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IHosicHuTe/IbHASA 3aNIUCKA

PabGouas mporpamma mo reomerpuu st 10-11 kimacca paspaborana Ha
OCHOBE CIIEAYIOIINUX JOKYMEHTOB:

1. denepanpHoro 3akoHa «O0 obpazoBanuu B Poccuiickoit deneparum»
o1 29.12.2012 Ne 273-®3 (pen. ot 01.05.2017, ¢ uzm. ot 05.07.2017).

2. @enepa’dbHOrO TOCYAAPCTBEHHOrO0  00Opa3oBaTEIbHOTO  CTaHAApTa
cpenHero oOmero oopa3zoBaHus, YTBEPKACHHOTO MUHUCTEPCTBOM 00pa30BaHUS
Hayku P® 17 nexabps 2010 roga Ne 1897

3. CanlluH 2.4.2.2821-10 «CanutapHO-3MHUIEMUOJIOTHYECKIE TPEOOBAHUS
K YCJIOBHSM W OpraHU3alMH OOYy4YeHHUs, COACpKaHUsA B 00IIe00pa3oBaTEIbHBIX
OpraHu3alusIXx», yTBEPKACHHbIE TOCTaHOBIEHHEM OT 29 nexadps 2010 r. Ne 189 (c
u3M. oT 24 nexadpst 2015 roga Ne§1).

4. OcHOBHOW  0O0pa3oBaTeNbHOM  MPOTPAaMMBI  CPEIHETO0  OOIIero
obpazoBanust MAOY COILI Ne 42 r. Tomcka.

5. I[Iporpammsbl 1715t 0011€00pa30BaTENbHBIX YUpeKIeHu mo reomerpun 10-
11. / Cocr. BypmmcrpoBa T.A. — M.: Ilpocsemenune, 2009r. (YMK A.B.
[Toropenos).

Marematnyeckoe oOpa3oBaHUE SIBISETCS OOA3aTEIBHOW UM HEOTHEMIIEMOM
4acThIO 00111er0 00pa30BaHMUs HA BCEX CTYIEHAX IIKOJIBI.

OOyueHue MareMaTWKe B OCHOBHOM IIKOJIE€ HAIPaBJICHO Ha JOCTHXKECHUE
CHEQYIOIINX LeJIei:

® BOCIIOJTHUTh HEKOTOPHIE COJEpKATEIbHBIC MPOOETbl OCHOBHOTO Kypca,
MPUIAIOITUE eMy HEOOXOANMYIO [IEJI0CTHOCTD;

® [I0Ka3aTh HEKOTOPHIC HECTAHAAPTHBIC MPUEMBI PEIICHUS 3a/1a9;

® [IOMOYb OCO3HATh CTEMEHb CBOETO HHTEpPEca K NPEIMETy U OICHUTH
BO3MOYKHOCTH OBJIQJICHUS UM C TOUKH 3PCHHS TaTbHEUIIICH TICPCIICKTUBEI;

e (opmMupoBaTh HAaBBIKM MBIIUICHHS, XapaKTEPHBIC IJII MaTeMaTHYeCKOU
NEATSTLHOCTH U HEOOXOAMMBIC YEIIOBEKY JIJIS )KM3HU B COBPEMEHHOM OOITIECTRE.

3agaum Kypca:

® HAy4YHTh YYAIIUXCS PEIIaTh 3a1a4H;

® OBJAACTh PSIJIOM TEXHUYECKUX U HMHTEIUICKTyaIbHBIX MaTEeMaTUYeCKHUX
YMEHUH Ha YPOBHE CBOOOIHOTO UX IMOJIH30BaHMUS,

® IPUOOPECTH OMPECICHHYIO MAaTEMaTHIECKYIO KYIbTYPY;

® [IOMOYh YYEHUKY OIICGHUTh CBOW TIOTCHIMAT C TOYKHA 3PCHUS
00pa30BaTeIbHOM MEPCIICKTUBHI.

MecTo Kypca B Y4eOHOM IJIaHe
baszucHblii yueOHbIN M1aH HAa u3ydyeHue anreopsl B 10-11 kimaccax orBoauT 3
y4eOHbIX yaca B Hefento (0a30BbI YPOBEHB) B TEUCHHE KAXkJIOTO rojla 00ydeHUs
Bcero 102 yaca 6a30BbIil YPOBEHD.



1.Ilnanupyemblie pe3yJabTaTbl 0CBOCHHUS MpeAMeTa

Anreopa

BbINyCKHUK HAYYHUTCH:

—BBIMONHATh apU(METUUECKUE EeHCTBUS, COUETasi YCTHBIE U MHUCHMEHHBIC
IIPUEMBI, IIPUMEHEHUE BBIYMCIUTEIBHBIX YCTPOWCTB; HAXOAUTH 3HAYEHUs KOPHS
HATYpaJIbHOM CTEMEeHH, CTENEHU C palMOHAJbHBIM IOKa3aTeneM, Jorapudma,
UCIIONB3YSl TPU HEOOXOAMMOCTH BBIUYMCIHUTEIBHBIC YCTPOMCTBA; MOJIB30BATHCS
OLICHKOW U NMPUKUIKOMU IIPU IPAKTUYECKUX pacyeTax;

—MpPOBOJUTh MO M3BECTHBIM (opMyslaM U IpaBWiIaM MpeoOpa3oBaHUs
OYKBEHHBIX BBIPQXECHHUM, BKIIOYAIOLUIUX CTENEHU, paguKaibl, JOrapu@msl U
TPUTOHOMETpUUYECKUE (YHKIUY;

—BBIYHCIIATh 3HAYEHUSI YUCIIOBBIX U OYKBEHHBIX BBIPAKEHUW, OCYILECTBIIS
HE0O0XOMMbIE IIOJICTAHOBKY U NPEoOpa30BaHMUs;

—HUCIOJIb30BaTh NPHOOPETEHHbIE 3HAHUS M YMEHHS B HPAKTUYECKOMN
JNEATEIBHOCTH W TOBCEIHEBHOM JKM3HU Ui TPAKTUYECKUX PACUYETOB IO
bopmynam, BKIo4Yas (HOpMyJibl, COAEPKALIUE CTENEHH, PaJUKabl, JorapupMbl U
TPUTOHOMETPUYECKUE (PYHKLIHU, HUCIOJIb3Ysl NMPU HEOOXOAMMOCTH CIIPABOYHbBIE
MaTepUAJIbl U IPOCTEUIINE BEIYMCIUTENBHBIE YCTPOMCTBA.

BpInyCKHMK IOJIy4YUT BO3MOKHOCTb:

—BBINOJHITh MHOTOLIATOBbIE MPE0OpPa30BaHUs PAllMOHAIbHBIX BBIPAKEHUMH,
NPUMEHSS LIUPOKHUI HA00p c11OocOO0B U TPUEMOB;

—TPUMEHATh TOXJECTBEHHbIC IpPeoOpa3oBaHMs JUIsl pEIICHUs 3ajad U3
Pa3IMYHBIX PA3IeNoB Kypca.

DOyHKUUM U rpaduku

BbinyckHUK HayuuTCs:

— OTpeeNaTh 3HaueHne (GYHKIIMU IO 3HAYCHUIO apryMEeHTa IPU Pa3IMIHbIX
crocobax 3aaHus QyHKINU;

— CTpOUTH rpadMKi U3yUYECHHBIX (PYHKITUH;

— OIHUCHIBATh MO TpaduKy U B MPOCTEUIINX CIydasiX Mo Gpopmysie noBeaeHue
U CBOMcCTBa (YHKIMH, HAXOAuTh 1O rpaduKky (QYHKIIUU HAUOONBIIUE U
HauMEHbIIIME 3HAYCHMUS;

— pemaTh ypaBHEHMs, MPOCTEHINNE CHUCTEMBl YpaBHEHHH, HCIOIB3YS
CBOMCTBa (DyHKIMI U UX TPa(UKOB;

— HCIIOJIb30BAaTh MPUOOPETEHHbIE 3HAHUS W YMEHHUS B MPaKTUYECKOU
JESTEIIbHOCTH W TIOBCEHEBHOW KW3HU [JISI OMUCAHHS C TIOMOIIBIO (DyHKIMN
pPa3IUYHBIX 3aBUCHMOCTEH, TPEACTaBICHUS WX TpadUUecKd, WHTEPIpETAUU
rpadukos.

BbInycKHUK MOJYYUT BO3MOKHOCTD:

—OBIIAJICTh CIENHUATBHBIMUA TMPUEMaMH PEIICHUSIMH YPaBHEHUH W CHCTEM
YPAaBHEHMUH,



—IPUMEHSTH TpaduuecKkue MpecTaBlIeHUs ISl UCCIEI0OBaHUs YpaBHEHUH,
CUCTEM YpaBHEHUM, coiepxKalinux OyKBeHHbIEe KOAGOUIIMEHTBHI.

Havyana mareMaTH4ecKoOro aHajimu3a

BbINyCKHUK HAYYHUTCH:

— BBIUUCIATH NPOU3BOJHBIE U IMEPBOOOPA3HBIC SJIEMEHTAPHBIX (YHKIU,
UCITIOJIb3YsI CIIPABOYHBIE MaTEpUAJIbI;

— HCCIENOBaTh B NPOCTEHIIMX ciiydasx (QYHKIUM HAa MOHOTOHHOCTD,
HaXOAWTh HaumOOJbIINE W HAUMEHbIINE 3HAYEHUs] (PYHKLIHN, CTPOUTH IpaduKH
MHOTOYJIEHOB M MPOCTEHIIMX pPALMOHAIBHBIX (PYHKIHUHA C HUCHOJIb30BaHUEM
arnrapara MaTeMaTUYeCKOro aHaIu3a;

— BBIYUCIATH B MPOCTEHMIIMX CiIy4asX IUIOMIAJAH C HCIOJb30BaHUEM
epBOOOPA3HOIA;

— HCIIOJIb30BAaTh TNPUOOPETEHHbIE 3HAHUS W YMEHHUS B MPaKTUYECKOU
JeATEIbHOCTH Y MOBCEIHEBHOW XU3HU I PEIICHUS MPUKIAJAHBIX 337a4, B TOM
YHUCJIE COLMATBbHO-3KOHOMUYECKHX U (PU3UUECKUX, HA HAUOOJbIIINE U HAUMEHbIIINE
3HAYEHUS, HA HAXOKIECHUE CKOPOCTU U YCKOPEHHUS.

BbinyCKHMK MOJyYUT BO3MOKHOCTb:

— OCBOUTH pa3zHOOOpa3Hbie (POPMBI MPOU3BOJAHOW M HHTEIPUPOBAHUS
BBIDAKCHHI, YBEPEHHO IPHUMEHSTH allapaT HEPAaBEHCTB [UI  PELICHUS
MaTeMaTUYECKHX 3314, 3a7a4 U3 CMEXHBIX IIPEIMETOB;

— MPUMEHATh TpaduuecKkue MPEACTABICHUS JUIsl HUCCIEIOBAHMS
(yHKUIHH, CUCTEM HEPABEHCTB, COIEPKAIIMX OYKBEHHbIE KO(P(MULIUEHTHI.

YpaBHeHUs U HEPABEHCTBA

BbINyCKHMK HAYYHTCH:

— pelaTh paluMoOHaNbHBIE, TOKa3aTeIbHbIE U JIOTapU(PMUUECKUE YPaBHEHUS
U HEPABEHCTBA, IPOCTEHIINE HPPALUOHAIBHBIE M  TPUTOHOMETPUUYECKHUE
YPAaBHEHMUS, UX CUCTEMBI;

— COCTaBJIATh YPABHEHHS U HEPABEHCTBA 110 YCIOBHIO 33/1a4H;

— WCIIOJI30BaTh JJI MPHUOJIMKEHHOTO PELIECHUs YpaBHEHUI M HEPABEHCTB
rpauuecKkuil MeToI;

— wu300pakaTb Ha KOOPAMHATHOM IUIOCKOCTM MHOKECTBAa pEUICHUN
MIPOCTENIINX YPABHEHUM U UX CUCTEM;

— HCHOJB30BATh NPHOOPETEHHbIE 3HAHUS M YMEHHS B NPAKTUYECKOU
JEATEIBHOCTY W IIOBCEIHEBHOM JKH3HU JUIA IIOCTPOCHUSA M HCCIENOBaHUSA
MPOCTEUIINX MATEMATUYECKUX MOJIEIIEH.

BbINyCKHUK MOJIyYUT BO3MOKHOCTD:

— pa3BUBATH MPEACTABJICHHUE 00 YPABHCHUSX U HEPABEHCTBAX;

— pa3BUBaTh MPEICTABICHUE O KOOPAUHATHOMN MJIOCKOCTH MHOXECTBA
PEILICHUH MPOCTEUIINX YPABHEHUHN U UX CUCTEM;



— Pa3BUTH U yr‘JIY6I/ITB 3HAaHHA 1 YMCHUA B Hp&KTH‘IGCKOﬁ JCATCIBPHOCTH U
HOBCC,HHeBHOﬁ KHU3HK I IIOCTPOCHUA KW HCCICAOBAHUA HpOCT@fIH.IHX
MAaTCMaTHIYCCKHUX MO,HGHGﬁ.

DJieMeHTbl KOMOMHATOPUKH, CTATUCTUKH U TEOPUH BEPOATHOCTEM

BbInyCKHMK HAYYHTCH:

— pemarb MNpocTeillre KOMOMHATOPHBIE 3aJadyd METOJOM Iepebopa, a
TaK)Ke C UCIIOJIb30BAHUEM HU3BECTHBIX (DOPMYIL;

— BBIUMCIATh B MPOCTEUIIUX CIydasX BEPOATHOCTU COOBITHI Ha OCHOBE
MOJICUeTa YKCIia UCXOJIOB;

— WCTOJB30BaTh NPHOOPETCHHBIC 3HAHUS W YMEHHS B TPAKTHYCCKOU
NESATEeIbHOCTH U TIOBCETHEBHOM JKU3HU JUISI aHAJIM3a PEAIbHBIX YUCIOBBIX JAHHBIX,
NPEACTAaBICHHBIX B BHJE JAuarpamMm, rpadukoB, aHainu3za HUHoOpMauu
CTaTUCTHUYECKOr0 XapakTepa.

BbInyCKHHK MOJYYUT BO3MOKHOCTD:

— TIOHSTh, YTO YHUCJOBBIC JaHHBIC, KOTOPbHIE HCIOIB3YIOTCA IS
XapaKTEPUCTHKNA OOBEKTOB OKPYKAIOIIETO MHUpPA, SBISIOTCS MPEUMYIIECTBEHHO
MPUOJIMKEHHBIMH, YTO IO 3alUCH MPHUOJMKEHHBIX 3HAYCHUH, COJepkKaIuXcsi B
MH(OPMAITMOHHBIX UICTOYHUKAX, MOKHO CYJIUTh O MOTPEIIHOCTH MPUOTMKCHUS;

— TMIOHATh, YTO TMOTPENTHOCTh pEe3yJbTaTa BBIYUCICHUN JOJDKHA OBITH
COM3MEpHUMa C MOTPEIIHOCTHI0 UCXOIHBIX JIAHHBIX;

— TPUOOPECTH TMEePBOHAYANBHBIA OMBIT OpraHU3AHMHA COOpa JAHHBIX TPH
MPOBEICHUH OTpoca OOIIECTBEHHOTO MHEHHMSI, OCYIIECTBIATh WX aHaJW3,
MIPEICTABIIATh PE3YIbTAThI ONIPOCA B BUIE TAOIHUIIBI, JUATPAMMEI;

— MPUOOPECTH OTBIT POBEICHUS CITYYAMHBIX IKCIIEPUMEHTOB,B TOM UHUCJIE C
MOMOIIbI0 KOMIIBIOTEPHOTO MOJICTUPOBAHUS, HHTEPIIPETAIIUU UX PE3YIIbTATOB;

—  HAYYUTHCA  HEKOTOPHIM  CHEIUANbHBIM  TPHUEMaM  PCIICHHS
KOMOMHATOPHBIX 3a/a4.

2. Conep:xaHue Kypca

1. Yucaosbie pyHkuuu (9 4acon)

Onpenencaue (QyHKIMH, CIOCOOBI €€ 3amaHus, CBOMCTBA (YHKIIUH.
OOpartHas QyHKIHS.

OcHoBHasi 1eldb — CHUCTEMATU3UPOBATh H3BECTHBICE M H3YyYUTh HOBBIC
CBEJICHUS O JICUCTBUTEIIbHBIX YHCTIaX.

2. Tpuronomerpuyeckue GpyHKuuu (264acon)

3HaKOMCTBO C MOJEISIMM  «YHMCIIOBas OKPY)KHOCTb» M «4HMCIIOBas
OKPYXHOCTh Ha KOOPAMHATHOW TUIOCKOCTH». CHHYC, KOCUHYC KaK KOOpPJIWHATHI
TOYKM YHUCJIOBOM OKPYKHOCTH, TAaHT€HC M KOTaHTeHC. TpUrOHOMETpUYECKHe
(GYHKUMM YKCIIOBOTO apryMEHTa W CBSI3U MEXJYy HUMHU. TpPUTOHOMETpHYECKHE



(GYHKIIMU YTIIOBOTO apryMeHTa, pajuaHHas Mepa yria. @yHknuu Y = Sin X, y = C0S
X, ux cBoicTBa U rpaduku. Gopmynsl npuseacHus. [lepuoguyHocts GyHKIUN
y=sin X, y = COS X.

Cxartue u pacTsokeHue rpaduka QyHKIuH, TrpaduKk TapMOHUYECKOTO
kojebanus. Gynkuun y = tg X, Y = ctg X, ux cBoicTBa U rpaduxu.

[TapannenbHblil EPEHOC, CUMMETPUS OTHOCUTEIIBHO OCEW KOOpAWHAT U
CUMMETPHUSI OTHOCUTEIBHO HaYaJla KOOPAUHAT, CAMMETPHUS OTHOCUTEIBHO MPSIMOI
y= X

OcHOBHass 1ieNb — OCBOUTH MOHATHS CHUHYyCAa, KOCHHYCAa, TaHI€HCa H
KOTaHI'€HCa MPOU3BOJBHOTO yIia, U3y4YnUTh CBOMCTBA (PYHKIMH yIJia

3. Tpuronomerpuuyeckue ypapHenus (10uacos)

IlepBoe mpencTaBieHHE O PEUICHWH TPUTOHOMETPUYECKUX YPABHEHHM U
HEPaBEHCTB. APKKOCHHYC U PELIEHUE YpaBHEHHsI COSX = a, apKCUHYC U PEIICHHE
ypaBHEHUs SINX = a, apKTaHTeHC W pelIeHHe YpaBHEHHs X = a, apKKOTaHI'CHC U
peleHne ypaBHeHus ctgx = a.

IIpocrenie TPUrOHOMETPUIECKUE YPAaBHEHUS

Pemienne TpUrOHOMETPUYECKUX YPABHEHUN METOAOM BBEICHUS HOBOU
IIEPEMEHHON M PA3JI0KEHUS HA MHOXHWTEIW; OJHOPOJIHBIE TPUTOHOMETPHUUYECKHE
YPaBHEHMUS.

OcHoBHas 1eb — cCPOPMUPOBATH YMEHHUE pellaTh TPUTOHOMETPUYECKHE
YPaBHEHUH U HEPABEHCTBA

4. IIpeoOpa3oBaHue TPUTOHOMETPHUYECKUX BbIpaxkeHuid (154aco)
CHHYC ¥ KOCHMHYC CYMMBbl M Pa3HOCTH AapryMEHTOB. TaHI€HC CYMMBI
pazHocTu aprymeHToB. Dopmyinbl ABOMHOTO apryMeHTta, (GOpMyJbl MOHUKEHUS
CTEIICHHU. @opMyJsibl  IIOJIOBUHHOIO  yIIA. [Ipeobpa3oBanus  cymm
TPUTOHOMETPUUYECKUX (YHKUMNA B NPOU3BEJIECHUE U TPOU3BEACHUS B CyMMY.
BrelpaxkeHre TPUTOHOMETPUYECKUX (PYHKIMH dYepe3 TaHIeHC TOJIOBUHHOTO
aprymenTa. [IpeoOpa3oBanue BeipaxkeHust ASinX + B cosx k Buay C sin (X + t).
[IpeoOpazoBanusi MPOCTEHIIINX TPUTOHOMETPUUECKHUX BBIPAKECHUM.
OcHoOBHas 1ETb — OCBOUTH (DOPMYJIbl KOCHHYCA U CUHYCA CYMMBbI U Pa3HOCTH
JIByX YTIJIOB, BbIpa0OTaTh YMEHHE BBIMOJHATH TOXKIECTBEHHBIE MPEOOpa30BaHUS
TPUTOHOMETPUUECKUX BBIPAXKEHHI C UCTIOIB30BAHUEM BBIBEICHHBIX (POPMYIL.

5. IlpousBoanasi(31uac)

UucnoBele TOCIENOBATEILHOCTH (OMpeaesieHre, TapaMeTphbl, CBONCTBA).
[lonarne mnpenena MOCAEAOBATEILHOCTA (HAa HArJSHO-UHTYUTUBHOM YpPOBHE).
CymecTBoBaHuEe TMpefiela MOHOTOHHOM OrpPaHUYEHHON MOCJIEI0BATEIbHOCTH
(mpocreiiiie ciydan BBIYMCICHUSI MPEAEIOB MOCIEI0BATEIbHOCTH: JIJIMHA
OKPY>KHOCTH U IIJIOIIA/Ib Kpyra Kak Mpeelibl MOCIeI0BATEIbHOCTEH; BEIUUCICHUE
CyMMBbI OECKOHEUYHOW TreomeTpuueckoii mporpeccun). llpenen dyHkmmm Ha
OECKOHEYHOCTH U B TOUKE.

[TonsiTue 0 HEMPEPHIBHOCTH (DYHKITUH.



[Ipupamenne  aprymenrta, mnpupamenue  Qynkuuud.  OmnpeneneHue
IPOU3BOJHON: 3aJau, NPUBOAAIINE K IOHATHUIO MPOU3BOAHOM, OIpEAeiCHUE
IPOU3BOJHON, €€ T€OMETPUUYECKUN U (PU3MUECKUI CMBICI, aJrOPUTM OTHICKAHUS
MIPOU3BOIHOM.

Boruncnenue npousBoaHbIX: (GopmMyiibl nuddepeHnupoBanus A1 QyHKIUI
y=C, y=kxtm, y=x,y=1x y=Vx y =sinx, y = €0SX), mpaBmia
nuddepentiupoBanns (CyMMBbI, TMPOU3BENICHHS, YacTHOTO), AuddepeHIupoBanme
bynkmuid y = X 3,y = tgX, y = ctgX, y = X* , nudpdepennuposanue pynkuun y = f
(kx + m).

VYpaBHeHHEe KacaTeabHON K rpaduKy QyHKIIUH.

[IpousBogubie 0OpaTHONW (YHKIIMU M KOMIIO3ULIMU JAaHHOW (QYHKIUU C
JIMHEUHOU.

[IpumeneHrne TpPOM3BOAHON I WCCIENOBAaHUS (YHKIIMI: HCCIeI0BaHUE
(YHKIIMIT Ha MOHOTOHHOCTb, OTBICKAHME TOYEK OJKCTPEMYyMa, IIOCTPOCHUE
rpa¢pukoB QyHKUMi. OTbICKaHWE HAWOOJBIIMX W HAUMEHBUIMX 3HAUYE€HUH
HENpPEephIBHOM (YHKIIMM Ha IMPOMEXKYTKE, 3a7aud Ha OThICKAHHE HAaWOOJBIIMX U
HAaUMEHbBIINX 3HAYEHUN BEIUYUH.

[Ipumepsl MCHOIB30BAaHUS IMPOU3BOJHOM JJISi HAXOXKACHUS HAWITYyUIIEero
pelIeHHs B MPHUKIAJHBIX, B TOM YHCJIE COLUAIBHO-DPKOHOMUYECKUX, 3aJadax.
HaxoxeHne ckopocTH JiIs poliecca, 3aJaHHOro (opMysol min rpaduKoM.

OcHoBHasl 11e/Ib — MOBTOPUTH, 3aKpenuTb M 0000mUTH OCHOBHbIE 3YH,
nony4yeHHsle B 10 kiacce.

6.Cucremarusanus u 0000meHne u3yyeHHoro marepuasia (114acon)

11 knacc
1. IlloBTOpenne matepuana 10 kiaacca. BXoaHoi MOHMTOPUHT

2.Ctenenu u kopuu. Crenennble pynkunu (18 yacon)

[TonsiTHEe KOPHS N- CTENEHU U3 ACHCTBUTEIBHOrO yncia. OyHKIUU KOPEHb
creneHn n>1 wux cBoiictBa u Tpaduku. CBoiicTBAa KOpHS N-CTEINCHHU.
[IpeoOpazoBanne BBIpaKEHUM, coJepkKalux paaukaibl. O000IIeHHE TOHATHS O
nokasaresne crenenu. Crenennbie GyHKIUU, UX CBOMCTBA U rpaduKH.

OcHOBHAs e — MO3HAKOMUTH YYAIIUXCS C MOHSTHUS KOPHS N-U CTENEHU U
CTETICHU C PallMOHAJIbHBIM MOKa3aTesieM, KOTOPhIC SIBJISIOTCS 0000IEHUEM MOHATUN
KBaJIPATHOTO KOPHS Y CTENICHU C LEJbIM MTOKA3aTEIIEM.

Cnenyer oOpaTuTh BHUMAaHHE y4alllMXCsl Ha TO, YTO pacCMATPUBAEMBbIE 3]1€Ch
CBOMCTBA KOpPHEH M CTENEHEW C palMOHAIBHBIM IOKA3aTeJIeM aHAJIOTUYHBI TEM
CBOMCTBaM, KOTOPBIMH 00JIaIal0T W3yUeHHbIC paHee KBAJpaTHbIC KOPHU U CTETICHU C
HEeNbIMA  TTOKa3aTeNsiMu. HeoOXoauMo yaenmuTh TOCTaTOYHO BPEMEHH OTPadOTKe
CBOWCTB cTerneHel 1 ((OpMUPOBAHHUIO HABBIKOB TOXKIECTBEHHBIX MPEOOPA30BAHUM.

®opMUpPOBAHUE NPEACTABICHUN KOPHS N-OW CTENEHU U3 AECUCTBUTEIIBHOTO

yucia, yHKIun Y = Yx un rpaduka 3Tol QyHKIHH.



OBnaneHue yMEHHEM H3BJICUCHHUS KOPHS, MOCTpOoeHMs rpaduka QpyHKIUU

y= Yx u oTpeseNeHus] CBOUCTB QyHKIUU Y = Ux.

OBnazeHNe HaBBIKAMM YIIPOIICHHE BBIPAXKEHUM, COAEPKAIIMX paguKal,
NpUMEHSS CBOWCTBA KOpHS N-ii creneHu. OOOOMMTH M CUCTEMATU3HPOBATH
3HAHMS yYallluXcs O CTENEHHOW (DYHKIIMH, O CBOMCTBA.

3. Iloka3aTenbHas u Jorapupmudeckass yHkuuu (294acon)

[Toka3arenbHas ¢yHkus, e€ cBodctBa uW rpaduk. IlokazaTenbHbie
YpaBHEHUS. IToka3zarenbHble HEPABEHCTBA. [TonsTue aorapugdma.
Jlorapudmuueckas ¢yukmus, e€ cpoiictBa U rpaduk. CpoiicTBa jorapu@mos.
Jlorapudmuueckue ypaBHeHus. Jlorapudmuueckue HepaBeHcTBa. Ilepexon k
HOBOMY OCHOBaHuio Jjorapupma. [uddepeHunpoBaHue IMo0Ka3aTeIpHOU U
Jorapudmuyeckoit pyHKIni

OcHOBHass 1enb — T[O3HAKOMUTh  Yy4YallMXCsd C  IOKa3aTelbHOM,
gorapu()MHUUECKOM M CTENEHHOW  (QYHKUMSIMHU;  U3yYEHUE  CBOMCTB
NOKa3aTeIbHOMW, JIOrapu(PMUUECKOM U CTENEHHOW (YHKIUN TMOCTPOUTH B
COOTBETCTBUM C IMPHUHATON 001Iel cxeMol uccienoBanus pyHkuuil. [Ipu aTom
0030p CBOICTB JaBaTh B 3aBUCUMOCTH OT 3HaYeHUH mapameTpoB. [lokazarenbHble U
Jorapu(MUYECKe ypaBHEHHUS U HEPABEHCTBA pPELIaTh C OMNOPONM Ha HU3YUYECHHBIE
CBOWCTBa (DYHKIMI; MO3HAKOMHUTH YYaIIMXCS C MPOU3BOJAHON IOKa3aTEIbHOU M
Jorapumuueckoil GyHKIUH, cHOPMUPOBATH Yy yYalIUXCS HABBIKM BBIYMCIICHHUS
IPOM3BOJHON TOKa3aTeNbHONM M JjorapupmMuyeckoil (yHKIUU, yepe3 pelieHue
pa3IMYHBIX THUNOB 3aJaHui. BpIBOJ (opMynbl NpOU3BOIHON IMOKa3aTeIbHOU
(GYHKIIMM TIPOBECTH HA HAIVSIIHO-UHTYUTHBHOW oOcHOBe. Ilpu paccmoTpeHuu
Bonpoca o0 Aud@depeHunaIbHOM  yYpaBHEHUM  [OKAa3aTEIbHOTO pocTa |
MOKAa3aTeJIbHOrO YOBbIBaHMS MOKa3zaTenbHas (YHKUMSA JODKHA BBICTYNATh — Kak
MaTeMaTU4yeckass MOJIeNb, Haxo[suias LIMPOKOE IPUMEHEHUE TMpPU H3YUYEHUU
peanpHBIX  IPOLIECCOB W SIBJICHUM  JAEHUCTBUTENBHOCTH. DopMupoBaHue
MIPEICTABICHUN O MOKa3aTeNbHOU U JIorapuPmMuueckoil QyHKIUSIX, UX Tpadukax u
CBOMCTBaXx.

OBnaneHue yMEHUEM I[OHMMaTb UM YUTaTh CBOMCTBA U Tpaduku
jgorapupMuyeckor  (QpyHKIMM, pemars JorapupMUYECKUe YpaBHEHUS U
HEPaBEHCTBA; IOHUMATh U YUTATh CBOWCTBA U IpauKU MOKa3aTelbHON QyHKIUH,
pemarh NoKa3aTeabHble YPABHEHUS U HEPABEHCTBA.

Co3nanue yciaoBHM Al pa3BUTUS YMEHHUS MPUMEHSTHh (PYHKIIMOHAIBHO-
rpaduyeckue NPEACTaBICHUSA [UIsl ONUCAaHUS M aHajlu3a 3aKOHOMEPHOCTEM,
CYILIECTBYIOLMX B OKPYKAIOIIEM MHUPE U B CMEXHBIX MTPEIMETaX.

4. TlepBooOpa3Hasi u nHTerpasj(8uacon)

[TepBooOpa3zHas. [IpaBuiia oThiCKaHus EpBOOOpa3HbIX. TabyiMila OCHOBHBIX
HEONPEAENEHHBIX UHTErPAJIOB. 3a/1a4d, MPUBOASIINE K MOHATHUIO ONMPENECIECHHOTO
uHTerpana. [lonstue o0 onpeneseHHOM MHTETpasie KaK IJIOMa I KpUBOJIMHEUHON
Tpaneuuu. Popmyna HeroToHa-JIeitbHua. Bhruncienue mmionaaed MmIOCKUX
buryp ¢ noMOuIbIO ONPeAeTEHHOTO HHTETpaIa.



OcHOBHasi 1eJib — TMO3HAKOMUTh YYAIlUXCA C HWHTErPUPOBAHUMEM Kak
ornepanuen, oopaTHoil 1udPepeHInpOBaHNIO; HAYYUTh MCIOJIb30BaTh CBOMCTBA U
npaBuia TPU HAXOXKACHUM TEPBOOOPA3HBIX pa3IMYHBIX (YHKUMNA, HAYYUTh
yYalllUXCsl  NPUMEHSTh  MEpBOOOpPA3HYIO  JUIsl  BBIYMCICHUS  IUIOHIa/eH
KPUBOJIMHEHHBIX Tpanenuid (dopmyna HreroTona-JIeibnumna). dopmupoBaHue
NPEACTABICHUA O TOHATUU IE€pBOOOPA3HOM; O TOHATHUM HEOINPEAEICHHOIO
MHTErpasa, ONpeaesICeHHOI0 HHTErpaa.

OBnazneHre yMeHHEeM NMPUMEHEHHS IEPBOOOPa3HON (PYHKIIMU MIPH PELICHUH
3aJa4d BBIYMCICHUS IUJIOMAACH KPUBOJMHEHHBIX Tpameluil U APYTruX IIIOCKUX
¢uryp; NPUMEHEHUs TEepBOOOPa3sHOW (YHKIMM TpU PEIICHUH 3a/a4yd
BBIUMCIICHHS TUTOMIAACH KPUBOJIMHEWHBIX TPaNeuui U IPYruX IIOCKUX QUTyp.

S. DJIEeMEHTbl MATEMATHYECKOH CTATHCTUKH, KOMOMHATOPUKH M
TeopuHu BeposaTHOCTeM (154acoB)

Cratuctuueckast o0paboTka naHHbIX. [IpocTtelimme BeposITHOCTHBIE 3a4a4u.
Coueranus u pazmenieHus. @opmyisl OnHoma Herotona. CiydaiiHble cOOBITUS U
UX BEPOATHOCTH.

OcHOBHass 1eIb — TOBTOPUTH U CHUCTEMAaTU3HpPOBATh 3HAHUSA O
CTaTUCTHUYECKOM 00pabOTKE JAHHBIX, KOMOMHATOPUKE U TEOPUH BEPOSITHOCTEH,
M3YUYEHHBIX B Kypce 9 Kiacca; MO3HAKOMHTh YYalIuXCsl ¢ OCHOBHBIMU TE€OpEMaMu
TeopuHn BeposiTHocTed U OuHoMoMm HproTrona. OBiajieHME€ YMEHHEM MPUMEHSTH
IIEPECTAaHOBKHU U Pa3MELIEHNUs, TEOPEM CIIOKEHUS U YMHOKEHUS BEPOSATHOCTEN IS
HAXOKJEHUSI BEPOSITHOCTEW COOBITU.

6. YpaBHeHus u HepaBeHCTBa. CucTeMbl YPABHEHNH M HEPABEHCTB
(20uacoB)

PaBHocunpHOCT, ypaBHeHui. OOIME METOABI PEIICHUN YpaBHCHUM:
IepexXo] K PaBHOCUJIBHOMY YPaBHEHMIO, PA3JI0KEHHE HA MHOXUTEIIHU, BBEIACHUE
HOBOM MepeMeHHOH, GYHKIIMOHATBHO-TPahUIECKUN METOI.

Pemienne HepaBeHCTB ¢ OAHON MEPEMEHHON. PaBHOCUIIBHOCTh HEPABEHCTB,
CUCTEMBI M COBOKYIHOCTHM HEPABEHCTB, HPPAMOHAIBHBIE HEPABECHCTBA,
HEPABEHCTBA C MOAYJIAMU.

CucreMbl ypaBHEHUH . Y PAaBHEHUS Y HEPABEHCTBA C MMAPAMETPAMM.

OcHoBHas 11e1b — OOOOIIMTh M CHUCTEMATHU3UPOBATH 3HAHHUS O METOJaxX
pEILICHUN ypaBHEHUN U HEPABEHCTB M UX CUCTEM; BBECTU B PACCMOTPEHUE HOBBIE
METOJIbl, pAaHEE HE W3YYEHHBIC, HAYYUTh YYALIUXCS peElIaTh CMELIAHHbBIC
ypaBHEHUS U HepaBeHCTBa. Co3gaHuEe YCIOBUM ISl Pa3BUTHSL YMEHHUS pEIIATh
3amaun EI'D rpynmel C, cBsi3aHHBIE C PEUIEHWEM CMENIAHHBIX YPaBHEHUU U
HEPABEHCTB, & TAKKE CUCTEM YPAaBHECHHUN U HEPABEHCTB C MMAPAMETPOM.

7. CucremaTu3anus u 00001eHne H3y4eHHOro maTtepuasa(l2 yacon)

OcHOBHas MeNb — MOBTOPUTh M OOOOIINTH HABBIKM PEIICHHUS OCHOBHBIX
TUTMOB 33Jlad MO CJEIYIOIMUM TeMaM: MpeoOpa3oBaHUE TPUTOHOMETPUUECKUX,
CTETICHHBIX, MOKa3aTeIbHBIX u JorapumMuyecKux BBIpaKEHU;



TpUTOHOMETpUUECKre GYHKUUU, (DYHKIHUSA

y=%/x , mokasarembHas (yHKIUS,

Jorapudmuueckas (QyHKIUS; MPOU3BOJHAS; TEepBOOOpa3Has; pa3lIUYHbIE BUIBI
ypaBHEHHIA U HEPABEHCTB.

Pe3epBHbIe ypokH (2 yaca)

3. TEMATUYECKOE IINTAHUPOBAHHUE

10 kaace
Ne Haspanwue paznena, TeMbl Pacnpenenenne yacoB no
TeMaMm
KonudectBo K/p
4acoB
1. | YucnoBbie GyHKIMH 9 -
2. | TpuronomeTrpruyeckre QyHKITUU 26 3
3. | TpuronomeTpruyecKue ypaBHEHUs 10 1
4. | [IpeoOpa3oBaHe TPUTOHOMETPUUECKUX 15 1
BBIPAKEHUN
5. | [IponsBogHas 31 3
6. | O6o0maromee MOBTOpEHNE Kypca 11 TECT
MaTEMaTHUKH
Uroro 102 9
11 kaace
No HaszBanue paznena, Temsl Pacripenenenue yacos 1o
TeMaM
KomuuectBo K/p
4acoB
1 | I[loBTopenue matepuana 10 kiacca. Bxonnou 4 1
MOHUTOPHHT
2 | Crenenu u kopHH. CTeneHHbIe PYHKIINU. 16 1
3 | [lokazarenpHas u norapudmudeckas GyHKIUNA 30 3
4 | TlepBooOpa3Hasi 1 MHTETpal 8 1
5 DeMeHThl MaTEMAaTUUYECKOM CTaTUCTUKH, 11 1
KOMOWHATOPUKH M TEOPUH BEPOSITHOCTEMN
6 | YpaBHeHus u HepaBeHcTBa. CUCTEMBI 15 1
YPABHEHUI U HEPABEHCTB
7 Cucremaruzaius 1 00001IeHIE U3YYEHHOTO 16 1
MaTepuasa
Pe3epBHbIEC ypOoKHU 2
Hroro 102 9




IIpunoxenue 1
YuyeOHO-MeTOANYECKAs IUTEPATYPa

1. AnekcannmpoBa JILA.  Anrebpa u Hayama aHanmmza. 11 ki
CaMocTosiTenbHbIE pabOThI: MocoOue s 00I1e00pa30BaTENbHBIX YUPEKICHUI/
noA. pea. Mopakosuua A.I'.—M.: Muemo3una,2010r.

2. lennmesa JI.O. Anre6pa u Hauyana ananmsza. 10-11 ki, Temaruueckue
TECThI U 3a4€Thl IJIs1 001Ie00pa3oBaTeNbHbIX yupexkaenuil.- M: Muemosuna, 2009
r.

3. Kynopopa T.W. Anre6pa u Havaya aHanu3a. 11 ki.: [loypounble miaHbl
no yuyeoHuky Mopakosuya A.I'.- Bonrorpaa: Yuurens, 2009.

4. JleButac I'.I'. MaremaTnueckue AUKTAHTHL. 7-11 kmaccel. JlugakTuyeckue
Marepuaibl.- M.: Mnekca, 2006 r.

5. Mopakouy A.I'. Anre6pa W Hauvajga MaremaTudeckoro anaiauza. 10-11

kiaccbl. B 2 4. YueOHUK mig ydamumxcsi o0I11eoOpa3oBaTeNIbHbIX YUPEKICHUN
(6a3oBbIit ypoBeHb ).- M: MueMo3uHa, 2010 r.

6. Mopakosuu A.I'., Tynpumnckas E.E. Anrebpa n nHadana ananmsa. 10-11
k1. KonTpoabsHbie pabotel, M.: Maemo3una, 2009 r.

HNHuTepHer-pecypcesnl

1. MatemMatuka: €XEHEIEIbHOE Y4eOHO-METOAUYCCKOE NPHIOKECHHE K
rasete «[lepBoe cenTs0ps»: http://mat.lseptember.ru.

2. MunucTepcTBO 00pa3oBanus u Hayku P®: http://www.mon.gov.ru/

3. @denepasibHOE  TOCyJapCTBEHHOE  yupexknaeHue  «l'ocyaapcTBEeHHBIM
HAyYHO-HCCIICIOBATCIbCKIMA ~ MHCTUTYT HMH(DOPMAIIMOHHBIX  TEXHOJOTUH U
TeJleKoOMMyHuKanui»: http://www. informika.ru/

4. TectupoBanue on-line: 5-11 kmaccer: http://www.kokch.kts.ru/cdo/

5. Caiit sHumkitoneamii: http://www.encyclopedia.ru/

6. DnexTpoHHbIE O0Opa3oBaTelbHBIE pecypchl K YydeOHukam B EnnHoii
KoJutekumu: Www.school-collection.edu.ru
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