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1. IACIIOPT PABOYEM MPOT'PAMMBI YYEGHOI'O ITPEJIMETA
OVII(Y).04 MaTemaTuka
1.1. ObsacTh NPpUMEHEHHUs] TPOTPAMMBI

[Tporpamma o61meo0pa3oBaTebHOTO yueOHOro npenaMeTa «MaTemaTrukay npenHa3HayeHa JUls
U3Y4eHUS TpeaMera B NpodecCHOHANbHBIX 00pa3oBaTeNbHBIX OPraHU3alUiX CPEIHEro
npodeccuonanbHoro odpasosanus (Janee - CIIO), peanusyrommx o0pa3oBaTeNbHYIO POTPaAMMy
cpenHero oouiero oOpa3oBaHus B Ipezeiax OCBOSHHUS OCHOBHOI 00pa3oBaTENbHON MPOTPaMMBbI
CIIO na ©0a3e OCHOBHOro oOmEro oOpa3oBaHHMS MPH TOATOTOBKE KBaTH(PHUIMPOBAHHBIX
CHEIHMAIMCTOB CPEHETO 3BEHA.

Pabouas mporpamma ydeOHOro mpeamera pa3padoTaHa B COOTBETCTBHHM C TPEOOBAHUSAMHU
benepanbHOrO rocy1apcTBEHHOTO0 00pa30BaTENbHOIO CTAaHAAPTa CPETHEr0 O0IIero oOpa3oBaHUs
(Hanee — ®I'OC CCO), yrBepxkaennoro [Ipukazom MunucrepcTBa oOpa3oBanusi U Hayku PO ot
07.05.2014 N 450 c yuérom:

- TPUMEPHOW OCHOBHOM 00pa30BaTENBHON MPOTpamMMbl CpeaHero oOmiero oOpa3oBaHMUS,
0/100peHHOI pemieHreM ¢eaepalbHOro y4eOHO — METOJUYECKOro OOBEeIWHEHHUs IO 00IleMy
obpa3zoBanuto (mpoToko oT 28 urors 2016r. Ne 2/16-3);

- TNpUMEpPHON mporpamMmbl yueOHOM jaucuuruiMHbl «MaTtemaTuka: anredpa Havana
MaTEeMAaTHYECKOTO aHalli3a; FCOMETPHs», PeKOMEHIoBaHHONH denepalbHBIM TOCYAapCTBEHHBIM
ABTOHOMHBIM yupexjieHueM «DenepaabHblii HHCTUTYT pa3BUTHs oOpazoBaHusy» (nanee — OI'AY
«®UPO») B KauecTBe MpUMEPHON IPOrpaMMbl I peaju3alidid OCHOBHOW IpodeccuoHalbHOM
oOpa3zoBarenbHoil mporpammel CIIO Ha 0a3e OCHOBHOro 00IEero 0Opa3oBaHUS C MOIYYCHHEM
cpenHero obmiero oopazosanus, [Iporokoin Ne3 ot 21 uromns 2015r.

- paboueli mporpamMMbl BocmHUTaHus 1o crnernuanbHocTH 35.02.01 JlecHoe m jecomapkoBoe
XO3SIUCTBO.

1.2. MecTo npeaMera B CTPYKType NPOrpaMMbl

VYuebnsbiii npenmer «MatemaTthkay SIBISETCS MPEAMETOM OO0Ie00pa30BaTEbHOTO YIEOHOTO

IIUKJIa B COOTBETCTBHUH C TEXHOJIOTUYECKUM TIpoduieM npodeccruoHalbHOr0 00pa3oBaHHUs.

VYuebnpiii npenMer «Marematukay OTHOCHUTCS K mpenmerHou obOmactu PI'OC cpennero
o0mrero oopazoBanus «Marematrka v HH(GOPMATHKa» U3 00sS3aTeIbHBIX MPEAMETHBIX 00IaCTe.

VYpoBenb ocBoeHust ydeOHoro mpeamera B coorBercTBUU ¢ DPI'OC cpemnero obiero
o0Opa3oBaHus yrimyOIeHHBIN.

Pabowas mporpamma ydeOHoro mpemmera «MaTeMaTHKa» MUMEET MEXIPEIMETHYIO CBS3b C
o0mieo0pa3oBaTeIbHBIMU  YUEOHBIMH TIPEIMETaMH: XUMHS, acTPOHOMUS, HHOpMATHKA H
POQUITLHBIMA TTPEIMETAMH.

Nzydenue yueOHOro mpeamera «MaTemMaTHKay 3aBEpIIAETCs MPOMEXKYTOUHOM aTTecTalueil B
dbopme sx3amena B pamkax ocBoeHus [IIICC3 Ha 6aze ocHOBHOTO 00IIero 00pa3oBaHusl.

Bocrnutanmne u conpanuzanys 00y4aromuxcs MNPy OCBOCHUM paboueill mporpamMmbl MpeaMera
OCYIIECTBIISIETCS C TOMOIIBIO BKITIOYAEMBIX B 00pa30BaTeIbHYIO IPOTrpaMMy paboueii mporpaMmsbl
BOCTIMTAHUS M KaJICHJAApHOTO TUIaHA BOCMIUTATENLHON pabOTHI Yyepe3 MpUBICYCHHE 00yUYaIONINXCS
K KOHKYPCHBIM MEPOTIPUATHSM PA3HOTO YPOBHS, TPEIMETHBIM OJIMMITHAIAM, JeKagaM, KOHKypcaM
npoeCCHOHATBHO MAaCTepCTBa, BCEPOCCUHCKUM TEMATHYECKMM YpPOKaM M depe3 obecreueHue
JOCTIDKEHUSI OOYYaIONMIMMHUCS JIMYHOCTHBIX —PE3yJbTaTOB: TOTOBHOCTH K CaMOPa3BUTHIO;
MOTHBAIMSI K TIO3HAHUIO ¥ O0YyUYEHUIO; [ICHHOCTHBIE YCTAHOBKH M COLIMATIbHO-3HAUYMMBIE KadecTBa
JMYHOCTH; aKTHBHOE y4YacTHEe B COLMAIBHO-3HAYMMOHN JEATENBHOCTH, OTPAXKEHHBIX B paboueit
porpaMMe BOCTIUTAHUS.



1.3.les1n 1 3aga4m npeagMeTa — Tpe0OOBAHMSA K Pe3y1bTATAM OCBOCHHS
B cootBercTBuM ¢ mpuHATOM KoHIenmuenn pa3BUTHS MaTeMaTHYeCKOro oOpa3oBaHUS B
Poccwuiickoit ®Denepanuu, maremMarudeckoe 0Opa3oBaHWE pelIaeT, B YaCTHOCTH, CICAYIOIIHE
KJIFOUEBBIC 33/1a4U:
—  «IPEeNOCTaBISATh  KAXAOMY  OOydYarolmeMmycss  BO3MOXKHOCTh  JIOCTIDKEHUSI  yPOBHS
MaTEeMAaTHYECKUX 3HAHUI, HEOOXOIMMOTO JIJIs TalbHEHIIIeH yCIeNTHON )XKU3HU B 00IIIECTBEY;

— «obecrieunBaTh HEOOXOJMMOE CTpPaHE YHWCIO BBITYCKHUKOB, MaTeMaTH4ecKas IOATOTOBKA
KOTOPBIX JOCTaTOYHA Ui HPOJOJDKEHHS 0O0pa3oBaHUS B PA3JIMYHBIX HANPABICHUSAX M JUIA
NPAaKTHYECKON  JeATETbHOCTH, BKJIIOYAs IPENoJaBaHUEe MaTeMAaTHUKH, MaTeMaTHYEeCKHe
UCCIIeIOBaHMs, paboTy B cepe HHPOPMAITMOHHBIX TEXHOIOTUN U JP.»;

— «B OCHOBHOM O0IIIeM U cpeiHeM o011ieM 00pa3oBaHUU HEOOXOJMMO MPEyCMOTPETh MOATOTOBKY
00yJaroIUXCsl B COOTBETCTBHUHU C MX 3alPOCAMHU K YPOBHIO MOJITOTOBKH B c(hepe MaTeMaTHIECKOTO
00pazoBaHM.

Lenu nzydyeHus: yueOHOTo peiMeTa 00eCIeUnTh:

- c(OPMUPOBAHHOCTH MPEACTABICHUN O COLIMANBHBIX, KYJIbTYPHBIX U UCTOPHUECKUX (DaKTOpax
CTAHOBJICHUSI MAaTEMATHKH;

- ¢(hOpMHUPOBAHHOCTH OCHOB JIOTHYECKOTO, aITOPUTMUYECKOTO M MaTEMaTHYE€CKOT'O MBIIIUICHHUS,

- c(pOpMUPOBAHHOCTh YMEHUW MPUMEHATH IMOJYYEHHBIC 3HAHMS TPH PEUICHUU Pa3TUUHBIX
3a/1ay;

- c(hopMHUPOBAHHOCTD MPEACTABICHUI O MaTEMATHKE KaK YaCTH OOIIEUEI0BEYECKON KYIbTYPHI,
YHUBEPCAIBHOM SI3bIKE HAYKH, MO3BOJISIFOIIEM OMHUCHIBATH M M3Yy4aTh pEalIbHbIC MPOIECCH U
SIBIICHUSL.

W3y4eHne MaTeMaTHKHU Kak MpodmibHOoi 001meo0pa3oBaTebHON YIeOHOM TUCITUTUINHEI,
yuuTHIBarONIe creunduky ocBamBaeMbix cTyaeHTamu mnpodeccuii CIIO wnm crneuuaibHOCTH
CIIO, obecrieunBaeTrcs:

* BBIOOPOM Pa3IMUHBIX MOIX00B K BBEJICHUIO OCHOBHBIX IMOHSTHII;

* (hopMUPOBAHUEM CHUCTEMBI YUEOHBIX 3aJlaHU, oOecTieurBaromnX d(HPEKTUBHOE OCYIIECTBICHHE
BBIOpaHHBIX [IENIEBBIX YCTAHOBOK;

* oOoraieHueM crekTpa CTWiIed y4eOHOH NesATeNbHOCTH 3a CUET COIJIaCOBAHMS C BENYIUMU
JEeSTEIbHOCTHBIMU XapaKTEPUCTUKAMU BHIOPAHHOW CHEIIHATIEHOCTH.

1.4. IlnanupyemMble pe3yIbTAaThl OCBOCHHA Y4eOHOI0 peaMera

OcBoenune coaepxkanusi yyeOHoro mnpeaMera «MaTeMaTHMka» 00eCHeUMBAECT JIOCTHIKEHUE
00y4aroMMUCS CIEAYIOINX Pe3yabTATOB:

* TUYHOCMHDBIX:

— c(hopMHUpPOBAaHHOCTh TMPEJCTABICHUNH O MaTeMaTHKe KaK YHHMBEPCAJIbHOM S3bIKE HayKH,

CPENCTBE MOJEIUPOBAHUS SBIICHUN U IIPOLIECCOB, UIEAX U METOJIaX MAaTEMaTUKH,

— IIOHMMaHWE€ 3HAYMMOCTH  MaTEeMaTUKH I  HAyYHO-TEXHUYECKOro  Iporpecca,

c(OPMHPOBAHHOCTh OTHOIIEHUS K MaTeMaTHKe KaK K 4acTH OOIIEeYeIOBEYECKOW KYIbTYpHI

yepe3 3HAKOMCTBO C UCTOPUEN pa3BUTHUSI MATEMATUKH, IBOTIOLIMEN MaTEMaTUHYECKUX HJICH;

— pa3BUTHE JIOTMYECKOTO MBIIIJICHHS], TPOCTPAHCTBEHHOI'O BOOOPAXKEHUS, alrOPUTMHUUYECKON

KyJIbTYpbl, KPUTHYHOCTH MBIIUIEHUS HA ypOBHE, HEOOXoAMMOM i  Oynyiuein

npodeCCHOHATIBHOM 1eATeNbHOCTH, VIS IPOIOJIKEHUsT 00pa30BaHMs U caMOOOpa30BaHMS;

— OBJIQZICHHME MaTeMAaTUYECKUMHU 3HAHUSIMH M YMEHMUSIMH, HEOOXOJAMMBIMU B IOBCEIHEBHOMN

JKU3HHM, JUISI OCBOEHHUS CMEXHBIX €CTECTBEHHO-HAyYHBIX JUCLHUIUIMH W JUCLUIUIMH

npoecCHOHANBPHOTO LHMKIA, IS TMOJy4eHHs oOpa3oBaHUS B 00JIacTAX, HE TpeOYIOUINX

yIIIyOJeHHON MaTeMaTU4ecKoi OATrOTOBKY;



— TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHHIO, B TOM 4YHCJIE CaMOOOpa30BaHUIO, Ha
MPOTSKCHUM BCEH JKU3HM, CO3HATEIBHOE OTHOIICHHWE K HEMPEPHIBHOMY OOpPAa30BAHHMIO Kak
YCIIOBUIO YCIICUTHOW MPOo(dhecCHOHATLHOM U 0OIIECTBEHHON ACSITETLHOCTH;

— TOTOBHOCTh M CIOCOOHOCTHP K CaMOCTOSTEIIBHOW TBOPYECKOM M OTBETCTBEHHOM
JIEATEIIbHOCTH;

— TOTOBHOCTh K KOJUICKTUBHOH paboTe, COTPYJAHHYECTBY CO CBEPCTHHKAMH B
00pa30BaTeNbHOM, OOIIECTBEHHO MOJIE3HOH, Y4eOHO-MCCIIEA0BATEIHCKOM, MPOSKTHON U IPYTUX
BHJIaX JIEITENHHOCTH;

MemanpeomemHupix:

PeryasitTuBHble yHUBepcaJibHble y4eOHble aeiicTus (YVY/):
- YMEHHUE CaMOCTOSTENBHO ONPEAEIIATh LEIU ACITEIbHOCTA U COCTABIIATH IIJIaHbI JESATEIBHO-CTH;
CaMOCTOSITEJIBHO ~ OCYILECTBIATh, KOHTPOJIMPOBATb M KOPPEKTUPOBATh JESATEIBHOCTb, HC-
II0JIb30BAaTh BCE BO3MOXKHBIE PECYpChl Ul JOCTHKEHUS IIOCTABICHHBIX LEJNEH M pealn3alyu
TUTAaHOB JIESITEIILHOCTH; BEIOMPAThH YCHEIIHBIE CTPATETHH B PA3JINYHBIX CHUTYAIIUsX;
- BJIaJICHUE HaBbIKAMM IIO3HABATEJIbHOW pe(IeKCHU KaK OCO3HAHMs COBEPIIAEMbIX ACHCTBHM M
MBICJIUTENIBHBIX MPOIECCOB, UX PE3YJbTATOB U OCHOBAHUMU, TPAHUL] CBOETO 3HAHUS U HE3HAHMS,
HOBBIX I103HABATEJIbHBIX 337a4 U CPEACTB IS UX JOCTUKCHHUS.

ITo3naBaTenbHBIE YHMBepcaJbHbIe yueOHble AelicrBus (YVY/):
- BJAJEHHE HaBbIKAMU II03HABATEJIbHOW, Yy4eOHO-HCCIENOBATENbCKOW M IPOEKTHOH
JEeSTENIbHOCTH,  HaBbIKAMU  pa3pelleHus IpodiieM;  CIOCOOHOCTh W TOTOBHOCTh K
CaMOCTOSITEJIBHOMY ITOMCKY METOJOB PELICHUs NMPaKTUYECKUX 3a]ad, MPUMEHEHHMIO Pa3IMYHbIX
METOJIOB O3HAHNUS;
- TOTOBHOCTb U CHOCOOHOCTh K CaMOCTOSITEIbHOM HH(POPMALMOHHO-II03HABATEIbHON
JESITEIbHOCTH, BKJIIOYash YMEHHE OpPUEHTUPOBATHCS B PA3IMYHBIX HCTOYHMKAX HH(pOpMaIuy,
KPUTUYECKH OLIEHHUBaThb M HWHTEPHPETUPOBaTh HH(POPMAIUIO, MOJYyYaeMyl0 U3 Pa3IHYHBIX
HCTOYHUKOB.
KomMmyHukaTnBHBIC YHHBepcaabHble yueOHbIe geicTBus (YY/):
- YMEHHUE MPOJYKTUBHO OOIIATHCS U B3aUMOJIEICTBOBATH B MPOIIECCE COBMECTHOM J1€ATENbHOCTH,
YUUTBIBATh MO3ULMH JPYTUX YYACTHUKOB JEATEIBHOCTH, 3((DEKTUBHO pa3periaTh KOHPIUKTHI;
- BJIaJICHUE SI3BIKOBBIMH CPEJICTBAMHU: YMEHHE SICHO, JIOTUYHO U TOYHO H3JIAaraTh CBOIO TOYKY
3pEHUs, UCIOJIb30BaTh a/IEKBATHBIE SI3bIKOBBIE CPEJICTBA;

* nPeOMEmHbIX:

— c(hopMHpPOBAaHHOCTh MPEJCTABICHUN O MaTeMaTUKE KaK YaCTH MUPOBOW KYJIbTYPbl U MECTE
MaTeMaTHKHd B COBPEMEHHOW IUBWIM3ALMH, COCO0aX OMMCAHUS SIBICHUI peaJbHOro MHUpa Ha
MAaTEMATUUYCCKOM SA3BIKE,

— c(hOpMHUPOBAHHOCTb MPEJICTABICHUA O MAaTEeMAaTUYECKUX TMOHATHAX KaK BaXHEUIIMX
MAaTEMATUYCCKUX MOJCIIAX, MO3BOJIAIOIINX OMHUCBIBATE U M3YYAaTh PA3HBIC IMPOLECCHI U ABJICHUA,
MIOHMMAHHE BO3MO>KHOCTH aKCHOMaTH4ECKOI'0 TOCTPOEHUSI MaTEMaTUUECKUX TEOPHIL;

— BJIAACHUC MCTOAAMHKU OOKa3aTCJIbCTB M aJTOPUTMOB PEHICHHA, YMCHUC HUX IMPUMCHATDH,
IIPOBOAMTD JOKA3aTENbHBIE PACCYXKACHUS B XO/1€ PELLIEHUS 3a1a4;

— BJIaACHUC CTAaHAAPTHBIMH IIpUEMaMHU PCHICHUA palMOHAJIBbHBIX W HWppalUuOHAIBHBIX,
MIOKA3aTeNIbHbIX, CTENEHHBIX, TPUTOHOMETPUYECKHX YPAaBHEHHUH W HEPABEHCTB, UX CHCTEM;
HCIIOJIB30BAHUE T'OTOBBIX KOMIIBIOTCPHBIX MPOrpaMM, B TOM YUCIIC IJIA MOMCKA IMYTHU PCIICHHUA U
WUTIOCTPALVM PELIECHUS] YPaBHEHUI U HEPABEHCTB;

— c(hOpMUPOBAHHOCTH TIPEACTABICHUI 00 OCHOBHBIX MOHATHSIX MaTEMaTUYECKOTO aHaIM3a U
UX CBOMCTBax, BJaJeHME YMEHHMEM XapaKTepU30BaTh MOBEJICHHE (QYHKLMH, HCIIOIb30BaHHE
MMOJIYYCHHBIX 3HAaHUH JJI1 OITMCAHUSA Y aHaJIM3a pCaJIbHBIX SaBHCHMOCTeﬁ;

— BJIaJCHHUC OCHOBHBIMU IOHATHAMH O INUIOCKUX U HNPOCTPAHCTBCHHBLIX TI'COMCTPUUCCKUX
(Gurypax, uX OCHOBHBIX CBOWCTBAX;



- chOpPMHUPOBAHHOCTh YMEHHS PACIIO3HABATH T€OMETPUUYECKUE (PUTYpPHI HA YepTekKaX, MOJEISIX
U B pEaIbHOM MHpE; MPUMEHEHHE M3yYCHHBIX CBOKMCTB reoMeTpudeckux (uryp m dbopmyn s
peIIeHUs TEOMETPUUYECKUX 3a/1a4 U 33/1a4 C MPAKTUYECKUM COJIEPIKAHUEM;

— cOPMHPOBAHHOCTH IMPEICTABICHHUIA O MPOIECCaX M SBJICHUSX, UMEIOIINX BEPOSTHOCTHBIN
XapakTep, CTATUCTHYECKUX 3aKOHOMEPHOCTSAX B pPEATbHOM MHpPE, OCHOBHBIX TIOHSATHSIX
AJIEMEHTAPHON TEOPUU BEPOSITHOCTEH; YMEHHI HaXOAUTh U OICHUBATh BEPOSTHOCTH HACTYIUICHUS
COOBITHII B TPOCTCUINUX MPAKTUYCCKUX CHTYAI[USX U OCHOBHBIC XapPAKTEPUCTUKH CIIyYalHBIX
BEJINYVH;

— BIIQJICHUE HABBIKAMU MCIOJIH30BAHUS TOTOBBIX KOMITBIOTEPHBIX MPOTPAMM TP PEIICHUH

3ajay.

- c(OpPMHUPOBAHHOCTH MPEACTABICHUN O HEOOXOAMMOCTH JOKA3aTENbCTB MpH 0OOCHOBAHUU
MaTeMaTHYECKUX YTBEPXKICHHI U POJIM aKCHOMATUKHU B IIPOBEJICHUH JICTyKTHBHBIX PACCYXKICHUI,

- cOpPMUPOBAHHOCTH MOHITHIHOTO arapara 1Mo OCHOBHBIM pa3feliaM Kypca MaTeMaTUKH;
3HAaHUI OCHOBHBIX TEOpEeM, POPMYJI M YMEHUS UX MPUMEHSTH, YMCHHS JIOKA3bIBaTh TEOPEMbI U
HAXOJUTh HECTAaHAAPTHBIC CIIOCOOBI PEIICHUS 3a/1a4;

- ¢chOpMUPOBAHHOCTh YMEHHI MOJICIIUPOBAThH PEATbHBIC CUTYAIH, UCCIICI0BATh MOCTPOCHHBIC
MO/JICJTH, MHTEPIPETUPOBATH MMOJTYICHHBIN PE3yNIbTaT;

- ¢(hOpMUPOBAHHOCTD MPEIICTABICHHUI 00 OCHOBHBIX IMOHITUSX MaTEMAaTUYECKOTO aHAIM3a U UX
CBOMCTBaX, BJIAJICHUE YMCHHEM XapaKTepU30BaTh TOBEJACHUEC (DYHKIUN, WCIIOIH30BAHHE
MIOJTYYCHHBIX 3HAHHU JIJIsl OMUCAHUS M aHAJIM3a PEaibHbIX 3aBUCUMOCTEH;

- BJIAJICHUC YMCHUSMH COCTABJICHHUS BEPOSTHOCTHBIX MOJEICH 1O YCIOBHIO 3aJadd |
BBIYUCIICHHSI BEPOSTHOCTH HACTYIUICHUS COOBITUH, B TOM YHCIIE C MPUMEHEHHEM (OpMYII
KOMOMHATOPHKHU U OCHOBHBIX TEOPEM TEOPUH BEPOSTHOCTEH; UCCICAOBAHUS CITyYallHbIX BEITHYNH
10 UX PacIpe/eIICHUIO.

1.5. KosinyecTBO 4acoB Ha 0cBOeHHMe padoueil mMporpaMMsbl Y4eOHOI0 IpeaMera

O6bem oOpa3oBaTeslbHOM Nporpammsel - 351 yac, B TOM 4HCIe:

- Harpy3Ka BO B3aUMO/IEHCTBHE ¢ TpernoaaBareneM — 234 yaca;

- caMocTosiTeNnbHas yueOHas pabora — 117 vacos.

2. CTPYKTYPA U COAEP) KAHUE YYEBHOI'O ITPEJIMETA

2.1. O6beM yueOHOro npeaMera M BH/AbI Y4eOHOMH padoThI

Bup yueOHoii padoThbl O0bem yacoB
O06Bem 00pa3oBaTeNbHON TPOTPAMMBI 351
Harpy3ka BO B3aMMOJIEHCTBUH C MPENOAaBaTEIEM 234
CamocrosiTenpHas yaeOHas paboTa 00yJaronuxcst 117

HpOMC)KYTOLIHaH aTrTecranus B (I)opMe IK3aMe¢Ha

2.2. Conep:xaHue y4eOHOI0 npeamera

HpO(I)I/IJILHaH COCTaBJIAAIOIIAd OTpaKacTCsA B Tpe6OBaHI/I${X K TIOATOTOBKC 06yqa101u14xc51 B
qacCcTH:

— o0meil cucTteMbl  3HaHWI:  COAEp)KAaTENbHBIE  MPUMEPHI  HCIIOJIb30BAHUS
MaTeMaTHYECKUX UAEH U METOJI0B B IPOPECCUOHATILHOMN 1EATEIbHOCTH;
— yYMEHMH: pa3nuyhie B YpOBHE TpeOOBaHMI K CIOXXHOCTH TMPUMEHSEMBIX
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aITOPUTMOB;
— TPaKTHYECKOrO  HCMOJb30BaHUS  NPUOOPETEHHBIX  3HAHUW W YMEHHIl:
WH/IMBUYAJIbHOTO Y4€OHOTO ONBITA B TOCTPOSHUH MAaTEMAaTHYECKUX MOJIETICH.
Copepxanue y4eOHOM JAMCHMIUIMHBI pa3pabOTaHO B COOTBETCTBUU C OCHOBHBIMHU
COJIepKATEIBHBIMU JIMHUSAMU 00y4EHUSI MAaTEMATHKE:

— aneebpauveckas IUHUA, BKIIOYAIOIAs CHCTEMATU3aLMI0 CBEIECHUN O 4YMCaX; U3ydEHHE
HOBBIX U 000011IeHNEe paHee U3YUEHHBIX Onepanuii (BO3BEACHUE B CTEIECHb, U3BJICUCHUE KOPHS,
jgorapuMupoBaHUe, CHHYC, KOCHHYC, TaHT'€HC, KOTAHTE€HC W OOpaTHbIe K HHM); HU3y4YCHHE
HOBBIX BUJIOB YUCJIOBBIX BBIPaXEHHUHN U (POPMYII; COBEpPIIIEHCTBOBAHNE IPAKTUUYECKUX HABBIKOB U
BBIUMCIUTENBLHON KYJIBTYphI, PACIIUPEHUE U COBEPIICHCTBOBAHUE aNreOpanyecKoro ammapara,
c(OpMHUPOBAHHOTO B OCHOBHOHM IIKOJIE, U €r0 NMPUMEHEHHE K PEUICHHI0 MaTeMaTHYeCKUX U
MPUKJIAHBIX 33]1a4;

— meopemuKo-Q)YHKYUOHANIbHAS JIUHUsA, BKIIOYAIONIAs CUCTEMAaTH3alMI0 U pacllupeHue
CBEICHHUM O (PYHKIMSIX, COBEPILIEHCTBOBAHUE IPaQUUEeCKUX YMEHUM; 3HAKOMCTBO C OCHOBHBIMU
uAes MM M METOJaMHU MaTEeMaTHMYeCKOro aHaliu3a B O0beMe, MO3BOJIAIOIIEM HCCIIE0BATh
JJeMEeHTapHble (YHKIMU W peulaTh MNPOCTEUIINE TeoMeTpuueckue, (pu3mdeckue U Jpyrue
MPUKJIAHBIC 3a/1a4U;

— JUHUSL  YPABHEHUU U HepaseHcme, OCHOBAaHHAasg HAa IIOCTPOCHHMM M HCCIEJOBaHUU
MaTeMaTHUYECKUX MOJIENeH, epeceKaromascs ¢ anredpandeckoil 1 TeopeTUKo-(pyHKIHOHAIBHOM
JUHUSAMH ¥ BKJIIOYAIOIAs pa3BUTHE U COBEPIICHCTBOBAHUE TEXHUKU alre0pandeckux
npeoOpa3oBaHuil s pelIeHNs ypaBHEHHH, HEPAaBEHCTB B CUCTEM; (DOPMUPOBAHHE CLIOCOOHOCTH
CTPOUTHh M HCCIIEIOBATh MPOCTEHUINNE MATEeMATHUYECKHUE MOJEIU MPHU PEIICHUH TMPUKIATHBIX
3a/1a4, 33J1a4 U3 CMEXHBIX U CIICIUAIIbHBIX TUCHIUTLINH;

— 2eomempudecKas NUHUs, BKIIOYAIONIAsl HAIJIAIHbIE MPEACTABIECHUS O IPOCTPAHCTBEHHBIX
durypax W W3yYCHHE UX CBOHCTB, (OpPMHpOBAHWE H PA3BUTHE MPOCTPAHCTBCHHOTO
BOOOpaXeHUsI, pa3BUTHE CIIOCOOOB T€OMETPUUECKUX U3MEPEHUHN, KOOPJAMHATHOTO U BEKTOPHOTO
METO/IOB JIJIsl PEIICHUSI MATEMAaTHYEeCKUX M MPUKIIAIHBIX 3a7a4;

— cmoxacmuyeckasi JUHUs, OCHOBAaHHas Ha pa3BUTUM KOMOMHATOPHBIX  YMEHMH,
MIPEICTABJICHUH O BEPOSITHOCTHO-CTATUCTUYECKUX 3aKOHOMEPHOCTSIX OKPYKAIOIIET0 MUpa.

[IpodunpHast cocTaBmsOMIAs OTPAXKAETCS B TPEOOBAHUSAX K MOATOTOBKE OOYJArOIIUXCS B
YacTH:

— 00111el CUCTeMBI 3HAHUM: COo/IepIKaTENbHBIE MPUMEPHI UCIIOJIb30BAHUS MATEMATUUECKUX HIeH
U METOJIOB B NMPo(ecCrOHABHOM 1eTeTbHOCTH;

— YMEHUH: pa3andre B YpOBHE TPeOOBAHUMN K CIIO)KHOCTH MPUMEHSEMBIX aJITOPUTMOB;

— TPaKTUYECKOTO HCIONb30BAHMS MPUOOPETEHHBIX 3HAHUN M YMEHH: WHAWBHUIYaTbHOTO
y4eOHOTO OIbITa B TOCTPOSHUU MATEMAaTHUYECKUX MOJEINICH, BBIMOTHEHUU UCCIEI0OBATEIIbCKUX U
MPOEKTHBIX PadoT.

Takum o00pa3oM, mporpaMma OPUEHTHPYET Ha TMPUOPUTETHYIO POJIb TPOLECCYAThbHBIX
XapaKTepUCTUK Yy4eOHON paboThl, 3aBUCAIUX OT MpOoduis MpoPecCHOHATHHON MOATOTOBKH,
aKICHTUPYET 3HAYCHHUE IOJTYUYEHHUs OIbITa MCIOJIb30BAHUS MATEMAaTHKH B COJEPXKATEIHHBIX H
npoecCHOHANFHO 3HAYUMBIX CHUTYallUSX MO0 CpaBHEHUI0 C  (HOpMaIbHO-YPOBHEBHIMU
PEe3yIbTAaTUBHBIMU XapaKTEPUCTHKAMU O0YIECHUSI.

IHoBTOpEHHUE HIKOJIBHOIO Kypca
Ilenwie 1 panmonanbHble yncia. JleiicTBuTenpHbIe yncia. [IpeoOpa3oBanue anredpandecKux
BeIpakeHUil. Pemenue ypaBHenuii. Pemenue HepaBeHCTB. ['paduxu GyHKIHIA.
Tpuronomerpnueckne GyHKIUM U TPUTOHOMeTpHYeCKHe YPABHEHUS
Pagnannas mepa yrna. BpamarensHoe nBuxkeHue. CHHYC, KOCHHYC, TaHT€HC M KOTaHI'€HC
YHCIIa.
®opmynsl npuseneHus. Popmynsl cinoxeHus. opmyisl yaBoeHus. Popmynvl NOA0BUHHO20
yena.
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[IpeoOpa3oBaHue CyMMbI TPUTOHOMETPHUECKUX (DYHKLUN B MPOU3BEICHHUE U MPOU3BEICHUS B
CYMMYy. Buipasicenue mpuconomempuueckux @yHKyuti uepe3 maneeHc NoJI08UHHO20 aApeyMeHmd.
[IpocTeiiiine  TpUrOHOMETpUYECKUE  ypaBHEHMs.  [Ipocmetiwue  mpuzconomempuyeckue
HepaseHcmaa.

OOpaTHble TPUTOHOMeETPHUYeCKHe (PYHKIHH. APKCUHYC, ApKKOCHHYC, apKTaHI'€HC.

Ilpakmuueckue 3anamusn

PaguanHplii MeTO M3MEpEHMs YIJIOB BpALlEHUS U CBA3b C I'pagycHOMl Mepoil. OcCHOBHbIE
TPUTOHOMETPUUYECKHE TOXKIECTBA, (HOPMYJIBl CIOXKEHMS, YABOCHMs, NPeoOpa3oBaHUE CYMMBbI
TPUTOHOMETPUYECKMX  (YHKIMA B TPOHM3BEACHUE,  IpeoOpa3oBaHHME  IPOM3BEACHUS
TPUIrOHOMETpHUUECKMX (GYHKLIUH B cymmy. llpocreiimme TpuUroHOMETpUYECKHE YpaBHEHUS U
HEPABEHCTBA.

®ynknuu. O61acTh ONpeneneHuss U MHOXKECTBO 3HAueHMi; rpaduk (QyHKIMH, IOCTPOCHHE
rpaduKoB QYHKIUH, 3aJaHHBIX PA3TUYHBIMUA CIIOCOOAMH.

CpoiictBa  QyHKIMH. MOHOTOHHOCTb, YETHOCTb, HEYETHOCTb,  OTIPAHUUYECHHOCTb,
nepuoIuIHOCTh. [IpoMexxyTku Bo3pacTanusi M yObIBaHUS, HAaMOOJIbIIIEe U HAUMEHbIIIEe 3HAUCHMS,
TOUYKHU 3KcTpeMmyMma. ['paduueckas unrepnperanus. [Ipumepsl GyHKINOHATBHBIX 3aBUCUMOCTEN B
peanbHBIX MpoIeccax U SBICHUAX. ApupMeTHIECKUE onepauy Hal QyHKIHSIMU.

Crnoxnas ¢pyHkus (komrno3unus). [louamue o Henpepvl8HOCMU DYHKYUU.

Oopatubie dynkuuu. Obracmv onpedenenus u 061ACMb 3HAYEHUN 0OPAMHOU OYHKYUU.
I'paghux obpamnou ¢hynxyuu.

OO6parHble TPUTOHOMETpHUYECKHE (DYHKIIMH: apKCHHYC, apKKOCHHYC, aDKTaHTeHC.

Onpenenenus GyHKIMHA, X CBONCTBA U TpaUKH.

[TpeoOpaszoBanus rpadukoB. I[lapamienbHBIE TEPEHOC, CHUMMETPHS OTHOCHTEIBHO OCeH
KOOPJAMHAT U CUMMETPHSI OTHOCUTENBHO Havajaa KOOPJAUHAT, CAMMETPUs OTHOCUTENIBHO MPSMON Y
= X, pacTsDKEHHE U C)KaTue BIOJb 0CEH KOOPAMHAT.

Ilpakmuueckue 3anamus

[Tpumepel 3aBUCHUMOCTEM MeEXAYy IEPEMEHHBIMH B pEAlIbHBIX NPOLECCaX M3 CMEKHBIX
mucuuiuivH. Onpenenenue ¢pynkuuid. [locrpoenue u urenue rpadpukoB pyHkumid. Mccnenoanue
¢yuknuu. CBolicTBa JMHEHHOW, KBaJpaTUYHOM, KYCOUHO-JIMHEHHOM U JpOOHO-TMHEMHON
¢yukuuii. HenpeposiBHble u nepuonnyeckue ¢pyHkiuu. CBoiicTBa u rpaduku cUHyca, KOCHHYcCa,
TaHreHca u KortaHreHca. OOparHble QyHKIMH U uUX rpapuku. OOpaTHbIE TPUTOHOMETPUUYECKUE
¢yuknun. IlpeoOpazoBanus rpadguka QysHkuuu. [Mapmonuueckue konebanus. IlpuxiagHbie
3a7a4d. TpHUTrOHOMETPUYECKHE YPABHEHHMS W HEPABEHCTBA, CHUCTEMBl TPUTOHOMETPHUYECKHX
ypaBHeHHH.  Pemenue  3agad  NpPOM3BOJACTBEHHOrO  cojepkaHus.  Pemenuwe  3amau
IPOM3BOJICTBEHHOTO coepkaHus. IloctpoeHne rpadukoB C TOMOLIBIO KOMIIBIOTEPHOMH
nporpamMbl Advanced Grapher. IIpumMeps! pemieHusi TPUrOHOMETPUUYECKUX YPABHEHUH U cHCTEM
YpaBHEHUW C HWCIOJB30BaHWEM KoMIbloTepHBIX mporpamm LoviOtvet, Universal Math Solver

(UMS) - YHuBepcanbHblii Matematuueckuii PemaTens.
ITapa/uieIbHOCTH B IPOCTPAHCTBE

Axcuomsl crepeomeTpun. CIIeICTBHS U3 aKCHOM.

B3aumHoOe pacnosoxeHue IBYX MpsAMBIX B MOpocTpaHcTBe. llapamienbHOCT mOpsiMONl U
IUIOCKOCTH.

[TapannenbHOCTH TIOCKOCTEN. CBOMCTBA NapalIeIbHBIX MIIOCKOCTEM.

IlepneHAUKYJISIPHOCTH B MPOCTPAHCTBE
[TepnienaukynsipHoCTh NpAMBIX. [lepneHANKYISIPHOCT NPAMON M TUIOCKOCTH. CBSI3b MEXKITY
NEPHEHAUKYJIAPHOCTBIO M NapajIeNbHOCTBIO.  llepneHaukyisgsp M HakIOHHAs. YTOJI MEXIy



OpsAMOM M IUIOCKOCTBIO. Teopema O Tpex NepHeHAMKYJsApax. JIByrpaHHbIA  yroi.
[leprieHAMKYASIPHOCTD JBYX MIIOCKOCTEH.

Ilpakmuueckue 3anamus

[IpusHaky B3aMMHOIO PACIOJIOKECHMSI MPSAMBIX. YTOJI MEXAY NpsAMbIMU. B3anMHoe
PacroIoKeHUe IPSAMbIX U INIOCKOCTEN. [leprnenauKyisp U HaKJIOHHAA K IDIOCKOCTH. YTOJI MEKIY
IIPSIMOM M IIJIOCKOCTBI0. TeopeMbl 0 B3aMMHOM PacIOIOXKEHUH MPSAMOU U INIOCKOCTH. Teopema o
TpeX NEPIECHIUKYIIIpax.

IIpu3Haky ¥ CBOMCTBA NapaJUIEIbHBIX U NEPIEHAMKYIIAPHBIX INIOCKOCTEN. PaccTostHue ot
TOYKH JI0 IJIOCKOCTH, OT IIPSIMOM 10 IUNIOCKOCTH, PACCTOSHUE MEKIY IUIOCKOCTAMU, MEKIY
CKPELMBAOILUMHUCS MPSIMBIMH, MEX/Y IPOM3BOJBHBIMU (PUI'ypaMH B IPOCTPAHCTBE.

[TapannensHoe NPOEKTUPOBAHHE M €ro CBOWCTBA. Teopema o0 naoOwaou oOpmo20HANbHOLU
npoeKyuu MHo20y201bHuKd. B3auMHOE paclooKeHne IPOCTPaHCTBEHHBIX (QUTYD.

KoopauHatbl 4 BEeKTOPbI

[TpsimoyronbHast (iekapToBa) cucTeMa KOOpAMHAT B mpocTtpaHcTBe. Dopmyna paccTOSIHUS
MEXy ABYMS TOUKaMHU. Y paBHEHUS CHEPBI, NIOCKOCMU U NPAMOU.

BekTopsl. Moayne Bektopa. PaBeHCTBO BeKTOpOB. Ci10K€HHE BEKTOPOB. Y MHOXKEHUE BEKTOpA
Ha 4ucio. Pa3iiokeHue BEKTOpa IO HAIPaBICHUSAM. YTOJI MEXAy ABYyMs Bekropamu. IIpoexnus
BeKkTOpa Ha ocb. KoopauHatel BekTopa. CKalasipHOE IPOU3BEICHUE BEKTOPOB.

Hcnonp30BaHne KOOPAMHAT U BEKTOPOB IPU PELLIEHUU MAaTEMAaTUYECKUX U IPUKIIAJHBIX 3a/a4.

Ilpakmuueckue 3anamus

Bekroper. [leiictBus ¢ BekTopamu. JlekapToBa cucTémMa KOOpPJIHMHAT B IPOCTPAHCTBE.
YpaBHEHHE OKpPY)XHOCTH, cdepbl, Mmuockoctu. PaccrosHue Mexay Ttoukamu. [leiictBus c
BEKTOpPaMHM, 3a/JlaHHbIMM KoopauHaTtamu. CKalsipHOE IpOU3BEIEHHE BEKTOpPOB. BekTopHoe
ypaBHEHUE MpPsAMOM M IUIOCKOCTU. Mcronb30BaHHE BEKTOPOB IpPU JOKA3aTEIbCTBE TEOPEM
CTEPEOMETPUMN.

IIpousBoaHas pyHKIHH

IMocaenoBareabHocTH. CrIOCOOBI 33/1aHUS U CBOMCTBA YUCIIOBBIX MTOCIIEI0BATEILHOCTEM.

Ilonamue o npedene nocreoosamenviocmu. Cywecmeosanue npeoena MOHOMOHHOU
oepanuyenHou nocredosamenvrocmuy. CyMMHpOBaHUE TIOCHEAOBaTeIbHOCTEH. beckoHeuHo
yObIBaroIasi reOMEeTpUYecKasi IpOrpeccus U ee CyMMa.

IIpousBoanas. Ilpupamenue aprymenta ¢yHkumu. Omnpenenenue npousBojgHoOW. IlpaBuia
BBIYMCIICHHUST TNPOU3BOAHOM. [IpoM3BOOHBIE CyMMBI, pPa3HOCTH, NPOU3BEACHUS, YAaCTHOTO.
[TpousBonHas crnoxxkHoi ¢yHkumu. IIponsBogHast TpUroHOMEeTpHUYECKUX QYHKUMU. [Ipou3zeoonvie
00pamuol PyHKYUU U KOMROZUYUYU PYHKYUU.

IlIpakmuueckue 3anamus

YucnoBast  MOCHEAOBATEIbHOCTh,  CIIOCOOBI €€  3aJaHus,  BBIYUCICHUS  WICHOB
nocienosarenbHocTU. [Ipenen mocnenoBatenbHOCTH. beckoHeuHO yObIBaroIIas reoMeTpryuecKas
IIPOTPECCHSL.

[TpaBuna u popmynsl 1uddepeHIupoBaHus, TA0IUIA TPOU3BOAHBIX YIEMEHTAPHBIX (QYHKIUH.

[TpousBosnHas TpuroHoMmerpuyeckux (QyHkiuil. HaxoxneHue NpOU3BOAHBIX, HCHOIb3YS

KoMmbloTepHYI0 nporpammy Universal Math Solver (UMS) - YHuBepcanbpHblii MaTemaTuueckuit
Pemarens.

IIpumeHeHne Npon3BOAHOIN U NepBO0OpPa3HOIT

[Tonatue o nmpou3BOAHON (YHKIMHU, €€ TeOMETPHUUECKUIl U (U3NUECKUN CMBICT. YpaBHEHHE
KacaTenbHOM K rpaduky ¢yHkiuu. [IpumeHeHue Mpou3BOAHOM K HCCIeIOBaHHUI0 (YHKIHUNA H
nocTpoeHuio rpadukoB. IIpumepsl UCIIONB30BaHUS MTPOU3BOAHON JUIS HAXO0XKJICHHUS HAWTY4IIETO
peleHs] B NPUKIAAHBIX 3ajadax. BTopas mpousBojHas, ee reoMeTpUYecCKMd U (QU3MYecKui
cMbIci. HaxoxkeHne cKopocTH Jjisl Tipoliecca, 3a1anHoro Gopmyioi u rpadpuxom. [Ipumenenune
OINPEACICHHOr0 MHTErpaja I HAaXOKIACHMWS IUIOIIANM KPUBOIMHEWHOM Tpanenuu. dopmyna
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Herorona—IJleiioauna. [Ipumeps! npuMeHEeHNs: HHTErpaia B GU3UKE U TEOMETPHUH.
Ilpakmuueckue 3anamus
[Ipou3BogHas: MEXaHUYECKUW U TEOMETPUYECKHUI CMBICI IPOU3BOIHOM.
VYpaBHeHue kacateabHOU B o0mmeM Bune. VccnenoBanue (QyHKIMH C TOMOIIBIO TPOU3BOJHOM.
Haxoxnenue HaubobI1ero, HAMMEHBIIET0 3HAYeHHSI U KCTPEMAaJIbHBIX 3HAUeHUN (QYHKIUU.
WNurterpan u mepBooOpas3Hasi. Teopema Hprorona—IJleiiOnuna. [IpuMeHenne uHTErpanza K
BBIUMCJICHUIO (DU3MUYECKUX BEIMYMH U IUlomaneid. Pemmenuwe 3agady  mpoM3BOJACTBEHHOTO
conepxanus. PemieHwe 3agad IpPOU3BOACTBEHHOIO COAEpKaHUs. BBINONHEHHE YIpaXXHEHUH,
HCITONIB3YsI KOMIIBIOTEPHYIO Iporpammy Solver 1.1.

MHOrorpaHHUKH
Bepmunbl, pebpa, rpaHu MHOrorpaHHuka. Paseepmka. Mmuozocpannvie yenvl. Buvinyxivle

MHocoepanHuku. Teopema Diinepa.

[Tpusma. [Ipssmas u naxnonnas npusma. [pasunpHas npusma. [apamnenenunes. Kyo.

[Mupamuna. IlpaBunpHas nupamuga. YceueHHas nupamuja. Terpasap. Cummerpuu B KyOe, B
napaieNnenurnee, B npusMe u nupamue. Cedenus Kyoa, Mpu3Mbl U MAPAMUIBI.

[IpencraBieHue o MpaBUIbHBIX MHOTOIpAaHHUKAX (TeTpa’zpe, KyOe, oKTajape, A0JeKarape U
HUKOCadIPeE).

®opmynsl 00beMa Kyda, IPsIMOYTOJIBHOTO Tapasuieienuneia, IPU3Mbl, TUPAMUJIbIL.

Ilpakmuueckue 3anamusn

Pasznuynble BUIBI MHOTOIpaHHUKOB. X nzo0paxenus. CedeHus:, pa3BepTKU MHOTOIPaHHUKOB.
[Tnomane noBepxHocTH. Bunabl cummerpuit B mnpocrpaHcTBe. CUMMETpUsS MHOTIOI'PAaHHUKOB.
Brruucnenue minomaneit 1 o0bemMoB. Pelenne 3aga4 mpou3BOACTBEHHOTO cojiepkanus. Pemenue
3a/1a4, UCIOJIb3ysd KOMIBIOTEpHYIO Iporpammy Pacuérsl no marematuke 1.0.

Tesia 1 MOBEPXHOCTH BpalleHUA

Humuaap u koHyc. YcedeHHBbIH KoHyc. OcHOBaHME, BBICOTA, OOKOBas MOBEPXHOCTb,
obpasytommas, pazBeptka. OCeBbIe CEUCHUS U CEUEHUS, NTapajlIeIbHbIE OCHOBAHUIO.

[ap u cdepa, ux cedenus. KacatenbHas T1I0CKOCTh K cdepe. Dopmynbl miomagn
MOBEPXHOCTEN IMWINHpPA U KOHYyca. PopMyIbl o0beMa 1mapa U miouaau chepsl.

Ilpakmuueckue 3anamus

Paznmuunbie Buabl Ten BpameHus. Ux uzoOpaxkenus. CeueHus, pa3BEpTKH TeJ BpaIlCHUSI.
[Tnomane noBepxHOCTH. Buapl cummerpuilt B mpocTpaHcTBe. CHMMETpHUS Tel BpallEHUS.
Brruncnenne miomaneit 1 00beMoB. Perenue 3a1ad mpou3BOACTBEHHOTO cojiepkaHus. Perenue
3a/1a4, UCI0JIb3Yysl KOMIIBIOTEPHYIO TporpaMMy Pacuérel mo maremaruke 1.0.

Iloka3zaTenbHasd, JorapupMuyeckas U creneHHas GyHKuuu

Kopuu u crenenn. KopHu HaTypanabHOW CTENEHM W3 uucia M HUX cBoicTBa. CTeneHu c
paloHaIbHBIMU [OKa3aTelsIMH, HX cBoiMcTBa. CTenmeHW C JACHCTBUTEIbHBIMU I1OKa3aTEIsIMHU.
CBolicTBa CTENEHHU C IEHCTBUTEIBHBIM IIOKA3aTEIIEM.

Jlorapudm. Jlorapudm umcma. OcHOBHOE JorapuMUYEcCKOe TOXIECTBO. JlecaTHUHBIE U
HaTypajibHble Jorapudmsl. [IpaBuna neiicTuii ¢ norapudmamu. I[lepexoq kK HOBOMY OCHOBaHHIO.

[IpeoOpa3oBaHue  panUOHANBHBIX, HPPALUOHAIBHBIX  CTENEHHBIX, IOKAa3aTeNbHbIX W
norapuMuUecKux BelpaxkeHuit. Onpenenenust GyHKIUN, X CBOMCTBA U rpaduKu.

UppanmonanpHble, MOKa3aTelbHble W JIOTapupMUUEcCKHe ypaBHEHUsS M cucteMbl. OCHOBHBIE
IIpUEMBl UX peleHus (pas3ioKeHWE Ha MHOXKUTEIH, BBEACHHME HOBBIX HEHU3BECTHBIX, IOJCTAHOBKA,
rpaduyecKkuil METox).

WppaunoHanbHble, TOKa3aTeNbHble U JorapupMuueckue HepaBeHCTBa. OCHOBHBIE NMPHUEMbI UX
pemienus. Micnonb3oBanue cBOWCTB U TpaduKkoB GYHKIUHN MpU pEeLICHUH YPaBHEHUI U HEPAaBEHCTB.

Ilpakmuueckue 3anamus

ApudmMerndeckre ISHCTBHUS HaJ YUCIAMU, HAXOXKIEHUE MPUOIMKCHHBIX 3HAYCHHU BETUYMH U
MOTPEITHOCTEH BRIUMCICHUH (a0COTIOTHON M OTHOCUTENBHOM ), CPAaBHEHHE YMCIIOBBIX BBIPAXKEHUH.

Brruncnienne u cpaBHeHUE KOpHEW. BeinonHeHrne pacyeToB ¢ paguKaiamu.
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PemreHne uppanvoHanbHbIX ypaBHeHMH. HaxokneHue 3Ha4eHMM CTENEHEW ¢ pPAalMOHAIBHBIMU
nokazatessimu. CpaBHeHHe crenieHel. [IpeoOpa3zoBanust BeIpaKEHUH, COACpKaIUX CTeneHu. Pemenue
MIOKa3aTeNbHBIX YPABHEHUI 1 HEPABEHCTB.

Pewrenne npukiagHeix 3auay.

Haxoxpaenue 3HayeHuil norapudma 1O TPOU3BOJIBLHOMY oOCHOBaHMIO. Ilepexom oT omHOro

OCHOBaHUWs K Jpyromy. Belumcinenme u cpaBHeHue JorapudmoB. JlorapudmupoBanue u
HNOTCHIMPOBaHUE BbIpaKCHUH. [IpUONMIKEHHBIC BBIYMCICHUS W PEIICHUS NPUKIATHBIX 3ajad.
Pemenue norapudmMuyeckux ypaBHEHHH M HEpaBEHCTB. PelleHue 3amad MPOHM3BOJICTBEHHOIO
cojepkanus. PelieHue ypaBHCHHMI W HEPABEHCTB, WCIONb3ys KOMIBIOTEPHYIO IIPOrpamMMy
Universal Math Solver (UMS) - VuuBepcanpHbplli MaremaTnueckuii Pemarens u  mporpammy
LoviOtvet.

9J1eMeHThI KOMGI/IHaTOpI/IKI/I, TECOPUHU BEPOATHOCTH, MaTeMaTH4eCKOH CTATUCTHUKH

DyieMeHThbl KOMOMHATOPpUKH. OCHOBHBIC TOHSATHUS KOMOMHATOPUKU. 3ajaud Ha TMOJACUYET 4ucia
pa3MelleHHi, IepecTaHOBOK, coueTaHui. Pemenue 3aqau Ha nepeGop BapuaHTtoB. @opmyna OuHOMA
Herorona. CoiicTBa OMHOMUHANBHBIX KOd(unmenToB. Tpeyronpauk [lackas.

JJieMeHThl TeOpuH BeposiTHOcTeil. CoObITHE, BEPOSTHOCTh COOBITHS, CIIOKEHHE U YMHOXKCHHE
BEPOATHOCTEH. [lonamue o nezasucumocmu codvimuti. JJUCKpemHas Ciydainas 6eIudund, 3aKOH ee
pacnpeoenenus. Yucnogvle xapakmepucmuky OUCKpemHou cayuatnou eeauyunsl. [lonamue o 3axomne
OonbUIUX YUCe.

JJIeMEeHTbl MaTeMaTH4ecKoil craTucTHkH. [IperncrtaBieHue naHHBIX (TaOIUIBI, JUArpaMMBbl,
rpaduKn), cenepanbHas cOBOKYNHOCMb, 8blOOPKA, cpednee apugmemuueckoe, meouana. Ilonamue o
3a0auax mamemamuieckou cmamucmuky.

Pewenue npaxmuueckux 3a0au ¢ npumenenuem 8eposMHOCMHBIX MEMOO0E.

Ilpakmuueckue 3anamus

Hctopus pa3BUTUS KOMOMHATOPHUKH, TEOPUM BEPOSTHOCTEH M CTATUCTUKU M MX POJb B Pa3IMYHbBIX
cepax uveroBedecKol xu3HeaesTenbHOCTH. [IpaBuna komOunHaTOpukH. PemieHne KOMOMHATOPHBIX
3ama4. Pasmemienus, coderaHus u mnepectaHoBkd. buHoM Heroroma u TpeyronbHuk Ilackans.
IIpuknanHele 3ana4u.

Kiraccnueckoe ompeneneHue BEPOSTHOCTH, CBOWMCTBA BEpPOSTHOCTEM, TeOopeMa O CymMme
BeposiTHOCTEN. Brruncnenue BepoarHocTed. Ilpuknagnesle 3amaum. IlpencraBieHne YHCIIOBBIX
nanHbIX. [Ipuknanselie 3anaun. Pemenue 3agad Npon3BOACTBEHHOIO COIEPIKAHUS.

HNrorosoe noBropeHue

Pemenne ypaBHeHHMII u HepaBeHCTB. TOXIECTBEHHbIE MPeoOpa3OBaHUSl HPPALUOHATIBHBIX,
CTCIICHHBIX, JIOFapI/I(l)MI/IIIeCKI/IX, IIOKa3aTCJIbHBIX, TPUTOHOMCTPUYICCKUX Bblpa)KeHHfI.
MHOrOrpaHHHKH, WX TOBEPXHOCTH U O0BEMBI. Tema BpalleHUs, X TOBEPXHOCTH U OOBEMBI.
[TapannensHOCTH B IpocTpaHcTBe. [lepneHaAnKynsspHOCTh B IpOCTpaHCcTBE. KOOpAMHATHI U BEKTOPBI.

[Tpo6Has mrcbMEeHHAas SK3aMEeHalMOHHas padoTa.

Ilpakmuueckue 3anamus

[ToBTOpEHME N3YYEHHOTO MaTepHUaa.

Cooeporcanue c yuemom Paboueii npoepammol 6ocnumanusi:
- BHekiaccHbple MEpONIPUATHS 110 MAaTEMATHKE B paMKax MPeAMETHOH J1eKalbl;
- Onumnuanas! o npeamety «MareMaTHKay.

Conep:xanue npopubHOM cocTaBIsAONIEH

[IpodmibHoe o00ydeHue - cpenctBo auddepeHMauy W HHIWBHIyIH3AIMH  OOyYCHHS,
MO3BOJISIONIETO 32 CUET M3MEHEHUH B CTPYKTYpe, COACPKAHUM M OpraHu3aliu 00pa3oBaTeIbLHOTO
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nporecca 0ojee NOJIHO YUYUTHIBATh UHTEPECHI, CKJIOHHOCTH M CIIOCOOHOCTH OOy4aroIuXxcs, CO3aBaTh
YCTIOBUSA JJIS1 UX OOYUEHHsI B COOTBETCTBUU C X MPO(PEeCcCHOHATLHBIMI HHTEPECAMHU.

Jns peanuzanuy npoQUIBLHOrO OOydeHHs B Tpynmax NpH HM3YYEHUH Kypca MaTeMaTHUKU I10
ONPEJEIICHHBIM TEMaM BKJIIOYAIOTCS CIEAYIOIIME BOIPOCHI, KOTOPBIE PAaCCMaTPUBAIOTCA KakK IIPU
IIPOXOXKICHUHU MaTepHualla, Tak U IPU PELICHUHN 3a1ad.

ITapannienbHOCTH B IPOCTPAHCTBE
AxcuoMsl crepeoMeTpun. CreACTBUS U3 aKCUOM.
B3auMHoe pacrnionoxkeHue AByX NMpsIMbIX B IpocTpaHcTBe. [lapamienbHOCTh NPSIMOM U INIOCKOCTH.
[TapamnenpHOCTb MI0ockocTell. CBOMCTBA MapalieNIbHbIX IIIIOCKOCTEM.

IlepnieHAUKYAAPHOCTL B IMPOCTPAHCTBE
IlepnieHIuKyYIApHOCTE NpAMBIX. lleprneHauKyIsIpHOCTE NpAMOM M IUIOCKOCTU. CBSA3b MEXIY
MEPIEHIUKYISIPHOCTBIO U MApAJUICNIBHOCTBIO. [lepreHIuKyisap U HaKJIOHHAsA. YTOJI MEXIY NPSIMOU U
IUIOCKOCTRI0. TeopeMa o Tpex mnepneHauKkyisipax. JByrpanHelid yrois. llepneHaMKyiasspHOCTH IBYX
IIJIOCKOCTEM.

Ilpakmuueckue 3anamus

IIpu3Haky B3aMMHOIO PacoOJIOKEHUS NPAMBIX. YTOJI MEXIY NpsAMBIMUA. B3auMHOE pacnosiokeHue
OpsMBIX M IUIOCKOCTEH. [lepneHauMKynsp M HaKIOHHAs K IUIOCKOCTH. YTOJd MEXIy NpsAMOH U
IJIOCKOCTBIO. TeopeMbl O B3aMMHOM pacCIOJIOKEHUM IpsAMOM M IIOCKOCTH. Teopema o0 Tpex
MIEPIEHIUKYIISIPAX.

[Ipu3Haky ¥ CBOMCTBA NapaJUIEIbHBIX U NIEPIEHIUKYIISIPHBIX IUIOCKOCTEN. PaccTosiHue OT TOUKH 110
IIJIOCKOCTH, OT IIPSIMOM 10 INIOCKOCTH, PACCTOSHUE MEKAY IUIOCKOCTSMH, MEKIY CKPEIIUBAIOIUMUCS
HPSIMBIMU, MEXY IPOU3BOJILHBIMU (PUTypaMu B IIPOCTPAHCTBE.

[TapanensHOE TPOSKTUPOBAHKME M €r0 CBOWMCTBA. Teopema 0 niowadu opmo2oHAIbHOU NPOeKyul
MHO20y20bHUKA. B3aMMHOE pactionokeHue MpoCTPaHCTBEHHBIX GUTYP.

MHOrorpaHHUKH
Bepuunsl, pebpa, rpaHu MHOrorpaHHuka. Paseepmka. Munocoepannvie yenvi. Buinykivie

MHo2oepanHuku. Teopema Diinepa.

[Tpusma. Ilpsmas u nakronnas npusma. Ipasunsaas npusma. [apannenenunen. Kyo.

[Mupamuna. IlpaBunbHas nupamuja. YcedeHHas nupamuja. Terpasap. Cummerpuu B KyOe, B
napajuienenunese, B npusme u nupamue. Ceuenus kyoa, mpu3Mbl U MUPaMUIbI.

[IpencraBieHre O NpaBUIBHBIX MHOTOIPAaHHUKAX (TeTpa’ape, KyOe, OKTa’zpe, NOoJeKa’ape U
HUKOCAdIpe).

®opmyiel 00beMa Ky0a, IPSIMOYTOJIBHOTO Mapajiesienune/1a, Ipu3Mbl, THPAMUIbI.

Ilpakmuueckue 3anamusn

Paznuunble BUABI MHOTOTpaHHUKOB. Mx m3oOpaxkenus. CeuyeHHs, pa3BEepTKH MHOTIOI'PaHHUKOB.
[Inomane mnoBepxHocTH. Buael cummerpuii B mnpocrpaHcTBe. CHMMETpUST MHOTOTPAHHMKOB.
Brruncnenue niomazaei u o0bemMoB. Pelienue 3a1a4 Npon3BOACTBEHHOIO COJIEPKaHUS.

Tes1a ¥ TOBEPXHOCTH BpalleHUs

Hunuuap u koHyc. YceueHHbIl kKoHyc. OCHOBaHME, BHICOTA, OOKOBAs MOBEPXHOCTh, 00pa3yromas,
pa3BepTka. OceBble CEUEHUS U CEUEHUs, IapajlieIbHblE OCHOBAHUIO.

ap u cdepa, ux ceuenus. KacarenbHas miockocTs k chepe. @opMyIibl MIOMAIN TOBEPXHOCTEH
WIMHAPA U KoHyca. PopMyIibl o0beMa apa  riomaan chepsl.

Ilpakmuueckue 3anamus

Paznuunbie Buabl Ten BpameHus. x usobpaxenus. CedeHnus, pa3BepTKH Tel BpauieHus. [nomansb
MOBEpXHOCTU. Buasl cummerpuii B mnpocTtpaHcTBe. CHMMETpUs Tel BpallleHus. BrlunciieHne
wionael u o0bemMoB. Perienne 3a1a4 npou3BOACTBEHHOTO COACPKAHMUSL.

Cooeporcanue c yuemom Pabdoueii npozpammol 60CHUmMAaHUA:

-BHek1accHble MEPONIPUATHS IO MATEMATHUKE B PaMKax MPEIMETHON JEKAIbI;
- Onumnuanel no npeamety «MareMaTHKay.
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2.3. [IpumepHblie TeMbl pedepaToB (JOKJIAI0B)

* HenpepoiBHBIE 1pO0OH.

* [I[puMeHeHHEe CII0KHBIX TPOLIEHTOB B 3KOHOMUUYECKHUX PAcCUeTax.
* [TapasnenbHOE IPOEKTUPOBAHUE.

* CpeiHME 3HAYEHUS U UX IPUMEHEHUE B CTATUCTHUKE.

* BextopHOe 3a1aHKe NPAMBIX U IUIOCKOCTEN B IPOCTPAHCTBE.
* C10’)KeHHEe TapMOHUYECKHUX KOJIeOaHU .

* ['padmueckoe penieHne ypaBHEHUI 1 HEPABEHCTB.

* [IpaBriibHBIE U NTOTYIPABUIIbHBIE MHOTOTPAHHUKH.

* Konnueckue ceueHust U UX IPUMEHEHUE B TEXHUKE.

* [Tonsitue nuddepenimana u ero NPUIOKEHHUS.

* CxeMbl MOBTOPHBIX UCHIBITAaHUN BepHysin.

* lccnenoBanre ypaBHEHUN U HEPABEHCTB € APaAMETPOM.

3. TEMATHYECKOE IINTAHUPOBAHHUE

3.1. TemaTH4yecKUi JIAH

HaumenoBanue paszaena O06beM 00pa3oBaTeNBHOMN MPOrPaMMBI
(axameMHUYEeCKUX 9acoB)
Maxkcuman | camocrosTen o0s13aTeNbHas
bHast bHas ayMTOpHas1 yueOHas
y4yeOHast yueOHas Harpyska
Harpysk pabora
a
[ToBTOpeHue 15 5 10
Tpuronomerpruyeckue GyHKIUU U 67 22 45
TPUTOHOMETPUYECKHE YPABHEHUS
ITapannenbHOCTh B IPOCTPAHCTBE 18 6 12
IlepneH qUKYIAPHOCTD B 21 7 14
IIPOCTPAHCTBE
KoopanHaTe! 1 BEKTOPBI 21 7 14
[TpousBoiHas PyHKIIMH 22 7 15
[IpumeHeHre npou3BOJHON U 39 13 26
nepBooOpazHoOit
MHororpaHHiKu 26 9 17
Tena ¥ MOBEpXHOCTH BPALLEHUS 24 8 16
[ToxazarenbHast, JorapudmMuyeckas, 52 17 35
cTeneHHast pyHKIMH
DneMeHThl KOMOMHATOPUKH, 23 8 15
CTaTHCTUKH U TEOPUHU BEPOSTHOCTEN
HTorosoe noBTOpeHNE 23 8 15
Hroro 351 117 234
Ilpomesricymounan ammecmayus 6 popme IK3amena
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3.2. XapaKkTepuCcTHKA OCHOBHBIX BUJ0B Y4€eOHOii 1eATeJIbHOCTH CTYA€HTOB

Coaep:xanue
o0yueHus

XapakTepucTHKA OCHOBHBIX BH0B 1eSITEIbHOCTH CTY/ICHTOB
(Ha ypoBHe Y4eOHBIX JeiicTBHI)

AJITEBPA

ITIOBTOPEHUME HIKOJIBHOI'O KYPCA

O3HaKOMJICHHE C POJIbI0 MaTeMaTHKH B HayKe, TEXHUKE, SKOHOMUKE, HHPOPMAITHOHHBIX
TEXHOJIOTHSX U MPAKTUYECKON NeATeIbHOCTH.

BrinonHenue apuMeTHyeckux ASHCTBUI Ha/l YUCIIAMHU, COYETas! YCTHBIE U IMChbMEHHBIE
MPUEMBI.

Haxoxxnerne npuOImkeHHBIX 3HAYCHUH BEIMYUH U TIOTPEITHOCTEH BEIYUCICHUH (a0COTIOTHOM 1
OTHOCHTEIIFHOW); CPAaBHEHHE YNCIIOBBIX BEIPAKCHUIA.

Haxoxnenne omuOoK B IpeoOpa3oBaHUAX M BEIMUCICHUAX (OTHOCHTCS KO BCEM IyHKTaM
TIPOTPAMMBEI).

TPUTOHOMETPUYECKHE @YHKIIMN U TPUTOHOMETPUYECKHE YPABHEHUMS

Ocnosnvie W3yueHune paguaHHOTO METO/Ia U3MEPEHHUS YTIIOB BPAILCHUS U
NOHAMUS UX CBS3U C TPajycHO# Mepoil. M300paxkeHne yriioB BpallleHHs Ha OKPYKHOCTH, COOTHECECHHE
BEJIMYMHEI YTJIa C €r0 PaCIOIOKCHUEM.
dopmynupoBaHHUe OIPEACICHUN TPUTOHOMETPUICCKUX (DYHKIUIT ISl YITIOB TIOBOPOTA U OCTPHIX
YIJI0B TIPSIMOYTOJILHOTO TPEYTOJbHUKA U OOBICHCHHE UX B3aHMOCBSI3H
OcHosHble [lpuMeHeHHE OCHOBHBIX TPHUTOHOMETPHYCCKMX TOXACCTB JUIS  BBIYUCICHHS 3HAYCHHN
mpueoHomempuyeck | TPUTOHOMETPUYECKUX (DYHKITHIA 1O OTHON M3 HUX
ue mooicoecmea
Ilpeobpaszosanus V3yueHre  OCHOBHBIX  (OPMyJT  TPUTOHOMETpHH:  (DOPMYJBI  CJIOXKCHHS,  yIBOCHUS,
npocmeiuux npeoOpa3oBaHusi CyMMbl TPUTOHOMETPHUYECKUX (DYHKIMI B MPOU3BEICHUC U MPOU3BEICHHS B
mpueoHomempuyeck | CyMMy W TPUMCHCHHE IIPH BBIYUCICHUM 3HAYCHHUS TPUIOHOMETPUYECKOTO BBIPAXKCHUS U

UX 8bIPAICEHUL

YIPOIIEHHUS €ro.
O3HaKOMJICHHE CO CBOWCTBAMH CHMMETPHH TOYEK Ha €MHIUYHON OKPY>KHOCTH M IPUMEHEHNE UX
JUIS BBIBOZA ()OPMYJT IPHBEACHHS

Dyuxyuu. Honamue
0 HenpepvigHOCMU

@yHryuu

O3HaKOMJICHHE C TIOHATHEM IIEPEMEHHOHN, IPUMEPAMH 3aBUCHMOCTEH

MEKIy NepeMEHHBIMH.

O3HaKOMJICHHE C MOHATHEM rpadyKa, ONpeAeIeHIe NPUHAIC)KHOCTH TOUKH I'paduKy QYHKIHH.
Omnpenenenne 1o ¢opmylie NpocTeiiel 3aBUCUMOCTH, Buaa ee rpaduka. BelpaxeHue mno
thopmye

OJHOW NepeMEeHHOM Yepe3 Apyrue.

O3HakoMJIeHHE ¢ onpesieneHneM (GpyHKINH, (OPMYyIHpPOBaHKE €ro.

Haxoxenue o0nacTu onpeieneHus 1 001acTy 3Ha4eHuil QyHKIUH

Csoticmsa

dynxyuu.
Ipaguueckas
uHmepnpemayus.
Tpumepol
@yHKYUOHANBHBIX
3agucumocmeti 8
PeanbHbIX npoyeccax
U SAEHUSX.
Obpammnvie
dynxyuu.
Tpueonomempuuecku
e gpynxkyuu

O3HakoMJIeHHE C TpuMepaMH (YHKIMOHATIBHBIX 3aBUCHMOCTEH B pealbHBIX IIpoIleccax u3
CMEXHBIX TUCIHIUINH.

O3HaKOMJICHHE C JOKa3aTeIbHBIMH PACCYKACHUSIMH HEKOTOPBIX

CBOWCTB TMHEWHOW M KBaJpaTHIHON (PYHKIHIA, IPOBEICHNE UCCICIOBAHN JIHHEIHOHN, KyCOYHO-
MUHEHHOW, JpOOHO-TMHEHHONW W KBAaJpaTUYHOW (PYHKIWH, TIOCTPOCHHE UX TPa(UKOB.
[Toctpoenue u urenne rpadukoB pyHKnui. ViccnenoBanue GyHKINAN.

Cocrasnenne BUAOB (pyHKIHMI 110 JaHHOMY YCIIOBHIO, PEIICHHE 3a/1ad Ha SKCTPEMYM.
BrmonreHue npeobpa3oanuii rpaduka GyHKIHH

Wzyuenne noustus oOpatHOW (DyHKIUH, ONpelesieHne BHJa M IOCTpoeHne rpaduka oOpaTHON
(hyHKINH, HAXOXKICHNE ee 00JacTh ompenereHns W obmacTu 3HadeHWH. [IpruMeHeHne CBOMCTB
(hyHKIMH TIpU MCCIIEJOBAaHUH YPAaBHEHUH M PEIICHUH 33134 Ha SKCTPEMYM.
O3HaKOMJICHHE C MTOHATHEM CJIO0XHOHM (QYHKITHH.

Brruncienne 3HadeHn GYHKIUH 110 3HAYCHNIO apTyMEHTA.

OnpezneneHne MON0KEHUS TOUKH Ha rpaduke 10 ee KoopAWHATaM U Hao00poT.
O3HaKkOMJICHHE C TIOHATHEM HENPEPBIBHOW IEePHOANYECKON (YHKINH,
CBOMCTB CHHYCa U KOCHHYCAa, IOCTPOEHHE MX IrPpaHKOB.

O3HaKOMJICHHE C TIOHATHEM TapMOHHYECKMX KOJIOaHMH M TpUMEpaMH TIapMOHHYECKHX
KoJyie0aHMH ISl OMCAHMs TIPOLIECCOB B (PU3MKE M APYrHX 00IACTAX 3HAHUS.

O3HaKOMJICHHE C MOHSITHEM DPa3pbIBHOW MEpUOJMYECKOH (YHKIHH, (GOPMYIMpPOBaHHE CBOWCTB
TaHI'€HCA U KOTaHT'€HCa, IIOCTPOSHUE NX TPADUKOB.

IIpumeHeHne CBONCTB (YHKIMI Ui CPaBHEHUS 3HAYCHWH TPUTOHOMETPUYECKHX (YHKIHH,
pemIeHus TPUTOHOMETPHUIECKHUX YPaBHEHHH.

IToctpoenue rpa¢pukoB 0OpaTHBIX TPUTOHOMETPHUIECKUX (DYHKIHUH U OTIpeieNIeHHe 110 TpaduKam
UX CBOWCTB.

Brimosenne npeodpazoBaHus rpaduKoB

(dopmyIHpOBaHUe
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Apxcunyc,
ApKKOCUHYC,
ApKMauzeHc yucia

O3HaKOMJICHHE C TIOHATHEM 00paTHBIX TPUTOHOMETPHYECKUX (QYHKIHUH.
WzyueHnne ompeneneHnii apKkcuHyca, apKKOCHHYCa, apKTaHI'€Hca 4ucia, (OopMyJIMpOBaHHE HX,
n300pakeHNe Ha €JUHUYHON OKPY’KHOCTH, IPUMEHEHHE TIPH PEIICHUN YPaBHEHUI

Ilpocmetiwue
MPULOHOMEMPUUECK
ue ypaeHemust u
HepageHcmaa

Pemenne mo opmynaMm W TPUTOHOMETPUYECKOMY KpPYry HPOCTEHIIMX TPUTOHOMETPHUYECKHX
YpaBHEHMI.

[Iprmenenne oOIMX METOJOB PEUICHHS YpaBHEHUH (IPUBEICHUE K JIMHEHHOMY, KBaJpaTHOMY,
METO]l PA3I0KEHNS HA MHOXKHTEIH, 3aMEHBI NIEPEMEHHOM) IPH PEIICHNH TPUTOHOMETPHIECKUX
YpaBHEHMM.

YMeHue oTMeuaTh Ha Kpyre peieHus MPOCTEHINX TPUTOHOMETPUIECKIX HEPABECHCTB

I'EOMETPHUA

Iapannenvnocmo 6
npocmpancmse.
Ilepnenouxynapnocm
b 8 NPOCMpPaHcmae.

dopMynupoBKa U NMPHUBEIEHHE N0Ka3aTeIbCTB NPU3HAKOB B3aUMHOIO PACIONOXKEHUS MPSIMBIX U
wiockocTe. Pacmo3zHaBaHMe Ha uepTekax M MOJENAX pPAas3JIMYHBIX CIy4aeB B3aMMHOIO
PacroIoKeHUs NPSIMBIX U MIOCKOCTEH, apryMEHTUPOBaHUE CBOMX CYXJIeHHH. PopMynupoBaHue
ONpENENeHN, NPU3HAKOB M CBOWCTB MapaUIENIbHBIX W MNEPHEHAUKYISPHBIX IIOCKOCTEH,
JBYTPaHHBIX U JINHEWHBIX YIIIOB.

BrInonaHeHne MOCTPOEHUS YIIIOB MEXKAY MPSAMBIMH, NPSMOHN M IMJIOCKOCTBIO, MEXKIY MIOCKOCTIMH
O ONMCAHMIO U PACIIO3HABAaHHE UX HA MOJEIISX.

IIpMeHeHre NPU3HAKOB M CBOWCTB PACIIONIOKEHUS MPAMBIX U INIOCKOCTEN NP PEIICHUH 3a1a4.
W3o0paxkeHne Ha PUCYHKaX W KOHCTPYHPOBAHUE HA MOJEIAX MEPHEHANKYIIIPOB M HAKIOHHBIX K
IUIOCKOCTH, MpPSMBIX, NapajlICNIbHbIX IUIOCKOCTEH, YITIOB MEXAY IPSAMON M IUIOCKOCTBIO U
000CHOBaHME TIOCTPOCHUS.

Pemenue 3a1a4 Ha BBIYMCIICHHE T€OMETPUYECKUX BeIUUMH. ONMHUCHIBAaHUE PACCTOSHUS OT TOUKU
JI0 IUIOCKOCTH, OT IPSIMOM O IIOCKOCTH, MEXIY IUIOCKOCTSIMH, MEXIY CKPEIIUBAIOIUMUCS
HPSMBIMH, MEXY IIPOU3BOJIBHBIMU (DUTYpaMu B IIPOCTPAHCTBE.

DopMynHpoOBaHNE W JIOKA3bIBAHHE OCHOBHBIX TEOPEM O PACCTOSHUAX(TEOPEM CYIIECTBOBAaHUS,
CBOICTBA).

W3o0pakeHne Ha 4dYepTe)XaX M MOJICISAX pPACCTOSHHMSA W OOOCHOBaHME CBOMX CYXICHHH.
OmnpeneneHne W BBIYHCICHUE PAacCTOSHUHA B IpocTpaHcTBe. [IpumeneHune Qopmyn u Teopem
IUTAHUMETPHH AJIS PEIICHUS 3a/1a4.

O3HakOMJIIEHHE C MOHATHEM MAapajUIelbHOTO MPOEKTUPOBAaHMS M €ro  CBOMCTBaMH.
DopMyIUPOBAHUE TEOPEMBI O IIJIOLIAH OPTOTOHAILHOM MPOEKIIMY MHOTOYTOJIbHUKA.
[TpumeHeHune Teopuu Uit 0O0OCHOBaHHS IOCTPOCHUH U BHIYUCICHUI.

ApPryMEHTHPOBaHHE CBOMX CYXK/IEHHH O B3aMMHOM PacIOJI0KEHHH POCTPAHCTBEHHBIX puryp

Mmnozcoepannu
Ku

OnucaHue U XapakTePUCTHKA PA3IMYHBIX BUJOB MHOTOIPAaHHUKOB, IEPEUHCIICHHE UX 3JIEMEHTOB
U CBOMCTB.

N300pa’keHre MHOTOTPAHHUKOB W BBIMIOJIHEHHE IOCTPOCHUS HA M300paKEHUSIX M MOJEISIX
MHOT'OTPaHHUKOB.

Boluncnenue JWHEWHBIX 3JIEMEHTOB M YIJIOB B IPOCTPAHCTBEHHBIX KOH(UTypalusx,
apryMeHTHPOBAaHUE CBOMX CY)KIECHUN.

XapakTepucTHKa U H300paKeHHe CeUeHNs], pa3BEPTKH MHOTOTPAaHHUKOB, BBIYNCIICHHE TIJIOMAACH
MOBEPXHOCTEH.

[TocTpoenue npocTeiux cedeHunii kyoa, mpu3Msl, mupamuasl. [Ipumenenne GakToB U CBeJCHUH
13 [JIAaHUMETPUU.

O3HakOMJICHHE C BHJAMH CHMMETPHH B HPOCTPaHCTBE, (HOPMYIMpPOBAaHHE ONpEACICHUH |
CBOMCTB. XapaKTEPUCTUKA CHMMETPUY MHOTOTPAaHHUKOB.

IIpuMmeHeHne CBOICTB CUMMETPHUHU IIPU PELICHUH 3aa4.

Wcnonp3oBanne TPHOOPETCHHBIX 3HAHWW U WCCIEAOBAHHUS W MOJCIUPOBAHHS HECIOXKHBIX
3a/1a4.

N3o0pakeHre OCHOBHBIX MHOTOI'PAaHHUKOB M BBITIOJTHEHHE PUCYHKOB I10 YCIOBHSM 3a/1a4
O3HaKOMJICHHE C TIOHATHSIMU IUIOIAAN H 00beMa, aKCHOMaMH1 M CBOHCTBAMH.

Pemenne 3anay Ha BRIYMCIICHHE IIOMIA/ICH INIOCKMX (QUTYp C IPUMEHEHHEM COOTBETCTBYIOLIHX
¢dopmyn u QakrtoB u3 TIIAHUMETpUH. V3yueHHe TeopeM O BBIYMCICHHH OOBEMOB
NPOCTPAHCTBEHHBIX TeJ, pEIICHHEe 33j7a4 Ha NpUMEHEHHe (GOopMysl BBIUYHCICHUS OOBEMOB.
Wzyuenne Gopmy as1st BEIYHCIECHHS TUIONIAIeH IIOBEPXHOCTEH MHOTOTPaHHHUKOB.

Tena u noeepxnocmu
epauwierust

O3HaKkOMJICHHE C BUJAMU TeJl BpallleHUs1, HOpMyIMpOBaHUE UX ONPE/ICICHIH 1 CBONCTB.
DopMypoBaHHE TEOPEM O CEUEHHH IIapa INIOCKOCTHIO M INTOCKOCTH, KacaTeNbHOH K cdepe.
XapakTepucTHKa U N300paKeHNE TeJl BPAIleH!s, UX Pa3BEPTKH, CEUCHUSI.

Pemenne 3ama4 Ha TOCTPOCHHE CEYCHMH, BBIYHMCICHHE JUIMH, PACCTOSHHN, YTJIOB, IUIOIIAACH.
IIpoBeneHue noxa3aTeabHBIX PACCYXKISHUH MIPH PEIICHNH 3a/1a4.

[IprmMeHeHne CBOWCTB CHMMETPHH IIPH PEIICHNH 3a/1a9 Ha TeJIa BPALIeHNs, KOMOMHAITHIO Te.
N300paxxkeHre OCHOBHBIX KPYTJIBIX TEJ M BHIIIOJIHEHHUE PHCYHKA I10 YCIOBHIO 33Ja4l
O3HaKOMJICHHE C TIOHATHSIMU IO B 00beMa, aKCHOMaMH U CBOCTBAMH.

Pemenve 3anay Ha BBIYMCIICHHE IUIOMACH INIOCKMX (QUTYp C IPUMEHEHHEM COOTBETCTBYIOLIHX
¢dopmyn u  dakrtoB w3 mmaHuMmeTpuu. V3ydeHme TeopeM O BBIUHCICHHH 00BEMOB
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MMPOCTPAHCTBCHHBIX TCJI, PCIICHUC 3aJda4d Ha MNTPUMCHCHUC (bOpMyJ'I BBIYUCJIEHHST O0BEMOB.
I/I3yquI/Ie (1)0pMyJ'I JJI BBIYUCIICHUA rmomanei/i HOBCpXHOCTeﬁ TCJI BpalllCHUA.

O3HaKOMJICHHE C MCTOIOM BBIYHCIICHUA IIIOIIAIN IMOBEPXHOCTHU C(l)epbl. Pemenne 3amau nHa
BBIYHUCJICHHUC HHOIHa,Z[Cﬁ TTOBCPXHOCTHU NPOCTPAHCTBCHHBIX TCIT

Koopounamur u

O3HakOMJICHWE C IIOHATHEM BeKTopa. lM3ydeHme [eKapTOBOH CHCTEMBI KOODIAMHAT B

8EKMOpbL MPOCTPAHCTBE, MOCTPOEHHWE MO 33JaHHBIM KOOPAMHATaM TOYEK M IUIOCKOCTEH, HaXOXKACHHE
KOOPJHMHAT TOYEK.
Haxoxxnenne ypaBHEHUH OKPY>KHOCTH, c(epsl, TUIOCKOCTH. BBIUMCICHHE pacCTOSHUN MEXITy
TOYKaMHU.
W3ydeHue CBONCTB BEKTOPHBIX BEJIUYMH, MPABWJI pPa3l0XKEHUS BEKTOPOB B TPEXMEPHOM
MPOCTPAHCTBE, MPABUJI HAXOXAECHUS KOOPAMHAT BEKTOpa B IIPOCTPAHCTBE, MPAaBUI ACUCTBHUH C
BEKTOpaMH, 33JaHHBIMU KOOPIUHATaAMHU.
[IpuMeHeHMe TeOpUHU MPU PEIIeHNH 3a7jad Ha JeUCTBUS C BEKTOpaMU.
M3ydeHue ckaaspHOro MpOU3BEACHUS BEKTOPOB, BEKTOPHOTO YpPABHEHUS MPSIMON U MJIOCKOCTH.
IIpuMeHeHMe Teopuu NMpH pelleHUH 3afad Ha ACHCTBHUS C BEKTOPaMU, KOOPIMHATHBIA METO[,
MPUMEHEHNE BEKTOPOB JUIS BBIYHCIICHNS BEJIMYHMH YIJIOB M PACCTOSHUIA.
O3HAaKOMJICHHE C I0Ka3aTeNbCTBAME TEOPEM CTEPEOMETPUH O B3AUMHOM PACIIONIOKEHUH MPIMBIX
¥ IUTOCKOCTEH € MCIOIb30BAHUEM BEKTOPOB

JIEMEHTHI KOMBUHATOPUKHA, TEOPUU BEPOSITHOCTEN M CTATUCTHKH
Ocnognvle nonamus Wzyuenne npasmia KOMOMHATOPUKY M IPIMEHEHUE NIPU PEIICHUN KOMOMHATOPHBIX 3aad.
KOMOUHAMOPUKU Permenne KoMOMHATOPHBIX 3aa4 METOAOM Iiepedopa U 10 IPaBHILy YMHOKCHHS.

O3HaKOMJICHHE C TIOHSATHUSMHA KOMOMHATOPHUKHN: Pa3MEICHUSIMH, COUCTaHUSIMH, NIepeCTaHOBKaMHU
U opMynamu Al UX BBIYHUCIICHHS.

OOBsAcHEHHE U TPUMEHEHHEe (HOPMYJT IS BRIYMCIICHUS pa3MEICHHIA, TICPECTAHOBOK U COYCTAHUI
IIpY PELICHUU 3a]a4.

Osnakomiienue ¢ OuHoMoM Herotona u Tpeyronsaukom [lackas.

Pemienue MPAaKTUYCCKUX 3aJla4 C UCTIOJIb30OBAHUEM MOHATUH U TIpaBuJI KOM6I/IHaTOpI/IKI/I

Onemenmoi meopuu

HSy‘ICHI/Ie KJIIAaCCUYCCKOI'0 OIMPEACICHNUA BEPOATHOCTH, CBOMCTB BEPOATHOCTH, TCOPEMEBI O CYMMCE

6epoamuocmeri BEPOSTHOCTEH.
PaccMoTpenne IpUMEpOB BBIYHCICHHS BEpOSTHOCTEH. PemieHue 3amad Ha BBIYHCIICHHE
BEPOSATHOCTEH COOBITHIA
Ilpedcmaenenue O3HAaKOMJICHHE C IPEICTABICHUEM YHCIOBBIX JAHHBIX U X XapaKTePUCTHKAMH.
OoaHnnbix(madauyul, Pemenne mpakTH4ecKMX 3amad  Ha 00paOOTKYy YHCIOBBIX JAaHHBIX, BBIYMCICHHE HX
ouazpammbl, XapaKTEepUCTHK
epaguxu)

HOKA3ATEJIBHASA, JOTAPUMMNYECKAS, CTEHEHHAA ®YHKIHHUU

Kopnu, cmenenu,
Jnoeapugpmol

O3HakoMJI€HHE C TOHATHEM KOpHS N-H CTENEHH, CBONCTBAMHU pAAMKAIOB W IpPaBUIAMU
CpaBHEHUS KOPHEH.

DopMyIupOBaHUE ONPEACIICHUS KOPHS U CBOMCTB KOpHEH. BhIuncieHne U CpaBHEHUE KOPHEH,
BBITTOJTHEHHE MIPUKHUIKU 3HAUCHHS KOPHS.

IIpeobpa3oBanue YHCIOBBIX U OYKBEHHBIX BRIPAKCHHUH, COAEPIKAIINX PaTUKAIIBI.

BeinonHenue pacueToB 1o Gopmysam, CoaepiKalluM PaJuKajibl, OCYIECTBIAS HEOOX0AUMbIe
IIOJICTAHOBKH U IIPEe00Pa30BaHUSL.

OmnpeneneHre pPaBHOCUIBHOCTH BBIPAKEHMH C pagukanamMu. PenieHune HppanuoHaIbHBIX
YpaBHEHH.

O3HakOMIIEHHE C TOHATUEM CTENEHU C JeMCTBUTENbHBIM IT0OKA3aTENEM.

Haxoxnenne 3HaueHWH CTENEHHW, HCIOIb3YsS MpH HEOOXOIMMOCTH HWHCTPYMECHTAJIbHbBIC
CpEICTBa.

3amiceiBaHie KOPHS N-i CTETIEHH B BUJIE CTENICHU C APOOHBIM ITOKa3aTesieM U Ha000poT.
dopmyIupoOBaHUE CBOMCTB cTeneHeil. Briuncienue creneHeil ¢ pauoHaIbHbIM MTOKa3aTeseM,
BBITTOJTHEHNE IPUKHUIKN 3HAYCHHS CTETICHHU, CPAaBHEHHUE CTETICHEH.

[Ipeobpa3oBaHne YUCIOBBIX M OYKBEHHBIX BBIPDAKEHHH, COJCPXKALIMX CTETEeHH, NMPHUMEHSA
cBONCTBa. Pelienue nokas3aTeabHbIX ypaBHEHUN U HEPABEHCTB.

Brimonnenne mpeoOpa3zoBaHWil  BeIpakeHHMH, npuMeHeHue ¢opmyn, IIpeobpasoBanue
areOpandecKux BBIPAKCHUN CBSI3aHHBIX CO CBOWCTBAaMH CTEIIEHEH M JOTapr(pMOB.
OmnpeneneHne 00JaCTH JONMYCTHMBIX 3HAYEHHH JIOrapu()MUUYECKOTO BBIpaXKeHUs. Perienne
norapu(p)MHYECKUX ypaBHEHUH U HEPABEHCTB.

Brruncrienye 3HaueHni QyHKIUH 10 3HAYEHUIO apryMEHTa.

OmpeneneHne Moa0KeHUs TOUKM Ha TpaduKe 10 ee KOOpAUHATaM U Hao0O0poT.
Hcnonp3oBanue cBoiicTB QyHKIMIT U1 cpaBHEHHUS 3HAYEHUH CTENeHel u jorapupmMos.
[MocTpoenue rpaMKOB CTENEHHBIX U JOTapUPMUIECKUX QYHKIHUH.
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HAYAJIA MATEMATHYECKOI'O AHAJIN3A

Iocnedosamenvrocmu
Ilpoussoonas

O3HaKOMJICHHE C TIOHSATHEM YHCIIOBOM IIOCIIEAOBATEILHOCTH, CHOCO0aMH ee 3allaHus,
BBIYHCIICHUSIMH €€ YJICHOB.

O3HaKOMJICHHE C MIOHATHEM IIpesielia OoCIeJ0BaTeIbHOCTH.

O3HaKOMJICHHE C BBIYHCICHHEM CYMMbBl OECKOHEYHOTO WYHCIOBOTO psiga Ha HpUMEpe
BBIYHCIICHUS CYMMBI OECKOHEYHO yOBIBAIOIIEH reOMETPHYECKOI IPOrPECCHH.

Pemenne 3agad Ha mpuMeHEHHE QOPMYIIBEI CYMMBI OECKOHEYHO YOBIBAIOIIECH TeOMETPHICCKOMH
HPOTPECCHHU.

O3HaKOMJICHUE C IOHATHEM IIPOU3BOIHOM.

YcBoenne npasun auddepeHnnpoBanus, TabNIUIBl TPOU3BOIHBIX 3JIEMEHTApHBIX (QyHKUUWH,
npuMeHeHue Ui audpepeHpoBanns GYHKIMH

Ilpoussoonas u ee
npumeHeHue

Wzyuyenne u GopMyaHpoBaHHE €€ MEXaHHMYECKOTO M I'€OMETPUYECKOro CMBICIA, W3ydEeHHUE
QITOpUTMa BBIYMCICHUS NPOMU3BOIHON Ha IpUMEpe BBIYMCICHHUS MIHOBEHHOM CKOPOCTH U
yIII0BOTO KO3((HUIIMEHTa KacaTeIbHOM.

CocraBneHue ypaBHEHHs KacaTelIbHOM B 00LIEM BH/IE.

W3y4yeHune TeopeM o CBS3M CBOMCTB (DYHKLIUH U TPOM3BOAHON, (DOPMYIMPOBKA UX.
[IpoBexeHue ¢ TOMOIIBIO MPOU3BOAHON HCCIIefOBaHMS (HYHKIINH, 3a1aHHON (POPMYIIOH.
YcTaHOBIIGHHE CBS3M CBONUCTB (PYHKIIMH U IIPOU3BOIHOM IO UX TpaduKaMm.

[Tpumenenne npon3BOIHOM JUIA pELIeHHs 3a/jad Ha HaXO0XKICHUE HaHOOJIbIIEr0, HAMMEHBIIETO
3HAUCHMS M HA HAXOXKJICHHE IKCTPEMyMa

Ilepsoobpasnas u
unmezpan

O3HaKOMIICHHE C TIOHSATHEM HHTETpajia i IepBOOOPa3HOM.

Wzydenue mpaBuiia BEIYUCICHHS TIEPBOOOPA3HON U TEOPEMBI

Herorona—IJleitOuuna.

Perienue 3amayu Ha CBsI3b IEPBOOOPA3HOM U ¢ MPOU3BOIHOM, BEIUUCICHHE MIEPBOOOPA3HOM 15
JAHHOM () yHKIIHH.

Pemenue 3aJa4 Ha MNPUMCHCHUEC MUHTCrpajla g BbIYUCICHUA q)I/ISI/I‘-IeCKI/IX BCJIIMYUH H
TJI01a1el
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4. YCJIOBUA PEAJIN3AIIMUA YYEBHOI'O IPEAMETA
4.1. TpeOoBaHMsA K MMHUMAJIbHOMY MaTEePHAJBHO — TEXHUYECKOMY 00ecre4eHHuI0

OcBoenne mporpamMmbl ydeOHOro mpenMera «MaremaTHkKay NpEANoiaracT HaJIW4YHE B
npodecCHOHATBbHON 00pa30BaTeIbHON OpraHU3ally, pean3yromeil 00pa3oBaTeIbHYI0 MPOTrPaMMy
cpenHero obmiero obpasomanusi B npezaenax ocBoeHusi OIIOIT CITIO na 6a3e OCHOBHOTO 0OIIETO
oOpa3oBaHMs, y4eOHOT0 KaOMHETa, B KOTOPOM HMEETCS BO3MOXKHOCTH 00ECIEUYHTHh O0YJArOIIMMCS
cBOOOIHBIN 1ocTyn B IHTEpHET BO BpeMsi y4eOHOT0 3aHATHS U IIEPHOJ] BHEYYEOHOM NesITeTbHOCTH.

[Tomemenne kaOuHETA ynoBieTBopsieT TpeOoBaHusIM "CaHUTApHO-IMHIEMHOIOTHICCKUE
TpeOOBaHUsI K OpraHU3alMsIM BOCIHTAHHS W OOYYCHHs, OTIbIXa M O3JOPOBICHUS JETeH U
MOJIOJICKU" M OCHAIIIEHO THUIIOBBIM 00OPYJIOBaHUEM, YKa3aHHBIM B HACTOSIIMX TPEOOBAHUSAX, B TOM
qHcie CHEIHATU3UPOBAaHHON Y4eOHOH MeOenblo M cpeicTBaMu OOy4YEeHHsI, JOCTATOYHBIMU IS
BBINOJIHEHUS TPEOOBAHUH K YPOBHIO TIOATOTOBKU O0YYarOIIUXCSI.

B kaOuHere ecTh MyJIbTUMEIUIHOE OOOPYJIOBAaHUE, MOCPEICTBOM KOTOPOTO YYaCTHHKH
00pa3oBaTeNLHOrO MpOoIecca MOTYT MPOCMATPUBATh BHU3YalbHYI0 HH(DOpMAIUIO 110 MaTeMaTHKE,
CO3J1aBaTh MPE3CHTAIIUH, BUACOMATEPHAIIBI, HHBIE JOKYMEHTHI.

B cocraB y4eOHO-METOAMYECKOTO W MAaTEepPHAIBHO-TEXHHUECKOTO0 O00eCredeHus] MpOrpaMMbl
y4eOHOTO npenmera «MaTemMaTuka» BXOJIAT:

MHOTO()YHKIIMOHAJIbHBIA KOMITJIEKC IPEToAaBaTeis;

HarJsIHbIe TOCOOMsT (KOMIUIEKTHI Y4eOHBIX TAOJHII, IJIAKaTOB, MOPTPETOB BBLIAIOLIMXCS YYCHBIX-
MaTEMaTUKOB U Jp.);

00bEMHBIE MOJIEJI MHOTOTPAaHHUKOB;

00bEMHBIE MOJIEIIN TEJI BpaIlleHusl.

MH(POPMAIIMOHHO-KOMMYHHUKATUBHBIE CPE/ICTBA;

HKPaHHO-3BYKOBBIE IIOCOOUS;

KOMIUIEKT TEXHUYECKOH JTOKyMEHTAINY, B TOM YHUCIIE TTACcTIOpTa Ha CPeACTBa 00yUEHUS, HHCTPYKITUH
10 UX UCIOJIb30BAaHUIO U TEXHUKE 0€3011aCHOCTH;

OnOIMOTEYHBIN (HOHT.

B Oubnmoreunsiii (GoHA BXOAAT Yy4yeOHUKH, YydeOHO-meToanueckue KoMiuiekTel (YMK),
o0ecreynBaIMe OCBOCHME YdeOHOro mnpeamera «MaremMaTuka», pPEeKOMEHJOBAHHBIE WM
JIONYUIEHHbIE ISl HUCIOJb30BaHUS B MPO(EeCcCHOHATBHBIX 00pa30BaTEIbHBIX OpraHU3alMIX,
peanu3yonmx o0pa3oBaTeIbHYIO IPOrpaMMy CpeAHero obmero o0pa3oBaHus B Ipeaeaax OCBOCHUS
OIIOII CIIO na 6a3e 0CHOBHOTO 00IIIET0 00Pa30BaHHUS.

bubmmoreunsrii  GOHA ~ OMOJNIHEH OSHIMWKJIONEAWSMH, CIPABOYHUKAMH, HAYYHOH, HAy4dHO-
MIONYJIIPHOM U IPYrOM JINTEPATypOH 110 MAaTEMaTUKE.

B mpormecce ocBoeHust mporpamMmbl yaeOHOTO Tpeamera «MaremMaTthka» CTYACHTHI MOYydYaroT
BO3MOKHOCTh JOCTYNa K AJIEKTPOHHBIM Y4YeOHBIM MarepuanaM IO MaTeMaTHKe, MMEIOIIMMCS B
CBOOOJTHOM J0CTyne B ceTd MHTepHeT (3JeKTPOHHBIM KHHTaM, MPAaKTHKyMaM, TeCTaM, MaTepraiaM
EI'D u ap.).

4.2. UndopmanuoHHoe odecnieyeHne

OcCHOBHBIC MCTOYHUKH

1. ObC Znanium.com - 3JIEeKTPOHHO-OMONIHMOTEUHAs CHUCTeMa OT MPaBOOOIAJATENs,
bammvakos M.M. Marematuka, yue6uuk 10 xkmacc, M., uzgarensctBo KaoPyc, 2017.
2. BbC Znanium.com - D3JIEKTPOHHO-OMONMHMOTEYHAss CHUCTeMa OT MPaBOOOIAIATENs,

bammvakos M.U. Marematuka, yue6nuk 11 xmacc, M., uzgarensctBo KaoPyc, 2017.
3. OBC BOOK.ru - 31eKTpOHHO-OMOIMOTEYHAs! cCUcTeMa OT IpaBooOianaress, bammakos
M.H. MaremaTuka, cOopHHK 3a1a4, M., uznarensctBo KuoPyc, 2015.
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4. Maremaruka: y4yeOHUK A CTyHN. Y4pexIeHWi cpen. mpo¢. obpasosanus / B. IL
I'puropses, T. H. CamOypoBa. — M.: M3natensckmii meHTp « Akagemusi», 2016. — 368 c.

5. MaremaTnka: y4eOHMK IS CTyA. ydpexaeHuidl cpen. mpod. obpazosanust / B. II.
I'puropeeB, C. B. HBosruna; mox pea. B. A. I'yceBa. — 12-e wusn., crep. — M.:
N3narensckuit ieHTp « Axkanemusi», 2016. —416 c.

HNuTepHeT-pecypcsl

1. bammakoB M.M. Maremaruka: anreOpa ¥ Hadajga MaTeMaTHUECKOro aHaIu3a,
reomeTpus. [ODnekTpoHHbIH pecypc]. — Pexum goctyma: http:/www.academia-
moscow.ru/

www.fcior.edu.ru (Mudopmanmonsbie, TPEHUPOBOYHBIE U KOHTPOJIBHBIC MaTEPUAIIBI ).

koMmmakT-aucku (DVD) ¢ moIHOTEKCTOBBIME BEPCHSIMHU BCEX MATEPHAJIOB.
http://www.edu.ru

http:// www.mat.ru

http://www.1september.ru

http://www.mathematics.ru

Oo6mepoccuiickuii MaTemarnueckuid mopran Math-Net.Ru http://www.mathnet.ru

SO N U R W

www.bymath.ru

11. http://www.matburo.ru/literat.php

12. http://matema.narodhttp://www.terver.ru/

13. http://www.uchportal.ru/;

14. http://pedsovet.su/;

15. wwww. dic. academic. ru (Axagemuk. C10Bapu 1 SHIUKIIONEIUN).

16. www.booksgid.com (Books Gid. DnekTponHas 6ubiuoTeka).

17. www.globalteka.ru (I'moGanreka. I'noGanmpHast OuOIMOTEKAa HAYYHBIX PECYpPCOB).
www.window.edu.ru (EauHoe okHO gocTyna Kk 00pa3oBaTelIbHBIM pecypcam).

18. www. st-books.ru (JIyumas yueGHast mureparypa).

www.school-collection.edu.ru (Eaunas xomnekuu nudpoBsIx 00pa3oBaTEIbHBIX PECYPCOB).

0. Besa QJICMCHTApHas MaTE€MaTHUKa. CpeHHHH MaTeéMaTU4CCKass  HMHTCPHET —  IIKOJIa

19. www. school.edu.ru (Poccuiickuii o6pazoBarenbHbIii mopTat. JoCcTymHOCTh, KauecTBO, Y dek-

THUBHOCTH);

20. http://www.fxyz.ru/ - VHTepakTHUBHBII CHpaBOYHUK (HOPMYT M CBEICHMs IO airedpe,

TPUTOHOMCTPHHU, TCOMETPUH, (1)I/I3I/IKC;

21. http://maths.vfal.ru - ChpaBoYyHUK COJEpKUT MaTepuaia IO MaTeMaTHKe (apudMmeTHka,

anreOpa, TeOMETPHUs, TPUTOHOMETPHS);
22. http://mathsun.ru/ - Uctopus matematuku. buorpadgun Benmkux MaTreMaTHKOB;
23. www.fipi.ru;
24. www.edu.ru;
25. http://bymath.net - "Bcs anemenTapHas MaTemaTuka'.

4.3. YcaoBus peanu3zanum padoyeil nporpaMmsbl AJ1s1 HHBAJIUI0B U JIUL €
OrpaHU4Y¢HHBIMH BO3MOKHOCTAMMU 3/10POBbLA

B cootBerctBun ¢ ®enepanbHpiM  3akoHOM «O0 oOpasoBanuu B Poccuiickoit
Oenepannn»  mpodeccuoHaibHOE  O0pa3oBaHME  OOYYAIONMMXCS C  OrPaHUYECHHBIMU
BO3MOXXHOCTSIMH 37I0POBBSI OCYIIECTBIISIETCSI HAa OCHOBE JaHHOM NpOrpamMMbI, KOTOpas He
TpeOyeT amanTanuu, oOydeHHE MPOUCXOAUT B OOIIed rpymme, A JIMIl ¢ COMAaTHYECKUMHU
HapyIEHUSIMHU 3/J0OPOBbS.

Jns agantanuu paboyeil mporpaMMbl AJisi JIUI C OTPAHUYEHHBIMH BO3MO>KHOCTSIMHU
3JI0POBb IIPEAIIONAracTCs:
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http://www.mat.ru/
http://www.1september.ru/
http://pedsovet.su/
http://www.fxyz.ru/
http://maths.vfal.ru/
http://mathsun.ru/
http://www.fipi.ru/
http://www.edu.ru/
http://bymath.net/

*  Bribop MeTon0B 00yueHuUs, 00YCIIOBICHHBIN B KAKIOM OTJEIBHOM CITy4ae MelsM
OoOydYeHHUs, coAepKAaHHEM OOydYeHHUs, HCXOJHBIM YPOBHEM 3HAHHWH, yMEHWH, HaBBIKOB,
OCOOCHHOCTSIMU BOCTIPUSATHUSI HHPOPMAITUN 00YIAFOIIIIMHICSL.

* OOecrieueHre  00YyYaIOIIHUXCS
BO3MOXXHOCTSIMH ~ 37I0POBbSI  JIOTIOJTHUTEIHHBIMHU
00pa3oBaTeIbHBIMH PECYPCAMH.

HHBAJIMI0B u

JUIL C
IIEYaTHBIMH U

OTPaHUYECHHBIMU
3JIEKTPOHHBIMHU

* Paszpaborka, mpu HEOOXOIMMOCTH, WHAMBHUIYAJIBHBIX 3aJaHUMl U IPOBEACHUE

JIOTIOTHUTEIBHBIX KOHCYJIBTALUI TI0 UX BBIIOJIHEHUIO.
yCIIEBAEMOCTH,

* lIpoBeneHue  TEKywero KOHTPOJIA

IIPOMEKYTOUHOH U

FOCYI[apCTBeHHOﬁ HTOT'OBOM aTreCcTaluu o6yqaloumxc;1 C YUYCTOM OCOOEHHOCTEH HX

3I0POBBSL.

5. KOHTPOJIb 1 OIIEHKA PE3YJIbTATOB OCBOEHUSA
KoHTpomb 1 olleHKa pe3ysIbTaTOB OCBOCHUS y4EOHOTr0 MPeIMETa OCYILECTBIISETCS B
IpoLecce MPOBEACHUS IPAKTUYECKUX 3aHATUN, TECTUPOBAHUH, a TAK/KE BBIIIOJIHEHUS
WHIVBUAYAJIbHBIX 3aJlaHUH, IPOEKTOB, UCCIIEJOBAHUM CTYIEHTOB.

Pe3yabTaThl 00yuyeHus
(IMYHOCTHBIE, IPeIMeTHbIE, MeTalpeAMeTHbIe)

@®opMBbI M METObI KOHTPOJISI U
OLICHKH
pe3yJIbTaToB
o0yueHust

JAUYHOCMHbIX?

— ¢(hOpMHUPOBAHHOCTh TPEACTABICHUA O MAaTEMaTUKE Kak
YHHBEPCATBHOM SI3BIKE HAyKH, CPEICTBE MOJIEIHPOBAHUS
SIBIICHUI U TIPOIIECCOB, UIIEAX U METOJaX MaTeMAaTHKH;

— TIOHMMaHUE 3HAYUMOCTH MAaTEMAaTHKH JJIi HAy4dHO-
TEXHHUYECKOTO Tporpecca, chOpMUPOBAHHOCTh OTHOIICHHS K
MaTeMaTHKe KaK K YacTH OOIIeYeIOBEeUeCKON KYJIbTYpPhI
yepe3 3HAKOMCTBO C MCTOpUEH pa3BUTUS MaTEMaTHKH,
IBOJIIOIMEH MAaTEeMAaTUYCCKUX UJICH;

— pa3BUTHE JIOTUYECKOTO MBIIUICHHS, MMPOCTPAHCTBEHHOTO
BOOOPKEHUS, AITOPUTMHUCCKON KYIBTYpPbl, KPUTHUYHOCTH
MBINUICHAS Ha YPOBHE, HEOOXOAMMOM Ui Oymymien
mpo(heCCHOHANBHON  JEeSATeNBbHOCTH, IS MPOJOJDKEHUS
o0pa3oBaHHs U CaMOOOPa30BaHUS;

— OBJIQJICHUE MAaTeMaTHYCCKUMHU 3HAHUSAMU M YMEHHSIMH,
HEOOXOJMMBIMH B TIOBCEAHEBHON JKHM3HH, IJII OCBOSHUS
CMEXHBIX €CTECTBEHHO-HAYYHBIX JIUCIHILIMH ¥ JUACIUILINH
npo¢eCCHOHANBLHOTO TUKIIA, JIIS TIONyYeHuss 00pa3oBaHus B
obmacTsax, He TPeOYImMUX YIIIyOJICHHOH MaTeMaTHIECKOM
MOJITOTOBKHU;

— TOTOBHOCTh M CIIOCOOHOCTH K 00pa30BaHUIO, B TOM YHCIIE
caMo00pa3oBaHWIO, HA  NOPOTSDKEHWHM  BCEW  JKW3HU;
CO3HATENbHOE OTHOIIEHUE K HEMPEPHIBHOMY OOpa30BaHUIO
KaK  YCJIOBHUIO  YyCIENIHOH  NpOQEeCCHOHAIBHOW U
OOIIIECTBEHHOM JIEITEIIBHOCTH;

— TOTOBHOCTH H CIIOCOOHOCTh K CaMOCTOSITEIHLHOM
TBOPYECKOW U OTBETCTBEHHOH JICATEIHHOCTH,

— TOTOBHOCTH K KOJUIGKTUBHOHN paboTe, COTPYAHUYECTBY CO
CBEpCTHUKAMH B 00pa30BaTEIbHON, OOIIECTBEHHO TOJIE3HOM,
y4e0HO-UCCIIE0BATENBCKON, MPOSKTHOM W JPYTHX BHIAX
JIeSITeIbHOCTH;

MOHUTOPUHI' Pa3BUTUA JIMYHOCTHO -
npoecCHOHATBHBIX KauecTB
oOyyaroierocs, MoAroToBKa pedepaTos,
JIOKJIAJIOB MO 3aJJaHHBIM TEMaM,

BBINOJIHEHHE u odopmienue
MPAKTHYECKUX pador, MpOEKTHAas
JIesITeIbHOCTD

MOJArOTOBKA  JIOKJIQAOB, OQOpMIICHHE
MPaKTUYEeCKUX paboT, WCIOIb30BAHNE
JJNIEKTPOHHBIX ~ WCTOYHHMKOB,  YCTHBIN

OIIpOC, MHAUBUAYAJIBHOC 3a/1aHUC
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MeTanpeaAMEeTHbIX:

PeryastuBubie (YY/): MOHHTOPHHT pPa3BUTUSl JIMYHOCTHO -
PO eCCHOHATTLHBIX KadecTB
oOyuJatoIerocsi, MOJArOTOBKa pedepaTos,
JIOKJIA/IOB T10 33JaHHBIM TEMaM,
BBIMOJTHEHHE 1% oopmienue
MPaKTUYCCKUX pabor, MPOCKTHAS
JESITETIBHOCTD

- YMEHHE CaMOCTOSITEIBHO  OMNPEACNATh  I[€NTA | MOHUTOPHHI  PasBUTHSA JIMYHOCTHO -

HEATCIIbHOCTA M COCTaBJIATh IUJIAHBI JICATEIbHO-CTH; PO ECCHOHATILHBIX Ka4ceCTB

CaMOCTOSITEJIbBHO OCYIIECTBIISATh, KOHTPOJUPOBATh H
KOPPEKTUPOBAaTh JIEATEIbHOCTh; HC-TIOJIb30BaTh BCE
BO3MOJKHBIE PECYPCHI JUIS JOCTHIKEHHUS MOCTaBJIECHHBIX
1esaell U peaau3aluy IUIAHOB JCSITEIbHOCTU; BHIOMpAThH
YCIIEIHBIE CTPATETHH B PA3IIUYHBIX CUTYaIUAX;

oOyuJatoIerocsi, MOJArOTOBKa pedepaTos,
JTOKJIAJIOB I10 3a/IaHHBIM TEMaM,

BBITIOJIHCHHE u odopmiieHue
MPAKTHIECKUX pabor, MPOEKTHAs
JeATETILHOCTD

- BJIQJICHUE HABBIKAMH TI03HABATEIILHOW PeIICKCUHU KaK

OCO3HAaHHUS COBEPLIAEMBIX ACUCTBUA M MBICIUTEIBHBIX
IIPOLIECCOB, HMX PE3YJbTAaTOB U OCHOBAHWM, I'PaHHIL
CBOECTO 3HAHMA M HE3HAHUS, HOBBIX ITO3HABATEJIbHBIX
3a/1a4 ¥ CPEJICTB JUIA UX JTOCTHUKCHUS.

MOHHTOPHHT ¥ PEUTHHT BBIOJIHEHHS
pabor  oOydJaromuxcs,  BBITIOTHEHHE
WHAMBUIyJIbHBIX 3aJlaHul, ohopmiicHHE
HOHATUIHOTO CIIOBaps, BBINOJHEHUE W
opopMIIeHHE  TIPaKTHYECKHX  pabor,
IMPOCKTHAA ACATCIbHOCTD

Ilo3naBaTtenabHble YVY]I):

- BIJIaJIcCHWE HaBbIKAMHM I[103HABATEIBHOW, Yy4YE€OHO- | MOHUTOPHHT M PEWTHHI BBIIOJIHECHUS
HCCIIEIOBATEIIbCKOM M MPOEKTHOM  ACSATEIbHOCTH, paboT  0OydYaroIUXCs,  BBIIOJHEHHE
HaBBIKAMHM paspelieHuss mnpolsieM; CcnocoOHoCTh u | WHAMBHIYAJBHBIX 33&3}?/1171,
TOTOBHOCTb K CAMOCTOSITENBHOMY MOHMCKY MeTozop | OPOPMICHHE  MOHATHIHOrO  croBaps,
peeHus MIPAKTUYECKUX 3ajad, [IPUMEHEHUIO COCTAR/ICHHE Ta0.IHIL,
] BBITIOJTHCHHE u odopmiieHue

pa3IMYHBIX METOJO0B IO3HAHUS; pAKTHYECKAX pabor,

IMPOCKTHAsA ACATCIIbHOCTD,

HCIIOJIB30BAaHUEC SJICKTPOHHBIX

UCTOYHUKOB,
- TOTOBHOCTh M CIIOCOOHOCTh K CaMOCTOSITEJIbHOW | MOHUTOPHUHI ~ Pa3BUTUS JIMYHOCTHO -
MH(OPMaIIMOHHO-TI03HABATENEHOM JEATENBHOCTH, | TPODECCHOHATBHBIX KaqcCTB

BKJIIO4HasAs YMCHHEC OPHCHTHPOBATHCA B PA3JIMYHBIX

o0yyaroierocs, MoAroToBka pedepaTos,

MCTOYHUKAX HMH(OPMALMU, KPUTUYECKH OlleHMBaTh u | ACKIAA0B 1O 3aJaHHbIM — TCMaM,
BBITIOJTHCEHUEC u OPOPMIICHUEC
MHTEPIPETUPOBATE  MHPOPMALIUIO, TIOJTYy4aeMYI0 U3 bop
NPAaKTUYECKUX  pador, HPOEKTHAsI
PA3IMYHBIX HCTOYHUKOB.
JCATCIIbHOCTD
Kommynukarusubie (YY/):
- yMEHHE IPOJLYKTUBHO o0Imarses H | TIOATOTOBKA JIOKIIAJIOB, YCTHBIX
B3alMOJIEICTBOBATE B porecce COBMECTHOI | COOOIEHMI
JEATENbHOCTH,  YYUTBIBATH  MO3MIMU  JAPYIHX

YYaCTHUKOB JESITeNbHOCTH, 3(P(GEKTUBHO pa3peuiarhb
KOH(JIMKTBI;

- BJAJCHUC A3BIKOBBIMU CpPEACTBAMU. YMCHHE SCHO,
JIOTUYHO MW TOYHO MH3Jaratb CBOKO TOYKY 3pCHU,
HCII0JIB30BAaTh aACKBATHBIC A3BIKOBBIC CPCACTBA,

MOHHTOPHHT pPa3BUTUSl JIMYHOCTHO -
npodecCHOHANBHBIX Ka4yecTB
o0yyarolerocs, MoAroToBka pedepaTos,
JIOKJIQJIOB T10 33JJAHHBIM TeMaM,

npeomemmuuix:

- C(I)OpMI/IpOBaHHOCTB Hpe,[[CTaBJ'IeHI/Iﬁ O MAaTCeMaTHKE
KaK 4aCTHu MHpOBOﬁ KYJIBTYPEI U MECTC MATCMAaTUKH B
COBpeMeHHOﬁ IUBHUJIN3AallH, crocobax  ONMUCAHMS
SIBIICHUI PECATIBHOI0 MHUpa HAa MaTEMAaTHYCCKOM A3BIKEC,

MOHUTOPHUHT BBITIOJTHCHU A 158
ohOpMIICHUSI  TPAKTHYECKUX  pabdoT,
WHINBHUTyaJIbHBIX 3aJIaHWi; MOATOTOBKA
YCTHBIX cOO0O0IIeHNH, JIOKJIAJIOB,
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pedeparon

- c(hOpMUPOBAHHOCTH MPEJICTABICHUI 0 | MOHUTOPHUHT BBIITOJIHCHHSA u
MaTEMaTUYECKUX HOHATUAX KakK BaKHeHImMX | OPOPMIICHHS  IPAaKTHYECKUX  pabor,
MaTEMAaTHYECKUX MOJEIISIX, TO3BOISIOIIMX OMMCHIBAThL U | MHAUBUIYAIbHbLIX 33Ilaljﬂl7l; OArOTOBKA
U3ydaTh pasHbIE NPOLECCHl M SBIEHUS; INOoHMManue | YCTHPIX coodmenmi, AOKIIa108,
BO3MOKHOCTH AKCMOMAaTHUYECKOTO MMOCTPOEHUS pedpepatos

MaTeMaTUYECKUX TEOPHIl;

— BJIAJICHUE METOJaMHM JO0Ka3aTEJIbCTB U QJITOPUTMOB | BBIIOJIHCHHE U oopmieHne
peleHnss, yMEHHE HUX  [OPUMEHATH, MPOBOAUTH | IPAKTHICCKHX paboT,  BBIIOJHEHHE
JIOKa3aTeJIbHbIE PACCYKIECHUs B XOJI€ PEIICHU 3a1a4; KOHTPOJIBHBIX ¥ CAMOCTOSTEIBHBIX PabOT
— BJIAJCHUE CTAaHJAPTHBIMU TIPUEMaMH PEIICHUS | BBIIOIHECHHUE u oopmieHue
PalMOHANIBHBIX M HMPPAlMOHAIBHBIX, MOKA3aTeNbHBIX, | IPAKTHYCCKUX  paboT,  BBHINOJIHCHHUC
CTCMEHHBIX, TPUTOHOMETPUYECKUX  ypaBHeHHH  u | KOHTPOJIBHBIX M CaMOCTOATCIBHBIX
HEPAaBEHCTB, WX CHCTEM; HCIIOIL30BAHUE TOTOBBIX pabot, pemienne 3anad, TECTHPOBAHHE,

KOMIIBIOTEPHBIX MPOrpaMM, B TOM YHUCIE I IIOMCKA
IIyTH PELIEHUs U WIUTKOCTPALIMU PELICHUs YPABHEHUU U
HEPaBEHCTB;

9K3aMCH

— cOpPMUPOBAHHOCTh TPEJCTABICHUH 00 OCHOBHBIX
MOHATHUSIX MAaTEeMaTUYECKOr0 aHaju3a M WX CBOWCTBAX,
BIIQJICHUE yMEHUEM  XapaKTepU30BaTh  IIOBEJICHUE
GyHKIMI, WCMONB30BaHUE TMOMYYCHHBIX 3HAHWMA Ui
OMMCAHUs U aHAJIN3a PEATbHBIX 3aBUCUMOCTEH;

BBINOJIHEHHE u odopmienue
MPAKTUYEeCKUX paboT, BBHIIOJHEHHE
KOHTPOJIBHBIX W CaMOCTOATENIbHBIX

paboT, peleHue 3aj1ady, TECTUPOBAHUE,
9K3aMeH

— BJIAJICHUE OCHOBHBIMM ITOHATHSIMH O IUIOCKMX M | BBIIOJIHEHHE u oopmieHne
POCTPAHCTBEHHBIX ~TEOMETPUYECKMX — (Urypax, uX | MPAKTHYECKHX  pabOT,  BBIIOIHEHHE
OCHOBHBIX CBOICTBaX: KOHTPOJIBHBIX M CaMOCTOSITCIBbHBIX
b
pa60T, pelmieHue 3anaav, TCCTHUPOBAHUC,
JK3aMEH
- Cc(OPMUPOBAHHOCTb YMCHUS pacro3HaBaTh | BbINOJIHEHUE " odopmiieHue
reoMeTpuueckre (PUrypsl Ha udepTekax, MOJAENAX M B | IMPAKTHIECKHX paboT,  BHINOJIHEHHE
IPUMEHEHUE HM3YYEHHBIX CBOMCTB | KOHTPONBHBIX M CAMOCTOSITENIBHBIX

pEAIBHOM  MHpE;
reOMEeTpUUecCKUX Guryp u ¢GopMyn A pelieHus
TEOMETPUUYECKHUX 337ad M 3a7ad C MPaKTUIECKUM
COJCpKAHUEM;

pa60T, pemieHue 3anaav, TCECTHUPOBAHUC,
9K3aMCH

— c(opMUPOBAaHHOCTh NPEACTABICHUN O Mpoleccax U
ABJICHUSX, HMEIOUIMX  BEPOSTHOCTHBIM  Xapakrep,
CTaTUCTUYECKUX 3aKOHOMEPHOCTSX B PEAIBHOM MHDE,
OCHOBHBIX MTOHATHUAX 3JIEMEHTApPHOU TEOPUH
BEPOSITHOCTEW; yMEHUNM HAXOAUTb U  OLICHUBATH
BEPOATHOCTH HACTYIJICHUS COOBITUH B MPOCTEHMIINX
MIPAaKTUYECKUX CUTYalUsIX U OCHOBHBIE XapAKTEPUCTUKU
CIIyYalHBIX BEJIMYHH;

BBITIOJTHCHHE u odopmiieHue
MPakTHYeCKUX  PabOT,  BBINOJHEHUE
KOHTPOJBHBIX U CaMOCTOSITEIBHBIX

pa60T, pelmieHue 3aaav, TCCTHUPOBAHUC,
OK3aMCH

— BJIAACHUC HaBBIKaAMHU HCIIOJIB30BaHUSA TOTOBBIX
KOMITIBIOTCPHBIX MIPOrpaMM IpUu PCIICHUU 3a1a4.

BBIIIOJIHCHHE u odopmienue
MPaKTHYECKUX  paboT,  BBIMIOJHEHHE
KOHTPOIIBHBIX U CaMOCTOSITEIbHBIX

pa60T, pelmieHue 3aaav, TCCTHUPOBAHUC,
9K3aMCH

- c(hOpMHUPOBAHHOCTH MIpeICTaBICHUMA 0
HEOOXOIMMOCTH JIOKa3aTelIbCcTB MPU  OOOCHOBAHUU
MaTE€MaTU4YECKUX YTBEPKICHUM U POJIM aKCUOMATHUKU B
MIPOBEJICHUH JICYKTHBHBIX PACCYKICHHIA,

BBITIOJTHEHHE u odopmiteHne
MPAaKTHYCCKUX  paboT,  BBIMOJHEHHE
KOHTPOJBHBIX M CaMOCTOSATEILHBIX

pabot, peleHwe 3ajaa4, TECTHPOBAHUE,
9K3aMeH
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- c(OopMHUPOBAHHOCTh TOHATUHHOrO ammapara IO
OCHOBHBIM pazjiellaM Kypca MaTeMaTHUKW;, 3HaHUU
OCHOBHBIX TeopeM, (popMysa M YMEHHUS HX MPUMEHSTDH;
yMEHUsI  JIOKa3blBaTh  TEOPEMbl W HAXOJIUTHb
HECTaHJIapTHbIE CIOCOObI pellIeHus 3a/1ay;

BBITIOJIHCHHE u odopmiieHue
MPaKTHYECKUX  paboT,  BBITIOJHEHHE
KOHTPOJBHBIX U CaMOCTOSTEIbHBIX

paboT, pelieHHe 3aaady, TECTHPOBAHUE,
JK3aMeH

- cOPMHUPOBAHHOCTh YMEHUN MOJIEIUPOBATH peaibHbIC
CUTyallUM,  MCCIENOBaTh  IIOCTPOCHHBIE  MOJEIH,
WHTEPIPETUPOBATH ITOIYYEHHBIN pe3ysIbTaT;

BEITIOJTHEHHE u odopmiieHue
MPAaKTUYECKUX  pabOT,  BBITIOJHCHUE
KOHTPOJBHBIX U CaMOCTOSITEIbHBIX

paboT, pelieHWe 3ajad, TECTHPOBAHHE,
IK3aMeH

- c(OpPMHPOBAHHOCTb NPEACTABICHUNH 00 OCHOBHBIX
MOHATUAX MATEMaTUYECKOTO aHAIM3a U MX CBOWCTBAX,
BIAJICHNE YMEHHUEM  XapaKTEepU30BaTb IIOBEICHUE
(GyHKUIMH, WCHOJB30BAHUE IMOJNYYCHHBIX 3HAHMUA IS
OINMCAHHUS U aHAJIN3a PEAJIbHBIX 3aBUCUMOCTEN;

BBITIOJTHCHHUEC nu O(bOpMJ'IeHI/Ie
MPAKTHUYCCKUX pa60T, BBITIOJTHCHHUEC
KOHTPOJIBHBIX n CaMOCTOATCIIBHBIX

paboT, pelieHWe 3ajad, TECTHPOBAHHE,
IK3aMeH

- BIIQJICHUE YMEHUSIMHM COCTaBJICHMS BEPOSATHOCTHBIX
MOJENel 10 YCIOBHIO 3aJa4d M BBIYUCIICHUS
BEPOSITHOCTH HACTYIUIEHUS COOBITHI, B TOM 4HUCIIE C
IpUMEHEHHEM (OopMyJa KOMOMHATOPUKH M OCHOBHBIX
TEOpeM  TEOpUM  BEPOATHOCTEH;  HccieloBaHUs
CIIy4alHbIX BEJIMYMH 110 UX PaCIpeIeICHHUIO.

BBITIOJTHCHUE u odopmiieHue
NPaKTHYECKUX  pabOT,  BBIMOJHEHHE
KOHTPOJIBHBIX 158 CaMOCTOSATCIIbHBIX

paboT, pelieHue 3a7ad, TECTUPOBAHUE,
9K3aMeH
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