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PABOYASA ITPOI'PAMMA

Ilo MATEMATHUKE

YpoBenb o0pa3oBaHus (KJjacc): cpeanee odiiee oopazoBanue, 10-11kmacc

KoaundyecrBo 4yacoB: 408uacoB, (4 yaca B Hememro aireopa, 2 yaca B HEIEITIO

rCOMETPHA )

Yuurean: Mupon Mpraa BuktopoBHa, VUUTENE MATEMATUKH

IIporpaMmma pa3padoTaHa B COOTBETCTBHM ¢ DedepaibHbiM 20CYO0apCmeeHHbIM
00pazosamenvbHuIM CMAHOAPMOM OCHOBHO20 00Uie20 00PA308aHUS

C yuemom padouux npospamm no yieonomy npeomemy «Mamemamurxa» noo peo.
T.A bypmucmposoii, bazoswiii u yenyoneunsiii yposuu - M.: Ilpoceewenue, 2018

Il1aHupoBaHHe COCTABJIEHO HA OCHOBe pabouell npozpammvl Mupon H.B.,
VMEEPAHCOEHHOU nedazo2uyeckum cogemom, npomoxon Nel om 31.08.2021z.

¢ yuetom YMK: Maremaruka: anrebpa u Hayajga MaTeMaTUYECKOTO aHaJIN3a,
reOMETPHUSL.

Anzeopa u nauana mamemamuueckozo ananuza. Yueonuk. 10-11 kmaccsl.
bazoBwiit u yriyonennsiii ypouau / [1I.A. Anumos, FO.M. Konsrun, M.B. Tkauésa
u 1p. — M.: [Ipoceemienue, 2018.

I'eomempusa. Yueonuk.10-11 xmaccel. (ba3oBeiii u yriyonennsiii yposuu) / JI.C.
AranacsH, B.®. byry3os, C.b. Kagomues u np. — M.: [Ipocsemenne, 2018.
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HOACHUTEJBHASA 3AIIMCKA

PabGouas mporpamMmma mno MartemaTuke g oOydarommuxcs 10-11 kmaccos
pa3paborana Ha ocHOBe DeepaabHOTO TOCYAAPCTBEHHOIO 00pa30BaTEIHLHOTO
CTaHJapTa cpeaHero oOmero oOpa3oBaHMs C YYETOM COBPEMEHHBIX MHPOBBIX
TpeOOBaHMM, MPEABIBISIEMBIX K MaTeMaTHYECKOMY OOpa30BaHUIO, U TpaaulUl
POCCUHCKOTO 00pa30BaHMsl, KOTOpbIE OOECIEUMBAIOT OBJIAJCHUE KIHOUYEBBIMU
KOMIIETEHIIUSIMU, COCTABIISIIOIIMMU OCHOBY ISl HEMPEPHIBHOTO OOpa3oBaHUS U
CaMOpa3BUTHUSA, a TaKXKe IEJIOCTHOCTh OOMIEKYIbTYPHOTO, JHYHOCTHOTO U
MO3HABATEIILHOTO Pa3BUTHS OoOydarommxcs. B pabodeil mporpaMme y9TeHBI HICH U
nosioxkeHus: Konuenuuu pa3sBUTHsS MareMaThdeckoro odpasoBaHus B Poccuiickoit
®enepanuu. [Iporpamma cocraBinena ¢ yaerom YMK: Maremartuka: anrebpa u
Hayajga MaTeMaTH4YEeCKOr0 aHAJIN3a, TEOMETPHSI.

Aneebpa u nauana mamemamuuecxoco ananuza. Yueonux. 10-11 xnaccel. ba3oBbiit
u yrayonennsiii ypoau / LA, Anumos, FO.M. Konsrun, M.B. Tkauésa u ap. —
M.: IIpocBemienue, 2018.

T'eomempus. YueOnuk.10-11 xnaccol. (bazoBeiii u yriyonennsiii yposau) / JI.C.
AranacsiH, B.®. byry3os, C.b. Kagomues u ap. — M.: [Ipocsemenue, 2018.

PabGouast mporpamma corjacHO KOHIIEHIIMM Pa3BUTHS  MaTEMaTUYECKOTO
oOpazoBanus Poccuiickoit denepanuu npeanoaracT peiieHue CAeAyINuX 3a4a4:
-IIPEIOCTaBUTh KaXJAOMY OOydJaromeMycss BO3MOXKHOCTb JIOCTHXKEHUSI YpPOBHS
MaTeMaTUYECKUX 3HAHWM, HEOOXOMUMBIX ISl JajdbHEWIEH YCHEIIHOW >KU3HU B
00IIIeCTBE;

-00ecreynTh KOKI0ro 00ydYaromierocs pas3BUBAIOMICH  MHTEIUIEKTYaJbHOM
NEATeIbHOCThI0O Ha JOCTYIMHOM YPOBHE, WCIHOJIB3YSl MPUCYIIYI0 MaTeMaTUKe
KpPacoTy U YBJIEKATEIIbHOCTH;

-00ecreynTh HEOO0XOJUMOE CTpaHE YHCIO BBITYCKHUKOB, MaTeMaTHuecKas
MOJATOTOBKA KOTOPBIX JOCTATOYHA JJIsi MPOJODKEHHS 00pa30BaHMs B Pa3IMUHBIX
HalpaBJIICHUSX W JJI1 M[PAKTUYECKOW JEATEIbHOCTH, BKIIIOYAsl MPETNO/IaBaHUE
MaTeMaTHKH, MaTeMaTHYECKUEe HUcceoBaHus, paboTy B chepe nHDOpMaAIMOHHBIX
TEXHOJIOTUH U JIp.

VYuebnsiii npenMer «MaremMaTukay TpeIHAa3HA4YeH IS M3YYEeHHS Kypca
anreOpbl M Hayal MaTeMaTU4YecKoro aHanusza v reomerpuu B 10 - 11 knaccax Ha
yriayOJI€HHOM YpPOBHE.

N3yyenune yueOHoro mnpeamera «MaTemMaTuka» JOJDKHO 0O€CIEeUUTh
dbopMUpOBaHUE: MPEACTABICHUNA O COIMAIBHBIX, KYJBTYPHBIX M HCTOPUUYECKUX
dakTOpax CTAaHOBJICHUS MAaTEMaTUKH; OCHOB JIOTUYECKOTO W MaTEeMaTUYE€CKOTO
MBIIIUICHUS; YMEHUU TPUMEHATH IMOJYyYCHHBIC 3HAHUS MPU PEHICHUU PA3IAYHBIX
3a/lay; MPEJCTaBICHUNH O MaTEeMaTHUKE KaK 4YacTH OOIICUETIOBEYECKON KYIbTYpPHI:
YHUBEPCAIIBHOM $I3bIKE€ HAyKH, MO3BOJSIONIEM OIUCHIBAaTh M U3Y4YaTh pEalbHBIC
MPOIIECCHI U SIBJICHUS.

Kypc «Anrebpa u Hadama MaTreMaTHYeCKOro aHal3ay HalelieH Ha
dbopMHpoBaHHEe MAaTEMAaTUYECKOTO ammapara JjIs pelieHusl 3a7a4 U3 MaTeMaTHKH,



CMEXHBIX MPEIMETOB, OKPYXKAIOIIeH pearbHOCTU. SI3bIK anredOpbl MOAYEPKUBAET
3HAYCHWE MATEMAaTUKM KAaK SI3bIKa JUI1 IOCTPOCHUS MAaTEeMaTHYECKUX MOJCIIEH,
IIPOLIECCOB U SIBJICHUH PEATbHOTO MHPA.

OnHOM W3 OCHOBHBIX 33/a4 U3YyYEHHs anreOpbl SIBISETCS pa3BUTHE
AJITOPUTMHUYECKOTO MBILUIEHUS, HEOOXOAUMOTI0, B YACTHOCTH, JJI1 OCBOEHUS Kypca
UH(POPMATUKY; OBJIAJICHHE HaBbIKAMHU JEAYKTUBHBIX pacCyXJICHUN.
[TpeoOpa3oBanue cUMBOJIMYECKUX (POPM BHOCHUT CBOM creuuuyecKuil BKIAJ B
pa3BUTHE BOOOPAKEHHUS, CIIOCOOHOCTEN K MaTEMATHYECKOMY TBOPUYECTBY.

Hpyroii BaxXHOM 3agadyeil W3y4yeHUs aureOpbl SBISETCA MOJyYECHHE
OOy4JalolUMHUCS ~ KOHKPETHBIX  3HAaHUH 0  QYHKIUSAX  Kak  BaKHEHIIEH
MaTEeMaTHYeCKONM MOJENTH JUid OINWCAaHUS W HCCIENOBAaHUS Pa3HOOOPA3HBIX
npoueccoB  (paBHOMEPHBIX,  PaBHOYCKOPEHHBIX, AKCIIOHEHUIUAJIbHBIX,
NEPUOANYECKUX U AP.), JUid (HOPMUPOBAHUS y yUALIUXCS MPEICTABICHUA O POIU
MaTE€MaTUKU B Pa3BUTUM LUBUIW3ALMM U KyJIbTypbl. MaTeMaTHuecKuil Marepuan
CIIy’)KUT CPEJCTBOM DPAa3BUTUS JIMYHOCTH OOYYAIOIIMXCS, TOBBIIICHUS HUX
OOIIEKYJBTYPHOTO  YPOBHS,  pa3BUTHs  MaTEeMaTHMYECKUX  CIIOCOOHOCTEH
OoOyyaroluxcss W COXPAaHEHUs TPAJUIMOHHO BBICOKOTO YPOBHS POCCUICKOrO
MaTeMaTHuecKoro obpasoBanus. OOywarouiyecs, UMEIOIIUE SIPKO BBIPAKEHHYIO
CKJIOHHOCTb K 3aHSATUSAM HAyKOH, B YAaCTHOCTH, K MaTEMaTUKE, MOTYT IOJIy4YHTb
BO3MOXKHOCTH Pa3BUTHUSI CBOUX cIOCOOHOCTEH. 1 3TOM KaTeropuu o0ydaromuxcs
OyIyT NPEeIOAKHBI TEMBI CAMOCTOATENBHBIX UCCIEA0BATEIbCKUX PadoT.

['eomeTpuss Kak OAUMH M3 BAXHEHIIMX KOMIOHEHTOB MAaTE€MaTHYECKOIrO
oOpa3zoBaHus, HeoOXoauma JUisi NPUOOpPETEHUsT KOHKPETHBIX 3HAHMM O
IPOCTPAHCTBE U MPAKTUYECKU 3HAUUMBIX YMEHHUM, (POPMUPOBAHUS A3bIKA ONTUCAHUS
OOBEKTOB OKPYKAIOIIEr0 MHUpPA, Pa3BUTUS MPOCTPAHCTBEHHOI'O BOOOpAXEHUS U
WHTYHUIIMH, MaT€MaTUYECKOW KYyJIbTYpbl, 3CTETHUYECKOTO BOCIUTAHUS YYaIUXCS.
M3yyeHue reomMeTpud BHOCUT BKJaJ B PAa3BUTHE JIOTMYECKOTO MBIIUICHUS, B
(dbopMupOBaHKE OHATHS JOKA3aTEIbCTBA.

Taxum oOpa3om, B X0/1e€ OCBOCHUS COACPKAHMS Kypca ydyalluecs MOoIydaroT
BO3MOXXHOCTh Pa3BUTh INPOCTPAHCTBEHHbIE NPEJACTABICHUS W HU300pa3uTeIbHbIC
YMEHHMsI, OCBOUTh OCHOBHBIE (DAKTBI U METOJAbl CTEPEOMETPUH, U3YyUYUTh CBOMCTBA
IIPOCTPAHCTBEHHBIX TEJ, HAYYUTHCS MPUMEHSTH [TOJTYYEHHBIE 3HAHUS JUISl PEIUEHUS
IIPaKTUYECKUX 3a]a4.

Pe3ynbTaTel yriry0JIeHHOTO YPOBHSI OPUEHTUPOBAHBI HA :

-(popMUpOBaHUE TIPEICTABICHUNA 00 HJIEIX U METO/IaX MaTEMAaTUKH;, O MAaTEMaTHKe
KaK YHUBEpPCAJIbHOM SI3bIKE HAyKH, CPEICTBE MOJEIUPOBAHUS SBJICHUA U
IPOLIECCOB;

-OBJIaJICHUE YCTHBIM U MUCbMEHHBIM MAaTEMAaTUYECKUM S3bIKOM, MATEMAaTHUYECKUMU
3HAHUSIMU M YMEHUSIMH, HEOOXOJUMBIMH Il U3YUYEHUS IIKOJIbHBIX €CTECTBEHHO-
HAyYHBIX JMCLUUIUIMH, MPOJOJDKEHHUsI OO0pa3oBaHHMS W OCBOCHHS W30paHHOMN
CHEUATbHOCTH Ha COBPEMEHHOM YPOBHE;

-pa3BuTHE JIOTUYECKOTO MBIIIEHUS, AIrOPUTMHYECKOM KYJIbTYPBI,
IPOCTPAHCTBEHHOTO BOOOpaXKEHMs, MAaTEMaTHYECKOTO MBIIUICHUS W WHTYHWLUH,
TBOPYECKUX CIOCOOHOCTEH Ha YpOBHE, HEOOXOAMMOM IS TPOJOJDKEHUS
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o0pa3oBaHMUsI U CAMOCTOSITENILHOM AESTENbHOCTH B O0JAacTH MaTeMaTUKH U ee
MPUJIOKEHUH B Oyayniel npodhecCHOHAIBHOM IeSITEIbHOCTH.

Hacrosimass mporpamma cocraBieHa Ha 6 4acoB B HEHENIO, 3a JBa roja
oOyuenusi 408 yacoB, B COOTBETCTBUM C y4€OHBIM IUIAHOM IIIKOJIBI M SIBJISIETCS
pOrpamMMoi yriry0JIEeHHOTO YPOBHS 00yUYEHUSI.

[Ipu yrpoze BO3HUKHOBEHUS M (WIM) BO3HUKHOBEHUU OTACIbHBIX
Ype3BbIYAMHBIX CHUTYyallMil, BBEACHUU pPEXKHUMa MOBBIIMIEHHOW TOTOBHOCTH WIIU
Ype3BbIYATHON CUTyaluu Ha Bcel Tepputopuu PO, m1ubo Ha ee yacTu peanuszaius
00pa30BaTEeNbHOM MPOTPAMMBI OCYIIECTBISIETCS C MPUMEHEHHEM 3JIEKTPOHHOTO
oOyueHwus, JUCTAHIIMOHHBIX 00pa3oBaTebHbIX TE€XHOJIOTUH,
(zoom./edu.skysmart.ru/, Pemry EI'D, SHmexc.yueOHUK).



l. INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA YYEBHOI'O
IHPEIMETA «MATEMATHUKA» HA YPOBHE CPEJHEI'O
OBHLIEI'O OBPA30BAHUA

OcBocHue y‘I€6HOF0 mpcamMeTa «MaremaTuka» JOJIDKHO o0ecrneynBaTh
AJOCTUIKCHHUC Ha YPOBHC CPCAHCTO 06HICFO O6p8,30BaHI/I$I CICAYIOIHX JIMNIYHOCTHBIX,
MCTAIIPpCIAMCTHBIX U IIPCAMCTHBIX 06p3.30BaT€JII)HI>IX PE3YJIbTATOB:

- IUMHOCTHBIE PE3YJIBTATDI:

JInYHOCTHBIE Ppe3yJIbTAaThl OCBOEHHSI NPOrpaMMbl Y4eOHOIO MpeaMeTa
«MareMaTHKa» XapaKTepH3yIOTCs:

JIMYHOCTHBIC PE3YIIbTATHI, 06€CH€‘II/IBaIOHIPIC aJallTallnio 06yqa}omeroc;1 K
HN3MCHAIOIIUMCS YCIIOBUAM COHI/IaJ'IBHOI\//I u HpHpOI[HOﬁ Cpcabl:

TOTOBHOCTBIO K JEHUCTBUSAM B YCJIOBHUAX HEOINPEIEIEHHOCTH, MOBBILICHUIO YPOBHS
CBOEH KOMIIETEHTHOCTH 4Y€pe3 MPAKTUYECKYIO AEATEIBHOCTh, B TOM YHUCJIE YMEHUE
YUUTBCS y JPYTUX JIOJEH, NpUOOpeTaTb B COBMECTHOM JE€ATEIbHOCTH HOBBIE
3HAHUS, HABBIKM U KOMIIETEHLIUH U3 ONBITA IPYTHX;

HE00XOAMMOCThIO B (POPMUPOBAHUU HOBBIX 3HaHUI, B TOM 4yucie GOpMYyIUpPOBATH
UJEH, TMOHATHSA, TUIOTE3bl 00 OOBEKTaX M SABICHUSX, B TOM YHCIE pPAHEE HE
W3BECTHBIX, OCO3HABAaTh ACPUUUTHI COOCTBEHHBIX 3HAHUI M KOMIETEHTHOCTEM,
IJIaHUPOBATH CBOE Pa3BUTHE;

CIIOCOOHOCTBIO OCO3HaBaTh CTPECCOBYIO CHUTYAIlMIO, BOCIPUHHUMATH CTPECCOBYIO
CUTYallMI0 KaK BBI30B, TPEOYIOMIMI KOHTPMEp, KOPPEKTHUPOBATH MPUHUMACMBIE
pelieHuss U JeUCTBUA, (POPMyIMpOBaTH W OICHUBATh PHUCKU W IIOCJICIACTBUSI,
dhopMHUPOBATH OIIBIT.

1. ITarpuoTryeckoe BOCIUTAHHUE:

MPOSIBJIEHUEM HWHTEpPECa K MPONUIOMY M HACTOSIIEMY POCCUHUCKONW MaTEMAaTHKH,
IICHHOCTHBIM OTHOILICHUEM K JOCTHXKCHHUSM POCCHUHCKHX MATEMAaTHUKOB H
POCCUHCKOW MATEMaTUYE€CKOM IIKOJIbI, K HCIOJB30BAHUIO ATUX JIOCTHKEHUM B
JIPYTUX HayKax W MPUKIATHBIX cepax.

2. I'paxaaHCKO€ U TyXOBHO - HPDABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBITIOJIHEHUIO 00SI3aHHOCTEN IrpakJJaHWHA U peal3alliu €ro Mnpas,
MPEACTaBICHUEM O MAaTeMAaTHUYECKHX OCHOBAX (YHKUHMOHUPOBAHUS Pa3IMYHBIX
CTPYKTYp, SIBIICHUH, MPOIEAyp T'PaxaaHCKOro oluiecTBa (BbIOOPHI, ONPOCHL U TIp.);
TOTOBHOCTBIO K OOCYXICHHIO 3THYECKHX MpPOOJEM, CBA3AHHBIX C NMPAKTUYECKUM
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IMPUMCHCHUCM I[OCTI/I)KGHI/Iﬁ HAayKH, OCO3HAHUCM BaXHOCTU MOPAJIBHO -3THUYCCKUX
IMPHUHIOUIIOB B ACATCIIBHOCTH YUCHOI'O.

3. TpynoBoe BociUTaHuUE:

YCTAaHOBKOM HA AaKTUBHOE y4YacTHE€ B PEHICHWU MPAKTUYECKUX  3ajad
MaTeMaTUYECKOW HAMpaBICHHOCTH, OCO3HAHUEM BaXKHOCTH MAaTEMAaTHYE€CKOIO
oOpa3oBaHUs Ha MPOTSKEHUU BCEH KU3HM JUIsl YCHEHIHOW NpodeccHOHaTbHOM
NEATEIbHOCTH M PAa3BUTUEM HEOOXOIUMMBIX YMEHHH; OCO3HAHHBIM BBIOOPOM U
MOCTPOCHUEM UHAMBUIYAbHON TPAaeKTOPUU OOpPA30BAHUS U KUZHEHHBIX MJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTEM.

4. 9cTeTUYECKOE BOCIIUTAHUE:

CITOCOOHOCTBIO K OMOIUOHAJIbHOMY )51 9CTCTHYCCKOMY BOCIIPpUATHIO
MaTCMaTHICCKHUX O6’beKTOB, 3aJa4, pGHICHI/If/'I, paCCYH(HGHHﬁ; YMCHUIO BHIACTDH
MATEMATHYCCKUC 3aKOHOMCPHOCTHU B HCKYCCTBC.

5. HGHHOCTI/I HAaY4YHOI'O IIO3HAHHA:

OpHUEHTAlMEN B IEATEIIBHOCTH HA COBPEMEHHYIO CUCTEMY HAYUYHBIX IPEICTABICHUN
00 OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTUs 4YEJIOBEKa, NPUPOJbI M OOILECTBa,
NOHMMaHHEM MaTeMaTHYeCKOM HayKH Kak c(epbl UeJIOBEUYECKOH AeATeIbHOCTH,
JTANloB €€ pa3BUTUA M 3HAYUMOCTU Ul PAa3BUTUA LMBWIM3ALMM; OBJIAJCHUEM
A3BIKOM MAaT€MaTUKM M MAaTEMaTUYECKOM KyJbTYpOM KakK CpPEICTBOM IMO3HAHHUS
MHpA; OBJIAJICHUEM NIPOCTEUIIMMHU HABBIKAMHU HUCCIIEIOBATEIIBCKOM AEATEIBHOCTH.

6.®u3nueckoe  BOCmUTaHue, (QopMuUpOBaHME  KYJIbTYpbl  3JI0POBBS WU
HYMOILIMOHAIBHOTO OJIaronoayyusi:

TOTOBHOCTBIO NPUMEHSTh MAaTEMAaTUYECKHUE 3HAHUSI B MHTEPECAX CBOErO 370pPOBBS,
BEJICHUS 30pOBOr0 00pa3a KU3HM (340pOBOE NUTaHKE, COATAHCUPOBAHHBIN PEXUM
3aHATHI W OTAbIXa, peryispHas (pu3ndeckas aKTUBHOCTH); CPOPMUPOBAHHOCTHIO
HaBbIKa peIIeKCUU, TPU3HAHUEM CBOEr0 IpaBa Ha OLIMOKY M TaKOro e IpaBa
JPYroro 4ejoBeKa.

7. 9K0JI0THYEeCKOE BOCIIUTAHUE:

OpUEHTalMeld Ha NPUMEHEHUWE MaTeMaTHYEeCKUX 3HAHWM Jid pelieHus 3ajad B
00JJaCTH COXPAHHOCTH OKPY’KAIOIIEH cpenbl, MJIaHUPOBAHUS MOCTYNKOB U OLIEHKH
UX BO3MOXXHBIX TMOCIEACTBUMN ISl OKPYKArOUIEH CpeJibl; OCO3HAHUEM TJI00aIbHOTO
XapakTepa 3KOJOTUYECKHUX MPOOJIEM U MyTel UX peLIeHUS.



METAINPEAMETHBIE PE3YJIbTATBI

MeranpeaMeTHbIe Pe3yJbTaThl OCBOCHMSI MPOTrpaMMbl Y4EOHOro IMpeameTa
«MaremaTtuka» XapaKTEPU3YIHOTCS OBJIaJICHUEM VHUBEPCANbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  YHUBEPCAIbHLIMU — KOMMYHUKAMUGHLIMU
OelcmeusmMu U YHUBEPCAIbHLIMU PeZYIAMUGHBIMU OClCMBUIMIU:

-YMEHHUE CaMOCTOSITEJIbHO OMNpENEeNsATh IEIM CBOEro OOydYeHHs, CTaBUTh U

dbopMynupoBath 1t ce0si HOBBIE 33a4M B Y4€0€ U TO3HABATEIILHOM JIEATEIHHOCTH,
pa3BUBAaTh MOTHBBI U HHTEPECHI CBOCH MO3HABATEIHHON ACSITEIbHOCTH;

-yMEHHE CaMOCTOATENIbHO IUIAHUPOBATh MYTH JOCTHDXKEHHUS IIENIe, B TOM 4HCIIEe
albTEpPHATUBHBIC, OCO3HAHHO BHIOMpaTh HamoOosiee A(OPEKTUBHBIE CHOCOOBI
penieHus: yueOHbIX U O3HABATENbHBIX 3a/1a4;-

-pa3BUTHE YMEHUH  CaMOCTOSITEJIbBHO  OCYIIECTBIISATh, KOHTPOJIMPOBaTh U
KOpPPEKTUpOBaTh JEWCTBUA B Ipouecce 0000IIeHus, CUCTEMaTH3alUuul |
pacIMpeHns 3HAHNUW, ITOJyYEHHBIX B OCHOBHOM IIKOJIE;

-popMHupoOBaHUE YMEHUN CaMOCTOATEIBHO OCYIIECTBISTh, KOHTPOJIUPOBATH W
KOPPEKTUPOBATH CBOIO ACSITEILHOCTD MPH BBHITTOJHEHUH 33 JaHUIA;

-OBJIa/ICHHE YCTHBIM U MHCHbMEHHBIM MAaTEMaTUYECKUM SI3BIKOM, IPUMEHUMBIM MPH
U3YyYE€HUHU IPEIMETOB €CTECTBEHHO-MATEMaTHUYECKOTO LIUKJIA;

-popMHUpOBaHUE YMEHHI SICHO M TOYHO H3JIaraTh CBOIO TOUKY 3PEHHs KaK YCTHO,
TaK U NTUCbMEHHO, TPAMOTHO IOJIb3YsICh A3bIKOM MaTEMaTHKU;

-YCBOCHHE YHUBEPCATBbHBIX MHOKECTBEHHBIX MOHITHHA, MPUMEHUMBIX JJIs1 CO3TaHUS
MoOJieJIel Pa3IuYHbIX SIBJICHUN IPUPOAbI, OOLIECTBEHHBIX SIBICHMII;

-pa3BUTHE JIOTHUYECKOTO MBIIUICHUS W HCCIEA0BATEIbCKUX YMEHH;, YMEHHM
OOOCHOBBIBaTh CBOM BBIBOJBI, (OPMYyIHMPOBATh OTPUIIAHUS BBICKA3BIBAHUH,
IPOBOAUTH JJOKA3aTENIbHbIE PACCYKICHMS;

-pa3BUTHE CIIOCOOHOCTEH K CaMOCTOSTEIbHOMY TIIOMCKY METOJOB pEeIICHUs
IPAKTUYECKUX U MPUKJIAJHBIX 33]1a4, IPUMEHSISI U3yUYEHHbIE METO/IbI;

-pa3BUTHE KPUTUYHOCTH MBIIUICHUS B IPOLECCE OUECHKA W WHTEPNpPETAUU
nH(popMaIu, NoJiy4aeMoi U3 pa3IMuHbIX UCTOYHUKOB;

-OCO3HAHUE B3aUMOCBSI3M MATEMaTUKH CO BCEMU NPEAMETaAMU €CTECTBEHHO-
HAY4YHOT'0 M TYMaHUTApPHOTO LIMKJIOB;

-yMEHHUE MPOJYKTUBHO OOINATHCS W B3aUMOJIEHCTBOBATh B IMPOIECCE COBMECTHOM
NEATCIbHOCTH, YYUTHIBAaTh TMO3UIMUMU  JIPYTMX  YYaCTHUKOB  JEATEJIbHOCTH,
s pexkTUBHO pazpeniaTh KOHPIUKTHI;

-YyMEHHE WCIOJIb30BaTh CPEACTBA HH(POPMAIMOHHBIX M KOMMYHUKATHUBHBIX
texHonmoruii (MKT) B pemeHuu mocTaBiIeHHBIX 3aad ¢ COOJIOEHUEM HOPM
nH(OPMAITMOHHON O€30MTaCHOCTH, MMPABOBBIX U STUYECKUX HOPM;

-MCCIICIOBAHUE PEAIbHBIX SBJIECHUM M MPOLECCOB, MPOTEKAIIIUX MO0 3aKOHAM
MOKa3aTeJIbHON 3aBUCUMOCTH, C TIOMOIIIbIO CBOMCTB MOKA3aTeNbHON (QyHKITNN;



-paClIMpPEHHE BBIYMCIUTEIBHOTO ammapara 3a C4Y€T MPUMEHEHUS CBOWCTB
gorapumoB (3aMeHa BBIYMCICHUN TIPOM3BEACHHUS W YACTHOTO CTENEHEeW Ha
BBIYUCJICHUS CYMM M pa3HOCTEH MoKa3aTesiel CTerneHen);

-o0y4eHHEe MOJICIUPOBAHUIO PEABHBIX IPOIECCOB, IMPOTEKAIOIIUX MO 3aKOHAM
AKCIIOHEHIIMAJIPHOM 3aBUCUMOCTH, W MCCIEJIOBAHUIO CO3JAaHHBIX MOJICNIEH ¢
MIOMOIIIBIO anmapara JiorapuMHUpPOBaHHUS;

-pa3BUTHE YMEHUN CaMOCTOSITEIbHO ONPEACIATh LEIH JEATEILHOCTH 110 YCBOCHUIO
Y MPUMEHECHUIO 3HAHWW TPUTOHOMETPUM KAaK MATEMAaTHYECKOW MOJAEIN PEaTbHOU
JICHCTBUTEIBLHOCTH;

-3HAKOMCTBO € MAaTEMaTH4YECKUM TOJIKOBAHMEM TOHATHS NEPUOJUYHOCTH,
HMMEIOIIETO BaXKHOE MUPOBO33PEHYECKOE 3HAUECHHE;

-3HAKOMCTBO C (PU3WYECKUMH  SBICHUSMH, OIMCHIBAEMBIMA C  ITOMOIIBIO
TPUTOHOMETPUYECKUX YPABHCHUU;

-yMEHHUE TIPUMEHSTH alnreOpanyeckue MEeTOIbl B PEIICHUU T€OMETPHUUECKUX 3a/1a4,
-yMEHUE HMHTEPIPETUPOBATh PCEIICHUS HEKOTOPHIX alreOpanvecKux 3ajay
reOMETPUYCCKUMHU 00pazamMu;

-yMEHUE paclio3HaBaTh Ha 4YEpTEXKAaX, MOJECIIX U B pPEAJIbHOM MHUpPE
reoMeTpudeckue GUrypsl U Tejla (MHOTOTPaHHUKH), IPUMEHITh UX CBOMCTBA IMpHU
MOJICITUPOBAHUY B €CTECTBEHHO-HAYUYHBIX 00J1aCTsX;

-yMEHUE MOJICJIMPOBATh pPEANbHbIC CHUTYyallMH, HCCIEAOBATh IPOCTPAHCTBCHHBIC
MO/IENIA, HTHTEPIIPETUPOBATH MTOJTYYEHHBINA PE3YJIbTAT.

HPEIMETHBIE PE3YJIbTATDBI

JI1st ycnenrtHoro npooiKeHUs 00pa30BaHus MO CHEIUATBHOCTIM, CBI3aHHBIM
C TPUKJIATHBIM HCIOJH30BAaHUEM MATEMATHUKH, BBINYCKHUK HAYYMUTCS, a TaKKe
MOJIYYUT BO3MOXKHOCTh HAYUYUTHCA JII OOECMEUYEHUs] YCHENIHOTO MPOIOJIKEHUS
oOpa3oBaHUs MO CHEIHAIBHOCTSAM, CBSI3aHHBIM C OCYIIECTBIEHHEM HAy4YHOU U
MCCJIEIOBATENLCKON JEATEILHOCTH B 00JIACTU MaTEMAaTUKU M CMEKHBIX HAYK:

JIeMEeHTbI TEOPHH MHOKECTB H MATEMATHYECKOH JIOTUKH

—CBOOOJTHO  OMEPUPOBATH TMOHATHSIMHU: MHOXECTBO, IIYCTOE, KOHEUHOE U
OECKOHEYHOE MHOXKECTBA, A3JEMEHT MHOXKECTBA, IOJAMHOXKECTBO, MEpECEeUEHUE,
00bEIMHEHUE U PA3HOCTh MHOXKECTB;

—TIIPUMEHATh YHUCJIOBBIE MHOXECTBA Ha KOOPAMHATHOW TMPSIMOM: OTPE30K,
WHTEpBAJI, TMOJYWHTEPBAJ, IPOMEXKYTOK C BBIKOJOTOM TOUYKOHM, Tpaduyeckoe
MPEICTABICHUE MHOXECTB Ha KOOPANHATHON MJIOCKOCTH;

— MPOBEPSITH NPUHAJIEKHOCTD DJIEMEHTA MHOKECTBY;

—HaXOAUTh TMepecedeHne W OOBCAMHEHHE MHOXECTB, B TOM  YHUCIE
MPEACTABICHHBIX Tpaduueck Ha YHCIOBOM TPSAMOM W Ha KOOPIAUHATHOMN
IJIOCKOCTH;

—3a71aBaTh MHOKECTBA MIEPEUUCICHUEM U XAPAKTEPUCTUYECKUM CBOMCTBOM;



— OIEpUPOBATh MOHATHUSIMHU: YTBEPKICHUE, OTPULIAHUE YTBEPKIACHUS, UCTUHHBIE
U JIOKHBIE YTBEPXKIEHHUS, MPUYMHA, CIEICTBUE, YaCTHBIM cliydail oOI1ero
YTBEPKIAECHUSI, KOHTPIPHUMED;

—TpPOBOAUTH JIOKA3aTEIbHBIE PACCYXKIEHUS JUIsi OOOCHOBAHMS HMCTHHHOCTU
YTBEPKICHUM;

—OMEPUPOBATh TMOHATHEM OIPEACIECHUS, OCHOBHBIMM BHIAMHU OIPENCICHUN H
TEOpEM;

—IIOHUMATh CyTh KOCBEHHOT'O JJOKA3aTEJIbCTBA;

—OIEpUPOBATh MOHIATUAMU CYETHOTO U HECUETHOIO MHOXKECTBA;

—IIPUMEHATH METOJI MATEMAaTUYECKOM MHAYKIUH JIUI MTPOBEACHUS PACCYKICHUN U
JIOKA3aTEIbCTB IPU PEIICHUH 3a/a4.

B noBceHeBHO KU3HU U NP U3YYEHUH APYIUX MPEAMETOB:

—MWCMOJIb30BaTh YKCJIOBBIE MHOXECTBA Ha KOOPJMHATHOM NIPSAMOM W Ha
KOOPJIUHATHOM IUIOCKOCTH JJIs1 ONUCAHUsI PEAJIbHBIX IIPOLECCOB U SIBJICHUN;
—IIPOBOJIUTh JOKA3aTEIIbHbIE PACCYXKICHUS B CUTYalUsAX [OBCECIHEBHOW >KU3HH,
IIPY PELLICHUH 3a1a4 U3 IPYTUX IPEAMETOB;

—TMHCI0JIb30BaTh TEOPETUKO-MHOKECTBEHHBIN SI3bIK U A3bIK JIOTUKH JJI OIUCAHUS
pea’bHBIX TPOLIECCOB U SBJICHUM, MNpPU PEIICHUH 33434 JAPYTUX Yy4eOHBIX
IIPEIMETOB.

Yucjia M BbIpaskeHus

—CBOOOJHO  ONEpUPOBaTh TMOHATUAMM: HATYpATbHOE 4YHUCJIO, MHOKECTBO
HATypaJbHBIX YHCEJ, IIEJI0€ YHUCIO, MHOXECTBO ILENbIX YHCEN, OOBIKHOBEHHAas
Ipo0b, necaTuyHas ApoOb, CMEIIAHHOE YUCJIO, PALIMOHAIBHOE YUCII0, MHOXKECTBO
pallMOHAJIBHBIX  YHCEN, HPPalMOHAJIBHOE  YHMCJIO, KOPEHb CTENEHU N,
NEUCTBUTEIIBHOE YHUCIIO0, MHOMECTBO JCHUCTBUTENBHBIX YHCEJ, TI'€OMETPUYECKAs
WHTEpIIpETalNs HaTypaAJbHbBIX, LEIbIX, PAIIUOHATBHBIX, JEUCTBUTEIbHBIX YHUCEIT;
—TIOHUMaTh U OOBACHATH Pa3HUIY MEXKIY HO3UIMOHHOW M HENO3UIMOHHOM
CUCTEMAaMU 3aIIUCU YUCE,;

—TIepEBOIUTh YHCIIA U3 OJJHOM CUCTEMBI 3aIUCHU (CUCTEMbI CUMCIICHUS) B IPYTYIO;
—JI0Ka3bIBaTh U UCIOJIb30BaTh NPU3HAKUA JEIUMOCTH, CYMMBbI U IIPOU3BEACHUS IIPU
BBINOJIHEHUHN BBIYMCIIEHUN U PEIIEHUH 3a]1a4;

—BBIIIOJHATH OKPYTJIEHUE PAUMOHAIBHBIX W UPPALMOHAIBHBIX YHMCEN C 3aJaHHOU
TOYHOCTBIO;

—CpaBHUBATh ACHCTBUTEIBHBIC YUCIIA PA3HBIMU CIIOCOOAMU;

—YNOPSA0YMBATh YHCIIA, 3alUCAHHbIE B BUAE OOBIKHOBEHHOM U JAECATUYHOU
IpoOu, Yucia, 3alMCaHHbIE C HCIOJIb30BAaHUEM apUPMETHUYECKOTO KBAJPATHOIO
KOPHSI, KOPHEH CTereHu 00JIblle BTOPOH;

—muaaxoauts HOJI u HOK pa3upiMu criocob6amu 1 MCIIONB30BaTh UX MPHU PEIICHUN
3a/ay;

—BBITIONIHATh  BBIUMCIICHUST W TPEOOpa3oBaHUs BBIPAXKEHUH, COACpPIKAITUX
JICCTBUTEJBHBIC YNCIIA, B TOM YUCIIE KOPHU HATYPAJIbHBIX CTENICHEM;
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—BBINOJHSATH CTaHAApTHBIE TOXIECTBEHHbBIE npeoOpa3oBaHus
TPUTOHOMETPUUYECKUX,  JIOTApU(PMUYECKUX,  CTEHEHHBIX,  HUPPaLUOHAIBHBIX
BBIPAKCHUMU,

—CBOOO/IHO ONIEPUPOBATH YUCIOBBIMH MHO>KECTBAMH IIPU PEIIECHUU 3a/1a4;
—TIOHUMAaTh IPUYUHBI U OCHOBHBIE UJIEU PACIINPEHUS YUCIOBBIX MHOXKECTB;
—BJIa/IETh OCHOBHBIMU ITOHATUSAMHU TEOPHUH IE€IUMOCTH IPU PELICHUU CTaHAAPTHBIX
3ajay;

—UMeTh 0a30BbIE MPEACTABICHUS O MHOKECTBE KOMILJIEKCHBIX YHCET;

—CBOOOJHO BBIMOJHATH TOXAECTBEHHBIE NMPEOOPA30BaHUs TPUTOHOMETPUUECKUX,
Jorapu(pMUUECKUX, CTENIEHHBIX BBIPAXKCHUI;

—BIaneTh popmynoit 6uHoma HeroToHa;

—PUMEHATh MPU PELICHUH 3a/ad Teopemy O JHHEeWHOM mnpencrasieHnn HO/J,
Kuraiickyto Teopemy 00 octatkax, Manyto Teopemy depma;

—TIPUMEHSATh IPU PELICHUH 337a4 TEOPETUKO-UYNCIOBbIE (DYHKIUU: YUCIIO U CyMMa
nenutenen, GyHKIU Jiepa;

—TIpUMEHATh [pPU  PELIEHUH 3aJad  LenHble JpoOM, MHOTOYIEHBI C
JNEHCTBUTENBHBIMU U LEJIBIMHU KO3(pPULIMEHTaMU;

—BJAa/IeTh MOHATUSAMU: IIPUBOJAMMBIE U HENPHUBOJUMBIE MHOI'OUYJIEHBI, TPUMEHSATH
UX [IPU PELICHNUH 3a1a4;

—IIpUMEHATh NpU penieHuH 3a7ad OCHOBHYIO TEOpeMy aireOpbl; MpocTeHIne
(YHKIHMHA KOMIUIEKCHOM MEPEMEHHOM KaK Tr€OMETPUUECKUE IPEe0OPa30BaHUs.

B noBceHeBHOM KNU3HH M NIPH U3yYEeHHHU APYTHX NMPeIMETOB:

—BBINOJHATh U OOBSACHATH PE3YJbTAaThl CPABHEHUS PE3YJIbTATOB BHIYUCICHUN MpU
pElICHUH MPAaKTUYECKUX 3aJad, B TOM 4YHUCJIE MNPUOIMKEHHBIX BBIYMCICHHM,
UCIIOJIb3YsI pa3Hble CIIOCOOBI CPABHEHUM;

—3alMChIBaTh, CPABHUBATH, OKPYIJISTh YACIOBBIE IaHHBIE;

—MHCIOJIb30BaTh PEAJIbHbIE BEJIMUMHBI B PA3HBIX CUCTEMAaX U3MEPEHUS;
—COCTaBJISITh M OLEHUBATh pPa3HbIMM CHOCOOAMM YMCIIOBBIE BBIPAXKEHUS INpU
peIIeHNH MPaKTUYECKUX 3a/1a4 1 33/1a4 U3 APYTrux y4eOHbIX IPEIMETOB.

YpaBHeHUT U HEPABEHCTBA

—CBOOOJIHO OINEpPUPOBATH MOHSATHUSAMHU: YpPAaBHEHHE; HEPAaBEHCTBO; PAaBHOCHJIbHBIC
YPaBHEHUSI W HEPABEHCTBA; YPAaBHEHHWE, SBIAIOIICECS CIEICTBUEM JIPYyTrOro
YpPaBHEHMS; ypPaBHEHMs, pPABHOCWJIBHBIE Ha MHOJECTBE, PaBHOCHIIbHBIC
npeoOpa3oBaHus YpaBHEHUMH;

—pelmarb pa3Hble BUJIBI YPABHEHWW W HEPABEHCTB M HMX CHUCTEM, B TOM YHCIIE
HEKOTOpBIE YpaBHEHHSI TPEThel M 4ETBEPTOM CTENEHEH, ApOOHO-palMOHAIbHbBIE U
UppalMOHaIbHBIE;

—OBJIaIETh ~ OCHOBHBIMU  THUMAaMHM  TOKAa3aTeNbHBIX,  JIOTApU(PMUYECKUX,
UPpAaLMOHAIbHBIX, CTEIECHHBIX YPaBHEHUM W HEPABEHCTB M CTAHAAPTHBIMU
METOJAaMHU UX PELICHUN U IIPUMEHSATh UX IPU PELICHNUH 3a/a4;

—IIPUMEHATH TeOpeMy be3y K peleHnio ypaBHEeHN;
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—IPUMEHATH TeopeMy Buera i pemeHus HEKOTOPBIX YPABHEHUM CTEIIEHU BBIILE
BTOPOM; IIOHUMAaTb CMBICII TEOPEM O PABHOCWIBHBIX W HEPaBHOCUIIBHBIX
IpeoOpa3OBaHUAX YPABHEHUM U YMETh UX JIOKA3bIBATh;

—BJaleTh METOJAMU pEUICHUS YPABHEHUM, HEPAaBEHCTB M HMX CHCTEM, YMETh
BbIOMpATh METOJ PELICHUSI U OOOCHOBBIBaTh CBOM BBIOOD;

—MHCIOJIb30BaTh METOJ HMHTEPBAJIOB JUI PEIICHUS HEPABEHCTB, B TOM YHCIIE
JIPOOHO-PALIMOHAJIBHBIX U BKIIOYAIOIINX B CE0s MPPaLlMOHAIIbHBIE BHIPAYKEHUS;
—pewmaTte anreOpauvyeckue ypaBHEHUS W HEPABEHCTBA M MX CHCTEMBI C
napameTpaMy areOpanyeckuM U rpapuuecKuM METOAaMHU;

—BJAJETh PA3HBIMU METONAMU JOKA3aTENbCTBA HEPABEHCTB;

—pelars YpaBHEHUS B LIEJIBIX YUCIIAX;

—u300pakaTh Ha  IUIOCKOCTM  MHOXXECTBA,  33JaBa€Mble  YpPaBHEHHUSAMH,
HEPABEHCTBAMM U UX CUCTEMAaMHU;

—CBOOOJITHO MCIIOJBb30BaTh TOXJAECTBEHHbIE MpeoOpa3oBaHUsl NpPU PEIICHUU
YPaBHEHUM U CUCTEM YPABHECHUU;

—CBOOOJIHO ONpENENiATh TUIl W BBIOMPATh METOJ PEIIECHUS MOKa3aTelbHbIX HU
jgorapu(pMUUECKUX ypaBHEHHUH M HEPAaBEHCTB, HMPPALMOHAIBHBIX YpaBHEHUN U
HEPABEHCTB, TPUTOHOMETPUUECKUX YPABHEHUN U HEPABEHCTB, UX CUCTEM;
—CBOOOJIHO peIIaTh CUCTEMBI JIMHEWHBIX YPaBHEHUH;

—pelaTb OCHOBHBIE TUIIbI YPABHEHUN U HEPABEHCTB C ITApaMETPaMU;
—IIPUMEHATH IPU PELICHUH 3a1a4 HepaBeHCcTBa Komm—DbyHskoBckoro, bepnyiu;
B noBceaqHeBHOM KU3HU M IIPU M3YYEHHH APYTUX NPEAMETOB!

—COCTaBJISATh U PEIIaTh YPABHEHUS, HEPABEHCTBA, UX CUCTEMBI IIPY PELICHUHN 3a7a4
U3 IpYruX y4eOHBIX MPEIMETOB;

—BBINOJHATh OLEHKY MNPaBAONOAOOUS pe3yJbTaTOB, MOIYYAEMbIX MPHU PEIICHUH
Pa3JINYHBIX YPaBHEHUW, HEPABEHCTB U UX CUCTEM, NPU PELICHUH 3a1a4 U3 JPYTHUX
y4eOHBIX MPEIMETOB;

—COCTaBJIATh M PEIIATh YPABHEHHS U HEPABEHCTBA C IapaMeTpaMu IPU PELICHUU
3aJa4 U3 Ipyrux y4yeOHbIX MIPEIMETOB;

—COCTaBIIATh YPAaBHEHWE, HEPABEHCTBO WJIM MX CHUCTEMY, OIMCBHIBAIOIIUE
peajbHyI0 CUTYyalUIO WM INPUKIAJAHYIO 3a7ady, UHTEPIPETUPOBAThH IOJIYyYECHHBIE
pEe3yJbTaThI;

—MUCIIOJIb30BaTh MPOrPAMMHBIE CPEACTBA IPU PELICHUH OTACIBHBIX KJIACCOB
YPaBHEHUI U HEPABEHCTB.

DYyHKUMH

—BnageTs MOHATHSAMU: 3aBUCUMOCTH BEIMYMH, (YHKIIHS, apryMEHT M 3HAauYCHUE
byHKIIUM, 00JIacTh ONpEeAeNeHUs M MHOXECTBO 3HAaueHWH QyHKIUH, Tpadux
3aBHUCUMOCTH, rpauk QyHKIMH, HYIU QYHKIHH, TPOMEKYTKH 3HAKOIIOCTOSHCTBA,
BO3pacTaHWE Ha YMCIOBOM MPOMEXYTKE, YObIBAHME HA YHCIOBOM MPOMEXYTKE,
HauOoNbllIee M HauMEHbIIEe 3HAYEHUS (QPYHKIMM Ha YHUCIOBOM IPOMEXYTKE,
nepuoanyeckas pyHKUIUs, NEpUo, YETHAS U HEUETHAS (PYHKIIUU; YMETh IPUMEHSITh
3TH MOHATHS MPU PELICHUH 3a/1a4;
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—BJIaIeTh TIOHATHEM: CTETNeHHas (YHKIUSA;, CTpOUTh €€ Tpapuk U yMeTh
NPUMEHSTH CBOMCTBA CTENIEHHON (DYHKIIUU NP PEILICHUH 33]1ay;

—BJaeTh TOHATUAMM: TOKa3zaTenbHas (QYHKIMSA, SKCIOHEHTA; CTPOUTh UX
rpa@ukd U yMeTb NPUMEHSTh CBOMCTBA MOKa3aTeIbHOW (YHKIMHU MpPU pEUICHUU
3a/1ay;

—BJaIeTh MOHATUEM: Jiorapudmuueckass QyHKIMsS; cTpouth €€ rpaduk U yMeTb
MPUMEHSTH CBOMCTBA JorapudmMuyeckor GyHKIIUM MPU PEIICHUH 3a/1a4;

—BJIAIETh TOHITHEM: TPUTOHOMETPHYECKHE (DYHKIMH; CTPOUTHh MX TpaduKku U
YMETh IPUMEHSTH CBONCTBA TPUTOHOMETPUUISCKHUX (DYHKIIMI MPU PEIICHUH 3a/1a4;
— BIIQJICTh MOHATHEM: oOpaTHass GYHKIIMS, TPUMEHSTh 3TO MMOHSATHE TPU PEIICHUN
3az1ay;

—IPUMEHSTH MPU PEUICHUU 3a/1a4 CBOWCTBA (PYHKIIMI: YETHOCTD, IEPUOJUYHOCTD,
OTPaHUYCHHOCTb;

—MPUMEHSTH MPU PEIICHUH 3aa4 IpeoOpa3oBanusi rpaduKoB (PyHKITHI;
—BJaIeTh TOHSATUSIMU: YHCJIOBBIE TIIOCJIEAO0BATENLHOCTH, apudMeTuyeckas u
r€OMETPUYIECKAs ITPOTPECCHUH;

—TMPUMEHSITh TPU PEHICHUHM 3a7a4 CBOWCTBA M MPU3HAKU apUPMETHYECKON U
Ir€OMETPUUECKON POrPECCHI;

—BJAJETh OHATHEM: ACUMITOTA; YMETh €r0 PUMEHSTh MIPU PEIICHUU 33]1a4;
—TMPUMEHSITh METOJbl PEeIIeHUs NpocTeHIuX auddepeHuaTbHbIX YpaBHEHUN
IIEPBOTO U BTOPOTO MOPSIKOB.

B noBceaHeBHOI KU3HU M NPU U3YYEHUH IPYTUX YUeOHBIX MPEIMETOB:
—OMpenenarTh Mo rpadukaM W HCIOJIb30BATh JJIsl PEIICHUS] MPUKIAJAHBIX 3a7a4
CBOMCTBa peajbHbIX MPOIECCOB M 3aBUCUMOCTEH (HauOONbIIME U HAUMEHBIIINE
3HAYCHMUS, MIPOMEKYTKHU BO3pacTaHUs u yObIBaHUS, MIPOMEKYTKHU
3HAKOIMOCTOSIHCTBA, ACHUMIITOTHI, TOYKM Tmeperuba, mepuox W T. TI.),
VHTEPIPETUPOBATH CBOWCTBA B KOHTEKCTE KOHKPETHON PAKTUYECKON CUTYaLIUU;
—OmpeAensaTh Mo TpadukaM MPOCTEUINE XaPAKTEPUCTUKH TMEPUOTUIECKUX
MPOIIECCOB B OMOJIOTMH, SKOHOMHUKE, MY3bIKE, PaJAHOCBI3U U T. M. (aMIUIUTY[A,
MEepUOA U T. II.).

JJIeMEHTbI MATEMATHYECKOI0 aAHAJIM3a

—BJaIeTh TOHITHEM: OECKOHEYHO YOBIBaIollas reoMeTpuueckas Mporpeccusl u
YMETh IPUMEHSTH €T0 TP PEIICHUH 3a]1a4;

—TPUMCHSTH JIJIs PEIICHHS 3a71a4 TCOPHIO TIPEICIIOB;

—BJAJETh MOHATUAMU: OECKOHEYHO OOJBIINE YHCIOBBIE MOCIEAOBATEILHOCTH H
OCCKOHEYHO Majible 4YHCIIOBBIE  IOCICAOBATCIBHOCTH; YMETh CpaBHHBATh
OeCKOHEUHO OO0JIbIIINE H OECKOHEYHO MaJIbIe ITOCJIE0BATEILHOCTH;

—BJIa/IETh MOHATUSMHU: MPOU3BOIHAS (DYHKIIMHU B TOUKE, TPOU3BOAHAS (QYHKIIUU;
—BBIUUCISATH TPOU3BOAHBIC AIIEMEHTAPHBIX (PYHKITUN U MX KOMOWHAIIHIA;
—HCCIeI0BaTh (PYHKIIMM HA MOHOTOHHOCTB U DKCTPEMYMBI;

—CTpoUTh TpadUKH W NPUMEHATh HX K PEIICHUIO 3aJad, B TOM 4YHCIE C
rapaMeTpoM;
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—BJIaJICTh NOHATHEM: KacaTelbHas K rpaduky (yHKIUHU; YMETh MPUMEHSTH €ro
IIPY pELICHUN 3a/1a4;

—BJIaJICTh MIOHATUSIMU: IEpBOOOpa3Has, ONpeeaEHHbIA HHTETPAl;

—TIpuMeHATh TeopeMy HbroTona—IJleliOHMIa 1 €€ cleCTBUS s peLICHUs 3a1ay;
—CBOOOJIHO BJIA/IETh CTAHJAPTHHIM allllapaToM MAaTEeMaTHYECKOro aHajliu3a AJis
BBIUMCIIEHUSI IPOU3BOIHBIX (DYHKIIMU OJJHOU NTEPEMEHHOM;

—CBOOOJIHO MPUMEHATH annapaT MAaTeMaTUYECKOro aHajau3a JJs UCCIIEJOBaHMS
GYHKIMI 1 TOCTpOoeHUS TPpaUKOB, B TOM YUCIIE UCCIIETOBAHMS Ha BBIMYKIIOCTD;
—OIEepUPOBaTh MOHATHEM ITEPBOOOPA3HOM Il pELICHUS 33/1aY;

—OBJIa/IETh OCHOBHBIMH cBeeHUsAMU 00 mHTerpane Hrerorona—IJleiiOHuna u ero
IPOCTEUIINX PUMEHEHHUSX;

—OIEepUPOBaTh B CTAHJAAPTHBIX CUTYALUSAX MPOU3BOIHBIMH BBICIINX MOPSIKOB;
—YMETbh IPUMEHATH [IPU PELICHNUHU 3a/1a4 CBOMCTBA HEMIPEPBIBHBIX (PYHKIUIA;
—YMETb IPUMEHATH IIPU PELICHUH 3a/1a4 TeopeMbl BeliepiiTpacca;

—YMETh BBIIOJHATh MPUOIMKEHHBIE BBIUMCICHUS (METO/ABI PEIICHUS YPAaBHEHMH,
BBIUMCJICHHSI ONIPEEIEHHOTO UHTETPasa);

—YMETh IPUMEHATHh NPWIOKEHUE MPOU3BOJHOM M ONPENEIEHHOIO HMHTErpajia K
PELIEHUIO 3a/1a4 €CTECTBO3HAHUS;

—BJIaJICTh TMOHATUSMU: BTOpasi MPOU3BOJHAS, BBINYKJIOCTh Tpaduka (QyHKUIUU;
YMETb UCCIIEN0BATh (PYHKIIUIO Ha BBITYKIOCTb.

B noBceqHeBHOM KM3HU M NIPH U3YyYEeHUHU APYTUX Y4eOHBIX IPEAMETOB:
—pelaTh NPUKIAIHbIE 33aud U3 OWOJIOTMM, (PU3HKH, XMUMHUH, KOHOMHKU U
OPYTUX NPEAMETOB, CBA3AHHBIE C MCCIEJOBAHWEM XapaKTEPUCTHUK IPOLECCOB,
UHTEPHPETUPOBATH NOJYYECHHBIE PE3YJILTATHI.

KomOuHaTopuka, BepoOsITHOCTh H CTATHCTHKA, JIOTHKA U Teopus rpados

—OMEpPUPOBaTh OCHOBHBIMU OINHCATEIbHBIMU XapaKTEPUCTUKAMH YHCIOBOTO
HaOopa; MOHATUSMU: TeHEPAJIbHAS COBOKYITHOCTh M BBIOOPKA;

—OIepUPOBaTh TMOHSATUSMU: YaCTOTa M BEPOSTHOCTh COOBITHS, CymMMa H
IPOU3BENICHUE BEPOSATHOCTEN; BBIUMCIATH BEPOSTHOCTH COOBITMH Ha OCHOBE
M10JICYETA YMCIIa UCXOJIOB;

—BJIa/IeTh OCHOBHBIMH TOHSATUSAMH KOMOWHATOPUKKA U YMETh NMPUMEHATHh WX MPHU
pELIeHUH 3a/1a4;

—HUMETh NPEeJICTaBlIEHHE 00 OCHOBaX TEOPUH BEPOSATHOCTEMH;

—MUMETh MPEJCTABICHUE O AUCKPETHBIX M HEMPEPHIBHBIX CIyYalHBIX BEIMYUHAX U
pacrpeiesieHUsX, O He3aBUCUMOCTH CIIy4YailHbIX BEJTUYMH;

—HUMETh MPEACTABICHUE O MATEMATUYECKOM OXXHIAAHUM U JUCHEPCUH CITy4YalHBIX
BEJINYUH,;

—MUMETb MPEJICTABICHUE O COBMECTHBIX PACIPEACIICHUSIX CIIyYallHbIX BEIUYMH;
—TIOHUMAaTh CYTh 3aKOHA OOJIBIIMX YHUCEN U BBIOOPOYHOTO METOJA U3MEPEHHS
BEPOSITHOCTEN;

—MUMETh MPEJCTABICHUE O HOPMAJIBHOM PAaCIHpEeIeHUN U MpUMEPaX HOPMAIbHO
pacrpeenEHHbIX Cy4allHbIX BEJIUYHH;
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—W1METh TIPEJICTABIICHUE O KOPPEISAIUHU CITyIaHBIX BEJTUYHH,

—MUMETh NPEJICTABIIEHUE O LIEHTPAJIBLHOU MPEeIbHON TEOPEME;

—HMETh MPE/ICTABIICHUE O BHIOOPOUHOM KOA(D(DUIIMEHTE KOPPEISIUU U JIMHEHHOU
perpeccuu;

—MWMETh  NPEJCTAaBIEHUE O  CTAaTUCTUYECKUX  THUIOTE3aX UM  MPOBEpKE
CTaTUCTUYECKOM TUIOTE3bI, O CTATUCTUKE KPUTEPHS U €€ YPOBHE 3HAUYMMOCTH;
—H1METh NPEJICTABIICHUE O CBSI3H SMIIMPUUYECKUX U TEOPETUUECKUX PACTIPEICIICHHUI;
—H1METh TIPEJICTABIICHNE O KOJUPOBAHWH, IBOMYHOM 3aIMCH, TBOMYHOM JICPEBE;
—BJaIeTh OCHOBHBIMU TOHATHSIMU Teopun rpadoB (Tpad, BepmmHa, pedpo,
CTETICHb BEPIIMHBI, TyTh B rpad)e) U yMETh MPUMEHSATh UX TIPH PEIICHUU 3a]1a4;
—W1METh TPEJICTABIICHNE O ICPEBhSIX U YMETh IPUMEHSTH €T0 TIPH PEIICHUH 337124,
—BJIaJIETh TOHATHEM: CBSI3HOCTH;, YMETh IMPUMEHSITH KOMIIOHEHTHI CBSI3HOCTH TPHU
pEIICHNH 3a/1a4;

—YMETb OCYIIECTBIATH IyTH TI0 p&Opam, 06xoabl pEdep U BepIuH rpada;

—HUMETh TpejAcTaBieHre o0 DiiepoBoM U [aMHWIBTOHOBOM IyTH; WMETh
MPEICTaBICHUE O TPYAHOCTHU 3a/1a4u HAXOXKJACHUS [ aMUIIbTOHOBA MYTH;

—BJIa/IETh TIOHSATHSMU: KOHEUHbIE CYETHBIE MHOXKECTBA; CUYETHBIE MHOXKECTBA;
YMETh IPUMEHSTh UX MPU PEIICHUH 33/1a4;

—YMETbh MPUMEHATh METOJ] MAaTEMaTUYECKON UHIYKIIHNH;

—YyMeTh MPUMEHATh NpUHIUN [upuxiie mpu pemieHuu 3anad. B moBcemnHeBHOM
YKU3HH | TIPU U3YICHHUH IPYTUX MPEIMETOB:

—BBIYUCIIATH WM OLICHUBATh BEPOSATHOCTH COOBITHI B PEAIbHOMN KU3HU;
—BBIOUPATh METObI MOIXOSIIETO TPEACTaBICHUS U OOPaOOTKU JAHHBIX.

TexkcTOBBLIC 321aYU

—pemaTh pa3HbIe 3a7a41 MOBBIIIEHHONW TPYIHOCTH;

—aHaJIM3UPOBATh YCJIOBHE 3a7a4M, BBHIOMPATh ONTUMAJBHBIM METOJ| PpEeIICHUs
3aJlayu, pacCMaTpUBas Pa3InIHbIE METOIBI

—CTpPOUTh MOJCNIb PELICHUsl 3aJa4d, MPOBOJUTH JI0OKA3ATEIbHBIC PACCYKIICHUS
IIPY pEIICHUU 3a]1a4H;

—pemaTh 3aJa4d, Tpedyroiure nepedopa BapuaHTOB, MPOBEPKU YCIOBHM, BRIOOpa
ONTUMAJIBHOTO PE3YNIbTATa;

—aHAIM3UPOBATh W WHTEPIPETUPOBATHL TIOJYYCHHBIC PEIICHUS B KOHTEKCTE
YCIIOBHS 3a7]a4d, BEIOMPATH PEIICHUS, HE POTHBOPEYAIIHEC KOHTEKCTY,
—TIEPEeBOIUTh MPU PEIICHUM 33Ja4yd WH(OPMAIUI0 M3 OAHOW (OPMBI 3aliCH B
JIPYTYIO, UCTIOJIb3Ys TPU HEOOXOAUMOCTH CXEMBI, TAaOJHUIIbI, TPaQUKH, TUArPAMMBI.
B noBcenHeBHOM KU3HHU M TIPH U3yYe€HHH APYTHX MPEAMETOB:

—pemaTh MPAKTUICCKUE 3a/1a9d U 33]]a4M U3 APYTUX TPESIMETOB.

HcTopusi 1 METOALI MATEMATHKH

—HMCTb NPCACTABJICHHUC O BKJIA/IC BHIAAONIUXCSA MATCMATUKOB B PA3BUTHUC HAYKH,
—IIOHHUMAaTh POJIb MATCMATUKU B PA3BUTHUHU POCCI/II/I;
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—MUCIO0JIb30BaTh OCHOBHBIE METObI JOKA3aTENbCTBA, IPOBOJUTH JOKA3aTEIbCTBO U
BBITIOJIHATH OMPOBEPIKEHUE;

—TPUMEHSITh OCHOBHBIE METO/IbI PELICHUSI MATEMAaTUYECKUX 3a]1ay;

—Ha OCHOBE MaTeMaTHYEeCKUX 3aKOHOMEPHOCTEW B NPHUPOJE XapaKTepU30BAThH
KpacoTy U COBEPILIEHCTBO OKPY>KAIOIIET0 MUPA U MMPOU3BEICHUN NCKYCCTBA,
—TMpPUMEHATh ~ NPOCTEHIIME  NpPOrpaMMHBIE  CpPEACTBA M DIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUA MaTEeMAaTUYECKUX 3a]1ay;
—TI0JIb30BAThCSl TMPUKIAJAHBIMU TMPOTpaMMaMUd M TMPOrpaMMaMU  CUMBOJIBHBIX
BBIYUCIICHUH JIJIS1 UCCIIEIOBAHUSI MATEMATHUYECKUX OOBEKTOB;

—IPUMEHSITh MAaTEeMaTUYECKUE 3HAHUS K UCCICJOBAHUIO OKPYXKAIOIIEro MHUpa
(MogenupoBaHue (HU3MUECKUX MPOIIECCOB, 3aaUl IKOHOMUKH).

I'eomerpus
Brnagete reoMeTpUUECKUMH TMOHSATUSAMU TIPM PEIICHUM 3ajad M MPOBEACHUU

MaTEMATUYECKUX PACCYKIACHUM;

CaMOCTOSITeIbHO  (OPMYJIUPOBATh  OMNPEACICHUS  T'€OMETPHYECKUX  (Uryp,
BBIJIBUTAaTh TUIOTE3bl O HOBBIX CBOMCTBAX M MPHU3HAKAX T€OMETPUYECKUX PUryp u
00OCHOBBIBaTh WJIM ONpPOBEprarb uX, 0000IaTh WJIM KOHKPETU3UPOBATh
pe3yabTaThl Ha HOBBIX KJaccax (uUryp, NpOBOJUTH B HECIOXKHBIX CIydasx
KJ1accudukanuo GUryp rno paziuyHbIM OCHOBAHUSIM;

HCCIIEI0BATh YEPTEXKH, BKJTFOUAsT KOMOWHAITUH dburyp, W3BJICKATD,
HHTEPIPETUPOBATh M IpeoOpa3oBbIBaTh HHGOPMAIIUIO, IPEJACTABICHHYIO Ha
yepTekax;

peliaTh 3aja4l reOMETPUYECKOTO COJEP)KaHUs, B TOM YHUCJIE€ B CUTyallusX, KOrja
QJITOPUTM PEIICHUSI HE CIIEIYET SIBHO M3 YCJIOBHS, BBIMOJHATH HEOOXOIUMBIC IS
pelieHrs 3aJadu  JOMOJIHUTENIbHBIE TOCTPOEHUS, MHCCIIEN0BaTh BO3MOXKHOCTD
MPUMEHEHUS TeopeM U HOopMYIT JJIsl pelIeHus 3aad4;

yMeTb (POpMYIUPOBATh U IOKA3bIBATh T€OMETPUUECKUE YTBEPKIACHUS,

BJIQJICTh TOHSATHUSIMH CTEPEOMETPHUM: TMpU3Ma, TNapajUIeIenuIel, ITupaMua,
TEeTpadap;

UMETh NPEACTABICHUS 00 aKCMOMaX CTEPEOMETPHUH M CIICACTBUAX M3 HUX M YMETh
MPUMEHSITh UX TIPU PEILICHUH 3a]1a4;

YMETb CTPOUTH CEUEHUS] MHOTOTPAHHHUKOB C UCTIOJIb30BAHUEM Pa3IMUHbIX METOIOB,
B TOM YHCJIC U METOJa CIICJOB;

MMETh TPEJCTABICHUE O CKPEIIMBAIOIIMXCA MPSMBIX B MPOCTPAHCTBE U YMETh
HaXOJUTh YTOJ U PACCTOSIHUE MEKIY HUMU;

MIPUMEHATh TEOPEMbl O MAPAJICILHOCTH NPSMBIX M IIOCKOCTEH B MPOCTPAHCTBE
MIpU PEIICHUU 3a/1a4;

yMETb MPUMEHSTh MapalIeIbHOE MPOSKTUPOBAHUE JIJIsI M300paxeHust Guryp;

YMETh TPUMEHATHh MEPICHIUKYIIPHOCTH TPSIMOM M TUIOCKOCTH TIPU PEUICHUU
3a1a4;

BJIaJIETh MOHATUSIMU OPTOTOHAJIBHOE MPOCKTUPOBAHUE, HAKIIOHHBIE U UX MPOEKIIUH,
YMETh MPUMEHSTh TEOPEMY O TPEX MEPHEHIUKYJIIApax MPHU PEIICHUH 3a]1a4;
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BIAJCTh TOHATHSMHU PACCTOSIHHE MEXIy ¢GuUrypaMu B TPOCTPAHCTBE, OOIIUi

NEPICHIUKYIAP ABYX CKPEIIMBAIOIIMXCS TPSIMBIX M YMETh MPUMEHITh HX MPH

pEIICHNH 3a]1a9;

BJIQJICTh TIOHATHEM YTOJl MEXIY MPSIMOW M IJIOCKOCTHIO U YMETh MPUMEHSTH €ro

IIPY PEIICHUY 3a]1a4;

BIAJCTh TOHATUSAMH  JBYTPAHHBIA  yTOJ, YIroJd  MEXIy IUIOCKOCTSIMH,

MIEPIICHIUKYIPHBIC TUIOCKOCTH M YMETh MMPUMEHSATh UX PU PEIICHUH 3a/1a4;

BJIQJICTh TOHATHSIMH TPHU3Ma, Tapajulefienurnel W NPUMEHATh CBOHCTBA

napaJuieNienure1a Ipyu peleHnH 3a1ad;

BJIQJICTh TIOHATHEM TMPSIMOYTONBHBIA TapajuieJienuIel U MPUMEHSATh €ro IpHu

pEIICHNH 3a/1a4;

BJIAJICTh TIOHATUSIMU MUPAMUJIA, BUIBI TUPAMUJI, JIEMEHTHI TPABUIILHON TTUPAMHUJIBI

U YMETh MPUMEHSITh UX IIPU PEIICHUU 33]1a4;

UMETh TMPEICTABJICHHUE O TeopeMe Ditsiepa, MPaBUIIbHBIX MHOTOTPaHHUKAX;

BJIAJICTh MOHATHEM ILIONIAIA TOBEPXHOCTEH MHOTOTPAHHUKOB U YMETh MPUMEHSThH

€ro TIPH pEIICHUH 3a71aY,

BJIAJICTh TIOHSATHSIMU TeJla BpamieHus (IMIHHIP, KOHYC, Iap u cdepa), iX CeUCHU U

YMETh IPUMEHSTh UX MPU PEIICHUH 33/1a4;

BJIAJICTh MOHATUSIMU KacaTelIbHbIE MPSIMbIE M IJIOCKOCTU U YMETh MPUMEHATH W3

IIpU pelICHUN 3a]1a4;

MMETh NPEJICTABIICHUS O BIHCAHHBIX U OMHCAHHBIX chepax U YMETh MPUMEHSITh UX

IIpY peIICHUH 3a]1aY;

BIAJCTh TOHATHAMH OOBEM, OOBEMbI MHOTOTPAHHHWKOB, TEJ BpAIICHUS U

MPUMEHSTH UX MPU PEIICHUH 33/1a4;

UMETh TPEACTABICHUE O pa3BepTKE IIMIMHJIpPA M KOHYCAa, IJIOMIAJAU MOBEPXHOCTU

UJIMHAPA U KOHYCa, YMETh TPUMEHSTh UX MPU PEIICHUH 3a/1a4;

UMETh TPEJCTaBICHUE O TUIOMAAU chepbl U YMETh MPUMEHSATh €r0 MPU pPElIeHUU

3amad;

YMETh peIIaTh 3a/1aui Ha KOMOWHAIIMH MHOTOTPAHHHUKOB M TEJT BPAIICHUS;

UMETh TIPEJICTABIICHHE O MOJAOOMU B MPOCTPAHCTBE M yMETh peIlaTh 3aJadyd Ha

OTHOIIIEHUE 00BEMOB U TUIONIA/ICH MOBEPXHOCTEN MOJTOOHBIX (QUTYP.
NMOBCEAHEBHOI  KM3HM W NpPpM  M3YYEHUM JIPYTHX  MNpPeAMETOB:

-COCTaBJISITh C UCIOJIH30BAHUEM CBOWCTB F€OMETPUUYECKHUX (DUTYpP MATEMaTUYECKUE

MOJAENN I PEIICHUs 3aJad MPAaKTHYEeCKOTO XapakTepa W 3a7ad U3 CMEXHBIX

JTUCITUTIINH, KCCIISIOBATh TIOJyYCHHBIC MOJICITH M MHTEPIIPETUPOBATh PE3yJIbTaT;

BJIAJIETh MTOHATUSAMU BEKTOPBI U UX KOOPAUHATHI,

YMETh BBITIOJHSTH ONEPAIIMU HAJl BEKTOPAMU;

MCIOJI30BaTh CKAJISPHOE MPOU3BEAECHNE BEKTOPOB MIPU PEUICHUU 3aaY;
MPUMEHSATh ypPaBHEHHE IUIOCKOCTH, (QOPMYNIYy pACCTOSHUS MEXKIY TOYKAMU,
ypaBHeHUE chephl IPH PEIICHUH 3a]1ay;

MPUMEHATH BEKTOPBI U METOJI KOOPJIUHAT B MPOCTPAHCTBE MPU PEIICHUN 3a]1a4
HMMETH MPEJICTABICHUE O BKJIAJE BBIJAIOIIMXCSI MATEMAaTUKOB B pa3BUTHE HAYKHU;
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NOHUMATh POJIb MATEMATUKH B pa3BUTHH Poccun

UCIOJIb30BATh OCHOBHBIE METOBl J0KA3aTENbCTBA, MPOBOJUTH JOKA3aTEIbCTBO MU
BBITIOJIHATH OIPOBEPKEHUE;

IPUMEHSTh OCHOBHBIE METO/IbI PEILICHUSI MAaTEMaTHUECKHX 3a7a4;

Ha OCHOBE MAaT€MaTUYECKUX 3aKOHOMEPHOCTEN B MPUPOAE XapaKTEPHU30BATh KPACOTY
Y COBEPILIEHCTBO OKPYXKAIOIIEr0 MUpPa U NMPOU3BEICHUN NCKYCCTBA;

IPUMEHSATh poCTenIIne pOrpaMMHBIE CpecTBa u 3JIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI [P PEILIEHUN MaTEMaTUYECKUX 3aa4;

N0JIb30BAThCA  MPUKIAJAHBIMA INPOrpaMMaMH M MPOTrpaMMaMH  CHMBOJIBHBIX
BBIUHCIICHUI JJIs1 UCCIIEI0BAHUS MAaTEMATHYECKUX OOBEKTOB.

I1. COAEP’KAHUE YUYEBHOI'O IIPEJMETA
AJITEBPA U HAYAJIA MATEMATHUYECKOI'O AHAJIN3A
10 kaacc

Heiicmeumenvhnvle uucna. llenvie n panroHanbHble 4ncia. J[€HCTBUTEIBHBIC
yucna. beckoHeyHO yObIBaroIias reoMeTpuueckas nporpeccus. Apudmernyeckuit
KOpE€Hb HATypalibHOM cTereHW. CTeneHb C paluOHAIbHBIM U JIEMCTBUTEIbLHBIM
nokasareneM. Pemenue 3amay.

Cmenennaa gpynkyua. Crenennas QyHkuus, e€ cBoiictBa u rpaduk. BzaumHo
oOpatHbie (pyHKIMU. PaBHOCUIIbHBIE YpAaBHEHUSI U HEpaBeHCTBA. MppalmoHaibHbIe
ypaBHeHus. pparimoHaibHbie HEPABEHCTRA.

Hokazamenvnaa gpynkuyusn. llokazarenbHas GyHKIUs, €€ CBOMCTBA U TpaduK.
[loka3arenbHble  ypaBHeHMs.  [loka3aTenbHble  HEpPaBEHCTBA. Cucremsbl
MOKA3aTEJbHbIX YPABHEHUN U HEPABEHCTB.

Jozapugpmuueckan  @ynkuyua. Jlorapupmel.  CpoiictBa  jorapup™MoB.
Jlecsatuunbie W HartypayibHble Jsorapudmsel. Jlorapupmuyeckas QyHkous, e
coiictBa u Trpadux. Jlorapupmuueckue ypaBHenus. Jlorapudmuueckue
HEPaBEHCTRBA.

Tpuzonomempuueckue ¢popmyant. Pagnannas mepa yrna. I[loBopoT Touku
BOKpYT' Hauajia koopjauHar. OmpejeneHue cuHyca, KOCMHyca W TaHTE€HCa yIJia.
3HaKM CHHYCa, KOCUHYCa M TaHTeHCa. 3aBUCUMOCTh MEX]y CUHYCOM, KOCUHYCOM U
TaHT€HCOM OJIHOTO M TOTO K€ yrija. TpuroHomerpuueckue ToxaectBa. CHuHYC,
KOCHUHYC M TaHIe€HC YIJIOB a U —a. Dopmynsl cioxeHus. CUHYC, KOCHUHYC H
TaHreHC ABONHOTO yria. CHHYC, KOCUHYC U TaHT€HC MOJOBUHHOTO yriia. DopMyIibl
npuBeneHus. CyMMa v pa3HOCTh CHHYCOB. CyMMa U pa3HOCTh KOCUHYCOB.

Tpuzonomempuueckue ypagrnenus. YpaBHEHHE CoSX =a. YPaBHEHHUE Sinx=a.
YpaBHeHue tgx=a. PemeHnne TpuUroHomeTrpuyeckux ypaBHeHHH. [Ipumepsl
pelIeHus MPOCTEUIINX TPUTOHOMETPUUECKUX HEPABEHCTB.

Hmoz060e noemopenue.
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11 kiaacce

Tpuconomempuueckue @ynkyuu. OONaCTb ONpENEICHUS U MHOXECTBO
3HAYCHUN TPUTOHOMETPUYECKUX (yHKIHH. YETHOCTH, HEUYETHOCTD, MIEPUOIUIYHOCTD
TpuroHomerpuueckux ¢yHkuud. CBoOHCTBa (QYHKIMU Yy=cosx M €€ rpaduk.
CpoiicTBa GpyHKIMH y=sinx U e€ rpaduk. CBolicTBa (GYHKINH y = tgx U €€ TrpaduK.
OOpaTtHbIE TPUTOHOMETPUYECKUE (DYHKIIUH.

Ilpouzeoonasn u eé zeomempuyeckuit cmuica. IlpousBonnas. IIpousBogHas
creneHHoi (ynkuuu. IlpaBuna muddepenuuponanus. [IpousBojiHbIE HEKOTOPHIX
AJIeMEHTapHBIX QyHKIMHN. ['eoMeTpuuecKuil CMBIC ITPOU3BOTHOM.

Ilpumenenue npou3eoonoit K ucciedosanuro @yukuyuii. BospactaHue u
yObiBaHue (GyHKIMHU. OKCTpeMyMbl GyHKIMH. [IpruMeHeHue mTpoU3BOAHONU K
nocTpoeHuto rpagukoB ¢GyHkumii. HawuOosbllee W HauMeHbIEe 3HAYCHUS
dbynkuuu. Beimykinocts rpaduka QyHKIUU, TOYKU rieperuoa.

Humezpan. IleppooOpa3nas. [IpaBuna HaxoxaeHus epBooOpa3HbiX. Ilnomanp
KPUBOJMHEWMHON Tpanenuuu U UHTerpajl. Beluncienue uHTErpanoB. BerumcneHue
miomaae Quryp ¢ TOMOIIbI0 HHTErpanoB. [IpuMeHeHue MPOU3BOJHON U
MHTETPAJIA K PEIICHUIO MPAKTUYECKUX 3a]1a4.

Komb6unamopuxa. IlpaBuno mnpousBenenus. llepectaHoBku. Pa3zmenienus.
Coueranus u ux cBorcrBa. bunom HrroToHa.

Onemenmovt meopuu eeposmuocmeii. CoObiTua. KoMmOuHaimm coOBbITHH.
[IpotuBomnomnoxubie coObITUs. BeposTHOCTh coObITHsI. CllOKEHUE BEPOATHOCTEH.
He3aBucumbie  coObiTHs.  YMHOXKEHHE  BeposTHOCTed.  CTaTUCTHYecKas
BEPOSITHOCTb.

Cmamucmuka. CriydaiiHble BeIWYMHBL. [[eHTpanbHbIe TEHACHIMU. Mepsl
pazopoca.

3axknouumesibHoe NOGMOPEHUE Kypca anzedpvl U HaAYAl MAMEMAMmU4ecKozo
AHAIU3a NPU NOO20MOGKe K UMO020601 ammecmayuu no Mamemamuxe.

I'EOMETPUS
10 kaacce

Beeoenue ¢ npeomem. llpenmer crepeoMerpun. AKCHOMBI CTEPEOMETPUH.
HexoTopsle cinencTBus U3 akCuOM.

Hapannenvnocmoy npameix u naockocmeii. [lapannenbHOCTb MPSAMBIX, TPSAMOU
Y IUIOCKOCTH (IapajuieibHble MPSIMbIE B POCTPAHCTBE, NMPU3HAK NAapaJIeIbBHOCTH
npsiMbIX B TpocTtpaHcTBe). [lapanmnenbHOCTh MpsAMOW M IUIOCKOCTU. B3ammnoe
pacnoJIoKEHUE MpsIMBIX B MpocTpaHcTBe. CKpelMBarOIIMecs NpsMble. YTIbI €
COHAIIPaBJIECHHBIMA  CTOPOHaMHu. B3anMHOE  pacnojoXeHue  IpsMBIX B
IIPOCTPAHCTBE. YT0JI Mexay NpsambIiMuU. [lapaienbabie TIII0CKOCTH.

CpolicTBa  mapauienbHbIX — MIockocte.  Terpasap.  Ilapannenenunes.
[TocTpoeHue ceueHnid TeTpa’apa 1 napauieienuneaa.
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Ilepnenouxkynaprnocmo npameix u niaockocmeii. I1eprieHIUKyISIpHBIE PSMBIE
B IpocTpaHcTBe. I[lapamienbHble MNpsAMbIE, MEPINEHIUKYJIAPHbIE K IUIOCKOCTH.
[Ipu3Hak NEpNEeHAUKYISIPHOCTH NPSMOM M IUIOCKOCTH. TeopemMa O MpsAMOH,
MEPIEHINKYJIAPHON TIJIOCKOCTU. PaccTossHME OT TOUKM A0 MIockocTu. Teopema o
TPEX MEPHEHIUKYISApax. YT0Jd MEXAY IPSMOU U IUIOCKOCTBIO. JIBYyIpaHHBINA Yrodi.
[Tpuznak MEPIEHINKYJISIPHOCTH JIBYX TUIOCKOCTEM. [IpssMOyTroJIbHBIN
napaienenumnen. TpéXrpadHblil yrojl. MHOrOrpaHHbIN yTOJI.

Mnozozpannuku. 1lonsatue mHororpannuka. Ilpusma. ['eomerprueckoe Teno.
Teopema Oiinepa. Ilpusma. IlpoctpanctBenHas teopema Iludaropa. IMupammuna.
[IpaBwibHas nupamuaa. Yced€HHas nupamuaa. [loctpoeHne cedeHuM NUpamMun.
CummeTtpus B npocTtpaHcTBe. [loHsATHE MPaBUIBHOIO MHOTOTPAHHUKA. DJIEMEHTHI
CUMMETPUH NPABUWIBHBIX MHOTOTPAHHUKOB.

Iloemopenue.

11 kiaacce

Hununop, kouyc u wap. llonarne uwnuHapa. IlLiomanes MNOBEPXHOCTH
uwmsHapa. [lonstue konyca. [liomans mNOBEpXHOCTH KOHYcCA. Y CEYEHHBIM KOHYC.
Chepa m map. Bzaumuoe pacnonoxenue chepbl U rmiockoctu. KacartenbHas
iockocTh K cdepe. [lnomans chepsl. Bzaumuoe pacnonoxenue chepsl U MpsMoi.
Cdepa, BnucaHHas B IWIMHAPUYECKYIO MoBepxHOCTh. Cdepa, BHucaHHas B
KOHUYECKYI0 MNOBEPXHOCTh. CEUYeHHS NWIMHIAPUYECKONM NOBepXxHOCTH. (CedeHud
KOHUYECKON TOBEPXHOCTH.

Oo0vém men. llonstue o0béMa. OOBEM MPSAMOYTOJBHOrO TapajuieNenumnea.
O0bEM npsimoid pu3Mbl. O0BEM MIMHpA. Berdncienne 00bEMOB Tell ¢ TOMOIIbIO
uHTerpana. OObEM HakJIOHHOW mpu3Mbl. OO0BEM HAKIOHHOM mpu3Mbl. OO0BEM
nupamuabl. O0sEM KoHyca. O0BEM mapa. OObEMBI MIAPOBOTO CErMEHTA, IIIAPOBOTO
CcJI0s1 ¥ apoBoro cekropa. [Inomanes chepsi.

Bexkmopvt ¢ mnpocmpancmee. llonsitue BexkTOpa. PaBEeHCTBO BEKTOPOB.
CnoxeHrue M BblYMTAaHHUE BEKTOPOB. CyMMa HECKOJBKHX BEKTOPOB. YMHOXKEHUE
BeKTOpa Ha uwucio. KommanapHele BekTopbl. I[lpaBwiio mnapaienenurena.
Pa3noxxenune BeKTopa 1o TPEM HEKOMIUIaHAPHBIM BEKTOPAM.

Memoo koopounam ¢ npocmpancmee. /leuscenusn. lIpsmoyronpHas cucrema
KoopAuHAT B mpocTtpancTBe. KoopauHatel BekTopa. CBs3b MEXIY KOOpAMHATAMU
BEKTOPOB M KoopauHatamu Touek. [Ipocreiime 3agaun B KOOpJMHATAX.
VYpaBHeHue cepbl. Yros Mexay Bekropamu. CKaJasipHOE MPOU3BEICHUE BEKTOPOB.
Breruncnenue yriioB Mexay NPSMBIMU U TUIOCKOCTSIMU. YPaBHEHHUE IIJIOCKOCTH.
[entpanbuas cumMmerpus. OceBass cUMMETpuUs. 3epKajbHas CUMMETPHS.
[TapannensHbIit nepeHoc. [IpeoGpazoBanue noaoous.

3axknouumesibHoe NOEGMOPEHUE Kypca 2eoMempuu npu noozomoeke K

umoz06o0u ammecmauuu no mamemamuke.
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PA3JIEJI I1l. TEMATUYECKOE INTAHUPOBAHUME YYEBHOI'O IIPEJIMETA «MATEMATUKA)

Pa3nen Kon- | Temsl Kon- | OcHOBHBIE BUIBI IEATEITLHOCTH 00OyJaromuxcs( Ha OcCHOBHEBIE
BO BO YPOBHE YHUBEPCAIbHBIX YUEOHBIX ICUCTBHIN) HaIIpaBJICHUS
qacoB qacoB BOCIIMTATEILHON
JCATCIIBHOCTHU
AJI'EBPA 1 HAYAJIA MATEMATHNYECKOI'O AHAJIN3A, 10 kiacc
IIOBTOPEHHUE 8

AnreOpandeckiie BEIpaKCHUS. 8 IIpenmerHsblie nemnu: 5

JIuneiiHble ypaBHEHUS U CUCTEMBI CHCTEMATH3allsl 3HAaHMH Ha OCHOBE O0O0OOLIAIONIEro | —  pPa3sBUTHE TBOPYECKHMX

ypaBHeHHH. YncnoBbie TIOBTOPEHHUS Kypca anreOpbl OCHOBHOH LIKOIIbI; CIIOCOOHOCTEH,

HEPABEHCTBA H HEPABEHCTBA MOBTOpEeHHe  mpaBuwi u  (QopMmyn Juis mpeodpa3oBaHuit UHTYMIUH, HABBIKOB

HepBOii CTENEH! ¢ OXHUM anreOpanvecKux BhIPAKEHHH; CaMOCTOSITEIIBHOM

HEeH3BECTHRIM. JIMHEHHAS YCTAHOBIICHHE CBSI3ed MEXIy KOJMYECTBOM pEIICHUI NeATEeIBHOCTH;

(byHKL[I/IH. KBaﬂpaTHI)Ie KOpHI/I. CUCTCMBbI ABYX JIMHCUHBIX ypaBHeHI/II/I U TOYCK nepecequI/Iﬂ — yMeHHe 06'beKTI/IBHO

KBajpaTHbIe YpaBHEHUs. MPSAMBIX, 33/IAI0IIUXCSI YPABHEHUSAMH CHUCTEMBI (F€OMETpUYeCKast OLCHHBATS  YPOBEHD

KBaapatianas yHKIms, e& MHTEPIPETALs); . CBOMX 3HAaHUM IO
L MOBTOPEHHE CBOWCTB YHCJIOBBIX HEPABEHCTB U CIIOCOOOB npeaMeTy u

cBoiicTra. Kyanpatibie €LIEHU HEPaBEHCTB C OJHOM MepeMEHHOM;

HepaseHcTBa. CBOMCTBa U p . p ’ . BBICTPAUBATDL  TLIAHbI

I 0000I1IeHHEe CBOMCTB PYHKIIMK B 3aBUCHMOCTH OT 3HAYCHHI o HUX
rpagukn QyHkiui. Iporpecenn. apaMeTpoB U , IIOCTPOCHUE rPaUKOB; KOPPEKTHPOBKH.

0000IIIeHHe CBOWCTB (DYHKIHH B 3aBHCHUMOCTH OT
3HAUEHHH MapaMeTpPoOB U 3HAKa , IOCTPOEHHE IPa(UKOB;
IIOBTOPEHHE METOJIOB DPELIEHUS KBAJIPATHBIX YPAaBHEHUH U

HEpaBEHCTB;  aKTyaluM3alus 3HAaHUH O  IPOTrPecCHsx
(apudmernueckass, reomeTpuueckas). MeTanpeaMeTHbIe
nesn:

— YCBOGHHEC YHHBEPCAIbHBIX METOJOB  O000OIICHHS U
CHCTeMaTH3allK 3HaHNUH;

— OBJIQJIEHHE YCTHBIM M MHUCbMEHHBIM MaTeMaTHYeCKHM
SI3BIKOM, ~ TNPUMEHMMBIM ~ TIPU  HM3YYEHHHM  IPEAMETOB
€CTEeCTBEHHO-MaTEeMaTHIECKOTO IMKJIA, pa3BuTHE

HUCCICA0OBATCIbCKHUX yMCHHﬁ;
- pa3BUTHUE yMeHI/Iﬁ 000CHOBBIBATH CBOU BBIBOJIbI U IIPOBOIUTH
JA0Ka3aTCJIbHbIC PACCYIKACHM.
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I[EﬁCTBI/]TE_]‘[ 16 Llenbie 1 paOHaIbHBIE YKCTIA. IlIpeomemmnoie yenu:
BbHBIE YUCJIA —  pa3BUTHE NOHATHS ACUCTBUTEIBHOIO YMCIA KaK pe3yibTara (dopmupoBanue
JlelicTBUTENBHBIE YUCTA. BBICTpaMBaHUS HAyYHON Teopuu NEHCTBUTENBHBIX YHCEN Ha MHUPOBO33PEHUS,
OCHOBaHHHU MOHATHSA npezena YHUCIIOBOM COOTBETCTBYIOIIETO
Beckoneuno yOBIBaromas MIOCTIEIOBATENEHOCTH; COBPEMEHHOMY
FeOMETpUICCKAsL TPOTPECCUSL. — (¢opMHpOBaHWE TOHATHSA CTCIIEHH C JCHCTBUTECIHHBIM YPOBHIO HAYKH;
MOKa3aTelleM KaK OCHOBBI JJISI HW3Y4YCHHUS CTENCHHOH, (popmupoBanme
Apudmernyeckuii KOPCHB HOKa3aTesbHOM, TorapupMUuecKoil (pyHKIHMIA; OCHOB
HAaTypaJIbHO! CTENCHN. — pa3BUTHE YMEHHMH NPHUMEHATh CBOWCTBA CTENEHU C CaMOBOCIIMTaHUA B
JIEMCTBUTENIbHBIM TOKa3aTeJeM IMpU MOJEIUPOBAHUU U nponecce
CrenmeHb ¢ paUMOHANBHBIM U W3yYEHUH  MAaTeMaTHYEeCKUX  MOJeJiel,  ONMCHIBAIOIINX BBINOJIHEHUS  paboT
JCHCTBUTENbHBIM TI0Ka3aTeIIeM. MPOLIECCHl € TIOMOIIBIO CTEMEHU C JACHCTBUTEIbHBIM pasHoro YPOBHS
OKa3arTelieMm; CJI0)KHOCTH,
—  ¢dopmupoBaHue yMeHHH NMPUMEHSATh METOJbI JOKA3aTEIbCTB TpeOyroumx
U aITOPUTMBl PEIIEHUH MPAaKTHUYECKUX 3a/ay, ONUpasCh Ha OTBCTCTBCHHOT'O u
H3YYEHHBIE TEOPEMBI U CIEACTBHUSL. TBOP1ECKOTo
Memanpeomemnuie yenu: OTHOIICHHS,
— pa3BUTHE  YMEHUH  CaMOCTOSATENBHO  OCYLIECTBIISTD, Ppa3BUTHC
KOHTPOJIMPOBaTb M  KOPPEKTHUPOBATh JAEATEIbHOCTH B CIIOCOOHOCTH H
mporecce 000OIICHMs, CHUCTEMATH3allMd W  PACHINPEHUS TOTOBHOCTH BECTH
3HAHWUM, T[IOJIy4EHHBIX B OCHOBHOM UIKOJIE; pa3BUTHE Auajor ¢ ApyrumMu
CIOCOOHOCTEH K CaMOCTOSITEIbHOMY TOHCKY METOJIOB JIIOABMHU B IIPOLECCE
peuleHus  IPakTUYECKUX U IMPUKIAAHBIX  3a4a4, C COBMECTHOH
IIPUMEHEHUEM U3YYEHHBIX METOJIOB; ACATCIBHOCTH.
—  ¢dopmupoBaHre yMeHHH SICHO U TOYHO M3JIaraTh CBOIO TOYKY
3peHusl KaKk YCTHO, TaK M HMHCHbMEHHO, TPAMOTHO IOJB3YSCh
SI3BIKOM MaTEMaTHKH.
CTEIIEHHAA 16 CreneHHas QyHKIWS, €€ CBOHCTBA IIpeomemnwie yenu: 5,3
®YHKIUA u rpaduk. — BBEJCHHE IIOHATHS CTENECHHOW (QYHKIMM; H3ydeHHe e& ¢dbopMupoBanue
CBOMCTB aHAUINTHYECKUMH U I'paHIECKUMH METOJaMU; MUPOBO33PEHUS,
B3anmuO0 0OpatHBIC (QYHKIUU. — W3y4YCHHE TOHATHA OOpaTHOH (QyHKIUH, 0000IIeHNE COOTBETCTBYIOLIETO
MOHATHS O00paTHOW (QYHKINM C WCIONB30BAaHUEM paHee COBPEMEHHOMY
PaBHoCHIbHBIC — ypaBHEHHS U HW3YYEHHBIX  3aBHCHMOCTEH;  (OpPMHpPOBaHHE  YMEHHA YPOBHIO pasBUTHA
HCpaBCHCTBA. AQHATTUTHYECKON 3amuch (QYHKOWH, OOpaTHOH HaHHOM, a HayKH,
TaKXKe yMEHUS IOCTPOeHUs rpadyuka oOpaTHOH QYHKITUH; pasBuTHe
HppauyoHasbHbie ypaBHEHHS. — BBEIEHUE  ONPEACJICHUN  DPABHOCWIBHBIX  YpaBHEHHUH CTpEMIIEHUH K
(HepaBeHCTB, CHCTEM) M ypaBHEHHH (HEpaBeHCTB, CHCTEM) — CaMOCTOSATENBHON
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HppanuoHaabHble HEPABEHCTBA.

CIICJICTBHIL;

BBEJICHHE TMOHATHA OOJACTH ONpENeNICHHUs YpaBHEHUS
(HepaBeHCTBa, CHCTEMBI);

NPUMEHEHWE TIPH PEIICHHH YpaBHEHUH (HEPaBEHCTB,
CHICTEM) CBOMCTB paBHOCWIJIBHBIX IPEOOpa30BaHUT;

o0y4eHIe METOJaM PEIICHHS UPPAMOHANBHBIX YPAaBHEHUH U
HEpPaBEHCTB.

Memanpeomemmnvle yenu:

oOydeHHe NpHUEeMaM HHTEPIPETaluy SBJICHUI IPOLIECCOB,
MIPOTEKAIONIHUX 110 CTEIIEHHOW 3aBUCUMOCTH;

pa3BUTHE YMEHHUH CaMOCTOSATENLHO ONPENEISATh  LEH
JIEATENIbHOCTH MO M3YUYCHHUIO JJIEMEHTAPHBIX (QYHKUIUH M HX
MIPUMEHEHHIO, HCIIOJIb30BAaTh BCE BO3MOXKHBIE PECYpPCHI IS
JOCTHXKCHUS ITIOCTAaBJICHHBIX ueneﬁ;
(hopmupoBanue CIOCOOHOCTH M
CaMOCTOSTEIILHOMY HOMCKY
NpaKTHYECKUX 3a]ay;

pa3BUTHE KPUTHYHOCTH MBIIUICHUS B MPOLECCE OLCHKH U
UHTEpIpeTand WHQOpMAIHH, MONYy4aeMOU U3 Pa3IHMYHBIX
HWCTOYHUKOB;

pa3BUTHE YMEHUN B3aMMOJECHCTBUA B IIpOLIECCE€ IOUCKA
petenust mpooem.

TOTOBHOCTH K
METOO0B peureHus

TBOPYECKOM U  OT-
BETCTBEHHOU
JIeSITeNTbHOCTH;
pa3BUTHE
CTpeMJIEHUI K
camMo00pa30BaHHIo,
CO3HATENBHOMY  OT-
HOIIEHHIO K
HENpEPLIBHOMY
00pa30BaHHIO KaK
YCIIOBUIO  YCIICIIHOM
npo¢eCCHOHATIBHOMN U
o01ecTBEHHOM
JIESITeTTbHOCTH.

IHOKA3BATEJIb | 12 IMokazatenbHass  QyHkuus, e IIpeomemnuie yenu:
HASI cBOlicTBa U rpaduk. — BBEJCHHC TIOHATHSA I[IOKA3aTEeNbHON (QYHKIUHM, H3yYCHUE pasBuTHE
OYHKIUS CBOWCTB ¥ MOCTPOCHHE TpadrKa MoKa3aTeIbHOH (QyHKITUT, AHAIUTUYECKUX
IToka3zarenbHble ypaBHEHUSI. —  oOyueHue PELLEHHIO MOKa3aTeIbHbIX ypaBHEHUI crocoOHOCTEH u
(HepaBeHCTB, CHCTEM) AaHAIUTHYECKUMH M TpapHUYecKuMH UHTYUIMU (B XOJIE
IToka3zarenbHble HEPABEHCTRA. croco0amu. HaboAeHUS 3a
Memanpeomemmuvie yenu: [IOBEICHUEM
Cucrembl OKa3aTCIbHBIX —  MOJENUpPOBaHUE SIBJICHUM M MPOLECCOB, MPOTEKAIOMIMX IO SKCIIOHCHIMATIbHBIX
YPaBHEHHU ¥ HEPABEHCTB. 9KCIIOHEHIIMAILHON 3aBHCHUMOCTH, C TOMOIIBIO (OpPMYyT | 3aBUCHMOCTEH);
rpadMKOB MOKA3aTeIbHON (QYHKINH; pa3BuTHE
HCCIIEIOBaHUE PEaJbHBIX IMPOIECCOB M SIBICHUH, JIuunocmuole HCCIIE0BATENbCKIX
uenu: YMEHHH,
— pa3BUTHE AHAJIUTHYECKUX CIOCOOHOCTEH W MHTYyHIMH (B HEOOXOIUMBIX B
XoZie HAOMIOACHHS 32 IIOBEICHHWEM DSKCIIOHCHIIMABHBIX OCBOCHHH OymymIux
3aBHCHUMOCTEH); TBOPUYECKUX
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pa3sBUTHE HCCIICAOBATEILCKIX YMEHHH, HEOOXOAMMBIX B
OCBOEHHH OyIyIIMX TBOPUYECKHUX Mpodeccuit;
COBEPILIEHCTBOBAaHUE  KYJIbTYPHl  BBIYUCIMTENBHBIX U
rpadpudecKknx  JCHCTBHHA.NMPOTEKAONMX IO  3aKOHAM
M0KA3aTeJIbHOW  3aBUCHUMOCTH, C IIOMOIUBIO  CBOMCTB
MTOKa3aTeIbHON (PyHKIHH.

npodeccui;

COBEpLICHCTBOBAHUE
KyJIBTYpBI
BBIYMCIUTEIBHBIX U
rpaduIecKux
IEUCTBUIL.

JJOTAPUOMHU
YECKAA
OYHKIUA

18

Jlorapudmsr. CaoiicTBa

JorapuQpMoB.

JecaTuuHble W HaTypallbHBIC
sorapumMbl.

Jlorapupmuyeckass ¢GyHKuus, €
cBOMicTBa U rpaduk.

Jlorapupmudeckne ypaBHEHHUS.

Jlorapugpmudeckne HepaBeHCTBA.

Ilpeomemnoie yenu:

BBE/ICHHE TIOHATHS Jorapupma 4ncia;
U3y4YCHUE CBOWCTB JIOTapU(pMOB;

NpUMCHEHHE  CBOWCTB  JIOTApU()MOB M OCHOBHOTO
J0TapUYMHIECKOTO TOXJIECTBA U YIPOLICHHS
ToTapU(PMIYECKUX BBIPAKCHUI BEIYUCICHUSAX;

BBEJICHUEC  MOHATUA  JECATHYHOIO M HATypalbHOro
norapugma,

npuMeHeHne (GopMynel nepexona Jorapupma K Apyromy
OCHOBAHHIO ISl BEIYMCIICHUS JIOTapU(QMOB YHCEI C JTIOOBIMH
OCHOBAHUAMH (NIpM  HCIHOJB30BAHUH  BBIYHUCIUTEIBHOM
TEXHUKH);

BBEJICHHE MOHATHS JorapupmMudeckod (yHKIUH, U3ydCHUE
CBOMCTB JorapupmMu4eckodl (YHKIUM U MOCTpoeHHe eé
rpaduka;

oO0y4yeHHe  pEIICHWI0  JIOTapu(PMHUYECKHUX  YpaBHEHHH,
HEpPaBEHCTB M MX CHUCTEM aHAINTHIECKUMH M rpadUuecCKUMHU
METO/aMM, HAXOXXAECHHIO TOYHBIX W  NPHOJIMKEHHBIX
3HaUYEHUH KOpHEH ypaBHEHUI.

Memanpeomemmuvle yenu:

pacmiupeHre  BBIYMUCIUTENBHOTO  ammapaTa 3a  Cuér
NIPUMEHEHNSI CBOWCTB JIOTapU(PMOB (3aMeHa BBIYUCICHUI
MIPOM3BEACHUS M YACTHOTO CTEIICHEH Ha BBIYHCIICHHUS CYMM H
pasHoCTel nokasaTesel cTenenei);

o0y4yeHHe  MOJAENMPOBAHUIO  pEAJbHBIX  IPOILECCOB,
MIPOTEKAFOIIUX o 3aKOHaM SKCIOHEHIMATbHOI
3aBHCUMOCTH, U HCCIICJOBAaHUIO CO3JAHHBIX MOJENEH cC
ITOMOIIIBIO amIapara Jorapu)MUPOBAHHS;

OCO3HAHME B3aMMOCBSI3M MaTEeMaTHUKH CO BCEMH MPeIMETaMHU
€CTECTBEHHOT'O U TYMAHUTAPHOTO ITUKJIOB.

COBEpILIEHCTBOBaHHE
BBIYUCIIUTENIbHON
KyJIBTYPBI;
pacImpeHne CpesCcTB
u METOJIOB
npeoOpa3oBaHuUit
CHMBOJIBHOTO SI3bIKa;
pacimpeHue
IIpeACTaBICHUM o
B3aMMHO  OOpaTHBIX
JIEUCTBUSAX.
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TPUT'OHOME 26 Panuannas mepa yria. IloBopor Ilpeomemnmnuvie yenu: 3,5
TPUUYECKHUE TOYKM BOKPYI Hadajla KOOpJIUHAT. —  pa3BHTHE IPEACTaBICHUI 0 MaTeMaTHKe KaK 4acTH MHPOBOH | —  (opMupoBaHHe
®OPMYJIBI OmnpeneneHue cuHyca, KOCUHyca U KyJIbTypHE, O cIoco0aXx ONHMCAaHWsI Ha MaTeMaTHYECKOM MHUPOBO33PEHUS,
TaHTeHCa yTJa. SI3BIKE, B YACTHOCTH B TEPMUHAX TPUTOHOMETPHH, SBICHUI COOTBETCTBYIOLIETO
peasbHOTrO MHpa; COBPEMEHHOMY
3HakM CHHyca, KOCHHYCa H —  (opmupoBaHKe NpeACTaBICHUH O MOHATHAX TPUTOHOMETPHUU YPOBHIO pa3BUTHA
TaHTCHCA. 3aBHCHMOCTb MEXIY KaK MaTeMaTH4eCKHX MOJENAX, MO3BOJSIOIIUX ONHUCHIBAThH HayK{ u
CHHYCOM, KOCHHYCOM u IpOLECCHl, U3ydaeMmble (M3UKOH, PKOHOMHUKOH U JApyrumu 00IIecTBeHHOI
TaHTEHCOM OJHOTO H TOTO K€ HAyKaMHu; MIPAKTUKH;
yria. —  JalbHeillee pa3BUTHE MOHATUSA ACHCTBUTEIBHOTO YKCHA MO- | —  Pa3BUTHE FOTOBHOCTHU
CPEICTBOM IIPEICTABICHHUS B TPUTOHOMETPHUECKOH (hopMe; ydammxces K
TpuronomeTpHyecKie TOXECTBA. — ¢opMmHpoBaHWE YMEHHHA ONpPEHeNATh H  HCCIEIOBATh CaMOCTOSITEIILHON
CuHycC, KOCHHYC M TaHI'€HC YIJIOB CBOWCTBA CHHYyCa, KOCHHYyca, TaHTEHCa, KOTaHICHCa TBOPYECKOH
a v — . POPMYJIBI CIOKCHHUSL. JIEHCTBUTEIBLHOTO qHca, HCIIOJIB3YS OJTHO3HAYHOE HEATEIIBHOCTH,
COOTBETCTBHME MEX/Y TOYKAMHU YHMCIOBOM NPAMOii U ToukamMu | —  (OPMHUPOBAHME
CuHyCc, KOCHUHYC U TaHI€HC OKPYKHOCTH; HaBBIKOB
JIBOIHOTrO yria. — o0y4yeHHE NPUMEHCHUIO TPUTOHOMETPUYCCKHX TOXICCTB COTPpYyAHHUYCCTBA B
TIPpU BBIYHCICHUAX, npeo6pa3OBaH14;1x TPUTOHOMETPUYECCKUX nponecce yqe6H0171,
CuHyc, KOCHHYC M  TaHICHC BBIPQXKEHUH, PEIICHUH MPOCTEUIINX TPUTOHOMETPUUECKUX y4eOHO-
TOJIOBMHHOTO yIJIa. YpaBHEHUH, c HUCTI0JIb30BaHUEM JIOKa3aTeNbHBIX UCCIIEI0OBATENLCKOM,
DopMyJIbl IPUBEACHHUS. PACCYXK/ICHHUIA. 00I11eCTBEHHOM
—  Memanpeomemnboie yenu: ACATCIBHOCTH.
CymMa 1 pasHOCTb CHHYCOB. —  pasBUTHE YMEHMIl CaMOCTOATENHHO OIpPENeNATh Leld
NESITeIBPHOCTH TI0 YCBOCHHIO ¥ MPUMCHCHHIO 3HAHHHA
Cymma 1 pasHOCTb KOCHHYCOB. TPUTOHOMETPUM KAaK MATEMATHYECKOH MOJeIU peajbHOM
JEHCTBUTEIILHOCTH,
—  ¢opmupoBaHue HaBBIKOB y4eOHO-HCCIeI0BATENIbCKON
NEeSTeIbHOCTH,  TOTOBHOCTH K  TOWCKY  PEIICHUS
NpPaKTUYECKHX 3a]1ad;
pa3BUTHE YMECHHU OPHUEHTHPOBATHCS B PA3IUYHBIX HCTOYHHKAX
nHpOpMaLNH, KPUTHIECKH OIICHUBATh MOJYYICHHYTO
nH(popManmio, IPUMEHSTH €€ B CBOEH JIeSITEIbHOCTH
TPUTOHOME 19 VYpaBHenne COSX =a. Ilpeomemmnvie yenu:
TPUUYECKHUE —  BBeJIEHHE MOHATHH arcsin a, arccos a, arctg a; 3,5
YPABHEHUSI Vpasrernne SINX =4a. —  BBIBOJ q)oPmyn KOpHEH MPOCTEHIINX TPUTOHOMETPHYECKHUX | — COBEPILICHCTBOBAHUE
YpaBHEHH; HaBBIKOB
VpaBHeH#e th =a. Penienue — o00y4YeHHE pEIIeHUI0 TPUTOHOMETPUUYECKUX YpaBHEHUH, CaMOKOHTPOJIA;
CBOISIIMXCS K anreOpanuecKhM, PENICHUIO OJHOPOAHBIX | —  Pa3BUTHE
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TPUTOHOMETPUYECKUX YPaBHEHHH.

OTHOCHUTCJIbHO CMHYCAa U KOCUHYCa ypaBHeHIdﬁ;

BBIUHMCIIMTECILHOM u

— o0Oy4yeHHE pEIICHHI0 TPUTOHOMETPUYECKHX  ypaBHEHHH ANropUTMUYECKOI
Hpumeps! peurenns METOJAaMU 3aMEHbl HEHU3BECTHOIO U PA3JIOKCHUS Ha KYJbTYPBI,
MIPOCTENIINX MHOXXUTEH, pa3BUTHE TBOPYECKOU
TPATOHOMETPUYIECKUAX —  3HAKOMCTBO C METOJOM OII€HKH MHOJKECTBA 3HAUEHUH JIEBOM WHUIINATHUBBI,
HCPaBEHCTB. 1 TIPaBOM YacCTeH TPUTOHOMETPUYECKOTO YPaBHEHHS; HCCIIEN0BATENBCKUX
— 3HaKOMCTBO CO CIIOCO0AMH PEIIeHHS TPUTOHOMETPHYECKUX YMEHHH,
HEPaABEHCTB. CaMOKPUTUYIHOCTH.
Memanpeomemnuvle yenu:
—  pacCIIMpEHHUE CPEICTB MOAEITHPOBAHUS PEAIbHBIX NIPOLECCOB
H SIBJICHHI;
—  ¢dopmupoBanne MpuEMOB Nepexoaa OT AaHATUTHIECKON K Tpa-
(udeckoif MoieN M 00paTHo;
—  Pa3BHUTHUE aITOPUTMUYECKOTO U JOTMYECKOTO MBIIIICHUS;
—  COBEPLICHCTBOBaHWE NPHEMOB TOYHBIX W HPHONIKEHHBIX
BBIUMCIICHUH;
— 3HaKOMCTBO C MAaTeMAaTHYECKUM TOJKOBAHHUEM IOHATHUS
MIEPUONYHOCTH, HMMEIOIIET0 Ba)KHOE MHPOBO33PEHUECKOE
3Ha4YCHUE;
—  3HaKOMCTBO C (M3WYECKHUMH SBICHUSMH, OIHCHIBAEMBIMH C
MIOMOIIBIO TPUTOHOMETPUYECKUX YPaBHEHH.
INOBTOPEHME | 21 Pemenne 3a7aHuH Ha IlIpeomemmnoie yenu:
npeoOpa3oBaHue CTCIICHHBIX, —  yMeTb pemath 3afganus tuna 1, 5,9, 10 u 11 u3 JEMO EI'D dbopmupoBanue
MOKa3aTebHBIX, (npoduIbHBINA YPOBEHB); OCHOB
JorapupMHUIECKUX " —  BIaAeTh mpuéMamu pemeHus 3agad tuma 13 uz JEMO EI'D CaMOBOCIIMUTaHHS B
TPUTOHOMETPHYECKHUX MOBBIIICHHOTO YPOBHS C OTOOpPOM KOpHEW M3 3aaHHOTO mporecce
BBIPAYKEHUI. Pewmenue NPOMEXKYTKA. BBITIOJIHEHHUsT ~ padoT
NPOCTEAIINX JIMHENHBIX, Memanpeomemnole yenu: pasHoro YPOBHS
KBaJApaTHBIX, HppanuoHaJIbHBIX, —  yMEHHe CaMOCTOSTEIIBHO OnpeaensiaTh Leau CBOETO CJIOKHOCTH;
MOKa3aTeIbHBIX u o0y4eHHsI, CTaBUTh U (QOPMYNHPOBaTH Ui ce0s HOBBIC Pa3BUTHE TBOPUYECKUX
JI0rapu(pMUIECKHX YPaBHEHUH. 3a/1a4M B yu4€0e W MO3HABATEIBHOH JCSITELHOCTH, PA3BUBAThH CIIOCOOHOCTEH,
Pemenne YpaBHEHHH MOTHBBI U HHTEPECHI CBOEH MTO3HABATEILHOH 1S TEITLHOCTH; WHTYUIIMH, HAaBBIKOB
TOBBIINCHHOr0 ypOBHA CJIOXHOCTH — yYMEHHME CaMOCTOATEIbHO IJIAHUPOBAThb IYTU AOCTHXKECHHUS CaMOCTOSATENbHON
(KBaZpaTHBIX, TOKa3aTEIbHBIX, meneif, B TOM YHcie albTepHATUBHBIC, OCOZHAHHO BHIOMPAThH JIESATENbHOCTH.
HUppanoHaIbHbIX, HanOonee S(QQEeKTHBHBIE CHOCOOBI pelIeHUs Y4eOHBIX U

norapuMuUYecKux) ¢ 0oTOOpOM
KOpHeH u3 3aJJaHHOTO

II03HaBaTCJIIbHBIX 3aJa4,

— Ppa3BUTHUC yMeHI/Iﬁ CaMOCTOATCIIBHO OCYHICCTBJIATD,
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IIPOMEKYTKA. Pemmenue
TPUTOHOMETPUYECKUX YpaBHEHUI
6azoBoro u MOBBIIIEHHOTO
YPOBHEH CIOXHOCTH C OTOOpPOM
KOpHEeM u3 3aJaHHOT'O
npoMexyTka. Pemenue 3agad Ha
MPOLEHTHl, YacTH, [JOJNH, Ha
KOHIICHTPAIMIO, CMECH, CIIIaBbIL.
Pemenue 3amannii Ha BEIYUCIICHUS
U npeoOpa3oBaHUs 1O 3aJaHHBIM

(dbopmyram.

KOHTPOJHUPOBaTh M KOPPEKTHPOBATh NEHCTBUS B Tpollecce
0000IIeHUs, CHUCTEMAaTH3allMd W pPACIIMPCHUS 3HAHUM,
MOJIYY€HHBIX B OCHOBHOM LIKOJIE;

(dbopMupOoBaHHE YMEHUH CaMOCTOSTEIBHO OCYIIECTBIATH,
KOHTPOJIMPOBATH U KOPPEKTUPOBATH CBOIO JCSITEIBHOCTD MIPH
BBIIIOJTHEHHUH 3aJaHUMN.

UTOTO 136
AJI'EBPA U HAYAJIA MATEMATHYECKOI'O AHAJIMN3A, 11 kaacc
TPUT'OHOMET | 20 OO0iacTh oTIpeNeIeHUs 5 IIpeomemnmnole yenu: 45
PNUYECKHUE MHOXXECTBO 3HAUEeHUN —  BBEJICHHUC MOHATHUS TPUTOHOMETPHUCCKON (DYHKIINH; —  pacmupeHue
®OYHKIIUU TPUTOHOMETPHUIECKIX —  ¢dopmupoBaHue yMeHMI HaxOAWTh OONACTb OINpPEACICHHUS U OPECTABICHUN 0
yHKLHi. MHOKECTBO 3HAUEHUH TPUTOHOMETPUIECKHX (yHKIINi; B3AHMHO 00paTHBIX
—  00y4yeHHe HCCIeI0BaHUIO TPUTOHOMETPHUECKHUX (DYHKIIUH Ha JIEUCTBHUSAX;
Y&THOCTS, HEUETHOCTD, 4ETHOCTH | HeqéiTHOCTL U HaXOiKJj[eHI/IIO nepuosa (byHKL[-I/II/I; —  pasBuTHE 5
TePHOMIHOCTD — wm3ydeHue cBoicTB GyHkmmit Y =COSX, Y=SINX, BEIHCIINTEIIEHOH,
_ _ ANTOPUTMUYECKON H
TPUTOHOMETPUUECKUX y = th s y = Cth y O6y‘IeHI/Ie TMMOCTPOCHUIO l"pa(bI/IKOB rpa(l)HqCCKOﬁ
(hyHKIHIA. (GYHKIMHA ¥ NPUMEHEHUIO CBOMCTB (DYHKUMH NpH pelIeHUH KyJIBTYpBI;
YPaBHEHMI U HEPABEHCTB. —  pa3sBUTHe TBOPUECKOit
CBoiicTBa byHKIUM — O3HaKOMJIeHHE C OOpaTHBIMH  TPUTOHOMETPUYECKHUMH MHUIHATHBDI,
Y =COSX u eé rpadux. (YHKIHMAMH, X CBOMCTBaMHU U TpaduKamH. HCCIIEI0BATETHCKHX
Memanpeomemnuie yenu: yMenuii,
. . — 3HaKOMCTBO C MAaTEMaTHYECKUM TOJKOBAHWEM IOHSATHUS CaMOKPUTHYHOCTH.
Caoiicta QynKkmmm Yy =SINX NEPHOANYHOCTH, HMMEIONIETO BaXHOE MHPOBO33PEHYECKOE
u e€ rpaduk. 3HAUEHHWE; 3HAKOMCTBO C  (HM3MYECKUMH  SIBJICHHSIMH,
ONUCBIBAEMBIMU €  I[OMOIIBIO  TPUTOHOMETPUUECKUX
GyHKIHT;
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CpoiictBa ¢yHKIuN Y = tgX
u eé rpaduK.

3HAKOMCTBO C CHUHYCOHMJIOH Kak Tpa(uKOM TrapMOHHYECKUX
KoJeOaHuii;

3HAKOMCTBO C (OpPMYyJIaMH, TMO3BOJSIOIIUMHA HAXOIUTh
NpUOIMKEHHBIC 3HAYCHUS SinX wu COS X, ¢ noMoupto

OOpatHbie
TPUTOHOMETPHYECKUE MHOTOHJICHOB.
(hyHKIIH.
MMPOU3BO/IHA | 19 ITpousBoaHAas. Ipeomemusie yenu: 345
I U EE 19 ~  3aBepliieHue (OopMHUpOBaHUS MpENCTaBICHUS O Hpenene
TEOMETPUYE IIpousBoaHas CTeleHHol YHCIIOBOH MOCIIEOBATEILHOCTH;
CKWII DyHKLMH. — 3HAKOMCTBO C MOHATHSAMH Mpejena (GYHKIHH B TOYKE U Ha
OECKOHEYHOCTH, M aCHUMOTOTaMH rpaduka (GYHKIHH, CO
CMBbICJI Tpasia CBOMCTBaMH TpeesIOB (DYHKIIHI;
b hEPEHIPOBARHL. —  ¢dopmupoBanue rpagpu4ecKoro MpeJCTaBICHUS 0
HETIPEPBIBHOCTH (DYHKIIUH;
— oOyucHHE BBISBICHHIO HEMPEPBIBHBIX (YHKINIA ¢ OMOPOi Ha
[Iponssozbie HEKOTOPBIX ONpeNieTICHNe HEeNPEephIBHOCTH (yHKUMKM (B TOYKe; Ha

AIIEMEHTAPHBIX (PYHKIHH.

I'eomerpuueckuit CMBICIT
MIPOU3BOAHOM.

HHTEpBAaJe);

3HAKOMCTBO C TIOHATHEM IPOM3BOAHON (YHKIMH B TOYKE U
ee (PU3MUECKUM CMBICIIOM;

(opMHpOBaHHE HAYaJIbHBIX YMEHUI HAXOANUTH IPON3BOJHBIC
QJNIEMEHTApPHBIX  (YHKIMHA HAa  OCHOBE  OIpEesCHUs
MIPOU3BOJIHOM;

BIajieHue  TpaBwiamMu  quddepeHIrpoBaHUsT  CyMMBI,
NpOU3BECHUS U 4YaCTHOTO JBYX (YHKIMH, BBIHECEHUs
HOCTOSIHHOT'O MHOYKHTEJIS 32 3HAK IIPOU3BOJIHOI;

3HAKOMCTBO ¢ Ju((epeHIMpOBaHUEM CI0XHONH (QYHKUUH M
TIPAaBUJIOM HaXO0>KAEHHS MPOU3BOIHON 00paTHOM (QyHKINH;
oOydeHHe  WCIIONB30BaHMIO  (OPMYJIBl  NPOM3BOIAHOM
f (X) =xP it roboro

CTENEHHOH  (YHKIUH

JEUCTBUTENBHOIO YUCIIA D);
(dopmupoBanue yMEHUs
3JIeMEHTapHBIX (YHKINH;
3HAKOMCTBO C TEOMETPHYECKHM CMBICIOM IIPOM3BOIHOM,
o0y4eHHe COCTABJICHUIO YPaBHEHHS KacaTeIbHON K TpaduKy
(yHKIMU B 3aJaHHOH TOUKE.

HaXOoIUuThb MMPOU3BOAHBIC
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Memanpeomemnple yenu:

—  HCTOJIb30BaHHE (DU3MUECKOTO CMBICIA IPOW3BOJHOM IS
OIpENIENIEHUs] CKOPOCTH IBHKEHHMsI MaTepHadbHON TOYKH B
JAHHBIH MOMEHT BPEMEHU;

— YCTaHOBJICHHME CBSI3M MEXKIy 3HAUYCHUEM IIPOU3BOJHOU
(YHKIMM B JJaHHOW TOYKE M TAaHI'€HCOM YIJia KacaTeJbHOH,
NpoBEAEHHOH K rpaduKy QyHKINH B JaHHOH TOYKE;

— ¢QopmupoBaHMe TOHATHS TpeAena MOCJIENI0BATEILHOCTH

o n
iomancu IMpaBUJIbHBIX 2 - YT'OJIbHUKOB, BIITMCAHHBIX B
OJHUH U TOT K€ KPYT.

INPUMEHEHH
E
IMPOU3BOJHO
N K
HCCJIEJOBA
HUIO
®YHKINM

19

Bo3pacranue wu
(dhyHKIIH.

yObIBaHHE

OKcTpeMyMbl QyHKIHU.

IIpumeHenue NpoOU3BOAHOU K
MIOCTPOCHUIO rpaukoB
(hyHKIHIA.

HauGOomnpliliee M HauMeEHBIIEE
3HAYCHUS (PyHKIIHH.

Brimmykiiocts rpaduka
(YHKIINY, TOYKH Ieperuoa.

19

IIpeomemnuie yenu:

— 00y4yeHHe IPHUMEHEHUIO JOCTATOYHBIX YCIOBUIT BO3pacTaHHs
U yOBbIBaHUS JJISl HAXOXKJICHUS TPOMEKYTKOB MOHOTOHHOCTH
GbyHKIMY;

— 3HaKOMCTBO C IOHSATHAMH TOYEK OJKCTpeMyMa (YHKIIHH,
CTal[IOHAPHBIX U KPUTHYECKUX TOYEK, C HEOOXOIUMBIMU M
JOCTaTOYHBIMH yCIOBHSAMH SKCTpeMyMa (pyHKINY;

— oOyd4eHHe TIOMCKY (BBIUYMCIICHHIO) TOYEK OJKCTpeMyMa
GbyHKIHT;

— oOydyeHHME HAXOXKICHUIO HAMOONBIIEr0 W HAMMEHBIIETO
3Ha4YeHUH (PYHKINH C TIOMOIIBIO TPOU3BOIHON;

—  3HaKOMCTBO C MOHSITHEM BTOPOIl NMpPOM3BOIHON (YyHKUUH U
e€ QUBNIECKUM CMBICIOM;

— IpUMEHEHHME  ammapara BTOPOM  INPOU3BOJHOM I
HAXOXKACHUS MHTEPBANOB BBIMYKIOCTH M TOYEK Ieperuda
GbyHKIMY;

— ¢dopmupoBanre ymeHuss crpouth rpaduku  (QYHKIUI-
MHOTOYJIEHOB € IOMOIIBIO MEPBOW MPOM3BOJHOM M BTOPOM
MIPOU3BOTHOM.

—  Memanpeomemmnuie yenu:
—  ¢dopmupoBaHue mpenacTaBiIeHHH 00 3KCTpEMalIbHBIX 3aadax

(3amayax HA  ONTHUMH3AIMI0) B  HayKe, JKOHOMHKE,
MIPOU3BOJICTBE;
— oO0yd4eHHWe MeToJaM peUIeHHs 3aJad Ha HaXOXICHHE

MHOTOYTOJIFHIKOB HauOOJIBIIEH IUTOMAAN, BIHCAHHBIX B
OKPYXHOCTb;

1,2

BOCIIUTaHHE
MaTpUOTU3MA,
TOPIOCTH 32 CBOIO
Ponuny Ha npumepe
KHU3HU u
JIESITEIIEHOCTH
OTEYECTBEHHBIX
YYEHBIX -
MaTeMaTHKOB
(Yeoprmes I1.J1.);
pa3BUTHE
AHATUTHYECKHIX
crocoOHocTEH U
UHTYHUUH B  XOJe
pemieHus 3ajad  Ha
ONTUMU3AIIHIO;
pas3BuTHE
BBIYHCIIATEIHHOM,
ITOPUTMUYECKON U1
rpadudeckoi
KYJIBTYPBI.
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— oO0ydeHHe METOJaM PEIICHHUS 3a/1a4 Ha HaXOXKJICHUC BBICOTHI
KOHyca HauOojplmiero o0béMa, BIHUCAaHHOTO B cdepy
3aJ]aHHOTO PajJyca;

- o0ydyeHHE METOJaM PEIICHUS MPHUKIAIHBIX 3a]1a4, CBA3aHHBIX C

MCCJICJIOBAaHUEM XapaKTEPUCTUK TMPOLECCOB, MPOTEKAMONIMX B

(u3uke, OMONOTUM, XWMHUH, 3KOHOMUKEC U HHTEPIPETUPOBATH

MOJTy4SHHBIE PE3yJIbTAThI

HNHTEI'PAJ 14 [lepBooOpa3zHasi. 14 IIpeomemnwie yenu: 4.5
IIpaBuia HAXO0KICHHUS — O3HAaKOMJICHHE C TIOHATHEM TIepBOOOpa3HOH, oOydeHne | — pa3BUTHE
IepPBOOOPA3HBIX. HAaXOXXICHHUIO  TEPBOOOpPAa3HOW  IUIi  CTENEHHOH | BEIYHCITUTCIIFHON |
TPUTOHOMETPUUECKHUX (DYHKLINII; AJITOPUTMUYECKOU
Ilromans KPHBOTHHEHHOT —  O03HaKOMJICHHE C TOHITHEM HHTETPUPOBaHHS M OOyueHHE KYJNbTYpPHI;
MPUMEHEHHIO IPaBWJI WHTETPUPOBAHMS NPU HAXOXKICHUW | —  paclIupeHHe
Tpaneuuy 1 UHTerpal. ; .
NepBOOOPA3HBIX; Npe/ICTaBICHU 0
— GopMHpPOBaHHEC  TOHATHS  KPHUBOJMHCHHON  Tpamenuu, B3aMMHO  OOpaTHBIX
Bbrunciienue nHTerpasos. O3HAKOMJICHHE C TIOHATHEM OIPENCIIEHHOTO WHTErpaja, NEACTBUAX.
o0y4yeHre BEIYUCICHHUIO TIOMIA TN KPUBOIUHEHHON TpaTeIiy
Brraucienue UIOIIA e H B [IPOCTEHIINX CITy4asiX.
¢buryp c IIOMOIIBIO Memanpeomemmnule yenu.
HWHTErpagoB. —  BbISIBIICHHWE (QUI'Yp, OTPAaHMYCHHBIX NAHHBIMH JIMHUSMH, U
HaXO0XJICHUE TUIOIael 9TuX Quryp;
[IpuMeHeHHne NPOU3BOJAHON M — TpUMEHEHHWE HWHTEerpajoB js BbBoAa (opMmylisl 00bEMa
MHTErpana K PeIICHHIO HAKJIOHHOH MPU3MBI, THPAMUIBI, KOHYCA;
IPAKTHYECKUX 3a1a4. —  TpUMCHEHHUE WHTETPAJOB IS pelIeHus GU3NMISCKUX 3a/1aY;
—  pelIeHue 3a1a49 Ha BM)KCHUE C IPUMEHEHHEM WHTETPAaJIOB.
KOMBHUHATO 12 | IlpaBuiio npousBecHHUS. IIpeomemnvie yenu: 5
PUKA. 12 — OBJIAJICHHE OJHUM W3 OCHOBHBIX CPEJCTB IOJCYETa YHCJA | — pa3BUTHE
pa3iuuHBIX ~ COeNMHEHMH (KOMOMHATOPHBIM  HPaBHIOM aHAJTMTUYECKUX
[IepecTanoBKH. . -
MIPOU3BE/ICHU); crocoOHOCTEH u
—  3HAaKOMCTBO C NEePBBLIM BUJIOM COeIUHEHNI — HUHTYHULINH;
Pasmemienus. NepecTaHOBKaMH; — UHTErPUPOBaHHME B

CoueTaHusd U UX CBOICTBA.

bunom HerotoHa.

— JIEMOHCTpalMs NPUMEHEHHUs IpaBujia IPOU3BEIEHUS IpH
BBIBOJIE (DOPMYJIBI YHCITa IEPECTAHOBOK U3 N AJIEMEHTOB;

—  BJAJICHUE NOHATHEM pa3MEIIEHUs W3 M 3JIEMEHTOB 1O N.
3HaTh GOPMYITY IS BHIYUCICHUS A?] - 4ncia pa3MenieHui

1“3 M 3JIEMEHTOB N0 N, YMETh NPUMEHITh €€ NPU PEUICHUU

JIMYHBIN OTBIT HOBOH,

B TOM qucie
CaMOCTOSATENBEHO
MOJYy4YEHHOU
nHpOPMAaLNH.
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3a/1ay;
— BIaJCHHEC TMOHATHEM COYETaHHMM Oe3 MOBTOPEHHH U3 m

9JIEMEHTOB 10 N. 3HaHUE (HOPMYIIBI JJIs1 BHIYUCICHUS Cr% -

YHCIIa BCEBO3SMOXHBIX COYCTAHHMI W3 M 3JIEMEHTOB IO 1,
YMEHHE NPUMEHATH €€ IIPH pellIeHUH 3a1a4;

YMEHHE pPacKJIa/iblBaTh CTENeHb OMHOMa nmo ¢opmyine Hprorona

MIPA HAXOXICHUH OMHOMHAIBHBIX KOI((QHUIMEHTOB C ITOMOIIBIO

TpeyronbHuka Ilackans. IIpuMeHsSTH MOJydeHHBIE 3HAHHUS TPU

pelieHny 3anad. Memanpeomemmuoie yenu.

— 3HAKOMCTBO C DOXKICHHEM KOMOWHATOPHUKH KaK HayKH,
MO3BOJIAIOIICH aHAJIM3UPOBATh TOJIOBOJOMKHM U a3apTHBIE
UTPBIL;

- MIPUMECHCHUEC KOM6I/IHaT0prIX MCTOAOB B CTAaTHCTHKC,
TC€HCTUKE, JIMHI'BUCTUKE, ITPU PCHICHUN TPAHCIIOPTHBIX 3ajJa4,
IIPY CO3JaHUH U AEKOIUPOBaHUs MU(PPOB, B HHPOpMATUKE U

Aap.

3JIEMEHTBI
TEOPUU
BEPOSITHOCT
EN

12

CoObITHSL. KoMOunamn

COOBITHH.
ITpoTHBOMONOXKHBIE COOBITHSI.

BepositTHOCTB COOBITHSL.
CrnoxxeHue BEpOATHOCTEN.

He3saBucumbie coObITHS.
YMHOKEHUE BEPOSITHOCTEH.

CratucTuyeckas BEPOATHOCTb.

12

IIpeomemnwie yenu:

—  3HaAKOMCTBO c Pa3THIHBIMH
KOMOWHALMSIMU COOBITUI;

—  BBEJICHHE NOHATHS BEPOSITHOCTH COOBITHS (B KJIACCHYECKOM
NOHUMAaHWU) ¥ OO0y4eHHEe HAXOXAECHHIO BEPOSTHOCTU
CIy4aiiHOTO coObITHS c OYEBUIHBIMU
OIIaroNpUATCTBYIOIIUMH HCXOaMHU;

— 3HaKOMCTBO C TEOPEMOM O BEPOATHOCTH CYMMBI IBYX
HECOBMECTHBIX COOBITHI M €€ NPUMCHEHHEM, B YaCTHOCTH
IpU  HAXOXKAEHUH  BEPOSATHOCTH  IPOTHUBOMIOJIOKHOTO
COOBITHS,

— 3HAaKOMCTBO C TEOPEMOM O BEpPOATHOCTH CYMMBI [JBYX
TIPOM3BOJILHBIX COOBITHIA;

—  MHTYWTUBHOE BBE/ICHHE ITOHATHUS HE3aBUCHMBIX COOBITHH;

— oO0yd4eHre HaxOX/ICHUIO BEPOSITHOCTH IPOM3BEIECHHS JIF000T0
YHCIa He3aBUCHMBIX B COBOKYITHOCTH COOBITHH;

—  3HAKOMCTBO ¢ (opmynoi bepHymim, naromnieit BO3MOKHOCTb

BUJIAMHA COOBITHH,

11,2

(dbopmupoBanue
MHUPOBO33PEHHUS,
COOTBETCTBYIOIETO
COBPEMEHHOMY
YPOBHIO HayKH;
BOCITUTaHHE
NaTPUOTU3MA,
TOPAOCTH 33 CBOIO
Ponuny Ha npumepe
JKU3HU u
JIeSITEIIbHOCTH
OTEYECTBEHHBIX

Y4€HBIX -

MAaTEMaTUKOB

(MapkoB AA.,
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HaXOJWTh  BEPOATHOCTH  Pa3HOOOPAa3HBIX  KOMOWHALMii
COOBITHII B CepUsX OIHOTUIHBIX OIBITOB, B KaXIOM U3
KOTOPBIX (PUKCHpYyeMOoe cOOBITHE MO0 IPOUCXOANT, THO0 HE
MIPOHUCXOIHT.

Memanpeomemnuwle yenu:

— yMEHHE BBIUHCISATE BEPOSATHOCTH COOBITHH B peanbHON

JIamynos AM.,
Konmoropos  AH.,
XUHYUH ASL,
I'menenko b.B. );
pa3BUTHE
CIIOCOOHOCTH u

JKU3HU; TOTOBHOCTHU BECTU
— (¢opMmHpoBaHWE TPEACTABICHUH O Meromax oOpaboTKH IUanor ¢ JOpyrumMu
UHpOpPMAIIUH. JIOJbMHU B IIpOLECCE
COBMECTHOM
JIESITeTTBHOCTH.
CTATUCTHUKA 10 CrydaliHbIE BEJTMYUHEI. 10 Ilpeomemnoie yenu:
—  ¢opmupoBaHue TIOHSATHUS ciy4yaliHOM BEJINYUHBI, pacmmpenue
LleHTpasbHble TEHIEHIIUH. MPEJCTAaBICHUS O pacHpefesieHUHn 3HAuYeHUH AUCKPETHOU [IpeACTaBICHUM o
ClTydaiiHOM BEJTUYMHBI B BHJIC YACTOTHOM TaOIHUIIb; YHCIIOBBIX
Meps! pa36poca. —  BBEJICHHE MOHATHS T€HEPATHHOW COBOKYIHOCTH U BBIOODKH, MHOKECTBAX;
JEeMOHCTpalKs TPUMEPOB PEIPE3CHTATHBHBIX ~ BBIOOPOK pa3BUTHE TOTOBHOCTH
3HAUEHUH CIy4allHOM BETUYHHBI; K €amM0o00pa30BaHHIO
—  (dopMHpOBaHUE TPEICTABICHUH 00 OCHOBHBIX IIEHTPATBHBIX Ha NPOTSHKEHUU BCEH
TCHACHIMAX: MOJE, MeJuaHe, cCpedHee H YMEHHMA HX JKU3HH, KaK YyCJIOBHIO
HAXOJWTh B YU€OHBIX BHIOOpKAX; YCIEUIHOTO
— o0ydeHHe MPENCTaBICHUA O MAaTeMaTHYECKOM OXXHUIAHUHU H NOCTUXKCHUSA
YMEHUM BBIYUCIATHL MaTEMaTUUYECKOE O0XHJAHUE CIydalHOU TIOCTABJICHHBIX LENCH
BEJIMYMHBI C KOHEUHBIM YHCJIOM 3HAUYCHUH; B BbIOpaHHON chepe
— BBEJICHHC OCHOBHBIX Mep pa30dpoca 3HAUCHHHA ClTydalHOU ACATCIILHOCTH.
BEJIMYMHBL: pa3Max, OTKJIOHEHHE OT CPEeIHEro, AUCIEPCHIO.
Memanpeomemnvle yenu:
—  paclIMpeHHe CPEeACTB MOAEIMPOBAHUS PEATBHBIX MPOLECCOB
H SIBJICHHI;
— 3HAaKOMCTBO C IPUMEHEHHMEM 3HAaHMW O CllydalHBIX
BEJIMUMHAX B PELICHUH MTPAKTUKO-OPUEHTUPOBAHHBIX 3a/1a4.
SAKJITIOYUTE 30 | Pewenne npocreiimux muHeiHbIX, | 3() IIpeomemnwie yenu:
JBHOE KBaJIpaTHBIX, PallMOHAJIbHBIX, — yMeTh pemarth 3amanus tuma: 1, 2, 4, 5, 7,9, 10, 11, 12 u3 (dhopmupoBanue
MOBTOPEHMUE TIOKAa3aTEeIbHBIX U nemoHcTpannoHo Bepcun ([JEMO) EI'D (mpodmnbHbIHA OCHOB
J'IOFapI/I(bMI/I‘IeCKI/IX HEPABCHCTB. ypOBeHI)); CaMOBOCIIUTAaHUA B
KYPCA

Pewenne HepaBeHCTB

—  BIAAETh mpu€Mamu pemeHus 3anad tama 13, 15, 17, 18, 19

npotecce
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AJITEBPBI W
HAYAJ
AHAJIM3A
nrPu
MHOJAIOTOBKE
K UTOIrOBOM
ATTECTALIUH
11(0)
MATEMATHK
E

MIOBBIIIEHHOTO YPOBHS CJIOKHOCTH
(KBaJpaTHBIX, IOKA3aTEIbHBIX,
HppaIMoOHAIIbHBIX,
morapudmdeckix). Permrenue
CHCTEM HEPABEHCTB
MOBBIIIEHHOTO YPOBHS CI0KHOCTH
(KBagpaTHBIX, TOKA3aTEIbHBIX,
pannoHaIbHBIX,
morapupmmgeckux). UreHne
rpa)MKOB 3aBHCUMOCTEHA,
UHTEpIIpeTanus HHPOopMaIny,
MIPECTaBICHHON Ha HUX, yMEHUE
JienaTh BBIBOJBI. MIHTeppeTarys
nHpopManum, NpeIcTaBIeHHON Ha
JrarpaMMax M yMEHHE JIeNaTh
BBIBOJIBL.

Ieomerpraeckmii U pu3HMUECKUit
CMBICIT TPOM3BOIHON.
[IpumeHeHnne  NpPOM3BOIHOM K
HCCIIEJOBAaHHIO (YHKIHH.
Pemenne 3amad Ha JBW)KEHUE.
JIBukeHHEe NPOTSHKEHHBIX — TElL
Jswxenne 1o Boje. CpemHss
CKOPOCTb. 3amaun Ha
MIPOU3BOIUTEIHLHOCT.  Permenue
3aiady = Ha  TeMy: «llondarue

BEPOSITHOCTH. [MpakTHueckue
3a7a4u Ha BBIUHCIICHHUE
BEPOSITHOCTEM. [Ipocreiinue

IpaBUiIa U GOPMYIEI BEIYHACICHUS
BeposITHOCTEN». Pemenue 3amau
Ha TIPOICHTHI C JKOHOMUYECKUM
cozepkaHueM. MeTobl peleHust

3a1a4 c nmapameTpamu
(aHanutugeckuii, rpadUIECKuii).
YpaBHeHUs: KBaJpaTHbIE,
HppanroHaIbHEIE,
MOKa3aTeIbHbIE,

u3 JEMO EI'D.

Memanpeomemnvle yeau:

YMEHHE  CaMOCTOSITEBHO  ONPENENATh ILEIH  CBOETO
oOy4yeHHsI, CTaBUTh W (QOPMYIHPOBATH UIA ceOs HOBEIC
3aja4u B yuéOe M M03HaBaTEIbHOU AEATEIBHOCTH, Pa3BUBAThH
MOTHBBI M HHTEPECHI CBOEH M03HABATEIEHON JIESITEbHOCTH;
YMEHHE CaMOCTOSITENBHO IUIAaHUPOBATh IMYTH JOCTHKEHUS
Liesiei, B TOM 4Yuciie aJlbTepHATHBHBIE, OCO3HAHHO BBHIOUPATH
Hanbomnee S(QQEKTUBHBIE CINOCOOBI pEIIeHUS YYeOHBIX |
M03HABATENbHBIX 337134,

pasBUTHE  yMEHHH  CaMOCTOSITENBHO  OCYIIECTBIIATS,
KOHTPOJIMPOBaTh M KOPPEKTHPOBATH ACHCTBHUS B IIpoOIEcce
0000IIeHUsI, CHCTEMAaTH3allMl U paclIMpeHHs 3HaHWH,
MIOJTYYEHHBIX B OCHOBHOH IIKOJIE;

(opMHpOBaHHE YMEHHH CaMOCTOATENBHO OCYIIECTBISATS,
KOHTPOJIUPOBATh M KOPPEKTHPOBATH CBOIO ACSATEIBHOCTH MPH
BBITIOJIHCHUH 3aJJaHUl;

BBIMOJIHEHHUST ~ paboT
pasHoro YPOBHS
CJIOYKHOCTH;
pa3BUTHE TBOPUECKUX
CIIOCOOHOCTEH,
WHTYUIINH, HAaBBIKOB
CaMOCTOSTCIIEHOM
JIeITeIbHOCTH.
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norapuMuyecKue,

TPUTOHOMETPUYECKHE.
Hepagencrsa: KBajpaTHbIC,
NOKa3aTebHBIe,

Jorapu(pMITIECcKHe. Pemenne

3aga4 Ha JOCIMMOCTh, 3aJad C
CJIOYHNCIICHHBIMH HCU3BCCTHBIMU.

UTOIro 136
I'eomerpus, 10 kiaace

IOBTOPEHHME. | 10 TpeyronpHuKH, —KiIacCHpUKaLus IpeaMeTHbIE HeJIH:

BBEJAEHUE B TPCYrOJIbHUKOB,  3aMCYATCIbHBIC CHCTEMaTH3als 3HAHUI O TPEYroJbHUKAX, IIPUMEHEHHE CBOKCTB CI/ICTel\iIaTI/I:’vaHHﬂ

HPEI[MET JIMHUM U TOYKH B TPCYT'OJIBHUKE. MeinaH, OMCCEKTPUC, BRICOT IS PEIICHHUS 337134, 3HaHHUH mno
PaBHOGEIpEHHBII u BJIaJICHUEC TIOHATHEM «T'C€OMETPHUUYECKOE MECTO TOYCK», YMEHHUE NJIaHUMCETPHH,
PaBHOCTOPOHHUH  TPEYTOJNbHUKH NPUBOANTH TIPUMEPHL. YMeHHEe (GOpMynIHMpoBaTh M OKA3bIBATH MOJTy4E€HHBIX B
ux CBOIICTBA. OKpy>KHOCTB, CBOHCTBAa WM NPU3HAKH PABHOOEIPEHHOTO ¥ PABHOCTOPOHHETO OCHOBHOH LIKOJIE,
BIUCAaHHAasT B TPEYrOJIbHUK, TPEYroJbHUKOB; it 3 PEeKTUBHOTO
OKPY>KHOCTb, OIMCaHHAas OKOJIO YMEHUE [OKa3blBaTb, 4YTO B TPEYrOJbHHK MOXHO BIIHCATh OCBOCHUA Kypca
TPEYroJbHUKA. C€IUHCTBEHHYIO OKPYKHOCTh M OKOJIO TPEYrOJIbHHKA MOXHO CTEPEOMETPUHU u
Pasenctso u nonobue OIIMCATh €JUHCTBEHHYIO OKPYKHOCTB; yCrenHon
TPeYronbHUKOB. Cpenusis JMHUSA yMeHHe (OPMYNIMPOBATH MPHU3HAKA PABEHCTBA U MOAOGHS noxrorosku k  EI'D
TpeyrojapHuka. IIpsMoyrosbHble TPEYTOJILHUKOB, CBOWCTBA CPEIHEN JTMHNUMY; 1o IpoUILHON
TPEYTOJIBLHUKH. YMEHHUE BBIPAXKaTb CTOPOHBI IPSAMOYTOJBHOTO TPEYrOJbHUKA MaTeMaTHKE;
Tpuronomerpudeckne  GyHKIHHM 10 4yepe3 OJHY U3 JaHHBIX CTOPOH U OCTPBIN yIroll; Pa3BUTHE T'OTOBHOCTHU
OCTpBIX YTJIOB. [Tnomans YMEHHE BBIBOAUTH (OPMYJBI I HAXOXKAEHHS IUIOLIAAU K €aMooOpa30BaHUIO
TPEYroJbHUKA. TPEYrOJbHUKOB; Ha NPOTSHKEHUU BCEH
YeTbIpEXYTrOIbHUKH, yMEHHUE (hopmypoBaTH CBOWCTBa u IIPU3HAKU JKU3HU, KAK YCJIOBUIO
Kiaccudukanms napajuieJiorpamMmMa, psIMOyToJIbHHUKA, KBapaTa u poMoa; YCIEIIHOTO
YETBIPEXYTOJIBHUKOB, CBOMCTBA M yYMEHHE BBIBOANTH (hopMyily A HaxXOXKAEHWS UIMHBI cpeqHen JIOCTUKEHUS
MIPU3HAKU napajuiesorpamMmma, JIMHUM Tpaneruy; MOCTaBJICHHBIX IIeIei
NIPAMOYTOJIbHUKA, KBaJpara, yMeHHe (GOopMyIHpOBaTh YCIOBUS, NMPH KOTOPHIX OKPYKHOCTb B BbIOpaHHOH cdepe
pomba. Tpamenus, cpeaHss TUHUSA MOYHO BIIUCATh B YETHIPEXYTOJIBHUK U OMKCATh OKOJIO HETO; JEATCIbHOCTH
TpanelyH. YMEHHE BBIBOAUTH (OPMYNBI IUIOMAACH MHPSIMOYTOJIBHHUKA, pacimpeHue
OKpy>KHOCTS, BIIMCAaHHAs B KBajlpara, apauiesiorpaMma, pomoa, Tpanenum; Npe/ACTaBICHUH 00
9ETBIPEXYTONbHUK. OKpYKHOCTB, yMeHre (OpPMyIHPOBaTh M JOKA3BIBATh TEOPEMBI O BIHMCAHHBIX aKCHOMAaTHIECKHX
OnKCaHHas OKOJIO yrnax, o0 yrie MexXIy KacaTelbHOH M XOpIoH, 00 oTpe3kax MTOCTPOCHHSX
YETBIPEXYTOJILHUKA. DopmyIbl [EpECEKAlOIMXCsl XOpA, O KBaJapaTe KacaTellbHOH. YMeHue reoMeTpun (HayJIHOU

IUTONIa e} YeThIPEXYTOIbHUKOB.

BBIBOJUTH (i)OpMyJ'ILI JJIL BBIYHUCJIICHUSA YTJIOB MEKIAY [ABYMS

TEOPHH).
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OKpyXHOCTb. YTIBI U OTPE3KH,
CBSI3aHHBIE C OKPYKHOCTBIO.

IIpenmer CTEPEOMETPUH.
AKCHOMBI CTEPEOMETPHUH.
HekoTopeie ciaencTBus U3 akCHOM.

CEeKYIIUMH, POBENEHHBIMU U3 OJJHOH TOUKH;

YMEHHE NepeuUCIsITh OCHOBHBIE (DUTYPhI B IIPOCTPAHCTBE (TOUKA,

npsiMasi, INIOCKOCTh), GopMyIHpoBaTh aKCHOMBI 00 UX B3aHMHOM

PAacIoNI0KEeHUN U WLUTIOCTPHPOBATh ITH aKCHOMBI IPUMEPaMH U3

OKpYXarollei cpenspl;

yMeHHe (hOpMyIUpOBaTh M JOKa3bIBATH TEOPEMY O IIIOCKOCTH,

MPOXOJAIIEH Yepe3 MpsAMYyK U HE JIEXKAIlyl0 Ha HEH TOuKy, U

TEOPEMY O INIOCKOCTH, MMPOXOIAIICH Uepe3 JBE MePECCKAIOIIHECs

HpsIMBIE.

Memanpeomemmuvie yenu:

— TOATrOTOBKA K NPUMEHEHHWIO 3HAaHWH 10 IUTAHHUMETPHH,
MOTYYEeHHBIX B  OCHOBHOW  INKOJE, K  H3YYCHHIO
CTE€PEOMETPHH, TPUTOHOMETPUH, MaTEMAaTHUECKOTO aHAIIHN3a;

— pa3BUTHE  yMEHHMH  CaMOCTOSITEJIFHO  OCYIIECTBIIATH,
KOHTPOJIMPOBAaTh M KOPPEKTHPOBATH ACHCTBHUS B IIpoOIEcce
0000IICHUs, CHCTEMaTH3alMl W pacUIMPEHUs 3HaHWH,
TOJTYYCHHBIX B OCHOBHOI1 HIKOJIC,

ITAPAJIVIEJIBH
OCTb
HPAMBIX
IIIOCKOCTE
n

16

[TapamiensHOCTB IIPSIMBIX,
psAMOI 5 IJIOCKOCTH
(mapajuienbHple  TpsIMBIE B
MIPOCTPAHCTRBE, MIPU3HAK
MapajuleIbHOCTH  NPSMBIX B
MIPOCTPAHCTBE).

[TapannensHOCTh HOpAMON U
TJIOCKOCTH.

Bsaumuoe pacIooxXeHne
OpSAMBIX B NPOCTPAHCTBE.
CKpemuBaroIuecs: mpsMbIe.

Yrael ¢ coHampaBlIeHHBIMHU
CTOpPOHAaMH.

Bzanmuoe PacIoIOKEHHE
MPSIMBIX B IPOCTPAHCTBE.

VYron Mexay npsMbIMH.
ITapannenbHble MIIOCKOCTH.

16

Ilpeomemneoie yenu:

— ¢QopmupoBaHMe TOHATHS — TapaUIeNbHBIX  NPSIMBIX B
NPOCTPAHCTBE, OKAa3aTEIbCTBO TEOPEMBI O IapallieIbHBIX
IPSIMBIX;

— (dopMHpOBaHWE TIPEICTABICHUS O BO3MOXKHBIX CIyJasix
B3aHMHOTO PACIOJIOKECHHUS PSIMOU U IIIOCKOCTH;

—  JIOKa3aTeNbCTBO YTBEPXKACHUH O MapauIebHOCTU MPSAMOU U
IUTOCKOCTH (CBOWMCTBA H MPU3HAK);

— (opMHpOBaHWE TPEACTABICHUH O BO3MOXHBIX CIyJasx
B3aMMHOT'O PaCIOJI0KEHHS

—  JIBYX NPSIMBIX B IPOCTPAHCTBE;

—  BBEJICHHUC TIOHATHS CKPELIMBAIOIIUXCS IPSMBIX
JIOKa3aTelNbCTBO  TEOPEMbI,  BBIp@XKAIOIIEH  MpPU3HAK
CKPEIIMBAIOLIMXCS TPSIMBIX, M TEOPEMbl O IUIOCKOCTH,
MPOXOJSIel 4epe3 OJHYy M3 CKPEIIUBAIOLIMXCS TPSIMBIX
napasiesIbHO APYTrod IpsMO;

—  BBEJICHHE IOHATHS COHANPABJICHHBIX JIyYeH, JOKa3aTeIbCTBO
TEOpeMbl 00 yrilax ¢ COHAIPaBIECHHBIMU CTOPOHAMY;

— ¢QopmupoBaHMe TOHATHS — NapaUIeNbHBIX  IUIOCKOCTEH,
JIOKA3aTeNbCTBO YTBEP)KACHHUsI O TPU3HAKE W CBOWMCTBAX

pasBuTHe
HPOCTPAHCTBEHHOTO
BOOOpaKEHUS u
MBIIUICHUS npH
N3y4YCHUH

MHOTOTPAHHUKOB U
HMX CEUYCHUH.
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CaoiicTBa napauieIbHBIX
IJIOCKOCTEM.

Terpasap. [lapannenenune.
IToctpoenue CEUEHUU

TETpasapa U napajuicjicnmneaa.

MapauIeNbHBIX TIOCKOCTEH;

— ¢QopmupoBanue  mpencTaBieHMH O TeTpa’ape @ U
napaJuleNienumesie, JeMOHCTpaUsl Ha YepTexkax U MOJAEIAX
WX DJEMEHTOB, M300paKeHWE STHX (QUTYp Ha pPHCYHKaX,
WITIOCTPAls ¢ HMX IOMOINBIO PA3NUYHBIX  CIIydacB
B3aUMHOTO DPACIHOJIOKCHUS TNPSAMBIX M IUIOCKOCTEH B
MIPOCTPAHCTBE, AOKA3aTENECTBO YTBEPXKACHHS O CBOMCTBAax
TapaJuIeNIeuIesa;

—  BBEJICHHE ITOHATHS CEUCHUS, IOCTPOCHHUE CEUCHUI TeTpasapa
(mapannenenunena), aHaau3 BO3MOXKHBIX BHJIOB CEUECHMHIA,
3HAKOMCTBO C METOJIAMH ITOCTPOCHUSI CEUCHUIA.

Memanpeomemnoie yenu.

—  yMEHHe pacro3HaBaTh Ha YepTekKax, MOJCISIX U B PEaTbHOM
MHUpe reoMmeTpuyeckue (GUrypbl U Teiaa (MHOTOIDaHHUKH),
NPUMEHATh WX  CBOWHCTBA TpH  MOJCIUPOBAHMH B
€CTECTBEHHO-HAYYHBIX 00JIacTsX.

HEPIEHUK
VJISIPHOCTb
MPSIMBIX 1
IIOCKOCTE
i

18

[lepnennukynsipHbIe TOpsSMBIE B
IIPOCTPAHCTBE.

[NapannensHble psAMbIE,
NEepIEHANKYISIPHBIE K
IUIOCKOCTH.

[Ipuznax

HNEPHEHAUKYJIIPHOCTH IIPSIMOU
U IUIOCKOCTH.

Teopema 0
HNEPIEHANKYIIIPHON
miockocTu. PaccrostHue ot
TOYKH J10 IIockocTH. Teopema
0 Tp€X MNEepHeHAMKYJIpax.
Yron wMexay mOpaMoil  u
IIJIOCKOCTBIO. JIByrpaHHBbIi
YIOJL. IIpu3Hax

psIMO,

18

IIpeomemnwie yenu:

— JIOKa3aTeJIbCTBO  TEOPEMBI,  BBIPAXKAIOIMIEH  NpH3HAK
MIEPIEHANKYISIPHOCTH MPSIMON M TIIIOCKOCTH, U TEOPEMBI O
CYIIECTBOBAHHM W E€IWHCTBEHHOCTH MPSAMOH, MPOXOJAIIECH
yepe3 JaHHYI0 TOYKY U TEPHEeHANKYJIPHYIO ITaHHOM
IUIOCKOCTH;

— pelleHHe 3aJad  Ha BBIYHCICHME U J0KAa3aTeNbCTBO,
CBSI3aHHBIX C MEPIECHINKYIIIPHOCTHIO MPSIMOM U IIOCKOCTH;

— BBEAGHHE TOHATHSA TEPHEHIUKYJISApa M HAKIOHHOH K
IUTOCKOCTH, TIPOSKIIMY HAKJIOHHOH, pacCTOSHHS: OT TOUYKH JI0
IUTOCKOCTH, MEXAY MapayIeIbHBIMH IUIOCKOCTSMH, MEXIy
MapajulelbHOH ~ TPSIMOM M IUIOCKOCTBIO,  MEXKAY
CKPEIIUBAIOLIUMHUCS TPSIMBIMH;

—  JI0Ka3aTeIbCTBO TEOPEMBI O TPEX MNEPHEHIUKYIApax U
IIpUMEHEeHHE €€ IIPU PELICHUH 3a/1a4;

— BBEJCGHHE TOHATUS OPTOTOHAJIBPHOW TPOEKIHUH TOYKH
(urypsl) Ha IITIOCKOCTB;

—  BBEJICHHE MOHATHUSA yIJIa MEXAY NMPSIMOH U TUIOCKOCTHIO;

— BBEJCHHE IIOHATUS [JBYTPAaHHOTO YIJla, €ro W3MEpeHHs,
OOBSCHEHHE, YTO TAaKOE YTrOJ MEXAY IIEePEeCEKarOUIUMUCS
IUIOCKOCTSIMU M B KaKUX MpeJieslaX OH U3Mepsercs;

pa3BUTHE
MIPOCTPAHCTBEHHOTO
BOOOpakeHus u
MBIIIJIICHUS npu
H3yYCHUH
MHOTOTPaHHHUKOB.
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NEPIEHIUKYISIPHOCTH JBYX
mwiockocte. IIpsiMOyronabHbIA
HnapauIeIeIuIe.
Tpéxrpannslit yIOil.
MHOrorpaHHslii yroi.

(dopmupoBaHue IIpeCTaBICHUS 0 B3aMMHO
MEPIEeHANKYJIAPHBIX NIOCKOCTAX, I0Ka3aTeIbCTBO TEOPEMBI
0 IIPU3HAKe NEePHEeHIUKYIIPHOCTU ABYX INIOCKOCTEH;
OIIpE/EIICHNE MIPSMOYTOIBHOTO HapasuIesIeuIe 1a,
JI0Ka3aTeNbCTBO YTBEPIKIACHUHN O €ro CBOICTBAX;

BBEICHHE MOHATUS MHOTOTPAHHOTO yria (TpEXTpaHHOTO),
JIOKa3aTENbCTBO YTBEP)KACHUS O TOM, YTO KayKABIH ITOCKHH
yron TpPEXTPAHHOTO YyTJIa MEHBIIE CYMMBI ABYX IpPYTHX
IUIOCKUX YIJIOB, M TEOPEMbl O CyMME IUIOCKUX YIJIOB
BBIITYKJIOT'O MHOTOTPAHHOTO yTJa.

Memanpeomemmnuole yenu.

yYMEHHE pACMO3HaBaTh Ha 4YepTekax U B PEAIbHOM MHpE
napasJiesIbHbIe u MepIeHANKYIIPHbIC IJIOCKOCTH,
CKpEIIUBAIOLINECS U NEPEeCceKatoInecs NpsAMbIe, ONpPeIesiTh
YTOJI MEXIY MPSIMOH | INIOCKOCTBIO;

YMEHHE PacIio3HaBaTh Ha YEPTEKaX, MOJEISIX H B PEaTbHOM
MHpE TeoMeTpHieckue (urypsl m Tena (MHOTOTPaHHHKH),
NPUMEHATh WX  CBOWHCTBA TpH  MOJCIUPOBAHMH B
€CTECTBEHHO-HAYYHBIX 00JIacTsX.

MHOI'OT'PAH
HUKHAN

12

ITonsiTue MHOTOTPaHHHUKA.
ITpusma. I'eomerpuueckoe
teno. Teopema Ditnepa.

IIpocTpaHcTBEHHass  TeopeMa
[Mudaropa. [Mupamuna.
[IpaBunbHas MUpaMHIa.
VYceu€nHas nupamujia.

ITocTpoenue CEUYCHUI
MUpaMUI.

CI/IMMeTpI/ISI B MPOCTPAHCTBC.
Ilonsarue IMMPaBUJIIBHOTO
MHOI'OIrpaHHHKaA.

12

IIpeomemnwie yenu:

BBCJCHUC TIOHATHUSA MHOTOI'paHHHUKaA, €ro OJICMCHTOB,
BBIITYKJIOT'O MHOTOTpaHHUKA, IPUMEPBI MHOT'OTPAHHUKOB;
BBCJICHUC MOHATHA ICOMCTPUYCCKOI0 TeJid, A0KA3aTCIbCTBO
TCOPEMBI Sﬁnepa JUTA BBITYKJIBIX MHOT'OT'PAHHHUKOB;

BBEJICHHE TMOHSATHA  OPU3MBI  (TIpAMOH,  HAKIOHHOH,
MIPaBUIILHOIT), N300paxkeHne NIPU3MBbI Ha PHCYHKE;
OIlpeieJIeHHe TMOHATHA  IUIOIAnb HOJHOW  (OOKOBOW)

HOBEPXHOCTH MPU3MBbI;
BbIBOJI (OPMYJIbI IUIOMIAAM OPTOTOHAIBHON INPOEKIHMU
MHOTOYTOJIbHUKa ¥ JIOKa3aTelbCTBO IMPOCTPAHCTBEHHOM
teopeMsl [Tudaropa;

BBE/ICHHE MOHSATHI: NMUpaMHIa, YCeUEHHAs NUpaMHIA, WX
9JIEMEHTOB;

OIIpeZieieHNe TUIOMAAN NOJHOW (OOKOBOI) TOBEPXHOCTH
MTUpaMUIbl, yCeUEHHOW TMPaMUJIBI;

BBE/ICHHE TIOHATHUS NMPAaBUIBHON MUPaMuU/IbL, 10Ka3aTeIbCTBO
YTBEpXJICHHH O cBoiicTBax e€ OOKOBBIX pEOep, OOKOBBIX

pasBuTHE
HPOCTPAHCTBEHHOTO
BOOOpaKEHUS u
MBIIUICHUS npH
U3YYCHUH
MHOTOTIPaHHHKOB;
BOCITUTaHHE
3CTETUYECKOHN
KYJIbTYpBI pH
N3y4YCHUH
M300paKeHMI
MPaBUIIBHBIX
MHOTOTPaHHHKOB.
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DJIEMEHTBI CUMMETPHHU
IIpaBUJIBHBIX MHOI'OI'DAHHHUKOB.

rpaHeii ¥ TeOpeMbl O IUIOIAAd OOKOBOW MOBEPXHOCTH
TIPaBUJILHOM MTUpaMUIbI;

pelieHHe 3aJad  Ha BBIYMCICHHE U JI0Ka3aTelbCTBO,
CBSI3aHHBIX C MHPaMHUIAMH, 3a/ad Ha MOCTPOCHHE CEYECHHUH
MTUpaMu;

OIIPEAETIECHNE TOYEK, CUMMETPUYHBIX OTHOCHUTEIHHO TOYKH
(IpsIMOH, TIIIOCKOCTH), TICHTpa (OCH, TUIOCKOCTH) CHMMETPHU
¢burypsr,

BBEJCHHE  TMOHATHS  MHOTOTPaHHUKA, NPaBHIBHOTO
MHOTOTpaHHMKA, JOKa3aTeJbCTBO, YTO HE CYLIECTBYET
MIPaBUJILHOTO MHOTOTPAaHHUKA, TPAHSMH KOTOPOT'O SIBJISIOTCS
NpaBUIIbHBIE N-YTOJBHUKA Npu N > 6, BB TPaBUIBHBIX
MHOTOTPaHHHUKOB nx 3JIEMEHTHI CHMMETpPHH.
Memanpeomemnvie yenu:

JEMOHCTpanus IpUMepoB GUTYp, 00TaTAFONINX HIEMEHTAMHU
CHMMETPHH B HCKYCCTBE, APXUTEKTYpE, TEXHUKE, IPHPOJIE;
YMEHHE PacIio3HaBaTh Ha YEPTEKaX, MOJCISIX H B PEaTbHOM
MHUpe reoMeTpuueckue (Gurypbl M Teiaa (MHOTOTPaHHHKH)
NPUMEHATh WX  CBOWCTBa MpH  MOJCIUPOBAaHMU B
€CTECTBEHHO-HAyYHBIX 00JIacTAX.

INOBTOPEHHME | 12 Pemenne 3amady  Ha TeMmbl: | 12 IIpeomemnvie yenu:
«HpaBI/IJ'IBHaSI nupamMua, eé - YMETHL peliaTb 3aJaHus TUIla 6 wus HCMOHCTpaHHOHHOﬁ (I)OpMI/IPOBaHI/IG
3JIEMEHTBD; «[IpaBunbHas sepennt (JIEMO) EI'S (mpodmtbHbIi ypoBeHB); OCHOB
TpeyronbHas —IHpAMHia, o8 — yMeTh pemarh 3aJaHWs THINA 8 W3 JAEMOHCTPAI[MOHHOU CaMOBOCIIUTAHUS B
> ~
I

SIEMEHTHI»; «[IpaBribHAs Bepcuu (JEMO) EI'D (npoduibHbI ypOBEHB) O THpaMHIAX, porecce

.. npu3Max, napajuiesienuneiax, Kyoe; BBINIOJIHEHHUST ~ padoT
YETBIPEXYTOJIbHAS .

—  BHaJeTh NpUEMaMM pEIICHWs 3a7a4 Ha J0KAa3aTebCTBO U pasHoro YPOBHS

(mmectuyronpHAs) TUpaMHIA, .
N n N Beyucnenne tana 14 w3z JIEMO EI'D o TpeyroiabHBIX CJIOKHOCTH;
€€ SJICMCHTBD),  «LIpHsMa 1 €¢ nUpaMujax, O MUpaMHIax, MNpU3Max, Mapajuielienune/ax, pasBUTHE TBOPYECKHUX
aneMeHThl. [lpsmas mpusMma. Kybe; CIIOCOGHOCTEIH,
[NpaBuibHas npusMma. —  BIAAeTh NpuéMaMH pEIIeHHs 3a1a4 Ha JO0Ka3aTeNbCTBO M WHTYWULIUM, HaBBIKOB
ITpaBunbHas TpeyToJibHasi Beiuncienue tuna 16 uz JJEMO EI'D. CaMOCTOSTEIILHOM
npusma»; «llapamnenenunes, Memanpeomemmuvle yeau. JIeSITEIIbHOCTH.
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€ro SIIEMEHTHI.
IIpsiMoyronbHbII
napayutenenumesn. Ky6.»

— yYMEHHE CaMOCTOSTENbHO  ONpeNeNisiTh  LEIH  CBOETrO
oOyueHusi, CTaBUTh W (GOPMYNHUpPOBaTh sl ceOsS HOBBIC
3aja4yu B yuéOe M M0o3HaBaTEIbHOU AEATEIBHOCTH, Pa3BUBATh
MOTHBBI H HHTEPECHI CBOCH IT03HABATEILHON NIEATEIbHOCTH;

—  yYMEHHE CaMOCTOSTENBHO IUIAaHWPOBATh IYTH MOCTHKCHHS
neseil, B TOM YHCIIE albTepHATUBHBIC, OCOBHAHHO BHIOMPAThH
Hambonee 3(p(deKTUBHBIE CIOCOOBI pEHIeHHs Y4YeOHBIX H
MI03HABATENBHBIX 33124

— pa3BUTHE  yMEHHMH  CaMOCTOSITEIHO  OCYIIECTBIIATS,
KOHTPOJIUPOBaTh U KOPPEKTHPOBATh JEHCTBUS B Ipolecce
0000LICHUs, CHCTEMaTH3allMl W paclIMpeHHs 3HaHUH,
TIOJTYYCHHBIX B OCHOBHOI1 IIKOJIC,

—  (GOpMHPOBaHHE YMCHHH CaAMOCTOSATEILHO OCYIIECTBIIAT,
KOHTPOJIUPOBATh M KOPPEKTHPOBATH CBOIO ACATEIBHOCTH MPH
BBINIOJIHCHHH 3aJaHHH;

UTOI'o 68
I'eomerpus, 11 kiaace
OUJINH/IP, 14 [Monsatre mummuapa. [Tnomans IIpeomemnvie yenu:
KOHyC I/I HOBerHOCTI/I ]_[I/I_]'[I/IHL[pa, - BBCJACHHUC IIOHATHUA HHHI/IHHPH‘ICCKoﬁ TMOBEPXHOCTH, eé
LIAP ITonstve KoHyca. Ilmomans obpasyroniel U ocH, U300pakeHue MUIUHAPA U €r0 CeueHUs
) [OBEPXHOCTH KOHyca. IUIOCKOCTBIO, ~ MPOXOASIIeHl  9epe3  0Ch,  IUIOCKOCTHIO,

VYceuénnslii konyc. Cdepa u
niap. B3aumMHuoe pacronoxeHnue

cepbl u IJIOCKOCTH.
KacatenpHass miockocTe K
cpepe. Ilmomans  cepsl.
B3anmMHuoe PacIoIOKEHHE

cheper u mpsamoil. Cdoepa,
BITMCAHHAs B MJIMHIPUYECKYIO

TTOBEPXHOCTb. Cdepa,
BIIMCaHHAas B KOHHUYECCKYIO
TTOBEPXHOCTb. Ceuenus

MIEPIICHANKYIISIPHOM K OCH;

—  OIpeJeNicHHWe IUIOMagd OOKOBOW TOBEPXHOCTH IMITHHIIPA,
BEIBOJ (OPMYNBI ANl BBIYUCICHHS OOKOBOM W IIOJHOW
MTOBEPXHOCTH IIJIHHIPA;

—  BBEJICHHE TOHSTHUS KOHHYECKOH IIOBEPXHOCTH, et
00pa3yronmx, BEPIINHBI U OCH, U300pakeHHe KOHyCa U €To
CEUeHMs TUIOCKOCTBIO, MIPOXOAIIEH UYepe3 0Ch, MIOCKOCTHIO,
NEPIEHIUKYIISIPHOM K OCH;

—  OIpefeNieHHe MOHATHS IUIOMIag OOKOBOM IMOBEPXHOCTH
KOHyCa, BBIBOA (HOPMYJBI Uil BBIYUCICHUS OOKOBOW H
TIOJTHOM TIOBEPXHOCTH KOHYCA.

— BBEJICHHE IOHATHA YCEYEHHOTO KOHYCA, BBIBOA (OPMYJIBI

14

pasBuTHE
HPOCTPAHCTBEHHOTO
BOOOpaKEHUS u
MBIIIIEHUS Ipu
N3y4CHUH TeJ
BpAIICHHS.
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LWIAHIPUYECKOU
TTOBEPXHOCTH. Ceuenus
KOHUYECKOW MOBEPXHOCTH.

JUISL BBIYMCIICHHS TIIOINAAN OOKOBOM M TIOJIHON NOBEPXHOCTH
YCEUEHHOIr'0 KOHYCa,

ompenenenne cdepbl W mapa, HMX IEHTpa, pajauyca,
JUaMeTpa;

HCCICOBAaHWE  B3aMMHOTO  pAacIONOXKEHHS cdepsl U
IIOCKOCTH, JIOKa3aTeIbCTBO TEOPEMBI O CBOWMCTBE H
IIPU3HAKE KacaTeIbHOMN MIOCKOCTH;

BBEZICHHE MOHATHS «ILIOIIALL CHEPB», BBIBOA (GOPMYIBI IS
BBIYHMCIICHUS IUIOIAAN CQepbl; HCCIEJ0BAHUE B3aHMHOTO
pacriosoxxeHus: cepbl U IpsIMOiA;

BBE/ICHHE TIOHATHUS c(ephl, BIUCAHHON B IMIMHAPHYECKYIO
(KOHMYECKYI0) TOBEPXHOCTE;

HCCIIEIOBAHUE BO3MOXHBIX CEUYCHUN LMIUHAPUYECKOH H
KOHUYECKOU ITOBEPXHOCTH;

peleHne 3a1a4 Ha BHIYUCICHNE TUIOMA  OOKOBOH M HOJHON
MIOBEPXHOCTH LHIMHApPA, KOHYCa, YCEYEHHOIO0 KOHYCa,
cdepsl ¥ B3aMMHOTO UX PACTIOJIOKCHUS.

Memanpeomemmuuvie yenu:

YMEHHE PacIio3HaBaTh Ha YEPTEKaX, MOJCISIX H B PEaTbHOM
MHpe TeoMeTpuueckue (QUrypsl M Tela BpalleHus,
IPUMEHATh HUX  CBOMCTBA IpU  MOJEIUPOBAaHUU B
€CTECTBEHHO-HAay4YHBIX 00JIaCTSX;

OBBEMBI TEJ

16

[Tonsarue 06véMa. OOBEM
MPSIMOYTOJIEHOTO
napaienenunena. O6bém
psiMoit ipu3MBL. OO0BEM
IUIMHApa. Beraucienne o65EMoB
TeJI C TOMOUIBIO MHTETpaa.
O0BEM HAKJIOHHON TIPU3MBL.
O06bEM pamuel. O0bEM
koHyca. O0béM mapa. OOBEMBI
IIaPOBOTO CETMEHTA, IIIapOBOTO
CJIOS ¥ IIIAPOBOTO CEKTOpa.
[Tnomanp chepsr.

16

Ilpeomemmnoie yenu:

BBEJICHHE ITOHATH 00bEMa Tel, HOpMyIMpOBKA, OCHOBHBIC
CBOMCTBa OOBEMOB M BBIBOJ C HMX MOMOUIBIO (HOPMYJIBI
00bEMa IPSAMOYTOJIFHOTO Napaeseueaa;

ompexeneHne ¥ ¢opMmyna o00bEMa TPAMON  IPU3MBI,
LWINHIpPA, HAKIOHHOW IIPU3MBI, NHPaMHUIBI, KOHYyca,
YCEUEHHOM TNHUpamMHIbl M YCEYEHHOTO KOHYCa, pPELIeHHE
3aj1a4;

JIOKa3aTeNbCTBO TEOPEMBI 00 00BEME mapa 1 ¢ €€ IOMOIIBIO
BBIBOJ (opMyibl Iuiomann chepsl, 00BEMOB MIAPOBOTO
CerMeHTa ¥ IIapOBOT0 CEKTOpa, peIIeHHe 3aad.
Memanpeomemmnoie yenu:

yMEHHE MOJICIIUPOBATh PEalbHbIE CUTYalluH, HCCIIEA0BATh
MPOCTPaHCTBEHHBIE MOJICTIH, HHTEPIIPETHPOBATh
TIOJTYYEHHBIN pe3yJbTaT;

pasBuTHE
MPOCTPAHCTBEHHOTO
BOOOpaKEHUS u
MBIIUICHUS npH
U3YYCHUH Ten
BpAILCHUS.
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pa3BUTHUC CIIOCOOHOCTEH K CaMOCTOATCIIBHOMY TIOUCKY
METOAOB PpCUICHUA TMPAKTUYCCKUX U TMPUKIaJAHBbIX 3aja4,
NPUMCHSAA U3YUCHHBIC MCTOBI.

BEKTOPBHI B 6 [Monsatne BexTopa. Pamencrso | 6
IMPOCTPAHCT BEKTOPOB. Crnoxenne 31 Ilpeomemnmnoie yenu: pacummpenue
BE BBIYUTAHUEC  BEKTOPOB. CyMMa — BBCICHHC IOHATHSA BEKTOpa, €ro UIMHBI, KOJUIMHCAPHBIX H peACTaBICHUH o
HECKOJIbKUX BEKTOPOB. PaBHBIX BEKTOPOB; BO3MOKHOCTSIX
VMHOXCHHC BEKTOpa Ha YHCIIO. —  (QopmupoBaHHE TPEACTABICHUH O NEHCTBHUSX CIOKCHUS U MaTEeMaTU4CCKUX
Kowmrimanapubie BEKTOPBI. BBIYMTAHUS BEKTOPOB, HX CBOMCTB, BBEJCHHUE IIpaBUJIaA MCTOZIOB B
Ipaguno napajiejenumnena. TpEeyroJbHUKA U MpPaBUIIa NapaieorpaMma; pasJIMIHBbIX
PasnoxeHue BekTopa MO Tpem — BBEJEHHME OlEepaluid CIIO0XEHUS HECKOJbKUX BEKTOPOB U obnacTsx.
HEKOMIITAHApHEIM BEKTOpaM. YMHOKEHUS BEKTOPa Ha YUCJIO, IIPaBUJIa MHOTOYT OJIbHUKA,
--  OIpEJEeICHUE KOMIIJIAHAPHBIX BEKTOPOB,  J0Ka3aTeNIbCTBO
YTBEPKIACHUS O IPU3HAKE KOMIUIAHAPHOCTHU TPEX BEKTOPOB,
MPaBUJIO MapaUIeIeuIena;
-- JI0Ka3aTeIbCTBO TEOPEMBI O PA3JI0KEHHUH JIF0O0TO BEKTOpa I10
TpEM JaHHBIM HEKOMILIAHAPHBIM BEKTOPAM, PEIICHUE 3a]ay.
Memanpeomemmuvie yenu:
— YMEHHE IIPUMEHATb BEKTOPHBIH METOJ NpU pPELICHUU
(dusnUeckux 3aaay;
— yYMEHHE IIPUMEHSTHh BEKTOPBI, ONEpallld HaJg HHUMH, HX
CBOMCTBA IIpU MOJEIHUPOBAHMM B €CTECTBEHHO-HAYYHBIX
o0macTsX.
METO/ 14 [IpssmoyronbHas cuctema | 14 IlIpeomemmnoie yenu: 13,5
KOOPJIUHAT KOOpIMHAT B  IIPOCTPAHCTBE. — BBEJEHUE  IPSIMOYIOJIbHOM  CHCTEMBl  KOOpDAMHAaT B passutHe
B Koopaunater  Bektopa.  CBsI3b MIPOCTPAHCTBE, ONPEAEIIEHUE KOOPAUHAT TOUKU U BEKTOPA; criocobHoCTEH K
MEXy KOOpIHHATAMH BEKTOPOB 1 —  JI0Ka3aTeIbCTBO YTBEPXKACHUS O KOOpAMHATAX CYMMBI W CaMOCTOSITEILHOMY
NMPOCTPAHCT KOOpIMHAaTaMH TOYCK. Pa3sHOCTH JBYX BEKTOPOB, O KOOpJAHWHATaxX IIPOM3BEICHHSA IIOUCKY MCTOH0B
BE. Ipocreiimue 3aja4un B BEKTOpa Ha YHUCJIO, O KOOpJAMHATaX BEKTOPA, pemennd
JABUXEHUSI. KOOp/IMHATaX. YPaBHEHHE CQEPHI. —  BbIBOJ (DOPMYJIBI JUI HAXOKIEHUS KOOPIUHAT CEPEIUHBI HPaKTHIECKUX u
VYron MEKIY BCKTOpaMH. OTpe3Ka, JUIMHBI BEKTOpa, pACCTOSHAS MEXAY JIBYMS MPUKTAAHBIX 3a7a9 C
CkaysipHOe MIPOM3BEICHNE TOUKAMH; NPUMEHEHHEM
BEKTOpOB. ~ Bhrumcnenne  yrios — BBIBOA ypaBHEHHs c(epbl AAHHOTO pajuyca C ILEHTPOM B N3y4CHHBIX METO/I0B;
MEXTy IPSAMBIMH U IJIOCKOCTSAMH. JAHHOM TOUKE; OCO3HaHHE
Ypasrenne TIJIOCKOCTH. — ompezjeleHHMe yria MEKIy ~BEKTOPAMH,  CKAaJIIPHOTO B3aUMOCBSA3H
Lentpansnas cummerpusi. OceBast MaTEeMaTHKI c
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CUMMCTpPUA. 3epKaHBHaH

CUMMETpHSL. [MapasnnenbHbIi
MIEPEeHOC. [IpeoOpa3oBanue
noxoous.

MPOU3BEICHUS BEKTOPOB, JOKA3aTCIBCTBO YTBEPKICHHUS O
€ro CBOMCTBAX;

OMpENCJICHUE yria MEXIy ABYMS MPSAMBIMH M yIJia MEKIY
mpsIMOMl W IIOCKOCTBIO C  TOMOINBIO  CKAJSIPHOTO
TIPOU3BEACHUS BEKTOPOB;

(dopmupoBaHue TIOHATHUS YpaBHCHHUS TIOCKOCTH,
MPOXOAAImIeH dYepe3 MaHHYI TOUYKY TEPHCHIUKYIISPHO
JAHHOMY BEKTODY;

(dhopMuUpOBaHHE YMEHUH HAXOJUTh PACCTOSHUEC OT TOYKHU IO
IUIOCKOCTH;

MPUMEHECHHE BEKTOPOB K PEHICHUIO TCOMETPUICCKIX 3a/1a4;
(dhopmupoBanue MpeJICTaBICHUS 00 0TOOpaKEeHUN
npocTpaHcTBa Ha ce0s, paccMOTpeHHMe Clydas, Korua
0TOOpaKeHHE Ha3bIBACTCS JBMIKCHHEM MIPOCTPAHCTRA,;
OTIpeNeNieHNe TOHATHHA: LEHTpaNbHAs CHMMETPHSA, OCeBas
CUMMETpPHs, 3epKalbHas CHMMETPUS ¥ TapaJuIeIbHBIA
mepeHoc; OOOCHOBaHWE TOTO, YTO OSTH OTOOPaKCHHS
MIPOCTPAHCTBA Ha ceOS ABISIOTCS ABIDKCHISIMU;

BBEJCHHE TOHATHSA IICHTpadbHOE Momobme (TOMOTETHS) H
npeoOpa3oBaHue MOI00Hs, pACCMOTPEHHE croco0a BBEICHUS
HOHSTUSL MOJOOHBIX (UTYp B HPOCTPAHCTBE C IMOMOIIBIO
npeoOpa3oBaHusl TMON00Ms, TMPUMEHEHHE JBUKCHHUA U
npeoOpa3oBaHnil MOAOOWSI MPHU PENICHUH TE€OMETPHUYECKHX
3a1au.

Memanpeomemmuvle yenu:

pasBUTHE YMEHHH HCIIONb30BAaTh METOJA KOOpPAMHAT ISt
BBIUMCIICHUS WM HAXOXICHUS 00bEMa mapajuienenunena u
TETpad/pa, 3aJlaHHBIX CBOUMH KOOPAWHATAMH;
(opMHpOBaHHE YMEHHUH HaXOJUTh PACCTOSHUS OT TOUYKHU JI0
IUIOCKOCTH M PACCTOSIHUSL MEXIy CKpPEIINBAOIIMMUCS
MIPSIMBIMH, 33/JaHHBIMH B CHCTEME KOOP/INHAT;

pa3BUTHE YMEHHMH HCIIOJIB30BaTh METOJ KOOPAWMHAT B
pelIeHNH IPUKIIaIHBIX 3a/ad.

JIPYTUMHA
peaMeTaMu
€CTECTBEHHO-
HAay4HOTO
T'YMaHUTapHOTO
IIMKJIOB.
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SAKJIIOUUTE | 18 Pemenne 3amau mo Teme: | 18 Ilpeomemnvte yenu:
JBHOE «lumaHaap, ero  3JIEMEHTHI. — yMeTb pemars 3afgaHus tma 3, 6, 8 w3z JIEMO EI'D (dopmupoBanue
MOBTOPEHUE ITnomane IIOBEPXHOCTH (PO HIILHEIT yPOBEHE); OCHOB
'EOMETPUM wmaapay;  «Komye,  ero — BiajgeTh npuéMaMH penieHHs 3ajad Ha J0Ka3aTelbCTBO U CaMOBOCIHTAaHHUS B
37IeMEHTEL ILommams BelunciaeHue tuna 14 u 16 uz JIEMO EI'D. porecce
ITPU TTOBEPXHOCTH KOHYyCa; Memanpedmemmuie yenu: BBIIIOJIHEHHST ~ padoT
HOAI'OTOBKE ’ — yYMEHHE CaMOCTOATENbHO  ONpEAEiATh  LEId  CBOEro pasHoro YPOBHS
o «Cdepa u map, Ux 3IEMEHTHI. )
KUTOI'OBOU .. o0y4eHHsI, CTaBUTh W (OPMYNHPOBATH Ui CeOs HOBBIC CII0KHOCTH;
[Inomanp cdepsl U 00BEM . %
ATTECTALIUM 3aja4u B yu€Oe M M0o3HaBaTEIbHOU AEATEIBHOCTH, Pa3BUBAThH Pa3BUTHE TBOPYECKHX
o niapax, «Hnomafu’ MOTHBBI U HHTEPECHI CBOEH MM03HABATEIbHOM IE€ATEIbHOCTH; CIIOCOOHOCTEH,
TNOBEPXHOCTH Npu3Mbl. O0BEM — yMeHHE CaMOCTOSTENbHO IUIAHHUPOBATH IMYTH IOCTHKEHUS UHTYMIUH, HaBBIKOB
MATEMATHK npu3MbD»; «O0bEM LMIIMHPA U Liesiei, B TOM YUCIie albTepHATHBHBIC, OCO3HAHHO BBIOMPATH CaMOCTOATCIILHOM
E KOHYCa», «3meHenune HauOosee 3(h(eKTUBHBIE CMOCOOBI PEIICHUSA YYCOHBIX H JIeSATEIBHOCTH.
mwiomand U o0béMa QUrypsl MO3HABATEIBHBIX 33/1a4;
MpY U3MEHEHUU €€ Pa3MEpPOB»; —  pa3BUTHE  YMEHHH  CaMOCTOSITENIFHO  OCYIIECTBISATH,
«eomeTpus Ha  KJIeTYaToii KOHTPOJIUPOBATh W KOPPEKTUPOBATh NEHUCTBUS B Hpolecce
Gymare» «TpeyroIbHHK» 000OIIeHNs, CUCTEeMAaTH3allMkl ¥ pACHIUPSHUS 3HaHW,
b b o
«ITapaienorpaMmy» MOJyYEeHHBIX B OCHOBHOI! IIKOJIE;
> o
«TTpSIMOYTONTLHIK, KBazpar, — (GOpMHpOBaHHE YMEHHH CaMOCTOSTEIBHO OCYIICCTBIATD,
KOHTPOJINPOBATh U KOPPEKTUPOBATH CBOIO AECATEIBHOCTD IPU
poMO», «Tpaneuus», BBITIOJTHEHUH 3aJIaHUH;
«OKpY>KHOCTh 51 KpyI», _ ’
«BrucaHHble W  ONUCaHHbBIC
OKPY>KHOCTH.
UTOoro 68
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COI''TACOBAHO

3amecTuTEND AUpEKTOpa 110 YP MYHULIMIIAJIBHOE BIOJKETHOE OBI[EOBPA30OBATEJILHOE VUPEXJIEHUE
A.O.MocKaeHKo CPEJIHSIS OBIIEOBPA30OBATEJILHAS ILIKOJIA Ne4 UIMEHU A.B.CYBOPOBA
2021 rona MYHULIUITAJIBHOTO OBPA30BAHUS T'OPO/I-KYPOPT T'EJIEH]DKUK

KAJIEHIAPHO - TEMATHYECKOE IINTAHUPOBAHHUE

I1o MATEMATHUKE
Knacc 10
KoaunuecTBo yacoB: Bcero 204 yaca: BHeIearw 6  4acos

Yuurean: Jxyiiesa Onbpra AjekcaHaIpoBHA, VIUTEIL MATEMATHKA

IlnanupoBaHue cocTaBJEeHO HA OCHOBE padoueii nporpammbl Mupou U.B., ymeepoicoenHol nedazo2uueckum co8emon,
npomokoa Nel om 31.08.20212.

B coorBercTBUU ¢ @I OC cpedunezo obwe2o obpazosarnus

c yuetom YMK Mamemamuxka: ancedbpa u navana mamemamuiecko2o auaiusd, 2eoMempus..

Auare0pa U Hayajla MaTeMaTH4ecKoro aHanausa. YueOHuk. 10-11 xmaccel. ba3oBeiil u yrimyOsnenusiii ypouu / LA, Anumos,
FO.M. Konsirun, M.B. Tkauéna u ap.

I'eomerpus.YueOnuk. 10-11 xkmaccel. (ba3oBwiii u yrioyo6nenusiii yposan) / JI.C. Atanacsan, B.®. byry3os, C.b. Kagomues u ap.
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6 UACOB B HEJIEJTIO (AJIFEBPA W HAYAJIA MATEMATHYECKOI'O AHAJIN3A -4 4., TEOMETPHS -2 ‘I.),

MATEMATHKA AJITEBPA 1 HAYAJIA AHAJIN3A |FTEOMETPUSA ean 00y4yeHnusi (XapaKTepUCTHKA OCHOBHBIX
BU/IOB /IEATEJIbHOCTH YYeHHKA, y4eOHbIX JAeiCTBUIi)
Homep |JdaThl ConepxaHue Koa-Bo |CopepixaHue KoJu-Bo
YPOKa NPOBeEJACHUS (pa3neJibl, TEMbI) yacoB |(pa3neJibl, TeMbI) 4acoB
mwiaH |gakr
IloBTOpEHME 8 [[loBTOpeHue 10

1. 01.09 [loemopenue mpaouyuoHHO20 COOePIHCAHUsL KYPCa
Anrebpanyeckue BhIPAKECHHUS. aneebpvl 0CHOBHOU WKOALI. Bradems nonamuem
JIuHeiiHble ypaBHEHNS U cmenenu ¢ HamypaibHbIM U YeablM NOKA3amenem.

1

CUCTEMBI YPaBHEHH

Bb1600umo u npumeHsms Qopmyvl COKPAWEHHO20
VMHOMCEHUS. 3HamMb U NPUMEHAMb OCHOBHOE C8OUCMBO
0podu 015 pewenus 3aoad. Popmyauposams u
npumMeHams 0CHOBHble ceolicmea ypasHeHul. Pewiamo
cucmeMbl TUHEUHbIX YPABHEHUL ¢ 08YMS
HeuzsecmHviMu. DopmyIuposams 0CHOBHbIE CEOUCMBA
uuC068bIX Hepagencms. Pewiams HepaseHcmea nepeotl
cmenenu ¢ 0OHUM HeU38eCMHbIM U UX CUCEMb.
Hccneoosams ceoticmea aunetinoti pynxyuu Y =KX +b

6 3a8UCUMOCTU OM 3HAYEHUL NAPAMEMPOS.
Dopmynuposams nowsmue apu@pmemuyecKo2o
K6aopamuozo KopHsa. Bvisooums hopmynvl kopHeti
KeadpamHozo ypasnenus. Bvieooums u npumensamo

meopemy Buema.)
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02.09

Tpeyeonvruku,
K1accuguxayus
Mpey2oibHUKOS,

3ameuamenvHvle TUHUU U
MOYKU 8 MpeyeoibHUKe.
Pasnobeopennviii u
PABHOCMOPOHHUIL

mpeycojlbHUKU ux ceolicmada.

[loemopeHue Kypca naanumMempuu 0OCHOBHOU UIKOJIbL.
Cucmemamusuposams 3HaAHUsL O MPEY2ObHUKAX.
Dopmynruposams c80UCMEa MeOUaH, OUCCEKMPUC,
sbicom. Braoems nousimuem «2eomempureckoe mecmo
mouexy, npugooums npumepsvlt. Lopmynuposams u
00KA3b16aMb CEOUCMBA U NPUSHAKU PABHOOEOPEHHO20 U
pasHocmoponne2o mpey201vhuKa. JJoxazvleams, 4mo 6
mpeyeobHUK MOJICHO 6NUCAMb eOUHCMBEHHYIO
OKDYIHCHOCMb U OKOJIO MPEY2ONbHUKA MONHCHO ONUCAMb
eOUHCIMBEHHYIO

03.09

UucnoBsle HEPaBEHCTBA U
HEPaBEHCTBA IIEPBOM CTEIIEHHU C
OJIHUM HEU3BECTHBIM

03.09

JIuneiinast yHKIHS

06.09

OxpystcHocmsb, 6NUCAHHAS 8
Mpey2oNbHUK, OKPYHCHOCHb,
ONUCAHHAS OKOJLO
mpey2oIbHUKaA.

[loemopenue Kypca nianumempuu 0CHOGHOU UKOIbL.
Cucmemamu3zuposamo 3HaHUs 0 MPey20JbHUKAX.
Dopmynuposams c8oUCmMEa MeOUaH, OUCCEKMPUC,
svicom. Bradoemv nonsimuem «2eomempuyeckoe mecmo
mouexy, npugooums npumepsl. Popmynuposams u
00Ka3b16aMb CEOUCMBA U NPUSHAKU PABHODEOPEHHO20 U
PABHOCMOPOHHE20 mpey20ibHuKa. [{okasviéams, ymo 6
mpey201bHUK MOJICHO 6NUCAMb eOUHCMBEHHYIO
OKPYIACHOCHb U OKONO MPEY2OTbHUKA MOICHO ONUCAMb
eOUHCMBEHHYIO OKDYHCHOCTD.

07.09

KBagparHsle KOpHHU.
KBagparusle ypaBHEHUS
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08.09

KBagparnunas GyHkius, eé
CBOMICTBA

Uccnedosamw ceoticmea K8aopamuyHou yHKyuu

y=ax2+bx+C 6 zasucumocmu om snauenuii
napamempos a, b, C u cesazeit mexcoy numu

09.09

Pasencmeo u nooobue
mpeyeonvruxos. Cpeomss
JIUHUSL MPEY2OTIbHUKA.
IIpsimoyeonvbrbie

mpey2o0/ibHUKU .

DopmynIuposamov NPUHAKU PABEHCMBA U NOO0OUs
mpey2obHUKO8, C8oLICMBa cpedHel aunuu. Buipasxcamo
CMOPOHBL NPSAMOY20IbHO2O MPEY2ONbHUKA Yepe3 0OHY
U3 OAHHBIX CMOPOH U OCMPbIlL y2ou. Bvisooums
hopmynbl 0151 HAXOdHCOeHUs

10.09

KBa,Z[paTHBIe HCPAaBCHCTBA

[Ipumenamo ceoucmea K6aOPAMU4HOU QYHKYuUU u
Memooa UHmMep8anos 0Jis peuleHusi K6AOPamHbvIX
HepaseHcma

10.

10.09

CaoiicTBa 1 rpapuku GyHKIUN

Dopmynuposamsv ceolicmea yHKyuil, 00pazyiouux
00wy cxemy uccredosanusn ynkyui. Ompasxcams
ceoticmea (yHKYuil npu NOCMpoeHuUU 2paghuros
dynxyuii. [locmpoenue epaghuxos gynkyuli ¢ nHOMowbo
3ePKATbHBIX OMPAINCEHUU, COHCAmULl
(pacmsdrcenuil),c08U208

11.

13.09

IlpsimoyeonvHvie
Mpey2oIbHUKU.
Tpuzconomempuueckue
GyHKYUuU OCMpbIX Yeno8.
IInowaow mpeyeonvnuka

Dopmynuposams NPUHAKU PABEHCMBEA U NO00OUs
mpeyeobHUKO8, CBOLICMEa cpedHell Tunuu. Boipaxcams
CMOPOHBL NPAMOY20IbHO2O MPEY2OTbHUKA Yepe3 0OHY
U3 OAHHBIX CMOPOH U OCMPbIlL Y2oi. Bvisooums
dhopmynvl O HAxoHCOeHUs.
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12.

14.09

IIporpeccun

Dopmynuposams onpeodeieHue apu@dmemudecKo u
ceomempuueckotl npozpeccuu. Boigooums ghopmynol
0OwWeco unena, xapakmepucmuieckue ceolucmea u
dhopmynsl cymmul N nepsvix UieHos.

13.

15.09

HCJ'IBIC " paluOHAJIbHBIC YK CJia

Brnademv nOHAMUAMU: HAMYPATbHOE YUCILO, Yeloe
YUCTIO, PAYUOHANbHOE YUCTO. SHAMb KaKue u3
apugmemuueckux onepayull AGIAIOMCA 3AMKHYMbIMU
Ha smux mHodxcecmeax. Dopmyauposame NPUIHAKU
Oenumocmu HamypaivHolx yucei Ha 2, 3, 4,5, 9u 11.

14,

16.09

Yemuvipéxy2onbHuxu,
K1accuguxayus
Yemuvlpexy201bHUKOS,
c6olicmea U NpU3HAaKu
napannieniozpamma,
NpAMOY20/IbHUKA, Kéadpama,
pomba. Tpaneyus, cpeonss
JIUHUS Mpaneyuu.

Dopmynuposams ceolicmea u NPU3HaKu
napanienocpamMma, NPAMOY2oabHUKd, K8aopama u
pomba. Bviooumv (hopmyny 05t HAX0HCOEHUs ONUHbL
CpeoHell TuHUU mpaneyuu.

Dopmynuposams ycious, npu KOMopsbiX OKPYHCHOCTIb
MOJICHO BNUCAMb 8 YeMBIPEXY2OTIbHUK U ONUCAMb OKOJLO
He2o. Bvisooums popmynvl niowaoeri npsamoy2oibHuKa,

Keadpama, napanienozpamma, pomoa, mpaneyuu.

15.

18.09

Pemenne 3amau mo teme:
«llenbie u panMoHaIbHBIE
qHCIay

Ymemo nepesooums beckoneunyto nepuoouyeckyio
0poOb 8 00bIKHOBEHHYIO. Buinonnams 3a0anus na
BLIUUCTIEHUSL ¢ 0ObIKHOBEHHBIMU U OeCAMUYHbIMU
O0poOsMU, YUUMbBIEAs NPU IMOM HOPSAOOK OelUCmBUlL.

16.

18.09

JleficTBUTENIbHBIC YUCIIa

Brademv nonsmuem uppayuoHaibHO20 Yucia.
Ob6vsacuams, Kak 06pasyemcs MHOHCECHEO

OeticmeumenbHbIX Yucell.
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17.

20.09

Oxkpyorcnocme, enucannas 6
UemuvlpPExy20abHUK,
OKPYIICHOCb, ONUCAHHAS
OKOJI0 4emblpeXy20NbHUKA.
Dopmynvl niowaoetl
YemulpEx)y201bHUKOS.

Dopmynuposams c8OUCMBEA U NPUSHAKU
napannenocpamma, npsamMoy2oIbHUKA, K8aopama u
pomba. Bviooums (hopmyny 05 HAX0HCOEHUsT ONUHbL
CcpeOHell TuHUY mpaneyuu.

Dopmynuposamp ycio6us, npu KOMopbiX OKPYHCHOCHD
MOJICHO 6NUCAMb 8 YEeMBIPEXY20IbHUK U ONUCAMb OKOJIO
He2o. Bvieooumsv chopmynvl niowaoeri npsamoy201bHUKdA,
Keaopama, napanienocpamma, pomoa, mpaneyuu.

18.

21.09

JlericTBUTENIbHBIC YHCIIA,
MOAYJIb AEHCTBUTEIBHOTO
qyuca.

Dopmynuposams onpeoenenue Mooyis
Oeticmseumenvro2o uucia. Biademv nonsmuem
YUCTI0B0U NPAMOTU, YMEmMb CIABUMb KANCOOM)
OelicmeumenbHOMY YUCTY 8 COOMBEMCMBUE MOYKY HA
YUCTI0B0U NPAMOIU.

19.

22.09

beckoneuno yoObIBaroriast

reoMeTpHuyecKas Iporpeccusi.

ObvscHAMb NOHAMUE npedend YUCI080U
nocneo0osamenbHOCMuy Ha npumepe 6ecKOHeuHO
yovl8alowel 2eomempuieckoll npospeccul U Haxooums
e€é cymmy.

20.

23.09

Oxpyaicnocmo. Yenvt u
ompe3Ku, CeA3AHHbIE C
OKPYIHCHOCIBIO.

Dopmynauposams u 00KA3bI6ANb MEOPEMbL O
BNUCAHHBIX YyeNax, 00 yeie mMexcoy KacamenbHOU U
xOpOol, 06 ompe3Kax nepecekarvuuxcs xopo, o
Keaopame kacamenbHoU. Bvieooumuv popmynsl ons
BLIUUCTICHUSL Y2108 MEHCOY O8YMSL CeKYUJUMU,
npo6edEHHbIMU U3 OOHOU MOUKUL.

21.

25.09

beckoneuno yoOpIBarotiast

reoMeTpuyecKas mporpeccusi.

ObvscHamb NoHAMuUe npedea Yucio8ou
nocnedosamenbHOCMU HA npumepe 6eCKOHEYHO
yovl8alowel 2e0MempuiecKkoll npozpeccuu U Haxooums
e€ CyMMmYy.

22.

25.09

Apudmerndeckuil KOpeHb
HaTypaJbHOH CTENeHU

Dopmynuposams onpeoenenue apupmemuiecko2o
KOpHS HAMYPAILHOU CMenetU, 3Hamb e20 C80lCmad,
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ymMento NPUMEHAMb UX npu peteruu 3a0ad.

23.

27.09

lIpeomem cmepeomempuu.
Axcuomvl cmepeomempuu

[lepeuucnamos ocHoBHbIE uUSYPbl 8 NPOCMPAHCMEE
(mouka, npamas, nI0CKOCmMs), PopMyIUpo8ams
AKCUOMBL 00 UX B3AUMHOM PACNONONCEHUU U
UILIIOCMPUPOBAMYb MU AKCUOMbL NPUMEPaMU U3
oOKpYdHCaroueti cpeoul.

24.

28.09

Apudmerndeckuii KOpeHb
HATypaJbHOU CTEIIEHU

[ Ipumenamo ceoticmea apugpmemuuecko2o KOpHs.
HamMypaneHot cmeneHy npu 8bINOJIHEHUU YIPANCHEHU.

25.

29.09

Apudmernueckuii
KOPEHb HaTypaJIbHOM CTeNeHn

lIpumensame ceoticmea apumemuuecko2o KOpHs HamypaibHOU
cmenenu npu 8bINOJIHEHUU YNPAHCHEHUU

26.

30.09

Hexomopule cnedcmeus us
akcuom

Dopmynuposams u 00KA3b16aMb MEOPEM) O
NI0CKOCIU, NPOX0OsWell Yepe3 NPIMYIO U He JIeHCau)io
Ha Heli MOoYKY, U meopemy 0 NI0CKOCMU, npoxooaujell
uepes 06e nepecexaujuecs npsamole

217.

02.10

Crenenb ¢ panvoOHATbHBIM
MOKa3aTeJeM.

[ Ipumensmo ceoticmea cmenenu ¢ payuoHAIbHbIM U
OelicmeumenbHbiM noKazamenem npu 6bINOJIHEeHUU
ynpasicHenuu

28.

02.10

Cremnens ¢ palluOHAJIbHBIM
nokasareneM. Pelienue 3agad.

[Ipumenams ceoucmea cmeneHu ¢ payuoHaIbHbIM U
OeticmeumenvHblM noKazamenem npu GblNOJHeHUU
VIPaXCHEeHUU
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29. 04.10 Hexomopule cieocmeus u3
axkcuom Dopmynuposams u 00KA3bIBAMb MEOPEMY O
niockocmu, npoxoosawel uepes npAMyIo U He JIedHCauiyio
Ha Hell MOYKY, U meopemy 0 NI0CKOCMU, NPOX0Oosuell
uepes 0ge nepecekarowuecs npsmvle
30. 05.10 CreneHp ¢ IefCTBUTENHHBIM .
[Ipumensamo ceoUCmMea cmeneHu ¢ payuoHaIbHbIM U
noKasareneM. Pelmenne safad. OeticmeumensHvlM noKazamenem npu GblNOJHEeHUU
VIPAdACHEeHUU U peueHuy 3a0ay
31 06.10 CremneHb ¢ paroHaTbHBIM U [Ipumenamo ceoucmea cmeneHu ¢ payuoHaIbHbIM U
JICHCTBUTEIILHBIM TIOKA3aTEIICM. OeticmeumensHblM noKazamenem npu GblNOJHEeHUU
Pemrenue 3amau VIpaXCHeHull U peuweHuy 3a0ay
MAPAJIJIEJIBHOCTD 16
NPAMBIX U
MJIOCKOCTEN
32.
07.10 IlapannenvHocms npsmuix,
nPAMOTUL U NIOCKOCIU
Dopmynuposams onpedeieHue NapaiiebHbiX NPSMbIX 6
(napanienonvie npimeie 6 npocmpancmee, hopmyauposams u 00KA3blams
npocmpancmee, npusHax meopembl 0 NAPALEeNbHBIX NPAMBIX, 00BACHAMb, KAKUE
napaiiebHocmu npAMbIX 6 BO3MOJICHBL CTIYYAU B3AUMHO20 PACNOLOACEHUS NPAMOU
npocmpancmee) U NIOCKOCMU.
33. Vpok 06001IeHus 1
09.10

CHCTeMaTH3alluy 3HaHUH

Pewamo 3a0auu no meme «/leticmeumenvhvle 4uciay
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34. 09.10 KonrpomsHast pabora
Ne'l 1o teme
JleiicTBUTEIbHBIC YKCTIA
35.
1110 IlapannerbHocms npsamuix ,
npavoil u niockocmu Dopmynuposams onpeoeneHue napaiieibHblX npsmblX 6
npocmpancmee, popmyauposams u OOKA3bl8aANb
(napannenvhuvle npsmvle 6
meopembl 0 NAPALLENbHBIX NPIMBIX, 00BACHAMb, KAKUE
npocmpancmee, NPU3HaK y
BO3MONCHBL CYUAU 83AUMHO20 PACHOJIONCEHUSL NPSIMOTL
napaiieibHOCIMu NPSAMbIX 6 L IIOCKOCTIIL
npocmpancmee)
36. AHanm3 KOHTPOJIBHON paboTHI
12.10 1
Crenennast pyHKums
37. 13.10 CrenenHas GyHKIMs, ¢€
CBOICTRA Braoems noHsimuem cmeneHHou QyHKyuu ,
popmynuposams eé c8oUCMBa 6 3A8UCUMOCTU O
3HAUeHUs] OeUCMBUMETbHO2O YUCTA P
38. 14.10

Ilapannenvnocms npamou u
niockocmu

[Ipusooums npumepuvl 63aUMHO20 PACNONIONHCEHUSL
NPAMOU U NIOCKOCIMU, YOPMYIUPOBAMb onpedeneHue
npsAMOU NApaiienbHOU NIOCKOCMU, YOPMYIUPO8Amb U
00KA3bI6ANb YMBEPIAHCOCHUS O NAPALIENbHOCIU NPAMOU
U niockocmu (c8oucmea u NPUHAK)
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39.

16.10

Crenennas ¢pyHkuus, eé
CBOWCTBaA U TpaduK

Cmpoumb epaguk yHKyuu npu yemHom
(NONOAHCUMENTLHOM U OMPUYATNETLHOM) HAMYPATbHOM
nokazameine, npu HeYEMHOM (NOTOHCUMENTLHOM U
ompuyamenvbHoOM) HAMYPATLHOM noKazamerne, npu
noa0JCUmMenbHOM (ompuyamenbHom) OeucmeumenbHoM
Heyenom noxkazamerne. Ilpumensamo ceoticmea
cmenenHoll hyHKYyuY npu peuieHuu NPUKIAOHbIX 3a0ay
U 3a0a4 NOBLIUEHHOU CLONCHOCTIL.

40.

16.10

Crenennas ¢pyHKIMS, €€
CBOlCcTBa U Tpaduk

Cmpoums epaghux pynkyuu npu vemuom
(non0HCUMENLHOM U OMPUYATNETLHOM) HAMYPATLHOM
nokasamene, npu HeWEMHOM (NOSOACUMETLHOM U
ompuyamenvbHOM) HAMYPATLHOM noOKaAzamerne, npu
noL0ACUMENTLHOM (OMPUYAMENTbHOM) OetUCMEUMETbHOM
Heyenom noxkazamerne. IIpumensamo ceolicmea
CmenenHou YHKYUuU npu peuleHuu NPUKIaoHulx 3a0ay
U 30004 NOBLIUEHHOU CLONCHOCTIL.

41.

18.10

Ilapannenvnocms npsamoii u
niockocmu

[Ipusooums npumepuvl 63aUMHO20 PACNONIONHCEHUSL
NPSAMOU U NIOCKOCMU, (YOPMYTUPOBAMb OnpedeneHue
npsAMOU NApaienbHoU NIOCKOCMU, YOPMYIUPO8aAms U
00KA3bI6AMb YMEEPIHCOCHUSL 0 NAPALIETbHOCIU NPSIMOLL
1 niocKocmu (C80UCM8Ea U NPU3HAK)

42,

19.20

B3aumHo oOpaTHble QyHKIIUN

Dopmynuposams onpeoesieHus 00pamHol QyHKYuu,
3Hams yciogue oopamumocmu Gyukyuu. Ilpueooums
npumepsl 83aUMHO OOPAMHBIX PYHKYUIL.

43.

20.10

PaBHOCWIIBHBIE ypaBHEHUS

Dopmynuposams onpeoenenus pagHOCUIbHBIX
VpagHeHut, cucmem ypasHeHutl, YpagHeHull —
cneocmeuii. Ilpu pewenuu ypasueHul 8bINOJIHAMY
monbko me npeobpazosanus, KOMmopbvle He NPUOOAMm K

nomepe KOpHsi.
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44,

21.10

Bzaumnoe pacnojioscenue
NpAMbLX 6 NPOCMPAHCMEBE.
Cermueaiou;uec;z npsimole

Ob6vacuams, KaKue 03MONCHbL CIYYAU 83AUMHO20
pacnonodicerus 08X NPAMbvIX 8 NPOCMPAHCMEe U
npueooums npumepvi. opmyruposams onpeoeneHue
ckpewusarowuxcs npsamoix. Lopmynuposams u
00KA3b16aMb MEOPeEMY, GbIPAANCAIOWYIO NPUSHAK
CKPeu8arouxcs npsmsix, U meopemy o njioCKoCcmu,
npoxoosueri uepe3 0OHY U3 CKpeuuBaowuxcs NPamulx
napannenbHol 0py2otl npsAMOoll.

45,

23.10

Pewmenne ypaBHenui,
HCIIOJB3Ysl CBOMCTBA
PaBHOCUIIBHOCTH

Pewambs ypasHeHust, UCNOb3Ysl NOHAMUE
pasHocunbHocmu. Pacnosnasams pasHocuivbHbie
npeobpazosanus, npeobpazoeanus, NPUBOIsUUe K
VPABHEHUIO-CLeOCMBUIO.

46.

23.10

PaBHOCHUIIBHEIC HCPAaBCHCTBA

Dopmynuposams onpeoenenus pagHOCUIbHBIX
nepasencms. 1lpu pewenuu Hepagencme
oCyUecmenams mobKo PaGHOCUIbHbIE
npeobpazosanus.

47.

25.10

Yenwt c COHanpaejleHHbiMU
cmoporamu

O6vscHAMb KaKue 08a Iyua HA3BIBAIOMCS COHANPABTIEHHBIMU,
opmynuposams u 0oxkazvieams meopemy 06 yenax ¢
COHANpasneHHbIMU CINOPOHAMIU.

48.

26.10

Pemenne HepaBeHCTB METOIOM
PABHOCUJIBHBIX IIEPEXOI0B

Pewamb nepagencmea, ucnonb3ys pagHOCUIbHbLE
npeobpaszosanus

49,

27.10

HppaumnonanbHble ypaBHEHUS

Pewiamb uppayuoHaivHle ypasHeHus nyméem
6038e0eHUs 0Oeux e2o Yacmell 8 00HY U MY JHce
Hamypanvhylo cmenens. Pewwams cucmemui,
codepoicawyue uppayuoHaIbHble YPasHEeHUs.

50.

28.10

Bsaumnoe pacnonodcenue
NPAMbIX 8 NPOCMPAHCMEE.
Yeon meancoy npamvimu.

Ob6vacHAMb, YMO HA3LIBACNCA Y2TIOM MENHCOY
nepecekarouuUMUcs NPAMbIMU U Y2IOM MeHCOY
CKpewuBaroWUMUCs NPAMbIMU, peuams 3a0adu Ha
BblUUCIEeHUE U 00KA3AMENbCMBO, C8A3AHHbBLE CO
63AUMHBIM PACNONONCEHUEM O8YX NPAMBIX U Y2TIOM
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medHcoy HUMU.

5L 30.10 UppannoHanbHbie ypaBHEHHUs Pewiamb uppayuonaibhble ypasHerus nymeém 6036e0enus 00eux
' eco wacmetl 8 OOHY U MYy JHce HaMypaIbHYIo cmenens. Pewame
cucmemsl, codepofcau;ue uppayuoHalbHble YyPAGHEHUAL.
52. 30.10 HppanroHaibHble HEpaBCHCTBA §
\Pewams npocmeuwiue uppayuoHalbHovle HepaseHcmea U uUx
cucmemal.
53. Bszaumnoe pacnonoscenue O0bsCHAMb, YMO HA3bLIBACTCA Y2TIOM MENHCOY
NPAMbIX 8 NPOCMPAHCIGE. nepecekarouuUMUCcs NPAMbIMU U Y2ILOM MeHCOY
08.11 Yeon meorcoy npamoimu. CKpewuU8aroUMUCs NPAMbIMU, Peuams 3a0ayu Ha
Koumponvnas paboma Ne 2 BbluUCIeHUEe U 00KA3AMENbCMEBO, C8A3AHHbLE CO
(20 mumn.) 63AUMHBIM PACNONONHCEHUEM O8YX NPAMbIX U Y2NOM
MedHcOy HUMU.
54. 9.11 HpparmonaibHble HEPAaBECHCTBA §
\Pewame npocmeuuiue uppadyuorHdailbrbvle HepaseHcmeda U Ux
cucmemal.
55. Ypok 060011eHus 1
10.11 CHUCTEMaTU3ali 3HaHUI 10
Teme: «CTteneHHas pyHKIM
56. llapannenvuvie niockocmu Dopmynuposame onpeoenenHue napaniiesibhblx
1111 Ceouicmea napannenvhvlx niockocmet, popmyauposams u 00KaA3b18aAMb
niockocmeu VMeepHcOeHUsi 0 NPU3HaKe U C8OUCMBAX NAPAJLLeIbHbIX
naockocmell, UCNONIL3068AMb IMU YMEEPAHCOEHUS NPU
peutenuu 3a0au.
57. Pemenne 3amau. [Toaroroska
13

KOHTPOJILHOM padoTe
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58. 13 KonTponpHas padora Ne 3 o
teme CreneHHast QyHKIMS
59. 15.11 Ilapannenvuvie niockocmu Dopmynuposams onpeoeienue napaiieibHblx
Ceoticmea napannenvhbix niockocmet, popmynuposams u 0OKA3bl8aMb
naockocme VMeepacOeHUsi 0 Npu3HaKe U C8OUCMBAX NAPAJLLEIbHbIX
n10CcKOCmel, UCNONb308aMb MU YMEEPIHCOCHUS NPU
peutenuu 3a0au.
60. 611 AHanu3 KOHTPOJILHOM padOThI

[Hoka3zaTenbHass pyHKUMS

12

61.

17.11

IloxazamenvHas ¢hynkyus, eé
ceoticmea

Dopmynuposams onpeodeneHue noKa3amenibHol
dynxyuu y =a* u evi6ooums eé ceoiicmea 6

sasucumocmu om snauenuii a (a>1, 0<a<1)

62.

18.11

Tempasop

Obvsacuams, Kakas ueypa nHazvlaemcs mempa’opom,
a kaxas napanneienunedom, NOKa3vleams Ha
uepmedncax u MoOeax ux NeMeHmyl, U300paxcams dsmu
uzypel Ha pUCYHKAX, ULTIOCMPUPOBAMD C UX NOMOUBIO
pasiudHble CIyYau 83aUMHO20 PACNOTOHNCEHUS NPAMBIX
u niockocmeti 6 npocmpancmee. Popmynuposams u
00KA3bIBAMb YMEEPHCOCHUS O CEOUCTBAX
napannenenuneoaq.

63.

20.11

[Toka3zarenbHast QyHKIMS, €€
rpaduk

Cmpoumb epaguku nokazamenbHuIX QYHKYUL.
ObvscHAmMb 3HAYEHUE NOKA3AMENbHOU QYHKYUU 0N
ONUCAHUSA PA3TUYHBIX PUULECKUX NPOYECCO8.
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20.11 [Toka3zaTenbHbIC YpaBHEHHUS 1 Biademv 0CHOBHbIMU CNOCODAMU peuteHus

NOKA3aMeNbHbIX YPAGHEHUl

Iapanrenrenuned 1 |Ob6wsacuame, kaxas ueypa Hazvieaemcs mempas’opom,
a Kakas napaiienenunedom, NoKa3vleams Ha
uepPmMedNcax U MOOIAX Ux dNeMeHmbl, U300padtcams Smu
pucypvl Ha pUCYHKAX, ULTIOCMPUPOBAMb C UX NHOMOUBIO
PAa3IUYHbBLE CLYYAU 83AUMHO20 PACNONONCEHUSL NPAMBIX

2211

u naockocmeti 8 npocmpancmee. Popmyauposams u
00KA3bI6AMb YMBEPIHCOCHUSL O CBOUCNBAX
napasnnenenuneoaq.

66.

23.11

IToxa3aTennHbIe YpaBHCHHA

Braoemwv ocrosHbIMU cnocobamu PEULEeHUA
NoKAa3amejlbHblx prISHeHLHZ

67.

2411

[Toka3zaTenbHble ypaBHEHUS

Braoemwv ocrosHviMu cnocobamu peweHus
NnoKasamejlbHblx ypaeHeHm?

68.

25.11

Ilocmpoenue ceuenuil
mempal’aopa u
napannienenuneoa

O0vscHAMb, YMO HA3bIBACTCA CeUeHUeM Mmempa’sopa
(napannenenuneda), Ha3vlBAMb BO3MONCHbIE BUOBL
ceuenutl. 3Hamb MemoObl NOCMPOEHUsL CedeHU.
Peuwams 3a0auu

69.

27.11

Iloka3zaTennHBIC HECPAaBCHCTBA

Pewamb nokasamenvhvie HEpa6eHCmMea Ha OCHOGE
C8OLICME MOHOMOHHOCIU NOKA3AMENbHOU (OYHKYUU

70.

27.11

Iloka3zaTennHBIC HEPABCHCTBA

Pewams noxazamenvhole HepaeeHcmed Ha OCHoee
CcB0lICME MOHOMOHHOCINU NOKA3AMENbHOU d)yHleﬂxllxl
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71 Ilocmpoenue ceuenuii ObvacHAmb, YUMo HA3LIBACMCS cedeHueM mempasopa
29.11 mempa’aopa u (napannenenuneda), Ha3vlBAMb B03MOIICHbIE BUOLL
napainnienenuneoa ceyeHull. 3Hamb Memoobl NOCMPOEHUs. CeYeHUl.
Pewams 3a0a4u
72. I'paduueckuit MeTo pereHus 1 Pewamb nokazamenvHble HEPABEHCMEA, UCNOTIb3YSL
30.11 MOKa3aTeJIbHBIX HEPABEHCTB epagpuxu GyHKyul, 8X00AUWUX 8 HEPABEHCMEBO.
73. Cucrembl OKa3aTeIbHBIX 1 Pewamb cucmemvl noKazamenbHulX YPAGHEHUL U
01.12 ypaBHCHHI U HEPABEHCTB HepaseHcma.
74. 02.12 3auém no meopemuueckomy
Mmamepuaiy
75. CucreMbl OKa3aTeIbHbIX 1 Pewams cucmemvl NOKA3amMeNbHbIX YPAGHEeHUll U
04.12 YpaBHCHHI U HEPABEHCTB HepaseHcma.
76. 04.12 VYpok 006001IeH s U 1
CHUCTEeMaTU3alluy 3HAaHUI
7. Koumponvnas paboma Ne 4
06.12 no meme Ilapannenvnocmeo
NPAMBIX U NIOCKOCMEU
78. 07.12 KonrtponbHas pabora Ne 5 o 1
teme [lokazaTenbHas GyHKIUS
Jlorapupmuueckas pyHkumns 18

Ilepnenouxkynapuocmo
NPAMbBIX U NJIOCKOCMell

18
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79.

08.12

Jlorapudmsl

Dopmynuposams onpeodenieHue 102apupma yucida,
OCHOBHO20 102apUpMULECKO20 MOoHcOecmaa,
NpUMEHAMb OCHOBHOE JI02APUPMUYECKOe MOHCOECTNBO K
BLIUUCTEHUAM U PEULEHUIO NPOCetUUX
n02apugmuyeckux ypasHeHull.

80.

09.12

IlepnenouxynapHule npsimovie
8 npocmpancmee

Dopmynuposams onpedeieHue NepneHOUKYISAPHbIX
NPAMBIX 8 NPOCMPAHCIEe, POPMYTUPOBAMb U
0oKazvleamo 1eMMy 0 NePReHOUK)YIAPHOCMU 08)YX
napannienbHbIX NPAMbIX K mpembvell npsamot

81.

11.12

Jlorapudmsl

Dopmynuposams onpeodeienue 102apupma yucia,
OCHOBHO20 102apUPMULECKO20 MOoHcOecmaa,
NPUMEHAMb OCHOBHOE 102APUPMULECKOe MOHCOeCMBO K|
BLIUUCTECHUAM U PEULEeHUI0 NPOCetuUX
no2apugmuyeckux ypasHeHull.

82.

11.12

CoiicTBa norapudmon

HOKaf)’blGaWIb OCHOBHbIE CBOUCMEBA ﬂOZClpu¢M06’

83.

13.12

Ilapannenvruvie
npsimbile, NepReHOUKYIAPHbIE K
niockocmu

[y

Dopmynuposams onpedenerue npsamou,
nepneHOUKYIAPHOU K NIOCKOCIU. U NPUBOOUMb
UITIOCIPUPYIOuUe npUMepPbl U3 OKPYAHCaroueli cpeowl.

84.

14.12

CsoiicTBa norapupmMon

[ Ipumensams 0CHOBHbIE CBOUCMBA 102APUPMO8 05
npeobpazosanus 102apUuPMUYECcKUX 8blpadtceHull

85.

15.12

JlecATUYHBIC U HATYypaAIbHBIC
sorapupmbl

Dopmynuposams onpeoenieHue 0ecamuiHo2o u
HamypanibHo2o nocapugpma. Beigooums chopmyny
nepexoda k Ho8oMy ocHosanur. Ilpumenamo opmyny
nepexoo0a Kk HOBOMY OCHOBAHUIO O] BbIYUCLEHUS
SHAUeHUll U NPeodPA306AaAHUS 102APUPMUYECKUX

BbIDANHCEHUL.
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86.

16.12

Ilpusnax
nepneHouKyIApHoOCmu
NPAMOUL U NAOCKOCU

Dopmynuposams u 00KA3bI6AMb MEOPEMY,
BbIPAICAIOULYIO NPUSHAK NEPREHOUKYIAPHOCTIU NPAMOLL
U NIOCKOCMU, U MeOpeMy O CYWecme808aHuu u
eOUHCMBEHHOCMU NPAMOT, NPOXOOsWell Yepe3 OaHHYIO
MouKy u nepnenoOUuKyJIAPHYI0 OAHHOU NIOCKOCMU.

87.

18.12

JlecsiTHuHBIC U HATYpATLHBIE
sorapudmpl

Dopmynuposams onpeodenieHue 0ecAMUIHO20 U
HamypanbHoeo no2apugma. Beieooumv gopmyny
nepexooa k Hogomy ochosanuio. Ilpumensmo ghopmyny
nepexooa K HOBOMY OCHOBAHUIO ONlsl BLIYUCTEHUS
SHAUeHUll U NPeodPA308aHUSA 102APUPMUYECKUX
6bIPAJICEHUL.

88.

18.12

JlecATUYHBIE U HATYypaAJIbHbIE
Jorapu@msl

Dopmynuposams onpeoeenue 0ecAmudHo20 U
HamypaibHo2o nozapugma. Beieooums gopmyny
nepexoda K H06omy ocHosanuio. [Ipumensms gpopmyny
nepexooa K HOBOMY OCHOBAHUIO ONlsl BbIYUCTEHUS
3HAUeHUll U NPeobpa308aHUsl 102apUPMULECKUX
BbIDAHCEHUL.

89.

20.12

Teopema o npsmoti ,
nepneHOUK)IAPHOU
njiockocmu

Dopmynuposams u 00KaA3bI6AMb MEOPEMY,
BLIPAdICAIOWYIO NPUSHAK NEPREHOUKYIAPHOCIU NPAMOUL
U NIOCKOCMU, U Meopemy O CYyuwecmeo8aHuu u
eOUHCMBEHHOCMU NPIAMOTL, NPOXoosaujell yepe3 OaHHYI0
MouKy U nepneHOUKYIAPHYIO OAHHOU NIOCKOCTU.

90.

21.12

Jlorapudmuueckas GyHKUUSA,
ee cBoiicTBa U rpaduk

Dopmynuposams onpeoesieHue 102apuPMuieckor
DyHKYUU U 8bIBOOUMD €€ CBOUCMBA 8 3ABUCUMOCTIU
om 3Ha4Yerull a

91.

22.12

Jlorapudmuueckas GyHKIUSA,
ee CBoiicTBa U rpaduk

Dopmynuposams onpeoeienue 102apupmMuieckoll
DyHKYUU U BLIBOOUMb €€ CBOUCMBA 6 3A8UCUMOCTIU
om 3HayeHull a

92.

23.12

Pewenue 3a0au no meme
Ilepnenouxynaprnocms
NPAMOU U NAOCKOCTU

Pewambs 3a0ayu Ha 8blyucieHue U 00KA3amenbCmeo,
ces3aHHble ¢ NePREeHOUKVAAPHOCIbIO NPAMOU U

NnJj10CKoCcmu.
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93.

25.12

Jlorapudmuyeckue ypaBHECHHS

Pewambs pasnuunsie jo2apupmuiecKue YpaeHeHus u ux
cucmembl ¢ UCNOTIL3OBAHUEM CEOUCME T102APUPMO8 U
00WUX MemOo008 peuieHUsl YPAGHEeHUII.

94,

25.12

Jlorapudmuueckue ypaBHEHUs

Pewambo pasiuunsie 1o2apupmuueckue YpaeHeHus u ux
cucmembl ¢ UCNONIL3OBAHUEM CEOUCME 102APUPMO8 U
00WUX MemMOO08 peuleHUsl YPAGHEHUIL.

95.

27.12

Pewenue 3a0au no meme
llepnenouxynaprnocms
NPAMOLL U NIOCKOCU

Pewamb 3a0a4u Ha eblyucienue u 00Ka3amenibCcmeo,
Cces3aHHbIe C NePNEeHOUKVIAPHOCIbIO NPAMOU U
nioCcKoCmu.

96.

28.12

Jlorapudmuueckue
HEPaBEHCTBA

Pewams no2apugpmuqeckue HepageHcmad Ha OCHO8e
Cc80UCME 102apUPMUUECKOU PYHKYUU.

97.

10.01.

2022

Ilepnenouxynsap u
HakaouHble. Paccmosinue om
MOYKU 00 NAOCKOCIU

Obvsacuams, ymo maxkoe nepneHOUKVIAp U HAKIOHHAS K
NI0CKOCMU, YMO HA3b18AENCsl NPOeKyuell HAKIOHHO,
UMO HA3b18AEMCS PACCMOSHUEM: O MOYKU 00
n10CKOCmU, MeAHCOY NAPALNETbHBIMU NIOCKOCHISMU,
MedHcOy NapaniebHol NPAMOU U NIOCKOCMbIO, MENCOY
CKPeUUBAIOWUMUCS NPIMBIMUL.

98.

11.01

Jlorapudmuueckue
HEpPaBEHCTBA

Pewamb noeapugpmuieckue HepageHcmea Ha 0OCHOBe
ceoticm8 102apu@dmuyeckoll GyHKyuu.

99.

12.01

Jlorapupmuueckue
HEpPaBEHCTBA

Pewambs n1o2apupmuueckue HepaseHCmMea Ha 0CHOBe
ce0licme n02apughmuieckou hyHKyuu.

100.

13.01

Ilepnenouxynsap u
HakaouHble. Paccmosinue om
MOYKU 00 NAOCKOCHU

O0vscHAMb, YUMo MmaxKoe NepReHOUKYIAp U HAKIOHHAS K
n10CKOCMU, YMO HA3bI8AEMC S NPOeKYUel HAKIOHHOL,
UMo HA3bIBAEMCS. PACCMOAHUEM: OM MOYKU 00
na0CcKOCmU, MeHcoy NapaiieiIbHbIMU NI0CKOCHAMU,
MedHcOy napaniebHol NPAMOU U NIOCKOCMbIO, MEHCOY

CKpeuuearouuUMucsl nPAMsbIMU.
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101. 15.01 Ypok 00001IeHus 1 1
CHCTeMaTH3aluU 3HAHHIA
102. 15.01 Pemenue 3agau. [loaroroska k 1
KOHTPOJILHOM padoTe
103. 17.01 Teopema o mpex Dopmynuposams u 00KA3bI6AMb MEOPEMy 0 MpPex
nepneHOuUKyIapax nepneHouKyIapax u npUMeHsms e€ npu pewenuy 3a0au.
Ob6vsicHAmMb, UMo MaKkoe OPpmo2OHANbHASL NPOEKYUsL
mouku (ghucypul) Ha NIOCKOCMb.
104. 13.01 KonrpospHas paboTta Ne6 1o 1
teme Jlorapudmudeckas
byHKIUS

105. 19.01 AHau3 KOHTPOJIBHON paboOTHI 1

Tpuronomerpuyeckne Gopmyabl 26

106. Teopema o mpex Dopmynuposams u 00KA3LIEAMb MeEOPemy 0 mpéx

20.01 nepneHouKyIapax nepnenouKyIApax u nPpUMeHsims e€ npu pewenul 3a0au.
Ob6vbsicHAMb, YUMo MAKoe OPMOSOHANbHASL NPOEKYUsL
mouku (ghucypul) Ha nI0CKOCM®.

107. Z{22.01 Paguannas mepa yria 1 ObvscHAMb coomeemcmaue mMexicoy mouKamu YUcio8oll
NPSMOUL U OKDYICHOCIU, (hOPMYIUPOSamb OnpedeieHue
paouana.

108. 22.01 [ToBOPOT TOYKH BOKpYT Hayasa 1 .

KOOPHMHAT Ob6vsicHAmMb, NOHAMUE NOBOPOMA MOUKU OUHUYHO
OKPYHCHOCIU BOKPY2 HAYALA KOOPOUHAM HA Y2OT .
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109.

24.01

Yeon meancoy npamotii u
NIIOCKOCMbIO

ObvacHAMb, YMO HA3LIBACMCS Y2TIOM MeHCOY NPAMOU U
NI0CKOCMbIO U KAKUM CE80UCHE0M OH 0b1adaem.
Obvacuams, 4mo makoe YeHmpaibHas NPoeKyus
mouxu (gpucypul) Ha NIOCKOCMb.

110.

25.01

[ToBOpOT TOUKH BOKpYT Haydaja
KOOpAHHAT

Obvacuams, nowsimue n08opPoOma Mo4KU eOUHUYHOU
OKDYHCHOCIU BOKPY2 HAYALA KOOPOUHAM HA Y20l .

111.

26.01

Ormpezenenne cuHyca,KOCUHYyca
Y TaHTCHCA yriia

Dopmynuposams onpedenieHus CUHycd, KOCUHYCd,
mawneenca u komaueenca yena (uucaa). Haxooumo
sHauenuss smux Qyukyuil 015 yucen suoa /2K, e,
ke Z,ecniu onu cywecmsyrom

112.

27.01

Yeon meacoy npamoii u
NIIOCKOCMbIO

O0vsCcHAMb, YMO HAZLIBAEHICS Y2NIOM MEHCOY NPAMOU U
NI0CKOCMbIO U KAKUM CE80UCIE0M OH 0b1adaem.
Obvacuams, 4mo makoe YeHmpaibHas NPoeKyus
mouku (ghucypul) Ha niockocme.

113.

29.01

OmnpeneneHne CHHYCa,KOCHHYCA
Y TaHreHca yria

Dopmynuposams onpedesieHust CUHYCcd, KOCUHYCA,
maneenca u komaueenca yena (uucia). Haxooumo
3HaueHus Imux QyuKyuil 014 ducen éuoa m/2
coe ke Z , ecnu onu cywecmeyiom

114.

29.01

3HaKu CUHYCa,KOCUHYCa U
TaHIreHca yria

Haxooumbv 3naku 3nayenutl Curnyca, Kocunyca u
maHeeHca yucia.

115.

31.01

/[6yepannviti yeon. Ilpusnax
NepneHOUKyIIPHOCMU O8YX
niockocmeu

ObvscHams Kaxas (hucypa Hazvl8aemcs 08YpaAHHbIM
VelloM U KaK OH usmepsemcs, 00bACHAMb, YmMo maxkoe
V20 MedHcOy nepeceKkaruumMucs NI0CKOCMAMU U 8
Kakux npedenax on usmepsemcs. Popmynruposams
onpedenenue 3aUMHO NEPNEHOUKYAPHBIX NIOCKOCHel,
dopmynuposams u 00Ka3b16aMb MEOPEMY O NPUSHAKE

nepneHOUKyIapHOCIU 08X NIOCKOCME.
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116. 01.02 3aBUCHUMOCTD MEXKY Bb1800ums ghopmyisl 3a8UCUMOCTIU MENCOY CUHYCOM,
CHHYCOM,KOCHHYCOM H KOCUHYCOM, MAHZEHCOM 00OHO20 U MO20 Jice Yaild
TAHIE€HCOM OJTHOTO U TOTO K€ (uucna).
yria
117. 02.02 3aBUCHUMOCTD MEXKTY I Ipumensmo popmynst 015l GLIYUCTICHUS 3HAYEHUT
CHHYCOM,KOCHHYCOM H CUHYCA, KOCUHYCA, MAH2EHCA YUCLA NO 3A0AHHOMY
TaHTCHCOM OJTHOTO M TOTO JKe SHAUEHUI0 OOHO20 U3 HUX
yria
118. 03.02 /[6yepannviil yeon. [lpusnax ObvscHams Kaxas gucypa Hazvl8aemcs 08Y2pAHHbIM
NepneHOUKYIAPHOCIU O8YX VelloM U KaK OH U3Mepsemcs, 00bACHAMb, YMo maKoe
niockocmei V20l MedACOy NepeceKkaruyuMucst NIOCKOCMIMU U 8
Kaxkux npedenax oH usmepsemcs. Qopmynuposams
onpedenerue 63aUMHO NEPREHOUKYIAPHBIX NIOCKOCmel,
popmynuposams u 00Ka3bLI8aAMb Meopemy 0 NPU3HAKE
nepneHOUKyIapHOCIU 08X NIOCKOCMEL.
119. 05.02 Tpuronomerpuyeckue DopMynuposams NOHAMUE MOAHCOECMBA KAK
TOXJIECTBA pasencmea, cnpageodiusoco 0isi 6cex OONYCMUMBbIX
3HaueHull OYK8.
120. 05.02 Tpuronomerpuveckue DopMynuposams NOHAMUE MOHCOECMBA KAK
TOXKJIECTBA pasenHcmea, cnpasedIusoo 0 86cex 0ONYCMUMbIX
3HaueHull OYK8.
121. 07.02 IIpsimoyzonvhoiil O0vACHAMb KAKOU NAPALIelenuned Ha3vl8aemcs nPpsmMoy201bHbLM,
napannenenuneo. hopmynuposanv u OOKA3LIEAMb YMEEPICOCHUSL O €20 CEOUCMEAX.
Tpexzpannuiii yzon, KaK?}Z Queypa Hazvi8aemcsi MHO20ZPAHHBIM Y2IOM
8 (mpéxepannvim), hopmynuposams u 00KA3b18AMb YMEEPHCOEHUE O
Mnozoepannviu yeon moM, Ymo KaxcOblil NAOCKUIL Y201 MPEXSPAHHO20 Y2l MEHbULe
CYMMbl 06_)/)( dpyeux NJA0CKUX Y2106, U meopemy O CymMme niloCKUx
2J108 8blNYKN020 MHO202PAHHO20 Y2ida.
122. 08.02 Tpuronomerpudeckue /[okaszvieams modicoecmsa ¢ UCNOIb308AHUEM
TOXJIECTBA U3VUEHHBIX hOPMYI, 8bIOUPAMb YCHeuHble Cmpame2uu

6 PA3TUYHBLX CUMYAYUAX.
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123.

09.02

CuHycC, KOCUHYC U TaHT€HC
yrmoB L -L

Hcnonvzosamsb ce0licmea 4emHoCmb-He4emHoCms
MpPULOHOMEMPULECKUX DYHKYULL OJIs 8bIYUCTEHUS UX
SHAYeHULl OMm OMPUYAMENbHBIX AP2YMEHMO8.

124.

10.02

IIpsimoyeonvHbiil
napanneienuneo.
Tpexepannuwiii yeon.
Mmnozozpannulii yeon

Obvscuams Kakou napaiieienuned Ha3vleaencs
NPAMOY20IbHBIM, POPMYIUPOBAMb U OOKAZbIBAMb
ymeepoicoenust o e2o ceoticmaax. Kakas ¢ueypa
HA3b186A€MC MHO20ZDAHHBIM Y2lloM (MPEXSPAHHBIM,),
hopmynuposams u 00Ka3bI8aMb YMEEPAHCOEeHUe O MOM,
YUMo KAxXCObLU NIOCKULL Y20l MPEXSPAHHO20 Yeld
MeHbULE CYMMbL 08YX OPY2UX NIOCKUX Vel08, U MeopeMmy
0 cymMMme NIOCKUX Y2108 BbINYKI020 MHO20ZPAHHO2O
yena.

125.

12.02

CDOpMy'J'IBI CJIOKCHHA

[ Ipumensamo hopmynvl CLOAHCEHUSA NPU BLIYUCTEHUSX U
BLINOIHEHUU NPeoOPA3068aAHUL MPUSOHOMEMPUUECKUX
6bIPAJICEHUL.

126.

12.02

CDOpMy'J'IBI CJIOKCHHA

[Ipumenamo popmynvl CL0HCEHUSA NPU BLIYUCTEHUAX U
6bINOTHEHUU NPEeoOPA308AHUL MPULOHOMEMPUYECKUX
BHIPANCEHUL.

127.

14.02

Konmponvnas paboma Ne7
no meme
Ilepnenouxynaprnocms
NPAMbIX U NIOCKOCTell

128.

15.02

DOopMyIIBI CIIOXKEHUS

[Ipumenamo popmynsl CLOHCEHUS NPU BLIYUCTEHUAX U
6bINOTHEHUU NPeoOPA308AHUL MPULOHOMEMPUYECKUX
BHIPANCEHUL.

129.

16.02

CuHyc, KOCUHYC M TaHT€HC
JIBOMHOTO yTja

Bovisooums ¢hopmynivl 0801IHO20 Vena Kak ciedCmaust
meopemvl CIOXHCEHUs. U NPUMEHAMb UX NPU
1npeobpaz06aHUAX MPUSOHOMEMPULECKUX BbIPANCEHULL

130.

17.02

3auem no meme
IlepnenouxynaprHocms

npAmMblX U niockocmell
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131.

19.02

CuHycC, KOCUHYC U TaHT€HC
JIBOMHOTO yTJja

Bb18600ums ghopmyinsl 080UHO20 Yela KAK c1e0Ccmaust
meopemul CI0JHCEHUsL U NPUMEHSAMb UX NPU
npeobpaz06anHUAX MPUOHOMEMPUIECKUX BbIPANCEHULL

132.

19.02

CI/IHyc, KOCHMHYC U TaHI'CHC
IMOJIOBUHHOT'O yTI'Jia

Bovl600ums ¢hopmyibl NOIOBUHHOZO Vela KAK C1e0CmBus
meopemvl Cl0HCeHUs. U NPUMEHAMb UX NPU
1npeobpa306aAHUAX MPUSOHOMEMPULECKUX BbIPANCEHULL

Mmuozozpannuku

12

133.

21.02

Lonamue MHO20CDAHHUKA.

IIpuzma

Obvsacuams, Kakas gueypa Ha3vieaemcs
MHO202PAHHUKOM U KAK HA3bL8AIOM €20 INEMEHMbL.
Kakotl MHO202paAHHUK HA3bIBAEMCS bINYKIIbIM,
npLUe0OUMb NPUMEPbI MHO20CDAHHUKOS.

134.

22.02

CI/IHyC, KOCHUHYC U TAHT'CHC
IIOJIOBUHHOT'O yI'Jjia

[Ipumenams popmynvl NOIOBUHHO20 Vead npu
Nnpeoopazo06anUAX MPULOHOMEMPUUECKUX BbIPANCEHUL

135.

23.02

dopMyIibl TPUBEICHUS

Bbi600umu (hopmyivl, NO360IOUUE 3AMEHUMb CUHYC,
KOCUMYC, MAHSEHC U KOMAH2EHC 100020 YUCA
COOMBEMCMBEHHO CUHYCOM, KOCUHYCOM, MAHSEHCOM U
komaneencom uucaa @, eciu 0 <o<w'2

136.

24.02

['eomempuueckoe meino.
Teopema Diinepa

ObvscHAmMb, YUMo maxoe 2eomempuieckoe meio.
Dopmynuposams u 00KaA3bLI8AMb Meopemy Jinepa 0
BbINYKIbIX MHO202PAHHUKOG.

137.

26.02

dopMyIibl TPUBEICHUS

Bv1600ums ghopmynsi, no36onsa0uUe 3aMeHUMsb CUHYC,
KOCUHYC, MAH2EHC U KOMAH2eHc 1106020 Yucia
COOMBEMCMBEHHO CUHYCOM, KOCUHYCOM, MAH2EHCOM U
Komaneencom yucia g ecau 0 <q<mw'2

138.

26.02

CyMMa 1 pa3HOCTh CHHYCOB

I Ipumensmo (popmynvl CyMMbl U pA3HOCMU CUHYCO8 NPU
peuienuy 3a0a4 Ha 8blYUCTIEHUE U PA3TIONCEHUU HA

WMHOoaMCUmelu.
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139. 28.02

Ilpusma.
IIpocmpancmeennas
meopema Ilughacopa

Ob6vacHamb, KaKoll MHO20SPAHHUK HA3bIBAEM Sl
NpU3MOLL U KaK HA3bI8AIOMCS €€ 1eMenmbl, KaKdsl
Npu3Ma Ha3vleaemcs NPSAMOU, HAKIOHHOU , NPABUTLHOI.
H3z00pasxcams npusmel Ha pucyrke. OObsACHAMb, YMO
Hazvleaemcs niowaosbo NOIHoOU (60K06ol)
nosepxHocmu npusmul. Beieooums gpopmyny niowaou
OPMO2OHANLHOU NPOEKYUU MHO20Y20NbHUKA U
Dokaszvieamv npocmpancmeennyio meopemy Ilughazopa.

140. 01.03 CymMa 1 pa3HOCTh KOCHHYCOB 1 [ Ipumensamo hopmynvbl CyMMbl U PA3HOCHU KOCUHYCO8
npu pewienuy 3a0a4 Ha 8bIYUCTIEHUE U PA3LONCEHUU HA
MHOJICUMETU.
141. 02.03 CymMa u pa3HOCTh CHHYCOB U 1 [ Ipumensmo hopmynvl CyMMbL U PA3HOCIU CUHYCO8 U
KOCHHYCOB hopMmyIbL CYMMBL U PAZHOCMU KOCUHYCO8 NPU PEULeHUU
3a0a4 Ha 8bIYUCTEHUE U PA3NIONHCEHUU HA MHONCUMETU.
142. 03.03 Iupamuoa O6vscHamb, KAKOU MHO20ZDAHHUK HA3bIBACTICSL
nUpamuooll u KaKk Ha3vleaomcesi €€ 31eMenmyl, Ymo
HA3b186aeMCs NIOWAOLIO NOJHOU (60K08O1L)
nosepxHoCmu NUPamuobsl
143. 05.03 VYpok 00001IeH s U 1
CHUCTEeMaTU3alluy 3HAaHUI
144. 05.03 KontponbHast pabora Ne8 o 1
TeMe TpUrOHOMETPUYECKHE
(hopMyIIbI
Tpuronomerpuyeckue ypaBHeHUs! 19

145. 07.03

IIpasunvhasa nupamuoa

ObvscHAmb, KaKkas NUpamuod Ha3vleaemcs
NPAasUIbHO, 00KA3bLEANb YMEEPHCOCHUE O CBOUCMBAX
e€ O0K08bIX pEébep U BOKOBbIX epaHell U meopemy o

niowaou OOK0B8oU NOBEPXHOCMU NPABUNLHOU
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nupamuobl.

146.

08.03

YpaBHeHnue C0OS X=a

Dopmynuposams onpedeneHue arccosa, 661600ums
hopmynbl KOpHell npocmeuuux ypasHeHul
cosx=0;cosx==1

147.

09.03

YpaBHeHue COS X=a

Bb1800umu ghopmyny KopHell ypagHeHus 8uod
COSX = a dna mobozo a€[-1;1]

148.

10.03

Yceuennasa nupamuoa

O0vscHAMb, KAKOU MHO20SPAHHUK HA3bIBAENICSL
VCeUEHHOU NUPAMUOOT U KAK HA3bIBAIOMCS €€
D1eMeHmbl, 00KA3bI6AMb Meopemy 0 niowaou 60Ko8ou
nosepxHoCmuU NPABUTILHOU YCEeUEHHOU RUPAMUODL.

149.

12.03

YpaBHeHue COS X=a

Pewams ypagHnenus

150.

12.03

VpaBHeHue Sin X=a

Dopmynuposams onpedenenue arcsina, v1600ums
dhopmynbl KOpHell npocmeuuux ypasHeHul
sinx=0;sinx=+1

151.

14.03

Ilocmpoenue cevenuil
nupamuo

Pemrate 3a7a4u Ha BEIUHCIICHHUE U
JTI0KAa3aTeNIbCTBO, CBA3aHHbBIEC C IMPAMUIAMH, 3a1a4l Ha
[MOCTPOEHUE CEUCHUI TUPaAMHU/I.

152.

15.03

VYpaBHeHue Sin X=a

Bv16ooums ¢hopmyny KopHell ypagHeHus uoda
SinX =a ons ar0bozo a € [—1; 1]
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153.

16.03

VYpaBHeHue Sin X=a

Pewams ypagnenus

154.

17.03

Cummempusi 8
npocmpancmee

Obvscuams, Kakue mouKu Ha3vl8aOmces
CUMMEMPUUHBIMU OMHOCUMENbHO MOYKU (NPAMOT,
ni0CKOCmu), Ymo maxkoe yeHmp (0cb, NIOCKOCMb)
cummempuu ghucypul, npusooums npumepsi ucyp,
001a0arWUX SIeMEHMamu CUMMEMPUL 6
apxumexmype, mexHuke, npupooe.

155.

19.03

VYpaBHenue tg x=a

Dopmynuposams onpedeneHue , 8bl80OUMb POPMYIibl
KopHetll npocmetiuiux ypasnenuu . Pewams ypaenenus

156.

19.03

VYpaBHenue tg x=a

Dopmynuposams onpeoenenue , 8b18600UNb HOPMYibl
KopHell npocmetiwiux ypasHenul . Pewiams ypaenenust

157.

21.03

[lonsmue npasujlbHo2o
MHOCO0CPAHHUKA

O0vscHAMb, KAKOU MHO20ZPAHHUK HA3bIBACHICSL
NPABUILHBIM, OOKA3bIEAMb, YMO HE CYUecmeyem
NPABUIbHO20 MHO2OCPAHHUKA, SPAHAMU KOMOPO2O
S6ISI0MCSL NPABUIIbHBIE N-Y20JIbHUKU NPU , OO BSCHAMDb.
Kaxkue cywecmeyom uobl NPAGUIbHBIX
MHO20SPAHHUKOS U KAKUMU DJIeMEHMAMU CUMMEMPUU
oHU 0OIa0aom.

158.

22.03

Pemenue TpuronomeTpuyeckux
YpPaBHEHUM, CBOJSIINXCS K
KBaJpaTHBIM

Pewams mpucoHomempuieckue ypagHeHus,
ce00sUUECs K KBAOPAMHBIM.

159.

23.03

PCI_I_ICHI/IC TpI/IFOHOMeTpI/I‘-IeCKI/IX
YpaBHEHUU BUA
asinx+bcosx=c

HpuMeH}Zmb Memoo PA3N0A#CEHUA HA MHOMHCUmMeNIu u
Memoo 8CHOMO2AMENbHO20 yena.

160.

24.03

Onemenmol cummempuu
npasujlibHblX MHO2OZCPAHHUKOB

06bﬂCH}Zmb, Kakou MHOCOCPAHHRUK HA3bleaemcst
npasulbHbiM, ()OKCBbl@aI’I’Zb, umo He cywjecmeyem

NnpasulbHOc0 MHO2OZCPAHHUKA, SPAHAMU KONMOpOo2o
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S6/II0MCSL NPABGUIbHBIE N-Y20JIbHUKU NPU , 00 BACHAMDb.
Kakue cywecmayiom 6uobl nPAasUibHbIxX
MHO20SPAHHUKOS U KAKUMU DJIeMEeHMAMU CUMMEMPUU
oHU 0O1a0aIOMm.

161. 26.03 Perirenne TPUrOHOMETPHUECKUX
yYPaBHEHHI C TOMOIIBIO [Ipumensims Memoo pasznodicenus Ha MHOJMCUMenu npu
Pa3IoKEeHNUS JICBOM YacTH Ha peuleHuu mpueoHOMempu4eckKux ypaeHeHuil
MHOKHTEITN
162. 26.03 OnnoponaHbie " y
Pewiams 00HOPOOHbLE YPAGHEHUS. NEPEOU U 8MOPOTL
TPUTOHOMETPHUYECCKUE
cmenenu
ypaBHEHUS
163. 04.04 Konmponvnas paboma Ne9
no meme Muozoepannuxu
164. 05.04 MeToj 3aMEeHbI HEU3BECTHOTO
[Ipumensimo Memoo 3ameHbl HeU38eCmMHO20 Npu
peuleHuu mpueoHOMempu4eckKux ypaeHeHul
165. 06.04 [Tpumeps! pemeHus , .
4 Braoems npuémamu peuieHus: npoCmeuuux
MPOCTEHIITIX
MpU2OHOMEMPUYECKUX HEPABEHCIE C NOMOUIBIO
TPUTOHOMETPHUYECKHX .
COUHUUHOU OKPYIHCHOCU
HEPaBCHCTB
166. 07.04 3auem no meme
Mnozoepannuxu
167. 09.04 [Tpumeps! pemeHus , .
¥ Braoems npuémamu peuieHusi npoCmeuuux
MPOCTEHIITIX
MpUSOHOMEMPUYECKUX HEPABEHCNE C NOMOWBIO
TPUTOHOMETPHUYECCKUX .
COUHUUHOU OKPYIHCHOCIU
HEPABEHCTB
168. 09.04 Ypok 0600IIeH s 1

CHCTeMaTHu3alluy 3HaHUH
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Iloemopenue

12

169. 11.04 Ananuz KonmponbHot 1
abomul. Pewsenue 3a0a4 na Ymems pewwams 3a0anus muna 8 uz
P ) Oemoncmpayuonnou eepcuu (J{EMO) EI'D
memy Ilpaguronaz (npoghunbHbill YposeHs) 0 NUPAMUOAX
nupamuoa, ee d1emMeHmbl
170. 12.04 Pemenue 3ama4, moaroToBKa K 1
KOHTPOJILHOM padoTe
171. 13.04 Konrponsnas padora Nel0 o 1
TeMe TpUrOHOMETpUYECKHE
YpaBHEHHS
172. 14.04 Pewenue 3a0au na memy 1 |Braoemwv npuémamu pewenus 3a0au na
IIpasunvHas nupamuoa, ee Ooxazamenvecmeo u eviuucienue muna 14 uz JJEMO
a1eMeHmbl ETD 0 mpeyeonvbHbix nupamuoax
173. 16.04 AHanu3 KOHTPOJIBHON paboThI
IloBTOpEHME 21
174. 16.04 Pemenue 3ananuii Ha 1
Deo6 a30B22:1[HI/Ie Ymemwv pewramo 3a0anus muna 9 usz JEMO EI'D
peobp (npoghunbHwill yposens) Ha npeobpazosarie
TPUTOHOMETPHUYECKUX y
. MpUSOHOMEMPUUECKUX BbIPANCEHUU
BBIpKEHUN
175. 18.04 Pewenue 3a0au na memy 1 \Vuemw pewams 3a0anus muna 8 uz JEMO EID

IIpasunvras
uemvlpexy20ibHasl
(wecmuy2onvHas) nupamuoa,
ee 21eMeHmbl

(npoghunbhwill yposers) u e1ademv NPUEMamu peueHus
3a0au Ha 00KA3amenbCcmeo u gvluucienue muna 14 us
/[EMO EI'D (npoghunvhuiii yposens) o

HQMblpéxy20JZbelx U uwecmu)yc0olbHblx nupamudax
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Lo 19.04 Eggi)eé; I;ij:gsiglz;iml{m, Ymems pewiams sa0anus muna 9 uz JEMO EI'D
OKABATENLHLLX 1 (npoghunvuwiil yposenv) Ha npeo6pfz306ayue
MpPUSOHOMEMPULECKUX BbIPANCEHULL
JorapuPMHUIECKUX
BBIPAKCHUIN
L 2004 Eggi)eé; I;ij:giiglz;iml{m, Ymemo pewamb 3a0anus muna 9 usz JEMO EI'D
OKA3ATEIbHbIX 1 (npoghunvrwill yposers) Ha npeo6pfz306aﬂue
MPUSOHOMEMPULECKUX BbIPANCEHUL
JorapupMHUUECKUX
BBIPAKCHUI
178. 21.04 Pewenue 3a0au na memy Ymemo pewams 3a0anus muna 8 uz JEMO EID
IIpasunvras (npohunvublll YpoGeHs) U 81a0emb NPUEMAMU PeULeHUS
Yyemulpexy201bHas 3a0au Ha 0oKazamenbCcmeo u gvluucienue muna 14 u3z
(wecmuyzonvHasn) nupamuoa, /[EMO EI'D (npogunsHulil yposens) o
ee 1eMeHmbl UembIPEXY20JIbHBIX U ULEeCMUY20JIbHBIX NUPAMUOAX
179. 23.04 Pemenne 3amannii Ha
npeoOpa3oBaHUE CTENEHHBIX, Ymemo pewwams 3a0anus muna 9 uz JEMO EI'D
MOKa3aTeIbHBIX U (npoghunvhsiii yposens) Ha npeobpazosarue
Jorapu(pMUIECKUX GbIpadIceHUll
BBIPA)KCHUI
180. 23.04 Pemenne 3amannii Ha
npeoOpa3oBaHUE CTENEHHBIX, Ymemo pewwams 3a0anus muna 9 uz JEMO EI'D
MOKa3aTeIbHBIX U (npoghunvhsiii yposens) Ha npeobpazosarue
Jorapu(pMUIECKUX GbIpadiceHull
BBIPA)KCHUI
181. 25.04 VYpoBHEBast cCaMOCTOSITETbHAS
pabota, cocTaBieHHAs U3
3aganui Tuna 8 u 14
182. 26.04 Permenne mpocTenmx

JIMHENHBIX,

KBaApaTHBIX,UPppaluOHAJIbHBIX,

Ymems pewwams 3a0anus muna 5 uz JJEMO EI'D
(npoghunbhwili yposens) Ha peuieHue YPagHeHUl
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MOKa3aTeIbHBIX U
Jorapu(MUUECKUX ypaBHEHUI

183. 27.04 Perrenue nmpocremmx
Egg;;;iﬁx’praHHOHaﬂbHHX, Ymemo pewamb 3a0anus muna 5 us JJEMO E]j €]
HOKABATENLHLIX 1 (npoghunbrbill yposers) Ha peuieHue YPaeHeHUl
Jorapu()MUUECKUX ypaBHEHUI
184. 28.04 Pewenue 3a0au na memy
IIpuzma u ee snemenmoi.
IIpasunvras npusma.
IIpasunvras mpey2onvHas Ymems pewwams 3a0anus muna 8 uz JJ[EMO EI'D
npusma (npoghunvusiii ypogens) o npuzmax. Brademow
npuémamu peutenuss 3a0ay Ha 00KA3AMenbCmeo U
evruucnenue muna 14 us JEMO EI'D o npusmax.
185. 30.04 Pemenne ypaBHeHHH
E;:;ggfggggpﬁiiiigﬂbHHx’ Braoembw npué’mamyu pewenus 3a0ay muna 13 uz JEMO
HOKARATENLRLIX 1 ETD (npogpunbHulii ypoeenv) npu peuiteHuu
SIOTAH(MHIECKIX ) ¢ 0TOOPOM K6AOPAMHBIX U CBOOAUWUXCS K HUM, UpPAYUOHATLHBLX,
. NOKA3aMENbHBIX U 102aPUDMUYECKUX VPABHEHUI.
KOpHEH M3 3a/1aHHOTO
IPOMEKYTKA
186. 30.04 Pemrenue ypaBHeHwMiA

MOBBIIIEHHOT'O YPOBHS (
KBaApaTHBIX,UppaluOHAJIbHBIX,
MOKa3aTeJIbHBIX U
Jorapu(MUUEcKHx ) ¢ 0TOOpOM
KOpHEH 3 3a/1aHHOTO
MIPOMEKYTKA

Braoemv npuémamu pewrenus 3a0ay muna 13 uz JEMO
ETD (npogunvhsiii yposens) npu peutenuu
K6AOPAMHBIX U CBOOSUMUXCS K HUM, UPPAYUOHATLHDBIX,
NOKA3AMENbHBIX U T02APUPMULECKUX YPAGHEHUIL.
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187. 02.05 Pewenue 3adau na mem
Y Ymemo pewamo 3a0anus muna 8 uz J[EMO EI'D
IIpuzma u ee snemenmal. .
(npoghunvusili yposens) o npusmax. Bradems
IIpasunvras npuzma. .
T autbHas mpeveotbids. npuémamu peulerus 3a0ay Ha 00KA3AMenIbCmeo U
P Pey eoiuucnenue muna 14 us JEMO EI'D o npusmax.
npusma
188. 03.05 Perienue TpUroHOMETPUYECKUX v .
ABHEHMI 6A30BOr0 Memb pewiams npocmeiuue mpueoHOMempuiecKue
EI())BBILHGHHOFO oBHEH © vpasHeHus. Bradems npuémamu pewienus 3a0ay muna
0T60DOM KO He}l‘lz’lpm SATAHHONO 13 uz IEMO ET'D (npogunsHulil yposeHv) npu peuienuu
p P MpU2OHOMEMPUYEeCKUX YPAGHEHUI.
MIPOMEKYTKA
189. 04.05 Pemenue TpuroHOMeTpUYeCKHX .
aBHeHHﬁp6aSOBOFO p Ymemo pewams npocmeriwiue mpuconomempuueckue
igBmmeHﬁoro OBHEH C vpasHeHus. Brademuv npuémamu pewtenus 3a0ay muna
0T6ODOM Ko He}l;lpm SAAHHOTO 13 uz JIEMO EI'D (npogunvusiii yposens) npu peuieHuu
p p MpU2OHOMEMpPUYeCKUX YPAGHEeHUI.
MPOMEXKYTKA
190. 05.05 Pewenue 3a0au na memy Ymemo pewams 3a0anus muna 8 uz JJEMO EI'D
Ilapannenrenuneo, e2o (npohunbHbLIL YPOBEHD), 61a0enb NPUEMAMU PeuleHUs]
anemenmol. IIpsamoyeonvHbiil 3a0au Ha doKa3amenbCcmeo u gvlyucienue muna 14 u3z
napannenrenuned. Kyo /[EMO EI'D o napannenenunedax, Kyoe.
1oL 07.05 Peruerue TpHroHOMETPHYECKHX Ymemo pewams npocmeriwiue mpuconomempuieckue
aBHEHUM 06a30BOr0 p P P P
il())BBII_HeHHOFO oBHeH vpasHeHnus. Brademv npuémamu peuwtenus 3a0ay muna
0T6ODOM KO He}I;IpI/IS SAIAHHOTO 13 uz JIEMO EI'D (npogunvhusiii yposens) npu pewieHuu
p P MpU2OHOMEMPU1EeCKUX YPAGHEHUI.
MIPOMEKYTKA
192. 07.05 VpoBHEBas caMOCTOSATEIbHASI

pabota, cocTaBiIeHHAs U3
3agaHui tTima 5.9 u 13
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193. 09.05 Pewenue 3a0au na memy Ymemo pewams 3a0anus muna 8 uz JEMO EI'D
Ilapannenenuneo, eco (npoghunvrbill yposers), 6rademsb Npuémamu peuleHus
anemenmul. IIpsamoyeonvhbiil 3a0au Ha 0oKazamenbCcmeo u gvluucienue muna 14 u3z
napannenenuned. Kyo /[EMO EI'D o napannenenuneoax, xyoe.

194. 10.05 Perrenue 3a1a4 Ha MPOLIEHTHI, Ymemo pewwams 3a0anus muna 1 u 11 uz JEMO EI'D

4acTH, J0JIH (npoghunvubill yposeHs), ¢ npumeHeHuem NOHAMuUs
npoyenma, uacmu, O0JU..

195. 11.05 Pemenne 3a1a4 Ha NPOLIEHTHI, Vmemso pewams 3a0anus muna 1 u 11 uz JEMO EI'D

YacTH, JTOIH (npoghunbHbLIL YPOBEHD), ¢ NPUMEHEHUEM NOHAMUSL
npoyenma, yacmu, O0JU..

196. 12.05

Ymemo pewamo 3a0anus muna 1 u 11 uz JEMO EI'D
Pewenne 3amau Ha .
(npoghunvubill yposeHs), ¢ npumeHeHuem NOHAMuUs
KOHIICHTPAIINIO,CMECH, CILIABBI npoyenma, wacmu, 0.,

197. 14.05 Hmoeosas konmponvHas
lpaboma Nell, cocmaeénennas
u3 saoanuu muna 3,6,14

198. 14.05

WroroBas koHTpoJsibHas paboTa
Nel2, cocraBieHHas U3
3ajganui tina 1,5,9,10,11,13 1

199. 16.05 Ananuz KonmpobHoll
[pabomul

200. 17.05

AHanu3 KOHTPOJIbHOM paboThI
Pemrenue 3aganuii Ha
BBIUHCIICHUS U TPE0OPa30BaHUS
10 JJAaHHBIM (hopMysIam 1

Ymemo pewamo 3a0anus muna 10 uz JEMO EI'D
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201. 18.05 Pemrenue 3amanuii Ha
BBIYHCIICHUS M IPEOOPa30BAHUS Ymemo pewamo 3a0anua muna 10 uz JJEMO EI'D
0 JJAaHHBIM (hopMysIam
202. 19.05 Iloosedenue umozos.
3aoanue Ha kaHuKyvl
203. 21.05 Pemenue 3anay paznu4HbIX
THUIIOB
204. 21.05 Iloosedenue umoeos
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COI''TACOBAHO

3amecTuTEND AUpEKTOpa 110 YP MYHULIMIIAJIBHOE BIOJKETHOE OBI[EOBPA30OBATEJILHOE VUPEXJIEHUE
A.O.MocKaeHKo CPEJIHSIS OBIIEOBPA3OBATEJILHAS LLIKOJIA Ned UIMEHU A.B.CYBOPOBA
2021 rona MYHULIUITAJIBHOTO OBPA30BAHUS T'OPO/I-KYPOPT T'EJIEH]DKUK

KAJIEHIAPHO - TEMATHYECKOE IINTAHUPOBAHHUE

I1o MATEMATHUKE
Knacc 11
KoaunuecTBo yacoB: Bcero 204 yaca: BHeIearw 6  4acos

Yuurean: Mupon Upuna BUKTOpOBHA, VUUTEL MATEMATUKHA

IlnanupoBaHue cocTaBJEeHO HA OCHOBE padoueii nporpammbl Mupou U.B., ymeepoicoenHol nedazo2uueckum co8emon,
npomoxon Nel om 31.08.202 1.

B coorBercTBUU ¢ @I OC cpedunezo obwe2o obpazosarnus

c yuetom YMK Mamemamuxka: ancebpa u navana mamemamuieckoeo auaiusd, 2eoMempus..

Auare0pa U Hayajla MaTeMaTH4ecKoro aHanausa. YueOHuk. 10-11 xmaccel. ba3oBelil u yrinyOnennsiit ypoBuu / LIILA. Anumos,
FO.M. Konsirun, M.B. Tkauéna u ap.

I'eomerpus.YueOnuk. 10-11 xmaccel. (basoBwiii u yrioy6nenusiii yposan) / JI.C. Atanacsx, B.®. byry3os, C.b. Kagomiies u ap.
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(6 YACOB B HEJIEJTIO (AJITEBPA M HAYAJIA MATEMATHYECKOI'O AHAJIM3A -4 U., TEOMETPHS -2 4.),

MATEMATHUKA |AJITEBPA U HAYAJIA AHAJIU3A [TEOMETPUS Hean o0ydyenus (XapaKTepuCTHKA OCHOBHBIX BU0B
AesiTeJIbHOCTH YYeHUKA, Y4eOHbIX JeHCTBHIl)
Howmep |JaTbI Copep:xanue Kon-Bo [Coaep:xanue Kou-Bo
YPOKa |nmpoBeneHust (pa3neJibl, TEMbI) 4yacoB (pa3neJibl, TEMbI) 4acoB
IVIaH |(pakT
NJINHJAP, KOHYC A
I. TPUTOHOMETPUYECKHUE ®YHKIIUHA 20 a AP, 14
IIAP.
205.  |01.09 OGuacTb onpeeneHNs 1 MHOKECTBO 1 Brademb nonsimuem mpuzoHoMempuieckotl YyHKyuu.
Z)Haqeﬁﬂ? TPUTOHOMETPIICCKHIX Ymemwb 0bocnosvieams obnacme onpedenenus u
HKIMH . . . _
L MHOOICEeCmB0 3Hauenutl hyrkyuti Y=SIN X Y=C0S X
205. 03.09 O0nacTh ONMpe/IeICHUs] 1 MHOXKECTBO 1 Brao .
JHAYCHHIA TPUrOHOMETPHUECKHX J1A0€emMb NORAMUEM MpUcoOHomMempudecKou @yHKL[UH.
byHKmit Ymemwv 0b6ocnosvieams obracme onpedenenus u
Vinooicecmeo Baraoems nonsimuem
mpuZOHOMempuquKod QbyHKI/‘tl/ll/l Ymemo
obocHOo8bI6AMb 00IACTIb onpedeﬂeHuﬂ u MHOaMHCECMEB0O
206. 03.09 1 THonsmue yununopa. Ilnowaow 1 \Brademsb nousmuem yuruHOpu4eckotl no8epxHocmu, eé
108EPXHOCMU YUIUHOPA. oopasyroweti u ocu. M306pasccams YUIUHOP U €20 CeUeHUsl
nI0CKOCMbIO, NPOX0OseEll Yepe3 0Cb NIOCKOCMbIO,
nepnenouxyaspuol k ocu. OOvACHAMY, YMO NPUHUMAEMCA 3d
niowadb OoKosol nosepxHocmuU YUIUHOpa. Bouisooums gopmyny
071 8b1uUCIeHUs OOKOBOIL U NOIHOU NOBEPXHOCIU YUIUHOPA.
207. 06.09 YETHOCTh ¥ HEUETHOCTD 1 Brademv nonsimuem 4émuoul u Heuémuou QyHxkyuu. Y memo
TPUTOHOMETPUYECKUX (PYHKIIMI Lccie0osams mpueoHomempuiecKue QyHKYuY Ha YémHocms u
HeuemHocmo.
208.  106.09 [lonamue yununopa. Ilnowaow 1 Brademv nonamuem yununopuuecxoii nogepxnocmu, eé
NO6EPXHOCMU YUTUHOPA. oopasyrowet u ocu. M306pascicams YUIUHOP U e20 ceyetust
nI0CKOCMbIO, NPOX0OsUeEll Yepe3 0Cb NIOCKOCMbIO,
nepnenouxynapnou k ocu. OObCHAMb, YMO RPUHUMACTNC 34
niowaob OoKo8oIl nosepxHocmu YuLuHOpa. Bvieooums gopmyny
0151 bIUUCTICHUSL BOKOBOLL U NOJIHOU NOBEPXHOCHU YUAUHOPA.
209. 07.09 YETHOCTH U HEYETHOCTh 1
TPUTOHOMETPUYECKUX (PYHKIIUI

79




210.

08.09

[lepuoguunocTs
TPUTOHOMETPHIECKIX (YHKIINIT

Dopmynuposams onpedenenue nepuooutecko gynkyuu, Ymems
uccied008ams yHKyuY Ha NepuoOUYHOCHb, HAXOOUMb NePUoObl
MPUSOHOMEMPUHECKUX QYHKYUL.

211.

10.09

CaoiicTBa pyHKIMU Y =COSX,
u e€ rpadpux

3uamo ceoticmea ghynkyuu Y = COS X, ymems Cmpoumsy

epagux hynKyuu, npumMeHsms ce0UCM8a yHKYuu
Y = COS X npu peuteHuu ypasHeHutl U HepaseHCms.

212.

10.09

Pewenue 3a0au na
HAxodicoenus: niouaou
NOBEPXHOCU YUTUHOPA

Peuwams 3a0auu Ha 8vluucieHue niouaou OOKo8ol u
NOJIHOU NOBEPXHOCNU YUTUHOPA.

213.

13.09

CaoiicTBa ¢pyHKIMH Y =COSX,
u eé rpadux

3namu ceoticmea ghynkyuu Y =COSX, ymems cmpoumsy

epagux ynkyuu, npumeHamos colicmea hyHKyuu
Y = COS X npu peuieHuu ypasHeHuil U HepageHcms.

214.

13.09

Ilonuamue konyca. I[lnowaow
NO8epPXHOCU KOHYCA.

Bnaoemv nonsmusmu: konuueckas nogepxHocmu, eé
obpazyrowue, sepuiuna, ocs. Mzo6pasxicamos KoHyc u e2o
ceueHusl NI0CKOCMbIO, NPOXo0sawell yepes 0chb
NJI0CKOCMbI0, NEPREHOUKYAAPHOU K ocu. OObACHAMD,
YUMo NPUHUMAEMCs 3a NIoWA0b 6OKOBOU NOBEPXHOCMU
KOHyca. Bvigooumu chopmyny ons eviuucieHus O0K080ou
U NONIHOU NOBEPXHOCMU KOHYCA.

215.

14.09

CaoiicTBa pyHKIMH Y =COSX,
u e€ rpapuk

3uamo ceoticmea gpynkyuu Y =COS X, ymems cmpoumsy

epagux ynKyuu, npumeHams ceoUcmea hyHKyuu
Y = COS X npu pewienuu ypasHenuti U HepageHcms.

216.

15.09

CaolictBa Qpynkuuu Y =SinX,
u e€ rpadux

3namu ceoticmea ynkyuu Y =SINX, ymems cmpoums
epaghux hynxyuu, npumMeHsams c0UCmea QyHKyuu
Y =SIN X npu pewenuu ypasnenuii u Hepasencms

217.

17.09

CaolictBa Qpynkuuu Y =SinX,
u e€ rpapuk

3namu ceoticmea ynkyuu Y =SINX, ymems cmpoums
epagux yHKyuu, npumMeHams c80UCMEa yHKYUU
y= sinx npu pewieHuu ypagHeHuli U HepaseHcme

218.

17.09

[Inowaow nogepxnocmu

KoHyca. Yceuénnviil KoHyc.

Pewams 3a0auu Ha ebluucieHue niowaou OOKosou u

NOIHOU noeepxHocmu KOHycd. O6’bﬂCH}ZI’I1b, Kakoe mejio
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HAa3vl8aemcsl yceuéHHbIM KOHYycoM. Beieooums gopmyny
07151 8bIYUCTICHUSL NAOULAOU DOKOBOIU U NOJHOU
NOBEPXHOCMU YCEUEHHO20 KOHYCA

219. |20.09 CaoiicTa pynkuuu Yy =SiNX, 3uamo ceoticmea pynkyuu Y =SINX, ymems cmpoums
u e€ rpadux epagux hynKyuu, npumMeHsms ceoUCmMea yHKyuu
Y =SINX npu pewenuu ypasnenuii u Hepasencme
220. (20.09 [1nowads nogepxnocmu Pewams 3a0auu na ebluucienue niowaou OOKosoul u
KOHyca. Yceuénmuwiii konyc. noaHou nogepxnocmu konyca. O0vacHAmMb, Kakoe meio
HA3b18AEMCsl YCeYEHHBIM KOHYCOM. Bbvisooums gpopmyny
07151 8bIYUCTICHUSL NAOULAOU DOKOBOIU U NOJHOU
NOBEPXHOCMU YCEUEHHO20 KOHYCA
221. |[21.09 CaoiictBa ¢pyHknmu Yy = tgx, 3namo ceoticmea ¢hynkyuii Y =1gx, Y =cCtgx ymems
u e€ rpadux Ccmpoumv ux epaghuxu, NPUMeHams C80UCMBEA PYHKYULL
npu peuieHuy ypasHeHull U HepageHcms
222. [22.09 CaoiictBa ¢pyHknmu Yy = tgx, 3namo ceoticmea ¢hynkyuii Y =1gx, Y =cCtgx ymems
u e€ rpapuk cmpoums ux epaguKu, NPUMeHsAMb CE0UCMEad hYHKYUlL
npu peuieHuy ypasHeHull U HepageHcms
223. [24.09 CaoiicTBa dyHKIIMHN Y = tgX , 3uamo ceoticmea gpynkyuti Y =tgx, y =ctgx ymemo
u e€ rpapuk cmpoums ux epapuKu, NPUMeHsAMb CE0UCMEad hYHKYUlL
npu peuieHuy ypasHeHull U HepageHcms
224, |24.09 IInowaow nosepxnocmu Pewamyv 3a0auu na eviuucienue nogepxHocmu KOHyca u
KOHYCa U YCeUEHHO020 KOHYCa yceuéHHo2o Konyca
225. |27.09 Ob6parnblie Braoems nonsmuem oopamuvlx mpucoHoMempuyecKux
TPUTOHOMETPHUYECKHUE @YHKYULL, 3HAMb UX CEOUCMEA, YMEmb CIPOUNDb
GyHKITIH epagux
226. |27.09 Cohepa u wap. Bzaumnoe Dopmynuposams onpeoelienue chepul u wapa, ux

[pacnonoxcenue cghepul u
nnockocmu. Kacamenvnas
niockocms K cghepe

yenmpa, paouyca, ouamempa. Mcciedosamo 83aummoe
[pacnonoscenue cpepol u nnockocmu. Dopmyruposams
U 00KA3bI6AMb MeOpeMbl O C8OUCMEE U NPUSHAKE

KacamenbHoll Ni0CKOCMIU.
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227. 128.09 OObpatHbIe 1 Brademwv nousmuem 00pamuvix mpueoHoMempuyecKux
TPUTOHOMETPHUYECKHE @yHKYULL, 3HAMb UX CEOUCMEA, YMEMb CIPOUND
byHKIHUN epagux

228. OObpatHbie 1 Braoemwv nousmuem odpamuwix mpuconomempuyeckux

29.09 TPUTOHOMETPUYECKHUE @DYHKYUIL, 3HAMb UX CBOUCMBA, YMEeMb CIPOUNb
byHKIHUN epagux

229. |01.10 Ypok 06001IeHus 1 1
CHCTEMaTHU3allu1 3HAaHUH

230. |01.10 1 |llnowaow cgepor. Bzaummnoe ObvsicHAmMb, YMO NPUHUMAENCSL 3d NI0WAOb chepbl,

[pacnonodxcenue cghepuvl u Bvigooumw chopmyny ons eviuucnenusn niowaou cgepoi.
npsmot. Ceepa, enucannas 6 HUccneoosams 63aumnoe pacnonodicenue cepul u
YUTUHOPUYECKVIO NpAMOU.

nosepxnocmo. Cehepa, Obwvsicusims, Kakas cghepa Ha3vl8aemcst 6NUCAHHOU 8
BNUCAHHAS 8 KOHUYECK)TO YUTUHOPUYECKYIO (KOHUYECKYI0) NOBEPXHOCHIb
NOBEPXHOCHID.

231. |04.10 [TonroToBka K KOHTPOJIBHOMN 1
pabote

232. (04.10 1  |l[Inowaow cgepuvi. Bzaumnoe ObvscHaAmb, YUMo NPUHUMAEmMcsl 3a NI0uadb cgepel,

[pacnonooicenue cghepvi u Buvisooums ghopmyny ons eviuucienusn niowaou cgepul.
npsimot. Cepepa, enucannas 6 Uccneoosamsv 3aumnoe pacnonodicetue cepul u
YUTUHOPUYECKYIO npAMOl.

nosepxnocmo. Cehepa, Obwvsicusimsb, Kakas cghepa Ha3vl8aemcst 6RUCAHHOU 8
BNUCAHHAS 8 KOHUYECK)TO YUTUHOPUYECKYI0 (KOHUYECKYI0) NOBEPXHOCTb
NOBEPXHOCHID.

233. |05.10 KonTponbHas padora Ne 1 1
«Tpuronomerpuyeckue
GyHKITUNY

1. MIPOU3BOJHASA 1 EE 19
TEOMETPUYECKHI CMBICJI

234. 106.10 [IpouzBoanas. [Ipenen 1 Dopmynuposams onpeoeieHue NPou3B00HOU PYHKYUU 8

GbyHKIIH. mouxe, NOHUMAamo eé husuyeckull cmulci
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235. HenpepsiBHOCTH (yHKITUT 3nams onpedenenue yHKyuU HENPEPLIBHOU 8 MOUKE U
08.09 Ha unmepeaie. Ymemo GulAa6/isims HenpepvleHvle
@yHKyuU ¢ onopoll Ha onpeodeietie
236. Ceuenus yurunopuueckou Uccneoosams 603modicHble ceyeHUs YUTUHOPUUECKOU U
08.09 nogepxnocmu. Ceuenus KOHUyecKkoul nogepxnocmu. Pewamo 3a0auu.
KOHUYECKOU NOBEPXHOCIU
237. 111.09 Ornpezenienne NpoOU3BOTHOM. Ymemwv naxooums npouzeoonvie s1eMeHMapHbIX
@DopMyIbl TPOU3BOIHBIX @yHKYull no onpedeneHuro
HJIEMEHTAPHBIX (QYHKIHUN
238. |11.09 Ceuenus yurunopuieckou Hccnedosamsb 603M0OICHbIE CeUeHUs. YUTUHOPUUECKOU U
nosepxnocmu. Ceyenust KOHUYecKou nosepxHocmu. Pewams 3a0ayu.
KOHUYECKOL NOBEPXHOCIU
239. 112.09 [Ipou3BoHas cTeneHHON Ymemw ucnonvzosamo ghopmynst npouzgooHol
Gyt cmenennoil pynxyuu Y =X ona mobozo
delcmeumenbHo2o yucia p.
240. [TpounzBoHas cTeneHHOM Ymemv  ucnonvzosamv  gopmynvt  npouzeooHol
13.09 Oy cmenennoti gynkyusi Y=X" u y= (kX + b) P ona
11006020 OelicmeumenvpHo20 Yucia P u .
241. IIponsBoHas cTeneHHON Ymems ucnonvzoeamu chopmynvl npouzeoonoii
1509 Oy cmenennoti ynxyuii Y =X u y=(kx+b)P ous
11006020 OelicmeumenbHo20 Yucia P u .
242. |(15.10 Teopemuueckutl
sauém«ununop.Konyc.lllap
»
243. [TpaBuna 3nams npasuna oughgepernyuposanus cymmul,
18.10 muddepeHmpoBaHus. npouseedeHus, 4acmuozo. Ymemo npumeHsams ux

JuddepeHurpoBanue CyMMsl,

IMPOU3BCACHUS, YaCTHOI'O

npu 6bl4ucCjlieHuu npOUS’@OC)Hblx
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244, 118.10 Koumponvnas paboma Ne 2 1
«{ununop.Konyc.Illap»

245. 119.10 [IpaBuna 3namwv npasuna ouggepenyuposanus cCymmol,

Qg QepeHIMpPOBaHUSI. npou3eeoeHUs, YacmHo2o. Y mems npumMeHams ux npu
JuddepeHnrpoBanre CyMMBI, BbIYUCTICHUU NPOUZBOOHBIX
MIPOU3BEACHNUS, YACTHOTO

246. |20.10 [Ipoun3BoHas CIOKHON 3namwb npasuna ouggepenyuposanuusi CLoHCHOU

byHKIIUN @yHKYUU U yMemb UCNONIb308AMb UX NPU BbIYUCTIEHUU
NpPOU3BOOHDIX.
247. |22.10 [Ipoun3BoaHas moka3aTeIbHOU 3Hame gpopmyny 01 HaAxXoHCOeHUss NPOU3IBOOHOU
byHKIIUN noKazamenvbHoU QyHKyuu. Y mems Haxooums
NPOU3600HbBLE NOKA3AMENbHOU (DYHKYUU.
OBBEMBI TEJ 16
248. [22.10 Tonamue ob6véma. Obvém 1 ObvsCHAMb KaAK UBMEPSAIOMCsL 00bEMbL mell,
NPAMOY20IbHO2O Gopmynuposams 0CHOBHbBIE CEOUCMBA 00BEMOE U
napanneienuneod. 8618600UMb C UX NOMOWBIO PopmyNy 00BéMA
NPAMOY20IbHO20 Napaiienenuneod.
249. [25.10 [TpouzBoaHas 3namo opmyny 0151 HAX0HCOEHUS NPOU3BOOHOU
norapupmMudecKo GyHKINH J102apugmuyeckoi ynkyuu. Ymems naxooumso
NpOU3B00HbLE 102APUPMUYECKOU DYHKYUU
47. 25.10 Iouamue o6véma. O6vém 1 |Obvacuams kak usmepsromes 00vEmbL mei,
NPAMOY20IbHO2O Gopmynuposeams 0CHOBHbBIE CEOUCMBA 00BEMOE U
napanienenuneoaq. 8b1800UMb C UX NOMOWBIO POPpMYTY 00bEMA
NPSIMOY20IbHO20 Napaiieienunedd.

48. [26.10 [IpousBonHbIe 3uams popmynvl 0115 HAXOHCOEHUSL NPOUZBOOHBIX
TPUTOHOMETPUIECKHIX Mpu2oHOMempudeckux Gyukyui. Ymems naxooumso
byHKIHI NPOU3800HBLE MPULOHOMEMPUHECKUX (DYHKYUU

49 27.10 [Ipon3BoIHBIE AIEMEHTAPHBIX Ymemwv naxooums npouzeoonvie snemeHmapHsix
(GYHKIHH. Gyuryu.

50 29.10 I'eomeTpuuecknii cMbIC 3name ceomempuyecKuii cCMviCi NPOU3BOOHOI.

MIPON3BOJHON. YTIIOBOM
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KOX(QPHUIHUEHT MPsIMOi
51. |29.10 O06vém npsamou npusmol 3uamo ghopmyny o6véma npamou npusmol, ymems
NPUMEHAMb €€ NPU peuleHul 3a0ay.
52 08.11 VYpaBHEeHUE KacaTeJIbHOU K 1 Ymemv cocmasnsamv  ypasHenue KacamenvHou K
rpaduKy QYyHKIHH. epaguxy yHkyuu 6 0aHHOU MmouxKe.
53 08.11 1 |[O6vém npamori npuzmor 3uamo ghopmyny o6véma npamou npusmol, ymems
NPUMEHAMb €€ NPU peuleHul 3a0ay.
54 09.11 Pemenue 3anau Ha Temy: 1 Ymems pewams 3a0auu na memy. «l eomempuuecxuii
«l'eoMeTpUYECKUN CMBICTT CMBLCIL NPOU3BOOHOU»
MIPOU3BOJHON»
55 10.11 Ypok 00001IeHuS 1 1
CHCTEMaTHU3alluy 3HAHUH
«IIponsBonHas u ee
TC€OMETPHYUECKUI CMBICIT»
56 12.11 KonTponbnas pabota 1
No 3nlIpounsBoHasy
S7 12.11 06vém yununopa 3uams popmyny 06véma yurunopa, oo6vACHAMb eé
npoucxodicoerue, ymems npumMeHams oopmyiy oovéma
YUTUHOPA NPU peuleHuu 3a0ay.
I1l. IPUMEHEHHWE ITPOU3BOJHOM K 19
HCCJIEJOBAHUIO ®YHKIIUHI
58 AHanmm3 KOHTPOJIBHON paboTHI 1
15.11
59 15.11 O6vém HaKIOHHOU NPU3MbL 3uamo ghopmyny o6véma HAKIOHHOU npU3MbL Oe3
8b18600A U YMEMb NPUMEHAMb e€ OJisl peuleHUsl 3a0ad.
60 16.11 Bospacranue u yOsiBaHue 1 3nams docmamounvle Ycio8us 603pACMAHUA U
byHKIIN VObl8aHUs YHKYUU U YMemb UX NPUMEHAMb OJIs
onpeoeneHus NPOMeNCYmKo8 MOHOMOHHOCIU QYHKYUL
61 17.11 Bospacranue u yobiBaHue 1 3uams 0ocmamounvie yciosus 803pacmanus u
byHKIIIN yObl8aHUs YHKYUU U YMemb UX NPUMEHAMb OJisl
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onpeoeneHus NPOMeNCYmKo8 MOHOMOHHOCMU YHKYULL

62 19.11 DKCcTpeMyMbl (yHKITUH. 3nams onpedenenusi mouex sKCMmpemyma yHKyuu,
Heo0xoauMbie U T0OCTaTOYHBIC CMAYUOHAPHBIX U KpUumuyeckux. Biradems nowsmusmu
YCIIOBHSA IKCTPEMyMa. HeoOX00UMbBIX U OOCAMOYHBIX YCI0UL IKCMpeMyMa
@yukyuu. Haxooums mouxu sxcmpemyma, sKcmpemym
@yHryuu.

63 19.11 O6vém nupamuowr *, 3nams popmyny 06véma nupamuosl 6e3 6v1800a u
yMemb peuams 3a0a4u Ha HAXoxcoeHue 00véma
nupamuovl

64 22.11 DKcTpeMyMbl GyHKITUH. 3Hame onpedeneHus mouex sKcmpemyma QyHKyuu,

Heo0xoanMeie 1 TocTaTOYHBIE CMAYUOHAPHBIX U KpUumuyeckux. Bradems nonamusamu

YCJIOBHS DKCTPEMyMa. HeoOX00UMbBIX U OOCIAMOUHBIX YCA0BULL IKCMPEMYMa
@yukyuu. Haxooums mouxu skcmpemyma, dKCmpemym
Gdynxyuu.

65 22.11 O6vém konyca™. 3namo gpopmyny 06véma Konyca b6e3 6bl800a U ymemy
[pewamsv 3a0a4u Ha HAxXoHCOeHue 00vbEMA KOHYCd.

66 23.11 DKCTpeMyMbl (PYHKIUH. 3uamo onpedenenus mouex IKCmpemyma QYHKYuu,

Heo0xoauMeie 1 TocTaTOYHBIE CMAYUOHAPHBIX U KpUumuyeckux. Bradems nonamusamu
YCIIOBUS SKCTpEMyMa. He0OX00UMBIX U OOCMAMOYHBIX YCI0BULL IKCIPEMyMa
@yukyuu. Haxooums mouxu skcmpemyma, SKCmpemym
GyHrkyuu.
67 2411 ITocTpoenue rpagukos Ymems uccnedosamu ceoticmea ¢hynxkyuu c nomouyvio
¢dbynknumii. Cxema obwell cxemvl UCCIE008AHUSL DYHKYUIL.
UcClenoBaHus PYHKIINH,
METO/I MOCTPOCHHUS Tpaduka
4eTHOM (HeueTHOH) QyHKIMU
68 26.11 ITocTpoenue rpagukos Ymems uccnedosamu ceoticmea ¢hynxkyuu c nomouyvio

¢bynkuii. Cxema
uccie1oBaHus (PyHKIUH,
METO/I OCTPOCHHMS Tpaduka
4eTHOM (HeueTHO) GyHKIMU

oowell cxemvl UCCIE)08AHUSL DYHKYUIL.
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69

26.11

O00vém yceuéHnol nupamuovl,
yceuénnoeo konyca

Buvisooumuv ¢hopmynvt 06véma yceuénnol nupamuosl u
00béMa YCceuéHHO20 KOHYCA HA OCHOBe (hopMYTL
00bEM08 NUPamuobl U KOHYCa U peuams 3a0ayu.

70

29.11

HauOoJibliiee 1 HaUMEHbILIEE
3HaYeHUs QYHKIIUN

Ymemo naxooums naubonvuiee u naumenvuiee
SHAYEHUs DYHKYUU C NOMOUBIO NPOU3BOOHOU

71

29.11

O6vém yceuénnou nupamuobwl,
yceuénnozo Konyca

Buvisooumu popmynst 06véma ycewéHnou nupamuovl u
00véMa yceuéHH020 KOHYCa HA OCHO8e hopmMYL
00bEM06 NUPaMudbL U KOHYCA U peulanms 3a0adu.

72

30.11

19.11

HauOoJibliiee 1 HaUMEHbILIEE
3HAYCHHS QYHKIIUH

Ymemwv naxooume naubonviiee u Haumenvuiee
3HAUeHUs PYHKYUU ¢ NOMOUbIO NPOU3BOOHOL

73

01.12

22.11

[IpousBoHas BTOPOro
nopsiAKa

3Hame nonsamue 6mopot NPou38oOHoU U eé
@usuuecKuli cmuvici. Ymems npumeHsames 6mopyro
NPOU3BOOHYIO O] ONpedeieHUs moyek nepe2uda
epaguxa yHKYuU U npOMerHCYmKo8 8biNyKI10CMU.

74

03.12

[Ipou3sBoaHas BTOpoOro
HopsIKa

3namu nonsamue 6mopot NPOU3800HOU U €€
@uzuuecKuli cCMulci. Ymems npumensimes 6mopyro
npouU3B0OHYI0 0Jisi ONpedelenusi moyek nepecuoa
epagura GyHKyuU u nPOMEN’CYMKO8 8bINYKIOCMIL.

75

03.12

O06vém wapa. Obvém
Wapoeozo ceecmeHma,
WapoBo2o Closi U Wapo8o2o
cekmopa. [Lnowaow cghepoi.

Dopmynuposams u 00Ka3vieams meopemy 00 00véme
wapa u ¢ eé noMowbio 8b18600UMb HOPMYILY NAOWAOU
cghepul. Bvigooums ghopmyny 06vEmo8 uapogo2o
ceamMenma u wapoeo2o cekmopa. Pewams 3a0a4u.

76

06.12

IIpousBoaHas BTOpOro
opsiAKa

3uamo nonamue 6mopotl npou38o0HOU U eé
Quzuyeckuti cmuici. Ymems npumensams 6mopyro
NPOU3BOOHYIO O] ONpedeieHUs moyek nepeuoa
epaguxa GyHKYuu u npoMedHCymKo8 8binyKI0Cm.

77

06.12

06vém wapa. O6vém
Wapoeozo cecmenma,
Waposeo2o Clos U WUapo8o2o
cexmopa. IInowaows cghepui.

Dopmynruposams u 00KA3bIBAMb Meopemy 00 00véme
wapa u ¢ eé nomMoubio 8b1600UMb POPMYILY NIOWAOU
cghepui. Boieooums popmyny 06wEmos uaposo2o
cecMeHma u waposoz2o cekmopa. Pewiamo 3adauu.

78

07.12

ITocTpoenue rpagukoB

Ymemov cmpoums epaguxu ¢hynkyuil no pezyromamam
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byHKuni UCCIe006aHUs. ee c6oUCME
79 08.12 ANTOPUTM HAXOXKICHUS 1 Ymemv cmpoums epaghuxu yuxyuti no pezyromamam
HauOOIbIIEr0 U HAMMEHBILETO uccneoosanus eé ceoticms. Haxooums mouxu
3HAUCHUH q)yHKL[I/II/I Ha OTPC3KC MURHUMYMA U MAKCUMYMA d)yHKI/ﬂ/lu, a makoice 3HA4YeHUA
[a;b] u Ha uaTEpBaNCE; MpaBMIIO DYHKYUU 8 HUX U NPOMENHCYMKU MOHOMOHHOCMU C
HaXO0XJACHUS HauOOJBIIIETO U NOMOWBIO NEPBOLl NPOU3BOOHOU, d MOYKU nepe2uda u
HalMEHBIIIETO 3HAYCHUH. nPOMENUCYMKU 8bINYKIOCMU C NOMOULBIO 6m0p0ﬁ
npouzeoonou. Haxooums acumnmomul epaguxa
@yHKYUU ¢ nOMOWBIO NOHAMUSA npedend PYHKYUU &
mouke u Ha 6eCKOHeYHOCm.
80 10.12 ANTOpUTM HaXOXKICHHUS 1 Ymemo cmpoums epaguru @yukyuii no pesyromamam
HanOOJBLIEr0 U HAUMEHBLIETO uccredosanus eé ceovicms. Haxooums mouxku MuHuMyma u
3Ha4YeHUH QyHKIMK Ha oTpeske [a;h] Makcumyma QyHKyuu, a maxoce 3HaueHus YHKYUuU @ Hux u
W Ha UHTEPBAJIE; MPABHIIO NPOMENCYMKU MOHOMOHHOCIU € NOMOWBIO NEPEOU NPOU3BOOHO,
HaX0KACHHS HAaHOOJIBIIETO 1 a mouKu nepe2uda u nPOMeNCYmKU olNYKIOCHU C HOMOUBIO
HAUMEHBIIIEro 3HAUCHU. émopoii npouzeoonoi. Haxooums acumnmomui epagpuxa gynxyuu
€ NOMOWBIO NOHAMUA Npedena PYHKYUU 6 MouKe U Ha
beckoneuHocmu.
81 10.12 1 Pewenue 3adau na naxosicoenue Ymemo pewwams 3a0auu na naxoocoenue 06vémos
066EM08 MHO202PAHHUKOS U mell MHO20SDAHHUKOS U MeNl DAUYEHUS.
spaujerus
82 13.12 Ypok 0000IIEHHSI U CHCTEMaTU3aIUH 1
3HAHUI
83 13.12 Peuwienue 3a0au Ha Haxodicoenue Ymems pewams 3a0auu na naxosicoenue 00vémos
066EM08 MHO202PAHHUKOS U mell MHO2OSDAHHUKOS U MeTl PAYEeHUSL.
spaujenus
84 14.12 IToaroToBKa K KOHTPOJLHOM paboTe
85 15.12 KonrponbHas padora Ne 4 1
«IIpumeHeHne NPOU3BOIHON K
HCCIIeTIOBAaHUIO (DYHKITHIN
86 17.12 AHanm3 KOHTPOJILHOH paboTh 1
87 17.12 Ypok obobwenus u
cucmemamu3ayuy 3HaHUil
«Obvembl meny
IV. FHTEI'PAJI 14
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88 20.12 [TepBoobOpaznas Braoemws nonamuem nepeoodbpasnoil, Haxooums
nepeooopasHvie Ol CMeneHHoU U
MPULOHOMEMPUYECKUX DYHKYULL

89 20.12 Koumponvhas paboma Ne 5

«Obvemvl meny

90 21.12 [lepBooOpasuas Brademwv nonsmuem nepsoobpasnou, Haxooums nepeoodpasHvle
0J1s1 CMEeNneHHOU U MPUSOHOMEMPUYECKUX DYHKYULL

91 22.12 IIpaBuna HaXOXKOCHUS Brademwv nonamuem nepsoobpasnou u npumensms npasuna

epBOOOpa3HEIX (Tabuma UHME2PUPOBAHUSL OJIsL HAXOHCOEHUSL NEPBOOOPA3HDIX.
IIEPBOOOPA3HBIX)
92 24.12 [IpaBuina HaXOXKACHUS Braoemwv nousmuem nep6oobpasnoii u npumMenams npaguid
nepBooOpasHbIX (Tabauia UHmMe2pUPOBAnUs 0I5l HAXOHCOEHUSL NePBOOOPAIHBIX.
IIEPBOOOPA3HBIX)
BEKTOPHI B
MHNPOCTPAHCTBE
93 24.12 Ilonsmue eexmopa. Pagencmeso Dopmyauposeams onpedeneHue 6eKmopa, e2o Onubl,
6EKMOPO8 KOJLIUHEeAPHbIX U PAGHBIX 6eKmopos. TIpusooums npumepul
BEKMOPHBIX GETIUYUH.
94 Kpuonuneitnas tpanenus, Gpopmyna Obvacuams nouamue KpugonuHelinot mpaneyuu. Mzobpasxcamo
27.12 BBIYMCJICHUS TIJI0ILAU KPUBOAUHEUHYIO mpaneyuio. 3Hamb NOHAmMUe ONPeOenréHHO20
KPUBOJIMHEHHOU Tpamnemuu. unmeepana. Haxooums niowadsv kpusoiunelno mpaneyuu 6
Wurerpai. NPOCMETUX CTYYASIX.

95 27.12 Cnooicenue u ebluumanue eKmopos ObvacHuamp, Kak 6600AMCA 0eUCMBUSL CIONHCEHUA U GblYUMAHUS
6EKMOPO8, Kakumu ceoticmeamu onu obnadarom. Ipasuio
mpeyzoavHuka. llpasuio napannenozpamma

96 28.12 Kpuonuneitnas tpanenus, hpopmyna ObwsicHams nowsmue KpugonuHeliHot mpaneyuu. Mzobpasxcamo

BBIYKCIICHHS TUIONIAH KPUBOIUHEUHYIO mpaneyuio. 3Hamb NOHAMue onpeoeiénno2o
KPUBOJIMHEHHOM Tpanenuu. unmezpana. Haxooums niowads KpugoIuHeHolu mpaneyuu 6
Wnrerpan. NPOCMeUX CIyYasx.
97 10.01.22 Brrancnenue uaTerpanos (hopmyna Braoemv nonsimuem onpedenéninozo unmespana. 3namo opmyny
Hrerorona-Jleiiouma) Hviomona-Jletibnuya, ymems eé npumensims npu 6bINOJIHEeHUU
ynpasicueHu.

98 10.01 Cymma HeCcKObKUX 8EKIMOPOS. Ob6vsacHamsb, KAk 6600UMCS ONEPAYUSL CLONCEHUE HECKOTIbKUX

Ymnoowcenue sexmopa na uucno. BEKMOPOB U YMHOMNICEHUE 8eKmopa Ha yucio. IIpaeuno
MmHo2oyeonvhuka. Pewams 3a0auu.
99 11.01 Brruncienue miomanei uryp c Ymemuw svisignamo ghucypel, oepanuyennvie OaHHLIMU TUHUAMU U
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MOMOIIIBIO0 HHTETPaoB Beruncienue HaxXoo0ums ux niowaou. Buleooums unmezpaibHyio popmyny
00BEMOB TeJI C MOMOIIBIO HHTErpaja 8bIYUCTEHUSL 00bEMO6 Mmell U DOKA3LLEAMD C €€ NOMOUbIO Meopembl
00 06vEMe HAKNIOHHOU NPU3MbL, NUPAMUObL, KOHYCA.

100 12.01 Brruucnenue miomazaei puryp c 1 Ymemo svisignamo gueypol, oepanuuennvle OAHHBIMU TUHUAMU U
MOMOIIBIO UHTETPaioB Beruucnenue Haxoo0ums ux niowaou. Buleooums unmezpaibyio popmyny
00BEMOB TeJI C MOMOIIBIO HHTErpaja 8bIYUCIEHUSL 00bEMO6 Mmell U DOKA3LIEAMD C €€ NOMOUbIO TEOPeMbl

00 06vEMe HAKTIOHHOU NPU3MbL, NUPAMUObL, KOHYCA.

101 14.01 Beruucnenue miomazaei puryp ¢ 1 Ymemo svisignamo gueypol, oepanuuenmvlie OGHHBIMU TUHUAMU U
MTOMOIIBI0 HHTErPAIOB BrruncieHue Haxooumu ux niowaou. Beleooums unmezpaioHyto opmyny
00BEMOB TeJI C MOMOLIBIO MHTErpaja 8bIYUCIEHUSL 00bEMO6 Mmell U DOKA3LIBAMD C €€ NOMOUWBIO Meopembl

006 00béMe HAKIOHHOU NPU3MbL, NUPAMUObL, KOHYCA.
102 14.01 Komnnanapuvie sexkmopul. Ilpasuno 1 3unamo onpedenenue KomnaaHapHvix 6ekmopos. Popmyruposams u
napasienenuneod 00KA3bIBANb YMEEPIICOEHUE O NPUSHAKE KOMIIAHAPHOCTU MPEX
8ekmopos. Brademv npasunom napaineienuneoad.

103 17.01 [IpumeHeHne HHTETPAJIOB IS 1 OOvsCHAMb 803MONCHOCU NPUMEHEHUSL UHMESPAIo8 Npu
pemreHns GU3NIECKUX 3a1ad eweHuu PuzuyecKux 3aday (Hanpumep, Ha 08U CeHue)

104 Pasznoocenue 6ekmopa no mpém 1 Dopmynuposams 1 00KA3bIEAMb MEOPEMY O PAZLONCEHUU 00020

17.01 HEKOMNJIAHAPHBIM 6EKIOPAM. 8eKmMopa no mpém OaHHbLIM HEKOMIIAHAPHBIM 6ekmopam. Pewamu
3a0auu.

105 18.01 Ypoku 0000meHus u 1
CHUCTEeMATH3alUK 3HAHUI

106 19.01 Kontposbhas pabora Ne 6 1
\WHHTerpam

107 21.01 AHan3 KOHTPOJIHOH paboThl 1

108 21.01 Ipumenenue 6ekmopos npu 1

euieHul 3a0a4
V. KOMBUHATOPHUKA. 12 |METOJ KOOPIHHAT B 14
MPOCTPAHCTBE.
JBU/KEHUWUS.
109 24.01 [IpaBuiio npousBeneHUsI. 1 3name kombunamopHoe npasuio npouzgedeHus 0 N0OCUéma
KOIUYECMEA PA3IUUHBIX COCOUHEHULL.
110 24.01 1 IIpsimoyzonvuas cucmema 1 Ob0vsCcHAMb KAK 8600UMCSL NPAMOY20IbHASL CUCEMA KOOPOUHATN 8
KOOpOUHAM 8 NPpOCMpancmae. npocmMpancmee, Kak onpeoensitomes KOOpOUHAnvl MOuKy U
Koopounamul eexmopa 8eKmopa.
111 25.01 [IpaBuno npousBeneHUs. 1 3uams koMOUHAMOPHOE NPABUILO NPOU3EEOeHUs: OJi NOOCYEMA
KOUYECMBA PA3IUYHBIX COCOUHEHULL.
112 26.01 ITepecTaHnoBKH 1 Dopmyruposams onpedeserue nepecmano8ox u3 N 21eMeHmos.
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3uamo gpopmyny 01 HAXOHCOEHUA YUCAA NEPECNAHOBOK U3 N
INIEMEHNO8 U yMemb NPUMEHAMb e€ npu peuleHuu 3a0ay.

113

28.01

IlepecranoBku

Dopmynuposams onpedenenue nepecmano8ox u3 N 21eMeHmos.
3uame opmyny 0na Haxodxicoenus yucia nepecmanogox us N
9MEeMEHMO8 U YMemb NPUMEHAMb e€ NpuU peulenul 3a0ay.

114

28.01

[IpamoyeonvHas cucmema
KOOpOUHAM 8 NPOCMPAaHCMmae.
Koopounamwi eekmopa

ObwvscHaAmb KaK 8600UMCS NPAMOY20IbHA CUCTEMA KOOPOUHAM 8
npocmpancmee, Kaxk Onpeoeisiiomest KOOPOUHAmvl MO4KU U
6exmopa.

115

31.01

Pa3smermenns 6e3 moBTOpeHMIA

Bnaoemv nonsmuem pasmewerus uz M ajgemenmos no N. 3uamo

n .
gopmyny ons eviuucnenus Py, - uucna pazmewjenuii uz m

alemenmos no N, ymems NPUMEHIMb eé npu peutenuu 3a0au.

116

31.01

Ces3b Mmearcdy KoopouHamamu
8EKMOPO8 U KOOPOUHAMAMU THOUEK.
Ipocmetiwue 3a0auu 6
Koopounamax. YpasHenue cghepui.

Dopmynuposams u 00KA3bIEANb YMEEPHCOEHUSL O KOOPOUHAMAX
CYMMBL U PASHOCIU 08X 8EKIMOPO8, O KOOPOUHANAX NPOU3EEOeHUS.
8EKMOPA HA YUCTO, O KOOPOUHAMAX eeKmopa. Bvisooums ghopmyny
07151 HAX0HCOEHUsL KOOPOUHAM CepeOUHbl Ompe3sKd, ONUHbI
8EKMOPA, PACCMOSHUSA MeHCOY 08YMsL mouKkamu. Bvieooums
ypasHenue cgpepvl dannozo paouyca ¢ yenmpom 8 OaHHOU MmouKe.

117

01.02

Pasmermenns 6e3 moBTOpeHMIA

Bnaoemv nonsmuem pasmewjenus uz M ajgemenmos no N. 3uamo

n .
opmyny ons eviuucnenus Py, - uucna pazmewjenuii uz m

9eMeHmos no N, ymems npuMeHsamoy e€ npu peweHu 3a0a4.

118

02.02

Couetanus 6e3 MOBTOPEHUH U UX
cBorictBa. bunom Herorona.

Brademv nonsmuem couemanusmu b6e3 noemopeHm? uz m

n
anemenmog no n. 3namo popmyny ons eviuucrenus Cy, - wucia

BCEB03MOICHBIX COUCMAHUL U3 M 2IEMEHMO8 NO N, YMemb
npumensams eé npu pewieHuu 3aday. 3name gopmyny burnoma
Hviomona.

119

04.02

Couetanns 0e3 MOBTOPEHUH U UX
cBoictBa. bunom Herorona.

Bnaoemv nonsmuem couemanusmu 6e3 nogmopeHuﬁ usm

n
anemenmog no n. 3namo popmyny ons eviuucrenus Cy, - wucia

BCEB03MOICHBIX COUCMAHUL U3 M IIEMEHMO8 NO N, YMemb
npumeHsms eé npu peuienuu 3a0ay. 3namo gopmyny bunoma
Hviomona.

120

04.02

Ces3b Meancoy KOOpOUHAMAaMu
6EKMOPOS6 U KOOPOUHAMAMU TOUEK.
IIpocmetiwue 3a0auu 6
KOOpOuHamax. Ypaenenue cepoi.

Dopmynuposams 1 00KA3bI6AMb YMEEPAHCOCHUS O KOOPOUHAMAX
CYMMbL U PA3HOCMU O8YX BEKIMOPO8, 0 KOOPOUHAMAX NPOU3EEOCHUS]
BEKMOpa HA YUCTO, O KOOPOUHAmMax eekmopa. Bvieooums opmyny

0J151 HAXOHCOEHUsL KOOPOUHAM CepeOUHbl OMpe3Kd, OJIUHbI
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8EKMOPA, PACCMOSAHUA MeXHCOY O8YMs mouKamu. Bvieooums
ypasnernue cghepel dannoeo paduyca ¢ yeHmpom 8 OaHHOU MoUKe.

121 CoueTanus ¥ OUHOMHUAIILHBIC 1 Ymemo packnadvieamo cmenens bunoma no gopmyne Horomona
07.02 KO3 PHUIUEHTHI npU HAX0XHCOCHUU OUHOMUATLHBIX KOIPDUYUEHMO8 ¢ NOMOUbIO
mpeyzoavruka Ilackans. Ipumensams nonyuennvle 3Hanus npu
ewenuy 3a0au.

122 07.02 Yeon meancoy sexkmopamu. ObvscHAmMb, KaK ONpeoeisiemcs Y2071 MexHcoy 8eKmopamu,
CkanapHoe npoussedeHue dopmynuposams onpedenenue CKAIAPHO20 NPOU3BEOEHUs
6€KMOPO8 BEKMOPO8, POPMYAUPOBAMb U OOKAZLIEATND YMBEPICOEHUS O €20

ceovicmeax. Ilpumensimo npu peutenuu 3a0ay.

123 08.02 Ypok 0000IIeHHS U CHCTEMAaTH3aIluI 1

3HAHUH
124 09.02 KonrponbHas padora Ne 7 1
«KomOunHaTopuka»
125 AHanu3 KOHTPOJIBHOM paboThI 1
11.02

126 11.02 Yeon meancoy sexmopamu. ObvsicHAMb, KAK ONPEeOesiemcst Y20l MexNcOy 6eKmopamu,
CkanapHoe npoussedeHue dopmynuposams onpedenenue CKaIAPHOLO NPOU3BEOCHUS
8eKMOPO8 8€KMOPO8, hopmynuposams 1 O0KA3bIBAMNb YMEEPAHCOEHUSL O €20

ceoticmeax. [lpumensms npu pewienuu 3a0au.
V1. 3JIEMEHTBI TEOPMU BEPOSITHOCTEM 12
127 14.02 CoObITHst. Buipl cOOBITHH. 1 Brademv nonsamusamu cnyuatinbix, 00Cmo8epHvix U HeBO3MOI’CHBIX
KomOuHamm coObITHiA. CcOObIMULL, HECOBMECTHBIX COOBIMULL, JTIEMEHMAPHBIX COOBIMULL.
[IpOoTHBOMIOTIOKHEIE COOBITHS. Ymemo naxooums cymmy u npouszeedenue codvimuil. [lonumamo
ymo maxoe coovlmue nPOMUBONOIONCHOE OAHHOMY.

128 14.02 Buviuucnenue yenog mescoy ObvsacHAMb, KAK 8bIYUCTUMb Y20 MEANCOY 08YMS NPAMBIMU U Y20
NPAMBIMU U NIAOCKOCTIAMU MeAHCOY NPAMOTL U NIOCKOCTBIO C NOMOWbIO CKATAPHO20

npou3eedeHUs: eKmopos.

129 15.02 BepositHOCTE cOOBITHA. OTIBIT C 1 3name knaccuueckoe onpedenenue 8epoOSMHOCIU COOLIMUA U

PaBHOBO3MOKHBIMH HCXOIaMHU. yMemb npumeHams e2o npu peweHuu 3a0ay
Kiaccuueckoe ornpezesneHue
BEPOSITHOCTH COOBITHS
130 16.02 BeposrHocTh coObITHS. OMBIT C 1 3uamo knaccuueckoe onpedenenue 8eposmHOCMU codbIMUs U

PaBHOBO3MOKHBIMH UCXOJJaMHU.
Krnaccngeckoe onpenenenne
BEPOSITHOCTH COOBITHS

yMemb npumMeHAms e20 npu peueHuy 3a0ay
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131

18.02

CroxeHne BepOSITHOCTEH

3uams meopemy o cymme 08X HECOBMECHHBIX COOLIMUIL,
cnedcmeue us Heé u meopemy 0 8epOAMHOCHU CYMMbL 08YX
NPOU3BOJILHBIX COOBIMUIL.

132

18.02

Buiuucnenue yz2noe meswcoy
NpAMbIMU U HAOCKOCAMU

O6vscHAMb, KAK BLIYUCIUMD Y201 MENCOY 08V MSL NPAMBIMU U Y201
MeACOY NPAMOU U NAOCKOCHBIO C NOMOWBIO CKANIAPHO2O
npou38edeHUsl eKmMopos.

133

21.02

CroxeHne BepoSITHOCTEH

Ymems npumensme meopemvl 0 CLOMHCEHUU 6EPOAMHOCMEN NPU
pewenuu 3adau.

134

21.02

YPGGHQHHE njiockocmu

Buvisooumuw ypasnenue nnockocmu, npoxoosuei yepe3 0aHHy10
MOYUKY, NEPREHOUKYTAPHO OAHHOMY 6eKmMopy. 3nams opmyny u
yMemb HaxoOums paccmosiHue om moyKku 00 NIOCKOCHIU.
Tpumensmo 3HaHUsL 0 BEKMOPAX K PEULEHUIO 260 MEeMPULECKUX
3a0ay.

135

22.02

He3zaBucumbie coObITHA. Y MHOXKEHUE
BEpOATHOCTEMN

Braoemv nonsmuem nezasucumocmu ogyx coovimuil. Haxooumso
BEPOSIMHOCMb COBMECMHO20 HACMYNICHUSL HE3ABUCUMBIX COOBIMULL
npu peweHuy 3a0au.

136

23.02

HesaBucumsbie coObITHS. Y MHOKEHHUE
BEPOSITHOCTEM

Brademv nonamuem nezasucumocmu 08yx cobvimuil. Haxooumao
BEPOAMHOCb COBMECMHO20 HACMYNIEHUS He3ABUCUMBIX COObIMUTL
npu peuteHuu 3a0au.

137

25.02

CraTucTuueckas BEPOATHOCTH

3namo onpedeﬂeHue OMHOCUMENbHOU YACMOMbL COOBIMUSL U
CMamucmuyecKkou eeposimHocmu

138

25.02

YPLZ6H€HM€ niockocmu

Bovisooums ypasnenue niockocmu, npoxoosuell uepesz OAHHyIO
MOUKY, HEPREHOUKVIAPHO OAHHOMY 8eKMOpPY. 3Hamvb hopmyny u
(ymemsb HaxoOums paccmosHue om moyku 00 NIOCKOCHU.
TIpumensimo 3HAHUSL O BEKMOPAX K PEULEHUIO 2E0MEMPULECKUX
3a0ay.

139

28.02

CraTucTuieckas BCPOATHOCTH

Pewamb 3a0auu na naxoocoenue cmamucmudeckoi
6EPOSIMHOCMU.

140

28.02

Llenmpanvnas cummempus. Ocesas
cumMMmempus.

Ymemo 06‘bﬂC‘Hﬂmb, umo makoe 0m06paofceHue npocmpancmea Ha
cebst u 8 KaKom ciyuae OHO Has3vleaemcst osudiceHuem
npocmpancmeda. 06b}lCHﬂmb, umo maxkoe yeHmpajibHas
Cummempus, ocesasl CUMMempusl, 3epKalbHas CUMMEMPUs U
I’lapaﬂﬂeﬂbeluv nepeHoc. 06OCH08b16amb, umo smu 0m06pa9fceHuﬂ
npocmpancmed Ha cebs1 ABNAIOMCA OBUNCCHUSIMU.

141

01.03

Ypok 0000IIeHNSI U CHCTEMATH3aIuI
3HaHUH
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142

02.03

Konrponbnas padora Ne 8

«JEMEHTBI TEOPUHN BEPOATHOCTHN

143

04.03

AHanu3 KOHTPOJIBbHOU paboThI

144

04.03

3epranvHas cuMMempus.
Ilapannenvhulii nepenoc.

Ymems ob6vacuame, umo maxoe omoobpasicenue npocmpancmea Ha
cebs 1 8 KAKOM Cydde OHO HA3bIBAETCsl O8UNCEHUEM
npocmpancmea. O0vACHAMb, YMO MAKOe YeHMPATLHAA
CUMMEMPUR, 0Ce8ask CUMMEMPUS, 3ePKANLHASL CUMMEMPUs U
napaniensuulii neperoc. OboCHo8bIBAMY, YMO MU OMOOPAICEHUS
NPOCMPANCMBa HA CeOsl ABNAIOMCI OBUICEHUSMU.

VII.

CTATHUCTHKA

10

145

07.03

CrnyyaiiHble BEJIMUMHBI

3uamv  nomamue  CAYUAUHOU — GENIUUUHLL,  NPEOCMABIAMDb
|pacnpedenenue 3nauenuti OUCKpEemMHOU CAYYAUHOU GEIUUUHBL 8
sude yacmommuout mabauysl. Ilpedcmasnames pacnpedenerue
3HAYEHUIl HeNpepuleHOl CAYYAUHOU BEIUYUHbL 8 8UOe YACTHOMHOU
mabauysbl U 2ucmozpammvl. 3HAMb  NOHAMUE 2eHEePATbHOU
COBOKYNHOCMU U 6bIOOPKU,  OeMOHCMpayus  NpUMepos
| penpesenmamugnvlx bl00POK 3HAUEHUL CLYYANHOU GeTUYUHDL

146

07.03

IIpeobpaszosanue nooodus

ObwvscHAmMb, WMo maxKoe YeHmpaibHoe nododbue (comomemus) u
npeobpazosanue n000OUs, KAK ¢ NOMOUbIO NPeoOPa308aHUS.
noo0obus 8600umcs NOHAMUE NOOOOHBIX Puzyp 8 npocmpancmse,
npuUMeHsamb 08UNCEHUS U NPeodPa308aHUsi NOOOOUs NPU peuleHUU
2e0MEMPUYECKUX 3a0aH.

147

08.03

CrnyuaiiHble BEJTHMUNHBI

3namv  nomamue  CAYAUHOU — GEAIUYUHBL,  NPEOCMABIAMb
\pacnpedenenue 3HaueHull OUCKPEMHOU CAVHAUHOU GeIUYUHbL 8
sude uacmommuout mabauyel. Ilpedcmaenims pacnpedeneHue
3HAYEHUTl HeNpepuleHONl CYYAUHOU BEIUYUHbL 68 8UOE YACTNOMHOU
mabnuybl U eucmozpammel. 3Hamv  NOHAMUE 2eHEePANbHOU
COBOKYNHOCMU U BbIOOPKU,  OEMOHCMpAyus  NpUMepos
penpe3eHmamusHuIX 6blOOPOK 3HAYEHUL CIYHAUHOU BETUYUHDL

148

HeHTpEU'H;HLIe TCHACHIINH

3namv ocHnosHble yenmpanvHble MEHOSHYUU: MOJY, MeOuawy,
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09.03 cpedHee. Ymemv HaxoOumv yeHmpaivHvle MEHOCHYUU YYeOHbIX
8b100POK.

149 11.03 IlenTpanpHble TEHACHIIUN 3namv  ocHo6HBIE YeHmMpanbHble MeHOeHYuu: Mooy, MeouaHy,
cpedHee. Ymemv HaxoOumv yewmpaivHvle MeHOeHYUlu y4eOHbIX
8b100POK.

150 11.03 Konmponvhas paboma Ne 9 1

«Memoo koopounam &
NPOCMPANCMEe)

151 14.03 Mepsi pa3dpoca Hmemv  npedcmasnenue o0  MamemMamuyeckom — OHCUOAHUU.
Boiuucismos mamemamuueckoe oxicudanue CryuaiuHou 8eIudUnbl ¢
KOHEUHbIM YUCTOM 3HAYeHuil. 3Hamb OCHOGHble Mepbl pazbpoca
3HAYeHUIl  CAYYAUHOU  BEIUHUHbL: PA3ZMAX, OMKIOHEHUe Om
cpeonezo, oucnepcuro. Haxooums mepvl pazbpoca cryuatinoi
BENUUUHBL C HEOONLUIUM YUCTOM PAZTULUHBIX €€ 3HAUEHUT

SAKJIIOYUTEJBHOE 18
MNOBTOPEHUE TEOMETPUU
IPU NOJATOTOBKE K
HUTOIOBOM ATTECTALIUU
IO MATEMATHUKE.
152 14.03 Pewenue 3a0au no meme: 1 Ymemo pewamo 3a0anus muna 8 uz JEMO EI'D (npoghunvnolii
«uaunop, e2o anemenmui. yposens) o yununopax. Brademwv npuémamu pewenus 3aoay na
IInowaos nogepxnocmu yuauHOpa» ookazamenbcmeo u evruucienue muna 14 uz JJEMO EID o
YUIuHoOpax.

153 15.03 Mepsr pa3bdpoca Hmemv  npedcmagnenue o0  MamemMamuieckom  OACUOAHUU.
Boiuucismo mamemamuueckoe odcudanue CryuauHou GeIutunbl ¢
KOHEYHbIM YUCTOM 3HAYeHul. 3Hamb O0CHOGHble Mepbl pazbpoca
3HAUEHUU  CAYYAUHOU — BEIUMUMbL:  PA3MAX, OMKIOHEeHUue Om
cpeonezo, Oucnepcuro. Haxooums mepvl pazbpoca crayuatinoi
BEUHUHBL C HEOOLLUUM YUCTOM PASIULHBIX €€ 3HAUEHUT

154 16.03 Mepsi pa3dpoca Umemv  npedcmasieHue 0  MAMEMAMUYECKOM — OHCUOAHUU.

Buoluuciames mamemamuuecxkoe oscuoanue C]lyllal;HOIZ 6e/IUYUHbL C
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KOHEUHbIM HUCNIOM 3Ha4eHuu. 3Hamb OCHOGHble Mepbl pazbpoca
3HAYeHUN  CNYYAUHOU BEeNUYUHbL. pA3Max, OMKIOHEHUue om
cpednezo, Oucnepcuro. Haxooumv mepvl pazbpoca cryuaiinoi
BEUUUHBL C HEOONLUIUM YUCTOM PAZTULHBIX €€ 3HAUeHUT
155 18.03 Ypok 0000IIeHHS U CHCTEMAaTH3aIINHI 1
3HAHUU
156 18.03 Pewenue 3a0au no meme: Ymemo pewams 3a0anus muna 8 uz JEMO EI'D (npogunvhbiil
«ununop, ezo snemenmoi. (yposens) o yurunopax. Brademe npuémamu pewienus 3a0ay Ha
[1n0Wwade nogepxHocmu YUIUHOpay doxazamenbcmeo u evruucienue muna 14 uz JJEMO EI'D o
YUTUHODAX.
157 21.03 Kontpomnbnas pabora Nel0 1
«CTaTuCTHKa»
21.03 Pewenue 3adau no meme: «Konyc, Ymemo pewams 3a0anus muna 8 uz JEMO EI'D (npogunvhbiil
158 e2o anemenmul. Ilnowads yposens) o konycax. Brademv npuémamu pewenus 3a0au Ha
NOGEPXHOCMU KOHYCA) Ookasamenbcmeo u gvlyucienue muna 14 uz JEMO EI'D o
KOHYCaX.
159 22.03 AHaM3 KOHTPOJBHOH paboThI 1
VIII. 3AK/IIOYUTEJIBHOE TIOBTOPEHUE 30
KYPCA AJITEBPbI 1 HAYAJI AHAJIU3A TTPU
MOJAIrOTOBKE K UTOITOBOM ATTECTALIMM 11O
MATEMATHUKE
160 Pemennie npocTedmx JTUHEUHBIX, 1 Ymems pewamov npocmeiiwue nepasencmea .
KBaJIpaTHBIX, UPPAILIMOHANIBHBIX,
MOKa3aTeNbHBIX U JIorapu(PMUIECKIX
HEpPaBEHCTB
161 Pemenne HepaBeHCTB MOBBIINIEHHOTO 1 Braoemwv npuémamu pewenus 3aoay muna 15 us JEMO EI'D npu
YPOBHSI CJIOXKHOCTH (KBaJpaTHBIX, |pewenuu keadpammublx, NOKA3AMENbHBIX U JI02APUPMULECKUX
MOKa3aTeIbHbIX, UPPAL[OHABHBIX, Hepasencme, a makx Jice Cuchmem Hepasencme.
JTIOTapU(PMHUIECKIX)
162. Pewenue 3adau no meme: «Kownyc, Ymemw pewame 3a0anus muna 8 usz JJIEMO EI'D (npogunvnbiil
e20 anemenmul. Ilnowaos yposenw) o konycax. Brademwv npuémamu pewenus 3a0ay na
NOBEPXHOCMU KOHYCA» doxazamenbcmao u gvruucienue muna 14 uz JJEMO EID o
KOHYCaX.
163 Penienne HepaBeHCTB MOBBIIEHHOTO 1 Bnaoemws npuémamu pewenus saday muna 15 uz JEMO ET'D npu
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YPOBHS CIIO)KHOCTH (KBaIpaTHBIX,
MIOKa3aTEIbHBIX, HPPAI[IOHATBHBIX,

jpeutenuu Keaapamnblx, nokKkaszameJlbHovlX u Jloeapudmuqecmx
HepaseHcmes, a maKatce cucmem Hepasencme.

JTorapru(pMIIECKUX)
164 Pewenue 3a0au no meme,; «Cepa Ymemo pewwamo 3a0anus muna 8 uz JJ[EMO EI'D (npogunvrolii
u wap, ux snemenmol. Ilnowaow (yposenw) o cpepax u wapax. Baademv npuémamu pewenus 3adau
cepul u 0bvem wapay Ha dokazamenbcmeo u eviuucienue muna 14 uz JJEMO EI'D o
cehepax u wapax.
165 Peuwienue cucmem nepasencme Brademwv npuémamu pewenus saday muna 15 uz JEMO EI'D npu
NOBBLIUEHHO20 YPOBHSL CIONCHOCIU |pewenuu keadpamuvix, NOKA3AMENbHBIX U T02APUDPMUYECKUX
(k6adpammubix, NOKA3aMeNbHLIX, HepaseHcms, a maxoice cucmem Hepagerncms. Brademv npuémamu
UpPPayUOHATIbHUBIX, |pewtenus 3a0ay muna 15 us JJ[EMO EI'D npu pewenuu
10eapugmuyeckux) K6AOpAmHbIX, NOKA3AMENbHbIX U 102APUPMUYECKUX HEPABEHCMS,
a makokce cucmem HepaseHcms.
166 Yumamu epapuxu 3asucumocmeil, Ymemo pewams 3a0anus muna 2 uz JEMO EI'D, evinonnamo
UHMEPNPEeMUposams UH@opMayuio, 3a0aHUsl HA YMEHUe ePAPUKO8 3A6UCUMOCEN.
npeoCcmagieHHyIo Ha HUX, 0e1ams
86160001
167 Hnumepnpemuposame ungopmayuio, Ymemo pewams 3a0anus muna 2 uz JEMO EI'D, evinonnamo
npeoCcmagieHHy0 Ha 0uazpammax u 3a0anus Ha YmeHue OUAzPamM.
denamv 66160061
168 Pewenue 3a0au no meme: «Chepa Ymemo pewamo 3a0anus muna 8 uz JEMO EI'D (npoghunvnoiii
u wap, ux snemenmsl. Ilnowaos (ypogenw) o chepax u wapax. Baademv npuémamu pewrenust 3a0ay
cpepul u 06vEM wapay Ha doxazamenbcmaeo u gviyucienue muna 14 uz JJEMO EI'D o
cghepax u wapax.
169 Teomempuyeckuil u pusuueckuii Ymemo pewams 3a0anus muna 7 uz JEMO EI'D, evinonnamo
CMBICT NPOU3BOOHOU 3a0anus na memy: «llpouzeoonas, eé ceomempuueckuil u
[Ipumenenue npoussooHoU K Qusuueckuil cmuici.
uccne008anuI0 QyuKyuil.
170 [eomempuyeckuii u Qusuveckuil Ymemo pewams 3a0anus muna 7 uz JEMO EI'D, evinonnamo
CMBICT NPOUZBOOHOU 3a0anus Ha memy: «IIpoussoonas, eé ceomempuyeckuil u
Ipumenenue npousgooHoI K Quszuueckuil cmuica.
UCC1e008aHUI0 PYHKYULL.
171 T'eomempuyeckuii u pusuyeckui Ymems pewamo 3a0anus muna 7 uz JEMO EI 3, evinonnamo
CMBICI NPOU3BOOHOU 3a0anus Ha memy: «Ilpouzgoonas, eé ceomempuueckuii u
Ipumenenue npousgooOHoI K Quszuueckuil cmuica.
UCCAe008aAHUI0 DYHKYULL.
172 Pewienue 3a0au Ha 0susicenue, Ymems pewamo 3a0anus muna 1 u 11 uz JJEMO EI'D
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osudicenue.

(npounvHbill yposeHs) Ha O8uUdICEHUe U NRPOUZBOOUMETTLHOCTb

173 Konmponvhas paboma Nel 1,
cocmosiyas u3 3a0anuil
1,2,5,7,8910,11,12, 13, 14u l5
174 Konmponvhas paboma Nel 1,
cocmosawas u3 3a0anull
1,2,5,7,8910, 11,12, 13, 14ul5
175 | Ananuz KoHmpobHoU pabomol
176 Pewenue 3a0ay na memy:
[1n0wade nogepxHocmu npu3Mbl.
Obvem nupamuobvl
177
AHanmm3 KOHTPOJIBHOI paboTEHI.
178 Pemenue 3a1a4y Ha JBUKEHHE. Ymemo pewwamo 3a0anuss muna 1 u 11 usz JEMO EI'D
JIBrokeHHE MPOTSKEHHBIX TEJ. (npounbhbill yposeHsb) Ha O8UdCEHUEe U RPOUZBOOUMETIbHOCTb
JBwxenue mo Boae. Cpeauss
CKOPOCTb.
179 3ajauu Ha IPOU3BOIUTEIIBHOCTh Ymemo pewams 3a0anus muna 1 u 11 usz JJEMO EI'D
(npounvusill yposeHs) Ha O8uUdCeHUe U RPOU3BOOUMETILHOCTb
180 Pewenue 3a0ay na memy Ymemo pewamo 3a0anus muna 8 uz JJEMO EI'D (npoghunvnolii
«ITnowaos nosepxnocmu npu3Mbl. (yposens) o nosepxHocmax u 06vEMax npusmsl
O6vém npusmbl. »
181 Pemenne 3amau Ha Temy: . Ymemo pewwamo 3a0anus muna 4 uz JEMO EI'D na npumenenue
[Mpocreiime npaBuna u GopMyJIbl Memo0o6 8bIuUCTeHUS 8ePOSAMHOCIU COObIMULL
BBIYHCJIEHUE BEPOSITHOCTEN
182 Pewenue 3a0au Ha memy Ymemo pewamo 3a0anus muna 8 uz JEMO EI'D (npogunvhbiii
«ITnowadv nosepxnocmu npuzmol. (yposens) o nosepxnocmsix u 00vémax npuzmol
06vEM npusmul. »
183 Pemenne 3a1a4 Ha MPOIIEHTHI C Ymems pewamo 3a0anus muna 1, 11 uz JJEMO ET'D (npogunvhuii
HKOHOMHUYECKHM COJ/IepKAHUEM (yposens) na npoyenmol. Bradems npuémamu peuienus 3a0ay c
oKoHOMUYecKuM colepacanuem muna 17 uz JJEMO EID.
184 Pewenue 3a1a4y Ha MPOLIEHTHI € Ymemo pewwams 3a0anus muna 1, 11 uz JEMO ET'D (npogpunvusiii

OKOHOMHYCCKUM COACPIKAHUEM

yposenw) na npoyenmul. Baadems npuémamu pewenus 3aday c

9KOHOMUYecKUM cooepacanuem muna 17 uz JJEMO EID.
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185

Pewenne 3a1a4y Ha IPOLIEHTHI ¢
SKOHOMHYECKUM COJIePKaHHEM

Ymemo pewams 3a0anus muna 1, 11 uz JEMO ET'D (npogunvhsiii
Vposenyv) na npoyenmul. Brademv npuémamu peureHus 3a0ay ¢
aKOHOMuUYeckum cooeporcanuem muna 17 uz JJEMO EI'D.

186 Pewenue 3a0au na memy « Obwém Ymemo pewwamo 3a0anus muna 8 uz JJ[EMO EI'D (npogunvrolii
YUTUHODA U KOHYCAY yposens) 06 06véMax yunuHopa u Konyca.

187 Pentenne 3a1a4 Ha MPOLEHTEI € Ymemo pewams 3a0anus muna 1, 11 uz JEMO ET'D (npogpunvsiii
9SKOHOMHYECKUM COJIePKaHHEM yposens) na npoyenmol. Bradems npuémamu pewienus 3a0ay c

9KOHOMUYecKkum cooepocanuem muna 17 uz JJEMO EID.

188 Pewenue 3adau na memy Ymemo pewams 3a0anusi muna 6 u 8 uz JJEMO EI'D (npogunvusiii

«Hsmenenue nnowadu u 06véma yposenb) 00 uzmeHerue niowaou u obvéma gueypsl npu
Gueypot npu usmenenuu eé UzMeHeHuU eé pasmepos
\pasmepos. »

189 Mertopp! pemeHus 3a1ay ¢ Brademwv npuémamu pewienus sadau ¢ napamempamu muna
napameTpamu (aHaJTUTHYECKUH, saoanuu 18 usz JJEMO EI'D ypaguenus, cooepaicaujue napamempul.
rpadudeckuii). YpaBHeHUs:

KBajlpaTHbIE, UPPAI[IOHAJIbHBIC,
NoKasaTeJbHbIE, JJorapuMUYecKue,
TPUrOHOMETPUYECKHE.

190 MerToas! pemenus 3a1a4 ¢ Brademwv npuémamu pewenus 3adau ¢ napamempamu muna
napamMeTrpamu (aHaJTUTHYECKUH, saoanuu 18 us JJEMO EI'D ypaguenus, cooepaicaujue napamempuol.
rpadudeckuii). Y paBHEHHUS:

KBaJIpaTHbIE, UPPAI[IOHAJIbHBIE,
NoKasaTeJbHbIE, JJorapuMUIecKue,
TPUTOHOMETPUYECKHE.

191 Mertoas! pemenus 3a1a4 ¢ Brademwv npuémamu pewrenus 3adau ¢ napamempamu muna
mapamMmeTpamu (aHaTUTHICCKUH, sadanuu 18 uz JEMO EI'D ypaguenus, codepoicaujue napamempul.
rpadudeckuii). Y paBHCHHUS:

KBaJIpaTHbIE, UPPAI[IOHAJIbHBIE,
NoKasaTeJbHbIE, JJorapuMUYecKue,
TPUTOHOMETPUYECKHE.
192 Pewenue 3a0ay Ha memy Ymems pewamo 3a0anus muna 6 u 8 uz JEMO ET'D (npogunvhutii

«Hzmenenue niowaou u 0b6véma
¢pucypol npu uzmenenuu eé
[pazmepos.»

(yposens) 00 usmenenue niowaou u 00veéma pueypvl npu
U3MEHeHUU e€ Pa3zMepos

Mertobl pemieHus 3agad ¢
napameTrpamu (aHaJTUTHYECKUH,
rpa¢udaeckuii). HepaBencrsa:

Braoemwv npuémamu pewienus 3a0a4 ¢ napamempamu muna
3a0anuil 18 uz JJEMO EI'D nepasencmea, cooepacaujue

napamempeoi.
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193

KBaJpaTHBIE, , IOKA3aTeIFHBIE,

JIoTapu(pMITIECKHE.

194 Pewenue 3a0au no nianumempuu Ymemo pewwams 3a0anusi muna 3 u 6 uz JJEMO EI'D (npogunvhsiii
Ha memul: «I eomempus na ypogeny), anademsv npuémamu peuwieHus: 3a0ay Ha 00KA3amenrbCmeo
Kaemuamou oymazey, u eviyucnenue muna 16 uz JJEMO EI'D o napannenenuneoax, kyoe.
«TpeyeonbHuxy,
«Iapannenocpammy,
«IIpsamoyzonvruk, keadpam, pomoy,
«Tpaneyusy, «okpyscHocms u
Kpye», «Bnucanuvle u onucarnmvie
OKDYHCHOCIU. »

195 MeTto/ibl pelieHus 3aaa4 ¢ Braoemwv npuémamu pewenus 3aoay ¢ napamempamu muna
mapamMeTpamu (aHaTUTHICeCKUH, sadanuu 18 uz JEMO EI'D nepasencmea, codepacaujue
rpadudeckuii). HepaBencrsa: napamempeoi.

KBaJpaTHBIE, , IOKA3aTeIbHBIC,
Jorapu(pMITIECKHE.

196 Pemenue 3ana4 Ha 1enUMOCTb. 3aa4 Braoemwv npuémamu pewenus 3a0ay na deaumocms muna 3a0anuii
C LIEJIOUYNCIICHHBIMU HEU3BECTHBIMU. 19 uz JIEMO EID.

Urorosas koHTposBHas padoTa,

197 COCTaBJICHHAS U3 3aJaHuil Trma 1, 2,
3,4,5,6,7,8,9, 10,11, 12, 13, 14,
15u16

198 HUmozosas konmpoavHas paboma,

COCMAaesneHHas u3 3a0anui muna 1,
2,3,4,5,6,7,8,9,10, 11, 12, 13,
14, 15u 16

199 AHaJM3 KOHTPOJIBHOM paboThI

200 Ananuz KonmponbHoU pabomaol

201 Perienue 3amay pasHbIX THIIOB Ymemo pewams 3a0anus 1, 2, 3,4, 5, 6, 7, 8, 9, 10, 11, 12,

enadems npuémamu pewenuti 3adanuii 13, 14, 15, 16, 17, I8 u 19

202 Pewenue 3ana4 pa3HbIX TUIIOB Ymemo pewwamo 3a0anus 1, 2, 3,4, 5,6, 7,8, 9,10, 11, 12,

enademv npuémamu pewienuti 3a0anui 13, 14, 15, 16, 17, 18 u 19
203 Pemenue 3a1a4 pa3HbIX TUTIOB Ymems pewamo 3a0anun 1, 2, 3,4, 5,6, 7,8, 9,10, 11, 12,

enadems npuémamu pewienuti 3adanuii 13, 14, 15, 16, 17, I8 u 19
204 [looseoeniue umoz208.
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Jlurepartypa
MaremaTuka: ajaredpa ¥ HayaJla MATEeMATHYECKOI0 AHAJIN3A, FeOMeTpHS.

1. Adare0dpa u HayaJIa MaTeMaTu4eckoro aHaan3a. 10-11 kimaccel: yaeOHUK
JUIs 00111e00pa30BaTeNbHBIX OPraHU3aIlHii: 0a30BbIN U yTITyOJIeHHBIN YPOBHHU /
Amumos L. A., Komsrur F0.M., Tkauéa M.B., [llabyana M.W. u np. — M.:
IIpocBemienue, 2018.

2. I'eomeTpus. 10-11 kmacchr: yueOHUK 1 001Ie00pa30BaTEIHHBIX
opranuzaiuii: 6a30Bslii U yriyonenusiii yposuu / JI.C.Atanacss, B.®.byty30B,
C.b.Kagomues u np. — M.: [Ipocsemnienue, 2016.

4. I'eometpus. 10-11xn. Augaktuyeckue Marepuanibl: yaeOHOE TocoOue:

0a30BbI 1 yriayoneHHslit ypoBau / b.I'.3uB — M.: IIpocsemienue, 2017.

6. Tkauésa M.B., AnreOpa u Hauyana MaTeMaTUYECKOTO aHaIu3a. TemMaTuyeckue

Tecthl. 10 knacc. ba3oBblii 1 yriyOs€HHBIN YPOBEHb.

7. Maremartuka. YpaBHeHHs U HepaBeHCTBa. [IpueMbl, METOIbI, pereHus/
coct.E.B. Mupomkunna-Bonrorpan: Yunrens,2015

Q. Bypmuctposa T.A. Anredpa u Hayana MmaTeMaTudeckoro ananuza. COOpHUK
npUMEpPHBIX padounx nporpamm. 10-11 knaccel: yued. nocodue s
oOmreoOpa3zoBat. opraHu3auii: 0a30BbINA U YIITyOI1. YPOBHH.

10. Bypmuctposa T.A. I'eomeTtpus. COOpHUK MPUMEPHBIX paOOUUX MPOTPAMM.
10-11 xmaccer: yae0. mocoOue a1 0011e00pa3oBaT. OpraHu3aIuii: 0a30BbIi U
yrayOJ. ypOBHHU.

11.  Smenko U.B., llecrakoB C.A. i cnam EI'D! Kypc camonoarotoBku.
TexHonorus penieHus 3a7anuil. YueOHoe mocoodue st 001eo0pa3oBaTebHbIX
opranuzanuii. [IpoguibHbl ypoBeHb. B Tpéx vactax: «Anredbpay, «Anredbpa u
Hayaya aHanuza» u «l'eomeTpusi».

12.  Maremaruka. [Togroroska xk EI'D. [IpodunbHbIif ypoBeHb. YueOHO-
meTtoauueckoe nocoodue / moa.penakuuen @.d. Jlsicenko, C.}O.Kynabyxona. —
PocroB-na [lony: Jlernon,2019.
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