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AHHOTaNUA
Pabouas mporpamma yuebHo# muctumiuabl OY [[.04 Marematuka pa3paboTaHa ¢ y4eTom
CIIEYIOIIUX JTIOKYMEHTOB:

— ®@epnepanbHOro 3akoHa Poccmiickoit @enepanuu ot 29 aexadbpst 2012 r. Ne273 — (pen. ot
03.08.2018 r.) — @3 «O6 obpazoBanuu B Poccuiickoit denepanuny;

— Ilpukaza MunucrepctBa oOpasoBanusi u Hayku P® ot 17.05.2012 r. Ne413 «O6
YTBEPXKICHUH (eepaibHOIO TOCYAapCTBEHHOTO 00pa30BaTENIFHOTO CTAaHIApTa CPEIHETO
obmiero oopazosanus (B pea. [IpukazoB MunoOpuayku Poccun ot 29.12.2014 1. Ne 1645,
ot 31.12.2015 1. Ne1578, 29.06.2017 r. Ne613, B pen. IIpukazoB Munnpocseuienus: Poccuu
o1 24.09.2020 . Ne 519, 11.12.2020 Ne 712);

— IIpukaz MunoOpHayku Poccuu ot 09.12.2016 N 1547 «O06 yrBepx)aeHuu (henepaaibHOro
rOCyJapCTBEHHOTO  00pa30BaTENILHOTO  CTaHJApTa  CpPeAHero  NnpodecCHOHAIBLHOTO
obpazoBanuss 1o  crnenuanbHocTH  09.02.07  MHbOpmManmmoHHBIE  CHCTEMBI H
nporpamMmmupoBasue» (B pea. ot 17.12.2020)

— Ilucema JlemaprameHTa TOCyIapCTBEHHOM MOJUTUKH B cpepe MOArOTOBKH pabOUnX KaJIpoB
u IO  Munobpunayku Poccun ot 17.03.2015 r. Ne 06-259 «Pexkomenmauuu 1o
OpraHM3aly TMOJY4YeHHUsS CpEeAHero oOmero oOpa3oBaHHs B MpeAernaXx OCBOCHHUS
o0pa3oBaTelbHBIX MPOrpaMM cpenHero mnpodeccrnoHalbHOTO oOOpa3oBaHus Ha 0ase
OCHOBHOT'0 0011ero obpa3oBaHus ¢ yu€ToM TpeOoBaHMH (enepalbHbIX IOCyJapCTBEHHbBIX
00pa30oBaTeNbHBIX CTaHIAAPTOB U MOJy4aeMoM NMpodeccuu MM CIEeUUaTbHOCTH CPEAHEro
npoheccuoHaNTbHOTO 00Pa30BaAHUS.

— IIpumepHoii nporpaMMel 0011€00pa30BaTENbHON yUeOHON TUCIUIIIMHBI «MaTteMaTukay JUist
npodeccuoHaNbHBIX 00pa30BaTENIbHBIX OpraHu3anuii, pekomennoBanHod ®I'AY «DPUPO»
B KayecTBE NPUMEPHOW MporpamMmbl JJsl pealn3allid OCHOBHOM IpodeccruoHaTbHON
nporpammbel CIIO Ha 0a3e OCHOBHOTO OOIIEro oOpa3oBaHMs C TOJYYCHHEM CPETHEro
obmero obpaszoBanusi (IIporoxkon Ne 3 or 21 wumrons 2015 r., perucTpupoBaHHbBIII HOMEP
peuensuu 385 ot 23 utonsa 2015 r. ®I'AY «DUPOy);

— VYyeOHoro 1utaHa o00pa3oBaTeNbHON MPOrpaMMBbI CpeaHero MNpogeccuoHaIbLHOIO
o0pa3oBaHUsl 1O TMporpaMMmaM IOATOTOBKH  CIELUAIHUCTOB CpPEIHEro 3BeHa IO
cneruanbHocT 09.02.07 MHpOpMalinoHHbIE CUCTEMBI M TPOTPAMMUPOBAHHUE.

IIporpamma paccMOTpeHa Ha 3acelaHUM METOAMYECKOW KOMHUCCUH 0011e00pa3oBaTeIbHOIo
nukia ['TIOY «CocHoropckuil TexHosorndeckuii Texuukym». [Iporokosn Ne 1 ot 31 aBrycra 2021

OTI'TIOY «CocHOropckuil TEXHOJIOTMUYECKUIA TEXHUKYM», 2021
© Crpynuna O.K., 2021
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1 IACHOPT PABOYEN IMMTPOI'PAMMbBI YYEBHOM JUCLUILIUHBI
OY .04 MATEMATHUKA

1.1 Ob6s1acTh NpUMEHEHUsS POTPAMMBbI

Pabouas nporpamMma yueOHOW JUCHUIUIMHBI SBJSIETCS YacThblO OCHOBHOM
o011eo0pa3oBaTenbHOM MPOrpaMMbl CpeAHEro o00IIero o0pa3oBaHus B Ipeneax
ocBoenusi OIIOII CIIO na Gaze OCHOBHOro 0OIIEro 0Opa3oBaHUS — MPOTPAMMBI
MOATOTOBKHU CIEIUAIIMCTOB CPEIHETO 3BeHA (0a30Basi MOJITOTOBKA).
1.2 MecTo IMCHUIUIMHBI B CTPYKTYpe OCHOBHOM 00pa30BaTe/ILHOM POrpaMMbl:

YueOHas aucuuiuinHa «MareMaTuka» SIBISETCd y4eOHBIM IPEeaIMETOM

o0s13aTenbHON NpeaAMeTHOM ob0nactu «Matemaruka u nHpopmaTtuka» OI'OC cpeanero
obmrero obpazoBanus B 001eo0Opa3oBaTebHOM 1ukie yueoHoro mrana OIIOIT CIIO
Ha 0a3e OCHOBHOTO o00miero oOpa3oBaHUSI C TMOJYYEHHEM CpPETHEro OOIIero

oOpa3oBaHus.
1.3 O01mas xapakTepucTuKa y4eOHOi JUCHUIINHBI «MaTeMmaTuka
MaremaTtuka SIBJIAETCS dhyHIaMEeHTAIBHOM 001eo0pa3oBaTeIbHOM

JUCHUTUIMHOM  CO  CJIOKHUBIIUMCA ~ YCTOMYMBBIM  COJCpKAHUEM U OOIIKUMHU
TpeOOBAHUSIMU K MTOATOTOBKE 00YJAIOITUXCS.

B mnpodeccuoHanbHbIX 00pa3oBaTENbHBIX OpPraHU3alUSX, PEATU3YIOIIUX
00pa3zoBaTeIbLHYIO MPOrpaMMy CpPeHEro o0IIero 0opa3oBaHusl B Mpe/eaax OCBOCHUS
OIIOIT CIIO nHa 0a3e OCHOBHOrO OOIIEr0 OO0pa30BaHUS, H3yYCHUE MaTEMAaTHUKU
MMEET CBOU OCOOEHHOCTH B 3aBHUCUMOCTH OT mnpoduiss mpodhecCUOHATBHOrO
oOpa3zoBaHus.

[Tpu ocBoennu npodeccuii CIIO Texnuyeckoro npodusis npodhecCUOHATBHOTO
oOpa3oBaHUsI MaTeMaTuKa u3ydaercs Ha 0az3oBoMm ypoBHe PI'OC cpennero oOuiero
oOpa3zoBaHus.

DTO BBIpAXkaeTCsl B COJACPNKAHUU OOyUEHHUS, KOJIMUYECTBE YacOB, BBIICIISIEMbBIX
HA W3YYCHHUE OTIEIBHBIX TEM MPOrPaMMBbI, TIIyOMHE HX OCBOCHHUS CTYJICHTaMH,
o0beMe ¥  XapakTepe TMPaKTHUUYECKUX  3aHSITHH, BHUJAX  BHEAYIUTOPHOU
CaMOCTOATENbHOM pabOTHI CTYICHTOB.

OO6mue 1enyu u3ydeHUs: MaTEMaTUKH TPAIUIIMOHHO PEATU3YIOTCS B YETHIPEX
HaIpaBJICHUSIX:

1. oOmee npeacrapieHue o0 UIESIX U METOJIaX MaTeMaTHKH;

2. VHTEJIEKTyallbHOE Pa3BHUTHE;

3. OBameHHE HEOOXOAMMBIMA KOHKPETHBIMU 3HAHUSMHU U YMCHUSIMU;
4, BocOUTATEIbHOE BO3JIEHCTBUE.

[Ipodunuzanus 1enell MaTeMaTHUYeCKOro oOpa3oBaHUs OTpakaeTcsi Ha BBHIOOpE
IPUOPUTETOB B OpraHu3aluu Y4eOHOW JesTeNbHOCTH oOyuarommxcsa. Jus
TEXHUUYECKOTO,  COIMAJIbHO-DKOHOMUYECKOTr0  mpoduiet  npodeccunoHaibHOTO
oOpa3oBaHusl BBIOOp II€JIed CMEMIAeTCs B MparMaTUYeCKOM HalpaBJICHHH,
MPEIyCMaTPUBAIOIIEM YCUJICHUE U PACHIUPEHUE MPHUKJIATHOTO XapaKTepa U3ydeHUs
MaTEeMaTUKH, TMPEUMYIIECTBEHHOW OpHUEHTAllMd Ha aJTOPUTMHUYECKUN CTHIIb
MO3HABATENILHON JIeATeNbHOCTH. [[1s TyMaHWTapHOTO W €CTECTBEHHO-HAYYHOTO
npoduneii npodecCHOHAIBHOrO 00pa3oBaHus 0Oojiee XapaKTEPHBIM  SIBISCTCS



yCWJIEHHE OOIEKYIbTYPHON COCTaBISIONIEH Y4eOHOM AUCIUIUIMHBI C OpUEHTALUEH
Ha BU3YaJbHO-O00Pa3HbIM U IOTUYECKUM CTUIIN y4eOHOM padoThI.

N3yueHnne wMaremMaTHKM Kak MNpoduIbHOW 00I11e00pa3oBaTebHON  YUeOHOM
JTUCHUIUIMHBI, YIUTHIBAIOIEH crielurKy OCBaMBaeMbIX 00yUaromumMucs npodeccuii
CIIO, obecnieunBaeTcs:

— BBIOOPOM Pa3TUYHBIX MOIXO0I0B K BBEJACHUIO OCHOBHBIX TTOHSITHIA;

— ¢QopMupoBaHWEM  CHUCTEMBI  YYCOHBIX  3aJaHUl,  OOECIEeYMBAIOIINX

3¢ (deKTUBHOE OCYIIECTBICHIE BHIOPAHHBIX IEJIEBBIX YCTAHOBOK;

— oforamieHueM CrekTpa CTHIeH yueOHOM JesITeIbHOCTH 32 CYET COIJIACOBAHMS
C BEIYIIMMHU JIEATEIbHOCTHBIMU XapaKTEPUCTUKAMU BBIOPAHHOU Mpodeccuu /
CHEIUATBHOCTH.

[IpodunbHas cocraBismomias OTpaxaeTcss B TPeOOBAHMSIX K TOJITOTOBKE

OOyJaroIIMXcs B YaCTH:

— oOmelt cucTeMbl 3HAHUWI: coAep)KaTelIbHBIE MPUMEPHl HUCHOIb30BaHUS
MaTeMaTUYECKUX UJIed U METOJIOB B MPO(PeCcCHOHATBHOMN AEATEIbHOCTH;

— YMEHUH: pa3iuuue B YPOBHE TPEOOBAHUM K CIOXHOCTH MPUMEHSIEMbBIX
JIITOPUTMOB;

— TMPaKTHUYECKOTO HKCIOJIB30BAHMUS TMPUOOPETEHHBIX 3HAHUNM MW YMEHMHIA:
WHJIMBUAYAJILHOTO Y4€OHOr0 OMbITa B MOCTPOSHUHM MAaTEMATHYECKUX MOJICIICH,
BBINIOJIHEHUH HUCCIIEA0BATENIbCKUX MPOEKTOB.

Takum 00pazom, pean3anusi COACpKaHUs y4eOHOW TUCHUIUIMHBI OPUEHTUPYET
Ha TMPUOPUTETHYIO PpOJb MPOIECCYATbHBIX XapaKTEPUCTUK Y4eOHON paboThI,
3aBUCAIIMX OT Mpoduis MpodhecCHOHATILHOTO O0pa30oBaHUsA, IOJYUYCHHUS OIbITa
WCIIOJIB30BaHUsl MATEMAaTUKHW B COACPIKATENIBHBIX U TPO(PECCHOHATBLHO 3HAYMMBIX
CUTyallUsIX 10 CpPaBHEHHIO C  (OpPMaJbHO-YPOBHEBHIMU  PE3yJbTaTUBHBIMU
XapaKTepUCTUKAMU O0yUCHHUS.

Coneprkanve y4eOHON AMCIUILUIMHBI pa3zpab0TaHO B COOTBETCTBUM C OCHOBHBIMHU
coJiep KaTeIbHBIMU JTMHUSIMU 00YYEHUSI MAaTEMATHKE:

— anreOpanyeckas JIHUHHS, BKIIOYAIONIAs CUCTEMAaTHU3aIUI0 CBEACHUN O YHCIIax;
U3y4YeHUE HOBBIX M 000OIIEHHE paHee M3YyYEHHBIX omepanuil (BO3BEIECHHUE B
CTENEHb, U3BJICYCHUE KOPHS, JOrapu(MUPOBAHHE, CUHYC, KOCUHYC, TAHI'€HC,
KOTaHT€HC MW OOpaTHble K HHUM), HU3y4CHHE HOBBIX BHJIOB YHCJIOBBIX
BbIpaXEHUU U (HOPMYJ; COBEPIICHCTBOBAHUE MPAKTUYECKUX HABBIKOB U
BBIYUCIUTEILHON  KYyJIBTYpPhl,  paclIUpeHHEe ¢  COBEPIICHCTBOBAHUE
anreOpanyeckoro amrmapara, c)OpMUPOBAHHOIO B OCHOBHOM IIIKOJIE, U €T0
MpPUMEHEHHUE K PEIICHUI0 MAaTEMAaTUIECKUX U PUKIIAIHBIX 3a/1a4;

— TEOpEeTUKO-QYHKIMOHAIbHAS JIMHUS, BKJIIOYAION[As CHUCTEMATHU3aIUi0 |
pacuIMpeHne CBEACHUM O (YHKIUSAX, COBEPIICHCTBOBAHUE TpaPuuecKux
YMEHUH; 3HAKOMCTBO C OCHOBHBIMH HJCSIMHU U METOJaMU MaTeMaTHYECKOTO
aHanu3a B 00beMe, MO3BOJIAIONIEM HCCIEAOBATh AJIEMEHTapHble (PYHKIUU U
pemarb MNpoCcTeHIue reoMeTpudecKue, (PU3NUecKue U Jpyrue MPUKIaJaHbIC
3a/1aui;

— JIMHUS YPaBHEHUM M HEPABEHCTB, OCHOBAaHHAs HA MOCTPOEHUU U UCCIICIOBAHU T
MaTEeMaTUYECKUX MOJIENCH, IEPECEKAIOMIAsACs C anreOpandeckoil U TEOPETHKO-
(GYHKIIMOHATBFHOM JTMHUSAMH W BKJIIOYAIOIIAs PA3BUTHE M COBEPIIICHCTBOBAHUE
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TEXHUKU alreOpanyeckux MpeoOpa3oBaHUN [Jisi PEIICHUS ypaBHEHUI,
HEPaBEHCTB M cucteM; GOpMHpPOBAHHE CIOCOOHOCTU CTPOUTH U UCCIEAOBATH
IpoCTelIlIne MaTEeMaTUYECKUEe MOJENIU MpHU PEIICHUH NPUKIAJAHBIX 3ajad,
3a/1a4 U3 CMEKHBIX U CIIEIUATbHBIX JUCIUIUINH;

— TreoMeTpuueckas JIMHUA, BKIIOYAIONIAs HAarJIAJHbIE MPEACTABICHUS O
MIPOCTPAHCTBEHHBIX (UTypax W HM3YyYCHHE HUX CBOWCTB, (OPMHUpPOBAHUE U
pa3BUTHE  MPOCTPAHCTBEHHOTO  BOOOpPaXKEHMS,  pa3BUTUE  CHOCOOOB
TEOMETPUUYECKUX H3MEPEHUN, KOOPAWHATHOTO W BEKTOPHOTO METOJOB IS
pEIIeHNs] MaTEMaTHIECKUX U MPUKIIATHBIX 33/1a4;

— CTOXAaCTHYECKas JMHHS, OCHOBAaHHAs HA Pa3BUTHU KOMOWHATOPHBIX YMEHUH,
NPEACTABICHU O  BEPOATHOCTHO-CTATHCTMYECKUX  3aKOHOMEPHOCTSIX
OKPYXAaIOIEro MHUpA.

Paznenbl (Tembl), BKIIOYEHHBIE B COJIEpKAHUE yUeOHON AUCIUIUIMHBI, SBIISIOTCS
oOmuMu Juisi Bcex mpoduiield MpopecCHOHAIBHOIO 00pa3oBaHUs U TPU  BCEX
oO0beMax y4eOHOrO BpPEMEHHM HE3aBUCUMO OT TOTO, SBIACTCS JH ydeOHas
nucuumuinHa «MaTtemaTrka» 6a30BOM WU TPOPUILHOM.

B Temarmueckux IiaHax MporpaMMbl YUeOHBIM MaTepual MpeacTaBiieH B (opme
YepeayoLerocs pa3BepTHIBAHUS OCHOBHBIX coJiepKaTeIIbHBIX TUHUT
(asireOpamyeckoil, TEOPEeTUKO-(QYHKIIMOHATBHON, YypaBHEHHMHM W  HEPABEHCTB,
FEOMETPUYECKOM, CTOXACTUYECKOM), YTO TMO3BOJISIET THOKO HCIOJB30BaTh HX
pPacnoJIOKEHUE M B3aUMOCBS3b, COCTaBISATH pa0OUMil KaJeHIApHBIA IUIaH, IO-
pa3HoOMy 4epenys ydeOHble TeMbl (TJIaBbl Yy4eOHHKA), Y4YUTHIBaS MPOPUIbH
npodeccruoHanbHOro oOpa3zoBaHus, crenuduky ocBauBaemont mnpodeccuu CIIO,
rIIyOMHY U3Y4YEHUsI MaTepuaia, YpOBEHb IMOJTOTOBKH CTYJCHTOB 10 MIPEIMETY.

N3yuyenue oOmeoOpa3oBatenbHONM  yueOHOM  AMCHMIUIMHBI  «MaremaTuka»
3aBepIlaeTcs MOABEACHUEM UTOTOB B (hOpME dK3aMeHa B paMKaxX MPOMEKYTOYHOU
aTTecTaly oOywaromuxcss B Tporiecce ocBoenus ocHoBHOoi OIIOIT CIIO ¢
nojyueHuem cpeanero oomiero oopazosanus (IITTKPC).

B pazgene mnporpammel  «CoaepkaHue y4eOHOM JUCHUIUIMHBDY KYPCHUBOM
BBIZICIICH MaTepuajl, KOTOPBIA TMPU HW3YYCHUH MaTEeMaTHKH Kak 0a30BOM, Tak W
npodUIbHON yUeOHOU TUCIMIUIMHBI, KOHTPOJIIO HE MOJIJICKUT.

1.4 Heau u 3agayM JMCHHUILVIMHBI — TPeOOBaHHMS K Ppe3yJibTAaTaM OCBOCHUS
TUCHUTIIHHBI:

Conepxkanne mporpamMmbl  «MaTemMaTHKa» HANpaBICHO Ha  JIOCTHKCHUE
CIEIYIOIIUX LETICH:

— obecnieueHne  CHOPMUPOBAHHOCTH  NPEACTABICHHMA O  COIMAIBHBIX,

KyJIbTYPHBIX U UCTOPUUYECKHX (DAKTOpPaX CTAHOBIICHUS MAaTEMAaTUKHU;

— obecnieyenne CHOPMUPOBAHHOCTH  JIOTUUECKOTO, aJTOPUTMUYECKOTO U
MaTEMaTHYECKOTO MBIIIICHUS;

— obecrnieyeHre CHOPMUPOBAHHOCTH YMEHUU MPUMEHATH TOJIYYCHHBIC 3HAHMSI
MIPY PEIICHUU PA3TUYHbIX 3a/1a4;

— obecnieueHue cPOPMHPOBAHHOCTH TPEJCTABICHUN O MaTEeMaTHKE KaK YacTH
0O0IIeYeIOBEYECKON KYIbTYpPhl, YHUBEPCATHHOM SI3bIKE HAYKH, MO3BOJISIONIEM
OIMCHIBATh U U3y4YaTh PEATbHBIC TIPOIIECCHI U SIBJICHUS.



OcBoeHHE cojiepKaHusl Y4eOHOM AUCIUILIMHBI «MaTteMaTtuka» oOecrneunBaeT
JIOCTUKEHHE 00YUYaIOITUMUCS CIICTYIOMINX Pe3yJbTATOB:
JINUHOCTHBIX

c(hopMHPOBAaHHOCTH MPEACTABICHUI O MaTeMaTHKe KaK YHHUBEPCATHLHOM SI3bIKE
HAyKH, CPEACTBE MOJCIMPOBAHUS SIBJICHUN W TMPOIECCOB, UACIX M METOAAX
MaTEeMaTHKH;

MOHMMAaHUE 3HAYUMOCTH MaTeMaTHKU ISl HAYYHO-TEXHUYECKOTO Iporpecca,
chOpPMHPOBAHHOCTh,  OTHONIICHHS K  MaTeMaTHKe KaKk K  YacTu
OOIIIeUeTIOBEYECKON KYJIBTYphl Yepe3 3HAaKOMCTBO C HCTOpUEH pa3BUTHUSA
MaTeMaTHKH, SBOJTIOIECH MaTeMaTHIECKUX UICH;

pa3BUTHE JIOTUYECKOTO MBIIUICHUS, MPOCTPAHCTBEHHOTO BOOOpaKCHHUS,
ATOPUTMHUYECKONH  KYJIBTYPHl, KPUTUYHOCTH MBIIUICHUS HAa  YPOBHE,
HEOOXoMMMOM It Oyaymied mpodecCHOHATBHON  JACSITEIBHOCTH, IS
IPOAOHKEHU 00pa30BaHUs U CaMOOOPa30BaHMUS;

OBJIAJICHNEC MATEeMATHYCCKUMHU 3HAHUSIMU W YMEHUSMH, HEOOXOIUMBIMH B
MTOBCEHEBHON KWU3HM, 11 OCBOEHHS CMEXKHBIX E€CTECTBEHHO-HAYYHBIX
JUCHUIUIMH ¥ JUCHUIUIMH NpodeCCUOHATBHOTO IUKJA, JJIA TOJy4YeHUs
oOpa3zoBaHusi B 0OJacTsAX, HE TPeOYIOMIMX YIIIyOJIEHHOW MaTeMaTH4ecKOou
MOJATOTOBKU;

TOTOBHOCTb M CIIOCOOHOCTH K 00pa30BaHUIO, B TOM YUCJIE caMOOOpa30BaHMUIo,
Ha TIPOTSDKCHWHM BCEH JKM3HU; CO3HATEIBHOE OTHOIICHHUE K HETPEPHIBHOMY
00pa30BaHUIO KaK YCJIOBUIO YCHENTHON MpodeCcCUOHATIBHOW U OOIIECTBEHHOM
TeSITEIbHOCTH;

TOTOBHOCTb U CLIOCOOHOCTh K CAMOCTOSITEIbHOM TBOPUYECKOM U OTBETCTBEHHOM
NEeSTEeIbHOCTH;

TOTOBHOCTh K KOJUIEKTUBHON paboTe, COTPYAHUYECTBY CO CBEPCTHHUKAMU B
oOpa3oBaTeIbHON, OOIIECTBEHHO TIOJIE3HOH, Y4YeOHO-MCCIIeI0BATEIbCKOM,
MPOEKTHOM U JPYTUX BUAAX JACSATEIBHOCTH;

OTHOIIIEHUE K TPO(PECCHOHATIEHOMN NeATEIPHOCTH KaK BOBMOYKHOCTH y4acTHS B
pEIIeHUN JINYHBIX, OOIIECTBEHHBIX, TOCYAapCTBEHHBIX, OOIICHAITMOHAIBHBIX
npooieMm.

MeTanpeaMeTHBIX

YMEHUE CAMOCTOSITENIBHO OINPEAENATh LEJIH JEIATEIbBHOCTH U COCTaBIATH
IUIaHBl JESATEIBHOCTH; CaMOCTOSITENBHO OCYILIECTBIATh, KOHTPOJIUPOBATH U
KOPPEKTUPOBATh AEATEIBHOCTD; HCIIOJIB30BAaTh BCE BO3MOXKHBIE PECYPCHI IS
JOCTH)KEHHSI TIOCTABJICHHBIX LEJIEH W pealu3alyM IUIaHOB JESTEIbHOCTH;
BBIOMPATH YCIEIIHbIE CTPATETUH B PA3JIMYHBIX CUTYALUSIX;

YyMEHUE TPOAYKTUBHO OOIIATBCA W B3aMMOJIEWCTBOBATH B  IpoIlecce
COBMECTHOM JEATEIbHOCTH, YYUTHIBATh MO3UIUU JIPYTUX YYACTHUKOB
nesATeabHOCTH, (D (PEKTUBHO pa3peiaTb KOHMDIUKTHL;

BJAQJICHHE HAaBbIKAMU  TI03HABATENBbHOMW, Yy4eOHO-HCCIEIOBATEIbCKON U
POEKTHOM JEesATeNIbHOCTH, HaBbIKAaMH pa3pelieHusi npoliieM; crocoOHOCTh U
TOTOBHOCTh K CaMOCTOSITEIBHOMY IOHMCKY METOJOB PEIIEHUs MPAKTHYECKUX
3aJ1a4, MPUMEHEHHIO PA3JIMYHbIX METOJO0B MO3HAHUS;



TOTOBHOCTh W  CHOCOOHOCTh K  CaMOCTOSATEIbHOM  MH(OPMAaLMOHHO-
[I03HABATEIBHON JE€ATEIIBHOCTH, BKJIIOYas YMEHUE OPUEHTUPOBATHCS B
pa3IMYHBIX ~ MCTOYHMKAX MHQOpMAlMM, KPUTUYECKH  OLEHUBaTbh U
UHTEPIIPETUPOBATH HH()OPMALINIO, ITOJIyYaEMYIO U3 PA3IINYHBIX HICTOYHHUKOB;
BJIAJICHUE A3BIKOBBIMHU CPEICTBAMU: YMEHUE SICHO, JOTUYHO U TOYHO U3JIaraTh
CBOIO TOUYKY 3pEHHUS, UCIIOIb30BaTh aJ€KBATHBIE A3BIKOBBIE CPEICTBA;
BJIQJICHNE HABbIKAMU  TIO3HABATENbHOM  pe(deKCMu Kak  OCO3HAHHS
COBEPLIAEMBIX JEHUCTBUN U MBICIUTEIBHBIX IIPOLECCOB, UX PE3YIbTATOB U
OCHOBAHUM, IPaHUIl CBOET0 3HAHUA W HE3HAHUs, HOBBIX I103HABATEIBHBIX
3a7a4 U CPEICTB I UX JOCTUKCHUS,

LEJICYCTPEMIIEHHOCTh B MIOMCKAX U MPUHATHH PEUIEHUH, COOOpa3UTENbHOCTh U
UHTYUIIUS, Pa3BUTOCTh IMPOCTPAHCTBEHHBIX MPEICTABICHUN; CIOCOOHOCTH
BOCIIPUHUMATh KPAacOTy U TAPMOHHIO MHPA;

IpeameTHbIX

c(hOpMUPOBAHHOCTh TMPEJCTABICHUN O MaTeMaTUKEe KakK 4YacTh MHPOBOM
KyJIbTYphl U MECTE€ MaTEMaTUKH B COBPEMEHHOM NMBWJIM3AIMHU, CIOCO0aX
ONMCAHUS ABJICHUMN PEATIbHOIO MUPA HA MAaTEMAaTUYECKOM S3bIKE;
chOpPMHUPOBAHHOCTh TPEJCTABICHUN O MAaTeMaTUYECKUX MOHATHUSX Kak
BAKHEUIIINX MAaTEMAaTUYECKUX MOJEIAX, MO3BOJSIONIMX OMUCHIBATh U U3y4aTh
pa3HbIE MPOLECCHl U SIBICHUS; MOHUMAHUE BO3MOXHOCTH aKCHOMAaTHYE€CKOTO
MIOCTPOEHHSI MATEMATUYECKUX TEOPHIA;

BJIAJICHUE METOJAMM JOKA3aTEIIbCTB M aJITOPUTMOB PEUICHUS, YMEHHUE HX
IIPUMEHSATH, IPOBOJAUTH J1I0KA3aTEIIbHBIE PACCYKACHHUS B XO€ PELICHUS 3a/1a4;
BJIAJICHUE  CTAHAAPTHBIMU  [PUEMaMHM  PEIICHUsS  pPALUOHAJIBHBIX U
MPpPAlMOHAIBHBIX, IIOKA3aTE€JIbHBIX, CTENEHHBIX, TPUTOHOMETPUUYECKUX
YPaBHEHUM W  HEPABEHCTB, MX CHUCTEM; HWCIOJIb30BAHUE  TOTOBBIX
KOMIIBIOTEPHBIX MPOrpamMM, B TOM YHMCJIE ISl MOWCKA IMYTH PEUICHUS U
WJUTIOCTPALUN PEIICHUS YPABHEHUN U HEPABEHCTB;

c(hOpMHPOBAHHOCTh MPEICTAaBICHUI 00 OCHOBHBIX TIOHSITUAX
MAaTEMATHYECKOr0 aHaliu3a W WX CBOWCTBAX, BIIAJICHUE YMEHHEM
XapaKTEepPHU30BaTh MOBe/IeHUE (PYHKIIMN, UCTIOIH30BAHUE TOMYUYCHHBIX 3HAHHM
JUISL ONMCAHUS M AHAJIN3a PEAIIbHBIX 3aBUCUMOCTEN;

BJIAJICHUE OCHOBHBIMU IIOHATHUSMH O IUIOCKMX UM HPOCTPAHCTBEHHBIX
reoMeTpuYeCKux (¢uUrypax, MX OCHOBHBIX CBOWCTBaX; C(HOPMUPOBAHHOCTH
YMEHHUsI pacro3HaBaTh T€OMETpUUECKUE (PUTYpPHI HA uepTexkax, MOJCIIX U B
pealbHOM MHPE; TPUMEHEHHE U3YYEHHBIX CBONCTB reoMeTpuuecKkux Guryp u
dbopmMynl mJig peElICHUST TeOMETPUYECKHX 3ajad W 3a7Jad C MPAKTUYECKUM
COZIEp’KaHHEM;

c(hOpMUPOBAHHOCTh MPEACTABICHUNM O TMpolleccax M SBJICHUSIX, HMEIOIINX
BEPOSITHOCTHBIA XapaKTep, CTATUCTUYECKUX 3aKOHOMEPHOCTSAX B PEAIBHOM
MHPE, OCHOBHBIX ITOHATHUSAX JJIEMEHTAPHOM TEOPUHM BEPOSITHOCTEW; YMEHUU
HAXOJIUTh W OIICHUBATh BEPOSTHOCTH HACTYILJICHUS COOBITUN B MPOCTEHIIHMX
MIPAKTUYECKUX CUTYAlMAX U OCHOBHBIEC XapaKTEPUCTUKH CIIyYalHBIX BEJIUYNH;



— BJIaJICHHUC HAaBbIKaMHU HUCIIOJIb30BAHHA I'OTOBBIX KOMIIBIOTCPHLIX IIPOIrpaMm IIpH
PCUICHUHU 3aaa4.

VYyeonas mucuumimHa OY/[.04 MartemaTuka cnocoOCTBYeT (hopMUPOBaHUIO
CIIEAYIOIIMUX O0LMX KOMIIeTCHIUM:

Kon HaumeHnoBanue pe3ysbTaTta 00yueHust

OK 1. BreiObupare  cmocoObl  pemieHHst  337a4  MPO(ECCHOHANBHOM  JIESTETBHOCTH,
IPUMEHUTEIBHO K Pa3JIMYHbIM KOHTEKCTaM

OK.2 OcCymiecTBIATh MOKUCK, aHAIN3 U MHTEPIpETalnio WHPOpMAIUU, HEOOXOTUMOMN st
BBINOJIHEHUS 3a]1a4 TPO(ECCHOHATILHON 1€ATEIbHOCTH

OK.3 [TnanupoBaTh M peanu30BbIBaTH COOCTBEHHOE MPO(MECCHOHAIBHOE M JMYHOCTHOE
pa3BuUTHE

OK 4. PaGoratp B KOJIeKTHBE ¥ KOMaH[e, 3 (PEeKTUBHO B3aUMOCHCTBOBATh C KOJUIETAMH,

PYKOBOJACTBOM, KIIMCHTAMU

OK.5 OcylecTBIATh YCTHYIO U IUCBMEHHYIO KOMMYHHMKAIMIO Ha TOCYJapCTBEHHOM
A3BIKE C yUETOM 0COOEHHOCTEH COLMANBHOTO U KYJIbTYPHOTO KOHTEKCTa

OK 6. [TposiBIATE rpaXkAaHCKO-NIATPUOTHUECKYIO MO3UIINIO, IEMOHCTPUPOBATh OCOZHAHHOE
MOBEJICHUE HA OCHOBE TPAJAMLIMOHHBIX OOILIEUEIOBEUYECKUX LEHHOCTEH, MPUMEHSATh
CTaHIapThl aHTUKOPPYNIIMOHHOI'O IOBE/ICHUS

OK 7. CopeiicTBOBaTh  COXPAaHEHHMIO  OKPYXKaIOIIEH  Cpelbl, pecypcocOepexeHHIo,
3¢ (HEKTHBHO JCHCTBOBAThH B YPE3BBIYANHBIX CUTYaAIIHIX

OK.8 Hcnons3oBath cpenctBa (hU3HUECKON KyIbTYpbl IJIS COXPAaHEHUS U YKPEIJICHUS
3I0pOBBsI B Tporiecce MPOGECCHOHATBHONW ACATENBHOCTH W TMOAJCpPKAHUS
HEO0OXOUMOT0 YPOBHS (HPU3HUECKOMN MOArOTOBIEHHOCTH

OK.9 Hcnonp3oBath nHGOPMAIIMOHHBIE TEXHOJIOTUU B MPOGECCHOHATBHON AESITEIbHOCTH

OK.10 [Tonb30BaTbcs MpodeccHOHANbHON JOKYMEHTAIlMeil Ha TOCYJapCTBEHHOM U
WHOCTPAHHOM SI3bIKAX

OK.11 Hcnonp3oBath  3HaHWs 1O  (UHAHCOBOM  TIpaMOTHOCTH,  IJIAHUPOBATh
HpeANPUHUMATENBCKYIO IEATENIbHOCTD B MPo(eccHoHaNbHOM chepe




B pe3yabTarte nzyveHus yueOHoro npeamera «MareMaTuka» Ha yPOBHe cpeJHero o0mero oopa3oBaHusi:

Pasznen

BbInyCKHUK HAYYHTCS

BLIHyCKHI/IK MOJIYYMT BO3MOKHOCTb HAYYUTHCHA

Ienu ocBoeHus npeamera

Jnsa wucnonb30BaHWST B TIOBCEJHEBHOW >KM3HU U
obecrieueHrst BO3MOXHOCTH YCIICIITHOTO MPOAOKCHUS
o0pa3oBaHMs TIO CIEUUATBHOCTSM, HE CBSI3aHHBIM C
MPUKJIAJHBIM UCTOJIb30BAHNEM MaTEMATHUKHA

ﬂ]l}l paseumusl MblUIEeHUA, UCNOJIb306AHUA 6 NOBCEOHEBHOIL
IAHCU3HU u obecneuenus BO3MOINCHOCMU ycneuwrHozo
npodozzofceHu}z 06pa306anuﬂ no cneyuajibHocmsim, He
CB6A3AHHbIM C npumaaﬂbm UCnojlb3oearuem mamemamuxku

DJleMeHTa TeOPUU MHOKECTB H
MATEMATHYeCKOM JIOTHKH

OmnepupoBatb Ha 0a30BOM YPOBHE TOHSATHSIMH:
KOHEYHOE  MHOXECTBO,  JIEMEHT  MHOJKECTBA,
MOIMHOXECTBO,  IEepecedeHne U  OObEeITUHEHHE
MHO’KECTB, YHCJIOBBIE MHOJKECTBA Ha KOOPAMHATHOMU
IIPSIMOM, OTPE30K, NHTEPBAJ,;

— onepupoBaTh Ha 0a30BOM YpPOBHE MOHATUSAMU:
YIBEpXKACHHUE,  OTPULAHME  YTBEPKICHMS,
UCTUHHBIEC U JIOXKHbIE YTBEPXKICHMSI, IPUUYNHA,
CIIeICTBUE,  4YacTHBIA  ciayyail — oOmiero
YTBEPKACHUS, KOHTPIIPUMED;

— HaxoJWTh INepecedeHne U OObEeTUHEHUE IBYX
MHOKECTB, MpPEJICTaBICHHBIX TpapUuecKu Ha
YHUCJIOBOU MPSMOM;

— CTPOWUTH HA YUCJIOBOW IPSIMON MOAMHOKECTBO
YHUCJIOBOTO MHO€ECTBA, 3aJlaHHOE
IIPOCTENIIMMHU YCIOBUAMU;

— Ppacro3HaBaTh JIOKHBIE YTBEP)KJIEHUS, OLINOKU
B pacCyXJIEeHMSIX, B TOM 4YHCIE C
HCIIOIb30BAaHUEM KOHTPIIPUMEPOB.

B noeceonegnoti scuznu u npu usyyeHuu opyux
npeomemos:

— HCIIOJIB30BaTh YUCIIOBBIE MHOXKECTBA Ha
KOOPJMHATHOW MPSIMOM ISl OTUCAHUS
peanbHBIX MPOLIECCOB U SBJICHUM;

— IPOBOJHUTH JJIOTUYECKHUE PACCYKICHHUS B

- Onepupoeamb NOHAMUAMU. KOHEYHOE MHOMCEeCMEO,
ANIEeMERM MHOIMHCecmeda, nodmno:»cecmeo, nepeceveHue u
obvedunenue MHOoMCecme, Yucjiosvle MHoOdHcecmea HA

KOOPOUHAMHOU npAMOl, ompe3ox, uHmepsal,
NOLYUHMEPBATl, NPOMEIICYMOK C BbIKOJIOMOU MOYKOL,
epagpuyeckoe npeocmaeieHue  MHONCECM8 Ha

KOOPOUHAMHOU NILOCKOCIL,

— Onepuposams nonamusmu: ymeepowcoenue, Ompuyanue
VMBEPIHCOeHUsl, UCMUHHbIE U JIOJICHbIE YMBEPIHCOCHUS,
npuuuHa,  clreocmeue,  HACMHbIU - CAy4al  00we2o
VMEEPIHCOeHUsl, KOHMPNPUMED,

— IlIpogepsimb npuHAONEHCHOCb dNIeMEHMA MHONMCECNBY,

— Haxooumv nepeceuenue u 00veOUHeHUe MHONMCECMS, 6
MOM 4Yucie NpeoCcmasieHHblX cpauyecKu HaA HYUCIOo80l
NPAMOU U HA KOOPOUHAMHOU NAOCKOCIU,

— Ilposooumsv  OokazamenvHble  paccyyicoeHuss 0
000CHOBAHUS UCIHUHHOCIU YINBEPHCOCHUIL.

B noscednesnoul  owcusHu u  npu  uzyveHuu  Opyeux
npeomemos:

— Hcnonvzoeams uucnogvle MHOdHCECBA Ha
KOOPOUHAMHOU NPAMOU U HA KOOPOUHAMHOU NIOCKOCU
OJ151 ONUCAHUSL PEATbHBIX NPOYECCOB U SGNIeHULL

— IIposooums doxazamenvhvie paccyHcOeHus 8 CUMYAYUsX
NOBCEOHEBHOU JICU3HU, NPU peuleHuu 3a0ay u3 Opyeux
npeomemos
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CUTYAIMSIX MTOBCETHEBHOM KU3HU

Yucaa n BbIPAKCHUA

OmnepupoBarb Ha 0230BOM yPOBHE MOHSATHIMH: LEJI0C
YHCIIO0, JIEIUMOCTh YHUCEN, OOBIKHOBEHHas JpoOb,
JeCATUYHAs IpoOb, palroOHAIBHOE 4YUCIIO,
OpUOIMKEHHOE 3HAa4eHHWE Yucia, 4acTh, JO0JI,
OTHOILEHNUE, IIPOLIECHT, IIOBBIIICHUE U IOHUKEHUE Ha
3aJJaHHOE YKCJIO IPOLIEHTOB, MacIITao;

— omepupoBaTh Ha 0a30BOM YpPOBHE MOHATUSMHU:
norapupm qucia, TPUTOHOMETPUYECKAs
OKpPY>KHOCTb, I'paZlyCHasi Mepa yrja, BeIU4nHa
yria, 3aJJaHHOTO TOYKOU Ha
TPUTOHOMETPUYECKON  OKPYKHOCTH, CHHYC,
KOCHHYC, TAaHI€HC M KOTaHI€HC YIJIOB,
HMMEIOIUX [TPOU3BOJIbHYIO BEIINUUHY;

— BBIIOJHATH apU(PMETHUYECKHE JCHCTBUS C
LEJIBIMU ¥ PallHOHATIBHBIMY YHCIIAMU;

— BBIIOJHATH  HECIIOXKHBIE  IpeoOpa3oBaHUs
YHCJIOBBIX BBIPAXKCHHUM, COIEPIKAIIMX CTEIECHU
gucen, MO0 KOPHH W3  4HCeN, JH0o
JorapupMbl YHUCEIT;

— CpaBHUBAaTh pAlMOHAJIBHBIE YHCIA MEXIY
co0oii;

— OLIEHHMBAaTh M CPaBHMBATh C palMOHAJIbHBIMU
YUCJIAMM 3HAY€HUs LEJIbIX CTENEHEHW 4YHCell,
KOpHEH HaTypaJbHOM CTEIEHU U3 YHUCEl,
Jorapu(MoB YUCEI B IPOCTHIX CIIydasix;

— M300paxkaTh TOYKAMU Ha YHCIOBOW MpPSIMOM
LEJIbI€ U pallMOHAJIbHBIC YUCIIA,

— wu300pakaTb TOYKAMU Ha YHUCJIOBOM mpsIMOM
LETble CTENEHU 4YHCel, KOPHU HATypaJbHOU
CTETIEHM W3 4YHUCeN, JiorapupMbl UHUCENT B
MPOCTHIX CIIY4asiX;

— BBIIOJHATH  HECIIOXKHBIE  IpeoOpa3oBaHUs
LENBIX M JpOOHO-pALlMOHATBHBIX OYKBEHHBIX

Cs0600H0

onepupoesamo NOHAMUAMU. yenoe uucio,

oenumocms  uucel, O0ObIKHOBEHHAsL OpoOb, OecAMUYHAs
0pobb, payuoHAIbHOE YUCLO, NPUOTUIHCEHHOE 3HAYeHUe
yucia, wacmo, 0071, OMHOULEHUe, NPOYEeHm, NOGbIUUEHUE U
NOHUdICEHUE HA 3A0AHHOE YUCILO NPOYEHMO8, MACUmao,

npueoOOUMs  NpuMepsbl  yucer ¢ 3A0AHHbIMU
ceoticmeamu OenUmMocmu,
onepupoeamv — NOHAMUAMU.  102aApUPM  uucia,

MPULOHOMEMPUYECKASL OKPYICHOCMb, DAOUAHHASL U
2paodycHas. mepa yend, 6eiuyuna yeid, 3a0aHHO2O0
MOYKOU HA MPULOHOMEMPUUECKOU OKPYHCHOCMU,
CUHYC, KOCUHYC, MAHSEHC U KOMAHZEHC Yelo8,
UMEIOUWUX NPOUZBOTLHYIO BEIUYUHY, YUCTA € U T,
BbINOHAMb  apuhmemuueckue Oeucmeus, codemast
YCmMHble U NUCbMEHHble — Npuemvl, NPUMEHsIsE Npu
HeoOX00UMOoCmu 8bl4UCIUMENbHbLE YCMPOUCMBA;
HAX00Uumsv 3HAYEHUs KOPHS HAMYPALbHOU CMeneHu,
cmenetu ¢  PAYUOHANLHHIM nokasameinem,
goeapugma,  UCNOIL3Y  NpuU  HeobXoouMocmu
BbIUUCIUMENbHBLE YCIPOUCMBA;
noIb306AMbCA  OYEHKOU U
NPAKMUYECKUX pacuemax,
npo8oOUMb NO U3BECTHBIM (OPMYIAM U NPABULAM
npeobpazoeans OYKBEHHbIX svipasiceHull,
BKIIOHAIOWUX — CIENneHlU, KOpHU, J102apugpmel U
mpuzoHomMempuieckue yHKyuu,

NPUKUOKOU — npu

HAXO0OUMb  3HAYEHUsI  YUCTLOBbIX U  OVKBEHHBIX
8bIPAdICEHUI, ocyujecmerisis HeobxoouMvle
NOOCMAHOBKU U NPEOOPA308AHUSL,

uzobpaxcamsv ~ cxemamudecku — yeol, — 6eIUYUHA

KOMOPO20 8bIpadiCena 6 2paoycax Ui paouanax;
UCNnoIbL306amMb  NpU  peuleHuu 3a0ad  madauyHvle
SHAYeHUU MPU2OHOMEMPU4EeCKUX (DYHKYUU Y2n08;
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BBIPAKEHHUI;

— BBIpaXaTb B  MPOCTEHIIMX  CilIydasx W3
paBeHCTBA OJHY MEPEMEHHYIO Yepe3 APYyTHe;

— BBIYHCIATH B TMPOCTBIX CIIydasiX 3HAYCHUS
YHCJIOBBIX M  OYKBEHHBIX  BBIpAXCHUH,
OCYIIECTBIISII HEOOXOJUMBIE MOJCTAHOBKU H
npeoOpa3oBaHus;

— M300pakaTh CXEMAaTHYEeCKH YIoJ, BEIUYMHA
KOTOPOT'O BBIPAXKEHA B TPaycax;

— OIICHHMBATh 3HAKH CHHYCa, KOCHHYCA, TAHTEHCA,
KOTaHI€HCA KOHKPETHBIX yIJIOB.

B noeceonesnou orcuznu u npu uzyyeHuu Opyaux
VueOHbIX NPeoMemos:

— BBINOJHATH BBIYHMCICHUS TMPH PEIICHUU 3a7ad

MPAKTUYECKOTO XapaKTepa,

— BBIIOJHATH  IPAKTUYECKHE  pacdeTbl ¢
HCIIOJIBb30BaHUECM Inpu H€06XOZ[I/IMOCTI/I
CIIPaBOYHBIX MAaTEPUAJIOB M BBIYMCIMTEIBHBIX
YCTPOWCTB;

— COOTHOCHUTh peasibHbIE BEIINYUHBI,
XapaKTEepPUCTUKH  OOBEKTOB  OKPY)KAIOLIETO
Mupa C ux KOHKPCTHBIMU YHCJIOBBIMHU
3HAYCHUAMU;

— HCIIOJB30BAaTh METOAbI OKPYTJICHUA,

NpUOMMDKEHNUS M TNPUKUAKUA TpU  pEHIeHUU
IIPAKTUYECKUX 3a/1a4 OBCEAHEBHOM JKU3HU

BbINOIHAMb NEePesod GelUHUHbL Velid U3 PAOUAHHOLU
Mepbl 8 2pA0YCHYIO U 0OPAMHO.

B noeceonesnoti swcuznu u npu uzyuenuu Opy2ux y4yeOHvlx
npeomemos:

BbINOIHAMb OelCMBUsL C YUCTOBLIMU OAHHLIMU NPU
peutenuy 3a0a4 npaKkmu4ecko20 xapaxkmepa u 3a0ay
U3 pasiuyHuLIX obnacmeri 3HAHUL, UCNONL3YSL NpU

Heobxooumocmu Cnpaeo4Hble mamepuailbl u
B8blHUCIUMETIbHbLE yCWlpOﬁCWlGG;
oyeHuseams, CpasHueanib U UCHOJIb306aMb npu

peutenuy npaKkmu4eckux 3a0ay Yuciogvle 3HA4eHUs
PeanvbHblX  BelUYUH,  KOHKpemHble  HUCLO8ble
Xapakxmepucmuxu 06veKmos OKPYHCaroue2o mupa

YPaBHeHI/IH H HEPABCHCTBA

— Pemate 1MHEHHbIE YpaBHEHUS U HEPABEHCTBA,
KBaJIpaTHBIC yPaBHEHUS;

— Pemate norapudmuueckue ypaBHEHHUs BHJA
log a (bx + ¢) = d u npocreiimne HepaBeHCTBA
Buja log a x <d;

— Pemate mokazaTeNbHBIE YpaBHEHHS, BUAA a
bx+c = d (rme d MOXHO TpenCTaBUTH B BUIE
CTENIEHH C OCHOBaHHEM a) W TpocTeimme

Pewams  payuonanvuwvie,  noxazamenvhvie U
Jnoeapugmuyeckue  ypasHeHus U  HepageHcmad,
npocmeuuiue UppayuoHanbHule u

mpuecoHoMempuyecKue ypasHeHus, HepaseHcmea U ux
cucmemvl,;

UCnonvL308amsb  Memoovl  peueHuss  YPaGHeHUlU:
npugeoenue K U0y «NpPou3eedeHue pasHo HY0» Uil
«HACmMHOe PABHO HYII0», 3AMEHA NePEMEHHIX,
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HepaBeHcTBa Buga a X < d (rme d MOXXHO
Hpe[[CTaBI/ITb B BHUIAC CTCIICHU C OCHOBAHHUEM

a);.

— TMPUBOJUTH HECKOJbKO MPHUMEPOB KOpPHEH
npocTeimero TPUTOHOMETPHYECKOTO
ypaBHEHHsI BUa: sinX = @, COSX = a, tgx = a,
Ctgx = a, rme a — TabnaWYHOEe 3HAYCHUE
COOTBETCTBYIOIIEH TPUTOHOMETPHUYECKOU
GbyHKIMN.

B mnoBcenHeBHOWM JXKU3HM M TpU HU3YYCHHH JAPYTUX
IIPEIMETOB:
— COCTaBJATh W pellaTb ypaBHEHUS U CHUCTEMBbI
ypaBHEHHUH  TpU  PEIIEHWHU  HECIIOKHBIX
MPaKTUYECKUX 3a/1a4

UCNONIL308AMb  Memoo unmepeanos onsa peuterus

HepageHcme;
UCNOIL3068AMb epaguueckui Memoo onst
NPUBTUICEHHO20 PeenUsl YPAGHEHUIL U HEPABEHCME,

uzobpasicams Ha MPUSOHOMEMPUYECKOTL

OKDYHCHOCIU MHOMCECNB0 peuleHutl npocmeuuux
MPUCOHOMEMPUYECKUX VPABHEHUU U HEPAGEHCME,
BbINOJIHAMb OMOOP KOPHell VPAGHEeHUU UIU PeueHUll
HEpaseHcms 6 COOMEEemcmeuu ¢ OONOIHUMENbHbIMU
VCA0BUAMU U OCPAHUYEHUIMU.

B nosceonesnoii scusnu u  npu usyyeHuu Opyeux yueOuvix
npeomemos:

cocmagnams U pewiamv  YPAGHeHUsl,  CUCHEeMbl
Ypaenenull U HepaeeHcmea npu peuwleHuu 3a0ay
Opy2ux yueOHbIX npeomMemos;

UCNONb308aMb  YPAGHEHUsI U HepageHcmea Ol
NOCMpOeHUss U UCCIe008AHUA  NPOCMEUUUX
Mamemamuyeckux Mooenell peanrbHblX CUmyayutl uiu
NPUKTIAOHBIX 3a0aY;

yMemv  UHMepnpemuposams — NOJIVYEHHbIU  Npu
peulenuy  ypasHeHus, HepageHcmea UiU CUcmembl
pe3yibmam, OYeHusams e20  Npagoonooodue 8
KOHmeKcme 3a0aHHOU PeanvHOU CUumyayuu uu
NPUKIAOHOU 3a0ayul

DOyHKIUUHA

— OmnepupoBarb Ha 6a30BOM ypOBHE MOHATUSAMU:
3aBHCUMOCTh BEIIMYMH, (PYHKIUS, apTyMEHT H
3HaYeHHue (QYHKLUUHU, 00JacTh ONpeNeleHus |
MHOKECTBO  3HayeHWl  QyHKIOUH, Tpapuk
3aBUCUMOCTH, Tpaduk  GyHKUUH, HYIH
GyHKINK, TPOMEXKYTKH 3HAKOIOCTOSHCTBA,
BO3pAacTaHME€ HA YHUCIOBOM  IPOMEXKYTKE,
yObIBaHHE  Ha  YHCIOBOM  IIPOMEXKYTKE,
HauOoyplllee W HauMEHblIEe  3HAuCHHE
GYHKIIMM  HAa  YHUCIOBOM  TPOMEXYTKE,

Onepuposamv NOHAMUAMU: 3ABUCUMOCTb BETUYUH,
@dyHKyus, apeymenm u 3HaveHue GyHKyuu, oonacmo
onpedeneHuss U MHONCECMB0 3HAYEHUN QYHKYUU,
epaghux  3aeucumocmu, epagux  @GyHKyuu, HyIU
Gyuryuu, NPOMENCYMKU 3HAKONOCMOAHCMEA,
803pacmanue Ha YUCIOB0M NPOMENCYmKe, YObleaHue
H4  YUCI080M  NpOMedCymKe,  Hauboavuee U
HauMmeHvbuiee 3HAYeHUe (QYHKYuu Ha  UYUCI080M
npomedicymke, nepuooudeckas QyHKyus, nepuoo,
YemHAsl U HeYemHasl (PYHKyuu,
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nepuoaudeckas GyHKIUs, IEPHOL;

— omnepupoBaTh Ha 0a30BOM YpPOBHE MOHATUSMU:
npsiMass M oOpaTHas NPONOPLUOHATIBHOCTD
JMHEWHas1, KBaJpaTH4iHasi, Jorapudmudeckas u

II0Ka3aTeabHas ¢byHkuuy,
TPUTOHOMETPUUECKHE (PYHKINU;

— pacro3HaBaTh rpaduKu 3JIEMEHTApPHBIX
GbyHKIM: psIMOH u oOpaTHOH
MPONOPIIMOHATILHOCTH, JIMHEUHOM,
KBaJpaTUYHOM, J0rapuPpMHIECKON U
MOKa3aTeabHOU byHKIUH,
TPUTOHOMETPUIECKHX (DYHKITHI;

— COOTHOCHUTh rpaduku 3JIEMEHTaPHBIX
byHKIUi: psAMO u oOpaTHO
MPOMOPIIUOHAIIBHOCTH, JIMHEWHOM,
KBaJIpaTUYHOM, norapupMHUIECKON u
[I0Ka3aTeIbHON byHKIUH,

TPUTOHOMETPHUUECKUX (GYHKLUH ¢ popMynamuy,
KOTOPBIMH OHH 33/1aHbI;

— HaxoJMTb MO rpaduKy NpUOIMKEHHO 3HAYEHUS
(YHKIMU B 331aHHBIX TOUKAX;

— ompeaensaTe no QyHKIUU (HYJIU, TPOMEXKYTKU
3HAaKOIIOCTOSIHCTBA, MIPOMEXKYTKH
MOHOTOHHOCTH, HauOOJbIINE W HaUMEHbIIUE
3HAYEeHUS U T.11.);

— CTpOWTH ICKU3 rpaguka byHKIIH,
yJIOBJIETBOPSIIOIIEH NPHUBEICHHOMY HaboOpy
yciaoBUH  (IPOMEXYTKH  BO3pacTaHus  /

yObIBaHUs, 3HadeHHe (YHKUUU B 3aJlaHHOU
TOYKE, TOUKH SKCTPEMYMOB U T.11.).
B noBcegHeBHON JKWM3HM W TNpU HM3YYEHHH JAPYTHX
IIPEAMETOB:
— OompeaensaTh Mo rpapukaM CBONCTBA peabHBIX
MPOLIECCOB U 3aBUCHUMOCTEH (HauOousblue U

Onepuposams nouamusamMu: npsamas u obpamuas

NPONOPYUOHATbHOCMb,  TUHEUHAS, K8AOpAMUYHasl,
Joeapupmuyeckas U NOKA3AMENbHASL  QYHKYUU,
mpuecoHomempuyecKue QyHKyuu;

onpedenamsv  3HA4eHue (QYHKYUU NO  3HAYEHUIO

apeymeHma npu  pasiudHbLlX  Cnocobax 3a0aHus
dynxyuu;

cmpoums 2paguKu u3yyeHHvIX QYHKYULL,

ONUCHIBAMb NO 2PAPUKY U 8 NPOCMEUUUX CYUASAX NO
Gopmyne nogedenue u c80UCMBA PYHKYULL, HAXOOUMb
no epaguxy Qyukyuu Haubonvuue U HAUMeHbUUUe
3HAYEeHUs,

cmpoumo 9CKU3 epaghuxa Gdynkyuu,
yooeremeopsioueti. NPUBEOeHHOMY HAOOpPY VCI08uUll
(npomedicymku  803pacmanus/yovleanus, 3HaueHue
@yHKYUU 6 3a0AHHOU MOUKe, MOUKU IKCMPEMYMOS,
acumnmomol, Hyau QyHKyuu u m.o.);

pewams  YypasHeHus, — npocmeriiue  CUCHEMbl
VPAGHeHUl, UCNONb3YSL CBOUCMBA (QYHKYUL U uUx
epaguxos.

B nosceonegnou HCusHu U npu uzyueHuu Opy2ux yueOHbiX
npeomemos:

onpeodensimv NoO epagukam u UCHOIb308aMb  OJisl
peweHuss NPUKIaoHblX 3a0ay CEOUCMEd pPealbHbIX
npoyeccos u  3asucumocmei  (Hauborvwiue U
Haumenbliue 3HAYeHUs, NPOMENCYMKU 803DACMAHUSA
u yovI8aHUs @yHuryuu, npOMedHCYymKU
3HAKONOCMOAHCMEA, ACUMAIMOMbL, NEPUOO U M.N.),
unmepnpemupogams  C8OUCMEA 68  KOHMeKCme
KOHKPEmHOU NPAKMUUecKou Cumyayuu,

onpeodensams no epaguxam npocmeuiuiue
Xapakxmepucmuxku nepuoouyeckux npoyeccos 8
ouonocuu, 3KOHOMUKe, MY3bIKe, paouocessu u op.
(amnaumyoa, nepuoo u m.n.)
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HauMEHBIIINE 3HAYEHUS, IIPOMEXKYTKH
BO3pacTaHWsi H  YObIBaHHS, MPOMEXKYTKH
3HAKOIIOCTOSIHCTBA U T.I1.);

— HHTEpPIPETUPOBATH CBOMCTBA B KOHTEKCTE
KOHKPETHOW IIPAKTUYECKOU CUTYALIUU

DIeMEeHThI
aHaJIM3a

MaTeMaTH4Y€CCKOIo

— OmnepupoBath Ha 6a30BOM YPOBHE MOHATUIMHU:
IIPOU3BO/IHAS (PYHKIIUH B TOUKE, KacaTesIbHas K
rpaduKy GyHKIHH, TPOU3BOIHAS (DYHKITHH;

— ONpeAensaTh 3HAYCHHE MPOU3BOJHON (YHKLUU
B TOYKE IO H300paK€HHIO KacaTeIbHOM K
rpaduKy, IpOBEAECHHON B 3TON TOUKE;

— pemaTh HECIOXHBIE 337ayd Ha NPUMEHEHUE
CBSI3U MEX]y POMEKYTKaMH MOHOTOHHOCTH U
TOYKaMHU JKCTpeMyMa (YHKLUUH, C OJHOM
CTOPOHBI, U IPOMEXYTKAMH 3HAKOIIOCTOSIHCTBA
U HYJISIMH TIPOM3BOIAHON 3TOH (YHKIHMU — C
JIPYTOM.

B noeceonesnou orcuznu u npu uzyueHuu Opyeux
npeomemos

— TONB3YACh TpadUKaMH, CpaBHUBATh CKOPOCTH
BO3pacTaHus (pocTa, MOBBIIEHUS, YBEIUUCHHUS
U T.JI.) WIA CKOPOCTU YObIBaHUS (NafeHMUS,
CHIKEHMsI, YMEHBIIEHUS M T.I.) BEJIWYMH B
peanbHBIX Mporeccax;

— COOTHOCUTh TpaMKH pEaJbHBIX MPOLECCOB U

3aBUCHUMOCTEMN c ux OIMCaHMSIMU,
BKJIIOYAIOIIUMHU  XapaKTEPUCTUKU  CKOPOCTH
u3MeHeHust  (OBICTpBIM  pocT,  IUIaBHOE

MOHIKEHHUE U T.I1.);

— HCIIONB30BaTh TpaUKU peabHBIX IMPOIECCOB
JUIsL PELeHUs HECJIOKHBIX MPUKIIaJHBIX 33734,
B TOM YHCJIE ONpenenss 1Mo rpaduky CKOpOCTh
X012 mporecca

—  Onepuposamv noHamMusMuU: NPOU3800HAsL PYHKYUU 8
mouke,  KacameavbHas K  epaguxy — QyHKyuu,
npou36o0HAs PYHKYUU,

—  GBIYUCHAMb NPOU3BOOHYIO OOHOUIEHd, MHO2OUIEeHd,
K8aOpamuo2o KOpHs, NPOU3B00HYIO CYMMbL (PYHKYULL,

—  BBIYUCTAMb NPOU3BOOHBLE INEMEHMAPHBIX DYHKYUL U
UX KOMOUHAYULL, UCTONB3YSL CNPABOUHbIE MAMEPUATBL,

— uccrnedosamsv 6 NPOCMeUwUx cayuasx @QYHKYuu Ha
MOHOMOHHOCMY, Haxooums  Hauboibwiue U
Haumenbliue 3Havenus QYHKYull, Cmpoums epaguxu
MHO20UNIEHO8 U NPOCMENWUX  PaYUOHANIbHBIX
@yukyutl c UCNONb308AHUEM annapama
Mamemamuyecko2o aHaIu3d.

B nosceonesnoii oicuznu u npu uzyuenuu Opyeux yueOHvix
npeomemos:

— pewiamsv NpuKiaoHvle 3a0aqu u3z Ouonocuu, QuuUKu,
XUMUU, IKOHOMUKU U OPYeUX NPEOMEMmO8, CA3AHHbLe
C  uccne0osanuem  Xapakmepucmux — peanrbHulX

npoyeccos, HaxoolcoeHuem HauboLUUX u
HAUMEHbUWUX 3HAYEeHUU, CKOPOCMU U YCKOPEHUs U

UHmMepnpemuposams noyueHHble pe3yibmanol
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CraTucTuKa H Teopus
BEPOSATHOCTEM, JIOTUKA 1
KOMOMHATOpHKA

— OmnepupoBarh Ha 6a30BOM YPOBHE OCHOBHBIMU

OIUCATEILHBIMH XapaKTEePUCTHKAMHU
YHCIIOBOTO0 Habopa: cpenHee apudmernyeckoe,
MeluaHa, HaumOoJibllee W HaWMEHbIIEe
3HAYCHUS,

— omepupoBaTh Ha 0a30BOM YpOBHE MOHSATHAMHU:
Y4acTOTa U BEPOSATHOCTb COOBITHSA, CIy4aliHBIN
BBIOOpP,  ONBITBI C  PaBHOBO3MOXXHBIMHU
3JIEMEHTAPHBIMU COOBITUSMH;

— BBIYHCJISTH BEPOSITHOCTU COOBITHH Ha OCHOBE
MOJICYETa YKCIIa UCXOJIOB;

B nosceomesnoui owcusHu u npu  usyyenuu Opyeux
npeomemos:

— OIIGHMBATh M CPaBHHMBATh B IPOCTHIX CIIydasx
BEPOSITHOCTH COOBITHI B peaIbHOM KHU3HU;

— 4WTaTh, COMOCTABIISTD, CpaBHHBATh,
UHTEPIIPETUPOBATh B TMPOCTBIX  CIyYasx
peanbHbIe JaHHbBIC, NPEJICTAaBICHHBIC B BUJIE
TabIuII, IUarpamm, rpaduKoB

Umemsv  npedcmasnenue 0 OUCKpemHbIX U
HenpepbLEHbIX CILYUAUHBIX BENUYUHAX u
pacnpeoeneHusix, 0 He3A8UCUMOCTU  CLYYAUHBIX
BENUYUH,

umemsv  npeocmaeieHue 0 MAMeMamuieckKom
OHCUOAHUU U OUCNEPCUU CTIYYAUHBIX 8ENUUUH,

umemsv npeocmasieHue 0 HOPMAbHOM
pacnpeoeneHuu u npumepax HOPMAIbHO
pacnpeoeneHHbIX CAV4auHbIX 6EeTUUUH,

NOHUMAMb  CYmMb  3aKOHA — OOIbWUX — Yucel U

8bIOOPOUHO20 MEMOOA USMEPEHUS 8ePOSIMHOCTEN
umMems npedcmasienue 00 yCl06HOU 8ePOSMHOCU U
0 NOJIHOU BEPOSMHOCMU, NPUMEHAMb UX 8 PeuleHul
3a0ay;

uMemsb npeoCmasieHue O BAICHBIX YACMHBIX BUOAX
pacnpeoeneHuil U NPUMEHAMb UX 8 peuleHul 3a0a4;
umemsv npeocmasiienue 0 KOpperayuu CryyauHvlx
BEIUYUH, O TUHEUHOU pecpecCul.

B noseceonesnotui sxcuznu u npu usyueHuu opyux npeomemos:

BLIYUCTSMD UTU OYSHUBAMb BEPOSIMHOCIU COOLIMULL
8 PeabHOU HCUHU;

8b10UPaAMb NOOX00AUUE MEMOObL NPEOCMABIeHUs. U
00pabomxu OaHHbIX,

VyMemb peulams HeClONCHble 3a0a4 HA NpUMeHeHue
3aKOHA OONBLWUX YUCeT 8 COYUOLOSUU, CIPAXOBAHUU,
30pagooxpanenuy,  obecneueHuu  OE30NACHOCU
HACeNeHUsl 8 YPe38bIUAUHBIX CUMYAYUSIX.

TexcToBBIE 3a70aYN

— PemaTte HECIOKHBIE TEKCTOBBIE 3a/1a4H PA3HBIX
THIIOB;

— QAHAIM3UPOBATh  YCIOBUE  3aJaud,  I[pH
HEOOXOJIUMOCTH CTPOUTH Ui €€ pelleHUs
MAaTeMaTUYECKYIO0 MOJIETb;

— TMOHMMAThb M HWCIOJIB30BAaTh JUIS PELICHUS
3aaur UHQOPMAIIHIO, IPEICTABIICHHYIO B BHJIE

Pewamv 3a0auu pazuvix munos, 6 mom yucie 3a0a4u
NOBbIUEHHOU MPYOHOCMU;

8b10UPAMb ONMUMATLHBIU MEMOO peulenus 3a0ayl,
paccmampusas paziuyHvle Memoobl,

CMpoums MoOeb peueHus 3a0adu, nPo8ooUmby
doKazamesnibHvle PaACCyHCOCHU,

pewiams 3a0a4u, mpedyouue nepedbopa 8apuaHmos,
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TEKCTOBOM M CHUMBOJIBHOM 3allUCH, CXEM, npoepKuU yCl08Ul, 8b100pa ONMUMATLHO2O

TaOIuUII, TUarpaMM, rpad)uKoB, PUCYHKOB; pe3yrbmama,

JICHCTBOBATH 110 AJITOPUTMY, COJCPIKAIIIEMYCS B —  QHAIU3UPOBAMb U UHMEPNPEMUPOBAMb Pe3YIbManibl
YCIIOBUH 33J1a4H; 8 KOHmeKcme yCio8ust 3a0a4iu, 8bloupansv peueHusl,
UCIIOJIb30BaTh JIOTUYECKHUE PACCYKICHHS TPH He npomueopeyauue KOHMeKCmy,

pEIICHUY 33]1a4H; —  nepesooumv npu peutenuu 3a0a4u uHpopmayuio u3
pabotatb C  U30BITOYHBIMH  YCIIOBUSIMH, 00HOU (hopMbL 8 OpYeYI0, UCNONL3YS NPU

BBIOMpass W3 BCeH WHQpOpPMAIMU JaHHBIC, HeobXooumocmu cxemol, madoauysl, 2papuxu,
HEOOXOIUMBIC JUIS PEIICHUS 33]1a4H; ouazpammol;

OCYIIECTBIIAT HECJIOKHBII nepebop | B nosceonesnou srcusnu u npu uzyuenuu Opyaux npeomemos:
BO3MOKHBIX ~peIICHUH, BbIOMpas W3 HHUX — pewiams npakmuyecKue 3a0ayu u 3a0ayu u3 opyaux
ONTUMAJIHFHOE o KPUTEPHSIM, npeomemos

c(OPMYIIUPOBAHHBIM B YCIIOBUHU;

aHAIM3UPOBATH u HWHTEPIPETUPOBATH

MOJTyYCHHBIC PEIICHUS B KOHTEKCTE YCIOBHSI

3aJ1auH, BBIOMpATh peIlIeHus, HE

MIPOTUBOpPEYAIINE KOHTCKCTY;
peliaTh 3a1a4i Ha pacueT CTOMMOCTH MOKYIIOK,
YCIIYT, TIO€3/I0K U T.IL.;

peliaTth HECIOXKHBIE 3a/ayd, CBA3aHHBIE C
JIOJIEBBIM y4acCTHEM BO BJaJeHUU (pupMoii,
MPEANPUATHEM, HEABUKHUMOCTBIO;

pemats 3aJa4d  Ha [POCThIE TMPOIIEHTHI
(cucteMbl  CKMAOK, KOMHCCHH) M  Ha
BBIYHCIICHUEC  CJIOXHBIX  TIPOIICHTOB B
pa3IMYHBIX CXeMaX BKIJIAJOB, KPEIUTOB W
UTIOTEK;

pemarts MpakTHYeCKHe 3aladyu, TpeOyromme
WCIOJIb30BAaHUS OTPULIATEIBHBIX YHCEN: Ha
oTpejieliecHue TeMIlepaTyphl, Ha OIpeselieHre
MOJIOKEHUS Ha BPEMEHHOM OCH (10 HaIIel 3Pl
W TIOCJE), Ha JBW)KCHUE JICHEKHBIX CPEJICTB
(mpuxon/pacxon), Ha onpeJiereHue
rJ1yOUHBI/BBICOTHI U T.I1.;
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— HCIONB30BaTh  TOHATHE  Macmrada s
HAXOXKJCHHUS PACCTOSHUM W JUIMH Ha KapTax,
IUIAaHAX MECTHOCTH, IUJJaHaX TIOMEIICHUH,
BBIKpOIKaXx, pu paboTe HAa KOMITBIOTEPE U T.11.

B nosceonesnoti srcuznu u npu uzyuenuu opyeux
npeomemos:

— pemarh HECIOXHBIE MPAKTUYCCKUE 3aayuH,
BO3HUKAIONINE B CUTYallUSIX ITOBCEAHEBHOU
KHU3HH

I'eomerpus

— OmnepupoBarb Ha 6a30BOM ypOBHE IMOHSATHUSMHU:
TOYKa, MpsAMas, IJOCKOCTh B IPOCTPAHCTBE,
NapayieIbHOCTh U HEePHEHAUKYISIPHOCTb
IIPSIMBIX U IIJIOCKOCTEM;

— pacro3HaBaTb OCHOBHBIE BUJIbI
MHOTI'OI'PaHHHUKOB (mpusma, nupamua,
MPSIMOYTOJIBHBIN Mapajuienenunesn, Kyo);

— u300paxarh u3ydaeMble (UIYpbl OT PYKH MU C
PUMEHEHHEM MPOCTBIX YEePTEIKHBIX
UHCTPYMEHTOB;

— fenath (BBIHOCHBIE) IIJIOCKHE YEPTEXH U3
PUCYHKOB TMpOCTBIX OOBEMHBIX QUIYp: BHUJ
CBepXY, cOOKY, CHU3Y;

— U3BJEKaTh MHPOPMAIUIO O IPOCTPAHCTBEHHBIX
reOMEeTPUUYECKUX (QUrypax, IMperCcTaBICHHYIO
Ha YepTeXax U PUCYHKAX;

— mnpuMmeHATs  Teopemy  Iludaropa  mpm
BBIUHCIICHUHM 3JIEMEHTOB CTEPEOMETPUUYECKUX
uryp;

— HaxoAWuThb OOBEMBI M IUIOMIATU MOBEPXHOCTEH
MPOCTEUIIINX MHOTOTPAHHUKOB C IPUMEHEHUEM
hopmyu;

— pacro3HaBaTh OCHOBHBIE BHJIbI T€J BPAILCHUS
(konyc, nunuHIp, cepa u map);

— HaxoJuTh OOBEMBI M IUIOLIAJU MOBEPXHOCTEH

Onepuposamv ~ nowamuaMu:  mMoukd,  NpPAMas,
NIOCKOCMb 8 NpOCMpancmee, NApaLIelIbHOCIb U
NEPNEeHOUKYIAPHOCIb NPSMBIX U NIOCKOCMEU,
npumensams O/ peuleHus 3a0a4 2eomempuyecKue
Gakmol, eciu ycioeusi NPUMeHeHUs: 3a0aHbL 6 SI6HOLL
Gopme;

pewams 3a0auu Ha HAXOHCOEHUe 2eOMempPUdecKux
BeUYUH NO 0OPAZYAM UTU ATICOPUMMAM;

denamv (8bIHOCHbIE) NAOCKUE YEPMEHCU U3 PUCYHKOB
00veMublX ¢ueyp, 6 mom uucie pucoeamv uo
ceepxy, cOOKy, Cmpoums ceueHuss MHO202PAHHUKOB,
u3zeneKkamo, uUHmMepnpemuposams u
npeobpazoevleams UHGOPMAYUIO O 2eOMEeMPUYECKUX
Gueypax, npedcmasieHHyI0 Ha Yepmextcax;
npuMeHsmy 2eomempuieckue Gakmel 01 peuileHus
3a0au, 6 MoOM uucie Npeonoacaruux HecKoIbKO
Wazoe peuteHusi;

ONUCHIBAMb  B3AUMHOE  PACHONONCEHUE NPAMbBIX U
nI0CKOCmell 8 NpOCMpancmee;

Gopmynuposams ceoticmea u npusHaKu ueyp;
00KA3bI8AMb 2e0MeMmpUuiecKue YmeepiHcoeHus,
enadems CMAaHOapmHoll Knaccuguxayuei
NPOCMPAHCMBEHHBIX  ueyp (nupamuosl, NpuU3Mbl,
napanneienuneobvt);

Haxoo0ums 00vemMbl U NIOWAoU NOBepXHOCMmEl

18




NPOCTEUIIMX ~ MHOTOTPAaHHUKOB W Tel
BpAIICHUS C IPUMEHEHUEM (HOPMYIL.
B noeceoneenot oicusnu u npu  usyueHuu Opyeux
npeomemos:

— COOTHOCUTH a0CTpPaKTHBIE T'€OMETPUYCCKUE
MOHATHUSL U (AKTHI C PEaATbHBIMH JKU3HECHHBIMH
00BEKTaMU M CUTYAIHSIMHU;

— HCIIONB30BAaTh CBOMCTBAa MPOCTPAHCTBEHHBIX
reOMETPUYECKUX  (Guryp Uit  perieHwHs
THIIOBBIX 33/1a4 MIPAKTUUECKOTO COJICPKAHUS;

— COOTHOCUTh IUIOINAJAHM TOBEPXHOCTEH  Tel
OJTMHAKOBOH (DOPMBI pa3IMYHOTO pa3Mepa;

— COOTHOCUTH OOBEMBI COCYJOB OJMHAKOBOMH
(OpPMBI pa3TUIHOTO pa3Mepa;

— OIICHHMBATh bopmy MPAaBUIHLHOTO
MHOTOIpaHHHMKA TOCJIC CIHJIOB, CPE30B M T.II.
(ompenensiTh KOJMYECTBO BEpIIMH, pedep H
rpaHeil MOJYYCHHBIX MHOTOTPDAHHUKOB)

2eoMempuyecKux mei ¢ npuUMeHeHuem opmyi;
BbIUUCTIAMNY PACCMOAHUSA U Y2lIbl 8 NPOCPAHCEE.

B noeceonesnou ocusnu u npu usyuenuu Opyeux
npeomemos: UCNONb308AMb ceoticmea
ceomempudeckux — ueyp O0na  peweHus  3a0ad
NpaKmu4ecko2o Xxapakmepa u 3a0ay u3 Opyeux
obnacmeiti 3HaHUt

BekTOpbI M KOOPAMHATHI B
NMPOCTPAHCTBE

- OHepI/IpOBaTB Ha 0a30BOM YPOBHC IIOHATHEM
ACKAPTOBBI KOOPAWHATHI B IIPOCTPAHCTBE,

— HaxoAWUTb KOOpPAWHATBI BCPIINH Ky6a n
MMpAMOYT'OJIBHOTO MMapauICICIIUIICaa

Onepupogams noHAMUAMU 0EKaAPMO8bl KOOPOUHAMbl
8 nmpocmpauwcmee, 8eKmop, MoOYIb  GeKmopd,
PAaBeHCmBO BeKMOPO8, KOOPOUHAMbI BEKMOpA, Y20
MeHcoy — 8eKMOpAMU, — CKANAPHOE — NPOU3BEOeHUe
8EeKMOPO8, KONIUHEAPHbIE BEKIMOPbL,

Haxooums paccmosiHue medxHcoy 08yMs MOYKAMU,
CYMMY BEKMOPO8 U NPOU3seoeHue 6eKmopa Ha YUCo,
V20l MeXHCOY BeKMOpamu, CKAlsipHOe NpousseoeHue,
PacKknaovleams GeKmMop no 08YM HEKOLIUHEAPHbIM
geKmopam,

3a0a6amv NIOCKOCMb YPAGHEHUeM 6 O0eKapmogol
cucmeme KOopouHam,
pewamby npocmetiuiue
8eKMopHO20 bazuca

3a0ayqu 86eoeHuem

Hcropust MaTeMaTHKHU

— OmnuceIBaTh OTACIBHBIC BBIJAOIIHUECCA
PE3YIBbTATEI, ITOJYUYCHHBIC B XOAC PA3BUTHUA

Ilpeocmasname 6K1A0 8b10AIOWUXC MAMEMAMUKOS 8
pazeumue Mamemamury U UHbIX HAYYHbIX 001acmell;
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MaTEeMaTHKHU KaK HayKu;

3HaTh MPUMEPHl MATEMATUYECKUX OTKPBITHUH U
WX aBTOPOB B CBSI3U C OTEUECTBEHHOW U
BCEMUPHOH UCTOPUEH;

MOHMMATh POJIb MaTEeMaTUKH B Pa3BUTUU
Poccun

nOHUMAMb POJjlb MaAmemamuxKu 6 paseumuu Poccuu

MeToabl MAaTEMATUKH

IIpuMeHATH U3BECTHBIE METOMBI IIPU PELIECHUN
CTaHJAPTHBIX MAaTEMaTUYECKUX 3a7a4;
3aMedarh U XapaKTepu30BaTb MAaTEMaTUYECKUE

3aKOHOMEPHOCTH B OKpY’KaroIlen
JNEHCTBUTEIBHOCTH;
IIPHUBOJUTH IMPpUMCPEBL MaTEMATHYCCKUX

3aKOHOMEPHOCTEH B MPUPOJAE, B TOM YHCIE
XapaKTEePU3YIOLUIUX KpPacoTy M COBEPILEHCTBO
OKpYXKalolllero  MUpa W IPOU3BEACHUU
HCKYCCTB

Hcnonvzoeamv ocHoBHBIE MemOObL ()OKasamerbcmea,

npogoaumb 00KA3amenbCmeo u BblNOJIHAMb
onpoeepotcenue,
NPUMEHAMb OCHOBHblE Memoowl peuterHus

MamemamuiecKux 3a0ad;

HA OCHOBE MameMamuyeckux 3aKOHOMepHocmel 8
npupooe Xapakmepu3oeamsv Kpacomy U COGEPUIEHCHIEO
OKPYJICalowe2o Mupa u nPou38e0eHull UCKyccmed,
nNPUMeHAmb  npocmeliuiie NpPocPaMMHbIE CPeocmed U
INEKMPOHHO-KOMMYHUKAYUOHHBIE CUCEMbL NPU PEUleHUU
MamemamuiecKux 3a0ay
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2 CTPYKTYPA U COJIEP)KAHUE YYEBHOM JUCHUILJIUHBI

2.1 O0beM yueOHOM TMCHMILUIMHBI M BHAbI Y4eOHOH padoThI

Bup yueOHoI padoThI

Konuuecmeo uacoe

MaxkcumanbHasi yueOHAast HATpy3Ka (Bcero) 234
Oo0s3aTesIbHAsA ayAUTOPHAA y4eOHAasi HATPY3Ka (BCero) 234
B TOM YHCIIE:
— npakmuyeckue pabomuol 102
—  KOHmMpOAbHbBIE pabOmbL 14

Hpomeofcymouuaﬂ ammecmauun 8d)OpM€ IK3AMEHA
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2.2 Copep:xxanue yyeoHou nucuunianubl OYJ1.04 MartemaTuka

HanmenoBanme Conep:xanue yueOHOro MaTepuasia, JJabopaTopHbie H NPaKTHYeCKHe PadoThl, Oo6bem YpoBennb
pa3aesioB U TeM CaMOCTOSITe/IbHAsI padoTa 00y4aromuxcs 4acoB OCBOCHUA
1 2 3 4
Pasznen 1. BBenenune 2
Conep:xaHue yueOHOro MaTepuaJia
Marematuka B Hayke, TEXHHKE, OSKOHOMHUKE, HWH()POPMAIMOHHBIX TEXHOJOTUAX U 1 12
MPaKTUYECKOW JesTenbHOCTH. llenm M 3amauum M3ydyeHUsT MaTeMaTUKH IIPpU  OCBOCHUHU ’
Tema 1.1 BBenenue . N
npodeccuii CITO u cnenmansrocrei CI10
KonTtpoJsbHas padora 1 3
Brinonnenue 3aganuii BXOAHOTO KOHTPOJIS
Pasznea 2. PazBuTHe NOHATHSA 0 YHCIE 9
Coaep:xaHue yueOHOro MaTepuaJia
enpie w panmoHanbHbIC uMcia. JleHcTBUTENbHBIC uucla. [Ipubnudicenuvie GbIYUCTEHUS. 4 1,2
Tema 2.1 Komnnexcnoie uucna
Pazsurue noHATHSA O IlpakTHYeckne 3aHATHS
quciae Apudmernueckue ASUCTBUS HAJ YUCIAMU, HAXOXKJIEHUE MPUOJIMIKEHHBIX 3HAYCHHUI BEJIMYUH 5 3
U TIOTPEUTHOCTEH BBIYUCIECHUN (a0COTIOTHOW M OTHOCUTENHHOMN), CPaBHEHHE YHCIIOBBIX
BBIPA)KCHU.
Pa3nes 3. Kopumn, crenenu u jiorapugmsi 25
Conep:xanue yueOHOro MaTepuaJa
KopHnu u crenenu
Tema 3.1 Kopuu nHatypanbHOM cTenmeHM U3 4YMclIa U HUX CBoiicTBa. CTeneHW C paluoOHAIbHBIMU
’ nokazareisiMu. CreneHu ¢ JAeMCTBUTENbHBIMU ToOKazaTensamu. Ceoilicmeo cmenenu ¢
Kopuu, crenenu u . 12 1,2
oeticmeumenbHvlM NOKA3amenem.
Jorapupmsi

Jlorapugmsi
Jlorapugm uncna. OcHOBHOE Jorapudmuyeckoe TOXKAECTBO. JlecsaTUYHBIE W HATypajbHbIE
norapudmsl. [IpaBusno neiictBus ¢ norapudgmamu. [lepexos kK HOBOMY OCHOBAHHUIO.
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IIpeoOpa3oBanne ajredpanyecKux BbIPaKeHH i
HpeoGpa30BaHHe palroOHAaIbHBIX, HppannuoHaJlbHbIX, CTCIICHHBIX, IIOKa3aTCIbHBIX U
Jorapu(MUUECKUX BBIPAKECHUN

IIpakTuyeckue 3aHATHS

Beluncnenue u cpaBHeHUE KOpHEW. BbIIIOIHEHNE pacyeToB ¢ paJuKalaMy
Pemenne wuppanMoHaJbHBIX ypaBHeHUH. HaxokneHue creneHed ¢ paluOHAIBHBIMU
nokazarensimu. CpaBHeHue crernieHeil. [IpeoOpa3oBaHue BBIpaXEHUN, COIEPKAIUX CTEICHH.

Pemrenue nokazaTenbHBIX YpPaBHCHHI. 11 3
Pemenne npukiagHeIx 3anay.
Haxoxxaenue 3HaueHuil siorapudma 1o npou3BOJILHOMY OCHOBaHMIO. Ilepexon oT omHoro
OCHOBaHHUs K Jpyromy. Brerumcienune um cpaBHeHue norapudmon. JlorapupmupoBanue u
ITOTEHIIMPOBAHKE BBIPAKEHUI.
KonTtpoJsbHas pabora
KonTponbnas padota «Jlorapudm» 2 3
KonTtposbHast pabora «CBONCTBa KOPHEH U CTENEHE.
Pa3neu 4. IIpsiMbie H IIVIOCKOCTH B IPOCTPaHCTBE 16

Coaep:xanue yueOHOro MaTepuaJia
B3aumHoe pacnionoxenue JByX IpsMbIX B IpocTpaHcTBe. [lapaiienbHoCTh NpsMoil 1
mwrockoctH. [TapamiensHocTh IOCKOCTEN. [lepneHAuKyIIpHOCTD MPSIMOM U TIJIOCKOCTH.
IlepnieHquKyIsAp U HAKJIOHHASA. YTOJI MEXIY MPSAMOU U INIOCKOCTBIO. JIByrpaHHbIi yroi. Yroi
MEXy MIIOCKOCTIMHU. [leprneHIuKynsapHOCTh IBYX IIIOCKOCTEN 9 1,2
I'eomerpuueckue mpeodbpa3zoBaHus IPOCTPAHCTBA: MapaJlIeIbHbIN EPEHOC, CUMMETPUS
OTHOCHUTEJILHO MJIOCKOCTU

Tema 4.1 [TapannensHoe mnpoekTupoBanue. I[lnowaos opmoconanrvhou npoexkyuu. W3o0paxeHue

OCHOBHBIE H.OHHTI/IH IIPOCTPAHCTBEHHBIX (UTYD

IIpakTnyeckoe 3ansATHE
IIpy3Haky B3aUMHOIO pAaCIHOJIOKEHHS MPSAMBIX. YIold MeXAy npsMbIMU. B3aumnHoe
pacrojoXkeHue NpSAMbIX U MIockocTed. Ileprnenaukynsap M HakJIOHHAsg K IUIOCKOCTH. YTOJ
MEXy NMPSAMOM U TUIOCKOCTHIO. TeopeMbl O B3aMMHOM PAaCIOJIOKEHUN NPSIMOM U MJIOCKOCTH. 5 3

TeopeMa o Tpex nepneHauKyIIsapax.

IIpu3Haky 1 cBOMCTBA MAapAJUIEIBHBIX U MEPIEHANKYIISIPHBIX MIJIOCKOCTEN

PaccrossHMe OT TOYKH J0 IINIOCKOCTH, OT pr[MOI\/’I A0 TIINIOCKOCTH, PpPaCCTOAHHUE MEKAY
TUIOCKOCTSIMH, MEKY CKPEIIMBAIOUIMMHUCS NMPSIMBIMHU, MEKIY MPOU3BOJIBHBIMU (HUTrypamMH B
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MIPOCTPAHCTBE
[TapannenbHoe TPOSKTUPOBAHUE U €TI0 CBOUCTBA. Teopema o niowaou Opmo2oHaibHOU
npoeKyuU MH020y201bHUKA. B3auMHOE pacnosioKeHUe NPOCTPAHCTBEHHBIX QUTYP.

KonTposbHasi padora

KonTtposnbHast pabora «IIpsiMble ¥ IUIOCKOCTH B IPOCTPAHCTBE. .
Pa3znen 5. KomOunatopuka 10
Coaep:xaHue yueOHOIro MaTepuaJia
OcCHOBHbIE IOHATHS KOMOMHATOPUKY. 3a/1a4M Ha MOJCUYET Yhciia pa3MeIleHnH, 1epecTaHOBOK, 5
couyeranuii. Pemenue 3ama4 Ha nepebop BapuantoB. @opmyna 6unoma Heiotona. CBoiCcTBO
Tema 5.1 OuHOMMHANIBHBIX K03 dunmenton. TpeyroapHuk Iackans
DJIEeMEeHTBI IIpakTnyeckune 3aHATHA
KOMOUHATOPUKH [IpaBuna komOuHaTOpHKH. PemeHne KOMOMHATOPHBIX 3amad PasMerieHusi, coueTanus u 3
nepectaHoBKU. bunom Herotona u Tpeyronbauk [lackans. Ilpuknannsle 3aga4m.
KonTtpoJsbHnas padora 1
KonTtposnbHast pabota 1o Teme «J1€MeHTbl KOMOMHATOPUKI.
Pa3nes 6. KoopanHaTsl 1 BeKTOpa 20
Coaep:xaHue yueOHOro MaTepuaJa
[IpsimoyronbHas (JlekapToBa) cucTeMa KOOpPAMHAT B mIpocTpaHcTBe. PopMmyna paccTOSHUS
Mexay AByMsl ToukaMu. KoopauHaTsl cepeliHbl OTpe3ka. YpaBHEHHE Cepbl, niockocmu u
NpAMOU.
Bextopsl. Moayne Bektopa. PaBeHcTBO BekTOpoB. Ci0keHHEe BEKTOPOB. Y MHOXKEHHE BEKTOpa 11
Ha uyucio. Pa3nokeHne BEKTOpa IO HampaBlIEHUSAM. YTOJI Mexay Bekropamu. IIpoexums
BeKTOpa Ha ocb. KoopauHats! Bekropa. CkalsipHOE IPOU3BEIEHNE BEKTOPOB.
Tema 6.1 Hcnonp30BaHne KOOPAMHAT M BEKTOPOB IPU PEUICHHMM MAaTEMATHUYECKUX W INPUKIAIHBIX
Koopaunarts! u
BEKTOpa e
IIpakTnueckne 3aHATHSA
Bexrtopsl. [lelicTBus ¢ BekTopaMu. JlekapToBa cucTeMa KOOpAWHAT B IIPOCTPAHCTBE.
VYpaBuenue mnpsmoi, cdepbl, TIOCKOoCcTH. PaccrostHue Mexay Ttoukamu. JledcTBus ¢ 8
BEKTOpPAMHM, 3aJlaHHbIMM KoopauHartamu. CKalsipHOE IpPOU3BENEHHUS BEKTOpPOB. BekTopHoe
ypaBHEHHE NPSIMON M IUIOCKOCTH. Vcmonb30BaHHE BEKTOPOB IPHU JI0OKA3aTEIbCTBE TEOPEM
CTEpPEOMETPHH.
KonTtpoJsabHnas padora 1
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\ Kontponbras padota nmo teme «KoopauHaThl U BEKTOPHI».

Pa3nen 7. OcHOBBI TPUTOHOMETPHH 24
Conep:xaHue yueOHOro MaTepuaJa
Panuannas mepa yria. IIoBOpoT TOUKM OTHOCHUTENIBHO Hadajga KoopauHaT. CHHYC, KOCHHYC, 3 1,2
Tema 7.1 TaHT'eHC U KOTaHreHc uncia (yria). 3Haku CUHyca, KOCHHYCa, TAHT€HCa M KOTaHTeHca
OcHOBHbBIE TIOHATHUS
IIpakTHYecKoe 3aHATHE 2 3
PanuanHblii METO U3MEPEHUS YIJIOB U CBSI3b C IPALyCHON MEPOit
Coaep:xaHnue yueOHOro MaTepuaJia
OcHOBHbBIE TPUTOHOMETPUYECKUE TOXKAECTBA |pUrOHOMETpHYECKHE ToxJecTBa. Dopmyrbl 5 12
Tema 7.2 MIPOTUBOMOJOXKHBIX uncen (yrioB). @opmynsl cnoxenus. Dopmynsl 1BoKMHOrO ymncna (yria). ’
OCHOBHbBIE Dopmynvl nonosunno2o yucia (yena). DopMyIbl NpuBEICHUS.
Tpuronomerpuyeckue | Ilpakruyeckune 3aHATUS 5 3
TOXK/IeCTBA OCHOBHBIE TPUTOHOMETPUYECKUE TOXKIAECTBA, POPMYIIBI CIIOKEHUS, YIBOCHHUS.
KonTtpoJsbHas pabora 1 3
KonTponbHast pabota «OCHOBBI TPUTOHOMETPUN.
Coaep:xaHue yueOHOro MaTepuaJa
[IpeoOpa3oBanne CyMMBI TPHTOHOMETPHUECKUX (DYHKIMI B IPOU3BEICHUE U TIPOU3BEICHUS B 1 19
Tema 7.3 CyMMY. Bwipasicenue mpucoHomempuueckux QyHKyull yepe3 MAHSEHC HNONOBUHHO2O ’
IIpeoOpazoBanue apaymenma
NpoCTeHIuX IIpakTnyeckune 3aHATHSA
TpUronomerpu4yeckux | [IpeoObpazoBanue cymMMbl TPUTOHOMETPUUYECKUX (YHKIMHM B MpOU3BEIEHHUE, TpeoOpa3oBaHKe 2 3
BbIpaKeHU IIPOU3BECHUS] TPUTOHOMETPUYECKUX (PYHKIUI B CYMMY.
KonTtpoJsbHnas padora 1 3
KonTponbHas pabota no teme «IIpeobpazoBaHre TPUTOHOMETPUUYECKUX BBIPAKEHUN»
Coaep:xanue yueOHOro MaTepuaJa
IIpocreiiimme TPUTOHOMETPUYECKHE YypaBHEHUS. [Ipocmeviwiue mpucoHomempuieckue 5 12
Tema 7.4 Hepagencmaa.
TpHroHOMeTpHYecKHe | APKCHHYC, aDKKOCHHYC, apKTAHICHC, APKKOTAHICHC YHCIIA
ypaBHEHHUs U IIpakTHyeckoe 3aHsATHE
HEpaBeHCTBA [Ipocreitmme TPUTOHOMETPUYECKUE ypaBHEHUS 51 HEpPABEHCTBA. OO6patHbIe 1 3
TPUTOHOMETpUUYECKHE (DYHKIMU: ApKCUHYC, apKKOCUHYC, apKTaHT€HC, apKKOTaHT€HC.
KonTtpoJsbHnas padora 1 3
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| KouTposbHas pa6ota o Teme « TpHrOHOMETpHUECKHE YPABHEHHS M HEPABEHCTBAY

Pa3nen 8. ®ynuknuuu u rpapuxkn 24
Conep:xanue yueOHOro MaTepuaJia
Oynknusa. OO0nacTh ompeneiacHuss U 00JacTh 3HaueHWW; rpaduk (GYHKIHH, TOCTPOCHHUE 2 1,2
Tema 8.1 rpadukoB QYHKINN, 33 JAaHHBIX PA3TUIHBIMHU CIIOCOOAMU
) IMpakTHyecKue 3aHATHS
OcHOBHbIE IOHATHS =
[Ipumepsl 3aBUCHMOCTEH MeEXAy NEPEMEHHBIMH B pealbHBIX IpoIleccax M3 CMEXKHBIX 3 3
mucuutuinH.  Ompenenenue  ¢yakmuit. Iloctpoenne u  uyTeHune rpadukKoB  (HYHKIMM.
Wccnenoanue GyHKINMA
Coaep:xanue yueOHOro MaTepuaJia
MOHOTOHHOCTb, OTPAHHMYEHHOCTh, YETHOCTh, HEYETHOCTh, MECPUOAUIHOCTH. I[IpoMexyTKH
BO3pacTaHuss M YyObIBaHMs, HauOoOJblliee W HAUMEHbIEe 3HAUYEHHUS, TOUYKH DJKCTpEeMyMa.
Tema 8.2 I'padpmueckas unTeprperamus. [Ipumepbl (QYHKIIMOHAIBHBIX 3aBHCHMOCTEH B pEaNbHBIX 6 1,2
. ) . | mpoueccax. Apudmerndeckue onepaunu Haj GyHKIUAMU. CrnoxHast GyHKIUS (KOMIIO3ULINSA).
CaoiicTBa pyHKIUIA. o
[TonsiTHE O HEMPEPHIBHOM (PYHKIIHH.
Oo0paTumble pyHKIUN o . .
OO6acTh onpeaesieHus 1 00J1acTh 3HaYeHUI oOpaTHOM PyHKIMU. ['paduk oOpaTHOM QyHKITUN
IpakTnyeckne 3aHATHSA
CBoiicTBa TUHEWHOM, KBaIPAaTUYHON, KYCOUYHO — JIMHEHHOW U APOOHO — JTMHEHHON (DyHKIIHI. 4 3
HenpeprsiBable 1 nepuonnyeckue GyHkun. O6patHbie GyHKINU U X TpaduKu
T 8.3 Coaep:xanue yueOHOro MaTepuaJa 4 19
ma 8. " »
eMa Omnpenenenue GyHKIMI, X CBOWCTBA U TpapuKH ’
CreneHHble,
IpakTnyeckue 3aHATHSA
NMoKa3aTeJibHbIe, ”
CpoiictBa U rpaduKu CHHYca, KOCHHyca, TaHTeHca U KoraHrerca. QOOpaTHbIe
Jorapupmuveckue u
e ———— TpUroHoMmerpuueckue GyHkuuu. 'apmonndeckue konedanus. [Ipuknanneie 3agaun. 4 2,3
[TokazarenpHble, TOorapupMUIECKIe, TPUTOHOMETPUUECKUE YPAaBHEHUS U HePaseHCmaed
¢pynkouun. OdpaTnsble
TPUTOHOMETPUYECKHEe
R —— KourpoJabsnas paéora 1 3
KonTponpHas pabota no Teme «OyHKINH, UX CBOWCTBA U TpaQUKm»
Pa3nes 9. MHOrorpaHHUKHU U KpYyTJible TeJia 30
Tema 9.1 Conep:xanue yueOHOro MaTepuaJia
ma 9.
[TonsTe MHOrOrpaHHUKa. BepmuHbel, pebpa, TpaHu MHOTOTpaHHUKA. Paszsepmka. 6 1,2
MHuororpanHuKu

MHnoeoepannvie yenvl. Buinyknvie mnoeoepannuxu. Teopema Diinepa.

26



[Tpusma. [Ipsamast u naxronnas npusma. [pasunsHas npusMma. [apamnenenunesn. Kyo.
IInpamupa. IIpaBunbHas nupamuaa. Y ceueHHas nupamuja. Terpasap.

Cummerpuu B KyOe, B apaijiesienumnesie, B Ipu3Me 1 Mupamuie.

Ceuenus Ky0a, IPU3MBbI U THPAMU/IBL.

[IpencraBienre o MpaBUIbLHBIX MHOTOIPAaHHUKAX (TETpasape, Kyde, okTadipe, JoJAeKasape 1
HKOCA3/IPe)

IIpakTuyeckue 3aHATHSA

Pazauunsie BUbI MHOTI'OI'PpaHHHUKOB. Hx I/1306pa)KeHI/IH . CCLICHI/IS[, Pa3BEPTKHU

MHoOrorpaHHukoB. [lnomaas noBepxHoctu. Bunbl cummerpuii B mpoctpanctse. CuMMmeTpus 4 3
MHOTOTPaHHHUKOB.
Coaep:xaHue yueOHOro MaTepuaJia
Hunuuap u koHyc. YcedeHHBIM KOHyc. (OcCHOBaHME, BBICOTa, OOKOBas IOBEPXHOCT, v 12
Tema 9.2 oOpa3yromas, pa3BepTka. OceBble CEUeHUS U CEUCHUS, MapalIeIbHbIE OCHOBAHHUIO. ’
Tena u nosepxnocru | Ilap u cdepa, ux ceuenns. KacarenpHas miockocts K chepe
BpallleHUus IIpakTnyeckune 3aHATHSA
Paznuunbie Buabl Ten BpameHuid. Mx uzoOpakenus. CedeHus, pa3BepTKH Tell BPALICHUS. 3 3
[Tnomans moBepxHOCTH TeN BpameHus. CUMMETPHS TeJl BpalllCHUSI.
Coaep:xaHue yueOHOro MaTepuaJia
O6bem u ero uzmepenue. Murerpansuas popmyna oobema.
®dopmyna odbema Kyda, IpSIMOYTOJIBHOTO Tapayieenunesaa, Mpru3Mbl, IWINHAPA U KOHYCA. 2 19
dopmyna MIonaau MOBEPXHOCTEH MIIMHApa U KoHyca. Dopmyna oObema mapa v IiIomaan ’
Tema 9.3 cepst
Usmepenns B [Tono6ue Ten. OTHONIEHUE MIIOMIAJEH MOBEPXHOCTEH U 00BEMOB MOAOOHBIX TET
reomerpuu IIpakTHYeckne 3aHATHS 7 3
Brruncnenne minomaaeit 00beMOB MHOTOTPAHHUKOB U TEJ BPAIICHUS.
KonTtpoJsbHas padora 1 3
KonTponbHas pabora «O0beMbl U IIIOMATH T
Pa3nen 10. Hauyano maTreMaTH4ecKOro aHaau3a 34
Coaep:xaHue yueOHOIro MaTepuaJia
Tema 10.1 Ompenenenue, cmocoObl 3aJaHUsT M CBOMCTBA YUCIOBBIX TOCIEI0BATENbHOCTEH. [lonamue o
npedene nocinedogamenvhocmu. Cyuecmeoganue npeoeia MOHOMOHHOU O02PAHUYEHHOU 6 1,2
IMocaenoBaTeIbHOCTH

nocneoosamenvrocmu. CyMMHpPOBaHHME TIOCIIeIOBaTeIbHOCTEH. beckoHewHo yObIBaromas
T€OMETPUYECKAs MPOTPECCUSI U €€ CyMMa
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HpaKanecxne 3AaHATHA

Yucaonas oCICaA0BaTCIbHOCTD, CIIOCOOBI €C 3aJaHusd, BBIYUCJIICHUC YJICHOB

MIOCJIEI0BATEIbHOCTH. [Ipengen  mocneaoBaTENbHOCTH. beckoneuno  yObIBaroras 8 3
reOMETpHUYECKasl Iporpeccust
Coaep:xanue yueOHOro MaTepuaJia
[TonaTne 0 MpPOU3BOAHON (PYHKIMHU, €€ TEOMETPUUECKUN U (U3NUECKUN CMBICI. YpaBHEHHUE
KacarenbHOW K rpaduxky ¢ynakuuu. IIpomsBogHble CyMMBI, Pa3HOCTH, INPOU3BEACHMUS,
gactHoro. [lIpaBuna nuddepenuupoBanus. [Ipou3BOAHBIE OCHOBHBIX —3JIEMEHTaPHBIX
¢dbynkumii. [IpumMeHeHne Mpou3BOIHON K HCCIeA0BaHUI0 (QYHKIIUNA M MOCTpOeHHEe rpaduKoB. 10 1,2
IIpoussoonvie 0Opamuou hyHKYUU U KOMNOIUYUU HYHKYULL
[Ipumepsl HCMONB30BaHUS NPOU3BOAHOW JUJII HAXOXKIACHUS HAWIIYUYIIEro pEHIeHUus B

Tema 10.2 MPUKJIAHBIX 33]a4ax. Bropas Mpou3BOIHAs, €€ TeOMETPUYCCKUI M (U3UYCCKUH CMBICI.

Ipoussoanas HaxoxaeHue ckopocTu aj1s npoiiecca, 3aJaHHoro GopMynoi u rpagukom
IIpakTnyeckue 3aHATHSA
[IpousBonHas: GpuU3NUECKUN U TEOMETPUUYECKUI CMBICIL.
VYpaBHenne kacatenbHOW. [lpaBuma wu  Qopmynsl  auddepeHnmpoBanus, TabIUIA 9 3
MIPOM3BOJIHBIX AeMEeHTapHbIX (GyHKIUH. VccnenoBanre GyHKIIMH C TTOMOIIBIO TPOU3BOIHOM.
Haxoxxnenne HanOoJbIIero, HAMMEHBIIETO 3HAYCHHS U SKCTPEMAIbHBIX 3HAYCHUH (PYHKIHH.
KonTtpoJsbHas pabora 1 3
KonTponbHas pabota no Teme «[IponsBogHas u e€ npuMeHEHHE»
Pa3nes 11. UnTerpaJ u ero npuMeHeHue 14

Conep:xaHue yueOHOro MaTepuaJa
[TepBooOpasHas u HeompeAeneHHbI nHTerpan. OnpeneiaeHHb HHTErpal, popmyna HeioToHa 7 12
— JleitOnuma. IlpuMeHeHue oOmMpeNeNEeHHOTO WHTErpajga JJs HaXOXKICHUS IUIOMIATN ’

Tema 11.1 KPUBOJIMHEWHON Tpanenuu

HuTrerpas u ero IIpakTHYeckne 3aHATHS
NMpUMEHECHHE [TepBooOpasnas u unrerpan. Teopema Heiotona — JleitOnuna. IlpumeHeHue wHTErpana K 6 3
BBIYMCIICHUIO BEJTUYMH U IUIOMIA/ICH.
KonTtpoJsabHas paGora 1 3
KonTponpHas pabota no Teme «IlepBoobpaszHas u mHTErpam»
Pa3nes 12. DiieMeHThI TeOPHH BEPOATHOCTEH 1 MATEMATHYECKO CTATHCTHKH 16
Tema 12.1 \ Coaeprxkanue y4eOHOIro MaTepuaJa 5 1,2
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JiIeMeHTbI TEOPUHU

CoOmiTHE, BEpOSATHOCTH COOBITHS, CII0KEHHE U YMHOKEHHUE BEPOATHOCTEH. [lonamue o

BePOSITHOCTEH Hezasucumocmu coovimuii. J{uckpemnas cryyanuHas 6eludund, 3aKoH ee pacnpeoeieHus.
Yucnosvie xapakmepucmuku OUCKPemHOU CAYHAUHOU genudunsl. [lonamue o 3aKkoHe 60abuux
yucen
IIpakTuyeckue 3aHATHSA
Krnaccuueckoe ornpeneneHue BEpOsSTHOCTU. CBOWCTBO BEPOSTHOCTEH, TeOpeMa 0 CyMMe 4 3
BEepOsITHOCTEN. Brruncnenue BepositHocTel. [Ipukitagublie 3agaum.
KonTposbHasi padora 1 3
KonTponbHas pabota no Teme «3JeMEHTbI TEOPHH BEPOSITHOCTEN
Coaep:xaHnue y4eOHOro MaTepuaJia
Tema 12.2 [IpencraBienure OaHHBIX (TaONMIBI, JUArpaMMbl, TpadUKH), TeHEepalbHas COBOKYIHOCTD, 4 12
DJIeMeHTbI BbIOOpKa, cpenHee apudmernueckoe, Meauana. [loHsTHe O 3a7a4ax MaTeMaTHYECKOM ’
MaTeMaTH4YeCKOH CTATUCTHUKH.
CTATHUCTUKHU IIpakTnyeckune 3aHATHSA 9 3
IIpencraBnenue yncioBbIX AaHHbIX. [IpuknagHele 3agaun
Pa3nes 13. YpaBHeHHs 1 HEPaBEHCTBA 10
Conep:xanue yueOHOro MaTepuaJia
PanmonaneHble, uppainuoHaibHble, MOKa3aTelbHble M TPUTOHOMETPHUYECKHE YypaBHEHHUS U
CUCTEMBI. } 4 1,2
PaBHOCHIIBHOCTBH YpaBHEHMI, CUCTEM.
Tema 13.1 OcHOBHbIE TpUEMBl UX pelleHus (pa3loKeHWe Ha MHOXKHUTEIH, BBEIEHHE HOBBIX
YpaBHenus u HEU3BECTHBIX, MOJCTAHOBKA, IpaMueCKUil METON)
cucrembl ypaBHenuii | Ilpakruyeckue 3aHsiTUs
Kopnu (pewienus) ypaBuenust. PaBHocmibHOCTS ypaBHeHU. [IpeoOpa3oBanre ypaBHEHUI. 1 3
OcCHOBHbBIE NIPUEMBI PELICHNs YPAaBHEHUN. Pellenne cucreM ypaBHEHUN
KonTtposabHas pa6ora 1 3
KonTtposnbHast pabota o TemMe «Y paBHEHUS U CUCTEMbl YPaBHEHHI»
CojaepixkaHue y4ueOHOIro MaTepuaJa
PannonanbHble, HppallOHAIBHBIE, TOKA3ATEIbHBIE U MPUCOHOMEMPUYeCcKue HEPABEHCTBA U
Tema 13.2 CHUCTEMBI HEPABEHCTB. 1 12
HepasencrBa PaBHOCMIIBHOCTD HEPABEHCTB U UX CUCTEM. ’

OCHOBHEIE MNpUEMbl HUX PCIICHUA (paSJ'IOH(eHI/Ie Ha MHOXMHTCIN, BBCACHHUC HOBBIX
HCHU3BCCTHBIX, ITOJACTAHOBKA, rpa(bnqecxnﬁ MCTOI[)
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IIpakTHYecKkue 3aHATHSA

Pemenue HepaBeHcTBa. PaBHOCHIBHOCTH HepaBeHCTB. [IpeoOpa3zoBaHne HEPAaBEHCTB. 2 3
OCHOBHBIE NIPUEMBI PEIIEHNS HEPABEHCTB. PellleHre cucteM HEpaBEHCTB.
KonTtpoJsabnas pa6ora 1 3
KontponsHas pabora «HepaBeHcTBa»
Tema 13.3 Coaeprxanue y4eOHOIo MaTepuaa
Hcnonb3oBanue Merton unTepBanoB. M3o00pakeHHe Ha KOOPAMHATHON IUIOCKOCTM MHOXECTBA PELICHUH U - 1,2
CBOMCTB M rpa)MKoOB | HEPABEHCTB C JBYMsl IEPEMEHHBIMU U UX CUCTEM
¢yuxkumii npu IIpakTuyeckune 3aHATHS
PEIICIEY yPABHEHHH Hcnonp3oBanne CBOMCTB U TpaduKoB (DYHKIIHMIA U1 pelIeHUs] ypaBHEHUH 1 HEPABEHCTB ) 23
U HEPABEHCTB
IIpome:xxyTouHas DK3amMeH 3
arrecraums
HUTOTIO: 234
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2.3 IlpumepHbie TeMbI pedepaToB (10KJIAI0B), HCCJIET0BATETbCKHUX MPOEKTOB

— HemnpepsiBHbIe ApoOH.

— IlpuMeHeHHe CIIOKHBIX MPOLEHTOB B 3KOHOMHYECKUX pacyeTax
— [lapannenbHOE IPOEKTUPOBAHHKE.

— CpenHue 3Ha4CHMS U UX IPUMEHEHUE B CTATUCTHUKE.

— BexkTopHoOe 3a7aHne NPSAMBIX U IIJIOCKOCTEN B IIPOCTPAHCTBE.
— CroxxeHne TapMOHUYECKUX KOJICOAHHMA.

— [I'paduueckoe perieHrne ypaBHEHUI 1 HEPABEHCTB.

— IIpaBwiIbHBIE U TIOJYIPABUIBHBIE MHOTOIPAaHHUKH.

— Konunueckue ceueHHst 1 UX TPUMEHEHUE B TEXHHUKE.

— Tonstue nuddepenimana u ero NPUIOKEHHUS.

— (Cxembl NOBTOPHBIX UCHIBITaHUN bepHyiu.

— HccnenoBanne ypaBHEHUN U HEPABEHCTB C NTAPAMETPOM.
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3 YCJIOBMS PEAJIMBAIIUUA ITPOI'PAMMBI JUCHUIIJIMHBI

3.1 MarepuajibHO-TEXHUYECKOE O0ecIeYeHue

Jst peanuzanuu  pabodeil mnporpaMmbl y4eOHOM JTUCHUIUIMHBI HMEETCS

y4eOHBIN KaOMHET MaTeMaTHKH.

Oo0OopynoBanmne y4eOHOro KaduHera:

MI0CaJ0YHBIE MECTa MO KOJIMYECTBY 00YUArOIINXCS;

pabouee MecTo MpernojaBaTes;

KOMIUIEKT y4eOHO-METOJIMYECKON JOKyMeHTaluu (y4eOHUKH U y4deOHbIC
0CcOoOWsI, KAPTOUKH — 3aJaHHsI, KOMIUICKTHI TECTOBBIX 3a/laHUH);

HarJsiAHble  TocoOms  (TJTaKaThl, JAEMOHCTPAlMOHHBIE CTCHJIBI, MAaKeTHI,
oOpa3sIibl);

Texnuyeckue cpeacrsa o0yyenus (kaduner 36):

IIEPCOHAJIbHBINA KOMIIBIOTED;
MYJIBTUMEIAAIIPOEKTOP;
HOYTOYKH;

MHTEPAKTUBHAS JIOCKA.

3.2 UndopmanmnonHoe odecnevyenne o0yueHmst

Ilepeyenbp y4eOHbIX wu3aaHuil, HWHTepHeT-pecypcoB, AONOJHHUTEIbHOI

JUTEPATYPhI
OcHOBHBIE HCTOYHUKH:

1. AmumoB II. A. m np. Maremaruka: anreOpa M Hayajga MaTeMaTHYE€CKOTO
aHaiIn3a, TeOMETPHsl.

2. Anrebpa W Hadajga MaTeMaTH4eckoro aHanm3a (0a30BBIM U YTITyOJICHHBIH
ypoBHH).10—11 kmaccel. — M., 2014.

3. AranacsH JI. C., byry3oB B. @., Kagomnie C. b. u ap. MaTtemaTtuka: anredpa
¥ Hayajga MareMaruyeckoro aHaiuza. ['eomerpusi. ['eometpust (0a30BbId U
yrayonennsiit yposuu). 10—11 kmacesl. — M., 2014.

4, bammvakoB M. M. MaremaTtuka: ydeOHHK JUISl CTY. YUPEXKICHHUHN cpel. mpod.
obpazoBanus. — M., 2014.

5. bammakoB M. WM. Maremaruka. COopHHMK 3agad  OpOGUIBHOM
HarnpaBiieHHocTH: yueO. Ilocobme mist cTyn. ydpexiaeHuid cped. mpod.
obpazoBanus. — M., 2014.

6. bammakoB M. WM. Maremarnka. 3amadyHuk: y4ed. mocoOue IS CTYI.
yupexJieHuit cpen. nmpod. odpazoanus. — M., 2014.

7. bammvakoB M. U. Marematuka. DJIEKTPOHHBIH y4eO-METON. KOMIUIEKC ISt
cTyn. YupexaeHui cpei. npod. oopazoBanus. — M., 2015.

8. bammakoB M. 1. Maremaruka (6a30Bblif ypoBenb). 10 kitace. — M., 2014.

9. bammaxkoB M. 1. Maremaruka (6a30BbIif ypoBenb). 11 kiace. — M., 2014.

10.bammakoB M. WM. AnreOpa u Havana aHanusa, reometrpus. 10 kmacc. — M.,

2013.

11.bammakoB M. 1. MaTtematuka (6a30Bbiii ypoBeHs). 10 kiacc. COOpHUK 3a1a4:

yue0. nocodue. — M., 2008.
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12.bammakoB M. U. Matemartuka (6a30Bbiii ypoBeHs). 11 knacc. COOpHUK 3a1a4:

yue6. mocobue. — M., 2012.

13.I'yceB B. A., I'puropseB C. I'., UBosnruna C. B. MaTtemartuka jis npodeccuii u

CHEIUATBHOCTENW COLUATBHO-2KOHOMUYECKOT0 MpOoduis: YY4eOHHUK ISl CTY/I.
yupexJIeHu cpe. mpod. odbpazoanus. — M., 2014.

14 Konsarun FO.M., TkaueBa M. B, ®enepora H. E. u ap. Maremaruka: anredpa u

HaJyaJla MaTEeMaTHYECKOTO aHanm3a. Anredpa W Hadajga MaTeMaTHYeCKOTO
aHanm3a (0a3oBbI M yriayOjeHHBIM ypoBHM). 10 kmacc / mom pem. A. b.
Kmxaenko. — M., 2014.

15.Konsirun FO.M., TkaueBa M. B., ®eneposa H. E. u ap. Marematuka: anreopa

¥ HayaJla MaTeMaTH4YecKoro aHayimsa. AnreOpa W Hadalla MaTeMaTHIeCKOTO
aHanm3a (0a3oBbIi M yrinyOneHHBIA ypoBHH). 11 kmacc / mox pea. A. b.
Kmxaenko. — M., 2014.

I[OHOJIHI’ITQJILHLIC HCTOYHHUKH

1.

2.

5.

6.

OenepanbHbii 3ak0oH oT 29.12.2012 Ne 273-®3 «OO0 oOpa3oBaHuu B
Poccuniickon @enepanum».

[Tpuka3 MunuctepctBa oopazoBanus U Hayku PD ot 17.05.2012 Ne 413 «O6
YTBEPKJICHUH (PeiepatbHOro TOCyIapCTBEHHOTO 00Pa30BaTEILHOTO CTaHIapTa
cpeaHero (IOJTHOT0) O0IIero 00pa3oBaHMU.

[Tpuka3z MunuctepcTBa oopazoBanusi U Hayku PD ot 29.12.2014 Ne 1645 «O
BHeceHun wu3MeHeHuil B IIpukaz MunucTepcTBa 00pa3oBaHUs W HAyKH
Poccuiickoit ®eneparun ot 17.05.2012 Ne 413 «“O6 yTBepkIeHUU
denepanbHOTO roCcyAapCTBEHHOIO 00pa3oBaTeNbLHOTO cTaHJapTa
cpeaHero(IT0THOT0) 00IIero oopa3oBaHus .

[Tucebmo J[lemaprameHTa rocyAapCTBEHHOW MOJMTHUKA B cepe MOArOTOBKHU
pabounx kaapoB u [IIO MunucrepctBa obpa3oBaHuss U Hayku P®D or
17.03.2015 Ne 06-259 «Pexkomenaauy no OpraHu3anyu MoJy4eHUsI CPEAHETO
oOmiero 00pa3oBaHUsl B IMpeAeliax OCBOCHHS 0O0pa30BaTENbHBIX MPOrpamMm
cpeaHero mpogeCcCUOHATILHOTO 00pa3oBaHUsi Ha 0a3e OCHOBHOIO OOIIETro
oOpa3oBaHUsl € YydeToM TpeOoBaHUU (eaepalibHbIX TOCYJapCTBEHHBIX
o0pa3oBaTeNbHBIX CTAHIAPTOB U MOJy4aeMoi mpodeccuu WK CreruaibHOCTU
CpeaHero npogpeccuoHaIbHOI0 00pa30BaHU.

bammvakos M. M. MaTtemaTuka: KH. JJig MpenoaaBaTeisi: METoI. mocodue. —
M., 2013

bammakos M. U., Lpiranos 11. 1. MeToaudeckoe mocooue ajist MOATOTOBKH K
E['D. — M., 2011.

HNuTepHeT — pecypcesbi:

1.

2.

www. fcior. edu. ru (MudopmanmoHHble, TPEHUPOBOYHBIE M KOHTPOJIbHBIC
MaTepHuabl)

www. school-collection. edu. ru (EguHas KoJUIEKIIMM  IH(PPOBBIX
00pa3oBaTeIbHBIX PECYPCOB)
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4 KOHTPOJIb M OLIEHKA PE3YJIbTATOB OCBOEHMS
JTUCHUILIAHBI OV .04 MATEMATHKA

KoHTposib M OlieHKa pe3ysibTaTOB OCBOEHUS JUCHUIUIMHBI OCYIIECTBIISIOTCS
npernojaBaresieM B MPOIEcce MPOBEACHUS MPAKTUUSCKUX 3aHATHH W J1a00paTOPHBIX
paboT, TeCTUPOBAHUS, KOHTPOJIBHBIX PabOT, a TaKXKe BBIMOJHEHUS 00yJaroIMMUCS
VH/IMBUTyaJIbHBIX 33JJaHHUM, TPOEKTOB, UCCIICIOBAHUN.

Pe3yabTaThl 00yueHus ®opMbI U METOAbI KOHTPOJISI M OLlEHKH
(ocBOEHHBIE YMEHUSs1, YCBOCHHbIEC 3HAHHUS) pe3yJbTaToB 00y4eHHs
— chopMupoBaHHOCTh TpencTaBicHuit o | OLEHKa 3HAHWH M YMEHUM, B X01€ y4€OHBIX
MaTeMaThKe KaKk 4YacTh  MHPOBOH 3aHATUN
KyJIbTYpel W O MecTe MareMatukd B | OLEHKA BBITOJHEHUS IPAKTUYECKUX 3aHATUH
COBPEMEHHOM IUBHIM3AIMHU, O CIIOCO0ax YcTHBIM onpoc

ONMCAaHMA Ha MaTeMaTH4ecKoM s3blke | BHeayauTopHas (camocTosiTeNbHas) paboTa
SIBICHUH peajbHOr0 MHUPA;

— Cc(OpPMHUPOBAHHOCTh TMPEACTABICHUN O
MaTeMaTHYECKUX  IMOHATHSAX KaK O
BXHCHINIMX MaTeMaTHYCCKUX MOJCIAX,
MO3BOJIAIOIINX OMHUCHIBATH W U3y4aTh
pasHbIe IIPOLIECCHI u SIBJICHUS,
MOHUMaHHE BO3MOYKHOCTH
AKCHOMAaTHYECKOT0 MTOCTPOCHHS
MaTE€MaTU4YeCKUX TEOPH;

— BIAQJCHHE METOJAaMHU JIOKa3aTeIbCTB M
QITOPUTMOB  PEIICHUS; yYMEHUE  HX
OPUMEHSTh, TPOBOJMWTH JOKa3aTeIbHbIC
paccyKICHHUS B XOJI€ PEIICHUS 3a/1a4;

— BIAQJCHWE CTAHIAPTHBIMU  IMPUEMAMH

peHicHusd pallnOHAJIBHBIX u
HppannuoOHaJIbHbIX, IIOKa3aTCJIbHBIX,
CTCIICHHBIX, TPUTOHOMCTPHYICCKUX

YpPaBHEHUN M HEPABEHCTB, HMX CHCTEM;
HCIIOJIB30BAHUEC T'OTOBBIX KOMITBIOTCPHBIX
porpamm, B TOM YHCIIE ISl TOMCKA MTYyTH
peICcHrud W HWIUIIOCTpaluu  PCUHICHUA
YpaBHEHUI U HEPABEHCTB;

— c(hOpMHUPOBAHHOCTh TMPEACTaBICHUN 00
OCHOBHBIX TOHATHSX, UJEAX U METOJax
MaTeMaTHUYeCKOro aHalln3a;

— BJAQJICHHE OCHOBHBIMM TMOHSATUSMH O
MIJIOCKUX u MIPOCTPAHCTBEHHBIX
TCOMETPHUICCKUX (bnrypax, X OCHOBHBIX
CBOICTBaX; CPOPMUPOBAHHOCTH YMEHUS
pacrmo3HaBaTh Ha YepTEKaX, MOJICTISAX U B
peanbHOM MUpe r€OMETPUUYECKHE
burypsr; IIpUMEHEHNE H3YYEHHBIX
CBOMCTB TeoMeTpuueckux ¢uryp u
dbopMyn IS peuieHUusT TeOMETPUUECKUX
33/ad WM 33Jad € [PAKTHYECKUM
CoJIepIKaHUEM;
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— c(opMHpOBaHHOCTH MPEICTABICHUNA O
mpoleccax M SBICHUAX, HMMEIOLINX
BEPOSITHOCTHBIN Xapaxrep, 0
CTaTUCTUYECKUX  3aKOHOMEPHOCTSIX B
peasbHOM MHpE, 00 OCHOBHBIX HOHSATHSX
3JIEMEHTapHOM TEOpUU BEPOSITHOCTEH;
YMEHMM  HAaXOAWTh U  OLICHUBATh
BEPOATHOCTH HACTYILJICHUS COOBITUH B
IPOCTEHIINX MPAKTUUECKUX CUTYaLUsX U
OCHOBHBIE XapaKTEPUCTUKH CIy4alHbBIX
BEJINYUH;

— BJIAJICHHE HABBIKAMHU HCIIOJIb30BaHUs
TOTOBBIX KOMIIBIOTEPHBIX IIPOrpamM IpU
peLICHUY 3a1a4.

OueHka WHAMBUAYAIBHBIX OOpPa30BaTENbHBIX JIOCTHKEHUU IO PE3yJIbTaTaM
TEKYIIETO KOHTPOJSA NPOU3BOAUTCA B COOTBETCTBUU C YHUBEPCAIBHOW IIKAJION

(Tabmuia).
IIpouent KauecTBeHHAas1 OLlEHKA MHAUBHIYAJIbHBIX
pe3yJIbTATUBHOCTH 00pa3oBaTeIbHBIX JOCTHKEHH I
(NpaBUJIBHBIX OTBETOB) 0aJ1s1 (0TMeTKA) BepOaJIbHBIN aHAJIOT
85+100 5 OTJINYHO
75+ 84 4 XOPOIIIO
60 +~ 74 3 yJIOBJICTBOPUTEIHLHO
menee 60 2 HEY/I0BJIETBOPUTEIBHO

Ha »srane Tekymiero KOHTPOJA MO MEIMaHE KA4eCTBEHHBIX OILIEHOK
WHJMBUAYAJIbHBIX 00pa3oBaTEeIbHBIX JOCTH)KECHUN OMNpENeNsieTcsl HMHTErpalibHas
OIICHKa OCBOCHHBIX OOYy4YarOIIUMHUCS TPO(PECCHOHATBHBIX M OOIIUX KOMIETEHIIUN

KaK pe3yJbTaTOB OCBOCHUS yUeOHOW TUCHIUTIIUHBI.
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