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INOACHUTEJIbBHAS 3AIINCKA

VYueOHblii Kypc «AinreOpa W Havalla MaTeMaTHYECKOTO aHallM3a» SBISETCS OJHUM W3
HauOoJiee 3HAUYUMBIX B IIPOrpaMMe CpPEJHEro oouiero oOpa3oBaHUs, IMOCKOJbKY, C OIHOMN
CTOPOHBI, OH O0ecle4YuBaeT MHCTPYMEHTAIbHYIO 0a3y Ui HM3y4eHHMsl BCEX €CTECTBEHHO-
HAYYHBIX KYpCOB, a C APYrod CTOPOHBI, (POPMHUPYET JIOTUYECKOE M aOCTPAKTHOE MBIILICHHUE
o0yJaromuxcsi Ha YypOBHE, HEOOXOIUMOM Uil OCBOCHHMsS HH(OPMATHKH, OOLIECTBO3HAHMS,
UCTOPUH, CIIOBECHOCTH M JPYI'MX JAUCIUIUIMH. B pamkax pgaHHoro ydeGHOro Kypca
oOyyaroliyecsi OBJIAJIEBAIOT  YHMBEPCAJIBHBIM  SA3BIKOM COBPEMEHHOM HayKu, KOTOpas
bopMyIUpyeT CBOM JOCTHIKEHUSI B MAaTEMAaTUIECKOU opme.

Y4eOHbIil Kypc anredOpsl M Hayall MAaTeMaTHUECKOTO aHAJIM3a 3aKJIaJbIBA€T OCHOBY JJIS
YCIIEIIHOTO OBJAJEHUs 3aKOHaMU (U3MKM, XUMHH, OWOJIOTUM, ITOHMMAaHUS OCHOBHBIX
TEHJEHUMH pa3BUTUS HKOHOMMKHM M OOILECTBEHHOM >XM3HM, IO3BOJISICT OPUEHTUPOBATHCS B
COBPEMEHHBIX IM(PPOBBIX U KOMIBIOTEPHBIX TEXHOJOTHSX, YBEPEHHO HCIOJIb30BATh UX IS
JAIBHEWINETO0 O00pa3oBaHWs W B IIOBCEJIHECBHOH JKM3HM. B TO ke Bpemsl OBJIaJeHUE
aOCTPaKTHBIMU U JIOTUYECKU CTPOTUMH KOHCTPYKLMAMM anreOpbl 1 MaTeMaTHUECKOro aHalln3a
pa3BUBaeT yMEHUE HAXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTb HCTHHHOCTb, JIOKa3bIBaTh
YTBEPXKICHHS C TIOMOIIBI0 UHAYKIIMH U PACCYXAATh JCAYKTUBHO, UCIIOIB30BaTh 0000IIEHNE U
KOHKpEeTH3alulo, a0CTparupoBaHUE U aHAJIOTHI0, (OPMHUPYET KpPEaTUBHOE U KPUTHUECKOE
MBILIICHHE.

B xone m3yuenust ydeOHoro kypca «AnreOpa ¥ Hayala MaTEeMaTUYECKOIO aHAJIM3a»
oOydaroluecss MOJy4YaloT HOBBIM ONBIT PELICHUS NPUKIATHBIX 337ad, CaMOCTOSITEIBLHOTO
IIOCTPOCHUS MaTeMaTHYEeCKUX MOJIEIEH peallbHbIX CUTyalUd, UHTEPIpPETalud IOJy4YEHHBIX
pELIeHUH, 3HAKOMATCS C IPUMEpaMU MaTeMaTHYECKUX 3aKOHOMEpPHOCTEH B MpHUpoOJE, HAyKe U
UCKYCCTBE, C BbIJAIOIIMMUCS MaTEMATUYECKUMHU OTKPBITUSIMH U UX aBTOPAMHU.

VY4eOHbIil Kypc o0sajaeT 3HAYMTEIbHBIM BOCHUTATEIBHBIM IOTEHIIMAJIOM, KOTOPBIH
peanu3yercss Kak uepe3 ydeOHbIH Marepuall, CHOCOOCTBYIOUIMI (HOPMHUPOBAHHMIO HAYYHOIO
MHUPOBO33pEHHUs, TaKk U uepe3 cnenupuky ydyeOHOM  JesaTenbHOCTH, Tpedyromeit
IPOJODKUTEIPHON  KOHUEHTPAallMM  BHUMAaHMs, CaMOCTOSTENBHOCTH, aKKypaTHOCTH U
OTBETCTBEHHOCTH 3a MOJIY4YECHHBIN pe3yibTar.

B ocHoBe Meronuku oOydeHus anreOpe M HauvajdaM MaTeMaTHYECKOIO aHajlu3a JIEKHUT
JeSITeIbHOCTHBIN PUHIUI O0yUEHUSI.

B cTpykType yueGHOro Kypca «Anredpa U Hauana MaTeMaTHYEeCKOTO aHAJIN3a» BbIIEICHBI
CIIEYIOIIAE COAEPKATEIBHO-METOANYECKHE JMHUK: «Uucna U BbMUCIHCHUS», «DyHKIMM U
rpaduxu», «YpaBHEHUs U HEpaBeHCTBay», «Hauana MaremaTnueckoro aHanuza», «MHoxkecTBa u
Joruka». Bce OCHOBHBIE cO/EpKATEIBbHO-METOAWYECKUE JIMHUM H3Y4aroTCsl Ha MPOTSHKEHUU
JBYX JIeT oOy4eHMs Ha ypOBHE CpPEJHEro o0Iero oOopa3oBaHMs, €CTECTBEHHO IOMOJHSISA IPYr
Jpyra W TOCTENEHHO HAaChIIIasAChb HOBBIMU TeMaMH M paszzienamu. JlaHHbI y4ueOHBIH Kypc
ABIIIETCS. WHTETPaTUBHBIM, IIOCKOJIBKY OOBEAMHSIET B ce0e CcoJepiKaHue HEeCKOJIbKUX
MaTeMaTUYeCKUX AMCLUUIUIMH, TaKUX Kak anre0pa, TPUrOHOMETpPHs, MaTeMaTHUYEeCKUH aHalus3,
TEOpHsl MHOXKECTB, MaTemMaThyeckas joruka u npyrue. [lo mepe Toro kak oOydaromiuecs
OBIIa/IeBalOT BcE Oojiee MIMPOKUM MaTeMaTHMYECKHM almaparoM, y HHX I[OCIelI0BaTeIbHO
dbopMupyeTcss U COBEPIIEHCTBYETCS YMEHHE CTPOUTh MaTeMaTHYEeCKYl0 MOJIENb pPeaJbHOU
CUTyalluu, MPUMEHATh 3HAHUS, MOJYYEHHbIE NMPU H3YUYEHUH Y4eOHOro Kypca, AJsl peuieHHs
CaMOCTOSITENIbHO C(POPMYIMPOBAHHON MaTeMaTH4eCKOH 3ajaud, a 3aTeM HHTEPIPETHPOBATH
CBOM OTBET.



ConepxaTenpHO-MeTOAMYEeCKass  JMHUSA  «Yucima W BBIYMCICHHS»  3aBepIIacT
(I)OpMI/IpOBaHI/Ie HaBBbIKOB HCITIOJIbB30BaHUA ﬂeﬁCTBHTCHBHLIX YHUCCJI, KOTOPOC 6I>IJIO Ha4yaTO Ha
YpOBHE OCHOBHOTO 00Iero odpazoBanus. Ha ypoBHe cpeanero odmiero o0pa3oBaHus 0co00e
BHUMaHHE yaensieTcss (OpMUPOBAHUIO HABBIKOB PAIlMOHAIBHBIX BBIYMCICHHIA, BKIIIOYAIOIINX B
ceOsl MCIONIb30BaHKME PA3IMYHBIX ()OPM 3alUCH YHCIIa, YMCHHE NIENaTh MPUKHUJIKY, BBITOIHAThH
HpI/I6J'II/I)KéHHbIe BBIYUCJICHUSA, OUCHUBATH YHUCJIOBLIC BBIPAXKCHU A, pa6OTaTb C MaTeMaTn4YecCKUMU
KOHCTaHTaMH. 3HAKOMBIE O6y‘IaIOH_[I/IMCSI MHOXCCTBA HATYpaJIbHBIX, HCJIbIX, PALlMOHAJIBHBIX U
JICHCTBUTEIILHBIX YHCEN JIOTIOJHSIOTCS MHOXKECTBOM KOMIUIEKCHBIX YHCEN. B KaxmaoMm U3 3THX
MHOXECTB PaCCMaTPUBAIOTCSl CBOMCTBEHHBIC €MY CIICIIU(PUUSCKUE 3aaull M OIlePAIUU: JCIICHUE
HAalelo, ONCPUPOBAHUE OCTATKAMH HAa MHOXKECTBE IIENIBIX 4YHCEN, OCOOble CBOWCTBA
palrOHAJIBHBIX W HUPPAlMOHAJIBHBIX YHCCII, apI/I(bMCTI/I‘-ICCKI/IC Oorcpanru, a TAaKXKXC HM3BJICUCHUC
KOpHS  HATypaJIbHOW  CTEIIEHW Ha  MHOXECTBE KOMIUIGKCHBIX  uucell.  biaromaps
MOCJICIOBATEIBHOMY — PAaclIMPEHHIO KpPyra HCIOJB3YeMbIX YHCET W 3HAKOMCTBY C
BO3MOJXHOCTAMU UX IMPUMCHCHHA AJId PCHICHUA PA3JIMYHBIX 3a1a4 (bOpMI/IpyeTCSI npeaACTaBJICHUC
0 €IMHCTBE MAaTEMATUKH KaK HAYKH U €€ POJIA B IIOCTPOCHUM MOJIEIIEN PEAIbHOIO MUPA, IIIMPOKO
UCTIOJIB3YIOTCS] 0000IIEHNE U KOHKPETH3AIIHSL.

Jluaus «YpaBHEHUS M HEPAaBEHCTBa» peallu3yeTcs Ha MPOTSHKCHUU BCEro OOydYeHHs Ha
YPOBHE CpEIHEro ooOmero o0pa3oBaHMs, IOCKOIBKY B KaXIOoM paszaeie IIporpammer
HPEYCMOTPEHO PELICHUE COOTBETCTBYIOIIMX 3a1ad. B pe3ysibraTe oOydaromuecs OBIAJICBAIOT
pPa3IMYHBIMK ~ METOJAMH  PCIICHHS  pAIlMOHAIBHBIX, HPPAIMOHAIBHBIX, [OKA3aTeIbHbIX,
JOTapU(PMHUUECKUX U TPUTOHOMETPUUYCCKUX YPaBHECHUH, HEPABCHCTB M CHCTEM, a TaKXKe 3ajad,
COACpKAIIMX IMMapaMCTPHhI. HOJIyquHI)Ie YMCHHUA IIHUPOKO HCIIOJB3YIOTCA HpHU HUCCICAOBAHHUU
(GYHKIMI ¢ TOMOIIbIO IPOU3BOJHOMN, IPU PELIEHUH NPUKIIAAHBIX 337a4 U 3a/1a4 Ha HaX0XKJIEHUE
HarOOJIBIINX U HAUMCHBIINX 3HaUCHU (yHKUIWU. JlaHHas coleprkaTebHas JIMHUS BKIIIOYACT B
ce0s1 Takke (GOpPMHUPOBAHWUE YMEHHUH BBINOJIHATH Pacu€Thl MO QopmylsiaMm, MpeoOpa3oBaHuUs
PpaluOHAJIbHBIX, UPPAUOHAJIBHBIX U TPUTOHOMETPUUCCKUX BBIpa)KCHHfI, a TaKxXe BBIpa)KeHHfI,
COZIepIKAIUX CTereHun u Jorapudmel. braromaps u3ydeHHI0 anreOpanvdeckoro MaTepuaia
NPOUCXOMUT JalbHEHIIee pPa3BUTHE AITOPUTMUYECKOTO U aOCTPAaKTHOTO  MBIIIJICHUS
oOy4aromuxcsi, OPMHUPYIOTCS HABBIKK JIEAYKTHBHBIX PAaCCyXKICHUH, pabOThl ¢ CUMBOJILHBIMU
dbopmamu, TIpeICTaBICHUs] 3aKOHOMEPHOCTEH M 3aBUCHUMOCTE B BUJIE PABEHCTB M HEPABEHCTB.
Anrebpa npeayaraet 3 QeKTUBHbIE HHCTPYMEHTHI I pEHIeHHs] IPAKTUUECKUX U €CTECTBEHHO-
HAYYHBIX 3a][a4, HAarJISIHO JIEMOHCTPUPYET CBOM BO3MOXKHOCTH KaK SI3bIKa HAYKH.

ConepxaTenpHO-MeTOAMYeCKast TUHUS «DYHKIUU U TpaQUKH» TECHO MEPEIIeTaeTCsl C
OpYTMMHU  JIMHMSIMM ~ y4eOHOro  Kypca, IIOCKOJBbKY B  KakOM-TO  CMbIcIe  3a4aér
MOCJIC/IOBATEIbHOCTh ~ M3y4YCHUS  Marepuana. V3ydeHue  CTENEeHHOW, IOKa3aTelIbHOM,
JIOTapU(PMHUUECKON ¥ TPUTOHOMETPUIECCKUX (DYHKIIHIA, UX CBOWCTB M TPAQHUKOB, UCIIOIBb30BaHUEC
GyHKIMA Ui pelieHus 3aJad M3 JPYyruxX YYeOHBIX TNPEJIMETOB M PEalbHOW JKU3HU TECHO
CBSI3aHO KaK C MaT€MaTUYECKUM aHAJM30M, TaK M C pEHICHUEM ypaBHEHUN M HepaBeHCTB. [Ipm
3TOM OoJbIIOE BHUMaHuE yaensercs (OPMUPOBAHUIO YMEHHS BbIpaXaTb (QopmyiaamMu
3aBHCUMOCTH MEKIY Pa3IMYHbIMUA BEJIMYUHAMHU, UCCIICIOBATh MOJYYCHHBIC (DYHKIMH, CTPOHUTH
ux rpaduku. Matepuan 3TOH COJCpKATEIBHOW JIMHUM HAllCJIeH Ha pPa3BUTHE YMCHUH U
HAaBBbIKOB, IMO3BOJIAIOIINX BBIPAXKATHE 3aBUCHUMOCTU MCXKAY BCIWMYHMHAMU B paSJ’II/I‘—IHOI\/'I (l)opMe:
aHAJTMUTUYECKON, Tpadudeckoii M cloBecHOHW. Ero wu3ydeHwe CcrmocoOCTBYyeT pa3BUTHIO
QITOPUTMUYECKOTO  MBIIUICHHS, CIIOCOOHOCTM K  OOOOIIEHHUIO W KOHKPETH3AllHH,
UCTIOJIb30BaHUI0 aHAJIOT .



CopepxarenbHas 1uHusa «Hagana mateMaTnyeckoro aHajan3a» MO3BOJIIET CYHIECTBEHHO
pacIIMpUTh KPYT KaK MaTeMaTHYECKUX, TaK M MPUKIATHBIX 3a7a4, JOCTYIMHBIX O0y4JarolInMcs,
TaK KaK y HHUX TMOSBISETCS BO3MOXHOCTh CTPOUTH IPAQHUKHU CIOKHBIX (DYHKIUH, OMPEICNIATh X
HauOOJIbIIME U HAUMEHbIINE 3HAYEHUS, BBIYUCIATD IIoM@aau Guryp u oObEMBI Tel, HaXOIUTh
CKOPOCTHM U YCKOpEeHHs TmpoueccoB. JlaHHas coziepxaTeinbHas JIMHUA OTKPHIBACT HOBBIC
BO3MOKHOCTH IIOCTPOCHHUSI MATEMaTHYECKUX MOJEJIEeH pealbHbIX CHUTYyaluii, MO3BOJSET
HaxOJIUTh HaWJIydlllee pEelICHHWE B NPHUKIAJAHBIX, B TOM YHCIE COIMATbHO-2KOHOMHYECKHX,
3aJayax. 3HAKOMCTBO C OCHOBAaMH MAaTeMaTHUYECKOIO aHaiu3a CHOCOOCTBYET pPa3BUTHIO
abCcTpakTHOrO, (hOPMATBLHO-IOTHYECKOTO0 U KPEaTUBHOTO MBIIUICHUS, (POPMHUPOBAHUIO YMEHUIN
pacmo3HaBaTh MPOSBICHUS 3aKOHOB MaTeMaTUKH B HayKe, TEXHUKE U UcKyccTBe. OOydaromuecs
Y3HAIOT O BBIJAIOIIUXCS PE3YJIbTAaTax, MOJYYEHHBIX B XOJI€ pa3BUTUS MAaTEMaTUKHU KaK HayKH, U
00 X aBTOpax.

CopgepxarenpHo-MeTOAMYECKAs JHHUS «MHOXKeECTBa U JIOTHMKa» BKIIOYaeT B cels
AJIEMEHThl TEOPUU MHOXKECTB W MaTeMaTH4YeCKOM JIOTUKU. TeopeTHMKO-MHOKECTBEHHBIC
MPEACTABJICHHUS TMPOHU3BIBAIOT BECh KypC IIKOJBHOM MaTEMaTHKH W MpeyiaralT HamOosiee
VHUBEPCATbHBIA SI3bIK, OOBEAMHSIIONIMI BCE pa3felibl MaTeMaTUKH U €€ MPUIOKEHHH, OHU
CBSI3BIBAIOT pa3Hble MaTEMaTUYECKHUE TUCIUIUIMHBI U UX TPUIIOKEHUs B efuHoe 1enoe. [loatomy
BOXHO JaTh BO3MOXXHOCTh OOy4YaloIIEeMyCs TOHHUMAaTh TEOPETHUKO-MHOKECTBEHHBIM SI3BIK
COBPEMEHHON MaTeMaTUKU U HCIOJIb30BaTh €ro JUIsl BBIPAXKEHHS CBOMX MbIciei. [pyrum
BaXHBIM IPU3HAKOM MaTEMaTHKW KaK HAyKH CJIeAyeT MPHU3HATh CBOWCTBEHHYIO €i CTPOroCTb
000OCHOBaHMUN ¥  CJI€IOBaHHE OMNpeAeNEHHBIM TpaBUJaM IOCTPOCHHS JOKa3aTelbCTB.
3HaKOMCTBO C AJIEMEHTaMU MAaTEMaTUYECKOW JIOTUKU CIOCOOCTBYET PAa3BUTHIO JIOTHYECKOTO
MBIIUICHUS O0YYaIOIINXCS, TTO3BOJISIET UM CTPOUTH CBOM PACCYXKIICHUSI HA OCHOBE JIOTUYECKUX
npaBuil, GOPMHUPYET HABBIKK KPUTUYECKOTO MBIIILIICHUSI.

B yuebHom kypce «Anrebpa W Hayalla MaTeMaTUYECKOTO aHAlM3a» IMPUCYTCTBYIOT
OCHOBBI ~ MAaTEMAaTHYECKOTO  MOJCIHUPOBAHHUA, KOTOpPbIE  MPHU3BAaHBI  CIOCOOCTBOBATH
(OpMHUPOBAHUIO HABBIKOB TOCTPOCHHUS MOJIEJIEH peaqbHbIX CHUTYalluid, HCCIEIOBAHUS STUX
MoJieJiell ¢ TOMOIIBI0 ammapara anreOpsl W MaTeMaTHYeCKOro aHaiu3a, HHTEpHpeTaruu
MOJIYYEHHBIX pe3yibTaToB. Takue 3aqaHusl BIUIETEHBbl B KXl W3 PA3[EOB MPOrPAMMBI,
MOCKOJIBKY BECh MaTepuall yueOHOTO Kypca HIMPOKO HCTOJIB3YeTCs NIl PEIICHUS MPUKIIATHBIX
3apad.  [lpu pemieHHMM  peanbHBIX TPAKTUYECKUX  3a7ad  OOydaromuecs pa3BHBAIOT
HaOI0IaTEIbHOCTh, YMEHHE HAXOIUTh 3aKOHOMEPHOCTH, abCTparupoBaThCs, HCIOIB30BATh
aHaJIOTHI0, 0000IIaTh M KOHKPETH3UPOBaTh Mpoliemy. JlesTensHOCTh MO (GOPMHUPOBAHUIO
HABBIKOB PEIICHMS MPUKIIATHBIX 33/1a4 OPraHU3yeTCsl B TIPOIIECCEe U3YUEHUSI BCEX TeM yueOHOTO
Kypca «AnreOpa 1 Hayajla MaTEMaTUYECKOTO aHATTU3ay.

Ha n3yuenue yuebHOro Kypca «Anredpa 1 Hauana MaTeMaTHYeCKOTO aHAIN3a» OTBOJAUTCS
B 10 xmacce — 136 yacoB (4 yaca B HeZIeNIO).



COJAEP)KAHUE OBYYEHUA
10 KUIACC

Yuciia ¥ BBIYHMCICHUSA

Panyonanenele uncia. OOBIKHOBEHHbIE U JECATUYHbBIE APOOH, MPOLEHTHI, OECKOHEUHbIE
nepuojuyeckue apodu. Ilpumenenune apoGeil 1 MPOLEHTOB [yl peleHUs IPUKIIaJHbIX 3a1a4 U3
Pa3JIMYHBIX OTPACIIC 3HAHUN U PEATIbHON KU3HHU.

JleiicTBuTenpHbIe YKcna. PalmoHanbHBICE M WppallMOHAIBHBIC YHcla. ApuMeTHUecKue
ornepauuu ¢ JCHCTBUTEIBHBIMHU 4YHCIaMH. MOAyib AEHCTBUTEIBLHOIO YMCIA U €r0 CBOMCTBA.
[TpubnnxKEHHBIE BBIUMCIEHUS, [paBWJIa OKPYIVIEHUs, NPUKHUIKA M OLEHKa pe3yJbTara
BBIYMCIICHUM.

Crenenb ¢ nenbM nokasateneMm. bunom Heiotona. Mcnonp3oBanue nmoaxosimei popmbl
3alACU ACUCTBUTEIBHBIX YUCEI Ul PEILIECHUS IPAKTUYECKUX 3a1a4d U IPEJCTABIICHUS JAHHBIX.

Apudmerndeckuii KOpeHb HATYpaJIbHOM CTETICHH U €T0 CBOMCTBA.

CremneHp ¢ palMOHAJIBHBIM IIOKa3aTeleM M €€ CBOMCTBA, CTENEHb C JEWCTBUTEIbHBIM
IIOKa3aTEJIEM.

Jlorapudm umncna. CoiicTBa jgorapudma. JlecaTuuHble U HaTypalbHbIE JIOrapu(MBbI.

CuHyC, KOCHHYC, TAHI€HC, KOTAHI'€HC YHMCJIOBOIO apryMeHTa. ApKCHUHYC, apKKOCHHYC U
ApPKTaHI€HC YHUCIOBOTO apryMEHTA.

YpaBHeHUsI M HEpaBEHCTBA

ToxnecTBa W TOXIECTBEHHble IpeoOpa3oBaHus. YpaBHEHUE, KOPEHb YPAaBHEHUS.
PaBHOCWIIBHBIE YpaBHEHUSI U ypaBHEHUs-CIIeCTBUA. HepaBeHCTBO, pellleHnEe HEPABEHCTBA.

OcCHOBHBIE METO/IbI PELICHUSI LENbIX U IPOOHO-pAlIMOHATIbHBIX YPAaBHEHUN M HEPABEHCTB.
MHorouneHsl OT OJHOM NEPEMEHHOW. JleleHMe MHOrowieHa Ha MHOTOWIEH C OCTaTKOM.
Teopema be3y. Muorousnensl ¢ rensimu kodddunnentamu. Teopema Buera.

[TpeoOpa3oBaHus YUCIOBBIX BBIPAXKEHUH, COAECPIKAIINX CTEIICHU U KOPHH.

Uppanuonanehple  ypaBHeHUs. (OCHOBHBIE METOABl  PELIEHUS  HUPPALUOHAIBHBIX
YpaBHEHUM.

IToxazarenbHble ypaBHEHUS. OCHOBHBIE METO/IbI PELICHUS [10KA3aTEIbHBIX YPABHEHUI.

[TpeoOpa3oBaHue BhIpaKEHUH, COAEPIKAIINX JIOTApUPMBI.

Jlorapudpmuueckne ypaBHeHusi. OCHOBHBIE METOABI PEIICHHUS JIOTApUPMUYECKUX
YpaBHEHUM.

OcHoBHBIE TpUrOoHOMeTpHUueckre (opmyinel. [IpeoOpa3zoBaHne TPUTOHOMETPUUYECKUX
BBIpaXEHUI. Pelenne TpuroHoMeTpu4ecKuX ypaBHEHU M.

Pemienne cucrem NMHENMHBIX ypaBHEHUH. Marpuia CUCTEMbl JIMHEHMHBIX YpAaBHEHUM.
Onpenenurens MaTpuipl 2X2, €ro reoMeTpUYeCKUH CMBICI M CBOMCTBA, BBIYMCIIEHUE €ro
3HAYEHUs, IPUMEHEHNUE ONPENEIUTENS Ul PEIICHUsI CUCTEMBI JIMHEWHBIX YpaBHEHMH. Pemenne
IIPUKJIAIHBIX 3a7a4 ¢ IOMOIIbI0 CUCTEMBI JINHEWHBIX ypaBHEeHUH. MccinenoBanne nocTpoeHHON
MOJIEJIN C TOMOIIBIO MATPHI] U OIIPEACIIUTEIICH.

ITocTpoeHrne MareMaTHYeCKUX MOJENEN peaJbHOM CUTYallUH C ITOMOUIbIO YPABHEHUH U
HepaBeHCTB. [IpyMeHeHHne ypaBHEHUH M HEPABEHCTB K DPELICHUI0 MAaTEMAaTHYECKHX 3a7ad U
3a[a4 U3 Pa3UYHbIX 00JacTel HAyKU M pealbHON JKHU3HU.

DyHKIUHN U TPadUKH

OyHKIMs, crnocoObl 3anaHus (yHKuuu. B3anmHo oOpatnble ¢yHknuu. Kommosuius
¢bynkuuit. I'paduk pyHkmu. SneMeHTapHbIe TpeodpazoBaHus rpaduKOB (QYHKITHIHA.

Ob6nacTpb omnpeneneHuss 1 MHOXecTBO 3HaueHui ¢pynkuuu. Hynu ¢ynkuuu. [IpomexyTku
3HAKOIMOCTOsAHCTBA. YETHble M Heu€THble GyHKuuu. [lepuoanueckue Qynkuuu. I[IpomexyTku
MOHOTOHHOCTH (pyHKUMU. MakcuMyMbl U MUHMUMYMBI (QyHKIMU. Hanbonbiiee u HaumeHbliee
3HaYeHUs PYHKIIMH HA TIPOMEXKYTKE.



Jluneiinas, kBagpaTu4Has ¥ ApOOHO-TMHEHHAs GYHKIIUN. DIIEMEHTapHOE UCCIICI0BaHUE U
MOCTPOCHHE UX TPaPHKOB.

Crenennast QpyHKIMS ¢ HATypalbHBIM M IEJNBIM MOKaszareiaeMm. E€ cBolicTBa u rpaduk.
CaoiicTBa U rpaduk KOpHS n-0il cTenmeHu Kak (PyHKUHMU OOpaTHOW CTENEHU C HATypalbHBIM
MIOKa3aTeJEM.

[TokazarenbHas U Jorapudmuueckas QyHKINH, UX CBOMCTBA U rpaduku. Vcnonp3zoBanue
rpaduKoB PYHKIUH U pelIeHNs] ypaBHEHUH.

TpuronomeTrpuyeckass OKpPYKHOCTb, ONpPEICICHUE TPUTOHOMETPUUYECKUX  (PYHKIIMIA
YUCJIOBOI'O ApPryMEHTA.

QOyHKIMOHATBHBIE 3aBUCHMOCTH B PEJIbHBIX MpoIeccax U siBIeHUsX. [ paguku peanbHbIX
3aBUCUMOCTEH.

Hayana maTremMaTH4yecKkoro aHajaimsa

[TocnenoBarenbHOCTH, CIIOCOOBI 3a/1aHuUs MOCIe0BaTeIbHOCTEH. MeTo1 MaTeMaTH4eCKOn
WHIAYKIUA. MOHOTOHHBIE M OTpaHUYEHHBIE IIOCIEI0BAaTEIbHOCTU. VCTOpUS BO3HUKHOBEHUS
MaTEMaTUYECKOI0 aHaJIM3a KaK aHaJln3a OECKOHEUHO MaJIbIX.

ApudmeTrndeckas U reoMeTpuueckas mporpeccud. beckoHeyHo — yObIBaromias
reoMmerpuueckas nporpeccusi. Cymma OeCKOHEUHO YOBIBAIOIIEH IeOMETPHUECKON MPOTrPECCHU.
JIMHENHBIN M AKCHOHEHUUAIbHBIM pocT. Yucno e. DopMmyrna CIOXKHBIX MPOLEHTOB.
Hcnonbs30BaHKe NPOTrpeCcCuy Il pELIEHUS PEAIbHBIX 3a7a4 IIPUKIIATHOTO XapaKTepa.

HenpepriBuble (yHKIMM W uX cBoiicTBa. Touku pa3pbiBa. ACHUMOTOTHI TpaduKOB
¢byukuii. CBoiicTBa (yHKIUN HENpephIBHBIX Ha OTpe3ke. MeToa MHTEpPBAIOB IS PELICHUs
HepaBeHCTB. [IpruMeHeHne CBOWCTB HEMTPEPBHIBHBIX (DYHKIUH ISl pEIICHUS 3a/1a4.

[TepBast 1 BTOpas nmpousBoaHbie QyHKIMK. OnpeieieHne, TeOMETPUISCKUN U (PU3HISCKUN
CMBICT MPOU3BOAHON. YpaBHEHUE KacaTeNbHOM K rpaduKy QpyHKIMH.

[TpousBoaubie sneMeHTapHbiX GyHKUMN. [Ipon3BoaHasS CyMMBI, MPOU3BEACHUS, YACTHOTO
Y KOMIO3ULIMU (QYHKIUH.

MHuoxkecTBa M JIOTHKA

MHoXecTBO, onepaluyd HajJ MHOXXECTBaMU U MX cBoiicTBa. [{uarpammsel Diinepa—BeHHa.
IIpruMeHeHrne TEOPETUKO-MHOKECTBEHHOIO anapara Uil OMUCAaHUS PEANbHBIX IPOLIECCOB U
SBJICHUH, IPU PELUICHUH 3a]1a4 U3 IPYTUX YyUeOHBIX MPEIMETOB.

Onpenenenue, TeopeMa, CBOHCTBO  MaTeMaTHMYeCKOro  OOBEKTa,  CIEACTBHUE,
JI0KA3aTeJIbCTBO, PABHOCUJIBHBIEC YPABHECHMUS.

INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA VYEBHOI'O KVPCA «AJI'EBPA U
HAYAJIA MATEMATHUYECKOI'O AHAJIU3A» (YTJIVBJIEHHBIM VPOBEHbL) HA
YPOBHE CPEJJHEI'O OBIIET'O OBPA30OBAHUIA

JIMYHOCTHBIE PE3YJIBTATbHI

1) rpaaaHCKOro BOCIIMTAHMS:

c(OpPMUPOBAHHOCTh TPAXKIAHCKOM MO3UIMHU  00ydaromierocs Kak aKTUBHOTO U
OTBETCTBEHHOTO 4YJIEHa POCCHUICKOro OOIIECTBA, MPEJCTaBI€HHE O MAaTEeMAaTUYECKUX OCHOBaX
(YHKIMOHUPOBAHUS DPA3TUYHBIX CTPYKTYp, SBJICHUH, NpOLENYp TIpakIaHCKOTO OOIIecTBa
(BBIOOpBI, OMPOCHI U JAPYroe), yMEHHWE B3aWMOJEHCTBOBATh C COLMAIBbHBIMH HMHCTHUTYTaMH B
COOTBETCTBUU C UX (PYHKIUSIMHU U Ha3HAYECHUEM;

2) IaTPHOTHYECKOI0 BOCIIUTAHUS:



c(hOpMUPOBAHHOCTh POCCHICKOMN TPaXKTAHCKON MIEHTUYHOCTH, YBAXEHUS K MPOIIJIOMY U
HACTOALLEMY POCCUMCKOM MaTreMaTUKH, LIEHHOCTHOE OTHOLIEHUE K JOCTHUKEHUSIM POCCHUUCKHUX
MaTeMaTUKOB M POCCUKCKON MAaTeMaTUYECKOW IIKOJbI, MCIOJIb30BAHUE ITUX JOCTHKEHUU B
JIPYTUX HayKax, TEXHOJIOTHUSX, chepax SKOHOMHUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAaHME  JYXOBHBIX ILIEHHOCTEH  pPOCCHHCKOro  Hapojaa, CHOPMHUPOBAHHOCTH
HPaBCTBEHHOI'O0 CO3HAHMS, STUUECKOTO MOBEICHUSI, CBI3aHHOIO C MPAKTUUYECKUM IMPUMEHEHUEM
JOCTH>KEHUI HAyKUu U JESATENbHOCTHIO YYEHOI'O, OCO3HAHHWE JIMYHOTO BKJIAJAa B MOCTPOCHHUE
YCTOHYHMBOTO OyayIIEro;

4) 3cTeTUYECKOr0 BOCTIMTAHUS:

ACTETUYECKOE  OTHOLIEHHWE K  MHUPY, BKJIIOYash  OCTETUKY  MAaTeMaTHYECKUX
3aKOHOMEpPHOCTEH, O0OBEKTOB, 3aJay, pEHICHHH, pacCyXIeHUH, BOCHPUUMUYUBOCTh K
MaTE€MaTUYeCKUM aCleKTaM pa3juYHbIX BUJIOB UCKYCCTBA;

5) ¢pusuveckoro BoCNUTAHUSA:

c(hOpMUPOBAHHOCTh YMEHHUS PUMEHSITh MATEMATHUECKUE 3HAHUS B UHTEpEcax 3J0POBOTO
u Oe3omacHOro obOpa3a >XKU3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3JI0pPOBBIO (370pOBOE
nuTaHue, cOATaHCUPOBAHHBIN PEKUM 3aHITUN U OTAbIXA, peryispHas Gusndeckas akTUBHOCTH),
($u3HYEeCcKOe COBEPIIICHCTBOBAHUE MTPH 3aHITHUIX CIIOPTHUBHO-030POBUTEIHHOM JIEATETbHOCTHIO;

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTb K TPYIly, OCO3HAHHE IIEHHOCTH TPYI0Jt00Us, UHTEpEC K pa3iuuHbIM cepam
npoecCHOHANBHOM AESITeNbHOCTH, CBSI3aHHBIM C MAaTEMaTHKON U e€ MPHIOKEHUSIMH, YMEHUE
COBepIIaTh OCO3HAHHBIA BBIOOp Oynymieil mpodeccur HW pealu30BBIBATH COOCTBCHHBIE
JKU3HCHHBIC TUIAHBI, TOTOBHOCTH M CIIOCOOHOCTh K MaTeMaTH4YeCKOMy OOpa3oBaHUIO U
€amM000pa30BaHUIO HA MPOTSHKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PELICHUU
MPaKTUYECKUX 3a/1a4 MaTEMaTUYECKOM HAIlPaBICHHOCTH;

7) IKOJIOTM4€eCKOr0 BOCIIMTAHMS:

c(hOpMUPOBAHHOCTh  JKOJIOTMUECKOW KYyJIbTYpbl, TOHUMAHWE BIUSHUS COLUAIBHO-
HSKOHOMHUYECKHUX TIPOLECCOB HA COCTOSHUE MPUPOJHOM M COLMAIBHOM Cpeibl, OCO3HAHUE
I00AaNbHOTO  XapakTepa  AKOJOTMYECKUX  MpoOieM, OpHeHTalus Ha  [pUMEHEHHe
MaTeMaTUYeCKUX 3HAHUW JJIs pelIeHus 3a7ad B 00JIaCTU OKpYXKAloleh cpefibl, TNIaHUPOBAHUE
MOCTYIIKOB M OLIEHKH UX BO3MOXKHBIX TIOCIEJCTBUN JIsl OKPYKAIOIIEH CPe/Ibl;

8) neHHOCTH HAYYHOI0 NO3HAHMA:

c(OpPMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YpPOBHIO
pa3BUTHS HAyKH U OOIIECTBEHHOW MPAKTHUKH, MOHUMAaHHWE MAaTEMaTHYECKONW HAyKH Kak cdepsl
YEJIOBEUECKOM NESITeNIbHOCTH, TANOB €€ Pa3BUTHS W 3HAYUMOCTHU ISl PA3BUTHSI ITUBUIITU3AIINH,
OBJIQJICHHE SI3BIKOM MATEMaTHUKU U MaTEMaTUUYECKON KyIbTypOil KaK CpEACTBOM MO3HAHUS MUDa,
TOTOBHOCTb OCYHIECTBIISITH MPOEKTHYIO U MCCIIEIOBATENbCKYIO AEATEIbHOCTh UHAUBUAYAIBHO U
B TpYIIIIE.

METANPEAMETHBLIE PE3YJIbTATHBI
Ilo3naBaTebHBbIE YHHBePCAIbHbIE YUeOHbIE 1eHCTBUSA

ba3zoBble Jlornyeckue 1ecTBUA:

BBISIBIIAIT W XapaKTEPU30BaTh CYIIECTBEHHBIC NPHU3HAKHM MAaTEMaTHYECKHX OOBEKTOB,
MOHSATUH, OTHOIIEHWH MEXKIY TMOHATHAMH, (OPMYIUPOBATh OMPEICICHUS TOHSATHH,
YCTaHABIMBATh CYIIECTBEHHBI TpHU3HAK KIAacCU(PUKALUUA, OCHOBAaHUSA [UIsi 0000IIeHUs u
CpaBHEHUS, KPUTEPUHU MTPOBOJMMOI0 aHAJIN3A;

BOCIIPUHUMATH, (OPMYIHPOBATH W TPEOOPA3OBBIBATH CYXKICHHS: YTBEPAUTEIbHBIE H
OTpHUIIATENIbHBIE, €TMHUYHBIE, YACTHBIE U OOIINE, YCIOBHBIC,



BBISIBJISITH MaTeMaTHYeCKUE 3aKOHOMEPHOCTH, B3aMMOCBS3M M MPOTUBOpeuus B (axTax,
JMaHHBIX, HAOMIONCHWSIX W  YTBEPXKICHHUSAX, TMpeAsararb KPUTCPUU Ui BBIABICHUS
3aKOHOMEPHOCTEH U ITPOTUBOPEUYUI;

JienaTh BBIBOJBI C MCIOJIb30BAHUEM 3aKOHOB JIOTHMKH, JEIYKTUBHBIX M WHIYKTUBHBIX
YMO3aKJIFOUEHHM, YMO3aKIIFOUEHHI 110 aHAJIOTUH;

IIPOBOAMTH CAMOCTOSATEIBHO JI0KA3aTEIbCTBA MAaTEMATUYECKUX YTBEP)KICHUHN (IpsMble U
OT IPOTUBHOIO), BBICTpPAaUBaThb ApPryMEHTAlUI0, INPUBOAUTH IPUMEPbl U KOHTPIPHUMEPHI,
000CHOBBIBAaTh COOCTBEHHbBIE CYXKJACHHSI U BHIBOJIBI;

BbIOMpaTh CcHoco® pemieHus YydeOHOM 3afaud (CpaBHHMBATh HECKOJIBKO BapHaHTOB
pemieHus, BbIOMpaTh HauOoJee MOIXOMAIIMN € YYETOM CaMOCTOSITETIHbHO BBIICICHHBIX
KpUTEPUEB).

Ba3oBrble ucciaenoBaresLCKue AeiiCTBHA:

HCIIOJIb30BaTh BOIPOCHI KaK MCCIIEN0BATENbCKUIM MHCTPYMEHT MO3HAHUA, (OPMYIUPOBATH
BOTIPOCHI, (UKCUPYIOIIME NPOTHBOpEYHE, NpoOJeMy, YCTaHABIMBATh HCKOMOE M JaHHOE,
(dbopMHpOBATH TUIIOTE3Y, APTYMEHTHPOBATH CBOIO MMO3UIIHI0, MHEHHE;

MPOBOJIUTh  CAMOCTOSITENIbBHO  CIUIAHUPOBAHHBIM  AKCIIEPUMEHT, HCCJIEIOBAHHE 10
YCTaHOBJICHUIO OCOOEHHOCTEH MaTeMaTHYeCKOTO OOBEKTa, SBICHUS, IPOLIECCa, BBISIBICHUIO
3aBUCUMOCTEN MeXy 00bEKTaMu, SIBJICHUSIMU, IPOLIECCAMU;

CaMOCTOSITENILHO (hOPMYyITUPOBATh 0OOOIICHNS U BBIBOJBI IO PE3YIbTaTaM MPOBEIEHHOTO
HaAOIIO/IEHUS, UCCIIeIOBAaHUS, OIICHUBATh JOCTOBEPHOCTH MOJIYYEHHBIX PE3yIbTaTOB, BHIBOJAOB U
000011IeHMI;

IIPOrHO3MPOBATh BO3MOXHOE Pa3BUTHUE MPOIIECCa, a TAK)KE BbIIBUIaTh MPEIIIOI0KEHUS O
€ro pa3BUTHH B HOBBIX YCIIOBHSX.

Pabora ¢ undopmanmeii:

BBISBJIATH JeUIUTHI HHPOPMAIINH, JaHHBIX, HEOOXOJUMBIX JUIsl OTBETa Ha BOIIPOC H IS
pelIeHus 3a/1a4H;

BBIOMpaTh HMHPOPMALMIO W3 HMCTOYHUKOB pA3IMYHBIX THIIOB, AaHAIM3HPOBATH,
CHUCTEMaTH3UpOBaTh U HHTEPIPETUPOBaTh MHMOPMAIMIO Ppa3IUYHBIX BUAOB U (HopMm
IIPEJICTaBIICHHUS],

CTPYKTYypUpOBaTh  MHGOpMAaLUIO, MPEACTaBIATh €€ B  pa3IMuHBIX  (QopMmax,
WUTIOCTPUPOBATH TpapuuecKy;

OLIEHMBATh HAAEKHOCTh MH(OpPMAIMM 1O CaMOCTOATENbHO  C(HOPMYINPOBAHHBIM
KPUTEPHUSM.

KoMMyHUKAaTHBHBIE YHHMBepcadbHble yueOHbIe AeiicTBUSA

Oo0menne:

BOCIIPUHUMATh U (HOPMYIHPOBATh CYXJEHHS B COOTBETCTBUU C YCIOBUSMH U LEJISIMHU
oOIIeHus, SICHO, TOYHO, TPAMOTHO BBIpa)KaTh CBOIO TOUKY 3PEHHUSI B YCTHBIX U MUCBMEHHBIX
TCKCTax, JaBaTb IMOACHCHUA II0 XOAYy pCeHICHUA 3aJadd, KOMMCHTUPOBATH HOJ'IyLICHHblf/'I
pe3ysbTar;

B Xoze OOCYX/IEHHUs 337aBaTh BOIMPOCHI MO CYLIECTBY OOCYXJaeMON TEeMbI, MPOOIEMBI,
pemraeMoil 3a/auM, BBICKA3bIBaTh WJIEH, HAlleJICHHBbIE Ha MOMCK PELICHMs, COMOCTAaBIATH CBOU
CYXKACHUA C CYXICHUAMH OPYIrUuX YJYaCTHUKOB AHAJIOora, O6Hap}I)KI/IBaTB pasindue U CXOACTBO
TIO3HIINH, B KOPPEKTHOU popme (HOpMyTHUpOBaTh Pa3HOTIIACHS, CBOU BO3PAKCHHUS;

NpPECTaBIIATh PE3yJIbTaThl pEIIeHHs 3a7ayd, SKCIEePUMEHTa, HCCIEeIOBaHMs, MPOEKTa,
CaMOCTOSITENIbHO  BbIOMpaTh (¢opMmar BBICTYIUICHMS C Y4Y€TOM 3aJady Mpe3eHTaluu U
0COOEHHOCTEHN ayAUTOPHH.



PeryisiTuBHBIe yHMBepcaibHble yueOHbIe AeiicTBUSA

Camoopranuszanus:

COCTaBJIATh IUIAH, aJIFOPUTM pEIIeHHs 3aJauyd, BBIOMpATh CIIOCOO peleHHs ¢ y4ETOM
UMEIOIUXCA PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBaTh U KOPPEKTHPOBATH
BapUaHTHI pEIICHUH ¢ y4€TOM HOBOM MH(pOPMALIUH.

CaMOKOHTPOJIb, SMOLMOHATbHbII MHTEJJIEKT:

BJIaJICTh HAaBBIKAMU [103HABATEJIbHON peduIeKCHN KaK OCO3HAHUS COBEPIIAEMBIX NeHCTBUI
U MBICIUTENIBHBIX IPOLIECCOB, HX Ppe3yJbTaToOB, BIAJETh CIOCOOAMU CaMOIPOBEPKH,
CaMOKOHTPOJIS IIPOLIECCa U Pe3yibTaTa PEIIeHHsI MaTeMaTH4eCKON 3a1a4u;

NpPEIBUAETh TPYJHOCTH, KOTOPBIE MOTYT BO3HHMKHYTHh INPH PEIICHUH 3a/1a4d, BHOCUTH
KOPPEKTHBBI B JESITEIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENIBCTB, JAaHHbBIX, HAlJIEHHBIX OIINOOK,
BBISIBIICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBHE pe3yibTaTa MEJIHM ¢ YCIOBHSIM, OOBSICHATH PHUYHHBI
JOCTIDKEHUSI WM HE JOCTIDKEHHs Pe3yJbTaTOB JEATENbHOCTH, HAaXOAWTh OLIMOKY, JaBaThb
OLIEHKY ITPHOOPETEHHOMY OIBITY.

CoBMecTHasl 1eITeJIbHOCTh:

NOHMMATh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIMBUIYaIbHONH pabOTHI IpU
pemieHNr y4eOHBIX 3a7ay, NPUHAMATh LEJIb COBMECTHOH JIeSTENbHOCTH, IUIAHUPOBAThH
OpraHu3alMl0 COBMECTHOM pPabOThI, paclpeleniTbh BUIbl padOT, JOrOBapHBAaTbCs, OOCYXIaTh
Ipolecc U pe3yabTaT paboThl, 0000IaTh MHEHUS HECKOJIBKUX JIHOACH;

y4acTBOBATh B TPYIIOBBIX (GopMax paboTsl (00CyXIeHHs, 0OMEH MHEHUH, «MO3TOBBIC
IITYPMBI» W WHBIC), BBINOJHATH CBOIO 4YacTh pabOThl M KOOPAMHUPOBATH CBOM JICHCTBHS C
JPYTUMH 4I€HAaMH KOMaHJbl, OLIEHUBaThb KAayeCTBO CBOETr0 BKJIaJa B OOLIMIM MPOAYKT IO
KPUTEPHIM, CHOPMYIHPOBAHHBIM YJaCTHUKAMU B3aUMOACHCTBUS.

INPEJIMETHBIE PE3YJIBTATbBI

K xoHny oOyuyenus B 10 kiacce oOyyaromIMiCs MOJYYUT CIEAYIOIIHE MpeAMETHbIE
pe3ysbTaThl 1O OTJEJIBbHBIM TeMaM pabodeil mporpaMmsel yueOHOro Kypca «Anrebpa M Haudana
MaTEMaTHYECKOTO aHAJIN3a»:

Yucsia 1 BHIYMCIICHUS:

CBOOOJTHO OTNEPUPOBATH MOHATUAMU: PALMOHAIBHOE YHCIIO0, OECKOHEYHas! MEepUOIUecKast
NpoOb, MPOIEHTHI, WPPALMOHAIBHOE YHCIO, MHOXKECTBA PAIMOHAIBHBIX U JEHCTBUTEIbHBIX
4KCell, MOAYJIb IEHCTBUTENBHOIO YHCIIA;

MPUMEHSTH IpOOH U MPOLEHTHI AJIsl PEIIEHUs IPUKIAIHBIX 3a/1a4 U3 PA3IMYHBIX OTpaciiel
3HAHUM U PEATTbHOM KU3HH;

OPUMEHATh NPUOTIKEHHBIE BBIYUCICHUS, NMpaBWJIA OKPYIVICHUS, NMPUKUIKY M OLEHKY
pe3yJipTaTa BBIYUCIICHUN;

CBOOOJTHO ONEpUPOBATh IOHATHUEM: CTENEHb C LEJIbIM II0Ka3aTeleM, HCIOIb30BaTh
NOAXOANIYI0 (OpMY 3amUCH JIEHCTBUTENBHBIX YHCET JUIsl pEelIeHHs MPaKTHYEeCKUX 3afad U
IIPEJICTaBICHNS JaHHBIX;

CBOOOJTHO OTIEPHPOBATH MOHATHEM: apU(PMETHUECKUI KOPEHb HATYpaIbHON CTENEHH;

CBOOOJHO ONEPUPOBATH MOHATHUEM: CTETIEHb C PALIMOHAIBHBIM I10KA3aTeleM;

CBOOOJHO ONEpUPOBATh IMOHATUSAMU: Jorapudm 4Yucia, OECSITHUHbIE M HaTypajbHbIE
JorapuQMmBl;



CBOOOJTHO ONEpPUPOBATh MOHATUSAMH: CHHYC, KOCHHYC, TaHT€HC, KOTAHI'€HC YHCIOBOTO
apryMeHrTa;

OIIEpUPOBATh NOHATUAMHU: APKCUHYC, APKKOCUHYC M apKTaHI'€HC YMCIIOBOI'O apryMeHTa.

YpaBHeHNsI M HEPABEHCTBA:

CBOOOJHO  ONEepUpOBaTb  IOHATHSAMM:  TOXKIECTBO,  ypaBHEHHE,  HEPaBEHCTBO,
PaBHOCUJIbHBIE YPABHEHUS U ypaBHEHUS-CIICJCTBUS, PABHOCUJIbHbIE HEPAaBEHCTBA;

OPUMEHSTHh Pa3IMYHbIE METOJbl PEIICHHS palMOHAIBHBIX W APOOHO-PALMOHATBHBIX
YPaBHEHHUH, IPUMEHATh METOJ MHTEPBAJIOB Ul PEILECHUS HEPABECHCTB;

CBOOOJTHO ONEpUPOBaTh MOHATHSAMM: MHOTOYIEH OT OJHOW IEPEMEHHOM, MHOTOWIEH C
HenpiMd - Kod(pQUIMEeHTaMH, KOPHH MHOTOWIEHA, IPUMEHATh JeJICHHEe MHOTro4ieHa Ha
MHOT'OYJIEH C OCTaTKOM, TeopeMy be3y u reopemy Bueta 1 penienus 3anay;

CBOOOJHO ~ONEpUpOBaTh IMOHATHSMU: CUCTEMa JIMHEHHBIX YpaBHEHUH, MaTpuLa,
ONpEeACIUTENb MaTpULbl 2 X 2 W €ro IeOMETPUYECKUH CMBICH, MCIOIb30BaTh CBOMCTBA
onpeaenuTens 2 X 2 Juis BBIYUCIEHUS €ro 3HAUY€HUs, IPUMEHSTh ONPENEIUTENN 1Jis PEIICHUs
CUCTEMBI JIMHEWHBIX YPaBHEHHUW, MOJEIMPOBATH PEAJIbHbIE CUTYallUH C MOMOUIbIO CUCTEMBI
JUHEMHBIX YPABHEHMM, HCCIENOBaTh IIOCTPOEHHBIE MOJEINM C IOMOUIbI0 MAaTpUll U
OIpEeACINTENEH, UHTEPIIPETUPOBATh ITOJIyYEHHBIN pe3yJIbTaT;

MCIIOJIb30BaTh CBOMCTBA JEHCTBUI ¢ KOPHAMM JUIsl peoOpa30oBaHUsl BhIPAXKEHUI;

BBIIOJHATh NPEOOpa30OBaHUST YMCIOBBIX BBIPAKEHUH, COAEpXKAIUX CTEHNEHU C
palOHaIbHBIM IIOKA3aTENIEM;

UCIOJIb30BaTh  CBOMCTBA JIOrapu(MoB [uid  NpeoOpazoBaHMs  JIOrapu(PMUUECKUX
BBIPAKECHMI;

CBOOOZAHO  ONEpUPOBAaTHh  MOHATHSAMHM:  HMppAallMOHANbHbBIE,  IIOKa3aTelbHbIE U
Jorapu(pMHUECKUE YpaBHEHUS, HAXOIUTh MX PELICHUs C ITOMOIIbIO PAaBHOCUIIBHBIX MEPEXO0B
WJIM OCYLIECTBIISASA IPOBEPKY KOPHEH;

OPUMEHSATh  OCHOBHBIE  TpUTOHOMETpuYeckne  (opMynasl i mpeoOpa3oBaHUs
TPUTOHOMETPUUECKUX BBIPAKEHUI;

CBOOOJTHO OINEpPUPOBATH IOHSATHEM: TPUTOHOMETPHUUECKOE ypaBHEHHME, TPUMEHATh
HEeo0Xo1uMble (OPMYIIbI JUTSl pEILICHHUsI OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX YpaBHEHUI;

MOJIEJIMPOBaTh pEajbHbIE CHUTYallMd Ha s3bIKE anreOpbl, COCTABJIATH BBIPAKEHUS,
YpaBHEHHUs, HEPAaBEHCTBAa IO YCIOBUIO 3aJadyM, HCCIENOBaTh IOCTPOEHHBIE MOJEIH C
UCIIOJIb30BaHUEM ammapaTa anreOpsl.

DOyHKUUM U rpadpuku:

CBOOOJHO OMNEpUPOBATH MOHATUAMHU: (PYHKLHSA, COCOOBI 3alaHus (PYHKIMH, B3aUMHO
oOpaTHble (QYHKIMM, KOMOO3ULIMS (QYyHKUUN, rpaduk (QYHKIMH, BBHINOIHSITH 3JIEMEHTapHbIE
npeoOpa3oBaHus rpa@uKoB HyHKIMIH;

CBOOOJTHO OMEpUpPOBaTh MOHATUAMHU: OOJIACTH ONpEJENEHHs M MHOXKECTBO 3HAaYEeHUM
GyHKIMY, HyIU QYHKIUHU, TIPOMEKYTKH 3HAKOIIOCTOSIHCTBA,

CBOOOJHO OINEpPUPOBATh MOHATUAMHU: YETHBIE M HEUYETHbIE (PYHKIMM, NEPUOAUYECKUE
(GyHKLIMH, TPOMEXKYTKM MOHOTOHHOCTH (DYHKIUH, MaKCUMyMbl M MHHHUMYMbI (DYHKIIMH,
HauOoJIbIIIee M HaUMEHblIIee 3HaUeHNEe (PYHKIIUU Ha IPOMEKYTKE;

CBOOOJHO OINEpPUPOBATh MOHATHUSAMHU: CTENEHHas (PYHKLIMS C HATypaJlbHbIM M LEIbIM
nokasaresnemM, rpaguk CTerneHHOW (YHKIMM C HaTypalbHBIM U IIEJbIM IOKa3aTeleM, rpadux
KOPHS N-0i CTETeHH KaK PYHKIUU OOpaTHOM CTENeHU C HaTypaJlbHbIM IIOKa3aTeleM;

ONEepHUpOBaTh MOHATHAMM: JMHEWHAs, KBaJpaTW4yHas W JApOOHO-TMHEHHas (QYHKIUH,
BBITMOJHATH 3JIEMEHTAPHOE UCCIIEI0OBaHNE U TOCTPOCHUE UX TPAPUKOB;

CBOOOJHO OMEpUPOBATh MOHATUSIMM: MOKa3aTelbHass U Jorapupmudeckas GyHKIUHU, UX
CBOICcTBa U rpadUKH, UCIOJIB30BATh UX IPa(UKU JIJIsl pElIeHHs YpaBHEHUH;



CBOOOZHO ONEpPHPOBATH MOHITUSMH: TPUTOHOMETPHYECKash OKPYKHOCTb, OIpEeTICHHE
TPUTOHOMETPUUYECKUX (PYHKLIUH YUCIOBOTO apryMEHTa;

UCTIOJIb30BaTh Ipaduku (QYHKIMHA A7 UCCIEIOBAaHHUS MPOLECCOB M 3aBUCUMOCTEH TpU
peLIeHUH 3aJad M3 JIPYruxX y4eOHBIX HPEJAMETOB M PEalbHOW JKHU3HH, BBIpaKaTh (HOpMyJIaMH
3aBUCHMOCTH MEX/y BETMUNHAMHU;

Hauana maTeMaTH4eCKOro aHAJIM3a:

CBOOOJTHO OIEPUPOBATH MOHATHAMHU: apUPMETHUYecKas U TeOMETPUYECKas MpOrpeccus,
0eCKOHEYHO yOBIBarOIIasi FeOMETPUYECcKasi MPOTrPeccHs, TMHEHHBIN U IKCIIOHSHIINAIBHBIA POCT,
(dopMyma CI0KHBIX MIPOLIEHTOB, UMETh IPE/ICTABICHNE O KOHCTAHTE;

UCTIOJIb30BaTh MPOTPECCHH ISl PELICHUS PEATBbHBIX 33/1a4 MPUKIJIAIHOTO XapaKTepa;

CBOOOJHO  ONEpUPOBaTh MOHATHUSAMH:  IOCIEIOBATENIHOCTh, CHOCOOBI  3aJaHus
HIOCJIEIOBATEIBHOCTEW, MOHOTOHHBIC H OTPAaHHUUYCHHBIE MOCIIEA0BATEIbHOCTH, IOHUMATh OCHOBBI
3apOKICHUS MAaTEMAaTHYECKOTO aHAJIM3a KaK aHaIn3a OECKOHEYHO MaJIbIX;

CBOOOJTHO ONEPHPOBATH MOHATUSMH: HENPEpBIBHBIE (DYHKIMH, TOYKH pa3pbiBa Trpaduxa
¢$yHKIMH, aCUMOTOTH Tpaduka GyHKINH;

CBOOOZHO OIEpUpoBaTh MOHATHEM: (YHKIUS, HENpepbhlBHAs Ha OTPE3KE, HNPUMEHSThH
CBOMCTBa HEMIPEPHIBHBIX (QYHKIMIA JJIsl pELICHUS 3a/1a4;

CBOOOJTHO ONEpUPOBATh MOHATHUSAMHU: TIEpBas W BTOpas TMPOU3BOJAHBIE (HYHKIIHH,
KacaTenbHas K rpaduky QpyHKINH,

BBIYHCIIATh TPOU3BOJIHBIE CYMMBI, IPOM3BEIEHHS, YAaCTHOTO M KOMIIO3HIUHU JBYX
(GYHKIMIA, 3HATH IPOU3BOJHBIE HIIEMEHTAPHBIX (DYHKIIHIA;

UCTIOJIF30BaTh T€OMETPUYECCKHUIA U (PU3UIECKUI CMBICI IIPOU3BOIHOM JUTsl PEIICHHS 3a/1a4.

MHozxecTBa U JIOTHKA:

CBOOO/IHO OTIEPUPOBATh MOHATUSMH: MHOXKECTBO, OTIEPAIIH HaJl MHOKECTBAMH;

UCIIOJIb30BAaTh TEOPETUKO-MHOXKECTBEHHBIH ammapar JJIsl ONHMCAaHHUs PEaJIbHBIX MPOLIECCOB
¥ SIBJICHUH, IPY PEUICHNH 33/1a4 U3 JPYTUX y4eOHBIX IPEIMETOB;

CBOOOJTHO ONEpUPOBATh TMOHATHSAMH: OIpEIeNICHHE, TEopeMa, YpaBHEHHE-CIEICTBHE,
CBOWCTBO MaTeMaTH4YeCKOro OOBEKTa, J0Ka3aTelbCTBO, pABHOCWIIbHBIE ypaBHEHHS U
HEpPaBEHCTBA.






TEMATHYECKOE IINTAHUPOBAHHUE

10 KITACC

Ne ni/n

HauMenoBanue
pa3aesioB U TeM
NporpamMmbl

KoanuecTBo 4acoB

Bcero

KoHnTpoJbHbie
padoThI

IIpakTHYeckue
padoThI

MHoxecTBO
NEHUCTBUTEIBbHBIX
yucesn. MHOTOUJIeHBI.
PanmonanbHble
ypaBHEHUS U
HepaBeHCTBa. CUCTEMBI
JIMHEWHBIX YPABHEHUHN

24

OyHKIUYN U TpapUKy.
CrenenHast GyHKLUSA C
LeJIBIM [TOKa3aTeeM

12

Apudmernueckuit
KOpEHb N-O CTETeHH.
WppaunonanbHble
ypaBHEHMS

15

IToxazarennHas
byHKIHS.
IToxa3aTennHBIC
YpaBHEHUS

10

Jlorapupmuueckast

byHKIHS.
Jlorapugpmuueckue

18




ypaBHEHUS

Tpuronomerpuueckue
BBIPAXKCHUS U
YPaBHEHHUS

22

TlocnenoBarensHOCTH
U TIPOTPECCUU

10

HenpepriBabie

GbyHKIIH.
[IpousBogHas

20

IToBTOpEHME,
000011IeHHE,
CHCTEeMAaTH3alHs
3HAHUH

OBILIEE
KOJIMYECTBO
YACOB I10
[TIPOTPAMME

136

10




IHOYPOYHOE IIVTAHUPOBAHUME

10 KJIACC

Ne i/

Tema ypoka

KoaunuecTBO 4acoB

KoHnTpoJbHbie

Bcero
padoThI

Jlara

IIpakTHYeckue
U3y4YeHus

padoTshI

Juarpammel Diinepa-
Benna

IIpumeHenue
TEOPETUKO-
MHOECTBEHHOI'O
amnmapara Iy
peuieHus 3ana4y

PanumonannHBIC YKCHA.
OOLIKHOBEHHEIE U
NeCSITUUHbIE TpOoOH,
MIPOIICHTHI,
OCCKOHECYHbBIE
MepHOANYECcKHe Ipoou

[[MHuoxecTBO,
oInepary Haj
MHOXCCTBAMH U UX
CBOMCTBa

PanumonannHBIC YHCHA.
OOBLIKHOBEHHEIE U
JeCSITUUHbIE TpOoOH,
MIPOIICHTHI,
OCCKOHEUHbBIE




MepUONYECKHE TpodH

[Ipumenenue npobeit u
IMPOLCHTOB JI
peIICHUA IMPUKITIAIHBIX
3ama4

10

11

12

[Ipumenenue npobeii n
IMPOLUCHTOB JIA
pPEeIICHUA IMPUKIAIHBIX
3agad
JlelicTBUTEIbHBIE
yucia. ParronansHbie
WA UPPalOHAIbHBIC
qrcia

Apudmerndeckue
oTiepaIiu ¢
JEWCTBUTEIbHBIMU
qHUCIIaMU

Mopyns
JEHCTBUTENLHOTO
YKclia ¥ er0 CBOMCTBA

[Tpubnmxeénnbie
BBIYMCIICHHUS, IPaBUJIa
OKpYTJICHUS, TPUKUIKA
U OLICHKA pe3yJbTara
BBIYHCIICHHUI

OCHOBHBIE METObI
peIIeHHMSI IENbIX U
IpoOHO-




paloHaIbHBIX
YpaBHEHUU U
HEPaBEHCTB

13

14

15

16

17

OCHOBHBIE METO/TbI
pEUICHUS LENbIX U
JIpoOHO-
paIoHaIbHBIX
ypaBHEHUH U
HEPaBEHCTB

OCHOBHBIE METOTbI
pelIeHus EeNbIX U
JIpoOHO-
paIoHaIbHBIX
ypaBHEHUH U
HEPABCHCTB

MHorouyieHs! Ot
OJIHOU IIEPEMEHHOI.
Jlenenne MHOro4JIeHa
Ha MHOTOYJIEH C
ocratkoMm. Teopema
bezy

MHorouieHsl ¢
LETBIMU
KodhuUIIeHTaMH.
Teopema Buera

Pemenue cucrem
JIMHEUHBIX YPaBHEHUN

18

Pemenue cucrem




JIMHEMHBIX YpaBHEHUH

19

20

21

22

Marpuia cucremsl
JIMHEWHBIX YPABHEHUM.
Onpenenurens
MaTpuIbl 2X2, ero
reOMETPUYECKUN
CMBICII U CBOMCTBA;
BBIYHMCIIEHHUE €TO0
3HAYEHUS

Onpenenurens
MAaTpHUIIbl 2X2, €ro
r€OMETPUYCCKUM
CMBICII M CBOMCTBA;
BBIYHMCIIEHHE €0
3HAYCHUS

IIpumeHeHue
ONPEIEIUTENS IS
pELICHUS CUCTEMBI
JIMHEUHBIX YPaBHEHUN

Pemenne npukitagHbpIx
3a/1a4 C IIOMOIIBIO
CUCTEMBI JINHEWHBIX
ypaBHEHUH

23

Pemrenne npukiagHpIx
3a/1a4 ¢ IOMOIIBIO
CUCTEMBI JINHEWHBIX
ypaBHEHUU

24

KonTponbHas pabora:




25

26

27

28

29

"ParnoHabHEBIE
yYpaBHEHUS U
HEpaBEHCTBA.
CucreMbl TUHESHHBIX
ypaBHEHHUH"

DyHKIHA, CTTOCOOBI
3aaHus QyHKIUH.
B3anmuo oOpaTHbIe

GbyHKIIH.
Kommosutust ¢hyHKIMi

I'paduk Qynkuuu.
DneMeHTapHbIe
npeoOpa3oBaHUs
rpadukoB QpyHKINH
Ob6macthb onpeneneHus
Y MHO>KECTBO
3Ha4eHUN PYHKIUH.
Hynu gyHkmm.
IIpomexyTKu 3HaK
MOCTOSTHCTBA

YeETHEBIE U HEUETHDBIE

GbyHKIIH.
IIepnonnueckue

GbyHKIMU.
[IpomexyTku
MOHOTOHHOCTH
byHKIIIT
Makcumymsl U




30

31

MUHHMYMBI ) YHKIIHH.
HauOomabee u
HauMeHbIIee 3HaUCHHE
byHKIIMH HA
MIPOMEXKYTKE
Jlnueitnast,
KBaJpaTUYHAs U
TPOOHO-TMHEHHAS
byHKIIUN
DneMeHTapHoe
HCCIIEN0BaHUE U
MMOCTPOCHUE IPaPUKOB
3TUX QYyHKIUH

32

DneMeHTapHoe
WCCIIIOBAaHHUE U
MOCTPOEHHE TpapHrKOB
TUX PYHKUIUH

33

CreneHs ¢ 1eJIbIM
nokazareiieM. bunom
Hrrorona

34

35

36

CreneHs ¢ 1eJIbIM
nokazarejieM. bunom
Hrrotona

CrenenHast GyHKIUS C
HaTYpaJbHBIM U
LEJIBIM [TOKa3aTeJIeM.
E€ cBoiicTBa u rpadguk

KonrponbHas pabora:




"CrenenHast GyHKIIHS.
Eé cBoiicTBa n
rpaduk"

37

Apudmernyeckuit
KOpEHb HaTypaJbHON
CTEIICHU U €T0
CBOICTBa

38

Apudmernaeckuit
KOpEHb HaTypaJbHON
CTEIEHU U €0
CBOICTBa

39

[IpeobpazoBanus
YHCIIOBBIX
BBIPAKCHMUI,

coJIep KallIiX CTENEeHH
U KOpHU

40

[TpeoOpazoBanus
YHCIIOBBIX
BBIPAKECHMI,
CoJIeprKaIlINX CTEEeHH
U KOpHU

41

[IpeobpazoBanmst
YHCIOBBIX
BBIPAKECHHUI,

COJIep KaIlNX CTEEeHH
U KOpHU

42

HppannonaibHbie
ypaBHeHUs. OCHOBHBIE




METO/IbI pEeIICHUs
UppalMOHATBHBIX
ypaBHEHUU

43

HppaunonanbHbie
ypaBHeHUs. OCHOBHbIE
METO/bI PELICHUS
HpPALMOHATIBHBIX
ypaBHEHUH

44

HppaunonaibHbie
ypaBHeHUs. OCHOBHbBIE
METO/bI PELICHUS
HUpPaALMOHATIbHBIX
ypaBHEHUH

45

PaBHOCHIIBHEIC
MEePEXObl B PEIICHUU
HMppaLMOHAJIbHBIX
ypaBHEHUH

46

PaBHOCHUIIBHEIC
MEePEXObl B PEIICHUU
HMppalMOHAIIbHBIX
ypaBHEHUH

47

PaBHOCHIBHEIE
MEepEeXObl B PEIICHUN
HUpPaMOHAIBHBIX
YpaBHEHUI

48

PaBHOCUIIBHEIE
MEepEeXObl B PEIICHUU
HUpPaHOHAIBHBIX




ypaBHEHUU

49

CoiicTBa u rpaduk
KOpHSI N-O CTENEHU
KaK pyHKIIMH
0o0paTHOM CTETeH! ¢
HaTypaJIbHBIM
MOoKa3areieM

50

CoiicTBa u rpaduk
KOpHSI N-O CTENEHU
Kak QpyHKIIH
00paTHOM CTENeH! ¢
HaTypaJbHbIM
roka3zaresem

51

KonTponbnas pabora:
"CBolicTBa u Tpapuk
KOpHsI N-O CTETIEHHU.
HppanmonanbHele
ypaBHeHus"

52

CreneHs ¢
panroHaIbHBIM
nokaszarTelieM U eé
CBOMCTBA

53

CreneHs ¢
palrOHAIBHBIM
MoKa3aTelieM U eé
CBOMCTBA

54

CreneHs ¢
parMoHaATEHBIM




mokasaTrelieM U eé
CBOICTBa

55

ITokazarenbHas
¢byHkuus, e€ cBOWCTBA
u rpadux

56

57

58

59

60

61

Hcnons3zoBanue
rpaduka GYHKIUHU IS
peuieHusl ypaBHEHU I
Hcnonb3oBanue
rpaduka QyHKIUH IS
peuleHus: ypaBHEeHU I
[Toka3zaTenbHble
ypaBHeHUs1. OCHOBHBIE
METO/bI PELICHUS
MOKa3aTeNbHBIX
YpaBHEHUU

[TokazarenbHbie
ypaBHeHUs1. OCHOBHBIE
METOJIbI PELIEHUS
IOKa3aTeJIbHbIX
YpaBHEHUU

IToxa3aTennHBIC
ypaBHeHUs1. OCHOBHBIE
METO/IbI PELIEHUS
MoKa3aTelIbHBIX
YpaBHEHUI

KonTponpHas padora:
"[loka3arenpHast




byHKIHS.
IToka3zaTenbHbIE

ypaBHeHUs"

62

Jlorapudm yucna.

CaoiictBa norapudma

63

64

Jlorapudwm yucna.

Caoiicta norapudma

Jlorapudm uuncna.

CsoiicTBa norapugma

65

Hecstuunbie u
HaTypaJIbHBIE
Jorapudmpl

66

67

68

69

Hecstuunbie u
HaTypaJibHbIE
Jorapu@msl

ITpeoOpa3oBanue
BBIPAKCHMUI,
COJIepKALINX
Jorapu@msl
ITpeoOpa3oBanue
BBIPAKECHMUI,
COJIEpIKAIINX
Jorapu@msl
IIpeoOpaszoBanue
BBIPAKECHUI,
COJIEpIKaIINX
sorapupmbl




70

Jlorapupmuueckas
byHKIUsA, €€ CBOWCTBA
U rpaduk

71

Jlorapudmudaeckas
¢byHkuus, e€ cBOWCTBA
U rpaduk

72

73

74

75

76

77

Hcnons3oBanue
rpaduka GYHKIUHU IS
peuieHusl ypaBHEHUI
Hcnonb3oBanue
rpaduka QyHKIUH IS
peuieHusl ypaBHEHUI
Jlorapudmuueckue
ypaBHeHUs1. OCHOBHBIE
METOBI PEILIECHUS
JorapupMUIecKux
YpaBHEHUU

Jlorapudmuuaeckue
ypaBHeHUs1. OCHOBHBIE
METO/bI PEIICHUS
JorapuPMUIecKux
YpaBHEHUI

Jlorapudmudeckue
ypaBHeHUs1. OCHOBHBIE
METO/bI PEIICHUS
JoTapu(PMUIECKUX
YpaBHEHUU

PaBHOCHUIBHEIE




[epPEeXO0/Ibl B PEIICHUH
Jorapu(pMUUECKUX
ypaBHEHUU

78

PaBHOCHUIBbHEIC
MepeXo/Ibl B peLICHUN
Jorapu(PMUIECKuX
ypaBHEHUH

79

KonTponbnas pabora:
"Jlorapudmuyeckas
byHKIH.
Jlorapudpmuueckue
ypaBHeHUs"

80

Cunyc, KOCUHYC,
TaHI'€HC U KOTAaHI'CHC
YHCIIOBOTO apryMeHTa

81

82

83

84

Cunyc, KOCUHYC,
TaHI'€HC U KOTAaHI'€HC
YHCIIOBOTO apryMeHTa
Apkcunyec,
aApPKKOCHHYC U
apKTaHT€HC YHCIOBOIO
aprymeHra

Apkcunyc,
apKKOCHHYC U
apKTaHI€HC YHCIOBOIO
aprymeHra
Tpuronomerpuueckas
OKPYKHOCTBD,




85

omnpejesicHUue
TPUTOHOMETPUIECKHIX
(GYHKIIUH Y9HCI0OBOTO
apryMeHra

OCHOBHBIE
TPUTOHOMETPUYECKHE

dbopMyIibI

86

OCHOBHEBIE
TPUTOHOMETPUYECKHUE

bopmyIbr

87

Tpuronomerpuueckas
OKPY’KHOCTb,
OIIpEJICIICHUE
TPUTOHOMETPUYECKUX
(GyHKIUI YKCIOBOTO
apryMeHra

88

89

90

91

OcHoBHbIE
TPUTOHOMETPHUYECKHE
(bopMyIibI

OcHoBHbIE
TPUTOHOMETPHUYECKHE
(hopMyIibI
IIpeoOpaszoBanue
TPUTOHOMETPHUYECKUX
BBIPAKCHUIN

[IpeoOpa3zoBanue

TPUTOHOMETPUYECKUX
BBIPAKECHUI




92

[IpeobpazoBanue
TPUTOHOMETPHUYECKHUX
BBIPAKECHU I

93

[IpeoOpaszoBanue
TPUTOHOMETPHUYECKUX
BBIPAKECHU I

94

95

96

97

Pemenue
TPUTOHOMETPUUYECKUX
YpaBHEHUU

Pemenue
TPUTOHOMETPUUYECKUX
YpaBHEHUU

Pemenue
TPUTOHOMETPUYECKHUX
ypaBHEHUH

Pemenue

TPUTOHOMETPUYECKUX
ypaBHEHUH

98

Pemenue
TPUTOHOMETPUYECKUX
YpaBHEHUU

99

100

Pemienue
TPUTOHOMETPUYECKUX
YpaBHEHUI

Pemenue

TPUTOHOMETPUYECKUX
ypaBHEHUH




101

102

103

104

KonTponbHas pabora:
"Tpuronomerpuyeckue
BBIPXKEHUS U
TPUTOHOMETPHYECKHE
ypaBHEHHUS"

IlocnenoBaTeIbHOCTH,
cIocoObI 3a1aHus
MOCJIEIOBATEILHOCTEH.
Meton
MaTeMaTHYECKOMN
WHIYKIIUU
MOHOTOHHBIE U
OTpaHUYCHHBIE
IOCJIEIOBATEILHOCTH.
Hcropus ananusa
OECKOHEUHO MaJIbIX

Apudmernueckas
nporpeccus

105

I'eomeTpuueckas
nporpeccust

106

107

beckoneuno
yOBIBaroIas
reoMeTpruYecKas
porpeccust

Cymma OeckoHEeYHO
yOBIBaroIIei
r€OMETPUYECKOMN
MIPOrpeccuu




108

109

110

111

JIuHeHbIN 1
AKCIIOHEHIIHAIbHBIH
poct. Hucio e.
dopmyia CIOKHBIX
MIPOIICHTOB

JIuHeHbIN 1
3KCIMOHEHLMAJIbHBIN
pocrt. Hucio e.
dopMya CI0XKHBIX
MPOLIEHTOB

Hcnonb3oBaHue
MIPOTPECCUU IS
pelIeHUs pealbHbIX
3a/1a4 MPUKJIIATHOTO
Xapakrepa
KonTponbHas pabora:
"ITocaeqoBaTeaIbHOCTH
U porpeccun”

112

HenpepsiBHbie

GyHKIMH 1 UX
CBOMCTBa

113

114

115

Touka pa3psiBa.
AcuMOTOTHI rpaQUKOB
byHKIHIT

CaoiicTBa pyHKINI
HENpEephIBHBIX Ha
OTpe3Ke

CaoiicTBa pyHKINI




HENpPEPHIBHBIX Ha
OTpe3Ke

116

Meron uHTEpBAIIOB
JUISL peleHus
HEPaBEHCTB

117

118

119

120

Meto nHTEpBaAIOB
JUTSL pelieHust
HEPaBEHCTB

MeTton HHTCPBAJIOB
JJI1 pCIICHUSA
HCPABCHCTB

[IpuMeHeHne CBOWCTB
HETIPEPBIBHBIX
byHKIUH s
pelieHus 3aaaq
[IpuMeHeHne cBOWCTB
HEMPEePBIBHBIX
byHKIUN s
pelieHus 3aaaq

121

IlepBas u BTOpas
IIPOU3BOHBIC

byHKIIUU

122

123

Omnpenenenue,
F€OMETPUYECKHUN
CMBICJI TPOU3BOTHOM
Omnpenenenue,
(bu3nUeCKui CMBICTT
MPOU3BOIHOMN




124

VYpaBHeHue
KacaTeJbHOH K

rpaduky GyHKIHHA

125

VYpaBHeHue
KacaTeJIbHOH K

rpaduky GyHKIHHA

126

127

128

129

130

[IpousBoaHbIE
3JIEMEHTapHBIX
byHKIUH
IIpousBoaHbIE
3JIEMEHTaPHbIX
byHKIUH
IIponsBosaHas cymMmsl,
IIPOU3BECHNS,
4acTHOTO U
KOMITO3UIIUU (YHKITHH

[Ipou3BogHast CyMMBI,
MIPOU3BE/ICHUS],
YacTHOTO B
KOMITO3UIIUHU (DYHKITHIA
[IpousBogHAas CyMMBI,
MIPOU3BE/ICHUS],
YacTHOTO B
KOMITO3UIIUHU ()YHKITHA

131

KonTponbHas pabora:
"[IponsBoHas"

132

[ToBTOpEHUE,
0000111cHNE,




CUCTEeMaTU3alUs
3HaHuil: "YpaBHeHus"

[ToBTOpEHUE,
133 0000111EHNE, 1
CHCTEMAaTHU3alHs
3HaHui: "OyHkun"
134 HUtorosas 1
KOHTpOJIbHas paboTa
135 Htorosas 1
KOHTpPOJIbHAs paboTa
[ToBTOpEHHUE,
136 000011IeHHE, 1
CHCTeMaTH3amus
3HaHUH
OBIIEE
KOJIMYECTBO
1 11
YACOB I1O 36

I[TPOTPAMME




		2023-12-01T19:05:39+0800
	МУНИЦИПАЛЬНОЕ КАЗЕННОЕ ОБЩЕОБРАЗОВАТЕЛЬНОЕ УЧРЕЖДЕНИЕ "ПОРОГСКАЯ СРЕДНЯЯ ОБЩЕОБРАЗОВАТЕЛЬНАЯ ШКОЛА"




