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HOACHUTEJBHASA 3AIINCKA

VY4eoOnblil Kypc «Anredpa U Ha4yajla MAaTEMaTHYECKOrO aHajIn3a» SABIISIETCS
OJIHUM U3 HanOoJiee 3HAaYMMBIX B IIPOrpaMMe CpeIHEro oouiero oOpazoBaHus,
IIOCKOJIbKY, C OZJHOM CTOPOHBI, OH 00€CIIEYMBAET HHCTPYMEHTAIbHYIO 0a3y JUIs
U3Y4YEHUsI BCEX €CTECTBEHHO-HAyYHBIX KypCOB, a C JpYrod CTOpOHBI,
dopMupyeT ToruyecKoe U aOCTPAKTHOE MBIIIEHHE O0yJYalolUXcs Ha YPOBHE,
HEOOXOMUMOM Il OCBOEHHUS HWH(MOPMATHUKH, OOIIECTBO3HAHUS, HCTOPHH,
CJIIOBECHOCTH U JIPYrMX JIUCUUIUIMH. B paMkax naHHOro y4yeOHOro Kypca
oOyuyaroluecs: OBJA/€BAIOT YHHUBEPCAIbHBIM $3BIKOM COBPEMEHHOW HayKH,
KOTOpast pOPMYJIUPYET CBOU TOCTHXKEHHSI B MaTEMaTUYECKOH (hopme.

VY4eOnblil Kypc anreOpbl M1 HayaJl MaTEMAaTHYECKOTO aHAJIN3a 3aKJIabIBACT
OCHOBY Ul YCIIEIIHOTO OBJaJEHUS 3aKOHAMU (PU3UKU, XUMUHU, OHOJIOTHUH,
[NOHMMaHUsl OCHOBHBIX TEHJCHIMH pa3BUTHUS SKOHOMHMKU U OOIIECTBEHHOU
KU3HU, T[IO3BOJISIET OpPUEHTHPOBATHCS B COBPEMEHHBIX IMPPOBBIX U
KOMITBIOTEPHBIX TEXHOJIOTHSX, YBEPEHHO HCIOJIb30BATh UX I JATbHEHIIEro
oOpa3oBaHMsI W B TIOBCEAHEBHOM Xu3HU. B TO ke Bpems OBJIaJcHHE
aOCTpakTHBIMM M JIOTMUYECKM CTPOTMMHU KOHCTPYKLIMSAMH  aireOpbl U
MaTeMaTUYeCKOT0 aHajiu3a pa3BUBAeT YMEHHE HAaXOJIUTh 3aKOHOMEPHOCTH,
00OCHOBBIBATh UCTUHHOCTb, JOKA3bIBATh YTBEPKICHUS C TIOMOIIBIO HHIYKIIUU
U paccyxJarh JEIyKTUBHO, HCIOJIb30BaTh O0OOIIEHWE M KOHKPETU3ALMIO,
a0OCTparupoBaHHe M AaHaJOruio, (OPMUPYET KpEaTUBHOE M KPUTHYECKOE
MBIILIJICHHE.

B xozne nzydyenust yuebHoro kypca «Anredpa n Hauajga MaTeMaTHUYECKOTrO
aHanan3a» 00ydYaroluecs NoJy4aloT HOBBIM OMBIT pelIeHUs] MPUKIAIHbIX 3a/1a4,
CaMOCTOSITEJIbHOTO ~ TOCTPOEHUS ~ MAaTeMaTUYECKUX  MOJENEeH  peanbHBIX
CUTyallul, UHTEPIIPETALUU TOJYYEHHBIX PEIIEHUH, 3HAKOMATCS C MpUMEpaMu
MaTEMaTUYECKUX 3aKOHOMEPHOCTEH B TMPUPOJE, HAYKE U MCKYCCTBE, C
BBIIAIOIIMMUCS MATEMATUYECKUMU OTKPBITHSIMHA U UX aBTOPAMH.

VY4eOnblil Kypc 001a/1aeT 3HaAYUTENbHBIM BOCIIUTATEIbHBIM MOTEHLIUAIOM,
KOTOpBIN peanu3yeTcss Kak dYepe3 Yy4eOHbId MaTepuall, CIoCOOCTBYIOIIMIA
(GbOpMHPOBAHNIO HAYYHOTO MHUPOBO33PEHHS, TaK U 4Yepe3 CenuuKy ydeOHOU
JesITeIbHOCTH, TpeOyIome MNpOAOKUTENbHON KOHIEHTPAllud BHHUMaHUS,
CaMOCTOSITENIbHOCTH, AKKYpaTHOCTM M OTBETCTBEHHOCTH 3a TOJYYEHHBIH
pe3yJbTar.

B ocnoBe meTomuku o0ydeHusi anrebpe W HadyajaM MaTeMaTH4eCKOTro
aHaJIM3a JICKUT ACSITebHOCTHBIN MPUHIUI 00yUYeHHUS.



B crtpykrype yueOHOro kypca «Anrebpa M Hadajga MaTeMaTH4YECKOTO
aHaJIM3a» BBIJCIICHBl CIEIYIOIIUE COAEPKATEIbHO-METOANUECKUE JIMHUU:
«Yucna u  BblUMCHCHUS», «DyHKIMH U rpaduku», «YpaBHEHHS U
HepaBeHCTBa», «Hauyana Maremarnueckoro aHanuza», « MHOXKECTBA U JIOTUKA.
Bce ocCHOBHBIE COJEp)KATENbHO-METOAUYECKHE JIMHUM  M3y4yaloTcs Ha
HOPOTSHKEHUU JABYX JIET 0Oy4YEeHMs] Ha YPOBHE CpeIHEro o0miero odpa3zoBaHUs,
€CTECTBEHHO JOMOIHSASA APYT Apyra U NOCTENEHHO HACHIIIASCh HOBBIMU TEMAMHU
u paznenamu. J(aHHBIA y4eOHBI KypcC SIBISIETCSI MHTEIPATUBHBIM, MOCKOJIBKY
o0beMHAET B ce0e ColepiKaHWe HECKOJBbKHUX MaTeMaTH4YEeCKUX TUCIUILINH,
TaKUX Kak ajiredpa, TPUTOHOMETPHUS, MaTEeMATUYECKUH aHallu3, TEOopus
MHOXXECTB, MareMaruyeckas Jioruka u japyrue. Ilo wmepe Toro kak
oOy4aronirecs: OBJIaJIEBAIOT BCE 0oJiee MMUPOKUM MATEMATHUYECKHUM aIlapaToM,
Yy HUX MOCJEI0BAaTEIbHO (POPMHUPYETCS U COBEPIIEHCTBYETCS YMEHUE CTPOUTH
MaTEMaTUYECKyl0  MOJEIb PEAJBHOM  CUTyallud, NPHUMEHATh 3HAHMS,
HOJyYeHHbIE MPU U3YYEHUH YYEOHOTO Kypca, JJIsi PELIEHUS CaMOCTOSTENIbHO
c(OpMyJIMPOBAHHON MAaTEMaTUYECKOM 3aJaud, a 3aTeM HHTEPHpPETUPOBATH
CBOU OTBET.

CopnepxarenpHo-MeTOqUYECKass JHHUS  «Yucna W BBIYMCIICHHS
3aBepuIaeT (HOpMHpPOBAHUE HABBIKOB HCIOJIB30BaHUS JEUCTBUTEIBHBIX UHUCEN,
KOTOpO€ OBbLIO HaYyaTO Ha YPOBHE OCHOBHOTO 00I1ero oopazoBanus. Ha ypoBHe
cpenHero oOmero oopasoBaHusi 0co00e BHUMaHUE ylenseTcs (OpMUPOBAHUIO
HaBBIKOB PAlIMOHAJBHBIX BBIYUCICHUM, BKIIOUYAIOIIMX B CEOsl MCIOJIb30BAaHUE
paznuyHbIX (OpM 3aMHMCH YWCTA, YMEHWE JeNiaTh MNPUKHUAKY, BBINOIHATH
npUOIMKEHHBIE BBIYMCIICHUS, OILICHMBATh YMCIIOBBIE BBIPAKEHHUS, paboOTaTh C
MaTeMaTUYeCKUMU KOHCTAaHTaMHU. 3HAKOMblE OOyYarolmIMMCS MHOKECTBa
HATypaJbHbIX, LENbIX, PAIUOHAIBHBIX U JACHUCTBUTENBHBIX YHACE TOMOJHAIOTCS
MHOXECTBOM KOMIUIEKCHBIX 4YHCel. B KaxaoM M3 3TUX MHOXKECTB
paccMaTpuBalOTCA CBOICTBEHHbIE €My crenupuyeckue 3aJadyd U Oneparvu:
JICJICHUE HAIleJI0, ONEPUPOBAHUE OCTATKAMH HA MHOYKECTBE LIEJIBIX YHCED,
0co0Oble CBOMCTBA pallMOHAJIBHBIX U UPPALMOHAIBHBIX YKcel, apudmeTnyeckue
orepaluy, a TaKKe M3BJICUYEHUE KOPHS HATYpPaJIbHOW CTENEHUW Ha MHOXKECTBE
KOMIUJIEKCHBIX 4YHcCeNl. brarogapsi MociaeaoBaTeIbHOMY PAaCUIMPEHHIO Kpyra
HCIIOJIB3YEMBIX YHMCEJI U 3HAKOMCTBY C BO3MOXHOCTSIMH MX NPUMEHEHHUS IS
pellleHrss pa3IUYHbIX 3a7ad (popMmupyeTcs TMpEACTaBICHUE O €IAUHCTBE
MaTEMaTUKH Kak HAayKd U €€ poJId B MOCTPOEHUU MOJENEH peabHOro Mupa,
ITUPOKO MCTIOJIB3YIOTCSI 0000IICHUE U KOHKPETU3AIHS.

JInnus «YpaBHEHUS U HEPABEHCTBA» Pea3yeTcs Ha MPOTSKEHUU BCETO
oOy4eHHsl Ha ypOBHE CpeIHero oOIiero oOpa3oBaHUs, MOCKOIBKY B KaXXIOM



paznene IlporpamMmel IpeaycMOTPEHO pEIIEHHE COOTBETCTBYIOLIMX 3a1ad. B
pe3yipTaTe O00ydarolluecs OBJAACBAlOT pPa3jIMUHBIMM METOJAaMHU PELIECHUs
paloHaIbHBIX, HMPPALMOHANBHBIX, [MOKA3aTEJIbHBIX, JIOTAPUPMUUYECKUX U
TPUTOHOMETPUYECKUX YpaBHEHUI, HEPAaBEHCTB W CHUCTEM, a TaKXKe 3ajady,
cojepkaux napamerpsl. [lonydeHHblE YyMEHHS IIMPOKO HCIOJIB3YIOTCSA NpPU
UCCIIEIOBaHUM (QYHKUMH C TIOMOILIBIO IPOU3BOJHOM, IIPU  PEIICHUU
NPUKIAAHBIX 337a4 M 3a/a4 Ha HAxXOXKIEHUE HAMOONBIIMX M HAUMEHBIIUX
3HaueHui GyHkuu. JlaHHas conxepkareibHasl JIMHUS BKIIOYAET B ce0s TakkKe
(dopMupoBaHHE YMEHUH BBIOJHATH Pacu€rhl Mo (opMysiaM, nMpeoOpa3zoBaHUs
pPalMOHAIBHBIX, WPPALHOHAIBHBIX M TPUTOHOMETPUYECKHUX BBIPAXKECHUHN, a
TaK)Ke BhIPAXKEHUM, COJIEpKAINX CTENEHH U Jorapudmsl. braronaps usyueHuto
anreOpadyeckoro  Marepuaiga  NPOUCXOAUT  JajbHEHIIee  pa3BUTHE
ANTOPUTMHYECKOT0 M a0CTPAKTHOTO MBILUIEHUS 00ydaromuxcs, GopMUpyrOTCs
HaBbIKM JE€AYKTUBHBIX pacCyXJIE€HUH, pabOThl C CHMBOJBHBIMU (opmami,
IPEICTABICHNUsS 3aKOHOMEPHOCTEH M 3aBUCUMOCTEH B BHJIE PAaBEHCTB W
HepaBeHCTB. AureOpa npeayaraet 3¢p(eKTUBHbIE UHCTPYMEHTHI Ui PELEHUs
MPAKTUYECKUX M €CTECTBEHHO-HAYYHbIX 3a/1a4, HArJSAHO JEMOHCTPUPYET CBOU
BO3MOKHOCTH KakK S3bIKa HAyKH.

CopepxarenpHo-MeTOoIMYeCKass JUHUS «DYHKIMM U TpaQUKH» TECHO
HeperyieTaeTcs ¢ APYTUMU JIMHUSIMU y4eOHOro Kypca, MOCKOJIbKY B KaKOM-TO
CMbICIIE 3aJa€T IMOCJENOBAaTEIbHOCTh HM3ydyeHHs MmaTepuana. V3ydenue
CTENEHHOM, TMOKa3aTelIbHOM, JIOTapUu(PMHUUECKOM U TPUTOHOMETPUUYECKUX
(yHKUMNA, UX CBOMCTB M TpaHUKOB, MCHOJIB30BAHME (DYHKLIMHA ISl pPEIICHHS
3aJ1a4 U3 JIPYruX Y4eOHbIX MPEIMETOB U PEAIbHOM )KM3HU TECHO CBSI3aHO KaK C
MaTEMaTUYECKUM aHAJIN30M, TaK U C PELIEHUEM YpPaBHEHUN U HEpaBeHCTB. [Ipu
ATOM 0OJIbIIOE BHHUMAaHHE yhaensercd (OPMHPOBAHUIO YMEHUS BBIPAXaTh
dopMynamMu 3aBUCUMOCTH MEXAY PAa3IMYHbBIMU BEIMYUHAMH, HCCIEI0BATH
NoJIy4eHHbIC (DYHKIINH, CTPOUTH UX rpaduku. Matepuan 3Tol cofepKaTeabHOM
JMHUM HAlleJICH Ha Pa3BUTHE YMEHUI W HaBBIKOB, MO3BOJIIOIIUX BBIPAXKaTh
3aBHCHUMOCTH MEXJIy BEJIMYMHAMU B pa3InyHOW Qopme: aHAIUTUYECKOM,
rpaguueckoii u cioBecHo. Ero wu3ydyeHue CrnocoOCTBYeT pa3BUTHIO
AITOPUTMHYECKOTO MBILIJIEHUS, CHOCOOHOCTH K 0000IIEHHUIO U KOHKPETU3ALHH,
WCIIOJIb30BAaHUIO aHAJIOTHM.

CopnepxarenpHas nuHUS «Havyana MareMaTnueckoro aHajiu3a» MO3BOJISIET
CYILLIECTBEHHO pAaCUIMPUTh KPYr Kak MaTeMaTHYEeCKUX, TaK M NPUKIAIHBIX
3a/1a4, AOCTYNHBIX OOYYalolIMMCS, TaK KaK y HUX MOSBJISETCS BO3MOKHOCTH
CTPOUTh TpadUKU CIOXKHBIX (QYHKIUH, ONpenensiTb WX HauOOJbLIUE W
HAUMEHBIIINE 3HAYCHUSI, BBIUUCIATH MJIOMAAn GUTryp U 0o0BEMBI Tell, HAXOIUTh



CKOPOCTH M YCKOpEHHsI TiporieccoB. [laHHas cofeprKaTenbHasl JIMHUS OTKPHIBAET
HOBBIE BO3MOXXHOCTH TIOCTPOCHHSI MaTeMaTHYEeCKHX MOJECH peambHBIX
CUTYaIlMi, TMO3BOJIICT HAXOAUTh HAWIYUIEe PEIICHHE B MPHUKJIAJTHBIX, B TOM
YHClIE COLMAIbHO-d)KOHOMUYECKUX, 3aJadax. 3HAKOMCTBO C OCHOBaMHU
MaTEeMaTHYeCKOTO  aHaliu3a  CIOCOOCTBYET  pasBUTHIO  aOCTPaKTHOTO,
(GopMaTbHO-JIOTHYECKOTO M KPEaTUBHOTO MBINIICHHS, ((OPMUPOBAHUIO YMEHUH
pacmo3HaBaTh TPOSBICHUS 3aKOHOB MATEMATHKH B HAayKe, TEXHHUKE U
uckycctBe. OOyuaronuecs: y3HalOT O BBIIAIOIIUXCS PE3yNIbTaTaX, MOJTyYeHHBIX
B XOJI¢ Pa3BUTHsI MaTeMaTHUKU KaK HAyKH, M 00 UX aBTOpax.

ConepsxarenbHO-MeTOAUYEeCKas JIMHUS «MHOXKECTBA U JIOTHKa» BKJIIOYAET
B ce0sl PJIEMEHTHl TEOPUM MHOKECTB M MAaTeMaTUYECKOW JIOTUKU. TeopeTuko-
MHOXECTBEHHBIC TIPEICTABIICHUS TPOHU3BIBAIOT BECh KypC IIKOJBHOMN
MaTEeMaTUKU W TpeIiararoT HanOoJiee YHHBEPCAIBHBIN SI3bIK, 00BEIHHSIIOIINN
BCE pasleibl MaTeMaTUKH W €€ MPUIIOKEHHUM, OHU CBS3BIBAIOT pPa3HbIC
MaTEeMaTUYECKUE TUCHUIUIMHBI U WX MPUJIOKEHUs B enuHoe 1ienoe. [loaromy
BAXXHO J1aTh  BO3MOXKHOCTH  OOydYaromiemycsi TOHHMaThb  TEOPETUKO-
MHOKECTBEHHBIN S3BIK COBPEMCHHONW MAaTEMAaTHKH W HCIOJIb30BaTh €ro IS
BBIPOKEHHS CBOMX MBICIEH. J[IpyruM BaKHBIM IPU3HAKOM MaTEMaTHKH Kak
HAyKW CJENyeT TMpU3HATh CBOMCTBEHHYIO €M CTPOTroCTh OOOCHOBaHUN W
CIEIOBAaHUE  OMpPENENEHHBIM  TpPaBWJIaM  TOCTPOCHHUSI  JI0KA3aTEJbCTB.
3HAKOMCTBO C DJIEMEHTaMH MaTEMaTUYECKON JIOTUKH CIOCOOCTBYET Pa3BUTHIO
JIOTUYECKOTO MBINIICHUS OOYYaroIIMXCsl, TO3BOJSET WM CTPOHWTH CBOU
pacCyXJIeHUsS Ha OCHOBE JIOTHYECKHUX TIpaBwiI, (QOPMUPYET HABBIKU
KPUTHUYECKOTO MBIILICHUS.

B yuebHom kypce «AnreOpa M Hayajga MaTEMaTHYECKOTO aHAIM3a»
MIPUCYTCTBYIOT OCHOBBI MaTeMAaTHYECKOTO MOJICTUPOBAHMSI, KOTOPBIC TIPU3BAHBI
CrocoOCTBOBAaTh (POPMHUPOBAHUIO HABBIKOB IMOCTPOEHUS MOJIEIEH pealbHbIX
CUTYaIlMi, MCCIIEIOBAHUS STUX MOJENIed C TMOMOIIBIO ammapaTta aiareOpbl u
MaTeMaTUYeCKOr0 aHaJIn3a, MHTEPIPETAIMH TOJYICHHBIX PE3yJIbTaToB. Takue
3alaHusl BIUIETEHBI B KaXKIBIM W3 pas/iesioB MPOTrpaMMbl, TMOCKOJIBKY BECh
MaTepras y4eOHOro Kypca IIUPOKO MCIOJB3YeTCs IS PEIICHUS TPUKIaTHBIX
3amad. llpm pemeHWHM peambHBIX TPAKTUYSCKUX 3a7ad  O0OydJaromniuecs
Pa3BUBAIOT  HAONIOAATENIBHOCTh, YMEHHE  HAXOJUTh  3aKOHOMEPHOCTH,
abCTparupoBaThCsi, MCIOIB30BATh AHAIIOTHUIO, 0000IIATh WU KOHKPETU3UPOBATh
npobiemy. JlesSTenbHOCTh 10 (POPMHUPOBAHUIO HABBIKOB PEIICHUS TPHUKIATHBIX
3a/1a4 OpraHu3yeTCs B IPOIIECCe U3yUeHHUs BCeX TeM y4eOHOTo Kypcea «Anredpa
¥ Hayajga MaTeMaTHIEeCKOTO aHATH3ay.



Ha usyuenne ydeOHOTro Kypca «Anredpa M Hayaja MaTEMaTHYECKOIO
aHanu3ay otBojuTcsa 272 yaca: B 10 kimacce — 136 yacoB (4 yaca B He/Iel0), B
11 xmacce — 136 yacoB (4 yaca B HEJIETIO).



COIEPKXAHUE OBYUYEHUA
10 KITACC

Yuciia 1 BBIYMCTICHUS

PaunonaneHpie ynciaa. OOBIKHOBEHHBIE U JIECATUYHBIE IPOOU, IPOLIEHTHI,
OeckoHeuHble nepuoanueckue apoou. [lpumenenue apodel u NpOUEHTOB s
peuIeHUs NPUKIAAHBIX 3a1a4d U3 Pa3IMYHBIX OTpaciedl 3HAHUM U pEaTbHON
KU3HH.

JlericTBuTenpHblE 4YMcia. PanuoHanpHblE W UPPALMOHAIBHBIE YHCIIA.
Apudmernueckre omnepalud € JEUCTBUTEIbHBIMU 4YHCIaMd. Moaynb
JNEHUCTBUTENBHOTO YHuCiIa U ero cBoicTBa. [IpuOimxkEHHBIE BBIUUCICHUS,
IpaBuiia OKPYTJICHUS, IPUKHUIKA U OLIEHKA PE3YJIbTATa BIYMCICHUM.

Crenenp ¢ wnensiM nokasareneM. buHom Herorona. Mcmons3oBanue
noaxoasme (opmbl  3amUcH  ACHUCTBUTENBHBIX YUCEN ISl pEUICHUs
MPAKTUYECKUX 3aJ1a4 U MPEJCTABICHUS JaHHBIX.

ApudmeTrueckuil KOpeHb HaTypalbHOM CTETIEHU U €r0 CBOMCTBA.

CreneHp ¢ palMOHAJIBHBIM II0KA3aTEIEM M €€ CBOMCTBA, CTENEHb C
JIICUCTBUTEIILHBIM ITOKA3aTEIIEM.

Jlorapupm uymcna. CpoiictBa sorapudma. [lecsTuuHble U HaATypajbHbIE
norapu@Msl.

CuHyC, KOCHHYC, TaHI€HC, KOTAHI€HC YHMCIIOBOTO apryMeHTa. ApKCUHYC,
ApPKKOCHHYC M ApKTaHT'€HC YUCJIOBOIO apryMEHTA.

YpaBHeHMs U HEPABEHCTBA

ToxxmecTBa M TOXIECTBEHHbIE NpeoOpa3oBaHUsA. YpaBHEHHE, KOPEHb
ypaBHEHUS. PaBHOCWIBHBIE YPAaBHEHMS U ypaBHEHUs-ClencTBU. HepaBeHCTBO,
pelIeHNEe HEPABEHCTBA.

OCHOBHBIE METO/IbI PEIICHHUS LENbIX U APOOHO-PAIMOHAIBHBIX YPABHEHHM
Y HEPAaBEHCTB. MHOIOYJIEHBI OT OJIHOW MEPEMEHHOU. J[eJleHrne MHOTOUYJIEHa Ha
MHOIOWIEH C ocTarkoM. Teopema be3y. MHoOrowiensl ¢ UEIbIMU
ko3 dunmentamu. Teopema Buera.

[IpeoOpa3oBaHus YUCIOBBIX BBIPAKEHUM, COJIEPIKALIUX CTENEHN U KOPHH.

Wppaunonansubie  ypaBHeHUs.  OCHOBHbIE ~ METOJbl  PEIICHHUS
UPpALUOHATBHBIX YPABHEHU.

IToka3zaTenbHble ypaBHEHUA. OCHOBHBIE METObI PELIEHUS [TOKA3ATEIbHBIX
YpaBHEHUM.

[IpeoOpazoBanue BeIpaXEHH, COACPIKANTUX JIOTAPU(MBI.



Jlorapudmuyeckue  ypaBHeHus.  OCHOBHBIE  METOJABI  PEHICHUS
norapu(MHUUECKUX YpaBHEHUH.

OcHoBHbIE TPUTOHOMETPUUYECKUE bopMyIbI. [IpeoGpazoBanue
TPUTOHOMETPHUYECKUX BBIPKCHUH. Penrenue TPUTOHOMETPHUYECKUX
YPaBHCHUU.

Pemrenue cucrem JTUHEHWHBIX ypaBHEHUW. MaTpuia CUCTEMBbI JIMHEWHBIX
ypaBHeHUH. Ormnpenenurenb MaTpUIbl 2X2, €ro TeOMETPUYECKHM CMBICT U
CBOWCTBA, BBIYMCJICHUE €r0 3HAYECHUSA, IPUMECHEHUE ONPEACIUTENS IS
pElIEHNsT CUCTEMBI JIMHEHMHBIX YpaBHEHUU. PelieHue npukiIagHbIX 3a1ad ¢
IIOMOIIIBI0 CHUCTEMBl JIMHEWHBIX YypaBHEHUH. lccienoBaHue IOCTPOCHHOU
MOJIEJIM C IIOMOILBIO MAaTPULL U OIIPEACIIUTEIIEH.

[TocTpoeHne MaTeEMaTUYECKUX MOJEJEH PEeAIbHOM CUTYAIMU C MOMOIIBIO
YpPaBHEHUHN M HEPABEHCTB. l[puMeHEeHNEe ypaBHEHUN U HEPABEHCTB K PELICHUIO
MaTeMaTHUYeCKUX 3aJad U 3a7ad M3 pa3jMyHbIX oOJacTeld HayKu M peanbHON
KU3HH.

DOyHKUUM U TpaduKku

@yHkuuMsA, crnocoObl 3amanus (yHKUMH. B3aumHO oOpaTHble (QYHKIUU.
Komnosumms ¢ynkumii. I'paduk QyHKImu. DneMeHTapHbIe MpeoOpa3oBaHUs
rpa@uKoB QyHKIIHA.

OO6umactb onpenenieHrs U MHOKECTBO 3HaYeHUH GyHkimu. Hynu dyHkmm.
[IpomexxyTku  3HAKOMOCTOSHCTBA.  UE€THble M HEYETHbIE  (PYHKIUU.
[lepuonuueckne  QpyHkuuu.  [IpoMeXyTKM  MOHOTOHHOCTH  (PYHKIMH.
Makcumymbl 1 MUHUMYMbl (yHKUIMU. Hambomnpiiee U HauMeHblee 3HAYEHUS
(GyHKIIUY HAa TPOMEKYTKE.

Jluneitnasi, kBagpaTuyHas U APOOHO-TMHEHHAs (YHKIIUUA. DJIEeMEHTapHOE
HCCJIEIOBAHKUE U TOCTPOEHUE UX IPaUKOB.

CrenenHast GpyHKIHUS C HATYpaJIbHBIM U LI€JIBIM MTOKa3aTeneM. E€ cBoiicTBa
u rpaduk. CBoiicTBa U TpaduK KOpHS N-Oi CTENMeHW Kak (PyHKIUU OOpaTHOM
CTENIEHU C HATYPaJIbHBIM [TOKA3aTEIIEM.

[TokazaTenpHas u morapudmudeckas PyHKIIMN, UX CBONCTBA U TpaduKu.
Hcnonb3oBanue rpadukoB GyHKIMMA 715 pelIeHUs] YpaBHEHUM.

Tpuronomerpruueckass OKpPYXHOCTb, OIPEAEIEHUE TPUTOHOMETPUUECKUX
(YHKIIMI1 YUCIOBOTO apryMeHTa.

QOYHKIMOHAIBHBIE 3aBUCUMOCTH B PEAJBHBIX MPOLECCAX W SIBICHUSX.
['paduixu peasibHBIX 3aBUCUMOCTEH.

Hayana MmaTeMaTH4ecKoOro aHajamnsa

ITocimenoBaTeIbHOCTH, CIIOCOOBI 3aJaHMs IOCJIEIOBaTEILHOCTEH. MeTon
MaTeMaTUYECKOU VHIYKIIUH. MOHOTOHHBIE U OrpaHUYECHHbBIE



NOCJIEN0BATENBHOCTH. MICTOPUS BO3SHUKHOBEHHSI MAaTEMATHYECKOTO aHAIIN3a KaK
aHann3a OECKOHEYHO MaJIbIX.

ApudmeTrnueckas U reoMeTpuueckas — mporpeccuu.  beckoHeuHO
yObIBatomasi reomerpudeckas nporpeccusi. Cymma OeCKOHEYHO YOBIBaroIien
F€OMETPHUYECKON TTpOorpeccuu. JIMHEUHBIM U SKCIIOHEHIMAIBHBIA pocT. Hucio
e. @opmylia CIOXKHBIX MPOUEHTOB. VCronb30BaHUE MPOTPECCUM ISl PELICHUS
peanbHBIX 3a]1a4 IPUKIAIHOTO XapakTepa.

HemnpepriBHbIe (YyHKIMM W WX CBOWCTBA. TOYKH pa3pbiBa. ACHMIITOTHI
rpadukoB ¢yHkiuil. CBolicTBa (PYHKIMI HENpPEpBIBHBIX Ha OTpe3ke. Meton
UHTEPBAJIOB JUI pELIEHUs HEpaBeHCTB. IIpuMeHeHne CBOWCTB HENPEPBIBHBIX
GbyHKUIUN TS pelieHus 3a1ay.

Ileppas  w  BTOpas  mpousBoaHble  QyHkuuu.  OmnpeneneHue,
F€OMETPUYECKUA H  (U3MYECKUMI  CMBICI  MPOU3BOJHON.  YpaBHEHUE
KacaTelbHOH K rpaduKy QyHKIUH.

[IpousBognbple  snemeHTapHbIX  (QyHkumid. [IpousBonHas  CyMMBlI,
IPOU3BEJICHUS, YACTHOTO U KOMIO3UIIMH (PYHKIIUH.

MHosKecTBa M JIOTMKA

MHOK€ECTBO, Onepanyu HaJ MHOXXECTBAMHU M WX CBOMCTBA. [[narpamMmbl
Olinepa—Benna. lIpuMeHeHHE TEOPETUKO-MHOKECTBEHHOTO —amnmapara JUis
ONMCAaHUS PEAIBbHBIX MPOLECCOB U SBJICHUW, NPU PEIICHUH 3a4a4 U3 APYrUX
y4eOHBIX MPEIMETOB.

Onpenenenue, TeopeMa, CBOMCTBO MaTEMaTUYECKOTO 0OBEKTA, CIEICTBHE,
JIOKa3aTEIbCTBO, PABHOCUJIBHBIEC YPABHEHUS.

11 KUIIACC

Yucaa v BIYUCICHUSA

Harypanbubie u 1nensie uucia. [IpuMeHeHHE MNPU3HAKOB JEIUMOCTHU
HEIbIX YKceN, HauOonbiuil oo nenurens (nanee — HOJI) u HauMeHblee
obmee kpatHoe (nanee — HOK), ocratkoB mo Mmojyito, anroputma EBkiauaa ajist
pelIeHus 3a71a4 B LEJbIX YUCIax.

Kowmmnekcapie umcna. Anredpandeckasi ¥ TpUTOHOMETpUUecKas (OpMbI
3aMUCH KOMIUIEKCHOTO uunciia. ApudMeTHYecKre ornepanur ¢ KOMIUIEKCHBIMU
yuciaaMu. M3o0paxeHrne KOMIUIEKCHBIX YHCENl Ha KOOPAMHATHOW TJIOCKOCTH.
®opmyna Myaspa. KopHu n-ol cTeneHM U3 KOMIUIEKCHOIO YHCJA.
[IpumeHeHre  KOMIUICKCHBIX  YHCENT  JJis  perieHus  (QU3UYeCKuXx U
reOMETPUYECKHX 3a/1au.

YpaBHeHUS U HEPABEHCTBA



CucremMa U COBOKYNHOCTb YpaBHEHUH U HepaBEHCTB. PaBHOCHIIbHBIE
CUCTEMBI U CUCTEMBI-CIIEACTBUSI. PaBHOCUIIbHBIE HEPABEHCTBA.
OTOOp KOpHEW TPUTOHOMETPUYECKHX YPAaBHEHHMH C  MOMOUIBIO

TPUTOHOMETPUUECKON OKPY’KHOCTH. Pemenune TPUTOHOMETPUUYECKUX
HEPaBEHCTB.

OcCHOBHbIE METOABl PELICHUS TOKA3aTEeJIbHBIX M JIOTapUPMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/IBI PELIEHUS] UPPALUOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJIbl PELIECHUS CHCTEM M COBOKYIHOCTEH palMOHAJIBHBIX,
UpPpalMOHATBHBIX, TOKA3aTEIbHBIX U JIOTapUPMUIECKUX YPABHEHUI.

VYpaBHEHUS, HEPABEHCTBA U CUCTEMBI C ITAPAMETPAMHU.

[Ipumenenne ypaBHEHMM, CHUCTEM M  HEPABEHCTB K  PELICHUIO
MaTeMaTUYECKHX 3a/Jad W 3aJlady U3 pa3u4HbIX OO0JacTed HAyKu U pealbHOM
KU3HU, UHTEPIIPETALUS ITOJTyUYECHHBIX PE3YIbTATOB.

DOyHKUUM U TpaduKu

I'padux kommosurmu dynkuuid. ['eomerpuyeckue oOpa3bl YpaBHEHUM U
HEPaBEHCTB Ha KOOPJUHATHOM TIOCKOCTH.

Tpuronomerpruueckne PyHKIIMU, UX CBOMCTBA U IPAPUKHU.

I'padmyeckue MeToAbl pelieHusl ypaBHEHUN U HepaBeHCTB. [ 'paduueckue
METO/IbI PELIEHNUS 3a/1a4 C apaMETPaAMHU.

Hcnonb3zoBanne rpadukoB (YyHKUMA [ UCCIENOBAaHUS IPOIECCOB H
3aBUCUMOCTEM, KOTOpPbIE BO3HUKAIOT MPHU PEIICHUU 3a7ad U3 APYTHUX YUEOHBIX
MPEIMETOB U PEAIBHOMN KU3HMU.

Hauana MaTeMaTH4eCcKOro aHajan3a

[IpumeneHnre MpOM3BOIHOM K MCCIIEOBAHUIO (DYHKIIMI Ha MOHOTOHHOCTD
u JKcTpemMymbl. HaxokaeHue HamOOJIbIIEr0 W HAWMMEHBIIEr0 3HAYEHUH
HETpEPHIBHON (DYHKLIUU HA OTPE3KE.

IIpuMeHeHre NPOM3BOJHON I HAXOXKACHUS HaWIydlIero pEeuieHus B
NPUKIAAHBIX 3a/adax, s ONpENeSIEHUsT CKOPOCTH M YCKOPEHHs Mpolecca,
3aIaHHOTO (DOPMYJITOH W TPAPUKOM.

ITepBooOpa3Hasi, OCHOBHOE CBOMCTBO IepBooOpa3HbIX. [lepBooOpasHbie
aneMeHTapHbIX QyHKIUH. [IpaBuna HaxoX1eHUs TepBOOOPA3HBIX.

Nnrerpan.  ['eomerpuueckuii  CMbICA ~ HWHTErpaia.  Beruucienue
onpenenéHHoro uarerpaia mo ¢popmyne Herorona-JleiOuua.

[IpumeHeHnre uHTErpana JAJig HaXOXKJEHUS IUIOIIAAeH MIOCKUX QUryp u
00BEMOB r€OMETPUYECKUX TEll.



[Tpumepnr pemenuit auddepeHIMaIbHBIX YpaBHEHUNA. MaremaTudeckoe
MOJICIMPOBAaHUE pEATbHBIX MPOIECCOB C MOMOIIBI0 auddepeHIInaIbHbIX
YpPaBHECHUM.



INTAHUPYEMBIE PE3VIJIbTATBI OCBOEHHA VYYEBHOI'O KVYPCA
«AJITEBPA N  HAYAJIA MATEMATHUYECKOI'O  AHAJIM3A»
(YITJIYBJIEHHBIN YPOBEHL) HA VYPOBHE CPEJHEI'O OBIIEIO
OBPA3OBAHUIA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpaaIaHCKOro BOCIIMTAHMS:

c(hOPMHUPOBAHHOCTh  TPAXKJAHCKOW  MMO3UIMM  OOYyYalomerocss  Kak
AKTUBHOTO ¥ OTBETCTBEHHOT'O WIEHA POCCHUHCKOTO OOIECTBA, MIPEACTABICHHUE O
MaTeMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYP, SBJICHUH,
IpoLeayp TPaKIaHCKOro oOiecTBa (BBIOOPHI, OMPOCHI U JPYroe), YMEHHE
B3aUMOJICHCTBOBaTh C COIMAJIBbHBIMA HHCTUTYTaMHU B COOTBETCTBHUM C HX
GYHKIUSIMUA U HA3HAYCHUEM;

2) NaTPUOTUYECKOT0 BOCTIUTAHMS:

c(hOpPMHUPOBAHHOCTh POCCUUCKON Tpa)KJaHCKOW UJICHTUYHOCTU, YBAKCHUS
K MPOUUIOMY U HACTOSIIEMY POCCUMCKON MaTeMaTHUKH, IICHHOCTHOE OTHOILICHHE
K JOCTH)KEHUSIM POCCUMCKHX MAaTEMaTUKOB U POCCHUMCKONM MaTeMaTUYECKOU
IIKOJIbI, UCMOJIb30BAHUE ATUX JOCTIXKCHUN B APYTUX HayKax, TEXHOJOTHSX,
chepax SJKOHOMHUKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCITUTAHHUS:

OCO3HaHUE JTYXOBHBIX LIEHHOCTEU POCCHICKOTO Hapo/a,
c(OPMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, OSTUYECKOTO IMOBEICHUS,
CBSI3aHHOTO C MPAaKTUYECKUM TPUMEHEHUEM JIOCTUKEHUM HAyKH U
NEATEeIbHOCThIO YUYE€HOTO, OCO3HaHUWE JIMYHOTO BKJIaJa B TOCTPOCHHE
YCTOMYHMBOTO Oy IyIIEro;

4) 3¢TeTHYECKOro BOCIIUTAHHUS:

ACTETUYECKOE OTHOIICHHE K MUPY, BKIIOYAs ICTETUKY MaTEMaTHYECKHUX
3aKOHOMEPHOCTEN, 00BEKTOB, 3ajad, pelLIeHuHN, pacCyXJIeHUN,
BOCIIPUUMYHUBOCTh K MATEMAaTUYECKUM aCIIEKTaM Pa3JIMUHbIX BUJOB UCKYCCTBA;

5) pu3nvecKoro BOCIUTAHUSA:

c(hOPMHUPOBAHHOCTh YMEHHUS TPUMEHSITh MAaTEMAaTHUYECKHE 3HAaHHS B
UHTEpecax 370poBOoro u 0Oe3omacHOro oOpasza J>KHU3HU, OTBETCTBEHHOE
OTHOIIICHUE K CBOEMY 3JI0POBBIO (370pOBOE TNHTaHHE, COalaHCUPOBAHHBIM
PEXKUM 3aHATUN U OTIbIXA, PETyJsipHas (Pu3nyeckass akTUBHOCTH), (pu3ndeckoe
COBEPIICHCTBOBaHUE npu 3aHSATUAX CHOPTUBHO-03/I0POBUTEIBHOMN
NEATEIbHOCTHIO;

6) TPy10BOI0 BOCIIMTAHMS:



TOTOBHOCTh K TpPYIy, OCO3HAHUE IIEHHOCTU TPYIOJIIOOUs, HWHTEpeC K
pa3nuuHbIM  cepaM  TPO(HECCHOHATBLHOW  NIEATEIHHOCTH, CBSI3aHHBIM C
MaTeMaTUKOW M €€ MPUIIOKCHUSIMH, YMEHHUE COBEPIIATh OCO3HAHHBIA BHIOOD
Oynymed mpodeccnn W pPeaTn30BBIBATH COOCTBEHHBIC KU3HCHHBIC IUIAHBI,
TOTOBHOCTh W  CIIOCOOHOCTH K  MaTeMaTHYeCcKOMy OOpa3oBaHUIO U
caMo00pa3oBaHUI0 HAa TMPOTSHKEHWW BCEW JKM3HHM, TOTOBHOCTh K aKTHBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKUX 3a/1ad MaTEMaTHIECKON HAIIPABICHHOCTH;

7) 3KOJIOTH4eCKOTr0 BOCIIMTAHUSA:

c(hOpPMHUPOBAHHOCTh JKOJOTUYECKONW KYJIbTYpbl, MOHUMAHUE BIUSHUS
COIIMAIbHO-D)KOHOMHYECKUX  MPOIIECCOB HAa  COCTOSIHME TMPUPOJHON W
COIIMAIBHOM Cpe/ibl, OCO3HAHHE TJ00aTbHOTO XapakTepa HKOJIOTHYECKUX
mpo0JIeM, OpUEHTAIUS Ha MPUMEHEHNE MAaTEeMaTUYECKUX 3HAHUU TSI PEIICHUS
3a/1a4 B 00JIaCTH OKPYIKAIOIICH Cpepl, INTAHUPOBAHUE MTOCTYIIKOB U OIICHKH MX
BO3MOYHBIX TTOCJICJICTBUM JIJIsI OKPYKAIOLIEH CPeibl;

8) neHHOCTH HAYYHOI0 MO3HAHUS:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
VPOBHIO pa3BUTUS HAyKH W  OOIIECTBEHHOW TMPAKTUKH, MOHUMaHUE
MaTeMaTHYeCKOW HAayKH Kak c(epbl YeIIOBEUECKOW NeATEeIbHOCTH, JTAloB &
pPa3BUTUS W 3HAYUMOCTU JUIS PA3BUTHUS LUBHIIU3AIMH, OBIAJCHHUE S3BIKOM
MaTEeMaTHKH ¥ MaTEeMaTHYECKON KyJIbTypOH KakK CPEICTBOM TO3HAHHS MHPA,
TOTOBHOCTh OCYIICCTBIISTh TMPOEKTHYIO W HCCIEAOBATEIBCKYIO NESITEIbHOCTh
WHAWBUAYAIBHO U B TPYIIIIC.

METAIIPEAMETHBIE PE3YJ/IBTATBI

Ilo3naBaTesibHbIE YHUBEPCAIbHBIE YUeOHbIE /1eiicTBUS

ba3zoBble 1ornyeckue AecTBUA:

BBISIBIIATh U XapaKTePHU30BaTh CYIIECCTBEHHBIC MPU3HAKA MATEMATHUICCKUX
00OBEKTOB, TIOHATHH, OTHONICHUH MEXKIYy MOHATHAMH, (OPMYIUPOBATH
onpeeIcHUs TOHSTHH, yCTaHABJIMBATh CYIIECTBCHHBIN MIPU3HAK
Kinaccupukanyuu, OCHOBAaHMS JUIsi OOOOIIEHUS UM CPaBHEHUs, KPUTEPUU
MIPOBOJIMMOTO aHAJTN3a;

BOCIIPHHUMATh, (OPMYJIUPOBaTh M  TPEOOPA3OBBIBATH  CYXKJICHHUS:
YTBEPAUTEILHBIC ¥ OTPUIATEIIbHBIC, CIMHUYHBIC, YaCTHBIC U OOIIHE, YCIOBHBIC

BBISIBIIATH ~ MAaTEMAaTHYECKHUE  3aKOHOMEPHOCTH,  B3aWMOCBS3U U
MpoTUBOpEYHs B aKTax, JaHHBIX, HAOIMIOACHUSIX U YTBEPKICHUAX, TIPEJIaraTh
KPUTEPUH JIJIS BBISBIICHUS 3aKOHOMEPHOCTEH U TPOTUBOPEHUHIA,



JIeJ1aTh BBIBOJBI C MHCIIOJIB30BAHMEM 3aKOHOB JIOTMKH, ACIYKTUBHBIX U
MHAYKTUBHBIX YMO3aKIIOUEHUH, YMO3aKIIFOUEHUH 110 aHAJIOTHH;

IIPOBOJIUTH CaMOCTOATEILHO J0Ka3aTeIbCTBA MaTEeMaTUYECKHUX
yTBepXKACHUM (MpsiMble U OT MPOTHBHOIO), BBICTpAaUBaTh AapryMEHTAIHUIO,
OPUBOJUTH HPUMEPHl MU KOHTPIPUMEPHL, OOOCHOBBIBATH COOCTBEHHBIE
CYXJEHUS U BBIBOJIBI;

BBIOMpaTh crmoco0 pemieHus yd4eOHOM 3amauu (CpaBHUBATH HECKOJBKO
BApUAHTOB pEIIEHHUS, BHIOMpATh HaWboJee TMOAXOAAIIMN ¢  y4ETOM
CaMOCTOSATENIbHO BBIIEJIEHHBIX KPUTEPHUEB).

ba3oBble uccienoBarejbcKue 1eHCTBUA:

UCIIOJIb30BaTh BOIMPOCHI KaK HCCIEAOBATEIbCKUNA MHCTPYMEHT MO3HAHUA,
(GopMynHpoBaTh  BOMNPOCHI, (UKCHPYIOLIUME MPOTHUBOpEUYUE, MpodiemMy,
yCTaHaBJIMBAaTh UCKOMOE M JJaHHOE, (POPMUPOBATH TUIIOTE3Y, aPTYMEHTUPOBATh
CBOIO [TO3ULINI0, MHEHHUE;

IPOBOJUTH CaMOCTOSITEJIHO CIUIaHUPOBAHHBIH HKCIEPUMEHT,
UCCIIEIOBAaHUE IO YCTAHOBJIEHUIO OCOOEHHOCTEM MaTeMaTH4eCKOro OOBEeKTa,
ABJICHMS, TIPOLECCA, BBIABICHUIO 3aBUCUMOCTEH  MEXAYy OOBEKTaMH,
ABJICHUSIMU, IPOLIECCAMU;

CaMOCTOSITENILHO (DOPMYIHPOBaATh 000OILEHUS U BBIBOJBI 10 PE3yJIbTaTaM
OPOBEAEHHOIO HAOJIOJIEHUS, MCCIEAOBAHUSA, OIEHUBATh JTOCTOBEPHOCTh
MOJIyYEHHBIX PE3yJIbTaTOB, BEIBOJAOB U 0000IIECHUIA;

MIPOTHO3MPOBATh BO3MOKHOE PAa3BUTHE MpPOLIECCA, a TAKXKE BbIJBUTATh
MPEANOJIOKEHNS O €r0 Pa3BUTUU B HOBBIX YCIOBHSIX.

Pabora c nndopmanueii:

BBISIBJIAITH 1eULNTH MHPOpPMAIMK, JaHHBIX, HEOOXOAUMBIX JUIsl OTBETa
Ha BOIIPOC U ISl pEUICHUs 3a]1auu;

BbIOMpaTh  MHGOpPMAIUMI0O W3  HCTOYHUKOB  PA3IUYHBIX  THIIOB,
aHAJIM3UPOBaTh, CUCTEMATHU3UPOBATh M HHTEPIPETUPOBATH HHPOPMAIUIO
pa3IMYHBIX BUJOB U (HOPM IMpeICTaBICHMUS;

CTPYKTYpUPOBaTh MHGOPMAIIUIO, TIPEJCTABIATh €€ B pa3iInyHbIX (popmax,
WUTIOCTPUPOBATH TpadUUuECcKH;

OLICHUBATh HaAEKHOCTD uHpopMaIun 1o CaMOCTOSITEJIbHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHuKaTHBHBIC YHHMBEpPCAJIbHbIE y4eOHbIE 1eHCTBUS
Oo0wmenue:
BOCHPUHUMATh U  (OPMYJIHPOBAaTh CYXKICHHS B COOTBETCTBUH C
YCIIOBUSIMU U LESIMH OOILEHUs, ICHO, TOYHO, TPAMOTHO BBIPA)KaTh CBOIO TOUKY



3peHHS B YCTHBIX U MHUCbMEHHBIX TEKCTAX, 1aBaTh MOSICHEHUS 110 XOAY peUICHHUs
3a]]a4i, KOMMEHTHPOBAThH NOJYYCHHBIH pe3ysbTar;

B X07ie 00CY’KIeHH 33a1aBaTh BOIIPOCHI IO CYLIECTBY OOCYk/1aeMOU TEMBI,
nmpoOJieMbl, pelaeMoil 3aJaud, BBICKA3bIBaTh WJCH, HAIlCJICHHBIE Ha IOHMCK
peIIeHHsI, COTIOCTABIATh CBOM CYKICHHS C CYXKICHUSMH IPYTUX Y4aCTHHKOB
auanora, OOHapyXUBaTh PAa3IM4KUe U CXOJICTBO MO3UIUI, B KOPPEKTHOU (Gopme
(opMynHpOBaTh pa3HOTIACHS, CBOU BO3PAKECHUS;

OpEICTaBIsATh  pPEe3yNbTaThl  pEHIeHHs  3a/Jayd,  OKCIIEPUMEHTA,
MCCIIEIOBaHMs, MPOEKTa, CAMOCTOSTEIbHO BBIOMpaATh (OopMaT BBICTYIUICHUS C
y4€TOM 3a/1a4 MPe3eHTalUU U 0COOEHHOCTEN ayIuTOPUU.

PerynsiTuBHbIE YHMBepCcaJbHbIe YueOHbIe 1eliCTBHUA

Camoopranuzamnus:

COCTaBJIATh IUIaH, AITOPUTM PELIEHUS 3ajauu, BEIOUpaTh CIIOCO0 peleHus
C Y4Y€TOM HMEIOLIUXCS pPEeCcypcoB M  COOCTBEHHBIX  BO3MOYKHOCTEH,
apryMEHTUPOBaTh M KOPPEKTUPOBATh BAPHUAHTHI PEHIEHUH € Y4YETOM HOBOM
nH(popmanuu.

CaMOKOHTPOJIb, IMOLIMOHAJIBHBIN HHTEJICKT:

BJA/JeTh HAaBBIKAMU IIO3HABATEJILHOM pediiekcud Kak OCO3HaHUS
COBEpILIAEMbIX JIEUCTBUM U MBICIUTEIBHBIX MPOLIECCOB, WX PE3YJIbTaTOB,
BJAJ€Th CHOCOOAMU CaMOIIPOBEPKH, CAaMOKOHTpPOJIS MpoIlecca W pe3yibTaTa
pelIeHns: MaTeMaTUYeCKOM 3aauu;

OPEIBUIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HHKHYTHh IPH PpELIECHUN
3a/la4yd, BHOCUTb KOPPEKTUBBI B JEATEIBHOCTh HAa OCHOBE HOBBIX
00CTOSTENBCTB, JAHHBIX, HAMIEHHBIX OIIMOOK, BHISBICHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBUE pe3yJbTaTa LIEIW M YCIOBUAM, OOBSICHSTH
OPUYMHBl  JTOCTMOKEHUS WM HEIOCTH)KEHHUS Ppe3yJbTaTOB JEATEIbHOCTH,
HaXOJMUTh OIIUOKY, 1aBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY.

CoBMecTHAA AeATEJIbHOCTD:

NOHMUMaTh W UCIOJIb30BaTh  MPEUMYIIECTBA  KOMAaHAHOW U
UHAVMBUIYAJIbHOM padOThl MPU pEUIeHUH YYEeOHBIX 3a/Jad, MPUHUMATH IIENb
COBMECTHOM NIeATEIbHOCTH, MJIAHUPOBATh OPraHU3alMI0O COBMECTHON paboThI,
pacnpenenaTb BUIbl padoT, JOroBapuBaThCs, 0OCYKAATh MPOLIECC U PE3yNbTaT
paboThl, 0000111aTh MHEHHUS HECKOIBKHX JIIOJICH;

y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CYykaeHUs1, 0OMEH MHEHHIA,
«MO3TOBBIE WITYPMb» W HWHBIE), BBINOJHATH CBOIO 4YacTb pabOThl U
KOOPJIMHHUPOBATh CBOM JEHCTBHS C APYIMMH YJI€HAMU KOMAaHIbI, OLICHHBATh



KauyecTBO  CBOEr0  BKJaJa B  OOWMHA  TPOAYKT 1O  KPUTEPHUSIM,
c(hOpMyITUPOBAHHBIM YYACTHUKAMHU B3aUMOJICUCTBHUSI.

IHPEAMETHBIE PE3YJIBTATBI

K xonmy oOyuenus B 10 kiaacce oOyyaromUiics MOMYYUT CIEAYIOLIUE
IpPEeIMETHBIE PE3YJIbTATHI IO OTJACIBHBIM TEMaM padoueil MporpaMmMbl y4eOHOTO
Kypca «AnreOpa 1 Hadajla MaTEMaTUYECKOTO aHAIN3ay:

Yuciaa v BBIYUCTICHUSA:

CBOOOJTHO OTICPUPOBATH MOHATHUSIMH: PAIIMOHAILHOE YUCIIO0, OECKOHEUHAs
nepuoaudeckas JapoOb, MPOLEHTHI, HPPALMOHAIBHOE YKCIIO, MHOXECTBA
pPaLMOHAJIBHBIX U JEUCTBUTENBHBIX YUCEIl, MOAYJIb AECUCTBUTEIILHOTO YHCIIA,;

OPUMEHSTh JAPOOM W TPOLEHTHI JUJISl pEUICHUs TPUKIAJHBIX 3334 U3
PAa3IMYHBIX OTPACJIEN 3HAHUN U pealbHOW KU3HU;

MPUMEHATh  NPUOMMKEHHBIE  BBIYMCIICHUSA, TMpaBUia  OKPYTJIEHUS,
MPUKUJIKY U OLIEHKY PE3yJIbTaTa BEIYUCICHUN;

CBOOOJTHO OMEpPUPOBATH MOHATHEM: CTENEHb C IIEJIBIM I[OKa3aTeleM,
UCIIOJIb30BaTh MOJXOJANTYI0 (OopMy 3amucu JEUCTBUTENBbHBIX YHCEN IS
pelICHUs MPAKTUYECKUX 3a]1a4 Y MPEICTABICHUS JaHHbBIX;

CBOOOJHO  OMEpUpPOBATH  MOHSTHEM:  apU(PMETHUECKUNA  KOpPEHb
HATypaJbHOW CTEIICHU;

CBOOOJHO  OMEPHUPOBATH  TMOHSTHEM: CTENEeHb C  palMOHAIBHBIM
IIOKa3aTeseM;

CBOOOJHO OMEPUPOBATh MOHATUSIMU: Jorapudm uuciia, AECATUYHBIE U
HaTypajbHbIE JIOTapU(pMBbI;

CBOOOJTHO OTIEPUPOBATH MOHATUAMH: CHHYC, KOCUHYC, TAHT€HC, KOTAaHT€HC
YHCIJIOBOT'O apryMEHTA;

ONEPUPOBATH TOHATUAMHU: APKCHUHYC, AapKKOCHMHYC M apKTaHICHC
YUCJIOBOTO apryMEHTAa.

YpaBHeHUS U HEPAaBEHCTBA:

CBOOOJTHO  OMEPUPOBATH  TOHATHSMHU:  TOXKIECTBO,  ypaBHECHHE,
HEPABECHCTBO,  PAaBHOCWIBHBICE  YpPaBHEHHS W YPaBHEHUS-CIEIACTBUS,
PaBHOCHUJIbHbIC HEPABEHCTBA;

MPUMEHSITh PA3IUYHBIE METOJbl PEIICHUS pPaIlMOHAIBHBIX U JIpPOOHO-
pallMOHAJIBHBIX YPAaBHEHHM, MNPUMEHATh METOJ HWHTEPBAJIOB ISl PELICHUS
HEPABEHCTB;

CBOOOJTHO OMEPUPOBATH MOHATHUSMU: MHOTOWICH OT OJHOW TEPEeMEHHOM,
MHOTOWIEH C LEJbIMU KO3(P(PUIUEHTaMU, KOPHU MHOTOWIEHA, MPUMEHSTh



JIeJICeHHe MHOTOWIEHa Ha MHOTOYIEH C OCTaTkoM, TeopeMy be3y u teopemy
Buera nns peuienus 3aaay;

CBOOOJHO OMNEpPUPOBaTh TMOHATUSAMHU: CUCTEMa JUHEHHBIX YypaBHEHHIH,
MAaTpULA, ONPENEIUTENb MATPUIBl 2 X 2 W €ro IeOMETPUYECKUH CMBICIH,
UCIIOJIb30BaTh CBOMCTBA OMpENEHUTeNs 2 X 2 JyUisl BBIYMCICHUS €ro 3HAYCHHUS,
OPUMEHSTh OINPEACIUTENN JJisi PEIICHUsT CUCTEMbl JMHEHHBIX YpaBHEHH,
MOJIETTUPOBATh peajbHbIE CHUTyalldd C TIOMOIIbIO CHCTEMbI JIMHEHHBIX
YpaBHEHU, HCCIEAOBATh IOCTPOEHHBIE MOJEIH C TIOMOIIbIO MATpHIl U
oTnpeaenuTeNiel, HHTEPIPETUPOBATH MOyUYEHHBIN Pe3ybTaT;

UCIIOJb30BaTh CBOICTBA JAECUCTBMIM C KOpPHSAMHU [UIsl IpeoOpa3oBaHUs
BBIPAKCHUMU;

BBITIONHATh MPEOOPA30BaHMsI YHUCIOBBIX BBIPAKCHHH, COJEpIKaIINX
CTETICHHU C PallMOHATLHBIM MTOKa3aTeleM;

UCIIOJIb30BaTh CBOMCTBa  JIOrapu(pmMoB s npeoOpa3oBaHus
Jorapu(MHUUECKUX BBIPAXKECHHU;

CBOOO/IHO OIEpPUPOBATh MOHATUSAMU: UppallOHAIbHbIE, TI0KAa3aTeIbHbIE U
gorapuMUUecKUe ypaBHEHUS, HAaxXOAUTh WX PEHICHHA C TOMOIIBIO
PaBHOCHUJIBHBIX TIEPEX0JI0B UM OCYIIECTBIISIS MPOBEPKY KOPHEIA;

IPUMEHATD OCHOBHBIE  TPUTOHOMETPHUUECKUE dopMynel s
npeoOpa3oBaHusl TPUTOHOMETPUUYECKUX BbIPAKEHUH;

CBOOOMHO OMNEpUPOBATh TOHATHEM: TPUTOHOMETPHUYECKOE YpaBHEHHE,
NPUMEHATh HEoOXoAuMble (QOpPMYIbl sl pEHICHHS OCHOBHBIX THUIIOB
TPUTOHOMETPUUYECKUX YPABHEHHI;,

MOJICIMPOBaTh pEajibHbIE CHUTyallUM Ha S3bIKe€ aireOpbl, COCTaBIATh
BBIpQXXCHUSI, YpaBHEHHs, HEPAaBEHCTBAa II0 YCJOBHMIO 3aJauyM, HCCIEI0BaTh
MOCTPOCHHBIE MOJIEIIN C MCITIOIH30BAHUEM arlfapara aiareopsbl.

DOyHKuMU ¥ rpapukm:

CBOOOZIHO ONEpUpOBaTh MOHATHAMM: (QYHKIUS, CHOCOOBI 3aJaHuUs
dbyHKIIMK, B3aUMHO OOpaTHbIe (QYHKIIMU, KOMIMO3UIUS (PYHKIUH, Trpaduk
(GYHKIIMY, BBITIOJHATD dJIEMEHTapHbBIC TTPeoOpa3oBaHus rpa@uKoB QyHKIIHIA;

CBOOOHO ONEpPHUPOBATH MOHATUSIMHU: 00JACTh OMPEACIICHUS U MHOXKECTBO
3HaYeHUH QPYHKIMH, HYJTH QYHKINH, TPOMEKYTKH 3HAKOTIOCTOSTHCTBA;

CBOOOZHO OINEpPUPOBATh MOHATUAMU: UYETHBIE W HEYETHBIE (DYHKLIMH,
nepuoAnYecKue PyHKIMH, MPOMEKYTKH MOHOTOHHOCTH (DYHKIIMH, MAaKCUMYMBbI
1 MUHHUMYMBI (QYHKIIMH, HauOoOJbIlIee M HaMMEHbIee 3HAUCHHE (QYHKIUU Ha
IPOMEKYTKE;

cBOOOHO ONEpUPOBATH MOHATUSAMU: CTETIEHHAs! PYHKIHS C HATypaJIbHBIM
U LIETIBIM TIOKa3aTesieM, rpaduK CTeneHHOW (QYHKIMHU C HaTypajJbHBIM U LEIbIM



rokasaresem, Tpapuk KOpHs n-oi cTeneHu Kak (yHKIHMH 0OpaTHOW CTETEHU C
HaTypaJIbHBIM I10Ka3aTelIeM;

OTIEpUPOBAThH MOHATHAMU: JUHEHHAs, KBaApaTUUHAS U APOOHO-TMHEWHAs
(YHKIIMH, BBINOJHATH DSJIEMEHTApPHOE MCCIEJOBAHUE M TIOCTPOCHUE UX
rpaduKoOB;

CBOOOJHO OTEPHPOBATh MOHATUSAMU: MOKa3aTeIbHAs U JOrapupMHUUecKas
(YHKIIMH, UX CBOMCTBA U Tpa(HKH, UCIOJIB30BaTh UX TpaduKU A PEHICHUS
YpPaBHECHUH;

CcBOOOJHO OMEpPUPOBATH MOHATHSIMH: TPUTOHOMETPUYECKAs OKPYKHOCTD,
OTpe/ieNIeHuEe TPUTOHOMETPUUECKHUX (PYHKIUI YMCIOBOTO apryMEHTa;

UCIOJb30BaTh TpaduKu (QYHKIUM [ UCCIENOBaHMs MPOIECCOB U
3aBHCHMOCTEH MPHU PEIICHUH 33/1a4 U3 JPYTUX YIEOHBIX MPEIMETOB U peaTbHON
KU3HU, BBIpXaTh (HOpMyJIaMU 3aBUCHMOCTH MEXKy BETUIMHAMU;

Havyana maTeMaTH4eCKOro aHaJmu3a:

CBOOO/IHO OINEpPUPOBATh MOHATUSAMU: apU(PMeTUUYecKass U TeOMeTpudecKas
nporpeccusi, 0eCKOHEUHO YObIBaroOIIasi FeOMETpUUEcKasi IpPOTrPeCcCHsl, TUHEHHBIN
M OKCIIOHEHIMAIBHBIM pPOCT, (OpMylla CIOXKHBIX TPOIEHTOB, HWMETh
Mpe/ICTaBICHUE O KOHCTAHTE;

UCIIOJIb30BaTh MPOTPECCUM ISl PELICHUs PeasIbHBIX 3a/1ad MPUKIIAJTHOTO

XapaKkTepa;
CBOOOJHO OIEPUPOBATH MMOHATUSIMHU: TOCIEIOBATENIBHOCTh, CIOCOOBI
3a/laHus NOCJIEIOBATENbHOCTEH, MOHOTOHHBIE u OTpaHUYCHHBIC

MOCJIEIOBATEIbHOCTH, TOHUMATh OCHOBBI 3apOKICHHUS MaTeMaTH4YeCKOro
aHaIM3a KaK aHaIn3a OECKOHEYHO MaJIbIX;

CBOOOZIHO ONEpUPOBATh MOHATUAMH: HENpPepbIBHbIE (QYHKIUH, TOUYKH
pa3psbiBa rpaduka GyHKIHUU, aCUMIITOTHI Fpaduka QyHKINH;

CBOOOJHO OINEpPUPOBATH MOHATHEM: (DYHKIIMS, HETpEpbIBHAs Ha OTpPE3Ke,
PUMEHSITH CBOMCTBA HEMIPEPHIBHBIX (DYHKITUH JJIS PEIICHUS 3a71a4;

CBOOOJHO OMNEpUpPOBaTh MOHATHAMH: IEepBas M BTOpas MPOU3BOIHbBIC
dbyHKIIMU, KacaTtenbHas K rpaduKy QyHKIHH,

BBIUMCIIATh  MPOU3BOAHBIE CYMMbI, TMPOU3BEACHMS, YacCTHOTO U
KOMITO3UIIMU IBYX (PYHKIMH, 3HATh MPOU3BOAHBIC AJIEMEHTAPHBIX (PYHKIIUHI;

HCIIOJIH30BaTh T€OMETPUUCCKUN U (PU3UUECKHUI CMBICI TMPOU3BOIHOMN IS
penieHus 3a1ad.

MHoxecTBa M JIOTUKA:

CBOOOJHO OMEPUPOBATH TMOHATUSIMU: MHOXECTBO, ONEpalud Haj
MHO>KECTBaMU;



UCIIOJIB30BaTh TEOPETUKO-MHOKECTBEHHBIM — ammapaTr Uil ONHUCAHHUS
pEaJIbHBIX MPOILIECCOB M SIBJICHUM, MpPU pEHICHUH 3ajad U3 JPYrHX Y4eOHBIX
IIPEAMETOB;

CcBOOOJHO OMEpUPOBATH MOHATHSAMH: ONpeEAeNieHUuE, TeopeMa, ypaBHeHHE-
CIIEICTBUE,  CBOMCTBO  MaTeMaTHYeCKOro  OOBEKTa,  JI0KA3aTEIbCTBO,
PAaBHOCUJIbHBIE YPABHEHUS U HEPABEHCTBA.

K xonmy oOyuenus B 11 kiacce 0oOyyaromMiics MOMYYUT CIEAYIOLIUE
MpeIMEeTHBIC PE3YIbTATHI [0 OTACIBHBIM TeMaM paboydeil MporpaMMbl y4eOHOTO
Kypca «Anrebpa 1 Hayaia MaTEMaTHUYECKOTO aHAJIA3ay:

Yucia 1 BIYUCICHHUSA:

CBOOOZIHO ONEpUPOBATh MOHATHSAMHU: HATypaJlbHOE U ILEJI0€ YHCIIO,
MHOKECTBA HATYPAJIBHBIX U LIEJIBIX YUCEI, HCTIOJIb30BATh NPU3HAKU JIEIIMMOCTH
nenbix umcen, HOJ m HOK HarypanbHbIX uMcen il pelIeHUs 3a1ad,
OPUMEHATH aANroput™ EBKINIA;

CcBOOOZIHO ONEpUpOBAaTh IOHATHEM OCTaTKa IO MOJYJI0, 3alMChIBAaTh
HAaTypaJbHBIEC YMCIA B PA3JIMYHBIX TO3UIIHOHHBIX CUCTEMAaxX CUHUCIICHUS;

CBOOOJHO OINEpPUPOBATh MOHATUSMU: KOMIUIEKCHOE YHUCIO U MHOXXECTBO
KOMILJIEKCHBIX YHCEJl, PEJICTABIIATh KOMIUIEKCHBIE YUCIIA B aJlreOpanyecKkor u
TPUTOHOMETPUUYECKON QopMe, BBIOJIHATh apU(PMETUYECKUE OTIEpaIli ¢ HUMHU
1 1300pakaTh Ha KOOPAWHATHOM MIOCKOCTH.

YpaBHeHMs 1 HEPABEHCTBA:

CBOOOJHO ONEPUPOBATH MOHATUSMH: UPPAIIMOHAIIbHBIE, OKA3aTEIbHbIE U
Jorapu(MHUUYECKHEe HEPABEHCTBA, HAXOAMTb UX PEIICHHUS C [OMOIIbIO
PAaBHOCWJIBHBIX IIEPEX0/I0B;

OCYIIECTBIISAITh OTOOpP KOpHEH TMpH pEIIeHUH TPUTOHOMETPUUECKOTO
YpaBHEHHUS;

CBOOOJHO OIEpPUPOBATH MOHSITHEM TPUTOHOMETPUUYECKOE HEPABEHCTBO,
OPUMEHATh HeoO0XoAuMble (OpMyJbl s pEHIeHHs OCHOBHBIX THUIIOB
TPUTOHOMETPUUECKHUX HEPABEHCTB;

cBOOOHO OMEpPUPOBATH MOHATHSIMH: CUCTEMA U COBOKYITHOCTh YpaBHEHUH
U HEPAaBEHCTB, PAaBHOCWUIIBHBIE CHCTEMBI M CHUCTEMBI-CIEIACTBHS, HAXOIUTh
pElIEHNsT CHCTEMBI MU COBOKYNHOCTEM pAlHMOHAIBHBIX, HPPALHOHAIBHBIX,
MOKa3aTeIbHBIX U JOrapu(PMUUECKUX YPABHEHHUI U HEPABEHCTB;

pemarb paluuoOHAJIbHBIE, UPpaLOHAJIBHBIE, IIOKa3aTelIbHbIE,
gorapuMUUEcKre UM TPUTOHOMETPUYECKHE YpPAaBHEHHMS M HEPaBEHCTBA,
COJZIepIKallle MOJIYJIM U TapaMeTpBhl;

OPUMEHSTH IparuecKrue METOIbI AJIsl PEIICHHs] YPAaBHEHUI U HEPABEHCTB,
a TAKKe 3a7a4 C mapameTpamu;



MOJICJIUPOBaTh pealbHbIE CHUTYallUd Ha S3bIKE anreOpbl, COCTaBIATh
BBIPAKEHUSI, YpaBHEHHUS, HEPABEHCTBA M HX CHUCTEMbI MO YCIOBHUIO 3aJayH,
HCCJIEI0BAaTh IMOCTPOEHHBIE MOJENHM C HMCIOJIb30BAaHUEM ammapara aiareopsl,
MHTEPIPETUPOBATH NOJYYECHHBIN PE3YIIbTAT.

DOyHKUUM U Tpaduku:

CTpOUTh TpadUKH KOMIO3UIMH (YHKIMA C MOMOIIBIO 3JIEMEHTAPHOTO
MCCJIETOBAHMS U CBOMCTB KOMITIO3UIIUU ABYX (PYHKITHIA;

CTPOUTh TEOMETpHUECKHe oOOpa3bl ypaBHEHHMH M HEPABEHCTB Ha
KOOPJIMHATHOM TNIOCKOCTH;

CBOOOZIHO OIEpPUPOBaTh MOHATHAMHU: TIpa@UKd TPUTOHOMETPUUECKHUX
byHKIMI;

MPUMEHATh (PYHKUUU JJII MOJIEIMPOBAHUSA M HUCCIEIOBAHUS PEaTbHBIX
MIPOLIECCOB.

Hauvana mareMaTH4ecKOro aHajau3a:

UCIIOJIb30BaTh  MPOU3BOAHYIO  JJIsi  HccleAoBaHUs  (QYHKIMM  Ha
MOHOTOHHOCTb 1 3KCTPEMYMBI;

HaXOJIUTh HAaMOOJIbLIIEE U HAUMEHbIIIEE 3HAUCHHS (PYHKIUU HENPEPHIBHOM
Ha OTpE3KE;

UCIIOJI30BaTh MPOU3BOAHYIO JJI HAXOXKJACHUS HAWIY4IIero peuieHusl B
NPUKJIAJAHBIX, B TOM YHCJE COLMAIBLHO-DKOHOMHYECKHX, 3ajadax, JJis
OMpeaeNeHus] CKOPOCTH M YCKOpPEHHUs Mpolecca, 3aJaHHOTO (HOopMyJoll wiu
rpagukom;

CBOOOJHO ONEpUpOBaTh MNOHATUSMU: MEPBOOOpa3Hasi, oONpeaeaEHHbINA
WHTErpajl, HaXxOJIUTh MEPBOOOPA3HBIC AJIEMEHTAPHBIX (DYHKIUNA U BBIYUCIATH
uHTerpan no Gopmyne Hetotona-Jleitonuna;

HaxOJUTh IUIOIIAJMA IJIOCKUX (Uryp U OO0BEMBI Tel C MNOMOUIBIO
MHTErpana;

UMETh TPEACTABICHHE O MAaTEMaTUYECKOM MOJCIUPOBAHUU HA TPUMEPE
coctaBieHus nuddepeHITMaTbHBIX YPAaBHCHHUI;

pemaTh NPUKIAAHbIE 33Ja4H, B TOM YHCJIE COLMAIIBHO-DKOHOMUYECKOTO 1
(du3nyuecKoro xapakrepa, CpeJICTBaMU MaTeMaTUYECKOIO aHaJIU3a.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KonuyecTBo yacos
Ne HaumeHoBaHue pa3/iesioB U TeM JuaexkTpoHHble (HU(pOBbHIE)
KonTposbHbie
n/n NMPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE PeCypChl
padoThI

http://www.edu.ru/

http://www.school.edu.ru/

MHo)ecTBO NeliCTBUTENBHBIX YUCEIL. http://www.ege.edu.ru/
http://www.ict.edu.ru/

o 24 1

HepaBeHCTBA. CUCTEMBI IMHEUHBIX http://planeta.tspu.ru

YPaBHEHUH http://uchitelu.net

http://nayrok.ru/razrabotki/

http://www.uchportal.ru

MHorounensl. PanoHanpHbIe ypaBHEHHUS U

http://www.edu.ru/
http://www.school.edu.ru/
http://www.ege.edu.ru/
Oynkuuu U rpapuku. CreneHHas QyHKINS C 12 1 http://www.ict.edu.ru/
LeJIBIM MOoKa3aTelIeM http://planeta.tspu.ru
http://uchitelu.net
http://nayrok.ru/razrabotki/

http://www.uchportal.ru

http://www.edu.ru/
http://www.school.edu.ru/
http://www.ege.edu.ru/

15 1 http://www.ict.edu.ru/
http://planeta.tspu.ru
http://uchitelu.net
http://nayrok.ru/razrabotki/

Apudmernueckuit KOpeHb N-0il CTENEHH.
Hppanuonaibubie ypaBHEHUS



http://www.edu.ru/
http://www.school.edu.ru/
http://www.ege.edu.ru/
http://www.ict.edu.ru/
http://planeta.tspu.ru/
http://uchitelu.net/
http://nayrok.ru/razrabotki/
http://www.uchportal.ru/
http://www.edu.ru/
http://www.school.edu.ru/
http://www.ege.edu.ru/
http://www.ict.edu.ru/
http://planeta.tspu.ru/
http://uchitelu.net/
http://nayrok.ru/razrabotki/
http://www.uchportal.ru/
http://www.edu.ru/
http://www.school.edu.ru/
http://www.ege.edu.ru/
http://www.ict.edu.ru/
http://planeta.tspu.ru/
http://uchitelu.net/
http://nayrok.ru/razrabotki/

http://www.uchportal.ru

[TokazarenbHas pynkuus. [lokazarenabHbie
ypaBHEHUS

Jlorapudmuueckas GyHKIIHUSA.
Jlorapugmuueckue ypaBHEHUS

TpUroHOMETPUYECKHUE BBIPAXKEHUS U
YpaBHEHUS

10

18

22

http://www.edu.ru/

http://www.school.edu.ru/

http://www.ege.edu.ru/

http://www.ict.edu.ru/

http://planeta.tspu.ru

http://uchitelu.net

http://nayrok.ru/razrabotki/

http://www.uchportal.ru

http://www.edu.ru/

http://www.school.edu.ru/

http://www.ege.edu.ru/

http://www.ict.edu.ru/

http://planeta.tspu.ru

http://uchitelu.net

http://nayrok.ru/razrabotki/

http://www.uchportal.ru

http://www.edu.ru/

http://www.school.edu.ru/

http://www.ege.edu.ru/

http://www.ict.edu.ru/

http://planeta.tspu.ru

http://uchitelu.net

http://nayrok.ru/razrabotki/

http://www.uchportal.ru

IlocnenoBaTenbHOCTH U nporpeccuun

10

http://www.edu.ru/

http://www.school.edu.ru/

http://www.ege.edu.ru/

http://www.ict.edu.ru/

http://planeta.tspu.ru



http://www.uchportal.ru/
http://www.edu.ru/
http://www.school.edu.ru/
http://www.ege.edu.ru/
http://www.ict.edu.ru/
http://planeta.tspu.ru/
http://uchitelu.net/
http://nayrok.ru/razrabotki/
http://www.uchportal.ru/
http://www.edu.ru/
http://www.school.edu.ru/
http://www.ege.edu.ru/
http://www.ict.edu.ru/
http://planeta.tspu.ru/
http://uchitelu.net/
http://nayrok.ru/razrabotki/
http://www.uchportal.ru/
http://www.edu.ru/
http://www.school.edu.ru/
http://www.ege.edu.ru/
http://www.ict.edu.ru/
http://planeta.tspu.ru/
http://uchitelu.net/
http://nayrok.ru/razrabotki/
http://www.uchportal.ru/
http://www.edu.ru/
http://www.school.edu.ru/
http://www.ege.edu.ru/
http://www.ict.edu.ru/
http://planeta.tspu.ru/

http://uchitelu.net

http://nayrok.ru/razrabotki/

http://www.uchportal.ru

HenpepsiBabie ¢pyakiuu. [Iponssoanas

[ToBTOpeHue, 0600IIEHNEe, CUCTEMATHU3AIIHS
3HAHUMN

20

http://www.edu.ru/

http://www.school.edu.ru/

http://www.ege.edu.ru/

http://www.ict.edu.ru/

http://planeta.tspu.ru

http://uchitelu.net

http://nayrok.ru/razrabotki/

http://www.uchportal.ru

http://www.edu.ru/

http://www.school.edu.ru/

http://www.ege.edu.ru/

http://www.ict.edu.ru/

http://planeta.tspu.ru

http://uchitelu.net

http://nayrok.ru/razrabotki/

http://www.uchportal.ru

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

136

10



http://uchitelu.net/
http://nayrok.ru/razrabotki/
http://www.uchportal.ru/
http://www.edu.ru/
http://www.school.edu.ru/
http://www.ege.edu.ru/
http://www.ict.edu.ru/
http://planeta.tspu.ru/
http://uchitelu.net/
http://nayrok.ru/razrabotki/
http://www.uchportal.ru/
http://www.edu.ru/
http://www.school.edu.ru/
http://www.ege.edu.ru/
http://www.ict.edu.ru/
http://planeta.tspu.ru/
http://uchitelu.net/
http://nayrok.ru/razrabotki/
http://www.uchportal.ru/

11 KITACC

Ne
n/n

HaumeHoBaHue pa3jiesioB U TeM
NMPorpamMmbl

HccnenoBanue GyHKIHIA ¢ TOMOIIBIO
IIPOU3BOJHOU

KoauuecTBO 4acoB

KonTposbHbie

Bcero
padoThI

22 1

JuaexkTpoHHbIe (HU(pPOBbHIE)
o0pa3oBaTe/bHbIE Pecypchl

http://www.edu.ru/

http://www.school.edu.ru/

http://www.ege.edu.ru/

http://www.ict.edu.ru/

http://planeta.tspu.ru

http://uchitelu.net

http://nayrok.ru/razrabotki/

http://www.uchportal.ru

[TepBooOpazHas 1 UHTETpa

I'paduku TpUroHOMETpHUUECKUX (HYHKIIHHA.

TpI/IFOHOMCTpI/I‘-ICCKI/Ie HCPAaBCHCTBA

12 1

14 1

http://www.edu.ru/

http://www.school.edu.ru/

http://www.ege.edu.ru/

http://www.ict.edu.ru/

http://planeta.tspu.ru

http://uchitelu.net

http://nayrok.ru/razrabotki/

http://www.uchportal.ru

http://www.edu.ru/

http://www.school.edu.ru/

http://www.ege.edu.ru/

http://www.ict.edu.ru/

http://planeta.tspu.ru

http://uchitelu.net

http://nayrok.ru/razrabotki/

http://www.uchportal.ru



http://www.edu.ru/
http://www.school.edu.ru/
http://www.ege.edu.ru/
http://www.ict.edu.ru/
http://planeta.tspu.ru/
http://uchitelu.net/
http://nayrok.ru/razrabotki/
http://www.uchportal.ru/
http://www.edu.ru/
http://www.school.edu.ru/
http://www.ege.edu.ru/
http://www.ict.edu.ru/
http://planeta.tspu.ru/
http://uchitelu.net/
http://nayrok.ru/razrabotki/
http://www.uchportal.ru/
http://www.edu.ru/
http://www.school.edu.ru/
http://www.ege.edu.ru/
http://www.ict.edu.ru/
http://planeta.tspu.ru/
http://uchitelu.net/
http://nayrok.ru/razrabotki/
http://www.uchportal.ru/

WppannonaibHble, I0Ka3aTelbHbIE U
JorapumMuyecKre HepaBeHCTBA

KommiekcHble uncia

Harypanbnsle u niensie yucna

24

10

10

http://www.edu.ru/

http://www.school.edu.ru/

http://www.ege.edu.ru/

http://www.ict.edu.ru/
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Apudmernueckre onepanum ¢
JeMCTBUTENIBHBIMU YHCIIaAMU
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OCHOBHBIE METOIbI PEILICHUS LENbIX U
JIpOOHO-PALIMOHANBHBIX YPAaBHEHUHN U
HEPABEHCTB

OcCHOBHBIE METO/IBI PELLIEHUS LENbIX U
JIpOoOHO-pallMOHATILHBIX YPaBHEHUN U
HEPABEHCTB

OcHOBHBIE MCTOABI pCICHHUA LCIIBIX U
JIpOOHO-PALIMOHANBHBIX YPaBHEHUHN U
HEPABEHCTB
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MHOrowieHsl OT OAHON NEPEMEHHOM.
Jlenenue MHOTO4YI€Ha HA MHOTOUJIEH C
octatkoM. Teopema bezy

MHorouIeHsbI ¢ 1eabIMA KO3(PhUIIMeHTaMH.

Teopema Buera

Pemrenne cucreM TMHENHBIX YpaBHEHUI

http://www.edu.ru/

http://www.school.edu.ru/

http://www.ege.edu.ru/

http://www.ict.edu.ru/

http://planeta.tspu.ru

http://uchitelu.net

http://nayrok.ru/razrabotki/

http://www.uchportal.ru

http://www.edu.ru/

http://www.school.edu.ru/

http://www.ege.edu.ru/

http://www.ict.edu.ru/

http://planeta.tspu.ru

http://uchitelu.net

http://nayrok.ru/razrabotki/

http://www.uchportal.ru

http://www.edu.ru/

http://www.school.edu.ru/

http://www.ege.edu.ru/

http://www.ict.edu.ru/

http://planeta.tspu.ru

http://uchitelu.net

http://nayrok.ru/razrabotki/

http://www.uchportal.ru

18

Pemenue cucreM IMHENHBIX ypaBHEHUI

http://www.edu.ru/

http://www.school.edu.ru/

http://www.ege.edu.ru/

http://www.ict.edu.ru/

http://planeta.tspu.ru

http://uchitelu.net



http://www.edu.ru/
http://www.school.edu.ru/
http://www.ege.edu.ru/
http://www.ict.edu.ru/
http://planeta.tspu.ru/
http://uchitelu.net/
http://nayrok.ru/razrabotki/
http://www.uchportal.ru/
http://www.edu.ru/
http://www.school.edu.ru/
http://www.ege.edu.ru/
http://www.ict.edu.ru/
http://planeta.tspu.ru/
http://uchitelu.net/
http://nayrok.ru/razrabotki/
http://www.uchportal.ru/
http://www.edu.ru/
http://www.school.edu.ru/
http://www.ege.edu.ru/
http://www.ict.edu.ru/
http://planeta.tspu.ru/
http://uchitelu.net/
http://nayrok.ru/razrabotki/
http://www.uchportal.ru/
http://www.edu.ru/
http://www.school.edu.ru/
http://www.ege.edu.ru/
http://www.ict.edu.ru/
http://planeta.tspu.ru/
http://uchitelu.net/

19

Marpuna cucTeMsl JIMHEWHBIX YPAaBHEHUM.

Onpenenurens MaTpuLpl 2X2, ero
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BBIYMCIICHUE €TI0 3HAYCHUS

http://nayrok.ru/razrabotki/

http://www.uchportal.ru

http://www.edu.ru/

http://www.school.edu.ru/

http://www.ege.edu.ru/

http://www.ict.edu.ru/

http://planeta.tspu.ru

http://uchitelu.net

http://nayrok.ru/razrabotki/

http://www.uchportal.ru

20

Ornpenenurens MaTpUIlbl 2X2, €ero
F€OMETPUYECKHUI CMBICI U CBOMCTBA;
BBIUMCJICHUE €r0 3HAYCHUS

http://www.edu.ru/

http://www.school.edu.ru/

http://www.ege.edu.ru/

http://www.ict.edu.ru/

http://planeta.tspu.ru

http://uchitelu.net

http://nayrok.ru/razrabotki/

http://www.uchportal.ru

21

22

IIpuMeHeHne onpenenuTens s PeIeHNs
CUCTEMBI JINHEWHBIX YPAaBHEHUI
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Pemenne npukiiagHbIX 3a1a4 ¢ IOMOIIBIO
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KonrponbHas pabora: "PanmonanbHele
yYpaBHEHHUs U HepaBeHCTBA. CHCTEMBI
JUMHENHBIX ypaBHEHUN"

OyHKIMS, CIIOCOObI 3a1aHus (PYHKIUH.
B3anmuo obparubie pynkiun. Kommnosumms
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I'paduk PpyHKUIMU. DIeMeHTapHbIE
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OO6nacTp onpeneneHuss 1 MHOKECTBO
3HaueHud ¢pynkuuu. Hynu dyHkmm.
[TpoMexyTKH 3HAK OCTOSIHCTBA

YérHble 1 HeUETHBIE (QYHKIINU.
[Tepuonuueckue Gpynkuuu. [IpomexyTku
MOHOTOHHOCTH (PYHKIIMH

MakcuMyMbl U MUHUMYMBI (DYHKITHH.
HauOoinsee 1 HanMeHblliee 3HAUYECHNUE
(GYHKIIMHM Ha IPOMEXKYTKE

http://www.edu.ru/

http://www.school.edu.ru/

http://www.ege.edu.ru/

http://www.ict.edu.ru/

http://planeta.tspu.ru

http://uchitelu.net

http://nayrok.ru/razrabotki/

http://www.uchportal.ru

http://www.edu.ru/

http://www.school.edu.ru/

http://www.ege.edu.ru/

http://www.ict.edu.ru/

http://planeta.tspu.ru

http://uchitelu.net

http://nayrok.ru/razrabotki/

http://www.uchportal.ru

http://www.edu.ru/

http://www.school.edu.ru/

http://www.ege.edu.ru/

http://www.ict.edu.ru/

http://planeta.tspu.ru

http://uchitelu.net

http://nayrok.ru/razrabotki/

http://www.uchportal.ru



http://www.ege.edu.ru/
http://www.ict.edu.ru/
http://planeta.tspu.ru/
http://uchitelu.net/
http://nayrok.ru/razrabotki/
http://www.uchportal.ru/
http://www.edu.ru/
http://www.school.edu.ru/
http://www.ege.edu.ru/
http://www.ict.edu.ru/
http://planeta.tspu.ru/
http://uchitelu.net/
http://nayrok.ru/razrabotki/
http://www.uchportal.ru/
http://www.edu.ru/
http://www.school.edu.ru/
http://www.ege.edu.ru/
http://www.ict.edu.ru/
http://planeta.tspu.ru/
http://uchitelu.net/
http://nayrok.ru/razrabotki/
http://www.uchportal.ru/
http://www.edu.ru/
http://www.school.edu.ru/
http://www.ege.edu.ru/
http://www.ict.edu.ru/
http://planeta.tspu.ru/
http://uchitelu.net/
http://nayrok.ru/razrabotki/
http://www.uchportal.ru/

30

31

32

JluneliHasi, KBagpaTU4Has U JPOOHO-
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KourponsHas padora: "Crenennas
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[TpeoOpa3oBaHUs YHCIOBBIX BBIPAKECHHIH,
COJIepXKAaIINX CTETIEHU U KOPHU

[IpeoOpa3oBaHUs YUCIOBBIX BBIPAXKEHUH,
COJIEpXKAIINX CTETICHH U KOPHU
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HppauuonansHble ypaBHeHUsA. OCHOBHbIE
METO/IbI peIIeHUs] UPPALIUOHAIBHBIX
YpaBHEHUN

Wppaunonansubie ypaBHeHHs. OCHOBHBIE
METO/IbI PELLIEHUS HPPALUOHAIBHBIX
ypaBHEHUU
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PaBHOCUIIBHBIE TIEPEXO/IBI B PEILIEHUT
MPPALMOHAJIBHBIX YPABHEHUN

PaBHOCHIIBHBIE TIEPEXO/Ibl B PELICHUN
UPPALMOHATIBHBIX YPaBHEHHIA
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CoiicTBa u rpaduk KOpHS N-0if cTENeHN
Kak (PyHKIIMH 0OpaTHOW CTEIEHH C
HaTypaJIbHbIM I10Ka3aTeseM
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CoiicTBa u rpaduk KOpHS N-0if CTENICHN
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Konrponbnas pabora: "CpoiicTBa u rpadux
KOpPHsI n-oi creneHu. MppanmuoHanbHele
ypaBHeHHUA"

CreneHsb ¢ pallMOHAIBHBIM MTOKa3aTeIeM U
€€ CBOIICTBa
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CTCHGHI) C paIlI/IOHaJH)HI)IM II0KA3aTCJIEM U
eé CBOIiCTBa
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CreneHsb ¢ pallMOHAIBHBIM IOKa3aTeIeM U
e€ CBOIICTBa

[Toxa3zatenbHast GpyHKIMS, €€ cBOICTBA U
rpaduk
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Hcnons3oBanue rpaduka QyHKIUN AJIs
pelieHus: ypaBHEHU I

[Toka3zaTenbHbie ypaBHeHUs1. OCHOBHBIE
METO/IbI PELICHUS [T0KA3aTEeIbHbIX
ypaBHEHUU

[TokazaTenpHbIe ypaBHeHUsI. OCHOBHBIE
METO/IbI PEIICHHSI TTOKA3aTeIbHBIX
ypaBHEHUU
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[Tokazarenbublie ypaBHeHUs. OCHOBHbBIE
METO/Ibl PEIICHUs TOKa3aTEIbHbBIX
ypaBHEHUH

KoHntponbhas padora: "[lokazaTenpHas
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ITocnenoBaTeNnbHOCTH, CIIOCOOBI 3aJaHHUs
[oCieI0BaTeIbHOCTE. MeTon
MaTeMaTUYECKON HHIYKIIUU
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['eomeTpuyeckas mporpeccus

BbeckoneuHo yObIBaroIasi reoMeTpuiecKast
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JIMHENHBIN ¥ DKCIOHEHUMAIIBHBIN POCT.
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Hcnonbs3oBanue nporpeccuu sl peiieHust
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KonrtpomnbHas padora:
"ITocenoBarenbHOCTH U Mporpeccun”

HenpepoiBHbIE QYHKIINU U UX CBOICTBA
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CpoiicTBa (hyHKIMI HENPEPHIBHBIX HA
OTpEe3Ke

CpoiicTBa (hyHKIMI HEMPEPHIBHBIX HA
OTpe3Ke
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MeTton HUHTCPBAJIOB I PCHICHHA
HCPABCHCTB

Merton HUHTCPBAJIOB JIA pCIICHUS
HCPaBCHCTB

IIpuMeHeHne CBOWCTB HEMPEPBIBHBIX
GbyHKIMH 115 perenust 3a1a4
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[IpuMeHeHne CBOMCTB HENPEPBIBHBIX
(GyHKUUH 1715 pelieHus 3a1a4

[lepBast u BTOpas Mpou3BOIHbIE (PYHKINU

Ornpezenenne, reOMETPUUECKUM CMBICTT
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Onpenenenue, GU3NUECKUI CMBICIT
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YpaBHeHUE KacaTelbHOW K TpaduKy
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[Tpon3BoiHBIE 3NIEMEHTAPHBIX (GYHKLIUI

[Ipou3BoaHbIE IIEMEHTAPHBIX (DYHKIIMN
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[IpounsBoiHasA cyMMBI, IPOU3BEACHMUS,
YaCTHOTO Y KOMITO3UIIMH ()yHKIIUNA
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ITponsBogHas CyMMBI, IPOU3BENCHNUS,
YaCTHOTO U KOMITO3UIIMU (DYHKIIMH

[IponsBoHas cyMMBI, IPOU3BEACHMUS,
YaCTHOT'O ¥ KOMIO3ULIUU (PYHKIUI

Kontponbnas padora: "[IponsBognas”
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[ToBTOpenue, 06001IeHNE, CUCTEMaTH3aIUs
3HaHui: "YpaBHeHus"

[ToBTOpeHue, 06001IeHNE, CUCTEMaTH3aIUs
3HaHui: "OyHkIUNK"
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OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

HtoroBast kKoHTpoJIbHAs paboTa

[ToBTOpEHME, 0000IIEHUE, CUCTEMATH3 AL
3HAHUN
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11 KITACC

Ne i/

Tema ypoka

[IpuMeHeHne npou3BOHOM K
uccienoBaHui0 GyHKIMI HA MOHOTOHHOCTh
U DKCTPEMYMBI

[IpuMeHeHne Mpon3BOHOM K
UCCIEeI0BaHUI0 (QYHKIMII HA MOHOTOHHOCTh
U DKCTPEMYMBI

KoauuecTBO 4acoB

Bcero

KonTpoJbHbIe
padoThI

DJIEeKTPOHHbBIE

uudposeie
oOpa3oBaTe/ibHbIE

pecypchl
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[IpuMeHeHne Npou3BOJHOM K
UCCIIeIOBAaHUIO (PYHKIMI HA MOHOTOHHOCTb
U DKCTPEMYMBI

[IpumeHeHne Mpou3BOIHOM K
uccienoBaHuio GyHKIMI HA MOHOTOHHOCTh
U DKCTPEMYMBI
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http://www.edu.ru/

http://www.school.edu.ru/

http://www.ege.edu.ru/

http://www.ict.edu.ru/

http://planeta.tspu.ru



http://www.uchportal.ru/
http://www.edu.ru/
http://www.school.edu.ru/
http://www.ege.edu.ru/
http://www.ict.edu.ru/
http://planeta.tspu.ru/
http://uchitelu.net/
http://nayrok.ru/razrabotki/
http://www.uchportal.ru/
http://www.edu.ru/
http://www.school.edu.ru/
http://www.ege.edu.ru/
http://www.ict.edu.ru/
http://planeta.tspu.ru/
http://uchitelu.net/
http://nayrok.ru/razrabotki/
http://www.uchportal.ru/
http://www.edu.ru/
http://www.school.edu.ru/
http://www.ege.edu.ru/
http://www.ict.edu.ru/
http://planeta.tspu.ru/
http://uchitelu.net/
http://nayrok.ru/razrabotki/
http://www.uchportal.ru/
http://www.edu.ru/
http://www.school.edu.ru/
http://www.ege.edu.ru/
http://www.ict.edu.ru/
http://planeta.tspu.ru/

http://uchitelu.net

http://nayrok.ru/razrabotki/

http://www.uchportal.ru

Haxoxnenne HauOOJIbIIErO U
HaWMEHBIIIETO 3HAYCHUS HEMPEPHIBHON
(GyHKIIUM Ha OTpe3Ke

Haxoxxaenue HarnOoIbIIero u
HaVMEHBIIIETO 3HAYEHUS HENIPEPBIBHON
(GyHKIIMM Ha OTpe3Ke
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Haxoxnenue HanOOJIbIIETO U
HaUMEHBIIIETO 3HAYCHUS HETPEPHIBHON
(GyHKIMU Ha OTpe3Ke
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Haxoxnenue HanOOJIBIIEr0 U
HaWMEHBIIIETO 3HAYCHUS HEMTPEPHIBHON
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(GyHKINU Ha OTpE3Ke

Haxoxnenune HanOobIIero u
HaVMEHBIIIETO 3HAYEHUS HEIIPEPBIBHON
GbyHKINU Ha OTpE3Ke
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[IpuMeHeHne Npon3BOHON IS
HAXO0XICHNS HaWIY4Ilero peieHus B
MPUKJIAHBIX 3a]ja4ax
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[Tpumenenne npou3BOTHOM IS
HAax0>KJICHUsI HAWJTYYILEro perieHus B
MPUKJIAHBIX 3a/1a4ax

[Ipumenenne npou3BOIHOMN JUIs
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OIIPEIETICHUS CKOPOCTH U YCKOPEHUS
polecca, 3alaHHOro (GopMyJIol Wiu
rpaduKoM

[IpuMeHeHne MpON3BOIHOMN IS
OIIPEJIEJIEHUS] CKOPOCTH U YCKOPEHUS
nporecca, 3alaHHOro (HopMyJION MITN
rpaduKoM
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18

Kommnosurus ¢hyHkImit

Kommosurus ¢hyHKImit
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20

21

Kommnosumus hyHkmmii

I'eomeTpuueckue oOpas3sl ypaBHEHUN Ha
KOOPJIUHATHOMN TUIOCKOCTH

I'eomeTpuueckue oOpa3sl ypaBHEHHH Ha
KOOPJAMHATHOM INIOCKOCTH
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Kontponbnas padota: "UccnenoBanue
(GYHKIUH ¢ TOMOIIBIO TPOU3BOTHON"

http://www.edu.ru/

http://www.school.edu.ru/

http://www.ege.edu.ru/

http://www.ict.edu.ru/

http://planeta.tspu.ru



http://www.uchportal.ru/
http://www.edu.ru/
http://www.school.edu.ru/
http://www.ege.edu.ru/
http://www.ict.edu.ru/
http://planeta.tspu.ru/
http://uchitelu.net/
http://nayrok.ru/razrabotki/
http://www.uchportal.ru/
http://www.edu.ru/
http://www.school.edu.ru/
http://www.ege.edu.ru/
http://www.ict.edu.ru/
http://planeta.tspu.ru/
http://uchitelu.net/
http://nayrok.ru/razrabotki/
http://www.uchportal.ru/
http://www.edu.ru/
http://www.school.edu.ru/
http://www.ege.edu.ru/
http://www.ict.edu.ru/
http://planeta.tspu.ru/
http://uchitelu.net/
http://nayrok.ru/razrabotki/
http://www.uchportal.ru/
http://www.edu.ru/
http://www.school.edu.ru/
http://www.ege.edu.ru/
http://www.ict.edu.ru/
http://planeta.tspu.ru/

http://uchitelu.net

http://nayrok.ru/razrabotki/

http://www.uchportal.ru

23

24

[TepBooOpazHas, OCHOBHOE CBOHCTBO
MepPBOOOPA3HBIX

[lepBooOpa3Hble 35eMeHTapHbIX (QYHKIUH.
[IpaBuiia Hax0X/1€HNS IEPBOOOPA3HBIX
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[TepBooOpazHble 351eMEeHTapHBIX (QYHKIUH.
[IpaBuiia HaxOXk/1€HNS IEPBOOOPA3HBIX
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NHuterpai. I'eoMeTpudecKnidi CMBICI
MHTErpajia
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Berurciienue onpenenéHHOro HHTerpasa mo
dbopmyiie Hetorona-Jlelioamma
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Brruncnenue onpenenéHHOro HHTErpaia mo
dhopmyne HeroTona-Jleitonuma
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[IpumeHeHHe UHTErpaia A1 HaX0XKACHUS
TUIOIIAEH TUIOCKUX UTyp

HpI/IMCHCHI/IC HHTCrpaia i1 HaXOKIACHUA
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00BEMOB reOMETPUIECKHX TET

[Tpumeps! pemennii qudQepeHnraIbHbIX
YpaBHEHUU
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[Ipumeps! penieHnit AMQpepeHnnaIbHbIX
ypaBHEHUH

MaremaTrnueckoe MOAECITMPOBAHUE
peabHBIX MPOIECCOB C MOMOILBIO
muddepeHIranbHbIX ypaBHEHUH
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Kontponbnas padota: "[lepBoobpazHas u
uHTerpan

Tpuronomerpuyeckue GyHKINH, UX
CBOICTBA U TpaduKu

Tpuronomerpuyeckue GyHKINU, UX
CBOMCTBA U TrpaduKu
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HEPABEHCTB

Kontponbnas padota: "HppanmoHaibHbie,
MoKa3aTeIbHbIE U Jorapu(MuIecKkue
HepaBeHCTBa"

http://www.ict.edu.ru/

http://planeta.tspu.ru

http://uchitelu.net

http://nayrok.ru/razrabotki/

http://www.uchportal.ru
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http://nayrok.ru/razrabotki/

http://www.uchportal.ru
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KomrmiekcHele uncna. AnreOpandeckas u
TPUTOHOMETpHUEcKas (opMbI 3arucu
KOMITJIEKCHOTO YHCIIa

http://www.edu.ru/

http://www.school.edu.ru/

http://www.ege.edu.ru/

http://www.ict.edu.ru/

http://planeta.tspu.ru

http://uchitelu.net

http://nayrok.ru/razrabotki/

http://www.uchportal.ru
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75

KommiekcHele uncna. AnreOpandeckas u
TpUTrOHOMETpHUECKasi POPMBI 3aucu
KOMILJIEKCHOTO YHCIIa

Apudmernueckre onepaum ¢

http://www.edu.ru/

http://www.school.edu.ru/

http://www.ege.edu.ru/

http://www.ict.edu.ru/

http://planeta.tspu.ru

http://uchitelu.net

http://nayrok.ru/razrabotki/
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KOMIIJICKCHBIMHU YK CJIaMH

Apudmerndeckue onepauu ¢
KOMIIJICKCHBIMHU YK CJIaMU

http://www.school.edu.ru/

http://www.ege.edu.ru/

http://www.ict.edu.ru/

http://planeta.tspu.ru

http://uchitelu.net

http://nayrok.ru/razrabotki/

http://www.uchportal.ru

http://www.edu.ru/

http://www.school.edu.ru/

http://www.ege.edu.ru/

http://www.ict.edu.ru/

http://planeta.tspu.ru

http://uchitelu.net

http://nayrok.ru/razrabotki/

http://www.uchportal.ru
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78

N3o0pakeHne KOMIUJIEKCHBIX YMCeN Ha
KOOPJIUHATHON TUIOCKOCTH

N3o0pakeHne KOMIUJIEKCHBIX YHCel Ha
KOOPJIUHATHON TUIOCKOCTH

http://www.edu.ru/

http://www.school.edu.ru/

http://www.ege.edu.ru/

http://www.ict.edu.ru/

http://planeta.tspu.ru

http://uchitelu.net

http://nayrok.ru/razrabotki/

http://www.uchportal.ru

http://www.edu.ru/

http://www.school.edu.ru/

http://www.ege.edu.ru/

http://www.ict.edu.ru/

http://planeta.tspu.ru

http://uchitelu.net

http://nayrok.ru/razrabotki/
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http://uchitelu.net/
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http://nayrok.ru/razrabotki/

http://www.uchportal.ru
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80

81

®opmyna Myaspa. Kopuu n-oii ctenenu u3
KOMIIJIEKCHOTO YHUCIIa

®opmyna Myaspa. Kopau n-oii ctenenu us3
KOMIIJIEKCHOT'O YHUCIIa

HpI/IMeHeHI/Ie KOMIIJICKCHBIX YHMCCJI OJIA
peiCHuA (1)I/I3I/I‘-I€CKI/IX U TrCOMCTPHUICCKUX
3aga4

http://www.edu.ru/

http://www.school.edu.ru/

http://www.ege.edu.ru/

http://www.ict.edu.ru/

http://planeta.tspu.ru

http://uchitelu.net

http://nayrok.ru/razrabotki/

http://www.uchportal.ru

http://www.edu.ru/

http://www.school.edu.ru/

http://www.ege.edu.ru/
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http://www.school.edu.ru/

http://www.ege.edu.ru/

http://www.ict.edu.ru/

http://planeta.tspu.ru

http://uchitelu.net

http://nayrok.ru/razrabotki/

http://www.uchportal.ru
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Kontponbnas padota: "KommiekcHbie
gucia"

http://www.edu.ru/

http://www.school.edu.ru/

http://www.ege.edu.ru/

http://www.ict.edu.ru/

http://planeta.tspu.ru
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http://www.uchportal.ru
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84

HaTypaJ'IBHHe H O CIbIC YHCiIa

HarypanbHsle u nensle yucna
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http://www.ege.edu.ru/
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http://nayrok.ru/razrabotki/

http://www.uchportal.ru
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HpI/IMeHeHI/Ie IMPU3HAKOB JACIMMOCTH LEIJIBIX
YHUCCJI

http://www.edu.ru/

http://www.school.edu.ru/

http://www.ege.edu.ru/

http://www.ict.edu.ru/

http://planeta.tspu.ru

http://uchitelu.net

http://nayrok.ru/razrabotki/

http://www.uchportal.ru
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HpI/IMeHeHI/Ie IMPU3HAKOB JACIMMOCTH LEIJIBIX
YHUCCJI

http://www.edu.ru/

http://www.school.edu.ru/

http://www.ege.edu.ru/



http://uchitelu.net/
http://nayrok.ru/razrabotki/
http://www.uchportal.ru/
http://www.edu.ru/
http://www.school.edu.ru/
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http://www.ege.edu.ru/
http://www.ict.edu.ru/
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http://www.ict.edu.ru/
http://planeta.tspu.ru/
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http://nayrok.ru/razrabotki/
http://www.uchportal.ru/
http://www.edu.ru/
http://www.school.edu.ru/
http://www.ege.edu.ru/

87

[IpuMeHeHne MPU3HAKOB ACIIMMOCTH LEIIbIX
gucen: HOJl m HOK

http://www.ict.edu.ru/

http://planeta.tspu.ru

http://uchitelu.net

http://nayrok.ru/razrabotki/

http://www.uchportal.ru

http://www.edu.ru/

http://www.school.edu.ru/

http://www.ege.edu.ru/

http://www.ict.edu.ru/

http://planeta.tspu.ru

http://uchitelu.net

http://nayrok.ru/razrabotki/

http://www.uchportal.ru

88

HpI/IMeHeHI/Ie MMPU3HAKOB ACIMMOCTH LECIIBIX
gucen: HOJl m HOK

http://www.edu.ru/

http://www.school.edu.ru/

http://www.ege.edu.ru/

http://www.ict.edu.ru/

http://planeta.tspu.ru

http://uchitelu.net

http://nayrok.ru/razrabotki/

http://www.uchportal.ru
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90

HpI/IMCHCHI/IC MMPU3HAKOB JCJIUMOCTHU LECJIBIX
YUCCII: OCTATKH 110 MOIAYJIIO

HpI/IMCHCHI/IC MMPU3HAKOB JACIMMOCTH LICJIbIX

http://www.edu.ru/

http://www.school.edu.ru/

http://www.ege.edu.ru/

http://www.ict.edu.ru/

http://planeta.tspu.ru

http://uchitelu.net
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http://www.uchportal.ru

http://www.edu.ru/
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http://www.uchportal.ru/
http://www.edu.ru/

91

YUCCII: OCTAaTKH 110 MOIAYJIIO

HpI/IMCHCHlfle IMMPU3HAKOB ACIMMOCTH LCJIBIX
YHUCCII: aJITOPUTM EBKJ’II/Il[a AJId pCIICHUA
3aJa4 B IICJIbIX YHCJiaX

http://www.school.edu.ru/

http://www.ege.edu.ru/

http://www.ict.edu.ru/

http://planeta.tspu.ru

http://uchitelu.net

http://nayrok.ru/razrabotki/

http://www.uchportal.ru

http://www.edu.ru/

http://www.school.edu.ru/
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http://nayrok.ru/razrabotki/

http://www.uchportal.ru

92

93

Kontponbnas pabota: "Teopust 1menbix
yucen"

Cucrema 1 COBOKYITHOCTh ypaBHEHHII.
PaBHOCHIIBHBIE CUCTEMBI U CUCTEMBI-
CIIeICTBUS

http://www.edu.ru/

http://www.school.edu.ru/

http://www.ege.edu.ru/

http://www.ict.edu.ru/

http://planeta.tspu.ru

http://uchitelu.net

http://nayrok.ru/razrabotki/

http://www.uchportal.ru

http://www.edu.ru/

http://www.school.edu.ru/

http://www.ege.edu.ru/

http://www.ict.edu.ru/

http://planeta.tspu.ru

http://uchitelu.net

http://nayrok.ru/razrabotki/
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http://www.ict.edu.ru/
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http://www.uchportal.ru
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95

96

Cucrema 1 COBOKYITHOCTh YpaBHEHHIA.
PaBHOCHIIBHBIE CUCTEMBI U CUCTEMBI-
CIIeICTBUSA

OCHOBHEBIE MCTOJbI PCIICHHA CUCTEM U
COBOKynHOCTGﬁ pairuOHAJIbHBIX ypaBHeHI/Iﬁ

OcHOBHBIE MCTOJbI pCHICHUA CUCTEM U
COBOKYITHOCTEMN MPpaMOHATbHbBIX
YpaBHEHUU

http://www.edu.ru/

http://www.school.edu.ru/

http://www.ege.edu.ru/

http://www.ict.edu.ru/

http://planeta.tspu.ru

http://uchitelu.net

http://nayrok.ru/razrabotki/

http://www.uchportal.ru

http://www.edu.ru/

http://www.school.edu.ru/

http://www.ege.edu.ru/

http://www.ict.edu.ru/

http://planeta.tspu.ru

http://uchitelu.net

http://nayrok.ru/razrabotki/

http://www.uchportal.ru

http://www.edu.ru/

http://www.school.edu.ru/

http://www.ege.edu.ru/

http://www.ict.edu.ru/

http://planeta.tspu.ru

http://uchitelu.net

http://nayrok.ru/razrabotki/

http://www.uchportal.ru
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OcHOBHBIE METOJbI pCHICHUA CUCTEM U
COBOKYHHOCTeﬁ IMOKa3aTCIBbHBIX ypaBHCHI/Iﬁ

http://www.edu.ru/

http://www.school.edu.ru/

http://www.ege.edu.ru/

http://www.ict.edu.ru/

http://planeta.tspu.ru
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http://www.uchportal.ru
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OCHOBHEBIE MCTOJbI PCIICHHA CUCTEM U
COBOKynHOCTGﬁ IIOKAa3aTCJIbHBIX ypaBHeHI/Iﬁ

OCHOBHBIE METOBI PELIEHUS CUCTEM U
COBOKYITHOCTEM JIorapu(pMUUECKUX
YpaBHEHUU

http://www.edu.ru/

http://www.school.edu.ru/

http://www.ege.edu.ru/

http://www.ict.edu.ru/

http://planeta.tspu.ru

http://uchitelu.net

http://nayrok.ru/razrabotki/

http://www.uchportal.ru

http://www.edu.ru/

http://www.school.edu.ru/

http://www.ege.edu.ru/

http://www.ict.edu.ru/

http://planeta.tspu.ru

http://uchitelu.net

http://nayrok.ru/razrabotki/

http://www.uchportal.ru

100

OCHOBHBIE METO/BI PELIEHUSI CUCTEM U
COBOKYITHOCTEH JIorapu(MUUECKUX
ypaBHEHUU

http://www.edu.ru/

http://www.school.edu.ru/

http://www.ege.edu.ru/

http://www.ict.edu.ru/

http://planeta.tspu.ru

http://uchitelu.net

http://nayrok.ru/razrabotki/

http://www.uchportal.ru

101

[IpuMeHeHne cucTeM K pEeIEHUIO
MaTeMaTHYeCKUX 3a/1a4 U 3a]1a4 U3

http://www.edu.ru/

http://www.school.edu.ru/

http://www.ege.edu.ru/
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http://nayrok.ru/razrabotki/
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pa3nuyHbIX 0071acTeil HAYKH U peabHOM
YKU3HU, HHTEPIIPETALUs II0JIY4EHHBIX
pe3yJIbTaTOB

HpI/IMeHeHI/Ie CHUCTEM K PCIHICHUTIO
MAaTEMATHYCCKHUX 3aJa4 U 3a1a4 U3

http://www.ict.edu.ru/

http://planeta.tspu.ru

http://uchitelu.net

http://nayrok.ru/razrabotki/

http://www.uchportal.ru

http://www.edu.ru/

http://www.school.edu.ru/

http://www.ege.edu.ru/

http://www.ict.edu.ru/

102 pa3nuyHbIX 001acTeil HAYKH U peabHOM http://planeta.tspu.ru
KH3HU, I/IHTepHpeTaHI/Iﬂ HOJIyT-IeHHI)IX http'//uchitelu net
pe3yIbTaToB http://nayrok.ru/razrabotki/

http://www.uchportal.ru

http://www.edu.ru/
HpI/IMeHeHI/Ie HepaBeHCTB K pemeHmo http://WWW.SChOOl.edU.rU/

http://www.ege.edu.ru/
MaTeMaTH4YeCKHX 3a1ay4 U 3a7a4 13 ;

103 a3JAYHBIX 00JaCTER HAYKU U PEeaIbHON http:/Mwawaw.ict.edu.ru/

p YKHH P http://planeta.tspu.ru
KH3HU, I/IHTepHpeTaHI/ISI HOqueHHBIX http,//uchitelu net
pe3yIbTaToB http://nayrok.ru/razrabotki/
http://www.uchportal.ru
http://www.edu.ru/
http://www.school.edu.ru/
KonTponbnas padota: "Cucrembl http://www.ege.edu.ru/

104 palMOHAIBbHBIX, UPPALMOHAIBHBIX http://www.ict.edu.ru/
MOKa3aTeJIbHBIX U JIOTapU(PMUIECKUX http://planeta.tspu.ru
ypaBHeHHii" http://uchitelu.net

http://nayrok.ru/razrabotki/
http://www.uchportal.ru

105 PannonaspHble ypaBHEHHUS ¢ TapaMeTpamMu http://www.edu.ru/
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[ToBTOpEHME, 0000IIEHNE, CHCTEMATH3 AL
3HaHuii: "HepaBencrna"
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* MaTemartuka: anredpa 1 Havajla MaTeMaTHYECKOTO aHaIN3a, FTEOMETPHSI.
AnreOpa v Havasia MaTeMaTH4YecKoro ananusa, 11 kimacce/ Hukonsckuit C.M.,
[ToranoB M.K., PemernukoB H.H. u npyrue, AkiinonepHoe o0111ecTBO

«3parenbetBO «lIpocBenieHne»

METOJNUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

IMNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

Poccuiickuii o01eo0pa3oBaTenbHbINA MOPTaT

http://www.edu.ru/

http://www.school.edu.ru/

OdunuanbHbIil ”HGOPMAIIMOHHBIN TOPTAJI €IUHOTO TOCYAAPCTBEHHOTO
3K3aMC€Ha

http://www.ege.edu.ru/

NudopmanimoHHO-KOMMYHUKAITMOHHBIE TEXHOJIOTUH B 00pa30BaHuH,
http://www.ict.edu.ru/

Caiir "Ilegarornueckas riaHera"



http://planeta.tspu.ru

Caiit "Yuurento.net"
http://uchitelu.net
“ITpurmamaem Ha Ypok.RU"
http://nayrok.ru/razrabotki/
YuurenbCKkui noprain

http://www.uchportal.ru






