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Pabouas nporpamma y4eGHo# mucimumanael OY/In04 MarematHka paspaboTaHa Ha OCHOBE
TpeboBaHHIA:

- @emepaIEHOTO TOCYAAPCTBEHHOTO 06pa30BaTeNbHOIO CTaHAapTa cpeauero obmero
obpazoBaHHs yTBepKIEHHOrO IpHKazoM Munobprayku Poccun ot 17.05.2012 N 413
(3apeructpuposano B Musiocte Poccuu 07.06.2012 N 24480);

- MenepabHOrO rocy IapCTBEHHOIO 00Pa30BATEIBHOIO CTAHIAPTA CPEIHETO IPO(PECCHOHATBHOIO
obpazopanua mo cnenuansHocTH 09.02.07. UHpOpMaMOHHEIE CHCTEMEI H TPOrPaMMHPOBAHHE C
YYETOM:

- mpotuns nomyyaemoro obpazoBaHus.

- IPHMEPHOMH MPOTPaMMBE;

- Pexomenpaumii mo opraHM3aunMM noiydeHHs cpenHero ofmero ofpa3zoBaHus B mpelenax
0CBOeHHs 00pa3zoBaTebHEIX NPOrpaMM CpeIHero npodeccHoHansHOro ofpa3oBaHHA Ha Oase
OCHOBHOTO ofmiero ofpasoBanus ¢ ydeToM TpeboBaHHH (enepalbHBIX TIOCYAApCTBEHHBIX
06pa3oBaTeNnbHEIX CTAHAAPTOB M MOJNYYaeMOH CIEHAIbHOCTH CPeJHEro IpoecCHOHATBHOTO
obpaszoBanus (pazpaboTansl JlenapTaMeHTOM TOCYAapPCTBEHHOH MOIUTHKA B cepe TOAroTOBKH
pabounx xanapos u JITO MunoGpuayks Poccun coBmecTHO ¢ @I'AY «DesepanbHblii HHCTHTYT
pa3BHTHA OOpazoBamms» (muchMo JlemapraMeHTa TIOCYNapCTBEHHOH IIONHTHKH B Coepe
noaroToBKH paboumx kanpos ¥ JIIIO Munobpraykn Poceun ot 17.03.2015 Ne 06-259);

- Metoauueckux pekoMeHJaluii 1mo paspabotke pabounx nporpamMM 06meoOpazoBaTeNbHBIX
yueGHBIX JHCHMILIHH B TpeJeNaX OCBOEHHS OCHOBHOW MpodeccHoHaIbHOH 06pasoBaTenbHOH
IporpaMMEI CpeiHero npodeccuonansHoro obpazopanus (IMMCC3),

PaGo4as mnporpaMMa yYHTHEIBAE€T OCHOBHBIE NOIOMkeHHs KOHIENMIHM npenojaBaHHA
061meo6pa3oBaTeNbHEIX THCLHMIUIAHE C YyYeTOM HpotheCcCHOHANBHOMH HANpaBIeHHOCTH TPOrpaMM
Cpe/iHero NpodecCHOHATBHOro Oo6pa3oBaHMs, pealW3yeMbix Ha Gase OCHOBHOro oGwIero
06pa30BaHMs, YTBEpKIEHHOH pacmopsiKeHHeM MmuHKCTEpCTBA MNpOCBemeHHs PoccHiicKkon
®enepanuu ot 30 anpens 2021 r. Ne P-98.

PazpaboTauk:

- Uckakxosa Hacuar Hacpenunossa , npenogasarens I'BITOY PII «Kuznspckuii
Npo(eCcCHOHATBHO-NIeJarOTHYECKHH KOIUIEIK»
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1. MACIHOPT PABOYEM MIPOI'PAMMBbI YUYEBHOM JAUCHHUITIJINHBI
MaremaTnka

1.1. O61acTh NPUMEHEHHUS IPUMEPHOH MPOTrPaMMBbI

Pabouas mporpamma y4eOHOW IUCHMIUIMHBI SIBIISIETCSI YacThI0 OCHOBHOH NpPOQecCHOHATHHON
obpa3oBaTenpHOl mporpammsel crneuuanbHocTedl CIIO TexHmueckoro npoduiast u oOydaromieecs B
yupexaenuu CI1O

Pabouas nmporpamMMa opueHTHpOBaHA HAa JOCTHKEHHE CIICAYIONINX [IEJICH:

* ¢hpopMUpOBaHMe NPEACTABJEHMII 0 MaTeMaTHKEe KaK YHUBEPCAIbHOM S3bIKE HAyKHU, CPEICTBE
MOJICIIMPOBAHUS SIBIICHUH U TIPOLIECCOB, 00 HESIX U METOJIaX MAaTEeMaTHKH;

* pa3BUTHe JIOTHYECKOTO0 MBIIUIEHUS,, MPOCTPAHCTBEHHOTO BOOOpPa)XEHHUs, aJrOPUTMHUYECKOU
KyJbTYpbl, KPUTUYHOCTH MBIIUICHUS Ha YPOBHE, HEOOXOAMMOM s Oyaymiedl mpodeccnoHambHOM
NesITeIbHOCTH, /7S IPOJOJKEHUS] 00pa30BaHUs U caMOOOpa30BaHMUS;

* OBJIaj/IeHHe MATeMATHYECKHMH 3HAHUSIMH U YMEHMSIMHU, HEOOXOIUMBIMU B TIOBCEIHEBHOM
KHU3HH, JJIS1 U3YUECHUSI CMEXHBIX €CTECTBEHHO-HAYUHBIX JUCIHILIMH Ha 0a30BOM YPOBHE M AMCLUIUINH
poeCCHOHATFHOTO MHUKJIIA, JJIS MOMyYeHHs 00pa3oBaHMs B 00JacTAX, HE TPEOYIOMMX yriIyOJIeHHON
MaTeMaTH4eCKOM MO OTOBKH;

* BOCNHMTAHUE CPEACTBAMH MATEMAaTHUKU KYJIbTYPbl JIMYHOCTH, IOHUMAHHS 3HAYHMMOCTH
MaTeMaTUKU JJIi HAyYHO-TEXHMYECKOrO IIporpecca, OTHOIIEHMs K MaTeMaTHKe Kak K YacTH
00IIIeYeNIOBEYECKON KYJIBTYphl Yepe3 3HAaKOMCTBO C HMCTOPHEH pa3BUTHUS MAaTEMAaTHKH, HDBOJIOIHEH
MaTeMaTUYECKUX UIEH.

B pesynbraTe ocBoeHMs yueOHOM AUCHUIUINHBI 00YYarOIUICS JOKEH YMeTh:

* BBITIOJHATH apu(METHUECKHE JCHCTBUS HA/l YUCIAMH, COYETasi YCTHBIE U IMCHbMEHHBIC TTPUEMBL;
HaxXoJuTh MNPHUONMKCHHbIE 3HAYEHHs BEJIMYMH M MOrPEHIHOCTH BBIYMCICHMNA (a0CONIOTHAs M
OTHOCHUTEIIbHAs ); CPABHUBATH YMCIIOBBIC BBIPAKEHHS,

* HAXOJUTb 3HAUCHUs KOPHS, CTEIIEHH, JlorapudmMa, TPUrOHOMETPUUECKHUX BBIPAXKEHUI HAa OCHOBE
OTIpENIeNICHUs, WCIIONB3Yysl TpPH HEOOXOJUMOCTH HMHCTPYMEHTAIbHBICE CpEJICTBA; IOJIE30BATHCA
NpUOJIMKEHHON OLIEHKOM MPpH MPAaKTUYECKUX pacyeTax;

* BBINOJHATh NPeoOpa3oBaHMsl BBIPAXKEHUN, NMPUMEHAS (POPMYJIbl, CBSI3aHHBIE CO CBOMCTBaMHU
CTeTeHeM, Jorapu(MoB, TPUTOHOMETPHUECKUX (QYHKIIUM;

* BBIYMCIIATh 3HAYeHUE (DYHKIMM 1O 3aJlaHHOMY 3HAQUYEHUIO apryMeHTa IPU pa3iMyHbIX criocodax
3aaHusl QyHKIUY;

* ONPENIESITh OCHOBHBIE CBOMCTBA YUCIIOBBIX (DYHKIMH, MWJUTFOCTPUPOBATH UX Ha Ipadukax;

* CTPOUTH IpauKu U3yUEHHBIX (DYHKIHHA, WIUTFOCTPUPOBATH MO IpaduKy CBOMCTBA AJIEMEHTAPHBIX
GbyHKIUH;

* UCTIOJIb30BATH MOHATHE (PYHKIIUH Il ONTUCAHUS M aHAJIN3A 3aBUCUMOCTEH BEJTMYHH;

* HAXO/IUTh ITPOU3BO/IHBIE JIEMEHTAPHBIX (DYHKIIMI;

* HCII0JIb30BATh NPOM3BOIHYIO JJIsl U3YUECHHUSI CBOMCTB (DYHKIIMI ¥ TOCTPOSHHSI Ipa(HKOB;

* IPUMEHATHh IPOU3BOJHYIO MAJISl NPOBEICHUS NPUOIMKEHHBIX BBIYUCICHHWH, pellaTh 3aladu
MIPUKJIAJHOTO XapaKkTepa Ha HaX0XKICHHE HauOOJIbIIEro 1 HAMMEHbIIETO 3HAYCHHUS;

* BBIUMCJIATH B IPOCTEHIINX CIy4asX IUIOAAU U OOBEMBbl C MCIIOJb30BAaHUEM OIPENEIEHHOIO
MHTErpana,

* pemarh palroHaIbHbIE, TIOKa3aTelbHbIC, JIOTapu(pMUIeCKie, TPUTOHOMETPUIECKHE YPaBHEHUS,
CBOJISIIMECS K IMHEHHBIM U KBAJPAaTHBIM, a TAK)KE aHAJIOTHYHbIE HEPABEHCTBA U CUCTEMBI;

* UCTIOJIH30BATh rpapUIECKHiA METO/I PEIICHNS] YPABHEHUH 1 HEPABEHCTB;

* 1300paxaTb Ha KOOPAMHATHON IUIOCKOCTU PEIICHHs YPaBHEHUH, HEPABEHCTB M CHCTEM C JABYMS
HEU3BECTHBIMU;

* COCTaBIATh M pPELIaTh YPaBHEHUS U HEPABEHCTBA, CBSA3BIBAIOIIME HEU3BECTHBIC BEIMYUHBI B
TEKCTOBBIX (B TOM YMCJI€ IPUKJIAHBIX) 3a/1a4aX;

*  pacro3HaBaTh Ha YEPTEXKAaX M MOAEISIX IMPOCTPAHCTBEHHBIE (HDOPMBI; COOTHOCHUTH TPEXMEpPHBIC
00BEKTHI C UX ONMUCAHUSIMHU, U300paXKEHUIMHU;



* ONKCHIBATh B3aMMHOE PACIIONOKEHHE MPSAMBIX M IJIOCKOCTEH B MMPOCTPAHCTBE, apTyMEHTHPOBATH CBOU
CYXJICHHS 00 3TOM PacHOI0KEHHH;

* aHAIM3HMPOBATH B MPOCTEUIINX CIyYasiX B3AUMHOE PACIIOJIOKEHHE 00BEKTOB B IPOCTPAHCTBE;

* K300pakaTh OCHOBHBIC MHOTOTPAaHHHUKH M KPYTJIbIE TeJIa; BBIIOIHATH YSPTEKH MO YCIOBHSM 3a/1a4;

* cmpoums npocmeliuiue cevenus Kyoa, npusmul, RUPaAmuobl,

. peniate IUIAHUMETPUYECKHE M IPOCTEHIINE CTEPEOMETPUYECKHE 3a/aud Ha HaXOXKJICHHE
F€OMETPUUECKUX BEJIMYUH (JUIMH, YIJIOB, IUIONIaiel, 00bEMOB);

* HCIIOJIb30BATh IPU PELICHUH CTEPEOMETPUUECKUX 3a/1a4 TNITAaHUMETpHYeCKHe (PaKkThl M METOIbI;

*  TPOBOJUTH JOKA3aTEIbHBIC PACCYKACHUS B XOJI€ PEIICHHS 33/1a4.

1.2. Mecto y4eOHOIl JUCHUIUIMHBI B CTPYKType OCHOBHOH npogeccnoHaIbHOI
o0pa30BaTe/IbHOM NMPOrpaMMBbl: JUCIUILIMHA BXOIUT B 0011€00pa30BaTeIbHbIN MK U OTHOCUTCS K
npoMILHEIM 00111€00pa30BaTEIbHBIM AUCIHUILTUHAM. Y4yeOHasi TUCIMIUIMHA MaTeMaTuka u3yJaercs B
obmeobpazoBarenbHOM ke ydebnoro miana ITIICC3 nHa 6a3ze ocHOBHOTO 0O0Iero oopa3oBaHUs C
MOJIyYeHHEM CPEIHEro 00IIero oopa3oBaHMUs.

VYuyebHast aucuuIuiiHa MaTeMaTHKa BXOJUT B COCTaB 00s3aTeNbHOM NpeaMETHOW 00JacTH
obmiectBenHble Hayku OI'OC cpeanero obiiero oopazoBaHusl.

B yue6HOM mutane MecTo y4eOHOW JUCHUIUIMHBI MaTEMAaTHKA- B COCTaBe 00I11€00pa30BaTENbHbIX
y4eOHBIX AMCHUMILINH, (QOpMHUpPYEMBIX H3 00sA3aTenbHBIX HpeaMmeTHbIx obmacteit @I'OC cpeanero
obmero obpaszoBanus, a1 crneuuanbHoctelt  CIIO  colManbHO-3KOHOMHUYECKOrO  Mpoduis
poeCCHOHAITBHOTO 00pa30BaHUS.

JlucuuiuinHa BXOAUT B cOCTaB NPOGMIBHBIX TUCIMILIMH 00111e00pa30BaTeIbHOTO UK

[IICC3.

1.3. Hdeau u 3aga4n y4eOHOW AMCUMILIMHBI — TPeOOBAHMA K pPe3yJbTAaTaM OCBOCHHS y4eOHOI
AUCHMILIMHBI:

B pesynbTaTe ocBOeHUs yueOHON NUCIMIUIMHBI O0YYarOIIHICS T0KEH 3HATh:

* 3HAYCHUE MATEeMaTUYECKOM HAyKH I pPELIEHHUs 3aJlay, BOSHUKAIONIMX B TECOPUU U TPAKTHUKE;
HIMPOTY U B TO K€ BpEeMs OTPaHHMUYEHHOCTb MPUMEHEHHUS MaTeMaTHYEeCKHX METOJOB K aHaJIU3y U
HCCJICIOBAHHIO TIPOIIECCOB U SBJICHUIA B IPUPOJIC U OOIIECTBE;

. 3Ha4YeHHe NMPAKTUKU U BOIPOCOB, BOHUKAIOMIMX B caMOi MaTeMmaTHke Ajsi (OpMUPOBAHUS U
pa3BUTUSI MAaTE€MAaTUYECKOW HAyKH; HCTOPUIO PA3BUTHUSL TOHATHS  YHCIA, CO3JIaHUA
MaTeMaTHUYeCKOT0 aHalln3a, BOSHUKHOBEHUS U PAa3BUTHS [€OMETPHH;

* YHUBEpPCAJIbHBIN XapakTep 3aKOHOB JIOTUKM MaTEMaTUYECKHX PACCYXKICHUH, UX MPUMEHUMOCTb BO
BCEX 00JIaCTSAX YEIOBEUECKOU e TEIbHOCTH;

*  BEPOSATHOCTHBIN XapakTep pazInYHbIX IPOLECCOB OKPYKAIOIIETO MUPA.

HCIOJIb30BATh MNMPUHOOpPETEeHHbIe 3HAHUA W YMEHHMSl B IMPAKTHYECKON IeATeJIbHOCTH H
MOBCEIHEBHOM KU3HHU:

* JUIs MPaKTHYECKUX pacueToB Mo (opMmyiaM, BKIoYas (JOpMyJIbl, COJEpHKAIIUE CTETICHH, PAIUKAaIIbL,
Jorapu(pmMbl U TPUTOHOMETpUYECKHE (DYHKIMH, UCIONb3Yys IPU HEOOXOAMMOCTU CIPaBOYHBIE
MaTepHuabl U IPOCTEUINE BEBIYUCIUTEIIBHBIE YCTPOMCTBA.

* JUIS ONMCAaHUS C MOMOIIBIO (PYHKIHUI pa3sTUYHBIX 3aBUCUMOCTEH, MpeICTaBlIeHUs] UX rpaduyeckH,
MHTEpIIpeTalnuy rpaduKoB.

. peleHusl MPUKIAAHBIX 33/1a4, B TOM YHCIE COLMAIbHO-DKOHOMUYECKUX U (U3UYECKUX, Ha
HauOoJIbIINE U HAUMEHbIIINE 3HAUEeHHUS, HA HAXOXKJIEHHE CKOPOCTU U YCKOPEHHSL.

* I HOCTPOEHUS U UCCIIEI0OBAHUS MMPOCTEUIINX MATEMATUUECKUX MOJIETIEH.

*  JUIs QaHAJIU3a pealIbHbIX YMCIIOBBIX JAHHBIX, IPEJCTABICHHBIX B BUJIE JUAarpaMM, rpauKkos;

*  aHanM3a UHPOPMALUU CTATUCTUYECKOTO XapaKTepa.



* HJIs1 UCCIIEA0BaHUA (MOI[GHHpOBaHI/IH) HCCJIOXKHBIX IMPAKTUYCCKUX CI/ITyaI_[I/Iﬁ Ha OCHOBC M3YYCHHBIX
dbopMys ¥ CBOMCTB GUTYD;

. BBIYUCIICHUSI O0BEMOB M TUIOMIA/ICH IMOBEPXHOCTEH MPOCTPAHCTBEHHBIX TEI NPU PEIICHUH
NPAaKTUUECKUX 3aJ]a4, HCIHOJb3ysS NpU HEOOXOJUMOCTH CHPABOYHHKUA U BBIYUCIUTEIbHBIC
YCTPOMCTBA.

1.4.PexomeniyeMoe KOJMYECTBO YacoB Ha OCBOeHHEe IMPUMEPHOl MPOrpamMMbl y4eOHOM
AVCHUTIIMHBI:

g cnerpanbHoctet  MCull  makcumanbHON yueOHOM Harpysku oOydvaromierocst 234 yaca, B TOM

quce:
00s13aTeIbHON ayIMTOPHOM yueOHOH Harpy3ku oOydarormierocs 234 yaca.



2. CTPYKTYPA U ITIPUMEPHOE COAEP)XAHUE YYEBHOM JAUCHHUIIJIMHBI
Maremartunka

2.1. O0beM y4eOHOI JMCHUIITHHBI U BUbI Y4eOHOI padoThI

Buja yueOHOM padoThl Obvem uacoes
MaxkcuMasbHas yueOHas Harpyska (BCcero) 234
OO0s3aTenbHas ayIUTOpHAs yueOHas Harpy3Kka (BCero) 234

CamocTositenpHas paboTta o0yJaromierocst (BCero)

HToroBas arrecranms 6 ¢oopme 3K3amMeHa




2.2 PaGounii TeMaTH4YeCKHUil IJIAH U cofep:kaHne y4eOHoi nucuumiuabl MATEMATHUKA

HaumMeHoBaHue

Coaep:xanue yue0OHOro MaTepuaJjia, JadopaTopHbie H IPaKTHYECKHE PadoTEI,

O0BbeM yacoB

YpoBeHB
OCBOCHUSA

pa3aesioB M TeM
1

CaMOCTOSITE/IbHAS PAa00Ta 00yYaIOIINXCs, KypcoBasi padoT (IIPOeKT)
2

4

BBenenue

Maremaruka B HAYyKe, TCXHUKC, DKOHOMUKE, I/IHq)OpMaI_[I/IOHHbIX TCXHOJIOTUAX U ITPAKTHYCCKOU
JCATCIIbHOCTH.

Pa3pea 1. lencTBUTE/ILHBIE YHC/IA

Tema 1.1.

PaszButue noustusa o
quciie

Coaep:xanue yuyeOHOro MmarepuaJja

I Ilenwie 1 panmoHaJIbLHBIC YHCIIA.

2 JlecTBUTENbHBIEC UKCIIa

3 YrcnaoBbIe IPOMEKYTKH

Temal.2
YpaBHeHU U
HEPaBEHCTBA

Coaepxkanne y4e0HOro MaTepuaJia

1 PaBHOCUIBHOCTH YpaBHEHW M, HEPABEHCTB, CUCTEM

2 PammonannHBIE B MppallMOHaJIbHBIE YPDABHEHUS 1 CUCTEMBI.

3 OCHOBHBIE MMPUEMBI UX PCUHICHUA (pasnoxceHHe Ha MHOXXHTCIIN, BBEACHNUEC HOBBIX
HCHU3BCCTHBIX, IIOACTAHOBKA, l"pa(bI/I‘IeCKI/II/I MCTO,Z[).

4 OnpenennuTes BTOPOro U TPEThETO MOPSIIKA,

IIpakTHuecKue 3aHATUSA

Pa3noxenne Ha MHOKUTEIIU, BBEJEHUE HOBBIX HEM3BECTHBIX, [I0JCTAHOBKA, TPa(pUUIECKUI METOL.
Pemenue cucrem ypaBHeHui MeTogoM Kpamepa.
OnpenenuTeny BTOPOro U TPETHETO MOPSIKA,

20

CamocTosiTeJibHasi padoTa 00yYarOIMXCs . N
Pemenue TMHENWHBIX, KBaJPAaTHBIX U UPPALIMOHAJIBHBIX ypaBHEHUN. PenieHne cucteM ypaBHEHUH
metonoM Kpamepa u I'aycca

10

Pa3nea 2. JaemMenTapHble GQyHKIIMH

Tema 2.1. ®yHkuuu,
HUX CBOMCTBA U

rpaduku

Coaep:xaHue yadeOHOro MaTrepHuaja

1 | Yucnosas dpynxuus. CriocoOk! ee 3a1aHHusL.

IIpakTHUyeckue 3aHATUA

CBo¥icTBa PYHKIIUH: MOHOTOHHOCTH, Y€THOCTh, HCUETHOCTH, OTPaHUYECHHOCTE, CPHOANIHOCTb.
[IpeoOpa3oBanus rpauKOB.

Tema 2.2 Ilpenensr

Coaep:xxanue yuyeOHOro MarepuaJjia

1 YuciaoBas OCIEA0BATEIbHOCTD M CIIOCOOKI €€ 3aJaHHs.

2 IIpeaen 4uciIoBOM IOCIEA0BATEILHOCTH.

IIpakTHUyecKHue 3aHATUSA

IIpenen yucioBou MOCIEN0BATEILHOCTH.
OCHOBHBIE CBOMCTBA MPEICIIOB.

[Tpenen pyHKIUHN B TOUKE U HA OECKOHEYHOCTH.
CBoiicTBa ipeienoB GpyHKuui. Touku pa3peiBa.
Touku nepernda. ACUMITOTHL.

10

Tema 2.3

Coaep:xaHue yueOHOro MarepmaJia

1 | Kopuu u crenrenn. KopHu HaTypallbHOM CTEIICHHM M3 YHCJIa M UX CBOMCTBA.

16




CTEneHHbIE,
NOKa3aTesbHbIe U
JorapuMuUEcKue
byHKIHY,
yYpaBHEHUS U
HEepaBeHCTBa

2 CrernieHu ¢ panlMOHaJIbHBIMH II0KA3aTCIISIMU, UX CBOMCTBA.
CreneHu ¢ ACHUCTBHUTCIIbHBIMHU ITOKa3aTCIISAMMU.

CBOIICTBA CTENEHU C IEUCTBUTEIBHBIM TTI0Ka3aTeaeM. 1

JlecsaTruHbBIC M HaTypaJIbHBIC JorapudMebl. 1IpaBuia IeUCTBUU C JOrapu(pMamMu.

UppanuoOHaJIbHBIX, CTCIICHHBIX, ITOKAa3aTCJIbHbBIX 1 JIOFaDI/Id)MI/I‘-IGCKI/IX BBI‘pa)KeHI/II\/JI.

IIpeobpa3zoBanue  anreOpamueckux  BbIpaXeHUU.  [IpeoOpa3oBaHue  palyOHAILHEBIX,

Omnpenenenue CTereny, Jjorapu@ma 1 uxX CBONCTBA.

N WU W

IlokazaTenbHbIC U HOFaDI/Id)MI/I'—ICCKI/Ie YpaBHCHHSA U HCPABCHCTBA, 4 TAKIKC UX CHUCTCMBI.

IIpakTH4YecKue 3aHATHS.

KOpHUM HaTypanbHOM CTENEHU U3 YKMCNIA U UX CBOMCTBA. CTENEHH C palliOHAIbHBIMH
IIOKa3aTeJIsIMU, UX CBOMCTBA. CTENEHU C IEHCTBUTEIILHBIMU [TOKA3ATEISIMU.
CBoiicTBa CTENICHHU C NIEUCTBUTEIIBHBIM TIOKa3areneM. Jlorapudm. Jlorapudm ducia.
OcHoBHOE orapuMUYECKOe TOXKIECTBO.

[Tepexon k HOBOMY ocHOBaHU0. [[peoOpazoBanue anredpanyecKux BhIpaKECHUI.
[Ipeobpa3oBanue pallnOHATBHBIX, HPPALMOHAIBHBIX, CTEIEHHBIX, TOKA3aTEIbHbBIX U
J0rapu(p)MUUECKUX BBIPAKECHUH. (jnpeneneHHs[ (GyHKIUH, UX CBOWCTBA U TpadUKU.
Onpenenenue cTeneHy, Jorapudma u ux CBONCTBA.

[TokazarenpHble U JorapuMUUecKie ypaBHEHUS U HEPABEHCTBA, a TAKKE UX CUCTEMBI.
OCHOBHBIE CITOCOOBI HX PEIICHUS.
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Tema 2.4 OCHOBBI
TPUTOHOMETPHH

Coaep:xanye yueOHOro MmarepuaJjia

1 Pannannas mepa yrita. CHHYC, KOCUHYC, TAHT€HC 1 KOTAHT'€HC YiCia.

OCHOBHBIE TPUTOHOMETPUUECKHUE TOXKIECTBA, (DOPMYIILI IIPUBEACHUA.

CuHyC, KOCMHYC U TAaHT€HC CYMMBI M Pa3HOCTH JIBYX YIJIOB.

CHUHYC M KOCHHYC JBOMHOIO yria. ®opMybl OJOBHHHOIO YIJa.

IIpeobpa3oBaHNA CYMMBI TPUTOHOMETPUUECKUX (DYHKIIMU B IPOU3BEAECHUE U IPONU3BEACHUS
B CYMMY.

IIpeoOpa3oBaHusI TPOCTEUIINX TPUTOHOMETPHUECKHX BEIPAKEHUHN.

((SBOI/ICTBa M Ipa()MKH TPUTOHOMETPHUUIECKUX (PYHKIHH. OOpaTHBIE TPUTOHOMETPHIECKHE
YHKIIWH.

IIpocrerimme TPUrOHOMETPHUUECKIE YPABHCHUS.

goo N kAN

Pemenue TpuroHOMEeTpUUYECKUX YPABHECHUH.

10 IIpocrerimme TpuroHoMeTpUUeCKre HEPaBEHCTRA.

16

IIpakTHnueckue 3aHATHS.

16

PelieHne oKa3aTenbHbIX, JOrapu(pMUUECKUX U TPUTOHOMETPUYECKUX YPAaBHEHUN U HEPABEHCTB.

CuHyc, KOCUHYC, TAHT€HC ¥ KOTaHIeHC yncia. OCHOBHbIE TPUTOHOMETPUYECKUE TOXKJIECTBA,

(popmyinel npuBeaeHus. CHHYC, KOCHHYC U TAHTEHC CyMMBI U Pa3HOCTH ABYX YIiioB. CHHYC

KOCHHYC JABOMHOIO yIJIA.

®opmyutbl moaoBUHHOTO yriia. [Ipeodpa3oBanust cyMMBI TPHTOHOMETPHUYECKUX (PYHKIUH B

FFOI/BBCUJIGHI/IG U nipou3Be/ieHus B cyMMy. OOpaTHbIe TPUTOHOMETpUYECKHE (PyHKIINH.
poCTeNIINEe TPUTOHOMETPUUECKUE YPABHEHUS. PenlieHue TpUroHOMeTpU4EeCKUX YPABHEHHUM.

IIpocreiilre TPUroHOMETPUIECKUE HEPABEHCTBA.

CamocrosiTeJbHast padoTa 00y4aroIuxcs
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HccnenoBanne pyHKIUN U TOCTpOeHUE rpauKoB. Berunciaenue npenenos. McecneaoBanue
(GYHKIIUN Ha HEMpepbIBHOCTh. CBOMCTBA CTETICHU C IEHCTBUTENBHBIM MoKa3aTesieM. OCHOBHOE
JorapupmMuuecKoe ToxAecTBO. [lepexon kK HOBOMY ocHOBaHMIO. [IpeoOpasoBaHue CTETIEHHBIX,
MOKa3aTebHbIX, JIOTapU(YMUIECKUX U TPUTOHOMETPUUYECKUX BhIpaxxeHUi. Pemenne
[MOKA3aTeNIbHBIX, JIOrapU(MHUUYECKHX U TPUTOHOMETPUYECKUX YPaBHECHUM U HEPABEHCTB.

Tema 3.1 Paznen 3. InddepeHuuaibHoe H HHTErpajbHOe HCUHNCIEHHE

Coaep:kanue y4e0HOro MaTepuaJa. 11
IIpousBogHas uee 1 | IIpousBoauas. Ilonsarue o mpou3BOAHOM (DYHKIHHU, €€ TEOMETPUIECKUH U (DPU3HISCKUN
TIPAITOKEHUS CMBICII.

2 YpaBHEHUE KacaTeJIbHOU K rpaUKy (DYHKIIHH.

3 1Ipon3BOaHEIE CYMMBI, PA3HOCTH, IPOU3BEACHMS, YACTHOIO.

4 IIpon3BOaHBIE OCHOBHBIX DJIEMEHTAPHBIX (DYHKIIMH.

5 Brtopas npou3BoHas, €€ TeOMETPUUCCKUNA U (DU3NYECKHUHN CMBICIL.

6 1 IpruMeHeHEe TPOU3BOAHON K UCCIEA0OBAHUIO (DYHKIIUH U IOCTPOCHUIO I'PahuKOB.

7 | HaxoxaeHue CKOPOCTH IS Ipoliecca, 3a0aHHOr0 (GOopMyJIOH U IpaprKOM.

IIpakTHuecKkue 3aHsSITHSI. 17

[IonsATHE O IPOU3BOAHON (PYHKLNH, €€ TEOMETPUIECKUN U PUIUUECKUN CMBICI.

YpaBHeHue KacaTenbHOHU K rpaduky GyHKIuH. [[pon3BOHBIE CyMMBI, pa3HOCTH, TPOU3BEICHHUS,

gacTHOTO. [Ipon3BOIHbIE OCHOBHBIX 3JIEMEHTAPHBIX (DYHKITHIA.

[IpumeHeHne Npou3BOAHON K UCCIETOBAHHIO }(inHKHI/Iﬁ Y TIOCTPOEHUIO IPaPHUKOB.

[Ipumepsl UCIIOAB30BaHKS IPOU3BOJHOM IS HAXOXKACHUS HAMIIYYLIEro PELICHUS] B IPUKIIAJHBIX

3a/1a4ax.Bropas npousBoHas, ee reoMeTpUUYECKUi U pu3nueckuii cMbici. IIpumenenne

IPOM3BOIHON K MCCIIEJ0BaHUIO (PYHKIMI M TOCTPOEHUIO rpadukoB. HaxoxkaeHnue ckopocTy st

IpoI1iecca, 3aJaHHOro GOopMYJION U rpadUKOM.
Tema 3.2 Murerpan | Coaep:kaHue y4eOHOI0 MaTepHaJIia 7
M Cro IIPHUIIOKCHUA 1 llepBooOpa3Has. HeomnpeaeaeHHbIN HHTErPall M €r0 CBOMCTBA.

2 IIpuMeHeHKEe OTIPENETIEHHOI0 MHTETPaJIa A1l HAXO0XKIECHUS TUIOIAA KPUBOJIUHEHHON

Tpareuumu.

3 dopmyiia Herorona—Jlenonuna.

4 [IpuMepsl IpUMEHEHUS UHTETPalia B (PU3MKE U TCOMETPHUH.

IIpakTnyeckue 3aHATHA 13

IIepBooOpa3Has. HeornpeneneHnublli UHTETpajl U €ro CBOMCTBA. [ [pruMeHeHue onpeaeaeHHoro

WMHTEerpaja Jyisl HaX0XKIeHUs IJIonaan KpuBoauHeinou tpaneuuu. ®opmyna Herorona—

JleliOHMIIA.

IIpuMepsl IpUMEHEHUS MHTErpajia B (DH3UKE U T€OMETPHH.

CamocTodTeIbHasA pad0Ta 00y4AIOIIUXCH

Brrurcnenue npou3BOIHBIX U UHTErpaioB. MccienoBanue GyHKIIUU U IOCTPOCHNE TPAPUKOB C 30

MMOMOUIBIO MPOU3BOJHOM. Pernienne NpuKIaaHbIX 3a/1a4 ¢ HOMOIIBIO MPOU3BOAHON U MHTETpaa.

Pa3aen 4. DiieMeHTHI BEKTOPHOHN aJIre0pbl




Tema 5.1 [Ipsamsle n
IUIOCKOCTH B
IIPOCTPAHCTBE.

Tema 5.2
I'eomeTpruueckue
TeJa ¥ TIOBEPXHOCTH

Coaep:xaHue yuyeOHOro MarepuaJia.

1 IIpssmoyronbsHas (IeKkapToBa) CUCTEMAa KOOPAWHAT B IIPOCTPAHCTBE.

2 | @opmMmyna pacCTOSHNAS MEXIY ABYMS TOYKaMU. BEKTOPEI.

3 Moaynb BekTopa. PaBeHCTBO BEKTOPOB.

IIpakTHuecKkue 3aHATHS.

1IpamoyronbHas (I€KapTOBa) CHCTEMa KOOPIMHAT B MPOCTPAHCTBE.

dopMya pacCTOSIHUA MEXIY ABYMs TOUKaMU. BekTopel. Moayies BekTopa. PaBeHCTBO BEKTOPOB.

CrnoxeHue BeKTOpOB. Y MHOKEHHE BEKTOPA HA YUCIIO. YTOJI MEXAY ABYMS BEKTOpaMH.
ITpoekuust Bektopa Ha ock. KoopanHaTel BekTopa. CKalssipHOE IPOU3BEIEHNE BEKTOPOB.
Vcnonp30BaHrEe KOOPIMHAT U BEKTOPOB ITPH PEILICHUU MATEMaTHYECKUX U MPUKJIAAHbIX 3a7a4.

CamMocTodTeIbHasA pad0oTa 00y4YaIOIIUXCH.
Brruncnenue nnunsl Bektopa. Haxoxaenue PacCTOSIHUS MEIKY TOUKAMH. Brruncnenue yria
MEX1y BEKTOpaMHU, TIIOIIAIN OPTOrOHANBHON poekuuu. Onpeaenenue Buaa Gurypsi.

Pazpnen 5. I'eomeTpus

Coaep:xanue y4e0OHOro MmaTrepuaJa.

OCHOBHBIE IOHATHSL B CTEPEOMETPHH.
B3aumHOe pacnoyiokeHNe ABYX NPSIMBIX B IPOCTPAHCTBE.

ITapamienLHOCTE OPSIMOM U INIOCKOCTH. 1 lapanineabHOCTh INIOCKOCTEM.

1lepneHaAnKYISIPHOCTh MPAMOH M IJIIOCKOCTH. 1 IepTIeHAUKYIIsIp U HAKJIOHHAS.

YT0oi1 MeX Iy NPsIMOH U INIOCKOCTBIO. JIByTpaHHBIN YIOI.

IImomanbs opToroHajidsHON NpoeKuM. 1IpsaMas Ha IIIOCKOCTH U €€ YPaBHCHHUS.

NN NWINY =

YpaBHEHHUS IPSIMOU M INIOCKOCTH B IIPOCTPAHCTBE

18

IIpakTHuecKkue 3aHATHS.

OCHOBHBIE MTOHSATHSA B CTCPCOMCTPHH.

B3aumnoe pacrnosoxenue IByX NpsMbIX B IPOCTpaHCTBE. 1lapamiensHoCTh IPSAMON U IIIOCKOCTH.

[TapamienpHOCTB IUIOCKOCTEN. [1epneHIuKyIAPHOCT NPSIMOU U TUIOCKOCTH.
IlepnieHUKYISp U HAKIIOHHAS. YTOJI MKy HPSMOM U INIOCKOCTBIO. JIByTpaHHBIN yIOJl.
Yros Mexay MIIOCKOCTAMU. [lepnenaAuKyISIpHOCT ABYX IJIOCKOCTEMN.

[TapannensHOe npoekTUpoBanue. [nomans OpTOroHaaIbHON MTPOECKLUH.

[IpsimMast HA TTTIOCKOCTH M €€ ypaBHEHUsSI. Y paBHEHHS IIPSIMOM U INIOCKOCTH B ITPOCTPAHCTBE

Coaep:xaHnue yayeOHOro MmarepmuaJa.

1 | Bepuunsl, pebpa, rpaHu MHOTOI'paHHMKA. Pa3BepTKa.

MHororpaHssI€ yrijibl. BEIIYKIbIE MHOTOIPAaHHUKH. 1eopema Juiiepa. Ilpuszma.

ITpsimast u HakaoHHas npu3Ma. IIpaBunsHas npusMma. Ilapannenenunen. Kyo.

IInpamupga. YceueHHas nmupaMuia.

IIpencraBieHue 0 MpaBUIIbHBIX MHOIOIPaHHHUKAX (TETpa’ap, KyO, OKTadap, JOACKaIp.

Iunuaap u KoHYC.

[©XNNRV, RS |\




Tema 5.3 O0beMbI
IUI0LIa/IA
MMOBEPXHOCTEN
T€OMETPUUYECKUX Tell

IIpakTHYecKHue 3aHATHSA.

Bepmmnsl, pedpa, rpanu MHOrorpaHHuka. Pa3seprka. MHOrorpaHHble yIbl.

Brinyknbsie MHororpanHuku. Teopema Diinepa. [Ipuzma. HS];)SIMaH Y HaKJIOHHAs [pU3Ma.
IIpaBunbHas npusma. [Tapamnenenunen. Ky6. [Iupamuna. ¥Yceuennas nupamuja.

[TpencraBneHue o MpaBUIbHBIX MHOTOTPAHHUKAX (TETpa’ap, KyO, OKTa’Ip, H0AEKad AP U UKOCAIP)
[{unuHIp U KOHYC. Y ceUeHHBIN KOHyC. OCEBbIE CEUEHUS U CEUEHUS, TApAIIIENbHBIE OCHOBAHMUIO.
[ap u chepa, nx ceuenns. KacarenbHas IIIOCKOCT K chepe.

14

Coaep:kaHue y4eOHOro MaTepuaJja

1T O0BeM u ero namepenre. PopMyibl 00bEMa TMPaMUIbl M KOHYCa.

2 | @opMyIIbI I0MAaAN HOBEPXHOCTEN NMINHAPA U KOHYyCA.

3 | dopmyssl 00ObeMa mapa 1 mioiaau chepsl. 11ogodue tem.

4 | OTHOIIECHHUS ILUIOIIAAECH ITIOBEPXHOCTEN U 0O0BEMOB ITOJOOHBIX TEII.

IIpakTHuecKkue 3aHATHS.

O0beM u ero usmepenue. PopmyJiel 00beMa Kyda, IpAMOYTOJIBHOTO NapajllelenuIea, Ipu3Msl,
nunuHapa. PopMyiibl 00beMa IHpaMuJIbl U KOHyca. DopMyJibl IUIOIAH IIOBEPXHOCTEH LIMITMHAPA
1 KoHyca. @opmyIiel 06beMa mapa u muomanu chepsl. Ilogodue ten. OTHOMWEHKS MIomanek
MIOBEPXHOCTEN U 00bEMOB ITOJIOOHBIX TEJL.

14

CamocrosiTeibHast padoTa 00y4yaroumuxes: HaxoxieHue pacCTOsSHUS MEXTy TTapalieIbHbIMH
OpAMBbIMHA, JJIMHBI HAKJIOHHOHW, ITIPOCKIHNU HAKIIOHHOU. HJIOIJ_IaI[B OpTOroHaJIbHOH MMPOCKIHH.
BIYHCIIEHHE 00BEMOB U TI10IMaan IOBEPXHOCTH MHOI'OI'PAHHHUKOB U TCJI BpAallICHHUA.
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3. YCJIOBUS PEAJIMBAIIAN YYEBHOM JUCIIUTLIAHBI
3.1. TpeboBaHMsA K MUHUMAJIbHOMY MaTePHAJbHO-TEXHHYECKOMY O0ecneuyeHn 0
Peanuzanus yueGHON TUCIMIUIMHBI TpeOyeT Han4us yuyeOHoro kabunera «MaTemMaTuka

O06opynoBaHue yueOHOTO KaOuHeTa:

- IOCAJI0YHBIC MECTA TIO KOJIMYECTBY O0yUarOIIUXCS;

- paboyee MECTO MPETIoIaBaTels;

- KOMIUIEKT Y4eOHO-HATJISTHBIX TOCOOUH 110 MaTEeMaTHKE.

TexHuyeckue cpeacTBa 00yueHUs:
- WHTEPAKTHBHASI JOCKA C JIMIICH3WOHHBIM MPOTPAMMHBIM O0ECIICYCHUEM U MyJIbTUMENA
MIPOEKTOPOM.

3.2. UudopmanuoHHoOe oOecrieueHre 00y4eHust

Ilepeyenb pexoMeHayeMbIX Y4eOHbIX H3AaHUil, UHTepHeT-pecypcoB, JONOJHHUTEJIbHOM
JIMTEPATyphbl

OcHosHnble UCOYHUKUL:
1. Mexnenkuii U.JI. Maremaruka: YueOuuk. — M.: MacrepctBo, 2005
2. boromoios H.B. Camoiinenko I1.1. «Marematukay, - M., 2015
3. boromomnoB H.B. «IIpakTuueckue 3aHsTHs IO MaTeMaTuke», - M., 2017

LononnumenvHuvle ucmouyHUKU:
1. Komsirun FO.M. u 1p. Marematuka (Kuawnra 1). — M., 2003.
2. Konsirun FO.M. u ap. Matemaruka (Kuaura 2). — M., 2003.
3. Owmenpuenko B.T., Kyp6arosa 2.B. Marematuka. ®enukc 2005.
4. SIxosnes I'.H. Matemaruka.(I u Il vactp) — M., Hayka 1999
5. IlakeT npuKIaAHBIX IPOTPaMM I10 KypCY MaTeMaTUKH
OC Windows, XP — cepBucHas nporpamma.
MS Office, XP — cepBucHas mporpamma



4. KOHTPOJIb M OLIEHKA PE3YJIbTATOB OCBOEHMS YYEBHO
TACHUTIINHBI

Pe3yabTaThl 00yueHus
(ocBOEHHBbIE YMEHMSsI, YCBOEHHbIE 3HAHMS)

@DopMbI 4 METOABI KOHTPOJIS U
OLIEHKH Pe3yJIbTATOB 00YUeHHsI

YMeTh:

pemarhb palrrioHaIbHbIE, MOKa3aTelbHbIE,
norapupMuIecKue, TPUTOHOMETPUYECKHE
YpaBHEHHS, CBOJSIIMECS K JIMHEHHBIM W
KBaJIpaTHBIM, a TAaK)K€ aHaJIOTMYHbIE HEPaBEHCTBA
U CUCTEMBI;

BBIIIOJIHEHUE 3aJaHUI

peliath  IUIAHUMETPUYCCKUE W MPOCTEHIIHE
CTCpEOMETPUYCCKUE 3a/Jlayd  Ha HAXOXJICHUE
FCOMETPHYECKUX  BEJIMYMH  (IUIMH,  yIJIOB,
IUIoIAaaci, 00bEMOB);

BBITNIOJIHEHHE 3aJJaHul

3HATb:

(hopMyIIBI 1711 HAXOXKIACHUS TUIOMAAeH 1 00BEMOB
reOMETPUUYECKUX TEII

MPUMEHSTh MPU PEIICHUU yHpPaKHEeHHUM
Y 3371249

TPUTOHOMETPHUYCCKHE bopmyIIBI JUIS
peoOpa3oBaHUsl BEIPAKEHUH

MIPUMEHSTh MPU PEIICHUU yHpPaKHEHHM
U 3a]a4

¢dbopMysibl  TIPOM3BOAHBIX  (DYyHKUIMH, (HOPMYIIBI
WHTETPHUPOBAHUS

NPUMEHSATH NPHU PELICHUHU YIpaKHEHUH
U 33134




