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PaGouast mporpamMmma y4ueOHOM AUCIMIUIMHBI pa3paboTaHa Ha OCHOBE:

- (eneparbHOro rocyAapCTBEHHOIO0 00pa3oBaTEIBLHOIO CTaHAApTa CPEAHEro OOIIEro
obpazoBanus (manee — ®I'OC COO) 38.02.01 «OxoHOMHKA U OYXTaITEPCKUN yUET»
CPEIIHETO podecCuOHaNBHOTO o0pa3oBaHUsI  YTBEPKIEHHOTO [Tpukazom
MunucrepctBa obpazoBanus U Hayku Poccuiickoit ®eneparuu ot 05.02.2018 N 69 u
3apeructpupoBaHHbiM B Munucrepcerse roctuiuu PO 26.02.2018 Ne 50137;

- (QenepanbHOr0 TroCyJIapCTBEHHOIO  00pa30BATEIbHOIO  CTaHAApTa CPEIHEro
npodeccruonanbHOro oopaszopanus (nanee — ®I'OC CIIO) o cnenuanabHOCTH;

- PEKOMEHJALMI MO OpraHU3alMHU TOJYYEHHS CPEeIHEero ooOiero oOpa3oBaHUsA B
npeneigax OCBOEHHS 00pa3oBaTeNIbHBIX MPOrpaMM CpeaHero mnpoecCHOHaIbHOTO
oOpa3zoBaHusi Ha 0aze OCHOBHOro o0OmIero oOpa3oBaHUsA C Y4Ye€TOM TpeOoBaHUM
denepanbHBIX TOCYAApCTBEHHBIX OOpa30BAaTEIbHBIX CTAHAAPTOB U MOJIydaeMOu
CrenuagbHOCTH Uik npodeccun cpeaHero nmpodeccruoHanbHoro oopazoBanus (MMUCbMO
JlenapramMeHTa rocyJapCTBEHHON MOJUTUKH B cepe MOATOTOBKU paboyux KaJpoB U
JI1O Munob6puayku Poccun ot 17.03.2015 Ne 06-259) (¢ yrousn. ot 25.05.2017 r.);

- OpUMEpPHOM NporpamMmbl y4yeOHOW IucUMIUIMHBI «Maremaruka: anreOpa, Haudaa
MaTEeMaTHYeCKOro aHaju3a, TeOMETpus» Ui NMPOPEeCCHOHANbHBIX 00pa30BaTEIbHBIX
OpraHu3anui, PpEeKOMEHIAOBAaHHON @enepaibHbBIM T'OCYJAapCTBEHHBIM aBTOHOMHBIM
yupexaeHueM «®DeaepanbHblii UHCTUTYT pa3BUTHS oOpazoBaHus» (mamee — OIAY
«®UPO») B KadecTBe MPUMEPHOM MpPOTrpaMMbl I pead3alid  OCHOBHOM
npodeccuoHalIbHOM oOpa3oBatenbHOM mporpamMbel CIIO Ha 6aze OCHOBHOTO 0OIIEro
o0Opa3oBaHMs C IMOJIy4EeHHEM cpeaHero obmiero oOpasoBaHMs, mpoTokoa Ne 3 ot 21
uronst 2015 r. Peructpaumonnsii Homep peuenzuu 377 ot 23 uronsg 2015 r. ®I'AY
«DOUPOV.
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ITACIIOPT PABOYEN IMPOI'PAMMBI YYEBHOM JUCIUATIIUHBI

«MartemaTuka: ajredopa, Ha4yaja MaTeMATHYECKOI0 AHAJIM3a, TeOMeTPHUs»

1.1.06s1acTH NPUMEHEHUSA NPOTPAMMBbI

[Iporpamma  y4eOHOW  JIUCHMIUIMHBI  SABJISIETCS ~ YacThblO  OCHOBHOM
npodeccuoHaAlIbHOM 00pa3oBaTenbHOM mporpamMmbl B cooTBeTrcTBUE ¢ DPI'OC 1o
npodeccun (cneruanbHocTh) 38.02.01 «OkoHOMUKA U OyXTaNTEPCKUN YUET» !

Conepxanue mporpaMmbl  «MartemaTuka» HampaBiI€HO Ha JOCTHKEHUE
CHENYIOIINX LIETEH:

-o0ecrieueHrue CPOPMUPOBAHHOCTH TMPEACTABICHUM O COIMATBHBIX, KYJIbTYPHBIX WU
HUCTOPUUYECKHX (DAKTOpAX CTAHOBIICHUS MAaTEeMaTHKU;

-obecrneyeHue c(hOpMHUPOBAHHOCTHU JIOTUYECKOTO, AITOPUTMUYECKOTO u
MaTeMaTUYECKOTO MBIILICHHUS;

-obecrieyeHue CcGHOPMUPOBAHHOCTH YMEHUN MPUMEHSATH IMOJIYYEHHbIE 3HAHUSA IpU
pelIeHUN pa3IMYHbIX 33/1a4;

-obecrieyeHue CcPOPMUPOBAHHOCTH TPEJCTABICHUH O MaTeMaTHKE KakK dYacTH
00I1I€eUeTIOBEYECKOM  KYJIbTYPhl, YHUBEPCAIIbHOM SI3bIKE HAyKHU, [O3BOJISIONIEM
OIKCHIBATh U U3Y4YaTh PEAIbHbIC TTPOLIECCHI U SIBJICHMUSI.

B mporpammy BKIIOYEHO CcOJepKaHUE, HampaBiIeHHOE Ha (HOPMUpPOBAHUE Y
CTYJICHTOB KOMIICTCHITUH, HEOOXOIUMBIX sl KadyecTBeHHOro ocBoeHus OITOIT CIIO
Ha 0a3e OCHOBHOro o00Imero ooOpa3oBaHUsi C TMOJYYEHUEM CpEeAHEro oOIIero
oOpa3oBaHusl; MPOTPAMMBI TMOATOTOBKM KBATH(HUITMPOBAHHBIX pPa0OUMX, CIyKaIUX;
MporpamMMsbl MOATOTOBKU crienuanuctoB cpeanero 3sena ([IITKPC, IITICC3).

[Iporpamma y4eOHOW IUCHUIUTUHBI «MaTtemaThuka» SBISIETCS OCHOBOWM IS
pa3paboTku pabouux MporpamMM, B KOTOPBIX HpodecCHOHANIbHbIE 00pa3oBaTEIbHbIC
OpraHu3alliM, pPeATU3YIMmue o0pa30BaTEIbHYI0 MPOTPAMMY CpPEAHETrO  OO0IIeTo
obpazoBanuss B mpeaemax ocBoeHus OIIOIT CIIO nHa 6a3e OCHOBHOTO OOIIEro
o0pa3oBaHusl, YTOUHSIOT COJiepKaHuEe YueOHOro marepuala, Mmocie0BaTeIbHOCTh €ro
M3Y4YeHUs, pachpeieieHue y4eOHbIX  4YacoB, TEMaTUKy pedepaToB,  BUbI
CaMOCTOSITETIbHBIX ~ pa0OT,  yuuThiBasg  crneuuduKy  MOporpaMm  MHOATOTOBKH
KBATM(UIIUPOBAHHBIX pab0OYMX, CIyXKalUX ¢ CICNHAIMCTOB CPEIHEr0 3BEHA,
ocBarMBaeMoU mpodeccuu Wid CreuaibHOCTH.

[IporpammMa  MOXET  WCIOJB30BATHCS ~ APYTUMH  MPOQPECCHOHATBHBIMU
00pa30oBaTeNbHBIMU OpPTraHU3ALMAMHU, PEATM3YIONIMMU 00pa30BaTENIbHYIO0 MPOrpaMMy
cpeaHero obmiero odpazoBanus B mpeaenax ocBoeHus ocHoBHOM OITOIT CITO Ha 6a3e
ocHoBHOTO 060111eT0 006pazoBanus (IITIKPC).

B pe3yabTaTe 0cBOCHUS YUEOHOM TMCHUILUIMHBI 00YYAIOIIMHICS JOJKEH:
YMETb BBITIOJIHATDH apI/I(I)MeTI/I‘-IeCKI/Ie ﬂeﬁCTBHH Hall 4YuCJIaMH, COYCTasd YCTHBIC H
MUChMEHHBIC MPUEMBl; HAXOAUTh NPUOIMKCHHbIC 3HAYCHHS BEIUYUH U
NOTPEIIHOCTH BbIYKMCIEHUH (aOCOMIOTHAs W OTHOCUTEJIbHAs); CPaBHUBATh
YHCIIOBBIC BBIPAKCHHS;

HaXOJIUTh 3HAYEHUS KOPHs, CTENEHHU, Jorapudma, TPUTOHOMETPUUYECKUX
BBIDQKCHUN HA OCHOBE OINPEICICHHs, HCIONb3ys TPH HEOOXOTUMOCTH

WHCTPYMEHTAJbHBIE CPEJCTBA; MOJIH30BATHCS MPUOIMIKEHHON OIEHKOW NP
IIPAKTUYECKUX PACUYETaX;




BBITIOJTHSATH MPe0Opa30BaHUs BBIPAKECHUH, TPUMEHSST (OPMYJIIBI, CBSI3aHHBIC CO
CBOMCTBaMU CTENEHEH, Jorapu(pmMoB, TPUTOHOMETPUUYECKUX (PYHKITHI;
BBIYHCIIATh 3HAYEHUE (PYHKIUU IO 3aJaHHOMY 3HAUCHHIO apryMeHTa TpHu
Pa3IUYHBIX cI0c00ax 3amanus QyHKIUY;

OTIpEJIEIISITh OCHOBHBIE CBOMCTBA YMCIIOBBIX (YHKIIMH, MJUTFOCTPUPOBATh UX Ha
rpadukax;

CTpOUTh Tpaduku W3y4YEHHBIX (YHKIUN, WIUTFOCTPUPOBATh MO Tpaduky
CBOMCTBA DJIEMEHTAPHBIX (YHKITUH;

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

HAXOJUTh MPOU3BOIHBIC FTIEMEHTAPHBIX (QYHKIINH;

WCIIOJIb30BaTh MPOU3BOIHYIO TSI U3YYCHHUSI CBOMCTB (DYHKIIMHA W MOCTPOCHUS
rpaduKoB;

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

BBIYHCIISATH B MIPOCTEHINX CIIydasX IUIOMAAN U 0OBEMBI C HCIIOJIb30BAHUEM
OTPEJICIICHHOTO UHTETpaa;

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

UCIIOJIb30BaTh rpaUueCcKuil METO ] pelieH!s] ypaBHEHU U HEPABEHCTB;
n300paXkaTh Ha KOOPJMHATHOM MJIOCKOCTU PEIICHUs] YPaBHEHUN, HEPABEHCTB U
CUCTEM C JIByMsI HEU3BECTHBIMU;

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

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

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

pacmo3HaBaTh Ha 4YepTeXaxX U MOJENIAX HPOCTPAHCTBEHHBIE (POPMBI,
COOTHOCHUTH TPEXMEPHBIE OOBEKTHI C UX OMUCAHUSAMH, U300PAKECHUIMU;
OTHCHIBATH B3aMMHOE PACIIONIOKEHUE MPSMBIX U TUIOCKOCTEN B MPOCTPAHCTRE,
apryMeHTHPOBATh CBOM CYKICHHS 00 3TOM paCIONI0KEHUH;

aHAJIM3UPOBATh B MPOCTEUIIHNX CIy4yasX B3aMMHOE PaCIOJOXKEHHE OOBEKTOB B
IPOCTPAHCTBE;

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
HaXOKJEHHE Nr€OMETPUUYECKUX BEJIMYUH (JIJIUH, YIJIOB, IUIONIa/iel, 00BEMOB);
UCIIOJIb30BaTh MPH PEIICHUU CTEPEOMETPUUYCCKUX 3a/1ay IJIAaHUMETPUUYECKUE
(bakTbl 1 METOABL;

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

3HATh

3HAYCHUE MAaTEeMATWYCCKOH HayKW JUIsl pEIICHUsS 3aja4, BO3HHKAIOIIUX B
TEOPUU U MPAKTUKE; MIHPOTY U B TO K& BPEMs OTPaHHMYCHHOCTh NPUMEHCHUS
MaTeMaTHYeCKIX METOJIOB K aHAIHM3Y M MCCJICIOBAHUIO MPOLECCOB U SIBICHHIMA
B IIPUPOJIE U OOIIECTBE;

3HAYCHUEC TPAKTUKHA M BOIPOCOB, BO3HUKAIOIIMX B CaMOM MaTeMaTHKE JUIs
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dbopMHUpOBaHUST M Pa3BUTHS MATEMATUYECKONW HAYKH; HCTOPHIO Pa3BUTHS
IIOHATHUS 4YHCIA, CO3JaHMS MAaTEMaTHYE€CKOTO0 aHalli3a, BO3HUKHOBEHHS H
pa3BUTHUS TEOMETPUH;

YHUBEPCAJIbHBIN XapaKTEp 3aKOHOB JIOTUKM MAaTeMaTHYECKUX PacCyX ICHUM,
WX IPUMEHUMOCTB BO BCEX 00JIACTSIX YEIOBEYECKOM JEATEIbHOCTH;
BEPOSTHOCTHBIN XapaKTep pa3JIuyHbIX MPOIECCOB OKPY KAIOIIECTO MUPA.

1.2. O6mas xapakTepucTHKA Y4eOHO# TUCHMILTHHBI «MaTeMaTHKa»

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

B mpodeccroHanbHBIX 00pa30BATENbHBIX OPTaHU3ANMSX, PEATHIYIONTUXCS
o0pa3oBaTeNbHyI0 MPOTrpaMMy CPeIHEro o0IIero o0pa3oBaHus B MPEETax OCBOCHUSIX
OIIOII CIIO Ha 6a3e 0OCHOBHOIO 0011ero 00pa3oBaHusl, U3yUYEHUE MAaTEMaTUKU UMEET
CBOM OCOOEHHOCTH B 3aBUCHUMOCTHU OT Npouist npoheccHoHanbHOro 00pa30BaHuUs.

[Ipu ocBoenun mnpodeccuii CIIO u cnemmansHocTedt CIIO ecTecTBEeHHO-
Hay4yHoro mnpoduins mnpodeccuoHanbHOro oOpa3zoBanud, crneunanbHocteir CIIO
TYMaHHTApHOTO Mpoduisi mpodhecCuoHaILHOTO 00pa30BaHUs MaTeMaTHKa N3y4aeTcs Ha
6a3zoBom ypoBHe DPI'OC cpennero oOuiero odpa3oBaHMs; MPU OCBOCHUH Tpodeccuit
CIIO u cnenmansHocTeit CITO TeXHHYECKOTO T COIMaIbHO-DKOHOMHYECKOTO Mpoduieit
podecCHOHAIEHOTO 00pa30BaHUsl MaTeMaTHKa M3ydaeTcs Ooliee yriayOJeHHO, Kak
npodribHas ydeOHAs IUCIUIIIMHA, YYWTHIBAKOMIAS CHCIU(PUKY OCBaMBAEMBIX
npodeccuii WM  CHEeNUATBHOCTEH. DTO BBIPAXKACTCS B COJAEPXKAHUU OOyUYCHUS,
KOJIMYECTBE YaCOB, BBIACIISICMBIX HA M3YYCHHUE OTACIBHBIX TEM IPOTPAMMBI, TTTyOHHE UX
OCBOCHHS CTyJeHTaMH, OOBEeMe U XapaKTepe MPaKTUYECKUX 3aHATHH, BHIIAX
BHEAYAUTOPHON CaMOCTOSATEIHLHOM PaOOTHI CTYIEHTOB.

OOmue 1enu W3ydeHUs MaTEeMaTHKH TPAJWIIMOHHO PEaTH3yIOTCS B YETBIPEX
HaIpaBICHUSX:

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

2) MHTEJUICKTyaJIbHOE Pa3BUTHC,

3) oBiajaeHKe HEOOXOAUMBIMUA KOHKPETHBIMU 3HAHUSIMUA U YMCHUSIMH;
4) BoCHIHTATEIBHOE BO3/ICHCTBHE.

[Mpodummmzarus neneli MaTeMaTHYECKOro O0pa3oBaHUsI OTPa)KaeTCs Ha BBIOOpE
NPUOPUTETOB B  OpraHu3alu y4eOHOM  JesTelbHOCTH  oOywaromuxcs. s
TEXHUYECKOTO,  COIMAIBHO-DKOHOMUYECKOTO  mpoduiaeii  MmpodecCHOHATBHOTO
oOpazoBaHusi BBIOOp IieJied cMemiaeTcss B IParMaTUYecKOM  HaIlpaBJICHUH,
MPEAYCMAaTPUBAIOIIEM YCHJICHWE W PACIIUPEHHE NPHKJIAJTHOTO XapaKTepa H3ydeHUs
MaTE€MaTHUKH, TMPEUMYIICCTBEHHONM OpHEHTAIMd Ha  QJITOPUTMUYECKUA  CTHIIb
MO3HABATENIbHON  AESATeNbHOCTU. JlJIS TyMaHUTApHOIO U  €CTECTBEHHO-HAYYHOI'O
npoduiieil mpodeccuoHabHOro 00pa3oBaHus 00Jiee XapaKTEPHBIM SIBISIETCS YCUIICHUE
OOIIEKYJIBTYPHOH COCTABIAIONICH Y4yeOHOHW JUCHMIUIMHBI C OpHUCHTAaIlued Ha
BH3YaJIbHO-00Pa3HbIi M JIOTHYECKUHN CTHIIM y4eOHOH paOOThI.

W3yuenue wmaremMaTukd Kak MpopuiIbHON 001meo0pa3oBaTeibHON yueOHOM
JTUCIUTUINHBI, YUYUTHIBAIONIEH crenu@uKy ocBauBaeMbIX cTyaeHTamu npodeccuit CI10
i crermansaocty CITO, obecnieunBaeTcs:
~ BBIOOPOM Pa3TUYHBIX MOIXO00B K BBEJICHUIO OCHOBHBIX TTOHSTHIA;
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dbopMuUpOBaHWEM CHCTEMBbI YUYEOHBIX 3aJaHHii, oOecreunBammmX >PPEeKTUBHOE
OCYIIECTBIICHUE BHIOPAHHBIX I[EIEBBIX YCTAaHOBOK;
o0OorameHneM CHeKTpa CTuJiel y4eOHOW MeATeThHOCTH 3a CYET COTJIACOBAHHS C
BEYITUMU JCSITeTbHOCTHBIMU XapaKTepUCTHKAMH BBIOpaHHOM
npodeccun/crenuaabHOCTH.

[IpodunbHas cocTaBisiomas oOTpa)xkaeTcsi B TpPeOOBaHUSAX K MMOATOTOBKE

0o0yyJaromuxcsi B 4acTu:

oOmel  cucTeMbl  3HAHUU:  COAEp)KATEIbHbIE  IPUMEPHl  HCIOJIb30BaHUS
MaTEMaTUYECKUX UIEH U METOJ0B B MPO(ecCHOHATBHOM 1eATeNbHOCTH;
YMEHUU: pa3auyue B ypOBHE TPeOOBAaHUHN K CI0KHOCTU IPUMEHSEMBIX allTOPUTMOB;
PAKTUYECKOTO  MCIOJIb30BAaHUSI ~ NPUOOPETEHHBIX  3HAHUW M YMEHHUIN:
UHJIUBUIYAIBHOTO YYEOHOrO0 OIbITa B IMOCTPOCHUHM MAaTeMaTHYEeCKUX MOJIeeH,
BBITIOJIHEHUU UCCIIEN0BATEIBCKUX MPOCKTOB.

Takum oOpazoM, peanuzanus couepKaHusi y4eOHOU JAUCIUILUIMHBI OPUEHTUPYET Ha

MPUOPHUTETHYIO POJIb MPOICCCYyalTbHBIX XapAaKTCPUCTUK yUeOHOH pabOThI, 3aBUCSIIUX
oT npoduis MpodheCCHOHAIBHOIO 00pa30BaHMS, MOJYUYCHHUS OIBITA HCIIOJIb30BaHUS
MaTEMaTUKH B COJECPKATCIBHBIX W MPOPECCHOHANBHO 3HAYUMBIX CHUTYalHSIX I10
CpPaBHEHUIO ¢ (POpMaATHHO-YPOBHEBBIMH PE3YJIbTaTAMU XaPAKTEPUCTUKU OOYICHHS.

COI[Cp}KaHI/IC yqe6H01‘71 JAUCHTHITIINHBI p33pa6OTaHBI B COOTBCTCTBUH C OCHOBHBIMH

COACPKATCIbHBIMHA JIMHAMUA O6y‘leHI/I$I MaTEMATHUKCEC:

anreOpadyeckass JIMHHS, BKJIIOYAONIAs CHCTEMATH3aIlMI0 CBEJCHHH O 4YHCTaXx;
U3YUYCHHUE HOBBIX O0000IIEHHE paHee H3YUYCHHBIX paHee H3YUYCHHBIX OIepalHii
(BO3BEICHHE B CTEIEHBb, M3BJICUCHUE KOPHS, JIOrapru(MHUPOBAHKHE, CUHYC, KOCHHYC,
TQHI€HC, KOTAHTCHC M OOpaTHbie K HHUM); H3yYCHHE HOBBIX BHJOB YHCIIOBBIX
BBIpOKCHUM ©  (OpPMYJ; COBEPIICHCTBOBAHME TMPAKTUUYECKHX HABBIKOB H
BBIYMCIIUTEILHON KYJIBTYPHI, PACIIUPEHHUE M COBEPIISHCTBOBAHUE anreOpandecKkoro
amnrapara, c(popMUpPOBAHHOTO B OCHOBHOM IIKOJIE, U €ro MPUMEHEHUE K PEIICHUIO
MaTeMaTUYECKUX U MPUKIAJAHBIX 33]1a4;

TEOPETUKO-(DYHKIIMOHATIbHAS JIMHUS, BKIIOYAIOIIAsl CHCTEMATHU3AIMIO U PACIITUPEHUE
CBEJICHUI O (PYHKIMSIX, COBEPILICHCTBOBAHUE TrpaUUECKUX YMEHUMN; 3HAKOMCTBO C
OCHOBHBIMH HJICIMHU M METOJAAaMH MaTEeMaTHYEeCKOTO aHaiu3a B O0O0BeMe,
MO3BOJIAIONIEM HMCCJIEIOBAaTh JJEMEHTapHble (PYHKIMU | peliarh MPOCTEHIIne
reoMeTpuiecKkue, GU3NIEeCKUe U Ipyrye MPUKIaHbIC 3aa4H;

JUHUS YpaBHEHUH M HEPABEHCTB, OCHOBaHHAas Ha IOCTPOSCHHWHM W HCCIICAOBAHUU
MaTEeMaTHYECKUX MOJIeJIeH, TepeceKaroIuxcs C aaredOpandyeckod M TEOPETHKO-
(GYHKIIMOHAIBHON JIMHUSMH M BKJIIOYAOIIAs pPa3BUTHE W COBEPIICHCTBOBAHHE
TEXHUKHU aire0pandecKkux Mpeoopa3zoBaHui JiJis pelieHrs ypaBHEHUM, HEPaBEHCTB U
cucteM; (OpMHPOBAHHE CHOCOOHOCTH CTPOUTh M HMCCIAEA0BaTh MPOCTEUIIINE
MaTeMaTHYeCKUEe MOJICNIM MPH PEIICHUH MPUKIAAHBIX 33J1ad, 33aJa4 U3 CMEKHBIX U
CIIeIIUAJIbHBIX JUCITUILINH,

reoMeTpuyeckass ~ JMHUSA,  BKJIIOYAlONias  HaAMISAHBIE  IPEJCTABICHHUS O
MPOCTPAHCTBEHHBIX (UTYypax U U3YyUCHHE MX CBOMCTB, (DOPMUPOBAHHE U PA3BUTHE
MPOCTPAHCTBEHHOTO  BOOOPaXKEHMS,  Pa3BUTHE  CIHOCOOOB  T'€OMETPUYECKUX
U3MEPEHUM, KOOPJAMHATHOTO U BEKTOPHOTO METOJOB JIJI PEIICHUS MaTeMaTHYECKUX
Y TIPUKJIAIHBIX 3a]1a4;



~ CTOXaCTHYECKas JIMHHS, OCHOBAaHHAs Ha pPa3BUTUM KOMOWHATOPHBIX YMEHHUH,
IPEICTABICHUI O BEPOSITHOCTHO-CTATUCTHUYECKUX 3aKOHOMEPHOCTSIX OKPYKAIOIIEro
MUpa.

Paznenbl (Tembl), BKIIOYEHHBIE B COACpKaHWE YUECOHOW MUCHUILIUHBI, SBISIOTCS
o0ImmMMH IS BceX mpoduiier mpodecCuoHaIbHOTO 00pa3oBaHMs U MPH BCEX 00BbeMax
y4eOHOr0 BpPEMEHM HE3aBHCHMMO OT TOTO, SBJSETCS JU ydeOHas TUCIUILIMHA
«Maremaruka» 6a30Boi UM TPOPHUILHOM.

B mpumepHBIX TeMaTHMUECKMX IUIaHAX TMPOTpamMMbl y4eOHBIH MaTepuanl
IpeicTaBlieH B (opMe YepeyIoUIerocs pa3BEepPThIBAHUS OCHOBHBIX COJIEpPKATEIbHBIX
JUHUN (anreOpanyeckor, TEOPETHUKO-(PYHKIMOHAIbHOW, YpaBHEHU M HEPaBEHCTB,
reOMETPUUYECKON, CTOXaCTUYECKOM), 4YTO II03BOJIAET THUOKO HCIIONb30BaTh HUX
pacnoioKeHUEe U B3aUMOCBSI3b, COCTABIIATh pa0OUnii KaJeHAapHBIM IUIaH, MO-pa3HOMY
yepenysl ydeOHble TeMbl (TJaBbl y4eOHUKA), YIUTHIBasE TPO(uiib TPodecCHOHATBEHOTO
oOpazoBanus, crienuduky ocBauaemoin mpodeccun CIIO uwmm cnenuansHoctu CIIO,
ryOUHY U3y4eHUsl MaTepuaia, ypoBeHb MMOJTOTOBKH CTYJCHTOB O MPEIMETY.

N3yuenue oOpa3oBaTeIbHON yueOHON NUCIHUIUIUMHBI «MaTteMaTrukay 3aBepiiaeTcs
MOJIBEICHUEM WTOTOB B (OpME DK3aMEHa MPOMEKYTOYHOW aTTeCTallil CTYICHTOB B
npouecce ocBoeHuss ocHoBHoi OIIOII CIIO ¢ mnomydeHueMm cpegHero oOIero
obpazosanus (IIIIKPC, I[TIICC3).

1.3. MecT0 IUCHUIUIMHBI B CTPYKTYpe OCHOBHOW mNpoO(decCHOHAIbHOM
0o0pa3oBaTeJbHOM NPOrPaMMBbI.

VYyebnas pmucnumummHa «Martematuka: anrebpa W Hadalla MaTeMaTHYECKOTO
aHaiM3a; TEOMETpHUs» SBISETCS Y4YEeOHBIM MPEIMETOM O00s3aTeNbHOM MpPEeAMETHOU
obnactu «Maremaruka u uHpopmarukay OI'OC cpeanero oOmero o0pazoBaHusL.

B mpodeccuonanbHbIXx  00pa30BaTENbHBIX  OpraHU3AIMAX,  PEATU3YIOIMIHNX
00pa3oBaTeIbHYIO MPOrpaMMy CpPEIHEro o0IIero oOpa3oBaHUs B Mpelesiax OCBOCHUS
OIIOIT CIIO Ha 0a3e OCHOBHOrO 00mIero 0OOpa3oBaHMs, y4yeOHas AUCLUUILINHA
«Maremaruka» uzydaercs B obOmieoOpazoBaTeiabHOM Iukie ydeOHoro rmiana OITOIT
CIIO na 06a3e OCHOBHOIo 00IIEro OOpa3oBaHUsI C TMOJIYYEHHEM CPEIHEro OOIIEero
obpazosanus (IITIKPC, TIIICC3).

B yue6nbix mnanax I[IITKPC, TIIICC3 yuyebnas aucrurinia «MaremMaTukay BXOJIUT
B cOoCTaB oOmmx o0meo0pa3oBaTeIbHbIX YUYEOHBIX IUCIUIUINH, (OPMHUPYEMBIX W3
oOs3aTenbHBIX mpeaMeTHbix obnacteit GI'OC cpemnero obmiero obpa3oBaHus, s
npodeccuit  CIIO wunmm  cnemmansHocTel  CIIO  cooTBeTCTBYROIIEro  IpOQHIIA
poheCCHOHAIBHOTO 00pa30BaHus.

1.4. Pe3yabTaThbl 0CBOCHUS Y4e0OHOU TMCUMILIUHBI.
OcBoeHue cojaepkaHus YyuyeOHOW aucUMIUIMHBI «MaTtemaTuka» obecrneuynBaeT
JOCTH)KEHUE CTYACHTAMHU CIEAYIOIINX PE3YJIbTATOB:

JIMYHOCTHBIX:

—Cc(OPMUPOBAHHOCTH MPEICTABIICHUN O MaTEeMAaTUKE KaK YHUBEPCATHHOM SI3bIKE HAYKH,
CpPEeACTBE MOJETUPOBAHUS SIBJIEHUN U MPOLECCOB, UJIEIX U METOJIaX MAaTEMATHKU;

—TMOHMMAaHUWE 3HAYMMOCTH MAaTEMATUKU JJIi HAYYHO-TEXHUYECKOTO Mporpecca,
c(hOpMHPOBAHHOCTh OTHOIICHHWS K MaTEeMaTHKE KaK K YacTH OOIIeYeTOBEYECKOM
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KyJbTYpbl Yepe3 3HAaKOMCTBO C HCTOpUEH pa3BUTHUS MaTEMaTHKH, 3BOJIIOLMEH
MaTEeMaTUYECKUX UCH;

—pa3BUTHE  JIOTMYECKOTO  MBIIUICHUS,  MPOCTPAHCTBEHHOIO  BOOOpa)KEHUS,
QITOPUTMHUYECKON KYJIBTYPBI, KPUTUYHOCTH MBIILICHUS Ha YpOBHE, HEOOXOAMMOM
u1st Oyaymie npodecCuoHanbHOM eI TeNbHOCTH, JJIsl MPOJOJKEHUsT 00pa3oBaHus U
camoo0pa3oBaHus;

—OBJIQJICHNE MAaTeMaTUYeCKUMH 3HAHUSMH H  yMCHHSIMH, HEOOXOJUMBIMU B
ITOBCETHEBHOM KHU3HHU, ]Il OCBOCHUSI CMEXHBIX €CTECTBEHHO-HAYUYHBIX JUCIUIUIMH U
JTUCHUTUIMH MPOGECCHOHAIBHOIO IUKJIIA, JJIsl MOJydYeHus oOpa3oBaHUs B 00JIacTSX,
He TpeOyIoIUX YriTyOJIeHHOW MaTeMaTu4eCcKOr MOArOTOBKY;

—TOTOBHOCTh U CHOCOOHOCTh K 00pa3oBaHUIO, B TOM 4YHCIE CamMo00pa30BaHUIO, Ha
OPOTSDKEHUM  BCEM  JKM3HM; CO3HATEIbHOE OTHOUIEHHWE K  HENpEepbIBHOMY
00pa30BaHHUIO KaK YCIOBHUIO YCHCITHOW TpodeCCHOHAbHOW | O0OIIeCTBEHHOM
JeSITeNIbHOCTH;

—TOTOBHOCTb M CIIOCOOHOCTb K CaMOCTOSITEIbHOW TBOPYECKOM W OTBETCTBEHHOM
NEeSATENbHOCTH;

—TOTOBHOCTh K KOJUIEKTUBHOM paboTe, COTPYAHUYECTBY CO CBEPCTHUKAMHU B
o0pa3oBaTenbHOM, OOMIECTBEHHO MOJE3HOW, Y4eOHO-UCCIIEI0BATENbCKOM, TPOEKTHOM
U APYTUX BUJAX ESITEIbHOCTH;

—OTHOIIEHHE K MPO(EeCcCUOHANBHON NIEATEbHOCTH KAaK BO3MOXKHOCTHM Y4YacTHsl B
pEIIEHWH JIMYHBIX, OOIIECTBEHHBIX, TIOCYJAapCTBEHHbIX, OOIEHAIIMOHAIBHBIX
npo0bJiem;

MeTanpeIMeTHbIX:

— YMEHHE CaMOCTOSITENIbHO OIpPEAENATh UENH ACSTEIBbHOCTH M COCTABIISTH I1JIAHbI

NEeSATENBHOCTH; CAMOCTOSITENIBHO OCYLIECTBISATh, KOHTPOJIUPOBATh U KOPPEKTUPOBAThH

NEeSATENBHOCTh, HCIIOJB30BaTh BCE BO3MOXHBIE PECYpChl JUISl  JOCTHKECHHS

NOCTABJICHHBIX 1EJe U pealn3aluu IJIaHOB JEATEIbHOCTU; BbIOUpATh YCIELIHBIE

CTpaTeruy B Pa3jMYHbIX CUTYaIUsX;

— yMEHHE MPOJYKTUBHO OOIIATHCS W B3aUMOJICMCTBOBATH B IIPOLIECCE COBMECTHOM

JESITeIbHOCTH, YIUTHIBATh MO3UIIMN APYTUX YYACTHUKOB EATEIBHOCTH, 3(PPEKTUBHO

paspeniaTh KOH(GIUKTHI;

— BJAQJICHME HABBIKAMHM IIO3HABATEIBHOM, y4eOHO-MCCIENOBATEIBCKON U MNPOEKTHOM

JESITeIbHOCTH, HABbIKAMHU pa3pelIeHHs] MpoOjeM; CIOCOOHOCTh U TOTOBHOCTH K

CaMOCTOATENILHOMY TMOMCKY METOOB pEIICHUs MPAKTUYECKUX 3a7ad, MPUMEHEHHUIO

Pa3IMYHBIX METO/IOB MTO3HAHUS;

— TOTOBHOCTb U CIOCOOHOCTh K CaMOCTOSITEJIbHON MH(pOPMAIMOHHO-TIO3HABATEIbHOM

NEeSATENbHOCTH, BKIIIOYAs YMEHHWE OpPUEHTHUPOBATHCA B PA3IMYHbIX HCTOYHHKAX

uH(pOpMalMK, KPUTHYECKA OIEHUBAaTh M HUHTEPIPETUPOBATH HHQPOPMAIIHIO,

MOJIy4aeMYI0 U3 Pa3IMYHbIX HCTOYHUKOB;

— BJIQJICHUE SA3bIKOBBIMU CPEACTBAMU: YMEHUE SICHO, IOTUYHO U TOYHO U3JIaraTh CBOIO

TOUKY 3PEHHUsI, UCIIOJIb30BATh a/ICKBATHBIE S3bIKOBBIE CPECTBA;

— BIIAJICHME HABBbIKAMHM MO3HABATENbHON pe(IeKCUM KaK OCO3HAHHS COBEPIIAEMbBIX

NEUCTBUM M MBICIUTEIBHBIX IPOLIECCOB, MX PE3YJbTAaTOB M OCHOBAHWW, TI'PAHMIL

CBOETO 3HAHMS WM HE3HAHMS, HOBBIX IIO3HABATEIBHBIX 3aa4 U CPEACTB IJs MX

JOCTH)KEHUS,;

— UEJNEeYCTPEMJICHHOCTh B TIOMCKAaX M MPUHATHH pPEIIeHUuH, CcO0Opa3uTeNbHOCTh U
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UHTYHIUS,, Pa3BUTOCTh  MIPOCTPAHCTBEHHBIX  MPEACTABJICHHI;  CIOCOOHOCTH
BOCIIPUHUMATh KPacoOTy U TapMOHUIO MUPA;

npeIMeTHBIX:
— c(OpMHUPOBAHHOCTH MPEJCTABICHUN O MaTeMaTHKe KaK 4acTH MUPOBOU KYJIbTYPHI U

MECTE€ MAaTeMAaTHKd B COBPEMEHHOW LMBWJIM3ALMHU, CIIOCO0AX OMUCAHUS SBJICHHM
peaspHOro MUpa Ha MaTEMATHYECKOM SI3BIKE;

c(OpPMHUPOBAHHOCTh MPEACTABICHUN O MAaTEMaTHYECKUX MOHATUSAX KAK BaXKHEUILHX
MaTeMaTUYECKUX MOJEIISAX, MTO3BOJIIOIIMX OMUCHIBATh U M3Y4aTh pa3HbIE MPOLECCHI
U SBJICHMS; IIOHUMAaHHE  BO3MOXHOCTH  aKCHOMAaTUYECKOTO  IIOCTPOCHHMSI
MaTeMaTUYECKUX TEOPUH;

BJIaJICHUE METOIAMU J1I0KA3aTENIbCTB U aJITOPUTMOB PEILLICHUs], YMEHUE UX [IPUMEHSATD,
IIPOBOJIUTH JOKA3aTEIbHBIE PACCYKICHHUS B XOJI€ PELIECHUS 3a/a4;

BJIAJICHUE CTAHJAPTHBIMU NPHUEMAMHU PELICHUS PALMOHAIBHBIX M MPPALUOHAIBHBIX,
IIOKA3aTEIIbHbIX, CTEIEHHBIX, TPUTOHOMETPUYECKUX YPAaBHCHUN U HEPABEHCTB, UX
CUCTEM; HCIOJIb30BAHHE TOTOBBIX KOMIIBIOTEPHBIX MPOTrpaMM, B TOM YHCIE IS
IIOMCKA IIyTH PELICHUA U WUIKOCTPALMU PELICHNs] YPABHEHUN U HEPABEHCTB;
c(hOpMHPOBAHHOCTh TMPEJCTABIECHUNA OO0 OCHOBHBIX IMOHATUSAX MAaTEeMaTHYECKOTO
aHaJlM3a U UX CBOMCTBAX, BIAJCHUE YMEHHEM XapaKTeprU30BaTh MOBEACHNUE QYHKIUH,
UCIIOJIb30BAHUE T[IOJYYEHHBIX 3HAHMM [UI ONHCAHMS M aHaIM3a pPEaJbHBIX
3aBHCHUMOCTEH;

BJIQZICHUE OCHOBHBIMU IOHATHUSMHU O INIOCKUX U IPOCTPAHCTBEHHBIX I'€OMETPUUYECKUX
¢urypax, HMX OCHOBHBIX CBOMCTBaX; C(POPMUPOBAHHOCTH YMEHHUS pPaclO3HABATH
reoMeTpuueckrue (GUrypsl Ha 4epTeKax, MOJCIAX U B peaJbHOM MHUPE; PUMEHEHHE
U3Y4YEHHBIX CBOICTB Te€OMETpuYeckux ¢uryp u ¢GopMyln i  peLIeHUs
r€OMETPUYECKHX 3a4a4 U 3a7a4 C MPAKTUYECKUM COAEPKAHUEM;
c(OpPMUPOBAHHOCTh MPEACTaBICHUM O TMpoleccax U SBICHUAX, HMEIOUUX
BEPOSTHOCTHBI XapaKTep, CTATUCTUYECKHX 3aKOHOMEPHOCTSAX B PEAJBHOM MUPE,
OCHOBHBIX IIOHATHAX JJIEMEHTAPHOW TEOPHM BEPOATHOCTEW; YMEHUW HAXOJIWTh M
OLICHHMBATh BEPOSITHOCTH HACTYIUIEHUS COOBITUM B HPOCTEUIIUX IMPaKTUYECKUX
CUTYyalUsIX U OCHOBHBIC XapaKTEPUCTUKH CIIyYalHbIX BEIUYMH;

BJIQJICHUE HAaBBIKAMU HCIIOJIB30BAHUSA T'OTOBBIX KOMIIBIOTEPHBIX IPOrpamMMm IIpH
pelIeHny 3aaa4.
1.5. XapakTepucTHKAa OCHOBHBIX BUJA0B Y4eOHOI NesiTEJIbHOCTH

Conep:kanue| XapaKTepUCTHKA OCHOBHBIX BH/I0B /I€ITEJILHOCTH CTY/IEHTOB (HA YPOBHe Y4eOHBIX
o0yueHusi | JneiicTBUIA)

AJITEBPA

O3HakOMJICHME C pOJBI0 MaTEeMaTHKM B  HayKe, TEXHHMKE, DSKOHOMUKE,
MH(POPMALIMOHHBIX TEXHOJIOTUAX U MPAKTUYECKOHN 1eATEIbHOCTH.

BBenenue
O3HakOMJICHME C LCISIMH M 3aJadaMM HM3Y4YCHMs MAaT€MAaTHKM IIPM OCBOCHUU
npodeccuii CITIO u cnermansuoctei CI1I0
BrimonHenue apuMeTnyecKux JACHCTBHHA HaJA YHCIAMH, COYeTas YCTHBIE U
IIMCbMEHHBIE IPUEMBI.
PasBurtne o . o
OHSITHSE 0 Haxoxnenue npuOIMKEHHbIX 3HAYEHUH BEJIUYMH U IOTPEIIHOCTEN BBIYMCIICHUN
qHCTe (a0COMOTHOM M OTHOCUTENIBHOM); CPAaBHEHHE YHCIIOBBIX BBIPAKEHUH.

Haxoxnenue ommbok B mnpeoOpa3oBaHUSX U BBIYMCIECHUAX (OTHOCUTCS KO BCEM
IIYHKTaM IPOrpaMMbl)
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O3HakOMJIEHME C TIOHATHEM KOpHS N-H CTENEHH,
IIPaBWJIAMH CPABHEHMS KOPHEH.

@opMyIMpPOBaHKE ONPEAEICHUS KOPH U CBOMCTB KOPHEU. BhIuKCIIEHHE U CPaBHEHHE
KOpHEH, BBINOJHEHUE NPUKUAKK 3HadueHus KopHs. lIpeoOpa3oBaHue 4YMCIOBBIX U
OYKBEHHBIX BBIPAXKECHUH, COIEPIKAIINX PaJIUKATIBL.

Beimonnenne pacuetoB 1o (¢opmyiaMm, COAEpXKAIUM paJUKalbl, OCYLIECTBIISSA
HE00XO0AMMBbIE TIOJICTAHOBKHU U IPpeoOpa3oBaHUsL.

CBOMCTBaMH paaukKkaioB U

Onpenenenre  paBHOCWUJIBHOCTA — BBIpAXEHUM ¢  pagukaiamu.  Pemenue
HPPALMOHATIBHBIX YPABHEHUH.
KopHn, O3HaKOMJIEHUE C TOHATHEM CTENEHU C IEHCTBUTEIIBHBIM ITOKA3aTEIEM.
crenenu, | Haxoxnenue 3HauYEHUN CTETEHH, UCIIOJIB3YS pu HE00X0MMOCTH
Jorapu(pmsel | HHCTpyMEHTAIbHBIE CPECTBA.
3anuceiBaHUEe KOPHS N-i CTENEHHW B BHUJE CTENEHW C JIPOOHBIM IOKa3aTeleM H
Hao00OpOT.
@OopMyJIMPOBAHUE CBOWCTB CTENEHEW. BBIYMCIEHHE CTENEHEW C palrOHAIBbHBIM
[T0Ka3aTeJEeM, BBIIOJIHEHUE TPUKUIKHA 3HAUEHUS CTENIEHU, CPABHEHUE CTEIIEHEH.
[IpeoOpa3oBanre 4YHCIOBBIX W OYKBEHHBIX BBIPAKCHHH, COJEPXKAIIUX CTENECHH,
MIPUMEHSSI CBOMCTBA. Penienne noka3zareabHbIX ypaBHEHUH.
O3HakOMJIEHME C NPUMEHEHHEM KOpPHEH M CTENEHEW NpU BBIYMCIEHUU CPEAHMX,
NEJIEHUU OTPE3Ka B «30JI0TOM CEYeHUMW». PelleHne mpukiIagHbIX 3a7ad Ha CIIOKHBIE
IIPOLIEHTHI
IIpeodpa3o- | Brmonnenue npeoOpa3oBaHuii BbIpakeHUi, TMpUMEHEHHE (HOpMyJ, CBS3aHHBIX CO
BaHHe aJired-| CBOMCTBaMHM CTETICHEH U JTorapru(moB.
panveckux | OmpeneneHne 0O0JACTH JOMYCTHMBIX 3HAYEHUH JIOrapu(MHUYIECKOrO BBIPAKECHUSI.
BbIpa:keHuii | Pemenue norapudMuyeckux ypaBHeHUN
OCHOBBI TPUTOHOMETPUH
N3ydyenne paguaHHOrO METO/Ia U3MEPEHHUS TJIOB BpALIEHUS U UX CBS3H C IpayCHOU
OCHOBHEIE Mepoit. M300pakeHne yrioB BpalleHUs] HA OKPY>KHOCTH, COOTHECEHHUE BEJTMUMHBI yIJIa
nonsitus | © €70 PACTIONONKEHHEM. } }
dopMyIHUpOBaHUE ONIPEAEIICHUI TPUTOHOMETPUYECKUX (PYHKIMN ISl YIIIOB TOBOPOTA
U OCTPBIX YTJIOB MPSIMOYTOJIBHOT'O TPEYTOJIbHUKA U O0BSICHEHUE UX B3aMMOCBSI3U
OcHoBHBIE
TPUroHome- | [I[puMeHeHHEe OCHOBHBIX TPUTOHOMETPUUECKUX TOXKAECTB JJI BHIYMCICHUS 3HaYCHUN
TpPUYeCKHe | TPUTOHOMETPUUECKUX (QYHKIUI 110 OJJHOM U3 HUX
TOKIeCTBA
IIpeoOpa3oBa| V3yuenue OCHOBHBIX (OPMYNI TPUTOHOMETPUHU: (POPMYIBI CIOKEHHS, YyIBOCHUS,
HUS NPO- | TpeoOpa3oBaHUsI CyMMBI TPUTOHOMETPUYECKHX (YHKIHMA B TPOU3BEACHHE U
CTeflIMX | IPOU3BEJCHHUA B CYMMY M  [PUMEHEHUWE TNPU  BBIUUCICHUU  3HAYCHUS
TPUTOHOMe- | TPUTOHOMETPUYECKOTO BBIPAKEHUS U YIIPOLLEHUS €TO.
Tpu4ecknux | O3HAKOMJIEHHE CO CBOWCTBAMU CHUMMETPUHM TOYEK Ha €IMHUYHON OKPYXHOCTU H
BBIPA’KeHM I | TPUMEHEHHE UX JJIsl BBIBOJA (GOpMYII IPUBEICHUS
IIpocreiime| Pemenne mo  ¢opMmynaM ©  TPUTOHOMETPUYECKOMY  KPYTy  MPOCTEHIIMX
TPUTOHOMeE- | TPUTOHOMETPUUYECKUX YPABHEHUM.
Tpuyeckue | [IpumeHeHne oOIIMX METOAOB pEIICHUS ypaBHEHUU (TMpUBENEHHE K JIMHEHHOMY,
YPaBHEHHS M| KBaJpaTHOMY, METOJl pAa3jOKEeHHsI Ha MHOXUTEIH, 3aMEHbl MEPEeMEHHOW) mNpu
HepaBeH- | PEUICHUM TPUTOHOMETPUYECKUX YpABHEHUH. YMEHHME OTMEYaTh Ha KPyre peIIeHHs
cTBA IIPOCTENIINX TPUTOHOMETPUUECKIX HEPABEHCTB
ApkcuHyc, | O3HaKOMIIEHHE C TIOHATHEM OOPATHBIX TPUTOHOMETPHUYECKUX (DYHKITHIA.
apKKOCHHYC,| V3yueHne  ompeneneHuid  apKCUHyca, apKKOCHHYCa, apKTaHreHca  4YucIa,
apkTaHresc | ¢popMmynupoBaHue WX, U300paKeHHE HA €IWHUYHOW OKPY>KHOCTH, MPUMEHEHHE TPU
ymucaa pEeUIeHUU YpaBHEHUI

®YHKIIMHA, UX CBOMICTBA Y TPA®UKH
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O3HakoOMIICHHE C IIOHATHEM HepeMeHHOﬁ, npumMepamu 3aBUCUMOCTEH MCKOAY

@OyHKIMH. | IEPEMEHHBIMH.
IHousitne 0 | O3HaKOMIICHHE C IOHATUEM IpaduKa, onpee’eHne NPUHAJIC)KHOCTH TOUKU IpaduKy
HenpepbIB- | GyHkuu. Onpexaenenne mo Gopmylie IpOCTEHIel 3aBUCUMOCTH, BHIa €e rpaduka.
HOCTH BripaxkeHue no ¢popmyiie o1HOM NEepeMEHHO yepes ApyTrHe.
¢Gyuknun | O3HakomyIeHHE ¢ ompeneracHueM QyHKIUH, (GopMmynupoBaHue ero. HaxoxmaeHue
o0yacTu onpeaeneHus U 00JIacTH 3HaYeHUH PYHKLIUU
O3nakomiieHHMEe C TpuMepaMd (YHKIHMOHAJIBHBIX 3aBUCUMOCTEH B  peallbHBIX
ChoiicTpa | MPOLECCAX M3 CMEKHBIX MCUHILIHH. § o
P — OsHaKOMJIerie ¢ 10Ka3aTENBHBIMU PACCYKCHUAMH HEKOTOPBIX CBOHCTB JIMHEHHOH 1
Ipadue- KBa/paTHHO Q)}:HKHHI/I, MpOBE/eHUE HCCIEN0BAHNS IMHEHHOH, KyCOUHO-THHEHHOM,
cKast HHTEp- ApoOHO-TMHEHHOW W  KBaJIpaTUUYHOU v(l)yHKI_[I/II/I, MOCTPOEHHE HX TpadUKOB.
e — [TocTpoenue u uTeHUE Fp&l(i)HE(OB dbyukumii. UccnenoBanue GyHKIMH.
CocraBieHue BUI0B QYHKIHUH 110 TaHHOMY YCJIOBHIO, PELICHUE 3a/1a4 Ha SKCTPEMYM.
Brimonaenune npeobpa3zoBanuii rpadguka GyHKIMH
N3ydenue noHATHs oOpaTHON (DyHKIMM, ONpejesieHHe BUJa U MOCTpOeHHE rpaduka
O6pathbIe oOpaTtHoit (byHKulvxm, HaxoseHne ee 001acTH OIpeaeTICHUS u 0o0sacT 3HAYCHUH.
AT [IpumeneHue cBOMCTB (DyHKIMIA MpU UCCIETIOBAHUN YPAaBHEHUM U pelICHUM 3a]a4 Ha
IKCTPEMYM.
O3HakoMJICHHE C TIOHSATHEM CJIO)KHOU (DYHKIIUU
Brruucnenue 3HaueHuii GyHKIMN N0 3HaUE€HUIO aprymeHTa. OnpeieneHue NoI0KEeHUs
TOYKHM Ha rpauke 1o ee KOOpAHHATAM U HA000POT.
Hcnonb3oBaHue CBOWCTB (GYHKUMH JUIsi CpaBHEHMsS 3HAUeHUHM cTeneHed u
CreneHHsble, NOrapuQMmOB. .
OKA3a- [Toctpoenue rpauKoOB CTENEHHBIX U JIOTapUPMHUUECKUX (byHKI_IE/II/I.
— Pemrenne moOKa3aTeNnbHBIX W JIOTAPU(PMHUYECKHX YypAaBHEHHH W HEPAaBEHCTB TI0
orapndmu- M3BECTHBIM AJITOPUTMAaM. } §
wecke 1 O3HakoMJIeHHE ¢ _ TOHATHEM  HENPEPHIBHON  MEpHOAMMECKOl byHKIHH,
TpHroHOMe- (bopMyIHpoBaHUE CBONCTB CHHYCA U KOCHHYCA, TOCTPOEHUE UX l"}‘ia(l)I/IKOB.
. O3HakomiieHHe C TIOHATHEM  TapMOHWYECKHAX KojeOaHui U  [pUMepaMu
- TrapMOHUYECKHUX KOJeOaHUI JUIsl ONHMCaHuUs TPOLECCOB B (PU3MKE M IPYTUX 00JIACTAX
OopaTHbIe SHAHI.
S O3Hj1KOMJIeHI/I€ C TIOHSITUEM Pa3pBIBHOM NEeprHoan4ecKol GyHKIMHU, HOpMYyITUpOBaHHE
e CBOHCTB TAHI€HCA 1 KOTAHIEHCA, IOCTPOCHHE HX rpauKoB. }
S HpHMeHiaHHe CBOWCTB (YHKUMH AN CpaBHEHHS 3HAYCHMH TPUTOHOMETPUHMECKIX
(GYHKIHMH, peleHus] TPUrOHOMETPHUECKUX YPaBHEHUH.
[TocTpoenue rpadgukoB 0OpaTHBIX TPUTOHOMETPUYECKUX (PYHKIIUI U OIpeesieHue 110
rpadukaM X CBOMCTB.
Brimonnenue npeodpazoBaHus rpaduKoB
HAYAJIA MATEMATHYECKOI'O AHAJIM3A
O3HaKOMJIEHHE C MOHSATUEM YHUCIOBOM MOCIIEI0BAaTEILHOCTH, CIIOCO0aMHU ee 3a/laHus,
BBIYUCIICHUSIMH €€ YJICHOB.
I O3HakoMJIeHHE C MOHATHEM IMIpejiesia I0CiIeA0BaTeNbHOCTH. (O3HAaKOMIIEHHE C
OCTCAOBA™ | b ypcnennem CYMMBI OECKOHEYHOIO YHCJIOBOTO psifa Ha HpPUMEPE BBIUYMCICHHUS
TeIpHOCTH CyMMBbI 0€CKOHEYHO yOBIBAIOIIEH r€OMETPUUYECKOM MPOTPECCHUH.
Pemienne 3amau Ha mnpuMeHeHue (GOpPMYJIBl CyMMbl OECKOHEYHO YyObIBaromei
reOMEeTPUUECKOi Iporpeccun
O3HaKOMJICHHE C TIOHSATHEM TIPOU3BOTHOM.
Tpoussos- W3yuenne u QopMmynupoBaHuE ee MEXAHIYECKOTO M TEOMETPHMECKOro CMBICI,
o ee | M3YUCHME QITODHTMA  BBIMHCIEHWS TIPOM3BOIHOH HA NPUMEPe  BBIMHCIEHHA
MI'HOBEHHOH CKOPOCTH U YIJIOBOTO K03 (uiimenTa kacaTeabHOH.
NpUMeHeHHe

CocraBneHue ypaBHEHHUs KacaTeIbHOW B 00IIIEM BHJIC.
YcBoenune mpasun auddepeHIupoBaHus, TAONMHIBI MPOU3BOIHBIX SJIEMEHTAPHBIX
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¢byHKUMH, npuMeHeHne i quddepeHMpoBanns pYHKIUN, COCTaBICHUS YpaBHEHUS
KacaTeJIbHOU.

W3yudenue TeopeM o CBsI3M CBOIMCTB (DyHKIIMU U IPOU3BOAHOM, (HOPMYITUPOBKA HX.
[IpoBeneHne ¢ TMOMOINIBIO TMPOU3BOJHON HCCIEAOBaHMS (YHKIHMH, 3aJaHHOU
bopmyoit.

YcTaHoBNIEHUE CBSI3U CBOMCTB (PYHKIIMU U IPOU3BOAHOM MO UX rpadukam.
[IpumeHeHne MPOM3BOAHOM [JIsl pELICHMs 3aJad Ha HaXOXKICHHE HauOOJIBIIEro,
HAaMMEHBIIIETO 3HAUYCHHUS M Ha HaXO0XKACHHE IKCTpeMyMa

O3HakoMJICHHME C TIOHATHEM HMHTETpajia M IepBooOpasHoil. M3yueHue mpaBuiia
BBIYUCIICHUS TTepBo0oOpa3Hoi 1 Teopembl HptoTrona— JleliOHuma.

IlepBoo0Opas3- N N
Hast 1 Pemenne 3ajad Ha  CBA3b MepBOOOpa3HON U €€ MPOM3BOAHOM, BBIYHCICHUE
HTerpai epBOOOPA3HON ISt JAHHOU (YHKITHH.
Pemenue 3ama4y Ha MpUMEHEHNE UHTETpajia JJisl BHIYMCIECHUS (PU3NUYECKUX BEJIUYUH U
IJI0Ia e
YPABHEHUSA U HEPABEHCTBA
Pemenue pannoHalbHBIX, HPPALMOHAIIBHBIX, TOKA3aTEIbHBIX U TPUTOHOMETPHUUECKHUX
Vpasenns YPAaBHEHUHN U CUCTEM. } } }
U CHCTEMEL Hcnonp3oBaHne CBOMCTB M Trpa@uKoB (QYHKUMHA I pEUICHHs YpaBHEHUH.
ypaBHenuii IloBTOpEHME OCHOBHBIX NIPHEMOB PEIICHU CHCTEM.
Hepanen- Pemenue ypaBHEHUH ¢ MPUMEHEHUEM BCEX MPHUEMOB (Pa3jOKEHUS HAa MHOXKHUTEIH,
cTBa I BBE/ICHNsA HOBbIX HEH3BECTHBIX, [10/ICTAHOBKH, rpauuecKoro MeTosa).
CHCTEMBL Pemenue cucreM ypaBHEHUH ¢ IPUMEHEHUEM Pa3INYHBIX CHOCO60B.v03HaKOMJ'I€HI/I€ c
HCPABEHCTE ¢ O6IJ_II/IMI/Iv BOMPOCAaMH DEIIEHUSI HEPABEHCTB M HCIOJIb30BAaHUE CBOICTB M TpaduKoOB
AByMSE (GYHKIMA PU PEIIeHUH HEPABEHCTB.
nepemen- Perienue HepaBeHCTB M CUCTEM HEPABEHCTB C MPUMEHEHHEM Pa3IIUUHBIX CIIOCOOOB.
MM [IpumeHeHne MaTeMaTHYECKHMX METOJOB JUIsl PEUICHMs COAEpkKAaTEeNbHBIX 3a7ad U3
pa3IUYHBIX 00JIacTell HAyKU U MTpakTUKU. HTepripeTupoBaHKe pe3yIbTaTOB C yUETOM
peaIpHbIX OTPaHUYEHUN
3JEMEHTHI KOMBUHATOPUKHU, TEOPUU BEPOSITHOCTEN
N CTATUCTUKHU
N3yyenue npaBmiia KOMOMHATOPUKY U MPUMEHEHHUE IMPU PEIIEHUH KOMOMHATOPHBIX
3a/1au.
OCHOBHLIE Perrenne KoOMOMHATOPHBIX 3a/1a4 METOAOM Iepebopa H Mo MPaBUITYy YMHOKEHHS.
N O3HakOMJIEHHE C TOHATUSAMH KOMOMHATOPHUKH: pa3MEIICHUSIMHU, COYETAHUSIMHU,
coMGuna- | NEPECTAHOBKAaMH 1 dopmymnamu uis UX BBIMACTCHUS. O6’b$ICHeHI/IeuI/I IIPUMEHEHNE
TOPHKH dbopMyn ISl BBIYMCIICHUSI Pa3MEIICHH, epeCTaHOBOK M COYETAHUN MpU PElICHUU
3a/1a4.
Osznakomyenne c¢ OunomoMm HeroToHa wu TpeyroiapHukoMm [lackansa. Pemienue
MIPAKTHYECKHX 33/]1a4 C UCIOJIb30BAaHUEM MOHATUHI U MTPaBUJI KOMOMHATOPUKHU
JaemeHThl | M3yueHHne KIIACCMYECKOrO ONPEACJICHUSI BEPOSITHOCTH, CBOMCTB BEpPOATHOCTH,
TeOpUH TEOPEMBI O CYMME BEPOSITHOCTEH.
BepOSATHO- | PaccMOoTpeHHME TIPUMEpPOB BBIUMCICHUS BEpOSTHOCTEH. Pemienuwe 3amad  Ha
creit BBIYUCIICHHE BEPOSTHOCTEH COOBITUI
IIpencrasJie-
HMe TaHHbIX | O3HAKOMIJIEHUE C MPEICTABICHUEM YUCIIOBBIX TAHHBIX M UX XAPAKTEPUCTUKAMH.
(Tabaunpl, | PemieHne mpakTUYECKUX 3aqad Ha OOpabOTKY YMCIIOBBIX JAHHBIX, BBIYHCICHHE WX
AUATPAMMBI, | XapaKTEPUCTUK
rpapuxku)
IF'EOMETPUSA
Ipsmbie u | @opMyIMpoOBKa U NMPUBEIACHHUE J10KA3aTEIbCTB PU3HAKOB B3aUMHOI'O PACIIOJIOKEHHUS
IUIOCKOCTH B| IPSMBIX U IJIOCKOCTEH. Pacnio3HaBaHue Ha yepTekax U MOJAEINSIX Pa3IMYHbIX CIIy4acB
NPOCTPAH- | B3aUMHOIO DACMOJOXKEHHUSI MpPSIMBIX UM IJIOCKOCTEH, apryMEHTHpPOBaHHE CBOMX
CTBe CYXJIECHUU.
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dopMynUpOBaHUE  OIpeAeNeHUl, TMPU3HAKOB M CBOWCTB TNapauIeNbHBIX U
MEPIICHIUKYIISIPHBIX TUIOCKOCTEH, IBYTPAHHBIX U JIMHEHHBIX YTIIOB.

BrinonHeHne moCTpOCHUs yrioB MEXAY IPSIMBIMU, IPSIMOU U INIOCKOCTBIO, MEXIY
TUIOCKOCTSIMU 110 OMTUCAHUIO U PACTIO3HABAHKME WX HA MOJCIISX.

[IpuMmeHeHHe TPU3HAKOB U CBOWMCTB PACIOJOXKEHUS NPSIMBIX U IUIOCKOCTEH mpu
peleHnH 3a1ad.

N300pakeHne Ha PUCYHKAaX M KOHCTPYMPOBAHWE HAa MOJEINAX MEPHEHIUKYISIPOB U
HAKJIOHHBIX K TUIOCKOCTH, MPSIMBIX, TAPAJUIEIBHBIX ITIOCKOCTEH, YTJIOB MEXKITy MPSIMOK
U TJIOCKOCTBIO U 000CHOBaHHE TIOCTPOCHHSI.

Penrenue 3amad Ha BBIYUCIIEHUE T€OMETPUICCKIX BeTHUUH. ONMMChIBAHNE PACCTOSHUS
OT TOYKH A0 IINIOCKOCTHU, OT HpﬁMOﬁ A0 TNIOCKOCTHU, MCKAY IIIOCKOCTAIMHU, MCKIY
CKPEIIMBAOIIUMHUCS MPSIMBIMH, MEXKITy TPOU3BOJILHBIMU (PUTYypamMu B IPOCTPAHCTBE.
DopMyTUpOBaHUE U JOKA3bIBAHWE OCHOBHBIX TEOPEM O PACCTOSHHUAX (TEOpEM
CyIIIECTBOBaHMS, CBOIMCTBA).

N3o00pakeHne Ha YepTekax U MOJIENSIX PACCTOSIHUS U 0OOCHOBAHHE CBOUX CYXKICHU.
OmnpenencHre ¥ BBIYUCICHHE PAaCCTOSHUIA B mpocTpaHcTBe. [IpuMeHeHune Gopmyrn u
TEOpeM TUTAHUMETPHUH JIJIsI PEIICHHS 3a/1a4.

O3HakOMJICHHE C TOHSATHEM MapaJUICIbHOTO MPOSKTUPOBAHHUS M €0 CBOHCTBAMHU.
DopMyTUPOBAHUE TEOPEMBI O TUIOMIAH OPTOTOHAIBHOM MPOESKITMH MHOTOYTOJIbHHKA.
[Mpumenenne  Teopum i OOOCHOBaHHMS  TOCTPOSHHH W BBIYHCIICHHIA.
ApryMeHTHpOBaHUE CBOHX CYXKIECHUH 0 B3aHMHOM pacIoNoKeHUH
MIPOCTPAHCTBEHHBIX (pUTYP

MHuororpas-
HHUKH

Onucanue U XapakTEpPUCTUKA PA3JIMYHBIX BUIOB MHOIOIPAHHUKOB, MIEPEYUCICHNE X
9JIEMEHTOB U CBOMCTB.

N300pakeHe MHOTOTPAaHHUKOB W BBINOJIHEHUE IOCTPOCHHS Ha H300paKeHUSIX U
MOJEJISIX MHOIOTPAaHHUKOB.

Brruuciienue MMHEHHBIX 3JIEMEHTOB U YIJIOB B NMPOCTPAHCTBEHHBIX KOHUIYpaLusX,
apryMEHTHPOBAHUE CBOUX CYXKIACHUM.

XapaKTepucTUKa U N300pakeHUe CeUeHMs, pa3BEpPTKU MHOTOTPAaHHUKOB, BBIYUCICHNE
IJTIOIIAZEH TOBEPXHOCTEM.

ITocTpoenue mpocTedux ceyeHuid KyoOa, mpu3Mel, nupamMuabl. [Ipumenenue GpaxkToB
Y CBEJICHUI W3 TUIAHUMETPUN.

O3HakomJieHME C BHJAMH CHUMMETpPUH B TPOCTPAaHCTBE, (OpMyJIHpOBaHUE
ONpENENCHU! W CBOWCTB. XapaKTEepUCTHKAa CHMMETPUHM TeJl BpAIICHHUS U
MHOTI'OTPaHHUKOB.

[IpuMeHeHHEe CBOMCTB CUMMETpPUM IIpM pemeHuu 3ajgad.  lcrosnb3oBaHue
NpUOOPETEHHBIX 3HAHUH JIJIsl UCCIIE0BAHUS U MOJECIMPOBAHUS HECIOXKHBIX 3aa4.
N300pakeHne OCHOBHBIX MHOTOTPAaHHUKOB M BBIMOJIHEHHE PUCYHKOB IO YCIIOBHUSAM
3a1a4

Texan
MOBEPXHOCTH
BpalleHus!

O3HakomJIeHHE C BUJAMU TEN BpALICHUS, (OPMYIHPOBAHUE WX ONpPEACICHHA U
CBOMCTB.

@opMyupoBaHHE TEOPEM O CEUECHHUH IIapa IIOCKOCTHIO U TNIOCKOCTH, KacaTEIbHOM K
chepe.

XapaKkTeprcTUKa U U300pakKeHUE TeJ BPAILICHHS, UX Pa3BEPTKHU, CEUCHHSI.

Pemenue 3amad Ha NMOCTPOEHUE CEYEHUH, BBIYMCICHHUE JUIMH, PAcCTOSIHWH, YIJIOB,
wromazei. [lpoBenenne qoka3aTenbHBIX PACCYKACHUN TPU PEIICHUH 3a1a4.
IIpumeHeHre CBOICTB CHMMETPUM IpU pEUIEHHH 3aJady Ha Tejla BpalleHHUs,
KOMOWHAITHIO TeJ.

N300pakeHre OCHOBHBIX KPYIJIBIX TeJ M BBIIOJIHEHUE PUCYHKA IO YCIOBHUIO 33aJ]auu

N3mepenus B
reoMeTpuu

O3HakoMJIEHHE C TOHATHAMH IUIOIIAIN U 00beMa, aKCHOMaMH U CBOMCTBaMHU.
Pemenune 3amay Ha BBIUMCIEHHME IUIOIIAJEH IUIOCKHMX (GUTYp € NpPUMEHEHUEM
COOTBETCTBYIOLIMX (OpMYI U (PAKTOB U3 TUIAHUMETPHUH.

W3ydyeHue TeopeM O BBIYMCIEHUU O0OBEMOB IPOCTPAHCTBEHHBIX TEJ, pelIeHHE 3aJau
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Ha MpUMEHeHue (popMyI1 BEIYUCIEHHUS 00BEMOB.

Nzyuenue ¢Gopmyn sl BBIUMCICHHS IUIOIIAJIEd MOBEPXHOCTEW MHOTOIPAHHUKOB U
T€J BpalLEHUS.

O3HakOMJIEHHE C METOJOM BBIUMCJICHHS IJIOAAN MOBEepXHOCTU cdepbl. Pemienue
3a/1a4 Ha BBIYMCIIEHHUE IO MOBEPXHOCTHU TPOCTPAHCTBEHHBIX TEI

Koopaunartsi
U BEKTOPbI

O3HakOMJIEHHME C MOHATHEM BEKTOpa. M3yueHue nekapTOBOM CHCTEMbl KOOpAMHAT B
IIPOCTPAHCTBE, IMOCTPOEHUE IO 3aJaHHBIM KOOPAMHATAM TOYEK M IUIOCKOCTEH,
HaxO0/JICHUE KOOPAUHAT TOYEK.

Haxoxnenne ypaBHEHUN OKPY)HOCTH, C(hepbl, IIIOCKOCTH. BrrunciaeHne paccTosHuii
MEXKy TOYKAMH.

W3y4yeHne CBOMCTB BEKTOPHBIX BEJIMYMH, IPaBWJI PA3JIOKEHHS BEK TOpPOB B
TPEXMEPHOM  IIPOCTPAHCTBE, IPABWI  HAXOXKICHHUS KOOPAMHAT BEKTOpa B
IIPOCTPAHCTBE, IPABUII AEUCTBUN C BEKTOPAMH, 3aJaHHBIMU KOOPAWHATAMH.
IIpuMeHeHHe TeopuM IpU PELICHUM 3a]ad Ha JCUCTBUA C BeKTopamu. M3yudeHue
CKaJIIPHOTO MPOU3BENCHUSA BEKTOPOB, BEKTOPHOIO YPaBHEHUS IPSIMOW M IJIOCKOCTH.
[IpuMeHeHne TeopuH IIPHU PELICHUH 3a/1a4 Ha JEHUCTBHS ¢ BEKTOpaMHU, KOOPAUHATHBIN
METOJl, IPUMEHEHNE BEKTOPOB JJIS1 BBIYMCIICHHS BEJIMYMH YTJIOB M PACCTOSHUM.
O3HakOMJIEHME C J0Ka3aTelIbCTBAMU TEOPEM CTEPEOMETPUM O  B3aMMHOM
PAacOJIOKEHUU MPSMBIX U INIOCKOCTEH € UCTIIOIB30BAHUEM BEKTOPOB

1.6. Ilmanupyemble pe3yJabTAThI 0CBOCHHUS] Y4eOHO TMCHUIINHBI:

Oo0mmue
KOMIIeTeHIIUH
Koanbi . . 5
YYI Buabl yHUBepcaabHBIX Y4eOHBIX JeiicTBHIA (B cooTBeTCTBHM
¢ PIr'oC C110 no
npodeccun)
JIMYHOCTHBIE
cOPMHPOBAHHOCTh  MPEJACTaBIEHUH O  MaTeMaTHKe Kak
JI1 YHUBEPCAJIbHOM SI3bIKE HAyKH, CPEICTBE MOJEIMPOBAHUSA BJICHUN U
IIPOLIECCOB, HIESIX U METOJIaX MaTEeMAaTHKH,
MOHMMAHHUE 3HAUYMMOCTH MAaTEeMaTHKU JJI HAyYHO-TEXHHYECKOTO
12 nporpecca,c()OpMUPOBAHHOCTb OTHOLLIEHUS K MaTEMaTUKE KaK OK 1.
K 4aCTH O0IIEUEeIOBEYECKOMN KYJIbTYPhI 4epe3 3HAKOMCTBO C HUCTOpPHEH
pa3BUTHsI MAaTEMATHUKH, 3BOIOLIMEII MaTEeMaTHUYECKUX UIeH; OK 6.
pa3BUTHE JIOTMYECKOTO MBILIICHUS, [IPOCTPAaHCTBEHHOTO
BOOOpPaKEHUS, AJITOPUTMHUECKON KYJIbTYPbl, KPHTUYHOCTH MBIIIJICHUS OK 7.
JI3 Ha YpOBHE, HEOOXOAUMOM ISl Oyny1uein npogeccroHaIbHOMN
JeSITeTbHOCTH, A TIPOJOIDKEHUS 00pa3oBaHus | OK 10
camo00pa3oBaHus;
OBJIaJICHHE MaTeMaTHUYeCKUMH  3HAaHUSIMM U YMEHHUSMH, OK 11
HEOOXOAMMBIMUA B TOBCEJIHEBHOW JKM3HM, JJISI OCBOCHUS CMEXKHBIX
€CTECTBEHHO-HAYYHbIX
T4 4 OK 12.
JUCLHUIUIMH, TUCHMIUIMH NPO(EeCCHOHANBHOTO LUKIIA, Ul MOJyYeHUs
oOpa3zoBaHusi B  oOsacTax, He TpeOymomux  yriyOJeHHON
MaTeMaTHYECKON O OTOBKU;
TOTOBHOCTb U CHOCOOHOCTh K O0Opa3oBaHHIO, B TOM YHCIIE
115 caM000pa30BaHNI0, Ha MPOTSDKEHWU BCEW JKU3HHM; CO3HATENIBHOE
OTHOIIIEHHUE K HENPEPHIBHOMY 00pa30BaHMIO KaK YCIOBHUIO YCIEUIHON
poheCCHOHAIHOW M 00IIECTBEHHON ICATEIbHOCTH;
716 FOTOBHOCTh U CIHOCOOHOCTb K CaMOCTOSITEJIbHOM TBOPUECKOH U
OTBETCTBEHHOM AESITEIbHOCTH;
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JI7

TOTOBHOCTh K  KOJUICKTHBHOW paboTe, COTPYJHHYECTBY  CO
CBEpCTHHKAMH B 00pa30BaTEIbHOM, OOIIECTBEHHO ITOJIE3HOM, Y4eOHO-
UCCIIEI0BATEIILCKOM, IPOCKTHOM U IPYTUX BUAAX ACATSIbHOCTH;

JI8

OTHOIIIEHHE K MpodecCHOHATbHON AESITENbHOCTH KaK BO3MOXKHOCTHU
y4acThs B PEIICHHH JIUMYHBIX, OOIIECTBEHHBIX, TOCYJapCTBEHHBIX,
00IIIeHAIIMOHATILHBIX TPOOJIEM;

METANPEAMETHBIC

M1

YMCHHUC CaMOCTOATCIIBHO OHNPCACIATh LCJIU ACATCIIBHOCTH U
COCTABJIATH IIJIaHbl JACATCIBHOCTU,CAMOCTOATCIBHO OCYIICCTBIIATD,
KOHTPOJUPOBATb U KOPPEKTUPOBATH ACATCIIbBHOCTDL; UCIIOJIb30BATh BCC
BO3MOJXHBIC PECYpChbl IJId JOCTUIKCHHA ITOCTABJICHHBIX ueneﬁ n
pcain3dalu IJIaHOB HGHTGHLHOCTI/I;BBI6I/IpaTB YCIICHIHbIC CTPATCTUU B
PA3JIMYHBIX CUTYAUAX

M2

YMEHHE TPOAYKTHBHO OOMIATHCS W B3aWMOJICHCTBOBATH B MpOIECCE
COBMECTHOH JIESATEIBHOCTH, YUYUTHIBATH TO3UINHU JIPYTUX YIACTHUKOB
JeSITeTbHOCTH, YPPEKTUBHO pa3pemaTbKOH(INKTHI

M3

BJIaJICHUE HaBBIKAMU IMTO3HABATEIBHOM, Y4eOHO-MCCIIeI0BATEIbCKON 1
IIPOEKTHOM JAESTEIbHOCTH, HABbIKAMM  pa3pelieHus MpolieM;
CHOCOOHOCTh U TOTOBHOCTh K CaMOCTOSITEIbHOMY IIOMCKY METOJI0B
pelIeHus] MPaKTUYECKUX 3aad, NPUMEHEHHIO pa3jIM4YHbIX METOOB
MIO3HAHUS;

M4

TOTOBHOCTh M CIOCOOHOCTh K CaMOCTOSITENIbHOM WH(GOPMAIMOHHO-
MMO3HABATEIBHON JIEATEIPHOCTH, BKJIFOYAs YMEHHE OPHUCHTHPOBATHCS
B Pa3IUYHBIX UCTOYHUKAX HH(OpPMAINH, KPUTUYECKH OLIEHWBATH U
WHTEPIPETHPOBATh HMHMOPMAIHIO, TMOJIYIaCMYI0 U3  Pa3THYHBIX
HMCTOYHUKOB;

M5

BJIQJICHUE SI3BIKOBBIMU CPEICTBAMU: YMEHUE SICHO, JIOTUYHO U TOYHO
M3JIaraTh CBOIO TOYKY 3PEHUS, UCIIOIB30BATh AJICKBATHHIC SI3BIKOBBIC
CpEACTBa;

M6

BJIaACHUC HaBBIKaAMU MO3HABAaTEIbHOMI pe(l)J'ICI(CI/II/I KaK OCO3HaHUuA
COBCPHIACMBIX I[GIZCTBH?I u MBICJIMTCIBbHBIX nmponeccoB, HUX
PE3YyJIbTATOB U OCHOBaHHﬁ, I'paHHuIl

CBoero 3HaHUA U HCE3HAHWA, HOBBIX IMO3HABATCIIbHBIX 3a/la4 U CPCACTB
JJIA UX JOCTHIKCHUA,

M7

LEJIEYCTPEMJIEHHOCTh B IOMCKaX W  IPUHATUM  PEILEHUH,
CO00pa3UTEIbHOCTh U UHTYHIIUS, PAa3BUTOCTh  MPOCTPAHCTBEHHBIX
MIpe/ICTaBICHU; CIIOCOOHOCTh BOCIPUHUMATh KPACOTYy M TapMOHHUIO
MUDA;

OK 2.

OK 8.

NMPEeIMETHBIC

I11

c(OPMHPOBAHHOCTh TPEJACTaBIEHUI O MaTeMaTHKe KaK 4YacTH
MHPOBOM KyJIBTYpHl M MECT€ MAaTeMAaTMKA B COBPEMEHHOU
LIUBWIN3ALUKY, CHOCO0aX OMNMCAaHUsS SIBICHUH peaJbHOro MHpa Ha
MAaTE€MAaTHUYECKOM SI3bIKE

I12

c(OpPMUPOBAHHOCTh MPEJICTABICHUN O MAaTEMaTUYECKUX IOHATUAX
KaK  B@XHEHIIMX MAaTEMATHYECKUX  MOJEIAX, IMO3BOJIAIOIINAX
ONMCBIBATH U M3y4aTb DPA3HBIC IPOLIECCHI U SIBJICHMS; IIOHUMAaHHE
BO3MOXXHOCTH ~ aKCMOMAaTHYECKOTO IIOCTPOEHUS MaTEeMaTHYECKHX
TEOPH;

I13

BJIaACHUC MCTOAAMMU AOKA3aTCJIbCTB U aJITOPUTMOB PCUICHUA, YMCHUC
HX IIPUMCHATH, IIPOBOAWTH HOOKA3aTCIbHLIC PACCYXXICHHUA B XOAC

OK 3.

OK 4.

OK' 5.

OK 9.
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PCIICHUA 3a0a4;

14

BJIAICHUC CTAaHAAPTHBIMHA IPUEMAMU PCHICHUA pAllMOHAJIBHBIX U
HppalruoOHAJIIBHBIX, ITOKAa3aTCIIbHBIX, CTCTICHHBIX, TDUTOHOMCTPUUCCKUX
ypaBHeHI/Iﬁ U HCPABCHCTB, HX CHUCTCM; HCIIOJB30BAHUC TOTOBBIX
KOMITIBIOTCPHBIX IMPOrpamMm, B TOM YHCJIC IJIA MMOUCKA ITYTHU PCIICHUA
W WJUIIOCTpaly pCIICHUA ypaBHeHI/IP’I 1 HCPAaBCHCTB,

I15

C(i)OpMI/IpOBaHHOCTB Hpe,Z[CTaBJ'IeHI/Iﬁ 00 OCHOBHBIX IIOHATHUAX
MAaT€MaTU4YCCKOIro aHajlinu3a H HuX CBOfICTBaX, BJIaACHUC YMCHUCM
XapaKTCpU30BaATh IIOBCACHUC Q)YHKHPII}'I, HCIIOJIB30BaHHUC
ITOJIYUCHHBIX

3HAHMH JUId ONHCAaHWsA M aHaJIu3a PeaIbHBIX 3aBUCHUMOCTEN;

I16

BJIaJICHUE OCHOBHBIMH IMOHATUSAMHU O IUIOCKMX M IPOCTPAHCTBEHHBIX
reOMETPUUECKHUX burypax, ux OCHOBHBIX CBOICTBAX;
c(OpPMHPOBAHHOCTh YMEHUS PAaCIO3HABAaTh €OMETpUUYECKHE (PUTYpbI
Ha yepTexax, MOJIeNISIX U B peajbHOM MHUPE; IPUMEHEHHE U3yUEHHBIX
CBOWCTB TeoMeTpuueckux ¢uryp u GopMyn Ui pelieHus
reOMETPUUECKHX 3aJ1ay U 3aJ1ayu C IPaKTHUECKUM COJIEPKaHUEM;

I17

c(hOpMUPOBAHHOCTh TPEJICTABICHUNA O TIpoleccax | SIBJICHUSX,
HUMEIOIIUX BEPOSATHOCTHBIN Xapakrep, CTaTUCTUYECKUX
3aKOHOMEPHOCTAX B pEAIbHOM MHpPE, OCHOBHBIX MOHSITHSIX
3JIEeMEHTapHOU TEOPUU BEPOSTHOCTEN; yMEHUI HAXOUTh U OLIEHUBATh
BEPOSITHOCTH HACTYIUICHHUSI COOBITHI B MPOCTEHIINX MPAKTHYECKUX
CUTYallUsX ¥ OCHOBHBIC XaPaKTEPUCTUKH CIyYalHBIX BEITUYHH;

I18

BJa/ICHUE HABBIKAMHU HCIIOJIb30BAHUSI TOTOBBIX KOMIIBIOTEPHBIX
IIPOrpaMM IPH pEUICHUH 3a]1a4

OcBoeHue cojpepkaHusi y4eOHOM MUCIUIUIMHBI «Maremarrukay oOecleurnBaceT

dbopmMupoBaHue ¥ paA3BUTHE YHHUBEPCAJTbHBIX YYEOHBIX JCHCTBHI B KOHTEKCTE
MPEEMCTBEHHOCTH (DOPMHUPOBAHHUS OOIIUX KOMITETECHIIUM.
B pe3yabTarte ocBoeHus yueOHo nucuuniannbl popmupyrores OK u IIK:

Kox | HammMeHoBaHHE BH/IOB 1€ Te1bHOCTH H NPO(eCcCHOHAIBHBIX KOMIIETEHIUH

OKI1. | IloHuMath CyIIHOCTb U COLMAJIBHYIO 3HAYMMOCTh CBOEH Oyayiiei npodeccuu, NposBIATh K
HeW yCTOWYMBBIA HHTEPEC.

OK2. | Opranu3oBbiBaTh COOCTBEHHYIO JESATEIbHOCTb, BbIOMPATh THIIOBBIE METOJbl U CIIOCOOBI
BBINOJIHEHHSI TPO(ECCHOHANBHBIX 33/1a4, OLIEHUBATh UX 3P (EKTUBHOCTh M KaYECTBO.

OK3. | [I[puauMarh pemieHuss B CTaHJAPTHBIX W HECTAHJAPTHBIX CHUTYallMAX W HECTH 3a HHX
OTBETCTBEHHOCTb.

OK4. | OcyuiecTBasATh MOUCK M HCIOJIB30BaHME HH(POPMALNHU, HEOOXOAMMOHN i 3P (HEeKTHBHOTO
BBINOJIHEHMSI TPO(ECCUOHANIBHBIX 33/1a4, IPOPECCUOHATBHOIO M JTMYHOCTHOI'O PA3BUTHSL.

OKS5. | Ucnonb3oBate MH()OPMALMOHHO-KOMMYHHUKAIIMOHHBIE TEXHOJIOIMH B NPOQecCHOHATIBLHON
JeSITEIHOCTH.

OK6. | PaGortath B KOJIEKTHBE M KOMaHne, 3(p(eKTuBHO 00maThcs ¢ KOJJIeraMH, PYKOBOJCTBOM,
MOTPEOUTEIISIMH.

OK9. | OpueHTHpOBATHCS B YCIOBUSIX HOCTOSHHOTO U3MEHEHUsI IPaBOBOM Oa3bl.

1.7. Koin4yecTBO 4acoB HA OCBOEHHE MPOTPAMMbI THCIUTLIAHBI:

MakcumanibHOW y4deOHOW Harpy3km oOydarorerocs 234 dYacoB, B TOM YHUCIE:
o0s3aTeIbHOM  ayJUTOpPHOM y4eOHOW Harpy3ku oOyuatomerocsi 234  4acos;
CamocTosTenbHOM paboThl 00yYaroIerocs He Mpe1yCMOTpEHA.
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2. CTPYKTYPA U COJEP)KAHUE YUYEBHOW TUCIUTIJIVHBI
2.1. O0bem yueOHOM TMCHMIIMHBI U BU/bI Y4€0HOH 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 3aHATHUS

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. TemaTuyeckuii IJIaH U cojiep:KaHUe Y4eOHOH TMCHMIUIMHBI «MaTeMaTHKa»

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
MaremaTuka B HayKe, JKOHOMUKE U IPAKTUUECKOH 1€ATEIbHOCTH. 1
OK1, OK2, OK3,
1 IIpakTH4yeckoe 3aHsATHE: 1 OK4, OK5, OK6, OK9
Apudmernueckue IeUCTBHI C PALlMOHAIBHBIMU YHUCIAMHU.
Tema 1.1. .
PaseuTHe IIpakTH4eckoe 3aHsATHE: OK1, OK2, OK3,
E— 2 | «ToxIecTBEHHBIC peoOpa3oBaHus palliOHAIBHBIX BbIpakeHUiD» «Pelenne KkBaapaTHbIX, JIUHEHHbBIX 2 OK4, OK5, OK6, OK9
0 ( 0 YPaBHEHUN U HEPABEHCTB)
;I(I;?::‘eco';;em 3 | TIPaKTHHECKOe 3AHSTHE OTHOCHTEIIbHA H ABCOOTHAR NIOTPEIIHOCT. «[IpubIMKEHHBIC BBIYUCICHHUS o | OKI, OK2, OK3,
BEJIMYHWH, NOTPENTHOCTEMN. OK4, OK5, OK6, OK9
4 |1  MIpeob 5 . , | OKI,OK2, OK3,
pakTHueckoe 3anstue: "[Ipeodpa3oBanne anredpandeckux BbIpaKEHUM OK4. OK5, OK6, OK9
s |1 ‘B 5 9 , | OKI,OK2, OK3,
paKTHYecKoe 3aHsiTHe. BxogHas KOHTpobHas pabdora 3a 9 kiacc. 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
Tema 1.2.
YucioBbie 2 |10 - «I1 2 OK1, OK2, OK3, OK4,
P pakTHyeckoe 3aHATHE: «[locTpoeHne pyHKIUNY. OKS5, OK6, OK9
y O6patHas GyHKIMS U €€ Tpaduk. 1 |OKl, OK2, OK3, OK4,
(Bcero 8 3 ] .
yacos) IIpakTuuyeckoe 3ansitne: O01acTh ONpeaeIeHHs U 001aCTh 3HaUeHHs 00paTHOM (QyHKIUH 1 OK35, OK6, OK9
IIpakTnyeckoe 3ansitue: O6paTHas GyHKIMA U ee rpaduk. O6IacTh onpeaeNeHHs U 00JIaCTh 3HAYCHHS
. 1 |OKl, OK2, OK3, OK4,
4 | oOpaTHOM PyHKITHH.
. . 1 OKS3, OK6, OK9
IIpakTyeckoe 3ansitue: KonrponbHas padora o Teme: «OCHOBHBIE CBOMCTBA (DYHKLIUI.
I'naBa 2. Tpuronomerpuyeckue pyHkumuu
Tema 2.1. Coaep:xanue y4eOHOro MaTepuaia
Tpuronome- | 1 | Yycropast OKpyKHOCT 1 YHCIIOBas OKPY/KHOCTb HA KOOPAMHATHOI IIOCKOCTH. 1 | OKl, OK2, OK3,
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TpUYECKHE IpakTuyeckoe 3ausitue: "YnucioBas OKPYKHOCTb U YHUCIIOBast OKPYKHOCTh HA KOOPAHHATHOM 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. TpuroHomeTpuueckre PyHKIIMN 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,
IIpakTHueckoe 3ansaTue: «Tpuronomerprudeckue GyHKIIMA YUCIOBOTO M YTJIOBOTO apTYMEHTa. 2 OK4. OK5. OK6. OK9
. OK1, OK2, OK3,
IIpakTuyeckoe 3anaTue: opmyinsl npuBeAeHus. MccnenoBanue QyHKIUU 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 yueOHOro MaTepuaJia
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, apkkoTaHreHca. Pemenue ypaBHeHMi Buja tg t=a, ctg t=a. 1 OK1, OK2, OK3,
4acoB) IIpakTnyeckoe 3ausiTue: 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: «PemieHrne 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 CuHyC, KOCUHYC U TAHT'€HC CYMMBI U Pa3HOCTH apryMeHTOB. @OpMyJibl IBOWHOIO apryMeHTa 2 OK4, OK5, OK6, OK9
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TPUTOHOME-

OK1, OK2, OK3,

TpHYECKHX 2 | IIpakTuyeckoe 3ansaTue. "CuHyC, KOCUHYC ¥ TAHTCHC CYMMBI U pa3HOCTH apryMEHTOB" 2 OK4, OK5, OK6, OK9
BLIPAKCHMU I 3 | IlpakTuuyeckoe 3ansitue: «DopMyJibl IBOMHOTO apryMEHTay. 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 (PYHKIIMHA B CYMMBL. 2 OK4, OK5, OK6, OK9
5 | IlpakTHyeckoe 3ausiTHe. «PelieHne 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,
HEPABEHCTB» 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. [IponsBoaHas u e€ cBOMCTBA. 1 OK4, OK5, OK6, OK9
3 | pakTuueckoe 3ansaTue: "Haxoxaenue npeaena GpyHkuuit" 2 OK1, OK2, OKS,
OK4, OK5, OK6, OK9
4 | IpakTyeckoe 3ansaTue: "Haxoxaenue npenena GyHKmi" 2 OK1, OK2, OKS,
' OK4, OK5, OK6, OK9
IIpakTHyeckoe 3anaTue: KonrponbsHas padora: «HaxoxaeHne npou3BoAHbIX QYyHKIUI 1 | oK1, OK2, OK3,
Tema 5.1. 5 | lIpakTuyeckoe 3ausaTue: «IIponsBogHble 3eMeHTapHBIX QYHKIUIY, «[I[por3BOAHAS CTIOKHOM 1 | OK4, OKS, OK6, OK9
Ipousnox- pm: OK1, OK2, OK3
121351 (Bcero 6 | [IpakTuueckoe 3ansitue: «[IpoU3BOHBIC TPUTOHOMETPHUECKUX (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 | lIpakTHyeckoe 3ausaTHE. HaxoxaeHre HANOOIBIIIETO U 3HAYCHHSI BEJTNIHH. 2 OK4. OK5, OK6, OK9
n . " OK1, OK2, OK3,
9 | IlpakTHyeckoe 3aHATHE: "331a9M HA OTHICKAHHE HAUOOJBIIETO U HAUMCHBIIIETO 3HAYCHUHN BEIIMINH 2 OK4. OK5, OK6, OK9
10 IIpakTHyeckoe 3ansaTHe: KontponpHas padorta: «YpaBHEHHE KacaTebHOMN K TpaduKy QyHKINU. 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 u kopuu. Ctenenubie GyHKIMHU.

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 dykuum v = §x, MX CBOMCTBA U rpaduKu. 1 | OK4, OK5, OK6, OK9
KOpPHH. 9 OK1, OK2, OK3,
Crenennsie IIpakTyeckoe 3ansiTue: "Pa3inynHbie METOBI PEIICHUST HPPAIIMOHAIBHBIX YpaBHEHUH'". OK4, OK5, OK6, OK9
¢yHkuuu. IIpakTHyeckoe 3aHsTHE: "Pa3nuyHbIC METOABI PELICHUS HPPALIMOHATBHBIX YpaBHEHUN" . 1 | OKl1, OK2, OKS3,
(Bcero 12 O60011IeHre OHATHS O MoKasatese crenenu. CreneHnple QYHKIMU, UX CBOMCTBA M TpadUKu 1 | OK4, OKs, OK6, OK9
4acoB) . " OK1, OK2, OK3,

IMpakTuyeckoe 3ausitue: [IpuMepsl MPUMEHEHUS CBOMCTB CTEIICHH C PAI[MOHATIBHBIM 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, OKS5, 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. IlpakTuueckasi padora: «Beimonnenne ynpaxaeHuil: «llokazarenbHast GQyHKIHD Y.
IMoka3zarenn- CucrteMbl OKa3aTeNbHBIX YPABHEHUN U HEPABEHCTB. 1 OK1, OK2, OK3,
Has IMpakTyeckoe 3ansiTue; «PenieHre Noka3areabHbIX QYHKINN, YPaBHEHUI. 1 | OK4, OKS, OK6, OK9
¢ynkuus, ee IIpakTHyeckoe 3ausATHE. «BhINOTHEHNE yHpaxxHEHHI 110 TeMe: «PelieHne nokazaTeabHbIX (PyHKINH, 5 OK1, OK2, OK3,
CBOMCTBA U ypaBHEHHI. OK4, OK5, OK6, OK9
rpaguk. . . OK1, OK2, OK3,
(Bcero 12 IMpakTHyeckoe 3ausiTHe: «PelieHne CUCTEM MOKa3aTeNIbHBIX QYHKIHMIA, YPaBHECHUH, HEPABSHCTBMY. 2 | ok 4. OK5, OK6, OK9
4acoB) IIpakTH4yeckoe 3aHsATHE: «BBIOIHEHNE YIIpaKHEHUN 110 TeMe: «Pelenre cucTem noka3areabHbIX 9 OK1, OK2, OK3,

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

IMpakTuueckoe 3ausitue: 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 GpyHKIHUs, €€ CBOUCTBA U rpaduK. OK1, OK2, OK3,
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(yHkuus IIpakTHueckoe 3ansiTHe: Pemenne morapudMuaeckux GyHKIHHA 1 | OK4, OKS, OK6, OK9
(Bcero 16 - . P . 5 OK1, OK2, OK3,
yacos) pPaKkTH4YecKoe 3aHATHE: «PerieHue morapupmMUUecKux ypaBHEHH» OK4. OK5, OK6, OK9
_ _ . OK1, OK2, OK3,
IIpakTuyeckoe 3ansaTue: KourponsHas padora: «Pemienue norapuMuyecKkux ypaBHEHUN 2 OK4. OK5. OK6. OK9
Jlorapudmudeckrue HepaBeHCTBA. 1 OK1, OK2, OK3,
IpakTnyeckoe 3ausiTue: «Penienue gorapuh)MUIECKUX HEPABEHCTBY 1 | OK4, OK5, OK6, OK9
[Tepexom k HOBOMY OCcHOBaHMIO Jjorapudma. JuddepeHnrpoBanne moka3aTeIbHON U JIOTapuPpMUISCKUX 1 | oK1, OK2. OK3
(pynKupii. . . 1 | OK4, OK5, OK6, OK9
IIpakTHyeckoe 3anaTHe: "[lepexo K HOBOMY OCHOBaHUIO Jorapudma'.
o . OK1, OK2, OK3,
IIpakTyeckoe 3ansiTue: "[lepexon K HOBOMY OCHOBaHUIO Jiorapudma'. 2 OK4. OK5. OK6. OK9
. . OK1, OK2, OK3,
IIpakTuyeckoe 3ausaTue: KourponpHas padora: "[lepexon kK HOBOMY OCHOBaHHUIO Jorapudma. 2 OK4. OK5. OK6. OK9
I'naBa 8. IlepBooOpa3Hasi 1 MHTErpas
Conep:kanue y4yeOHOIro MaTepuasia
Omnpenenenue nepBoodpasznoit. O0mmuit Big nepBoodpasHbix. [IpaBiiia HAX0XKICHHS IEPBOOOPA3HBIX. 9 OKI, OK2, OK3,
Tema 8.1 I[Tommaae KpuBOIMHEHHOM Tpanenuu. [Torstre 06 narerpaie. @opmyna Heiotona-Jleiibuuma OK4, OK5, OK6, OK9
HepBO(;ﬁ.pas IIpakTHyeckoe 3anaTHe: «[IpaBuiia HaxoXaeHUS IEPBOOOPAZHBIXM). 9 OK1, OK2, OK3,
—Hast 1 IMpakTHyeckoe 3ansTHe. «HaxoxaeHHe HEOMPEACICHHOTO HHTEIPAIay. OK4, OK5, OK6, OK9
OK1, OK2, OK3,
HHTETrpaJa IMpakTnyeckoe 3ansaTHe: «HaxoxaeHne HEONPEAEIEHHOTO U ONPEICIICHHOTO UHTETpasa. 2 OK4. OK5. OK6. OK9
Bcero 10 > ) ,
( OK1, OK2, OK3,
4acoB) IpakTnyeckoe 3ansaTHe: «HaxoxaeHue HEOMIPEAETEHHOTO U ONPEICIICHHOTO HHTErpaia. 2 OK4. OK5. OK6. OK9
IIpakTuyeckoe 3ausaTue: KontponsHas padora: «HaxoxaeHrne HEOMPEIEICHHOTO H ONPEICIICHHOTO 2 OK1, OK2, OK3,
UHTETpaiay. OK4, OK5, OK6, OK9
I'masa 9. IlapaniieJbHOCTh NPAMBIX M IJIOCKOCTEH
Tema 9.1. Coaep:xanue yueOHOro MaTepuaJa
MMapanuens- Axcuomsl crepeomeTpun. HekoTopsie clieACTBUS U3 akCUOM ctepeomeTpui. [lapannensHbie npsiMbie B 1 | oKL OK2. OK3
HOCTh npoctpanctie. [lapamienbHOCTh Tpex npsaMbIX. [lapamienbHOCTE IPSIMO U INTOCKOCTH. OK 4’ OKS’ 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 [Ipu3Hak napamienbHOCTH IIOCKOCTeH. M300paskeHne MpOCTPaHCTBEHHBIX (PUTYp Ha TIOCKOCTH. ’ ’ ’
o . 1 | OK4, OKS, OK6, OK9
4aCcoB) CBolicTBa mapauiesIbHbIX MJIOCKOCTEH.
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KonTponbhas pabota «[lapaiienbHOCTh MPSMBIX U INIOCKOCTEM» 1 OK1, OK2, OK3,
IpakTuueckoe 3ausitue: «[lapaienbHOCTD MIOCKOCTENY. 1 | OK4, OKs, OK6, OK9
IIpakTHyeckoe 3ansaTHe:. «Terparap u napaenenuneny, «3aiadu Ha MNOCTPOCHUE CEUEHUIT». 1 | OKl, OK2, OK3,
KonrposbHas pabora: «TeTpasap u napajuieenuieny, «3aiaun Ha HOCTPOSHHE CEYECHUI. 1 | OK4, OK5, OK6, OK9
I'naBa 10. IlepneHaMKYIAPHOCTH NPSAMBIX U IITIOCKOCTEH
Coaep:xanue yueOHOro MaTepHaJia
Tema 10.1. [lepnieHIUKyYISIPHOCTD NPSAMBIX B IPOCTPAHCTBE. [Ipu3HaK nepneHAuKyIAPHOCTH NPSAMOM U IIIOCKOCTH. 1 | oK1.0K2. OK3
Hepnenau- [TocTpoeHre NepHeHAUKYISIPHON MPSIMOHN U TIOCKOCTH. OK 4’ OKS’ OK 6, OK9
KYJISIPHOCTh IMpakTuueckoe 3ausitue: «[lepneHIUKYIIPHOCT MPSIMOI U TIIOCKOCTH 1 ’ ’ ’
NPAMBIX H Ilepnennukymnsap u HakIOHHAs. Teopema o Tpex nepneHauKyiasapax. JAByrpanssiil yroa. IIpusnak 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: «IlepneHauKyIsipHOCTb NPSIMBIX U INIOCKOCTEID 1 ’ ’ ’
I'maBa 11. MHOrOrpaHHuK#u
Coaep:xanue yueOHOro MaTepuaJia
VYroa Mexay CKpelMBarOIMMHUCS IPSIMBIMHU, IPSIMOM U INIOCKOCTBIO, MEXAY IUIOCKOCTSIMU. [loHsTHE 1 OK1. OK2. OK3
MHororpannuka. [Ipusma. Haknonnas npusma. ) . OK4, OK5, OK6, OK9
ITpakTnueckoe 3ansTne: «llonsarue maororpannuka. [Ipusmay, "HaknonHas mpruzma 1
Tema 11.1. gapannenennne;[. ITpsimoyronsHbii napamienenunel. [lupamuna. [IpaBunbHas u yceueHHas nupaMuia. 1 | oK1, OK2, OK3,
Mpuororpan- paBUJIbHBIE MHOTOTPAaHHHUKH. ' OK4, OK5, OK6, OK9
HHKH (BCEro IIpakTuyeckoe 3ausitue: Pemenve 3a1a4 no reme: «IIpu3ma u nmapauienenunen. 1
10 uacos) . OK1, OK2, OK3,
IIpakTHyeckoe 3ansaTue: «lIpsamble mpusMa u napaienenuneny, «[IpasuinpHas nupamuga. 2 OK4, OKS5, OK6, OK9
IIpakTuueckoe 3ansaTue: «IIpaBuiIbHBIE MHOTOTPAaHHUKWY. [[0TOTOBKA 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 MmaTepuaa
Tena [Hunuaap. Ceyenne nunmmHapa miockoctssmu. Konyce. Ceuenne KoHyca IMIIOCKOCTSIMU 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. [IoHsITHE TeNla U ero MOBEPXHOCTH B TEOMETPHH. 1 OK1, OK2, OK3,
IpakTuueckoe 3ausatue: «Illap u cdhepar, «Tena BpameHus». 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
[Tousitue o6bema. OObEM MPAMOYTOJILHOTO MapalIeIICTUIC A, 1 | OKI, OK2, OK3,
IMpakTHueckoe 3ansaTHe. «OOBEM MPSIMOYTOIBHOTO MAPAIUISIICITUTICA. 1 | OK4, OK5, OK6, OK9
O6bem npsimoit mpusmMbl. O0BEM UITUHAPA. 1 OK1, OK2, OK3,

Tema 13.1. IMpakTuueckoe 3ausitue: «O0bEM MPSIMOW TPU3MbI H IIHITHHIPAY. 1 | OK4, OK5, OK6, OK9

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

e, (Bcero KonTponbhas pabota: «O0BbeMbl MHOTOTPAHHUKOBY. 1 OK4, OK5, OK6, OK9

12 4aco) O0bem koHyca. O0beM YCEUEHHOTO KOHYCa. 1 | OKl, OK2, OK3,
IMpakTnyeckoe 3ansitue; «O0beM KoHycay, «O0bEM YCEUEHHONW MHUPAMHJIBI H YCEYEHHOTO KOHYCay. 1 | OK4, OKS, OK6, OK9
O61beM mapa u mwiomansk chepsl. [nomans 60KOBOM MOBEPXHOCTH KOHYCA. 1 | OKl, OK2, OK3,
IpakTHyeckoe 3anaTue: «O0beM mapa u ero yacreid. Ilnomans 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 pazmenienus. @opmysna Ounoma Hetorona. CitydaiiHble COOBITUS M X BEPOSTHOCTH. 1 | OKl1, OK2, OK3,

TOPHKH H IIpakTuyeckoe 3ansaTue: "Coueranus u pazmenieHus», "[Ilpumenenue ¢popmyn 6unoma Herotona'. 1 | OK4, OKS, OK6, OK9

Teopuu IIpakTnyeckoe 3ansiTue: "Coyeranus u pasmMemieHus», "[pumenenne ¢popmyn 6maoma Herotona'. 5 OK1, OK2, OK3,

BEPOSITHOCTE "Ciry4aifHble COOBITHSI M IX BEPOSTHOCTH". OK4, OK5, OK6, OK9

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

4acoB) KontponbHas paboTa: «DIeMEHThl MATEMAaTHYECKOIM 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 HEPAaBEHCTB. 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
HEPaBEHCTB. PeleHre HepaBEeHCTB € OHOW IIEPEMEHHON. Y PaBHEHUS U HEPABEHCTBA C JIBYMs IIEPEMEHHBIMU. 1 OK1, OK2, OK3,
(Bcero 14 IlpakTHyeckoe 3ausiTue: «PelieHre HEPABEHCTB C OHON MEPEMEHHONY. 1 | OK4, OKS5, OK6, OK9
4acoB) . OK1, OK2, OK3,
IIpakTHyeckoe 3ansaTHe:. «PelieHre ypaBHEHUN U HEPABEHCTB C JBYMS IEPEMEHHBIMMI. 2 OK4. OK5, OK6, OK9
CucreMbl ypaBHEHHI. Y paBHEHHSI U HEPABEHCTBA C TapaMETPaAMH. 1 | OKI, K2, OK3,
HpaKaneculcoe 3ansaTHe:. «Pelenre cucreMsl ypaBHEHUN, «PelieHne HepaBeHCTB ¢ OHOU 1 | OK4, OK5, OK6, OK9
IIEPEMEHHONY.
IpakTnyeckoe 3ansiTue: «PeieHne cucteMbl ypaBHeHUI, « PerieHne HepaBeHCTB ¢ OJTHOU 2 OK1, OK2, OK3,
MIEPEMEHHONY. OK4, OK5, OK6, OK9
IIpakTnyeckoe 3ansitue: KontponbsHast pabota «YpaBHEHUS M HEPABEHCTBA C IEPEMEHHBIMH, CHCTEMBI 2 OK1, OK2, OK3,
YpaBHEHUN» OK4, OK5, OK6, OK9
I'maBa 16. JlekapToBBI 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
JlekapToBbI ITpakTHyeckoe 3anaTHE:. «Penienne 3anad mo reMe: «JleKapToBbl KOOPAMHATEI U BEKTOPBI». 1 ’ ’ '
KOOPAMHATHI IIpakTnueckoe 3ansiTue: [lapannensHelii nepeHoc B mpoctpancTie. [1o100ue npocTpaHCTBEHHBIX OKL. OK2. OK3
U BEKTOPbI B ¢uryp. Bextopsl B mpocTpancte. JleficTBUs HaJl BEKTOpaMu B IpocTpaHcTBe. CKalipHOE MTPOU3BeAeHUE | 2 OK 4: OKSZ OK 6: OK9
NPOCTPaH- BEKTOPOB.
cTBe (BCero OK1, OK2, OK3,
8 uacos) IIpakTH4eckoe 3aHATHE. «YTOI MeXAy BekTopaMu. CKaJsipHOE 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. Conepxanue yueOHOro MaTepuaJia
HTorosoe IIpakTHyeckoe 3anaTHE: "ToXAECTBEHHbIE TpeoOpa3oBanus. Peenue ypaBHeHMid. 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 X cuctemsbl. 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 BBIPAKECHHUI. 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 3ansitue: "[lepBooOpasnas. MccienoBanue GyHKIUI 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 IO KypCy anreOphl M HaYall aHAIHA3ay. 2 OK4. OK5, OK6, OK9
13 IMpakTnyeckoe 3ansitue: "[lapayieTIbHOCTD MPSIMBIX U IIOCKOCTEH. [lepHeHIUKYIIPHOCTD PSIMBIX 9 OK1, OK2, OK3,

MIoCcKoCTel." OK4, OK5, OK6, OK9
14 IIpakTuueckoe 3ansaTue: "MHuororpanauku. O0beM MHOTOTpaHHUKOB. Tena BpamieHusi. O0beMbI TE 9 OK1, OK2, OK3,

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

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

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

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

HUTOI'O: 234

27




3. YcaoBus peanu3zanuu nporpaMMbl THCHUIIMHBI MaTeMaTHKa

3.1. TpeboBaHus K MUHMMAJBLHOMY MAaTEPHATbHO-TEXHHYECKOMY 00eciedeHn 0
Peanuzanust nporpaMMbl TUCUUIUTMHBI TpeOyeT HaTu4Ms y4eOHOro KaOuHeTa.

O6opynoBanue yueOHOro KaOUHeTa:

- MOCAJI0YHBIE MECTa MO KOJUYECTBY O0yUArOIINXCS;

- pabouee MEeCTO MpenoJaBaTes.

Texnuueckue cpeacTBa 00yUeHUSI:

- HOYTOYK C JIMIICH3MOHHBIM MTPOTPaMMHBIM 00€CIIeYeHUEM U MYJIbTUMEIUAIPOEKTOP.

Mopenu TeoMeTpuUYecKHMX Ten (MHOTOTPAaHHUKOB W TEJI BpallleHHs), TaOMUIBI TIO

CTepEOMETPHUH, TAOJUIIBI CO CIPABOYHBIM MaTEpPHAIOM MO KypCy alreOpbl, TUIAKTUYECKUN

Marepuan (pa3aTO4YHbIM Marepuan, KapTOYKM C 3aJaHUsIMU, TECTbl), KaHIEISIPCKUE

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

3.2. UudopmanuonHoe odecneyeHne o0yaeHusI.

Artanacsan JI. C., byryzoB B. @., Kagomnie C. b. u np. Maremaruka: anrebpa U Hauana

MateMmatudeckoro aHanusa. ['eomerpus. ['eometpus (6a30Bbli U yTriIyOJeHHBIH YpoBHU). 10—
11 xnaccel. — M., 2014.

Mopaxosuu A.I', Cemenos I1.B. «MartemaTrka: anreOpa 1 Hayajia MaTeMaTHIECKOTO aHAIN3A,
reomeTpus. Maremaruka: anreOpa W Hadaja maTemMaTthyeckoro aHamusa. 10—11 kmaccel.
Y4eOnuk aiis 06meoOpazoBaTebHBIX Opranu3anuii (6a3oBeiii ypoBenb).— B2 4. Y. 2 /[ A.T.
Mopakosuy u ap.].- 9-oe uza., crep. — M.: Maemosuna, 2020.- 271 c.: u.

WHTEpPHET-Pecypchbl

https://www.yaklass.ru/sIKacc - o6pa3oBaTenbHas OHJIAWH-TIpOrpaMMa JUis MpernoaBaTese,
YYEHUKOB U UX POJIUTEIEH;

http://www.mathematics.ru - Marematruka B OTKpBITOM KOJUICIDKE;

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

http:\\www.allmath.ru —scst Mmatematuka 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 IOMOIIb IIKOJbHUKY W CTYACHTY (TECTBI IO

MaTemartuke on-line);
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4. KOHTPOJIb U OLEHKA PE3VJbTATOB OCBOEHMSI YYEBHOW
JUCLMILIVHBI.

KonTpoanb

U OLEHKAa pe3yJbTaTOB OCBOEHUS Yy4eOHOU

IUCIUATLIINHBI

OCYIICCTBIIACTCA MPCIIOAaBaTCIIEM B IIPOLECCCC MPOBCACHUA MPAKTHYCCKHUX 3aHATHMN

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

Pe3yabTaTsl MeTtoasl
o0yueHusl. KOHTPOJISI U
Kox n HammeHoBaHue K OLCHKH
npogecCHOHAIBLHBIX PHTEPHM OLCHKH pe3yabTaTon
KOMNEeTeH Ui U 06yennst
001N X KOMIeTeHIU
OK1. Ymenne:
[TonnMaTh BBITOJTHATH apu(MeTHUeCKne NEHCTBUS, coueTasl yCTHBIC H
CYITHOCTb 1 NUCbMCHHBIC NPUEMbI, MPUMCHEHHE BBIYHCIUTEIILHBIX
COLMAIIBHYIO YCTPOWCTB; HAXOJUTh 3HAYCHUS KOPHS HATypaJbHOM
3HAYNMOCTS CBOeii | CTEMEHH,  CTENEHH C  PAalMOHAIBHBIM  IIOKa3aTeseM,
Gy aymeit norapudma, HCTIONESY npu HGO6XOI[I/IM(10TPI
npodeccun, BLMHCTHTCIBHBIC YCTPOHCTBA; MONB30BATECA OLCHKOH K
IpOSBILATE K Hell NPUKUIKOM MTPU MPAKTUIECKUX pacuerax
VCTORaRI NPOBOJIUTh 1O HM3BECTHBIM (bopMynale M TPABHIAM | ooy
— npeoOpa3oBaHusi OYKBEHHBIX BBIPAXKCHUH, BKIIOYAOIINX KOHTPOITE s
OK2. CTENEHHU, PaIMKaIbl, JIOTApUPMBI ¥ TPUTOHOMETPUUECKHE bopme:
OpraHu30BbIBaThH Oyt . | yerHoro =
BBIYUCIIATh 3HAUCHUS YUCIIOBBIX U OYKBEHHBIX BBIPAKEHHI, | MUCHMEHHOTO
codcTBeHHYI0 OCYIIECTRIISAS HEOOXOIMMBbIE MOJICTAHOBKH U | OIpoca;
JESITeTbHOCTD, MpeoBpa3oBaHHs -3QIUTHI
BHIOADATE THIOBHIC ONpeJIeNIATh 3Ha4YeHHe (YHKIUH MO 3HAYEHUIO aprymeHra | TPAKTHHUCCKHX
METOJIBI H CTIOCOOb! P Pa3IMYHBIX CIIOC00ax 3a1aHus PyHKIUN SaHATHM,
BBILIOTHCHMA CTPOUTH TPpaPUKH U3yUYCHHBIX (PYHKITUH ;I;I;ITHOO;)II{EHHﬂ
Tpo(eCCAOHATEHEIX OIpPEACILITh 3HAYCHUE (DYHKLMM 110 3HAYCHUIO aPIyMEHTA | 3anammii;
3a/iad, OLCHUBATD TIPH Pa3INYHEIX CIOCO6aX 3aMaHus (yHKIHH ~KOHTPOBHBIX
HX 5(QeKTUBHOCTE CTPOUTH Ipa(UKH U3YUYEHHBIX (PYyHKIHIA paboT no Temam.
H Kag9eCTBO. OTHCHIBATH O TpayKy TOBEJIEHHE M CBOiCTBA (yHKIWMii, | P CIICHIE
OK3. HaxomuTh 10 rpaduky QyHkimMu Haubonpmme u | TPAKTHKO-
[TpuHuMaTh HAVMEHBIINE 3HAYCHIS OPHEHTHPOBaH-
PCLICHHS B peliath ypaBHEHHS, MPOCTEHIINE CHCTEMbl YpaBHEHHH, I;;ITX ALHOHHBIX)
CTaHAapTHBIX U WCIIONB3Ys CBOMCTBA (DYHKITHI M KX TpaduKu 3aHZHEﬁ'
HCCTaHIAPTHBIX BBIYMCIIATH ~ IPOM3BOJHBIC  BJIEMEHTApHBIX  (QYHKUMI, | KoHTponsHble
CuTyanusax U HECTH | pyemomnp3ys cripaBOYHBIC MaTEpUATIBI paboTHL

3a HUX
OTBETCTBEHHOCTb.
OK4. OcymiecTBasiTh
TIOWCK H
UCTIOJIb30BaHUE
nHpopmanuu,
HEOOXOIUMOM ISt

3¢ PEKTUBHOTO

UCCIIeIOBaTh B MPOCTEHIIMX ciaydyasx (QyHKIUM Ha
MOHOTOHHOCTb, HAaXOJIUThb HaWOOJbIINE W HAMMEHBIINE
3HaueHus (QyHKUMH, CTPOUTh IpaUKd MHOTOUIEHOB C
UCIOJIb30BaHUEM allllapaTa MaTeMaTUYeCKOTro aHaIu3a
pearthb paloHaibHbIE, NoKa3aTesabHbIe U
JorapuMUUECcKre YpaBHEHUS U HEPABEHCTBA

COCTaBJIAITh YPAaBHEHUS 110 YCIOBHIO 3a7aun

UCIOJIb30BaTh JUJIsl MPUOIIMKEHHOTO PELICHUS
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BBITTOJIHEHHS
npodeccHoHaIbHBIX
3ajay,
npodeccruoHaIbHOTO
U JINYHOCTHOTO
pa3BUTHSL.

OKS.
Hcnons3oBate
MH(POPMAIIMOHHO-
KOMMYHHUKAI[HOHHBI
€ TeXHOJIOTHH B
npodecCcuoHaTBHOM
TESITEeTBHOCTH.
OKae.

PaGorats B
KOJIJIEKTHBE U
KOMaH/Ie,

3¢ HeKTUBHO
o01maTkcs ¢
KOJIJIeTaMH,
PYKOBOJICTBOM,
MOTPEOUTEIISIMH.
OK9.
OpueHTupoBaThCs B
YCIIOBUSAX
MOCTOSTHHOTO
U3MECHEHUS
NIPaBOBOM OAa3bl.

ypaBHEHH U HEPaBEHCTB IpaUueCKUil METO

n300pakaTh Ha KOOPJAMHATHOM TIIJIOCKOCTH MHOKECTBA
pelIeHu IPOCTENIINX YPABHEHUN U UX CUCTEM

pemare MpocTeiine KOMOMHATOpPHBIE 3aJadyd METOIOM
nepebopa, a TaKKe ¢ UCIOIb30BAHUEM M3BECTHBIX (hopMyIT
BBIYUCIISITH B MPOCTEUIIHNX CIy4asiX BEPOSITHOCTH COOBITHIA
Ha OCHOBE MOJCYETa YHACIIa UCXOI0B

pacrio3HaBaTh Ha 4E€pPTEKaX U MOJEIAX MPOCTPAHCTBEHHBIC
(GOopMBI;  COOTHOCHTH  TpeXMEpHble OOBEKTBI C HX
OINUCaHUAMHU, U300PaXKEHUIMHU.

OIMCBIBATH B3aMMHOE PACIIOIOKEHUE NPSAMBIX U IINIOCKOCTEN
B IIPOCTPAHCTBE.

aHAJIM3UpPOBaTL B  INPOCTEHIIMX  ClydasX  B3aMMHOE
pacrnosiokeHnue 0OBEKTOB B IIPOCTPAHCTBE.

n300pakaTh OCHOBHBIE MHOTOTPAHHUKU U KpPYTIJIbIe Tela;
BBITOJIHATB YEPTEKU 110 YCIOBUAM 3a7ad.

pemiathb MJITAHUMETPUYECKUE u npocreiime
CTEPEOMETPUUYECKHE 3a1a9H Ha HaXO0XJICHHE
F€OMETPUYECKUX BEIMYMH (IJIMH, YIJIOB, IUIONIAJIEH,
00BEMOB)

WCIIOJIb30BATh NP PEIICHUH  CTEPEOMETPUUECKUX  3a7ad

TUTAHUMETPUYECKHe (PaKThl U METOJIBI.
MIPOBOJIUTh JIOKA3aTeJIbHbIE PACCYXKJECHUS B XOJ€ pEILICHUs
3a/1ad4.
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