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PaGouvas mporpamma 1o mpeaMery «MareMaTHKa, MOJAYJIb «alre0pa W Havaia aHalIn3a
COCTaBlieHA Ha OCHOBE (enepalbHOTO KOMIIOHEHTa TOCYJapCTBEHHOTO CTaHIapTa CpPEIHEro
o0rmrero oOpa3oBaHMs M aBTOPCKOW MPOTpaMMBI 0 ayireOpe M Havajga MaTeMaTHYeCKOTO aHaJIn3a
[I.A. AnumoBa a1 00111€00pa30BaTEIbHBIX YUPEKIACHHIM.

Lenpto peanu3ali OCHOBHOM 00pa3oBaTelIbHON IMPOrpaMMbl OCHOBHOTO OOIIETO
o0pa3oBaHMs 10 NMPEAMETY SBIJIETCS YCBOSCHHE COAEpKaHMs yueOHOro mpeaMeTa U JTOCTHXKEHUE
00ydJaroIUMUCST PE3yJIbTATOB HM3YYEHHUS B COOTBETCTBHHM C TPEOOBAaHUSMH, YCTAHOBIICHHBIMH
denepanbHBIM KOMIIOHEHTOM TOCYAapCTBEHHOTO oOpa3zoBaTenbHOro crangapra (namee OxI'OC)
cpeaHero oOmiero o0pa3oBaHUs U OCHOBHOM 00pa3oBaTeNbHOM MpOrpamMMmon CpelHero oOILIero
oOpa3oBaHusl 00pa30BATEILHON OpraHU3aIUH.

[Iporpamma npeamera «MaTtemaruka, MOyJb «AJredpa ¥ Havajga aHAJIM3a» pacCuUTaHa
Ha 2 roga. O01ee KOJIMYeCTBO YaCOB 32 YPOBEHb OCHOBHOTO 00111ero oOpa3oBanusi coctasisier 207
4acoB CO CJEAYIOUINM pacipeaeneHueM 4acoB 1o kinaccam: 10 kiace - 105 ygacos; 11 kmacc - 102
Jaca.

I'1aBHBIME 32/1a4aMM peain3alui Y4eOHOro npeamMera siBJIsIIOTCS:

- OBJIAJICHUC CUCTEMOM MaTeMaTHUYECKUX 3HAHUMN U YMCHHﬁ, HCO6XOI[I/IMLIX U IPUMCHCHU S
B HpaKTH‘ICCKOﬁ ACATCIIBHOCTH, HU3Y4YCHHA CMCKHBIX JUCHUIIIMH, JIIPOAOJIKCHHUA

o0pa3oBaHMs; - WMHTEIUICKTYalbHOE pa3BUTHE, (OPMHPOBAHME KAYECTB JIMYHOCTH,
HEOOXOJMMBIX 4YENIOBEKY ISl TIOJHOICHHOW JKM3HH B COBPEMEHHOM OOIIECTBE,
CBOMCTBEHHbBIX MATEMaTUYECKOMN JIEATEbHOCTH: SICHOCTH U TOUHOCTH MBICIIH, KPUTUYHOCTU
MBIIIEHUS], UHTYULIUH, IOTUYECKOTO MBILUICHHUS, 3JIEMEHTOB aITOPUTMUYECKON KYJIbTYPBI,
CIIOCOOHOCTH K MPEOA0JIEHUIO TPYIHOCTEH;

- dhopMupoBaHHE MPEICTABICHUNA 00 MIIEIX U METO/JaX MaTEMaTHKH KaK YHHUBEPCATbHOTO
sI3bIKa HAYKHU U TEXHUKH, CPEACTBA MOJEIIMPOBAHUS SABIECHUN U IPOLIECCOB;

- BOCIIUTAHUC KYJIbTYPBbI JIMYHOCTH, OTHOILIICHU S K MaTeMaTHUKE KakK K qacTu
00111e9esI0BEUeCKOM KYJIbTYPbI, UTPAIOIE 0COOYI0 POJIb B OOIIIECTBEHHOM Pa3BUTHH.

1. Ilnanupyemble pe3yabTaThl OCBOEHUS] Y1eOHOI0 NpeaMeTa
B pesynbraTe u3yueHMs MaTeMaTHKHM, MOAYJS «anreOpa M Hayala aHaliu3a» YYEHUK
JIOJIKEH:

3HATH/MMOHUMATH:

- 3HAQUEHHE MATEMaTUYECKOM HayKH JUIsl pElIeHHs 3a/]ady, BO3HUKAIOUIMX B TEOPUU U
MPAKTUKE; HIUPOTY U B TO K€ BpPeMs OTPAaHUYCHHOCTh MPUMEHEHUS MaTeMaTUYECKUX
METOJIOB M HCCIICIOBAaHUIO MPOIIECCOB U SIBJICHUH B IPUPOJIE U OOIIIECTBE;

- 3HAYCHUE IMMPAKTHUKU U BOIIPOCOB, BOSHUKAIOMIUX B caMOM MaTeMaTHKe JJIA q)OpMI/IpOBaHHﬂ
U Ppa3sBUTHA MaTeMaTHIeCKOM HAayKH; HCTOPUIO Pa3BUTHA IOHATHUA UYUCIA, CO3AaHUA
MaATEMATHYCCKOI'O aHaJInu3a,



YHUBEPCAIbHBIN Xapakrtep 3aKOHOB JIOTHKHU MaTeMaTUYECKUX
paccyKIeHui, ux
MIPUMEHUMOCTH BO BCEX O0JIACTSAX YEIOBEYECKOU JIEATEIHbHOCTH;

BEPOATHOCTHBIA XapakTep pa3IMYHBIX IMPOIECCOB OKPYKAIOIIEro MUpa. YMeThb: -

BBIMIOJIHATE apU(PMETUUYECKUE JEHCTBUSA, COUYeTash YCTHbIE W TNHCbMEHHBIC IPHUEMBI,
IIPUMEHEHHUE BBIYUCIMTEIBHBIX YCTPOMCTB; HAXOAWTh 3HAYCHHUS KOPHSA HATyPAJIbHOU
CTETIEHH, CTENEHH C palMOHAIBHBIM IIOKa3aTesieM, Jorapudma, HCIOIb3ys MpU
HEOO0XOMMOCTHU BBIUMCIIUTENIbHBIE YCTPOWCTBA; M0JIb30BaThCs OLEHKON U NMPUKUAKON MpU
IIPAKTHUYECKUX pacdyeTax;

MPOBOAUTH IO U3BECTHBIM (QopMyJiaM U TNpaBuiaM NpeodpazoBaHusi OYKBEHHBIX
BBIPOKCHUH, BKJIIOYAIOIIUX CTEMEHU, PAIUKabl, Jorapu(dmbl U TPUTOHOMETPUUYCCKUE

(bYHKLII/II/I, - BBIYHUCJ/IATH 3HAUCHHA YUCIOBBIX H 6yKBeHHBIX Bblpa)KeHHfI, OCYHICCTBIIAA

H606XOI[I/IMBIG IHOACTAaHOBKH U Hp606p330BaHI/I$I;

HCIIOJIB30BAaThb HpI/IO6peTeHHBIe 3HAaHUA WU YMCHHSA B HpaKTI/IquKOﬁ ACATCIIBHOCTH H
HOBCGHHCBHOﬁ KHU3HU I

MPAaKTUYECKUX pacueToB 1o (opmynam, BKIOYas (GOpPMYIbI, COAEPIKALINE CTENeHH,
panuKaibl, JorapupmMbl ¥ TPUTOHOMETpUYECKHE (PYHKINH, UCTIOIB3YS IPU HEOOXOAMMOCTH
CIIPaBOYHbIE MaTEPUAJIbI U POCTEUIINE BBIYMCINTEIIBHBIE YCTPOICTBA;

OIIpeIeNIATh 3HaueHUe (PyHKIMH 10 3HAYEHUIO apryMeHTa IIPH Pa3InYHbIX crocodax
3ajaHus QYHKIMHU;
CTPOUTH TPaPUKH U3YUEHHBIX (PYHKIIHII;

ONMUCHIBATh MO TpapuKy U B IPOCTEHIINX ciayyasx mo (opmyse MoBeAEHHE U CBOWCTBA
¢byHKIMH, HAXO0IUTh MO rpaduKy GYHKIMU HAUOOJbIINE U HAUMEHBIINE 3HAYCHUS;

pelarh ypaBHEHUs, IPOCTEHIIINE CUCTEMBl YPaBHEHHM, UCTIOIb3Ys CBOMCTBA PYHKIMM U UX
rpauKoB;

HCIIOJIB30BaTh HpI/I06peTCHHBIC 3HAHUSA W YMCHUSA B HpaKTI/I‘{CCKOﬁ JACATCIIBHOCTH H
MMOBCEAHEBHOM KU3HU IJIS:

OIMCAHMS C TOMOIIBIO QYHKUIMH pa3IMYHBIX 3aBUCUMOCTEH, MPEICTaBICHUS UX
rpadu4ecKu, MHTEPIIpeTaluy rpaduKoB;

BBIYUCIISITH TIPOM3BOJIHBIE M TIEPBOOOPA3HBIC dJIEMEHTAPHBIX (DYHKIIHH, UCTIOIB3YS
CIIPABOYHBIE MATEPUAIIBI;



- HCCIIEIOBAaTh B MPOCTEHIINX Cay4yasX GYyHKIUM HAa MOHOTOHHOCTh, HAXOJUTh HauOOJbIIHE
U HauMEHbIlIMe 3HAueHUd (YHKUUH, CTPOUTh TpadUKHM MHOTOWIEHOB U MPOCTEHIINX
panMoHaNbHBIX (DYHKIMIA C HCIIOIb30BAaHUEM arlapara MaTeMaTHUECKOTo aHAIIN3a;

- BBIYUCIIAATE B HpOCTGfIH.IPIX Clydasax Iuiomaan € HCIIOJb30BAHUEM nepBoo6pa3H0171; =
HCIIOJIB30BaTh HpI/I06p€T€HHbIe 3HaHUA W YMCHHUA B HpaKTI/I‘IeCKOﬁ JACATCIIBHOCTH H
HOBC€,I[H€BHOI>1 KHU3HU I

- pelICHU NPUKIIAAHBIX 3a4a4, B TOM YHUCJIIC COUUAJIbHO-3KOHOMUYCCKUX U (1)I/I3I/I‘ICCKI/IX, Ha
HauOOJIbIINE U HAUMEHBIIINE 3HAYCHHA, HAa HAXO0XKACHUEC CKOPOCTH U YCKOPCHU,

- peliaTh pallvOHAIIBHBIC, IMOKA3ATCIBHBIC U HOFapI/I(bMI/I‘-IGCKI/Ie YpaBHCHHUA U HCPABCHCTBA,
HpOCTCfIH.IHG HppauOHAIIbHBIC U TPUT'OHOMCETPHUYICCKUC YPABHCHHUA, UX CUCTCMBI;

- COCTaBJIATh YPABHEHMS U HEPABEHCTBA 110 YCIIOBUIO 3a/1a4U;
- WCTIOJIB30BATH JJISl MPUOIMKEHHOTO PEIIeHUs] YPaBHEHUI U HEPABEHCTB TpapruecKuit

METO/I;

- I/1306pa)KaTb Ha KOOpI[HHElTHOfI IIJIOCKOCTH MHOXKECTBA peH_IeHI/Iﬁ HpOCTGﬁH.IHX ypaBHeHI/Iﬁ n
HUX CUCTEM,

- HCIIOJIB30BaTh HpI/IO6peTCHHI)Ie SHaHUA W YMCHUA B HpaKTHqGCKOﬁ JACATCIIBHOCTH H
HOBCG,I[HCBHOﬁ KHU3HU I

- IOCTPOCHUA U UCCIICAOBAHUA HpOCTeI;'IHII/IX MAaTEMATUYCCKUX MOI[GJ'IGﬁ;

- peuars npocTeiiiye KOMOMHATOPHBIE 331a4u METOZ0M Iepedopa, a TaKKe ¢
WCIOJIb30BaHNEM U3BECTHBIX (HOPMYIT;

- BBIYHCTIATH B MPOCTEHUINUX CIy4asX BEPOSITHOCTH COOBITHI Ha OCHOBE MO/ICYETa YHCIia
HUCXOJIOB;

- HCIIOJIB30BaTh HpI/IO6peT€HHI)Ie SHaHUA W YMCHUA B Hp&KTH‘-IGCKOfI ACATCIIBHOCTU H
HOBCGI[HGBHOﬁ KU3HU JJIA:

- AHaJIN3a PCAJIbHBIX YHUCJIIOBBIX JAHHBIX, IPCACTABJICHHBIX B BUAC AUAT'PAMM, Fpa(1)I/IKOB;

- aHayM3a HHQOPMALIUK CTATUCTUYECKOTO XapakTepa.

3. Coaep:xanue nmporpaMmbl 1o MaTeMaTHKe, MOAYJIb «reomerpusi» 201819
yueonblii rog / 11 kaace, 102 yaca

1. IToBTOpenne kypca 10 kiaacca (6 4acoB)

ITokazarenbHas ¢pyHkuus. Jlorapupmuyeckas GpyHkus. Tpuronomerpudeckue GopMyIibl.



2. Tpuronomerpuyeckue pynkuuu (14 yacon)

OO6nacte ompesnereHUs W MHOXKECTBO 3HAYCHHUH TPUTOHOMETPUYECKHX (GYHKIMNA. YETHOCTD,
HEYETHOCTh, HEPUOJUUHOCTh TPUrOHOMETpUUeCcKUX (pyHKIM. CBolicTBa M rpaduku QyHKIUN Y
=COSX,y=sinx,y=tgXx.

3. IlpousBoaHas u e€é reoMmeTpuueckuii cMpica (16 yacos)

ITpousBonnas. [IpousBonnas crenenHoil pyuxuuu. [Ipasuna quddepennuposanus. [IponzBoansie
HEKOTOPBIX 3JIEMEHTapHBIX QYHKIUH. [ eOMeTprUecKuii CMbICI POU3BOJHOM.

4. IlpumMeHeHne NPOU3BOAHOM K HcciaenoBaHnI0 GyHkuuii (16 yacos)

Bospacranne u yObiBanue ¢GyHKIMHA. OKCTpeMyMbl (yHKIHMH. [IpuMeHeHue NPOM3BOAHON K
noctpoeHuto rpaduxos ¢pyHkuii. Hanbosneiiee n HauMenbliee 3HadeHUs QyHKIUH. BbInykiocTh
rpaduka. Toukn nepernoa.

5. IlepBooOpa3Has u uarerpaJ (12 yacos)

[TepBooOpasnas. [IpaBmiia HaxoxaeHUS TTEpBOOOpa3HbIX. [1nomane KpUBOJIMHEHHOW Tpanenun u
uHTerpal. Beruncnenue uurerpanos. Belunciaenue miomniaiei ¢ moMombo HHTErPaIoB.

6. Diementbl koMOuHaTOpHKH (10 yacoB)

TabnuuHoe u rpaduyeckoe MmpeacTaBieHUe JaHHBIX. YHUCIOBbIE XapaKTEePUCTUKU PSIIOB JIaHHBIX.
[ToouepénHplii M OJHOBPEMEHHBI BBIOOP HECKOJIBKMX 3JICMEHTOB M3 KOHEYHOI'O MHOXKECTBA.
@opMyIbl UMCIa TMEPEecTaHOBOK, COYETaHUM, pa3MmelleHud. PemeHne KOMOMHATOPHBIX 3ajaad.
®opmyna 6uHoMa Hetotona. CBoiicTBa OuHOMUHANBHBIX K03 unnentos. Tpeyronbpuuk [lackans.
Pemenue nmpaktuueckux 3amay mo reme « CTaTUCTHKAY.

7. BepositHocTh (10 yacoB)

DneMeHTapHbIE U CII0XKHBIE COOBITUS. PaccMoTpeHue ciyuaeB: BEpOSTHOCTh CYMMBbI HECOBMECTHBIX
COOBITHI, BEPOSTHOCTh NPOTHBOMOJIONKHOTO cOObITUs. [lOHSITHE O HE3aBHCUMOCTH COOBITHH.
BGPOSITHOCTI) M CTaTUCTHYCCKAd 4aCTOTa HACTYIIJICHUA coOnITHA. Pemenne IMPAKTUYCCKUX 3aaa4 C
MIPUMEHEHHE BEPOSTHOCTHBIX MeT0/10B. Ciydaiinbie BenuuuHbl. LleHTpanbHbie TeHaeHnuu. Mepbl
pasbpoca.

8. O6o0maroiee NOBTOPEeHNE Kypca ajaredpbl 1 HA4aJl MATEMATHYECKOro aHaan3a 3a 10-11
Kkjaaccesl (15 yacos)

Uucna u anrebpanueckue mnpeoOpasoBanusi. YpaBHeHus. HepaBencrBa. Cucrtemsl ypaBHEHUN U
HEpaBEHCTB. TEKCTOBBIE 33/1aUM HA MPOLICHTHI, ABUKEHUE, IPOIPECCUN



3. TemaTu4eckoe IJIAHUPOBAaHHUE 0 MaTeMaTHKe, MOAYJIb «aJjredpa u Hayaja aHaausay, 11 kaacc (102 yaca)

Ne Paznen Mpumeyanue @®opMbI KOHTPOJIA
pasiena No KOJIBO Tema ypoka
CIIBOGHHOT'O| 4YacoB
ypoka
Paznea |. [loBTopenue kypca 10 kiaacca (6 yacoB)
1 2 Crenennas ¢pyHkius (moBropenue kypca 10 kmacca)
[TokazarenbHast pyHkuus (moBTopeHue kypca 10 kiacca)
2 2 Jlorapudmuueckas ¢pyHnkuus (moBropenue kypea 10 kiacca) Tect
Tpuronomerpuueckue ¢popmyisl (moBTopeHue kypca 10 kiacca)
3 2 TpuronomeTrpuyeckue ypaBHeHUs (MoBTOpeHue Kypca 10 kiacca) KontponpHas pabora
BBoanas koHTposabHas pabora Nel
Pazgen |l. Tpuronomerpuyeckue ¢pynknuu (14 yacon)
4 2 OO6nacTp onpeneneHuss 1 MHOKECTBO 3HaUE€HUI TPUTOHOMETPHUECKUX
byHKIHI
OO6nacTp onpeneneHuss 1 MHOKECTBO 3HAUE€HUI TPUTOHOMETPHUECKUX
byHKIMIA
5 2 YeTHOCTh, HEYETHOCTD, MEPUOAUIHOCTh TPUTOHOMETPUYECKUX Tecr
byHKIHI
YeTHOCTh, HEYETHOCTD, IEPHOAUIHOCTh TPUTOHOMETPHUYECKIX
byHKIMA
6 2 CgoiicTBa GyHKIIMH Y=COSX U ee Tpadux CamocrositenpHas paboTta
CaoiicTBa (yHKIIMU Y=COSX U ee rpaduk
7 2 CaoiicTBa (DyHKIIMU Y=COSX U ee rpaduk CamocTosTenbHas paboTa

CaoiictBa GyHKIMH y=SINX U ¢e rpaduk




8 CaoiictBa (yHKIMH Y=SINX U ¢e rpaduk Tect
CaoiictBa QyHKIMH Y=SINX U ¢e rpaduk
9 CgoiicTBa pyHkmun y= tgX u ee rpaduk
OOpatHble TpUrOHOMETpUYECKHE QYHKIIUU
10 O6o06marotiee ToBTOpeHue 1o TeMe: « TpuroHomerpudeckune QyHKIIAN KonTponpHas padbora
KonTtponpHas padora Ne2 o teme: « Tpuronomerpudeckne GyHKIHN
Paznen |11, [IpousBoanas u eé reomerpudecknii cmbic (16 yacoB)
11 2 [TponsBogHas
[TpouzBoaHas
12 2 [IpousBoaHas creneHHON (YHKINU Tecr
[Tpon3sBoiHas creneHHOMN QyHKINH
13 2 [IpaBuna quddepenurpoBanms CamocTosTenbHas paboTta
[IpaBuna quddepenunpoBanmst
14 2 [TpaBuna quddepeHurpoBanus CamocrosrenbHas pabora
[Tpon3BoIHBIE HEKOTOPBIX IEMEHTAPHBIX QYHKIIUI
15 2 [Ipou3BoHbIE HEKOTOPBIX 3JIEMEHTAPHBIX (PYHKLIUH Tecr
[Ipou3BoHbIE HEKOTOPBIX 3JIEMEHTAPHBIX PYHKLIUH
16 2 ['eomeTpryeckuii CMBICI TPOU3BOIHOM Tecr
I'eomeTprueckuii CMbICIT IPOU3BOAHOU
17 2 ['eomeTpuyecKkuii CMBICIT TPOU3BOTHON Tect




O0o0maroree MOBTOPEHHE  TI0 TEME: u eé
«IIpon3BoaHAss FEOMETPUUCCKHIA CMBICID)

18

O6o6maromiee MOBTOPEHHUE  TIO TeMe: nu eé
«IIpon3BoaHas reOMETPUYECKUN CMBICIDY

Kontponsnas padora Ne3 no teme: «IIponsBognas u e€ reoMeTpu4ecKuit
CMBICID»

KonTtponsHas padora

Paznen |V. [IpuMeHeHnune npon3BoaHoi K ucciaenoBannio pyukuuii (16 yacon)

19

2

Bospacranue n yosiBanue GyHKIHH

Bospacranue n yosiBanue GyHKIHH

20

DKcTpeMyMbl QyHKIUH

Tect

OKCTpeMyMbl QYHKIUH

21

OKCTpeMyMbl PYHKLUH

[IpumeHeHne Mporu3BOIHON K MOCTPOCHHIO TPpapuKOB QYHKIUI

CamocrosTenbHas pa60Ta

22

[TprMeHeHne MPOU3BOJHOM K OCTPOCHUIO TpapUKOB (DyHKIHHA

[TprMeHeHne MPOU3BOJHOM K OCTPOCHUIO TpapHKOB (HyHKIHHA

Tect

23

HanOomblllee 1 HaMMEHbIIIEe 3HAUCHUS (I)yHKI_[I/II/I

HawnOomblllee 1 HaMMEHbIIIEe 3HAUCHUS (I)yHKI_[I/II/I

CaMocTtosTenpHas pa60Ta

24

HawubGomnbiree 1 HauMeHbIIIee 3HAYCHUS (I)YHKI_[I/II/I

Brimykinocts rpaduka GyHKIMH, TOYKH Meperuoa.

CaMocTosTenbHas pa60Ta

25

Brimykinocts rpaduka GyHKIMH, TOYKH reperuoa.

Ob6o6maromee nosropeHue mo teme: «llpuMeHeHHe NPOM3BOIHONW K
UCCIIEIOBAaHUIO (DYHKIIUID

26

Ob6o6maromee nosropeHue mo Tteme: «llpuMeHeHHe NPOM3BOIHON K
UCCIIEOBAaHUIO (DYHKIUID

KontponsHas padora




Kontponbnast pabora Ne4 mo Teme: «lIpumeHeHune mNpPOW3BOTHON K
HCCJIEIOBAHUIO (DYHKIIHID»

Pasnea V. IlepBoo6pa3nas u nnrerpadi (12 yacos)

KonTponbnas padota Ne5 no teme: «IlepBooOpa3Hast u HHTErpam»

27 2 [TepBooOpaznas
[IpaBuna HaXOXKACHUS TIEPBOOOPA3HON

28 2 [TpaBuia HaXOKJEHUS IEPBOOOPA3HOM Tecr
[TpaBwita HaX0XkICHUS TIEPBOOOPA3HOI

29 2 [TpaBuiia Hax0XkIeHUs IEPBOOOPaA3HOI CamocTosTenbHas paboTta
[Tmomaar KpUBOJIMHENHON TPANIELIMU U UHTETpal

30 2 [Tnomanp KpUBONMHENHON Tpaneluy U UHTETpa Tecr
[Tnomanaps KpUBOJIUHEHHOM TPAIICIIMH U HHTETpal

31 2 Boruncnenue uHterpanos. Beraucinenue miomanei ¢ moMousko Tecr
UHTETPAJIOB
Beruncnenue narerpanoB. BeluncieHne miomaiei ¢ moMoIbio
UHTETPAJIOB

32 2 Oo6o6maroree moproperue mo teme: «llepBooOpa3Has U HHTETPa» KonTponbHas padbota

Paszgea VI. DiaemenTbr KOMO

uHaTtopuku (10 yaca)

33 2 KomOunaropusie 3agaun. [IpaBuiio mponsBeIeHus.
ITepecTranoBku

34 2 Pazmemnenus CamocrosiTenpHas pabora
Pazmemenus

35 2 CoueTaHus 1 UX CBOMCTBA Tect
CoueTaHus 1 UX CBOMCTBA

36 2 bunommanbnas popmyna HeroTona CamocrosiTenpHas padboTta




bunomuanbnast popmyna HeroTona

37

O06o0matoiee MOBTOPEHHE MO TeMe: « DJIEMEHThI KOMOMHATOPUKH

Kontponbnas padota Ne6 o teme: « DJ1eMEHThI KOMOMHATOPUKIY

Kontponbnas pabota

Paznen VII. BepositHocts (10 yacoB)

38 2 BeposiTHOCTB COOBITHS Tect
BeposiTHOCTB cOOBITHS

39 2 CrnoxeHue BeposITHOCTEN Tect
CioxeHue BeposITHOCTEN

40 2 BeposiTHOCTh MPOTUBOIIOIOKHOTO COOBITUS CamocTosTenbHas paboTta
YciioBHast BEPOSTHOCTh

41 2 BeposiTHOCTh TIpoW3BeACHUS HE3aBUCUMBIX COOBITUIN CamocTosTenbHas paboTta
BeposiTHOCTh TIpOHM3BEICHUS HE3aBUCHMBIX COOBITHIA

42 2 O6o06maroiiee TOBTOPEHHE 0 TeMe: «BeposTHOCTHY KonTponbHas pabota

KonTponbnas padota Ne7 mo teme: «BepoaTHOCTb

Pazgen VIII. O6o6maronee nopropeHue Kypca ajaredpbl 1 Hayajaam anajausa (18 yac)

43 2 Yucna u anredpandeckue npeodpazoBanus (IOBTOPEHUE, TOATOTOBKA K Tecr
EI'D)
Yucna u anredpandeckue npeoodpazoBaHus

44 2 Pemenue ypaBHeHMit CamocrosrenbHas pabora
Pewenne ypaBHenui

45 2 Pemenue HepaBeHCTB CamocrosrenbHas pabora
Pemenne HepaBeHCTB

46 2 Pemenue cucreM ypaBHEHUN 1 HEPABEHCTB CamocrosrenbHas pabora
Pemienue cucrem ypaBHEHHI U HEpaBEeHCTB

47 2 TekcToBble 331241 CamocTosiTenpHas paboTta




TexcToBrlie 3aJa4uu

48 2 DOyHKINUH U TpaPUKH CamocrosiTenpHas padora
Tpuronomerpuveckue GopMyIIbl

49 2 [Ipon3BoHAs U UHTETpAT CamocrosiTenpHas padora
[Tpou3BoHAs 1 UHTETpAT

50 2 CrenenHast GyHKIHS CamocrosiTenpHas padora
[TokazarenbHast pynkuus. Jlorapudmuueckas GyHKIUSA

51 2 HtoroBas koHTpoNbHas paboTa Ne8 KonTponbnas pabota
AHaJn3 KOHTPOJIBHOM paboThl. Pa300p THIIMYHBIX OIIHOOK.

Hroro 102




4. OueHOYHbI HHCTPYMEHTAPHIA

Metoas! ¥ (pOpMbI KOHTPOJISA:

Ypok-mecm. TectupoBanue MpoBOANUTCS C LEIIBIO TUATHOCTUKU MPOOEIIOB 3HAHUM, KOHTPOJIS
ypOBHSI 00y4E€HHOCTH 00yYarOIUXCsl, TPEHUPOBKU TEXHUKE TECTUPOBAHUs. TeCcThl mpeaaraloTcs
KakK B [I€4YaTHOM, TaK U B DJIEKTPOHHOM BapuaHte. [IpryemM B KOMIIBIOTEPHOM BapuaHTE BCEraa ¢
OTrPaHUYEHUEM BPEMEHU.

Ypox-3auem. YcTHBII M MHCBMEHHBI ONPOC OOYYAIONIMXCS IO 3apaHee COCTABICHHBIM
BOIIPOCaM, a TAaKXe pELICHHE 3a/1a4 pa3HOIr0 YPOBHS 10 U3YUYEHHOH TeME.

Ypoxk - camocmoamensvnan paboma. llpennararorcs pasHbie BUIbl CAMOCTOSTENBHBIX PaloT.
Ypok - kommponwvnaa paboma. llpoBoautcs Ha JBYX YPOBHSX: YpPOBEHb 0a30BBII
(00s13aTEIIBHOM MOATOTOBKH) - «3%», YPOBEHBb IPOJIBUHYTHIH - «4» U «5».

@opMBbI NPOMEKYTOUHOI ATTECTAIMM: 324€T, KOHTPOJIbHAs paboTta. KOHTpONBHBIX paboT
- 8; mpoBepoUHBIX padoT - 35.

Ilpunoscenue 1.

KpuTtepun u HOpMBI OLIeHKHU 3HAHUH 00y4YAIOIINXCH

1. OueHka NMCbMEHHBIX KOHTPOJIBLHBIX padoT 00y4aomuxcs Mo MaTeMaTHKe.

Omeem oyenusaemcs, Ommemxou «3», ecau:

1) paboTa BBINOJIHEHA TOJIHOCTHIO;

2) B JIOTUYECKUX PACCYKICHUAX U 00OCHOBAHHH PEIICHHsI HET POOEIIOB U OIIHOOK;

3) B pCIICHUU HET MAaTEeMAaTHYECKHX OMIMOOK (BO3MOYKHA OJIHA HETOYHOCTH, OIKCKA, KOTOpas HE
SBJISICTCS CIEJCTBUEM HE3HAHMS WM HEMIOHMMAaHUs y4eOHOro MaTepHaa).

Ommemxa «4» cmasumcs, eciu:

1) paboTra BBINIOJHEHA IMOJHOCTHIO, HO OOOCHOBAHHMS IIArOB PEIIECHHs] HEJOCTAaTOYHBI (€Ciu

yMeHHE OOOCHOBBIBATh PACCYXKJEHHS HE SBISUIOCH CIEHUAIbHBIM OOBEKTOM IIPOBEPKH);

2)IomyIeHbl OJJHa OIKUOKA WIIA €CTh JIBA — TPU HEIOUETa B BHIKIIAIKAX, PUCYHKAX, YePTEKaX UITU

rpadukax (eciau 3TH BUJIbI paOOT HE SBISUIUCH CTIEUATBHBIM 0O0BEKTOM IPOBEPKH).

Ommemxa «3» cmasumcsi, eciu:

1) momyiieHo 6ojee OHOM OMMOKKU UK O0Jee IBYX — TPEX HEIOYETOB B BBIKJIAIKAX, YEPTEKAX

WM rpadukax, Ho o0ydaromuiics 06aaaaeT o0A3aTeIbHBIMU YMEHHUSIMHU 110 IPOBEPSIEMOM TEME.

Ommemxa «2» cmasumcsl, eciu:

1) nomymieHbl CyLIECTBEHHbIE OIIMOKM, IOKa3aBIIME, YTO oOOywarouuiics He obOnagaer

00s13aTeNIbHBIMU YMEHHUSIMU 110 JAHHOM TeMe B MOJTHON Mepe.

2. Ouyenka ycmuoix omeemoe odyuarouwuxca no mamemamukxe Omeem oyeHueaemcs
OMMEmMKOU «J», eciu Y4eHUK:

b TIOJIHO pAacKpbUl COJepKaHWE Marepuaia B oObeMe, NPEeAyCMOTPEHHOM IpPOrpaMMol H
y4eOHUKOM;

b U3JIOKHUII MAaTCpHAJI TPAMOTHBIM A3BIKOM, TOYHO HMCITIOJIB3YyA MAaTEMATUUYCCKYIO TCPMUHOJIOTHUIO U
CHUMBOJIUKY, B OHpCI[CJICHHOﬁ JIOTUYECKOH IIOCIIEA0BATCIIBHOCTU, b IIPAaBHUJIbHO BBIIIOJHUII



PUCYHKH, YepTEeXHU, rpaUKu, COMyTCTBYIOIIME OTBETY; b IOKa3aJl YMEHHUE WJUIIOCTPUPOBATH
TEOPUI0 KOHKPETHBIMU NpHUMEpamMH, MPUMEHATh €€ B HOBOW CHUTyallMd TMpPU BBIOJHEHUHU
MIPAKTUYECKOTO 3a/IaHus;

b  IPOAEMOHCTPHUPOBAJI  3HAHME TEOPUM PAHEE  M3YUYEHHBIX  COIYTCTBYIOLIUX  TEM,
c(OPMUPOBAHHOCTh M YCTOMYHMBOCTH MCIIOJIB3YyEMBIX MPU OTBETE YMEHUH UM HABBIKOB; b OTBEYAI
CaMOCTOSITENIbHO, 0€3 HaBOSIIUX BOIPOCOB YUUTENS; b BOZMOXKHBI OJJHA — JABE HETOYHOCTH IPH
OCBEILEHUE BTOPOCTEIIEHHBIX BOIIPOCOB WM B BBIKJIAIKAX, KOTOPHIC YUEHUK JIETKO UCIIPABUII I10CIIE
3aMEUYaHUs YUYUTEIIS.

Omeem oyenusaemcsi Ommemroul «4», eciu yooeiemeopsiem 8

OCHOBHOM MPEOOBAHUIAM HA OYCHKY «3%», HO NPU IMOM umeem 00Ul

U3 HeOOCMAaAmMKO8.

b B U3JIOKCHHUH JOMYIICHBI HEOOJIbIINE MPOOELIIbI, HE MCKA3UBIICE MATEMATHYECKOS COJICPIKAHHUE
OTBETA;

b I[OHYHIGHBI OJWH — IBa HEJ0UYCTA HpI/I OCBCHICHUU OCHOBHOT' O COI[Cp)KaHI/ISI OTBE€TAa, I/ICHpaBJIeHHI)Ie
MOCJIe 3aMEYaHUs YUUTEIIS,

b JOIMYIICHBI omnOKa v 0ojee ABYX HEAOYCTOB IIPpH OCBCHICHUU BTOPOCTCIICHHBIX BOIIPOCOB
HJIM B BBIKJIaJIKaX, JICTKO UCIPABJICHHBIC ITOCIIC 3aMCYaHUA YUUTCIIA.

Ommemxa «3» CTaBUTCS B CICAYIOIUX ClIyYdasax:

b HEIOJIHO PAaCKpPBITO CO/IEpKaHNe MaTepHrala (CoaepkKaHnue U3JI0KEHO (hparMEeHTapHO, He BCeraa
II0CJIEI0BATENBHO), HO II0Ka3aHO 00Ilee IOHUMAaHUE BOIPOCca U IPOJIEMOHCTPUPOBAHBl YMEHUS,
JIOCTaTOYHbIE JUIl YCBOEHHUS IPOrpaMMHOro Mmarepuana (ompexaeneHbl «TpeboBaHusMH K
MaTeMaTHUECKOM MMOATOTOBKC yUalllUXCs» B HaCTOﬂHIef/'I ImporpamMme 1o MaTeMaTI/IKe); b UMCJIUCH
3aTPYAHCHUA WKW JOITYHICHBI OIIMOKN B OIpCaACIICHUU MaTeMaTHIeCKOHN TCPMHUHOJIOIUH,
YepTexkax, BBIKJIAJKaX, UCIIPABJICHHBIE I10CJIE HECKOJIBKUX HABOASIUX BOIIPOCOB YUUTENS;

b YYEHUK HE CIIPABUJICA C IPUMEHEHNEM TEOPUH B HOBOW CUTyallUU IIPU BBIITOJIHEHUN
MIPAKTUYECKOTO 3aJlaHMsl, HO BBIMOJIHWII 33/1aHUsl 0053aTEIbHOT0 YPOBHS CIOXHOCTH 1O JaHHOH
TEME;

b TIpU JIOCTATOYHOM 3HAaHUU TEOPETUYECKOTO MaTepHuaja BbIABICHA HEIOCTaTOYHAsS
c(OPMHPOBAHHOCTH OCHOBHBIX YMEHHH 1 HABBIKOB.

Ommemka «2» cmagumcsi 8 ciedylouux Cayuasx:

b HE PacKpbITO OCHOBHOE COJIEpKaHUe y4eOHOro MaTepuaa;

b OOHapYKEHO HE3HAHHE YUYCHUKOM OOJIbIIeH 1IN HanboJsee BaXXHON YacTH yueOHOro MaTepuana;
b OOMYUICHBI OIIMOKH B OMpeCaACIICHNN HOHSITI/Iﬁ, IIpru HCIOJb30BaHUN MaTeMaTHYeCKOHN

TECPMHUHOJIOTUH, B PUCYHKAX, 4CPTCIKAX HIIN rpacbmcax, B BBIKJIaJIKAX, KOTOPbIC HEC HCIIPABJICHBI
IMOCJIC HECKOJIBKUX HABOJAIINX BOIIPOCOB YUUTCIIA.

3. Hmozosas oyenka snanuii, ymeHuil u Ha6blKo6

1. OcHoBaHMEM Ul BBICTaBIECHMS MTOTOBOM OLEHKM 3HAHUW CIYyXaT pe3yJbTaThbl
HaOJIO/IEHUN y4MTeNsl 3a IMOBCEIHEBHON pabOTOM YYEHUKOB, YCTHOTO OIpOCA, TEKYLIUX H
UTOTOBBIX KOHTPOJIBHBIX paboT. OHAKO MOCIEIHUM MPHUIAeTCa HauOoJIbIlIee 3HaUeHHeE.

2. [Ipu BeICTaBIEHNHM UTOIOBOW OIIEHKH YYHMTBIBAECTCS KaK YPOBEHb TEOPETUUYECKUX 3HAHHUU
YYEHUKA, TaK U OBJAJCHHE UM IPAKTUYECKMMHM YMEHHUAMH M HaBbIKaMu. OJHAKO y4YEHHKY HE



MOJKET OBITh BBICTABIECHA IOJOXKMTEIbHAs MTOrOBas OLIEHKAa 10 MaTeMaTUKEe, €CIM BCE WIH
OOJIBITMHCTBO €r0 TEKYIIMX 00YYaIOIMX U KOHTPOJIBHBIX paboT, a TaK)Ke UTOTOBast KOHTPOJIbHAS
paboTa OLIEHEHbl KakK HEYyAOBJIETBOPUTEIbHbIE, XOTS €ro YCTHblE OTBEThl OLIEHUBAIUCH

ITOJIOXKHUTCIIBHO.

Ipunooscenue 2.

Oﬁpa3llbl KOHTPOJ/IbHBIX paﬁoT o nNpeamMeTry «MmareMaTuka, MOAyJb «a.nreﬁpa H HaYaJia

aHaJau3a», 11 kiaacc

KonTpoabHasi padora nmo uroram ydeoHnoro roga Bapuanrt —1 Yacts 1 1.Dnakon
mammyHs ctouT 150 py6neit Kakoe HanGombiee gucio GprakoHOB MOKHO KynuTh Ha 700 pyomneit

BO BpEMsl paclpoaku, Korja CKuakKa coctapiseT 35%?

2. Ha rpaduke nokazano u3MeHEHHE TEMIIEPATypbl BO3AyXa HA MPOTHKEHUH TPEX CYTOK, HAUMHAS
¢ 0 wacoB 11 uromns. Ha ocu abcuuicc oTMeuaeTcsi BpeMs CyTOK, Ha OCH OpJMHAT — 3HAUYEHUE
TeMIeparypel B rpagycax. Onpenenure mo rpaduky, JT0 Kakol HAWMOOJBIICH TeMIIEpaTypbl

nporpesncs Bo3ayx 13 urona. OtBer naiite B rpanycax Llenbcus.
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3. Haiinure 3nauenne Beipaxenns  (1,5-10 %) - (5:10°)

4. Pemmre ypaBHenue: 5x° —8X +3 =0

| 15 =1 2
5.Pemure ypaBHeHHUE: 084 ( —|-x) 084

, am
6.Haiigure 952 ecnu s a=-08n ae(m; 2).

-

7.Yyamuecs Ha HpUycaseOHOM y4YacTKe IOJKHBI MOCAIUTh KYCT CHPEHHU, PO3bl, KaCMUHA U
KaJauHbl. KakoBa BEpOSITHOCTH TOTO, UTO CIIy4aifHO BEIOPaHHBIN KyCT OYAET CUPEHbIO?

8. Ha pucynke nzo0paker rpapuk pyHkuunY — f(x) , OIIpeJIeIeHHON Ha uHTepBae (—6; 8).

OmpesienTe KOTMUECTBO LeTbIX TOYeK, B KOTOPhIX mpoussoaHas Qynkmum Y — S ()

IIOJIOXKHUTCIIbHA.
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9. Kamens nogdpocunu BBepx. Ero BeicoTa Haj 3eMiiéil (B METpax ) BEIYUCIIAECTCS 110 hopMyJie

h(t)=23t- 5t%, re t — Bpems B cekyHaax. CKOIBKO CEKyH KaMeHb Oy/IeT HAXOMUThCA Ha
BbICcOTE Oosiee 12 meTpoB?

10.  MoTopHas J0AKa MPOILIA IIPOTUB TEUEHHS PEKU 55 KM U BEPHYJIACh IIYHKT OTHPABJICHUS,
3aTpaTuB Ha oOpaTHBIH MmyTh Ha 6 wyacoB MeHblle. Haiimgute cKOpocTh JIOIKH B
HETIOJIBM)KHOM BOJIE, €CITM CKOPOCTh TEUEHUS peKH paBHa 3 kM/4. OTBET jgaiTe B KM/4.

X-16

11.Haiinute Haumenbliiee 3HaueHne GyHkuny=(X-17)e**° ua orpeske [15; 17]

Yactp 2

12. a) Pemmnre ypaBHEHHUe 25in“x + sinxcosx — 3cos5°x = (.

m 3m
0) YkaxxuTe KOpHU, IPUHAITICKAITIE OTPE3KY [? T]'



BapuanT — 2 Yacrts 1

Lena Ha snekTpuyeckuii yaliHUK Obla moBbIIeHA Ha 16% u coctaBmna 3480 pyGueit. Ckonbko
pyOuieii cron ToBap 0 MOBBILICHUS LIEHBI?

Ha rpaduxe nmokasaHo u3aMeHEHHE TeMIlepaTypbl BO3IyXa B HEKOTOPOM HAaceJIEHHOM ITyHKTE Ha
MPOTSDKEHUH TpeX CYTOK, HauuHas ¢ 0 yacoB cy000Thl. Ha ocu aGcicc oTMevaeTtcst Bpemst CyTOK B
Yacax, Ha OCH OpJUHAT — 3HaUCHHE TeMIepaTypsl B rpanycax Llenbcus. Onpenenurte mo rpaduxy
HaMMEHBIIYIO TEMIIEpaTypy BO3/AyXa B HOUb ¢ cyOOOTHI Ha BockpeceHbe. OTBET AaliTe B rpamycax

Henscns.
o
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Haiinure 3nauenue Beipaxkenus  (1,6:10 °) - ( 7-108)

Pemmure ypasHenue: 5x* —7x +2 =0
Pemure ypaBHeHueE: logy(x+6) = logy(4x—9)

3
o COSt= (¢, (2T
b ia

Haiinure sin , €CIIN ).

B cpennem na 150 xapmaHHBIX (OHAPHUKOB NpUXoauTcs 24 HeucnpaBHBIX. KakoBa BEpOSTHOCTD
TOT0, YTO CIIyYaifHO KYTUICHHBIH (DOHAPHK OKAXKETCsI UCTIPABHBIM.

y = flx)

Ha pucynke u3o0paxeH rpaduk GyHKIAU ,OTIpe/IeNICHHOM Ha uHTepBaie (—5; 5).

y = &)

Omnpenennure KOJNWUYECTBO MENBIX TOYEK, B KOTOPBIX NpPOM3BOAHAS (QYyHKIHMK
OTpUIIaTebHA.

A b

/




9. BricoTa, Ha KOTOPOW HAXOAUTCS KaMEHb, OPOIIICHHBIN C MTOBEPXHOCTH 3€MJIH BEPTUKAIBHO
BBEPX, MeHsieTcs 110 3akony h(t)= 2+14t- 52, rue t — Bpems B cekyHnax. CKOIBKO CEKYH]T
KaMeHb OyJIeT HaXOJIUThCs Ha BicoTe Oonee 10 meTpoB?

10. MoropHas 101Ka Mpouuia IpOTUB TeueHus peku 117 KM 1 BepHyIach yHKT OTIIPaBJICHMUSI,
3aTpaTuB Ha OOpaTHBIN Iy Th HA 4 YacOB MeHbIIe. HaliiuTe CKOpOCTh JIOIKU B HETIOIBHXKHON
BOJI€, €CJIM CKOPOCTh TEUEHHS peKH paBHa 2 kM/4. OTBET JaiiTe B KM/4.

T
11. Haiimure HamOomblee 3HaueHHe GyHKIUH Y= 17X - 7SinX +5 Ha otpe3ke [-2;0].
Yacrs 2

12. a) Pemmre ypapuemd§én” x + 5sinx + 2 = 0.

m
0) Haiinure KopHU, IpUHAJIEKAILKE OTPE3KY [;: 2??]-
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