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IThanupyemole pe3yibmamsvl 0C60eHUA 00YHAIOWUMUCA OCHOBHOIL 00PA306AMENbHOIL
npozpammol cpeonezo (noano2o) oduezo odopazosanus

B coorBerctBun ¢ TtpeboBarmsimu DPIOC cpemHero oOwIero oGpa3oBaHUS —IIPEIMETHbIC
pe3yIbTaThl U3YYEHUS YIeOHOTO TIPeMETa OTPaXKAKOT:

1) chopMUpOBaHHOCTH MPEACTABICHUN O MaTeMaTHKE KaK YacTH MUPOBOM KYIbTYPHI U O
MecTe MaTeMaTUKHA B COBPEMEHHOHN IUBIIIM3AIUK, O CIIOCO0AX OMHMCAaHUS Ha MAaTeMaTHYeCKOM
SI3BIKE SIBJICHUI PEalIbHOTO MUPA;

2) chOpMUPOBAHHOCTh TPEACTABICHUH O MAaTeMaTHYECKUX IMOHATHAX KaK O BaXKHEHUIITMX
MaTeMaTHYECKUX MOJEISX, MO3BOJIAIONINX ONKMCHIBAThH M U3y4aTh Pa3HbIC MPOIECCH U SBJICHUS;
MIOHWMaHHE BO3MOXXHOCTH aKCHOMAaTHYECKOTO IMOCTPOCHUSI MAaTEMATUIECKIX TEOPHUH;

3) BiageHHEe METOJaMM JIOKa3aTeNbCTB M aJTOPUTMOB PEIICHUs; YMEHHE UX HPUMEHSITD,
IIPOBOJUTH JJOKA3aTeIbHbBIC PACCYKICHUS B XO/I€ PEUICHHUS 3a/1ay;

4) BnajieHWe CTAaHIAPTHBIMH TPUEMaMH PEIICHUS DPAUOHATIBHBIX W HPPAIOHAIBHBIX,
NOKa3aTeIbHBIX, CTETEHHBIX, TPUTOHOMETPUYECKHX YpPaBHEHUH W HEPABEHCTB, UX CHUCTEM;
UCTIOJIP30BaHUE TOTOBBIX KOMITBIOTEPHBIX MPOTPaMM, B TOM YHUCIIE JUIS TOMCKA MYTH PEUICHUS U
WITIOCTPAIMK PELICHNUs ypaBHEHUN U HEPABEHCTB;

5) chOpMHPOBAHHOCTh TPEJACTABICHUNH OO0 OCHOBHBIX TIOHATHSX, HACIX W METOJax
MaTeMaTHYECKOT0 aHAIIN3a;

6) BiaJIeHHEe OCHOBHBIMH TOHSTHSMH O IUIOCKHX M MPOCTPAHCTBEHHBIX T'€OMETPHUYECKUX
¢urypax, uX OCHOBHBIX CBOWCTBaX; C(HOPMHUPOBAHHOCTb YMEHHUS PAcIO3HABAaTh Ha YepTeKax,
MOJIENIIX ¥ B PEATbHOM MHpPE TeOMEeTpUYecKrne (UTYpbI, MPUMEHEHHUE H3YyYCHHBIX CBOMCTB
reoMeTpuueckux Quryp u QopMysn Uid pemeHHs TeOMeTPUYEeCKHX 3afad M 3aJad C
NPaKTUIECKUM COJICPKAHUEM;

7) chOpMHpPOBAaHHOCTh  TPEACTABIEHUH O Tpoleccax ¢ SBJICHUAX, HMMEIOLINX
BEPOSITHOCTHBIN XapakTep, O CTAaTHCTHYECKUX 3aKOHOMEPHOCTSX B pEATbHOM MHpe, 00
OCHOBHBIX TOHATHSX 3JE€MEHTapHOW TEOPUU BEPOATHOCTEH; YMEHUH HAaXOAWUTh U OLIEHHBATH
BEPOSITHOCTH HACTYIUICHUS COOBITHH B TPOCTEHIINX MPAKTUYECKHX CHTYallUsIX W OCHOBHEBIC
XapaKTEPUCTUKH CIYyYalHBIX BEIINUHH;

8) BiIajeHHe HaBBIKAMH UCTIOJIH30BAHUS TOTOBBIX KOMITBIOTEPHBIX MPOTPaMM MPH PEIICHUN
3a1ad.

B ocHoBHOIi 00pa3zoBaTenbHON IporpaMMe cpenero oomero oopazoBanust MAOY "COILINe152

ropoga YensObuHcka" TpeOoBaHMs K pe3ynbTaTam ydeOHOro mpeamera «MareMaTukay
KOHKPETH3UPOBaHbI ¢ ydeToM [IpuMepHOl OCHOBHOHM 00pa3oBaTeIbHON MPOTPAMMBI CPETHETO
o01rero 00pa3oBaHUs U pacpe/IeICHBI 110 Pa3eiiaMm.

[Ipu cocTtaBieHUM MaTepUaNoOB Y4eOHOW NPOTPaMMbl  YUUTHIBAICA CHCTEMHO-
NESTENIbHOCTHBIA TMOAXO0J B OOYYCHHH, OPHUCHTHPOBAHHBIA Ha TaKMe KOMIIOHEHTHI Y4eOHOU
NEeSATeNIbHOCTH, Kak II03HaBaTellbHAs MOTHUBalus, ydeOHas 3ajJadya, CHOCOObI pelleHus
IIOCTaBJICHHOW 3aJjaud MJIM TNpOoOJIeMBbl, CaMOKOHTPOJb M CaMOOIIEHKa. B Xxome paboThl
ydamerocst ¢ yueOHbIM KypcoMm ¢opmupytotes cooTBercTBytomue DOI'OC  nuaHOCTHEIE,
MCTAIIPCAMCTHBIC U TPCAMCTHBLIC HABBIKU.

JInuyHOCTHBIE pe3yJIbTaThI

'Tlpukas Muno6pnayku Poccum ot 17.05.2012 Ne 413 (pen. ot 29.06.2017) «OG yTBepkaeHUH
(enepanbHOTO TOCYAapCTBEHHOTO OO0pPa30BaTENbHOTO CTaHAApTa CPEAHEro oO0Imero o0pa3oBaHH»
(Bapeructpupoano B Musntocte Poccun 07.06.2012 Ne 24480)



YMeHwue sICHO, TOYHO, TPaMOTHO M3JIaraTh CBOM MBICIIA B YCTHOM M MUCBMEHHOH (opmax,
NOHMMATh CMBICI IIOCTABJIEHHOM 3aJauM, BBICTpauBaThb apryMEHTALUIO, HPUBOJIUTH
IIPUMEPBI U KOHTPIIPUMEDBL.

KputnyHOCTp  MBINUIEHHS, YMEHHE  paclo3HaBaThb JIOTUYECKM  HEKOPPEKTHBIE
BBICKA3bIBaHUS, OTJIMYATh TUIIOTE3Y OT (paKTa.

[IpencraBnenne o MaTeMaTH4YecKOW Hayke Kak cdepe 4YeloBEeYeCKOH AesTeNbHOCTH,
00 sTamax e€ pa3BUTHA, O €€ 3HAYMMOCTH JJISl Pa3BUTHS LIUBUIN3ALIHH.

KpeatuBHOCTh MBINUIEHUS, WHULMATHBA, HAXOAYMBOCTb, AKTUBHOCTb IpPU pPEIICHUU
MaTEeMaTUYECKHX 3a/1a4.

YMeHue  KOHTPOJIMPOBaTh  MPOLECC U pe3ysibTaT  y4yeOHOM  MaTeMaTH4ecKOu
JIeATEIbHOCTH.

CrocoOHOCTh K SMOLIMOHATILHOMY BOCHPUSATHIO MaTeMaTHUYECKUX OOBEKTOB, 3a7ad,
pEeUIeHU, pacCyKICHUIM.

JINYHOCTHBIMHM  pe3yJIbTaTaMHu U3yueHHsT mpeaMera  «l'‘eoMeTpus»  SIBISIFOTCS
dbopMHpOBaHHE  TOTOBHOCTH ¥ CIIOCOOHOCTHM  OOYyYaromuxcsi K CaMOpa3BUTHIO
¥ CaMOOOpa30BaHMUIO HA OCHOBE MOTHBAIlMM K OOYYEHHIO U MO3HAHUIO, a TaKXkKe
dbopMupOBaHHE IIEJIOCTHOIO MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH.

MertanpeameTHble pe3yJibTaThl

AN N NI N N NN

YMeHue BUIETh MAaTEMaTHUECKYIO 33]]auy B KOHTEKCTE MPOOJIEMHON CUTYaIlMU B JPYTUX
JUCLHUILIMHAX, B OKPYXKAIOLIEH KU3HH.

YMeHue HaxoAWTh B PA3IMYHBIX HMCTOYHHKAX HWHGOpPMALNIO, HEOOXOOUMYIO IS
peleHrs MaTeMaTHYeCKHUX MPOoOIIeM, U TIPEICTABIATh €€ B IOHITHON (opMe, TPUHUMATH
pEIICHUE B YCIOBUSAX HEMOJIHON U M30BITOYHOM, TOYHOW M BEPOSATHOCTHON HHGOPMAITIH.
YMeHue NOHUMAaTh U UCTOJIb30BaTh MAaTeMAaTHUECKUE CPENICTBA HATMSTHOCTU (TpaduKH,
quarpamMmbl,  TaOJMIBI, CXE€Mbl W Ap.) Ui  WUIIOCTPAllMM, HWHTEPIpETalHH,
apryMeHTalNH.

YMeHue BBIIBUraTh TUIOTE3bl TMPU  pEIIEHUH Yy4eOHBIX 33Jad U MOHUMATh
HE00XO0IMMOCTh MX MPOBEPKHU.

YMeHue mNpUMEHSTh HHIYKTUBHBIE U JEAYKTUBHBIE CIOCOOBI PACCYXJCHWM, BHJIIETh
pa3IMyYHbIE CTPATETUH PELICHMs 3a/1a4.

[loHnmMaHue CyYIIHOCTH aNTOPUTMUYECKUX MPEANHUCAaHUNA U yMEHUE JEeHCTBOBAaTh
B COOTBETCTBUU C NPEAJIOKEHHBIM aJITOPUTMOM.

YMeHue caMoCTOATENbHO CTaBUTh LIE€NH, BBIOMpPATh U CO3[aBaTh AaJTOPUTMbI ISt
peleHns yueOHbIX MaTeMaTHUECKUX MPOOIIEM.

YMeHue MIaHupOBaTh U OCYLIECTBIATH JACSITEIBbHOCTb, HANpPABICHHYIO Ha pPelieHUe
3a/1a4 UCCIIEN0BATENBCKOTO XapaKkTepa.

[lepBoHavanbHbIe MpeACTaBICHUS 00 UIEAX U METO/IaX MAaTEMAaTUKHU KaK YHUBEPCATIbHOM
SI3BIKE HAYKU U TEXHUKH, CPEJCTBE MOJEIUPOBAHMS SIBJICHUN U IIPOLIECCOB.

MeranpeaMeTHbBIMH  pe3yJbTaTaMM U3ydeHUH Kypca «l'eomerpus»  ABISIOTCA
dbopMUpOBaHHE MEKITPEAMETHBIX MOHATHH, TAKUX KaK:

cucrema,

baxr,

3aKOHOMEPHOCTb,

dbenomeH,

aHams,

CHHTE3,

nproOpeTeHne HaBbIKOB PadOoTh ¢ HHPOpMaLUEH.
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B mpouecce u3yuenus kypca «['‘eomeTpus» y ydamuxcs JOJDKHBI OBITH C(HOPMHUPOBAHBI
caenyromue YY/I.

Pezynamusnvie YV/:

e OMNpenensITh U GOPMYINPOBATH LIETb JEATEIbHOCTH;

e BBIIBUTATh BEPCUHU pELICHHs MPoOJeMbl, (HOPMYyIHPOBATh THIIOTE3BI, MPEIBOCXHUILATH
KOHEYHBIN pe3yJIbTaT;

e CTaBHUTH LIEJb JEATEIHHOCTH HAa OCHOBE OMNpPENEIEHHOM MpOOIEeMBbl M CYIIECTBYIOIINUX
BO3MO>KHOCTEH;

e (dopmynupoBaTh yueOHblEe 3aJaud KaK IIard JOCTHKEHHs TIIOCTAaBJICHHON LeH
JESTEIIBHOCTH;

e OMIpenensITh HEoOXOIUMBbIE NEHCTBHUA B COOTBETCTBUHM C Y4eOHOH M MMO3HABATEIbHOM
3aJJa4aMHU U COCTaBJIATh AJITOPUTM HUX BBIIIOJIHECHHUS;

e 00OCHOBBIBaTh W OCYLIECTBISATH BBIOOp Hambosiee >(PPEKTHBHBIX CIIOCOOOB PEIICHHS
y4eOHBIX U IM03HABaTEIbHBIX 33]a4;

e OLIEHUBATh CBOKO ACSITEIBbHOCTb, APIYMEHTHPYsI IPUUYUHBI JOCTUXKEHUS WIA OTCYTCTBUS
IUTAHUPYEMOT'O pPe3ysbTaTa;

e pabotas 1o cBOEMy IIIaHy, BHOCUTh KOPPEKTHUBBI B TEKYIIYIO JIEATEILHOCTh HA OCHOBE
aHaJIM3a W3MEHEHUH CUTyalluu [UId TOJIY4YCHMsS 3allJJaHMPOBAaHHBIX XapaKTEPHCTHK
IPOAYKTa/pe3ynbTaTa;

e IIPUHUMATh PELICHHE B yUeOHOM CUTYallMM U HECTH 3@ HETO OTBETCTBEHHOCTb;

e  CaMOCTOSITENBHO OINPEAENATh NPUUMHBI CBOEr0 YCIEXa WM HEyCIeXa WU HaXOAWThb
crocoOBbl BBIX0JIa U3 CUTYallU HEeycIexa.

lo3znasamenvuvie YVJI:

e BBIJCIATH OOIIMK MPU3HAK ABYX WM HECKOJIBKUX MOJENel W OTHOIICHUN W OOBSICHSATH
UX CXOJICTBO; CTPOUTH pAacCyKJ€HHE Ha OCHOBE CpaBHEHHUS MOjeJeil W OTHOIICHUH,
BBIJICTISISL TIPU ATOM OOIIMe MPU3HAKH,

e O00bEOUHATH, MOJENM W OTHOLIEHHS] B TPYIIbl IO ONpEAENEHHBIM  IPU3HAKAM,
CpaBHUBATh, KJIacCU()UIUPOBATH U 0000IIATh PaKTHI;

e CTPOUTH pACCYXKICHHE OT OOUIMX 3aKOHOMEPHOCTEH K YaCTHBIM (pakTaM U OT YaCTHBIX
(aKTOB K OOIIMM 3aKOHOMEPHOCTSIM;

e CTPOUTH MOJICNIH/CXEMY Ha OCHOBE YCJIOBHH 3a/1a4l /UM Crioco0a e€ pereHuns;

e TEPEBOJUTH CIOKHYIO IO COCTaBY (MHOTOACHEKTHYIO) MH(POPMALUIO U3 rpaduuecKoro
niu GOpMaTM30BaHHOTO (CUMBOJIBHOTO) TIPEACTABICHHUS B TEKCTOBOE, 1 HA00OPOT;

e CTPOWTH JOKA3aTEIbCTBO: MPSIMOE, KOCBEHHOE, OT IPOTUBHOIO;

e HAXOIUTh B TEKCTEe TpeOyemyro wuHGOpPMAIUIO (B COOTBETCTBUM C IIESIMH  CBOEH
JIeSITEIIBHOCTH );

e ONIpeleNsTh HEOOXOAUMBbIE KIIIOUEBbIE IOMCKOBBIE CJIOBA U 3aMPOCHI;

e  OCYIIECTBIISTH B3aUMOJICHCTBUE C dJICKTPOHHBIMH ITOMCKOBBIMUA CUCTEMAMH, CJIOBAPSIMHU.

Kommynuxamuenvie YVJ|:

e JIOHOCHUTH CBOIO MO3HIIMIO JI0 IPYTHX: OGOPMIISITH CBOM MBICIH B MUCbMEHHOH (QopMe;
e CIyHIaTh U IOHUMATh PEYb APYTHX;

e  YUYUTHCA BBIOIHAThH Pa3IU4HbIE POJIU;

e 33/1aBaTh BOIIPOCHI.



Pasznen (tema) | [IpeaMeTHBIE pe3yIbTaThl
NPOrpaMMbl

O0yyawmmiicss HAY4YnuTCs
DJIEMEHTBI TEOPUU | — (CBoGoaHO OmepupoBaTh’ MOHATHSAMH: KOHEYHOE MHOIKECTBO,
MHOXECTB 1 5 3JIEMEHT MHOXECTBA, [IOJIMHOKECTBO, nepeceveHue,
MATEMATUYECKON 00bEIMHEHIE W Pa3HOCTh MHOYXECTB, YMCIIOBBIE MHOKECTBA Ha
JIOI'MKH1 KOOPJIMHATHON MpSMON, OTPE30K, WHTEPBAJ, IMOJYHHTEPBAl,

MPOMEKYTOK c BBIKOJIOTOM TOYKOM, rpadgudeckoe
IIPEACTABICHUE MHOKECTB Ha KOOPAUHATHOM INIOCKOCTH;
3a/1aBaTh MHOJKECTBA IEPEUYHUCICHUEM MU XAPAKTEPUCTUYECKUM
CBOICTBOM;

OIIEpUPOBATH MOHATHAMM: YTBEPXKACHHUE, OTpULIAHUE
YTBEP)KICHMS, UCTUHHBIC W JIOXKHBIC YTBEP)KICHUA, IPUYUHA,
CIIEICTBUE,  YACTHBIM  ciydail  oOIIero  yTBEpXAEHUs,
KOHTPIIPUMED;

IIPOBEPSTH IPUHAMIIECKHOCTD DJIEMEHTA MHOXKECTBY;

HaXO/UTh TiepeceyeHne U 00beTMHEHNE MHOXKECTB, B TOM YHCIIe
NPEJCTaBICHHBIX TIpadUUecKd Ha YHUCIOBOM mpsMOW U Ha
KOOPJMHATHOM MIIOCKOCTH;

MPOBOJIUTH JIOKA3aTENbHBIE PACCYXKIEHHUS i O0OOCHOBaHUS
HUCTUHHOCTHU YTBEPKICHUMN.

B nosceounesnoii orcusnu u npu usyyeHuu opysux npeomemos:

HCIIOJIBb30BATh YHUCJIOBBIC MHOXKECTBA Ha KOOp,Z[HHB.THOfI HpHMOﬁ
MU Ha KOOpI[HHaTHOﬁ IIJIOCKOCTU IJIsI OIIMCAaHUS peaanHx
MPOLECCOB U SIBJICHUI;

HpOBOI[I/ITb JOKa3aTCIIbHBIC paCCy)I(,Z[GHI/I}I B CI/ITyaI_[I/IHX
IIOBCEJHEBHOM KM3HH, NPU pEUICHUWH 3a7ad U3 JIpYrux
MPEAMETOB.

OoOyuarommiicst NOJYYUT BO3MOKHOCTh HAYYHTHCS

Hocmuoicenue pesynbmamos pazoena « Beinycknux nayuumcsy,
onepuposamv NOHAMUEM ONpedeeHUs, OCHOBHbLIMU BUOAMU
onpeoeieHutl, OCHOBHbIMU BUOAMU TeOpeM,

NOHUMAMb CYMb KOCBEHHO20 OOKA3AMENbCNEA,

onepupoeamv ~ NOHAMUAMU — CUEMHO20 U  HECUemHo2o
MHOJCECBA,

NPUMEHAMb — MemoO  MAamemMamuideckou  UHOVKYuu  OJis
npoGedenUs paccysHcoenuti U 0oKa3amenbCme u npu peuleHuu
3a0auy.

B noeceonesnoil scuznu u npu uzyueHuu Opy2ux npeomemos:

ucnojib3o6aniob m€0p€muK0-MH09fC€CWl6€HHbllz A3bIK U A3bIK

Jl02uKY OJisL ONUCAHUS PEANbHBIX NPOYECCO8 U AGNeHUL, NPU peuleHul
3a0a4 Opyaux y4eOHbIX NPeOMemos.

'311ech 1 Jasee: 3HATH ONPEICICHHE TIOHATHS, 3HATh H YMETh 0OOCHOBBIBATH CBOMCTBA (IIPU3HAKH, ECIIH OHH €CTh)
MOHSTHUS, XaPAKTEPU30BATh CBS3U C IPYTUMH HOHITHSIMH, PEICTABIISAS OJHO MOHITHE KaK YaCTh LEIOCTHOTO
KOMILJICKCA, UCTIOJIb30BaTh MMOHITUE U €r0 CBOMCTBA MPU IPOBEICHUH PACCYKACHUH, TOKA3aTEIbCTB, PCIICHUH

3a1ad.




YHCIA U
BbIPAJZKEHHA

OOyuarommiicss HAyYHTCs

CBoOomHO omepupoBaTh MOHATHUSMU: HATYpPAIbHOE YHCIIO,
MHOXECTBO HATYPJIbHBIX YHCEN, IIEJI0€ YHUCI0, MHOXKECTBO
[ENBIX 4YHUCell, OOBIKHOBEHHas Jpo0b, JecsITHYHAs ApOOb,
CMENIaHHOE YHUCJIO, HATYpalbHBIX, IEIbIX, PAIMOHAJIBHBIX,
JNEHCTBUTEIbHBIX YHCE;

MMOHUMATh W OOBSICHATH PA3HUIY MEXKIY TO3UIMOHHON W
HETO3UIIMOHHOI CHCTEMaMH 3aIluCH YK CET;

MEePEBOANTh YHCJIa W3 OJHOW CHCTEMBl 3amuCH (CHUCTEMBI
CUHCIICHHUS) B IPYTYIO;

JIOKa3bIBaTh W HWCIOJB30BaTh MPU3HAKU JEIHUMOCTH CYMMBI U
MPOM3BEACHUS TIPU BBHIMOTHCHUH BBIUMCICHUA W PEIICHUU
3aja4;

BBHITIONTHATh OKPYIJICHHE DPAMOHAIBHBIX W HPPalMOHAIBHBIX
YHceN ¢ 3aJaHHON TOYHOCTHIO;

CpPaBHUBATh JCHCTBUTEIbHBIE YHCIA pPAIMOHAIBHOE YHCIIO,
MHOXECTBO PAIMOHAJBHBIX YHCEJ, HPPalMOHAIBHOE YHCIIO,
KOpEHb CTENEeHM n, JACHCTBUTEIBHOE YHCIIO, MHOXKECTBO
JNEHUCTBUTENBHBIX  YWCEN, TEOMETpUYECKas HHTEPIpeTaIus
pa3HBIMH CIIOCO0AMU;

YHOPSIIOYMBATh YHCIIA, 3allMCaHHBIE B BUJIE OOBIKHOBEHHOM M
NECATUYHON JpoOu, YHWCia, 3alHMCaHHBIE C HWCIOJIb30BAHUEM
apu(pMEeTHYECKOT0 KBAJpaTHOTO KOPHS, KOpPHEH cTerneHu
oounbIie 2;

naxomuth HOJl u HOK pa3HpiMu ciocob6aMu ¥ MCIONB30BATh
WX MPU PEUICHUH 3a]1aY;

BBITIOJIHATh BBIYHCICHHSI W TPeoOpa3oBaHMsS BBIPAKCHUH,
COJIEpKaIllNX JCWCTBUTENbHBIE YHCIA, B TOM YHCIE KOPHHU
HaTypaJbHbBIX CTEIECHEH;

BHITIONHATh CTaHAAPTHBIE TOXACCTBEHHBIE TMPEeoOpazoBaHUs
TPUTOHOMETPUYECKHX, norapuMHUYECKHX, CTCIICHHBIX,
HUPPAMOHATILHBIX BBIPAKEHUH.

B noeceonesnoil scuznu u npu uzyueHuu Opy2ux npeomemos:

BBITIOJIHATh U OOBSCHATH CPAaBHEHUE PE3YyJIbTATOB BBIYUCICHUN
IpU  pelIeHWH TMPaKkTUYeCKUX 3a7ady, B TOM  YHCIE
NPUOIMKEHHBIX BBIYMCICHUN, MCIONB3YsI pa3HbIE CIIOCOObI
CpaBHEHMI;

3aI1UChIBATh, CpaBHHBATD, OKpYTIJIATH YUCIIOBBIC JaHHBbIC
pCaIbHBIX BCIWYHMH C HUCIHOJB30BAHUCM pa3HbIX CUCTCM
U3MEpEeHUS;

COCTaBJIsITb MW OLCHUBATL pPA3HBIMU CHOCO6aMI/I YUCIIOBBIC
BBIPQXKECHUS IIPU PELICHUU MNPAKTHYECKUX 3a4a4 M 3a1ad U3
IPYTUX y4EOHBIX MPEIMETOB.

O0y4ammiics MOJY4uT BO3MOKHOCTh HAYYUThCS

Jocmuoicenue pezyriomamos pazoena « Boinycknuxk nayuumcesy;
C680000HO  ONepuposams  YUCIOBLIMU — MHONCECMEAMU — NPU
peutenuu 3a0ay;

NOHUMAMb NPUYUHBL U OCHOBHblE UOEU PACUIUPEHUST YUCTOBbIX
MHOJHCECmE,




gnadems OCHOBHLIMU NOHAMUAMU MeOpUuU OeIUMOCmU Npu
peueHuy Cmanoapmmusix 3a0ay

umMemsb 0a308vle NPEOCMABIEHUSL O MHONCECMBE KOMHIIEKCHbIX
uycern,

CB0O00HO  BLINOIHAMb — MONCOECMBEHHbIe  NPeobpa308aHUs.
MPULOHOMEMPUYECKUX, Jo2apughmuyeckux, cmenenHvLX
BbIPANCEHULL,

enadems opmynou obunoma Horomona;

NPUMeHAMb NpU  peueHuu 3a0ady meopemy O JUHEUHOM
npeocmasnenuu HOJ/I;

npumeHamv npu peutenuu 3aoay Kumartickyro meopemy 06
ocmamxkax,

npumensams npu pewenuu 3aoay Manyio meopemy @epmay
YMemsb GbINOAHAMb 3ANUCL YUCAA 6 NO3UYUOHHOU Ccucmeme
CUUCTIeHUsL,

NpUMEHAMb  NpU  peuwleHuu  3a0ai  meopemuKo-yuUciosvle
dynkyuu: yucno u cymma oerumeneti, pyukyuro Jinepa,
NPUMEHAMb NPU peueHuU 3a0ay yenuvie opoou;

NPpUMEHAMb — NpU  peweHuu  3a0a4y ~ MHO20YJeHbl  C
oelicmeumenbHuIMU U YeabiMu Kodghduyuenmamu,

61a0enmv NOHAMUAMUY NPUBOOUMDBLL U HENPUBOOUMDbLL MHO2OYIEH
U NPUMEHAMb UX NPU PeUeHUU 3a0ay,

npumeHamv npu peutenuu 3a0ay OCHOBHYI0 meopeMy aneeopwl;
NpUMEHAMb NpU  peulenuu 3a0ay npocmetiviue @GYHKYUU
KOMNJIeKCHOU nepemeHHouU KaxK eeomempuieckue
npeobpazosanusl.

YPABHEHHA H
HEPABEHCTBA

OOyuarommiicss HAyYUTCs

CB00Oo0HO OnepupoBaTh MOHATHAMU: ypaBHEHHE, HEPABEHCTBO,
pPaBHOCWIIbHBIE ~ YpPaBHEHUS W  HEPABEHCTBA, ypaBHEHME,
ABJISIOIIEECS] CIIEACTBUEM JIPYroro ypaBHEHHs, YypaBHEHUS,
PaBHOCHIIbHBIE HA MHOXECTBE, paBHOCHJIbHBIE TIPe00pa3oBaHuUs
YpaBHEHUN;

pemaTh pa3Hble BUABI YPAaBHECHHI M HEPABEHCTB M UX CHCTEM, B
TOM YHCIIe HEKOTOpbIe YpaBHEHUs 3-i u 4-i creneHei, ApoOHO-
panroHaIbHbIE U HPPALMOHAIIbHBIE;

OBJIA/IETh OCHOBHBIMH TUTIAMHA MOKa3aTeIbHbIX,
Jorapu(pMHUECKUX, HPPAIIMOHATILHBIX, CTEIICHHBIX YPaBHEHUN U
HEpaBEHCTB M CTaHJAPTHBIMU METOJaMHM HX peIleHUud u
MPUMEHSTH UX MIPH PEIICHUH 33a4;

MPUMEHSATH TeopeMy be3y K pelieHnio ypaBHEHU;

IpPUMEHATh TeopeMy Buera Ui pemieHus  HEKOTOPBIX
YpPaBHEHUI CTENEHU BBILIIE BTOPOM;

MIOHUMATh CMBICT TEOPEM O PABHOCHUJIBHBIX U HEPABHOCHIIbHBIX
npeoOpa3oBaHUAX YPAaBHEHHUI U YMETh UX TOKa3bIBaTh;

BJIAJIeTh METOJAaMHU pEUICHUs YpPaBHEHWH, HEPaBEHCTB M HX
CHCTEM, YMETh BBIOMpAaTh METOJl pEIICHUS U OOOCHOBBIBATH
CBOI1 BBIOOD;

UCIOJIb30BATh METOJ] MHTEPBAJIOB Il PEILCHUS HEPAaBEHCTB, B
TOM 4YHCIIe APOOHO-PALMOHAIBHBIX W BKIIOYAIOIIUX B ce0s




UppalMOHAIbHbIC BBIPAKECHMUS,;

pemath anreOpandeckre YpaBHEHUS M HEPaBEHCTBA U HX
CHCTEMBl C MapaMeTpaMHu airedpanyeckuM U TpapUueCKUM
METOJAMHU;

BJIaJIETh pa3HBIMU METOJIaMH JI0Ka3aTeIbCTBA HEPABEHCTB;
pelaTh ypaBHEHH B LIEJIbIX YHCTIAX;

n300pakaTh ~ MHOXKECTBa  Ha  IUIOCKOCTH,  3a/laBacMble
YpaBHEHUSIMH, HEPAaBEHCTBAMU U UX CUCTEMaMU;

CBOOOJTHO MCHOJIb30BATh TOXIECTBEHHbIE NMPEOOPA30OBaHUS MPH
pELICHUU YPAaBHEHUM U CUCTEM YPaBHEHUU

B nogceonesnoil scuznu u npu uzyueHuu Opy2ux npeomemos:

COCTaBJIATh M PEIIAaTh ypaBHEHUS, HEPABEHCTBA, MX CHCTEMBI
IIPU PELICHUH 33134 IPYTUX Y4eOHBIX IPEIMETOB;

BBINOJIHATE OLEHKY MPaBIONOA00Us PE3yIbTaTOB, MOITY4aeMbIX
IIPU PELIEHUM PAa3IMUHBbIX YPaBHEHUN, HEPABEHCTB U X CUCTEM
IIPU PELIEHUH 33134 JIPYTUX Y4eOHBIX IPEIMETOB;

COCTaBIATh W peumarb ypaBHEHUS M HEPAaBEHCTBA C
mapamMeTpamMu OpU  pPEIIeHWH 3a7ad4  JAPYyruxX  y4eOHBIX
IIPEIMETOB;

COCTABJIATH yPaBHEHHME, HEPABEHCTBO MM HUX CHUCTEMY,
OIHCHIBAIOLINE PEAIbHYIO CUTYALMIO WM NPUKIAAHYIO 33]ady,
MHTEPIPETUPOBATH MOJTYYCHHBIE PE3YIIbTATHI;

UCIIONB30BaTh  IIPOTPAMMHBIE  CPEACTBA I[IPU  PELICHUHU
OTJIENBHBIX KJIACCOB YPABHCHUM U HEPABEHCTB.

O0y4ammiics MOJY4UT BO3MOKHOCTh HAYYHUThCS

Locmuoicenue pezynemamog pazoena « Buinycknuk nayyumcsy,
CBOOOJHO OMpeAessITh TUN U BBIOUPATh METOJA PEIICHHS
MOKa3aTeIbHBIX U JIOTapU(PMUUIECKUX YpaBHEHUI U HEPABEHCTB,
UppalMOHATILHBIX ypaBHEHHI u HEPaBEHCTB,
TPUTOHOMETPUYECKUX YPABHEHUM U HEPABEHCTB, UX CUCTEM;
CBOOOJTHO pelIaTh CHCTEMbI JINHEWHBIX YPAaBHCHHU;

pelmarh OCHOBHbIE THUIBl YpaBHEHUH W HEPABEHCTB C
napameTpamu;

NPUMEHITh MpU pPELMIEHUWH 3a7ad HepaBeHcTBa Komm —
BbynsikoBckoro, bepuysmiu;

HUMCTh TMPCACTABJICHHUC O HCPABCHCTBAX MCKAY CPCAHUMU
CTCIICHHBIMU.

O YHKIHHA

OOyvarommiicss HAyYUTCs

Bnaners moHATHSAMHK:  3aBHCHMMOCTH  BENMYMH, (yHKIuI,
apryMeHT H 3HaueHHe (YHKIHH, OOJACTh OIpeACNICHus |
MHOYECTBO 3HaueHUH (QyHKIMH, TpapuK 3aBUCHMOCTH, Tpaduk
byHKIMK, HyTH (YHKIUH, TPOMEXYTKH 3HAKOIOCTOSHCTBA,
BO3pacTaHME Ha YHCIOBOM MPOMEXYyTKe, YOBbIBaHHE Ha
YHCIIOBOM NPOMEKYTKE, HauOOJIbIIee ¥ HAMMEHbIIIee 3HAUYCHNE
(GYHKIMK Ha YHCIOBOM IPOMEXKYTKE, epuoandeckas QpyHKIus,
NepHo, YeTHAas M He4eTHas (YHKIUH; YMETh NMPUMEHSITH 3TH
MOHATUS TIPU PEIICHUH 3a]1a4;

BJIAJICTh MOHSATHEM CTENEeHHAs (YHKIWS;, CTPOHUTH ee rpaduk U




YMETb NIPUMEHATh CBOWCTBA CTENIEHHON (DYHKIMM NPHU PELICHUU
3ajay;

BJIAJIeTh MOHATUSAMM TIOKa3aTenbHas (DYHKIUS, SKCIIOHEHTa;
CTPOUTh HX TIpapUKu U YMETb IPUMEHITH CBOMCTBA
MOKa3aTeIbHON (PYHKIMU MPHU PEIICHUH 3a]1a4;

BJIAJIeTh IMOHATHEM Jorapupmuueckas (QpyHKIUS; CTPOUTh €e
rpaguk W yMeTh MPUMEHATH CBOMCTBA JIOTapU(DPMHUIECKON
(GYHKIMU TpU peIIeHUH 3a/1a4;

BJIAJIeTh HNOHATUSAMHM TPUTOHOMETpUYECKHE (DYHKIMH; CTPOUTH
ux rpaduku u YMETh IPUMEHSTh CBOICTBa
TPUTOHOMETPHUECKUX (DYHKIMU TPU PELICHUH 3a/1aY;

BJIAJIETh MNOHATHEM 00paTHast (PYHKIMS; IPUMEHATh 3TO MOHITHE
IIPU PELICHUH 3ajay;

IPUMEHATh NIPU PELICHUN 337a4 CBONCTBA (DYHKIIMH: YETHOCTD,
NEePUOUYHOCTb, OTPAHUYEHHOCTH;

NPUMEHATh TNPH PELICHUH 3a7ad NpeoOpazoBaHus TrpaduKoB
G yHKIH;

BJIAJIETh NOHATUSAMHM ~ YHUCIIOBas  IOCIEN0BATEIbHOCTD,
apupMeTHUeCcKas U TeOMETPHUECKas IPOrpeccHs;

OPUMEHSATh TP PELICHUHM 3aJad CBOMCTBA M TNPHU3HAKU
apu(METHYECKON U T€OMETPUYECKOM MPOTPECCHil.
NOBCEOHEBHOU JICUSHU U NpU  U3YYEeHUU Opy2ux y4eOHbIX
npeomemos:

ONpeNeNIATh MO rpadukaM M HCHOJIb30BATh IS PELICHHS
OPUKJIAAHBIX 33Jad  CBOMCTBa pEaJbHBIX IPOLIECCOB U
3aBUCUMOCTe  (HauOonbIIMe ¥ HAUMEHbIIME 3HAYEHUS,
IIPOMEKYTKHM BO3pACTaHUsI U YObIBaHUS (DYHKIIMH, IPOMEKYTKU
3HAKOIIOCTOSIHCTBA, ACUMITOTHI, TOYKH Ieperuda, mepuos u
T.IL.);

UHTEpPIPETUPOBATh  CBOWCTBA B  KOHTEKCTE  KOHKPETHOU
IIPAKTUYECKOU CUTyalUu;

ompenenaTe 1o rpapukaM MpOCTEHIINEe XapaKTepPUCTUKU
NEPUOINYECKUX TPOLIECCOB B OMOJIOIMH, SKOHOMHUKE, MY3BIKE,
PAIUOCBSI3H | JIp. (aMILTATY1a, TIEPUOJ U T.I1.)

O0y4ammiics MOJYy4uT BO3MOKHOCTh HAYYUThCS

Hocmuoicenue pezynbmamos pazoena « BeinyckHux nayuumcsy,
61a0emsv NOHAMUEM ACUMNMOMbL U YMemb e20 NPUMEHAMb Npu
peuteHuu 3a0ad;

NPUMEHAMb Memooul peuwenust npoCmeuuux
ougpepenyuanbHvIX YpasueHull Nepeozo u 8Mopo2o NOPsOKos.

JJIEMEHTBI
MATEMATHYECKOI O
AHAJIU3A

OOyuarommiicss HAyYNTCs

Brnagers moHsTHEM OECKOHEYHO YyOBIBAroOIIas TeoOMeTpHYECKas
MPOrPeCcCUs ¥ YMETh PUMEHSATD €ro IIPH PEIICHUH 3ajad;
MPUMEHSITH JJIsl PEIICHUS 3a]1a4 TEOPHUIO MPEICIIOB;

BIAJETh IMOHATHIMHU OECKOHEYHO OOJbIINE U OECKOHEUHO
Majible YHUCIIOBBIE TOCIEAOBATEIHLHOCTH M YMETh CpPaBHUBATH
OECKOHEYHO OoubIINE n OECKOHEYHO MaJble
[IOCJIEAOBATEIHHOCTH;

BJIQJICTh TOHATHSMH: TPOU3BOAHAs (YHKIIMM B  TOYKE,
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Mpou3BOIHAS (HYHKIIHH;

BBIYHCTIATh TPOU3BOTHBIC DJIEMEHTApPHBIX (QYHKIMH H  HX
KOMOHMHAIIHIA;

nccaenoBaTh GyHKIIUA HA MOHOTOHHOCTD U DKCTPEMYMBI;
CTPOUTH TpadUKU U MPUMEHSTH K PEIICHUIO 33/1a4, B TOM YHCIIe
C TIapaMeTpoM;

BIIQJICTh TIOHATHEM KacaTelbHas K rpaduky GyHKIUU U YMETh
MIPUMEHATH €T0 MPU PEIICHUH 3371aY,

BIIQJICTh MOHATUSMU TepBooOpa3Has (GYHKIUS, OMpeaeTICHHBINA
UHTErpa,

npuMeHATh TeopeMy Hprorona—JIeliOHuIa 1 ee CIeaCTBUS IS
perieHus 3aiay.

NOBCEOHEBHOU  JICUBHU U NPU  UBYYEHUU OpYeUX YYeOHbIX
npeomemos:

peniath TPUKIAIHBIC 3a0auyd M3 OUOJOTHH, (U3MKH, XUMUH,
KOHOMHUKH U JPYTHX MPEAMETOB, CBA3aHHBIC C HCCIIECAOBAHHEM
XapaKTEPUCTHK MPOIECCOB;

UHTEPIIPETHPOBATH MOJYUICHHBIC PE3YJIbTATHL.

OOyuarommiicst IOJYYUT BO3MOKHOCTh HAYYHTHCS

Locmuoicenue pezynemamos pazoena « Buinycknuk nayyumcsy,
€80000HO enadems CMAaHOapmHvIM annapamom
MAmemMamuyecKko20 auaius3a Oas GblYUCIEHUS NPOU3BOOHbIX
dyHKYUU 0OHOU NepemMeHHOU,

CB0000HO NpUMeHAMb annapam Mamemamuyeckoeo aHamu3a
0151 uccne0o8anus QYHKyuti U noCmpoeHus cpapuros, 8 mom
yyciue uccied08aHus Ha 8bINYKIOCHb;

onepuposamv nousamuem nepeooopasHou GyHKyu 0l peuleHus
3a0auy;

081a0emb OCHOBHLIMU c8edeHusMU 006 unmezpane Hvromona—
Jletibnuya u e2o npocmetiuiux nPUMeHeHUsIX,

onepuposamv 6 CMAHOAPMHBIX CUMYAYUAX NPOU3BOOHBIMU
BbICULUX NOPAOKOB,

yMemsb  NpUMEHAMb — Npu  peuleHuu  3a0ad  Ceolcmea
HenpepuvleHbIX PYHKYULL

yMemb  NpUMEHAMb — NpU  pewleHuu  3a0ay  meopemvl
Beuepwmpacca;

yMemb  BbINOAHAMbL  NPUOTIUINCEHHbIE BbIYUCTEHUS  (MemOoObl
pelenus ypasHeHUll, 8blYUCTIeHUs ONPeOeNeHHO20 UHMe2pana);
YyMemsb NPUMEHAMb NPUNONHCEHUE NPOU3BOOHOU U ONPedeleHHO20
uUHmMezpana K peuleHuio 3a0a4 eCmecmeo3HaHus,

e1ademsv NOHAMUAMU 6MOPAsi NPOU3BOOHAS,  GbINYKIOCMb
epaguxka @GyHKyuu U ymemv UCCIE008aMb QYHKYUIO HA
8bINYKILOCHIb.

CTATHCTHKA

u TEOPUA

BEPOATHOCTEH,
JIOTHKA

u

O0yyamuiica HAYYUTCS

OmneprpoBaTh OCHOBHBIMH ONHCATEIBHBIMU XapaKTEPUCTUKAMH
YHCIIOBOTO HaOOpa, MOHATHEM TE€HEpalbHas COBOKYITHOCTh M
BBIOOPKOI1 U3 Hee;
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KOMBHHATOPHKA

ONEpPUPOBATh TMOHATHSAMHU: YaCTOTa M BEPOSATHOCTb COOBITHS,
CyMMa U IIPOU3BEJICHUE BEPOATHOCTEN, BEIYUCIIATH BEPOSITHOCTH
COOBITHI Ha OCHOBE MOJICUETA YHCIIA UCXOOB;

BJIaJIeTh OCHOBHBIMU IOHATHSMHM KOMOWHATOPUKH U yMETh HMX
IIPUMEHATH [IPU PELICHUHN 33]1a4;

UMETb MPECTaBICHNE 00 OCHOBAX TEOPUH BEPOATHOCTEIH;
UMETh IPEJICTAaBICHUE O JUCKPETHBIX M  HEIPEPBIBHBIX
CIIy4allHBIX BEIMYMHAX W PACHPEICIICHUAX, O HE3aBHCHUMOCTH
CIIy4alHbIX BEJIMYUH;

UMETh INPEICTaBICHHE O MaTeMAaTUYeCKOM OXHUAAHUH U
JOUCIIEPCUU CIIyYalHBIX BEJIUYNH;

UMETh IIPEACTaBICHUE O COBMECTHBIX PAaCIpPENCIICHUIX
CIIy4alHBIX BEJINYUH;

MIOHUMAaTh CYTh 3aKOHA OOJIBIINX YUCEN U BEBIOOPOYHOIO METOJa
W3MEpPEHHS BEPOSTHOCTEH;

UMETh IIPEACTABJICHUE O HOPMAJIBHOM pACIPEIEICHUU U
[IpUMepax HOPMaJIbHO PaCIpPENCICHHBIX CIIy4aliHbIX BEJIUYMH;
UMETH NPEJCTABICHUE O KOPPEIALUY CIIydYalHbIX BEJIMYUH.

B noeceonesnoil scuznu u npu uzyueHuu Opy2ux npeomemos:

BBIUUCIISATh WM OLICHUBATH BEPOSTHOCTU COOBITUH B peabHOU
KU3HU;

BBIOMPATh METOBI TMOAXOIAIIETO NPEICTaBICHUS U OOpabOTKH
JaHHBIX.

OOyyarommiicst IOJYYUT BO3MOKHOCTh HAYYHTHCS

Locmuoicenue pezynemamos pazoena « Boinycknuk nayuyumcsy;
umemy npedcmasierue o YeHMpAaIbHoOU NpedebHol meopeme;
umMems  npeocmasienue 0  8blIOOPOUHOM  KOIuyuenme
Koppenayuu u TUHeUHOU pecpeccuu,

umMemv npeocmaenienue o CMmamucmudeckux 2unomesax u
npoeepke  CMAmMuCmu4eckou 2unomessvi, O CMAMUCTIUKE
Kpumepusl u ee yposHe 3HaA4UMOCU,

umMemsb  npeocmasieHue O  C8A3U  IMAUPUYECKUX U
meopemuyecKux pacnpeoeieHull;

uUMemsb npeocmasieHue 0 KOOUPOBAHUU, OBOUHHOU 3ANUCH,
080UYHOM Oepege;

671a0eMmb OCHOBHLIMU NOHAMUAMU — meopuu epagos (epag,
gepuiuna, pebpo, cmenensb 8epuilHbl, Nymv 8 2page) u ymems
NPUMEHAMb UX NPU PeleHuU 3a0ay;

umemyv npeocmasienue 0 0epesvix U ymemsv NPUMEHAMb Npu
peuenuu 3a0ay;

61ademb  NOHAMUEM  CGASHOCMb U YMemb  NPUMEHAMb
KOMNOHEHMbl CEA3HOCMU NPU peuleHul 3a0a4;

yMems OCywecmensims Nymu no peopam, 00x00vi pebep u
sepuiun epaga;

umemsb npedcmasgierue 00 UNEPoBOM U AMUTLINOHOBOM NYMU,
umMemsb npeoCmasieHue 0 MmMpYOHOCMU 3a0a4i HAXONHCOEHUs.
2aMUIbMOHOBA NYMU,

gnadems HNOHAMUAMU KOHEYHble U CYemHble MHONCecmed U
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yMembsb UX NPUMEeHAMb NPU peueHuu 3a0ad,
—  yMemb NPUMeHAMb MemooO MAmMemMamu4eckou UHOYKYuu,
—  yMemb npumeHsms npunyun Jupuxie npu pewieHuu 3a0ay.

TEKCTOBBIE
341491

O0yyamuiica HAYYUTCS

— Pematp pa3zHbie 3aJ1a4u MOBBIIEHHOW TPYAHOCTH;

— aHaJM3HpOBaTh YCIOBUE 3aJauyd, BbIOUpATh ONTUMAIbHBIN
METO/I PeLIeHUS 3aJauu, pacCMaTpUBasl pa3IM4HbIe METO/IbI;

— CTPOWTH MOJEINb PEIICHUs 3aJa4d, MPOBOAMUTH JOKAa3aTEIbHBIC
paccyXJIeHHUs MIPU PEIICHUN 33]1a4H;

— pemarb  3amadd,  TpeOywoomme — mepedbopa  BapHAHTOB,
MIPOBEPKUYCIIOBUH, BBIOOpA ONTUMAIBHOTO PE3yJIbTaTa;

— aHAIM3HPOBATh M HHTEPIPETUPOBATH IMOJYYCHHBIC PEIICHHS B
KOHTEKCTE yCIIOBHS  3a/layd, BBIOMpATh pEIICHUS, HE
MIPOTUBOpEYAILINE KOHTEKCTY;

— TMEpEeBOJUTH TPHU PEIICHUH 3a1adi WHPOPMAIUI0 M3 OJIHOM
dbopMBI 3amucH B JAPYTYIO, HCHOJB3YS TpPH HEOOXOIUMOCTH
CXEMBI, TAOJHULIBL, TPAPHUKH, THATPAMMBI.

B nosceonesnoui scuznu u npu usyuenuu opyux npeomemos:
pelaTh NPaKTHYECKHUE 3aJa41 U 33J]a91 U3 IPYTHX PEIMETOB.

OOyyarommiicst IOJYYUT BO3MOKHOCTh HAYYHTHCS

—  Jlocmuoicenue pe3ynbmamog pazoena « BoinycKkHUKk Hayuumcsy.

I'EOMETPHA

OOyuarommiicss HAYYUTCs

— Bragers reomeTpuvecKUMU MOHATUSMH TIPU PEUICHUU 331a4 U
MPOBEICHUU MaTEMAaTHYECKUX PACCYKICHUH,

— CaMOCTOSTEIBHO dbopmynupoBaTh OIIPEACIICHUSA
TEOMETPUUECKUX (UTYp, BBIABUTaTh THIOTE3BI O HOBBIX
CBOHCTBAX W  MpHU3HAKaX TEOMETPHUECKUX uryp u
00OCHOBBIBATh WJIM  ONpOBEpratb HX, 0000maTh WU
KOHKPETU3UPOBaTh pPE3ylbTaThl Ha HOBBIX Kiaccax ¢uryp,
MPOBOJIUTH B HECIOXKHBIX CIIydasX KiaccH(DUKAIUIO GUTYp IO
Pa3JINIHbIM OCHOBAHUAM;,

— HWCCHeNOBaTh  YEPTEXH, BKIOYas KOMOWHanuu  Quryp,
W3BIICKATh, WHTEPIPETHPOBATH " npeoOpa3oBHIBATH
nH(OpPMAIIHIO, TIPEICTABICHHYIO HA YePTEkKaX;

— pemaTh 3a7aydl TeOMETPHUYECKOTO COJACPKaHUs, B TOM YHCIE B
CUTyallUsX, KOTJa ajlrOpUTM pEUICHHsS HE CIEAyeT SBHO W3
YCJIOBUs, BBIIIOJHATD HGO6XOI[I/IMBIG AJid  PpCHICHUA 3aaadyu
JOTIOJTHUTEJIbHBIC TOCTPOCHUS, KCCICIOBATh BO3MOYKHOCTh
MPUMEHEHHS TEOpeM U (GOPMYII IJIsl peIICHUs 3a1ay;

— yMmerb (opMmymupoBaTh UM JOKa3bIBaTh TI'E€OMETPUYECKHE
YTBEP)KICHUS,

— BJaJACTh MNOHATHAMU CTCPCOMCTPUU: MPU3MaA, NAPATIICICIIUIICH,
MUpaMuia, TETPadip;

— HMETh TPEJACTABICHUS 00 aKCHOMax CTEPEOMETPUH U
CIICICTBUSX U3 HUX U YMETh MPUMEHSTh UX NP PEIICHUH 33]1a4;

— YMCTb CTPOUTH CCUYCHHA MHOTI'OI'PAHHHUKOB C HCIIOJB30BAHUEM
pa3IMYHBIX METOOB, B TOM YHCIIE H METOAA CJICJIOB;
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UMETh TMPEJCTaBJICHHE O CKPEHIMBAIOMIMXCSA MPSIMBIX B
MPOCTPAHCTBE M YMETh HAXOJUTh YroJl M PAcCTOSHUE MEXIY
HUMU;

MPUMEHSTh TEOPEMBI O MaPAJUIETBHOCTH MPSIMBIX U TIOCKOCTEN
B IIPOCTPAHCTBE MPH PEIICHUHU 33]1aY;

yMETh TNPUMEHATHh MapajliebHOE MPOEKTHUPOBAHUE IS
n3o0paxxeHus Guryp;

YMETh MPUMEHSTh MEPIEeHIUKYISIPHOCTU MPSAMON U TIOCKOCTU
[P PEILICHUH 33/1a4;

BJIQJIETh  MNOHATUAMHU  OPTOTOHANBHOE  MPOEKTHPOBAHUE,
HAKJIOHHBIE U UX MPOEKIUH, YMETh MPUMEHATh TEOPEMY O TPEX
MEepHeHUKYISIpax MPU PEIICHUHU 3a/1a4;

BJIQJIETh TOHSATUSIMU  paccTOsSHUE Mexny ¢urypamu B
MIPOCTPAHCTBE, OOIMIUN MEPHEHAUKYISAP ABYX CKPEHIMBAIOIINXCS
MPSIMBIX U YMETh IPUMEHSATh UX IIPU PEUICHUU 3a]1a4;

BJIQ/IETh MOHSATUEM YToJl MEXAY MPSIMON U IIOCKOCTHIO U YMETh
MPUMEHSITH €T0 MIPU PEIICHUH 3a/a4;

BJIQJIETh TMOHSATUSMU  JIBYTPAHHBIA  yTOJd, Yrol  MEXAy
IJIOCKOCTSIMU,  MEPHNEHIUKYISPHbIE IUIOCKOCTH W YMETh
MPUMEHSTh UX MPU PELICHUH 3a/1a4;

BJIQJIETh MOHATHSAMHU TNpU3Ma, MApaUICNEHUIe] U MPUMEHATDH
CBOMCTBa Mapajuiejenuiea Npyu perieHuu 3a/1ay;

BJIQJIETh TOHSTHEM NPSIMOYTOJbHBIM MapajieNenunes u
MIPUMEHATH €T0 MPU PEIICHUH 33/1a4;

BJIQJIETh MOHATHSAMH TMHUpPaMHUAA, BUIbl MUPAMHJ, DJIEMEHTHI
MPaBWJIBHON MUPaMHIbl U YMETh IPUMEHSTh UX MPU pELICHUN
3a/1a4;

WMETh TMPEACTABICHUE O TeopeMme Oillepa, MNpaBUIbHBIX
MHOTOTpaHHUKAX;

BJIQJIETh MOHATUEM IUJIOLIAAN TOBEPXHOCTEM MHOTOIPAHHUKOB U
YMETh MIPUMEHSATD €T0 MPHU PEIICHUH 33/1a4;

BJIQ/IETh MOHATUSIMM Tela BpalleHus (LUWIMHIAP, KOHYC, 1Iap U
chepa), UX CEYEHHS] U YMETh NPUMEHATh WX MPHU pPEIICHUU
3a/1ay4;

BJIQ/IETh TOHATUSIMH KacaTelbHbIE MNpPSMbIe U IUIOCKOCTH U
YMETb MPUMEHSTH U3 IPU PEILICHUH 3a/a4;

MMETh TPEACTaBICHUS O BIUCAHHBIX U OMUCAHHBIX cdepax u
YMETh MIPUMEHSATH UX MPH PELICHUHU 3a/1a4;

BJIQ/IETh TOHATUSAMU OO0BEM, OOBEMBI MHOTOTPAHHHUKOB, TEI
BpalICHUsI U IPUMEHSTh UX MPU PEIICHUH 33/1a4;

UMETh NpPEJCTaBICHHE O pa3BepTKe MWIMHApPAa U KOHYCa,
IUIOLIAIM MTOBEPXHOCTU IMWJIMHIPA U KOHYCa, YMETh IPUMEHAThH
WX IpU pElIeHUH 3a/1a4;

UMETh TMpeACTaBiIeHUE O IUIOMAau cepsl 1 yMETh MPUMEHATH
€ro Mpu peleHu! 3a/1a4;

YMETh periath 3a7adyd Ha KOMOMHAIIMA MHOTOTPAaHHUKOB U Tell
BpalIEHUS;

UMETh TpeACTaBiIeHUEe O TMOJ00MHM B MPOCTPAHCTBE U YMETh
pemiath 3aJadyd  Ha OTHOLIEHHWE OOBEMOB U IUIOUIaAel
MOBEPXHOCTEH OTOOHBIX (hUTYD.
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B noeceonesnoil scuznu u npu uzyueHuu Opy2ux npeomemos:
COCTaBJISITh C HCIOJIb30BAaHUEM CBOWCTB F€OMETPUUECKUX (UTYD
MaTeMaTUYeCKHe MOJENU MJisi peuIeHus 3a7ad MPaKTUYECKOIo
XapakTepa M 3a1ad M3 CMEXHBIX IUCLHMIUIMH, HCCIEI0BATh
MOJIYYeHHBIE MOJIEJIM U UHTEPIIPETUPOBATH PE3yJbTaT.

OOyyarommiicst NOJYYUT BO3MOKHOCTh HAYYHTHCS

—  Umems npedcmasnenue 06 axcuomamuieckom memooe;

— enademv NOHAMUEM 2eOMempudecKue Mecma modexk 8
npocmpancmee u ymems NPpUMeHsAmMyb ux OJisl peueHus: 3a0a4;

—  yMemb NpUMeHsImMb O/ peuleHuss 3a0a4 C80UCMEa NJIOCKUX U
08YCPAHHBIX V2l08, MPEXePAHHO20 Yald, meopembl KOCUHYCO8 U
CUHYCO8 OJI5l MPEXSPAHHO20 Vend,

—  @1ademv NOHAMUEM NEPHNEHOUKYIAPHOE CedeHue NpuMvl U
YyMemb NPUMEHMb €20 NPU peulenu 3a0ad;
umems npedcmasienue O OBOUCMBEHHOCMU  NPABUTLHBIX
MHO202PAHHUKOS,
gnademov — NOHAMUAMU — YEHMPAIbHOe U  NAPALIeNIbHOEe
NPOEKMuUpoBanue U NPUMEHAMsb UX Npu NOCMPOCHUU CeydeHUll
MHO202PAHHUKO8 MEMOOOM NPOEKYUlL;

— umemb npedcmasienue O pa3GepmKe MHO20ZPAHHUKA U
Kpamyaiiuiem nymu Ha NOBEPXHOCMU MHO202PAHHUKA,

—  uMemsb npeocmasieHue 0 KOHU4eCKUX CeYeHUsX,

—  uMemb npeocmasieHue 0 Kacarowuxcsi cgepax u KomoOuHayuu
men 8pawjeHus U ymenms NpUMeHs My Ux npu peueHuu 3a0ay,

—  npumeHAmb NpU peulenuu 3a0ay Gopmynry paccmosHus om
MOUKU 00 NIAOCKOCIU,

—  81a0emv pa3HbLIMU CHOCOOAMU 3A0AHUSL NPAMOL YPAGHEHUAMU U
YyMemb NPUMeHsMb NPU peuleHuU 3a0ay;

—  NpuMeHaAmb Npu peweHuu 3a0ay u O00KaA3amenbcmee meopem
BEKMOPHDBI MEMOO U MemOO KOOPOUHAM,

—  umemb npeocmasieHue 06 aKCUOMAx o0Ovema, NPUMEeHAMb
Gdopmynvl 06bEM0O8 NPAMOY2ONLHO20 NAPATIENEeNnUNedd, NPUMbL
U nUPamMuobl, mempa’opa npu peueHuu 3a0ay,

—  NpuMeHsmb meopemvl 00 OMHOWEHUAX 00bEeMO8 Npu peueHuU
3a0ay;

—  npuMeHamb — uHmMezpan  ONA  GbIYUCAEHUS ~ 00beMo8 U
nosepxHocmeli  men  6PAWEHUs,  BbIYUCIEHUS  NIOWAOU
cpepuueckozo nosca u 00vemMa uwapo8o2o Clos,

— umMemb npeocmasieHue O OBUICEHUSX 6 NPOCMPAHCMEE:
napaiieibHoM — nepeHoce,  CUMMEmpuu  OMHOCUMENTbHO
nI0CKOCmu, YeHmpanbHOl cuMMempuu, nosopome
OMHOCUMENbHO — NPAMOU, — BUHMOBOU  CUMMEMpPUU,  YMems
NPUMEHAMb UX NPU PeueHuU 3a0ay;

—  umemv npedcmasgieHue 0 NIowWaou OPMoSOHAILHOU NPOEKYUU,

—  umemb npedcmasiienue 0 MmpexepaHHoM U MHO2OZPAHHOM Yyaie U
NPUMEHSMb C8OUCMBA NIOCKUX Y2l08 MHO20ZPAHHO20 Yald Npu
peuteHuu 3a0ad;

— umembv  npedcmasieHus 0  npeobpazosaHuu  NoO0ooUs,
20MOMemuY U ymenms NPUMEHAMb UX NPU PEULeHUU 3a0ay,
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yMemb  pewiams  3a0a4u  HA ~ WIOCKOCMU — Memooamu
cmepeomempuu,;
yMemb npumMeHams QOpMyibl 06beMO08 NpuU peueHuU 3a0au.

BEKTOPBI H
KOOP/IHHATKEI B
IIPOCTPAHCTBE

O0yyamuiica HAYYNTCS

Briagets moHATHAMY BEKTOPBI U UX KOOPAUHATHI

YMETh BBIIIOJIHATH ONEPAllX HaJl BEKTOPaMHU;

WCIIONB30BaTh  CKAIPHOE IPOMU3BEIECHHE BEKTOPOB IIPH
penieHny 3a1ay;

NPUMEHSATh YpaBHEHHE IUIOCKOCTH, (OpPMYIy pacCTOSHUS
MEXy TOUYKaMH, ypaBHEHHE Cephl IPH PELICHUHN 3a71ay;
MIPUMEHATh BEKTOPBI U METOJ KOOPAUHAT B IMPOCTPAHCTBE MpPH
penieHuu 3aay.

OOyyarommiicst NOJYYUT BO3MOKHOCTh HAYYHTHCS

Hocmuoicenue pesynbmamos pazoena « Beinycknux nayuumcsy,
Haxooums 0b0veM napaiieirenunedd u mempa’opd, 3A0AHHbIX
KOOPOUHAMAMU CEOUX BEPULUH,

3a0a6amov NPAMYIO 8 NPOCMPAHCMEE;

HaxoO0umsv paccmosHue om MouKU 00 NIOCKOCMU 8 cucmeme
KOOpOuHam;

HAXo00Uumsv pacCmosiHue Mexcoy CKpeujusarouuMucs npamulMu,
3A0aHHbLIMU 8 cUCmeMe KOOPOUHAm.

HCTOPHA
MATEMATHKH

O0yyamuiica HAYYUTCS

NMeTp mpencTaBieHHe O BKJIAJE BBIIAIOIUXCS MAaTEMaTUKOB B
pa3BUTHE HAYKH;
IIOHMMAaTh POJIb MAaTEMATUKHU B pa3BuTuu Poccum.

OOyyarommiicst IOJYYUT BO3MOKHOCTh HAYYHTHCS

Jlocmuoicenue pezynemamos pazoena « Boinycknux nayyumcsy.

METO/BI
MATEMATHKH

OOyuarommiicss HAYYUTCs

Hcronb30BaTe OCHOBHBIE METOIBI J0KA3aTENbCTBA, IIPOBOAWTH
JIOKa3aTeJIbCTBO U BBIIIOJIHATH OIIPOBEPIKEHUE;

IIPUMEHATh OCHOBHBIE METOBI PEIICHUS MATEMaTHYECKUX 3a7ay;
Ha OCHOBE MAaTEMAaTH4YECKMX 3aKOHOMEPHOCTEH B IPUPOAE
XapaKTepU30BaTh KPACOTY U COBEPUICHCTBO OKPYKAIOLIETO MHUpa
U IIPOU3BEJICHUIN UCKYCCTBA;

IIPUMEHATh IPOCTEUIINE IIPOTPAMMHBIE CPECTBA U DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CHCTEMBI IIPU PELICHUU MaTEMaTHYECKHX
3ajay;

IIOJIb30BAaThCA IPUKIAJAHBIMA IPOrpaMMaMH W IIPOrpaMMaMuy
CHMBOJIBHBIX BBIYMCIICHUH JJIS1 UCCICIOBAHHUA MAaTEMATUYECKUX
OOBEKTOB.

O0y4ammiics MOJY4uT BO3MOKHOCTh HAYYUThCS

Hocmuoicenue pezynbmamos pazoena « BeinycKHux nayuumcsy,
NpUMeHAMb  Mamemamuieckue 3HAHUA K  UCCIe008aHUIO
OKpYdHcaloujeco Mupa (Mooeauposanue Gu3uieckux npoyeccos,
3a0a4u IKOHOMUKU).
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Ocnoenoe cooeprcanue yueonozo npeomema «Mamemamuka: anzedpa u Hauana
Mamemamu4eckozo0 AaHAAU3q, 2e0Mempusn» HA yYpoeéHe cpeOHe20 (noaHoz20) obéujezo
oopazoeanusn

B cootBerctBuu ¢ mpunHsaTor KoHuenmuei pa3BUTHS MaTeMaTHYeCKOro oOpa3oBaHUS B
Poccuiickoit ®denepaunu, mMaremMarndeckoe OOpa3OBaHHE pelIaeT, B YaCTHOCTH, CIEIYIOIIUE
KJIFOUEBBIC 33/1a4U:

—  «OpeoCTaBNIATh KaXKAOMY 0OydarlomeMycsi BO3MOXHOCTb JOCTHXKCHHS — YPOBHS
MaTeMaTUYECKUX 3HAaHUH, HEOOXOIMMOTO IS TallbHEUIIEH YCTICIIHOM KU3HU B OOIIECTBEY;

— «olecrmieyuBaTh HEOOXOAMMOE CTpaHE YHCIO  BBIYCKHHKOB, MaTeMaTHUYeCKas
MOJTOTOBKA KOTOPBIX JOCTAaTOYHA IS MPOAOKEHUs 00pa30BaHUs B Pa3IMUHbIX HAMpPaBICHHUIX
U JUIA TPaKTUYECKOW JESTENbHOCTH, BKJIIOYAs MPENOJaBaHUE MAaTEMaTUKH, MaTeMaTH4YEeCKUe
HCCIIeI0BaHMs, paboTy B chepe nHPOPMAIMOHHBIX TEXHOJIOTHI H JIP.»;

— «B OCHOBHOM O0IIeM W cpeiHeM o0IeM o0pa3oBaHMM HEOOXOAMMO MPETyCMOTPETh
MOJTOTOBKY OOyYarommxcs B COOTBETCTBHHM C UX 3allpocaMU K YpPOBHIO MOJTOTOBKU B cdepe
MaTeMaTHYECKOro 00pa3oBaHUs».

CoOOTBETCTBEHHO, BBIACNAIOTCS TPHU HAINIPaBJICHUs TpeOOBaHUI K pe3yibTaTaM MaTeMaTHUYECKOTO
o0Opa3oBaHuUs:

1) TpakTUKO-OPHEHTHUPOBAHHOE MaTeMaTHYECKOe 00pa3oBaHue (MaTeMaTHKa IS )KU3HU);

2) MaremaruKa JJIs UCIIOJIb30BaHMs B PO ECcCuu;

3) TBOpuUecKoe HampaBlieHHE, Ha KOTOpO€ HaleJeHbl Te oOydaromuecs, KOTOphIe
IUTAHUPYIOT 3aHUMAaThCs TBOPYECKOM U HCCIENOBaTENbCKOM paboToil B obsacTu
MaTeMaTHKH, PU3NKHU, SKOHOMUKH U JPYTUX 00IACTAX.

DTH HANIPABIICHUS PEATU3YIOTCS B IBYX OJIOKaX TpeOOBaHMIA K pe3ysibTaTaM MaTeMaTHUECKOTO
o0OpazoBaHwUs.

Ha yrny6ienHoM ypoBHe:

—  Beimmyckauk Hayuutesi B 10—11-M kmaccax: sl yCIEUTHOTO MPOAOIKEHUS 00pa3oBaHuUs
M0 CHEIUATbHOCTSIM, CBSI3aHHBIM C TPUKJIAAHBIM UCTIOJIb30BAHHEM MaTEeMaTUKHU.

—  BBIMyCcKHUK MOJYYUT BO3MOKHOCTh HayuuThest B 10—11-M kiaccax: s obecrieueHus
BO3MOXXHOCTH YCIEUIHOTO MPOJOJDKEHHS OOpa3oBaHUs MO CIEIHAIbHOCTSIM, CBS3aHHBIM C
OCYIIIECTBJIEHUEM HAy4HOM W HCCIEeIOBATENIbCKOW JEATEIbHOCTH B 00JacTH MaTeMaTUKH U
CMEXHBIX HayK.

B coorBerctBun ¢ ®enepanvHbiM 3akoHOM «0O0 oOpa3oBanuu B PO» (cr. 12 m. 7)
OpraHu3aIys, OCYIIECTBIAIONas 00pa30BaTeIbHYIO I€ATEIbHOCTh, PEaTU3yeT 3TH TpeOOBaHUS B
00pa30oBaTeIbHOM MPOLIECCE C YYETOM HACTOSALICH NPUMEpPHOW OCHOBHOW 00pa30BaTEbHOM
IporpaMMbl Kak Ha OCHOBE Yy4e€OHO-METOJIMYECKUX KOMIUIEKTOB COOTBETCTBYIOLIETO YpPOBHS,
Bxomsamux B DexepanpHblii nepedeHb MuHHCTEpCTBa 00pa3oBaHUS M Hayku Poccuiickoit
@Denepaliiv, TaKk U ¢ BO3MOXXHBIM HCIIOJIb30BAHUEM HHBIX HCTOYHUKOB yueOHOI mHpOpManuu
(yueOHO-MeToIM4ecKHe Mocoous, 00pa3zoBaTeIbHbIC OPTAIbI M CAUTHI M Ap.) MaTEMATUYECKOTO
aHajn3a, TEOMETPUU, CTATUCTUKH U TEOPUM BEPOSTHOCTEH IO MpOrpamMme CpenHel (ITOITHOM)
0011e00pa30BaTeIHLHON HIKOIIBI.

[Ipy wm3ydyeHHH MaTeMaTUKH Ha YIIyOJIEHHOM YpOHE TpEeAbIBIAIOTCS TpeOOBaHMUS,
COOTBETCTBYIOIIIE HANPABJICHUIO «MaTeMaTHKa s MpPO(EeCCHOHAIBHOW JeATebHOCTHY;
BMECTE C TEM BBIIYCKHUK IOJIy4aeT BO3MOXKHOCTh H3YYMTh MaTeMaTHKy Ha Topas3no Oosee
BBICOKOM YpPOBHE, 4YTO co37acT (yHOAMEHT /s JajdbHEUIIEro CEepbe3HOT0 H3Y4YEHUs
MaTEMaTHKH B BY3€.

B mporpamMme 6ombiioe BHUMaHUE YACTISETCS TPAKTUKO-OPUEHTUPOBAHHBIM 3a/1a4aM.
[Ipy wu3ydyeHun MaTeMaTHUKU OOJbIIOE BHUMAHHE YAEISETCS Pa3BUTHIO KOMMYHUKATHBHBIX
ymenuit  (popmynmpoBaTh, apryMEHTHUPOBATh W KPUTHUKOBATh), (HOPMHPOBAHHIO OCHOB
JIOTUYECKOTO0 MBIIUIEHUS] B YaCTH IPOBEPKH HCTUHHOCTU U JIOKHOCTH YTBEP)KICHHIA,
MOCTPOCHUS TIPUMEPOB U KOHTPIIPUMEPOB, LENOYEK YTBEPXKACHUH, (POPMYINPOBKH OTPULIAHHH,
a Tak)ke HEOOXOAMMBIX U JIOCTaTOYHBIX yCIOBHil. B mporpamme ynensieTcsi BHUMaHuE YMEHUIO
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paboTaTk MO aaropuTMy, METOJAM MOMCKA AITOPUTMA U ONPEACICHUIO IPAaHHI] IPUMEHUMOCTH
anroputMoB. TpebGoBanus, chopmynupoBaHHble B pazzaeine «I'eomerpus», B OonblIel CTENEHU
OTHOCSITCA K Pa3BUTHIO NMPOCTPAHCTBCHHBIX NPEICTABICHUH M rpa@HUYecKuX METOAOB, YeM K
(dopMaTbHOMY OMHMCAHUIO CTEPEOMETPHUECKUX (DAKTOB.

Aure0pa 1 Ha4YaJ1a MaTeMAaTHYECKOr0 aHAJIN3a

[ToBropenue. Pemenue 3aga4 ¢ MCHONB30BAHUEM CBOMCTB YHCENl U CUCTEM CUUCIICHUS,
JIETMMOCTH, JO0JIEW M 4YacTel, NPOLIEHTOB, MOAYJIEN 4ncell. Pemenne 3a1ad ¢ UCIOIb30BaHUEM
CBOMCTB CTeNeHEH | KOpHEH, MHOTOYJIEHOB, MpPeoOpa3OoBaHUl MHOTOUYICHOB U APOOHO-
palMOHAIBHBIX BBEIPAKEHUN. PellleHne 3a1a4 ¢ UCIoNb30BaHUEM I'PayCHOM Mepbl yria. Moayib
YHClla U ero CBOMcTBa. PelieHue 3a1a4y Ha JBUKEHUE U COBMECTHYIO pabOTy, CMECH U CIUIaBBI C
MOMOIIIBIO JIMHEWHBIX, KBaJJPATHBIX U APOOHO-pAIIMOHATFHBIX YPaBHEHUH U UX cucTeM. Pemienue
3a/lad C TOMOILIBIO YHUCIIOBBIX HEPABEHCTB M CHCTEM HEPABEHCTB C OJHON IEPEMEHHOH, C
NPUMEHEHHEM W300paKeHHsI YHCIIOBBIX MPOMEXKYTKOB. PelieHue 3amad ¢ HCHOIb30BaHUEM
quCcIOBBIX (YHKIHMH W uX rpadukoB. Mcrmomb3oBaHue CBOWCTB M TpadUKOB JIMHEWHBIX M

KBaJPaTUYHBIX (YHKIHUHA, OOpaTHOM MPOMOPIHOHATLHOCTH U (YHKIIUU y=\/;. ['padpuaeckoe

peuieHue ypaBHEHUM M HepaBeHCTB. lcmosnb3oBaHWE oOmepanuii Haj MHOXECTBAMU U
BBICKa3bIBaHUSIMU. Vcmosib30BaHWE HEPABEHCTB UM CHCTEM HEPABEHCTB C OJHOM NMEpPeMEHHOM,
YHCIIOBBIX MTPOMEXKYTKOB, UX 00beIuHEHNH U nepeceueHui. [lpruMenenue npu pemieHun 3aaad
CBOWCTB apU(PMETHUECKOH M TEOMETPUUYECKOW MPOrPecCHH, CYMMHPOBAaHUS OECKOHEUHOM
CXOAsUIeNCS TeOMETPUUECKON TPOTPECCHH.

MHoxecTBa (YUCIOBBIE, T€OMETPHUECKUX (Uryp). XapaKTepUCTUUYECKOE CBOMCTBO,
9JIEMEHT MHOXKECTBa, IIyCTO€, KOHEYHOe, OecKOHeYHOoe MHOxkecTBO. (CrocoObl 3aaaHus
MHOkecTB [logmuoxkecTBo. OTHOILIEHUS TPUHAAICKHOCTH, BKIIIOUEHHUSI, paBeHCTBa. Onepanuu
Hajy MHOxecTBaMu. Kpyrm Oiinmepa. Koneunsle u OECKOHEYHBIC, CUYETHBIE M HECUYCTHBIC
MHOKECTBA.

HctuHHble M JIOKHBIE BBICKA3bIBAHUS, OINEpAllMU HaJ BbICKA3bIBAaHUSMU. Aneedpa
gvickasviganut. CBA3b BBICKAa3bIBAHUN C MHOXeCTBaMU. KBaHTOpBI CyIIECTBOBAHMUS H
BCEOOIIIHOCTH.

3akoHbl JOTUKH. (OcHogHblie Jnocuueckue npasuna. PenieHue JIOrMYecKHx 3ajgad ¢
MCIIOJIb30BaHUEM KPYIOB Dilliepa, OCHOBHBIX 102UYECKUX NPABUI.

YMmozakmroueHuss. OOOCHOBaHMSI M JOKA3aTelbCTBO B MaTeMaThke. Teopembl. Bumibl
MaTeMaTHUECKUX YTBEPXKICHHHA. Buowl dokazamenvcms. Mamemamuueckas —uUHOVKYUSL.
Ymeepowcoenus: obpamnoe oannomy, npomueononodicHoe, 00OpamHoe NPOMUBONOIOHCHOMY
Ooannomy. IIpu3HaK u CBOMCTBO, HEOOXOUMBIC U JIOCTATOYHBIE YCIOBHS.

Ocnosnas meopema apugpmemuxu. Ocmamku u cpaenenus. Aneopumm Eexnuoa.
Kumaiickas meopema 06 ocmamkax. Manas meopema @epma. Q-uunvie cucmemvbl CHUCTEHUS.
Dyuxyus Jinepa, YUcio u Cymma oeaumeiell HamypaibHO20 YUCIA.

Panuannas wmepa yriia, TPUTOHOMETPUYECKAss OKPYKHOCTb. TpPUTOHOMETPUYECKHUE
byHKIIMM yucen U yriaoB. QopMyiibl MPUBEACHUS, CIOXKEHUS TPUTOHOMETPUUYECKUX (DYHKLHUH,
dbopMynbl ABOWHOTO H TOJOBUHHOTO aprymeHTta. [IpeoOpa3oBaHme CyMMBI, pPa3HOCTH B
MIPOU3BEICHNE TPUTOHOMETPHUECKUX (PYHKITUH, 1 HA00OPOT.

Hynmu QyHKIMM, TPOMEXKYTKHM 3HAKOMOCTOSHCTBAa, MOHOTOHHOCTh. Hambonbinee wu
HauMeHblIee 3HaueHue GyHkuuu. [lepuoanyeckne QyHKIMM 1 HAUMEHbIIUHN neproj. YeTHble U

HeueTHble (QYHKUUU. DYHKyuu «OpoOHASA YACMb YUCIAY y={x} U «yenas dacmov quciay
y=[x].
TpuroHoMeTpuueckre (QYHKIIMH YUCIOBOTO apryMeHTa ) =COSX, y=sinx, y=tgx,

y = ctg x . CBoiicTBa 1 rpa)uKy TPUTOHOMETPUUECKUX (DYHKITHIA.

OOpatrHble TPUTOHOMETPHUYECKUE (PYHKLUH, UX TJIaBHBIC 3HAUEHUS, CBOMCTBA U IPaUKH.
Tpuronomerpuueckue ypaBHeHUs. OIHOPOAHBIE TPUTOHOMETPUYECKHE ypaBHEHUs. PemieHue
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MPOCTEHIINX TPUTOHOMETPUUECKHX HepaBeHCTB. IIpocTeiiiine crucTeMbl TPUTOHOMETPUUYECKUX
YpaBHEHUM.

CreneHb C JCHCTBUTENBHBIM IIOKa3aTeleM, CBOMCTBa creneHu. [lpocreiimue
noKa3aTeJbHbIC YpaBHEHHs U HepaBeHCTBa. [lokaszarenbHas GyHKLHUS U €€ CBOMCTBA U rpaduk.
Yucno € u pyHKuus y =e".

Jlorapudm, cBoiictBa sorapudma. JlecATHUHBIA W  HATypaJbHBIA  JOrapudMm.
[IpeoOpa3zoBanne  yorapupmMudecKux  BbIpakeHui. Jlorapudmudeckne  ypaBHEHUS U
HepaBeHcTBa. Jlorapudmuyeckas QyHKIMS U ee CBOICTBA U rpaduK.

Crenennas GyHKIHS U €€ CBOMCTBA U rpaduk. UpparmonanbHble ypaBHEHHUS.

IlepBuuHblE MNpEACTAaBIEHUS O MHOXECTBE KOMIUIEKCHBIX u4Hcenl. /[leucmeus c
Komniekcuvimu uucramu. Komnnexcno conpsidcennvie uucna. Modyns u apeymenm uucia.
Tpuconomempuyeckas Gopma KoOMnIeKCHO20 uucia. Pewenue ypasnenuii 6 KoMniekcHwix
yucuax.

Meton uHTEpBajOB i pemieHus HepaBeHCTB. [IpeoOpasoBanust rpadukoB (yHKIMA:
CABHUI, YMHOXXEHHE Ha YHUCIIO, OTPaKEHHE OTHOCUTENIbHO KOOpAMHATHBIX oceil. I'paduueckue
METO/BI PELICHUs] YPAaBHEHUM U HEPaBEHCTB. PellleHne ypaBHEHUN U HEPABEHCTB, COJEP KALIUX
MEPEMEHHYIO TI0]1 3HaKOM MOJTYJIS.

CucTeMbl MOKa3aTeNbHBIX, JIOTapU(PMUIECKUX U UPPALUOHATIBHBIX YpaBHEHHH. CHCTEMBI
MOKa3aTeIbHbBIX, JOTapU(PMHUUECKUX U UPPALIMOHAIBHBIX HEPABEHCTB.

B3aumuo obpartubie pyHkimu. I'padukn B3auMHO 00paTHBIX (YHKIUIA.

VYpaBHEHUSI, CUCTEMBI YPABHEHHI C TApaMETPOM.

@opmyna bunoma Hviomona. Pewenue ypasnenuii cmenenu eviuie 2 CHeyuaibHbIX
6u0os. Teopema Buema, meopema be3y. [Ipusooumvie u Henpugooumvie mro2ounensvl. OcHosHas
meopema  aneebpvi. Cummempuueckue MHO20YAeHbl. Llenouucnennvie u  yero3HauHble
MHO20Y]IeHbl.

Huogpanmoswi ypasuenus. [{ennuvie opoou. Teopema Depma o cymme k6aopamos.

Cymmol u psobl, Memoovl CyMMUPOBAHUS U NPUSHAKU CXOOUMOCHIU.

Teopembl 0 npubaUNCEHUU OUCMBUMENbHBIX YUCEN PAYUOHATLHBIMU.

MHnooicecmsa Ha KOOPOUHAMHOU NIOCKOCTIU.

Hepasencmeo Kowu—Bynakosckozo, nepasencmeo Hencena, nepaserncmea o cpeomux.

[Tonstue mpenena yukiuu B Touke. [lonsamue npedena (yHKyuu 6 OECKOHEUHOCHU.
Acumnmomul epagura @yuxkyuu. CpagHeHue 0OECKOHEYHO MANbIX U OECKOHEYHO OO0bUIUX.
HenpepsiBHOCTh yHKITMU. Céoticmea Henpepvignbix ¢yukyuil. Teopema Betiepwmpacca.

Huddepenuupyemocts ¢yHkuuu. IIpousBognas ¢yHkuum B Touke. KacarenmpHas k
rpaduky Qynkinuu. ['eomeTpuueckuii W (GU3HYECKUI CMBICT TPOU3BOAHOWN. [Ipumenenue
npoussoonou 6  ¢uzuxe.  IlpousBoaHble  3ieMeHTapHbIX  ¢yHkuumid.  IlpaBuia
nuddepeHIpoBaHHs.

Bropas npousBoHast, ee reOMeTpUUECKUN U (PU3MUECKUI CMBICI.

Touku skcTpeMmyma (MakcuMyMa U1 MUHUMYMa). MiccienoBanue aneMeHTapHbIX (yHKITHI
Ha TOYKM SKCTpPEMyMa, HamOoiblliee M HAMMEHbIIEe 3HAUYCHHE C IOMOIIBIO MPOU3BOIAHOM.
Ilocmpoenue epaguxos ynxyuii ¢ nomowpio npouzeoousix. llpumenenue npousso0HoU npu
pewenuu 3a0ay. Haxoorcoenue sxcmpemymos YHKYul HeCKOIbKUX NePeMEHHDbIX.

[TepBooOpasnas. Heomnpenenennsiii  uHTerpas. IlepBooOpaszHbie  dIeMEHTapHBIX
¢ynkuuii.  Ilnomane  kpuBonmHeWHoW — Tpanmemuu.  @Dopmyna  HeroTona-JleiOHuma.
OmnpeneneHHblil UHTETpall. Boluucnenue niowaoei niockux gueyp u o6vemos men epaujenus ¢
HOMOWBIO UHMeSPada.

Memoowi pewienus hyHKYUUOHANbHBIX YPABHEHUN U HEPABEHCME.

I'eomeTpust

[ToBropenue. Pemienue 3agay Cc HCHOIB30BAaHUEM CBOWCTB (UIyp Ha IJIOCKOCTH.
Pemienue 3amad Ha 10Ka3aTeNbCTBO U MOCTPOECHHUE KOHTpIpUMEpoB. [IpumeneHne nmpocteimmx
JOTMYECKUX MpaBui. Pemenwe 3agad Cc  HCIOJIB30BAHMEM TEOPEM O TpPEYTrOJbHHUKAX,
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COOTHOILIEHUH B MPSIMOYTOJIbHBIX TPEYroJbHUKAX, (PAKTOB, CBA3aHHBIX C YETHIPEXYrOJbHUKAMHU.
Pemenune 3amau ¢ ucnosnb30BaHNEeM (aKTOB, CBA3aHHBIX C OKPYKHOCTSIMHU. Pemenue 3amad Ha
U3MEpPEHUs] Ha IJIOCKOCTH, BBIYMCIIEHUS JIMH U IUIoaneil. Pewenue 3a0au ¢ nomowbio
8EKMOPO8 U KOOPOUHAM.

Harnsonas crepeomerpus. [Ipusma, napaienenunen, nupaMua, TETpadap.

OCHOBHBIE TIOHATHS T€OMETPUU B NPOCTPAHCTBE. AKCHOMBI CTEPEOMETPUU U CIIEICTBUS
u3 HuX. [lonamue 06 akcuomamuyeckom memooe.

Teopema Menenas onrs mempasopa. TlocTpoeHue ce4eHU MHOTOTPAHHUKOB METOJIOM
cinenoB. lleHTtpanbHoe mnpoekTupoBanue. [locTpoeHne cedyeHMd MHOTOTPAHHUKOB METOAOM
IIPOCKIUN.

CkpenuBaromecst IpsiMble B IPOCTPAHCTBE. YTOJ MEXKAY HUMU. Memoowvl HaxodcoeHus
PACCMOAHUL MENHCOY CKPEUUBAIOUSUMUCS NPAMBIMU.

TeopeMbl 0 mapauieNbHOCTH TPSMBIX M IUIOCKOCTEH B mpocTpaHcTBe. llapamnenbHoe
IPOCKTHPOBAaHUE U n300parkeHue puryp. [ eomempuueckue mecma mouex 8 npOCMpAHcmee.

[lepieHAMKYASAPHOCTh MHPAMOM M IUIOCKOCTH. OpTOroHaJIbHOE MPOCKTUPOBAHUE.
Haxnonssle u npoeknuu. Teopema o Tpex NepreHIuKyspax.

Buoer  mempasopos.  Opmoyenmpuueckuti  mempa’op, KAPKACHLIL — mempasop,
pasHozpannblil mempal’op. lIpsamoyzonvusiti mempal’op. Meouansl u 6umeouansvt mempasopa.

Jlocmpaueanue mempasopa 0o napainenienuneod.

Paccrostaust mexnay Qurypamu B mpoctpancTBe. OOmMiA  MEPHIEHAUKYISP JIBYX
CKPEIIHUBAIOIINUXCS TPSIMbIX.

VYrael B mpoctpaHcTBe. IlepneHauKynspHble IUIOCKOCTH. [l1owjadsb opmoz2oHanbHOu
npoexyuu. Ilepnenouxynsipnoe ceuenue npusmol. ITpexepanHvlii U MHO20SPAHHBIU Y20l
Csolicmea naockux yenog muocoepannozo yena. Ceoticmeéa NioCKuUX U O08VZPAHHLIX Velo8
mpexepanno2o yana. Teopemvl KOCUHYCO8 U CUHYCO8 OISl MPexXepanHo20 yaid.

Bunel MHOrorpaHHukoB. Pazeepmku  mHoz2ocpannuka. Kpamuatiwue nymu mua
NOBEPXHOCMU MHO202PAHHUKA.

Teopema Oiinepa. IlpaBunbHble MHOTOTPAaHHUKHU. /J[8OUICIMEEHHOCMb NPABUTLHBIX
MHO202PAHHUKOS.

IIpusma. [Tapamtenenumnen. CpolicTBa  napajulelenumnena. IIpssMOyTONBHBIM
napasuienenunesa. HakioHHble npu3Mel.

[Iupamunga. Buasl nupamuna. DneMEHTHl MNpPaBUIbHOW mnupamuabl. [lupamuasl ¢
PaBHOHAKJIIOHEHHBIMU PeOpaMu U TPaHsSIMHU, NX OCHOBHBIE CBOHCTBA.

[Imomaau moBepXHOCTEM MHOTOIPAaHHUKOB.

Tena Bpamienus: WIMHIP, KOHYC, map U chepa. CeueHus MUIMHIPA, KOHYCa U IIapa.
[[TapoBoii cerMeHT, MapoBOH CIOH, MAPOBOM CEKTOP (KOHYC).

YcedeHHas nupamMua U yCEUYEHHBIN KOHYC.

Onemenmul chepuueckou ceomempuu. Konuueckue ceueHnus.

KacatenbHble mpsMble M IIOCKOCTH. BrmcanHble M onucaHHble cdepsl. Kacarowuecs
cghepvi. Kombunayuu men spawjeHus.

BexTops! u koopauHaTel. CyMMa BEKTOPOB, YMHOKEHUE BEKTOPA HA YUCIIO. YTOJI MEKIY
BekTopamu. CKalIpHOE MTPOU3BEACHHUE.

VYpaBHenue miockocTH. Popmyna paccTOSHUS MEXIY TOUYKAMU. YpPaBHEHUE CQephl.
Dopmyna paccmoanus om mouku 00 niockocmu. Cnocodwvl 3a0aHus NPAMOU YpasHeHUsMU.

Pewenue 3a0au u ookazamenbcmeo meopem ¢ NOMOWBIO BEKMOPO8 U MemoOOM
KOOpOUHam. JieMeHmbl 2eoMempuu Macc.

[Tonsatue oObema. OOBeMBbl MHOrOrpaHHHUKOB. OOBEMBbI Ten BpalleHUA. AKCUOMbI
obvema. Bvleoo opmyn 06vemo8 npsamoyeoivbHo20 napaiieienunedd, npumbl U AUPAMUOBL.
Dopmynvl 011 HaxoxcOeHusi obvema mempas’opa. Teopemvl 06 OMHOWEHUSAX 0OBEMOS.

Ipunooscenuss unmezpana K Gbl4UCIEHUIO 00bEMO8 U NOBEPXHOCMEU Mmel 8PAUEHUS.
IInowaow cghepuueckoeo noaca. Obwvem waposoeo cros. Ilpumenenue o6vemo8 npu peuienuu
3adau.
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[Tnomans chepsl.

Paszeepmka yununopa u konyca. Ilnoniaas MOBEPXHOCTH MIUHIPA U KOHYCA.

KomOuHaIiun MHOrOrpaHHUKOB | TEJT BPAILICHHUS.

[Tomobue B mpoctpancTBe. OTHOIIEHHE 00BEMOB M TUIOMIA/ICH MOBEPXHOCTEH MOT0OHBIX
duryp.

Heudicenus 6 npocmpancmee: napaiieibHulil NEPEHOC, CUMMEMPUsL OMHOCUMETbHO NIOCKOCHIU,
YEHMPATILHASL CUMMEMPUSL, NOBOPOM OMHOCUMETILHO NPSIMOLL.

Ilpeobpazosanue nooodus, ecomomemusi. Pewenue 3adau Ha niOCKOCMU C
UCRONIL308AHUEM CINEPEeOMEMPUUECKUX MEMOO8.

BeposiITHOCTBL M CTATHCTHKA, JIOTUKA, TEOPHs IPadoB 1 KOMOMHATOPHUKA

[ToBTOopenue. Hcnonp3oBaHue TaOMUI] W AMArpaMM JJIs TPEJICTABICHHUS JaHHBIX.
Pemenne 3a1au Ha MpUMEHEHUE ONMMCATENbHBIX XaPAKTEPUCTUK YHCIOBBIX HAOOPOB: CPEIHUX,
HauOOJBIIET0 W HAUMEHBIIETO 3HAUEHUS, pa3Maxa, JAUCIEPCHH M CTAaHAAPTHOTO OTKIOHEHUS.
Breruncienre 9acToT M BEpPOSTHOCTEH COOBITHH. BhIuncieHHME BEPOSTHOCTEH B OMBITaX C
PaBHOBO3MOXHBIMU  JJIEMEHTApHBIMH  HcXofamu.  Mcmonp3oBaHue  KOMOMHATOPUKH.
Brrumncienre BepoOsSTHOCTEH HE3aBUCHUMBIX COOBITHHA. lMcmosib3oBaHWe (GOPMYIBI CIIOKEHUS
BEPOSATHOCTEH, Iuarpamm Diijiepa, iepeBa BeposaTHocTel, popmyinsl beprym.

Beposmnocmnoe npocmpancmeo. Axcuomvl meopuu eposimHocmei.

YcnoBHas BepoATHOCTh. IIpaBuino ymHOXeHHs BepositHocTed. dopmyna mOJHON
BeposaTHOocTH. Dopmyrna baiteca.

JluckpeTHble ciy4ailHble BeIMYUHBI W pacnpenaesieHus. COBMECTHBIE pPACIPECICHHUS.
Pacnipenenenrie cyMMbl M IPOM3BENCHNS HE3aBUCHMBIX CIIyYalHBIX BEIMYMH. MaTeMaTuyeckoe
0KUJAHUE U JUCIEPCHS CIYyYalHOW BEIWYMHBI. MaTeMaTHUYeCKOE OXUAAHUE U JUCIIEPCHUS
CYMMBI CITy4aillHbIX BEJIUYHH.

bunapnas ciywaliHag BenuuuMHa, pacnpenencHue  bepHymum.  I'eomerpudeckoe
pactpeneneHne. buHOMHMalbBHOE pacnpeneneHue U €ro CBOMCTBA. [ unepeeomempuueckoe
pacnpedeneHue u e2o c8OUCMEA.

HenpepbiBHble ~ ciydaliHble  BenW4YuHBL.  [[MOTHOCTH  BeposiTHOCTH.  DyHKIMS
pacnpeneneHusi. PaBHOMepHOe pacnpeseneHue.

IlokazamenvHoe pacnpedenenue, e2o napamempbi.

Pacnpeoenenue Ilyaccona u eco npumenenue. Hopmanbaoe pacnpenenenue. OyHKIUS
Jlanmaca. IlapameTrpbl HOpManbHOroO pacupeneneHus. I[IpuMepsl Ciay4alHBIX BEJIWYMH,
MOTYMHEHHBIX HOPMAJIbHOMY 3aKOHY (TIOTPEUIHOCTh U3MEPEHUH, POCT uenoBeka). [leumpanvras
npeoenvHas meopema.

Hepasencmeso Yeowviuesa. Teopema Hebviwesa u meopema bepuynnu. 3axon 6orvuiux
yucen. Bvibopounwviii memoo usmepenus eeposmuocmeiu. Ponb 3akona bonvuiux uucen 8 Hayke,
npupoode u oobwecmae.

KoBapuanmst nByx cnydailHeix BenwuuH. lloHATHEe 0 KOd(DUIMEHTE KOPPEISIIHH.
CoBMecTHBIC HAOMIOZCHUS JABYX CIYYalHBIX BEIWYHH. Boulibopounwviii ko3¢ puyuenm
Koppensyuu. Jluneunas pezpeccusi.

Cmamucmuyeckaa eunomesa. Cmamucmuka Kpumepus U ee YpOo8eHb 3HAYUMOCHIU.
IIposepka npocmetiwiux eunomes. mnupuieckue pacnpeoeieHus U ux césa3b ¢ meopemudecKumu
pacnpedenenuamu. Paneosas koppenayus.

Ilocmpoenue coomeemcmeuu. HHvekmugeHvle U CIOPLEKMUBHbIE COOMBEMCMGUS.
buexyuu. /Juckpemnasn nenpepvienocms. Ilpunyun Jupuxie.

Koouposanue. /[éouunas 3anuce.

Ocnosguvie nouamusi meopuu 2paghos. [epegvs. [eouunoe Oepeso. CesasHOCM®.
Komnonenmur céaznocmu. Ilymu na epage. Juneposvl u I amunbmonoss nymu.
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10 kiace

OcHoBHOE coziepKaHue KonuuectBo

4acoB
AJITEBPA H HAYAJIA MATEMATHYECKOI' OAHAJIH3A 140
IToBTOpEHME. 4
JleicTBUTEIbHBIE YKCIIa 12
Yucnossle GyHKINUN 11
Tpuronomerpudeckue GyHKIUHA 28
TpUroHomMeTpru4eCcKue ypaBHEHU 11
[IpeoOpa3zoBanre TPUTOHOMETPUICCKUX BBIPAKCHUM 21
KommiekcHble uncna 8
ITpousBogHas 29
KomMmOuHaTtopuka u BEposITHOCTh 7
IToBTOpEHHE 9
I'EOMETPUHA 70
Hexkotopsle cBeleHNs U3 IIIaHUMETPUU 12
[TapanienbHOCTh NPSIMBIX U TNIOCKOCTEN 16
[lepnieH IMKYISIPHOCTD NPSMBIX U IUNIOCKOCTEN 17
MHoOrorpaHHuKH 14
IToBTopenue. Pemenue 3anau 11
Hroro 210

11 xacc

KonuuectBo

4acoB
AJI'EBPA H HAYAJIA MATEMATHYECKOI'O AHAJTHU3A 136
IToBTOpEHME. 4
MHorouneHbl 10
Crenenu u kopau. CTeneHHbIC PYHKITUN 20
[ToxazaTtenpHast 1 norapudmuyeckas QyHKIHH 34
[TepBooOpasHast 1 HHTETpaI 9
DJeMeHThl MaTeMaTHUECKOM CTaTUCTUKU, KOMOMHATOPUKHU U TEOPUU 9
BEPOSTHOCTEH
YpaBHeHus 1 HepaBeHCTBA. CHCTEMbI YPAaBHEHHMM Y HEPABEHCTB 36
3aKJII0UYUTEIbHOE NOBTOPEHHE TP TOATOTOBKE K UTOIOBOM aTTeCTalluu 14
I'EOMETPUHA 68
Hunueap, KoHyC U map 16
O06beMbl Ten 17
BekTops! B IpocTpaHCTBE 6
Mertoa KoOpAuHAT B MPOCTPAHCTBE. JIBUIKEHUS 15
3aKII0YUTEIbHOE TOBTOPEHUE TIPH MOJATOTOBKE K UTOTOBOM aTTeCTaI|H. 14
Pemmenue 3agau
HrTroro 204
3a Kypc cpeoueii uikoivl 414
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YrBepxnar: CornacoBano: Paccmorpeno:
Hupexktop MAOY 3am.aupexkropa MAOY
«CONI Ne152 r.Yemstonucka» «COI Nel52 r.YenssOuHCKa» Ha 3acemanu MO
JI.B.bapanoBa B.I'. TonyHoBa O.C. I'magckux

Temaruueckoe muianuposanue 10 kinace 2020/2021 yueOHbIi roja

Y4ures:
Anre0pa v HayaJ1a MaTeMaTH4ecKoro anajausa (140 4)
Nen | Jlara npoBenenust | Tema ypoka Kon-Bo | Ouenou
\it TJ1aH bakt 4acoB Hast
nesiTen
BHOCTh
IloBTOpEHUE 4
l. [loBropenue.  IIpeoOpazoBanue  panMOHANBHBIX | |
BBIPAXKEHUI
2. [ToBTOpenue. [TpeobpaszoBanue BBIpaKeHUH, | 1
CoJIepKalliX KBaJIpaTHbIH KOPEHb
3. IToBTOpenue. Pemenne ypaBHeHH 1 HEPABEHCTB 1
4. Beoonuwiii konmponw 1
JeiicTBUTEeILHBIC YHCJIA 12
5. AHanu3  BBOOHOro KoHTpons. Jlemumocts u | 1
MPU3HAKU JETMMOCTH HAaTypaJIbHBIX YUCEIl
6. [Ipoctele w  cocrtaBHble  uyucia.  Aaroputm | 1
HaxoxJenns HOK u HOJI neckonbkux ymcen
7. OcHoBHas TeopeMa apupMeTUKU 1
8. PammonansHEIE Ymcna 1
9. Hppanuonaibusie yucia 1
10. CpaBHEHHUE UPPALUOHATBHBIX YUCEI 1
1. JleficTBUTENBHBIE YHCIIa HA YUCIOBOM MIPSAMOM 1
12. Mopyns aeiictBuTenbHOro uncia. CpoiicTBa 1
13. ['eoMeTpuyecKknid CMBICI MOIYJI YUCia 1
14. Koumponwvnasa paboma «/leticmeumensbHulie yucnay 1
15. AHanu3 KOHTPOJIbHON paboThI. Merton | 1
MaTeMaTHYeCKON MHAYKIHU.
16. [Ipumenenne meroga MaTeMaTUYeCKOW MHAYKUUH K | 1

JI0KA3aTeNNbCTBY PABEHCTB U HEPABEHCTB
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Yucaosbie GyHKIUMN 11

17. Onpenenenne 4YUCIOBOM (YHKIMM W CrocoObl ee | 1
3aJjaHus

18. I'paduku snemMeHTapHbIX QYHKIUH 1

19. Ob6nactp onpeneneHus: GyHKIUU 1

20. HccnenoBanune GyHKIIMM HA MOHOTOHHOCTD 1

21. OrpanunyenHocts  (ynkuumu.  HawmbGompmee u |1
HAaUMEHbIIIee 3HAYCHUS PYHKIINH

22. Yernble u HeudeTHble (yHKUMU. ['eomerpuueckwuii | 1
CMBICJT YeTHOCTH ¥ HEUYETHOCTH (DYHKITUH

23. HccnenoBanune GyHKIIMA HA YETHOCTh M HEUETHOCTh | |

24. Ornpenenenne nepuoanIeckor PyHKITUN 1

25. O6parnas ¢pyaknus. CBoiicTBa 00paTHbIX QyHKIMH | 1

26. I'paduku o6paTHBIX QYyHKIHIA 1

27. Koumponvnas paboma no meme «YHucnosvie | 1
dyrKyuu»
Tpuronomerpuyeckne pyHKIuu 28

28. Anann3 KOHTPOJIbHON paboTEHL. Uucnosas | 1
OKPY>KHOCTb. N3o6paxenune TOYEK,
COOTBETCTBYIOIIUX TAHHOMY YHCITY

29. Haxoxnenue 4ucna, COOTBETCTBYIOLIETO TOYKe | |
€IUHUYHOU OKPYKHOCTH

30. YuciioBast OKpy>KHOCTb Ha KOOPAMHATHOM IITIOCKOCTH | 1

31. Haxoxnenne KOOPAWHAT TOUYEK quciaoBoit | 1
OKPY>KHOCTH

32. OTbpICKaHHE Ha YHUCIOBOW OKPYXHOCTH pemeHui | 1
ypaBHEHUS

33. OTpIckaHME€ Ha YHUCIOBOM OKPYXHOCTHU perieHui | 1
HEPAaBEHCTBA

34. Cunyc u KocuHyc. Beluncnenue 3HaueHui cuHyca u | 1
KOCHHYCA YHCIIa C TOMOIIBIO YUCIOBOM OKPY>KHOCTH

35. Haxoxnenue 3HadeHUM ¢,  YAOBJIETBOPAIOMMX | 1
YpaBHEHUIO sin ¢ = a, cos t = a, C TOMOLIbIO
Y CJIIOBOU OKPY>KHOCTH

36. Haxoxnenue 3HaueHWil £,  yAOBJIETBOPSIOMMX | |
HEPaBEHCTBY sin ¢ > a, cos I > a, C IOMOILIBIO
YHCIIOBOM OKPYKHOCTHU

37. TaHreHc U KOTaHIeHC 1

38. JIuHMM TaHT€HCOB M KOTAHTE€HCOB 1

39. Tpuronomerpuueckue byHKIAN yucinoBoro | 1
aprymMeHra

40. Haxoxnenne 3HaueHnil CMHyca, KOCUHYCa, TaHTreHca | 1

Y KOTaHTe€HCa C MOMOIIBI0 GopMyI
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41. Tpuronomerpuueckue byHKIIH yrioBoro | 1
aprymeHra

42. CaoticTBa u rpaduk QyHKIUU Y = Sin X 1

43. CgoiicTBa u rpaduk QyHKIUH y = cos X 1

44, I'paduku pynkuuit y = sin x, y = cos x 1*

45. Koumponvnaa  paboma  «Tpuconomempuueckue | 1
dyHKYUUY

46. AHanu3 KoHTposbHOU padoTsl. [locTpoenue rpaduka | 1
byHKUIMU y= m f(X) , TA€ m — MOJOXUTEIbHOE YHCIIO

47. [Toctpoenue rpaduka pyHkuuu y= m f(x), 1
I m — OTPULATEILHOE YUCIIO

48. [Moctpoenune rpaduka pynkmmn y = f(kx), 1
/i€ k — MOJIOKUTEITHLHOE YHCIIO

49. [Moctpoenne rpaduka pyunkmun y = f(kx), 1
rae k — OTpUIaTeTbHOE YHCIIO

50. I'paduk rapMOHNUECKOTO KOJIEOaHHS 1

51. CgoiictBa u rpaduk GpyHKIINMM Y= 1g X 1

52. CaoiicTBa u rpaduk QyHKIUU Y= cig X 1

53. DyHKIWMA Y= arcsin X 1

54. OyHkuus y = 24rcos x 1

35. OyHKUNHU y=arctg X, y = arcctg x 1
PUTrOHOMETpPUYECKHE YPABHEHUS 11

56. Pemenue ypaBHeHus cos x= a 1

57. Pemenne ypaBHeHus sin x = a 1

58. Pemenue ypaBuenuit /g x = a, ctg x=a 1

59. Pemenue MPOCTEUINX TPUTOHOMETPUYECKUX | 1
ypaBHEHUU

60. Pewenne IIPOCTEUIINX TPUTOHOMETPUYECKUX | |
ypaBHeHUW. BrIOOp KOpHEH ypaBHEHHMsI U3 JTaHHOTO
WHTEpBaJa

61. Pewenne IIPOCTEUIINX TPUTOHOMETPUYECKUX | |
HEPABEHCTB

62. PeuieHne TpUroHOMETPUYECKUX YPABHEHUN METOAOM | 1
3aMEHBI

63. Pemienne TpUroHOMETPUYECKUX YPABHEHUN METOAOM | 1
pa3IoKeHusl Ha MHOXKHUTEIN

64. Pewenne OJIHOPOJIHBIX TPUTOHOMETPUYECKUX | |
ypaBHEHUU

65. PemieHne TpUroHOMETPUYECKUX YPAaBHEHUU 1

66. Koumponvnas paboma «Pewenue | 2
MPUSOHOMEMPUYECKUX YPABHEHULL»

IIpeoOpa3zoBaHue TPUTOHOMETPHUYECKUX BbIPAKEHHUI 21
67. AHanu3 KOHTpOJbHOU paboTel. Dopmynbl cuHyca | 1
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¥ KOCHYCa CYMMBI U Pa3HOCTH apryMEHTOB

68. Haxoxnenue  3HaueHUM  TPUTOHOMETPUYECKHUX
BBIpQXEHHH ¢ MOMOLILI0 (OPMYI CHHYCAa U KOCUHYCa
CYMMBI Y pa3HOCTU apryMEHTOB

69. [Tpumenenue Qopmyn cuHyca U KOCHHYCAa CYMMBbI
U DPa3HOCTH apryMEeHTOB K MpeoOpa3oBaHUIO
TPUTOHOMETPUUECKUX BBIPAXKEHUN

70. DopMyIIbl TAHTE€HCA CYMMBI U Pa3HOCTU apryMEHTOB

71. [Tpumenenue GopMyn TaHreHCa CYMMBbl M Pa3HOCTH
apryMEHTOB K npeoOpa30BaHUIO
TPUTOHOMETPUUECKUX BBIPAXKEHUN

72. DopMyIIbl IPUBEACHUS

73. Beruncnenue 3HQYEHUW  TPUTOHOMETPUUYECKUX
BBIPKEHUI ¢ TOMOIIBIO ()OPMYIT TPUBEICHHS

74. ®opmyJibl JBOWHOTO apryMeHTa

75. DopMyIIbI TIOHUKEHUS CTEIICHU

76. [Ipumenenne Qopmyn IBOMHOTO aprymMeHTra u
dbopMyaT TOHMKEHHUS CTEIEHH K IPeoOpa3oBaHUSIM
TPUTOHOMETPHUYECKUX BBIPAKECHHM

77. [IpeoOpazoBanre CyMMBl W Pa3HOCTH CHHYCOB B
IIPOU3BEICHUE

78. [IpeoOpa3oBanne CyMMbl U pPa3HOCTH KOCHHYCOB B
IPOU3BE/ICHUE

79. [IpeoOpa3oBaHne CyMMBI  TPUTOHOMETPHUECKUX
GyHKIMA B TPOU3BEACHUE

80. Dopmyisl npeoOpa3oBaHus IIPOU3BEICHUS
TPUTOHOMETPHUECKUX QYHKIIMHI B CyMMy

81. [IpeobpazoBanue MIPOU3BEICHUS
TPUTOHOMETPHUECKUX QYHKIIHMI B CyMMy

82. [IpeobpazoBanue BelpakeHust A sin x + B cos x K
Buny Csin(x +1)

83. Pemenne TpuroHoMeTpUUYECKMX YpaBHEHUH METOI0M
BBEJICHUS] BCIOMOTaTeJIbHOI0 apryMeHTa

84. [IpumeHeHne «yHUBEpPCAIBHOM IOJICTAHOBKUY» IPHU
pElIeHUH TPUTOHOMETPUYECKUX YPaBHEHUM

85. Meto/ibl pelieHus TPUrOHOMETPUYECKUX YPAaBHEHU

86. Konmponvnas paboma «IIpeobpazosanue

87. MPULOHOMEMPUUECKUX BbIDANCCHUIL)

KommiexkcHble ynciaa

88. AHanu3 KOHTpOIbHOU paboThl. KomIuiekcHbIe yncha.
CrnoxeHne 1 YMHO)KEHUE KOMITJICKCHBIX YHCEI

89. Jlenenre KOMIUIEKCHBIX YHCET

90. N300pakeHre KOMIUIEKCHBIX YHCEN TOYKaMH Ha
KOOPAMHATHOW INIOCKOCTH

91. Monyib KOMIIJIEKCHOTO YHUCIIa

92. Tpuronomerpuueckas opma 3amucu KOMILJICKCHOTO

qHucia
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93. KommiekcHbie unciia U KBaJIpaTHbIC YPaBHEHUS

94. Bo3Benenne KOMIUIEKCHOTO YKCiia B CTENEHb

95. Obodwarowuil ypox «Komniexchvle uuciay

IIpousBoanasn 29

96. OnpeneneHue 4YHUCIOBOM TOCIEIOBATEIBHOCTH U
coco0 ee 3aIaHus

97. CBoiicTBa YHMCIIOBBIX MMOCIEA0BATEIbHOCTEN

98. Omnpenenenue npenena nocie0BaTeIbHOCTH

99. Brruncnenne npezaena nocienoBaTeIbHOCTH

100. [Ipenen pyHkuMKu Ha OECKOHEYHOCTH

101. [Ipenen pyHKIMU B TOUKE

102. Onpenenenre TPOU3BOIHOM

103. ANTOpPUTM HaXOXACHUS ITPOU3BOIHOM

104. ®opmyisl JudGepeHIIMPOBAHUS

105. [TpaBuna nuddepeHunpoBanus

106. Brruncnenus npou3BogHbIX

107. JuddepenHunrpoBanue caoxKHON QYHKIIUN

108. Huddepenunponanre oopaTHON QyHKIUN

109. VYpaBHeHUEe KacaTeNbHON K TpaduKy HyHKIIHH

110. ANTOPUTM COCTaBJIEHUS YPAaBHEHMsI KacaTeJIbHOU
K rpaduxy pyHkuuu y= f(x)

111. Haxoxnenne npuOIMKEHHOTO 3HAYeHHUS (DYHKIMH
C IOMOIIBIO MPOU3BOTHON

112. Koumponvnas paboma «Ilpouzeoonas ¢pynxyuuy

113.

114. AHanu3  KOHTpONBbHOM paboTsl. MccnenoBanue
GyHKIIMM  HA  MOHOTOHHOCTH €  IOMOIIBIO
IIPOU3BOJHOM

115. Haxoxnenue ToOYeK HSKCTpeMyMa C TOMOIIBIO
IIPOU3BOJHOM

116. AJNTOpPUTM HCCIIeIOBaHUS HEMPEPHIBHOM (YHKIIMHN HA
MOHOTOHHOCTb U TOUYKH 3KCTpEMyMa

117. [Toctpoenue rpadukoB GpyHKIUNA. ACUMIOTOTHI

118. HccnenoBanue ¢pyHKuuu U nocrpoenue rpaguka (1o
TJIaHy)

119. Haxoxnenne  HauOONBIIETO W HAaWMEHBIIETO
3HaYeHUI QYHKINU HAa TPOMEXKYTKE

120. Anroputm HAaxXO0XJICHUS HanOOJIBIIETO u

HAaUMEHbBIIEro 3HaUYeHUI (QYHKIIMM Ha OTPE3Ke

121.

Pemenne 3amau Ha «onTuMmmuzanuoy. CocraBiaeHHe
MaTeMaTUYECKOH MOJIEIN
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122. Pemienne reoMeTpuuecKkMx 3aJad Ha OTBICKAHHE
HAnOOJIBIINX ¥ HAWMEHBIINX 3HAYCHHUI BETUYNH
123. Koumponvnaa paboma «llpumenenue npousso0Hou
124 K UCCNe008AHUIO (DYHKYUUY
Kom0unnaTopuka u BeposiTHOCTH
125. Ananun3 KOHTPOJIBHOM paboTHL. [IpaBuno
ymHOKeHUs1. KomOuHaTopHbIe 3a1aun
126. [lepectanoBkuU U aKTOpUAIIBI
127. Br100p HECKOIBKUX 3JIEMEHTOB
128. ®opmyna 6bunoma HeroToHa
129. Kitaccnueckast cxema BEpOSTHOCTH
130. Crnyyaiinble COOBITHS U UX BEPOSTHOCTH
131. Pewrenue 3ana4 Ha HaXOXK/IEHUE BEPOSTHOCTH CYMMBI
COOBITHI
IToBTOpEHuUe
132. [ToBTopenue. YucinoBbie GyHKIMH, UX TpapuKu U
CBOMCTBA
133. [ToBTOpEHHE. [TpeobpazoBanus BBIYMCIICHUE
TPUTOHOMETPUYECKUX BBIPAKEHUN
134. [ToBropenne. BplunCiIeHUsT TPUTOHOMETPUUYECKHUX
BBIPAKECHUI
135. IToBTOpEHME. Meroas! pelieHus
TPUTOHOMETPUYECKHUX ypaBHEHUN
136. Hmocoswiti koHmpons
137.
138. AHanm3 UTOroBOro KOHTPOJIS.
[loBropenue. I'eomerpuueckuidi U  (HU3HYECKHIA
CMBICJT TPOU3BOHOM.
139. IloBropenue.  IIpumeHeHHe  TPOU3BOAHOM K
WCCJICIOBAHUIO (DYHKIIMHT
140. [ToBTopenue.  Haxoxnaenwe  HamOOIBIIETO U
HAaUMEHbBIIEro 3HaYeHU (QYHKIIMM Ha OTPE3Ke
I'eomerpus (70 v)
Nenm | Jlara Tema ypoka Kon-Bo | Oueno
\I1 MIPOBEICHUS 4acoB yHas
IU1aH daxt JesTel
BHOCTb
HexoTopsble cBeieHUs U3 IVIAHUMETPHH 12
1. OKpy>XHOCTb. YTOJI MEXy KacaTeJIbHOU U XOp10i 1
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2. Teopembl 00 oTpe3kax, CBA3aHHBIX C OKPYKHOCTBIO 1

3. Yrael Mexay ABYMsI MEPECEKAIOIUMHUCA — Xopaamu, | |
MEXIY JBYMs CEKYIIUMH.

4. CBOICTBO U IIPU3HAK BIIMCAHHOTO YETHIPEX YT OJIbHUKA 1

5. CBOMCTBO U IIPU3HAK OMMCAHHOTO YETHIPEXYTOJIbHUKOB | 1

6. Teopema o MmeanaHe TpeyrojabHUKa 1

7. Teopema o OuccekTpuce TpeyroJbHUKA 1

8. @opMyIIbl IIOMAAN TPEYTOJIbHUKA 1

0. Pemrenne TpeyroibHIUKOB 1

10. Teopema MeHenas u Uesl 1

1. IIpumeHnenue teopeMbl Menenas u UeBsl k pemenuto | 1
3a1a4

12. Oo6oOmaromuit ypok mno Teme «llmanumerpuueckue | 1
3a1a4m»

BBenenne 3

13. [Ipeamer crepeomeTpun. AKCHOMBI CTEPEOMETPUHI 1

14. CnencrtBuss u3 axkcuoM. Teopema o IUIOCKOCTH, | 1
MPOXOISIICH Yepe3 MpsMyK0 U HE JIeXallyl0o Ha Hel
TOUYKY

15. Teopema o0 MIOCKOCTH, mpoxomsmend dyepe3 nase | 1
IIepeceKaroIInecs MpsiMble

IHapanieJbHOCTH NPAMBIX U IJIOCKOCTEH 16

16. [TapajutenpHbIE IPSMBIE B IIPOCTPAHCTBE 1

17. [TapamienbsHOCTB TpEX MPSAMBIX 1

18. [TapannenpHOCTh MpsIMOM M MIIOCKOCTH (CBOMCTBO H | 1
IIPU3HAK)

19. Pemenne 3amau «B3aumHOe pacrionokeHue npsMbiX # | 1
IJIOCKOCTEHN B IPOCTPAHCTBE

20. B3anMHOe pacnosokeHue NOpsMbIX B MPOCTpaHCTBE. | 1
CkpenBaroumecs npsiMble

21. VYIubl ¢ COHANPABICHHBIMU CTOPOHAMH. YTou Mexnay | 1
MPSMBIMU

22. Pemenne 3agau  «B3aumHOe pacnosoxkeHue IByX | 1
MPSAMBIX»

23. Pewenue 3anau «Yros Mexx1y NPSIMBIMU 1

24. [TapanenpHbIe IIOCKOCTH 1

25. CBOICTBO MapajuIeNbHbIX INIOCKOCTEN 1

26. Terparap 1

27. [Tapannenenunen 1

28. [TocTpoenune ceuenuii Terpasapa 1

29. [TocTpoeHue ceueHuit nmapasuienenuiena 1
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30. Ob6o6maromuit  ypok 1o Tteme «llapamnensHocTts | 1
NPSIMBIX U IUIOCKOCTEW»
31. Temamuueckass paboma «llapannenvnocms npamvix | 1
U nI0CKOCMme »
IlepneHAUKYJISIPHOCTH NPAMBIX H IJIOCKOCTEH 17
32. Ananu3 Ttemaruyeckod paboTsl. Ilepnenaukynspueie | 1
npsiMble B TpocTpaHcTBe. llapamienbHble mnpsMble,
MePIEHIUKYIISIPHBIE TUIOCKOCTH
33. [Ipu3Hak nepneHaANKYJIAPHOCTH IPSIMOM U INTIOCKOCTH 1
34. TeopeMa 0 npsIMOM, EPIIEHAUKYIISIPHON IIJIOCKOCTH 1
35. Pemenne 3a1a4 Ha JI0KA3aTeNbeTBO | 1
MIEPIEeHIUKYISIPHOCTH MPSIMON U TJIOCKOCTH
36. Pemenne 3amau Ha BBIYUCICHHUE, CBsA3aHHBIE C | 1
MIEPIEeHIUKYISIPHOCTHIO MPSIMOI U MJIOCKOCTH
37. [lepnenaukynsap u HakiaoHHbIE. PaccTostHue ot TOukH | 1
710 IIJIOCKOCTH
38. Tepema o Tpex nepreHauKyIspax 1
39. Pemrenne 3a1ad Ha TeopeMy O TpeX MEPIEHINUKYIApax 1
40. Yroa Mexay IpsMOi U INIOCKOCTBIO 1
41. [1nomane opTOroHATILHON MPOEKIUU TPEYTOJbHUKA 1
42. Pemrenne 3amau Ha BpIUMCIEHUE yriia MEXAY OpsMoil u | 1
IIJIOCKOCTBIO
43. JIByrpaHHBIN yroi 1
44. [Ipu3Hak nepneHauKyJISpHOCTH ABYX IJIOCKOCTEN 1
45. [IpssMoyTONBHBIN MapauieaenuIe 1
46. Tpexrpannsiii yroi. MHOrorpaHHslii yroi 1
47. O6o06maromuit ypok no teme «lleprnenaukymnsapHocts | 1
MPSIMBIX U IJIOCKOCTEN
48. Temamuueckas paboma «Ilepnenouxynaprnocms | 1
NPAMBIX U NIIOCKOCIE )
MHoOrorpaHHuKH 14
49. AHanu3 TEMaTUYECKON paboTHI. [Tonstue | 1
MHOT'OTpaHHHKA.
['eomeTpuueckoe Teo.
50. IIpusma. [Tnomans IIOBEPXHOCTHU npu3Msl. | |
[TpoctpanctBerHas Teopema [ludaropa
51. Pemienne 3amad Ha BBIUMCICHHE U JIOKa3aTelIbCTBO, | 1
CBSI3aHHBIX C MPU3MOK
52. [Iupamupa. IIpaBunbHas nupamuaa 1
53. Pewrenne 3ama4y Ha TpaBUIIBHYIO TUPAMUAY 1
54. VYceuennas nupamuaa. [lnomans 60koBoii moBepxHocty | 1
MPaBUJILHON YCEUEHHON MUPAMUIbI
55. ITocTpoenue ceuenuii nupamuy. Pemenne 3anaq 1
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56. Cummerpust B mpoctpaHcTBe. IloHsiTHE NpaBHUIBHOTO
MHOTOTpaHHUKA

57. Buzapl npaBUIBHBIX ~ MHOTOIPAaHHHMKOB.  JJIEMEHTHI
CUMMETPHUH NPABHILHBIX MHOTOTPAHHHUKOB

58. Teopema Ditnepa

59. Pewmenune 3anad no reme «MHOTOrpaHHUKW

60. Pewmenne 3a1a4 o TeMe «IIpaBusibHbBIC
MHOTOTPaHHHUKNY

61. O6o006maromuii ypok no teme «MHOrOrpaHHUKN

62. Temamuueckas paboma « MHo2o2panHuKuy
IToBTOpenue. Pemenue 3agau

63. AHanu3 TeMaTuyecKoil paboThl.
IToBTOpenue. Pemenue 3ana4 no teme «OKpyKHOCTbY

64. [ToBropenue. Pemenne 3aaa4d mo reme «TpeyronbHuK»

65. [ToBropenue. Pemenne 3amau no teme «BrnucaHHbIN U
OTMHMCAHHBIN YETBIPEX YT OJIbHUKIN

66. O6o6maromuii  ypok «PerieHne miIaHUMETPUYECKUX
3aau»

67. Oo6o0maromuit ypok «PermieHue 3a1a4 Ha BBHIYMCIICHUS,
CBSI3aHHBIE C MHOTOI'PAaHHUKOM)

68. [ToBTOpenue. Pemenue 3a1a4 Ha BBIYMCIIEHUE TUIOMIAIN
CeueHHUsI MHOTOTpaHHHUKa

69. [ToBropenune. Pemenue 3agay Ha  BBIYUCIICHHUE
AJIEMEHTOB MHOTOTPaHHHUKA

70. [ToBTOpenue. Pemenue 3a1a4 Ha BEIYMCIEHUE TUIOIIAIN

IOBEPXHOCTU MHOTI'OI'PAHHHUKA
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YT1Bepkaaiw: CoruacoBaHo: PaccmoTpeno:
Hupexktop MAOY 3am.aupexkropa MAOY
«CONI Ne152 r.Yemssonucka» «COI Nel52 r.YensOuaCcKa» Ha 3acemanuu MO
JI.B.bapaHnoBa B.I'. TomynoBa O.C. I'maackux

TemaTuueckoe miiannposanue 11 kiaace

Yunrein:

Anre0pa M HayaJ1a MaTeMaTH4ecKOro anaausa (136 1)

Y4eOHbIi roj

Nenm | Jlara Tema ypoka Kon-Bo | Oueno
Vi MIPOBEICHUS 4acoB qHas
T1aH bakt nesaTen
BHOCTh
IToBTOpenue kypca 10 kinacca 4
I. [ToBropenue. Tpuronomerpudyeckue GyHKIHH, UuX | 1
CBOICTBa u rpaduku. [TpeobpazoBanme
TPUTOHOMETPUYECKUX BBIPAKECHUM.
2. [ToBTOpEHME. Tpuronomerpuyeckue  ypaBHeHUs | 1
1 HEPABEHCTBA.
3. [ToBropenne. IlpomsBongHass, ee npumeHeHue A |1
UCCIeNoBaHus  (QYHKIIMM HA  MOHOTOHHOCTh U
HaXO0XJeHHEe HauOOJIbIIEr0 U HAMMEHBIIEro 3HaUeHU!
GYHKIHH.
4. Beoouwiii konmponw 1
MHoro4/eHbl 10
5. AHanmu3  BBOgHOro  KoHtpons.  [eictBus ¢ | 1
MHOTOUYJICHAMU
6. Jlenenne MHOrousIeHa ¢ octatkoMm. Cxema ['opHepa 1
7. PasnosxeHne MHOroueHa HA MHOKUTEIU 1
8. MHorounenst oT HECKOJIBKUX IIEPEMEHHBIX. | 1
Pas3noxxeHne Ha MHOXUTENN
9. OpHOpOJHBIE MHOTOUJIEHBI 1
10. CuMMmeTprYecKe MHOTOUJIEHBI 1
1. Pemrenne ypaBHeHMIl BBICIIMX CTENEeHEW MeroaoM | 1
pa3IoKEHUs] HA MHOXKHUTENN
12. PemeHne ypaBHEHMI BBICIIMX CTEIEHEWM MeToAoM | 1
BBEJICHUSI HOBOM MTEPEMEHHO
13. OyHKIIMOHANBHO-TpaduYeckuid  crnocod  pemeHus | 1

palMOHAIBHBIX YPaBHCHUN
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14. Koumponvnas paboma «Mnozounenory 1
Crenenu u kopHu. CreneHHnble pyHKIMHU 20
15. AHanu3 KOHTpOJbHOM paboThl. IloHsATHE KOpHSA n—oif | 1
CTENEeHU U3 JEeHCTBUTENILHOTO Yncia
16. Oynkips y =5%/x, n — 4eTHOEe YUCIO ee cBoiicTBa u | |
rpadux
17. ®dyukiys y =%/x, n — HeyeTHOE uKCIo ee cBoicTBa M | |
rpaduk
18. [Toctpoenue u urenue rpadukoB QyHKITUH 1
19. KopeHnb n—oli crenenn u3 npou3BeeHNs U YaCTHOTO 1
20. Bo3BeneHnue KOpHA n—OM CTENEHM B HATypaIbHYIO | 1
CTENEHb U U3BJICYCHHE KOPHS U3 KOPHS
o - g n
21. CBOICTBO KOpHS n- 0t cTenenn V ak? = W ak 1
22. BHecenne MHOXKUTENS 1IOJ] 3HAK pajuKaia 1
23. BriHecenne MHOKUTENS U3-TI0]1 3HAKa pajuKaiia 1
24. ITpeoOpaszoBanue BBIPAKECHUH, coxepxamux | 1
pajvKabl
25. ITpeoOpa3oBanue BBIPAKECHUH, coxepxamux | 1
paauKanbl
C TIOMOIIBIO BBEJEHUSI HOBOM IIEPEMEHHOU
26. Koumponvnas paboma «Kopenv n—oui cmenenu» 1
217. AHanu3 KOHTpoJIbHOU paboTel. OOoOmIeHne mousaTus | 1
CTETEeHU
28. Omnpenernenue cTeneHy ¢ APoOHBIM ITOKa3aTeIeM 1
29. IIpeoOpa3oBanue BBIpaKEHUH, COAEp)KAIIUX CTENeHH | 1
C IpOOHBIMH MOKa3aTeIsIMU
30 oom 1
: CrenenHast QyHKIMs y = xn, — == 1, €¢ CBOWCTBA U
n
rpaduk
31 = m 1
: CrenenHas ¢yHkmus y = xm, 0<—<1, ee
T
CBOHWCTBA U TpaduK
T
32. CrenenHast QyHKIMS y = X ", €€ CBOMCTBa U rpaduK 1
33. [Tpou3BoaHas cTeneHHON QYHKIIUU 1
34. Koumponenasa  paboma  «Cmenenu u  kopuu. | 1
Cmenennas gpynkyusny
IHoka3aTenbHas u Jjorapupmuueckasi yHKIHH 34
35. AHamu3  KOHTponbHOW  paboTel.  [lokazarenbHas | 1
bynkuus y = a*, npu a > 1, ee cBoiicTBa u rpadux
36. [TokazatenpHas ¢ynknus y = a*, npu 0 <a < 1, ee |1
CBOICTBa U Tpaduk
37. [Ipumenenne cBOMCTBA MOHOTOHHOCTH ITOKA3aTeIbHOM | |

GYHKIMM K PEIICHUIO TPOCTCUIINX YpaBHECHUH U
HEPaBEHCTB
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38. [lokazaTenbHoe ypaBHeHHE. (OCHOBHBIE  METOJBI
pElIeHUs MTOKA3aTeIbHBIX YPABHCHHIA

39. OyHKIMOHANBHO-TPAaQUUECKH ~ METOJ  peuIeHHs
MOKAa3aTeIbHBIX YPABHCHHIA

40. Pemienue mokazaTenbHBIX ~ YpaBHEHUW  METOJOM
YpaBHUBAHMS MTOKA3aTeeh

41. Pemienue mokazaTenbHBIX ~ YpaBHEHUW  METOJOM
BBE/ICHNS] HOBOW IIEPEMEHHOMU

42. Pemrenne cucreM nokasaTenbHbIX YPaBHEHUN

43. ITokasaTenbHbIE HEpABEHCTBA

44. Pemienue mokazaTenbHBIX  HEPABEHCTB  METOJOM
MHTEPBAJIOB

45. Koumponvnas paboma «llokazamenvhvie ypasHenus
U HepaBeHcmeay

46. Ananu3 KOHTposibHOUM paboThl. Ilonstue norapudma.
JlecATHYHBIH Jorapupm

47. Haxoxzaenue 3HaueHus iorapudma 1mo onpeaeneHuo

48. Jlorapudmuueckas pyukuus y = log_x, npu a > 1,
ee CBOICTBa U Tpaduk

49. Jlorapudmuueckas pynkuus y = log,x, ipu 0 <a <1,
ee cBoicTBa U rpaduk

50. [Toctpoenue rpaduko gorapu@muueckoit GyHKIUU

51. CsoiicTBa norapupmMoB

52. Omnepauuu: 1orapuMUpOBaHUE U TOTEHIIMPOBAHUE

53. dopmyra nepexoa K HOBOMY OCHOBaHHUIO jlorapudma

54. Jlorapudmuueckue ypaBHeHHs. OCHOBHBIE METOIBI
pelnieHus JorapupMUIECKUX YpaBHEHHIA

55. OyHKIMOHATBHO-TPAQUUECKH ~ METOJ  peuIeHHs
Jorapu(MUIECKUX ypaBHEHUN

56. Pemenne norapupMuUUecKux ypaBHEHHH METOA0M
MTOTEHIIUPOBAHUS

57. Pemenne norapumMuUecKux ypaBHEHHH METOA0M
BBEJICHUSI HOBOM MTEPEMEHHO

58. Pemenue norapupMuUUecKux ypaBHEHHH METOI0M
JoTapu(HMUPOBAHUS

59. Pemienue cucrem jgorapupMHUUECKUX ypaBHEHUN

60. Pemrenne cuctem ypaBHEHHH, OJHO U3 KOTOPBIX
JorapupMuIecKoe

61. Jlorapudmuuecknue HepaBeHCTBA

62. Pemenue norapupmMudeckiux HEPaBEHCTB C MOMOIIbIO
IIEpeX0/1a K paBHOCUIILHOW CUCTEME HEPABEHCTB

63. Pemenue norapu(MuU4ecKUX HEPABEHCTB METOA0M

BBEJICHUSI HOBOM MTEPEMEHHOI
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64. Pewmenne MOKa3aTeIbHO-JIOTapu(hMUIECKIX
HEPABEHCTB

65. Yucno e. Oynkuusa y =e*, ee CBOMCTBa, Tpaduk,
Qg depeHIpoBaHue

66. Harypanbubiit norapudm. dynkuus y = In x, ee
CBOMCTBa, rpaduk, nuddepeHunpoBanme

67. [Tpou3BosHas moOKa3aTeabHOH M JorapuMUUecKoi
byHKIMI

68. Koumponvnas paboma «Jloecapugpmuueckas @yuxyusi.
Jlozapugmuueckue ypasHenus u HepaseHcmea»
IlepBoOOpa3Hast U HHTErpaJl 9

69. AHanmu3  KOHTpOJBHOW  paboTel.  OmnpenencHue
nepBooOpazHoi. DopMyIbl IEPBOOOPA3HBIX (QYHKITUN

70. [TpaBuia oTbICKaHHS IEPBOOOPA3HBIX (HYHKIIMIA

71. [IpuMeHeHre TpaBUJI OTHICKAHHS TEPBOOOPA3HBIX
byHKIMI

72. HeonpenenenHbiii uuTErpan

73. 3ajaun, NOPUBOJAIIME K TOHATHIO ONpPENEICHHBII
UHTErpal

74. [lonsstne omnpenenenHoro wuHTerpana. @Popmyna
Hrrorona —Jleiibauna

75. Brruucnenus onpeneneHHoro HHTerpaia ¢ MOMOIIBIO
¢dbopmynel HeroTona —JleiiOauia

76. Beruncnenue mionanay KpUBOJIMHEMHON Tpanenuu

77. Bbruucnenne  mimomanu  Guryp ¢ MOMOIIBIO
OTpeIeIEHHOTO UHTEerpaita

JJIeMeHTBI TEOPHH BEPOSITHOCTH M MATEMAaTHYeCKOH CTATHCTHKH

78. Kitaccnueckoe onpeneneHne BEpOSTHOCTH

79. ITocTpoeHHe reoMeTpUYEeCKON MOJEIM U BBIYUCIICHUE
BEPOATHOCTH

80. HesaBucumMble TOBTOPEHHsS HCIBITAHUU C  JIBYMs
HCX0JaMU

81. IIpumeHeHne Tteopembl bepHY/IIM K BBIYUCICHUIO
BEPOATHOCTH

82. bunoMMHaNBHOE pacIpeneneHue

83. O06paboTka cTaTUCTHUECKON MH(POPMAIIUN

84. O06paboTka macnopra JIaHHBIX.

85. I'ayccoBa kpuBasi.

86. 3aKoH OOJBUINX YHCET

YpaBHeHue u HepaBeHCTBAa. CHCTEeMBbI YPABHEHUI U HEPABEHCTB 36
87. PaBHOCWIIbHBIEC ypaBHEHUS
88. [TocToponHne kopHu ypaBHeHus. [IpoBepka KopHEH.

IIpynynHa oTepu KOpHs ypaBHEHUS
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89. O0630p 00HIMX METOJIOB PEIICHUs YpaBHEHUN

90. Pemienue ypaBHEHMH € HCHOJIB30BAHUEM CBOMCTBA
MOHOTOHHOCTH (PYHKIIMH

91. Meron pa3iioKeHus: Ha MHOKHUTEIN

92. Meron BBeEHUS HOBOM IIEPEMEHHOU

93. Pemienue ypaBHeHUH METOJOM BBEICHUS HOBOM
MIEPEMEHHOMN

94. OyHKIMOHANBHO-TPAQUUECKUI ~ METOJ  peuIeHHs
YpaBHEHUU

95. Pemenne ypaBHeHMI (GYHKIIMOHAIBHO-TpadUUECKUM
METOJIOM

96. Pemrenne ypaBHeHUN pa3andHbIMU METOJAMU

97. PaBHOCHIIBHBIE HEpPABEHCTBA. TeopeMsbl 0
PaBHOCUIILHOCTH HEPABEHCTB

98. IIpuMeHeHHEe MeTOa MHTEPBAJIOB K  PELICHUIO
CJIOKHBIX HEPABEHCTB

99. Cucrema HEpaBEHCTB M COBOKYITHOCTh HEPABEHCTB

100. Pemlenne ypaBHeHMH ¢ MOAyJEM, HCHOJb3YA
OIIpeAEIEHUE MOIYJIS

101. Pemenne ypaBHeHMH C MOAyJE€M C MOMOIIBIO
1Iepex0/1a K COBOKYITHOCTH YPaBHEHHM

102. OyHKIMOHATBHO-TPAaQUUECKH ~ METOJ  peuIeHHs
YPaBHEHUN C MOJYJIEM

103. Pemenue HepaBeHCTB ¢ MoayiieM Bua [f(x)| < g(x)

104. Pemenue HepaBeHCTB ¢ MoayiieM Bua [f(X) > g(x)

105. Koumponvnas paboma « Ypasuenus u nepagencmea»

106. AHanu3 KOHTPOJBbHOM pabotel. HppanunonanbHble
ypaBHeHus. [IpoBepka KopHEl

107. WppaunonaneHeie ypaBHeHHs. O0IacTb JOMYCTUMBIX
3HAYEHUI MEPEMEHHON

108. HppaunoHanbHble HEPABEHCTBA

109. Jloka3arenbCcTBO HEPaBEHCTB c IIOMOILIBIO
oTpeieNICHUs

110. CUHTETUYECKUI METO/T I0KA3aTeIbCTBA HEPABEHCTB

I11. Jloka3aTenbCTBO HEPABEHCTB METOJIOM OT ITPOTHUBHOTO

112. YpaBHeHHUs ¢ 1BYMs IEPEMEHHBIMU

113. HepaBeHcTBa ¢ 1ByMsl IepeMEHHBIMA

114. CucremMbl ypaBHeHU. MeTo MOJACTaHOBKHU

115. PemeHne cucreM ypaBHEHUH METONOM BBEICHHUS
HOBOI MEPEMEHHOU

116. Pewrenue cucreM ypaBHEHUN METOAOM CIIOKECHUS

117. Pemenue 3aga4 ¢ mOMOIIBIO CUCTEM YPaBHEHHI
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118. Koumponvnaa paboma «HUppayuonanvhole ypasnenus | 1
u Hepasencmea. Cucmembvl YPaGHEHU»
119. AHanu3  KOHTpOJbHOW  paboTel. YpaBHeHus ¢ | 1
napamerpamu. AireOpandeckuii cnoco0 penieHus
120. I'padmueckuit  cnoco® pemeHuss ypaBHeHHH ¢ | 1
napameTpamu
121. HepaseHctBa ¢ mapamerpamu 1
122. Pemienue ypaBHeHHI 1 HEPABEHCTB C MMapaMeTpaMu 1
3akJII0YNTeIbHOE OBTOPEHHE Kypca ajredpbl 1 HaYaJl MaTemMaTuyeckoro | 18
AHAJIM3a K HTOTOBOI aTTeCTAlMU
123. Hmozoewiti konmponw 2
124.
125. AHanu3 UTOroBOoro KOHTPOJISL.
126. [ToBTOpEHME. [Ipeobpa3zoBanus BbIpaXkeHui, | 1
BKJIIOYAIOLMX OIEPALMI0 BO3BEAECHUS B CTENEHb U
KOpHU HaTypanbHOW cremeHu. I[IpeoOpa3oBanus
TPUTOHOMETPHUYECKUX BbIpakeHHH. IIpeoOpa3oBanus
BBIpaXEHUI, BKJIIOYAIOLITUX oTieparuo
Jorapu(pMUpOBaHUS
127. [ToBrOpenue. Pemenue mppanvoHaIbHBIX ypaBHEHHH | 1
U HEpaBeHCTB. PelieHWe  TPUTOHOMETPUUECKHX
ypaBHEHUI
128. IToBTrOpenue. Pemenne nokazareabHbIX 1
1 JTorapu(MUYECKUX YpaBHEHHM
129 [ToBropenue. OCHOBHBIE CIIOCOOBI PELICHUS CUCTEM
ypaBHEHUH (ITOJACTAHOBKA, aNre0OpandecKoe CIOKEHHE,
BBEJICHUE HOBBIX IEPEMEHHBIX )
130 [loBropenue. PemieHue panumoHaNbHBIX HEPABEHCTB | 1
METOJIOM HMHTEpBaJOB. PerieHne moKa3aTeNbHBIX
1 1orapu(MUYECKUX HEPABEHCTB
131 [ToBTOopenue. IIpuMeHeHNEe MaTEMAaTUUYECKUX METOMOB | |
JUIS pellieHus COJIepKaTEeNbHbIX 3a/1a4
132 [ToBTOpeHue. DaemMeHTapHoe ucciueaoBanne GyHkuuii | 1
133 [ToBTopenue. I'eomerpuueckuit u ¢puznyeckuit cmuica | 1
IIPOU3BOJHOM. IIpumeHeHne  NPOU3BOJHOM K
WCCIIEIOBAHNIO (DYHKITHI
134 IloBTOpEHHe. OneMEeHThl CTaTUCTUKUM U  Teopuu | 1
BEPOATHOCTEIA.
135 IToBropenue. Iloctpoenne maremarnueckon moaenu u | 1
UCCIIEIOBaHUE TpU pELICHUH 3a7ad COLMAIBHO-
SKOHOMMYECKOTO COAECPHKAHUS
136. IToBrOopenue. Pemenne 3aganuii ¢ napameTpom 1
I'eometrpus (68 4.)
Nenm | Jlara Tema ypoka Kon-Bo | Oueno
Vi MIPOBEICHUS 4acoB yHas




37

IU1aH daxt nesTeln
bHOCTb
HuauHap, KOHYC U map 16
1. [TonsTne nunuHIpa 1
2. [Imomaae MOBEpXHOCTH HMIIMHAPA 1
3. Pewmenune 3anau no reme «L{unmusap» 1
4. [TonsiTne KoHyca 1
S. [1nomans MoBEpXHOCTH KOHYCA 1
6. VY ceueHHbI KOHYC 1
7. Pemenue 3anau no teme «Konyc» 1
8. Cdepa u map 1
0. B3anmuoe pacmnonoxxkenue cdepbl M TUIOCKOCTH. | 1
KacarenbHas minockocTs k cepe
10. [Tnomane cheps 1
1. B3anMHoe pacnonoxxenne cepbl 1 IpsiMOi 1
12. Pemenue 3amau Ha KOMOMHALMIO MHOTOTPaHHUKOB | |
1 chepsl
13. Pemenue 3amady Ha KOMOWHAIMIO MHOTOTPAHHHUKOB | 1
1 KOHYyCa
14. Ceuenus LUAJIUHIPUYECKOU u KOHu4ecko | 1
MMOBEPXHOCTEN
15. O6o0maromuii ypok mo teme «Tena BparieHus» 1
16. Konmponvnas paboma «{ununop, xounyc u wap» 1
O0beMbI Te 17
17. AHanu3 KOHTpoIbHOU paboThl. [loHsTHE 0O0BEMA 1
18. O06BeM IPSIMOYTOIBLHOTO TIapaJUIeIeunea 1
19. O0BeM npsMoit TPU3MBI 1
20. O0bem uIHHApa 1
21. Pemenne 3amad, CBSI3aHHBIX C  BBIYHCIEHHEM | |
00BEMOB MPU3MBI M LIWJIMHJIPA
22. Brruucnenune o0beMOB TeN ¢ MOMOIIBIO HHTErpajia 1
23. O6beM HaKJIOHHOM MPU3MBI 1
24. O0beM TUpaMuIbI 1
25. O6beM KoHyca 1
26. Pemenne 3amad, CBSI3aHHBIX C  BBRIYHCICHHEM | |

00BEMOB MUPAMHU/IBI U KOHYCA
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217. O6beM mrapa 1

28. OOBemMBl IIAPOBOTO CErMEHTA, IapoBOro ciost u | 1
1ApOBOTO CEKTOpa

29. Pemenue 3amau ¢ npumenenuem ¢opmyin o0beMoB | 1
Pa3IMYHbIX Te

30. BriBog popmyisl miomianu chepst 1

31. Pemenue 3amau 1

32. Oo6o0maromuii ypok mo teme «O0bEMBI pa3nuIHbBIX | |
TEI»

33. Koumponvnas paboma « Obvemvr meny 1
BekTopsI B IpocTpaHcTBe 6

34. AHanu3 KOHTpoJbHOW pabotel. [lonsTHe BekTopa | 1
B IIPOCTpaHCTBE. PABEHCTBO BEKTOPOB

35. Cnoxenne u  BbluMTaHue BekTopoB. Cymma | 1
HECKOJIbKUX BEKTOPOB.

36. YMHOXEHNE BEKTOpa Ha YK CIIO 1

37. KommuianapHsie BEKTOPBI. IIpaBuio | 1
napajuiesienuneaa

38. PasnoxkeHne BekTOpa IO TPEM HEKOMIUIAHAPHBIM | 1
BEKTOpam

39. O6oOmaromuit  ypok 1o Teme «Bektopsr B | 1
MIPOCTPAHCTBE)

MeToa KOOpPAMHAT B IPOCTPAHCTBE 15

40. [IpssMmoyronbHas cucrema KOOpJMHAT B |1
npoctpancTBe. Koopannatel BekTopa. CBsA3b MEXITY
KOOpJMHATaMH BEKTOPOB U KOOPJMHATAMHU TOUYEK

41. Koopnunatsl cepenunbl otpeska. Dopmyna i | 1
BBIUMCJICHHUS] JUIMHBI BeKTOopa. PaccrosiHue mexnay
JIBYMSI TOYKaMH

42. Pemenue npocTelmmx 3a1ad B KOOpAUHATAX 1

43. YpaBHenue chepsl 1

44, VYron mexny Bekropamu. CkansipHoe mpousBenaeHue | 1
BEKTOPOB

45. Beluncnenue yria Mexxy AByMs IPSIMBIMU 1

46. Beruucnenue yrina Mexy npsiMOi U INTIOCKOCTBIO 1

47. YpaBHEHHE IOCKOCTH 1

48. BeiBog  ¢dopmynsl  paccTosiHMUS OT  TOYKM  J0 | |
MJI0CKOCTH

49. Pemrenne 3amay ¢ nOpUMEHEHUMEM  BEKTOPHO- | 1
KOOpJMHATHOI'O METOJA

50. [leHTpansHass M oceBas CHUMMETPHUM. 3epKanbHas | 1
CUMMETpUs

51. [TapamenpHbI IEPEHOC 1

52. [Ipeobpa3zoBanue monoodus 1
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53. O6o6matomuit  ypok 1o Teme «Bektoper u |1
KOOPJMHATHI B IPOCTPAHCTBEY

54. Koumponenasa paboma «Memood koopounam 6 | 1
npocmpancmse. J[eudicenusy

3akJIl0uNTeIbHOE OBTOPEHME Kypca reomerpuu. Pemenue 3agau 16

55. AHanu3 KOHTPOJILHON PabOTHI. 1
[ToBTOpEHME. Pemrenue 3a71a4 o TEMeE
«TpeyroapbHUKN»

56. [ToBTOpEHME. Pemenne 3a71a4 o Teme | 1
«HeThIpexyroJIbHUKN»

57. [ToBTOpEHME. Pemenne 3a71a4 o Teme | 1
«OKpYKXHOCTb»

58. [ToBTOpEHME. OKpyXHOCTB, BINHMCaHHAs B |1
MHOTOYTOJBHUK. OKpY>KHOCTh, OMNHCAHHAasi OKOJIO
MHOT'OYT'OJIbHUKA.

59. IToBropenue. [IpaBuiIbHBIE MHOTOYTOJIbHUKH. 1

60. [ToBTopenue. Pemenue 3amau mo teme «llnmomanm | 1
buryp»

61. [ToBTrOpenue. Pemenre miaHNMETPUYECKUX 3a]1a4.

62. IToBropenue. IIpsMble U IIIIOCKOCTU B IIPOCTPaHCTBE | 1

63. [ToBTOpEHME. Yron  Mmexay — npsMmeiMAa @ B | 1
MPOCTPAHCTBE, YroJl MEXAY MPSAMOU M TMIOCKOCTBIO,
YTOJI MEXKAY TIOCKOCTSIMU

64. IToBropenue. PaccrositHue OT TOYKM 1O MNPAMOH, | 1
paccTosiHue OT TOYKU J0 IUIOCKOCTH; PacCTOSHUE
MEXIy TapaUIeIbHBIMU M CKPELIMBAIOIIUMUCS
MPSIMBIMU, PACCTOSIHHE MEXAY TIOCKOCTSIMH.

65. [ToBropenue. Pemenue 3amau nmo teme «llnomans | 1
MOBEPXHOCTH MHOTOrpaHHUKay». PelieHue 3amad mo
teme «llnomaas NOBEpXHOCTHU TEN BpALLICHUS

66. [ToBropenue. Pemenue 3anau no reme «Brraucnenue | 1
00BEMOB MHOTOTPaHHUKOB U TEJl BPAILICHUS

67. [ToBropenue. Pemenue crepeomerpuueckux 3amad | 1
Ha J0Ka3aTelIbCTBO. PelleHne cTepeoMeTpuyecKux
3aJ1a4 Ha BBIUMCIICHUS

68. IToBTOpenue. KoopauHaTel U BEKTOPHI 1
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IIpunoxenne 1
HopmaTuBHO-npaBoBoe odecnevenmne

1. ®enepanpublii 3akoH 0T 29.12.2012 1. Ne 273-03 «O6 obpa3oBanuu B Poccuiickoit
Oenepanun» (¢ u3M., BHeceHHbIME DenepanbHbiMu 3akoHamu oT 04.06.2014 1. Ne 145-D3, ot
06.04.2015 1. Ne 68-®3, pen. 17.03.2018) // http://www.consultant.ru/; http://www.garant.ru/

2. [IpumepHas ocHOBHasi oOpa3oBaTeNbHasi MPOrpaMMa CPEIHEro oOLIero oopa3oBaHUs
http://fgosreestr.ru/
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r. Ne 413 (B pen. Ilpukazos Muno6puaayku Poccun ot 29.12.2014 1. Ne 1645, ot 31.12.2015 r.
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obpazoBanus» (B pen. IlpukazoB MwunobOpuayku Poccum ot 08.06.2015 1. Ne 576, or
28.12.2015 r. Ne 1529, ot 26.01.2016 1. Ne 38);

6. [Ipukaz Muntpyna Poccum ot 18.10.2013 1. Ne 544n (B pen. Ilpukaza Muntpyna
Poccun ot 05.08.2016 r. Ne 422H, ¢ u3Mm., BHeceHHbIMU lIpukazom Muntpyna Poccun ot
25.12.2014 1. Ne 1115H) «OO6 yrBepxkaenuu mpodeccruonambHoro cranmapra «llemaror
(memaroruyueckasi AEATEIbHOCTh B cdepe AOIMIKOIBHOI0, HayalbHOTO OOIIEro, OCHOBHOIO
obmero, cpemHero o6mero oOpa3oBaHus) (BOCHUTATENb, YYUTENb)» (3aperucTpUpOBaHO B
Muntocte Poccun 06.12.2013 1. Ne 30550) // http://www.consultant.ru/; http://www.garant.ru/
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r. Ne 1015 (B pen. IlpukazoB MunoOpuayku Poccun ot 13.12.2013 1. Ne 1342, ot 28.05.2014 r.
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00pa3oBaTeNbHON JIEATEILHOCTH 10 OCHOBHBIM 00IIe00pa3oBaTeIbHBIM IpOTpaMMaM —
00pa3oBaTeNbHBIM MPOrpaMMaM Ha4aJbHOT'O OOIEro, OCHOBHOTO OOIIEro M CpeaHEero oOIiero
obpaszoBanusi» (3apeructpupoBano B Munwocte Poccum 01.10.2013 1. Ne 30067) //
http://www.consultant.ru/; http://www.garant.ru/

8. [TocranoBnenue ['MaBHOrO TOCYJApCTBEHHOTO CAHUTApHOro Bpada Poccuiickoi
Oeneparn o1 29.12.2010 Ne 189 (pen. ot 25.12.2013 1.) «O06 yrBepxkaeanu CanlluH
2.4.2.2821-10 «CaHUTapHO-3TUIEMHUOJIOTHYECKHE TPEOOBaHUS K YCJIOBHSM W OpraHU3aIUU
o0y4yeHHs B 001Ie00pazoBaTEIbHBIX yupexaeHusx» (3apeructpupoBano B Muniocre Poccun
03.03.2011 1. Ne 19993), (B pen. Msmenenmit Ne 1, yrtB. IlocranoBnenwem I naBHOTO
rOCyIapCTBEHHOr0 caHMTapHOoro Bpauda Poccuiickoit ®enepaumu ot 29.06.2011 Ne 85,
N3menenuit Ne 2, ytB. IlocTtanoBieHnem ['J1aBHOTO roCylIapCTBEHHOTO CAaHUTAPHOrO Bpada
Poccuiickoit ®@enepaunu ot 25.12.2013 r. No 72, U3menenuit Ne 3, ytB. IlocranoBiennem
['maBHOrO TOCYmapcTBEHHOrO caHuTapHoro Bpada P® or 24.11.2015 1. Ne 81) //
http://www.consultant.ru/; http://www.garant.ru/

0. [TocranoBnenune ['MaBHOrO TOCYJApCTBEHHOTO CAHUTApHOrO Bpada Poccuiickoi
®eneparun ot 10.07.2015 r. Ne 26 «O06 yrepxnenun CanlluH 2.4.2.3286-15 «Canurapso-
SMUAEMHOJIOTHYECKHe TpeOOBaHMSI K YCIOBHSM M OpraHM3alMi OOy4YeHMsS] U BOCIUTAHUS B
OpTaHM3aIMAX, OCYIIECTBISIIONINX O00pa30BaTENbHYIO NEATEIHHOCTh 10 aJanTHPOBAHHBIM
OCHOBHBIM 00111€00pa30BaTeNIbHBIM MporpaMmaM JUIsi O0yd4arolmuxcs ¢ OrpaHUYEHHBIMU
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BO3MOKHOCTSIMHU 3710pOBbs» (3apeructpupoBano B Munrocte Poccun 14.08.2015 r. Ne 38528)
// http://www.consultant.ru/; http://www.garant.ru/

10. [Tpuka3z MunnctepcTBa oOpazoBanus u Hayku Poccutickont @eneparuu ot 09.06.2016
r. Ne 699 «O0 yTBepKACHHUU TEpeyHs OpPraHM3alUil, OCYIIECTBISIONIMX H3JIaHHE Y4eOHBIX
nocoOuii, KOTOpble JOMYCKAIOTCA K HUCIHOJB30BAHUIO TMPHU peau3allid  UMEIOUIUX
TOCYJapCTBEHHYIO aKKpEIUTAIMI0 00pa3oBaTENbHBIX IMPOTrpaMM  HA4yajlbHOrO  OOIIEro,
OCHOBHOTO O00IIEero, cpemHero obmiero obpaszoBanus» (3apeructpupoBaHo B MwuHiocte PD
04.07.2016 T. Ne 42729) // http://www.consultant.ru/; http://www.garant.ru/

11. [Tucemo MunoOpHayku Poccun «O0 ocHameHun 00pa3oBaTENbHBIX YUPEKICHUN
y4eOHBIM U yueOHO-1a0opaTopHbIM 0bopynoBanuem» ot 24.11.2011 Ne M/I-1552/03.

12. Vka3 Ilpesuaenta Poccuiickoit @enepanuu ot 01.12.2016 Ne 642 «O Crpareruun
Hay4YHO-TEXHOJIOTUYECKOTO pa3BUTHUSA Poccniickoit Denepauun»
(http://www .kremlin.ru/acts/bank/41449).

13. [Tpuka3z Munobpuayku Poccun ot 30.03.2016 Ne 336 «OO6 yTBep:KICHHMM IEpeyHs
CpeaCcTB OOyueHUss M BOCIUTAHUS, HEOOXOAMMBIX [UIsl pealn3alud 00pa30BaTENIbHBIX
nporpaMM HAYaabHOTO OOINEro, OCHOBHOTO OOIIEr0 W CpemHero oO0Iero oOpa3oBaHUS,
COOTBETCTBYIOIIUX COBPEMEHHBIM YCJIOBHSIM OOydYeHHUs, HEOOXOIMMOro NpH OCHAIICHUU
0011e00pa30BaTeNbHBIX OpraHU3alMid B LENAX peaju3alld MEpONPHUSITUN IO CONEHCTBHIO
co3maHuio B cyobekTax Poccuiickoit denepanun (MCXOAsS W3 MPOTHO3UPYEMOU MOTPEOHOCTH)
HOBBIX MECT B 00IIe00pa3oBaTEeNbHBIX OpPraHU3aMAX, KPUTEPHEB €ro (OPMHUPOBAHUA H
TpeOoBaHUI K (DYHKIMOHATLHOMY OCHAILEHHUIO, a TaKK€ HOpPMAaTHBa CTOMMOCTH OCHAICHUS
OJTHOTO MeCTa 00YYaroIerocsi yKkasaHHbIMU CPEACTBAMHU O0YUYEHHUSI M BOCITUTAHUS.

14. Konnenmus pa3zButusi MaremMatudeckoro oopaszoBanus Poccuiickoit denepanun
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2020 roma Ne 1213/6282 «O06 ocoOeHHOCTSX MpenoaaBaHust yueOHbIX penmetoB B 2020/2021
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IMpuioxenne 2

Y4eOHO-MeToANYeCKHI KOMILIEKC nNpeAMeTHOH o01acTu «MaTtemaTuka U MHGOPMaTHKA»

2020/2021 y4yeOHbIii roa
Kaacce Yyeonas Y4yeOHuK MeTtoanueckoe H THIAKTHYECKOE
nporpamMmma odecreyeHue
yuyuTeas ydauuxcs
10 [IpumepHas Mopakosuy, A.T'. Mopakosuy, A.T'.
OCHOBHas Maremaruka: anre6pa | Matemaruka: anre6pa | 171u30ypr, B.J.
oOpasoBarenbHas M Hagana M Hagana Anrebpa u
nmporpamma Hayana
MaTeMaTHU4eCKOTo MaTeMaTU4eCKOTo
cpeaHero o0Iero MaTeMaTHYeCKO
0GpazoBaHs aHaJInu3a, FeOMETPHSL. aHAIN3a, TEOMETPHS. | L oo oo 10

http://feosreestr.ru/

Anrebpa u Hauana
MaTEeMaTHYECKOTO
ananu3a. 10 kiacc.
YueOHuk s
00111e00pa3oBaTeIbHBIX
opranu3zaruii (0a30BbIi
1 yryOJIeHHBIN
ypoBHH). B2 4. Y.1/
[A.I'. MopakoBuu u
ap.]. — M.: Muemo3uHa,
2017.

Mopakosuy, A.T'.
Maremaruka: anredpa
U Haydaia
MaTEeMaTHYECKOTO
aHaJIM3a, TEOMETPHSL.
Anrebpa u Havana
MaTeMaTHU4eCKOTo
aHanu3a. 10 kiacc.
VYueOHuK I
0011e00pa3oBaTeIbHBIX
opranmu3anuii (0a30BbIii
U yriyOJIeHHBIN
ypoBHH). B 2 u. U.2./
[A.I'. MopakoBuu u
ap.]. — M.:
Muemo3zuHa, 2017.

Anrebpa u Hauana
MaTeMaTH4eCKOTro
aHanuza. 10 kiacc.
(0a3oBbIii 1
yTIyOJICHHBIN
YPOBHH):
METOINYECKOE
nocoOue sl yIuTes.
/[A.I'. MopakoBu4 U
ap.]. —M.:
Mmuemo3suna, 2017.

KJacc.
KoHnTponbHble
paboTHI AJis
yUanmxcs
o0meobpazoBar
CIBHBIX
OpraHu3aui
(6a30BbIi 1
yTI1yOJICHHBIN
ypoBHH). — M.
Muemo3uHa ,
2014

Anexkcanaposa,
JLA. Anre6pa u
Hayajia
MaTeMaTH4eCKO
ro ananusa. 10
KJ1acc.
CaMocTOSTeIIbH
bIe pabOTHI JIst
yUYanmxcs
o0meobpazoBar
CJIbHBIX
OpraHu3arui
(6a30BbIii 1
yII1yOJICHHBIN
ypoBHHU).— M.
Muemo3uHa ,
2015
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AraHacsH, JI.C. | CaaksH, C.M. | 3uB, b.I'.
I'eomerpus, 10-11: | 3yyenue reomerpun | I eomerpusi.
y4EOHHK i | B 10-11  xmaccax: | AAMIAKTHYECKHE
Matepuaisl. 10
001e00pazoBaTeNbHBIX | MeTo1.peKOMEH IaluH .
S 6 N 6: K k7acc. bazoBwrit
yupexJaeHui: 0a30BbIl | K y4eO.: He |y oG enmbit
u yrayOJaeHHbIN | yauTens/ C.M. YPOBHH. — M.
YpPOBHH. — M. | CaaksH, B.®. | TIpocsemenue,
:IMpoceemnienue, 2018 Byry30B.— 2019
M.:1Ipocsenienue,
017.

11 [IpumepHas Mopakosuy, A.T'. Mopakosuy, A.T'. I'mu30ypr, B.U.
OCHOBHas Marematuka: anre6pa | Matemaruka: anrebpa | Alredpa u
oOpasoBarenbHas I Havana I Hadaa Havaia
nmporpamma MaTEMaTHYECKO

MaTeMaTHU4eCKOTo MaTeMaTHU4eCKOTo
CpemHero o0IIero ro agamusa. 11
0GpazoBaHs aHaJIM3a, FeOMETPHSL. aHAIN3a, TCOMETPHS. | | o .

http://feosreestr.ru/

Anrebpa u Havaa
MaTeMaTHIECKOTO
ananm3a. 11 kiacc.
Y4eOHuK 11t
0011e00pa3oBaTeIbHBIX
opranmu3anuii (0a30BbIii
U yriyOJIeHHBIN
ypoBHH). B2 4. Y.1/
[A.T'. MopakoBud u
ap.]. — M.: MueMo3uHa,
2017.

Mopakosuy, A.T".
Marematuka: anreopa
U Hayajia
MaTEeMaTHYECKOTO
aHaJIM3a, TEOMETPHSL.
Anrebpa u Hauana
MaTEeMaTHYECKOTO
aHanuza. 11 knacc.
VY4eOHUuK I
00111e00pa3oBaTeIbHBIX
opranu3zaruii (0a30BbIi
U yriyOJIeHHBIN
ypoBHH). B 2 u. U.2./
[A.I'. MopakoBuY u
ap.].— M.:
Muemo3zuHa, 2017.

Anrebpa u Havana
MaTeMaTHYCCKOTO
aHanm3a. 11 knacc.
(0a3oBbIii 1
yIITyOJIeHHBIN
YPOBHHU):
METOIUYECKOE
nmocoOue sl yIuTes.
/[A.I'. MopakoBu4 U
ap.]. — M.:
Muemo3zusa, 2017.

CaaxsH, C.M.
N3ydenune reomerpun

B 10-11  xmaccax:

KonTposibHbie
paboThI Is
yyamxcs
obmieoOpaszoBar
€JIbHBIX
OpraHu3aui
(6a30BbIif 1
yrIIyOJIeHHBIN
YpOBHH). — M.
MueMo3uHa ,
2014

AJIeKCaHIpoBa,
JLLA. AnreGpa u
Hayaja
MaTeMaTU4YECKO
ro aganmsa. 11
KJacc.
CaMocCTOSTENIbH
bIe PabOTHI IS
yYaImxcs
obmeoOpaszoBar
€JIbHBIX
OpraHu3auin
(6a30BbIif 1
yrITyOJICHHBIN
ypoBHH).— M.:
MueMo3uHa ,
2015
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AraHacsH, JI.C.
I'eomerpus, 10-11:
y4eOHUK TUIS
0011e00pa3oBaTeIbHBIX
yupexIeHui: 0a30BbII
u yriyOJIeHHBIN
YpPOBHHU. — M.

IIpocsemenue, 2018

Meroa.peKomMeHJaluu

K yueb.: Ku. gmns
yuuTens/ C.M.
CaaxsH, B.®.
byry30B.—

M.:IlpocBenienue
017.

2

3uB, b.T'.
['eometpus.
JnnaktTuyueckue
Marepuaisl. 11
Kyacc. ba3oBblit
1 yrayOaeHHbII

ypoBHH. — M.
[Ipoceemienue,
2018

Y4eOHO-METOIMUECKU KOMIUIEKC 10 MAaTeMaTHKE IMOJHOCTHIO COOTBETCTBYET TPeOOBaHMIM
['ocynapcTBEHHOrO CTaHAApTa, BXOAUT B (elepaibHbId NepeueHb Y4eOHMKOB M y4eOHBIX
noco6uit Ha 2020/2021 y4eOHbIii ro 1 00ecreYrBaeT pealn3aiuio padoyeii mporpaMmBl.
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IIpnaoxenne 3

XapakTepucTHKA OLleHOYHbIX MaTepUAJI0OB
[InanupoBaHue KOHTPOJIS U OLICHKH 3HaHUM ydanuxcs 10-ro kimacca

@opMBI KOHTPOJIS 1 momyroaue 2 nomyroaue roJ
KOJINYECTBO KOJINYECTBO KOJINYECTBO

Kontpo | urorossie 1 1

JIbHBIE

paGoTH! TEMaTHYECKHUE 6 5 11

[InaHnpoBaHue KOHTPOJIS M OLIEHKH 3HaHUM ydanmxcs 11-ro knacca

@opMBI KOHTPOIIS 1 momyroaue 2 nomyroaue roJ
KOJINYECTBO KOJINYECTBO KOJINYECTBO

Kontpo | urorossie 1 1

JIbHBIE

paGoTH! TEMaTHYECKHUE 7 4 11

B xonme m3yuenust kypca maremaruku 10,11 kimaccoB mpenycMOTpEH TEMaTHYECKHM H

UTOTOBBI KOHTPOJb B JOpPME KOHTPOJIBHBIX PadOT.

HcTounnku OLICHOYHBIX MaTE€pHAIOB

Ne i/t

Hazsanue

ABTOp

BrixonHbelie nanHbIe

Anrebpa u Havana
MaTeMaTu4yeckoro ananusa. 10
kiacc. KonTponbHbIe paboThI
TUTS y9aluXcs
00111e00pa3oBaTEeIbHBIX
opranmu3anuii (0a30BbIii U
yrIyOJICHHBIN YPOBHU).

['mu36ypr B.A.

M.: Muemo3uHa , 2015

I'eomerpus. Innaktuueckue
Marepuaibl. 10 kiacc.
ba3oBelii 1 yrimyOneHHbIN
YPOBHH.

3uB b.T'.

M.: Ilpocsemenue, 2018

Anrebpa u Hauana
MaTeMaTHYECKOTo aHanm3a. 11
kiacc. KoHTponbHbIe paboTh
JUISL ydaIuxcs

I'mu36ypr B.A.

M.: MuemMo3uHa , 2014
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00111e00pa3oBaTeNbHBIX
opranmu3anuii (0a3oBsIii U
yrIyOJICHHBIN YPOBHU).

4. | I'eometpus. Aunakruueckue 3uB b.I'. M.: [Ipocsemienue, 2018
Marepuaibl. 11 knacc.
BbazoBelii 1 yrimyOneHHbIN
YPOBHHU.

[IpencraBnennble B pabodel mporpaMme OLICHOYHBIE MaTepUallbl COOTBETCTBYIOT
tpedoBanusM OI'OC u BXOIAT B IEPEUCHh OPTaHU3AIHIA, OCYIIECTBISIOMINX BBITYCK YI4EOHBIX
MocoOMii, KOTOpbIe MOMYCKAIOTCA K HCIIOJIb30BAHUIO TMPU pealn3aluu IPOrpaMMBbI 110
MaTEeMaTHKE CpeAHEro (IIOJIHOTO) 00IIero o0pa3oBaHMsL.
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IIpunioxenue 4

Peanm3anus padoueii nporpaMmsl
«MartemaTunka: ajreépa H HauajJIa MATEMATHYECKOI0 AHAJIM3a, FTeOMeTPUs» I
00y4aoImuxcs ¢ OrpaHNYEHHBIMH BO3MOKHOCTSIMH 3/10POBbSI

Peasmm3zanus pabdodeil mporpaMmbl it 00y4arOmUXCsl ¢ OrPaHUYEHHBIMU
BO3MOKHOCTSIMM 3/I0POBbSI COOTBETCTBYET COJEPKAHMI0 Ppadoyeil NMPorpaMmbl IO
MaTeMaTHKe C Y4eTOM TPeOOBaHMil K IMJIAHUPYEeMbIM Pe3yJbTATAM OCBOEHHSI Y4eOHOI0
npeamerta. IIpu 3TOM CKOpPpPEeKTHPOBAaHbI OLIEHOYHBbIE MaTepHaabl B 4acTH 00beMa
3aJlaHui 1JIs1 BBINOJIHEHUS] U BpeMs BbInoJHeHus. [Ipu nmoxOope comepkaHus 3aHATHI
no Mmaremaruke s ydamuxca ¢ OB3  yuuTeIBaloTCs, ¢ OZHOM CTOPOHBI, MPUHIIUI
JNOCTYITHOCTH, & C JAPYTOM CTOPOHBI, HE JOIYCKAIOTCS W3JIUIIHETO YIPOIIECHHUs Marepuana.
Conepxanrie CTaHOBUTCS 3(PPEKTUBHBIM CPEICTBOM aKTUBH3AIMHN Y4eOHOU NEATEeIHhHOCTH B
TOM CJly4ae, €CIi OHO COOTBETCTBYET ICHUXMYECKHM, MHTEJUIEKTYaJIbHBIM BO3MOXXHOCTSM
JeTel U UX MOTPEOHOCTSIM.

B xome oOyueHus maTemMaTuke NMPUMEHEHHE CPEJICTB aKTUBU3ALMU y4eOHOMU
NEeSITEIbHOCTH  SIBIISIETCS HEOOXOIMMBIM YCIIOBHEM YCHEIIHOCTH Tpolecca OOydeHHs
mKoJbHUKOB ¢ OB3.

IIpu padore ¢ 00y4yalmMMHCA € OrPaHMYECHHBIMH BO3MOKHOCTSMH
30POBbSI COOJIONAOTCS 00 e MPUHUIMIIBI M IPaBUJIA:

1). UuauBuayanbHbBIN MOIX01 K KOXKIOMY YUCHUKY;

2). llpenotBpamieHue HACTYIUIGHHsS YTOMJIEHHUS, WCIONb3yd JJIA ATOTrO
pa3HoOOpa3Hble CcpelncTBa (YepeoBaHWE YMCTBEHHOW M TMPAKTUYECKOW JEATEIhHOCTH,
MpernoJHeCeHUEe MaTepuaja HeOONbIIMMU J03aMH, HCIIOJIb30BAHUE HHTEPECHOTO U
KPaCOYHOTO IUJIAKTUYECKOTO MaTepualia u CPeICTB HArJISTHOCTH);

3). Ucnonb3oBaHre METO0B, aKTUBU3UPYIOIINX MO3HABATENIbHYIO JIEATEIHHOCTh
yUaluxcs, pa3BUBAOIINX WX YCTHYIO U MUCBMEHHYIO Peub U (OPMUPYIOLTUX HEOOXOAUMBIE
y4eOHbBIC HABBIKH;

4). IIposiBnenue negarorudeckoro Takra. [loctosHHOE MOONIpeHNE 3a MajeHIre
yCIexXH, CBOEBPEMEHHas U TAKTHUECKasl MOMOIIb KaKIOMY peOEHKY, pa3BUTHE B HEM BEpHI B
COOCTBEHHBIE CHIIBI 1 BO3MOXKHOCTH.

OddexTuBHBIME  TIpUEMaMU BO3/ICHCTBUS HAa  OMOLMOHAIBHYIO U
MO3HABATENBHYIO Chepy AeTel C OTKIIOHCHUSIMH B PA3BUTHU SIBIISIOTCS:

- UTPOBBIE CUTYAIlUH;

- OUAAKTUYECKHE WIPbI, KOTOpPHIE CBA3aHbI C IMOMCKOM BHUIOBBIX U POIOBBIX
MIPU3HAKOB IIPEIMETOB;

- UTPOBBIC TPEHUHTH, CIOCOOCTBYIOIIHME pPAa3BUTHIO YMEHHUS OOMAThCS C
ApYrumMu;

- TICUXOTMMHACTHKA U peJlaKcallysi, MO3BOJSIONINE CHATh MBIIICYHbIE CIIa3Mbl U
32)KUMBbI, 0COOCHHO B 00JIaCTH JIUIIA U KHUCTEU PYK.
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IIpunoxenue S

Peann3anus HALMOHAJIBHBIX, PErHOHAJIBHBIX M 3THOKYJbLTYPHBIX 0COOCHHOCTEH
NPH U3yYeHHH MATEeMaTHKHU

B paOoueii mnporpamme Y4YHUTBHIBAOTCH HaIMOHAJbHbIE, pEruoHAJIbHBIE U
STHOKYJbTYpPHbIE OCOOEHHOCTH.

HopMaTuBHBIMH OCHOBaHHMSMH Yy4eTa TaKUX OCOOCHHOCTEH B COAEpKaHUHM OCHOBHBIX
o0Opa3oBaTenbHBIX MporpaMM siBsitoTcss PenepanbHblii 3akoH «O0 oOpa3oBanuu B Poccuiickoit
Oenepanuny U QenepanbHbIe rocy/lapCcTBEHHbIE 00pa3oBaTeNbHbIE CTAHAAPTHI CPEIHETrO
obmero obOpa3oBanus. B coorBercTtBusimu ¢ TpeboBanmsimu ~— PI'OC B obOpazoBarenbHbIe
porpamMMbl BKJIFOUEHBI BOIPOCHI, CBA3AaHHBIE C yYE€TOM HAIMOHAIBHBIX, PErMOHAJIbHBIX U
STHOKYJIBTYPHBIX OCOOEHHOCTEH.

B coorBerctBum ¢ Ilpukazom MwunucrepctBa u oOpa3oBaHusi U Hayku YemsiOMHCKOM
obmactu ot 30.05. 2014 Ne01/1839 «O BHeceHUU M3MEHEHHI B 00JACTHOW Oa3MCHBIN YUCOHBIN
1aH 71 oOpa3oBaTeIbHbIX OopraHu3anuii YemsiOmHCKoN 00JacTH, pealu3yONIMX MPOrPaMMbl
OCHOBHOTO OOIEro M cpexHero odmero obpa3zoBaHus» Mnpu peanusanuu DegepanbHOro
rOCyJapCTBEHHOTO  00pa30BaTENbHOTO  CTaHJapTa JUISL  U3YYEHHsS]  HAI[MOHAJIbHBIX,
PETHOHANBHBIX U JTHOKYJIBTYPHBIX OCOOEHHOCTEH B MPEIMETHOE COACPIKAHUE C BBIICICHHEM
10-15% yuebHOTrO BpeMEeHH OT O0IIETO KOJMYECTBA YaCOB MHBAPUAHTHOM YaCTH.

Bxirouenne HalMOHAJIbHBIX, PETHOHAIBHBIX W ATHOKYJIBTYPHBIX OCOOEHHOCTEH
coJiepkaHusi 00pazoBaHusi oboramaer 00pa3oBaTeIbHbIC LEIH U BBICTYIIAE€T BaXKHBIM CPEICTBOM
BOCIHUTAHUS M OOy4YeHUS, HCTOYHUKOM DPACIPOCTPAHEHMsI O KU3HHM PErMoHa W BCEW CTpaHbI.
VYyamuecs noiny4aroT peaibHyI0 BO3MOXHOCTh MPUMEHEHUS MMOTYYeHHbIX 3HaHUN U yMEHUN Ha
npaktuke.  Peanuzanus HAI[MOHATILHO-PETUOHAILHOTO ~ COJCpXaHUs  00pa30BaHUS
OCYILIECTBIISIETCS  IIyTEM BKJIIOYEHHUS PErHOHAILHOIO  MaTepuajia B COJEpXKaHUE
COOTBETCTBYIOIIUX TeM YPOKOB. OTOOp HAIIMOHATHHO-PETHOHAILHOTO COJICPXKAHUS U3ydaeMbIX
BOIIPOCOB Tpou3Be/ieH B cooTBeTcTBUU ¢ pekoMeHpauusamu UUIIIIKPO u  mMerogmueckumu
PEKOMEHJIALUSAMH 0 HKCIOJIb30BAaHUIO HAIIMOHAJIBHO-PETHOHATIBHOTO COJEPKAHUSI OCHOBHOTO
obpazoBanus. Crioco6 BeeaeHuss HPOO B ypouHyro A€STEIHPHOCTh — BKIIFOUCHHE HAITMOHAIBHBIX,
PErMOHANIBHBIX M 3THOKYJIBTYPHBIX OCOOEHHOCTEN B cojepkaHHe padounx MporpaMMm y4yeOHOro
npeIMeTa Ha OCHOBE MPHUHIMIIOB HHTETPALIMM, COMOCTaBIEHUS (PAKTOB U TEOPETUUYECKUX
MOJIO’KEHUH, PY ATOM MHBAPUAHTHOE U PETHOHAILHOE COAECPKAHKUE JOTIONHSIOT IPYT Ipyra.

Nzyuenne HPDO Ha ypokax MaTeMaTHKH MPEIyCMOTPEHO Oa3UCHBIM yYEOHBIM IUIAHOM.
[IpenMeTrHbie pe3ynbTaThl OCBOEHUS Yy4deOHOTO mpeamera «MaTemMaTHUKa», OTpaXKarollue
HAI[MOHAJIbHBIC, PETUOHATBHBIC U ATHOKYIBTYPHBIE OCOOCHHOCTH:

- ¢opMuUpOBaHUE MPEACTABICHUI O MaTeMaTHKe, €€ POJIH B )KU3HU U PO(HECCHOHATHHOM
NEeSITeIbHOCTH YeloBeKa, HE0OXOAUMOCTh MPUMEHEHUsI MaTEMaTHUeCKUX 3HaHUMN Ui pelIeHUs
COBPEMEHHBIX NMPAKTUYECKUX 3aay YEJIOBEUEeCTBA CBOM CTpaHbl M POJHOTO Kpasi, B TOM YHCIIE C
ydeToM pblHKa Tpynaa YensOuHckon oOnactu. [laHHBIN pe3ynbTaT (GopMuUpyeTcs B pe3ysbTare
U3YYEHUS HCTOPUM MaTeMAaTHUKH, JOCTH)KEHHUH B 00JAacTH SKOHOMHUKH, HAyKU U KYJIbTYpBI,
pelieHuss 3a7a4 ¢ MPAKTUYECKUM COJEpPKAHUEM, pELIEHUs 3aJad Ha COMNOCTABIICHHE
UCTOPUYECKHNX (PAKTOB, YHCIIOBBIX XaPAKTEPUCTUK HAMOOJIEe 3HAYMMBIX OOBEKTOB CTPaHBI U
001aCTH | T.IIL.;
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- OBJIaICHUC OCHOBHLIMU HABBIKAMH IMOJYUCHUS, NPUMCHCHHUA MHTCPIPCTAINU U MMPC3CHTALUN
HHq)OpMaLIHI/I MAaTeMaTU4YCCKOro CoOACpKaHusA, HCIOJb30BAHUA MATCMATUYCCKUX 3HAaHUUA B
MOBCEHEBHOM XHU3HH MpPU H3YyYCHHU APYIHX IMPEIMETOB, (POPMHUPOBAHUE IMPEICTABICHUHA O
peaIbHOM CEKTOpEe SKOHOMHUKH M phIHKE Tpyaa YensiOnHckoi obOmactu. st TOCTHKEHUS 3TOTO
pe3yibTara IelnecoOoOpa3HO WCIOIb30BaTh CTATHCTUYECKUNA MaTepHai, XapaKTepH3yIOIIHi
ropof, 001acTh M CTpaHy B IIEJIOM, a TaK)Ke BBIOMPATh TEMbI MMPOSKTHOW M MCCIICAOBATEILCKOM
NeSITeTbHOCTH; OTPaXKatolue crenu(GuKy SKOHOMUKH U PhIHKA TPY/la pErHOHA U CTPaHBbI;

- ¢hopMHpOBaHUE MPEACTABICHUN 00 OCOOCHHOCTAX NEATEILHOCTH JIFOICH, BEIYIICH K Pa3BUTHIO
IMPOMBIINIJICHHOCTH pPOJAHOIO Kpasd, OCBOCHHA CHUCTCMBI MAaTCMATUUYCCKHUX 3HAHUU JJISL
MOCJICAYIOIICTO M3YUCHUA AUCHUIIINH H€O6XO,Z[I/IMBIX IJid  TOJIYYCHUSA HHKCHCPHBIX U
TEXHNYCCKUX CHGI_[I/IaJIBHOCTeﬁ B YUPCKACHUAX CHUCTEMbI CpCAHCTO u BBICHICTO
npodeccuoHaIbHOr0 00pa3oBaHusl W Juid camooOpa3oBaHus. [lomyueHHe 3TUX pe3yabTaToB
BO3MOXKHO, B TOM YHCJIE 4Yepe3 4Yepe3 IIMPOKOE BOBIICYCHUE NIKOJHHUKOB B JOCTYIHYIO HM
y4eOHYIO HCCIIEJIOBATEIbCKYI0 W TIPOCKTHYIO JESATETBbHOCTh B OOJIACTH MaTEMaTHKH 10
PETHOHAIBHON TEMaTHKE, BOIPOCHI ONPEICICHUS YYAIIUMHUCS CBOErO MecTa B pabouei KH3HH
(manipumep, «PBIHOK Tpy/a B Kpaey, «PernoHaibHbIe BY3bI: IPOIILIOE H COBPEMEHHOCTBY) U T.I1.

10 xmacc

Anredpa ¥ HaYaJIa MATEeMATH4Y€eCKOI0 AaHAJIN3A

Tema HPDO
[ToBTOpEHUE [ToBTOpEHME CHCTEMBI MATEMATHYECKUX 3HAHUN  JIJIA:
[ HCIIOJIB30BaHUA B HOBCGI[HGBHOﬁ KHN3HU,

L pu U3y4CHUU JUCHHUIIIINH, HGOGXOI[I/IMBIX AJI TIOJTYYCHU A
HWHKCHCPHBIX U TCXHUYCCKUX CHGHHaHBHOCTeﬁ.

JlelicTBUTEIIbLHBIC [ToBTOpEHME CUCTEMBI MATEMATUUECKUX 3HAHUWA  JUIS:
qHcIIa ° HCITOJIF30BAaHUS B ITOBCEIHEBHOM KU3HMU,

. MIPU U3YYCHUH JUCIUIUIHH, HEOOXOIUMBIX ISl TIOTyUCHHS
WH)KEHEPHBIX U TEXHUYECKUX CIIECIINATbHOCTEN;

° OOBSICHATH PE3YyIbTATHl BEIYUCIICHUN, CPABHUBATH, OKPYTIISAThH
YHCIIOBBIC JJAHHBIC PeabHBIX BEIMUYUH YKOHOMUKU YensiOnHCcKon
obnactu

YucnoBbie GyHKIMT OBnazieHue CUCTEMON MaTeMaTUYECKUX 3HAHUM U YMEHUM ISl

o MCIIOJIb30BaHUs B IOBCEIHEBHOM JKHU3HH,

o IPU U3YYEHUH JUCLUIUIMH, HEOOXOAUMBIX JJIS ITOJTy4EHUs
VMH)XCHEPHBIX U TEXHUYECKHUX CIEIIMAIBHOCTEH.

o OBnazneHne OCHOBHBIMH HaBbIKaMU IIOJyYEHUS U
UHTEpIpEeTallii MaTeMaTHYECKOTO COJIepKaHus (HallpuMep, HailTu
yrciaoByto nHpopmaruio o 1. Yensouncke B CMU, kaurax, MHTEpHETE
U Jp. ICTOYHHKAX );

o [TocTpoenne rpadMKOB € UCTIONB30BAHUEM JAHHBIX O
JOCTHXKEHUSX B 00JIACTH SKOHOMUKH, HAYKH U KYJIBTYphl Y palbCKOTO
pErnoHa;

o Omnpenensats 1o rpagukam, MIOCTPOSHHBIM IO JaHHBIM
Pa3IMYHBIX TPOMBIIIICHHBIX NpeAnpusTuid YensOnHcKkoi 00s1acTH,
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pOCTEiIre TPOIECChl U3BMEHEHUS B ATHX OTPaclIsX.

Tpuronomerpuyeckue
byHKIUHA

OBnazieHue CUCTEMON MaTeMaTUYECKUX 3HAHUM U YMEHUM IS

J UCIIOJIb30BaHUS B IOBCEIHEBHON )KU3HH;

®  IIpU U3YYCHUU AMCLUIUINH, HEOOXOAMMBIX JJIS OJIy4EHUS
MH)KEHEPHBIX U TEXHUYECKUX CHEIMATbHOCTEH.

e  IlocTpoenue rpaguKOB NEPUOTUIECCKUX (PYHKIHI €
UCIOJIb30BAaHUEM JAaHHBIX O JOCTHXKEHHUSX B 00JIACTH YKOHOMUKH,
HayKd U KyJbTypbI I'. YensOuncka, YensOunckoit odmactu, Y paabckoro
pEruoHa.

[IpousBogHas

OBnazieHue CUCTEMOM MaTeMaTUYECKUX 3HAHUM U YMEHUM IS

. HCIIOJIF30BAaHUS B IIOBCEIHEBHOM KU3HMU,

. MIPU U3YYCHUH JUCIUIUTHH, HEOOXOUMBIX JIJIS TIOTyUICHHS
WH)KEHEPHBIX U TEXHUYECKUX CIEIIMATbHOCTEH.

° pelieHue NpUKIaAHbIX 337a4 U UCCIEA0BaHUE XaPAKTEPUCTUK
MPOLIECCOB C MOMOIIbIO TPOU3BOJHOM, HMCHOJIb3YsS JAHHBIE O
r. Yenmsiounacke, YenssOnHcKoM 00J1acTi U Y paibCKOM PETHOHE.

[ToBTOpEeHHE anredpbI

[ToBTOpEHME CUCTEMBI MATEMATUYECKUX 3HAHUM JJIS:

. HCIIOJIF30BAaHUS B IIOBCEIHEBHOM KU3HMU,

° MIPY U3yYCHUH TUCIUTUTMH, HEOOXOIUMBIX JIJIS TIOTYICHHS
VHKECHEPHBIX U TEXHUYECKUX CIICLIUATIBbHOCTEN;

. aHalv3 JaHHBIX PbIHKA TPyJa Y paabCKOTrO peruoHa
MaTeMaTHYeCKUMH METOJIaMH.

I'eomeTpus

Tema

HP20O

[TapamiensHOCTD M

OBiaieHMe CUCTEMOM MaTEMATUYECKUX 3HAHUN M YMEHUMN TS

HEePIEHAUKYIAPHOCTh o MCII0JIb30BaHUs B IOBCEIHEBHOM JKU3HY;
TPSIMBIX 1 o MIPY U3YYCHUH TUCIUTUTHH, HEOOXOUMBIX JIJISl TIOTYICHHUS
ILIOCKOCTEi MH)XEHEPHBIX U TEXHUYECKUX CIELMAIBHOCTEN.
o penieHue 3a1a4 ¢ MPaKTHYECKUM COJIEpKAHUEM, Ha MPUMepax
apXUTEKTypHOU cpeabl T. YensiOuncka, YensOunckoit obnactu u
YpanbCKoM perroHe.
MHOrorpaHHUKH OBnazieHue CUCTEMON MaTeMaTUYECKUX 3HAHUM U YMEHUM IS
o HCIIOJIb30BaHNUs B [IOBCETHEBHOW JKN3HU;
o MIPU U3YyYEHUH TUCHUIUIMH, HEOOXOJUMBIX JIJISl TOTYUYCHUS
WHKEHEPHBIX U TEXHUYECKUX CIEIHAIBHOCTEN.
o pellIeHne 3a1a4 ¢ IPaKTUYECKUM COIEP)KAaHUEM, Ha IPUMEPAxX
apXUTEKTypHOU cpeabl T. YensOuncka, YensOunckoit obiactu u
YpanbCKoM perroHe.
[ToBTOpEHME [ToBTOpEHME CUCTEMBI MATEMATUYECKUX 3HAHUM JJISL:
reOMETPUH o WCIIOJIb30BaHNUs B [IOBCETHEBHOW JKN3HU;

° MIPU U3YYCHUH JUCIUIUIHH, HEOOXOIUMBIX ISl TIOTyUCHHS
WH)XCHEPHBIX M TEXHUYECKHUX CTICIIHATLHOCTEH;

° rccaeaoBaHue U cOOp MaHHBIX 0 TeMe «I eomeTpus B
APXHUTEKType Y PaAIbCKOTO PETHOHAY»
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Anredpa ¥ HaYaJIa MATEeMATH4YECKOI0 AaHAJIN3A

Tema

HP20O

[ToBTOpEHME

[ToBTOpEHME CHCTEMBI MATEMATHYECKUX 3HAHUN (ICHUCTBUH C
NeHCTBUTENbHBIMH YUCIIAMU) JIJIS:

L4 HUCIIOJBb30BaHUsA B HOBCGI[HGBHOﬁ KHN3HU,
L Ipu U3y4CHUU JUCLHUIIIINH, HGOGXOI[I/IMBIX AJI TIOJTY4YCHU A
HWHKCHCPHBIX U TCXHUYCCKUX CHGHH&HBHOCTeﬁ.

CreneHu 1 KOpHHU.
CreneHHble

byHKIUHA

OBnazieHue CUCTEMON MaTeMaTUYECKUX 3HAHUM U YMEHUM IS

® UCIOJIb30BaTh MPUOOPETEHHBIC 3HAHUS U YMEHUS B TPAKTHUECKON
NesITeIbHOCTH U TOBCEIHEBHOM JKU3HU ISl IOCTPOCHUS U UCCIIEIOBAaHUS
MPOCTEUIINX MATEMATUYECKUX MOJIEIEH;

® UCIOJIb30BaTh MPUOOPETEHHBIC 3HAHUS U YMEHUS B TPAKTUUECKON
NesITeIbHOCTH U MTOBCETHEBHOM JKHU3HU ISl MPAKTUYECKUX PACUETOB 110
bopmynam, BKIr04ast GopMyJIbl, COAEPIKAIINE CTEIICHH, PaIUKaIbI.

® [IpU U3YYEHUH TUCHUIUINH, HEOOXOIUMBIX JIJISl TOTYUCHHS
MHXEHEPHBIX U TEXHUUYECKHUX CIHEeIHNaTbHOCTEH.

® OBJIAJICHUE OCHOBHBIMU HABBIKAMU TOJTYYCHUS M HHTEPIPETAIIII
MaTEMaTHYECKOTO COJIepKaHus (HampruMep, HallTH YUCIOBYIO
nHpopmanuio o 1. Yensobuncke B CMU, kuurax, Uatepuere u ap.
HCTOYHUKAX, 3aIMCAHHYI0 MATEeMaTUYECKUMHU CHMBOJIAMU (CTEINEHb,
MMOKa3aTeNb CTCTICHH ).

ITokazarenwHas u
norapupmMuueckas

byHKIUHA

OBnazieHue CUCTEMON MaTeMaTUYECKUX 3HAHUM U YMEHUM IS

®  JWCIOJIB30BaTh MPHOOPETCHHBIC 3HAHUS U YMEHUS B IIPAKTHYECKOM
NEeSITeTbHOCTH Y TIOBCETHEBHOW KHU3HH IS IPAKTUIECKAX PACUETOB 110
dbopmynam, BKITr04Yast GOPMYIIBI, COIEPIKAIINE CTEIICHHU, PaTUKabI,
norapu(Mbl ¥ TPUTOHOMETPUUECKHUE (POPMYITHI.

®  [IpU U3yYCHUU JUCHUIUIMH, HEOOXOJUMBIX JIJISl TIOTYUCHHUS
WHKCHEPHBIX U TEXHUYECKHUX CIECIHATLHOCTEH.

e  u3yueHWe TpaguUKOB pEATBHBIX IPOILECCOB,  OMHCHIBAIOIINX
noctkeHus: YenssOMHCKOM 0071acTH B pa3IMYHBIX OTPACIISX.

[lepBooOpasnas u

OBnazieHue CUCTEMON MaTeMaTHYECKUX 3HAHUM U YMEHUM IS

UHTETpaI 5
o WCIIOJIb30BaHUs B IOBCETHEBHOM JKU3HH,
o MIPY U3yYCHUH TUCIUTUTMH, HEOOXOIUMBIX JIJISl TIOTYICHHUS
MHKEHEPHBIX U TEXHUYECKUX CHEeMaTbHOCTEH.
o Hcnonb30BaHKWe CTaTUCTUYECKOTO MaTepuaia, XapaKTepH3YIOIIEro
r. Yenabunck, YensOuHCKy0 001acTh, YpanbCKUii PETUOH (HAMpPUMED,
HAXO0JK/ICHNE 3HAYCHUI OYKBEHHBIX BBIPAKCHU )
OJIEMEHTEI OBiaieHne CUCTEMOM MaTEMATUYECKUX 3HAHUN U YMEHUUN TS
MaTeMaTU4eCKOoi 5
CTATHCTHKH, o MCIIOJIb30BaHUs B TOBCEIHEBHOM JKU3HH;

KOMOWHATOPUKH U
TEOPHH

. MIPY U3YYCHUH TUCIUTUTMH, HEOOXOIUMBIX JIJISl TIOTYICHHUS
WHXEHEPHBIX U TEXHUYECKHUX CIEeIHATIbHOCTEH.
° WccnenoBanue JaHHBIX, MPEJICTABICHHBIX B TAOMUIAX, TUarpaMmax,
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BEPOSATHOCTEN

rpadukax Ha OCHOBE JJAHHBIX, XapaKTEPU3YIONIHX T. YeIsaOuHCK,
YenstOuHCKyI0 0071acTh, Y pallbCKUN PETHOH.

VYpaBHeHus u

OBiaieHMe CUCTEMOM MaTEMATUYECKUX 3HAHUN U YMEHUMN TS

HEPaBEHCTBRA. 5

CHCTEMBI o HCII0JIb30BaHUS B IOBCEIHEBHOM JKU3HMU;

ypaBHeHHH 1 o MIPU U3YYEHUU AUCIUIUIMH, HGO6XO,Z[I/£MBIX JUTSI TIOTYYEHUS
WHXEHEPHBIX U TEXHUYECKHUX CIEeIHATIbHOCTEH.

HCEPABCHCTE. o UCIIOJIb30BaTh MPUOOPETEHHBIE 3HAHUS M YMEHUS B IPAKTHUECKOMN
JEeSITEIbHOCTH U MOBCETHEBHOM JKU3HU JIJISl MPAKTUYECKUX PACUETOB 1O
dbopmynam, BKITrO4Yast GOPMYIBI, COIEPIKAIINE CTEIICHHU, PaTUKAbI,
norapu(Mbl ¥ TPUTOHOMETPUUYECKHIE (POPMYIIBI;

o IIPUMEHEHUE YPABHEHUIN U CUCTEM YPAaBHEHUH K PEILICHUIO 3a/1a4,
OTHCHIBAIOIIUX PEAIbHYIO CHUTYAIMIO B YKOHOMHUKE, HayKe, 00pa3oBaHuH,
KynbType T. YensOuHcka, UensOMHCKOM 001acTH B Y pajbCKOM PETHOHE,
WHTEPIPETUPOBATH MMOTYYECHHBIE PE3YIIbTAThI
Hrorosoe [ToBTOpEHME CUCTEMBI MATEMATUYECKUX 3HAHUM JIJISL:
MOBTOPEHHE 5
o MCIIOJIb30BaHUs B TOBCEIHEBHOM JKU3HH;
o MIPU U3YyYEHUH TUCHUIUINH, HEOOXOAUMBIX JIJISl TTOTYUCHUS
WH)KEHEPHBIX M TEXHUYECKUX CHEeMabHOCTEH.
I'eomerpus
Tema HPJ20O
Humuaap, OByaieHue CUCTEMON MaTEeMaTUYECKUX 3HAHUN U YMEHUN JJIA:
KOHYC, I1ap.

o MCIOJIb30BAaHUS B TOBCEHEBHOM KU3HMU;

®  [IpU U3YyYEHUU JAUCLUUIUINH, HEOOXOJUMBIX JIJIsl TIOJTyYEHUS
MHXEHEPHBIX U TEXHUYECKHUX CIEeIHaTbHOCTEH;

®  pelIeHHE 33724 C IPAKTHUYECKUM COJICP)KaHUEM, Ha MpUMepax
apXUTEKTYpHOU cpennl T. YensioumHcka, YensOnHckol o0actu u
YpajbCKOM peruoHe.

O0BEMBI TENI

OBnazieHue CUCTEMOI MaTEMAaTUYECKUX 3HAHUM U YMEHUHN IS

o UCIIOJIb30BAHUS B IIOBCEIHEBHOM KHU3HH;

®  [IpH U3YYCHUU TUCHUIUINH, HEOOXOANMBIX IS TTOTyIECHUS
WH)KCHEPHBIX M TEXHHYECKUX CHEeNUAIbHOCTEH;

e  peUIeHHe 3334 ¢ MPAKTUYECKUM COJICpKAaHUEM, Ha IMpuMepax
apXUTEeKTypHOU cpeabl T. YensiOuncka, YenssOunckoit odbnactu u
YpanbckoM permuoHe.

Bexkrops! B

IIPOCTPAHCTBE.

Meton
KOOpIWHAT B

IPOCTPAHCTBE.

JIBHKeHUS

OBnazieHue CUCTEMOI MaTEMAaTUYECKUX 3HAHUM U YMEHUHN IS

®1ICII0JIB30BaTh MIPU PEIICHUU CTEPEOMETPUUECKUX 3a1a4
MJIAHUMETPUIECKUE (DAKTHI U METOJIBI;
. HCTIOJIb30BAaHMS B MIOBCEAHEBHOM KM3HH;
. P U3YYCHUH TUCIUTUINH, HEOOXOAUMBIX TSI TIOTYICHHUS
WHXXEHEPHBIX U TEXHUYECKUX CIEeIHATIbHOCTEH;
° nccieaoBanne u coop naHHpX «I'eoMeTpus B mpodecCnoHaTbHOM
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00pa30BaHMM CPEJTHHUX M BBICIIHX MPO(ECCUOHATBHBIX YIPEHKICHUMN T.
YenaOuHCcKa»

3aKIIIOYHUTEIILHOE OBnazieHue CUCTEMOI MaTEMaTUYECKUX 3HAHUM U YMEHUHN IS

IOBTOPEHUE IIPU 5

o UCIOJIb30BAaHUS B IOBCEHEBHON KU3HH;

®  IIpU U3YYCHUM JUCLUIUIMH, HEOOXOAMMBIX AJIS MOIY4EHUS
MH)XEHEPHBIX M TEXHUYECKUX CIIELUAIbHOCTEIH;

e  yccrenoBaHME U cOOp TAaHHBIX MO TeMe «I eoMeTpusi B apXUTEKType
YpanbCKOro peruoHa»

MOJTOTOBKE K
HTOT'OBOM
aTTeCTalMU.
Penrenue 3anau

JIureparypa:

Cmamucmuyeckue cOOpHUKU:

- Kanengapp 3HaMeHaTeIbHBIX U TAaMATHBIX aaT: YensOunckas obmacte: (exeroaauk)/YOYHbD

- JluHaMHKa YHMCJICHHOCTH HACEJICHUS TOPOJCKMX OKPYrOB M MYHHIIBIIANBHBIX pPallOHOB
YensOunckoit obmactu: crar. ¢6. / denep. cimyxbda roc. cratuctuku, Teppurop. denep. ciryKObI
roc. cratuctuku, Tepputop. oprad denep. cinyx0bl cTaTUcTUKH 1O Yensn6. o0u.; peakor.: 10A
Hapenckux (mpen.) (ump.): - n16uHCcK,2007. — 52c.

- Odummanbueiii  caii  ®degepanbHOi  CIyX)Obl TOCYIapCcTBEHHOM cratucTuku.Pasmen —
oduIanbHas CTaTHCTHKA. Pexum JIOITyCKa:
http://chelstat.gksru/wps/wem/connekt/rosstat _ts/chelstat/ru/statistics/

DHyuxnoneouu

- Ypansckas ucTopudeckas SHIukIonenus /. pe. B.B. Anekcees.- Ekatepunoypr, 200.-640c.

- Uensiobunackas obnacte: sHnukionenus: B 7 T. Ilox pea. K.H.boukapes (u np.) — UenssOuHCK:
Kamennsrii mosic, 2008.

- Yensbunck: samukinoneans / coct. B.C. boxe, B.A.Yepnozemien. — Yensounck: KameHHBIH
nosic, 2001. — 1119 c.
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IIpuaoxenne 6

Konuenuus pa3zButus MateMaTu4eckoro oopazosanus Poccuiickoii ®enepanun

Martemaruka 3aHHMaeT 0co0O€ MECTO B HayKe, KyJbType W OOILECTBEHHOM >XKHU3HH,
SIBJISISICH OJTHOM M3 Ba)KHEHIIUX COCTABJISIONIMX MHPOBOIO HAyYHO-TEXHMUYECKOTO IMporpecca.
W3ydyeHne MaTeMaTHKH UIpaeT CHUCTEeMOOOpa3yiollyl0 pojb B 00pa3oBaHUU, pa3BUBas
MO3HABATENIbHBIE CIIOCOOHOCTH YENIOBEKa, B TOM YHUCIIE K JIOTUYECKOMY MBIIIJICHHUIO, BIUSS Ha
npenojaBaHue Ipyrux AUcUUILIMH. KauecTBeHHOE MaTeMaTudyeckoe oOpa3oBaHre HEOOXOIUMO
KaXJIOMY JJIsl €r0 YCHEIIHOM JKU3HU B COBPEMEHHOM o0IecTBe. Ycmex Hameil crpansl B XXI
BeKke, O()PEeKTUBHOCTb HCMOIB30BAHUS MPHUPOJHBIX PECYpCOB, pa3BUTHE HIKOHOMUKH,
00OpOHOCTIOCOOHOCTh, ~ CO3JJaHHE  COBPEMEHHBIX  TEXHOJOTMHA  3aBHCAT OT  ypPOBHSA
MaTeMaTUYeCKOl HayKH, MaTeMaTU4YecKoro oOpa3oBaHUS M MaTeMaTHYeCKOW TIpPaMOTHOCTHU
BCEro HacelieHus, OT 3(PPEKTUBHOTO HCIONH30BAHMS COBPEMEHHBIX MATEMAaTUYECKUX METOOB.
be3 BBICOKOTO YpOBHSI ~MaTeMaTH4YeCKOro 00pa3oBaHUs HEBO3MOXKHBI  BBINIOJIHEHUE
MOCTaBJICHHOM 3a/layu MO CO3/IaHUI0 MHHOBAIIMOHHOW 3KOHOMMKH, pean3alus J0JITOCPOUYHBIX
Lenen 1 3aa4 COUAIbHO-3KOHOMUYECKOr0 pa3BuTusa Poccuiickoin denepannn, MOJIEpHU3ALINS
25 MUIH. BBICOKOIIPOM3BOAMUTENBHBIX pabounx MecT k 2020 roxy. Pa3Buthkie cTpaHbl U CTPaHBI,
COBEpUIAIOINE B HACTOSIEE BpeMs TEXHOJOTHYECKHH pBIBOK, BKJIAJBIBAIOT CYILECTBEHHBIC
pecypchl B pa3BUTHE MaTEeMAaTHKH W MaTeMaTH4eckoro oOpasoBaHus. Poccus wumeer
3HAYUTEILHBIN OMBIT B MAaTEMaTHYECKOM OOpa30BaHWU M HayKe, HaKOTUIeHHBIA B 1950 - 1980
rogax. @opcupoBaHHOE Pa3BUTHE MATEMATUYECKOTO OOpa30BaHUs M HAyKH, 00ecrednBaroIiee
IPOPHIB B TAKMX €MKHUX CTPAaTerMYeCKUX HaIPaBJICHUAX, KaK MH(OPMALMOHHBIE TEXHOJOTHH,
MOJICJIMPOBAHUE B MAIIMHOCTPOCHUH, SHEPIETUKE U 3KOHOMHUKE, MPOTHO3UPOBAHUE MTPUPOTHBIX
U TEXHOTEHHBIX KaTacTpod, OuomenuiHa, OyaeT crocoOCTBOBATh YIYUIICHHIO MOJOXKEHUS U
noBbiIeHUI0 Tpectuxka Poccum B mupe. Cucrema MareMaTHyeckoro oOpa3oOBaHUA,
cioxuBlIasgcs B Poccuu, sBisieTcss mpsAMOW HacleqHMIEH coBEeTCKOHM cuctembl. Heobxommumo
COXpaHWUThb €€ JOCTOMHCTBA U IMPEOJO0JIeTh Cepbe3Hble HeAocTaTKu. lloBbllieHHE YpOBHS
MaTeMaTHYeCKOl 0Opa3oBaHHOCTH cjaenaeT Ooyiee TMOJHOIECHHOW KH3Hb POCCHUSH B
COBPEMEHHOM O00IIIeCTBE, 00ECTIEUNT MOTPEOHOCTH B KBAUTH(PHUIIMPOBAHHBIX CICIIHAIMCTAX IS
HAaYKOEMKOI'0 U BBICOKOTEXHOJIOTMYHOT'O ITPOU3BOCTBA.

Iens Hacrosmieit Konnenuuu - BRIBECTH POCCHICKOE MaTeMaTHYeCKoe 00pa3oBaHUE Ha
JUIMpYIOLIEe MOJIoKEHHEe B Mupe. Marematuka B Poccum [OMKHA CTaTh NEPENOBOM U
MPUBJIEKATEILHOM 00JIACTHIO 3HAHUSA U JESATENbHOCTH, MOJIyueHHE MaTeMaTHUYeCKUX 3HAHUH -
OCO3HAaHHBIM U BHYTPEHHE MOTHUBUPOBAHHBIM IMpoIecCOM. V3ydeHwe U mNpenojgaBaHue
MaTeMaTUKH, C OJHOW CTOPOHBI, OOECIEeYMBAIOT TOTOBHOCTh Y4YalIUXCS K MPUMEHEHUIO
MaTEeMAaTHKU B APYTUX O0JACTAX, C IPYrOi CTOPOHBI, HIMEIOT CHCTEMOOOPA3YIOIMYI0 (QYHKITHIO,
CYLIECTBEHHO BIMSIOT Ha HHTEJUIEKTYalIbHYI0O TOTOBHOCTh IIKOJIBHHUKOB U CTYACHTOB K
0o0ydYeHHI0, a TaK)Ke Ha COJEp)KAHUE M MPEIOoJaBaHue IPYTHX MPEIMETOB. 3adadyaMu Pa3BUTHUS
MaTreMaTthdeckoro oOpa3zoBanusi B Poccuiickoit @Dexepanum SABISIOTCS:  MOJCPHU3AIUS
CONlepKaHUsl YYeOHBIX TPOrpaMM MaTeMaTHYECKOTO OOpa3oBaHMs Ha BCEX YPOBHAX (C
obecrieueHreM X MPEEMCTBEHHOCTH ) UCXO/IsI U3 TIOTPEOHOCTEH 00YyJaronuXcsi U MOTPEeOHOCTEH
oOmiecTBa BO BCeoOIIel MaTeMaTUYECKOM IPaMOTHOCTH, B CIICIUAIMCTAX PA3IMYHOTO Mpoduis
U YpOBHS MaTeMaTHYeCKON MOJTOTOBKH, B BBICOKMX JIOCTIKEHUSX HAyKH W MPAKTUKU;
oOecrieyeHne OTCYTCTBHsSI TpoOeIoB B 0a30BbIX 3HAHMAX U1 KaXJIOro OO0ydYarolerocsd,
dbopMUpOBaHNE Y yYaCTHUKOB 0Opa30BaTEIbHBIX OTHOLIEHUN YCTaHOBKH "HET HECHOCOOHBIX K
MaTeMaTHKe JeTei", obecreueHue yBepeHHOCTH B UeCTHOM M aJIEKBaTHOM 3a7auaM 00pazoBaHus
roCyIapCTBEHHOW HWTOTOBOW  aTTeCTAllUM, MPEJOCTAaBICHUE YUYHUTENISIM HHCTPYMEHTOB
JUAarHOCTUKKM (B TOM YHCIIE AaBTOMAaTU3UPOBAHHON) U MPEOAOJEHUS HHAUBUIYATbHBIX
TPyIHOCTEH; oOecrieueHne HaaU4usd  OOIICAOCTYMHBIX  MH(MOPMAIMOHHBIX  PECYpPCOB,
HEOOXOMUMBIX JJIsl pealu3ali Y4eOHBIX MPOrpaMM MaTeMAaTUYECKOTO OOpa3OBaHUS, B TOM
yHclie B 3JIEKTPOHHOM (opMaTe, UHCTPYMEHTOB J[EATEIbHOCTH OOy4aloUuIMXcs W IIe1aroros,
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PUMEHEHHE COBPEMEHHBIX TEXHOJOTHI 00pa30BaTENBbHOIO MpOIecca; MOBBIIEHUE KauecTBa
paboThI MpenoaBaTeNield MaTeMaTUKH (OT MEAArorHYecKuX pabOTHUKOB 00111e00pa30BaTEIbHBIX
OpraHM3alii /10 Hay4yHO-MEAarornyeckux pabOTHUKOB 00pa30BaTENbHBIX OpraHu3alui
BBICIIIEr0 00pa3oBaHUsl), YCUICHHE MEXaHU3MOB UX MAaTEPHAIILHON M COLMATBHON MOMIEPIKKH,
obecrieueHne WM BO3MOXKHOCTH OOpamiaThCs K Jy4IIMM 00pasiaM POCCHHCKOTO WU MHPOBOTO
MaTEeMaTHYECKOTO 00pa3oBaHUs, JOCTIKCHUSM IMEJarorMueckKoil HAyKH H COBPEMEHHBIM
00pa3oBaTeNbHbIM TEXHOJOTHSIM, CO3JaHUE U peau3alys UMU COOCTBEHHBIX IEIaroruyecKux
MOIXOJOB M AaBTOPCKUX MPOTpaMM; TMOJACPKKA JHIESPOB MaTeMaTHYECKOro 00pazoBaHUs
(opranuzanuii ¥ OTAENbHBIX MEarOroB U YYEHBIX, a TAKXKe CTPYKTYpP, (POPMUPYIOMIUXCS BOKPYT
JUICPOB), BBISIBICHUE HOBBIX AKTHBHBIX JIHJEPOB; OOEcCreueHUuE OOYYaAIOIIUMCS, WMEIOIIUM
BBICOKYI0O MOTHBAIIMIO U TPOSIBISIIOIIMM BBIJAIONIMECS MaTeMaTHYeCKUue CIOCOOHOCTH, BCEX
YCIIOBUH ISl Pa3BUTHSI M MPUMEHEHHUS ITUX CIIOCOOHOCTEH; MOMyNsSpH3aIis MaTeMaTHIECKUX
3HaHUU U MaTeMaTU4YecKoro 0Opa3oBaHus.

Matematuueckoe 00pazoBaHUE [OJDKHO: MPEIOCTABISATh KaXIOMY OOydYaromeMycs
BO3MOXXHOCTh JOCTH)KCHUS YPOBHSI MaTeMaTHYECKHX 3HAHUN, HEOOXOJUMOro JUIsl JajbHeimen
YCIENHOW KU3HU B OOIIECTBE; OO0ECIeUnBaTh KaXJA0ro OOy4aromierocs pa3BHUBAOIIEH
MHTEJJICKTYaJIbHOM JIeSITeIbHOCThIO Ha JOCTYITHOM YPOBHE, HCIOJb3Ys MPUCYIIYI0O MaTeMaTHKe
KpacoTy U YBJEKATEIbHOCTh; OOECIEUYMBATh HEOOXOAMMOE CTPAHE YHCIO BBIMTYCKHUKOB,
MaTeMaTuyeckas MOJArOTOBKA KOTOPBIX JOCTaTOYHA JUIsl MPOJOJDKEHHs o00pa3oBaHHsA B
pPa3IMYHBIX HAMPABICHUSAX W JUISI TPAKTHYECKON JeATENbHOCTH, BKIIOYAs TIPEIO/IaBaHUE
MaTeMaTUKH, MaTeMaTH4YeCcKhe HCCaeoBaHus, paboTy B cepe MHOOPMALMOHHBIX TEXHOIOTUMN
u 1p. B ocHoBHOM oOmiemM u cpemHeM oOmieM oOpa3oBaHHM HEOOXOIUMO MPEIyCMOTPETh
MOJATOTOBKY O0yYaromMxcs B COOTBETCTBHHM C UX 3allpOCaMU K YpPOBHIO MOJATOTOBKU B cdepe
MaTeMaTH4ecKoro oopa3zoBanusi. Heo0X0quMo MpeoCTaBUTh KAKIAOMY ydalleMycsl He3aBHCHMO
OT MECTa U YCIOBHUI MpPOXKUBAHHSI BO3MOKHOCTb JTIOCTH)KEHHUS COOTBETCTBUS JTHOOOTO YpOBHS
MOJATOTOBKHA C yYETOM €Tr0 WHIUBUAYAIBHBIX MOTPEOHOCTEH W crmocoOHocTel. Bo3moxHOCTH
JOCTHKEHHUSI HEOOXOAMMOI0 YPOBHSI MaTEMaTHUYECKOro 00pa30BaHUs JOJDKHA MOAEPKUBATHCS
WHANBUAyalIU3aued 00ydeHus, UCTIOIb30BaHUEM JIJIEKTPOHHOTO OOyUYEHUS U TUCTAHIIMOHHBIX
00pa30BaTeNbHbIX TEXHOJOTH. BO3MOXHOCTH NOCTHIKEHHS BBICOKOTO YPOBHSI MOJTOTOBKHU
JOJKHA OBITh OOecrieyeHa Pa3BUTHEM CHUCTEMbI CIICIHATN3UPOBAHHBIX 00I11e00pa30BaTEIbHBIX
OpraHM3aIyil U crieluaIu3uPOBAHHBIX KJIACCOB, CUCTEMBI JOMOJHUTEIBHOrO 00pa3oBaHus AeTei
B 00JaCTM MaTeMaTHKH, CHUCTEMbl MAaT€MaTU4YeCKUX COPEBHOBAHMN (omuUMMUAA U Jp.).
COOTBETCTBYIONINE TPOrPAaMMBbl  MOTYT PEaM30BBIBATBCS W OpPraHU3aIUSIMU  BBHICIIIETO
o0Opa3oBaHus (B TOM YHCIIE€ B paMKaX CYHIECTBYIOIIMX M CO3JaBAaEMbIX CIIELHATN3UPOBAHHBIX
yueOHO-HAyYHBIX IICHTPOB YHHBEPCHUTETOB, a TaKKe CETeBBIX (QopM  peanusanuu
00pasoBaTenbHBIX Tporpamm). JlocTuxeHne Kakoro-1ubo U3 ypOBHEHW MOJATOTOBKH HE JOJHKHO
NPEMSITCTBOBATh WHAMBHIyaTW3allud OOYUEHHUs W 3aKphIBaTh BO3MOXHOCTH TIPOJIOJKEHUS
oOpazoBaHusi Ha Oojiee BBICOKOM ypOBHE WM U3MeHEHHsS mnpoduisi. Heobxomumo
CTUMYJIUPOBATh WHAWBHUIYaTbHBIA MOAXO0 W WHANBUAYAIbHBIE POPMBI PaOOTHI C OTCTAOIIUMHU
00ydJaronMucs, TMPEXKIE BCEr0 MPHUBJICKAas TEAaroroB ¢ OOJBIIUM ONBITOM PalOTHI.
CoBepIlIeHCTBOBAaHUE COJICPKAHUS MAaTEMAaTHYECKOTO 0Opa3oBaHUs JOJDKHO 00eCreunBaThcs B
MEPBYIO OYEpellb 3a CUET OMepekKarollel MOArOTOBKY U AOMOJIHUTEIBHOTO MPOPECCHOHATBHOTO
o0pa3oBaHUsl TMeENaroroB Ha 0a3e JHMIEPCKUX MPAKTUK MaTeMaTHYeCKOro oOpa3oBaHMA,
chopMupoBaBIIMXCsI B 00111€00pa30BaTEIbHBIX OPTaHU3AIINSIX.

Peanuzanus nHacrosimeld KoHmenmuu oOeCneduT HOBBIM YpOBEHb MAaTEMaTHYECKOTO
o0pa3oBaHUs, YTO YJIYUILIUT MpEnojiaBaHue APYTUX MPEAMETOB U YCKOPUT Pa3BUTUE HE TOJIHKO
MaTEeMAaTHKH, HO ¥ JPYruX HAyK M TEXHOJOTWA. ODTO MO3BOIUT Poccuu MOCTUTHYTH
CTpaTeruyeckoil Lenu M 3aHATh JUIUPYIOIIee MOJOKEHHE B MHUPOBOW HayKe, TEXHOJOTUHU U
skoHOMHKe. Peammzanus Hacrosimedt Konmenmuum Oyner crnocoOCTBOBaTh pa3zpaboTke U
anmpoOaluu MEXaHU3MOB Pa3BUTHSI 00Pa30BaHUs, TPUMEHUMBIX B IPYTUX 00JIACTSX.
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Ipunoxenne 7
OneHOYHBIH MaTepuaJ VI NPOBeJIeHUs IPOMEKYTOYHOH aTTecTanuu (1eMOBepPCH)

10 kaace

Yacme 1

1. ITo TapudurOoMy TuTany «IIpocTo Kak AeHBY» KOMIAHUS COTOBOM CBSI3W KK/IbIM BEYep CHUMAET
co cuéra aboneHrta 16 py6. Ecnu Ha cuery ocranock MeHbIe 16 py0., To Ha cienyromee yTpo
HOMED OJOKUPYIOT 10 monofiHeHus cuéta. Ceronus yrpoM y JIusel Ha cuety Obu10 300 pyo.
CxonpKo 1HEH (BKIIOYasi CETOIHAILIHUI) OHA CMOXKET 0JIb30BaThCs TEIe(POHOM, HE MOTIOTHSIS
cuér?

2.®nakon mammyHs ctout 160 pyoneit. Kakoe HanOosmbiee 9ucio (aakoHOB MOXKHO KYITUTh Ha
1000 pyOmeii BO BpeMsi pacIipoiaXKu, KOT1a CKUIKa
cocrasiser 25% ? [t

0

-

P .

ks i = A

-t

3. Ha pucynke uzo0paxen rpapuk ocagxos B Kamununrpaze ¢ 4 mo 10 ¢pespans 1974 r. Ha ocu
abcLuce OTKIIABIBAIOTCS THU, HA OCH OpPJIMHAT — OCaJKH B MM. OIpeesuTe 1o pucyHkKy,
CKOJIBKO THEH M3 JTaHHOT'O MEepH0/ia BhINAAaio oT 2 10 8 MM OCaJKOB.

4. utepHer-npoBaiiep (KOMIaHMs, OKa3bIBAOIIasl YCIYTH MO MOAKIIOYEHHIO K ceTH MHTep-
HET) IpeaaraeT Tpu TapuHBIX MJIaHa.

Tapudublii njan | AGOHeHTCKAas MJjarTa ILnaTa 3a Tpajguk

[Tnan «0» Her 2,5 py6.3a 1 MO

[Tnan «500» 550 py6. 3a 500 M6 Tpacduka B mecsi |2 pyd. 3a 1 M6 ceepx 500 M6
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[Tnanr «800» 700 py6. 3a 800 M6 Tpaduka B mecsi | 1,5 py06. 3a 1 M6 cBepx 800 M6

[Tonp3oBaTens mpeanonaraet, yTo ero Tpapuk cocraBut 600 M6 B Mecal U, UCXOJS U3 ITOTO,
BbIOMpaeT HambOosee nemeBblil TapudHbii wiad. CKoabKo pyOJsiel 3amiaTUT MOJIb30BaTENb 32
MECHIII, €CIIH eTro Tpaduk aeicTBUTENBbHO OyaeT paBeH 600 M6?

5. Ha xneruaroii Oymare c kjeTkamu pasmepom 1
cM ¥ 1 cM H300pakeH TPEYroJIbHUK (CM. PHUCYHOK).
Haiinure ero mioniagps B KBaApaTHBIX CAHTUMETPAX.

6.Ha »x3ameH BeiHECEHO 60 BonpocoB, AHApel He Belyuni 3 u3 HuXx. Haligure BeposiTHOCTh
TOT'0, YTO €MY ITONAIETCsl BEIyUEHHBIN BOMPOC.

7. Haitnure kopeHb ypaBHeHus:x © — 15x + 56 = 0. Ecnm ypaBHeHHe HMeeT Gonee 0HOTo

KOpH$, YKaXKUTE MEHBIINMI U3 HUX.

. B 3 o o
8.Haiiure KOpHH ypaBHEHHS: cOs—— = =B oTBeTe 3anuInuTe HAUGOIBIINA OTPHUIIATENBHBII

KOpPEHB.

9. B tpeyronbnauke AEC yron C paseH 90°, sind = % Haitgure casA.

10.MarepuanbHas TOUKA JBHKETCS TPAMOJIMHENHO 110 3aKoHy x(t) = 6t — 48t + 17(rme x —

paccTosiHuE OT TOYKH OTCUETa B METpax, ¢ — BPEeMs B CEKYHaxX, H3MEPEHHOE C HadaJa JIBHKe-
Hus). Haligure ee ckopocTh (B M/C) B MOMEHT BpeMeHu ¢ = 9 c.

o 122in11" coz11”
11. Haiinute 3HaY€HUE BBIPAKEHUS] ————————

4ol

sin 2

y 1 3
12. Haitnre tga, ccm cosa = —ua € (= ;2m).
W “

13.3aka3 na 110 neraneii nepsblif pabouuii BeImoHseT Ha 1 yac OpicTpee, yeM BTOpoil. CKOIBKO
JeTanel B ac JelaeT BTOpOoil paboumii, €ClIi U3BECTHO, YTO MEPBBIN 3a Yac Jienaer Ha 1 gerans
6osnbiie?

14.I1pu Temneparype 0°C pensc umeer amuny 1, = 10Mm. IIpu Bo3pacTanuu TemMiepaTyphl mpo-
HCXOJHUT TEIJIOBOE PAaCLIMPEHUE PEIbCa, U €r0 JJINHA, BRIPAKECHHAS B METPaX, MEHAETCs 110 3a-
kony L(t%) = I,(1+ a - tYrne @ = 1,2+ 107°( °C)— koo pHUUHEHT TEIIOBOro paciIupe-
nus,t? — temmepartypa (B rpagycax Llenscus). Ilpu kakoii TemrepaType pejibe yIATHHATCS Ha

3 mM? OtBeT BoIpa3ute B rpanycax Llenbcust.
Yacms 2

15.a) Pemure ypaBHeHue sin2x = sin (; + x).
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o T =
0) HaiimuTe Bce KOPHH 3TOTO YpaBHEHUs, IPUHAICKAIIUE OTPE3KY [—T, — —].

-
=

coslx+sing

16. Pemure ypaBHeHUE =0.

. T
lzimf{x——
4)

11 kaace
IIpoduabHbIi YpOBEHD

Yacre 1

1. Ilpusepamu ropoAckoi OJIMMIIMAbI IO MATEMATHKE CTANIO0 48 yUEHHUKOB, YTO COCTAaBUIIO
12% ot umncna yuacTHUKOB. CKOJIBKO YEJIOBEK y4acTBOBAJIO B OJUMIIHUaae?

2. Ha pucyHke >KMpHBIMHM TOUYKaMH IT0Ka3aHO CYyTOUYHOE KOJINYECTBO OCAJKOB, BhINAJaBIINX
B ¢ 7 mo 22 Hos6pst 2019 rona. I1o ropu3oHTaM yKa3bIBAIOTCS YUCIa MECSIA, IO
BEPTHUKAIN — KOJIMYECTBO OCAJIKOB, BHIMABIINX B COOTBETCTBYIOIIUHN JCHb, B
MUJUTUMETpax. J{J1s HarsIAHOCTH KUPHBIE TOYKU Ha PUCYHKE COEMHEHBI INHUEH.
Onpenenure Mo pUuCyHKY, CKOJIBKO THEW U3 JAHHOTO MEPUO/Ia BhIMagano MeHee 3
MUJUTUMETPOB OCAIKOB.

..

i

55 i 1

! L {1

anar

2 \ \ f \
]_II:I \. ]‘l l\ f

'= /

708 9 10 Ll 1z 13 L4 1% 16 17 1% 19 20 12

3. HaiinuTe miomans pomOa, n300pakeHHOTO Ha KJIETYaTol Oymare ¢ pa3MepoM KJIeTKH |
cMm X 1 cM (cM. puc.). OTBeT naiiTe B KBapaTHBIX CAHTUMETPAX.

7

Y

Tem

4. Ha sk3ameH BbeiHeceHO 60 BonpocoB, AHJpel He Belyuni 3 u3 Hux. Haiiaure
BCPOATHOCTH TOT'O, UTO CMY MOMAACTCA BBIy‘-IﬁHHBIfI BOIIpOC.

5. Haiiagure kopeHb ypaBHeHHS log: (7 — x) = —2

T

6. B tpeyronbauke AEC yron € = 90°%, AC = 24, BEC = 7. Haiioure sind
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7. Ha pucynke u3o0paxeH rpapuk Ipou3BOJHON GYHKIUH f(Xx), OTpeieIeHHON Ha
unTepBane (—11; 11). Haligure koamuecTBO TO4eK SKcTpeMyMma (DYHKIUHU f(X) HAa OTpE3Ke
[—10; 10].

N

8. PebOpa mpsaMoyrosibHOTO MapasuIeeNnuIeia, BEIXOAITNE U3 OAHOW BEPITUHBI, PaBHHI 1, 2,
3. Haiinure ero miomap HOBEPXHOCTH.

9. Haiinure 3nayenue Belpaxenus (log,16) - (log,36)

10. ABTOMOOUIIB, ABMXKYILUIICS B HAYAIbHBIM MOMEHT BPEMEHU CO CKOPOCThIO vy = 20 M/c,

HAYaJl TOPMOYKCHHUE C [IOCTOSHHBIM YCKOPEHHEM @ = 5 M/c’. 3a t — CeKyHI [0CIIe Hadana
z
s ot
TOPMOYKEHHS OH MPOWEN MyTh § = vt —— (M). Onpenennte Bpems, MPOIIEIIIEE OT

MOMEHTAa Havaja TOPMOXKEHHUS, €CITH U3BECTHO, YTO 32 3TO BpeMsl aBTOMOOMIIb ITpoexall
30 metpoB. OTBET BbIPA3UTE B CEKYHAX.

11. IepBeiit Hacoc HamonHsAET O6ak 3a 20 MUHYT, BTOpoit — 3a 30 MUHYT, a TpeTHii — 3a |
gac. 3a CKOJTbKO MUHYT HAMOJIHAT O0ak TpHu Hacoca, paboTast OqHOBpEMEHHO?

12. Haiigure Touky Makcumyma QyHKIMU ¥ = x° + 2x* +x + 3

1, . 9 ,
13. a) Pemite ypaBHeHHE:~ sin2x + sin”x — Sinx = cosX

0) Haiinure Bce KOpHM 3TOTO ypaBHEHMS, PUHATICKAIIIAEC
IPOMEXYTKY [—2?:; — ;]

14. Pemnite HepaBencTBo: 11%%1 + 3. 117% < 34,
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ba3oBblil ypoBeHb

.4

5.8-53

1. Haiigure 3HaueHuE BbIpAXKEHUS

2. Haiimure 3HaueHne Bepaxkerns (2 - 10%) - (1,1- 107%)

3. 27 BBITYCKHHKOB IITKOJIbI COOUPAIOTCS] YIUTHCS B TEXHUYECKHUX By3ax. OHU COCTABIISIIOT
30% ot uncna BeITYCKHUKOB. CKOJIBKO B IIKOJIE BBIITYCKHUKOB?

4. TlepeBectu Temneparypy u3 mkaibl Llenscus B mkany @apeHreiita mo3Boiser Gopmy-
na F =1,8C + 32rne € — rpanycsl Llenscust, F — rpaaycel @apenreiita. Kakas tem-

neparypa no mkane Lenscus cootBerctyer 179° no mxane ®apenreiita? OTseT

OKPYTJIUTE JI0 ACCATHIX.

5. Haiigure 3HaueHue BoIpaxkeHud log, 49

6. Ha aBTo3anpaBke kimeHT otaan kaccupy 1000 pyoseii u 3ammn B 6ak 28 TuTpoB OeH3MHA
o rieHe 28 py6. 50 xom.3a mutp. CKONBKO pyOJiel cjauu OH JOJDKEH MOIYIUTh y
Kaccupa?

7. Haitmure kopens ypaBHenus log: (5 — x) = log.9

8. Kaxoit HaumeHbIH# yrou (B rpaaycax) 00pa3yroT MUHYTHAs M 4acoBasi CTPEJIKU YacoOB B
16:00 ?

AT
/10 2%
|9 w3
L8 /
M T 5

)

| &

9. VYcTaHOBHUTE COOTBETCTBHE MEX]Y BEIUUYMHAMU U UX BO3MOKHBIMM 3HAYEHUSIMH: K KaXkK-
JIOMY BJIEMEHTY MEpPBOrO CTOJIOIA MOAOEpUTE COOTBETCTBYIOIIUM 3JIEMEHT M3 BTOPOTO

cronodna.
BEJIMUMHBI BO3MOXHbBIE 3BHAYEHU A
A) 06BéM Bozbl B 03epe baiikan )1n
b) 06bém makera kedupa 2) 23 615,39 km’
B) 00Bém Gacceiina 3) 72 n
I') 06béMm stmuka a1t PpyKTOB 4) 600 m°

3anummre B OTBET LU PHI, PACTIONIOKUB X B TIOPSIJIKE, COOTBETCTBYIOLIEM OyKBaM:

A B B r
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10. Ha ueMnuonare 1o npeKKaM B BOAY BBICTYNAIOT 25 CIOPTCMEHOB, CPEIN HUX 8

npbiryHoB U3 Poccun u 9 npeiryHos u3 Ilaparsas. [lopsiok BeICTYIUIEHHH onpenesnsercs
xepebbéBKoi. Haliiure BepoOsITHOCTH TOTO, UTO MIECTHIM OY/ET BHICTYNATh NMPBITYH U3
[Taparsas.

11. Ha pucyHke >KUpHBIMU TOYKAMHU MTOKA3aHO CYTOYHOE KOJIMYECTBO OCAJAKOB, BHITTAAABIINX

B Tomcke ¢ 8 o 24 suBaps 2005 roga. ITo ropu3oHTaIM YKa3bIBAKOTCS YKUCIIa MECSLIA, 110
BEPTHUKAIN — KOJIMYECTBO OCA/IKOB, BHIMABIINX B COOTBETCTBYIOIIUH JCHb, B
MuuMMeTpax. I HarisiAHOCTH KUPHBIE TOYKU HA PUCYHKE COCIUHEHBI JIMHUEH.
Omnpeznenute Mo PUCYHKY, CKOJIBKO JJHEW BBINaaano 0osiee 2 MIJIJTUMETPOB OCAIKOB.

40
35
3o\ |
2.5 \ | l'
¥ F ‘.
L3 |

L0

|
0s \ ;” \.f \
Di{l } \ \._.

B 9 1011 1213141516 17 18 1920 21 22 23 24

Tl

12. B nepBom GaHke ouH (QYHT CTEPIMHTOB MOKHO KYNUTH 3a 47,4 py0ms. Bo BTopoM

6anke 30 pynToB — 3a 1446 pyoneil. B Tperbem Oanke 12 GpyHTOB cTosT 561 pyOIb.
Kakyto HauMensbIIyIo cymmy (B pyOuisx) npujaercs 3amiaatuth 3a 10 GyHTOB cTepauHron?

13. JIBa pebpa npsMOyroJIbHOTO MapalielenuIie/1a, BBIXOISAIINE U3 OJHON BEPIINHBI, PABHBI

2, 3. O6bem mapasutenenurnena pasex 36. Halimure ero quaroHars.

14. Ha nuarpamme n300pax€H CpeTHEMECSYHBIA Kypc €Bpo B mepuo ¢ okTsaops 2013 roma

Lh
[

50 -

o ceHts0pb 2014 roma. [1o ropu3oHTAIN YKa3BIBAIOTCS MECSAIl U TOJI, TI0O BEPTUKAIA —
KypC €BpO B PYyOJIsIX.

Eww wirraw oy w v owwaow g

OKT HOA JeK AHE (peB Map anp Mai HIOH MK apr’ ¢eH

2013 2014
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[MEPUO/JbI BPEMEHU XAPAKTEPUCTHUKU KYPCA EBPO
A) okts16ps—aexadbps 2013r. 1) comepkut MecsI] ¢ HAanOOIBIINM KYPCOM €BPO
b) suBapp—Mmapt 2014r. 3a nmepuoy ¢ oktsi6ps 2013 roga mo centsops 2014
B) anpens—utons 2014r. roga
I') nronb—centsiopn 2014. 2) COIEP)KUT MECSI] C HANMEHBIIIMM KYPCOM €BPO
3a niepuoy ¢ okTsa0pst 2013 rona mo cents6ps 2014
roja

3) cpeaHeMeECSYHbIN KypeC €BpO Iajajl BCE MeCs-
1Bl TIepHoaa

4) B mocnegHUM Mecsl Nepruoia CpeaHUN Kype
eBpo Obu1 Ooutbiie 48 pybneit u menbie 50 pyonei
3a 1 eBpo

B tabnure mox kakmoi OYKBOM YKaXKMTE COOTBETCTBYIOIIUA HOMED.

3anummure B OTBET LU(PHI, PACTIONIOKUB X B TIOPSIJIKE, COOTBETCTBYIOLIEM OyKBaM:

A b B r

15. B tpeyronsauKeABC yrom € = 90°%, BC =4, tgA = 0,5. Haiigure AC

16. Ha xoopAMHATHOM NPSAMOM OTMEUEHBI YUCIIA X U ¥

Pacrnionoxkurte yncna B mopsiike yObIBaHUS:

1 x 2) Ix| 3)y Yy ==l

17. B dupme N paboraroT 60 yenoBek, u3 HuX S50 4eIOBEK 3HAOT aHTJIMUCKUH S3bIK, a 15 de-
7oBeK — (paHiry3ckuii. Beioepure yTBEpKACHHS, KOTOPBIE CISAYIOT U3 NMPUBEIEHHBIX
naHHbIX. B pupme N

1) ecu yenmoBek 3HaeT (PaHITy3CKHUI S3BIK, TO OH 3HACT M AHTJTUHCKHMA
2) X0Ts1 OBl TPH YeJIOBEKa 3HAIOT 00a S3bIKa
3) He GombIie 15 YemoBeK 3HAIOT IBa MHOCTPAHHBIX S3bIKA
4) HeT HU OJJHOTO YeNIOBEKa, 3HAIOIIETO U AHTIMIUCKUH, U (PPAHITY3CKHU SI3BIKU

B otBere 3anmummTe HOMepa BHIOpAaHHBIX YTBEp:KIEHHUH 0e3 mpoOeroB, 3alsThIX U APYTHX H0-
IIOJIHUTEIIbHBIX CUMBOJIOB.



