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1 MACIIOPT PABOYEM ITPOT' PAMMBI
YYEBHOI'O IPEAMETA «MATEMATHUKA»

1.1 O6snacTh npuMeHeHus1 pado4eil NPOrpamMmbl

[Iporpamma ydeObHOTO mpemMera «MaTemMaTHKay SBISIETCS YacThio 00IIe00pa30BaTEILHOTO
y4e0HOr0 IMKJIa MPOTrpaMMbl MOATOTOBKH CIEIHATMCTOB CPEAHETO 3BEHA IO CHEIUAIBHOCTH CPETHETO
npodeccuonansHoro obpazoBanus: 09.02.07 Hugpopmayuonusvie cucmemvl U NPOPAMMUPOBAHUE

mexHo0euyecko2o mpoduiisa mpoPecCuOHATBPHOTO 00pa30BaHUS.

1.2 Mecro y4yeOHOro mnpegMera B  CTPYKType OCHOBHOH mnpodecCHOHATbHOM
o0pa3oBaTe/IbHON NPOrPaMMBbl

«Matematuka» sBISeTCS Y4YeOHBIM TPEIMETOM U3 00s3aTeNbHON MpeaMeTHOW o001acTu
«Marematuka u nadopmatukay ®I'OC cpeanero obiiero oopa3oBaHusI.

YpoBeHb ocBoeHHsI yueOHOTO TipenMeTa B cooTBeTcTBUU ¢ DI'OC cpennero obmiero oopazoBaHus

0a30BBIii.

1.3 Lean n 3aga4u y4eOHOro mpeamera — TpeOOBaHHSI K pe3yJibTaTaM OCBOCHHSI y4eOHOro
npeaMera

Iesb yyeOHOr0 npeamera - GOpMHUPOBAHUE NPEICTABICHUI 00 HAEIX U METOAAX MATEMAaTUKH;
pa3BUTHE JOIMUYECKOI0 U aJITOPUTMHUYECKOTO MBILUIEHHS, HEOOXO0AUMOTO Il PELIeHUs 3aay 110

CIICHUAJIBbHOCTH.

3agaum y4eOHOro nmpeamera:
— (opMUpOBaHUE OCHOB MaTeMaTUYECKOU KYJIbTYPHI;

— INPUBUTUC ICPBOHAYAIBHBIX HABBIKOB U YMGHI/Iﬁ MO0 MPUMCHCHUIO MATEMATUYCCKUX MCTO/I0B B

npoeccroHaBHOM IeATETHbHOCTH;

— IIOAT0OTOBKA 0a3nl A U3YUCHUA AUCHUILIMH, HOTPHUMCHAKOIHNX MAaTECMAaTUYCCKHUE METO/BI.



2 INTAHUPYEMBIE PE3YJIbTATBI OCBOEHHSA YYEBHOTI'O ITPEJIMETA

«MATEMATHUKA»

Kon n HaumeHoBaHue

[Tnanupyemble pe3yabTaThl OCBOECHHS Y4eOHOTO IpeameTa

bopMHUpyEMBIX O6mme JlucuunnuHapHble (IpeIMeTHBIE)
KOMIIETEHITNH
OK 01 Bei6upats | B yacTu TpyZ10BOro BOCIIMTAHMA: - BIAJETh METOJAMHU JI0KA3aTENIbCTB, AJITOPUTMAMU PEILIEHUs

CHOCcOOBI pereHus 3aaad
npodeccrnoHaIbHOM
JeSTebHOCTH
NPUMEHUTEIBHO K

Pa3JIMIHBIM KOHTCKCTaM

- TOTOBHOCTb K TpPYAY, OCO3HAaHHUE LEHHOCTH
MacTepCcTBa, TPYIoIo0ue;
- TOTOBHOCTh K  QKTHBHOW  JESITEIbHOCTH

TEXHOJIOTMYECKOM M COIMaJIbHOM HAIpaBJIE€HHOCTH,

CIIOCOOHOCTH WHUIIUHUPOBATh, IJIaHUPOBATH u
CaMOCTOATCIIbHO BBIINIOJIHATD TaKYI0 ACATCIBbHOCTD,

- MHTEpEC K pas3au4yHbIM cdepam npodeccHoHaTbHON

NesITeIbHOCTH,

Osaanenue YHHBEPCAJIbHBIMH Y4eOHBIMHU
NMO3HABATEJbHBIMHU AeHCTBUAMM:

a) 0a30BbIC JIOTHYECKUE JICHCTBUS:

- CaMOCTOSITEIIBHO (bopMynupoBaTh u
aKTyaJIM3upoBaTh MpoOJeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

- YCTaHaBIMBaThb CYLIECTBEHHBIH TPU3HAK WJIHU
OCHOBAaHUS JJs CpPaBHEHHUs, KJIACCUPHUKALMU U
0000IIEeHHS;

- OMPCACIIATH neiaun ACATCIIbHOCTH, 3aJaBaThb

3ama4y; yMmeHue (HOpPMYIHPOBATH ONPEICICHUS, AKCHOMBI U

TCOPCMBI, MNPUMCHATH ux, MMpOBOIUTH JOKa3aTCIbHBIC

paccyXIeHHs B X0/l PELICHUs 3a]a4;

- YMEThb OMNEpUpPOBaTh MOHATHIMH: CTENEHb 4YHCIa, JIOTapupm
Yucia; YMEHHE  BBINOJHATH  BBIYUCICHHE 3HAYCHUH U
npeoOpa3oBaHus BBIPAKEHUN CO CTEMEHSMU M JiorapudmMamu,

npeoOpa3oBaHus IPOOHO-PANIMOHATILHBIX BRIPAXKEHUH;

- YMeTb  ONEpPUPOBATh  MOHATHUSAMHU:  PALHMOHAJBHBIE,
UpPpaLMOHAIILHBIE, II0Ka3aTelbHbIE, CTETICHHBIE,
JorapupMUUEcCKue, TPUTOHOMETPHUUECKHE  YpaBHEHUS U

HEPAaBEHCTBA, X CUCTEMBI;
- YMETh OIEpUpPOBaTh MOHATUSAMU: (YHKIUS, HENpepbIBHAS

nepBooOpaszHas, OMpeIeIICHHBIH

byHKIHS,

HUHTCrpaj; YMCTbL HAXOJUTHL [MPOU3BOAHBIC 3JICMCHTAPHBIX

MPOU3BOAHAS,

(GYHKIMHA, UCTIONB3YsI CIPaBOYHBIE MaTEepPHAJIbl; HCCIENOBATH B
NpOCTeHINX CiTydasix (yHKIMHM HA MOHOTOHHOCTb, HAXOIWTh
HauOOJNbIINE W HAUMEHbUINE 3HAYeHHs (YHKIUI; CTPOUTH
rpaduKkd  MHOTOWIEHOB  C

HUCIIOJIB30BaAHNECM arrapara




[apaMeTpbl U KPUTEPUU UX JOCTUKEHHUS,

- BBIIBJATH 3aKOHOMCPHOCTH W MPOTUBOPCHHUA B
paccMaTpUBaEMbIX SBIICHHSIX;

- BHOCUTH KOPPEKTHBBI B JEATEIBHOCTH, OIICHUBATh
COOTBCTCTBHUEC PC3YJIbTATOB LCIIAM, OLCHUBATH PUCKU
HOCJ’IG[[CTBI/II‘;I ACATCIIbHOCTH,

- pa3BUBaTh KpPEaTHMBHOE MBINUICHUE TPH PEIICHUN
KU3HEHHBIX TIPOOIEM

0) 6a30BBIC UCCIICIOBATEIILCKUE ICHCTBUS:

- BJIAJETh HaBBIKAMH Y4eOHO-HCCIIEIOBATEIBCKOW H
MPOCKTHON JIESATETFHOCTH, HaBBIKAMHU Pa3pelICHUs
npo0em;

- BBISBIATH

IMIPUYHUHHO-CICACTBCHHBIC CBA3H U

aKTyaJM3UpoBaTh 3aJady, BBIABUTATh THUIIOTE3Y €€
pelieHusi, HaXOAUTh APTYMEHTHI NJisl J0Ka3aTeIbCTBA
CBOMX YTBEp)KIEHHUH, 3aJaBaTh MapaMeTpbl U
KPUTEPUU PELICHUS;

- aHAJIM3UPOBATh MOJYYEHHBIEC B XOJI€ PEIICHUS 3aauu
pe3yIbTaTHI, KPUTUYECKU OILICHUBATH ux
JIOCTOBEPHOCTH, MPOTHO3UPOBATh U3MEHEHHE B HOBBIX
YCIIOBUSIX;

- YMETb NEPEHOCUTh 3HAHUS B IIO3HABATEIBHYIO U
MPAKTUYECKYIO0 00JIACTH KU3HEIEATEIHbHOCTH;

- yMeTb HHTETpUpOBaTh 3HAHUS U3  Pa3HbIX

MaTe€MaTU4YeCKOro aHaliu3a; IPUMEHATb IPOU3BOJHYIO IIpU

peleHnH  3aJad  Ha  JIBWOKCHHE;  peIIaTh  IPaKTHUKO-
OPHEHTHPOBAaHHbIE 33/la4d HAa HAWOONBIINE W HAUMEHBIINE
3HAYCHHS, Ha HAXOXKJICHNE ITyTH, CKOPOCTH U YCKOPEHUS;

- yYMeTb ONEpUpOBaTh MOHATUSMH: palOHAIbHAS (QYHKIUS,
byHKIHS,

norapupmMuueckass (QyHKIUS, TPUTOHOMETpUYECKHe (DYHKIINH,

byHKIHA, CTETIEHHAas

noka3zaTebHast
oOpaTHble (YHKIIMH; yMEHHE CTPOUTH TpadUKH H3yYEHHBIX
(GyHKLIUH, UCTIONB30BaTh TPaQUKH NPU W3YUYEHHH TPOLIECCOB M
3aBUCUMOCTEH, TpU pEIIeHWH 3a7ad U3 JAPYyruxX y4eOHBIX
NPEMETOB | 3a/1a4 U3 pealbHOM KU3HH, BBIPAXKATh POpMyTIaMu
3aBUCUMOCTH MEXy BETUUNHAMH,

- YMETh pemarh TEeKCTOBBIE 3aJ]aul Pa3HbIX THIIOB (B TOM YHCIIE
Ha MPOICHTHI, 10JIM U YacCTH, Ha JIBWXKEHUE, paboTy, CTOUMOCTh
TOBApOB W YCIYT, HAJOTH, 3aJaud U3 OOJIACTH YIpaBIICHUS
JMYHBIMU ¥ CEMEHHBIMH (DMHAHCAMM); COCTABIISTh BBIPAKCHHUS,
ypaBHEHHsI, HEPABEHCTBA M WX CHCTEMBI TI0 YCIOBHIO 3a/Ia4H,
UCCIIEIOBATh NOJYyYeHHOE  pelleHHe U OLIEHUBATh
IpaBJON0I00HOCTh PE3YJIbTATOB;

- YMETh OINEPHPOBATH MOHIATHUAMHU: CpeaHee aphupMeTHYecKoe,
MenuaHa, HauOoJiblliee W HaWMEHbIee 3HAYCHHS, pa3Max,
JMCTIEpCHs, CTAaHIApTHOE OTKJIOHEHHE YHUCIOBOro Habopa;

yMEThb U3BJICKATh, UHTEPIIPETUPOBATH uHpOpMaIHIO,

MPEACTaBICHHYI0 B TaOnuIax, Ha JauarpaMmax, Trpadukax,




MPEeIMETHBIX 00NacTei;

- BBIJIBUTATh HOBBIE UJEH, MpeasiaraTh OPUTHHAIbHbIE
MOAXOABI W  PEIICHUs; W  CIIOCOOHOCTh  HMX
HCIIOJIF30BaHNUS B II03HABATEIPHOM M COIMAJIbHOH

IIPaKTUKE

OTPaKAIOIIYI0 CBOMCTBAa pealbHBIX MPOIECCOB M SBICHUM;
NPEACTaBIATh HHPOPMALIUIO C MOMOIIBIO TAOJHUIl U JHArpaMM;
UCCIEOBaTh CTATUCTUYECKHE JaHHBIE, B TOM YHCIE C
NpUMEHEHHEM IrpaUuecKiX METOIOB U JICKTPOHHBIX CPEICTB;
- yYMeThb OINEpHpOBaTh MOHATUSAMHU: CIY4allHBIA ONBIT U
cillyyaifHoe COOBITHE, BEPOSTHOCTh CIIy4alHOTO COOBITHS;
YMEHHE  BBIYHCIATH  BEPOATHOCTH C  HCIOJIb30BAaHHEM
rpagUYecKuX METOAOB; TNPHUMEHITH (OPMYIBI CIOXKEHHUS U
YMHOXKEHUS BEPOSITHOCTEH, KOMOMHATOPHBIE (DaKThI U (POPMYITBI
OpU pEUIeHWH 3a/1a4y; OICHWBAaTh BEPOSATHOCTU PEATbHBIX
COOBITHH; 3HAaKOMCTBO CO CIlyJalHBIMH BEJIMYMHAMHU; YMEHHE
NPUBOJUTH NPUMEPHI TPOSBICHUS 3aKOHA OONBIINX YHCEN B
HPUPOTHBIX U OOIIECTBEHHBIX SBICHUSMX;

- YyMETh ONEPUPOBaTh MOHATUAMU: TOYKA, MpsAMasi, TUIOCKOCTH,
IPOCTPAHCTBO, IBYIPAaHHBIA Yo, CKPELIMBAIOIINECS TNPsMbIE,
HapajulelbHOCTh M NEePHEHIMKYISAPHOCTH  MPSAMBIX U
IUTOCKOCTEH, yrol MeXAy MpPSIMBIMH, YroJd MEXIY NpsSMOH U
IUIOCKOCTBIO, YTOJI MEXKAY IUIOCKOCTSIMH, PACCTOSIHUE OT TOYKH
JI0 TUIOCKOCTH, PAacCTOSHHE MEXIYy MPSMBIMH, pPacCTOSHUE
MEX1y IUIOCKOCTSAMH, YMEHHE HCIIOJIb30BaTh IIPH PEIICHUU
3a7a4 M3ydYeHHbIE (DAaKTHl M TEOPEMBI IUIAHUMETPUH; YMEHHE
OLIEHUBATh pa3Mepbl 00BEKTOB OKPYKAIOIIETO MUPA;

- yYMeTh OIEpPHpPOBATh IMOHATHAMU: MHOTOTPAHHUK, CEUYECHHUE

MHOTOTpaHHMKa, KyO, MapajieNenumnes, Mpu3Ma, MNupamuia,




durypa ¥ TOBEpXHOCTh BpAIICHHS, UWIHHIP, KOHYC, IIap,
cdepa, cedeHus (UTYpsl BpalllCHUs, TUIOCKOCTh, KaCarOIIAsCs
cdepshl, TWIMHAPA, KOHYCA, TUIOIIAAb MIOBEPXHOCTH MMUPAMUJIHI,
NpPU3MBI, KOHYycCa, IWIMHApA, TUIomanab cdepbl, o0beM Kybda,
OPSIMOYTOJIBHOTO — TapajlieNenuIea, MUPAMHIbI, TPHU3MBL,
WIMH]IPA, KOHYCAa, [Iapa; yMEHUE N300pakaTh MHOTOTPAaHHUKHU
U TIOBEPXHOCTH BpAILEHHs, UX CEUEHHS OT PYKH, C ITOMOIIBIO
YEpPTEIKHBIX MHCTPYMEHTOB W JJIEKTPOHHBIX CPEACTB; YMEHHUE
pacmo3HaBaTh ~ CHMMETPHIO B  MPOCTPAHCTBE, yMEHHUE
pacrno3HaBaTh MPaBUIbLHBIE MHOTOTPAHHHKH;

- YMETh ONEpPUpPOBATh TMOHATHSIMHU: JBWKCHHUE B TIPOCTPAHCTBE,
NoJ00HBIE (PUTYPHI B IPOCTPAHCTBE; MCIIOJIB30BaTh OTHOIICHUE
TUIOMIAJIEH MOBEPXHOCTEH W 00BEMOB MOAOOHBIX (GUTYp TpHU
pElICHNH 3a]1aY;

- YMETh BBIYHCIATH T€OMETPUYCCKUE BEIWYUHBI (JJTMHA, yTOJ,
wiomaas, O0BEM, IUIOMIA[b IOBEPXHOCTH), HCIOIB3YSA
U3ydeHHbIE POPMYIIBI U METOBI;

- YMeTh ONEpUPOBATH MOHSATHUSAMHU: MPSIMOYTOJIbHAS CHCTEMa
KOOpAMHAT, KOOPJUHATHI TOYKH, BEKTOP, KOOPIAMHATHI BEKTOPA,
CKaISIpHOE TIPOM3BECHUE, Yrojl MEXAYy BEKTOpaMH, CyMMma
BEKTOPOB, TPOM3BEJCHUE BEKTOpa Ha YHCJIO; HAXOIUTh C
MOMOIIBIO U3YYEHHBIX (DOPMYIT KOOPIAUHATHI CEPEIUHBI OTPE3Ka,
paccTosiHue MEXTY IBYMSI TOUKAMU;

- yMeThb BBIOMpaTh TOIXOMSIIWNA HW3YYEHHBIH METOJ s




pelicHud 3aJla4v, pacro3HaBaTb MATCMATHYCCKUC q)aKTLI n
MAaTCMaTU4YCCKUEC MOJCIN B HNPHUPOAHLBIX H O6H.[€CTB€HHBIX

ABJIEHUSX, B HCKYCCTBE; YMEHHME MPUBOAUTH IPUMEPHI

MaTeMaTUYECKUX  OTKPBITUA  POCCUHMCKOM M MHUPOBOH

MaTE€MaTU4YECKON HayKU

OK 02 Hcnooms3oBarh

COBPEMEHHBIE  CpEIICTBA
MOWCKa,  aHajuW3a |
UHTEpIIpETaluU
uHpOopMauu u
nH(pOpMaOHHbIE
TEXHOJIOTUU ISt
BBITTOJIHEHUS 3a1a4
npodeccrnoHaIbHOM
JeSTeTbHOCTH

B 001acTH HEHHOCTH HAYYHOTI'0 IO3HAHMS:
- c(hopMUPOBAHHOCTH MHPOBO33PCHUSI,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKH U OOIIECTBEHHOW MPAKTHKH, OCHOBAHHOTO Ha
IUalore  KyJabTyp, CIHOCOOCTBYIOIIETO OCO3HAHUIO
CBOETO MeCTa B MOJIMKYJIBTYPHOM MHPE;

- COBEpIICHCTBOBAHUE SI3BIKOBOM M YMTATEIbCKOM
KYyJIbTYpbl KaK CpEICTBa B3aUMOJCHUCTBUS MEXAY
JIOABMHA U ITO3HAHUA ana;

- OCO3HAaHME IIEHHOCTH HAyYHOU JESITEIbHOCTH,

TOTOBHOCTD OCYIIECTBIISATH MPOEKTHYIO U
HCCIIEIOBATENBCKYIO ACSITENbHOCTh WHANBUAYAIBHO H
B TpyTIIIE.
OBJaanenue YHUBEPCAJIbHbIMH Y4eOHbIMU
NMO3HABATEJIbHbIMHU JAelCTBUAMM:

B) pabota ¢ uHpopmanmeii:

- BIIQJETh HAaBBIKAMH TIOJTy4YeHHS HWHQPOpMAIUU U3
UCTOYHUKOB  Pa3HBIX

THIIOB, CaMOCTOATCIbHO

OCYIICCTBJIIATE IIOMCK, aHalin3, CHUCTEMAaTHU3alWuIi0 U

- YMeTh ONEpUPOBATh MOHATHSIMH: palMOHAIbHAS (DYHKIUS,
byHKIHS, CTETIeHHAas byHKIIHS,

norapupmMuueckas (QyHKIUS, TPUTOHOMETpUYECKHe (HYHKIIHNH,

IIoKa3aTcjabHas

oOpaTHble (DYHKIIMHM;, yMEHHE CTPOUTH TpadUKU H3YYEHHBIX
(GyHKUIUH, UCTIONB30BaTh TPaQUKH NMPU W3YUYEHHH TPOLIECCOB M
3aBUCHMOCTEH, TpPH pEIIEHHH 33a7a4 U3 JPYTruX Y4eOHBIX
IpEIMETOB | 3a]a4 U3 peaybHOM KU3HH; BEIpAKaTh (popMynaMu

3aBUCUMOCTU MCIKAY BCIIMYNHAMU




MHTEpHpeTanuio HHGOpPMAIMK pPa3IUYHBIX BUAOB U
(dbopM TpeIcTaBICHHUS,

- CO3/1aBaTh TEKCTHI B PA3IMYHBIX (hopMaTax ¢ y4eTom
Ha3HAYCHUS WHPOPMALMU W IICIEBOW ayIUTOPHH,
BbIOMpas ONTUMANbHYIO (OpPMY TpEACTaBICHUS U
BU3YyaJlM3aluH;

- OUEHWBATh  JIOCTOBEPHOCTh,  JICTHTUMHOCTh
uHpOpMAlUK, €€ COOTBETCTBHE IMPAaBOBBIM U
MOpaJIbHO-3THYECKUM HOpMaM;

- HCIIONIb30BaTh CpPEACTBA HMH(POPMALMOHHBIX U
KOMMYHHUKAIIHOHHBIX ~ TEXHOJIOTHH B  PEUICHUHU
KOTHUTHBHBIX, KOMMYHHKATHBHBIX u
OpraHU3AIMOHHBIX 33/1a4 C COOJIIOICHHEM TpeOOBaHUM
SPrOHOMHKH, TEXHUKH O€30MacCHOCTH, TUIHEHBI,
pecypcocOepeKeHus, MPaBOBBIX W ITHYECKUX HOPM,
HOPM HH(POPMAIIMOHHON O€301TaCHOCTH;

- BJANeTh HaBbIKAMH DPACMO3HABAHUS M 3aIllUTHI
uHpopmanuy,  HUHGOPMAIMOHHOM  0Oe30macHOCTH

JJMYHOCTH

OK 03 IlmanupoBaTh #

peaIM30BBIBATH
COOCTBEHHOE
po¢eCCHOHATBHOE "
JUYHOCTHOE  pa3BUTHE,

B o0s1acTH 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHUSA:

- cOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHWSI,
ATUYECKOTO MTOBECHUS;

- CINOCOOHOCTh OLIEHMBATh CHUTYalMI0 W MPUHUMATH

OCO3HAHHbIE PEIICHUs, OPUEHTHUPYSICh Ha MOPAIbHO-

YMETb  ONEpPUPOBaTH  MOHATUSIMHU:  pallOHaJbHbIE,

HppannuoOHaJILHBIC, IIOKa3aTCJIbHBIC, CTCIICHHBIC,

JorapupMUUECKue, TPUTOHOMETPHUUECKHE  YpaBHEHUS U

HEPaBEHCTBA, UX CUCTEMBI,

YMETb OICPpHUPOBATH IMOHATHAMHU: MHOI'OT'PaHHHUK, CCUCHHUEC




PEAIPUHUMATENBCKYIO

ACATCIIbHOCTD B
npo¢eCcCuOHATBHON
chepe, WCITOJIh30BaTh

3HaHUS 1O (PUHAHCOBOU

rpaMOTHOCTH B
Pa3IUYHBIX KHNU3HCHHBIX
CUTyalusx

HPAaBCTBCHHBIC HOPMbI U ICHHOCTH,

- OCO3HaHUE€ JIMYHOTO BKJaJa B TMOCTPOCHHUE
YCTOMYHUBOTO OYAyIIEro;

- OTBETCTBEHHOE OTHOILIEHHWE K CBOMM DPOJIUTEISAM H
(um) OpyrMM Yi€HaM CEMbH, CO3/IaHHI0 CEMbU Ha
OCHOBE OCO3HAHHOTO NPHUHATHS LIEHHOCTEH CEMEMHOMN
JKU3HM B COOTBETCTBUM C TpPAJULMIMU HaApOJOB
Poccun;
OBjaeHHe YHHMBEPCAJIbHBIMHM PeryJasiTUBHbIMH
AeCTBUAMU:

a) caMOOpraHu3alus:

- CaMOCTOATCIIbHO OCYIICCTBIIATh IMO3HABATCIIBHYIO

JeSITeTbHOCTh, BBIABISITH TPOOJEMBI, CTaBUTh U
(dhopMynupoBaTh COOCTBEHHBIE 3a/1auu B
0o0pa3oBaTeNbHON  NIEATENBHOCTH H  JKU3HEHHBIX
CUTYAIIHsX;

- CaMOCTOSITENIbHO  COCTaBIISITh  IUIAH  PEIICHUS
npobIeMBl € y4eTOM  HMMEIOIUXCS  PECypCoB,

COOCTBEHHBIX BO3MO>KHOCTEH M MPEINOYTCHUH;

- J1aBaTh OLIEHKY HOBBIM CHUTYalMsIM; CIIOCOOCTBOBAaTh
(OpPMHPOBAHUIO U MIPOSIBIECHUIO IIUPOKOW 3pYIULIMU B
pa3HBIX 00JIACTSAX 3HAHUMU, IOCTOSTHHO MOBBIIIATH CBOM
00pa3oBaTeNbHBIN U KYJIBTYPHBIH YPOBEHb;

0) CaMOKOHTPOJIb: HCIIOJIb30BaTh MPUEMBI pediiekcuu

MHOTOTpaHHMKa, KyO, Mapajuielenunen, Mpu3Ma, MHpaMHIA,
¢urypa M TOBEpPXHOCTh BpAIlEHUsS, LWIMHAP, KOHYC, LIap,
chepa, cedeHust GUTYpHI BpalleHHUs, TIIOCKOCTh, Kacaroascs
cdepsbl, TWIMHAPA, KOHYCA, TUIOIAAb MIOBEPXHOCTH MMUPAMUJIHI,
NOpU3MbI, KOHYyCa, LMIMHIpA, Miouians cheps, o0bem Kyoa,
OPSMOYTOJIBHOTO — HapajuieNienunena, MHPaMHIbl, I[PHU3MBI,
IUIMHIPA, KOHYCa, [Iapa; YMEHHE N300pakaTh MHOTOTPaHHUKH
U TIOBEPXHOCTH BpAIllEHHs, UX CEUEHHS OT PYKH, C ITOMOIIBIO
YEepPTEeIKHBIX HHCTPYMEHTOB W JJIEKTPOHHBIX CPEJICTB; yMETh
pacrio3HaBaThb ~ CHUMMETPUI0O B NPOCTPAHCTBE;  yMETh
pacro3HaBaTh NMPaBIJILHBIE MHOTOTPAHHUKH;

- YMEThb ONEpHpPOBATh MOHITUSMHU: TPSIMOYTOJIbHAS CHCTEMa
KOOpJAWHAT, KOOPAWHATHI TOYKH, BEKTOP, KOOPJMHATHI BEKTOPA,
CKaJIIpHOE TIPOM3BEJCHHE, Yrojl MEXAY BEKTOpaMH, CcyMMma
BEKTOpPOB, TMPOM3BEACHUE BEKTOpAa Ha YHCJIO; HAXOOUTh C
TIOMOIIBIO U3YYEHHBIX (POPMYIT KOOPIMHATHI CEPEINHBI OTPE3Ka,

paccTosiHuEe MEXY IBYMSI TOUKaMU




ISl OLIEHKU CUTYalluu, BHIOOPA BEPHOTO PEILICHMS;

- YMETH OLIEHUBATHL PUCKHU U CBOEBPEMEHHO IIPUHUMATH
pelIeHus 10 UX CHIKEHUIO;

B) OMOIMOHAJIBHBIM WHTEIJIEKT, MPEANoaraoimi

c(hOpMHUPOBAHHOCTH: BHYTPEHHEUN MOTHBAIVH,
BKJIIOYAIOLIEH CTpeMJIEHHE K JOCTHXKEHUIO LEIU U
ycnexy, ONTHMH3M, HWHHUIMATUBHOCTh, YMEHHE
JIENCTBOBATh, HCXO M3 CBOMX BO3MOXKHOCTEH;

- OMIIaTuuy, BKJIIO‘IaIOHleﬁ CHOC06HOCTB IIOHUMATh
OMOI[MOHAJIBHOE COCTOSHUE APYIHX, YYHUTBHIBATHL €TI0
MIPU OCYIIECTBICHUN KOMMYHHUKAIIUH, CITIOCOOHOCTh K
COUYYBCTBHIO M COTIEPEKUBAHUIO;

- COIMAJIbHBIX HABBIKOB, BKJIIOYAKOIIUX CIIOCOOHOCTD

BBICTpPAaWBAaTh OTHOIIGHUS C JPYTHMH JFOABMH,
3a00TUTBCS, TPOSIBISITH HWHTEPEC M pa3peniarh
KOH(JIUKTHI

OK 04 DddexruBHO
B3aUMO/IEVICTBOBATh u
paboTaTh B KOJUICKTUBE U

KOMaHIe

TOTOBHOCTHL K caMopa313HTmo, CaMOCTOSTCIIBHOCTU U
CaMOOTIPE/IEIICHUIO;

-OBJIaJICHUE HaBbIKAMHU Yy4e€OHO-HCCIICIOBATEIBCKOM,
MPOEKTHOM M COIMATIbHON JIEITENIbHOCTH;

OBJagenue YHHMBEPCAJIbLHbIMHA
KOMMYHUKATUBHBIMU /1eliCTBUSAMM:

0) coBMECTHAs JAeSITEIbHOCTbD:

- IIOHMMAaTh U

HCIIOJIB30BaTh MMpEMMylIECTBa

- yMEThb OINEpUPOBaTh MOHATUSAMU: CIydallHBIM ONBIT U
ciyyaifHoe COOBITHE, BEPOSITHOCTD CIIyYailHOTO COOBITHS; YMETh
BBIUUCIIAITH BEPOATHOCTh C HCHOJb30BAHUEM TIpaUUeCcKUX
METO/IOB;

MPUMEHSTh (OPMYJIBI CIOKEHUS U YMHOXKECHHS

BEPOSATHOCTEW, KOMOWHATOpHBIE (aKTbl u  (QOPMYIBl TPH
pelIeHNH 3a]a4; OLEHHBATh BEPOSTHOCTH PEATbHBIX COOBITHIA;
3HAKOMCTBO CO CIIyYailHBIMM BEIMYMHAMH; YMEHUE NPUBOUTH

IpUMEpHI MPOSIBIICHUS 3aKOHA OOJBIINX YHCEN B MPHUPOAHBIX U




KOMaHIHOW ¥ UHIAMBHUIYaJIbHON paboThI;

- HpI/IHI/IMaTB Iejan COBMCCTHOﬁ ACATCIIbHOCTH,
OpraHU30BBIBATh M KOOPJIWHUPOBATH JIEUCTBHS IO €€
JOCTH)KEHHIO: COCTaBJIATE IU1aH JIeHCTBHH,
pacrpenenaTh pojd € Yy4ETOM MHEHUN YYaCTHHUKOB
00CYXKIaTh pe3ybTaThl COBMECTHOM PaboThI;

- KOOPJIMHUPOBATh W BBHINOJHATH pabOTy B YCIOBHSX

peanbHOTO, BHPTYAIBHOTO W  KOMOWHHPOBAHHOTO
B3aHMOJEHCTBUS;
- OCYWIECTBJISATH  NO3UTHBHOE  CTPATETHYECKOE

MOBEJICHUE B Pa3IMYHBIX CUTYalUSIX, MPOSIBISTH
TBOPUYECTBO U BOOOpaskeHHE, ObITh MHULIUATUBHBIM.
OBnanenue YHHUBEpCaIbHBIMU PEryJIATUBHBIMU
JNEUCTBUSAMMU:

r) NPUHSTUE ce0sl U APYTUX JTIOJCH:

- NpPUHUMATh MOTHUBBI W apPryMEHTHl APYTUX Joaen
MIPU aHAJN3€ Pe3yIbTaTOB JESITENbHOCTH;

- IpU3HABaTh CBOE MPABO W MPABO APYTHX JFOJEH Ha
OIIIMOKU,

- pa3BHUBaTh CHOCOOHOCTh MOHHMMATh MHUpP C MO3HUIHMU

JPYroro 4eoBeKa

OOIIECTBCHHBIX SIBIICHUSX;
- YMETh CBOOOJHO OTIEPUPOBATH MOHATUAMHU: Tpaduk QyHKINH,

obOpaTtHas KOMIIO3HULIUSA JIMHENHas

byHKIIHS, byHKIHH,
byHKIMSI, KBagpaTHdHas (QYHKIMS, CTENEeHHass QYHKIUS C
LEJIBIM G yHKIUY,

oOpaTHbIE TPUTOHOMETpUYECKHe (YHKIMH, TOKa3aTelbHas M

I1oKa3aTciceMm, TPUTOHOMCTPUYCCKUC

norapupmMuueckas  QyHKIWUU, yMETh rpaduku

(GYHKIMHA, BRITTOTHATE TpeoOpa3zoBanus rpadukoB PyHKITUH

CTPOUTH




OK 05 OcyuiecTBasiTh
YCTHYIO U THCBMEHHYIO
KOMMYHUKAITIIO Ha
TOCYJapCTBEHHOM  SI3BIKE
Poccuiickoit  Penepannn
C yd4eTroM ocoOeHHOCTeH

COLIMAILHOTO u

KYJIbTYPHOTO KOHTEKCTa

B o01acTH 3cTeTHYECKOr0 BOCIIUTAHMS:

- OCTETUYECKOE OTHOLICHHWE K MHPY, BKIIOUYAs
ACTETUKY  OBITa, HAYYHOTO W  TEXHUYECKOTO
TBOpYECTBa, CIIOpTa, TpyAa U  OOIIECTBEHHBIX
OTHOIIICHH;

- CIOCOOHOCTh BOCHPUHUMATH DPA3IUYHBIC BUIBI
HCKYCCTBA, TPAIUIIMK U TBOPYECTBO CBOETO U JIPYTHX
HapoJOB, OINYIIAaTh SMOIMOHAIbHOE BO3ZCHCTBHE
HCKYCCTBA;

- yOeXIEeHHOCTh B 3HAYUMOCTH MJi1 JIMYHOCTH H
o0miecTBa OTEYECTBEHHOIO M MHPOBOTO HCKYCCTBa,
STHUYECKUX KYJIBTYPHBIX TpPAaJULIUHA H HAPOJHOTO

TBOPYECTBA;

- TOTOBHOCTb K CAMOBBIPAXKXCHUIO B PA3HBIX BHAAX

HUCKYCCTBa, CTPCMIICHUC MPOSABJIATH KaduecTBa
TBOPUYECKOMN JIMYHOCTH;
OsBnanenue YHHUBepPCAJIbHBIMU

KOMMYHUKATHBHBIMU JIEHCTBUAMM:

a) oOmieHue:

- OCYIIECTBJIAITh KOMMYHHKallMd BO Bcex cdepax
KHU3HH,

- pacro3HaBaTh HeBepOATbHBIE CPEACTBA OOIICHHS,
MOHUMATH 3HAUCHUE

COMaJIbHBIX 3HAKOB,

- YMeTh OIEpPHUpOBATH MOHATHUAMU: CpeaHee aphupMeTHyecKoe,
MenuaHa, HauOouyiblllee W HauMEHbIEE 3HAYEHHs, pa3Max,
JMCTIEPCHs, CTaHIApTHOE OTKJIOHEHHE YHUCIOBOrO Habopa;

YMEHUE  W3BJICKAaTh,  HWHTEPIPETHPOBATH  WHPOPMAIHUIO,
NPEJCTAaBICHHYI0 B Ta0nWIax, Ha AMarpaMMax, rpadukax,
OTPAXKAIOIIYI0 CBOWCTBA pEATbHBIX MPOIECCOB U SBICHUM;
NPECTaBIIATh HHPOPMAIIUIO C MOMOIIBIO TAOJHUIl U JHArpaMM;
UCCIIIOBAaTh CTAaTHCTUYECKWE JIaHHBIE, B TOM 4YHCIE C
NPUMEHEHHEM TpaUIeCKUX METOIOB U DJIEKTPOHHBIX CPEJICTB;
- YMETh ONEPUPOBATH MOHSATHUSMHU: TOYKA, MPSMAasi, MIIOCKOCTb,
NPOCTPAHCTBO, IBYIPAaHHBIA YroJ, CKPEIIMBAIOIINAECS TMPSMbIE,
NapajyielbHOCTh W NEPHEHAUKYISPHOCTh  MPSIMBIX U
TUTOCKOCTEH, yrojl MeXay MPSIMBIMH, Yroll MEKAY NpSMOU U
TUTOCKOCTBIO, YTOJl MEXKAY TUIOCKOCTSIMHU, PACCTOSIHHE OT TOYKHU
0 TUIOCKOCTH, PACCTOSHUE MEXIy NPSIMBIMU, PACCTOSHUE
MEXY TUIOCKOCTSIMH,

- YMETh HCIOJIB30BATh MPH PEIICHUH 33]a9 U3yUeHHbIE (PaKThl U
TEOpEMBbI TUTAHUMETPHH; YMEHHE OIICHUBATH Pa3Mepbl 00ObEKTOB

OKPY>KaIoIlIeT0 MUpPa




pacro3HaBaTh NPEANOCHUIKH KOH(IMKTHBIX CUTYaIHi
U CMATYaTh KOH(IUKTHL;
- Pa3BEPHYTO U JIOTMYHO M3JIaraTh CBOXO TOUYKY 3PEHUS

C UCIIOJIB30BAHUEM SA3BIKOBBIX CPCACTB

OK 06 [IposBnaTe
rpakIaHCKO-
NaTPHOTHYECKYIO
MO3HITHIO,
J€MOHCTPHPOBATH
OCO3HAaHHOE  IIOBEJCHHE

Ha OCHOBE TPAJAUIIMOHHBIX
00I11eU€eI0BEYECKUX
LIEHHOCTEM, B TOM UHCIIC C
YYETOM  TapPMOHM3ALUU
MeKHAIIMOHAITBHBIX u
MEKPETUTHO3HBIX
OTHOLLIEHUN, MPUMEHSATH
CTaHapThl
AHTUKOPPYILIMOHHOTO

MMOBEAEHUS

- OCO3HaHUE 00y4aromuMucs pOCCUICKOU
rPakIaHCKOW UICHTUYHOCTH;

- IleJIeHaNpaBJIEHHOE Pa3BUTHE BHYTPEHHEW MO3ULIUU

JUYHOCTH HAa  OCHOBE  JIyXOBHO-HPaBCTBEHHBIX
LeHHocTed  HaponoB  Poccuiickont — @Penepauuu,
HCTOPUUICCKHUX n HAallMOHAJIbHO-KYJIBTYPHBIX
Tpaguluid, (GopMUpOBaHME CHCTEMBl 3HAYMMBIX
LIEHHOCTHO-CMBICIIOBBIX YCTaHOBOK,
AHTUKOPPYILUOHHOIO MHUPOBO33PEHHU,
IIPaBOCO3HAHUS, IKOJIOTUUYECKOI KYJIBTYDBI,

CIIOCOOHOCTH CTaBUTh 1M M CTPOWUTH >KU3HEHHBIE
TUTaHBI;

B yacTH rpakIaHCKoOro BOCIUTAHUSA:

- OCO3HAaHUE CBOMX KOHCTUTYIIMOHHBIX TpaB U
00513aHHOCTEH, yBaOKCHHE 3aKOHA U TIPABOTIOPSIIKA;

- TpUHATHE

TPAAUIUOHHBIX HallMOHAJIbHBIX,

OGH.[C‘-ICHOBG‘IGCKI/IX TYMaHUCTHUYCCKUX n

ACMOKPATUYCCKUX HGHHOCTeﬁ;

- TOTOBHOCTbH IMPOTHUBOCTOATH nacoJIOrnu

IKCTPEMHU3MA, HaI[MOHAJIM3Ma, kceHodoouu,

- YMETb ONEpUPOBATH IOHATUSAMH: HPSIMOYIOJIbHAs CHCTEMA
KOOpAMHAT, KOOPJAUHATBI TOYKU, BEKTOP, KOOPAUHATHI BEKTOPA,
CKAJIIPHOE NPOW3BEJECHUE, YroJll MEXIYy BEKTOpaMH, CyMMa
BEKTOpPOB, NPOU3BEJCHUE BEKTOpAa HA YHUCIO; HAaXOIWUTh C
MIOMOIIBIO U3YYEHHBIX (POPMYIT KOOPIMHATHI CEpeIMHBI OTPE3Ka,
paccTosiHUE MEXY IBYMSI TOUKaMU;

- yMeTb BbIOMpATh MOAXOIAMIMNA W3YYEHHBIM MeTon s
pelleHrs 3a/Jayd, pacro3HaBaThb MareMartudeckue ¢GakThl U
MaTeMaTHYeCKue MOJAETH B MPUPOJHBIX U OOIIECTBEHHBIX
SIBIIGHUSAX, B MHCKYCCTBE; YMEHHE

IIPUBOAUTL  IIPUMEPHI

MaTeMaTUYECKUX  OTKPBITUM  POCCUHMCKOM W MHUPOBOH
MaTeMaTU4YECKON HAyKU;

- YMETb OIEPUPOBATH MOHATUSAMHU: CIy4aWHBIA OIBIT H
CIIy4aifHOe COOBITHE, BEPOSTHOCTh CIyYaifHOTO COOBITHS;, YMETh
BBIUHCIISATh BEPOSTHOCTH C HCIOJIb30BAaHUEM TIpapUuecKux
METO/IOB;

MPUMEHSTh (OPMYJIBI CIOKEHUS U YMHOXKECHHS

BEPOSATHOCTEW, KOMOWHATOpHBIE (aKTbl u  (QOPMYIBl TPH
pelIeHNH 3a]a4; OLEHHBATh BEPOSTHOCTH PEATbHBIX COOBITHIA;
3HAKOMCTBO CO CIIyYailHBIMM BEIMYMHAMH; YMEHUE NPUBOUTH

IpUMEpHI MPOSIBIICHUS 3aKOHA OOJBIINX YHCEN B MPHUPOAHBIX U




JUCKPUMMHALIMM [0 COLUMAIBHBIM, PEIUTHO3HBIM,
pPacoBBIM, HALIMOHAJILHBIM IIPU3HAKAM;

- TOTOBHOCTb BECTH COBMECTHYIO [€ATEIBHOCTh B
MHTEpecax TIpa)<IaHCKOro O0IlecTBa, y4yacTBOBaTh B
caMOympaBIeHUN B 0011eo0pa3oBaTeabHOM
OpraHM3alMM U JETCKO-IOHOIIECKUX OpraHU3alsiX;

- yYMEHHE B3aUMOJECUCTBOBaTh C COLMUAJIbHBIMHU
MHCTUTYTAaMU B COOTBETCTBUU C UX (QYHKIHUSIMH H
Ha3HAYCHUEM,;

- TOTOBHOCTb K TYMaHHMTApPHOM M BOJIOHTEPCKOMN
NEeATEIbHOCTH; TaTPUOTUYECKOTO BOCIIUTAHHUSL:

- c(OpMHUPOBAHHOCTH POCCUUCKON  Tpa)kIaHCKOMH
WJECHTUYHOCTH, IATPUOTU3MA, YBAXKEHHS K CBOEMY
Hapoy, YyBCTBa OTBETCTBEHHOCTH Iepel PoauHON,
rOpJIOCTH 3a CBOW Kpail, CBOO PoauHy, CBOM f3BIK U
KYJIbTYpY, MPOILIOE u Hacrosiiee
MHOT'OHAIIMOHAJILHOTO Hapoja Poccuu;

- 1ICHHOCTHOE OTHOLIEHHWE K TOCYAapCTBEHHBIM
CHUMBOJIaM, UCTOPUYECKOMY U MPUPOJHOMY HACJIEAUIO,
MMaMATHUKAM, TpaaULUAM HapoJI0B Poccun,
NoCTHKEeHHsIM Poccun B Hayke, MCKYCCTBE, CHOpPTE,
TEXHOJIOTUSIX U TPYIIE;

- uzeiHas yOeKJeHHOCTb, TOTOBHOCTD K CIIY)KEHHUIO U

3amute OTedecTBa, OTBETCTBEHHOCTh 3a €Tr0 CyAbOY;

O6H.ICCTB€HHBIX SBJICHHUAX




OCBOCHHBIE 00YUAIOMIUMUCS MEXKIPEAMETHBIC TTOHATHS
U YHHBepCaJlbHble ydeOHbIe AeHCTBUS (PEryIsITUBHEIE,
MO03HABATENIbHbIE, KOMMYHUKATUBHBIE);

- CIIOCOOHOCTD UX HCIIOIb30BaHUS B IIO3HABATEILHOM U
COLIMaIbHON IIPAKTHKE, TOTOBHOCTb K
CaMOCTOSITEJIbHOMY IJIAHUPOBAHUIO U OCYIIECTBIIECHUIO
y4eOHOW  NeSATeNbHOCTH, OpraHM3alud  y4eOHOro
COTPYJHHYECTBA C MEJArorHuecKUMU paOOTHUKAMH U
CBEPCTHHKAMM, K  y4acTUIO B  IIOCTPOCHHHU
WH/IMBUYaIbHOM 00pa30BaTeIbHOM TPAEKTOPUH;

- OBJIQJICHHE HaBBIKAMH Yy4eOHO-HCCIeI0BaTEIbCKOM,

MPOEKTHOM M COIMATILHON JEATeIIbHOCTH

OK 07 ConetictBoBaTh
COXPAaHEHUIO
OKpYy>Karoleu cpenpl,
pecypcocOepeKeHHIO,

00

KJI1MMaTta,

MPUMEHSITh 3HAHUS
W3MEHEHUU
MIPUHIUIBL  OEPEKITHBOTO
MIPOU3BOJICTBA,

3¢ (eKTHBHO JeCTBOBATH

B YpE3BbIYANHBIX

CUTyalusx

B yacTH 3K0/10ru4ecKoro BOCIUTAHUA:

— AKTUBHOE HENPUATUE NEHUCTBUM, NPUHOCAILIUX BpE.
OKpY>Karolleu cpene;

HeOIaronpusTHHIC

—  yYMEHHE  TPOTHO3UPOBATH

JKOJIOTMUECKHE  TIOCIEACTBUSI  MPEANPUHUMAEMBbIX
JNEUCTBUMN, TPEAOTBPALIATh UX;

— pacCIIMpEHHUE ONBITAa ACSATEIBHOCTH JKOJIOIMYECKON
HAIPABJIEHHOCTH.
Ogaanenue YHHBEPCAJIbHBIMH Y4eOHBIMHU
NMO3HABATEJbHBIMHU JAeHCTBUAMM:

0) 0a30BbIC UCCIEAOBATEIILCKHUE ICHCTBHS:

— pa3pabaThiBaTh IUTAH PEIICHUS MPOOIEMBI C YIETOM

- yYMEThb OIIEPUPOBATH MOHATUAMU: (YHKLHUS, HEMpepbIBHAS

MpOW3BOJHAS, TepBooOpa3Hasi, OINpeaeTIeHHBIN

byHKIHS,
UHTErpajl; yMeTb HAaXOIWTh IPOM3BOJHBIE 3JIEMEHTAPHBIX
(GYHKIMHA, UCTIONB3YsI CIPaBOYHBIE MaTEpPHAJbl; HCCIENOBATH B
OPOCTEHIINX Cay4asx (PyHKIMH HAa MOHOTOHHOCTb, HaXOJIUTh

HauOOJNbIINE W HAMUMEHbLINE 3HAaYeHHs (YHKUUI; CTPOUTH

rpagukd  MHOTOUYIEHOB C  HUCIOJB30BaHHMEM  armapara

MAaT€MATUYCCKOro aHajlau3a, IPUMCHATb IMPOU3BOJHYIO IIpHU

peIcHNN 3aga4 Ha JABMKCHUC, peuaTtb IMPAaKTHUKO-

OpUEHTUPOBAHHBIC 3a/ladyll HAa HAWOOJbIINE W HAMMEHbIINE
3HA4YEHUS], HA HAXO0XICHNUE TyTH, CKOPOCTH U YCKOPEHUS;

- YMETh ONEpPUPOBATH MOHATUSAMU: JIBHKEHUE B MPOCTPAHCTBE,




aHaJinu3a HNMCHOIIUXCA MaTCpHraJIbHbIX u
HEMAaTEpUaAIbHBIX PECYPCOB;

— OCYILECTBIIAITH IeJICHAPABICHHBINA MTOUCK IEPEeHOCa
CPEICTB U CIOCOOOB NIEUCTBHUS B MPOhEeCCHOHATBHYIO
cpeny;

— YMCTh NEPCHOCUTL 3HAHUA B IIO3HABATCIBHYIO H
MPAaKTHYECKYIO 00JIACTH KU3HEACATEITBHOCTH;

— J1aBaTh OIIEHKY HOBBIM CHUTYallHsIM, OILICHUBAThH

NIPUOOPETEHHBIN OIBIT

noJ00HbIe (GUTYPBI B IPOCTPAHCTBE; MCIIOJIb30BaTh OTHOIICHUE
IUIOINAZeH TMOBEPXHOCTEH M OOBEMOB MOAOOHBIX (UTYp TpH
pelIeHn  3a1ay;

- YMETh BBIYHMCIIATH T€OMETPUYECKUE BEIWYMHBI (IUIMHA, YTod,
wiomaab, o00beM, IUIOHm[aJb IOBEPXHOCTH), HCIIOJIB3YS

U3y4eHHBIE (POPMYIIBI U METOMBI

1K 1.2 Pa3pabartsiBaTh IpOrpaMMHBIE MOAYJIM B COOTBETCTBUH C TEXHUYECKUM 33JaHUEM

3Hanug VYmMmenusa
— OCHOBHBIC TPHUHIIMIIBI TEXHOJOTUU CTPYKTYPHOTO U OOBEKTHO- | — OCYIIECTBIATh pa3pabOTKy KoJa MPOrpaMMHOTO MOJIYJIS Ha SI3bIKax
OPHUEHTHPOBAHHOTO MTPOTPAMMHUPOBAHUS HU3KOTO YPOBHS W BBICOKOTO YPOBHEH B TOM YHCIE ISl MOOWMIIBHBIX

wiathopm




3 CTPYKTYPA U COAEP KAHUE YYEBHOI'O IIPEIMETA

«MATEMATHUKA»

3.1 O0bém yueOHOrO0 npeaMeTa U BUAbI y4eOHO# padoThl

Buabl yueOHoi1 padboThI 1 cemecTp 2 cemecTp Bcero
O0bem  oOpa3oBaTeIbHOM  NpOrpamMMbl  y4eOHOIo 155 169 324
npeaMera
B T.4. B QopMe NPAKTHYECKOH MOATOTOBKH 121 129 250
6 MoM uucne:

meopemuyeckoe 00yyeHue (VpoKu, 1ekyuil) 34 26 60

nabopamopHbvie 3aHAMUSL - - -

npakmuyecKue 3aHamusl 121 129 250

UHOUBUOYATILHBIUL NPOEKM - - -
KoncyabTannu - 2 2
CamocTosiTesibHast padoTa - - -
I[Ipome:xxyTounasi arrectauuss B ¢gopMe 3K3amMeHa BO 2 - 12 12

cemecTpe




3.2 TemaTu4yeckuii IVIaH U coAepkaHue y4eOHOro mpeamera «MareMaTnka»

HaumenoBanue pa3jae/io
U TeM

Coaeprxanue yueOHOro Marepuasia u (opMbl OpraHu3anuu
AeATeTbHOCTH 00y4YaloIuXcs

O0béM B
yacax

Ypos
€Hb
ocBOe
HHS

dopMupyemblie
KOMIIeTeHIIUH

2

1 cemecTp

Pasnen 1 Bekropbl

.
.

Tema 1.1 Beenenune

Conep:kanue y4eOHOTro MaTepuaa

B ToM unciie TeopeTnueckoro o0yuenus (ypoku, 1ekyuu)

MaTeMaTI/IKa B HayKe, TEXHUKEC, OJOKOHOMMHKC, I/IH(l)OpMaI_II/IOHHBIX TCXHOJIOIUAX Wi
MpaKkTHYeCKOW nesTenbHOoCTH. llenmn W 3amaum M3ydeHHUsT MAaTeMaTHKA TP OCBOCHHH
craeranpaoctet CITO

— | [N

BxoaHasi KOHTPOJIbHAsA padoTa 32 IIKOJIbHBII Kypc MAaTeMATHKHY|

OK 01, OK 02,
OK 03, OK 04,
OK 05,
OK 06, OK 07
K 1.2

Tema 1.2 KoopamnHarbl u

Conep:kanue y4eOHOTro MaTepuaa

BEKTOPBI

B ToM unciie TeopeTnyeckoro o0yuenus (ypoku, neKyuu)

IIpssMoyronbHas cucreMa KOOpAMHAT B IpocTpaHcTBe. (Dopmyiia pacCTOSHUS MEKAY)|
nByMsl ToukaMu. Bektopel. Moaynb BekTopa. PaBeHCTBO BEeKTOpPOB. ClI0kKEHHE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4Mucio. PasiiokeHne BEKTOpa IO HAMpPaBJICHUAM. YTOJI MEXNIY|
JIBYMS BEKTOpaMHU.

— 9 [\ |

[Ipoekmusa Bexktopa Ha ocb. Koopaunatel BekTopa. CKalasipHOE MPOU3BEIECHUE BEKTOPOB.
Hcnonb30BaHrne KOOPAMHAT U BEKTOPOB IMPH PEIICHUH MATEeMAaTUYECKUX U MPUKIIATHBIX|
3aJ1a4.

Komnnanapueie BekTopbl. PasmoxeHnue BekTopa Ha cocrtaBisitomue. [IpaBuiio
napajuienenunena. lcmonb3oBaHWe BEKTOPOB TMPU  PEIIEHUHM MaTeMaTUYeCKUX W
MPpUKIAAHBIX 3a/ady. KOOp,Z[I/IHaTLI BCKTOpaA. CBs3b MCKAY KOOpJAWHATaAaMH BCKTOPOB U
KOOpJMHATaAMH TOYEK.

B TOM unciIe NIpaKTHYECKUX U JJA00PATOPHBIX 3aHATHI

=)

IIpakTnyeckoe 3ansaTne Ne 1
JlencTBUs Hal BEKTOPAMH, 3aJaHHBIMA KOOPJIMHATAMU

IIpakTnueckoe 3ansaTHe Ne 2
Yron Mexny Bekropamu. IIpoekius BekTopa Ha ocb. CKalspHOE NPOU3BENEHUE NIBYX
BEKTOPOB. BbIunciienne yrioB Mex1y BEKTOpaMu

KonTpoabHas pabora no pasueay 1

OK 02, OK 03,
OK 04, OK 07




Pa3nes 2 KopHu, crenenu, Jorapugmsi

50

Tema 2.1 Pa3zsutne Conep:kanue yueOHOro MaTepuajia 12

NOHSATHS 0 YHCTIe B ToMm 4nciie TeopeTnueckoro 00yueHust (ypoku, 1eKyuu) 4
Ilensie n panmoHanbHble yncia. JlelicTBurenbHbie uncia. [IpuOnmkeHHbIe BRIYUCICHUS. 2
[TorpemHocTn NpHUOIMKEHHBIX BBIYMCICHUN. [IpakTHueckue mnpHeMbl BBIYUCICHHHA ¢
MPUOIKEHHBIMY TAHHBIMU
KommiekcHpie uwmcna. AnreOpamveckas QopMa 3amucd  KOMIUIEKCHOTO — YHCIA. 2
I'eomeTpuueckas uHTepnperanus. JlelcTBUsT HaJg  KOMIUIEKCHBIMH — YHCIIaMH B OK 01, OK 02,
anreOpandeckoit popme. OK 03, OK 04,
B ToM 4nciie npaKTHYeCKUX M JIA00PATOPHBIX 3aHITHIA 8 OK 05,
IIpakTnueckoe 3ansaTne Ne 3 2 OK 06, OK 07
JlericTBus € LeJIBIMU, pALIMOHAIIBHBIMU U JEHCTBUTEIbHBIMH YACIAMU K 1.2
IIpakTuyeckoe 3ansiTue Ne 3 2
JlelicTBus € LeJIBIMU, pALIMOHAIIBHBIMU U JE€HCTBUTEIbHBIMH YACIAMHU
IIpakTnyeckoe 3ansaTue Ne 4 2
JleicTBUS ¢ KOMILIEKCHBIE YHCIia
IIpakTnyeckoe 3ansaTue Ne 4 2
JlecTBUSI ¢ KOMILIEKCHBIE YHCIIa

Tema 2.2 Kopuu Conep:kanue y4eOHOIro MaTepuasa 10
B ToM 4nciie TeopeTnueckoro o0yueHus (ypoku, qeKkyuu) 2
KopHu HaTypasibHOM CTENEHM MX YKCIIa U UX CBOMCTBA. 2
B TOM unciie NIPaKTHYECKUX U JJA00PATOPHBIX 3aHATHI 8
IIpakTuyeckoe 3anaTHe Ne 5 } 2 OK 01, OK 02,
Brruncnenue u cpaBHeHHe KOpHE OK 03, OK 04,
IIpakTuyeckoe 3ansaTue Ne 5 } 2 OK 05, OK 07
Brruncnenue u cpaBHEHHE KOpHEM
IIpakTuyeckoe 3ansaTue Ne 6 2
[TpeoOpazoBanms anredpandecKuxX BRIPAKEHUHN, CONIEPKAIUX KOPHU
IIpakTnyeckoe 3ansaTue Ne 6 2

[TpeoOpazoBanms anredpandecKux BRIPAXKEHUHN, COJIEPKAIUX KOPHU




Tema 2.3 Crenenn

Conep:kanue y4eOHOTro MaTepuaa

10

B ToMm unciie TeopeTnueckoro o0yuenus (ypoku, 1eKyuu)

CreneHu ¢ padrOHAJIbHBIMUA MOKA3aTCIIIMU, UX CBOICTBA.
CpaBaenue creneneil. [IpeoOpa3oBaHus BRIPAKEHHM, COEPIKANTUX CTCTICHH.

CreneHu ¢ IeHCTBUTEILHLIMHA ITIOKA3aTEIIMU.
CBoiicTBa CTENEHU C ACHCTBUTEIBHBIM MOKA3ATEIIEM

B TOM uynciIe NpaKTHYECKUX U JJA00PATOPHBIX 3aHATHI

=]

IIpakTuyeckoe 3ansaTue Ne 7
HaxoxpaeHue 3HaueHMH CTENEHEW C palMOHAJIBHBIMM IoKazareiasimMu. CpaBHeHuE
crenenei. [IpeoOpa3zoBanHus BRIpaXEHUH, COIEPKAIINUX CTENEHU

IIpakTuyeckoe 3ansaTue Ne 7
HaxoxzaeHue 3HaueHMH CTENEHEH C palMOHAJIBHBIMM IoKazareiasimMu. (CpaBHeHUE
crenenei. [IpeoOpa3zoBaHust BRIpaXEHUH, COIEPKAINUX CTENEHU

IIpakTuyeckoe 3ansaTue Ne 7
HaxoxpaeHue 3HaueHMH CTENEHEH C palMOHAJIBHBIMM IoKazareiasimMu. (CpaBHeHuE
creneneil. [IpeoOpa3oBanus BRIpaKEHH, COASPIKAINX CTEIICHH

IIpakTuyeckoe 3ansaTue Ne 7
HaxoxpaeHue 3HaueHMH CTENEeHEeW C palMOHAJIBHBIMM IoKazareiasimMu. (CpaBHeHuE
creneneil. [IpeoOpa3oBanus BIpaKEHH, COACPIKAINX CTEIICHH

OK 01, OK 02,
OK 03, OK 04,
OK 05, OK 07

Tema 2.4 Jlorapudgm.
Jlorapugm uuncia

Conep:kanue y4eOHOIro MaTepuasa

18

B ToMm 4nciie TeopeTnueckoro ooyueHus (ypoku, qeKkyuu)

Jlorapudm. Jlorapupm umcma. OcHOBHOe sorapupMudeckoe ToXKAecTBO. CBONCTBA|
norapudmoB. JlecaTuuHple W HaTypanbHble Jorapudmbl. I[lpaBuna aeicTBUl C
JorapupmMamu.

Beruuciienne wu  cpaBHeHue JorapupmoB. llepexom K  HOBOMY  OCHOBAHHIO.
Anrebpandeckue nmpeodpa3oBaHus, CoIepKaIIue Jorapudm.

B ToM 4unciie NpaKTHYeCKUX U JJa00paTOPHBIX 3aHATHI

14

IIpakTuyeckoe 3ansaTue Ne 8
Haxoxnenne norapudm uucna. Haxoxaenuwe 3HadeHHil Jiorapudma mo MpoU3BOJIHLHOMY]
OCHOBAHUIO

IIpakTuyeckoe 3ansaTue Ne 8
Haxoxxnenne norapudm uucna. Haxoxaenuwe 3HadeHHil Jiorapudma Mo MpoOU3BOILHOMY]
OCHOBAHUIO

IIpakTnyeckoe 3ansaTue Ne 8
Haxoxnenne norapudm uucna. Haxoxaenuwe 3HadeHHil Jiorapudma mo MpoOU3BOJIHLHOMY]

OCHOBAHUWIO

OK 01, OK 02,
OK 03, OK 04,
OK 05, OK 07




IIpakTuyeckoe 3ansaTue Ne 9
Anrebpandeckue nmpeodpa3oBaHus, CoJlepyKamue Jorapudm

IIpakTnyeckoe 3ansaTue Ne 9 2
Anrebpanueckue npeodpazoBaHmsi, CoaepKale Jorapupm
IIpakTuyeckoe 3ansaTue Ne 9 2
Adnrebpanueckue npeodpazoBaHmsl, CoaepKale Jjorapupm
KonTposabHas padora no pasaeny 2 2
Pa3zjien 3 YpaBHeHusl M1 HEpaBeHCTBA 90
Tema 3.1 YpaBHeHus Coaeprxanue yueOHOIro MaTepuaJa 50
B ToM unciie TeopeTnueckoro o0yuenus (ypoku, 1ekyuu) 10
Jluneitnble ypaBHeHHs ¢ ofHOM mnepemeHHoW. KBaapaTHbele ypaBHeHHsA. CHUCTEMB] 2
YpaBHEHHH ¢ OJHON mNepeMeHHOW (TMOBTOpPEHHE INKOJBHOTO Kypca). PaBHOCHIBHOCTH
ypaBHEHUI
YpaBHeHus ¢ MoayJsieM. MeToabl pelIeHH YPABHEHUN ¢ MOAYJIEM 2
Wppanuonanbabie ypaBHeHUA. MeTOIbl pelieHnd HPpPAlMOHAJIBHBIX YPABHEHUH 2
[TokazatenbHble ypaBHEHH. METObI pEeIICHUI OKA3aTEIbHbIX YPABHEHHI 2
Jlorapudmuueckue ypaBHeHUs1. MeTobl perieHuii JorapupMUuecKux ypaBHEHHH 2
B TOM uynciIe NpaKTHYECKUX U JJA00PATOPHBIX 3aHATHI 40
IIpakTnueckoe 3ansaTue Ne 10 2
PelmreHne nuHENHBIX, KBaAPATHBIX YPABHEHUH U CUCTEM OK 01, OK 02, OK
HpaKaneCKog 3ansTue Ne 10 § 2 03, OK 04, OK 05,
Pemenne nuHENHBIX, KBaAPATHBIX YPABHEHUM M CUCTEM OK 07
IIpakTnyeckoe 3ansaTue Ne 10 2 K 1.2
Penienue nuHeHBIX, KBaJPaTHBIX YPABHEHUN W CUCTEM
IIpakTnyeckoe 3ansaTue Ne 10 2
PelreHne nuHENHBIX, KBaAPATHBIX YPABHEHUN U CUCTEM
IpakTuyeckoe 3ansiTue Ne 11 2
Pemenue ypaBHeHMi1 ¢ MOyJIeM
IIpakTnueckoe 3ansaTue Ne 11 2
Pemienue ypaBHeHMi1 ¢ MOyJieM
IIpakTnueckoe 3ansaTue Ne 11 2
PemreHne ypaBHEHUH ¢ MOYJIEM
IpakTnyeckoe 3ansiTue Ne 11 2
Pemienue ypaBHeHMi1 ¢ MOyJIeM
IIpakTnyeckoe 3ansaTue Ne 12 2

Pemenue nppanyoHanbHbIX YpaBHEHHN




IIpakTuyeckoe 3ansaTue Ne 12
Pemenue nppanyoHaabHbIX YpaBHEHH

IIpakTnyeckoe 3ansaTue Ne 12 2
Pemenue nppanyoHanbHbIX YpaBHEHHN
IIpakTnyeckoe 3ansaTue Ne 12 2
Pemrenne nppaoHaIbHBIX YPaBHEHUN
IIpakTnyeckoe 3ansaTue Ne 13 2
Pemenue nokasarenpbHbIX ypaBHEHUN
IIpakTuyeckoe 3ansaTue Ne 13 2
Pemenne nokasarenpbHbIX ypaBHEHUN
IIpakTuyeckoe 3ansaTue Ne 13 2
Pemenue noka3arenbHbIX YypaBHEHUH
IIpakTnyeckoe 3ansaTue Ne 13 2
Pemenue noka3arenbHbIX YpaBHEHUH
IIpakTnyeckoe 3ansaTue Ne 14 2
Pemenue norapupMudeckux ypaBHEHHMA
IIpakTuyeckoe 3ansaTue Ne 14 2
Pemenue norapupMudeckux ypaBHEHHMA
IIpakTuyeckoe 3ansaTue Ne 14 2
Pemenue norapudpMuuecknx ypaBHEHUH
IIpakTnyeckoe 3ansaTue Ne 14 2
Pemenue norapudMuuecknx ypaBHEHUH
Tema 3.2 HepaBeHncTBa Coaeprxanue yueOHOIro MaTepuaJa 40
B Tom unciie TeopeTnueckoro odyuenus (ypoku, jgekyuu) 8
Jluneitnple HepaBeHCTBa ¢ oAHOM mniepeMeHHoW. KBaapartHeie HepaBeHcTBa. Metop] 2
nHTepBas1oB. CUCTEMBI HEPABEHCTB C OJJHOM NEPEMEHHOM (IIOBTOPEHHUE IKOIBHOTO Kypca)
HppaumroHanbHble HepaBeHCTBA. MeTonbl PEIICHU NppalliOHAJIbHBIX HEPABEHCTB 2
ITokazarenbHbIe HEpaBeHCTBA. MeTO/Ibl peNIEHUI MOKa3aTEIbHBIX HEPABEHCTB 2 OK 01. OK 02
Jlorapudmuueckue HepaBeHCTBA. MeTobl pemeHuil Jorapu(MHUUecKuX HEPaBEHCTB 2 OK 03’ OK 0 4’
B TOM uncie NPAKTHYECKUX U J1a00PATOPHBIX 3aHITHIA 32 OK 0 5’ OK 07’
IIpakTuyeckoe 3ausaTue Ne 15 2 ’
Pemenue nuHeHbIX, KBaAPAaTHBIX HEPABEHCTB U CUCTEM
IIpakTuyeckoe 3ansiTue Ne 15 2
PenreHne nuHENHbIX, KBaAPATHBIX HEPABEHCTB U CUCTEM
IIpakTnyeckoe 3ansaTue Ne 15 2

Pemenne HHHCﬁHBIX, KBaApPaTHBIX HCPABCHCTB U CUCTEM




IIpakTuyeckoe 3ansitue Ne 15 2
PenreHre nuHENHbIX, KBaAPAaTHBIX HEPABEHCTB M CUCTEM
IIpakTnyeckoe 3ansaTue Ne 16 2
HppauyoHalbHbIE HEPABEHCTBA
IIpakTuyeckoe 3ansitue Ne 16 2
HppauyroHalbHbIE HEPABEHCTBA
IIpakTuyeckoe 3ansiTue Ne 16 2
HppanuoHaibHbIE HEPAaBEHCTBA
IIpakTnyeckoe 3ansaTue Ne 16 2
HppauyroHabHbIE HEPABEHCTBA
IIpakTuyeckoe 3ansitue Ne 17 2
ITokazaTenbHble HEPABEHCTBA
IIpakTuyeckoe 3ansitue Ne 17 2
ITokazaTenbHbIE HEPABEHCTBA
IIpakTnyeckoe 3ansaTue Ne 17 2
ITokaszaTenbHble HEpABEHCTBA
IIpakTuyeckoe 3ansitue Ne 17 2
ITokaszaTenbHble HEPABEHCTBA
IIpakTuyeckoe 3ansitue Ne 18 2
Jlorapudmudeckue HepaBeHCTBA
IIpakTnyeckoe 3ansaTue Ne 18 2
Jlorapudmuueckue HepaBeHCTBA
IIpakTuyeckoe 3ansitue Ne 18 2
Jlorapudmuueckue HepaBeHCTBA
IIpakTuyeckoe 3ansitue Ne 18 2
Jlorapudmudeckue HepaBeHCTBA
KonTpoJsbHasi pabora 3a 1 cemectp 4
Koncyabranuu -
IIpomexyTouyHas aTTecTanus -
Bcero 3a 1 cemectp 155




2 cemecTp

Pa3nes 4 Tpuronomerpus 36
Tema 4.1 Conep:kanue y4eOHOTo MaTepuasa 14
OcHoBbI TpUTOHOMETPHH |B TOM YHCJ/Ie TEOPETHYECKOT0 00yUeHUs (YPOKU, 1eKyllL) 2
PannanHoe usmepenue yrinoB u nyr. BpamarenbHoe asuxeHHe. COOTHOLIEHHE MEXKIY|
rpagyCHOM W paJluaHHON MepaMH yriia.
Cunyc, KOCHHYC, TAHT€HC U KOTAHT€HC JEHCTBUTEIBLHOIO YHCIIa. 3HAKU CUHYCA, KOCUHYCA, 1
TaHI€HCa W KOTAHI€HCA. 3aBUCHMOCTb MEXKIY CHHYCOM, KOCHHYCOM, TaHI'€HCOM W
KOTaHT'€HCOM OJTHOTO U TOTO XK€ YIJia.
®opmyiibl puBeneHuss. Popmysibl cloxeHus. PopmMylibl JBOMHOTO W MOJOBUHHOTO yTJIa.
[IpeoOpa3oBanne CyMMbl TPUTOHOMETPUYECKHX (YHKIMH B  TNPOU3BEIACHHE H
MIPOU3BEACHUS B CYMMY. 1
Bripaxkenue TpuroHoMerpuueckux (YyHKIMN yepe3 TaHTeHC IOJIOBUHHOTO apryMEeHTa.
BH‘II/IC.IIGHI:IG 3HaUeHUN U TOJK/IECTBEHHbIE npeoOpa3oBaHus TPArOHOMETPHYECKHX OK 01, OK 02,
BbIpakeHuil. [Ipeobpa3zoBaHne MpoCcTEHIINX TPUTOHOMETPUYECKUX BBIPAKEHHI. OK 03, OK 04,
B TOM unciie IPaKTHYECKUX U JJA00PATOPHBIX 3aHATHI 12 OK 05,
IIpakTnyeckoe 3ansaTue Ne 19 ) OK 06, OK 07
Brruuciienne TpuroHoMeTpuueckux QyHKIHUNA U TPUTOHOMETPHUYECKUE ITPeoOpa3oBaHus
IIpakTuyeckoe 3ansitue Ne 19 )
Brruuciienne TpuroHoMeTpuueckux QyHKIHUNA U TPUTOHOMETPHUYECKUE ITPeoOpa3oBaHus
IIpakTuyeckoe 3ansitue Ne 19 )
Brruncnenmne TpuroHoMeTpuieckix QyHKIUN 1 TPUTOHOMETPHUYECKHE TPEoOpa30oBaHUs
IIpakTnyeckoe 3ansaTue Ne 19 )
Brruncnenue TpuroHoMeTpuieckix QyHKIUN 1 TPUTOHOMETPUYECKHE TPeoOpa30oBaHUs
IIpakTnyeckoe 3ansaTue Ne 19 )
Brruuciienne TpuroHoMeTpuueckux QyHKIHUNA U TPUTOHOMETPHUYECKUE ITPeoOpa3oBaHus
IIpakTuyeckoe 3ansitue Ne 19 )
Brruuciienne TpuroHoMeTpuueckux QyHKIUNA U TPUTOHOMETPHUYECKUE NTPeoOpa3oBaHus
Tema 4.2 Conep:kanue y4eOHOTro MaTepuaa 14
Tpuronomerpuyeckue B ToMm 4nciie TeopeTnueckoro ooyueHus (ypoku, qeKkyuu) 2
YPaBHCHUA OOpatnble  TpuroHomeTpuueckue ¢yHkuuu. IIpocreline  TPUTOHOMETPUUECKUE 1 OK 01, OK 02,
YpaBHEHUS OK 03, OK 04,
CriocoObl pemieHuil TPUTOHOMETPUYECKUX YPAaBHEHUH: CBOISIIMXCA K KBaJPaTHBIM, 1 OK 05,
pelaeMple pa3aoKEHNEM Ha MHOXKMTEIIN; OJJTHOPOIHbIE TPUTOHOMETPHUUECKHE YPABHEHUS. OK 06, OK 07
B TOM unciIe NIPaKTHYECKUX U JJA00PATOPHBIX 3aHATHI 12
IIpakTnueckoe 3ansaTue Ne 20 2




Pemenue npocTelmmx TPUroHOMETPUYECKUX YPaBHEHUI

IIpakTuyeckoe 3ansitue Ne 20
PemreHne npocTenmux TPUroHOMETPUIECKUX YPABHEHUN

IIpakTuyeckoe 3ansitue Ne 20
Pemenue npocTenlmmx TPUroHOMETPUYECKUX YPAaBHEHU I

IIpakTnueckoe 3ansaTne Ne 21
Pemenne TpuroHOMETpUYECKUX YPAaBHEHHM ¢ MPUMEHEHHEM Pa3JIMUHbIX MPeoOpa3oBaHUi

IpakTuyeckoe 3ansiTue Ne 21
Perienue TpUroHOMETPHUECKUX YPABHEHHH C MPUMEHEHUEM Pa3IMYHbIX TpeoOpa3oBaHuit

IpakTuyeckoe 3ansiTue Ne 21
Pemenre TpuroHOMeTpUYECKUX YPABHEHHI C MPUMEHEHHEM Pa3JIMUHbIX MPeoOpa3oBaHMUi

Tema 4.3
Tpuronomerpuyeckue
HepaBeHCTBa

Coaep:xanue yueOHOro MaTepuaJia

B ToMm unciie TeopeTnyeckoro o0yuenus (ypoku, 1ekyuu)

[Ipocreiinie TPUrOHOMETPUYECKHE HEPABEHCTBA.

— (NGO N

CriocoObl pemeHuii TPUTOHOMETPUYECKUX HEPABEHCTB: CBOASALIMXCS K KBaJPaTHBIM,
pelmiaeMple  paslOKEHUEM  HA  MHOXHTEIW;  OAHOPOAHBIE  TPUTOHOMETPHYECKHE]
HEPaBEHCTBA.

B ToM 4unciie NpaKTHYeCKUX U JJA00PaTOPHBIX 3aHATHI

IIpakTuyeckoe 3ansaTue Ne 22
Pemenue npocTelmmx TpPUroHOMETPUYECKNX HEPABEHCTB

IIpakTnyeckoe 3ansaTue Ne 23
Pemenne mpocTeWmx TPUTOHOMETPHUYECKHX HEPABEHCTB C NMPHUMEHEHHEM pPa3IMYHbIX
npeoOpa3oBaHMt

KonTpoJsbHas pabora no pasaeiy 4

OK 01, OK 02,
OK 03, OK 04,
OK 05,
OK 06, OK 07




Paznen S Oyuxkuun

=]

Tema 5.1 ®ynknum, HX

Coaep:xaHue yueOHOIro MaTepuaJia

o

CBOlicTBA M rpapuKku

B Tom unciie TeopeTnueckoro odyuenus (ypoku, jgekuyuu)

[Tonsitue Qynkuu, uywucioBod Qyakmuu. Crnocobsl 3amanums  ¢GyHknuu. OO61acTh
OTpeNeJIeHUs] W MHOXKECTBO 3HAaueHM; rpaduku ¢GyHKUUH, TOCTpoeHHE TrpaduKoB
(GyHKUMH, 331aHHBIX Pa3IMYHBIMU CIIOCOOAMHU.

CpoiicTBa  (YHKIMU: MOHOTOHHOCTh, YE€THOCTh, HEYETHOCTh, OTPAHHYCHHOCTbD,
MEPUOIMIHOCTD, TIPOMEXYTKHA BO3pACTaHUs W YObIBaHHs, HawOOJIbIIee W HAUMEHBIIEE
3HA4YeHUs, TOYKM  OJKCTpemyMma.  [paduyeckas  uHTeprperauus.  Ilpumepsl
(YHKIIMOHATBHBIX 3aBHCUMOCTEH B PEaIbHBIX MPOIECcCcax U SBICHUSX

O6parsbie Gyakmuu. O61acTh onpeieNeHus U 00JacTh 3HaYeHN oopaTHor hyHkmu. [1o

B ToM 4unciie NpaKTHYeCKUX U JJA00PaTOPHBIX 3aHATHI

IIpakTuyeckoe 3ansaTue Ne 24

Apudmernueckue omnepanud  Han QyHkmusvua. CrnokHas QyHKIUAS —(KOMITO3HIIHS).
I'paduxu pynxmii. [Ipocreitmue npeodbpazoanus rpaduxos ¢ynkuuit. [TapannensHpii
NEPEeHOC, CHUMMETPHUsS OTHOCUTEIBHO OCEed KOOpPAMHAT M CHUMMETPHUS OTHOCHUTEIIBHO
MPSMOM )y = X, PACTSKEHHUE U CKATHUE BAOJb OCE KOOpIMHAT

IIpakTnyeckoe 3ansaTue Ne 24

Apudmernueckue omneparuu Hag GyHKIMIMHA. CroxHass GYHKUAA (KOMIIO3HMLIUSA).
I'paduxu dynakamii. [Ipocteitimme npeobpazoBanus rpadukoB GpyHkiui. [lapamienbHbIN
IIEPEHOC, CUMMETpPHUSl OTHOCHUTEIBHO OCEHl KOOPAMHAT M CHMMETPUS OTHOCHUTEINIBHO|
IIPSIMOM Y = X, PACTSKEHUE U CIKATHUE BJIOJIb OCEH KOOPAMHAT

IIpakTuyeckoe 3ansaTue Ne 24

Apudmerndeckue omnepanuu Han QyHkmusmua. CrnokHas QyHKIUAS —(KOMITO3HIIHS).
I'paduxu pynxmii. [Ipocreitmue npeodbpazoanus rpaduxos ¢ynkuuii. [TapannensHpii
MEPEHOC, CUMMETpPHUS OTHOCHUTEIBHO OCEl KOOpAMHAT U CHMMETPHUS OTHOCHUTENBHO|
MPSAMOM )y = X, PaCTSKEHHUE U CKATHUE BAOJIb OCE KOOpIMHAT

KonTpoJsbHas pabora no pasgeay S

OK 01, OK 02,
OK 03, OK 04,
OK 05,
OK 06, OK 07
IIK 1.2




Pa3zngen 6 Hauajo MmaTeMaTH4eCKOIr0 aHAJIM3a

47

Tema 6.1 Ymucaosbie Conep:kanue yueOHOro MaTepuajia 3

NM0CJIe0BATEIbHOCTH B Tom unciie TeopeTnueckoro odyuenus (ypoku, jgekuyuu) 1
Yucnosele mociiegoBaresibHOCTH. CrocoObl  3aJaHuMsi MW CBOWCTBA  YHCJIOBBIX OK 01, OK 02,
nocyienoBareabHOCTEl.  MOHOTOHHBIE — mochefoBaTeNbHOCTU.  OrpaHUYEHHBIE U 1 OK 03, OK 04,
HEOTI'PaHUYEHHBIE T10CIEA0BATEIILHOCTH OK 05,
B ToM 4nciie npakTHYeCKUX M JIA00PATOPHBIX 3aHATHI 2 OK 06, OK 07
IIpakTnueckoe 3ansaTue Ne 25 2
YucnoBble IOCIEN0BATEIBHOCTH

Tema 6.2 Ipenen Conep:xanne yueOHOro marepuajia 3

NM0CJIe0BATEJIbHOCTH B ToM 4nciie TeopeTnueckoro ooyueHus (ypoku, qeKkyuu) 1
[TonsTue o mpenene mnocnenoBareabHOCTH. CyIIeCTBOBaHUE TIpeeia MOHOTOHHOU OK 01, OK 02,
OorpaHWYEHHON mocneaoBaTeibHOCTH. CyMMHpPOBaHKE MOCIEA0BaTeIbHOCTEH. beckoHeuHO 1 OK 03, OK 04,
yOBIBaIOIAsl TeOMETPUYECKasi MPOrpeccus M ero cymma. Ymcro e. OK 05,
B ToM unciie npakTHYeCKUX U JIA00PATOPHBIX 3aHATHIA 2 OK 06, OK 07
IIpakTuyeckoe 3ansitue Ne 26 ’
beckoneuHo yObIBarolasi reoMeTpuiecKas Iporpeccus

Tema 6.3 penen |Conep:xanue yueOHOro marepuaja 5

byHxunn B ToMm unciie TeopeTnueckoro odyuenus (ypoku, 1ekyuu) 1
[Tpenen ¢ynxnuu B Touke. Ilpenen ¢pyHkuuu B Touke W Ha OeckoHeuyHocTH. [loHsATHE O 1 OK 01. OK 02
HEeMPEPBIBHOM (PYHKITMHN _ OK 03: OK 0 4:
B TOM unciie NIPaKTHYECKUX U JJA00PATOPHBIX 3aHATHI 4 OK 05,
IIpakTnueckoe 3ansaTue Ne 27 ) OK 06, OK 07
Brrancnenue npeaenon
IIpakTnueckoe 3ansaTue Ne 27 2
Brrunciienue npenenon

Tema 6.4 IIpousBognass  |Coaep:xanue yueOHOro marepuaja 18
B ToM 4nciie TeopeTnueckoro o0yueHus (ypoku, qeKkyuu) 2
3ajaun, NpUBOJAIIME K MOHITHIO Mpou3BoAHOM. [Ipon3BoiHas, €€ MEXaHUYECKUM CMBICII.
Hekotopoe nmpumenenre npon3BoaHON B ¢usnke. ['eoMeTpuueckuii CMBICT MTPOU3BOTHOM. OK 01, OK 02,
VYpaBHeHue kacatrenbHOM K rpaduky ¢ynkmun. IlpousBogHas CcymMMBbl, pPa3HOCTH, 1 OK 03, OK 04,
NpOM3BEICHNsT M 4YacTHOro 1AByX (yHkuuil. IIpomsBomnbsle oOpaTHOW GYHKIUU H OK 05,
KOMIO3UIIMH (YHKIIHH. OK 06, OK 07
[Tpon3BogHBIE HEKOTOPBIX JJIEMEHTAPHBIX (YHKIMHA: TPOU3BOJHBIC IMOKAa3aTEIbHOM,
JorapupMHUECKO, CTETIEHHON, TPUroHOMeTprueckoi pyHkimu. [Ipon3BoaHbIe 00paTHBIX 1

TPUTOHOMETPUUECKHUX (DYyHKIUI




B TOM unciIe NPaKTHYECKUX U JJA00PATOPHBIX 3aHATHI

16

IIpakTuyeckoe 3ansitue Ne 28

Brruncnenue ITPOU3BOJHBIX 2
IIpakTuyeckoe 3ansitue Ne 28 )
Brruncnenne npon3BoaHbBIX
IIpakTnueckoe 3ansaTue Ne 28 2
Brruncnenne npon3BoAHbBIX
IIpakTuyeckoe 3ansitue Ne 28 ’
Brruncnenue ITPOU3BOJHBIX
IIpakTuyeckoe 3ansitue Ne 29 )
[TpunosxeHre MPOU3BOTHON K UCCIIEIOBAHUIO () YHKIIUHA
IIpakTnueckoe 3ansaTue Ne 29 )
[TpunosxeHre MPOU3BOIHON K UCCIIETOBAHUIO () YHKIIUNA
IIpakTnueckoe 3ansaTue Ne 29 )
[TpunoxeHne NpoOU3BOTHON K UCCIEIOBAHUIO (DYHKITHIA
IIpakTuyeckoe 3ansitue Ne 29 )
[TpunoxeHnne Npou3BOTHON K UCCIEIOBAHUIO (DYHKITHIA

Tema 6.5 IlepBooOpa3unas|Conep:xanue yueOHOro marepuaja 20

U MHTErpaJi B ToMm unciie TeopeTnueckoro odyuenus (ypoku, 1ekyuu) 2
O3HakomJieHME C TIOHSATHEM UWHTerpaja M mepBooOpa3Hoil. WM3ydenue mnpaBuia 1
BBIYHMCIJICHHS TIEpBO0Opa3Hoit 1 TeopeMbl HptoTrona— Jleitbauna
Pemrenue 3amad Ha CBsI3b MEPBOOOPA3HOM M €€ MPOU3BOIHOM, BEIYMCICHHUE ITEPBOOOPA3HON
uis paHHoOM (yHKUWU. Permenne 3agad Ha TpUMEHEHUE WHTETpayia ISl BBIYHUCIICHHS] 1
(bu3MYECKUX BEJIUYMH U TUIoUIaien
B ToM 4nciie npaKTHYeCKUX M JIA00PATOPHBIX 3aHATHIA 18 OK 01, OK 02,
IIpakTuyeckoe 3ansaTue Ne 30 ) OK 03, OK 04,
Beluncnenne HeonpeaeneHHbIX HUHTErPajJoB OK 05,
IpakTuyeckoe 3ansitue Ne 30 ’ OK 06, OK 07
Brruncnenue HCONPCACICHHBIX NHTCTPAJIOB
IpakTuyeckoe 3ansitue Ne 30 )
Brruncnenne HeonpeeneHHbIX HHTErPaloB
IIpakTnueckoe 3ansaTne Ne 31 )
Brruncnenne onpeielieHHbIX HHTErPaioB U UX MPUIIOKEHNE
IIpakTnueckoe 3ansaTue Ne 31 )

Brraucnenue OMPCACIICHHBIX MHTCI'PAJIOB U UX IPUIJIOKCHHUC




IIpakTuyeckoe 3ansiTue Ne 31

Brruncnenne onpeeneHHbIX HHTErPaloB U UX IPWIOKEHUE 2
IIpakTnueckoe 3ansaTue Ne 31 )
Brruncnenne onpeeneHHbIX HHTErPaloB U MX MIPWIOKEHUE
IIpakTnueckoe 3ansaTue Ne 31 )
Brruncnenne onpeieleHHbIX HHTErPaIoB U UX IPUII0KEHNE
KonTposbHas padora no pasaeny 6 2
Pa3nea 7 I'eomerpust 38
Tema 7.1 Conep:kanue y4eOHOTro MaTepuaa 6
IIpsimbie M MmIocKoCcTH B B TOM 4HCIIe TEOPETHYECKOT0 00yUeHust (YpoKu, 1eKyuu) 2
MPOCTPAHCTBE B3auMHOe pacnosnokeHue IBYX MpsMBIX B IIpocTpaHCTBE. IlapamenbHOCTH IPsIMOM U 1
II0CKOCTH. [lapaienbHOCTh MIIOCKOCTEN.
IlepneHUKYIAPHOCTD MIPSMOM U IUIOCKOCTH. lIepneHauKyissp U HaKJIOHHAs. YTOJI MEXKAY|
OpsAMOM M IUIOCKOCTBIO.  JIByrpaHHBI  yroia. Yroad  MexXAy  IUIOCKOCTSMH. 1
[leprieHAMKYASIPHOCTD IBYX MJIOCKOCTEM OK 01. OK 03
B TOM 4Hciie IPAKTHYeCKUX H JIA00PATOPHBIX 3aHATHH 4 OK 0 4’ OK 07’
IpakTu4eckoe 3anaTue Ne 32 ’
I'eomerpuueckue npeoOpa3oBaHUs MPOCTPAHCTBA: MapajuleIbHBIN MEPEHOC, CUMMETpPHUs )
OTHOCHUTEIIBHO IIOCKOCTH. IlapamnensHoe mnpoektuposanue. Ilnomans opToroHanbHOH
ITPOEKLINH
IIpakTuyeckoe 3ansaTue Ne 32
I'eomerpuueckue npeoOpa3oBaHUs MPOCTPAHCTBA: MapajulebHBIA MEPEHOC, CUMMETpPHUs ’
OTHOCHUTEIIBHO IIOCKOCTH. IlapamnensHoe mnpoektupoBanue. Ilnomans opToroHanbHOH
IIPOEKLINH
Tema 7.2 Muororpannuku Cogep:xanue yueOHOro marepuaJjia 22
U KpYyIJIble TeJa B ToMm 4nciie TeopeTnueckoro o0yueHus (ypoku, 1eKyuu) 4
IlonsiTHE O TEOMETPUYECKOM TeJIe M €ro NOBEpXHOCTH. lIoHATHE MHOrorpaHHHKa.
[IpencraBnenne o MpaBUIBHBIX MHOTOTPaHHUKAX (TeTpasap, KyO, OKTa’ap, JOJEKa’Jp, 1 OK 01. OK 02
uKocaszip). Bepmmnel, pedpa, rpann MHOrorpanHuka. Pa3sepTka. MHOrorpaHHble yIJibL. OK 03’ OK 0 4’
Brinykisie MHOTOrpanHuku. TeopeMa Ditnepa OI& 05 ’
[Tpusma. Buasl mpusm (mipsiMasi ¥ HaKJIOHHAs, TpaBWwiIbHas npu3Ma. [lapannenenunesn u 1 OK 06 OI’< 07
ero cBoiicta. [IpsmoyronbHblii napamenenunen. Ky6. ceuenue mpusm. ’
[Mupamuna. IlpaBwibHas nupamuaa. YcedeHHas mupamuaa. Terpasap. CeucHwue 1

IMUpaMH bl

[ToBepxHocTh BpamieHus. Teno BpameHus. LlwimHAp M KOHYC. YCEUEHHBIH KOHYC.

OcHoBaHHe, BICOTa, OOKOBAs IOBEPXHOCTh, 00pa3yIonias, pa3BepTKa.




Cdepa u map. BzanmHaoe pacnosioxkeHre TUIOCKOCTH U 1Iapa

B TOM uynciIe NIPAKTHYECKUX U JJA00PATOPHBIX 3aHATHI 18
IIpakTnyeckoe 3ansaTue Ne 33 2
CBolicTBa napajuieJIbHbIX CEYCHHI B MUPAMUIE
IIpakTuyeckoe 3ansaTue Ne 33 ’
CpolicTBa napajieibHbIX CEUEHUN B MMPAMUIE
IIpakTuyeckoe 3ansaTue Ne 33 )
CaoiicTBa napajuieJIbHbIX CEYCHHI B MUPAMUIE
IIpakTnyeckoe 3ansaTue Ne 34
CedeHue MUIMHIpPA U KOHYCA IJIOCKOCTHhIO. OCEBBIE CEUECHHS M CEUEHHUS, MapATICIbHbIC 2
OCHOBAHUIO
IIpakTnyeckoe 3ansaTue Ne 34
CedeHue MUIMHIpPA U KOHYCA IJIOCKOCTHhIO. OCeBbIE CEUEHHS M CEUCHHUS, MapaAJIICIbHbIC 2
OCHOBAHUIO
IIpakTnyeckoe 3ansaTue Ne 34
Ceuenne MUIMHIPA U KOHYcCa IIOCKOCTHIO. OCEBBIE CEUEHUS U CEUEHUS, NapajljiesIbHbIE 2
OCHOBAHUIO
IIpakTnueckoe 3ansaTue Ne 35 2
Ceuenue mapa u chepsl. KacatenpHas miockocTs K chepe
IIpakTuyeckoe 3ansitue Ne 35 )
Ceuenue mapa u chepnl. KacatenpHas miiockocTs K chepe
IIpakTnueckoe 3ansaTue Ne 35 >
Ceuenue mapa u cepol. KacarenpHas miockocTs K cepe

Tema 7.3 H3mepenuss B Coaep:kanue yueOHOro MaTepuajia 10

reoMeTpuu B ToMm unciie TeopeTnueckoro odyuenus (ypoku, 1ekyuu) 2
O6bem u ero m3mepenus. [lorstue obbema. @opmyssl oObemMa KyOa, TPSIMOYTOIBHOTO
napajiesienunena, Ipu3Mel, HUaHHIpa. Popmynsl oObemMa mupamMuIbl 1 KoHyca. O0beM 1
ycedueHHor nupamuel. O0beM Konyca. O0beM Iapa M ero 4acTei. OK 01, OK 02,
[Togo6ue Tten. OrtHomeHne 00bEeMOB TOMOOHBIX Ted. [lnomans MOBEPXHOCTH OK 03, OK 04,
reoMeTpuyeckoro tena. Ilnomans nosepxHoctu npusMsl. Ilnomane noBepxHocTu npsaMon| 1 OK 05,
npusMbl. [lmomanes mnoeepxHocTH mnUpamuabl. Ilnomans MOBEPXHOCTH IIPABUIIBHOU OK 06, OK 07
MUPAMUJIBI, YCEYEHHON TTHPAMHU/IBL.
B ToM ynciie MpaKTHYeCKUX U JA00paTOPHBIX 3aHATHI 8
IIpakTnueckoe 3ansaTue Ne 36
[Tnomanu mnosepxHoctu Ten. [logoOue Ten. OTHOmIEHME TUIOMIAZCH IMOBEPXHOCTEH 2

MOOOOHBIX Tell




IIpakTuyeckoe 3ansitue Ne 36

[Tnomanun mnosepxHoctu Ten. [logoOue Ten. OTHOmIEHHME TUTOMIAZCH IMOBEPXHOCTEH 2
MOTO0HBIX TEJ
IIpakTnueckoe 3ansaTue Ne 36
[Tnomanu mnosepxHoctu Ten. [logoOue Ten. OTHOmIEHHME TUIOMIAZCH IMOBEPXHOCTEH 2
MOTO0HBIX TEJ
KonTpoJsbHas pabora no pasaeay 7 2
Paznen 8 Teopusi BepoSITHOCTH M MaTEMATHYECKAsl CTATHCTUKA 16
Tema 8.1 Daements]Conep:kanue yueOHOro MaTepuajia 5
KOMOMHATOPUKH B ToMm unciie TeopeTnueckoro odyuenus (ypoku, 1ekyuu) 1
OcCHOBHBIE TOHATHA KOMOMHATOPUKW. 3aJadyd Ha TOACYET 4YHCIa pa3MelIeHHI, 1 OK 01. OK 02
[IEpECTAHOBOK, COYETAHUM _ OK 03: OK 0 4:
B TOM uynciie NIPaKTHYECKUX U JJA00PATOPHBIX 3aHATHI 4 OK 05. OK 07
IMpakTuyeckoe 3ansatue Ne 37 ) HK’ 12
Beluncnenue yncia pa3MeleHui, NepecTaHOBOK, COYETaHU N
IIpakTuyeckoe 3ansitue Ne 37 )
Beluncnenue yncia pa3sMeleHu, NepecTaHOBOK, COYETaHU N
Tema 8.2 BeposiTHOCTB Coaeprxanue yueOHOro MaTepuaJa 5
B ToMm 4nciie TeopeTnueckoro ooyueHus (ypoku, qeKkyuu) 1
[Tonsite coObITHS U BEPOSTHOCTU COOBITHA. JIOCTOBEpHBIE M HEBO3MOXKHBIE COOBITHSI.
[TonsiTue o He3aBUCUMOCTH coOBITHH. Kiaccudeckoe ompeaeneHne BepOsITHOCTEH. 1
CroxeHrne W yMHOXKEHHE BEpOSTHOCTEH (Teopema CIOKEHHsI BEpOSITHOCTEH, Teopema OK 01, OK 02,
YMHOKEHUS BEPOSITHOCTEN). OK 03, OK 04,
B ToM 4nciie npaKTHYeCKUX M JIA00PATOPHBIX 3aHATHIA OK 05, OK 07
IIpakTnyeckoe 3ansaTue Ne 38 )
Boruucnenue Beposarnocteid. CiioxkeHUE U1 YMHOKEHUE BEPOSITHOCTEH
IIpakTuyeckoe 3ansitue Ne 38 )
Boruucnenue Beposarnocteid. CiioxkeHHE M1 YMHOKEHUE BEPOSITHOCTEH
Tema 8.3|Conepxxkanune yueOHOro MarepuaJjia 3
MaremaTu4eckas B ToM 4nciie TeopeTnueckoro 00yueHus (ypoku, 1eKyuu) 1 OK 01. OK 02
CTAaTHCTHKA [Ipenmer maTeMarnueckor cTaTUCTUKU. [IoHsATHE 0 3a1a4ax MaTeEMaTUYECKON CTAaTUCTUKH 1 OK 03’ OK 0 4’
B ToM umHciIe NPAKTHYECKUX H JIA0OPATOPHBIX 3aHATHI 2 OK 0 5’ OK 07’
IpakTH4eckoe 3ansaTHe Ne 39 ) ’

Pemenue 3aga4 MaTeMaTHUYEeCKOH CTaTMCTHUKHU




Tema 8.4 IlpeacraBienue Conep:xanue yueOHOro marepuaja 3
JAHHBIX (Tadymubl, B TOM unciie TeopeTndeckoro ooyueHus (ypoxu, qeKyuu) 1
Auarpammel, rpapukn) O3HakoMIJIEHHE C MPEICTABICHUEM YHMCIOBBIX JaHHBIX U UX XapaKTepUCTUKaMu. Perienue 1 OK 01, OK 02,
MPAKTHYECKHUX 3a/1a4 Ha 00pabOTKy YMCIIOBBIX JAHHBIX, BEIYMCICHNUE UX XapaKTEPUCTUK OK 03, OK 04,
B ToM 4nciie npaKTHYeCKUX U JIA00PATOPHBIX 3aHATHIA 2 OK 05, OK 07
IIpakTnueckoe 3ansaTue Ne 40 2
Pemenuie 3a1a4 Ha BHIYMCIICHHE BEPOSITHOCTEN U MPEACTABICHUE TAHHBIX
Paspnen 9 IloBTopenne 3a Kypc MaTeMaTHKH 7
Tema 9.1 IloBTopenue 3a Coaep:xanue yueOHOro marepuajia 7
KYpPC MaTeMaTUKHU B TOM uynciie NIPaKTHYECKUX U JJA00PATOPHBIX 3aHATHI 7
IpakTuyeckoe 3ansaTne Ne 41 2
H(ESTOpGHI/Ie pasnena anredpa OK 01, OK 02, OK
03, OK 04, OK 05,
IIpakTuyeckoe 3ansaTue Ne 42 2 OK 06, OK 07
IToBTOpeHue pasjena ypaBHEHUS] 1 HEPABEHCTBA
IIpakTuyeckoe 3ansaTue Ne 43 3
[ToBTOpEHME pa3aena TPUrOHOMETPUU U T€OMETPUHN
KoncyabTanuu 2
IIpomeskyTouHast aTTecTaUMSs 12
Bcero 3a 2 cemecTp 169
HUTOTO3ATOJ 324

Jliist XapakTepUCTHKH YPOBHS OCBOEHHS Y4eOHOTO MaTepralla HCIIOJIb3YIOTCS CIIEAYIONe 0003HauYeHNUS:

1 osnaxomumenvuwill (y3HaBaHUE paHHEE U3YYEHHBIX 0OBEKTOB, CBOHCTB);

2 penpodykmueHulii (BBIIIOIHEHHE ISSITEILHOCTH 10 00pa3ily, MHCTPYKIMH WK 110J1 PYKOBOJICTBOM );

3 npodyxkmuenweili (IIAHNPOBAHUE U CAMOCTOSITEJIFHOE BHIIMOJTHEHUE AESATEIBHOCTH, PElIeHHe IIPOOJIEMHBIX 3a/1a4)




4 YCJIIOBMSA PEAJIM3AIIMN YYEBHOI'O ITIPEIMETA

«MATEMATHUKA»

TpeO6oBannsi K MHHMUMAJbLHOMY HWH(POPMALMOHHOMY H MAaTepPHAIbHO-TEXHUYECKOMY
o0ecre4yeHmnIo:

4.1 Cnenuajau3upoBaHHbIE JJA00PATOPUHU U KJIACCHI

Iomemenust KosnuecTBo
Ne m.m
HasBanmue Homep ayauropuu MOCaJ0YHbIX MECT
1 Kabunem mamemamuuecxkux oucyuniun 207B 38

4.2 OcHoBHOe y4yeOHOe 00opyaOBaHHe

— Pabouyee mecTo npenogaBarens

,HOCKa AyaAUuTOPHAaA A1 HalTMCaHUA MEJIOM

IInakaTel BEMMKUX MaTeMaTUKOB

[1nakaThl OCHOBHBIX MaTeMaTHUECKUX (HOpMYIT




4.3 UudopmaunonHoe odecriedyeHue 00yuYeHust

IlepeyeHb pexkoMeHAyeMbIX Y4eOHbIX u3AaHuil, HWHTepHeT-pecypcoB, XONOJIHUTEILHOM
JINTEPaTyphl

IleuyaTHBIE H3AaHUSA

OcCHOBHBIC HCTOYHMKH:

1. AmumoB II.A., Komsrun FO.M., TkauéBa M.B. u apyrue Maremaruka: anreOpa u Havama
MaTeMaTHYeCKOro aHaju3a, reoMerpus. Anrebpa M Havaiga mMaremarudeckoro aHammza. 10-11 krmaccel
ba3oBelii 1 yriryOaeHHbIH ypOBEHb

2. Aranacsn JI.C., byry3oB B.®., Kagomiies C.b. u apyrue Maremaruka: anreOpa u Hadaia

MaTeMaTHYECKOTO aHaym3a, reometpus. ['eomerpusi. 10-11 kimaccel. ba3zoBelit u yriyOn€HHBIN ypOBHH

JlonoJHUTEeIbHbIE HCTOYHUKH:

1. M.H. Maremaruka: yaeonuk / M.U. bammakos. — 2-e usn., ctep. — M.: KHOPVYC, 2017. — 394
c. - (Cpennee npodeccronanbHoe 00pa3oBaHHeE).

2. bammakoB, M.M.Maremaruka: anrebpa M Hayajla MaTeMaTHYECKOI'O aHAJIM3a, T€OMETpPHS.
3anmauynuk [Tekcr]: yueb.mocobue uist CTy. yupexkaeHuit cpen. npod. oopazosanus / M, U. bammakos. -
3-e wu3m.,, crep. - MockBa: Wznmarenbckuit nentp "Axamemus”, 2017. - 416 c.. wi -
(O61meobpa3oBaTeIbHBIC TUCIIUTITAHBI).

3. Yepxkacos, O.FO.Maremaruka [Tekct|: CipaBoO4HMK AJIs IIKOJIBHUKOB M NOCTYMAIOIINUX B BY3bI:
Kypc noarorosku k 'HA (OI'D u I'BD), EI'D 1 10n0THUTEIBHBIM BCTYIIUTEIBHBIM UCIIBITAHHUSM B BY3bI /
O.10. Yepkacos, A.I'. dkymes. - M.: ACT-IIPECC, 2014. - 464 c.: un.

4. COOpHHK 3a7a4 IO MaTeMaTHKe I IMOCTYMaronmXx B BY3bl (C pemenuem). B 2 xH. Ka.1.
Anrebpa: yue6. mocooue / B.K. Erepes, B.B. 3aiinies, b.A. Kopnemckuii ; mox pen. M.C. Ckanasu. - 8-¢
u3a., ucop. - M.: OHUKC, 1998. - 528 c.: ui.

5. COOpHUK 3ajad MO MaTeMaTHKE I MOCTYMalIuX B BY3bl (¢ pemenuem). B 2 ku. Ku.2.
I'eomerpus : yue0. mocodue / B.K. Erepes, B.B. 3aiines, b.A. Kopaemckuii; mox pea. M.C. Ckanasu. - 8-¢
u3a., ucop. - M.: OHUKC, 1998. - 368 c.: ui.

6. COOpHMK 3a/1a4 [0 MaTeMaTuKe JJIsl TIOCTYNAIOIIKX B BY3bl (C perieHusiMu). ['eomerpus / mon
pea. M.U. Ckanasu. - 9-e u3 ., nmepepad. u gom. - M.: OHUKC, 1999. - 512 c.: un.

7. COOpHUK KOHKYPCHBIX 3a/lad MO MaTeMaTHUKe IS MOCTYMAIoIIUX BO BTY3bI: yuel. mocoowue /
noxa pea. M.M. Ckanasu. - 3-e u3ja., goi. - M. : Beicuias mkona, 1978. - 519 c. : uin.

8. Hlopodees, [.MaremaTnka Juisi mocTynawmux B By3bl: [yue0d. mocodue] / I'. Jlopodees, M.
[Totanog, H. Po3og. - 8-¢ u3x., crep. - M.: llpoda, 2007. - 666, [6] c.: wi. - (B momorns aOUTypuEHTY).

9. bauypun, B.A.COopHUK 3a1au MO MaTeMaTHKe: MOCOOME ISl MOCTYIMAaIuX B BY3bl / B.A.

bauypuHn. - M.: Beicias mikona, 1998. - 559 c. : un.



Iepuoguyeckue u3gaHus

He ucnons3yrorcs

DJIeKTPOHHBIE pecypchl (JIEKTPOHHbIE U3/IAHMS)

OCHOBHBIE HCTOYHUKH

1. Ky3un, I'. A. Matemartuka: yae6noe nocodue / I'. A. Ky3un, O. B. Measenesa, E. B. [logossH.
— HoBocubupck: HI'TY, 2016. — 71 c¢. — ISBN 978-5-7782-3026-2. — Pexum pgoctyna:
https://e.lanbook.com/book/118310 aBTOpU30BaHHBIN

2. bakmanoBa, H. b. Maremaruka. O0Ouuii kype : yue6Hoe mocobue / H. b. bakmanoa. — 2-¢
3], MCIp. W 101. — Momkap-Ona : Mapl'V, 2019. — 548 c¢. — ISBN 978-5-907066-70-0. — Texkcr:

3NIEeKTPOHHBIH // Jlanb: snexTpoHHO-OMOIMoTeuHas cucrema. — URL: https://e.lanbook.com/book/158304

ABTOPHU30BAHHBIN
3. 3BepoBmmkoBa, H. B. Marematuka (Cpeanee mpodeccuonanpbHoe o0Opa3oBaHHe): ydeOHOE
nocobue / H. B. 3BepoBmmkoBa. — Ilensa: [1T'Y, 2019. — 176 c. — ISBN 978-5-907102-54-5. — TekcT:

3JIeKTpOHHBIN // JlaHb: snekTpoHHO-OnOMHoTeuHas cuctema. — URL: https://e.lanbook.com/book/162244

aBTOPU30BAHHBIN

JlonoIHUTEIbHbIe HCTOYHHKHI

1. Ky3un, I'. A. MaremaTtuka. Pemenue 3agad mo teopuu yucen npoduiabHOro ypoBHs EI'D:
yuebnoe mocobue / I'. A. Kysun. — Hosocubupck: HoBocuOupckuii rocyjapCTBEHHBIH TEXHUUYECKHI
yauBepcurer, 2020. — 120 c¢. — ISBN 978-5-7782-4097-1. — Pexum pocryna:

https://www.iprbookshop.ru/98714.html aBTropr3oBaHHBII

2. Maremaruka. [Tocobue mist moaroroBku k EI'D. YacTe 2: yuyebHOe mocobue / coctaButenu M.
1O. T'maskoBa, H. H. HekpacoBa. — Boponex: BopoHexCkuil rocyJapCTBEHHBIN apXUTEKTYpPHO-
cTpouTtenbHbii yHuBepcuret, ObC ACB, 2013. — 78 c. — ISBN 978-5-89040-518-0. — Pexxum nocryna:

https://www.iprbookshop.ru/55006.html aBTopr30BaHHBII

3. Ky3un, I'. A. Marematuka. COOpHUK 3am1ad i ydammxcs mkoiibl pazsutus HI'TY: yueOnoe
nocobue / I'. A. Kysun, O. B. Mensenesa, E. B. Ilomonsn. — HoBocubupck: HoBocuOupckuii
roCyJapCTBEHHbIN TexHudyeckuid ynuepcurer, 2016. — 71 c. — ISBN 978-5-7782-3026-2. — Pexum

noctyna: https://www.iprbookshop.ru/91386.html, aBTOpm30OBaHHBIH

4. Ky3un, I'. A. Maremaruka. Pemienue 3amad SKOHOMHYECKOTO COJCPX aHUSA MPOPHILHOTO
ypoBHsi EI'D: yuebnoe mocodue / I'. A. Ky3sun. — Hosocubupck: HI'TY, 2017. — 72 ¢. — Pexum

noctyma: https://e.lanbook.com/book/118323, aBTOpr30BaHHBIN

5. bakmanoBa, H. b. Maremaruka. PykoBoACTBO K pEeHIEHUIO 3a/lad M KOHTPOJIbHBIE 3aJIaHMS:

yae6roe mocobue / H. B. Baknanosa. — 2-e u3g. — Momkap-Oma: Mapl'V, 2019. — 146 ¢. — Pexum

noctyna: https://e.lanbook.com/book/180385 , aBTOpH30BaHHBIN
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Iepuoguyeckue u3gaHus
1. Bectauk [THUIITY. IlpukinanHas maremMaThka M BOIPOCHI ympaBieHUs [TeKCT]|: HaydHbIN
pPELEH3UPYEMBI  KypHAIL Apxus HOMEPOB 2010-2020 IT. - Pexxum  nmocryma:

http://vestnik.pstu.ru/matmech/about/inf/ , cBOOOIHEIIA.

2. Hayuno-momynsipablii  (pU3UKO-MaTeMaTHYeCKuii KypHaln «KBaHT», peXuM JocTyma:

http://www.kvant.info, cBOOOIHBIIA.

HNHuTepHer pecypcsl
1. denepanbHbI IEHTP HHPOPMAIIMOHHO-00pPa30BaTEILHBIX PECYPCOB [ DIIEKTPOHHBIN pecypc] —

Pexxum noctyna: http://fcior.edu.ru/, cBO60HBII

2. Axanemuk. CroBapu U DHIMKIONEAMH [DJEKTPOHHBIA pecypc] — Pexum goctyma:

https://dic.academic.ru/, cBOOOIHBIN

3. EmuHoe OKHO mocTyma K 0O0pa3oBaTeNbHBIM pecypcaM [DIeKTpoHHBIM pecypc] — Pexum

noctyma: http://window.edu.ru/, cBOGOIHBIN

4. ApxXuB KHUT U BHUJCOKYPCOB peCypcoB [DnekTpoHHbIH pecypc] — Pexum ngoctyma:

https://st-books.ru/, cBOOOIHBII

5. Enunas xomtekiust mudpoBbIX 00pa30BaTENbHBIX PECYPCOB [DIEKTPOHHBIN pecypc]| — Pexxum

noctyma: http:// www.school-collection.edu.ru, cBo6OIHBII

6. Ilopran wHPOPMAIMOHHON TONIEPKKH EIUHOTO TOCYIapCTBEHHOTO JK3aMeHa. — Pexum

noctyma: www.ege.edu.ru, cCBOOOIHBIN

7. Ob6pasoBarenbHbIC pecypceel Axanemun  Bopnnckumic Poccus. Pexum nocrymna:

https://worldskillsacademy.ru/#/programs, cBOOOTHBII

8. Poccwuiickas anexkTpoHHas mKona - Pexxum pocryna: https://resh.edu.ru, cBo60aHbBII

9. MockoBckast 2JeKTpoHHash Mmkona Pexum npocryma:  https://uchebnik.mos.ru/catalogue,

CBOOOIHBIN

10. Tlnomanka O6pa3oBarensHOTO 1EeHTpa «Cupuycy. Pexum moctyma: https://edu.sirius.online,,

CBOOOIHBIN

11. Inatpopma «udpoBoit kommemk». Pexxum nocryma: https://e-learning.tspk-mo.ru/mck/,

CBOOOIHBIN
12. IlopTan  aUCTaHIIMOHHOIO o0ydenusi.  VHTepakTHBHBIC Kypchl. Pexxum  gocryna:

https://do2.rcokoit.ru, cBOOOTHBII

IIporpammHoe obecnevyenue
He Tpebyercs
ba3b1 1aHHbIX, ”HPOPMAIHOHHO-CIIPABOYHbIE  IOUCKOBbIE CHCTEMBI

He tpeOyrotes
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5 KOHTPOJIb 1 OHEHKA PE3YJbTATOB OCBOEHMUS

YUEBHOTI'O ITPEJMETA
«MATEMATHUKA»

KoHTponp © oOleHKa pe3yabTaTOB OCBOCHHS Y4eOHOTO TIpeIMeTa pPacKpBIBAIOTCS depes

JTUCIUIUIMHAPHBIE PE3yJbTaThl, HANpaBlieHHblE Ha (QopMmHupoBaHHE OOMMX U MpodeccrnoHaTbHBIX

KOMIIETEHIIUH [0 pa3ieiaM U TeMaM cojiepaHus ydeOHOTO MaTepHraa.

KoMnereHuuun

DopMbI U METOABI
KOHTPOJISAA M OLEHKH
pe3yJabTaTOB OCBOEHMS

OK O0l.
JEATEIBHOCTH IPUMEHUTEIBHO K Pa3JIMYHBIM KOHTEKCTAM

Breibupate cnocoObl  pereHuss 3amad  mpodeccuoHanTbHON

OK 02. Hcnonb3oBaTb COBPEMEHHBIE CpEACTBA IIOMCKA, aHalIM3a H
UHTEpHpeTanuu HHQOpPMaMK © HMHPOPMALMOHHBIE TEXHOJOTHH IS
BBITIOJIHEHUS 3a/1a4 PO ECCUOHATIBHOMN IATEIIbHOCTH

OK 03 ITnanupoBath U peaqTn30BbIBaTh COOCTBEHHOE MPO(ECCHOHATBHOE U
NPEANPUHUMATENBCKYI0  AEATENbHOCTh B
UCMOJIb30BaTh 3HAHUSA 10 (UHAHCOBOU

JUYHOCTHOE  Pa3BUTHE,
npodeccuoHaibHON  cdepe,

TpaMOTHOCTH B Pa3IMYHBIX )KU3HCHHBIX CUTYyalUAX

OK 04. DddexTrBHO B3aMMOCHCTBOBATh U pabOTaTh B KOJUICKTHUBE W
KOMaH 1e

OK 05. OcymecTBiiTh YCTHYHO M NIUCBMEHHYIO KOMMYHHUKALMIO Ha

rocyJapcTBEHHOM  sA3blke  Poccuiickonn ~ @Pepepauuu ¢ y4eTOM

0COOEHHOCTEN COIMANBHOTO U KYJbTYpPHOTO KOHTEKCTa

OK  06. [IposiBNISITE  Tpa’KJaHCKO-MATPUOTUYECKYIO  TO3UIIHUIO,
JEMOHCTPUPOBATh OCO3HAHHOE IIOBEJCHHE Ha OCHOBE TPAIUIIMOHHBIX
00IIeYeIOBeUeCKUX IIEHHOCTEH, B TOM YHCIE C Y4€TOM TapMOHHU3AINH
MECXKHAIINOHAJIbHBIX u OTHOLHGHI/II\/JI,

MCIKPCIIUTUO3HBIX MNPUMCHATH

CTaHAAPThI AHTUKOPPYIIIUOHHOT'O MTOBECACHUA

OK 07.
pecypcocOepeKeHHUIO,
NPUHIUIBL OEPEKITUBOTO TPOU3BOJICTBA,

CopeiicTBOBaThH OKPYKaIOIIEW  Cpenbl,
OPUMEHATh 3HaHUA 00 W3MEHEHUM KJIMMATa,
3¢ peKTUBHO NEHCTBOBATH B

COXpaHEHHIO

Ype3BbIYAHBIX CUTYaAIUSIX

I[IK 1.2 Pa3pabareiBaTh MporpaMMHbIE MOAYJIH B COOTBETCTBHH C

TCXHUYCCKUM 3a1aHUCM

Yemmuwiit onpoc
Tecmuposanue
Koumponvnasa paboma
Habnwoenue u  oyenka
pe3yibmamos
NPAKMUYECKUX 3AHAMUL
Oxcnepmuas — oyenka  no
pe3yiomamam  HAOI00eHUs.
3a 0esmebHOCHbIO
obyuarowezocs 6 npoyecce
0C80eHUs yuebHo20
npeomema

Dxzamen

Dono oyeHouHbIX cpedcms YuebHO020 npedmema

OOKYMEHMOM.

«Mamemamuxay

npuseden omoeibHuIM




6 METOIUYECKHUE YKA3ZAHUA JJI51 OBYYAIOIIUXCA 110 U3YYEHUIO
YYEBHOI'O IPEJJMETA «MATEMATHUKA»

Nzyuenune yaebHOrO npeamera «MareMaTHKa OCYLIECTBISETCS B TEUEHHE IBYX CEMECTPOB.

[Tpu nzyuennn odyyarouMes 11es1ecoo0pa3Ho BRIMOIHATE CISAYIOINE PEKOMEH AN

l. u3ydeHme Kypca JOODKHO BECTHCH CHUCTEMATHYECKM M COINPOBOXKIATHCS COCTaBICHHEM
OJPOOHOT0 KOHCNEKTa. B KOHCIEKT peKoMeHAyeTCs BKII0YaTh BCE BU/bI y4eOHOW pabOThl: MaTepHabl
NPAaKTUYECKUX 3aHATHH, CAMOCTOSTENBHYIO TPOPAOOTKY YUEOHHKOB U PEKOMEHIyEeMbIX HCTOUHUKOB;

2. mocie u3y4deHus Kakoro-aulo pasjena mo y4eOHUKY WIM MaTepuanaM MpPaKTHUYECKUX 3aHATHH
PEKOMEHIYETCs 110 MAMSTH BOCIIPOU3BECTH OCHOBHBIE TEPMUHBI, ONIPENCICHUS, TOHATHS;

3. ocoboe BHHMMaHHE CIIEAYEeT YIEJIUTh BBHINOJIHEHUIO MPAKTHUECKUX 3aJaHUM, MOCKOJIBKY 3TO
CHOCOOCTBYET JIydlleMy MOHHMAaHHIO M 3aKPEIUICHUIO TEOPETHUECKUX 3HAHWU; Iepe]] BBIMOIHECHHEM
NPAaKTUYECKHX 33/1aHUil HEOOXOMMO MU3YyUUTh HEOOXOIMMBIN TEOPETUUECKUI MaTepua,

4. Bcs TeMaTHKa BOIIPOCOB, U3y4aeMbIX CAMOCTOATEIBHO, 33/Ia€TCs MPEN0IaBaTEIEM Ha JIEKIUAX, UM

K€ JAar0TCA UCTOYHHUKU IJIA boinee JC€TAJIbHOI'O ITIOHMMAaHUA BOIIPOCOB, O3BYUCHHLBIX HA JICKIIHUAX.

O0pa3zoBaTe/ibHbIe TEXHOJIOTHH, HCII0JIb3yeMble IIPU H3YYeHUH Y4eOHOro npeaMera

[IpoBeneHre JEKIMOHHBIX 3aHATUH MO y4eOHOMY mpeamery «MareMaThka» OCHOBBIBACTCSl Ha
aKTUBHOM M MHTEPAKTUBHOM MeETOJax OOy4eHMs, MpenojaBarelb B yd4eOHOM IIpoLecce MCHOJIb3YeT
NPE3EHTALMIO JIEKIMOHHOIO MaTepuana, Ije oOydarolluecs HE IacCUBHBIE CIIyLIATeNIHM, a aKTHUBHbIC
YYaCTHUKH 3aHATHS.

WurepakTBHOE 00yueHHE - 3TO OOy4deHHe, MOTrpy:KeHHoe B oOmeHue. OOyuarommecs: 3aJaroT
BOIIPOCBI M OTBEYAIOT HA BOIPOCHI Ipenoiasareisl. Takoe IpernojaBaHUE HALEICHO Ha AaKTUBU3ALNIO
IPOLIECCOB YCBOEHMSI MaTepuaia U CTUMYJIUPYET acCOLMATUBHOE MBIIUIEHHE O0YJarOIUXCsl U OoJiee MoTHoe
YCBOEHHE TEOPETHYECKOr0 MaTepuala.

[IpoBeneHne MNpPAaKTUUECKUX 3aHATHA OCHOBBIBAETCS HAa AKTUBHOM M HHTEPAKTUBHOM METOJE
00ydeHHs, IPU KOTOPOM OOY4aroLIMecs: B3aUMOJEHCTBYIOT HE TOJIBKO C IperojaBaresieM, HO M JIPYT C
JpyroM. Mecto mnpenofaBaresii B HWHTEPAKTUBHBIX 3aHATHSAX CBOJUTCS K HANPABICHUIO JCATEIBHOCTH

O6yanOH_II/IXC}I Ha BBIIIOJIHCHHUC IPAKTUYCCKOT'O 3aJIaHUsI.



JUCT PETUCTPAIIAY U3SMEHEHUI

ILII.

Conepxanue n3MeHeHU st

Jara,
HOMep MPOTOKO0JIAa
3aceganus INIK
Hoanuck npeacenarens MK
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