ABTOHOMHAS HEKOMMEPYECKASA OBPA30OBATEJIBHAA

OPTAHM3BAIIUA ITPOPECCHUOHAJIBHOI'O OBPA30OBAHUA

«KBI3BIJICKAHM TEXHUKYM DKOHOMUKH U IIPABA
MOTPEBUTEJBCKOM KOOIIEPAIIUN»

PACCMOTPEHA
Ha 3aCEeJaHNH PEAMETHO-IIUKIOBON

YTBEPX/IAIO
3amecTuTenb JUPEKTOPA 110 yued

HOI paboTe

JTUCLIHI]
IIpotoy
[Tpencdn®

5 A8mxHocTs:
& |

FIKyriER nognncaH npocToit
MchopMaL%l cj‘

Bnagensue: ©
bekTop. [ata

YHUKaNbHBII MPOrpaMMHBIiA K1
MBBEYEA (dbodS0cedrs 10617

v

pe-oon M.B.
MO: Koxgpaluosa Onbra [leTposHa

b anmeatiug—20.08.20230908:46
oM.
498b54912ffec3

PABOYAS IPOI'PAMMA OBIIEOBPA30OBATEJILHOU
YUYEBHOM JUCIHUILIUHBI
OJI1.04. «MaTemaTnka: ajareopa, HauUajIa MaTeMaTHYECKOT0
aHaJIM3a, FeOMeTPHUsD)

JUTSL CIICIUANIBHOCTU CPETHETO MPO(PEeCCHOHATBLHOTO 00pa30BaHUs

43.02.15 «IloBapckoe 1 KOHIUTEPCKOE €TI0

0a3zoBasg mOATrOTOBKA

®dopma oOydeHUS: OUHas

CornacoBaHa

Ha 3acexannu merojacosera KTOull

« » 2021r.

Pa3zpaboruukmu:

1. Opranmzamus — paspadorunk: AHOO [1O KbBbpUickuii TEXHUKYM SKOHOMUKH H

npasa [IK.

2. llpenopaBatens uHpopmatuku - bypOy Yeitnemn MuxaitiioBHa

«KBI3BIIICKOTO TEXHMKYMa SKOHOMHMKH U mTpaBa [IK»

Ke3em1, 2021 1.

AHOO IIO



PaGouast mporpamMmma y4eOHOM TUCIHUIUIMHBI pa3paboTaHa Ha OCHOBE:

- (eneparbHOrO0 roCyJAapCTBEHHOIO0 00pa3oBaTEILHOIO CTaHAApTa CPEIHEro OOIIEro
obpazoBanus (manee — ®I'OC COO) 43.02.15 «IloBapckoe W KOHIUTEPCKOE JETI0»
cpenHero  npodeccuoHalbHOrO  0Opa3oBaHusi,  yTBepxkaeHHoro  [Ipukazom
Muno6puayku Poccum ot 09.12.2016 N 1565 m 3apeructpupoBanHoro B MwuHIOCTE
Poccun ot 20.12.2016 N 44828.
- (QeneparbHOTO TOCYJAPCTBEHHOIO  00pa30BaTENBHOIO  CTAaHJAApPTa  CPEIHETO
npodeccruonanbHOro odpaszopanus (nanee — ®I'OC CIIO) o cnenuaabHOCTH;

- pEeKOMEHJAlMil 1O OpraHU3allMM TOJYYeHHsS CpeJHero ooOiiero oOpa3oBaHUs B
mpeaeax OCBOCHHS O00pa3oBaTeNbHBIX MPOTPaMM CPEIHETro MpodhecCHOHATHLHOTO
oOpa3zoBaHusi Ha 0aze OCHOBHOro oOIIero oOpa3oBaHUs C Y4YeTOM TpeOoBaHUM
dbenepaabHbIX TOCYJApCTBEHHBIX OOpa30oBaTENbHBIX CTaHAAPTOB M  IOJIy4aeMoOu
CnenuaabHOCTH Wiu npodeccnn cpeaHero npodeccruoHaaTbHOT0 00pa3oBaHus (MMUCHMO
JlenaprameHTa rocyJ1apCTBEHHON MOJIUTHUKUA B cepe MOATOTOBKHM pabOyuX KaJpoB U
JI1O Munobpuayku Poccuu ot 17.03.2015 Ne 06-259) (¢ yroun. ot 25.05.2017 r.);
- OpUMEpPHON mporpamMmbl y4eOHOW IUCHUIUIMHBI «Marematuka: anrebpa, Hauasa
MaTeMaTUYECKOr0 aHalii3a, TeoOMETpUus» s MpodecCuoHaNbHBIX 00pa30BaTEIbHBIX
OpraHu3auui, pPEeKOMEHIAOBAHHON DenepaibHbIM TI'OCYJapCTBEHHBIM aBTOHOMHBIM
yupexaeHueM «®PeaepanbHblii MHCTUTYT pa3BUTHS oOpazoBaHus» (maiee — OI'AY
«®1PO») B KauecTBe MPHUMEPHOM MpPOrpamMMbl ISl peaju3alid OCHOBHOU
npodeccuoHabHOM 0Opa3oBatenbHOM mporpammbl CIIO Ha 6a3e OCHOBHOTO OOIIEro
oOpa3oBaHHs ¢ TOJIydeHHEM CpeaHero obmiero oopasoBaHus, mpoTokond Ne 3 or 21
uronst 2015 r. Peructpaumonnsiii Homep peuenzuu 377 ot 23 uronsg 2015 r. PI'AY
«DOUPOW.
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IMACIHIOPT PABOYEM IMPOI'PAMMBI YYEBHOM TUCIIUATIJINHBI

«MaremaTuka: ajaredpa, HaYajIa MATEMaTHYECKOI0 AHAJIU3a, TeOMeTPHs»

1.1.06s1acTH NPUMEHEHUSA NPOTPAMMBbI

[Iporpamma  y4eOHOW  JIUCHMIUIMHBI  SABJISIETCS ~ YacThblO  OCHOBHOM
npodeccuoHaIbHOM 00pa3oBaTenbHOM mporpamMmbl B cooTBerctBUe ¢ PI'OC 1o
npodeccun (cnermanbHoctn) 43.02.15 «IloBapckoe 1 KOHIAUTEPCKOE JAEITION»:

Conepxxanne mporpamMmbl «MaTeMaTHKa» HaNpaBICHO HAa JOCTHKEHUE
CHENYIOIINX LIETEH:

-o0ecreyeHue C(HOPMUPOBAHHOCTH TPEACTABICHHA O COIMAIBHBIX, KYJBTYPHBIX U
HUCTOPUUYECKHX (DAKTOpaX CTAHOBIICHUS MATEMATHUKH;

-obecrneyeHue c(hOpMHUPOBAHHOCTHU JIOTUYECKOTO, ITOPUTMUYECKOTO u
MaTEMaTUYECKOTO MBITIUICHUS;

-obecrieyeHue CcGHOPMUPOBAHHOCTH YMEHUN MPUMEHSATH IMOJIYYEHHbIE 3HAHUSA IpU
PEIICHUH pa3IMYHBIX 33/1a4;

-o0ecrieyeHue CHOPMUPOBAHHOCTH TPEACTABICHUNA O MaTEMaTUKE KaK YacTh
OOIIEYEIIOBEYECKON  KYJIBTYPhl, YHUBEPCATHLHOM SI3BIKE HAYKH, TIO3BOJISIIOIIEM
OINMKCHIBATh U U3y4YaTh PEaIbHbIC TPOLIECCHI U SIBJICHHUSI.

B mporpammy BKIIIOYEHO COJAEpKaHUE, HalpaBiIeHHOe Ha (OPMHUPOBAHHE Y
CTYJCHTOB KOMIICTCHITUI, HEOOX0MUMBIX I KauecTBeHHOro ocBoeHus OITOIT CIIO
Ha 0a3e OCHOBHOro oOOIIEero o0pa3oBaHUs C TMOJYYEHHUEM CpPEJHEro oOIIero
oOpa3oBaHusl; MPOTPAMMBI TMOATOTOBKM KBATH(HUITMPOBAHHBIX pPa0OUMX, CIyKaIUX;
MporpamMMsbl MOATOTOBKHU crienuanuctoB cpeanero 38eHa (IIIKPC, [IICC3).

[Iporpamma y4eOHOW MUCIMIUIMHBI «MaTemMaTuka» SIBISETCS OCHOBOW JIs
pa3pabOTKH pabOYuX NPOrpamMM, B KOTOPBIX MPOeCCHOHAIBHBIC 00pa30BaTCIIbHBIC
OpraHu3alliM, pPeATU3YIMmue o0pa30BaTEIbHYI0 MPOTPAMMY CpPEAHETrO  OO0IIeTo
obpazoBanuss B mpeaemax ocBoeHus OIIOIT CIIO na 6a3e OCHOBHOTO OOIIEro
o0pa3oBaHusl, YTOUHSIOT COJiepKaHuEe YU4eOHOro Marepuasa, Mmocie0BaTeIbHOCTh €ro
W3Y4YeHUs, pachpefereHrue ydeOHbIX 4YacoB, TeMaTUKy pedepaTtoB,  BHUIbI
CaMOCTOATENLHBIX  Pa0OT,  yu4uThIBasg  CHenuuKy  TpOrpamMM  HOATOTOBKH
KBATM(UIIMPOBAHHBIX pPab0OYMX, CIyXallMX U CIENHAIMCTOB CPEIHEr0 3BEHA,
ocBamBaeMOU Mpodeccuu WK CreuaaIbHOCTH.

[IporpammMa  MOXET  HWCIOJB30BATHCS ~ JIPYTUMU  MPOGeCcCHOHATHHBIMU
00pa30oBaTeNbHBIMU OpPTraHU3ALMAMHU, PEATM3YIONIMMU 00pa30BaTENIbHYIO0 MPOrpaMMy
cpeaHero obmiero odpazoBanus B mpeaenax ocBoeHus ocHopHoM OITOIT CITO Ha 6asze
ocHoBHOTO 060111eT0 006pazoBanus (IITIKPC).

B pe3yabraTe 0cBOCHUS YUeOHOM TMCHUILIMHBI 00YYAIIIMHCS JOJKEH:
YMETb BBITIOJIHATDH apI/I(I)MeTI/I‘-IeCKI/Ie ﬂeﬁCTBHH Hall 4YuCJIaMH, COYCTasd YCTHBIC H
MUChMEHHBIC MPUEMBl; HAXOAUTh NPUOIMKCHHbIC 3HAYCHHS BEIUYUH U
MOTPEIIHOCTH BbIYMCICHUN (a0COMIOTHAsE W OTHOCHUTENbHAs); CPaBHUBATH
YHCIIOBBIC BBIPAKCHHS;

HaXOJIUTh 3HAYEHUS KOPHS, CTENeHH, Jorapupma, TPUTOHOMETPUUECKHX
BBIDQKCHUN HA OCHOBE OINPEICICHHs, HCIONb3ys TPH HEOOXOTUMOCTH

WHCTPYMEHTAJbHBIE CPEJCTBA; TOJIb30BATHCS TMPUOMMKCHHOW OIICHKOW Mpu
IIPAKTUYECKUX PacyeTax;




BBITIOJTHSATH MPe0Opa30BaHUs BBIPAXKEHUH, TPUMEHsS (DOPMYJIIbI, CBSI3aHHBIEC CO
CBOMCTBaMU CTENEHEH, Jorapu(pMoB, TPUTOHOMETPUUYECKUX QYHKITUN;
BBIYHCIIATh 3HAYEHUE (PYHKIUU IO 3aJaHHOMY 3HAUCHHIO apryMeHTa TpHu
Pa3IUYHBIX cIOc00ax 3a7aHus GyHKINH;

OTIpEJIeIISITh OCHOBHBIE CBOWCTBA YHCJIOBBIX (DYHKIIMHA, HIUTFOCTPUPOBAThH UX Ha
rpadukax;

CTpOUTHh Tpaduku H3yYEHHBIX (PYHKIUH, WIIIOCTPUPOBATh MO Trpaduky
CBOMCTBA DJIEMEHTAPHBIX (YHKITUH;

UCIIOJIb30BaTh MOHATHE (YHKIMU JUIsl ONMMCAHUS M aHAIM3a 3aBUCUMOCTEN
BEJINYHH,

HAXOJUTh MPOU3BOIHBIC AJIEMEHTAPHBIX (DYHKIIHIA;

WCIIOJIb30BaTh MPOU3BOIHYIO IS W3yUYCHUS CBOMCTB (D)YHKIIUH W TTOCTPOCHHUS
rpaduKoB;

NPUMEHSTh TPOU3BOJHYIO IS TPOBEACHHS NPHUOIMKCHHBIX BBIYUCIICHHMA,
pemiath 3ajayd MPUKIAAHOIO XapaKTepa Ha HaxXOXKIEHUE HauOOJBLIEro U
HAaUMEHBIIET0 3HAYECHUS;

BBIYHCIISATHh B MPOCTEHIINX CIIy4asX IUIOMAIN U 0OBEMBI C HCIIOJIb30BAHUEM
OTPEJICIICHHOTO UHTETpaa;

pemarb palMoOHAJIbHEIE, MOKa3aTeJIbHbIE, JorapupmMu4ecKue,
TPUTOHOMETPUYECKUE YPaBHEHUS, CBOSAIIMECS K JIMHEWHBIM U KBaJIpaTHBIM, a
TaK)Ke aHAJIOTUYHBIE HEPABCHCTBA M CUCTEMBI,

UCIOJIb30BaTh rpaduYecKuii METO] pelIeHUs] ypaBHEHUN U HEPABEHCTB;
n300paXkaTh Ha KOOPJAMHATHOM MJIOCKOCTH pELIeHUs] ypaBHEHU, HEPABEHCTB U
CUCTEM C JIByMsI HEU3BECTHBIMU;

COCTaBJISITh M pellaTh YPAaBHEHUS U HEPABEHCTBA, CBS3BIBAIOIINE HEU3BECTHBIC
BEJIMYHMHBI B TEKCTOBBIX (B TOM YHCIIE TIPUKIIAIHBIX ) 3a/1a4ax.

pemiath IpocTeiiie KOMOMHATOPHBIE 3aJ]a4l METOJIOM Tepedopa, a Takke C
UCTIOJIb30BAaHUEM U3BECTHBIX (POPMYT;

BBIUHCIISATh B MPOCTEHMIIMX CIydasx BEpPOSTHOCTU COOBITUH Ha OCHOBE
NOJICYEeTa YKCia UCXO0/I0B;

pacmo3HaBaTh Ha 4YepTeXaxX U MOJENIAX MPOCTPAHCTBEHHbIE (HOPMBI;
COOTHOCHTH TPEXMEPHBIE OOBEKTHI C UX OMUCAHUSAMU, H300PaAKCHUSIMU;
OMHCHIBATh B3aMMHOE PACTOJIOKEHUE MPSIMBIX U TJIOCKOCTEH B MPOCTPAHCTBE,
apryMeHTHPOBATh CBOM CYKICHHS 00 3TOM paCIONI0KEHUH;

aHAJIM3UPOBATh B MPOCTEUIINX CIy4yasX B3aMMHOE PaCIOOKEeHHE 00BEKTOB B
POCTPAHCTBE;

U300pakaTh OCHOBHBIC MHOTOTPAHHHUKH W KPYTJIbIC TEJA; BHIMTOTHATH YEPTEKHU
10 YCJIOBHSIM 3a/1a4;

CTPOUTH MPOCTEHUIIIHE CeUEHUS KyOa, TPU3MBI, TUPAMUJIBL;

pemnarth TUIAHUMETPUYECKHE M TPOCTEHINNE CTepEOMETPUUYECKUE 3a/Jadd Ha
HaXOXKJEHHE Nr€OMETPUUYECKUX BEJIMYMH (JIJIMH, YIJIOB, IUIONIa/1ei, 00beMOB);
UCIIOJIb30BAaTh MPH PEIICHUU CTEPEOMETPUYECKUX 3a]1a4 IUIAHUMETPHUUYECKUE
(bakTbl 1 METOABL;

IIPOBOJIUTH JI0KA3aTeNIbHbIE PACCY>KJICHUS B X0JI€ PEILICHUs 3a/1a4;

3HATh

3HAYCHUE MAaTEeMAaTHYCCKONH HAayKW JUIsl pEIICHUs 3a/]a4, BO3HUKAIOIIUX B
TEOPUU U MPAKTUKE; IIHUPOTY U B TO K€ BPEMsi OIPAHUYCHHOCTh MPHUMEHEHHUSI
MaTeMaTHYeCKHX METOJIOB K aHAIN3Y M MCCIICIOBAHUIO MPOLECCOB U SIBICHHIA
B IIPUPOJIE U OOIIECTBE;

3HAYCHUEC TPAKTUKHA M BOIPOCOB, BO3HUKAIOIIMX B CaMOM MaTeMaTHKE JUIs
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dbopMHUpOBaHUST M Pa3BUTHS MATEMAaTUYECKON HAYKH; HCTOPUIO Pa3BUTHUS
IIOHATHS 4YHCJA, CO3JaHUS MAaTEMaTHYECKOIO0 aHajln3a, BO3HUKHOBEHUS H
pa3BUTHSI TEOMETPHH;

YHUBEPCAJIbHBIN XapaKTEp 3aKOHOB JIOTUKM MAaTeMaTHYECKUX PacCyX ICHUM,
WX IPUMEHUMOCTB BO BCEX 00JIACTSIX YEIOBEYECKOM JEATEIbHOCTH;
BEPOSTHOCTHBIN XapaKTep pa3IMdyHbIX MPOIIECCOB OKPYIKAIOIIETO MUPA.

1.2. O6mas xapakTepucTHKAa Y4eOHO# TUCHMILTHHBI «MaTeMaTHKa»

Marematuka siBisiercs GyHIaMeHTaNIbHONW 0011e00pa30BaTEeNbHON TUCIUILTUHON
CO CJOXUBIIUMHKCS YCTOWYMBBIM COJCpXKAHUEM ¢ OOmHUMH TPeOOBAaHUSIMH K
MOATOTOBKE 00YyYaIONTUXCSl.

B mpodeccroHanbHBIX 00pa30BaTENBHBIX OpPTaHU3ANMSIX, PEATH3YIONTUXCS
o0pa3oBaTeNnbHyI0 MPOrpaMMy CpelHero o0IIero o0pa3oBaHus B TpeeaX OCBOCHHUIX
OIIOII CIIO Ha 6a3e 0OCHOBHOIO 0011ero 00pa3oBaHusl, U3yUYEHUE MAaTEMaTUKU UMEET
CBOM OCOOEHHOCTH B 3aBUCHUMOCTH OT PO NpohecCHOHATBHOTO 00pa30BaHHUS.

[Ipu ocBoenun mnpodeccuii CIIO u cnemmansHocteit CIIO ecTecTBEeHHO-
Hay4yHoro mnpoduins mnpodeccuoHanbHOro ooOpa3zoBanus, crnenuanbHocteir CIIO
TYMaHHTApHOTO MPpoduist mpohecCHOHATBLHOTO 00pa30BaHUsI MaTeMaTHKaA N3Y4YaeTCs Ha
6a3zoBom ypoBHe DPI'OC cpennero oOuiero odpa3oBaHUs; MPU OCBOCHUU Mpodeccuit
CIIO u cermansHOCcTel CITIO TEXHHYECKOTO T COIMAIBHO-3KOHOMHYECKOTO MPOodHIICH
podecCHOHAIEHOTO 00pa30BaHUsl MaTeMaTHKa M3ydaeTcs Ooliee yriayOJeHHO, Kak
npodribHas ydeOHAs IUCHUIIIMHA, YYWTHIBAIOMIAS CICHU(PUKY OCBaMBAEMBIX
npodeccuii WM  CIEeNUATBHOCTEH. OTO BBIPAXKACTCS B COJAEPXKAHUU OOydYCHUS,
KOJIMYECTBE YaCOB, BBIACIIIEMBIX Ha H3YYCHHUE OTIACIBHBIX TEM MPOTrPaMMBI, TTTyOHHE HX
OCBOCHHS CTyJeHTaMH, OOBEeMe U XapaKTepe MPaKTUYECKUX 3aHATHH, BHIIAX
BHEAYAUTOPHOM CAaMOCTOSITEILHONU PAOOTHI CTYIEHTOB.

OOmue 1enu W3ydeHUs MaTeMaTUKH TPAIUIIMOHHO PEANTM3YIOTCS B YETBIPEX
HaIpaBICHUSX:

1) obmuiee mpeacTaBieHre 00 UACSX U METO/IaX MaTEMaTHKH;

2) MHTEJUICKTyaJIbHOE Pa3BUTHC,

3) oBiajeHNE HEOOXOAUMBIMUA KOHKPETHBIMU 3HAHUSIMUA U YMEHHSIMH;
4) BoCHIHTATEIBHOE BO3JICHCTBHE.

[Mpodummzarus 1eneii MaTeMaTHYECKOTO OO0pa30BaHUSI OTPAXKAETCsS Ha BBHIOOpE
NPUOPUTETOB B  OpraHu3alu y4eOHOM  JesTelbHOCTH  oOywaromuxcs. s
TEXHUYECKOTO,  COIUAIBHO-DKOHOMHUYECKOTO  mpoduiaeii  MpodecCHOHATBHOTO
oOpa3zoBaHusi BBIOOp IIeJied CMellaeTcss B IParMaTUYecKOM  HalpaBlICHUH,
MPEAYyCMAaTPUBAIONIEM YCHJICHUE W PACHIMPEHHE MPUKIAJHOTO XapakTepa H3y4YeHUs
MaTE€MaTUKH, TPEUMYIICCTBEHHONM OpHEHTAIlMd Ha  QJITOPUTMUYECKUA  CTHIIb
MO3HABATENIbHON  AESATeNbHOCTU. JlJIS TyMaHUTApHOIO U  €CTECTBEHHO-HAYYHOI'O
npoduiieil mpodeccuoHanTbHOro o0pa3oBaHus 00Jiee XapaKTEPHBIM SIBISETCS YCUIICHUE
OOIIEKYJIBTYPHOH COCTABIISIONICH Y4eOHOW JUCHMIUIMHBI C OpUCHTAaIMed Ha
BH3YaJIbHO-00Pa3HbIN M JIOTHYECKUH CTHIIN yIeOHOH paOOThI.

W3yuenue wmaremMaTukd Kak MpopuiIbHON 001meo0pa3oBaTeibHON yueOHOM
JTUCIUTUIMHBI, YUYUTHIBAIOIIEH crienuduKy ocBauBaeMbIX cTyaeHTamu npodeccuit CI10
i crermansHoctd CIIO, obecnieunBaeTcs:
~ BBIOOPOM Pa3TUYHBIX MOIXO00B K BBEJICHUIO OCHOBHBIX TTOHSTHIA;
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dbopMuUpOBaHWEM CHCTEMBbI YUYEOHBIX 3aJaHHii, oOecreunBammmX >PPEeKTUBHOE
OCYIIECTBIICHUE BHIOPAHHBIX I[EIEBBIX YCTAaHOBOK;
o0OorameHneM CHeKkTpa CTWiIeH y4eOHOW NeSTeTbHOCTH 3a CYET COTJIACOBAHUS C
BEYITUMU JCSITeTbHOCTHBIMU XapaKTePUCTUKAMHU BBIOpaHHOM
npodeccun/crenuaabHOCTH.

[IpodunbHas cocTaBisiomas oOTpa)xkaeTcsi B TpPeOOBaHUSAX K MMOATOTOBKE

0o0yyJaromuxcsi B 4acTu:

oOmel  cucTeMbl  3HAHUU:  COAEPKATEIbHBIE  NPUMEPBl  HCIIOIb30BAHHUS
MaTEMaTUYECKUX UACH U METOJ0B B TPO(EeCCHOHATBLHOM eI TeIbHOCTH;
YMEHUU: pa3auyue B ypOBHE TPeOOBAaHUHN K CI0KHOCTU IPUMEHSEMBIX allTOPUTMOB;
PAKTUYECKOTO  MCIOJIb30BAaHUSI ~ NPUOOPETEHHBIX  3HAHUW M YMEHHUIN:
UHJUBUIYAIbHOIO YYeOHOrOo OIbITa B IOCTPOCHUM MATeMaTHYECKUX MO/Jeel,
BBITIOJIHEHUN UCCIIEN0BATEIBCKUX IIPOECKTOB.

Takum oOpazoM, peanuzanus couepKaHusi y4eOHOU JAUCIUILUIMHBI OPUEHTUPYET Ha

MPUOPHUTETHYIO POJIb MPOICCCYyalTbHBIX XapAaKTCPUCTUK yUeOHOH pabOThI, 3aBUCSIIUX
oT mnpoduis MpodheCCHOHAIIBHOIO 00pa30BaHMS, MOJYYCHHUS OIBITA HCIIOIb30BaHUS
MaTeMaTUKH B COJEPXKATCIBHBIX W MPOPECCHOHATBHO 3HAYUMBIX CHTYAIlUSX I10
CpPaBHEHUIO ¢ (POpMaATHHO-YPOBHEBBIMH PE3YJIbTaTAMU XaPAKTEPUCTUKU OOYICHHS.

COI[Cp}KaHI/IC yqe6H01‘71 JAUCHTHITIINHBI p33pa6OTaHBI B COOTBCTCTBHU C OCHOBHBIMHU

COACPKATCIbHBIMHA JIMHAMUA O6quHI/IH MaTE€EMaTHUKCE:

anreOpanyeckass JIMHMS, BKJIIOYAIONIAs CHCTEMATHU3AIlMI0 CBEJACHUN O 4YHCTax;
U3YUYCHHUE HOBBIX O0000IIEHHE paHee W3YUYCHHBIX paHee H3YUYCHHBIX OIepaIuii
(BO3BEAICHHE B CTEIEHBb, M3BJICUCHUE KOPHS, JIOrapru(MHUPOBAHKE, CHHYC, KOCHHYC,
TQHI€HC, KOTAHTCHC M OOpaTHbIE K HHM);, HU3y4YCHHE HOBBIX BHJOB YHCIIOBBIX
BBIpOKCHUU ©  (OpPMYJ; COBEPIICHCTBOBAHME IMPAKTHUECKUX HABBIKOB W
BBIYMCIIUTEILHON KYJIBTYPHI, PACIIUPEHHUE M COBEPIISHCTBOBAHUE anreOpandecKkoro
amnrapara, c(poOpMUpPOBAHHOTO B OCHOBHOM IIKOJIE, U €ro MPUMEHEHHUE K PEIICHUIO
MaTeMaTUYECKUX U MPUKIAJTHBIX 3a/1a4;

TEOPETUKO-(PYHKITMOHAJIbHAS JIMHMS, BKIIOYAIONIAs CUCTEMATU3AIMI0 U PacCIIupeHue
CBEJICHUI O (PYHKIHMSIX, COBEPILICHCTBOBAHUE TrpaUUECKUX YMEHUMN; 3HAKOMCTBO C
OCHOBHBIMH HJICSIMH M METOJAaMH MaTEeMaTHMYEeCKOTO aHaiu3a B O0O0BeMe,
MO3BOJIAIONIEM MCCJIEOBaTh JJEMEHTAapHble (PYHKIMM | pemaTh MpOCTeHIne
reOMETPUYCCKHE, GU3HUCCKHUE U IPYTHE MPHUKIATHBIC 3a1a4H;

JUHUS YpaBHEHUH M HEPABEHCTB, OCHOBaHHAas Ha IOCTPOSCHHWHM W HCCIICAOBAHUU
MaTEeMaTHYECKUX MOJIeNIeH, MepeceKaroIuxcs C aareOpandyeckol U TEOPETHKO-
(GYyHKIIMOHATBHON JIMHUSMH M BKJIIOYAIOIIAs pPa3BUTHE W COBEPIICHCTBOBAHHE
TEXHUKHU aJire0pandecKkux Mpeoopa3zoBaHUi JiJis pEeIIeHUs ypaBHEHUM, HEPABEHCTB U
cucteM; (OpMHPOBAHHE CHOCOOHOCTH CTPOUTh M HMCCIAEA0BaTh MPOCTEUIIINE
MaTeMaTHYECKHEe MOJICNIM MPH PEIICHUH MPUKIAAHBIX 3a]1ad, 3aja4 U3 CMEXHBIX U
CIIeIIUAJIbHBIX JUCITUILINH,

reoMeTpuyeckas  JMHUS,  BKJIIOYAIOIIas  HarJISIAHbIE  TNPEJACTAaBICHUS O
MPOCTPAHCTBEHHBIX (UTYypax M U3yUYCHHE MX CBONCTB, (POPMUpPOBAHHE U PA3BUTHE
MPOCTPAHCTBEHHOTO  BOOOPAXKEHMS,  Pa3BUTHE  CIHOCOOOB  T'€OMETPUYECKUX
U3MEPEHUM, KOOPAMHATHOTO U BEKTOPHOTO METOOB JJISI PEIISHUs] MAaTEMaTHYECKUX
Y TIPUKJIAIHBIX 3a]1a4;



~ CTOXaCTHYeCKas JMHHUS, OCHOBaHHAs Ha Pa3BUTUM KOMOWHATOPHBIX YMEHHI,
IPEICTABICHUI O BEPOSITHOCTHO-CTATUCTHUYECKUX 3aKOHOMEPHOCTSIX OKPYKAIOIIEro
MHUpa.

Paznenbl (Tembl), BKIIOYEHHBIE B COACp)KaHUE YUCOHOW NUCHUILIUHBI, SBISIOTCS
oOmmMH I BceX mpoduiie mpodecCHoHaIbHOTO 00pa30oBaHMs U MPH BCEX 00beMax
y4eOHOTO BpEMEHUW HE3aBUCUMO OT TOTO, SBJSETCA JiM ydeOHas JAUCIHUILIMHA
«Maremaruka» 6a30Boi UM TPOPHUILHOM.

B npuMmepHbIX TeMaTHuYeCKUX IIJJaHaX MPOrpamMMbl y4eOHBIM MaTepuan
Ipe/cTaBlieH B (opMe YepelyloUIerocs pa3BEePTHIBAHUS OCHOBHBIX COJEPKATEIbHBIX
JUHUN (anreOpanyeckor, TEOPETUKO-(PYHKIMOHAIbHOW, ypaBHEHU M HEPABEHCTB,
r€OMETPUYECKON, CTOXAaCTUYECKOM), YTO TMO3BOJSIET THOKO HCIOIB30BaTh HX
pacnoyioKeHUEe U B3aUMOCBSI3b, COCTABIIATh pabOUMid KaJleHAApHBIN IUIaH, MO-Pa3HOMY
yepeaysi yudeOHble TeMbl (TJaBbl Y4eOHHKA), yAUTHIBas TPO(HIIb TPOoPEeCCHOHATIBHOTO
oOpazoBanus, crienuduky ocBauaemoin mpodeccun CIIO uwmm cnenuansHoctu CIIO,
rIIyOMHY U3y4Y€HHUs MaTepuaia, ypoBEHb IMOJrOTOBKH CTYJEHTOB IO MPEAMETY.

N3yuenue oOpa3oBaTeIbHON yaeOHON NUCIMILIMHBI «MaTeMaTukay 3aBepIiaeTcs
MO/BEJACHUEM HTOTOB B (OpME 3K3aMEHa MPOMEXKYTOYHOM aTTECTallMd CTYACHTOB B
nporecce ocBoeHuss ocHoBHou OIIOIT CIIO ¢ momydenumem cpeaHero oOImmero
obpazosanus (IIIIKPC, TITTICC3).

1.3. MecT0 IUCHUILUIMHBI B CTPYKTYpe OCHOBHOH mnpodecCHuoHaIbHOM
o0pa3oBaTeJbHOM NPOrPaMMBbI.

VYyebnas pmucnumummHa «Martematuka: anrebpa W Hadalla MaTeMaTHYECKOTO
aHalM3a; TEOMETPHUs» SBISETCS Y4YEOHBIM MPEIMETOM O00s3aTeIbHONM MPEeIMETHON
obnactu «Maremaruka u uHpopmaruka» GI'OC cpegnero oduiero oopa3oBaHusl.

B mpodeccuonanbHbix  00pa30BaTENbHBIX  OpraHU3aIUsAX,  PEATU3YIONINX
00pa3oBaTeIbHYIO MPOrpaMMy CpPEIHEro o0IIero oOpa3oBaHUs B Mpelesiax OCBOCHUS
OIIOIT CIIO Ha 0a3e OCHOBHOro o00miero oOpa3oBaHMs, y4deOHas AUCHMILIAHA
«Maremaruka» uzydaercs B oOmieoOpazoBaTeiabHOM Lukie ydeOHoro miuaHa OITOIT
CIIO na 06a3e OCHOBHOIro 00I1Iero oOpa3oBaHUS C MOJYYEHHEM CPEIHETOo OOIIero
obpazosanus (IITIKPC, TIIICC3).

B yue6nbix mnanax IIITKPC, TITICC3 y4yebnas qucnuminia «MatemaTukay BXOJIUT
B cocTaB oOmmx oO01eo0pa3oBaTeNbHbIX YUYEOHBIX TUCIUILUINH, (OPMHPYEMBIX H3
oOs3aTenbHBIX mpeaMeTHbix obnacteit GI'OC cpeanero obmiero oOpa3oBaHus, IS
npodeccuit  CIIO wunmm  cnemmansHocTel  CIIO  cooTBeTCTBYROIIEro  IpOQHIIA
poheCCHOHAIBHOTO 00pa30BaHus.

1.4. Pe3yabTaThbl 0CBOCHUS Y4€0OHON TUCUMILIHUHBI.
OcBoeHue cojepkaHusd Yy4yeOHOW JUCHUIUIMHBI «MaremaThka» o0ecreynuBaeT
JOCTH)KEHUE CTYJACHTAMHU CIEAYIOIINX PE3YJIbTATOB:

JIMYHOCTHBIX:

—Cc(OPMUPOBAHHOCTH MPEICTABIICHUN O MaTEeMAaTUKE KaK YHUBEPCATHHOM SI3bIKE HAYKH,
CpPEeACTBE MOJETUPOBAHUS SIBJICHUI U MTPOLECCOB, UIEAX U METOJIaX MAaTEMATHKHU;

—TMOHMMAaHUWE 3HAYMMOCTH MAaTEMATUKU JJIi HAYYHO-TEXHUYECKOTO Mporpecca,
c(hOpMHPOBAHHOCTh OTHOIICHHWS K MaTEeMaTHKE KaK K YacTH OOIIeYeTOBEYECKOM

8



KyJbTYpbl Yepe3 3HAaKOMCTBO C HCTOpUEH pa3BUTHUS MaTEMaTHKH, 3BOJIIOLMEH
MaTEeMaTUYECKUX UJCH;

—pa3BUTHE  JIOTMYECKOTO  MBIIUICHUS,  MPOCTPAHCTBEHHOIO  BOOOpaXKeHHUS,
AITOPUTMHUYECKON KYJIBTYPhI, KPUTUUHOCTH MBIIUICHUS HAa YPOBHE, HEOOXOJAMMOM
u1st Oyaymie npodecCuoHanbHOM eI TeNbHOCTH, JJIsl MPOJOJKEHUsT 00pa3oBaHus U
camoo0pa3oBaHus;

—OBJIQJICHME MAaTeMaTUYECKUMHU 3HAHUSMH U yMCHHSIMH, HEOOXOJUMBIMU B
MOBCETHEBHOM KHU3HU, JJI1 OCBOCHUSI CMEXHBIX €CTECTBEHHO-HAYYHBIX AUCHUUILUINH H
JTUCHUTUIMH MPOPECCUOHAIIBHOIO IUKIIA, JJIsl MOJy4YeHUuss 00pa3oBaHUs B 00JIaCTSX,
He TpeOyIoIUX YriTyOJIeHHOW MaTeMaTu4eCcKOr MOArOTOBKY;

—TOTOBHOCTh U CIIOCOOHOCTh K OOpa30BaHHIO, B TOM YHUCJIE CaMOOOpa30BaHUIO, Ha
OPOTSUKCHWM  BCEH  JKM3HM, CO3HATENIbHOE OTHONIICHHE K  HEMpPepBHIBHOMY
00pa30BaHHUIO KaK YCIOBHIO YCHEIIHON MpodeCCHOHAIbHOM M 0OIIeCTBEHHOM
NeSITENHHOCTH;

—TOTOBHOCTb M CIOCOOHOCTh K CaMOCTOSITEJIbHOW TBOPYECKOM W OTBETCTBEHHOM
JesITeNIbHOCTH;

—TOTOBHOCTh K KOJJIEKTUBHOW paboTe, COTPYJHHUYECTBY CO CBEPCTHHUKAMH B
00pa30BaTeNbHOM, 00IIECTBEHHO MOJIE3HON, yUeOHO-HUCCIIeI0BATEIbCKON, TPOEKTHOM
U APYTUX BUJAX ESITEIbHOCTH;

—OTHOIIEHHE K MPO(ecCHOHANBFHONW eATETbHOCTH KaK BO3MOXKHOCTH Y4YacTHs B
pEIIEHWH JIMYHBIX, OOIIECTBEHHBIX, TOCYJIApPCTBEHHBbIX, OOLICHAIIMOHAIbHBIX
npo0bJiem;

MeTanpeIMeTHbIX:

— YMEHHE CaMOCTOSITENIbHO OIpPEAENATh UENH ACSTEIBbHOCTH M COCTABIISTH I1JIAHbI

AESITeIbHOCTH; CAMOCTOSITENIbHO OCYIIECTBISATh, KOHTPOJIUPOBATh U KOPPEKTUPOBATH

JesITeNIbHOCTh, HMCIOJb30BaTh BCE BO3MOXHBIE PECYpPChl ISl JAOCTHIKECHHUS

MOCTaBIICHHBIX IEJIEH W peal3aliy TUIAHOB JAESATENbHOCTU; BBIOMPATH YCIEIIHBIC

CTpaTeruy B Pa3jiMyYHbIX CUTYaIUsX;

— yMEHHE MPOJYKTUBHO OOIIATHCS W B3aUMOJICMCTBOBATH B IIPOLIECCE COBMECTHOM

JESITeIbHOCTH, YIUTHIBATh MO3UILIUU APYTUX YIYACTHUKOB JEATEIBHOCTH, 3(PPEKTUBHO

paspeniaTh KOH(GINKTHI;

— BJAQJICHME HABbIKAMHM I103HABATEJBbHOH, y4E€OHO-HCCIIEOBATENbCKON W MPOEKTHON

JESITeIbHOCTH, HABbIKAMHU pa3pelIeHHs] MpoOjeM; CIOCOOHOCTh U TOTOBHOCTH K

CaMOCTOATENILHOMY TMOMCKY METOOB PEIICHUS] NMPAKTUYECKUX 3ajad, MPUMEHEHHUIO

pa3IMYHBIX METOIOB MO3HAHUS;

— TOTOBHOCTb U CHOCOOHOCTh K CaMOCTOSITEIbHON HH(OPMalMOHHO-TI03HABATEIbHOM

JCSTEIbHOCTH, BKIIOYAash YMEHHE OpPHUEHTHUPOBATHCA B PA3IUYHBIX HCTOYHHKAX

uH(pOpMalUK, KPUTHYECKA OIEHUBAaTh M HUHTEPIPETUPOBATH HMH(OPMAIIHIO,

MOJIy4aeMYI0 U3 Pa3IuYHbIX HICTOYHUKOB;

— BJIAJICHUE S3BIKOBBIMU CPEICTBAMU: YMEHHE SICHO, IOTHYHO ¥ TOYHO M3JIaraTh CBOIO

TOUKY 3pPEHHUSI, UCIIOJIb30BATh aJ€KBATHBIC SA3BIKOBHIC CPECTBA;

— BJIaJICHUE HABbIKAMHU TO3HABATEIbHON pedieKcHH KaKk OCO3HAHHs COBEpIIAeMBIX

NEUCTBUM M MBICIUTENIBHBIX IPOLIECCOB, MX PE3YJbTAaTOB M OCHOBAHWW, TI'PAHMI

CBOETO 3HAHMS M HE3HAHMS, HOBBIX IMO3HABATEIBHBIX 3aa4 U CPEACTB IS UX

TOCTHKCHHS,

— UEJNEeYCTPEMJICHHOCTh B TIOMCKAaX M MPUHATHH pPEIIeHUuH, CcO0Opa3uTeNbHOCTh U
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UHTYULUS, Pa3BUTOCTh  MPOCTPAHCTBEHHBIX  IPEACTaBIEHUI;  CIIOCOOHOCTH
BOCIIPUHUMATh KPacOTy U TAPMOHUIO MUPA;

NpeIMeTHBIX:

— c(OPMUPOBAHHOCTh NPEJICTABICHUNA O MATEMAaTUKE KaK 4aCTU MUPOBOM KYJBTYpHI U
MECTE€ MAaTeMAaTHKd B COBPEMEHHOW LMBWJIM3ALMHU, CIIOCO0AX OMUCAHUS SBJICHHM
peaspHOro MUpa Ha MAaTEMATHYECKOM SI3BIKE;

— c(hOpPMHUPOBAHHOCTh MPEACTABICHUN O MAaTEMaTHYECKUX MOHATUSAX KAaK BAKHEUIIUX
MaTeMaTUYECKUX MOJEIISIX, MO3BOJIIIOIIMX ONUCHIBATh U U3Y4YaTh Pa3HbIC MPOLECCHI
U SBJICHMS; IIOHUMAaHHE  BO3MOXHOCTH  aKCHOMAaTUYECKOTO  IIOCTPOCHHMS
MaTeMaTUYECKUX TEOPUH;

— BJIQJICHUE METOJAaMU J1OKA3aTEIbCTB U AJITOPUTMOB PELICHUSA, YMEHUE UX ITIPUMEHSITD,
IPOBOJUTH AOKA3aTENbHBIE PACCYKICHHUS B XO/I€ PELICHUS 3a]aY;

— BJIQJICHUE CTAHJAPTHBIMU NPUEMAMHU PELICHUS PALMOHAIBHBIX U MPPALUOHAIBHBIX,
IIOKA3aTEIIbHbIX, CTEIEHHBIX, TPUTOHOMETPUYECKUX YPABHEHUN U HEPABEHCTB, HUX
CUCTEM; MHCIOJIb30BAHUE TOTOBBIX KOMIIBIOTEPHBIX NIPOTrpaMM, B TOM YMCIE IS
IIOMCKA IIyTU PELICHU U WUIKOCTPALUN PELIECHNs] YPABHEHUN U HEPABEHCTB;

— c(hOpPMHUPOBAHHOCTh MPEJCTABIEHUNA OO0 OCHOBHBIX IMOHATUAX MAaTEeMaTHYECKOTO
aHaJlM3a U UX CBOMCTBAX, BIAJCHHE YMEHHEM XapaKTepru30BaTh NoBeaeHue (HYyHKIIUH,
UCIIOJIb30BAHUE TIOJYYEHHBIX 3HAHMM U1 ONHMCAHMS M aHajIu3a pPEAIbHBIX
3aBUCUMOCTEH;

— BJIAJICHUE OCHOBHBIMHU IIOHATHUSAMHU O IIOCKUX U NPOCTPAHCTBEHHBIX N€OMETPUUYECKUX
¢urypax, HMX OCHOBHBIX CBOMCTBaX; C(POPMUPOBAHHOCTH YMEHHUS pPaclO3HABATH
reoMeTpuueckrie (GUrypsl Ha YepTEKax, MOJCIAX U B peajJbHOM MHUPE; IPUMEHEHHE
U3YYEHHBIX CBOICTB TreoMeTpuueckux ¢uryp u ¢GopMyn Juid  pelleHus
F€OMETPUYECKHX 3a7a4 U 337a4 C IPAKTUYECKUM COAEPKAHUEM;

— c(hOpPMHUPOBAHHOCTh MPEJACTAaBICHUM O IMpoleccax U SBICHUAX, HMEIOLUX
BEPOSATHOCTHBIA XapakKTep, CTATHCTUYECKHX 3aKOHOMEPHOCTSAX B PEAJIBHOM MUDE,
OCHOBHBIX ITOHATHSX JJIEMEHTAPHOW TEOPUM BEPOATHOCTEW; YMEHHW HAXOIWTh W
OLICHHMBATh BEPOSITHOCTH HACTYIUIEHUS COOBITUM B HPOCTEUIIUX IMPaKTUYECKUX
CUTYyalUsIX U OCHOBHBIC XapaKTEPUCTUKH CIIyYalHbIX BEIUYMH;

— BJIQJICHUE HABBIKAMU MCIIOJIb30BAHUSA TOTOBBIX KOMIIBIOTEPHBIX IIPOIPAMM IIpPH
pelIeHny 3aaa4.

1.5. XapakTepucTHKA OCHOBHBIX BH/I0B YU€OHOU 1eATEJIbHOCTH

Conep:xkanue XapakTepuCcTHKA OCHOBHbIX BU/IOB J1eSITeJIbHOCTH CTYJAE€HTOB (HA YPOBHE
00yueHus YueOHBIX JIeiiCTBHI)

AJITEBPA

O3HakOMJICHHE C pOJIBI0 MaTeMaTHKH B HayKe, TEXHHKE, JKOHOMHKE,
MH(POPMAIIMOHHBIX TEXHOJIOTHAX U MPAKTUYECKON JAEATEIbHOCTH.
O3HakOMJICHHE C LEISIMU U 33JadyaMy M3YyYCHHsS MAaTEeMATHKU MPU OCBOCHUHU
npocdeccuii CI1O u cnenmansHocTelr CI1O

Bseneuue

Brimonnenue apudMeTHUecKuX JCHCTBHIA HAJ YHCIAMH, COYETasi yCTHBIE U
IIMCbMEHHBIE TIPUEMBI.

Haxoxxnenne mpuONMKEHHBIX 3HAYEHHM BEJIMYMH H  MOTPEIIHOCTEH
BBIYMCICHUH (a0COJMIOTHON W OTHOCHUTENBHOI); CpaBHEHHE YHCIOBBIX
BBIPAKECHUM.

Haxoxnenne ommOok B mpeoOpa3oBaHUSX M BBIYMCICHUSAX (OTHOCHUTCS KO
BCEM IIYHKTaM MPOTPAMMBbI)

PazButue noHgaTHSI O
1295 (W) (5
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Kopuu, crenenu,
Jorapudmpl

O3HakOMJIEHME C MOHATHEM KOPHSI N-H CTENEHHU, CBOMCTBAMHU paJMKallOB U
IIPABWJIAMU CPABHEHHS KOPHEM.
DopMyIMpOBaHKUE OINpPENECICHUs KOPHSA U CBOMCTB KOpHEW. Brruucienue u

CpaBHEHME  KOpHEH,  BBINOJIHEHME  NPUKUIKH  3HAUYEHUS  KOPHS.
[IpeoOpa3oBanrie YHCIOBBIX W OYKBEHHBIX BBIPAXKECHHH, COJEpIKAIINX
paauKaibl.

BrinmonHnenue pacdeToB mo GopmyiiaM, COAEpIKAIUM PaTUKAIbI, OCYIIECTBIISSA
HEO0OXOAUMBIC MOJCTAHOBKH U MPEOOPa30OBaAHMSI.
OrmpezneneHne pPaBHOCUIBHOCTH  BBIPAXKEHUH C
UPPALMOHATIBHBIX YPaBHEHHIA.

O3HakoOMJIEHUE C IOHSITHEM CTETIEHU C IEUCTBUTEIbHBIM TIOKA3aTeIIEM.
Haxoxnenne 3HayeHW  CTemeHW, MCHOJB3YysS MNPH  HEOOXOIUMOCTH
MHCTPYMEHTAJIbHbIE CPE/ICTBA.

3anucbIBaHUE KOPHS N-il CTENEHW B BUJE CTENEHU C APOOHBIM MOKa3aTeaeM U
HA000pOT.

®opMyJIMpOBaHUE  CBOMCTB  CTemneHeW.  BbluucieHue  creneHed  C
palMOHATBHBIM TOKA3aTeJIEM, BBINOJHEHUE NPUKUIKH 3HAUYCHHUS CTETCHH,
CpaBHEHHE CTEIICHEH.

[IpeoOpa3oBaHye YUCIOBLIX U OYKBEHHBIX BBIPAKCHUI, COIEPIKAIIUX CTEIICHH,
IpUMEHSs CBOMCTBA. PellieHne nokasaTelbHbIX ypaBHEHUH.

O3HakOMJIEHME C TpPUMEHEHUEM KOpHEHl W CTelneHeld MNpu BBIYUCICHUU
CpPEeIHUX, NIeJCHHUH OTpe3Ka B «30J0TOM CEYEeHHUW». PerieHune NpuKIaJaHbIX
3a/1a4 Ha CJIO0YKHBIE IPOLIEHTHI

panukanamu. Pemenue

[IpeobpazoBanue
anredpandecKux
BBIPAKEHUI

Brimonaenue npeoOpa3oBaHuii BEIpaKEHHH, MPIMEHEHHE (OPMYIL, CBSI3aHHBIX
CO CBOMCTBaMM CTENeHEN U Torapu(MoB.

Onpenenenre  00JacTH  JONYCTUMBIX — 3HAYEHHH
BeIpakeHUs. Perienue norapudMudyeckux ypaBHEeHHH

norapupMHIECKOTrOo

OCHOBbI TPUTTOHOMETPUHN

OCHOBHBIE TOHATHSA

W3ydyeHne painaHHOTO METOJAa M3MEPEHHUS IJIOB BpAIEHUS U UX CBA3U C
rpagycHolt Mmepod. M3o0paxeHue yIJIoB BpalleHUs Ha OKPYKHOCTH,
COOTHCCCHHUEC BCIIMYUHEI YTJIa C €TI0 paCIIOJIOKCHUCM.

dopMyIMpOBaHUE OMPEACICHUH TPUTOHOMETPUUYECKUX (YHKIMH IS YTJIOB
MIOBOPOTA U OCTPBIX YTIJIOB MPSMOYTOJIBHOTO TPEYTOJbHUKA U O0BSICHEHUE UX
B3aMMOCBS3HU

OCHOBHEBIE
TPUTOHOMETPHUECKU
€ TOXKIeCcTBa

[IpuMeHeHrEe OCHOBHBIX TPUIOHOMETPUYECKMX TOMKIECTB ISl BBIYMCIICHUS
3HaYCHUH TPUTOHOMETPUIECKHUX (DYHKIUI IO OTHOM U3 HUX

[IpeoGpazoBanus
MPOCTEUIIINX
TPUTOHOMETPUUECKH
X BBIPQKEHUU

N3yuyenne OCHOBHBIX (OpMYyJT TPUTOHOMETPHM: (OPMYJIBI  CIIOXKEHHUS,
YIBOCHMS, NpPeoO0pa3oBaHUsi CyMMbl TPUTOHOMETPHUYECKUX (QYHKIMH B
IPOU3BE/ICHNE U IPOU3BEACHUS B CYMMYy U NPHUMEHEHHE NPU BBIYUCICHHUU
3HAYEHUS TPUTOHOMETPUYECKOTO BBIPAIKEHUS U YIIPOILIEHUS €T0.
O3HaKOMJIEHHE CO CBOMCTBAMHM CUMMETPHH TOUYEK HA €IMHUYHOU OKPY>KHOCTH
U IPUMEHEHHUE UX JUIs BbIBOJA (pOpMyJI IpUBEACHUS

Pemenne mo ¢opmynaM U TPUTOHOMETPUYECKOMY KpYry MPOCTEHIINX

[Ipocreiimue TPUTOHOMETPUUYECKUX YPABHEHUM.

TpuroHomerpuyecku | Ilpumenenne oOLmMX METOMOB pELICHUS YypaBHEHUH (IpUBEACHUE K
€ YypaBHEHUS U JUHEHHOMY, KBaJpaTHOMY, METOJ PAa3JIOKCHHS HAa MHOXKUATEIH, 3aMEHBI
HEpPaBEHCTBA NEPEMEHHON) INpU pEHIEHUH TPUTOHOMETPUUECKUX YpaBHEHUIl. YMeHue

OTMEYaTh HAa KPyTe PEIIECHUS IPOCTEUIINX TPUTOHOMETPUUECKUX HEPABEHCTB
Apkcunyc, O3HakoMJIEHHE C TIOHATHEM OOPATHBIX TPUTOHOMETPUUECKUX (PYHKIMH.
ApPKKOCHHYC, N3yueHne omnpenesieHU apKCUHYCa, apKKOCHHYCA, apKTAaHIEHCa YMCIIa,

APKTAaHI'CHC YHuCJia

(dhopMynupoBaHHe MX, H300paKEHNE HAa €IMHUYHON OKPYKHOCTH, IPUMEHEHHUE
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IpY pELIeHUH YpaBHEHUH

®YHKIWN, X CBOMCTBA U TPA®UKA

DyHKIHUH.
ITonsarue o
HETPEPBIBHOCTU
byHKIIIN

O3HaKOMJIEHHE C TOHATHUEM MEPEMEHHOW, MpUMepamMH 3aBUCUMOCTEN MEXKIY
HepeMEHHbBIMH.

O3HakOMJIEHHE C TOHATUEM TpaduKa, OnpeleiIeHre MPUHAIIE)KHOCTH TOUYKU
rpa¢uky Qynkuuu. Onpenenenue mo Qopmyne mpocTeiiiell 3aBUCUMOCTH,
BUJA ee rpaduka. BeipaxeHnue mo Gpopmyse oJHONU NEPEMEHHOI uepes Ipyrue.
O3nakomiieHHe ¢  ompeneiaeHueM  (QyHKUuHM, (HOpMyIUpOBaHHE — €ro.
Haxoxxnenne obiactu onpeaeneHus 1 00JacTu 3HaYCHUN HyHKIIUN

CBoiicTBa QyHKIIMH.
I'paduueckas
HUHTEPIPETAIIHS.

O3HakoMJIeHHE ¢ TpuMepamMu (YHKIMOHAJIBHBIX 3aBHCHUMOCTEH B peallbHbIX
IpoLECCaxX U3 CMEXHBIX TUCIUIUINH.

O3HakOMJIEHHE C JOKa3aTENbHBIMH PACCYXICHUSAMH HEKOTOPHIX CBOWCTB
JTUHEWHON W KBaJpaTHYHOW (PYHKIIHHA, MPOBEACHUE HCCICIOBAHUS JTMHEHHOM,
KYCOYHO-JTMHEHHOW,  JpOOHO-TMHEHHONW W  KBagpaTHYHOW  (PYHKIWH,
noctpoeane wux rpaduxoB. IloctpoeHnme u uTeHue TrpaduKoB (YHKUIUH.
HccnenoBanue GpyHKIIH.

CocraBnenue BHIOB (YHKIMH IO JaHHOMY YCJOBHIO, pEIICHHE 3a/Jad Ha
IKCTPEMYM.

BrimonHenue npeodpazoBanuii rpaduka GpyHKIHH

OOpaTHble QyHKIUU

Nzydenue moHATHS OOpaTHOM (YHKIMH, OINpeneleHHe BHIA U TOCTPOCHHE
rpaduka oOpaTHON (YHKIMH, HaXOXKIECHHUE €€ OO0JacTU OmpeneieHUus |
obOmactu 3HaueHwil. [IpuMeHeHWe CBOWCTB (YHKIMH TpU HCCIEOBaHUU
YPaBHEHUH U PEILICHNUH 3a/1a4 Ha YKCTPEMYM.

O3HaKOMJICHHE C TIOHSTHEM CJIOKHOW (DYHKIIMU

Brruucnenue 3naueHuid QyHKIMNA 1O 3HA4YeHHWIO aprymeHTta. OmpeneneHue
MIOJIO’KEHUSI TOYKU Ha TpaduKe Mo ee KOOpAMHATaM U HAa00O0pOT.
Hcnons3oBanne CBOWCTB (PYHKIMN JJIsi CPAaBHEHHWS 3HAUYEHUW CTEMEeHEeW u
J0rapugMmoB.

[TocTpoenne rpadhMKoB CTENICHHBIX U JIOTApU(PMHUIESCKUX PYHKITHH.

Pemenune mokaszaTeiabHBIX U JTOTapU(PMUYESCKUX YPaBHEHUH U HEPABEHCTB IO

CrelneHHbIE,
U3BECTHBIM aJITOPUTMAaM.
MOoKa3aTesbHbIE, . .
O3HakOMJICHHE C TIOHATHEM HEMPEPhIBHOW MEPHOJUYECKON  (QYHKIIHH,
norapuMuuecKue u .
(hopMynupoBaHHE CBONCTB CUHYCa U KOCHHYCa, IOCTPOCHHUE UX TPaPUKOB.
TPUTOHOMETPUUYECKU .
e hyHKIH O3HakOMJICHHE C TIOHATHEM TapMOHUYECKHX KoJeOaHuld H NpuMepaMu
Y ' rapMOHUYECKHX KOJIeOaHUI JUIsi OMHMCAaHMs MPOLECCOB B (PU3UKE U JIPYTUX
ObpatHbie
001acTAX 3HaHUS.
TPUTOHOMETPUUECKHU . .
e byHKIIH O3HakOoMJIeHHME C TIOHATHEM pa3pbIBHOM  NEPUOAMYECKON  (PYHKIIMH,
y (hopMyHpOBaHKE CBONCTB TAHTEHCA M KOTAHTEHCA, MOCTPOCHUE UX IPpaUKOB.
[Ipumenenue CBOICTB GyHKIMA TSt CpaBHEHUSA 3HAYEHUM
TPUTOHOMETPHUECKUX (PYHKIIHH, PEIICHUsI TPUTOHOMETPUIECKUX YPABHCHHIM.
[Toctpoenne rpadukoB OOpaTHBIX TPUTOHOMETPUUECKUX (QYHKIMHA W
orpesiesieHue 1o TpadukaM UX CBOWCTB.
Brinonnenue npeoOpazoBanus rpaduKkoB
HAYAJIA MATEMATHUYECKOI'O AHAJIM3A
O3HakOMJICHHE C TMOHITHEM YHUCIOBOW IMOCIIENOBATENBLHOCTH, CIIOCOOaMH ee
3a/1aHMs, BEIYUCIICHUSIMH €€ YJICHOB.
O3HakoMJIEHHE C MOHSTHEM Ipefena Mocaea0BaTeNbHOCTH. O3HAKOMIIEHHE C
[Tociie10BaTEeILHOCTH BBIYMCICHUEM CYMMBI OECKOHEUHOTO YHCJIOBOTO psla Ha MNpUMEpe

BBIYMCIICHHUS] CyMMbI O€CKOHEYHO YOBIBAIOIIEH T€OMETPHUECKON POTPECCUH.
Pemenue 3amay Ha mpuMeHeHHe QOpPMYJIbl CYyMMbl OECKOHEYHO YyObIBaromien
TFE€OMETPUYECKON IIPOTPECCUH
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IIpousBonHas u ee
IIPUMEHEHHE

O3HaKOMJIEHHE C MTOHITHEM ITPOU3BOJHOM.

N3yuenne u (QopMysInpoBaHHE €€ MEXaHMYECKOIO U I'€OMETPUYECKOro
CMBICIIa, HW3YYEHHE AITOPUTMA BBIYMCICHUS IPOM3BOJHON Ha IpUMEpe
BBIYKCJICHHS] MTHOBEHHON CKOPOCTH U YIJIOBOTO KO3 (PHUIMEHTA KacaTeIbHOM.
CocrapneHue ypaBHEHHUs KacaTeIbHON B 00ILIEM BHJIE.

VYcBoenne — mpaBun  AuddepeHIMpoBaHUSA,  TaOMUIBI  TPOU3BOIHBIX
JJIEMEHTApHBIX (QYHKUUH, NpuUMeHeHue i TuddepeHIupoBanns QyHKIHA,
COCTAaBJICHUS YPaBHEHUS KaCaTEIIbHOM.

N3ydenue TeopeM O CBA3M CBOWCTB (DYHKIMU U MPOU3BOAHOM, (POPMYITHPOBKA
uX.

[IpoBeneHne ¢ MOMOIIBIO MPOM3BOJHON HCCIENOBaHUS (DYHKIMH, 3aJaHHON
hopmyoii.

YcTaHoBIeHUE CBA3H CBOMCTB (DYHKIIMU U MIPOU3BOAHOM 10 UX rpadukam.
[IpumeHeHre TPOM3BOJHOM  UId  pEIIEHWs 3aJad  Ha  HaXOXICHHE
HanOOJIbIIEr0, HAUMEHBILETO 3HAUCHHSI ¥ Ha HAX0XKJIEHHE IKCTpEeMyMa

[TepBoOoOpa3Has u
UHTETpa

O3HakoMIIeHHE C TOHATHEM MHTETpaja u nepBoolOpasHoi. Vzyuenue mpaBuia
BBIYHCIICHHS IEpBO0Opa3Hoit 1 TeopeMbl HproToHa— JleitOnHmIIa.

Pemienne 3amau Ha CBSI3b MEPBOOOpPA3HONW U €€ NPOU3BOJHON, BBIUKCICHUE
NepBOOOPA3HOMN /ISl TaHHOW (DYHKITHH.

Pemenne 3amad Ha TpUMEHEHHME WHTETpajia JUIsl BBIYMCICHHS (PU3HUECKUX
BEJIMYMH U IUIOMAei

YPABHEHUMA 1 HEPABEHCTBA

YpaBHeHus u
CUCTEMBbI ypaBHEHUH
HepasenctBa u
CHUCTEMBbI HEPABEHCTB
C IByMA
MepEeMEHHBIMU

Pemenue paloHaJIbHBIX, UpPpaLMOHAIIBHBIX, MIOKa3aTeIbHBIX "
TPUTOHOMETPUUYECKUX YPABHEHHUM U CUCTEM.

Hcnonp3oBanue CBOWCTB M rpadukoB (yHKIMHA JUIsl pelIeHus ypaBHEHHUH.
[ToBTOpEHNE OCHOBHBIX MPUEMOB PEIICHUS] CUCTEM.

Pemenune ypaBHeHMII ¢ NpPUMEHEHHEM BCEX IPUEMOB (pa3joXEHUS  Ha
MHO>KUTEJH, BBEJECHHUS HOBBIX HEU3BECTHBIX, IOJCTAHOBKH, TpaduyecKoro
METO/1a).

Pemenue cucrem ypaBHEHUII € NpPUMEHEHHEM Ppa3JIMYHBIX CIIOCOOOB.
O3HakomiieHHE ¢ OOLIMMH BOIPOCAMHU PELICHUS HEPABEHCTB U MCIOJIb30BAHUE
CBOMCTB U TpauKoB (DYHKITHI TPHU PEIICHUN HEPABEHCTB.

Pemenne HepaBeHCTB M CHUCTEM HEPABEHCTB C IMPUMEHEHHEM Ppa3IMYHbIX
CHoco0O0B.

[IpumeHeHre MaTeMaTHYeCKUX METO/IOB Ul PEIICHUS COEpKATEIbHBIX 3aa4
U3 pa3IMuyHbBIX o0yacTel Haykn M IpakTUKU. VIHTepnperupoBaHue
PE3yJIbTATOB C YUETOM peajbHbIX OIPaHUYECHUN

SJIEMEHTEI KOMBUHATOPUKU, TEOPUM BEPOSITHOCTEN

N CTATUCTHUKHA

OCHOBHBIE TOHATHUA
KOMOWHATOPUKHU

W3ydyenne mnpaBuina KOMOMHATOPUKM W MpPUMEHEHHE TMpH  PELICHUU
KOMOMHATOPHBIX 3a/1a4.

Pemienne KOMOMHATOPHBIX 3agad METOJOM Iepebopa M 1O MpPaBUILY
YMHOXKECHHUS.

O3HakoMJIEHHE C MIOHATUAMU KOMOWHATOPUKU: PA3MELICHUSAMH, COUETaHUSIMH,
IepecTaHOBKaMu U QopmynaMu [uis HMX BbluucieHUsA. OObiACHEHHE U
npuMeHeHne (GopMyn Ui BBIYMCICHHS pPa3MELICHUH, IEPEeCTaHOBOK H
COUYETaHMI NIPU PELICHUH 3aa4.

Osnakominenne ¢ 6mnomom HproToHa m TpeyronpHukom [lackans. Pemenue
NPaKTUYECKHX 3a/1a4 C UCTOIb30BAHUEM MTOHATUHN U IPAaBUI KOMOMHATOPUKHU

DneMeHTBl TEOPUH
BEPOATHOCTEH

N3yueHne K1acCU4eCKOro OIpPENesIeHUs BEPOSITHOCTH, CBOMCTB BEPOSTHOCTH,
TEOPEMBI O CyMME BEPOSITHOCTEM.

PaccMoTpeHrne npuMEpoB BBIUMCICHUS BEpPOSITHOCTEW. PemieHuwe 3amad Ha
BBIYHMCIICHHE BEPOSTHOCTEH COOBITUI
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IIpencrasnenue
JAHHBIX (TAOJHIIBI,
JliarpamMmmbl,

rpaduKm)

O3HakoMJIeHWE C  TPEICTABICHHMEM  YHUCJIOBBIX  JAaHHBIX W UX
XapaKTepUCTHKAMHU.

Pemenne npakTuueckux 3aaad Ha 00paOOTKy YMCIOBBIX JIAHHBIX, BEIYHUCICHHE
UX XapaKTEpUCTHK

I'EOMETPUA

[Ipsimble n
IJIOCKOCTH B
IIPOCTPAHCTBE

@opMynMpoOBKa M NPHUBEACHUE JOKA3aTEIbCTB IPU3HAKOB B3aUMHOIO
pacnoJio)KeHusl MpsMBIX M IUIOCKOCTeW. Pacmo3HaBaHue Ha ueprexax M
MOJENISIX PAa3IMYHbIX CJIy4aeB B3aUMHOIO pACIOJOXKEHHUS MPSAMBIX U
IJIOCKOCTEM, apr'yMEHTUPOBAHUE CBOUX CYXKICHUM.

DopMyJIMPOBAHUE OMNPEACICHUN, MPU3HAKOB W CBOWCTB NapajuieIbHBIX U
NEPNEHUKYIISPHBIX TUIOCKOCTEH, ABYTPAHHBIX U JINHEHHBIX YIJIOB.
BrinonHeHne mocTpoeHHs YrioB MEXAYy NPSAMBIMH, NMPSIMOW M IUIOCKOCTBIO,
MEXy TJIOCKOCTSIMU I10 OIUCAHUIO U pacliO3HaBaHUE UX HA MOJEIISX.
[IpumeHeHre TPU3HAKOB M CBOMCTB PACMOJOKEHUS MNPSIMBIX M TJIOCKOCTEH
IIPU PEIICHUN 3aa4.

N300paxkenue Ha  pUCYHKaX ©  KOHCTPYHpPOBaHME Ha  MOJETSAX
NEPIEHIUKYJISPOB W HAKIOHHBIX K IUIOCKOCTH, MPSAMBIX, MapajljiebHbIX
IUIOCKOCTEH, YIJIOB MEXIy TpsAMONH M IUIOCKOCTbIO U OOOCHOBaHUE
HOCTPOEHUS.

Pemienne 3amay Ha BBIUMCIEHUE TEOMETPHUECKUX BenW4MH. OnuchiBaHUE
paccTosHMS OT TOYKM /0 IUIOCKOCTH, OT MPSIMOM 10 IIOCKOCTH, MEXIY
IJIOCKOCTSIMH, MEKIY CKPEIIMBAIOIIUMHUCS TPSIMBIMH, MEXAY MPOU3BOJIbHBIMU
(urypamMu B mpoCTpaHCTBE.

@opMyITUpOBaHUE U TOKA3BIBAHUE OCHOBHBIX TEOPEM O PACCTOSHHUSIX (TEOpeM
CyIIIECTBOBaHUS, CBOMCTBA).

N300paxkeHne Ha 4yepTekax U MOJENAX PACCTOSIHUS U OOOCHOBaHHE CBOUX
cyxkaenuil. OmpeneneHne W BBIYMCICHHE PACCTOSIHUM B IMPOCTPAHCTBE.
[Ipumenenne Gpopmysn u TeopeM IUTAHUMETPUH JJI PEIICHUS 3a1a4.
O3HakOoMJIEHHME C TMOHITHEM HapajuleIbHOTO NPOEKTUPOBAHUS M  €ro
cBoiicTBaMu. DPOpMyIMpPOBAHHE TEOPEMbl O IUIOHIAAM OPTOTrOHAJIBHOM
IPOEKIUH MHOTOYTOJIbHUKA.

[Ipumenenne Teopun I OOOCHOBAHUS TIOCTPOCHUH U  BBIYUCICHUH.
ApPryMEHTUPOBAaHHE CBOMX CYXIEHUHM O B3aUMHOM  DPacHOJIOKECHUH
IPOCTPAHCTBEHHBIX (PUTYD

MHororpaHHuKH

Onucanne M  XapakTepUCTHKA pA3IUMYHBIX BHJIOB  MHOI'OIPAHHUKOB,
NIEPEUYUCIICHUE UX DJIEMEHTOB U CBOWCTB.

N300paskeHne MHOTOTPaHHUKOB U BBIIIOJIHEHHE ITOCTPOSHUS Ha N300paKEHHUSIX
Y MOJENSIX MHOTOTPaHHUKOB.

Bpluucnenue JMHEHWHBIX OJIIEMEHTOB W YIVIOB B IIPOCTPAHCTBEHHBIX
KOH(UTrypanusx, apryMEeHTUPOBAaHUE CBOUX CYKICHHH.

XapakTepucTuKa M M300paKCHHE CEUYCHMS, Pa3BEPTKH MHOTOIPAaHHHKOB,
BBIUMCJICHHE IIJIOMAEH MOBEPXHOCTEH.

[locTpoenue mpocredmux ceueHuil KyOa, npusMmbl, nupamuibl. [Ipumenenue
(akTOB U CBEIEHUI U3 IUTAHUMETPHUH.

O3HakomJieHHE C BUAAMU CHUMMETPUH B MPOCTPAHCTBE, (OPMYITHPOBAHUE
ONpECIICHN! U CBOWCTB. XapaKTEpUCTHKAa CHMMETPUM TeEJI BpALLEHUS H
MHOT'OI'PAaHHUKOB.

[IpumeHeHne CBOMCTB CHUMMETPUM MpU pelieHuM 3azad. lcmonb3oBaHue
IPUOOPETEHHBIX 3HAHUM IS MCCIIEIOBaHUS U MOJEIMPOBAHUS HECIIOKHBIX
3azad.

N300pakeHne OCHOBHBIX MHOTOTPAHHHUKOB M BBIIIOJHEHUE PUCYHKOB IIO
YCJIOBUSIM 33Ja4

Tenan ITOBCPXHOCTHU

O3HakOMJICHHE ¢ BUJAMU Tell BpalleHus, GopMyIMpOBaHUE UX ONPEICICHHN U
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BpalICHUA

CBOMCTB.

®dopMyIUpOBaHHWE TEOPEM O CEUYCHHM Ilapa IUIOCKOCTBIO M TUIOCKOCTH,
KacatenpHOM K cepe.

XapakTepHCTHKA U U300paKCHHUE TeJI BPAIICHHS, UX PAa3BEPTKH, CCUCHHS.
Pemenne 3agad Ha MOCTPOCHHME CEUEHW, BBIYMCICHUE MJIMH, PACCTOSHUM,
yrioB, Twiomiaaeid. [IpoBeneHne TOKa3aTeIbHBIX PACCYKACHHA TP PEIICHUH
3a1ad4.

[TpuMeHeHHe CBOMCTB CHMMETPHH IPU PEIICHUHW 3aJlad Ha Tella BpaIlCHHS,
KOMOMHAIIHAIO TEJI.

N300pakeHre OCHOBHBIX KPYTJIBIX TEJI M BBIMOJHCHHE PUCYHKA IO YCIOBHIO
3a1a4u

N3smepenus B
reOMEeTpUH

O3HakoMJIeHHE C TIOHATHAMH TUIOIIAAN U 00beMa, aKCHOMaMU M CBOMCTBaMHU.
Pemenne 3amad Ha BBIYHCICHUE IUTONIAJEH MIOCKUX (QUTYp ¢ TPUMEHEHHEM
COOTBETCTBYIONIMX (OpMY U (PAKTOB U3 TUTAHUMETPHUH.

N3y4yeHne TeopeM O BBHIUHCICHHH 0OBEMOB ITPOCTPAHCTBEHHBIX TEJ, PEIICHHE
3aJ1a4 Ha MpUMEHEeHHe (HOpMyIT BEIYHCICHUS 00BHEMOB.

N3ydenne  Qopmyn s BBMHCICHUS — IUIOIAAEH  ITOBEPXHOCTEH
MHOTOT'PaHHHKOB U T€JI BpaIICHUSI.

O3HakOMJIEHHE C METOAOM BBIUMCICHUS IUIOMIATN ITOBEPXHOCTH CQEpHI.
Pemenune 3aau Ha BBIYMCIICHHE TUIOIIAACH MOBEPXHOCTH MPOCTPAHCTBEHHBIX
Tel

Koopannats! u
BEKTOPBI

O3HakOoMJIEHME C MOHATHEM BekTopa. M3ydeHue AEeKapTOBOMl CHUCTEMBI
KOOpPJMHAT B IIPOCTPAHCTBE, IOCTPOCHUE 110 3aJaHHBIM KOOpAMHATaM TOYEK U
IIJIOCKOCTEM, HAX0XKICHUE KOOPAUHAT TOYEK.

Haxoxnenue ypaBHEHUH OKpYKHOCTH, cCQepbl, IUIOCKOCTH. Bpruncienue
PaCCTOSHUN MEKy TOYKAMM.

N3yueHne CBOMCTB BEKTOPHBIX BEJIMYHH, IIPABUJ PaA3JIOKEHUS BEK TOPOB B
TPEXMEPHOM IIPOCTPAHCTBE, IMPAaBWJI HAXOXKACHUS KOOPAMHAT BEKTOpa B
MIPOCTPAHCTBE, MPABUII JEHCTBUN C BEKTOPAMH, 3aJaHHBIMA KOOPIMHATAMM.
[IpuMeHeHre TeopuM IIpU PEIICHUM 3a4ad Ha JEUCTBHUS C BEKTOpPaMHU.
W3ydyeHne CKaasIpHOIO IIPOU3BEIECHUS BEKTOPOB, BEKTOPHOI'O YpPaBHEHUS
IIPsIMOM U IUIOCKOCTH. [IpuMeHeHne Teopun Ipy pPeIIeHUH 3a4a4d Ha JIeUCTBUS
C BEKTOpaMH, KOOpAUHATHBIA METOJ, IPUMEHEHHE BEKTOPOB JJIsl BBIYMCIICHUS
BEJIMYMH YIJIOB U PACCTOSHUM.

O3HakOMJIEHME C JOKa3aTEJbCTBAMM TEOPEM CTEPEOMETPUU O B3aMMHOM
PACIIOJIOKEHUH IIPSIMBIX U IJIOCKOCTEM C MCIIOIb30BAHUEM BEKTOPOB

1.6. Ili1anupyembie pe3yabTAThl OCBOCHUS] Y4eOHOW TMCHUILINHBI:

OO0mue
K KOMIIeTEHIIUH
YOSH,H Buabl yHuBepcaJbHBIX y4eOHBIX JeHCTBUM (B cooTBeTCTBHH
A ¢ PI'oC CI110 no
npodeccun)
JIMYHOCTHBIE
c(OpPMHPOBAHHOCTD IIPEACTABICHUI 0  MaTeMaTUKe KaK
J1 YHUBEPCAJIBHOM SI3BIKE HAYKH, CPEJICTBE MOJCIMPOBAHHUS SIBJICHUN U
IIPOLIECCOB, HIESIX U METOJIaX MaTEMAaTHUKH,
[IOHVMMAHHUE 3HAYUMOCTH MATEMaTHKU JJI1 HAyYHO-TEXHHYECKOIO
72 nporpecca,c()OpMHUPOBAHHOCTb OTHOILICHHUS K MaTEMaTHKE KaK OK 1.
K 4aCTH OOLIeUeI0BEYECKOM KYJIbTYpbl Yepe3 3HAKOMCTBO C UCTOpHUEH
pPa3BUTHUSL MATEMATHUKH, 3BOJIOLIMEMMATEMAaTUYECKUX UIEH;
JI3 pa3BUTHE JIOTHYECKOTO MBIIIUICHUS, IIPOCTPAHCTBEHHOIO
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BOOOpaKEHUS, AITOPUTMHUECKON KYJIbTYPbI, KPHTUYHOCTH MBIIIITICHUS
Ha ypOBHE, HEOOXOIUMOM JIJIS Oymytei npodecCuoHaIbHOM
ACATCIBHOCTH, IJIATIPOJOJIZKCHUA 06paSOBaHI/I$I u
caM000pa30BaHMs;

J4

OBJIaACHUC MaTEMAaTHYCCKUMH 3HaHHUAMU u YMCHUAMU,
HCO6XO,[[I/IM]':>IMI/I B HOBCC,HHCBHOﬁ JKHU3HH, OJId OCBOCHHA CMCEKHBIX
CCTCCTBCHHO-HAYYHBIX

JMCIHMIUIUH, TUCHHUIUIMH IPOGECCHOHATBHOTO LUKIIA, A MOTyYCHUs
oOpa3oBaHusi B  00JacTsIX, He  TpeOylomuX  YriyOneHHOH
MaTeMaTHYeCKO! MMOIrOTOBKH;

JI5

TOTOBHOCTh M CIIOCOOHOCTh K OOpa3oBaHHWIO, B TOM YHCIIE
caM000pa3OBaHHI0, HAa TPOTSHKEHUHM BCEM JKU3HH, CO3HATEIbHOE
OTHOIIICHHE K HEMPEPHIBHOMY 00pa30BaHUIO KaK yCIOBUIO YCICIITHON
podeCcCHOHATBHOW N OOIIECTBEHHON JACATEIHbHOCTH;

JI6

TOTOBHOCTb M CIIOCOOHOCTh K CAMOCTOSITEIBHOW TBOPUYECKOW U
OTBETCTBEHHOM JIESITEIBHOCTH;

J7

FOTOBHOCTh K  KOJUIEKTUBHOM  paboTe, COTPYIHHUYECTBY CO
CBEpPCTHHKaMH B 00pa30BaTeNbHOM, 00IIECTBEHHO MOJIE3HOH, yueOHO-
HCCJIEI0BATENIbCKON, IPOEKTHON M IPYTUX BUJAX JI€ATEIbHOCTH;

JI8

OTHOIICHUEC K HpO(i)eCCI/IOHaHBHOI\/’I HOCATCIIBHOCTU KaK BO3MOXHOCTHU
y4acTusi B PEHICHUH JUYHBIX, OOIIECTBEHHBIX, TOCYIapCTBEHHBIX,
001IIeHAIIMOHATBFHBIX TPOOJIEM;

OK 6.

OK 7.

OK 10.

OK 11.

OK 12.

METANMPEAMETHBLIC

M1

YMEHHE CaMOCTOATEIBHO ONPENENATh LEeIu JEATEIbHOCTH U
COCTABJIATh IUIaHBl JEATEIBHOCTU;CAMOCTOSATEIBLHO OCYILECTBIIATD,
KOHTPOJINPOBATh Y KOPPEKTUPOBATH JEATEIbHOCTD; HCIIOIb30BAaTh BCE
BO3MOJKHBIC pPECypChl Ui JOCTH)KEHHs IIOCTABJICHHBIX LENEH U
peanu3aium IIaHOB EATEIbHOCTH; BHIONPATh yCIICIIHBIE CTPATETHH B
pa3IMYHBIX CUTYaLUsIX;

M2

yMEHHE TPOAYKTUBHO OOIIATHCS W B3aMMOJEHCTBOBATH B IMPOILIECCE
COBMECTHOM AESATEIBHOCTU, YUUTHIBATD MO3UIIMH JIPYTUX YYaCTHUKOB
JesITENbHOCTH, 3 (HEeKTUBHO pa3peiaTh KOHMDIUKTHI

M3

BJIa/ICHUE HaBBbIKAMU [103HABATENIbHOM, yueOHO-UCCIe10BaTENbCKON U
MPOEKTHOM JAESATEIBHOCTH, HABBIKAMHM  pa3pelieHus Mpo0seM;
CHOCOOHOCTh U TOTOBHOCTh K CaMOCTOSTEIBHOMY IOMCKY METOJI0B
pemeHuss MPakTUYECKUX 3aAad, MPUMEHEHUIO Pa3JIMYHbIX METOO0B
IIO3HAHWS;

M4

TOTOBHOCTb U CIIOCOOHOCTh K CaMOCTOATENBbHOM HH()OPMALMOHHO-
[I0O3HABATEJIBHON JEATEIbHOCTH, BKIKOYasi YMEHUE OPUEHTUPOBATHCS
B PA3JIMYHBIX UCTOYHUKAX HH(POPMALMU, KPUTUYECKU OLEHUBATH U
UHTEPIPETHPOBATh HMH(OPMAIMIO, MOJYyYyaeMyl0 M3 Pa3IMYHbIX
HUCTOYHUKOB;

M5

BJIaJICHUE SI3BIKOBBIMH CPEICTBAMU: YMEHUE SICHO, JIOTUMHO M TOYHO
nu3jiaraTb CBOKO TOYKY 3pPCHUA, UCIOJb30BATh AACKBATHBLIC SA3BIKOBBIC
CpeICTBa;

M6

BJIaICHUC HaBBIKaAMU MO3HaBaTEIbHON pe(l)J'IeKCI/II/I KaK OCO3HaHUsA
COBEpIIAEMBIX JICMCTBUM U  MBICIUTEIBHBIX  MPOLIECCOB, HX
pe3yJIbTaTOB U OCHOBAHMI, TPAHMI]

CBoero 3HaHus U HC3HAHUA, HOBBIX ITO3HABATCJ/IbHLIX 3a/1a4 U CPCIACTB
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I UX JOCTHKCHUA,

HOEJICYCTPEMIICHHOCTD B IIOHUCKax n IIPUHATUA peI_HCHI/II‘/'I,

M7 COO6paSI/ITeHBHOCTB " UHTyUlus, pPa3BUTOCTb MMPOCTPAHCTBCHHBIX
IpeACTaBICHUH; CIIOCOOHOCTh BOCHPUHHMMATh KPAacOTy M T'apMOHHIO
MUpa;
npeIMeTHbIE

c()OPMUPOBAHHOCTh TMPEACTABICHUN O MaTeMaTUKe KaK 4YacTH
1 MHUPOBOM KyJIBTYpbl M MECT€ MAaTeMAaTUKd B COBPEMEHHOU
LUMBWIN3AIMK, CIOCO0AaxX OMHUCAHUS SBJICHUNM peaJbHOTO MHpa Ha OK 3.
MAaTEMaTHYE€CKOM SI3bIKE

c(hOpMUPOBAHHOCTh TPEJCTABICHHH O MAaTEMAaTUYECKHX TOHATHIX OK 4.
KaK  BaXHEWIIMX  MATEMAaTUYECKMX  MOJENSX, MO3BOJSIOIIUX
112 OMUCHIBATh W H3y4aTh pPa3HbIe MPOILECCHl U SBJICHUS; TMOHUMaHHE OK 5.
BO3MOXKHOCTH aKCMOMAaTHYECKOTO TMOCTPOCHUS MaTeMaTUYECKUX
TEOpUH;

OK 9.
BIIaICHUC MCTOJaMHU MOOKAa3aTCILCTB W aAJITOPUTMOB PCHICHHA, YMCHHUC

I13 UX IPUMEHATHb, IPOBOAMUTH JOKA3aTEIbHBIE PACCYXKACHUSA B XOHAE
pelieHus 3a1a4;

BJIaJICHHE CTAHAAPTHBIMU MPUEMaMHU PEIICHUS PAllUOHANBHBIX U
HppalMOHATLHBIX, TTOKA3aTeNIbHBIX, CTETIEHHBIX, TPUTOHOMETPUIECKHUX
114 yYpaBHEHUH U HEPABEHCTB, MX CHUCTEM; HCIIOJIb30BAHUE T'OTOBBIX
KOMITBIOTEPHBIX MPOrpamMM, B TOM YHCIIE JIJISl TTOMCKA MyTH PEIICHUS
Y WUTIOCTPALIMY PEIlICHUs] YPaBHEHUN U HEPABEHCTB;

c(hOpMUPOBAHHOCTh  MPEACTABICHUH 00 OCHOBHBIX TOHATHSIX
MAaTEMAaTHUYECKOI0 aHAJIM3a U HX CBOWCTBAX, BJIAJICHUE YMEHHEM
I15 XapaKTepU30BaATh MOBEJICHNE GyHKIINHN, HCHOJIb30BaHNE
MOJTy4YEHHBIX

3HAHMH JJId ONHCAaHWMsA M aHalIu3a PeabHBIX 3aBUCHUMOCTEN;

BIIQJICHHE OCHOBHBIMHU MOHSATUSMHU O IUIOCKHX U MPOCTPAHCTBEHHBIX
r€OMETPUUECKHUX durypax, 170'¢ OCHOBHBIX CBOMCTBAX;
116 c(hOpMUPOBAHHOCTh YMEHHUSI PACO3HABATh F€OMETPHUECKHE (PUTYPHI
Ha yepTrexax, MOJEISAX U B peajbHOM MUpPE; IPUMEHEHNE U3YUEHHBIX
CBOMCTB reomeTpuueckux ¢uryp u dopMyn Ansg  peuieHus
reOMETPUUECKHX 3aJa4 U 33J1a4 C IPaKTHYECKUM COJIEPKaHUEM;

c(OPMHPOBAHHOCTh TPEJCTABICHUNA O Tpoleccax U SBICHUSAX,
MMEIOLINX BEPOATHOCTHBIN Xapakxrep, CTATUCTUYECKUX
7 3aKOHOMEPHOCTAX B PEAIBHOM MHpPE, OCHOBHBIX IIOHATHAX
3JIEMEHTAaPHOU TEOPUH BEPOATHOCTEN; YMEHUN HAXOAUTh U OLIEHUBATH
BEPOSTHOCTH HACTYIUICHUSI COOBITHH B MPOCTEHIINX MPAKTHYECKUX
CUTYyalUsIX U OCHOBHBIC XapaKTEPUCTUKH CIy4alHbIX BEJINYMH;

118 BJIaJICHUE HaBbIKAMH HCIOJB30BAaHUS T'OTOBBIX KOMIIBIOTEPHBIX
MIPOrpaMM IMPH PEHICHUH 33124

OcBoeHue cojaepkaHusi y4eOHOW MUCIUIUIMHBI «Maremarukay oOecreurnBaeT
(bopMHUpOBaHME W Pa3BUTHE YHUBEPCAIBHBIX YYEOHBIX JEUCTBHUM B KOHTEKCTE
IPEeMCTBEHHOCTH (HOPMUPOBAHUS OOIIUX KOMITETEHIIUH.

B pe3yabTarte ocBoeHus yueOHo nucuunianubl popmupyrores OK u IIK:

Kon HaumeHoBaHue BUAOB 1eATEJIbHOCTH U NIPOGeCCHOHATBHBIX KOMIIETCHIUI

OKI1. | [JoHnmMaTh CyIIHOCTh M COLMAJBHYIO 3HAUMMOCTb CBOEH Oyayuiei mpodeccuu, MposiBIATh K
HEW YCTOWYMBBINA UHTEpEC.

OK2. OpFaHI/ISOBBIBaTB CO6CTBCHHYIO JACATCIIBHOCTD, BBI6I/IpaTB THUIIOBBIC MCTOABI H CIT0COOBI
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BBITIOJTHCHUA HpO(bCCCI/IOHaJ'IBHLIX 3aJga4, OOCHMNBATh UX 3(1)(1)CKTI/IBHOCTB 1 Ka4yCCTBO.

OK3. | [lpunumaTh peuieHuss B CTAaHJAPTHBIX M HECTAHAAPTHBIX CHUTYyallUsX M HECTH 3a HHX
OTBETCTBEHHOCTb.

OK4. | OcymecTBIaTh MOUCK W HCIOJIb30BaHHE HHGPOPMAIMH, HEOOXOMUMOW st 3(PHEKTHBHOTO
BBINOJIHEHHSI TPO(ECCHOHANBHBIX 33/1a4, TPOPECCHOHATBHOTO M IMYHOCTHOTO PA3BHUTHSI.

OKS5. | Ucnonp3oBate MH(DOPMAMOHHO-KOMMYHHUKAIIMOHHBIE TEXHOJOTHMH B TPOQECCHOHATBLHON
JIeATEIIbHOCTH.

OK6. | PaGoraTh B KOJJIEKTHBE M KOMaHze, 3(p(PEeKTUBHO 0OLIaThCs € KOJIJIETaMH, PYKOBOJCTBOM,
MOTPEOUTEIISIMH.

OK9. | OpueHTHpPOBATHCS B YCIOBHUSIX MOCTOSHHOTO M3MEHEHHUSI IPABOBOM Oa3bl.

1.7. Kosin4ecTBO 4aCOB Ha OCBOEHHE MPOIrPAMMBI M CHUILIAHBI:

MakcumanbHOl yueOHOM Harpy3ku oOydaromierocs 234 dYacoB, B TOM YHUCIE:
o0s3aTeNbHOM  ayJUTOPHOM y4yeOHOM Harpy3ku oOywaromerocss 234  4acos;
CamocTosTenbHOM padOThl 00YYarOIIETOCs HE TPETyCMOTpPEHA.
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2. CTPYKTYPA U COJEP)KAHUE YUYEBHOW TUCITATIINHBI
2.1. O0bem yueOHOM TMCHUIUIMHBI U BU/bI Y4e0HO padoThl 0UHOE OT/deJIeHUE

Bup yueOHoM padoThI O0bem
4acoB
MaxkcumasnbHas yueOHas HArpy3Ka (Bcero) 234
Oo0s13aTesIbHAA ayJUTOPHAsA yyeOHAsl HATPY3Ka (BCEro) 234
B TOM YHCIJIE:
TEOPETUYECKUE 3aHITHUS 50
NPAKTHYECKUE 3aHATHUS 184

1abopaTOpHBIC 3aHSATHUS

CamocrosiTesibHas paboTa o0yuyawierocs (Bcero)

B TOM 4YMCIJIC:

paboTa ¢ yueOHOM TUTepaTypoi

MOATOTOBKA JIOKJIaI0B, COOOIICHUH, TPE3CHTAITUN

pelIeHne 3a/1a4

Hmocosas ammecmauus 6 ¢0pﬂ/l€ IK3AMEHA.
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2.2. TemaTu4eckui IJIaH U coiep:KaHue Y4eOHOM TucIMIIMHBI «MaTeMaTuKay

HaunmenoBa
HHE Coaepxxanue yueOHOro MaTepuaJa, 1abopaTopHblie H NPAKTHYeCKHe padoThbl, caMOCTOsATEe/IbHAsI padoTa |Oobem|  dDopMupyeMbie
pasaeyioB u o0yyaromuxcst 4acoB KOMIIETeHIIHH
TeM
1 2 3 4
I'naBa 1. UncaoBbie pyHKIMu
Conep:kanue y4e0OHOro MaTepuasia
MatemaTuka B HayKe, YJKOHOMUKE U IPAKTHUECKOH 1eITEeIHbHOCTH. 1
1 OK1, OK2, OK3,
IIpakTH4yeckoe 3aHsATHE: 1 OK4, OK5, OK6, OK9
ApudmeTnueckre IeHCTBHUS C PAIMOHATBHBIMU YHUCIAMHU.
Tema 1.1. IIpakTH4eckoe 3aHATHE: OK1. OK2. OK3
Pa3Butne 2 | «ToxnecTBeHHBIE peoOpa3oBaHus pallMOHAIBHBIX BhIpaxeHHiD» «Pelienne KBaipaTHbIX, TMHEHHBIX 2 OK4: OKSZ OK6: OK9
MOHSATHS 0 YpaBHEHHI U HEPABEHCTBY»
qucJe 3 IIpakTH4yeckoe 3aHATHE: OTHOCUTENBHAS M abcomoTHas norpemHocTh. «[ [PUOJIMKEHHbIE BEIUUCICHUS 2 OK1, OK2, OK3,
BEJIMYHWH, NOTPENTHOCTEMN. OK4, OK5, OK6, OK9
» . OK1, OK2, OK3,
4 | lIpakTuyeckoe 3ausaTue: "[IpeodpazoBanue anredpandecKux BhIPAKCHHMA 2 OK4. OK5, OK6, OK9
_ OK1, OK2, OK3,
5 | [IpakTHyeckoe 3aHsaTHE. BXOMHAs KOHTpoIbHAS paboTa 3a 9 kiacc. 2 OK4, OK5, OK6, OK9
Conep:kanue y4eOHOro MmaTepuaJja
1 YucnoBas GyHKIHS U crIOcOOBI ee 3ananns. CBolicTBa (hyHKITUH. 1 |OKl1, OK2, OK3, OK4,
IIpakTHueckoe 3ansaTue: "Ynciosbie GYHKIIMK U CIIOCOOHI ¢ 3agaHus" 1 OKS5, OK6, OK9
OK1, OK2, OK3, OK4,
l’flilcwﬂao11;.])21.e 2 | IlpakTuyeckoe 3anatue: «Iloctpoenue QyHKIUMY. 2 OKS5, OK6, OK9
O6patHas ¢pyHKIUS U ee rpaduxk. 1 |OKl, OK2, OK3, OK4,
Gynkuun 3 .
IIpakTuyeckoe 3ausaTue: O0IacTh OnpeeNieHus U 001acTh 3HaYeHHs 00paTHOM PyHKIKUK 1 OK35, OK6, OK9
HpaKTHileCKoe 3ansiTue: OOpatHas ¢pyHKuus U ee rpapuk. O0IacTh onpeaeaeHus U 00JIaCTh 3HAYCHHS 1 |OKI, OK2, OK3, OK4,
4 | oOpaTHOM PyHKITHH.
. . 1 OK35, OK6, OK9
IIpakTuyeckoe 3ausaTue: KonrponpHas padora o teme: «OCHOBHBIC CBOMCTBA (DYHKIIHIDY.
I'naBa 2. Tpuronomerpuyeckue pyHkumuu
Tema 2.1. Coaep:xanue y4eOHOro MaTepuaia
Tpuronome- | 1 | Yycropas OKpyKHOCT 1 YHCIIOBAs OKPY/KHOCTD HA KOOPAMHATHOI IIOCKOCTH. 1 | OKl, OK2, OK3,
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TpUYECKHE IpakTuyeckoe 3ausitue: "YnuciioBas OKPY>KHOCTb U YHUCIIOBast OKPYKHOCTh HA KOOPAMHATHOM 1 | OK4, OKS5, OK6, OK9
pynkuun IIJIOCKOCTH .
(Bcero 14 4.) IIpakTHyeckoe 3ansaTHE: "HNCIOBas OKPYKHOCTH M YUCIIOBask OKPYKHOCTh HA KOOPAMHATHOM
IUIOCKOCTH". 1 OK1, OK2, OK3,
Cunyc, kocunyc. TanreHc u kotanreHc. TpuroHomeTpudeckue GyHKIIUNA YUCIOBOTO U YTIIOBOTO 1 OK4, OK5, OK6, OK9
aApryMEHTA.
" " OK1, OK2, OK3,
IpakTnueckoe 3ausiTue: "CUHYC U KOCUHYC. TaHI€HC U KOTAHT€HC 2 OK4. OK5. OK6. OK9
OK1, OK2, OK3,
IIpakTHyeckoe 3ansaTHe: «TpuroHoMerpudeckue (yHKIIMH YUCIOBOTO M YTJIOBOTO apTyMEHTA. 2 OK4. OK5. OK6. OK9
. OK1, OK2, OK3,
IIpakTuyeckoe 3anaTue: opmyinsl npuBeAeHus. ccnenoBanue PyHKIUMU y = sin X 2 OK4. OK5. OK6. OK9
IIpakTHyeckoe 3ansTue: MccnenoBanue GyHKIIMU Y = cOS X. 1 OK1, OK2, OK3,
HccnenoBanue pyHkumu y = tg X, y = ctg X. 1 OK4, OK5, OK6, OK9
IIpakTnyeckoe 3ansiTue: VccnenoBanue GyHkuuu y = tg X, y = Ctg X. 1 | OKl, OK2, OK3,
KoHntposnbHas paboTa no teme: « Tpuronomerpudeckue GyHKIIHN 1 OK4, OK5, OK6, OK9
I'nasa 3. Tpuronomerpuyeckue ypaBHeHHsI
Coaep:xanue yueOHOIro MaTepuaia
ITonsiTue apkkocuHyca. Pemenne ypaBHeHus cos t = a. 1 | OKl1, OK2, OK3,
IIpakTHyeckoe 3ansaTue: "PenieHne ypaBHeHus cost=a'. 1 | OK4, OKS, OK6, OK9
Tema 3.1 IpakTnueckoe 3ansiTue: "PemieHre ypaBHeHus cos t = a". 1 | OKl1, OK2, OK3,
Tpuronome- Pemenue ypaBHeHus sin t = a. 1 | OK4, OKS, OK6, OK9
TPUYIECKHE IpakTuyeckoe 3ansiTue: "Pemenne ypaBHeHus sint=a, cost=a" 2 OK1, OK2, OKS3,
ypaBHeHus _ OK4, OK5, OK6, OK9
(Beero 12 IlonsiTue apkTaHreHca, apkkortaHreHca. Pemenue ypaBHeHMi Buja tg t=a, ctg t=a. 1 OK1, OK2, OK3,
4acoB) IIpakTnyeckoe 3ansiTue: Penienue ypaBHeHUi BUja tg t=a, ctg t=a. 1 OK4, OK5, OK6, OK9
oo OK1, OK2, OK3,
IIpakTH4eckoe 3anaTHe:. Pemenue ypaBuenuii sint = a, cost = a, tg t=a, ctg t=a. 2 OK4. OK5. OK6. OK9
. OK1, OK2, OK3,
IIpakTuyeckoe 3ausaTue: KourponsHas padora: «PenieHrne TpUroHOMETPUIECKUX YPaBHEHUI 2 OK4. OK5. OK6. OK9
I'naa 4.IlpeoOpa3oBanne TPMTOHOMETPUYECKUX BbIPAsKEeHU I
Tema 4.1. Coaep:xanue yueOHOro MaTepuaJia
IIpeodpa- . OKl1, OK2, OK3,
J0BAHIME CHHyC, KOCHHYC ¥ TAHI'€HC CYMMBbI U Pa3HOCTH apryMeHTOB. @OpMyJibl IBOWHOIO apryMeHTa 2 OK4, OK5, OK6, OK9

21




TPUTOHOME-

OK1, OK2, OK3,

TpHYECKHX 2 | IIpakTuyeckoe 3ansaTue. "CuHyC, KOCUHYC ¥ TAHTCHC CYMMBI U pa3HOCTH apryMEHTOB" 2 OK4, OK5, OK6, OK9
BLIPAKCHMUI 3 | IIlpakTuuyeckoe 3ansitue: «DopMyJibl IBOMHOTO apryMEHTa. 2 OK1, OK2, OK3,
(Bcero 12 OK4, OK5, OK6, OK9
YacoB) 4 [Tpeobpa3oBaHne CyMMBI TPUTOHOMETPHUECKUX (DYHKIIHIA B IIPOM3BEACHUE U TPE0Opa3oBaHme OK1, OK2, OK3,
MIPOU3BEICHUS TPUTOHOMETPHUSCKUX (PYHKIIMIA B CYMMBL. 2 OK4, OK5, OK6, OK9
5 | IlpakTHyeckoe 3ausiTHe. «PemieHne TPUroHOMETPUYECKUX YPABHEHU U HEPABEHCTBY 2 OK1, OK2, OK3,
OK4, OK5, OK6, OK9
6 IpakTnyeckoe 3ansitue: KontponbHas paborta: «PelieHre TpPUroHOMETPUIECKUX YPABHEHHUN U 9 OK1, OK2, OK3,
HEPABEHCTBY OK4, OK5, OK6, OK9
I'nasa S. IlpousBogHas
Coaep:xanue yueOHOro MaTepuaJia
1 Uucnoseie ocnenoBareabHocTH. [Ipeaen yncioBoii nmocneaoBarenbHocTd. CyMMa 6€CKOHEUHOM 9 OK1, OK2, OK3,
reOMETPUUECKON NIPOTPECCUMN. OK4, OK5, OK6, OK9
5 IIpakTnyeckoe 3ansiTe. «CymMMa OECKOHEYHOI reOMETPUYECKON MPOTPECCUID) 1 | OKl1, OK2, OK3,
[Ipenen pynkuu. CorictBa npenenos. [Ipon3BoaHas u e€ CBOMCTBA. 1 OK4, OK5, OK6, OK9
3 | IpakTuueckoe 3ansaTue: "Haxoxaenue npeaena GyHkuuit" 2 OK1, OK2, OKS,
OK4, OK5, OK6, OK9
4 | IlpakTHueckoe 3anaTue: "Haxoxaenue npenena GyHKmit" 2 OK1, OK2, OKS,
' OK4, OK5, OK6, OK9
IIpakTHyeckoe 3anaTue: KonrponbsHas padora: «HaxoxaeHne npou3BoAHbIX QYyHKIUI 1 | oK1, OK2, OK3,
Tema 5.1. 5 | lIpakTuyeckoe 3ansaTue: «IIpon3BogHble 3eMeHTapHBIX QYHKIUNY, «[I[por3BOAHAS CTIOKHOM 1 | OK4, OKS, OK6, OK9
Ipousnox- pm: OK1, OK2, OK3
121351 (Bcero 6 | [IpakTuueckoe 3ansitue: «[IpoU3BOHBIC TPUTOHOMETPHUCECKUX (DYHKIIHID). 2 OK 4j OKSZ OK 6: OK9
4acoB)
7 VYpaBHeHUE KacaTeIbHOU K rpapuKy QyHKIUN 1 OK1, OK2, OK3,
IIpakTnyeckoe 3ansitue: «Iloctpoenue rpadukoB GyHKUIUI. 1 OK4, OKS5, OK6, OK9
. OK1, OK2, OK3,
8 | MIpakTHYeckoe 3aHsaTHE. HaxoxaeHHe HAUOOIBIIIETO U 3HAYCHUS BEJIMIHH. 2 OK4. OK5, OK6, OK9
n . " OK1, OK2, OK3,
9 | IlpakTHyeckoe 3aHsATHE: "33/1a9M HA OTHICKAHHE HAUOOJBIIETO U HAUMCHBIIIETO 3HAYCHUI BEIIMINH 2 OK4. OK5, OK6, OK9
10 IIpakTHyeckoe 3ansaTHe: KontponpHas paborta: «YpaBHEHHE KacaTebHOM K TpaduKy QyHKIIHH. 9 OK1, OK2, OK3,

[TpuMeHeHne TPOU3BOTHOMN /ISl KCCIIE0BaHUI (PYHKIIMH HA MOHOTOHHOCTB M 9KCTPEMYMBD».

OK4, OKS5, OK6, OK9
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I'naBa 6. Ctenenu n kopHu. CTeneHHble PyHKIUM.

Coaep:xanue yueOHOro MaTepuaJia

[ToHsITHE KOPHS N-OW CTEIICHHU U3 ICHCTBUTEIIBHOTO Yncia. CTeIeHHbIC ()YHKITHH. 1 | OKI, OK2, OK3,

IIpakTHyeckoe 3ansitue: «CBOMCTBA KOPHEW»Y. 1 | OK4, OKS, OK6, OK9
Tema 6.1. IIpakTH4eckoe 3anaTHE. «CBOMCTBA KOPHEI»». 1 | OKl, OK2, OK3,
Crenenu u dykuuu v = §x, MX CBOMCTBA U rpaduKy. 1 | OK4, OK5, OK6, OK9
KOpPHH. 9 OK1, OK2, OK3,
Crenennsie IIpakTyeckoe 3ansiTue: "Pa3inynHbie METOBI PEIICHUST HPPAIIMOHAIBHBIX YpaBHEHUH'". OK4, OK5, OK6, OK9
byHkumn. IIpakTHyeckoe 3ansATHE: "Pa3anuHble METOIbI PEIICHUS UPPALMOHAIBHBIX YPABHEHHUN'". 1 | OKl1, OK2, OKS3,
(Bcero 12 O60011IeHre OHATHS O MoKaszatese crenenu. Crenennple QYHKIMU, UX CBOMCTBA M TpadUKu 1 | OK4, OKs, OK6, OK9
4acoB) . " OK1, OK2, OK3,

IMpakTuyeckoe 3ausitue: [IpuMepsl MPUMEHEHUS CBOMCTB CTETNICHH C PAIlMOHATIBHBIM MOKa3aTeaeM". 2 OK4. OK5, OK6, OK9

IMpakTnyeckoe 3ansitue. KontponbsHas pabota: "PeliecHre uppaiioHaIbHbIX YPaBHCHUH, TPUMEHEHHE OK1, OK2, OK3,

N 2
CBOWCTB CTENEHH C PAllMOHAIBHBIM MMOKa3aTeeM". OK4, OK5, OK6, OK9
I'nasa 7. IlokasarenbHas M Jorapupmuyeckas pyHKIUH

Conep:kaHue y4e0HOro MaTepHuasa

Crenens C HPPAMOHATIEHEIM IIOKA3ATENEM. CaoiicTBa noka3atenbHON QyHKIMH. Pemenue 1 | OKI, OK2, OK3,

MOKa3aTeIbHBIX YPaBHCHU. } 1 | OK4, OK5, OK6, OK9
Tema 7.1. IpakTuueckasi pabora: «Beimonnenne ynpaxaeHuil: «llokazarenbHast QyHKIHAD Y.
IMoka3zarenn- CucrteMbl OKa3aTeNbHBIX YPABHEHUN U HEPABEHCTB. 1 OK1, OK2, OK3,
Has IMpakTyeckoe 3ansiTue; «PenieHre Noka3areabHbIX QYHKINN, YPaBHEHHUIN. 1 | OK4, OKS, OK6, OK9
¢ynkuus, ee IIpakTH4eckoe 3aHATHE. «BhINOTHEHNE yIpaXkHEHUH 110 Teme: «Perienne nokazareabHbIX (PYHKINM, 5 OK1, OK2, OK3,
CBOMCTBA U ypaBHEHHI. OK4, OK5, OK6, OK9
rpaguk. . . OK1, OK2, OK3,
(Bcero 12 IMpakTHyeckoe 3ausiTHe: «PelieHne CUCTEM MOKA3aTeNIbHBIX QYHKIHIA, YPAaBHECHUH, HEPABSHCTBMY. 2 | ok 4. OK5, OK6, OK9
4acoB) IIpakTH4yeckoe 3aHsATHE: «BBIOIHEHNE YIIPpaXKHEHUN 110 TeMe: «Pelenre cucTeM noka3areibHbIX 9 OK1, OK2, OK3,

(bYHKIWMIA, ypaBHEHUH, HEPABEHCTBY. OK4, OKS, OK6, OK9

IpakTuueckoe 3ausitne: KonrponsHas pabota: «PelieHne CUCTeM MOKa3aTe/IbHbIX (QYHKIIHH, 2 OKI, OK2, OK3,

YPaBHEHUI, HEPABEHCTBY. OK4, OK5, OK6, OK9

Conep:kanue y4e0OHOro MaTepuaJia
Tema 7.2. IonsiTue orapugpma. 1 OK1, OK2, OK3,
Jlorapudmu- IpakTHyeckas padora: «Brimonnenue ynpaxuenuii no teme: «[lonstue sorapupmary. 1 | OK4, OK5, OK6, OK9
eckast CaoiicTsa orapumoB. Jlorapudmuueckas GpyHKIUs, € CBOUCTBA U TPpadUK. OK1, OK2, OK3,

23




GyHkuus IIpakTHueckoe 3ansiTHe: Pemenne morapudMuaeckux GyHKIHHA 1 | OK4, OKS, OK6, OK9
(Bcero 16 - . P . 5 OK1, OK2, OK3,
yacon) pakTHyeckoe 3ansiTue: «Pemenne norapudMudeckux ypaBHEHHN OK4. OK5, OK6, OK9
_ _ . OK1, OK2, OK3,
IMpakTuyeckoe 3ausitne: KonrponsHas padota: «Perenue norapu)MuyecKux ypaBHEHHI» 2 OK4. OKS. OK6. OK9
Jlorapudmudeckrue HepaBeHCTBA. 1 OK1, OK2, OK3,
IpakTnyeckoe 3ausiTue: «Penienue gorapuh)MUIECKUX HEPABEHCTBY 1 | OK4, OK5, OK6, OK9
[Tepexon k HOBOMy OCcHOBaHMIO Jjorapudma. JuddepeHnnpoBanue moka3aTeIbHON U JIOTapUPMUUECKIX 1 | OK1. OK2. OK3
(pynKupii. . . 1 | OK4, OK5, OK6, OK9
IMpakTHueckoe 3ansTHe: "[lepexon K HOBOMY OCHOBaHHIO Jorapudma'.
. . OK1, OK2, OK3,
IIpakTyeckoe 3ansiTue: "[lepexon K HOBOMY OCHOBaHUIO Jiorapudma'. 2 OK4. OKS5. OK6. OK9
. } OK1, OK2, OK3,
IIpakTnyeckoe 3ansitue: KontponsHas padora: "Ilepexos K HOBOMY OCHOBaHUIO Jiorapugma'. 2 OK4. OK5. OK6. OK9
I'naBa 8. IlepBooOpa3Hasi 1 MHTErpaJ
Conep:kanue y4ye0OHOro MaTepuasia
Omnpenenenue nepBoodpaznoit. O0mmuit B nepBoodpasHbix. [IpaBiiia HAX0XKICHHS IEPBOOOPA3HBIX. 9 OKI, OK2, OK3,
Tema 8.1 ITionia e KpuBOIMHEHOM Tpanenun. [Toustue 06 unrerpane. ®opmyrna Herorona-Jleibuuna OK4, OKS, OK6, OK9
HepBO(;ﬁ.pas IpakTnyeckoe 3ausitue: «[IpaBuiia HAXOKIEHHUS TIEPBOOOPASHBIX». 9 OK1, OK2, OK3,
A M IpakTHyeckoe 3ansTHe. «HaxoxaeHHe HEOMPEACICHHOTO HHTEIPaIay. OK4, OK5, OK6, OK9
OK1, OK2, OK3,
HHTErpaJ IIpakTHyeckoe 3ansaTHe: «HaxoxneHne HEOIIPEAECICHHOIO U ONIPEEICHHOTO HHTErPAIIay. 2 OK4. OK5. OK6. OK9
Bcero 10 ) > ,
( OK1, OK2, OK3,
4aCoB) IIpakTHyeckoe 3ansaTHe:. «HaxoxneHne HEOIIPEAECICHHOIO U OIIPEIEICHHOTO HHTErPAJIay. 2 OK4. OK5. OK6. OK9
IMpakTuueckoe 3ausitne: KonrponsHas padota: «HaxoxaeHne HeonpeIeIeHHOTO U OIPEIEIeHHOTO 2 OK1, OK2, OK3,
HHTETpaIay. OK4, OKS5, OK6, OK9
I'masa 9. IlapanjieibHOCTh NPAMBIX M IJIOCKOCTEH
Tema 9.1. Conep:xanue yueOHOro MaTepuasa
IMapasein- Axcuomsl crepeomeTpun. HekoTopsie clieACTBUS U3 aKkCUOM cTepeomeTpui. [lapannensHbie npsiMbie B 1 | oKL OK2. OK3
HOCTh npoctpaHcTie. [lapamienbHOCT Tpex npsaMbIX. [lapamieasHOCTh NPSIMON U MIJIOCKOCTH. OK 4’ OK 5’ OK 6, OK9
NpsAAMBIX U IIpakTHYecKoe 3aHATHE. KAKCHOMbI CTEPEOMETPUH U CIIEACTBHS U3 HUX). 1 ’ ’ ’
INIOCKOCTEH IpaxkTyeckoe 3ansitue: «IlapamieabHOCTh MPSIMBIX, IPSIMOU U IFIOCKOCTID). 1 | OK1. OK2. OK3
(Bcero 8 [Mpu3HaK mapaieabHOCTH IIOCKOCTEH. M300paxeH e MPOCTPaHCTBCHHBIX (PUT'Yp HA TIOCKOCTH. ’ ’ ’
N o 1 OK4, OK5, OK6, OK9
4aCcoB) CBolicTBa mapauiesIbHbIX MJIOCKOCTEH.
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KonTponbhas pabota «[lapaiienbHOCTh MPSMBIX U INIOCKOCTEM» 1 OK1, OK2, OK3,
IpakTuueckoe 3ausitue: «[lapamienbHOCTh MIOCKOCTENY. 1 | OK4, OKs, OK6, OK9
IIpakTHyeckoe 3ansaTHe:. «Terparap u napaenenunen», «3aiadd Ha MOCTPOCHUE CEUEHUIT». 1 | OKl, OK2, OK3,
KonrposbHas pabora: «TeTpasap u napajuieenuieny, «3a1aun Ha HOCTPOSHHUE CEYECHUI. 1 | OK4, OK5, OK6, OK9
I'naBa 10. IlepneHIUKYyJIAPHOCTH NPSAMBIX U IVIOCKOCTEH
Coaep:xanue yueOHOro MaTepHaJia
Tema 10.1. [TepnieH IUKyYISIPHOCTD NPSAMBIX B IPOCTPAHCTBE. [Ipu3HaK nepneHANKyIAPHOCTH NPSAMOM U IIIOCKOCTH. 1 | oK1.0K2. OK3
Mepnenau- [TocTpoeHre NepHeHAUKYISIPHON MPSIMOHN U TNIOCKOCTH. OK 4’ OKS’ OK 6, OK9
KYJISIPHOCTh IMpakTuueckoe 3ausitue: «[lepneHIUKYIIPHOCT MPSIMOI U TIIOCKOCTH 1 ’ ’ '
NPAMBIX H [lepnennukymnsap u HakIOHHAs. Teopema o Tpex nepneHauKyasapax. JAByrpanssiil yroa. Ilpusnak 9 OK1, OK2, OK3,
ILIOCKOCTEH HEePIEHIMKYIIPHOCTH IIIOCKOCTEH. OK4, OK5, OK6, OK9
(Bcero 6 IpakTnueckoe 3ausiTue: «IlepneHIUKYISIp U HAKIIOHHBIE. YTOJI MEXKY MPSAMOU U INIOCKOCTBIOY, 1 OK1. OK2. OK3
4acoB) «JIByrpauHsii yroi. IlepneHIuKyIIpHOCTD MIIOCKOCTE. OK 4 OKS’ OK6, OK9
KontposbHas padora: «IlepneHauKyIsIpHOCTh NPSIMBIX U TNIOCKOCTED 1 ’ ’ ’
I'maBa 11. MHOrOrpaHHuK#u
Coaep:xanue yueOHOro MaTepuaJia
VYroa Mexay CKpelMBarOIMMHUCS IPSIMBIMHU, IPSIMOM U INIOCKOCTBIO, MEXAY IUIoCKOCTSIMU. [loHsATHE 1 OK1. OK2. OK3
MHororpannuka. [Ipusma. Haknonnas npusma. ) . OK4, OK5, OK6, OK9
ITpakTnueckoe 3ansTne: «llonsarue mHororpannuka. [Ipuszmay, "HaknonHas npusMa 1
Tema 11.1. gapannenennne;[. ITpstmoyronsHbii napamtenenunel. [lupamuna. [IpaBunbHas u yceueHHas nupaMuia. 1 | oK1, OK2, OK3,
Mpuororpan- paBUJIbHBIE MHOTOTPAaHHHUKH. ' OK4, OK5, OK6, OK9
HHKH (BCEro IIpakTHyeckoe 3ausitue: Pemenue 3a1a4 no reme: «lIpu3ma u nmapasnenenunen. 1
10 yacos) . OK1, OK2, OK3,
IIpakTHyeckoe 3ansaTue: «lIpsamble mpusMa u napaienenuneny, «[IpasuinpHas nupamuga. 2 OK4, OKS5, OK6, OK9
IIpakTuueckoe 3anaTue: «IIpaBribHBIE MHOTOTPAaHHUKWY. [[0ATOTOBKA K KOHTPOJIBHOM paboTe 1o 9 OK1, OK2, OK3,
teme: «MHOrOrpaHHUKI OK4, OK5, OK6, OK9
I ‘K 60Ta: «M 2 OK1, OK2, OK3,
paKkTH4eckoe 3ansaTHe: KoHTponbHas padora: « MHOrOrpaHHUKW» OK4, OK5, OK6, OK9
I'naa 12. Tena Bpamennst
Tema 12.1. Conep:kanue y4ye0OHOro Mmarepuasa
Tena [Hunuaap. Ceyenne nunmuHapa miockoctssmu. Konyce. Ceuenne KoHyca IMIIOCKOCTSIMA 1 | OKl, OK2, OK3,
BpalieHus IMpakTnueckoe 3ausaTue: «{unuaapy», «Konycy. 1 OK4, OK5, OK6, OK9
(Bcero 8 IIpakTuyeckoe 3ausaTue: « {umuaapy», «Konycy. 2 | OKI, OK2, OK3,
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4acoB) OK4, OK5, OK6, OK9
Cdepa n map. Ceuenue mapa miockocThio. [IoHsTHE TeNla U ero MOBEPXHOCTH B TEOMETPUH. 1 OK1, OK2, OK3,
IpakTuueckoe 3austue: «Illap u chepar, «Tena BpamieHus ». 1 | OK4, OKS, OK6, OK9
IMpakTHyeckoe 3ausaTue: «llap u chepar, «Tena BparieHus». 1 | OKl1, OK2, OK3,
KonTponbHas pabora: «Tena BpaeHus» 1 OK4, OK5, OK6, OK9

I'naBa 13. O0bembI TeJ1.

Coaep:xxanue yueOHOro MaTepuaJia
[Tousitne o6bema. OObeM MPAMOYTOILHOTO TapaJUIeIICTUITC A, 1 | OKI, OK2, OK3,
IMpakTuyeckoe 3ansaTue. «OO0BEM MPSIMOYTOIBHOTO MAPAILICIICITAIICIAY. 1 | OK4, OK5, OK6, OK9
O6bem npsimoit mpusmMbl. O0BEM UITUHAPA. 1 OK1, OK2, OK3,

Tema 13.1. IMpakTuueckoe 3ausitue: «O0beM MPSIMOW TIPU3MbI U IIHITHHIPAY. 1 | OK4, OK5, OK6, OK9

O61eMbI IMpakTHyeckoe 3aHsaTHE. «O0BEM HAKIIOHHOM MPU3MBD, «O0BEM THUPAMUIIBD). 1 | OKl, OK2, OK3,

e, (Bcero KonTponbhas pabota: «O0beMbl MHOTOTPAHHHKOBY. 1 OK4, OK5, OK6, OK9

12 4aco) O0bem koHyca. O0beM YCEUEHHOTO KOHYCa. 1 | OKl, OK2, OK3,
IMpakTnyeckoe 3ansitue; «O0beM KoHyCa», «O0bEM YCEUEHHON MUPAMHJIBI U YCEUEHHOTO KOHYCay. 1 | OK4, OKS, OK6, OK9
O6beMm mmapa u mwiomans chepsl. Ihromans 60KOBOM MOBEPXHOCTH KOHYCA. 1 | OKl, OK2, OK3,
IpakTHyeckoe 3anaTue; «O0beM mapa u ero yacreid. Inomans cheps». 1 | OK4, OKS5, OK6, OK9

OK1, OK2, OK3,
IIpakTuyeckoe 3ausaTue: KourponpHas padora: «OOBEMBI TSN BPAIICHUSY. 2 OK4, OKS. OK6, OK9
I'naBa 14. DyieMeHTbI MaTeMATHYECKOH CTATHCTUKH, KOMOMHATOPUKYU U TEOPUH BePOSITHOCTEI

Tema 14.1. Conepsxanne y4eGHOro MaTepuasia

DJIeMeHThI

MATeMATH- CraTtuctudeckas 06pa60T.1<'e'1 JAHHBIX. . § 1 | oK1, oK2, OK3,

qecKoii HpaKT:qucxoe 3aHsaTHe: "Cratuctudyeckas o0pabotka ganubix", "[IpocTeiiiie BEpOsSTHOCTHBIC 1 | OK4. OKS. OK6, OK9

CTATHCTHKH, Sajad .

KOMOHHA- Coueranus u pa3menenus. @opmysna Ounoma Hetorona. CitydaiiHble COOBITHS M UX BEPOSTHOCTH. 1 | OKl1, OK2, OK3,

TOPHKH H IIpakTuyeckoe 3auaTue: "Coueranus u pazmenieHus», "[lpumenenue popmyn 6unoma HeroToHa'. 1 | OK4, OKS, OK6, OK9

Teopuu IIpakTnyeckoe 3ansitue: "Couyetanus u pa3menieHus», "[Ipumenenne popmyn 6uaoma Hetorona". 5 OK1, OK2, OK3,

BEPOSITHOCTE "Ciry4aifHble COOBITHS ¥ IX BEPOSTHOCTH'. OK4, OK5, OK6, OK9

if (Bcero 8 IIpakTuyeckoe 3ansaTue: "CiyyaiiHble COOBITUS U UX BEPOSITHOCTH'". 1 OK1, OK2, OK3,

4acoB) KontponbHas paboTa: «DIeMEeHThl MATEMaTHYECKOIM CTATUCTUKI 1 | OK4, OKS, OK6, OK9

I'naBa 15. YpaBHeHnus u HepaBeHcTBa. CHcTeMbl YpaBHEHHMI U HEPaBeHCTB.
Tema 15.1. ‘ ‘ Conep:kanue y4e0OHOro MaTepuaJia ’
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YpaBHeHus u PaBHOCHIBHOCTD ypaBHeHUH. OOIIKE METO/IbI PeIlIeHUs] YPaBHEHUI U HEPaBEHCTB. 1 | OKl1, OK2, OK3,
HepaBeHCTBA. IMpakTHueckoe 3ansite. «PaBHOCHIBHOCTD YPaBHEHHIY. 1 | OK4, OKS5, OKé, OK9
Cucremsbl . . OK1, OK2, OK3,
ypaBHenuii 1 IIpakTHyeckoe 3ansaTHe: «Pemenre ypaBHEHUN U HEPABEHCTBY» 2 OK4. OK5, OK6, OK9
HEepPaBeHCTB. Pemennie HepaBEHCTB C OTHOM EPEMEHHON. Y PaBHEHMSI U HEPABEHCTBA C JBYMsI IEPEMEHHBIMHU. 1 | OKl1, OK2, OK3,
(Bcero 14 IlpakTHyeckoe 3ausiTue: «PelieHre HEPABEHCTB C OHON MEPEMEHHONY. 1 | OK4, OKS5, OK6, OK9
4acoB) . OK1, OK2, OK3,
IIpakTH4eckoe 3ansaTHE. «PereHne ypaBHEHUI 1 HEPABEHCTB C JIByMS IEPEMEHHBIMIY. 2 OK4. OK5, OK6, OK9
CucreMbl ypaBHEHHI. Y paBHEHHSI U HEPABEHCTBA C TapaMETPaAMH. 1 | OKI, K2, OK3,
HpaKaneculcoe 3ansTHe. «Pelenue cucteMsl ypaBHEHU», «Perienne HepaBeHCTB ¢ OHON 1 | OK4, OK5, OK6, OK9
IIEPEMEHHONY.
IpakTnyeckoe 3ansiTue: «PeieHne cucteMbl ypaBHeHUI, « PerieHne HepaBeHCTB C OJTHOU 2 OK1, OK2, OK3,
MIEPEMEHHONY. OK4, OK5, OK6, OK9
IIpakTnyeckoe 3ansitue: KontponbsHas pabota «YpaBHEHUS M HEPABEHCTBA C IEPEMEHHBIMH, CHCTEMBI 2 OK1, OK2, OK3,
YpaBHEHUN» OK4, OK5, OK6, OK9
I'maBa 16. JlekapToBBbI KOOPAMHATHI H BEKTOPHI B IPOCTPAHCTBE
Copnepxanue yueOHOro MaTepuaJia 8
BBenenue nekapToBbIX KOOPAUHAT B POCTpAaHCTBE. PaccTosiHue Mexy Toukamu. KoopauHatel 1 OK1, OK2, OK3,
Tema 16.1. CEpeMHBI OTpE3Ka. OK4. OKS. OK6. OK9
JleKapToOBbI ITpakTHyeckoe 3anaTHE:. «Penienne 3anad mo reMe: «JleKapToBbl KOOPAMHATEI U BEKTOPBI». 1 ’ ’ ’
KOOPIHHATHI IIpakTueckoe 3ansiTue: [lapannensHelii nepeHoc B mpoctpancTie. [1o100ue npocTpaHCTBEHHBIX OKL. OK2. OK3
U BEKTOPbI B ¢uryp. Bextopsl B mpocTpancte. JleficTBUs HaJl BEKTOpaMu B IpocTpaHcTBe. CKallipHOE MTPOU3BeIeHue | 2 OK 4: OKSZ OK 6: OK9
NPOCTPaH- BEKTOPOB.
cTBe (BCero OK1, OK2, OK3,
8 uacon) IIpakTH4eckoe 3aHATHE. «YTOI MeXAy BekTopaMu. CKalsipHOE IPOU3BEIEHUE BEKTOPOBY. 2 OK4, OKS, OK6, OK9
IIpakTH4eckoe 3aHATHE. «YTOI MeXay BekTopaMu. CKalsipHOE IPOU3BEIEHNUE BEKTOPOBY. 1 OK1, OK2, OK3,
KonTponbHas padota: «JlekapToBbl KOOPIMHATHI U BEKTOPHI B POCTPAHCTBE. 1 | OK4, OK5, OK6, OK9
Pasnen 3. UToropoe noBropenyne Kypca ajaredpbl 4 reoMeTpuu
Tema 17.1. Copnepxanue yueOHOro MaTepuasa
HTorosoe IIpakTHyeckoe 3anaTHE: "ToXAECTBEHHbIE TpeoOpa3oBanus. Pemenue ypaBHeHuil. PaBHOCHIIbHBIE 5 OK1, OK2, OK3,
MOBTOPEHUE ypaBHeHus." OK4, OK5, OK6, OK9
Kypca IIpakTHyeckoe 3ansaTHe: "ToxaecTBeHHbIe TpeoOpa3zoBanus. Pemenue ypaBHeHuii. PaBHOCHIIbHBIE 9 OK1, OK2, OK3,
aJare0psbl 1 ypaBHeHHsL." OK4, OK5, OK6, OK9
reoMeTpuu IIpakTHyeckoe 3anaTHe: "HepaBeHcTBa u ux cuctemsl. Yucnosble pyHKuuu. " 2 | OKl1, OK2, OK3,
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(Bcero 10 OK4, OK5, OK6, OK9
uaca) 4 | IlpakTHyeckoe 3ausaTue. "He q " 2 OK1, OK2, OKS3,

p : PaBEHCTBA M X CUCTEMBI. YNCITOBBIE (QYHKIINH. OK4. OK5, OK6, OK9
. OK1, OK2, OK3,

5 | IIpakTH4yeckoe 3ausATHE . «CTENCHHBIC (DYHKITHM. 2 OK4. OK5, OK6, OK9
. OK1, OK2, OK3,

6 | [IpakTuueckoe 3ansitue: «IlokasarenpHpie QYyHKIUN. 2 OK4. OK5, OK6, OK9
OK1, OK2, OK3,

7 | lIpakTuyeckoe 3ansitue: «Jlorapupmuyeckne QyHKIUN. 2 OK4. OK5, OK6, OK9
_ . OK1, OK2, OK3,

8 | lIpakTuyeckoe 3ansaTHe: «I[IpeodbpazoBaHue TPUTOHOMETPUUECKUX BBIPAKECHUI. 2 OK4. OK5, OK6, OK9
. ) o OK1, OK2, OK3,

9 | IpakTuueckoe 3ansitue: "llepBoobpasnas. Mccnenoanue GpyHKIUI ¢ TOMOIIBIO TPOU3BOAHOM. 2 OK4. OK5, OK6, OK9
. . o OK1, OK2, OK3,

10 | IlpakTuueckoe 3ansaTue: "[lepBooOpasnas. MccnenoBanue GpyHKIUI C TOMOIIBIO TPOU3BOIHOM. 2 OK4. OK5, OK6, OK9
) o OK1, OK2, OK3,

11 | IlpakTH4yeckoe 3aHATHE. «DJIEMEHTHl MATEMATUYECKONU CTATUCTUKID) 2 OK4. OK5, OK6, OK9
OK1, OK2, OK3,

12 | MpakTyeckoe 3ansiTue: «/IToroBoe MOBTOPEHHE TI0 KypCy ainreOpsl M HaYall aHAIA3ay. 2 OK4. OK5, OK6, OK9
13 IMpakTnyeckoe 3ansiTue: "[lapaieabHOCTh MPSIMBIX U IIOCKOCTEH. [IepHeHIUKYISIPHOCTD PSMBIX H 9 OK1, OK2, OK3,

MIoCcKoCTel." OK4, OK5, OK6, OK9
14 IIpakTHueckoe 3ansaTue: "MHuororpanauku. O0beM MHOTOTpaHHUKOB. Tena BpamieHus. O0beMbl TeT 9 OK1, OK2, OK3,

BpanieHus." 0OK4, OK5, OK6, OK9
) . OK1, OK2, OK3,

15 | IpakTHyeckoe 3ansiTue: "JlekapToOBbl KOOPIWHATHI U BEKTOPHI B IPOCTPAHCTBE 2 OK4. OK5, OK6, OK9
OK1, OK2, OK3,

16 | MpakTnyeckoe 3ansiTue: «/ITOroBoe MOBTOPEHHE TIO CTEPEOMETPUI. 2 OK4. OK5, OK6, OK9
OK1, OK2, OK3,

17 | UtoroBasi KOHTpOJIbHAsA padoTa 2 OK4, OK5, OK6, OK9

HUTOI'O: 234

28




3. YCJIOBUA PEAJIM3ALU TPOT'PAMMBI INCHUTIJIMHBI

3.1. TpeboBaHusA K MUHMMAJBLHOMY MAaTePHAJIbLHO-TEXHUYECKOMY 00eceyeHHI0
Peanuzanust nporpaMMbl TUCUUIUTMHBI TpeOyeT HaTu4us y4eOHOro KaOuHeTa.

O6opynoBanue yueOHOTo KaOMHETA:

- I0CA/I0YHBIE MECTA M0 KOJUYECTBY 00yUarOIINXCS;

- pabouee MEeCTO MpenoJaBaTes.

Texnuueckue cpencTBa 00ydeHUs:

- HOyTOYK C JIMLIEH3UOHHBIM IIPOrPAMMHBIM 00€CIIEYEHUEM U MYJIbTUMEAUATIPOECKTOP.

Monenn reoMeTpudecKkux Ten (MHOTOTPaHHMKOB W Tel BpalleHus), TaOmuIBl 10

CTepEOMETPHUH, TAOJIUIIBI CO CIPABOYHBIM MaTEpPHAIOM MO KypCy aireOpbl, TUIAKTUYECKUN

Matepuasl (pa3gaTOuyHbI MaTepuan, KapTOYKU C 3aJaHUSIMH, TECThl), KaHLEIAPCKUE

MPUHAAIICKHOCTH (KapaHAallu, IMHEUKH, PYUYKH, TPAHCTIOPTHUP, YTOJIbHUK).

3.2. Uudopmanmonnoe odbecneyeHue 00ydeHus.

1.Atanacsu JI. C., bByry3oB B. ®@., Kagomues C. b. u ap. Maremaruka: anrebpa u Haudana

MareMmatudeckoro aHanusa. ['eomerpus. ['eomeTpus (6a30Bbli U yTiyOJIeHHBIA YpOBHHU). 10—
11 xnaccel. — M., 2014.

2.Mopakxosuu A.I', CemenoB II.B. «MaremaTtuka: anreOpa M Havaja MaTeMaTHYECKOTO
aHanu3a, reoMmerpus. Maremaruka: anrebpa M Hayajla mMareMaTHdeckoro asanmsa. 10—11
KJ1acchl. Y4eOHUK [T 0011e00pa3oBaTeIbHBIX OpraHu3anuii (0a30Belii ypoBeHb).— B 2 4. Y.
2 /[ A.T'. Mopakosu4 u 1ip.].- 9-oe uza., crep. — M.: Muemo3uHa, 2020.- 271 c.: ui.

WHTEPHET-Pecypchbl

https://www.yaklass.ru/SIKacc - o6pazoBaTenbHas OHJIAWH-TIpOrpaMma JUIs MPeroIaBaTelc,
YYEHUKOB U UX POJIUTEIEH;

http://www.mathematics.ru - Marematrka B OTKPBITOM KOJIICIDKE;

htpp:\\www.math.ru - Maremaruka u obpazosanue, Math.ru;

http:\\www.allmath.ru —scst Mmatemaruka B ogaom mecte, Allmath.ru;
http:\\www.exponenta.ru - oOpa3oBaTebHbIN MaTEMATHUCCKHUI CAWT;

http:\\www.problems.ru - MaTepHET-IPOEKT «3amadm»;

http:\\www.mathtest.ru - Maremaruka B IOMOIb IIKOJbHUKY M CTYACHTY (TECTBI IO
MaTemartuke on-line);
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4. KOHTPOJIb M OLEHKA PE3VJHBTATOB OCBOEHUSI YYEBHOH

JUCLMILIVHBI.

Kontpoar wu

OLI€EHKA pPE3yJIbTaTOB OCBOCHHUA

y4eOHOM  JTUCITUILINHBI

OCYIICCTBIIACTCA IMPCIOAaBaTciIiEeM B IIPOLECCCE IMPOBECACHUSA HNPAKTHUUCCKUX 3aHATUU

TCCTUPOBAHUA, a TAKIKE BBIITOJHCHUS HHAWBUAYAJIbHBIX 38,)18_HPII71.

Pe3yabTaThl 00yueHuUs.

Metoanl KOHTPOJIdA

Koa n nammeHoBaHue U OLIEHKH
npo¢ecCHOHATBHBIX Kpurepuu ouenkn pe3yibTaToB
KOMIIEeTEeHI[Uil U 001MX o0yueHust
KOMIIeTeHIU I
OK1. Ymenue:
lloHMMATB CYIIHOCTh U | BLINONHATL apH(MeTUUECKHe JeHCTBUs, codeTas
COIIMATBHYIO YCTHBIE W THUCbMEHHBIE TMPHUEMBbI, NPUMEHEHHE

3HAYUMOCTb CBOEH
Oynyuiei npodeccun,
MPOSIBIIATH K HEU
YCTOWYHMBBIA HHTEPEC.
OK2.
OpraHu3oBbIBaTh
COOCTBEHHYIO
NeSITENbHOCTD, BEIOMPATh
THUTIOBBIC METOJIBI U
CIIOCOOBI BHITOJTHEHUS
npodecCruoHAIBHBIX
3a/1a4, OIICHUBATh UX
3¢ PeKTUBHOCTD U
KauyecTBO.

OK3.

IIpuHuMaTh pemieHus B
CTaHIapPTHBIX U
HECTaH/IapTHBIX
CUTYaIlUSAX M HECTH 3a
HUX OTBETCTBCHHOCTD.
OK4. OcyuiecTBisiTh
MIOKCK ¥ UCIIOJIb30BaHUE
nHpopmanuu,
HE0OX0IUMOM s

3¢ PEKTUBHOTO
BBITIOJTHEHUS
npodeccruoHaIbHBIX
3azad,

PO eCCUOHATBHOTO U
JUYHOCTHOTO PA3BUTHSI.
OKS.

Hcnons3oBath
MH(pOpPMaLMOHHO-

BBIYUCIIUTENFHBIX YCTPOMCTB; HAXOIUTh 3HAYCHUS
KOpDHS  HaTypaJlbHOW  CTENeHH, CTENeHH ¢
panuoHaIbHBIM MOKa3aTesiem, norapudma,
UCHOJNB3Yyd MpH HEOOXOAMMOCTH BBIUHCINTEIILHBIC
YCTPOMCTBA; MOJB30BATHCS OLIEHKOW W MPHUKUIKOMN
MIPU IPAKTUYECKHUX pacderax

IIPOBOJUTH MO W3BECTHBIM (POpMyJiaM M INpaBUIIaM
npeodpa3oBaHus OYKBEHHBIX BBIpAKCHUI,
BKJIIOYAIOIMX CTEMEHU, paJMuKaibl, JiorapudmMel u
TPUTOHOMETPHYECKHE (DYHKIHH

BBIUUCIIATh 3HAYEHHMsI YMCIOBBIX M OyKBEHHBIX
BBIpa)KCHUH, OCYTIECTBIISIS HEOOXOTUMBIE
MOJICTAHOBKH U MTPpeoOpa3oBaHUs

ONpeNeNATh 3HAa4eHWe (YHKIUU 10 3HAYCHHUIO
apryMeHTa TpU pa3iuyHBIX CHoco0ax 3aJaHus
byHKIUN

CTPOUTH TPaPUKH U3YUECHHBIX (PYHKITHI

ONpeNeNATh 3HA4eHHWE (YHKIMU 10 3HAYCHUIO
apryMeHTa TpU pas3IUyYHBIX croco0ax 3afaHus
byHKIIN

CTPOUTH TPAPUKHN U3YICHHBIX (PYHKITHI

ONUCBHIBaTh IO TIpaduKy IOBEIEHUE M CBONCTBA
GbyHKUIMHA, HAXoAWTh MO Tpapuky  (QYHKUUH
HauOOoJIbIINE U HAUMEHBILINE 3HAUCHHSI

pelmaTh ~ ypaBHEHMS,  INPOCTEHIINE  CHUCTEMBI
YpaBHEHUH, HCTONB3YsS CBOWCTBA (PYHKIIMH M HX
rpaduKu

BBIUUCIIATh MPOU3BOJHBIC 3JIEMEHTAPHBIX (DYHKIMIA,
WCTIONB3YS CIIPABOYHBIC MaTEPHAIIBI

UCCIIEIOBAaTh B NPOCTEHHIMX ciay4asX (YHKLUUU Ha
MOHOTOHHOCTb, HaXOJIUTh HanOoJIbIINe u
HauMEHbIINE 3HaYeHHUs (PYHKIUHA, CTPOUTH TpaduKu
MHOTOWIEHOB  C  HWCIIOJB30BaHWEM  armapara
MaTeMaTHYECKOTO aHaAJIN3a

Texymunii KOHTPOJIb
B hopme:

-yCTHOTO u
MUCbMEHHOTO
onpoca;

-3aIUTHI
MPAKTUYECKHUX
3aHATHH;
-BBINIOJTHEHUS
TECTOBBIX 3aJaHUM;
-KOHTPOJIBHBIX
paboT 1o Temam.
Pemienne mpakTuko-
OPUEHTUPOBAH-HBIX
CUTYaIIMOHHBIX )
3a/IaHHMN.
KonTtpoJsibHbie
paboThI.
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KOMMYHHKAI[MOHHBIE
TEXHOJIOTHH B
npodeccuoHaTbHOM
TeSITEeTBHOCTH.

OKae.

PaGotath B KONINIEKTHBE
1 KoMaHje, 3 PeKTUBHO
00IIaTLECS ¢ KOJUIETaMH,
PYKOBOJICTBOM,
NOTpeOUTENAMHU.

OK9. OpuentupoBaThCs
B YCIIOBUSIX
MTOCTOSTHHOTO H3MCHCHHUS
MIPaBOBOM OAa3bl.

pemate  palMOHAJIBHEIE, [IOKa3aTeJIbHbIE u
Jorapu(pmMuUecKre ypaBHEHUs U HEPaBEHCTBA

COCTaBJISITh YPABHEHUS IO YCIOBHIO 3a]1a4l
WCIIOB30BATh JUIsl TPUOIMKEHHOTO PEIICHUS
ypaBHEHUI U HEPABEHCTB I'paUuECKUil METOL
n300paxkaTh ~ Ha  KOOPAMHATHOM  TUIOCKOCTH
MHO’KECTBA PEIICHUN MPOCTEUIINX YPaBHEHUN U UX
CHUCTEM

pemiatb  npocTedinre KOMOWHATOpHBIE — 3a/layul
MeTOZIOM Tmepebopa, a TakKe C HCIOJIb30BaHHEM
M3BECTHBIX (hOpMYIT

BBIYUCIISITH B MPOCTEUIINX CIIydasiXx BEPOATHOCTH
COOBITHI HA OCHOBE TIOJICYETa YHCIIa HCXOI0B

pacrmo3HaBaTh ~ Ha  4epTekax W MOJCIAX
MPOCTPAHCTBEHHbBIC bopmbL; COOTHOCHTH
TpEXMEpHbIE  OOBEKTBI € WX  ONHCAHHUSIMH,
M300paKEHUSMHU.

ONUCBHIBATh B3aUMHOE pPACIOJI0XKEHUE MPSIMBIX U
IIJIOCKOCTEHN B IIPOCTPAHCTBE.

aHAJIU3UPOBaTh B IMPOCTEMIIMX CIy4yasX B3aUMHOE
pacIoyioKeHUEe 0OBEKTOB B IPOCTPAHCTBE.
n300pakaTh OCHOBHbIE MHOT'OI'DAaHHUKH U KpYIJIble
TCJIa; BBIIIOJIHATE YCPTCIKHU IO YCIIOBUAM 3a/1a4.
pemaTe  IJJAHUMETPUYECKHE M IpocTewIne
CTEPEOMETPUYECKHE  3aJaud  HAa  HAXOXKACHUE
TreOMETPUYECKUX BEJMYUH (IUIMH, YIJIOB, IUIOIAACH,
00BEMOB)

UCIOJb30BaTh MPU PELIEHUH  CTEPEOMETPHUECKUX
3a71a4 IJIaHUMETPUUICCKUEC q)aKTI)I 1 METO/JBI.
IIPOBOJUTH JIOKA3aTeNIbHbIE PACCYXKAECHUS B XOJ€
peleHus 3a1a4.
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