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I[TOACHUTEJIBHAA 3AITNCKA

Pabouas mporpamma ydyebHoro mpeamera «MaTemaTuka» mpeaHa3HAuYEHA
s u3ydenus marematuku B OI'BIIOY IIMK, peanusyromem o6pa3oBaTelbHyIO
nporpaMmy CpeaHero o0miero oOpa3oBaHusi B TIpejesiax OCBOEHUS OCHOBHOM
npodeccuonansHoit oopazoBarenbHoi nporpammel CITIO (OITOIT CIIO) na 6aze
OCHOBHOT'0 00IIEro 00pa3oBaHus MpHU MOATOTOBKE CIIEIUAINCTOB CPEAHETO 3BEHA
JUTSE TEXHUYECKOTO POt 00yUeHusI.
[Tporpamma pazpaboTaHa Ha OCHOBE:!

1.®enepaibHOrO0 TOCYIapCTBEHHOIO 00pa30oBaTENbHOIO CTaHAAPTa CPEIHEro
oOumero oOpa3zoBanus (nprka3 MuHucTepcTBa 00pa30BaHUs U HAYKU POCCUHCKON
®epneparun ot 17 masg 2012 r. Ne 413 (c U3MEHEHUSIMU U JOMOJHEHUSIMU OT
29.12.2014, 31.12.2015)
2. PexomeHnaanuii mo OpraHu3alyu MOJIYYEHHUs] CPEIHEro oOuiero oopa3oBaHus B
npejenax OCBOCHMsI 00pa30BaTEIbHBIX MPOTPaMM CPEIHETr0 MPOPECCHOHAIBHOIO
oOpa3oBaHus Ha 0a3e OCHOBHOro OOIIEro oOpa3oBaHHUS C y4eTOM TpeOOBaHMIA
denepanbHbIX TOCYJIAPCTBEHHBIX 00pa30BaTENIbHBIX CTAHAAPTOB U MOJy4aeMOu
npodeccun WM CHEUUATLHOCTH CPEIHEr0 MPO(EeCCHOHATBHOTO 00pa3oBaHUs
(mucemo [lemapTameHTa TOCYJAapCTBEHHOW TMONHTHKHA B cdepe MOATOTOBKU
pabouux kaapos u JI10 MunoOpuayku Poccun ot 17.03.2015 Ne 06-259).
3. Konmenmuu mTyXOBHO-HPaBCTBEHHOTO PA3BUTHUS W BOCIHUTAHHS JUYHOCTH
rpaxaaanHa Poccun/ A. 5. Jlanmmiok, A. M. Konpakos, B. A. Tumkos. M.:
«IIpocemenue» 2009.
4. TlpuMepHOI1 OCHOBHOM 00pa30BaTeIbHON MPOrpaMMbI CPETHETO OOILIETO

oOpazoBanus (ogo0peHa penieHueM GeaepaibHOro yueOHO-METOIUYECKOT0
00beIMHEHUs 10 001IeMy 00pa3oBaHuio (MPOTOKOI OT 28 ntoHs 2016 r. Ne 2/16-3))

Conepxanue nporpaMMbl « MaTeMaTrKay HaAIPaBICHO HA JOCTUKEHUE
CIIEAYOIINX LIEJICH:

e (OOecneyeHus c(hOpPMUPOBAHHOCTH MPEJICTABICHUN O COIIMATBHBIX,

KYJBTYPHBIX U UCTOPUYECKHUX (PaKTOpax CTAaHOBJICHUS MAaTEMAaTHKH;

e obecrieueHuss CHOPMUPOBAHHOCTU JIOTUUYECKOTO, AITOPUTMHUUECKOTO

Y MAaTEMATUYECKOT O MBIIIIJICHHUS;

e oOecrieueHuss  CHOPMUPOBAHHOCTH YMEHUM MPUMEHATDH MOTYUYEHHBIC
3HAHUS IPU PELICHUU PA3JINYHbIX 3a7a4;

e obecrieueHus CHOPMUPOBAHHOCTH MPECTABICHUN O MAaTEMAaTHKE KaK
4aCTUOOIIICUEIOBEUECKON KyIbTYpbl, yHUBEPCAILHOM SI3bIKE HAYKH,

MO3BOJISIIOIIEM ONUCHIBATH U U3Y4YaTh PEAIIBHBIE MPOLIECCHI U SIBJICHUS.
B nporpammy BKIIIOYEHO COJIepKaHKE, HAMPABICHHOE Ha (POPMUPOBAHUE Y
CTYJICHTOB KOMIIETEHIIMI, HEOOXOAUMBIX g KaduecTBeHHOro ocBoeHus OIIOII

CIIO na 6a3e ocHOBHOTO 0011er0 00pa30BaHUA C MOJYYCHUEM CPEIHEro OOIIEro
3



oOpa3oBaHUs - TMPOTPaMMbl TOJATOTOBKM KBAIM(PUIMPOBAHHBIX pPabOYMX,
CIIyXaluX, MPOrpaMMmbl MOATOTOBKU crienuanuctoB cpennero 3BeHa (IITIKPC,
[ITICC3).

2.0bIIIAA XAPAKTEPUCTUKA YUYEBHOI'O INIPEIMETA
MATEMATHUKA: (BKIIIOYAA AJITEBPY , HAYAJIA
MATEMATHUYECKOI'O AHAJIM3A, TEOMETPUIO)

Martematuka  gBisieTcss  (pyHIAMEHTAJIbHBIM  00I1e00pa30BaTENbHBIM
OpPEeIMETOM CO  CIOXXHMBIIMMCS YCTOMYHMBBIM  COJEp)KaHUEM U  OOIIKMMHU
TpeOOBAHUSIMU K MTOATOTOBKE CTYICHTOB.

[Tpu ocBoennu cnernuanpHocTel CI1O TexHudeckoro npoduis MaTeMaTuka
uzydaercss Oosnee  yriayOlieHHO, Kak TPO(HIbHBIA  y4eOHBIM  MpeaMeT,
YUYUTBHIBAIOIIHNHN CIEIIU(PUKY OCBaMBAEMOM CIICIIUATBHOCTH.

OTo BBIpaXKaeTcs depe3 CoAepkKaHHe OOydeHHUs, KOJIHMYECTBO YacOB,
BBIICTISIEMBIX HAa M3y4Y€HHUE OTACIBHBIX TEM MPOTpaMMbl, TTyOWHY MX OCBOCHUS
CTyICHTaMH, 4Yepe3 O0BbeM U XapakTep NPAKTHUECKUX 3aHSATHH, BUIBI
BHEAYIUTOPHOI CaMOCTOSATEIbHON pabOThI CTYIEHTOB.

OO1mue ey n3y4eHnss MaTeMaTUKH TPAJAULIMOHHO PEaTU3yIOTCS B YETHIPEX
HamNpaBlEHUSX - O0OIee MpeacTaBleHHe 00 HAEIX W METOoJaX MaTeMAaTHKH,
MHTEJIEKTYallbHOE  pa3BUTHE, OBJIAJICHUE HEOOXOJAMMBIMU  KOHKPETHBIMU
3HAaHUSMU U YMEHUSIMHU, BOCIIUTATEIbHOE BO3/ICHCTBHE.

[Tpodunmzanus neneil MareMaTH4YECKOro OOpa30BaHUs OTpa)kaeTcs Ha
BbIOOPE MPUOPUTETOB B OPraHM3aLUN YIeOHOU eATENbHOCTH o0yuatonmxcs. s
TeXHUYECKOTo Tmpoduis mpodeccnoHanbHOro oOpa3oBaHHs BBIOOp 1ETeEi
CMeEIIlaeTcsl B MparMaTU4eCKOM HaIpaBJICHUH, MPEIyCMaTPUBAIOLIEM YCUJICHHUE U
pacumpeHue MIPHUKIIATHOTO Xapakrepa U3y4CHUS MaTeMaTHKH;
IIPEUMYLIECTBEHHOM OPUEHTALMM Ha AJTOPUTMUYECKHM CTWIb IO3HABATEIBHOU
AESITENFHOCTH.

N3yyenue wmaTemMaTUKu Kak HOpoduibHOro  00111€00pa30BaTEeIbHOTO
y4e0HOT0 TIpeaMeTa, YUYUTHIBAIOMIETO CIEeNU(UKy OCBaWBaeMOW CTyJCHTaMHU
cnennansHocT CITIO, obecrieunBaeTcs:

- BBIOOPOM pa3IMYHBIX MOAXO0/I0B K BBEJICHHUIO OCHOBHBIX MTOHSITHH;

- dbopMHUpOBaHMEM CHUCTEMBbl YYEOHBIX 3aJaHuil, O00eCTeYMBAIOIINX
7 (HEKTUBHOE OCYIIECTBICHNE BRIOPAHHBIX 11EJIEBBIX YCTAHOBOK;

- oOoramieHueM CIHeKTpa CTUjeil y4eOHOH [eATeNbHOCTH 3a CUeT
COTJIACOBAHUSl C BEAYUIMMH JEATEIHLHOCTHBIMH XapaKTEPUCTUKAMU BBIOpaHHON
CHEIMATEHOCTH.

[TpodunpHas cocraBisomas OTpakaeTcss B TPeOOBAHHSIX K IMOATOTOBKE
00y4aromuxcs B 4acTH:

- oO1Lel CUCTEMBI 3HAHUM: CO/IepKATENbHbIE TPUMEPHI UCIIOIb30BAHUS
4



MaTEeMaTUYECKUX UACH U METOJ0B B IPO(PEeCCHOHATBLHOM IEeSITEIbHOCTH;

- YMEHUH: pa3iuuue B ypOBHE TpeOOBaHMM K  CIOXHOCTU
MPUMEHSEMBIX aJITOPUTMOB;

- IPaKTHYECKOTO MCIOJIb30BaHUs NMPUOOPETEHHBIX 3HAHUM M YMEHU:
VH/IMBHU1yaJIIbHOTO YYEOHOT'O OIbITa B IOCTPOSHUH MAaTEMAaTUYECKUX MOJIETICH.

Conepxanue y4yeOHOrO TIpenMeTra pa3pabOoTaHO B COOTBETCTBHUU C
OCHOBHBIMHU COJIEPKaTEIbHBIMU JIMHUSAMU 00YUEHUS MAaTEMATHKE:

- anreOpandeckasl JIMHUA, BKIIOYAONIAs CHCTEMATH3aIMIO0 CBEICHUHN O
YHUCIIaX; U3yYEHNE HOBBIX M 0000IIEHNE paHee U3YyUEHHBIX onepaluil (BO3BeIeHnE
B CTEMEHb, M3BJCUCHUE KOPHS, JIOTapu(PMHUPOBAHUE, CHHYC, KOCHHYC, TaHTCHC,
KOTaHTe€HC W OOpaTHBIE K HUM); U3yYeHHE HOBBIX BHUJIOB YMCJIOBBIX BBIPAXKCHUHA U
dbopMyI; COBEpIICHCTBOBAHWE TPAKTHUYECKUX HABBHIKOB U BBIYUCIUTEIHHON
KyJbTYpbl, pacIIMpEHHE U COBEPIIEHCTBOBAHHUE aJreOpanvyeckoro arnrmapara,
chOpMHUPOBAHHOTO B OCHOBHOM IIIKOJIE, U €ro NpPHUMEHEHHE K PEHICHUIO
MaTEeMaTUYECKUX U MPUKIAJIHbBIX 3a/1a4;

- TEOPETUKO-(PYHKIIMOHAJIbHAS JIMHUS, BKJIIOYAIOIIAsi CUCTEMAaTU3aLUIO
U pacllupeHHue CBEIEeHUH O (YHKIUSAX, COBEPILIEHCTBOBaHHE TIpaduuecKuX
YMEHH; 3HAaKOMCTBO C OCHOBHBIMH HJI€IMH M METOJaMH MAaTeMaTH4YeCKOIro
aHanmu3a B OOBEMe, MO3BOJIAIOIIEM HCCIEAOBATh JJIEMEHTapHblE (QPYHKIMH U
pemaTe MPOCTEUIINe TeOMeTpUUecKrue, (PHU3UYEeCKHue W Jpyrue MPHUKIaTHBIC
3a7a4u;

- JVHHS YpaBHEHWH W HEPaBEHCTB, OCHOBAHHAs Ha IOCTPOCHUH U
WCCJICJIOBAHIHM MaTEMaTHUECKUX MOJIENICH, MepEeCeKatomascs ¢ anreopandeckoi u
TEOPETUKO-QPYHKIIMOHAIBHON  JMHWSIMH W BKJIIOUAlONmass  pa3BUTHE U
COBEpIICHCTBOBAHUE TEXHUKHM alIreOpandyeckux MNpeoOpa3oBaHMM sl peleHUs
YpaBHEHUH, HEPABEHCTB U CUCTEM; (POPMHUPOBAHUE CIHOCOOHOCTH CTPOUTH U
UCCIIEJIOBATh MPOCTEHIINE MaTeMaTUYECKUE MOJENIU NPU PELIECHUH MPHUKIaJIHbIX
3a71a4, 337124 U3 CMEXHBIX U CIICHUANbHBIX JUCIUILINH;

- reoMeTpuyecKas JHHHS, BKIIOYAIOIAs HArJISAHbIE MPECTABICHUS O
IPOCTPAaHCTBEHHBIX (PUTypax M U3yUYEHUE WX CBOMCTB, JOPMUPOBAHUE U PA3BUTHE
IPOCTPAHCTBEHHOTO  BOOOpaXEHWsS, pa3BUTHE CIOCOOOB TeOMETPUUECKHUX
U3MEPEHHH, KOOPIAMHATHOTO W  BEKTOPHOTO  METOJOB I PEIICHUs
MaTeMaTHYECKUX U MPUKIAIHBIX 3a]1a4;

- CTOXaCTUYECKasl JMHHsI, OCHOBaHHAs Ha Pa3BUTUU KOMOWHATOPHBIX
YMEHHM, TPEJCTaBICHUH O BEPOSTHOCTHO-CTATUCTHUECKUX 3aKOHOMEPHOCTSIX
OKPYAaIOIEro Mupa.

N3yuenue o0OmeoOpa3oBarenbHOl ydeOHOTO TmpeameTra «MaremaTuka
3aBepIIaeTCs MOABEJACHUEM UTOTOB B (JOpME IK3aMEHA B PaMKaxX MPOMEKYTOUHON
aTTecTallui CTYAEHTOB B mpouecce ocBoeHust ocHoBHoi OIIOII CIIO ¢
nosyueHueM cpeanero oomero odpazosanus (IIIIKPC, ITIICC3).
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3 MECTO YYEBHOI'O [IPEJIMETA B YYEEHOM IIJTAHE

3.1 O6nacTh MIPUMEHEHUS TPOTPAMMBI

MaremaTtuka: (BkiIro4as anreOpy, Hadajga MaTeMaTHYeCKOro aHalu3a,
rE€OMETPHUIO) SIBJISIETCSl y4eOHBIM MpPEAMETOM O00s3aTeNIbHOM MpeAMETHOW o01acTu

«Maremaruka u uadopmatuka» @I'OC cpennero obuero oopa3oBaHusl.

PaGouass mporpamma yueOHOTO MpeaMeTa SBISETCS YacTbl0 OCHOBHOM
npodeccroHanbHOi 00pa30BaTEIHLHOM MPOTPAMMBI

Mecto mpeamera B CTPYKType€  OCHOBHOM  MpodecCHOHAIbHOU
o0pa3oBaTeabHOM MPOrpaMMBbI: MIPEAMET BXOIUT B 00II€00pa30BaTEIbHBIN MK

3.2 YueOnbIil npeaMeT «MaTeMaTHKay BKIIFOYACT CIICTYIOIINE TEMBI.

1.IToBTOpEHME.

2.OCHOBBI TPUTOHOMETPHH.

3. Harnsignas crepeomeTtpus.

4.CteneHu u Jorapu@msi.

5. MHOTOIpaHHUKH.

6.YpaBHEHUS U HEPABEHCTBA.

7. Tena BpallleHus: HIUIMHIP, KOHYC, cepa U map.
8.Hauana maremMaTtuyeckoro aHaausa.

9. BeKTopbl 1 KOOPAMHATHI B TPOCTPAHCTBE.

10. BepositHOCTh U cTatrcTHKa. PaboTa ¢ TaHHBIMH.

3.3 O6bem yueOHOro npeamMeTa 1 BUAbl yueOHOM paboThI

Bun yuebHoit paboThl Oobvem uacos
MaxkcumanbsHast yaeOHas Harpy3ka (BCero) 266
OO0s3arenbHas ayquTopHas yaeOHast Harpy3ka (BCero) 234
B TOM 4HCIIE:
IPAKTHYECKHE 3aHATHS 32
CamocrosrenbHas pabota 00ydaronerocs (Bcero) 35

Ilpomercymounan ammecmayus é ghopme IK3amena




4. JMYHOCTHBIE, METAIIPEAMETHBIE U ITIPEJMETHBIE PE3YJIBTATDI
OCBOEHNMA YYEBHOI'O ITPEJIMETA.

PE3VJIbTATBI OCBOEHMA YUEBHOI'O ITPEJIMETA

OcBoenue coaepxkanusi yueOHoro npenmera «Maremarukay obecrieurBaeT
JTOCTUXKEHHUE CTYICHTAMHU CIEAYIOIINX pe3yibmamos.

JIUYHOCMHDBIX

1) poccuiicKyro TpaXaaHCKy0 HAEHTUYHOCTh, NATPHUOTU3M, YBaKEHUE K CBOEMY
Hapoay, 4YyBCTBA OTBETCTBEHHOCTH Iiepe PoInHOM, TOpIOCTH 3a CBOM KpaW,
cBO10 PoauHy, mpoluioe u HacTosIIee MHOTOHAIIMOHAILHOTO Hapoa Poccun,
YBaKEHUE TOCYAAPCTBEHHBIX CUMBOJIOB (rep0, ¢iar, TUMH);

2) rpaKJAHCKYO MO3HIIMIO KaK aKTUBHOT'O U OTBETCTBEHHOT'O WIECHA
pPOCCHIICKOT0 OOIIECTBA, OCO3HAIOUIETO CBOM KOHCTUTYIIMOHHBIE MpaBa U
00513aHHOCTH, YBAXAIOIIEr0 3aKOH U MPaBOIOPSII0K, 00J1aJaI0IEr0o YyBCTBOM
COOCTBEHHOI'0 JOCTOUHCTBA, OCO3HAHHO MPUHUMAIOUIETO TPAIULUOHHBIE
HaIMOHAJIbHBIC U O0IIEYEIOBEYECKUE TYMAaHUCTUYECKUE U IEMOKPATUUECKHE
[IEHHOCTH;

3) TOTOBHOCTH K ci1y>keHuto OTeuecTBy, €ro 3aluTe;

4) chopMHUPOBAHHOCTH MUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U OOLIECTBEHHON MPAKTUKH, OCHOBAHHOT'O Ha JIMajore
KYJIBTYp, @ TAKXKE Pa3IMIHBIX (POPM OOIIECTBEHHOTO CO3HAHMUS, OCO3HAHUE
CBOET0 MECTa B MOJIUKYJIbTYPHOM MUPE;

5) chopMHUPOBAHHOCTH OCHOB CaMOPa3BUTHSI U CAMOBOCTIUTAHUS B
COOTBETCTBHHM C 0OILIEUETOBEUECKMMU LIEHHOCTSIMHU U HI€ajlaMU TPaKJaHCKOTO
oOLIECTBa; TOTOBHOCTh M CLIOCOOHOCTh K CAMOCTOSITEIBHOM, TBOPUYECKOU U
OTBETCTBEHHOM J1€SITEIbHOCTH;

6) ToJIepaHTHOE CO3HAHME U MOBEJICHUE B MOJIUKYJIBTYPHOM MHUPE, TOTOBHOCTb
U CIOCOOHOCTH BECTH UAJIOT C APYTUMHU JIIOJAbMH, IOCTUTATh B HEM
B3aMMOTIOHUMAHMSI, HAXOJAUTH OOIIHE 1IeJIM U COTPYAHUYATD JUISl KX
TOCTHKEHUS;

7) HaBBIKH COTPYIHUYECTBA CO CBEPCTHUKAMHU, I€TbMH MJIAJIIIIETO BO3pacTa,
B3POCIIBIMU B 00pa30BaTeIbHOM, OOIIECTBEHHO MOJE3HOM, yueOHO-
MCCJIEI0BATENBCKOM, TPOEKTHOM U JPYTUX BUIAX ACSITEIBHOCTH;

8) HPaBCTBEHHOE CO3HAHUE U MOBEICHUE Ha OCHOBE YCBOCHHUS
00LIEYeI0BEYECKUX LIEHHOCTE;

9) rOTOBHOCTh U CITOCOOHOCTH K 00pa30BaHUIO, B TOM YHCJIE CaMOOOpa30BaHUIO,
Ha IPOTSHKEHUHU BCEU KU3HM; CO3HATEIbHOE OTHOUIEHUE K HEMTPEPHIBHOMY
00pa30BaHUIO KaK YCIOBHIO YCHEIIHON MPO(eCcCHOHaNBbHON 1 00IIECTBEHHON
NS TENbHOCTH;

10) screTnueckoe OTHOILIIEHUE K MUPY, BKJIIOYAsi ICTETUKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, OOIIECTBEHHBIX OTHOILICHU;



11) npunsiTHE U peanu3aluio HEHHOCTEN 3I0pOBOIro U Oe30macHoro odpasa
KU3HU, TOTPEOHOCTH B (PU3HMUECKOM CaMOCOBEPIICHCTBOBAHUU, 3aHATUSIX
CIIOPTUBHO-03OPOBUTENBHON NESITEIBHOCTHIO, HEIPUATUE BPEIHBIX PUBBIYECK:
KypeHUs, YIIOTpeOIeHUs aJIKOT 0I5, HAPKOTHUKOB,;
12) 6epexHOe, OTBETCTBEHHOE U KOMIIETEHTHOE OTHOIIICHHUE K (PU3UUECKOMY U
MICUXOJIOTUYECKOMY 37I0POBBIO, KaK COOCTBEHHOMY, TaK U JPYTHUX JIFOJIEH,
YMEHHE OKa3bIBaTh MEPBYIO MOMOIIIb;
13) oco3HanHblii BBIOOP Oyay1Ieit mpodeccur U BO3MOKHOCTEHN pean3ainu
COOCTBEHHBIX )KM3HEHHBIX IJIAHOB; OTHOIIEHUE K MpodeccuoHanbHOI
JESATeTbHOCTU KaK BO3MOXHOCTH y4acTHs B PEIICHUU JTUYHBIX, OOIIECTBEHHBIX,
roCyJIapCTBEHHBIX, OOIIEHAIITMOHATBHBIX MPOOJIEM;
14) copMUpOBaHHOCTH IKOJIOTHYECKOTO MBIILICHUS, TOHUMAHUS BIUSHUS
COLIMATbHO-?KOHOMUYECKHUX MPOLECCOB HA COCTOSIHUE MPUPOJHON U
COLIMAJIBHOM CpeJibl; MPUOOPETEHHE OIbITa KOJIOTO-HAIIPABICHHON
NEeSATEIbHOCTH;
15) oTBETCTBEHHOE OTHOILIEHHE K CO3/IaHUI0 CEMbU HA OCHOBE OCO3HAHHOTO
MIPUHSATUS LIEHHOCTEN CEMENHON KU3HH.
MemanpeomMemHvix:

1) yMeHHe caMOCTOSITENBHO ONPENETATh LN JIEITEIIbHOCTH U COCTABIATH I1JIAHbI

JeSITeIbHOCTH; CAaMOCTOSTEIbHO OCYIIECTBIISATh, KOHTPOJIUPOBATH U
KOPPEKTHUPOBATH ACSITEILHOCTD; UCIIOJIb30BATh BCE BOZMOXKHBIE PECYPCHI IS
JOCTHKECHHSI TIOCTABJICHHBIX IEJIeH U pean3allii MIIaHOB JIeATEIbHOCTH;
BbIOMpATh YCHEIIHbIE CTPATETUHU B PA3JIMYHBIX CUTYAIUX;

2) yMeHHEe NPOAYKTUBHO OOLIaThCsl U B3aUMOJIEICTBOBATH B IIpOLIecce
COBMECTHOM JIeATENbHOCTH, YUUTHIBATh MO3UILIUN APYTUX YIACTHUKOB
nesTenbHOCTH, YD (HEKTUBHO pa3pemaTh KOH(PIUKTHI;

3) BnajieHNE HaBbIKAMU MTO3HABATEILHOM, YUeOHO-UCCAEA0BATEIbCKON U
IPOEKTHOM JIEATEIbHOCTH, HaBbIKAMH pa3peleHus Mpo0eM; CHOCOOHOCTh U

TOTOBHOCTDb K CAMOCTOATCIIBHOMY ITIOUCKY MCTOAOB PCIICHUA ITPAKTUYICCKHUX 3a1a4,

MPUMEHEHUIO PA3TUYHBIX METOJIOB MTO3HAHNUS,
4) rOTOBHOCTB U CITIOCOOHOCTH K CAMOCTOSITEIbHON MH(OPMAITMOHHO-
MO3HABATEIILHOM ESITEILHOCTH, BKITIOUAs YMEHUE OPUEHTUPOBATHCS B PA3TUIHBIX
HCTOYHUKAX WH(POpMAIUU, KPUTHIECKU OIICHUBATh U HHTEPIPETUPOBATH
nH(OPMAITHIO, TIOTYIaeMYIO U3 PA3TUYHBIX HCTOYHUKOB;

5) yMeHHuE UCTIOIb30BaTh CPECTBA MH(DOPMAITMOHHBIX M KOMMYHHUKAIIMOHHBIX
texHoyorui (nanee - UKT) B penieHnn KOTHUTUBHBIX, KOMMYHHKATUBHBIX U
OpraHU3alMOHHBIX 33/1a4 C COOTI0ICHUEM TPEOOBAHUI SPTOHOMUKH, TEXHUKA
0€30MacHOCTH, TUTUEHBI, PECYPCOCOEPEIKEHMS, PABOBBIX U STUYECKUX HOPM,
HOPM MH(POPMAITMOHHON 0€30MTaCHOCTH;

6) yMEHHE ONIPECNITh Ha3HAYCHUE W (PYHKITUU PA3TUIHBIX COIUATBHBIX
WHCTUTYTOB;



7) yMeHHUE CaMOCTOSATEIBHO OLIEHUBATh U MPUHUMATD PEIICHHUS, ONTPEACIISIONINE
CTPATETHIO MTOBEJICHMS, C YUETOM I'PAXKIAHCKUX U HPABCTBEHHBIX LIEHHOCTEH;

8) BIIaJIeHUE SI3bIKOBBIMH CPEJICTBAMU - YMEHUE SACHO, JIOTUYHO U TOYHO U3J1ararh
CBOIO TOYKY 3PEHUS, HCIIOJIb30BATh AICKBATHBIC SI3bIKOBBIE CPEJICTBA;

9) BnajieHUE HABBIKAMHU MTO3HABATEIIBHON PedICKCUN KaK OCO3HAHUS
COBEpPILIAEMBIX JICMCTBUI U MBICIMTEIBHBIX MTPOLECCOB, UX PE3YJIbTATOB U
OCHOBAHUM, TPaHUI] CBOETO 3HAHUS W HE3HAHMSI, HOBBIX ITO3HABATEIbHBIX 3a7a4 U
CPEICTB UX TOCTUKEHHSI.

npeomemmuulx:

1) chopMUpPOBaHHOCTH IPEACTABICHUN O MAaTEMATHUKE KaK YaCTH MHUPOBOM
KyJbTYPhI H O MECTE MAaTEMAaTUKHA B COBPEMEHHOM ITUBUIIU3AIINH, O CTIOCO0aX
ONMCAaHUS HA MATEMAaTUYECKOM A3bIKE SIBIICHUN PEAIbHOTO MUPA;

2) copMHUPOBAaHHOCTH MPEACTABICHUM O MATEMAaTUYECKHUX MOHATHUSIX KaK O
BOKHEUIINX MaTEMaTUUECKUX MOJIEIISX, MTO3BOJISIFOITUX ONMUCKHIBATh U U3y4YaTh
pa3HbIE MPOLIECCHI U SIBIICHUS; TOHUMAaHUE BO3MOKHOCTH aKCHOMATHYECKOTO
MIOCTPOCHUSI MATEMATUYECKUX TEOPUIA;

3) BlIaJiecHHE METOIAMU J0KA3aTENbCTB U aJITOPUTMOB PEILICHHS; YMEHUE UX
MPUMEHSITh, IPOBOJIUTH 1I0KA3aTEIIbHBIE PACCYKACHUS B XOJ€ PEIICHUS 3a/1a4;

4) BnajicHUuE CTaHJAPTHBIMU MIPUEMAMU PEIICHUS PallMOHATBHBIX U
UppaIMOHATbHBIX, TOKA3aTENbHBIX, CTENIEHHBIX, TPUTOHOMETPUUYECKUX YPAaBHEHUIN
Y HEPABEHCTB, UX CUCTEM; UCTIOJIb30BAHUE TOTOBBIX KOMITBIOTEPHBIX MPOTPaMM, B
TOM YHCJIE JIJIS TIOUCKA My TH PEIICHUS U WIUTIOCTPALUK PEIICHUs] YpaBHEHUHN U
HEPABEHCTB;

5) chopMUPOBAHHOCTH MIPEACTABICHUI 00 OCHOBHBIX MOHATHUAX, UAESIX U METOAaX
MaTeMaTU4eCKOro aHAJIN3a;

6) BlIaJIcHHE OCHOBHBIMU MOHSATUSMHU O IUIOCKUX U MPOCTPAHCTBEHHBIX
reOMETPUYECKHUX (PUTypax, UX OCHOBHBIX CBOMCTBaX; COOPMUPOBAHHOCTD YMEHHUS
pacmno3HaBaTh Ha YEPTEkKAX, MOJICNAX U B PEATbHOM MUPE T€OMETPUUECKHUE
(burypsl; NpUMEHEHNE N3YUYCHHBIX CBOMCTB TeOMeTpuuecKkux Guryp u Gopmy s
pelIeHns TeOMETPUYECKUX 3a]1a4 U 3a]1a4 C TPAaKTHUYECKUM COJIEPKAHUEM;

7) chopMHUPOBAHHOCTH MIPEICTABICHUI O TIPOIIECCAX U SIBJICHUSIX, UMEIOIINX
BEPOSITHOCTHBIN XapakTep, O CTATUCTUYECKUX 3aKOHOMEPHOCTSX B PEaTbHOM
MUpe, 00 OCHOBHBIX MOHSATUSIX 3JIEMEHTAPHOU TEOPUU BEPOSTHOCTEN; YMEHUI
HaXOJUTh U OLICHUBATH BEPOSITHOCTU HACTYIUJICHUS COOBITUI B MPOCTEUIITUX
MPAKTUYECKUX CUTYaIUSIX U OCHOBHBIC XapaKTEPUCTUKHU CIyUYalHbIX BEJIUUUH;

8) BiajieHe HaBbIKAMH MCIIOJIb30BAHMS TOTOBBIX KOMITBIOTEPHBIX MPOrpaMM MPU
pelIeHnuy 3aaad.



5. TEMATUYECKHWM TVIAH U COJEPXXAHUE OBIIIEOBPA3OBATEJILHOT'O YUEBHOI'O TTPEJIMETA
MATEMATHKA: (BKIIIOYAA AJITEBPY, HAYAJTA MATEMATHUYECKOI'O AHAJIN3A, TEOMETPHIO).

HaumenoBanue Copepxanre yaeOHOT0 MaTepHaa, MpakKTUIeCKUe 3aHsATHS, CAMOCTOSITeTIbHAs paboTa O0bem yacoB YpoBeHb
pa3ziesoB U TEM y4aluxcs YCBOEGHUS
1 2 3 4

Tema 1. Coaep:xxaHue y4eOHOro MaTepuaJia: 15

IToBTOpEHHE Pemenne 3amay ¢ HCIIOIIF30BAaHMEM CBOMCTB YHCEN M CUCTEM CUHUCICHUS, IETNMOCTH, JOJIeH 1 2
Y 4aCTe, POLEHTOB, MOJYJIEN YUCEIL.
Pemenue 3aa4d ¢ HCIIOJIB30BAHUEM CBOMCTB CTEIIEHEN U KOPHEW, MHOTOUYJIEHOB, 1 2
peoOpa3oBaHUil MHOTOUYJICHOB U APOOHO-pAIIMOHATIBHBIX BBIPAKEHUH.
Pemenue 3aa4 ¢ HCNOJIB30BAHUEM IPaayCHOM MEPHI yIJia. 1 2
Mopynb 9uciia ¥ ero CBOMCTBA. 1 2
Pemenue 3a1a4y Ha JBUKEHHE U COBMECTHYIO pabOTy C MOMOILBIO TUHEHHBIX U KBaJAPATHBIX 1 2
YpaBHEHUU U UX CHCTEM.
Pemenue 3a1a4 ¢ UCMOIb30BaHUEM YHMCIOBBIX QYHKIMH U X rpaduxos. Mcnonb3oBanue 1 2
CBOMCTB U Tpa)MKOB TUHEWHBIX U KBaIPATHUHBIX (YHKIIUH, 0OpaTHON MPOMOPIUOHATIEHOCTH
u QyHKIUU Y = \/; . I'pacduueckoe penienre ypaBHeHU 1 HEPABEHCTB.
Pemenune 3amau ¢ npuMeHEeHHEM CBOMCTB (DUTYp Ha MJIOCKOCTH. 3aJja4M Ha JIOKA3aTeIbCTBO U 1 2
MOCTPOEHNUE KOHTPIPUMEPOB.
Hcnonp3oBanue B 3aa4ax MPOCTEUIINX JJOTHUECKUX MTpaBwil. Pemenue 3agad ¢ 1 2
UCIIOJIb30BAHUEM TEOPEM O TPEYTOJIbHUKAX, COOTHOLIEHUN B MPSMOYTOIBHBIX
TpEyTOobHUKAX, ()aKTOB, CBSI3aHHBIX C YETHIPEXyrobHUKaMH. Pemenne 3a1a4 ¢
UCIOJIb30BaHNEM (DAaKTOB, CBSI3AHHBIX C OKPY>KHOCTSIMH.
Pemenue 3a1ay Ha M3MEpEHUs HA TIOCKOCTH, BRIYMUCIICHUE JUTHH U TIJIOMIAJICH. 1 2
Pewenue 3a0au ¢ nomowpio 6ekmopos u koopounam. 1
IIpakTHyeckue 3aHATHA 4
Ilpakmuueckaa padoma Nel.Penienue 3a1a4 ¢ IOMOIIbIO YHCJIOBBIX HEPABEHCTB U CUCTEM 2 2
HEPaBEHCTB C OHOW NMEPEMEHHOM, C MPUMEHEHUEM U300PKEHUSI YHCITOBBIX TPOMEKYTKOB.
Ilpakmuueckaa padoma Ne2.Penienue 3a1a4 ¢ UCIOIb30BAHUEM TEOPEM O TPEYTOJIbHUKAX, 2

COOTHOIIICHUM B IPAMOYI'OJIBHBIX TPECYT'OJbHUKAX.
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KonTposbHas paéora. BxogHo#i KOHTPOJIB.

CamocrosiTesibHasi padoTa.

Joxunan win npe3errauus «lIpuMeHeHne NpoleHTOB B pacyeTax»

Tema 2.
OcHOBBI
TPUTOHOMETPHH

Conep:xaHue y4e0HOr0 MaTepuaJia:

TpuroHomeTpuyeckas OKpyKHOCTb, pAOUAHHAs Mepa Y2id.

CI/IHyC, KOCHHYC, TAHI'CHC, KOmaHeeHC TIPONU3BOJIbHOI'O yTIJia.

OcHOBHOE TPUTOHOMETPHUUICCKOEC TOXKACCTBO 1 CIICACTBUA U3 HETO.

3naueHus Tpuronomerpudeckux Gpyukuuid ans yrios 0°, 30°, 45°, 60°, 90°, 180°, 270°.

(0 T T T )
l_l_l_’_ arzl‘
6 4 3 2 P

I

NINININ

Dopmynvl CLOANCEHUS MPULOHOMEMPUYECKUX QYHKYULL, POPMYIbl NPUBEOeHUs, POPMYbl
0B0UIHO20 ap2yMeHmad..

Hynu ¢yHkium, npoMexyTKH 3HaKOIOCTOSTHCTBA, MOHOTOHHOCTh. Haunbouibiiee u
HalMEHbIIIee 3HaUeHUe (PyHKIUH.

[Tepuonnueckue pyHknun. YeTHOCTh U HEYeTHOCTh PyHKIMH. CroowcHbie yHkyuu.

Tpuronomerpudeckue Gpynknun Y =C0SX, Y =SIiNX, Yy =1tgX. @yuxyus y = ctgx . Cpoiictpa u
rpadUKi TPUTOHOMETPHUECKHUX (YHKITHI.

ApKKOCHHYC, apKCHHYC, apKTaHTeHC 4ucia. Apkkomaneenc uucaa. Ilpocreiimume
TPUTOHOMETPUYECKHE YpaBHEHUS. PellieHne TpuroHoMeTpuueCcKiX ypaBHEHUH.

Obpamnvie mpucoHomempuyeckue @yukyuu, ux ceoucmea u zpaguku. Pewenue
npoCmeuux mpu2oHOMempu4ecKux HepageHcms.

HpaKTuqecxue 3aAHATHUSA

(o3}

IIpaxmuueckaa paboma Ne3.Pemenue 3amay 1o reMe: «CHHYC, KOCUHYC, TAHTE€HC U
KOTAHTE€HC YHCIA.

[EY

IIpakmuueckasn padboma No4.Penienne 3amad Ha npuMeHenne GopMyilL.

IIpakmuueckaa padoma No5.Peuienue 3ana4 Ha mpeodOpaszoBanue HYHKIUHN.

Ilpakmuueckaa padoma Ne6.Perienue 3ana4 Ha ipeo0pa3oBaHue BEIPAKEHUN.

Ilpakmuueckasn paboma No7 .Penienre TDUTOHOMETPUUECKHUX VDABHEHHUH.

Ilpakmuueckaa padoma No8.PenieHre TPUrOHOMETPUYECKUX YPABHEHUI U CUCTEM
YDaBHEHUMN.

A G

KonTpoabHas pabora
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CamocrosiTesibHas1 padoTa.

OCHOBHBIE TPUTOHOMETPUUECKUE (POPMYIIBI COCTABICHUE TAOJIUIIBL.

Tema 3. Coaepxanue yueOHOro MaTepuaJia: 20
Harasgnas OcHnognbie nonsmus. cmepeomempuu u ux ceovcmea. Touka, psimasi ¥ IJIOCKOCTh B 4 2
cTepeoMeTpHsl. IIPOCTPAHCTBE, AKCUOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX.
[TapayiesibHOCTh NPSIMBIX M IJIOCKOCTEN B IPOCTPAHCTBE. 2 2
B3anmMHoe pacroioykeHHe NPSIMbIX U MIJIOCKOCTEN B POCTPAHCTBE. 1 2
N306paxkenne npocTelmx NpoCcTPaHCTBEHHBIX (GUTYp Ha m1ockocTu. [Ipoekius purypsl 3 2
Ha mockocTh. CeueHus Ky0a u TeTpa’ipa.
PaccrosiHust Mexxy hurypaMu B MpOCTPAHCTBE. 1 2
[eprieHAUKYISIPHOCTH MPSMBIX U TIOCKOCTEH. [Ipu3Haku nepneHuKyIspHOCTH IPSIMBIX U 2 2
IUIOCKOCTEH B MpocTpaHcTBe. TeopemMa 0 Tpex NepreHANKyJIspax.
YTr1bl B IPOCTPAHCTBE. 1 2
IIpakTHyecKue 3aHATHS. 4
Ilpaxmuueckas paooma Ne9.Pemenne 3ana4 1o teme: «llapamieasHOCTh IPSIMON U 1 2
TIOCKOCTH.
Ilpaxkmuueckas paooma Nel0.Pemenue 3a1a4 o teme: «IlepneHIUKYIAPHOCTD MPSIMOM U 1 2
TIOCKOCTH.
IlIpakmuueckaa pavoma Nell.Pemenue 3amad o teme: « Teopema o Tpex 1
MEPIEeHIUKYISIPax».
IlIpakmuueckaa padoma Nel2.Pemienne 3a1a4 1mo Teme: «YT0JI MEXKIy MPSIMOU 1 1
TJIOCKOCTBIOY.
KonrtpoabHas paGora 2 2
CamocTrosiTesibHasi padoTa. BeimosHeHNe yIIpaXKHEHHH 110 TeMe: n300pakeHue
IPOCTPAHCTBEHHBIX (PUTYp B paMKax MoxydyaeMoi mpodeccuu.
Tema 4. Coaepxanue yueOHOro MaTepmuaJa: 26
Crenenu n CreneHb ¢ IeHCTBUTEIILHBIM ITOKAa3aTeJIEM, CBOMCTBA CTEIIEHH. 3 2
Jorapugmasl. [Ipocreiimme nmokazareiabHbIC YPaBHEHHUS] M HEPABEHCTBA. 4 2
[Toxa3zaTenpHast QyHKIWS U ee CBOICTBA U rpaduK. 1 2
Jlorapudwm yucna, cBoiicta porapudma. Jlecstuunsiii norapudm. Yucno e. Hamypanohwiii 5 2
Joeapugpm.
[TpeoOpaszoBanue norapupMuuecKkux BoipaxkeHuil. Jlorapupmuueckne ypaBHEHUS U ) 2
HEPaBEHCTBA.
Jlorapudmuueckasi QyHKIHUS U €€ CBOMCTBA U rpaduK. 1 2
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CrernieHHast GyHKIMS M €€ CBOWCTBA U rpaduK.

IIpakTnyeckue 3aHATHS.

Ilpakmuueckasn paboma Nel3.Pemenne 3a1a4 Ha JEMCTBUE CO CTEIICHIMH.

Ilpakmuueckas paboma Nel4.Pemenue 3a1au o teme: «Jlorapudmpn»

Ilpakmuueckasa paooma Nel5.11peobpa3oBaHne MOKa3aTEIbHBIX BBIPAKEHUH.

Ilpaxmuueckas paboma Nel6.1TpeoOpa3oBanue jorapu(pMUUECKUX BHIPAKECHUH.

KonTpoJabHasi padora

NP (R R R

CamocrosiTebHas padora. Pedepar Ha BbIOOp 1o Teme «VIcTOpHsI OTKPBITHS TOHATHS
KOpHsI». «/{0Ka3aTesibCTBO CBOMCTB KOPHS.

Temas.

MHOrorpaHHMKH.

Coaep:xxanue yueOHOro MaTepuaJia:

Mpuororpanauku. [Tapannenenunes. CBoiicTBa IPsIMOYTOJIbHOIO NApAJUICIEIUIENA.

Teopema Iludaropa B mpocTpaHCTBE.

N

IIpu3ma u nupamua. [IpaBunbHas nupamuia v npaBwibHas npusma. llpsmas nupamuna.
DJEMEHTHI IPU3MBI U IUPAMUJIBI.

AN

IIpakTnyeckmne 3aHATHS

Ilpakmuueckaa padoma Nel7 Ilpaktuueckas pabora 1o teme: «IIpuzmay.

Ilpakmuueckasa paooma Nel8.Ceuennie npu3Mbl.

Ilpaxmuueckas paboma Nel9.1Tpaktudeckas pabora no teme: «lIupamuga»

KonTpoabHasi padora

NPk w

CamocrosiTeibHas padora [Ipesenrarus wiu pedepar:
- MaTeMaTHKa B Moel mpodeccun

Tema 6.
YpaBHeHust u
HepaBeHCTBa

Conep:kaHue y4eOHOI0 MaTepuaJia:

HppatnmonansHble ypaBHEHUS.

Memoo unmepeanos 05 peuieHus HepageHcms.

IIpeobpazosanus epaghuxos GyHkyuil: cosue 60016 KOOPOUHAMHBIX OCell, pACMsICeHUe U
colcamue, OmpaxdceHue OMmHOCUMENbHO KOOPOUHAMHbIX ocell. Bzaumno o6pamuvle ynkyuu.
I'pachuxu 83aumno odpamuwix hynxyuil.

=|o1] O

[EEN

I'pagdhuyeckue memoovl pewrenus ypagueHul U HepaseHCcms.

Pewenue ypasnenuil u nepagencms, cooeprcaujux nepemeHHy10 no0 3HaKOM MOOVJI.

Cucmembl NOKA3amMeNbHbIX, 102aPUDMULECKUX U UPPAYUOHATIBHBIX YPABHEHUU.

Cucmembi NOKAa3AameJbHblX, JzoeapuquutteCKux HepaeeHcme.

aglal| |-

PR
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Ypasuenus, cucmemvl ypagnenuu ¢ napamempom.

IIpakTHyeckune 3aHATHSA

IIpakmuueckaa paooma Ne2().Pemienne anrebpandecKnx ypaBHCHUH 1 HEPABEHCTB.

Ilpakmuueckasa paboma Ne2IPenieHne noka3aTelbHbIX YPABHEHUN U HEPABEHCTB.

Ilpaxmuueckas paboma Ne22Penenue jorapupMuyeckux ypaBHEHUI U HEPABEHCTB.

Ilpaxmuueckaa paboma No23PelieHre TPUrOHOMETPUUECKUX YPABHEHUI U HEPABEHCTB.

KonTtpoibHas padora

NR(R RS-

CamocrosiTesibHass padoTa.

He

IIPElyCMOTPEHA.

Tema 7.

Tesa BpameHus:
HUJIMHAP, KOHYC,
chepa u map.

Coaep:xaHue y4eOHOro MaTepuaJia:

26

Tena BparmieHus: MUIMHIP, KOHYC, chepa U map.

OcHOBHBIE CBOMCTBA MIPSAMOTO KPYTOBOT'O MUJIUHIPA, IPSMOTO KPyTOBOI'O KOHYCA.

N300paxenue Tea BpaleHus Ha MII0CKOCTH.

IIpeocmasnenue 06 yceuenHom KOHyce, cedeHusi KOnyca (napaiieibHoe 0CHOBAHUIO U
npoxoosuee uepe3 GepuiuUty), ceueHus YuIuHopa (NapaiieibHo U NepneHOUKYIsapHO OCU),
ceyenus wapa. Paseepmka yununopa u konyca.

Rk |w

RPINININ

Ilpocmetiwue komobuHayuyu MHO202PAHHUKOS U Mell 8paujeHus medxcoy cobou. Beraucienmne
3JIEMEHTOB MPOCTPAHCTBEHHBIX (puryp (pedpa, AuaroHasiu, yribl).

[110111a/16 MOBEPXHOCTH IPABUIBHON MUPAMUABI U IPSIMOM IPU3MBIL.

[Tnomaapr MOBEPXHOCTH MPSIMOTO KPYTrOBOTO IHJIHHIIPA, IPSIMOTO KPYTOBOTO KOHYCa U
apa.

w

[Tonsatue 06 o0beme. OOBEM MUpaMuAbl U KOHYCa, MPU3MBI M iHHApa. O0beM mmapa.

(6}

Ilooobnvle mena 6 npocmparcmee. COOTHOIICHUS MEXTy TUTOIIAIMU TIOBEPXHOCTEH H
o0beMaMu ITOJOOHBIX TE.

[EY

IIpakTHYecKHe 3aHATHA

Ilpakmuueckaa paboma Ne24 [1paktuueckas pabota no teme: « {umuuapy.

Ilpaxmuueckas paboma Ne25 ITpaktudeckas padota no Teme: «Konyey.

Ilpakmuueckasn padboma Ne26 lpaktuueckas padota o reme: «lllap u chepar.

KonTpoabHas pabora

NP (R w

CamocrosiTesibHass padoTa.
Pedepar unu npesenranus no reme: «KoHnueckue ceyeHus U UX NIpUMEHEHUE B MOEH
npodeccumn.
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Tema8. Coaeprxkanue yueOHOro MaTepuaJa: 40
Hayana [IpousBogHast GYyHKIIUU B TOUKE. 2 2
MaTEMaTHIECKOI0 | KacarenpHas K rpaduky QyHKIHU.
aHaJaM3a
I'eomeTpuueckuii 1 GU3NIECKUI CMBICI IPOU3BOIHON. Bmopas npoussoonas, ee
2eoMempudecKutl U Gu3u4ecKull CMulCiL.
[TpousBoHBIC AeMeHTapHbIX GyHKIMN. [Ipasuia ouppepenyuposanus. 2 2
[TonsiTre 0 HeNpephIBHBIX QYHKIUAX. TOUYKH dKCTpeMyMa (MAaKCUMyMa 1 MUHUMYMa). 5 2
HccnenoBanue seMeHTapHBIX (GYHKIMI Ha TOUYKHA SKCTpeMyMa, HanOOoJIbIIee 1 HaUMEHBIIIee 5 2
3HAYCHHUE C MMOMOIIBIO TPOU3BOTHOM.
Ilocmpoenue epaghuxos hynxyuil ¢ nomowsbro npouszeoonsix. Ilpumernenue npou3goo0HoU npu 6 2
peuteHuu 3a0ai.
[lepBooOpasHasi. [lepsoobpasnvle 21emMeHMAPHBIX YYHKYUL. 3 2
Inowaowv kpusonrunetinou mpaneyuu. @opmyna Hetomona-Jleiibnuya. 4 2
Onpeoenennvlii unmeepan. Buvluucnenue nnowadei niaockux ¢ueyp u o0b6vemos mern 1 1
spaujenus ¢ HOMOWbIO UHMezpand.
IlpakTHYeckHne 3aHATHS 4 2
Ilpakmuueckasn paboma Ne27 Ilpaktuyeckas padora o treme: «lIpon3Boanas GpyHKIuu. 1
Ilpakmuueckasn paboma Ne28 [1paxtuueckas padota no teme: «[IpousBogHas B pusuke u 1
TEXHUKEY.
Ilpakmuueckasa pavoma Ne29 [Ipaktrueckas pabota o TeMe: «OnpeaeIeHHbI HHTErpall, 1
dbopmyiia Hetorona-JleiiOHuI1a)
Ilpakmuueckaa paooma Ne3() [lpaktrueckas pabota o teme: «Pemenue 3amaay. 1
Koutposbnasi padora 4 2
CamocrosiTtesbHast padora.
Pemenue 3anau mo teme «HaxoxaeHne nmpon3BoAHbBIX. [IpaBuiia BEIYUCICHHS
MPOM3BOIHBIXY. Pemenue 3a1a4d mo reme «KacarenpHas k rpaduky QyHKIUN». Pemenue
MPUKIAIHBIX 3a7a4 1o TeMe «HanMeHplee 1 HanbosbIIee 3HaYeHUE BEJIMYMH B paMKax
NOJy4aeMoil mpoeccum.
Tema 9. Copepxxanue yueOHOro MaTepuaJa: 13
BexTopbl 1 Heuoicenus 6 npocmpancmee: napanienvhvlli NEepeHoc, YEHMPATbHAs CUMMEmpUs., 1 1
KOOP/ANHATHI B cummempusi omHocumenvHo niockocmu, nosopom. Ceoiicmea Osudxcenui. Ilpumenenue
NMPOCTPAHCTBE. O0BUdCEHUT NPU peueHUlU 3a0a.
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BexTopsl 1 KoopAMHATHL B IpocTpaHcTBe. KommnHeapHble 1 KOMITJIaHAPHBIE BEKTOPBI. 1 2
CyMMa BEKTOPOB, YMHOKEHHE BEKTOpa Ha YHCJIO, YTOJI MEX]Ty BEKTOpaMu 3 2
Ckansipnoe npouszeeoenue 6ekmopos. Teopema o paznodiceHuu 6eKkmopa no mpem 1 2
HexomnianapHouim eekmopam. CranapHoe npoussedenue 6eKmopos 8 KOOPOUHAMAXx.
Ilpumenernue 6exkmopos npu peutenuu 3a0ay Ha HAX0HCOeHUe paccmosHULl, ONIUH, nIowadetl 1 1
U 06veMos.
Ypasuenue niockocmu 6 npocmpancmae. 1 1
Ypasnenue cghepvl 6 npocmpancmse. 1 1
Dopmyna 01 8bIYUCTIEHUS PACCMOSHUA MENHCOY MOUKAMU 8 NPOCMPAHCIEE. 1 1
I[IpakTnyeckue 3aHATHSA 1
Ilpakmuueckan paboma Ne31 PemieHue 3aa4 Ha HAX0XKJIEHUE PACCTOSHUS MEXAY ABYMs 1
TOYKAMH. 2
KonrtpoabHas paéora 2 2
CamocrosiTenbHas padora. Jlokian unu npesenrauus: «Ku3Hb U 1eATeNbHOCTh
MaTEMaTHKOB-YYECHBIX.
Tema 10. Coaep:xaHue yueOHOro MaTepuaJia: 20
BepositHoCTh M [ToBTOpenwue.Pemenue 3a1a4 Ha TaOMHMYHOE U TpadUIECKOE MPEICTABICHUE TAHHBIX. 5 2
CTATHCTHKA. Hcnonb30BaHne CBOMCTB U XapaKTEPUCTHUK YHCIOBBIX HAOOPOB: CPEAHUX, HAUOOIBIIETO U
PaGora ¢ HAaWMEHBIIIETO 3HAUCHUS, pa3Maxa, OUCHepcuul.
AAHHBIMH Pewenue 3a0au na onpedenenue wacmomsi u 8epossimuocmu coovimuil. Buiuucnienue
8epOsSIMHOCMELL 8 ONBIMAX C PABHOBO3MONCHBIMU INIEMEHMAPHBIMU UCX00AMU
Pewenue 3a0au ¢ npumenenuem xombunamopuxu. Pewenue 3a0a4 Ha ebluucieHue
8eposIMHOCMell He3A8UCUMbBIX COObIMULL, NpUMEHeHUe OPMYIbl CLONHCEHUS BEPOSIMHOCME.
Pewenue 3a0au ¢ npumenenuem ouazpamm Jiinepa, Oepesa 8epoamnocmeil, opmyivl
bepuynnu.
Yenosnas eepossimnocms. Ilpasuno ymuoscenus eepoamuocmen. Popmyna noiHou 2 1
8ePOSIMHOCU.
Juckpemnvie cayuatinsie senuuunsl u pacnpedenenus. Heszasucumvle cnyuatinvle enuyunbi. 1 1
Pacnpedenenue cymmul u npouzgedenus He3a8UCUMbBIX CIYUAUHBIX 8ETUYUH. 1 1
Mamemamuueckoe odcuoanue u oucnepcust cay4ainou eenudunvl. Mamemamuuecroe 2 1

024CUOAHUE U OUCNEPCUSL CYMMbI CIYUALHBIX enuyun. [ eomempuueckoe pacnpeoenetue.
bunomuanvnoe pacnpedenenue u e2o cgoticmaa.
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Henpepuvignvie ciyuatinvie senuuunsl. [lonamue o nnomuocmu eeposmuocmu. Pagnomeproe 1
pacnpeoenetue.
IlokazamenvHoe pacnpedeneHue, e2o0 napamempbi. 1
Ilonsamue o nopmanvrom pacnpeoenenuu. Ilapamempvl HOpMaATLHO20 pacnpeoeneHus. 1
Ipumepul cayuatineix eenuyun, NOOYUHEHHBIX HOPMATLHOMY 3AKOHY (NOCPEUHOCHb 1
u3Mepenull, pOCm 4eloseKa).
Hepasencmeso Yebviwmesa. Teopema bepnynnu. 3akon 6onvuux uucen. Bvibopounsiii memoo 2
uzmepenust gepossimuocmetl. Poib 3aKkoHa 6016uux yucen 8 Hayke, npupooe u obujecmae.
IIpakTHYecKHe 3aHATHA 1
Ilpakmuueckasa paboma Ne32 PemieHue 3a1a4 110 TeMe: «IEMEHThI TEOPUU BEPOSATHOCTEN. 1
KonTpoJabHasi padora 2
CamocTrosiTesibHasi padora.
Pabota ¢ yueOHol 1 cripaBoYHON HH(pOpManuei mo Teme: «CTaTUCTUYECKOE ONpeIeICHIE
BEpOSTHOCTHY. Brimosinenue pedepara Ha temy: «S1.bepuymmmy.

Bcero: 234

17




6. [IEPCIIEKTUBHO-TEMATHUYECKOE INTAHUPOBAHUE C

OTTPEJIEJJEHMEM OCHOBHbLIX BMJIOB YUYEEHOM JESATEJIBHOCTU

CTYAEHTOB.
OcnoBHble ucTouHnku (ON):
Tabauma 260
Ne /i HaumenoBanue ABTOp H3narenscTBO, o
H3aHUs
Onu.l1 VYyebuuk «MareMaTHKa M.H.bammMakos M.: U3paTeabckuil
HEHTP «AKaJIeMuUs»,
2014
Oon?2 MaremaTuka: anrebpa u B.B.Ko3nos, M.:000 «Pycckoe
Haydajla MaTEMaTHYECKOTO A.A HukutuH u CIIOBO-
aHallu3a, reoOMeTpus: ap., yueOHuk»,2014.
yuebnuk nas 10 kmacca
o0mreo0pa3zoBaTeNbHBIX
opranusanuii. bazosbiii u
yrayOJeHHBIH YPOBHH.
on3 VYyebnuk «MaTtemaTuka» A.A. Jlanasu M.: U3narenbckuid
ueHTp «Popym»,
2010
JonosnurtenbHbie ncrounuku (JAN):
Tab6muna 28
Ne i/mt HanmenoBanue ABTOp H3narenscTBO, TON
H3JIaHUs
AN 1 3amavyHuK «AnreOpa 1 Hayara A.I''MopakoBuu M.: U3paTeabckuil

aHaju3a»

ueHTp «MHEMO3UHAY,
2007

HNurepuer-pecypest (U-P)
U-P 1 .http://www.math.ru/ Bcem kto yuurcs

H-P 2http://mathege.ru/or/ege/MainOTkpeIThI OaHk 3auau EI'D mo maTtemaTuke
H-P 3 http://ege.yandex.ru/mathematicsEI'D no maTtemaTuke
U-P 4http://www.alleng.ru/edu/math3.htmO6pa3oBaTenbHbIe peCypCh
MHTepHeTa.Maremaruka.
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Coaep:xanue o0yueHus o yueOHOMY npeaMeTy

OO0s3aTenpHas BHeay)mTopHaﬂ CaMOCTOATCIbHAA
Marepuansx
yueOHasi Harpy3ka oe I paboTa obyqaromuxcs
Ne
. Bun uHpOpMAaIHO HNudopma DopMBbI U METOJIBI
3aHAT HaunmenoBanue pa3nenos, TeM, 3aHATUN Komnue 3aHSTHH
HHOE . | IIMOHHOE Kon-Bo KOHTpPOJIS
us CTBO Bun 3anarTuit
obecrnieueHue obecrieue 4acoB
4acoB .
3aHATHNN HUC

2 3 4 5 6 7 8 9

Tema 1. [loBTOpPEHUE 17

Pemienue 3aau ¢ uCnonb30BaHUEM CBOWCTB penieHue 3aaa4

YUCEJ ¥ CUCTEM CUUCIIEHUS, JCIIUMOCTH
1 y ¥ A T 1 ypok | O 1, OU 2

JI0JIeH U yacTel, MPOLEHTOB, MOIyJIei

YHCell.

Pemienue 3aau ¢ uCnonb30BaHUEM CBOWCTB penieHue 3aaa4

CTENEeHEN U KOPHEW, MHOTOUYJIEHOB
2 PHEH, ’ ypok | OM 1,01 2

npeoOpa3oBaHUii MHOTOUYJICHOB U IPOOHO-

palMOHATBHBIX BEIPAKCHHI.

Pemienue 3a1au ¢ ucnoyib30BaHUEM elIeHUE 3a]a4
3 Jal 1 ypok | OW 1, OU 2 P a

rpaJlyCHOM MepHI yria.
4 1 YPOK Oni1,on2 pelIeHue 3a1a4

Moaynp 4Kciia ¥ ero CBOMCTBA.

Pewrenne 3anau Ha ABMKEHUE U YPOK On1,0U2 penieHue 3a1a4
5 COBMECTHYIO PabOTy C MOMOIIBIO TUHEHHBIX 1

Y KBAJIPATHBIX YPAaBHEHUN U UX CHCTEM.

Pewienue 3amau ¢ ucnosib3oBaHuEM peuieHue 3a1a4y

YHUCIIOBBIX (DYHKITUH U UX TPAPHUKOB.
6 Hcnonb30BaHue cBOMCTB U rpadukoB YPOK On1l1,012

JMHEHHBIX U KBAaJPAaTHYHBIX (PYHKIUH,
00paTHON NPONOPLUUOHATIBHOCTH U
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byskuun Yy = \/; . I'padpuaeckoe pemenue
YpPaBHEHUH U HEPABEHCTB.

Pemenue 3ana4 ¢ npyMEHEHUEM CBOWCTB Oonil,onz2 peleHue 3a1a4
7 ¢buryp Ha II0CKOCTH. 3a/1a4u Ha ypoK
JI0Ka3aTeIbCTBO U OCTPOCHUE
KOHTPIIPUMEPOB.
Hcnonp3oBanue B 3aa4ax MPOCTEUILINX On1l1,0U2 peuieHue 3a1a4y
JIOTUYECKHX ITpaBuil. Pemenue 3aqau ¢
HCIIOJIB30BAHHEM TEOPEM O TPEYTONbHUKAX, YPOK
8 COOTHOIIICHUH B IPSIMOYTOJIBHBIX
TPEYyToJIbHUKaX, (aKTOB, CBSI3aHHBIX C
YeThIpexyroibHuKamMu. Perenne 3a1ad ¢
UCIIOJIb30BaHUEM (DaKTOB, CBS3aHHBIX C
OKPYKHOCTSIMH.
YPOK On1,012 peuieHue 3a1a4
9 Pemenue 3aga4 Ha u3MepeHus Ha §
IUIOCKOCTH, BBIUMCIIEHUE JUIUH U IJIOMIACH.
YPOK Oonil,on2 peleHue 3a1a4
10 | Pewenue 3a0au ¢ nomowbo 8eKmMopos u
KOOpOUHam.
Pemenne 3a1a4 ¢ TOMOIIBIO YHUCITOBBIX MpaKkTH4ec
HEPaBEHCTB U CHCTEM HEPABEHCTB C O/IHOM Koe Oon 1, 0u
11-12 . pelieHue 3aaa4
MepEeMEHHOM, C MPUMEHEHHEM HU300payKEeHUS 3aHATHE 2,
YHCIIOBBIX IPOMEKYTKOB.
Pemenue 3a1a4 ¢ UCMIONIB30BAaHUEM TEOPEM TpaKkTiee ON 1. OU
13-14 | o TpeyroibHUKAX, COOTHOIICHUI B Koe 2’ pelieHue 3aaa4
IPSMOYTOJBHBIX TPEYTOJIbHHUKAX. 3aHsiTHe '
KoHnTtponbHas pabota o teme: «BxomHoi YPOK MUCbMEHHAs
15 IIPOBEPKHU
KOHTPOJIb)» . pabota
3HaHUl U
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YMEHUH

Joxnan:«IIpuMeHeHne NpoIeHTOB B
pacuerax»

HaImuCaHue
JOKJiaaa

JOKJIan

Tema 2. OCHOBBI TPUTOHOMETPHH 27
16 TpuroHomeTpHuyecKas OKpYKHOCTb, 1 ypoK OU 1,012 pelmeHue 3azia
paouanHnas mepa yaid.
17 CuHyC, KOCHHYC, TAHT€HC, KOMAH2EHC 1 ypOK OU 1,01 2 pelleHe 3a1au
POU3BOJIBLHOTO yTIIA.
OCHOBHOE TPUTOHOMETPHUUECKOE TOXKIECTBO
18 | u ciencTBUA U3 HETO. 1 YPOK On1,012 pelieHue 3aaa4
MPaKTHUIeC
19 Pemenne 3aga4d no Teme: «CuHyc, KOCHHYC, 1 Koe on1i,on pellieHHe 3a71au
TAHICHC U KOTAHT'CHC YHCIIaY. 3aHSTHE 2,
3HaueHUs! TPUTOHOMETPUYECKUX (DYHKUINN
s yroos 0°, 30°, 45°, 60°, 90°, 180°, 270°.
20 1 YPOK Onil,on2 perieHue 3a1aq
(0 T T T T )
y Ty T Ty T paﬂ .
6 4 3 2
Dopmyvl CLOAHCEHUS MPULOHOMEMPULECKUX
21-24 | pynkyuii, popmynvl npusedenus, popmyvl 4 YPOK On1,0U12 pelieHue 3aaa4
080UHO20 apeymenmd..
MpaKTH4ec
25 Pemenne 3aau Ha npuMenenne GopMyiL. 1 Koe On 1, 0n perieHue 3aaau
3aHATHE 2,
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Hynu dbyHkum, npoMexxyTKku
3HAaKOMOCTOSIHCTBA, MOHOTOHHOCTb.

26-27 OK Onil,on2 CIICHHE 33124
HauGomnbIiee 1 HauMeHbIIIee 3HAYCHHUE yp ’ p a
(GyHKUIHUU.

[Tepuoanueckue pynkunu. YeTHOCTH U
28 . YpOK Oni1,on2 penieHue 3aaau
HeueTHOCTh pyHKIM. CrodrcHbie pynkyuu.
TpuronomeTpudeckue QyHKITUN
=C0SX, Yy =SinX,y =19X . @ynxyus

29-31 y y . y=14 THY YPOK onlt,u?2 perieHue 3aaa4
y = ctgXx . CoiicTBa u rpaduxu
TPUTOHOMETPHUECKUX (PYHKITHIA.

Pemenue 3a/1a4 Ha mpeoOpa3oBaHme MPAKTHHCC
32 DyHK1MA KOe onit,amn?2 perieHue 3aaau
) 3aHSATHE
APKKOCHHYC, apKCUHYC, apKTaHTE€HC YHCIIA.
Apxxomaneenc yucna. Ilpocreiimme

33-36 | P P YPOK Onil,on2 perieHue 3a1aq
TPUTOHOMETPHUCCKHE ypaBHEHNUs. Penienne
TPUTOHOMETPHUYECKUX YPABHEHHIA.

Pemenue 3a/1a4 Ha mpeoOpa3oBaHme fpaKTHec
37 vﬂ Ko€e onul,am?2 pelieHue 3aaau
BBIPAXKCHHH.
3aHSITHE
MpaKTUIeC
38 Pemene TpUrOHOMETPUYECKUX YPABHEHUH. Ko€e Ooul,amn?2 perieHue 3aaaq
3aHATHE
Penrenye TpuroHOMEeTpHYECKUX YPAaBHEHHUHI TpaKTiiee
39 - KOe Oonl, 12 peleHue 3aaay
U CHCTEM YPaBHEHHUH.
3aHATHE
Obpammusie mpueconomempuyecKue
40 | @yukyuu, ux ceovicmea u epaghuxu. YPOK On1,0M12 pelieHue 3aaa4

Pewenue npocmevwiux
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MPUCOHOMEMPUUECKUX HEPABECHCME.

YPOK
MIPOBEPKHU MMCbMEHHAs
41-42 | KonTponpHas pabota 2 POBED
3HAHUU U pabora
YMEHUH
OCHOBHBIE TPUTOHOMETPUUYECKHE POPMYIIbI COCTaBJICHUE
p p bopmy COCTaBJICHU n-p
COCTaBJICHUE TaOJIMIIbI TaOJIUIBI
€ TaOIuIIBI
Tema 3. Harnsnnas crepeomerpus. 20
OcHogHble noHamus cmepeomempuu u ux peuieHue 3a1a4
ceoticmea. Touka, npsiMasi ¥ TIOCKOCTh B
43-46 | mpocTpaHCTBE, AKCHOMBI CTEPEOMETPUH 1 4 YPOK On1,0M2
CJIC/ICTBUS U3 HUX.
[TapasnnensHOCTh NPSAMBIX M IIOCKOCTEN B PCIICHNE 33712
47-48 | P p 2 ypok | OM 1,01 2
MPOCTPAHCTBE.
B3anMHOe pacnionoxeHue NpsMbIX U
49 P P 1 YPOK On 1,012 pelieHue 3aaa4q
IJIOCKOCTEN B MPOCTPAHCTRBE.
Pemenne 3anau o reme: «llapannensHocTs MPAKTIHCC
50 N ) P 1 Ko€e onul,am?2 penieHue 3aaau
PSIMOI U TNTIOCKOCTH.
3aHATHE
Pemenue 3agau no teme: MpaKTUyeC
51 | «llepneHaAuKYISIPHOCTH NPSIMOH U 1 KOE€ onl, a2 pelieHne 3a1a4y
IJIOCKOCTHY. 3aHATHE
N300paxeHue mpocTenimx
MPOCTPAHCTBEHHBIX (PUTYP HA TUIOCKOCTH.
52-54 | MPOCTP uryp 3 YPOK Ooul1, a2 pelieHue 3aaa4

[Tpoekuus ¢purypsr Ha TIOCKOCTh. CeueHus
Ky0a ¥ TeTpa’pa.
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Paccrosnus mexnay ¢urypamu B

55 1 0K Ooul,am?2 CIICHHUE 3a1a4
POCTPAHCTBE. yp A p a
[epneH UKy IIPHOCTD MPSMBIX U
mockocre. [IpusHakn

56-57 | meprneHAUKYISIPHOCTH NPSMBIX U 2 YPOK onl, a2 peleHue 3ana4
IJIOCKOCTEN B IpocTpaHcTBe. Teopema o
TPEX MEePIEeHANKYJIIpaXx.

58 | Yrub B mpocTpaHCTBeE. 1 YPOK onit,amn?2 perieHue 3aaaq
Pemtenue 3ama4 no teme: «Teopema o Tpex TpaxTiriee

59 ’ P p 1 Ko€e OUul1, a2 perieHue 3aaaq
NEePIEHANKYIISPax).

3aHsATHE
Pemenue 3a1a4 mo teme: « YTol Mex MPAKTIHCC

60 N ) y 1 KoO€e Oonl,u?2 pelieHue 3aaa4q

PSMOM U TITOCKOCTBIOM.
3aHSTHE

61-62 | KonTpoabHasi padora 2 YPOK On1,0Hu3 pelieHue 3aaa4q

BrinonHenue ynpaxHeHui 1o TeMe:
penieHue

n300pa’keHre MPOCTPAaHCTBEHHBIX (pUTYp B sanau n-p peleHue 3aaa4y
paMKax nojxydyaemon npodeccu.
Tema 4.Ctenenu u jorapu@msi. 26
CreneHb C 1EHCTBUTENIBHBIM [TOKA3aTENEM

63-65 . A ’ 3 YPOK On1,0HU 3 pelieHue 3a1a4q
CBOWCTBA CTEICHH.
[Ipocreiinne nokazaTeabHbIE YPABHEHUS U

66-69 | HepaBeHCTBA. 4 YpOK On1,0U3 peleHue 3aaay
[Toxa3zaTenpHast QyHKIMS U €€ CBOMCTBA U

70 Gy 1 YpOK Onil,0ouns perieHue 3aaau

rpaduxk.
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IIPAKTHUYEC

71 | Pemenue 3a/1auy Ha ACMCTBUE CO CTETICHSIMU. KOe Oni1,0ns3s penieHue 3aaau
3aHSTHE
[IpeoOpazoBanue MoKazaTeIbHBIX fpaKTHHace
72 peobp . Koe Onl1,0U3 perieHue 3aaa4
BBIPAKCHHM.
3aHITHE
Jlorapudwm yucna, cBoiicTa Jorapudma.
73-77 | decaruunblii jorapudm. Yucio e. YPOK Oni1,0ns3 perieHue 3aaaq
Hamypanohwiii nocapugm.
npaKkTu4ec
78 | Pemenue 3ama4 no teme: «Jlorapudmu» KOe Onil,0ouns perieHue 3aaau
3aHSTHE
[IpeobpazoBanue norapuMUIecKux
79-83 | Beipaxkenuii. Jlorapudmudeckue ypaBHEHUS YPOK Onil1,0n3 perieHue 3a1aq
Y HEPaBEHCTBA.
[IpeoOpazoBanue TorapuPMUIECKUX TpaKTHHee
84 peoop . P Koe Onl,0M13 pelIeHre 3aaa4a
BBIPAXKCHHM.
3aHATHE
Jlorapudmuueckast GyHKIIUS U €€ CBOWCTBA
85 pu Gy YPOK On1,0U 3 pelIeHre 3aaaq
U rpaduk.
CrenenHast GyHKIUS U €€ CBOICTBA U
86 yma YPOK Oni1,0n3 perieHue 3a1aq
rpaduk.
YPOK
MIPOBEPKH MUChbMEHHAs
87-88 | KonTpoabHasi padora POBep
3HaHUH U pabora
YMEHUH
Pedepar Ha BBIOOp 1O Teme «VcTopus
OTI(}) EI;TI/IH HOH;ITH;II) KOPHS» P Hamucanne | OU 1, 11- edepar
p PHID. pedepata P pedep

«JlokazaTenbCTBO CBOMCTB KOPHSI».
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TemaS. MHOrorpaHHHKH.

17

MHuororpannuku. [lapamutenenunen.

89-92 | CpoiicTBa NMPSMOYTOIBHOTO 4 YPOK On1l1,0u3 perieHue 3aaa4
napajuieNienune/ia.
93-94 | Teopema IIudaropa B mpocTpaHcTBE. 2 YPOK On1l1,0us3 peleHue 3ana4
[Tpusma u nupamuaa. [IpaBunbHas pelieHue 3aaau
95- | mupamua u npaBuiIbHas npusMa. [psmas 5 ypOK O 1,012
100 | nmupamuga. DIEeMEHTHI TPU3MBI U
MUPAMHU/IBL.
paKTHYeC
101 | Ilpaktuueckas pabota mo reme: «Ilpu3may. 1 KOe Onil,0ouns perieHue 3aaau
3aHATHE
MIPaKTUIEC
102 | CeueHnne Npu3MBlL. 1 Ko€e Oni1,0M3 penieHue 3aaau
3aHSTHE
[IpakTudeckas pabora Mo Teme: MpaKTHHee
103 1 Ko€e On1,0U3 perieHue 3aaaq
«ITupamuna»
3aHSITHE
YPOK
104- MIPOBEPKHU MUCbMEHHAas
105 KonTpoasnasi padora 2 SHAHW 1 pabota
YMEHUH
[Ipe3enTanus wim peibepaT: pe3eHTaIN P HpeseHTaI
- MaTeMmaTHKa B Moel npodeccun b
Tema6.YpaBHeHHs M HEPaBeHCTBA 30
106-
110 WNppannoHanbHble ypaBHEHUS. 5 YPOK Onl,0ouns peleHue 3a1ay
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111-

Memoo unmepeanos 01 pewierus

115 | nepasencms YpOK Oni1,0ns3s penieHue 3aaau
Pemenne anreOpandeckux ypaBHEHUN U fpaxtiiee
116 HODABCHCTE KOe Oni1,on2 penieHue 3aaau
HCPABCHCTB.
3aHsATHE
Ilpeobpazosanus epagpuxoe ynkyuii: cogue
800J1b KOOPOUHAMHBIX OCell, PACMANCEHUE U
colcamue, OmpasiceHue OMmHOCUMENbHO
117 P . YPOK On1l1,0U2 pelieHue 3ana4
KOOpOUHamuwlx oceli. Bzaumno obpamuule
¢dynxyuu. I'paguku 3aumno oopamuuvlx
GyHryuil.
I'paghuueckue memoovl pewrenus ypagrenui
118 ulz efaeeﬁcme p P YPOK Onl,on2 pelieHue 3aaa4
Pewenue ypasnenuti u nepasencms,
119 | codeporcawyux nepemerHyr0 n0O 3HAKOM YpOK Onil1,on2 pelieHue 3aaau
MOOYIIA.
Cucmemvl nokasamenvHbix,
120-
b
124 JN02APUPMUUECKUX U UPPAYUOHATILHBIX YPOK Onl,on2 peleHue 3aaa4y
VPAHeHUII.
125- | Cucmemwl noxazamenbhvix,
YPOK Oni1,on2 peleHue 3a1a4y
129 | roeapugpmuueckux nepasencms.
Pemenue anreOpanyeckux ypaBHEHUHN U fpaKTHec
130 HeDABCHCLE Ko€e Onil,onz2 pelieHue 3aaau
HCPABCHCTB.
3aHATHE
. MIPaKTUIEC
Pemienne nmoka3arenbHBIX YPAaBHEHUN U
131 HEDABCHCLE Ko€e Oonil,onz2 penieHue 3aaau
HCPABCHCTR.
3aHITHE
Pemenue norapumMuueckux ypaBHEHUH U MPAKTHHCC
132 HODABCHCTE KOe Oni1,on2 perieHue 3aaaq
D .
3aHATHE
Penienue TpUroHOMETPUYECKUX YPABHEHUN MPAKTHYEC
133 » HepaBeHT;:ZB b AR p Koo OnU1,0U2 pelieHue 3aaa4
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3aHATUC

YPOK
134- MIPOBEPKHU MMUCbMEHHAs
KonTpoabHasi padota 2 POBED
135 3HAHUU U pabora
YMEHUH
Tema7. Tesa BpalmeHusi: HUJINH
ema’. Te patue 1 P> 26 YpPOK On 1,012 pelieHue 3a1a4
KOHYC, cepa u map.
136- | Temna BpaleHus: HUIHHIP, KOHYC, chepa U
patl 1 AP, ye, cdep 3 YpOK Oni1,on2 penieHue 3aaau
1138 | map.
OCHOBHBIE CBOMCTBA IIPIMOT0 KPYTOBOI'O
139 P Py 1 YpOK Oni1,on2 penieHue 3aaau
IIWIMHJIPA, TPSIMOTO KPYroBOT'O KOHYcCA.
140 | UzoOpakeHue TN BpameHHs Ha TNIOCKOCTH. 1 YPOK Onil,on2 penieHue 3a1a4
[Ipaktuyeckas paboTa o TEME: TpaKtiHee
141 D D : 1 KOe Onil,on2 penieHue 3a1a4
«dumusapy.
3aHATHE
MPaKTHIEC
142 | IIpaktuueckas pabora no teme: «Konyey. 1 Ko€e Onil,onz2 pelieHue 3aaau
3aHITHE
K
IIpakTrueckas padora o reme: «lIllap u HpaKTHace
143 cbepan 1 Ko€e Oonil,onz2 penieHue 3aaau
chepay. 3aHITHE
Ilpeocmasnenue 06 yceuennHom KOHyce,
CeyeHuUst KOHyca (napaiieibHoe 0CHOBAHUIO
144 | U npoxoosiujee uepes 8ePULUHY), CeYeHUs 1 ypoK OW 1, IV 2 pellicHue 3aiat

YuruHopa (napaineibHo u nepneHOUK)IsIPHO
ocu), cevenus wapa. Pazeepmka yununopa
U Konyca.
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Ipocmetiwue KomOUHAYUU MHOCOCDAHHUKOG
u men 8paujerus mexicoy coooi.

]ii%_ Brruncnenue 351eMeHTOB 2 YPOK Oonul, a2 pelIeHne 3a1a4y
IpOCTpaHCTBEHHBIX (uryp (pedpa,
JIMArOHAJIN, YTJIbI).
147- | Ilnomaas NOBEpXHOCTH MPaBUIBHOM
150 | mupaMuabl ¥ IPSIMOU MTPHU3MBI. 4 YPOK OM 1, I 2 PeLIee sakad
[Tnomane MOBEPXHOCTH MPSIMOTO KPYTOBOTO
151-
153 UWIMH]IPA, IPSMOT0 KPyrOBOIO KOHyCa U 3 YPOK onit,amn?2 peleHue 3a1a4y
nrapa.
154- | Ilonsarue 06 o6veme. OOBEM MUpPAMHUTIBI U
158 | xonyca, mpu3Msbl U muHHApa. O0BEeM mapa. S M OW 1, /I 2 PEICHHE 3a/at
Ilooobuvie mena 6 npocmpancmee.
159 | CooTHomIeHUST MEXTy TLIOMIAISIMHI 1 YPOK onit,amn?2 peleHue 3a1a4y
MOBEPXHOCTEH M 00beMaMU MOI0OHBIX TEl.
YPOK
160- IIPOBEPKH IIMCbMEHHAs
161 KontpoabsHnas padora 2 SHAH 1 paboTa
YMEHHUH
Pedepat unu npesenranus mno reme: Harcarie
«KoHHnueckue ceueHus: U UX MPUMEHEHUE B u-p pedepar
. pedepata
Moeii mpodeccumy..
Tema8.Hauana mateMaTH4ecKoro 40 —— OU 1, ]I 2 pemenye saa
aHaJIM3a
11%23- [Tpon3BogHast HYHKIIMHM B TOUKE. 2 Ypok OM 1, [TV 2 perieHue 3aaaq
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IIpakTHaeckas pa60Ta I10 TEMEC:

IpaKTU4ICC

164 «[Ipoussoanas ¢pyukumu. Pemenne 3anauy koe Ou 1,01 2 PCILICHHC 337181
D A YHRIIH. AGL2. 3aHATHE
165-
166 KacarenbHast k rpaduky QyHKIHH. YPOK onl, 2 penieHue 3aaad
I'eomerpuueckuii 1 HU3NIECKHIA CMBICIT onl, a2 peuieHue 3anaq
167- . Ypok
168 | MPOHM3BOIHOM. Bmopas npouseoonas, ee
2eoMempudecKull U pusudecKull CMulciL.
[TpakTryeckas pabora o Teme: HpaKTiiee
169 D D : KO€E On1,0M12 pelieHue 3a1a4d
«IIpon3BoHas B QU3UKE U TEXHUKEY.
3aHsATHE
170- | IIpou3BosHBIE AIIEMEHTAPHBIX (YHKIMHA.
171 | Ilpasuna ouggepenyuposarus. YPOK O 1, I 2 PCIICHHE 3a]1a1
[TonsiTvie 0 HEMPEPHIBHBIX QYHKIUAX.
172-
176 Touku skcTpeMyMa (MakCUMyMa 1 YPOK On1,012 peuieHue 3a1aq
MHUHHUMYMA).
HccnenoBanue aneMeHTapHBIX QYHKIHIA Ha
177- | Touku SKCTpEeMyMa, HauOOJIbIIIEE U yPOK OM 1, [TV 2 pelmeHe 3a1au
181 | HamMeHbIIIEee 3HAYCHHE C TTIOMOIIIBHIO
MIPOU3BOAHOMN
Tlocmpoenue epaghuxos ¢hyukyuii ¢
182-
187 | nomowoio npouseooHwix. [lpumenenue YPOK onl, a2 perieHue 3aaau
NPOU3800HOU NPU peuleHUU 3a0au.
YPOK
188- | KonTpoabHasi padota IIPOBEPKH MUChbMEHHAs
189 3HAaHUU U pabota
YMEHUH
190- | IlepBooOpa3Has. Ilepsoobpasivie J——
192 | snemenmapnvix gynxyuii. YPOK ou 1, 11 p A
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193-

Inowaos kpusoruneliHou mpaneyuu.

196 | @opmyna Hetomona-Jleubnuya. 4 YPOK O 1, I 2 PEIICHIE 33124
Onpedenennulil unmeepai. Boluucienue
197 | nrowaoeii nnockux gueyp u 06vemos men 1 YpOK onit,aun?2 penieHue 3aaau
8paujenUs C NOMOWbIO UHMe2pand.
[pakTryeckas paboTa mo Teme: MpaKTHIec
198 | «Oupenenenuslii uaTErpaiL, hopmyna 1 Ko€e Oonil,onz2 penieHue 3aaau
Herorona-Jlenbuuma» 3aHATHE
n 6 . P MpaKTU4ec
199 gat)a:;l:/I‘leCKaﬂ pabora no Teme: «Pemenue 1 oo O 1,012 peleHe 3a1au
3aHsATHE
YPOK
200- KoHTpobnas pagota 5 NMpOBEPKH MUCbMEHHas
201 3HaHUHU U paborta
YMEHHH
Pemenune 3anau no reme «Haxoxnenue pemere | OM 1, U-
npousBoAHbIX. [IpaBuna Berancnenus sana" P OT4YET
POU3BOTHBIXY.
Pemenwue 3anau no teme «KacarenbHas k pemenne | OU 1, U-
rpaduky QyHKIHI». 3a1a4y P oTHer
Perenne nmpukiaHbIX 3a7a4 Mo TeMe
«Hanmenbliee 1 HanbobIIEE 3HAUECHUE pemenue | OU 1, U- oTHCT
BEJIMYMH B PaMKax MOJy4aeMoil 3aa4y P
npodeccum.
Tema 9. BekTOpbI 1 KOOPAMHATHI B 13
NPOCTPAHCTBe.
Heuoicenus 6 npocmpancmee:
202 napanienvHulli NepeHoc, YeHmMpaibHasl 1 —— oni,n T~
CUMMEMPUSL, CUMMEMPUsL OMHOCUMENbHO 2,012

niockocmu, nosopom. Ceoticmea
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osuoicenuil. Ilpumenenue osudicenutl npu
peuieHuu 3a0ay.

203 BekTopsl ¥ KOOpAMHATEI B IPOCTPAHCTBE. YPOK Oou 1, 11 pemerme sanas
KomnuneapHsle 1 KOMILZIaHAPHBIE BEKTOPHI. 2,012
204- | CymMma BEKTOPOB, YMHOKEHHE BEKTOpa Ha onit, n
206 | yucio, yroia MeXay BEKTOpaMu YPOK 2,012 PCLICHHE sa/at
Ckanspnoe npouszgedeHue 8eKmopos.
207 Teopema o paznodxcenuu eexkmopa no mpem ypoK onit, peleHue 3aau
Hekomnaanapuvim eekmopam. Ckansaproe 2,01 2
npoussedeHue 6eKmopos 8 KOOPOUHAMAX.
Ilpumenenue 6exmopos npu peweHuu 3a0ay
< ou 1, 11
208 | Ha HaxoocOeHue paccmosanull, OUH, YPOK 2 Ol 2 pelieHue 3aaa4q
naowaoeu u 06vemos. ’
ou 1, 11
209 | Vpasuenue naockocmu 6 npocmpancmee. YPOK 2.011 2 pelieHue 3aaa4q
210 | Vpasuenue cghepor 6 npocmpancmae. YPOK Oé/l OII’/I%H pelieHue 3aaa4
Dopmyna 05l BbIYUCTCHUS PACCMOSHUS ouni, a1
211 Meolf)cdijz MmouKamu 8 npocm]faﬂcmee. YPOK 2,012 peliieHie ajad
Pemienue 3a1ay Ha HaXOXKICHUE PACCTOSHUS TpaKTHHce
212 Ko€e OnUl,0U2 perieHue 3aaaq
MEXJTy JIBYMsI TOYKAMH.
3aHATHE
YPOK
213- KoHTnoabHas padora MIPOBEPKU MMCbMEHHAas
214 P P 3HaHUU U pabora
YMEHUHI
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Kuzup n JACATCIIBHOCTh MAaTEMAaTUKOB-
YUCHBIX.

Hanucanne
pedepata

OHu 1, U-

pedepar

Tema 10. BepoATHOCTb U CTATUCTHKA.
Padora ¢ naHHBIMU

20

215-
219

[ToBTOpenue.Pemenue 3a1a4 Ha TabIMUHOE
U TpaduuecKkoe npeacTaBiIcHUE JaHHBIX.
Hcnonb30BaHne CBOMCTB U XapaKTEPUCTHK
YHCIIOBBIX HAOOPOB: CPEeTHUX, HANOOIBIIETO
Y HAMMEHBILIETO 3HAYCHHs, pa3Maxa,
oucnepcuu.

Pewenue 3a0au na onpedenenue uacmomeol
u eeposmuocmu coovimutil. Beiuucienue
8eposimHOCmell 8 ONbIMAX C
DPABHOBO3MONCHBIMU DTIEMEHMAPHLIMU
ucxooamu

Pewenue 3adau c npumenenuem
Komobunamopuxu. Pewenue 3a0au na
8bIUUCTIEHUE 8EPOAMHOCHEN HEe3A8UCUMBIX
cobbimuil, npumMeHeHue opmyvl CIONHCEHUs.
8eposImMHOCell.

Pewenue 3adau ¢ npumenenuem ouazpamm
Diinepa, depesa seposmuocme, popmyvl
bepuynnu.

YPOK

OU 1, 1
2,02

PECUICHUC 3aaa4

220-
221

Yenoenas eeposmuocme. Ilpasuno
YMHOICeHus gepossmuocmett. Popmyna
NOAHOU 8€POAMHOCTIU.

YPOK

OU 1, TN
2,012

perieHue 3aaau




ﬂuCermele CﬂyllaﬁHble 6ETUYUHDL U

. Oou 1, 1
222 | pacnpedenenus. Hezasucumvle ciyuatinvie YPOK > Ol 2 pelieHue 3aaa4
BENUYUHDL. ’
Pacnpeoenenue cymmol u npoussedenus oni, n
223 P YN P YPOK > A peleHue 3ana4
He3A8UCUMBIX CJLYYAUHBIX GEIUYUH. 2,012
Mamemamuueckoe odxcuoanue u oucnepcust
cayyainou eeauyunsl. Mamemamuueckoe
224- | ooicudanue u oucnepcust CyMmul CLYHAUHBIX onit, an
YPOK pelieHue 3aaa4d
225 | senuuun. I eomempuueckoe pacnpeoenerue. 2,01 2
bunomuanvnoe pacnpeodenenue u e2o
ceoticmaa.
Henpepuvignvie ciyuaiinvie 8enutuHbl. OU 1, TN
226 | Ilonamue o niomHocmu 8eposmHoCmu. YpOK ) OI’/I 5 pelieHue 3aaa4
Pasnomepnoe pacnpedenenue. ’
Ilokazamenvroe pacnpedenenue, e2o oni,n
227 YPOK pelieHue 3aaa4
napamempbi. 2,012
Tlonamue o HopmanvHoM pacnpeodenenuu. onl, a1
228 P pacnp YpOK > A perieHue 3aaau
Ilapamempol HopmanbHo20 pacnpedeneHusl. 2,012
Ilpumepol cnyuatinvix enuyuH, OU 1, I
229 | noouuHeHHbIX HOPMATLHOMY 3AKOHY YpOK ) OI’/I 5 pelieHue 3aaa4
(nocpewrocmos usMepeHull, pocm 4eosexa). ’
Hepasencmeo Yebviuesa. Teopema
bepuynnu. 3axon donvuiux yucen.
230- | DPII: IC Ou 1, 11
231 Buvibopounwiti memoo uzmepenus YPOK 2 O1 2 pelieHue 3a1a4d
seposimnocmetl. Ponb 3akona 6onbuiux ’
yucen 8 HayKke, npupooe u obwecmee.
Penienue 3aga4 no reme: «JIE€MEHTHI onil, a1
232 - perieHue 3aaaq
TCOPUH BEPOSTHOCTEI. 2,012
OK
233- Kontpoannas padora Il zge K1 THCHMCHHA
234 P P poBep paborta
3HAHUU U
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YMEHUH

Brimonnenue pedepata Ha TeMy:
«51.beprymm».

pedepar

Bcero:

234

32

266
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XAPAKTEPUCTUKA OCHOBHBIX BUJIOB AEATEJIbBHOCTU

CTYAEHTOB

Cooepoicanue 0b6yueHus

Xapaxmepucmuxa 0CHOBHBIX 8UO08 OesTMeNbHOCMU 00YUaAIoWe20cs
(Ha yposHe yuebOHbIX Oelicmauil)

Anrebpa.

1.IToBTOpeHue

u BrImonHATh apudMeTHuecKre NeHCTBUS HAl YUCTaAMH,
coyeTasi yCTHBIE M TUCbMEHHBIE TIPUEMBIL;

u HaXOJUTh TPUOJIMKCHHBIC 3HAUCHUS BEIMYHH U
MOTPENTHOCTH BBIUKCICHUH (a0COMIOTHASI U OTHOCUTEIbHAS);
CPaBHUBATh YHCIIOBBIE BHIPAKCHHUS,

| HAXOJIUTh OIIMOKHU B IPEOOPa30BaAHUSIX U

BBIYUCIICHUSAX (OTHOCUTCS KO BCEM ITyHKTAM MPOrPAMMBI).

Crenenu 1 norapuQmsi.

[ O3HaKOMUTBCS C TIOHATHUEM KOPHS N-1i CTENEHH,

CBOMCTBAMHM PAJUKAJIOB U C IPABWJIAMH CPAaBHEHUEM KOPHEH.
Kophu, crenenu, orapudmel

[ ] DopMynupoBaTh ONpeAeIeHUEe KOPHS U CBOWCTBA KOPHEH.
BoruncnsaTe U cpaBHUBATh KOPHH, J€NIaTh IPUKUAKY 3HAYCHUS
kopHsi. [IpeoOpa3oBbIBaTH UKCIOBBIC M OyKBEHHBIE BHIPAXKEHUS,
CoJIeprKalie paauKabl.

[ ] BrimonHAT pacyeTsl o GopMynaM, CoIepiKalum

paauKaibl, OCYHICCTBIIAA HCO6XO,Z[I/IMLIC INOACTAaHOBKHU U

npeoOpa3oBaHus.
[ ] Onpenenstsb PaBHOCHUIILHOCTD
BBIPAKECHUI C paauKaIaMH. Pewats

HMPPALMOHAIIBHBIE YPABHEHMSL.

| O3HaKOMHTHCS C IIOHSTHEM CTEIICHH C )IeﬁCTBI/ITeJILHBIM
IIOKa3aTCJICM.
| HaXOI[I/ITB 3HAYCHUA CTCIICHU,UCIIOJIb3Y

IpU HEOOXOIUMOCTH HHCTPYMEHTAJIbHBIE CPEICTBA

[ ] 3anucheIBaTh KOPEHb N-I CTENIEHH B BUJIE CTEIICHHU C
JpOOHBIM MIOKa3aTeraeM U Hao0opoT.

[ @opMyIMpOBATH CBOWCTBA CTEIICHEM.

BpIuucasaTe CTENEHU ¢ palMOHAIIBHBIMIIOKA3aTENIEM, JeNaTh

NPUKUAKY 3HAYCHHA CTCIICHU, CPABHUBATL CTCIICHU.

[ ] IIpeoOpa3oBbIBaTh YMCIOBBIE U OYKBEHHBIE BBIPAKEHUS,
coJiep Kalliie CTeneHu, NpUMeHss cBoiicTBa. Pemars

IMOKAa34aTCJIbHBIC YPABHCHU.
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[ O3HaKOMUTBCS C MPUMEHEHUEM KOPHEH U CTENEHEN Npu

BBIYHUCJIICHUHN CPCAHUX, ITPU ACITICHUN
OTpPE3Ka B «30JI0TOM CCUCHUNY. Pemarn MMPUKIAAHBIC 3a1a4Y1 Ha
«CJIOKHBIC MMPOLCHTHI.

OCHOBbBI

] W3yunth paauaHHbIil METO/ U3MEPEHUS YIJIOB BpalllEHUs U
TPUT'OHOMETPUU . .
UX CBSI3b C IpajlycHON Mepoil. 11300pakath yribl BpallleHus: Ha
OKpPYHOCTH, COOTHOCUTb BEJIMYMHY YIJIa C Er0 PACIIOIOKEHHUEM.
] @DopMyIUpOBaTh ONPEAEIEHUS TPUTOHOMETPUUECKUX
(GyHKIUH 1715 YIJI0B IOBOPOTA U /171l OCTPBIX YIJIOB
MPSIMOYTOJIBHOT'O TPEYTOJIbHUKA U OOBACHATH UX B3aUMOCBSI3b.
OCHOBHBIE m [IpyMeHATh OCHOBHBIE TPUTOHOMETPUUECKHUE TOXKIECTBA AJIs
BBIYMCIICHUS 3HAUEHUN TPUTOHOMETPUUYECKUX (PYHKIIUH IT HOU
TPUTOHOMETPUUECKHUE CIICHUA 3HAYC PHIOHOMETPHHACC (bynxn 0 OfHO
U3 HUX.
TOXIECTBa
IIpeobpasoBanmst ] N3y4nTh OCHOBHBIE (POPMYINBI TPUTOHOMETPUHU: (OPMYIIBI
IIpOCTCHLINX CIIOXKEHMUS, yIABOEHWUS, peoGpa3oBaHus CYMMBI
TPUTOHOMETPHUUECKHUX .
9 TPUTOHOMETPUUECKUX (DYHKLIMN B MPOU3BENECHUE U MPOU3BEICHUS
BBIPAXEHUI
B CyMMYy M TPUMEHSITb TPUd  BBIYUCIECHUU  3HAUYCHUS
TPUTOHOMETPUUECKOT'O BBIPAXKEHUS U YIPOILIECHHUS €rO.
] O3HaKOMHUTBCS CO CBOMCTBAMM CHMMETPHUM TOYEK Ha
€IMHUYHOM OKpPY>KHOCTU M HPUMEHATh UX JIs BbIBOAA (OpMYyI
IIPUBEICHHUS.
Ipocreiiime | Pemate no ¢opmynam U M0 TPUTOHOMETPUUYECKOMY KPYTy
TPUTOHOMETPUUECKHE

YPaBHCHUSA U_HCPABCHCTBA

MIPOCTEUIINE TPUTOHOMETPUYECKUE YPABHEHUS.

[ [IpumensaTp  oOmme  METOAbl  pElIeHHUs  ypaBHEHHM
(mpuBeeHNE K JIMHEHHOMY, KBaJpaTHOMY, METOJ Pa3jOXKEHHUs Ha
MHOXUTEIH, 3aMEHBI NIEPEMEHHOIN) pu peueHun
TPUTOHOMETPUYECKNX YPABHEHHM.

[ OtmeuaTh Ha Kpyre peLeHus MIPOCTENIINX

TPUTOHOMCTPHYCCKUX HEPABCHCTB.

ApKCHHYC, apKKOCHHYC,
ApPKTaHTeHC YHCIIa

] O3HaKOMUTBCS C HOHSATHEM 00paTHBIX
TPUTOHOMETPUUYECKUX (QYHKIHUH.

] W3yunuts  ompeneneHuss ~ apKCHHyca,  apKKOCHHYCA,
apKTaHreHca 4ucia, (GOpMyJIMpOBaTh HX, H300paxkaTb Ha

€MHUYHON OKPYKHOCTH, IPUMEHAThH NIPU PEILIEHUN YPaBHEHUI.

HAYAJTA MATEMATUYECKOI'O AHAJIN3A

ITocnenoBarensHOCTH

| O3HaKOMHTHCS C IIOHATHEM YHCIOBOM IocCJICJ10BaTCIIbHOCTH,

crocobamu ee 3aJdaHus, BBIYUMCICHUAMUN €€ YJICHOB.
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[ ] O3Hakomumucsl c NOHAMUEM npeodena
noCc1e008ameIbHOCIU.

[ O3HAaKOMUTBCA C BBIYHUCICHUEM CYMMBbI OECKOHEUHOTO
YUCJIOBOTO psiJla Ha MPUMEpPE BBIYHCICHHUS CYMMbI OECKOHEYHO
yOBbIBaIOIIEH T€OMETPUUYECKON MTPOTPECCUH.

[ ] Pemarp 3agaun Ha mnpuUMeHEHHE (QOPMYJIBI  CYMMBI

0EeCKOHEYHO yOBbIBAIOIIECH reOMETPUUECKON MTPOrPECCUU.

IIpousBoaHas u ee
IIPUMEHEHHUE.

B O3HaKOMMTHCS C NOHATHEM ITPOU3BOIHOM.

m  IBByuurs u ¢opMyaMpoBaTh €€  MEXaHWYeCKHMH U
FEOMETPUUECKUH  CMBICH, H3Y4YUTh  QJITOPUTM  BBIYUCIICHUS
IIPOM3BOJHON Ha IPUMEPE BBIUMCIIEHWS MTHOBEHHOM CKOPOCTH U
YTI0BOTO KO3 PUITUEHTA KacaTeIbHOM.

m  CocTaBisTh ypaBHEHHUE KacaTelIbHOM B 00111eM BUJIE.

®m  Boiyuuts  npaBuna  auddepeHumpoBaHus, — TabIUIy
MIPOM3BOJHBIX  JJEMEHTAapHbIX  (QYHKUWN, HPUMEHSTh  AJIs
muddepeHurpoBanus (QyHKIMHA, Ui COCTABICHUS YpPaBHEHUS
KacaTeJIbHOU.

m  V3yuute TeopeMbl O CBSI3U CBOMCTB (yHKUMM U
IIPOU3BOIHON, (GOPMYIMPOBATH HX.

m  [IpoBoauTeh C TIOMOIIBIO TPOU3BOJHON HCCIEJOBAHUE
GbyHKIUY, 331aHHON POPMYITOM.

B YcTaHaBIMBaTh CBSA3b CBOMCTB (DYHKIIMHU U MPOU3BOJIHOM 11O
uX rpadukKam.

m  [lpumeHsaTsr NpOM3BOJAHYIO JUIsl pElIeHUs 3a7ad  Ha
HaxXOXJ/JEeHWEe HauOOoNbIIEero, HAUMEHbBIIEro 3HAYEHUS U Ha

HaXO0X/IEHHUE IKCTPEMyMa.

[TepBooOpaznas u
HHTETpaI

B O3HaKOMMTBCS C MOHATUEM MHTErpaja U NepBoOOpa3HOil.

®  VI3yuunth npaBuiia BBIYMCICHHUS NEpBOOOPA3HOM U Teopemy
HproTona- JleiiOnuia. Pemath 3amaum Ha CBS3b NIEPBOOOPA3HON U
ee C MPOU3BOAHOM, Ha BBIUMCIIEHUE TEPBOOOpPA3HON I TaHHOMN
GYyHKIMH.

m  Pemats 3a1au Ha IPUMEHEHUE UHTETrpaa sl BEIYUCIICHUS

(bU3NYECKUX BETUYMH U TUIOMIACH.

39




YPABHEHUMA 1 HEPABEHCTBA

YpaBHEHMS U CUCTEMBI
ypaBHeHul HepaBeHcTBa
CHUCTEMBI HEPABEHCTB C
IByMs1 IEPEMEHHBIMU

m  O3HakOMUTBCS C MPOCTEHIIMMHU CBEICHUSIMH O KOPHSX
aireOpandecknx  ypaBHEHUH, C  TOHATUSMH  HCCIICIOBAHUS
YPaBHEHHUU U CUCTEM YPABHEHUM.

B II3yuyuTp TEOpPHIO PpABHOCWIBHOCTM yPAaBHEHHH U €€
rpruMeHeHne. [I0BTOpUTh 3anuch peleHus CTaHAapTHBIX YPaBHEHU,
[IpUeMBbl IpeoOpa3oBaHMs YPABHEHUH /IS CBEIEHUS K CTaHAAPTHOMY
YPaBHEHHUIO.

m  Pemars panyoHanbHblE, HPPALMOHAIBHBIE, I0KA3aTEIbHBIE U
TPUTOHOMETPUUECKHE YPABHEHUS U CUCTEMBI.

m  lcnonb3oBaTh cBoiicTBa M rpaduku QyHKIUHA Ui peLIeHUs
ypaBHEHUI. [IOBTOPUTH OCHOBHBIE IPUEMBI PEILICHUS CUCTEM.

m  Pemarb ypaBHEHUs, IPUMEHSS BCE NPUEMBI (Pa3IoKEHUE Ha
MHO>KUTEIHM, BBEJCHHUE HOBBIX HEHU3BECTHBIX, IIOJICTAHOBKA,
rpaduyecKuil METox).

[ Pemate cucreMbl  ypaBHEHMi, IPUMEHSAS  pas3IMYHBIC
croco0bl.  O3HaKOMHUTBCS C  OOIMMHM  BOIPOCAMHM  PEILEHHS
HEPaBEHCTB M MCIIOJIb30BaHMsI CBOMCTB M Tpa(uKoB (QyHKUUI mpu
PEIICHNN HEPABEHCTB.

] Pemath HepaBEeHCTBA M CHUCTEMBI HEPAaBEHCTB, IPHUMEHSA

[PA3JINIHBIC
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CIIOCOOBL.

u HDI/IMCHHTB MAaTEMATHYCCKUC MCETOJbI JJIA PCIICHUA

['EOMETPUA

[IpsiMBbI€ 1 TUIOCKOCTH B
MPOCTPAHCTBE

Harnsannas crepeomerpus.

m  DopMmynupoBaTh W NPUBOAMUTH JIOKA3aTEIbCTBA MPU3HAKOB
B3aMHOI'O PACIIONOXKEHUS MPSAMBIX U INIOCKOCTEN B IIPOCTPAHCTBE.

m  Pacno3HaBaTh Ha yeprexax U MOJENAX pa3IUYHbIE CIy4yauy
B3alMHOI'0 PACTIONOKEHUSI IPSAMBIX U INIOCKOCTEH.

m  Ompenenste M BBIYUCIATH PACCTOSHUS B MPOCTPaHCTBE. |
[Ipumenats Qopmynsl U TeopeMbl O3HAKOMHUTBCS C TOHSATHEM
[apaijieIbHOro IIPOEKTUPOBAHMUS U ero CBOICTBaMH.
Dopmynuposams meopemy 0 NIOWAOU OPMOSOHAILHOU NPOEKYUU)
IMHO20Y20IbHUKA.

m  [Ipumensts Teopuro A OOOCHOBaHHS TOCTPOSHUH U
BHIYMCIICHUI. ApPryMEHTHUPOBATb CBOM CYXACHUS O B3aUMHOM
PacONOKEHUU MPOCTPAHCTBEHHBIX (PUTYD.

MHOrorpaHHUKH

m  OmnuceiBaTh U XapakTepuU30BaTh  pas3jinyHble  BUBIT
MHOTOTPaHHUKOB, IEPEUUCTIATH UX JIEMEHTHI U CBOICTBA.

[ ] N300pakaTh MHOTOTPAaHHUKU W BBITOJHATH MOCTPOCHUS HA|
M300paXXCHUSIX U Ha MOJEIIIX MHOTOIPaHHUKOB. &

m  Bpuucnars JMHEWHbIE AJIIEMEHTBI u YTJIbI B
[POCTPAHCTBEHHBIX  KOH(UTYyparusix, apryMeHTHUPOBaThH  CBOUP
CYKICHHUS.

] Xapaktepu3oBaTh M HU300paKaTb CEUEHUS, paA36epPMKUf
WMHO202PAHHUKOG, BEIYNCIISTD IJIOLAAN TOBEPXHOCTEM.

m  Crpoutb mpocreillive ceueHuss Kyba, IpU3MBbI, NMHUPaMHJBIL.
[IprMeHsTh PaKkThl U CBEACHUS U3 IIJIAHUMETPUH.

B O3HAaKOMHUTBCS C BHJAMU CHUMMETPUA B MPOCTPAHCTBE,

dbopMynupoBaTh OMpENEICHUST W CBOWCTBA. XapaKTEPU30BaTh

CUMMCTPHHU TCJI BpallICHUSA U MHOT'OI'PAHHUKOB.

| HpI/IMeHHTB CBOMCTBa CUMMCTPHU IIpU PCHICHUHA 3a1a4.

| Hcnons3oBaTh HpI/IO6peTeHHHe 3HaHHUA O UCCICOOBAHUA U
MOJICIIMPOBAHUSA HCCIIOKHBIX 3a1a4.

1300pakaTh OCHOBHBIE MHOTOTPAaHHHKH W BBIOJIHATH PHUCYHKHU TIO

YCJIOBHAM 3a/1a4.
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Tena Bpamenus:
LWIMHJP, KOHYC, cepa u
map.

m  O3HaKOMHTBCS C BHJAMH Tell BpalleHHs, (OpMyIHPOBATH

UX OIIPEENICHNS U CBOMCTBA.

m  DopmMmynupoBaTh TEOPEMBI O CEUYEHHUHM IlIapa MIIOCKOCTHIO U O

TJIOCKOCTH, KacaTenbHOM K chepe.

| XapaKTepI/I3OBaTL u I/1306pa)i(aTL TCJIa BpallCHUA, HUX

Pa3BCPTKU, CCUCHUS.

| Pemrate 3aa4d Ha IIOCTPOCHHC CequHﬁ, Ha BBIYHCIICHHUC
HJINH, paCCTOHHHﬁ, YTJOB, ILIOIIAICH. HpOBOI[I/ITL JA0Ka3aTCJIbHbIC

pacCyxACHUs IIpHU PCIICHUHU 3a/1a4.

| HpI/IMCHHTB CBOMCTBa CUMMCTPHUHU IIPpU PpCHICHUHN 3aJad Ha

TCJla BpalllCHUA, HA KOM6I/IHaHI/IIO TECII.

[ ] N300paxkaTh OCHOBHBIE KpYIJIbIE Tella U BBIIOJIHATH

PUCYHOK ITI0 YCJIOBHUIO 3a/1a4H.

] O3HAaKOMHUTBCA C MOHATUSIMHM IUIOHMIAAM W 00BEMa,

aKCcHOMaMH M CBOMCTBaMM.

[ Pemrate 3a7aun Ha BBIYMCIICHUE TUIOMIAACH TUIOCKUX QUTYD,

MIPUMEHSS] COOTBETCTBYIOIIHNE (POPMYJIBI M (PAKTHI U3 TUTAHUMETPHH.

m  U3yuuts TEOPEMBI 0 BBIYHCIICHUU 00BEMOB
MPOCTPAHCTBEHHBIX TEJl, PElIaTh 3aJa4d Ha MPUMEHEHHE (HOpMyI

BBIYUCIIEHHS 00HEMOB.

m  V3yunre  dopmynbl A BBIYMCIEHHUS  IJIOMIAJAEH
MOBEPXHOCTEW MHOTOTPAHHUKOB U TeJ BpalleHus. O3HaKOMUTBCS €

MCTOAOM BBIYUCIICHUSA ITIOIIAAN MTOBEPXHOCTU C(I)CpBI.

| Pemrate 3amauyd Ha BBIYMCICHHE ILIOIIAACH MMOBCPXHOCTHU

MMPOCTPAHCTBCHHBIX TCII.
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BexTops! 1 KoOpAMHATHI B
HPOCTPaHCTBE.

O3HaKOMHUTBCS C IOHATHUEM BEKTOPA.

N3yunts nekapTroBy cUCTEMY KOOPAMHAT B IIPOCTPAHCTBE,
CTPOHUTS 110 33JaHHBIM KOOPJAUHATaM TOYKH U IUIOCKOCTH,
HaXOJUTh KOOPIUHATHI TOYEK.

Haxonuth ypaBHEHHS OKPY>KHOCTH, C(HEpbl, INIOCKOCTH.
BbI4nciiaTh paccTOsHUSA MEXKIY TOUKAMM.

I/I3y‘lI/ITB CBOMCTBaA BCKTOPHBIX BECJIMYHUH, ITpaBUjia
Pa310KEHUA BEKTOPOB B TPEXMEPHOM IIPOCTPAHCTBE,
IIpaBUJjia HAXOXICHUA KOOPAUHAT BECKTOpPA B IIPOCTPAHCTBC,
ImpaBujia JIEUCTBUI C BCKTOPAMH, 3aJaHHBIMU KOOPpAUHATAMMU.

[IpumeHATH TEOPUIO ITPU PELLIEHUH 3a7a4 Ha AEHCTBUS C
BeKTOpaMu. 3yuuTh CKaJIsIpHOE IPOU3BEIECHUE BEKTOPOB,
BEKTOPHOE YPaBHEHHUE NMPSIMOMN U TIIOCKOCTU. [I[puMeHATH
TEOPHIO MPH PEIICHUY 3a/1a4 Ha ICUCTBUS C BEKTOpAMH, Ha
KOOPAMHATHBIA METO/I, HA IPUMEHEHHE BEKTOPOB IS
BBIYMCIICHUS] BEJIMYMH YIJIOB U PACCTOSTHUM.

O3HAKOMHTBCS € JI0Ka3aTeIbCTBAMU TEOPEM CTEPEOMETPUU O
B3aMMHOM DPACIOJIOKEHUH TPSIMBIX M TUIOCKOCTEH ¢
UCIIOJIb30BaHNEM BEKTOPOB.
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7. INTAHUPYEMBIE PE3YJIbTATBI OCBOEHI CTY AIEHTAMU
OCHOBHOU OBPA30OBATEJIbHOU ITPOI'PAMMEL.

Ba3oBblii ypoBeHb
«IIpo0JieMHO-PYHKIIMOHAJIbHBIE Pe3YJabTATHD)

Pa3znen

|. BoInyCKHUK HAY4YUTCS

I11. BoImyCKHUK MOJY4YUT
BO3MOKHOCTh HAYYUTHCH

Ilean ocBOeHMsI

JIJ1st uCrosIb30BaHuUs B

ﬂ]lﬂ paszeumusl MolutjlieHusl,

npeaMera MMOBCEIHEBHOM KU3HH U UCHONBb30BAHUA 8 NOBCEOHEBGHOI
obOecrieueHHsI BO3MOKHOCTH HCUBHU
YCIICIIHOTO MPOJI0KEHUS u obecneyenus 603MOANCHOCU
o0pa3oBaHMsI 110 VCNeuHo20 nPoooHCeHUs.
CHEIHALHOCTSAM, HE CBSI3aHHBIM | 00pa308auus N0 CEYUATbHOCIIAM, He
C IPUKJIAJHBIM UCIIOJIb30BAHUEM | CBA3AHHLIM C NPUKIAAOHBIM
MaTeMaTUKH UCNOTIb308AHUECM MAMEMAMUKU

TpeboBanusi K pe3yjbTaraM

Inemenmul OmnepupoBath Ha 6a30BOM —  Onepuposamv’® nonsmusimu:

meopuu YPOBHE™ MOHSATUIMHU: KOHEUHOe MHONCECMB0, dJIeMeHm

MHOMNCECE U KOHEYHOE MHOIKECTBO, MHOCECmBd, NOOMHOINCECTNEO,

mamemamuueck 3JIEMEHT MHOXECTBA, nepeceyenue u 00veOuHeHue

ol 102uKuU MOJIMHOECTBO, MHOJCEecms, 4uciosvle

repeceyeHue u
00BbeIMHEHNE MHOKECTB,
YUCJIOBbIE MHOKECTBA Ha
KOOPJAUHATHOU MPSIMOiA,
OTPE30K, HHTEPBAJI;
orepupoBaTh Ha 0a30BOM
YPOBHE MOHATUSIMHU:
YTBEPKJICHHE, OTPUIIAHUE
YTBEPKICHUS], HCTUHHBIC U
JIO’KHBIE YTBEPKICHUS,
NpUYMHA, CTIEACTBUE,
YaCTHBIN CcITy4ait o01ero
YTBEPKICHHUS,
KOHTPIPHUMED;

HAXOJIUTh MEepeceYeHue 1
0o0BbeIMHEeHNE ABYX
MHOECTB, MIPEJICTABIIEHHBIX
rpaduyecky Ha YUCIOBOI
IPSIMO1;

CTPOUTH HA YUCIIOBOM MPSAMOM
MOJIMHO>KECTBO YHCIIOBOTO
MHOKECTBA, 3aJJaHHOE
MPOCTEUIIMMHU YCIOBUSIMU;

pacro3HaBaTh JIOKHBIE
YTBEPKJICHUSI, OLTMOKHU B
pacCyXJICHHUSX, B TOM

MHOMHCECMBA HA KOOPOUHAMHOU
npAMOU, OmMpe30oK, UHMepP8al,
NOJIYUHMEPBAI, NPOMENCYMOK C
8bIKOJIOMOLL MOYKOU, epapuneckoe
npeocmasieHue MHOX*CeCms Ha
KOOPOUHAMHOU NJIOCKOCTU;

—  onepuposamv NOHAMUAMU.
ymeepacoenue, OmpuyaHue
VMEEPHCOeHUs, UCTNIUHHbLE U
JIOJHCHBIE YMBEPHCOCHUS, NPUYUHA,
creocmaue, Yacmubwlil CIy4atl
0bue20 ymeepaicoenus,
KOHmpnpumep,

—  nposepsmsb NPUHAOEHCHOCHb
INeMEeHMAaA MHOHNCECMBY,

—  Haxooumov nepeceyvenue u
00vbeouHeHUe MHONCeCmE, 8 MOM
yucie npeocmaegieHHbIX
epaghuuecku Ha YUci080U NPIMoul
U HA KOOPOUHAMHOU NAOCKOCMU,

—  npo80OUMb 00KA3amelbHble
paccysicoenus 015t 000CHOBAHUSA
UCMUHHOCTU YMBEPHCOEHUII.

B noeceonesnoti scusnu u npu
U3yyeHuU Opy2ux npeomemos.
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YHCJIE C UCTIOJIB30BAaHUEM
KOHTPIPUMEPOB.

B nosceonesnoti scuznu u npu
usyuenuu opyaux
npeomemos:

— HCIIOJIB30BAaTh YHCJIOBBIC
MHO’KECTBa Ha
KOOPJAMHATHOW MPSIMOM JJIst
ONMCAaHMS PeaTbHbIX
IPOLIECCOB U SIBJICHUM;

— IPOBOJUTH JIOTUYECKHUE
pacCyKJICHHS B CUTyaLIMSIX
MOBCEIHEBHOM KU3HU

—  UCNOIb308AMb YUCTOBbLE
MHOIHCECMBA HA KOOPOUHAMHOU
NPAMOU U HA KOOPOUHAMHOU
naocKocmu OJisk ONUCAHUS
PeanbHbIX NPOYECCo8 U sI8NEeHULL

—  nposooums 00KasamenbHvie
PACCYAHCOCHUSL 8 CUMYAYUSIX
NOBCEOHEeBHOU JHCU3HU, NPU
peutenuu 3a0a4 u3 opyaux
npeomemos

Yucna u
GbIPANsCEHUA

OmnepupoBath Ha 6a30BOM
YPOBHE TIOHSATHUSMU: TEJI0E
YHCIIO0, NEIMMOCTh YHCETI,
OOBIKHOBEHHASI IPOOH,
JecATUYHAs ApoOb,
paIMoHaIbHOE YHCIIO,
npuOIMKEHHOE 3HAUCHUE
YHCIIa, YacTh, JOJI,
OTHOIIIEHUE, TIPOIICHT,
MOBBIIICHUE U TOHUKECHHE
Ha 3aJaHHOE YHCJIO
MPOLIEHTOB, MacIITa0;

OTIEpHPOBATh HAa 0A30BOM
YPOBHE TIOHATUSIMH:
norapuM yucia,
TPUTOHOMETPHUYECKAS
OKPY>KHOCTb, TpayCHast
Mepa yriia, BeTUYHHA yTJia,
3aJJaHHOI'0 TOYKOH Ha
TPUTOHOMETPUYECKOMN
OKPY>KHOCTH, CHHYC,
KOCUHYC, TAHTEHC H
KOTaHTE€HC YTJIOB, UMEFOIIINX
IPOU3BOJIBHYIO BEITUUHHY;

BBITIOJIHATH apu(PMETHIECKIE
JEUCTBUS C IIETBIMA U
parMoHaIbHBIMH YHCJIAMHU,;

BBITIOJIHATH HECI0KHBIE
npeoOpa30BaHUs YHUCIOBBIX
BBIPAXKEHHUI, COJIEPHKALIUX
CTETNEHN YUCEIN, TUOO0 KOPHU
U3 Yucen, 100 Jorapu@mbl
YJHCen;

CpaBHHBATH paIlMOHATIHLHBIC
quCiIa MEXy co00i;

OLICHWBATh U CPABHUBATH C
panoHATBHBIMH YHCIIAMHU
3HAYCHUS 1ICNIBIX CTEICHEH

C60600H0 onepuposams NOHAMUAMIU:
yenoe yucno, 0enUMOCmy Yuce,
00bIKHOBeHHAs OpoDb,
oecsimuunas Opoob, pAYUOHAIbHOE
YuCo, NPUOIUNCEHHOE 3HAYEHUe
yucna, yacmo, 00, OMHOULEHUe,
npoyenm, nogvluieHue u
NOHUMNCEHUE HA 3ad0aAHHOE YUCTIO
npoyenmos, macumao,

NPUBOOUNMb NPUMEPDL YUCET C
3A0AHHBIMU CBOLLCMBEAMU
oenumocmu,

onepupoamv NOHAMUAMU.: 102aPUPM
yuca, mpuecoHOMempu4ecKkas
OKPYIHCHOCMb, PAOUAHHAS U
2paodycnas mepa yana, 6eluyuta
yena, 3a0aHH020 MOYKOU HA
MPULOHOMEMPUUECKOT
OKPYAICHOCMU, CUHYC, KOCUHYC,
MAH2EeHC U KOMAH2EHC Y208,
UMEIOWUX NPOUZEOTILHYIO
BEUYUHY, YUCTA e U T,

8bINOIHAMY apughmemudeckue
oeticmausl, couemasl ycmmoie u
NUCbMEHHbLE NPUEeMbL, NPUMEHSIS
npu Heobx00UMoCmu
8LIYUCTUMENIbHBIE YCMPOUCMEA,

HAaxooums 3HaA4eHUs KOpHs
HAmMypaivHoU CmeneHu, Cmenelu ¢
PAYUOHATbHBIM NOKA3ameeM,
Jlo2apugma, ucnonv3ysa npu
HeoOX00UMOCmuU 8bIYUCTUMENbHbLE
ycmpoucmea;

NOIb308AMbCSL OYEHKOU U NPUKUOKOLL
npu NPAKMU4ecKux pacyemax;
nPoBOOUMb NO U38ECMHBIM HOPMYIAM
u npasunam npeobpazoeanus

OVKBEHHbIX BbIPANCEHU,
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yuces, KOpHEH HaTypaJIbHON
CTEIEHU U3 YUCeT,
jorapu(moB yucen B
MPOCTHIX CIIy4YasX;
n300pakaTh TOYKAMH Ha
YUCIIOBOM MPSMOM LIENIbIE U
panuoHaIbHbIE YHCIIA,
n300paxaTh TOYKaMH Ha
YUCJIOBOU MPSIMOM LENIbIE
CTEIEHH YUCEJl, KOPHU
HATypaJbHOW CTETIEHU U3
Yucell, JIorapuMbl YUCEI B
MPOCTBIX CIIyHasIX;
BBIIOJIHSTh HECJIOKHBIE
npeoOpa3oBaHUs MENIBIX U
IpoOHO-palMOHATIBHBIX
OYKBEHHBIX BBIPAXKEHUMH;
BBIPAXaTh B IPOCTEUIINX
ClIydasiX U3 paBeHCTBA OJHY
IIEPEMEHHYIO Yepe3 IpyTue;
BBIYHUCIISITh B IPOCTHIX CITydasx
3HAUYEHMSI YUCIOBBIX U
OYKBEHHBIX BBIPAKEHUH,
OCYIIECTBIISII HEOOXOUMbIE
[IOJICTAHOBKHU U
npeodpa3oBaHus;
M300pakaTh CXeMAaTHUECKH
yTOJI, BEIUYNHA KOTOPOTIO
BBIpa)K€HA B rpajaycax;
OIICHUBATH 3HAKU CHHYCA,
KOCHHYCa, TAaHT€HCa,
KOTaHI€HCa KOHKPETHBIX
YTJIOB.

B nosceounesnoti scusnu u npu
U3yYeHUU Opyeux yueoHvIx
npeomemos:

BBITIOJIHSITH BBIUMUCICHUS MIPU
pelIeHnu 3a1a4
MIPaKTUYECKOIO XapaKTepa,

BBITIOJIHSATH MPAKTUYECKUE
pacyeThl ¢ UCIOJIb30BaHUEM
MIpH HEOOXOIUMOCTH
CIPaBOYHBIX MAaTEPHAIIOB U
BBIYMCIIUTEIbHBIX
YCTPOMCTB;

COOTHOCHUTB peajibHbIE
BEJIMUMHBI, XapaKTePUCTHKU
00BEKTOB OKPY>KAIOILIETO
MHUPA C UX KOHKPETHBIMU
YHUCJIOBBIMU 3HAYEHUSIMU;

WCIOJIb30BATh METOIBI

BKIIOUAIOWUX CIEeNeHU, KOPHU,
Joeapughmul u
mpucoHomMempuieckue QyHKyuu,

HAXo0Uumbs 3HA4EHUs YUCTOBbIX U
OVKBEHHbIX BbIPAIICEHU,
ocyujecmeiss Heooxooumvle
NOOCMAHOBKU U NPEOOPA308AHUSL,

—  uz0bpadicamsv cxemamu4ecku y2oi,
BEUYUHA KOMOPO2O BbIPANCEHA 8
2paodycax uiu paouanax;

—  UCNONBL308aMb NPU PeuteHUul 3a0ay
mabauunvle 3Ha4eHUs
MPUSOHOMEMPULECKUX DYHKYULL
Venoe;

—  BBINOJHAMb NEPEBOO BEUUUNBL
Vena uz paouarHHol mepwvl 8
2paodycHyo u 00pamHo.

B noeceomnesnoti srcusnu u npu
u3yyeHuu opyaux y4eoHvlx
npeomemos:

8bINOIHAMb 0CUCMBUSL C YUCTIOBbLMU
OAHHBLIMU NPU PeleHUU 3a0aY
NPaKmMuyecko2o xapakxmepa u
3a0a4 U3 pasiuyHulx ooracmeti
3HAHULL, UCNONIL3YS NPU
HeobXxo0uMocmu cnpagoytbie
Mamepuansl U blYUCTUMETbHBLE
ycmpotucmaea,

OYeHUsamb, CPAGHUBAMb U
UCNOIL3068aMb NPU peuleHUU
NPAKMU4ecKux 3a0ay Yuciosvle
3HAYeHUsl peanbHblX eIUYUH,
KOHKpemHble YUCTI08ble
Xapakmepucmuku o6vexmos
OKpYHCaouie2o Mupa

46




OKpYTJICHUS, TPUOTMKCHUS
Y IIPUKUIKU [IPU PEILICHUU
MPAaKTUYECKUX 3a]1a4
IIOBCEIHEBHOM KU3HU

Ypasnenusa u
HepageHcmea

Pemiats nuHeliHbIC ypaBHEHUS U
HEpaBEHCTBA, KBaAPaTHBIC
ypaBHEHUS;

pemaTh JorapupMHUIEcKue
ypaBHeHwus Buaa 10g 4 (bx +
C) = d u mpocreiimue
HepaBeHcTBa Bua 10g 4 X <
d;

pemiath MmoKa3areibHbIe
ypaBHeHus, Bixa a”* °= d
(rae d MOXKHO MPEICTaBHUTD B
BUJIC CTETICHU C OCHOBAaHHEM
a) ¥ mpocTeume
HepaBeHcTBa Buaa 8 < d
(rae d MOXKHO MPEICTaBHUTD B
BUJIC CTETICHU C OCHOBAaHHEM
a);.

NPUBOJHUTH HECKOIBKO
IIPUMEPOB KOPHEHN
MIPOCTEMILETrO
TPUTOHOMETPUIECKOTO
ypaBHEHUs BUja: sin X = 4,
cosx=a, tgx=a, ctg x = a,
r7e a — TabIMYHOe 3HAYCHUE
COOTBETCTBYIOLIEH
TPUTOHOMETPUYECKOM
byHKIMY.

B nosceounesnoti scusnu u npu
u3yyeHuu opyaux
npeomemos:

— COCTaBJIATH U peliaTh
YPaBHEHUS U CUCTEMBI
YPaBHEHUH IIPU PELICHUN
HECIIOKHBIX MPAKTUYECKUX
3a1a4y

Pewamo payuonanvhuie,
nokazameinbHvle U
Jocapugmuyeckue ypagHeHus u
HepageHcmaa, npocmeniuiue
UppayuoHanbHole U
mpuecoHoMempuyecKue ypasHeHus,
HEepageHcmea U ux CUcmembl,

UCNIONB306AMb MEMOObl peuteHus

VpasHenull: npugeoenue K udy
«npoussedenie pasrHo Hy0» Uil
«HacmHoe pasHo HYI0», 3aMeHd
NePEMEHHbIX,

UCNONBL3068AMb MEMO0 uHmepeanios

0J111 peuleHus HepageHCma,
UCNONBL3068aMb 2pAduUYecKull
Memoo 075 NPUOTUIHCEHHO20
peutenus ypasHeHuu u
HepageHcme,

usobpasicamo Ha
MPULOHOMEMPUYECKOTU
OKDYHCHOCIU MHOHCECTBO
peuieHut npoCmeuuux
MPULOHOMEMPUYECKUX YPABHEHUL
U HepageHcms,

8bINOJIHAMb OMOOP KOPHEU
VPABHEeHUU UIU petteHull
HepageHcme 6 COOmMeemcmeuu ¢
OONONTHUMENbHLIMU YCI0BUAMU U
02PAHUYEHUAMU.

B noeceonesnoii scuznu u npu

usyuenuu opyaux yueOHulx
npeomemos:

COCMAsIAMb U peuams
VPaBHeHUs, CUCTeMbl YPAGHEeHULL U
HepaseHCcmaa npu peulenuu 3a0ay
Opyeux yueOHwvlx npeomMemos;
UCNONb306aMb YPAGHEHUS U
HepaseHCcmaa 071 NOCMPOeHUs. U
UCCEO0B8AHUSL NPOCIMETULUX
Mamemamuyeckux mooeneti
PEANbHBIX CUMYaAyULl Uil
NPUKIAOHBIX 3a0ay,

yMemb UHMepnpemuposanms
NOIYYEHHbIL NPU PeuleHUU
VpasHeHUs, HepaA8eHCMEd U
cucmembl pe3yibmanm, OYeHUsamv
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€20 npasoonooodue 8 KOHMeKcme
3A0AHHOT PeabHOU CUMYyayuu Ui
NPUKIAOHOU 3A0a4U

Dynkyuu

OmnepupoBath Ha 6a30BOM
YPOBHE MOHATHUSIMHU:
3aBUCHMOCTH BEJIMYUH,
(GYHKIHS, apTyMEHT U

3HaueHUe PYHKINH, 00TIacCTh

OIIPECACIICHUA U MHOXKECTBO

3Ha4eHU QyHKLIUH, rpaduk

3aBUCUMOCTH, Ipadux
GbyHKUIMY, HYTH QyHKINH,
MIPOMEKY TKH
3HAKOIIOCTOSIHCTBA,
BO3pacTaHHE HA YHCIOBOM
MIPOMEKYTKe, yObIBaHUE Ha
YHCIIOBOM TPOMEXKYTKE,

HauOOJIbIlIee ¥ HAUMEHbIIICE

3HaYeHUe PYHKINH Ha
YHCIJIOBOM IIPOMEKYTKE,
neproandeckast QyHKIMs,
NIEPUOL;

OTIepHpOBaTh Ha 6A30BOM

YPOBHC MOHATHUAMU: IIpAMast

1 obpaTtHas
IIPONOPLIMOHAIBHOCTb
JUHEeWHas, KBaJpaTUyHasl,
JorapupmMuyecKas u
MoKazareabHasi PyHKIINH,
TPUTOHOMETPUUECKUE
byHKIIY;

pacro3HaBaTh rpaduku
3JIEMEHTAPHBIX (PYHKIIMA:
npsiMOit 1 oOpaTHOM
MPOINOPLIUOHAIBHOCTH,
JIMHEWHOM, KBaJPATUYHOM,
norapupMUIECKON U
noKa3aTeabHON QyHKUUH,
TPUTOHOMETPUUECKUX
GbyHKIUH;

COOTHOCHUTH TpaduKu
JJIEMEHTAPHBIX (DYHKITHIA:
MpsiMOii 1 0OpaTHOM
MIPONIOPLIMOHAIBHOCTH,
JIMHEWHOM, KBaJAPATUYHOM,
J0rapuPpMHIECKON U
TOKa3aTeIbHOU (PYHKITUH,
TPUTOHOMETPUUECKHUX
dbyHkIMil ¢ popmynamu,
KOTOPBIMM OHM 3a/1aHBbI;

HaxOJIUTh IO TpaduKy
NpUOIKEHHO 3HAYCHHUS

Onepuposamv NOHAMUAMU:
3a68UCUMOCMb GEUYUH, (DYHKYUS,
apeymeHm u 3uadenue QyHKyuu,
obnacmu onpeodenerus u
MHOIHCECB0 3HAYEHUL YYHKYUU,
epagux 3asucumocmu, epagux
@yHryuu, Hyau ynkyuu,
NPOMENCYMKU
3HAKONOCMOAHCMEA, 803PACTNAHUE
HA YUCTIO80M NPOMEINCYNIKE,
YObvIBaHUE HA YUCTIOBOM
npomedxcymke, Hauboavuiee u
HaumeHbvuee 3Hauenue QyHKyuu
HA YUCTIO080M NPOMEINCYNIKE,
nepuoouyeckas QyHKyus, nepuoo,
yemHas u HeuemHasi PYHKYuU,

onepupo8amv NOHAMUAMU: NPAMAZL U
06pamHas NPONOPYUOHATLHOCHID,
JIUHeNHAs, K8AOPAMU4Has,
Jloeapupmuyeckas u
NOKA3aMenbHasl YYHKYUu,
mpueoHoMempuieckue yHKyuu,

— onpedensims 3HAYeHUe PYHKYUU NO
3HAYEHUIO apeyMeHma npu
PA3IUYHBIX CNOCOOAX 3A0AHUSA
@yuryuu;

—  cmpoums 2paghuxu u3y4eHHbix
@yHryu;

oOnucHIBaAmMb N0 paghuKy u 6
npocmeniuux cay4anx no popmyne
nogeoewue u ceoUcmea QyHxkyutl,
Haxooums no epagpuxy QyrHxyuu
Haubobuue U HauMeHbUlUe
3HAYEHUs,

CmMpoumn 9CKuU3 epaguxa QyHKyuu,
yoosremsopsoujeli NPUEeOeHHOMY
HAbopy YCI08UlL (NPOMENCYMKU
8o3pacmanus/yovl6anus, 3HayeHue
@dyHKYUU 8 3A40aHHOU MOUKe,
MOYKU IKCMPEMYMOS,
acumMnmomal, Hyau QYHKYUU U
m.o.);

pewamy ypasHeHus, npocmetiuiue
cucmembl YpagHeHUll, UCHOIb3YSL
ceolcmea yHKYuLl u ux
epaguxos.

B nosceonesnotui srcuznu u npu
U3yYeHUU Opyeux yueoHvIx
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(YHKIIMH B 33JaHHBIX
TOYKaX;

ONpEAENATh 0 rpaduKy
cBOiicTBa pyHKIMHU (HYTIH,
MIPOMEKY TKH
3HAKOIIOCTOSIHCTBA,
MIPOMEKY TKH
MOHOTOHHOCTH,

HauOOJIbIINE U HANMEHBIIINE

3HAYEHUS U T.11.);
CTPOMUTbH 3CKU3 rpaduka
dynxumm,
YIOBJIETBOPSIONIEH
MIPUBEACHHOMY HA00OpY
yCIIOBUH (IIPOMEKYTKHU
BO3pacTaHus / yObIBaHUS,
3HaYeHUe PYHKIINH B
3aJJaHHOH TOUYKE, TOUKH
IKCTPEMYMOB U T.]1.).

B noesceounesnoti scusnu u npu
u3yyeHuu opyaux
npeomemos:

OTpeAensaTh 1o rpadukam
CBOMCTBA peabHbIX
MPOLECCOB U 3aBUCUMOCTEN
(HambompIINEe U
HaUMEHbIIINE 3HAUCHMUS,

IIPOMECIKYTKHU BO3paCTaHUA U

yOBIBaHUS, IPOMEKYTKU
3HAKOMOCTOSIHCTBA H T.I1.);
MHTEPIPETUPOBATH CBOMCTBA B
KOHTEKCTE KOHKPETHOM
MPAKTUYECKOM CUTYalluU

npeomemos:

onpeoensims no epaguxam u
UCNONB3068aMb 0I5l PEULeHIUS.
NPUKIAOHBIX 3A0a4 CBOLCMEA
PeanbHbIX NPOYECcos U
3asucumocmetl (Haubovuue u
Haumenbluue 3Ha4eHUs,
NPOMENCYMKU 603DACIMAHUS U
VObI8aHUS (PYHKYUU, NPOMENCYMKU
3HAKONOCMOSHCMEA, ACUMNIONbL,
nepuoo u m.n.);
UHMEPNPemupo8ams c8OUCMBA 8
KOHMeKcme KOHKPEMHOul
NPAKMu4ecKo cCumyayuu,
onpeodensims no epaguxam
npocmetiuiue XapaKkmepucmuKu
nepuoouyecKux npoyeccos 8
buonocUU, IKOHOMUKE, MY3bIKE,
paouocsazu u op. (amnaumyoa,
nepuoo u m.n.)

Inemenmot
mMamemamuyecK
020 ananusa

OmnepupoBath Ha 6230BOM
YPOBHE NOHATUSAMH:
Mpou3BOIHAS GYHKIUH B
TOUKE, KacaTeiabHas K
rpaduky GyHKIUY,
MPOU3BOIHAS (PYHKIINY;

OTpeeNATh 3HaYeHHE
MIPOU3BOIHOM (DYHKIMH B
TOYKE TI0 H300paKEHHUO
KacaTelbHOU K TpaduKy,

MIPOBEAECHHON B 3TOM TOUKE;

pelaTh HEeCJIOKHBIE 3a7a4 Ha
MPUMEHEHHE CBSI3H MEXIY
MIPOMEKYTKaMU
MOHOTOHHOCTH U TOUYKaMH
IKCTpeMyMa (YHKIIMH, C
OJIHOU CTOPOHBI, U
MIPOMEKYTKaMHU

Onepupoeamb NOHAMUAMU.

npou3eo0HaAs YYHKYUU 8 mouKe,
KacamenvHas K epaguxy yukyuu,
npou36o00HAs PYHKYUU,

6blYUCTIANMDb np0u360()Hy10 OaHOHﬂeHG,

MHO20UIeHA, K8AOPAMHO20 KOPHS,
NPOU3BOOHYIO CYMMbL (DYHKYUIL,
8bIUUCTIAMD NPOU3BOOHbIE
NeMEHMAPHBIX DYHKYULL U UX
KOMOUHAYU, UCNOTIb3YA
CNpasouHvie Mamepuabvl,
uccneo008ams 8 NPOCMeUuux
cayuasx pyukyuu Ha
MOHOMOHHOCMb, HAXOOUMb
Haubobuue U HaUMeHbULUe
3HAYeHUs1 YYHKYUL, Cmpoumay
2paghuKu MHO20UIEHO8 U
npoCcmetuux payuoHaIbHbIX
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3HAKOIIOCTOAHCTBA U HYJISIMU (pyHKI/;ulZ C UCnoJjib306aHuUem

MPOU3BOIHON ATON QYHKITUN annapama mMamemamuyecko2o
— C IpYTOu. ananusa.

B noeceonesnoti scusnu u npu B noeceomnesnoti scusnu u npu
u3yyeHuu opyaux U3yueHuu Opyeux yueoHvlx
npeomemos: npeomemos:

MOJIB3YSCh TpaduKaMH, pewams npuKIaousle 3a0aiu u3
CpaBHUBATH CKOPOCTH ouonozuu, puzuxu, xumuu,
BO3pacTaHus (pocra, 9KOHOMUKU U OpY2UX NPeoMemos,
TIOBBIIICHHUS, YBEIIMUEHUS U CBA3aHHbIE C UCCNe008AHUEM
T.I1.) WJIU CKOPOCTH Xapaxmepucmuk peanbHvlx
yObIBaHUS (MaeHus, npoyeccos, HaxoxHcoeHuem
CHUKEHUS, YMEHBILIEHUS U HaubONbUUX U HAUMEHBULUX
T.I.) BEJIMUKH B PEaJIbHBIX 3HA4eHUtl, CKOpOCmu U YCKOPEeHUs
nporueccax; um.n.;

COOTHOCUTH TpaUKU PEANIbHBIX | UHMEPNpemuposams nojyyeHHble
IIPOLIECCOB U 3aBUCUMOCTEN pe3yibmamaol
C X OMUCAHUSAMH,

BKITIOYAIOITUMU

XapaKTePUCTHKH CKOPOCTH
n3MeHeHus (ObICTPBIN pocT,
TUTABHOE MTOHIKEHHE U T.11.);

UCIOJIb30BaTh rpaduku
peasbHBIX MPOIECCOB IS
pELICHHS HECJIOKHBIX
MPUKIIAJHBIX 33734, B TOM
qHCcIIe ONpeAesss Mo
rpaduKy CKOpOCTh X0/1a

npoiiecca
Cmamucmuka u | OnepupoBaTh Ha 6a30BOM —  Umems npedcmasnenue o
meopus YPOBHE OCHOBHBIMHU OUCKPEMHBIX U HENPEPLIBHBIX
eéepoamuocmelit, OIMCaTeIbHBIMU CAYUAUHBIX BETUYUHAX U
Jl02uKa u XapaKTEePUCTUKAMHU pacnpeoeneHusix, o
KomMOunamopuka YHUCJIOBOTO HaboOpa: cpenHee He3a8UCUMOCMU CTIYYAUHBIX
apudmeTnyeckoe, MeIuaHa, BENUUUH,
HanOOJIbIlIEE U HANMEHbIIIEE —  umems npe()cmagﬂeyue 10}
3HAYCHUS, Mamemamuieckom OHCUOAHUU U
OmepupoBatk Ha 6a30BOM oucnepcuu C1y4auHbIX 6eIUYUH,
YPOBHE NOHATHAMU: YaCTOTA | —  yyemp npedcmasienue o
¥ BEPOSITHOCTB COOBITHS, HOPMAIbHOM pacnpeoeieHul u
CITIy4aiHBIN BBIOOP, OTIBITHI C NpUMEPax HOPMAibHO
PpaBHOBO3MOKHBIMU PacnpedeneHHbIX CIYYAUHbIX
3J€MEHTapHBIMU GeNUYLUH;
COOBITUSAMH, NOHUMAMb CYMb 3aAKOHA DOILUUUX
— BBIYHCIIATH BEPOATHOCTH yuycen u 8blOOPOUHO20 Memooa
COOBITUI HA OCHOBE UsMepeHus 6epomMHOCMeEU,
noAcYeTa YUCjIa HCXO0B. umemsv npedcmasierue 00 YCl08HO
8EPOSIMHOCMU U O NOJIHOU
B l’lO6C€dH€6HOﬁ HCU3HU U npu B8EPOSIMHOCIU, NPUMEHAMb UX 6
usydyeHuu ()pyzux peuieHuu 3a0aq;
npeomemos: UMemv npeocmasieHue 0 BaAHCHLIX
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OLICHUBATh U CPABHUBATH B
IPOCTBIX CITy4asx
BEPOSITHOCTH COOBITHI B
peanbHOU KU3HU;

YUTATh, COMIOCTABIIATD,
CpPaBHMBATB,
HWHTEPIPETUPOBATH B
IIPOCTBIX CIIy4asiX peajbHbIe
JTaHHbIE, PEJICTABIICHHBIE B
BUie TabJMlLl, AUarpamm,
rpaduxos

YACMHBIX 8UOAX pacnpedesieHull U
NPUMEHAMb UX 8 peUleHUuU 3a0ay,
umems npedcmasienue o
KOppensayuu CIy4aiHblxX 6eIU4UH, O
JIUHENIHOU pecpecCul.

B noeceomnesnoti sorcusnu u npu

uzyyeHuu Opyeux npeomemos:
BLIYUCTAMY UTU OYEHUBAMND
8eposIMHOCMU COOLIMULL 8
DeanbHOU JHCUZHU,

8b10UPAMb NOOX0OAUUE MEMOObL
npeocmasieHus u 0opabomku
OAHHbBIX;

yMemsb peuams HeCT0HCHbIE
3a0ayu Ha npuMeHeHUe 3aKOHA
OONbUIUX YUCeN 8 COYUOTIO2UL,
cmpaxoeanuu, 30pasooxpaHeHul,
obecneuenuu bezonachocmu
HaceneHus 8 Ype38blualiHblX
cumyayusx

Texcmoeguwie
3a0a4u

Pematb HecI0KHBIE TEKCTOBBIE
3a/1a4¥ pa3HbIX THUIIOB;

— aHAIU3MUPOBATH yCIIOBUE
3a/1a4, TP HEOOXOIMMOCTH
CTPOUTH ISl €€ PELLICHUS
MaTeMaTHYECKYIO0 MOJIETIb;

— TOHUMATh U UCIIOJIB30BATh
JUISl PEILIEHNUs 3aa4n
nH(popMaIHnio,
IIPE/ICTABIEHHYIO B BUJIE
TEKCTOBOW Y CUMBOJIbHON
3aIuCH, CXeM, TaOJIHII,
nuarpamm, rpa@ukos,
PHUCYHKOB;

— JEMCTBOBATH 110 AJITOPUTMY,
coJiepKalieMycs B yCIIOBUU
3a/1a4y;

— HCIOJb30BaTh JIOTHYECKUE
paccyXIeHUs MU PEIIeHUN
3a/1a4y;

— paboTaTh ¢ U3OBITOYHBIMHU
YCIIOBUSIMH, BBIOUpAS U3
BCel MH(pOpMAaIuK, TaHHbBIE,
HEOOXOUMbIE I PeIIeHuUs
3a/1a4y;

—  OCYILECTBJISATH HECTIOKHBIN
nepe0op BO3MOKHBIX
pelieHni, BeIOMpasi U3 HUX
ONTUMAJIBHOE TIO
KpUTEPHUSIM,

Pewams 3a0auu pazuvix munos, 6
MOM quciie 3a0a4u NOBbIULEHHOU
mpyoHOCmu,

8b10UPAMb ONMUMATILHBLL MEMOO
peweHus: 3a0aqu, paccmampusds
PaznuyHble Memoobl,

CMpoums Mooeb peuteHus
3a0ayu, npo8ooUMd
0oKazamesnbHvle PACCYHCOCHUS,
pewamsv 3a0a4u, mpeodyouue
nepebopa 6apuanmos, nposepKu
VC08Ull, 86100pa ONMUMATILHO2O
pesyrbmamas

AHATU3UPOBAMD U
UHMEPNPEeMUpo8ams pe3yibmamsl
8 KOHmeKcme yCi08us 3a0ayi,
8bIOUPAMb peLeHlsl, He
npomugopeuaujue KOHMeKCmy,
nepegooums npu peuleHuu 3a0adu
unghopmayuro uz 00OHoU Gopmol 8
opyay1o, UCNONb3YA NPU
Heobxooumocmu cxemol,
mabauysl, epapuru, ouaspammol,

B noeceonesnoii scuznu u npu

usyueHuu opyaux npeomMemos:

— peuiambsb npakmuviecKue 3a0aqu u

3a0a4u u3 Opyeux npeomemos
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chopMyJIMPOBAaHHBIM B
yCIIOBUU;

— aHATU3HUPOBAThH U
HWHTEPIPETUPOBATH
MOJTy9YCHHBIC PEIICHUS B
KOHTEKCTE YCJIOBHS 33/1a4H,
BBIOMPATH pEIICHUs, HE
IpOTUBOpEYAIlre
KOHTEKCTY;

peliaTh 3aa4y Ha pacyeT
CTOUMOCTH MOKYTIOK, YCIIyT,
MOE3/0K U T.I1.;

peliaTh HECIOKHBIE 3a1a4H,
CBSI3aHHBIE C JIOJICBBIM
y4acTHUEM BO BIIAJICHUH
(bupmoi, npeanpusTueM,
HEJBUXKHUMOCTBIO;

pelIaTh 3a1a9u Ha TPOCTHIE
MIPOLIEHTHI (CUCTEMBI
CKHJIOK, KOMHCCHH) U Ha
BBIUMCIICHHE CIOXKHBIX
MIPOLICHTOB B Pa3IUYHBIX
CXeMax BKJIa/IOB, KPEIUTOB H
HTIOTEK;

pelaTh NpakTHYeCKHUe 3a1a4H,
TpeOYIOIIHE UCTIOTb30BAHMS
OTpUIATENBHBIX YHCET: Ha
oTpeiesIeHUe TeMITepaTyphl,
Ha OTpe/IeNICHUE MOTOKEHHS
Ha BpEMEHHOH ocH (110
HAaIIIeH pbI U 1OCIe), Ha
JIBUKCHHE JICHEKHBIX
CpencTB (MPUXoa/pacxon),
Ha OIpeielieHue
TJTyOWHBI/BBICOTHI U T.IL.;

HCIIOJIb30BaTh TIOHSATHE
MaciiTaba JJis HaXO0XKICHUs
pacCTOSIHUM U JIUH Ha
KapTax, IUIaHaX MECTHOCTH,
IUIaHaX TTOMEICHHH,
BBIKpPOWKaX, MpU paboTe Ha
KOMITBIOTEpE | T.II.

B noeceonesnoti sorcusnu u npu
u3yyeHuu opyaux
npeomemos:

— pemath HEeCJIOXKHBIC
MpaKTUYECKHE 3a/1a4H,
BO3HUKAIOIINE B CUTYaIUIX
HOBCEIHEBHOMN KU3HHU

T'eomempus

OmnepupoBath Ha 6a30BOM
YPOBHE MOHATUSIMH: TOUKA,
npsiMasi, IIOCKOCTh B

Onepupoeamb NOHAMUAMU. MOYKA,
npamas, niocKocms 6
npocmpancmee, napajlilejlbHoCnib
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MIPOCTPAHCTBE,
HapaeNbHOCTh U
MEPIEeHIUKYISIPHOCTD
HPSMBIX M IIOCKOCTEH;

pacrno3HaBaTh OCHOBHbIE BU/IbI
MHOT'OI'paHHHMKOB (TIpU3Ma,
UpamMuia, IPSIMOYTOJIbHBIN
napasuienenunen, kyo);

n300paxarb U3yyaemble QUTypbl
OT PYKH U C IPUMEHEHUEM
MIPOCTBIX YEPTEIKHBIX
UHCTPYMEHTOB;

Jienath (BBIHOCHBIE) MIIOCKUE
YEPTEXKHU U3 PUCYHKOB
MPOCTHIX O0BEMHBIX (HUTYD:
BUJ] CBEpPXY, COOKY, CHH3Y,;

W3BJICKATh HH(OPMALIUIO O
IIPOCTPAHCTBEHHBIX
reoMeTpHUeCcKUX Qurypax,
IIPE/ICTABICHHYIO Ha
yeprexax U pUCyHKax;

npuMeHsTh Teopemy Iludaropa
P BBIYMCIICHUU 3JIEMEHTOB
CTEpEOMETPUUECKUX (PUTYp;

HaXOJUTh 0ObEMBI U IJIOLIAAH
IIOBEPXHOCTEH MPOCTEUIINX
MHOTOTPaHHHUKOB C
npUMeHEeHHeM (opMyT;

pacrno3HaBaTh OCHOBHbBIE BUbI
TeJ BpaleHus (KOHyc,
nunuHAp, cepa u map);

HaXOJUTh 0OBEMBI U IO
MMOBEPXHOCTEN MPOCTENIINX
MHOTOTPaHHUKOB U TEJ
BpaIlIeHUs C TPUMEHEHUEM

bopmy.

B noeceonesnoti sorcusnu u npu
U3yYeHUU Opyeux
npeomemos:

COOTHOCUTbH aOCTPaKTHBIE
TeOMEeTPHUYECKUE TTOHITUS U
(haKThI ¢ peaTbHBIMU
KU3HCHHBIMH O0BEKTAMHU U
CUTYaIUSIMU;

UCTIOJIb30BaTh CBOMCTBA
MIPOCTPAHCTBEHHBIX
reOMETPUYCCKUX QUTyp Iist
pEIICHHS TUTIOBBIX 33124
NPaKTUYECKOTO
COJICPKAHHUS;

COOTHOCHTD TUTOIIAH

U NePNeHOUKYIAPHOCTIb NPAMBIX U
niockocmel;

npuMeHsamsb 05l peuleHuss 3a0ay
2eomempuyeckue gaxmol, eciu
VC08USL NPUMEHEHUsL 30AHbL 8
s6HOUL (hopme;

peuiams 3a0ayu Ha HaxoXicoeHue
2eoMempuyecKux eIUUUH no
006pasyam umu aneopummam;

denams (8bIHOCHbBIE) NIOCKUE
uepmeicu U3z pUCyHKO8 00bEMHbIX
Queyp, 8 mom yucie pucoeams U0
cgepxy, cOOKy, cmpoums cevenus
MHO20CPAHHUKOS,

u381€KAMb, UHMEPNPEMUPOBANb U
npeoopaz06vleams UHGOPMAYUIO 0
2eomempuyeckux gueypax,
npeoCcmagieHHYI0 Ha YepmedHcax;

NPUMEHSAMb 2eoMempuieckue axmol
0/1 peulenus 3a0ay, 6 Mmom yucie
Npeononazanuux HeCKOJIbKO
Wazoe6 peuleHus;

ONUCHIBAMb 83AUMHOE PACNONONCEHUE
NPAMBIX U NIOCKOCMEU 8
npocmpancmee;

Gopmynuposams ceoticmea u
npusHaKu gueyp,

00KA3bI8AMb 2e0MeMmpudecKue
VMBEPHCOCHUSL,

671a0emvb Cmanoapmuou
Knaccuguxayueu
NPOCMPAHCMBEHHBIX ucyp
(nupamuovl, npusmol,
napannenenuneowl),

Haxoo0umu 06vembl U NIoWaAoU
nosepxHocmen 2eoMempudecKux
mejl ¢ npumeHenuem Gopmyi,

BLIYUCTIAMb PACCMOAHUS U YeIlbl 8
npocmpancmse.

B noeceomnesnoti scusnu u npu
usyueHuu opyaux npeomMemos:

UCNONB308aMb CEOUCMBA
2eomempuiecKux gueyp 0/
peweHus: 3a0a4 npaKkmu4ecKoeo
xapaxmepa u 3a0a4 u3 opyaux
obnacmeii 3HAHUl
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IIOBEPXHOCTEH TEN
OJIMHAKOBOH (popMBI
pa3IMYHOrO pa3Mepa;

COOTHOCHTH 00BEMBI COCyZl0B

OJIMHAKOBOM (popMBI
Pa3IMYHOTO pa3mepa;

OLICHUBATh (POPMY IIPABUIILHOTO

MHOT'OT'paHHHUKA II0CIIE
CIIWJIOB, CPE30B U T.II.
(onpenensiTh KOJIUYECTBO
BEpILUH, pedep u rpaHeit
IIOJIy4EHHBIX
MHOT'OTPaHHHUKOB)

Bexkmoput u
Koopounamul 6

OnepupoBath Ha 6a30BOM
YPOBHE MOHATHEM

Onepuposams noHamuamu
0eKapmosbl KOOPOUHAMbL 8

npocmpancmee JICKapPTOBBI KOOPIUHATHI B npocmpancmee, 8eKmop, Mooy/ib
MIPOCTPAHCTBE; BEKMOPA, PABEHCHBO BEKMOPO8,
HaXOJUTh KOOPINHATHI KOOpOUHAmul 6eKmMopa, y20.1
BEPILUH Ky0a u MeHcOy 8eKMOPAMU, CKANAPHOE
MPSIMOYTOJIBHOTO npousgedeHue 8eKmopos,
napasuiesienure/a KOJLIUHEeapHble 6eKMOopbl,
HAXo00Uums paccmosiHue mexncoy
08YMSL MOUKAMU, CYMMY BEKIMOPO8
U npouszsederue 6eKmopa Ha
YUCTIO, YOIl MeANCOY BEKMOPaMi,
CKASIPHOE Npou3eedetue,
PAcKIaovbi8ams 6eKmop no 08ym
HEKOIUHeAPHbIM 8EKMOPAM,
3a0a6amb NJIOCKOCMb YPAGHEHUEM
8 0eKapmoesoll cucmeme
KOOpOuHam;
peutams npocmeriuiue 3a0ayu
88e0eHUeM 8eKMOPHO20 ba3uca
Hcmopusa OnuceIBaTh OTAEIbLHEBIE Ilpeocmasnamo 6xnad
Mamemamuxu BBIIAFOIIHAECS PE3yJIbTATHI, 8bL0AIOUUXCL MAMEMATNUKOS 8
MOJTy4YE€HHBIE B X0JI€ passumue Mamemamuxy u UHbLX
Pa3BHUTHS MaTEeMaTHUKH KaK Hay4Hwlx obracmet;
HayKH, NOHUMAMb POJIb MAMEMAMUKU 6
3HATH MTPUMEPHI passumuu Poccuu
MaTEeMaTHIEeCKHX OTKPBITHIA
Y UX aBTOPOB B CBSI3H C
OTCUYCCTBCHHOM U
BCEMHUPHOHN UCTOPHUEH;
MOHUMATh POJIH MATEMATHUKH
B pa3Butuu Poccun
Memoowt [IpuMeHsITh U3BECTHBIE Hcnonvzoeamov ocnosHbie Memoobl
Mamemamuxu METOJIbI TIPU PEIICHUH 00Kazamenbcmed, nposooums

CTaHJAPTHBIX
MaTEMaTHYCCKHUX 3a1a4,
3aMeyvaTh M XapaKTepru30BaTh
MaTeMAaTHYECKUE

00KA3amebCmeo U 8bINOJIHAMb
onpoeepaicernue;

npUMeHANntb OCHO6HblE Memoobl
PEULEHUA mamemMamudeCKux
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3aKOHOMEPHOCTH B 3a0ay;
OKpYy’Karomien — Ha 0CHO8e MamemamuiecKux
JENCTBUTENILHOCTH, 3aKOHOMepPHOCmell 8 NPpUpooe

— NPUBOAUTH IPUMEPHI xapakmepuzo8amu Kpacomy u
MaTeMaTU4YEeCKUX COBEPULEHCTNGO OKPYIHCAIOUE20
3aKOHOMEPHOCTEN B MUpA U NPoU3BedeHUll UCKYCCmed,
MPUPOJIE, B TOM YHUCIIE —  npumensmb npocmeniuiue
XapaKTePU3YIOIIHUX KPacoTy npocpamMmusie cpeocmsd u
U COBEPUIEHCTBO 91eKMPOHHO-KOMMYHUKAYUOHHbIE
OKpY’KaIoIIEero MUpa u cucmemvl npuU peueHuu
IIPOU3BEICHNI UCKYCCTBA Mamemamuyeckux 3a0ay

8. OIIMCAHUE MATEPUAJIBHO-TEXHUYECKOI'O OBECIIEUEHUA
OBPA3OBATEJIbHOI'O ITPOLIECCA.

YCJIOBUS PEAJIN3ALIMU PABOYEN ITPOI' PAMMBI

Peanuzauus mporpaMmMel yueOHOro npeaMera Marematuka Tpedyer
Hanuuue yueOHoro kabunera Maremaruka.

OBOPYJIOBAHUE YYEBHOI'O KABMHETA:
- I0CAJJ0YHbIE MECTA 10 KOJIMYECTBY 00YyUarOIUXCS;

- pabouee MecTo npernoaaBaTess (MepCOHAIbHBIN KOMITBIOTED
,MYJbTUMEAUNHBIN TPOEKTOP);

- Y4eOHHMKH TI0 KOJIMYECTBY O00YUaIOIIUXCS;

- TaOJIMIIBI, CIPABOYHBIC MaTEPHAIIBI, SJICKTPOHHBIC MOIYJIN U
T.11.;(KoMIiekcHO-MeToIuYecKoe OCcHallleHne KabuHeTa)

9.ITPUJIOXEHMA K PITY .

(OHEHOYHBIE U METOAUYECKHUE MATEPHAJIBI 273-03, CT2.)
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