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INOACHUTEJIBHASA 3ATINCKA

Y4eOHbIii Kypc «Anredpa U Hayalla MAaTEMaTHYCCKOTO aHAIM3a» SBISICTCS OJHUM M3 HamOoJjee
3HAYUMBIX B TIpOrpaMMe CpeaHero oOImero oOpa3oBaHUs, MOCKOJIBKY, C OJHOW CTOPOHBI, OH
o0ecrieyrBaeT MHCTPYMEHTAIBHYIO 0a3y Ui HM3Y4YCHHsT BCEX E€CTECTBEHHO-HAYYHBIX KYpCOB, a C
IpYroil CTOPOHBI, (OPMHPYET JIOTUYECKOE W aOCTPAKTHOE MBINUICHUE OOYYaIONIMXCs Ha YPOBHE,
HEOOXOJUMOM JUISI OCBOCHHUSI MH(POPMATUKHU, OOIIECTBO3HAHUS, MCTOPUH, CIOBECHOCTH M JPYTHX
JTMCHIUIUIAH. B paMkax 1aHHOTO y4eOHOTO Kypca 00yJarolyecs OBIa/IEBAIOT YHUBEPCAIBHBIM SI3bIKOM
COBPEMEHHOI HAyKH, KOTOpasi (pOPMYIIHPYET CBOU IOCTUIKCHHUS B MATEMaTHYECKOU (opMe.

VY4ueOHblii Kypc anreOpbl W HayaJl MaTeMaTU4YecKOro aHalM3a 3aKJaJbIBaeT OCHOBY JUIA
YCIICHIHOTO OBJIAACHUS 3aKOHAMU (bHSI/IKI/I, XHUMHU, 6I/IOJ'IOI‘I/II/I, IIOHUMAaHHsI OCHOBHBIX TCHIIGHL[I/Iﬁ
PasBUTHUA OSKOHOMUKHU H OGH.[CCTBGHHOﬁ JKU3HH, ITIO3BOJISACT OPUCHTHUPOBATHCA B COBPECMCHHBIX
IUQGPOBBIX U KOMIBIOTEPHBIX TEXHOJOTHAX, YBEPEHHO HCIIOJB30BaTh HX JUIA JaJIbHEHIIero
0o0pa3oBaHMsl ¥ B TOBCEJIHEBHOM JXU3HU. B TO e Bpemsi oBlajicHuE aOCTPAKTHBIMU U JIOTHYECKH
CTPOTUMH KOHCTPYKIHMSMU aJIreOpbl M MaTEeMaTHYeCKOrO aHalii3a pa3BHBAaCT YMEHHE HAXOIHUTh
3aKOHOMEPHOCTH, OOOCHOBBIBATh MCTHHHOCTb, JOKa3bIBaTh YTBEPXKICHHS C TOMOIILI0 MHIYKIMA U
paccykaath JIeyKTHBHO, HCIIONIB30BaTh OOOOIICHWE ¥ KOHKPETH3alMI0, a0CTparupoBaHHE U
aHaJIOTHIO, (OPMHUPYET KPEaTUBHOE U KPUTUIECKOE MBIIUICHHUE.

B xome w3yueHuss ydeOHOro kypca «Airebpa W Hayajlla MaTeMaTHYEeCKOTO aHaN3a»
O6y“IaIOIHI/IeCFI moJry4JaroT HOBBIU OIBIT peiCHUA NPUKIAAHBIX 3a1a4, CAMOCTOATCIIBHOTO ITOCTPOCHHUA
MAaTE€MaTHYECKUX MOJEIICH PEAbHBIX CUTYAllMi, HHTEPIIPETALMHU ITOJIYyYEHHBIX PEIICHUN, 3HAKOMSITCS
C MpUMepaMH MaTEeMaTHYECKHX 3aKOHOMEPHOCTEH B MPUPOJIE, HAYKE M MCKYCCTBE, C BBIJAOIIUMUCS
MaTeMaTHYECKUMHU OTKPBITHSIMH U UX aBTOPaMHU.

Y4eOHbIif Kypc 00J1a/1aeT 3HAUUTEIHLHBIM BOCIIUTATEIBHBIM MMOTEHIIMAIOM, KOTOPBINA peann3yercs
Kak 4epe3 y4eOHBIM MaTepual, CloCOOCTBYIOMUNA (POPMUPOBAHUIO HAYUHOTO MHUPOBO33PEHUS, TaK U
gepes crenupuky yaeOHoM NeaTeIbHOCTH, TPEOYoeH PO I0JHKITEeILHOW KOHIICHTPAIIMA BHUMAHHS,
CaMOCTOATCIBHOCTHU, aKKYPATHOCTU U OTBETCTBCHHOCTH 3a HOHy‘ICHHBIﬁ pE3yiabTart.

B ocHoBe wMeromukm o0O0y4deHHS anreOpe W HadaJlaM MAaTeMAaTUYeCKOTO aHaJh3a JICKUT
NeSITeIbHOCTHBIN MPUHIUI O0yUYEHUSI.

B crpykrype ydeOHOro kypca «AnreOpa M Hayala MaTeMaTHYeCKOrO aHAINM3a» BbIIEIEHBI
CIIeyIOIINe COIepKaTeIbHO-METOIMYeCcKue IMHUU: «Hucna u BeiauciaeHus», «DyHKIUU U TpaduKmny,
«YpaBHEeHHUS W HepaBeHCTBa», «Hawama maTemaTtnueckoro anammza», «MHOXeCTBa M JOTHKa». Bce
OCHOBHBIE COJIePKATEIHHO-METOUYECKIE TUHUHM U3YJarOTCsl HAa MPOTSHKEHUH JIBYX JIET OOy4eHHUs Ha
YpOBHE cpeaHero ooémero oOpa3oBaHUs, €CTECTBEHHO JOMOJHSS Jpyr Apyra W TOCTENEeHHO
HaChIasACb HOBBIMU TEMaMU H pasacjiaMu. I[aHHBIi/JI y‘IC6HI>II\/II KypC SABJIACTCA HWHTCTPATHBHBIM,
ITOCKOJIBKY O6’B€)II/IH5ICT B cebe COACPIKAHUE HCCKOJIBKUX MATEMATHUUYCCKHUX JUCHUILIIMH, TaKUX Kak
anre6pa, TPUTOHOMETPHA, MaTeMaTHYECKUI aHAJIN3, TCOPUSA MHOXKECTB, MATCMATHYCCKasd JIOTHKA U
npyrue. [lo mepe Toro kak oOydYaromruecs OBIAICBAOT BcE OoJiee MIMPOKHUM MaTeMaTHYECKUM
anmapaToM, y HHX TIOCIEIOBaTeIbHO (OPMUPYETCS H COBEPIICHCTBYETCS YMEHHE CTPOUTH
MaTEeMaTHYECKYI0 MOJENbh PEalbHOW CHUTYyalluu, MPUMEHSTh 3HAHWS, MOJYYCHHBIE MPH W3YYCHUU
y4eOHOro Kypca, Ui PEIICHUS CaMOCTOSITENbHO CHOPMYIUPOBAHHONW MaTeMAaTUYECKOH 3adadu, a
3aTeM WHTEPIPETHUPOBATH CBOU OTBET.

ConepxarenbHO-MeTOMMYEeCKass JHHHUS «UWciIa W BBIYHCICHHS» 3aBepmiacT (OPMHUPOBAHHE
HABBIKOB HCITOJIb30BAHUS JICHCTBUTEIBHBIX YHCET, KOTOpoe OBUIO HAa4aTo Ha YPOBHE OCHOBHOIO
obmero oOpaszoBanms. Ha ypoBHe cpemgHero oOmiero oOpa3oBaHus 0CO00€ BHHMAaHHUE YACTACTCS
(hOpMHUPOBAHHUIO HABBIKOB PAIMOHAIBHBIX BBIYHCICHHUM, BKJIIOYAIONIUX B C€e0S HCIOJb30BaHUE
pa3nuyHbIX (HOPM 3aIUCH YKCIIa, YMEHUE JI1aTh IPUKUIKY, BBITOIHATH TPUOIMKEHHBIC BRIYUCICHHS,



OLICHUBATh YHCJIOBBIE BBIPAXKEHHUSA, paboTaTb C MaTeMaTHMYECKUMH KOHCTAaHTaMH. 3HAaKOMbIE
00y4aromuMCsi MHOXECTBA HATypaJIbHBIX, IIEJbIX, PALMOHAIBHBIX W JICHCTBHUTENBHBIX YHCEN
JIOTIOJIHSIFOTCSI MHO>KECTBOM KOMILIEKCHBIX 4Mcel. B KaXa0M M3 3TUX MHOXECTB paccMaTpUBAaOTCS
CBOWCTBEHHBIE €My CIEIM(PHUECKUE 3aauil U OTEepaIMU: JIeJICHNE HAIleJ0, OTIEPUPOBAHUE OCTATKaMHU
Ha MHOXECTBE MLENBIX YHCEed, OCOOble CBOMCTBA pAalMOHAIBHBIX M HPPANUOHATBHBIX UHCE,
apudmeTnyecKkue orepaluy, a TaKKe H3BICYCHHE KOPHS HATypajlbHOW CTEMEHH Ha MHOXKECTBE
KOMIUIEKCHBIX 4ucels. biarogaps mocienoBaTeIbHOMY PacIIMPEHHIO KPyra HCIHOJB3YEMBIX YHCel U
3HAKOMCTBY C BO3MOXHOCTSMU HUX MPUMEHEHMs ISl pEIIeHUs pa3IMyHbIX 3a7ad (opMupyercs
MIpe/ICTaBJICHHE O €IUHCTBE MATEMaTUKHU KaK HAyKd U €€ POJM B MOCTPOCHUH MOJENEH peantbHOro
MUPA, IUPOKO UCHOIB3YIOTCS 0000IIEHUE U KOHKPETH3AIHS.

JIuaus «YpaBHEHHS M HEPAaBEHCTBa» PEAJM3yeTCs] HA MPOTSHKEHUH BCEro oOydeHHsl Ha ypOBHE
cpeanero o01iero o0pa3oBaHus, MOCKOJIBKY B KaX10M pa3zzene [IporpaMMel peycCMOTPEHO pelIeHne
COOTBETCTBYIOIIUX 331a4. B pe3ynbTare 00ydaromuecs oBIaeBal0T Pa3IMYHbBIMU METOIaMHU PELLEHUS
paloHaJIbHBIX, WPPALMOHATIBHBIX, IIOKA3aTeIbHBIX, JOTapU(PMHUUECKUX U TPUTOHOMETPUUYECKUX
ypaBHEHUH, HEPABEHCTB U CHCTEM, a TaKXKe 3aJad, coiepkaliux napamerpsl. [lomydeHHbIe yMeHUs
IIMPOKO HCIOJB3YIOTCS MPU HCCIeNOBAaHUU (PYHKUMN C TMOMOIIBIO MPOU3BOJIHOW, MPU pEHICHUU
MPUKJIAJHBIX 33/1a4 W 33/1ad Ha HaxOXXJCHHE HAuOOJIbIIMX W HAaWMEHBIINX 3HA4YeHUN (QYHKIHU.
JlaHHas copeprkaTeNbHas JIMHUS BKIIIOYAeT B ce0s Takxke GopMUpOBaHHE YMEHUH BBIIOIHATH PACYEThHI
no ¢opmynam, npeoOpa3oBaHUsl pPALUOHAIBHBIX, HWPPALUOHAIBHBIX M TPUTOHOMETPHUUECKHUX
BBIPOKCHUH, a TaKXKe BBIPAKCHHUM, COIEPKAlIUX CTENCHW W JIoTapudMbl. braromaps H3ydeHUIO
anredpanveckoro Marepuaia IpoOUCXOAUT JajbHelllee pa3BUTHE aITOPUTMUUYECKOTO U a0CTPAaKTHOIO
MBIIUICHUST 00y4aromuxcsi, (GOpMHUPYIOTCS HaBBIKM JACIYKTHUBHBIX PpACCYXKICHHH, padoThl ¢
CUMBOJIbHBIMH (pOpMaMu, MpeACTaBICHHS 3aKOHOMEPHOCTEH M 3aBHUCHUMOCTEH B BHJE PABEHCTB U
HepaBeHCTB. AnreOpa mpemiaraeT 3¢G(GeKTUBHbIE WHCTPYMEHTBl ISl PEUICHUS MPAKTHYECKUX U
€CTECTBEHHO-HAYYHbIX 3a/1a4, HaIIAJHO JIEMOHCTPUPYET CBOM BO3MOYKHOCTH KaK SI3bIKA HAYKH.

CopepxarenbHo-MeToAnYecKas JIMHUA «DyHKIMU U rpapUKu» TECHO MEperieTaeTcs ¢ APyruMu
JUHUSAMHU y4eOHOro Kypca, MOCKOJIbKY B KaKOM-TO CMBICIIE 33/a€T IOCJIE0BATEIbHOCTh M3YUEHUS
Matepuana. l3ydeHue creneHHOW, MOKa3aTeIbHOW, JOTapu(PMUUYECKOH U TPUTOHOMETPHUYECKHUX
(GyHKIUH, UX CBOMCTB U rpaMKOB, UCTIONb30BaHUE (PYHKUUMN I peIIeHUs 3a/1a4 U3 APYTUX Y4eOHBIX
IIPEIMETOB U PEAIHOM KU3HU TECHO CBSA3aHO KaK C MATEMAaTUYECKUM AaHAIU30M, TaK U C PEIICHUEM
ypaBHeHMH M HepaBeHCTB. Ilpum »ToM Oonblioe BHUMaHHE Yyaensercs (OPMUPOBAHUIO YMEHUS
BbIpaXaTh (OpMyJaMH 3aBHCUMOCTH MEXIY PAa3JIMYHBIMH BEIMUYMHAMM, UCCIEI0BaTh IMOJIy4YEHHbIE
¢byHKIMH, CTPOUTh MX rpaduku. Marepuan 3TOH cOAep)KaTeNbHOM JMHUM HaleJIeH Ha pa3BUTHE
YMEHUH 1 HaBBIKOB, TIO3BOJISIONIMX BBIPAXKaTh 3aBUCMOCTH MEX/ly BEJIMYMHAMHU B PA3IU4HON (opme:
AHATUTUYECKOM, Tpaduueckoil u  cioBecHo. Ero wu3ydenwe crmocoOCTByeT  pPa3BUTHIO
AITOPUTMHUYECKOTO MBIIUICHUS, CIIOCOOHOCTH K OOOOIIEHUI0O W KOHKPETH3AIHMH, HCIIOJIH30BAHUIO
AHaJIOTUH.

CopepxarenpHass nuHHS «Hauama wmaremMaTuyeckoro aHaiu3a» IO3BOJSET CYHIECTBEHHO
pacIIUpUTh KPYT KaK MaTEMaTHUECKUX, TaK ¥ MPUKIIATHBIX 3a7a4, JOCTYITHBIX 00YyJalOIUMCs, TaK KaKk
y HUX MOSBJISETCS BO3MOXXHOCTb CTPOUTH Ipa)UKU CIOKHBIX (DYHKIMHA, ONPEAETsITh UX HauOOoJbIne
Y HauMEHbIIWE 3HAYCHMs, BBIYUCIATH IUIOMIAT (GUryp W OOBEMBI TeN, HAXOIUTh CKOPOCTH H
yCKOpeHUS IpoleccoB. JlaHHas copepkaTenbHas JUHUS OTKPHIBAET HOBBIE BOZMOXKHOCTH MTOCTPOCHHUS
MaTeMaTHYeCKUX MOJIeNed peallbHbIX CHUTYyallui, IO3BOJSET HAXOIWUTh HAWIydllee pelleHrue B
MPUKJIAJHBIX, B TOM 4YHCIIE COLUAIbHO-d)KOHOMUYECKUX, 3aJadyax. 3HAKOMCTBO C OCHOBAaMH
MaTeMaTUYeCKOro aHaim3a CIOCOOCTBYET pPa3BUTHIO aOCTPaKTHOTO, (OPMATbHO-JIOTHYECKOTO U
KpEaTUBHOT'O MbIIIEHNUS, (POPMUPOBAHUIO YMEHUHN PACIIO3HABATH MPOSIBICHUS 3aKOHOB MAaTEMaTHKH B



HayKe, TEXHMKe U HcKyccTBe. OOydaromuecs: y3HalOT O BBIJAIOIIMXCS PE3yJbTaTax, MOJYyYCHHBIX B
XOJIe pa3BUTH MAaTEeMaTHUKU KaK HayKu, U 00 UX aBTOpax.

CopepxarenpHo-MeTOANYECKaAsT JTUHUS «MHOXECTBA M JIOTMKa» BKJIKOYAET B CEOsl 3JIEMEHTHI
TEOPUM MHOXECTB U MATEMATUYECKOM JIOTMKU. TeopeTHKO-MHOKECTBEHHBIE IIPEICTaBICHUS
MIPOHU3BIBAIOT BECh KypC IIKOJIbHOW MaTeMaTHUKU M MpeularaloT HaumOojee YHHUBEPCAIbHBIN S3bIK,
OOBEMHSIONUNA BCce pa3feNbl MaTeMaTHKU U e MPUIOKEHHH, OHHM CBS3bIBAIOT pPa3HbIC
MaTeMaTHUYeCKUe JUCHUIUIMHBI U WX TNpWIOKEeHHs B enuHoe 1enoe. [loaTomy BakHO nHaTh
BO3MOXXHOCTh ~ OOy4aromiemMycs MOHMMAaTh TEOPETUKO-MHOXKECTBEHHBIH  SI3BIK  COBPEMEHHOM
MaTEeMaTUKUd M HCIOJb30BaTh €ro JUIsl BBIPAXKEHHS CBOUX MbICHe. [IpyruM Ba)KHBIM MPU3HAKOM
MaTeMaTHKU KaK HAayKH CJIEeIyeT NMPU3HATh CBOWCTBEHHYIO €l CTPOrOCTh OOOCHOBAHHH U CJIEIOBAHUE
OIpeeEHHBIM NIpaBUIaM IMOCTPOEHUS JOKa3aTeNIbCTB. 3HAKOMCTBO C 3JIEMEHTaMHU MaTeMaTH4eCKON
JIOTHKH CHOCOOCTBYET Pa3BUTHIO JOTMUYECKOTO MBIIIICHUS OOYYaroUUXCs, MO3BOJSET UM CTPOHTH
CBOU PACCYX/ICHUS HA OCHOBE JIOTHUECKUX MPaBUI, (POPMHUPYET HABBIKA KPUTUYECKOTO MBIIIJICHUS.

B yuebHOM Kkypce «Anrebpa M Hayalla MAaTeMaTUYECKOTO aHAIM3a» MPUCYTCTBYIOT OCHOBBI
MaTEMaTHYeCKOro MOJEIMPOBAHUS, KOTOPHIE MPHU3BAHBI CIIOCOOCTBOBATH (POPMHUPOBAHHIO HABBIKOB
MIOCTPOCHUSI MOJIEJIel peallbHbIX CUTYallUid, WCCIEIOBaHHUS ATHX MOJENEH C MOMONIbIO ammapara
anreOppl ¥ MaTeMaTUYECKOTO aHalli3a, MHTEPIpeTaly MOJYyYEHHBIX pe3yibTaToB. Takue 3alaHus
BILJIETEHB! B KaK/bIA M3 pa3/ieloB MPOrpaMMbl, IIOCKOJIBKY BECh MaTepual y4yeOHOro Kypca IIHPOKO
UCHOJIb3YEeTCsl JJI1 pelIeHMs] NPUKIAaIHBIX 3aj1ad. [Ipu pelieHuu peanbHbIX NPAKTUYECKUX 3adad
oOyJaromuecsi  pa3BHBAIOT  HAOMIOJATEIbHOCTh,  YMEHHE  HAXOJUTh  3aKOHOMEPHOCTH,
abCTparmpoBaThCsi, HUCIHOJB30BATh AHAJIOTHIO, O0000IIAaTh W KOHKPETHU3UPOBATH IPOOIEMY.
JlestensHOCTh MO (DOPMHUPOBAHHUIO HABBIKOB PELICHMs MPUKIAIHBIX 337a4 OPraHU3yeTCs B Mpoliecce
M3YYEHHUS BCEX TeM y4eOHOro Kypca «Anredpa u Hauaisa MaTeMaTHYEeCKOTO aHAIHU3a.

Ha usyuenmne yuebHOro Kypca «Anrebpa U Hauanda MaTeMaTUYECKOTO aHAIM3a» OTBOAMUTCA 272
qaca: B 10 kmacce — 136 yacos (4 yaca B Henenio), B 11 kimacce — 136 yacos (4 yaca B HEZIENIO).



COJAEPKAHUE OBYYEHUA
10 KJIACC
Yuciia ¥ BBIYMCTICHUSA

Pammonanbupie  uyncia. OOBIKHOBEHHBIE M JIECATHYHBIE JpOOU, MPOIEHTHI, OECKOHEYHBIE
nepuoaundeckue apobu. IlpumeHenue npoGeil M MPOLIEHTOB JIs pEIICHUS NPUKIATHBIX 3aJad M3
Pa3IMYHBIX OTpacieil 3HaHUW U peaJbHON KU3HU.

JlelicTBuTenbHBIC YKcia. PalinoHanbHble U UppalMOHabHble yucia. ApupMeTHIecKue onepannu
C JIeHCTBUTENbHBIMM 4HMcIaMU. Moaynb NEHCTBUTENBHOrO 4Kciaa U ero cBoicTBa. [IpulnukéHHble
BBIYHCIICHMS], IPAaBUJIA OKPYIJICHUS, IPUKKUIKA U OLICHKA PE3yJIbTaTa BIUYMCIICHUN.

Crenenb ¢ nensiM nokaszareneM. bunom Heiotona. Mcnonp3oBanue noaxozsmeii GopMel 3anucu
JEHCTBUTEIIBHBIX YMCEN IS PEIICHMS IPAKTUYECKUX 3a1a4 U NIPEACTaBICHUS JaHHBIX.

Apudmernueckuii KOpeHb HATYPaJIbHON CTENICHH U €0 CBOMCTBA.

Crenedb C palMOHAJIBHBIM TIOKa3aTeJIeM M €€ CBOWCTBA, CTENEHb C JACHUCTBUTEIBHBIM
IIOKa3aTeJIEM.

Jlorapudm uncna. Coiicta jorapudma. JlecaTHuHble U HaTypalbHbIE JIOTapU(MBI.

CuHyC, KOCHMHYC, TaHI'€HC, KOTaHI€HC YHCIOBOIO aprymMeHTa. ApPKCHUHYC, apKKOCHUHYC U
apKTaHI€HC YMCIOBOIO apryMeHTa.

YpaBHeHHUs M HEpaABEHCTBA

ToxnmecTBa U TOXIECTBEHHBIE TIpeoOpa3oBaHusl. Y paBHEHHE, KOPEHb ypaBHEHHs. PaBHOCHIBHBIE
YPAaBHEHUs U ypaBHEHUsA-CIeACTBUA. HepaBeHCTBO, pellieHne HEpaBEHCTBA.

OcCHOBHbIE METOJABl PELIEHUS ILENbIX U JAPOOHO-pAallMOHAIBHBIX YpPaBHEHUII M HEPaBEHCTB.
MHorousneHnsl 0T OJHOM IEpeMeHHOW. /leneHne MHOrowieHa Ha MHOTOWIEH C OCTaTKOM. Teopema
besy. Muorounens! ¢ uensiMu kodddunmentamu. Teopema Buera.

[IpeoOpa3oBaHus YUCIOBBIX BBIPAXKEHUH, COAECPIKAILMX CTEIEHU U KOPHHU.

WppanmonansHele ypaBHeHNs. OCHOBHBIE METOABI PELIEHHS UPPALIMOHAIBHBIX YPABHEHU.

[TokazarenbHble ypaBHEHUSI. OCHOBHBIE METO/IbI PEIICHUS [T0KA3aTEIbHBIX YPABHEHUH.

[IpeoOpa3oBanue BbIpaXeHH, CoepKALUX JOTapru(PMBbI.

Jlorapudmuueckue ypaBHeHusi. OCHOBHbIE METO/IbI PELICHUS] TOTapUPMUUECKUX ypaBHEHUI.

OcHoBHbIE TpUroHOMeTpUYeckue popmyisl. [IpeoOpa3zoBaHre TPUTOHOMETPHUUECKHUX BbIPAXKEHU.
PelreHne TpUroHOMETPUYECKUX YPABHEHU.

Pemenne cucrem JIMHEMHBIX ypaBHEHUH. MarTpuma CUCTEMBbl JIMHEWHBIX YpaBHEHUM.
Onpenenurens MaTpulbl 2X2, €ro reOMETPUYECKUI CMBICT U CBOICTBA, BBIYMCIIEHUE €r0 3HAYEHUS,
IIPUMEHEHHUE ONPEIEINUTENS I PEIICHUS CUCTEMBI JMHEHHBIX ypaBHEHUH. PelieHne mpukiagHbIX
3a/1a4 ¢ MOMOILBIO CUCTEMBI JIMHENHBIX ypaBHEHUN. MccnenoBanye NoCcTpOCHHOM MOIEIH ¢ TOMOILBIO
MaTpull ¥ ONPEICITUTEIICH.

[locTpoeHne MaTeMaTHYECKUX MOJENEH pEaJbHOM CHUTyallud C TIOMOIIbIO YPaBHEHHU U
HepaBeHCTB. [IprMeHeHre ypaBHEHHI 1 HEPABEHCTB K PEUICHUI0 MATEMATHYECKUX 3a7a4 M 3a7a4 W3
pa3IMYHbIX 00JaCTel HayKH U peasibHOM JKU3HH.

DOyHKUUH U rpaduKu

@Oynkius, cnocoObl 3amanusa ¢yHKkuud. B3zaumuo oOpatble (yHkimn. Kommosumus ¢yHKIMA.
I'padux GpyHkmu. DnemMeHTapHbie npeoOpa3oBaHus rpadukoB GyHKINH.

OO6nacte ompeneneHuss M MHOXECTBO 3HadeHMH ¢yHkuuu. Hymun ¢yskuun. [IpomexyTku
3HAaKOMOCTOAHCTBA. Y&THhle W Heu€rHble ¢yHKuuU. llepuonnueckue ¢yuknuu. IIpomexyTku
MOHOTOHHOCTH (YyHKIMH. MakcuMymMbl W MUHUMYMbl ¢yHKIuM. HanGomnplee M HauMmeHbllee
3HaueHUs! QYHKIIMHU Ha IPOMEXKYTKE.

JluneiiHas, KBagpaTH4Has W APOOHO-TMHEWHAs (QYHKIWUA. DJIEMEHTapHOE WCCIEOBaHUE U
MOCTPOEHHE UX IPapUKOB.



CrenenHas (yHKIMS ¢ HATYpaJIbHBIM M IIeTbIM Noka3areneM. E€ coiicTBa u rpaduk. CBoiicTBa 1
rpaduK KOpHS N-Oi CTeNeHH Kak PyHKIIUH 0OpaTHOM CTETeHU C HATYPaJbHBIM ITOKA3aTENIEM.

[lokazarenpHast W Jsorapudmuyeckas (yHKIMHM, MX CBoWcTBAa M Tpaduku. Mcnonp3zoBaHue
rpaduKoB PYHKIUH U1 pELICHNs] ypPaBHEHUH.

Tpuronomerpuueckass OKpYXHOCTb, OIPEIEIEHUE TPUTOHOMETPUYECKUX (DYHKIMI 4YHCIOBOrO
apryMeHTa.

OyHKIMOHANBHBIE 3aBUCUMOCTH B pealbHbIX IpoLEeccax U sABICHUsX. ['papuku peanbHBIX
3aBUCUMOCTEHN.

Havaja maTeMaTH4eCKOro aHaJIM3a

IlocnegoBaTenpHOCTH, CIOCOOBI 3amaHUs IMOCIENOBaTebHOCTEH. Meron MaTeMaTHYeCKOH
UHAYKIMU. MOHOTOHHBIE M OIPAaHUYEHHBIE I10CJIEN0BATENbHOCTH. VcTOpus BO3HUKHOBEHUS
MaTeMaTHYECKOTo aHAJIN3a KaKk aHaJIn3a 0ECKOHEYHO MaJIbIX.

Apudmernueckass U reomMeTpuuecKas Hporpeccuu. beckoHeyHo yObIBarolas reoMerpuyeckas
nporpeccusi. Cymma OeckoHEYHO yObIBarollell TreoMeTrpuyeckoi mporpeccud. JIMHEHHBIH U
9KCIIOHEHIMAIBHBIA pocT. Yucino e. @opMyiia clI0KHBIX NPOLEHTOB. Mcnonp3oBanue nporpeccuu Ais
pEILIEeHNs PEANIbHBIX 3aJa4 IPUKJIaJHOTO XapaKTepa.

HenpepbiBHble (GyHKIMH W HUX CBOMCTBA. TOUYKM pa3pbiBa. ACUMNTOTHI I'papUKOB (QYHKIUI.
CpoiicTBa (yHKIMI HENPEPHIBHBIX HA OTpe3ke. MeTox WHTEPBAIOB JJIsl pEIICHUS HEPABEHCTB.
[IpumeHneHue CBOMCTB HENPEPHIBHBIX (YHKIUI JUIsl pelIeHUs 3a/1a4.

[lepBast u Bropas npou3BoaHbie GyHKIHH. OnpeaeneHne, TeOMETPHIECKUN 1 PU3UIECKUN CMBICI
MIPOU3BOIHON. Y paBHEHHE KacaTeIbHON K TpaduKy (yHKIHH.

IIpou3BosnHble 3neMeHTapHBIX (QyHKUMH. [Ipon3BojHAs CyMMbI, NPOU3BENEHHs, YAaCTHOTO U
KOMIIO3ULUH (DYHKIUH.

MuoxecTBa H JIOTHKA

MHoxecTBO, omepaluuu HaJ MHOXECTBAMH M HX cBoMcTBa. /[luarpammsl Oiinepa—BenHa.
[IpuMeHeHne TEOPETUKO-MHOKECTBEHHOT'O anmnapara JJis ONMCAaHUs pealbHbIX MPOLECCOB U SBICHUN,
IIPY pELICHUH 3a]a4 U3 IPYTUX y4eOHbIX MIPEIMETOB.

Omnpenenenue, Teopema, CBOMCTBO MaTeMaTHMUECKOro OOBEKTa, CIEACTBHE, J0Ka3aTeNbCTBO,
PAaBHOCHUJIBHBIE YPaBHEHHS.

11 KJIACC
Yucsia v BLIYUCICHUSA

Harypanbnbie u 1ienbie yucna. [IpuMeHeHne NMpuU3HAKOB JEIMMOCTH LIEJIBIX YKCeN, HauOOIbIINMA
obmmit nenmurens (manee — HOJl) m naumenbiee obmee kpatHoe (manee — HOK), ocraTtkoB mo
MOZYJIIO, aNropuT™Ma EBKIINIa 11 penieHus 3a/1a4 B LENbIX YACIIaX.

KommekcHble yncna. AnreOpandeckas U1 TpUTOHOMETpHUYeckas (pOpMbl 3alucH KOMIUIEKCHOTO
yrcna. ApudmMernyeckue onepanuu ¢ KOMIUIEKCHBIMU 4uciaMu. M300pakeHne KOMITJIEKCHBIX YHCe
Ha KOOpAuHaTHOHN miuockocth. @opmyna Myaspa. KopHu N-0i cTeneHM U3 KOMILIEKCHOTO YHCIIA.
[IpuMeHeHne KOMIUIEKCHBIX YHCeN I pelieHus GU3NIECKUX U TeOMETPHUECKUX 3aj1au.

YpaBHeHUs M HEPABEHCTBA

Cucrema M COBOKYIHOCTb YPAaBHEHMH W HEPAaBEHCTB. PaBHOCWIIBHBIE CUCTEMBI U CHCTEMBI-
clencTBys. PaBHOCUIIbHBIE HEPABEHCTBA.

OTOOp KOpHEW TPUTOHOMETPUYECKUX YPaBHEHUH C TIOMOIIBIO TPUTOHOMETPHUECKOU
OKPY’KHOCTH. Pernienre TpuroHoMeTpu4ecKux HEPABEHCTB.

OCHOBHBIE METObI PELIEHUS TOKA3aTEIbHBIX U JIOTapU(PMUIECKIUX HEPABEHCTB.

OcHOBHBIE METO/BI PELICHUS UPPALIOHATbHBIX HEPABEHCTB.



OCHOBHBIE METOJBI PEIICHHUS CHUCTEM M COBOKYNHOCTEM pPAallMOHAIBHBIX, HpPpalMOHAIbHbIX,
MOKa3aTeIbHBIX U JIOTapU(PMUIECKUX YpaBHEHUI.

VYpaBHEHHUs1, HEPABEHCTBA U CUCTEMBI C IIaPAMETPAMH.

IIpuMeHeHne ypaBHEHUN, CUCTEM U HEPAaBEHCTB K PELICHUIO MATEMATHUYECKUX 3a7ad U 3a7a4 W3
pa3nuyHbIX 001acTeil HAyKU U peasIbHOM XKU3HU, MHTEpPIpETallys NOJYyYEHHBIX pPe3yJbTaToB.

DOyHKIUM U rpadpuku

I'papux xommosuinuu ¢GyHkuMid. I'eomerpuyeckre oOpa3bl ypaBHEHMH UM HEPaBEHCTB Ha
KOOPJAMHATHOM IUIOCKOCTH.

Tpuronomerpuueckue GyHKIUH, UX CBOMCTBA U rpaUKH.

I'paduueckue MeTO bl pelIeHHs YpaBHEHHM U HEpaBEHCTB. | paguueckue METO bl peleHHs 33124
C IIapaMeTpPaMH.

Hcnons3oBanue rpadukoB QYHKIUN I UCCIETOBAHUS TPOIECCOB U 3aBHCUMOCTEH, KOTOPHIC
BO3HUKAIOT IPH PEIICHUH 33]a4 U3 APYTHX y4eOHBIX MPEAMETOB U PEAIbHON KHU3HH.

Havana maTeMaTH4eCKOro aHAJIHM3a

[IpuMeHeHHe NPOU3BOAHON K MCCIEIOBAHHIO (QYHKUMH HAa MOHOTOHHOCTb M 3KCTPEMYMBI.
Haxoxxaenure HanOobIIero 1 HAMMEHbIIET0 3HAYeHU I HeTIPephIBHOM (PYHKIIUHM Ha OTpE3Ke.

[IpumeHeHne NpOU3BOAHOMN I HAXOKIEHUS HAWIYYIIEro peIeHNs B IPUKIAIHBIX 3a1a4ax, Ui
OTIpeJIeJIEHUs] CKOPOCTH U YCKOPEHHS MpoLecca, 331aHHOro (OpMyIIon WK TPaguKOM.

[lepBooOpa3Has, 0CHOBHOE CBOICTBO NepBo0Opa3HbIX. IlepBooOpa3Hbie 3eMEHTapHBIX (QYHKIUH.
[IpaBuia Hax0XA€HUS IEPBOOOPAZHBIX.

NHurerpan. I'eoMeTpudecKknid CMBICH HMHTETpaia. BblYuCiIeHHE ONpPEACIEHHOrO HMHTErpajla Io
¢dopmyne Hetotona-Jleitbuuua.

[IpumeHeHnue wuHTerpana [ HaXOXKICHMA IUIomiagedl miockux ¢uryp U 00bEMOB
TrE€OMETPUUYECKUX TEIl.

ITpumepsr pemenuil nudepeHIuanbHbIX  ypaBHEeHHH. MareMaTHueckoe MOJIEINPOBaHUE
peaJIbHBIX MPOLIECCOB C MOMOUIbIO AUPPEpEeHIINATbHBIX YPAaBHEHUH.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA YYEBHOI'O KYPCA «AJI'EBPA
N HAYAJA MATEMATHYECKOI'O AHAJIM3A» (YTJIYBJEHHBIV YPOBEHbD)
HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUSA

JIUYHOCTHBIE PE3YJbTATDBI
1) rpa:xnaHcKoOro BOCIIMTAHUSA:

c(OPMHPOBAHHOCTh T'PAKIAHCKOW TMO3UIMH O0YYAIOLIETrocs KaK aKTUBHOTO M OTBETCTBEHHOTO
YjieHa POCCHIICKOTO 00IIecTBa, MPEICTABICHHE O MAaTEMAaTHUECKUX OCHOBAaX (PYHKIIMOHUPOBAHHS
Pa3IUYHBIX CTPYKTYp, SBICHHI, MpoLeayp TpaxkIaHCKOro oOmiecTBa (BBIOOPHI, OMPOCHI U
Jpyroe), yMeHHE B3aUMOJIEHCTBOBATh C COIMAIBHBIMH HMHCTUTYTaAMHU B COOTBETCTBUU C UX
(GYHKIUSMU 1 Ha3HAUYCHUEM;

2) NaTPUOTHYECKOI0 BOCTIUTAHMS:

c(OPMUPOBAHHOCTh POCCUHCKON TpaXTAHCKOW HACHTUYHOCTH, YB@XKEHUA K MPOILUIOMY U
HACTOSIIIEMY POCCHICKON MaTeMaTHUKH, IEHHOCTHOE OTHOILUEHHWE K JOCTUKEHHUSM POCCHICKUX
MAaT€MaTUKOB M POCCHUICKOM MaTEMaTUYECKOM IIKOJIbI, HCIOJIb30BAHME 3TUX JOCTHKEHUH B
IPYTUX HayKax, TEXHOJIOTHSX, chepax IKOHOMHKH;

3) AYXOBHO-HPABCTBCHHOI'0 BOCIIMTAHUS

OCO3HAHUC OYXOBHBIX HeHHOCTeﬁ pOCCHﬁCKOFO HapoJa, C(i)OpMI/IpOBaHHOCTB HpPaBCTBCHHOI'O
CO3HAHUA, OSTHYCCKOI'0 IIOBCACHUS, CBA3AHHOI'O C IIPAKTUYCCKUM IIPUMCHCHHCM ,Z[OCTI/I)KGHI/II‘/‘I
HAayKM U JCATCIbHOCTBIO y‘IéHOFO, OCO3HAHUC JIMYHOI'O BKJIaZa B IMOCTPOCHHUC yCTOfI‘IHBOI‘O
Oyymero;

4) ICTETUHYECCKOIo BOCIIMTAHUA

3CTETUYECKOE OTHOIIEHHE K MHUpPY, BKIIOYasg ACTETHUKY MATEMAaTHYECKUX 3aKOHOMEPHOCTEH,
O0OBEKTOB, 3a/a4, PEMICHUH, PACCYKICHUU, BOCIPHUUMYHUBOCTH K MAaTEMaTHYCCKHM aCIEKTaM
pa3IMYHBIX BUAOB UCKYCCTBA;

5) puzuveckoro BOCIMTAHUSA:

c(OpPMUPOBAHHOCTh YMEHHS NPUMEHATH MaTeMaTHYECKHE 3HAHUS B HMHTEpecax 370pOBOrO H
0e30macHOro 00pasa *KHU3HH, OTBETCTBEHHOE OTHOIIEHUE K CBOEMY 3/I0POBBIO (310pOBOE ITUTAHUE,
cOaaHCUPOBAaHHBIM PEXUM 3aHATHUM M OTHAbIXa, peryispHas Qu3nuyeckas aKTUBHOCTB),
(u3nyecKoe COBEPILICHCTBOBAHHE MTPH 3aHATUSAX CIIOPTUBHO-03/I0POBUTENIBHOM 1€ATEIBHOCTHIO;

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTh K TpPYAY, OCO3HAaHUE IIEHHOCTH TPYIOJIOOUS, HMHTEPEC K pazIu4HbIM cdepam
npodeccuoHabHOM AESITENbHOCTH, CBSI3aHHBIM C MAaTEeMAaTUKOW M €€ MPUJIOKEHUSMHU, YMEHHE
coBeplIaTh OCO3HaHHBI BbIOOp Oynymedl mnpodeccun U peanu3oBbIBaTH COOCTBEHHBIE
KU3HEHHbIE IUIaHbl, TOTOBHOCTh M CIIOCOOHOCTh K MaTeMaTH4YeCKOMY OOpa30BaHUIO H
caM000pa30BaHUIO HA MPOTHXKEHUM BCEH KU3HU, TOTOBHOCTh K AaKTUBHOMY YYacTHUIO B PELICHUU
IIPaKTUYECKUX 3a7]a4 MaTEMaTHUECKON HAIPaBICHHOCTH;

7) IKOJIOrHYECKOT0 BOCIIMTAHMS

c(hOPMHUPOBAHHOCTH IKOJIOTUYECKON KYIbTYPhI, TOHUMAHUE BIHSHUS COLUATHHO-IKOHOMHYECKUX
MIPOLIECCOB HA COCTOSIHWE MPHUPOIHON M COIMAIBHOM Cpefibl, 0OCO3HAHUE TI00ATBHOTO XapakTepa
AKOJIOTHUECKUX MPOoOJIeM, OpUEHTAIMsI Ha MPUMEHEHUE MAaTeMaTUYEeCKUX 3HAHUW TSl pelIeHUS
3a7a4 B OOJACTH OKPY’KAIOIIEH Cpeipl, TUIAHUPOBAHHME IOCTYIIKOB W OIICHKH WX BO3MOXKHBIX
MOCTEACTBUIN JJIsI OKPY>KAOIIEN CPENIBI;

8) HeHHOCTH HAYYHOIO NMO3HAHUSA:

c(OPMHPOBAHHOCTE MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO DPa3BUTHUS
HaykKl U OOUIECTBEHHOM MpaKTHUKW, IIOHMMaHWE MaTeMaTH4YeCKOM HayKu Kak cgepbl
YEJIOBEYECKON ACATEIBbHOCTH, 3TANOB €€ Pa3BUTHA M 3HAYMMOCTH JUIS Pa3BUTHs LIMBUIIM3ALUH,



OBJIAJICHUE A3BIKOM MaTEMaTUKU M MATEMAaTHUYECKOM KyJIbTYPOU KakK CPEACTBOM IO3HAHUS MHUPA,
TOTOBHOCTB OCYILIECTBJIATH IPOCKTHYIO U UCCIIEIOBATEIbCKYIO ACATEIbHOCTh HHAUBUIYAIBHO U B

rpyme.

METAIIPEIMETHBIE PE3YJIbTATbBI
Ilo3nasamenvhole ynugepcaivbuble yueoHbvle oenucmeus

Ba3oBble JJornueckue aeiicTBuA:

BBISIBJISITh M XapaKTEPHU30BATh CYIIECTBEHHBIC MPU3HAKU MATEMATUYECKUX OOBEKTOB, MOHSTHH,
OTHONIICHUH MEXIy MOHATUAMH, (OPMYJIUPOBATh ONpEIeNieHUs] TMOHATUN, YCTaHABIMBATH
CYLIECTBEHHBIN MPU3HAK KJIacCU(UKALMKU, OCHOBaHUS JUIsl 0000IIEHUs U CpaBHEHHs, KPUTEPUU
MIPOBOJMMOIO aHAJIN3a;

BOCIIPUHUMATH, (OPMYJIUPOBATh H  MPEoOPa3OBBIBATH  CYKICHUS: YTBEPAUTCIBHBIC H
OoTpHULaTeNIbHbIE, EAMHUYHBIC, YACTHbIE U OOIIUE, YCIOBHBIE;

BBISIBJISITH MATEMAaTHICCKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MIPOTUBOpPEUHS B (akTax, JaHHBIX,
HAOJIIOJICHUSX W YTBEPXKIACHUSAX, TpeIlaraTh KPUTEPHUH IS BBISBJICHHS 3aKOHOMEPHOCTCU H
MPOTUBOPEUHIA;

JenaTh BBIBOJBI C  HCIOJIb30BAHMEM 3aKOHOB JIOTHMKH, JIEAYKTUBHBIX M HHIYKTHUBHBIX
YMO3aKIYEHUH, YMO3aKIIIOUEHUH 10 aHAJIOTUH;

MPOBOJIUTH CAMOCTOSITENILHO JOKA3aTeNbCTBA MAaTEeMaTHYECKUX YTBEPXKICHUM (MpsSMbIE U OT
MPOTUBHOTO), BBICTPAWBATh APTryMEHTAIMIO, TPUBOJUTH TMPUMEPHl W  KOHTPHPUMEPHI,
000CHOBBIBAaTh COOCTBCHHBIC CYXJICHHS U BHIBOJIBI;

BBIOMpaTh crmoco0 pemieHUs y4eOHOHM 3amauu (CpaBHUBATh HECKOJIBKO BapHAaHTOB PpELICHHS,
BBIOMpaTh HarOO0JIee TOIXO SN C Y4ETOM CaMOCTOSITEIILHO BBIJICIICHHBIX KPUTCPUEB).

ba3oBble ncciienoBarejibcKHue AeiCTBUA:

WCIONIb30BaTh BOMPOCHI KaK HCCIENA0BATENbCKUIT HMHCTPYMEHT TMO3HAHUS, (QOPMYIHPOBATH
BONIPOCHI, (DUKCHPYIOIIHE MPOTUBOPEUYUE, MPOOIeMy, YCTaHABIMBAaTh HMCKOMOE U JIaHHOE,
(GbopMHpPOBATh TUIOTE3Y, APIYMEHTHPOBATH CBOIO MO3UIINIO0, MHEHUE;

MPOBOAUTH CaMOCTOSITENIBHO CIUIAHWPOBAHHBIN SKCIIEPUMEHT, HCCIEIOBAaHUE MO YCTAaHOBIICHUIO
OCOOCHHOCTEH MaTeMaTHYeCKOTO OOBEKTa, SIBIICHUS, IPOIECCa, BBISBICHUIO 3aBUCHMOCTEH
Memny O6”I)€KT3MI/I, SABJICHUAMU, HpOHCCC&MI/I;

CaMOCTOSITENNFHO  (POpPMYIHPOBaTH OOOOIIEHHUS] W BBIBOJBI IO pe3ylbTaTaM MPOBEAEHHOTO
HAOJTIOJICHUSI, UCCIICIOBAHUS, OICHUBATh JOCTOBEPHOCTH IMOJIYUEHHBIX PE3YJIbTaTOB, BHIBOJOB U
0000I1IEHNI];

MIPOTHO3UPOBATh BO3MOXKHOE PA3BUTHE MPOIECCa, a TaKXKe BBIABUTATh MPEITNOTIOKEHUS O €ro
Pa3BUTHUU B HOBBIX YCIOBHUSX.

Pabora ¢ undopmaumeii:

BBISIBJIATh AeUIUTHl MH(OpMAIMK, TaHHBIX, HEOOXOIMMBIX JJIsi OTBETa Ha BONPOC U JUIA
peleHus 3a/1auu;

BbIOMpPATh UH(OPMAIMIO U3 MCTOYHUKOB PA3JIUYHBIX THUIIOB, aHAIU3UPOBATH, CUCTEMATH3UPOBATh
U MHTEPIPETUPOBATh MH()OPMAIHIO Pa3IMYHBIX BUJOB U (OPM Ipe/ICTaBICHHUS;

CTPYKTYpUpOBaTh MH(POPMAIMIO, TPEACTABIATh €€ B Pa3IUYHBIX (opMmax, WILTFOCTPUPOBATH
rpapuyuecKy;

OILIEHUBATh HAJAEKHOCTH WH(OPMAIIHH IO CAMOCTOSATEIEHO C(HOPMYITHPOBAHHBIM KPUTEPHSIM.

Kommynuxamugnvle ynueepcaibible yueoHvle 0elicneus

Oomenne:



BOCIPUHUMATH U (HOPMYIUPOBATH CYKIEHHUS B COOTBETCTBHH C YCIOBUSIMHU U LIEJIIMU OOLICHMUS,
SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOYKY 3PEHUS B YCTHBIX U MHCbMEHHBIX TEKCTaX, JaBaTh
MOSICHEHHUSI 110 XO/1y pELIeHHs 3a/1a4l, KOMMEHTHUPOBAThH MOJyUYEHHBINH Pe3yJIbTaT;

B X0/ 00CYKJICHHSI 33/1aBaTh BOIIPOCHI 110 CYIIECTBY 00CYKIaeMOil TeMbI, MPOOJIEMBI, pelIaeMoi
3a/lauM, BbICKA3bIBaTh WJICU, HALIEJICHHbIC HA MOUCK PEIIEHHUs, COMOCTABISATh CBOU CYXICHHS C
CYXACHUSIMH JPYTUX YYaCTHUKOB Juajiora, oOHapyXUBaTh pa3jiMuuMe U CXOJCTBO IMO3UIUH, B
KOPPEKTHOI opMe GopMyIUpOBaTh Pa3HOTIACHS, CBOM BO3PAKECHHUS;

MPEICTaBIATh pPE3yabTaThl pEIIeHUs 3aJayd, OJKCIEPUMEHTAa, UCCIEIOBAaHUS, TPOEKTa,
CaMOCTOSITENILHO BbIOUpaTh (hOpMaT BBHICTYIUICHHS ¢ YUETOM 3aJa4 MPE3eHTAlUU U 0COOEHHOCTEN
ayTUTOPHUH.

Pezynamusnvle ynusepcaibhble yueonvle 0elucmeus

CaMoopraHmaunﬂ:

COCTABJIATH IUIaH, AJITOPUTM PELICHHUs 3a]1aui, BBIOUPATh CIIOCO0 pelIeHus ¢ yYETOM UMEIOIIUXCs
pecypcoB U COOCTBEHHBIX BO3MOKHOCTEHM, apryMEHTHPOBATb U KOPPEKTUPOBATH BapHaHTbI
pelieHuii ¢ y4€ToM HOBOW MH(pOpMaLuu.

CﬁMOKOHTpOJIb, IMOLIMOHAJIbLHBIA HHTEJIJIEKT:

BJaJIeTh HABbIKAMU II03HABATENbHOW pe(IeKCHH KaK OCO3HAHUS COBEpLIAEMBIX JEHCTBUH U
MBICIIUTEIIBHBIX MIPOIIECCOB, UX PE3yIbTATOB, BIAJETh CIIOCOOAMH CaAMOIIPOBEPKH, CAMOKOHTPOIIS
Ipolecca 1 pe3yibTaTa pelIeHUs] MaTeMaTHYECKON 3a1auy;

IPEIBUAETh TPYIHOCTH, KOTOPbIE MOT'YT BO3HUKHYTH NP PEIIEHUH 3a/1a4H, BHOCUTh KOPPEKTUBBI
B ACATCIBHOCTH Ha OCHOBE HOBBIX O6CTO$IT€JIBCTB, JaHHBbIX, Haf/'IIleHHI)IX OHII/I6OK, BBISIBJICHHBIX
TPYIHOCTEN;

OLIEHUBAaTh COOTBETCTBHME pe3yJbTaTa LEJIU U YCIOBHSIM, OOBACHATh NMPUUYMHBI JOCTHXKEHUS WIN
HEJOCTHKEHUSI PE3YyIbTaTOB JAEATEIbHOCTH, HAXOUTh OINOKY, 1aBaTh OLIEHKY NPUOOPETEHHOMY
OIIBITY.

CoBMecTHAA NeATENbHOCTD:

MMOHUMATh U UCIIOJIb30BaTh MPEUMYIIIECTBA KOMAaHIHOW W MHIUBUYaTbHOU PabOThI MIPH pEIICHUN
yqe6H},1x 3aaa4, HIpUHUMATb LCJIb COBMECTHOU ACATCIIBHOCTH, INIAHUPOBATH OpTraHHU3alHIo
COBMECTHOH paloTBI, pacmpenensiTh BHIbI pabOT, JOTOBApHBATHCS, OOCY)KHATh TMPOIECC H
pe3yibTaT paboThl, 000011aTh MHEHUSI HECKOJIBKUX JTFOJIEH;

y4acTBOBATh B TPYMIOBBIX opMax paboThl (00CYkKIAeHHs, 0OOMEH MHEHUMN, «MO3TOBBIE IITYPMBI»
U UHBIE), BBIMOIHATH CBOIO YacTh Pa0OTHI U KOOPJIAMHUPOBATH CBOM JEUCTBUS C IPYTUMHU YJICHAMU
KOMaHJbl, OIICHMBaThb KayeCTBO CBOEro BKJIaJa B OOIMH MPOAYKT MO KPUTEPUSIM,
chopMyTUPOBAaHHBIM YYaCTHUKAMH B3aUMO/ICHCTBHUS.

INPEAMETHBIE PE3YJIBTATbBI

K xonmy oOyuenust B 10 kjacce oOy4yaromuicss NOTYIHUT CIEAYIOLINE MPEIMETHbBIE PE3yIbTaThl

M0 OT/EJBHBIM TeMaM paboueil mporpaMmbl y4eOHOro Kypca «Ajiredpa M Hadaiaa MaTeMaTHYECKOTro

aHaJInu3an:

Yuciia 1 BLIYMCJICHUA:

CBOOO/IHO ONEpPHPOBATh MOHATUSMU: PALMOHAILHOE YUCIIO, OECKOHEUHasl IEpUOANYEcKas ApoOb,
MPOLEHTHI, UPPALUOHAIBHOE YHCIIO, MHOXKECTBA PALMOHAJIBHBIX M JEHCTBUTEIBHBIX YHCEIL,
MOJIYJIb ICICTBUTEIBHOTO YUCTIA;

MIPUMEHSITh IPOOH ¥ MPOLICHTHI JIJISl PEIICHUS MPUKIIAIHBIX 3a/1a4 U3 Pa3IUYHbIX OTpaciei 3HaHHi
U peaJbHOU KU3HU;



MIPUMEHATH NMPUOJIMKEHHBIE BBIYUCIICHUS, TIPABUJIa OKPYTJICHUS, IPUKUIKY U OIICHKY pe3ysbTaTa
BBIUMCIIEHUH;

CBOOOJIHO ONEpPUPOBATH MOHITHEM: CTEIEHB C IIEJIBIM MTOKa3aTelIeM, UCIIOIb30BaTh MOAXOISIIYIO
dbopMmy 3amucH JEHCTBUTEIBHBIX YHUCEN JUIS PEIICHUs MPAKTUYECKUX 3a7ad W TPEICTaBICHUS
JaHHBIX;

CBOOOJIHO ONEPUPOBATH MOHATHEM: apUPMETHUECKUN KOPEHb HATYpPAJIbHOM CTETICHU;

CBOOOJTHO OTEPUPOBATH MOHITHUEM: CTENEHB C PALIMOHAIILHBIM MTOKA3aTeNeM;

CBOOOJTHO OTEPUPOBATH MOHATHAMU: JJOTapU(pM YUCIIA, TECATUYHBIC U HATYPAIbHBIC JTOTapu(MBbI;
CBOOOJTHO OTEPUPOBATH MOHATUSAMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC YUCIIOBOTO apryMEHTa;
ONEepUPOBAThH MOHATUSMU: APKCUHYC, APKKOCUHYC U apKTAaHT'€HC YHUCIOBOTO apryMeHTa.

ypaBHeHHH H HEPABCHCTBA:

CBOOOJHO OIEpUPOBaTh MOHATUAMU: TOXKIECTBO, YpPaBHEHHE, HEPABEHCTBO, PAaBHOCHJIbHBIE
YPaBHEHUS U ypaBHEHUS-CIICACTBHS, pABHOCUJIbHBIE HEPABEHCTBA,

IPUMEHATh Pa3IMYHble METObl PELICHUs PAllMOHAIBHBIX M JIPOOHO-PALMOHAIBHBIX YpaBHEHUH,
IIPUMEHSITh METOJ1 MHTEPBAJIOB JUIsl PEIICHUsI HEPaBEHCTB;

CBOOOJHO ONEpUpPOBATh MOHATUSAMH: MHOIOWIEH OT OAHOIN NEpeMEHHOI, MHOTOYJIEH C LEeJIbIMU
KO3(QpUIHMEHTaMH, KOPHH MHOIOWIEHA, NPUMEHATh [JeJIeHMe MHOTOYWIeHa Ha MHOTOWIEH C
0CTaTKoOM, TeopeMy besy u reopemy Buera i pemenus 3anay;

CBOOOJHO ONEpUPOBaTh MOHATHAMM: CHCTEMa JIMHEHHBIX YpaBHEHHWM, MaTpula, ONpeneluTeNb
MaTpULbl 2 X 2 U €ro reOMETPUYECKUI CMBICII, UCII0JIB30BATh CBOMCTBA ONpeAenuTens 2 X 2 s
BBIUHCJICHUSI €r0 3HAYEHUs, NPUMEHATh OINPEACIUTENN i PELICHUS CHCTEMBl JMHEHHBIX
YpaBHEHUH, MOJEIUPOBATh pEalIbHbIE CUTYAl[MH C MOMOUIbIO CHUCTEMbl JIMHEHHBIX ypaBHEHUM,
UCCIIEI0BaTh MTOCTPOCHHBIE MOJIEIN C MOMOIIBIO MaTpUIl U ONpPEIEIUTENCH, HUHTEPIPETUPOBATh
IIOJIyYEHHBIN pe3ysbTarT;

UCIOJIb30BaTh CBOMCTBA JEMCTBUI C KOPHAMU /7S TpeoOpa3oBaHUs BEIpaKEHUI;

BBINOJIHATE NPE0Opa30BaHMsl YHCIOBBIX BBIPAKEHUH, COAEPKAIIMX CTENEHU C PALMOHAIbHBIM
IIOKa3aTeleM;

HCIOJIb30BaTh CBOMCTBA Jorapu(moB /i peodpa3oBaHus JOrapu(PpMUUECKUX BbIpaKEHHUI;
CBOOO/JIHO OIEpUPOBaTh MOHATHSAMHU: HMppallMOHAJIbHbIE, IOKa3aTelbHbIE M Jorapudmuueckue
YpaBHEHHUSI, HAXOJUTh UX PELICHHs] C MOMOIIbIO PAaBHOCHIIBHBIX MEPEXOJ0B WM OCYIIECTBIISAS
IIPOBEPKY KOPHEW;

MIPUMEHSITh OCHOBHBIE TPUTOHOMETPUUECKHE (bopMyIIbI Ui npeoOpa3oBaHus
TPUTOHOMETPUUECKUX BBIPAKEHUN;

CBOOOJHO ONEpPHPOBATH MOHATUEM: TPUTOHOMETPUUECKOE YpaBHEHHE, IPUMEHSITh HEOOXOAUMBIE
(GbopMyIIbI ISl pelIeHHs] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX YPAaBHEHUI;

MOJICJIMPOBaTh pealibHble CUTyallud Ha fA3bIKE alreOpbl, COCTABJIATH BBIPAKEHUS, YpaBHEHUS,
HEPABEHCTBA II0 YCJIOBHUIO 3a/Jayd, HCCIENOBAaThb IOCTPOECHHBIE MOJEIM C HCIIOIb30BaHUEM
anmapara anreOpsl.

DyHKIUHA U TPaPUKH:

CBOOOJHO ONEpPHPOBATh MOHATUSAMH: (PYHKIUS, CIIOCOOBI 33aHusl (YHKIMHU, B3aUMHO OOpaTHBIE
GyHKIIUM, KOMIO3UIMS QYHKIMM, rpaduK (YHKIINH, BHIIOTHATDH 3JIEMEHTapHbIE MpeoOpa3oBaHus
rpadukoB QpyHKIHNIH;

CBOOOJHO ONEpPHUPOBATH MOHATHAMM: 00JACTh ONpENEeNeHUs] U MHOKECTBO 3HAUEHUH (QYHKIUH,
HYJIH (QYHKIIMH, TPOMEKYTKH 3HAKOIOCTOSIHCTBA,



CBOOO/IHO OIEPUPOBATH MOHATHAMHU: YETHBIC W HEUETHBIC (YHKIHMH, NEpUogHYecKre (PyHKINH,
MPOMEXYTKH MOHOTOHHOCTH ()YHKIIMH, MakCHMyMbl M MUHHMYMBI ()YHKINH, HauOojblIiee M
HaMMeHbIIIee 3HaUeHHE (QYHKIIMU HAa IPOMEXYTKE;

CBOOO/THO OTIEPHPOBATH MOHATUSAMH: CTEIICHHAS (DYHKIHS ¢ HATYPaJbHBIM H IIEJIBIM IIOKa3aTeIeM,
rpaguK CTENeHHOW (YHKIMM C HATypaJdbHBIM M IENBbIM II0Ka3aTeieM, rpaduk KOpHs N-oi
CTENEHHU KaK (QYHKIIMU 0OpaTHON CTENEHH C HaTypaJbHBIM IIOKa3aTeIIeM;

OIEpPUPOBATH MOHATUSAMU: JMHEWHAs!, KBaJpaTHUHas U OPOOHO-TMHEHHas (YHKIUH, BBITOIHATH
3JIEMEHTApHOE HCCIIEIOBAHUE U TIOCTPOCHUE UX IPa(HKOB;

CBOOOJHO ONEpUPOBATh MOHATUAMHU: MOKa3aTeIbHas U Jorapudmuyeckas GyHKINU, UX CBOHCTBA
U TpaduKH, UCTIONB30BaTh X Ipa(UKH I PEUICHUs ypaBHEHUH;

CBOOOJHO  ONEpPHPOBATh MOHATUSMH: TPUTOHOMETPHYECKAs OKPYKHOCTb, OMNpEACICHHE
TPUTOHOMETPUYECKHUX (PYHKIIUI YUCIOBOTO apryMEHTa;

UCTIONIB30BaTh TPaUKN (QYHKIMHA JJIS UCCIICTOBAHUS TPOIECCOB U 3aBUCUMOCTEN NPHU PEIICHUN
3aja4d U3 APYrux y4eOHBIX MPEIMETOB U PEANbHOW KHU3HH, BBIpaKaTh (POPMYIIaMU 3aBUCHMOCTH
MEXy BETMYMHAMU;

Hayana MaTeMaTH4eCKOI0 aHAJIN3A:

CBOOOJHO OIEpUPOBaTh MOHATHSAMU: apuUpMeTHdecKas U TIeoMeTpudeckas Mporpeccus,
0eCKOHEeUHO YOBIBaIOIIasi TEOMETPHUECKAs MPOrPECCHs, JIUHEHHBIN M SKCIOHEHIHMAIBHBINA POCT,
(dbopMyIa CI0KHBIX POIIEHTOB, UMETh MPECTABICHHE O KOHCTAHTE,

HCII0JIb30BaTh IIPOIPECCUU ISl PELICHMSI pEAJIbHBIX 3314 IPUKJIAJHOTO XapaKTepa;

CBOOOJHO OIIEpUPOBATh HOHATHUSMMU: IIOCJIEZIOBATEIBHOCTb, CIIOCOOBI 3a/laHus
IIOCJIEZI0BATEIbHOCTEN, MOHOTOHHBIE U OTPAaHMYEHHBIE [10CIIEI0BATEIbHOCTH, IIOHUMAaTh OCHOBBI
3apOXK/IEHUS] MaTEMaTHYECKOTr0 aHajIu3a KaK aHaiu3a 0€CKOHEYHO MallbIX;

CBOOOJHO ONEPUPOBATH MTOHATUAMU: HETIPEpPhIBHbIE (DYHKIIMH, TOUKU pa3pbiBa rpaduka GyHKIUH,
acCUMIITOTHI Irpaduka GyHKINY;

cBOOO/JIHO OMepUpOBaTh MOHATHEM: (YHKIUS, HENpPEpbIBHAs HAa OTpe3Ke, NPUMEHSATHh CBOWCTBA
HeNpepbIBHBIX (DYHKIMHA 1151 peleHus 3a1ay;

cBOOO/IHO ONEpUpPOBaTh MOHATHUSAMHU: MEpBasi U BTOpas MPOM3BOAHbIE (YHKIMH, KacaTeiabHas K
rpaduky QyHKIUU;

BBIYUCIISTH TPOU3BOHBIE CYMMBbI, IPOU3BEIEHUS, YACTHOTO M KOMIO3HUIIMU JIBYX (PYHKIIMIA, 3HATH
MIPOU3BOJIHBIE AJIEMEHTAPHBIX (PYHKLINIA;

UCIOJIb30BATh TEOMETPUUYECKHM U (PU3NUECKUI CMBICT IPOU3BOTHOM /IS peILIeHHs 3a/1ay.

MHuo:KecTBA U JIOTUKA:

CBOOO/THO OTIEPUPOBATH MOHATHSIMU: MHOXKECTBO, OTIEpallMy HaJl MHOXKECTBAMH;

HCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBI ammapar JJii OINUCAaHUS PEAJbHBIX IPOIECCOB H
SIBJICHUM, TIPU PEIICHUH 3a/1a4 U3 APYTUX y4eOHBIX MPEIMETOB;

CBOOOJHO OINEPUPOBATh MOHATUSAMH: ONpEAEICHHE, TEOPEMa, YPABHEHHUE-CIIEICTBUE, CBOWCTBO
MaTeMaTH4eCKOro o0bEeKTa, I0Ka3aTeIbCTBO, PABHOCUIIbHBIE YPABHEHHS U HEPABEHCTBA.

K xonny oOyuenus B 11 kiiacce oOydarouuiicss MOJYUUT CIEAYIOIINE MPEAMETHBIE PE3YIbTaThl
[0 OTAEIbHBIM TeMaM pabouell mporpaMMmbl ydyeOHOro Kypca «Aniredbpa W Hadaia
MaTEeMaTHYECKOT0 aHAIN3a»:

Yuciia 1 BLIYMCJIEHUA:

CBOOOJTHO OTEPUPOBATH MOHATUSIMH: HATYpPaJIbHOE W IIEJI0€ YKCIIO, MHOXKECTBA HAaTYpaJIbHBIX U
[ETBIX YHUCEN, MCIOIB30BaTh Mpu3Haku aenuMocTu 1enbix yucesn, HOJ[ nu HOK natypanbHbBIX
yucen JUIs pelieHus 3a1a4, MPUMEHATh aAropuT™ EBKna;



cBOOOZIHO OMEepUpOBaTh MOHATHEM OCTaTKa IO MOJYJIO, 3alUChIBaTh HAaTypajbHBIE 4YHCIa B
Pa3IMYHBIX MO3UIIMOHHBIX CUCTEMaX CUUCIICHUS;

CBOOOJIHO ONEPUPOBATH MOHATUSMHU: KOMIUJIEKCHOE YHCIO M MHOXECTBO KOMILUIEKCHBIX YHCET,
MPEJICTaBIATh KOMIUIEKCHBIE YHWcia B aureOpandyeckodl U TPUTOHOMETPUYECKOH Qopme,
BBITNIOJHATH apu(MeTHYeCKUe ONepaluy ¢ HUIMH U U300pakaTh Ha KOOPAUHATHON TJIOCKOCTH.

YpaBHeHUs] 1 HEPABEHCTBA:

CBOOOJHO OIEPUPOBATH IMOHATUSAMH: HppaAlOHAIBHBIC, IMOKa3aTeNbHbIE U JiorapudMudeckue
HEPABEHCTBA, HAXOAUTh UX PELICHMS C TOMOLIbIO0 PABHOCUIIBHBIX IIEPEXOMIOB;

OCYILIECTBIISATH OTOOP KOPHEH NMPH PelICHHH TPUTOHOMETPUIECKOTO YPABHEHUS;

CBOOOJHO ONEPUPOBATH MOHATUEM TPUTOHOMETPUUECKOE HEPABEHCTBO, IPUMEHATh HEOOXOJUMBbIE
(bopMyIIBI ISl pelIeHHs] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKHX HEPABEHCTB;

CBOOOJHO OIIEPUPOBATh MOHATHSMU: CHCTEMa U COBOKYIHOCTb YPaBHEHUH M HEPaBEHCTB,
PaBHOCHUJIbHBIE CUCTEMBI U CUCTEMBI-CIIEJICTBUS, HAXOJUTh PELIEHUsS] CUCTEMbI U COBOKYIHOCTEMN
palOHaJIbHBIX, HUPPALUOHAIbHBIX, IIOKA3aTENbHBIX U JIOTApU(PMHUUECKUX YpaBHEHUH W
HEPABEHCTB;

pelmiaTb  palMOHaJbHbIE,  HppAlMOHAIbHBIE,  IOKa3aTelbHble,  Jiorapudpmuyeckue U
TPUTOHOMETPUUECKHE YPABHEHUSI U HEPABEHCTBA, COEpKAILKME MOJIYJIN U TTapaMeTphl;
IPUMEHATh I'padUuecKue METOJbl JJs pelleHHs] ypaBHEHUH M HEpaBEHCTB, a TaKXke 3ajay c
napameTpamy;

MOJICJINPOBaTh peajibHble CUTYallUd Ha fA3bIKE alreOpbl, COCTABISATH BBIPAKEHUS, YpaBHEHMUS,
HEPABEHCTBA M HX CHUCTEMBI II0 YCIOBHMIO 3aJaud, HUCCIENOBATh IIOCTPOCHHBIE MOJIEIH C
HCIOJIb30BAHUEM allllapaTa ajareopsl, MHTEPIPETUPOBATh MOTYUYEHHBIN pe3ybTarT.

DOyHKUUM U rpaduku:

CTPOUTH TpaduKy KOMIMO3UIUU (PYHKIMIA C MOMOIIBIO AIEMEHTAPHOTO MCCIEIOBAHUS M CBOWCTB
KOMITO3UIINH JIBYX (DYHKIIUA;

CTPOUTH F'€OMETPUUECKHE 00pa3bl ypaBHEHHUI U HEPABEHCTB HA KOOPAMHATHOM IIOCKOCTH;
CcBOOO/IHO ONEPUPOBAThH MOHATUAMU: TpaUKH TPUTOHOMETPUUECKUX (PYHKIIHIA;

MPUMEHSITh PYHKIUU AJI1 MOJICTHPOBAHUS U HCCIIEIOBAHUS peaTbHBIX MPOIIECCOB.

Havana MaTeMaTH4eCKOI0 aHAJINU3A:

WCIOJIb30BaTh MIPOU3BOIHYIO JUIS UCCIeT0BaHUS (YHKIIMH HA MOHOTOHHOCTh M DKCTPEMYMBI;
HaXOJUTh HANOOJIbIIICE U HAUMEHBIIICE 3HAYCHUS (PYHKIIMHA HEMTPEPHIBHOW HAa OTPE3KE;
WCIIOJIb30BaTh TMPOU3BOTHYIO JUTSI HAXOXKJCHUS HAWIYUIIETr0 PENICHHWS B NMPUKIAJHBIX, B TOM
YHCIIe COMMATbHO-YKOHOMHYECKHX, 3a/1a4ax, I ONPeIeIICHIsI CKOPOCTH M YCKOPEHUS Tpoliecca,
3aIaHHOTO (POPMYJION MITH TPadUKOM;

CBOOOJIHO OIEpPUPOBATh TOHATHUSMHU: TIEPBOOOpa3Has, ONPEACHEHHBIA WHTETpall, HAXOJUTh
MEePBOOOPA3HBIE 3JEMEHTAPHBIX (QYHKIWA W BBIUUCIATH WHTeTpas 1o (opmyrne HproToHa-
JleiiOnuma;

HaXOJUTh IUIOMIATH MIOCKUX (GUTYP U 0OBEMBI TET C MOMOIIBI0 UHTETPANA;

UMETh TPEJCTABICHHE O MAaTeMaTHYeCKOM MOACITUPOBAHWM HA TIPUMEPE COCTABJICHHUS
nuddepeHIaTbHBIX YPaBHEHHI;

pemars TpUKIATHBIe 3aJadyd, B TOM YHCIE COLUATBHO-)KOHOMUYECKOTO U (U3HUECKOTO
XapakTepa, CpeICTBaMU MaTEMAaTHUECKOTO aHAIIK3a.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoanyectBo yacoB
Ne o/ HaumeHoBaHue pa3/iejioB U TeM NPOTrPAMMBbI uIeKTpomHLIE (UHPPOBLIE)
Beero KonrTpoabubie IIpakTuueckue oOpasoBaTe/IbHbIE pecypehl
padoThI padoTshI
1 MHO0XeCTBO NEUCTBUTENBHBIX Yncel. MHOIOUYIEHEL. 24 1
PanmonanbHble ypaBHeHUs U HepaBeHCTBA. CUCTEMBI
JMHEHHBIX YpaBHEHHUN
2 Oyukuun u rpaduku. CreneHHas GyHKIHS ¢ LETbIM 12 1
HokasaresieM
3 Apudmerndeckuii KOpeHb N-0il CTEIICHH. 15 1
Hppanuonaibuble ypaBHEHUS
4 [Toka3zarenbHas ¢pyHkuus. [lokasarenbHble 10 1
ypaBHEHHS
5 Jlorapudmuueckas Gpynkuus. Jlorapupmuueckue 18 1
ypaBHEHUS
6 TpuronomeTpruyeckue BIpaXXEHUs U ypaBHEHUS 22 1
7 [TocnenoBaTenbHOCTH U IPOTPECCUN 10 1
8 HenpepriBabie pynkiuu. [IpousBoanas 20 1
9 [ToBTOpeHnue, 06001IeHNE, cCCTeMaTH3alusl 3HAHUH 5 2
OBHIEE KOJIMYECTBO YACOB 110 ITPOT'PAMME 136 10 0




11 KJIACC

KoumnuectBo yacos
Ne DJIeKTpOHHbIe (LM (POBbIE)
o/ HaumeHnoBaHue pa3/iesioB U TeM MPOrPaMMBbI Beero Kontpoabnbie IIpakTuueckune 06pasoBaTeILHbIE peCYpPChI
padoThI padoThI
NccnenoBanme GpyHKIMIA ¢ TOMOIIBIO MPOU3BOTHOMN 22 1
[TepBooOpasHas 1 HHTETpa 12 1
I'paduxu TpUTOHOMETPHUECKUX (HYHKIIHH. 14 1
Tpuronomerpuieckrue HepaBeHCTBA
4 HppanuronanbHble, MOKa3aTeIbHbIC U 24 1
norapuMUUecKre HePaBeHCTBA
5 KomriekcHsie yncna 10
6 Harypanbnblie u 1iensie yucia 10
7 CucreMsl pallMOHaIbHBIX, UPPALNOHAIBHBIX 12
MOKa3aTeIbHBIX U JOTapu(PMUUECKUX YpaBHEHHIMA
8 3amaqu ¢ mapameTpamMmu 16
9 [ToBTOpEeHue, 06001IeHNE, cCUCTeMaTH3allus 3HAHUN 16
OBHIEE KOJIMYECTBO YACOB 1O MPOTPAMME 136 10 0




IHOYPOYHOE IIVTAHUPOBAHUE

10 KITACC

Ne i/

Tema ypoka

Jara
U3ydeHust

KoanuecTBo 4acoB

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/bHbIE pecypchl

KourpoJubnbie IIpakTnuyeckue
padoThI padoThI

MHO)KGCTBO, ornecpanrn HaaQ MHOXCCTBAMU U UX

1 CBOICTBA

2 Juarpammsbl Diinepa-BenHa

3 [IpuMeHeHne TeopeTUKO-MHOKECTBEHHOTO arapara
JUTSI pelleHus 3a/1a4
Panmonanesubie yncia. OObIKHOBEHHBIE U

4 JECSITHYHBIC TPOOH, TPOLIEHTHI, 0ECKOHEUHBIC
MepUONYECKHE 1podu
Panmonanesueie yncna. OOBIKHOBEHHBIE U

5 JeCSITUUHBIE TPOOH, MIPOLIEHTHI, OECKOHEUHBIE
MepUoOANYecKHe poou

5 [Ipumenenue apodeii U MPOIIEHTOB I PEeIIeHUs
MPUKJIAIHBIX 3a/1a4

- [Ipumenenue apodeii U MPOIEHTOB I PEelIeHUs
MIPUKJIATHBIX 3a/1a4

8 JelictBuTensHble yncaa. PanionanbHbie U
MppalMOHAIIbHBIE YHCIIa

9 ApudmeTrueckue onepanuu ¢ 1eHCTBUTEIbHBIMU
YUCIaMHU

10 Moaynib IeMCTBUTENBHOTO YUCIIA U €r0 CBOMCTBA

11 [TpubnuxEHHBIC BEIYUCIICHUS, TPABUIIA OKPYTICHHUS,
MPUKHJIKA U OLIEHKA pe3yJIbTaTa BEIYMCICHUM

12 OCHOBHBIE METO/IbI PEIIECHHUS LETBIX U APOOHO-




palMOHAIbHBIX YPABHEHUN U HEPABEHCTB

OCHOBHBIE METO/IbI pEIIECHHUS LETbIX U APOOHO-

13 palOHaIbHBIX YPABHEHUM U HEPABEHCTB

14 OCHOBHBIE METO/bl PELLIEHUS LIENbIX U IPOOHO-
palMOHAaIbHBIX YPABHEHUI U HEPABEHCTB
MHoOrowieHsl OT OAHON NepeMeHHOU. [lenenue

15 MHOTO4JIEHa HAa MHOTOYIEH C OCTaTKoM. Teopema
besy

16 MHorouseHsl ¢ neinsiMu Kodpdunrentamu. Teopema
Buera

17 Pemenue cucrem JIMHENHBIX ypaBHEHUM

18 Pemenne cucreM JTMHENHBIX ypaBHEHUN
Matpuna CUCTEMBI JINHENHBIX YPaBHEHUM.

19 Onpenenurens MaTpuLpl 2X2, €ro reOMETPUIECKUI
CMBICJ U CBOIMCTBA; BBIYUCIIEHHUE €TI0 3HAUCHHUSI

20 Onpenenurens MaTpuLpl 2X2, €ro reOMETPUIECKUI
CMBICJ U CBOMCTBA; BBIUYMCIIEHUE €TI0 3HAYCHHUSI

21 [Ipumenenue onpeaenuTens Juisl pelieHns CUCTEMbI
JIMHEWHBIX YPABHEHUHN

99 Pemenue npukiaaHbIX 3aa4 ¢ TOMOIIbIO CUCTEMBbI
JIMHEWHBIX YPABHEHUHN

93 Pemenne npukiaaHbIX 3aa4 ¢ TOMOIIBIO CHCTEMBI
JIMHEUHBIX YpaBHEHUN

24 KonTponbhas pabora: "PannonanbHble ypaBHEHUS U
HepaBeHCTBA. CUCTEMBI IMHEWHBIX YpaBHEHUN"

25 @OynK1Ms, crocoObl 3a1anus GyHkuu. Bzanmuo
obparnbie pyHknuu. Kommo3umus GyHKIwii

26 I'padux GpyHkumu. DneMeHTapHbIe MpeoOpa3oBaHus

rpaduKoB PyHKIIHIA




OO6nactp ornpeeneHuss © MHOKECTBO 3HAUCHHIA

27 dbyakuun. Hymu ¢ynknuu. [IpomexxyTku 3HaK
IIOCTOSIHCTBA

28 Yérusie n HeuéTHbIe pyHKuuu. [leppoanueckue
¢bynkuuu. [IpoMexyTKu MOHOTOHHOCTH (DYHKIIUU

29 MaxkcumyMmbl 1 MUHUMYMBI (pyHKIMH. Hanbombiuee u
HaMMEHbIIIee 3HaUeHNE (PYHKIIMH HA TIPOMEKYTKE

30 Jlunelinas, KBaJpaTu4Has U IpOOHO-TUHEHHAs
byHKIIUN

31 DneMeHTapHOe UCCIIeIOBaHUE U IIOCTPOCHUE
rpaduKOB STHX PYHKIUH

39 DreMeHTapHOe UCCciel0BaHUE U TIOCTPOEHUE
rpadukoB 3TuX GpyHKUINN

33 CreneHs ¢ nensM nokasareneM. bunom Hetorona

34 CrerneHs ¢ 11e6IM ITOKa3zaTenaeM. buaom HeroToHa

35 CrenenHas GyHKLUS C HATYPAJIbHBIM U LEJIBIM
nokasareneM. E€ cBoiicTBa u rpaduk

36 KonTponbnas padora: "Crenennas ¢pynknus. Eé
cBoiicTBa u rpapuk”

37 Apudmernueckuil KOpeHb HaTypabHOU CTETIEHH U
€ro CBOMCTBA

38 Apudmernueckuil KOpeHb HaTypabHOU CTETIEHH U
€ro CBOMCTBA

39 [TpeoOpa3oBaHuUs YNCIOBBIX BBIPAKEHHIA,
COZIep KAINX CTETIEHH U KOPHU

40 [TpeoOpa3oBaHus YUCIOBBIX BBIPAKEHUH,
COZIep KAIINX CTETICHH U KOPHU

41 [IpeoOpa3oBaHus YUCIOBBIX BBIPAKCHUA,

COACpIKAIINUX CTCIICHU U KOPHU




WppanunonansHble ypaBHeHNs. OCHOBHbBIE METO/IbI

42 peLeHMs HPPAL[MOHAJIbHBIX YpPaBHEHHH

43 Wppaunonansabie ypaBHeHUsI. OCHOBHBIE METOBI
peLICHHS HPPAIOHATIBHBIX YPaBHEHHHA

44 WppaunoHnanbHble ypaBHeHUsl. OCHOBHBIE METO/bI
pelLeHNs] HPPALMOHAJIBHBIX YPaBHEHUI

45 PaBHOCHIIBHBIE TEPEXOIBI B PEIICHUH
UppalMOHAIIbHBIX YPaBHEHUN

46 PaBHOCHIIBHBIE TTEPEXOBI B PEIICHUH
UppaMOHATILHBIX YPaBHEHHI

47 PaBHOCHIIbHBIE NTEPEXO/IbI B pEILICHUH
UppalMOHAIIbHBIX YPaBHEHUN

48 PaBHOCHIIBHBIE TTEPEXOIBI B PEIICHUH
UppaloHAIbHBIX YPaBHEHUN
CaoiicTBa 1 rpa@uK KOpHs N-OM CTENEHU KaK

49 (GbyHKIMH 0OpaTHON CTENEeHU C HATypaJTbHBIM
MOKa3aTeieM
CBoiicTBa 1 rpaduK KOpHS N-0i CTENEeHN Kak

50 ¢byHKIMN 0OpaTHOM CTENEHH ¢ HAaTypaJIbHbIM
MOKa3aTeieM

51 KonrtponsHas pabora: "CpoiicTBa 1 rpagux KOpHs N-
oii creneHu. MpparuoHaibHble ypaBHeHU"

59 CreneHb ¢ pallMOHAIBHBIM TTOKA3aTeNEM U €€
CBOMCTBA

53 CreneHb ¢ paliOHaJILHBIM TIOKa3aTesIeM U eé
CBOMCTBA

54 CreneHs ¢ pallMOHaJIbHBIM [TOKA3aTENEM U €€
CBOMCTBA

55 [TokazaTenpHas GyHKIMS, €€ CBOWCTBA U rpaduk




Hcnonp3oBanue rpaduka GyHKIMA A1 pELICHUS

56 . 1
ypaBHEHHH

57 Hcnonp3oBanue rpaduka GyHKIMA A1 pELICHUS 1
YpaBHEHUU

58 IToka3zarenbHble ypaBHEeHUs. OCHOBHBIE METObI 1
pelLeHMsI TOKa3aTeIbHbIX YPaBHEHUN

59 ITokazarenbHble ypaBHEHUS. OCHOBHBIE METO/IbI 1
peleHHsl TOKa3aTebHbIX YpaBHEHUN

60 [TokazarenbHble ypaBHEHUS. OCHOBHBIE METO/IbI 1
pelIeHHs TOKa3aTebHBIX YPaBHEHHHA

61 KonTponbnas pabora: "[lokazarenpHast QyHKIHS. 1
[lokaszaTenbHble ypaBHEHUs"

62 Jlorapudm gucna. CoiicTa norapugpma 1

63 Jlorapudm uucna. ColicTBa jJorapudpma 1

64 Jlorapudm uucmna. CoiicTBa jorapudpma 1

65 €CSTUYHBIE U HATypaJIbHbIE JTOTapU(PMBI 1

y

66 JlecATUUHBIE U HaTypaJibHbIE JTOTapH(pMbI 1

67 [IpeoOpa3oBanue BbIpaKeHHH, CoepIKaLIX 1
Jorapu@msl

68 ITpeoOpa3oBanue BbIpaXKEHUH, COACPIKAIINX 1
sorapupmbl

69 [IpeobOpazoBanme BBIpaXEHUN, COMECPKAIIIX 1
sorapupmbl

70 Jlorapudmuueckas pynkuus, e€ cBolcTBa U rpapuk

71 Jlorapudpmuueckas pyHKIus, €€ CBOWCTBA U TpauK

79 Hcnons3zoBanne rpaduka GyHKITUN A1 pEIICHUS 1
ypaBHEHUU

73 Hcnonb3oBanue rpaduka GyHKIUU A1 peLICHUs 1

YpaBHEHUU




Jlorapudmuuaeckue ypaBHeHUss. OCHOBHBIE METOIBI

74 pelieHus JorapuMUIEcKuX ypaBHEHUM

75 Jlorapudmudeckue ypaBHeHUss. OCHOBHBIE METOIBI
peleHust JorapupMHUUECKUX ypaBHEHUN

76 Jlorapudmuueckue ypaBHeHHs. OCHOBHbBIE METObI
pelieHus JorapuMUIEcKuX ypaBHEHUM

77 PaBHOCHIIBHBIE TEPEXOIBI B PEIICHUH
norapu(MUYECKUX ypaBHEHUI

78 PaBHOCHIIBHBIE TTEPEXOBI B PEIICHUH
JorapuMUIECKUX ypaBHEHUI

79 KonTponbnas pabora: "Jlorapudmuueckas GyHKIus.
Jlorapudmuueckue ypaBHeHus"

80 Cunyc, KOCHHYC, TAHT€HC ¥ KOTAaHT€HC YHCIIOBOTO
apryMeHTa

81 Cunyc, KOCHHYC, TAHT€HC M KOTAaHT€HC YHCIIOBOTO
apryMeHTa

82 ApPKCHHYC, apKKOCHHYC U apKTaHT'€HC YHCIOBOTO
apryMeHTa

83 ApKCHHYC, apKKOCHHYC ¥ apKTaHTE€HC YHCIIOBOTO
apryMeHTa
TpuroHoMmeTpudeckast OKpyKHOCTb, OIIpeIeIICHIE

84 TPUTOHOMETPUIECKUX QYHKITUNA YUCIIOBOTO
apryMeHTa
TpuroHomerpudeckas OKpyKHOCTb, OIIpeIe/ICHHE

85 TPUTOHOMETPUUYECKUX (PYHKIUI YHUCIOBOTO
apryMeHTa

86 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI

87 OcHOBHBIE TPUTOHOMETPUYECKHUE (POPMYITBI

88 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI




89 OcCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 1

90 [IpeobOpazoBaHye TPUTOHOMETPUICCKUX BBIPAKCHUM 1

91 [IpeoOpazoBaHye TPUTOHOMETPUUCCKUX BBIPAKCHUM 1

92 [TpeoOpa3oBanue TPUTOHOMETPHUECKUX BBIPAKECHUI 1

93 [IpeoOpazoBaHye TPUTOHOMETPUUCCKUX BBIPAKCHUM 1

94 Pemrenne TpuroHOMeTpUYECKUX YpaBHEHUU 1

95 Pemennie TpUroHOMeTpUYECKUX ypaBHEHUI 1

96 Pemnrenue TpUroHOMETPHUYECKUX ypaBHEHHUN 1

97 Pemennie TpUroHOMeTpUYECKUX ypaBHEHUI 1

98 Pemrenue TpUroHOMETPHUYECKUX YpaBHEHHUN 1

99 Pemennie TpUroHOMeTpHUYECKUX ypaBHEHUI 1

100 Pemrenue TpUroHOMETPHUYECKUX YpaBHEHHUN 1

101 KonrtponbHas padora: "Tpuronomerpuyeckue 1
BBIPQKEHUS U TPUTOHOMETPUYECKHE ypaBHEHUS"
ITocnenoBarenbHOCTH, CIIOCOOBI 3aaHUS

102 MOCJeI0BaTeIbHOCTEN. MeTo 1 MaTeMaTHYeCKOM 1
WHIYKITUH
MOHOTOHHBIE U OTPaHUYCHHBIC

103 mocJieI0BaTeIbHOCTH. VicTopust aHanm3a 6€CKOHETHO 1
MaJIbIX

104 Apudmerrnueckas nmporpeccust 1

105 ['eomerpuueckas nporpeccus

106 beckoneuyHo yObIBaromiasi reoMeTpruiecKas 1
nporpeccust

107 CymMma 6eckoHeuHO yObIBaroIIeil reoMeTpu4ecKoi 1
porpeccuu

108 JIuHENHBIN ¥ SKCIOHEHIUATIBHBIN pocT. Yuco e. 1

dopmyJia CIOKHBIX MPOLIEHTOB




JIMHENHBIN ¥ SKCIOHEHUHUAIIBHBIN pocT. Uuco e.

109 1
dopmyiia CI0KHBIX IPOLIEHTOB

110 Vcnonp30BaHue MPOTPECcCHH ISl PELICHUs PeaTbHbIX 1
3a]]a4 MPUKJIAJHOTO XapaKTepa

111 Kontposnbnas padota: "[locinenoBareasHOCTH U 1
nporpeccun”

112 HenpepbiBHBIEC QYHKIIMU U UX CBOMCTBA 1

113 Touka pa3pbiBa. ACUMITOTHI IpaduKoB PyHKINH 1

114 CaoiicTBa (yHKIIMI HETIPEPHIBHBIX HAa OTPE3KE 1

115 CBoiicTBa (h)yHKIMI HETIPEPHIBHBIX Ha OTPE3Ke 1

116 MeToa MHTEPBAJIOB TSI pELICHUS HEPABEHCTB 1

117 Meroa MHTEPBAJIOB VISl PELICHUS HEPABEHCTB 1

118 MeToa HHTEPBAJIOB TSI pELICHUS HEPABEHCTB 1

119 [IpumeHeHne CBOMCTB HENMPEPHIBHBIX (QYHKIUH IS 1
pereHus 3a1a49

120 [TpuMeHeHHne CBOWCTB HEMTPEPBIBHBIX (YHKLUHN JUIs 1
peleHus 3aaa4

121 [lepBas u BTOpas Npou3BOIHbIE PYHKIIUU 1

122 OnpeneneHMf, TFe€OMETPUUYECKUN CMBICT 1
MIPOU3BO/THOM

123 Onpenenenue, pU3MUECKUI CMBICT TPOU3BOAHOM 1

124 VYpaBHeHHe KacaTeabHOU K rpaduky GyHKIUN 1

125 VYpaBHeHHEe KacaTeNbHOU K TpapuKy QyHKIMU 1

126 [Tpon3BoHBIC DIIEMEHTAPHBIX (QYHKIIUH 1

127 [Tpon3BoiHBIE NIEMEHTAPHBIX (HYHKIUH 1

128 ITpon3BosnHas CyMMBl, IPOU3BEJCHUS, YACTHOTO U 1
KOMITO3UIIUHU (YHKITHIA

129 [Tpon3BogHAs CyMMBI, TPOU3BEICHUSI, YACTHOTO 1 1




KOMITO3UIIUU (yHKITHIA

HpOI/IBBO,I[HaH CYMMEI, ITPOU3BCACHUS, HACTHOI'O U

130 y 1
KOMITO3UIIUU (yHKITHIA
131 Kontponbnas padota: "[IponsBoanas” 1 1
132 [ToBTOpeHme, 06001IeHNE, CUCTEMATH3aIUs 3HAHU: 1
"VpaBHeHus"
133 [ToBTOpEeHHE, 0000IIEHNE, CHCTEMATH3aIMs 3HAHUI: 1
"OyHKuMKn"
134 HroroBasi koHTpoIbHAs paboTa 1
135 HroroBas koHTpoJIbHAs paboTa
136 [ToBTOpeHME, 0000IIEHNE, CUCTEMATU3AIM 3HAHUHA 1
OBUHIEE KOJIMYECTBO YACOB 110 NTIPOT'PAMME 136 10




11 KJIACC

KoaunuecTBO 4acoB

Ne Hara DJIeKTpOoHHbIe U pPOBbIE
n/n Tema ypoka B Kourpoabnubie IlpakTuyeckue wu3ydeHHss oOpa3oBaTesbHbIE pecypchl
cero padoThI padoThI
1 [IpumMeHeHne MPOU3BOTHON K UCCIICIOBAHUIO 1
(GyHKIMI HA MOHOTOHHOCTB M 9KCTPEMYMBI
2 [IpuMeHeHre MPOU3BOIHOM K HCCIEAOBAHHUIO 1
(G yHKIMI HA MOHOTOHHOCTB M 9KCTPEMYMBI
3 [IpuMeHeHnne Mpou3BOIHON K UCCIEAOBAHUIO 1
(byHKIMIT HA MOHOTOHHOCTB M 9KCTPEMYMBI
4 [IpuMeHeHne MPON3BOIHOMN K UCCIIEA0BAHUIO 1
(GYHKIMI HA MOHOTOHHOCTB M SKCTPEMYMBI
5 [IpuMeHeHne npou3BOIHOMN K UCCIEA0BAHUIO 1
(GYHKIIUI HA MOHOTOHHOCTD U 9KCTPEMYMBI
6 [IpuMeHeHne npou3BOIHON K UCCIEA0BAHUIO 1
(GyHKIMIT HA MOHOTOHHOCTB M 9KCTPEMYMBI
7 Haxoxxnenne HanOOIBIIEr0 U HANMEHBIIIETO 1
3HAYCHHS HEMPEPBIBHON (YHKIIUU HA OTPE3KE
8 Haxoxxnenne HanOOIBIIEr0 U HANMEHBIIIETO 1
3HAYCHHS HEMPEPHIBHON (QYHKIIUMA HA OTPE3KE
9 Haxoxnenue HanOOJIBIIEr0 U HAUMEHBIIIETO 1
3HAuUEHUs HEMPEPHIBHON PYHKIIMK HA OTPE3Ke
10 Haxoxnenue HauOOJIBIIEr0 U HAUMEHBIIIETO 1
3HAuUEHUs HEMPEPHIBHON (PYHKIIMU HA OTPE3KE
11 Haxoxnenne HanOOIBIIEro U HAUMEHBIIIETO 1
3HAYCHUsI HEIPEPHIBHOW (PYHKITUN HA OTPE3KE
12 Haxoxnenne HanOOJIBIIETO ¥ HAUMEHBIIIETO 1
3HAYCHUsI HEIPEPHIBHOW (PYHKITMU HA OTPE3KE
13 IIpumeHeHHE IPOU3BOIHON JJIST HAXOKIACHUS 1




HanJIydmiero pCuICHUA B IPUKIIAAHBIX 3aJadax

14 [IpumeHeHre MPOU3BOTHOM JIJIs1 HAXOXKICHUS 1
HAWIYYILIEro peuieHus B MPUKIIAIHBIX 3a/1a4ax

15  IIpumeHeHHe MPOU3BOIHOMN AJIs OIIPEIeTICHUS 1
CKOPOCTH M YCKOpPEHUS Ipoliecca, 3aJaHHOTO
dbopmyIoi uiu rpagukoM

16  IlpumeHeHUE MPOU3BOIHON TSl ONIPEACTICHUS 1
CKOpPOCTH M YCKOPEHHUS IpOIIecca, 3aJaHHOTO
dbopmyItoit uiu rpaduKomM

17 Kommozumus ¢pyHKIui 1

18 Kowmnozunus ¢pyHkimit 1

19  Kommnosunus GpyHKIUI 1

20  T'eomerpuueckue oOpa3bl ypaBHEHHIA Ha 1
KOOPAWHATHOM IIOCKOCTH

21  T'eomerpuueckue oOpa3bl ypaBHEHH Ha 1
KOOPJIMHATHOM MJIOCKOCTH

22  KoutponbHas pabota: "MccnenoBanue pyHKIui ¢ 1
MOMOIIBIO TPOU3BOAHON"

23  IlepBooOpa3Hasi, OCHOBHOE CBOMCTBO IEPBOOOPA3HBIX

24  TlepBooOpa3Hble a1neMeHTapHbIX QyHKIuUi. [IpaBuna
HaXOKJICHUS TIEPBOOOPA3HBIX

25  IlepBooOpa3Hble a1neMeHTapHbIX QyHKIUi. [IpaBuna 1
HaXO’KJICHUS IepBOOOPA3HBIX

26  Wurerpan. ['eomerpudecknii CMBICT HHTETpaa

27 | BpruucieH#re ONpeaeIEHHOTO HHTErpaja 1mo GopMylie
Herorona-Jleiioaumna

28 | BpluucieHne onpenen€éHHOTO HHTErpaa mo Gopmyie 1
Herorona-Jleitbnuna

29 [IpuMenenne unTerpana st HaXOXKIACHUS TIOIAACH 1

IUIOCKUX (QUTYp




30  Ilpumenenue uHTErpaja s HaX0XICHUS 00BEMOB 1
TreOMETPUYECKUX TeI

31  Ilpumeps! pemenuii qudepeHIrnaIbHBIX YpaBHEHUM 1

32  Ilpumeps! perenunit nuddepeHnanibHbIX YpaBHEHUHA

33  Maremarndeckoe MOAETHUPOBAHNUE PEATbHBIX
MPOIIECCOB C TOMOIIBIO AU P EepeHIINATHHBIX
ypaBHEHUU

34  KoutpoawHas padora: "lIlepBooOpa3Has u uarerpan"” 1

35  Tpuronomerpuueckue GyHKIIMH, UX CBOWCTBA U
rpaduku

36 | Tpuronomerpuueckue (pyHKIHH, UX CBOWCTBA U 1
rpaduku

37 | Tpuronomerpuueckue (pyHKIHH, UX CBOWCTBA U 1
rpaduku

38 | Tpuronomerpuueckue GpyHKIMH, UX CBOWCTBA U 1
rpaduxu

39 | Tpuronomerpuueckue GpyHKIMH, UX CBOWCTBA U 1
rpaduxu

40 | OtOop KOpHEW TPUTOHOMETPUIECKUX YPaBHEHUI ¢ 1
MIOMOIIBIO TPUTOHOMETPUIECKOH OKPY)KHOCTH

41  Ot6op KOpHEN TPUTOHOMETPUUYECKUX YPAaBHEHUH C 1
MIOMOIIBIO TPUTOHOMETPUIECKOH OKPYKHOCTH

42 | Ot0op KOpHEH TPUTOHOMETPUUIECKUX YPaBHEHUI ¢ 1
MOMOIIBIO TPUTOHOMETPUUECKOI OKPY>KHOCTH

43 | Ot0op KOpHEH TPUTOHOMETPUIECKUX YpaBHEHUI C 1
MOMOIIBIO TPUTOHOMETPUYECKOI OKPYKHOCTH

44  PemieHue TPUTOHOMETPUUYECKUX HEPABEHCTB

45 | PeuieHue TpUroHOMETPUUECKUX HEPABEHCTB

46 | PemieHue TpUrOHOMETPHUYECKUX HEPABEHCTB




47

Pemenune TpuroHoMeTpuuECKUX HEPABEHCTB

48  KoutposbHas padora: "I'paduku
TPUTOHOMETPUUYECKUX (YHKLUH.
Tpuronomerpuyeckue HepaBeHCTBA"

49 | OcHOBHBIE METO/Ibl PELICHMS TOKA3aTEIbHBIX
HEPaBEHCTB

50 | OcHOBHBIE METO/IBI PELICHHS MTOKA3aTEIbHBIX
HEPaBEHCTB

51 | OcHOBHbIE METO/IbI PELICHHS [TOKA3aTEIbHBIX
HEPaBEHCTB

52 OcHOBHBIE METO/Ibl PELICHUS [TOKa3aTEIbHbIX
HEPaBEHCTB

53 | OcHOBHBIE METOJIBI PEUICHHS JOTAPUPMHIECKIX
HEPaBEHCTB

54 OcHOBHBIE METO/IbI PELIEHNUs JOrapu(PMUUECKUX
HEPaBEHCTB

55 | OCHOBHBIE METO/IbI PELICHUS JOrapUPMUUECKIX
HEPaBEHCTB

56 | OCHOBHBIE METO/IbI PELICHUS JOrapUPMUUECKIX
HEPaBEHCTB

57 OcHOBHBIE METOJIbI PEIICHUS UPPALUOHATBHBIX
HEPaBEHCTB

58  OcHOBHBIE METOJIBI PEUICHHS NPPAITMOHAITHLHBIX
HEPaBEHCTB

59  OcHOBHBIE METO/IbI PELICHNS UPPALMOHATIBHBIX
HEPaBEHCTB

60  OcHOBHbIE METOABI PEIICHUS UPPALMOHATBHBIX
HEPaBEHCTB

61  I'padmueckue METOIBI PEIICHUS UPPATMOHATHLHBIX

ypaBHEHUH




62

I'padmueckue MeTOIBI pelICHHs HPPALIOHAIBHBIX

yYpaBHEHU U

63 | I'padumyeckue MeTOABl PEIICHHS TTOKA3aTeIbHbBIX
ypaBHEHU I

64 | I'padumyeckue MeTOABI PEIICHHS TTOKA3aTEIbHbIX
HEPABEHCTB

65  I'padumueckue MeTonbl peleHHs JOrapuPMHUIECKUX
ypaBHEHU U

66 | I'padumyeckue METOIBI pEUICHUS JTOTaPHU(PMUUECKUX
HEPaBEHCTB

67 | I'padmyeckue METOABI PEIICHUS JTOTapUPMUUECKUX
HEPABEHCTB

68 | I'padumueckue METOMBI PEIICHHSI IOKA3aTeIbHBIX
JOrapupMHUUECKUX ypaBHEHUH

69 | I'paduueckue METOMBI PEIICHHUS MIOKA3aTeIBHBIX U
norapu(pMUUECKUX YpaBHEHUN

70  I'padumueckue MeTOJbl peLICHUS MTOKa3aTeIbHBIX U
norapu(pMUUECKIX HEPABEHCTB

71  TI'paduueckue MeTOJbl peLICHUs MTOKa3aTeIbHBIX U
J0rapupMHUECKUX HEPABEHCTB

72 KoutpompHas pabota: "MppanmoHanbHbIe,
NoKa3aTesbHbIe U JIorapupMUuecKue HepaBeHcTBa"

73 | KomrutekcHble uncia. Anredpandeckas u
TpUTOHOMETpHYECKasi POPMBI 3aIUCH KOMITIIEKCHOTO
qrcia

74  KommuekcHble uncia. AnreOpanyeckas u
TpUTOHOMETpHUYEcKas (POPMbI 3aMTUCH KOMILIEKCHOTO
yucna

75 | Apudmernueckue oneparyuy ¢ KOMIUIEKCHBIMU

qucjaaMu




76 | Apudmernueckue onepamnyu ¢ KOMIUICKCHBIMU 1
YHCIaMH

77  H300pakeHre KOMIUICKCHBIX YHCEI Ha 1
KOOPJMHATHOM IJIOCKOCTH

78  H3o0pakeHrne KOMIUICKCHBIX YHCEI Ha 1
KOOPJMHATHOM MJIOCKOCTH

79  ®opmyna Myaspa. Kopuu n-oii crenenu u3 1
KOMILIEKCHOTO YHCIIa

80  ®opmyna Myaspa. Kopuu n-oii crenenu u3 1
KOMILJIEKCHOTO YHCIIa

81  IlpumeHEHHE KOMIUIEKCHBIX YHCEN ISl PEIICHHS 1
bu3NYECKUX U TEOMETPUUECKUX 3a7au

82  Koutponbnas pabora: "KomriekcHsie yncina' 1

83  HarypanbHble U [ebIe Yrciia 1

84 Harypanbnble u nensie yucna 1

85 | IIpumeHeHHE MPU3HAKOB JETUMOCTH LIEIBIX YHCEI 1

86 | IIpumeHeHHE MPU3HAKOB JETUMOCTH LIEIBIX YHCEI 1

87  IlpumeHeHHe MPU3HAKOB AETUMOCTH IENIBIX YHCEI: 1
HOJZl u HOK

88  IIpumeHeHMe MPU3HAKOB ACTUMOCTH IIEJIBIX YHCEI: 1
HOJl u HOK

89  IIpumeHEeHHE TPU3HAKOB JCTUMOCTH IIEJIBIX YHCEIT: 1
OCTaTKH 110 MOYITIO

90 | IIpumeHeHHE MPU3HAKOB JETMMOCTH IEIbIX YHCENT: 1
OCTaTKH 110 MOYITIO

91 | IIpumeHeHUE MPU3HAKOB JETMMOCTH IEIbIX YHCET: 1
anropuT™ EBKIMAA IS pemieHus 3a1a9 B HEIbIX
quCliax

92  KontponwHas pabota: "Teopus nenbix yncen” 1




93  Cucrema 1 COBOKYNHOCTh ypaBHEHUH. PaBHOCHIIbHBIE
CHUCTEMBI U CUCTCMBI-CJICACTBUA

94  CucreMa U COBOKYIHOCTh YpaBHEHUN. PaBHOCHIIBHBIC
CUCTEMBI U CUCTEMBI-CJIe/ICTBUS

95 OCHOBHBIE METO/IbI PEIICHUS CHCTEM H
COBOKYITHOCTEH pallMOHAIBHBIX YPaBHEHUN

96  OcHOBHBIE METOIbI PEIICHUS CHCTEM H
COBOKYITHOCTEW MPPaLMOHAIBHBIX YPAaBHEHUU
97  OcHOBHbIE METO/Ibl PEIICHUS CUCTEM U
COBOKYITHOCTEW IMOKAa3aTEIbHbIX YPABHECHUI
98  OcHOBHbIE METO/Ibl PEIICHUS CUCTEM U
COBOKYITHOCTEH ITOKA3aTEeNIbHbIX YPaBHEHUN

99  OcHOBHBIE METOIBI PEIICHUS CHCTEM H
COBOKYITHOCTEH JIorapu(pMUYECKUX ypaBHEHHUI

100  OcHOBHBIEC METOJIBI PEIICHHS CUCTEM U
COBOKYITHOCTEH Jorapu(pMUUECKUX YpaBHEHHM

101 TIIpumeHeHHE cHCTEM K PELICHUI0 MATEMATHYECKUX
3a/1a4 | 3aJ1a4 U3 Pa3InIHbIX 00JIaCTeH HAYKH U
pEeaTbHOM KU3HU, HMHTEPIIPETAIHSI TIOJTYICHHBIX
pe3yJIbTaTOB

102 IIpuMmeHeHHE CHCTEM K PEIICHUI0 MATEMATHYECKUX
3a/1a4 ¥ 3a/1a4 U3 pa3IndHbIX 00JIacTell HAyKU U
peabHOM KU3HU, UHTEPIIPETALIUS MTOTyUEHHBIX
pe3yIIbTaToOB

103  IIpumeHeHHE HEPABEHCTB K PELICHUIO
MaTeMaTHUYeCKUX 3a]a4 U 3a/1a4 U3 Pa3IndHbIX
o0acTeil HayKH U pealbHOM KU3HHU, UHTEPIpeTaLus
NOJIYYEHHBIX Pe3yJbTaToOB

104  KontpompHas pabora: "CucTembl palliOHAIBHBIX,

HppanuoOHaJIbHBIX MTOKAa3aTCIIbHbIX U




JorapupMHUECKUX ypaBHEeHUN"

105 PanmoHaneHBIE YpaBHEHHS C TapaMeTpaMu 1

106 = PanmonasibHbBIC HEPABEHCTBA C MTapaMeTpaMu 1

107  PanmoHasibHBIE CHCTEMBI C TapaMeTpaMu 1

108 MHppammonaibHble ypaBHEHHS, HEPABEHCTBA C 1
napameTpamu

109 HppaunoHadbHBIE CUCTEMBI C TApaMETPaMH 1

110 Iloka3arenbHbIC YpaBHEHHs, HEPABEHCTBA C
napameTpamu

111  Iloka3zaTenbHBIC CUCTEMBI C TTapaMETPaMHU

112 Jlorapudmuyeckre ypaBHEHHS, HEPABEHCTBA C 1
napameTpamu

113 Jlorapudmuyeckre CUCTEMBI C ITapaMeTpaMu 1

114  TpuroHoMeTpuyecKkue ypaBHEHUs C apaMeTpaMu 1

115  TpuroHoMmerpuyeckrue HepaBEHCTBA C MapaMeTpaMu 1

116  TpuroHOMeTpUYECKHE CHCTEMBI C TapaMeTpaMu 1

117  TloctpoeHue u UccleI0OBaHUE MATEMAaTHIECKIX 1
MoJieiell pealbHbIX CUTYaluil ¢ TOMOILBIO
YPaBHEHUH ¢ TapamMeTpaMmu

118 TIloctpoeHue u Ucciaen0BaHUE MATEMATHIECKIX 1
MoJieNiell peallbHBIX CUTYallui ¢ MOMOILBIO CUCTEM
YpaBHEHM ¢ MapamMeTpaMu

119  TlocTpoeHue U HCCIeTIOBAaHUE MATEMATHICCKUX 1
MoJieNiell peallbHBIX CUTYallui C TOMOIIBIO CUCTEM
YpaBHEHM ¢ MapamMeTpaMu

120  KonrtpompHas padora: "3agauu ¢ mapamerpamu”

121  TloBropenue, 0000IIEHUE, CUCTEMATH3aIMs 3HAHUI:
"VpaBHenus"

122  TloBropenue, 0000IIEHUE, CUCTEMATH3alMs 3HAHUI: 1




"VpaBuenus"

123  IloBTopenue, 0600MIIEHNE, CUCTEMATHU3AIMS 3HAHUN: 1
"VpaBHenus. Cuctembl ypaBHEHUN"

124  TloBropenue, 0000IIEHUE, CUCTEMATH3AIMS 3HAHUI: 1
"Hepasencrna"

125  TloBropenue, 0000IICHHE, CUCTEMATHU3AIIVS 3HAHHI: 1
"HepaBenctaa"

126  IloBTOopenue, 0600IIEHNE, CUCTEMATU3AIMS 3HAHUN: 1
"Hepasencrtpa"

127  TloBTopenue, 0000IIEHNE, CUCTEMATU3AIMS 3HAHUN: 1
"[IpousBoaHas u e€ npumeHenue"

128  TloBropeHue, 0000IICHHE, CUCTEMATH3AIIMS 3HAHHI: 1
"ITpousBoaHas u €€ npuMeHeHue"

129  TloBTopeHue, 00OOIICHHE, CUCTEMATH3AIIHS 3HAHHIH: 1
"IIpousBoaHas u €€ npuMeHeHue"

130 IloBropeHue, 0000IICHNE, CUCTEMATHU3AIIMS 3HAHHI: 1
"MHTerpai u ero npuMeHeHue"

131 TIloBropeHue, 0000IICHHE, CUCTEMATHU3AIIMS 3HAHHI: 1
"OyHKkuun"

132  TloBropeHue, 000OIICHHE, CUCTEMATH3AIIHS 3HAHHI: 1
"®yHkun"

133  TloBTopeHwue, 000OIICHHE, CUCTEMATH3AIIMS 3HAHHI: 1
"®yHkun"

134  HroroBas KOHTpOJIbHAsA paboTa

135  HroroBas KOHTpOJbHAs padboTa

136  TloBropeHue, 000OIICHHUE, CHCTEMATH3AINS 3SHAHHMA

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10




IMPOBEPAEMBIE TPEBOBAHUSA K PE3YJIBTATAM OCBOEHUA

OCHOBHOM OBPA3OBATEJBbHOM ITPOTPAMMBI

10 KJIIACC
Kon .
IIpoBepsiemble npeAMeTHBIE Pe3yJIbTAaThl 0CBOCHHS OCHOBHOM
NPOBePSIEMOr0 .
00pa3oBaTe/IbHOI MPOrpaMMBbl CpeHero o01ero 00pa3oBaHus
pe3yJabTara
1 Yucna u BBIYUCIEHUS
11 OnepupoBaTh  MOHATUSAMH:  pPAlMOHAIBHOE W JACHCTBUTEIBHOE  YHUCIIO,
' OOBIKHOBEHHAS U IECATHYHAS IPOOb, IPOIICHTHI
12 BrimonsaTe apudmernyeckue onepanii ¢ paluoOHAIbHBIME U JCHCTBUTEILHBIMU
' YHCIIAMA
13 BbinonsaTe npuOIMKEHHBIE BBIYUCIECHUS, chovm,syﬂ IpaBUja OKPYIJIEHUS,
JieNaTh MPUKUIKY U OLIEHKY pe3yJIbTaTa BEIYMCICHUH
OnepupoBaTh MOHATUSAMU: CTENEHb C IEJBIM IOKa3aTeleM, CTaHaapTHas ¢dopma
14 3allUCH JIEHCTBUTENBHOIO YHCa, KOPEHb HATYpajJbHOW CTENEHH; HCIIOJIb30BaTh
' HOIXOAALIYI0 (POpPMY 3aIIUCH AEHCTBUTEIbHBIX YMCEN JAJIS PELICHUS MPAKTHUECKUX
3aj1ay M MpeJICTaBICHUs JaHHbBIX
OnepupoBaTh HOHATHSMM: CHHYC, KOCUHYC M TAaHI€HC MPOM3BOJBHOIO YIJIA;
1.5 UCIIOJIb30BaTh 3aMUCh IPOM3BOJILHOIO yIila yepe3 oOpaTHble TPUTOHOMETPUUYECKHUE
byHKIUU
2 VYpaBHEeHUs U HEpaBEHCTBA
OnepupoBaTh TOHSATHSMH: TOXIECTBO, YpaBHEHHE, HEPaBEHCTBO, LEJOE,
2.1 panroHaIbHOE, UPPAMOHATIFHOE YpaBHEHHE, HEPABEHCTBO, TPUTOHOMETPUYECKOE
ypaBHEHHE
99 BeimonHATe npeoOpa3zoBaHMs TPUTOHOMETPUYECKUX BBIPRKEHUH U pemarhb
' TPUTOHOMETPHUYECKUE YPABHEHHS
BeimonHATe npeoOpa3zoBaHMs  IIENBIX, pPALMOHAIBHBIX W  HPPALMOHAIBHBIX
2.3 BBIPKEHUI M pelaTb OCHOBHBIE TUIIBI II€JIBIX, PAllMOHATIBHBIX U UPPALMOHATIBHBIX
YpaBHEHMI U HEPABEHCTB
94 [TpuMeHATh ypaBHEHUS W HEPABEHCTBA JJIS PELICHHs MaTeMaTHMYeCKHX 3a/1ad U
' 3aJa4 U3 Pa3IUYHbIX 00JIacTel HAYKU U pealbHOU KU3HU
MonenupoBaTh peanbHbIE CHTYyallMd Ha SI3BIKE anreOpbhl, COCTABIISATh BBIPAKEHUS,
2.5 ypaBHEHHsI, HEPABEHCTBA IO YCIOBUIO 3a/1a4H, UCCIIEA0BATh OCTPOCHHBIE MOJIEITH
C MCIIOJIb30BaHNEM amrapara ajareopsl
3 OyHKIMHN 1 TpadUKU
OnepupoBaTh MNOHATUAMHU: (YHKIMS, CHOCOOBI 3anaHus (GYHKLIWH, OO0JIACTb
3.1 OTpesieieHusT U MHOXXECTBO 3HaueHWi (yHKIuM, rpaduk (QyHKIHMH, B3aUMHO
oOpaTHble GYHKLIUU
3.9 OnepupoBaTh MOHATHSAMU: UYETHOCTb M HEUYETHOCTh (YHKUUHU, HYIH (DYHKIUH,
' POMEXYTKH 3HAKOIIOCTOSIHCTBA
3.3 Hcnonws3oBath rpaduku GyHKUKN I pelieHus] ypaBHEHUI
3.4 Crpoutb M 4HUTaTh TpapUKU JIMHEHHON (QYHKIUHM, KBaJpaTUYHON (QYHKIUH,
CTETIeHHOW ()YHKIIUU C IENIBIM MTOKa3aTeIeM
3.5 Hcnonp3oBath rpaguku QyHKIUH U1 MCCIIEAOBAHUS MIPOILIECCOB M 3aBUCUMOCTEH




OpU peuleHHH 3aJad U3 JPYruX Y4eOHBIX MPEIMETOB U pealbHOM >KHU3HH,
BbIpaXxaTh (OpMyJaMH 3aBUCUMOCTU MEXIY BEIUUYUHAMU

4 Hauana maTtemaTndeckoro aHaausa
41 OnepupoBaTb  MOHATUAMM: MOCNIE0BATEIbHOCTh,  apudmernyeckas U
' reoOMeTpUYEeCcKasi MpOrpeccuu
4.9 OnepupoBaTh MOHATUSIMU: OECKOHEYHO yOBIBaIOIIasi TeOMETpUYECKasi POrpeccus,
' CyMMa OECKOHEUHO yOBbIBaIOIEH TeOMETPUUYECKOM Mporpeccun
4.3 3aiaBaTh MOCIEI0BATEIIbHOCTH PA3IMYHBIMU CIIOCOOaMHU
44 Hcnonb30BaTh CBOMCTBA IOCJHEAOBATEIBHOCTEH M IPOrPECCHM ISl pPELICHUS
' peaNbHBIX 3aJ1a4 MPUKIAJHOTO XapaKTepa
5 MHo>xecTBa U JIOTHKa
5.1 OrnepupoBaTh NOHIATHSIMU: MHOXKECTBO, ONIEpaIlii HaJl MHOKECTBAMH
5.9 Hcnonb30BaTh TEOPETUKO-MHOXKECTBEHHBIM amnmapar il ONHMCAHUS PeajbHbIX
' MIPOLIECCOB U SABJICHUM, PU PEIICHUH 3aa4 U3 IPYTUX yUYeOHBIX IPEIMETOB
5.3 OnepupoBaTh NOHATHSIMU: ONPENIEICHUE, TEOPEMA, CIIECTBUE, JOKA3ATEIbCTBO
11 KJIACC
Kon .
IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM
NpoBePSIEMOro .
0o0pa3oBaTeJbHOI MPOrPaMMBbl CpeHero 001ero odpa3oBanusi
pe3yJabTara
1 Yucia v BBIYUCICHUS
OrnepupoBaTh MOHATUAMU: HATypajbHOE, IEJ0€ YMCIIO; WCIOIb30BaTh MPU3HAKU
11 JNEeTUMOCTH IIEJIBIX YHCEeJ, pa3JIoKEHHE YHCIa Ha TPOCThIE MHOXKHUTENIU JUIst
pelieHus 3aaaq
1.2 OnepupoBaTh NOHIATHEM: CTENIEHB C PALIMOHAIBHBIM MOKa3aTeleM
13 OnepupoBaTh MOHATUSMHU: JorapudM 4dHcla, JECATUYHBIE M HATypaJbHbIC
' JIorapUQMBI
2 YpaBHEHHs 1 HEPABEHCTBA
[IpyMeHsITh CBOMCTBA CTENMEHU IS MPeoOpa30BaHUs BHIPAKEHHUI, OMEpUPOBATH
2.1 MOHSATUSMHU: TOKA3aTEIHbHOEC YPAaBHECHHE U HEPABEHCTBO; PEIIaTh OCHOBHBIC THIIBI
MOKa3aTeJIbHBIX YPAaBHEHU U HEPABEHCTB
BemonHsATe  mpeoOpa3oBaHUsS ~— BBIPAKEHUW,  COJIEpKAIIUX  JIOTapU(MBL;
2.2 OTIEpUPOBAThH MOHATUSMU: JIOTapHU(PMUUECKOE YpaBHEHHE M HEPAaBEHCTBO; peIlaTh
OCHOBHBI€ THUIIBI JIOTAPUPMUIECKUX YPABHCHHUIN  HEPABEHCTB
2.3 HaxoauTts pemieHus npocTenux TpPUroHOMETPUUECKUX HEPABEHCTB
24 OnepupoBaTh NOHATUSMH: CHCTEMA JIMHEHHBIX YPABHEHUH M €€ pEIICHHUE;
' WCIIOJIH30BaTh CUCTEMY JIMHEHHBIX YPABHEHHM JIJIS1 PEIICHUS] MPAKTHICCKUX 3aa
25 Haxomute penieHuss OpoCTEHIIMX CHCTEM M COBOKYITHOCTEH pPAMOHAJIBHBIX
' ypaBHEHUI U HEPABEHCTB
MonenupoBaTh peallbHbIe CUTYAIlUU Ha S3bIKE aIreOpbl, COCTABNIATH BBIPAKCHHUS,
2.6 YpaBHEHHUs, HEPaBEHCTBA W CHUCTEMbl 10 YCIOBHUIO 3aJauyM, HCCIEA0BaTh
MOCTPOEHHBIE MOJIETTU C UCTIOJIb30BaHUEM ammapara ajareopbl
3 OyHKIUYU U TpapUKU




OnepupoBaTh NOHIATUSAMU: TIEpUOANYECKas PYHKIIHS, TPOMEXYTKH MOHOTOHHOCTHU
GyHKIIMHM, TOYKU SKCTpeMyMma (YHKIUU, HauOoJjblllee M HauMeHbIlee 3HaueHUs

31 (GYHKIMM Ha MPOMEXYTKE; HCIONb30BaTh HUX UL HCCIENOBAaHUS (YHKIHH,
3a1aHHOH rpauKOM
OmnepupoBaTh NOHATHAMH: TpadUKH [OKA3aTENbHOH, JOrapuMHUYECKOd U
3.2 TPUTOHOMETPUYECKUX (QYHKIMH; N300pakaTh UX HAa KOOPAMHATHOW IUIOCKOCTH M
UCTIONIb30BATH JUIS PEIICHHs yPaBHEHHI U HEPAaBCHCTB
33 N300pakaTh Ha KOOPAMHATHOW IUIOCKOCTH TpadUKU JIMHEHHBIX ypaBHEHHUH H
' UCIIOJIb30BATh UX VISl PEILICHUSI CUCTEMBbI JIMHEHHBIX YPaBHCHUI
34 Hcnonb3oBate rpaduku QyHKIMHA 11 MCCISIOBAHUS MPOIECCOB U 3aBUCUMOCTEH
' U3 IPYruX y4eOHbIX AUCIHUIUINH
4 Hauana MaTemMaTH4eckoro aHaamsa
OmnepupoBaTh TOHATUSIMHU: HENpepbIBHAS (QYHKIMSA, POU3BOAHAS (QYHKIIHU;
4.1 UCIIOJIb30BAaTh T€OMETPUUCCKUIA U (PU3MYECKUI CMBICT POU3BOIHON JUIsl PELICHUS
3a1aq
49 Haxomuth mpoHM3BOAHBIC AIIEMEHTAPHBIX (YHKIUH, BBIYUCISATH IPOM3BOIHBIC
' CYMMBI, IPOHM3BEICHHUS, YACTHOTO (PYHKIIHIA
43 Hcnonp30BaTh MPOM3BOAHYIO IS UCCIIEAOBAaHUS (DYHKIIMM HAa MOHOTOHHOCTH H
' IKCTPEMYMBI, IPUMEHSTH PE3YIIbTAThl UCCIEIOBAHUS K TOCTPOSHHIO rPpauKkoB
44 Hcronp30BaTh TNPOW3BOIHYIO ISl HAXOXKICHUS HAWIYYIIEro pemeHus B
' NPUKIAHBIX, B TOM YHCJIE COUUATbHO-9KOHOMUYECKHUX, 3a/1a4axX
45 OnepupoBaTh  NOHATHAMH:  IEpBOOOpasHas W HWHTErpaj;  I[OHUMATh
' TeOMETPUYECKUI N (PU3MYECKUN CMBICI UHTErpajia
46 Haxomuth mepBooOpa3Hbie AJIEMEHTApHBIX (GYHKIUHA, BBIYUCIATH WHTETPaj IO
' dopmyie Herotona — JleiiOuuia
47 Pemate mpuknamHeie 3agadd, B TOM YHCIE COMHAIBHO-d)KOHOMHYECKOTO U

(u3ndecKoro xapakrepa, CpeJICTBAMU MAaTEMaTHYECKOTO aHAIN3a




IMPOBEPAEMBIE 2JIEMEHTbBI COAEP KAHUSA

10 KJIACC
Kon IIpoBepsieMblii 3J1IeMEHT COAEPKAHMS
1 Hucna u BIYUCICHUS
Parmonanbueie yncna. OOBIKHOBEHHbBIE U JCCATUYHBIE JpOOW, MPOLEHTH, OECKOHEYHBIE
11 | MepHOnMIeCKHe apodu. Apudmernyeckue Omnepanud ¢  palHoOHAIBHBIMU  YHCIIAMHU,
' npeoOpa3oBaHusl YHUCIOBBIX BbhIpakeHH. [IpuMeHeHne apoOeil U MPOIEHTOB ISl pEeIIeHUs
MIPUKJIAJHBIX 33/1a4 U3 Pa3JIUYHBIX OTPACIICH 3HAHUU U pealbHOU KU3HU
JleiicTBuTenbHble uucia. PalyoHanbHble U HppalMOHANbHbIE 4YHCla. ApupMeTHYECKHe
1.2 |omepaumu ¢ JEHCTBUTENBbHBIMH 4uclIaMH. [IpuOmmkEHHBIE BBIUMCICHUS, TpaBUIIA
OKPYIJICHUS, IIPUKUKA U OLICHKA PE3YJIbTATA BBIYNUCICHUN
Crenenp c nensiM mnokasareneMm. CrangaptHas (opma 3amucu JEHCTBUTENBHOTO YHCIA.
1.3 | Ucnonp3zoBanue mnoaxonsameil (opmbl 3amucu ASMCTBUTENIBHBIX YHCEN [UIsl peIlleHus
MIPAKTHUYECKUX 3a/1a4 U IPEJICTABICHUS JaHHBIX
14 ApudmeTnueckuii KOpeHb HaTypalbHOU cTeneHu. JleiicTBus ¢ apupMETHYECKUMH KOPHIMH
' HaTypaJbHOM CTENEHU
15 CuHyC, KOCMHYC M TaHI'€HC YHCJIOBOI'O apryMeHTa. ApPKCHHYC, apKKOCHUHYC, apKTaHI'€HC
' YHUCJIOBOI'O apryMeHTa
2 VYpaBHEHMSI U HEPABEHCTBA
2.1 | ToxnecTBa U TOXKJIECTBEHHBIC TPEOOpPa30BaHUS
99 [IpeoOpa3oBanne TPUTOHOMETPUYECKUX BbIpaXeHUH. OCHOBHBIE TPUTOHOMETPHYECKHE
' bopmyJIbI
2.3 | YpaBHeHHe, KOPeHb ypaBHeHUs. HepaBeHCTBO, pelieHre HepaBeHCTBa. MeTo T MHTEPBAJIOB
2.4 | Pemenue 1enbix U JpoOHO-PAIMOHANBHBIX YPaBHEHUH 1 HEPABEHCTB
2.5 | Pemenne uppannoHagIbHBIX YpaBHEHUH U HEPABEHCTB
2.6 | Pemenne TpUTOHOMETPUYECKUX YpaBHEHHH
57 [IpuMeHeHne ypaBHEHHMI M HEPaBEHCTB K PEUICHUI0 MATEMaTHYECKHMX 3aJad U 3a7ad M3
' pa3IMYHBIX 00JacTei HayKH U pealbHOM JKU3HH
3 OyHKIMH U TpaduKH
3.1 | ®dysknwms, cnocoOs! 3aganus pyHkuuu. ['paduk pynknuu. BzanmHo oOpaTHbie GyHKINT
3. OO6nacte ompeneneHuss ¥ MHOXKECTBO 3HaueHuM QyHkuuu. Hymu ¢ynkuuu. [Ipomexyrku
' 3HAKOMOCTOSIHCTBA. UETHBIC U HEUETHBIC (YHKIIUU
33 Crenennass (yHKIOHMS C HaTypaJbHBIM W IENbIM TIOKazaTeneMm. EE€ cBoiicTBa u rpaduk.
' CoiicTBa 1 rpa@uK KOpHS N-Oi CTENeHU
3.4 TpuronomeTrpuyeckas OKpyKHOCTb, ONpeieNIeHne TPUTOHOMETPUUECKUX (DYHKIIUN YHCIOBOTO
' aprymeHra
4 Hauana maremaTnueckoro anaiamn3za
41 [TocnenoBarenpHOCTH, CHO0COObI 3a1aHUS IIOCJIEI0BATEIBbHOCTEM. MoOHOTOHHBIE
' [IOCJIEI0BATEIILHOCTH
Apudmernueckas U reoMeTpuueckas nporpeccuu. beckoHeuHo yObIBaroias reoMeTpruueckas
4o |TPOrpeccHs. Cymma OeckoHEYHO YObIBarolllell reomeTpuyeckoil mnporpeccun. dopmyia

CIIOKHBIX MpPOLEHTOB. lcnonp30BaHWE MpOrpeccuy MJisi PpEeUIeHHs pealibHbIX —3a]ad
MIPUKIIQJHOTO XapaKkTepa




MHoecTBa U JOTHKa

MHosecTBO, onepanuu Haja MHoxecTBamu. Jluarpammbsl Oitiepa — Benna. Ilpumenenue

5.1 | TeopeTHKO-MHOXKECTBEHHOIO amrapara JJisi ONMCaHUs PEeaJbHBIX MPOLECCOB U SIBICHUH, MpU
pelIeHUH 3a]1a4 U3 APYTUX YIeOHBIX IPEIMETOB
5.2 | Ompenenenne, Teopema, CIeICTBUE, T0KA3aTEIBLCTBO
11 KJIACC
Kon IIpoBepsieMblii 3JIEMEHT COePKAHUS
1 Yucna u BBIYUCIECHUS
11 Harypanbnsie u nensie yucna. [IpusHaky 1eIMMOCTH LEIIbIX YUCEI
1.2 Crenesb ¢ palMoHaJIbHBIM IIOKa3aresnaeM. CBoicTBa cTeneHu
1.3 Jlorapudm uncna. [lecaTuynble U HATypaJIbHBIC JTOTapHUPMBI
2 VYpaBHeHUs U HEpaBEHCTBA
2.1 [IpeoOpa3zoBanue BeIpaKEHUH, COIEPIKAIIUX JTOTapUPMBbI
2.2 [IpeoOpa3oBanue BRIpAKEHNMN, COACPIKAIINX CTENICHH C PAllHOHAILHBIM TIOKa3aTeIeM
2.3 [TprMepbl TPUrOHOMETPUUECKUX HEPABEHCTB
2.4 [Toka3arenbHble ypaBHEHHs U HEPABEHCTBA
2.5 Jlorapugmuueckue ypaBHEHHUS U HEPAaBEHCTBA
26 Cucrtembl JIMHEHHBIX ypaBHeHHUH. PelieHue npuKIagHbIX 3aad C MOMOIIBIO CHUCTEMBI
' JIMHENHBIX YpaBHEHUN
2.7 CucTteMbl 1 COBOKYITHOCTH PALIMOHAIBHBIX YPABHEHUN 1 HEPABEHCTB
28 [lpumeHeHne ypaBHEHHH, CHCTEM M HEPABEHCTB K PEIICHUI0 MAaTeMaTHYECKUX 3a/1ad H
' 3a/1a4 U3 pa3InYHbIX 00JIaCTel HaAyKU U peaibHON KU3HU
3 OyHKIMH U TpaduKu
Oyukuus. Ilepuonnueckune  ¢yHkuuu. IIpoMexyTkn  MOHOTOHHOCTH — (PYHKIIHH.
3.1 MaxkcuMmyMmbl 1 MUHUMYMbI GyHKIMU. Hanbombiiee 1 HanMeHbllee 3HaueHue pyHKIUN Ha
IPOMEXKYTKE
3.2 Tpuronomerpuueckue GyHKIMH, UX CBOWCTBA U IpapuKu
3.3 [Toka3arenbHas u orapudmuyeckas GyHKIINU, X CBOHCTBA U TpaduKH
3.4 Hcnonb3oBanue rpadukoB GyHKIMN A7 pelieHs] ypaBHEHUH 1 JIMHEHHBIX CHCTEM
Ucnonb3zoBanue rpadukoB (GYHKIMA JUIsT MCCIEIOBAaHUS TPOILIECCOB U 3aBHCHUMOCTEH,
35 KOTOpbIE BO3HUKAIOT TIPU PEUICHWW 33734 W3 JPYTHX YYEOHBIX TPEAMETOB W PeaTbHOMN
KU3HH
4 Havana maTreMaTH4ecKoro aHaamsa
4.1 HenpepoiBable pyHKIIMU. MeTO] MHTEPBAJIOB AJIsl pEIICHUs] HEPAaBEeHCTB
4.2 [TpousBoanas ¢pyHkiuu. ['eomeTpruyeckuit 1 GU3NIECKUI CMBICI TPOU3BOIHOM
43 [Tpon3BosHbIE 31€MEHTapHBIX (GYHKUIUNA. DOPMYINIBI HAXOXKAECHUS MPOU3BOAHON CYMMBI,
' MIPOM3BEICHUS M YaCTHOTO (DYHKIIUH
44 [TpuMeHeHne POU3BOAHON K MCCIETOBAHUIO (PYHKIMH HAa MOHOTOHHOCTh U 9KCTPEMYMBI.
' HaxoxxneHre HanOoIbIIero 1 HAMMEHbIIET0 3HaUYeHUs (PYHKIIMU Ha OTpe3Ke
45 [lpumeHeHne TPOW3BOAHON JJIsi HAXOXKICHUS HAWIYYIIer0 pEHICHUS B TPUKIAIHBIX
' 3aaydax, AJIs ONpeaesieH|s] CKOPOCTH Ipoliecca, 3alaHHOro (GopMyInoil uitu rpadukom




4.6

[TepBooOpaznas. Tabnuia nepBooOpa3HbIX

4.7

Wuterpan, ero reomMerpuueckuil ¥ (QU3MUECKUIl CMbICH. BbluncieHne WHTErpana Io
dopmyne Hetorona — JleiiOHuma




ITPOBEPAEMBIE HA EI'D IIO MATEMATHUKE TPEBOBAHUSA

K PE3YJBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJILHOM

IMPOI'PAMMBbI CPEJHETI'O OBIIEI'O OBPA30OBAHUA

Kon
NpoBePSIeMOro
TpeOOBaHUS

IIpoBepsiemble TpeGOBaHUS K PeIMETHBIM Pe3yJbTATAM OCBOEHUS
OCHOBHOI 00pa30BaTeJIbHOM MPOrpaMMbl CpeHero 0011ero 0opa3oBaHus

Bnanenne meromaMu J10Ka3aTeNbCTB, JITOPHUTMAMH PEIICHHS 3ajad; YMCHHE
(bopMyIHpOBaTh M ONEPHPOBATH TOHSATHSIMHU: OIPEICIICHHE, aKCHOMa, TeopeMa,
CIIC/ICTBUE, CBOWCTBO, MPHU3HAK, JIOKA3aTEILCTBO, PABHOCHIbHBIC (DOPMYITUPOBKH;
OpPUMEHSATh UX; yMeHue (opMmynupoBaTh 00OpaTHOE U TMPOTUBOIOJIOKHOE
YTBEP)KICHHUE, TMPHUBOJUTH HPUMEPHI M KOHTPIPHMEPHI, HCIOIB30BATH METOJ
MaTeMaTHYeCKOM WHAYKIUH, NPOBOIUTH JOKA3aTENIbHBIE PACCYXKACHUS IPH
peleHnH 3aj7ad, OLEHUBATH JIOTUYECKYIO NPaBHILHOCTh PACCYKICHHUW; YMEHHE
ONEPUPOBATh  TOHATHSMHU: MHOXKECTBO, TIOJAMHOXKECTBO, OIEpalUU  Hal
MHOXKECTBaMH; YMEHHUE HCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN armapar Jyist
OIMCAaHMSI PEATTbHBIX MPOIECCOB U SIBJICHUI M MPU PEIICHUH 3a/1a4, B TOM YHUCIIE U3
JIPYTrUX y4eOHBIX MPEJAMETOB; YMEHUE ONECPUPOBATh MOHITUSAMU: rpad, CBA3HBIN
rpad, nepeBo, UK, rpad Ha IUIOCKOCTH; YMCHHE 3a7aBaTh W OMHCHIBATH Tpadbl
Pa3IMYHBIMH CITIOCOOAMU; MCIIONIB30BATh rpad)bl MIPH PELIICHUHN 331324

YMeHue onepupoBaTh IMOHATUAMH: HATYPAIbHOE YUCIO, LIEJIOE YUCIO, CTEIECHb C
LeNbIM II0KAa3aTeleM, KOPEHb HaTypPaJbHOM CTENEHHU, CTENEHb C PALMOHAIBHBIM
[oKa3aTeseM, CTeNeHb C AeHCTBUTEIbHBIM [TOKa3aTeseM, Jorapudm yucia, CHHYC,
KOCHUHYC U TaHI'€HC IPOM3BOJIBHOTO YHCIA, OCTATOK II0 MOXYJIIO, PAalMOHAIbHOE
qHuCJIo, HppauoOHAJILHOC qucjio, MHOXECTBa HaTypaJIbHBIX, OEIabIX,
palrOHAJIBbHBIX, HGIZCTBI/ITGJ'IBHBIX YuCCli; YMCHUC HCIOJIB30BATh TMPU3HAKU
JeIMMOCTH, HAUMEHbIIUI OOLIMil JenuTenbh W HauMeHblllee o0lee KpaTHOE,
anroput™M EBxiinga 1mpu  pelleHuM 3a1ay; 3HAKOMCTBO C  Pa3iIU4YHBIMU
MMO3ULIMOHHBIMU  CUCTEMAMH CUYUCJICHUSA; YMEHHUE BBINOJIHATh BBIYUCICHUE
3HaYeHUH U TNpeoOpa3oBaHMsl BBIPAKEHUN €O CTENEHSAMH U Jorapupmami,
npeoOpa3oBaHusi JApOOHO-PALMOHANBHBIX BBIPAKEHUH; YMEHHE OIepHUpOBaTh
MOHATUSIMU: TIOCJIEZI0BATENILHOCTD, apu(MeTUUYeCKasi MPOrpPeccHsi, reoMeTpuyecKast
nporpeccusi, OECKOHEUHO YOBbIBalOIlas TIeOMETpUYecKas IpOrpecchs; YMEHHE
3aJ1aBaTh MOCJIEJOBATEILHOCTH, B TOM YHUCIIE C IIOMOIIBIO PEKYPPEHTHBIX (POpPMYIT;
YMCHUEC OICprupoOBaTh IIOHATUAMU: KOMIIJIEKCHOEC qucjio, COHpSDKéHHBIG
KOMIUIEKCHBIE YMCiIa, MOAYJIb U apryMEHT KOMIUIEKCHOIO 4Mcia, Gopma 3amucu
KOMIUIEKCHBIX 4Hcen (reoMeTpuyeckas, TPUTOHOMETpUYecKasl 1 ajreOpanyeckas);
YMETh MPOU3BOANTH apHU(PMETHUYEeCKUe JeHCTBUA C KOMIUICKCHBIMH YHCIAMU;
[IPUBOAUTH IIPUMEPBHl HUCIIOJIB30BAHUS KOMIUIEKCHBIX UHCEI; OIIEpUPOBATh
MOHATHSMM: MaTtpuua 2x2 u 3X3, omnpeaenuTeNb MaTpPULbl, €OMETPUUYECKUN
CMBICJI OIIPEIEIUTEISA

YMeHue  omepupoBaTh  MOHSATUSMU:  paAlMOHAIIbHBIC,  HpPpALUOHAIbHbBIE,
MOKa3areIbHbIe, CTETICHHBIE, IOTapU(MUIECKIE, TPUTOHOMETPUIECKIE YPaBHEHUS
U HEPABEHCTBA, HUX CHCTEMbl; YMEHHE ONEPUPOBATH MOHSATUSMHU: TOXKIECTBO,
TOXKJIECTBEHHOE MTPeo0pa3oBaHue, ypaBHEHUE, HEPABEHCTBO, CUCTEMA YPaBHEHHH 1
HEPaBEHCTB, PAaBHOCUJILHOCTh YPAaBHEHUM, HEPABEHCTB M CHCTEM; YMEHHE peliaTh
yYpaBHEHHUSI, HEPABEHCTBA U CHCTEMbI C MOMOIIbIO Pa3IMYHBIX MPUEMOB; peIIaTh




YPaBHEHUs, HEPABEHCTBA M CHCTEMbI C IApaMETPOM; NPUMEHATb YpPaBHEHUS,
HEPABCHCTBA, MX CHUCTEMbI Ul PEIICHUS MAaTeMAaTHYECKUX 3aJad W 3a4ad W3
pa3nuyHbIX 001acTeil HAyKU U peasIbHOM KU3HU

YMeHue onepupoBarh MOHATHAMU: (YHKIHS, YETHOCTh (YHKINHU, TEPUOJTUIHOCTD
(GyHKIMH, OTPAaHMYEHHOCTh (PYHKIUH, MOHOTOHHOCTb (DYHKIIMH, HKCTPEMYM
¢byHKIIMM, HanOoJsblliee W HAaWMEHbIIEe 3HA4YeHUs (DYHKIMU Ha MPOMEKYTKE,
HenpepbiBHAss (QYHKIUS, acUMOTOTHI rpaduka (YHKIUHM, TepBas U BTOpas
npou3BOAHAs (PYHKIWH, T€OMETPUYECKUH W (HU3MYECKUH CMBICI HPOU3BOIHOM,
nepBooOpasHasi, OonpeAeNEHHbIIN HHTETPAN; YMEHHE HaXOIUTh aCHMITOTHI Tpaduka
(GYHKIMM; YMEHHUE BBIYUCIATH MPOU3BOIHBIC CYMMBI, TPOU3BEICHHS, YACTHOTO H
KOMIO3ULUHU (YHKINH, HAXOIUTh YpaBHEHUE KacaTelIbHOH K rpaduky GyHKINU;
yYMEHHUE HAaXOAWUTh MPOU3BOJIHBIE FIEMEHTAPHBIX (DYHKIIMIA; yMEHHE MCIOIb30BAThH
NPOU3BOAHYIO ISl HWCCIEAOBaHUS (YHKIMHA, HAXOAWTh HauOoNbIIMEe U
HAaMEHBIINE 3HAuYeHWs (YHKIMA; CTPOUTh TpadUKd  MHOTOWICHOB C
UCIIOJIb30BaHUEM allapaTa MaTeMaTHUYECKOTO aHAJIN3a; IPUMEHAThH ITPOU3BOIHYIO
IUISL HAXOJK/ICHHS HAWIYYIIEro PEeUIeHus B MPHUKIAIHBIX, B TOM YHCIIE COLUAIBHO-
KOHOMHUYECKUX M (U3MYECKUX 3a/adax; HaXOJUTh IUIOMAI U 00BEMBI HUTYp C
MIOMOIIBIO MHTETPaAIa; MPUBOAUTH MPHUMEPHl MATEMAaTHYECKOTO MOJICIIUPOBAHUS C
OMOIIBI0 Au(PepeHInanbHBIX YPaBHEHUI

YMenue omnepupoBaTh NOHATUSIMH: Tpaduk GyHKIUU, oOpaTHas (QyHKUUSA,
KoMro3uiusi  GyHKIUN, JuHelHHas  QyHKIOMS, KBaApaTU4Has  (QyHKUUSA,
paioHanbHas (QyHKUMs, CTeleHHas (DYHKILHUs, TPUTOHOMETpUYECKUE (PYHKIIHH,
oOpaTHble TPUTOHOMETpHUYecKHe (YHKIMH, MOKa3zaTelbHas W Jorapupmudeckas
GyHKIWMK; YMEHHE CTPOUTh TpadUKd HW3YYEHHBIX (YHKIHH, BBIIOIHATH
npeoOpa3zoBanusi rpaduKoB (PYHKIUMH, HMCHOJIB30BaTh TpaduKH s H3YYCHHS
MIPOIIECCOB W 3aBUCHMOCTEH, MTPH PEIICHUH 3a]ad U3 JPYTruX y4eOHBIX MPEIMETOB
W 337a4 W3 pealbHOW JKM3HU; BBIpAXaTh (OpPMyJIaMH 3aBUCHMOCTH MEXIY
BEeJIMYMHAMH; HCIONB30BaTh CBOMCTBAa M Trpaduku GYHKIUH A7 peuieHus
ypaBHEHUM, HEPABEHCTB M 3aJ]a4 C MMapaMeTpaMu; MU300pakaTh Ha KOOPIUHATHOMN
IUIOCKOCTH MHO>KECTBA pEIlIEHUH ypaBHEHU, HEPABEHCTB M UX CUCTEM

YMeHue pemiath TEKCTOBBIE 3a7a4d Pa3HBIX THUIOB (B TOM YHCJIE HA TMPOIICHTHI,
JIOJIA U YaCTH, Ha JABUXKEHUE, padOTy, CTOUMOCTh TOBAPOB M yCIYT, HAJIOTH, 3a/1a4u
U3 00NacTH YNpaBlICHUs JMYHBIMH H CEeMEHHbIMH (PHUHAHCAMH); COCTaBISATh
BBIPDQ)XXECHUS, YPAaBHEHHMs, HEPABEHCTBA W HX CHUCTEMBI IO YCIOBHIO 3a/1ayH,
UCCIEeIOBaTh  TOMYyYEHHOE  pelIeHHe W  OLEHWBaTh  MPaBAONOJ00HOCTH
pe3yAbTaTOB; YMEHUE MOJIETUPOBATh PEANbHBIE CUTYAIIMU Ha SI3bIKE MAaTEMATUKU;
COCTABJISITh BBIPKEHUS, YpPaBHEHUS, HEPABEHCTBA W WX CHUCTEMBI IO YCIOBHUIO
3a/1aud, WCCAEAOBaTh TOCTPOEHHBIE MOJEIM C HKCIOJb30BaHUEM arlapara
anreOpsl, UHTEPIPETUPOBATH MOTYICHHBIN pe3yabTaT

YMeHue omepupoBaTh IMOHATUAMHU: CpelHee apupMeTHdecKoe, MeJuaHa,
HauOosplllee M HaWMEHbIEE 3HAUeHHs, pa3Max, JUCIepCHs, CTaHIapTHOE
OTKJIOHEHHE 4YHUCJIOBOTO Ha0opa; yMeHHME U3BJIEeKaTb, HWHTEPIPETHPOBATH
nH(popMalnio, TpeACTaBICHHYIO B TaOmuIax, Ha Juarpammax, rpadukax,
OTPAXAIOIIYI0 CBOMCTBAa pealbHBIX MPOLECCOB U SBJIEHUHN; TPEACTaBIAThH
nH(OPMALIMIO C TIOMOIIbIO TAaOJHMIl U JUarpamm; HMCCIEI0BaTh CTATUCTUYECKUE
JaHHbIE, B TOM 4YHCJIE C MPUMEHEHHEM TIpaUYecKuX METOJOB M DJIEKTPOHHBIX




CpencTB; rpaduueckd WCCIeIOBaTh COBMECTHBIC HAONIOJACHUS C TIOMOIIBIO
JlMarpaMM pacCerBaHMS U JJUHEHHOMN perpeccuu

YMeHue onepupoBaTh MOHSATHSAMM: CIyYalHBIA OIBIT W CIlydailHOE COOBITHE,
BEPOSTHOCTh  CIY4alHOTO COOBITHS; YMEHHE BBIYHCISATH BEPOSATHOCTH C
UCTOJIb30BaHUEM TIpaUUYEeCKUX METOJO0B; MPHUMEHSATh (DOPMYIBI CIIOKEHUS U
YMHOKEHHS BEPOSITHOCTEH, (OPMYILy MOJIHOIM BeposTHOCTH, (hopmyny beprymm,
KOMOMHATOpHble (akThl W (OpPMyJbl; OLEHMBATH BEPOATHOCTH pPEATbHbIX
COOBITHH; = yMEHHE  ONEepUpOBaTh  IOHATUAMHU:  Cly4yailHas  BeIMYMHA,
pacrpeelieHue BEpPOATHOCTEM, MaTeMaTU4YeCKOEe OXUAAHHME, JUCIEpCUs U
CTaHJAPTHOE OTKJIOHEHHE CIy4alHOW BEIMYUHBI, (YHKLUU pacupeieieHUs Hu
IUIOTHOCTH PAaBHOMEPHOIO, IIOKA3aTeIbHOIO M HOPMAJBHOIO pPaCIpECIICHUN;
YMEHHUE HUCIOJIb30BaTh CBOMCTBA U3YUYECHHBIX PACHpPEACIICHUN Ul pEeLIeHUs 3a/1a4;
3HAaKOMCTBO C TMOHATUSMH: 3aKOH OOJBIIMX 4YHCET, METOJIbl BBIOOPOYHBIX
MCCIICIOBAHHIA; YMEHHE MTPUBOJUTH MPHUMEPHI IPOSBICHUS 3aKOHA OOJIBIINX YHCEI
B IPUPOJHBIX M OOIIECTBEHHBIX SBJICHUSAX; YMEHHE OIEpUPOBATh MOHATUAMU:
cOoYeTaHue, IEepeCTaHOBKA, YMCIO COYETaHWH, YHUCIO MEPEeCcTaHOBOK; OMHOM
HeioToHa; ymMeHMe NpUMEHATh KOMOMHATOpHBIE (AKTBI U PACCYXKIEHUS [UIs
pelieHusl 3aJay; OLIEHUBATb BEPOSITHOCTH pEabHBIX COOBITHH; COCTaBIATbH
BEPOSTHOCTHYIO MOJIEIb U HHTEPIPETUPOBATH IIOJIYYEHHBIA PE3yIbTaT

YMeHue onepupoBaTh HOHATHAMM: TOYKa, MpsAMasi, IIOCKOCTb, MPOCTPAHCTBO,
OTpE30K, Jy4Y, BEIMYMHA YIJIa, MJIOCKUN yroj, IBYTPaHHBIM yroi, TpEXrpaHHBIH
yroj, CKpeUIMBAIOIIMECs NpsAMble, MapauIeIbHOCTh M MEPHEHIUKYIIPHOCTD
OpSMBIX M IUIOCKOCTEH, Yrol MeXIy MpsMBIMH, Yol MEXIy HIpAMOi u
IUIOCKOCTBIO, YTOJI MEXAY IUIOCKOCTSIMH, PACCTOSHUE OT TOYKU JO IUIOCKOCTH,
paccTosiHue MEXJ1y NpSIMbIMH, PpAacCTOSHHE MEXAY IUIOCKOCTSIMH; YMEHHE
MCIOJIb30BaTh MPH PELICHUU 3a/1ad U3yuyeHHbIe (PAKThl U TEOPEMBI IJIAHUMETPUH;
YMEHHE OLIEHMBaThb pa3Mepbl OOBEKTOB OKpPYKAIOIIEr0 MHUpPA; CTPOUTH
MaTEMaTUYECKHE MOJEIN C IOMOIIBI0 T'€OMETPUUYECKUX IOHATUH WM BEIUYHH,
pelaTh CBA3aHHbIE C HUMU MPAKTUYECKUE 331a4H
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YMeHue omnepupoBarh MOHATHSAMHU: IUIOW@AAb  QUIYpbl, O00BEM  (UTYpHI,
MHOTOTPaHHHUK, NPaBUIbHBIA MHOTOTPaHHUK, CEYEHME MHOTOTpaHHHUKa, KYO,
napajuiefienunesa, IMpu3Ma, NOupaMuga, (Qurypa U MNOBEPXHOCTh BpallleHUs,
LWINHAP, KOHyc, Imap, cdepa, mIomanas cdepsl, IUIOMEAAb [TOBEPXHOCTU
NUPaMUbl, TPU3MBL, KOHYyCa, LMWIMHIpa, OO0BEM Kyba, MPsIMOYTOJbHOIO
napajuleJienunesa, MUpaMuIbl, MPU3MbI, LUIMHIpA, KOHYyca, IIapa, pa3BEpTKa
MIOBEPXHOCTHU, CEUEHUS KOHYCa M LIMJIMHAPA, MApAJJIENbHBIE OCH WIA OCHOBAHUIO,
CeueHHe IIapa, IJIOCKOCTh, Kacaromasics cgepbl, HWIMHIpPA, KOHYyCa; YMEHHE
CTPOUTH CEYEHHE MHOTOTpaHHMKA, H300pa)kaTb MHOTOTPaHHHUKH, (UTYpBl U
MOBEPXHOCTU BpALICHUS, UX CEYEHHS, B TOM YHCIIE C MOMOIIbIO 3JIEKTPOHHBIX
CPEICTB; YMEHHE NMPUMEHSATH CBOICTBA T€OMETPUUYECKUX (PUTYp, CAMOCTOSTEIHHO
dbopMynupoBaTh ONpeAeNeHusl H3y4daeMblXx (Uryp, BBIIBUTATh THIOTE3BI O
CBOMCTBAX M MPU3HAKAX T€OMETPUUECKUX (PUTyp, 0OOCHOBBIBATH MIIM OIPOBEPIaTh
UX; yYMEHHE NPOBOJAUTH KiIACCUPHUKAIMIO (UTYp MO pa3IMYHBIM MpPHU3HAKAM,
BBINOJIHATH HEOOXOJUMBbIE JJOTTOTHUTEIbHBIE TOCTPOEHUS

11

Vmenune ONCpHUpPOBATH IMOHATHAMU: ABHKCHHUC B IMPOCTPAHCTBE, HapaHHeHLHLIfI
NEepCeHOC, CUMMCETPHUA Ha IJIOCKOCTH U B IPOCTPAHCTBEC, IMOBOPOT, HpCO6pa3OBaHI/Ie




noxo0usi, moaoOHbIe (UTYpBI; yMEHHE paclo3HaBaThb paBHbIE U MOJOOHBIE
burypel, B TOM 4YHCIE B MPHPOJE, HCKYCCTBE, APXUTEKTYpEe; HCIOIbh30BAThH
TCOMETPUYCCKUE OTHONICHHS TPU PEIICHHH 3alla4; HAaXOJUTh TI€OMETPUYCCKHE
BEJIMYMHBI (IUIMHA, YroJI, IUIOmAab, O0BEM) NMpH PEHICHHH 33a]ad M3 JPYTHX
Y4eOHBIX TPEMETOB U M3 PEallbHOW YKM3HHU, YMEHUE BBIUUCIATH TE€OMETPHUYCCKHEC
BEJMYMHBI (IJTMHA, YTOJI, IJIOMAAb, 00BEM, IO MOBEPXHOCTH), UCTIOIb3YS
M3Yy4YCHHBIE (DOPMYIIBI M METOJIBI, B TOM YHCIIC: IJIOMAb TOBEPXHOCTH MTUPAMUJIBI,
MPU3MBbI, KOHYCa, HWIHHJIpPA, TUIOMAas chepsr; 00BEM KyOa, MPSIMOYTrOJLHOTO
napajuiefienuneaa, NUPaMUIbl, TPHU3MBIL, IUIMHAPA, KOHYycCa, IIapa; yMEHHUe
HaxOJIUTh OTHOIIICHHE 00BEMOB MOI00HBIX GUTYDP

12

YmMmenue ONCpUPOBATH MOHATHUAMU: NPAMOYIOJIbHAad CUCTECMa KOOPpAWHAT, BEKTODP,
KOOpJAUHATbl TOYKH, KOOpJAWHATBI BCKTOpa, CyMMa BCKTOPOB, IIPOU3BCACHUC
BCKTOpa Ha 4YHCJIO, PA3JIOKCHHUE BCKTOpaA IIO 6a3Hcy, CKaJIApHOC IMPOU3BCIACHUC,
BCKTOPHOC IIPOU3BCACHUEC, YI'OJl MCKAY BCEKTOPaMH; YMCHHUC HCIIOJIb30BaATh
BeKTOpHHﬁ n KOOpI[PIHB.THLIIZ MCTOJ AJIA PCHICHUA I'COMCTPHUYCCKUX 3aaa4d U 3a/la4
APpyrux y‘IC6H]':>IX npeaMCETOB
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YMeHue BBIOMpATh IMOAXOMSIIUN METOJM I PEIICHUs 3a7add; TOHUMaHUe
3HAYUMOCTH MATEMATHUKH B U3YYCHUU TPUPOTHBIX U OOMICCTBEHHBIX MPOIECCOB U
SIBJICHUI; YMEHHUE PACO3HABATh IMPOSIBJICHUE 3aKOHOB MAaTEeMaTHKHU B UCKYCCTBE,
YMEHHE MPUBOAUTH MIPUMEPHI MATEMATUYECKUX OTKPBITUNA POCCUNUCKON U MUPOBOI
MaTeMaTHYeCKON HayKu




INEPEYEHD 2JIEMEHTOB COAEPKXAHMUS, ITPOBEPAEMbBIX HA EI'D

IO MATEMATHKE
Kon IIpoBepsieMblii 3J1IeMEHT COJAEePKAHMS
1 Hucna 1 BIYUCICHUS
1.1  HarypaubHble u uenble uncia. [Ipu3Haku qeuMOCTH LEbIX YUCe
12 Panmonansubie yrcna. OOBIKHOBEHHBIE W JIECATUYHBIC JIPOOH, MPOLEHTHI, OECKOHEYHBIE
' MepUOANYECKUEe qpodu
13 Apudmernieckuil KOpeHb HaTypaJIbHOW creneHu. J[eHcTBus ¢ apu(pMeTHIECKUMHU KOPHIMH
' HATypaJIbHON CTENEHU
1.4  Crenens c uensiM nmokasarenem. CTeneHb ¢ palluoHaIbHBIM MoKazatesaeM. CBoiCTBa cTeneHn
15 CuHyc, KOCUHYC U TAaHIE€HC YHCJIOBOTO aprymMeHTa. ApPKCHHYC, apKKOCHHYC, apKTaHIEHC
YKCJIOBOTO apryMeHTa
1.6  Jlorapudwm uncna. JlecaiTuuHbIe U HaTypalbHbBIE TOTapU(PMBI
JleiictBuTenpHble uYKcla. ApuUpMETUYECKHE OIepalud C JIeHCTBUTEIbHBIMU YHUCIaMH.
1.7  IlpuGnmx€HHbIE BBIYUCICHUS, MpaBWIIa OKPYIJICHHS, MPHUKUIKA U OIEHKa pe3yibTara
BBIYHMCIICHU
1.8 IIpeobOpazoBaHue BeIpAKCHHIA
19 KowmmiekcHble yncia
2 VYpaBHEHUSI U HEPABEHCTBA
2.1  lenble u 1poOHO-pallMOHATbHBIC YPABHEHHUS
2.2  VppamuoHanbHbIE ypaBHEHHUS
2.3  TpuroHoMeTpuUYEeCKHE ypaBHEHUS
2.4  TlokazaTtenbHbIe U JJoTapu(MUIECKUE YPABHEHUS
2.5  llensle u qpoOHO-paOHATFHBIE HEPABEHCTBA
2.6  HppanumoHanbHble HEPaBEHCTBA
2.7  TlokazartenbHbIe U JIoTapu(hMUIECKHE HEPABEHCTBA
2.8  TpuroHoMmerpuyecKkrue HEpPaBEHCTBA
2.9  CucreMbl U COBOKYITHOCTH YpaBHEHHI U HEPABEHCTB
2.10 VYpaBHeHus, HEPABEHCTBA U CHCTEMBI C TTapaMeTpaMu
2.11 Marpuma cucTeMsl JMHEHHBIX ypaBHEeHUH. OnpeaenuTeah MaTPUIIBI
3 OyHKIMH U TpaduKu
31 Oyukuus, crnocoObl 3aaanus QyHkuuu. ['padux ¢yHkuuu. BzanmMHo oOpaTHble (QyHKIHH.
' UYérapie u HeuéTHBIC QpyHKIMH. [Teproaudeckue QyHKITUH
OO6nacTh ompeneneHus U MHOXeCTBO 3HaueHud Qynkuuu. Hymm dyakuuu. [IpomexyTku
3.2 3HaKkomocTossHCTBA. [IpOMEXyTKHM MOHOTOHHOCTH (YHKIIMH. MaKCUMyMbI M MUHHUMYMBI
¢byakuun. Hanbonpiiee u HauMeHsbIlee 3HaYeHUE (QYHKIIUNA Ha TPOMEKYTKE
33 CrenenHass (QyHKIMsS C HATypalbHBIM W IIeNbIM MOKaszareneMm. EE cBoiicTBa u rpaduk.
' CaoiicTBa ¥ rpad K KOpHS N-O CTeTIeHH
3.4  Tpuronomerpuyeckue (GyHKIHH, UX CBOWCTBA U IpapuKu
3.5 | TlokazarenpHas u norapudmuueckas QyHKINH, X CBOMCTBA U TpadUKH
3.6  Toukm pa3peiBa. AcHMITOTH TpadukoB ¢GyHKIHA. CBOWCTBA (PYHKIHMHA, HENPEPHIBHBIX Ha




OTpe3Ke

3.7 | IlocinenoBaTebHOCTH, CITOCOOBI 3aJaHMs ITOCIIEN0BATEILHOCTEHN

3.8  Apudmernueckas u reomeTpuyeckas nporpeccuu. opmyia CI0KHBIX MPOIIEHTOB
4 Hauana maremaTn4eckoro aHanusa

4.1 TlpomusBognas ¢pyHkuuu. [I[pon3BoHbIC 3JIeMEHTAPHBIX (DYHKITHI

42 [TpuMeHeHre TPOM3BOIHONW K MCCIEAOBAHHUIO (PYHKIMH Ha MOHOTOHHOCTH M JKCTPEMYMBI.
' Haxoxnenne HanOoIbIIero 1 HAMMEHbIIET0 3HaYeHHsI (PYHKIIUY HA OTPE3Ke

4.3  IlepBooOpaznas. MHTETpan
5 MHoOXecTBa U JIOTHKA

5.1  MHoxecTBO, oniepaluy HaJl MHOKecTBaMu. JluarpamMmmel Diiniepa — Benna

5.2  Jloruka
6 BeposiTHOCTB U cTaTUCTHKA

6.1  OmucarenbHas CTAaTHCTHKA

6.2  BeposiTHOCTB

6.3 KomOuHatopuka
7 I'eomerpus

7.1  ®urypsl Ha MIOCKOCTH

7.2 Tlpsmble ¥ TUIOCKOCTH B MPOCTPAHCTBE

7.3  MHoOrorpaHHUKH

7.4  Tena u NOBEpXHOCTH BPALICHUS

7.5  KoopauHaThl 1 BEKTOPHI




YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VI YYHEHUKA

METOAUYECKUE MATEPHUAJIBI 1JI51 YYUTEJIA

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET
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