MyHununajibLHoe aBTOHOMHOE 00111e00pa3oBaTe/ibHOE YUpe:KIeHue

«Cpennsisi 00meo0pa3zoBarebHas MKoJa Ne 9»

ropoaa Kanam YyBamckoii Peciy0iuku

PACCMOTPEHO

IIporokou Ilenarornyeckoro cosera
MAOY «COUI Ne9y r. Kanam
Uysamickoil PecryOnuku

Ne 10 ot 26 aBrycra 2024 rona

YTBEPX/IEHO
ITpuxazom MAOY «COLI Ne 9»
r. Kanam Yysamickoit PecriyOnuku

No 55-0 ot 26 aBrycra 2024 rona

PABOYASA ITPOT'PAMMA

Kypca BHEYPOYHOIi eATeJTbHOCTH «AJIredpa 1 HA4aJIa MaTeMaTHYeCKOr0 aHAJIHU3a»

st ooyqaromuxest 10-11 kiaaccon

r. Kanamr

2024



COJAEPKAHUE YYEBHOI'O ITPEJIMETA
10 KIIACC

IIpoduabHbIH ypOBEHD
YucioBble 1 OyKBeHHbIE BbIPAKECHHSA

Henumocts nensix uucen. Jlenenue c¢ ocratkoMm. Cpasnenus. PemieHue 3agad ¢ UEIOYUCICHHBIMHU
HEU3BECTHBIMU.

KommiekcHple uncia. ['eomerpuueckass MHTEpIpeTanuss KOMIUIEKCHBIX uucen. JlelcTBUTENnbHass U
MHHMas 4acTh, MOAYJb U apTyMEHT KOMIUJIEKCHOTO uncia. Anredpandeckas 1 TPUTOHOMETpHUYECKasi (pOPMbI
3aMycy KOMIUIEKCHBIX ynced. Apudmernyeckue AecTBHs HaJl KOMIUIEKCHBIMH YHCIaMH B Pa3HBIX (hopMax
3anucu. KOMIUIEKCHO compshKeHHbIE uncia. Bozgedenue 8 Hamypanvhylo cmeneHs (opmyna Myaspa).
OcHognas meopema aneeopbi.

MHoOrouiaeHsl OT OJHOM NMEPEMEHHOU. J[eIMMOCTh MHOTOWIECHOB. JleJeHre MHOIOYJIEHOB C OCTAaTKOM.
PanmonanpHple KOPHU MHOTOYJICHOB C HeNbIMU Kod(hduuueHtamu. Pernenue menbix anredpanyeckux
ypaBHenuii. Cxema [opnepa. Teopema besy. Ywucino kopHeld MHOTOWIeHa. MHOTOWIEHBI OT JBYX
nepeMeHHbIX.  Dopmylibl COKpalleHHOTO0 YMHOXKEHHs i crapmux creneHel.  bunom HbroToHa.
MHnozounenvl om HeCKONbKUX NEPEMEHHBIX, CUMMEMPULECKUE MHO20YUIeHb.

Kopensb crenenn N>1 u ero coiictBa. CrteneHb ¢ palMOHAIBHBIM IOKa3aTeaeM U ee cBoiicTBa. [lonsatue
0 CTENEHH C JIEHCTBUTENIbHBIM NO0Ka3aTeneM. CBOWCTBA CTENEHU C JEHCTBUTEIbHBIM I10KA3aTEIEM.

Jlorapudm umcna. OcHoBHOe norapudmuueckoe ToxaectBo. Jlorapudm mnpousBeneHUs, 4acTHOTO,
CTETICHU; TIePeX0]l K HOBOMY OCHOBaHUIO. JleCATHYHBIN U HATYpaAIbHBINA JOrapu(Mbl, YUCIIO €.

[Ipeobpa3oBaHus BeIpaKEHUH, BKIIOYAIOMINX apu(METHUECKHE ONEPallu, a TAaKKe Olepaliyi BO3BEACHUS
B CTEIICHb U JIOTapu(MHPOBAHUSI.

Tpuronomerpus

CuHyC, KOCHHYC, TAaHT€HC, KOTAaHI'€HC NPOM3BOJBHOIO yria. PannanHas mepa yrna. CuHyc, KOCHHYC,
TAHIeHC U KoTaHreHc uuciaa. (OCHOBHbIE TPUTOHOMETpUYECKHE TokiaecTBa. Dopmysbl NpuBEIEHUS.
CuHyC, KOCMHYC M TAaHT'€HC CyMMBI U Pa3HOCTH JBYX yrJIoB. CHHYC M KOCHHYC JBOMHOrO yria. Dopmynsi
nonogunnozo yena.  IlpeoOpa3oBaHus CyMMbl TPUTOHOMETPUYECKHUX (YHKIMH B NPOU3BEJIEHUE W
NPOM3BEACHUS B CYMMY. Buwipaoicenue mpucoHomMempuieckux @QYHKYull yepe3 mMAaHeHC NOA08UHHO20
apaymenma. IlpeoOpa3oBaHUs TPUTOHOMETPUYECKHX BBIpaXKEHUH. [Ipocmetiwiue mpucoHomempuyeckue
VPABHEHUs U HEPABEHCMEA.

ApKCUHYC, apKKOCUHYC, apKTAaHT€HC, apKKOTAaHT€HC.

DOyHKIUH
Oynkuuu. O61acTh ompeneneHust 1 MHOXKecTBO 3HaueHud. ['paduk Gynkuun. Iloctpoenne rpapukon
GyHKIMHM, 3aJaHHBIX pa3IuyHbIMH crocobamu.  CBoiicTBa (yHKUMH: MOHOTOHHOCTb, YETHOCTh H

HEYETHOCTb, NEPUOJIMYHOCTh, OIPaHMYEHHOCTb. [IpoMexxyTku Bo3pacTaHus U yObIBaHUS, HaUOOJIbIIEE U
HaVMEHbIIIEe 3HAUEHUS, TOYKH HKCTpeMyMa (JIOKaJbHOTO MAaKCHMyMa M MHUHUMYyMa).  Bweinykiocms
@yukyuu. I'paduueckas uHTepnperauus. I[Ipumepsl (QyHKIHMOHANIBHBIX 3aBHCUMOCTEHl B peabHBIX
npoueccax u sIBJICHUSIX.

Cnoxnas QyHkuus (kommosunus ¢yHkuui). Bzaumuao oOpatnble Qynkiuu. OOnacTe onpeneneHus u
oOnactb 3HaueHUN oOpaTHOU (yHKUMU. ['papuk oOpatHON (yHKuMU. Haxoxnenue ¢yHkuuu, oOpaTHOM
JaHHOM.

CrenenHass QyHKIMS € HaTypaJbHbIM I[OKazareiaeMm, €€ CcBOHCTBa u rpaduk. BepmukanvHble u
20pU30HMANbHbIE ACUMNIMOMbL 2paguKros. I paguxu OpoOHO-TUHEUHbIX QYHKYULL.

Tpuronomerpudeckne (GyHKIMH, WX CBOWCTBA W TpaduKH, MEPHOAUIHOCTh, OCHOBHOW MEPUOI.
Obpamuvle mpucoHomempuiecKue QYHKYuu, ux ceotcmea u papuxu.

[ToxazarenbHast pyHKIMS (IKCIIOHEHTA), €€ CBOMCTBA U rpaduK.

Jlorapugmuueckas pyHKLus, €€ CBOUCTBA U TpaduK.



[IpeobOpazoBanus rpadmKOB: MapauIeTbHBINH MMEPEHOC, CHUMMETPUS OTHOCHUTEIBHO OCEH KOOPIWHAT, U
CUMMETpHUsI OTHOCUTEIBHO Hayajda KOOPAUHAT, CUMMETPHUS OTHOCUTEIBHO HPSIMON Y=X, pacmsoceHnue u
corcamue 8001b 0cell KOOPOUHAM.

Hauana maTeMaTHyecKoro aHajimu3a

[Tonsatue o mnpenene mnocienoBaTenbHOCTH. CyllecTBOBaHME Mpefesia MOHOTOHHOM OrpaHHYeHHON
MOCIEI0BATENbHOCTH.  JTMHA OKPYXXHOCTM M IUIOMIA[b Kpyra Kak MpeAeNbl IOoCIeI0BaTeIbHOCTEH.
BeckoneuHo yObIBaromiass TeOMETpHUYECKass NpOTrpeccuss U ee cymma. leopembl O Hpeoenax
nocnedosamenvrhocmetl. Ilepexoo k npedenam 6 HepageHcmaax.

[Tonsitre o HenpepbiBHOCTH (DyHKIIMU. OCHOBHBIC TEOPEMBI O HETIPEPHIBHBIX (DYHKIIUAX.

Touamue o npedene gyuxkyuu 6 mouxe. Ilosedenue @ynxyuti Ha beckoneunHocmu. Acumnmomai.

[TonsiTue o mpousBoAHON (yHKIMHU, (PUBUYECKHIA U TEOMETPUYECKHNA CMBICT MPOM3BOIHONW. YpaBHEHHE
KacaTtenbHOM K Tpaduky ¢yHkuuu. [Ipous3BojHbIE CyMMBI, pPa3HOCTH, NPOU3BEIACHHUS U YaCTHOTO.
[Tpou3BOIHBIC OCHOBHBIX YJIEMEHTAPHBIX QYHKIMHA. [Ipou3zoousie ciodicHou u oopamuot ¢yukyuti. Bropas
npousBogHas. IlpumeHeHne NTPOM3BOJHOW K HCCIEAOBaHHIO (YHKUMH M MOCTPOCHHIO TIpadUKOB.
Hcnonb3oBaHne TPOW3BOAHBIX TMPU PEIICHWH YypPaBHEHWH W HEPABEHCTB, IMPU PEHICHHH TEKCTOBBIX,
bu3NYECKUX U TEOMETPUUECKUX 33/1a4, HAXOKICHUN HAUOOIBIINX U HAMMEHbBIIINX 3HAUCHUH.

[Tnomane kpuBodWHEHHOW Tpanenuu. [loHsaTne 00 omnpeaeneHHoMm wuHTerpane. I[lepBooOpa3Hasi.
[TepBoobOpazubie snemeHTapHbix ¢GyHkiuil. [IpaBuna Berumcnenus nepooOpasubix. ®opmyna HeroTona-
JleitOHuua.

[Tpumepsl HCMONB30BaHMSI MPOM3BOAHON ISl HAXOXKACHUS HAWIYYILEro pelIeHUs B MPHUKIAJIHBIX
3amadax. HaxokneHwe ckopocTd Ui Tporecca, 3aJaHHoro (opmynoil wimm rpadukxom. I[Ipumeps
NPUMEHEHHUS UHTETpasa B (pu3nKe U reoMeTpuu. Bropas npousBoaHas u ee GU3NYECKUN CMBICI.

YpaBHeHUs] M HEPABEHCTBA

Pemienne pamMoHANBHBIX, IMOKA3aTENbHBIX, JIOTApU(OMUYSCKUX YypaBHEHUH W HEpaBeHCTB. PemeHue
UPPALMOHAIBHBIX U TPUTOHOMETPUUECKUX YPABHEHUU U HEpABEeHCMS.

OcCHOBHBIE MPUEMBI PEIICHUS] CUCTEM ypaBHEHHUM: MOACTAHOBKA, aJireOpandecKkoe CIOKEHHUE, BBEJICHHE
HOBBIX MEPEMEHHbIX. PaBHOCHUIBHOCTh ypaBHEHHI, HEPABEHCTB, cUCTEeM. PellleHHe cucteM ypaBHEHUH C
JIBYMsI HEU3BECTHBIMU ITPOCTEHIIMX TUIIOB. PellleHne cucteM HEpaBeHCTB C OJHOM ITEPEMEHHOM.

JlokazaTenbcTBa HepaBeHCTB. HepaBeHCTBO O cpelHeM apu(PMETHYECKOM U CPEAHEM T'€OMETPUYECKOM
JIBYX YHUCEN.

Hcnons3oBaHue CBOUCTB W TpadukoB GYHKIUH TpU pEHICHHH YpPaBHEHHM M HEpaBeHCTB. MerTon
uHTepBajoB. M300pakeHrne Ha KOOPAMHATHOM TUIOCKOCTH MHOXKECTBA PEIICHUN ypaBHEHUN M HEPABEHCTB C
JIBYMsI IEPEMEHHBIMU U UX CHUCTEM.

[IpuMeHeHrne MaTeMaTUUYEeCKUX METOJOB JJIS PEIICHUsI COACPKATEIBHBIX 3a/1ay U3 Pa3IMYHBIX objacTein
HayKH U npakTuku. VHTEpnperanus pe3yJsibraTta, yu4eT peajJbHbIX OTPaHUYCHUN.

DJIeMeHTbI KOMOMHATOPUKH, CTATHCTUKHU U TEOPHH BEPOSATHOCTEH

TabnuuHoe u rpaduyeckoe NpeacTaBlIeHUe JaHHBIX. Yucioevie Xapakmepucmuku psiooe OAHHBbIX.

[ToouepenHslit 1 OAHOBPEMEHHBIN BBIOOP HECKOJIBKHX 3JIEMEHTOB M3 KOHEUYHOTO MHOXKECTBAa. DOpMyIIbI
yHclia NEepPEeCcTaHOBOK, COYeTaHuM, pasmelieHuid. Pemenne komMOuHaTOpHbIX 3amad. dopmyna OuHOMa
Herorona. ColicTBa OMHOMHUANBHBIX K03 ¢uienToB. Tpeyronbauk [lackans.

DOneMeHTapHbIe U CJIOXHbIE coObITHS. PaccMoTpeHue cilydaeB U BEPOSITHOCTH CyMMbl HECOBMECTHBIX
COOBITUH, BEPOSTHOCTb IMPOTHUBOMOJOXKHOIO COObITUS. [lonamue o He3asucumocmu  COObIMULL
Beposamuocmo u cmamucmu4eckas 4acmoma HacmynieHus COObImus.

11 KJIIACC
IMoBTOpEHUE 32 KypC OCHOBHO¥ HIKOJIBI (4 Yaca)

Henumoctsb unces (6 4acos)

HenmuMmocTts nensix uucen. Jlenenue ¢ ocratkoM. CpaBHeHus. PelieHue 3amad ¢ 1€I0YNUCICHHBIMU
HEU3BECCTHBIMU.

MHorousenbl. Aireopanyeckue ypapHeHus (7 4acoB)

MHorouneHns! 0T OTHOM NEPEMEHHON. [lenMMocTh MHOTrOWIEHOB. JleneHre MHOTOYJIEHOB C OCTATKOM.
ParnmonanbHble KOPHM MHOTOWIEHOB C IIeNbIMU Koddduimentamu. PemeHne nensix anreOpanyeckux



ypaBHeHuii. Cxema l['opuHepa. Teopema bezy. UYucio kopHeil MHOrowieHa. MHOro4wieHbl OT JBYX
nepeMeHHbIX.  POpMyJbl COKpPAIEHHOIO YMHOXEHUS [UId CTapmux creneHed. bunom Herorona.
MHoOro4wIeHbl OT HECKOJIBKUX IEPEMEHHBIX, CAMMETPUYECKHUE MHOTOUJICHBI.

CreneHs ¢ 1eliCTBUTEIbHBIM NOKa3aTesieM (4 4acoB)

Kopenp crenenn n>1 u ero cpoiictBa. CTeneHb € PAallMOHAIBHBIM IIOKA3aTEJEM M €€ CBOWCTBA.
[TonsaTue o cTeneHu ¢ AEUCTBUTENBHBIM MOKa3aTesieM. CBOMCTBA CTENEHU C ACHUCTBUTEIBHBIM IMOKA3aTEIEM.
Pemrenne panmoHalbHBIX ypaBHEHUA M HEpaBeHCTB. OCHOBHBIE MPUEMBl PEUICHUS CUCTEM YPAaBHEHMIA:
[I0JICTAHOBKA, aJIreOpandeckoe CIO0KEHHE, BBEICHHWE HOBBIX NEPEMEHHBIX. PaBHOCWIBHOCTH ypaBHEHUH,
HEPaBEHCTB, CUCTEM. PemieHne cucTeM ypaBHEHMI ¢ JByMsI HEM3BECTHBIMM MPOCTEHIINX TUIIOB. PemieHue
CHUCTEM HEPaBEHCTB C OJHOU IIEPEMEHHOM.

Crenennas ¢pynkuus (9 yacoB)

Oyuknun. O05acTh onpeseNieHrs U MHOXKECTBO 3HadeHuid. [ paduk ¢pynkuuu. [Toctpoerne rpadukos
GbyHKIMI, 3alaHHBIX paznu4HbIMU crocoOamu.  CBoiicTBa (yHKUMHA: MOHOTOHHOCTb, YETHOCTh H
HEYETHOCTh, NEPUOJIUYHOCTh, OTPAaHMYCHHOCTb. [IpoMexyTKH Bo3pacTaHHsl U yObIBaHUS, HAUOOJIbIIEE U
HauMEHbIIIEe 3HAYEHHS, TOYKH SKCTpeMyMma (JIOKaJbHOTO MaKCMMyMa M MHHHMMyMa).  BbImykiocTh
¢ynkuuu. I'paduueckass unarepnperanusi. Ilpumepsl (YHKIMOHATIBHBIX 3aBHCUMOCTEH B peajbHBIX
nporeccax u sBiaeHUsAX. CioxHas (yHknus (kommo3uius (yHkiuii). B3auMHO oOpaTHbIE (DyHKITHH.
Ob6nacTp onpenenenus 1 0061acTh 3HaUeHU 00paTHOi QpyHKIMu. ['paduk odpaTHO# PyHKIMU. Haxoxnenune

GbyHKIIUU, 00paTHON TaHHOU.

CrenenHass QyHKUMSI C HaTypaJbHBIM IIOKaszarteneMm, e€ cBoiictBa W rpaduk. BeprukambHpie u
TOPU30HTANIbHBIE acUMITOTHl TpadukoB. ['papuku apodbHO-nuHelHBIX ¢GyHKUUA.  [IpeoOpa3oBaHus
rpaduKOB: TApaUICNbHBIA TEPEHOC, CHMMETPHUSI OTHOCHTEIBHO OCEH KOOpAMHAT, M CHMMETPHS
OTHOCHUTEJIbHO Hayaja KOOPAMHAT, CHMMETPUsS OTHOCHUTEIBHO MPAMON Y=X, PacTSHDKEHHE U CKaTUE BJOJb
0Ce KOOpJUHAT.

Peurenue nppaimoHanbHbIX YPaBHEHU U HEPABEHCTB.

IMoka3arenbHas pynkuus (8 yacos)

[TokazarenpHas QyHkuusa (3KCIIOHEHTA), e€ cBoicTBa U rpaduk. PernieHune moka3aTelnbHBIX YpaBHEHUN
U HepaBeHCTB. OCHOBHBIE IPUEMBI PEILIEHUSI CUCTEM YpaBHEHUM: MOJCTAaHOBKA, aJlreOpandeckoe CI0KEHUe,
BBE/ICHHE HOBBIX II€PEMEHHBIX. PaBHOCHUIBHOCTH YpPaBHEHMI, HEpPaBEHCTB, CUCTeM. PemieHue cucrem
YpPaBHEHUN C JBYMSI HEM3BECTHBIMH NPOCTEHIIMX THUIIOB.  PellIeHHMEe CHUCTEM HEpPaBEHCTB C OJHOM
IIEPEMEHHOM.

Jlorapupmuueckas pynkuus (10 yacos)

Jlorapudm umucna. OcHoBHOe JorapudmMuyeckoe ToxaecTBo. Jlorapupm npousBeaeHus, 4acTHOTO,
CTENEHHU; epexo/i K HOBOMY OCHOBaHUIO. JlecATHYHBIN U HATypaJbHBIN Jorapu(Mbl, YUCIO €.

[IpeoOpa3oBanusi BbIpaXKEHUH, BKIIOYAIOLIMX apu(MeTHUecKue olepaunud, a TakKe OIepaluu
BO3BEJICHUS B CTENIEHb U JIOrapu(MUPOBAHHUS.

Pemenne norapudgmuyeckux ypaBHEHMH H HepaBeHCTB. (OCHOBHBIE NPUEMBI DPELICHHUS CHUCTEM
YpaBHEHUM: IMOJCTAHOBKA, alIredpanvyeckoe CIOKEHUE, BBEJACHHE HOBBIX NMEPEMEHHBbIX. PaBHOCHMIBHOCTH
YPaBHEHHUI, HEPABEHCTB, CUCTEM. PellieHne cucteM ypaBHEHUH € ABYMsI HEU3BECTHBIMU IPOCTEUILINX TUIIOB.
Pemrenne cucreM HEpPaBEHCTB C OJJHOM IIEPEMEHHOM.

Jlorapudmuueckas pyHKIus, €€ CBOUCTBA U IrpaduK.
Tpuronomerpudeckue ¢popmy.ibi (8 yacos)

CuHycC, KOCHHYC, TAaHT€HC, KOTAaHI'€HC MTPOU3BOJIbHOTO yria. Pannannas mepa yria. CuHyC, KOCHHYC,
TaHTeHC U KoTaHreHc uucia. OCHOBHBIE TPUTOHOMETpUYECKHe ToxkaecTBa. Dopmysbl HpuUBEIEHUS.
CuHyC, KOCUHYC M TaHT'€HC CYMMBI U Pa3HOCTH ABYX yrioB. CHHYC M KOCHHYC JBOWHOTO yria. PopMyiibl
nojioBuHHOro yrna. IlpeoOpa3zoBaHus CyMMBbl TPUTOHOMETPUYECKUX (YHKIMH B TNPOU3BEACHHUE W
NPOM3BEACHUS B CyMMYy. BblpakeHue TPUTOHOMETPHUECKUX (YHKIUI yepe3 TaHIeHC IOJIOBUHHOTO
aprymenTta. I[IpeoOpa3oBaHus TpPUTOHOMETpPUUYECKUX BbIpaxeHuil. [Ipocrelimnie TpPUTOHOMETPHUUECKHE
YPaBHEHHUS U HEPABEHCTBA.

Tpuronomerpuueckue ypaBuenus (12 yaca)

ApKCUHYC, apKKOCHHYC, apKTaHI'€HC, ApKKOTAaHI€HC. PellleHne TPUroOHOMETPUUYECKUX YpPaBHEHUH U
HepaBeHCTB. Mcnonb30BaHre CBOMCTB (PYHKIMIA MTPU PEIIEHUH YpPaBHEHUH 1 HEPABEHCTB.

IToBTOpEeHune Kypca aaredpbl 1 HAYaJI MATEMATHYeCKOro aHaau3a. Utoroas KoHTpoJibHasi padora B
¢opme EI'D



IINIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA YYEBHOTI'O ITPEJIMETA

W3ydyenne anreOppl W Hadal MaTEMaTHYECKOrO aHaim3a B crapmied mmkoine JaéT BO3MOXKHOCTH
JOCTHXKEHUS 00YYaIOIUMHUCS CIIEAYIOUINX Pe3yJIbTaTOB.
JInuHocTHBIE:

1) BocnuTaHuEe POCCUICKON Tpa’KAAHCKOM WIACHTUYHOCTU: MATPUOTH3Ma, yBaxeHus K OrtedecTBy,
OCO3HaHHUS BKJIa/la OTEYECTBEHHBIX YUEHBIX B Pa3BUTUE MUPOBOM HAyKH; 2) OTBETCTBEHHOE OTHOILIEHUE K
YUEHHIO, TOTOBHOCTh M CIHOCOOHOCTh OOYyYaroIMXcs K CaMOPA3BUTUIO M €CaMOOOPAa30BaHUIO HAa OCHOBE
MOTHUBAIMH K 00y4EHHIO U TO3HAHUIO;

3) oco3HaHHBIA BBIOOp M MOCTPOEHUE JalbHEHIIEeH MHIUBUAYAIbHOM TPaeKTOpUU OOpa3oBaHMs Ha
0a3e OpPUEHTHPOBKH B MHpe mpodeccuil u npohecCHOHATBHBIX MPEANOUYTCHUNH € yYETOM YCTOWYHMBBIX
IIO3HABATEJIbHBIX HMHTEPECOB, & TAaKXKe Ha OCHOBE (POPMHPOBAHUS YBAXKUTEIBHOTO OTHOLIEHUS K TpPYyAY,
pa3BUTHE OINbBITA YYaCTHsI B COLIMAJILHO 3HAUUMOM TPY/E;

4) yMeHue KOHTPOJIMPOBATh MPOLIECC U Pe3ysIbTaT yueOHOH U MaTeMaTU4ECKOM IesTeIbHOCTH;

5) KpUTHUYHOCTH MBILIUIEHHUS, WHULMATHUBA, HAXOAUMBOCTb, AKTUBHOCTb IIpU  PELIECHUU
MaTeMAaTHYECKUX 3a/a4.

MertanpenmerHble:

1) yMeHue caMOCTOSATENIbHO ONPEEIIATh LeJIM CBOEro 00y4eHus!, CTaBUTh U (hOpMyIUpOBaTh AJs ceOs
HOBBIE 33J]auu B yu€0e, pa3BUBaTh MOTHBBI U UHTEPECHI CBOEH 1M03HABATEIBLHON JESATEIbHOCTH;

2) yMeHHE COOTHOCHUTb CBOM JI€HCTBHS C IUIAHUPYEMBIMH pE3yJIbTaTaMM, OCYILECTBJIATH KOHTPOJb
CBOEH J€ATEIbHOCTU B IPOLECCE JOCTHIKEHUS pe3yibTaTa, ONpPEIeNsTh CHOCOObI JEHCTBHIM B pamkax
IPEUIOKEHHBIX YCIIOBHM U TpeOOBaHUI, KOPPEKTUPOBATh CBOM JICHCTBUS B COOTBETCTBUU C U3MEHSIOLIEHCS
CUTYyallUEN;

3) yMeHue ompenensATb IMOHATUSA, co3JaBaTb  OOOOIIEHHUS, YCTaHaBIMBATh  AHAJIOTUH,
KJIaccu(pUIUPOBaTh, CAMOCTOSTENILHO BEIOMPATH OCHOBAHUS M KPUTEPUH JUTA Kilaccu(uKanuy;

4) yMeHMEe yCTaHaBJIMBaTh HPUYMHHO-CJIEJICTBEHHbIE CBSI3H, CTPOUTHb JIOTUYECKOE PpacCyXkJEHHE,
yMO3aK/Il04eHne (MHAYKTUBHOE, J€AYKTUBHOE U 110 aHAJIOTUH) U JIEJIaTh BbIBOIBI;

5) pa3BuUTHE KOMIIETEHTHOCTH B OO0JIACTM HCIIOJIb30BaHUS HH(OPMAIMOHHO KOMMYHMKAIIMOHHBIX
TEXHOJIOTHI;

6) mepBOHAuYaIbHbIE MPEACTaBIEHUS 00 MJEAX M O METoJlaX MaTeMaTHKH Kak 00 YHUBEpCaIbHOM
A3bIKE HAyKU U TEXHUKHU, O CPEJICTBE MOJCIUPOBAHUS SIBJICHUN U MPOIIECCOB;

7) yMeHue BHJETh MaTeMaTHUYEeCKyl0 3a/Jady B KOHTEKCTE€ MNpOOJIEMHONW CHUTyalluM B JPYIHX
JUCIUIINHAX, B OKPYXKAIOIIeH XKU3HU;

8) yMeHHMe HaxXOAWTh B PA3JIMYHBIX HCTOYHHMKAX HH(OpMaIUI0, HEOOXOAUMYIO I pEeLIeHUs
MaTeMaTUYeCKUX 3aJad, W MpPeACTaBIATh €€ B MOHATHOW (opme, NMpPUHUMATh PEUIEHHE B YCIOBHSIX
HETOJIHOM WM N30BITOYHOM, TOUHOW MIJIM BEPOSITHOCTHOM MH(pOpMaINH;

9) ymMeHue MoHUMAaTh U MCIIOJIb30BaTh MAaTEMaTUYECKHE CPEACTBA HATISIAHOCTH (rpaduku, TaOIHIIb,
CXEMBI U JIp.) JJIs WLIIOCTPALMH, UHTEPIIPETALINN, ApTyMEHTALUH;

10) ymMeHue BbIIBUraTh TMIIOTE3bI PU PELLIEHUH 3a7a4yl, IOHUMATh HEOOXOIMMOCTh UX MPOoBepKH; 11)
NOHMMAHHUE CYIIHOCTH AQITOPUTMHYECKUX NPEANUCAHWM M YMEHHE JAEWCTBOBAaTh B COOTBETCTBUU C
MPEJJI0KEHHBIM aITOPUTMOM.

IIpeamerHsble:
IIpopunibHbIii YpOBEHD

1) oco3HaHue 3HA4YE€HHMsS MATEMaTUKM Uil MOBCEIHEBHOM MXHU3HU 4YENIOBEKA; 2) IPEICTABJICHUE O
MaTeMaTU4ecKoll Hayke Kak cdepe MaTeMaTH4YeCKOM [eATelbHOCTH, 00 JTamax e€ pa3BuUTus, O €€
3HAaYMMOCTH JJIsl Pa3BUTUS LMBWIM3ALMU; 3) pa3BUTHE yMEHHUI paboTaTh C yuyeOHBIM MaTeMaTHYeCKHM
TEKCTOM (aHAJTM3UPOBaTh, U3BJIEKaTh HEOOXOAUMYIO MH(POpPMAIUIO), TOYHO U TPaMOTHO BBIpa)kaTb CBOM
MBICIM C TIPUMEHEHHEM MAaTeMaTHYeCKOW TEPMUHOJOTMM W CHUMBOJMKH, MPOBOJIUTH KiAacCH(UKaluy,
Joru4eckre 00OCHOBaHUS; 4) yMEHHE pa3inyaTh BBICKA3bIBAHWUS M WHBIE THUIIBI MPEUIOKEHHUM, a Takxke
NPECTaBIATh CIOKHBIE BBICKAa3bIBAaHUSI KaK pe3yJbTaT ONEpaluil HaJ MPOCTHIMH BBICKa3bIBaHUAMU; 5)
IPUMEHEHUE OTepaliil K CJI0KHBIM BBICKa3bIBaHUSAM (HampuMep, OTpULIaHUE UMILIMKAIUKN); 6) OThICKaHHE
MHOKECTBA HMCTHHHOCTH IIpEIMKaTa, a TaKKe BBIICHEHHME HCTUHHOCTHOIO 3HAY€HUs BBICKa3bIBaHMIA,
MOJIyYaloOlUXCsl W3 TMpeauKara CBS3bIBAHUEM I€PEMEHHBIX, OTpPHI[aHMEe TaKUX BbICKa3bIBaHU; 7)
IPUMEHEHHE METOJla MaTeMAaTUYeCKOM MHIYKIUU [ J0Ka3aTelIbCTBA TOXAECTB, HEPABEHCTB,



COOTHOIIEHUI JETMMOCTH, a TaKXe MHBIX 3aJad §) pelleHHue MPOCTeHIIMX 3a/1ad, CBSI3aHHBIX C
npuMeHeHueM (opmynel OuHoma Hplorona 9) mnoHuMaHue OCOOEGHHOCTH CTPOEHHUS MHOMKECTBA
BEIICCTBCHHBIX 4YHWCEN (HAmpuMmep, HEIONMYCTHMOCTh YIOTPEOJCHHS MOHSITUS «COCCIHUE YHCIa» JUIS
PAlMOHATIBHBIX U BEIIECTBEHHBIX YMCEN); OTHICKUBATh HUKHUE U BEPXHHME IpaHUIlbl nogMHOXkecTB R 10)
BJIaJIcHHE 0a30BBIM MOHATUMHBIM anmapaToM IO OCHOBHBIM pazjesiaM cojepxkanus; 11) cucrematnueckue
3HaHUS O (PYHKIUAX M UX CBOMCTBaxX; 12) MpakTUYECKH 3HAUMMBbIE MaTEMaTUYECKHE YMEHUS U HABBIKH, UX
IPUMEHEHHE K PELICHUI0 MaTEeMATHYECKUX M HEMAaTeMAaTU4YEeCKUX 3a7ad IPEANoararoniee yMEHUS:
BBINIOJIHEHUE BBIYMCIICEHUN C JEHCTBUTENBHBIMM UHCIAMU; PELIEHHE YPAaBHEHUI, HEPAaBEHCTB, CUCTEM
YPAaBHEHMH M HEPABEHCTB; pELICHHE TEKCTOBbIE 3alaud apU(PMETHYECKHM CHOCOOOM, € IOMOIIbIO
COCTABJICHUS M PELICHHs YpaBHEHHH, CUCTEM YPaBHEHUH M HEPABEHCTB; MCIIOJIb30BaHUE alreOpamyecKoro
A3bIKA JJI OIMCAHMS IPEIMETOB OKPYXKAIOIIEr0 MHUpPa M CO3JAHMs COOTBETCTBYIOIMX MaTEMaTHYECKHX
MOJIelIe; IPaKTUYECKUE pacu€Thl: BBIYMCIEHUS C IPOLIEHTAMH, BBIYMCICHUS C YHCIOBBIMU
[I0CJIEI0BATEILHOCTSAMH, BbBIUUCIEHUS! CTAaTUCTUYECKUX XAPAKTEPUCTHUK, BBIIOJHEHHE NPUOIMKEHHBIX
BBIYMCIICHHI; BBITIOJHEHHUE TOXKJIECTBEHHBIE MPEOOpPA30BaHUS PAIMOHAIBHBIX BBIPAKCHHI; BBIIOJTHEHUE
olepauuii HaJl MHOXKECTBaMU; UccieioBaHue QyHKIMHA U ux rpadukoB. 13) pacummpenue npeacTaBieHus 0o
Olepanusx H3BJICUCHUS KOPHS M BO3BEACHHUS B CTEICHb; OBJIAJCHHE IMOHATUSAMH Jorapudma, cuHYca,
KOCHHYCa, TaHI'€HCa IIPOU3BOJIBLHOIO apryMeHTa. 14) ycBoeHue cBOWCTBa KOpHEH, cTeneHel u gorapu@mos,
a TaKKe M3y4YeHHE HIMPOKOro Habopa (HopMysl TPUTOHOMETPHUH; OBJIAJCHHE TEXHHKOW MX NPHUMEHEHHS B
XOJIe BBINOJIHEHUS! TOXKIECTBEHHBIX IPEoOpa3oBaHUi; YCOBEPILIEHCTBOBAHME TEXHUKU MpeoOpa3oBaHUs
palMoHaNBHBIX BBIpaKEHUH; 15) ocBoeHHME OOIMX NPHUEMOB pEIICHHUs YPaBHEHHH, a TaKXKe IPUEMOB
peeHus cucteM 16) oBiajeHre TEXHUKOM pelieHusl ypaBHEHU, HEpaBEHCTB, CUCTEM, COJIEPKALIUX KOPHH,
CTETIeHH, JIorapu(MbI, MOJTyJIH, TPUTOHOMETpUYecKre GyHKIMK; 17) cucremarn3anus U pa3BUTHE 3HAHUH O
(GYHKIMM Kak BakKHEHIIeH MareMaTHYecKoW MOJAEIHM, O crocobax 3afaHus M CBOMCTBaX YHCIOBBIX
¢yHkuui, o rpaduke (QGYHKIUMM KaK HArISITHOM H300paXKeHUH (DYHKIMOHAIBHOW 3aBUCHMOCTH, O
COJICpKAHUU W NPUKIAJHOM 3HAYCHMM 3aJauyd HUccliefoBaHMs (QyHKuuHU; 18) mosyueHHe HarjsaHbIX
IPEJICTAaBICHUNA O HENPEPHIBHOCTU M pa3phlBax (YHKIMI; MUIUTFOCTPALUS 3TUX MOHATHI coaepKaTeIbHbIMU
pUMepaMy; 3HaHUE O HENPEpbIBHOCTH JHOOOH 31eMeHTapHOW (YHKIMHM Ha 00JacTH ee ONpe/eieHus;
YMEHHE HaXOAUTh MPOMEXKYTKH 3HAKOMOCTOSIHCTBA 3JIEMEHTApHBbIX (QyHKUMiL; 19) oBiageHue cBONCTBaMU
[IOKa3aTesbHbIX, JOrapu(pMHUUECKUX M CTENEHHbIX (DYHKLUI; yMEHUE CTPOUTh UX Tpaduku; o0oOIIeHue
CBE/IEHUI 00 OCHOBHBIX 3JEMEHTAPHBIX (YHKIMAX M OCO3HAHWE WX POJU B M3YYCHUH SIBICHUU peaNbHOM
JeMCTBUTENILHOCTH, B 4eJoBedecKoi mpaktuke; 20) pa3BuTHe rpaduyeckoil KylabTypbl: YMEHHE CBOOOIHO
YUTaTh rpauKy, OTpakaThb CBOMCTBA (PYHKUMHU HA TpaduKe, BKIOYas MoBeJAeHHE (QYHKLINMN Ha TpPaHULIE ee
00J1acTH OIpeaeNieHusl, CTPOUTh TOPU3OHTAIbHbIE W BEPTHUKAJIbHBIE ACHUMIITOTHI TIpaduka, TPUMEHSTH
npueMbl mpeoOpazoBaHusi rpadukoB. 21) BBIIONHEHWE MACWCTBUM € MHOTOWwIieHamu; 22) JeleHue
MHOTOYJIEHOB € OCTaTKOM; 23) MCIIOJIb30BaHME METOAA HEOIpeNeIeHHBIX KO3((UIIMEHTOB IS peleHHs
3a/1a4; 24) HaXOXXJEHHE MHOTrOWIEHA MO JIOCTATOYHOMY KOJMYECTBY HAHHBIX 25) pelleHue MpOoCTeHIInxX
3aJa4 Ha JIeIMMOCTh MHOTOYJIEHOB; 26) HaxoXJeHHEe NepedopoM LEeNbIX M palUOHAIBHBIX KOpHEH
MHOTOYJIEHOB; 27) mpUMeHeHHe TeopeMbl be3y s HaXxoXIeHUS HEU3BECTHBIX KOI(PPUIUEHTOB
MHOTOW/IEHa U PELICHUs CUCTEM ypaBHEHH. 28) JleleHue ¢ OCTaTKOM LIEJIbIX YUCEeNl, CpaBHEHHUs, iepedop
OCTaTKOB, JEIMMOCTb, MPOCThIC uucia, ocHoBHas Teopema apudmeruku, HOJ m HOK uensix uucen,
anroput™ EBknuaa. 29) nzobpakeHue 4ncia 1 MHOXKECTBA Ha TPUTOHOMETPUYECKON OKPY)KHOCTH, a TaKxkKe
3alUCh B BUJE MOJMHOXKECTB R MHOXECTBa, M300paKEHHOTO HAa TPUTOHOMETPUUYECKON OKpYKHOCTH; 30)
HaXOXXJECHWE 3HA4YeHUs OJIHUX TpHUroHOMeTpuueckux (yHKumil uepe3 npyrue; 31) npeoOpa3oBaHue
TPUTOHOMETPUUECKUX BBIPAKEHUH B COOTBETCTBMM C MOCTaBJICHHOM 3adauei; 32) pelieHue MpoCTeUIINX
TPUTOHOMETPUYECKUX YPAaBHEHUN U HEPAaBEHCTB; 33) MNPUMEHEHHME CBOMCTBA TPUTOHOMETPUUYECKUX
GbyHKIUI npu pemeHnu 3a1a4; 34) pelieHne OCHOBHBIX TUIIOB TPUTOHOMETPUUYECKUX YPaBHEHHH.

MECTO IIPEJJMETA B YYEBHOM KYPCE

KonugectBo 9acoB B cooTBeTcTBUM ¢ yueOHBIM TuIaHOM MAQY «Cpennsisi 00meoOpa3zoBaTesibHas KO
Ne9» r.Kanam Uysarnickoit Pecrybnuku v kajgeHIapHbIM yu4eOHBIM rpadukomM

Knacc KonuuectBo yacos
B HEZIEIO | B IOJI | Pe3epBHBIX yacoB




10

68

11

34

TEMATHYECKOE IINTAHUPOBAHHE

10 KJIACC
Koa-
Ne XapakTepucTHKA OCHOBHBIX BH/10B KoppexTn-
Tema ypoka BO Hara
YpPOKa YACOB JeATeIbHOCTH YYEeHHUKA poBKa
I'nasa |. Aareopa 7 — 9 kjgaccoB (IOBTOpeHHUeE)
HoBTopeHne, JIuHenubie Pemare 1nMHENHBIE ypaBHEHMS M HX
1 YpaBHEHHUS U CUCTEMBI 1 CHCTEMBI. HpI/IMeHHTL q)OpMyJ'II)I
ypaBHEHHi COKPAILEHHOTO YMHOKEHHSL.
ToBTopenue. KpampaTHbie Pemars kBanmpaTHOoe ypaBHEHHE, 3HATh
¢bopMyJBl  AMCKPUMHHAHTAa H  KOpHEH
ypaBHeHus1. KBagpaTHbie
2 HeDABCHCTEA 1 KBaJpaTHOI'O YPaBHCHHUS.
eIaTh KBaJpaTHbIC HEPABEHCTBA METOIOM
p P
HMHTEPBAJIOB
MrmuosxkectBa ITonumats CMBICH 3aInce,
3 1 WCTIONB3YIOMINX KBAHTOPHI OOIIHOCTA U
CYILIECTBOBAHHUS
Jloruka CtpouTs  OTpHUIIAHHE  MPEJJIOKEHHOTO
BbICKa3blBaHMs. HaxoanTb  MHOXECTBO
HUCTUHHOCTH MIPEIJIOKEHHUS C IEPEMEHHO.
OnpoBepraTh  JOXHOE  YTBEp)KACHHE,
NpuBOAS  KOHTprpumep. lcmonb3oBaTh
TEPMHUHBI «HEOOXOIUMO» U «IOCTATOUHOY.
4 1 0
dopmynupoBaTh  TeopeMy,  OOpaTHYIO
JJAHHOM,  IPOTUBOIIOJIOKHYIO  JAHHOW;
TEOpeMy, IPOTHBOIIOJIOKHYIO OOPAaTHOM.
OHMMaTh, B YeM COCTOMT  CyTb
11 y
JI0Ka3aTeNIbCTBA «METO/a OT MPOTUBHOTO»
I'naga |l. leiumocts unce
IToHsTHE NETUMOCTH. IIpuMeHATH CBOICTBA CyMMBI, Pa3HOCTH U
5 I[CJII/IMOCTB CyMMI)I u 1 IMPOU3BCACHUA YNCCII ITPU PCHICHUM 3a1a4.
IPOM3BEICHNUS Haxoaute octatku OoT AeneHus] pa3aIudHbIX
6 JlesIeH e ¢ OCTATKOM 1 YHUCJIOBBIX BBIp@KEHUH (B  YaCTHOCTH,
[ T —————— CTereHel) Ha HaTypaJibHbIE YnCIIa.
p a Jloka3pIBaTh CBOMCTBA JEIMMOCTH Ha 3 U
Ha 9.
7 1 JleMoHCTpUPOBaTh NPUMEHEHHE TPU3HAKOB
Y CBOWCTB JIGTUMOCTH TIPH PEIICHUH 3a7a4.
OOBSACHSTH CMBICII IOHATHS «CPAaBHEHUE» U
TEOpHsI CPAaBHEHUH
CpaBHeHus [IpuBOIUTH IPUMEPHI TPUMEHEHUS] CBOWCTB
8 1 CpPaBHEHMH TIpW peUIeHWH 3a7lad Ha
JIEJIUMOCTD
9 Pemienue ypaBHeHuil B 1 Ucrnonp3oBaTh  mpW  pemieHWH  3adad
LIEJIBIX YHUCIax HU3YUCHHBIC CITOCOOBI PEUICHUA ypaBHeHI/Iﬁ
Pelenue 3a1a4 Mo TeMe NepBOM M BTOPOM CTENEHH C ABYMSA
10 «JTeMOCTh YHCENy 1 HEW3BECTHBIMHU B IIEJIBIX YHACTAX
I'aasa |11. MHorowienbl. Ajireopanyeckue ypaBuenus (7 4acos)
11 MHOro4jeHsl OT OJHOTO 1 BreimonHATe AeneHue yroakoM (WM 110
IIEPEMEHHOT0 CXCMC FopHepa) MHOI'OYJICHA.
Cxema FopHepa PackiagpiBaTh MHOTOWIEH HA MHOXKUTEIH.
12 MHorounen P(x) 1 ero 1 OneHrBaTh  YUCJIO  KOpPHEH  IIEeJI0oTo

KopeHb. Teopema besy

aJIr e6pa1/1qec1<0r O YpaBHCHUA (HC BBIIIC




Anrebpanyeckoe ypaBHCHHE.

YETBEPTOH CTEIICHN).

Crnenctust u3 TeopeMbl beszy Omnpenernsts KpaTHOCTh KOpHeH
Pelenne anre6pandeckux MHOTOWICHa  (HE  BBIIIE  YETBEPTOM
ypaBHEHHi1 pa3noKeHHeM Ha CTETICHH).
13 1 | Ucnonssosars yMeHHE JIEIUTH
MHOKUTEIIN
m MHOTOWICHBI C OCTaTKOM JJIsl BBIJCICHUS
I[erf MMOCTB JIBY4JICHOB X LIEJION YacTu alnre0pandecKoi Apoou.
+a Ha X+a [IpuMeHsITh pa3uvHbIe MPUEMBI PEIICHUS
Cummerpudeckue [EeNBIX anreOpanvdecKux ypaBHCHHE (HE
14 MHOT'OJICHBI 1 BBIILIE YETBEPTOH CTEmeHH): OAOOp LENbIX
MHOro4JieHbl OT HECKOJIbKHUX KOpHEH; pa3joXeHHe Ha  MHOXHUTEIN
IIEPEMEHHBIX (BKITIOUAs METOJT HEOMpECTICHHBIX
DOpMyJIbI COKPAILIEHHOTO K03()(UIMCHTOB); TOHMKCHUE CTCICHHU;
15 | yMHOMKEHHMS JUISL CTApIINX 1 | mozacTaHOBKa (3aMeHA NEPEMEHHOIH ).
creneneii. Brnom HeoToHa Haxonuts YHCIIOBbIC MPOMEKYTKH,
16 | CucreMsl ypasHeHu# 1 cozepxaIlue  KOpHH anrebpanvyeckux
ypaBHCHHH.
Peluenue 3ana4 1o reme CoderaTs TOYHBIE © MNPHOTIKESHHBIE
«MHOrOUJICHBI. METOJIbl I PEIIeHHs] BOIPOCOB O YHCIIE
Aurebpanyeckue ypaBHEHHSD KOpHEW ypaBHEHUsI (Ha OTPE3KE).
IIpuMeHATh pa3auyHbIE CBOMCTBA PELICHUS
CUCTEM ypaBHCHUH, coJIepKAaIIX
YpaBHCHUA CTCIICHHU BbIIIC BTOpOﬁ, JJIsL
peLICHUS 3a1a4.
Bo3BomuTh JABYWICH B  HATypaJbHYIO
17 1 crerieHb.  [loJB3ysACh  TPEYrOJLHHUKOM
ITackamns, HaXOIUTh OMHOMUAJILHBIE
KO3 (HUITUCHTHI.
Pemrate TekcTOBBIE 3a7aYM C TMOMOIIBIO
COCTABJICHMSI YPABHEHUH, WHTEPIPETUPYSI
pE3yJbTAT C yYETOM OTPaHHYCHUI YCIIOBHUS
3371291
I'nasa IV. Ctenensb ¢ qelicTBUTENbHBIM NOKA3aTeIEM
JlelicTBUTENIbHBIE YUCIIA Haxonute cymmy G6eckoHedHO yOBIBaroIIei
18 BeckoHeuHo yObIBaroImast ! reoMeTpuuecKkoi nporpeccuu. IlepeBoaurs
FeOMETPHYCCKasi IPOrPECCHsI OECKOHEYHYIO IIEPHOJMYECKYI0 JpoOb B
ApudmMeTndecknii KOpeHb OOBIKHOBEHHYIO ZIPOOb.
N [MpuBoUTH TPUMEPBI (maBathb
19 | NaTypaJIbHON CTCTCHH 1 | onpenenenne) apupMETHYECKUX KOpHEMN
CrerneHsb ¢ palluOHAIBHBIM U N
N HATYPaJIbHOM CTETICHHU.
ACHCTBUTCILHBIM TMosicHATh HA IpUMepax MOHATHE CTEICHH C
NOKa3aTeJIAMU JIHOOBIM 1EHCTBUTENBHBIM [TOKa3aTeNIEM.
Crenenp ¢ palMoHaIbHBIM U IIpumensTe npaBuwia  ACUCTBUI c
20 | meHCTBUTEILHBIM 1 | panukanamu, BEIp@KEHHAMHU CO CTENEHIMH
MOKa3aTeNsIMU C palMOHATBHBIM TMOKa3atreiaeM (JFObIM
PemeHHe 3a/1a4 1o TEME HeﬁCTBHTeHLHLIM HOKaSaTeHeM) npu
«CTerneHp ¢ eiiCTBUTETBHBIM BBIMHCIICHHAX u npeoOpa3oBaHUIX
noKazaresem» BBIPAAKCHHH.
Joka3piBaTh  TOXJECTBa, COJEpIKalIne
KOpEHb HaTypalbHOW CTENEHU U CTEIEHU C
21 1 JTOOBIM  JISHCTBUTENIBHBIM — TIOKa3aTeseM,
MIPUMEHSISI Pa3JInYHbIe CIIOCOOBI.
[Ipumenats ymeHHs TpeoOpa3oOBBIBATH
BBIPOKCHHS U JIOKA3bIBATh TOXKJECTBA MPU
PELICHUH 33,124 TIOBBIIICHHON CI0KHOCTH
I'naBa V. CtenenHasi pyHkius
22 Crenennast GyHKIms, €€ 1 ITo rpapukam cremeHHbIX (yHKIUH (B

CBOIicTBa U rpaduk

3aBUCUMOCTH OT IIOKa3aTCIsd CTCHGHI/I)




23

Crenennas GyHKIHS, €€
CBO¥CTBa U TpaduK
B3anMHo-o0OpaTHBIC
¢yukuuu. CrnoxxkHasi yHKIUS

24

JpoOHo-nuneiiHast GpyHKIUSA
PaBHOCHIIBHBIE ypaBHEHHS U
HEpPaBEHCTBA

25

HppauyroHanbHble YpaBHEHUS

26

HppauyroHanbHble YpaBHEHUS

27

HppauroHanbHble
HEPABEHCTBA

28

UppanuonansHbie
HEPAaBEHCTBA

29

Pemenue 3agay mo reme
«CreneHHast QyHKIMSD

30

Pemenue 3agay mo reme
«CreneHHast QyHKIMSD

OIUCHIBATh UX CBONCTBAa (MOHOTOHHOCTb,
OrPaHUYEHHOCTb, YeTHOCTb, HEYETHOCTD).
CTpouTh cxeMaTHYecKH rpaduK CTEIeHHON
¢byHKUINHU B 3aBHCUMOCTH oT
MIPUHAAJIKHOCTH II0Ka3aTelsl CTeleHH (B
AHAJIMTUYECKON 3amicH paccMaTpuBaeMoil
(YHKIMHK) K OHOMY M3 paccMaTpUBaeMbIX
YHCJIOBBIX MHOXECTB (TIpH IIOKa3aTelsx,
MIPUHAAJIEKAIUX MHOXKECTBY LIEJIBIX YUCET,
IIpH JTFOOBIX TEHCTBUTENBHBIX MOKA3aTENAX )
U TIePEUrCIATh €€ CBOMCTRA.

Onpenenarp, sBusgeTcs J  (QYHKIHUSL
oOparHOii.

Crpouts rpaduK CclOXHOW (QyHKIHH,
IPOOHO-paITMOHATBHOMN GbyHKIIH
3JIEMEHTAPHBIMUA METOIaMH.

[IpuBoaNTH MPUMEPHI CTETIEHHBIX (QYyHKIHH
(3amaHHBIX C TIOMOIIBI0 (HOPMYINBI  HITH
rpaduka), obNagaromMx  3aJaHHBIMH
CBOMcTBaMH (HaImpuMep, OTPaHUYEHHOCTH).
PazbsicHsTh CMBICTT MepevrCICHHBIX
CBOMCTB.  AHalu3HpOBaTh  IOBEJCHUE
(YHKIMU Ha Pa3MUYHBIX Y4acTKax 00JIacTu
ONpeseNieHus,  CpaBHHBATb  CKOPOCTH
BO3pacTaHUs (yObIBaHM) (hyHKITHN.
dopMynupoBaTh OTIpeIeIICHUS
MIEPEYUCIIEHHBIX CBOMCTB.

PacnoznaBathb PaBHOCHJIBHBIE
peoOpazoBaHus, mpeoOpazoBaHus,
NPUBOJISIINE K YPaBHEHHIO-CIICACTBUIO
Pemares mnpocreiliive UppanroOHANIBHbBIE,
HppalMOHAJbHBIE HEPaBEHCTBA U  HX
CHCTEMBI.

PacnioznaBathb rpaduku u CTpOUTH TpaduKu
CTETIEHHBIX ¢byHKUUH, HCHONB3YS
rpadoroCTpONTENH, M3y4aTh CBOMCTBa
(GyHKIUH 1Mo UX rpaguKaM.
DopMyITUpOBaTh THIOTE3bl O KOJHYECTBE
KOpHEH ypaBHEHUH, coepKalux
CTereHHble (DYHKIINH, U TIPOBEPATH HX.
BeimonHsaTe  mpeoOpa3oBaHus  TpadUKOB
CTETIEHHBIX  (YHKUMH:  mapauleibHbINA
MIEPEHOC, PacTsbKeHHe (CXkaThe) BAOJb OCH
opauHar  (mocTpoeHWe — rpadUKoOB €
MOJILYJISIMH, MOCTPOCHUE rpauKoB
oOpatHo#l pyHKIINN).

[IpuMeHsTH CBOWCTBA CTEIEHHON (QYHKIHH
MIPH pEIIeHUH MPHUKIAIHBIX 33724 U 3a]1a4
MOBBIILIEHHOH CI0KHOCTH

I'aaBa VI. lloka3aTeabHas GyHKUUSA

31

[TokazaTenpHas GhyHKIMS, €€
CBO¥CTBa U rpadpuK

1

32

ITokazaTenbHbIE YpaBHCHUA

33

ITokazaTenbHbIE YpaBHCHUA

34

ITokazaTenbHbIE HCPAaBCHCTBA

Mo rpadukam mokazaTenbHOH QyHKIMN
ONUCHIBATH €€ CBOMCTBAa (MOHOTOHHOCTD,
OTPaHUYEHHOCTB).

[MpuBomuTh  TpUMEpHl  TOKa3aTENbHOU
¢yHKUMM (3a1aHHOH C TOMOIIBIO (hOpMYIIBI
wi rpaduka), oOnajgaromer 3alaHHBIMU
CBOMCTBaMH (HaINpuMep, OTPAHUICHHOCTH).
PazwsicHsTh CMBICIT MepevrCIICHHBIX
CBOICTB.




35

[TokazarenbHbIE HEPAaBEHCTBA

36

CucreMbl MOKa3aTeIbHBIX
ypaBHEHU U HEPABEHCTB 1

37

Cucrembl OKa3aTENbHBIX
YpPaBHEHUM U HEPABEHCTB

38

Pemenne 3amau o reme
«ITokazarenpHast QyHKIUSI

AHanu3upoBaTh NOBeIeHHE (QYHKIMH Ha
Pa3JIn4HBIX y4acTKax obnacTtu
ONpeleNICHHsI,  CpaBHHMBAaTh  CKOPOCTHU
BO3pacTaHUs (yObIBaHU) (hyHKIHA.
DopmMynupoBaTh OTIpeIeNICHUS
MEPEYHCICHHBIX CBOWCTB.

Pemrate  mpocreifmme — mokaszareibHBIC
YpaBHEHHS1, HEPABEHCTBA U UX CUCTEMBI.
Pemats II0Ka3aTeNbHbIe YpaBHEHHUS
METOAaMHU PA3JOXKEHUS Ha MHOXHUTEIH,
CIIOCOOOM  3aMEHbl ~ HEU3BECTHOIO, C
HCIONB30BaHUEM  CBOMCTB  (pyHKIMH;
pemaTb  ypaBHEHHMs,  CBOASIIMECS K
KBaJpaTHBIM, UPPALHOHATBEHBIM.

Pemate  moxaszatenbHbIE  ypaBHEHMS,
MIPUMEHSISI PA3JINYHBIE METOIBI.
PacnioznaBate rpaduku u cTpouth rpadux
[IOKa3aTelbHOM  (DYHKUMH,  HCHONb3YS
rpadoroCTpOUTENH, M3y4aTh CBOMCTBa
(GyHKIMM 10 rpaduKam.

@opMyJIMpPOBaTh TUIOTE3BI O KOJIMYECTBE
KOpHEH YpaBHEHUH, coepKalux
MOKa3aTeNbHyl0 (YHKIHIO, M IPOBEPATH
ux.

BremmonusaTe  mpeoOpa3oBaHus — Tpaduka
MOKa3aTeNbHON (DYHKIIUU: TMapayuienbHbINH
MIEPEHOC, pacTsLKeHUe (CKaTHe) BAOJIb OCH
opauHaT  (TOCTpoeHWE  TpaduKOB  C
MOJIYJISIMH, TTIOCTPOEHHUE Tpadrka oOpaTHOH
GyHKUIUN).

IIpuMeHATH  cBOWCTBA  IOKa3aTEJILHOM
(yHKUMU TIpU peIICHUH MPUKIIaIHbIX 3a0a4
" 3aaa4 MOBBIIIICHHOMN CII0KHOCTHU

I'aasa VII.

Jlorapudmuyeckas GpyHKuus

39

Jlorapugmsl 1

40

CsaoticTBa orapumMoB 1

41

CsoiicTBa jorapugmon 1

42

JlecsTuHbIe U HATYpaJbHbBIE
norapupmsl. Dopmyna 1
nepexoja

43

Jlorapudmuueckas GyHKuus,
e€ cBoiicTBa U rpaduk

44

Jlorapudmuueckue
YpaBHEHHUS

45

Jlorapudmuueckue
YpaBHEHHUS

46

Jlorapudmuueckue
HEPABEHCTBA

47

Jlorapudmuueckue
HEPABEHCTBA

48

Pemenue 3amay mo Teme
«Jlorapudmuyeckas

byHKIUSD)

Brmmonuate npocreiimue npeoOpa3oBaHUs
JorapupMuiecKux BBIpayKEHUI c
UCIIOJIb30BaHUEM CBOWCTB JIOTapu(MOB, ¢
MIOMOILBIO (POPMYJI ITEPEXOAA.

ITo rpaduxy norapupmudeckoit QyHKIHUN
ONMHChIBaTh €€ CBOWcTBa (MOHOTOHHOCTB,
OTPaHUYEHHOCTh). [IpUBOANUTL TPUMEPHI
norapudmudeckorr GyHKIWH (3aJaHHONH C
noMompio  GopMynsl WM rpaduka),
obnajaromeil  3aJaHHBIMA  CBOWCTBaMH
(HampuMep, OrpaHUYEHHOCTH). Pa3bsacHATH
CMBICJI TIEPEUUCIICHHBIX CBOICTB.

Pemrate mpocreiimue orapupmMuyuecKue
ypaBHEHUS, norapudmMuueckue
HEpaBeHCTBAa M HX CHUCTEeMBL. Pemartb
norapudmMuaeckre ypaBHEHUS
Pa3IMIHBIMHA METOJIAMH.

PacnioznaBatp rpaduku U cTpouTh rpadux
aorapupMuieckol (QYHKUUH, HCIOIb3YS
rpadoroCcTpOUTENH, H3y4aTh CBOMNCTBA
¢yHkuun no rpadukam, (GopMyIupoBaTh
TUIOTE3Bl O KOJINYECTBE  KOpHEH
ypaBHEHUH, COJIEpKAMUX
JorapupMuIecKyro (byHKIHIO, 17§
OIIpoBeprartb uX. BrimonuaTs
peoOpa3oBaHus rpaduka




norapupMuIecKon byHKINU:
MapajulebHBIA  TIEpEeHOC,  PacTsHKEHHE
(c’xkaTtue) BIONb OCH OpAMHAT (IIOCTPOCHHE
rpaguKkoB € MOOYJSIMH, IIOCTPOCHHE
rpadukoB 0OpaTHOI QyHKINH).
[IpumensaTs cBoiicTBa norapupMuUIecKon
(yHKUMU TIpU pelieHUH TPUKIaTHBIX 3a1a4
¥ 33]1a4 TIOBBITIICHHOH CJI0KHOCTH

I'maBa

VIII. Tpuronomerpudeckue popmyJibl

Paagnannas mepa yria
IToBOpOT BOKpYT Hauana

[IepeBoauTh IpagyCHYIO Mepy B
1 pamuaHHyl0 u oOpatHo. Haxomuth Ha

49 KOOPIHHAT OKPY’KHOCTH _HoJoxeHnue TOYKH,
OnpesieNenye cHHyCa, COOTBETCTBYIOLICH JAHHOMY
KOCHMHYCA ¥ TAHT'€HCA YIJia JICHCTBATCILHOMY HHCILY. .

Haxomute 3HaKM 3HAYeHWl  CHHYcCA,
3HaKU CHHYCa, KOCUHYyCa U

KOCHHYCa, TAHT€HCA.
TaHIeHCa BEISIBIIATE 3aBUCHUMOCTB MEXKAY CHHYCOM,

50 | 3aBucHMOCTH MEKIY 1 KOCHHYCOM, TAHT€HCOM OJIHOTO M TOTO e
CHHYCOM, KOCUHYCOM 1 yrna. IIpuMeHATh JaHHBIE 3aBUCHMOCTH
TaHT'€HCOM OJIHOTO M TOTO XK€ JUIE  J0Ka3aTelbCTBa  TOXKAECTBA, B
yrja YaCTHOCTH Ha OTIPEIETICHHBIX MHOKECTBaX.
TpI/IrOHOMeTpH‘{CCKI/Ie HpHMeHHTL npu npeo6pasoBame nu

51 | ToxkecTsa 1 BBIYMCIICHUSX dhopmyIIbl CBSI3U
CHHYC, KOCHHYC 1 TAHT€HC TPUTOHOMETPUYECKUX (PYHKIHMH YIIOB O U
VIJIOB . 1 -0 o, dbopmynel  criiokeHUs,  (HOPMYIIBI

JIBOMHBIX ¥ TIOJIOBUHHBIX YTJIOB, ()OPMYJIBI
DopmyIIbI CIOKEHUSA
1 npuBeACHUS, (OPMYIIBI CYMMBI M Pa3HOCTH

52 CHH_}'C’ KOCHHYC 1 TaHICHC CHHYCOB, CyMMBI M Pa3HOCTH KOCHHYCOB,
ABOMHOTO yT/1a HPOM3BEICHHS] CHHYCOB U KOCUHYCOB.

53 CuHyc, KOCUHYC ¥ TAHTECHC 1 Jloka3bIBaTh TOXKJIECTBA, HPUMEHSIA
IIOJIOBUHHOIO yIJiia pa3nuYHbIE  METOHBI, HCIOJB3YysS  BCe

54 | ®opMybl IpUBEACHUS 1 | usydeHnbie GOpMyIIBL.

CyMMa U pa3sHOCTb CHHYCOB. IIpuMenATs BCe HU3Yy4YEHHBIE CBOMCTBA H
CyMMa 1 pPasHOCTb . dbopmynbl  Tipu PCIICHHN  MPUKIAHBIX

55 KOCHHYCOB 3aj1a4 U 3a]a4 MMOBBIIICHHOH CII0KHOCTH
IIpousBenenre CHUHYCOB U
KOCHHYCOB
Pewenue 3anau o reme

56 | «TpuroHomerpuyeckue 1
bopMyIbI»

I'naa I X. Tpuronomerpuyeckue ypaBHeHuUsl
YpaBHeHue COS X =a 1 Haxonuts apKCHHYC, apKKOCHHYC,

57 VpasHeHue Sin X =a apKTaHreHC  JEHWCTBUTEIBHOIO  YHCIIA,
VpasHeHue tg X =a IpaMOTHO q)OpMyHszfﬂ OIIpe/ieNieHHe.
TpUroHOMETpHIECKHE [MpumensTb CBOICcTBa apKCHUHYCa,

ApKKOCHHYCa, apKTaHreHca qucIa.
5g | YPABICHI, CROMAMIHMCCH K 1 | lpumensate (GopMyabl Ui HAXOXKICHHS
anredpanvyecKum. o N —n cinw —

KOpHEMN ypaBHEHMU COS X =a, SIn X = a, {g X
OnHOpOaHBIE YpaBHEHUS —a
Tpuronomerpuieckue Pemath TPUrOHOMETPUYECKHE YPaBHECHHUSL:

59 YpaBHCHHS, CBOAAIIHNEC K 1 JINHENHEIE OTHOCHUTEIIBHO cUHYyca,
anreOpanvecKuM. KOCHHYyCa, TaHreHca yriaa  (4ucia),
OnHOpOaHBIE YpaBHEHUS CBOAAIIMECS K KBagpaTHBIM W JIPYyTUM
MeTo1bI 3aMEHBI areOpanvyeckuM  ypaBHEHUSIM  TIOCIIE
HEM3BECTHOTO U Pa3JIOKEHHS 3aMEHbl  HCM3BECTHOTO, ~CBOASIINECS K

60 Ha MHOXHTEH. MeTox 1 | mpocreiimmnm TPUTOHOMETPHUECKUM

N " YpaBHEHUSIM  TIOCJIE€  pa3JIOKEHWsS  Ha
OLICHKH JIEBOW U TTPABOM
MHOHUTEJIH.

yacTe TPUTOHOMCTPHUYCCKUX




YpaBHEHHUU Pemate ogHOponHBIE (TEpBON M BTOPOIA
MGTOI[BI 3aMEHBI CTCHEHI/I) YpaBHEHUA OTHOCUTCIIBHO CHMHYCa
HEM3BECTHOTO U PA3JIOKCHHUS U KOCHMHYCA, a TaKiKe€ CBOAAMNIUCCA K
Ha MHOKUTEIIN MeTOI[ OAHOPOAHBIM YPAaBHCHUAM. Hcmone3oBaTh

61 N . 1 | meron BCIIOMOTaTeIbHOTO yria.

OLICHKH JIEBOH U ITpaBOi o
o HpI/IMGHSITI) METO OpeaABapUTCIbHOU
YacTel TPUTOHOMETPUUECKUX . o .
o OLICHKU JICBOU n mpaBou qacTenu
YPaBHCHUW YpaBHCHUA. YMeTh INPUMEHATh HECKOJIBKO
Cucremsr METOJIOB IIPH PELICHUH YPaBHEHHSI.

62 TPUT'OHOMCTPHUYICCKHUX 1 Pemats HECJIOKHBIE CUCTEMBI
YpaBHEHUU TPUTOHOMETPHUYECKUX YPABHECHU.
Cucremsl Pemiath TPUrOHOMETPUUYECKUE HEPABEHCTBA

63 TpI/IFOHOMeTpI/I‘leCKI/IX 1 C IIOMOIIIBIO G,HI/IHI/I‘{HOP'I OKPY>XHOCTH.
ypaBHeHI/Iﬁ HpI/IMGHSITI) BCC H3YUCHHBLIC CBOlicTBA U
TpPHTOHOMETPHHECKITE CITOCOOBI PENICHHUS TPUTOHOMETPHICCKUX

64 1 | ypaBHenmii m HepaBeHCTB NpH pEIICHUH
HEPABEHCTBA .
T NOPpUKIIAJHBIX 3ada4 W 3aJa4 MOBBIIICHHOU

65 PUTOHOMETPUYECKHUE 1 | cnoxmocru
HEPABEHCTBA
Pewenue 3amau no reme

66 | «Tpuronomerpuyeckue 1
YpaBHEHUS»

Pewenne 3anau o teme

67 | «TpuroHoMeTpu4ecKre 1
YpaBHEHUS»

KonTpoJsbnas paéora no KOHTpOIIBHO - OlLIeHOYHAs eI TEIbHOCTD

68 | reme «Tpuronomerpudeckue 1
YpaBHEHUS»

11 KJIACC
Ne Tema vooKka Koxa-Bo XapaKTepuCcTHKA OCHOBHBIX HMara | KoppekTnp
ypoKa yp 4acoB BH/I0B 1eITeJIbHOCTH YYEHHKA ypokKa OBKa
IloBTOpenue Tem 3a 10 ki1ace
1 CreneHs ¢ 1EUCTBUTEIHHBIM 1 [TpumensTH BCE M3y4YECHHBIE
y

MOKa3aTeseM cBOiicTBa M (OPMYIIBI TIPU PEIICHUU

2 HppauroHaIbHbIE YPaBHEHUS 1 NpUKIaAHBIX  3aJa4 W 3a7a4

3 [loka3zaTenbHbIE ypaBHEHUS U 1 MOBBIIIEHHON CII0KHOCTH.
HEPAaBEHCTBA Pematp UppalMOHATBHEIE,

4 Jlorapupmuueckue 1 MoKa3aTeibHble, Jorapudmuueckue
YpaBHEHHUS U HEPABECHCTBA YpPaBHCHHSI.

5 TpI/IFOHOMeTpI/I‘-IGCKI/Ie 1 Pemarn IIOKa3aTCJIbHEBIC,
GopMybI norapuMuIecKue HEPaBEHCTBA.

6 TpUrOHOMETPHUECKHE 1 Pematp TPUTOHOMETPUYECKHUE
YpaBHEHUS YpaBHCHUA

I'nasa |. Tpuronomerpuyeckue pyHKIUUH

7 Ob6unacTh ornpeneneHus u 1 ITo rpadukam GpyHKIMIT ONUCHIBATH
MHOECTBO 3HaYEHU M UX CBOMCTBA (MOHOTOHHOCTb,
TPUTOHOMETPHUIECKUX OTPAaHUYEHHOCTH, YETHOCTb,
byHKIUI HEYETHOCTb, IEPUOUIHOCTB).
YeTHOCTH, HEUETHOCTH ITpuBOAUTE IpUMEPHI PYHKITHH

2 b y

NEePUOIUYHOCTh (3aIaHHBIX C TTOMOIIBIO (POPMYJITBI
TPUTOHOMETPHUYECKHUX M rpaduka), 00Jaaomux
byHKIHI 3aJJaHHBIMU CBOMCTBaMH (HaIpuMep,

8 CBoHcTBO (YHKIIMH Y = COSX 1 OTrpaHHYEHHOCTH). Pa3bscHATH




u ee rpadux

CMBICJI IIEPCUUCTICHHBIX CBOMCTB.

9 CBolicTBO (PYHKIMH Y = COSX 1 N300paxkaTh rpa)uKu CIOKHBIX

u ee rpapuk (GYHKIHI C TOMOIIIBIO
rpadornocTpouTeneii, onMcaHue ux
CBONCTB.
Pemate npocreiimue
TPUTOHOMETPUUYECKHE HEPABEHCTBA,
UCTIONB3YA TpaduK GYHKINH.
PacrnioznaBate rpaduxu
TPUTOHOMETPUUYECKUX (DYHKIIUH,
rpaduku 0OpaTHBIX
TPUTOHOMETPHUYECKUX (DYHKIIHH.

10 | CgoiictBO yHKIHH Y = SiNX 1 [IpuMeHATh U TOKa3bIBaTh CBOMCTBA
u ee rpapuk 00paTHBIX TPUTOHOMETPHUECKUX

11 | CpoiicTBO QyHKIMH Y = SINX 1 GyHKUIMH.

u ee rpadux Crtpouts rpaduKu SIeMEHTAPHBIX

12 | CgoiicTBa u rpaduku 1 (GYHKIHHA, HCTIONB3YS
byHKIUH Y= tgX u rpadoroCTpOUTEINHN, U3Y4aTh
y= ctgX CBOMCTBA 3JIEMEHTAPHBIX (PyHKIMI

13 | O6parHbie 1 1o ux rpadukam, GopMyJIUpOBATH
TPUTOHOMETPUYECKHE TUIIOTE3bl O KOJIMYECTBE KOPHEH
byHKLIUU YpaBHEHHIA, COIEPIKALIIX

14 | IloBTOpEHHUE IO TEME 1 | daeMeHTapHble QyHKIHUH, U
«Tpuronomerpuueckne IIPOBCPATH UX.

GyHKIII» Brinonuate npeodpazoBaHus
rpauKOB FIEMEHTAPHBIX (DYHKITHIA:
napaJiesibHbli epeHoc,
pacTshkeHne (CxaThe) BIOJIb OCH
opauHar. [IpumeHnsaTs npyrue
AIIEMEHTAPHBIE CITOCOOBI TOCTPOCHUS
rpauKoB

I'nasa |l. IlpousBogHas u eé reoMeTpUYeCKUIl CMBICJ

15 | [Ipenen mocnenoBaTebHOCTH 1 [TpuBoIUTE NpHUMEPHl MOHOTOHHOMN
ITpenen pynkuun YHCIIOBOM MMOCIE10BaTEIbHOCTH,

16 | HenpepsIBHOCTH (hyHKIUH 1 HUMEIOLIEN npezeil. Beraucuiars
Omnpenenenue Nponu3BOIHON IIPEAEIIbI MOCIEA0BATEIIbHOCTEHN.
[TpaBuita BBIACHATE CXOAMMOCTD
T epeHMpoBaHus nocienoBarenbHocTel. [IpuBoIUTH
[TpousBogHas creneHHON npuMepsl PYHKITUH, SIBISIOIIUXCS
GyHKLIHUU HENpepbIBHBIMU, HUMEIOIINX

17 | IlpousBoaHas 3JIEMEHTAPHBIX 1 BEPTHKAIIbHYIO, TOPU30HTAIBHYIO
GyHKIMH aCHMIITOTY. 3alUChIBaTh YPaBHEHUE

18 | 'eoMeTpHYECKHIA CMBICIT 1 Ka)KJIOM U3 9TUX ACUMIITOT.
IIPOM3BOAHOM Omnpenensrts 1o rpagpuky QyHKIUHA

19 | 'eomeTpuyecKkuii CMBICT 1 NPOMEKYTKH HEIIPCPBIBHOCTU 1
HpOH3BOHHOﬁ TOYKH pa3pbiBa, €CJIM TaKUEC

UMEIOTCSL.

20 | HoBropenue 1o Teme 1 Jloka3pIBaTh HENMPEPHIBHOCTH

«IIponsBoanHas» yHKIHM.

Haxoauts yrinosoit koadduiireHt
KacaTeJIbHOHN K TpaduKy GyHKIHUU B
3agagHou Touke. Haxomutn
MI'HOBEHHYIO CKOPOCTb JIBUYKEHUS
MaTepualbHON TOYKH.
AHanM3upoBaTh NOBEIECHUE




GyHKIUI Ha pa3IMYHbIX yYacTKax
o0acTi onpeeneHust, CpaBHUBATh
CKOPOCTH Bo3pacTaHus (yObIBaHUS)
(byHKIMH.

Haxoauts npousBoaHbIe
ayIieMeHTapHbIX QyHKIMHA. Haxoauts
MIPOU3BOIHBIE CYMMBI,
IIPOM3BEIECHUS U YaCTHOI'O JIBYX
(YHKIHHA, TPOU3BOIHYIO CIIOXKHOM
¢byukuun y=f(kx+b).

OOBACHATH U WILTIOCTPUPOBATD
MOHSTHE IIpesena
nocneaoBarenbHocTU. [IpuBoauThH
MIPUMEPBHI MTOCIEN0BATEIBHOCTEM,
MMEIOLIUX Mpe/ie] U He UMEIOIINX
npezen. BeIBoauTh GOpMyIIbI JUTHHBI
OKPYXHOCTH U IUIOIIAIU KpyTa.
Berancnsate npupaiienue GQyHKIUU B
Touke. COCTaBIISTh U UCCIIEOBATh
pasHocTHOE oTHOIIeHUEe. Haxonuts
mpeJiea pa3HOCTHOTO OTHOIIICHUSI.
Haxonuts pon3BOIHYIO CIOXKHON
byHKIMN, 00paTHOM QyHKIINU.
[TpuMeHsI T TOHATHE TPOU3BOIHOM
IIPU PEIICHUU 3314

I'naBa |l]. IlpumeHenne NPoOM3BOIHOI K HCCIeOBAHNIO PyHKIMI
21 | Bospacranue u yobiBaHue 1 Haxoauts BTOpYIO NPOU3BOJIHYIO U
byHKIMH YCKOpPEHHE IpoIiecca,
22 | DxcTpeMyMsbl GYHKIUH 1 OIKCBHIBAEMOTO C IIOMOUIBIO
Hawnbonblliee 1 HauMEHbIIIEe (bopMyIIBI.
3HaYeHHs (DYHKIHH HaxonuTh npoMexyTKH BO3pacTaHUs
23 | Haubosbliee ¥ HAMMEHBIIEE 1 1 yObIBaHMS (DyHKIIUH.
3HaYeHUs (PYHKIUU Jloka3plBaTh, 4TO 3aJaHHast (PyHKLUSA
24 | IIpou3BoHAsT BTOPOTO 1 Bo3pacTaeT (yObIBaeT) Ha YKa3aHHOM
TIOPSI/IKA, BBITYKJIOCTh U IPOMEXKYTKE.
TOYKHM Tepernda GpyHKIuu HaxonuTh TOUKH MakcuMyMa |
25 | Iocrpoenue rpadguKoB 1 | MuHUMYMa QYHKIHUH.
pynKmit Haxoauts Hanbosnbiiee u
T[ToBTOpEHNE IO TeMe HalMEHblIIee 3HaYeHUs! PYHKLUHU Ha
«IIpumeHeHne Tpou3BOAHON OTPE3KE.
K MUCCIICIOBAaHUIO (DYHKITUI Haxomuts naubonbiiee u
HaMMEHbIIIee 3HAYCHUST PYHKIINH.
HccnenoBaTh (PyHKIMIO ¢ TOMOIIBIO
IIPOM3BOJIHON U CTPOUTH €€ TpaduK.
[TpuMeHSTH MPOU3BOAHYIO MPH
pEIIEHUH TEKCTOBBIX,
reOMETPHUECKUX, PUIUUECKUX U
JPYTUX 3a/1a4
I'aasa |V. [lepBooOpa3Hasi u MHHTerpaJ
26 | IlepBoobOpazHas 1 Boruucnare npubnmkeHHoe
27 | IlepBooOpa3zHas 1 3HaYEHHE IJIOMAN KPUBOIMHEHHON
[TpaBuina HaXOXKJEHUS TparenuHu.
epBOOOPA3HBIX Haxonuts mepBooOpa3Hbie
28 | [Inomaapr KpUBOJIMHEHHOMN 1 byukiwmii: y=xP, tae peR, y=sin X, y=

Tpaneuuu. MHTErpan u ero

cos X, Y= tg X.




BBIUHCIICHHE Haxoauts nepBooGpa3Hbie

29 | Beruucnenwue riomaiei 1 dynxuwmii: f(x) + g(X),
Guryp ¢ moMoIns0 kf(x) u f(kx + b).
WHTETPajoB Breraucnars niomaau

30 Brraucienue miomaneu 1 KPUBOJIMHEHHOW TpaIenuu ¢
buryp c momoIuIs0 nomoInsio popmyisl HeroToHa-
MHTETrPaJIoB JleiiGHuua.

31 | [IpumeHEeHME HHTETPAJIOB IS 1 Haxoaute npuOnuKeHHbIe 3HAUCHHS
peuieHns HGU3NYECKHX 3314 HUHTETPAJIOB.

32 [Tpocreitmme 1 Brorancnars miomann
nudhepeHIaTbHbIe KPUBOJIMHEMHOW TpaIeinuu ¢
ypaBHEHUS MOMOIIBIO UHTETpaa

33 | IloBTOopenue no Teme
«IlepBooOpa3zHas u
UHTETPaD»

34 | IloBTOpEHHUE 11O TEME 1
«IlepBooOpa3Has u
UHTETrpan

HNurepHer-pecypcebl

Caiimul 013 yuawuxca:

1. http://www.mathb-ege.sdamgia.ru/

2. www.fipi.ru/
3. ege.fipi.ru/

4. http://www.matematika-na.ru
5.9unuknonenus mia gereit http://the800.info/yentsiklopediya-dlya-detey-matematika
6.3HIII/IKJIOH€I[I/I$I I10 MaTCMAaTHUKCEC
http://www.krugosvet.ru/enc/nauka i tehnika/ MATEMATIKA.html
7.CHpaBOLIHI/IK 10 MaT€MaTUKE AJIs1 INKOJIBHHUKOB

http://www.resolventa.ru/demo/demomath.htm

8.Maremaruka on-naiis http://uchit.rastu.ru

Caiimut 013 yuumeneii:

1) Tlemcoser, maremaTtrka http://pedsovet.su/load/135

2)  Yuutenbckuii noprai. Matemaruka http://www.uchportal.ru/load/28

3)  VYpoku mais yuurtesst MaTeMaTHKH, anreOopsl, reomerpun hitp://www.uroki.net/docmat.htm

4) S wuay Ha ypoK MareMaTukd (MeToauyeckhe pa3paboTku). — Pexum  jmocryma:

www.festival.lseptember.ru

5) Enmunas xomneknus oOpa3oBaTeNbHBIX pecypcoB. —  Pexxum  gocryma: http://school-

collection.edu.ru/

6) DenepanbHblil IEHTp HHOOPMANMOHHO — 00pa30BaTEIbHBIX pecypcoB. — PexuMm moctymna:

http://fcior.edu.ru/
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