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IHosicuuTenLHAA 3aNIUCKA

Pa0ouas nporpamma 1o ajiredpe ¥ HayaJlaM MaTeMaThuecKkoro ananusa 11
KJIacca COCTaBJI€HA HA OCHOBE:

- 3akona «O0 obpazoBanuu B Poccuiickoit @enepanun» ot 29.12.2012 roxa
Ne273-D3;

- aBTopckoi mporpammbl Kossiruna FO. M. 1 cooTHOCHTCS ¢ TpeOOBaHUSMU
benepaibHOro KOMIIOHEHTA FOCYAapPCTBEHHOIO CTaHIapTa CpeHEro o0Iero
oOpa3oBaHus 1o MaTeMaTuke. OHa KOHKPETU3UPYET CO/IePKAHUE TIPEIMETHBIX
TeM 00pa30BaTeNIbHOIO CTaHJapTa U JACT MPUMEPHOE pacipeiesieHne yaeOHbIX
4acoB M0 pa3jenam Kypca.

[Iporpamma cCOOTBETCTBYET yUeOHUKY «AsreOpa U Hayajga MaTEMaTHYECKOTO
ananu3a. 11 knacc: yueb. niis 001eo0pa3oBaTebHBIX YUPEKICHUN: 0a30BbIN U
npoduibHbil ypoBHU/ [HO.M. Konsirun, M.B. TkaueBa, H.E. ®enoposa, M.1.
[TabynuH]; mox pen. A.b. XXudenko. — 2-e m3ganue — M.: [Ipocsemenne, 2017»

Onucanne Mecra yueOHOro nmpeaMera B y4eOHOM IJIaHE

Pabouas nmporpamMma Jjist U3y4eHHs aireOpbl U Hadyajla MaTEMaTUYECKOIrO aHaInu3a
11 knacca paccuurana Ha 3 yaca B Hegemnto, Bcero 102 gaca

Ne TEMA ITPOI'PAMMbBI Yacsl
IToBTOpenune n3yuenHoro B 10 knacce 5
I'n.1 Tpuronomerpuueckue QyHKITUU 18
I'n.2 IIponsBonHas ¥ ee TEOMETPUUECKAN CMBICIT 18
I'n.3 [IpuMeHeHre TpOU3BOAHON K UCCIEAOBAHUIO (DYHKIIMU 13
I'n.4 [TepBooOpasnast u uHTErpa 10
I'n.5 Komb6unaropuka 9
I'n.6 DJIEMEHTBI TEOPUU BEPOATHOCTEU 7
I'n.7 YpaBHEHUS U HEPABEHCTBA C ABYMs [IEPEMEHHBIMU 7
Hrorosoe noBTOpeHnE Kypca ajireOpbl 1 Hauaja MaTEMaTUYECKOTO 15
aHanau3a
UTOTO 102




JINYHOCTHBIE, MeTaANIPeIMETHbIE H NIPeIMETHbIE Pe3VJILTAThl 0CBOCHHS
Yy4eOHOro nmpeamMera
JIngHOCTHBIC pe3yJIbTaThl 00ECIICUNBAIOT IIECHHOCTHO-CMBICIIOBYIO OPHEHTAITHIO
y4aIuxcs, yCTAaHOBJICHUE YUAIIUMUCS CBSI3U MEXITY YI€OHOM eI TEIHHOCTBIO U
e€ MmotuBoM. K 1uunocmuvivm pezyromamam 0CBOCHHS CTapIICKIACCHUKAMMU
MpOrpaMMBbI 10 anreOpe U HavajaaM aHajiv3a OTHOCSITCS:

o CdopMHPOBaHHOCTH MPEICTABICHUN 00 OCHOBHBIX dTanax UCTOPUH
HanOoJIee BAKHBIX COBPEMEHHBIX TEHACHITUSIX PA3BUTHS MAaTEMaTHIECKON
HAyKH, O MPOPECCUOHAIBHON ACATEIBHOCTH YUEHBIX-MAaTEMATHKOB;

o CnocoOHOCTbH K 3CTETUUYECKOMY BOCIPHUATHIO MATEMAaTUYECKUX OOBEKTOB,
3a/1a4, pEUICHUN, PaCCyKICHUM;

o CdopMupoBaHHOCTH NOTPEOHOCTH B CaMOpPEAIU3ALIUHA B TBOPUECKOM
NEATEeTLHOCTH, BRIPAKAIOIIASICS B KPEATUBHOCTH MBIIIJICHUS, MHUIIHATHBE,
HAXOTYMBOCTH, AKTUBHOCTH MPU PEIICHUH MaTeMaTHUYECKUX 3a/1a4;

] HOTpC6HOCTI> B CaMOO6paSOBaHI/II/I, I'OTOBHOCTbB IIPUHHUMATDH
CaMOCTOATCIIbHBIC PCIICHN.

Bxnan nzyuenus kypca « Anrebpa u Hadyajla MAaTEMaTUYECKOTO aHaIN3a» B
(bOopMHUpPOBaHUE MeHCHpeOMeMmHbIX pe3yIbmanos OCBOCHHSI OCHOBHOM
o0pa3oBaTenbHOI MPOrpaMMbl COCTOUT:

« B ¢popmupoBaHuM NOHATUITHOrO anmnapara MaTeMaTUKU U YMEHHUS BUJIETh
IIPUJIOKEHUS IIOJIYYEHHBIX MATEMATUYECKUX 3HAHUH ISl ONIMCAHUs U
peuieHust npoOsieM B IPYTrux AUCLMIUIMHAX, B OKPYXKAIOLIEH KU3HU;

« B dopmupoBanuy uHTENIEKTYaIbHOMN KYJIBTYpHhI, BEIPaXKAIOLIEMCSI B
pa3BUTUHU a0CTPAKTHOTO U KPUTUUYECKOTO MBIIUICHUS, YMEHUU
pacno3HaBaTh JJIOTUYECKH HEKOPPEKTHBIE BBICKA3bIBAHM S, OTINYATh
runotesy ot ¢akra, MPUMEHATh UHIYKTUBHbBIC U JEAYKTHUBHBIE CIIOCOOBI
paccyXJIeHU, CIOCOOHOCTH SICHO, TOYHO M TPaMOTHO (hOPMYJIUPOBATh U
apryMEHTUPOBAHO M3JIaraTh CBOM MBICIU B YCTHOW U MMCbMEHHOW pPeyH,
KOPPEKTHOCTH B OOIIICHHH;

o @®opMupoBaHUU UHPOPMALTMOHHOM KYJIBTYphI, BEIPAKAIOIEMCS B YMEHUHU
OCYILIECTBISAThH MOUCK, OTOOpP, aHAJIN3, CUCTEMATHU3AINIO U KJIacCU(DUKALIUIO
uH(GOpMaIK, UCTIOJIB30BaTh Pa3INUHble HICTOYHUKH HH()OPMALIUU AJIs
peuieHust yueOHbIX pooem;

o DopMHpPOBaHUM YMEHUS MPUHUMATH PEIICHHUE B YCIOBHIX HETIOTHOU 1
n30BITOYHON HH(POPMAIIHH;

o @OopMHUPOBAHUU NPEICTABICHUN O IPUHLHUIIAX MATEMATUYECKOTO
MOJICIUPOBAHUS U IPUOOPETCHUH HAYaJIbHBIX HABBIKOB MCCIIEA0BATEIIbCKOM
JIESITETbHOCTH;

o ®OopMHpPOBAHNM YMEHUS BUACTH PA3JIUYHBIE CTPATETUH PELLICHUS 3a]1a4,
IJJAHUPOBATh U OCYLIECTBIATH IEATENBHOCT. HanpaBieHHY0 Ha UX



peICHUC, IMMPOBCPATH U OLICHNBATL PC3YJIbTAThI ACATCIIBHOCTU, COOTHOCA UX
C MIOCTAaBJICHHBIMH LICIIAMH H JIMYHBIM )XU3HCHHBIM OIIBITOM, a4 TAKXKE
HY6HH‘{HO npCacCTaBJATh e€ PE3YIbTATHL, B TOM YHUCJIC C UCIIOJIb30BAHUEM
CpeacTB PIH(l)OpMaLII/IOHHLIX N KOMMYHHUKaIMOHHBIX TEXHOJIOTHIA.

IIpeomemnvle pe3ynbmamul TPOSIBISIOTCSA B 3HAHUAX, YMEHUSAX,
KOMIIETEHTHOCTSX, XapaKTEPU3YIOIINX KAYECTBO OBJIAJACHUS 00yUarOITUMHUCS
coJiep>KaHUEM y4eOHOTro nmpeaMera:

OOBICHATH NACH U MCTOJAbI MATCMATUKHU KaK YHUBCPCAJIIBHOT'O A3bIKd HAYKH
N TCXHUKH, CPCACTBA MOJACIIUPOBAHUA SIBJICHUM U IMpOICCCOB,

OO60CHOBBIBATh HEOOXOAMMOCTD PACHIMPEHUS YUCTIOBBIX MHOKECTB B CBSI3U
C pa3BUTHEM aJTeOphl;

OnuceIBaTh KPYyT MaTEMAaTUUECKUX 3aJ1ay, J1JIS PELICHUs] KOTOPBIX TpeOyeTcs
BBEJICHUE HOBBIX MOHITUMN; MPOU3BOJAUTH TOXKIECTBEHHBIE TPEOoOpa30BaHus,
BBIYUCIISITh 3HAYEHUS BBIPAKCHUI, PEIIaTh YPABHEHUS C paAUKaJIaMH,
jgorapudMaMu U TPUTOHOMETPUUECKUMHU QYHKIIUSAMH, B TOM YHCIIE TIPU
PELIEHUH MPAKTUYECKUX PACUETHBIX 33]1a4 U3 OKPYKAIOIIEro MUpa,
BKJIIOYAs 33]]a4H 110 COIMAIBHO-DPKOHOMUYECKOM TeMaThKe, U U3 00J1acTu
CMEKHBIX JUCIUTLIINH;

[IpuBOANTH PUMEPHI pEATIBHBIX SBJICHUN (IIPOLIECCOB), B TOM YUCIE
MEePUOANYECKUX, KOJTUYECTBEHHBIE XapAKTEPUCTUKHU KOTOPHIX ONMHUCHIBAIOTCS
C IOMOIIIbIO (PYHKIIMI; UCTIOJIB30BATh TOTOBBIE KOMITBIOTEPHBIE MPOTrPaMMBbI
JUTSL WILTIOCTPALlMU 3aBUCUMOCTEM; ONpeAeATh 3HaUeHHe (PYHKIUU 10
3HAYEHHUIO apryMEHTa; N300pakaTh Ha KOOPJAUHATHOM IMIIOCKOCTH TpadUuKu
3aBUCUMOCTEM, 3aIaHHBIX OMMHUCAHUEM, B TAOIMYHON hopme win HOpMyJIoH;
OIMKMCHIBATH CBOWCTBA (PYHKIUH C OMOPOii HA WX TpadUKH; MEPEUUCTATh U
WJUTIOCTPUPOBATH, UCIOJIB3YA IPaUKH, CBOMCTBA OCHOBHBIX AJIEMEHTAPHBIX
GyHKIMNA: THHEHHON U KBaIpaTUYHON (DYHKIIMM, CTETIEHHBIX (PYHKITHI C
IEJIBIM TTOKa3aTeNIeM, KOPHS KBaJAPaTHOTO U KyOHMYECKoro,
Jorapu(pMUYECKUX U TIOKA3aTeIbHbBIX, TPUTOHOMETPUUYECKHUX; COOTHOCUTD
pealibHbIE 3aBUCUMOCTH U3 KU3HU U U3 CMEXHBIX JTUCIUILIUH C
AJIEMEHTAPHBIMU (DYHKIIUSIMU, 1€JIaTh BHIBOJABI O CBOMCTBAX TaKUX
3aBUCHUMOCTEH;

OOBSACHATH HA IPUMEPAX CYTh METOJIOB MAaTEMAaTUYECKOTO aHATU3a JJIs
UCcleoBaHus PYHKIMNA U BBIUMCIICHUS IIOMAAen puryp, orpaHu4eHHbIX
rpadgukamMu QPyHKITUI; OOBICHATh TEOMETPUUECKUN U (PU3NIECKUN CMBICIT
IPOU3BOJHON; BEIYUCIATH MPOU3BOAHBIE MHOTOUYJICHOB; MOJIb30BATHCS
MOHSATUEM IPOU3BOJIHOMN MIPH ONMMCAHUU CBOMCTB (DYHKIIHIA;

[TpuBOAUTE PUMEPBHI MPOLIECCOB U SABJIEHUMN, UMEIOIIMX CITYYaNHbIN
XapaKTEP; HAXOAUTH B IMIPOCTEUIINX CUTYALUIX U3 OKPYKAIOLIEH )KU3HU
BEPOSTHOCTh HACTYIUICHUS CIy4YalHOTO COOBITHS: COCTABIIATH TaOIUIIbI



pacnpeneneHus BEpOSITHOCTEN; BBIUUCIIATh MATEMATHYECKOE OKUIAHUE
CIIy4allHOM BEJIMYMHBIL;

OcyuiecTBiATh HH(POPMALMOHHYIO IEPEPAOOTKY 3a7auu, IEPEBOAS
MH(OPMAIIKIO Ha SI3BIK MATEMATUYECKUX CUMBOJIOB, IIPEICTABIISS

coJiep KalIrecs B 3a/1a4axX KOJIMYECTBEHHbIC JaHHbBIE B BUAE (POpMyII,
TabNuI, rpauKOB, TUAarpaMM U BBITIOJIHSAS 0OpaTHBIE ACUCTBUSA C IENIBIO
u3BieueHus nHpopmaiuu u3 Gopmyit, Tadbyuil, TpaGuKoOB U Ap.; UCXOS U3
YCIIOBUS 33]]a4i, COCTaBJISTh YMCIIOBBIC BRIPAKEHUS, YpaBHEHUS,
HEPAaBEHCTBA U HAXOAMUTH 3HAYEHUS ICKOMBIX BEJIMYHH; U3JIaraTh U
o(hopMIIATH pelIeHue JTOTUYECKU MPABUIBHO, C HEOOXOAUMBIMU
MOSICHEHUSIMU.



Conepxkanue y4eOHOIr0 mpeaMeTa

OYHKIIUU

Oynkunu. O61acTh ONpeneseHusl © MHOKECTBO 3HaUeHUH. ['paduk pyHKIUN.
CBoiicTBa QyHKIIHI: MOHOTOHHOCTb, Y€THOCTh U HEYETHOCTb, IEPHUOUIHOCTD,
OrpaHu4YeHHOCTh. [IpomMexxyTKku Bo3pacTanus U yObIBaHMsI, HAUOOJIbIIIEE U
HauMEHbIIIee 3HAYCHHsI, TOUKH dKCTpeMyMa (JIOKaJIbHOTO MaKCUMyMa U
muHuMyMa). ['paduueckas unrepnpetanus. [Ipumepsl QyHKIIMOHATBHBIX
3aBHCHMOCTEH B peabHBIX MPOLIECCaX U SBICHUSIX.

Tpuronomerpuueckre PyHKIUU, UX CBOMCTBA U IpaQUKU; IEPUOIUYHOCTD,
OCHOBHOW MEPUOJ.

[TokazarenbHas GyHKIUS (PKCIIOHEHTA), €€ CBOMCTBA U rpaduK.

HAYAJIA MATEMATHUYECKOI'O AHAJIM3A

[TonsiTue o nipenene nocienoBaTeabHOCTH. CyIleCTBOBAaHUE MPEAEIa MOHOTOHHOM
OTPaHUYCHHOM MOCTEA0BATENbHOCTU. [[ITMHA OKPY>KHOCTH U TUIOLIAb Kpyra KaK
npezenbl nociaeaoBaTeabHocTed. beckoHeuHo yObIBarolas reoMeTpuyecKas
MIPOTPECCHUS U €€ CyMMa.

[TonsiTue o mpou3BOHON PYHKINHU, GPUMUECKUI U T€OMETPUUECKHUI CMBICT
MPOU3BOIHON. YpaBHEHHUE KacaTeabHOU K Tpaduky QyHkiuu. [IponsBoaHbie
CYMMBI, Pa3HOCTH, IPOU3BEACHUs, YaCTHOTO. [Ipon3BOIHBIE OCHOBHBIX
arieMeHTapHbIX QyHKIMHN. [IpuMeHeHre npou3BOIHON K UCCIIEIOBAHUIO (DYHKIIUMA
1 TIOCTPOCHUIO IpahuKOB.

[TonsiTue 00 onpene’aeHHOM UHTErpalle KaK TUIoaal KpUBOJIUHEHHON
tpaneuuu. [lepooOpasnas. ®opmyna Hetorona-JleiiOnuia.

IIpuMepb! UCITOIB30BAHUSA TPOU3BOIHON ISl HAXOKICHUS HAUITY4IlIero peeHus
B [IPUKJIAJHBIX, B TOM YUCJIE COLMAIIbHO-DKOHOMUYECKUX, 3afa4ax. Haxoxaenue
CKOPOCTH ISl poliecca, 3aaHHoro gopMynnoi uiam rpadpukom. [Ipumepsl
NPUMEHEHUS UHTErpasa B GU3UKE U TeoOMeTpuu. Bropast npousBoHas U ee
(bu3HYeCcKuil CMBICTT.

YPABHEHHUSA U HEPABEHCTBA

Pemienue npocTenmx CUCTEM YPaBHEHUN C IBYMsI HEU3BECTHBIMHU. Perienue
CHUCTEM HEPABEHCTB C ABYMsI IIEPEMEHHBIMU.

Hcnonp3oBanue CBOUCTB U TpaprikoB (YHKIIMIA IPU PEIICHUN YPaBHEHUH U
HepaBeHCTB. M300pakeHre Ha KOOPAMHATHOMN TJIOCKOCTA MHOKECTBA PEIICHUN
YPaBHEHUM M HEPABEHCTB C JBYMs IEPEMEHHBIMU U UX CHUCTEM.



[IppuMeHeHne MaTeMaTHYECKUX METOJIOB JUIs PEILIEHUS COACPIKATENBHBIX 3a/1a4 U3
pa3nuuHbIX 00JacTe HayKu U NMpakTuku. MHTepripeTanus pe3yiprara, y4er
peanbHbIX OTPAaHUYECHUN.

IJEMEHTbBI KOMBUHATOPUKHU, CTATUCTHKH U TEOPUH
BEPOAJATHOCTEUA

TabmuuHoe u rpadudecKoe MpeCcTaBIeHUE JaHHBIX.

[ToouepenHblii 1 OTHOBPEMEHHBIN BBIOOP HECKOJIBKUX 3JIEMEHTOB U3 KOHEYHOT'O
MHOXecTBa. @OpMyIIbl YKCIIa IEPECTAHOBOK, COUYETAaHNUM, pasMenieHnii. Pemenue
KOMOMHATOPHBIX 3a1a4. Popmyina 6mHoma Hetorona. CoiicTBa OMHOMHUATBLHBIX
ko3 punueHToB. Tpeyronbuuk [lackans.

BHGMGHTapHBIC U CJIOJKHBIE COOBITHS. PaCCMOTpeHI/IC ClIy4acB U BECPOATHOCTD
CYMMBbI HCCOBMCCTHBIX CO6BITHﬁ, BCPOATHOCTD ITPOTHUBOIIOJIOKHOT'O COOBITHS.
IToHsATHE O HE3aBUCUMOCTHU COOBITHA. BepOSITHOCTL N CTAaTUCTHYCCKAA 4aCToTa
HaCTYILICHUSA coOpITHS. Pemnienue MMPAaKTHYCCKUX 3a7a4 C IPUMCHCHHUCM
BCPOATHOCTHBIX MCTOIOB.

1.Tpuronomerpudeckue pyHkuuu (18 4.)

OO0nacTh ornpeneaeHust U MHOKECTBO 3HAUEHUN TPUTOHOMETPUUYECKUX (PYHKIIUH.
YETHOCTH, HEYETHOCTD, IEPUOUIHOCTH TPUTOHOMETPUUECKUX (DYHKIUH.
CpoiicTBa PyHKIUH y = €OS X, Y = Sin X, y = tg X u ux rpaduku. OOpaTHbIe
TPUTOHOMETpUUYECKUE (PYHKIUU.

OcHOBHas 1I€Ib — U3YYHUTh CBOMCTBA TPUTOHOMETPUUECKUX (QYHKUUN, HAYUYUTh
y4aluuxcsi IPUMEHATh 3TH CBOMCTBA IIPU PELICHUN YPABHEHUM U HEPABEHCTB;
HAy4YUTh CTPOUTH rpa)KU TPUTOHOMETPUUECKUX PYHKIUH.

Cpenu TpuroHoMeTpudecKux GopMyIt clielyeT 0co00 BbIACIUTH T€ (hOPMYJIBI,
KOTOpBIE HEMOCPEACTBEHHO OTHOCSTCS K HCCIEAOBAHNIO TPUTOHOMETPHUECKUX
(GyHKIMH ¥ TOCTpoeHUto uX rpadukoB. Tak, hopMyisl sin(-X) = -sinx u cos(-X) =
COSX BBIPQKAIOT CBOMCTBA HEYETHOCTU M YSTHOCTH (DYHKIIMIA y = SIN X U y

= COSX COOTBETCTBEHHO.

[TocTpoenune rpadikoB TPUTOHOMETPUUYECKUX (HYHKIIMI TPOBOAUTCS C
WCITOJIb30BAHUEM WX CBOMCTB M HAUMHAETCS C TTOCTPOEHUs rpaduka QyHKINH ) =
COSX.

C nomotipbio rpaKOB TPUTOHOMETPUUECKUX (PYHKIUN PEIIAIOTCS TPOCTEUILINE
TPUTOHOMETPUUYECKNE YPABHEHUS U HEPABEHCTBA.

Ha 6a3oBom ypoBHE 00paTHbIE TpUTOHOMETpUYECKHUE (QYHKITUU JAIOTCS B
O3HAKOMHTEILHOM IUTaHe. PekoMeHayeTcst TakKe paccMOTpeTh rpaduKu
byHKIMA y = |cosX|, y = a + COSX, y = COS (x + a), y = acos X, y = c0s ax, rae a —
HEKOTOPOE YHCIIO.



Konmponwvnasa paboma Nel no meme « Tpueconomempuueckue Qhynxyuuy

2.11pou3BoaHas u €€ reomeTpuyeckrii cMbIcJ (18 4.)

[Ipenen nocnenoBarenbHocTU. HenpepsiBHOCTD PyHKIMKU. OnpeneneHue
npou3sBojiHoM. [IpaBuna nuddepenuupoBanus. [IponsBoHas creneHHON
¢bynkiun. [IpousBoaHbIe 371eMeHTapHBIX QPyHKIMHA. ['eoMeTprudecKuii CMbICT
MIPOU3BOJHOM.

OcHOBHas 1€ — BBECTH IMOHATHE TPOU3BOAHON; HAYUUTh HAXOAUTh
MPOU3BOIHBIE C TOMOIIBI0 popMyll TudpepeHnpoBaHus; HAYYUTh HAXOIUTh
ypaBHEHHUE KacaTeNbHON K TpaduKy QyHKIUH.

Ha 6a30BoM ypoBHE U3NI0KEHHE MaTeprasa BeJAeTCs Ha HArJIsJHO-UHTYUTUBHOM
ypoBHE: MHOTHE ()OPMYITBI HE JOKA3BIBAIOTCS, a TOIBKO MOSICHSIIOTCS WU
IpUHUMAaKOTCA 0€3 T0Ka3aTeNlbCTB. [ TaBHOE — MOKa3aTh y4aluMCs
LEJIeCO00Pa3HOCTh U3yUEHHUS MPOU3BOJHON U B TaJbHEHIIIEM IEPBOOOPA3HOM
(uHTErpasna), Tak Kak 3TO HEOOXO0IUMO MPHU PEIICHUH MHOTUX MPAKTUUECKUX
3a/1a4, CBSI3AHHBIX C UCCIeI0BaHNEM (DU3UUYECKUX SIBICHUN, BBIYMCIICHUEM
IJIOIIA/IeH KPUBOIMHEHHBIX GUTYp U 00BEMOB TEJl C TPOU3BOJLHBIMU IPAHULIAMH,
¢ moctpoenuremM rpadukoB pynkuuii. [Ipexae Bcero cieayeT nokasaTh, 4TO
byHKUIUU, TpaduKaMu KOTOPBIX SIBISIOTCS KPUBBIC, OMMMCHIBAIOT MHOTHE BaJKHbBIE
bu3nYecKre U TEXHUYECKHUE MPOIIECCHI.

Konmponvnasa paboma Ne2 no meme «llpouzsoonasn u eé ceomempuueckuii
CMBICTIY

3.1IpuMeHeHue NPOU3BOAHOM K uccaenoBaHnI0 Gynkuuii (13 4.)

Bo3spacranue n yObiBanue QpyHKIMU. KkcTpeMyMbl pyHKunu. Hanbosnbinee n
HauMeHbllee 3HaueHust yHKuuU. [Ipon3BogHas BTOPOro mopsiika, BEIIYKIOCTb U
Touku nepernda. [locrpoenue rpadpukoB QyHKIIUIA.

OcHoOBHas 11€J1b — TOKa3aTh BO3MOXKHOCTH MIPOU3BOHON B UCCIIEOBAaHUHU
CBOMCTB (DYHKIIMI U MMOCTPOCHUU UX TPA(UKOB.

[Ipu n3yuennun marepuana MUPOKO UCTOJIb3YIOTCS 3HAHUS, TTOJTyYEHHbIE
yYalMMHUCS B XO/€ pabOoThl HAJ MPEIBIIYIICH TEMOM.

OOGO0CHOBBIBAIOTCS YTBEPKIACHUS O 3aBUCUMOCTH BO3pACTaHUs U yObIBaHUS
GyHKIIUM OT 3HaKa €€ MPOM3BOHON HA TAHHOM ITPOMEKYTKE. BBOIATCS MOHATHS
TOYEK MAaKCUMyMa 1 MUHUMYMa, TOUEK meperunda. Yyariuecs: 3HaKOMSITCS C HOBBI-
MU TEPMUHAMU: KPUTUUYECKUE U CTALTMOHAPHBIC TOUKH.

[Tocse BBeaEHNS MOHATHI MaKCUMyMa i MUHHEMyMa (pyHKIHH GOPMHUPYETCS
IpEeICTaBICHUE O TOM, YTO (PYHKIHS MOKET HMETh DKCTPEMYM B TOUKE, B KOTOPOI
OHa HE UMEET MPOU3BOIHOM, Hanpumep, y= \x\ B Touke x = 0.

Omnpenenenre BUIa SKCTpEMyMa MPEAI0IaracTcs CBsI3aTh ¢ IEPEMEHON 3HaKa
IIPOM3BOIHON (DYYHKITUH IPH TIEPEXO0/Ie Yepe3 TOUKy IKcTpeMyma. Heobxonumo
MOKa3aTh y4YalIUMCS HE TOJIBKO MPOQPMIBHBIX KJIACCOB, YTO ATO MOYKHO CJIEIaTh
IpoIiie — IO 3HaKy BTOpoi npousBoaHou: eciu f'(X)0 B HekoTOpOi



CTaI[IOHAPHOM TOYKE X, TO pacCMaTpUBaeMasi CTal[MOHAPHASI TOYKA €CTh TOYKA
munumyma; eciau f'(X) 0, To aTa Touka — TOouka Mmakcumyma, eciu f'(x) = 0, To
TOYKA X €CTh TOUYKa Meperunoa.

[TpuBoaMTCS cXeMa Mccae0BaHMs OCHOBHBIX CBOMCTB (PYHKIIMHU, TIpEeIBapSIOIIas
nocTpoeHue rpaduka. B kimaccax 6a30Boro ypoBHs 3Ta cXeMa BBITVISIIAT Tak: 1)
o0nacTh onpeaeneHus GyHKIUN; 2) TOYKH TIepecedeHus rpaduka ¢ OCsIMu
KOOpAMHAT; 3) Mpou3BoAHas GYHKIIUH U CTAIIMOHAPHBIC TOUKHU; 4) TPOMEKYTKH
MOHOTOHHOCTH; 5) TOYKH SKCTPEMyMa U 3HAUCHUS (PYHKIIUU B ITHUX TOUKAX.

Koumponvnas paboma Ne3 no meme «IIpumenerue npouz800Holl K UCCI€008AHUIO
DyHKYUIL»

4.IlepBooOpa3znas u unrerpaj (10 4.)

[lepBooOpa3zHnas. [IpaBuna HaxoxaeHus nepBooOpazHbiX. [1nomansb
KPHUBOJIMHEMHOM Tpanenuu U UHTErpai. Beunciienne nHTerpaios. Beranciienne
IUIOLIAEH C MOMOIIBIO HHTErpaioB. [[puMeHeHre HHTErpaioB ISl peleHUs
dbuznyecKux 3aaad.

OcHOBHas 1I€]b — O03HAKOMUTH C TOHATUEM MHTErpajga U HHTETPUPOBAHUEM KaK
oreparnyeit, oopaTHoi tuddepeHIpOBaHUIO.

Omnepartiysi THTETPUPOBAHUS CHavalla OMPEEISIETCS KakK ornepaius, oopaTHas
nudpepeHnpoBanuio, Jajiee BBOAUTCS MOHATHE TEPBOOOPA3HOM, TIPU STOM HE
BBOJIUTCSI HU OTIPEJICIICHUE HEOMPEACICHHOT0 MHTErpalia, HU ero 0003HaueHUeE.
Tabnuna nmpaBuil UHTETpUpPOBaHus (T. €. TabJiMila IEPBOOOPA3HBIX) B 3TOM CIIydae
€CTECTBEHHO TOJyJaeTCs U3 TaOIUITBI TPOU3BOAHBIX. DopMyIHpyeTCs
yTBEPXKACHHE, YTO Bce nepBooOpasubie At pyHkiuu f(X) umeror Bun F(X) + C,
rae F(X) — nepBooOpa3Hasi, HaiieHHas B Ta0uIe. DTOT (PaKT HEe JOKa3bIBACTCA, a
TOJIBKO TTOSICHSETCS.

CBs13b MEXTy IEpBOOOPA3HON U TIIOMIABI0 KPUBOJIUHEHHOM Tparnenuu
ycTtaHaBiauBaercsa popmynoit Hetorona — Jleitouuia. /lanee Bo3Hukaer
OTIpEeJICTICHHBIA MHTErPaJl KaK Mpe/el MHTETpaIbHOM CyMMBI; TIpU 3TOM dopMyria
Hprorona — JleliOHMIIa Tak)Ke OKa3bIBaeTCs crpaBeiuBoi. Takum obpa3om, 3Ta
dbopmyIa sBIsSETCS TJIaBHOW: C €€ MOMOIIBIO BEIYUCIISIIOTCS OMPEICIICHHbBIC
WHTErpajbl U HAXOAATCA IUIONIAAN KPUBOJIMHEMHBIX TPaNCLIHA.

Koumponvnasa paboma Ne4 no meme «llepsoobpasnas u unmezpany
5. KomOunaropuka (9 4.)

ITpaBuino npoussenenus. Pazmenienus ¢ noropeHusMu. llepecranoBku.
Pasmemenus 6e3 nosropenuii. Coueranus 6e3 moBTopeHuit 1 OunoM HeroToHa.

OcHoBHas 11eJ1b — Pa3BUTh KOMOMHATOPHOE MBIIIJICHUE YYAIIUXCs; 03HAKOMHUTD C
TEOpUEH COeAMHEHUN (KaK CAaMOCTOSITEIbHBIM Pa3eJIOM MaTEMATHKHU U B
JaTbHEHIIIEM — C anmapaToM PemIeHUs psija BEPOITHOCTHBIX 3a/1a4); 000CHOBATh
dbopmyny 6uHoma HeroToHa (C KOTOpO# ydamuecs JIUIb 3HAKOMIITUCH B Kypce 10
KJ1acca).



OCHOBHBIMU 337JauaMi KOMOMHATOPUKH CUUTAIOTCS clieayromue: 1) cocraBieHue
YIOPSIIOUCHHBIX MHOKECTB (00pa30BaHUE EPECTAHOBOK); 2) COCTaBIICHHUE
MOJIMHOKECTB JAHHOT'O MHOKeCTBa (00pa3oBaHMe coueTaHMil); 3) cocTaBlIeHHE
YIOPSA0YSHHBIX MMOJIMHOKECTB JAHHOTO MHOXKECTBA (00pa3oBaHKe pa3MEIICHHUI).

13 Bcero MHOT00Opa3usi BOMPOCOB, KOTOPHIMU 3aHUMAETCs] KOMOWHATOPUKA, B
coJiep>KaHue 00pa30BaHUs CTApIIEH IKOJIbI CErOIHS BKIKOYAETCS JIUILb TEOPHUS
COETMHEHHUI — KOMOMHATOPHBIX KOH(UTYpaIHii, KOTOphIE HAa3bIBAIOTCS
NepecTaHOBKAaMU, pa3MEIICHUSIMU U coueTaHusMU. [Ipuyuem o0s3aTenbHBIMU A5
U3YYEHUS SBIIIOTCS JINIIb COETMHEHMS 0€3 MOBTOPEHUI — COEAMHEHMUS,
COCTABJISIEMBIE I10 ONPEACIICHHBIM IIPaBUJIaM U3 Pa3INYHbIX JJIEMEHTOB.

Konmponvnasa paboma Ne5 no meme «Kombunamopuxay
6.2J1eMeHTBI TEOpHH BEePOSATHOCTH ( 7 4.)

BepositHOCTh cOOBITHS. ClloXKEHUE BEPOSITHOCTEN. BEposTHOCT MPON3BEICHUS
HE3aBUCHUMBIX COOBITUH.

OcHoBHas ociab — C(l)OpMHpOBaTB IMOHATHUC BCPOATHOCTHU CﬂytlaﬁHOFO
HC3aBHUCHUMOI'O CO6I>ITI/I$I; HAY4YUTb pCIIATh 3ada41 Ha IPUMCHCHHUC TCOPCMBI O
BCPOATHOCTU CYMMBI IBYX HCCOBMCCTHBIX COOBITHH U Ha HaXO0XJICHHUC
BCPOATHOCTH IIPOU3BCACHUSA IBYX HC3aBUCUMBIX COOBITHH.

B nporpamMmMy BKITIOU€HO M3y4YECHHE (YACTUIHO HA HHTYUTUBHOM yYPOBHE) JIUIITH
OTIICTBHBIX IIEMEHTOB TCOPHH BEPOATHOCTEH. [Ipr 3TOM BBEIEHNIO KA IOTO
MOHATHS TIPEAMIECTBYET HeOpMaTbHOE O0BICHEHNE, PACKPBIBAIOIIEE CYIITHOCTh
JTAHHOTO TIOHSTHS, €T0 TIPOUCXOKICHUE U pealTbHbIN CMBICI. Tak BBOIATCS
MOHATHS CITyYalHBIX, JOCTOBEPHBIX U HEBO3MOXKHBIX COOBITHH, CBI3aHHBIX C
HEKOTOPBIM UCITBITAHUEM; ONPEICIISIIOTCS U WITIOCTPUPYIOTCS OTIEpaIiiy HaT
COOBITHSIMHU.

Kiaccudeckoe onpeiesieHue BEpOsSTHOCTH COOBITHS C PABHOBO3MOKHBIMH
AJIEMEHTAPHBIMU UCXOAaMU (POPMYITUPYETCsl CTPOTO, U Ha €ro OCHOBE (C
MCIIOJIb30BaHUEM 3HAHUM KOMOMHATOPUKH) peniaeTcsi OOIbITUHCTBO 3aa4.
[ToHSTHS T€OMETPUUYECKON BEPOSITHOCTH U CTATUCTUYECKOW BEPOSTHOCTH BBOIM-
JIUCh HA UHTYUTUBHOM YPOBHE B OCHOBHOM IIKOJIE.

[Ipu n3noxkeHun MaTepuana JaHHOTO pa3jeia NoAYepKUBAETCS TPUKIIATHOE
3HAUYEHHE TEOPUU BEPOSTHOCTEH B pa3IMUHBIX 00JIACTSAX 3HAHUN U TIPAKTUICCKOM
JEATEeIIbHOCTH YeJIOBEKa.

Konmponvnas paboma Neb6 no meme « nemennmol meopuu 8eposSmMHOCMUY

.YpaBHeHUS M HEPABEHCTBA C ABYMS NepeMeHHbIMU (7 4.)

JInHenHble ypaBHEHUs M HEPABEHCTBA C JBYMs lIepeMeHHbIMU. Hennuennsie
YPaBHEHHUS U HEPABEHCTBA C IBYMS [IEPEMEHHBIMU.

OcHoBHAaf 1eJb:

-00y4UTh MPUEMaM PEIICHHs] YPAaBHEHUI U HEPABEHCTB U CUCTEM YPaBHEHUH U
HEPABEHCTB C JBYMs IIEPEMEHHBIMU.



N300paxeHre MHOKECTBA TOUEK, SBISIOLIETOCS PEIICHUEM YPaBHEHUS MIEPBOU
CTEIEHHU C IBYMsI HEU3BECTHBIMH, HE HOBO ISl yYalIUXCs CTApIIUX KIJIACCOB.
Pemenue cuctem ypaBHEHHH ¢ TOMOIIBIO Ipaduka 3HAKOMO IIKOJIbHUKAM C
OCHOBHOM LIKOJIBI. Tenepb UM NPEJCTOUT YIIIyOUTh 3HAHMUS, [TOJIyUEHHBIE paHee, U
O3HAKOMUTHCS C PEIICHUEM HEPABEHCTB C IByMs IEPEMEHHBIMU U UX CHCTEM.

Y4eOHbIi MaTepHal 3TOi TeMbI MOCTPOEH TaK, YTO yUYalIUeCs MOCTUTAIOT €T0 B
XOJI€ PEIICHHs] KOHKPETHBIX 33]1a4, a 3aTEM IPOUCXOIUT 0000IIEHHE U3yYEHHBIX
npumepoB. CHayana paccMaTpUBarOTCS YPaBHEHUS C IByMs IEPEMEHHBIMU,
JIMHEWHBIC WM HEJIMHEWHBIE, 3aTEM HEPABEHCTBA U, HAKOHEL, CUCTEMbI YPaBHCHUIN
Y HEPABEHCTB.

I/I3y‘ICHI/IeM ATON TEMbI IMOABOAUTCA UTOT U3BCCTHBIM YUallTUMCsS MCTOAaM
PCIICHUA ypaBHeHI/Iﬁ U HCPAaBCHCTB. PaCCManI/IBaI-OTCH MCTOAbI, C KOTOPBIMU OHHU
PaHCC 3HAKOMBI HC 6I>IJ'II/I, HO 3HaHHA, KOTOPBIC IIPUXOIUTCSA ITPUMCHATL, XOPOIIO
HU3BCCTHBI U IIPCACTAIOT C HOBOH I ydaliuXcCsa CTOPOHBI

Konmponvnas paboma Ne7no meme « Ypaeuenus u nepasencmea c 08yms
nepemMeHHbIMU Y

8. UTorosoe moBropeHue Kypca ajaredpbl 1 Havyaj aHaau3a 3a 10- 11 k. (20
4.)

OCHOBHBIE LIEJIU:

-000011IeHre U CUCTEeMAaTU3alus Kypca alnreOpbl 1 Hayall MaTeMaTU4eCcKOro
a"anu3a 3a 10— 11 ximaccser;

-CO3/IaHHE YCIIOBHH JIJIS TUTOJJOTBOPHOTO yJacTHs B TPYIIIIOBOM paboTe, miis
dbopMHpPOBaHUS YMEHHUS CAMOCTOSITEIIBHO 1 MOTHBUPOBAHHO OPTaHU30BHIBATH
CBOIO JICSATEIHHOCTD;

-(opMHUpOBaHUE TIPEICTABIICHNN 00 HIEIX U METOJIaX MAaTEMaTHKH, O MATEMATHKE
KaK CPEJICTBE MOJICITMPOBAHUS SBICHUIA U MPOIICCCOB;

-pa3BUTHE JJOTHIECKOTO M MATEMATHICCKOTO MBIIIICHHUS, HHTYHIINH, TBOPYCCKUX
CIIOCOOHOCTEI;

-BOCTIUTAaHUE TIOHUMAHUS 3HAYMMOCTH MaTEMATHUKH JIJIs1 OOIIECTBEHHOTO
mporpecca.

B paboueit mporpamme N3MEHEHO COOTHOIICHHE YaCOB HA U3YYCHHUE TEM U
UTOTOBOE TIOBTOPEHHUE B CTOPOHY YMEHBIIIEHHUS 110 OTHOIICHUIO K TUIIOBOM
nporpamme. BeicBoOOAMBIITHECS Yachl OTBEACHBI HA 00001Iar0IIIee ITOBTOPEHHE 110
KaKI0M TeMe, padoTy ¢ TeCTaMH U MTOATOTOBKY K UTOTOBOM aTTeCcTalvu B hopMe U
no marepuanam EI'D.



CucremMa KOHTPOJHPYIOLIUX MATEPHAJIOB:

Pa3znea

KonTposmpyommii MaTepuas

[ToBTOpenue n3yuyennoro B 10 kiacce

Tect Nel «IloBTOpeHue n3y4eHHOro MaTepuars

['naBa 1. Tpuronomerpudeckue GyHKIUUA

Kontponbhas padora Nel «Tpuronomerpuuec

CamocrositensHast padota Nel «Oo6macts onpe
HEUYETHOCTb U MEPUOJUIHOCTH TPUTOHOMETPU

CamocTtosarenbHas padota No2 «CBoiicTBa (yrF

CamocrositensHast padota Ne3 «Tpuronomerp

['naBa 2. IIpousBoaHas u ee
F€OMETPUYECKUN CMBICIT

Kontponbnas padora Ne2 «IIpousBoaHas u e€
Tect Ne2 «IIpousBoanas. [IpaBuna nuddepen
CamocrositenbHast padota Ne4 «IIpousBoiHbIe

CamocrositensHas padota Ne5 «IIpousBonHas

['maBa 3. [IpumeHeHne nponu3BOAHON K
UCCIIEJOBaHUIO (PYHKIUU

Kontponbhas padota Ne3 «[Ipumenenue mpor

Marematnueckui quktant Nel «Bo3pacranue
GyHKIIN

Tect No3 «HanOospiiee 1 HAUMEHBIIIEE 3HAYE

CamocrositenbHast padota Ne6 «IIpousBomHas

['naBa 4. IlepooOpa3Hasi U UHTETpal

KontposnbHas padora Ne4 «IlepBooOpaznas u
Marematuueckuii AUKTaHT No2 «ITepBooOpast

CamocrositenbHast padota Ne7 «IlepBooOpasH:

I'naBa 5. KomOunaTopuka

KontposnbHas padora Ne5 «KomOunaTopuka

CamocrositenbHast padota Ne§ «KombuHaTopw

['maBa 6. D1€eMEHTHI TEOPUH
BEPOSATHOCTEU

KonTtponrHas pabota Neb6 «DnemMeHThI Teopun

CamocTtositenbHas padoTa Ne9 «D1eMeHThI Tec

I'maBa 7. YpaBHEHNS U HEPABEHCTBA C
JIBYMsI IEPEMEHHBIMU

Kontponbhas padota Ne7 «YpaBHEeHUS U HEPa

CamocrositensHast padota Nel0 «YpaBHeHus 1

HTorosoe noBTOpeHUE Kypca ajuredpsl U
HavaJl MaTeMaTUYECKOro aHajn3a

CamocrositenpHast padbota Nel 1 «Boeipakenus
CamocrositenbHast padota Nel2 « DyHKIHMH U T
CamocrositensHast padota Nel3 «YpaBHeHus 1

Urorossrii Tect Ned




TemaTn4ueckoe INIAHUPOBAHHE 110 anreﬁpe H HAYaJ1aM MaTeMaTHYI€CKOro

aHa/u3a
Ne ypoka Kou-Bo
4acoB
Tema ypoka
1 [ToBTOpenue Tembl «CreneHHas GyHKIUS 1
2 [ToBTOpenue Temnl «IlokazarenbHas 1
byHKIUSD
3 [ToBTOpenue Temsl «Jlorapupmuueckas 1
hyHKITUS
4 [ToBTOpenue Tembl « TpuronomeTpuueckas 1
byHKIUSDY
5 Bxonnas koHTpoibHas paboTa 1
6-7 O6unacTh onpenesneHrs U MHOKECTBO 2
3HAYEHUN TPUTOHOMETPUUECKON (PYHKIINN
8,9,10 YeTHOCTh, HEYETHOCTh, NEPUOIUYHOCTD 3
TPUTOHOMETPHUCCKUX (PYHKITHH
11,12, 13 CpoiicTBa (yHKIIUU y=COSX U €€ Trpadux 3
14,15, 16 CBoiicTBa pyHKIIMHU y=SInX U €€ rpauk 3
17,18, 19 CaoiicTBa (pyHKIIMU y=tgX U ee rpadux 3
20 OOpatHble TPUTOHOMETPUYECKHUE (PYHKITUN 1
21,22 Pemenue 3amay mo reme 2
«Tpuronomerpudeckue GyHKIIAN
23 Konmponvuas paboma Nelno meme: 1
«Tpuconomempuueckue gynkyuuy
24 IIpenen nmocienoBaTeIbHOCTH 1




25

HenpepbIBHOCTH QyHKITNH

26,27 Onpenenenue Nporu3BOIHON
28,29, 30 [TpaBuna nuddepernupoBanus
31,32 [IpousBoaHas cTeneHHONW PYyHKIIUM
33,34,35 [TpousBoaHBIC AEMEHTAPHBIX (PYHKIINIA
36,37,38 ['eomeTprYeCKUl CMBICIT TPOU3BOTHON
39,40 Pemenue 3amau mo teme «lIpon3BomaHbIE)
41 Konmponvnasa paboma Ne2 no meme:
«lIpoussoonas u eé ceomempuyeckuil
CMBLCY
42,43 Bo3spacranue u yObiBanue QpyHKIIUU
44,45 OKCTpeMyMbl PyHKIUN
46,47,48 HauOomnpiiee 1 HauMeHbIIIEE 3HAUYEHUS
byHKIUN
49 [IpousBogHast BTOPOTO MOPSIIKa,
BBITTYKJIOCTh M TOYKH TIepernda
50,51 [TocTpoenue rpadukoB HyHKIIHIA
52,53 Pemenue 3amay Ha ucciie10BaHUE
GYHKIHIA ¢ TTOMOIIBIO TPOU3BOTHOM.
54 Konmponvnas paboma Ne3 no meme:
«IIpumenenue npou3eo0HOIU K
UCcie008anuIo GyHKYui»
55,56 [TepBooOpaznas
57,58 [IpaBuna HaXOXkACHUS IEPBOOOPAZHBIX




59,60

[nomane KpUBOJTMHENHOW TPAIICIUH.
HNHuTerpan u ero BhIYUCIEHNE

61 [IpuMeHeHne UHTErpajIoB IS PEILICHHUS
buznyecKkux 3aaa4u
62,63 Pemienue 3amay Ha BEIYUCIIEHUE
NEepPBOOOPA3HBIX U HHTETPAJIOB.
64 Konmponvnas paboma Ne4 no meme:
«llepsoobpasnas u unmeepany
65 [IpaBuno npoussenenus. Pazmenienus c
MOBTOPEHUSMHU
66,67 [TepecTanoBkH
68 Pa3Mmerienus 6e3 moBTopeHui
69,70,71 Coueranust 6€3 TOBTOPEHUN U OMHOM
Hprotona
12 Pentenue 3amau mo reme
«KoMOuHatopukay
73 Konmponvnas paboma Ne5 no meme:
«Kombunamopuxay
74,75 BeposiTHOCTH COOBITHS
76,77 CiioxeHue BepOosSITHOCTEH
78 BeposTHOCTE TPOU3BEICHUS HE3aBUCUMBIX
COOBITHI
79 Pemenue 3ama4 mo Teopun BEpOSTHOCTH.
80 Konmponvnas paboma Neb no meme:
«Dnemenmol meopuu 8epPOMHOCIIUY
81,82 JIunelinbple ypaBHEHUSI 1 HEPABEHCTBA C




ABYMs ICPCMCHHBIMU

83,84,85 HenuHeiiHbie ypaBHEHUSI 1 HEPABEHCTBA C
JIBYMSI TIEPEMEHHBIMHU

86 Pemenue ypaBHEHHI 1 HEPABEHCTB C
JIBYMsI IEPEMEHHBIMHU.

87 Konmponvnas paboma Ne7 no meme:
«Ypaenuenus u nepasencmea c 08yms
nepemMeHHbIMU»

88,89,90 Bripaxkenus u npeobpazoBaHus

91,92,93,94 @OyHKIUU U TpaduKu

95,96,97,98,99,100 | YpaBuenus u HepaBeHcTBa. CHUCTEMBI
YpPaBHEHUU

101, 102 KomMOuHnaropuka. 31eMeHThI TEOpUH
BEPOSITHOCTEN




9) KOHTPOJBbHO-U3MEPHUTEIbLHbIE MATEPHAJBI

1. Haiitu o6Gsacth ompejpesieHUss H MHOXXECTBO 3HaYeHWH (YHKIHH KOHW!pOJZbHa}Zpa60ma
y=2cosx-[y=0,5sinx]. Nelno meme:

2. Buisicuutb, siBasietcss GQyHKUHS y=sinx—tgx [y=cosx—x?]
YeTHOH HJM HEeYeTHOH. «TpuBOHOMempuquKue
3. Hsobpasuth cxemaTHyeckH rpaduk QyHKUMH y=sinx+ | qbyHKL;uu»

[y =cosx— 1] na otpeske | — 5; 2m|.

4. Haiitu nauGosblilee ¥ HaMMeHblee 3HAUYEHHS (PYyHKLHH

L i S L ]
3 COS™X 35mx+14

5. Tlocrpoutb rpaduk dynkunn y=0,5cosx—2 [y = 2A.sir]x,+ 4
[Mpu kakux 3HayeHusix x (yHKUMsA tBozpacTaer [yObiBaer]?

y=3sinxcosx+ | [y=

Konmponvnasa paboma Ne2
1. Haiith npoussoayio ¢yHKuuH: no meme: «llpouzeoonas u eé
D3 ) (24005 8) etosy 4y Mk 2e0MeMPUYECKUL CMbLCILY
[l) 2x3—$; 2) (4-3x),; 3) ersinx; 4) %Xl]
2. Hafitn 3HayeHHe MPOM3BOAHON (YHKLHH y=f(x) B Touke x,,
ecam f(x)= 1——63{/}_, Xo=8 [f(x)=2— 71;—, x0=%].
3. 3anucaTh ypaBHeHHe KacaTeJbHOH K rpaduky QyHKuuu f(x)=
=sinx —3x+2 [f(x) =4x—sinx+1] B Touke x,=0.

4. Haiitu snauenus x, MIPH KOTOPLIX 3HAYCHHS NPOU3BOAHON (BYHKLHH

) = okt L :
f(x) 43 [f(x)— o J MOJI0XKHTENbHBI [OTPHUATeNbHE].

+8
5. Haiitu Touku rpaduka ynkunn f(x)=x®— 3x2 [f(x) = x*+ 3x2]
B KOTOPBIX KacaTesbHasi K HeMy mapajJe/ibHa ocH aGelee .



Konmponvnas paboma Ne3 no meme: «lIpumenerue npou3so0HoU K UCCIE008AHUIO
DyHKYUIL»
1. HaATH SKCTPEMYMBbI QYHKIIHH!

1) f(x)=x*-2x2+x+3; 2) f(x)=e*(5x - 3)
D) Ffx)=x3~x2~-x+2; 2} f(x)=(8 — Tx)e*].

2. HaiiTm uHTepBa)Bl BO3PACTAHHS H yObBIBAHMA QYHKIHHA
fF)=x*-2x2+x+3 [f(x)=x-x%-x+ 2]

3. IocrpouTte rpapux GyHKIHH
fx)=x*-2x+x+3 [f(x)=x%-x%-x+2]

4. Haiitm HauboJblllee U HaWMeHbBIIEe IHAYCHHA (PYHKIIUH
fx)=x-2x+x+3 [f(x)=x3—x—x+ 2] Ha orpeske

03] [[3])

KoHmponsHas paboma Ne4 rio meme: «[lepsoobpasHasi u UHmezpars»
1. HJokasaThk, uro GYyHKIUA
F(x)=3x +sinx — e?* [F(x)=¢e% +cosx + x]
ABNAETCH MePBOOOPA3HON HYHKIHHA
f(x)=8 +cosx — 2e?* [f(x)=3e% —sinx + 1]
Ha Bcell YHCJIOBOIH OCH.

2. HaiTtu nepeoobpasayo F(x) QyHRIUK
F@) = 2Vx [f ()= -3Vx]

rpadHK KOTOPOH IPOXOAUT depesd TOUKY A (0; %] {A(O; %H

3. BLIUMCJIHTL IIOIALb (PHUIrypbl, OrpaAHMYEHHONH JIHHHAMU

y=3x—x% x=1, x=2 |y=cosx, x=0, x=£} u ocwpio Ox.

KoHmpornbHas paboma Neb no meme: «KombuHamopuka»



P Al
- 10 10
1. Haiitu — +C¢ | B+ — |.
Ag Cs
2. CKOABKWAMH cIIoco6aMU U3 yMcaa 15 yHaIuxesa KIacca MOK-
HO BHIODATH KYABTOPra U KagHavyesaA? [CKONLKUMH cIIocoGaMH
7 meTeil AceJbHON IPYNINIEI MOXKHO PAcCAAUTE HA 7 ¢TYIbAX?]

3. CKOJBKO pAa3/IMYHBIX INECTHM3HAYHBIX YHCEeJ MOYKHO 3aIlH-
caTh ¢ moMomkio udp 2, 3, 4, 5, 6, 7 rakuM 06pa3oM, 4TOOLL
BCe IHUGPEI B YucaaX 6bLrH pasandesi? {CroapKuMu cocoba-
MH MOXXHO COCTABHTE HA0OD M3 b KapaHAaliei, BHIOMpasa UX
U3 8 HMeUTHXCA KapaHAaleii BOCBMH PA3JIUYHLIX IIBETOB? |

4. 3anmucare pasnoxenne 6mpoma (2 — x)° [(2a - 1)5].

5. CKOJBKO CYIIeCTBYeT pasJH4YHBIX KOMOB, COCTOAIIHX M3
OBY3HAUHOI'0 uYMcla, nudpsl KOTOpOro BHIOUpATCHA U3
onudp 1, 2, 3, u caeayOILEro 3a HUM TPexO0YKBEHHOTO CJI0BA,

OYKBBEI KOTOPOTrO BLIOGHPAIOTCA H3 I'IACHBIX OYKB PYCCKOIO
andasura? (LIndpel u 6YKBE B KOAe MOT'YT [IOBTOPATHCAH.)
[MIIudp ceitdha obpasyerca u3 AByx uunces. [lepBoe, ABy-
3HAYHOE uHCcJ0, obpasyercsa ua mudp 1, 2, 3, 4 (mudps
B UHCJIE MOTYT MOBTOPATLCA). BTOpoe, TpeXx3HAUHOE YHCJIIO,
obpasyerca u3 mupp 7 U 6. CKOIBKO Pa3nuYHBIX IHAGPOB
MO{HO HCIIOJNL30BATL B TAKOM ceiltde?]

KoHmponbHas paboma Ne6 no meme: «3rieMeHmMbl Meopuu 8ePOSIMHOCMU»

1. BpocawoT 2 urpaipHBIX KyOHMKa — OOJIBUION M MAJeHbKHM.
KaxoBa BepOATHOCTE TOro, 4TO: )
1) ua chHoux xyOUKaX IOARATCS YeThIpe 0uKa [[ISTh OYKOBJ;
2) Ha GonpmioM KyOMKe NOABUTCA 2 OYKA, A HA MAJIeHb-
KOM — YeTHOe HHCIO OYKOB [Ha MaleHBKOM KYOHKe NO-
ABATCH KPATHOE 3 4HCII0 OUKOB, a HAa GoAbIOM — 5 O4YKOEB].

2. B kopofBke nexxaT 3 uepHbIX, 2 Hennix U 4 KPACHBIX Oiapa.
CayyailEBIM 0fpasoM BeIHHMaeTCsa oauH map. Kakosa Be-
POATHOCTE TOT'O, YTC 3TO MM Oenrlil, MAM KPACHBIA iiap
[nau yepHBIA, HIU KpacHBIH niap)?
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3. BepoaTHOCTL NONAAAHUA TI0 MAIIEHM CTPEJIKOM DABHA BT :—; .

Kaxopa BeposATHOCTH: 1) HemOmaAaHHA IO MHILEHH IIPH
04HOM BBIcTpesie? 2) momagaHuA Mo MHEIUEHH B KasmioM U3

ABYX [OCJIEJOBATEIbLHEIX BHICTPEJoB? 3) MmomajaHuA TpH
IEPBOM M IIPOMAXE — IIPH BTOPOM BRICTDEJe?

4. B xopobke jexar 4 Genwsix ¥ 3 uepHBIX wapa. Hayrax Bei-
HHMAaWT ABA IIapa. RBKOBH BEPOATHOCTDL TOI'Q, UTO BEIHYTHL
Oenbl M YepHEIM mape [gBa uepHbix niapal?

5. B pase croAaTr 5 reosauK ¥ 6 Hapuuccor, Kakoma BeposAT-
HOCGThL TOTO, UTO CPEdH Tpex CJAy4YafiHbIM 00pasoM BBIHYTHIX
LEBETKOB OKa)eTCA o KpafiHeil Mepe oaHA rBo3guKa [omHH
napuucc)?

KoHmponbHas paboma Ne7 no meme: «YpasHeHUs1 u HepaseHcmea ¢ 08YMsi ePeEMEHHbIMUY»



1. HafiTu MHOMKECTBO TOUEK KOOPAMHATHON IIIOCKOCTH, YAOB-
JeTBOPHIOIINX YPAaBHEHHIO!
) x-y+2=0 [x+y-3=0];
2y (x+4¥+w-1¥=9 [{x-30¢+(y+2)%=16]

2. HafiTu MHOKeCTBO TOUEeK KOODAHMHATHOH IIJIOCKOCTH, YaOB-
JeTBOPRIOLINX HEPABEHCTBY:
1) 2x+y-1<0 [x-2y+ 320)];
2) X+ (y—-2P<4 [(x+3)2+y2>1]

3. HM306pa3nTh Ha KOOPAHHATHOMH IJIOCKOCTH MHOMKECTBO TOYEK,
KOODAHHATHI KOTODHIX VAOBJETBOPSIOT CHCTEME HEDABEHCTB;

2x-y+4=0, 2y +3x = 0,
5y—2x-420, 3y—-x-11
y+2x-8<90 4x-y—11

s |o

<0
<0



