u np.).
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6.Pexomenayemas jiuTeparypa

1. Kpemep H.III. Marematuka nnst koyemkeit: yue6. [TocoOue s mocTymaronmx B By3bl /0]
pen. H.III. Kpemepa. — 10-e uza., nepepad. u non. — M.: UznarensctBo FOpaiit, 2018. — 344 c.

Onexmponnas bubnuomerxa OI' BIIOY « KTOK»

2. Havama anre6pel. Yacte 1 / MuxaneBa A. B.Yuupepcurer «MHTYUT», 2016 (OcHOBBI
WH(POPMATHKHN U MATEMATHKH).

3. EI'D 2017. Marematuka. 3agayd Ha coOCTaBJIeHME ypaBHeHHH. 3amaya 11 (opoduiabHBIH
ypoBenb). Pabouas Terpans / [Tox pen. U. B. Slmenko. — M.:MIITHMO, 2017.

4. IllecrakoB C. A. EI'D 2017. Marematuka 3agaun ¢ napamMerpoM. 3agada 18 (mpoduiibHbIH
yposess) / [lox pen. . B. Slmenko. — M. MIITHMO, 2017.

5. Maremartuka. Y4eOHHK JUIsS CTYA. VUPEKICHHMI cpea. npod. oopasosanus / M. WM. bamimakos. —
M. KHOPVYC, 2017.

6. Hromun B.M. MaremaTuueckas joruka. yue0. nmocooue. — M. MTHOPA-M, 2016.

Hnmepnem-pecypcul
http://school-collection.edu.ru - DnekTpoHHbIN yueOHUK «MaTtemaTtuka B mkoie, XXI Bex».
http://fcior.edu.ru - nHpOpMAIMOHHBIE, TPEHUPOBOYHBIE H KOHTPOJILHBIE MaTEPHAIBI.
www.school-collection.edu.ru- Enunas komnexkuuu L{udpossix 00pa3oBaTeabHBIX pECypCOB.
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http://rasp.ktek-kostroma.ru/book/3/3-match-04.pdf
http://rasp.ktek-kostroma.ru/book/3/3-match-12.pdf
http://rasp.ktek-kostroma.ru/book/3/3-match-12.pdf
http://rasp.ktek-kostroma.ru/book/3/3-match-13.pdf
http://rasp.ktek-kostroma.ru/book/3/3-match-13.pdf
http://rasp.ktek-kostroma.ru/book/3/3-match-15.pdf
http://rasp.ktek-kostroma.ru/book/3/3-match-16.pdf
http://school-collection.edu.ru/
http://fcior.edu.ru/
http://www.school-collection.edu.ru/

