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INOACHUTEJIBHASA 3AIINCKA

VYuebublil Kypc «Anredpa ¥ Hayala MaTEeMAaTHYECKOTO aHalW3a» SIBISCTCS OIHHUM W3
HanOosiee 3HAYMMBIX B IPOTPaMME CpPEIHEro oOmero oOpa3oBaHUs, IOCKOJBbKY, C OIHOM
CTOPOHBI, OH 00€CIIeYNBACT HHCTPYMEHTAIBHYIO 0a3y Ul U3YU4EHHS BCEX €CTECTBEHHO-HAYYHBIX
KYPCOB, a C JPyroil CTOPOHBI, OPMHUPYET JOTHYECKOE U a0CTPAKTHOE MBIIUICHUE 00yJatOIIHXCS
Ha YypOBHE, HEOOXOAMMOM JJsi OCBOCHHMS HWH(POPMATUKH, OOLIECTBO3HAHMS, WCTOPHH,
CIIOBECHOCTH M JPYrHMX IUCHUIUIMH. B pamkax mgaHHOro y4eOHOrO Kypca OOydYarommecs
OBJIA/ICBAIOT YHUBEPCAIBHBIM SI3BIKOM COBPEMEHHOH HayKH, KOTopas (OpMYIHpPYyeT CBOH
JOCTHIKCHUS B MAaTEMaTH4eCcKon opme.

VYuebHbIil Kypc anreOpbl M Hayal MaTeMaTUYECKOro aHajiu3a 3aKjaJblBA€T OCHOBY MAJIS
YCIICIIHOTO OBJIAJICHUS 3aKOHAMH (DM3UKH, XUMUH, OMOJIOTUH, TOHUMAHUsI OCHOBHBIX TEHICHITUHA
Pa3sBUTHSI SKOHOMHMKHM U OOLIECTBEHHOM KM3HM, IO3BOJIIET OPUEHTHPOBATHCS B COBPEMEHHBIX
IU(QPOBBIX U KOMIBIOTEPHBIX TEXHOJOTHUSX, YBEPEHHO HCIOJIb30BAaTh WX Ui JalbHEHUIIEro
00pa30BaHus U B IOBCEHEBHON KU3HU. B TO ke BpeMs oBiajieHue aOCTPAaKTHBIMU U JIOTHYECKU
CTPOTMMH KOHCTPYKLHUSMHU aJIreOpbl U MAaTEMAaTUYECKOT0 aHAIN3a pPa3BUBAET YMEHHE HAXOJUTh
3aKOHOMEPHOCTH, 0OOCHOBBIBATh UCTUHHOCTD, JOKA3bIBaTh YTBEPKI€HHS C TIOMOLIbIO MHIYKIIUU
U PacCyXk/aTh ACTYKTUBHO, UCIOIb30BaTh 000OIIECHNE U KOHKPETU3ALHIO0, a0CTparupoBaHUe U
aHaJIoTu1o, GOpMUPYET KpeaTUBHOE U KPUTUYECKOE MBIIIIJICHHE.

B xonme u3ydenus yueOHOro kypca «AureOpa M Hadajga MaTeMaTHMYECKOrO aHaIu3a»
oOyyarolyecs: IMOJy4aloT HOBBIM ONBIT pelleHHs MNPHUKIAJHBIX 3aJad, CaMOCTOSTEIbHOIO
IIOCTPOEHUsI MAaTEMAaTH4YECKUX MOJEIEH pPEAJIbHBIX CUTYyallMi, WHTEPIPETAUUU ITOJY4EHHBIX
peLICHUH, 3HAKOMATCA C IIpUMEpaMu MAaTe€MaTUYECKUX 3aKOHOMEPHOCTEH B IIPUPOJE, HAYKE U
HCKYCCTBE, C BBIAAIOIMMUCA MATEMATHYECKUMU OTKPBITHSIMHU U UX aBTOPaMH.

VYuebHbIil Kypc 00JagaeT 3HAYMUTEIBHBIM BOCIUTATEIBHBIM IMOTEHIIMAJIOM, KOTOPBI
peanu3yeTcs Kak uepe3 yueOHBIH MaTepual, CrocOOCTBYIOMIMI (OPMUPOBAHUIO HAYYHOTO
MHUpPOBO33pEHHUs, TaKk U uepe3 cnenupuky ydyeOHOM  JesaTenbHOCTH, Tpedyromei
MPOJIOJDKUTENIBHOM ~ KOHLEHTpPAallMM  BHUMAaHUS, CaMOCTOSITEIbBHOCTH, aKKypaTHOCTH U
OTBETCTBEHHOCTH 3 MOJYYEHHBIN pe3ybTar.

B ocnoBe meronuku oOyueHusi anrebpe M HadajaM MaTEMaTHYECKOrO aHajiu3a JICKHUT
JEeSTENIbHOCTHBIN MPUHIUT O0yUEHUSI.

B ctpykType yuebHOro Kypca «Anredpa v Hayana MaTeMaTHYeCKOTO aHAlIU3a BbIACICHBI
CIENYIOLINE COJIEPKATEIbHO-METOAUYECKUE JHHUM: «Yucia U BbUKCICHUS», «DYyHKUUU U
rpaduxu», «YpaBHEHUs U HepaBeHCTBay», «Havana MaTemaTHueckoro aHaianza», «MHoxkecTBa 1
norukay. Bce oCHOBHBIE CO/lepKATEIbHO-METOANYECKUE JIMHUK U3Y4Yal0TCs Ha TPOTSHKEHUU ABYX
JeT 00y4YeHHus: Ha YPOBHE CpeIHero oomero o0pa3oBaHus, €CTECTBEHHO JOTOIHSIS IPYT Ipyra U
MOCTETIEHHO HACHIIIAsICh HOBBIMH TE€MaMU W pas3jenaMu. JlaHHBIH yueOHBI Kypc SIBISETCS
WHTETPATUBHBIM, MOCKOJIBKY OOBEIUHSET B ceOe COMepiKaHHe HECKOJIbKUX MaTEeMaTHYECKHUX
JTUCITUIIMH, TAKUX Kak anreOpa, TPUrOHOMETpPHsI, MaTEMaTHUYECKU aHAIU3, TEOPUS MHOXKECTB,
MaTemaTruueckas Joruka u apyrue. [lo mepe Toro kak oOydaromiuecsi OBlaJeBaloT BcE Oolee
NIMPOKMM  MaTeMaTHYeCKUM  amnmaparoM, y HUX  TOCIEAO0BaTelbHO  (OpMUPYETCS
W COBEPIICHCTBYETCS YMEHHE CTPOUTh MAaTEMaTUYECKYI0 MOJENbh peaJbHON CHTYaIluu,
MPUMEHSTh 3HAHUS, TIOTyYEHHBIC TIPU U3YUYEHUU Y4eOHOTO Kypca, ISl pEHICHHs] CaMOCTOSTEIIEHO
chopMyITUpPOBAaHHON MaTEMaTHYECKOM 3a7]a4H, a 3aTeM HHTEPIPETHPOBATH CBOM OTBET.

CopepxarenpHo-MeTOAMYECKas TIMHUA «Hucna 1 BIYUCIIEHU» 3aBepiaeT popMupoBaHUe
HaBBIKOB UCIOJIB30BAHUS JIEHCTBUTEIBHBIX YUCEI, KOTOPOE OBUIO HA4aTO Ha YPOBHE OCHOBHOT'O



obmero obpaszoBanusi. Ha ypoBHe cpeanero oOiiero oopazoBanus 0co00e BHUMaHUE YACTSETCS
(OPMHUPOBAHUIO HABBIKOB PAlMOHAIBHBIX BBIYMCIICHHI, BKIIOYAIONINX B ceOs MCIIOIb30BAHHUE
Ppa3InYHbIX q)OpM 3aluMcu 4uciia, yYyMCHHUC JCJIaTb IMPUKUAKY, BbIIIOJHATDH HpI/I6J'II/I)KéHHBI€
BBIYKCIICHUSI, OIICHUBATh YKMCIIOBBIC BBIPAKCHUS, pabOTaTh C MAaTEMATHYCCKUMU KOHCTAHTAMH.
3HaKOMEBIE O6y“IaIOIJ_[I/IMC$I MHOXXCCTBA HATypaJIbHBIX, LCJIbIX, PAlIUOHAJIbHBIX U HeﬁCTBHTeHBHBIX
YHCeNl JIOTOJHSOTCA MHOXECTBOM KOMIUICKCHBIX YHCET. B KaXIOM W3 3THX MHOXECTB
paccMaTpUBaIOTCS CBOMCTBEHHBIC €My CICU(HYCCKUE 33aJa4l M OINEpaliu: JIeJICHHE HAaIeIo,
OINEPUPOBAHUE OCTATKAMHM Ha MHOYKECTBE IEJIBIX YHCEJ, OCOObIC CBOMCTBA PAIlMOHATBHBIX H
UppaMOHATIBHBIX YUCENl, apU(PMETHUECKHE OTIEPAINH, a TAK)KE U3BJICUCHHE KOPHS HATYpaJIbHOU
CTENICHH Ha MHOXECTBE KOMIUIEKCHBIX YHCEJ. biaromaps mocienoBaTeIbHOMY PaCIIHPEHHIO
Kpyra HUCHOJIb3YCMbIX YHCCI W 3HAKOMCTBY C BO3MOXHOCTAMHU HX MNPUMCHCHHA IJId PCLICHUS
pa3IUUHBIX 337134 GOpMHUPYETCs MPEICTABICHAE O CIUHCTBE MATEMATHKK KaK HAyKH U ¢€ POJIH B
HOCTPOCHHUH MOJIEJIeH peallbHOr0 MUPA, IIMPOKO UCIIONIL3YIOTCS 0000IIEHNE U KOHKPETH3aIIUSI.

JIunus «YpaBHEHMsS] M HEPABEHCTBA» pEANM3yeTCs Ha MPOTSIKEHUM BCEro OoOydyeHUs Ha
ypOBHE cpefaHero oOuiero oOpa3oBaHus, IOCKOJIbKY B KaxaoMm paszaene IIporpammbl
IPEIYCMOTPEHO PEIIEHUE COOTBETCTBYIOIMX 3aj1ad. B pesynbrare oOyyaromuecs: OBIaJeBalOT
pasIMYHBIMM ~ METOJAaMM  pEIeHMs] palMOHAIbHBIX, HPPALMOHAIBHBIX, [OKa3aTeIbHbIX,
JOTapu(PMHUUECKUX U TPUTOHOMETPUUIECKUX YPaBHEHUH, HEPABEHCTB M CHCTEM, a TaKXkKe 3ajad,
cojepxalux napamerpsl. [loslyueHHbIE yMEHMS HIMPOKO HCIIOJIB3YIOTCS MPU HUCCIEI0BaHUU
(GYHKIMI ¢ TOMOIIbIO IPOU3BOAHOMN, IPU PELICHUN NPUKJIAJHBIX 3a/1a4 U 3a7]a4 Ha HaXOXKICHHE
HauOOJIBIINX U HAUMEHbIINX 3HaUYeHUN (yHKUuU. J[aHHas coleprkaTeiabHas JIMHUS BKJIIOYAET B
ceOs1 Tarkke (GOPMHPOBAHWUE YMEHHUH BBIOJIHATH PACUETHl MO (GOpMyNaM, NPeoOpa3OBaHHS
paLMOHATIBHBIX, UPPALMOHAIBHBIX U TPUTOHOMETPUUECKUX BBIPAKEHUH, a TakKe BBIPAKEHHIA,
cofepKaluX cTeneHu M Jjorapudmel. braromaps u3ydeHuro anredOpandeckoro MaTepHaia
OPOMCXOIUT JalbHEHIee pa3BUTHE AITOPUTMUYECKOIO0 U aOCTPAKTHOTO  MBIIIJICHUS
oOyyaromuxcsi, (OPMHUPYIOTCS HABBIKM JIEAYKTHUBHBIX PacCyKICHUH, pabOThI ¢ CHMBOJIEHBIMU
dbopmamu, TpeACTaBICHUs 3aKOHOMEPHOCTEH M 3aBHCHMOCTEH B BHUJ/I€ PABEHCTB M HEPABEHCTB.
Anrebpa npeayaraet 3 QeKTUBHbIE HHCTPYMEHTHI I pELIeHHs] IPAKTUUECKUX U €CTECTBEHHO-
Hay4yHBIX 3a7a4, HarJIsAHO JEMOHCTPUPYET CBOM BO3MOXHOCTH KaK sI3bIKa HAyKH.

CogepxarenpHo-MeToANYECKass TUHUS «DYHKIMH U TpadUKM» TECHO MEPEIIeTaeTCs C
JIPYTUMU JIMHUSIMHU Y4€OHOTO Kypca, IMOCKOJBKY B KAKOM-TO CMBICIIE 33/1aET TTOCIEI0BATEIHHOCTD
U3ydeHHus Marepuana. lV3ydeHue CTENeHHOW, TMOKa3aTelbHOW, NorapuMuUUeckod u
TPUTOHOMETPUUECKUX (DYHKIUH, NX CBOMCTB U rpapUKOB, UCIIOIb30BaHUE PYHKIIMM 1715 pelieHus
3a/1a4 U3 APYruxX yueOHBIX MPEIMETOB U PEaTbHON KU3HU TECHO CBSA3aHO KaK C MAaTEMAaTUYECKUM
AQHAJIM30M, TaK U C pelIeHHEeM ypaBHEHHH 1 HepaBeHCTB. [Ipu aTOM OoJibllI0€ BHUMAaHKE YAENIsAETCS
q)OpMI/II)OBaHI/IIO YMCHUS BBIpAKaTh q)OpMYJ'IaMI/I 3aBUCUMOCTH MCKAY Pas3JIMYHbIMU BEJIMYHMHAMU,
MCCIIEIOBATh TMOJNY4YEeHHbIE (DYHKIHMH, CTPOUTHh UX Trpaduku. Marepuan 3TOW cCoaep:KaTelbHOM
JIMHUHW HACJICH HAa PAa3BUTHC YMGHI/II\/JI W HAaBBIKOB, ITO3BOJISIOINHMX BbIPAXKATh 3aBUCUMOCTH MCKIY
BEJIMYMHAMU B PA3NIUYHON (hopMe: aHaTUTHUECKOH, rpaduieckoil U cioBecHO. Ero m3yuenue
CIOCOOCTBYET Ppa3BUTHIO AJITOPUTMHUYECKOTO MBIIUICHHUS, CIIOCOOHOCTH K O0000IIEeHHI0 |
KOHKpPETHU3allMH1, UCIIOJIb30BAaHUIO aHAJIOTUM.

ConepxxatenpHas nuHMS «Hadanma maremMaTndyeckoro aHajin3a» MO3BOJISET CYHIECTBEHHO
paCinpuThb KPYT' KAK MAaTEMATHYCCKUX, TaK U IPUKIIAAHBIX 3a/1a4, JOCTYITHBIX O6y’—IaIOH_[I/IMC${, TaK
KaK y HHUX MOSIBJIIETCSI BO3MOXXHOCTb CTPOUTH IPaUKH CIOXKHBIX (DYHKIHH, ompeaensTh UX
HauOOJIbIIINE U HAUMEHDIIINE 3HA4YCHUs, BBIYHUCIIATH IIJIOIIaaun (1)I/Il"yp U 00BEMBI TCJI, HAXOAUTH
CKOPOCTM U YCKOpeHMs TmpoleccoB. JlaHHas cojaepkaTenbHasl JIMHUS OTKPHIBA€T HOBBIE
BO3MOXHOCTH IMOCTPOCHUA MATEMATHICCKUX MO}IeHeﬁ PCAIbHBIX CHTyaHHﬁ, IIO3BOJIAACT HAXOAUTH
HaWIyylllee pEeUIeHHe B MPHUKJIAAHBIX, B TOM YHCIE COLHUAIbHO-KOHOMHYECKUX, 3a]adax.
3HAKOMCTBO C OCHOBAMM MaT€MAaTHYECKOr0 aHajnu3a CHOCOOCTBYET Pa3BUTHUIO aOCTPaKTHOTO,



(opMaTbHO-IOTUYECKOT0 U KPEaTUBHOTO MBINUICHUS, ()OPMHUPOBAHUIO YMEHHUI pPacroO3HaBATh
MPOSIBIICHUS] 3aKOHOB MaTeMaTUKH B HayKe, TeXHUKE U ucKyccTBe. OOyuaromiuecs y3HAIOT O
BBIJIAIOIINXCS pe3yJbTaTax, MOJYyYCHHBIX B XOJ€ Pa3BUTHS MAaTEeMaTHUKU KaK HAayKH, U 00 HX
aBTOpax.

CopepxarenbHO-MeTOAUYECKas TUHUS «MHOKECTBA U JIOTHKa BKIIIOUAET B €051 SJIEMEHTHI
TEOPUHU MHOXECTB M MATEMATHYECKOW JIOTUKU. TeOopeTHKO-MHOYKECTBEHHbBIE NPEACTABICHUS
IIPOHU3BIBAIOT BECh KyPC IIKOJIBHOW MAaTEeMaTUKH U MIpeijiaraoT Hauboliee yHUBEPCaIbHbIN SI3bIK,
OOBEIMHAIONINI BCE pa3lielbl MaTeMaTUKU M €€ NPHIOKEHUN, OHHM CBS3BIBAIOT pa3HbIC
MaTeMaTU4YeCKHe IUCLUUIUIMHBI M HMX NPUIIOKEHHS B eauHoe uenoe. Iloaromy BaxkHO naTh
BO3MOXXHOCTh OOYYaroIIeMyCsi IMOHUMAaTh TEOPETUKO-MHOKECTBEHHBIM S3BIK COBPEMEHHOMU
MaTE€MaTHUKHU U MCIOJIb30BaTh €ro JJI BBIPAKEHUSI CBOMX MBbICIEH. J[pyruM BasKHBIM NIPU3HAKOM
MaTEeMAaTHKU KaK HAyKH CJEAyeT NPU3HATH CBOWCTBEHHYIO €M CTPOrocTh OOOCHOBAaHUU U
CJIEIOBAHME ONPENEIEHHBIM IIPABUIIAM ITOCTPOCHHUS J10KA3aTENBCTB. 3HAKOMCTBO C 3J€MEHTaMU
MaTEeMATHYECKON JIOTUKU CIIOCOOCTBYET Pa3BUTHIO JIOTHYECKOTO MBIIUICHUS OO0YYarOIIUXCS,
MO3BOJIIET UM CTPOHUTH CBOM PACCYKJCHHUS HAa OCHOBE JIOTHUECKUX MPaBuil, POPMHUPYET HABBIKU
KPUTHYECKOTO MBIIICHUS.

B yueOHOM Kypce «AnreOpa 1 Hayajla MaTEMAaTUYECKOI0 aHAJIN3a» IPUCYTCTBYIOT OCHOBBI
MaTeMaTHYeCKOro MOJIEIMPOBAHUS, KOTOpbIE IpPHU3BaHbI CIIOCOOCTBOBATH (OPMHUPOBAHUIO
HAaBBIKOB ITOCTPOEHHUs MOJEIIEH PEANIbHBIX CUTyalui, HCCIECAOBAHUS 3TUX MOJEIEH C ITOMOIIBIO
anmapara ajareOppl 1 MaTeMaTHMYeCKOI'o aHalMu3a, MHTEPIpPETalMM MOJTYYE€HHBIX Pe3yIbTaToB.
Takue 3amaHus BIUIETEHBl B KaXIbIM M3 PA3JEJIOB NPOrPaMMBbI, ITOCKOJIBKY BECh MaTepHall
y4eOHOro Kypca LIMPOKO HCIOJIb3YyeTCs s pelleHHs] NpUKIaaHbIX 3ajnad. [Ipu pemenun
peaJIbHBIX MPAKTUYECKUX 3a7a4 00ydaroluecs pa3BUBat0T Ha0JI0JaTeIbHOCTh, YMEHHE HAXOAUTh
3aKOHOMEPHOCTH, a0CTparupoBaThcsl, UCIOIb30BATh aHAIOTUIO, 0000IIATh U KOHKPETU3UPOBAThH
npobiieMy. JledarenbHocTh 1O (OPMHUPOBAHMIO HABBIKOB pELIEHUS MPUKIAJHBIX 3a1a4
OpraHusyercss B TIIpollecce M3Yy4YeHHs BceX TeM YydeOHOoro kypca «Anredpa u Havana
MaTEMaTUYECKOr0 aHAIN3a.

Ha u3yuenne yuebHOTO Kypca «Anredpa u Hauajga MaTeMaTUuE€CKOTO aHAJIN3a» OTBOJIUTCS
272 gaca: B 10 ximacce — 136 yacos (4 waca B Hezento), B 11 kitacce — 136 yacoB (4 yaca B HEZIEIIO).



COJEPXAHUE OBYUEHUASA
10 KJIACC

Yuciia 1 BLIYUCTICHHSA

Pannonaneubeie yncina. OOBIKHOBEHHBIC W JECATUYHBIC APOOU, TPOIEHTHI, 0ECKOHEYHBIE
nepuoandeckue 1poou. [IpuMenenue qpoodeii v MPOICHTOB ISl PEIICHUS IPUKIIATHBIX 337a9 U3
Pa3JIMYHBIX OTpaciieil 3HAHUM U peaTbHON KU3HHU.

JelicTBuTenbHble Yncia. PanudoHanpHBIE W WPpAMOHAIBHBIE YHCIA. ApU(METHUYCCKHE
onepaluudy ¢ JECUCTBUTEIBHBIMU 4YHCIaMU. MOIylb JEUCTBUTEIBHOIO YHCIA U €r0 CBOMCTBA.
[TpuOmmxéHHBIE BBIYUCIICHHS, IIpaBUJa OKPYTJIEHUs, TNPUKUAKA M OICHKa pe3ysbTaTa

BBIYHUCIIEHUN.

Crenenb ¢ 1enbiM nokasareneM. bunom Herotona. VMcnonbs3zoBanue noaxoasiei Gpopmsl
3alACU AEUCTBUTEIIBHBIX YNCEI Ul PEILIEHUS IPAKTUYECKUX 3a7a4 U IPEJCTABICHUS JAHHBIX.

ApudmeTnueckuii KOpeHb HaTypaJbHOW CTENEHH U €ro CBOMCTBA.

CreneHb ¢ palMOHAJIBHBIM IIOKa3aTeleM U €€ CBOWCTBA, CTEMEHb C JEHCTBUTEIbHBIM
[I0Ka3aTeJIEM.

Jlorapudm yucna. CpoiictBa orapudma. JlecaTuunbie U HaTypaIbHbIE JIOTapU(pMBI.

CI/IHYC, KOCHUHYC, TAaHI'CHC, KOTAHI'CHC YHCJIOBOI'O aprymcEHTa. ApKCI/IHyc, APKKOCHUHYC U
APKTAHI'CHC YUCJIOBOI'O0 apryMeHTa.

YpaBHeHus! M HEPABEHCTBA

ToxnecTBa M TOXIECTBEHHbIE NpeoOpa3oBaHUS. YpaBHEHUE, KOPEHb YpaBHEHMS.
PaBHOCWIIBHBIE ypaBHEHUS U ypaBHEHM-CIIeICTBUS. HepaBeHCTBO, penieHne HepaBeHCTBA.

OcHOBHBIE METOIbI PELIECHUS LENbIX U JIPOOHO-pallMOHATIbHBIX YPaBHEHUH U HEPABEHCTB.
MHorowieHsl OT OJTHOW NepeMeHHOM. JleleHrne MHOTO4YJIeHa Ha MHOTOWIEH ¢ OCTaTKOM. Teopema
besy. MHorounens! ¢ neisimMu koaddunuentamu. Teopema Buera.

[TpeoOpa3oBaHus YUCIOBBIX BBIPAXKEHUH, COEPIKAIINX CTENICHU U KOPHH.

WppanumonaneHele ypaBHeHUs1. OCHOBHBIE METO/BI PELIEHHSI UPPALMOHAIBHBIX YPaBHEHUH.

IToxazarenbHble ypaBHEHUSI. OCHOBHBIE METO/IbI PELIEHUS 10KA3aTEIbHBIX YPABHEHUI.

[Tpeobpa3zoBanue BbIpaKeHHM, ColepKalIiX Jorapudmal.

Jlorapudmuueckue ypaBHeHHA. (OCHOBHBIE METOJbl pEIHICHUS JIOrapU(PMHUUECKUX
YpaBHEHUM.

OcHoBHBIE TpHUroHOMeTpHueckue (opmyisl. [IpeobpazoBaHue TPUTOHOMETPHUUECKUX
BbIpaXXEHUI. Pelenne TpuroHoMeTpu4eckux ypaBHEHUM.



Pemienne cucteM JMHEWHBIX YpaBHEHUU. Marpuiia CHUCTEMbl JMHEUHBIX YpPaBHEHUM.
Onpenenurenb MaTpulbl 2X2, €ro TEOMETPUYECKHMH CMBICT U CBOWCTBA, BBIYUCIICHUE
€ro 3Ha4CHUs, MPUMCHCHHUC OIPCACIUTCIII I PCUHICHUA CUCTCMbI JIMHEUHBIX ypaBHeHHﬁ.
Pemennie mpukiagHbIX 3a7ad C MOMOIIbIO CHUCTEMBbl JIMHEWHBIX ypaBHeHHH. MccnepoBanue
IIOCTPOEHHOM MOJIEIU C TOMOULIBIO MAaTPULL U ONIPEAETUTENEN.

IlocTpoeHrne MareMaTU4eCKUX MOJEIEH PEaJbHOM CHUTyalMd C IIOMOIIBK) YPaBHEHUHN U
HepaBeHCTB. [[puMeHeHne ypaBHEHUI U HEPABEHCTB K PEIICHUI0 MaTEMaTUYECKUX 3a1a4 U 3a1a4
U3 pa3IMuHbIX 00JacTel HAyKU U peaslbHOM JKHU3HHU.

DOyHKUUH U rPpapuKu

OyHKIus, crnocoObl 3amanus (yHkuuu. B3aumuo obOpatnblie (ynkiun. Kommnosunums
bynkuuit. ['paduk pynkuuu. DnemMeHTapHbIe Ipeodpa3zoBaHus TpapuKoB (HyHKIIHA.

OO6nacTp ompeneneHuss 1 MHOKECTBO 3Ha4eHud ¢yHkumu. Hymu ¢ynkuuu. [IpomexyTkn
3HAKOIMOCTOsIHCTBA. YETHbIe U Heu€THble GyHKiuu. [lepuoanueckue Qynkuuu. [IpomexxyTku
MOHOTOHHOCTH (yHKIHMU. MakCUMyMbl 1 MUHHUMYMBI QpyHKIMU. Hanbomnpiiee u HanMeHbIIee
3HaYeHUS (PYHKIMH HA IPOMEXKYTKE.

Jluneitnasi, kBagpaTuyHasi U JpOOHO-THHEWHAs QYHKIUU. DJIEMEHTapHOE UCCIIeIOBaHUE U
MOCTPOCHHE UX IPAPHKOB.

CrenenHass (pyHKIUS C HaTypaJbHBIM W LENBIM Toka3arereMm. EE cBoiictBa m rpaduk.
CpoiicTBa 1 rpaduK KOpHS N-Oi CTENeHU Kak (DyHKIMH OOpaTHOH CTENEHH C HaTypaJbHBIM
MIOKa3aTeIeM.

[Toka3zarenbHas u norapupmudeckas GyHKLIUHU, UX CBOMcTBA U rpaduku. Mcnons3oBaHue
rpadukoB QyHKIMHA JUIsl pellieHns] ypaBHEHUH.

TpuronomeTrpuyeckass OKPYXHOCTb, ONpEIEIIEHUE TPUTOHOMETPUUYECKUX  (YHKIIHM
YHCIIOBOI'O apryMEHTA.

OyHKIMOHATBHBIE 3aBUCHIMOCTH B PEANIbHBIX Mpolleccax U siBieHusax. [ paduku peaabHbIX
3aBUCUMOCTEMN.

Havana MaTeMaTH4eCKOro aHAJIM3a

HOCJIGI[OB&TGJIBHOCTI/I, CIIOCOOBI 3aaHus HOCJ'ICI[OBaTeJ'IBHOCTCI\/'I. MCTOI[ MaTeMaTH4eCKOMn
WHIAYKIWH. MOHOTOHHBIE H OIpaHUYCHHBIC ITOCJIICI0BATCIBHOCTH. I/ICTOpI/IH BO3HUKHOBCHHUA
MaTeMaTUYECKOT0 aHalli3a KaK aHalIn3a 0€CKOHCYHO MallbIX.

Apudmerndeckass U TeoMeTpuueckas  mporpeccuu. beckoHeuHo — yObIBaromias
reoMerpuueckas nporpeccusi. Cymma OECKOHEUHO YOBIBAIOIIEH T€OMETPHUECKON MPOTPECCHH.
JIuHEeNHBII M AKCHOHEHUHAIbHBIM pocT. Yuciao e. @Dopmyna CIOKHBIX MPOIEHTOB.
Hcnonp30Banue nporpeccuu i pelIieHus peaibHbIX 3aa4 IPUKIIAIHOTO XapaKTepa.

HenpepoiBable QyHKIIMYN 1 UX cBoiicTBa. ToukM pa3pbiBa. ACUMITOTHI IPaUKOB PYHKITUI.
CaoiicTBa (hyHKIIMH HENpPEPBIBHBIX HA OTpe3Ke. MeToa MHTEepPBalIOB ISl pELIeHHs] HEPABEHCTB.
[TpuMeHeHNEe CBOWCTB HETIPEPBIBHBIX (DYHKLUHN JIUIs pelIeHHs 3a/1au.



[TepBas u BTOpas mpousBoAHbIe GyHKIMU. OnpenencHne, TeOMETPUISCKUN 1 (PU3UIESCKUI
CMBICJI IPOU3BOIHOM. Y paBHEHHE KacaTeIbHOUN K TpaduKy QyHKIINAHU.

[IponsBoaHbIe 31eMeHTapHBIX QYHKIMHA. [Ipon3BOIHAS CyMMBI, TPOU3BEICHHS, YaCTHOTO U
KOMITO3ULIUH (PYHKITUH.

MHo:xecTBa M JIOTHKA
MHOXecTBO, Onepaly HaJ MHOKECTBAaMH U UX cBoMcTBa. Juarpammel Dinepa—Benna.
[IpruMeHeHne TEOPETUKO-MHOKECTBEHHOIO aIlapara JJisi ONUCAaHHUS PEaJbHbIX IPOLECCOB U

SBJICHUH, IPU PELICHUH 3a]1a4 U3 IPYTUX YUeOHBIX MPEIMETOB.

Onpez[eneHI/Ie, T€OpEMa, CBOMCTBO MaTeMaTHUECKOTO O6’beKTa, CJICACTBHEC, 1O0Ka3aTCIbCTBO,
PaBHOCHUJIBHBIC YPABHCHHUA.

11 KJIACC

Yucsia 1 BBIYHCIEHUS

Harypanbuble u wnensle uucna. [IpuMeHeHHME NUPU3HAKOB JEIUMOCTH IIEJIBIX YHUCEN,
HauoOonbIMi obmui nenurens (nanee — HOJl) u naumensiuee obmee kparHoe (nanee — HOK),
OCTaTKOB 110 MOJIYJIIO, alropuT™Ma EBKITMIa [uIs perieHus 3a1a4 B IEIbIX YHCIaX.

KomrutekcHble umcnma. AunreOpanueckas W TPUTOHOMETpUYecKas (OpMBI  3amucu
KOMIUIEKCHOTO yucia. ApupMeTHUYECKHE ONEepaluy ¢ KOMIUIEKCHBIMM unciaMu. M300paxkenue
KOMIUIEKCHBIX YHCENI Ha KOOPAMHATHOH miockocti. Popmyna Myaspa. Kopuu n-oii crenenu u3
KOMIIZIEKCHOI'O 4HCJIa. HpI/IMeHCHI/Ie KOMIUICKCHBIX 4YHCCI JId PCIICHUA (1)H3I/I‘-I€CKI/IX u
reoMEeTPUYECKUX 3a/1ay.

YpaBHeHus! M HEPABEHCTBA

Cucrema u COBOKYITHOCTb ypaBHeHI/II\/'I 1 HCPABCHCTB. PaBHOCHIBHBIC CUCTEMBI U CHCTEMBI-
CJIICACTBHA. PaBHOCHIBHEBIE HCPAaBCHCTBA.

O100p KOpHEW TPUTOHOMETPUYECKUX YpPaBHEHMH C TOMOIIBI0 TPUTOHOMETPHUECKON
OKPY’KHOCTH. PernieHne TpuroHoMeTpu4eCcKuxX HEPaBEHCTB.

OcHOBHBIC MCTOJbI pCHICHUA MMOKA3aTCIbHbBIX U HOFapI/I(i)MI/I‘IeCKI/IX HECPABCHCTB.
OcHOBHBIC MCTOJbI pCHICHUA UPPALIMOHAJIBHBIX HCPABCHCTB.

OcCHOBHBIE METO/IBI PELLIEHUSI CUCTEM U COBOKYITHOCTEW pallMOHAIbHBIX, HPPALIMOHAIBHBIX,
MOKa3aTeNbHbBIX U JOrapu(MUUECKUX YPAaBHEHU.

YPaBHeHI/ISI, HEPABCHCTBA U CUCTEMBEI C ITapaMETpaMu.
HpI/IMeHCHI/IC ypaBHeHHﬁ, CUCTCM U HCPABCHCTB K PCHICHUIO MATCMATHYCCKHUX 3a/lad U

3aJa4 M3 pa3IUYHbIX oOOslacTell HayKd W peaJbHOM JKU3HU, WHTEPIpEeTalusl MOTy4EeHHBIX
pe3yNbTaToB.



DOyHKIUM U rpapuku

I'padux xommosunmu ¢(yHKuuid. I'eomerpudeckne oOpas3bl ypaBHEHUH M HEPABEHCTB Ha
KOOPJAMHATHOM IIOCKOCTH.

Tpuronomerpuueckue GyHKIMH, UX CBOWCTBA U IPaPUKH.

['padmyeckue MeTOIbI pELLICHUS] YpaBHEHUI 1 HEpaBEHCTB. [ paduueckue MeTo bl pelieHus
3aJa4 ¢ mapaMeTpami.

Hcnonp3oBanue rpapukoB (QyHKUMNA AJI HCCIEAOBAaHUS IPOIECCOB M 3aBUCHUMOCTEH,
KOTOPBIE BO3HUKAIOT MPH PEIICHUH 3a/1a4 U3 JPYTrUX y4eOHBIX MPEAMETOB U PEATbHOM KU3HH.

Hayana MaTeMaTH4eCKOro aHaJIu3a

[TpyMeHeHre NpOU3BOAHOMN K UCCIEOBAaHUIO (DYHKIIMN HA MOHOTOHHOCTb M SKCTPEMYMBI.
Haxoxxnenre HanOoJbIIero ¥ HAMMEHBIIETO 3HAYCHUH HETIPEPBIBHOM (DYHKIINH HA OTpE3Ke.

[IpumeHeHne TPOM3BOAHON ISl HAXOXKICHHS HAWIYYIIETO0 PEIICHUS B TPHKIATHBIX
3aja4ax, M ONpENeNICHHs CKOPOCTH M YCKOPEHHs Ipolecca, 3aJaHHOro (OpMYJIOH HIIH
rpaduKoMm.

[TepBooOpa3Hasi, OCHOBHOE CBOMCTBO MepBOOOpa3HbIX. llepBooOpasHbie 3yIeMEHTApPHBIX
dynkmii. [IpaBuia HaxoxIeHUS IEPBOOOPA3HBIX.

WNurerpan. ['eomerpuuecknii CMbICT UHTETrpalia. Briuncienne onpenenéHHoro HHTerpaia
o popmyne Herotona-Jlel6uua.

HpI/IMeHeHI/Ie HUHTCrpala IJId HAXOKIACHUA IUIOIIAZEeN IIOCKUX (1)I/Il"yp u 00BEMOB
TCOMETPHUICCKUX TCII.

[Tpumeps! pemenuit tuddepeHranbHbIX ypaBHEeHHH. MaTtematnyeckoe MOAeIupOBaHue
peabHBIX MPOLIECCOB ¢ MOMOIBIO AU(PepeHIINaTbHBIX YPaBHEHUH.

INTAHUPYEMBIE PE3YJIbTATBI OCBOEHHMS YYEBHOI'O KVYPCA «AJITEBPA U
HAYAJIA MATEMATUYECKOI'O AHAJIM3A» (YIJIYBJIEHHBIM VYPOBEHbL) HA
YPOBHE CPEJJHEI'O OBIIET'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

1) rpa:kIaHCKOro BOCIIMTAHMSA:

c(OpPMUPOBAHHOCTh  TPAKIAHCKOM MO3ULIMKU  OOydaromerocs Kak akTUBHOTO U
OTBETCTBEHHOI'0 4JIEHAa POCCHMCKOro OOIIECTBA, MPEACTABIECHHE O MAaTEeMaTHMYECKHX OCHOBAX
(YHKIMOHUPOBAHUS DPA3TUYHBIX CTPYKTYp, SBJICHUH, NPOLEAYp TIpakIaHCKOTO OOIIecTBa
(BBIOOpHI, OIMPOCHI U JAPYroe), yMEHHWE B3aWMOJEHCTBOBATh C COIMAIBbHBIMH HWHCTHUTYTaMH B
COOTBETCTBUH C UX (DYHKIMSIMU U Ha3HAUCHUEM;

2) NATPHOTHYECKOTO BOCTTUTAHUS

c(OpPMHUPOBAHHOCTh POCCHICKON TPa)¥TaHCKOW MICHTUYHOCTH, YBAKECHHSI K MPOIIJIOMY U
HACTOAIIEMY POCCHUIMCKONM MaTeMaTUKH, LIEHHOCTHOE OTHOIICHUE K JOCTUKEHUSIM POCCHUCKHUX



MaTeMaTUKOB M POCCUMCKONM MAaTeMaTUYECKOW IIKOJbI, MCHOJIb30BAHUE ITUX JOCTHKEHUU B
JIPYTUX HayKax, TEXHOJOTHIX, chepax SIKOHOMHUKH;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

OCO3HAHHWE JYXOBHBIX IIEHHOCTEH  pPOCCHHCKOro  Haponxa, Cc(hOPMHPOBAHHOCTH
HPAaBCTBCHHOI'O CO3HAHUA, STUUCCKOI'O IMOBCACHHA, CBA3AHHOI'0 C MPAKTHUYCCKUM IMTPUMCHCHUCM
JOCTYDKEHUIH HayKW W JCATENBHOCTBIO YYEHOTO, OCO3HAHHME JIMYHOTO BKJIaga B IOCTPOCHUE
YCTOMUYMBOTO OYAYIIEro;

4) ICTETUHYECCKOIO BOCIIMTAHUSA

ACTETHUYECKOE OTHOILIECHUE K MUPY, BKJIIOYasi SCTETUKY MaTEMaTHUYECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3ajay, PEIICHHM, PacCyKIEHUW, BOCHIPUUMYUBOCTH K MATEMAaTUYECKUM aCIEKTaM
pa3IMYHbIX BUJIOB UCKYCCTBA;

5) pu3HUecKOro BOCIMTAHHUS:

c(OPMHUPOBAHHOCTb YMEHHUS IPUMEHATh MAaTEMAaTUUYECKNE 3HaHUS B MHTEpecax 3/10pOBOIO
u Oe3omacHOro oOpasa *H3HH, OTBETCTBEHHOE OTHOLIEHHE K CBOEMY 3/I0POBbIO (310pOBOE
NUTaHue, COATAHCHPOBAHHBIM PEXXUM 3aHATHH U OTIIbIXA, pETYIsApHas PU3NUEcKasi akTUBHOCTH ),
(bu3nUecKoe COBEPIICHCTBOBAHUE MPH 3aHATUAX COPTUBHO-03J0OPOBUTEIIBHON J€SIT€IbHOCTHIO;

6) TPy/10BOT0 BOCIIUTAHUS:

TFOTOBHOCTb K TPYIy, OCO3HAHHE LIEHHOCTH TPYIOJIHOOUs, HHTEpEC K Pa3IUdHbIM chepam
po(heCcCHOHANIBHOM JESTEIbHOCTH, CBSI3aHHBIM C MAaT€MAaTUKOM M €€ MPHIOKEHUSIMH, YMEHUE
COBepIIaTh OCO3HAHHBIM BBHIOOP Oyaymied mnpodeccu U pealn30BBIBATE COOCTBEHHBIE
JKU3HEHHbIE IUIaHbl, TOTOBHOCTb M CIOCOOHOCTb K MaTeMaTH4ecKoMy oOpa3oBaHUIO U
caM000pa30BaHUIO Ha MPOTSHKEHUU BCEH )KU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PELICHUU
MPAKTUYECKHX 3a7a4 MaTeMaTUYeCKOI HalpaBIeHHOCTH;

7) 3KOJIOrM4€eCKOro BOCIIUTAHMA:

Cc(OPMHUPOBAHHOCTb  HKOJIOTHYECKOM KYJIbTypbl, MHOHHMAHHE BIUSIHHUA COLMAIBHO-
HPKOHOMHMUYECKUX IIPOLIECCOB HA COCTOSHUE HPUPOJHOM M COLMAIBHOM Cpelbl, OCO3HAHUE
17100aIbHOTO XapaKTepa HKOJOTHUECKUX MPo0sIeM, OpUEHTAIs Ha IPUMEHEHUE MaTeMaTHUECKUX
3HaHMUM JJIs pelIeHns 3a7a4 B 00JaCTH OKpY>KaoIlel cpeibl, IIaHUPOBAaHUE MOCTYIKOB U OLEHKU
MX BO3MOXHBIX IOCJIEICTBUMN AJI OKPY>KAIOIIEN CPEJIbl;

8) HeHHOCTH HAYYHOTr'0 MO3HAHNS:

c(OPMHPOBAHHOCTh ~ MHUPOBO33PEHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHSI HayKH U OOILIECTBEHHOW MPAKTHUKH, TOHUMAHME MaTEMaTHYeCKOM HayKH Kak chepsl
YeJIOBEYECKON NEATEIbHOCTH, 3TANOB €€ pa3BUTHUS M 3HAUMMOCTH JUISl Pa3BUTHS LIUBHIIN3ALINH,
OBJIAJICHUE SI3bIKOM MAaTEMAaTUKH U MAaTEMaTUYECKOM KyJIbTypOH KaK CPeICTBOM IO3HAHUS MUDPA,
TOTOBHOCTb OCYILIECTBJISATH MPOEKTHYIO M HUCCIEN0BATENbCKYIO I€ATEIbHOCTh HHINBUYaTIbHO U
B TpyIIIIE.



METAINIPEIMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicTBUS
Ba3oBble JJornueckue aeiicTBus:

BBISIBJISITH W XapaKTEPU30BaTh CYIIECTBEHHbIC IMPU3HAKM MaTeMaTHUYECKUX OOBEKTOB,
MOHSTHUM, OTHOIICHUNH MEXIy MOHATUSAMHU, (QOPMYIUPOBATH OINpEACTCHUS TMOHATHUH,
YCTaHABIIMBATh CYIIECTBEHHBI TpPH3HAK KIACCU(PUKALUUA, OCHOBAHUSA [UIsi 0000IIeHUs u
CpaBHEHUs, KPUTEPUU ITPOBOJIMMOIO aHAJIN3A;

BOCIIPUHUMATh, (OPMYJIUPOBATH U MPEOOpPa3OBbIBATh CYKIEHUS: YTBEPAUTEIbHBIE U
OTpUIATEIIbHBIC, MHUYHBIC, YACTHBIC U OOIIUE, YCIIOBHBIC,

BBIABJIATE MATCMATHUYCCKUC 3aKOHOMCPHOCTH, B3aUMOCBA3U W IIPOTUBOPCUUA B Q)aKTax,
JAHHBIX, HaOMIONEHUSX W  YTBEPXKACHUAX, IMpearaTb KpPUTEPUM JUIsL  BBIABICHHS
3aKOHOMEPHOCTEN U ITPOTUBOPEUUL;

JienaTh BBIBOJBI C MCIOJIb30BAHHEM 3aKOHOB JIOTHKH, ICAYKTHBHBIX W WHIYKTHBHBIX
YMO3aKJII0YEHNUH, YMO3aKIIFOUEHUH 110 aHAJIOTUH;

MIPOBOIMTH CAMOCTOSITEIILHO JOKA3aTeIbCTBA MATEMATHICCKIX YTBEPKICHUH (TIPSIMBIE U OT
NPOTHBHOTO), BBICTPAWBaTh apryMEHTAIMIO, TPUBOJIUTH MPHUMEPHl M KOHTPIPUMEPHI,
000CHOBBIBATh COOCTBEHHBIC CYXKJICHHSI U BHIBOJIBI;

BBIOMPATH CIIOCO0 penieHns yueOHoi 3a1auu (CpaBHUBATh HECKOJIBKO BAPHAHTOB PEIICHHUS,
BBIOMpATh HanOoJIee MOIXOAALIMM C YIETOM CaMOCTOSATENBHO BbIIEJICHHBIX KPUTEPUEB).

Ba3oBbie nccienoBarenLcKkue 1eHCTBUSA:

HCIIOJIb30BaTh BOMPOCH! KaK MCCIIEJOBATEIbCKUNA MHCTPYMEHT MO3HAHUS, (POPMYIUpPOBAThH
BOINPOCHI, (PUKCUPYIOIIME NPOTHBOpEUHEe, NpoOJeMy, YCTaHABIMBATH HCKOMOE U JAaHHOE,
(bopMHUpOBATH THIOTE3Y, APTYMEHTUPOBATH CBOIO MMO3ULINIO, MHEHHUE;

MPOBOJUTH  CAMOCTOSITEJIbHO  CIUIAHUPOBAHHBIA  JKCIEPUMEHT, HCCIEIOBAHUE  T10
YCTaHOBJICHHIO OCOOEHHOCTEW MaTeMaTHYeCKOTO OOBEKTa, SBICHUS, IMPOIIECCa, BBISIBICHUIO
3aBUCUMOCTEN MEXIy 00bEKTaMU, SIBIICHUSMH, ITPOIIECCAMMU;

CaMOCTOSTENIbHO (POpMyIHpOBaTh 000OIIEHNS W BBIBOJBI TIO PE3yIbTaTaM MPOBEIEHHOTO
HAOJIOZICHUS, CCIICIOBAHMUS, OIICHUBAThH JIOCTOBEPHOCTH MOTYYEHHBIX PE3yJbTaTOB, BEIBOJIOB U

0000I1IEHHI;

MMPOTrHO3UPOBATE BO3MOXKHOC PA3BUTUC NPOUECCCA, 4 TAKIKC BbBIABUTAaTh IMPCAIIOJIOXKCHUA O
€T0 pa3sBUTUH B HOBBIX YCJIIOBHAX.

Patora ¢ undopmaumeii:

BBISIBIIATH JeUIUTHI WH(GOPMAIUH, TaHHBIX, HEOOXOIUMBIX ISl OTBETa HA BONIPOC U JJIA
pelIeHus 3a1a4u;



BbIOMpaTh MH(OpPMAIMIO W3 HCTOYHUKOB PA3UYHBIX THUIOB, aHAIU3UPOBATH,
CUCTEeMAaTU3UpPOBaTh W MHTEPHPETUPOBATH MH(POPMALMIO pPa3IMYHBIX BHJIOB U  (QOpM
MIPE/ICTABIICHHUS;

CTPYKTYpHUPOBATh HHPOPMAITUIO, IPEACTABIIATE €€ B pa3TUYHBIX (hOpMaX, HILTIOCTPHUPOBATH
rpaguvecKu;

OLIEHUBAThb HAAE&KHOCTh HHGPOpPMALUM IO  CaMOCTOSATENbHO  C(HOPMYIHPOBAHHBIM
KPUTEPUSIM.

KoMMyHuKaTHBHBIE YHHBePCAJIbHbIE YUeOHbIE el cTBUS
Oo1menne:

BOCIIpUHUMATL U (1)OpMyJII/IpOBaTI) CYXKIACHUA B COOTBETCTBUU C YCIOBHUAMU W LECISIMU
06H_[6HI/I$I, ACHO, TOYHO, I'PAMOTHO BBIPAXKATb CBOKO TOUYKY 3PCHUA B YCTHBIX W NHCbMCHHBIX
TCKCTax, 1aBaTh IMOACHCHHA 110 XO4Yy PCHICHHWA 3a/1a4i, KOMMCHTUPOBATD HOJ'IyT-ICHHBH\/JI PE3yibTaT,

B XOJIc OOCYXICHHS 3aJaBaTh BOIPOCH MO CYIIECTBY OOCYXKIAaeMOW TeMbl, IpOOIEMBI,
pelaeMoil 3ajauu, BbICKAa3blBaTh WJIEW, HALIEJIEHHbIE HA MOMCK PELICHMs], COMOCTaBISATh CBOU
CYXJIEHUS C CYXKACHUSAMH APYrMX YYaCTHUKOB JUanora, oOHapy>KMBaTh Pa3IM4uMe U CXOJCTBO
MO3HIINH, B KOPPEKTHOH popme (HOpMyTHpOBaTh Pa3HOTTIACHS, CBOU BO3PAKCHUS;

IPEJCTaBIISITh PE3yJIbTaThl PEIICHUs 3aJauM, IKCIEPUMEHTa, HCCIEAO0BaHUS, IPOEKTa,
CaMOCTOSITENIHO BBIOMPATh (POPMAT BBICTYIUICHHS € YUETOM 3aay PE3eHTALUU U OCOOCHHOCTEN
ayJIUTOPUHU.

PeryasiTuBHbIe YHUBepcaJbHbIE y4eOHbIe 1eiicTBUS
Camoopranuzanms:

COCTaBJIATh IUIaH, aJTOPUTM pEIIeHUs 3a/Jayd, BbIOMpaTh CIOCOO0 pelIeHus ¢ y4ETOM
UMEIOIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBAaTh U KOPPEKTHPOBATH
BapHaHThI PELIEHUH ¢ y4ETOM HOBOM MH(OpMALINH.

CﬂMOKOHTpOJIb, IMOLUMOHAJIBHBLIA HHTEJLIEKT:

BJIaJACTh HaBbIKaMH MO3HABaTEeNLHOMN pe(l)J'IGKCI/II/I KaK OCO3HAaHUA COBCPIIACMBIX JleﬁCTBHﬁ u
MBICJIIMTCJIIBHBIX ITPOLECCOB, UX PE3YJIbTATOB, BJIIAICTH criocodamu CaMOIIPOBEPKHU, CAMOKOHTPOJIA
nponecca u pe3yljibTata pCuiCHUuA MaTeMaTH4eCKOM 3aJa4u,

npeaABUACTbL TPYAHOCTH, KOTOPBIC MOTYT BO3HUKHYTH IpU PCHICHUU 3aa4ud, BHOCHUTH
KOPPEKTUBBI B ACATCIIBHOCTL Ha OCHOBE HOBBIX O6CTO$IT€J'H)CTB, JaHHBIX, HaﬁHeHHBIX OHH/I6OK,
BBISIBJICHHBIX prI[HOCTCfI;

OLIEHUBATh COOTBETCTBUE PE3YJIbTaTa LIEJIU U YCIOBUSAM, OOBACHATH IPUUUHBI JTOCTHKECHUS
WIM HENOCTH)KEHHUS pe3yJbTaTOB JAESITEeIbHOCTH, HAaxOOUTh OIIMOKY, JlaBaTh OLEHKY
PUOOPETEHHOMY OIIBITY.



CoBMecTHasI HEeATECJIBbHOCTD:

NOHUMATh M UCMOJIb30BaTh MPEUMYIIECTBA KOMAaHIHON M WHIAMBHIYAIbHON PabOTHI MpU
pelieHny y4eOHbIX 3a/ay, MPUHUMATh IeJIb COBMECTHON JEATEIbHOCTH, IUIaHUPOBATH
OpraHU3aIMI0 COBMECTHOM PaOOThI, paclpeiessiTh BHABI padoT, J1I0roBapuUBaThCA, OOCYKIATh
MIPOLIECC U PE3YNIbTAT pabOoThI, 00001IaTh MHEHUSI HECKOJIBKHX JIFOJICH;

y4acTBOBaTh B T'PYIIOBBIX (opmax paboThl (0OCYKIeHUs, OOMEH MHEHUH, «MO3TOBBIC
[ITYPMBD» ¥ HHBIE), BBIIIOJHSITH CBOO YaCTh PA0OTHI U KOOPIMHUPOBATH CBOU JCHCTBHS C APYTUMHU

YJIeHaMd KOMaH]Ibl, OLICHMBATh KAauyeCTBO CBOETO BKJIaJa B OOIIMNA MPOAYKT MO KPUTEPHUSAM,
c(hOpMYIIMPOBAHHBIM YYaCTHHUKAMU B3aUMOJICHCTBUSI.

INPEJIMETHBIE PE3YJIBTATbBI

K xonmy oOyuenuss B 10 kiacce oOydarouuiicss HOJY4YUT CIEAYIOIIME NpeIMETHbIE
pe3ysbTaThl O OTAENIBHBIM TeMaM palboueil mporpammsel yueOHOro kypca «Ausredpa n Havyana
MaTeMaTHYeCKOro aHAJIN3a»:

Yuciia ¥ BbIYUCICHUSA:

CBOOOJIHO ONEPHPOBATh MOHATUSAMU: PAllMOHAJIBHOE YUCIIO0, OECKOHEYHAsl MepuoIndecKas
JpoOb, MPOLEHTHI, WPPALMOHAIBHOE YHCIO, MHOXKECTBA pallMOHAIBHBIX M JAEHCTBUTEIbHBIX

quceili, MOayJib JICHCTBUTEIIFHOTO qucia,

MPUMEHSATH IPOOU M TIPOLICHTHI VISl PEIICHHS MPUKIIAIHBIX 3aa4 U3 Pa3IUYHbIX OTpacien
3HAHUU U pEAIbHOM )KU3HH;

MPUMEHSTh TPUONMKEHHBIE BBIUMCICHUS, TPAaBUJIA OKPYIJICHUS, NMPUKHUAKY H OICHKY
pe3yJibTaTa BBIYUCIICHHUI;

CBO6OI[HO ONneprupoBaTh MOHATHEM: CTCICHL C MLCJIbIM IIOKA3aTCJIEM, HWCIIOJb30BaATh
MoAXOAAIIYTO q)OpMy 3alUCH JICHCTBUTEIBHBIX YHCEIT IS peliCHUd NPAaKTHYCCKUX 3aJad U
MMPpEACTaBJIICHUA NaHHBIX;

CBO60,I[HO ONCpHUpOBATh NOHATUCM! apI/I(I)MeTI/ILIeCKI/Iﬁ KOpPCHb HaTypaHLHOﬁ CTCIICHU,

CBO6OI[HO ONCpUPOBATH NOHATUCM: CTCTICHDb C PAllUOHAJIbHBIM I1OKA3aTCJICM;

CBOOOJTHO ONEpUpPOBaTh MOHATHSAMHU: JorapudM 4YHCIA, JNECATUYHbIE M HATypallbHbIE
J0TapuQMmBbl;

CBOOOJTHO ONEpUpPOBATh IMOHATUAMHU: CHUHYC, KOCHHYC, TaHI€HC, KOTAaHI€HC YHCIOBOTO
apryMeHTa;

ONEPUPOBATH MOHATUAMU: APKCUHYC, APKKOCHHYC U apPKTaHI€HC YHMCIIOBOIO apryMEHTA.
YpaBHeHHUsI M HEPABEHCTBA:

CBO60I[HO OIICpHUPOBATH NOHATUAMMU: TOXKICCTBO, YPABHCHUC, HCPABCHCTBO, PABHOCHUJIbHBIC
YpaBHCHUA U YPaBHCHUA-CIICACTBUS, PaBHOCUJIBHBIC HCPABCHCTBA,



OPUMEHSTh Pa3UYHbIE METOJbl PEUICHHs] PALMOHANBHBIX M JApOOHO-palMOHATBHBIX
ypaBHEHUM, IPUMEHSATh METOJ] HHTEPBAJIOB ISl PEIICHUS HEPABEHCTB;

CBOOOZHO OINEPUPOBATh MOHATHSAMH: MHOTOWIEH OT OJHOW MEPEeMEHHOW, MHOTOWIEH C
1enbpIMU Kod(puimenTaMu, KOpHU MHOTOYJICHA, IPUMEHSTH JICTICHHE MHOTOYJICHA HA MHOTOWICH
¢ ocTaTKoM, TeopeMy be3y u Teopemy Buera mist perenus 3anay;

CBOOOAHO OINEpPUpPOBaTH TMOHATUSMHU: CHCTEMa JIMHEHHBIX YpaBHEHWM, MaTpula,
ONpeAeNuTeNb MaTpUllbl 2 X 2 W €ero IeOMETPUYECKHUH CMBICH, HCIOJIb30BaTh CBOMCTBA
onpenenuTens 2 X 2 Juisl BBIYUCICHUS €r0 3HAYEHUs], IPUMEHATh ONPENCIUTENN JI PEIICHUs
CHUCTEMBbI JIMHEMHBIX YPAaBHEHUH, MOJCIHMPOBATH PEAIbHBIC CUTyallUd C IIOMOILIBIO CHCTEMBI
JUHENHBIX YPaBHEHHUM, MCCIEOBAaTh IIOCTPOCHHBIE MOJEIM C IOMOIIBID MaTpull H
OIIPEEIUTENECH, HHTEPIIPETUPOBATH IT0JYyYEHHBIN Pe3yJIbTaT;

MCII0JIb30BaTh CBOMCTBA JEHCTBUI ¢ KOPHAMMU ISl TPe0Opa30BaHuUs BbIPAKEHMUI;

BBIIIOJIHATH Hp606p330BaHI/IH YHCJIIOBBIX BLIpa)KeHHﬁ, coacprkammx  CTCIICHU C
palrOHaJIbHBIM ITOKAa3aTCIIEM;

UCIIONIb30BaTh  CBOWMCTBA  JiorapuMoB s MpeoOpa3oBaHUs — JOTapU(DMHUECKUX
BBIPXKEHUI;

CBOOOJHO  ONEpUpPOBAaTh  MOHATUSAMHM:  HMppPALMOHANbHBIE,  IIOKa3aTelbHblE U
Jorapu(pMHUUECKUE YpaBHEHUS, HAXOIUTh MX PELICHUs C IMOMOIIbIO PAaBHOCUIIBHBIX MEPEX00B
WM OCYUIIECTBIISAS IPOBEPKY KOPHEH;

OPUMEHSITh  OCHOBHBIE  TPHUTOHOMETpHYECKHE  (GOpMYJIBl Ui [peoOpa3oBaHUs
TPUTOHOMETPUYECKUX BBIPAKCHUN;

CBO6OI[HO OIICpHUPOBATHL IMOHATHEM: TPUTOHOMCTPUYCCKOC YpPABHCHUC, TIPHUMCHATH
H€06XOI[I/IMBI€ q)OpMYHI)I JJI1 pCHICHUS OCHOBHBIX TUIIOB TPUTOHOMETPUUCCKHUX ypaBHeHHfI;

MOACIIUPOBATE PCAJIbHBIC CHUTyallUM Ha A3bIKE aJ'IF€6pI)I, COCTaBJISITb  BBIPAXKCHUS,
YpaBHCHUA, HCPABCHCTBA 110 YCJIOBUIO 3ajJadud, HCCICAOBATH IMOCTPOCHHLIEC MOJCIN C
HCIIOJIb30BAHHUEM allliapara anre6pbl.

DOyHKUUM U rpadpuku:

CBOOOJTHO ONEpUpPOBaTh MOHATHSAMHU: (DPYHKIUS, CIIOCOOBI 3aJaHMs (PYHKLUHU, B3aUMHO
oOpaTtHble (QYHKIMHM, KOMHO3ULIMS (DYyHKUMN, rpaduk (QYHKIHMH, BBHINOJHSITH AJIEMEHTapHbIE
npeoOpa3oBaHus rpadukoB GyHKINHT;

CBOOOJTHO ONEpUpPOBaTh MOHATHSIMM: OO0JACTh ONpEIENeHHs M MHOXKECTBO 3HAUCHHIM
byHKIMY, HYTU QYHKIUHT, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA,

CBOOOJTHO ONEpPHPOBATh MOHATHUSAMH: YETHbIE U HEUETHBIE (YHKIUH, MEPUOAUYECKHE
GyHKIIMM, TPOMEXKYTKM MOHOTOHHOCTH (YHKIMH, MaKCUMyMbl U MHMHHUMYMBbI (YHKIUH,
HanOoJIbIIIee M HauMEHblIIee 3HaUeHne (PYHKIUU Ha IPOMEKYTKE;

CBOOOJTHO ONEpPHPOBATh MOHATHUSMH: CTENEeHHAas (YHKLUUS C HATypaJbHBIM U IIeJBIM
nokasareseM, rpaduk CTENeHHON (YHKLIMU C HAaTYpaJbHBIM M LEJIbIM IOKa3areneM, rpaduk
KOpPHSI N-Oi CTENEeHM KaK (YHKIIMM 0OpaTHOW CTENEHH C HATypaJIbHbIM IOKa3aTelIeM;



ONEepUpPOBaTh MOHATUSAMH: JHMHEWHas, KBaJpaTU4Has M JApoOHO-IMHEHHas (yHKIuH,
BBITMOJIHATH 2JIEMEHTAPHOE UCCIIEI0OBaHUE U TOCTPOCHUE UX TPAPHUKOB;

CBOOOJIHO OIEpUpOBaTh MOHATUAMU: INOKa3aTeibHas U Jorapupmuueckas (QyHKLIHH, UX
CBOICTBA U IpadUKH, UCIIOIB30BaTh UX IpadUKH IS pEIICHUsS ypaBHEHHUIA;

CBOOOJTHO OIEPUPOBATH TMOHATUSMHU: TPUTOHOMETPHUYECKAs] OKPY)KHOCTb, OIpEIe/ICHHE
TPUTOHOMETPHUUECKUX (YHKIIHI YUCIOBOTO apryMEeHTa;

UCIIOJIb30BaTh TrpaduKku (YHKIUI UIsi UCCIEIOBAHMS IPOLIECCOB U 3aBHUCUMOCTEH MpH
pelleHnn 3a/a4y U3 APYTrux y4eOHBIX NMPEAMETOB U PealibHOM KU3HM, BBIpaXKaTh (opMyliamMu
3aBUCUMOCTH MEXKy BETMUMHAMY;

Hauyana maTeMaTH4eCKOro aHajJmu3a:

CBOOOJTHO OTEPHPOBATH MOHATHUSAMH: apH(pMeTHUecKas U TeOMETpUYecKas MPOrPeccHs,
OecKOHEYHO yOBIBarOIIasi FreOMETPHUYECcKas MPOrpeccusi, TMHEHHBIA U SKCTIOHEHIUAIbHBINA POCT,
(dopMyIia CI0XKHBIX POLIEHTOB, UMETh MIPE/ICTABICHUE O KOHCTAHTE;

MCIIOJIb30BaTh IIPOIPECCUU JUISl PELIEHMSI pEaJIbHBIX 3aJ1a4 IIPUKJIaJHOTO XapaKTepa;

CBOOOZAHO  OMEpUPOBATh  MOHATHUSAMHU:  IOCIEJOBATEIBHOCTh,  CHOCOOBI  3aJaHUs
[0CJIEI0BATEIbHOCTEN, MOHOTOHHBIE U OTPAHUYEHHBIE [TOCIIE0BATEILHOCTH, TOHUMATh OCHOBBI

3apOXKACHUA MATCMATUYCCKOI'O dHAJIM3a KaK aHaJInu3a OECKOHEYHO MaJIbIX,

CBOOOJIHO ONEpUpPOBaTh MOHATUAMU: HENpepbIBHbIC (YHKIMH, TOUKU pa3pbiBa rpaduka
byHKIMH, acHMOTOTH Tpaduka QyHKIHIH;

CBOOOZHO ONEpUPOBATh MOHATUEM: (YHKILHMS, HENpephlBHAs Ha OTpE3Ke, MPUMEHSThH
CBOICTBa HEMPEPHIBHBIX (QYHKIIMH JIsl pelIeHus 3a/1a4;

CBOOOJTHO OMEpUPOBaTh TOHSATHSIMH: TIepBasi W BTOpas NPOM3BOJHBIC (DYHKIIHH,
KacaTesbHas K rpaduky QyHKIUY;

BBIYHUCIIATH IPOU3BOIHBIE CYMMBI, TPOU3BEICHNS, YACTHOTO U KOMIIO3UIIUH JIBYX (DYHKIHUH,
3HaTh IPOU3BOJIHBIE AIEMEHTAPHBIX (PYHKIINA;

HUCIIOJIB30BaTh FGOMeTpI/I‘ICCKI/Iﬁ nu (1)H3PI‘~IGCKI/II>1 CMBICJT HpOHSBO)IHOﬁ JJISL peHIeHI/ISI 3aaad4.
MHoskecTBAa M JIOTHKA:
CBOOOIHO OTEPUPOBATH MOHATUSMU: MHOKECTBO, OTIEpaIlii HaJl MHOKECTBAMHU;

MCII0JIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmnapar AJ1s ONIUCaHUs PeaIbHbIX MIPOLIECCOB U
SIBJICHUM, TIPU pEIIEHUH 33]a4 U3 APYTHX y4eOHBIX MPEIMETOB;

CBOOOJTHO OIEPUPOBATH MOHATUSAMHU: ONpEACTIeHUE, TEopeMa, YpaBHEHHUE-CIIEICTBUE,
CBOMCTBO MaTeMaTH4YecKoro oOO0beKTa, JI0Ka3aTeIbCTBO, PABHOCWIBHBIE ypaBHEHUS U
HEPABEHCTBA.



K xonmy oOyuenuss B 11 kJacce oOyd4aromuics IOJIYyYUT CIEAYIONME MPEAMETHBIC
pe3ynbTaThl IO OTAEIBLHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO Kypca «Aniredpa U Havaia
MaTEMATUYECKOr0 aHaAIU3a:

Yucjia 1 BLIYUCTICHUS

CBOOOJHO OMEpUPOBATh TOHATHSIMH: HATypajdbHOE U IEJIO€ YHCIO, MHOXKECTBA
HaTypaJbHbIX U LEJIbIX YUCEN, UCIOJIb30BaTh MPU3HAKK JeauMocTu 1enbix yucen, HO u HOK

HAaTypaJbHBIX YUCCII JIs pCHICHUSA 3a/iad, IPUMCHATH aJITOPUTM EBKJII/II[a;

CBOGOI[HO OIICpHUPOBATH ITOHATUCM OCTATKa 10 MOAYJIIO, 3alIUChIBATh HATYPAJIbHLIC YK CJIa B
Pa3IMYHbIX NO3UITUOHHBIX CUCTCMAaX CHUCIICHUA,

CBOOOJTHO OIEPUPOBATH MOHATUSAMH: KOMIUIEKCHOE YMCIO U MHOXKECTBO KOMILIEKCHBIX
qucell, MPEICTABIATh KOMIIJICKCHBIE YHCIIA B alreOpandyeckoil 1 TpPUrOHOMETPUYECKO (opme,
BBITOJIHATH apU(PMETHIECKHE OTEPALMU C HUMH U N300pakaTh Ha KOOPIMHATHOM IIIOCKOCTH.

YpaBHeHusI U HepaBeHCTBa:

CBO6OI{HO OIICpHUPOBATH IIOHATHUAMMU HppalMOHAaJIbHBIC, IIOKa3aTCJIbHBIC u
JIOFapI/I(i)MI/I‘-IeCKI/Ie HEPAaBCHCTBA, HAXOJUTH UX PCUHICHUA C IOMOIIBIO PABHOCHUJIBHBIX IICPEXOA0B,

OCYIIECTBIISATH OTOOP KOPHEW MIPU PEIIEHUN TPUTOHOMETPUUYECKOTO YPaBHEHMUS;

CBO6OI{HO ONCprupoOBaTh IMOHATHEM TPHUTIOHOMETPHUYICCKOC HCPABCHCTBO, IMPUMCHATH
HeO6XO,I[I/IMHe (bOpMy.TIBI 1A PCHICHHA OCHOBHBIX THIIOB TPUT'OHOMETPHYCCKHUX HCPABCHCTB,

CBO60,I[HO ONCpHUpOBaATh MMOHATHAMHU: CUCTCMA U COBOKYIIHOCTbH ypaBHeHI/Iﬁ U HCPABCHCTB,
PaBHOCHUJIBHBIC CUCTCMbI U CUCTEMBI-CIICACTBUSA, HAXOAUTDb PCIICHUA CUCTEMbI U COBOI(YHHOCTGI\/'I
paluOHAJIbHBIX, HWPpaluOHAIBHBIX, IMOKAa3aTCIbHBIX U HOFapI/I(i)MI/I‘-IGCKI/IX ypaBHeHI/Iﬁ n

HCPABCHCTB,

peuiate palMOHAJIBHBIC, HWPPAIHUOHAJILHBIC, TIO0Ka3aTCJIbHBIC, J'IOFapI/I(l)MI/ILICCKI/Ie )51
TPUTOHOMCTPHUYCCKUEC YPABHCHUA U HEPABCHCTBA, COACPIKAIINEC MOAYJIN U MAapaMCTPhI;

INPUMEHSTH rpaduyecKue METObI ISl pELIeHHs] YpaBHEHUN U HEPABEHCTB, a TAKXKe 3a/1a4 C
napamMeTpamu;

MOJICIUPOBaTh pEalbHblE CHUTYallMd Ha S3bIKE aireOpbl, COCTaBIATH BBIPAKEHUS,
YPaBHEHHs, HEPABEHCTBA U UX CUCTEMBI 10 YCIOBHIO 33ja4i, UCCIIEN0BATh IOCTPOEHHBIE MOJENIN
C MCIOJIb30BaHUEM allliapara airedpbl, UHTEPIPETUPOBATH OTYyYEHHBIN pe3ysbTar.

DyHKIUUHA U TPaQUKH:

CTPOUTH TpapuKU KOMIO3UIUHU (YHKIMH C MOMOIIBIO 3JIEMEHTAPHOIO HCCIETOBAHUS U
CBOWCTB KOMITO3UIINH JBYX (DYHKITHIA;

CTPOUTH TeoOMeTpHUecKre 00pa3bl ypaBHEHUN 1 HEPABEHCTB HAa KOOPIMHATHOM MJIOCKOCTH;
CBOOOJHO ONEPUPOBATH MOHATUAMU: IpaUKH TPUTOHOMETPUUECKUX (YHKIIHIA;

MMPUMCHATH q)YHKIII/II/I AT MOACTIUPOBAHUA U UCCIICAOBAHUA PEAJIbHBIX IMTPOIECCOB.



Hauyaysa MaTeMaTH4eCKOI0 aHAJIN3a:

UCIIONIb30BaTh TMPOM3BOJHYIO ISl HCCIEAOBaHUS (YHKIMH HA MOHOTOHHOCTH U
KCTPEMYMBI;

HaxoauTb HauOoJIbIIIee ¥ HANMEHbIIICE 3HAUYCHUS (I)YHKI_[I/II/I HerepBIBHOﬁ Ha OTPEC3KE;

UCIIOJIb30BATh IPON3BOIHYIO ISl HAXOXK/ICHHSI HAWITYUIIeTO PEIICHNS B TPUKIIAIHBIX, B TOM
YHCIIe COLMATbHO-3KOHOMHYECKHUX, 3a/1a4axX, [UIs OTPeIeICHUs CKOPOCTH U YCKOPEHHS Ipoliecca,
3aJaHHOTO (POPMYIION WK IrpaduKoM;

CBOOOJHO ONEPHUPOBATH TOHATUSMU: TIEPBOOOPa3HAs, ONPEACIEHHBI HHTETPAll, HAXOAUTh
nepBooOpa3Hple AJIEMEHTAPHBIX (YHKIMA M BBIYUCIIATH WHTErpain mo ¢opmyne HbroTtoHa-
JleriOnuna;

HAXOJUTb IJIOLIAAM MJIOCKUX (UTYp U 0OBEMBI TEJ C TOMOLIBIO UHTETpalIa;

MMEThb TIPEJICTABIICHUE O MaTEeMaTHYECKOM MOJICIMPOBAHUHM HA MPUMEPE COCTABICHUS
nudepeHIaIbHBIX YPaBHEHU;

peliaTth MPUKIAAHBIC 3aJja4yi, B TOM YHCJIC COUUAJIbHO-3KOHOMHNYECKOIO U (1)I/I3I/I‘-ICCKOFO
XapakTepa, CpeaACTBaAMH MaTEMATHUICCKOI'O aHaJIn3a.

TEMATHYECKOE IINTAHUPOBAHUE
10 KJIIACC

Ne HawmmeHoBaHMe pa3zesoB KosinuectBo 4yacos JJIeKTPOHHBIE

n/m H TE€M NporpaMMsbl Bcero KonTtposbHbie [IpakTuyeckue (m1dpposele)
pa6oThI pa6oThI obpasoBaTeJsbHbIE
pecypchl
1  MHoxecTBO 24 1
JleCTBATEJIbHBIX YHCEIL.
MHoOTrO04/1€HBL.
PanyoHasibHbIE
ypaBHEHHUA U
HepaBeHCTBa. CUCTEMBI
JIMHEUHBIX ypPaBHEHU U

2  QyHKUUM U TPaPUKHU. 12 1
CteneHHass QyHKIHUA C
1eJIbIM NI0Ka3aTeseM

3 Apudmerudeckui kopeHb 15 1
Nn-oM CTEeIeHH!.
WppanyoHaibHble
ypaBHeHHUS

4  TlokaszaTesbHas yHKuUA. 10 1
[Ioka3aTesibHbIE
ypaBHEHUA

5 JlorapudpmMmuyeckas 18 1
byHKIHUS.
Jlorapudmuyeckue
ypaBHEeHHUS



Ne HaumeHoBaHHe pa3fesoB KosinyecTBO 4acoB JJIeKTPOHHBIE

n/m H T€M NporpaMMsbl Bcero KontposbHble [IpakTuyeckue (dpposele)
pa6oThI pa6oThI obpa3oBaTesIbHbIE
pecypchl
6 TpuroHnoMmeTrpudeckue 22 1
BbIpaXXeHUS U ypaBHEHUS
7 IlocnepoBaTe/NIbHOCTH U 10 1
porpeccuu
8 HenpepbiBHble pyHKUMU. 20 1
[IpousBoaHad
9 TIloBTOpeHHUe, 06061IEHHE, 5 2
cUcTeMaTHu3alus 3HaHUH
OBIIEE KOJIMYECTBO YACOB 136 10 0
[10 TIPOT'PAMME
11 KJIACC
N2 HawnMeHoBaHUe pa3zesioB KosinyecTBO 4yacoB JJIeKTPOHHbIE
n/m M TEM IIPOrpaMMbl Bcero KontposibHble [IpakTudeckue (m1dpposele)
pa6oThI pa6oThI o6pa3oBaTesibHbIE
pecypchl
1 HUccnepoBanue pyHKuum 22 1
C IOMOLbIO
IPOU3BOJHOU
2 llepBoob6pasHas u 12 1
VHTerpas
3 T'paduku 14 1
TPUTOHOMETPUYECKUX
byHKIUH.
Tpuronomerpudeckue
HepaBeHCTBa
4  HppauuoHasibHbIE, 24 1
NnoKa3aTeJIbHbIE U
JiorapupmMuyecKkue
HepaBeHCTBa
5 KommniekcHble yrcaa 10 1
6 HarypasibHble U 1jesible 10 1
yucsaa
7  Cucrembl payMOHaNbHbIX, 12 1

VMppaluOoHaJbHbIX
NOoKa3aTeJIbHbIX U
JlorapuPpMHUYeCKUX
ypaBHEHUU

8 3azauu c napameTpamMu 16 1

9 TloBTOpeHue, 060061IeHHE, 16
cucTeMaTH3alys 3HaHUHU

OBIIEE KOJIMYECTBO YACOB 136 10 0
[10 IPO'PAMME



IHOYPOYHOE INNTAHUPOBAHHUE

10 KJIACC
Ne Tema ypoka KosinyecTBO yacoB Jlata  JJIEKTpOHHbIE
n/ Bcer KoutposbH IlpakTudeck M3Y4eHH — IHQpOBbIe
I 0 ble paboTbl He pabOThI f obpasoBaTesibH
ble pecypchl
1 MHoxecTBO, onepauuu 1
HaJ, MHOXKeCTBaMU U UX
CBOWCTBA
2 JlnarpaMmsl Jusepa- 1
BenHa
3 IllpumeHeHue 1
TeOpeTUKO-
MHOeCTBEHHOT' 0
anmnapara JAJisl pelueHus
3a4a4
4 PaunuvoHaJibHbIe YHCJIa. 1

OOBIKHOBEHHbBIE U
JleCITUYHbIE POOH,
IPOLIEHTHI,
OeCKOHEeYHbIe
nepuoiu4YecKrue Apoou

5 PanuoHaJIbHBIE YHCJIA. 1
OOBIKHOBEHHBIE U
JleCATUYHbIE APOOH,
NPOIEHTHI,

OeCKOHEeYHbIe
nepuojuvecKkue poou

6 IlpuMmeHeHUe ApoOel U 1
IPOLIEHTOB /ISl
pelleHus NPUKJIAJAHbIX
3a/la4y

7 IlpuMeHeHUe pobell U 1
IPOLIEHTOB /ISl
pelleHus NPUKJIAJAHbIX
3a/ia4y

8 JleficTBuTenbHBbIE YHCaa. 1
PanyioHasibHbIE U
vMppaloHaJbHbIe YUC/IA

9 ApudmeTruyeckue 1
ornepanuu ¢
JEeNCTBUTEJIbHBIMU
YHCIaMHU

10 Mogaysib 1

JEeNCTBUTEJIBHOTO YK cIa
Y ero CBOMCTBa

11 [IpubauxéHHbIE 1
BbIUMCJIEHUS], TPaBUJIA
OKpYTJIeHUs, TPUKUAKA



0 Tema ypoka KosinyecTBo 4acoB Jlata  JJIeKTpOHHbIe

n/ Bcer KoutposbH IlpakTudeck M3Y4eHH — IHQpOBbIe
I 0  ble paboThl  He paboTh s obpasoBaTesbH
ble Pecypchbl
1 OlleHKa pe3yJibTaTa
BbIYMCJIEHU N

12 OcHoOBHbIE METO/bI 1
pelleHus LeblX U
JIpOOHO-paLiMOHAIbHbIX
ypaBHEHUU U
HepaBeHCTB

13 OcHOBHbIE METO/bI 1
pelleHUs LebIX U
JIpOOHO-paLMOHATbHbIX
ypaBHEHUU U
HEPaBEHCTB

14 OcHOBHbIE METO/bI 1
pelleHUs LebIX U
JIpOOHO-palMOHATbHbIX
yPaBHEHHUHU U
HEpaBEeHCTB

15 MHoOrou4/ieHbl OT OJJHOU 1
nepeMeHHOU. [lesieHne
MHOI0YJIeHa Ha
MHOT'0YJIEH C OCTaTKOM.
Teopema besy

16 MHoOrou4/eHsnl C LieJbIMH 1
Ko3p U eHTaMHU.
Teopema Buera

17 Pewenue cucteM 1
JIMHEWHBIX yPaBHEHUU

18 Pewenue cuctem 1
JIMHEWHBIX yPaBHEHUU

19 Marpuna cucteMsl 1
JIMHEUHBIX yPaBHEHUH.
OnpepenuTesnb MaTpPULbI
2x2, ero
reoMeTpPUYECKUN CMbICJI
Y CBOMCTBA; BBIYUC/IEHHUE
ero 3HaueHus

20 OmnpegesuTtesnb MaTpuubl 1
2%x2,ero
reoMeTPUYECKHUH CMbICJ
U CBOMCTBA; BIYUCJIEHHUE
ero 3HayeHud

21 IllpuMeHeHUe 1
onpeneauTess A
pelleHus CUCTEMBI
JIMHEUHBIX ypPaBHEHU U



0 Tema ypoka KosinyecTBo 4acoB Jlata  JJIeKTpOHHbIe

n/ Bcer KoutposbH IlpakTudeck M3Y4eHH — IHQpOBbIe
I 0  ble paboThl  He paboTh s obpasoBaTesbH
ble Pecypchbl
22 PemeHue NpUKJIaAHbBIX 1
3a/1a4 C IOMOIIbIO
CHUCTEMbI JIMHEHWHbIX
ypaBHEHU U

23 PemeHue NpuKJIaAHbIX 1
3a/]ay C IOMOLIbI0
CUCTEeMbI JIMHEeNHbIX
ypaBHEHU U

24 KonTpoJibHas pabora: 1 1
"PanmoHasibHbIE
ypaBHEHHUS U
HepaBeHCTBa. CUCTEMBbI
JIMHEUHBIX ypaBHEHUN"

25 ®@yHKIMS, CIOCOODI 1
3a/laHuAa QYHKLHH.
B3auMHO o6paTHbIe
dyHkuuu. Komnosunus
byHKIMM

26 TI'paduk pyHKIUU. 1
JdJjieMeHTapHble
npeo6pa3oBaHUA
rpadukoB GyHKINI

27 O6usacTtb onpegeneHusu 1
MHO>XeCTBO 3HaYeHUH
byHkuuu. Hynu
byHkuuu. [IpoMexyTKH
3HaK IOCTOSIHCTBA

28 YéTHble U HEYETHDbIE 1
byHKIMU.
[lepuognyeckue
byHkuuu. [IpoMexxyTKH
MOHOTOHHOCTHU QYHKIIUH

29 MakcuMyMBbl U 1
MHUHHUMYMbl QYHKIIUH.
Haubosbluee u
HauMeHblllee 3HaYeHUue
byHKI MM Ha
IpOMeXyTKe

30 JluHelHaq, 1
KBaJ[paTUYHas U
JIpOOHO-TMHEeNHas
byHKIMU

31 3JneMeHTapHOEe 1
uccjiej0BaHuE U



0]

32

33

34

35

36

37

38

39

40

41

42

43

Tema ypoka

OCTpOeHue rpadpuKoB
3TUX QYHKUUHU

JdyieMeHTapHoe
ucciaejoBaHue U
OCTpOoeHue rpadpuKoB
3TUX QYHKIUHU

CTemneHs C LieJbIM
nokasareJsieM. bBuHoM
HproToHa

CTemneHs C LeJbIM
nnokasareJsieM. buHom
HbroToHa

CreneHHast QyHKIHUS C
HaTypaJIbHbIM U LIeJIbIM
nokasareJseM. Eé
CBOMCTBA U rpadukK

KoHTposibHas paborTa:
"CteneHHas QyHKLUS.
Eé coiicTBa u rpaduk”

ApudmMeTudeckui
KOpeHb HaTypaJibHOMU
CTEeIeHHU U ero CBOMCTBa

ApudmMeTndeckui
KOpeHb HaTypaJIbHOU
CTeNEeHU U ero CBOMCTBA

[Ipeobpa3oBaHus
YHCJI0BbIX BbIpaXKeHUH,
CoZiep>KallluX CTEMEeHU U
KOPHHU
[Ipeo6pa3oBaHus
YHCJI0BbIX BbIpaXKeHUH,
CoZiep>KallluX CTEMEeHU U
KOPHU
[Ipeo6pa3oBaHus
YHCJIOBbIX BbIPaXKeHUH,
coZieprKalllux CTENEeHU U
KOPHU
HWppauuroHasibHbie
ypaBHeHUs. OCHOBHbIE
MeTO/Ibl pelleHus
MppaLuOHaJbHbIX
ypaBHEHU U

WppauuoHaibHblE
ypaBHeHUs. OCHOBHbIE

Bcer KoutposibH [lpakTuyeck H3y9€HH

(0]

KosimyecTBo 4acoB

ble paboThbl

ve paboThl

JaTta

A

JJIEKTPOHHBIE
nudpoBbIE
o6pa3oBaTe/ibH
ble pecypchbl



44

45

46

47

48

49

50

51

52

53

Tema ypoka

MEeTO/Ibl pelleHus
MppaloHaJbHbIX
ypaBHEHUH

WppauuoHaibHble
ypaBHeHUs. OCHOBHbIE
MeTO/bl pelleHus
MppaLuOHaJIbHbIX
ypaBHEHU U

PaBHOCHIBHBIE
nepexo/bl B pelieHuu
VMppalyoHaJbHbIX
ypaBHEHU U

PaBHOCHIBHBIE
nepexo/bl B pelleHuU
VMppalyoHaJbHbIX
ypaBHEHU U

PaBHOCHIBHBIE
nepexo/bl B pelieHuu
VppaLOHaJbHbIX
ypaBHEHU U

PaBHOCHIBHBIE
nepexo/ibl B pelieHuu
VppaLyOHaJbHbIX
ypaBHEHU U

CpoiicTBa U rpaduk

KOpHA n-oH cTelneH! Kak

byHKIIMU 06paTHOM

CTelleHH C HAaTypaJIbHbIM

roKasaTreJsieM
CBoiicTBa U rpaduk

KOPHS N-OM CTENEeHU KaK

byHKIIMU 06paTHOM

CTElleHU C HaTypaJIbHbIM

IIOKa3aTeJieM

KoHTposibHas pabora:
"CBolicTBa U rpaduk
KOPHS N-OU CTENEeHH.
WppanyoHaibHble
ypaBHeHuUs"

CTeneHs C
paloHabHbIM
IIoKa3aTeJIEM U eé
CBOICTBa

CTeneHb C
paloHabHbIM

Bcer KoutposibH [lpakTuyeck H3y9€HH

(0]

KosimyecTBo 4acoB

ble paboThbl

ve paboThl

JaTta

A

JJIEKTPOHHBIE
nudpoBbIE
o6pa3oBaTe/ibH
ble pecypchbl



54

55

56

57

58

59

60

61

62

63

64

65

Tema ypoka

[IoKa3aTeJIeM U eé
CBOMCTBa

CreneHsb C
palMoHaJbHbIM
II0Ka3aTeJIeEM U eé
CBOMCTBaA

[loka3zaTesibHasd
byHKUMS, e€ CBOMCTBA U
rpaduk
Hcnosib3oBanue
rpaduka GyHKIUHU 15
pellieHUs ypaBHEHUH
Ucnosib3oBaHue
rpaduka GyHKIUHU 15
pelleHUs ypaBHEHU M
[Ioka3zaTe/sibHbIE
ypaBHeHUs. OCHOBHbIE
MEeTO/Ibl pelleHHs
NOKa3aTeJIbHbIX
ypaBHEHUH

[lokasaTesbHbIE
ypaBHeHUs. OCHOBHBbIE
MeTO/Ibl pelleHus
NOKa3aTeJIbHbIX
ypaBHEHU U

[Ioka3zaTesibHbIE
ypaBHeHUs. OCHOBHBbIE
MeTO/ibl pellleHUs
NIOKa3aTeJIbHbIX
ypaBHEHU U

KoHTposibHas paboTa:
"[lokasaTesibHadA
byHKIUS.
[Toka3aTesibHbIE
ypaBHeHUs"

Jlorapudm yucna.
CgoiicTBa iorapudma
Jlorapudm yucna.
CoiicTBa siorapudpma

Jlorapudm yucna.
CoiicTBa siorapudpma

JlecsaTU4YHBIE U
HaTypaJibHble
JlorapupMbl

Bcer KoutposibH [lpakTuyeck H3y9€HH

(0]

KosimyecTBo 4acoB

ble paboThbl

ve paboThl

JaTta

A

JJIEKTPOHHBIE
nudpoBbIE
o6pa3oBaTe/ibH
ble pecypchbl



66

67

68

69

70

71

72

73

74

75

76

77

Tema ypoka

JlecaTUYHBIE U
HaTypaJibHble
JlorapuPMbI

[IpeobpazoBaHue
BbIpaXKEHUH,
coZieprKalux
JlorapuPpMbI
[IpeobpazoBaHue
BbIpaXKEHUH,
coZeprKalux
JlorapupMbl
[Ipeobpa3oBaHue
BbIpa)KEHUH,
coZeprKalux
JlorapupMbl
Jlorapudmuyeckas
byHK1 U, e€ CBOMCTBA U
rpaduk
Jlorapudmuyeckas
byHK1MS, e€ CBOMCTBA U
rpaduk
Hcnosib30BaHue
rpadpurka QyHKLUUHU AJ19
pellieHUs ypaBHEHUI
Ucnosib30BaHue
rpaduka GyHKIUU [J15
pellieHUs ypaBHEHUI
Jlorapudmuyeckue
ypaBHeHUs. OCHOBHbIE
MEeTO/Ibl pelleHHs
JiorapuPpMUYeCcKUx
ypaBHEHU U

Jlorapudmuueckue
ypaBHeHUs. OCHOBHbIE
MeTO/Ibl pelleHus
JiorapuPpMUYeCKUX
ypaBHEHU U

Jlorapudmuyeckue
ypaBHeHUs. OCHOBHBbIE
MeTO/ibl pelleHUsI
JiorapuPpMUYeCKUX
ypaBHEHUU

PaBHOCUJIbHBIE
nepexo/bl B pelieHuHU

Bcer KoutposibH [lpakTuyeck H3y9€HH

(0]

KosimyecTBo 4acoB

ble paboTbl e PaboThl

JaTta

A

JJIEKTPOHHBIE
nudpoBbIE
o6pa3oBaTe/ibH
ble pecypchbl



78

79

80

81

82

83

84

85

86

87

88

Tema ypoka KosinyecTBo 4acoB Jlata  JJIeKTpOHHbIe

Bcer KoutposibH [lpakTuyeck H3y9€HH L1ppoBbIe
0  ble paboThl  He paboTh s obpasoBaTesbH
ble pecypchbl
JiorapuPpMUYeCKUX
ypaBHEHUH

PaBHOCHU/IBHBIE 1
nepexo/ibl B pelieHUU
JiorapuPpMUYeCcKUX
ypaBHEHUH

KonTposibHas pabora: 1 1
"Jlorapupmuueckas

byHKIUS.

Jlorapudmuyeckue

ypaBHeHUs"

CuHycC, KOCUHYC, TaHTeHC 1
Y KOTaHTeHC YUCT0BOTO
apryMeHTa

CuHyc, KOCUHYC, TaHTeHC 1
Y KOTaHTeHC YUCJI0BOTO
apryMmeHTa

ApKcuHyC, apkKocuHycn 1
apKTaHTeHC YUCJI0BOTO
apryMeHTa

ApKCHUHYC, apKKOCUHYyC U 1
apKTaHreHC YMCJI0BOTO
apryMeHTa

TpuroHomerpuyeckas 1
OKPY>KHOCTb,

omnpezesieHUe
TPUTOHOMETPUYECKUX
GYHKIMHI YU CI0BOTO
apryMeHTa
Tpuronomerpuyeckas 1
OKPY>KHOCTb,

onpejeseHue
TPUTOHOMETPUYECKUX
bYHKIIMEI YU CTI0BOTO
apryMeHTa

OcHOBHbIE 1
TPUTOHOMETpPUYECKUE
bopMyJibl

OcHOBHBIE 1
TPUTOHOMETpPUYECKUE
bopMy.ibl

OcHOBHbIE 1
TPUTOHOMeTpUYECKHE

bopMy.ibl



0]

89

90

91

92

93

94

95

96

97

98

99

10

10

10

Tema ypoka

OcHOBHbIE
TPUTOHOMETpPUUECKHUE
dbopMy.ibl
[IpeobpazoBaHue
TPUTOHOMETPUYECKUX
BbIpa)KeHUH

[Ipeo6pasoBaHue
TPUTOHOMETPHUYECKHUX
BbIpaXXeHUH

[Ipeo6pasoBaHue
TPUTOHOMETPUYECKHUX
BbIpa)kKeHUH

[Ipeobpa3oBaHue
TPUTOHOMETPUYECKUX
BbIpa)XeHUH

Pemenue
TPUTOHOMETPHUYECKUX
ypaBHEHU U

Pemenue
TPUTOHOMETPHUYECKUX
ypaBHEHUH

PemeHue
TPUTOHOMETPHUYECKUX
ypaBHEHU U

Pemenue
TPUTOHOMETPHUYECKUX
ypaBHEHU U

Pemenue
TPUTOHOMETPHUYECKUX
ypaBHEHU U

PemeHue
TPUTOHOMETPHUUECKUX
ypaBHEHU U

Pemienue
TPUTOHOMETPUYECKUX
ypaBHEHU U

KoHTposibHas paboTa:
"TpUroHomMmeTpruyecKkue
BbIpaKeHUS U
TPUTOHOMETpPUYECKUE
ypaBHeHUs"
[TocnesoBaTE/IBHOCTH,

CIIOCOOBI 3aJlaHuA
HOCJIeﬂOBaTeJIbHOCTefI.

Bcer KoutposibH [lpakTuyeck H3y9€HH

(0]

KosimyecTBo 4acoB

ble paboThbl

ve paboThl

JaTta

A

JJIEKTPOHHBIE
nudpoBbIE
o6pa3oBaTe/ibH
ble pecypchbl



0 Tema ypoka KosinyecTBo 4acoB Jlata  JJIeKTpOHHbIe

n/ Bcer KoutposbH IlpakTudeck M3Y4eHH — IHQpOBbIe

I 0  ble paboThl  He paboTh s obpasoBaTesbH
ble pecypchl

MeToa MaTeMaTHYeCKOM

UHAYKIAU
10 MOHOTOHHBIE U 1
3 orpaHuyeHHbIe

I0CJIEL0BaTEeJIbHOCTH.

HCTOpI/IH dHaJIn3a
0EeCKOHEYHO MaJbIX

10 Apudmerunueckas 1

4 mnporpeccud

10 T'eomeTpuyeckas 1

5 nporpeccus

10 Beckone4yHo 1

6 yO6bIBawLIas
reoMmeTpuyeckas
nporpeccust

10 CymMa 6ecKOHEYHO 1

7 yObIBalollen
reoMeTpUYecKomn
porpeccuu

10 JIluHenHBIN U 1

8 9KCNoOHEeHIMaJTbHBIN
poct. Yucno e. @opmyia
CJIOXKHBIX MPOLIEHTOB

10 JIuHeWHBIN U 1
9 3KCnoHeHIMaJbHbIN
poct. Yucno e. Dopmyia
CJIOKHBIX MTPOIEHTOB

11 Hcnosib3oBaHue 1
0 nporpeccuu ajd

pelieHus peasibHbIX

3a/1a4y NPUKJIAJHOTO

xapakTepa
11 KoHTpoJsibHag paboTa: 1 1
1 "IlocnemoBaTeJbHOCTH U
nporpeccuu”
11 HempepsbiBHble yHKIMH 1
2 U UX CBOWCTBA
11 Touka pa3pbIBa. 1
3 AcumnToTbl rpadUKOB
byHKIUH
11 CaoiicTBa GyHKLUH 1

4 HempepbIBHBIX Ha
oTpe3ke



Tema ypoka

CpoiicTBa QyHKIUH
HelpepbIBHbIX Ha
oTpe3ke

MeTo MHTEpBaJIOB AJIs
pellleHHsI HepaBEHCTB

MeTo/ HTEepBaJIOB A5
pelleHVs HepaBeHCTB

MeTo/ HTEepBaJIOB A5
pelleHHs HepaBeHCTB

[IpuMeHeHMEe CBOUCTB
HelnpepbIBHbIX QYHKIIMU
JUIS pellieHUs 3a7ja4

[IpyuMeHeHHe CBOUCTB
HelnpepbIBHbIX QYHKIMU
JU1Sl pellieHUs 3a7a4

[lepBas 1 BTOpas
NpOU3BOAHbIE QYHKLIUHU

Onpepenenue,
reoMeTpUYeCKUN CMBICI
NPOU3BOIHOU

Onpepenenue, ¢pusndec
KHM CMBICJ
NPOX3BOHOU
YpaBHeHUe KacaTeJIbHOU
K rpadpuky QyHKIUU
YpaBHeHUe KacaTeJbHOU
K rpaduky GyHKIUHU
[Ipor3BOHbBIE
3JIeMeHTapHbIX
byHKIUM

[Ipor3BOHbBIE
3JieMeHTapHbIX
byHKIUM

[IponsBosHasA CyMMBbl,
pPOU3BE/IEHUS,
YAaCTHOTO ¥ KOMIIO3ULIUU
byHKIUM

[Ipon3sBosHasA CyMMBbl,
pPOU3BE/IEHUS,
YAaCTHOTO ¥ KOMIIO3ULIUU
byHKIUM

[Ipon3sBosHasA CyMMBI,
pPOU3BE/IEHUS,

Bcer KoutposibH [lpakTuyeck H3y9€HH

(0]

KosimyecTBo 4acoB

ble paboThbl

ve paboThl

JaTta

A

JJIEKTPOHHBIE
nudpoBbIE
o6pa3oBaTe/ibH
ble pecypchbl



0 Tema ypoka KosinyecTBo 4acoB Jlata  JJIeKTpOHHbIe

n/ Bcer KoutposbH IlpakTudeck M3Y4eHH — IHQpOBbIe
I 0  ble paboThl  He paboTh s obpasoBaTesbH
ble pecypchl
YaCTHOTO ¥ KOMIIO3ULIUHU
GYyHKUMU
13 KoHTposibHas paboTa: 1 1
1 "llpousBogHas”
13 TloBTOpeHUe, 1
2 0000611eHHeE,
cucTeMaTu3alnus
3HaHUM: "YpaBHeHUs"
13 TloBTOpeHUe, 1
3 000061IeHUE,
cucTeMaTu3alus
3HaHuM: "OyHKIUK"
13 HroroBas KoHTposibHasg 1 1
4 paboTa
13 HroroBas kKoHTposibHasgs 1 1
5 pa6ora
13 I[loBTOpEHHUE, 1

6 000061I€EHHE,
cUCTeMaTHu3alus 3HaHUH

OBIIEE KOJIMYECTBO 136 10 0
YACOB I10 I[TPOT'PAMME

11 KJIACC
Ne Tema ypoka KosinuecTBO yacoB Jlata JJieKTpOHHBbIE
n/ Bcer Kourtposb IlpakTnyec M3y4eH IHpOBble
) 0 HbIe Kue usg  obpas3oBareJib
paboThl paboThl Hble peCypChbl
1 IlpumeHeHHe NPOU3BOJHOM K 1

uccaeoBaHuo GQyHKLIUHN Ha
MOHOTOHHOCTb U 9KCTPEMYMBI

2 llpyuMmeHeHMe NPOU3BOJHOM K 1
uccaeoBaHUI0 GQyHKLIUHN Ha
MOHOTOHHOCTb Y 9KCTPEMYMBbI

3 IlpuMeHeHMe NPOU3BOJHOM K 1
uccaen0BaHU0 QYHKIUHN Ha
MOHOTOHHOCTb Y 3KCTPEMYMBbI

4 I[lpuMeHeHHEe NPOU3BOJHOU K 1
uccaejoBaHuo QyHKIUHN Ha
MOHOTOHHOCTb Y 9KCTPEMYMBbI

5 IlpuMeHeHHe NPOU3BOJHOH K 1
uccaen0BaHU0 QYHKIUHN Ha
MOHOTOHHOCTb Y 9KCTPEMYMBbI



10

11

12

13

14

15

16

Tema ypoka

[IpuMeHeHMe IPOXU3BOJAHOM K
uccaeoBaHu0 GQyHKLIUHI Ha
MOHOTOHHOCTb U 3KCTPEMYMbI

HaxoxxaeHue HaU6OJIbLIETO U
HavMeHbIlIero 3Ha4eHUs
HenpepbIBHOW QYHKLIMM Ha
OTpe3Ke

HaxoxxaeHue HaU6OJIbLIETO U
HavMeHblIlIero 3Ha4eHUs
HenpepbIBHOW QYHKLIUM Ha
OTpe3Ke

HaxoxxaeHue HaU60JbLIETO U
HalMeHbIlIero 3Ha4eHUst
HenpepbIBHOW QYHKLIUM Ha
OTpe3Ke

HaxoxxaeHue HaU6OJbILIEro U
HalMeHbIlIero 3Ha4eHUst
HenpepbIBHOW QYHKLIUM Ha
oTpe3ke

HaxoxxaeHue HaU6OJbILIEro U
HaMMeHbIIero 3Ha4eHHus
HelpepbIBHOU PYHKIMHK HA
oTpe3Ke

Haxox/JieHue Haubo0JbIIero U
HauMeHbIlIero 3Ha4YeHus
HenpepbIBHOW QYHKIIUHY Ha
OTpe3Ke

[IpyuMeHeHHe NPOU3BOAHOU
JUJ1s1 HAXOX/JeHUsI HauJIy4lliero
pelleHUs B NPUKJIaJAHbIX
3a/jayax

[IpyuMeHeHHe NIPOU3BOAHOU
JJ1s1 HAXOX/JeHUSI HauJIy4Iliero
pelleHUs B MPUKJIAAHbIX
3a/jayax

[lpumeHeHUEe
NPOXU3BOJIHOMN /i
omnpesiesieHUs1 CKOPOCTH U
YCKOpEeHUs NpoLecca,
3aJlaHHOT0 GpOpPMYJION UIU
rpadpukom

[Ipumenenue
NPOU3BOAHOU AJIs
omnpesesieHUsI CKOPOCTH U

Bcer KonTtpousb I[lpaktuyec H3Y9€H

(0]

KosimyecTBo 4acoB

Hble
paboThI

Kue
paboThI

Jlata 3JJeKTpOHHbIE

nd

nudpoBbIE
obpa3oBaTesib

Hble pecypcChI



17
18
19
20

21

22

23

24

25

26

27

28

29

30

31

Tema ypoka

YCKOpEeHHUs NpolLecca,
3aJlaHHOT0 GpOPMYJION UIU
rpadukoM

Komnosuuusa ¢yHkuun
Komnosuuusa ¢yHkuun
Komnosuuusa ¢yHkuun

['eomeTpuyeckue o06pasnl
ypaBHEHUU HA KOOPAHUHATHOU
IJIOCKOCTH

['eomeTpHyeckue 06pasbl
ypaBHEHUU HA KOOPAUHATHOM
IJIOCKOCTH

KonTposibHas pabora:
"UccnenoBanue GyHKIUU C
MOMOIIb0 TPOU3BOAHOM"

[lepBoo6Gpa3Hasi, OCHOBHOE
CBOMCTBO NEPBOOOPA3HbIX

[lepBoo6pa3Hble
3JieMeHTapHbIX QYHKIUH.
[IpaBusia HaXOXKAEeHUS
epBOOOpPa3HbIX

[lepBoo6pa3Hble
3JIeMeHTapHbIX QYHKIUH.
[IpaBuJIa HAXOXK/JEHUS
epBO0OPa3HbIX

UuTerpasn. 'eoMmeTpuyeckui
CMBICJI UHTerpaJja

BeruucieHue onpeseséHHOro
UMHTerpasa no popmy.e
HbroToHa-J/lefibHHUIIa

BeruucieHue onpeseséHHOro
MHTerpasa no ¢popmy.e
HbroToHa-J/leli6bHu1Ia

[IpyuMeHeHHe HHTerpasa AJs
HaXO0XXJAeHUs IJIolagen
IJIOCKUX QUTYP

[IpuMeHeHUe UHTETpaIa A4
Hax0XXJeHUs 00 bEMOB
reoMeTpUYeCKHUX TeJl

[IpuMepsbl pelieHun

nuddepeHMATBHBIX
ypaBHEHUU

Bcer KonTtpousb I[lpaktuyec H3Y9€H

(0]

O Y

KosimyecTBo 4acoB

Hble
paboThI

Kue
paboThI

Jlata 3JJeKTpOHHbIE

nd

nudpoBbIE
obpa3oBaTesib

Hble pecypcChI



32

33

34

35

36

37

38

39

40

41

42

43

Tema ypoka

[Ipumeps! perneHu R
nuddepeHHaTBbHBIX
ypaBHEHU U

MaTteMaTHuudeckoe

MOAEJINPOBaHHE peaJIbHbIX

IPOLECCOB C TOMOUIBIO
nuddepeHHaTBbHBIX
ypaBHEHUH

KoHTposibHas pabora:

"[lepBoo6pa3Has U UHTerpast’

Tpuronomerpuyeckue
bYHKIMH, X CBOWCTBA U
rpaduku
Tpuronomerpuyeckue
bYHKUMU, UX CBOMCTBA U
rpaduku
TpuroHomerpuyeckue
bGYHKIMU, UX CBOMCTBA U
rpaduku
Tpuronomerpuyeckue
$YHKIMH, UX CBOWCTBA U
rpaduku
TpuronomeTrpuyeckue
GYHKI MU, UX CBOWCTBA U
rpaduku

OT60p KOpHEH
TPUTOHOMETPUYECKUX
ypaBHEHHUH C IOMOILbIO
TPUTOHOMETPHUYECKOU
OKPY>KHOCTH

OT60p KOpHeM
TPUTOHOMETPHUYECKUX
ypPaBHEHUU C TOMOIIbIO
TPUTOHOMETPUYECKOMN
OKPY>XHOCTH

OT60p KOpHEH
TPUTOHOMETPUYECKHUX
YpPaBHEHUH C IOMOIbI0
TPUTOHOMETPUYECKOH
OKPY>KHOCTHU

OT60p KOpHEH

TPUTOHOMETPHUYECKUX
ypPaBHEHUU C TOMOIIbIO

Bcer KonTtpousb I[lpaktuyec H3Y9€H

(0]

KosimyecTBo 4acoB

Hble
paboThI

Kue
paboThI

Jlata 3JJeKTpOHHbIE

nd

nudpoBbIE
obpa3oBaTesib

Hble pecypcChl



44

45

46

47

48

49

50

51

52

53

54

55

56

57

Tema ypoka

TPUTOHOMETPUYECKOU
OKPY>KHOCTH

PemeHue
TPUTOHOMETPHUYECKUX
HEpPaBEHCTB

PemeHue
TPUTOHOMETPHUYECKUX
HEpPaBEeHCTB

Pemienue
TPUTOHOMETPUYECKUX
HEpaBEHCTB

PemeHue
TPUTOHOMETPHUYECKUX
HEpaBEeHCTB

KoHnTposibHas pabora:
"I'paduku
TPUTOHOMETPUYECKUX
GYHKIMH.
TpuroHomerpuyeckue
HepaBeHCTBA"

OcHOBHBbIE METO/Jbl pellleHHud
I[TOKa3aTeJIbHbIX HEPABEHCTB

OcHOBHBbIE METO/ibl pEeIIeHHNA
[TOKa3aTeJIbHbIX HEPABEHCTB

OcHOBHBbIE MeTO/Jibl pEeIIeHHNA
I[MOKAa3aTeJIbHbIX HEPABEHCTB

OcHOBHBbIE METO/Jbl pellleHHud
I[MOKAa3aTeJIbHbIX HEPABEHCTB

OcHOBHBbIE METO/bI
pelieHus1 JorapudmMudecKux
HEPaBEHCTB

OcHOBHBbIE MeTO/bI
pelieHUs JIorapuPpMUUECKUX
HepaBeHCTB

OcHOBHBIE METO/bI
pelieHUsI JorapuPMUIECKUX
HEpPaBEHCTB

OcHOBHBbIE METO/bI
pelieHUs1 JIorapuPMUUECKUX
HEepPaBEeHCTB

OcHOBHBbIE MeTOo/Jbl pelleHnA
HPppalUOHaJIbHBIX HEPABEHCTB

Bcer KonTtpousb I[lpaktuyec H3Y9€H

(0]

KosimyecTBo 4acoB

Hble
paboThI

Kue
paboThI

Jlata 3JJeKTpOHHbIE

nudpoBbIE

uga  obpasoBaTesib
Hble pecypchl



58

59

60

61

62

63

64

65

66

67

68

69

70

71

72

Tema ypoka

OcHOBHBIE MeTO/ibI pellleHUs
MppaLMOHa/IbHbIX HEPABEHCTB

OcHOBHBIE MeTO/ibI pellleHUs
MppaLMOHA/IbHbIX HEPABEHCTB

OcHOBHBbIE MeTO/bl pelIeHNuAd
HPppalUOHAJIbHBIX HEPABEHCTB

['padurueckue MeTobI
pelleHUs UppaLMOHaTbHbBIX
ypaBHEHU U

'padurueckue MeToAbI
pellleHUs] UppalMOHa/JIbHbBIX
ypaBHEHUH

['padpuueckue meToAbl
pelieHUs
NI0OKa3aTeJIbHbIX YPaBHEHUU

'padurueckue MeToAbI
pellleHUs] NOKa3aTeJbHbIX Hep
aBEHCTB

['padurueckue MeTOAbI
pelleHUs JIorTapuPMUUECKUX
ypaBHEHU U

['padpudeckue MeToAbI
pelieHus JorapuPMUYeCcKUX
HepaBeHCTB

['paduryueckue MeToAbI
pelieHus JorapuPMUYECKUX
HEpPaBEHCTB

['padpudeckue MeTOAbI
pellleHHs MoKa3aTeJbHbIX U
JjorapupMHUYECKHUX YpaBHEHU I

['padpuueckue meTozbl
pellleHUd NOKa3aTeJbHbIX U
JjorapupMUYeCKUX YpaBHEHU N

'paduryeckue MeTObI
pellieHUs] TOKa3aTeJbHbIX U
JiorapudpMHUYEeCKUX HEPABEHCTB

['padurueckue MeToabI
pelleHHs MOKa3aTeJbHbIX U
JorapudMUYECKUX HEPABEHCTB

KoHTposibHas paboTa:
"UppalnoHasibHble,
NoKa3aTeJibHble U
JorapudmMudecKre
HepaBeHCTBA"

Bcer KonTtpousb I[lpaktuyec H3Y9€H

(0]

1

KosimyecTBo 4acoB

Hble
paboThI

Kue
paboThI

Jlata 3JJeKTpOHHbIE

nd

nudpoBbIE
obpa3oBaTesib

Hble pecypcChI



73

74

75

76

77

78

79

80

81

82

83
84
85

86

87

88

Tema ypoka

KoMniekcHble ynca.
Anrebpaunyeckas u
TPUTrOHOMeTpUYecKast GopMbl
3allMCH KOMIIJIEKCHOTO Y1CJIa

KoMniekcHble ynca.
Anrebpaunyeckasi v
TPUTrOHOMeTpUYecKast GopMbl
3allMCH KOMIIJIEKCHOTO Y1CJa

ApudmMeTHdeckue onepamuu c
KOMILJIEKCHBIMHU YMCJIAMH

ApudmMeTHndeckue onepamnuu ¢
KOMILJIEKCHBIMHU YMCJIAMH

M306pakeHHe KOMILJIEKCHBIX
qyyceJl Ha KOOPAUHATHON
IIJIOCKOCTH

N300paxeHre KOMILJIEKCHBIX
4yuceJs Ha KOOPJAMHATHOHU
IJIOCKOCTH

®opmMysia MyaBpa. KopHu n-oit
CTeNleH! U3 KOMIIJIEKCHOTO
qyucaa

®opmyna Myaspa. KopHu n-oit
CTeNeH! U3 KOMIIJIEKCHOTO
yucaa

[I[puMeHeHHEe KOMIIJIEKCHBIX
qyuceJs AJis pelieHus
buU3UYeCKUX U
reoMeTpUYeCKUX 3a1a4

KoHTposibHast pa6ora:
"KoMmiekcHble yucaa"

HaTtypasnbHble U 1iesible yucia
HaTypasbHble U LieJible Yuc1a

[lpyuMeHeHUEe NPU3HAKOB
JEeJIMMOCTH LieJIbIX YUCel

[IpyuMeHeHUe NPHU3HAKOB
JleJTMMOCTH LieJIbIX UM CeJl

[[puMeHeHUe NPHU3HAKOB
JeJUMOCTHU Lenblix yucena: HO/J|
u HOK

[IpyuMeHeHHe NPHU3HAKOB

AeJIMMOCTH LieibliXx yucea: HO/JI
1 HOK

Bcer KonTtpousb I[lpaktuyec H3Y9€H

(0]

KosimyecTBo 4acoB

Hble
paboThI

Kue
paboThI

Jlata 3JJeKTpOHHbIE

nd

nudpoBbIE
obpa3oBaTesib

Hble pecypcChl



89

90

91

92

93

94

95

96

97

98

99

Tema ypoka

[IpuMeHeHHe MPU3HAKOB
JIeJIMMOCTH 11eJIbIX UM CeI:
OCTaTKHU 110 MOAYJIIO

[IpuMeHeHUe NPU3HAKOB
JleJIMMOCTH LieJIbIX YU CeJI:
OCTaTKH 110 MOJYJIIO

[IpyuMeHeHHe MPHU3HAKOB
JIEJIMMOCTH I1€JIbIX YU CEJT:
asiropuT™ EBKIMAA A1
pellleHUs 3a/1a4 B IIeJIbIX
YyHCcIax

KoHTposibHas paboTa: "Teopus
1eJbIX yuces”

CucTreMa ¥ COBOKYIHOCTD
ypaBHeHUH. PaBHOCUJIbHBIE
CUCTEMbI U CUCTEMBbI-
C/eCTBUS

CrcTteMa ¥ COBOKYITHOCTb
ypaBHeHUU. PaBHOCU/IbHBIE
CUCTEMbI U CUCTEMBI-
ClesCTBUSA

OcHOBHbIE MeTO/ibl pellleHUs
CUCTEM U COBOKYITHOCTEN
palnMoOHaJIbHBIX YpPaBHEHU N

OcHOBHBIE MeTO/Ibl pelIeHus
CUCTEM U

COBOKYIIHOCTEN HppalMOHab
HbIX yPaBHEHUHU

OcHOBHBIE MeTO/Ibl pelIeHus
CUCTEM U COBOKYITHOCTEH
NI0OKa3aTeJIbHbIX YPaBHEHU M

OcHOBHBIE MeTO/bl pellleHus
CUCTEM U COBOKYITHOCTEH
II0Ka3aTeJIbHbIX YPaBHEHU U

OcHOBHBbIE MeTO/ibl pelleHUs
CUCTEM U

COBOKYIHOCTeN Jiorapudpmuye
CKUX YPaBHEHUU

OcHOBHBbIE MeTO/ibl pelleHUs
CUCTEM U

COBOKYIHOCTeN Jiorapudpmuye
CKUX YpaBHEHUU

HpI/IMeHeHI/Ie CUCTEM K
pEIIEeHNI0 MaTeMATUYECKUX

Bcer KonTtpousb I[lpaktuyec H3Y9€H

(0]

KosimyecTBo 4acoB

Hble
paboThI

Kue
paboThI

Jlata 3JJeKTpOHHbIE

nd

nudpoBbIE
obpa3oBaTesib

Hble pecypcChl



10

10

10

10

10

11

11

11

11

11

11

Tema ypoka

3a/ia4 ¥ 3a/Jja4 U3 pasJInYHbIX
o6JiacTell HAYKU U peaJlbHON
»KU3HU, UHTEPIpeTalus
MOJIyYEeHHBIX Pe3yJIbTaTOB

[I[puMeHeHHe CHUCTEM K
pellleHUI0 MaTeEMaTUYeCKUX
3a/lay ¥ 3a/ja4y U3 pa3/InYHbIX
o6J1acTel HAyKU U peasibHOM
»KU3HU, UHTEPIpeTaALUS
MOJIYYeHHBIX Pe3yJIbTaTOB

[IppuMeHeHHe HepaBEHCTB K
pelleH’I0 MaTeMaTUYeCKUX
3a/lay ¥ 3a/jay U3 pa3/InYHbIX
o6J1acTel HAyKU U peasibHOM
»KU3HU, UHTepIpeTalus
HOJIY4YeHHBIX Pe3y/IbTaTOB

KonTposibHas pabora:
"CucTeMbl paljMOHAJIbHBIX,
HMppalMOHAIbHbIX
IIOKa3aTeJIbHbIX U
JiorapupMUIeCcKUX
ypaBHeHUH"

PauuvoHa/ibHbIe ypaBHEHUA C
napaMeTpamMu

PaunoHa/ibHble HepaBeHCTBa C
napamMeTpamMu

PaniroHasibHbIE CUCTEMBI C
napameTpamMu

WppanyoHa/ibHble ypaBHeHUH,
HepaBeHCTBa C NapaMeTpaMH
WppanoHaibHble CUCTEMBI C
napamMeTpaMu

[lokazaTesibHble ypaBHEHHS,
HepaBeHCTBa C NapaMeTpaMHu
[lokasaTesibHble CUCTEMBI C
napameTpaMu
Jlorapudmuyeckue ypaBHeHUS
, HepaBeHCTBa C NapaMeTpaMH
Jlorapudmuyeckre cUCTEMBI C
napameTpaMu
TpuroHomeTtpuyeckue
ypaBHeHUs C IapaMeTpaMHU

TpuroHomeTtpuyeckue
HepaBeHCTBa C NapaMeTpaMH

Bcer KonTtpousb I[lpaktuyec H3Y9€H

(0]

KosimyecTBo 4acoB

Hble
paboThI

Kue
paboThI

Jlata 3JJeKTpOHHbIE

nd

nudpoBbIE
obpa3oBaTesib

Hble pecypcChI



11

11

12

12

12

12

12

12

12

12

12

Tema ypoka

TpuroHoMmeTpuyeckue CUCTEM
bl C TapaMeTpaMu

[TocTpoeHue U uccieoBaHue
MaTeMaTHYeCKHUX MoJlesel
peasIbHbIX CUTYalLlMH C
IIOMOILIbI0 YPAaBHEHUH C
napaMmeTpamMu

[locTpoeHue u ucciesoBaHue
MaTeMaTU4eCKHUX MoJesen
peaJIbHBIX CUTYalUH C
IIOMOIIBI0 CUCTEM
ypaBHEHUU C MapaMeTpaMu

[TocTpoeHue v ucciaesoBaHue
MaTeMaTHYeCKUX MoJleJel
peaJIbHbIX CUTYalHUH C
IIOMOIIBIO CUCTEM
YPaBHEHUH C lTapaMeTpaMu

KoHTpoJsibHas paboTa: "3ajauu
c mapaMeTpamMmu”

[ToBTOpEHUE, 06061IIEHHE,
cUcTeMaTH3alusd 3HAHUM:
"YpaBHeHusa"

[ToBTOpEHUE, 060611IeHHE,
CUCTeMaTH3alMs 3HaHUU:
"YpaBHeHusa"

[ToBTOpEeHUE, 06006111€HHE,
CUCTeMaTH3alMs 3HaHUM:
"YpaBHeHuUs1. CucTeMbl
ypaBHEHUN"

[ToBTOpEeHUE, 06006111€HHE,
cUCTeMaTH3alMs 3HaHUM:
"HepaBeHcTBa"

[ToBTOpEeHUE, 060611IeHHE,
cyucTeMaTH3alys 3HaHUU:
"HepaBeHcTBa"

[ToBTOpEeHUE, 06061IeHHE,
cUCTeMaTH3aLua 3HaHUH:
"HepaBeHcTBa"

[ToBTOpeHUEe, 0600611IeHHE,
cucTeMaTH3alUsl 3HaHUM:
"[Ipon3BojHasA U eé
npuMeHeHue"

[ToBTOpEeHUE, 060011I€HHE,
CHCTeMaTH3alud 3HaHUU:

Bcer KonTtpousb I[lpaktuyec H3Y9€H

(0]

KosimyecTBo 4acoB

Hble
paboThI

Kue
paboThI

Jlata 3JJeKTpOHHbIE

nd

nudpoBbIE
obpa3oBaTesib

Hble pecypcChI



Ne
n/

13
4

13
5
13
6

Tema ypoka

"[lpor3BoAHas U eé
nprMeHeHUe"

[loBTOpEeHUE, 0606111€HHE,
cUCTeMaTH3alus 3HaHUU:
"[lpor3sBoAHAasA U €€
nprMeHeHUe"

[loBTOpEeHUE, 06006111€HHE,
cUCTeMaTH3alus 3HAaHUU:
"MHTerpas u ero npuMeHeHue"

[ToBTOpEeHUE, 06006111€HHE,
cUCcTeMaTH3alMs 3HaHUH:
"@yHKIUn"

[ToBTOpEHUE, 060611IEHHE,
cUCcTeMaTH3alMs 3HaHUM:
"OyHKUUH"

[ToBTOpEeHUE, 06006111€HHE,
cUCTeMaTH3alMs 3HAaHUM:
"OyHKUUH"

HToroBast KOHTpOJIbHAsA
paboTa

HWToroBast KOHTpOJIbHAsA
paboTa

[ToBTOpEHUE, 060611IeHHE,
CUCTeMaTHu3alus 3HaHUH

OBIIEE KOJIMYECTBO YACOB I10
[TPO'PAMME

Bcer KonTtpousb I[lpaktuyec H3Y9€H

(0]

136

KosimyecTBo 4acoB

Hble
paboThI

Kue
paboThI

Jlata 3JJeKTpOHHbIE

nd

nudpoBbIE
obpa3oBaTesib

Hble pecypcChl



YYEBHO-METOJAUYECKOE OBECIIEYEHUE OBPA30OBATEJLHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHAJIBI JIJISI VUEHUKA

L. A. Aammos. Anrebpa 1 Hayana aHanmsa 10 -11 knaccel. M.: MpoceeweHune 2017 r.

METOINYECKHUE MATEPHUAJIBI J1JI1 YYUTEJIA

®enoposa H.E. Tkauea M.®. Meronuueckue pekomenaanuu. M.: [Ipocsemienue 2017r.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

http://www.drofa.ru — caiit uzgarenscrpa «Ipoday.
http://www.wikipedia.org — yHuBepcaibHast SHIUKIOICTHSI
http://www.rubricon.com — sunukioneaus «PyopuKon».

http://www.school-collection.edu.ru — enuHas KojuleKus IHQPPOBBIX 00Pa30BATEIBLHBIX
pecypcos.
http://www.ege.edu.ru/ Enunbli I'ocymapcTBeHHBII
JK3aMEeH

http://www.standart.edu.ru/ - ®dexaepanbhsbiii 'ocymapcrBenubiii O6pa3oBatenbHblii CTaHIapT
http://www.edu.ru/ - Poccuiickuii 00pa3oBaTenbHbIN MOPTAI

http://www.school.edu.ru/ - Poccuiickuii 0011e00pa3oBaTeIbHbIi MOpTa

http://fcior.edu.ru/ - deaepanbHblii ICHTP HHHOPMAILIMOHHO-00Pa30BaTEIbHBIX PECYPCOB
http://window.edu.ru/ - Eauxoe okHO A0CTyma K 00pa30BaTeIbHBIM pecypcam



https://www.google.com/url?q=http://www.drofa.ru/&sa=D&ust=1542989639378000
https://www.google.com/url?q=http://www.wikipedia.org/&sa=D&ust=1542989639378000
https://www.google.com/url?q=http://www.rubricon.com/&sa=D&ust=1542989639379000
https://www.google.com/url?q=http://www.school-collection.edu.ru/&sa=D&ust=1542989639379000
https://www.google.com/url?q=http://www.ege.edu.ru/&sa=D&ust=1542989639380000
http://www.standart.edu.ru/
https://www.google.com/url?q=http://www.edu.ru/&sa=D&ust=1542989639381000
https://www.google.com/url?q=http://www.school.edu.ru/&sa=D&ust=1542989639381000
https://www.google.com/url?q=http://fcior.edu.ru/&sa=D&ust=1542989639382000
https://www.google.com/url?q=http://window.edu.ru/&sa=D&ust=1542989639382000

