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Iloachnumenvnaa 3anucka.

IlepeyeHb HOPMATHUBHBIX IPABOBLIX JOKYMEHTOB, HA OCHOBAHUM KOTOPBIX pa3padoTaHa
paGouasi nporpamma

Hacrosiias pabouast mporpamMMa o MaremaTtuke 11 kiacca cocraBiieHa Ha OCHOBE!

-Iporpamm 1o Matemaruke: [IporpaMmMel 0011e00pa3oBaTeIbHBIX yUpexkIeHU. Anredpa u
Havana maremarudeckoro ananmu3a.l0 — 11 kmaccwl/ CocraButens: Bypmucrposa T.A. — M.:
[Tpoceemenue, 2009; [Iporpammel 061ie00pa3zoBaTeabHbIX yupexaeHui. ['eomerpus. 10 — 11
knaccel/ CoctaButenb: bypmuctposa T.A. — M.: IIpocsemenue, 2010;

Y4E€OHUKHU:

1. Aneebopa u nauana mamemamuyeckoeo ananusa. 11 xnacc/ FO.M. Konseuwn, M.B.
Tkauésa, H.E. ®éooposa, M.U. llabynun — M., Ilpoceewenue, 2016.

2. T'eomempus. 10— 11 knaccwt/ JI.C Amanacsn, B.®@. Bymysos, C.B. Kaoomyes, JI.C.
Kucenéesa, 3.1'.Ilozuax — M.,IIpoceewerue, 2009.

VY4eOHbIH M1aH LIKOJIbI IPeAyCcMaTpUBaeT U3yueHre MaTeMaTuku B 11 kiacce B 00béme 170
4acoB.

IInanupyemMblii ypoBeHb MOATOTOBKH BBIIYCKHHKOB HA KOHEL Y4e0HOI0 roia

B mporecce m3ydeHHss MaTEMAaTUKHA COBEPIIEHCTBYIOTCSI M Pa3BUBAIOTCS CIIEIYIOIINE
o011eyuyeOHble YMEHUS: KOMMYHUKamugHvle (ICHOr0, TOUHOTO, TPAMOTHOTO H3JI0KEHHsI CBOUX
MBICIIEH B YCTHOﬁ M THCHMEHHOMU peur, HCIIOJIb30BaHHA PAa3JIMYHBIX A3BIKOB MAaTECMAaTUKU
(c7I0BECHOTr0, CUMBOJHMYECKOro, I'pauuyecKkoro), cBOOOJHOro Iepexojia C OJHOrO s3bIKa Ha
Ipyroi TSt WILTIOCTPAIHH, UHTEPIpETAInH, apryMeHTaluu "
JI0Ka3aTeIbCTBA), UHMeNIeKmYyanbHble (CPABHEHUE M COIOCTaBIIEHHE, COOTHECEHHE, CHUHTE3,
000011eHne, abcTparupoBaHue, OLEHMBaHHE W Kilaccu(uKanus, MPOBEACHUS J0Ka3aTeNbHBIX
paccyKaeHuH, apryMeHTaluH, BBIJIBUOKECHUS TUIIOTE3 170704
000CHOBaHHSA), UHPopmayuonnsle (IONCKA, CHCTEMATH3AINM, aHANW3a W KiIacCH(UKAIIH
UHpOPMALIMY, HCIIOJIB30BaHUS Pa3HOOOpa3HBIX HH(DPOPMAIMOHHBIX HCTOYHUKOB, BKIIOUYAs
yueOHYyI0 5 CIIPAaBOYHYIO JIATEpATypy, COBpEMEHHBIE MH(pOpPMaLMOHHbIE
TEXHOJIOTUH ), opzanu3zayuonnsvie(yMeHue (GpopMyIupoBaTh LENb JESITEeIbHOCTH, IUIAHUPOBAThH
ee, OCYIIECTBISATh CAMOKOHTPOIIb, CAMOOIICHKY, CAMOKOPPEKIIHIO); ucciedosamenbckue (IONCK
u/ie, MpOBEICHUE IKCIIEPUMEHTOB, 000011IeHNEe, TOCTaHOBKA U (hOPMYIMPOBAHNE HOBBIX 33/1a4).

B pe3ynvmame u3yuenus anzeopsl u HA4ana AHAIU3A YHEHUK 00JIHCEH

Tpebosanus K ypoeHio mamemamuyecKoi no020MoeKu 6bINYCKHUKOG

B pesynomame uzyuenus mamemamuxu Ha 6a3060M ypoeHe 8 Cmapuiell WKoae Y4eHUK QO0NNCEH
3namv/nonumams:

e 3HAUEHUe MamemMamuieckol HAyKu ons peuteHun 3a0a1¢, 6O3HUKawwWux 6 meopuu u
npakmuke, wupomy u OSPpaAHUYEHHOCNIb NPUMEHEHUA MamemamudecKux Memooos K
aHaiu3y u UCCIe008aAHUI0 npoyeccos u s6leHUll 8 npupode u 06mecmee,‘



3HQUeHue NPAKMuKu U 6ONPOCOB, BOZHUKAIOWUX 6 CAMOU Mamemamuxe, O
Gopmuposanus u pazsumus MamemMamuyeckol HayKu,

uoeu pacuiuperusd  HYUucCio8vlx  MHOJCeCcme KAk cnocoba nocmpoeHusd  Ho6020
mamemamudeckoeo annapama onst peutenusl npaKkmudeckKux 3a0a4 u GHYMPEHHUX 3a0ay
mamemamurku,

3HayeHue uoel, Memooos U pe3yIbmamos aneeopvl U MamemamuiecKko2o0 anaiu3a onsl
nOCMpoeHUs Mooenell peabHblX NPOYecco8 U CUMyayuil;

BO3MOICHOCMIU ceOMeEMPUUECKO20 A3blKA KAK Cp@@Cﬂ’lGd ONUCAHUSL CBOUCMB PEAIbHbLX
npec)Memoe U UX 63aUMHO2O0 PACNOJOANCEHUA,

VHUBEPCANIbHYIL  XApaAKmep 3AKOHO8 JIOCUKU MAMeMAmMUYecKux paccysicoeutl, ux
NPUMEHUMOCTb 8 PA3TUYHBIX 0ONIACMAX 4eN08eHeCKOl 0eamenibHOCMU,

pasiudue mp€60661HMMv, l’lpea'bﬂGJZ}leMblx K 00KA3amenbCcmeam 8 mamemamuxe,
E€CMeCmeEERHbIX, COYUUAIbHO-IKOHOMUYECKUX U CYMAHUMAPHBIX HAYKAX, HA NPpAKMUKe,

POJIb AKcuomamuku 6 mamemamuxe, 603MONCHOCMb NOCMPOEHUs MamemamudecKux
meopuﬁ HA aAKCUOMAMUYECcKou OCHO6e, 3HA4YeHUue axKcuomamuku ons dpyeux obnacmeil
SHAHUS U 0715 npakmuxku,

BEPOSIMHOCMHBIX XAPAKMED PA3IUYHBIX NPOYECCO8 U 3AKOHOMEPHOCMEU OKPYHCAIOUe20
mupa.

Anzeopa

ymembo

6blNOJIHANb apuquemuquKue dedcmeuﬂ, couemas ycmwuvle U NUCbMEHHbIE NpPUEeMbl,
NPpUMEHEHUE B6blYUCIUMETbHBIX ycmpoﬁcme; HAX00UMb 3HAYEHUS KOpHA HamypaﬂbHoﬁ
cmeneHu, cmeneHu C payuoHAaJIbHbiM NOKaAzameiem, ]lOZClpM¢MCl, ucnonvsysa npu
HeobX00UMOCMU SbIYUCTUMENbHbIE ycmpoﬁcmea; noJjib306AmMsvCAl 01/;€HK01/7 u npukudkoﬁ
npu npakmu4deckKux paciemax,

nPoBOOUMb NO  U3BECMHBIM HOpMYIamM U NpasuiIam npeobpasosanuss OYKEeHHbIX
8bIPADICEHU, BKIIOUAIOWUX CIMENEeHU, PAOUKAbl, J102apu@mvl U MPUOHOMEMpPU4ecKue

dyHrkyuu;

BbIYUCTSAMb 3HAYEHUSL YUCTOBbIX U OYKEEHHBIX BbIPAICEHULL, OCYUWECMEsis HeobX00uMble
HOOCMAHOBKU U NPeoOpa308aHus;

Ucnonvzoeams npuobpemennvie 3HAHUA U YMeHUs 6 NPAKMUYECKOU OesmelbHOCmU U
NOBCEOHEBHOU HCUHU OIS

APAKMUYecKux pacdemos no Gopmyiam, 6Kaudas Gopmynsi, cooepicaujue cmenetu,
paoukanvl,  102apumvl U mpucoHoMempuyeckue — QYHKYUY,  UCNOAb3VSL  NpU
HeoOXo0uUMoOCmu  CHpABOUHble — MAmepuanvbl U — npocmetiiue  8blYUCTUMENbHbIE
ycmpoticmea;

Dynxyuu u cpaguru

ymemp

onpedenamy 3HaueHue QYHKYUU NO 3HAYEHUIO aApeYyMEeHmAd Npu PasiudHblX Cnocooax
3a0aHus QyHKYUU,

cmpoums epaguKu u3y4yeHHvIX QYHKYUL,



e onucvl@amv No 2paguKy u 8 NPOCMetUx CLyYasx no gopmyie nogeoenue u ceolcmea
@dynKyuil, Haxooums no epagpuxy GyHKyuu HauboOIbLUUE U HAUMEHbUUE SHAYCHUS,

e pewams ypasHeHusl, npocmetiue CUCmeMbl YPAGHEeHUL, UCROIb3YsL CBOUCMEA QYHKYULL U
ux epaguxos;

Hcnonvzoeamv npuobpemennvie 3HAHUSL U YMEHUS 6 NPAKMUYECKOU OesimeibHOCMU U
NOBCEOHEBHOU IHCUZHU OJIA:

° ONUCAHUSL C NOMOWDIO QVHKYUL PA3TUYHBIX 3A6UCUMOCTMEU, NPeOCMABIeHUsl UX
epaguuecku, unmepnpemayuu 2papuxos;

Hauana mamemamuueckozo ananusa
ymemp

®  BblHUCTAMDb np0M36‘00Hbl€ u nep6006pa3Hble IJIEMEHMAPHBLX ¢yHKI4MZZ, UcCnoiv3ys
Cnpaeo4Hble mamepuaibl,

e uccnedosamv 8 npocmeﬁmux caydasix d)yHKI/ﬂ/lu Ha MOHOMOHHOCN®, HAX00UMb
Haubobue U HAUMEeHbWUe 3HAYCHUS (ﬁyHKL;Mﬁ, cmpounio epaqbuku MHO20YJIEHO6 U
npocmeziwux PayuUoOrRAaA1bHbIX (pyHKL!Uﬁ C UCNnOb308ARUEM annapama mamemamu4iecKkoco
aHamusza,

®  @8blHuUcCiAAmb 6 npocmedwux Caydasix n/zou;adu C UCnoJjib3o6aruem nep6006pa3H0ﬁ;

Hcnonvzoeams npuobpemennvle 3HAHUA U YMEHUS 8 NPAKMUYECKOU OesimelbHOCmU U
NOBCEOHEBHOU HCUHU OJIA.:

e peulenus NPUKIAOHbIX 3a0a4, 8 MOM YUCTIe COYUATbHO-IKOHOMUYECKUX U PUBUYECKUX, HA
Haubobuue U HaUMeHbUUe 3HAYeHUs, HA HAX0HCOeHUe CKOPOCIU U YCKOPEHUs,

Ypasnenus u nepasencmea
ymembo

* pewanb payuoHalbHbIE, nokasamejlbHvle U JlOZCZngbMM’iQCKue YpaeHeERUA u
HepaseHcmeda, npocmedmue uppayuoHajlbHble U NPUSOHOMEmMpPUUEeCKUe YypPaeHeHUsd, UxX
cucmemul,

* cocmaeiisiimb ypasHeHUAd U HepaeeHcmeda no yCcilo8Uuro 361()611[1/[,'

e UCNOIB308aMb O] NPUOTUNCEHHO20 DEUeHUs] YPAGHEHU U HepABeHCmE epaghuyecKull
Memoo;

e uzobpadxcamv HA KOOPOUHAMHOU NIOCKOCMU MHONCECMEA PEeueHUll NpoCmetux
VPasHeHUutl U ux cucmem,

Hcnonvzoeamv npuobpemennvie 3HAHUSL U YMEHUS 6 NPAKMUYECKOU OesimeibHOCMU U
NOBCEOHEB8HOU IHCUZHU OJIA:

*  NOCMPOEHUs U UCCNe008AHUSL NPOCEUUUX MANEMAMUYECKUX MOOeell;
dnemenmovl KOMOUHAMOPUKU, CHIAMUCMUKU U MEOPUU 6ePOAMHOCH Ell
Ymemes:

s pewiamv npocmetiuiue KOMOUHAMOPHblE 3a0a4u Memooom nepedoopa, a makxe ¢
UCNONIL308AHUEM U3BECHBIX opmyn, mpeyeorvhuka llackansa; eviuuciime Kodppuyuenmol
ouroma Heromona no ghopmyne u ¢ ucnonvzosanuem mpeyeonronuka Ilackans,;



* GLIUUCTAMDb, 8 NPOCMEUUUX CYYAsX, 8ePOIMHOCIU COOLIMULL HA OCHO8e NOOCYemd 4Yucia
UCX0008.

Hcnonvzoeamv npuobpemenuvie 3HAHUSL U YMEHUS 6 NPAKMUYECKOU OesmeibHOCMU U
NOBCEOHEBHOU IHCUZHU OJIA:

* GHAMU3A PEeAbHLIX YUCTO0B8bIX OAHHBIX, NPEOCMABIEHHbIX 8 GUOe OUACPAMM, 2pagpuKos; 0is
amanuza uH@opmayuy CMamucmuyecKo2o xapakxmepad.

T'eomempuas
Ymems:

e COOmMHOCUMb NIOCKUe 2eomMempudecKkue Quaypsbl U mpexmepHvle 00beKmbvl ¢ UX
ONUCAHUAMU, YePMeAHCAMU, U300PANCEHUAMU; PA3IULaAmMb U AHATUIUPOBAMb 63AUMHOE
pacnonodicerue ueyp;

e u300padicamv 2eomempuveckue Gueypvl u mend, GbINOIHAMb YePmedc NO YCI08UID
3a0ayqu;

e pewams  2eomMempuueckue  3a0ayu,  ONUPAACL ~ HA ~ U3YUEHHble  CBOUCMBA
NAAHUMEMPUYECKUX U CMEPeoMempudeckux @ueyp u OmMHOWEHUN MeHcOy HUMU,
npuMeHsis aneedpaudeckutl U mpueoHOMempu4ecKull annapam,

° npoeodumb 0oKazamenbHble paccyofcdeﬁuﬂ npu peuteHuu 3610611{, 00KA3b18AMb OCHOBHbLE
meopembuvl Kypca,

o BLIYUCTAMb JUHELHble JIeMeHmbl U Yelbl 8 NPOCMPAHCMBEHHbIX KOHMUYpayusx,
00veMbl U NIOWAOU NOBEPXHOCMEN NPOCMPAHCMBEHHLIX Mel U UX NPOCMetuux
KOMOUHAUUIL,

*  NpUMEHAMb  KOOPOUHAMHO-GEKMOPHBILL ~ MemoO  ONs  GblYUCIAEHUS  OMHOWEHU,
PAcCmosiHull u y2noe;

*  CmMpounb Ce4erUA MHOCOCPAHHUKOB U u306pa9fcamb CeuyeHUusl mejl 6pauieHusl.

Hcnonvzoeams npuobpemennvle 3HAHUSA U YMEHUS 6 NPAKMUYECKOU OesimelbHOCmU U
NOBCEOHEBHOU HCUSHU OJIA:

*  UCCe008aHUA (MOOENUPOBAHUS) HECLONCHbIX HNPAKMUYECKUX CUmMyayuli Ha OCHO8e
U3YYEHHBIX YOpMYT U c8olicms puayp,

o @bluUCNeHUs OauH, niowaoel U 00vLeMO8 peanbHblX O00bEKMOo8 Hpu  peuleHuu
APAKMUYecKux 3a0a4, UCNOIb3ys NPU He0OX0OUMOCMU CNPABOYHUKU U 8bIYUCTUMNETbHbLE
ycmpouicmea.

COJAEP)KAHUE
BJIOK AJIT'EBPA.
1. Tpuronomerpuueckue pynkuuu 18 yacon

OO6nacTh ompeneneHus W MHOXXECTBO 3HAUYEHUN TPUTOHOMETPUYECKUX (YHKIIHI.
YeTHOCTh, HEUETHOCTh, IEPUOUYHOCTh TPUTOHOMETpHUECKUX (yHKIUNA. CBOMCTBA QYyHKINU Y
= cosx u ee rpaduk. CpoiicTBa pyHKIMU y = sinX u ee rpaduk. CBoiicTBa QyHkIun y=tgx u ee
rpa¢puk. OOpaTHbIe TPUTOHOMETPUUECKHE (PYHKIIUH.



OcnosHas yenb - U3YYUTh CBOMCTBA TPUTOHOMETPUYECKUX (DYHKIMNA, HAYYUTh YYaIIUXCS
NPUMEHATh STH CBOWMCTBA IPH PEUICHUH YPAaBHEHUI M HEPaBEHCTB; OOOOMIMTH M CHUC-
TEMAaTU3UPOBATh 3HAHUSA 00 HCCIEAOBaHMM (YHKIMK 3JIEMEHTApPHBIMU METOJAaMH; HAy4YHUTh
CTPOUTH TPa(UKU TPUTOHOMETPUUECKUX (PYHKINH, UCTIONB3Ys pa3InUHbIE IPUEMBI TOCTPOCHHUS
rpaduKoB.

Cpenu TpUroHOMETpHUYECKHUX (OPMYIT CIeyeT 0co00 BBIICITUTH T€ (POPMYIIBI, KOTOPHIS
HETOCPEJCTBEHHO OTHOCSTCS K HCCIICOBAHUIO TPUTOHOMETPUYECKUX (YHKIUH M IMOCTPOCHHUIO
ux rpapukoB. Tak, Gopmyisr SiN(-X) = -Sinx u COS(-X) = COSX BBIPAKAIOT CBOMCTBA HEUYCTHOCTH
Y YETHOCTH (DYHKIIMI y = SINX U Y = COSX COOTBETCTBEHHO.

[TocTpoenne rpaikOB TPUTOHOMETPHUYECKUX (DYHKIUN MPOBOAMTCS C UCIOIH30BAHUEM
UX CBOMCTB M HAUMHAETCSI C TOCTPOCHUSI rpaduKa GYyHKIIMH Y = COSX.

C mnomompio rpa@uKOB TPUTOHOMETPUYECKHX (YHKIMI pelIalTcs MpocTeiime
TPUTOHOMETPUUECKHUE YPABHEHUS U HEPABEHCTBA.

B xome wu3ydenuss TemMbl 0cob0O€ BHUMAaHHUE YJIENSETCS MCCIEAOBAHUIO (YHKIHUH H
MOCTPOCHHUIO TPAPUKOB METOJIaMU HJIEMEHTapHOW MaTeMaTUKH. Takum o0pa3oM, mpu U3y4eHUH
JAHHOTO pa3Jiena MPOMCXOAUT Kak o00O0OIIeHHe M CHCTeMaTu3alus 3HaHWM ydamuxcs o0
AJIEMEHTAPHBIX (PYHKIHSIX W MX HCCICIOBAHUM METOJAMH JJICMCHTAPHOW MaTEeMAaTHKH, TaK U
MOJTrOTOBKA K BOCIIPUSTHIO 3JIEMEHTOB MAaTEMAaTHYECKOTO aHaJIn3a.

2. IIpousBoaHas u eé reomeTrpuyeckuii cMbici 18 yacos

[Ipenen  mocnemoBatenbHOocTH. [Ipenen  gynkuum. HempepbBHOCTH — QyHKIHH.
Onpenenenue npousBonHou. IlpaBuna auddepenunpoBanus. [IpousBoaHas cTeneHHON
¢yukun. [IpousBoiHbIe 31€eMEHTApHBIX QYHKIMNA. ['eoMeTpruyecKuil CMBICI TPOU3BOIHOM.

OchosHas yenv - BBECTH IOHATHE IIpeJiesia MOCIEN0BaTEIbHOCTH, Ipejena (yHKINY,
IPOM3BOJIHON; HAayYUTh HAXOJIUTh MPOMU3BOJHBIE C MOMOILIBIO (opMyn nuddepeHInpoBaHus;
HAy4YUTh HAXOAUTh YPAaBHEHUE KacaTeIbHOHN K rpaduKy (yHKIIMH, pelIaTh IPAKTHUECKHUE 3a/1a4H
Ha MPUMEHEHUE MOHATUS IPOU3BOJHOM.

JloctaTouHO MOAPOOHOE U3yUYEHHE TEOPUU IPEIEIIOB YMCIOBBIX MOCIEI0BATEILHOCTEN
yUalMucs NpoQUIbHBIX KIaCCOB HE MPOCTO TOTOBHUT UX K BOCHIPHUSATHIO CIIOXKHOTO TOHSTHUS
npeaena (QyHKIMA B TOYKE, HO Pa3BUBACT MHOTHE Ka4yeCTBA MBICIUTEIHHOU JESITEIBHOCTH

ydalmxcs.
3. IlpumMeHeHMe MPOU3BOIHOM K Hccjie0BaHuI0 pyHKuuM 13 yacoB

Bospactanne u yOwpiBanue ¢GyHKiuu. OkcTtpemyMmbl ¢GyHKuuu. Haubonbimiee u
HauMeHblIee 3HayeHus QyHkuuu. [IpousBogHas BTOPOro MOpsAKa, BBIIYKIOCTh U TOYKU
neperu6a. [locrpoenue rpadukoB GyHKINH.

OcHnoenas yenb — TIOKa3aTh BO3MOKHOCTH MPOW3BOJHONW B HCCIEIOBAHUM CBOWCTB
(GyHKUIUH ¥ TOCTPOEHUH UX I'paUKOB.

[Ipn m3ydeHun Marepuaia HIMPOKO UCHOIB3YIOTCS 3HAHMS, MOJTYYEHHbIE yYallUMHCS B
xoJie paboThI HaJ MPeIbIIyIIeH TEMOI.

OOOCHOBBIBAIOTCSl YTBEPKACHUS O 3aBUCUMOCTH BO3pAaCTaHUS U yObIBaHUS (YHKLUHU OT
3HaKa €€ IPOU3BOJHOM Ha JTAHHOM MPOMEXYyTKE. BBOAATCA MOHATHS TOYEK MakCUMyma W
MUHHMYMa, TOYEeK mepernda. Ydammecs 3HaKOMSTCS ¢ HOBBIMU TEpPMHUHAMHU: KPUTHUYECKHE U
CTallMOHAPHBIE TOYKHU.

[locne BBeneHHWs TMOHATUH MaKCUMyMa W MHMHHMyMa QYHKIMH —(opMupyercs
IPEJCTaBICHNUE O TOM, YTO (DYHKIIMS MOXKET MMETh SKCTPEMYM B TOUKE, B KOTOPOIl OHA HE UMEET
IPOM3BOIHOM, HarIpuUMep, y = B Touke x = 0.



OmpeneneHue BUAa OJKCTpeMyMa IpeIoiaraeTcs CBs3aTh C MEPEMEHOW 3Haka
NpOMU3BOAHONW (YHKIMH TIPH TEpexoje 4Yepe3 TOUKy B3KcTpemMyMma. HeoOxomumo mnokasaTh
YYaIIUMCs, YTO 3TO MOXKHO CZeJaTh MpOIle — 0 3HaKy BTOpoil mpousBojaHoi: eciu f'(X)0 B
HEKOTOPOH CTallMOHApHOW TOYKE X, TO paccMaTpuBaeMasi CTalllOHapHas TOYKAa €CTh TOYKa
MHHUMYMa; eciu ["(X) , mo sma mouka — mouxa makcumyma, ecau f'(X) = 0, mo mouka x ecmo
mouka nepeauoa.

Ilpusooumca cxema uccned008aHus OCHOBHLIX CBOUCME QYHKYUU, npedsapsarouds
nocmpoenue epagpuxa.

4. Ilepsooopasznasn u unmezpan 10 uacos

Ilepsooopasnas. Ilpasuna naxodcoenus nepsoobpaszmvlx. Iliowadsb KpusoIuHeuHou
mpaneyuu. Mumeepan u e2o viuucienue. Buluucnenue niowaoeii gueyp ¢ nomowpio unmezpa-
nos.  Ilpumenenue  ummecpanog 0ns  pewenuss — Qusuveckux  3aday.  Ilpocmetiwiue
oughghepenyuanvrvie ypasrenus.

OcHogHass yenb — O3HAKOMUMb C NOHAMUEM UHMe2pala U UHMeSPUpPo8aHuem Kax
onepayueti, 0opamnou OugppepeHyuposanuro;, Hay4ums HAX0OUMb NIOWAObL KPUBOIUHEUHOU
mpaneyuu, pewiams npocmetiwiue GuzutecKue 3a0ayu ¢ NOMOUbIO UHMeSPaid.

Onepayus uxmezpuposanusi CHayala onpeoeisemcs Kak onepayus, 00pamuas
oughghepenyuposanuio, danee 8600UMCs NOHAMUE NEPBOOOPA3HOU, NPU IMOM HE 8800UMCS HU
onpeodenieHue HeOnpeoeienHo20 UHmezpala, Hu e20 obosnauenue. Tabnuya npasun
unmezpuposanus (m. e. madoIUya NepeooOPA3HbIX) 8 IMOM CIyude eCIMeCmE8eHHO NOAYYAemcs U3
maoauybl npouszsoouvix. Dopmynupyemcs ymeepicoeHue, Umo 8ce nepeoobpasuvie O
@yukyuu f(x) umerom euo F(x) + C, 20e F(X) — nepsoobpasnas, naiioennas ¢ mabauye. Imom
Gaxkm He 0OKaA3bIBACMC S, A MOJLKO NOSICHAEMCAL.

Ceésazb  medcOy  nepoobpazHol U NIOWaovbld  KPUBOIUHEUHOU  mpaneyuu
yemanasnusaemcsi popmynon Horomona-Jleubnuya. /lanee 6osnuxaem onpeoeneHHblil unmezpa.
KaK npeoen UHMe2panbHOU cymmvl, npu smom ¢opmyna Horomona-Jlelibnuya maxorce
oxazvleaemcst cnpagednusou. Takum obpazom, sma opmyna A6A1emcs 2AA6HOI: ¢ ee NOMOUbIO
BLIYUCTIAIOMCS ONPeOeleHHble UHMeSPAIbl U HAX00SAMCS NIOWAOU KPUBOIUHEUHBIX Mpaneyull.

5. Komounamopuxka 9 uacoe

Mamemamuueckas unoyxkyus. Ilpasuno npoussedenus. Pazmewenus ¢ nosmoperusmu.
llepecmanoexku. Pasmewenus 6e3 noemopenuti. Couemanusi 6Oe3 nosmopenuit. u OUHOM
Hvromona.

OcnosHas yenb — passums KOMOUHAMOPHOE MblULIEHUE YYaAWUXcs, O3HAKOMUMb C
meopueli coeOuHeHUli (KaKk camocmosamenbHblM pas30eiom MamemMamuky U 6 OdlbHeluem — C
annapamom peuleHus paoa 8epoamHOCMHbIX 3a0ay);, obocHosams gopmyny 6unoma Hviomona
(c komopoti yuawuecs 1ub NO3HaKoMunucs 6 Kypce 10 knacca,).

OchosHbIMU 300a4aMu KOMOUHAMOPUKYU CHUMAIOMCSL Cledyiouue:
1) cocmaenenue ynopsoouenHvlx MHOdCeCm8 (00pazosanue nepecmaro8ox),
2) cocmasnenue noOMHOICeCms8 OAHHO20 MHOCecmea (00pazosanue couemaHnull);

3) cocmaenenue YnopsoO4eHHbIX HNOOMHOJCECME OAHHO20 MHOXMCecmea (0bOpazosanue
pasmeweHul).

3 ececo MH02006pa31/l}1 60NpoCco6, KOMOPbIMU 3AHUMAENICA KOM6uHam0p1/lKa, 6
coc)epofcanue 06pa306anz cmapmed WKONbL Ce200HSs BKAI0UACM Sl TULUb meopus CcoOeOuHeHull —
KOM6uHam0prlx KOH@MZyp(II/;MIZ, Komopble HA3bleAOMCA nepecmanoeKkamu, pasmeuweHusimMu u
couemaruimu. Hpuqu obs13amenvHbiMuU  OJisl U3YYEeHUA ABIAIOMCA JIUULL coeounenus. 6es



noemopenuﬁ — conuHeHuﬂ, cocmaeiisiemole no OnpeaeﬂeHHblM npasujlam u3 pasiuvdHsblx
J1EMEHMOB6.

Teopus, coeduneHull ¢ NOBMOPEHUAMU He A81Aemcs 00a3amenbHOlU O/ U3y4eHus 0adice
Ha NPo@UIbHOM YPOGHe, meM He MeHee, NOJe3HO 88eCMU NOHAmMmuUe Xoms Obl pasmeweHul ¢
HOBMOPEHUAMY, MAK KAK 3a0auu HA NOOCYem YUCIA dMUX PaZMeWeHUll paccmampuearomcs
Yolce Ha NepavixX YPOKax npu peuleHuu 3a0ay Ha npuUMeHeHue Npasuia NPoU38e0eHUs.

3Hakomcmeo ¢ OCMANbHLIMU  COCOUHEHUAMU C NOBMOPEHUAMU Modcem  Oblmb
PACCMOMPEHO C YHAUWUMUCA NPOPUTLHBIX KAACCO8 NPU HATUYUU 8peMeHU. [[oKa3amenbcmeo dice
cnpageonueocmu  Gopmyn 0 noocdema yucia NnepecmaHo8oK ¢ NOBMOPEHUAMU U YUCIA
couemanuti ¢ NOBMOPEHUAMU Cledyem paccmMampuéams MoabKo Npu yeryOieHHOM U3YYeHUU ¢
VUAUUMUCS, YCBOUBUUMU NPUMEHEHUe MemOo0d MameMamuyeckolti UHOYKYUU.

JononnumenvHotl  momuseayuel  paccMOmpeHus, — Hanpumep,  NepecmaHo8OK  C
NOBMOPEHUAMU AGNAEMCA MO, 4MO OUHOMUATbHBIE KOIDDUYUEeHMbl eCMb He YmO UHOoe, KAaK
nepecmanogxu ¢ nogmopenusamu. Ilosmomy yuawuecs, 3Hakomvle ¢ NOHAMUEM NEPECMAHOBOK C
NOBMOPEHUAMU, 1€2KO 80CNPUHUMAIOM 861800 opmybl buroma Holomona.

6. Inemenmul meopuu eepoamuocmu 7 4acoe

Beposmnocmv  cobvimus.  Cnooicenue  gepoamuocmei. Yclio8Has — 6epOSMHOCHb.
Hezasucumocmuv cobvimuiu. Bepoamuocms npoussedenuss uesagucumvix cobvimui. DPopmyia
bepnynnu.

Ocnosuas yenv — cghopmuposams nOHAMUE BEPOSMHOCIU CYYAUHO20 HE3ABUCUMO20
COObIMUSL, HAYYUMb Peulamsb 3a0a4u HA NPUMEHEHUE Meopembl O GePOSMHOCMU CYMMbL 08YX
HeCOBMECMHbIX COOLIMULL U HA HAXOJNCOEHUEe BEPOSIMHOCMU NPOU3BEOeHUs 08X HE3ABUCUMbBLX
cobbimull.

B npoecpammy exnmwoueno usyuenue (YacmuuHO HA UHMYUMUBHOM YPOGHE) ULl
OMOENbHbIX 2NeMEHmMo8 meopuu geposimuocmen. Ilpu smom 66edenuio Kaxico0o2o nousmus
npeouiecmeyem HegopmanbHoe 00vACHEHUe, PACKPblBalouiee CYWHOCMb 0GHHO20 NOHAMUS, €20
npoucxodicoenue u peanvHulil cmbicl. Tak 6600AmMCA NOHAMUS CIYYAUHBIX, OOCMOBEPHbIX U
HEeBO3MOJICHBIX ~ COObIMULL,  CEA3AHHBIX C HEKOMOPbIM UCHbIMAHUeM, Oonpeoensaiomecs u
UNTIOCMPUPYIOMCS ONePayul Hao cOOLIMUAMU.

Knaccuueckoe  onpeodenenue  eepossmmocmu  cobbimus ¢ PABHOBO3ZMONCHLIMU
INEMEHMAPHLIMU UCXOOAMU DOPMYIUPYEMCS CMPO20, U HA €20 OCHO8e (C UCHOIb308AHUEM
SBHAHULL KOMOUHAMOPUKU) pewaemcs Ooavuuncmeo 3adau. I[lowamus 2eomempuyeckoll
BEPOSIMHOCMU U CMAMUCMUYECKOU BePOSIMHOCMU  8800UIUCh HA UHMYUMUBHOM YPOBHE 8
OCHOBHOU WKOJIe.

Hezasucumocmv cobvimuii  6600umcsi 00CmMamoyHo cmpo2o (nocie onpeoeneHus
NOHAMUSL  YCIO6HOU  eposimHocmu). Pazoupaemcs pewenue 3a0ayu  HA  HAXOHCOEHUE
sepoamuocmu coovimusi B, cocmoawezo 6 mom, umo npu n UCNBIMAHUAX HAOMIOOAeMmoe
coovimue A npousotioem posHo k paz, nocie ue2o obocnosvieaemcs popmyna bepnynnu.

Ilpu uznodcenuu mamepuana 0aHHO20 pazoena noOYepKUBaemcs NPUKIAOHoOe 3HadeHue
meopuu 8eposmHoOCmeli 8 pazIudHbIX 001acmax 3HAHUU U NPAKMUYECcKoU OeamenlbHOCmu
yenogexa.

7. Ypasuenus c 06ymsn nepemennvimu 7 4acoe

Jluneiinvle ypasHenus u HepageHcmea ¢ 08yms nepemenHvimuy. Henunelinvie ypasnenus u
HepaseHcmea ¢ 08YMs NepeMeHHbIMU. YpaeHenus U HepaseHCmea ¢ O08YMA NepeMeHHbIMU,
cooepaicawyue napamempbi.



OcHogHas yenb — 00yyuUmMb npuemam peuleHue YPAeHEeHUl, HepPa8eHCme U CUcmem
VpasHeHull U Hepagencma ¢ 08yMs NepeMeHHbIMU.

H3o6pa9fceﬂue MHOJCeCmMea mMovex, A6NAI0Uec0CA peuleHuem ypaeHerusl nepeoﬁ cmeneru
C a@y]l/l}l HeUu36eCmHbIMU, He HOB0 ons yvawuxcia cmaputux Kiaccos. Pewenue cucmem ypaeHeHm?
C nomouyvio zpaqbuKa 3HAKOMO WKOIbHUKAM C OCHOBHOU WIKOJIbI. Tenepb um npedcmoum
yZJZy6I/tI’I1b 3HAHUA, NOJIYYEeHHblepaHee, U O3HAKOMUmMbCA C peuleHuemM HeEpPAeeHcnme C aGyM}l
nepemeHHviMuU U ux cucnmem.

Yuebnwviti mamepuan smoii memsbt nocmpoen max, umo yuawuecsi HOCmu2aiom e2o 6 Xxooe
peulenus KOHKpemHuslx 3a0ay, a 3amem npoucxooum oboodweHue uzyyeHusvix npumepos. CHauana
paccmampusaiomcs ypaeHeHus ¢ 08YMs NepeMeHHbIMU, JUHEelHble UTU HeluHelHbvle, 3ameM
Hepagencmaea U, HaKoHey, CUcmembsl YPasHeHUll U HepaBeHCMa.

U3zyuenuem smot memvi NOOBOOUMCS UMO2 U3BECMHBIM VUAWUMC MemoOdm peueHus
ypasHenuii u Hepasencme. Paccmampusaiomcs memoobl, ¢ KOMOPbIMU OHU panee 3HAKOMbl He
ObLIU, HO 3HAHUSA, KOMOPbLE NPUXOOUMCS NPUMEHIMb, XOPOULO U3BECHIHbL U NPEOCMAalom ¢ HO80U
OJIs1 yHAWUXCS CMOPOHDI.

BJIOK TEOMETPHUAL.
1.Bexmoput 6 npocmpancmee 6 yacoe

Tonamue 6eKmopa 6 npocmpaHcmee. Crnooicenue u eviyumarue BEKNMOPOS. Ymnoorcenue
eeKmopa Ha 4uciio. KomnﬂaHaprze 6eKnmopol.

Ocnosnas yéeib- 3aKpenunmsv U3BeCMHbLE YUAWUMCA U3 Kypca nianumempuu cB8eO0eHUs 0
e6eKmopax u oelicmeutl Hao HUMU, 66eCmU NORAMUE KOMNIAHAPHbIX 6€EKMOPOE6 6 npocmpancmee
u paccmonpems 60npoc 0 pa3jn0HCeHUU 1106020 eeKxkmopa no mpem OAHHBIM HEKOMNJIaHapHbim
6EeKmopam.

OcHnosHhule onpedeﬂeﬂuﬂ, OMmHocAwuecs K oeticmeusm Hao 6EKmMopamu 6 npocmpancmee,
68600UMCS. MAK nce, Kak u ons 6EKMOPO6 HA NJIOCKOCNU. H03m0My U3JI0JICeHUe DMOU Yacmu
mamepuaila Ae6iAaencs oocmamoyro cocamuim. Bonee nodp06H0 pacemampuearomcest 60npocsl,
xapakmepHbole onst 6EKMOpoO6, npasuio napaﬂﬂeﬂenunet)a CJHIOJICEHUSL mMpexX HEKOMNIAHAPHBIX
BEKMOPOB, pa3lodcerue 6eKkmopa no npem HEKOMNJIAaAHapHvlM 6EKmopam.

2. Memoo xoopounam ¢ npocmparcmee 15 uacoe

Koopounamer mouxku u xoopounamwvr eéexmopa. CranapHoe npouszgeoeHue 6eKmopos.
Ypasnenue nnockocmu. /[eusxcenus. Ilpeobpazosanue nooobus.

OcHognas  yenb — cgopmuposams  yMeHUe YYAWUXCA  NPUMEHAMb  BeKMOPHO-
KOOPOUHAMHDBIL MEmoO K peueHuio 3a0aiy Ha 6blYUCTIeHUe Y2l08 MeHcoy NpAMbiMU U
NIOCKOCMAMU U PAC-CMOSHULL MeHCOY 08YMsL MOUKAMU, OM MOYKU 00 NJIOCKOCHU.

Jannvii  pasden  saensiemcss  HENOCPeOCMBEHHLIM — NPOOOINCEHUEM — Npedbloyyeo.
Bsooumcsi nowsimue npsamMOy20ibHOU CUCmeMbl KOOPOUHAm 6 HpOCMpancmee, OAarmcs
onpeodenenus KOOPOUHam MOYKU U KOOPOUHAM 6eKMOpd, PACCMAMPUBAIOMCA npocmeriuiue
3a0auu 6 KOOpOuHamax. 3amem 6800UMCS CKANAPHOE NpOU3BedeHue BeKmopos, Kpamko
nepeuucislomcs e2o ceoucmea (6e3  00KazamenNbCcmed, HNOCKOAbKY COOMBEmCcmsyoujue
odoxazamenbcmea Ovbliu 6 Kypce NIAHUMEMPUU) U 8bl80OAMCA hopMmyvl Ol BbIYUCTIEHUS Vell08
MedHCOY 08YMsL NPAMBIMU, MeHCOY NPAMOU U Niockocmvio. [an makdce 6b1600 YpasHeHus
NIOCKOCMU U (hOPMYTIbL PACCMOAHUSL OM MOYKU 00 NIOCKOCHU.



B ronye pazoena uzyyaromcs 08udicenus 8 npoCmMpanHcmee: YeHmpaibHdas CUMMEMPUs,
ocesas cummempus, 3epkaivhas cummempus. Kpome moeo, paccmompeno npeobpazosanue
no0o-ous.

3. Tena u nogepxnocmu epawienusn 16 uacos

Iousmue yununopa. Ilnowaos nosepxnocmu yurunopa. Ilowsmue xouyca. Ilnowaow
nogepxnocmu Kouyca. Yceuennvii koumyc. Cehepa u wap. Ypasuenue cghepwi. Bzaummoe
pacnonodicenue cepul u niockocmu. Kacamenvnas niockocmo k cghepe. Ilnowaow cghepeoi.

OcHogHas yenb—o0amv Y4aWUMcs cucmemamuyeckue ceeoeHus 00 OCHOBHbIX menax U
NOBEPXHOCMAX 8paujeHus — yuiuHope, Kouwyce, cghepe, wiape.

Hzyuenue kpyenvix men (Yuiunopa, KOHYca, wiapa) u ux noepxHocmell 3asepuidaem
3HAKOMCMBO YUAUWUXCA C OCHOBHbIMU NPOCMPAHCMEEHHbIMU ¢hueypamu. Beoosamcsa nouamus
YUIUHOPUYECKOU U KOHUYeCKOU noeepxXHocmel, YUIUHOpA, KoHyca, yceyeHHno2o Kowyca. C
HOMOWBIO PA36EPMOK  ONpeoensiiomcs NAowaou ux OOKOBbIX NOBEPXHOCMElU, 6blBOOSIMCs
coomseemcmaylowue Gopmyavl. 3amem Oaiomcs onpeoeieHus cgepvl U wapa, 6b1800UMCS
ypasHeHue cghepul U ¢ €20 NOMOUWBIO UCCIEOYEMCSL BONPOC O 83AUMHOM PACNONONCEHUU Chepbl U
nrockocmu. Ilowaos cgepvl onpedensiemcs kax npedein NOCIe008AMENIbHOCHU NAoWAdel
ONUCAHHBIX OKOJIO Cghepbl MHO20SPAHHUKOS NPU CMpeMIeHul K HYII0 Hauboivuie2o pasmepa
Kadicoou epaunu. B 3adauax paccmampuearomces pasznuunvie KOMOUHAYUU Kpyeavlx men u
MHO202PAHHUKOS, 8 YACMHOCMU ONUCAHHbIE U BNUCAHHbIE NPUSMbL U NUPAMUO.

B oannom pasoene usnodicenvt maxoice 80npocvl 0 83AUMHOM PACHONIONCEHUU Cghepbl U
NPAMOU, O Ce4eHUsAX YUTUHOPUYECKOU U KOHUYECKOU NOBEPXHOCHEN PA3IUYHBIMU NIIOCKOCMAMU.

4, O6vemot men u naowiadou ux noeepxnocmei 17 uaca

Obvem npsamoyzonvHoco napanneienuneda. ObOvemvl NpsA-MOU NPUMbL U YUIUHOPA.
Obvembl HAKIOHHOU npuzMbvl, nupamuosl u kornyca. Obvem wapa u niowaos cgepvi. Odvembl
WapoBo2o cecMeHma, wapogo2o Clos U Wapo8oco Cekmopd.

Ocnosnas uejilb — eeecmu noHAmue obvema mena u evigecmu ¢Op]l/ly]lbl 07151 BbIYUCTEHUS
00beM06 OCHOBHbBIX MHOCOCPDAHHUKOB U KPY2/IblX MEJl, U3YUEHHbIX 6 Kypce cmepeomempuu.

THonsmue obvema mena 8600UMCS AHANO2UYHO ROHAMUIO NIOWAOU NILOCKOU ueypol.
Dopmynupylomest OCHOBHbLE CEOUCMBA 00BHEMO8 U HA UX OCHOBE 8blBOOUMCsL opmyna 0bvema
APSAMOY20IbHO20 NAPALLeLenunedd, d 3amem NpPsamMol npusmvl U Yuiunopa. Popmyivl 06vemos
opyeux men 6bl8OO0SIMCS C NOMOWbBIO UHMESPANbHOU hopmyasl. Popmyna obvema wapa uc-
noab3yemcs 0Jis 6b1800a hopmyibl niowaou cghepol.

3axknrouumenvrnoe noemopenue (14 u.)

Temamuueckoe naanuposanue

Beezo B mom uucne
Ne n/n Haumenosanue mem KOHMPOJIbHbIE
uacos
pabomuwl
1 Ilosmopenue Kypca aneebpul 3a 10 knacc 4
) Bexmopuwt 6 npocmpancmee 6 1
3 Memoo xoopounam 6 npocmpancmee 15 2
4 Tena u nosepxnocmu 8pawjerus 16 1




5 O0vémbl men u nIOWAOU UX NOBEPXHOCMU 17 2
6 Iloemopenue kypca ceomempuu 10-11 xknacc 14
7 Tpueonomempuueckue gynkyuu 18 1
8 Ilpouzeoonas u eé ceomempuuecKuii CMulCl 18 1
o Ipumenenue npousso0HOU K UCCIE008AHUIO 13 1
Gdynryuu
10 Ilepsoobpasnas u unmezpan 10 1
11 Kombunamopuxa 9 1
12 Onemenmul meopuu eposMHOCMU 7 1
13 Ypasnenus ¢ 06yms nepemennvimu 7 -
14 Iloemopenue kypca aneeopwr 10-11 kracc 16 1
umozo 170 13
Temamuueckuii na1anuposanue
11 knacc mamemamuka
5 uacoe 6 neoenio, eécezo 165 uacos
No
\n Tema ypoka Hama
a | Iloemopenue kypca aneeopor 10 knacca

L e | Ilouamue éexmopa 6 npocmpancmae

2. a | [loemopenue kypca anceopor 10 knacca

3. > | Cnoowcenue u eruumanue eexmopog 5.09

4. a | [losmopenue kypca aneebpur 10 knacca 6.09




Iloemopenue kypca aneeopwt 10 knacca. 9.09
6. Ymnooiwcenue sexmopa na uucino 10
7. Obaacmb onpeodenenus u MHONCECMB8Aa 3HAYEHUL 11
MPUSOHOMEMPULECKUX DYHKYULL
8. Komnnanapuvie sekmopa 12
9. Obaacmb onpedenenus u MHONCECMB8Aa 3HAYEHUL 13
MPUSOHOMEMPULECKUX PYHKYULL
10. Yémnocmu, neuémuocms, NepuoOUYHOCHb 16
MPUSOHOMEMPUYECKUX DYHKYULL
11. Komnaanapnvle sekmopa 17
12. Yémrnocmo, Heuémuocms, NepuoOUdYHOCHb 18
MPUSOHOMEMPULECKUX DYHKYULL
13. 3auem «llousmue sexmopay 19
14. Yémnocmo, Heuémuocms, nepuoOUdYHOCHb 20
MPUSOHOMEMPULECKUX DYHKYULL
15. Cesoticmsa ¢hynxyuu Yy = COS X u eé epagux 23
16. IIpamoyzonvras cucmema KoOpoOUHam 6 NPOCMpaHcmee 24
17. Cesoticmea ¢hynkyuu 'y = COS X u eé epagux 25
18. Koopounamuer sekmopa 26
19. Cesoticmea ¢hynkyuu 'y = COS X u eé epagux 27
20. Ceoticmea ¢hynkyuu 'y = Sin X u eé epagux 30
21 Ce53b Medncoy KOOPOUHAMAMU BeKMOPO8 U KOOPOUHAMAMU 110
mouex '
22. Csoticmea ¢pynxkyuu 'y = Sin X u eé epagpux 210
23. Jnuna eexmopa 6 npocmpancmae 3.10
24. Csoticmea ¢pynxkyuu 'y = Sin X u eé epagpux 4
25. Ceotvicmea u epaghuxu ¢pynxyuti y = tgx,y = ctgx 7
26. Jnuna eexmopa 6 npocmpancmee 8
21. Cesoticmesa u epagpuxu @yuxyuii y = tgx,y = ctgx 9




28. Ilpocmetiwue 3a0aqu 6 koopounamax 10
P P

29. Ceoticmea u epaghuxu ¢ynxyuti y = tgx,y = ctgx 11

30. Obpamuvie mpucoHomempuyeckue QyHKyuu 14

31. Konmponvnas paboma Ne I «Koopounamvir mouxu. 15
Koopounamer eexmopay

32. Oboobwarowuii ypok no meme « Tpueonomempuueckue 16
@yHKyUUY»

33. CkansapHoe npoussedenue 6eKmopos 17

34. Oboobwarowuii ypok no meme « Tpueconomempuueckue 18
dyukyuuy

3. Koumponvnas paboma Ne 3 « Tpueonomempuueckue gpynkyuuy 21

36. CkanapHoe npoussedenue 6eKmopos 22

37. IIpeoen nocredosamenvrocmu 23

38. Yeon meoncoy npamvimu 24

39. Henpepvienocms ¢pynxyuu 25

40. Onpedenenue npouzeo0Holl

41. Ckanaproe npoussedeHue 6eKmopos

42. Onpedenenue npoussooHoU

43. CkanapHoe npoussedeHue 6eKmopos

44, IIpasuna ougghepenyuposanus

45, IIpasuna oughghepenyuposanus

46. Pewenue 3a0au

41. IIpasuna ouggepenyuposanus

48. Pewenue 3aoau

49. IIpouzsoonas cmenennou (hynkyuu

50. IIpou3ssoonas cmenennou yHKyuu

51. Koumponvuas paboma Ne 2 « Cxansproe npouszgederue

6EKMOpo6»




52.

IIpou3ssoonvie snemenmapHbvix QyHKYull

53. Jsuoicenus. [lonamue yununopa

54. IIpou3ssooHvie snemenmapHbix QyHKYuULl

5. IIpou3ssooHvie snemenmapHbix QyHKYuULl

56. Inowaows nosepxnocmu yuruHopa

57, T'eomempuueckuii cmvici npoU3B0OHOU

58. Pewenue 3a0au

99. T'eomempuueckuii cmvicii nPOU3B0OHOU

60. T'eomempuueckuii cmvici npou3800HOU

61. Ionamue konyca. [lnowaos nosepxnocmu Kouyca.

62. Oboowarowutl ypox no meme « Ilpouzeoonas u eé
2e0MempudecKull CMulCLy)

63. Yceuennwiu xonyc

64. Oboowarowuti ypok no meme « Ilpouzsoonas u eé
2e0MempudecKull CMulCLy»
Konmponvnas paboma Ne 4 no meme «Ilpouszsoonas u eé

65. .
2e0MempudecKuLl CMuLCLy»

66. Pewenue 3a0au

67. Bospacmanue u yovieanue ¢hynxyuu

68. Pewenue 3a0au. Camocmosamenvnas paboma «L{ununop u
KOHYC»

69. Bospacmanue u yovieanue ¢hynkyuu

70. Dxcmpemymol hyHKyuu

1. Coepa u wap. Ypasuenue cghepeoi.

2. DOxcmpemymbl hyHKyuu

73. B3anmMuoe pacnonokenue cepsl U TIOCKOCTH.

4. Haubonvuwee u naumenvuiee 3nauenue QyHKyuu

75.

Haubonvwee u naumenvuee 3navenue d)yHKL!MU




KacarenbHas minockocts k chepe

76.
7. Haubonvuwee u naumenvuiee 3nauenue QyHKyuu
[Tnomans chepsl
78.
79. IIpou3ssoonas 6mopoco nopsaoKa, GbINYKIOCHb U MOYKA
nepezuba
Pasuble 3a1aun Ha BIMCAHHBIN 1Iap B MHOTOI'PAaHHUK U
80. OTHMCAHHBIH 1Iap OKOJIO MHOTOTPaHHUKA
81. Ilocmpoenue epaghura hynrkyuu
82. Ilocmpoenue epaghura hynryuu
Pemrenue 3a1au Ha KOMOMHAIIMIO :MPU3MBI U CPEPBI; KOHYCA U
83. MUPAMU/IBI
84. Ilocmpoenue epagpuxa hynkyuu
85. Pemrenue 3a1a4 Ha MHOTOTPaHHUKY, IIAJIMH]P, KOHYC U IIap.
86. Oboowarowuti ypok no meme «lIpumenenue npoussooHoU K
UCCNe0068anuIo YHKYUIL
87. Konmponvnasa paboma Ne 6 «IIpumenenue npou3goonoui k
UCce008anuto QYHKYuLL
88. Kontponbnas padota no teme «l{ummunaap, KoHyC U mapy».
89. Ilepsoobpasnas
3auer no Teme " Tena BpameHus"
90.
91. Ilepsoobpasnas
92. Ilpasuna naxoorcoenus nepeooopazHvix
93. Ionamue 06véma. O6vEM NPAMOY20IbHO20 napaienenuneod.
94. IIpasuna naxooicoenus nepeooopazHvix
95. O0BeM NpsMOYTOJIBLHOTO HapalljieNenunea




6. Inowaow kpusorurnelinou mpaneyuu. Unmeepan u e2o
8bIYUCTEHUE.

97. Inowaow kpusorurnelinou mpaneyuu. Unmeepan u e2o
8bIYUCTEHUE.

98. O0beM IPSIMOYTOJIBHOTO NapajuieenuIe1a

99. Ipumenenue unmezpanog 0ns pewtenust Quzuueckux 3a0ay

100. O6vém npamoil npuzMul, OCHOBAHUEM KOMOPOU ABIAEMCS
NPAMOY20IbHbILL MPEY2OTIbHUK.

101. Oboowarowuti ypok no meme «llepsoobpasznas u unmeepany

102. Obobwarowuil ypox no meme «Ilepsoobpasnas u unmezpany

103. O06vém yurunopa

104. Konmponvnas paboma Ne 7 «llepsoobpasznas u unmezpany

105. Buviuucnenue 06wémos men ¢ nomowvbio onpeoenennozo
unmezpana

106. IIpasuno npoussedenus. Pazmewenue c nosmopenuem

107. Ilepecmanosku

108. O06vém HaKNOHHOU NPUBMBL

109. Ilepecmanosku

110. 06vém nupamuobi.

111 Pazmewenue 6e3 noemopenuii

112. Couemanus 6e3 nosmopenuii u ounom Hvromona.

113. 006vém yceuenHoU nupamuobl

114. Couemanus 6e3 noemopenuii u 6unom Hovromona.

115. O6vém KoHnyca

116. Couemanus ¢ nosmopenuem u ourom Hvtomona.

117. Oboowarowuil ypox no meme «Komobunamopuxa»

118. Koumponvuas paboma Ne 8§ « O6vém npusmvl nupamuost u
KOHyCcay

119.

Konmponvnas paboma Ne 9 « Kombounamopuxa»




120.

O6véma wapa.

121. Beposmnocmu cobvimus

122. Ob6véma wapa.

123. Beposmnocmu cobvimus

124. O0vém wapoeoeo cecmenma, uapo8o20 Clos U WUAPOBO20
cexmopa

125. Croorcenue gepossmuocmell.

126. Croorcenue gepossmuocmell.

127. O0vém wWaposoco ceemenma, Uapo80o20 ClOs U WUAPOBO2O
cexmopa

128. Beposamuocmuv npoussedenus nesagucumvlx coobimuil.

129. Inowaow cehepoi

130. Obodwarowutl ypox no meme «ieMeHmMvl Meopuu
8EpOSIMHOCMUY

131. Koumponvnas paboma Ne 10 « Onemenmor meopuu
8EPOSIMHOCUY

132. Konmponvnas paboma Ne 5 « O6vémur meny

133. Jluneiinvle ypagnenus u HepageHcmea ¢ 08yMs nepemeHHbLMU

134. Iloemopenue. O6vém nupamuobi.

135. Jluneiinvle ypagnenus u HepageHcmea ¢ 08yMs nepemeHHbLMU

136. Henuneiinvle ypasuenus u nepagencmea ¢ 08yms
nepemeHHbLMU

137. Ilosmopenue. O6vém npuzmbi.

138. Henunetinvle ypasnenus u Hepagsencmea ¢ 08yMs
nepemeHHbLMU

139. Ilosmopenue. O6vém Konyca

140. Henuneiinvle ypasuenus u nepagencmea ¢ 08yms
nepemeHHbIMU

141. Ilpomesrcymounaa ammecmavyusn

142.

Ilosmopenue. Ob6vém wapa.




143.

llosmopenue. Cmenenu u KopHu.

144. llosmopenue. Ilnowaov nogepxnocmu nUpamuobwl.

145. llosmopenue. Cmenenu u KopHu.

146. Ilosmopenue. IloxazamenvHbie yHKYUsA, yPaGHeHUs U
Hepagencmaa.

147. Ilosmopenue. Ilnowaos nogepxnocmu npusmbi.

148 Ilosmopenue. IlokazamenvHvle ynKyus, ypagHeHus u
Hepagencmaa.

149. Ilosmopenue. I1nowaos nogepxnocmu KOHyca.

150. Ilosmopenue. Jloeapugpmuueckue pynkyus, ypasHeHus u
Hepagencmaa.

151. Ilosmopenue. Ilnowaos nogepxnocmu wapa.

152. Ilosmopenue. Jloeapugpmuueckue ynkyus, ypasHeHus u
Hepagencmaa.

153. llosmopenue. Kombunayus nupamuowl u wapa.

154. Ilosmopenue. Tpuconomempuueckue ynKyus, ypasHeHus u
Hepagencmaa.

155. Ilosmopenue. Kombunayus xonyca u wapa.

156. Ilosmopenue. Tpuconomempuueckue ynkyus, ypagHeHus u
Hepagencmaa.
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170

Toozomoexa k EI'D




HpOMe)KyTO'lHaﬂ aTTecranus

IMosicuuTeILHAS 3aIMCKA

I[aHHBIfI MaTtc€purall Ip€aAHa3sHA4YCH JJIA IIPOBCACHUA HpOMC)I(YTOHHOﬁ arrecraguu 1o

MmaTtemartuke 3a Kypc 11 kiacca. CocTaBiieH Ha OCHOBE TOCYJapCTBEHHOT'O CTaHIapTa CPEIHErO
oOuiero o6pa3oBanus 1o maremaTtuke, [lporpamm o01ieo6pa3oBaTenbHBIX YUpPEKICHUH.
Anrebpa n Havana ananuza. 10-11 knacesl u ['eomerpus 10-11 knacest - M.IIpocBemenune, 2009.

Cocraurenb T. A. bypmucTtposa), yueOHUKOB «Anredpa u Hadana aHanmm3a 10», M.
IIpocsemenue 2015r. ABropel: C. M. Hukonbckuii u nip. u «I'eomerpust 10-11», M.

[Tpocsemenne 2014r. ABtopsl: JI. C. AtanacsaH u np.Ha BeiomHeHHE KOHTPOJIBHOM paboThI 110
mMaTteMaTHKe (0a30BbIi ypoBeHb) OTBOAUTCA 45 MUHYT. OTBETHI K KOKAOMY 3aJaHUI0 HYKHO
BITCATh B OTBEJCHHOE MoJie B rpade «OTBeT», coOI0Aas MpaBuia 3aucH OTBETOB B OJIaHK

(KaXabIli CHMBOJI B OTJICJILHOM KJIETKE).

OreHka Bcero

«» Memnee 5 3aganuii
«3» 5-7 3aganuii

«4y 8-9 3ajmanuii

«5» 10 3amanuit

KontpoJabHas padora no matematuke (0a30Bblil YPOBEHb)

11 knace
Bapmnanr 1
Ne 3ananne OtBer
1 Haitnure 3HaueHue BbIpaKEeHUs
6
2 LTI
2 | Cucrema HaBUTalMM camoséta WHOOPMHUPYET Taccakupa O TOM, YTO ITONET
npoxoauT Ha BeicoTe 31 000 ¢yroB. Bripasute BbICOTY MON€Ta B METpax. | ‘ ‘ | | | ‘
Cuuraiite, uto 1 ¢yt pasen 30,5 cm.
3 | B paBnoGenpennom tpeyronsauke ABC ocnoBanne AC =20 cm, AB = BC,
tgA = z. Haiinute nnomans tpeyronsHuka ABC. l ‘ ‘ ’ ’ ’ ‘
B
A C
4 | Okcana coOupaeTcs B TYpHUCTUYECKYIO TMOE3[KYy Ha TPH JHS B HEKOTOPBIH

ropoa. B Ttabnume nmanma wuHpOpManmMs O TOCTHHHUIIAX B 3TOM TOPOJE CO
CBOOOHBIMU HOMEpaMH Ha BpeMsl €€ MOe3/KH.

HaszBanue roctunuusl | Peiitunr | Paccrosaue 1o | Llena Homepa
HEHTPATHHOU (py0. 3a CyTKH)




TIomaau (KM)
«tOxuas» 6,5 2,5 3400
«YIOT-ILUTFOC» 5,6 3,7 2500
«lleHTpasbHas» 9,1 19 3700
«BoxzansHas» 8,5 2,7 3500
«Typuct» 8,1 2,4 3400
«DIbIOpano» 7,6 1,1 3300

OxkcaHa X0ueT OCTaHOBUTHCS B TOCTUHUILIE, KOTOpasi HaXOQuTcs He aanee 2,4 kM
OT LIEHTPAJBHOM IUIOLIaJM TOpoJa U LieHAa HOMEpa B KOTOPOl HE IpPEBBILIAET
3500 py6neit B cytku. Cpear TOCTHHHIL, YAOBJICTBOPSIOIMIMX ATHUM YCIOBHUSM,
BbIOEPUTE MPEAJIOKEHUE C HAUBBICIIMM PEUTHHroM. CKOJBKO pyOJed CTOUT
MPOKMBAHUE B 3TOM TOCTUHUIIEC B TEUEHHUE 3 CYTOK?

CTOpOHBI OCHOBaHMS IPABWIBHON TpeyrosibHOM mnupamuabl paBHbl 10, a
OokoBbie pEOpa paBHbl 13. Halimute momaas OOKOBOW IMOBEPXHOCTH ATOM
UPAMMU/IBI.

Haﬁ,[[I/ITe 3HAUYCHHC BbIPAKCHUA
logs 50 - logs 2

o + _
Haiiure Kopenb ypapuenus 5% 2 - 5770 = =

B nepuoa pacrponaxu MarasuH CHUXKaJl LIEHbI ABaXbl: B nepBbIil pa3 Ha 10%,
BO BTOpoii - Ha 20%. Ckonpko pyOseil craid CTOUTh YaWHUK IMOCIE BTOPOTO
CHWDKEHUS 1IeH, €CJIH JI0 Havajia pacupoaaxu o cromt 1500 pyoieii?

B 300Maraszune B ouH u3 akBapuyMoB 3anmycTuian 20 peiOok. JnmuHa Kaxmaoi
peiOKK Oonbmie 3 cM, HO He mpeBbimaeT 13 cMm. BriOepute yTBepkaeHus,
KOTOPBIC BEPHBI ITPH YKA3aHHBIX YCIOBHUSIX.

1) PasuuIa B AHHE ABYX JIIOOBIX phIOOK He OosbIie 10 cm.

2) JlnuHa kax o peiOku Oosbiie 13 cM.

3) JlecsTh pbIOOK B 3TOM aKBapuyMe MEHBIIIE 3 CM.

4) B 3TOM aKkBapuyMe HET PBIOKH JIHHOM 14 cM.

B otBere 3anummTe HOMEpa BHIOPAHHBIX YTBEPXKIEHUU O€3 MpoOesoB,
3aISIThIX U JPYTUX JTOMOJHUTENBHBIX CHMBOJIOB.
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Ha xoopauHaTHOM IpsSMON OTMEUYEHBI TOYKHA M U N
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1 } o1 1 1 | RN } }
T 1 Sedil | 1 T §; = T 1

=8 =2 =l 0 1 2 3 4
Kaxnomy u3 4YeThIpéX 4Mcen B JIEBOM CTOJIOIE COOTBETCTBYET OTPE3OK,
KOTOpPOMY OHO IPHHAIJICKUT. YCTAaHOBUTE COOTBETCTBUE MEXKAY YHUCIAMH
JIEBOT'O CTOJIONA M OTPE3KaMHU U3 IIPABOTO CTONIOLA.

A)%+m DI[-4:-3]
B)mn 2) [- 1; 0]

\4

B)n°—m’ 3) [2; 3]

2 (m+n) 4) [4; 5]
BrnummTe B nOpuBeleHHYIO B OTBET€ TaOnMily TOJ KaxAoW OyKBOi
COOTBETCTBYIOLIMIA OTPE3KY HOMED.

OrtBerT:
A b B r

KoutpoJabHnas paéora no marematuke (0a30Bblil YPOBEHb)

11 kiaace

Bapuanr 2

3ananue

Haitnure 3HaueHne BoIpaxXeHust
7
15
35

Cucrema HaBUralMu camoJsiéTa MH(POPMHPYET IMacCakupa O TOM, YTO MOJET
npoxoauT Ha BbicoTe 28 000 ¢yroB. Bripasute BpICOTY monéra B MeTpax.
Cuwraiite, uro 1 ¢yt pasen 30,5 cm.

B paBHoGenpennom tpeyronsHuke ABC ocnoBanne AC =32 cm, AB = BC,
tgA = Z. Haiinute nnomans tpeyronsHuka ABC.

B




Oxkcana coOupaercs B TYpUCTHYECKYIO IMOE3KY Ha TPU JHA B HEKOTOPHIH
ropoa. B Ttabmune mana uHpOpMaIMs O TOCTUHHUIIAX B 3TOM TOpOJE CO
CBOOOJHBIMU HOMEpaMH Ha BpeMsl €€ MOe3KH.

Hassanue roctununbl | Pelitunr | PaccTosinue 1o | llena womepa (py
LEHTPAIBHOU 3a CYTKH)
TIomaau (KM)
«tOxuas» 7,5 1,3 3000
«YIOT-ILUTFOC» 8,6 2,4 3250
«lleHTpasbHas 6,4 2,8 2890
«BoxzansHas» 9,2 3,2 3100
«Typuct» 8,7 1,4 3200
«DIBIOpano» 8,8 19 3580

OkcaHa X04eT OCTaHOBUTHCS B TOCTHUHUIIE, KOTOPask HAXOAUTCS He nanee 2,4 KM
OT LEHTPAJIBHOMN IUIONIAJM TOpoja M IIeHa HOMEpa B KOTOPOW HE MPEBBIIIACT
3500 pybneit B cytku. Cpeau rOCTHHUIL, YAOBIETBOPSIOIIMX STUM YCIOBUSM,
BbIOEPUTE MPEAJIOKEHUE C HAWBBICIIUM peUTHUHroM. CKOJbKO pyOsieil crout
MIPOKUBAHUE B ITOW TOCTUHUIIE B TEUEHHE 3 CYTOK?

CTOpOHBI OCHOBaHHMS MpPaBWIBHON TpEYroiabHOW NHMpamMuabl paBHBl 14, a
OokoBble pEOpa paBHbl 25. Halimute miomaas OOKOBOW IMOBEPXHOCTH ATOM
UPAMHU/IBI.

Haﬁ,[[HTe 3HAUYCHHC BbIPAKCHUA
logs 512 - logs 2

Haii/iure KOpeHb ypaBHeHHS 6% ° - 6° =216

B nepuoa pacnponaxu Mara3uH CHHM’Ka LIEHbI BaX/Ibl: B MepBbIA pa3 Ha 15%,
BO BTOpoi - Ha 25%. Ckonpko pyOseil craid CTOUTh YallHUK IOCIE BTOPOTO
CHIDKEHMSI LIeH, €CJIM J0 Havyasia pacnpoiaxu oH ctouia 2000 pyOneit?

Ha 3umuelt Onumnuane cOopnas Poccum 3aBoeBana Menaneil Oosblie, yem
coopnast Kananel, cOopnas Kananpr — Oombiie, yem cOopHas ['epmanum, a
cbopnas Hopseruu — menslie, yem coopHas Kanazapl. BeiGepure yTBepxaeHUs,
KOTOpBIE€ BEPHBI TP YKA3AHHBIX YCIOBUSIX.
1) U3 na3zBaHHBIX COOpHBIX KoMaHIa KaHa/pl 3aHsia BTOPOE MECTO IO
YUCILYy MEJAJICH.
2) Cpeau Ha3BaHHBIX COOPHBIX €CTh TPH, 3aBOCBABIIUE PABHOE KOJIMYECTBO
MEJaJIEH.
3) Coopnas Poccuum 3aBoeBajia Oojibllle Memajel, 4eM Kaaas H3 TPEX
OCTaJIbHBIX COOPHBIX.
4) Coopnas ['epmanuu 3aBoeBaiia 0oJbIile Meaaiei, uem coopHast Poccun.

B otBere 3ammmmuTe HOMEpa BBHIOPAHHBIX yTBEPXKIEHUU O€3 MpoOesoB,
3aISITHIX U JPYTUX TOTMOJHUTENBHBIX CHMBOJIOB.
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8 2 -1 0 1- 2 3 4
Kaxnomy u3 4YeThIpéX 4YMcCeNl B JIEBOM CTOJOIE COOTBETCTBYET OTPE3OK,
KOTOPOMY OHO IPHHAJIEKHUT. YCTAaHOBHUTE COOTBETCTBHE MEXIY YHCIaMU
JIEBOTO CTOJIOIA U OTPE3KaMH U3 IPABOTO CTOJIONIA.

\

Aym+n 1)I[-1,0]




B)% +n 2) [0; 1]
B) m”—n° 3) [1; 2]
') mn 4) [2; 3]

Brnummre B mpuBeAeHHYIO B OTBeTe TaONMIy TMOA Kaxaoil OykBoi
COOTBETCTBYIOLMI OTPE3Ky HOMEP.

OrtBer:
A b B r
OTBeTHI
K 32/IaHUSIM KOHTPOJIBHON pa0OTHI 0 MAaTEeMAaTHKE
B (hopmare EI'D
11 ximacc
Ne 1 2 3 4 5 6 7 8 9 10
3a1aHUsA
B1 63 | 9455 | 225 10200 | 180 |2 -0,25 |1080 |14 2143
1500071
41
B2 45 | 8540 | 320 9600 504 |4 -4 1275 |13 3241
1500071
31

Cnucok q1umepamypbl.

Konseun FO.M.Aneebpa u nauana mamemamuyeckozo ananusa. 11 knacc/ FO.M. Konseun,
M.B. Txauésa, H.E. @éooposa, M. U. [llabynun — M., Ilpoceewenue, 2016.

Amanacsan JI.C. I'eomempus. 10 — 11 knaccwi/ JI.C Amanacan, B.@. bymyzos, C.5b.
Kaoomyes, JI.C. Kucenésa, 3.1 .Ilozuax — M., IIpoceewenue, 2009.

Aneebpa u navana ananusa: Temamuueckue mecmol 015 11 Kk1.: 6a306vitl U NPODUILHLIL
yposuu/ FO.B.1llenenesa. — M. IIpoceewenue, 2009.




6. Aneebpa u Hauana mamemamuuecko2o anaiusa: JJuoakmuyeckue mamepuanvt 01s 11
knacca/ M .. Illlabynun, M.B. Trauésa, H.E. @éooposa, O. H. J[obposa — M.,
IIpoceewenue, 20135.

7. Aneebpa u nauana mamemamudeckoeo anaiuza.: Memoouueckue pexkomenoayuu ons 11
knacca/ H.E. @éooposa, M.B. Tkauésa — M., Ilpoceewenue, 2015.

8. Aneebpa u nauana ananuza: Jfudaxmuuecxue mamepuanet ons 11xn./ M.K.Ilomanos,
A.B.Illeskun. — M. Ilpocsewenue, 2007.

Cooepircariiue mem yuednoz2o Kypca

Y4eOHuk «Aseropa u Hauana MatemaTuaeckoro ananmmsa 11 kimacey, / FO.M. Konsrun, M.B.
TkauéBa, H.E. ®&noposa, M.H. [llabynun — M., [Ipocsemienue, 2016.

YueOnuk «'eomerpus 10-11 kmacce», JI.C. Atanacsn, B.®. byry3os, C.b. Kagomies,
JI.C.Kucenesa, 2.1 .Ilo3nusik, [Ipocsemenne, 2011.



