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INOACHUTEJIBHAS 3AIINCKA
HEJIN U3YUYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa m Hadana MaTeMaTHYECKOTO aHAIIM3a» SBISETCS OJHUM M3 HauOojiee 3HaYMMBIX B MPO-
rpaMMe CTapIei MIKOJIbI, TOCKOJIBKY, C OJJHOW CTOPOHBI, OH 00ECIIEYMBAECT HHCTPYMEHTAIBHYIO 0a3y Ui U3y-
YEHUS BCEX €CTECTBCHHOHAYYHBIX KypCOB, a C APYTOil CTOPOHBI, POPMHUPYET JIOTHIECKOE U aOCTPAKTHOE MBIIII-
JICHHE yJalluXxcs Ha ypOBHE, HEOOXOIUMOM IS OCBOCHUS MH(POPMATHKH, OOIIECTBO3HAHUS, HICTOPUH, CIIOBEC-
HOCTH W JPYTUX ITUCHUIUIMH. B paMkax JaHHOTO Kypca ydalluecs OBJaJeBalOT YHHBEPCAIBHBIM SI3BIKOM CO-
BPEMEHHOW HayKH, KOTOpasi GOpMYJIHPYET CBOU JOCTHKEHHUS B MaTeMaTHUECKOH (hopme.

Kypc anreOps 1 Hagam MaTeMaTH4eCKOro aHaIN3a 3aKJIaJAbIBa€T OCHOBY JJISl YCIICIIHOTO OBJIA/ICHUS 3a-
KOHaMH (DPU3UKH, XUMUH, OMOJIOTHH, TOHUMaHHU OCHOBHBIX TEHACHUUI pa3BUTHS S3KOHOMUKH U OOIIECTBEHHOMN
’KM3HH, TI03BOJISIET OPUEHTUPOBATHCSI B COBPEMEHHBIX HMU(POBBIX M KOMIBIOTEPHBIX TEXHOJIOTHSX, YBEPEHHO
WCIOJIB30BaTh WX JJIS JalbHEHIIero o0pa3oBaHus M B MOBCEIHEBHON XHU3HH. B Toxe Bpems oBiajaeHue ad-
CTPAKTHBIMHU M JIOTHYECKH CTPOTMMH KOHCTPYKLUMSMH QJITeOphl U MaTeMaTHYECKOTO aHalIN3a Pa3BUBACT yMe-
HUE HAXOJIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh NCTUHHOCTH, JTOKA3bIBATh YTBEPIKICHUS C TIOMOIIBIO MHIYK-
UM U PAacCyXIaTh JeITyKTHBHO, HCIIOIb30BaTh 0000IIEHNE 1 KOHKPETH3ALUI0, a0CTparupoBaHUe U aHAJIOTHIO,
(opMHUpyeT KpeaTUBHOE U KPUTHIECKOE MBIIUICHUE.

B xonme m3yuyenuns kypca «Anrebpa M Hadana MaTeMaTH4eCKOro aHAJIHM3a» YJalluecs IOJyYaroT HOBBIH
OTIBIT PELICHUS MPUKIATHBIX 33J1a4, CAMOCTOSTEIBHOTO MOCTPOSHHSI MAaTEMAaTHUECKUX MOJIENICH peabHbIX CH-
Tyaluid, HHTEPIPETAUU MOJYYECHHBIX PEIICHUH, 3HAKOMATCS C IMPUMEPaMU MaTeMaTHYECKUX 3aKOHOMEPHO-
CTel B IpUpPO/Ie, HAYKE M UCKYCCTBE, C BBIIAIOIIMMUCS MATEMaTHYECKUMH OTKPBITUSIMU U UX aBTOPAMHU.

Kypc obnamaer 3Ha4UTEIEHBIM BOCIIUTATEIBHBIM ITOTEHIIMATIOM, KOTOPBIH peaan3yeTcs Kak yepe3 yueo-
HBIA MaTepuaj, CIoCOOCTBYIOUIMH (HOPMUPOBAHUIO HAYYHOIO MUPOBO33PEHHS, TaK U uepe3 crenuduky ydeo-
HOH JIeSITEeNBbHOCTH, TPeOYIOel MPOJOIDKUTENFHON KOHIIGHTPAIIMM BHUMAHHUS, CAMOCTOSTEIBHOCTH, aKKypaT-
HOCTHU M OTBETCTBEHHOCTH 32 MIOJTYYCHHBINH Pe3yibTar.

B ocHoBe MeToauku o0ydeHus aiareOpe M HayajsaM MAaTEMaTHUECKOTO aHAIN3a JICKUT JeITEIbHOCTHBIN
IPUHIUN 00y4eHUsI.

B crpykType Kypca «Anredpa u Hagajga MaTeMaTH4eCKOro aHAIN3a» MOKHO BBIJEIHUTH CIIEIyIOIIHe CO-
JiepKaTeIbHO-METOIUYECKUE JIMHUK: «Hucia u BeIYUCICHUD», « DyHKIUU U rpadukn», «YpaBHEHHUS U Hepa-
BeHCTBa», «Hauama marematmueckoro ananmsa», «MHOXECTBa M JIOTHKa». Bce OCHOBHBIE COAEpKaTeIbHO-
METOJMYECKUE JINHUH U3YYar0TCs Ha MPOTSDKEHUH JIBYX JIeT 0OyYeHHs B CTapIleil MIKOJe, eCTECTBEHHO JOTO0JI-
HSSL IPYT JIpyTa M MOCTENCHHO HACHIMasCh HOBBIMU TEMaMH U paszeraaMu. MOXHO ¢ YBEPEHHOCTBIO CKa3arth,
YTO JTaHHBIN KypC SIBJISETCS HHTETPATUBHBIM, TOCKOJIbKY OOBEIMHSET B ceOe Co/IepKaHne HECKOJIBKUX MaTeMa-
THYECKHUX TUCUUIUINH, TAKUX KaK ajareOpa, TPUrOHOMETPHs, MaTeMaTHUECKUI aHaIN3, TEOPHSI MHOXKECTB, Ma-
TeMaTudeckas Jioruka u 1p. [lo Mepe Toro, Kak ydamnimecs: OBJIaJeBarOT BCE Oosee MIMPOKUM MaTeMaTHUECKUM
anmapaToM, Yy HUX MOCJIEH0BAaTEIbHO (OPMHUPYETCS U COBEPILEHCTBYETCS YMEHHUE CTPOUTH MaTeMaTHYECKYIO
MOJIeNIb PeAIbHOW CUTYalluu, IPUMEHSTh 3HAHUS, MTOJy4YeHHBIE TP U3YYCHUHU Kypca, Uil PEIIeHHs] CaMOCTOs-
TENBFHO c(hOPMYITMPOBAHHON MaTeMaTH4YeCKON 3a/1a4H, a 3aTeM HHTEPIPETHPOBATH CBOW OTBET.

ConepxaTenpHO-MeTOANYECKast TUHUS «HUCTa U BEIYMCIICHUSD 3aBeplIaeT (JOPMHUPOBAHUE HABBIKOB HC-
MOJIb30BaHMS AEHCTBUTENBHBIX YHCEN, KOTOpOe OBUIO HAa4aTO B OCHOBHOH mIkoiie. B crapmieii mkomne ocoboe
BHUMaHUE ynensercss (GOPMUPOBAHHUIO HABBIKOB PAIlMOHAIBHBIX BBIUMCICHUH, BKITIOUAIOMIUX B ce0s MCIIOJIB30-
BaHME PA3INYHBIX (OPM 3alMCH YHCIa, YMEHUE JeNaTh NPUKUIKY, BBITOIHITH MPUOIMKEHHBIC BHIYUCICHNS,
OLIEHUBATh YMCIIOBBIE BBIPAKEHHS, pa0OTaTh C MATEMAaTUYECKUMU KOHCTAaHTAMHU. 3HAKOMBIE YJal[IMCS MHOKe-
CTBa HATYPaJIbHBIX, LEJIBIX, PAIMOHATBHBIX U ACHCTBUTEIBHBIX YHCEI JOTOIHIIOTCS MHOKECTBOM KOMILIEKC-
HBIX YHCel. B KaXJIOM M3 3TUX MHOXECTB PacCMaTPHUBAIOTCSl CBOMCTBEHHBIE €My crenu(UYecKue 3a1aqu U
olepalyy: AeJeHUe HaIelo, ONEPUPOBAHNE OCTaTKaMH Ha MHOKECTBE IIEIIBIX YHCEN; 0COObIe CBOWCTBA PaLlo-
HAJIBHBIX W UPPAIMOHAIBHBIX YHCEN; apu(PMETHIECKHE ONEepaIii, a TaK)Ke W3BJICUCHHE KOPHS HATypaIbHON
CTENEeHN Ha MHOXECTBE KOMIUIEKCHBIX YMCel. braromaps mocienoBaTebHOMY PaclIMPEHUI0 KPyra HCHOIb3Y-
€MBIX YHCeN M 3HAKOMCTBY C BO3MOXXHOCTSIMU MX NMPUMEHEHHs ISl pEIIeHUs Pa3InIHbIX 33134 GopMupyercs
NpEe/CTaBIICHHE O €MHCTBE MATEMATHUKU KaK HAyKH U €€ POJH B IMOCTPOCHUH MOJEJIeH pealbHOro MUPA; IIH-
POKO HCTOJIB3YIOTCS 0000IIEHNE U KOHKPETU3ALIHS.

JIunaust «YpaBHEHHS W HEPABEHCTBA» PeaM3yeTcsl Ha MPOTSHKEHUH BCEro OOyUYeHHMs B CTaplIel IIKOIe,
MOCKOJIBKY B Ka)KAOM paszzerne IIporpaMMel pegycMOTPEHO pelIeHre COOTBETCTBYIOIINX 3a1ad. B pesynbrare
ydariecs: OBJIaJEBAIOT Pa3IMYHBIMI METOJAMH PEIICHHs PallOHAJIbHBIX, HPPALMOHAIBHBIX, TOKAa3aTEIbHBIX,



JOrapu(pMHUUECKUX U TPUTOHOMETPUUECKUX YPABHEHUM, HEPABEHCTB U CUCTEM, a TaKXKe 3a/ad, COAEPIKaINX
napameTpsl. [lonydeHHble YMEHHS IIUPOKO MCIOJB3YIOTCS MPU UCCIECJOBAHUM (PYHKIMH C MOMOILBIO MPOU3-
BOJIHOM, MPU pEIIeHUM MPUKIAJHBIX 337a4y W 3aJa4 Ha HaXOKJEHHE HauOOJbIIUX U HAaUMEHBIIUX 3HAYCHHUH
¢byskumu. JlaHHAs conepkaTenbHast JMHUS BKIIOYAeT B ce0s Takke (JOpMUPOBAHHE YMEHUH BBITTOTHATH pacué-
ThI 110 (popMyIiam, mpeoOpa3oBaHus pallMOHAIBHBIX, UPPALMOHAIBHBIX U TPUTOHOMETPUUECKUX BBIPAKEHUH, a
TaKXe BBIPAXECHUH, COEpKAIIUX CTETEHN U JiorapudMel. biaarogaps n3ydeHnro anredpandeckoro Marepuaia
MIPOUCXOJUT JajibHENIIee pa3BUTHE AITOPUTMHUYECKOTO U A0CTPAKTHOTO MBIIIJICHUS YYaluXcsi, OpMUPYIOTCS
HaBBIKH JIEAYKTUBHBIX PACCYXICHUH, pabOThl C CUMBOJIBHBIMU (POPMaMH, MPEICTABICHHS 3aKOHOMEPHOCTEH 1
3aBHCUMOCTEH B BUJIE paBEHCTB U HepaBeHCTB. AnrebOpa npeziaraer 3pQeKTuBHbIE HHCTPYMEHTBI JJIs pellie-
HUS NPAKTUYECKUX M €CTECTBEHHOHAYUYHBIX 3a/la4, HarjsAHO JEMOHCTPUPYET CBOM BO3MOYKHOCTH Kak sI3bIKa
HayKH.

ConepxatenbHO-MeToAnYecKast TUHUS «DyHKINH ¥ TpapUKI» TECHO MEPeIIeTaeTcs ¢ JPyTUMH JIHHUSA-
MU Kypca, IOCKOJIbKY B KAKOM-TO CMBICIE 3aJa€T IOCIEA0BAaTEIbHOCTh U3yUYeHUs MaTeprana. M3yuenue cre-
MIEHHOH, MMOKa3aTeNbHOMN, Jorapu(pMUIECKOl U TPUTOHOMETPHUUECKUX (PYHKIUI, X CBOMCTB M rpauKOB, HUC-
N0JIb30BaHKEe (DYHKIMH JUId pelleHus 3a/1a4 U3 IpYruX y4eOHBIX MPEAMETOB U pealbHON XKU3HU TECHO CBA3aHO
KaK ¢ MaTeMaTHYECKUM aHAIM30M, TaK U C PeIICHHEM ypaBHEHUN 1 HepaBeHCTB. [Ipu sToM Ooblioe BHUMaHUE
ynensercss GopMUPOBAaHUIO YMEHUS BbIpaXaTb (OPMYJIaMU 3aBHCHUMOCTU MEXy PAa3JIM4YHBIMU BEJIMYMHAMM,
HCCIIeIOBAaTh TOJTy4YEeHHBbIE (PYHKIUH, CTPOUTH UX rpaduku. MaTepual 3TOH conepKaTelbHON JTMHAN HalelIeH
Ha pa3BUTHE YMEHUN M HABBIKOB, IMO3BOJIIOIIMX BbIpAXKaTh 3aBUCHUMOCTH MEXIy BEJIMYMHAMH B Pa3IM4HON
(bopme: aHanUTHYECKOH, rpaduueckoil u cinoBecHO. Ero n3yuenne cnocoOCTBYeT pa3BUTHIO alITOPUTMUYECKO-
IO MBIIIICHUS, CHOCOOHOCTH K 0000ILIEHHUIO U KOHKPETH3alu1, UCIIOJIb30BaHUIO aHAJIOTUH.

CopnepxarenpHas nuHUs «Hauana mareMaTtndyeckoro aHajin3a» IO3BOJISIET CYIIECTBEHHO DPACIIUPUTH
KpyT KaK MaTeMaTU4eCKHX, TaK W NPUKIAIHBIX 3a]a4, JOCTYIHBIX LIKOJBHUKAM, TaK KaK Yy HHUX IOSBIISECTCS
BO3MOKHOCTh CTPOUTH IpapuKH CIOKHBIX (QYHKIHMHA, ONMPENeNaTh UX HauOOJIbIINe U HAUMEHBIINE 3HAUCHUS,
BBIUUCIIATH IUIOWann GUryp u o0bEMBI Tell, HaXOAUTh CKOPOCTH U YCKOpEHHUs mporeccoB. [laHHas conepxa-
TEJbHASI IMHUS OTKPHIBAET HOBBIE BO3MOYKHOCTH IMOCTPOEHUSI MaTEMaTUUYECKUX MOJIENIEH pealbHbIX CUTYyaluH,
MIO3BOJIIET HAXOANUTh HAWIy4Ylllee PELICHHE B IPUKIIAJHBIX, B TOM YHUCIIE COLIMAIBHO-3KOHOMHUYECKHX, 3a1a4ax.
3HaKOMCTBO C OCHOBAaMH MaTEMaTHYECKOTO aHalIM3a CHOCOOCTBYET pa3BUTHIO aOCTPAKTHOTO, (opMaIbHO-
JIOTMYECKOT0 M KPEaTUBHOI'O MBILIUICHHS, (POPMUPOBAHUIO YMEHUH PAaCHO3HABATH MPOSIBICHUS 3aKOHOB Mate-
MaTUK{ B HAayKe, TEXHUKE U UCKYCCTBE. Y4Yallluecs y3HAIOT O BBIJAOLIMXCS PE3YJIbTaTax, MOJyYEHHBIX B X0J€
pa3BUTHSI MAaTEMATUKU KaK HAyKH, U 00 UX aBTOpaXx.

CopepxarenpHo-MeToAnYeCKas JIMHUSA «MHOXECTBa M JIOTMKa» BKJIIOYAET B ce0sl 3JIEMEHTHl TEOPHUH
MHO>KECTB U MaTE€MAaTHYECKOM JIOTUKH. TeOpeTUKO-MHOKECTBEHHBIE ITPENCTABICHUS POHU3BIBAIOT BECh KYpC
IIKOJILHOM MaTeMaTHKH M IpeJIaraloT Haubosiee YHUBEPCAJIbHBIN SI3bIK, OOBEINHSIONINNA BCE pa3JieNibl MaTe-
MaTHUKHU U €€ NPUIIOKEHHUM, OHU CBS3BIBAIOT PA3HBIE MATEMAaTUYECKUE TUCLHUIUIMHBI U UX MPUIOKEHHS B €INHOE
uenoe. I[loaromy BakHO JaThb BO3MOYKHOCTH IIKOJbHUKY NOHMMATh TEOPETUKO-MHOYKECTBEHHBIN SI3BIK COBpE-
MEHHOM MaTeMaTHKH U UCIOJIb30BaTh €r0 Ul BBIPAXKEHUS CBOUX MBICIEH. J[pyruM BaXHBIM IIPU3HAKOM Mare-
MAaTHUKH KaK HAayKH CIIEyeT MPHU3HATh CBOMCTBEHHYIO € CTPOrOCTh OOOCHOBAHUN M CIIEIOBAHUE OMpEAeNIEH-
HBIM IIPaBUJIAM MTOCTPOEHUS 10KA3aTENIbCTB. 3HAKOMCTBO C 3JIEMEHTAaMHM MaTeMAaTU4ECKOH JIOTUKU CIIOCOOCTBY-
€T Pa3BUTHIO JOTUUYECKOIO MBIIIIEHUS yYalIUuXcs, T03BOJISIET UM CTPOUTH CBOU PACCY’KIACHMSI HA OCHOBE JIOTU-
YeCKHX MpaBuil, GOPMHUPYET HABBIKU KPUTUUECKOTO MBIIIIJICHHUS.

B kypce «Anrebpa n Hayama MaTeMaTHYECKOTO aHAJIN3a» MPUCYTCTBYIOT OCHOBBI MaT€MaTHUECKOTO MO-
JIeTUPOBaHMs, KOTOpbIE MIPU3BaHbI CLIOCOOCTBOBATH (POPMUPOBAHHIO HABBIKOB OCTPOCHUS MOJEIEH pealbHbIX
CUTYyalluH, UCCIIEIOBAaHMUS ITUX MOJEJIEH C MOMOIIBIO armnapara ajreopbl 1 MaTeMaTHUECKOIO aHallu3a, UHTEep-
IIPETALNAN [TOJIyYEHHBIX PE3YJIbTaTOB. Takue 3a1aHus BIUIETEHBI B KaXKIbI U3 pa3nenos [Iporpammel, MOCKOIIb-
Ky BECh MaTepHall Kypca IIMPOKO MCIOJIB3YEeTCs JJIs PEelIeHUs MPUKIAIHbIX 3a1ad. [Ipu pemeHun peanbHbIX
MIPAKTUYECKHUX 33a4 yJalluecs pa3BUBAIOT HAOJI0JaTEeIbHOCTh, YMEHNE HAXOJUTh 3aKOHOMEPHOCTH, abcTpa-
THPOBATHCS, MCIIOJB30BaTh aHAIOTHIO, 0000IIaTh U KOHKPETH3UPOBaTh mpobdiiemy. JlesarenbHocTh o Gopmu-
POBaHUIO HAaBBIKOB PELICHUS MPHUKIAJHBIX 3a/1a4 OpraHu3yeTcs B Ipoliecce U3yueHHsl BCceX TeM Kypca «Aureo-
pa ¥ Ha4yaJla MaTeMaTUYECKOT0 aHAJIA3a.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE
CormacHo yueOoHOMYy iany B 10 —11 kimaccax u3ydaercs yueOHBIH Kype «Anredpa v Hadajla MaTeMaTH-
YECKOI'0 aHaJIn3a», KOTOPBIA BKIIOYAET B ce0sl CIEAYIOIINEe OCHOBHBIE pa3/ieibl cofepkanus: «Hucia u BeIuuc-



JeHUs», « YpaBHEHUS U HepaBeHCTBay, « DyHKIMH U rpadukny», «Hauana MaTemMaTHUeCKOro aHamu3ay, «MHo-
’KE€CTBA U JIOTUKA.

B YyeOHoM mnaHe Ha u3ydeHHE YIIIyONEHHOTO Kypca aiareOpbl U Hadajdl MAaTeMaTH4YeCKOro aHalHu3a B
10—11 xmaccax oTBoAMTCS HE MeHee 4 yueOHBIX YaCOB B HEJIEIO B TCUCHUE KAXKIOTO Toj1a 00yUYeHUs, BCETO 3a
nBa roaa ooydyenuss — He MeHee 280 yueOHbBIX YacoB.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA YYEBHOI'O ITPEIMETA «AJITEBPA U HAYA-
JIA MATEMATHYECKOI'O AHAJIU3A»

OcBoenne yueOHOro mpeamera «Anredpa U Hadaaa MaTeMaTHYEeCKOrO aHAIHM3a» JOJKHO 00ecreunBaTh
JTOCTHDKEHHE Ha YPOBHE CPEAHETo o0IIero o0pa3oBaHus CICAYIONIUX JUYHOCTHBIX, METAIPEIMETHBIX U TPE/I-
METHBIX 00pa30BaTEIbHBIX PE3YJIHTATOB:

JIMUHOCTHBIE PE3YJIBTATHI

JIM9HOCTHBIE Pe3yIbTaThl OCBOCHUS MPOTPaMMBbl yueOHOTO mpeaMeTra «MaTeMaTHKay) XapaKTepU3yIOTCS:

I'paskgjaHCKOE BOCIIMTAHUE:

c(OPMUPOBAHHOCTHIO TPAKIAHCKOW TMO3UIIMH OO0YYAIOIIETOCs KaK aKTHBHOT'O M OTBETCTBEHHOTO WICHA
poccuiickoro o01ecTBa, MPEACTaBICHUEM O MAaTeMAaTHYECKUX OCHOBaX (PYHKIIMOHUPOBAHMS Pa3JIMUHBIX
CTPYKTYp, SBJICHHIA, TPOIEAYP IPAXKTAHCKOTO 00IIecTBa (BEIOOPHI, OMPOCHI U TP.), YMEHUEM B3aUMOJICHCTBO-
BaTh C COIMAIBHBIMH HHCTUTYTaMH B COOTBETCTBHUH C UX (QYHKIUSIMH M HA3HAYCHUEM.

IlaTpHOTHYECKOC BOCIUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IPakIaHCKOW UACHTUYHOCTH, YBOKEHHUS K MPOIUIOMY U HACTOSIIEMY
POCCHUIICKOM MAaTeMaTUKH, LIEHHOCTHBIM OTHOIIEHUEM K JIOCTHKEHUSIM POCCUKMCKHUX MAaTEMATUKOB U POCCHUIA-
CKOM MaTEeMaTUYECKOM IIKOJIbI, K MCTIOJIB30BAHMIO ITHX JOCTIKCHHUH B JPYTUX HayKax, TEXHOJIOTHAX, cepax
SKOHOMMKH.

JlYXOBHO-HPAaBCTBCHHOE BOCIIUTAHME:

OCO3HAaHWEM JIyXOBHBIX IIEHHOCTEH POCCHICKOT0 Hapoza; c(hOpMHUPOBAHHOCTHIO HPABCTBEHHOTO CO3HA-
HHUSI, STUYECKOTO MOBEICHUS, CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM JTOCTUKCHUN HAyKH U JCATEIbHO-
CTBIO YU€HOT0; OCO3HAHMEM JIMYHOTO BKJIA/Ia B IOCTPOCHHUE YCTOWYHBOTO Oy IyIIEro.

OCTETHYECKOE BOCIUTAHHE:

ACTETUYECKUM OTHOIIIEHUEM K MHPY, BKIFOUYAs 3CTETUKY MAaTEMaTHYECKHX 3aKOHOMEPHOCTEH, 0OBEKTOB,
3a7a4, pEIICHHUH, pacCyKJI€HUI; BOCIPUUMYMBOCTBbIO K MATEMAaTHUYECKUM acIeKTaM Pa3JIMYHbIX BUJIOB HCKYC-
CTBa.

dusznyeckoe BOCIMTAHNUE:

c(hOpMUPOBAHHOCTBIO YMEHUSI TPUMEHSATh MaTeMaTUUECKUE 3HAHUSA B MHTEpPECcax 3/I0pOBOro U Oe3orac-
HOTO 00pa3a >KW3HHU, OTBETCTBEHHOT'O OTHOIIEHHUS K CBOEMY 3JI0POBBIO (3/I0pOBOE MHUTAHHE, COATAHCHPOBAH-
HBIA peXXUM 3aHATUH U OTIIbIXA, PETyJIapHas GU3NIeCcKas aKTHBHOCTH); (PU3HMUYECKOTO COBEPIIICHCTBOBAHUS TIPU
3aHATHUSX CIIOPTUBHO-03/I0POBUTEIBLHOM JEATEIIBHOCTBIO.

TpynoBoe BOCIIMTAHHE:

TOTOBHOCTBIO K TPY1y, OCO3HAHUEM IIEHHOCTH TPYIOTIOOMS; MHTEPECOM K pa3InuHbIM chepam mpodec-
CHOHAJILHOU JIEATETLHOCTH, CBS3aHHBIM C MAaTEeMAaTHKON U €€ MPUJIOKEHUSIMU, YMEHUEM COBEpPIIATh OCO3HAH-
HBIN BBIOOp Oyaymie mpodeccuu u peain30BbIBaTh COOCTBEHHBIE JKU3HEHHBIC TIJIaHBI, TOTOBHOCTHIO U CIIO-
COOHOCTBIO K MaTEeMAaTHYECKOMY OOpPa30BaHUIO M CaMOOOPa30BAHUIO Ha MPOTSKEHUH BCEH KU3HU; TOTOBHO-
CThIO K aKTUBHOMY YUYaCTHIO B PEIICHUHM MPAKTUUYECKUX 3a7a4 MaTEMAaTUYECKOW HAPABICHHOCTH.

DKOJIOTHYECKOE BOCIIMTAHME:

c(hOpMUPOBAHHOCTBIO DKOJIOTMYECKOW KYJbTYphl, TOHUMAaHUEM BJIUSHUSA COIMATBHO-3KOHOMHYECKHUX
MPOIIECCOB HAa COCTOSIHME MPUPOTHON U COIMANBHONU Cpe/ibl, OCO3HAHUEM TJ100aJIbHOTO XapaKTepa dKOJIOTHYe-
CKHX TIpOo0JIeM; OpHUEHTAllUeH Ha MPUMEHEHNE MAaTEMAaTUYECKUX 3HAHHMK IS PeIIeHUs 3a/1a4d B 00JaCTH OKPY-
YKaIoIel cpeibl, TUTAHUPOBAHMSI TIOCTYIIKOB U OIEHKH X BO3MOYKHBIX MOCJEACTBUH I OKPY>KAIOIIEeH Cpe/ibl.

LIeHHOCTH HAYYHOT'O TTO3HAHMS:

c(hOpMUPOBAHHOCTBIO MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U
0OIIIECTBEHHONW TPAKTHUKH, MMOHUMAaHWEM MaTeMaTHYeCKOW HayKHW Kak c(]epbl YeToBEYECKON NeATebHOCTH,
3TanoB €€ pa3BUTHS U 3HAUUMOCTH JIJIsl pa3BUTHS [IMBUWIN3AIMH; OBJIAJIEHUEM SI3BIKOM MAaTEMaTUKH U MaTeMa-
TUYECKON KYJBTYpPOU KakK CPEeJCTBOM IO3HAHUS MHUPA; TOTOBHOCTBIO OCYIIECTBIISITH TPOCKTHYIO M MCCIEI0BA-
TEJIBCKYIO JIEATENIbHOCTh UHANBUYAJIbHO U B TPYIIIIE.




METAINIPEJMETHBIE PE3YJIBTATHI

MertanpenmeTHble pe3ybTaThl OCBOEHUSI MpOrpamMMbl yueOHOro mpeaMera «MaTemaTHKay XapaKTepu-
3YIOTCSI OBJIQJICHUEM VHUBEPCANbHBIMU NO3HABAMENbHBIMU OCUCMBUAMU, YHUBEPCATbHLIMU KOMMYHUKAMUG-
HBIMU 0eticmeUAMU, YHUBEPCATIbHLIMU PEZYIAMUSHBIMU OCUCMEUAMU.

1) Vuusepcanvuvie nosnasamenwvhsle oeticmeusi, obecneuusarom Gopmuposanue 6A308bIX KOSHUMUGHBIX
npoyeccos obyuarowuxcs (0ceoenue mMemooo8 NO3HAHUA OKPYHCAIOWE20 MUpa; NpUMeHeHue J102U4ecKux, uc-
C1e008AMENbCKUX Onepayutl, yMeHuti pabomams ¢ uHgopmayuetr).

ba3oBble JIorM4ecKue AeMCTBUSA:

® BBIBJISITH M XapaKTEPU30BaTh CYLIECTBEHHbIE MPU3HAKA MAaTEMaTHYECKUX OOBEKTOB, MOHSITHH, OTHO-
LICHUH MEXAY MOHATHSIMHU; (OPMYIMPOBATH OINpPENEICHUs MOHATHI; yCTaHABINBATh CYIIECTBEHHbIN MPU3HAK
KJ1accu(UKalry, OCHOBaHUS /1711 0000IIEHHS U CPAaBHEHMSI, KPUTEPUU TPOBOAMMOI0 aHAIIN3A;

® BOCIIPMHUMAaTh, (HOPMYJIUPOBATh U NPEeOOPa30BHIBATh CYKICHUSA: YTBEPAUTEIbHbBIE U OTPULIATEINILHBIE,
€/IMHUYHBIE, YaCTHbIC U OOIINE; YCIOBHBIE;

® BBIIBIATH MAaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBA3M M TPOTHBOpEuMs B (akTax, TAHHBIX,
HaOJIIOJIEHUSAX U YTBEPXKACHUSIX; IIpeIaraTh KPUTEPUU /7S BBISIBIICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEUHIA;

e JleaTh BBIBOJBI C UCIIOJIB30BAHUEM 3aKOHOB JIOTUKH, JEAYKTUBHBIX U HHIYKTUBHBIX YMO3AKIIOUYECHUH,
YMO3aKIIFOUEHUH 110 aHAJIOTUH;

® [POBOJUTH CAMOCTOSITENIHO JI0KA3aTeIbCTBA MAaTEMATUYECKUX YTBEPXKJIEHUH (MpsSMble U OT IPOTHUB-
HOT0), BBICTPaUBaTh apryMEHTAllUI0, NMPUBOJUTH NMPUMEPbl U KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CY’KJIECHHS U BBIBOJIBI;

e BbIOMpaTh cIOCO0 perieHust yueOHOM 3a/1auu (CpaBHUBATh HECKOJIBKO BapUAHTOB PEILIEHUs, BHIOUPATh
HauboJiee MOAXOJAINN C yUETOM CaMOCTOSATENILHO BbIJICIIEHHBIX KPUTEPUEB).

baszoBble uccieoBarenbckue 1eMCTBUS:

® CIIOJIb30BaTh BOIPOCHI KaK HCCIIEIOBATENbCKUA MHCTPYMEHT MO3HAHUS;, (POPMYJIUPOBATH BOIPOCHL,
¢bukcupyomye npoTuBopedre, npodiemMy, yCTaHaBIMBaTh UICKOMOE U JJaHHOE, (hOpMUpPOBaATh I'MIIOTE3Y, apry-
MEHTHUPOBATh CBOIO MMO3UIINIO0, MHEHUE;

® [IPOBOAMTH CaMOCTOSITEJIBHO CILUIAHUPOBAHHBIA DKCIEPUMEHT, MCCIEIOBAHNUE II0 YCTAaHOBJIEHHIO OCO-
OeHHOCTEHl MaTeMaTHYeCKOro OOBEKTa, SBJICHMS, MPOLECCa, BBIABICHUIO 3aBUCUMOCTEH MEXIy OObeKTamH,
SIBIICHUSIMU, TIPOLIECCaMU;

® CaMOCTOATENBHO (hOPMYIUPOBATh 0OOOILIECHHS U BBIBOBI IO PE3yJIbTaTaM MPOBEIECHHOIO HAOIIOAEHUS,
UCCIIeZIOBAaHMs], OLIEHUBATh JOCTOBEPHOCTH MOJIyUYEHHBIX PE3YJIbTATOB, BEIBOJAOB M 000OIICHUIA;

® [IPOrHO3MPOBATh BO3MOKHOE Pa3BUTHE MIPOLIECCA, @ TAKXKE BBIBUIATH IIPEANIOIOKEHHUS O €r0 pa3BUTUN
B HOBBIX YCJIOBHSX.

Pabora ¢ nnpopmanuein:

® BBIIBISTH AeQUIMUTH HHGOPMALIUY, TAHHBIX, HEOOXOJUMBIX JUIsl OTBETa Ha BOMPOC U JUISl PeIleHUs
3a/1a4H;

e BRIOMpATh MH()OPMAIUIO U3 KICTOUHUKOB Pa3IMYHBIX TUIIOB, aHAIM3UPOBATh, CUCTEMAaTU3UPOBATh U UH-
TEPIPETUPOBATH HH(POPMAIIMIO PA3INYHBIX BUIOB U (POPM IpeCcTaBICHNUS;

® CTPYKTypHUpOBaTh MH(OPMAILINIO, IPEACTABIATE €€ B Pa3InYHBIX (opMax, WILTIOCTPUPOBAThH Tpaduye-
CKU;

® OLIEHUBATh HAAEKHOCTH UH(OPMAIMH IO CAMOCTOSATENIBHO C(HOPMYITUPOBAHHBIM KPUTEPHSIM.

2) Vnusepcanvivie KOMMYHUKAmMuHble Oeticmaus, 00ecneyusarom c@hopmupo8anHoCcy COYUATbHBIX
HABbIKOG 00Y4AIOUUXCAL.

OOmuieHue:

® BOCIPUHUMATh U (OPMYJIMPOBATH CYXKIECHHSI B COOTBETCTBUM C YCIIOBUSIMHU U IIEJIIMU OOIIEHHUS; SICHO,
TOYHO, TPAMOTHO BBbIPaXKaTh CBOIO TOUKY 3pEHUS B YCTHBIX U MUCbMEHHBIX TEKCTaX, 1aBaTh MOSICHEHUS 10 X0y
pelIeHns 3a/1a4l, KOMMEHTHUPOBATh MOJIYUYEHHBIN PE3yJIbTaT;

® B X0J/1¢ 00CYXJIEHUs 3a/1aBaTh BOIPOCHI 10 CYIIECTBY OOCYX/IaeMOW TeMbl, TPOOIEMBI, pelaeMon 3a-
Jlaud, BbICKA3bIBaTh U/I€U, HAIICJICHHbIE Ha MMOMCK PELIEHUs; COMOCTABIISITh CBOU CYKIEHUS C CYXKACHUIAMHU JPY-
I'MX YYaCTHHKOB JMajora, oOOHapy>KUBaTh pa3inyue M CXOACTBO MO3UIIMI; B KOPPEKTHOH (opme Gpopmynupo-
BaTh Pa3HOIJIACHS, CBOM BO3PAXKEHUS;

® NIPEACTaBIIATh PE3yJIbTaThl PEIICHUS 3a7auH, SKCIIEPUMEHTA, CCIIEOBAHUs, IPOEKTA; CAMOCTOATEIBHO
BBIOMpATh (POPMAT BBICTYIJICHUS C YI€TOM 3aJ]1a4 IPE3EHTAIlMN M OCOOCHHOCTEH ayAUTOPHUH.



CoTpyAHUYECTBO:

® NIOHMMATh W HWCIIOJIb30BAaTh MPEHMYIIECTBA KOMAaHIHOW M WHIMBUAYATbHOW pabOTHI MPH PEIICHUU
y4eOHBIX 3a]a4; IPHHUMATH IeJIb COBMECTHOM JEATEILHOCTH, TUNIAHUPOBATh OPTaHHU3AIMIO0 COBMECTHOM pado-
TBI, pacTpeeNATh BUIbI padOT, JOTOBAPUBATHCA, 00CYKIATh MPOLIECC U PE3YyIbTAT paboThl; 00001IIaTh MHEHUS
HECKOIBKHX JIFOJICH;

® y4acTBOBAaTh B TPYNIOBBIX opMax paboThl (00CYyX AeHUS, 0OMEH MHEHHUSMH, «MO3TOBBIC IITYPMBI» U
T.1.); BBIIIOJIHATH CBOIO YacTh PabOTHI U KOOPAUHUPOBATH CBOM JACUCTBUA C APYTMMHU YJICHAMH KOMaHbI; OIe-
HUBATh KaY€CTBO CBOETO BKJIAJa B OOIIHMN MPOIYKT 1O KPUTSPHUSM, CHOPMYIMPOBAHHBIM YYACTHHKAMU B3aH-
MOJEHUCTBUS.

3) Yuusepcanvuvie pecynamuenvie oeticmsus, obecneuusaiom (Gopmuposarue CMbiCl08bIX YCMAHOBOK

U JHCUBHEHHBIX HABLIKOS NTUYHOCTU.

CaMoopranusanus:

® COCTaBJIATH IUIaH, AJITOPUTM PEIICHUS 3a/1a4H, BBIOMpATh COCO0 PeHIeHus C y4E€TOM HMEIOLIUXCS pe-
CYpCOB U COOCTBEHHBIX BO3MOKHOCTEW, apryMEHTHPOBAaTh U KOPPEKTUPOBATh BAPUAHTHI PEUICHUM C y4éToM
HOBOI HH(MOpPMALIUU.

CaMOKOHTPOJIb:

® BJIQJICTh HaBBIKAMH ITO3HABATEIBHOUW PEe(PIIEKCHH KaK OCO3HAHMS COBEPIIAEMBIX JCUCTBUH M MBICITH-
TEJNBHBIX MPOIIECCOB, UX PE3yIbTATOB; BIAJETh CIIOCOOAMU CAMOTIPOBEPKH, CAMOKOHTPOJIS IpoIecca U pe3yib-
TaTa pEIICHUS MaTeMaTHIEeCKON 3a1a4u;

® IPEeIBUETh TPYJHOCTH, KOTOPbIE MOTYT BO3HHUKHYThH MPHU PEHICHUU 3a7aud, BHOCUTh KOPPEKTHBBI B
ACATCIIBHOCTh HA OCHOBEC HOBBIX O6CTO$ITGHBCTB, JaHHBbIX, Haﬁ[[eHHBIX OI_HI/I6OK, BBISIBJICHHBIX TpYZ[HOCTef/'I;

® OIICHUBATHh COOTBCTCTBUC p€3y.]'H)TaTa aeian u YCJ'IOBI/ISIM, 06’B$[CH$[TI) HpI/ILII/IHBI JOOCTUXCHUA NJIU HEOO0-
CTHDKCHUS PE3yJIbTATOB JICATEIIBHOCTH, HAXOUTh OIIMOKY, J1aBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

HNPEAMETHBIE PE3YJIBTATbBI
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e (CB000AHO ONEpUPOBATh MOHATHAMU: PALlMOHAIBHOE YUCIO0, OECKOHEUHAs NepUOoANYecKas ApoOb, Ipo-
LEHTBI; UPPALMOHAIBHOE YHMCIIO; MHOKECTBA PAlMOHAIBHBIX U JEHCTBUTEIIBHBIX YUCEN; MOLYJIb NEH-
CTBUTEJIBHOT'O YHCJIA.

e [lpumeHsaTh ApoOU U MPOLEHTHI AJS PElleHUs MPUKIAJHBIX 3a/lad U3 pa3jINuHbIX OTpacieil 3HaHuil u
pEaTbHOM KU3HU.

e [lpumeHsTh NMPUOIMKEHHBIE BHIYUCIICHUS], TIPABHJIa OKPYTJICHUS, IPUKHUIKY M OLIEHKY pe3yJibTaTa Bbl-
YHUCIIEHUH.

e (CB0O0OOMHO OIEepUpPOBaTh MOHATHEM: CTEIICHb C IIEJIBIM IMOKa3aTeIeM; UCIIOIb30BaTh MOAXOIAIIYIO (hop-

MY 3aIlMCH IEUCTBUTEIBHBIX YUCEI ISl PEIICHUS MPAKTUYECKUX 3a]1a4 U IIPEACTABIICHUS JaHHBIX.

CB00OIHO OTIEPUPOBATH MOHITHEM: apUPMETHICCKHII KOPSHb HATYyPaTbHOU CTETICHH.

CB0O0OOIHO OTIEPUPOBATH MOHATHEM: CTEIIEHB C PAITMOHATBLHBIM MTOKA3aTEIeM.

CB00OOAHO OMIEPUPOBATH MOHATUSIMH: JIOTAPU(PM YHCIIA; TECATUYHBIC U HATYypaJIbHBIC JTOTaPU(PMEI.

CB00OOAHO OMIEPUPOBATH MOHATUSIMH: CHHYC, KOCHHYC, TAHT€HC, KOTAHT€HC YUCJIIOBOTO apryMeHTa.

OnepupoBaTh NOHATUSIMU: APKCUHYC, APKKOCUHYC U aPKTAaHT'€HC YUCIIOBOTO apryMEHTA.

YpaBHeHHsI M HEPABEHCTBA

e (CB00OMHO OTEPHPOBATDH MOHATHAMU: TOXIECTBO, ypaBHEHHE, HEPABEHCTBO, PABHOCHIIbHBIE YPABHEHUS
U YPaBHEHUA-CIICCTBUS; PABHOCUIIbHBIE HEPABEHCTBA.

e [IpuMeHATH pa3IUYHBIE METOMbI PEIICHHs pallMOHAIBHBIX U JPOOHO-pAllMOHATIBHBIX YPAaBHEHUN; MIPU-
MEHSTbh METOJI UHTEPBAJIOB JUIS PEILICHNS HEPABEHCTB.

e (CB00OAHO ONEpPUPOBATh MOHATUSIMU: MHOTOWIEH OT OJIHOM MEepeMEeHHON; MHOTOUWIEH C IEeJbIMH KO3 (-
¢unreHTaMi, KOpHU MHOTOWIEHA; IPUMEHSATh JIeJIEHUe MHOTOYJIeHa Ha MHOTOWIEH C OCTaTKOM, TE€O-
pemy besy u Teopemy Buera i pemenus 3agau.



CB00OHO OMEpUPOBATh MOHATHAMM: CHCTEMa JIMHEWHBIX YPaBHEHHM, MaTpHLa, ONPEACIUTEIh MaTpH-
Ibl 2 X 2 ¥ €r0 TEOMETPUUYECKUI CMBICI; UCIIOJIb30BaTh CBOMCTBA ONPENEIUTENS 2 X 2 JIJIsl BBIYUCIICHUS
€ro 3HAa4YEeHMsI, IPUMEHSTh ONPEIEIUTENN ISl PELICHHs] CHCTEMBbI IMHEHHBIX YpaBHEHUI; MOAEIUPOBAThH
pEeaJIbHBIE CUTYallMH C ITOMOILIBIO CUCTEMBI JINHENHBIX YPABHEHMM, UCCIEN0BATH IOCTPOECHHBIE MOJIEIN
C TIOMOILIBIO MATPHI] U ONPECIUTEIEH, HHTEPIIPETUPOBATH MOTYUEHHBIN pe3ybTar.

Hcnonbs30BaTh CBOMCTBA NEUCTBUI C KOPHIMHU JIJIs TPe0oOpa30BaHMs BRIPAKESHU.

BeimonHATe npeoOpazoBaHys YUCIOBBIX BBIPAXEHUH, CONEPKAIINX CTENEHU C PAllMOHAIBHBIM IOKa3a-
TEJIEM.

Hcnonb3oBatk cBOMCTBa TorapumMoB J1sl MpeoOpa3zoBaHusl JOrapu(PMUUECKUX BbIPAaKEHHH.

CB00OOHO onepupoBaTh MOHATUSAMU: UppALMOHAIbHbIE, TIOKA3aTEIbHbIE U JIOTapU(PMUUECKHE ypaBHE-
HUS; HAXOAWTH UX PELICHUS C IIOMOIIBIO PABHOCUIIBHBIX IIEPEXOJ0B WIN OCYIIECTBIASA IIPOBEPKY KOP-
HEM.

[IpuMeHSTh OCHOBHBIE TPUTOHOMETpUYECKHE (OPMYJIbI JJIs MpeoOpa3oBaHUS TPUTOHOMETPUUYECKUX
BBIPAXKCHUM.

CB000/IHO ONEpPHPOBATH MOHATHEM: TPUTOHOMETPUUECKOE ypaBHEHHE; MPUMEHATh HE0OX0quMble (Hop-
MYJIbI JIJIS1 pELIEHHsI OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX YPaBHEHUH.

MogenupoBaTh pealbHble CUTYalluu Ha SI3bIKE alreOpbl, COCTABIATh BhIPAKEHUsI, YPABHEHUS, HEPaBEeH-
CTBa I10 YCJIOBHIO 3aJ1a4H, UCCIIEI0BATh NOCTPOCHHbIE MOJIENIM C MCIIOJb30BaHUEM amiapara ajireOpsl.

DyHKUUH U rPpaduku

CB0oOOAHO OTIepUpPOBaTh MOHATUAMU: (QYHKIIHS, CIIOCOOBI 3aAaHus (DYHKIIMH; B3aUMHO oOpaTHbIC (yHK-
UM, KOMIIO3ULMS GYHKUMH; rpaduK (YHKLINH; BBIIOJHAT JIEMEHTapHbIe IpeoOpa3oBaHus rpa)ukoB
GyHKIUH.

CB00OHO ONEepUpOBaTH MOHATUAMU: 00JACTh ONPEAETICHUS M MHOXKECTBO 3Hau€HUI (YHKIMHU, HYJIU
(YHKIIMU, TIPOMEXKYTKH 3HAKOTIOCTOSTHCTBA.

CB0O0OOJHO OnepupoBaTh MOHATHUAMU: YETHBIE U HEUETHBIE (YHKIUH, EepUOAUYECKUe (PYHKIMHU, MPO-
MEXYTKH MOHOTOHHOCTH (DyHKIIMM, MAKCUMyMbl 1 MUHUMYMbI (DYHKLIMHU, HaOOJIbIlI€e U HAaMEHbIIIEe
3Ha4YeHHEe (PYHKIUU HA IPOMEKYTKE.

CB000IHO OTIEpUPOBATH MOHATHAMHU: CTENICHHAS (PYHKIUS C HATYpaJIbHBIM H IIEJIBIM MOKa3aTeseM, rpa-
¢uk creneHHON (QYyHKIMM C HAaTypajbHBIM U LIE€JBIM IOKa3aTesieM; rpauk KOpHS N-OM CTENEeHU Kak
(byHKIIMK 0OpaTHON CTENIEHH C HATYyPaIbHBIM ITOKa3aTeIeM.

OmnepupoBaTh MOHATHIMHU: JIMHEHHAs, KBaJIpaTUYHAS M JAPOOHO-JIMHEHHAs (YHKIWU; BBIIOJHATE dJIe-
MEHTapHOE MCCIIEI0OBAHNE U TOCTPOCHHE UX IPaUKOB.

CBo0OomHO omepupoBaTh MOHATHUSMU: TOKa3aTelbHas W Jiorapudmudeckas (QyHKIMH, UX CBOICTBAa U
rpaduKy; UCIIOIb30BaTh UX IpadUKH ISl pEIIeHUS] YPaBHEHUIA.

CB000/IHO OIEPUPOBATH NOHATUAMM: TPUTOHOMETPHUUECKAsT OKPY>KHOCTb, ONPE/Ie]IeHne TPUTOHOMETPH-
YeCKHX (PYHKLUH YUCIOBOTO apryMEHTA.

Hcnonp3oBatek rpaduku GyHKIUH 111 UCCIIEOBAHUS MPOIIECCOB U 3aBUCUMOCTEH MPH PEIICHUH 3a1a4
U3 JpyTuX y4eOHBIX NMPEIMETOB U pealbHOM JKU3HU; BIpaXXaTh (JOpMyJIaMU 3aBUCHMOCTH MEX]Y BEJIH-
YHHaAMHU.

Hauana MmaTeMaTH4eCKOr0 aHAJIN3a

CB00O/HO OIEepUpPOBaTh MOHATUSAMH: apupMeTHYecKass U TeOMEeTpHUecKas Mmporpeccus, 0ECKOHEYHO
yObIBaroIasi reoMeTpuIecKast MpOrpeccHsi; TMHEHHBINA U SKCIIOHEHIIHAIBHBIA POCT, (hopMyJia CI0KHBIX
MIPOLIEHTOB; UMETh NMPECTABICHUE O KOHCTAHTE e.

Hcnonp30BaTh Iporpeccuu A peleH!s pealbHbIX 3a/1a4 IPUKIAJHOIO XapakTepa.

CB00O/IHO ONEpUPOBATH MOHATUSMH: MOCIEA0BATEIBLHOCTh, CIIOCOOBI 3a/laHUs MOCIEeI0BATEIbHOCTEH,
MOHOTOHHBIE U OTPaHUYEHHBIE MOCIEI0BATENILHOCTH; TOHUMATh OCHOBBI 3apPOXKACHUS MaTeMaTHYECKO-
r0 aHaJIM3a KaKk aHajau3a O0ECKOHEYHO MaJIbIX.

CB00OO/HO omepupoBaTh MOHATUSAMHU: HENpPEphIBHbIE (DYHKIMHM; TOYKU pas3pbiBa rpaduka (QyHKLIUY;
aCUMITOTHI rpaduka QyHKIHH.

CB00O0HO omepupoBaTh NOHATHEM: (DYHKIIHS, HEPEPhIBHAsS Ha OTPE3Ke; NPUMEHATh CBOWCTBA HEIpe-
PBIBHBIX (DYHKLUH JUIS pellieHHs 3a1a4.

CB000IHO OnIepUPOBATh MOHATUSMU: TIEpBasi K BTOpasi MPOU3BOIHBIE (PYHKINH, KacaTelbHas K rpaduky
GbyHKIMY.



Bbruncnare npous3BOJHBIE CyMMBI, IIPOM3BEACHUS, YACTHOTO M KOMIIO3MIMHU JIByX (YHKLUH; 3HATh
MIPOU3BOJIHBIE AJIEMEHTAPHBIX (QYHKLHUH.
Hcnonp30BaTh TeOMETPUYECKUN U (PU3UUECKUN CMBICT IIPOU3BOJHOM JUIs peILICHHs 3a1a4.

Muo:xecTBa M JIOTHKA

CB00OHO OTIEpUPOBATH MOHATUSMH: MHOKECTBO, OTNIEPAIIUH HAJl MHOKECTBAMH.

Hcnonb30BaTh TEOPETUKO-MHOKECTBEHHBIN amnmapar JJs ONMCaHMs PeajJbHBIX MPOLECCOB U SBICHUI,
IIPU PELICHNH 331a4 U3 IPYTUX YUeOHbIX IPEIMETOB.

CB00OOHO ONEpHpPOBATH MOHATHAMU: OIpPEIENICHHE, TeopeMa, YpaBHEHUE-CIIEJACTBUE, CBOWCTBO Marte-
MaTHU4YEeCKOro 00bEKTa, J0Ka3aTeIbCTBO, PABHOCUIIbHBIE YPAaBHEHUS U HEPABEHCTBA.
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CB00OHO OTEepUpPOBATH MOHATUSAMU: HATYPAJIbHOE U LI€JI0€ YHUCII0, MHOXKECTBA HATYpPaIbHBIX U LIEIBIX
YyuCel; UCIO0JIb30BaTh Npu3Haku aenuMoctu uenbix yucen, HOJ u HOK HarypanbHbIX uncen st pe-
LIECHUS 33/1a4, IPUMEHATh anroputm EBkinaa.

CB000OIHO ONEpPUPOBATH MOHSATHUEM OCTaTKa MO MOIYJIIO; 3alUChIBAaTh HATYPAJIbHBIC YUCIIA B PA3IMUHBIX
MO3ULMOHHBIX CUCTEMaX CUUCIICHUS.

CB0OOOHO ONEpPUPOBATH MOHATHAMH: KOMIUICKCHOE YHCIO M MHOXKECTBO KOMIUICKCHBIX YHCEN; MPe/-
CTaBJISITh KOMIUIEKCHBIC YHCJIa B QIreOpandecKor U TPUTOHOMETPUUECKOU opMe, BBITTOTHITEH aprupMe-
TUYECKHUE ONEPalUU C HUIMH U U300paxaTh Ha KOOPAMHATHOM IIIOCKOCTH.

YpaBHeHHs H HEPABEHCTBA

CB000IHO ONEpUPOBaTh MOHATHAMU: UPPALMOHANIbHBIE, [TOKa3aTeIbHbIE U JIOrapu(MUUYecKre HepaBeH-
CTBA; HAXOJUTb UX PELICHUS C TIOMOIIBbIO PABHOCHIIBHBIX IEPEXOJIOB.

Ocy1ecTBisITh 0TOOP KOPHEH NP pelIeHUH TPUTOHOMETPUUYECKOTO YpaBHEHUS.

CB00OOJHO oOmepupoBaTh IMOHATHEM TPUTOHOMETPUYECKOE HEPAaBEHCTBO; NPUMEHATh HEOOXOIUMbIE
(opMyJIbI 1715 pEIIEHUs] OCHOBHBIX TUIIOB TPUTOHOMETPUUYECKUX HEPABEHCTB.

CB000/IHO OMEepUPOBATh MOHATUAMM: CUCTEMA M COBOKYIHOCTh YPaBHEHUH M HEPABEHCTB; PABHOCHIIb-
HbIE CUCTEMBl U CHUCTEMbI-CJIEJICTBUS; HAXOAUTh PEIICHUS CUCTEMBbI U COBOKYIHOCTEW pallOHAIbHbIX,
UppaloHaIbHBIX, OKA3aTeIbHBIX U JIOTapU(MUUECKUX YPAaBHEHUH U HEPABEHCTB.

Pemate panmonanbHble, HppalMoOHaAIbHBIE, TOKA3aTENbHBIC, JIOTAapU()MUYECKHE U TPUTOHOMETPUIECKHE
YpaBHEHHUS U HEPABEHCTBA, COJEPKAIINE MOAYIM U TapaMETPhI.

[IpumensTh rpaduyeckue METOMbI Ui PElIeHUs] YPABHEHUI U HEPaBEHCTB, a TAKKe 3a]ay ¢ IapameT-
pamu.

MopenupoBaTh pealbHbIe CUTYallud Ha SI3bIKE anreOpbl, COCTABIATh BBIPAKEHHSI, YPaBHEHUS, HEpaBEeH-
CTBa U UX CHUCTEMBI 10 YCJIOBHIO 3a7ja4i, HCCIIEI0BATh MOCTPOCHHBIE MOJIEIH C UCIIOJIB30BAHUEM alllla-
pata anreOpbl, MHTEPIPETUPOBAThH NOJYyUEHHBIH PE3yJIbTaT.

DyHKUUM U rpaduKu

Crpouts rpaduku KOMIO3UIMHN (PYHKIHNA C TIOMOIIBIO 3JI€MEHTAPHOIO UCCIIETOBAHUS U CBOMCTB KOM-
MO3UIIMHU JABYX (DYyHKITHA.

Crpouts reomeTpuyeckue oOpas3bl ypaBHEHUH U HEPABEHCTB HA KOOPAMHATHOM MJIOCKOCTH.

CB000/IHO OTMIEPUPOBATH MOHATUSAMH: TPAYUKHA TPUTOHOMETPUIECKUX (PYHKIUH.

[IpumeHITh PyHKIMHU U MOAETUPOBAHUS U UCCIEA0BAHNS PEAIbHBIX IPOLIECCOB.

Hauana MmaTeMaTH4eCKOr0 aHAJIN3a

Hcnonp30BaTh TPOU3BOIHYIO JJIs HCCaeI0BaHUs (YHKIIMM HA MOHOTOHHOCTb M OKCTPEMYMBI.
HaxoauTe Hanbosblee 1 HAaMMEHbIIIee 3HaUeHUs! PYHKIIMU HEMIPEPHIBHOM Ha OTpe3Ke.

Hcnonp30BaTh NPOU3BOIHYIO JUIsl HAXOXKIEHUSI HAWTYUILErO PELICHNs B IPUKIAIHBIX, B TOM YHCIIE CO-
LUAJIbHO-)KOHOMHMUYECKUX, 3aJadax, /Uil ONpeAe]eHHs CKOPOCTH M YCKOPEHMs Ipolecca, 3aJaHHOIO
(dbopmyoit unu rpaduxom.

CB00O/HO OmepUpOBaTh MOHATUSMH: MEPBOOOpa3Hast, ONpeNeNEHHBIH HHTErpasl; HaXOIUTh MEepPBOO0-
pa3Hble 3JeMEHTAPHBIX QYHKIMI U BBIYUCIATH HHTErpal 1o popmyse Hetorona—JleiOnuna.
HaxoauTe miomanu miockux GUryp u 00bEMbI Tl ¢ MOMOILBIO HHTErpaa.

Hmets mpencraBieHne O MaTeMaTHYECKOM MOJIETMPOBAaHMM Ha MPUMEPE COCTaBJICHUS TU(QepeHIiu-
aJIbHBIX YPaBHEHUM.



e Pemath MNPUKIAAHBIC 3aaa4d, B TOM YHUCJIC COHHMAJIbHO-3KOHOMHYECKOTO U (I)I/IBI/I‘ICCKOFO XapakTepa,
CpeaACTBAMU MATEMATUYCCKOI'O aHAJIN3a.

COJAEP)KAHUE YYEBHOI'O KYPCA (IIO TOZAM OBYYEHUA)

10 kiace
Yucia 1 BbIYMCICHUSA

PanronanbeHble uncia. OOBIKHOBEHHBIE M AECATUYHBIE APOOH, MPOLIEHTHI, OECKOHEYHbIE IEPUOINYECKUE
npo6u. [Ipumenenue qpobeii 1 IPOIESHTOB YIS PEIICHUS TPUKIAIHBIX 33729 U3 Pa3IMdHbIX OTpaciiell 3HaHUH U
peaTbHOM KU3HU.

JeiicTBuTenpHbIC YKca. PannonanbHble U UppalMoOHaIbHbIE YHcaa. ApUPMETHIECKHe ONepaliy C Jei-
CTBUTEJIbHBIMM 4HUcCIaMH. MoJysb AEHCTBUTEIBHOIO 4MCiIa U ero cBoicTBa. IIpuOnmkEHHbIE BBIUUCIICHUS,
IIpaBWJIa OKPYIJIEHUS, IPUKHJIKA U OLIEHKA pe3yJIbTaTa BEIUUCICHUH.

Crenenp ¢ 1enbIM nokaszareneM. bunom Herotona. Mcnonb3oBaHue moaxossmieii popMbl 3aucu JIei-
CTBUTEJIbHBIX YMCEJI AJIs PELIEHUS PAKTUYECKUX 3a/1a4 U NPEACTABIECHUS JAHHBIX.

ApudmeTraeckuii KOpeHb HATYpaIbHOM CTEIICHH M €T0 CBOMCTRA.

CreneHsp ¢ pallMOHAJIBHBIM [T0KA3aTEIEM U €€ CBOMCTBA; CTENEHD C IEHCTBUTEIBHBIM I10Ka3aTEIEM.

Jlorapugm uncna. Coiicta gorapudma. JlecaTuuHble U HaTypaJlbHbIE JTOrapu(pMBbl.

CuHycC, KOCUHYC, TAHT€HC, KOTAHT'€HC YMCIIOBOTO apryMeHTa. APpKCUHYC, ApKKOCHHYC U apKTaHI€HC YHC-
JIOBOTO apryMeEHTa.

YpaBHeHNsI M HEPABEHCTBA

ToxnecTBa M TOXKIECTBEHHbIE NPeoOpa3oBaHUs. Y paBHEHUE, KOPEHb ypaBHEHUS. PaBHOCWIIBHBIE ypaB-
HEHUs U ypaBHEHUsI-caeAcTBUsl. HepaBeHCTBO, pellieHue HepaBEeHCTBa.

OCHOBHBIE METO/IbI PEILIEHUs LENbIX U IPOOHO-PAllMOHAIBHBIX YPAaBHEHUI U HepaBEeHCTB. MHOIOUYJIeHbI
OT OJIHOW MEepEeMEHHOM. JleneHne MHOrowieHa Ha MHOTOWIEH ¢ OCcTaTKoM. Teopema be3y. MHorousneHs! ¢ mne-
aeiMH K03 dunnentamu. Teopema Buera.

[IpeobpazoBaHust YUCIOBBIX BBIPAKEHHH, COACPIKALINX CTENICHH U KOPHHU.

UppanumonansHblie ypaBHeHUs. OCHOBHbBIE METO/bI PELICHUS UPPALIMOHAIBHBIX YPAaBHEHUH.

[lokazarenbHble ypaBHEeHUA. OCHOBHBIE METOABI PELIEHUS I0KA3aTEIbHBIX YPABHEHUI.

[TpeoOpa3oBanue BbIpaXeHH, COlepKaLIUX Jorapudmsl.

Jlorapugmuueckue ypaBHeHHsl. OCHOBHBIE METO/IbI pEILICHUs JIOrapu(MUUECKUX YPAaBHECHHUH.

OcHoBHble TpUroHoMeTpuueckue Gopmyisl. [Ipeodpa3zoBaHre TPUrOHOMETPUUECKUX BbhIpaskeHUi. Pere-
HUE TPUTOHOMETPUYECKUX YPAaBHEHUH.

Pemenne cuctem MMHEHHBIX YypaBHEHH. MaTpuiia cUCTeEMBbI JINHEWHBIX ypaBHEHUM. Onpeaennurens Mat-
puLBl 2X2, €ero reOMETPUYECKUI CMBICI U CBOICTBA; BBIYMCIIEHHUE €r0 3HAUEHUS, IPUMEHEHUE OINPENEIUTENS
JUISL PEILIEHUS] CUCTEMBI JIMHEWHBIX YpaBHEHUH. Perienre npukiaaHbx 3aa4 ¢ MOMOIIBIO CUCTEMbI JIMHEHHBIX
ypaBHeHuUM. MccienoBanne nocTpoOEHHON MOJENN C TIOMOIIBIO MATPUL] M OIPEAEIIUTENEH.

[TocTpoeHne maTeMaTHYECKHUX MOJENEH pealbHON CHUTyallMd C MOMOIIBI0 YpPaBHEHUH M HEPABEHCTB.
[IpuMeHeHne ypaBHEHUI M HEPAaBEHCTB K PELICHUIO MaTEeMaTHUECKUX 3aJad M 3aJad U3 pazINuHbIX objacTeit
HAayKHU U PEATbHOMN KU3HHU.

DyHKIUM U TPadUKH

@yHK1M, criocoOsl 3a1anus Gynkuuu. B3anmuo oOpatuble ¢pyHkiuu. Komnosunusa gynkumii. ['paduk
¢GbyHKIMU. DIIeMeHTapHbIe Tpeodpa3zoBaHus rpaduKoB (PyHKIHIIHA.

Ob6nacTp onpeneneHns 1 MHOXKECTBO 3HaueHni QyHkiuu. Hymu ¢ynkuuu. [IpoMexyTku 3HaKONOCTOSH-
ctBa. YétHble U HeuéTHbIe QpyHKUUU. [lepuoanyeckue Gpynkiuu. [TpomexxyTk MOHOTOHHOCTH (YHKIMU. Mak-
CUMYMBI 1 MUHUMYMBI pyHKUIMU. HanOosnbiee 1 HauMeHblee 3HaueHus1 QyHKIUU Ha TPOMEKYTKE.

JluHeitHast, KBaJipaTUYHas M APOOHO-JIMHEHHAs QyHKUIUU. DJIeMEHTapHOEe MCCIIEOBAaHUE U MOCTPOCHUE
UX rpauKoOB.

Crenennast GyHKIHMS C HaTypaJIbHBIM U LIeNbIM 1oka3aTtenem. E€ cBoiicTBa u rpaduk. CBoiicTBa u rpaduk
KOpHsI N-0ii cTeneHH Kak GyHKIIUU 00paTHOM CTENEHH C HaTypalbHBIM IIOKa3aTEJIEM.

[TokazaTtenbHast u norapupmuyeckas (yHKIHMH, UX CBoOWcTBa M rpaduku. Mcmonp3oBanue rpadukoB
GyHKUIUN 715 penieHus] ypaBHEHHI.

TpuronomeTrpuueckas OKpy>KHOCTb, OIpeJesIEHHEe TPUTOHOMETPUUYECKUX (YHKIIMHA YUCIOBOTO apryMeH-
Ta.

@OyHKIMOHAIbHBIE 3aBUCUMOCTH B pealIbHBIX MPOLECCax U ABICHUAX. | papuKu peabHbIX 3aBUCUMOCTEH.



Havyana maTeMaTH4yeckoro anajamnsa

[TocnenoBarenbHOCTH, CHOCOOBI 3aaHUs TOCIEIOBATEIHLHOCTEH. MeToa MaTeMaTH4eCKON HWHIYKIIHH.
MOHOTOHHBIE U OrpPaHUYEHHBIE MOCIEAOBATENBHOCTU. MCTOpUS BO3HMKHOBEHHMS MAaT€MaTHUYECKOrO aHalIM3a
KaK aHajin3a OECKOHEYHO MaJIbIX.

ApudmeTnueckast 1 TeoMeTpudecKas nporpeccud. beckonedHo yObIBaroias reoMeTprueckasi mporpec-
cust. Cymma GECKOHEYHO YyOBIBAIOIIECH T€OMETPHUYECKON mporpeccuu. JIMHEWHBIN U 9KCIIOHEHIIMAIBHBIA POCT.
Uucno e. @opmyna CI0XHBIX MPOLEHTOB. Vcronab30BaHNe MPOTrpeccuu sl PELICHUs pealbHbIX 3a7ad MpH-
KJIaJIHOTO XapaKTepa.

HenpeprsiBable GyHKIMH W BX CBOMcTBa. Touku paspsiBa. AcMMNOTOTHI rpadukoB (yHkiuii. CBolcTBa
(GyHKIMHA HENpephIBHBIX HAa OTpe3ke. MeTo ] MHTEepBAIOB JIJIsl PELICHUsI HepaBeHCTB. [IpuMeHeHne CBOWCTB He-
MIPEPHIBHBIX (PYHKIIUH IS pEIIeHUs 3a/1a4.

[TepBas u BTOpas npousBoaHbie pyHKIHMH. ONpenesacHne, reOMeTPUICCKUA U (PU3UIECKHI CMBICI POU3-
BOJHOM. YpaBHEHHE KacaTeIbHOU K rpaduKy (DyHKITHH.

[IpousBoHbIe dneMeHTapHbIX GyHKIMNA. [Ipor3BOIHAS CyMMBI, IPOU3BEACHUS, YACTHOTO M KOMIIO3HIIHH
(hyHKIH.

MHoXkecTBa M JIOTHKA

MHOeCTBO, onepaluy HajJ MHOXECTBaMU U UX cBoWcTBa. [(uarpammsl Diinepa—Benna. [Ipumenenue
TEOPETUKO-MHOKECTBEHHOI'O almapara Jyisl OIMCaHUs PeajbHbIX IPOLECCOB U SIBICHUMN, IPU PEIICHUU 3a/1ad
U3 IpYyruX y4eOHBIX MPEAMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTeMaTHYECKOTO 0OBEKTa, CIEACTBUE, TOKA3aTEIbCTBO, PAaBHOCHIIb-
HbIC YPAaBHEHMUS.

11 kaace

Yuciia 1 BBIYMCICHUSA

Harypanbubie u niensie uyncia. [Ipumenenue npusHakoB aenumoctu 1ensix yucen, HO u HOK, ocrat-
KOB I10 MOAYJIIO, airopuT™Ma EBKiIna 1715 penieHust 3a1a4 B LEJIbIX YHuciax.

KommekcHble uucna. Anredpanueckass U TpUrOHOMeTpudeckas (GOpMbl 3alMCH KOMILJIEKCHOI'O YHUCIA.
Apudmernueckue onepanuu ¢ KOMIUIEKCHBIMU 4uciaamMu. M300paskeHre KOMIUIEKCHBIX YHCENl Ha KOOPIUHAT-
HoM miockoctu. @opmyna Myaspa. KopHu N-oif cTeneHd M3 KOMIUIEKCHOTO yucia. [IpuMeHneHne KoMIuieKc-
HBIX YUCENl IS peIieHus (U3MUECKUX U TE€OMETPUIECKHX 3a/1a4.

YpaBHeHus U HepaBeHCTBA

CucremMa M COBOKYIHOCTb YPaBHEHUN M HEpaBEHCTB. PaBHOCHIIbHBIE CHUCTEMBI M CUCTEMBI-CIEACTBHUSL.
PaBHOCUIIBHBIE HEPABEHCTBA.

OT60p KOpHEN TPUTOHOMETPUUECKUX YPABHEHMH C MOMOILIBIO TPUTOHOMETPUUECKON OKpY’KHOCTH. Pe-
LICHWE TPUTOHOMETPUUECKUX HEPABEHCTB.

OCHOBHBIE METO/IbI PEIICHUS TOKA3aTENbHBIX U JIOTapH(PMUIECKIX HEPABEHCTB.

OcCHOBHBIE METO/BI PEIIEHUS UPPALIMOHAIIbHBIX HEPABEHCTB.

OcCHOBHBIE METO/IbI PELIEHUSI CUCTEM U COBOKYITHOCTEH pallMOHAJIbHBIX, UPPAL[MOHAIbHBIX, 10KA3aTEIb-
HBIX U JIOrapU(PMHUUYECKUX YpaBHEHUH.

VYpaBHEHMsI, HEpaBEHCTBA U CUCTEMBI C TApaMETPaMHU.

[IpuMeHeHne ypaBHEHMI, CUCTEM M HEPABEHCTB K PEIICHHUIO MAaTEMAaTHUYECKUX 3aJa4 U 3a/a4 U3 pas3iiny-
HBIX 00JIacTel HAyKU M peallbHON JKU3HU, HHTEPIIPETAIS ITOJTyYeHHBIX PE3YIIbTAaTOB.

DyHKIUH U TPadUKH

I'padux komnosunumn GyHKkuuid. I'eomerpudeckre oOpa3bl ypaBHEHUH M HEPaBEHCTB HA KOOPAMHATHOM
IIJIOCKOCTH.

Tpuronomerpudeckne GyHKINU, X CBOHCTBA U TPa(UKH.

I'paduueckue MeTo/bl pelieHus] ypaBHEHUH U HEepaBeHCTB. I'pauueckue MeTo bl pelIeHus 3a1ad ¢ na-
pameTpaMu.

Hcnonb3oBanue rpadukoB GyHKIMN IS MCCIeI0BaHUS MPOLIECCOB M 3aBUCUMOCTEH, KOTOPbIE BO3HUKA-
10T IIPU PELICHUH 33Ja4 U3 IPYruX yu4eOHBIX IPEAMETOB U pealbHON KU3HU.

Havyana maTteMaTH4eCcKoro aHajmusa

[TpumeHeHre TPOU3BOTHON K HCCIEIOBaHNUIO (DYHKIIMA HA MOHOTOHHOCTB M dKCTpeMyMbl. Haxoxnenue
HauOOJIBIIEr0 ¥ HAMMEHBIIETO 3HAUYCHUI HeNPEPhIBHON (PYHKIIMU HA OTpE3KE.

[IpumeHeHne npou3BOJHON AJI HAXOXKJIEHUS! HAWITy4YlIero pelleHrs B NPUKIAIHBIX 3a/1a4yax, JJs orpe-
JIeNIeHHsI CKOPOCTH M YCKOPEHHMSI ITpoliecca, 3a1aHHOro (JopMyJIol MK rpadukom.



[TepBooOpazHasi, OCHOBHOE CBOWCTBO nepBooOpa3HbIX. [lepBooOpa3Hble snemMeHTapHbIX (yHkimi. [Ipa-
BUJIa HAXOXKJICHHS NTEPBOOOPA3HBIX.
Wnterpan. ['eomerpuueckuii cMbICI MHTerpajia. BeluucieHue onpenenéHHOro MHTerpaiga mno ¢opmyine
Herorona—IJleitOnuna.
[TpuMeHeHMe MHTErpaa A HAXOXKAECHUS IUIolaiei mIockux Guryp u 00bEMOB reOMETPUUYECKUX Tell.
[Tpumeps! pemennii quddepeHraIbHbIX ypaBHEeHHH. MaTeMaTn4eckoe MOACITUPOBAHNE PEATTbHBIX MPO-
LIECCOB C NMOMOMIbIO TU(PEepeHINATBHBIX YPaBHEHHH.

TEMATHYECKOE INTAHUPOBAHUE YYEBHOI'O KYPCA

(IT0 TOJIAM OBYUYEHHSI)

10 xkaacc (140 yacoB)

Ha3Banue pazgena
(koMyecTBO Ya-
COB)

OcHoBHoOe cofep:kaHue pazaesa
(TembI)

OcHoBHbIE BHAbI JA€ATEJIbLHOCTH oﬁyqa-
HIIAXCH

MHO0XeCTBO Ieli-
CTBUTEJBHBIX YH-
Cell.

MHuorousieHsl. Pa-
IMOHAJIbHBIC YpaB-
HEHUS U HEPaBEH-
ctBa. CHUCTEMBI JIU-
HEWHBIX yYpaBHE-
HUH

(28 u)

MHOXeCTBO, OIepauuy HajJ MHOXe-
CTBaMM M HUX CBOMCTBa. JluarpaMmsl
Ditnepa—Benna. [Ipumenenne Teope-
TUKO-MHOXXECTBEHHOI'O ammapara s
peuieHus 3aaay.

Pammonanbueie  uncia. OOBIKHOBEH-
HbIE€ U JIECATHUYHbIE APOOU, MPOIICHTHI,
OeCKOHEUHBbIE TEPUOIUYECKUe ApoOu.
[Ipumenenne npoOeli W TPOLICHTOB
JUISL pELLICHUS TPUKIIAIHBIX 3a/1a4.
JeictBuTenbHbIe 4YKcia. PanpoHanb-
HblE M HppalUMOHAIbHBIE YHCIIA.
ApudmeTnueckue onepanuu ¢ JAen-
CTBUTEIBHBIMU  yuciamMu. Moayib
JIEMCTBUTEIIBHOTO YHCIA U €r0 CBOM-
ctBa. IlpuGimxEHHBIE BBIYUCIICHUS,
MpaBWia OKpYTJCHUs, NPUKHUIKA U
OLIEHKA pe3yJIbTaTa BbIUYMCIICHUH.
OcHOBHbBIE METO/BI PEIICHUS LENbIX U
IpOOHO-PallMOHANBHBIX yYpaBHEHUH U
HEpPaBEHCTB. MHOrOWIEHBI OT OJHOU
NepeMeHHOM. JleneHue MHOro4jieHa
Ha MHOTOWIEH C OCTaTKoM. Teopema
be3y. MHorouneHsl ¢ LeibIMH KO3¢-
¢unuentamu. Teopema Buera.
Pemenue cucrem JIMHENHBIX ypaBHE-
HH1. MaTpuia cucTemMbl JIMHEHHBIX
ypaBHeHu. OnpeaenuTens MaTPHUIbI
22, ero reoMeTpU4ECKUN CMBICII U
CBOICTBA; BBIYMCIIEHUE €T0 3HAUYEHUS;
MIPUMEHEHHE ONPENEINTENS I pe-
LIEHUSI CUCTEMBI JINHEWHBIX YpaBHE-
HHl. Perenne npukiagHbIX 3a1a4 ¢
IIOMOIIBIO CUCTEMBI JIMHEWHBIX ypaB-
HEHUI

Hcnonb30BaTh TEOPETUKO-MHOKECTBEHHBIN
amnmapar s OIMCaHusA X0/1a PEIICHHs MaTeMa-
TUYECKHUX 3a]1a4, & TAKXKE PeaJIbHbIX ITPOLIECCOB
U SIBJICHUM.

OnepupoBaTh NOHATHAMH: PALIMOHAIBHOE
41ci0, OeCKOHEYHAs IEPUOINIecKas Apoob,
IIPOLIEHTBI; UPPALMOHAIBHOE U JCHCTBUTEb-
HOE€ YKCJIO; MOAYJIb AEUCTBUTENBHOTO YHCIIA;
HCII0JIB30BATH TH ITOHATHS IIPU IIPOBEACHUH
paccykKIeHUI U J0OKa3aTeJIbCTB, IPUMEHATD
JpoOU U IPOLEHTHI AJIs PELLIEHUS IPUKIIATHBIX
3a/1a4 U3 pa3lIMYHBIX OTpACIEd 3HAHUU U pe-
AIbHOW KU3HMU.

Hcnoab3oBath NpuOIMKEHHBIE BBIYUCICHHUS,
IIpaBUJIa OKPYIJIEHUS, IPUKUIKY U OLIEHKY pe-
3yJIbTaTa BEIYMCIICHUM.

IIpuMeHATH pa3IMYHbIE METObI PEUICHUS pa-
[IUOHAIBHBIX U JPOOHO-pAllMOHAIBHBIX YpaB-
HEHHM; a TaKKe METOJl MHTEPBAJIOB IS pellle-
HUs HEPABEHCTB.

OnepupoBaTh NOHATHSIMU. MHOTOUJIEH OT
OJIHOM IIEPEMEHHOM, €r0 KOPHU; NIPUMEHATH
JIeJIEHUE MHOTO4JIEHa HA MHOTOYIEH C OCTaT-
KoM, Teopemy besy u reopemy Buera s pe-
HIEHUS 3a/1a4.

OnepupoBaTtb NOHATHAMM: CHCTEMA JIMHEH-
HBIX YPABHEHUM, MaTPHIA, ONPEIEIUTEND MaT-
PULIBL

Hcnoab30BaTh CBOWCTBA OmpenenuTens 2x2
JUIsL BBIYMCIICHHUSI €r0 3HA4YCHUS, NMPUMEHATH
ONPENETUTENH JUIsl PELIEHUSI CUCTEMBI JIMHEH-
HBIX YPaBHEHUM.

MoaeanpoBaTh peanbHble CUTyalllu C TIOMO-
LIbI0 CUCTEMBI JIMHEHMHBIX YPaBHEHUH, HCCJIe-
A0BATh IOCTPOEHHBIE MOJEIH C IIOMOLIBIO
MaTpHull ¥ ONIPEAEIUTENICH, HHTePIPETHPO-
BaTh [TOJIYYEHHBIN pe3yapTaT

DyHKIUU U Tpa-
¢buku. CreneHHas

OyHK1US, cr10coObl 3a1aHus QYHKIHH.
B3aumno o6pathble ¢pyHkimu. Kommo-

OnepupoBaTh NOHATUAMU: QYHKIIUS, CTIOCO-
OBl 3a1anus QYHKIIMN; B3aUMHO 0OpaTHBIE




GYHKIUS C HEeTBIM

sunus pyakuuid. I'paduk GyHKINN.

GbyHKIMU, KOMIO3ulKs GyHKUIUN, Tpaduk

IIOKa3aTeneM DneMeHTapHbIe Ipeo0pa3oBaHus rpa- | GyHKIMH, 001aCTh ONpEAeTICHHISI 1 MHOXKECTBO
(12 9) ¢uKoB QyHKIUH. 3HaYeHUH QYHKIMH, HYyTU QYHKIIH, IPOMeE-
OO6nacTp onpeseneHuss U MHOXKECTBO | )KyTKH 3HAKOIIOCTOSIHCTBA; JIMHEWHas, KBaJpa-
3HayeHud pyHkuuu. Hynu pyHkuuu. | TM4Has, ApoOHO-IMHEHAsA U cTeneHHas (QyHK-
[IpomeKyTKHM 3HaKONOCTOSHCTBA. YET- | LuM.
Hble ¥ Heu€THbIe pyHKUuU. [lepuoan- | BeINOMHATH 37I€MEHTapHbBIE NpPeoOpa3oBaHUS
gyeckue (GyHKIun. [[poMexyTku MOHO- | rpadKoB GyHKIHH.
TOHHOCTU (PYHKUIHU. MaKCUMYMBI U 3HATBh U yMeTh JOKA3bIBATh YETHOCTD WIN
MUHUMYMBI QyHKIMU. Hanbomnpiiee 1 | HEUETHOCTD (PYHKIMU, TEPUOAUYHOCTD (PYHK-
HauMEHblIIee 3HaYeHne (QYHKINU Ha MU, HAXOAUTH IIPOMEKYTKH MOHOTOHHOCTH
MIPOMEXKYTKE. (GyHKIMU, MAKCUMYMbI U MUHUMYMBbI (QyHK-
JluHeiiHast, KBaJgpaTU4Has M JpoOHO-| MU, HauOOJbIIee U HAUMEHbIIIee 3HAUCHUE
nuHenHas QyHKOUH. OJeMeHTapHoe| PYHKIMU Ha IPOMEKYTKE.
UCClIeZIOBaHUE U TOCTpoeHue Trpadu-| @opmMyJIMpoBaTh U HIJIKCTPHPOBATH IPa-
KOB 3THX (QyHKLUH. (puyecku cBoOICTBA JIMHENHON, KBAJPATUYHOM,
Crenenp ¢ 1enbIM IMOKa3aTeneM. bu- | IpoOHO-TMHEHHON U cTeneHHOHN (PyHKIMIA.
HoM HeroTOHA. Bripa:kath popmMyIaMHu 3aBUCUMOCTH MEXKIY
CreneHHast (yHKIMS C HATypalbHBIM | BEIMUYUHAMHU.
U 1enbIM nokaszareneM. E€ cBoiicTBa u | 3HAThL onpeiesieHHe H CBOMCTBA CTEIIEHU C
rpadpux LEJIBIM [TOKa3aTeeM; MOAXOAIYy 0 GpopMy 3a-
IIACH JEHCTBUTEIIBHBIX YNCEI IS PEIICHUS
IIPAKTUYECKHX 3aJa4 U IPEICTaBICHUs JaHHBIX
Apudpmernueckuii | Apudmerndeckuil KOpeHb HaTypaib- | @opMyaIUpOBaTh, 3alUCHIBATH B CHMBOJIH-

KOpeHb N-0H cTe-
nenn. Mppanmo-
HaJIbHBIC YpaBHE-
HUs

HOU CTENEHU U €ro CBOMCTBA.
[IpeoOpazoBaHusi YUCIOBBIX BBIpaKe-
HUM, COIEpKAIIUX CTETIEHU U KOPHHU.
Wppaunonansupie  ypaBHeHus. Oc-

Yyeckoil (opmMe U HCIOJIB30BATh CBOMCTBA
KOpHsI N-0M cTeneHu Jjs npeoOpa3oBaHUs BbI-
paXeHUHN.

HaxoauTh pemieHUsi UppalMOHAIBHBIX YpaB-

(18 4) HOBHBIE METOJBl PEIICHUs HMPpaLMO- | HEHUI C NOMOILIbI0 PaBHOCHUIIBHBIX IIEPEXO0I0B
HaJbHBIX ypaBHEHUH. PaBHOCWIIbHBIE | WJIM OCYLIECTBIISIA IPOBEPKY KOPHEH.
Nepexobl B pELIeHUH uppainuoHaib- | CTpouTh rpaduk QyHKIMM KOpHS N-0if cTerne-
HBIX YpaBHEHUH. HU Kak oOpaTHOW Juisi (PyHKIMM CTEHEHH C
CpoiicTBa u rpaduk KOpHS N-Oi cTe- | HaTypalbHbIM MOKa3aTeleM
MeHU KaK QYHKIMH 0OpaTHOW CTeNeH!
C HaTypaJIbHBIM I10Ka3aTeIeM

[TokazarenbHas CreneHp ¢ palMOHAJIBHBIM TOKa3are- | POpMyYJHMpPOBATh ONpele/IeHHe CTEIEHH C

¢yukuus. Ilokaza-

JIEM U €€ CBOUCTBA.

palluOHAJIBHBIM ITOKA3aTCIICM.

TenbHbIe  ypaBHe- | [loka3atenbHas QyHkuus, e€ cBoiicTBa | BeimonHsATh mpeoOpa3oBaHUs YHUCIOBBIX BbI-
HUs u rpaduk. Hcnonp3zoBaHue rpaduka | paxkeHui, coaepxKalmx CTENeHH ¢ paroHalb-
(10 9) (GyHKUIMU 1715 pelieHUs] ypaBHEHUI. HBIM IIOKa3aTeJIEM.
[lokazarensHble ypaBHeHHsA. OcHOB- | Mcnoab3oBaTh HM(pPOBbIE pecypebl i I0-
HbI€ METO/IbI PELICHHs OKAa3aTEeNbHBIX | CTPOSHUS rpaduKka MoKa3aTelbHON QYHKINH U
ypaBHEHUU U3y4eHUs €€ CBOMCTB.
HaxoauTthb pemienust mokasaTelbHbIX ypaBHe-
HUU
Jlorapudmmaeckas | Jlorapudm uncna. Cpoiicta nmorapud- | JlaBaTh onpeaesnenue jgoraprudma 9ucia; Jie-
¢yskuus. Jlora- Ma. /lecsTudHble U HaTypajibHbIE JOTa- | CITUYHOTO U HaTypajbHOro sorapupma. Ue-
pudmMuyeckue pudmsl. [Ipeobpa3oBaHue BbIpaXXeHH, | MOJb30BaTh CBOMCTBA JorapudmoB s mpe-
ypaBHEHUs CoJIep KaIHX JIOTapu(MBI. o0pa3oBaHus Jorapu(pMUIECKUX BBIPAKECHUH.
(18 9) Jlorapudmuueckas pyHnkuus, e€ coif- | CTpouTth rpaduk jsorapudpmMudeckoit pyHkuuu

cTBa U rpaduk. Mcnonap3oBanue rpa-
¢uka QyHKINU A peleHus ypaBHe-
HUH.

Jlorapudmuueckue ypaBaenus. Oc-
HOBHBIE METO/Ibl PELICHHUS JIoTapH -

Kak 00paTHOM K Mmoka3aTeIbHON M UCTIO0Ib30-
BaTh CBOICTBa Jorapu@muueckoi GyHKIUN
JUIS PEILIEHUs 3a1a4.

Haxoautp penienus norapuMUUECKUX ypaB-
HEHUI C NOMOIIBI0 PAaBHOCWIBHBIX NEPEXOA0B




MUYECKUX ypaBHEHUN. PaBHOCHIIBbHBIE
Mepexopl B pEIIeHUH Jorapupmuye-
CKMX YPaBHEHUH.

WJIN OCYILECTBIISAS IPOBEPKY KOPHEH

Tpuronomerpuye- | CuHyC, KOCUHYC, TAHT€HC U KOTaH- JlaBaTh onpeneseHus CUHyca, KOCUHYycCa, TaH-
CKHE€ BBIPQ)XCHHS M| T€HC YUCIIOBOTO apryMeHTa. ApKCH- TeHCA U KOTaHI'€HCa YUCIIOBOIO apryMeHTa; a
YpaBHEHHUS HYC, apKKOCUHYC U apKTaHI'€HC YuC- TaK)Xe apKCUHYCa, apKKOCHHYCa U apKTaHI'€HCa
(22 ) JIOBOT'O apryMEHTa. yucna.
TpuronomeTrpuyeckas OKpyKHOCTb, IIpuMeHSITH OCHOBHBIE TPUTOHOMETPUUYECKUE
OIIPEACICHUE TPUTOHOMETPUUECKUX dbopMynbl [Uid NMpeoOpa3oBaHUs TPUTOHOMET-
(yHKIUH YUCIOBOrO apryMeHTa. PUYECKHUX BbIPaXKEHUII.
OCHOBHBIE TPUTOHOMETPUYECKUE IIpumensite (HOpMyJBl TPUTOHOMETPUHU  JUIS
dhopmyel. [IpeobpazoBanue Tpuro- pelieHus: OCHOBHBIX THIIOB TPUTOHOMETpPHUYE-
HOMETPHUYECKUX BbIpakeHUN. Perre- CKHMX ypaBHEHUH
HUE TPUTOHOMETPUYECKUX YpaBHEHUN
ITocnenoBarensbHo- | IlocnenoBarenbHOCTH, crIOCOOb! 3a/1a- | OnepupoBaTh MOHATHUSIMH: I10CIIEI0BATEIb-

CTH U TIPOTPECCHH
(10 9)

HUS TIOCcIIeqoBaTeIbHOCTE. MeTon
MaTEMaTUYECKON MHIYKIMU. MOHO-
TOHHBIE U OIPAHUYEHHBIE MTOCIEA0BA-
TenbHOCTH. McTopus ananuza 6ecko-
HEYHO MAaJIbIX.

ApudmeTnueckass U reoMeTpudeckas
MPOTrPECCUM.

Bbeckoneuno yoObIBaromas reoMeTpu-
yeckass mnporpeccus. Cymma Oecko-
HEYHO YOBIBAIOIICH TI'€OMETPHUYECKOM
nporpeccuu. JIMHEWHbIM U 3KCIIOHEH-
LHAIBHBIN pocT. Yuco e.

dopMyna CI0XKHBIX MpOLEHTOB. Mc-
II0JIb30BAHUE TPOrPECCUU ISl pelle-
HHUSl pEaJbHBIX 3aJay MPHUKIAIHOTO
Xapakrepa

HOCTb, CHOCOOBI 3aJjaHHsl IOCJIEN0BATEIbHO-
CTEH; MOHOTOHHBIE U OTPaHUUYEHHBIE MOCIIE0-
BATEJILHOCTH; UCCJIeI0BATh II0CIIEI0BATEIbHO-
CTH Ha MOHOTOHHOCTb Y OTPAaHUYEHHOCTb.
[TonyuaTs mpencraBieHrne 00 OCHOBHBIX HUIIEAX
aHann3a OECKOHEYHO MaJIbIX.

JaBaTtp omnpeaejenue apudMeTUyECKON U
re€OMETPUUYECKOMN IPOTPECCHH.

Joka3pIBaTh CBOICTBa apuU(pMETHUYECKOH HU
rE€OMETPUUYECKON IMPOrpPECCUU, HAXOOUTh CyM-
My 4YIEHOB IPOrPECCUH, a TAKKE CyMMy uJle-
HOB 0ECKOHEYHO yObIBaIOIEH reOMEeTPHUUECKOM
IIPOrPECCU.

Hcnonb3oBaTh nporpeccuu Ajsl pelieHHs 3a-
Jla4 MPUKIaTHOTO XapakTep.

IIpuMeHsiTe (GOpPMYIy CIIOXKHBIX IPOLIEHTOB
JUIsL pellIeHus] 3a]1a4 U3 pealIbHOM MPaKTUKU

HenpepriBHble HenpepoiBHble QyHKIMH U UX CBOH- | OnepupoBaTh MOHATHAMU: QYHKIMS Hempe-
¢bynkuuu. Ilpous- | ctBa. Touka paspeiBa. ACHMITOTHI | phIBHAs HAa OTpe3Ke, TOUKA pa3pbiBa (PYHKIIUH,
BOJHAA rpa¢ukoB ¢yHkuuid. CBoiicTBa PyHK- | acumnToTa rpaduka GyHKIHH.
(20 4) Ui HenpepbIBHBIX Ha oTpe3ke. Meton | [IpuMeHATh CBOWCTBa HENPEPHIBHBIX (DYHK-
MHTEPBAJIOB Ul pEIIEHHs Hepa- | UM 17 pelieHus 3a4ad.
BeHCTB. [IpuMeHeHne CBOMCTB Henpe- | OnepupoBaTh NOHATHUSIMU. TI€pBasi U BTOpas
PBIBHBIX (YHKIMH A pelleHus 3a- | IpOM3BOJAHbIE (DYHKIMM;, MOHUMATh (uU3NUe-
Jlay. CKHMM U T€OMETPUYECKHIM CMBICI ITPOU3BOJHOM;
[lepBas u BTOpas Npou3BOAHbIE 3alHChIBaTh YpPaBHEHHUE KacaTEeIbHOM.
¢bynkuuu. OnpeaeneHue, reoMeTpu- BbluncasTe MpoU3BOJIHBIE CYMMBI, IPOU3BE-
YeCKH U PU3NUECKUI CMBICI IPOU3- | JIEHUs], YACTHOTO U CIOKHON (YHKIIHU.
BOJHOM. YpaBHEHHE KacaTEIbHOM K H3yuarh npou3BOAHbBIE 3JE€MEHTAPHBIX (PYHK-
rpaduxy QyHKIHH. L.
[IpousBoaubie anemMeHTapHbIX PyHK- | Mcnmoab3oBaTh reoMerpuyeckuid U usmde-
uui. [Ipon3BoaHas CyMMBl, IPOU3BE- | CKUI CMBICI IPOU3BOIHOM JJIs pELIEHMS 3a/1a4
JI€HUS], YaCTHOTO U KOMIIO3HUIINH
byHKIHH
[ToBTOpEHME, OcHoBHble TOHATHS Kypca anredpsl U | [IpuMeHATH OCHOBHBIE MOHATUS Kypca anred-
o0o0menue,  cu- | Hayasm MareMaTuueckoro aHanusa 10 | ppl M Hayanm MaTeMaTH4YecKOro aHaiu3a JJis

CTeMaTH3aIus 3Ha-
HUi (2 9)

Kjacca, 000OIIeHHe W CHCTEeMaTH3a-
U 3HAHUU

penieHus 3a1ad U3 PeAIbHOM KU3HU U APYTUX
LIKOJIbHBIX IIPEIMETOB




11 kaacc (140 yacoB)

Ha3Banue pazagena

OcHoBHOE€ CoacpsKaHue pasaejia

OcHoBHbIE BHABI JeSITEJIbHOCTH oﬁyqam-

(kosMuecTBO  4Ya- | (TeMBbl) mUXcs
COB)
Uccnenosanue [Ipumenenne nmpousBoHOM K uccie- | CTpouTh rpaduk KOMMIO3UIMK (QYHKIHA C T0-

¢yHKIMH C TIOMO-
1IBI0 IPOU3BOTHOM
(24 )

JOBaHUIO (YyHKIMI Ha MOHOTOH-
HOCTb M 3KCTpeMyMbl. HaxoxneHnne
HauOOJIBIIET0 ¥ HAaMMEHBIIEro 3Ha-
YeHHs] HENpepbIBHOM (QYHKIMK Ha
OTpE3KE.

[IpuMeHeHne  TPOU3BOAHOM  IA
HaxOXXJICHUsS HAWIYYIIEero pPELICHUS
B INPUKIAJHBIX 3a/Jadax, s Ompe-
JEJICHUSL CKOPOCTU U YCKOpPEHHUs
mpolecca, 3alaHHOro (hopMyJIon Win
rpauKoMm.

Komnosunus ¢ynkuuii. ['eomerpu-
yeckre oOpa3bl ypaBHEHUH M Hepa-
BEHCTB Ha KOOPAUHATHOM INIOCKOCTH

MOIIBIO  3JEMEHTapHOTO
CBOMCTB KOMITO3HUIIHH.
CrpouThb reomMeTpruecKue 00pasbl ypaBHEHUH U
HEPaBEHCTB Ha KOOPIMHATHOM TUIOCKOCTH.
Hcnosb30BaTh NMPOU3BOAHYIO JAJsl MCCIIENOBA-
HUS QYHKIIMA HA MOHOTOHHOCTH M DKCTPEMYMBI;
HAXOAHUTh HauOoJblllee M HaMMEHbIIEe 3Haue-
HUS (QYHKIIUM HENPEPHIBHOW Ha OTPE3KE;
Crpoutp rpaduku (QyHKUMH Ha OCHOBAHUHU
MPOBEIEHHOTO UCCIICTOBAHMS.

Hcnoab30BaTh MPOM3BOAHYIO JJIS1 HAXOMXKICHUS
HAWIY4IIeT0 PENICHUS B NPUKIAIHBIX, B TOM
YHCIIe COLMAIbHO-2KOHOMUYECKHX, 3a/1a4ax, A
OTIpeNIeJICHUs] CKOPOCTH M YCKOPEHHs IpoIiecca,
3aJJaHHOTO (POPMYJION MK rpadUKOM.
[MoayyaTrs mnpeAcTaB/ieHHe O TPUMCHEHUU
IPOM3BOJIHON B Pa3JIMUHBIX OTPACIIAX 3HAHUMN

HCCJICJ0BaHUA n

[lepBooOpasznast  u

MHTerpa
(12 9)

[TepBooOpasHasi, OCHOBHOE CBOMCTBO
nepBooOpa3ubix.  IlepBooOpasHbie
aneMeHTapHblX (QyHKuui. [IpaBuna
HaXO0XXJICHHS IEPBOOOPA3HBIX.
Wurerpan. I'eomeTpruecKuil CMBICI
uHTerpana. Beluncienue omnpene-
NEHHOTO WHTErpasa 1o Qopmye
Herotona-JleitOnuna.

[IpumeneHue uHTerpaia Ay HaXoxX-
JIeHHs TUTOIIAIed TIIOCKUX (puryp u
00BEMOB r€OMETPUUECKHX Tell.
[Tpumeps! pemenuit uddepeHim-
AJbHBIX YPaBHEHUM.

OnepupoBaTh NOHATHAMM: IEPBOOOPaA3Has U
omnpeneneHHbpid uHTerpan. Haxoaurs nepBoo0-
pa3HbIe AIIEMEHTAPHBIX PYHKIHHI U BEIUUCIIATD
uHTerpain o gopmyne Hetorona — JleitOnuna.
Haxoguth minomany miockux Guryp u o0bEMbI
T€Jl C IOMOUIBIO OIIPEAEIEHHOIO HHTErpaa.
3HAKOMMTBCSA C MAaTEMATUYECKUM MOJIEIUPOBa-
HUEM Ha npumepe nuddepeHIuanbHbIX ypaBHe-
HUM.

IHonyyarb mpeiacraBiieHHE O 3HAYECHUM BBEE-
HUS TMOHATHS MHTErpaja B pa3BUTHHA MaTeMaTH-
KU

I'pacduxu Tpurono-
METpUYECKUX (PyHK-
nui. Tpuronomerpu-
YECKHE HEPABEHCTBA
(16 4)

Tpuronomerpuueckne (QpyHKIUH, HX
CBOIicTBa U rpaduku.

OT0op KOpHEH TpPUTOHOMETpUYE-
CKHMX YPaBHEHMI C MMOMOILBIO TPUTO-
HOMETPHUUYECKON OKPYKHOCTH.
Pemienne TpUroHOMETpUUECKHX He-
pPaBEHCTB

Hcnoab3oBaTh HUPPOBBIE pecypehl IS NO-
CTpoeHUs TpauKOB TPUTOHOMETPUUECKUX
(GYHKIMH U U3YyUEHHUS UX CBOMCTB.

Pemiate TpuUroHOMETpUYECKHE YpaBHEHUS U
OCYIIECTBIISATE OTOOP KOpPHEH ¢ MOMOIIBIO TPH-
TOHOMETPUYECKON OKPYKHOCTH.

I[IpumeHsiTh (QOPMYIBI TPUTOHOMETPHUH IS
pElIEHHs] OCHOBHBIX THUIIOB TPUTOHOMETpPHYE-
CKUX HEPABEHCTB.

Hcnoab3oBarsh HU(ppPoOBbIE pecypebl IS 1O-
CTPOEHUS M HCCIeIoBaHus TpaduKoB HyHKIUH

HppaunoHnaneHsle,
[OKa3aTeIbHbIE U JIO-
rapupmMuyecKue Hepa-
BEHCTB (24 u)

OcCHOBHBIE METOJBI PELICHUS IOKa-
3aTeNbHBIX U JIOTapu(MUYECKUX He-
PaBEHCTB.

OcHOBHBIE METOJBI PELICHUS Hppa-
LIUOHAJIbHBIX HEPABEHCTB.
I'paduueckue MeTOaBl pelIeHUs up-
palMOHAJIBHBIX, IIOKA3aTEIbHBIX H
Jgorapu(pMHUYECKUX YpaBHEHHUH U He-

IIpuMeHsATH CBOWCTBA MOKAa3aTEIbHOW W Jiora-
pugmuyeckor (QYyHKIMI K pemeHuro ToKa3a-
TEJbHBIX U JOTapu(hMUUECKIX HEPABEHCTB.
O060cHOBATBH PAaBHOCUIILHOCTH MEPEXO/I0B.
Pemartp upparmoHaibHbIe HEPAaBEHCTBA.
Hcnoab3oBaTh rpaguueckrue METOIbI U CBOM-
CTBa BXOJSIINX B YPAaBHCHHE WU HEPABEHCTBO
GyHKIMM U1 pelieHus 3a1a4u




PaBCHCTB

KommniekcHrie uncia

(10 )

KomruiekcHbie 4wncia. AnreOpande-
CKasi U TpUTOHOMETpuYecKas (popMbl
3anyucy KOMIUIEKCHOTO YHCIIa.
Apudmernueckue onepanuu ¢ KOM-
IJIEKCHBIMU YU CJIAMHU.

N300pakeHne KOMIUICKCHBIX YHCEI
Ha KOOPJMHATHOM IIJIOCKOCTH.
®opmyna Myaspa. KopHu n-oit cre-
[IEHU U3 KOMIUIEKCHOTO YHCJIa.
[IpuMeHeHHE KOMIUIEKCHBIX YHCEl
JUIs pemeHust (U3HYEeCKUX U Ieo-
METPHUYECKHX 3a7a4

OnepupoBaTh NOHATHAMU: KOMIUIEKCHOE YHC-
JIO ¥ MHOKECTBO KOMIIJIEKCHBIX YHCEII.
IIpencraBiasATh KOMIUIEKCHBIE YKCia B anredpa-
WYECKO U TpUroHomeTpudeckout popme. Bbi-
NOJHATH apu(METHYECKHIE OTIEPAINY C HUMHU.
M300paxkarh KOMIUIEKCHBIE YHMCJIA HA KOOpPIU-
HATHOU IUIOCKOCTH.

IIpumensTe Gopmyny MyaBpa 1 noiaydarb
IIPEACTABJICHUE O KOPHAX N-0i CTENIEHU U3 KOM-
IUIEKCHOTO YMCJIa. 3HAKOMHUTBCS C IPUMEpaMu
IIPUMEHEHNSI KOMIUIEKCHBIX YHMCEJI JUIsl PeIEHNUs
reOMETPUUECKUX U (PU3UUECKUX 3a]1au

Harypanbnsle u ne-
JIBIE YuCIa
(10 9)

Harypasibable u niensie yucna.
[IpuMeHeHrEe IPU3HAKOB NEIUMOCTH
nensix yucen, HOJ u HOK, ocrat-
KOB II0 MOAYJIIO, anropurma EBkiu-
Jla JUIsl PEeLIeHMs 3a/1a4 B LIEJIbIX YHC-
nax

OnepupoBarh NOHATHSIMH: HATYpaJIbHOE U IIe-
JI0€ YHCJI0, MHOYKECTBO HATYPAJIBHBIX YHUCEI.
Hcnonb3oBaTh NPU3HAKH JIETMMOCTH LIEIIBIX
guces; ocratku o moaynto; HOJZl m HOK naty-
paJIbHBIX YHCell; anroput™ EBkinaa i pene-
HUA 3a7ad4.

3anucbIBaTh HATYpaJbHBIE YKCIA B PA3INYHBIX
MIO3ULMOHHBIX CUCTEMAX CUMCICHUS

CucrteMsl panuo-
HaJIbHBIX, UPPALIO-
HaJIbHBIX [TOKa3a-
TEJbHBIX U JIOTa-
pubMUYECKUX ypaB-
HEHUI

(12 9)

CucremMa 1 COBOKYITHOCTh YpaBHEHUH.

PaBHOCWIBHBIE CUCTEMBI U CUCTEMBI-
CJIEJICTBUSI.

OCHOBHBIE METO/IbI PELLIEHUS CUCTEM
Y COBOKYITHOCTEM pallMOHAJIBHBIX,
VpPpalMOHAJIBHBIX, [I0KA3aTEIbHBIX U
Jgorapu(pMUUECKUX YpaBHEHHII.
[IpuMeHeHrEe ypaBHEHUH, CUCTEM H
HEpPABEHCTB K PEIICHUIO MaTeMaTH-
YECKUX 3aJad U 3aJa4 U3 pa3iIndHbIX
o0jacTeil HayKu U pealibHOM JKU3HU,
UHTEpPIpETAlMsl TOJYUYEHHBIX pe-
3yJbTATOB

OnepupoBaTb NOHATHAMM: CUCTEMA U COBO-
KYITHOCTb YPaBHEHUH U HEPABEHCTB; PEILICHUE
CUCTEMBI WIA COBOKYITHOCTH; PAaBHOCHJIBHBIE
CUCTEMBI U CUCTEMBI-CIICACTBUS.

HaxoauTe pemenus cucTeM U COBOKYITHOCTEMN
LIEJIbIX PALMOHAIIBHBIX, UPPALMOHAIIBHBIX, [T0KA-
3aTeJIbHBIX U JOTapU(PMHUUECKUX YPaBHEHUH U
HEPaBEHCTB.

IIpuMeHsATH CUCTEMBI YPABHEHUN K PELIEHUIO
TEKCTOBBIX 33124 U3 pa3IM4YHbIX oO1acTeil 3Ha-
HUI U peIbHOM KU3HHU; HHTEPIPETHPOBATH
[IOJIyYEHHBIE PELICHUS.

Hcnoab3oBath udpoBbIE pecypchl

3aa4yu ¢ mapamer-
paMu

PanyonanbeHbIe, MppalMOHAJIBHBIE,
NIOKa3aTesbHbIe, JJorapupmMuyecKue

Bb16npaTh crioco0 pemieHus paluoHalIbHbIX,
UppalMOHATIBHBIX, TIOKA3aTeNbHbIX, JJorapupMu-

(16 4) Y TPUTOHOMETPHUUYECKUE YPABHEHHUsI, | UECKUX U TPUTOHOMETPUYECKUX YPAaBHEHUN U
HEPABEHCTBA U CUCTEMBI C I1ApaMET- | HEPABEHCTB, COAEPKAIUX MOAYJIM U TapaMeTpPhbl
pamu. I[IpumensiTe Tpaduveckue H aHAIUTHYECKUE
[TocTpoenue n ucciieoBaHUEe MaTe- | METOABI JUIS PELICHHUs YPaBHEHUH U HEPaBEHCTB
MaTHYECKHX MOJIEJIEH peasibHbIX CU- | C MapaMeTpamH, a TaKKe HCcieloBaHuE (QyHK-
Tyalui C IOMOILIBIO YPaBHEHUM, CU- | IIUM METOJJaMH MAaTEMAaTHYECKOr0 aHAJIN3a.

CTEM YpaBHEHMU U HEPABEHCTB ¢ a- | CTPOMTHL M MCCIEA0BATh MAaTEMAaTHYECKHE MO-
pameTpamu JIeNIU peajbHBIX CUTYyallUi C MOMOIIBIO ypaBHE-
HUI, HEPAaBEHCTB M CUCTEM C IMapaMeTpaMu
[ToBTopenue, 00600- | OCHOBHBIE MOHATUS U METOABI Kyp- | MoaeJMpoBaTh peajbHble CUTYallluu Ha s3bIKEe
IIEHHE, CHUCTEMaTH- | ca, 00OOIIEHHEe W CHCTEeMaTH3alus | anreOpbl, COCTABJIATH BHIPAKEHUS, YpaBHEHUS,

3arus 3HaHuH (16 1)

3HAaHUH

HEPABEHCTBA U UX CUCTEMBI 110 YCIIOBHIO 3a/1a4H,
HCCJIE0BATH IIOCTPOCHHBIE MOJIENH C UCIIONb-
30BaHMEM armnapara ajreopsbl.

IIpumensiTe QyHKIUU Ui MOJCIUPOBAHUS U
MCCJIEIOBAHMsI PEAJIbHBIX ITPOLIECCOB.

Pemares npuxiaaHele 3a1a4i, B TOM YUCIE CO-
I1AJIbHO-?)KOHOMHUYECKOT0 ¥ (PU3MUYECKOro Xa-
pakTepa, CpeICTBAMU aJIreOpbl U MaTeMaTHye-




‘ CKOI'0 aHaJIM3a

IMoypounoe nmianupoBanue AJIFEBPA u nHayajia matemaTudeckoro anaau3sa, 10 kiacc

No Jlama Tema ypoka
n/n | Ilnan ‘ Daxkm
MHo:kecTBO AelicTBUTEJbHBIX YHcesd. MHorouwieHnbl. PanuonajibHble ypaBHeHUs1 M HepaBeHcTBa. Cu-
CTEeMbl JIMHCHHBIX YPaBHEeHUI - 28 yacos
1 MHO0K€eCTBO, ONIEpaLlMU HaJl MHO>)KECTBAMHU U X CBOMCTBA
2 Jwnarpammsl Diinepa - Benna
3 [TpyMeHeHNEe TEOPETUKO-MHOKECTBEHHOT0 amniapaTa JUlsl pelieHus 3a1a4
4 PanyioHasibHbIE YynCa
5 OOBIKHOBEHHBIE U IECSITHYHbBIE APOOH
6 [IpouieHTHI
7 beckoneuHple mepuouIecKue n1poou
8 [TpumeHenue apoOei ¥ MPOLEHTOB Il PEUICHUs] TPUKJIIAIHBIX 3a/1a4
9 JleicTBUTEIBbHBIC YKCIIa
10 PanmoHanpHble U UppaliOHaIbHbIC YHCTIA
11 Apudmernueckre onepanum ¢ AeHCTBUTEIbHBIMU YUCIAMHU
12 Mojynib IEMCTBUTEILHOTO YUCIIA U €r0 CBOMCTBA
13 [TpuGnmkEHHBIC BEIYUCICHHS, IPABUJIA OKPYTIICHHUS
14 [TpukuKa 1 OlICHKA pe3yJIbTaTa BHIYMCICHUN
15 Konumponvnaa paboma Nel no meme «PayuonanvHvie ypagnenus u Hepa-
séencmea. Cucmembvl TUHEUHBIX YPAGHEHUTL
16 OCHOBHBIE METO/IbI PEIICHUS LIEJIbIX YPaBHEHUN
17 OCHOBHBIE METO/IBI pEIICHUS IPOOHO-pAIIMOHAILHBIX YPaBHEHHH
18 OCHOBHBIE METO/IbI PEIICHUS LIEJIbIX U IPOOHO-pAIIMOHAJIHBIX HEPABEHCTB
19 MHOrowieHsl OT OJJHOM NEPEMEHHOM. [[eTleHrne MHOTO4YIeHa HA MHOTOWIEH C
OCTAaTKOM
20 Teopema besy
21 MHorowieHsl ¢ nensMu kodddurmentamu. Teopema Buera
22 PelieHne cucTeM JIMHEWHBIX YPaBHEHUN
23 Marpuia CHCTEMBbI JTMHEHHBIX YpaBHEHHI
24 Onpenenutens MaTpullbl 2X2, €ro reOMEeTPUYECKUN CMBICT M CBOMCTBA
25 Bblunciienue 3HaueHMst ONpeeanTes
26 IIpuMeHeHne onpenenuTens A peIIeHUs] CUCTEMBbI JINHEWHBIX YPAaBHEHHUU
27 Pemenne npuknaaHbpIxX 3a/1a4 ¢ IOMOUIbIO CUCTEMBI JINHEHHBIX YPaBHEHUN
28 Konmponvnaa pavoma Ne2 no meme «Muoscecmeo oeiicmeumenbHulx Y-
cen. Muozounenviy
®yukuun u rpapuxu. Crenennasi pyHKuus ¢ mesabIM nokasaresem - 12 yacos
1 Crioco6sb1 3aanus GpyHkiun. Bzanmuo obparueie pynkmm. Kommosurms
GyHKIMA.
2 I'paduk PyHkuuu. JnemeHTapHble Npeobpa3oBanus rpadukoB GpyHKIUN
3 OO6mnacTp onpeieNeHuss 1 MHOXKECTBO 3HaUYeHUH (PyHKINH
4 Hymu pynkimn. I[Tpomexy Tk 3HaKOOCTOSIHCTBA
&) UYérneie 1 Heu€THBIC (yHKIMU. [leprognueckue GyHKIMH
6 [TpomexyTKM MOHOTOHHOCTH (pyHKIIMH. MakCUMyMbl 1 MUHUMYMBI ()YHKIIMH
7 Haubobiiee u HaMeHblee 3HaueHne QyHKIMU Ha IPOMEKYTKE
8 JluneiiHas U KBaJgpaTHIHAs QYHKIUU. DIEMEHTAPHOE UCCIIEIOBaHUE U Tpa-
buku QyHKIHHA
9 JpoOHo-nmuueitHast QyHKIHH. DIeMeHTapHOe HCCIeI0BaHue U rpaduK ITHX
byHKIMHA




10

CrenieHs ¢ 1eJabIM nokaszateneM. bunom HrroToHa

11 Crenennas GyHKIHS C HATYPaJIbHBIM U LIETBIM MOKa3atenaeM. EE€ cBoiicTBa 1
rpadux

12 Konmponvnas paboma Ne3 no meme « Dynkyuu u cpaguxuy

Apupmernyecknii KopeHb N-oil creneHu. UppannonaabHbie ypaBHeHus - 18 yacon

1 ApunbmMeTHuecKnii KOpeHb HATYPaJbHOM CTENEHH U €ro CBOICTBA

2 [TpeoOpa3oBaHus YHCIOBBIX BBIPAKEHUM, COJIEPKAIINX CTEIEHH

3 BriHeceHne MHOKUTENS U3-T10/1 3HaKa KOPHS

4 BHecenue MHOXKUTEIIS O] 3HAK KOPHS

5 Cokpaienue 1po0ei, coepKamfx pajauKaibl

6 [TpeoOpa3oBaHre UppaIMOHATBHBIX BBIPAXKEHUN

7 [ToBTOpenue no reme «Apudmernyeckuil KOpeHb N-HOM CTENEHN

8 Konumponvnas paboma Nod no meme «Apugpmemuueckuit Kopenv n-oi
cmenenuy

9 HppannoHaibHble YpaBHEHUS

10 O06s1acTh TONYCTUMBIX 3HAYEHUI UPPALIMOHAIILHOTO YPaBHEHUS

11 OCHOBHbBIE METO/Ibl PEIICHUSI UPPALIMOHATIbHBIX YPAaBHEHHM

12 PaBHOCHIIbHBIE NTEPEXO0/Ibl B PEHICHUU HPPAIMOHAIBHBIX YPABHEHUH

13 AJNTOPUTM pellIeHuUs] UpPAIIMOHATIbHBIX YPaBHEHHH

14 Pemenne nppanyioHaIbHbIX YPaBHEHUN

15 Pemenne nppalmoHaIbHbIX YpPaBHEHUN

16 CgoiicTBa u rpaduK KOpHS N-0¥ CTENEHU KaK (yHKIIUA OOpaTHON CTEIIEHU C
HATYpPaJbHBIM [TOKA3aTeIeM

17 [ToBTOpenue no reme «VppanmonaabHble ypaBHEHUS

18 Konmponvnaa pavoma NeS no meme «Hppayuonansuie ypaguenusy

IToka3arenbHas pynkuus. [lokazareabHbie ypaBHeHus - 10 yacos

1 CreneHp ¢ pallMOHAIBHBIM [TOKa3aTeIeM U €€ CBOMCTBA

2 IToka3zarenbHas GyHKIM, €€ CBOICTBA U rpaduK

3 Vcnonb3oBanue rpaduka GYHKIUU AJIs PeIISHUs] YpaBHEHUI

4 [Toka3zatenpHBIE YPAaBHEHUS

&) OCHOBHBIE METO/Ibl PEILICHUS IOKA3aTEJIbHBIX YPaBHEHUN

6 [TpuBenenne o0enx yacTeil ypaBHEHUs K OJTHOMY OCHOBAHHIO

7 Brinecenne 00111ero MHOKHUTES 32 CKOOKY

8 MeTo]1 3aMeHbI IEPEMEHHON B TOKA3aTEIbHBIX YPABHEHUSIX

9 MeTo/1 HOYIEHHOIO AEJICHUS

10 Koumponvnas paboma No6 no meme «lloxazamenvnan pynkuusn. Iloka-
3amenbHble yPAGHEHUA)

Jlorapudpmmnueckas pyukuus. Jlorapugpmudeckue ypapuenus - 18 yacos

1 Jlorapudm uncna
. OCHOBHBIEC METOIbI pEIICHUS JIOTapU(MUIECCKUX YPaBHEHHIA.

2 CaoiicTBa norapudma

3 Jlecsatnunbie morapudmer

4 HatypanbHble norapudmsl

5 [TpeoOpa3oBaHue BBIPAKEHUN, COACPIKAIIMX JIOTapru (MBI

6 Jlorapudmuueckas pynkuus, e€ cBoiicTBa u rpaduk

7 Vcnonp3oBanue rpaduka QyHKIMH U1 pEIICHUs] YPaBHEHUI

8 ODYHKIMOHATBHO-TpahUUECKUl METO/ PEIICHUs YpaBHEHUN

9 Konumponvnas paboma Nol no meme «/Iocapughmuuecxkan pynxkyusny

10 Jlorapugmuyeckue ypaBHEHHs

11 PaBHOCHIIbHBIE TTEPEXO bl B PEHICHUH JOTapU(PMUUECKUX YpaBHEHUI

12 Pemenue ypaBHeHMi 110 OnpeieIeHHIo Jiorapupma

13 MeTo1 MoTeHITUPOBaAHUS




MeTop BBEJIEHUSI HOBOU MTEPEMEHHOMN

15 MeTon iorapudmMupoBaHus

16 ITepexoa K HOBOMY OCHOBaHHIO

17 Pemenune norapudmMuyuecknx ypaBHEHUN

18 Koumponvnas pavoma No8 no meme «/locapughpmuueckue ypasnenusn»

Tpuronomerpuyeckue BbIpaKeHHs U YPABHEHHUd - 22 yaca

1 CuHyC, KOCHHYC YUCJIOBOTO apryMeHTa

2 TaHreHc ¥ KOTAaHT€HC YUCIOBOTO apryMEeHTa

3 APKCHHYC, apKKOCHHYC U apKTaHI'€HC YHCJIOBOT'O apryMeHTa

4 TpuronomeTpuyeckas OKpyKHOCTb, OIIPeIeJICHIHE TPUTOHOMETPHUUECKHUX
(YHKIMH YHUCIOBOrO apryMeHTa

5 OCHOBHBIE TPUTOHOMETPUYECKUE TOXKIECTBA

6 DopMyIIbl TBOMHOTO yTia

7 DopMyJITbl TOHMKEHUS CTETICHH

8 DopMyJIbl TOJIOBUHHOTO yTIiia

9 DOopMyJIbl CyMMBI apPTYMEHTOB

10 DopMyIbl CyMMBI QYHKITAN

11 DopMmyJibl IpoU3BeACHUS PyHKINN

12 [Tpeobpa3oBaHre TPUTOHOMETPUUYECKUX BBIPAKEHUH C MOMOIIBI0 (hopMyT

13 Konmponsnasn paboma NeQ no meme « Tpuzonomempuueckue blpaxceHus

14 Pewenne ypaBHeHus COSX = a

15 Penrenue ypaBuenus Sinx = a

16 Pemenue ypaBHenuit tgX = a, Ctgx = a

17 Mertoz 3aMeHbI IEPEMEHHOU

18 YpaBHeHUs1, CBOASANINECS K KBaJPAaTHBIM YPABHEHUSIM

19 MeToz pa3nokeHus: HA MHOXKHUTEIIH

20 OaHOpOIHBIE TPUTOHOMETPUUYECKHE YPABHEHUS

21 PelieHre TpUroHOMETPUYECKUX YPAaBHEHUN

22 Konmponsnas pavoma NelO no meme «Tpuzonomempuueckue Ypasne-
HUA»

IlocaenoBaresibHOCTH U nporpeccun - 10 yacos

1 [TocnegoBaTeabHOCTH, CIOCOOBI 33/1aHUs TOCIEA0BATEIHLHOCTEN

2 MeTto1 MaTEMAaTUYECKON MHIYKIIUU

3 MOHOTOHHBIE U OTPAHUYEHHBIE TIOCIIEJ0BATEIBHOCTH

4 ApudmeTnueckasi U reOMeTpHuecKas Iporpeccun

S beckoHeuHO yObIBaroliasi reoMeTpuiecKasi Iporpeccusl

6 CymMma 6ecKOHEYHO yObIBaIOIel reOMETPHIECKON TPOrPecCUum

7 JIMHEeHBIN 1 SKCHOHEHIUAIBHBIN pocT. Yncio e

8 Dopmyia CI0KHBIX MPOLIEHTOB

9 Hcnonp30BaHue MpOTPECCHH [T PEIICHUS PealbHBIX 3a7a4 MPHUKIIATHOTO
Xapakrepa

10 Konumponvnas paboma Nell no meme «Ilocnedosamensnocmu u npozpec-
cuuy

HenpepsbiBuble pynkuun. Ilpoussognas - 20 yacos

1 HenpepriBable GhyHKIMN 1 UX cBoricTBa. Touka pa3pbiBa

2 Acumnrotsl rpadukoB ¢pyHkuuid. CBoHCTBa (PyHKIIMI HENPEpHIBHBIX HA OT-
pe3ke

3 MeTo1 UHTEPBAJIOB ISl pELIEHHSI HEPABEHCTB

4 [TprmeHeHne CBOICTB HENPEPHIBHBIX (DYHKIUI JIJIsl pelIeHus 3a/1a4

5 ITepBas u BTOpasi Ipou3BOIHbIE PyHKINU

6 Onpeznenenue, reoOMeTpUYECKU U GU3NUECKUN CMbICI POU3BOJHOMN

7 AJTOPUTM HaXOXKJICHHUS TPOU3BOJTHON




8 Dopmynsl quddepeHIpoBaHUS
9 [Tpou3BoHas CTENEHHON QPYHKIMH
10 [Tpou3BoiHbIC AJIEMEHTAPHBIX QYHKIUN
11 Brruucnenne npon3BoIHBIX 3JIEMEHTAPHBIX (DYHKIHI
12 [IpousBosaHas cymMMbl GyHKIMN
13 [TpousBogHas mpon3BeaeHUSADYHKIUT
14 [TpousBoHas 4acTHOro PyHKUMIHA
15 [TpousBogHasi KOMIO3UIMH (DYHKIUN
16 IToHsiTHE M BBIYMCICHHE POM3BOJHOM N-TO MOPSAKA
17 JuddepenumpoBanue ca0xHONH QYHKIUU
18 YpaBHeHUe KacaTelbHOU K rpaduKy QyHKITMH
19 YpaBHeHUe KacaTeslbHON K rpaduKy QyHKINH
20 Konmponsnas paboma Nel2 no meme «Henpepuviensvie ghynxyuu. Ilpous-
600HaA»
IToBTOpEHUE, 00001IeHUE, CHCTEMATHU3AIUS 3HAHUH - 2 Yaca
1 Pemienusi TpUroHOMETPUYECKUX YpaBHEHUN
2 CucremaTu3zanus 3HaHUN

IMoypounoe ninanupoBanue AJICEBPA u Hayajia MaTeMaTH4ecKoro anajamnsa, 11 kiace

Ne Jlama Tema ypoka
n/n | Ilnan ‘ Dakm
HcciaenoBanue GyHKumii ¢ NoMOIbIO NPOU3BOAHOM - 24 yaca
1 IToBTopenne. ®opmynsl nuddepeHITMpOBaHM
2 [TpaBuna nquddepeHpoBanus
3 [IpuMeHeHHe NPOU3BOIHOMN K MCCIIeI0BAaHUIO (YHKIMHA HA MOHOTOHHOCTh
4 [TpyMeHeHre TPOU3BOJHON K HCCIeI0BaHUIO QYHKIUI Ha SKCTPEMYMbI
5 OKcTpeMyMbl QYHKLIUU
6 Brruucnenue 3kcTpeMyMoB (QYHKITUN
7 [TpuMeHeHne IPOU3BOTHOMN /TSl IOKA3aTEeIbCTBA TOKAESCTB M HEPABEHCTB
8 ITocTpoenue rpadgukoB GyHKIHI
9 HccnenoBanme GyHKIMH U TOCTpoeHUE rpaduka QyHKINH
10 CBs13b Mex1y rpadukoM QyHKIUHU U TpapUKOM €€ MPOU3BOAHOM
11 Haubosnbiiee u HaMeHblee 3Ha4eHHs PYHKIMY Ha TPOMEXYTKE
12 3a1aun Ha OThICKaHHE HAMOOJBIINX U HAMMEHBIINX 3HAYCHUH BEJIMYUH
13 Pemienue 3a/1a4 Ha HaX0X/I€HUE HAUOOJIBIIMX M HAUMEHbBLINX 3HAUYCHU
14 [TpumMeHeHre MPON3BOIHON K UCCIETOBAHHUIO (DYHKITHH
15 Koumponvnas paboma Nel no meme «HUccnedosanue pynkyuii c nomo-
Uib10 NPOU3EOOHOIL)
16 [TpuMeHeHHe POU3BOIHOMN /IS HAXO0XKIEHUS] HAWTYYIIEero PeleHHs B IPU-
KJIQJTHBIX 3a/1a9ax
17 ITpuMeHeHre NPOU3BOJHON B PEILIEHUH 3a1a4
18 [TprMeHeHne TPOU3BOIHOMN /1711 HAXO0XKIEHUS] HAWITYYIIEero pereHust is
OTIpeIEJICHNUs] CKOPOCTH MPOIECcca, 3aAaHHOT0 (HOpMYJIIOi WK TpaguKoM
19 [TprMeHeHre TPOU3BOIHOMN /1711 HAXO0XKIEHUS HAWITYYIIEero pereH st JUis
OTIpeIeJICHNUs] YCKOPEHUs! MPolecca, 33AaHHOro (HopMyJIToi WK Tpag KoM
20 Komnosurms GyHKImit
21 ["'eomeTpuyeckue o0pa3bl ypaBHEHUH Ha KOOPIMHATHON MJIIOCKOCTH
22 I'eomerprueckue 00pa3bl HEPABEHCTB HA KOOPIMHATHOM TJIOCKOCTH
23 IToBropenue no teme «MccnenoBanue GyHKIMN C TOMOIIBIO TPOU3BOIHOM»
24 Konmponsnasa paboma Ne2 no meme «HMccnedosanue pynxkyuii ¢ nomo-
Wib10 NPOU3EOOHOT)

IlepBooOpa3Has u nHTerpaJi - 12 yacos




[TepBoobOpazHas

OCHOBHOE CBOWMCTBO MEPBOOOPA3HBIX

[TepBooOpa3HbIe 31eMEHTApHBIX (PYHKITHI

[TpaBuiia Hax0XkI€HUsI TEPBOOOPA3HBIX

WNuterpai. I'eomeTpryecknii CMbICI HHTETpasa

Brruncnenne onpenenéHnoro nHrerpana no hbopmyne Herorona-Jlelouua

[TprMmeHeHre nHTerpaia Al HaX0XKACHUs TUIoniaied IIoCKuxX Guryp

[TpumMeHeHne nHTerpaia s HaX0XKACHUS 00bEMOB Fr€OMETPUUYECKHX T

OO N0 WIN|F-

[Tpumeps! perienuii tuddepeHaIbHbIX ypaBHEHUN

=
o

MaremaTnueckoe MOJSINPOBaHE PEATBHBIX IPOLIECCOB C HOMOILBIO AU (D-
(depeHIaIbHbIX YPaBHEHUN

-
-

IToBTropenue o teme «IlepBooOpazHas 1 HHTETpaI»

-
N

Konmponvuas paboma Ne2no meme «llepeoodpaznas u unmezpany

I'pagpuku

TPUTOHOMeTpHUYeCKUX GyHKuuid. Tpuronomerpuyeckue HepaBeHCTBa - 16 yacoB

Tpuronomerpuueckue GyHKIMHU, UX CBOICTBA U rpaduku

CgoiicTBa 1 rpaduk GyHKIHUU Y = COSX

CaoiicTBa U rpaduk QyHKIHH Y = SINX

I'paduku pynkmit y = {gx, y = ctgx

Penienuie TpUroHOMETPUUYECKUX YPaBHEHHH ¢ TOMOUIbIO TpauKOB

OT100p KOpHEH TPUrOHOMETPUUYECKUX YPAaBHEHUH C MOMOIIBIO rpaduka

OT60p KOpHEHN TPUTOHOMETPUUECKHX YPAaBHEHUH METOJOM nepedopa

OT100p KOpHEH TPUTOHOMETPUUYECKUX YPAaBHEHUH IBOMHBIM HEPABEHCTBOM

OO|INOO|OTIRWIN|F

OT100p KOpHEH TPUTOHOMETPUUECKUX YPABHEHUH C TOMOIIIBIO TPUTOHOMET-
PUYECKON OKPYKHOCTH

TpI/IFOHOMeTpI/I‘ICCKI/Ie HCPABCHCTBA

11

MerTozp! pelieHrue TPUTOHOMETPUYECKUX HEPABEHCTB

12

Pemienne TPUTOHOMCTPUUICCKUX HCPABCHCTB

13

Penienne TpUroHOMETpUUYECKUX HEPABEHCTB IpaduuecKu

14

PeluieHre TpUroHOMETPUYECKUX HEPABEHCTB

15

[ToBropenue o teme «I'pacduku TpuroHomeTpuueckux GpyHkuii. TpuroHo-
METPUYECKHUE HEPABEHCTBA»

16

Konmponvnuas paooma Ne3no meme «I paghuxu mpuzonomempuueckux
¢ynkyuit. Tpuzonomempuueckue HepageHcmeay

HppanuonajibHble, NOKa3aTeJbHbIe U Jorapudmuyeckue HepaBeHCTBA - 24 yaca

[IpocTeiimme nokasareabHble HEPABEHCTBA

CBG,I[CHI/IC IOKa3aTCJIbHOT'O HCPABCHCTBA K HpOCTCfIH.IGMy

Meto]1 BBEJIeHHsI HOBO IEPEMEHHOM

Paznoxxenne Ha MHOXKUTEIHN

CBeieHHE K PaBHOCUJIBHOM COBOKYITHOCTH

Merto panimoHaau3auy (3aMmeHa MHOKHUTEIEH)

['padmyeckue MeToAbl pelIeHNs MOKa3aTebHbIX YPAaBHEHUH 1 HEPABEHCTB

[Ipocreitmue norapudmMudecKkie HepaBeHCTBA

OO |NO|OT B WIN|F-

Jlorapugmuueckue HepaBeHCTBA, CBOASAIINECS K IPOCTEHIINM

=
o

MeToj 3aMeHbI MIEPEMEHHON

[
[

Jlorapudmuueckue HepaBeHCTBA, CBOSIIMECS K PAIMOHAIbHBIM

[any
N

Jlorapudmuueckre HEpaBeHCTBA, COJIEPIKaIIe IEPEMEHHYIO0 B OCHOBaHUHU
norapudma

13

MeTo1 HHTEPBAJIOB

14

['paduyeckuii MeTos penieHus JorapuGMUIECKuX YpaBHEHH U HEPABEHCTB

15

HppanmoHaibHble HEPAaBEHCTBA CTAHIAPTHOTO BUJA

16

Meroz nepexosa K paBHOCHJIBHON CUCTEME

17

Jlpo6HO-uppanyoHaibHble HEPABEHCTBA




18

MeToj 3aMeHbI IEPEMEHHOMN

19

I/IppaIlI/IOHaHBHble HCPABCHCTBA CMCIIAHHOI'O THIIA

20

HppannonanbHble JIorapuMuieckue HepaBeHCTBA

21

YMHO)KEHUE Ha CONPSKEHHOE

22

Meto1 MHTEpBaJIOB

23

I'paduueckuii MeTON1 pelIeHUs] HPPALIMOHATIBHBIX YPAaBHEHUN 1 HEPABEHCTB

24

Konmponvuaa paboma Nedno meme «Hppayuonanvnsle, nokazamenvHole
u 102apugmuuecKue HepageHcmaay

Kommiaekcubie uncia - 10 yacos

[HousaTre KOMIUIEKCHOTO YHCiIa

Anre6paﬂqecxaﬂ (bopMa 3allMCU KOMIIJICKCHOI'O YHCJIa

ApI/I(i)MCTI/ILICCKI/Ie oncpanrn ¢ KOMIINICKCHBIMHA YK CJIaM1

Apudmernueckue onepaniy ¢ KOMIICKCHBIMH YUCIaMH

TpI/IFOHOMeTpI/ILIeCKaH (I)OpMa 3allMC KOMIIJICKCHOI'O YHCJia

N306paxeHne KOMIJIEKCHBIX YHCE HA KOOPAUHATHON IJIOCKOCTH

dopmyna Myaspa

KOpHI/I N-0ii CTEIEHN M3 KOMIUIEKCHOTO YHCclIa

OO N[OOI WIN|F-

HpI/IMCHGHI/Ie KOMIIJICKCHBIX YUCECJI JJIA pCHICHUSA (1)I/I3I/I‘~IeCKI/IX H reoOMETpUUIC-
CKHUX 3aJa4

=
o

Konmponvnas pavoma Ne5no meme «Komnaexcnoie uucna»

HatypaJsbHble u nesibie yucaa - 10 yvacon

HaTypaanHe U LCJIBIC YHCJIa

HpI/ISHaK JACIIUMOCTH HIECJIbIX YUCCIT

HpI/IMeHeHI/Ie IMPU3HAKOB ACJIMMOCTH LCIIbIX YUCCII

[Tpumenenne HOJl u HOK nuist perienus 3a1a4 B LIEIbIX YMCIaX

Brranciaenue ocTaTKoOB MO MOAYJIIO IJid PCIICHHUA 3a4a4 B LCJIbIX YHUCJIaX

HpI/IMeHeHI/Ie OCTAaTKOB IO MOAYJIIO IJIA PEINCHMA 3aJa4 B HCJIbIX YHUCJIaX

Agroput™m EBxinyia

HpI/IMeHeHI/Ie AJIrOpuT™Ma EBknupga mis pelICHM 3a4a4 B ICJIbIX YHUCJIaX

OO N[O WIN|F-

HOBTOpeHI/Ie 10 TCMC ((HaTypaJ'IBHBIe H OCJIBIC YHUCJIa»

(BN
o

Koumponvnasn paooma Nebno meme «Hamypanvnule u yenvie uucaa»

CucreMbl pallHOHAJIBHBIX, HPPALNOHAJIBHBIX MIOKA3aTEJIbHbIX H JIOTAaPU(PMUYECKHUX YPABHEHUH —

12 yacoB

CucreMa M COBOKYITHOCTb YPaBHEHUI

PaBHOCHMIBEHBIEC CUCTEMBI U CHUCTCMBI-CIICACTBUA

OCHOBHBIE METO/Ibl PEILICHUSI CUCTEM PaIlMOHAIbHBIX YPABHEHUM

OcHOBHBIC MCTOAbI pCIICHUS COBOKynHOCTGﬁ panrOHAJIBHBIX ypaBHCHI/Iﬁ

OJIHOPO/IHBIE CUCTEMBI YPABHEHHI

OCHOBHBIE METO/Ibl PEILICHUSI CUCTEM HPPALIMOHAJIbHBIX YPAaBHEHUI

OCHOBHBIE MCTO/IbI PCIHICHUA COBOKynHOCTGﬁ HppallMOHAJIbHBIX ypaBHCHI/Iﬁ

OCHOBHBIE MCTOABI pECIICHUA CUCTEM IMOKA3aTCJIBHBIX ypaBHeHnﬁ

OO0 N[O (WIN|F-

OcHOBHBIC MCTOAbI pCIICHUS COBOKynHOCTGﬁ IOKa3aTCIbHBIX ypaBHCHI/Iﬁ

=
o

OCHOBHBIE METOJIbI PEIICHHUSI CUCTEM JIOTaPU(PMHUUECKUX YpaBHEHUN

[
[

OCHOBHBIE METO/Ibl PEILIEHUSI COBOKYITHOCTEM JIOrapu(pMUIECKUX YPAaBHEHU

[any
N

Konumponvnasa paooma Ne7no meme «Cucmemwvl payuonaibHvlX, Uppayuo-
HAbHHIX NOKA3AMEIbHBIX U J102apUPMUUECKUX YPAGHEH UL

3agaum ¢ napamerpamu - 16 yacos

PaHI/IOHaJ'ILHBIe YPaBHCHU C ITapaMETpaMHU

PanroHasibHbIE HEpAaBEHCTBA C NTapaMeTpaMu

PanyoHanbHBIE CUCTEMBI C rnapameTpamMmm

HppanyoHanbHbIE YPABHEHMS C TApaMETPAMHU

Ol |WIN |-

HppaunoHaibHbl HEpaBEHCTBA C MMapaMeTpaMu




I/IppaI_II/IOHaJ'ILHBIC CHUCTCMEI C ITapaMCTpaMiU

[TokazarenbHblEe YpaBHEHUS C TapaMeTpaMu

IToka3zarenbHble HEPABEHCTBA C NapaMeTPaMHU

IToka3aTenbHbBIE CUCTEMBI C rnapamMeTpamMu

10 Jlorapudmuyaeckue ypaBHEHHsI C TapaMeTpamMu

11 Jlorapugmuyueckue HEpaBeHCTBA ¢ TapaMeTpaMu

12 Jlorapudmudeckue CUCTEMBI ¢ TapaMeTpaMu

13 TpuroHomeTpuieckue ypaBHEHHUs C MapaMeTpaMu

14 TpuroHomeTpuueckue HepaBEHCTBA C MapaMeTpaMu

15 TpUroHOMETPUYECKUE CUCTEMBI C ITapaMeTpaMu

16 Konumponvnasa paboma Ne7no meme «3adavu ¢ napamempamu
IloBTOpEeHUE, 00001IEHNEe, CHCTEMATH3AIMS 3HAHUI - 16 yacoB

1 ApudmeTnueckue onepanuu ¢ 1eHCTBUTEIbHBIMU YHCIAMHU

2 Penienue 1po6HO-palOHAIBHBIX YPaBHEHHH

3 DJIeMEHTapHOE HCClieIoBaHne U rpaduku QyHKIIi

4 [Tpeobpa3oBaHusl YUCIOBBIX BRIPAKEHHA, COACPIKALINX CTEIEHH U KOPHU

5 Penienue nppanroHaIbHbIX YPABHEHUI

6 OCHOBHBIC METOJIBI PEIICHUSI TOKA3aTEILHBIX YPABHEHUH

7 Pemenue norapuMu4eckux ypaBHEHHUH

8 [Tpeobpa3oBaHre TPUTOHOMETPUYECKUX BHIPAKEHUN

9 Penienne TpUroHOMETPHYECKUX YPAaBHEHUH

10 OT100p KOpHEH TPUTOHOMETPUYECKUX YPABHEHUIN

11 Brruucienune nponu3BOIHBIX 3JIEMEHTAPHBIX (DYHKIHI

12 [TpumMeHeHre TPoN3BOIHON K UCCIEAOBAHHIO (DYHKITHH

13 [TpumeHeHre nHTerpaia i HaX0XACHUs TUIonaied IIOCKUX Guryp

14 Ilpomesrcymounas ammecmayua. Hmozosas konmponvnas padoma (Ne8)

15 AHann3 pe3yJabTaToB KOHTPOJIBHON pabOThI

16 CucreMarusanus 3HaHUN




