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1. HOACHUTEJBHAA 3AIINCKA

Pabouas mporpamma ydeGHOro Kypca «Aurebpa M Hayajla MaTEMaTHYECKOrO aHaIHM3a»
6a3zoBoro ypoBHs st oOyuaromuxcst 10 —11 kmaccoB pa3paborana Ha ocHoBe DenepaqbHOTO
rOCYJJapCTBEHHOTO 00pa30BaTEIbHOIO CTAaHIApTa CpenHEro odmero odpa3oBaHus, C Y4ETOM
COBPEMEHHBIX MHPOBBIX TPEOOBaHUM, MPEIBSIBISIEMBIX K MaTeMaTHYeCKOMY OOpa3oBaHUIO, U
Tpaauuui poccuiickoro oOpa3oBaHus. Peanmuzanus nporpamMmbl oOecriedMBaeT OBJIaJICHUE
KIIFOYEBBIMU KOMIIETEHLMSMHU, COCTABIISIOIIMMU OCHOBY JUIsl CAMOPAa3BUTHSA U HEMPEPHIBHOTO
00pa3oBaHus, HEIOCTHOCTh OOMIEKYJIbTYPHOTO, JHYHOCTHOTO M IO3HABATEIBHOTO PAa3BUTHUS
JMYHOCTH 00YYarOIINXCS.

HEJIN U3YYEHUSA YYEBHOTI'O KYPCA

Kypc «Anrebpa m Hayama MaTeMaTH4ecKOro aHANM3a» SBISETCA OJHMM U3 Hamboiee
3HAQUYUMBIX B MPOTPaMME CTapIlieil IIKOJbI, TOCKOJbKY, C OJHOW CTOPOHBI, OH OOECIeYHBacT
MHCTPYMEHTAJbHYIO 0a3y JUIs M3y4YCHUS BCEX E€CTECTBEHHO-HAyYHBIX KypCOB, a C JAPYroi
CTOPOHBI, (QOPMHUpPYET JIOTUYECKOE W aOCTPAKTHOE MBINUICHUE YYallUXCsl HAa YpPOBHE,
HEO0OXOAMMOM JJIsl OCBOEHUS KyPCOB MH(POPMATHKH, OOIIIECTBO3HAHMS, UCTOPUH, CIIOBECHOCTU. B
paMKax JaHHOTO Kypca y4YallHuecsl OBJIaJEBalOT YHUBEPCAJIbHBIM S3BIKOM COBPEMEHHOW HAYKH,
KoTOpas GopMyIHpyeT CBOM JIOCTIKEHHSI B MaTeMaTHYECKO# (hopme.

Kypc anreGpsl 1 Hauan MaTeMaTH4ECKOro aHAJIN3a 3aKJIAAbIBAET OCHOBY JUIS YCHEIIHOTO
OBJIaJICHUA 3aKOHaMU C];)I/I3I/IKI/I, XHUMHHU, 6I/IOJ'IOFI/II/I, ITIOHUMaHUs1 OCHOBHBIX TCHIIGHHI/Iﬁ 9KOHOMMUKU
U OOLIECTBEHHON JKU3HHU, IIO3BOJISIET OPHUEHTHPOBATHCS B COBPEMEHHBIX IU(PPOBBIX U
KOMITBIOTEPHBIX TEXHOJIOTUSX, YBEPEHHO HCIOJb30BATh UX B MOBCEAHEBHOM XM3HU. B Toxe
BpeMsl OBJIaJIeHUE a0CTPaKTHBIMHU U JIOTUYECKU CTPOTMMM MaTeMaTHUYECKUMH KOHCTPYKIMSIMHU
pasBUBACT YMCHUC HaAXOAWTb 3aKOHOMCPHOCTH, 00OCHOBBIBATL HMCTHHHOCTD YTBCPKIACHNA,
UCIIOJIb30BaTh 0000IlleHne W KOHKpETH3aluio, abCcTparupoBaHWE W aHAJOrHio, (OpMHUpPYET
KpPEaTUBHOE U KPUTHUECKOE MBbIIUICHHE. B Xo/e n3ydyeHus anreOpbl U Hayall MaTeMaTU4ecKoro
aHaiu3a B CTaplleil 1IKojie ydJaluecs MOJy4yaroT HOBBIM OIBIT PELICHUS MPUKIAJHBIX 3aj]ad,
CaMOCTOSITENIFHOTO ~ TIOCTPOCHUSI ~MaTeMaTHYeCKHMX MOJEJeH pealbHbIX CHTyallud U
HHTEpNpETAllM  IMOJTYYCHHBIX pemeHHﬁ, S3HAKOMATCA C TpUMEpaMu MATCMAaTHYCCKUX
3aKOHOMEPHOCTEH B MpPUPOJie, HAyKE U B HCKYCCTBE, C BBLAAIOIIUMUCS MaTeMaTHUYECKUMHU
OTKPBITUSIMHU U UX aBTOPAMH.

Kpr 06J1a)1aeT 3HAYUTCJIIBHBIM BOCIIUTATCIIbHBIM ITIOTCHIIMAJIOM, KOTOpBIﬁ PCAIN3YyETCA KaK
Yyepe3 y4eOHbII MaTepHall, ClIoCOOCTBYIONIHIA ()OPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHUS, TaK U
yepe3 crneun(puky ydeOHOW IesTeIbHOCTH, TPeOYIOLIed CaMOCTOATENbHOCTH, aKKypaTHOCTH,
MPOIOJDKUTEIHHON KOHIIEHTPAIlM BHUMAHUS U OTBETCTBEHHOCTH 32 NOJTYYEHHBINH pe3yibTar.

B ocHoBe Meromuku oOydueHHs anreOpe M HadalaM MaTeMaTHYEeCKOTO aHAM3a JICKUT
JeSTeIIbHOCTHBIA IPUHLUIT O0yUEHUSI.

CrpykTypa Kypca «Anredpa 1 Hayajga MaTeMaTUYeCKOr0 aHATN3a» BKIIIOYAET CJeTyIoIne
coJiepKaTelbHO-METOAUYeCKue JUHUU: «Yucna W BblUMCIHEHUS», «DYyHKUUH U TpaduKm»,
«YpaBHEeHHs U HEepaBeHCTBay, «Hauama maremarndeckoro aHammsza», « MHOXECTBA M JIOTHKA».
Bce ocHoBHEBIE COACPIKATCIIBHO-MCTOANUIYCCKUEC JIMHUU HU3YYalOTCA Ha MPOTSKCHHUH ABYX JICT
06y‘-ICHI/I$I B CTapI_Heﬁ IIKOJIC, CCTCCTBCHHO AOMOJIHAA APYT Apyra U MOCTCICHHO HACBIIAsACh
HOBBIMH TCMAaMH U pa3JicjiaMu. I[aHHBIﬁ KYpC ABJIACTCA HHTCTPATUBHBIM, ITIOCKOJIBKY 06’beI[I/IH$ICT
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B cebe cojepKaHue HECKOJbKHX MaTeMaTHYeCKUX IUCLUIUIMH: anredpa, TPUTOHOMETPHS,
MaTEeMaTUYeCKUM aHaJIU3, TEOpUsl MHOXKECTB U Ap. [Io Mepe Toro kak ydamuecs OBIaJeBalOT BCE
Oosee MMPOKUM MATEeMaTHYECKUM almapaToM, y HHUX TIOCIEAOBAaTeNIbHO (OPMHUpYETCS U
COBEPUICHCTBYETCSI YMEHHE CTPOUTh MaTEMAaTUYECKYI0 MOJIEIb PEAIbHOM CUTyalluu, IPUMEHATh
3HaHUs, MOIy4YEeHHbIE B Kypce «Anrebpa ¥ Hauyala MaTeMaTUYECKOIO aHaJu3ay», JUIsl pPelIeHus
CaMOCTOSITENIbHO C(POPMYJIMPOBAaHHONW MaTeMaTHYECKOH 3afaud, a 3aTeM HHTEPIPETHPOBATH
IIOJIyYEHHBIN pe3yJIbTar.

CopneprxaTenpHO-MeTOANYECKast TMHUA «HuCla ¥ BBIYUCIICHU» 3aBepIlacT (OpMUPOBaHUE
HaBBIKOB HCIOJIb30BAHUS JEHCTBUTENIBHBIX YHMCEN, KOTOPOE ObLJIO HAYaTO B OCHOBHOM 1IKoJie. B
cTapuieil mKoje oco0oe BHUMAaHHUE YJeNseTcss (POPMHPOBAHUIO MPOYHBIX BBIYUCIUTEIBHBIX
HaBBIKOB, BKIIIOYAIOIIMX B CeOs HMCIIOIB30BAaHHE PA3IMUYHBIX (OPM 3alUCH ACHCTBUTEIHHOTO
YHCJIa, YMEHHE PAlMOHAJIBHO BBIIIOJHATH JNEHCTBUS C HUMH, J€]aTh NPUKHUIKY, OLICHUBATH
pesyabTar. OOyyaromuecss NOJy4YaroT HaBbIKM HPUOIMOKEHHBIX BBIUMCICHHUH, BBITOJHEHUS
JeMCTBUH C YHMCIaMH, 3alMCAaHHBIMH B CTaHIAPTHOW (hopMe, MCIIOIb30BAaHMS MaTeMaTHYECKIX
KOHCTAaHT, OLICHUBAHUS YUCJIOBBIX BBIPAKEHUM.

JIluHus «YpaBHEHHMs M HEPAaBEHCTBa» PEaIM3yeTCsl Ha MPOTSHDKEHUM BCEro OoOydyeHHs B
CTapLIel WIKOJIe, IIOCKOJIBKY B KaXJIOM pasfeiie IporpaMMmbl INPEAYCMOTPEHO pELIEHUE
COOTBETCTBYIOIUX 337a4. OOyyaromuecs OBJIaIeBaIOT Pa3IMYHBIMUA METOIaMH PEIICHUS LETbIX,
palMOHATIbHBIX, UPPALIMOHATIBLHBIX, IOKA3aTENbHbIX, JJOTAPUPMUUECKUX U TPUTOHOMETPUUYECKUX
YPaBHEHHH, HEPABEHCTB U UX cucteM. [loydeHHbIE yMEHUS NCIIOIB3YIOTCS IIPU UCCIIEIOBAHUN
(GYHKUMH C TOMOIIBIO MPOM3BOJHON, PELIEHUH NPUKIAJAHBIX 3a7ad U 3a7a4 Ha HaxOXJEHHUe
HanOOJBIINX W HAMMEHBINNX 3HaUeHWH (yHKuMU. JlaHHas comepKaTeibHast JIUHUS BKIIOYAET B
ce0s Takke (POpMUPOBAHHE YMEHHI BBITIOJIHITH pacu€Thl 10 (hopMysiam, Mpeodpa3oBaHus LETbIX,
paloOHaIbHBIX, UPPALMOHAIBHBIX U TPUTOHOMETPUYECKUX BBIPAXKECHHM, a TAK)KE BBIPAXKCHUH,
coJepXkalMxX cTeneHu M Jorapudmel. bmarogaps m3ydeHuro anreOpanyeckoro marepuana
IPOUCXOIUT JalibHENIIee Pa3BUTHE aITOPUTMUYECKOTO U aO0CTPAKTHOTO MBILIUICHUS y4alluxcs,
(bopMUpYIOTCS HaBBIKUM JEIYKTUBHBIX pacCyXJIeHuH, paboThl C CHUMBOJIBHBIMH (opMamy,
NpeJCTaBICHNUs 3aKOHOMEPHOCTEH M 3aBUCUMOCTEH B BUJE PAaBEHCTB U HepaBeHCTB. AireOpa
npeziaraer 3¢p(eKTUBHbIE HHCTPYMEHTHI JUIs PeLIeHUs MPAKTUYECKUX U €CTECTBEHHO-HAYUYHBIX
3a/1a4, HarJIAIHO JEMOHCTPUPYET CBOM BO3MOKHOCTH KAaK SI3bIKA HAYKH.

CopnepxarenpbHo-MeTonuueckass JUHUS «DyHKUIUMU U TpadUKU» TECHO MeperuieTaeTcs ¢
JPYTUMH JIMHUSMU KypCa, IOCKOJIBKY B KAKOM-TO CMBICIIE 3a1a€T IIOCIIEI0BATEIbHOCTD U3yYEHUS
Mmarepuaia. M3ydueHue cTeneHHOH, moka3aTeabHOM, Jorapu(MUIEeCKO U TPUTOHOMETPUYECKUX
GbyHKIUHI, UX CBOMCTB M rpadUKOB, UCIOJIb30BaHUE (PYHKIMHA JJIs pelIeHUs 3a1ad U3 JPYTux
y4eOHBIX MPEIMETOB U PEATLHOM KU3HU TECHO CBA3aHO KaK C MaTEMaTHUYECKUM aHaJIN30M, TaK U
C pelIeHrneM ypaBHeHUi U HepaBeHCTB. [Ipu aToM Gombiioe BHUMaHUE yenseTcs popMUpOBaHUIO
YMEHHUS BBIpaXaTb (opMyJjaMH 3aBUCHMOCTH MEXIY Pa3IMYHbIMU BEJIMUYMHAMM, MCCIEI0BATH
MOJTy4YeHHbIe (PYHKIIMH, CTPOUTH UX Tpaduku. MaTepuan 3Tol copepkaTeabHONW JTUHUH HalleJleH
Ha pa3BUTHE YMEHHH M HAaBBIKOB, MO3BOJIIFOIIUX BBIPA’KaTh 3aBUCUMOCTH MEX1y BEJIMYNHAMH B
pa3nu4yHOi (hopMe: aHANUTHUYECKOH, rpaduueckoi U ciioBecHO. Ero m3yuyenue crnocoOcTByeT
Pa3sBUTHIO AJITOPUTMUYECKOTO MBIIIICHHUS, CIIOCOOHOCTH K OOOOIIEHHI0 M KOHKPETH3alUH,
VCITOJIb30BAaHUIO aHAJIOTHH.

ConepxarenbHas nuHusA «Hadama maTeMaTHyeckoro aHajan3a» MO3BOJSET CYLIECTBEHHO
pacuIMpUTh Kpyr Kak MaTeMaTHYECKUX, TaK U MPUKIIAJHBIX 33/a4, TOCTYITHbIX 00ydYalouMes, y
KOTOPBIX MOSBIISIETCS BO3MOXKHOCTh UCCIIEIOBATh M CTPOUTH I'paduKu (QYyHKIHMA, OIPEAETATh UX
HauOoJIbIINE U HAUMEHBIINE 3HAUEHHs, BBIUUCIATE IUIOMEAAN (GUryp u o0bEMBI Tel, HAaXOAUTh
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CKOPOCTH M YCKOpeHHs TmporeccoB. JlaHHas conepKarenbHas JMHHAS OTKPBIBACT HOBBIC
BO3MOXHOCTH IOCTPOCHHA MATCMATUYCCKUX MOZ[GJ'IGI;'I PCATBbHBIX CPITyaI_IPIfI, HaXOXJACHUA
HaWJIy4qmero peucHusa B IPUKIAIHBIX, B TOM YHCJIC COHHUAJIBbHO-3KOHOMHNYCCKHX, 3alaqdax.
3HAKOMCTBO C OCHOBAaMHM MaTEMaTHYECKOTO aHaIN3a CIIOCOOCTBYET Pa3BUTHIO a0CTPAKTHOTO,
(OpMaNbHO-IOTHYECKOTO M KPEaTHBHOTO MBIIUICHUS, (JOPMUPOBAHUIO YMEHHUH pacro3HaBaTh
NPOSIBJIICHUS] 3aKOHOB MAaTeMaTHKH B Hayke, TEXHHKE M HCKyccTBe. OOydaromiyecs y3HAmOT O
BbIJAIOMIUXCA PE3YJIbTAaTax, MOJYUCHHBIX B XOAC Pa3BUTHUA MATCMATUKHU KaK HAYKH, U UX aBTOPaX.

ConepxxarenpHO-MeTOANYECKask JTMHUS «MHOXXECTBa U JIOTUKA» B OCHOBHOM IIOCBSIIIICHA
3JIEMEHTaM TEOPUU MHOXKECTB. TeOpeTHKO-MHOKECTBEHHBIC MTPECTABICHHS TPOHU3BIBAIOT BECH
KypC IIKOJBHON MaTeMaTHKH U MpeIaraloT Haubosiee YHUBEPCAIbHBIA A3BIK, 00BEIUHIIOMNI
BCC pa3aciibl MaTeMaTUKU U eé HpHJIO)KGHHﬁ, OHU CBA3BIBAIOT PA3HBIC MATCMATHYCCKUC
JMCUMIUIMHEL B eanHoe 1enoe. [1o3ToMy BakHO AaTh BO3MOKHOCTH IIKOJBHUKY HMOHHMATh
TEOPETHKO-MHOKECTBEHHBIH S3bIK COBPEMEHHOW MAaTeMaTUKW U HCHOJIb30BaTh €ro Ul
BBIPAXKCHUA CBOUX MBICIICH.

B kypce «AnreOpa n Havaia MaTeMAaTUYECKOTO aHAJIN3a» MPHCYTCTBYIOT TAK)KE OCHOBBI
MaTEeMaTHYeCKOr0 MOJEIMPOBAHUsS, KOTOPbIE NMPH3BaHbI CHOPMUPOBATH HABBIKH HMOCTPOCHHS
MoOJIeIel peasbHBIX CHTYyaluil, UCCIEOBAaHHUS ATUX MOJIEJIeH C IMOMOIIBIO armnapara anreopsl u
MAaTCMAaTUYCCKOro aHajin3da W HUHTCPIOPETAIHMU IOJTYYCHHBIX PE3YJILTATOB. Takue 3aJaHusA
BIUIETEHbl B KAXIBIA M3 Pa3[eJOB MNPOrpaMMbl, MOCKOJBKY BE€Ch MaTe€pUall Kypca LIUPOKO
UCTIONIB3YETCS TSl PEIiCHHs TPUKIAHBIX 3a1ad. [Ipu perieHnn peaabHbIX TPAaKTHUECKUX 33134
yyamgecss — pa3BUBAIOT  HAONIOAATENBHOCTh,  YMEHHE  HAaXOIWTh  3aKOHOMEPHOCTH,
abcTparupoBaTbCsi, HMCIOJNB30BATH AHAIOTHIO, 0000maTh M KOHKPETH3UPOBATH IMPOOIIEMY.
I[ei[TeJ’II)HOCTI) 110 CpOpMI/IpOBaHI/IIO HAaBBIKOB PCHICHHA IPUKIAIHBIX 3aJad OPraHu3ycTCsa B
npoliecce U3y4eHus BceX TeM Kypcea «Anredpa 1 Hauana MaTeMaTHYECKOT0 aHAJIN3ay.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE
B yueOHOM 1ulaHe Ha M3ydeHHe Kypca anreOpbl M Hadajl MaTeMaTHYeCKOro aHalu3a Ha

6a3oBoM ypoBHe oTBoAUTCA 3 4. B Hepento B 10 kimacce (102 4. B rox) u 3 4. B Henmenio B 11
kiacce (99 4. B rox), Bcero 3a jBa roga ooyuenus — 201 4.



2. COAEPXKXAHHUE YUYEBHOI'O KYPCA
10 KJIACC

Yuciia 1 BBIYMCICHUSA

Parnmonanbupie uncna. OOBIKHOBEHHBIE U JECSITUYHBIE APOOU, MPOLEHTHI, OECKOHEUHBIE
nepuonuveckue  apodu.  Apudmernueckue omepanud ¢ palMOHAIBHBIMU  YHCIAMH,
npeoOpa3oBaHusl YMCIOBBIX BblpakeHUH. IlpumeHeHue apoOell M NPOLIEHTOB A pPELICHUs
IIPUKJIAIHBIX 3a7a4 U3 Pa3IMYHbIX OTpaciIel 3HAaHUHU U pPeaJIbHOM JKU3HH.

JleiicTBuTenbHbIe YKcna. PalmoHanbHBICE M WppallMOHAIBHBIC YHcla. ApuMeTHuecKue
oTepaluu ¢ JACHCTBUTEIbHBIME yuciamMu. [IpuOmKkEHHbIe BBIYUCICHUS, TIPAaBUIIa OKPYTJICHHS,
IIPUKUKA U OLICHKA Pe3yJIbTaTa BEIYACICHUM.

Crenenp ¢ nenbiM nokazareneMm. CrannaptHas (Gopma 3amucu AeHCTBUTEIBHOIO YHUCIA.
Hcnonp3oBanue moaxofsmeil (GopMbl 3amucH  JICHCTBUTENBHBIX YHCEN I PEHICHUs
IIPAaKTUYECKMX 3a/1a4 U IPEJCTABICHUS JaHHBIX.

Apudmerndeckuil KOpeHb HaTypalbHOM creneHu. JleHcTBUs ¢ apudMeTHYecKUMU
KOPHSIMHM HaTypajbHOW CTEIICHH.

CuHyC, KOCUHYC M TaHT€HC YHMCIIOBOTO aprymMeHTa. ApKCHHYC, apKKOCHUHYC, apKTaHI'€HC
YHUCJIOBOT'O ApIyMEHTA.

YpaBHeHUs] 1 HEPABEHCTBA

ToxnecTBa U TOXKIECTBEHHbIE IPE0OpaA30BaHU.

[IpeoOpazoBaHre TPUTOHOMETPUUYECKUX BbIpakeHUH. OCHOBHBIE TPUTOHOMETPUUECKHE
(bopMyIIbI.

YpaBHeHuUE, KOpeHb ypaBHeHUS. HepaBeHCTBO, pellieHne HepaBeHCTBa. MeTo1 HHTEPBAJIOB.

Pemenue nenbIx U 1poOHO-pAllMOHAIBHBIX YPABHEHUI U HEPABEHCTB.

Pemenne nppaninOHAIBHBIX YPaBHEHHUI U HEPABEHCTB.

Pemienne TpuroHOMETpUYECKUX YPAaBHEHHM.

IIpuMeHeHre ypaBHEHMIM M HEPABEHCTB K PELICHUIO MAaTeMaTUYECKMX 3a1ad U 3aJ1ad U3
pa3InYHbIX 00J1acTe HAYKH U pealbHOM KHU3HH.

DyHKIUHN U TPaPUKH

®yHK1M, criocoOsl 3aganus GyHkiun. ['paduk pynkumuu. Bzaumuo oOpatHble QyHKIUH.

OO6nacTtp omnpeneneHuss 1 MHOXKecTBO 3HaueHui ¢pyHkuuu. Hynmu ¢ynkuuu. [IpomexyTku
3HAKOMOCTOSHCTBA. YETHBIC U HEUETHBIE (DYHKIIUH.

CrenenHas (QyHKIUsI ¢ HaTypajdbHBIM U IIeJBIM Moka3arenem. E€ cBoiicTBa W rpaduk.
CaoiicTBa u rpaduK KOpHs N-0i CTENEHH.

TpuroHomeTrpudeckas OKpPY>KHOCTb, OIpEAEICHUE TPUTOHOMETPHUUECKUX (PYHKLUH
YHCJIOBOI'O apryMEHTA.

Hayana mateMaTH4ecKkoro aHajaimsa

[TocnenoBarenbHOCTH,  CIOCOOBI  3ajaHHsl  IociefoBaTreabHOCTe.  MOHOTOHHBIE
IIOCJIEI0BATEILHOCTH.

Apudmernueckass U reoMeTpuueckas — mporpeccud. beckoHeyHo — yObIBaroIas
reoMerpuueckas nporpeccusi. Cymma 6eCKOHEUHO yOBIBAIOLIEH reOMETpPHUUECKON MPOTrPECCHU.
@dopMyra CIOXKHBIX IPOLEHTOB. Mcrnosp30BaHME MPOrpeccuu ISl PEIICHMs PEabHBIX 3a1ad
IIPUKJIAHOTO XapaKTepa.

MHuoxecTBa H JIOTHKA



MHokecTBO, onepanuu Haj MHOxecTBaMu. [{uarpammbl Diinepa—Benna. [Ipumenenne
TCOPCTUKO-MHOKCCTBCHHOT'O alrapara [Jis1 ONHMCaHHA PCAJIbHBIX MPOHCCCOB U HBJ]eHHI;'I, npu
pELICHUH 337124 U3 APYTHX YUEOHBIX TPEIMETOB.

Omnpenenenue, Teopema, CiaeICTBUE, 10Ka3aTEIbCTBO.

11 KUIIACC

Yucia ¥ BBIYHMCICHHUA

Hatypanbsble u nensie uncina. [Ipu3Haky 1e1MMOCTH LEIBbIX YACE.

Crenens ¢ pallMOHaILHBIM Moka3areneM. CBOWMCTBa CTETICHH.

Jlorapudm uncna. JlecaTuynable U HATypaldbHbIEC JOTapU(PMBbI.

YpaBHeHUsI 1 HEPABEHCTBA

[TpeoOpa3oBaHue BbIpaKEHUH, COAEPIKAIINX JIOTapU(PMBI.

[TpeoOpa3zoBaHne BbIpaKEHU, COEPIKALUX CTENIEHH C pallMOHAIbHBIM IIOKa3aTEJIEM.

[TprmMephl TPUTOHOMETPUUECKHUX HEPABEHCTB.

IToxazarenbHble ypaBHEHUS U HEPABEHCTBA.

Jlorapugmuueckue ypaBHEHUs U HEPAaBEHCTBA.

CucreMbl JTUHEHHBIX ypaBHEHHH. PelieHue npukiaaiHbIX 3alad C MOMOILIbIO CHUCTEMbI
JIMHEHHBIX YPABHEHUM.

CucreMbl 1 COBOKYITHOCTH pallMOHAIbHBIX YPABHEHUI U HEPABEHCTB.

IIpuMmeHeHrEe ypaBHEHUM, CUCTEM U HEPABEHCTB K PELICHUI0 MAaTeMATHUYECKUX 3aJad U
3a[a4 U3 Pa3UYHBIX 00JIaCTel HAYKU U pealbHOU JKHU3HU.

DyHKIUHN U IpaGUKH

Oynkuus. [lepuonnueckue  QyHkumu. IIpomMexyTkM  MOHOTOHHOCTH  (DYHKIIMH.
Maxkcumymbl 1 MUHUMYMbI (QyHKIuM. HamOosbliee m HauMeHbllee 3HaueHHE (yHKIUM Ha
IIPOMEKYTKE.

Tpuronomerpuueckue QyHKIMH, UX CBONCTBA U IPaQUKH.

[Toka3zarenbHas u norapudpmudeckas GyHKIMU, X CBOHCTBA U TpaUKH.

Hcnonb3oBanue rpadukoB GYHKIUHN 17151 pellieHHs ypaBHEHUH U JIMHEMHBIX CUCTEM.

Hcnonp3zoBanue rpadukoB (QyHKIUN 171 HCCIEIOBAHUS TPOLIECCOB M 3aBUCHUMOCTEH,
KOTOpBIE€ BO3HUKAIOT MPU PELICHUH 3a/1a4 U3 IPYTUX YUeOHBIX MPEIMETOB U peaIbHON KU3HU.

Havana maTeMaTH4eCcKOro aHaJImu3a

HenpepsbiBable pyHKIMU. MeTOA HHTEPBAIOB /JIs pEIlIeHUs] HEPABEHCTB.

[TpousBoanas ¢pynkiuu. ['eomerpuueckuit u GU3NYECKUN CMBICI TPOU3BOIHOM.

[TpousBoaHbIe 31eMEeHTapHBIX QYHKIUH. DOpMysbl HaX0XIEHUS MPOU3BOJHOM CYMMBI,
MPOM3BEACHUS M YACTHOTO (DYHKITHH.

[TpuMeHeHne MPOU3BOIHOM K UCCIEIOBAHUIO (PYHKIIMH HA MOHOTOHHOCTb U 9KCTPEMYMBI.
HaxoxneHnre HanbobIero 1 HaMMEHbIIEro 3Ha4eHns PyHKIUK Ha OTPE3Ke.

[IpuMeHeHre MPOU3BOMHOM Ml HAXOXACHUS HAWIY4IIero PEeHIeHHs B MPHUKIATIHBIX
3ajaydax, JAJs OnpeesieH|s] CKOPOCTH MpoIiecca, 3aJaHHOro (opMyII0i UiH rpauKoM.

[TepBooOpaznas. Tabnua nepBooOpa3HbIX.

WuTerpan, ero reomMeTpuyeckuid M (U3NYECKUil CMbICI. BbluncneHue HHTErpanga Imo
dbopmyne Hetorona—JleliOnua.



3. INTAHUPYEMBIE PE3YJIbTATbI

OcBoenne yuebHOro npeamera «MaTemarukay JOJDKHO 00eCredMBaTh JOCTHIKCHUE HA
ypOBHE cpenHero ooimiero o0pa3oBaHUsl CIEAYIOUIMX JUYHOCTHBIX, METalpeJIMETHBIX U
MPEeIMETHBIX 00Pa30BaTEIbHBIX PE3yIbTATOB:

JIMYHOCTHBIE PE3YJIBTATHI

JIMuHOCTHBIE pe3yNbTaThl OCBOEHHS Iporpammbl ydeOHOro mnpeamera «MaremaTuka»
XapaKTepU3yIOTCH:

['paxxiaHCcKOE BOCIIUTAHUE!

C(OPMHUPOBAHHOCTBIO TIPAXIAHCKOW IO3UIMM OOydaroumlerocs Kak akTHUBHOIO U
OTBETCTBEHHOT'0 YJICHa POCCUICKOro OOILIECTBa, MPEJICTABICHUEM O MaTEeMAaTUYECKUX OCHOBaX
(YHKIMOHUPOBAHUSI PA3MUYHBIX CTPYKTYp, SBICHHN, NPOIENYp TIPakJaHCKOro oO0IIecTBa
(BBIOOpBI, OMpOCHI M Ip.), YMEHHEM B3aMMOJEIHCTBOBATH C COLMAIbHBIMU HHCTUTYTaMH B
COOTBETCTBUM € UX (QYHKIMSIMU M Ha3HAYEHUEM.

[TaTproTHyeckoe BOCIUTaHUE:

c(OpMUPOBAHHOCTBIO POCCUNCKOMN IPa’kJaHCKON ACHTUYHOCTH, YBAXKEHUS K MPOILIJIOMY U
HACTOALIEMY POCCUHCKON MaTEMaTUKH, LICHHOCTHBIM OTHOLIEHUEM K JIOCTHXKEHUSM POCCUMCKHUX
MaTEMAaTUKOB M POCCUICKOM MAaTeMaTU4eCKOW IIKOJbI, K MCIOJIB30BAHUIO 3TUX JAOCTHIKCHUU B
JPYTUX HayKax, TEXHOJIOTUSX, Chepax IKOHOMHKH.

JlyXOBHO-HPABCTBEHHOI'O BOCIIUTAHHUS:

OCO3HAHHMEM JIyXOBHBIX IIEHHOCTEM pPOCCHIICKOr0 Hapoja; cHOpMUPOBAHHOCTHIO
HPABCTBEHHOI'O CO3HAHMsI, STUYECKOIO MOBEICHHUS, CBA3AHHOIO C NMPAKTUYECKUM IPUMEHEHUEM
JOCTHKEHUN HAayKH M JIEATEIBHOCTBIO YYEHOTO; OCO3HAHMEM JIMYHOTO BKJIaJa B IIOCTPOCHHE
YCTOMYHUBOTO OYIyIIEro.

DcTeTHYEeCKOe BOCIIUTAHUE:

ACTETUYECKUM  OTHOLIEHMEM K  MHpPY, BKJIKOYas OCTETUKY  MaTeMaTHYeCKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajay, pELIeHUH, pPacCyX AEeHUH; BOCIPUMMYHBOCTHIO K
MaTeMaTUYeCKUM acleKTaM pa3InYHbIX BUI0B UCKYCCTBA.

®u3nyecKoe BOCIIUTAHUE:

c(OPMHPOBAHHOCTBIO YMEHHs MpPHUMEHATh MaTeMaTH4YecKHe 3HaHUs B HHTEpecax
310pOBOTO U 0e30macHOro obpasa >KU3HH, OTBETCTBEHHOI'O OTHOIIEHUS K CBOEMY 3/I0POBBIO
(3mo0poBoe mHTaHME, cOaJaHCUPOBAHHBIM PEKUM 3aHATUH M OTAbIXA, PEryyspHas (uznyeckas
AKTUBHOCTH); (PU3MUECKOrO COBEPIICHCTBOBAHUS, MPU 3aHATUSAX CIIOPTUBHO-030POBUTEIHHON
JESATENBHOCTBIO.

TpynoBoe BocniuTaHue:

TOTOBHOCTBIO K TPYyZy, OCO3HAHUEM LEHHOCTU TPYIOJIOOUS; MHTEPECOM K Pa3IUYHBIM
chepam npohecCHOHATBHON JEesTeNbHOCTH, CBSI3aHHBIM C MAaTEMaTUKON U €€ MPUIIOKEHUSIMU,
YMEHHEM COBEpIlaTh OCO3HAHHBIN BBIOOp Oyylei mpodeccuu U peasn3oBbIBaTh COOCTBEHHBIE
KU3HEHHbIE IIJIaHbl; TOTOBHOCTBIO M CIIOCOOHOCTBIO K MaTeMaTHYecKOMYy OOpa30BaHMIO U
camM000pa30BaHuUI0 Ha MPOTSHKEHUH BCEH KU3HU; TOTOBHOCTHIO K aKTUBHOMY YYacCTHIO B PEIICHUN
MPAKTUYECKHX 3a7[a4 MaTeMaTH4eCKOil HalpaBiIeHHOCTH.

DKOJIOTUYECKOE BOCIIUTAHUE:

c(OPMHPOBAHHOCTHIO HKOJOTMYECKOW KYyJIbTYpbl, NMOHUMAHHEM BIMSHUS COIMAIBHO-
SKOHOMMYECKHX IIPOLIECCOB HA COCTOSHHUE NIPUPOJHOM M COLMAIBHOW CpPEIbl, OCO3HAHHEM
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NI00aTbHOTO  XapakTepa JKOJOTMYECKUX  MpoOJieM; OpUEeHTalue Ha  [pUMEHEHHE
MaTeMaTUYECKUX 3HAHUN JUIsl pelIeHMsl 3a7iad B 00JIaCTU OKPY’KalOUIe cpelpl, IIIaHUPOBAHUS
IIOCTYIIKOB Y OLICHKU UX BO3MOKHBIX IOCIEACTBUMN JUIsl OKPYKAIOIEH CPEIbI.

[{eHHOCTH HAyYHOI'O [TO3HAHMUSL:

c(OpMUPOBAHHOCTHIO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH M OOLIECTBEHHOW MPAKTHKH, TOHUMaHUEM MaTeMaTHYecKOW HayKu Kak chepsl
YEJIOBEUECKON JIEATEIbHOCTH, 3TAIOB €€ Pa3sBUTUA M 3HAYMMOCTH IS Pa3BUTHUA LIMBUIN3ALUMY;
OBJIQ/ICHUEM S13IKOM MAaTEMAaTUKHU U MATEMaTUUYECKOM KyJIbTYypOH KaK CpEJCTBOM ITI03HAHUS MUPA;
TOTOBHOCTBIO OCYHIECTBIISITh IPOEKTHYIO U UCCIIEA0BATENBCKYIO JESITEIIbHOCTh MHAUBUTYAIBHO
U B TpyIIIE.

METAINIPEJMETHBIE PE3YJIbTATBI

MertanpeamMeTHbIe pe3yIbTaThl OCBOCHHUS MTPOrPaMMBI YIeOHOTO TipeameTa « MaTeMaTHKa
XapaKTepU3yIOTCSl ~ OBIAJICHUEM  YHUBEPCAIBHBIMUA  HO3HABAMENbHbIMU  OeliCMBUIMU,
VHUBEPCANILHLIMU —~ KOMMYHUKAMUBHBIMU — OCliCEUAMY, — YHUBEPCANbHLIMU — pecyIsmUeHbIMU
oelicmeusmu.

1) Vhusepcanvhvle noznasamensmsle oeticmeust, obecnevusaiom Gopmuposanue 6a308bix
KOZHUMUBHBIX NPOYECCO8 00YHarowWuxcsa (0Cc8oeHue Memooo8 NO3HAHUSA OKPYHCAowe20 Mupd,
npuMeHeHUe 102UYeCKUX, UCCIe008ameNbCKUX onepayutl, ymeHutl pabomams ¢ ungopmayueti).

ba3oBble nornueckue NeUCTBUS:
® BBIIBISITh M XapaKTEPU30BaTh CYIICCTBEHHBIC MPHU3HAKA MAaTEMATUYECKUX OOBEKTOB,
MOHITHUM, OTHOIICHUH MEXIy TMOHATHSAMHU; (QOPMYIUPOBATH  ONPEACTCHUS  MOHSATHUM;
YCTaHABIIMBATh CYIIECTBEHHBIN NpPH3HAK KJIACCU(UKAIMKA, OCHOBAHUS I 000OIIeHUs W
CPaBHEHHUS, KPUTEPHUU TTPOBOJIUMOTO aHAIIN3A;

e  BOCIpPUHUMATH, (OPMYIHPOBATh U NPEOOPA3OBHIBATH CYXKICHUS: YyTBEpAUTEIbHbIE U
OTpHUIaTeNbHbIE, eANHUYHBIC, YACTHBIE U OOIINE; YCIOBHEIE,

®  BBIBIATH MaTeMaTHYECKHE 3aKOHOMEPHOCTH, B3aHMMOCBS3U U MPOTUBOpedHs B (hakTax,
JMaHHBIX, HAOMIONEHHWSIX U  YTBEPXKICHUSX; TMpeuiaraTb KPUTEPUU JUIS  BBIABICHUS
3aKOHOMEPHOCTEN U TPOTUBOPEYUIL;

e JeNaTh BBIBOJBI C HCIIOJIE30BAHMEM 3aKOHOB JIOTHKH, JEAYKTUBHBIX W WHIYKTHBHBIX
YMO3aKII0YeHH, YMO3aKIIFOUEHUH 110 aHAJIOTUH;

®  IPOBOJUTH CAMOCTOSTEIIFHO JTOKA3aTEIbCTBA MATEMATHICCKUX YTBEPKICHUH (TIPSIMBIE U OT
MPOTUBHOTO), BBICTpPAaWBaTh AapPTYMEHTAIUIO, TIPUBOAWTH TPUMEPbl W  KOHTPIPUMEPHI;
000CHOBBIBATh COOCTBEHHBIC CY)KICHHSI H BHIBOJIBI;

e  BBIOMpATH cIOcO0 perieHus yaeOHOM 3a1aun (CpaBHUBATh HECKOJIBKO BAPUAHTOB PEIICHUS,
BBIOMpaTh HaHOOJIee TIOIXOISIINN C Y4ETOM CaMOCTOSITEIILHO BBIJICIICHHBIX KPUTCPHEB).
bazoBblie uccnenoBarenbCcKue JeHCTBHS:

®  ICMOJB30BATh BOMPOCHI KAaK HCCIEIOBATENbCKUIT MHCTPYMEHT MO3HAHUS;, (HOPMYIHPOBATH
BONPOCHI, (UKCHPYIOIIME MPOTUBOpEUYne, MpobieMy, ycTaHaBIUBaTh HCKOMOE U JaHHOE,
dbopMUPOBATH THIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIINI0, MHEHHUE;

® TMPOBOJUTH CAMOCTOSTEIILHO  CIUTAHUPOBAHHBIM  3KCIEPHUMEHT, HCCIICJIOBAHHE  I10
YCTaHOBJICHUIO OCOOCHHOCTEW MaTeMaTHYeCKOTO OOBEKTa, SIBICHUS, IMPOIIECCa, BBISIBICHUIO
3aBHCHMOCTEH MEXIy 00bEeKTaMH, IBJICHHSIMH, TTPOIECCAMH;



®  CcaMOCTOATENbHO (hOpMyIHpOBaTH O0OOIIEHUS M BBIBOABI MO pe3yjibTaTaM IMPOBEIEHHOTO
HaOJII0/IeHUs], UCCIIeIOBAaHUs, OIICHUBATh JOCTOBEPHOCTh MOJYYEHHBIX PE3YyJIbTaTOB, BHIBOJOB U
000011IEHHI;

®  [IPOTHO3UPOBATH BO3MOKHOE Pa3BUTHUE MPOLIECCA, a TAKKE BBIABUIATH IIPEAIOI0KEHNUS O ET0
Pa3BUTHU B HOBBIX YCIOBHSIX.

Pabora ¢ uapopmarueit:

®  BBIABIATH AeULUTH UHPOPMAIUH, JAHHBIX, HEOOXOAUMBIX JJIi OTBETa Ha BOIPOC WU JJIS
pelleHus 3a1auH;

e BpIOMpaTh UHGOPMALMIO U3 HCTOYHUKOB  Ppa3IUYHBIX  THUIIOB, aHAJIM3UPOBATH,
CUCTEeMAaTU3UpPOBaTh U HMHTEPHPETUPOBATH MH(POPMALMIO PA3IMYHBIX BHJIOB U  (QOpM
MpeJICTaBICHHUS,

®  CTPYKTYpPHpOBaTh MH(OPMAIHIO, PEACTABIATH €€ B Pa3NUYHBIX (hOpMax, HIUTFOCTPHUPOBATH
rpaduyecKu;

®  OIICHWBATh HAAEKHOCTH MHPOPMAIIUH TT0 CAMOCTOSATEIBHO C(HOPMYITHUPOBAHHBIM KPUTEPHSIM.
2) Vuusepcanvivie KOMMYHUKAMUGHbBlE Oelicmeus, 00ecneyusaom CcoopmMuposaHHoCcmy
COYUANBHBIX HABLIKOB 00YYAIOUWUXCAL.

OO61ueHue:

e BOCIpPUHUMATh U (HOPMYIHPOBATH CYXKICHHS B COOTBETCTBUU C YCIOBHSIMH U LEISIMH
OOIIeHHs; SCHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO TOUKY 3PEHHUS B YCTHBIX U MHUCHhMEHHBIX
TEKCTax, 1aBaTh MOSICHEHUS 110 X0y PELICHUS 3a/1a4l, KOMMEHTUPOBATh MOJTYYEHHBIN pe3ybTarT;
e B Xxo0/€ OOCYXJEHHUs 3aJaBaThb BOIIPOCHI MO CYIIECTBY OOCYXIaeMOil TeMbl, MPOOJIEMBI,
pelmiaeMoil 3aaum, BBHICKA3bIBaTh WJCH, HAICJICHHbIE Ha MOWCK PEIICHUS; COMOCTaBJISATh CBOU
CYXKIEHHS C CYXJIEHUSIMHU JPYIMX YYacTHHUKOB JMajora, oOHapy»UBaTh pa3jivuue U CXOJCTBO
MO3UIHMI; B KOPpEKTHOU (opMe HOpMyIHpOBaTh pa3HOTIACHS, CBOM BO3PAKEHUS;

® [IPEACTABIATH PE3yJbTaThl PEIIECHUS 3aJaud, HSKCIEPUMEHTA, HCCIEAOBaHUS, IPOEKTa;
CaMOCTOSITENIbHO BBIOMPATh (hOpMaT BRICTYIUICHUS C YUETOM 3a]1a4 MPEe3eHTAIlUU 1 0COOCHHOCTEH
ayJIMTOPUH.

CoTpyaHHUECTBO:

® TIOHMMAaTh M HUCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHON W HHAMBUAYATBLHON pabOTHI MpHU
pelieHny y4eOHBIX 3a/ay; MPUHUMATh IIellb COBMECTHOM JEATEeIbHOCTH, IUIaHUPOBAThH
OpraHU3aIMI0 COBMECTHOM pPabOTHI, paclpeaessiTh BHIBI pabOT, TOTOBAPUBATHCS, OOCYXKIaTh
MIPOIIECC U PE3ybTaT pabOThI; 0000IIaTh MHEHUS HECKOJIBKUX JIFOICH;
® yYacTBOBaTh B TPYMNOBBIX (hopmax paboThl (0OCYKIeHHs, OOMEH MHEHHI, «MO3TOBBIE
HITYPMBD» ¥ UHBIE); BBIMIOJIHATH CBOIO YacTh paOOThI U KOOPAUHUPOBATH CBOU JEHCTBHS C APYTUMHU
YJleHaMH KOMaHIbI, OIICHMBATh KAaueCTBO CBOETO BKJIAJa B OOLIUN MPOIYKT MO KPHUTEPUSIM,
c(hopMyITHPOBAHHBIM YUYACTHUKAMHU B3aHMOICHCTBHS.

3) Vhusepcanvuvie pecynamuenvle Oeticmeus, 0b6ecneuudarom Gopmuposanue CMvlCIOB8bIX
VCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCHIU.
Camoopranu3zanus:

COCTaBJIATH IIJIaH, AITOPUTM PELISHUS 3a7a4H, BHIOUPATh CIIOCO0 PELICHUS C yUETOM UMEIOIINXCS
pECypcoB U COOCTBEHHBIX BO3MOYKHOCTEW, apryMEHTUpPOBaThb U KOPPEKTUPOBATh BapUAHTHI
peleHuii ¢ y4éToM HOBOM MH(OpMAIUH.

CaMOKOHTpOIIb:



®  BIIaJETh HABbIKAMU [MO3HABATEIbHON pedIeKCUN KaK OCO3HAHMSI COBEPIIAEMbIX JIEHCTBUN U
MBICITUTENIbHBIX MTPOIECCOB, UX PE3YJIbTATOB; BIIAJECTh CIIOCOOAMH CaMOIIPOBEPKHU, CAMOKOHTPOJIS
Ipolecca U pe3yJibTaTa pelleHHs] MaTeMaTH4eCKON 3a/1auH;

® [peABUAETb TPYJHOCTH, KOTOpPbIE MOTYT BO3HUKHYTb IIpU PEIIEHUU 3aJauyd, BHOCHUTH
KOPPEKTHBBI B JCATEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITENIBCTB, JAaHHBIX, HAMJCHHBIX OIMINOOK,
BBISIBJICHHBIX TPYIHOCTEH;

®  OLIEHMBATh COOTBETCTBHE Pe3yJibTaTa LIEJIN U yCIOBUSAM, OOBICHATH MPUUUHBI JOCTUKCHHUS
WIM HENOCTH)KEHUS pE3yJIbTaTOB JESITEIbHOCTH, HAaxXOIUTh OIIMOKY, JaBaTb OLEHKY
NpUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATbBI

OcBoenne yuebHOro Kypca «Aisredpa ¥ Hayalaa MaTeMaTHMYECKOr'O aHaliKM3a» Ha YPOBHE
cpenHero oouiero o0pa3oBaHUs TOJDKHO O0ECTIeunBaTh JOCTHIKEHUE CIIETYIOUIMX IPEIMETHBIX
00pa30BaTeNIbHbIX PE3YJIbTATOB:

10 KUIACC

Yuciia ¥ BbIYMCICHHSA

OnepupoBaTh MOHATHSMM: PalMOHAIBHOE M JEHCTBUTEIBHOE YHCIIO, OOBIKHOBEHHAs U
JecATUYHas ApOOb, IPOLIEHTHI.

BeinonuaTte apudmMeTrnueckue onepannu ¢ palioHaIbHBIMU U AEHCTBUTEIbHBIMU YHCIIAMHU.

BoimonHATe mpuOAMKEHHBIE BBIYMCICHUS, MCIONb3Yys IpaBuia OKPYIJIEHMsS, [enarh
NPUKUAKY U OLIEHKY pe3yJbTaTa BHIYMCICHUH.

OnepupoBaTh NOHATHAMM: CTENEHb C LEJBIM TOKa3aTeseM; cTaHaapTHas (opma 3anucu
JeMCTBUTENIBHOTO YKCIa, KOPEHb HAaTYpaJbHOW CTENEHH; UCIOJIb30BaTh MOAXOJAIIYI0 (opMy
3anyucy JEHCTBUTENBHBIX YHCEN JUIsl pEIIeHUs MPaKTUYECKUX 33]a4 U IPEJICTaBICHUS JaHHbBIX.

OnepupoBarh MOHATHSIMH: CUHYC, KOCUHYC U TAHT€HC MPOU3BOJIBHOTO YIJIa; HCIOJIB30BaTh
3aIMuCh MPOU3BOJIBHOTO yIjla yepe3 0OpaTHbIe TPUTOHOMETPUYECKUE (PYHKIIUH.

YpaBHeHHUs] M HEPABEHCTBA

OnepupoBaTh NOHATUSIMHU: TOXAECTBO, YPaBHEHUE, HEPABEHCTBO; 11€JI0€, PAllUOHAIBHOE,
UppalMOHATIbHOE YpaBHEHNE, HEPABEHCTBO; TPUTOHOMETPUUECKOE YPAaBHEHUE;

BeimonuATe  mpeoOpa3oBaHHMs ~— TPUTOHOMETPUYECKMX  BBIDOKEHMM W pemiaTth
TPUTOHOMETPUUECKHUE YPABHEHUS.

BoimonHATe npeoOpa3oBaHusl LENbIX, PallMOHAIBHBIX U UPPALMOHATIBHBIX BBIPAXKEHUH U
peliaTh OCHOBHBIE TUIIBI LIEbIX, PAIIMOHATIBHBIX U UPPALMOHATILHBIX YPAaBHEHUI U HEPABEHCTB.

[TpyuMeHsTh ypaBHEHMsI U HEPABEHCTBA JUISl PELICHUS MaTeMaTUYEeCKUX 3a/1ad U 3a4ad U3
pa3INYHBIX 00J1aCTe HAYKH U peaIbHON KHU3HH.

MonenvpoBaTh pealbHble CHTyallud Ha S3bIKE anreOpbl, COCTaBJISATh BBIPAKEHMUS,
YpaBHEHHs, HEPAaBEHCTBA IO YCIOBUIO 3a/layd, WCCIENOBaTh IOCTPOEHHBIE MOJIEIH C
UCIIOJIb30BaHUEM ammapaTa anreOphl.

DOyHKUUH U rpaduKu

OnepupoBaTh MOHATHAME: QYHKIIHS, CTTOCOOBI 3aaHus QYHKIIMH, 00JIACTh OTPEICTICHUS 1
MHO’KECTBO 3HaUeHUN QyHKIUY, rpa@uK GYHKIMH, B3aUMHO 0OpaTHbIE (YHKIIHH.

OnepupoBaTh NOHATHAMU: YETHOCTh U HEUYETHOCTD (PYHKUUH, HYJIH QYHKIIUH, IPOMEKYTKU

3HAKOIIOCTOSIHCTBA.
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Hcnonb3oBatk rpaduku QyHKIUN 1)1 pEIICHUs] ypaBHEHUH.

Crpouth U yuTaTh TpauKu JTUHEHHOW (YHKIMH, KBAJPAaTHUYHOW (DYHKIMH, CTETIEHHOMN
(YHKINU C LEBIM ITOKa3aTeNeM.

Hcnonb3oBate rpaduku GYHKUMN U1 UCCIIEAOBAHMS MPOLIECCOB U 3aBUCUMOCTEH MpH
peLIeHUH 3aJad U3 JAPYruX y4eOHbIX HPEIMETOB M peaJbHOW KM3HM; BbIpaXaTh (opMyIaMu
3aBUCUMOCTHU MEX]ly BETMYMHAMM.

Havana maTeMaTH4ecKOro aHajimu3a

OnepupoBaTh MOHATUSAMH: IOCIEI0BATEIbHOCTb, apuU(pMETHUYECKass M I'eOMETpHUYecKas
IPOrpeccuu.

OnepupoBaTh MOHATHAMU: OECKOHEYHO yOBIBaIOIIasi TeOMETpUYECKast MPOTrPECCHsi, CymMma
0eCcKOHEUHO yOBbIBaIOIIEH reOMETPUUYECKOM MPOTPECCHH.

3agaBaTh 0CIEI0BATEIBHOCTH PA3JIMYHBIMU CIIOCOOAMH.

Hcnonb30BaTh CBOWCTBA IOCIEIOBATEIBHOCTEH M MPOTPECCHl sl pelieHUs] pealbHbIX
3a/1a4 MPUKJIAJAHOTO XapaKTepa.

MHo:kecTBa U JIOTHKA

OnepupoBaTh MOHATUAMH: MHOKECTBO, OIEPALIMH HAJ MHOKECTBAMHU.

Hcnonb30BaTh TEOPETUKO-MHOKECTBEHHBIN annapaT Ui ONUCAHUS PEaJIbHBIX MPOLECCOB
U SIBJICHUH, IPY PEUICHNH 33/1a4 U3 JPYTUX YUYEOHBIX IPEAMETOB.

OnepupoBaTh NOHATUSAMU: OINIPEAEICHUE, TEOPEMA, CIEACTBUE, JOKA3ATEIbCTBO.

11 KUIIACC

Yuciia 1 BLIYUCICHUSA

OnepupoBaTb MNOHATHSMM: HATypaJbHOE, LEJIOE YHUCIO; MCIONb30BaTh IPU3HAKU
JEIUMOCTH LIEIIBIX YUCE, PA3JIOKEHUE YHUCIIAa HA IIPOCTHIE MHOKUTEIIN Ul PELICHUS 3a/1a4.

OnepupoBaTh MOHATHEM: CTEIIEHD C PAllMOHAILHBIM [TOKA3aTEJIEM.

OnepupoBaTh NOHATUAMHU: JIOTapupM ducia, JECATUUHbIE U HATypaJbHbIE JIOTapU(PMBI.

YpaBHeHHUs] M HEPABEHCTBA

[TpuMeHsATh CBOMCTBa CTeNeHW JJsl MNpeoOpa3oBaHMs BBIPAXKEHUH; ONEpPHPOBATH
MOHATUSMH: ITOKA3aTEIBHOE YPABHEHUE U HEPABEHCTBO; PEIIATh OCHOBHBIE TUIIBI TIOKA3aTEIbHBIX
YpaBHEHUH 1 HEPABEHCTB.

BeimonHATe npeoOpa3oBaHUs BBIPAKEHHWM, COJAEpXKALIMX JOrapu(Mbl; ONEpUPOBATH
HNOHATUSAMH: JIOTapU(MHUUECKOE YPaBHEHHE U HEPABEHCTBO; pellaTb OCHOBHBIE THIIBI
Jorapu(pMHUECKUX YpaBHEHUH U HEPABEHCTB.

HaxonuTtek penieHust npoCTEUIINX TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh MOHATUSAMU: CUCTEMA JIMHENHBIX YPAaBHEHUHN U €€ pEIICHUE; UCII0JIb30BATh
CUCTEMY JIMHEWHBIX YPaBHEHUH AJIS PEIIEHUS PAKTUYECKUX 3a/1a4.

HaxonuTte pemennst mpocTeNIMnX CUCTEM U COBOKYITHOCTEN pallMOHAIBHBIX YPABHEHUN U
HEPaBEHCTB.

MogenupoBaTh peajbHble CHUTYalldd Ha S3bIKE aireOpbl, COCTABIATH BBIPAXKECHHUS,
YPaBHEHUs, HEPABEHCTBA U CUCTEMBI 110 YCIOBUIO 3aa4M, UCCIIEI0BATh IIOCTPOCHHBIE MOJIEIH C
HCIIOJIb30BAaHUEM arrapaTa ajareopsl.

DyHKIUHN U TPaQUKH

OnepupoBaTh MNOHATUSMH: MEpUOAMYECKas (QYHKLIHUSA, TMPOMEKYTKH MOHOTOHHOCTH
(GYHKIMHU, TOYKH SKCTpeMyMa (YHKIMM, HauOOJbIllee M HAaUMEHbIee 3Ha4eHUs (DYHKIMM Ha
IPOMEXKYTKE; UCIOIb30BATh UX JJIsl UCCIIEOBAaHUS (DYHKIUH, 3aJaHHOH rpauKoM.
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OnepupoBaTh  TOHATHAMHU:  TpaduWKd  TOKa3aTeNbHOW,  JIOTapU(PMUYECKOH |
TPUTOHOMETPHUYECKUX (PYHKIHI; n300pakaTh UX HA KOOPIAUHATHOM IIOCKOCTH U HMCIOJIB30BATh
JUIsl pEIIEHUs] YpaBHEHUN U HEPABEHCTB.

N300paxaTh Ha KOOPAMHATHOM TIJIOCKOCTH TpaduKH JMHEHHBIX YpaBHEHUN W
MCIIOJIB30BATh UX JIJIS PEIICHHS CUCTEMbI JUHEHHBIX YPABHEHU.

Hcnonb3oBate Tpapuku (QyHKUMH A7 HCCIEIOBAHUS MPOIECCOB M 3aBHCUMOCTEH W3
JIPYTUX y4eOHBIX AUCHIUIUINH.

Hayana maTreMaTH4ecKkoro aHajaimsa

OnepupoBaTh MOHATHAMHU: HETIpepbIBHAS (PYHKIIMS; IPOU3BOIHAS (PYHKIIMH; UCIIOJIb30BATh
reOMETPUYECKUH 1 (PU3MYECKHI CMBICI TPOU3BOIHON I peLIeHUs 3a1ay.

HaxoauTe npom3BOAHBIE 3JEMEHTApHBIX (DYHKIMHA, BBIYUCIATH MPOU3BOIHBIE CYMMBI,
MIPOU3BEICHUS, YACTHOTO (PYHKIIHIA.

Hcnonp30BaTh MPOU3BOJHYIO Il HUCCleqoBaHUS (QYHKIMM Ha MOHOTOHHOCTb U
AKCTPEMYMBI, IPUMEHSITH PE3YIIbTATHI UCCIIEAOBAHMS K IOCTPOCHUIO TPa(UKOB.

Hcnonp30BaTh NPOU3BOAHYIO JUISI HAXOXKJIEHUS HAWIYYILEro pelIeHUs B MPHUKIAIHBIX, B
TOM YHCJIE€ COIIMAIbHO-3KOHOMUYECKHUX, 3aa4ax.

OnepupoBaTh MOHATUSMHU: MEPBOOOpa3Has W UHTErpall; MOHUMATh T€OMETPHUUECKUH U
(bu3nyecKuil CMbICI UHTETpaa.

Haxonute mepBooOpa3Hble dJeMEHTAapHBIX (DYHKIUI, BEIYUCIATH MHTETPANI 10 (hopMyiie
Herorona—Jleliouuma.

Pemarp npukinagHbie 3a1a4, B TOM YKCJIE COLUAIbHO-3KOHOMHUYECKOTO U (PU3UYECKOTrO
Xapakrepa, CpeIcTBaMU MaTEMaTHUECKOI0 aHaIn3a.

12



4. TEMATHYECKOE INIAHUPOBAHHUE

10 KJIACC
Koan4yecTBO 4acoB
Ne DJIeKTpPOHHbIe (LM (PpOBbIE)
HanmeHnoBaHue pa3/1e/ioB U TeM MPOrpaMMbl KoHTpobHbIe
n/n Bceero o0pa3oBaTe/ibHbIE PeCYpPChI
padoThI
1 MHoecTBa palMOHAJIBHBIX U JEHCTBUTEIbHBIX 97 1 https://resh.edu.ru/
yycell. PanioHanbHble ypaBHEHHs U HEPABEHCTBA
5 Oyuknun 1 rpadukn. CTeneHb C MebIM 12 https://resh.edu.ru/
roKa3aTeyiemMm
3 ®opmysl Tpuronomerpun. Tpuronomerpuyeckue 28 1 httos://resh.edu.ru/
ypaBHEHUS
4 Apudmerndeckuil KOpeHb N—0if CTeNeHu. 19 1 https://resh.edu.ru/
HppauroHanbHble ypaBHEHHS 1 HEPABEHCTBA
[MocnenoBaTenbHOCTH U POTPECCUU 8 https://resh.edu.ru/
6 [ToBTOpeHue, 0000IICHHE, CHCTEMATH3AIUS 3HAHUI 8 1 https://resh.edu.ru/
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 4



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

11 KJIACC

KoanuecTBo 4acoB

Ne HaumeHoBaHue pa3iesioB M TeM duekTpoHHbIe (LM (pPOBbHIE)
KoHTpoJbHbIe
n/n MporpamMmblI Bcero oOpa3oBaTe/IbHbIE PeCcypChI
padoTsI
CTeneHb ¢ palnOHATBHBIM ITOKA3aTeIIeM.
1 [MokazarenpHas ¢pynkuus. [lokazaTenbHbie 12 1 https://resh.edu.ru/
ypaBHEHUS U HEPABCHCTBA
Jlorapudmuueckas GyHKIUS.
2 Jlorapupmuyeckue ypaBHEHHUS U 12 https://resh.edu.ru/
HEPaBEHCTBA
TpuronomeTpudeckue QYHKIUH U UX
3 rpaduku. TpUrOHOMETPHUYCCKHUE 9 1 https://resh.edu.ru/
HEPaBEHCTBA
4 [TpousBoaHas. [IpuMeHeHUE TPOU3BOIHOM 24 1 https://resh.edu.ru/
5 WuTerpai u ero npuMeHeHHsI 9 https://resh.edu.ru/
6 Cucrembl ypaBHEHUH 12 1 https://resh.edu.ru/
7 HarypanpHble 1 11es1p1e 9ncia 6 https://resh.edu.ru/
8 HOBTOPGHI/IG, 0000111eHHe, CHCTEMATH3AIIUS 15 5 https://resh.edu.ru/
3HAHMH
OBIIEE KOJIMYECTBO YACOB I1O ITPOTPAMME 99 6
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https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

YYEBHO-METOANYECKOE OBECIIEYHEHUE OBPA30BATEJIBHOI'O TPOLECCA

OBSIBATEJIBHBIE YYEBHBIE MATEPUAJIBI IJ151 YYEHUKA
» MaremaTuka: anredpa ¥ Hauaima MaTeMaTHYeCKOT0 aHAIN3a, TeoMeTpust. Anredpa u Hadana
MaremaTuudeckoro ananusa, 10-11 xmaccel/ Anmumos 1LA., Komsirun FO.M., TkaueBa M.B. u

npyrue, AkunonepHoe oomectBo «M3marensctBo «IIpocBemenne»

HUPDPPOBBIE OBPA30OBATEJIBHBIE PECYPCbI U PECYPCbBI CETU UHTEPHET

https://resh.edu.ru/
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[TPUJIOXEHVE 1

K PABOYEN [TPOTPAMME
YYEBHOI'O ITPEJIMETA
«AJITEBPA»

[IOYPOYHOE IVIAHUPOBAHUE
[IPOI PAMMBI YYEBHOI'O
[TIPEJIMETA «AJITEBPA»

10 KJTIACC
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10 KJIACC

KoaunuecTBO 4acoB

ara DJIeKTPOHHBIE HH(PPOBbIE
Nenn/m | Tema ypoka A P HHpp
U3y4YeHusl o0pa3oBaTe/IbHbIE PeCypChI
Bcero KP
MHO€ECTBO, OIIEpALIMU HAJl MHOYKECTBAMH. J{uarpaMMel
1 . patt 8 Jluarp 1 01.09.2023 https://resh.edu.ru/
Diinepa—Benna
Parmonansuble yucina. OOBIKHOBEHHEIE U JECATHYHBIE IPOOH,
2 1 a AP 1 05.09.2023 https://resh.edu.ru/
MPOIICHTHI, OECKOHEUHBIE TIEPUOTHUCCKUE TPOOH
ApudMeTHIECKHE OIIEPALIMH C PAI[HOHATLHBIMU YHCIaMH,
3 pu¢ PAIlil © paniond 1 06.09.2023 https://resh.edu.ru/
IPeoOpa30BaHUS YUCIIOBBIX BhIPAKCHHIMA
ITpuMenenne aApoOeil U MPOLIEHTOB IS PEIICHUSA TPUKIIATHBIX
4 p AP p uv a . p vp a 1 08.09.2023 https://resh.edu.ru/
3a71a4u U3 Pa3IMYHBIX OTPACIICH 3HAHUI U PealIbHOW KHU3HH
I[Tpumenenne apo0Oeii 1 TPOIEHTOB JUIA PEIICHUS TIPUKIATHBIX
5 P P POTICHITOR JTE P IpHiCIad 1 12.09.2023 https:/resh.edu.ru/
3aJ1a4y U3 Pa3IHYHBIX OTpaciieil 3HAHUH U peaibHON JKU3HU
ITpumenenne apo0Oeii 1 TPOIEHTOB JUISA PEIICHUS TIPUKIATHBIX
6 P AP P Hv s N P up s 1 13.09.2023 https://resh.edu.ru/
3a]a4y U3 Pa3IHYHBIX OTpaciieil 3HAHUH U peaibHOMN JKU3HU
EeHCTBUTENBHBIE YKCcia. PalinoHaIbHBIE U UPPALIMOHATLHBIE
7 A & ppatt 1 15.09.2023 https://resh.edu.ru/
qypcia
elCTBUTENBHBIE YUcia. PaliMoHanbHBIE U UPPALIMOHAIBHBIE
8 A & ppatl 1 19.09.2023 https://resh.edu.ru/
qypcia
CUCTBUTENBHBIE YMCIA. PallMOHAIBHBIE U UPPALMOHAIBHBIE
9 A 1 ppall 1 20.09.2023 https://resh.edu.ru/
qpcia
10 Apudmerndeckre onepanuu ¢ AeHCTBUTEIbHBIMU YUCIAMU 1 22.09.2023 https://resh.edu.ru/
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https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

26.09.2023

11 ApupmeTndeckue ornepanun ¢ IeHCTBUTEIBHBIMU YHCIaMU https://resh.edu.ru/
12 Apudmerndeckue oneparyu ¢ JeHCTBUTEIbHBIMHI YHCITAMH 27.03.2023 https://resh.edu.ru/
13 ApupmeTndeckue ornepanun ¢ IeHCTBUTEIBHBIMU YHCIaMU 29.09.2023 https://resh.edu.ru/
1 [MpubnrKEHHBIC BBIYUCIICHHUS, npilBI/ma OKPYTIICHUSI, TPUKHIKA 03.10.2023 https:/resh.edu.ru/
Y OLICHKA PE3yJIbTAaTa BHIYMCIICHUI
15 [TpuOnKEHHBIC BBIYUCIICHHS, Hp?BI/IHa OKPYTJICHHSI, IPUKHIKA 04.10.2023 https://resh.edu.ru/
U OIICHKA PE3yJIbTaTa BHIYMCIICHHIA
16 ToxaecTBa U TOXKIECCTBEHHBIE IPEOOPa30OBaHuUs 06.10.2023 https://resh.edu.ru/
17 ToxaecTBa U TOXKIACCTBEHHBIC PEOOPA30BAHHS 17.10.2023 https://resh.edu.ru/
18 VYpaBHEHHUE, KOPEHb YpaBHEHHS 18.10.2023 https://resh.edu.ru/
19 VYpaBHEHHUE, KOPEHb YPaBHEHHS 20.10.2023 https://resh.edu.ru/
20 VYpaBHEHUE, KOPSHb YpaBHEHHS 24.10.2023 https://resh.edu.ru/
21 HepaBeHcTBO, penieHne HepaBeHCTBA 25.10.2023 https://resh.edu.ru/
22 Mero MHTEpBAJIOB 27.10.2023 https://resh.edu.ru/
23 Mero MHTEPBAJIOB 31.10.2023 https://resh.edu.ru/
o4 Pemienue 1esbIx U IpoOHO-PAIMOHATIBHBIX YPABHEHUI 1 01.11.2073 https://resh.edu.ru/
HEPaBEHCTB
o5 Pemienue 1esbIx U IpoOHO-PAlMOHATIBHBIX YPABHEHUI 1 03.11.2023 https://resh.edu.ru/

HCPAaBCHCTB
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https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

Penrenue nenpix U IpoOHO-pAIMOHAIBHBIX YPAaBHEHUH 1

26 07.11.2023 https://resh.edu.ru/
HEPaBEHCTB
KonTponbHas pabota mo Teme "MHOXKeCTBa pAIlMOHATBHBIX U

27 JCUCTBUTENILHBIX YMCell. PalimoHa IbHbIC YPaBHEHHUS U 08.11.2023 https://resh.edu.ru/
HEpPaBEHCTB"
@Oyukius, cnocoOsl 3aganus GyHkH. B3anMHo oOpaTHbIE

28 10.11.2023 https://resh.edu.ru/
byHKIIUN
I'paduk ynkuuu. O61aCcTh ONpeeIeHHs] U MHOKECTBO

29 3HayeHud pynkunu. Hymu pynkuuu. [IpomexyTku 14.11.2023 https://resh.edu.ru/
3HAKOIIOCTOSIHCTBA

30 YérHbie 1 HeUETHBIC (PYHKIIUU 15.11.2023 https://resh.edu.ru/

31 YérHbie 1 HeUETHBIC (PYHKIIUU 17.11.2023 https://resh.edu.ru/
Crenens ¢ nensiM nmokasareneMm. CtangaptHas popMma 3anucu

32 erietth ¢ I AaprHas op 28112023 | hitps:/iresh.edu.ru/
JCHCTBUTEIILHOTO YHCIIa

33 CrernieHb ¢ 1eabiM mokasaresiem. CtangapTHas GopMma 3armucu 29.11.2023 https://resh.edu.ru/

34 CrenieHb ¢ meabiM mokasaresem. CtanaaptHas GopMma 3amucu 01.12.2023 https://resh.edu.ru/

35 Crenens ¢ nenbiM nokaszaresneM. CtangaptHast popma 3amnucu 05.12.2023 https://resh.edu.ru/
Hcnonws3oBanne moaxoasiieit opMbl 3aliCH 1eHCTBUTEIIBHBIX

36 YKCeN IS PENICHUs PAaKTHYECKHUX 3a/1a9 U TPEACTaBICHUS 06.12.2023 https://resh.edu.ru/
JTAHHBIX
CrenenHas (yHKIUA C HATYpaJbHBIM M LIEJIBbIM MOKa3zaTeneM. Eé

37 y Pyl P t 08.12.2023 https://resh.edu.ru/
CBOICTBa U rpaduK
CreneHHas (yHKIIUS C HATYPaJIbHBIM H LIEJIBIM MoKa3aTeneM. Eé

38 Py b i 12.12.2023 https://resh.edu.ru/

CBOWCTBA U TpaduK
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https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

Crenennast GyHKIHUS C HATYpaJbHBIM H LIEJIBIM MoKa3aTenem. Eé

39 y 13.12.2023 https://resh.edu.ru/
cBoiicTBa M rpaduk
40 ApupmeTnieckuii KOpeHb HATyPaIbHON CTEIICHU 15.12.2023 https://resh.edu.ru/
41 ApupmeTnieckuii KOpeHb HATyPAIbHON CTEIICHU 19.12.2023 https://resh.edu.ru/
42 ApudmeTrndeckuii KOpEHb HATYPaIbHON CTEIICHH 20.12.2023 https://resh.edu.ru/
43 Apudmerndeckuii KOpeHb HATYPaIbHON CTEIICHH 22.12.2023 https://resh.edu.ru/
44 ApudmMeTniecKuii KOpeHb HATypaIbHON CTCIICHH 26.12.2023 https://resh.edu.ru/
45 CBoiicTBa apu(hMETHUECKOTO KOPHS HATYpaJIbHOMN CTEIICHH 27.12.2023 https://resh.edu.ru/
46 CBoiicTBa apu()METHUECKOTO KOPHS HATypaIbHOM CTCTICHN 29.12.2023 https://resh.edu.ru/
47 CBoiicTBa apu(hMETHUECKOTO KOPHS HATYPaJIbHOM CTETICHH 09.01.2024 https://resh.edu.ru/
48 CoiicTBa apu(pMETHIECKOTO KOPHS HATypaIbHOM CTETIEHH 10.01.2024 https://resh.edu.ru/
49 JleficTBus ¢ apu(METUICCKUMH KOPHSIMU N—OH CTETIEHH 12.01.2024 https://resh.edu.ru/
50 JelicTBus ¢ apuMEeTHUECKUMHU KOPHSIMU N—Oif CTeTeHn 16.01.2024 https://resh.edu.ru/
51 JleticTBus ¢ apuMETHICCKUMH KOPHSIMU N—OH CTETIEHH 17.01.2024 https://resh.edu.ru/
52 JleticTBus ¢ apu(METHICCKUMH KOPHSIMU N—OH CTETEHH 19.01.2024 https://resh.edu.ru/
53 JlelicTBus ¢ apuMEeTHUECKUMHU KOPHSIMU N—Oi CTeTeHn 23.01.2024 https://resh.edu.ru/
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https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

24.01.2024

54 Perrenue uppaiimoHaibHBIX YPaBHEHUH 1 HEPABEHCTB https://resh.edu.ru/
55 Perrenne uppaloHaibHbIX YPaBHEHUH M HEPABEHCTB 26.01.2024 https://resh.edu.ru/
56 Pemennie uppannoHalbHBIX YpaBHEHUH 1 HEPABEHCTB 30.01.2024 https://resh.edu.ru/
57 Pelenne uppaiioHa bHBIX YPaBHCHUI U HEPABEHCTB 31.01.2024 https://resh.edu.ru/
58 Pelierre upparioHaIbHbIX YPABHEHUI U HEPABEHCTB 02.02.2024 https://resh.edu.ru/
59 CBoiicTBa u rpaduk KOpHs N-0if CTENEHN 06.02.2024 https://resh.edu.ru/
60 CBoiicTBa U rpaduk KOpHS N-0if CTETICHU 07.02.2024 https://resh.edu.ru/
61 CBoiicTBa U rpaduk KOpHS N-0if CTETICHN 03.02.2024 https://resh.edu.ru/
62 CBoiicTBa U rpaduk KOpHS N-0¥f CTEMeHN 13.02.2024 https://resh.edu.ru/
63 KonrtponsHas padora no teme "Apudmerndeckuii KopeHb N—oi 14.02.2024 https://resh.edu.ru/
creneHu. MppanuoHanbHble YpaBHEHUS U HEpaBeHCTBA"
64 CuHyc, KOCHHYC ¥ TaHT€HC YUCIIOBOIO apryMeHTa 16.02.2024 https://resh.edu.ru/
65 CuHyc, KOCHHYC ¥ TaHT€HC YUCIIOBOI'O apryMeHTa 27.02.2024 https://resh.edu.ru/
66 ApKCHHYC, apKKOCHHYC ¥ apKTaHTC€HC YMCI0OBOTO apryMeHTa 28.02.2024 https://resh.edu.ru/
67 APKCHHYC, apKKOCHHYC ¥ apKTAaHTe€HC YHCIOBOTO apryMeHTa 01.03.2024 https://resh.edu.ru/
68 TpuroHomMeTpruecKas OKPYKHOCTb, OMPEICIICHUE 05.03.2024 https://resh.edu.ru/

TPUTOHOMETPUUECKHUX (QYHKIMI YUCIOBOTO apryMeHTa
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https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

Tpuronomerpuyeckasi OKpy>KHOCTb, OIIPEJICIICHNE

09 TPUTOHOMETPHUYCCKUX (DYHKIIMI YMCIOBOIO apryMeHTa 06:03.2024 hitps://resh.edu.ru/
70 OCHOBHbBIC TPUTOHOMETPUIECKUE (POPMYITBI 12.03.2024 https://resh.edu.ru/
71 OCHOBHBIC TPUTOHOMETPUYECKUE (HOPMYJIBI 13.03.2024 https://resh.edu.ru/
72 OCHOBHbBIE TPUTOHOMETPUIECKHE (POPMYITBI 15.03.2024 https://resh.edu.ru/
73 OCHOBHbBIC TPUTOHOMETPUUECKUE (POPMYITBI 19.03.2024 https://resh.edu.ru/
74 OCHOBHBIC TPUTOHOMETPUIECKUE (POPMYITBI 20.03.2024 https://resh.edu.ru/
75 [Ipeobpa3oBaHne TPUTOHOMETPHUECKUX BBIPAKEHUI 22.03.2024 https://resh.edu.ru/
76 [TpeoOpa3oBaHne TPUTOHOMETPHUECKUX BhIPAKEHU I 26.03.2024 https://resh.edu.ru/
77 [TpeoOpa3oBaHue TPUTOHOMETPUIECKUX BBIPAKECHUI 27.03.2024 https://resh.edu.ru/
78 [TpeoOpa3oBaHue TPUTOHOMETPUIECKUX BBIPAKECHUI 29.03.2024 https://resh.edu.ru/
79 [TpeoOpa3oBaHne TPUTOHOMETPHUECKUX BhIpAKEHU I 02.04.2024 https://resh.edu.ru/
80 Perienue TpUroHOMETPHUUECKUX ypaBHEHUN 03.04.2024 https://resh.edu.ru/
81 Perirenne TPUrOHOMETPHUECKUX YPaBHCHHIM 05.04.2024 https://resh.edu.ru/
82 Perrenne TPUrOHOMETPHUECKUX YPaBHCHHIM 16.04.2024 https://resh.edu.ru/
83 Perienue TpUroHOMETPHUUECKUX YpaBHEHUN 17.04.2024 https://resh.edu.ru/
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https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

19.04.2024

84 PeleHre TpUrOHOMETPUYECKUX YPaBHEHUN https://resh.edu.ru/

85 Perirenne TPUrOHOMETPHUECKUX YPAaBHCHHIM 23.04.2024 https://resh.edu.ru/
KonTponbHas pabota mo Teme "D@opMyIIbl TPUHTOHOMETPHH.

86 P P ,,p YARLTP P 24.04.2024 https://resh.edu.ru/
TpuronomeTpuyuecke ypaBHESHHS
[ToceoBaTeIbHOCTH, CIIOCOOBI 33JaHMUS TTOCIICI0BATEIbHOCTEH.

87 8 8 A 26.04.2024 https://resh.edu.ru/
MOHOTOHHBIE MTOCIIEA0BATEIIBHOCTH
[TocemoBaTeIbHOCTH, CIIOCOOBI 33JaHMUs TOCIIEI0BATEIbHOCTEH.

88 8 8 A 30.04.2024 https://resh.edu.ru/
MOHOTOHHBIE MTOCIIEA0BATEIBHOCTH
Apudmerndeckasi 1 reOMETpHYECKasi IIPOTPECCUH.

89 Hcnonb30BaHre IPOrPECCUH JIJIS PEIICHHS PEaIbHBIX 3a/1a4 03.05.2024 https://resh.edu.ru/
MPUKJIaTHOTO XapakTepa
beckoneuHo yObIBaromas reomerpuieckas nporpeccus. Cymma

90 YORIBHIOMAT P " 1POTP Y 07.05.2024 https://resh.edu.ru/
0eCKOHEYHO yObIBaIOLIE reOMETPUUECKON IPOrpPecCuu
beckoneuHo yObIBaromas reomerpuieckas mporpeccus. Cymma

01 YORIBHIOMAT P " 1POTP Y 08.05.2024 https://resh.edu.ru/
0eCKOHEYHO yObIBaIOLIE reOMETPUUECKON IPOrpPeccCuu

92 dopmyia CIOKHBIX POLIEHTOB 10.05.2024 https://resh.edu.ru/

93 dopmyia CIOKHBIX IPOLIEHTOB 14.05.2024 https://resh.edu.ru/

94 dopmyiia CIIOKHBIX MPOIIEHTOB 15.05.2024 https://resh.edu.ru/
OO6o01enne, cucremaTu3anys 3HaHUH 3a Kypc anreOpbl 1 Haval

95 B B P P 17.05.2024 https://resh.edu.ru/
MaremMaTtudeckoro ananmsa 10 kimacca

96 HroroBass KOHTpOJIbHAs paboTa 21.05.2024 https://resh.edu.ru/
OO6o01enne, cucremMaTu3anys 3HaHUH 3a Kypc ainreOpbl 1 Haval

97 B B P P 22.05.2024 https://resh.edu.ru/

MaTeMaTuueckoro agaiausa 10 kiacca
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O06o00menne, cucTeMaTu3alus 3HaHUK 33 Kypc anreOphl U Havall

98 1 24.05.2024 https://resh.edu.ru/
MaTeMaTH4eckoro aHaimsa 10 kimacca

99 O06o0061IeHre, cucTeMaTUu3alus 3HaHUN 33 Kypce aiareOphl 1 Havyall 1 28.05.2024 https://resh.edu.ru/
MareMaTtuuyeckoro ananusa 10 kimacca

100 O06o0mmeHne, cucTeMaTu3alus 3HaHUK 3a Kypc anreOphl U Havall 1 29.05.2024 https://resh.edu.ru/
MareMaruuyeckoro ananuza 10 kiacca

101 O0o0mIeHre, CUCTEMAaTH3aIUs 3HAHUHN 33 KypC alreOphl U Havall 1 31.05.2024 https://resh.edu.ru/
MaTeMaTH4eckoro aHaimsa 10 kimacca

102 O06o0061IeHre, cucTeMaTu3anus 3HaHUN 33 Kypce aiareOpbl 1 Havdall 1 31.05.2024 https://resh.edu.ru/
MaTeMaTH4eckoro aHaimsa 10 kimacca

OBILIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102
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[TPUJIOXEHUE 2

K PABOYEN [TPOTPAMME
YYEBHOI'O ITPEJIMETA
«AJITEBPA»

OOH/bI
OLEHOYHBIX CPEJICTB

YUEBHOI'O I[TPEAMETA
«AJIT'EBPA»
10 KJIACC
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[Tacnopt

(oH1a OLIEHOYHBIX CPEACTB MO0 MaTeMaTHKe

10 kiacce
Ne | KonTposmmpyembie pa3jaeibl (TeMbl) HaumenoBanue EI'D
AUCHUTLIUHBI® OII€HOYHOI0 CPeACTBA
1 | bazoBbie 3HaHMs 110 MateMatuke B 9 kinacce. | CtapToBas KOHTPOJIbHAS
pabora
2 | MHOXecTBa pallMOHAJIbHBIX U Kontponbnas padoraNel mo | 17,18
NeCTBUTENBHBIX uncel. PaninonansHble TemMe
ypaBHEHUS U HEPABEHCTBA «MHoxecTBa
paIMOHATIBHBIX U
JEHCTBUTEILHBIX YHCEIL.
PanmonansHbIC ypaBHEHUS U
HEPaBEHCTBAY
3 | ApudmeTndeckuii KOpeHb N-i CTETICHH. KonTponbnas paboraNe2 mo | 16
WppatnmonanbHble ypaBHEHUS U HEPABEHCTBA | TeMe
«ApudmeTnyecKkuii KopeHb
N-ii cTeneHu.
Hppanunonaibusie
yYpaBHEHUS U HEPABCHCTBA»
4 | ®opmyIbl TPUTOHOMETPHUH. KonTponpHas padoraNe3 mo | 16,17
TpuronomeTpuyeckue ypaBHEHUS TemMe
«DopMyIbl TPUTOHOMETPUH.
Tpuronomerpuyeckue
ypaBHEHUS»
[ToBTopenue. O600menne. Cucrematuzanus. | [IlpomexxyTounas
5 KOHTpOJbHas paboTa
CrapToBas KOHTpOJbHas paboTa
Bapmuanr 1

1. Yrapocture Boipaxkerue ((X—Y)/X — (Y-X)ly) : (X+y)/xy.

2. Pemute cucteMy ypaBHEHUI
{x*+2y=-2,
{x+y=-1

3. Permure HepaBencTBo 3 + x < 8X — (3x + 7).

4. Yrpoctute Beipaxkerue (3 « (a*)?)/a®.
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5. Pemre cucreMy HEpaBEeHCTB
{x?-5x+6<0,
{2x-5<0.

6. B dhepmepckom xo3siicTBE 1I0J] rpeurxy ObLIO OTBEACHO JBa y4yacTka. C mepBoro
cobparnu 105 11 rpednxu, a coO BTOPOro, TUIOMIA/lb KOTOpOro Ha 3 ra 6osbie, coopanu 152
1. Haiiaure muomaap KaxI0ro yyactka, €Clid H3BECTHO, YTO YPOIXKaWHOCTh TPEUUXHU Ha
NepBOM y4dacTKke Obuta Ha 2 11 ¢ 1 ra OosbIie, 4eM Ha BTOPOM.

Bapuanrt 2

1. Yopocrure Beipakenue a/(a+c) ¢ ((a+c)/c + (a+c)/a).

2. Pemnre cucreMy ypaBHEHHUI
{y?+2x=2,
{x+y=1.

3. Pemnre HepaBeHcTBO 6X — 8 > 10X — (4 — X).
4. Yrpocture soipaxenne ((x )2« x%) / xL.

5. Pemmure cuctemy HepaBeHCTB
{x*-6x+8<0,
{3x-8>0.

6. 13 myHkTa A B MyHKT B, paccTosiHre MeXy KOTOPBIMH 45 KM, BbleXajl BEJIOCUIIEIUCT.
Yepes 30 MuH Bciie 32 HUM BbleXall BTOPOI BEIOCUIEINCT, KOTOPbII NMpUObLT B MyHKT B
Ha 15 MuH panblIe nepBoro. YeMy paBHa CKOPOCTb KaX/10T0 BEIOCUIIEANCTA, €CIIU
U3BECTHO, YTO CKOPOCTh NEPBOT0 Ha 3 KM/4 MEHbIIIE CKOPOCTH BTOPOro?

OTtBeThI:
Howmep 1 2 3 5 6
3aJaHus
1 BapuanT | X -y (0;-1), (2;-3) | [2,5;+x) |a'! [2; 2,5] 5u8ra
2 BapWaHT (@+c)/c |(1;0), (-1;2) (==; —0,8] X2 [22/3;6] | 121 15 kM/M
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Kpurepun oueHuBaHust

OTMmeTrKka «2» «3» «4» «5»
Kom-Bo 6amioB 0-2 3 4 5-6

Kontposnbnas padota Nel

1. Vmpocrture Beipaxenne:( 5a/(a+b ) — 3/(a-b)):6a/(a-b?)

2. Pemmre ypaBHEHHE 5/(x + 3) — 2x/(x — 3)= 36/(9-x?)
Pemure HepaBeHCTBO: a) (X + 2)(X - 3)/(X + 2) < 0; 6) (x> — 6X + 9)/(x? — 5X + 6) > 0.
4. * a) YnpocTuTe BbIpaKeHUE

w

( 1 1 ] n-8

2 2 Y ] '

n“+4n n“"+3n+2) n“+2n

0) HaiimuTe 3Ha4eHNE MTOIy4EHHOTO BRIPaKEHUS IpH N = 5.

Bapuanrt 1
1.Ympocrtute BelpaxxeHue

10a 5 4 3
—t - - "
a®-b b—-a a+b a+b

2.Pemmure ypaBHenue (2x + 7)/(x? + 2X) — (X — 1)/(x? + 6x + 8) =0

3.Pemmre HepaBeHCTBO: a) (X + 1)(X + 3)/(X —2) < 0; 6) (x% — 4X + 4)/(x* — x — 20) >
0.

4* a) YrpocTuTe BhIpa)keHUE

1 + 1 . n+2
n’-3n+2 n’-n) n®-2n

6) HaiiguTe 3HaueHne MOIy4EeHHOTO BBIpasKeHUs IpH N = 2.

Bapuanr 2
1. Vmpocrtute BelpaxkeHue

-4a 2 3 2
R & - i ‘
a-b a+b b-a a-b

2. Pemmre ypaBHenue (2x + 6)/(x%+ X) — (x — 3)/(x% + 3x + 2) = 0.
3. Pemmre HepasenctBo: a) (X + 1)(X — 1)/(X + 4) < 0; 6) (x> — 6X + 9)/(x? — 4x — 5) > 0.
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4. *a) YnpocTtuTe BhIpaXeHHE

1

( 1 ] n-3
n+n n?+3n+2) n®+2n

0) Haiinure 3Ha4YeHHE MOTYyYEHHOTO BhIpaskeHus mpu N = 0.

OTtBeTnhI:
Howmep 1 2 3 4
3a/1aHus
1 Bapuant | 1/3 -14 | a)(-o0; -3)U (-1; 2) a)2/n+2
0) (-0; -4)U [2]U (5+0) | 6) 1/2

2 Bapuant | 1/2 -12

a)(-0;-4) U (-1;1)

6)(-o0; -1)U [3]U (5+<0)

a) 2/(n-3)(n+1)
6) -2/3

Kpurepun onenuBanuns

OrMeTKa

«2»

«3»

«4»

«5»

Koi-Bo 0asuioB

0-2

5-6

«Apupmernueckuii kopeHs N-i crenenu. MppaiyonaibHble ypaBHEHUSI U HEPABEHCTBAY

1. ®ynxmums 3amasa Gopmymnoii f(x) = x8. Cpasuure:
3) f(3,4) u f(-3,4);

2) f(-1,8) u f(-3,5); 4) f(0,5) u f(-0,2).
2. HaiinuTe 3HaYeHNUE BBIPAKCHUS:

1) f(4,2) u f(1,8);

1) 5*V81 - 2 3\[-343] - 3V64; 2) [0,0016625]; 3) SV[5%2« 318]; 4) *N256 /3.

3. Pemmre ypaBHeHue:
Hx'=12; 3)%x=-5
2)x3=-64; 4)5x=10.

4. VYrpocTuTe BbIpaKE€HUE:

KonTponbnas padoraNe2 no teme

1) [a®]; 2) Vb8, ecau b > 0; 4) *V[(b — 2)*?], ecm b >2.
. OcBOGONTECH OT HPPAIHOHAIBHOCTH B 3HAMeHaTene apoon: 1) 1 /4256

Bapmuanr 1

1. ®ynxius 3anasa gopmysoii f(x) = x'8. Cpapuure:

) f5,6)uf(2,4);  3)f(4,5) u f(-4,5);
2) 1(-2,8) u f(-7,3); 4)f(0,3) u f(-0,8).
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Haitaure 3HaueHue BbIpaXeHUs:

1) 338 + 4 S\[=32] + *V625; 2) 3N[27 « 0,008]; 3) “V[212« 58]; 4) V432 /32.
Pemmre ypaBHeHue:

Hx°=6; 3)3x=2;

2)x*=16; 4)*Vx=-1.

Yipocture BelpakeHue:

1) 8[a%]; 2) 8Va®, ecma > 0; 4) “\[(a — 1)*], ecm a < 1.

OcBOGOUTECH OT HPPALMOHAIBHOCTH B 3HAMeHaTene apoou: 1) 1/°3V9; 2) 4/ 37

—33).

BapuanTt 2

6.

9.

dynxius 3anana Gopmyioii f(x) = x'8. Cpapnaure:
1) f(3,6) u f(1,8);  3) f(5.4) u f(-5,4);

2) f(-1,7) u f(-2,5); 4) £(0,9) u f(-0,2).

Hatinute 3HaueHne BBIPAXKEHUS:

1) 5*V16 - 2 3\[-216] - SV64; 2) “V[0,0081256]; 3) SV[312« 218]; 4) *N243 /3A3.

Pemute ypaBHeHue:

Hx'=10; 3)%\x=-3;

2)x3=-216; 4)x=1.

YipocTure BeIpaKeHue:

1) \[a"]; 2) Vab, ecim a > 0; 4) %[ (a — 2)*°], ecrm a >2.

10. OcBOGOANTECH OT MPPALMOHATBHOCTH B 3HAMeHaTese apoom: 1) 1/*V9

OTBeThBI:
Howmep 1 2 3 4 5
3alaHusA
1 BapuanT | > 1) 3 1) >V6 1) 5a N3/3
< 2)0,6 2)-2;2 |2)a
= 3) 200 3)8 3)1-a
< 4)6 4)-
2 BapWaHt | > 1) 20 1) V10 | 1)*Va “2/2
< 2) 1,2 2)-2;2 |2)-m
= 3)72 3)-6 3)a-2
> 4)3 4)-
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Kpurepun oueHuBaHust

OTMmeTKa «2» «3» «4» «5»
Koa-Bo Oamos 0-2 3 4 5

KonTtponsHas padboraNe3 no teme

«DOopMyJIBl TPUTOHOMETPUH. TPUTOHOMETPUUECKUE YPABHEHU S
JdemoBepcus

Ne 1. Haiinure 3nauenue Boipaxenus 4tg (—m/3) ctg (n/6) + 4cos (n/2) - sin (3n/4).

Ne 2. Onpenenute 3Hak 3HaYeHUs BeipakeHus: 1) c0s156° sin(—350°) ctg230°; 2) cos(13n/15)
ctg(23n/18).

Ne 3. Haiinure 3Hauenue Beipaxenus: 1) ctg (257/6); 2) sin(—1035°).
Ne 4. Pemnte ypaBHeHue a) tgx = 1; 0)tgx = 1/2.
Ne 5. Pemnre ypaBHenue a) 2 tg2 X —tgx — 1 =0.

Ne 6. Anodema npaBuIIbHON TPEyroJbHON MUPaMU/Ibl PaBHA 8 CM, a JIByTPaHHBIN yroi npu
ocHOoBaHuM paseH 60°. Haliaure 00bEM nUpaMu/Ibl.

Bapuanr 1
Ne 1. Haiiaure 3Hadenue Boipaskenus 3tg n/4 ctg (—n/3) + sin w — 2sin /3.

Ne 2. Onpenenure 3Hak 3HaueHusI Beipakenus: 1) Sin124° cos203° tg(—280°); 2) sin (7x/10)
cos (13n/12).

Ne 3. Haiinure 3Hauenue Beipaxenus: 1) tg (25m/4); 2) cos(—690°).
Ne 4. Pemure ypaBHenue: a) COSX = 1; 6) sinx = 1/2.
Ne 5. Pemmure ypaBHenue: 2 sin? X + sinx —1 = 0.

Ne 6. BoxoBoe pedpo MpaBUILHOM TPEYTOIbHOM MUPaMUABI PABHO 6 CM M COCTABIISIET C
IJIOCKOCTBIO0 OCHOBaHUs yroi 60°. Haiinure 00bEM nupaMuibl.

BapwuaHT 2

Ne 1. Haiinure 3Hauenue Boipaxkenus 3tg (—m/6) ctg (n/3) + sin (3n/2) — 4cos (n/4).
Ne 2. Ompenenute 3Hak 3HaYeHHs BhipaxkeHus: 1) c0s156° sin(—350°) ctg230°; 2) cos(13n/15)

ctg(23n/18).
Ne 3. Haiinure 3HaueHue Boipaxkenus: 1) ctg (25n/6); 2) sin(-1035°).
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Ne 4. Pemure ypaBHenue a) Sinx = 1; 6) cosx = 1/2.

Ne 5. Pemmte ypaBHeHue ) 2 C0S> X — CosxX — 1 = 0.

Ne 6. Anoema npaBuIIbHOM TPEYTroJbHON MUPAMUIBI paBHA 4 CM, a IBYTPAHHBIA yroJl Mpu
ocHOBaHMM paBeH 60°. Halimure 00bEM MUpaMu/IbI.

OtBeThI:
Howmep3ananus 1 2 3 4 5 6
1 Bapuant 7-\211)— |11; 1) 2an,neZ -/2+27n; 20,25 cm®
2)— | 2)V3/2 | 2)w/6+2nn,ne Z | m/6+2mn;
St/6+2nn, ne”Z
2 BapuaHT -2 — 1) —; 1)\/3; 1) n/2+2nn, neZ +271t/3+27n, 27N, | 24 cm®
242 2)+ [2)\2/2 | 2)+n/3+27n, neZ | neZ
Kputepuu oneHuBanus
OTMmeTKa «2» «3» «4» «5»
Koxa-Bo 0amios 0-2 3 5

HNTorosasi KOHTPOJIbHAS padoTa M0 MaTeMaTHKe
3a 10 kjacc

Yacrte 1

1. HaiiguTe 3HaUeHUE BBIPAKECHUS:

2. Pemmre ypaBHeHUe
3. Haiinure 3HaueHNE BEIpAXKEHUS:

6v2cos (— %) sin (— E)

3

sinx—1=0

15(sin?12° — cos?12°)

V21 3m

05240

4. Haiinure ctga, ecnu sina = ~ <a< 2m

Bribepure HeBepHbBIE YTBEPKICHUS:
a)Ecin onHa u3 OBYX NpAMBIX NEPHEHAMKYISIpHA K IUIOCKOCTH , TO W Jpyras
NEPIEHIUKYIISIPHA K 9TON TIOCKOCTH.

6)ECJII/I ABC MPAMBIC IICPIICHANUKYJIISIPHBI K IIJIOCKOCTU, TO OHU MapaJJICIIbHBI

B)/IBe mpsiMble Ha3bIBAIOTCS CKpEIIMBAIOIIMECS, €CIIM OHM JIeKaT B OJHOM

IIIIOCKOCTH.
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Yactb 2

6. Pemmute ypaBHeHHe cos2x — 5V2 cos x — 5 = 0.
7. PeOpa mpsiMOyroJpHOTO MapajuieNienuIeia, BEIXOSIINE U3 OJJHONH BEPIIUHBI PaBHbI 3, 6
u 5. Haiigure 1ioma b MOBEPXHOCTH MPSMOYTOJILHOTO MapaliesIeUIe a.

Bapuanrt 1
Yacte 1(1 3amanne — 1 6amn)

1. Haiigute 3HaueHUE BBIPAXKEHUS:

24\2cos (— g) sin (— %)

2. Pemure ypaBHEHUE coSxX — % =0
3. Haiinure 3HaueHME BBIpAXKEHUS:
24(sin?17° — cos?17%)
cos34°
4, Haiigute cosa, ecau Sina = \/%_1,% <a<Tm
5. BriOepute BepHOE yTBEpKACHUE:

1) Ecnu omHa M3 JBYX HPSIMBIX MEPECEKACT IUIOCKOCTh, TO U Jpyras MepeceKact Ty
IUIOCKOCTh
2) Ecmu nBe npsiMble mapajuieibHbl TPEThEH, TO OHU MapalieIbHbI
3) Ecnu aBe npsiMbie OHOW TIIOCKOCTH COOTBETCTBEHHO MAPAJLICIbHBI JIBYM MPSIMBIM
APYTO# MIOCKOCTH, TO 3TH INIOCKOCTHU MapajlIeIbHbI
Yacrs 2 (1 3ananue — 2 6amna)

6. Ilpsimas y = 4x + 13 mapayuienpHa KacaTeIbHON K TpaguKy QyHKIUN
y = x2 — 3x + 5. Haiiure abcuuccy TOYKH KaCaHUS.

7. Pemmre ypaBHeHue cos2x + 5sinx + 2 = 0.

8. PeOpa npsamMoyroapHOro mapasuieseuIie/1a, BRIXOSIINE U3 OHON BEPITUHBI, PaBHBI 3,
4 u 5. HaiiquTe tutomas MOBEPXHOCTH MPSIMOYTOJIBLHOTO Tapayljieenunea.

Bapuanr 2
Yacrts 1

8. HaiinuTe 3HaYeHNE BBIPAKCHUS:

12v2cos (— g) sin (— %)

. 1
9. Pemmre ypaBHEeHUE sinx — - = 0

10. HaiiguTe 3HaUeHUE BBIPAKCHHUS:
24(sin?25° — cos?25%)
c0s50°

<a<mw

11. Haiigute tga, ecnu sina =

)

|9
=

E
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12. Beibepute BepHOE YTBEPKICHUE:
a)Eciim omHa u3 MBYX NPSAMBIX MEPIEHAMKYISIPHA K TUIOCKOCTH , TO W Apyras
MEPIIECHIUKYJISIPHA K 9TOH IJIOCKOCTH.

6)Ecnu nBe npsmMble neprneHANKYISpHBI K IIIOCKOCTH, TO OHU HapasliedbHbl

B)HBC IIpsAMBIC HA3BIBAIOTCA CKPCIIMBAOMIUMECA, €CJIM OHHU JICKAT B OHHOﬁ
IIJIOCKOCTH.

Yactb 2

13. Pemute ypaBHenue cos2x + 3sinx —1 = 0.
14. Pebpa npsMOYTOJILHOTO MapajuIeenuIie/1a, BRIXOIAIINE U3 OJTHOW BEPIIUHBI, paBHBI 6, 7
u 5. Haliiute miomaap MOBEPXHOCTH MPSIMOYTOJIBHOTO MapAJIIEIEIUIIECIA.

OTBETBI:
Bapuant 1
Yactsl
3amanue |1 2 3 4 5
OTBET -12 x =tm/3 + 2nk, keZ. 24 1-04 |2
Yacts2
3a/1aHNe 6 7
OTBET (-1)™7/6 + zn, neZ 94
Bapuanr 2
YacTtsl
3amanue |1 2 3 4 5
OTBET —6V3 | (—D"2l6 + an,|-24 V21 |6
neZ T
Yactp2
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3aJaHHC

OTBET

zh, neZ

214

Kpurepuu onieHuBanus

KoimuectBo 0-3 4-5 7-9 10-11
OaLI0B
OrmMmerka 2 3 4 5
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