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IMNOACHUTEJIBHASA 3AIINCKA

Y4eOHsblil npeaMeT «Anredpa W Havajla MaTEMaTHUECKOTO aHAIM3ay SIBISETCA
OJHUM M3 Hauloyiee 3HAYUMBIX B IporpaMMme CpeaHero oOmero oOpa3oBaHUS,
IOCKOJIBKY, C OJIHOM CTOPOHBI, OH O0O€CIeYMBAET HHCTPYMEHTAJIbHYIO 0a3zy yis
U3YyYEHHUsI BCEX €CTECTBEHHO-HAyYHBIX KYpPCOB, a C JAPYroil CTOPOHBI, (OpMUpPYET
JIOTUYECKOE M a0CTPAKTHOE MBIIUICHHE 00yYarouIuXcsl Ha YpOBHE, HEOOXOIMMOM IS
OCBOGHHUS HMH(POPMATHKH, OOIIECTBO3HAHUS, HMCTOPHM, CIOBECHOCTHM U JAPYTUX
JUcIMIUIMH. B pamkax gaHHOro ydeOHOro Kypca oOydaroliuecs OBJIAQJEBAOT
YHHUBEpPCAJIbHBIM SI3IKOM COBPEMEHHOW HayKu, KOTopas (OpMyIHpyeT CBOU
JTOCTHXKEHHSI B MaTEMaTUUYECKOI (opMe.

VY4eOHbIll nipenMeT anredpa U Hayala MaTeMaTHYeCKOro aHaju3a 3aKjaJblBacT
OCHOBY ISl YCIICILIHOTO OBJIa/ICHHS 3aKOHAMH (DPU3HKHU, XUMHUH, OMOJIOTUHU, TOHUMaHUS
OCHOBHBIX TEHACHLMH PpPa3BUTHS SKOHOMUKH U OOILIECTBEHHOW >KU3HM, IO3BOJISET
OPUEHTHPOBATbCSI B COBPEMEHHBIX LU(QPOBBIX U KOMIIBIOTEPHBIX TEXHOJOTHSIX,
YBEPEHHO UCIOJIB30BaTh UX IS TajJbHEHIIEro o0pa30BaHus U B IOBCEHEBHOM KU3HH.
B 1o xe BpeMs oBiaseHHE aOCTPAKTHBIMH M JIOTUYECKHA CTPOTUMHU KOHCTPYKIMSIMU
areOppl 1 MaTEMATUYECKOTO aHAIN3a Pa3BUBAET YMEHHE HAXOIUTh 3aKOHOMEPHOCTH,
00OCHOBBIBaTh MCTUHHOCTb, JOKA3bIBaThb YTBEPXKIACHHUS C MOMOUIbIO HHAYKLHUU U
paccykaaTb  JEIyKTUBHO, HCIIOJIb30BaTh  OOOOIEHWE U  KOHKPETH3aIHUIO,
abCcTparupoBaHKE U aHAJIOTHIO, POPMUPYET KPEATUBHOE U KPUTUUYECKOE MBIIIJICHUE.

B xone u3ydyenus ydyeOHoro mpeamera «Anredpa M Hayaiga MaTEMaTUYECKOTO
aHaJln3a» OO0ydYaroulvecsl IMOJIy4aloT HOBBIM OMNBIT PEIIeHUs MPUKIATHBIX 3a]ad,
CaMOCTOATEJIBHOTO TOCTPOECHUS MAaTEMaTUYECKUX MOJENIEH peajbHbIX CHTyaluH,
VMHTEPHPETALUN TOJYYCHHBIX PEIICHUM, 3HAKOMSATCSA C MPUMEPAMH MAaTEMAaTHYECKHX
3aKOHOMEPHOCTEN B PUPOE, HAYKE U UCKYCCTBE, C BEIAAIOUIUMUCS MAaTEMaTHYECKUMU
OTKPBITUSIMU U UX aBTOPAMHU.

VY4eOHbIil npeamer 00Ja7aeT 3HAYUTENbHBIM BOCHUTATENIbHBIM IMOTEHIIMAIIOM,
KOTOPBI  peanu3yeTcs Kak uepe3 Y4eOHBI Marepuan, CIOCOOCTBYIOIIUN
(GOpMHpPOBAHHIO HAYYHOTO MHUPOBO33PEHMS, TaK M uepe3 creuuuxky ydeOHOU
NEeATEIbHOCTH,  TPEOyIolled  MPOJODKUTENIbHOM  KOHUEHTpalMd  BHUMAaHUA,
CaMOCTOATEIBHOCTH, aKKYPaTHOCTHA U OTBETCTBEHHOCTH 32 MOJIyYEHHBIN PE3YIIBTAT.

B ocHoBe metoauku oOydeHus anredpe M HayalaM MaTeMaTHUYeCKOTO aHajau3a
JICKUT ACSITENbHOCTHBIN MPUHIUI 00YUYESHHUS.

B ctpyktype yuebHOro npenmera « Anredpa v Hauajaa MaTeMaTHYECKOTrO aHATIN3a
BBIZICJICHBI  CJIENYIOLIME  COJAEpXkaTelbHO-MeToAuYeckue JuHuu: «Yucina wu
BbIYHCIICHUs», «DyHKMu u rpadukm», «YpaBHEHUS U HepaBeHCTBay», «Hauama
MaTEeMaTUYECKOro aHainu3a», «MHOXKecTBa U JIOTHKay. Bce 0CHOBHBIE COAEpKATEIBHO-
METOJMYECKUE JMHUM H3Yy4alOTCsl Ha MPOTSDKEHUHU JIBYX JIET OOydeHHUs Ha ypOBHE
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cpeaHero o0miero o0pa3oBaHMsl, €CTECTBEHHO IOMOMHSS IPYTr ApPYra U MOCTENEHHO
HACBIIIAsICh HOBBIMU TeMaMH W pasfenamu. JlaHHBIA ydeOHBIH MpeaMeT SBISETCS
WHTETPAaTUBHBIM, TIOCKOJbKY OOBEIMHSET B ceOe coAepKaHUE HECKOJIbKUX
MaTEeMaTUYECKUX JUCHUIUINH, TAKUX Kak anredpa, TPUTOHOMETPHs, MaTeMaTUYECKUN
aHaiu3, TEOpUsi MHOXKECTB, MaTeMaThyeckasi jJoruka u apyrue. [lo mepe Toro kax
oOyuJaroluecs: OBIaIeBalOT BCE Oosiee MHUPOKUM MAaTEMAaTUIECKUM alapaToM, Y HUX
MOCNIEIOBATEIbHO  (OPMUPYETCSI U COBEPUICHCTBYETCS ~ YMEHHE  CTPOUTH
MaTEeMaTUYECKYI0 MOJICNIb PeaIbHOM CUTYyallul, TPUMEHSTh 3HAHUS, TIOJy4YeHHbIE MPU
U3YYeHUU Yy4eOHOTO Kypca, HJisi PEHICHHs CaMOCTOSATEIbHO CGHOPMYIHMPOBAHHON
MaTeMaTUYeCKOM 3a/layuu, a 3aT€M UHTEPIPETUPOBATH CBOI OTBET.

ConepxarenpHO-MeTOIMYECKass JUHUS «Ynciaa W BBIYUCICHUS» 3aBEPIIACT
¢dbopMUpOBaHE HABBIKOB HCIIOJNB30BAHUSA JEHCTBUTENBHBIX YHCEN, KOTOpOE OBLIO
HA4YaToO Ha YpOBHE OCHOBHOro ooOuiero odpasoBanus. Ha ypoBHe cpemHero oOuiero
oOpa3oBaHus 0c000€ BHHUMaHUE yJemsieTcss (GOpMUPOBAHUIO HABBIKOB PallMOHATBHBIX
BBIUMCJICHHH, BKIIIOUAIONIUX B ce€0sl MCIOIb30BAaHUE PA3UYHBIX (DOpPM 3amucu yucia,
yMEHUE JeJlaTh TPUKUAKY, BBITIOJHITh NPUOMKEHHBIE BBIYUCICHUS, OICHUBATH
YHCIIOBBIC BBIpAKEHUS, pabOTaTh C MAaTeMaTHYECKUMH KOHCTAHTaMH. 3HAKOMBIC
OOy4YarOIIMMCSl MHOKECTBA HATYPAJIbHBIX, LIEbIX, PAIIMOHATIBHBIX U JCHUCTBUTEIBHBIX
YHCEJT TOTIOTHSAIOTCS MHOKECTBOM KOMILIEKCHBIX YHCEI. B KaKI0M M3 3TUX MHOXKECTB
paccMaTpuBaIOTCs CBOMCTBEHHBIE eMy CHEIU(UYECKUE 3aa4u U ONEpaluu: JEICHNE
HAIIeJIO, ONEPUPOBAHUE OCTATKAMH HA MHOXECTBE IIEJIBIX YHUCEN, 0COOBIe CBOWCTBA
palMOHAIBHBIX U UPPALMOHAIBHBIX YHCEN, apu(MEeTHUEeCKHEe Orepaluu, a Takke
W3BJICUCHHUE KOPHS HATypajbHOM CTENEHM Ha MHOXKECTBE KOMIUICKCHBIX YHCEIL.
brnaronmapsi mocienoBaTeIbHOMY PACHIUPEHHIO Kpyra HCIHOJIb3YyEeMbIX YHCENl U
3HaKOMCTBY C BO3MOKHOCTSIMH WX TPHUMEHEHHUsS IJisl PEIICHHs Pa3IMYHBIX 3aaa4
dbopMupyeTcsi MpeACTaBIEHHWE O EIWHCTBE MAaTeMaTHKU KaK HAayKd W e€ poiiu B
INOCTPOCHUU MOJENIel peaJlbHOT0 MHUpa, MIMPOKO MCIONb3YIOTCS 0000LIeHHE |
KOHKpEeTU3aIHsl.

Jluaust «YpaBHEHUS W HEPABEHCTBA» pealM3yeTcs Ha TMPOTSHKEHHWH BCETO
oOydeHHs Ha YpPOBHE CPEIHEro 00IIero oopa3oBaHMsl, TOCKOIbKY B KaXKJIOM pasjelie
[IporpaMMbl TIPEeayCMOTPEHO pEUICHHE COOTBETCTBYIONIMX 3adad. B pesynbrarte
oOydJaromnifecss OBIAACBAIOT PA3JIMYHBIMH METOJAMU PCIIEHUS PAIMOHATIBHBIX,
UPPALMOHATBHBIX, TIOKA3aTENbHBIX, JOTApUIMUUECKHUX W TPUTOHOMETPUUECKHUX
YpaBHEGHUH, HEPaBEHCTB W CHCTEM, a TaKkKe 3aJ]ad, COACPKAIIUX IapamMeTphl.
[TomyueHHble yMEHHSI MIUPOKO MCIOJB3YIOTCS TPU UCCIEAOBaHMHM (DYHKIUH C
MOMOIIIBIO TIPOM3BOIHOM, TIPH PEIICHUU MPUKIAIHBIX 3a/lad U 3a/lad Ha HAXOXKIECHUE
HauOOJBIIUX W HAUMEHBIIMX 3HAYeHWN (yHknuu. J[aHHas coaepkaTenbHas JTUHUS
BKJIFOYAET B ce0s Takke (HOPMUPOBAHME YMEHUW BBHITIOJNHATH PacUYEThl 1O PopMyiam,
npeoOpa3oBaHus  PAIlMOHANBHBIX, HUPPALMUOHAIBHBIX UM  TPUTOHOMETPUUYECKHUX
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BBIPQKEHUH, a TaKXKe BBIPAKEHUH, coepKallluX CTerneHu u jorapudmel. baaromaps
U3YYCHHIO anreOpandeckoro Marepuaia MPOMCXOAMWT JajbHeiIiee pa3BUTHE
AITOPUTMHUYECKOTO M a0CTPAKTHOT'O MBIIITICHUS 00yJaromuxcsi, GOpMUPYIOTCS HABBIKH
JNEAYKTUBHBIX PacCyXJE€HUH, padOTbl C CUMBOJIBHBIMU (OpMaMu, IMPEACTABICHUS
3aKOHOMEPHOCTEW M 3aBHCHUMOCTEH B BHUJIE pPABEHCTB U HEpaBEHCTB. Auredpa
npeiaraeT 3QPEeKTUBHbIE HHCTPYMEHTHI JIsl pEIICHUS MPAKTUIECKUX U €CTECTBEHHO-
HAy4YHBIX 33Ja4, HAIJIAIHO IEMOHCTPUPYET CBOM BO3MOKHOCTH KaK SI3bIKa HAYKH.

ConepxarenpHo-MeToMueckass JuHUS «DyHKIMM U rpaduKW»  TECHO
HEpPEIJIETaeTCsA C APYTUMHU JIMHUSIMU y4eOHOro Kypca, MOCKOJIbKY B KAKOM-TO CMBICIIE
3a1a€T  NOCIENOBATEeIIBHOCTh M3Yy4YEHMs  Marepuana. V3ydeHue  CTEIeHHOW,
MOKa3aTeJIbHOM, JOrapu(pMUUYECKON U TPUTOHOMETPUYECKUX (PYHKIMH, UX CBOWMCTB U
rpauKoOB, HUCIOJb30BaHWE (YHKIMA [ pemeHus 3a1ad U3 ApYruxX Yy4eOHbIX
IIPEAMETOB U PEAIBHOM KU3HU TECHO CBSI3aHO KaK C MATEMATHYECKUM aHAJIN30M, TaK U
C pellleHWeM YpaBHEHMHA M HepaBeHCTB. lIpu 3ToM Ooiiblloe BHUMaHHUE YJEISAETCS
(GOpMHPOBAHUIO YMEHUS BBIpaXaTh (OpPMyJIaMH 3aBUCUMOCTH MEXAY pPa3THMYHBIMU
BEJIMYMHAMU, HCCIEOBAaTh MOJTyYEHHbIE (PYHKIUU, CTPOUTHh UX rpaduku. MaTtepuai
ATOM COJIepP>KATEeIbHOM TMHUM HALIEJIEH HAa pa3BUTHE YMEHUW U HABBIKOB, MIO3BOJIIOIINX
BbIpaXKaTh 3aBUCUMOCTH MEXJy BEJIMYMHAMH B Pa3IU4YHON (QopMe: aHATUTHYECKOH,
rpaduyeckoii 1 cinoBecHo!. Ero nsyuenue cnocoocTByeT pa3BUTHIO AITOPUTMHUECKOTO
MBIIUICHUS, CIIOCOOHOCTH K 0000IIEHUIO M KOHKPETU3AIUH, UCTIOIB30BAaHUIO aHATIOT UM,

CopepxxarenpHass snuHHS «Hawanma waremaTudeckoro aHanusa» MO3BOJSET
CYLLIECTBEHHO PACIIMPUTh KPYr KakK MaTE€MaTW4YECKHUX, TaK W NPUKIAJHBIX 3aj]ad,
JOCTYMHBIX 00YyYarOIMUMCS, TaK KaK Y HUX MOSIBISETCSI BO3MOKHOCTh CTPOUTH IpapuKu
CJIO’KHBIX (DYHKIIMH, ONTpeiessiTh UX HauOOJIbIINE U HAUMEHbILINE 3HAUEHUS, BBIUUCIISATh
iomwaan Guryp u 00bEMBI TE, HAXOAUTH CKOPOCTH U YCKOPEHHUs IpoueccoB. JlanHas
collepKaTellbHasl ~ JIMHMSIL ~ OTKPBIBAET  HOBBIE  BO3MOXKHOCTM  TMOCTPOEHUS
MaTEMaTUYECKUX MOJEJIEN pEaJbHbIX CUTYallMil, MO3BOJSET HAXOJIWUTh HAWIy4Ilee
pelleHre B MPUKIAJHBIX, B TOM YHCJIE COLHUAIBHO-3KOHOMUYECKHX, 3aJadax.
3HaKOMCTBO C OCHOBaMM MAaTE€MAaTHYECKOIO aHajlu3a CHOCOOCTBYET pPa3BUTHIO
abCTpakTHOro, (hOPMAIBHO-JIOTHYECKOTO M KPEAaTUBHOTO MBILIUICHHUS, (POPMUPOBAHUIO
YMEHUM pacno3HaBaTh MPOSBICHUS 3aKOHOB MATeMaTHKW B HayKe, TEXHHUKE U
uckyccre. OOy4aromuecs y3HalT O BBIIAIOIIMXCS Pe3yJibTaTaX, MOJTYYEHHBIX B XO/€
pa3BUTHUSI MATEMAaTHKH KaK HAyKH, U 00 UX aBTOpax.

CopeprkarenbHO-MeToquYeCcKas TUHUS «MHOXKeCTBa U JIOTUKAy BKIIIOYAET B ce0s
AIIEMEHTBI TEOPUU MHOKECTB M MAaTEMaTUUECKOM JIOTUKHU. TeopeTuKo-MHOKECTBEHHbBIE
IIPEICTABICHNS] MPOHU3BIBAIOT BECh KYpC IIKOJBHOW MAaTEMATHKU W IPEAararoT
HauOosiee YHUBEPCATIbHBIA SA3BIK, OOBEIUHSIOUIMN BCE pa3lieibl MaTeMaTHKU U €&
IPWIOKEHUH, OHU CBS3BIBAIOT pPAa3HbIE MAaTEMaTHUYECKHE JUCLUUIUIMHBI W HX
IPUJIOKEHUSI B ennHoe Lenoe. [loaToMy BakHO 1aTh BO3MOYKHOCTh OOYYarOIIEMYCs
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MOHUMATh TEOPETUKO-MHOKECTBEHHBI  SI3IK  COBPEMEHHOW  MaTeMaTUKU U
WCIIOJIB30BaTh €T0 IS BBIPAKEHUS CBOMX MBICICH. J[pyruM BaKHBIM MPU3HAKOM
MaTEeMaTHUKHU KaK HAyKu CIeAyeT MPU3HATh CBOMCTBEHHYIO €/ CTPOTOCTh 000CHOBAHUMN
U CIIEIOBAaHUE OMpPEAENEHHBIM MpaBUJiaM MOCTPOCHUS JTOKA3aTeNIbCTB. 3HAKOMCTBO C
AJIEMEHTaMH MAaTeMaTUYeCKOW JIOTMKH CIIOCOOCTBYET pPAa3BUTHUIO JIOTUYECKOTO
MBIIIICHUS O0YYaIOmUXCs, TO3BOJSIET UM CTPOUTH CBOM PACCYXKICHHS Ha OCHOBE
JIOTUYECKUX TPABUI, (HOPMUPYET HABBIKA KPUTHUECKOTO MBITTUICHHSI.

B yueOHOM mpenmere «Anrebpa M Hayajga MAaTeMaTHYECKOTO aHalM3a
MPUCYTCTBYIOT OCHOBBI MATEMAaTHUYECKOTO MOJEIMPOBaHUS, KOTOpPbIE MPU3BaHbI
CIoCcOOCTBOBATH (DOPMUPOBAHUIO HABBIKOB MTOCTPOCHUS MOJIENICH peabHBIX CUTYaIIHH,
WCCJICIOBAHMS dTUX MOJEJIECH ¢ TOMOIIBIO ammapaTa aareOpbl U MaTeMaTHIECKOTO
aHaNM3a, WHTEPIPETAIMN TMOJTYYEHHBIX pe3yJbTaToB. Takue 3aJaHUs BIUICTCHBI B
KOKJBIM U3 pa3jesioB MPOrpaMMbl, MOCKOJIbKY BECh Marepuai y4eOHOro IpeaMera
IIMPOKO HCIIOJIB3YETCs JJIA pelIeHUs] MPUKIaAHbIX 3anad. [Ipu pemennn peasbHBIX
MPAKTUYECKUX 3a7a9 00yJaroIuecs: pa3BUBAOT HAOII0aTEIhHOCTh, YMEHHE HAXOIUTh
3aKOHOMEPHOCTH, a0CTparupoBaThCs, UCIIOIb30BaTh AHAJIOTHIO, 0000IaTh W
KOHKPETHU3UPOBATh MpoosieMy. [lesaTeasHOoCTh 110 ()OPMHUPOBAHUIO HABBIKOB PEIICHUS
MPUKJIAJAHBIX 33]]a4 OPTaHU3YETCs B MIPOIIECCE U3YUCHUS BCEX TEM YUEOHOIro IpeMeTa
«Anrebpa 1 HayaJla MAaTEMAaTUYECKOTO aHATN3ay.

Ha w3yuenune yueOHOro mpeameTra «Airedpa W Hadasa MaTEMaTHIECKOTO
aHanuza» oTBoauTCs 272 yaca: B 10 kiacce — 136 yacos (4 yaca B Heziento), B 11 kiacce
— 136 vacoB (4 yaca B HEJIEINIO).
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COAEPXKXAHUE OBYUYEHUA
10 KITACC

Yucia ¥ BLIYHCIEHUSA

Panmonanpabie unciia. OOBIKHOBEHHBIC U JICCSATUYHBIC JPOOH, IPOIICHTHI,
OeckoHeUHble mepuoanueckue npoou. IlpuMeHeHnue apoOed W MPOICHTOB IS
pellIeHus MPUKIIAIHBIX 3a7a4 U3 PA3JIUYHbIX OTpaciel 3HAHUM U PeaIbHOM KU3HU.

JlelictBuTenpHble 4ucia. PanuoHalnbHBIE W UpPpALMOHAIBHBIE YHCIIA.
Apudmernueckue  omepanmuy ¢ JCUCTBUTCIBHBIMA  4YHCIaMdA.  MoOyib
JEWCTBUTEIBLHOTO YHCia U €ro cBoicTBa. [IpubmmkEHHbBIC BBIYMCICHUS, TTPaBUIIa
OKpYTJICHUS, MPUKHUJIKA U OLICHKA PEe3yJIbTaTa BHIUYMCICHUH.

Crenenpr C 1ensIM  HokazareneMm. buHom Hprorona. HMcnosib3oBaHue
noAXosAIEeH (GOPMBbI 3aMUCH JEHCTBUTEIBHBIX YUCEIT IJIs1 PEIICHUS TPAKTUUYECKUX
3a/1a4 U NPEJCTaBIICHUS JaHHBIX.

Apudmernueckuil KOpeHb HaTypajJbHON CTEIICHH M €T0 CBOMCTRA.

CreneHb ¢ palMOHAJIBHBIM IIOKazaTeleM H €€ CBOMCTBa, CTENEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapupm wymcna. CpoiictBa jnorapupma. [leciTuuHble W HATypaJIbHbIE
JorapupMsl.

CuHyC, KOCHMHYC, TaHI€HC, KOTAHT€HC YMCJIOBOIO apryMeHTa. APKCHUHYC,
APKKOCHUHYC M apKTaHT€HC YHMCIIOBOTO apryMEHTa.

YpaBHeHHS U HEPABEHCTBA

ToxaecTBa M TOXKIECTBEHHbIE MpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHeHUsl. PaBHOCWIIbHBIC YpaBHEHHUSI M YpaBHEHMs-CIeACTBUA. HepaBeHCTBO,
pellIeHNE HEPABEHCTRA.

OCHOBHBIE METO/IbI PEIICHUS 1EBIX U APOOHO-PAIIMOHATBHBIX YPABHEHUN U
HEpPAaBEHCTB. MHOTOWIeHbl OT OJHOW TepeMeHHOW. JleneHue MHOrowwieHa Ha
MHOTOWIEH ¢ ocTaTKoM. Teopema be3zy. MHOrouieHs!I ¢ 11e1bIMU KO3 UIIUEHTaMU.
Teopema Buera.

[IpeoOpazoBaHms YHCIIOBBIX BRIPAXKEHUH, COACPIKAIIMX CTEIICHU U KOPHHU.

WppanmonaibHbie ypaBHEHHS. OcHOBHBIC METO/IBI pelieHust
UppalmoHaIbHbIX YPaBHCHUH.

[TokazarenbHble ypaBHEHHS. OCHOBHBIE METOJbl PELICHHS TOKa3aTEIbHbIX

YPaBHCHUM.
[IpeoOpa3zoBaHue BRIpAXKEHH, COACPIKAITUX JTOTAPU(DMBI.
Jlorapudmmueckue yYpaBHEHUHI. OcHOBHBIC METO/IbI perieHus

Jorapu(pMUYECKUX YpaBHEHHIA.
OcHoOBHbIE TPUTOHOMETPHUUECKHUE bopMyIbL. [IpeoOpazoBanue
TPUTOHOMETPUYECKUX BBIPAXKEHUN. PellleHre TPUroHOMETPUYECKUX YPAaBHEHUM.
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Pemienne cucreM JIMHEMHBIX YypaBHEHHMW. Marpuua CuUCTEMBbl JIMHEHMHBIX
ypaBHeHU. OnpenenuTens MaTpUILbl 2X2, €ro FTEOMETPUUYECKUM CMBICT U CBOMCTBA,
BBIYMCJICHUE €T0 3HAYEHUs, IPUMEHEHNUE OINPEACIUTENS I PELICHUS] CUCTEMBI
JVHEWHBIX ypaBHEHWI. PelleHWe NpUKIAgHBIX 3aJad C I[OMOLIBID CHUCTEMBI
JMHEWHBIX YpaBHEHUH. MccnenoBanue NOCTpOCHHOW MOAENH ¢ TOMOIIBIO MaTPHIL

Y OIIPENICIIUTEIIEH.

[TocTpoeHne MaTeMaTUYECKUX MOJENEN PEATbHOM CHUTyallMd C IOMOIIBIO
YpPaBHEHUII W HEpaBEHCTB. lIpuMeHeHHE ypaBHEHHII U HEPABEHCTB K PEIICHUIO
MaTeMaTUYECKUX 3aJ1a4 U 3a/1a4 U3 pa3IMuHbIX 00JaCTel HaAyKU U pealibHOM KU3HU.

DyHKUMH U TPaPUKH

@®yHkus, crnocodbl 3amaHus (QyHkuu. B3anMHO o00patHble (QyHKIUU.
Komno3zummss @yukuuii. I'papuk  yHkmu. DneMmeHTapHble MpeoOpa3oBaHUs

rpadukoB GyHKIIHIA.

OO6unacTh ompeneneHuss U MHOKeCTBO 3HaueHud (ynkumu. Hymu yskium.
[IpomexxyTku 3HakonocTossHCTBA. UETHbIE 1 HeuéTHbIe (pyHKUMU. [lepuoanueckue
¢byskuun. IIpoMexyTkn MOHOTOHHOCTHM (PYHKUMH. MaKCUMyMbl U MUHHUMYMBI
¢bynkunu. Hanbospliee 1 HauMeHblIee 3HaYeHus1 QyHKIMKM HAa IPOMEXKYTKE.

JluneiiHas, KBaapaTH4yHas U JAPOOHO-IMHEHHass (QYHKIUH. DJIEMEHTapHOE

HCCICA0OBAHUC U ITIOCTPOCHUC UX Fpa(i)I/IKOB.

CreneHnHast pyHKIMS ¢ HATypajIbHBIM U II€JIBIM NOKa3zareneM. E€ cBoiicTBa u
rpaduxk. CBolicTBa 1 rpaduk KOpHS N-0i CTEMEHU KaK (yHKIUK OOpaTHOM CTENEeHU

C HaTypaJIbHbIM IIOKA3aTEJIEM.

[TokazatenbHast u jorapudmuyeckas (yHKIUHU, UX CBOWCTBA M Tpadukwu.

Hcnonb3oBanue rpadukoB GyHKIMMA 71 peIICHUs YpaBHEHUH.

TpuroHoMmeTpuueckass OKPYKHOCTb, OIPEAECIECHUE TPUTOHOMETPUYECKUX

(yHKUMNA YUCIOBOTO apryMEHTA.

c]:)yHI(HI/IOHaJ'II:uHI:»Ie 3aBUCHUMOCTH B PpPCAJIBHBIX IIPOOCCCAaX MW ABJICHHUAX.

['paduixu peasibHBIX 3aBUCUMOCTEH.
Hauaja maTeMaTH4yecKoOro aHajimu3a

ITocmenoBaTelbHOCTH, CHOCOOBI 3aJaHUsl ITOCIIEAOBaTENbHOCTEH. MeTon
MaTEMATUYECKON HMHAYKIUU. MOHOTOHHBIE U OTPAHUYEHHBIE TTOCIEI0BATETLHOCTH.
Hctopuss BO3HHKHOBECHHS MAaTEMaTHYSCKOrO aHajgn3a KakK aHajlin3a OEeCKOHEYHO

MaJIbIX.

Apudmernueckas 1 reoMmeTpudeckas nmporpeccun. beckoHeuHo yObIBaroIas
reoMmerpuyeckas nporpeccusi. Cymma 0€CKOHEUHO YOBIBArOUIEH reoMeTpUYeCcKOon
MPOTrPEeCCUU. JINHENHBIA U 3KCIIOHEHIHATBHBINA POCT. Yucio €. @opmyiia CIOKHBIX
MPOLEHTOB. VCronp30BaHWE MNPOrpecCHM I PELIEHUS pEeAbHBIX 3aJad

MPUKJIATHOTO XapaKTepa.
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HempepsiBHBIE (QYHKIIMM W WX CBOMCTBA. TOYkM pa3pbiBa. ACHMITOTHI
rpaduxoB ¢yakiuil. CBoiicTBa (QyHKIMH HENpPEpHIBHBIX Ha OTpe3ke. Meron
WHTEPBAJIOB JUIsl PEIICHUs HEpaBEeHCTB. l[IpuMeHeHue CBOICTB HEMpPEPBIBHBIX

GyHKIUHN U1 peIIeHHs 3a/1a4.

ITepBas u Bropas npou3BoaHble GyHKIUU. Onpenenenne, reOMeTpUIECKui U
buznyecKuit CMBICI MPOU3BOIHOMN. YpaBHEHUE KacaTeNbHOM K rpa@uKy (PyHKIHH.

[IpousBogubie  snmemeHTapHbix  ¢GyHkiuil.  [IpousBognas
IPOU3BENIEHUS, YACTHOTO U KOMIIO3UINY (PYHKIIUH.
MHoskecTBa M JIOTHKA

CYMMEBI,

MHoecTBO, omepanuu HaJl MHOXKECTBaMU M HMX CBoiicTBa. [luarpammbl
Ounnepa—Benna. [IpumeHeHHe TEOPETHMKO-MHOXKECTBEHHOTO — ammapara Ui
ONMMCAHMS PEeATbHBIX MPOLECCOB M SBJICHUW, NPU PEIICHUH 3aJad W3 JPYrux

y4€OHBIX NMPEIMETOB.

OHpCIICJIGHI/IG, TCOpCMA, CBOMCTBO MaTE€MaTHYECKOTO 06’[>€KT21, CIICACTBHUC,

A0Ka3aTcJIbCTBO, PABHOCHJILHBIC YPABHCHUS.

11 KITACC

Yucjia 1 BBIYMCTIEHUS

Hatypaneubie u nenbie yucna. [IpumeHeHue npusHaAKoOB ACIUMOCTH IIEJIBIX
yucen, HauOonpmuii oOmui aenurens (mamee — HOJl) u HamMeHbliee ooOiee
kpatHoe (nanee — HOK), octaTkoB o moayito, anroputma EBkinuaa 1uist pemeHus

3aJa4 B OCJIbIX YHUCJIAX.

Kommnekcuble uucia. Anredpavdeckass U TpUTOHOMETpuYeckas (OpMbI
3alliCU KOMIUIEKCHOTO 4YHcia. ApudMeTrudyeckue Oomnepanud ¢ KOMIUIEKCHBIMU
yrcnamu. M300pakeHne KOMIUIEKCHBIX YHCEN Ha KOOPAMHATHOW IIOCKOCTH.
®opmyna Myaspa. Kopau n-oli cTeneHu u3 KOMIUIEKCHOTO uucia. [Ipumenenue
KOMILJIEKCHBIX YMCEN IJIs1 PEIICHUs] (PU3NUYECKUX U TEOMETPUUECKUX 3a/1ay.

YpaBHeHHS U HEPABEHCTBA

CucrteMa U COBOKYITHOCTh YPaBHEHUW U HEPABEHCTB. PABHOCHUIIbHBIE CUCTEMBbI

U CHCTEMBI-CIIEACTBYs. PaBHOCWIbHBIE HEPABEHCTBA.
OTO6op  KOpHEH  TPUTOHOMETPUYECKMX  YpPaBHEHHH  C

TIOMOIIIBIO

TPUTOHOMETPUUECKON OKPYKHOCTH. PelieHne TpUroHOMETPUYECKUX HEPABEHCTB.
OCHOBHBIE METOJbl PELICHUS IOKa3aTeIbHBIX U  JIOTapU(PMUUYECKUX

HEPABEHCTB.
OCHOBHBIE METO/IbI PEIICHUSI UPPAIIUOHATBHBIX HEPABEHCTB.

OcHoBHBIE MCTOZbl PCHICHHUA CUCTEM H COBOKYHHOCTGI\/’I panrOHaJIbHBIX,

UPpaLMOHATBHBIX, TOKA3aTEIbHBIX U JOTapU(PMUYECKUX YPABHEHHM.
YpaBHEHUSA, HEPABEHCTBA U CUCTEMBI C IIapaMETPaMHU.
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[IpumMeHeHre ypaBHEHHI, CACTEM M HEPABEHCTB K PELICHUIO0 MAaTEMATUYECKUX
3a]1a4 ¥ 3a/1a4y U3 pa3lInuHbIX 00JIacTe HAYKH U PEAIbHOM KU3HU, UHTEPIPETALHS

MOJIYYEHHBIX PE3YJIbTATOB.
DOyHKUMH U TPaPUKH

I'paduk kommoszunuu GyHkIUd. ['eomerpuueckue oOpa3bl ypaBHEHUH H

HEPAaBEHCTB Ha KOOPAMHATHOM MIOCKOCTH.
TpuronomeTrpuyeckue GyHKIINH, UX CBOWCTBA U TPaPHUKH.

['padrueckne MeTonbl pellleHUs YpaBHEHUW M HepaBeHCTB. [ 'paduueckue

MCTOABI pCHICHUSA 3a/1a4 C I1IapaMCTpaMHU.

Hcnonb3zoBanue rpa@ukoB (QYHKIMN i1 KCCIEIOBAaHUS IMPOILIECCOB H
3aBUCUMOCTEM, KOTOpbI€ BO3HHUKAIOT NMPHU PEUICHUW 3aad U3 JIPYTUX YYEOHBIX

IIPEAMETOB U PEAJIbHON KU3HHU.
Hayajia MaTeMaTH4eCKOIo aHaJIM3a

[TpumeHeHre MPOU3BOJHON K MCCIEAOBAHNIO (PYHKIIMH Ha MOHOTOHHOCTH U
sKkcTpeMyMmbl. HaxoxaeHre HanboabIIero 1 HAMMEHbIIEr0 3HAYEHUI HEeMPEPbIBHON

(yHKUIHUH Ha OTPE3KE.

[IpuMeHeHnEe TPOU3BOAHOM UL HAXOXKACHUS HAWJIY4dIEero pElIEHUs B
IIPUKIIAHBIX 3aJadax, Ui ONPEACIICHUs CKOPOCTH M YCKOPEHMs IIpolecca,

3aJIaHHOTO (hOPMYJION 1K TpaduKoM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TIepBO0OOpa3HbIX. IlepBooOpaszHbie

aneMeHTapHbIX QyHKIuMH. [IpaBuna Haxoxk1eHUs epBOOOPA3HbIX.

HNuterpan. ['eoMeTprudeckuil CMbICI HHTErpAIa. BeruuciieHue onpeaeaéHHoro

uHTerpana no gpopmyne Herotona-Jleitonuna.

[Ipumenenue wHTErpana s HAXOXKIACHUS IUIOMAACH TUIOCKUX (GUryp u

00BbEMOB T€OMETPUUECKUX TEI.

[Tpumepsl pemenuit auddepeHuuanbHbIX ypaBHEHU. MartemaTuueckoe
MOJIEJIMPOBAHUE peajbHBIX TPOLECCOB C MOMOLIBI0  IuddepeHIaTbHbIX

YPaBHEHUM.
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[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHMA YYEBHOI'O TIPEIMETA
«AJITEBPA» (YTJIYBJIEHHBIM VPOBEHL) HA VYPOBHE CPEJIHEIO
OBILEI'O OBPA3OBAHNA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIMTAHMS

c(hOpMHPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl Kak akTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUHCKOTO 00IIIECTBA, IPEICTABICHNE O MATEMATHUECKUX
OCHOBaxX (DYHKIIMOHUPOBAHUS PA3NUYHBIX CTPYKTYp, SIBICHHUHA, MPOLEAYP
IpaXJIaHCKOTOo  oOmiectBa  (BBIOOPBI, ONPOCHI U JIpyroe), yMEHHUE
B3aMMO/JICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
GYHKIUSAMU 1 HA3HAYCHUEM;

2) NIaTPHMOTHYECKOr0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTh POCCUUCKOM I'pakIaHCKOW UACHTUYHOCTH, YBOKCHUS K
IPOLJIOMY M HACTOSAILIEMY POCCHUHCKOW MAaT€MaTHKH, LICHHOCTHOE OTHOLICHHUE K
JOCTHKEHHSIM POCCUMCKUX MAaTEMAaTUKOB U POCCUMCKOM MaTEMaTUYECKOM LIKOJIBI,
UCIIOJIb30BAHUE ATUX [JOCTHXKEHMM B JPYTUX HayKax, TEXHOJIOTHX, cdepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIUTAHUSA:

OCO3HaHUE JYXOBHBIX LIEHHOCTEH POCCUHCKOTO Hapoaa, chOpMUPOBAHHOCTh
HPaBCTBEHHOI'O CO3HAHMsI, STUYECKOIO IMOBEIACHUS, CBA3AHHOIO C MPAKTUYECKUM
MPUMEHEHUEM JTOCTHKEHUN HAYKH U AESTEIbHOCThIO Y4EHOT0, OCO3HAHUE JIMYHOTO
BKJIJla B IOCTPOEHUE YCTOMYUBOTO OYIyILIETO;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOUIEHWE K MHUPY, BKJIIOYAs 3CTETHKY MaTEMaTHYECKHUX
3aKOHOMEPHOCTEH, 00BbEKTOB, 3a/1a4, PELICHU, pacCy>KIeHUM, BOCIPUUMYUBOCTD K
MaTEMaTUYECKUM ACTIEKTaM Pa3IMYHbIX BUJI0B UCKYCCTBA;

5) pu3u4ecKOro BOCIUTAHMS:

cOPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATh MAaTeMAaTUYECKHe 3HAHUSA B
MHTepecax 3/10pOBOro U 06e30MacHOro 0opasa >KM3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JI0OPOBBIO (3I0pOBOE THTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, peryispHas (u3nuecKas aKTUBHOCTH), (PU3NUECKOE COBEPIICHCTBOBAHUE
IIPU 3aHATUAX CHOPTUBHO-030POBUTEIBHON I€ATEIBHOCTBIO;

6) TPy10BOI0 BOCIIUTAHMS:

TOTOBHOCTh K TpPYAY, OCO3HaHHE IIEHHOCTH TPYAOIIOOUs, HHTEpeC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHUE COBEpILIaTh OCO3HAHHBIM BHIOOP
Oyaymieit mnpodeccuu U peasn30BbIBATh COOCTBEHHBbIE JKM3HEHHBIE IUIAHBI,
TOTOBHOCT M CIOCOOHOCTH K  MaTeMaTH4eckoMy  OOpa3oBaHUIO U
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caM0OOpa30BaHUIO HAa TPOTSDKCHWHM BCEH JKWU3HHW, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PEIICHUU MTPAKTUUECKUX 3a]1a4 MaTeMaTHYECKON HAMPaBJICHHOCTH;

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKOM  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COITMATIbHO-D)KOHOMUYECKHX ITPOIIECCOB HA COCTOSHHUE MPHUPOIHON U COIHMATBHOMN
CpeIlbl, OCO3HAHKE TJIOOAIBHOTO XapaKTepa dKOJOTHUECKUX MPOOJIeM, OpUEHTAITHS
Ha TPUMEHEHUE MATEMATHYECKUX 3HAHWUW I pelieHusl 3a7ad B 00JacTu
OKpY>Karoliel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHSI HAYKHU U OOILIECTBEHHOMN NMPAKTUKK, TOHUMaHUE MaTeMaTUYECKON
HayKH Kak cepbl YeITOBEUECKON ACATEIbHOCTH, ITANOB €€ pa3BUTHS U 3HAYUMOCTH
JUUIS. pa3BUTHUSI LIMBUJINM3ALIMH, OBJIAJICHUE SI3bIKOM MaTEMaTUKU U MAaTE€MaTH4YECKOU
KYJBTYpOU KaK CpeJICTBOM MO3HAHUS MUPA, TOTOBHOCTh OCYIIECTBIISITH IPOCKTHYIO
U UCCIIEIOBATENIbCKYIO JEATEIbHOCTh UHANBUIYATIBHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIe HeiiCTBUS

ba3oBble JJornyeckue 1eMcTBUA:

BBISIBJIATH M XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKM MaTEMAaTHYECKUX
OOBEKTOB, TIOHSATWUN, OTHOIICHUN MEXAy TMOHATHUSAMHU, (HOPMYIHPOBAThH
OTpeieSICHUs TIOHITUH, YCTaHABIUBAThH CYIIECTBEHHBIN MpPU3HAK KiIaccuuKaiuy,
OCHOBAHUS JIJIs1 0000IIEHHS M CPAaBHEHUSI, KpUTEPUHU TTPOBOJIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (OPMYJIUpPOBATH U  IPEOOpa3OBBIBATH  CYXKIACHUS:
YTBEPIAUTEIbHBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YACTHBIC U OOIIHNE, YCIOBHBIE;

BBISIBJISITh MATEMATHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEUHS
B (hakTax, JaHHBIX, HAOJIOJACHUSAX U YTBEPKICHUSIX, MpeajiaraTb KPUTEPUU ISt
BBISIBJICHHS] 3aKOHOMEPHOCTEW W NPOTUBOPEYUH;

JieJaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTUKH, ACAYKTUBHBIX H
WHIYKTUBHBIX YMO3AKJIIOUCHUH, YMO3aKIFOUEHUH 110 aHAJIOTUH;

MIPOBOJAUTH CAMOCTOSITEJILHO JOKA3aTEICTBA MATEMATHYECKUX YTBEPKICHUIM
(IpsiMble ¥ OT MPOTUBHOTO), BHICTPAUBaTh apryMEHTAIINIO, IPUBOJIUTH IPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYXKICHUS U BHIBOJIBI;

BBIOMpATh CMOco0 pemieHuss y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BApUAHTOB PEILICHUs], BRLIOUPATh HaNOOJIee TOAXO AN C YUETOM CaMOCTOATEIIHLHO
BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble ucciieioBaTe/IbCKHeE AeiiCTBUS:
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UCIIOJIb30BaTh BOMPOCHI KaK MCCIEAOBATEIbCKUN HHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpEUHE,  MpoOJIeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (popMHpOBaTh TMMOTE3Yy, apryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSTEIBHO CIUIAHMPOBAHHBINA HKCIEPUMEHT, UCCIIEJOBAHHE
M0 YCTAHOBJICHHIO OCOOCHHOCTEW MaTeMaTHUYeCKOTo 00bEKTa, SIBJIICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS U BBIBOJABI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIOAECHUSA, HCCIENOBAaHUS, OLIEHHWBATh  JTOCTOBEPHOCTH
HOJIyYEHHBIX PE3yIbTaTOB, BEIBOJOB M 0000ILIEHNUH;

POTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpOLecca, a TaKkKe BBIABUTATD
MPE/IOJIOKEHNUS O €T0 PA3BUTHHU B HOBBIX YCIOBUSX.

Pabora c nndopmanmueii:

BBISBJIATH JeUUIUTH HHPOPMAMH, JaHHBIX, HEOOXOJUMBIX JUIsl OTBETa Ha
BOMPOC | JUIsI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3IUYHBIX THUIIOB, AHATU3UPOBATD,
CHCTEMAaTHU3UPOBATh U HHTEPIPETUPOBATH HHPOPMAITIIO PA3TUYHBIX BUAOB U (PopM
IpECTaBICHNUS;

CTPYKTYpUpPOBaTh MH(GOPMALIMIO, MPEJICTaBIATh €€ B pa3M4HbIX (PopMmax,
WUTIOCTPUPOBATH TpaUueCcKH;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITEITEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
LEJSIMU OOLIEHMSI, ICHO, TOYHO, TPAMOTHO BBIPA’KaTh CBOIO TOUKY 3PEHUS B YCTHBIX
M THCBbMEHHBIX TEKCTaxX, JaBaThb MOSCHEHHUS IO XOJIy pEUIEHUs 3aJayu,
KOMMEHTHUPOBATH MOJYyYECHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOMPOCHI MO CYIIECTBY OOCYXIAE€MOI TEMBI,
npoOsieMbl, pemaeMol 3a7aud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHMCK
peleHns, COINOCTABIATh CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHHKOB
nuainora, oOHapyKMBaTh pa3jiM4Me M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJbTAThl PELICHUs 3a1a4d, SKCIIEPUMEHTA, UCCIECI0BAaHMS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS € YYETOM 3ajaay
NpEe3eHTALUN U OCOOCHHOCTEN ayIuTOPUH.

PerynsiTuBHbIC YHHBepcaJbHble y4eOHbIe AeHCTBUS
Camoopranusanms:
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COCTaBJISITh IJIaH, aJITOPUTM PEUICHUS 3a/1auH, BEIOMPATh CIOcOo0 pelieHus ¢
Y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH

U KOPPEKTUPOBATH BAPUAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUH.
CaMOKOHTPOJIb, IMOLMOHAJIBHBIN HHTEJICKT:
BJa/J€Th  HABbIKAMU  IIO3HABaTEJIbHON  pediexkcun  Kak

OCO3HaHUA

COBEpIIIACMBIX JICHCTBUH W MBICIUTEIIBHBIX MPOIIECCOB, MX PE3yJIbTATOB, BIIAJCTh
crioco0amMy  CaMONPOBEPKH, CAMOKOHTPOJISI TIpOIlecca W pe3yibTara peHIeHUs

MaTEMaTHYE€CKOM 3aJa4H,

npeaABuICTb TPYAHOCTH, KOTOPBIC MOI'YT BO3ZHUKHYTH IIPHU PCHICHUU 3aJa4U,
BHOCHUTBb KOPPCKTHUBLI B ACATCIIBHOCTh Ha OCHOBC HOBBIX 06CTOHTCHLCTB, JaHHBIX,

HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYJHOCTEH;

OICHHUBATb COOTBCTCTBUC PC3YyJIbTAaTa LCJINU U YCIOBUAM, OOBSICHITH IMPUYNHBI
JOCTHIKCHHUSA WJIN HCOOCTHIKCHUA PC3YJIbTATOB ACATCIBHOCTH, HAXOAUTDH OI]II/I6Ky,

JlaBaTh OLICHKY MIPHOOPETEHHOMY OIIBITY.
CoBMecTHAA 1eTEJIbHOCTD:

MOHMUMATh M HCIIOJIL30BaTh MPEUMYINECTBA KOMAHIHONW M WHIWBHIYaIbHOM
paboThl mTpu pemieHnH YYeOHBIX 3adad, NPUHUMAThL IIeIb COBMECTHOU
NeSATEeIbHOCTH, TJIAHUPOBATh OPTaHMU3AIMI0 COBMECTHOW PabOThI, pacmpeneisiTh
BU/IBI pabOT, IOrOBapUBATHCS, 00CYkKIATh MPOIECC U Pe3yJIbTaT paboThl, 00001IATH

MHEHMS HECKOJIbKUX JIIOJICH;

y4acCTBOBaTh B TPYMIOBBIX (hopmax paboThl (0O0CyXaeHUss, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMbI» U UHBIE), BBITIOIHATH CBOIO YaCTh PAOOTHI U KOOPJUHUPOBATH
CBOM JEUCTBUS C APYTUMHU YJIE€HAMU KOMaH/bl, OLICHUBATh KAYECTBO CBOETO BKJIA/Ia
B OOmUHA TPOAYKT TO KpUTEPUSIM, CHOPMYITHUPOBAHHBIM y4aCTHUKAMU

B3aMOJIENCTBHUS.

IMPEAMETHBIE PE3YJIBTATBI

K koniy ob0yuenuss B 10 kjacce 0OydarOIIMICAd TOJYYUT CICAYIOIIHNE
MPEIMETHBIE PE3yJbTAaThl TI0 OTACIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO

Kypca «Anrebpa u Havyajla MaTeMaTUYECKOTO aHaTTU3ay:
YucJia 1 BLIYUCJICHUA

CBO6OJIHO OIICPUPOBATL IOHATHUAMHU: PALHUOHAJIBHOC YHCIIO, OeckoHeuHast
MNCPHUOANICCKAA I[p06b, IIPOLCHTEI, HWpPpaAlUOHAIIBHOC YHUCJIIO, MHOXKCCTBA
paduOHAJIBHBIX 1 I[CﬁCTBHTCJ'H)HBIX quceii, MOAYJIb I[GﬁCTBHTGJ'IBHOFO qucia,

IIPUMCHATD I{pO6I/I N IPOLCHTHI AJIs1 PCIICHHA IIPHUKIAAHBIX 3aJdad H3

PA3JIMYHBIX OTPACIIEN 3HAHUM U PEATTbHOU KU3HU;

MPUMEHSTH NMPUOIMKEHHBIE BBIUMCIICHUS, TTPABUJIa OKPYTJICHUS, IPUKUIIKY U

OLICHKY PE3yJIbTaTa BBIYMCIICHNN;
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cBOOOZHO OMEpUpPOBATh MOHATUEM: CTENEHb C MENbIM TOKa3aTeleM,
UCIIOJIb30BATh MOAXOIALTYI0 (POPMY 3allCH JEHCTBUTEBHBIX YUCEI JIJIsl PeIICHUS
IIPAKTUYECKUX 3a/1a4 U MPEACTABIICHUS JaHHBIX;

CBOOO/IHO OIEpUPOBaATh MOHATUEM: apU(PMETUUECKUN KOPEHb HATypalbHOMN
CTEIICHH;

CBOOOJIHO OIIEPUPOBATH IMOHATHUEM: CTETIEHD C PALIMOHAIBHBIM [TOKa3aTelIEM;

CcBOOOJHO OMNEpPUpPOBaTh MOHATHUSAMHU: JIOTapUPM uHKCIa, JACCITHYHBIE U
HaTypaJIbHbIE JIOTapU(PMBL;

CBOOO/IHO ONEPUPOBATH MOHATUSMU: CHHYC, KOCUHYC, TAHI'€HC, KOTAHI'EHC
YHUCJI0BOTO apryMEHTa,;

ONEPUPOBATH MOHATUSAMU: APKCUHYC, APKKOCHUHYC W apKTAHTEHC YHCIOBOIO
apryMeHTA.

YpaBHeHUS U HEPABEHCTBA:

CBOOO/IHO ONEPUPOBATh MOHATHUSMHU: TOXKJIECTBO, YpPaBHEHHE, HEPABEHCTBO,
PAaBHOCHWJIbHBIE YPAaBHEHUS U YPABHEHHUS-CIIECICTBUS, PABHOCHIIBHBIC HEPABEHCTBA,

OPUMEHATh pPa3jJUYHbIE METOAbl PEIICHHUS palUOHANIBHBIX M JPOOHO-
pPalOHAJIBHBIX YPAaBHEHWM, IPUMEHATH METOJ HWHTEPBAIOB JUISI PELICHUSA
HEPABEHCTB;

CBOOO/IHO OINEpUpPOBaTh MOHATHUSAMHU: MHOTOWIEH OT OJHOM IEepeMEHHOMH,
MHOTOWIEH € UEIbIMHA KO3(PPUIIMEHTaMU, KOPHU MHOTOYJIEHA, IPUMEHSTH JIEJICHUE
MHOTI'O4YJIEHA Ha MHOTOWIEH C OCTaTKOM, Teopemy be3dy m teopemy Buera mns
peleHns 3a1ay;

CBOOOJIHO ONEpUpOBATh MOHATUSAMU: CHCTEMa JIMHEHHBIX YypaBHEHUH,
MaTpula, ONpPENEIUTENb MaTpulbl 2 X 2 M €ro TeOMETPUYECKUN CMBICI,
MCIIOJIb30BaTh CBOWCTBA ONPENENUTEN 2 X 2 JUId BBIUYHCICHHS €r0 3HAYEHUS,
IIPUMEHSTh ONPENCIIUTENIN Ul PELIEHUs CHUCTEMBl JIMHEMHBIX YPaBHEHUH,
MOJEIUPOBATh PEAIBHBIE CUTYAllMU C MIOMOILBIO CUCTEMbI JUHEHHBIX YPABHEHUH,
UCCIIE0BAaTh IIOCTPOCHHBIE MOJEIHA C IIOMOLIBI0O MATPUL] U OIpEAEIUTENEH,
WHTEPIIPETUPOBATH MOJTYyUYECHHBIN pE3yJIbTaT;

UCIIOJIb30BaTh CBOMCTBA JEUCTBUM C KOPHAMH [UIsi NpeoOpa3oBaHMS
BBIPAKECHU,

BBITNOJIHATH MpeoOpa30BaHuUs YUCIOBBIX BBIPAXKEHUN, COJIEPKAINX CTEICHH C
palMOHAJILHBIM [T0KAa3aTelIeM;

UCII0JIb30BaTh CBOMCTBa aorapupmMoB TUTSI npeoOpa3zoBaHus
Jorapu(pMUYECKUX BBIPAKEHHUI;

cBOOOJIHO OMNEpUPOBATh MOHATUSAMU: HPPALMOHANBHBIE, MOKAa3aTEeJIbHbIE U
Jorapu(pMHuUecKre ypaBHEHUs, HAXOAUTh UX PELICHUS C TIOMOIIbIO PaBHOCHIIBHBIX
IIEPEXO0I0B WIINA OCYILECTBIISAA POBEPKY KOPHEM;
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IPUMEHSITh OCHOBHBIE TPUTOHOMETpHUECKHUE (POPMYIIBI I TPeoOpa3oBaHuUs

TPUTOHOMETPUYECKUX BBIPAKECHUN;

CBOOOJHO ONEPUPOBATH IMOHATUEM: TPUTOHOMETPUUYECKOE YpaBHEHHUE,
OPUMEHATh HEoOXOoAuMmble (OpPMyJIbI  JUIsl  PEIICHHUS OCHOBHBIX  THUIIOB

TPUTOHOMETPUUECKUX YPaBHEHUMH;

MOJCIUPOBATh PpPCaJIbHBIC CHUTYallUM Ha S3bIKC anre6pbl, COCTaBJIATH
BBIpAXXCHUA, YPABHCHUSA, HCPABCHCTBA II0 YCJIOBHUIO 3a/ladMd, HUCCICAOBATH

MOCTPOEHHBIE MOJIEJH C UCTIOIB30BAHUEM alllapaTa anreopsol.
DOyHKUMH U TPaPuKu:

cBOOO/IHO ONEPUPOBATh NOHATUAMU: (PYHKIIHS, CIIOCOOBI 3a/aHusl (QyHKLUH,
B3aUMHO O0OpaTHble (QYHKIUHU, KOMHOO3MIMUSA (QYyHKUUWA, Trpaduk QyHKOUH,

BBIIIOJIHATH 3JIEMEHTapHbIE TPeoOpa3oBaHus rpauKoB (PyHKIUI;

CBO6OI[HO OIICPHUPOBATL IMOHATHUAMM: 0051acTh OIIpCACICHUA W MHOKCCTBO

3HauYeHUU DYHKIMH, HYJIH PYHKIIUU, TPOMEKYTKH 3HAKOTIOCTOSTHCTBA;

CBOOOJHO ONEpUpPOBaTh IMOHATUSAMU: UYETHBIE W HEYETHbIE (DYHKIMH,
NepUOINYECKUE (PYHKIIUHU, MPOMEKYTKH MOHOTOHHOCTH (DYHKIIMH, MAKCUMYMBI U
MUHUMYMBbI (DYHKIIMM, HaumOoJibllee M HauMEHblIee 3HaueHWe (YHKIMH Ha

MIPOMEKYTKE;

cBOOO/IHO ONEPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HaTypalbHBIM U
LeabIM TOKa3zareneM, Ipa@uk CTeNeHHOW (YHKIMHU C HATypajlbHbIM U LEJIbIM
nokasaresieM, rpaduk KOpHsS N-Oi CTENeHH Kak (yHKIHMH OOpaTHOW CTENeHH C

HaTypaJIbHBIM IIOKAa3aTCJICM;

OIICPHUPOBATH ITOHATHAMU: HHHeﬁHaﬂ, KBaapaTudHasa H ,HpO6HO-HHHeI>'IHa$I

(GYHKIMH, BBITOJHATH 3JIEMEHTAPHOE UCCIIE0BaHUE U MIOCTPOEHUE UX TPapUKOB;
CBOOOJHO ONEPUPOBATH MOHATUSAMU: TOKa3aTellbHAas U JorapupmMuyeckas
(GyHKUMH, UX CBOMCTBA U TrpauKH, HUCIOJIb30BATh MX TIpaQUKUA [JIsl PEIICHUS

YPaBHEHHU;

CBOOOJTHO OMNEPHUPOBATH TMOHSITHSAMHU: TPUTOHOMETPUYECKAS OKPYXKHOCTD,

OIpeJeIeHNe TPUTOHOMETPUUECKUX (PYHKIIMH YHCIIOBOTO apryMEHTa;

UCIOJIb30BaTh rpaduku (YHKUMA JJI1  MCCIENOBAaHUA MPOLECCOB H
3aBUCUMOCTEN MpHU pElIeHUH 3aJlay U3 APYrHuX y4EeOHBIX MPEIMETOB U PEalbHON

JKU3HHU, BBIpAKATh (bOpMYJ'IaMI/I 3dBUCUMOCTHU MCIKAY BCININHAMMU,
Hauaja MmaTeMaTH4eCcKOro aHajau3a:

CBOOOJHO OMNEPHUPOBATH MOHATHAMU: apuMeTHUecKas U TIeoMeTpUuyecKas
nporpeccusi, 06CKOHEUHO yObIBaroIIasi reoMeTpuuecKasi mMporpeccus, TMHEHHBIA U
HKCMOHEHLIUAJIBHBINA POCT, (hOpMYJIa CIOKHBIX MPOLIEHTOB, UMETh MPECTABICHUE O

KOHCTaHTE;

HCIIOJIB30BATh IIPOIpeCCHr I PCHICHHA PCaIbHBIX 3alda4 IIPUKIaIHOI'O

XapakTepa;
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cBOOOHO ONEPUPOBATH MOHATUSAMH: MTOCIEIOBATEILHOCTD, CIIOCOOBI 33 JaHUS
MOCIIEIOBATEIbHOCTEH, MOHOTOHHBIE M OTPAHUYEHHBIC IIOCIIEOBATEIHLHOCTH,
NOHMMATh OCHOBBI 3apOXKACHHUS MAaTEMaTHYEeCKOro aHajiu3a Kak aHajau3a
OECKOHEYHO MaJbIX;

CBOOOTHO ONEPUPOBATH MOHATUSMU: HEMPEPHIBHBIE PYHKIIUHU, TOYKU Pa3pbiBa
rpaduka QyHKIMH, aCUMIOTOTHI Tpaduka QyHKINY;

cBOOOIHO OIEpHpPOBaTh MOHATHEM: (GYHKIIUS, HEMpEepbIBHAsS Ha OTpE3Ke,
MPUMEHSTH CBOMCTBA HEMPEPHIBHBIX (DYHKIUH JJI PEIICHUS 3a/1a4;

CBOOOJTHO OIEpPUPOBATH TMOHATUSIMH: TIEpBasi W BTOpas MPOU3BOJHBIC
byHKIUYU, KacaTenbHas K rpaduky GyHKIUH;

BBIUUCIISATH MPOU3BOIHBIE CYMMBI, IPOU3BEACHUS, YaCTHOTO W KOMITO3UIIUU
IByX (QYHKIUH, 3HATH MIPOU3BOIHBIEC SJIEMEHTAPHBIX (PDYHKIIHIA;

UCIOJIb30BaTh T€OMETPUYECKUN U (PU3UUECKHI CMBICT MPOU3BOJIHON 1Jis
pelieHus 3a1ad.

MHokecTBa M JIOTHKA:

CBOOOJIHO  OMEpPHpPOBaTh  TMOHATHUSMHU:  MHOXKECTBO, OMEpaluud  Hal
MHO>KECTBaMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN armnapar Jisi ONUCaHUsI peabHbIX
IIPOLIECCOB U SIBJICHUH, IIPU PELICHUHU 33]1a4 U3 IPYTUX y4eOHBIX MPEAMETOB;

CBOOOJHO OIEpPHPOBaATh TMOHATHUSIMU: OIpEAeTIeHHE, TeopeMa, ypaBHEHHE-
CIIEJICTBUE, CBOMCTBO MaTeMaTHIECKOTO 0OBEKTA, TOKA3aTEIbLCTBO, PABHOCHIIBHEIC
ypaBHEHUS U HEPABEHCTBA.

K xonmy ob0ydyenus B 11 kiacce oOydyaromuics TOJYYUT CIEIYIOUTUE
npeaIMeTHbIE Pe3yJIbTaThl MO OTIEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anrebpa 1 Hayaia MaTEMaTHYECKOTO aHAIIA3ay:

Yucaa v BBIYUCTICHUSA:

cBOOO/IHO ONIEPUPOBATH MOHATUSMU: HATYPAJIBLHOE U LIEJI0€ YUCIIO, MHOKECTBA
HATypaJbHBIX U IEJIbIX YHCEJI, UCTOJIb30BaTh MPU3HAKU JIETUMOCTH LIETBIX YHCET,
HOJ/l m HOK HarypanbHBIX 4yucen Mg pelieHus 3aAad, MPUMEHSTh alrOpUTM
EBxnupa;

cBOOOMHO OMEpUpPOBATh IMOHITHEM OCTaTKa [0 MOMYJIO, 3alHChIBATh
HATypaJbHBIC YMCIIA B PA3IMYHBIX MO3UIIMOHHBIX CUCTEMAaX CUHCIICHUS,

CcBOOOIHO ONEpUPOBATH MOHATHAMH: KOMIUIEKCHOE YHCJIO U MHOECTBO
KOMIUTIEKCHBIX YHCEll, MPEACTABIATh KOMIUIEKCHBIE YWCIa B alreOpandeckol u
TPUTOHOMETPHUUYECKOHN (hopMe, BBITIONHATH apu(METUIECKUE ONepaIii ¢ HUMHU U
n300paxkaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHUS U HEPABEHCTBA:
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CBO60I[HO OIICPHUPOBATL IMOHATHUAMU: HPPALNUOHAIIBHBIC, ITOKA3aTCIBHBLIC U

jJorapuMUYECKHEe HEpPaBEHCTBA, HAXOAUTh WX PEMICHUS C
PaBHOCHUJIBHBIX MIEPEXO/IOB;

ITIOMOIIIBIO

OCYHIECTBJISATh OTOOpP KOpPHEW TMpH pEUICHUU TPUTOHOMETPUUECKOTO

ypaBHEHUS;

CBOOOJHO OINEpUPOBaTh IMOHATUEM TPUTOHOMETPUUYECKOE HEPABEHCTBO,
OPUMEHATH HEOOXOoAuMble (OpPMYNbl Ui  PEIICHUS OCHOBHBIX  THUIIOB

TPUTOHOMCTPHUUYCCKHUX HCPABCHCTB,

CBO6OI[HO OIICPUPOBATH IMOHATHAMHA: CHUCTCEMA U COBOKYITHOCTD ypaBHeHHfI u
HCPaBCHCTB, PABHOCHUJIBHBIC CUCTCMBI U CUCTCMBI-CICACTBHUA, HAXOIUTh PCIINCHHA
CHCTCEMBbI U COBOKynHOCTGﬁ paiuOHAJIbHBIX, HPPALIMOHAJIBHBIX, ITOKA3aTCIbHbBIX U

Jorapu(pMUYECKUX YPaBHEHHUI U HEPABEHCTB;

pelIaTb paduOHAJIBbHBIC, HPppadrOHAJIbHBIC, ITOKAa3aTCJIbHBIC,
J]OI‘apI/I(i)MI/ILICCKI/IG U  TPHUIOHOMCTPHYCCKHC  YPABHCHHUA )51 HCPAaBCHCTBA,

coJeprKalye MOAYJIH U TapaMeTphl;

IPUMEHSATH TpaduuecKre METOAbI JAJI PEIICHHUs] YPABHEHUN W HEPABEHCTB, a

TaKKe 3a7a4d ¢ MapaMeTPaMU;

MOACIHUPOBATh PCAJIBHBIC CHTydllUHM Ha SA3BIKC am‘e6p1:1, COCTaBJIIATH
BBIpAKCHHA, YpPAaBHCHHA, HCPABCHCTBA MW HUX CHCTCMbI IIO0 YCIOBHIO 3aJd4di,

WCCIIE0BATh IIOCTPOEHHBIE MOJENM C MCIOJB30BAaHUEM almapara
MHTEPIPETUPOBATH MOJTYUYCHHBIN PE3YJIbTaT.
DYyHKIUHN U TPAPUKHU:

anreopsl,

CTpOUTh TpadUKH KOMIO3UIMK (PYHKIUH C TOMOIIBIO 3JIEMEHTAPHOTO

WCCJICIOBAHUS U CBOWCTB KOMIIO3UITUU IBYX (DYHKIIMIA;

CTPOUTH FEOMETPUYECKHE 00pa3bl ypaBHEHUM U HEPABEHCTB HA KOOPIMHATHOM

MIJIOCKOCTH;

CBOOOJTHO  ONEPUPOBATH TMOHATHAMHU: TpPaQUKA TPUTOHOMETPHUECKHUX

dynkmi;

IMPUMCHATH (1)YHKI_[I/II/I AL MOACIIMPOBAHUA W HCCICAOBAHHA PCATIbHBIX

IPOIIECCOB.
Hauyaja MaTeMaTH4eCKOT0 aHAJIN3a:

HCIIOJIb30BATh IMMPOU3BOJHYIO IJIA UCCICIOBAHMA CI)YHKLII/II/I Ha MOHOTOHHOCTD

U DKCTPEMYMBI;

HaxOJUTh HAMOOJIbIIIEe U HAUMEHbIIIee 3HAaUCHUs (DYHKIIMN HEMPEPHIBHON Ha

OTpPE3KE;

HCIIOJIB30BATh MPOU3BOJHYIO IJIs1I HAXOXKIACHHA HAWIYUHICTO PCIICHUS B
MMPUKIIaIHbIX, B TOM YHCJIC COONAJIbBHO-OKOHOMHWYCCKUX, 3aadax, AJIA OIIPCACIICHUA

CKOPOCTHU U YCKOPEHHUS MpoIiecca, 3aJaHHOr0 (GOopMyIoi Uiu Tpadukom;
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CcBOOOZHO OMNEpUPOBATh TMOHATUSAMHU: TMEPBOOOpa3Has, OINpeaeaEHHbIN
UHTETpaJl, HAXOJWUTh MEPBOOOpAa3HBIC AIIEMEHTAPHBIX (YHKIMHA ¥ BBIYHUCISATH
uHTerpan no popmyne Herotona-JleliOnuia;

HAXOJUTh IUIOLIA/IU THIOCKUX (UTYp ¥ 0OBEMBI TEJl C MOMOIIBIO HHTETpaa;

UMETh MpPEJCTaBIICHHE O MaTeMaTHYeCKOM MOJEIHPOBAHUU Ha TpHUMEpe
coctaBieHus TudpepeHInaIbHBIX YpaBHEHUH;

pemiath MPHUKJIaJHbIe 3a7a4yd, B TOM YHUCIIE COI[HAIbHO-DKOHOMUYECKOTO H
¢u3nUecKoro xapakrepa, CpeJCcTBaMi MaTeMaTHUYECKOTO aHAIN3A.

TEMATHUYECKOE IINTAHUPOBAHHUE

C y4eToM paboueil mporpamMMmbl BOCHUTAHHUS C yKa3aHUEM KOJIMYECTBAa YaCOB,
OTBOJMMBIX Ha OCBOCHHE KaXKJ0N TEMBI

[leneBbiM mpuoputeroM Ha ypoBHe COO sBisieTcss co3gaHue OJarompusTHBIX
YCJIOBUH JUIs1 IPUOOPETEHUS OMBITA OCYIIECTBICHUS COLIMAIIBHO 3HAYUMBIX JICII:

- OIBIT JIEJ1, HAMPABJICHHBIX HAa 3a00Ty O CBOEH CeMbE, POJIHBIX U OJIU3KHUX;

- TPYAOBOM OMBIT, OIBIT YYaCTHS B IPOU3BOJCTBEHHOM MPAKTHUKE;

- OIIBIT JIEJI, HAIIPABJICHHBIX HA MOJIb3y TOPOJY, CTPAHE B IIEJIOM, OIIBIT IESITEIILHOTO
BBIPKEHUSI COOCTBEHHOM TPa)TaHCKOM MO3UITUY;

-OIBIT PUPOTOOXPAHHBIX JENT;

-OTIBIT pa3peIeHUs BOSHUKAIOINX KOH(MIMKTHBIX CUTYyalluid B TAMHA3UH, IOMA WU
Ha YJIHIIE;

-OMBIT CaMOCTOSITEILHOTO MPUOOPETEHUs] HOBBIX 3HAHUW, MPOBEACHUS HAyUHBIX
WCCJIEIOBAHUM, OTIBIT MPOEKTHOM JEATEIIbHOCTH;

-OMBIT M3YYEHHUs, 3AMUTBl W BOCCTAHOBJIEHUS KYJIbTYPHOTO  Hacieaus
YeJI0BEYECTBA, OMNBIT CO3/IaHUsI COOCTBEHHBIX MPOU3BEACHUN KYJIbTYPhI, OIBIT
TBOPYECKOTO CAMOBBIPAXKEHUS,

-OTIBIT BEJICHUS 3I0POBOTO 00pa3a KU3HU U 3a00ThI O 3I0POBbE JPYTUX JTHOJICH;
-OTIBIT OKa3aHUS IOMOIIU OKPY>KAIOIIUM, 3a00ThI O MaJIBIIIAX WA MOKUIIBIX JTFOJISX,

BOJIOHTEPCKHUM OTIBIT;
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-OIIBIT CaMOIIO3HAHMA MW  CaMOdHaJIn3a, OIIbIT COIOWAJIbHO HPUCMIICMOIO

CaMOBBLIPpAKCHHUA N CaMOopcCain3alinuu.
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YUYEBHO-METO/JINYECKOE OBECIIEYEHUE OBPA3OBATEJLHOI'O
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

1. Maremaruka: anreOpa ¥ Havajla MAaTeMaTHUYECKOrO aHAllM3a, F€OMETPHUS.
Anrebpa v HavaJla MaTeMaTUYeCcKoro aHanusa (B 2 yactsax), 11 kmacc/ YacTts
1: Mopakosuu A.I'., Cemenon I1.B.; Yacts 2: Mopakosuu A.I'. u apyrue;
noa penakiuedr Mopakouua A.I., OOmecTBo ¢ OrpaHHUYCHHOM

oTBeTCTBeHHOCTHIO « 1Ol MHEMO3MHA»

METOJUYECKHUE MATEPHUAJIBI I YYUTEJIA

1. AT. Mopakosuu, [1.B. CemenoB. Anredpa u Hayajla MaTeMaTH4YE€CKOTO
ananuza. 10 kmacc. Meroaudyeckoe mocobue s yuutens, — M.:
Mmuemo3una,2010.

2. B.W. I'mu30ypr. AnreOpa u Havajla MaTeMaTHyeckoro axaiausa. 10 kiacc.
KoHntposbHbie paboThl. (MpoduiibHbI ypoBeHb) — M.: MHemo3uHa, 2014.

3. JLA. AnexcanmpoBa. Anre6pa W Hayajga maTeMaTH4ecKoro aHamuza. 10
kiacc. CaMocTosITeNbHbIE Pa0OTHI IS ydalluxcs o01ieo0pa3oBaTeIbHbIX

yupexaeHui (mpopuibHbINA ypoBeHb) — M.: MHemo3uHa, 2014.
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