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1. IosscHUTENLHAA 3aIMUCKA

1.1. O6sn1acTb npuMeHeHust pado4eil MPOrpaMMbl
PabGouass mporpamma 00111€00pa3oBaTENbHON YU4EOHON TUCIUTUTMHBI MaTeMaTuka sBIsSeTCs
YaCThIO MPOTPAMMBI TIOJITOTOBKY CIEIUaTUCTOB cpeaHero 3BeHa (jmanee [IIICC3) B cooTBeTCTBUM



C

®I'OC mo CIICOAaJIbHOCTAM CIIO TexXHOJIOTHYECKOIro U COMaJIbHO-3KOHOMHNYCCKOT'O

npoduseil, pealnzyeMbpIX B aKaJeMHU.

1.2. HopmaTuBHasi 6a3a qJist pa3padoTku paéo4eil nporpamMmbi:
PabGouas nporpamma pa3pa0doTaHa Ha OCHOBe

denepanbHOr0 roCyAapCTBEHHOIO  00pa3oBaTENbHOTO  CTAaHAApPTa CPEIHEro  OoOIIero
00pa3zoBaHus, YTBEPKIACHHOTO MpUkazoM MuHucTepcTBa oOpazoBanust U Hayku Poccuiickoit
@enepaunn ot 17 mast 2012 1. Ne 413;

denepanbHbIX rocyJapCTBEHHBIX 00pa3oBaTeNbHBIX CTaHAapTOB CPEIHETO
po¢eCCHOHATIBLHOT0 00pa30BaHMS MO CHIEIIMATBLHOCTSIM:

v 21.02.05  «3eMenbHO-MMYIIECTBEHHBIE _ OTHOUIEHUS, YTBEPKJICHHOTO  MPUKA30M

MunuctepcTBa oOpasoBanus u Hayku Poccuiickoii denepammu Ne 486 ot 12.05. 2014 r.,
3apeructp. MunuctepctBoM roctuimu (per. Ne 32885 0127.06.2014r.)

v 21.02.06 HubopMaIMOHHbIE CUCTEMbI _00€eCIeYeH s IPAJIOCTPOUTENLHON JIEATENBLHOCTH,

YTBEPKJICHHOTO TIpUKa3oM MuHHCTEpCTBa 00pa3oBanus u Hayku Poccuiickort deneparuu No
487 or 12.05. 2014 r 3apeructp. MunucrepctBoM toctunuu (per. Ne 33325 or 29.07.2014r.

v 43.02.10 _«Typu3m»,yTBEPKIEHHOTO MPUKa3oM MHUHHCTEPCTBA OOpa3oBaHUS M HAYKH

Poccuiickoii ®@enepanun Ne 474 or 07.05.2014 r., 3apeructpupoBaHHOr0 MHHHCTEPCTBOM
rocturmm (per. Ne 32806 ot 19.06.2014 1)

v 43.02.11 «I'OCTUHHUYHBII CepBUCY, YTBEPXKJIEHHOTO MpHKa3oM MUHHCTEpPCTBa 00pa3oBaHUs U

Hayku Poccuiickonn ®enepaunn  Ne 475 or 07.05.2014 1., 3aperucTpupOBaHHOIO
MunucrepctBoM toctuninu (per. Ne 32876 ot 26.06.2014 r)

v 29.02.06 «lloaurpaduyeckoe NpPOU3BOACTBO» YTBEPXKIEHHOIO NPUKAa30oM MUHHUCTEpCTBA

obpazoBanuss u Hayku Poccuiickoit ®eneparuu Ne 536 ot 15.05 2014 1., 3aperucrtp.
MunucrepctBoM toctutiuu (per. Ne 32963 ot 03.07.2014r.)

v 42.02.02 «M3paTenbckoe JIeno» YTBEPKACHHOTO MPUKa3oM MUHUCTEpCTBA 00pa3oBaHUS U

Hayku Poccuiickoit ®@enepamuu Ne 511 ot 12.05 2014 r., 3apeructp. MuUHHCTEpCTBOM
tocturinu (per. Ne 32678 ot 11.06.2014r.

PekoMenpanmii 1Mo opraHu3alnuy MONyYeHHUs CpeaHero oOmiero oOpa3oBaHHsA B Mpeaenax
OCBOCHHS 00pa30BaTENbHBIX MPOrpaMM CPEIHETo MpogecCHOHAIBHOTO 00pa3oBaHusl Ha Oase
OCHOBHOTO 001miero obpa3zoBaHus ¢ y4eToM TpeboBaHuit denepalbHBIX TOCYIAPCTBEHHBIX
00pa3oBaTeNbHBIX CTAHAAPTOB M TOJy4aeMOW MPO(ECcCCHHd WM CIEHUAIBHOCTH CPEIHETO
npodeccuoHanpHOr0 00pazoBaHus (THCHMO JlemapTamMeHTa TOCyAapCTBEHHOW MOJUTHUKU B
cdepe MOArOTOBKM pabOUYMX KaJgpOB M JIOTIOJIHUTEIHHOTO MPOPECCHOHATBHOTO 00pa3oBaHHS
ot 17.03.2015 Ne 06-259);

[IpumepHOil TporpaMmbl 1O JUCHMIUIMHE, pekoMmeHaoBaHHOU DPI'AY DUPO B kauectBe
MPUMEPHON MPOTpaMMBbl IJI peau3allid OCHOBHON MpodeCcCHOHaIbHOU 00pa3oBaTEIbHOMN
nporpammbl CITO Ha 6a3e OCHOBHOTO 001IEro 00pa3oBaHMs C MOYICHHUEM CPETHETO O0IIero
oOpazoBanust mpotokosn Ne 3 ot 21 uronst 2015 r., per Ne 377 peuensuu ot 23 urons 2015 r.
OI'AY «®UPOy,

[Iporpamm noarotoBku crneunanuctoB cpeanero 3seHa CIIb I'BIIOY AYI'Cl'ull

1.3. Heaun y4eOHOI TUCUUIINHBI:

ConepmaHI/Ie IporpaMmaI «MaTremaTuKka» HaIIpaBJICHO Ha JOCTHUXKCHUC CICAYIOIIUX

neJen:

» oOecrieyeHue CHOPMUPOBAHHOCTA TMPEJACTABICHUNH O COIMAIBHBIX, KYJbTYPHBIX U
HCTOPUYECKHX (DaKTOPaX CTAHOBJICHHSI MATEMAaTUKU;



+ oOecrnieyeHre CPOPMHUPOBAHHOCTH JIOTHUECKOTO, aJTOPUTMHUECKOTO U MAaTEeMaTHYECKOTO
MBILLJICHHUS;

+ oOecnieueHne chOpMUPOBAHHOCTH YMEHHUH MPUMEHATh NOJIYUYEHHbIE 3HAHUS NIPU PEIICHUU
pa3IM4HBIX 33]a4;

» oOecrnieueHue C(HOPMHUPOBAHHOCTU INPEACTABICHUH O MaTeMaTHKe Kak 4acTH
0011eUeI0BEYECKOM KYJIbTYpbl, YHUBEPCAIBHOM SI3bIKE€ HAYKH, TO3BOJISIOLIEM OMHCHIBATh
U U3y4aThb PEAIbHBIE IPOLECCHI U SIBJICHMUS.

*  c(opMHPOBAHHOCTH MPEACTABIECHUN O MaTeMaTHUKE KaK 4aCTU MUPOBOU KYJBTYphl U O
MecTeé MaTeMaTHKH B COBPEMEHHOM NMBMJIM3AallMM, O CI0CO0ax OIMCaHMs Ha
MaTEMaTHYECKOM SI3bIKE SIBJICHUH PEAIbHOTO MUPA;

*  c(hOPMHUPOBAHHOCTH TPEJCTABICHU O MAaTEeMAaTHYECKUX MOHATHAX KaK O Ba)KHEHIINX
MaTEMaTHYECKUX MOJEIAX, MMO3BOJISIONIMX ONKCHIBATh M HM3y4aTh pa3HbIE MPOLECCHl U
SABJICHWSI; IIOHUMAaHHE BO3MOYKHOCTH aKCMOMAaTHMYECKOIO ITOCTPOCHHSI MAaTEMAaTHYECKHUX
TEOPHUIA;

*  BJAJACHHE METOJAMHM JIOKA3aTEIbCTB M AJTOPUTMOB PELICHUS; YMEHHE UX IPUMEHSATH,
IIPOBOJUTH JOKA3aTEJIbHBIE PACCYKIECHUS B XOJI€ PELICHU 3a/1a4;

* BJIAJCHUE CTAHJAPTHBIMM IPUEMAaMH PELICHHS PAaLUOHAIBHBIX W HUPPALHMOHAJIBHBIX,
IIOKA3aTeNIbHBIX, CTEICHHBIX, TPUTOHOMETPUYECKUX YPAaBHEHMM M HEPABEHCTB, HX
CUCTEM; HMCIIOJIb30BaHHE FOTOBBIX KOMIIBIOTEPHBIX IPOTpamMM, B TOM YHCIIE I ITOMCKA
IIyTH PELIEHUS U WUIFOCTPALMK PEUICHUS] YPABHEHUN U HEPABEHCTB;

*  c(hOpPMHUPOBAHHOCTb MpPEJCTaBICHUNA 00 OCHOBHBIX MOHATUSX, HAEIX M MeEToJax
MaTEMaTHYECKOTO aHAJIN3a;

* BJAJACHUE OCHOBHBIMHM IOHATUSMH O IUIOCKHUX U IPOCTPAHCTBEHHBIX TI'€OMETPUYECKUX
¢urypax, MX OCHOBHBIX CBOMCTBaX; C(OPMHUPOBAHHOCTb YMEHHsI pAacIO3HaBaTh Ha
YepTekax, MOJCNSX W B pealbHOM MHpE TeOMEeTpUYecKrne (QUrypsl; NpUMEHEHHE
U3yUYEHHBIX CBOMCTB reoMeTpuuecKux (puryp u GopmMyin Ais perieHus TeoMEeTpUYECKUX
3a/1a4 ¥ 3aJa4 C MPAKTUYECKUM COJIEpKaHUEM;

* c(hOpMHUPOBAHHOCTb  MPEJACTABIEHUH O TMpoleccax U  SBICHHUIX, HMEIOIIUX
BEPOSITHOCTHBIM XapakTep, O CTaTUCTUYECKUX 3aKOHOMEPHOCTAX B pEaJbHOM MHpe, 00
OCHOBHBIX TIOHATHSX OJJIEMEHTApHOW TEOPUU BEPOSTHOCTEH; YMEHUH HAXOIUTh U
OLIEHUBAaTh BEPOSATHOCTH HACTYIUICHHs] COOBITUH B MNPOCTEHIIMX MPAKTHUYECKHX
CUTyalUsAX U OCHOBHBIE XapAaKTEPUCTUKH CIIyYaiHbIX BEJIUYMH;

*  BJIAJICHUE HAaBBIKAMH HCIIOIb30BAHUS FOTOBBIX KOMIIBIOTEPHBIX IIPOTPaMM IIPU PELICHUH
3aj1ad4.

2. O0mas xapakTepucTuKa y4eOHOM IUCHUIINHBI

Juctumnuaa MaTteMaTuka OTHOCUTCS K TIPEIMETHOM 00JIacTH MaTeMaTHka U MHPOpMaTHKa

Hdnsa  TIHICC3 TeXHOJIOrMYeCKOro U COLMaIbHO-3KOHOMUYECKOro MpodumiIsl IHUCHUIUIMHA
SABIISIETCS IPODUITHHOM.

Marematnka siBasieTcss  (yHIAAaMEHTAJIBbHOW  0O0mmeo0pa3oBaTebHON  JAUCIHUIUIMHONW — CO
CIIOXKHBIIMMCS YCTOWYMBBIM ~COACPKAHMEM H OOIMMH TPEeOOBaHHMSIMH K TMOJITOTOBKE
o0ydJaronuxcsi.

DTO BBIpaKaeTCs B COACPNKAHUHM OOYYECHMS, KOJMYECTBE YACOB, BBIICISEMBIX HA W3YUYCHHE
OTJICTBHBIX TEM IMPOTrPaMMBI, TIyOWHE WX OCBOCHHS CTYJACHTaMH, OOBEME U XapakTepe
MPAKTHYECKUX 3aHSATUH, BUIaX BHEAYJUTOPHON CaMOCTOSITENILHON pabOThI CTYIEHTOB.

OO01mue e/ U3yICHHUS MaTeMaTHKH TPATUIIMOHHO PEATH3YIOTCS B YETHIPEX HAIPABICHUSX:

1) obmee mpencraBieHne 00 UACSIX U METOJaX MAaTEMATHKH;

2) WHTEJUIEKTyalbHOE Pa3BUTHE;

3) oBnaseHHEe HEOOXOIMMBIMU KOHKPETHBIMU 3HAHUSIMU U YMEHUSIMU;

4) BocHUTaTEIHLHOE BO3JCHCTBHE.

[Tpodunuzanus meneit MaTeMaTHUECKOro 00pa30BaHUs OTpakaeTcsi Ha BHIOOpE MPUOPUTETOB B
OpraHM3alk y4YeOHOW JeATeNbHOCTH oOydJaromuxcs. JIJIS TEXHOJIOTHYECKOTO, COIHAIBLHO-
HSKOHOMHUYECKOTO Tmpoduieil mpodeccHoHANBHOTO 00pa30BaHHUS BHIOOP IeJe cMelaercs B
MparMaTHYeCKOM HAlpaBJICHHUH, MPETyCMATPUBAIONIEM YCHWICHHWE M PACIIUPEHHUE TPHUKIIATHOTO



XapakTepa M3y4eHUs1 MaTeMaTHKH, IPEUMYIIECTBEHHONH OpHEHTAllUK Ha aITOPUTMUYECKUN CTUIIb
IO3HABaTEIbLHOMN NEITEILHOCTH.

W3yueHne MaTeMaTUKd Kak MpoQmIbHON 0011e00pa3oBaTebHON y4eOHON JUCIMILIMHEI,
YUUTHIBAIONIEH  crenuduKy  OcBamBaeMBIX  cTyAeHTamu win  creruansHoctH — CIIO,
o0ecrieunBaeTcs:

* BBIOOPOM PA3ITUYHBIX ITOAXO0B K BBEJICHHIO OCHOBHBIX ITOHSTHH;
* ¢popMHpOBaHHEM CHUCTEMbl y4eOHBIX 3aJaHuii, oOecrneynBarOmUX  APPEKTUBHOE
OCYIIIECTBIICHUE BEIOPAHHBIX IIETIEBBIX YCTAHOBOK;
+ oforamieHreM CHeKTpa cTuiel yuyeOHOW AEATeNbHOCTH 3a CUET COTIACOBAHUS C BEILyIIUMHU
NeSITeIbHOCTHBIMH XapaKTePUCTHKAMU BRIOPAHHOW CTIICIMAIBHOCTH.
.
[IpodunpHas cocTaBisroas OTpaXKaeTcsi B TPEOOBAHUSIX K TTOATOTOBKE 00YJArOITUXCST
B YacCTH:

* oOmel cucTeMbl 3HAHWH:  cofep)KaTelbHbIE  NPUMEPHl  HUCHOJIH30BAHUS
MaTeMaTU4YeCKUX HJIeH U METO/I0B B MPO(EeCCHOHATILHOM IS TEIbHOCTH;

* YMEHHUH: pa3Iuuue B YpOBHE TpeOOBaHMHA K CIIOKHOCTH IPUMEHSIEMbIX
aJITOPUTMOB;

* MPAKTUYECKOTO  KCIOJB30BaHMA  NPUOOPETEHHBIX  3HAHUM W YMEHMIA:
WHAMBHUIYaJIbHOTO Y4YEOHOTO OIbITa B IMOCTPOCHHUU MaTeMaTUYECKUX MOJeleH,
BBITIOJTHEHUH UCCIIEI0BATENIBCKUX IIPOEKTOB.

Takum o0pa3zoM, peanuzalMs COAEpKaHUS Y4eOHOW JUCHMIUIMHBI OpUEHTHPYET Ha
MPUOPUTETHYIO POJIb MPOLIECCYATBHBIX XapaKTePUCTUK Yy4eOHOM paboThl, 3aBUCALINX OT Mpoduis
npoeCCHOHAIBHOTO  00pa3oBaHUs, TMOJNyYEHHs OMbITa HCIOJB30BAaHUS MaTEeMaTHKHd B
COJIep’KaTeNbHBIX U TPO(ECCHOHATBbHO 3HAYMMBIX CHUTYyalMsIX MO CpaBHEHHIO C (hopmaiibHO-
YPOBHEBBIMH Pe3yJIbTATUBHBIMU XapAKTEPUCTUKAMHU O0YUCHUSI.

Conepxanue y4eOHOM JUCLUMIUIMHBI pa3pabOTaHO B  COOTBETCTBMM C  OCHOBHBIMHU
COJIepKaTeIbHBIMU JINHUSAMU 00yUeHUsI MaTeMaTHKe:

+ anreOpanyeckas JIMHUS, BKJIIOYAIOIAs CHCTEMAaTU3AlMIO CBEJIECHHH O YHCIax; M3-y4eHHUe
HOBBIX M 0000IlleHHE paHee M3yUEHHBIX olepaluii (Bo3BeIeHHE B CTENEHb, M3BJICUCHUE
KOpHS, JiorapuMupoBaHHe, CUHYC, KOCUHYC, TAHI€HC, KOTAHI'€HC U OOpaTHbIE K HUM);
U3y4Y€HHE HOBBIX BHUJOB YHCIOBBIX BBIpaXEHHUH U (DOpPMYyJ; COBEPIICHCTBOBAHUE
NPaKTUYECKUX  HAaBBIKOB W BBIYMCIMTENBHON  KYJBTYpbl,  pacUIUpeHHe U
COBEpILEHCTBOBAHKE aJIredpanyeckoro ammnapara, ¢(pOpMUPOBAHHOTO B OCHOBHOM IIKOJIE,
U €ro MPUMEHEHHE K PELICHUI0 MaTeMaTHUECKUX U MPUKIATHBIX 3a1a4;

* TEOPETHKO-(PYHKIIMOHAJIbHAS JIMHUS, BKIIOYAIOL[As CHUCTEMAaTH3allMi0 W pacllUpeHHe
CBEICHUI O (YHKUUAX, COBEPIICHCTBOBAHUE TIpadUUECKUX YMEHHI; 3HAKOMCTBO C
OCHOBHBIMHM HJESIMM M METOJJaMH MaTeMaTHYeCKOro aHajau3a B 0o0beMe, MO3BOJIAIOIIEM
UCCIIeIOBaTh dJ€MEHTapHble (YHKIMM W pellaTh NpOCTEHIINE TeOMETpHUYECKHe,
buznyeckue U Ipyrue NpukiajHble 3a1a4u;

* JIMHUS ypaBHEHMH M HEpPaBEHCTB, OCHOBAaHHAas Ha IIOCTPOCHHHM U HCCIECIOBAHUU
MaTeMaTHYeCKUX MOJEJEH, MepeceKaromascs ¢ aiareOpauyeckol M TEOpPETHKO-
(YHKIMOHANBHON JHHUSAMHU M BKIIIOYAIONIAs PAa3BUTHE U COBEPIICHCTBOBAHUE TEXHUKHU
anredpandyeckux MpeoOpa3oBaHUN JJisi peUIeHHs] YpaBHEHUH, HEPAaBEHCTB M CHUCTEM;
(dopMHpOBaHUE CIIOCOOHOCTH CTPOUTh M HCCIIEAOBAaTh MPOCTEHUIINE MaTeMaTHYecKHhe
MOJIEIM TpU pPELIEHUH TNPUKIAAHBIX 3a4ad, 3a7ad W3 CMEXKHBIX M CHEUHaJIbHBIX
JMCLUIUINH;

* TreoMeTpUyecKas JHMHMS, BKIIIOYAIOLIAsl HArjsAHbIE MPEICTABIECHUS O IMPOCTPAHCTBEHHBIX
¢urypax M u3yuyeHHEe HUX CBOWCTB, (OPMHPOBAHHWE M PA3BUTUE MPOCTPAHCTBEHHOIO
BOOOpa)KEHUS, pa3BUTHE CIOCOOOB T'€OMETPUYECKUX M3MEPEHUH, KOOPAWHATHOTO U
BEKTOPHOT'O METO/I0B JIJIs pEIIEHHUs] MAaTEMaTUYEeCKUX M MPUKIIAJIHBIX 33/1a4;



¢ CTOXAaCTHUYCCKas JIMHUA, OCHOBAHHAA HA pa3BUTUU KOM6I/IHaTOpHLIX yMeHHfI, HpeI[CTaBHeHI/Iﬁ
0 BEPOATHOCTHO-CTATUCTHYCCKUX 3aKOHOMEPHOCTAX OKPYKAIOIIETO MHpPaA.

3. MecTo yueOHOI JTUCHUILUINHBI B y4e0HOM ILIaHe

B yue6nbix mnanax [MIICC3 gucruminHa BXOIUT B COCTaB 001Ie00pa3oBaTeIbHOTO Y4eOHOTO
1ukiia. @OpMUPYETCst B COCTaBE OOIIMX TUCIIUTLIUH.

O0bem y4eOHOM TUCHHUILVIMHBI B y4e0OHOM IVIaHe ¥ BUABI Y4eOHOiIl padoThl

Bun yueOHoii padoThl Obnem uacos/
3a4YeTHBIX e/l
MaxkcumajbHas yyeOHasi HATpy3Ka (Bcero) 351/9,75
Oo6s13aTesIbHAsI ayIUTOPHAsA yueOHas Harpy3Ka (Bcero) 234/6,5
TOM YHCJIE:
TEOPETUYECKUE 3aHATUS 143
MPaKTUYECKUE 3aHATUS 80
CamocrosiTesibHasi padoTa o0yuarouierocs (Bcero) 117

IIpomexyTouHnass arrectanusi B popme 3K3aMeHa BO 2 cemecTpe







4. Pe3ybTaThbl OCBOCHHS Y4€0OHO JUCHUIINHBI
OCBOCHI/IC COACPIKaHUA yqe6H0171 AUCIIUITIINHBI OGGCHG‘-II/IBaCT AOCTHKXCHUC CTYACHTAMU
CIIEIYIOIINX pe3y1bmamog:

JIUYHOCHHBIX:
1. chopMHUPOBAaHHOCTH TMPEACTABICHUI O MaTeMaTHKE KaK YHHUBEPCAIBHOM SI3bIKE HAyKH,
CpEJICTBE MOJICIIMPOBAHMUSI SIBJICHUN U MPOILIECCOB, UAEIX U METO/aX MaTeMaTUKH;

2. TOHMMaHME  3HAYMMOCTHM  MaTeMaTHKU Il HAy4YHO-TEXHHYECKOro  Iporpecca,
c(OPMHUPOBAHHOCTh OTHOIICHHWS K MaTeMaTHKe Kak K 4YacTh OOIIeUeI0BEUECKOM
KyJbTypbl U€pe3 3HAaKOMCTBO C HCTOPUEH pa3BUTUS MaTEMAaTUKH, 3BOJIOLUEH
MaTEeMaTHYeCKUX HCH;

3. pa3BUTHE JOTHYECKOTO MBIIIJICHHS, IPOCTPAHCTBEHHOIO BOOOpaXKEHHsI, aJITOPUTMHUECKOMN
KyJIBTYpbl, KPUTUYHOCTH MBIIUIEHUS Ha YpOBHE, HEOOXoAMMOM Juist Oynymieit
npoecCHOHANBHOM  JIeATENBbHOCTH, TUISt POAOKEHUS o0Opa3oBaHUs u
caMo00pa3oBaHus;

4. oBnajeHHE MaTEeMaTUYECKUMHU 3HAHHUAMU U YMEHMSIMH, HEOOXOJUMBIMHU B IOBCEIHEBHOU
JKU3HHU, JUISI OCBOEHHUS CMEXHBIX €CTeCTBEHHO-HAyYHBIX AUCHUIUIMH M JUCIHILTUH
MPO(ECCHOHATIBHOTO ITUKJIA, IS MOy4YeHUs 00pa3oBaHus B 00JIACTAX, HE TPEOYIOIINX
yri1yOJIeHHON MaTeMaTHu4ecKoi MOATrOTOBKY;

5. TOTOBHOCTH U CIIOCOOHOCTh K 00pa3oBaHHIO, B TOM 4YHCIE C€amMOOOpa30BaHUIO, Ha
IPOTSKEHUHM BCEH KU3HM; CO3HATEIbHOE OTHOLIEHHE K HENpPEepPhIBHOMY OOPa30BaHMIO
KaK yCIIOBHIO YCIIEUIHOM NpodecCHoHaIbHON U O0IECTBEHHOM esITeIbHOCTH;

6. TOTOBHOCTh M CIOCOOHOCTh K CaMOCTOSITEIbHOM TBOPYECKOM M  OTBETCTBEHHOM
JIESITENIbHOCTH;

7. TOTOBHOCTh K KOJUIGKTUBHOW paboTe, COTPYIHHYECTBY CO CBEpCTHHKAaMH B
o0pa3oBaTenbHON, OOLIECTBEHHO MOJIE3HOHM, yueOHO-UCCIIeI0BATENBCKOM, MPOSKTHOW U
JIPYTUX BUOaX AESITeIbHOCTH;

8. oTHomIeHHEe K MpodeccHoHaNbHON NEeATENbHOCTH KaK BO3MOXHOCTH Y4YacTHsl B PELICHUH
JIMYHBIX, OOIIECTBEHHBIX, TOCYIAPCTBEHHBIX, OOLICHAIIMOHAIBHBIX MTPOOJIEM;

MemanpeomMenuuix:

l. yMeHHE CaMOCTOATENBHO ONpPEACNATh IETH JEATEIbHOCTH W  COCTAaBJATH  IUIAHBI
JEeSITeIbHOCTH; CaMOCTOSITENIBHO OCYILECTBIIATh, KOHTPOJIUPOBATh U KOPPEKTUPOBATH
JIeATeNIbHOCTD; MCHOJIb30BaTh BCE BO3MOXKHBIE PECYPCHI ISl TOCTYKEHHS TTOCTaBICHHBIX
Heneil W peanu3alMy IUIAHOB JESATEIBHOCTH; BBIOMpATh YCIEIIHbIE CTPATETUd B
Pa3IUYHBIX CUTYaIUIX;

2. yMeHHE TPOAYKTHBHO OOWIAThCS ¥ B3aMMOJICHCTBOBATH B TIPOLECCE COBMECTHOMN
JeATENIFHOCTH, YYUTHIBATh TMO3MLIUHU JPYTHX YYaCTHUKOB JESTEIBHOCTH, 3(dekTHBHO
paspemiaTh KOHMIUKTHI;

3. BiIajeHWE HaBBIKAMU IIO3HABATENBHOH, Y4EOHO-MCCIENOBATEIbCKOH W MPOEKTHOMH
NEeSITeIbHOCTH, HABBIKAMU pa3pelieHus NpoOJjeM; CIIOCOOHOCTh M TOTOBHOCTH K
CaMOCTOSITEJIbHOMY TOMCKY METOJOB pEIIeHUs MPAKTUYECKUX 3a7ad, MNPUMEHCHHIO
Pa3IMIHBIX METOOB TIO3HAHUS;

4. TOTOBHOCTh M CHOCOOHOCTH K CaMOCTOSTENbHOW HH(POPMALMOHHO-TIO3HABATEIBHOM
NEeSTeIbHOCTH, BKIIOYAas YMEHHE OpPHUEHTHPOBATHCS B  PA3JIMYHBIX HCTOYHHUKAX
uH(pOopManny, KPUTHIECKH OLICHUBATh U HHTEPIPETUPOBATh HH(POPMAIIUIO, TTOTy4aeMyIo
U3 PAa3TUYHBIX HCTOYHHKOB;

5. BlajgeHUE S3BIKOBBIMU CPEJCTBAMH: YMEHHE SCHO, JIOTUYHO W TOYHO M3JIaraTh CBOIO TOYKY
3pPEHUS], UCTIONIL30BATh aJIeKBATHBIC SI3BIKOBBIE CPEICTBA;

6. BIaJcHUE HaBBIKAMH ITO3HABATEIFHON peIeKcHu Kak OCO3HAHMS COBEPIIACMBIX NEHCTBHIA
U MBICIIMTENBHBIX MPOIECCOB, UX PE3yJIbTATOB U OCHOBAHWH, TPAHMIl CBOETO 3HAHHS M
HE3HaHUsI, HOBBIX ITO3HABATEJbHBIX 3a/1a4 ¥ CPEACTB IS UX JTOCTHKEHHS;

7. UeNeyCTpEMIIEHHOCTh B TIOMCKAX WM MPHHATHH PEIICHUH, cOOOpa3uTebHOCTh U MHTYHIIHUS,
Pa3BUTOCTb MPOCTPAHCTBEHHBIX NPEACTABICHUH; CIIOCOOHOCTh BOCIPUHUMATH KPacoTy U
TapMOHUIO MHpAa;






1.

npeomemuuix:
c(OpPMUPOBAHHOCTh MPEJCTaBICHU O MaTeMaTHKe KaK 4YacTh MHPOBOM KyJNbTYyphl U
MECTe MaTeMaTHKU B COBPEMEHHOW NMBWIM3AlMM, CHOcOo0aX OMHCAHUS SBICHHUN
peaIbHOro MUpa Ha MAaTEMaTHYECKOM SI3bIKE;
c(OPMHPOBAHHOCTh MPEICTABICHUNA O MAaTEMAaTUYECKUX TNOHATHAX KaK BaKHEHIINX
MaTeMaTUYECKUX MOJEIAX, MO3BOJIIONIMX OMHUCHIBaTh M M3y4yaTh pPa3HbIE IMPOLECCHl U
SIBJICHUS; TIOHMMAaHUE BO3MOXXHOCTH AKCHOMATHYECKOI'O ITOCTPOCHHS MAaTEeMAaTHYECKHX
TEOPHUH;
. BJIAJICHUE METOJAMH JI0Ka3aTeIbCTB U AJTOPUTMOB PEIICHUS, YMEHHUE HUX HPUMEHSTH,
MIPOBOJIUTH JTOKA3aTEJIbHBIE PACCYKICHUS B XO/I€ PELICHUS 33]1a4;
BJIAJICHUE CTAHJAPTHBIMM IIPUEMAMHU PpELICHUS PAalHOHAIBHBIX WM HWPPALHOHAIBHBIX,
ITOKa3aTeNIbHBIX, CTENIEHHBIX, TPUTOHOMETPUYECKUX YPABHEHUN U HEPABEHCTB, X CHUCTEM;
WCIIOJIb30BaHUE TOTOBBIX KOMIBIOTEPHBIX MPOrpaMM, B TOM 4YHUCIE JiS TOHWCKA IyTH
peuIeHus ¥ WUIIOCTPALUY PENIEHUS] YPaBHEHUI 1 HEPABEHCTB;
. C(OPMHPOBAHHOCTH MPEACTABICHNI 00 OCHOBHBIX MOHATHIX MaTeMaTHYECKOTO aHAIIN3a U
UX CBOWCTBaX, BIAJEGHHE yMEHHUEM  XapakTepU30BaTh  TOBEACHUE  (DYHKIHIA,
WCIIOJIb30BAaHUE MOTYUYEHHBIX 3HAHUH JI OTMCAHUs U aHAJIN3a PEAIbHBIX 3aBUCUMOCTE;
BJIAJICHUE OCHOBHBIMHU IOHATUSMH O IUIOCKMX M IPOCTPAaHCTBEHHBIX I'€OMETPUYECKUX
¢durypax, HMX OCHOBHBIX CBOMCTBaX; C(OpPMUPOBAHHOCTb YMEHMSI pPaclO3HaBaTh
reoMeTpuueckue (Urypbl Ha 4YepTexkax, MOJENSIX U B PEaTbHOM MHpE; MPUMEHEHHE
W3YYEHHBIX CBONCTB reoMeTpuuecKkux (Guryp u (Gopmys JUisl pelieHus: Te€OMEeTpUYECKUX
3a/1a4 ¥ 3a]a4 C PAKTUYECKUM COJIECpKAHUEM;
c(OPMHPOBAHHOCTH MPEACTABICHUN O MPOLECCAX U SBJICHUSIX, UMEIOIIUX BEPOSATHOCTHBIN
XapakKTep, CTaTUCTUYECKUX 3aKOHOMEPHOCTSAX B PEAJbHOM MHUPE, OCHOBHBIX MOHSATHUSAX
3JIEMEHTAPHOW TEOPUH BEPOATHOCTEH; YMEHMH HAXOAUTh M OIIEHWBATh BEPOSITHOCTH
HACTYIUICHHSI COOBITUA B MPOCTEHIIMX MPAKTHUYECKUX CHUTyallusiX M OCHOBHBIC
XapaKTEPUCTUKHN CITyYalHbIX BEJINYNH;
. BJIAJICHUE HABBIKAMHU HCIIOJIb30BAHMS TOTOBBIX KOMIIBIOTEPHBIX IIPOrPaMM IPU PELICHUH
3a/1ay.

"MaremaTuka'" (BKJIIOYas ajredpy M Hayajla MATEeMaTHYeCKOr0 aHaJmM3a,
reomeTrpuio) (yriry0JieHHbI YPOBeHb) - TPeOOBaHMS K NpPeIMETHbIM pe3yJbTaTaM
OCBOEHHSI YIJIy0JIeHHOT0 Kypca MaTeMATHMKH JO/LKHbI BKJIOYATH TpeOOBaHHSA K
pe3yJibTaTaM OCBOEHHUsI 0230BOr0 Kypca M JONOJHUTEIBHO OTPAXKATh:

(B pea. Ilpukaza Munoopuayku Poccun ot 29.06.2017 N 613)

1) cdopmMHpOBaHHOCTh MPEACTABICHUH O HEOOXOJUMOCTH [10Ka3aTeIbCTB IpPHU
000CHOBAaHMH MAaTEeMaTHUYECKUX YTBEPXKIEHUH M pOJM AaKCUOMAaTUKU B IPOBEIECHUU
JIelyKTUBHBIX PACCYKICHUH;

2) chOopMHUPOBAHHOCTh MOHATUIHOIO ammapara MO OCHOBHBIM pasjeiaM Kypca
MaTeMaTUKH; 3HAHUI OCHOBHBIX TeopeM, (OpMysl U yMEHHsS HMX HPUMEHATH; YMEHHS
JIOKa3bIBaTh TEOPEMBI M HAXOAUTh HECTAHIapPTHBIE CIIOCOOBI PELICHHUs 3ajay;

3) chopMHUpPOBAHHOCT, YMEHUN MOJEITUPOBATH PEATBbHBIC CUTYalllH, HCCIIEIOBAThH
MIOCTPOEHHBIE MOJIENIN, HHTEPIIPETUPOBATH MOJYUYECHHBIN PE3YNIbTAT;

4) chopMHpPOBAHHOCTh NPEACTABICHUH 00 OCHOBHBIX MOHATHUAX MaTE€MaTHYECKOIO
aHaJIM3a W MX CBOWCTBAx, BIAJCHHE YMEHHEM XapaKTepu30BaTh IOBEIEHUE (QYHKIMMH,
UCIIOJI30BAHUE MTOJIYYCHHBIX 3HAHWM IJI OIIMCAHUA U aHAJIM3a PEAJIbHBIX 3aBUCUMOCTEH;

5) BnajicHHe YMEHUSIMU COCTABIICHUS BEPOSITHOCTHBIX MOJIENEH 10 YCIOBUIO 3a/1a4l U
BBIYHMCIICHHS] BEPOSITHOCTH HACTYIUICHHS COOBITHIA, B TOM YHCIIE C IPUMEHEHHUEM (OpMYyT
KOMOMHATOPUKH W OCHOBHBIX TEOPEM TEOPUU BEPOSTHOCTEH; MCCIEIOBAHUS CIy4YailHBIX
BEJINYMH 110 UX PACTIPEICICHUIO.



5. Coaep:xanue yueOHOM IUCHUIINHBI

Bsenenue

MaTCMaTI/IKa B HaYKe, TEXHUKE, OSKOHOMMUKCE, I/IH(l)OpMaIII/IOHHI)IX TCXHOJIOTUAX H
MpakTU4YeCKOoM aestenbHOCTU. llenu W 3agaunM M3ydyeHUs MaTeMaTHUKW TpPU OCBOCHUHU
cuenuanbaocter CIIO.

AJIT'EBPA
Pazeumue nonsamus o uucne

Lenble u panmoHaIbHbIE YKcia. JleficTBUTeNnbHbIe Yuca. [IpubnusicenHvle blUUCIeHUsL.
Komnnekchule uucna.

Kopnu, cmenenu u nocapugmoi

Kopuu n crenenn. KopHu HaTypasJbHOHM CTENEHU M3 4YHMCla U UX cBoiicTBa. CTeneHu ¢
palMOHaIbHBIMU  IOKa3aTesssMM, HX cBoWcTtBa. CrenmeHu ¢ JAEWCTBUTENBHBIMU
nokazarensiMu. Ceoticmea cmenenu ¢ 0elUcmeumenbHbiM HOKA3ameiem.

Jlorapudm. Jlorapudgm gyucaa. OcHOBHOE JoTapu(hMHIESCKOE TOXKIECTBO. JlecsaTruanbie
u HarypanbHble sorapudmel. [IpaBuna neiictBuii ¢ norapupmamu. Ilepexonm k HOBOMY
OCHOBAHMIO.

IIpeoOpa3oBanne ajqredpanyecknx Boipaxenmii. [I[peobpazoBanue pallnoHaIbHBIX,

UPPaIMOHATIBHBIX CTETIEHHBIX, MOKA3aTEIbHBIX U JIOTapU(MUIECKUX BBIPAKCHUH.

Ilpakmuueckue 3anamusn

ApudpmeTrnueckue AEHCTBHS HAJ 4YHUCIAMH, HAXOXKACHUE HPUOJIMKEHHBIX 3HAYEHUM
BEJIMYMH U TOTPEUIHOCTEH BBIYUCICHUHN (aOCOMIOTHOM M OTHOCHUTENBHOM), CpaBHEHHE
YHCIIOBBIX BBIPAXKCHHH.

Brruncnenue u cpaBHEHUE KOpHEW. BbINoIHEHNE pacyeToB ¢ paJuKaIaMH.

Pemenne wuwppanuoHansHBIX ypaBHeHMH. HaxoxkneHwe 3Ha4YeHMI CTENEHEW ¢
paunoHaJdbHBIMHM MoKa3aTensiMu. CpaBHeHue creneHeil. IIpeoOpa3oBaHus BbIpaKEHUH,
COJIepXKalIMX CTENEeHU. PellleHne nokas3aTenbHbIX ypaBHEHHUH.

Pemenne npuknaaHeIxX 3a1ad.

Haxoxxnenune 3HaueHWi Jorapudma Mo MPOU3BOJIRHOMY OCHOBaHHIO. Ilepexom ot
OJTHOTO  OCHOBaHUS K JpyroMy. BbluMcieHue M cpaBHEHHME  Jlorapu(MoB.
JlorapudmupoBanre v MOTCHIIMPOBAHKUE BHIPAKEHUH.

[TpubnnkeHHbIe BEIYUCIECHHS U PELICHUS IPUKIaIHBIX 3a/1a4.

Pemenue norapupmMuueckux ypaBHEHHUH.

OCHOBbI TPUTTOHOMETPUUN

OCHOBHBIE TTOHATHSA

Panuannas wmepa yria. BpamarensHoe aBmkeHue. CHHYC, KOCHHYC, TaHTE€HC H
KOTaHT€HC YHCTa.

OcHOBHBIC TPUTOHOMCTPUUICCKHUEC TOKACCTBA

®opMmyisl ipuBeaeHus. PopMyiisl ciaoxxeHus. Popmyiisl yaBoeHuss Popmyivi
NON0BUHHO20 Y2/id.

[IpeoOpa3oBaHus MPOCTEHIINX TPUTOHOMETPUUECKUX BBIPAKECHUN

ITpeoOpazoBanue CyMMBbl TPUTOHOMETPUUECKUX (DYHKIMI B TPOU3BEACHUE U



MIPOU3BENICHUS B CYMMY. Buipasicenue mpueconomempuyeckux hyHKyull uepes maueenc
NOJIOBUHHO20 ap2yMeHma.

TpI/IFOHOMeTpI/IquKI/Ie YpaBHCHUA U HCPABCHCTBA

[Tpocreiiline TPUrOHOMETPUUYECKUE YpaBHEHMA. [Ipocmetiwiue mpuecoHoMempuyecKue
Hepasencmaa.

OOpaTHble TPUTOHOMETPHYECKHEe (PYHKIUH. APKCUHYC, ApKKOCUHYC, apKTAHI'€HC.

Ilpakmuueckue 3anamusn

PannaHHBI METON U3MEPEHMS YTIIOB BPAILIEHHS U CBSI3b C IPagyCHON Mepoi. OCHOBHBIE

TPUTOHOMETPUYECKHE TOXKAECTBA, (POPMYIIBI CIOKEHUS, YABOCHHS, IPeoOpa3oBaHue

CYMMBI TPUTOHOMETPUYECKUX (PYHKIUI B IPOU3BECHUE, IPeoOpa3oBaHKe

MIPOM3BEACHUS TPUTOHOMETpUIECKUX (pyHKIMIA B cymmy. [Ipocteiimme

TPUTOHOMETPUUYECKNE YPABHEHUS U HEPABEHCTBA.

OOpatHbie TPUTOHOMETpUYECKHE (DYHKIIMU: apKCUHYC, apKKOCHHYC, apKTaHTeHC.

@OyHKIMU, UX CBONCTBA U rpaQUKu

@®yukuuu. OOmacTe ompeAeneHUs W MHOXKECTBO 3HaueHWi; rpaduk QyHKIUH,
nocTpoeHue rpagukoB GyHKIHHI, 3aJaHHBIX PA3TUIHBIMU CITIOCOOAMH.

CeoiictBa (QyHKHMU. MOHOTOHHOCTb, YETHOCTb, HEYETHOCTh, OTIPAHUYEHHOCTb,
nepuoauaHOCTh. [IpoMexyTku Bo3pacTaHusi W yObIBaHWs, HawOoOJbIIee W HAMMEHBIIIEEe
3HAUYEHUS, TOUKH dKcTpemyMa. ['paduyeckas uaTtepnperanus. [Ipumepsl GyHKIIMOHATBEHBIX
3aBUCUMOCTEH B pEaJbHBIX TNpoIeccax W SBICHHUAX. ApH(METHYECKHE OIEeparui Haj
(GyHKIUAMMU.

Crnoxnas pyHkums (komnosuuus). [lonsmue o Henpepvlnocmu yHKYUU.
OopatHble pynkuun. Odacmos onpedenerus u 0061acme 3HAYEeHUl
obpammuou ¢pyuxkyuu. I pagpux odpamnou hynxyuu.

CrenenHble, mOKa3aTelbHbIE, TorapupMUIecKue u
TPUTOHOMETPHUYECKHE (DYHKITHH.
OOGpatHbIe TPUTOHOMETpUUECKHUE QYHKITUN

Omnpenenenus GpyHKIUH, ©X CBOMCTBA U TPadUKH.

[TpeoOpasoBanus rpadukoB. [lapamnenbHBIN MEPEHOC, CUMMETPHSI OTHOCUTEIBHO OCei
KOOPAMHAT U CUMMETpPHUS OTHOCUTEJIBHO Hauyaja KOOPAWHAT, CUMMETPHUsI OTHOCHUTEIBHO
IPSIMOM Y = X, PACTSKEHUE U CIKAaTUE BAOJb OCEH KOOPANHAT.

Ilpakmuueckue 3anamus

[Tpumepsl 3aBUCUMOCTEN MEXIY NEPEMEHHBIMU B PEAIBHBIX INPOLECCAX U3 CMEXKHBIX
mucuuiuinH.  Onpenenenve ¢yHkuui. Iloctpoenne u  ureHue TpapukoB (QYHKUIHUH.
UccnenoBanue ¢ynkuuu. CBoilcTBa JIMHEWHOHN, KBaJApaTHYHOHM, KyCOUHO-TMHEHHOW U
npoOHo-nuHeHON (yHKimil. HenpepeiBHble u nepuonuueckue Qynkuuu. CBoiicTBa H
rpa¢uku CMHyca, KOCHHYCa, TaHTeHca U KoTaHreHca. OOpaTHbie QyHKIUUA U UX TpaduKH.
Ob6patHpie  Tpuronomerpuueckue ¢yHkuuu. IlpeoOpazoBanus rpaduxa QyHKIUH.
I"apmonunueckue konedanus. [Ipuknaanele 3agaun.

[Toka3arenbHble, JOrapupMUUECKIE, TPUTOHOMETPUYECKHUE YPABHEHUS U HEpABEHCMEA.

HAYAJIA MATEMATHUYECKOI'O AHAJIM3A

IocnenoBareabHocTH. CriocoObl 3a/1aHKS U CBOMCTBA YUCIOBBIX

MIOCJIE0BATEIBHOCTEN.
Ionamue o npedene nocnedosamenvnocmu. Cywecmeosanue npeoena MOHOMOHHOU
ocpanuyenHou nocnedosamenvrHocmu. CyMMUPOBaHHUE MOCIEI0BATENBHOCTENH. beckoHeuHO
yObIBaroIasi FeOMETpUYEcKasi MPOTrPecCcHsi U ee CyMMa.

IIpousBoanas. [lonsrue o npous3BogHON QYyHKLINHU, €€ TE€OMETPUUECKUNA U PU3NUECKUI
CMBICII. YpaBHEHHE KacaTeslbHOW K rpaduky ¢yHkuuu. [Ipon3BoaHbIE CyMMBI, pa3HOCTH,



Mpou3BeieHus], YacTHbIE. [IpOU3BOIHBIE OCHOBHBIX dJIeMEHTApHBIX QyHKIWA. [Ipumenenue
MPOU3BOAHOM K HCCICAOBaHMIO (YHKIMH W TOCTpoeHUI0 rpadukoB. [IpouszeooHvie
00pammuoll GyHKYUU U KOMROUYUU PYHKYULL.

[IprmMepsl KCMOAB30BaHUS TPOM3BOJHOW [JII HAXOXKACHUS HAWIYYLIErO0 PpELICHHS B
NPUKIAIHBIX 3a/1a4ax. Bropas mpousBogHas, €€ reOMeTpUYeCKUd U (PU3HUYECKUI CMBICI.
HaxoxaeHue ckopocTH [iIs mpoiiecca, 3aJaHHOTo (hOpMYIIoN U rpaduKoM.

IlepBooOpa3nass u wuHTerpaj. I[lpuMeHeHue ompenerIeHHOr0 UHTErpajia s
HaXOXKJEHUS TIUIOMAAn KpuBoinuHeitHOW Tpaneuun. Dopmyna HproTona—IJleiiOnuma.
[Ipumeps! IpuMeHEHUs UHTETpaia B PU3KUKE U T€OMETPHH.

IlIpakmuueckue 3anamus

YuciioBasg IOCJIEIOBATEIbHOCTh, CIHOCOOBI €€  3aJaHusd, BBIYHCICHHS  YIEHOB
nociegoBarenbHocTH.  [Ipemen  mociemoBaTebHOCTH. beckoneuno  yObIBaromas
reoMeTpruyecKas porpeccusl.

[IponsBogHas: MEXaHUYECKUH U TEOMETPUUYECKUI CMBICIT ITPOU3BOIHOM.

VYpaBHeHue kacatenbHON B oOmiem Bupie. [IpaBuna u dbopmynsl nuddepeHmpoBanus,
TabnuIa MPOU3BOJHBIX dJeMeHTapHbIX GyHKumid. MccneqoBanue (GyHKIUU C MTOMOIIBIO
npou3BogHON. HaxoskneHue HauOONbIIEeTr0, HAMMEHBIETO 3HAYCHHS U IKCTPEeMaIbHBIX
3HaYCHUH (PYHKITUH.

Nuterpan u nepBooOpaszHas. Teopema Hetorona—JleliOnuna. [IpumMenenne uaTerpaia K
BBIYMCIICHUIO (DU3UYECKUX BEIMUMH U TIIOMIAEH.

YPABHEHUWA 1 HEPABEHCTBA

YpaBHenuss M cucTeMbl ypaBHeHMH. PanuoHanbHble, HppalMOHAIBHEIE,
MO0Ka3aTeJIbHbIE M TPUTOHOMETPUUECKHUE YPABHEHUS U CUCTEMBI.

PaBHOCWJIBHOCTBE ypaBHEHUH, HEPABEHCTB, CUCTEM.

OcHOBHBIE TpPHUEMBl HMX peELIeHUs (pa3IoKeHUE Ha MHOXHUTEIU, BBEICHHME HOBBIX
HEHM3BECTHBIX, ITO/ICTAHOBKA, TPAQUUECKUI METO.).

HepasencrBa. PanmonaneHslie, UppalMOHAIIbHBIE, MOKa3aTeIbHbIE u
mpu2oHomempuyeckue HepaBeHCTBa. OCHOBHbBIE IIPUEMBI UX PELICHHUS.

HUcnonb3oBanue cBOMCTB M rpaukoB (PYHKIMA NPH pellieHUN YPABHEHUI U

HepaBeHCTB. Meto nHTepBasioB. M300pakeHre Ha KOOPAMHATHOM TNTOCKOCTH

MHO’KECTBa PELIECHUIN YpaBHEHUI U HEPABEHCTB C JABYMsI IEPEMEHHBIMU U UX CHCTEM.

Ilpuknaonwie 3a0auu

IIpumeHeHne MaTeMaTHYeCKX METOOB /ISl PELICHMSI COJIEPKATENbHbIX 3a7a4 U3 pas-
JIMYHBIX 00JacTel HAyKH U MPAKTUKU.

WHTtepnperanys pe3yJbTrara, yu4eT peajlbHbIX OTPAaHUYCHUMN.

Ilpakmuueckue 3anamus

Kopnuu ypaBHenwuii. PaBHocunbHOCTh ypaBHeHui. [IpeoOpazoBanne ypaBHEHUH.

OcHOBHBIE IPUEMBI pEIlICHUsI ypaBHEHUH. Pelienne cucreM ypaBHeHui. Mcnonb3oBanue

CBOWCTB ¥ IrpauKOB (PYHKIUH JUIS pelliCHUs ypaBHEHUI U HEPABEHCTB.

KOMBHUHATOPUKA, CTATUCTUKA U TEOPUS BEPOSITHOCTEM

ONEMEHTBI KOM6I/IHaTOpI/IKI/I

OCHOBHBIE MOHATHA KOMOMHATOPUKH. 3aJadyd Ha I[OACYET YHUCJa pa3MEIleHUH,
IIEPEeCTaHOBOK, coueTaHui. PemeHue 3amau Ha nepebop BapuaHToB. dopmyna OuHOMa
Herorona. CpoiicTBa OMHOMUHANBHBIX KO3 uimenTo. Tpeyroapauk [Tackans.

DeMEeHTbI TEOPUU BEPOSITHOCTEN



CoObITHE, BEPOSTHOCTh COOBITHS, CIIOKEHUE U YMHOXKEHHUE BEPOSTHOCTEH. [lonsamue o
Hezasucumocmu coovimuil. JJUCKpemHas ciy4aunas 6eiutduHd, 3aKOH ee pacnpeoeneHusl.
Yucnogvle xapakxmepucmuku OUCKpemHOU CayyauHou eeauyunsl. llonamue o 3axoHe
bonbuiux yucen.

ONEMEHThl MATEMATHYCCKOI CTATUCTUKU

[IpencraBienne qaHHBIX (TAOIUIIBI, JUATPAMMBI, TPAdUKN), 2eHEPAIbHASL COBOKYNHOCTb,

8b100pKA, cpedHee apughmemuueckoe, meouana. Ilonamue o 3adauax mamemamuieckou

CMamucmuxuy.

Pewenue npakmuueckux 3a0au ¢ npumeHenuem 6epoSMHOCMHBIX MEMOO08.

IlIpakmuueckue 3anamus

HcTopust pa3BuTusi KOMOMHATOPUKH, TEOPUH BEPOSITHOCTEH M CTATHCTUKH M UX POIb B
pa3nuuHBIX cdepax dYeloBEUYEeCKOW IKM3HenesATeNnbHOCTH. [IpaBmia KOMOMHATOPUKH.
Pemenne koMOWHATOpHBIX 3amad. PasmemieHus, coyeTaHuss W TEpPECTAaHOBKU. buHOM
Herotona u tpeyronsuuk [lackans. [Ipuknaaneie 3aaaun.

Knaccuueckoe onpezienieHre BEpOSTHOCTH, CBOWCTBA BEPOATHOCTEH, TeOpeMa 0 CyMMe
BepoATHOCTEW. Beruucienue BepositHocTel. [Ipukinannsie 3anaun. [Ipeacrapienue
YHCIIOBBIX JIaHHBIX. [[puKiagHbie 3a1a4






I'EOMETPUA

Hp}ZMble U niockocmu 6 npocmpaHcmee

B3aumnoe pacnonoxeHue IByX HpsMbIX B NpocTpaHcTBe. [lapamienbHoCTh mpsiMoi u
wiockocTy. [lapannensHocTh mIockoctel. llepneHauKyIIpHOCTh NPSIMONM M IUIOCKOCTH.
[leprieHAMKyISIp ¥ HAKJIOHHAs. YTOJ MEXAY MPSAMON U IJIOCKOCThIO. JIByrpaHHBIN yrod.
Yrois Mexay IIIOCKOCTAMU. [IepnenauKyIISIpHOCTD ABYX INIOCKOCTEMN.

['eomeTpuyeckue mpeodpa3oBaHus MPOCTPAHCTBA: MapalIeIbHBIM NEPEHOC, CUMMETPHS
OTHOCHUTEJILHO IJIOCKOCTH.

[TapannensHoe mpoektupoBanue. [Liowadb opmozonanvhol npoexyuu. VI3o0paxeHnue
POCTPAHCTBEHHBIX (PUTYD.

MHororpaHHuKu

Bepuunsl, pedpa, rpaHu MHOTOTpaHHUKA. Pazeepmxka. Muozoepannvie yanvi. Buinykivie

MHo2oepanHuku. Teopema Duinepa.

[Tpusma. llpsimas u nakronnas npusma. IlpaBunsaas npusma. [apannenenunen. Kyo.

[Inpamunpa. IIpaBunbHas nupamuaa. Y ceuennas nupamuaa. Terpasap.

CummMmetpuu B Ky0Oe, B mapaJijiesienumnesie, B pu3Me 1 nupamue.

Ceuenus Ky0a, MPU3MBI ¥ TUPAMUIBI.

[IpencraBienre O TPaBWIBHBIX MHOTOTpaHHHKaxX (TeTpa’ape, KyOe, OKTasape,
JOJIEKa3Ipe U UKOCADIPE).

Tenan IMMOBCPXHOCTH BPAICHHA

[Mwinsap u KoHyc. YceueHHbIH KOHyc. OCHOBaHHE, BBICOTa, OOKOBas MOBEPXHOCTb,
oOpasyromias, pa3BepTka. OceBble CEUEHHsI U CEUSHMs], TapajlIe/IbHble OCHOBAHUIO.
Hap u chepa, ux ceuenus. KacarenapHas miockocTs K chepe.

N3mepenus B reomerpun

O0beM u ero m3mepenue. MaterpansHas popmyia oobema.

®dopmyasl 0o0beMa Ky0a, HPSIMOYTOJBHOTO MapajuiesienuIeaa, MPU3Mbl, HHIHHJIPA.
dopmyiiel 00beMa TUPAMUIBI U KOHYca. DOpMyIIbl IIOMAAN TTOBEPXHOCTSH IWIIMHIAPA U
kKoHyca. @opMyIel 00beMa IIapa u miomaan chepsl.

[Tomo6ue Ten. OTHOMIEHUS TUIOIIACH TOBEPXHOCTEH U 00EMOB IMOAO0HBIX TEII.

KOOp,Z[I/IHaTBI " BEKTOPLI

[IpsamoyronbHas (gekapToBa) cUCTeMa KOOpAMHAT B mpocTpaHcTtBe. Dopmyna
paccTosHUS MEX]y IByMSI TOUKaMU. Y paBHEHUs CEepbl, HIOCKOCIU U NPAMOLL.

Bekropel. Monyns BekTopa. PaBeHCcTBO BeKTOpOB. ClOoKEHHME BEKTOPOB. Y MHOXKEHUE
BEKTOpa Ha 4ucio. Pa3nolkeHue BEKTOpa IO HANpaBICHUSM. YTOJ MEXIY IBYMs BeEK-
topamu. [Ipoekuust Bekropa Ha ock. Koopaunatel BekTopa. CKalisipHOE NpOM3BEIEHHE
BEKTOPOB.

Hcnonp30BaHNE KOOPAMHAT U BEKTOPOB IIPH PEIIEHUN MAaTEMATUYECKUX U MPUKIATHBIX
3a1a4.

IlIpakmuueckue 3anamus

[Ipu3Hakyu B3aMMHOIO pPAacCHOJIOXKEHUS HNPSIMBIX. YTOJd MEXIy NpsMbIMU. BzanMmHoe
pacroiokeHUe NPsAMBIX U IUI0CKOCTel. [lepneHanuKysap U HaKJIOHHAs K IUIOCKOCTH. YTOJ
MEXKIy TpSAMOM M TUIOCKOCTHIO. TeopemMbl O B3aMMHOM pPACIOJIOKEHUU MPAMOM U
IUIOCKOCTH. Teopema 0 TpeX NepHeHANKYIISpax.

IIpu3Haky ¥ CBOMCTBA NapaJUIEIbHBIX U NEPIECHANKYJIAPHBIX INIOCKOCTER. PaccTostHue

OT TOYKH JO IJIOCKOCTH, OT MPSIMOM 10 INIOCKOCTH, PACCTOSTHUE MEXAY
IUIOCKOCTSIMH, MEX/ly CKPEIIHMBAIOLIMMHUCS MPSIMBIMH, MEX]Ty TPOU3BOJIBHBIMU (PUTYPaMU B



IIPOCTPAHCTBE.

[TapannenbHoe MPOEKTUPOBAHUE U €r0 CBOMCTBA. Teopema 0 niowaou opmo2oHANbHOU
npoeKyuy MHO20y201bHUKA. B3auMHOE paconoKeHre MPOCTPaHCTBEHHBIX (Uryp.

Pasnuunble BuAbBI MHOrOrpaHHuKkoB. Mx wu3oOpaxenus. CedeHus, pa3BEpTKH
MHOrorpaHukoB. [lnomans nosepxHoctu. Buael cumMmmMerpuii B mpoctpanctse. CUMMETpUs
TeJ BpallleHUs. U MHOTOTpaHHUKOB. Boruncnenue miomazaei u o0beMoB.

Bexkropsl. JlelicTBus ¢ BeKTOopamu. JlekapToBa cucTeMa KOOPAUHAT B IIPOCTPAHCTBE.
VYpaBHeHHE OKPYKHOCTH, cepsl, IIIOCKOCTU. PaccTosiHue Mex Iy ToukamHu. JlefcTBus ¢
BEKTOpPaMH, 3a/IaHHBIMU KOOpaAHHaTaMH. CKasipHOE MMPOU3BEICHUE BEKTOPOB. BekTopHOE
ypaBHEHUE IPSIMOU U INIOCKOCTH. Mcnosnb30BaHNE BEKTOPOB IIPU 10KA3aTEIILCTBE TEOPEM

CTEPEOMETPUHU.

g BHEayIUTOPHBIX 3aHATUN CTyIEHTaM Hapsly C PEIICHUEM 3alad U BBIIOJHEHUS
NPaKTUYECKUX 3aJlaHUi MOXKHO TPEIJIOKHUTH TEMbI HCCIIEIOBATENILCKUX U pedepaTHBHBIX
paboT, B KOTOPBIX BMECTO CEpUil OTIENbHBIX MEIKUX 3aJau M YHIpaXHEHUH Mpeiararorcs
CIOXKETHbBIE 33/1aHud, TpeOyrolue JUIMTEIbHOW paboThl B paMKax OJIHOM MaTeMaTH4ecKOi
CUTyallud. DTU TEMbI MOTYT ObITh KaK MHIMBUAYAIbHBIMU 33/IaHUSIMH, TaK U TPYNIIOBBIMU
JUIsL COBMECTHOTO BBITIOJTHEHUS MCCIIEOBAHUS.

Ipumepnvie memol pepepamos (00K1A008), UCCAEO08AMENbCKUX NPOEKMO8

* HenpepriBHbIe 1pOOH.
* IIpumeHeHue CIOKHBIX MPOLIEHTOB B 3KOHOMUYECKUX pacyeTax.
* [lapannenbHOE MPOEKTUPOBAHUE.
* CpenHue 3HaA4YE€HUS U UX IPUMEHEHUE B CTATUCTHUKE.
* BekropHoe 3aaHne NPSIMBIX U IUIOCKOCTEN B IIPOCTPAHCTBE.
» CrnoxeHHe rapMOHHYECKUX KOJIeOaHUH.
» I'paduueckoe penieHre ypaBHEHUI U HEPABEHCTB.
* IIpaBuibHBIE U OTYNIPABUIBHBIE MHOTOIPAHHUKH.
» Konnueckue ceuyeHus: U X NIPUMEHEHUE B TEXHUKE.
* Tlonsatue nuddepenimana u ero NPUIOKEHHS.
* (CxeMbl MOBTOPHBIX UCIIBITaHUHN bepHyu.
* HccnenoBaHue ypaBHEHUI U HEPABEHCTB C 1apaMETPOM.






6. TemaTu4yeckuii MJIaH U cojiepkaHue y4eOHOM JucHunInabl MaTteMaTuka

HaumenoBanue O0bem
Conep:kanue yueOHOro MaTepuaJia, JadbopaTtopHbie padoThl M NPAKTUYECKHE 3AHATHS, YpoBennb
pasacaon u caMoCTOsATeIbHAsA padoTa 00y4yawmuxcs HACOB/3AUCTHEIX O0CBOCHUSA
TeM en.
1 2 3 4
CopepxxaHnue yueOHOTO MaTepuaa 3/0,1 1
Maremartuka B HayKe, TEXHHKE, YKOHOMHUKE, HHOOPMAITMOHHBIX TEXHOJIOTUAX U MPAKTHICCKOMN 5
BBenenue JIeATEIbHOCTH YEJIOBEKA
CamocrosiTenpHas paboTa 00yJaronierocs: moJroToBKa K onpocy, padora ¢ KOHCIIEKTOM, peeHre 1
3a/IaHHi, MOATOTOBKA K K.p.
Paznen 1. PazBuTHe NOHATHS 0 YHCJIE 15/0,42 2
Coxepxanue yueOHOTO MaTepuaa
1. Wcropus pa3Butus noHsaTus uncia. JleiictButensHblie yncna. [lepeBon uncen us3 )
OOBIKHOBEHHBIX Ap00€ii B IECATUYHBIE U 00pPaTHO
2. Hp.p. Horpemnoctu Beruricnenuil. [Ipaktuueckue npuemMbl BHIMUCICHHUN ¢ TPUOIMKEHHBIMH ’
T JAHHBIMU C TIOMOIIBIO TAOJIHI] M BBIYUCITUTEIIBHOW TEXHUKH
eMPbT 3. KoMIuiekcHbIE YUCIIA U UX T€OMETPUUECKasi HHTEPIPETALIHS 2
4. JlelicTBUS ¢ KOMIUIEKCHBIMH YHCJIaMH B anreOpanyeckoil popme 2
5. Hp.p. Pemenue npumepoB u 3a1a4. KoHTposas 3HaHuM Mo TeMe «KOMITJIEKCHBIE YrCIay 2
CamocTosTenbHast paboTa o0yyaronerocs: HoJAroToBKa K ornpocy, padora ¢ KOHCIIEKTOM, PELICHHE 5
3a/IaHH, IOJATOTOBKA K K.p.
Paznea 2. Kopuu, crenenu, jorapudmol 42/1,17 2
Tembl Copepxanue yueOHOTo MaTepuaia
1. KopeHb n-ii cTeneHu 1 ero cBoiicTBa. Bounciienne KopHsa n-il cTeneHu 2
2. I1p.p. PemieHne npocTelmmx ypaBHEHUI U HEPABEHCTB C PaIUKAIAMHU 2
3. CrerneHu ¢ palMmoHaJIbHBIMU MOKA3aTEISIMU M X CBOMCTBA 2
4. CreneHu ¢ ACMCTBUTENbHBIMU IIOKA3aTEISIMU U UX CBOMCTBA 2
5. Iloka3aTesbHbIC YPABHEHUS 2
6. IIp.p. Penienne nokasareabHbIX YPaBHEHHI 2
7. Jlorapudwm ¢ npon3BoIbHEIM OCHOBaHHEM. OCHOBHOE JIOTapu(MUIECKOE TOXKIECTBO 2
8. Teopewmsl orapuMUpOBaHUS 2
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9. JlorapuhmMupoBaHHe U MOTCHIIMPOBAHKME BBIPAYKESHUI

10. JlecsiTuanble U HAaTypajabHBIE JJorapudmbl. [lepexo Kk ApyroMmy 0CHOBaHHUIO

11. Jloka3zarenbcTBO JIorapu(hMUUECKUX TOKICSCTB M HEPABEHCTB

12. Pemienue norapudMudeckix ypaBHeHUH, 00JI1acTh onpeaeneHus

13. Ilp.p. Pemenue norapudMuyecKkux ypaBHEeHHUH

14. TIp.p. Pemenne norapudMuuecKux ypaBHEHHHA

[NSRE ORI SRS R SN]SO

CamocrosTenbHas paboTa 00yJaromerocs: MoAroToBKa K ornpocy, pabora ¢ KOHCTIEKTOM, PelIeHHe

3aJIaHU#, MOJITOTOBKA K K.p. 14
Pa3znea 3. [IpsiMble U JIOCKOCTH B IPOCTPAHCTBE 30/0,83 2
CoaepxaHue yueOHOTO MaTepuaa
1. TlonsiTe 0 TOrMYECKOM CTPYKType reoMeTpuu. OCHOBHBIE AKCMOMBI CTEPEOMETPUU U ’
CJIEJICTBUS U3 HUX
2. lloBTOpeHHE: MPSAMOYTOIbHBIE U KOCOYTOJIBHBIE TPEYTOJIbHUKU. MHOTIOyTOJIBHUKH. )
Brruncnenune miomniaaeit
3. Ilp.p. BeiuncieHne reoMeTpUUECKUX BEIUUUH 2
4. BzauMHOE pacrojoKeHue JBYX MPSMbIX U IPSIMOM U IUTIOCKOCTH B ITpocTpaHcTBe. [Ipu3Hak )
apaJUIeIbHOCTU IPSIMOM U TJIOCKOCTHU
5. Bsaumnoe pacnoiiokeHue AByX miockoctel. [Ipu3Hak mapaenbHoCcTH mockocteil. Teopema )
Temb 0 NapaJlIeJIbHBIX INIOCKOCTSIX
6. IlepneHAMKYISIPHOCTB MPSAMOM U INIOCKOCTH. [Ipr3HaK neprneHauKyaspHOCTH NPSMON U )
MJIOCKOCTH
7. Yron Mexay npsMoil U IIIOCKOCThI0. Teopema o 3-x nepneHaukysgpax. CBs3b MEXKIY ’
NapajIeIbHOCTHIO U MEPIEHIUKYISIPHOCTHIO MPSMBIX U IJIOCKOCTEN
8. IIp.p. OnpeneneHue U BBIYUCIEHUE PACCTOSIHUM B IPOCTPAHCTBE 2
9. JIByrpaHHBII yroiy. YToa MeXay INOCKOCTAMHU. [lepreH Ky IIpHOCTh ABYX IUIOCKOCTEM. >
[Ipu3Hak NepneHuKyJIIPHOCTH INIOCKOCTEN
10. Ilp.p. Pemienne 3amau 2
CamocrosrenbHas paboTa 00y4aroerocs: MmoAroToBKa K ornpocy, padora ¢ KOHCIIEKTOM, pEeIIeHHE 10
3a/IaHHM, TIOATOTOBKA K K.p.
Pa3nen 4. KomOnnaropuka 18/0,5 2
Tembl CopepxxaHnue yueOHOTO MaTepuaa
1. M3yuenue npaBui KOMOMHATOPUKY U IPUMEHEHHUE MPU PEelIeHUH KOMOMHATOPHBIX 3a4a4 2
2. IIp.p. Pemenne koMOMHATOPHBIX 3a/1a4 METOAOM Mepedopa U Mo MPABUIY YMHOKEHHSI 2
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3. O3HaKOMJICHHE C TIOHATUSMU KOMOMHATOPUKH: Pa3MEIICHUSIMH, COUCTaHUSIMH,

nepecTaHoBKaMU U GopMyJiaMu JJisl UX BBIYMCIICHUS 2
4. OObsicHEeHUE U IPUMEHEHUE (POPMYII ISl BBIYMCICHUS Pa3MELICHUH, IIEPECTaHOBOK U )
COUYETAHMM MPU PELICHUHU 3314
5. OsnakomsieHue ¢ OuHoMoMm HetoToHa U TpeyronpHukoM [lackans 2
6. Ilp.p. Pemenue 3anay. Kontpons 3Hanuii mo reme «KomOMHaTOpHKa» 2
CamocTosTenbHas paboTa 00yyarouierocs: HoAroToBKa K orpocy, pabota ¢ KOHCIIEKTOM, pelIeHNe 6
3aJlaHul, MOATOTOBKA K K.D.
Pa3zgeu S. JiieMeHTHI TEOPUH BEPOATHOCTEN M MATEMATHYECKOM CTATUCTHKHU 18/0,5 2

CojepxkaHue yueOHOro MaTepuaia
1. H3yueHue KIacCUYECKOTO OIMpPEEICHUs BEPOSITHOCTH, CBONCTB BEPOSATHOCTH, TEOPEMBI O )
CyMME ¥ YMHOXEHHUHU BEPOSITHOCTEH
2. IIp.p. PaccmoTpenue npumepoB BbIUKCICHHUS BEpOsSTHOCTEH. Pemienue 3a1ay Ha BBIYUCIIEHUE )
BEPOSTHOCTEH COOBITHIA

Temut 3. dopMyna NoJHOU BEPOSITHOCTH 2
4. O3HaKOMJICHHE C MPEICTABICHUEM YHCIIOBBIX JAHHBIX U UX XapPAKTEPUCTHKAMHU 2
5. Ilp.p. Pemienne npakTuueckux 3a7ad Ha 00pabOTKy YHCIOBBIX IaHHBIX, BBIYUCICHUE UX )
XaPaAKTEPUCTHK
6. Ilp.p. Pemenue 3anau. Kontpons 3Hanuid no teme « Teopusi BEposITHOCTEH» 2
CamocTosTenbHas paboTa 00yyarouierocs: NoroToBKa K ornpocy, pabora ¢ KOHCIIEKTOM, pelIeHHe 6
3aJlaHui, IOATrOTOBKA K K.p.

Paznen 6. Dynkuun u rpapuxku 27/0,75 3

Tembl CopnepxxaHue yueOHOTO Matepuasa
1. Omnpenenenue ¢pynkiuu. CrnocoOsl 3aaanus GyHkuuu. Haxoxaenne o01actTi 3Ha4eHUN U )
oOnactu onpezesneHus: QyHKIUU
2. MOHOTOHHOCTb, Y4ETHOCTh M HEUETHOCTb, IEPHUOJUYHOCTD (DYHKIIHIA 2
3. I'paduxu byukumn. [Ipocteitmme npeodpazoBanus rpadukoB HyHKIHHA 2
4. Cnoxenue rpadgukoB ¢yHkiwmii. O0paTHbie QYHKINUU U UX TpadUKU 2
5. CremneHHble, TOKa3aTelbHbIE U JIOTapupMUUeckue yHKIUU 2
6. Wccnenosanue pynkmii. [Toctpoerne rpadukoB GyHKIHiA 2
7. lloBTOpEeHME NPOMIAEHHOTO MaTepralia 2
8. Hp.p. 3auérHoe 3ansaTre. KoHTpOJIb 3HaHMIT 2
9. Ilp.p. Ananu3 pe3ynbTaToB KOHTPOJIBHOU paboThl. Perienne npumepon 2
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CamocrosiTensHas padota 00yJaroIerocs: MoAroToBKa K orpocy, padora ¢ KOHCIIEKTOM, pelIeHHe

3aJaHui, MOJrOTOBKA K K.p. ?
Oxonuanue 1 cemecTpa- 102 yaca
Pa3znen 7. OCHOBbI TPUTOHOMETPHH 51/1.41 3
CopepxaHue yueOHOro mMarepuaia
1. PanuanHoe usmepenue yrioB. DopmynupoBaHue onpeaeeHul TPUrOHOMETPUYECKHUX )
¢dbysakuuit. OcHOBHBIE HOPMYIIBI TPUTOHOMETPHH
2. IlpuMeHeHHE OCHOBHBIX TPUTOHOMETPUUYECKHUX TOXKIECTB JJIsl BBIUMCICHHS 3HAUEHUI 4
TPUTOHOMETPUYECKUX (PYHKIIUHA
3. ®opMyIbl CI0KEHUS TPUTOHOMETPUYECKUX QyHKIUNA. DopMyIibl puBeeHUss. DOpMYIIbI )
JIBOMHOI'O ¥ MIOJIOBUHHOT'O apryMeHTa
4. Ip.p. YupaxHenus Ha GopMyIbl CI0XKEHUS, POPMYIIbI TpUBEACHUS, (OPMYIIBI TBOHHOTO U )
MIOJIOBUHHOT'O apryMEHTa
5. ®opmynbl mpeoOpa3zoBaHusi CYMM TPUTOHOMETpUYECKUX (PYHKIMN B TPOU3BEIEHUSI U O0OPATHO 2
6. Tpuronomerpuueckue PyHKIHUU U UX rpadUKu 2
Tembl 7. IlpocTeiinie TPUroHOMETPUYECKHE YpaBHEHHS BUA: SinX=a; cosX=a; tgx=a; ctgx=a 4
8. Tlpocreiimue TpuroHomeTpuyeckue ypaBHeHus suaa: f(x)y(x)=0, mpuBoarMBbIEC K KBaIpaTHBIM. )
OaHOpOHBIE TPUTOHOMETPUYECKUE YPABHEHUS
9. Ilp.p. PelieHre TpUroHOMETPUUYECKUX YPABHEHUI U JOKA3aTEIbCTBO TOXKIECTB 2
10. OGpaTHbIe TPUTOHOMETPHUYECKUE (PYHKITUH: apPKCHHYC, apKKOCUHYC, apKTaHreHc. [Ipumenenne 4
UX MPU pelIeHUH YpaBHEHUH
11. Ilp.p. Penienrie TpUroHOMETPUYECKUX YPAaBHEHHUM U JOKA3aTEIbCTBO TOXKIECTB 2
12. IIp.p. [loaroroBka K KOHTPOJIBHOU paboTe 2
13. IIp.p. KouTposbHas pabora 2
14. TIp.p. AHanu3 pe3ynbTaToB KOHTPOJIbHOM paboThl. Pelienne npumepon 2
CamocTosTenbHast paboTa 00yyaronerocs: HoJAroToBKa K onpocy, padora ¢ KOHCIIEKTOM, PELICHHE 17
3aJlaHuM, IOATOTOBKA K K.].
Pa3znen 8. BekTOpbl M KOOPAMHATHI 27/0,75 3
Tembl CopnepxxaHue yueOHOTO Matepuasa
1. Bekrop u BekTOpHbIE BeIMYUHBbI. CI0XKEHNE BEKTOPOB U X CBOMCTBA. Y MHOXKEHHE BEKTOPOB )
Ha 4KCII0 U cBoMcTBA. CKaJIIpHOE YMHOXKEHHE BEKTOPOB
2. KonnuHeapHOCTh ¥ KOMIUIAHAPHOCTh BEKTOPOB. PaznokeHue BEKTopa 1o JByM 2

HCKOJUIMHCAPHBIM U TpeM HCKOMITIJTAHAPHBIM BCKTOpPaM
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3. IlpssMoyrospHbBIE KOOPAMHATHI Ha INIOCKOCTU U B IpOCTpaHCTBE. KoopanHaThl BEKTOPOB.

JlelicTBus HaJl BEKTOpaMu. BelunciieHre IJIMHHBI BEKTOPA M YIUIa MEKYy HUMH 2
4. VYpaBHeHHUs JMHUU HA IJIOCKOCTU. Y PaBHEHUS NPSAMON JTUHUU 2
5. HccnenoBaHue B3aMMHOIO PacloJIOKEHUS ABYX MPAMbIX. CUCTEMBI IBYX JIMHEUHBIX )
YpaBHEHUH C JBYMsI IEPEMEHHBIMH C TOMOIIIBIO onpeaenutenei 11 mopsaka

6. IIp.p. Cucremsl 3-X IMHEHHBIX YPAaBHEHUH C TPEMS IEPEMEHHBIMHU C TIOMOILBIO ’
onpenenutened [II mopsaka

7. CocraBiieHUE YPaBHEHUH NPSIMBIX U HAXOXKIACHUS yria MEXAy IPsIMbIMU 4
8. Ip.p. Pemenune 3agau. KoHTposib 3HaHMIT 2
CamocrosrenbHas paboTa 00y4aroerocs: MoAroToBka K onpocy, padbora ¢ KOHCIIEKTOM, pellieHHe 9
3a/IaHM, MOATOTOBKA K K..

Pa3znen 9. Hauana martemaTudeckoro anaaunsa. [lpousBoaHas u eé npuMeHeHune 33/0,92 2

Copepxxanue yueOHOTO MaTepuasa

1. CrocoOsbl 3agaHus ¥ CBOMCTBA YHCIOBBIX IIOCIIEA0BATEIBHOCTEH 2
2. O3HaKOMJIEHHUE C IOHATHEM MIPOU3BOIHON. M3yueHue u popmynupoBaHue ee MEXaHUYECKOTO U

FeOMETPUYECKOTO CMbICIIA
3. IlpaBuna nuddepeHmpoBanus, Ta0IMIIA TPOU3BOTHBIX IIEMEHTAPHBIX QYHKIUI. YpaBHEHHE ’
KacarenbHOM K rpaduky GyHKIUN
4. JuddepenmpoBanue GyHKIIH 2
5. Tlpu3Haku MOCTOSHCTBA, Bo3pacTaHus U yosiBanusa pynkuuu. Teopema Jlarpamxa. )
Tembr Okctpemymbl dysakimn. MccnenoBanue QyHKIMA HA IKCTPEMYM
6. HawuOounbliiee u HauMeHbIlIee 3HaYeHHs QYHKIMI Ha TPOMEXKYTKE 2
7. Ip.p. IIpuMepsl uCNoOab30BaHus NPOU3BOJHOM SISl HAXO0KICHUS HAMJIYYIIErO PEIICHHS 2
8. Brtopas npousBoanas ¢yukuuu. Beimyknocts. Touku neperuda rpaduka QyHkuuu 2
9. Ilp.p. [IpoBeneHue ¢ MOMOLIbI0 NPOU3BOAHON HCCIIeIOBaHUs (PYHKINH, 3aJaHHON (OopMyJIoi 2
10. IIp.p. [ToaroroBka K KOHTPOJIBHOU paboTe 2
11. Ip.p. O6s13aTenpHas KOHTPOJIbHAS paboTa 2
CamocrosTenbHas paboTa 00yJaromerocs: MmoAroToBka K onpocy, padbora ¢ KOHCIIEKTOM, pellieHHe
3aJaHui, MOJArOTOBKA K K.p. 11
Pasznen 10. Hauana maTteMmaTuueckoro anajau3a. UHTerpaja u ero npuMeHeHue 18/0,5 2
Copepxanue yueOHOTO MaTepuasa
Tembl 1. TlepBooOpa3nas. HeompeneneHHbII MHTETpai U €ro CBOMCTBa. TaOIuyHbIe HHTETPAIbL. 2

HHTterpupoBanue
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2. Ip.p. Tabnuunele nHTErpansl. MHTErpHpOBaHUE 2
3. Omnpenenennbiii uaTerpan. Corictea. ['eomerpuyeckuii cmpica. Teopema Hetotona-Jleiibania 2
4. Beruucienue mionaau mwiockux ¢uryp. [IpuMeHeHne nHTerpaia npyu peeHu  3a1ad 2
5. Ilp.p. Beluncienue onpeaeneHHOr0 HHTErpana 2
6. Ilp.p. Kontpousb 3Hanuit no reme «MHTerpaisn 2
CamocTosTenbpHast paboTa 00ydaronierocs: NoJAroToBKa K ompocy, padoTa ¢ KOHCIIEKTOM, PElICHHE 6
3aJlaHuM, MOATOTOBKA K K.].
Pa3znen 11. MHOrOrpaHHUKHU M MX IOBEPXHOCTH 15/0,42 2
Copepxxanue yueOHOTO Matepuasa
1. Mmuororpannuku. [Ipu3ma. Buasl npusmel, e€ anemeHTsl 1 cBoiicTBa. [lapamnenenunen. Kyo6. )
[Ino11a1b MOBEPXHOCTU MPU3MBI
T 2. Ilupamupa, e€ BUbI, 2JI€MEHTHI U CBOMCTBA. [10111a16 TOBEPXHOCTH TUPAMUIBI 2
eMPbT 3. CummeTpuu B Ky0Oe, B mapajuiefienunesie, B Ipu3Me U MUpaMue 2
4. TloctpoeHue NpocTeHIuX cedeHni Kyoa, MPU3Mbl, MUPAMHU/IBI 2
5. IlpaBuiibHBIE MHOTOTPAHHHUKHU 2
6. CamocrosTenbpHas paboTa o0yJaronierocs 5
Pa3nen 12. Tes1a u NOBepXHOCTH BpalieHUsI 12/0,33 2
CopepxxaHnue yueOHOTO MaTepuaa
1. O3nakomiieHHE ¢ BUAAMHU Te BpaiieHus. L{ununap, sneMeHTsl, CBONCTBA, pa3BEPTKA, CEUCHUS. 5
[Ino1maap MOBEPXHOCTU HUIMHAPA
Temut 2. KoHyc, 31eMeHThI, CBOMCTBA, pa3BEPTKA, cedeHus. [1nomanp noBepXHOCTH KOHyCa 2
3. Illap u cdepa, ux ceuenus. Kacarenpras miockocTs K chepe. [Inomaap moBepxHoctu chepsl 2
4. Ilp.p. Pemienue 3amau 2
CamocrosTenbHas paboTa 00yJaromerocs: MmoAroToBka K onpocy, pabora ¢ KOHCIIEKTOM, pelieHHe 4
3aJlaHu#, MOATrOTOBKA K K.].
Pasnen 13. U3mepenusi B reoMeTpuu 18/0,5 2
Tembl CopepxxaHnue yueOHOTO MaTepuaa
1. OO6BEM u ero usmepenue. aTerpansHas gopmyna oobEmMa 2
2. OO0BEMBI IpoCTpaHCTBEHHBIX Tell. [Ipu3mMa 1 nuauHAp 2
3. O0bBEMBI IpocTpancTBeHHBIX Te. [Tupamuna u konyc. [lap 4
4. IlogoOue Ten. OTHOLIEHUE TUIONIAACH TOBEPXHOCTEN M 00BEMOB MOTOOHBIX TEJ 2
5. Ilp.p. Pemenue 3a1a4 Ha BRIUMCIICHUE TUIONIA/IeH TOBEPXHOCTH MPOCTPAHCTBEHHBIX TEJ 2
CamocrosiTenpHas paboTa 00yJaronierocs: moJaroToBKa K onpocy, pabora ¢ KOHCIIEKTOM, pEIICHUE 6
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| 3aJIaHUH, MOJITOTOBKA K K.].

Paznen 14. YpaBHeHMsI M HEPABEHCTBA

24/0,67

Tembl

CopepxkaHue yueOHOTO MaTepuasia

1. PammonanbHbIe ¥ UPpALlMOHANILHBIE YPABHEHHUS, TTOKa3aTENbHbIE U JTorapudmuueckue
ypaBHeHUs1. CHCcTeMbl ypaBHEHUHN U HepaBeHCTBA. OCHOBHBIE MPUEMBI UX PELICHUS

2. IIp.p. PaunonaneHele 1 uppalyoHaIbHbIE YPABHEHUS, CHCTEMbl YPABHEHUI U HEPABEHCTBA.
OcHoBHbIE TPUEMBI UX PELICHUS

3. Mp.p. [lokazarenbHble U TorapupMuUIecKre ypaBHEHHs, CUCTEMbl ypaBHEHUH 1 HEPABEHCTBA.
OcHoBHbIE TPUEMBI UX PEHICHUS

4. Tp.p. Ucnonb3oBaHue cBOMCTB U rpadukoB pyHKIMN U pelIeHUH YpaBHEHUI H HEPABEHCTB

5. Ip.p. llpumenenne MmareMaTn4ecKuX METOIOB AJIsl PELICHUS COAepKATEeNbHBIX 3aa4 U3
pa3NMUYHBIX 001acTel HAYKH M MPAKTUKU

6. Ilp.p. [ToaroTroBka K 3K3amMeHy

7. Ip.p. IloaroroBka K 3K3amMeHy

8. Hp.p. [loaroroBka K s3K3amMeHy

NN D (D] BN

CamocrosiTenpHas padoTa 00y4aroIierocs: MoroToBKa K orpocy, padora ¢ KOHCIIEKTOM, pelICHHe
3aJaHuii, TOATOTOBKA K K.p.

Bcero

351/9,75
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7. MarepuajibHO-TEXHUYECKOE U Y4eOHO-MeTOAnYecKoe odecneuyeHue

7.1. TpeGoBaHusi K MUHUMAJBLHOMY MaTepPHAIbHO-TeXHUYECKOMY M YU4eOHO-
MeTOANYEeCKOMY 00ecle4eHHI0 YCJIOBHI peain3anuu NporpaMMbl JHCIAIIIHHBI

OcBoeHue mnporpaMMbl y4eOHOW JUCHMIUIMHBI MaremaTuka MmpeanojiaraeT Hajlndyue
y4eOHOTro KabnuHeTa, B KOTOPOM MMEETCS BO3MOXKHOCTh OOECIICYUTh 00YUYarOmUMCS CBOOOTHBIN
nocTyn B IHTEepHET BO BpeMsi yueOHOTro 3aHATHs U Iepuo]] BHEYUeOHOH e TebHOCTH.

[Tomemenne kaOWHETa MJOJDKHO YIOBJIETBOPATH TpeboBaHusM CaHUTapHO-3IHIEMHO-
norudeckux mnpaBwi U HopMaTuBOB (CaulluH 2.4.2 Ne 178-02) u ObITh OCHAIIEHO THIIOBHIM
000pyJI0BaHUEM, YKa3aHHbIM B HACTOSIUX TPEeOOBaHUIX, B TOM YMCJE CHELHUATU3MPOBAHHON
y4eOHOIl MeOenblo M CpeICcTBaMU OOYYEeHHMS, JOCTATOYHBIMHU JUISL BBIMOJHEHUS TPeOOBAHUU K
YPOBHIO TIOJATOTOBKH 00yYaromuxcs'.

B xabuHere A0DKHO OBbITH MYyJIBTUMEAHMIHOE 000pyJOBaHUE, IOCPEICTBOM KOTOPOIO
YYaCTHUKH 00pa30BaTENbHOrO MpoLecca MOTYT MPOCMAaTpUBaTh BU3YaJIbHYI0 WH(POPMALHIO T10
MaTeMaTHKe, CO3/1aBaTh MPE3CHTALlMH, BUI€OMATEpUaIIbl, HHbIE JIOKYMEHTBHI.

B coctaB y4eOHO-METOIMYECKOTO0 M MaTepHalIbHO-TEXHUUECKOro 00ecreyeHus] MporpaMMbl
y4eOHOM TUCIIUILTMHBI MaTeMaTHKa

° MHOFO(l)yHKLII/IOHaJ'IBHLII\/II KOMIUJICKC IPCTIOAaBaTCIIA;

* HaNSIHBIE TTOCOOMS (KOMIUIEKTHI Y4eOHBIX TAOJHII, IJIAKATOB, MOPTPETOB BBIJAIOIIIXCS
Y4YEHBIX-MAaTEMATUKOB H JIp.);

* “H()OPMAIMOHHO-KOMMYHHKATHBHBIEC CPEJICTBA;
* JKpaHHO-3BYKOBBIE MOCOOUS;

* KOMIIJIEKT TEXHHMYECKOMU AOKYMCHTAaIlMU, B TOM YHUCJIC IMACIIOpTa Ha CPEACTBA O6y‘IeHI/I$I,
HHCTPYKIHUU 110 UX UCITIOJIB30BAHHUIO U TCXHUKC 6C3OHaCHOCTI/I;

* OubaMoTEeUHBIN (HOHI.

B 6ubnuoreuynsii (OHI BXOIAT Y4eOHUKH, ydeOHO-MeTomudeckue KoMruiekTel (YMK),
o0ecreunBaIIMe OCBOCHHE Y4YeOHOW AWCHMIUIMHBI MaTemaTtuka, pPEeKOMEHIOBAaHHBIC WIIH
JOIYIIEHHBIC JUUIS KMCIIOJIB30BaHHMS B TMPOQPECCHOHAIBHBIX 00pPa30BaTEIbHBIX OPraHU3alUsIX,
peaM3yIoNnMX 00pa30BaTEIbHYI0 MPOTPaAMMy CpPEIHEro OOMIero OO0pa30BaHHS B Mpelenax
ocoenus [TIICC3CIIO na 6a3e ocHOBHOTO 00111er0 00pa3oBaHUs.

bubnuoTteunblit GoHI MOKET ObITh OMOJHEH SHUUKIIONEIUSIMHU, CIPaBOYHUKAMH, HAy4HO,
Hay4HO-IIOIYJIIPHOM U IPYroil JINTepaTypoH 110 MaTEMAaTHKE.
B mporiecce ocBOoeHHsS MpOrpaMMbl y4eOHON MUCHUILIMHBI MaTeMaTUKACTYIEHTHI JOJKHBI

MOJTyYUTh BO3MOKHOCTHh JIOCTyIa K DJJEKTPOHHBIM YYEeOHBIM MaTepwajaM IO MaTeMaTHKe,
UMEIONIUMCS. B CBOOOJTHOM JIOCTyIe B ceTH VHTepHeT (9JCKTPOHHBIM KHHTAaM, MPAKTHKyMaM,
TectaM, Matepuaniam EI'D u np.).
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7.2. UnopmanuonHoe odecrieueHue 00yueHust

OcHoBHas JuTEeparypa
Aaumos 1. A. Matematuka : anrebpa ¥ Havajla MaTeMatudeckoro anammsza. 10 — 11 kiacc:
yueonuk / . A. lanasn, 0. M. Konsirua. — Mocksa : [IpocBemenue, 2018. — 463 ¢. — 50 2k3.
HManasan A. A. Maremaruka : yaeOHuk s CIIO / A. A. lagasH. - 3-e u3a. — Mocksa : @opym
: HULl UTH®PA-M, 2020. - 544 c. — (Cpennee npogeccuoHanbHoe obpa3zoBanue). — URL:
http://znanium.com — PexxuM gocTymna: 1o noAmnucke.
BammakoB M. U. Maremaruxka : yuebnuk jig CIIO / M. U. bammakoB. — Mocksa : KaoPyec,
2020. — 394 c¢. — URL.: https://www.book.ru. — Pexum octyna: no noamnucke.
Ceabix M. 10. Matematuka : y4yeOnuk u npaktukym st CIIO / WM. HO. Cempix, 1O. b.
I'peGenmukoB, A. FO. IlleBeneB. — MockBa : M3matensctBo FOpaiit, 2020. — 443 c. —
Mockaa : FOpaiit, 2020. — URL : https: // urait.ru. — Pexxum gocTymna: oo moamucke.

Boromonos H. B. Marematuka : yue6nuk qist CI1O / H. B. Boromonos, I1. 1. Camoiinenko. —
5-e wm3n., mep. m gom. — MockBa : WM3marensctBo HOpaiit, 2018. — 401 c. —
(ITpodeccuonanbuoe odpazosanue). — URL: https: // urait.ru.— Pexxum pocTymna: mo moamnucke
Boromonos H. B. [Ipaktnueckue 3aHsaTHs no maremaTtuke B 2 4. Yacte 1 : yuebHOe mocobue
st CIIO / H. B. boromonos. — 11-e usn., nep. u pon. — Mocksa : M3aarensctBo FOpaiiT,
2019. — 326 c¢. — (Ilpodeccuonanbroe obpazoBanue). —URL: https://urait.ru. — Pexum
JOCTyMA: MO MOIUCKE

Boromonos H. B. [Ipaktnueckue 3aHsaTus o MaremaTtuke B 2 4. Yacte 2 : yuebHOEe mocobue
st CIIO / H. B. boromonos. — 11-e usn., nep. u pon. — Mocksa : M3aarensctBo FOpaiiT,
2020. — 251 c¢. — (IIpodeccuonanbuoe obOpazoBanue). — URL: https://urait.ru. — Pexum
JOCTyTA: MO MOIUCKE

Atanacsan JI. C. 'eomerpus (B 2-x vactsx). Y. 1 : yuebnoe nmocodbue / JI. C. Aranacsan, B. T.
baspineB. — Mocksa : KnoPyc, 2017. — 396 c. — URL: https://www.book.ru. — Pexxum noctymna:
IO TTOJIITHCKE.

Aranacsan JI. C. 'eomerpus (B 2-x vactax). Y. 2. : yue6noe nmocobue / JI. C. Aranacsu, B. T.
baspineB. — MockBa : KnoPyc, 2017. — 424 c. — URL: https:/www.book.ru. — Pexum
JOCTYMA: 10 MOJIMCKE.

JIomoJHUTENbHASA JUTEpaATypa

HManasan A. A. COopHUK 3a/1a4 TI0 MaTemMaThke : ydyeOHoe mocobue /A. A. [lanasH , 3-e u3gd. —
Mocksa : ®opym, UHOPA - M, 2018. - 352 c.: - (Ilpodeccuonansuoe obpazopanme). - URL:
https://znanium.com. — Pexxum gocTyna: 1o noamnucke.

Boromonos H. B. MaremaTuka. 3agauu ¢ pemenusiMu B 2 4. Yacte 1 : yuebHOe nocobue s
CIIO / H. B. boromonos. — 2-e u3n., ucnp. u gon. — Mocksa : UznatensctBo FOpaiit, 2020. —
439 c. — URL: https://urait.ru. — Pesxum goctyma: mo moamnucke.

Boromonos H. B. MaremaTuka. 3agauu ¢ pemeHusiMu B 2 4. Yacte 2 : yueOHOe nocodue s
CIIO / H. B. boromonos. — 2-e u3n., ucnp. u gon. — Mocksa : UznatensctBo FOpaiit, 2020. —
320 c. — URL: https://urait.ru. — Pexum goctyna: mo moJmmcke.

Kpemep H. 1. Marematuka myist kosuiemxed : yaeonoe nocooue mist CITO / H. 1. Kpemep, O.
I'. Koncrantunosa, M. H. ®puaman ; nox pea. H. L. Kpemepa. — 10-e u3a., nep. u gon. —
Mocksa : U3narensctBo FOpaiit, 2020. — 346 c. — URL: https://urait.ru. — Pesxum noctyma: mo
MIOJIITUCKE.
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Kyuep T. II. Matemaruka. Tectsl : yueOnoe nocodue mist CITIO / T. I1. Kyuep. — 2-e u3n.,
ucnp. u gon. — Mocksa : UsnarensctBo Opaiit, 2020. — 417 c¢. — URL: https://urait.ru. —
PexxuM fgocTyna: 1o nmoanucke.

8. XapakTepucTiiKka 0OCHOBHBIX BU/I0B YUe€0OHOI1 1eATeJIbHOCTH, KOHTPOJIb U

OICHKA PE3y/bTaToB yqeﬁnoﬁ AUCIHUIIJINHBI.
KoHTposnb 1 o1ieHKa pe3ynbTaToB OCBOEHUS YUEOHOHN NUCHUIUIMHBI OCYILIECTBIISIETCS
[IPENo/iaBaTesieM B IPOLECCE MIPOBEACHUS MPAKTUUECKUX 3aHATUN, TECTUPOBAHUS, a TAKKE
BBITNIOJTHEHMSI 00YYaroIMMHCS UHIUBUAYAIbHBIX 331aHUN U TIPOMEXKYTOUYHON aTTECTALUEH.
MeTo 161 KOHTPOJISI HAIIPaBJICHBI Ha IPOBEPKY O0YUYaIOIIUXCS:
v/ — BBINOJIHATH YCIIOBUS 3[aHKs HA TBOPYECKOM YPOBHE C MPEICTABICHUEM COOCTBEHHOM

TIO3HITHH;
v — JlenaTh OCO3HAHHBIN BBIOOD CIIOCOOOB JICHCTBUI U3 paHee H3BECTHBIX;

v/ —OCYIIECTBISITH KOPPEKIIHIO (MCIIPABIEHKE) CCTAHHBIX OMHOOK HA HOBOM YPOBHE
IpeUlaraeMblx 3a/1aHuii;

v — paboTaTh B IPyIIIE U NPEACTABIATH KaK CBOKO, TAK W MO3ULIUIO TPYIIIbI

(I)OprI H METO/bI

Conepxanue XapakTepucTHKA OCHOBHBIX BH/I0B /IeSITeJIbHOCTH KOHTPOJISI U OLleHKH
o0yuyarommxcs pe3yJ1bTaToB
(Ha YpoBHe y4eOHBbIX JIeiiCTBHII) o0yueHust

O3HaKOMJICHHE C POJIbI0 MATEMATHKH B HayKe,
TEXHHKE, SKOHOMHKE, UH()OPMAIIMOHHBIX TEXHOJIOTHUAX
BBeaenne Y TIPAKTUYECKON JIEITEIbHOCTH.

O3HaKOMJICHHE C LEISIMH U 33ja4aMU U3YYCHHUS
MaTeMaTUKH Mpu ocBoeHuu crenaibHocteit CITO

Auredpa
BrimonHenune apugmMeTHIecKux ASUCTBUIN HaL 1. Wutepnperanys
YHUCJIaMH, cOYeTasd yCTHBIC U MUCbMECHHBIC ITIPHUEMBI. pe3yJILTaTOB
Haxoxnaenue npuOIMKeHHBIX 3HAYeHUH BETUYHH U Ha0to/IeHHi 3a
IOTPEIIHOCTEHN BHIUKMCIEHHH (a0COIFOTHON U ACATCIBEHOCTBEO
OTHOCHUTENILHOM); CpaBHEHHE YUCIIOBBIX o0yuatomerocs B
. nporecce OCBOCHHS
PasButne nonsitust BBIPAKEHUI. .
o0pa3oBaTenbpHOI
0 JucJe Haxoxzaenue ommn6ok B mpeoOpa3zoBaHUsIX U IIPOTPAMMEL
BBIUNCIIEHUAX (OTHOCHUTCS KO BCEM ITyHKTaM
TIPOTPaMMBI) 2. CraproBas
KopHuu, crenenn, O3HakoMIJIeHHE C IOHATUEM KOPHS /-1 CTENEHH, UArHOCTHKA
Jorapugmsl CBOMCTBAMHM PaJMKaJIOB U MPAaBUJIaMH CPaBHEHUS I0ITOTOBKU
KOpHEH. 00y4aromuxcs o
DopmyIHpOBaHUE ONPEACICHUS KOPHS U CBOMCTB HIKOJIPHOMY Kypcy
KOpHel. Brruucienne u cpaBHeHUE KOPHEH, MaTeMaThKH,

BBISIBJICHUE MOTHBAIlUA
K HW3y4CHHI0O HOBOTO
MaTepHania.

BBITTOJIHEHHE TTPUKUIKU 3HAYCHHS KOPHSI.
[IpeobpazoBaHue YHCTOBBIX 1 OYKBEHHBIX BBIPAKCHUI,
COJICPKAIIUX PATUKAIIBL.

BrimonHenue pacueToB o Gopmyram, comepikanum 3. Tekymmii KOHTDOIS
PAJHKaIbI, OCYIIECTBIIAS HEOOXOMMBIE IIOJACTAHOBKA | g dopwme:

u peoOpa3oBaHusL.
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Omnpenenenne paBHOCUIBHOCTH BBIPAKEHUH €
panukanamu. Pemenue nppanyuoHaabHbIX YpaBHEHHI.
O3HaKOMJIEHHE C IOHATHUEM CTETEHHU C
JIEHCTBUTEIILHBIM MTOKA3aTEIIEM.

Haxoxnenue 3HaueHH CTETIEHH, UCTIONb3YS MTPU
HEOOXOJMMOCTH MHCTPYMEHTAIbHbIE CPECTBA.
3anuchIBaHUE KOPHS 1-U CTETIEHU B BUJIE CTEIIEHU C
JTPOOHBIM TIOKa3aTejaeM U Ha000POT.

DopmyIMpOBAHUE CBOWCTB CTENEHEN. Boruncinenue
CTENEeHEH ¢ PAllMOHAJIBHBIM NIOKA3aTeNIEM, BBIIIOJIHEHHUE
MPUKUAJIKHA 3HAUEHUS CTEIICHU, CPABHEHUE CTETICHEH.
[IpeoOpa3zoBaHKe YNCIOBBIX U OYKBEHHBIX BHIPAKCHUH,
COZEpKAIIMX CTENIEHHU, IPUMEHSS CBOMCTBA. Pemenue
MOKAa3aTeJIbHbIX YPAaBHEHU.

O3HakOMJIEHME ¢ IPUMEHEHNEM KOPHEH U CTENEHEN
IIPY BBIYNCIIEHUU CPEHUX, ACJIICHUH OTPe3Ka B
«30JI0TOM CeueHUW». PereHne npukiajaHbX 3aa4 Ha
CJI0KHBIE MPOLEHTHI

BrimonaeHne npeoOdpa3oBaHuil BEIPAKCHHM,
npuMeHeHue GopMyJl, CBSI3aHHBIX CO CBONCTBAMU

- YCTHOT'O ¥ THCbMEHHOTO
orpoca;

- MIPAKTHYECKUX padoT;

- KOHTPOJBHBIX paboT
O TEeMaM pa3/IeNoB

JUCTIATIIIHEI;

- TOMAaITHeH paboTHI;

- CAMOCTOSITETIBHOM
PpaboTHL.

4. Py6exnbrit
KOHTPOJIb 10 TeMaM
«Kopnn, CTeTICHH,
norapuMbn»,
«Kombunaropuxa,
OJIEMEHTHI TEOpHUHU
BEPOSITHOCTEM,
DyHKIUNY,
«IIpousBoaHbIE u
HWHTETPAIIbI.

5. Utorosasa
arrecranus B popme

IIpeoOpa3oBanue CTETICHEH U JIOTapu(MOB. 9K3aMeHa
ajiredpanyecKux Omnpenenenre 001acTH JOMYCTUMBIX 3HAUYCHUIN
BbIPasKeHUH Jorapu(pmMUUECcKOro BelpaxkeHus. Pemenne
norapu(pMHUECKUX YpaBHEHHMA
OCHOBBI TPUTOHOMETPHUH
N3yuenue pagrnaHHOro METOAAa U3MEPEHUS YTIIOB 1. Wutepnperanust
BpAICHUSA U UX CBS3HU C I'PalyCHOU MEpPOM. pE3yILTAaTOB
N3006paxkenue yrioB BpallleHUsI Ha OKPY>KHOCTH, Ha0o/IeHHi 3a
COOTHECEHHUE BEJIUYHMHEI YIJIa C €r0 PACIIOI0KEHHEM. ACATEIBHOCTBIO
®opMyIUpOBaHUE ONPEAETICHUN TPUTOHOMETPUUECKHUX obyuatowerocs i
OcHoOBHBIC IOHATHS (GyHKIMH 1715 YIJI0B MOBOPOTA U OCTPHIX YTJIOB fponecoe OCBOCHIT
obpazoBaTepHOU
IPSIMOYTOJIBHOTO TPEYTOJIbHUKA U 00BSCHEHUE UX TPOTPAMMBL.
B3aMMOCBSI3H
OcHOBHBbIE [IpumeHeHre OCHOBHBIX TPUTOHOMETPUUYECKUX 2. CraproBas
TPUTOHOMETPHYECKHE | TOXKJIECTB AJIS BBIUUCIICHUS 3HAUCHUN JIMarHOCTHKA
TOXK/AECTBA TPUTOHOMETPUUYECKUX (PYHKIMNA 110 OAHON U3 HUX HOATOTOBKU
N3ydenune oCHOBHBIX (POPMYII TPUTOHOMETPHUH: 00yJaroLINXCsl 1o
(bopMyIIbl CIIOKEHUS, YABOCHUS, TPeoOpa3oBaHus HIKOJIbHOMY Kypcy
CYMMBI TPUTOHOMETPUYECKUX (YHKIHI B MaTeMaTHKH,
MIPOM3BE/ICHNE U MIPOU3BECHUS B CYMMY U BBUABJICHAC MOTHBAlHH
K HW3YUYCHHUIO HOBOI'O
IIPUMEHEHUE NIPU BBIYUCIICHUH 3HAUEHUS MaTepuana.
IIpeoOpa3oBanus TPUTOHOMETPHUYECKOTO BBIPAKEHUS U YIPOUIEHUS €rO.
NpOoCTeHINX OBHaKOMJIf:HI/Ie CO CBOMCTBaMHU CUMMETPHUH TOYEK Ha 3. Tekyumwii KOHTPOIb
TPUTOHOMETPUYECKHUX | EIMHUYHON B hopme:
BbIPasKeHUH OKPY’KHOCTH M IPUMEHEHHE UX JJIs BbIBO/IAa (POPMYIT - YCTHOTO ¥ MHCHMEHHOTO
MIPUBEICHUS OIIpoCa;
IIpocreiimmue Pemenue no gpopmyniam ¥ TPUTOHOMETPUIECKOMY - IPAKTUYECKUX PaboT,;
TPUTOHOMETPHYECKHE | KPYry NPOCTEUIINX TPUTOHOMETPUYECKUX YpaBHEHUN. | - KOHTPOJIBHBIX pabor
YPAaBHEHHS H [IpumeHeHne 00X METOJIOB PELICHNs] ypaBHEHUN o TeMaMm  pasAcios
Hepasencmea (mpuBeeHKE K TMHEHHOMY, KBaJpPaTHOMY, METO AMCIIMIUTMHEL,

Pa3NoKEeHMsI HAa MHOKUTEIIHU, 3aMEHbI IEPEeMEHHOM) Mpu

- ToMatrHe paboThl;
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pEeLIEHUU TPUTOHOMETPUYECKUX YPABHEHUN.
YMeHnue oTMeuaTh Ha KpyTe peleHus TpoCTEHIINX
TPUTOHOMCTPUYCCKHNX HCPABCHCTB

ApKCHHYC,
APKKOCHHYC,

O3HaKoOMJICHHE C TIOHATHEM O0paTHBIX
TPUTOHOMETPUYECKHUX (PYHKINH.

N3yuenue onpeneneHnii apkCUHyca, apKKOCHHYCa,
apKTaHIeHca

yucia, GopMyIMpOBaHUE UX, U300pakeHne Ha
€AMHUYHON OKPYHOCTH, IPUMEHEHHE NPU PELICHUH

- CaMOCTOSTENIEHOI
paboTBL

4. PyGexHbrit
KOHTPOJIb 1O TeMaM
«KopHu, CTCIICHH,
JorapuGMeI»,
«KombuHaropuka,
OneMeHTHI TeOpHUU
BEPOSITHOCTE,
DyHKIUNY,
«IpousBoaHsbie u
HUHTETPaJIbD».

5. Utorosasa
arrecranus B popme

ApPKTaHIeHC Yucia ypaBHEHUH JK3aMeHa
®YHKIMHU, UX CBOMCTBA U TPA®UKHU
O3HakoMJICHHE C TIOHATHEM MepeMEeHHOM, npumepamu | 1. Wurepniperanust
3aBUCUMOCTEN MEXAY TEPEMEHHBIMM. pe3yJIbTaTOB
O3HakoMJIeHHE C TIOHATHEM Tpaduka, onpeaesieHne HabmoneHuii 3a
NPHHAJIEKHOCTH TOYKU rpaduKy QyHKIMH. HgﬂTem’HOCT“O
Onpenenenue no ¢popmysie MpOCTeHIIel 3aBUCUMOCTH, odyHatomerocs 5
DyHKIUN BUJa ee rpaduka. Bolpaskenue no popmyie oaHON fiponecee OCBOCHIA
Hy ) . ) Y oOpa3oBaTenbHOI
OHSITHE O NepEeMEHHOI uepe3 JpyTrue. IPOTPaMMEL,
HeNnpepbIBHOCTH O3HakoMJICHHE C OnpeieTIeHHeM (YHKIINH,
(pyHKIMH ¢dopmynupoBanue ero. Haxoxxaenue oonactu 2. CraproBas
OMnpeaciICHUA 1 o0JIacTH 3HAYEHUH (1)YHKI_[I/II/I OUarHocTHUKa
O3HakoMJIeHHE C TpUMepaMy (yHKIIMOHATIBHBIX HOJI'OTOBKU
3aBUCHUMOCTEH B peabHbIX MPOLEccax U3 CMEXKHBIX 00yJaroIMXCsl 1o
JUCLUILINH. HIKOIEHOMY Kypcy
MAaTCMaTHUKH,

CaoiicTBa QpyHKIIMH.
I'padpuyeckas
HHTepIpeTaunus.
IIpumepsl
GyHKUMOHAIBbHBIX
3aBHCHMOCTeH B
peabHbIX

npoieccax u ABJeHUIX

O3HakOMJIEHHE C JOKa3aTeNbHBIMU PACCYXACHUIMU
HEKOTOPBIX CBOMCTB JIMNHEMHOM M KBAaJpaTUYHON
GyHKIMHA, TPOBEACHUE MCCIICTIOBAHUS JIMHEHHOM,
KyCOYHO-TUHEWHOMU, IPOOHO-JINHEHHOH 1
KBaIPaTUYHOW (PYHKITUH, TOCTPOSHUE UX IPadUKOB.
[Toctpoenue u ureHne rpaduKoB QyHKIHA.
HccnenoBanue GyHKITUH.
Cocraiienre BUA0B (PyHKIUN IO JAHHOMY YCIOBHIO,
pelIeHre 3a1a4 Ha SKCTPEMYM.

Brinonnenune npeoOpa3oBanwii rpaduika GyHKIHH

Uzyuenue nonwsamus oopamuoi (pyHKyuu, ornpeneacHue

BBISIBJICHUE MOTHBALMH
K M3Y4YEHHIO HOBOTO
MaTepHaia.

3. Tekymmii KOHTPOJIb
B (hopme:

- YCTHOTO ¥ MUCHMEHHOTO
orpoca;

- IPaKTUYECKUX PadoT;

- KOHTPOJBHBIX padoT
Mo TeMaM pasJielioB

BUJIA U nocmpoenue papuxa obpammoi gynkyuu, AUCLHILTHHBL,
Haxooicoenue ee obacmu onpeoeiieHus u ooaacmu - ZlOMaIlHeH paboThL; .
g o M - CaMOCTOSITETHHOM
snauenuti. [lpumenenue CBOHCTS GyHKIMHN pu paGoTEL
HCCJIEIOBAaHUM YPAaBHEHUN U PELICHUH 3a/1a4 Ha
IKCTPEMYM. 4. PyGexublit
OoOpaTHble QyHKIUM O3HaKOMJICHHE C TIOHATHEM CJIOKHOU (DYHKITUH KOHTPONb 10  TeMaM
CrenenHnble, NoKka3a- Brruncnienue 3HaueHni QyHKIMN 110 3HAYEHUTIO «KopHu, CTETICHH,
TeJIbHbIE, apryMeHra. norapudmbD»,
JorapupmMmuyeckme u OmnpeneneHue MOJI0KEHUS TOYKH Ha TpaduKe 1o ee «Kombunaropuka,
TPUTOHOMETPUYECKHE | KOOpIWHATaAM U HA0OOPOT. OnemeHTsI Teopun
pyHKIMHU. Hcnonp3oBanue cBOMCTB (DYHKIMIHA Uil CpaBHEHHS BEPOATHOCTEH,
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3HA4YEeHUH CTENeHel u TorapumMoB.
[TocTpoenune rpauKoOB CTEMIEHHBIX U JIOTapU()MHUESCKIX
byHKIMI
Pemmenne nmoka3atenbHbBIX U JOrapuGMUYECKUX
YPaBHEHHUI U HEPABEHCTB 110 U3BECTHBIM aJIFOPUTMAM.
O3HaKOMJICHHUE C TTIOHATHEM HENPEPHIBHOM

DyHKIUNY,
«IIpousBogHbIE u
HMHTETPAIIBI».

5. UroroBas
arTecTamus B popMme

. . IK3aMeHa
nepuoandeckoi QyHKIH, OPpMYITUPOBAHNE CBOMCTB
CUHYCa U KOCHHYCa, IOCTPOCHHE UX TPapuKOB.
O3HaKOMJICHHE C TIOHSITHEM TAPMOHHUYECKUX KOJICOaHHIA
U IIpUMepaMH FrapMOHUYECKHUX KoJIeOaHMH [
OTIMCaHMSA MPOIIECCOB B (PU3HKE U APYTHX OOJIACTSIX
3HAHMUSL.
O3HaKOMJIEHHE C IOHATUEM Pa3PbIBHOM MEPUOINUECKON
byskumn, GopmMyIupoBaHUE CBONCTB TaHTEHCA U
KOTaHT'€HCAa, IOCTPOEHHUE UX IPa(hUKOB.
[Ipumenenne cBOMCTB (PYHKITUH JJIsI CDAaBHEHHSI
3HaYeHUH TPUTOHOMETPUUECKUX (DYHKIIHIA, perieHus
TPUTOHOMETPUYECKUX YPaBHEHUM.
Ilocmpoenue epaguxos obpammuwix
OopatHbie MPULOHOMEMPULECKUX DYHKYULL U OnpeodeneHue no
TPUTOHOMETPHYECKHUE | epaduxam ux ceoticms.
byHkun BrinotHeHHe npeoOpa3oBaHus rpauKkoB
HAYAJIA MATEMATHYECKOI'O AHAJIU3A
O3HaKOMJICHHUE C TTIOHATHEM YUCIIOBOM 1. Hurepnperanus
[IOCJIENOBATEIBHOCTH, CIIOCOOAMH €€ 3aJaHusL, pe3yJIbTaTOB
BBIUMCJICHUSMHU €€ YJICHOB. Ha0o/IeHHi 3a
O3naxomaenue ¢ noHamuem npeoena ACATCIEHOCTBEO
nocne008amenbHOCMu. obyuatomerocs B
nporecce OCBOCHHSI
O3HaKOMJICHHE C BBIYUCIEHUEM CYMMBI OECKOHEYHOTO N
obOpazoBaTeIbHOU
YHUCJIOBOIO psi/ia HA IPUMEPE BBIYUCIICHHS] CyMMBbI IIPOTPAMMEL
0eCKOHEYHO yOBIBAOIIECH reOMETPHUUECKOM
IIporpeccuu. 2. CraproBas
Pemenwuie 3anay Ha npuMeHeHHEe (HOPMYITBI CYMMBI JIMArHOCTHKA
IlocenoBaTeqbHOCTH | OeCKOHEUHO YOBIBaIOIIEH reOMETPUYECKOM MPOTPECCUHU | TOATOTOBKU
IIpounsBonnas u ee O3HaKOMJIEHHE C IOHSTUEM ITPOU3BOIHOM. 00yyaromuXxcs 1o
NnpuMeHeHue N3yuenune u GopMyIupoBaHUE €€ MEXaHUYECKOTO U HIKOJIBEHOMY Kypcy
MaTEeMaTHKH;

TeOMETPUUECKOTO CMBICIA, U3yUYEHHE AITOPUTMA
BBIUMCJICHUS POU3BOIHOM Ha MPUMEPE BBIYUCICHUS
MT'HOBEHHOM CKOPOCTHU M YIJIOBOTO KO3 (duIreHTa
KacaTeJIbHOM.

CocraBiieHHEe ypaBHEHUS KacaTeIbHOM B 00IIEeM BH/IE.
VYcBoenue npaBui auddepeHnpoBaHus, TaOINIIbI
MIPOU3BOIHBIX SJIEMEHTAPHBIX (QYHKIIHH, TPUMECHEHUE
s nudpdepeHmpoBanus GyHKIIUA, COCTAaBICHUS
YpaBHEHUS KacaTEIbHOM.

H3ydeHnue TeopeM 0O CBSA3HM CBOWCTB (YHKIIUU U
POU3BOTHOHN, POPMYIHPOBKA UX.

[TpoBeneHue ¢ MOMOIILIO TPOU3BOAHON UCCIIEOBAHUS
(byHKIIUY, 321aHHON POPMYITOH.

YcTaHoBNEeHUE CBSI3U CBOMCTB (PYHKIIMU U
IIPOM3BOAHOM 10 UX rpauKaMm.

BBISIBJICHUEC MOTUBAaIlUU
K HW3y4CHHIO HOBOTO
MaTepHaia.

3. Tekyumii KOHTPOJIb
B opme:

- YCTHOT'O ¥ TACBMEHHOTO
orpoca;

- IPaKTHYECKUX padoT;

- KOHTpPOJNBHBIX pPaboT
o TeMaM pa3JesioB
IUACLMILINHEL,

- IOMAIlTHEe#H paboTH;

- CaMOCTOSITCITHHOM
paboThL
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[IpuMeHeHne IPOU3BOHOM IS PEILCHU 3aa4 Ha
HaXO0’KJECHNE HanOOJIbIIEr0, HAMMEHBIIETO 3HaYeHUs U
Ha HAaXOXKJECHUE IKCTpEMyMa

O3HaKOMJICHHE C TIOHSITHEM MHTErpaiia u
epBOOOPA3HOM.

Wzydenue npaBuiia BBIYUCICHUS TIEPBOOOPAZHON U
Teopembl Hetorona—JIeliOHu1A.

Pemienue 3aa4 Ha CBSI3b IEPBOOOPA3HON U €
HPOU3BOTHOM, BBIYHUCIICHUE IEPBOOOPA3HOM 11
JTaHHOU (PYyHKIUU.

4. PybexHbrit
KOHTPOJIb TI0 TeMaM
«KopHu, CTETICHU,
sorapu@msbD»,
«Kombunaropuka,
DJIeMEHTBI TEOpHUH
BEPOATHOCTEM,
DyHKIUNY,
«ITpouzBoiHbIE u
HWHTETPAJIBI.

5. Utorosas

IlepBooGpa3nasn Pemenue 3ana4y Ha IpUMEHEHUE UHTETpaIa ISl artecTamus B hopme
U HHTerpaJ BBIUMCIICHNS (PU3UUECKUX BEJIMYMH U IUIOMAeH 9K3aMeHa
YPABHEHUWS 1 HEPABEHCTBA
YpaBHeHnus u cucteMbl | O3HAKOMJIEHUE C MIPOCTEHIIMMHU CBEIECHUSAMHU O KOPHsX | 1. WuTepnperarms
YPaBHEHUI anreOpanvecKuX ypaBHEHUU, TOHATUSIMHU UCCIICIOBAHM | PE3yIbTaTOB
HepaBeHcTBa M YPaBHEHUH U CUCTEM YPABHEHM. HAOIIO ICHHH 3a
CHCTEMbI HEPABEHCTB ¢ | V3ydeHne Teopuu paBHOCHIBHOCTH ypaBHeHHi u ee | ACATCIBHOCTBIO
ABYMSI IePEMEHHBIMH | IDUMEHEHHs.  [IOBTOpEHHMe  3alucd  pelleHus obyuatormerocs B
CTAHJAPTHBIX YpPABHEHH, NPUEMOB IpeodpasoBanHus | Lo-CCC OCBOCHIA
N o0pa3oBaTenbHOI
YpaBHEHUH IS CBEACHMS K CTAHAAPTHOMY YPaBHEHHUIO. S —
Pewenne palrOHANbHBIX, MPPALMOHAIBHBIX,
TIOKA3aTeIbHBIX U TPUTOHOMETPHYCCKUX YPABHCHHH H | 5 Craprosas
CUCTEM. JUardHoCTuKa
HUcnonb3oBanne CBOMCTE W TpadukoB (GYHKIMH 1A | 1oxrorToBKE
pewienus ypaBHenuid. [IoBTopeHne OCHOBHBIX MPHEMOB | oGyyarowmxcs o
PCIICHUA CUCTCM. ITKOJIEHOMY Kypcy
PewieHne ypaBHEHUH C INPUMEHEHHEM BCEX IPUEMOB | MaTEMATHKH;

(paSJ'IO)KeHI/IH Ha MHOXUTCIIN, BBCACHUA HOBBIX
HCHU3BCCTHBIX, ITOACTAHOBKH, rpa(pnqecxoro MeTOIla).

Pemienne cucteM  ypaBHEHMH € NPUMEHEHUEM
Pa3IUYHBIX CITOCOOOB.
O3HakoMJIeHME C OOIIMMH BOMNPOCAMU  PELLEHUS

HEpaBEHCTB U MHCIIOJIb30BaHUE CBOWCTB U TpaduKoOB
(GYHKUMI IPU peIIeHHH HEPABEHCTB.
PemieHne HEpaBeHCTB U CUCTEM
NPUMEHEHHEM Pa3IMYHBIX CIIOCOOO0B.
[IpuMeHeHnEe MaTeMaTU4eCKUX METOJOB Ul PEIUEHUS
COJIepKaTeNbHBIX 3a/1a4 U3 Pa3IUYHbIX 00JacTe HayKu

HEPABEHCTB C

BBISIBJICHHE MOTHBAIIUU
K HW3yYCHHI0O HOBOTO
MaTepuaia.

3. Tekyumii KOHTPOJIb
B (hopme:

- YCTHOT'O ¥ TACBMEHHOTO
oIpoca;

- IPaKTHYECKUX padoT;

- KOHTPOJBHBIX padoT
o TeMaM pa3JesioB

JVCIUTLTIHEI,

¥ TOpakTHkd. HWHTEepnpeTupoBaHWe pE3yNbTaTOB  C | _ jomammeit paboThI;

YUYETOM pEaIbHbIX OrpaHUYECHUN - CaMOCTOSITEBHOM
paboTHL.
4. Py06exubIit
KOHTPOJIb TI0 TeMaM
«KopHn, CTETIEHH,
sorapu@mery,
«Kombunaropuxa,
OneMeHTHI TEOpUH
BEpPOSITHOCTEH,
OYHKIUNY,
«ITpon3BoiHbIE u
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HUHTETPAJbD).

5. Utorosas
arrecraius B popme

9K3aMeHa
SJIEMEHTBI KOMBUHATOPUKH, TEOPUU
BEPOATHOCTEU U CTATUCTUKH
N3yuenue npaBuina KOMOMHATOPUKU U IPUMEHEHUE 1. Nurepnperanust
MIpH pelIeHnH KOMOMHATOPHBIX 3a/1a4. pe3yJIbTaTOB
Peenye KOMOHHATOPHBIX 3a7a4 METOOM mepeGopa i | Haduosienui 3a
10 MIPABHITY YMHOMKEHHSL. Hg’lTeHI’HOCT“O
O3HakoMJICHHE C TIOHATUSAMU KOMOMHATOPUKU: odyHatomerocs 5
nporecce OCBOCHHS
pa3MelIeHUsIMH, COUEeTaHUSIMU, IEPECTAHOBKAMH U 9
o0pa3oBaTenbHOI
(dhopMynaMu Al UX BBIYUCIICHHUS. [IpOTPAMMBL.
OObsicHeHne U TpuMeHeHne GOpMyJT 17151 BBIYUCIICHUS
Pa3sMCIICHUH, 2. CraproBast
IEPECTAaHOBOK U COUYETaHUU IIpr pCIICHUMA 3a/a4. JUar”HocTuka
OcHOBHBIE IOHATHA Osnaxomiienue ¢ 6uHomMmoM HproToHa 1 HOJI'OTOBKU
KomOunaTopuxku TpeyrosbHUKOM [lackais. 00y4aroIuxcs o
PereHne npakTuyeckux 3a1ad ¢ UCIOJIb30BAaHUEM HIKOJIBHOMY Kypcy
MAaTCMaTHKH,

MOHSTHHA U IPaBHJI KOMOMHATOPUKH

DJIeMeHTBI TeOPHH
BeposiTHocTeil

N3yueHue Ki1accuuecKkoro OnpeAesieHust BEPOSATHOCTH,
CBOMCTB BEPOSITHOCTH, TEOPEMBI O CYMME
BEPOSITHOCTEH.

PaccMoTpenue npuMepoB BEIYUCIIEHUS BEPOSITHOCTEN.
Pemenue 3a1a4 Ha BEIYMCIIEHUE BEPOATHOCTEMN
COOBITHI

IIpencraBiienne
JaHHBIX
(TadIuubI,
AHATPAMMBI,
rpaguxn)

O3HaKOMJIEHHE C IIPEJICTABICHUEM YUCIIOBBIX JAHHBIX
U UX XapaKTepUCTUKAMHU.

Pemenue npakTrueckux 3agad Ha 00paboTKy
YHCJIOBBIX JIaHHBIX, BEIUMCIIEHHE UX XapaKTEePUCTUK

BBISIBJICHUE MOTHBALH
K M3Y4YEHHIO HOBOTO
MaTepHaia.

3. Tekymmii KOHTPOJIb
B (hopme:

- YCTHOTO ¥ MUCHMEHHOTO
orpoca,;

- IPaKTUYECKUX PadoT;

- KOHTPOJBHBIX padoT
Mo TeMaM pasJielioB
JACIIUTIIHEL;

- TOMaIlHe i padoThl;

- CaMOCTOSTCITLHOM
padoTHL

4. PyOexnbrit
KOHTPOJIb TI0 TeMaM
«KopHnu, CTEIICHHU,
sorapu@meny,
«KombuHaropuka,
OneMeHTHI TEOpUH
BEPOSATHOCTEH,
OYHKIUNY,
«ITpousBoiHbIE u
HMHTETpaJIbl».

5. UtoroBas
arTecranus B hopme
JK3aMeHa

I'EOMETPHUSA

IIpsimblie U MIOCKOCTH
B IPOCTPAHCTBE

DopMyIMpOBKa U IPUBEACHHUE 10KA3aTCIbCTB
IIPU3HAKOB B3aMMHOTO PACIIOIOKEHUS NPSIMBIX U
INIOCKOCTeN. PacriozHaBaHue Ha yepTexax U MOJEIIX

1. Hurepnperanus
pe3yNIbTaTOB
HaOIIOIeHUH 3a
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Pa3IUYHBIX CIIy4aeB B3aMMHOI'O PACHOJIOXKEHUS MPSIMBIX
Y TJIOCKOCTEM, ApTyMEHTUPOBAHUE CBOUX CYXKICHUM.
DopmyIHpOBaHUE ONIPEAECICHUI, TPU3HAKOB U CBOWCTB
NapayIeIbHbIX U NEPHEHANKYJISAPHBIX INTIOCKOCTEMN,
JIBYT'PAaHHBIX U JTUHEHWHBIX YTJIOB.

BrinonHenne mocTpoeHHs! YIJIOB MEXAY MPSIMBIMH,
OpSMOM M IUIOCKOCTBIO, MEXAY IUIOCKOCTSMHU IO
OMNMCAHUIO U PaClo3HABAHHUE UX HA MOJEIISX.
[IprMeHeHre MPU3HAKOB U CBOMCTB PACIIOIOKEHUS
NPSIMBIX U TJIOCKOCTEH MpU PEeIIeHUH 3a7au.
N300paxeHne Ha pUCYHKaxX U KOHCTPYUpOBaHUE Ha
MOJEJISAX NEPHEHANKYJISIPOB U HAKIIOHHBIX K IJIOCKOCTH,
MPSIMBIX, APAJIEIbHBIX INIOCKOCTEN, YTIIOB MEXKIY
IPSIMOM U TNTIOCKOCTBIO U 000CHOBaHKE TIOCTPOCHUSI.
Pemenue 3a1a4 Ha BBIYHMCIIEHHE TEOMETPUYECKHUX
Benn4YrH. ONUChIBAaHUE PACCTOSHUSA OT TOUKH JI0
IJIOCKOCTH, OT NPSIMOU JI0 TNTIOCKOCTH, MEXTY
MJIOCKOCTSIMU, MEX/Y CKPEIIMBAIOIIUMHUCS MPSIMBIMH,
MeX1y POU3BOJILHBIMU (PUTYpaMU B IPOCTPAHCTBE.
DopMyIMPOBAHKE U JIOKAa3bIBAHIUE OCHOBHBIX TEOPEM O
PACCTOSIHUSX(TEOPEM CYIIIECTBOBAHMS, CBOMCTBA).
N3o0pakeHne Ha YyepTekax U MOJEISIX PACCTOSIHUS U
00ocHOBaHUE CBOUX CyKaeHui. Onpenenenue u
BBIYHCIICHUE PACCTOSIHUI B TPOCTPAHCTBE.
[Tpumenenue hopMyI U TeOpeM IITAHUMETPUU AJIs
pemenus 3aga4. O3HaKOMJIEHUE C TOHSTUEM
NapajyIeIbHOrO MPOEKTUPOBAHUS U €0 CBOMCTBAMU.
DopMyIHPOBAHKUE TEOPEMBI O TUIOLIAAN
OpPTOTrOHAJIBHOM NPOEKIIMH MHOTOYTOJIbHUKA.
[Tpumenenue Teopun At 000CHOBAHUS TOCTPOCHUH U
BBIYUCIICHU. APTYMEHTUPOBAHUE CBOMX CYKIICHHI O
B3aMIMHOM PACIIOJIOKEHUU TPOCTPAHCTBEHHBIX (DUTYD

MHororpaHHUuKH

OnucaHue U XapakTEPUCTUKA Pa3IUYHbIX BUOB
MHOTOTPaHHUKOB, [IEPEUNCIIEHUE UX DJIEMEHTOB U
cBoiicTB. 300pakeHne MHOTOIPaHHUKOB U
BBINOJIHEHHE MTOCTPOCHUS HA M300pAKEHUSIX U MOJEIISX
MHOT'OIPAHHHUKOB.

BrrunciieHne TMHEWHBIX AJIEMEHTOB U YIJIOB B
MPOCTPAHCTBEHHBIX KOHPUTYpALIUSIX,
apryMEHTHPOBAHUE CBOUX CYKICHUI.

XapakTepucTuka u n300pakeHue CeUeHUs, pazeepmri
MHO202PAHHUKOG, BBIYUCIIEHUE TIIOLIAAEH
noBepxHocTe. [locTpoeHne npocTenmux ceueHmt
Ky0a, mpu3mbl, mupamusl. [Ilpumenenue GpakToB u
CBEJICHUI U3 INIAHUMETPUU.

O3HaKOMJIEHHE C BUJJaMU CUMMETPHi B IPOCTPAHCTBE,
dbopMynupoBaHue onpeaAeeHII U CBONCTB.
XapakTepucTuKa CHMMETPUH TEJl BpaIleHUs U
MHOT'OIPAHHHUKOB.

[IpuMeHeHne CBOMCTB CUMMETPHH MIPU PELLICHUM 3aad.
Hcnonp30BaHue NpuoOPETEHHBIX 3HAHUM JUISI

JACATCIBHOCTBIO

oOyuJatomierocs B
mpoiiecce OCBOCHUS
o0Opa3oBaTeIbHOMN
MIPOTPAMMEL.

2. CraproBas
JIHarHOCTHKA
MOJITOTOBKH
oOyJaronuxcs 1o
IIIKOJIBHOMY Kypcy
MaTeMaTHKH;

BBISIBIICHHE MOTHBALH
K M3Y4YCHHIO HOBOTO
MaTepHaa.

3. Tekymuii KOHTpOJIb
B hopme:

- YCTHOTO ¥ MTUCBMEHHOTO
orpoca;

- IPaKTHICCKUX PadoT;

- KOHTPOJBHBIX paboT
0 TeMaM pa3ZeiioB

JCITUTLTHHEI,
- ToMaIlrHe paboTsl;

- CaMOCTOSITETIEHOM
paboTBhL

4. PyGesxHbrit
KOHTPOJIb 10 TeMaM
«KopHnu, CTCIICHH,
aorapu@mery,
«Kombunaropuxa,
OneMeHTHI TEOpUH
BEPOSITHOCTEM,
OYHKIUNY,
«IIpouzBonHBIE U
HUHTETPAJIBI».

5. Utorosas
arTecTamus B popMme
9K3aMeHa
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MCCJIEI0BAHMS U MOJICTTUPOBAHUS HECJIOXKHBIX 3a/1a4.
N306paxeHre OCHOBHBIX MHOTOI'PaHHUKOB U
BBITIOJIHEHUE PUCYHKOB IO YCJIOBUSIM 3a/1a4

Tesa u moBepxXHOCTH
BpallleHUs

O3HakoMJIEHHE C BUJAMU TeJl BpaLEHUs,
dbopMyITMpOBaHUE UX ONPEICIICHUI U CBOWCTB.
DopMyIMPOBAHUE TEOPEM O CEYEHUU HIapa MJIOCKOCTHIO
¥ IJIOCKOCTH, KacaTelbHO K chepe.

XapakTepucTuka U n300pakeHue TeJ BpalleHus, uX
pa3BEPTKH, CCUCHHUS.

Pemenue 3a1a4 Ha NOCTPOEHUE CEUEHUI, BBIYUCIICHHE
JUTMH, PaCCTOSIHUM, YIioB, tuiowmanei. [Iposenenue
JI0OKa3aTeJIbHbIX PacCyXACHHUI NpU PEIICHUH 3a1a4.
[IpuMeHeHnEe CBOMCTB CUMMETPHH IIPY PELICHUU 3a1a4
Ha TeJia BpalleHHs, KOMOMHAIIUIO Tell.

N3006paskeHre OCHOBHBIX KPYTJIBIX TEJ M BHITIOJTHEHUE
PHUCYHKA 110 YCJIOBUIO 33/1a4u

HN3mepenus B
reoMeTpuu

O3HaKOMIIEHHE C TTOHITHUAMH IUIOIAIA 00bEMA,
aKCMOMaMH 1 CBOMCTBaMH.
Pemenue 3amau Ha BEIUMCIICHUE TIJIOMIAIEH TITOCKUX
buryp ¢ npuMeHeHHEeM COOTBETCTBYIOIIUX (POPMYT U
¢dakToB u3 IaHuMeTpun. MzydueHue Teopem o
BBIYHCIICHUH 00HEMOB MPOCTPAHCTBEHHBIX TE,
pelIeHre 3a1a9 Ha IpUMEHEHUEe (OPMYJT BEIYHUCICHHUS
00bemoB. U3yuenne Gpopmy 1S BBIYUCIICHUS
TJIOIIA/IEN TOBEPXHOCTEN MHOTOTPAHHUKOB U TEN
BpalllCHHUS.
O3HakoOMJIEHHE C METOJOM BBIYHMCICHHUS IUIOIIAIN
MOBEPXHOCTH cephl. PereHue 3a1a4y Ha BEIYUCIICHUE
IJIOIIA/IEN TOBEPXHOCTH MTPOCTPAHCTBEHHBIX TEI

Koopaunartsl n
BEKTOPBI

O3HakoMJIeHME C TIOHATHEM BekTopa. M3ydeHue
JEKapTOBOM CHUCTEMBI KOOPAMHAT B IPOCTPAHCTBE,
IIOCTPOEHUE 110 3aJaHHBIM KOOPAMHATAM TOYEK M
IUIOCKOCTEH, HaX0XKAECHUE KOOPAUHAT TOYEK.
HaxoxneHue ypaBHeHUN OKpYKHOCTH, chepsl,
IUIOCKOCTH. BbIUKciieHne pacCTOAHUN MEXAy TOYKaMU.
N3ydeHne cBOWCTB BEKTOPHBIX BEJIMYHH, ITPaBUI
pa30XKEHNUsI BEKTOPOB B TPEXMEPHOM IIPOCTPAHCTBE,
IIpaBUJI HAXO0XKACHUS KOOPJIAMHAT BEKTOpa B
IIPOCTPAHCTBE, IPAaBUJI IEUCTBUI C BEKTOPaMH,
3aIaHHBIMUA KOOPJIMHATAMH.

[TpuMeHeHne TeOpUM NPU PELICHUH 3a/1a4 Ha JEHCTBUS
C BEKTOpaMHU.

N3y4eHne cKkaasipHOTO IPOU3BEIECHUS BEKTOPOB,
BEKTOPHOTO YPaBHEHUS IIPSIMOU U INIOCKOCTH.
[TpuMmeHeHne TEOpUH NPU PELIEHUH 3a-

Jlay Ha JEUCTBUS C BEKTOPaMHU, KOOPJIAUHATHBI METOI,
IIPUMEHEHUE BEKTOPOB I BEIYUCIICHNS] BEJINYMH YIJIOB
Y PACCTOSIHHM.

O3HaKOMJIEHHE € JOKa3aTEIbCTBAMU TEOPEM
CTEPEOMETPUH O B3aUMHOM PACITOJIOKEHUU NIPSIMBIX U
IUIOCKOCTEN € MCIOJIb30BAHUEM BEKTOPOB

1. WnTepnperanus
pe3yIbTaTOB

HaO o IeHN I 3a
JESTENLHOCTHIO
oOydJatomierocs B
nporiecce OCBOCHUS
00pa3oBaTebHOI
IIPOTPaMMBI.

2. CraproBas
JTMarHOCTHKA
[TOJATOTOBKHU
obyJarommxcs 1o
[IKOJIEHOMY Kypcy
MaTeMaTHKH,

BBISIBIIEHHE MOTHBALUU
K H3Y4YEHHI0O HOBOIO
MaTepHana.

3. Tekymmii KOHTPOJIb
B hopme:

- YCTHOTO ¥ MTACHMEHHOTO
omnpoca;

- IPaKTUYECKUX PadoT;

- KOHTPOJIBHBIX padoT
o TeMaM pasZelioB

JUCIIMILINHEI;
- ToMaIrHe padoThl;

- CaMOCTOSITETIEHOM
paboTHL

4. Pybexnbrit
KOHTPOJIb TI0 TeMaM
«Kopnu, CTETICHH,
sorapuMen»,
«Kombunaropuka,
OneMeHTHI TEOpUH
BEpPOSITHOCTEH,
OYHKIUNY,
«ITpousBoiHbIE u
WUHTETPAJIBD».

5. UroroBas
aTTecTauusi B popme
JK3aMeHa
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