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Pabouast mporpamma obGmieo0pa3oBarensHoro yueoHoro npeamera OYII 04 YV Maremaruka
MpelHa3HaueHa JJis peali3allud B Mpeesax ocBoeHus obpazoBatenbHOM mporpammel CIIO mo
cneuuanbHocTd 21.02.05 3emenbHO-UMYIIECTBEHHBIE OTHOIICHHS Ha 0a3e OCHOBHOTO OOIIEro
00pa3oBaHMs C OJHOBPEMEHHBIM MOJYYEHHUEM CPEIHEro o0Imero o0pa3oBaHUs B COOTBETCTBHH C
TEXHOJIOTUYECKUM MPOQHIIEM TOTy4aeMOoro npodeccuoHalbHOr0 00pa3oBaHMUs.

[Iporpamma pa3pabotana ¢ yderoM TpeboBanuii dDenepasbHOTO TOCYJApCTBEHHOTO
00pa3oBaTeNbHOIO CTaHIapTa CpelHero odmiero oopasopanus (yrB. mpukazoM MuHoOpHayku PD
ot 17 mag 2012 r. Ne 413, ¢ m3menenusmu oT 29.12.2014 roma Ne 1645, or 31.12.2015 roxaa
Nel578, 29.06.2017 rona Ne613), tpeboBanuit ®I'OC cpennero npodeccuoHaIbHOr0 00pa30BaHUS
no cneuuansHoctd  21.02.05 3emenbHO-umyniecTBeHHble OoTHOweHUs (yTB. Ilpukazom
MunoOpuayku P® ot 12 mas 2014 r. Ne 486), B coorBerctBuM ¢ PexomeHmamusiMu 1o
OpTaHU3aIMH TOJYYECHHUs cpelHero o0mero oOpa3oBaHus B MpeeIax OCBOSHHS 00pa30oBaTeIbHbBIX
MIPOrpaMM CpeJiHero mpodeccnoHanTbHOro 00pa3oBaHUK Ha Oa3e OCHOBHOTO 00IIero 00pa3oBaHus ¢
yuyeToM TpeOoBaHWH (enepalbHBIX TOCYAapCTBEHHBIX 00pa30BaTEeNbHBIX CTAaHAAPTOB U
nojiyuaeMoil mpodeccuu WM  CHENUAIBHOCTH CpeJHEero mpodeccuoHalbHOTO 00pa3oBaHuUs
(mucemo JlemapramMeHTa rOCYAapCTBEHHOM MOJIMTHKH B chepe moaroToBku pabounx kaapos u 1O
MunoOpnayku Poccum ot 17.03.2015 Ne 06-259), c IlpumepHoii OCHOBHOI 0Opa3oBaTeIbHOU
MPOrpaMMBI  CpeIHEro o0mero oOpa3oBaHUs, OMXOOPEHHOH perieHueM QeaeparbHOro ydeOHO-
METOAMYECKOTO 00BbeTMHEHUS 110 001IeMy 00pa3oBaHuio (poTokod oT 28 uroHs 2016 1. Ne2/16-3).

Opranun3zanus-pazpadorunk: denepanbHOE TOCYIapPCTBEHHOE OIOHKETHOE 00pa3oBaTebHOE
yupexxaeHue  BeIciiero  oOpazoBaHusi — «CTaBpOMOJBCKUN  TOCYJApCTBEHHBIM  arpapHBIi
VHUBEPCUTET

PaspaboTumk:
Menemko C.B., npenojgasarens

yueOHO-METOAMYECKOrO OTAENa DaKyIbTeTa > =
Cpe/iHero npodeccHoHanbHOro 06pasoBanus i ﬁ//:%
_— ¢ e =




COJEPKAHUE

MOSICHUTEJIBHAS 3AITUCKA PABOYEMN ITPOT'PAMMBI
OBIHIEOBPA3OBATEJIBHOT'O YYEBHOI'O HNPE/IMETA
OYI.11IMATEMATHUKA

1.1.

e qUCHUIIIHMHBL

1.2.

OO611as xapakTepucTUKa yueOHOro npeameTa

1.3.

Mecto JAUCHUIIIINHEBI B y‘{C6HOM IIJ1aHC

1.4.

PCBYJIBTaTBI OCBOCHUA y‘-I€6HOFO npeamMeTa— JIUYHOCTHBIC,
MCTAIIPCAMCTHBIC, ITIPCAMCTHLIC

~N| o o B~

1.5.

KonuyecTBo yacoB Ha OCBOEHME paboueld mporpamMmbl y4eOHOIO
npeaMeTa

1.6.

N3meHeHus, BHECEHHbIE B pabodyl0 MporpamMMmy IO CPaBHEHUIO C
ITpumepnoii nporpammoit no OOJ]

CTPYKTYPA n COIEPKXAHHUE YYEBHOTI O
HPEAMETAOVYIIL04Y <MATEMATHUKA»

12

2.1.

O06bem yueObHOro npeameTa u BuAbl yaeOHON paboTh

12

2.2.

TeMaTtuueckuii iaH U cofepkaHue yueOHOro npeamera

13

XAPAKTEPUCTUKA OCHOBHBIX BHUJIOB YUYEBHOU
JAEATEJIBHOCTHU OBYYAIOHINXCA

25

YCJ0OBUs PEAJIN3ALIUA IMPOI'PAMMOBI
OBIIEOBPA3OBATEJIBHOI'O YYEBHOI'O INPEIMETA
OVIL04Y <MATEMATHUKA»

31

4.1.

MarepuaibHO-TEXHHUECKOE 00eCTIeUeHHE

31

4.2.

Nudopmarnmonnoe odecrneuenne o0ydeHus

31

4.3.

OcobenHoCTH peam3aniy JUCHUIIIMHBI JJII MHBAJIWAO0OB W JIMIL C
OT'PaHUYCHHBIMH BO3MOKHOCTAMHU 300POBbSA

31

KOHTPOJIb U OLEHKA PE3YJIbBTATOB OCBOEHUA
YUYEBHOTI'O IPEIMETAOVYIL04Y <MATEMATHKA»

33




1. HOACHUTEJbHASA 3AIIMCKA PABO‘IEfI INPOI'PAMMDBbI
OBHIEOBPA3OBATEJBHOU YYEBHOU JNCIUIIINHBI
OVIL04Y «<MATEMATHKA»

[Iporpamma  oOmieoOpa3oBaTenbHOro  yyebHoro mnpeamera OVYIL04Y
«MaremaTuka» TpelHa3HAuYeHa MJIs M3y4yeHUsS MaTeMaTHUKU CTyAeHTamMu | Kypca
CHEIHUATBHOCTH CpPeIHEro MpodecCUOHANTBHOTO OO0pa30BaHUS TEXHOJOTHUYECKOIrO
npodmrs  21.02.053emenpHO-uMymecTBeHHbie  oTHomieHus B ®I'BOY  BO
CraBponosibeckuit I'AY, peanusyronieii oOpa3oBaTeNbHYI0 NPOrpamMMy CpPEIHErO
obmiero o0pa3oBaHUS B IIpelelaX OCBOEHUS OCHOBHOM MNpOQecCHOHATBHON
obpazoBatensHoi nporpammel CIIO (OIIOIT CIIO) nHa 6a3e OCHOBHOIO OOIIEro
0o0pa3oBaHUs PU MOATOTOBKE CHENUATUCTOB CPETHETO 3BEHA.

1.1. ey TUCHUNIMHBI

Conepxxanue mnporpammbl ydeOHOoro mnpenmera OVIL.04Y «Maremaruka
HaIIpaBJICHO HA JIOCTUYKEHUE CIICIYIOIINX LIEIICH:

- oOecrieueHue CcHOPMUPOBAHHOCTH TPEJCTABICHUNA O  COIUAIBHBIX,
KYJIbTYPHBIX U UCTOPUUYECKHX (DAKTOpAX CTAHOBIICHUS MATEMATHUKHU;

- o0ecrieueHre CHOPMUPOBAHHOCTH JIOTUYECKOTO, AJITOPUTMUYECKOTO U
MaTeMaTUYECKOTO MBIILICHHUS;

- obecrnieyeHrue ChOPMUPOBAHHOCTH YMEHHUH MPUMEHSITh MOJyYEHHbIE 3HAHUS
MIPU PEIICHUU Pa3IMYHbIX 3a7a4;

- o0ecnieueHue chPOpMUPOBAHHOCTH MPEACTABICHUN O MaTEMaTHUKE KaK YacTH
00111eueNIOBEUECKON KYJIbTYpbl, YHUBEPCAJIBHOM S3bIKE HAyKH, IO3BOJISIONIEM
ONUCHIBATh U U3yYaTh PEAIbHBIEC MPOLIECCHI U SBJICHMUS.

B mporpammy BKIIOYEHO cOjEpX aHUE, HAMpaBlieHHOE Ha (HOPMHUPOBAHUE Yy
CTYJICHTOB KOMIIETEHIIUN, HEOOXOAUMBIX Il KAYECTBEHHOTO OCBOCHHS OCHOBHOM
npodeccuonanbHOM 006pazoBatenbHOl porpammel CITO Ha 6aze 0OCHOBHOTO 00111€TO
oOpa3oBaHMsl C TIOJIy4YEHHEM CpeIHero o0imero o0pa3oBaHUsS; POrPAMMBbI
MOATrOTOBKM crienuanuctoB cpeaHero 3seHa (IIIICC3) no cnenuaibHOCTH CPETHETO
poQeCCHOHATEHOTO 00pa3oBaHusl TexHonorudeckoro npoduis 21.02.053emenbHo-
HMMYIIECTBEHHBIE OTHOILICHHUS.

[Iporpamma yuebHoro mnpenmera OVYIL.04Y «Marematuka» COCTOUT U3
co/iep>kaHMsl yd4eOHOro marepuaja, B HEH OTpakeHa IOCJeA0BaTEIbHOCTh €ro
M3yUYCHHMs, pacrmpejeneHue y4eOHbIX 4YacoB [0 TeMaM M pasleiiaM, TeMaThKa
pedepatoB (A0KIaA0B), BUIBI CAMOCTOATENIBHBIX Pa0OT € Y4YEeTOM CHerudUKU
MIPOTpaMMbl MOJITOTOBKHU CHEIUAMCTOB CPEIHETO 3BEHA CHEIUAIbHOCTH CPEHEro
poQeCCHOHATEHOTO 00pa3oBaHusl TexHonorudeckoro npoduia21.02.05 3emenbHo-
MMYIIECTBEHHBIE OTHOILICHHS.



1.2. OO0mas xapakTepuCTHKA Y4eOHOI0 npeamera

VyueonsiiinpeametOVYIL.04Y  «Maremarukanssusiercs  GyHAaMEHTAIbHBIM
00111e00pa30BaTEeNbHBIM MPEAMETOM CO CIOXKUBIIUMCS YCTOMYUBBIM COJIEPKAHUEM U
0o0muUMH TPeOOBAHUSMHU K TTOJATOTOBKE O0YYaIOIINXCS.

B mnpodeccuoHanbHBIX 00pa30BaTENbHBIX OpPraHU3alUAX, PpPEaTU3YIOIUX
o0pa3oBaTeNbHYIO MPOrpaMMy CPEeIHEro O0IIero 00pa3oBaHus B Mpe/eaax OCBOCHUS
OIIOIT CIIO na 0a3e OCHOBHOTO 00IIEro OOpa30BaHUSA, H3yYECHUE MaTEMaTHKU
UMEET CBOM OCOOEGHHOCTH B 3aBUCHUMOCTH OT MpodmiIs MNpoPecCHOHATHHOTO
oOpa3oBaHUs.

[Tpu ocBoenun npodeccuit CIIO u cnenmanbrocTedt CITIO TEXHOIOTHYECKOTO
npo@uist TpoQecCHOHANBHOTO 00pa3oBaHUs MaTeMaTUKa u3ydaercs Ooiiee
yIayOJeHHO, Kak MNpOQUIbHBIA y4eOHBIMIPEIMET, YYUTHIBAIOUUMN CIELUPUKY
OCBamBaeMbIX NMPOGECCUil WK CIeIHMATIbHOCTEH.

OT0 BBIpakaeTCsl B COJACPNKAHUU OOYUYEHUs, KOJIMYECTBE YaCOB, BBIIEISIEMbIX
Ha HU3Y4YCHHUE OTHEIBHBIX TEM MPOrpaMMbl, TJIyOMHE HMX OCBOCHUS CTYyJIECHTAMH,
o0beMe W  XapakTepe MPaKTHUYECKUX  3aHATHH, BHJIAaX  BHEAYyJAUTOPHOU
CaMOCTOSTENIbHON paOOThI CTYICHTOB.

OO0mue 1nenu U3y4eHUs: MaTEeMAaTUKU TPAIUIIMOHHO PEAU3YIOTCS B YEThIpEX
HaIpaBJICHUSX:

1) obmiee npeacTaBiaeHrue 00 UACSIX U METOIaX MAaTEMAaTHKH;

2) UHTEJUIEKTYyaJIbHOE Pa3BUTHUE;

3) oBiaseHre HEOOXOAMMBIMI KOHKPETHBIMH 3HAHUSIMU U YMCHUSIMU;

4) BoCcIIUTaTEILHOE BO3/ICICTBHUE.

[Tpodunuzanus menet MareMaTH4eCKOro oOpa3oBaHus OTPaXKaeTcsi Ha BHIOOPE
OPUOPUTETOB B OpraHM3allMi y4eOHOW JeATeNbHOCTH oOydarommxcs. s
TEXHOJIOTUYECKOro Mpoduist npodecCHOHANTBHOTO 00pa3oBaHMs BBIOOp IIejei
CMEIIaeTcsl B MParMaTHYECKOM HAIPaBICHUU, MPENyCMaTPUBAIOIIEM YCUJICHUE U
pacIIMpeHnue MPUKIATHOTO XapaKTepa U3YYCHHUS MAaTEMaTHUKH, MPEUMYIIECTBEHHOM
OpHEHTAIIMY Ha aITOPUTMHYECKUI CTHIIb IO3HABATEIBHON JESTEIHHOCTH.

WN3yyenue  maTreMaTWKu  Kak  NOpopMIBHOTO  0O0IIeo0pa3oBaTeIbLHOTO
y4eOHOTONpEeAMETa, YUYUTHIBAIOMIETO CHENU(PUKY OCBAMBAEMBIX CTYJACHTaAMHU
npodeccuit CITO mmm cnenmansaoctu CIIO, obecnieunBaeTcs:

* BLIOOPOM PA3IMYHBIX ITOIX0I0B K BBEICHHIO OCHOBHBIX TIOHSTHIA,

* (opMupoBaHMEM CHUCTEMbl Yy4e€OHBIX 3aJaHui, 00ECTICUMBAIOIINX
3¢ (PEeKTUBHOE OCYIIIECTBICHUE BEIOPAHHBIX IIEJIEBBIX YCTAaHOBOK;

* o0oramieHueM CreKkTpa CTUiIe ydeOHOU NesATeTbHOCTH 3a CUET COTJIaCOBAHUS
C BEIYIIMMH JACATCIBPHOCTHBIMU XapaKTECPUCTHKAMU BBIOPAHHOW CHCITHAIBHOCTH
cpeaHero  npoecCMOHANIBHOTO  00pa30BaHMS  TEXHOJIOTHYECKOTOo  TPOoQuis
21.02.053eMenbHO-UMYIIECTBEHHBIE OTHOIICHUSI.

Taxkum o0pazoM, peanuzaiusi COACpPKAHUS YU4EOHOTO MpeaMETa OPUCHTUPYET
Ha TPUOPUTETHYIO POJb TPOILECCYATbHBIX XapaKTEPUCTUK Y4YCOHOW paboThI,
3aBUCAIMX OT Tpoduiiss MpPoPecCHOHATLHOTO 00pa3oBaHUs, TOJYYCHHS OIbITa
WCIIOJIb30BAaHUSI MATEMAaTHKHA B COJIEPXKATEIbHBIX M TPO(ECCHOHATBFHO 3HAYUMBIX
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CUTyallusiXx IO CpaBHEHHIO C (OpMaiIbHO-ypPOBHEBBIMH  PE3yJIbTATUBHBIMU
XapaKTepUCTUKAMU O0y4YECHHUSI.

Copeprkanue yueOHOro npeameTa pa3padboTaHO B COOTBETCTBUU C OCHOBHBIMU
coJiepKaTeIbHBIMU JTMHUSIMU 00Y4YEeHUS] MaTEMaTHKE:

- anreOpanyeckas JMHUS, BKIIOYAIONIAasi CUCTEMATU3aIMI0 CBEICHHUM O Ynciiax;
U3y4YEeHHE HOBBIX U 0000IIEHUE paHee N3YUCHHBIX Onepalnii (BO3BEJCHUE B CTEIICHbD,
U3BJICUEHUE KOpHS, JorapuMHUpOBaHUE, CUHYC, KOCHHYC, TAHTE€HC, KOTAHTEHC W
oOpaTHbIE K HHM); M3Y4YCHHE HOBBIX BHJIOB YHCIOBBIX BBIPOXKEHUH U (QOPMYI;
COBEpIICHCTBOBAHNE TMPAKTUYECKUX HABBIKOB W BBIYUCIUTEIBHON KYJIBTYPHI,
paciIMpeHre U COBEPILICHCTBOBAHHUE alredpandeckoro ammapara, copMHUpOBaHHOTO
B OCHOBHOM IIKOJIE, U €r0 MPUMEHEHHE K PEIICHUI0 MAaTEMaTHYECKUX U MPUKIIATHBIX
3ajady;

- TEOpPETUKO-QYHKIMOHAIbHAS JIMHMS, BKIIOYAION[As CHCTEMAaTH3alldI0 |
paciiipeHre CBEIEHUI O (YHKIUSAX, COBEPUICHCTBOBAHHE TpaUUECKUX YMEHHMIA;
3HAaKOMCTBO C OCHOBHBIMM HJESIMHM U METOJaMH MaTeMaTH4YeCKOro aHajlu3a B
o0beMe, TO3BOJSIOLIEM HCCIENOBaTh dJIEMEHTapHble (YHKUMM U peuiarb
npocTeiire reoMeTpuyecKue, GU3NIecKue 1 Ipyrue npuKiajHble 3a1a4u;

- JMHMS YypaBHEHHMH M HEpPaBEHCTB, OCHOBAaHHAs Ha IMOCTPOCHUHU U
HCCJIEIOBAaHUM MaTeMaTHYECKUX MOJIENEH, MepeceKaromascs ¢ aiaredpanyeckoil u
TEOPETUKO-QPYHKIIMOHAIBHON  JIMHUAMHU W BKJIIOYAlOIIas  pa3BUTHE U
COBEpIIICHCTBOBAHNWE TEXHUKU anreOpandeckux mpeoOpa3oBaHUN IS pelIeHUs
YpaBHEHHH, HEPABEHCTB M CHCTEM; (opMHpOBaHHE CIOCOOHOCTH CTPOUTH U
HCCIIEIOBaTh MPOCTEHIINEe MaTeMaTHYeCKWe MOJENH TpPHU PEHICHUH TMPHUKIaJIHBIX
3a]1a4, 3a/1a4 U3 CMEKHBIX U CIIEUATbHBIX TUCIUTUINH;

- TeoMeTpHuecKas JIMHHs, BKIIOUYAIONAs HArJsAHbIE TPEACTABICHUS O
MPOCTPAHCTBEHHBIX (UTYpax M HU3yYEHHE WX CBOWCTB, (OPMUPOBAHWE M PA3BUTHE
IPOCTPAHCTBEHHOTO  BOOOpaXXEHHs,  pa3BUTHE  CHOCOOOB  I€OMETPUYECKHUX
U3MEpPEHUH, KOOPMHATHOTO U BEKTOPHOTO METOAOB JJIsl PELIECHUS MaTeMaTUYECKUX
Y TIPUKJIAIHBIX 337124,

- CTOXaCTHYECKasl JJMHMSI, OCHOBaHHAsl Ha Pa3BUTUU KOMOWHATOPHBIX YMEHUH,
MPEJICTABICHUA O BEPOSTHOCTHO-CTATUCTUUECKUX 3aKOHOMEPHOCTSAX OKPYKAIOIIETOo
MUpa.

Nzyuenue  obmeoOpazoBaTenpbHOro  yuebHoro  mpeamera  OVIL0O4Y
«MaremaTuka» 3aBepIIaeTCs MOABEACHUEM HMTOrOB B (hOopMe DK3aMEeHa B paMKax
MIPOMEXYTOUYHOM aTTECTAallMM CTYJIEHTOB B Ipouecce ocBoeHHuss ocHOBHOU OIIOII
CIIO c nonyueHnuem cpennero oomiero oopazoanus (IITICC3).

1.3. MecTto npeamera B yueOHOM IJIAHE

Vueonsiii mpenmetOVYI1.04Y «Marematukay sBISETCS YY4€OHBIM TIPEIMETOM
oOs3aTenpbHOM TpeaMeTHOW obnactu «Martematnka u  uHpopmatukay DI'OC
CpeaHero oo01ero oopa3oBaHus.

VY4eOHsrit npenmetOVYIL.04Y «Marematukay U3y4aercs B
obmeobpazoBarensHoM mukiIe yaeOHoro twrana OITOIT CIIO ma 6a3e OCHOBHOTO
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obmiero oOpa3zoBaHus ¢ ToJydeHHeM cpeaHero obmero oopaszoanus (IITICC3) mo
CHEIMATILHOCTH CPEIHET0 MPOQPECCHOHATBHOTO 00pa30BaHUsl TEXHOJOTHYECKOTO
npoduiisa 21.02.053emenbHO-UMYIIECTBEHHbIE OTHOLIICHUS.

B yue6nom mumane [MIICC3 no cnenuanbHOCTH CpeAHEro npodhecCuoHaIbHOTO
oOpazoBanusi TexHosorudeckoro mnpoduis 21.02.053emenbHO-UMYIIECTBEHHBIE
oTHouIeHusiMecTo ydeOHoro mnpenmeraOVYIL.04Y «Marematuka» — B COCTaBe
00111€00pa30BaTeNIbHBIX YYEOHBIX JUCHUIUIUNH, (POPMHUPYEMBIX M3 00s3aTEIBHBIX
npenMeTHbix obnactelr ®I'OC cpennero obiiero oOpa3zoBaHusl, s CIEIIUATBHOCTEH
CIIO texnomornaeckoro npodusis mpodeccuoHanTbHOTO 00pa30BaHMs.

1.4. Pe3yJIBTaTLI 0CBOCHMSA y‘lEﬁHOFO npeamera— JUIHOCTHBIC,
MeETalpeaAMETHLIC, IPEIMETHLIC

OcBoeHue cojaepkaHusi yuyeOHoOro mnpeamera «Maremaruka» oOecreunBaeT
JTOCTHKEHHE CTYIEHTAMMU CIEAYIOIINX pPe3yabmamos:
* IUYHOCHHDBIX:

— POCCHMCKYIO I'DAXKJIAHCKYIO MJIEHTHYHOCTb, NATPUOTU3M, YBAXKEHHE K CBOEMY
Hapoay, 4YyBCTBAa OTBETCTBEHHOCTH Itepel PonuHON, TOPAOCTH 3a CBOM Kpaid, CBOIO
Poauny, mpouuioe n HacTosiliee MHOTOHAILIMOHAIBLHOTO Hapoja Poccum, yBakeHue
roCyJIapCTBEHHBIX CUMBOJIOB (Tep0, ¢iar, TMMH);

— TPAKIAHCKYIO MO3UIUIO KaK aKTUBHOTO U OTBETCTBEHHOT'O WIEHA POCCUIICKOTO
oOlIecTBa, OCO3HAIOIIET0 CBOM KOHCTUTYIIMOHHBIE TIpaBa M  OOS3aHHOCTH,
YB@)XAIOIIEr0 3aKOH U MpPaBOMOPSIOK, O0JaJaroIIero 4YyBCTBOM COOCTBEHHOTO
JOCTOMHCTBA, OCO3HAHHO NPUHUMAIOLIETO TPAaJULMOHHBIE HALUOHAIBHBIE W
oO11eyeoBeyecKrne T'yMaHUCTHUECKHE U IEMOKPAaTHUECKHUE IEHHOCTH;

— TOTOBHOCTb K CIIy’)KeHHI0 OTE4eCTBY, €ro 3allnTE;

— c(opMUPOBAaHHOCTb MHUPOBO33PEHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHs HAyKH W OOIIECTBEHHOW MPAKTHKH, OCHOBAaHHOTO Ha JUajore
KYyJbTYp, a TAKXKE Pa3au4HbIX (POpM OOLIECTBEHHOI'O CO3HAHUS, OCO3HAHHE CBOETO
MeCTa B MOJMKYJIBTYPHOM MHPE;

— c(hOpPMHUPOBAHHOCTh OCHOB CaMOPAa3BUTHsI U CAMOBOCIIUTAHUS B COOTBETCTBUU
c oOlIeYeOBeUYeCKUMU LIEHHOCTSIMH M HJAeajlaMH  TPa)KIaHCKOrO O0OIecTBa;
TOTOBHOCTh M CIIOCOOHOCTh K CaMOCTOSITEIbHOM, TBOPYECKOM M OTBETCTBEHHOM
NEeSATENbHOCTH;

— TOJICPAHTHOE CO3HAHHWE U MOBEJEHUE B MOJUKYJIBTYPHOM MHUPE, TOTOBHOCTh U
CIOCOOHOCTh ~ BECTHM AMAIOr C JAPYTUMM  JIIOJBMH, JIOCTUTaTh B  HEM
B3aMMONOHUMAaHUs, HAXOAUTh OOIIME LEI W COTPYAHUYATh AJIA UX JOCTHXKECHHS,
CIOCOOHOCTh ~ MPOTHUBOCTOSATH  MJEOJOTMU  JKCTPEMH3Ma,  HAIMOHAJIU3Ma,
KceHopoOuu, AUCKPUMHMHALMKM IO  COLMAIbHBIM, PEJIUTHO3HBIM, PaCOBBIM,
HallMOHAJIbHBIM [TPU3HAKAM U JIPYTUM HETaTUBHBIM COLIMAJIBHBIM SIBIICHUSM;

— HaBBIKM COTPYJAHHMYECTBA CO CBEPCTHUKAMH, IE€TbMHM MIIAQJILIEr0 BO3pacTa,
B3pOCIBIMH B 0Opa3oBaTeNbHOM,  OOIIECTBEHHO  TMOJIE3HOW,  y4eOHO-
UCCIIEI0BATEIBCKOM, IPOEKTHON U APYTUX BUJIAX NEATECIBHOCTH;

— HpPaBCTBECHHOE  CO3HAaHME M  IOBEJICHHE HAa  OCHOBE  YCBOCHHSA
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00IIIeYEeIIOBEYECKUX IIEHHOCTEH;

— TOTOBHOCTbH U CIIOCOOHOCTH K 00pa30BaHMIO, B TOM YHUCJIE CaMOOOpPa30BaHUIO,
HAa TPOTSDKEHMM BCEH JKU3HM;, CO3HATEIBHOE OTHOIICHHE K HENpPephIBHOMY
00pa30BaHMIO KaK YCJOBHUIO YCHENTHOW MNpodecCHOHANIbHOW H OOIEeCTBEHHOU
NEeSITENbHOCTH;

— OCTETUYECKOE OTHOIICHHE K MHpPY, BKIIOYAsl 3CTETUKY ObITa, HAYYHOIO WU
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, OOIIECTBEHHBIX OTHOIICHUH;

— TPUHATHE U PEATU3aIUIO IEHHOCTEN 3I0pOBOT0 U 0€30MacHOro 00pasa KHU3HH,
NOTPEOHOCTH B (PU3NUYECKOM CaMOCOBEpPUICHCTBOBAHWHU, 3aHSTUSAX CIIOPTUBHO-
037I0POBUTEIBHOM JESATEIBHOCTbIO, HENPUATHE BPEAHBIX TMPUBBIYEK: KYypEHUS,
yIOTPEOJICHHSI aJIKOTO0JIsl, HAPKOTUKOB;

— OepexHOe, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOLIEHUE K (U3NYECKOMY U
MICUXOJIOTUYECKOMY 3/I0POBbIO, KaK COOCTBEHHOMY, TaK WU JIPYTUX JIIOJEH, yMEHUE
OKa3bIBaTh MEPBYIO MOMOIIIb;

— OCO3HaHHBIM BBIOOP Oyaymiedl mnpodeccu W BO3MOXKHOCTEH peanu3aluu
COOCTBEHHBIX JKU3HEHHBIX TUIAHOB; OTHOLIEHUE K MPO(HEeCCUOHATBHOU JesTEIHbHOCTH
KaK BO3MO>XHOCTU y4acCTHs B PEIICHUHU JIMYHBIX, OOLIECTBEHHBIX, TOCYIaPCTBEHHBIX,
oOIIIeHAITMOHABHBIX MPOOIIEM;

— c(opMUPOBAHHOCTh HIKOJOTUYECKOTO MBIIUICHUS, TOHUMAaHUS BIUSHUS
COLIMAJIBHO-D)KOHOMHYECKUX TIPOLECCOB HA COCTOSIHUE IMPUPOJHON U COLMUATBHOU
Cpelibl; IPHOOPETEHHE OIbITa KOJIOTO-HAIIPABICHHOU JEATEIbHOCTH;

— OTBETCTBEHHOE OTHOUIEHHWE K CO3JaHUI0 CEMbH Ha OCHOBE OCO3HAHHOTO
NPUHATHUSA [IEHHOCTEW CEMEWHOM KU3HU;

* MemanpeomMemHuix:

— YMEHHE CaMOCTOSITEIIbHO ONPEAEIIATh LEH ASSITEIbHOCTH U COCTABIIATH IIIAHBI
NEATEIIbHOCTH; CAMOCTOATENIBHO OCYIIECTBIISITh, KOHTPOJIUPOBATh U KOPPEKTUPOBATH
NEeSATENbHOCTh, HCIIOJIb30BaTh BCE BO3MOXHBIE PECYpChl JUIsl  JOCTHXKEHHUS
MOCTABJICHHBIX LEJEH W peanu3aluy IJIAHOB JESATEIbHOCTH; BHIOMpATh YCHEIIHbIE
CTpaTeruu B pa3IUYHbIX CUTYaIUSX;

— yMEHUE NPOAYKTUBHO OOWIATBCA W B3aUMOJEWCTBOBATbL B MPOLECCE
COBMECTHOM AEATEIbHOCTH, YYUTHIBATH MO3UIINU JPYTUX YYACTHUKOB JIESITEIBHOCTH,
a2 exTUBHO pazpemars KOHPIUKTHI;

— BIIQJICHUE HaBbIKAMU T[IO3HABATEIIbHOW, Y4EOHO-UCCIE0BATEIIbCKON U
MPOCKTHOM JEATEIBHOCTHA, HABBIKAMHU pa3pelieHus MpoOsieM; CIOCOOHOCTh U
TOTOBHOCTh K CAMOCTOSITEJIbHOMY MOMCKY METOJOB PEIICHHS MPAKTHUYECKUX 3aj]1ad,
MIPUMEHEHUIO PA3JIMYHBIX METOJ0B TTO3HAHUS;

— TOTOBHOCTh UM  CIHOCOOHOCTh K  CaMOCTOSTEJIbHOW  WH(OpPMAIIMOHHO-
MO3HABATEJILHON JIESITEILHOCTH, BKJIIOUAs YMEHUE OPUCHTUPOBATHCA B Pa3TUUYHBIX
UCTOYHMKAX WHGOpPMAIMK, KPUTUYECKA OLCHUBATh W  HMHTEPIPETHPOBATH
uH(}OpMAIHIO, TTOIYIaeMYI0 U3 PA3TUYHBIX HCTOYHUKOB;

— yMEHHUE HCIOIbh30BaTh CPEJACTBa MH(POPMAIMOHHBIX MU KOMMYHHKAITMOHHBIX
texHosornii (manee - WKT) B pelleHHMH KOTHUTHMBHBIX, KOMMYHHKAaTHUBHBIX H
OpraHU3allMOHHBIX 33/lad C COOJIIJIGHMEM TpEeOOBaHUN HSPrOHOMHUKH, TEXHUKU



0€30MacHOCTH, TUTUEHBI, PECYPCOCOEPEKEHNS], MPABOBBIX U ITHUYECKUX HOPM, HOPM
nH()OpPMaIIMOHHOM 0€30MacHOCTH;

— YMEHHE OIpeAeisATh Ha3HAYeHWEe M (PYHKUHMM Ppa3IMYHBIX COLMAJIbHBIX
UHCTUTYTOB;

— YMEHHE CaMOCTOATENIBHO OLICHUBATH U NPUHUMATh PELICHMS, ONPEACIISIOIINE
CTPATETUIO MMOBEICHUS, C YUETOM IPaKIAHCKUX U HPABCTBEHHBIX LIEHHOCTEN;

— BJIQJICHUE SA3BIKOBBIMU CPEACTBAMM: YMEHHUE SICHO, JOTUYHO M TOYHO M3JIaraThb
CBOIO TOUYKY 3PEHHU, UCIIOIb30BATh aJ€KBATHBIE A3BIKOBBIC CPEICTBA;

— BJAJECHUE HaBbIKAMU  IIO3HABaTEJIbHON  pediekcun Kak  OCO3HaHUs
COBEpPLIAEMBIX JEWCTBUUM U MBICIUTEIBHBIX IPOLECCOB, HUX pE3yJbTaTOB W
OCHOBAHHWM, TPAHUL] CBOETO 3HAHWsS M HE3HAHWS, HOBBIX IMO3HABATEJBHBIX 3a/1a4 U
CPEACTB JUIsl UX TOCTUKEHMS;

* NPeOMEemHbIX:

— c(opMUPOBaHHOCTh MPEACTABICHUM O MaTeMaTHKEe KaK YacTh MHUPOBOMU
KyJbTYpbl 1 MECTE€ MAaTEMAaTHUKU B COBPEMEHHON LUBUIM3ALMH, CIIOCO0AX OMMCAHUSA
SABJICHUN PEaJIbHOTO MUpPA Ha MATEMATUYECKOM SI3BIKE;

— c(hOpPMHUPOBAHHOCTh MPEJICTAaBICHUA O MaTEeMAaTHUYECKUX MOHATHUAX Kak
BAKHEHIIMX MATEMaTUYECKUX MOJEIAX, [O3BOJAIOIMIMX OIMCHIBATL WU H3y4daTh
pa3Hble TMPOLECCHl W SBJIEHUSA; IIOHMMAaHUE BO3MOKHOCTH aKCHOMAaTHYECKOTO
ITIOCTPOECHUS MATEMAaTHYECKUX TEOPUH;

— BJAJCHUE METOJAMM JOKAa3aTeNbCTB M AJITOPUTMOB pEIICHHUS, YMEHUE HX
MIPUMEHSTH, TPOBOJIUTH TOKA3ATENbHBIE PACCYKICHHUS B XOJI€ PEUIECHUS 3a/a4;

— BJAJACHUE  CTAaHAAPTHBIMU  [PUEMAaMU  PELICHUS  PAlMOHAIBHBIX U
VppalOHAIbHBIX, II0KA3aTEJIbHBIX, CTEIIEHHBIX, TPUTOHOMETPUYECKUX YPABHEHUU U
HEPABEHCTB, UX CUCTEM; UCIIOJIb30BAHUE I'OTOBBIX KOMIIBIOTEPHBIX POrpamMM, B TOM
yuciae JUIA MOWCKAa IIyTH PEIICHUS W WUIKOCTPAlUHd pELICHUs YPaBHEHUN U
HEPABEHCTB;

— c(opMuUpOBaHHOCTH IIPEACTABICHAN 00 OCHOBHBIX MTOHATHSX
MaTEMaTUYECKOTO aHAJIN3a;

— BJAQJCHUE OCHOBHBIMM TOHSTHUSAMHM O IUIOCKMUX M MPOCTPAHCTBEHHBIX
reoMeTpUUYeCcKux (Urypax, UX OCHOBHBIX CBOMCTBax; C(POPMUPOBAHHOCTb YMEHHMSI
pacro3HaBaTh reoMeTprudeckue (PUrypbl Ha YepTekax, MOJEISIX U B PEaIbHOM MUDE;
MPUMEHEHNE U3YUYEHHBIX CBOWCTB I€OMETPUYECKHX (puryp u (Gpopmys ais pelieHus
reOMETPUYECKHX 3a1a4 U 3a7a4 C IPAKTUYECKUM COACPIKAHUEM;

— c(opMUPOBaHHOCTh MPEJCTABICHUN O NpOLECcCaX U SABJICHUSIX, UMEIOIINX
BEPOSATHOCTHBIA XapaKTep, CTATHCTUYECKUX 3aKOHOMEPHOCTSAX B PEATBHOM MUDE,
OCHOBHBIX NOHATHUAX DJIEMEHTAPHOW TEOPUM BEPOSATHOCTEH; YMEHUU HAXOAUTHh U
OLICHMBATh BEPOSITHOCTH HACTYIUJICHUS COOBITUH B MPOCTEHIIMX MNPAKTHUYECKHUX
CUTyalUsX U OCHOBHBIC XapaKTEPUCTUKHU CIy4YalHbIX BEJINYNH;

— BJIQJICHUE HABBIKAMH HCIOJIb30BAHMS F'OTOBBIX KOMIIBIOTEPHBIX IPOIPAMM IPH
pelLIeHnH 3a1a4;

— chOpMUPOBAHHOCTh MPEICTaBICHUM O HEOOXOAMMOCTH JOKa3aTeNIbCTB IMpHU
00OCHOBaHMU MAaTEMaTUYECKUX YTBEPHKACHUU M POJIM aKCMOMATHKU B IPOBENECHUU
JNENYKTUBHBIX PACCyXKICHUM;



— chOpMUPOBAHHOCTh MOHATHMHOIO ammapaTra Mo OCHOBHBIM pa3zfeliaM Kypca
MaTE€MaTUKH; 3HAHUH OCHOBHBIX T€OpeM, (OPMYJ U YMEHUS UX MPUMEHATh, YMEHUS
JI0Ka3bIBATh TEOPEMbI U HAXOJUTh HECTAHAAPTHBIE CIIOCOOBI PEIICHHUS 3a/a4;

— c(opMUpPOBaHHOCTh YMEHUN MOJIEIMPOBATH PEabHbIE CUTYAIlUH, UCCIIEI0BAThH
ITIOCTPOEHHBIE MOJIENIN, UHTEPIIPETUPOBATH IOJYYEHHBIN PE3yJIbTAaT;

— c(hOpPMUPOBAHHOCTD IIPEACTABICHAN 00 OCHOBHBIX TTOHSATHUSX
MaTeMaTHYECKOr0 aHaldu3a M UX CBOWCTBAaX, BIAJECHUE YMEHHEM XapaKTepHU30BaATh
noBefieHre QYHKIUMA, UCTIOIb30BaHUE MOTYUYEHHBIX 3HAHUU JIJIs1 OMMCAHUS U aHaIu3a
peanbHbIX 3aBUCUMOCTEN;

— BJQJICHUE YMEHHSMHU COCTABJIEHUS BEPOSITHOCTHBIX MOJEIEW IO YCIOBHIO
3a/layd U BBIYMCIIEHUS BEPOSITHOCTH HACTYIUIEHUS COOBITHA, B TOM YHCIIE C
npuMeHeHueM (popMys1 KOMOMHATOPUKU U OCHOBHBIX TEOPEM TEOPUU BEPOSATHOCTEM;
VCCIIEIOBAHUS CIIyYalHBIX BEJIMYUH 110 UX PACIIPEICICHUIO.

* JIMYHOCHHBIX PE3YIbMAM 06 60CRUMAMENbHOU RPOZPAMMDbL

— JIP 1 Oco3Hnaromuii ce0st TpaXAaHMHOM U 3alIUTHUKOM BEJIMKOW CTPaHBI,

— JIP 2 TlposBnstomiunii akTUBHYIO TPayKJaHCKYIO MO3ULNI0, JEMOHCTPUPYIOLIUN
IIPUBEPKEHHOCTh  MPUHLUMIAM  YECTHOCTH,  IOPAJOYHOCTH,  OTKPBITOCTH,
DKOHOMHUYECKHA AKTUBHBIA M YYaCTBYIOIIMM B CTYACHUECKOM WU TEPPUTOPUATBLHOM
CaMOYIIPaBJIEHWH, B TOM 4YHUCJIE Ha YCJIOBHUSX JOOPOBOJIBYECTBA, MPOJYKTUBHO
B3aUMOJICUCTBYIOIIMA M yYacTBYIOIIUM B  JICSITEIBHOCTH  OOIIECTBEHHBIX
OpraHu3aluii;

— JIP 3 CoOmrogaromuii  HOpPMBI  MPaBOMOpPsJKa, CIEAYIOUUNA  HaeanaMm
IrpaXIaHCKOTO 00IecTBa, oOecrieueHus 0e30MacHOCTH, MPaB U CBOOOA TpakaaH
Poccun. JlosnmpHBIM K yCTaHOBKaM M TMPOSIBICHUSM MPEACTABUTENECH CYOKYyIbTYD,
OTVIMYAKOIIUNA HMX OT TIPYyNH C JAECTPYKTUBHBIM M JI€BUAHTHBIM IIOBEICHHUEM.
JIEMOHCTPUPYIOIIMM HENPUITUE W NPEAYNPEKAAOMMNNA  COLUUAIBHO OMNAacHOE
MOBEJAEHUE OKPYKAIOIIUX;

— JIP 4 TlposBnstomvii ¥ JAEMOHCTPUPYIOIIMI YBaAXKEHUE K JIOAAM TpYy.a,
OCO3HAIOUIMN LIEHHOCTh COOCTBEHHOro Tpyaa. Crpemsamuiicas K (GOpMHPOBAHUIO B
CETEBOI cpefie JIMYHOCTHO M MPOPECCHOHAIBHOIO KOHCTPYKTUBHOIO «IIHU(PPOBOIrO
ciena;

— JIP 5 [IeMOHCTpUpYIOIIMM  NPUBEPKEHHOCTH K  POXHOW  KYJBTYpE,
HCTOPUYECKOW NaMsATH Ha OcHOBe J0OBM K Poaune, pogHoMy Hapony, Majoi
pOAMHE, TPUHATHIO TPAJUIMOHHBIX LEHHOCTEHW MHOTOHAUMOHAIBHOTO Hapoja
Poccny;

— JIP 6 TlposBnstomiuii yBaK€HHE K JIIOJIIM CTApUIErO MOKOJEHUS U TOTOBHOCTh
K YYaCTHIO B COUMAIIbHOW MOJAEPKKE U BOJOHTEPCKUX JABUKECHHUSX;

— JIP 7 Oco3Haronmii  NPUOPUTETHYKD  LEHHOCTh  JIMYHOCTH  YEJIOBEKA;
YBaXAIOMUNA COOCTBEHHYIO M UYXYH YHUKAJIBHOCTh B PA3JIMYHBIX CUTYaIHsIX, BO
Bcex (hopMax W BUJAX ESATEIbHOCTH;

— JIP 8 IlposBnsitomivii U JEMOHCTPUPYIOUIUMNA YBa)XEHUE K MPEICTABUTEISAM
Pa3IUYHBIX ATHOKYJIBTYPHBIX, COIMAIBHBIX, KOH(PECCHOHAIBHBIX W WHBIX TPYMII.
ConpryacTHbIE K COXPAHEHUIO, MPEYMHOXKEHUIO M TPAHCISALHMM KYJBTYPHBIX
TPaaUUNNA U LIECHHOCTEN MHOTOHAIIMOHAIBHOTO POCCUICKOTO TOCYAapCTBA;
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— JIP9 CoOmoparomuii # nOponaraHAupyOIMKA TpaBWia 3J0POBOTO U
Oe3omacHoro obpasa KU3HH, CIOPTa; MPEAYNPEKIAIONIMN JTHOO0 MPeo0JICBAIOIINMA
3aBUCHUMOCTH OT ajJIKOTroJis, Tabaka, MCUXOAKTHBHBIX BEIIECTB, a3apTHBIX WUTP U T.1.
CoxpaHsSOMMUNA TMCUXOJOTHYECKYI0 YCTOMYMBOCTh B CHUTYaTUBHO CIIOXKHBIX WJIH
CTPEMUTEIBLHO MEHSIOIIUXCS CUTYaIIUIX;

— JIP 103a0oTsmmiicss 0 3alIUTe OKPYKAIOIIEH Cpeibl, COOCTBEHHON U Yy»KOH
0€30MMacHOCTH, B TOM YHUCJIE U(POBOH;

— JIP 111IposBrsromuii yBa)K€HHE K JCTETUYECKUM IIEHHOCTSIM, OOJagaroniuii
OCHOBAaMH 3CTETUYECKOUN KYJIbTYpHI;

— JIP 121IpuHuMaromuii ceMelHbI€ 1IEHHOCTHU, TOTOBBIM K CO3/IaHUIO CEMbU U
BOCIIMUTAHUIO JIETE€W; JIEMOHCTPUPYIOIINM HENPUSTHE HACWIIUS B CEMbE, yXOJa OT
POAUTENBCKOM OTBETCTBEHHOCTH, OTKa3a OT OTHOIIEHHWW CO CBOMMHM JETBMHU M UX
(PMHAHCOBOTO CO/IEPKAHUS.

1.5. KoJmn4yecTBO 4aCOB Ha 0CBOEeHHUE padoyeil MPOrpaMMbl y4eOHOT 0
npeaMera
KonmdecTBo 4WacoB Ha OCBOEHHE MporpaMMbl ydeOHoro mpeamera- 309
4acoB, B TOM YHCIIE:
00s3aTeNIbHON ayAUTOPHON y4eOHOM Harpy3ku oOy4aromierocs -211 4acos;
CaMOCTOATENBHOM paboThl oOyyaronierocs- 98 yacos.

1.6. U3meHeHusi, BHeCEHHbIE B pa004yyl0 MPOrpaMmy Mo CPaBHEHUIO C
IIpumepHoii mporpammoii mo OO
CoxkpaleHsl 00beM 4acoOB ayIUTOPHOW U CaMOCTOSITENIbHOM paOOThl C LEJBIO
WHTEHCHU(PHUKAIMN TPO(HEecCHOHATFHOW TOATOTOBKM B paMKaxX €€ HMHTErpaluu ¢
00111€00pa30BaTEILHON MOITOTOBKOM.
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2. CTPYKTYPA U COAEPXKAHUE YYEBHOI'O IPEJIMETA

OVIL.04Y <MATEMATHUKA»

2.1. O0bem yueOHOro npeaMera M BUAbI Y4eOHOU padoThl

Bup y4eOHoii padoTsbl O0bem yacoB
MakcuMmanbHasi yueOHasi HAarpy3ka (Bcero) 309
O0s13aTesibHasi ayIMTOPHasi yueOHasi HAarpy3Ka (Bcero) 211
B TOM YHCJIE:
Jlexuuu, ypoku 104
PAKTHYECKUE 3aHATHUS 107
1abopaTopHbIE 3aHATUS -
KOHTPOJIbHBIE pa0OThI -
CamocrosiTesibHasi paboTa o0yyariuerocs (Bcero) 98
B TOM YHUCJIE: 41
npopaboTka y4eOHOM JHUTEepaTypbl, KOHCIEKTbl IO H3y4aeMoM
TEME
peuieHre 3aia4 1o u3y4yaeMou Teme 35
MOATOTOBKA BBICTYIUIEHMH 10 3aJaHHbIM TEMaM JIOKJIAJIOB, 22
pedepartos u np.
[IpomexyTouHas aTTecTanus B hopme IK3AMEHA( 1, 2 cemecTpbl)
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2.2. TemaTu4yeckuii JIaH U coaep:xkanue yaeoOHoro npeameraO¥yYIL.04yY «MaremaTtuka

HaumenoBanue | Coaepxanue yueOHOro MaTrepualia, JJadopaTopHabie padoThl U NPAKTHYECKHE Oo6bem YpoBeHsb
pa3esioB U TeM 3aHSITHSI, CAMOCTOSITEJIbHAS Pad0Ta 00yYAIOIMXCSI(eC/iu nPedyCMOmpeHbl) 4acoB O0CBOEHMSI
1 2 3 4
BBenenne 2 1
MartemMaTtuka B Hayke, TEXHHKE, IKOHOMHKE, WH(DOPMAIMOHHBIX TEXHOJOTHUSAX U 2
BBenenne MPaKTUYECKON AesATenbHOCTU. Llenn u 3agaun u3y4eHus MaTeEMaTUKU IIPU OCBOEHUU
npodeccuii CITO u cnenmansHocteit CIT0O.
Pa3znea 1. 1. Aareopa 41
Conepskanue yueOHOr0 MaTepHuaJia 8 1,2,3
Tema 1.1. Llenble v panuoHalbHble yKcaa. JledCTBUTENbHBIE Yicaa. [Ipubnudicennule 4
PazBurHe svruucaenusi. Komnnexcunuvle uucna.
MOHSITHS O IpakTyeckune 3aHATHUSA 4
qHeiIe Apudmernueckue ACHUCTBUS HaJ YHUCIIAMH, HAXOXJIEHUE MPUOIUKEHHBIX 3HAYCHUM
BEJIMYMH U TIOTPEIIHOCTEN BBIYUCICHUHN (A0COIIOTHON U OTHOCUTEIIBHOM), CpaBHEHHUE
YUCJIOBBIX BBIPAKCHUI.
Coaep:xaHue yueOHOT0 MaTepuajia 33 1,2,3
Kopuu u crenenun. KopHu HaTypallbHOM CTENEHH U3 YMCla U UX cBOMcTBa. CTeneHu 8
Tema 1.2. C PalMOHATLHBIMU TOKA3aTEIAMH, UX cBolictBa. CTENEHU C JIEMUCTBUTEIbHBIMU
KopHu, nokazaressiMu. Cgoticmea cmenenu ¢ 0eticmeumelbHblM NOKA3AmMeNeM.
CTeleHH I Jlorapu¢pm. Jlorapubm uyucina. OcHOBHOE JIOFapHg)MI/ILI?CKOC TOXIECTBO.
forapudMbI JlecsaTnunbie U HaTypanbHble jorapudmsel. [IpaBuna geiicTBuil ¢ jorapudpmMamu.
[Iepexo1 K HOBOMY OCHOBAHHIO.
IIpeoOpa3zoBanue ajnredopandeckux BbipaxeHnuii. [I[peoOpazoBaHue panvoHaIbHbIX,
UppaIMOHATBHBIX CTEIIEHHBIX, MOKA3aTEIbHBIX U JIOTapU(OMUUYECKUX BBIPAYKECHUI.
IIpakTHyeckune 3aHATHS 12
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Brruncienne n cpaBHEHUE KOpHEN. BBITTONIHEHNE pacyeToB ¢ pagukanamu. Pemenue
UppalMOHAIBHBIX ypaBHEHUH. Haxox1eHne 3Ha4eHul CTENEHEH C palrOHAaJIbHBIMU
nokasaresnsamu. CpaBHeHue crerneHed. IpeoOpa3zoBaHusi BbIpaKE€HUN, COIAEPKAIINUX
cTerneHy. Pemenune noka3areabHbIX YPaBHEHUN.

Pemenne mpukimamaeix 3agad.  HaxoxnaeHnwe 3HadeHuid  Jorapudma 110
IIPOU3BOJIBHOMY OCHOBaHMIO. Ilepexonq oOT OAHOro OCHOBaHHA K JAPYIOMY.
Beruncnenne u cpaBHeHue sorapupmoB. JlorapupmupoBaHue U MOTEHIMPOBAHUE

BBIPAKCHUM.
[Ipubnv>keHHbIE BBIYKMCICHUS W pEIICHHUS NPUKIAJHBIX 3a1ad. PerieHue
Jorapu(MUYECKUX YPaBHEHHIA.
CamocrosiTesibHAsA pa0d0Ta 00yYAKOIINXCH 13
- [IpopaboTka yueOHOI TUTEepaTyphl, KOHCIIEKTA 110 U3y4aeMOH TEME;
- Pemienue 3aga4 no nuzydyaemMom Teme.
- [TonroroBka noknanaoB Ha TeMbl «HenpepriBHBIE 1poOn», «[IpuMeHeHne clIoKHbIX
MPOLIEHTOB B SKOHOMUYECKUX pacueTax»
Pa3nea 2. OCHOBBI TPUTOHOMETPHUH 36
Conepxkanue yueOHOro MaTepuaJia 4 1,2,3
Tema Panuannas mepa yrma. BpamarensHoe aBukeHne. CHHYC, KOCHUHYC, TaHT€HC M 2
2.1.0cHOBHBIE | KOTAHIE€HC YHCIIA.
MOHATHA IIpakTHyeckue 3aHATHS 2
PanmaHHbI METOJT M3MEPEHHUS YIJIOB BPAIIEHUS! U CBA3b C IPaJyCHON MEpOH.
Tema 2.2. Conepskanue yueOHOr0 MaTepuaJia 4 1,2,3
OcHoBHBIE ®opmyinbl npuBeaeHus. Dopmysbl ciaoxkeHus. DPopMynbl  yaBoeHUus Dopmynsi 2
TPUTOHOMETPH | NOJIOBUHHO20 Yella.
yeckKue IpakTHyeckune 3aHATHUSA 2
TOKIECTBA OCHOBHBIE TPUTOHOMETPUUECKHE TOXKIECTBA, POPMYJIIbI CIOKEHUS, YABOCHHUS.
Tema 2.3. Conepikanue y4eOHOr0 MaTepuaJia 4 1,2,3
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IIpeodpazoBanm | [IpeobpazoBanne CcyMMbl TPUTOHOMETPUYECKUX (YHKIUH B TPOU3BEICHUE U 2
sl IPOCTEHINMX | IPOU3BEACHUA B CyMMY. Buwipasicenue mpueconomempuieckux @yHKyuti uepes
TPUTOHOMETPH | MAH2EHC NOJOGUHHO20 AP2YMEHMA.
YeCKHX IpakTyeckue 3aHATHS 2
BbIpa:keHuit | [IpeoOpa3zoBaHue CyMMblI TPUTOHOMETPUYECKHX (YHKIMHA B TPOU3BEACHUE,
npeoOpa3zoBaHue MPOU3BEICHUS TPUTOHOMETPUUYECKUX (DYHKIIMI B CYMMY.
Conep:kanue yueOHOr0 MaTepuaJia 24 1,2,3
[IpocTeiliue TPUroHOMETPUUECKUE YpaBHEHUS. [Ipocmetiwiue mpueonomempuieckue 6
Hepasencmaa.
Tema 2.4.
OO6paTHbIe TpUroHOMETpUYECKHE QYHKIIMU. APKCUHYC, ADKKOCUHYC, aDKTAHT€HC
Tpuronomerpu
qecKe HpaKTlfqecmae 3aHATHUSA 6
ypaBHeHHS! 1 [IpocTeiiliue TPUTOHOMETPUYECKUE YypaBHEHUS U HepaBeHcTBAa. (OOpaTHbIe
HepaBeHCTBa TPUTOHOMETPUUECKHE PYHKIIMN: apKCUHYC, ApKKOCUHYC, apKTAHTEHC.
CamocrosiTesibHAs padoTa 00y4AOIINXCH 12
- [IpopaboTka yueOHO# TuTepaTyphl, KOHCIIEKTA 10 U3y4aeMOl TEME;
- Pemienue 3aga4 no uzyyaemom Teme.
Pa3znean 3. DYyHKIUU, UX CBOMCTBA U rpaduxu 24
Conepkanue yueOHOr0 MaTepHuaJia 6 1,2,3
@Oyuknuu. OO0nacTh OMpeACCHUST W MHOXXECTBO 3HaueHWM; rpaduk QyHKIUU, 2
nocTpoeHue rpad@ukoB GyHKUUN, 3aJaHHBIX PA3IMYHBIMUA CTIOCOOAMH.
Tema 3.1. CeoiictBa ¢GyHkuMH. MOHOTOHHOCTb, YE€THOCTb, HEUETHOCTh, OTPAHUYEHHOCTD,

DYyHKIUH, UX
CBONICTBA "
rpadpuxu

NEPUOANYHOCTh. [IpOMEXYTKHM BO3pacTaHWs W yOBIBaHWs, HaWOOJbINEE W
HauMCHbBIIIEe 3HAYCHWS, TOUYKH OSKCTpeMyma. [paduueckas WHTEpHpeTaIus.
[Tpumepsl QYHKIIMOHAIBHBIX 3aBUCUMOCTEH B PEANbHBIX IPOIECCaX M SBICHUSIX.
Apudmernueckue omeparuu Haa (QyHkiusMu. CrnoxkHas QyHKIUS (KOMITO3UIIHS).
Ilouamue o nHenpepvignocmu hyHKyuu.

Oo0patHble dyHkuuu. Obaacme onpedeieHus U 004ACMb 3HAYEHUN O0OPAMHOLU
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Gynxyuu. I'pagux oopamnou gyuxkyuu.

IpakTnuyeckue 3aHATHS 4
[IpuMephl 3aBUCUMOCTEN MEXIY MEPEMEHHBIMU B PEAIBHBIX MPOIECCAX U3 CMEXKHBIX
muctumuinH. Onpenenenne ¢yHkuui. [loctpoenne u uteHue rpadukoB (QyHKIUH.
UccnenoBanne ¢pynkiuu. CBoiicTBa IMHEHMHON, KBAAPATUYHOU, KyCOUYHO-JIMHEWHON U
npoOHo-nmuHenHoN (yHkuuii. HenpepriBHbie U nepuoanydeckue ¢pyHkuuu. CBOMCTBA
U rpaduky cuHyca, KOCUHYyca, TaHreHca U KoraHreHca. OOpaTHble QYyHKIUUA U UX
rpaduku. OO6paTHBIE TPUTOHOMETPUYECKUE (DYHKITUH.
Tema 3.2. Conep:xanue y4e0HOr0 MaTepuaJia 18 1,2,3
Crenennsle, | Onpenenenus ¢GyHkiui, ux cBodcTBa U Tpaduku. I[IpeodpazoBanust rpadukos. 2
nokasarejbHble | [lapamienbHblil IepeHoC, CUMMETPHUSI OTHOCUTEIIBHO OCEHl KOOPJMHAT U CUMMETPUS
: OTHOCHUTEJIbHO Hayajia KOOPAWHAT, CHUMMETPHUSI OTHOCUTEIBHO MPsAMOU y = X,
Jorapugmuyec | pacTsHKEHHE U CKaTHE BOJIb OCEH KOOPAMHAT.
KHe " IIpakTyeckue 3aHATHUSA 6
Tpuronomerpu | [IpeobpazoBanus rpaduka Qyskiuu. ['apmonuueckue konebanus. I[lpuxmannbie
yecKue 3amauu. [lokaszatenbHble, JorapupMUUYECKUe, TPUTOHOMETPUUECKHE YpaBHEHHUS U
pyHkuun. HepaseHcmeda.
OoparHbie CamocrosiTeibHasA padoTa 00y4alOIIHUXCH 10
TPUIOHOMeETPH | - [IpopaboTka yueOHOM TUTEPATyphl, KOHCIIEKTA 110 U3y4aeMOU TeME;
yecKue - Pemienue 3aau no uzyyaeMou teme.
Gynxkumn - [lonrotoBka nokiana Ha Temy «CJI0KEHHE TrapMOHUYECKUX KOJIeOaHUN»
Pa3nea 4. Hauvana maremarudeckoro anaausa.MHTerpaJ u ero npuMeHenmne 62
Conepskanue yueOHOr0 MaTepHuaJia 28 1,2,3
Tema 4.1.
Hauasa IHocsienoBareIbHOCTH. CrnocoOb1 3a7jaHUS 51 CBOMCTBa YHUCIIOBBIX 14
MaTeMaTHuecko | 1ocienoBarenbHocTell. [lonamue o npedene nociedosamenvrocmu. Cyuecmeoganue
o aHAJIM3a npedeia MOHOMOHHOU  O2paHuyeHHou nociredogamenvhocmu. CyMMUpPOBaHUE

nocJje0BareabHOCTEN. beCKOHEYHO yOBbIBaroNIas reoMeTpuuecKasl Iporpeccust U ee
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CyMMa.

IpousBoanas. I[loHsTHe O mNPOU3BOAHON (YHKIMH, €€ TEOMETPUUYECKHI WU
busznyeckuit cMbIci. YpaBHEHHE KacaTenbHOHM K rpaduky ¢yHkuuu. [IpousBonHbie
CYMMBI, pa3HOCTH, ITPOU3BENECHUS, YAaCTHBIE. | [pOM3BOIHBIE OCHOBHBIX 3JIEMEHTAPHBIX
¢bynkmuii. [IpumeHeHne MPOM3BOJHONW K HCCIENOBAaHUIO (YHKIMH U MOCTPOCHHUIO
rpadukoB. Ilpouzeoonvie obpamuou yukyuu u xomnosuyuu @yuxyuu. ITpumMeps
UCIIOJIb30BAHUS IIPOM3BOJHOM  JUI  HAxXOXKJICHUS HAWIydlIero pEIICHHUsS B
OPUKIAIHBIX 3a7adyax. Bropas mnpous3BoaHas, €€ IeOMETpPUUECKUd U (PU3NUECKUil
cmblici. HaxoxaeHne cKopocTu i1 mpoliecca, 3aJaHHOro (hopMysol U rpa koM.

IIpakTyeckue 3aHATHS 14
YucnoBass MOCIENOBATEIbHOCTb, CIIOCOOBI €€ 3aJlaHusl, BBIYMCICHUS YJICHOB
nocienoBarenbHocTd. llpenen mnocnenoBarenbHOCTH. beckoHeuHo yObIBaromias
reoMeTpudeckass nporpeccus. [IpousBogHas: MEXaHWYECKMA W TE€OMETPUUYECKUU
CMBICJI IPOU3BOJHOMN. YpaBHEHUE KacaTelbHOU B 001meM Buze. [IpaBuna u popmyisl
muddepeHpoBanus,  TaONMIIA  MPOU3BOJHBIX  BJEMEHTAapHbIX  (YHKLHIA.
HccnenoBanre (yHKUIMH C TOMOLIBIO MPou3BOJAHON. HaxoxaeHue HamOosblLIero,
HAaMMEHBILIET0 3HAYEHHS] U SKCTPEMAJIbHBIX 3HAUCHUN PYHKIUU.
Conepkanue yueOHOro MaTepmaJia 34 1,2,3
IlepBooOpa3Hass u wuHTerpad. IIlpuMeHeHUE ONpPENeICHHOr0 WHTErpaia s 8
HAXOXKJEHUS TUIONIaau KpuBoJduHenHo# Tpanenuu. ®opmyna Heiorona—IJleiiOnuna.
[Tpumepsl IpUMEHEeHUsI UHTEerpaia B (PU3MKE U T€OMETPHUH.
Tema 4.2. IIpakTHyeckue 3aHATHS 8
HNurerpan u ero | Unterpan u nepBoodOpaznas. Teopema Hbtorona—IJleitonuna. Ilpumenenue
NpUMeHeHUe | UHTErpasia K BBIYUCICHUIO (DU3UYECKUX BEJIMYMH U TUIOHIAACH.

CamocrosiTeibHast padoTa 00y4arOIIMXCS 18

- [IpopaboTka yueOHOI TuTepaTyphl, KOHCIIEKTA M0 U3y4aeMOH TEME;
- Pemenue 3apa4d no usyyaemoun reme;
- [loaroroBka noknana Ha TeMy «llonsitue nuddepeHnmana u ero NPUIOKEHUSD)

17




Pa3gea S.

YPaBHeHI/ISI N HEPABCHCTBA

23

Tema.
YpaBHeHus u
HEPaBEHCTBA

Conepxkanue yueOHOr0 MaTepHuaJia

23

1,2,3

YpaBHeHMssT M CHCTeMbl YpaBHeHWi#l. PamuonanbHble, uUppaLMOHAIBHEIE,
IIOKA3aTEJIbHBIE WU TPUTOHOMETPUYECKUE YPABHEHHUS U CUCTEMBI. PaBHOCHMIBHOCTH
ypaBHEHUH, HEPABEHCTB, cucTeM. OCHOBHBIE NPUEMBI UX PELICHUS (pa3yIoKEHUE Ha
MHO>KUTEJIH, BBEJICHUE HOBBIX HEM3BECTHBIX, MOJICTAHOBKA, rpapuuecKuil METox).
HepagBencrsa. Pannonanbnsle, MppalOHaJIbHBIE, ITOKA3aTEIIbHbBIC 151
mpucoHomempuyeckue HepaBeHCTBA. OCHOBHBIE IPUEMBI UX PELICHHUS.
Hcnosb3oBanue CBOMCTB U IrpaukoB (GyHKIMHA NPH pelieHMH YPABHEHUH U
HepaBeHCTB. Meto uHTepBasioB. M300pa’keHue Ha KOOPAMHATHOW IUIOCKOCTH
MHOYKECTBA PEIICHUN YPAaBHEHUN U HEPABEHCTB C JIBYMsI IIEPEMEHHBIMUA U UX CUCTEM.
Ilpuxknagubie 3agauym [IpumeHeHHe MaTEeMAaTUYECKUX METOLOB Ui PELICHUs
COJIEprKaTENbHBIX 3a/1a4 U3 PA3IMYHBIX 00acTell HayKH U NMpakTuku. MHTeprnpeTanus
pe3yJIbTaTa, Y4eT peaIbHbIX OTPAaHUYECHUM.

IIpakTHyeckune 3aHATHS

Kopnu ypaBHenuii. PaBHocuiibHOCTh ypaBHeHMil. [IpeoOpa3oBaHue ypaBHEHUN.
OcCHOBHBIE NIPHUEMBI PELIEHNS YPABHEHUN. PellieHne cuCTEM ypaBHEHHUI.
Hcnonb3zoBanue CBOMCTB U TpapukoB (YHKUUN sl pELICHUsI YPaBHEHUH U
HEPABEHCTB.

CamocrosiTesibHAsA padoTa 00yYAKOIINXCS

- [IpopaboTka yueOHO# TuTepaTyphl, KOHCIIEKTA 10 U3y4aeMOl TeME;

- Pemrenue 3aga4 no nuzyuyaemMou Teme.

- IlogroroBka gmokmamoB Ha Temy «I'padudueckoe pemieHne ypaBHEHUUH U
HEpPABEHCTBY, «VccienoBanne ypaBHEHUN U HEPABEHCTB € IMapamMeTpoOM»

Pa3gea 6.

KomOuHaTOpHKa, CTATUCTHUKA U TEOPUSI BEPOSITHOCTEH

32

Tema 6.1.

Conep:xanue y4eOHOro Mmarepuajia

10

1,2,3
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DJIeMEeHThbI OCHOBHBIE TOHSTHS KOMOMHATOPHMKH. 3aJaddl Ha IMOJACYET YHCIa pa3MElIeHU, 6
KOMOMHATOPHMK | IEPECTAaHOBOK, coueTaHuil. Pemienune 3amau Ha mnepebop BapuantoB. Dopmyna
n ounoma Hpiorona. CBolicTBa OMHOMHUHANBHBIX Kod(duumentoB. TpeyrompHuk
[Tackans.
IpakTHyeckue 3aHATHS 4
HcTopust pa3BuTHS KOMOMHATOPUKH, TEOPHH BEPOSITHOCTEH U CTATUCTHKU M UX POJIb
B Pa3IMYHBIX cpepax desoBeuecKoi ku3HeaesTeapHocTy. [IpaBiiia koMOMHATOPUKH.
Pemenne koMOMHATOpHBIX 3a1a4. Pa3melienus, coueTanusi U epecTaHOBKU. buHom
Hrrotona u tpeyronbuuk Ilackans. [Tpuknaaasie 3a1ayn.
Conep:xanue yueOHOT0o MaTepuajia 8 1,2,3
CoObITHE, BEPOATHOCTh COOBITHS, CIOXKEHHE U YMHOKEHUE BEPOATHOCTEU. [lonamue 4
6.2. dileMeHTRI | © He3asucumocmu cobvimui. Juckpemuas cIyu4anuHas —6eluyuHd, 3aKOH —ee
Teopuu pacnpeoenenusi. Hucnogvle xapaxmepucmuku OUCKDEMHOU CIVYAUHOU BelUYUHbL.
BeposiTHOCTeii | [JoHAmue 0 3aKOHe OONLULUX HuCel.
IIpakTHyeckune 3aHATHS 4
Knaccuueckoe ormnpeneneHne BEPOSITHOCTH, CBOWCTBA BEPOSATHOCTEM, Teopema o
CyMMe BEpOATHOCTEN. Brrunciienne BepositHocTel. [Ipukitaiaele 3axaun.
Conepxkanue yueOHOro MaTepuaJia 14 1,2,3
[IpencraBnenrie  naHHBIX  (TaONUIBI, JAUArpamMMmbl, TrpaduKu), 2eHepalbHAsL 2
COBOKYNHOCM®b, 8bl00OPKA, cpedHee apupmemuyeckoe, meouana. llonsmue o 3adaqax
6.3. DNeMEHTI | v omeyiamuueckosi cmamucmuky. Pewenue npakmuyeckux 3a0au ¢ npumeHeHuem
MATEMATHICCKO | goposmuocmmubix menodos.
U CTATUCTHKM | TThakTHyeckne 3aHATHS 2
[IpencraBnenne ynciaoBbIx HaHHbIX. [IpyuKIagHbIe 3a1a4u.
CamocrosiTeibHast padoTa 00y4arOIIMXCs 10

- [IpopaboTka yueOHOM 1uTepaTypbl, KOHCIIEKTA M0 U3y4aeMOH TEME;
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- Pemienue 3aga4 no nuzydyaemou Teme.
- IloarotoBka noknagoB Ha TeMbl «CpelHHE 3HAUYEHHS] U WX IPUMEHEHHUE B
CTaTUCTUKEY», «CXeMbl HOBTOPHBIX UCTIbITAHUN bepHymny»

Pa3znen 7

I'eomerpus

Tema 7.1.
IIpsimble u
IUVIOCKOCTH B
NPOCTPAHCTBE

Conep:xanue y4eOHOIro MaTepualia

20

1,2,3

B3aumnoe pacnonoxenue AByX MpsMBIX B IpocTpaHcTse. [lapamnensHocTh mpsiMoi
u 1ockoctu. [lapamnensHOCTh 1IOCKOCTEW. [lepneHAMKYISIPHOCTE NPSAMOM U
I0CKOCTH. [lepneHnuKkynsip M HakIOHHAs. YTOJI MEXIy MNPSAMOM U IUIOCKOCTBIO.
JIByrpaHHblii  yroi. VYroia Mexay IUIOCKOCTSIMU. [lepneHAuKyIsIpHOCTh ABYX
iockocTel. ['eomerpuueckue mpeoOpa3oBaHUs NPOCTPAHCTBA: IapalICNIbHbIHI
NEPEHOC, CUMMETPHUSl OTHOCUTENIBHO IUIOCKOCTU. [lapaiienbHoe NpoeKTUpOBaHUE.
IInowaov opmoeonanvrou npoexyuu. 3o0paxkeHne NpoCTpaHCTBEHHBIX (QUTYP.

10

IIpakTHyeckue 3aHATUSA

[Ipyu3HaKu B3aMMHOTO PACIOJIOKEHHS NPSMBIX. YTOJ MEXAY INpsAMBIMHA. B3anmHoe
PACIIOJNIOKEHUE NPSAMBIX M IJIOCKOCTEN. [lepreHIuKyIsip U HAaKJIOHHAsA K IIOCKOCTH.
VYros MexIy NpsIMOM U TIOCKOCTBIO. TeopeMbl 0 B3aMMHOM PACIOJIOKEHUN MTPSAMON
M IUIOCKOCTH. TeopemMa O Tpex NepneHauKyisapax. IIpu3Hakm u CBOMCTBa
MapajuleNIbHBIX W TEPIEHANKYISIPHBIX IUIOCKOCTEW. PaccTosHMe OT TOYKM [0
IJIOCKOCTH, OT NPSIMOM JO IUIOCKOCTH, PAaCCTOSHUE MEXAY IUIOCKOCTSAMH, MEXKIY
CKPEILMBAIOIUMUCS MPSIMBIMHU, MEXIY MPOU3BOJILHBIMU (PUTypaMu B MPOCTPAHCTBE.
[lapannenbHO€ TNPOEKTUPOBAHME W €ro  CBOWCTBA. Teopema o niowaou
OPMO2OHANLHOU ~ NPOEKYUuUu  MHO20Y20TNbHUKA. B3anmHoe  pacnosioxeHue
IPOCTPAHCTBEHHBIX QUTYD.

10

Tema 7.2.
MHororpaHHuxk
"

Conepxxkanue yueOHOro MaTepuaJia

12

1,2,3

Bepmunbl, pebpa, rpaHu MHoOrorpaHHuka. Pazeepmka. MHoeoepanuvie yeiubi.
Buinyknvie mnozoepannuxu. Teopema Jiinepa.
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[Tpusma. [psimast u naxnonnas npusMma. [IpaBunbHas npusma. [apamnenenunen. Kyo.
[Tupamupa. [IpaBunpHas nupamua. Y ceuennas nupamuaa. Terpasap. CumMMmerpuu B
KyOe, B mapamienenurene, B mpusme u nupamuae. CeueHus: KyOa, MPU3MBI U
nupamuel. [IpeacTtaBieHne O MpaBUWIIBHBIX MHOTOTPaHHUKAX (TeTpasape, Kyoe,
OKTa’/Ipe, TOJAEKA3IPE U UKOCAIPE).

IpakTHyeckue 3aHATHS 6
Paznuunbie BuUIBI MHOTOrpaHHMKOB. UWx wu3o0paxkenus. CeueHus, pa3BepTKU
MHOrOrpaHHMKOB. [110111a1b MOBEPXHOCTH.
Conep:xanue yueOHOro MaTepuajia 8 1,2,3
Tema 7.3. Tena | LWmHIp 1 KoHyC. YcedeHHBII kKOHyc. OCHOBaHHE, BBICOTA, OOKOBAs MOBEPXHOCTD, 4
H OBEPXHOCTH oOpasyromasi, pa3Beprka. OceBble CEUEHUS M CEUCHUs], MapajljielIbHble OCHOBAHMIO.
BpalLeHHs] lap u chepa, ux ceuenus. KacarenpHasi IIOCKOCTb K cepe.
IIpakTHYecKue 3aHATHSA 4
Buaer cumMeTpuii B mpocTpancTBe. CHUMMETpPHsI T€ BPAILICHHUS] © MHOTOTPaHHUKOB.
Conepskanue yueOHOro MaTepuaJia 6 1,2,3
O6meM u ero uzmepenue. MurerpansHas hopmyna oobeMa. @opmysiel oObema Kyoda, 2
Tema 7.4. NpSIMOYTOJIBHOTO — MapayijieNienumneaa, Mpu3Mbl, IumHApa. PopMynsl  oObema
W3mepenns B | TAPaMUIBI ¥ KOHyca. QOpMyIbl IUIOM[AM MOBEPXHOCTEH LMIMHAPA M KOHYCA.
reoMeTpuu ®opmyiel 00beMa miapa u iomanu chepsl. I[Hogodue Ten. OTHOMIEHUS IUIOIANCH
MOBEPXHOCTEH 1 00bEMOB MOJOOHBIX TEJI.
IIpakTHyeckune 3aHATHUSA 4
Brraucnenwne mionianer 1 00beMOB.
Coaep:xxanue yueOHOT0o MaTepuajia 43 1,2,3
Tema 7.5.
Koopauuarst n | IIpAMOyronsHas (1exapToBa) CHCTEeMa KOOPJMHAT B IIpocTpancTse. Dopmyria 10
BEKTOPBI paccTosHUS MEX]y IBYMsI TOUKaMU. Y paBHEHUS CHEPDI, NI0OCKOCHU U NPAMOU.

Bekropsl. Moaynb BekTopa. PaBeHcTBO BEKTOpOB. ClI0KEHNE BEKTOPOB. Y MHOKEHHUE
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BEKTOpa Ha 4KcII0. Pa3nokeHne BEKTOpa M0 HApPaBICHUSIM. Y TOJI MEXKIY JBYMs
BekTopaMmu. [Tpoekius BekTopa Ha ocb. KoopanHatel Bektopa. CkasspHoe
IIPOM3BEIEHNE BEKTOPOB. Vcmonbp30BaHNe KOOPAUHAT U BEKTOPOB MPHU PEUICHUH
MaTeMaTHYECKUX M MPUKJIAJHBIX 3a]a4.

IpakTHyeckue 3aHATHS 5
BexkTopsl. [lelicTBust ¢ BekTopamu. [{ekapToBa cucteMa KOOpJMHAT B IPOCTPAHCTBE.
YpaBHeHUE OKPY>KHOCTH, cepbl, INIOCKOCTU. PaccTosiHue Mex 1y TOUKamu.
JleiicTBUsI ¢ BEKTOpaMH, 3a/laHHbIMU KoopAuHaTaMu. CKaJIIpHOE MTPOU3BEICHUE
BEKTOpOB. BekTopHOE ypaBHEHUE NPSAMOIL U MI0CKOCTH. VcIob30BaHNEe BEKTOPOB
IIPU JJOKA3aTEJIbCTBE TEOPEM CTEPEOMETPHH.

CamocTrosiTesibHas padoTa 00yuyalommXxcst 28
- [IpopaboTka yueOHOM uTepaTyphl, KOHCIEKTA IO U3y4aeMOU TEME;

- Pemrenue 3agay no nuzyuyaemMon Teme;

- [ToaroroBka noknaga Ha remy «llapannenbHoe MTPOEKTUPOBAHKEY;

- [loaroroBka noxnana Ha TeMy «lIpaBuibHbBIE U TOTYIPaBUIbHBIE MHOTOTPAaHHUKNY,
- [loaroroBka noxmnana Ha TeMy «KoHndeckue ceueHus M UX MPUMEHEHHE B
TEXHUKEY;

- [TogroroBka noknana Ha Temy «BEKTOpHOE 3ajaHUE IPSMBIX U IUNIOCKOCTEN B
IPOCTPAHCTBEY.

Bcero: 309

JIJist XapaKTepUCTUKU YPOBHSI OCBOEHHUSI yUeOHOI0 MaTepraa UCIOIb3YIOTCA CAEAYOIIe 0003HAYCHUS:
1. — o3HaKoMUTENbHBIN (Y3HABAaHWE N3YYEHHBIX 00BEKTOB, CBOWCTB);
2. — peNnpoOAYKTUBHBIM (BBIMIOJIHEHUE JEATEIBbHOCTH MO 00paslly, MHCTPYKIMU, METOJUYECKHUM PEKOMEHIALUSIM WU TOJ]
PYKOBOJICTBOM);
3. — NPOAYKTUBHBIN (TUIAHUPOBAHUE U CAMOCTOSITEILHOE BHINOJIHEHUE ACSATENbHOCTH, PELIEHUE NPOOJIEMHbBIX, CUTYaI[MOHHBIX
3a1aHui).

TeMbl HHAUBUAYATbHBIX TPOEKTOB:
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. BexTopsl B mpocTpaHCTBE.

. BextopHO€ 3a/1aHK€e NPSMBIX U IIOCKOCTENW B IPOCTPAHCTBE.

. Benukne mateMaTuKu APEBHOCTH.

. Benukne MaTeMaTUKy U UX BEJTUKHUE TEOPEMBI.

. Benmmkoe nckyccerBo u xu3Hb [xeponamoKapnaano.

. B3auMOCBA3b apXUTEKTYpbl U MATEMATUKU B CUMMETPHH.

. 'eomerpus EBKiIMIa, Kak nepBas HAy4yHasl CUCTEMA.

. 'eomeTtpus JIoGaueBCKOro Kak MpUMeEpP aKCUOMATHUYECKOU TEOPHH.

O© 00 NOoO Ol W DN B

. 'eomeTpust HOpMBI B HCKYCCTBE.

10. 'eomeTpust MHOTOTPaHHUKOB.

11. I'paduku s3nemeHTapHbIX GYHKUIUNA B pUCYHKAX.

12. I'paduyeckoe pelieHne ypaBHEHUN U HEPABEHCTB.

13. 3agaun Mmexanuueckoro npoucxoxacHus. (I'eomerpust Mace, IKCTpeMaIbHBIC 3a/1a4N).
14. VaTerpan u ero NpuMEHEHUE B KU3HH YEJIOBEKA.

15. Vcnonp30BaHKe BEKTOPOB B HAYKAX W MPAKTUUECKOM KU3HHU.
16.MccnenoBanue ypaBHEHUI U HEPABEHCTB C MTapaMeTPOM

17. KomruieKkCHbIE U TUIEPKOMIUIEKCHBIE YU CIIA.

18.Konunveckue cedeHus M MX MPUMEHEHNE B TEXHUKE

19. KpacuBsie 3a1auu B MaTeMaTHKE.

20. Jlorapudmudeckast GyHKIMS U €€ IPUMEHEHNE B )KU3HH YEJIOBEKA.
21. Matematuka u unocodus.

22. MaTtemaTH4ecKue CEKpeThl MUpaMu/ ApeBHero Erurra.

23. MaremaTuka B OyayIieil CrieliuaibHOCTH.
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24,
25.
26.
217.
28.

29. HpGI[BICTOpI/IH MaTCMaTHYCCKOI'O aHaJIn3a, 3HAYCHHUC HpOHBBOIIHOﬁ B Pa3JIMYHBIX o0macTax HaYKH.
30.

HenpepsiBHBIE ApOOH

HecrannapTtabie Moaenu apuMeTHKH.

[TapannenbHOE NPOEKTUPOBAHUE

[TocTpoenue rpadukoB HyHKINHA, COASPKAIIIX MOTYIb.
[IpaBubHBIC U MOTYIIPABUIBLHBIE MHOTOTPAHHUKH.

HpI/IMeHCHI/Ie HO,I[O6I/I}I TPCYI'OJIbHUKOB IIPpU U3MCPUTCIIBHBIX pa60Tax.

31.IlpuMeHeHne CIOKHBIX MPOLIEHTOB B 9KOHOMHYECKHUX pacyeTax.

32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,
45.

[Ipupona u UCTOPHS KOMILJIEKCHBIX YUCET.
[IpousBoaHasi B SKOHOMHUKE U OMOJIOTHUU.
[Ipon3BonHas U ee NPaKTUUECKOE IPUMEHEHHE.

[Ipocreiimme mpeoOpazoBanus rpa@ukoB PyHKIUI: gePopMaliiy U CIBUTH.

CBolicTBa TPUTOHOMETPUYECKUX (PYHKIIUN: TApMOHUYECKUE KOJIeOaHUsI.
CummMmeTpus B IPUPOAE U apXUTEKTYPE.

CIioHbI€ IPOLEHTHI B pEalIbHOW KU3HMU.

CpenHue 3HaYEHHS U UX IPUMEHECHHUE B CTATUCTUKE.

Cxembl TOBTOPHBIX UCTIBITAHUN bepHym

Tpuronomerpus BOKpYr Hac.

DyHKIWY B KU3HU YEJITOBEKA.

@dpakTaibl: TEOMETPHUS KPACOTHI.

Hucno «e» u ero TaHsl.

Marnueckue KkBagparThl.
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3. XAPAKTEPUCTHUKA OCHOBHBIX BUJOB YUEBHOM

AEATEJBHOCTHU OBYYAIOHINXCAH

Conep:xkanue XapakTepuCTHKA OCHOBHBIX BU/J0B JeSITeIbHOCTH CTYJICHTOB
00y4eHus (Ha ypoBHE Y4eOHBIX JeiiCTBHH)
O3HakOMJIEHHE C POJIbI0 MAaTEMaTUKHU B HayKe, TEXHUKE, SKOHOMUKE,
MH()OPMAITMOHHBIX TEXHOJOTUSAX W TMPAKTHYCCKOW EATCITHLHOCTH.
BBenenue

O3HaKOMJICHHE C IESIMH W 3aJa4aMHi W3YYCHHUS MaTeMaTHK{ TpU
ocBoenuu npodeccuit CIIO u cnenuansHocreit CI10.

1. AITEBPA

Pa3zButne nmouarusa
0 YHucje

BoinonHenne apu@meTHdyecKkux ACUCTBUN HAJ 4YHMCIAMH, COYETas
YCTHbIE W TMChMEHHBbIE TMpueMbl. HaxoxkaeHue NpuOIMKEHHbBIX
3HAUYCHUN BEJIMYMUH M TOTPENIHOCTEW BBIUMCICHUUN (aOCOJIIOTHON U
OTHOCHUTENBHOI); CpaBHEHUE YHWCIOBBIX BbIpaxkeHui. HaxoxxneHue
OomKOOK B MPeoOpa3oBaHUAX M BBIYUCICHUSIX (OTHOCUTCS KO BCEM
MIYHKTaM [IPOrpamMMBbl).

Kopuu, cTrenenn,
Jorapugmbi

O3HakOMJICHHE C TIOHSATMEM KOpHA N-U CTENEHW, CBOWCTBAMH
paJMKaliOB M TMpaBUJIaMH CpaBHEHUs KopHed. DopMmynupoBaHue
ONPENEIICHUS] KOPHS M CBOMCTB KOpHEW. BpIunciieHHME M CpaBHEHHE
KOpHEH, BBINIOJIHEHUE TPUKUIKUA 3HaueHusi KopHs. [IpeoOpa3zoBaHue
YUCJIOBBIX M OYKBEHHBIX BBIPOKECHHUM, COJEpKAUX PaTUKAIIbI.
Brinonnenue pacuetoB mo (QopmysaM, coAepkKalluM paTuKabl,
OCYIIECTBJISII HEOOXOAMMBIE TOJCTAHOBKA U MpeoOpa3OBaHMS.
Onpenenenue paBHOCWIBHOCTH BBIPAXKEHUH ¢ paauKkaiaMmu. Pemenue
UppALMOHANBHBIX YpaBHEHUN. O3HAKOMIIEHHE C TIOHSITUEM CTEIIEHU C
JNEUCTBUTENBHBIM ITOKa3aTeneM. HaxokIeHue 3Ha4YeHUWl CTElEeHH,
WCTIONB3YSl TIPU HEOOXOJUMOCTH HWHCTPYMEHTAJIbHBIE CPEJICTBA.
3anuchiBaHKE KOpHA N-MI CTENEHW B BUJIE CTENEHU C JPOOHBIM
nokazarejieM W Hao0opoT. DopMynHpoBaHUE CBONCTB CTEMEHEH.
Brruncnenue creneHnei ¢ pauroHaIbHBIM MTOKA3aTEIEM, BBINIOJIHEHUE
MIPUKUJIKA 3HAYCHUS CTEMEHHU, CpaBHEHHUE CTETICHEMN.
[IpeobpazoBaHue YUCIOBBIX U OYKBEHHBIX BBIPAXKEHUMN, COJEpIKAIIIIX
CTENEHU, IPUMEHSS CBOWCTBA. Pelenne moka3aTenbHbIX YPaBHEHUM.
O3HakoMJIeHHE C NPUMEHEHHEM KOpPHEH U CTElNeHel mnpu
BBIUKMCIICHUHA CPEOHUX, JCJICHUU OTPE3Ka B «30JIOTOM CEUCHUM.
Pemenne npukiiaiHpIX 3a71a4 HA CIIOYKHBIC IPOLICHTHI.

IIpeoOpa3zoBanue
ajJiredpanvyecKux
BbIPaKEHUM

Brinonaenne mpeoOpa3oBaHUil BhIpaXEHUN, TPUMEHEHHE (OpPMYII,
CBSI3aHHBIX CO CBOWCTBaMHU cTerieHed u yorapudmoB. OmnpeneneHue
o0JacTl JOMYyCTHMBIX 3HAYCHUN JOTapu(MUUYECKOTO BBIPAKCHHUS.
Pemenue norapuMuyecKkux ypaBHEHH.

2. OCHOBBI TPUTOHOMETPHUU

OcHOBHbBIC MOHATHSA

N3yyeHue paanaHHOIO METO/Ia MU3MEPEHHUs YIJIOB BPALIECHHUS U HUX
CBSA3M C TpaaycHou wmepoi. M3o0pakeHue yrioB BpalleHUS Ha
OKPY’KHOCTH, COOTHECEHHME BEJIMYMHBI YIia C €ro PaclOJIOKEHUEM.
dopmyauUpoBaHUE ONPEAEIECHII TPUTOHOMETPUYECKIX (PYHKINN 1is
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YIJIOB IMMOBOPOTA U OCTPBIX YIJTIOB IIPAMOYTOJIBHOI'O TPCYI'OJIbHUKA U
00BICHEHHE NX B3aMOCBSI3H.

OcHOBHBIC
TPUTOHOMETPHUYECK
e TOKIEeCTBA

[IpuMeHeHrne OCHOBHBIX TPUTOHOMETPUYECKUX TOXKAECTB A
BBIYKCIICHUS 3HAYEHUN TPUTOHOMETPUUYECKUX (PYHKIUH 1O OJHOM U3
HUX.

IIpeoOpa3oBanusi
MPOCTEHIIUX
TPUTOHOMETPHUYECK
UX BbIPaKEHUH

N3ydenne ocCHOBHBIX (hOPMYIJ TPUTOHOMETPUH: (DOPMYIIBI CIOKEHHUS,
YABOEHUS, MTPEOOpPa30BaHUs CyMMbI TPUTOHOMETPUYECKUX (PYHKITHI
B TNPOU3BEICHHE U TPOM3BEACHHS B CyMMY W NPHUMEHEHHE MpU
BBIUUCIICHUH 3HAYEHUS TPUTOHOMETPUYECKOTO BBIPAKEHUS W
ynpoiueHus: ero. O3HaKOMIJIEHHE CO CBOMCTBaAaMM CHUMMETPHM TOYEK
Ha €JMHUYHON OKPY>KHOCTH WM MPUMEHEHHE WX Ui BbIBOJAa (GopMyI

MIPUBEACHUSI.
Pemenne 1o dopmyraM W TPUTOHOMETPHUYECKOMY  KPYTy
I . MPOCTEHIITUX TPUTOHOMETPUUYECKUX ypaBHeHUM. [Iprmenenue o0umx
pocremine METOJIOB pEIICHUs ypaBHEHWH (NpUBEJAEHUE K JIMHEHHOMY,
TPUTOHOMETPHYECK
He ypaBHeHHs 1 KBa):[paTHowiy, METOJI PA3JIOKEHHUS HA MHOXKHUTEINH, 3aMeHE,1
HepaBeHCTBA MEPEMEHHON) TIpU PELICHUH TPUTOHOMETPUUECKUX ypaBH?HI/II/I.
VYMeHue OTMEYaTh Ha Kpyre pelieHus MPOCTEUIITUX
TPUTOHOMETPUYECKUX HEPABEHCTB.
Apkennye, OBHaKOI\fJIeHI/Ie C TOHITHEM 06puaTHI>IX TPUTOHOMETPUUECKHUX
APKKOCHHYC, bynknuii. M3ydeHue onpeneiacHUl apKCHHYycCa, apKKOCHHYCA,
apKTaHTeHca u4ucia, (QopMynupoBaHue UX, HW300paKEHHE Ha

APKTAHT€HC YMCJIa

€IMHUYHON OKPYKHOCTH, IPUMEHEHUE NPU PEIIEHUN YPABHECHUM.

3.

®YHKIUU, UX CBOUCTBA U TPAO®UKHU

Oyukuuu. [lousiTue
0 HEeNpepPbIBHOCTH

O3HakOMJIEHHE C MMOHATUEM MIEPEMEHHOM, TPUMEPAMH 3aBUCUMOCTEN
MEXIy TnepeMeHHbIMU. (O3HaKOMJIEHHE C TOHSITHEM rpaduka,
omnpenereHrue  MPUHAUICKHOCTH  TOYKM  Tpaduky  (QyHKIHH.
Onpenenenue mo ¢dopmylie MNpocTelield 3aBUCUMOCTH, BHAA €€
rpaduka. Beipaxenune 1o ¢opmysie OJHOM TMEepeMEeHHON uepes

GyHkuun
Ipyrue. O3HakoMJIieHHE c OIpeIeICHUEM byHKINH,
dbopmynupoBanue ero. Haxoxaenue o0jacTd omnpeneneHus u
o0nacTu 3HaYeHUN QYHKIIUH.
CaoiicTBa O3HakomyIeHHE C TIpUMepamMu (PYHKIIMOHAIHHBIX 3aBHUCHUMOCTEH B
GyHKknuu. pEAbHBIX MPOIecCcaX M3 CMEXKHBIX MUCHUIUITMH. O3HAKOMIICHHE C
I'padpuyeckass  |10Ka3aTEIbHBIMU PACCYKIACHUSAMU HEKOTOPBIX CBOWCTB JIMHEHHOU U
HHTEepHpeTanusa. (KBaIpaTUUYHON (QYHKUUN, MPOBEIACHUE HCCICIOBAHUS JIMHEWHOMH,
IIpumepbi KyCOYHO-JIMHEHHOW, JPOOHO-TMHEHMHOW M KBaJApaTUYHON (DYHKIIMA,
(GYHKIHOHAJBHBIX |TIOcTpoeHue wux rpadukoB. I[locTtpoeHne u uTeHHe TpaduKOB
3apucuMocTeii B |Qyukuuii. MccnenoBanue ¢ynkiuuu. CocraBieHue BUIOB (PYHKIIMMA
peajibHbIX M0 JaHHOMY YCJIOBHIO, PEILIEHUE 33/1a4 Ha SKCTpeMyM. BrimonmHeHue
npoueccax u npeoOpa3zoBanuii rpaduka GyHKIHH.
SIBJIEHUAX
Oo0patHbIe W3yuyenne mnonsTus OOpaTHOM (YHKIMH, ONpEeAeNieHHEe BHIA H
GyHKIHN nocTpoeHue rpaduka oopaTHOW (QYHKIMH, HAXOXKJEHUE ee 00JacTH
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omnpenesieHus U 00acTu 3HaueHui. [I[puMeHeHrne CBOMCTB (pyHKIIMIA
IpPU HUCCIECAOBAHUM YpPaBHEHUW M PEIICHUU 3aJa4 Ha DKCTPEMYM.
O3HAKOMJICHHE C MOHSTUEM CII0KHON QYHKIIUU.

Crenennble,
NnoKa3arejbHbIe,
JorapupmMuveckue
"
TPUTOHOMETPHUYECK
ue QyHKIUM.
OoOpaTtHbIe
TPUTOHOMETPHUYECK
ue QyHKUUH

Bbluncnenne 3HaueHMi (QYHKUMH 1O 3HAYEHHIO apryMEHTa.
Omnpenenenre MONI0KEHUS TOYKH HA rpaduke MO ee KOOpAUHATaM U

HaoOopoT. MHcmonb3oBaHue CBOWCTB (YHKIUN AN CpaBHEHHS
3HaueHWil cremeHeil u gJorapudmoB. I[loctpoenune rpadukoB
CTENEHHBIX u aorapupMuIEcKux (byHKITHIA. Pemenue

MOKa3aTeIbHBIX U JOTapU(PMUYECKUX YpaBHEHUN W HEPABEHCTB TIO
M3BECTHBIM airopuTMaM. O3HAKOMJIEHUE C MOHSITUEM HENpPEPHIBHOU
nepuogudeckor (yHKuMH, (QOpMYyIHpPOBAHHWE CBOWCTB CHHYCa U
KOCHHYCa, MOCTpoeHue ux rpapukoB. O3HAKOMJICHHE C TMOHSTHEM
FapMOHUYECKUX  KOJEOaHUN W  TIpUMepaMH  TapMOHHYECKHUX
KOJeOaHUI JIsi OMMCAHUs MPOIECCOB B (PU3HUKE U JPYTUX O0JIACTIX
3HaHUA. O3HAKOMJIEHME C TOHSATHUEM Pa3pbIBHOM IEPUOJUYECKOM
byHkuuy, GOpMyIMpPOBaHHE CBOWCTB TaHIE€HCA M KOTAHIEHCA,
noctpoeHue ux rpadukoB. [IpumeHeHue CBOMCTB (QYHKIUN s
CpaBHEHMUS 3HAYCHUW TPUTOHOMETPUUECKUX (YHKIUNA, pelIeHUs
TpUrOHOMETpUUECKUX ypaBHeHU. [TocTpoenue rpadukoB oOpaTHBIX
TPUTOHOMETPUYECKUX (PYHKIMH W oOmpeaereHue mno rpadpukam ux
CBOMCTB. BrimonHeHnue npeodbpazoBanus rpadukos.

4. HAYAJIA MATEMATHYECKOI'O AHAJIM3A.UHTEI'PAJI U ET'O

INPUMEHEHUE

ITocaaenoBaTeLHOCT
u

O3HakOMJIEHME C TOHSATHEM YMCIOBOW  IOCJIEI0BATEIbHOCTH,
crocobaMu ee 3a7jaHusl, BBIYUCICHUAMHU €€ uieHOB. O3HaKOMIJIEHHE C
HNOHATHEM TMIpefesa  MocienoBaTeNbHOCTH. (O3HaKOMJIEHHE C
BBIYHCIICHHEM CYMMBI OECKOHEYHOTO YHMCJIOBOTO psifa Ha TpUMepe
BBIYUCIICHUSI CYMMBbI O€CKOHEYHO YOBIBAIOIIEH TE€OMETPUUECKOM
nporpeccu. Pemenue 3agay Ha mnpuMeHeHHe (OPMYJIbl CyMMBbI
0ECKOHEYHO yObIBAOIIEH r€OMETPUYECKON TPOTPECCHH.

IIpouszBoaHas u ee
NPUMEHEeHH e

O3HakoMJIECHWE C  TOHSATHEM  MNpPOM3BOAHOW. HM3yduenume wm
dbopMynMpoBaHHE €€ MEXaHUYECKOTO0 U T€OMETPUYECKOTO0 CMBICIA,
M3yYCHHE aJrOpUTMA BBIYUCICHUS MPOU3BOJHOW HA MpPUMEPE
BBIYMCIICHUSI MTHOBEHHOW CKOPOCTH U YTIOBOTO KO3 duineHrta
kacarenbHol. CocTaBiIeHUE YpaBHEHHUS KacaTelIbHOW B OOIIEeM BHUJIE.
VYcBoenne mpaswin auddepeHIupoBaHusi, TaOIHIBI TTPOU3BOIHBIX
ANeMEHTapHbIX (GYHKIWNA, TpuMeHeHue i auddepeHImpoBaHms
(GyHKIIUNA, COCTaBIICHUSI YpaBHEHUs KacaTelabHOU. M3ydenne TeopeM
O CBSI3U CBOMCTB (PYHKUIMH U TIPOU3BOJHOU, (POPMYIUPOBKA HX.
[IpoBeneHne ¢ MOMOIIBID TPOU3BOIHON HCCIAEAOBAHUS (PYHKIIHH,
3a/aHHON (opMyJION. YCTAaHOBJICHHE CBSI3U CBOWCTB (DYHKIIMU U
Npou3BOAHONM MO uX rpaduxam. [IpuMeHeHue NPOU3BOJHON AJis
penieHuss 3aJad Ha HAaX0XKJIEHHE HauOOJbIIEer0, HAUMEHbBIIETO
3HAYEHUS U HA HAXOXKJEHUE DKCTPEMYyMa.
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IlepBooOpa3nas n
HHTerpaJ

O3HakoMJIEHHE ¢ TIOHSITUEM MHTErpaja M repBooOpasHoi. M3ydyenue
IpaBuUjia BBIYMCICHUS TMepBOooOpa3sHOM M Teopembl HploToHa —
Jletibnuiia. Pemienwe 3amay Ha CBsA3b IEPBOOOpa3HOM M ee
IIPOM3BOIHOM, BBIUMCIECHHUE TEPBOOOpPA3ZHOM ISl JaHHOW (PYHKIIUH.
Pemenne 3amad Ha mNOpUMEHEHHWE WHTErpana JJisli BBIYUCICHUS
(bu3HYeCKNX BEIMYUH U TUIOIIAICH.

5. YPABHEHUSA U HEPABEHCTBA

YpaBHeHuUsd U
CUCTEMBI
YPaBHEHMH.
HepaBencrBa u
CUCTEMBI
HEPABEHCTB C AByMH
nepeMeHHbIMH

O3HakoMJIEHHME C  MPOCTEHIIMMHM  CBEAEHUSIMH O  KOPHSX
anreOpanvyecknxX ypaBHEHUH, MOHATUSIMH WCCIEIOBaHUS YpaBHEHUN
U CUCTeM YypaBHeHHU. U3ydyeHue Teopun pPaBHOCHIBHOCTH
YpaBHEHH M €€ NpuMeHEeHHUs. [loBTopeHue 3amucu peleHHus
CTaHJApTHBIX YPAaBHEHUM, MPUEMOB NIPe0Opa30BaHusl YpaBHECHUN ISt
CBEJICHUS K CTaHJapTHOMY ypaBHEHHIO. PellleHne panuoHaIbHBIX,
UppALMOHANIBHBIX,  TOKAa3aTEIbHbIX W  TPUTOHOMETPUYECKHUX
ypaBHeHUN u cucteMm. Hcnonb3oBaHue CBOWCTB U rpadUKOB
byHkui s peuieHus ypaBHeHUM. [loBTOpeHHME OCHOBHBIX
MIPUEMOB PEIICHUs CUCTEM. PellieHne ypaBHEHHIl C NMPUMEHEHHEM
BCEX NPHEMOB (Pa3jOKEHHUsI HAa MHOXKHUTENM, BBEICHUS HOBBIX
HEU3BECTHBIX, MOACTAHOBKH, TIpapuyeckoro Meroaa). Pemienue
CUCTEM YpaBHEHHM C TPUMEHEHHUEM pa3JU4HbIX CIOCOOOB.
O3HakomileHHE C OOIIMMHM BONPOCAMU pELIECHUS HEPABEHCTB U
UCIIOJIb30BAHUE CBOWCTB U TpaduKoB (PYHKIUNA TPU PEIICHUU
HEpaBEHCTB. PellleHHe HEpPaBEeHCTB W CHCTEM HEPABEHCTB C
NPUMEHEHUEM Pa3IMYHBIX CIOCO00B. [I[pruMeHeHre MaTeMaTUYeCKuX
METOAOB I PEIIEHUs COJAEPKATENbHBIX 3a/lad M3 Pa3IMYHbIX
obOnacTelt Hayku W TpakTuku. MHTEeprnpernpoBaHue pe3yjabTaTOB C
Y4E€TOM PEAIbHBIX OTPAHUYCHHUIA.

6. 3JIEMEHTHI KOMBUHATOPUKU, TEOPUU BEPOSITHOCTEH U

CTATUCTHUKH

OCHOBHBIC MOHATHUSA
KOMOHMHATOPUKH

N3ydenune npaBuia KOMOMHATOPUKKA W MPUMEHEHUE TPU PEUICHUU
KOMOMHATOPHBIX 3a/ad. PernieHne KOMOMHATOPHBIX 3aJad METOJIOM
nepebopa u 1o mpaBwiTy YMHOXKeHUs. O3HAKOMIIEHHE C MOHSTUSIMU
KOMOWHATOPUKU: Pa3MEIICHUSIMH, COYCTAaHUSIMU, TIEPECTAHOBKAMH H
dopmynamu s ux BeuuciaeHus. OOBSCHEHHE W TMPUMEHEHUE
dbopMyn 711 BEIYMCIICHUS PAa3MENICHHM, MEPECTAHOBOK U COYCTAaHUMN
npu pemeHun 3agad. O3HakomsieHne ¢ OuHOMOM HbloTOHA W

DJIEMEHTbI TEOPUH

TpeyrosibHUKOM Ilackans. Pemienue nmnpakThUecKHx 3agady  C
MCIIOJIh30BAHNEM MTOHSITUN U TIPABIIJI KOMOWHATOPHKHY.
N3ydeHne KIacCMYECKOrO0 ONPENEIICHUs] BEPOATHOCTH, CBOMCTB

BEPOATHOCTH, TEOPEMBI O CyMMeE BeposiTHOCTeH. PaccMorpeHue

BEPOSAATHOCTEH  |[IPUMEPOB  BBIUKCIICHUS BeEposTHOCTEW. Pemenne 3amad  Ha
BBIYHUCIICHUE BEPOSTHOCTEH COOBITHIA.
IIpeacraBienue |O3HAKOMJIIEHHME C NPEACTABICHHEM YHUCIOBBIX JIA@HHBIX M HUX

JAHHBIX (Ta0JIMIBI,

XapaKkTepuCTHKaMH. PelieHne mpakTHUeCKHX 3ajad Ha o00paboTKy
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AUATPAMMBI,
rpapuxku)

YHUCJIOBBIX AAHHBIX, BBIYMCICHUC UX XaAPAKTCPHUCTHUK.

7.TEOMETPUA

[Ipsmblie
IUIOCKOCTH B
MPOCTPAHCTBE

DopMyIMpPOBKA U TPUBEACHUE JOKA3ATEIbCTB MPU3HAKOB B3AUMHOIO
PaCIIONIOKEHUS NPSIMBIX M INIOCKOCTEN. Pacrio3zHaBaHne Ha dyeprekax
Y MOJENSAX PA3JIUYHBIX CIIy4aeB B3aMMHOIO PACHOJIOKECHUS MPSMBIX
u IJIOCKOCTEM, apryMEHTUPOBAHUE CBOMX CYXKICHHUM.
DopMyIUPOBAHUE  OMNPEACICHUNA,  NPU3HAKOB W CBOMCTB
MAPAIUICIIBHBIX W MEPIECHAUKYISPHBIX IUIOCKOCTEW, NBYTPAHHBIX W
JMHEWHBIX YTJI0B. BBINOIHEHNE NOCTPOEHUS YIJIOB MEXKAY MPSIMBIMU,
OpsMOM M IUIOCKOCTBIO, MEXIY IUIOCKOCTSIMU II0 OIMCAaHHUIO U
pacrno3HaBaHUE UX Ha MoAensax. [IpuMeHeHue NMpru3HaKkoB U CBOWCTB
pACIOJIOKEHUSI TPSAMBIX M IUIOCKOCTEW IMpU PELICHUU 3a]ad.
N300paxkeHre Ha pUCYHKaX W KOHCTPYUPOBAHME HA MOJEIIX
NEPIECHAUKYJAPOB W HAKIOHHBIX K  IUIOCKOCTH, MPSMBIX,
MapaJuIeNIbHBIX IUIOCKOCTEM, YIJII0B MEXKIy NPSAMOW U IUIOCKOCTBIO U
o0oCHOBaHME TMOCTpoeHus. PemieHne 3agay Ha  BbIYMCICHUE
FEOMETPUYECKUX BEIWYMH. ONUCHIBAHUE PACCTOSIHUA OT TOYKH JI0
IJIOCKOCTH, OT IPSIMOM JO IUIOCKOCTH, MEXAY IUIOCKOCTSIMHU, MEKIY
CKPEIUBAIOIIUMHUCS MPSAMBIMH, MEXKYy TPOU3BOJIBLHBIMU (PUTYpaMH B
pocTpancTBe. POpMyYIIMPOBAHUE U JOKA3BIBAHUE OCHOBHBIX TEOPEM
0 paccTosiHUAX (TEopeM CyIlIecTBOBaHMS, CBOICTBa). M300pakeHue
Ha 4YepTeXkax M MOJENAX pacCTOSHUS W O0OOCHOBaHHWE CBOMX
cyxaenuii.  OmnpenereHUe W BBIYMCICHHUE  PACCTOSIHUM B
npoctpaHcTBe. [IpuMenenne Gopmyn U TeopeM MUIAHUMETPUU ISt
pemieHus 3anad. (O3HAKOMIIGHHE C TIOHATHEM MapajuieIbHOTO
IIPOEKTUPOBAHUS U €r0 cBoMcTBaMU. POPMYIIMPOBAHUE TEOPEMBI O
IJIOI[AAM OPTOTOHAIBHOM MPOEKIMKA MHOrOyroJyibHUKa. [Ipumenenue
Teopur  Jyisi  OOOCHOBaHUS  MOCTPOCHUM W BBIUMCICHUM.
ApPryMEHTUPOBAHUE CBOMX CYXKICHUH O B3aMMHOM PACHOJIOKECHUU
MIPOCTPAHCTBEHHBIX PUTYD.

MHororpaHHuKHu

Onuncanue W XapakTEpUCTHKA PA3IUYHBIX BUIOB MHOTOIPAHHUKOB,
NepeurcIeHue MX DJIEeMEHTOB U  CBOMCTB.  M300paxkeHue
MHOTOTPAaHHUKOB U BBITIOJIHEHUE IMOCTPOCHUS Ha M300paXeHUSIX U
MOJENAX MHOTOTPAHHMKOB. BBIYMCIIEHUE JIMHEWHBIX JJIEMEHTOB H
VIJIOB B TPOCTPAHCTBEHHBIX KOHQPUTYpAIUIX, apTyMEHTHPOBAHUE
CBOMX CYXJEHUN. XapakTEepUCTHKA W M300pKEHUE CEUCHHSI,
pa3BEPTKU MHOI'OTPAHHUKOB, BBIYUCIICHUE IIIOIIANEN ITOBEPXHOCTEN.
[TocTpoenue mpocTeUmUX CEYCHU KyOa, NPU3MBI, MHPAMUIBI.
[Ipumenenue GakToB U cBeAeHUN U3 MIIaHUMETpUU. O3HaKOMIIEHHE C
BUJAMU  CUMMETpPUl B  MIPOCTPAHCTBE,  (POPMYyJIHpPOBAHUE
OINPENCIIEHNM W CBOWCTB. XapaKTEPUCTUKA CUMMETPUU  TEI
BpallleHUsI MU MHOTOIPAHHUKOB. [IpuMeHEHHE CBOWCTB CUMMETpPUU
npu pemieHuu 3anad. Mcnonp3oBaHue NMpuOOpPETEHHBIX 3HAHUM s
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UCCIEIOBAHUSI U MOJICITUPOBAHUS HECIOXHBIX 3a/1ad. M3o0pakeHue
OCHOBHBIX MHOTOI'PAaHHUKOB M BBITIOJTHEHHNE PHUCYHKOB IO YCIIOBUSIM
3aJad.

Tenan
MOBEPXHOCTH
BpalleHust

O3HakOMJIEHME C BUJAMH TeJl BpaLEHUs, (OPMYJIUPOBAHUE HX
onpenesIeHn U CBOMCTB. DOpMyIMpOBaHUE TEOPEM O CEYEHUH IIapa
MJIOCKOCTBIO U MJIOCKOCTH, KacaTeNbHOM K cdepe. XapaKTepucTuKa u
M300paKeHHE TeJl BpAILCHHS, UX pa3BEpPTKH, ceuyeHus. PemieHue
3a7]a4 HAa NOCTPOCHUE CEYEHHM, BBIYWCICHUE [UJIMH, PACCTOSHHM,
yIJIOB, 1uiomanen. lIpoBeaenne noka3aresbHBIX PacCyXKACHUW IPHU
pemeHnn 3anad. [IpumeHeHne CBOWCTB CHMMETPUM IPU PELICHUH
3aJa4 Ha Teja BpalleHus, KoMOuHauuio Ten. M3oOpaxeHue
OCHOBHBIX KpYIJBIX TE€JI W BBIIOJIHEHHE PHUCYHKA IO YCJIOBUIO
3a/1a4u.

HN3mepenus B
reoMeTpuu

O3HakOMJIEHHE C HOHATHUSAMM IUIOIIAJM M 00bEeMa, akCHOMaMHu U
cBoMcTBaMH. PemenHue 3a1ad Ha BBIYMCIICHHME ILIOIIAJAEH IUIOCKHUX
(Guryp ¢ NpUMEHEHHEM COOTBETCTBYIOIIMX (QopMysl U (AKTOB M3
miaHuMeTpun. M3ydeHune TeopeM O  BBIUKCIEHUHM OOBEMOB
MIPOCTPAHCTBEHHBIX TEJ, PELIEHUE 3aJlady Ha MpPUMEHEHHE (popmyll
BBIYMCIIEHUST 00bemMOB. WM3yueHune ¢Gopmyn s BBIYMCICHHS
IJIOMIAJE TOBEPXHOCTE MHOTOTPAHHUKOB UM TEJl BpPAILECHHUS.
O3HAaKOMIJICHHE C METOAOM BBIYUCIICHHS IUIONIAJH IOBEPXHOCTU
cdepsl. Pemenne 3agau Ha BBIYHMCIEHHUE IUIOLIA/Ed MMOBEPXHOCTU
IPOCTPAHCTBEHHBIX TEJN.

Koopaunarsl u
BEKTOPBI

O3HakoMJIeHHE C TOHATHEM BeKTopa. M3ydeHue JeKapTOBOM
CUCTEMBl KOOPAMHAT B IIPOCTPAHCTBE, MOCTPOEHUE II0 3aJaHHBIM
KOOpAMHATAaM TOYEK U IUIOCKOCTEH, HaXOXKIECHHUE KOOPAMHAT TOYEK.
HaxoxneHue  ypaBHEHMH  OKpYKHOCTH, c(depbl, IJIOCKOCTH.
Brrunciienne paccTositHUM MeEXAYy TOYKaMmHu. M3ydeHne CBOMCTB
BEKTOPHBIX BEJIMYMUH, MPABWI PA3JIOKEHUS BEKTOPOB B TPEXMEPHOM
MIPOCTPAHCTBE, TMPAaBWUJI HAXOXKACHUS KOOPAMHAT BEKTOpa B
MPOCTPAHCTBE, TPaBWJI JEUCTBUM C BEKTOPAMH, 33JaHHBIMU
KoopauHataMu. IIprmeHeHne TeopuM TpU pENIEHWH 3a4a4  Ha
NEUCTBUSL C BeKTOpamMu. M3ydeHHe CKalsIpHOIO IPOU3BEIACHUS
BEKTOPOB, BEKTOPHOI'O  ypPaBHEHMS NPSIMOM UM  IUIOCKOCTH.
IIprMenenne Teopuu NpU PELICHUH 3a/1a4 Ha IEUCTBUS C BEKTOPAMH,
KOODAUHATHBIA METOJ, IPUMEHEHUE BEKTOPOB JUISl BBIYMCIICHUS
BEJIMYUH YTJIOB U paccTOsHU. O3HaKOMIIEHHE C JOKa3aTeIbCTBAMMU
TEOPEM CTEPEOMETPUM O B3aWUMHOM pACIOJOXKEHUU NPSAMBIX H
IJIOCKOCTEH C UCIOJIBb30BAHUEM BEKTOPOB.
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4. YCJIOBUA PEAJIM3ALIUUA ITPOT'PAMMBI
OBIHIEOBPA3OBATEJIbBHOI'O YYEBHOTI'O ITPEIMETA
OVIL04Y «<MATEMATHUKA»

4.1. MartepuajbHO-TEXHHYECKOE 00ecTieueHue
Y4eOHbI KaOUHET MAaTEeMaTHYECKUX TUCITUTUTHH
OcHOBHOE 000py/TOBaHUE:
- pabodee MecTo TMpenoaBaTeis
- paboune MecTa s 00y4YaroUuXcs
- mpoektop SonyVPL-FX40
- kosonku Genius SP-E120
- komneroTep Neos
- MOHHTOD
- skpanHacteHHbId 153200 ProjectaSlimScreen Matte White S
-MapKepHasi JocKa

4.2. HWNudpopmanuoHHoe odecnieyeHne 00ydeHust
Ilepeyenb pexoMeHIyeMOH OCHOBHOM M [IONOJHUTEJHLHOH JUTEPaTyphl,
HEO0XOAMMBIX /IJIs1 0OCBOCHUS M CIUNIMHBI
OcHogHble UCMOYHUKU:
1. bammakos, M. 1. Marematuka : yueonuk st CI1O / M. U. bammakos. - 5-
e u3n., crep. - MockBa :Axagemus, 2018. - 256 c. - (IIpodeccuonanbHoe
oopazoBanue.l'p. ®UPO). - ISBN 978-5-4468-6566-6

ﬂonwmumeﬂbnbte UCMOYHUKU.

1. OBbC «IOpaiit»: baspun, M. 1. MartemaTuka : y4eOHUK M MPAKTUKYM
Uit cpeanero npodeccuoHanbHoro obpazosanus / M. U. baBpun. — 2-e uzg,.,
nepepad. u pon. — Mocksa : MznmarensctBo FOpaiit, 2020. — 616 ¢. —

(ITpodeccuonansHoe obOpazoBanue). — ISBN 978-5-534-13068-3. — Tekcer :
anektponubii // OBC FOpaiit [caiit]. — URL.: https://urait.ru/bcode/449045

Cnucok nuTepaTypsl BEpEH M.B. O6HoBneHCKast

Humepnem-pecypcot.
www. fcior. edu. ru (MupopManmoHHbie, TPEHUPOBOYHBIE U KOHTPOJIbHBIE
MaTepualbl).
www.  school-collection. edu. ru (EmuHas  komaekiuu  IHQPPOBBIX
o0pa3oBaTeIbHBIX PECYPCOB).

4.3. Oco0eHHOCTH peaJu3aAlUM TUCHMILIMHBI JIsi UHBAJIUIAOB M JIMI C
OrPAHUYEHHBIMH BO3MOKHOCTSIMH 3/I0POBbSI
B nmensx pmocrymHoctm mnonydenus CIIO  crymentamm ¢ OB3
YHuBepcuTeToM 00ecreynBaeTCs:
1) nns cryaentoB ¢ OB3 no 3penHwuto:
amanTainus oduIManbHOro caiita YHuBepcurera (WWW.Stgau.ru) B cetH

NuTepHeT C ydeToM OCOOBIX MMOTPEOHOCTEH WHBAIUIOB MO 3pPEHUI0 C
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IPUBEICHUEM UX K MEXIyHAPOJIHOMY CTaHAAPTY JOCTYMHOCTH BEO-KOHTEHTa U
BeO-cepBucos (WCAQG);

pa3MellleHue B JIOCTYIHBIX JUISl CTYJIEHTOB, SIBJISIIOLIUXCS CJCTBIMH WM
CIa0OBUAIIMMHU, MECTaX M B aJanTHUpOBaHHOW (opme (C yyeToM HX OCOObIX
noTpeOHOCTe) ChpaBOYHOM HMHGPOPMAIIMM O pPACHUCAHUU JIEKIHM, Yy4eOHBIX
3aHATHH (1I0JKHA OBITH BBITIOJIHEHA KPYITHBIM (BBICOTA MPOMUCHBIX OYKB HE MEHEE
7,5 cm) penbedHO-KOHTpAcTHBIM HIpudTOM (Ha OemoM WM KelaToMm (oHe) u
npoayonupoBana mpudTom bpaiins);

MPUCYTCTBUE  ACCUCTEHTAa, OKAa3bIBAIOUIETO CTYJEHTY HEOOXOAUMYIO
MIOMOIIIb;

oOecriedueHre BBITyCKa aJbTEePHATUBHBIX (POPMATOB MEUATHBIX MaTEPHUAIOB
(xpynHbIF WpUPT UM ayuodansl);

oOecrieyeHre A0CTyna CTYIEHTA, SIBJSIOLIEroCsa CIAENbIM U HUCIOJb3YIOIIEr0
co0aKy-ToBOABIPSI, K 3JaHUI0 YHHMBEPCUTETa, PAaCIOJararolero MeCTOM IS
pa3MeleHus COOaKu-TIOBOABIPS B UaChl 00YUYE€HUs CaMOT'0 CTY/ICHTA;

2) ns ctynentoB ¢ OB3 no cnyxy:

nyOIMpoBaHKe 3BYKOBOM CITPaBOYHON MH(MOPMAIIUU O pACIIMCAHUN YY€OHBIX
3aHATHN BU3YyaJbHOM (YCTaHOBKA MOHHUTOPOB C BO3MOXKHOCTBIO TPAHCISIUU
CyOTUTPOB (MOHHUTOPBI, UX pa3Mepbl U KOJIMYECTBO HEOOXOIUMO OIPENEIATh C
YU€TOM pa3MepOB IIOMEIICHNU);

o0ecrieueHrne HaJICKAIIMH 3BYKOBBIMH CPEICTBAMU BOCIIPOHM3BEICHHS
uH(popmanuu;

3) Ans CTYyEHTOB, UMEIOIUX HAPYIIEHHUS OMOPHO-ABUTAaTEIHHOTO anmnapara,
MaTepUaIbHO-TEXHUYECKHUE YCIOBHSI JOJDKHBI 00ECHedYnBaTh BO3MOXHOCTH
OecCIpensITCTBEHHOTO JOCTyMa B y4eOHbIE MOMEIICHUS, CTOJIOBBIC, TyaJeTHBIE U
JIpyrue TIOMEIIeHUs YHUBEPCHUTETa, a TakXKe WX MpeObIBaHUS B yKa3aHHBIX
MOMENICHHIX (HAIMYMEe MaHIyCOB, MOPYYHEH, PACITUPEHHBIX JTBEPHBIX MPOEMOB,
Tu(TOB, JIOKAIbHOE MOHIKEHHE CTOEK-OaphepoB 10 BbICOTHI He Oomnee 0,8 M;
HAJIMYKE CTICIUANIBHBIX Kpecel U APYTUX MPUCTIOCOOICHUN).

O6pazoBanue cryneHToB ¢ OB3 MoeT ObITh OPTraHM30BaHO KaK COBMECTHO
C IPYTMMH CTYJACHTaMH, TaK U B OTJEIBHBIX KJaccaX, FPyMIax WA B OTAEIbHBIX
aynutopusix YHuBepcutera. UucinenHocts ctynentoB ¢ OB3 B ydyeOHOMN rpymnme
yCTaHaBIMBaeTCA 10 15 yenoBek.

[Ipu nmonyuyenun CIIO crtynentam ¢ OB3 OecniiaTHO NperOCTaBISIOTCS
CIielUaJIbHbIC YUeOHUKH U yueOHbIC TTOCOOUSI, MHAs yuyeOHas TuTepaTypa, a Takxe
YCIIYTH CYpAONEPEBOAUYUKOB U TU(PIOCYPIOTIEPEBOTUUKOB.

C yuetrom o0co0bix mnOTpeOHOCTEN cTyaeHToB ¢ OB3 VYhuBepcureTroM
o0ecrieunBaeTCs TMPEAOCTaBICHHE YYEOHBIX, JIEKIIMOHHBIX MaTepUaloB B
AIIEKTPOHHOM BUJIE.

32



5. KOHTPOJIb 1 OIEHKA PE3YJIbTATOB OCBOEHUS YUEBHOM
JUCHUIIIMHBIOYIIL.04Y «MATEMATHUKA»

KonTpoJib u

OLIEHKA

pe3ynbTaToB

OCBOCHUA

y4eOHOTO

NpeaAMCTAOCYIHICCTBIIACTCAIIPCIIOAABATCIICM B ITPOICCCC IIPOBCACHUA JICKOIMOHHBIX,
MMPAKTHYCCKHUX BaHﬂTHﬁ, a TAaKKC BBIIIOJIHCHU O6y‘{aIOIHI/IMI/ICH HHAUBUAYAJIBHBIX

3aJJaHu M, MIPOECKTOB,UCCIIEIOBAHUM.

Pe3yabTarhl 00y4eHus

KpI/ITepI/II/I OIICHKH

MeToabl OLIEeHKH

- c(hOpMHPOBAHHOCTH
MPEJICTABIICHU O MaTeMaTUKe
KaK YHHUBEPCAJIILHOM SI3bIKE HAYKH,
CpeICcTBE MOJICJTUPOBAHUS
SABJICHUM W TPOIECCOB, UICAX U
METO0/IaX MaTEMaTUKH;
-IIOHUMAaHUE 3HAYUMOCTHU
MaTEeMaTUKH TUTSI HAy4HO-
TEXHOJIOTMYECKOT0  Iporpecca,
c(hOpMHUPOBAHHOCTh OTHOIICHUS K
MaTeMaTHKe Kak K  4YacTH
o011e4eI0BeYeCKon KYJIBTYpbI
4yepe3 3HAKOMCTBO C HMCTOpPHEH
pa3BUTHS MaTEeMaTHKH,
ABOJIIOLIUEN MaTeMaTUYECKHUX
UaeH;

-pa3BuUTHE JOTUYECKOT0
MBIIIJICHUSI, TPOCTPAHCTBEHHOTO
BOOOpaXeHUs, aNTOPUTMUYECKOMN
KYJIbTYPHI, KPUTUYHOCTH
MBIILICHUS Ha YpOBHE,
HEoOXomuMOM  Jiist  OyayIieit
npodecCUOHAIBHOM
JESTENBHOCTH, JIJISl TTPOJOIKCHHUS
o0pa3oBaHuUs u
caM0o00pa30BaHMUS;

-OBJIQJICHNE  MaTeMaTHYeCKUMHU
3HAHUSAMHU u YMCHUSIMH,
HEOOXOJMMBIMA B TTOBCEIHEBHOM
KU3HU, NJII OCBOCHHUS CMEKHBIX
€CTECTBEHHO-HAYYHBIX
TUCITUTUTHH u TUCITUTUTHH
poheCCHOHAIBHOTO ITHUKIIA, IS
MOy YEHUS oOpa3oBaHusi B
00J1acTsIX, HE TPEOYIOITUX

Conepxanue u 00BEM
Marepuana,
MOJIJIEXKAILIETO TPOBEPKE,
onpeaenseTcs
IIPOrpaMMON u
Y4€OHUKOM.

BrisiBiieHue TIOJTHOTHI,
MIPOYHOCTHU YCBOCHUSA
0oOy4JaroImMUMHUCI TEOPUHU
U YMEHUE NPUMEHATH €e
Ha MPaKTUKE B 3HAKOMBIX
u HE3HAKOMBIX
CUTYyaIHUsIX.
YuuteiBaeTcst
MOKa3aHHbIE CTYyACHTaMU
3HAHUS u YMEHMUSL.
Ouenka  3aBUCUT  OT
HaJIMYMST W XapakTepa
ITOrPEUIHOCTEN,
JIOTTYIIIEHHBIX
00yJaroIMMHuCH.
MOTPEIIHOCTEH
BBIJICIISIIOTCS.  OIMMOKU U
HEJIOYCTHI.

Ommbxoi CUHUTaETCS
MOTPEIIHOCTh, €CIU OHa
CBUJICTEIILCTBYET O TOM,
YTO CTYACHT HE OBJAJEN
OCHOBHBIMHU 3HAaHMSIMH U
(nm) YMEHUSIMH,
YKa3aHHBIMU B
IporpamMme.
Henouweramu cuurarorcs
MOTPEIIHOCTH, KOTOPbIE
HE MIPUBEIHU K

Cpenu

HaOIoACHUE 3a
JEATEIIbHOCTHIO B
rpouecce
OCBOEHUS
IpOrpaMMBbl
npeaMera
CTyJECHTa u
OIIEHKA
JIOCTUKEHUS
pesyJbTara
yepes:

- AKTUBHOE
y4acTU€ B XOJI€
3aHSTHUS;

- YCTHBIM H®
MMHUCbMEHHBIN
OIpoc;

- BBITIIOJIHEHHE
JIOMAIIHEN
paboTHI;

- 3aJaHus IS
CaMOCTOSITEIIbHOU
padoThI;

- 3aaHus
KOHTPOJIbHOMN
padoThI;

- BBINIOJIHCHUE
MIPAKTUYECKOH
paboTHI;

- MOATOTOBKA
JOKJIAJI0B,
COOOIIIEHUH,

pedeparos.

[TpomexyrouHas
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yIayOJICHHOM ~ MaTeMaTH4YeCKOM
NOATOTOBKH;

-TOTOBHOCTH H CIIOCOOHOCTH K

oOpa3oBaHMIO, B TOM YHUCIE
caM000pa30BaHuIo, Ha
IPOTSKEHUN BCEH KU3HY;
CO3HATEJIIbHOE  OTHOUIEHHME K
HENpPEepPHIBHOMY 00pa30BaHUIO KaK
YCIIOBHIO YCIIEITHON
npodecCHOoHaATEHOM "

OOIIIECTBEHHOM JICATCIIHHOCTH;

-TOTOBHOCTH M CIIOCOOHOCTH K
CaMOCTOSITEJIbHOM TBOPYECKOM U
OTBETCTBEHHOM JCATSIBHOCTH,

-TOTOBHOCTb K  KOJUJICKTUBHOM
paboTe,  COTPYAHHYECTBY  CO
CBEPCTHUKAMHU B
oOpa3oBaTeIbHOM, OOIIECTBEHHO
OJIC3HOM, y4aeOHO-
HCCIIEIOBATENIBCKOM, TPOEKTHON U
JIPYTUX BUJIaX JACSTEILHOCTH;

-YMEHUE CaMOCTOSITEIIBHO
OTIPENEIISITh LEJN ACITEILHOCTH U
COCTaBJIATH IIAHBI ICATSIHLHOCTH,
CaMOCTOSITEJIbHO ~ OCYIIECTBIISTh,

KOHTPOJIMPOBATh u
KOPPEKTUPOBAaTh  JESITEIbHOCT;
HUCIOJIb30BaTh BCE€ BO3MOXKHBIC
pecypchl JUIS JIOCTHOKCHUS
OCTaBJICHHBIX Heneu u
peanuzanuu IJIaHOB
JICSITEIbHOCTH; BBIOHpATh
YCIICILIHbIC CTpaTeruu B

PA3JIMYHBIX CUTYALUSIX;
-YMEHHUE MPOIYKTUBHO OOIIATHCS
Y B3aUMOJIEMCTBOBATh B MPOIECCE

COBMECTHOU JIESATEIILHOCTH,
YUUTBIBATh  TO3UIMH  JPYTUX
YYaCTHUKOB NEeSITETHbHOCTH,
¢ pexTuBHO paspemiarhb
KOH(DJIUKTHI;

-BJIaJICHUE HaBBIKAMH
MMO3HABATEIILHOM, y4e0OHO-

HCCIIEIOBATENILCKON W NPOEKTHOU

HCKaKEHHUIO CMBICJIa
MIOJTy4YE€HHOTO

Orenka OTBETa
y4Jalierocs Ipu yCTHOM H
MMHUCbMEHHOM  OIpocax,
MIPOBOAUTCS 10

NATHOAIIBHON CUCTEME.
[IpenogaBarens MOXKET
NOBBICUTh OTMETKY 3a
OpUTMHAJIBHBIA OTBET Ha

BOIIPOC W
OPUTMHAJIBHOE pEIICHUE
3a/iauu, KOTOPbIE
CBUJIETEIIbCTBYIOT 0
BBICOKOM YpOBHE
BIIAJICHUS
nH(OPMAITMOHHBIMU
TEXHOJIOTUSIMU

ydalmMmcs, 3a pelieHue
0ojiee CIIOKHOM 3aaauu

WIM OTBET Ha OoJee
CJIOKHBIN BOIIPOC,
MPEIOKEHHBIE CTYJICHTY
JIOTIOJIHUTENIBHO ~ TIOCJIE
BBITIOJTHEHUS UM
OCHOBHBIX 3aJJaHUM.
Oyenka VCMHbBIX
omeemos.

"Omauuno"” - eciau
CTYZIEHT rIIyoOKO W
MIPOYHO YCBOUJI
IIPOrPaMMHBIN  MaTepHuall
HcuepnbiBarole,
MOCJeA0BaTEILHO,

IPAaMOTHO U JIOTUYECKH
CTPOWMHO €r0 U3JIaraeT, He
3aTPYAHSETCS C OTBETOM
npu BUIOU3MCHCHHUU
3aaHusl, CBOOOIHO
CTIpaBISIETCS C 3aJadyaMu
u MIPAKTHICCKIMHU
3aJ]aHUSIMU,  TIPABHJILHO
O0OOCHOBBIBAECT MPHUHSITHIC
peleHus, yMeeT

aTTecTanus
dbopme
MTUCBMEHHOTO
AK3aMEHa.

B
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NEeSTeIbHOCTH, HaBbIKAMHU
paspenieHus npo0iem;
CIIOCOOHOCTh M TOTOBHOCTH K
CaMOCTOSTEIIbHOMY MOUCKY

METOJIOB PEIICHUS MPAKTUYECKUX
3a/1a4, TMPUMEHECHHUIO Pa3IMYHbIX
METOJIOB ITO3HAHMS;

-TOTOBHOCTb ¥ CHOCOOHOCTH K

CaMOCTOSTEIbHOM

uH(pOPMaIIMOHHO-

MMO3HABATEIbHON  JIESTEIBLHOCTH,
BKJIIOYasI YMEHUE
OPUEHTHUPOBATBCS B PAIMYHBIX
HCTOYHHUKAX nHpopmaruu,
KPUTUYECKHU OLICHUBATh U

UHTEPIPETUPOBATH UHPOPMAILIHIO,
NOJIy4Ya€Myl0  HM3  Pa3lIMYHBIX
UCTOYHUKOB;

-BJIaICHUE S3BIKOBBIMU
CpeACTBaMH:  yMEHUE  SICHO,
JIOTUYHO ¥ TOYHO M3JlaraTh CBOIO
TOYKY 3pEHHUsS, HCIO0JIb30BATh
aJIeKBaTHBIE SI3BIKOBBIE CPE/ICTBA;

-BJIaJICHUE HaBBIKAMU
MO3HABATEJIbHOM pPEeQIIEKCUN Kak
OCO3HaHUs COBEPILIAEMBIX

JICUCTBUU U MBICIUTEIBbHBIX
MPOLIECCOB, HX PE3YJbTATOB H
OCHOBaHUM, rpaHuI] CBOETO
3HAHUST W HE3HaHHUs, HOBBIX
MTO3HABATEJIBHBIX 33J]1a4 U CPEACTB
JUISL UX JIOCTHKCHMS,

-1EJICYCTPEMIICHHOCTh B TMOUCKaX
151 IIPUHATUA pelLIeHUN,
CO00pa3UTEIBLHOCTh U WMHTYHUIUS,
Pa3BUTOCTh  MPOCTPAHCTBEHHBIX

peACTaBICHU; CIIOCOOHOCTH
BOCIIPHHUMATh KpacoTy U
TapMOHHIO MHPA;
-cpopMHUPOBAHHOCTH

NPEACTABJICHUA O MaTeMaTHKe
KaK 4aCTH MHUPOBOM KYJIbTYPBl U
MECTE MaTEMAaTHKH B
COBPEMEHHOM LWBUJIN3ALNH,

CaMOCTOSITEIILHO
0000mares © u3JIararhb
MaTtepuaina, He JI0IycKas
OIIIHOOK.

"Xopowo" - ecnu TBEpIO
CTYACHT 3HaeT
IIPOTPAMMHBIN MaTepHall,
IrPaMOTHO U O CYIIECTBY
n3JIaraeT ero, HE
JIOIyCKaeT
CYILIECTBEHHBIX
HETOYHOCTEH B OTBETC HA
BOIIPOC, MOXET
MPaBUJIBHO  MPUMEHSTH
TEOPETUYECKUE
MOJIOKEHUST U BJaJiceT
HEOOXOINMBIMU
YMEHUSMH M HaBbIKaMHU
npu BBITIOJTHEHU U
MPAKTUYECKUX 3aJaHHM.
"Vooenemseopumenvno" -
€CIM CTYJIEHT  YCBOMWII
TOJIBKO OCHOBHOM
Marepuas, HO HE 3HaeT
OTJIEJIbHBIX JIeTaNeH,
JIONYCKAaeT HETOYHOCTH,
HEJOCTATOYHO
MpaBUJIbLHBIC
bOopMyITHPOBKH,
HapyIliaeT
MOCJIE/IOBATCIbHOCTL B
W3JI0KCHUU

IPOTrPaMMHOTO
Marepuana U
UCIIBITHIBACT
3aTpyIHEHHUS B
BBITIOJIHEHUU

MPAKTUYECKUX 3aTaHUN.

"Heyooenemseopumenvro"
- €CITU CTYJEHT HE 3HaeT
3HAYUTEIIBHON 4acTu
IPOTPaAMMHOTO

Marepuana, JOIMyCKaeT
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crocobax OIMnCaHuA SIBICHUM

peasbHOro Mupa Ha
MaTEMaTUYECKOM SI3bIKE;
-cpOpMUPOBAHHOCTD
pe/ICTaBIICHUN 0
MaTEMaTUYECKUX TMOHATUSX Kak
BaOKHEHIITUX MaTEeMaTHYECKUX
MOJEIIAX, MTO3BOJISTFOLIUX

OIIMCBhIBATb W H3Y4YdThb PA3HLIC
IMpOHICCChI M SIBJICHUS; IIOHUMAHUC
BO3MOKHOCTH aKCHOMAaTH4YCCKOI'O

ITOCTPOECHUS MaTEMaTHYECKUX
TEOpUH;
-BJIaJICHUE METOIaMU

JI0OKA3aTeIbCTB W aJITOPUTMOB
pelieHus, YMeHUE UX MPUMCHSITD,
MPOBOJUTH JI0Ka3aTeJIbHbIC
pacCyXKJIeHHUSd B XOJI€ PpEIICHUS
3aj1a4;

-BJIaJICHUE CTaHJAapPTHBIMU
IIpUEMAMH pereHuns
PalMOHAIIBHBIX U
MppanoOHaIbHBIX,

ITOKA3aTEIIbHBIX, CTEIICHHBIX,

TPUTOHOMETPUUECKUX ypPaBHEHUM
U HEPaBEHCTB, MX CHUCTEM;
HCIIOJIb30BaHUE TOTOBBIX
KOMIIBIOTEPHBIX MPOrpaMM, B TOM
YHUCIie JI9 MOMCKa MyTH PEelIeHUs
u WJUTIOCTpaIiU pelieHus
YPaBHEHUW U HEPABEHCTB;
-c(pOpMHUPOBAHHOCTH
npeACTaBlIeHU 00 OCHOBHBIX
MOHSTHSIX MaTeMaTHYECKOTO
aHalM3a W  HUX  CBOMCTBAX,
BIIaJICHUC yMEHHUEM
XapaKTepru30BaTh MIOBEACHUE
byHKUNH, UCIIOJIb30BaHUE
MOJTY4YEHHBIX 3HAHMUM DINIE:
ONMCAHUsA M aHaju3a peajbHbIX
3aBUCUMOCTEH;

-BJIAJICHUE OCHOBHBIMU
MOHATUAMU O  IUIOCKMX U
MIPOCTPAHCTBEHHBIX

CYHICCTBCHHLIC OHII/I6KI/I,

C OOJIBIIIUMU
3aTpyTHCHUSAMU
BBITIOJIHSET

MpakTUYECKUE 3aJaHus,
3a1a4u.

Kpumepuu OYeHKU
NUCbMEHHBIX pabom:
«5»-Paborta nomxkHa OBITH
BEITIOJTHCHA TIPABUJIBLHO U
B mojHOM 00BEMe , 90-
100% BBIIOJIHEHHUS.
«4»-PaboTta BBINIOJHEHA
MPaBWJIBHO, HO HMEIOTCS
HEIOYETHI, MIPOIICHT
BBITOJIHEHUA 75-89%.
«3»- Pabora BBINOIHEHA
MPaBWJIBHO, HO HMEIOTCS
OILINOKH, MIPOLIEHT
BhITTOJIHEHUA 59-74%.
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reOMEeTpUYEeCKux (¢urypax, ux
OCHOBHBIX CBOMCTBAX;
c(hOpMHUPOBAHHOCTh yMEHUs
pacno3HaBaTh ~ I'€OMETPUYECKHUE
Gurypsl Ha yepTexkax, MOJEIAX U
B peajbHOM MHUpE; NPUMEHEHUE

A3YYEHHBIX CBOWCTB
r€OMETPUYECKHUX buryp u
dbopmymn TUTST pereHus

IrCOMCTPHUUICCKUX 3aJla4 U 3aJda4 C
IMPAKTUYICCKUM COACPIKAHUCM,

-c(hOpMUPOBAHHOCTH
NpEACTaBICHUM O TMpoLEeccax Hu
SABJICHUSX, UMEIOLIUX
BEPOSTHOCTHBIN Xapaxrep,
CTaTUCTUYECKUX
3aKOHOMEPHOCTSIX B PEAIbHOM
MHpE,  OCHOBHBIX  IOHATHSIX
AJIEMEHTAPHON TEOPUU
BEPOSITHOCTEW; YMEHUN HAXOJUTh
u OIICHUBATh BEPOATHOCTH
HACTYIUICHUSA COOBITUI B
MPOCTEUTITUX MPaAKTUYECKUX
CUTYyaIUsIX u OCHOBHBIE
XapaKTePUCTUKU CITy4alHBIX
BEJINYUH;

-BJIaICHUE HaBbIKaMU
UCIIOJIb30BaHUs TOTOBBIX

KOMIIBIOTEPHBIX IPOrpaMM IIpU
pelIeHnH 3a1ad4.
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