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MNOACHUTEJIBHASA 3AIINCKA

VYuebnbiii kKypc «AnreOpa M Hayajga MaTEMaTUYECKOTO aHAIIU3a» SIBISETCS
OJIHUM W3 Hauboyiee 3HAYMMBIX B IpOrpaMMe cpefaHero oOiero oOpa3oBaHws,
MTOCKOJIBKY, C OJTHOM CTOPOHBI, OH OOECTIeUnBACT MHCTPYMEHTAJIbHYIO 0a3y is
U3YyYEHHUS BCEX €CTECTBEHHO-HAYYHBIX KYpPCOB, a C IPYroi CTOPOHBI, (hopMUpyeT
JIOTUYECKOE U a0CTPAKTHOE MBIIUICHUE O0yYaroMIMXCcsd Ha YPOBHE, HEOOXOIUMOM
JUIsl OCBOEHUS MH(MOpPMATUKU, OOIIECTBO3HAHMS, UCTOPHUH, CIOBECHOCTH U APYTHX
qUucHUIUIMH. B pamkax maHHOro ydeOHOro kypca oOydaroniuecsi OBJIAJEeBalOT
YHHBEpPCaJbHBIM S3BIKOM COBPEMEHHON HaykH, KoTopas (opMyIHpyeT cBOU
JOCTHKEHHS B MaTeMaTH4eckoi hopme.

VYyebHblli Kypc anreOpsl M Havajl MaTeMaTHUYECKOro aHallh3a 3aKjIa/IbIBaeT
OCHOBY JJI YCIEUIHOTO OBJIQJCHUs] 3aKOHaMU (U3MKH, XHUMHUHU, OHOJIOTHUH,
MOHMMAaHUS OCHOBHBIX TEHICHIIMN Pa3BUTHUSI SKOHOMHKH U OOIIECTBEHHON YKU3HH,
MO3BOJIAET OPHEHTHUPOBATHCA B COBPEMEHHBIX IHQPPOBBIX U KOMITBIOTEPHBIX
TEXHOJOTHIX, YBEPEHHO HCIONB30BaTh UX IS JajbHEHWIIero oOpa3oBaHUsS U B
NOBCEIHEBHOH kM3HU. B TO ke Bpems oBlajieHHE aOCTPAaKTHBIMU M JIOTUYECKU
CTPOTMMHU KOHCTPYKIUSMHU ainreOpbl M MaTEeMaTHUUECKOro aHaju3a pa3BUBAET
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTUHHOCTH, /JIOKa3bIBAThH
YTBEPKACHHUS C TIOMOINBIO WHAYKIIMH U PACCyXKIaTh JIEAYKTUBHO, MCIOJIb30BAThH
0000IIeHNE W KOHKpPETH3aluio, a0CTparupoBaHWE U aHAJIOTHi0, (OpPMHUPYET
KpEaTUBHOE U KPUTHUUYECKOE MBIIIICHUE.

B xone usyuenus yueOHOro kypca «Aisredbpa M Hayalla MaTeMaTH4YECKOrO
aHaM3a» 00ydYarIIuecs MOTyYaroT HOBBIA OMBIT PEIICHUs MPUKIAJHBIX 3a/ad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJENIEH PEaJbHbIX CUTYAllUH,
UHTEPIIPETAllUd  TOJYYEHHBIX  pELIeHWH, 3HAaKOMSTCI C  IpUMepaMu
MaTeMaTUYECKUX 3aKOHOMEPHOCTEM B MpHUpPOAE, HayKe U HCKYCCTBE, C
BBIIAIOIIMMUCS MATEMAaTUYECKUMHU OTKPBITHSIMHA U UX aBTOPAMHU.

YyeOHblld Kypc 00JaaeT 3HAYUTENbHBIM BOCIHUTATEIBbHBIM MOTEHIIHAIIOM,
KOTOPBI peanu3yeTrcss Kak uepe3 Y4eOHbI Marepual, CIOCOOCTBYIOIINN
(GbOopMHpPOBAHUIO HAYYHOTO MHUPOBO33PEHHS, TaK M dYepe3 crenuduxky ydeOHOM
NESTEIbHOCTH, TpeOyIolel MpOJOJKUTENbHOM  KOHIEHTpAlUd BHHUMAHUA,
CaMOCTOSITENIFHOCTH, AaKKypaTHOCTM M OTBETCTBEHHOCTH 3a IIOJIyYCHHBIH
pe3ynbTar.

B ocHoBe MeTomukm oOydeHHs] anreOpe W HavajlaM MaTeMaTH4eCKOTro
aHaJln3a JIKUT ACSITebHOCTHBIN NPUHIUI 00yUYeHHUS.

B crpykType yueOHOro kypca «Ausrebpa M Hadajga MaTeMaTH4YE€CKOTO
aHaJIKM3a» BbIJCJIEHBI CIEAYIOUIUE COAepKATEIbHO-METOAUYEeCKUEe TuHuu: «Yucna
U BBIYUCIICHU», «DyHKIMN U TpaduKn», «YpaBHEHUS U HEpaBeHCTBa», «Havana
MaTeMaTHUYeCKOro aHanusa», «MHoxecTBa u  Joruka». Bce ocHoBHbIE



COJEPKATENbHO-METOANUECKUE JIMHUM HW3YyYaloTCs Ha MPOTSHDKEHUHU JABYX JIET
oOy4eHHsI Ha YpPOBHE CpeIHEro oOIero o0pa3oBaHUs, €CTECTBEHHO JIOTIOJIHSS
JpyT Ipyra U MOCTEINEHHO HACHIIAasICh HOBBIMH T€MaMd W paszaenamu. J[aHHBIN
yu4eOHBIA KypC SIBISICTCS HMHTETPATUBHBIM, IIOCKOJIBKY OOBEIUHSIET B cebe
COJIep)KaHUE HECKOJIBKMX MaTeMaTHYeCKUX JWCIHIUINH, TaKuX Kak anreopa,
TPUTOHOMETpPHUSI, MAaTEMAaTHUYECKUN aHAINU3, TEOPUsS MHOXKECTB, MaTeMaTH4YecKas
jgoruka u apyrue. Ilo Mepe Toro kak oOydwaromuecs OBJIAJEBAIOT BCE Ooliee
IIMPOKUM MATEMAaTHYCCKUM aIlllapaToM, Y HUX MOCJIeI0BaTeNIbHO (hopMupyeTcs u
COBEPIIICHCTBYETCSI YMEHHE CTPOUTh MAaTEMaTHYEeCKyl0 MOJETh pPEaTbHOM
CUTYaIluH, MPUMEHATh 3HAHUS, TIOJTYYCHHbBIC TIPU U3YYCHHH y4eOHOTO Kypca, st
peIIeHUsI CAaMOCTOSITENTFHO C(HOPMYIUPOBAHHON MAaTeMaTHYECKOM 3aJau, a 3aTeM
WHTEPIIPETUPOBATH CBOU OTBET.

CopnepxxarenpHo-MeTOIMYecKass JUHUS «Yucia W BBIYMCICHUS) 3aBEPIIACT
(GopMHpOBaHNE HABBIKOB MCIOJIb30BaHUS JAECUCTBUTEIBHBIX UMCEN, KOTOPOE ObLIO
HayaToO Ha YPOBHE OCHOBHOTr0 00111er0 00pa3oBanusi. Ha ypoBHe cpeHero oo1iero
oOpa3zoBaHus 0co0O€ BHUMaHue yAensieTcss  (OPMUPOBAHHMIO  HABBIKOB
paIMoOHATBHBIX BBIUMCICHUN, BKIIOYAIOMIUX B CEOS MCIOIB30BAHUE Pa3IHMUHBIX
dopM 3amucu 4yMcia, YMEHUE JejaTh NPUKUJIKY, BBINOJHATH MPUOIMKEHHBIE
BBIUMCJICHMS], OLIEHUBATh YHUCIIOBbIE BBIpAXKEHUs, pabOTaTh C MaTeMAaTUYECKUMU
KOHCTaHTaMH. 3HAKOMbIe OOYYarOMIMMCS MHOXKECTBAa HaTypalbHBIX, IIEIbIX,
palMoOHaNbHBIX W JCHCTBUTENBHBIX  YHCEN  JIOMOJHSIOTCS  MHOXECTBOM
KOMIUIEKCHBIX 4YHCell. B KakIoM M3 3TUX MHOXKECTB pPAcCMaTpUBAIOTCS
CBOMCTBEHHbIE €My cleluu(pUYecKue 3aJaud M OIEepaluu: JeJIeHHE Halenlo,
ONEPUPOBAHUE OCTaTKaMU Ha MHOXKECTBE LIEJbIX 4YHCEN, 0coOble CBOMCTBA
palMoHANBHBIX M HUPPAIMOHATBHBIX YKCeN, apu(METHIECCKHUE OMEpalny, a TakKe
U3BJICYCHUE KOPHS HATYPaTbHOW CTETIEHH HA MHOMKECTBE KOMIUIEKCHBIX YHCEIL.
bnarogapsi mocienoBaTenbHOMY pPacIIMPEHHIO Kpyra HCIHOJB3YEMBIX YHCENl U
3HaKOMCTBY C BO3MOYXHOCTSMU MX MPUMEHEHHS Ul PELICHUsS Pa3iMyuHbIX 33134
dbopMupyeTcsi TpeCTaBICHNE O €IUHCTBE MATeMAaTUKH KaK HayKH U €€ POJH B
MOCTPOCHUN MOJIEJIEH pEeaNbHOTO MHUpA, HMIMPOKO HCIOJIB3YIOTCS 000O0IIeHHE U
KOHKPETH3aIHS.

Jluaust «YpaBHEHUsSI U HEPABEHCTBA» pEaJU3yeTcs Ha MPOTSHKEHUH BCETO
oOyueHusi Ha YpOBHE CpeIHero oOmiero oOpa3oBaHHUs, MOCKOJIbKY B KaXKJIOM
pasnene IlporpaMMbl MpeayCMOTPEHO pEIIEHHWE COOTBETCTBYIONIMX 3anad. B
pesynbraTte oOydaromuecs OBIAJEBAIOT PA3IUYHBIMH  METOJaMH  PCIICHHS
palMoHaNbHBIX, HpPpaIlMOHAIbHBIX, IOKAa3aTEeNbHbIX, JOTapUPMUUECKUX U
TPUTOHOMETPUUYECKUX YypPAaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKXke 3ajad,
coaepkamux mnapameTpol. [lodydeHHbIE yMEHHS IIMPOKO HCHOJIb3YIOTCS MpH
UCCIIeIOBaHNH (DYHKIIUH C TIOMOIIBIO MPOU3BOJHOM, P PEIICHUH MPHUKIATHBIX



3a]a4 W 3a7a4 Ha HaXOXKJIEHHE HauOOJBIINX M HAUMEHBIINX 3HAYeHUH (PyHKUIUU.
Jannast copep:xarenbHas JUHUS BKIIIOYaeT B ceOs Takke (OpMUPOBAHUE YMEHUN
BBIMOJHATH  pacu€Tel 1o  (opmynam, mpeoOpa3oBaHUs  pPalMOHAIBHBIX,
UPPALMOHAIBHBIX W TPUTOHOMETPUUYECKHX BBIPAKEHHUM, a TakKe BBIPAXKEHUH,
coJlepKallluX cTerneHu W Jiorapudmbel. brarogaps u3ydeHuio anredpandeckoro
MaTepuana NPOUCXOJUT  JAJbHEWIee  pa3BUTUE  AJITOPUTMUYECKOTO U
abCTPaKTHOTO MBIIUICHUS O0y4aroumxcs, (pOpMHUPYIOTCS HaBBIKU JETYyKTHBHBIX
paccyxJieHuid,  pabOTbl C  CHMBOJBHBIMH  (QopMaMu,  MPEICTaBICHUS
3aKOHOMEpPHOCTE W 3aBUCUMOCTEH B BHJI€ PAaBEHCTB U HEpPAaBEHCTB. AnrebOpa
npemyaraeT 3(QQGEeKTUBHbIE HMHCTPYMEHTHI JUIsl PEIIEHUS MPaKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3a/]a4, HArJIAHO JEMOHCTPUPYET CBOM BO3MOXHOCTH KaK
A3bIKA HAYKH.

ConepxxarenpHo-MeTOIMYeCKass JHHUS «DYHKIMM U TpapuKu» TECHO
neperjeTaeTcs ¢ IPYyTrMMH JIMHUSIMU y4e0HOro Kypca, IMOCKOJIBKY B KaKOM-TO
CMBICJIE 3aAa€T MOCIEA0BATEIbHOCTD U3YUEHUs MaTepuana. M3ydeHue cTeneHHou,
MOKa3aTeJIbHOM, JJIOrapu(PMUUECKON U TPUTOHOMETPUUYECKUX (DYHKIIMIA, UX CBOMCTB
U rpauKOB, UCIOJIb30BaHUE (PYHKUUHU JJIs pelIeHUs 3a7a4 U3 APYIHX Yy4eOHBIX
IIPEIMETOB U PEAIBHOM U3HU TECHO CBSA3aHO KAK C MAaTEMaTHYECKUM aHAIU30M,
TaK U C pEHICHHEM ypaBHEHUN U HepaBeHCTB. [Ipu 3TOM OonblIOe BHMMAaHHE
yaensercs (OPMUPOBAHUIO YMEHHS BbIpaXaTh (POpMyJaMU 3aBUCUMOCTH MEXKIY
pa3NUYHBIMH BEJIMYMHAMH, HCCIEAOBaTh IMOJYyYEHHbIE (PYHKIUHU, CTPOUTH HX
rpaduku. Marepuan 3Tol cofepKaTelIbHOM JTMHUM HAlleJIeH Ha Pa3BUTUE YMEHUM
U HaBBIKOB, IIO3BOJISIIOIIMX BBbIpAXXaTh 3aBUCUMOCTH MEXKIY BEJIMYMHAMHU B
paznu4HOil (dopme: aHATUTHYECKOM, rpaduueckoil u cioBecHo. Ero mzyuenue
CIIOCOOCTBYET Ppa3BUTUIO aJTOPUTMUYECKOTO MBIIIJIEHUSI, CIOCOOHOCTH K
0000IIEHUIO U KOHKPETHU3ALIUU, UCTIOJIb30BAHUIO aHAJIOTHA.

CopnepxarenpHass nuHuA «Hauana MareMaTHyeckoro aHaliu3a» IO3BOJISIET
CYILIECTBEHHO PACIIMPUTH KPYI KaK MaTeMaTHYECKHX, TaK W MPUKIAJAHBIX 3aj]ad,
JOCTYIIHBIX OO0YyYarolMMCs, TaK KaK y HHUX MOSBISIETCS BO3MOXKHOCTb CTPOUTH
rpaduKu  CIOXHBIX (PYHKIHH, OMPEAeNsITh WX HauOOJbIIMEe W HaUMEHBIINE
3HAYEHHUA, BBIYUCIATH MUIOMAaAu (GUryp u oO0bEMBI T€J, HAXOAUTh CKOPOCTH M
YCKOpPEHMsI IIpoleccoB. JlaHHas cojlep)karesibHas JIMHHUS OTKPBIBAET HOBBIE
BO3MOYKHOCTH IIOCTPOEHHUS MAaTeMaTHYECKUX MOJEJIEH pealbHbIX CHTyaluH,
MO3BOJISIET HAXOJWUTh HaWJIydlllee pEHIeHHWe B TMPUKIATHBIX, B TOM YHCIE
COLIMAJIbHO-DPKOHOMHUYECKHX, 33a/ladyax. 3HAKOMCTBO C OCHOBaMH MaTeMaTH4YE€CKOTO
aHanM3a CIoCcOOCTBYET pa3BUTHIO aOCTPAKTHOTO, (POPMATBbHO-JIOTHYECKOTO U
KpPEaTUBHOTO MBIIIJICHUS, (POPMHUPOBAHUIO YMEHUN pPAClO3HAaBaTh MPOSBICHUS
3aKOHOB MaTeMaTUKH B HayKe, TEXHHKE W UCKyccTBe. OOydaromuecs: y3HaT O



BBIIAIOIIMXCS pe3yJbTaTaX, MOJIYYEHHBIX B XOJ€ Pa3BUTHUS MaTEMaTHUKU Kak
HAyKH, U 00 UX aBTOpPaXx.

ConepxarenpHO-MeTOIMYecKas TUHUSA «MHOXECTBA U JIOTUKa» BKIIOYACT B
ceOsi DJIEMEHThl TEOPUU MHOXKECTB M MaTeMaTH4ecKoW JOTUku. TeopeTuko-
MHOKECTBEHHBIE MPECTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIBHOW MAaTEMATUKU
U TpeiaraloT HamOosee YHUBEPCAJIbHBIA SA3BIK, OOBETUHSIONUINI BCE pa3nesbl
MaTeMaTUKd M €€ TMPWIOKEHHWH, OHU CBS3BIBAIOT pa3HbIE MaTEeMAaTUYECKUE
JUCUUIUIMHBL W WX MPWIOKEHUs B eauHoe wenoe. [losTomy BaxxHO 1aTh
BO3MOXKHOCTh OOy4arolmeMycss TMOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MAaTEMaTHUKH U MCIOJIb30BATH €T0 JIJISl BBIPAXKEHUS CBOMX MBICIIECH.
JpyruM BaXHbIM TPHU3HAKOM MaTE€MaTHKA KaK HayKd CIeAyeT MpU3HATh
CBOMCTBEHHYI0 €W CTPOTOCTh OOOCHOBAaHUM U CIEJOBAHUE OMpPEACIEHHBIM
OpaBWjiaM  TOCTPOEHHUS  JOKa3aTeslbCTB.  3HAKOMCTBO  C  3JIEMEHTaMH
MaTEeMaTHUYECKON JIOTMKH CIIOCOOCTBYET Pa3BUTHUIO JIOTUYECKOTO MBIIUICHUS
00y4arouXxcs, MO3BOJSIET UM CTPOUTH CBOHM PACCYKJIEHUSI Ha OCHOBE JIOTHYECKUX
npaBuil, GOPMUPYET HABBIKK KPUTUIECKOTO MBITIIICHUSI.

B yueOHOM Kkypce «AnreOpa W Hayajga MaTEMaTUYECKOTO aHaIM3a»
IPUCYTCTBYIOT OCHOBBI MAaT€MaTUYECKOTO MOJEIMPOBAHUSA, KOTOPbIE MpPU3BaHbI
coco0CTBOBaTh (POPMHUPOBAHUIO HABBIKOB IOCTPOCHUS MOJEIEH peasbHbIX
CUTyalluii, WCCIENOBaHUS OSTUX MOJENEH ¢ MOMOIIbIO ammapara anreOpbl |
MaTEeMaTHUECKOTO aHalli3a, WHTEPIPETAllMd MOJNyYeHHBIX pPe3yJbTaToB. Takue
3aJJaHUs BIUIETEHBI B KX/IbI U3 pa3/ieloB IPOTrpaMMBbl, IOCKOJIBKY BECh MaTEpHall
y4e0HOro Kypca IIMPOKO HCHOJB3YEeTCs AJsl pelleHUs NPUKIAIHbIX 3aaad. llpu
peIIEHNH  peajbHBbIX  MPAKTHUYECKUX  3adady  oOydarolmuecs  pa3BUBAIOT
HaOI0JaTeIbHOCTh, YMEHHE HaXOAWTh 3aKOHOMEPHOCTH, aOCTparupoBaThCH,
UCIIOJB30BaTh  AHAJIOTHI0, 0000maTh M KOHKPETU3UPOBATH  MPOOJIEMY.
JlesiTenbHOCTh 1O (POPMHUPOBAHUIO HABBIKOB pELICHMs MPUKIAJHBIX 3ajad
OpraHu3yeTcs B Ipolecce U3yUeHHs BCceX TeM Y4eOHOro Kypca «Anredpa 1 Havyaa
MaTEeMaTHYECKOTO aHAITu3ay.

Ha wu3yueHune yueOHOro kypca «AnreOpa M Hayajlla MaTeMaTHYECKOTO
aHanu3a» otBoauTcs B 10 kimacce — 136 yacoB (4 4aca B HEJIEIIO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

Yucia ¥ BLIYHCIEHUSA

Panmonanpabie unciia. OOBIKHOBEHHBIC U JICCSATUYHBIC JPOOH, IPOIICHTHI,
OceckoHeuHble mnepuoanueckue npoou. [IpumeHeHue apoOelt W MPOIICHTOB st
pellIeHus MPUKIIAIHBIX 3a7a4 U3 PA3JIUYHbIX OTpaciel 3HAHUM U PeaIbHOM KU3HU.

JlelictBuTenpHble 4ucia. PanuoHalnbHBIE W UpPpALMOHAIBHBIE YHCIIA.
Apudmernueckue  omepanmuy ¢ JCUCTBUTCIBHBIMA  4YHCIaMdA.  MoOyib
JEWCTBUTEILHOTO YHCia U €ro cBoicTBa. [IpubmmxEéHHBIC BBIYMCICHUS, TTPaBUIIa
OKpYTJICHUS, MPUKHUJIKA U OLICHKA PEe3yJIbTaTa BIUYMCICHUM.

Crenenr ¢ menbpIM  mnokaszareneM. bmaom Hrerorona. MHcmonb3oBanme
noAXosAEeH (GOpMbI 3aMMUCH JEHCTBUTEIBHBIX YUCEIT JIJIs1 PEIICHUS TPAKTUUYECKUX
3a/1a4 U NPEJCTaBIICHUS JaHHBIX.

Apudmernueckuii KOpeHb HaTypajJbHON CTEIICHH U €T0 CBOMCTRA.

CreneHb ¢ palMOHAJIBHBIM IIOKazaTeleM H €€ CBOMCTBa, CTENEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapupm wymcna. CpoiictBa jnorapupma. [leciTuuHble W HATypaJIbHbIE
JorapupMsl.

CuHyC, KOCHMHYC, TaHI€HC, KOTAHI€HC YMCJIOBOIO apryMeHTa. APKCHUHYC,
APKKOCHUHYC M apKTaHT'€HC YHCIIOBOTO apryMEHTa.

YpaBHeHNS U HEPABEHCTBA

ToxaecTBa M TOXKIECTBEHHbIE MpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHeHUsl. PaBHOCWIIbHBIC YpaBHEHHUSI M YpaBHEHMs-CIEACTBUA. HepaBeHCTBO,
pellIeHNE HEPABEHCTRA.

OCHOBHBIE METO/IbI PEIICHUS 1EIBIX U APOOHO-PAIIMOHATBHBIX YPABHEHUUN U
HEpPAaBEHCTB. MHOTOWIeHbl OT OJHOW TepeMeHHOW. JleneHue MHOrowwieHa Ha
MHOrOWJieH ¢ ocrtaTkoM. Teopema be3dy. MHOrouwneHsl ¢  LEJIBIMHU
kodpdunmuentamu. Teopema Buera.

[TpeoOpazoBaHus YHCIIOBBIX BRIPAKEHUM, COACPIKAIINX CTCTICHU U KOPHHU.

UppanmonaibHbie ypaBHEHHS. OcHOBHBIC METO/IBI penieHust
UppalMoHaIbHbIX YPaBHCHUH.

[TokazarenbHble ypaBHEHHS. OCHOBHBIE METOJbl PELICHHS TOKa3aTEIbHbIX

YPaBHCHUM.
[IpeoOpa3zoBaHue BRIpAXKEHH, COACPIKAITUX JTOTAPU(DMBI.
Jlorapudmmueckue yYpaBHEHUHI. OcHOBHBIC METO/IbI perieHus

JorapuPpMUUYECKUX YpaBHCHUH.
OcHoOBHbIE TPUTOHOMETPHUUECKHUE bopMyIbL. [IpeoOpazoBanue
TPUTOHOMETPUYECKUX BBIPAXKECHUH. PellieHne TpuroHoMeTpU4eCKUX YpaBHEHU M.



Pemenne cucrem JIMHEWHBIX ypaBHEHHMH. Marpuiua CUCTEMBI JIMHEHMHBIX
ypaBHeHUIl. OnpenenuTenb MATpUllbl 2X2, €ro TeOMETPUYECKUH CMBICI H
CBOICTBA, BBIYMCIIEHUE €r0 3HAYEHHUS, NPUMEHEHUE ONPENETUTENS ISl PEIICHUS
CUCTEMBbl JIMHEWHBIX ypaBHEHWH. PellleHHe NpUKIagHBIX 3a4a4 C I[OMOUIBIO
CUCTEMbl JIMHEWHBIX ypaBHEHWU. VcciaegoBaHue TMOCTPOEHHOM MOAENU C
MOMOILBIO MaTPULL U OIPEETUTEINIEH.

[TocTpoeHne MaTeMaTUYECKUX MOJENEN PEANbHOM CHUTyallMd C IMOMOIIBIO
YpPaBHEHUII W HEpaBEHCTB. lIpuMeHeHHE ypaBHEHHII U HEPABEHCTB K PEIICHUIO
MaTeMaTUYeCKUX 3a7ad M 3a/ad M3 pa3IMyHbIX 00JIacTeld HayKu U peasibHON
KU3HU.

DyHKIUHN U TPAPUKH

Oynkuusg, crnocoOsl 3amanus GyHKIUH. B3aumMHO oO0paTHble (QYHKIIHH.
Kommnosummst pyskiuii. I'paduk  QyHkuu. DineMmeHTapHbIE MpeoOpa3oBaHUs
rpadukoB QyHKIIHIA.

OOusacTh ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkumu. Hymu QyHkum.
[IpomexxyTku 3HakonocTossHCTBA. UETHbIE 1 HeuéTHbIe (pyHKUMU. [lepuoanueckue
byukiuu. [IpoMexxyTku MOHOTOHHOCTU (GYHKIUU. MakCUMyMbl U MUHHUMYMBbI
¢ynkun. Hanbonpiiee 1 HauMeHblllee 3HaUeHUsI (PYHKIIUN Ha IPOMEKYTKE.

Jluneiinasi, KBaJpaTuyHasi W ApOOHO-TMHEWHAas (QYHKIUU. DJIEMEHTapHOE
UCCJIEIOBAHNUE U MTOCTPOEHUE UX IPaUKOB.

CreneHHast pyHKIMS ¢ HATypajibHBIM U II€JIBIM MOKa3areneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa W rpaduk KOpHS N-OM CTENEHU Kak (PYHKIUU OOpaTHOM
CTEIICHU C HATYPaJIbHBIM ITI0KA3aTEIIEM.

[TokazatenbHass u Jjorapudmuyeckas (yHKIUHU, UX CBOWCTBA M Tpadukwu.
Hcnonb3oBanue rpadgukoB GyHKIMMA 715 peIICHUs YpABHEHUH.

TpuroHomeTpuyeckass OKpPYKHOCTb, OIPEAEICHUE TPUTOHOMETPUUYECKUX
(GYHKIMI YUCIOBOTO apryMEHTa.

QDYHKIMOHAIBHBIE 3aBUCUMOCTHM B pEaJbHBIX IpOLECCaX M SBICHUSX.
['pacduixu peasibHBIX 3aBUCUMOCTEN.

Havana maTremMaTH4ecKoOro aHajmsa

ITocaenoBaTelbHOCTH, CHOCOOBI 3aJaHUsl ITOCNIEAOBaTEeNbHOCTEH. MeTon
MaTEeMaTU4YECKON WHIYKIUU. MOHOTOHHBIE 17} OTrpaHUYCHHbBIC
NIOCJIENOBATENBHOCTH. VICTOpHsSI BO3HUKHOBEHHSI MAaT€MATHYECKOIO aHajdu3a Kak
aHann3a OECKOHEYHO MaJbIX.

Apudmerrueckas U reoMeTpuUecKas rnporpeccuu. beckoneuHo yoObiBaromas
reomerpuyeckas nporpeccus. Cymma 0€CKOHEYHO YOBIBAIOIIEH IeOMETpUUYECKON
MPOTrPEeCCUU. JINHENHBIA U 3KCIIOHEHIHATBHBINA POCT. Yucno e. @opmyiia CIOKHBIX
NpoLEHTOB. Mcrnonb30BaHWE MPOTrPEecCUU JUIsl PELIEHUs pealbHbIX —3a1ady
MPUKJIAJHOTO XapaKTepa.



HempepriBHble (GyHKIIMM W WX CBOMCTBA. TOYkM pa3pbiBa. ACHMITOTHI
rpajuxoB ¢yHkiuil. CBoiicTBa (QyHKIMI HENpPEpHIBHBIX Ha OTpe3ke. Meron
WHTEPBAJIIOB JUISl PELICHHMs HEPaBEHCTB. [IprMeHeHne CBOWCTB HENPEPHIBHBIX
GyHKIUI 1715 penieHus 3a1a4.

ITepBas u Bropas npou3BoaHble GyHKIUU. Onpenenenne, reOMeTpUIECKui U
buznyecKuil CMBICI MPOU3BOIHON. YpaBHEHUE KacaTeNbHOUN K rpa@uKy (yHKIHH.

[IpousBogubie  smemeHTapHbiX  ¢yHkuil.  [IpousBogHass ~ cymMMBI,
IPOU3BENIEHUS, YACTHOTO U KOMIIO3UINY (PYHKIIUH.

MHoskecTBa M JIOTHKA

MHOXeCTBO, ONEepanMy HaJX MHOXECTBAMHU W HX CBOMCTBA. Jlmarpammel
Oiinepa—Benna. IIpumeHeHHEe TEOPETHUKO-MHOXECTBEHHOTO ammapara st
ONMCAHUs PEaJbHBIX IPOLECCOB W SBJICHUM, NPU PELICHUU 3a1ad U3 JAPYTUX
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MAaTEeMaTHUYECKOTO OOBEKTa, CIE/ICTBHUE,
JI0OKA3aTEIbCTBO, PABHOCHIIBHBIC YPABHEHHS.



[NTAHUPYEMBIE PE3VIJIbTATBI OCBOEHHUA VYYEBHOI'O KVYPCA
«AJI'EBPA 14 HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBIM YPOBEHb) HA VYPOBHE CPEJHEI'O OBILEIO
OBPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIIMTAHMS

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUAIOMIErocs KaK aKTUBHOTO U
OTBETCTBEHHOTO  4WIE€HA  POCCUHCKOro  oO0miecTBa,  MPEACTaBICHHE O
MaTeMaTHYECKUX OCHOBax (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUH,
MpOIEAYp TPaKJIAHCKOTO o0OIIecTBa (BBIOOPHI, OMNPOCHI M JIPYyroe), yMeHHe
B3aMMOJICHCTBOBATh C COI[MAJbHBIMA HWHCTUTYTaMHM B COOTBETCTBHM C HX
GYHKIUSMY 1 HA3HAUYCHUEM;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTh POCCUICKON TpakIaHCKOW WICHTUYHOCTH, YBAKEHUS K
MPOILIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTUKH, LIEHHOCTHOE OTHOIIECHHE K
JOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
WCIIOJB30BaHUE ATUX JOCTHKEHUW B APYrHX HayKax, TEXHOJIOTHsAX, cdepax
HSKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHHME JYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapojaa, cPopMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, dTUYECKOTO TMOBEJICHUS, CBSI3aHHOTO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUH HAyKHM M JEATEIBHOCTBIO YYEHOIO, OCO3HAHUE
JMYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMYMBOTO OYAYIIEro;

4) 3cTeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKJIOUasl SCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a/1ay, PEIICHH, pacCyXI€HU, BOCIPUUMYUBOCTD
K MaTEMaTUYECKUM acCleKTaM pa3IMuHbIX BUJIOB UCKYCCTBA;

5) pu3u4YecKoro BOCIUTAHMS:

cOpPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATh MaTeMAaTUYeCKHe 3HAHUSA B
WHTEpecax 3I0pOBOTO U 0€30MacHOr0 00pa3a *KU3HU, OTBETCTBEHHOE OTHOIIIEHUE K
CBOEMY 3JIOPOBbIO (3I0pOBOE MHUTAHUE, COATAaHCUPOBAHHBIA PEXKUM 3aHITUN U
OTIIbIXa, PEryisipHas (uU3NYecKass aKTHBHOCTH), (PHU3NUECKOE COBEPIIICHCTBOBAHHE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AEATEIbHOCTHIO;

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTh K TPYAY, OCO3HAHHME IIEHHOCTH TPYJIOIO0Us, HHTEpeC K
pazmuuHbiM  chepaM  NPodEeCCUOHANBHOM  JESATEILHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW ¥ €€ TPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeir mnpodeccnr W Ppeannu3oBBIBATH COOCTBEHHBIC JKU3HEHHBIC TIUIAHBI,



TOTOBHOCTh M  CIIOCOOHOCTh K  MaTeMaTHYeCKOMYy  OOpa3OBaHHUIO U
caMOOOpa30BaHUI0 HA TPOTSHKEHWU BCEU KU3HHM, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU MTPAKTUUECKUX 3a]1a4 MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOM  KYJIbTYpbl, TIOHUMAHHE BIIMSHUSA
COI[MATbHO-?)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpebl, OCO3HaHUE IrI00ATIbHOTO XapaKTepa 3KOJIOTHYECKUX TPOOIeM, OPUEHTALIMS
Ha TIPUMCHEHHE MaTeMaTHYEeCKUX 3HAHUW IS pelieHus 3agad B o0JacTu
OKpY>Karoliel cpenpl, IJIAaHUPOBAHHE IIOCTYNKOB W OILEHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEeH CPeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpPMHPOBAHHOCT, MHPOBO33PEHHUS, COOTBETCTBYIOIIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHsI HAyKH W OOIIECTBEHHOM  MPAKTUKH, IOHHUMaHUE
MaTeMaTHYECKOM HayKHh Kak c(epbl 4YeoBEUECKOM IeATEebHOCTH, 3TaroB ¢
Pa3BUTHS W 3HAYUMOCTH ISl PA3BUTHS LMBUIM3ALMH, OBJIAJCHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOM KakK CpEJICTBOM TMO3HAHUS MHPA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJIUBUIYAJIbHO U B TPYMIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC Y4eOHbIE 1eiiCTBUS

Bba3oBble jioruvyeckue geiicTBus:

BBISIBJIAIT M XapaKTEPU30BaTh CYIIECTBEHHBIE NPHU3HAKK MaTEMaTUYECKUX
OOBEKTOB, TIOHATUM, OTHOIIEHHH MEXIy MOHATUSAMH, (HOPMYIUPOBAThH
OTIpe/IeNICHUs TOHATHH, yCTaHAaBIMBATh CYIIECTBEHHbIN NMPU3HAK KiIacCU(pUKaALIUH,
OCHOBAaHMSI /17151 0000ILEHHS U CPABHEHHMSI, KPUTEPUHU TPOBOMMOTO aHAJIN3a;

BOCIIPUHUMATh,  (opMyIupoBaTh U  MOPeoOpa3oBBIBaTh  CYXKICHHS:
YTBEPAUTEIbHBIE U OTPULATENbHbIC, EAMHUYHbIE, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBJIIT MaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3M U IIPOTUBOPEUHSI
B (hakTax, JAHHBIX, HAONIONEHUSAX U YTBEPXKIEHUSX, MpEeAsaraTb KpUTEPUH IS
BBISIBJICHUS] 3aKOHOMEPHOCTEN U TPOTUBOPEYUHNIA;

JienaTb BBIBOABI C MCIOJb30BAHUEM 3aKOHOB JIOTHKH, JEIyKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIFOUEHHUH, YMO3aKIFOUEHH 110 aHAJIOTUH;

IIPOBOJUTH CAMOCTOSITENBHO JI0KA3aTENBCTBA MATEMATHYECKUX YTBEPKACHUI
(mpsiMBIE U OT MPOTUBHOTO), BEICTPAUBAaTh aPTyMEHTALMIO, IPUBOJUTE PUMEPHI U
KOHTPHPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXACHUS U BBIBOJIbI;

BBIOMpATh CMoco0 pelleHnus y4eOHOW 3ajaud (CpaBHUBATh HECKOJIBKO
BApUAHTOB  PEIICHUS, BHIOMpATh HauOoJiee TMOAXOASAIMKA ¢ y4ETOM
CaMOCTOATEIbHO BBIJIEJIEHHBIX KPUTEPHUEB).



ba3oBble uccienoBareJbcKkue 1eHCTBUA:

UCIIOJI30BaTh BOIPOCHl KaK MCCIEI0BAaTEIbCKUI HHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,,  (DUKCHpYIOIIME  MPOTHBOpEYHE,  MpoOJeMy,
yCTaHaBIMBaTh MCKOMOE M JaHHOE, (hOopMHpOBaTh TMIOTE3Yy, apryMEHTHUPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJUTH CAMOCTOSITENIbHO CIITAHUPOBAHHBINA 3KCIIEPUMEHT, UCCIEAOBAHUE
M0 YCTAHOBJICHHUIO OCOOCHHOCTE MaTeMaTHYeCKOTO 00beKTa, IBJICHHUS, TpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX]ly 00bEKTAMH, SIBJICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS W BBIBOJABI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
MOJTy4YEHHBIX Pe3yIbTaTOB, BEIBOJIOB M 0000IIEHNUH;

IPOTHO3UPOBAaTh BO3MOXXHOE pPAa3BUTHE IIPOLIECCA, A TAKKE BBLABUIATH
IIPEATIOIOKEHNS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora c nnopmanueii:

BBISIBIIATH A€(UUNTHI UHPOPMALIMU, JAHHBIX, HEOOXOAUMBIX JJIsi OTBETa Ha
BOIIPOC U ISl pEUICHUS 3a/1a4H;

BBIOMPATh MH(POPMALMIO U3 UCTOYHUKOB PA3IUYHBIX THIIOB, aHAJTU3UPOBATH,
CUCTEMATHU3UpOBaTh M HMHTEPIPETUPOBATh HMH(MOPMALMIO PA3IUYHBIX BUIOB U
(dbopM npeacTaBIEHNUS;

CTPYKTYpPUpPOBAaTh MH(POpPMALIUIO, MPEICTABIATh €€ B pa3IMYHbIX (Popmax,
WUTIOCTPUPOBATh TpaUueCcKH;

OLICHMBATh HaJEKHOCTD uHbopMauu 1o CaMOCTOATEJIBHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CY>KICHHS B COOTBETCTBUU C YCIOBUSMU U
HeasiMU OOLIEHUS, SICHO, TOYHO, T'PAMOTHO BBIPAXKATh CBOIO TOYKY 3PEHHUS B
YCTHBIX M IHMCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS 0 XOAY PELICHHS 3a1a4H,
KOMMEHTHUPOBATH MOJYyYECHHBIN pE3yJIbTaT;

B X0/ 00CYXXJIeHUs 3aJaBaThb BOIPOCHI MO CYLIECTBY 00CYX/1aeMOMl TEMBl,
npoOyieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pEelIeHNs, COINOCTABIIATh CBOM CYXACHUSA C CYXKICHUAMH APYIMX YYaCTHHKOB
nuainora, oOHapyKMBaTh pa3jiMdve M CXOJCTBO MO3ULMNA, B KOPPEKTHOU (opme
(bopMynIupoBaTh pa3HOTIACHS, CBOM BO3PAKECHHUS,;

IIPEACTABIATh PE3YJIbTAThl PELICHUs 3a1a4, dKCIIEPUMEHTA, UCCIEAO0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS € YYETOM 3ajaay
MPE3EeHTAlUU U OCOOEHHOCTEN ayJUTOPHUHU.

PerynsiTuBHbBIC YHHBeEpcaJbHbIe Y4eOHbIe AeHCTBUS



Camoopranusanus:

COCTaBJISITh IIJIAH, AJITOPUTM PEIIICHUS 33/1a4, BRIOUPATh CIIOCOO peIeHus C
y4ETOM MMEIOIIHNXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI pELICHUHN C Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

BJIQJICTh  HABBIKAMU  TO3HABATEIBHOM  peduieKkCuM  Kak  OCO3HAHHUS
COBEPIIAEMBIX JCHCTBUM U MBICTUTEIBHBIX MPOILIECCOB, UX PE3YJIbTATOB, BIAJAECTh
croco0aMu CaMOINPOBEPKU, CAMOKOHTPOJISI TpoIlecca U pPe3ysibTara pPEIICHHUs
MaTeMaTUYECKOW 3a7a4H;

MPEABUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHUKHYTh IIPU PEUICHUU 33]a4H,
BHOCHUTH KOPPEKTHUBBI B JIEATECIIBHOCTh HA OCHOBE HOBBIX OOCTOSATENIbCTB, HaHHBIX,
HalJEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEM;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSIM, OOBACHATH MPUUUHBI
JOCTHKEHUSI WIIM HEJIOCTUKEHUSI PE3YJIbTATOB JIEATEIIbHOCTH, HAXOUTh OIIHOKY,
JlaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHasl 1eTEILHOCTD:

MOHMMATh M KMCMOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIUBUIYATHHOU
paboThl TpU pEHIeHHH YYeOHBIX 3a7a4, MNPUHUMATh Ieib COBMECTHOMU
JESATEIbHOCTH, TJIAHUPOBATh OPTaHM3AIMI0O COBMECTHOW pabOThI, pacrpeneiiarh
BUJIbI paboOT, JOTrOBapuUBaThCs, OOCYX JaTh MPOLECC M pe3yJabTar padoOThI,
000011aTh MHEHHS HECKOJILKUX JIFOJICH;

y4acTBOBaTh B IPyNMoBbIX (opMax paboThl (0OCyXaeHHsl, 0OOMEH MHEHUH,
«MO3TOBBIE€ IITYpMbD» W HWHBIE), BBINOJHATH CBOIO 4YacTh pabOThl H
KOOPAMHUPOBATh CBOU JECHCTBHUS C JIPYTMMHM YJIEHAMH KOMAaH/[Ibl, OLICHHBAThH
Ka4eCTBO CBOETO BKJaja B OONIUI MPOAYKT MO KPUTEPUSIM, CHOPMYITUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICUCTBUS.

HPEIMETHBIE PE3YJIBTATDBI

K xoniy obydyenuss B 10 kjacce oOyyaromuics TOJYYHUT CIETYIONTUE
MPEAMETHBIE PE3yJIbTaThl TI0 OTACJIBHBIM TeMaM paboueill mporpaMmbl y4eOHOTO
Kypca «Anredpa U Hauajga MaTeMaTHYECKOTO aHAIN3ay:

Yucsa v BBIYUCTICHUSA:

CBOOOJTHO OIEPUPOBATH MOHATHIMU: PAIIMOHAILHOE YHCIIO, OCCKOHEUHAs
nepuoguyeckass JIpoOb, TPOIEHTHI, HWPPAIMOHATFHOE YHCIO0, MHOXECTBA
pallMOHANIBHBIX U ICCTBUTENIBHBIX YUCEI, MOAYJIb AEHCTBUTEIHLHOTO YUCIIA;

MPUMEHSTh JIPOOM W TPOLIEHTHI ISl PEIIeHUs MPUKIAIHBIX 3a7ad U3
PA3JIMYHBIX OTPACIIEN 3HAHUM U PEATTbHOU KU3HU;

MPUMEHSTH MPUOIKEHHBIC BRIYUCIICHUS, TTPABUJIa OKPYTIICHUS, IPUKUIKY H
OLICHKY PE3yJIbTaTa BbIYMCIICHUM;



CBOOOJIHO OMEpUPOBATh TMOHATHUEM: CTENEHb C LEJIbIM IOKa3aTelleM,
UCIOJIb30BaTh MOAXOIALTYI0 (OPMY 3alKCU JEHCTBUTEIbHBIX YUCEI JIJIsl PeIICHUS
NPaKTUYECKUX 3a]a4 U NPEACTABICHUS JaHHbIX;

CBOOO/IHO OIEpUPOBaATh MOHATUEM: apU(PMETUUECKUN KOPEHb HATypalbHOMN
CTCIICHU;

CBOOOJIHO OIIEPUPOBATH IMOHATHUEM: CTETIEHD C PALIMOHAIBHBIM [TOKa3aTelIEM;

CBOOOJHO OMNEpPUpPOBaTh MOHATHUSAMHU: JIOTapUPM UHKCIa, IACCATHYHBIE U
HaTypaJIbHbIE JIOTapU(PMBL;

CBOOO/IHO ONEPUPOBATH MOHATUSMU: CHHYC, KOCUHYC, TAHI'€HC, KOTAHI'EHC
YHCIIOBOI'O apTyMEHTA;

OIEpUPOBATh MOHATUSAMH: APKCHUHYC, APKKOCUHYC U apKTAHI'€HC YMCIIOBOTO
aprymMeHTa.

YpaBHeHMs U HEPABEHCTBA:

CBOOO/IHO ONEPUPOBATh MOHATHUSMHU: TOXKJIECTBO, YpPaBHEHHE, HEPABEHCTBO,
PaBHOCHWJIbHBIE YPABHEHUS U YPABHEHHUS-CIICJCTBUS, PABHOCUIIbHBIE HEPABEHCTBA;

OPUMEHATh pPa3jIM4YHbIE METOJAbl PEIICHHs palUOHAIBHBIX MU JPOOHO-
palMOHAIBHBIX ypPAaBHEHWI, NPHUMEHSATh METOJ HWHTEPBAJIOB JJIA PELICHUs
HEPAaBEHCTB;

CBOOO/IHO OINEpUpPOBaTh MOHATHUSAMHU: MHOTOWIEH OT OJHOM IEepeMEHHOMH,
MHOTOWIEH € UeNbIMH KO3(DPUIIMEHTaMH, KOPHM MHOTOWIEHA, MPUMEHSAThH
JIeJIeHe MHOTOWIEHAa Ha MHOTOYJIEH C OCTaTKOM, Teopemy besy u teopemy Buera
JUISl peLIEHUs 3a/1a4;

CBOOOZIHO ONEpUPOBATh MOHATUSAMU: CHCTEMA JIMHEHHBIX YypaBHEHUH,
MaTpula, ONpPENEIUTENb MaTpulbl 2 X 2 M €ro TeOMETPUYECKUN CMBICI,
UCIIOJI30BaTh CBOMCTBA ompenenuTeNs 2 X 2 s BBIYUCICHUS €ro 3HAa4YeHHS,
OPUMEHATh ONPEAEHUTENN JUIsl PEUIEHUST CUCTEMbl JIMHEHWHBIX YypaBHEHUH,
MOJICJINPOBATh PEAJbHbIE CUTYalluH C IOMOUIBIO CUCTEMBI JINHEWHBIX YPABHEHUH,
UCCJIENOBATh ITOCTPOEHHBIE MOJEIM C IIOMOINBIO MAaTpPUIl W OIPEACIIHUTEINEH,
MHTEPHPETUPOBATH MOJYUYECHHBIN PE3yJIbTaT;

UCIIOJIb30BaTh CBOMCTBA JIEUCTBHM € KOPHSIMHU [UJIsi MpeoOpa3oBaHUs
BBIPAKEHU;

BBINOJIHATH MpeoOpa30BaHUs YUCIOBBIX BBIPAXKEHUH, COJEPKAIINUX CTETIEHU C
pPalMOHAIBHBIM IIOKA3aTeEM;

UCII0JIb30BaTh CBOMCTBa aorapupmMoB TUTSI npeoOpa3zoBaHus
Jorapu(pMUYECKUX BBIPAKEHHUI;

cBOOOJIHO ONEpUPOBATh MOHATUSMU: HppalOHAIbHBIC, MOKa3aTelIbHbIE U
Jorapu(pMHUUEcKre ypaBHEHHUS, HAXOAUTh UX PELICHHS C IOMOIIBIO PABHOCHIIbHBIX
NEPEXOA0B HIIM OCYLIECTBIISAS IPOBEPKY KOPHEW;



IPUMEHATh OCHOBHBIE TPUTOHOMETpHUUYECKre GOpMYIIbl Il TPeoOpa3oBaHUs
TPUTOHOMETPUUYECKHUX BBIPAXKECHHI;

CBOOOJHO ONEPUPOBATH IMOHSATUEM: TPUTOHOMETPUUECKOE ypaBHEHHE,
OPUMEHATh  HEOOXOAuMbIE  (OpPMYJbl  JUI  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUECKUX YPaBHEHUI];

MOJICJIMPOBATh peajbHbIE CUTYallMM Ha S3bIKE anreOpbl, COCTABIATH
BBIDAKEHHSI, YpPAaBHEHMs, HEPAaBEHCTBA 1O YCIOBUIO 3a/add, HCCIEN0BATh
IOCTPOEHHBIE MOJIEIIN C UCIIOJIB30BAHUEM amnmapara ajireopsl.

DOyHKUMHA U TPaPuKu:

cBOOO/IHO ONEPUPOBATh NOHATUAMU: (PYHKIIHS, CIIOCOOBI 3a/aHusl (QyHKLUH,
B3aMMHO OOpaTHble (YHKIUHM, KoMmo3umus GyHKiuH, rpaduk QyHKIUH,
BBITIOJIHATH 3JIEMEHTapHbIE MTPpeoOpa3oBanus rpaduKoB QyHKIINIA;

CBOOO/IHO OIEpPUPOBaTh MOHATUSAMU: 00JACTb ONPEAEICHHUS U MHOKECTBO
3HaYeHUH PYHKINU, HYIH QYHKIHH, TPOMEXYTKHA 3HAKOTIOCTOSHCTBA;

CBOOOJHO ONEpUpPOBaTh IMOHATUSAMU: UYETHBIE W HEYETHbIE (DYHKIMH,
NepUOINYECKUE (PYHKIIUHU, MPOMEKYTKH MOHOTOHHOCTH (DYHKIIMU, MAKCUMYMBI U
MUHUMYMBbI (DYHKIIMM, HaumOoJibllee M HauMEHblIee 3HaueHWe (YHKIMH Ha
IIPOMEKYTKE;

cBOOO/IHO ONEPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HaTypalbHBIM U
LeabIM TOKa3zareneM, Ipa@uk CTeNeHHOW (YHKIMHU C HATypajlbHbIM U LEJIbIM
nokasaresieM, rpaguk KOpHs N-Oi CTEeNeHW KaK (DPYHKIMU OOpaTHOM CTENEHu C
HaTypaJIbHbIM I10Ka3aTeleM;

ONEpPUPOBATh MOHATUSAMU: JIMHEHMHAas, KBaJpaTU4Has U APOOHO-IMHEWHas
(GYHKIMH, BBITOJHATH 3JIEMEHTAPHOE UCCIIE0BaHUE U MIOCTPOEHUE UX TPapUKOB;

CBOOOJHO ONEPUPOBATH MOHATUSAMU: TOKa3aTellbHAas U JorapupmMuyeckas
(GyHKUMH, UX CBOMCTBA M rpauKH, HMCIOJIb30BATh MX TIpaQUKUA ISl PEIICHUS
YPaBHEHHU;

cBOOO/IHO ONEpUPOBATH TMOHATUSMU: TPUTOHOMETPUYECKAsT OKPYKHOCTb,
OIpeJeIeHNe TPUTOHOMETPUUECKUX (PYHKIIMH YHCIIOBOTO apryMEHTa;

UCIIONIb30BaTh rpapuku (YHKUMA JJI1  MCCIENOBAaHUA MPOLECCOB H
3aBUCUMOCTEN MpHU PEIICHUH 3aJlay U3 APYrHuX y4EeOHBIX MPEIMETOB U PEaIbHON
KU3HU, BBIpAXaTh (HOpPMyJIaMU 3aBUCUMOCTH MEXy BETUUMHAMU;

Hauaja mareMaTH4eCKOro aHAJIM3a:

CBOOOJHO OMNEPHUPOBATH MOHATHAMU: apuMeTHUecKas U TIeoMeTpUuyecKas
nporpeccusi, 06CKOHEUHO yObIBaroIasi reoMeTpruiecKas nporpeccusi, TMHEHHBIN U
HKCMOHEHLIUAJIBHBIA POCT, (POpMyJia CIOKHBIX MPOLIEHTOB, UMETh MPECTABICHUE
O KOHCTAHTE;

UCITIOJIB30BaTh IMPOTPECCUU IS PEIIEHUs peajbHBbIX 3a4ad IMPUKIATHOTO
XapakTepa;



cBOOO/IHO ONEPUPOBATH MOHATUAMU: MOCIEIOBATENLHOCTD, CIIOCOOBI 3aJTaHUS
MOCIIEI0BATEIbHOCTEN, MOHOTOHHBIE M OTPAHUYEHHBIE IOCIIEJOBATEIHLHOCTH,
NOHMMAaTh OCHOBBI 3apOXACHHUS MAaTEMaTHYEeCKOrOo aHajiu3a Kak aHajau3a
OECKOHEYHO MaJIbIX;

CBOOOJIHO OIEPHPOBATh TMOHATHUSMHU: HEMPEPHIBHBIC (DYHKINUU, TOYKH
pa3pbiBa rpaduka pyHKINH, aCUMIOTOTHI Tpaduka QyHKIINH;

cBOOOIHO OIEpHpPOBaTh MOHATHEM: (GYHKIIUS, HEMpEepbIBHAsS Ha OTpE3Ke,
NPUMEHSATH CBOMCTBA HETIPEPHIBHBIX (DYHKITUH JIJIs1 pEIICHsI 3a/1a4;

CBOOOJIHO OIEpPHpPOBATh TMOHATUSMHU: TIEpBas W BTOpas IPOU3BOIHBIC
byHKIUYU, KacaTenbHas K rpaduky GyHKIUH;

BBIUUCIISATH MPOU3BOJHBIE CYMMBI, IPOU3BEACHUS, YaCTHOTO U KOMIIO3UILIUU
IByX (QYHKIUH, 3HATh IPOU3BOIHBIC AIIEMEHTAPHBIX (PYHKIIHIA;

UCIOJIb30BaTh T€OMETPUYECKUN U (PU3UUECKHI CMBICT MPOU3BOJIHON 1Jis
pelieHus 3a1ad.

MHokecTBa M JIOTHKA:

CBOOOJIHO  OMEpPHpPOBaTh  TMOHATHUSMHU:  MHOXKECTBO, OMEpaluud  Hal
MHO>KECTBaMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIH arnmapar Jjisl OMUCaHUsI peabHbIX
IIPOLIECCOB U SIBJICHUH, IIPU PELICHUHU 33]1a4 U3 IPYTUX y4eOHBIX MPEAMETOB;

CBOOOJHO OIEpPHPOBaATh TMOHATHUSIMU: OIpEAeTCHHE, TeopeMa, ypaBHEHHE-
CIIEJICTBUE, CBOMCTBO MaTeMaTHIECKOTO 00BEKTa, TOKA3aTEIbCTBO, PABHOCHIIbHBIC
YpaBHEHHUS U HEPABEHCTBA.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KosmuecTBo yacos
Ne HaunmeHoBaHMe pa3je/ioB U TeM DJIeKTpOoHHbIe (LM (ppoBbIE)
Kourpoubnble IIpakTHyeckue
n/n NMPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE PeCYPChI
padoTbI padoThbI
MHOX€ECTBO NEUCTBUTEIBHBIX YHCEIL. http://school-collection.edu.ru/
1 MHuorousensl. PanimonanbHble ypaBHEHUS 24 1 bubmmoreka [JOK
1 HepaBeHCTBA. CUCTEMBI IMHEWHBIX https://m.edsoo.ru/
ypaBHeHHit http://festival.1september.ru/articles/
http://school-collection.edu.ru/
) Oyukuuu U rpaduku. CreneHHas 12 1 bubnnoreka [JOK
(GYHKIMS C LIeIbIM ITOKa3aTeneM https://m.edsoo.ru/
http://festival.1september.ru/articles/
http://school-collection.edu.ru/
3 ApudpmeTnueckuili KOpeHb N-0i CTENEHH. 15 1 bubnuorexa [JOK
HppaunroHanbHble ypaBHEHUS https://m.edsoo0.ru/
http://festival.1september.ru/articles/
http://school-collection.edu.ru/
4 [Toxa3zatenbHast GyHKIIHS. 10 1 bubnuorexa [IOK
IToka3arenbHble ypaBHEHUs https://m.edso0.ru/
http://festival.1september.ru/articles/
http://school-collection.edu.ru/
5 Jlorapudmuaeckast GyHKITHS. 18 1 bubnmorexa [JOK
Jlorapudmudeckue ypaBHEHUS https://m.edso0.ru/
http://festival.1september.ru/articles/
6 TpUroHOMETPUYECKUE BBIPAXKEHUS U 99 1 http://school-collection.edu.ru/

ypaBHEHUS

bu6mmoreka [JOK



http://school-collection.edu.ru/
https://m.edsoo.ru/
http://festival.1september.ru/articles/
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http://school-collection.edu.ru/
https://m.edsoo.ru/
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http://festival.1september.ru/articles/
http://school-collection.edu.ru/

https://m.edsoo.ru/
http://festival.1september.ru/articles/
http://school-collection.edu.ru/
bu6mmoreka [JOK
[TocenoBaTeIbHOCTH M TIPOTPECCUH 10 1 httos://m.edsoo.ru/
http://festival.1september.ru/articles/
http://school-collection.edu.ru/
bubmuoreka [JOK
H T 2 1
enpepbiBHBIE QyHKIUU. [Ipon3BoaHas 0 https://m.edsoo.ru/
http://festival.lseptember.ru/articles/
http://school-collection.edu.ru/
[ToBTOpEHHE, 0000IICHUE, 5 5 bubmuoreka [JOK
cHUCTEMaTH3allis 3HaHUH https://m.edsoo.ru/
http://festival.1september.ru/articles/
OBIIEE KOJIMYECTBO YACOB I10 136 10 0
ITPOI'PAMME
IIOYPOYHOE IINIAHUPOBAHUE
10 KJIACC
KoauuecTBO 4acoB
Ne HMara DJlIeKTpoHHbIe UG pOBbIE
Tema ypoka Kontpoabnbie IIpakTuyeckue
n/n Bcero u3ydyeHusi  oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI
http://school-collection.edu.ru/
MHo03kecTBO, Oneparuy Hal 1 bu6mmorekxa [IOK
MHO’KECTBAMH U UX CBOMCTBA https://m.edsoo.ru/
http://festival.1september.ru/articles/
Juarpammsl Dlinepa-BenHa 1
IIpuMeHeHne TeopEeTUKO- 1

MHOXCCTBCHHOI'O aIlrapara Ajisd



https://m.edsoo.ru/
http://festival.1september.ru/articles/
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pelieHus 3aaa4

PanmonaneHble yncia.
OOBIKHOBEHHBIC U JICCSITUYHBIE

http://school-collection.edu.ru/
bu6mmoreka [JOK

4 JIpOoOH, IPOLIEHTHI, OECKOHCYHBIC https://m.edsoo.ru/
MIEPUOINICCKHE IPOOH http://festival.1september.ru/articles/
ParmonanpHbIe ynca.

5 OOBIKHOBEHHBIC U JICCATUIHBIC
JpOOH, TIPOLIEHTHI, OCCKOHCYHBIC
MIEPHOINICCKHE POOH
Tpvenenne apobeit 1 http://school-collection.edu.ru/

6 MIPOIICHTOB JIJISl PEIICHUSI bubmorexa OK

https://m.edsoo.ru/
TPHIVIAZHBIX 32121 http://festival.1september.ru/articles/
[Ipumenenue npobeit u

7 IIPOLICHTOB JUISL PEIICHUS
MPUKJIAAHBIX 3aaa4
JleliCTBITeNbHbIE THCTa, http://school-collection.edu.ru/

8 PanmonanbsHble 1 bubmorexa HOK

https://m.edsoo.ru/
MppalMOHAILHbIC HHiCTa http://festival.1september.ru/articles/

9 ApudmeTnueckue ornepanuu c
JOCUCTBUTCIIBHBIMHA YU CIIaMU

10 Moaynb AEHCTBUTENBHOTO
YHyciia U €ro CBOMCTBa
[TpuGnuxEHHbIE BEIYUCIICHUS,

11 MpaBHJIa OKPYTIEHUS, MPUKUIKA
U OLICHKA pe3yNbTaTa
BBIUHCIICHUH

12 OCHOBHBIE METO/IbI PEIICHUS http://school-collection.edu.ru/



http://school-collection.edu.ru/
https://m.edsoo.ru/
http://festival.1september.ru/articles/
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LEJBIX U APOOHO-pAIMOHAIBHBIX
YpaBHEHUU U HEPABEHCTB

bubmuoreka [JOK
https://m.edsoo.ru/
http://festival.1september.ru/articles/

OCHOBHBIC MCTObI pCHICHUA

13 LENBIX U JPOOHO-palMOHATIBHBIX
YpaBHEHUM U HEPABEHCTB
OCHOBHBIE METO/bI PELICHUS
14 LENbIX U APOOHO-PaLlMOHATIBHBIX
YpaBHEHUM U HEPABEHCTB
MHOro4JIeHBI OT OIHOM http://school-collection.edu.ru/
15 nepeMeHHoi. Jlenenue bubmuoreka [JOK
MHOTOYJICHA Ha MHOT'OYJICH C https://m.edsoo.ru/
ocratkoM. Teopema Besy http://festival.1september.ru/articles/
MHOro4ieHsI ¢ HeIbIMU
16 kodpuurentamu. Teopema
Buera
http://school-collection.edu.ru/
17 Penienune cucteM TMHEHMHBIX bu6mmoreka [IOK
ypaBHEHUH https://m.edsoo.ru/
http://festival.1september.ru/articles/
18 Pemenue cucrem TMHEHHBIX
ypaBHEHUU
Marpuiia cuCTeMbI JIMHEHHBIX
ypaBHeHui. Onpenennurens http://school-collection.edu.ru/
19 MaTpHULbI 2X2, ero bubnnorexa [JOK
T€OMETPUYECKHUM CMBICIT U https://m.edso0.ru/
CBOMCTBA; BEIYHCICHHUE €T0 http://festival.1september.ru/articles/
3HAYCHUS
20 Onpenenutens MAaTPUILLI 2X2,



https://m.edsoo.ru/
http://festival.1september.ru/articles/
http://school-collection.edu.ru/
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€ro reOMETPUYECKHI CMBICIT U
CBOICTBA; BBIYMCIICHUE €70
3HAYCHUS

21

22

[IpumeHeHune onpenenuTens ais
pPCeIICHUA CUCTCMBI JIMHENHBIX
ypaBHEHUU

Penienue npuknagHeIx 3a1au c
MIOMOILBIO CUCTEMBI JIMHEHHBIX
YpaBHEHUN

http://school-collection.edu.ru/
bu6mmoreka [JOK
https://m.edsoo.ru/
http://festival.1september.ru/articles/

23

Pemenne npukiiagHeIx 3a1a4 ¢
IIOMOILBIO CUCTEMBI JINHEWHBIX
YpaBHEHUN

24

KonTponbHas pabora:
"PanrionanbHbIe ypaBHEHHS U
HepaBeHCTBA. CUCTEMBI
JUHEHHBIX ypaBHEHUN"

25

26

27

DyHKIUSA, CTIOCOOBI 3aJaHuUs
¢yskun. BzaumHo obpaTHbIe
¢yukun. Komnosunus
byHKIHMA

I'padux pynkuuu.
DJIleMEHTapHbIe
npeoOpa3oBaHus rpaduKoB
byHKIHMA

OO6nacTp ornpeneneHus u
MHOECTBO 3HAUCHHUH (DyHKIIHH.
Hymu pynkmuu. [IpomexyTku
3HAK [OCTOSIHCTBA

http://school-collection.edu.ru/
bubmuorexa [JOK
https://m.edsoo.ru/
http://festival.1september.ru/articles/



http://school-collection.edu.ru/
https://m.edsoo.ru/
http://festival.1september.ru/articles/
http://school-collection.edu.ru/
https://m.edsoo.ru/
http://festival.1september.ru/articles/

28

Ué&rHple 1 HEUETHBIE PYHKITHUH.
[lepuoanueckue GyHKIUU.
[IpomexyTKM MOHOTOHHOCTH

byHKIUHA

29

MaxkcuMyMbl U MUHUMYMBI
¢ynkuuu. Haubonbmee u
HavMeHbIIIee 3HAUCHHE
(GYHKIMH Ha TPOMEXKYTKE

30

31

JInnelinas, kBagpaTuyHas u
IpoOHO-THHEHHAs QYHKIHH

DNeMEeHTapHOE UCCIIEIOBAaHUE U
MOCTpOeHUE TpaduKOB ITHX

byHKIMi

http://school-collection.edu.ru/
bubmuoreka [JOK
https://m.edsoo.ru/
http://festival.1september.ru/articles/

32

DIeMEHTapHOE UCCIIEIOBAaHNE U
MOCTpOEHNE TPaPUKOB ATUX

byHKIMMA

33

Crermens ¢ OCJIBIM ITIOKAa3aTCIICM.

bunoMm HeroToHna

http://school-collection.edu.ru/
bu6mmoreka [JOK
https://m.edsoo.ru/
http://festival.1september.ru/articles/

34

CrereHs C IEebIM TT0Ka3aTEIEM.

bunoMm Herorona

35

CrenenHast QyHKIMS C
HATYPaJIbHBIM U IEITBIM
nokasareneM. E€ cBolicTBa u

rpaduk

36

KonTtponbHas pabora:
"Crenennas ¢pyakuus. Eé



http://school-collection.edu.ru/
https://m.edsoo.ru/
http://festival.1september.ru/articles/
http://school-collection.edu.ru/
https://m.edsoo.ru/
http://festival.1september.ru/articles/

cBoiicTBa u rpapuk"

Apudmerndeckuii KOpeHb

http://school-collection.edu.ru/
bu6mmoreka [JOK

37 HaTypaJbHOH CTENIEHU U €ro httos://m.edsoo.ru/
cpouctsa http://festival.1september.ru/articles/
Apudmernueckuit KOpeHb
38 HATYpaJIbHOHM CTEIICHU U €T0
CBOICTBA
http://school-collection.edu.ru/
[TpeobpazoBaHus YHCIOBBIX
N bubmuoreka [JOK
39 BBIPXCHHM, COJIePIKAITIX httos://m.edsoo.ru/
CTCHICHH 1 KOpHH http://festival.1september.ru/articles/
[IpeobpazoBanust YMCIOBBIX
40 BBIPKEHUI, COAEpKALTUX
CTETeHH U KOPHU
[TpeobpazoBaHust YHCIOBBIX
41 BBIPAXKEHUI, COJIEPHKAIIUX
CTCTICHH U KOPHH
http://school-collection.edu.ru/
HpparmonansHble ypaBHEHUS.
bu6mmoreka [JOK
42 OcHOBHBIE METO/BI PELLIEHUS
. https://m.edsoo.ru/
MPPAHOHATBHBIX YPaBHCHHU http://festival.1september.ru/articles/
HppauroHanbHbIE ypaBHEHMUS.
43 OcHOBHBIE METO/BI PELLIEHUS
UPpaAMOHATILHBIX YPAaBHEHHMA
HppauroHanbHbIE ypaBHEHMUS.
44 OcHOBHBIE METOIbI PELIEHUS
UpPpALMOHATILHBIX YPaBHEHHM
45 PaBHOCHIIBHBIE TIEPEXO/BI B http://school-collection.edu.ru/
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pelLIeHUN UPPALMOHATIBHBIX
ypaBHEHUH

bubmuoreka [JOK
https://m.edsoo.ru/
http://festival.1september.ru/articles/

46

PaBHOCHIBHEBIE Nnepexoanl B
PCIICHNHU UPPAIUOHAIBHBIX
ypaBHEHUU

47

48

49

PaBHOCHIIBHBIE TTEPEXO/IBI B
PEIICHNHU MPPAUOHAIBHBIX
ypaBHEHUI

PaBHOCHIIBHBIE TTEPEXO/IBI B
pELICHUH UPpallMOHATIBHBIX
YpaBHEHUN

CaoiicTBa U rpaguK KOpHs N-0i
CTETNeHH KaK (QyHKIHH
00paTHOM CTENeHu ¢
HATypaJIbHBIM MOKa3aTeleM

http://school-collection.edu.ru/
bu6mmoreka [IOK
https://m.edsoo.ru/
http://festival.1september.ru/articles/

50

CaoticTBa U rpaguK KOpHs N-oi
CTENEeHHU KaK (YHKIIHU
00paTHOH CTeNeHu ¢
HaTypaJbHBIM [TOKa3aTelIeM

51

KonTponbhas pabota:
"CpolicTBa U rpaguK KOpHs N-
oii crenenu. MpparuoHaibHble
ypaBHeHHUA"

52

CreneHs ¢ paliMOHAIBLHBIM
IIOKa3aTelieM U €€ CBOICTBA

http://school-collection.edu.ru/
bubmuorexa [JOK
https://m.edsoo.ru/
http://festival.1september.ru/articles/

53

Crenens ¢ pallMOHATIbHBIM



https://m.edsoo.ru/
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IOKa3aTeJIEM U €€ CBOMCTBA

54

55

CreneHs ¢ paliMoOHaIbHBIM
IOKa3aTeJIEM U €€ CBOMCTBA

[ToxazarenbHast pyHKLIUA, €€
CBOIicTBa U rpaduk

56

Hcnonb3oBanue rpaduka
(GyHKIMU 1715 peIIeHust
YpaBHEHUN

57

58

Hcnonb3oBanue rpaduka
(GyHKIMU A7 peIIeHust
ypaBHEHUI

IToka3zaTennHEIC YpaBHCHHA.
OcHOBHBIE MCTObI pCHICHUSA
IMOKa3aTCJIbHBIX ypaBHeHI/Iﬁ

http://school-collection.edu.ru/
bubmuoreka [JOK
https://m.edsoo.ru/
http://festival.1september.ru/articles/

59

IToka3arenbHble ypaBHEHHS.
OcCHOBHBIE METO/IbI PELLICHUS
ITOKa3aTeJIbHBIX YPaBHEHHUU

60

61

62

IToka3aTenbHbIe ypaBHEHUS.
OcHOBHBIE METO/IbI PELLICHUS
MTOKa3aTeJIbHBIX YPaBHEHUU

KonTtponbhas pabora:
"Tloka3arenbHas QyHKIHA.
[loka3arenbHble ypaBHEHUS"

Jlorapudm uucmna. CBoiicTBa
norapupma

http://school-collection.edu.ru/
bu6mmorekxa [JOK
https://m.edsoo.ru/
http://festival.1september.ru/articles/

63

Jlorapudm uncna. CBoiicTBa



http://school-collection.edu.ru/
https://m.edsoo.ru/
http://festival.1september.ru/articles/
http://school-collection.edu.ru/
https://m.edsoo.ru/
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norapudma

Jlorapudm uucna. CoiicTBa

64
norapudma
65 JlecsiTuHble U HATypaJIbHbIE
JorapudMbl
66 JlecsiTHuHbIC U HATYpaJIbHBIE
J0TapupMbl
http://school-collection.edu.ru/
67 [IpeoOpa3zoBanue BhIpaKEHUH, bubnuoreka [JOK
coJIepKaIiux Jorapudmpl https://m.edsoo.ru/
http://festival.1september.ru/articles/
68 [Ipeo6pa3oBanue BbIpakeHUH,
COJepKAIINX JTIOTapH(PMbI
69 [TpeoOpazoBanue BbIpaKEHHH,
coJIepXKanux Jorapudmbl
http://school-collection.edu.ru/
70 Jlorapudmuueckast GpyHKIHS, €€ bubnuoteka [JOK
CBOMCTBa U rpaduK https://m.edsoo0.ru/
http://festival.1september.ru/articles/
71 Jlorapudmmueckas pyHkIus, e€
CBOMCTBA U Tpaduk
Hcnonb3oBanue rpaduka
72 (GyHKLIMY 1715 peleHust
YpaBHEHUNU
Hcnons3oBanue rpaduka
73 (byHKUINY 1715 pelieHust
ypaBHEHUU
http://school-collection.edu.ru/
74 Jlorapudmuueckue ypaBHEHHSI.

bubmuoreka [JOK
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https://m.edsoo.ru/
http://festival.1september.ru/articles/
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OCHOBHBIE METO/IbI pELICHUS
Jorapu(pMUUECKUX ypaBHEHHM

https://m.edsoo.ru/
http://festival.1september.ru/articles/

75

76

77

Jlorapugmuueckue ypaBHEHUS.
OCHOBHBIE METO/IbI PEILICHUS
JorapupMHUECKUX ypaBHEHUI

Jlorapudmuueckue ypaBHEHUSI.
OcCHOBHBIE METOIbI PEIICHUS
norapu(pMHUECKUX YpaBHEHHMA
PaBHOCHIIBHBIE TIEPEXO/IbI B
pelIeHnn JorapupMUIECKuX
YpaBHEHUN

78

PaBHOCWIBHBIE ITEPEXO/BI B
pELICHUH JTOrapuPpMUUECKUX
yYpaBHEHUHU

79

KonTtponbHas padora:
"Jlorapupmuueckas ¢yHKIHUS.
Jlorapudmuueckue ypaBHeHus"

80

CuHyc, KOCUHYC, TAHTE€HC U
KOTaHT€HC YHCIIOBOIO
aprymeHTa

http://school-collection.edu.ru/
bu6mmoreka [JOK
https://m.edsoo.ru/
http://festival.1september.ru/articles/

81

CuHyc, KOCUHYC, TAaHT€HC U
KOTaHT€HC YHCIIOBOTO
aprymeHTa

82

ApKCUHYC, apKKOCUHYC U
apKTaHT€HC YHUCIIOBOTO
apryMeHTa

83

ApKcuHyC, apKKOCUHYC U
apKTaHT€HC YHUCIIOBOTIO



https://m.edsoo.ru/
http://festival.1september.ru/articles/
http://school-collection.edu.ru/
https://m.edsoo.ru/
http://festival.1september.ru/articles/

aprymeHra

84

85

86

Tpuronomerpuueckas
OKpPYXHOCTb, OIIpE/ICTICHHE
TPUTOHOMETPUYCCKUX (PYHKITHIA
YHCJIOBOI'O apryMeHTa

Tpuronomerpuueckas
OKPY’KHOCTb, ONPEICTICHUE
TPUTOHOMETPHUYECKUX (PYHKIUI
YHCIJIOBOTO apryMeHTa

OCHOBHEBIE
TPUTOHOMETpHUECKHUE HOPMYIIbI

http://school-collection.edu.ru/
bubmuoreka [JOK
https://m.edsoo.ru/
http://festival.1september.ru/articles/

87

88

89

OCHOBHBIE
TPUTOHOMETpHUUECKHUE (HOPMYJIIbI

OCHOBHBIE
TPUTOHOMETpHUECKUEe (HOPMYIIbI
OcHOBHBIE
TpUTOHOMETpHUECKHe (HOPMYIIbI

90

91

[IpeobpazoBanue
TPUTOHOMETPUUECKHUX
BBIPKECHUI

[Tpeobpa3zoBanue
TPUTOHOMETPUUECKHUX
BBIPAKECHUI

http://school-collection.edu.ru/
bubmuoreka [JOK
https://m.edsoo.ru/
http://festival.1september.ru/articles/

92

[IpeoOpazoBanue
TPUTOHOMETPUUECKUX
BBIPAXKEHUI



http://school-collection.edu.ru/
https://m.edsoo.ru/
http://festival.1september.ru/articles/
http://school-collection.edu.ru/
https://m.edsoo.ru/
http://festival.1september.ru/articles/

93

[IpeobpaszoBanue
TPUTOHOMETPUUYECKHX
BBIPAXKEHUM

94

95

Pewienne TpuroHOMeTpUYECKUX
ypaBHEHU I

Penienne TpuroHoMeTpuUECKuX
YpaBHEHUN

http://school-collection.edu.ru/
bu6mmoreka [JOK
https://m.edsoo.ru/
http://festival.1september.ru/articles/

96

97

98

Pemienne TpuroHOMETpUYECKUX
ypaBHEHUI
Pemenue TpuroHomMeTpu4ecKux
YpaBHEHUN

Pelienre TpUroHOMETPUYECKUX
yYpaBHEHUHU

99

100

101

102

Pemenne TpuroHOMeTpUYECKUX
ypaBHEHUU

Pelienre TpUroHOMETPUYECKUX
yYpaBHEHUHU

Kontponbnas paboTa:
"TpUroHOMETpUUECKUE
BBIPKECHUS U
TPUTOHOMETPUUECKHUE
ypaBHeHuUs"
ITocnenoBaTebHOCTH, CIIOCOOEI
3aJIaHMs I0CIEIOBATEILHOCTEM.
MeTto MmaTemMaTHYECKO
WHIYKIUU

http://school-collection.edu.ru/
but6mmorexa [IOK
https://m.edsoo.ru/
http://festival.1september.ru/articles/



http://school-collection.edu.ru/
https://m.edsoo.ru/
http://festival.1september.ru/articles/
http://school-collection.edu.ru/
https://m.edsoo.ru/
http://festival.1september.ru/articles/

103

MOHOTOHHBIC U OrpaHUYCHHBIC
IIOCJICA0BATCIIBHOCTH. I/ICTOpI/Iﬂ
aHain3a OECKOHEYHO MaJjbIX

104
105

Apudmernueckast mporpeccus

['eomeTpuyeckas mporpeccus

106

BeckoneuHo yObIBaromas
reOMETPHUYECKAs IIPOTPECCHUst

107

108

109

110

CymMa GecKOHEUHO
yObIBaIOLIE reOMEeTpUIECKON
pOTPECCUu

JInHelHBIN 1
SKCITOHEHIIMAIBHBIN POCT.
Yucno e. DopMyna CI0KHBIX
MPOLEHTOB

JIuHelHbIN 1
SKCHOHEHIIMAJIBHBIN POCT.
Yucino e. Dopmyna clI0KHBIX
MPOLICHTOB

Hcnonb3oBanue nmporpeccuun

IJId pCHICHUA PCAJIbHBIX 3a/1a4
MMPUKJIIAAHOI'0 XapaKTepa

111

KonTponbhas pabota:
"[TocnemoBaTebHOCTH U
nporpeccun"

112

HenpepbiBHBIE QYHKITUU U UX
CBOMCTBA

http://school-collection.edu.ru/
bubnmoreka [JOK
https://m.edsoo.ru/
http://festival.1september.ru/articles/



http://school-collection.edu.ru/
https://m.edsoo.ru/
http://festival.1september.ru/articles/

113 Touka pa3pbiBa. ACUMIITOTBI 1
rpa¢gukoB QpyHKITHI
CsoiicTBa KLU
114 Py 1
HEIPEPHIBHBIX Ha OTPE3KE
CBolicTBa KIUH
115 Py 1
HEIPEPHIBHBIX HAa OTPE3KE
http://school-collection.edu.ru/
116 Meron uHTEpBAJIOB JUIS 1 bubnuoreka [IOK
peLIeHUsT HEPaBEHCTB https://m.edsoo0.ru/
http://festival.1september.ru/articles/
MeToa HHTEPBAJIOB IS
117 A HITTEpBATIon 2 1
pEIICHUS HEPABEHCTB
Metoa uHTEpPBAJIOB IS
118 A HHTCPBATIOB A 1
pELIeHUs] HEPABEHCTB
N http://school-collection.edu.ru/
[IpumeHeHne CBOWCTB
119 HENpepbIBHBIX (QYHKIMHA 115 1 bubmmorexa [TOK
pep YHKHHH A https://m.edsoo.ru/
PCIICHIA 3a/1at http://festival.1september.ru/articles/
[IprMeHeHne cBOMCTB
120 HENpepbIBHBIX (YHKIMHA 115 1
pelIeHus 3a1a4y
IlepBast u BTOpast npoN3BOIHBIC
121 p p p bi 1
byHKIUA
122 Ornpenenenne, reoMeTPUUECKHUI 1
CMBICIT TPOU3BOTHOM
123 Onpenenenue, GU3NUECKUit 1
CMBICJI IIPOU3BOHOM
. http://school-collection.edu.ru/
124 YpaBHEHHE KacaTeIbHOU K 1
bubmuoreka [JOK



http://school-collection.edu.ru/
https://m.edsoo.ru/
http://festival.1september.ru/articles/
http://school-collection.edu.ru/
https://m.edsoo.ru/
http://festival.1september.ru/articles/
http://school-collection.edu.ru/

rpaduky QyHKIHH

https://m.edsoo.ru/

http://festival.1september.ru/articles/

YpaBHEHHE KacaTeIbHOU K

125 rpaduky QyHKIHH

126 [Tpon3BoiHBIE TIEMEHTAPHBIX
byHKIMHA

127 [Ipon3BoIHBIE 3JIEMEHTAPHBIX
byHKIII
[IponsBoHas cymmBl,

128 IIPOU3BENIEHUS, YACTHOTO U
KOMITO3UIINH (PYHKITHIA
[Tpou3BoHas CyMMBlI,

129 MIPOU3BEICHHUS, YACTHOTO M
KOMIIO3UIIMHN (PYHKIIMH
[Tpou3BoiHas CyMMBI,

130 IIPOU3BENIEHUS, YaCTHOTO U
KOMITO3UIIUH (DYHKIIHI

131 Kontponbnas padota:
"ITponsBogHas"

[ToBTOpenme, 0600IIEHNE,

132 CUCTeMaTH3alus 3HaHU:
"VpaBHeHns"

[ToBTOpenue, 06001IeHNE,

133 CUCTEMAaTH3alMs 3HAaHUI:
"®yHkuun"

134 Wrorosast kKoHTpoJbHASA paboTa

135 Hrorosast koHTpOIBHAs paboTa

136 [ToBTOpenue, 06001ICHNE,



https://m.edsoo.ru/
http://festival.1september.ru/articles/

CUCTEMAaTHU3al s 3HAaHUN

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

136

10













YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

1. A.T.MopakoBuu Anre6pa u Hadana aHanu3a.10-11 kinacc. YueOHuk. — M.:
MuemosuHna, 2020;

2.  AT.Mopakosuy, T.H. Mumycruna, E.E. Tynbunnckas AnreOpa u Hadana
anann3a.l10-11 xknacc. 3amaunmk. — M.: Muemo3suna, 2020;
METOANYECKHUE MATEPUAJIbBI 1JISA YUUTEJIA

1. AT.Mopakosuu Anre6pa u Hauana aHanusa.10-11 knacc. Yue6uuk. — M.: MueMo3uHa,

2020;
2.  A.JT.Mopakosuy, T.H. Mumryctuna, E.E. Tynpunnckas Anrebpa u Hadana ananuza.10-11
knacc. 3agadauk. — M.: Muaemo3susa, 2020;
3. JLA. AnekcanapoBa AnreOpa u Hayanna aHanuza. CamoctosrenbHbie padboThl 10 Kimacc. —
M.: Muemo3uHa, 2018;
4. T'muu30ypr B.M. AnreGpa u Havana aHanuza. 10 kinacc. KonTposabHble paOoThI,
0a30BBIi  ypoBeHb. — M.: MHemo3uHa, 2018.
5. A.I'. MopakoBuu AnreOpa u Hauana ananusa.10-11.Meroauueckoe mocobue ass
yuurensa. — M.: Muemo3una, 2017;
6. Maremaruka. ExxenenenpHoe npuiiokeHue k razete «llepBoe ceHTsOps»;
7. Maremartuka B mkosue. ExxeMecsuHblii HaydHO-METOAMYECKUN  KypHAJI.
COopHukH 11t TOATOTOBKH U TipoBeaeHus EI'D no penakuueii Amenko 2018-2020 rr.
HNHuTepHeT-pecypcesl:
- OTKpHITHIN O6aHK 3a1aHUi IO MaTeMaThke WwWw.fipi.ru
- OenepasibHBIN LIEHTP TECTUPOBAHUS WWW.Tustest.ru

- Petmy EI'D https://ege.sdamgia.ru/



* http://window.edu.ru/ DnexTpoHHas 6MOIHOTEKAa yUCOHUKOB M METOJMUECKUX MaTepHAaIOB
* http://www.math.ru Marepuansl 1o Mmaremarvke B EnnHol Koekuu mugpoBbIxX
00pa30BaTeNbHbBIX PECYPCOB

* http://www.bymath.ne t 'azera «Maremaruka» M3narensckoro noma «llepBoe ceHTAOps»
* http://www.uztest.ru 3amaum mo reomeTpun: HHHOPMAITMOHHO-TIOMCKOBAsI CUCTEMA

* http://www.problems.ru KommneiorepHast MaremaTuka B MIKOJIE

* http://www.etudes.ru MaremaTudeckoe oOpa3zoBaHHe: MPOILIOE U HACTOSIIIEE.
HMuTepHeTOMOIMOTEKA [0 METOIUKE MPETOIaBaHUsI MATEMATHKU

* http://www.exponenta.ru I[Topran Allmath.ru — Bcs MmaTrematnka B OJHOM MECTE

* http://www.allmath.ru TlpukiagHas MmareMaTuKa: CIPaBOYHUK MAaTEMATHYECKUX POPMYI,
IIPUMEPBHI U 331444 C PELICHUSAMHU

* http://math.rusolymp.ru 3agauyHuK U1 MOATOTOBKH K OJMMITHAJIAM 110 MAaTEeMAaTHKE

* http://tasks.ceemat.ru 3anumarenpHas MaTeMaTuka — OIUMITHAIBI, HTPBI, KOHKYPCHI 110

MaTEMATUKE AJI1 MIKOJIbHUKOB






MHUHHUCTEPCTBO ITPOCBEIIEHUS] POCCUMCKOM ®EAEPAINMN
MunucrepcTBo 06pa3oBanus u Hayku Pecny6inku BypsaTus
MY Yupasnenne o6pazopanus Ipu6aiikannckoro paiiona

MOY "HUabuuckasa COIIL"

PACCMOTPEHO COI''TACOBAHO YTBEPXJIEHO
PyxoBogurens MO: 3aMecTUTEeNb UPEKTOpA 1O JupexTop mkons:
3aurpaeBa C.I'. & * YMP: | [Maparanosa 1.11. é
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«28» aBrycra 2024 r. oT «29» aBrycra 2024 r.
PABOYAS ITIPOTPAMMA

y4eGHoro npeamera «Ajare6pa U Ha4a Ia MaTeMaTHYECKOI0 AHATH3A

s obygaromumxes 11 knacca

-

- c.Aabunka 2024 roja



HOACHUTEJIBHAS 3AIINCKA

VYueOHbIil Kypc «Anredpa W Hauajla MaTEeMaTHUYECKOTO aHallu3a» SBISICTCS
OJIHUM M3 Haubojee 3HAYMMBIX B MPOrpamMMe CpeaHero oluiero oopa3zoBaHus,
MIOCKOJIbKY, C OJIHOM CTOPOHBI, OH OOECHeYMBAET MHCTPYMEHTAIbHYIO 0azy i
M3YUYEHHUSI BCEX €CTECTBEHHO-HAYUYHBIX KYpPCOB, a C JPYroil CTOpoHbl, GopMUpyeT
JIOTUYECKOEe U a0CTPAaKTHOE MBIIUICHHE 00Yy4alolUXCsl Ha YPOBHE, HEOOXOAUMOM
JUIS OCBOEHUSI UHPOPMATUKU, OOIIIECTBO3HAHUS, UCTOPUH, CIIOBECHOCTH U JIPYTUX
qucuuIuiiH. B pamkax naHHoro ydeOHOro Kypca OOyyaroliuecsi OBJaJeBaroT
YHUBEPCAJIbHBIM SI3IKOM COBPEMEHHON HaykH, KoTopas (OpMyJIupyeT CBOU
JTOCTHXKEHUSI B MAaTEMaTUUECKOU (popme.

VY4eOHbIll Kypc anreOpsl U Hadajdl MaTEMaTHYECKOTO aHajau3a 3akKjablBacT
OCHOBY Il YCHEIIHOTO OBJAQJCHUS 3aKOHAMHM (PU3HKH, XUMUHU, OHOJIOTHUH,
MOHUMAaHUSI OCHOBHBIX TEHEHIIMM Pa3BUTHUSI IKOHOMUKH U OOIIECCTBEHHOMN KU3HHU,
MO3BOJISIET OPUEHTHUPOBATHCS B COBPEMEHHBIX ITM(POBBIX U KOMITBIOTEPHBIX
TEXHOJIOTHSIX, YBEPEHHO HCIIOJIB30BaTh WX JUIS JaJIbHEHIIEro oOpa3oBaHUsS U B
MOBCETHEBHOM >XKM3HU. B TO ke BpeMsi oBiajicHUE aOCTPaKTHBIMU M JIOTHYECKH
CTPOTUMH KOHCTPYKIIUAMH aireOpbl MU MaTeMaTHUYeCKOrOo aHajiu3a pa3BUBACT
YMEHHE HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTHHHOCTH, JIOKa3bIBaTh
YTBEPKACHUS C TMOMOIIBI0 MHAYKLIMU U pacCykaaTh JAEAYKTUBHO, UCIIOJIb30BATh
0000I1IeHNe W KOHKPETH3aIMi0, a0CTparupoBaHHE W AaHAJIOTHIO, (OPMUPYET
KpEaTUBHOE U KPUTUUECKOE MBIILJICHUE.

B xone usywyenus yyeOHOro kypca «Anrebpa ¥ Havajla MaTeMaTHYECKOIro
aHanM3a» OOydYarolIMecs IMOJy4YaloT HOBBIM OIBIT PEIICHUs NPUKIAIHBIX 3ajad,
CaMOCTOSITEJILHOTO MOCTPOEHUSI MATEMAaTUUYECKUX MOJIENIEH pealbHbIX CHUTYalUil,
UHTEpPOpETAlMd  MOJYYEHHBIX  PEIICHUH, 3HAKOMATCS C  IpUMEpamMu
MAaT€MAaTHYECKUX 3aKOHOMEPHOCTEM B TMPUPOJNE, HAyKe U HUCKYCCTBE, C
BBLAAIOIIMMHKCS MAaTEMaTUHYECKUMH OTKPBITUSIMU U UX aBTOPaMHU.

VY4eOHbiii Kypc 00NaacT 3HAYUTENBHBIM BOCIHUTATEIBHBIM TOTEHIIUATIOM,
KOTOpPBIN peanu3yeTcsi Kak uepe3 yd4eOHbI wmaTepual, CHOCOOCTBYIOIIHMA
(GbopMHUPOBaHUIO HAYYHOTO MHPOBO33PEHHUs, TaK M dYepe3 crenuduxy ydeOHOU
JESTENBHOCTH, TPEOYyIOMe MPOMOKUTENIbHON  KOHIEHTPAIlMK  BHHMAaHUS,
CaMOCTOSITEJIbHOCTH, AaKKypaTHOCTH U OTBETCTBEHHOCTHM 33 IOJYyYECHHBIH
pe3yibTar.

B ocHoBe MmeTtommkm oOydeHus anreOpe W HadagaM MaTeMaTHYECKOTO
aHaJIM3a JISKUT A TEIHbHOCTHBIN MPUHIIAIT O0yUYeHUS.

B crpykType yuebHOro kypca «AnreOpa W Hadaja MaTeMaTHYECKOTO
aHaJM3a» BBIIEJICHBI CIEIYIOLIUE COJIepKATEIbHO-METOAuYeCcKre TuHuu: «Hucna
U BblUUCHeHUs», «DyHKIMU U rpadukny, «YpaBHEHUS U HepaBeHCTBay», «Hauana
MareMaTH4ecKoro aHaiamsa», «MHoxecTBa U Joruka». Bce oCHOBHbIE



COJIEPKATEIbHO-METOAMUECKAE JIMHUM W3Yy4YaloTCs Ha TPOTSHKEHUU JABYX JIET
o0y4yeHUss Ha YpPOBHE CpEIHEro oOlmiero oOpa3oBaHUs, €CTECTBEHHO JOMOJHSS
ApYr Apyra U MOCTENEHHO HACHIIAsACh HOBBIMU TeMaMH W pasaenamu. JaHHBIA
yueOHBIH Kypc SIBISE€TCS WHTETPATUBHBIM, TIOCKOJIBKY OOBEANHSET B cebe
COJep)KaHUE HECKONbKMX MaTeMaTHYeCKHX AWCIUIUINH, TaKuX Kak anreopa,
TPUTOHOMETPHS, MAaTEMAaTHYECKUU aHallu3, TEOPUS MHOXKECTB, MaTeMaTH4ecKas
noruka u apyrue. Ilo mMepe Toro kak oOydaroniuecs OBIAJIEBalOT BcE Ooliee
IMPOKUM MaTEMaTHYECKHM almapaToM, Y HUX MOCIIE0BAaTEIbHO (GOPMUPYETCS H
COBEPIICHCTBYETCSI YMEHHE CTPOUTh MaTEMaTHUYECKYyI0 MOJIENb pealbHOU
CUTYaIlH, IPUMEHSITH 3HAHUS, TIOTYYCHHbIE TIPU W3YYCHUU y4eOHOTro Kypca, s
peIIeHUs] CaMOCTOSTEIHHO CPOPMYIMPOBAHHON MAaTeMaTHYECKOW 3aj1auu, a 3aTeM
MHTEPIPETUPOBATH CBOM OTBET.

ConepxxarenbHO-MeTOAMYEeCKasT TUHHS «Uucla U BBIYUCICHUS» 3aBepIiacT
(GopMuUpOBaHUE HABBIKOB HCIIOJIH30BAHMS JICHCTBUTEIBHBIX YHCEI, KOTOPOE OBLIO
Ha4aTo Ha YPOBHE OCHOBHOTO 001Iero oopazosanusi. Ha ypoBHe cpenHero ooiero
oOpa3oBanuss oco0oe BHUMaHHE yaensercs (HOPMHPOBAHHIO  HABBIKOB
paIMOHANBHBIX BBIUMCIICHUN, BKIIOYAIOIIUX B CeOsS WCIOIB30BAHHUE PA3TMUHBIX
dopMm 3amucu 4Ymcna, YMEHHE JeJaTh NPUKUAKY, BBITIONHATH TPUOTKEHHBIC
BBIUUCIICHUS, OICHUBATh YHCIOBBIC BBIPAKECHUS, pabOTaTh C MaTeMaTHYCCKHMHU
KOHCTaHTaMHU. 3HAKOMBIE OOYYarOIUMCS MHOXKECTBA HATYpPaIbHBIX, IEJBIX,
pallMOHANBHBIX M JCHCTBUTEIBHBIX  YHUCENl  JIONOJHSIOTCS  MHOYKECTBOM
KOMIUIEKCHBIX 4YHcell. B KaXIoM U3 OSTUX MHOXKECTB PacCMaTpUBAIOTCS
CBOWCTBEHHBIE €My CIEIUPUIECKUEe 3aJayd M Olepalyd: JeJICHUe Haledo,
ONIEPUpPOBAHUE OCTATKAMH HA MHOXECTBE IEJIBIX YHCEN, OCOOBIe CBOWMCTBA
paIMOHANBHBIX M MPPAIMOHAIBHBIX YUCEN, apu(METHICCKHE ONEPAIli, a TaKKe
W3BJICUCHUE KOPHS HATypaJIbHOH CTENEHW HAa MHOXECTBE KOMIUICKCHBIX YHCEI.
bnaromapsi mociieoBaTeIbHOMY pPaCIIUPCHHIO Kpyra HUCHOJIB3YEMBIX YHCET |
3HaKOMCTBY C BO3MOXHOCTSIMH MX NMPUMEHEHMS JJI PEUICHHs Pa3JInYHbIX 33724
(GopmMupyeTcsi npeAcTaBIeHUE O €IMHCTBE MATEMaTHUKU KaK HayKd U €€ poyd B
MOCTPOEHUU MOJIEJEeH peaJlbHOr0 MHpa, IMIMPOKO HCHOJB3YIOTCA 0000IIeHHEe U
KOHKpETHU3alHsL.

JIuausa «YpaBHEHUS U HEPABEHCTBa» pealnu3yeTcs Ha MPOTSHKEHUU BCETO
oOy4yeHHUs Ha YPOBHE CpEIHEro oOIIero oOpa3oBaHUs, MOCKOJIBbKY B KaKIOM
pasgene Ilporpammbl MperyCMOTPEHO pEUIeHHE COOTBETCTBYIOIIMX 3adad. B
pe3ynpTaTe OOyd4aroliuecs OBJAJACBAIOT PA3IUYHBIMU METOJAMHU  PEILICHHUs
palMOHANbHBIX, HPPAlMOHAIBHBIX, TOKa3aTeNbHBIX, JOrapupMHUUECKux U
TPUTOHOMETPUYECKUX ypaBHEHHUI, HEPaBEHCTB M CHCTEM, a TakkKe 3ajad,
colepKammx mnapaMmerpsl. [lomydeHHbIE yMEHHMS IHIMPOKO HCHIOIB3YIOTCS MpH
uccieqoBaHNN (QYHKIMI C TIOMOIIBIO MPOU3BOJHOM, MPU PEUICHUH MPUKIAJIHBIX



3a/1a4y M 3a7a4 Ha HAXOXJCHUE HAauOOIBbIINX U HAUMMEHBLINX 3HAYCHUH (PYHKIUU.
JlanHas conep:katesibHas JUHUS BKIIIOYAET B ce0s Takxke (GOpMHUpPOBAHUE YMEHUM
BBINIOJHATh  pacu€Tel 10  QopMynaMm, NpeoOpa3oBaHMs  pPalUOHAIBHBIX,
WPPALUOHAIBHBIX YW TPUTOHOMETPUYECKUX BBIPAKCHUN, a TaKXKE BBIPAKECHU,
collepKallluX CTerneHu W Jiorapudmbl. brarogaps u3ydeHHIO anredpanyeckoro
Marepuajga IMPOUCXOAWUT  JajJbHEWINEe  pa3BUTUE  ANTOPUTMHYECKOTO U
a0CTPAaKTHOI'O MBIIIJIEHUSI OO0y4YaroImuXcs, (GOPMHUPYIOTCS HABBIKU JI€TyKTUBHBIX
paccykiaeHuid, paboTbl ¢  CUMBOJBbHBIMH  (opmMamu,  MpPEICTaBICHUS
3aKOHOMEPHOCTE W 3aBUCMMOCTEH B BHJI€ PAaBEHCTB M HEpPaBEHCTB. Anredpa
npeniaraetr d(QQeKTUBHbIE HWHCTPYMEHTBI JUIsl pEUICHUS MPAKTUYECKUX H
€CTECTBEHHO-HAYYHBIX 3a7a4, HATJSIHO JIEMOHCTPUPYET CBOM BO3MOYXKHOCTHU KaK
A3bIKa HAYKH.

CopepxarenbHo-MeToandeckass JuHUA «DyHKIMM U TpaQuKu» TECHO
NEPeIIeTaeTCsl ¢ JIPYTUMU JMHUSMU Y4eOHOro Kypca, MOCKOJIbKY B KaKOM-TO
CMBICJIE 3aaET MOCIEA0BATEILHOCTh U3YUEHUSI MaTepuana. M3yueHue creneHHoi,
MOKa3aTeIbHOM, JIorapudMUUEecKoi U TPUTOHOMETPUUECKUX (PYHKITNI, NX CBOHUCTB
U rpaduKOB, UCIOJIb30BaHUE (DYHKIMI ISl peuieHus 3afad U3 APYrux y4eOHbIX
IPEAMETOB U PEANBHOMN )KM3HU TECHO CBSI3aHO KAaK C MAaTEMAaTHYECKUM aHAJIU30M,
TaK U C PEIICHHEM YpaBHEHUW U HepaBeHCTB. [Ipu 3TomM Oomblioe BHHUMaHHUE
ynensiercss GOpMHUPOBAHUIO YMEHUSI BhIpakaTh (GOpMYyIamMu 3aBUCHUMOCTH MEXKIY
pa3sTUYHBIMUA BETUYMHAMH, MCCIEIOBaTh TOJYyYEHHbIE (QYHKIUHU, CTPOUTH HX
rpaduku. Matepuan 3Toil cofep>kaTeabHON JTUHUU HAlleJIeH Ha pa3BUTHUE YMEHUM
U HaBBIKOB, ITO3BOJISIIOIIMX BBIPAKaTh 3aBUCHUMOCTH MEXAY BEIWYMHAMH B
pasnmuuHON (opme: aHATMTHYECKOH, rpadudeckoil u ciioBecHo. Ero msydenue
CIIOCOOCTBYET Pa3BUTHIO AJITOPUTMHYECKOTO MBIIUICHHS, CIIOCOOHOCTH K
0000IIIEHNIO M KOHKPETHU3AIIUH, UCTIOJIb30BAHUIO aHAJIOTHH.

ConepxatenbHass n1uHUS «Hadama maTeMaTHYEeCKOTO aHalIW3a» IMO3BOJSET
CYIIECTBEHHO PACHIMPUTH KPYr KAK MaT€MaTHUYE€CKHUX, TaK U MPUKIAJHBIX 3a/ad4,
JOCTYTHBIX OOYYaIOUIUMCS, TaK KaK Y HHUX TMOSBISETCS BO3MOXKHOCTb CTPOHTD
rpa@uku  CIOXKHBIX (YHKIWNA, OMPENeNsiTh WX HauOOJbIINE W HAUMEHBIIHE
3HAUEHUS, BBIYHUCIATH IUIOMAAU (Guryp u oObEMBI TeJl, HAXOAUTH CKOPOCTH H
yCKOpeHHs IpoueccoB. JlaHHas conep:kaTenbHas JMHUSA OTKPBIBAET HOBBIC
BO3MOXHOCTH TOCTPOCHUS MATEMATUYECKUX MOJEIEH pPEaJbHbIX CUTyalui,
MO3BOJISIET HAXOAWTh HAWIy4yllee PEHIEHWE B TMPUKIATHBIX, B TOM YHUCIE
COLIMAJIBHO-3KOHOMHMUYECKHX, 3aJla4yaX. 3HAKOMCTBO ¢ OCHOBAMHM MAaT€MATHYECKOIO
aHaln3a CIOCOOCTBYET pa3BUTHUIO aOCTPaKTHOTO, (OPMAIbHO-IOTUYECKOTO U
KPEaTUBHOTO MBINUICHUS, (DOPMUPOBAHHUIO YMEHHUH pACIO3HABATH MPOSBICHUS
3aKOHOB MAaT€MAaTHKW B HayKe, TEXHUKE U HCKyccTBe. OOydarommuecs y3HaIKT O



BBIJAIOIINXCA PE3YyJbTaTaX, INOJYYEHHBIX B XOAE pa3BUTHS MAaTEMAaTHKU Kak
HayKH, U 00 UX aBTOpax.

ConepxaTenbHO-METOANYECKAsA JTMHUSA «MHOXKECTBA U JIOTMKA» BKIIIOYAET B
ce0sl DJIEMEHTbl TEOPUUM MHOKECTB M MaTeMaTHUYEeCKOW JIOTUKH. TeopeThko-
MHOECTBEHHBIE MPEICTABIEHUS IPOHU3BIBAIOT BECH KypC IIKOJBHOW MATEMATUKHU
W TpeasiaraloT Haubosiee YHUBEPCAIbHBIM S3bIK, OOBEIUHSAIOUIUN BCE pa3lielbl
MaTeMaTUKd M €€ NPWIOKEHUW, OHU CBS3bIBAIOT pPa3HbIE MaTEMAaTUYECKHE
JUCHUIUIMHBL W WX NpPWIOXKEHHsa B eauHoe 1enoe. [lostomy BaxHO aaTh
BO3MOXXHOCTh 00y4YarolmeMycsi MNOHHUMAaTh TEOPETHKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOM MAaTEMAaTHKW M HMCMOJIb30BAaTh €ro ISl BBIPAXKEHUS CBOMX MBICIIECH.
JIpyruM BaXHBIM TIPU3HAKOM MAaTEMaTUKH KaK HayKH CIEIYyeT NpPU3HATh
CBOMCTBEHHYIO €W CTpPOrocTb OOOCHOBAaHWUW W CJEJOBaHUE OMNPEACIEHHBIM
npaBujaM  I[OCTPOEHUS  JOKA3aTEIbCTB.  3HAKOMCTBO € DJJEMEHTAMH
MaTEMaTUYECKOM JIOTMKK CIOCOOCTBYET Ppa3BUTHIO JIOTUYECKOTO MBIIIICHUS
00Oy4aromuxcs, MO3BOJIIET UM CTPOUTH CBOM PACCY>KIEHUS HA OCHOBE JIOTHYECKUX
npaBuil, GOPMUPYET HABBIKA KPUTUYECKOT'O MBILIUICHHUS.

B yueOHOM Kkypce «AnreOpa W Hayajla MaTEMaTHYECKOTO aHAIHM3a»
IPUCYTCTBYIOT OCHOBBI MAaTeMaTH4YECKOI'0 MOJEIMPOBAaHMS, KOTOPHIE IMPHU3BAHBI
CIOCOOCTBOBaTh (POPMUPOBAHUIO HABBIKOB TOCTPOCHHUSI MOJENEH peabHbIX
CUTYyalluid, WCCJIEJAOBAHMUS O3THUX MOJIeNIe C TIOMOUIBIO afmapara anredpbl |
MaTE€MAaTHYECKOTO aHaJIn3a, WHTEPIPETAlNU TOJYYEHHBIX PpEe3yJbTaToB. Takue
3a/1aHUs BILUIETEHBI B KAXbIM U3 pa3/iesioB IPOrpaMMBbl, IOCKOJIBKY BECh MaTepHall
y4eOHOro Kypca IIUPOKO HMCHOJB3YeTCs IS pellleHus MPUKIATHBIX 3axad. [Ipu
pEIICHUH  pealbHbIX  MPAaKTHYECKUX  3aJad  oOydaromipecss  pa3BUBAIOT
HAO0JIIOIaTeTbHOCTh, YMEHUE HAXOIUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIIONIB30BaTh  AHAJIOTHIO, 0000IIaTh W  KOHKPETHU3UPOBATH  IpoOJIeMy.
JlesiTenbHOCTh 1O  (OPMHUPOBAHUIO HABBIKOB pEIICHUS MPHUKIAAHBIX 3a7ad
OpraHu3yeTcs B MPOIIecCce 3YUEHUs BCEX TeM yueOHOro Kypca «Anredpa u Hayaia
MaTeMaTH4YECKOIO aHAIN3A».

Ha wusyuenune ydeOHOro Kkypca «Anrebpa W Havalla MaTeMaTHYECKOIO
aHanuza» oTBoauTcs B 11 kimacce — 136 vacoB (4 4aca B HEZIEIIO).



COIAEPKXAHUE OBYYEHUA
11 KVIACC

Yuciaa v BbIYMCICHUS

Hatypaneubie u nensie yucna. [IpumeHneHue npu3HAKOB ACIUMOCTH LENBIX
yucell, HanOonbImuid obmui aenutens (mamee — HOJl) m HamMenblee ooOimee
kpatHoe (nanee — HOK), octatkoB o monynto, anropurMa EBkiauaa ass penieHus
3a/1a4y B LENbIX YUCax.

Kommnekcuble wucna. Aunrebpanyeckass M TpUTOHOMETpUYecKas (QOpMbI
3aMMCH KOMIUIEKCHOTO Yucia. ApU(pMETHYecKrue OMNepaluu C KOMIUIEKCHBIMU
yuciamMu. M300pakeHre KOMIUIEKCHBIX YHCEN Ha KOOPAMHATHOM IUIOCKOCTH.
®opmyna Myaspa. Kopau N-oif cteneHu U3 KOMILIEKCHOro uucia. [lpuMenenue
KOMIUIEKCHBIX YUCeN JJIsl peleHus] GU3HMUeCKUX U TeOMETPUUECKUX 3a/1a4.

YpaBHeHUsS ¥ HEPABEHCTBA

CucreMa © COBOKYMHOCTh YpaBHEHHUW U HEPABEHCTB. PaBHOCWIIbHBIE
CUCTEMBI U CUCTEMBbI-ClIe/ICTBUA. PaBHOCHUIIbHBIE HEPABEHCTBA.

OTb6op  KOpHEH  TPUTOHOMETPUYECKUX  YpPaBHEHUH C  MOMOIIBIO
TPUTOHOMETPUYECKOUN OKPYKHOCTU. PellieHne TpuroHoMeTpuyecKuX HEPaBEHCTB.

OcCHOBHBIE METOABI PpEIIEHUS TOKA3aTeNbHBIX U  JIOTapU(DMHUUECKUX
HEPaBEHCTB.

OCHOBHBIE METO/IbI PELICHUS UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJBI PELICHHS CHCTEM M COBOKYIHOCTEH pallMOHAJIBHBIX,
UppalMOHAIBHBIX, TOKA3aTEIbHBIX U JOTapU(PMUYECKUX YPAaBHEHUIA.

VYpaBHEHUS, HEPAaBEHCTBA U CUCTEMBI C TApAMETPAMH.

[IpumeneHne  ypaBHEHMH, CHCTEM W HEPAaBEHCTB K  PEIICHHIO
MaTEeMaTUYECKUX 3a/lad M 3aJad W3 PA3JIUYHBIX OOJacTed HAyKH W peaTbHOU
AKU3HU, THTEPIPETALMS MTOJTYUYECHHBIX PE3YIbTATOB.

DOyHKUNH U TPaPuKHU

I'padpux xommosummu ¢ysknmii. ['eomerpudeckue o0pa3bl ypaBHEHUN W
HEPABEHCTB HAa KOOPAMHATHOM IMJIOCKOCTH.

Tpuronomerpudeckue GyHKIHH, UX CBOMCTBA U TpadUKH.

I'paduaeckre meTonmpl pemieHus ypaBHEHHMH W HepaBeHCTB. I 'padudeckue
METO/Ibl PEILICHHUS 3a]1a4 C TapaMeTpaMHu.

Hcnonp3oBanue rpadukoB (yHKOUN IS WCCIEIOBAaHUS MPOIIECCOB M
3aBUCUMOCTEH, KOTOpPBIE BO3HUKAIOT TPH PEHICHUU 3a7ad W3 JAPYTUX YYEOHBIX
MPEAMETOB U PEATbHOMN KU3ZHH.

Hauana MaTeMaTH4eCKOro aHajau3a



[IpumeHeHne mMpou3BOAHON K UCCIIENOBaHUIO (YHKIIMA HA MOHOTOHHOCTH U
skcTpeMyMmbl.  Haxoxkaenue  HauOonbIIero YW HAaMMEHBIIErO  3HAYEHUU
HEMpPEePbIBHON (QYHKIMU HA OTPE3KE.

[IpuMeHeHne NPOW3BOAHOM Ul HAXOKJICHUS HAWIY4dlIEro pPELICHUsS B
MPUKIAIHBIX 3a/adax, Uil ONpPEAEIIEHUs CKOPOCTM M YCKOpPEHHs IIpoliecca,
3a1aHHOTO (hOPMYJION MU TPAPUKOM.

[lepBooOpa3Has, OCHOBHOE CBOMCTBO TiepBOOOpa3HbIX. IlepBooOpasHbie
aneMeHTapHbIX QyHkiuil. [IpaBuiia HaxoXIeHUs IEpBOOOPa3HBIX.

HuTerpann. I'eomeTpuueckui CMBICII VHTErpasa. Brruucienue
onpenenéHHoro uHTerpana mno ¢popmyne Herorona-JleiiOuua.

[IpumeHenue uHTErpana s HAXOXACHHUS IUIONIaAed IUIOCKUX GuUryp u
00BEMOB T€OMETPUUECKHUX TET.

[Ipumepsl pemenuit auddepeHMaIbHBIX ypaBHEHHH. MartemaTruueckoe
MOJICTUPOBAHUE PEATBHBIX TMPOIECCOB C TMOMONIbIO U] PepeHIHaTbHbBIX
YPaBHEHUM.



IINTAHUPYEMBIE PE3VIJIBTATBI OCBOEHMA VYYEBHOI'O KVYPCA
«AJITEBPA n HAYAJIA MATEMATHUYECKOI'O AHAJIA3A»
(YTJIVYBJIEHHBI YPOBEHL) HA VYPOBHE CPEJIHEI'O OBIIEI'O
OBPA30OBAHUIA

JIMUYHOCTHBIE PE3YJIbTATBI

1) rpasKaaHCKOr0 BOCIIMTAHUSA:

c(hOpMUPOBAHHOCTD IPakKAAHCKOM MO3UIIMU 00YyUaIOIIEeT0oCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO  4JieHa  POCCHICKOro  OOIIecTBa,  MpeJCTaBlIeHHUE O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JUYHBIX CTPYKTYpP, SBIICHHM,
npoleayp TpaxJaHCKoro oOmiecTBa (BBIOOPHI, OMPOCHI U JPYroe), YMEHHE
B3aUMOJICICTBOBATh C COLMAJIBHBIMHU HWHCTUTYTAMH B COOTBETCTBUU C UX
GYyHKIMSIMU U Ha3HAYCHUEM;

2) NIaTPUOTHYECKOT0 BOCIIMTAHMSA:

c(hOpMUPOBAHHOCTh POCCHUICKON TPAKIAHCKON HICHTUYHOCTH, YBAXKCHHS K
MPOIIJIOMY M HACTOSIIIEMY POCCHUMCKON MaTeMaTHKH, IIEHHOCTHOE OTHOIIEHUE K
JOCTHXKCHUSIM POCCUMCKMX MAaTEMAaTUKOB M POCCUHCKONW MaTEMAaTHUYECKOM IIKOJIBI,
UCIIOJIb30BaHUE DJTUX JOCTWKEHHUUA B JIPYTrUX HayKaxX, TEXHOJOTHSX, cdepax
SKOHOMHKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

OCO3HAHHE JYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapojaa, cPOpMUPOBAHHOCTD
HPaBCTBEHHOTO CO3HAHMS, STUYECKOrO0 MOBEIAEHHUS, CBA3AHHOIO C NMPAKTUYECKUM
OPUMEHEHHEM JIOCTWKEHHII HayKd U JEATEIbHOCTBhIO YYEHOrO, OCO3HAHUE
JUYHOTO BKJI/Ia B MOCTPOCHUE YCTOMYMBOTO OyAYIIETro;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS

ACTETUYECKOE OTHOILIEHHE K MHpPY, BKIIOYasl 3CTETUKY MATEeMaTHYECKHX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3a7a4, PEIICHUH, PacCyKICHHH, BOCIIPUUMUYHUBOCTh
K MaTEMaTUYECKUM acIlieKTaM pa3JIMYHbIX BUJIOB UCKYCCTBA;

5) pusnvecKoro BOCIUTAHUSA:

chOpPMHPOBAHHOCTh YMEHHS TPHUMEHAThH MaTeMaTH4YeCKWe 3HAHHUS B
WHTEpEcax 3/I0pOBOro 1 06€30MacHOro 00pasa >KM3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3J0pPOBbIO (3I0POBOE NHUTAaHHE, COATAHCUPOBAHHBIM PEKHM 3aHATHH H
OTIbIXa, PEryisipHas (U3NUecKas aKTUBHOCTD), (DU3NYECKOE COBEPIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03/J0POBUTEIBHOMN AEATEIbHOCTHIO;

6) TPY10BOr0 BOCIIMTAHMS

TOTOBHOCTh K TPYAY, OCO3HAHHME LIEHHOCTU TPYJIOIIO0Us, HHTEpeC K
paznuuHbiM  cpepam  NPOPECCHOHATBLHOW  NESITENbHOCTH,  CBSI3aHHBIM  C
MaTeMaTUKOM W €€ NPWIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBINA BBIOOD
Oynymeit mnpodeccun U peann3oBbIBATH COOCTBEHHBIC >KU3HEHHbIC IIJIAHBI,



FOTOBHOCTh M CIHOCOOHOCTh K  MaTeMaTHYECKOMY  OOpa3oBaHHUIO U
CaMOOOpa30BaHUIO Ha NPOTSHKEHUU BCEU JKU3HMU, TOTOBHOCTH K AaKTHUBHOMY
YYaCTHUIO B PEIICHUH MPAKTUYECKUX 3a7]a4 MaTEMaTUUECKOW HAaTpaBJIECHHOCTH;

7) 3KOJIOTHYeCKOT0 BOCIIUTAHMS

c(hOpPMUPOBAHHOCTh  AKOJOTMUYECKOW  KYJIbTYpbl, TOHUMAHUE BIUSHUSA
COIMATbHO-2KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOIHON U COIMATILHOMN
Cpelbl, OCO3HaHUE II00aIbHOTO XapaKTepa dKOJIOTHYECKUX MPOoOIeM, OpUEHTALIUS
Ha TPUMEHEHHE MaTEMAaTHMYEeCKUX 3HAaHWM JIg pelieHusl 3a7ad B 00JacTu
OKpYKarolel cpenbl, MIAaHUPOBAHHE IIOCTYNKOB W OILEHKH HMX BO3MOXHBIX
MOCJICICTBUH JJIsl OKPY>KAIOIIEH CpeIbl;

8) HeHHOCTH HAYYHOr 0 MO3HAHHUSA:

c(hOpMUPOBAHHOCTb MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  pa3BUTUs HAayKu U  OOIIECTBEHHOW  MPaKTHUKW, [MOHUMaHUE
MaTeMaTHYEeCKOM HayKu Kak c¢epbl YeIOBEUYECKOH ESITeIIbHOCTH, ATAloB €&
Pa3BUTUA W 3HAYMMOCTH JUISl Pa3BUTHS I[MBUIM3AIMH, OBJIAJCHUE S3bIKOM
MaTeMaTHKA M MaTeMaTHYECKOW KyJIbTypOW KaK CpPEJACTBOM IIO3HAHUS MUPAa,
TOTOBHOCTh OCYIIECTBJISITH TPOCKTHYIO M HCCIEIOBATEIBCKYIO JICSITEIHHOCTh
WHIMBU]IYaJIbHO U B TPYIIIE.

METAIPEJMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHBIC YHHBEpPCAJIbHbIE Y4eOHbIC JeHCTBHS

ba3oBble Jornueckue AecTBUA:

BBISIBIIATH U XAPAKTEPU30BATh CYLIECTBEHHBIE MPU3HAKU MAaTEMAaTHYECKHUX
OOBEKTOB, TOHATHIA, OTHOUICHUH MEXIy MOHATUSAMHU, (OPMYIUPOBATH
OTIpEeJICIICHHs] TIOHSATUM, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(pUKAIIH,
OCHOBaHHUSA 7151 0000IIEHNs U CPABHEHUS, KPUTEPHUH MPOBOJAUMOTO aHAIN3A;

BOCIPUHMMATh,  (OPMYJIMPOBATH U  MPEeoOpPa3OBBHIBATH  CYXKICHUS:
YTBEPAUTEIBHBIC U OTPHUIIATEIbHBIE, CIMHUYHBIE, YaCTHBIC U OOIIHE, YCIOBHEIE;

BBISIBJIATH MAaTEMATUUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3U U MPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIIOMCHUSAX U YTBEPXKACHUSIX, MpEiaraTh KPUTCPUH IS
BBISIBJICHHS 3aKOHOMEPHOCTEW U IPOTUBOPEUYN;

JenaTh BBIBOJBI C HCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JACAYKTHUBHBIX U
WHIYKTUBHBIX YMO3AKIIOUECHHM, YMO3aKIIOUEHUI 10 aHAJIOTUH;

MPOBOJIUTH CAMOCTOSTENILHO J10Ka3aTeIbCTBA MATEMATUUECKUX YTBEPKACHUN
(OpsiMble U OT MPOTUBHOTO), BHICTPAUBATh APTYMEHTAIIMIO, IPUBOJUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHHS U BHIBOJIBI;

BBIOMpATh CMOCO0 pelieHuss y4dyeOHOM 3agayu  (CpaBHHMBATh HECKOJIBKO
BAPDUAHTOB  PEIICHUsS, BbIOMpaTh  Haubojee  MNOAXOMAUUA € YYETOM
CaMOCTOSITEIbHO BbIICJICHHBIX KPUTEPUEB).



Bba3oBrble uccienoBare/ibCkue 1eiCTBUA:

UCII0JIb30BaTh BOIPOCHl KaK HCCIEI0BATEIbCKUA HHCTPYMEHT IO3HAHMS,
(GopMynrpoBaTh  BONPOCHI,  (PUKCUpYIOIIME  MPOTUBOpEYHE,  MpodiIeMy,
yCTaHaBIMBaTh MCKOMOE U JaHHOE, (hOPMHUPOBATH TUIOTE3Yy, apryMEHTHUPOBATh
CBOIO MO3ULIHMI0, MHEHHUE;

IPOBOAUTH CAMOCTOSTEILHO CIUIAHUPOBAHHBIN HKCIIEPUMEHT, UCCIIEIOBAHUE
M0 YCTAaHOBJICHUIO OCOOEHHOCTEN MaTeMaTH4ecKoro oObeKTa, sIBJIEHUs, Mpoliecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEX1y OOBEKTAMHU, SIBICHUSIMH, IPOLECCAMU;

CaMOCTOSATEIBLHO (POPMYIHUPOBaTH O0OOIIEHHS W BBIBOJBI MO pe3yibTaTam
OpOBENEHHOTO  HAOMIOJEHUs,  HCCIEIOBAaHUS, OLEHUBATh  JOCTOBEPHOCTH
NOJIYYEHHBIX PE3YJIbTaTOB, BBIBOJOB U 0000ILEHU;

IPOrHO3MPOBATh BO3MOXKHOE pAa3BUTHE IIpoliecca, a TakKe BbIABUIAThH
IPENOJIOKEHUS O €T0 Pa3BUTHHU B HOBBIX YCIIOBHUSX.

Pab6ora ¢ undgopmanmeii:

BBISBJIATH AePUIUTH MHDOpMAIUKU, TaHHBIX, HEOOXOJAUMBIX NJIsi OTBETa HA
BOMPOC U JJIs1 PEIICHUS 3a]1a4H;

BbIOMpaTh MHMOPMAIMIO U3 UCTOYHUKOB PAa3JIMYHBIX TUIIOB, aHATU3UPOBATh,
CUCTEMaTU3UPOBaTh U HMHTEPIPETUPOBATH WH(POPMAIMIO PA3TUYHBIX BHUJIOB H
dbopM mnpeacTaBiIeHUS;

CTPYKTYpPHpPOBaTh MH(POPMAIIMIO, TPEJCTABIATh €€ B PA3IMUHBIX (opMax,
WLTIOCTPUPOBATH TpadUyECKU;

OLICHUBATH HaJEXKHOCTh uHbOpMAITIH 1o CaMOCTOSITEJIbHO
c(hOpMYITHPOBAHHBIM KPUTEPUSIM.

KoMMyHuKaTHBHBIE YHUBeEpPCAJIbHbIEe YUeOHbIE IeCTBUS

OO01menue:

BOCIIPUHUMATH U (POPMYJIHUPOBATH CYKJICHUS B COOTBETCTBUU C YCIOBUSIMHU H
HEeJIIMHA OOIIEHUS, SCHO, TOYHO, T'PAMOTHO BBIpakaTh CBOIO TOUKY 3PECHHUS B
YCTHBIX M THUCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHHWS MO XOJy PEIICHUsS 3aJayH,
KOMMEHTHPOBATH MOJIYUYCHHBIN PE3yIbTarT;

B XOJIe¢ OOCYXXJICHHs 3aJlaBaTh BOIPOCHI IO CYIIECTBY OOCYKIaeMOU TEMBI,
nmpoOJIeMBl, peIracMoi 3ajadyd, BBICKA3bIBaTh HJCH, HAICJICHHBIC HAa ITIOUCK
pEIlIeHUs, COTMOCTAaBISATh CBOU CYXKJACHUA C CYXICHUSIMU JAPYTUX YYaCTHHUKOB
nyanora, oOHapyXMBaTh Pa3jUyuMe U CXOJICTBO IO3HUIIUM, B KOPPEKTHOH (opme
(dbopMyITHpPOBATh Pa3HOTIACHS, CBOM BO3PAKCHHUSI;

MPEJCTABIATh PE3YJAbTAaThl PEIICHUS 3aJaud, SKCIEPHUMEHTA, UCCIIEIOBaHU,
MIPOCKTa, CaMOCTOSITEILHO BBIOMpATh (OpMAT BBICTYIUICHUS C Y4ETOM 3a1ad
Mpe3EHTAIIMU U OCOOEHHOCTEH ayIuTOPHH.

PerHﬂTHBHLIe YHHUBEPCAJIBHBIC yqeﬁﬂme I[eﬁCTBHH



Camoopranusanus:

COCTaBJIATH IJIaH, AITOPUTM PELICHHS 3a/lauH, BEIOUPATh CIIOCOO PEIIeHUs C
y4€TOM UMEIOUINXCS PECYPCOB M COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHPOBATh
Y KOPPEKTUPOBATh BAPUAHTHI PELIEHUH C YYETOM HOBOM MH(OpMAIIIH.

CaMOKOHTPOJIb, IMOIIHOHATbHBI HHTE/JIEKT:

BIaJIeTh HAaBBIKAMH  TIO3HABaTENbHOW  pedrekcun  Kak  OCO3HaHUSA
COBEpPIIIAEMBIX JIEHCTBUI M MBICITUTEIBHBIX MPOIECCOB, UX PE3yJIbTAaTOB, BIAJECThH
crnocobaMu CaMONPOBEPKU, CAaMOKOHTPOJISI Tpollecca M pe3ysibTaTa pPelieHUs
MaTeMaTUYeCKOW 3a/1auH;

NPEIBHUICTh TPYIHOCTH, KOTOPHIE MOTYT BO3HUKHYTbH MPU PEIICHUH 3aa4H,
BHOCHUTH KOPPEKTUBHI B JIEATEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITENLCTB, JaHHBIX,
HaNJCHHBIX OMTUOOK, BBISIBJICHHBIX TPYAHOCTEH;

OILICHUBATh COOTBETCTBHUE PE3YNIbTATa LEH U YCIOBHIM, OOBSICHITH MPUINHBI
JTOCTY)KCHUS WM HEJAOCTH)KECHHUSI PE3yJIbTATOB JEATEIHHOCTH, HAXOIUTh OIIHUOKY,
JaBaTh OIICHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHas 1eSITEJIbHOCTD:

MOHMMATh M HCIOJIb30BaTh NMPEUMYINECTBA KOMAaHIHON M WHAMBHIYaJTbHOM
paboThl TpU pelIeHHH YYeOHBIX 3ajJad, MNPUHUMATH I[eIb COBMECTHOMN
JeSTENbHOCTH, TUIAHUPOBATh OPTaHU3AIMI0 COBMECTHOM paboOThI, paclpeiensTh
BUIBI pabOT, JIOroBapuBaThCA, OOCYXAAaTh TMpOLIECC W pe3yiabTaT padoThI,
0000111aTh MHEHUS HECKOJIBKUX JIFOJIEH;

y4acTBOBaTh B TPYNIOBHIX (opMax paboThl (0OCYXIeHHs, 0OMEH MHEHH,
«MO3TOBbI€ IITYpPMb» W WHBIE), BBINOJHATH CBOIO 4YacTh pabOThl W
KOOPJIUHUPOBATH CBOM JCUCTBHUS C APYTUMHU YICHAMH KOMAHbI, OIICHUBATh
KayeCTBO CBOETO BKJIaJa B OOIIMI MPOAYKT MO KPUTEPHUSIM, CPOPMYIUPOBAHHBIM
y4aCTHUKAMU B3aHUMOJICHCTBHUS.

INPEAMETHBIE PE3YJIBTATBI

K konmy obOydyenuss B 11 kjacce 0Oyd4aromiuiicss MOTYYUT CIETYIOIIHE
MIPEeIMETHBIE PE3YNbTAThl MO0 OTACIBbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anre0pa 1 Hayajga MaTeMaTHYECKOTO aHAJIN3a»:

Ymnciia v BBIYHCTICHUSA:

CBOOOJHO OMEpHUPOBATH TMOHATHUSAMH: HATypaJIbHOE H 1EJ0€  YHCIIO,
MHOXECTBA HATYyPaJIbHBIX M LEJbIX YHCEN, WUCIOJIb30BaTh MPU3HAKH JEIUMOCTH
uensix yucen, HOJl 1 HOK HaTypanbHbIX 4Mcen sl pelieHus 3a/1a4, TPUMEHATh
anroput™m EBKina;

CBOOOJIHO OMEpPUPOBATh TMOHATHEM OCTaTKa MO MOJYJIO, 3alUChIBaTh
HaTypaJIbHbIC YKCIIA B PA3JIMUYHBIX TO3ULIIMOHHBIX CUCTEMAaX CUMCIICHUS,



CBOOOJIHO OMEpPUPOBATH MOHATUSIMU: KOMIUIEKCHOE YHCIO U MHOMXECTBO
KOMIUIEKCHBIX YHCEJI, MPEJCTaBIATh KOMIUICKCHBIE YKCJIa B aJre0pandeckoud u
TPUTOHOMETPUUYECKON (popMe, BHITOJIHITH apuMETUUECKUE ONEpalui ¢ HUMU U
M300pakaTh HA KOOPJAMHATHOM MIIOCKOCTH.

YpaBHeHUsS M HEPABEHCTBA:

CBOOOJIHO OMEPUPOBATH TMOHATHUSMU: HUPpaAlMOHATBHBIE, TOKa3aTeJIbHbIC W
norapuMUYEcKre HEPaBEHCTBA, HAXOJWTh UX PEHICHUS C  OMOIIbIO
PaBHOCHUJIbHBIX MIEPEXOJIOB;

OCYIIECTBJISITh OTOOp KOpPHEH TMpU PEIICHUH TPUTOHOMETPHUUECKOTO
ypaBHEHUS;

CBOOOJIHO OIEpPUPOBATH TMOHSATUEM TPUTOHOMETPUUECKOE HEPABEHCTBO,
OPUMEHATh  HeoOXoAauMmble  (HOPMYNBl i1 pPEUIEHUs OCHOBHBIX  THUIIOB
TPUTOHOMETPUUECKUX HEPABEHCTB;

CBOOOJIHO ONEPUPOBAThH MOHSATUSIMHU: CUCTEMa U COBOKYITHOCTh YpaBHEHUN U
HEPABEHCTB, PABHOCUJIbHBIC CUCTEMbI U CUCTEMBI-CJIEACTBUS, HAXOIUTh PEIICHUS
CHUCTEMBbI U COBOKYMHOCTEW pallMOHAJIbHBIX, UPPAIMOHATIBHBIX, TTOKA3aTECIbHBIX U
norapuMUYECKUX YpaBHCHUN U HEPABEHCTB;

pelarthb palMOHAIBHEIE, HMppalMoOHAIbHBIE, MOKa3aTeJbHBIE,
norapuMUYeCKUe U  TPUTOHOMETPUYECKHE YpaBHEHUS W  HEPaBEHCTBA,
coJieprKalllie MOJYJIM U TapAMETPBHIL;

NPUMEHSTH rpaduyecKre METOJIbI JIJIsl PEeUICHUs] YPaBHEHU U HEPaBEHCTB, a
TaK)Ke 3a7]a4 C IapamMeTpamu;

MOJIENIUPOBATh pEalbHbIE CHUTyallud Ha S3bIKE aireOpbl, COCTaBISATH
BBID)KCHUS, YpPABHEHHMs, HEPAaBEHCTBA M HX CHUCTEMBbl [0 YCIOBHUIO 3aJayH,
UCCJIEIOBAaTh TIOCTPOCHHBIE MOJENM C HCIOJb30BAHUEM arfmapara anreopsl,
MHTEPIPETUPOBATH MOJTYUYEHHBIN PE3YIIbTAT.

DyHKUNH U TPAPUKH:

CTpOUTh TpadUKH KOMIOZUIMK (PYHKIIUHA C TOMOINBIO DSJIEMEHTAPHOTO
MCCJIEIOBAHUS ¥ CBOWCTB KOMIIO3HITUH JABYX () YHKIIHIA,

CTPOUTh TEOMETpHUYEeCKHe O00pa3bl ypaBHEHUHW W  HEPaBEHCTB HA
KOOPJIMHATHOM IUIOCKOCTH;

CBOOOJTHO  OMEpPUPOBATh MOHATUSAMHU: TpPaQUKA TPUTOHOMETPUUECKHUX
dynkImii;

NPUMEHATh (QYHKIUU 71 MOJICTTUPOBAHMSI W WCCICIOBAHUS PEaTbHBIX
IIPOLIECCOB.

HayaJjia MmaTeMaTH4€CKOr0 aHAJIU3A:

UCTIOJIb30BaTh MPOU3BOAHYIO JUIsl UCCIEA0BaHMs (DYHKIIMM HA MOHOTOHHOCTD
1 KCTPEMYMBI;



HaXOJUTh HauOOJbIlIee U HaUMEHbIlIEEe 3HaUeHUs (YHKLIUH HENPEPhIBHON Ha
OTpE3KE;

MCII0JIb30BaTh IMPOU3BOJHYIO [UJISl HAXOXKJIECHHUS HAWIYYIIEro peHieHus B
NPUKIAJAHBIX, B TOM YHCIE COLUUAIbHO-3KOHOMUYECKHX, 3ajJayax, JJIs
ONIPENENCHUS] CKOPOCTH U YCKOpPEHHMs Ipolecca, 3aJaHHOro (opMyJaod WM
rpadukom;

CBOOOJHO OMNEpUpOBaTh MOHATHUAMH: IEepBOOOpa3Has, ONpeneaEHHbIN
MHTErpaj, HaXOAWUTh IEpPBOOOpA3HbIE JIIEMEHTAPHBIX (YHKUHMH M BBIYUCIATH
uHTerpan no ¢popmyne Hetorona-Jleitonuia;

HAXOAUTh IUIOMIA/IN MJIOCKUX PUTYP U O0OBEMBI TEJ C TOMOUIBIO MHTErpaa;

UMETh TMPEJCTABICHHE O MAaTeMaTHYeCKOM MOJICTMPOBAHMM HAa MpPHUMEpE
cocTaBiieHUs TudPepeHIInaIbHbIX YPaBHEHUN;

pelmaTh NpUKIaJHbIE 3a1a4d, B TOM YHUCJIE COLUAIBHO-IKOHOMHYECKOTO M
(u3nyeckoro xapakrepa, CpeACTBaMU MaTEMaTHUECKOT0 aHAIN3a.



TEMATHUYECKOE IINIAHUPOBAHUE

11 KJIIACC
KoaunuecTBO 4acoB
Ne HanmeHoBaHMe pa3je/ioB U TeM DJIeKTpOHHbIe (L (POBbHIE)
Konrpoabubie | IIpakTHyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE pecypchl
padoTsI padoThbI
http://school-collection.edu.ru/
1 UccnenoBanue GyHKIUN ¢ TOMOIIBIO 99 1 bubnuoteka [JOK
MIPOU3BOTHOM https://m.edsoo.ru/
http://festival.1september.ru/articles/
http://school-collection.edu.ru/
bu6moreka [IOK

2 I1 3 12 1

CPBOODPAsHAL H HHTErpast https://m.edsoo.ru/
http://festival.1september.ru/articles/
http://school-collection.edu.ru/

I'paduku TpUTOHOMETPUIECKUX

3 ¢dbyakuumii. TpuroHOMeTprUYeCKre 14 1 bubmorera [IOK

YHICHHH. 2P p https://m.edsoo.ru/

HCpaBCHCTRA http://festival.1september.ru/articles/
http://school-collection.edu.ru/

4 HppanunonanbHbie, HOKa3aTeIbHbIE U 24 1 bubnuoreka [JOK

norapuMuvecKue HepaBeHCTBA https://m.edsoo.ru/
http://festival.1september.ru/articles/
http://school-collection.edu.ru/

5 KoMiutekcHsie unciia 10 1 Eubmorexa HOK
https://m.edsoo.ru/
http://festival.1september.ru/articles/
http://school-collection.edu.ru/

6 HarypanbHblie u nensie yncna 10 1 bubmorexa [IOK

https://m.edsoo.ru/
http://festival.1september.ru/articles/



http://school-collection.edu.ru/
https://m.edsoo.ru/
http://festival.1september.ru/articles/
http://school-collection.edu.ru/
https://m.edsoo.ru/
http://festival.1september.ru/articles/
http://school-collection.edu.ru/
https://m.edsoo.ru/
http://festival.1september.ru/articles/
http://school-collection.edu.ru/
https://m.edsoo.ru/
http://festival.1september.ru/articles/
http://school-collection.edu.ru/
https://m.edsoo.ru/
http://festival.1september.ru/articles/
http://school-collection.edu.ru/
https://m.edsoo.ru/
http://festival.1september.ru/articles/

Cucrembl paluoOHaIbHBIX,

http://school-collection.edu.ru/
bubnuoreka [IOK

HMppaLMOHAIBHBIX HOKaSaTeJII)UHLIX 51 12 1 https://m.edsoo.ru/
TIOTapUQMITIECKHX ypaBHEHHH http://festival.1september.ru/articles/
http://school-collection.edu.ru/
bubmnoreka [IOK
3aiauu ¢ napameTpamu 16 1 httos://m.e dSO(])_.[ru /
http://festival. 1september.ru/articles/
http://school-collection.edu.ru/
[ToBTOpenue, o6o01IICHNE, 16 5 bu6mmoreka [{OK
CHCTEeMaTH3aIs 3HaHUI https://m.edsoo.ru/
http://festival. 1september.ru/articles/
OBUIEE KOJIMYECTBO YACOB I10 136 10

[TPOTPAMME



http://school-collection.edu.ru/
https://m.edsoo.ru/
http://festival.1september.ru/articles/
http://school-collection.edu.ru/
https://m.edsoo.ru/
http://festival.1september.ru/articles/
http://school-collection.edu.ru/
https://m.edsoo.ru/
http://festival.1september.ru/articles/

IHOYPOYHOE IIVIAHUPOBAHHUE
11 KVIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KoHTpoJbHbIE
padoTbI

IIpakTHYyeckue
padoTsI

Jara
H3yUYeHus

DJIeKTPOHHBbIE HH(POBHIE
o0pa3oBaTe/bHbIe pecypchl

[IpuMeHeHne npon3BOIHOMN K
HCCIeA0BaHUIO0 (PYHKIIMI Ha
MOHOTOHHOCTB U DKCTPEM MBI

http://school-collection.edu.ru/
bubmmoreka [{OK
https://m.edsoo.ru/
http://festival.1september.ru/articles/

[IpuMeHeHne npon3BOIHOMN K
HCCIeA0BaHUIO (PYHKIIMHI Ha
MOHOTOHHOCTB U DKCTPEMYMBI

[IpumeneHnre mpou3BOIHOM K
HCCIeA0BaHUI0 (PYHKIIMHN Ha
MOHOTOHHOCTB ¥ 3KCTPEMYMBI

[IpumeneHnre mpou3BOIHOM K
UCCIe0BaHUIO (QYHKIMN Ha
MOHOTOHHOCTB U 3KCTPEMYMBbI

[Ipumenenre mpou3BOIHOM K
UCCIe0BaHUIO (QYHKIMN Ha
MOHOTOHHOCTB U 3KCTPEMYMBbI

[IpumeHeHne MPou3BOTHOM K
UccleoBaHuI0 (QYHKINI Ha
MOHOTOHHOCTb U SKCTPEMYMBbI

HaxosxneHne HauOoJIbIIero u
HaMMEHBUIETO 3HA4YEHUs
HenpepbIBHON (QYHKLIUU Ha

http://school-collection.edu.ru/
bu6mmoreka [JOK
https://m.edsoo.ru/
http://festival.1september.ru/articles/



http://school-collection.edu.ru/
https://m.edsoo.ru/
http://festival.1september.ru/articles/
http://school-collection.edu.ru/
https://m.edsoo.ru/
http://festival.1september.ru/articles/

OTpe3Ke

Haxosxnenne HanOoObIIero u
HAaMMEHBIIETO 3HAYCHHUS
HEeNpepbIBHOW (QYHKIUU HA
OTpe3Ke

Haxosxnenne HanOoJIbIIero u
HAaMMEHBIIETO 3HAYCHUS
HenpepbIBHON (DYHKIIMHU HA
OTpe3Ke

10

Haxoxnenne HanOOJIBIIErO U
HauMEHBIIIEro 3HaUEHUs
HenpepbhIBHON (DYHKIIMHN Ha
OTpe3Ke

11

Haxoxnenne HanOoOJIbIIErO U
HaMMEHBIIIETO 3HAYCHUS
HeTpepBHIBHOW (PyHKIIMM Ha
OTpe3Ke

12

Haxoxzaenue HaubombIIero u
HauMEHBIIET0 3HAUYEHUs
HenpepbhIBHON (DYHKIIMHM HA
OTpe3Ke

13

[IpuMeHeHre MPON3BOIHOM /ISt
HAX0XACHUS HaUTY4IlIEro
pelieHus B MPUKIIATHBIX
3aJa4ax

http://school-collection.edu.ru/
bubmuoreka [JOK
https://m.edsoo.ru/
http://festival.1september.ru/articles/

14

[Ipumenenre npou3BOIHOM JUIs
HAaXOXKJAECHUS HAUITYy4lIEero
peLIeHUs B PUKIAAHBIX
3ajayax



http://school-collection.edu.ru/
https://m.edsoo.ru/
http://festival.1september.ru/articles/

15

[IpuMeHeHne npon3BOIHON IS
OIIpEJEICHNsI CKOPOCTHU U
YCKOpPEHHMs Ipolecca,
3aJaHHOTO (POPMYJION HITH
rpaduKom

16

[IpuMeHeHne npou3BOIHON IS
OIpENIENIEHUs] CKOPOCTH U
YCKOpEHHs Ipolecca,
3aJJaHHOTO (POPMYIION MU
rpaduxkom

17

Komnosunus ¢pyHkumii

18

Komnosunus ¢pyHkumii

19

Komnosunus ¢pyHkumii

20

I'eomeTpuueckue 06pass
YpaBHEHUI HA KOOPJIMHATHOM
MJI0CKOCTH

21

I'eomeTpuueckue 06passl
YpaBHEHUH HAa KOOPJMHATHOMN
IJI0CKOCTH

22

KonTtponbHas padoTa:
"UccnenoBanue GyHKIMIA ¢
MOMOIIBIO TPOU3BOHOM"

23

[TepBooOpa3Hasi, OCHOBHOE
CBOMCTBO MEepBOOOPA3HBIX

http://school-collection.edu.ru/
bubmuoreka [JOK
https://m.edsoo.ru/
http://festival.1september.ru/articles/

24

[lepBooOpa3HbIe 31€eMEHTapHBIX
¢bynkuuii. [Ipasuna
HaXO0KJICHHUS MePBOOOPA3HBIX



http://school-collection.edu.ru/
https://m.edsoo.ru/
http://festival.1september.ru/articles/

25

[TepBoOOpa3HBIE dNIEMEHTAPHBIX

¢ynkuuii. [IpaBuna
HAXO0KJICHHS MEPBOOOPA3HBIX

26

Nurerpai. I'eomerpuuecknii
CMBICJI MHTETpasa

27

Brruncienue onpenenéHHoro
UHTETpasia 1o ¢popmyie
HrroTona-JleitOnura

28

Brrunciienue onpenenéHHoro
WHTEeTpaa 1o ¢hopmyie
Herorona-JleitOauna

29

[Ipumenenne uHTErpasia s
HaX0 KICHU IUIOIaIen
MJIOCKUX UTYp

30

[Ipumenenne uHTErpasia s
HaX0XIECHUA 00BEMOB
F€OMETPUYECKUX TeT

31

[Ipumepsl pemenuit
muddepeHnanTbHBIX
ypaBHEHUH

32

[Ipumeps! perieHuii
muddepeHnanTbHBIX
ypaBHEHUH

33

MaremaTrueckoe
MO/JISTUPOBAHHUE PEATBHBIX
MIPOIIECCOB C MMOMOIIBIO
g depeHInanbHbIX
yYpaBHEHUH




34

KonTtponsHas pabdoTa:

"IlepBooOpa3nas u uaTerpan”

35

Tpuronomerpudeckue
(GyHKIMHU, UX CBOHCTBA U
rpaduKu

http://school-collection.edu.ru/
bu6mmoreka [{OK
https://m.edsoo.ru/
http://festival.1september.ru/articles/

36

Tpuronomerpuueckue
(yHKIMM, UX CBOWCTBA U
rpaduxu

37

Tpuronomerpudeckue
(GyHKIMM, UX CBOWCTBA U
rpaduxu

38

Tpuronomerpuueckue
(hyHKIIMH, UX CBOMCTBA U
rpaduku

39

TpuroHomerpuyeckue
(hyHKIIMH, UX CBOMCTBA U
rpaguku

40

OT60p KOpHEH
TPUTOHOMETPHUYECKIX
YpaBHEHUH C IIOMOIIIBIO
TPUTOHOMETPUYECKOU
OKPY)KHOCTH

41

OT160p KOpHE#
TPUTOHOMETPUUECKUX
YPaBHEHUH C IOMOIIBIO
TPUTOHOMETPUYECKOMN
OKPYXHOCTH

42

OT10op KOpHEH



http://school-collection.edu.ru/
https://m.edsoo.ru/
http://festival.1september.ru/articles/

TPUTOHOMETPUUECKUX
YPaBHEHUH C IOMOLIBIO
TPUTOHOMETPUYECKOMN
OKPY>KHOCTHU

43

OTt0op KOpHEH
TPUTOHOMETPUUECKUX
YpPaBHEHUH € MOMOIIBIO
TPUTOHOMETPUYECKON
OKPY>KHOCTHU

44

Pemrenne TpuroHoMeTpu4YECKuX
HEPABEHCTB

45

Pemrenne TpuroHoMeTprU4YECKUX
HEPaBEHCTB

46

Pemenune TpuroHoMeTpruuecKux
HEPaBEHCTB

47

Pemenune TpuroHoMeTpruueCcKUX
HEPaBEHCTB

48

KounTponsHas pabora:
"I'padukn
TPUTOHOMETPUUECKUX
GhyHKIHA.
Tpuronomerpuyeckue
HepaBeHcTBA"

49

OCHOBHBIC MCTObI PCHICHHA
NOKa3aTCJIbHbIX HECPABCHCTB

http://school-collection.edu.ru/
bu6mmoreka [JOK
https://m.edsoo.ru/

http://festival.1september.ru/articles/

50

OcHoBHBIC MCTOAbI PCHICHUS
MOKa3aTCJIbHbIX HCPABCHCTB



http://school-collection.edu.ru/
https://m.edsoo.ru/
http://festival.1september.ru/articles/

OcHoBHEIC MCTOAbI PCIICHUSA

>l IOKa3aTCJIbHbIX HCPABCHCTB
52 OCHOBHBIE MCTOAbI PpCHICHUS
IMOKa3aTCJIbHBIX HCPABCHCTB
http://school-collection.edu.ru/
53 OCHOBHBIE METO/IbI PEIICHUS bubnuorexa [JOK
Jorapu(PMUIECKUX HEPABEHCTB https://m.edsoo.ru/
http://festival. 1september.ru/articles/
54 OCHOBHBIE MCTOABI pCIICHUS
Jorapu(PMUIECKUX HEPABEHCTB
55 OCHOBHBIE MCTOABI PCIICHUSA
Jorapu(PMUIECKUX HEPABEHCTB
56 OCHOBHBIE MCTOABI pECIICHUS
Jorapu(pMUUEeCKUX HEPAaBEHCTB
http://school-collection.edu.ru/
57 OCHOBHBIE METOIbI PEIICHUS bubnuoreka [JOK
HUppalMOHAJIBHBIX HEPABEHCTB https://m.edsoo.ru/
http://festival. 1september.ru/articles/
58 OcCHOBHBIE METOIbI PELICHUS
HppalMOHANIbHBIX HEPABEHCTB
59 OcHOBHBIE METO/IbI PEIICHUS
HppallMOHANIbHBIX HEPABEHCTB
60 OCHOBHBIE METO/IbI PEIICHUS
HppallMOHANIbHBIX HEPABEHCTB
61 I'padmyeckue MeToabl peneHus
HppaLMOHAJIBHBIX YPABHEHUN
62 I'padmyeckue MeToabl peneHus

UppalMoOHAIBHBIX YPaBHEHUN



http://school-collection.edu.ru/
https://m.edsoo.ru/
http://festival.1september.ru/articles/
http://school-collection.edu.ru/
https://m.edsoo.ru/
http://festival.1september.ru/articles/

63

I'padmyeckue MeTobI pemeHus
II0KA3aTebHBIX YPAaBHEHUU

64

I'padmyaeckue MeTOIBI pemeHUs
MOKa3aTeIbHbIX HEPABEHCTB

65

I'padmyaeckue MeTOIBI pemeHUs
Jorapu(MUIECCKUX YPaBHCHHMA

66

I'paduueckue MeToabI pemieHust
Jorapu(PMUIECKUX HEPABEHCTB

67

I'paduueckue MeToabl pemieHust
Jorapu(PMUIECKUX HEPABEHCTB

68

I'paduaeckue MeToabl pemeHust
MOKa3aTeIbHBIX U
Jorapu(PMUIECKUX ypaBHEHUN

http://school-collection.edu.ru/
bu6mmoreka [IOK
https://m.edsoo.ru/
http://festival.1september.ru/articles/

69

I'padmyeckue MeToabl pereHus
MOKa3aTeabHbIX U
Jorapu(pMUUECKUX ypaBHEHHI

70

I'padmyeckue MeTob1 pereHus
MOKa3aTeIbHbIX U
Jorapu(pMUUEeCKUX HEPAaBEHCTB

71

I'padmyeckue MeTobl peleHus
MOKa3aTeIbHbIX U
norapu(MUIECKUX HEPABEHCTB

72

KonTtposnpHas padoTa:
"HppannoHaibHbIE,
[I0KAa3aTeIbHbIE U
norapupmMuIecKue
HepaBeHCTBA"



http://school-collection.edu.ru/
https://m.edsoo.ru/
http://festival.1september.ru/articles/

73

KowmiuiekcHpie yucia.
Anrebpandeckas 1
TpUTOHOMETpHUYECKast (hOPMBI
3aIIMCU KOMILIEKCHOT'O YHClia

http://school-collection.edu.ru/
bubnuoreka [IOK
https://m.edsoo.ru/
http://festival.1september.ru/articles/

74

KowmiurekcHeie yncia.
AnreOpandeckas 1
TPUTOHOMETpUYECKask (POPMBI
3aIMCU KOMILIEKCHOT'O YHClia

75

Apudmernueckue onepanuu ¢
KOMIIJICKCHBIMHU YK CJIaMHU

76

Apudmernueckue onepauu ¢
KOMIIJICKCHBIMHU YK CJIaMHU

77

N3obpaxenne KOMITJIEKCHBIX
YHCel Ha KOOPJIMHATHOMN
IUIOCKOCTH

78

N3obpaxeHnne KOMITJIEKCHBIX
YHCel Ha KOOPJIMHATHOMN
IJI0CKOCTH

79

®opmyna Myapa. Kopau n-oit
CTETEeHH U3 KOMILJIEKCHOTO
qucna

80

®opmyna Myaspa. Kopau n-oit
CTETEeHH U3 KOMILJIEKCHOTO
qucna

81

HpI/IMeHeHI/Ie KOMIIJICKCHBIX
YUCCII AJId pCUICHUA
(I)I/ISI/ILIGCKI/IX U rCOMCTPUICCKUX
3agaq



http://school-collection.edu.ru/
https://m.edsoo.ru/
http://festival.1september.ru/articles/

KonTtponsHas pabdoTa:

82 "KomruiekcHbie yucia'
http://school-collection.edu.ru/
83 HatypaibHbIe 1 1embie yncia bubmorexa HOK
https://m.edsoo.ru/
http://festival.1september.ru/articles/
84 HatypanbHble u nensie yncna
85 [IpuMeHeHne npu3HaKoB
JCITMMOCTH IIEJIBIX YHCET
86 [IpuMeHeHne npu3HaKoB
JCITMMOCTH IIEJIBIX YHCET
[IpuMeHeHne npu3HaKoB
87 nenmuMocTH 1enbix uyucen: HOJ
n HOK
[IpumeHeHnre npu3HaKkoB
88 neauMocTH enbix uucen: HOJJ
n HOK
[IpuMeHeHne mpu3HaAKOB
89 JETMMOCTH LIEIBIX YUCENT:
OCTaTKH 10 MOJTYJTIO
[IpuMeHeHne mpru3HAKOB
90 JIEMMOCTH LIENBIX YUCENT:
OCTaTKH [0 MOJYITIO
[IpuMeHeHHe MpU3HAKOB
o1 JEITMMOCTH IIEJIBIX YUCEI:
anroput™ EBkimna ans
pelIeHus 3a/1a4 B EebIX Ynciaax
92 KonTtponeHas padota: "Teopust



http://school-collection.edu.ru/
https://m.edsoo.ru/
http://festival.1september.ru/articles/

nenpix yucen"”

93

Cucrema ¥ COBOKYITHOCTh
ypaBHEeHUH. PaBHOCUIIbHBIE
CUCTEMBI U CUCTEMBI-CIIEACTBUSA

http://school-collection.edu.ru/
bu6mmorexa [IOK
https.//m.edsoo.ru/
http://festival.1september.ru/articles/

94

Cucrema 1 COBOKYITHOCTh
ypaBHeHUH. PaBHOCHIIbHBIE
CUCTEMBI U CUCTEMBI-CIIEACTBUSA

95

OCHOBHBIE METO/IbI PEIICHUS
CUCTEM U COBOKYITHOCTEU
palMOHAIBHBIX YPABHEHHI

96

OcCHOBHBIE METO/IbI PEILICHUS
CUCTEM U COBOKYIHOCTEU
UPPalMOHAIIBHBIX YPABHCHUN

97

OcCHOBHBIE METO/IbI PEILICHUS
CHUCTEM U COBOKYITHOCTEM
MOKa3aTeIbHbIX YpaBHEHUN

98

OCHOBHBIC MCTOABI pECIICHUSA
CHUCTEM U COBOKYHHOCTeﬁ
IIOKa3aTCJIbHBIX ypaBHCHI/Iﬁ

99

OcCHOBHBIE METOIbI PELICHUS
CUCTEM U COBOKYITHOCTEH
Jorapu(pMUYECKUX ypaBHEHHIA

100

OCHOBHBIE METO/IbI pEILIECHHS
CHCTEM M COBOKYITHOCTEH
norapu(pMUUECKUX ypaBHEHUH

101

HpI/IMeHeHI/Ie CUCTEM K
PCHICHHUIO MAaTEMAaTUUCCKUX
3ala4 U 3aa4 U3 pa3JIMIHbIX

http://school-collection.edu.ru/
bu6mmoreka [JOK
https://m.edsoo.ru/



http://school-collection.edu.ru/
https://m.edsoo.ru/
http://festival.1september.ru/articles/
http://school-collection.edu.ru/
https://m.edsoo.ru/

oOnacTeil HayKu U peanbHOM
JKU3HU, UHTEPIIpETALUs
IMOJIYYCHHBIX PC3YJIbTAaTOB

http://festival.1lseptember.ru/articles/

102

[IpumeHeHue cucrem Kk
PELICHUIO MAaTEMAaTUYECKUX
3ajad ¥ 3a/1a4 U3 pa3In4HbIX
obracTell HayKH U pealbHON
KU3HU, UHTEpIIpEeTaLus
MOJIyYE€HHBIX PE3y/bTaTOB

103

[IpuMeHeHre HEpaBEHCTB K
PELICHUIO MaTeMaTHYEeCKUX
3aJad ¥ 3a/1a4 U3 pa3IndHbIX
obrnacTeil HayKH U pealbHON
KU3HH, MTHTEPIIPETALNs
IIOJIyYEHHBIX PE3YyJIbTaTOB

104

KonTtponbHas padoTa:
"CucteMsbl palluOHaIbHBIX,
MppalMOHAIbHBIX
MOKa3aTeIbHbIX U
smorapupMuUIecKux ypaBHeHUN"

105

PanmonaneHble ypaBHEHUS C
napameTpamu

http://school-collection.edu.ru/
bubmuoreka [JOK
https://m.edsoo.ru/
http://festival.1september.ru/articles/

106

PanmonanbHble HEpaBEHCTBA €
napameTpamMu

107

PannonanbHbIE cHCTEMBI ©
napameTpamMu

108

HppanmoHansHble ypaBHEHUS,



http://festival.1september.ru/articles/
http://school-collection.edu.ru/
https://m.edsoo.ru/
http://festival.1september.ru/articles/

HEpaBEHCTBA C lTapaMeTpaMu

HppanmoHaibHbIe CUCTEMBI C

109
rnapameTpamu
http://school-collection.edu.ru/
110 IToka3arenbHbIe ypaBHEHU, bubnuorexa [JOK
HEPaBEHCTBA C IIapaMeTpaMu https://m.edsoo.ru/
http://festival.1september.ru/articles/
111 TToka3aTenbHBIE CHCTEMEI C
rnapameTpamu
112 Jlorapudmuueckue ypaBHEHUS,
HEPaBEHCTBA C MapaMeTpaMu
113 JlorapudmMudeckune CUCTEMBI ¢
rapamMeTpamu
114 TpuroHomerpuyeckue
ypaBHEHUS C IMapaMeTpaMu
115 TpuroHomerpuyeckue
HEpaBEHCTBA C IMapaMeTpaMu
116 TpuroHoMeTpUIECKHE CUCTEMBI
C mapameTpamMu
[TocTpoenune u uccneaoBaHue )
o http://school-collection.edu.ru/
MaTeMaTUYECKUX MOJEIEH
117 €aJIbHBIX CUTYALIM C Eubmorexa HOK
p Y . https://m.edsoo.ru/
TIOMOILBIO ypaBHCHHH € http://festival.1september.ru/articles/
rnapameTpamu
[TocTpoenue u uccnegoBaHue
MaTeMaTUYECKUX MOJENIEN
118 A

peanbHBIX CUTYaIUH ¢
IIOMOIIBIO CUCTEM YPAaBHEHUH C



http://school-collection.edu.ru/
https://m.edsoo.ru/
http://festival.1september.ru/articles/
http://school-collection.edu.ru/
https://m.edsoo.ru/
http://festival.1september.ru/articles/

napaMmeTpamu

119

[TocTtpoenue u ucciaenoBaHue
MAaTEeMaTHYECKUX MOJENEH
peanbHBIX CUTYALMM C
IIOMOIIIBIO CUCTEM YPABHEHHM C
rapamerpamu

120

KonTtponbnas padota: "3agaun
¢ mapameTrpamu”

121

[ToBTOpenue, o6o0IICHNE,
CUCTEMATH3aIN 3HAHWH:
"VpaBHeHus"

http://school-collection.edu.ru/
bu6moreka [IOK
https://m.edsoo.ru/
http://festival.1september.ru/articles/

122

[ToBTOpEeHue, 0600IICHNE,
cHUCTEMAaTU3aIys 3SHaHUHN
"YpaBHenus"

123

[ToBTOpeHue, o6obIIEeHNE,
cCHUCTEMAaTU3aIsI 3SHaHUHI
"VpaBuenus. CucteMbl
ypaBHEHHI"

124

[ToBTOpEeHUE, 0600IICHNE,
CHUCTeMaTH3aIlHsl 3HAHMI:
"HepaBenctna"

125

[ToBTOpEHUE, 0000IICHNE,
CHUCTeMaTH3allysl 3HAHMIA:
"HepaBenctna"

126

[ToBTOpEenue, 06061IeHNE,
CcHUCTeMaTH3allysl 3HAHMIA:
"HepaBencrsa"

127

[ToBTOpEenue, 060061IeHNE,



http://school-collection.edu.ru/
https://m.edsoo.ru/
http://festival.1september.ru/articles/

cucTeMaTu3alus 3HAaHUN:
"[IpousBoaHas u e€
npuMeHeHue"

128

[ToBTOpEeHue, 06001ICHNE,
CHCTeMaTH3aIus 3HaHUMN:
"[IpousBoaHas u e€
npuMeHeHue"

129

[ToBTOpenue, o6o0IICHNE,
CHCTeMaTH3aIus 3HaHUM!:
"[IponsBonHas u e€
IpuUMeHeHue"

130

[ToBTOpEeHue, 0600IICHNE,
cUCTeMaTu3aIys 3HaHUH
"WuTerpan u ero npuMeHeHue"

131

[ToBTOpeHue, o6o0IIEeHNE,
cUCTEMAaTU3aIs 3SHaHUHI
"®yukuun"

132

[ToBTOpEeHue, 0600IICHNE,
CHUCTEeMaTH3aIlysl 3HAHMI:
"®yukuun"

133

[ToBTOpEeHuE, 0600mIECHNE,
CHUCTeMaTH3allys 3HAHMI:
"®yHkunn"

134

HroroBas koHTposbHas paboTa

135

Hroropas KOHTPOJIbHAasA pa60Ta

136

[ToBTOpeHnue, 06061IeHNE,
cHUCTEMaTH3allHs] 3HAHUI

OBIIEE KOJIMYECTBO YACOB I1O

136

10




[TPOTPAMME




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

1. A.I'. MopnkoBuu Anre0Opa u Hadana aHanusa.l0-11 kinacc. YueOuuk. — M.:
MmuemosuHna, 2020;
2. A.T. Mopakosuy, T.H. Mumyctuna, E.E. Tynbununckas Anre6pa u

Havama ananuza.l10-11 kmacc. 3agaunuk. — M.: Muemo3una, 2020;

METOANYECKHUE MATEPUAJIBI JJIs1 YUUTEJIA
1. A.I'. MopakoBuu Anre0Opa u Hadana aHanuza.l10-11 kinacc. YueOuuk. — M.:
Mmuemosuna, 2020;
2. A.TI'. Mopakosuu, T.H. Mumyctuna, E.E. Tynpunnckas Anre6pa u
Havayra ananmza.l10-11 kmacc. 3agaunuk. — M.: Muaemo3suna, 2020;
3. JI.A. AnekcannpoBa Anrebpa u Hauana aHainuza. CaMoCTOsATeIbHbIE
pa6otsl 10 kmacc. — M.: MueMo3uHa, 2018;

4. T'muaz6ypr B.M. Anre6pa m Havyama ananm3a. 10 kmiacc.
KonTtponwsHbie paboThl, 6a30BbIi  ypoBeHb. — M.: MHemo3uHa, 2018.
5. A.l". MopnkoBuu Anre6pa u Havana aHanuza.10-11.Meronuueckoe

nocobwue g yuutens. — M.: Muaemo3una, 2017,

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET

* http://window.edu.ru/ DnekTpoHHas OMOIMOTEKa YICOHUKOB 1

MCTOAUYICCKHUX MAaTCPHUATIOB


http://window.edu.ru/

* http://www.math.ru MaTtepuaisl o MaTeMaTHKe B ENWHOM KOJUTeKIMH

M(ppoBBIX 00pa30BaATEIBHBIX PECYPCOB

« http://www.bymath.ne t I'azera «Marematuka» M3narenbckoro poMa

«IlepBoe ceHTAOPsI»

* http://www.uztest.ru 3anauu o reomMeTpun: HHGHOPMAIIMOHHO-TIOUCKOBASI

CHUCTCMa

* http://www.problems.ru KommbproTepHas MaTeMaTHKa B IIKOJIE

* http://school.msu.ru Maremartuka. [lIkona. Byaymiee. CaiT yunrens

marematuku A.B. [lleBkunHa

* http://www.etudes.ru MaremaTrueckoe 00pa30BaHUE: MPOIILIOE U

HaCTOAIICC. HHTCpHCT6H6JII/IOTCKa M0 METOAUKE IMPCITIOJaBaAHNUA MATCMAaTHKH

* http://www.allmath.ru TlpukiagHas MaTeMaTHKa: CIIPAaBOYHHUK

MaTeMaTU4ecKux GOopMyI1, MPUMEPHI U 3a/1a4 C PEIICHUSIMHU

e http://math.rusolymp.ru 3amayHuk 1J1 DOATOTOBKHY K OJMMITAAAAM I10

MAaTEMaTUuKE

* http://tasks.ceemat.ru 3anumarenbHas MaTeMaTuka — OJIMMITHAJIBI, UTPBI,

KOHKYPCBI 110 MaTCMATHUKC IJIs INKOJIBHUKOB

« http://www.math-on-line.com Maremarnueckue OMUMITHAIBI IS

IMIKOJBbHHUKOB

« http://www.olimpiada.ru MareMaTH4ecKHe OIUMITHAIBI U OJIUMITHAIHBIE

3aJa4un


http://www.math.ru/
http://www.bymath.ne/
http://www.uztest.ru/
http://www.problems.ru/
http://school.msu.ru/
http://www.etudes.ru/
http://www.allmath.ru/
http://math.rusolymp.ru/
http://tasks.ceemat.ru/
http://www.math-on-line.com/
http://www.olimpiada.ru/
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