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MNOACHUTEJBHASA 3AIINCKA

VYuebnsiii kKypc «AnreOpa M Hayajga MaTEMaTUYECKOTO aHAIIU3a» SIBISETCS
OJIHUM W3 HauboJyiee 3HAYMMBIX B IPOrpaMMe cpefaHero oOiero oOpa3oBaHws,
MTOCKOJIBKY, C OJIHOM CTOPOHBI, OH OOECTeUMBACT MHCTPYMEHTAJIbHYIO 0a3y IS
U3YyYEHHUS BCEX €CTECTBEHHO-HAYUYHBIX KypCOB, a C IPYrod CTOPOHBI, (hopMUpYET
JIOTUYECKOE U a0CTPAKTHOE MBIIUJICHUE O0yYaloMIMXCSd Ha YPOBHE, HEOOXOIUMOM
JUIsl OCBOEHUS MH(OpMATUKU, OOIIECTBO3HAHMS, UCTOPHUH, CIOBECHOCTH U APYTHX
JUCHUIUIMH. B pamkax maHHOro y4eOHOro Kypca oOydaroliuecsi OBJIa/IeBaloOT
YHHUBEpPCAJbHBIM S3BIKOM COBPEMEHHON HayKH, KOTOpas (OpMyJIHpyeT CBOU
JOCTHKEHHS B MaTeMaTu4eckoi hopme.

VYuebHblli Kypc anreOpsl M Havall MaTeMaTHUYECKOro aHalih3a 3aKja/IbIBaeT
OCHOBY I YCIEUIHOIO OBJIQJICHUs] 3aKOHaMU (U3MKH, XHUMHUH, OHOJIOTHUH,
NOHMMAaHUsI OCHOBHBIX TEHJICHLIMHA pPa3BUTUSI S3KOHOMUKHU U OOILIECTBEHHOM XKU3HU,
MO3BOJISIET OPHEHTHUPOBATHCS B COBPEMEHHBIX LHUQPPOBBIX M KOMIBIOTEPHBIX
TEXHOJIOTHUSIX, YBEPEHHO HCIOJIb30BAaTh UX Uil JalbHEHIIEro oOpa3oBaHUS U B
NOBCEIHEBHOM kM3HU. B TO ke Bpemsi oBlajieHHE aOCTPAaKTHBIMU M JIOTUYECKU
CTPOTUMHU KOHCTPYKIMSIMHU alreOpbl M MaTeMaTH4YeCKOro aHaln3a pa3BUBAET
YMEHUE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh HCTHUHHOCTb, JOKAa3bIBAaTh
YTBEPKJICHUSI C TIOMOIIBIO MHIYKUHUU U PacCyXJaTh JEAYKTHUBHO, HCIIOIb30BaTh
0000IIeHEe W KOHKpETH3aluio, a0CTparupoBaHWE W aHAJIOTHIO, (OpMUpPYET
KpPEaTUBHOE U KPUTUYECKOE MBIIIJICHUE.

B xone uzyueHus yueGHOro kypca «Anredpa M Hayajla MaTeMaTH4YECKOTO
aHanu3a» oOydYarolIMecsl MOJY4YaroT HOBBIA OMNBIT PEIICHHs] MPUKIAJAHBIX 3ajad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJEIIEH PEaJbHbIX CUTYAILUH,
WHTEpIpETAlUh  TOJYYECHHBIX  PEHIEHUM, 3HAKOMATCS C  IpUMEpaMu
MaTE€MaTUYECKUX 3aKOHOMEPHOCTEW B IpUPOJE, HAYKE U HCKYCCTBE, C
BBIAAIOUIMMUCS MaTEMAaTUYECKUMH OTKPBITUSIMU U UX aBTOpPaMH.

VYueOHbIll Kypc 001aJaeT 3HAUYUTENIbHBIM BOCIUTATENIBHBIM MOTEHIIMATIOM,
KOTOpPBIM peanu3yeTcs Kak uepe3 Yy4eOHbI MaTepHuall, CHOCOOCTBYIOUIUI
(GOpMHPOBAHUIO HAYYHOTO MHUPOBO33PEHHS, TaK M dYepe3 crenuduxy ydeOHOM
NEeATEeTbHOCTH, TpeOyIomeH TMPOJAOIKUTEIHPHOW KOHIIGHTpAIMd BHUMAHUSA,
CaMOCTOATEIbHOCTH, AKKYpaTHOCTH M  OTBETCTBEHHOCTH 3a IOJYYEHHBIH
pe3ynbTar.

B ocnoBe wmeroauku oOyueHus aiareOpe M HadajlaM MaTEeMaTHYECKOTO
aHaJIH3a JISKUT JCATETHbHOCTHBIN IPUHIIUI 00yUYEHUS.

B crpyktype yueOHOro kypca «Ausrebpa M Hadajga MaTeMaTH4YECKOrO
aHaJIKM3a» BbIJEJIEHBI CIEAYIOUIUE COAepKATEIbHO-METOAUYEeCKUEe TuHuu: «Yucna
U BbIUMCIEHUD», « DyHKUIMU U Tpadukuy, «YpaBHEHUS U HepaBeHCTBay, «Hauaina
MaTeMaTU4YeCcKoro aHainu3a», «MHo)kecTBa U JIorTMKa». Bce OCHOBHbIE



COJEPKATENbHO-METOANYECKHE JHHUM H3YYalOTCsl Ha NPOTSHKEHUHM JBYX JIET
oOydeHHusi Ha ypOBHE CpeIHEro oOImero oOpa3oBaHUs, €CTECTBEHHO OTOJHSIS
Jpyr Ipyra U MOCTETIEHHO HACHIIIAICh HOBBIMH T€MaMU U pasjnenaMu. J[aHHBIHI
y4eOHBI KypC SBISIETCA HMHTETPATUBHBIM, IIOCKOJIBKY OOBeAMHSET B cebe
coJlepKaHNEe HECKOJIbKUX MAaTeMaTUYeCKUX JUCUUIUIMH, TakKuX Kak anreopa,
TPUTOHOMETpPHUSI, MAaTEeMAaTHUECKUN aHAINU3, TEOPUsS MHOXKECTB, MaTeMaTH4YecKas
jgoruka u apyrue. [lo Mepe Toro kak oOydaromiuecs OBIaJeBalOT Bc€ Oosee
HIMPOKUM MAaTEMaTHYECKUM anmapaTroM, Y HUX MOCJe0BaTeIbHO (HopMUpyeTcs u
COBEPILEHCTBYETCSl yMEHHE CTPOUTh MAaTeMaTHYECKyI0 MOJIeJb peaJbHOM
CUTYallUH, PUMEHATh 3HAHUS, MOJYYCHHbIC MIPU U3YYEHUH Y4eOHOTO Kypca, JUis
peIIeHUsI CaMOCTOSITETFHO CHOPMYIUPOBAHHON MaTeMaTHYECKON 3a7au, a 3aTeM
MHTEPIIPETUPOBATH CBOU OTBET.

CopnepxxarenpHo-MeTOIMYecKass JUHUS «Yucia W BBIYMCICHUS) 3aBEPIIACT
(GbopMHpOBaHNE HABBIKOB MCIOJIb30BaHUS JAECUCTBUTEIBHBIX UHCEN, KOTOPOE ObLIO
HayaToO Ha YPOBHE OCHOBHOTO 00111er0 00pa3zoBanus. Ha ypoBHe cpeaHero o01iero
oOpa3zoBaHus 0co0O€ BHUMaHue yAeiusieTcss  (OPMUPOBAHHMIO  HABBIKOB
paIMoOHATbHBIX BBIUMCICHUM, BKIIOYAIOMIUX B CEOS MCIOIB30BAHUE Pa3IHMYHBIX
dopM 3amucu 4yMcia, YMEHUE JeNaThb NPUKUJIKY, BBIIOJHATH MNPUOIMKEHHBIE
BBIUMCJICHUSI, OLIEHUBATh YHUCIIOBBIE BBIpaXEHHUsS, pabOTaTh C MaTeMaTHYECKUMU
KOHCTaHTaMH. 3HAKOMbIE OOYYarOMIMMCS MHOXKECTBAa HATypaibHBIX, IIEIbIX,
palMoHaNbHBIX W JCHCTBUTENBHBIX  YHUCEN  JIOMOJHSIOTCS  MHOMXECTBOM
KOMIUIEKCHBIX 4YHCell. B KakIoM M3 3TUX MHOXKECTB pPAacCMaTpUBAIOTCS
CBOMCTBEHHbIE €My cleuu(puUYecKue 3aJaud U OIepaluu: JeJIeHHE Haleno,
ONEPUPOBAHUE OCTaTKaMU Ha MHOXKECTBE LIEJbIX 4YHCEN, 0coOble CBOMCTBA
palMoHANBHBIX M HUPPAIMOHATBHBIX YKCEN, apu(METHIECCKHUE ONEpalny, a TakKe
U3BJICUCHUE KOPHSA HATYpalbHOW CTETIEHH Ha MHOXKECTBE KOMILJIEKCHBIX YHUCEIL.
bnarogapsi mocienoBaTenbHOMY pacIIMPEHUIO Kpyra HCHOJIB3YEMBIX YHCENl U
3HaKOMCTBY C BO3MOYXHOCTSMU MX MPUMEHEHHS Ul PELICHUsS Pa3iMyuHbIX 33134
dbopMupyeTcsi TpeCTaBICHNE O €IUHCTBE MATeMAaTHKH KaK HayKH U €€ POJH B
MIOCTPOCHUU MOJIEJICH PEaJbHOTO MHpa, IMIMPOKO HCIOJB3YIOTCA 0000IIeHue M
KOHKpETH3aIHS.

Jluaust «YpaBHEHHMSI U HEPABEHCTBA» pEaJU3yeTcs Ha MPOTSHKEHUH BCETO
oOyueHusi Ha YpOBHE CpeIHEro oOmiero oOpa3oBaHUs, MOCKOJIBbKY B KaXKJIOM
pasnene IIporpaMMbl MpEeayCMOTPEHO pEIIEHHWE COOTBETCTBYIONIMX 3a1ad. B
pesynbraTte OoOydaromuecss OBIAAEBAIOT PAa3IMYHBIMH METOJAAMH  PEIICHHS
palMoHaNbHBIX, HPPAlMOHAIbHBIX, IOKAa3aTeNbHbIX, JOTapUPMUUECKUX U
TPUTOHOMETPUUYECKUX YypPAaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKxke 3a1ad,
colepKaimx mnapamerpel. [lodydeHHble yMEHMsI HIMPOKO HCHOJIb3YIOTCS MpH
UCCIIeIOBaHNH (DYHKIIUH C TIOMOIIBIO MPOU3BOTHOM, TPU PEIICHUH TPHUKIAIHBIX



3a]a4 W 3a7a4 Ha HaXOXKJIEHHE HauOOJBIINX M HAaUMEHBIINX 3HAYeHUH (PyHKUIUH.
Jlannast copepkarenbHas IMHUS BKIIIOYaeT B ceOs Takke (OpMUPOBAHUE YMEHUN
BBIIIOJIHATh ~ pacy€Tsl 1O  (opMysnaM, MpeoOpa3oBaHUs  PALMOHAIBHBIX,
UppAIMOHATBHBIX W TPUTOHOMETPUYECKUX BBIPAKECHUH, a TAKKE BBIPAXKEHUIA,
coJlepKallluX CcTerneHu W Jiorapudmbel. brarogaps m3ydeHuio anredpandeckoro
MaTepuana NPOUCXOJUT  JAJIbHEWIee  pa3BUTUE  AJITOPUTMUYECKOTO U
abCTPaKTHOTO MBIIUICHUS O0y4aroumxcs, (pOpMHUPYIOTCS HaBBIKU JIETyKTHBHBIX
paccyxJieHuid,  paboOTbl C  CHMBOJBHBIMH  (QopMaMu,  TPEICTABICHUS
3aKOHOMEpPHOCTEH W 3aBUCUMOCTEH B BHJI€ PAaBEHCTB U HEPAaBEHCTB. AnrebOpa
npemyaraeT 3(PQGEeKTUBHbIE HMHCTPYMEHTHI JUISl PEIICHUS MPaKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3a/]1a4, HAIJIAHO JEMOHCTPUPYET CBOM BO3MOXHOCTH KaK
A3bIKa HAYKH.

ConepxxarenpHo-MeTOIMUecKass JHHUS «DYHKIUM U TpaduKu» TECHO
neperjeTaeTcs ¢ APYyTMMH JIMHUSMU y4e0HOro Kypca, IMOCKOJIBKY B KaKOM-TO
CMBICJIE 3aAa€T MOCIEA0BATEIPHOCTh U3YUEHU MaTepuana. M3ydeHue cTeneHHou,
MOKa3aTeJIbHOM, JIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIUMN, UX CBOWMCTB
U rpaMKOB, UCIOJIb30BAaHUE (PYHKUMU 7S pelIeHus 3a1ad U3 APYruX y4eOHBIX
IIPEIMETOB U PEAIBHON KU3HU TECHO CBSA3aHO KAK C MAaTEMaTHYECKUM aHAIU30M,
TaK U C pEHICHHEM ypaBHEHUN U HepaBeHCTB. [Ipu 3TOM OonblIOe BHUMAaHHE
yaensercs (OPMUPOBAHUIO YMEHHUS BbIpaKaTh (hOpMyJaMu 3aBHCUMOCTH MEXKIY
pa3NMYHBIMM BEJIMYMHAMH, MCCIIEOBATh IMOJYyYEHHbIE (QYHKIWU, CTPOUTH HX
rpaduku. Martepuan 3Toi coaepKaTeIbHON JTMHUN HAIEJIeH Ha Pa3BUTHE YMEHHIM
Y HABBIKOB, ITO3BOJSIOIIMX BBIPAXKaTh 3aBUCHMOCTH MEXIy BEJIMYMHAMU B
paznu4HOil dopme: aHATUTHYECKOU, Tpaduueckor u cioBecHO. Ero m3yuenwue
CIIOCOOCTBYET Ppa3BUTHUIO AJTOPUTMUYECKOTO MBIIIJIEHUSI, CIOCOOHOCTH K
0000IIEHUIO U KOHKPETHU3ALIUU, UCTIOJIb30BAHUIO aHAJIOTHA.

CopnepxarenpHass nuHuA «Hauana MareMaTHyecKoro aHaliu3a» IO3BOJISIET
CYILECTBEHHO PaCIIMPHUTh KPYyrI KaK MAaT€MaTHYECKHX, TaK W MPUKIAJHBIX 3a/ad,
JOCTYIIHBIX OO0YyYarolMMCs, TaK KaK y HHUX MOSBISIETCS BO3MOXKHOCTb CTPOUTH
rpa@uky  CIOXHBIX (YHKLIMHA, OMpEeAeNsiTh MX HauOONbIINE W HAUMEHBIIUE
3HAYEHHUS, BBIYUCIATH MIIOManun (Guryp u oObEMBI TE, HAXOAUTh CKOPOCTH M
YCKOpEeHMsl TmpolueccoB. JlaHHasg coaep)kareinbHas JHHHUS OTKPBIBAET HOBBIE
BO3MOXXHOCTH TIOCTPOEHHUS MAaTeMaTHYECKUX MOJENIEH pealbHbIX CHTyaluH,
MO3BOJISIET HAXOJWUTh HaWJydlllee pEHIeHHWe B TMPUKIATHBIX, B TOM YHCIE
COLIMAJIBHO-?)KOHOMHUYECKHX, 3a/ladyax. 3HAKOMCTBO C OCHOBaMH MaTeMaTH4e€CKOTO
aHanM3a CrocoOCTBYeT pa3BUTHIO aOCTPaKTHOTO, (OPMAbHO-JIOTHYECKOTO |
KpPEaTUBHOTO MBIIIJICHUS, (OPMHUPOBAHUIO YMEHUW pPAClO3HABAaTh MPOSBICHUS
3aKOHOB MaTeMaTUKH B HayKe, TEXHHKE W UCKyccTBe. OOydaroluecs: y3HaT O



BBIJIAIONIUXCSI PE3yNbTaTaX, TOJYYCHHBIX B XOJI€ Pa3BUTHS MaTEeMaTUKH Kak
HAyKH, U 00 UX aBTOpax.

CopeprkaTenbHO-MEeTOANYECKass TUHUS «MHOXKeCTBa | JIOTHKA)» BKIIOYACT B
ceOsi DJIEMEHThl TEOPUU MHOXKECTB M MaTeMaTH4ecKou JOoruku. TeopeTuko-
MHOKECTBEHHBIE MPEJCTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIBHOW MaTEMATUKU
U TIpeiaraloT HanOoJiee YHUBEPCAIBHBIA SI3bIK, OOBECTUHSIONINN BCE pa3feibl
MaTeMaTUKH H e¢ TPWIOKEHUH, OHU CBS3BIBAIOT pPa3HbIE MaTEeMaTHYCCKUE
JUCHUIUIMHBL W WX MPWIOKEHUs B eauHoe wenoe. [loaTomy BaxxHO 1aTh
BO3MOXKHOCTh OOy4aroleMycss TMOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MAaTEMaTUKH U MCIOJIb30BATh €r0 JJisi BHIPAKEHUS CBOMX MBICIIEH.
JlpyruM BaXHBIM TPU3HAKOM MaTEMaTHKH KaK HayKd CJeAyeT IpU3HATh
CBOMCTBEHHYIO €U CTPOTOCTh OOOCHOBAaHMM U CIEIOBAHUE OIpPEACIEHHBIM
mpaBujaM  MOCTPOCHMSI  JIOKa3aTelbCTB.  3HAKOMCTBO  C  3JIEMEHTaMu
MaTEMaTUYECKOW JIOTUKH CIOCOOCTBYET Pa3BUTHIO JIOTHUECKOTO MBIILICHUS
0Oy4JaroIIMXCs, TIO3BOJIIET UM CTPOUTH CBOM PACCYKIEHHUS Ha OCHOBE JIOTHYCCKUX
npaBui, POPMUPYET HABBIKM KPUTHIECCKOTO MBIIIJICHUS.

B yueOHOM Kkypce «AnreOpa W Hadajga MaTEMaTUYECKOTO aHaIM3a»
MPUCYTCTBYIOT OCHOBBI MAaT€MAaTHUYECKOTO MOJICIHPOBAHUS, KOTOpPbIE MPHU3BAHbBI
Croco0CTBOBaTh (OPMHUPOBAHUIO HABBIKOB IOCTPOCHUS MOJIENCH peanbHBIX
CUTyallWi, WCCIACAOBAHMS D3TUX MOJENEH C TOMOIIBIO armapaTra aireOpbl H
MaTEMaTUYeCKOTO aHajii3a, WHTEPIPETAMH TOJYyYEeHHBIX pe3yiabTaToB. Takue
3aJlaHUs BIUIETCHBI B KOK/IBIN U3 Pa3fIesioB MPOTPaMMBI, IIOCKOJIbKY BECh MaTepHall
y4eOHOr0 Kypca IIMPOKO HCIIOJB3YeTCs I pelieHus MPUKIaaHbIX 3anad. [lpu
pPEIICHUH  pEAbHbIX  MPAKTUYECKUX  3a7ad  oOydYaroniuecss  pa3BHBAIOT
HAOJFOMATeIbHOCTh, YMEHHE HaXOJWUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIIOJB30BaTh  AHAJIOTHIO, 0000ImaTh U KOHKPETU3UPOBATH  MPOOJIEMY.
JestenbHOCTh MO (OPMUPOBAHMIO HABBLIKOB PEIICHHUS NPUKIAJHBIX 3a7a4
OpraHu3yeTCs B IPOIIecCce U3yUeHUs BCeX TeM yueOHOTo Kypca « Anredpa u Hadasna
MaTEMaTUYECKOrO aHaJIU3ay.

Ha wusyuenue ydeOHOro kypca «Anrebpa W Havajla MaTeMaTHYECKOTrO
aHanuza» oTBoauTcs 272 vaca: B 10 kimacce — 136 yacoB (4 yaca B Heneno), B 11
Kkiacce — 136 gacoB (4 4aca B HeJIeINIO).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Yucsaa v BBIYMCIEHUSA

Panmonanpabie unciia. OOBIKHOBEHHBIC U JICCSITHYHBIC JAPOOH, IPOILICHTHI,
OceckoHeuHble Tnepuoanueckue npodu. [IpumeHeHue npoOeit U MPOILCHTOB IS
pellIeHus MPUKIIAIHBIX 3a7a4 U3 PA3JIUYHbIX OTpaciel 3HAHUM U peabHOM KU3HU.

JlelictBuTenpHble 4ucia. PanuoHalbHBIE W UpPpALMOHAIBHBIE YHCIIA.
Apudmernueckne  omepanmuy ¢ JCUCTBUTCIBHBIMA  4YHCIaMd.  MoOyib
JEWCTBUTEIBLHOTO YHCia U ero cBoicTBa. [IpubnmxEéHHBIC BHIYMCICHUS, TTPaBUIIa
OKpYTJICHUS, MPUKHUJIKA U OLICHKA PEe3yJIbTaTa BHIUYHMCICHUH.

Crenenb ¢ wmenabiM  nokazareneMmM. buHom HeroTtona. Hcnonp3oBaHue
noAXosend (GOpMbI 3aMUCH JEHCTBUTEIBHBIX YUCEIT JIJIs1 PEIICHUS TPAKTUUYECKUX
3a/1a4 U NPEJCTABICHUS JaHHBIX.

Apudmernueckuii KOpeHb HaTYpajJbHON CTEIICHH M €T0 CBOKCTRA.

CreneHb ¢ palMoOHAJIBHBIM IOKa3aTeleM W €€ CBOMCTBa, CTENEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapupm wymcna. CpoiictBa jnorapu¢pma. JleciTuuHble W HATypaJIbHbIE
JorapupMsl.

CuHyCc, KOCHMHYC, TaHI€HC, KOTAHT€HC YMCJIOBOr0 apryMeHTa. APKCHUHYC,
APKKOCHUHYC M apKTaHT'€HC YHCIIOBOTO apryMEHTa.

YpaBHeHHS U HEPABEHCTBA

ToxaecTBa M TOXKIECTBEHHbIE MpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHeHUs. PaBHOCWIbHBIC YpaBHEHUSI M ypaBHEHMs-CIeACTBUA. HepaBeHCTBO,
pellIeHNE HEPABEHCTRA.

OCHOBHBIE METO/IbI PEIICHUS 1IEbIX U APOOHO-PAIIMOHATBHBIX YPABHEHUMN U
HEpPAaBEHCTB. MHOTOwWIeHbl OT OJHOW TepeMeHHOW. JleleHue MHOrowieHa Ha
MHOTOWJIEH C ocrtaTkoM. Teopema be3dy. MHOrouneHsl ¢  LEJIBIMA
ko3 dunmrentamu. Teopema Buera.

[IpeoOpazoBaHMs YHCIIOBBIX BEIPAXKCHUM, COACPIKAIINX CTCIICHU U KOPHHU.

WppanmonaibHbie ypaBHEHHS. OcHOBHEBIE METOJIbI pelieHust
UppalmoHaIbHbIX YPaBHCHUH.

[TokazarenbHble ypaBHEHHS. OCHOBHBIE METOJbl PEIICHHS TOKa3aTEIbHbIX

YpaBHCHUM.
[IpeoOpa3zoBaHue BhIpaXKEHHI, COACPIKAITUX JTOTAPU(MBI.
Jlorapudmmueckue ypaBHEHUHI. OcHOBHBIC METO/IbI pereHus

Jorapu(pMUYECKUX YpaBHEHHI.
OcHoOBHBbIE TPUTOHOMETPHUUECKHUE bopMyIIHL. [IpeoOpazoBanue
TPUTOHOMETPUYECKUX BBIPAXKEHUN. PellleHre TPUroHOMETpUYECKUX YPAaBHEHUM.



Pemenne cucrem JMHEMHBIX ypaBHEHHMU. Marpuna CUCTEMBbl JMHEHHBIX
ypaBHeHMI. OnpenenuTenb MaTpUllbl 2X2, €ro TeOMETPUYECKHM CMBICT U
CBOICTBA, BBIYMCIIEHUE €r0 3HAYEHUS, NPUMEHEHUE ONPENETUTENS ISl PELICHUS
CUCTEMbl JIMHEWHBIX ypaBHEHWU. PellleHHe NpUKIAgHBIX 3a4a4 C I[OMOULIBIO
CUCTEMBbl JIMHEWHBIX ypaBHEHWU. lcciaegoBaHue TMOCTPOEHHOM MOJENUA C
ITOMOIIBIO MATPHUI] U ONIPEIEIIUTEIIEH.

[TocTpoeHne MaTeMaTUYECKUX MOJENEN PEATbHOM CHUTyallMd C IOMOIIBIO
YpaBHEHUII W HEpPaBEHCTB. lIpuMeHEeHHE ypaBHEHHII U HEPABEHCTB K PEIICHUIO
MaTeMaTUYeCKUX 3a7ad M 3a/Jad M3 pa3IMyHbIX 00JIacTeld HAyKu U peasibHOU
KU3HU.

DOYyHKIUHN U TPAPUKH

®yHkus, crnocoObl 3amanus (yHKIuMM. B3auMHO o0OpaTHble (YHKIMH.
Kommnosummst pyskiuii. I'paduk  QyHkum. DinemeHTapHbIE MpeoOpa3oBaHUs
rpadukoB QyHKIIHIMA.

OOusacTh ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkumu. Hymn QyHkum.
[IpomexxyTku 3HaKonocTosiHCTBA. UETHbIe 1 HeuéTHbIe pyHkumu. [leproauyeckue
¢ynkuuu. IIpoMexyTku MOHOTOHHOCTHM (PYHKIMU. MaKCUMyMbl U MHUHUMYMBI
¢ynkun. Hanbonpiiee 1 HauMeHblllee 3Ha4eHUsI (PYHKIIUN HA IPOMEKYTKE.

JluneiiHas, KBaapaTH4yHas U JAPOOHO-TMHEHHas (QYHKIHUH. DJIEMEHTapHOE
UCCJIEI0BAHNE U ITOCTPOEHUE UX TPaUKOB.

CrenenHast GyHKIMS ¢ HATypajIbHBIM U II€JIbIM MOKa3zareneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa W rpaduk KOpHS N-OM CTENEeHH Kak (YHKIUKA OOpaTHOM
CTENIEHU C HATYPaJIbHBIM [TOKA3aTEJIEM.

[TokazatenbHast u jorapudmuyeckas GyHKIUHU, UX CBOWCTBA M Tpadukwu.
Hcnonb3oBanue rpadgukoB GyHKLIMMA 1715 peLIEHUs] YpaBHEHUM.

TpuroHomeTpuyeckas OKPY>KHOCTb, OIPENEIEHUE TPUTOHOMETPUUECKUX
(GYHKIMI YHUCIOBOTO apryMeHTa.

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

Hauaja MaTeMaTH4ecKOro aHajaimn3a

ITocaenoBaTeIbHOCTH, CHOCOOBI 3aJlaHUsl IOCJIEAOBATEIBLHOCTEH. MeTox
MaTeMaTU4eCKON WHIYKIUU. MOHOTOHHBIE 17} OrpaHUYCHHbBIC
NOCJIENOBATENBHOCTH. VICTOpHST BO3HUKHOBEHHSI MAaTEMATHYECKOIO aHaju3a Kak
aHann3a OECKOHEYHO MaJbIX.

Apudmernueckas ¥ reoMeTpuueckas mporpeccuu. beckoneuHo yosiBaromas
reomeTpuyeckas nporpeccus. Cymma 0€CKOHEUHO YOBIBAIOIIEH reOMETPUUECKON
MPOrpeccrr. JINHENHBIA U 3KCIOHEHIHATBHBINA POCT. Uncino e. @opmyia ClI0KHBIX
NpoLeHTOB. Mcnonb30BaHWE MPOTPeccUMU JUIsl PELIEHUs pealbHbIX —3a1ady
MIPUKJIATHOTO XapaKTepa.



HemnpeprpiBHble ¢GyHKIIMM W WX CBOMCTBA. TOYKHM pa3pbiBa. ACHMOTOTHI
rpajuxoB ¢yakiuii. CBoiicTBa (QyHKIMI HENpPEpHIBHBIX Ha OTpe3ke. Meron
WHTEPBAJIIOB JUISl PELICHMs HEPaBeHCTB. [IprMeHeHne CBOWCTB HENPEPHIBHBIX
GyHKIUH 1715 penieHus 3aaa4.

ITepBas u BrOpas npousBoaHble GyHKIUU. Onpenenenre, reOMeTpUIeCKUi 1
buznyecKkuii CMBICI MPOU3BOIHOMN. YpaBHEHHE KacaTeabHOU K rpaduky QyHKIIUH.

[IpousBogubie  smemeHTapHbX  ¢yHkmuil.  [IpousBogHass ~ cymMMBI,
IPOU3BENIEHUS, YACTHOTO U KOMIO3UIMY (PYHKIIUH.

MHokecTBa M JIOTHKA

MHoxecTBO, onepanvy HaJ MHOXECTBAMH M HMX CBOMCTBA. Jluarpammsl
Oiinepa—Benna. IlpumeHeHHe TEOPETHUKO-MHOXXECTBEHHOTO —ammapara s
ONMCAHUs PEAJbHBIX IPOLECCOB W SBICHUM, NPU PELMIEHWUU 3a1ad U3 JAPYTUX
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTeMAaTHUYECKOTO OOBEKTa, CJIEICTBUE,
JI0KA3aTEIbCTBO, PABHOCHIIBHBIE YPABHEHMUS.

11 KIIACC

Yucia 1 BbIYMCICHUS

HatypaneHble n nensle yucia. IIpumeHenne npru3HakoB ACIUMOCTH LIEJBIX
yucen, HauOonpmui oOmui aenurens (mamee — HOJl) u HammMenblliee oOiee
kpatHoe (nanee — HOK), octaTkoB o moayito, anroputma EBkinuaa 1uist pemeHus
3a/lay B LEJbIX YHCIIAX.

KommnekcHble uucia. Anredpavueckass W TPUTOHOMETpUYECKas (QOpMbI
3alliCU KOMIUIEKCHOTO 4YHcia. ApudMeThdyeckue Oomnepanud ¢ KOMIUIEKCHBIMU
yrcnamu. M300pakeHne KOMIUIEKCHBIX YHCEN Ha KOOPAMHATHOW IIOCKOCTH.
®opmyna Myaspa. Kopau N-oii cTeneHn u3 KOMIUIEKCHOTO uucia. [Ipumenenue
KOMILJIEKCHBIX YKCEN JIs PEIICHUS (PU3NYECKUX U TEOMETPUUYECKUX 3a]1a4.

YpaBHeHHS U HEPABEHCTBA

CucreMa H COBOKYIHOCTh YPAaBHEHHWH W HEPABEHCTB. PaBHOCHIIBHBIE
CUCTEMBI U CHUCTEMBI-CJIE/ICTBHSI. PABHOCHIIBHBIE HEPABEHCTBA.

OTO60op  KOpHEH  TPUTOHOMETPUYECKMX  YpPaBHEHHMH C  MOMOILBIO
TPUTOHOMETPUUECKOU OKPY>KHOCTH. PerieHre TpuroHoMeTpu4ecKux HEpaBeHCTB.

OCHOBHBIE METOJbl PELICHUS IOKa3aTeIbHBIX U  JIOTapU(PMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/IbI PELIEHUS UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJIbI PEIICHHS] CUCTEM U COBOKYIHOCTEH palMOHAJIbHBIX,
UPPALMOHATBHBIX, TOKA3aTENbHBIX U JOTapU(PMUUYECKUX YPABHEHHM.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C IapaMETPaMU.



[IpumeneHne  ypaBHEHUMM, CHCTEM W HEPABEHCTB K  PELICHUIO
MaTEeMaTHUECKUX 3aJad M 3aJad U3 pazIuYHbIX o0JacTeld HayKd M peajbHOU
YKU3HH, UHTEPIPETALMS OTYyYEHHBIX PE3YJIbTATOB.

DyHKUMH U TPaPUKH

I'paduk xommoszunuu GyHkIUA. ['eomerpuyueckue oOpa3bl ypaBHEHUH H
HEpaBEHCTB Ha KOOPJIMHATHOM TIOCKOCTH.

TpuronomeTrpuyeckue QyHKINH, UX CBOWCTBA U TPaPUKH.

['padrueckne MeTonbl pelieHUs yYpaBHEHHM W HepaBeHCTB. [ 'paduueckue
METOJbI PEIICHHS 3a/1a4 C TapaMeTPaMH.

Hcnonb3zoBanue rpagukoB (QYHKIUN IS HCCIENOBAaHUS MPOIECCOB U
3aBUCUMOCTEM, KOTOpbIE BO3HHUKAIOT NMPH PEUICHUM 3aad W3 JPYTUX YYEOHBIX
MPEIMETOB U PEAIBHOMN KU3HMU.

Hauaja MaTeMaTH4eCKOr0 aHAJIN3a

[TpumeHeHre MpOU3BOJHON K MCCIEAOBAHNIO (PYHKIIMH HAa MOHOTOHHOCTH U
skcTpeMyMmbl.  Haxoxaenue  HauOoNbIIEro W HAaMMEHBUIETO0  3HAYEHUU
HEIMPEePbIBHON (DYHKLMHU HA OTPE3KE.

[IpumeHeHne NpPOU3BOJHON ISl HAXOXKICHUS HAWIYUIIEro pEeUIeHUs B
IPUKIAJAHBIX 3ajadax, JUIsl OINPENEICHHMs CKOPOCTH U YCKOPEHMs Ipolecca,
3aJIaHHOTO (hOPMYJION 1K TpaduKoMm.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TIepBO0OOpa3HbIX. IlepBooOpaszHbie
aneMeHTapHbIX QyHKIuMH. [IpaBuna HaxoxaeHus epBOOOPa3HbIX.

WNurterpain. I'eomerpuueckuit CMBICII VHTErpala. Brruncnenue
omnpenenéHHoro uarerpaia mno ¢popmyne Hetorona-JleitOuua.

[TpumeHeHne uMHTErpaja s HAXOXKICHHS IUIOMAAEH IUIOCKUX (QUIyp u
00BEMOB T€OMETPUUECKHUX TEIL.

[Tpumepsl pemenuit auddepeHuuanbHbIX ypaBHEHUH. MartemaTuueckoe
MOJICJIMPOBAaHUE peajbHBIX TPOLECCOB C MOMOLIBI0 U depeHIaTbHbIX
YPaBHEHUM.



INDTAHUPYEMBIE  PE3VJIbTATHBI OCBOEHMA  VUYEBHOI'O  KYPCA
«AJIT'EBPA " HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIIYBJIEHHBIM  YPOBEHb) HA VYPOBHE CPEJIJHETO OBIIETO
OBPA3OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIMTAHMS

c(hOPMHPOBAHHOCTh TPAXKIAHCKON TO3UIMK OOYYaIOMErocs Kak aKTHBHOTO M
OTBETCTBEHHOTO WICHAa POCCHUICKOTO OOIIEeCTBa, MPEACTABICHNE O MaTEMaTHYECKUX
OCHOBaX  (YHKIMOHUPOBAHMS  PA3IMYHBIX  CTPYKTYp,  SIBICHUW, MPOUEAYp
rpaKJaHCKOro o0I1IecTBa (BEIOOPHI, ONMPOCH U APYTO€), yMEHUE B3aUMOICHCTBOBATH C
COIMATBHBIMU WHCTUTYTaMH B COOTBETCTBHH C UX (YYHKIUSIMH H HA3HAUCHUEM;

2) NIaTPUOTHYECKOT0 BOCITUTAHUS:

c(hOpMUPOBAHHOCTh POCCUMCKON TPaKIaHCKOM HWJIEHTUYHOCTHU, YBAXKECHUS K
MOPOILUJIOMY M HACTOAIIEMY POCCHUMCKOM MaTeMaTWKH, IIEHHOCTHOE OTHOIICHHE K
JOCTHXKEHUSIM POCCUMCKUX MaTEMaTUKOB M POCCHUUCKOM MaTeMaTHYE€CKOM IIKOJIBI,
WCIIOJIP30BAaHUE OTHUX JOCTIDKCHHA B JPYyrUX HaykKax, TEXHOJIOTHSIX, cdepax
YKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIUTAHUSA:

OCO3HAHHWE JTYyXOBHBIX IIEHHOCTEM POCCHUIMCKOTO Hapoja, CPOPMUPOBAHHOCTH
HPaBCTBEHHOT'O CO3HAHHWSA, ATHYECKOTO TOBEICHUS, CBSI3aHHOTO C TPAKTUYECKUM
MPUMEHEHUEM JTOCTIKCHHA HAYKH W JACATCIBHOCTHIO YUEHOTO, OCO3HAHHUE JIMYHOTO
BKJIaJIa B IIOCTPOEHUE YCTOMYMUBOTO OYIyIIETO;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHHWE K MHUPY, BKIIOYAs OCTETHUKY MaTEMaTUYECKHUX
3aKOHOMEpPHOCTEM, 00BEKTOB, 3aJay, PELICHUH, pacCyXICHU, BOCHPUUMYUBOCTh K
MaTEeMaTHYECKUM acTIeKTaM Pa3INIHBIX BUIOB HCKYCCTBA;

S) pu3u4ecKOro BOCIUTAHMS:

c(hOpMHPOBAHHOCTh YMEHHS MPUMEHSITh MaTEMaTUYECKHE 3HAHMS B MHTEpecax
3I0pPOBOTO U 0Oe30macHOro o0Opasza KW3HH, OTBETCTBEHHOE OTHOIICHHE K CBOEMY
3I0POBBIO  (37I0POBOE MHUTaHUE, COATAHCUPOBAHHBIM PEXHUM 3aHATUA M OTIbIXa,
perynsipHasi (Qu3nMyeckass aKTHUBHOCTb), (PU3MUECKOE COBEPILICHCTBOBAHHUE IIPU
3aHITHUSIX CTIOPTUBHO-03I0POBUTEIIBHOMN JACATEIHHOCTHIO;

6) TPy10BOI0 BOCIIUTAHMS:

TOTOBHOCTH K TPY/y, OCO3HAHUE IIEHHOCTH TPYIOJIO0MS, HHTEPEC K Pa3IUIHBIM
chepam TmpodeCCHOHAIBHOM JEATEeIbHOCTH, CBSI3aHHBIM C MaTeMaTUKOW U e
MPWIOKCHUSAMH, YMEGHHE COBEpIIaTh OCO3HAHHBIM BBIOOp Oyaymied mpodeccnn u
peann30BBIBATh COOCTBEHHBIC >KM3HEHHBIE IUJIaHBl, TOTOBHOCTh M CHOCOOHOCTH K
MaTeMaTHYeCKOMY OOpa30BaHUIO M CaMOOOPA30BAaHUIO HA MPOTSKEHUU BCEH KU3HU,
TOTOBHOCThH K aKTUBHOMY YYacTHIO B PEIICHUH MPAKTUYECKUX 3aJla4y MaTeMaTHUYeCKOU
HaIpaBJICHHOCTH;



7) 3K0JIOrH4eCKOro BOCIUTAHUS

COPMHPOBAHHOCTh  DKOJIOTHYECKOW  KYyJbTYpbl, TOHHMAaHHE  BJIMSIHUS
COI[MATIbHO-?)KOHOMUYECKUX MPOIIECCOB HA COCTOSIHUE MPUPOJAHOM M COLMAIBHOU
Cpe/bl, 0CO3HAHUE ITI00aJTLHOIO XapaKTepa dKOJOTHUYECKUX MPOoOJIeM, OpUeHTAIUs Ha
NPUMCHEHUE MaTeMaTUYECKUX 3HAHUU JIJIs PeIIeHHs 3aJa4 B 00JaCTH OKpYXKaloIleH
Cpelbl, IJIAaHUPOBAHUE IIOCTYNKOB M OIEHKM HUX BO3MOXHBIX TOCJIEICTBUN JIs
OKPYKaIOUIEH CPEIbI;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

chOPMHUPOBAHHOCTh ~ MHUPOBO33PCHHS, COOTBETCTBYIOIIETO  COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH M OOIIECTBEHHON NMpPaKTUKH, TOHUMaHHE MaTEeMaTUYECKOM
HayKW Kak c(epbl 4emoBEeUeCKO ACATEIBHOCTH, 3TAMOB €€ Pa3BUTHSA M 3HAYMMOCTHU
JUIS. pa3BUTUSI LIUBWIM3ALMKM, OBJAJCHUE S3bIKOM MAaTEMaTUKU W MaTEMaTHUYECKOM
KYJbTYPOH KaK CpPEJACTBOM MO3HAHUS MHUPA, TOTOBHOCTh OCYIIECTBIISATh MPOCKTHYIO U
HCCJICIOBATENIbCKYIO ACATEILHOCTh UHANBUAYAJIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTebHbIE YHMBeEPCAJIbHbIE YUeOHbIe eliCTBUS

Bba3oBble Jioruyeckue geiicTBUS:

BBISIBIIAITH M XapaKTepU30BaTh CYIIECTBEHHbIE TMPU3HAKA MAaTEMaTUYECKHUX
OOBEKTOB, MOHSATUHN, OTHOIICHUN MEXIy MOHATUSIMH, (POPMYIUPOBATH OMPEICICHUS
MOHSTUH, YCTAHABIIMBATh CYIIECTBEHHBIN MPHU3HAK KJIacCU(UKAIMU, OCHOBAHMS IS
000011I€HNS U CPABHEHHUSI, KPUTEPUU IPOBOJUMOTO aHAIIN3a;

BOCTIPUHUMATh, dbopmynupoBaTh " npeoOpa3oBHIBATh CYXKICHHUS:
YTBEPAUTEIbHBIE U OTPUIATEIbHBIC, EAMHUYHbBIC, YACTHBIE U OOIINE, YCIOBHBIC;

BBISIBJIAITH MAaT€MAaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3U M MPOTUBOPEYHS B
dakTax, MaHHBIX, HAOMIOACHMSIX W YTBEPXKACHUAX, MpEAJaraTb KPUTECPUH IS
BBISIBJICHUS] 3aKOHOMEPHOCTEN U TPOTUBOPEYUHIA;

Jienath BBIBOJABI C HCIIOJB30BAHMEM 3aKOHOB JIOTUKU, JEAYKTHBHBIX U
WHYKTUBHBIX YMO3aKJIIOUCHHH, YMO3aKIIIOUCHH 110 aHAJIOTHH;

IPOBOANUTH CAMOCTOSITENIbHO JOKa3aTeIbCTBA MaTEMAaTUYECKUX YTBEPKICHUN
(mpsiMBIE ¥ OT TPOTHMBHOTO), BBICTPAWBATh apTyMEHTAIUIO, TPUBOJIUTH TPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CY>KJICHUS M BHIBOJIBI;

BBIOMPATH CMIOCO0 pelIeHus yueOHOM 3a/1auu (CpaBHUBATh HECKOJIBKO BApUAHTOB
peleHusi, BHIOMpaTh HanboJiee MOAXOASIIUN ¢ yYETOM CaMOCTOSITENIbHO BBIACIEHHBIX
KPUTEPUEB).

Ba3oBrIe uccieaoBareJabCKHeE AeiicTBUA:

UCTIONb30BaTh BOMPOCHI KaK HCCIEAOBATEIbCKUNA HHCTPYMEHT TIO3HAHUSA,
bopMyIMpOBaTh BOMPOCH], GUKCUPYIONTUE TPOTUBOPEUNE, TPOOIeMy, YCTaHABINBATD
UCKOMO€ M JaHHOe, (OpMHUPOBATh TUINOTE3Y, APryMEHTHPOBATh CBOIO MO3UIHIO,
MHEHUE;



MPOBOJUTH CAMOCTOSITEIBHO CIUIAHMPOBAHHBIN SKCIEPUMEHT, HCCIIEIOBAHUE T10
YCTaHOBJICHHIO OCOOEHHOCTEW MaTeMaTHUeCKOro OO0BEeKTa, SBIEHUS, MpoIiecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXy 00bEKTaMU, SIBJICHUSAMU, IPOLIECCAMU;

CaMOCTOATENBbHO (POPMYNIHpPOBaTH OOOOIIEHHMS U BBIBOABI MO pe3yibTaTam
MPOBENEHHOTO HAOJIOJECHUS, UCCIIEIOBAHUSI, OLIEHUBATh JIOCTOBEPHOCTD MOTYYEHHBIX
pE3yIbTAaTOB, BHIBOJIOB U 00O0IICHUIA;

IPOTHO3UPOBATh BO3MOXKHOE PpAa3BUTHE INpolLecca, a TaKXKe BbIIBUIATh
IPEATNOJIOKEHNS O €r0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pa6ora ¢ undpopmanmeii:

BBISIBIIATH JIePUIMTHI MHPOpPMALIMK, JAHHBIX, HEOOXOAMMBIX ISl OTBETa Ha
BOIIPOC U ISl pEUIECHUS 33]1a4H;

BBIOMpPATh MH(OPMALMIO W3 HCTOYHHUKOB PA3JIMYHBIX THUIOB, aHAJIU3HPOBATH,
CUCTEMAaTHU3UpPOBaTh U MHTEPHPETUPOBATH MH(GOPMALIMIO Pa3IMYHBIX BUIOB U (popm
IIPE/ICTABIICHHUS;

CTPYKTYpUpPOBaTh HHGPOpPMALUIO, NPEACTABIATH €€ B pa3iInyHbIX (popmax,
WJUTIOCTPUPOBATH TpaUueCcKH;

OLICHMBATh HAAEKHOCTh MH(POPMAIIMU TIO CAMOCTOSATENBHO CHPOPMYIUPOBAHHBIM
KPUTEPHUSIM.

KoMMmyHMKaTHBHBIE YHMBeEpPCAJbHbIE Y4eOHbIe JeiCTBHSA

Oo0wmenne:

BOCIIPUHUMATh U (POPMYJIMPOBATH CYKIEHUS B COOTBETCTBHM C YCIOBHUSIMHU U
LeJSIMA OOIIEHHUS, SICHO, TOYHO, TPAMOTHO BbIpa)kaTh CBOIO TOUKY 3PEHHUS B YCTHBIX U
MMCbMEHHBIX TEKCTaX, 1aBaTh MOSICHEHUS MO XOAY pEUIEHUs 3a/1a4yi, KOMMEHTUPOBATh
MOJIyYeHHBIH PE3yNbTarT;

B XoJ€ O0OCYXJEHHUs 3aJaBaThb BOIIPOCHI IO CYIIECTBY OOCY>KIaeMOW TEMBbl,
npobJieMbl, perraeMoil 3ajaur, BbICKa3bIBaTh UIEH, HAIICJICHHbIE HA MOUCK PEIlIeHus,
CONOCTABIISATh CBOM CYXKJIEHHS C CYXICHHSIMHU JPYTHX YYaCTHHUKOB JIMAJIOra,
OoOHapy>KMBaTh Pa3IMUME U CXOJCTBO MO3UIIMI, B KOPPEKTHOU popMe popMyInpoBaTh
pa3HOIIIaCHsl, CBOU BO3PAXKEHUS;

NPEACTABIATh PE3YNbTaThl PEIICHUs 3aJaud, SKCIIEPUMEHTA, HCCIIEIOBaHUS,
IPOEKTa, CAMOCTOSTEIbHO BHIOMpaTh QopMaT BBICTYIJICHUS C Y4€TOM 3aJay
MPE3EeHTAlUU U OCOOEHHOCTEN ayJUTOpHUHU.

PeryasiTuBHbIE YyHUBEPCAJbHbIEC YUeOHbIE 1eiiCTBUS

Camoopranuzamnus:

COCTaBJISATh IUJIaH, aJITOPUTM PEIICHMS 3aJlaud, BBHIOMpaATh CIOCOO PEIICHHS C
Y4ETOM HMEIOIINXCSI PECYpPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apTyMEHTHPOBATh U
KOPPEKTUPOBATH BAPUAHTHI PEIICHUN ¢ y4€TOM HOBOM MH(OPMAIIUH.

CaMOKOHTPOJIb, IMOIIMOHAIbHBIA HHTEJJIEKT:

BJIaJIETh HaBBIKAMM I103HABATEJIbHOU peIEKCUU KaK OCO3HAHHUS COBEPIIAEMbIX
JNEUCTBUH W MBICIUTENIBHBIX IIPOIECCOB, WX pE3yJbTAaTOB, BJAJNETh CIOCOOAMHM



CaMOITPOBEPKH, CAMOKOHTPOJISI TIpOIlecca M pe3ysibTaTa pPElIeHUs MaTeMaTHYeCKOM
3a]a4H;

MPEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HHMKHYTH TPH PEIICHUH 3a/JauH,
BHOCHUTHh KOPPEKTHBBI B JCSITEILHOCTh HAa OCHOBE HOBBIX OOCTOSITENBCTB, JaHHBIX,
HalICHHBIX OIMNOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHWBATh COOTBETCTBUE pE3yJbTaTa IETHU W YCIOBUSAM, OOBSCHATH MPUYUHBI
JTOCTIDKCHHSI WUIM HEJOCTIDKCHHS Pe3yJbTAaTOB JCATEIHHOCTH, HAXOIUTh OIIHOKY,
JaBaTh OIEHKY MPHOOPETEHHOMY OTIBITY.

CoBMecTHasI 1eATEIbHOCTD:

MOHMMATh ¥ WCIOJB30BaTh MPEUMYIIECTBA KOMAHTHOW W WHIAWNBUAYATbHON
paboThI TIpH pelIeHUU y4eOHBIX 3a1ad, MPUHUMATH I1eJTb COBMECTHOM NIEeATeITLHOCTH,
IJIAHUPOBATh OPTaHMU3AIMI0 COBMECTHON palOThI, pachpeneisaTh BHUILI padoT,
JIOTOBApUBAThCA, OOCYXJaTh TMpollecC U pe3yiabTaT paboThl, 0000IIaTh MHEHUS
HECKOJBKHX JIIOJICH;

y4acTBOBaTh B TPYNNOBBIX (opmax padoThl (0OCYXKIeHUs, OOMEH MHEHHIA,
«MO3TOBBIE IITYPMBI» W WHBIC), BBIOIHATH CBOIO YacTh pabOTHl M KOOPIWHHUPOBATH
CBOM JICUCTBUS C IPYTUMHU WICHAMH KOMaH/IbI, OIIEHUBATh KA4eCTBO CBOETO BKJIaJa B
o0LTUI POYKT MO KPUTEPHUSIM, CHOPMYTUPOBAHHBIM YHACTHUKAMU B3aUMOICHCTBUSI.

HPEIMETHBIE PE3YJIbTATDBI

K konimy oOydenuss B 10 kJjacce o0OydYarOIIuHCS TIOIYYUT CIASTYIONTUC
MpeAMETHBIE PE3YyIbTAThI M0 OTACIBHBIM TeMaM paboyell MporpaMmbl y4eOHOTO Kypca
«Anre0Opa u Hayaja MaTEMAaTHYECKOTO aHAIA3ay:

Yuciaa v BBIYUCICHUSA:

CBOOOJTHO OMEPUPOBATH TMOHATUSIMH: PAIMOHAIBHOE YHCIO, OECKOHEUHAs
nepuoAndecKkas  apoOb,  TPOLIEHTHI, UPpPAUOHAIBHOE  YHUCIO, MHOXECTBA
paLMOHAIBHBIX U JEUCTBUTENBHBIX YUCET, MOAYJIb JCHCTBUTEIBHOTO YUCIIA;

MPUMEHSITH IPOOU U MPOIEHTHI JIJIsi PEIICHUSI IPUKIIAIHBIX 3a7a4 U3 Pa3IMUHbIX
OTpacier 3HaHUU U PEATIbHOU KU3HU;

MIPUMCHSTh MPUOTMKEHHBIC BBIYMCIICHHS, IPaBHJIa OKPYTJCHHS, MPUKUAKY U
OLICHKY p€3yJbTara BEIYMCICHUM;

CBOOOJHO  OMNEpPUPOBaTh TMOHSATHEM: CTEMEeHb C ILEJbIM IIOKa3aTeseM,
WCITIOJIB30BaTh TOIXOMAINIYI0 (OPMY 3alHCH JIEHCTBUTEIBHBIX YHUCEN JJIS PelIeHUs
MPAKTUYECKUX 3a7a4 U MIPEJICTaBICHUS JaHHBIX;

CBOOOJHO OMEpUPOBATH TMOHATHEM: aApPUPMETUYECKUA KOPEHb HATypalbHOMN
CTECIICHU;

CBOOOJIHO ONEPUPOBATH MOHATHEM: CTEIICHb C PAIIMOHAIBHBIM MOKA3aTEeIIEM;

CBOOOJHO OMEPUPOBATH TMOHATUSAMU: JorapudM dYHCIA, ACCATUYHBICE U
HaTypaJbHBIE JIOTApU(MBL;

CBOOOJIHO OMEPHUPOBATH IMOHITHUSMHU: CHUHYC, KOCHUHYC, TaHTE€HC, KOTAHTEHC
YUCIIOBOTO apTyMEHTA;



ONEPUPOBATh MOHATHSMM: APKCUHYC, APKKOCMHYC M apKTaHIE€HC YHCIIOBOTO
aprymMeHTa.

YpaBHeHNS U HEPABEHCTBA:

CBOOO/IHO ONIEpPUPOBATH TMOHATUSMU: TOXKIECTBO, YpPAaBHEHUE, HEPABEHCTBO,
PaBHOCUJIbHBIE YPABHEHUS U YPaBHEHUS-CIICACTBUS, pABHOCUIIbHBIE HEPABEHCTBA,

OPUMEHATh  PA3JIMYHbIE METOJbl PEUIEHUS PpPALMOHAJIBHBIX W JPOOHO-
paMOHAIBHBIX YPaBHEHUW, TPUMEHATH METO/I UHTEPBAJIOB JIJIS1 PELICHMS] HEPABEHCTB;

CBOOOJHO ONEPUPOBATH MOHATUSAMU: MHOTOWIEH OT OJHOM IEepEMEHHOM,
MHOTOYJIEH C LEJNbIMU KOA(PPUIUEHTAMHU, KOPHU MHOTOUJIE€HA, NMPUMEHSATh JEJICHUE
MHOTrO4YJIEHa Ha MHOTOYJIEH C OCTaTKOM, TeopeMy besy u teopemy Buera s pemenus
3ajady;

CBOOOJHO ONEPHUPOBATH MOHATHIAMHU: CHCTEMa JMHEHHBIX YpaBHEHHI, MaTpHIa,
OINPEIENUTENb MATPULIBI 2 X 2 U €r0 TEOMETPUYECKUNA CMBICT, UCIIOJIb30BaTh CBOMCTBA
ONpENENUTEN 2 X 2 NI BBIYMCIICHHS €r0 3HA4YCHMSI, IPUMEHSTh ONPEACIUTENN JUIS
pEelIeHUs] CUCTEMBI JIMHEWHBIX YPaBHEHUW, MOJEINPOBATh PEANBHBIE CUTYallUH C
MOMOILBIO CHUCTEMBbI JIMHEHHBIX YpaBHEHUH, HCCIEAOBATh MOCTPOEHHBIE MOJEIH C
MOMOILBIO MaTPUIL U ONPEJICTUTENCH, MHTEPIPETUPOBATH MOIYYEHHBIA PE3YNbTAT;

UCIIOJIb30BaTh CBOMCTBA JEHCTBUI ¢ KOPHIMHU JIJIs peoOpa30BaHUs BbIPAXKECHUI;

BBINOJHATh NMPEoOpa30oBaHMsI YUCIOBBIX BBIPAXKEHHM, COJEP)KALIMX CTEHEHH C
palMOHAIBHBIM MTOKA3aTeNeM;

UCII0JIb30BaTh CBOWCTBA JIOrapu(pMOB JJIsl MpeoOpa3oBaHMs JOTapUPMUUYECKUX
BBIPAKEHU;

CBOOOJIHO OIEpPUpPOBaTh MOHATUSMU: HppalMOHANbHbIE, IIOKa3aTeJbHbIE U
JorapupMuyuecKkrue ypaBHEHMs, HAXOJAWUTh UX PEIICHHS C MOMOIIbI0 PaBHOCHUIIBHBIX
NEepPeX0A0B WIIM OCYLIECTBIISAS MPOBEPKY KOPHEW;

IPUMEHSATH OCHOBHBIE TPUTOHOMETpUYECKHE (QOpMyIbl s MpeoOpa3oBaHUs
TPUTOHOMETPHUUYECKUX BBIPAKECHMI;

CBOOOZIHO  OINEpPUpPOBaTh  TMOHSATHUEM: TPUTOHOMETPUYECKOE  YpaBHEHHE,
OPUMEHATh  HeoOXoaumble  (OopMysbl A pEHIeHHs  OCHOBHBIX  THUIIOB
TPUTOHOMETPUUECKUX YPABHEHUMH;

MOJICJIUPOBATh PEabHbIE CUTYALIMH HA SI3bIKE aJIreOpbl, COCTABIATH BBIPAXKEHUS,
YpaBHEHUS, HEPABEHCTBA IO YCJIOBUIO 3aJa4M, MCCIEI0BATh IOCTPOCHHBIE MOJAECIIN C
UCIIOJIb30BaHUEM arrapaTa anreopsbl.

DyHKIUHN U TPAPUKU:

CBOOOJHO OMNEPUPOBATH MOHATUSIMH: (YHKUHUS, CIOCOObI 3agaHus (DyHKIHUH,
B3aMMHO OOpaTHbIE (PYHKIMHU, KOMIO3UIMSA (QyHKIMM, rpaduk GyHKLIHUU, BBIIOIHATH
aJIEMEHTapHbIE peoOpa3oBaHus TpaduKoB GyHKITHI;

CBOOOJIHO OINEpPUpPOBaTh MOHATHUSAMHU: O0JIACTh OINpPEAENCHUS] U MHOXECTBO
3HaYCHUN QYHKIMH, HYIH QYHKIUHU, TPOMEXYTKH 3HAKOTIOCTOSTHCTBA;

CBOOOJHO  ONEpUpOBaTh MOHATUSAMHU: UETHbIE M HEYETHBIE (PYHKIUH,
nepuoanueckue (yHKIUHU, MPOMEXKYTKH MOHOTOHHOCTH (YHKIUH, MaKCUMyMBbI U



MUHUMYMbI (YHKIMH, HauOOJblIee M HaWMEHbIIee 3HaueHUWe (QYHKUMU Ha
IIPOMEXKYTKE;

cBOOOJIHO OMEpUPOBATh MOHATUSIMHU: CTENEHHas (DYHKUUS C HATypaJbHBIM U
HeJabIM ToKaszaresneM, rpaduK CTENEeHHONW QYHKIMU C HaATypajJbHBIM H IEJIBIM
nokasareyieM, rpaguk KOpHsS N-OM cTeneHW Kak (QYHKIUU OOpaTHOM CTENneHu C
HaTypaJbHBbIM I10KA3aTelIeM;

ONEepUpPOBATh TMOHATHSMH: JIMHEWHAs, KBaJpaTH4Has | JApOOHO-IHHEHHas
(bYHKIUH, BBITIOTHATH JIEMEHTAPHOE MCCIIEA0BAHUE U IOCTPOCHUE UX TPAPUKOB;

CBOOOJHO OIEpUPOBaTh MOHATHUSIMU: T[OKa3aTeidbHass U Jorapudmuueckas
GyHKUIMM, WX CBOMCTBA W TpaUKd, HUCIOJNB30BAaTh WX TpaduKu g peuieHUs
YPaBHEHMU;

CBOOOJHO  ONEPUPOBATH MOHATHUAMH: TPUTOHOMETPUYECKAs OKPY>KHOCTD,
OIpeiesIeHue TPUTOHOMETPUUECKHUX (PYHKIUI YUCIOBOTO apryMEHTa;

UCIOJIb30BaTh Tpaduku GyHKUUHN AJIs1 UCCIIEOBAHUS IIPOLIECCOB U 3aBUCUMOCTEN
IpU peUIeHUH 3a7ay U3 APYTUX YUEOHBIX MPEAMETOB U pEalbHOM KU3HU, BBIPAXKATh
(dbopMmynamMu 3aBUCUMOCTH MEKy BEIMYMHAMU;

Hayana MaTeMaTH4eCKOro aHajm3a:

CBOOOIHO OIEpUpOBaTh MOHATUSAMHU: apudmeTnyeckas U TeOMeTpUYecKas
nporpeccusi, 0ECKOHEUHO yObIBarollasi reoMeTpuueckas HpOTrpeccHsi, JUHEWHBIN U
HKCIIOHEHIMAIBHBIN pOCT, (hOpMysa CIOXKHBIX MPOIEHTOB, UMETh MPEICTABICHUE O
KOHCTAHTE;

WCIIOJIB30BaTh MPOTPECCUM JUIsl DPELIEHUS peabHbIX 3a4ad MPUKIATHOTO
Xapakrepa;

cBOOOIHO ONEpPUPOBATh MOHATUSMU: MOCIEIOBATEIBHOCTb, CIOCOOBI 3aJaHUs
MOCJEAOBATENBHOCTEH, MOHOTOHHBIE W  OrPAHUYEHHBIE  IOCIJIEIOBATEIBHOCTH,
MOHUMAaTh OCHOBBI 3apOXKACHUS MAaTEMaTUYECKOI0 aHaM3a Kak aHajin3a OECKOHEYHO
MaJIBIX;

cBOOOIHO ONEPUPOBATHh MOHATUSMU: HENpEpbIBHbIE (YHKIUHU, TOUYKHU pa3pbiBa
rpaduka GyHKIMH, aCUMITOTHI rpaduka QyHKITNY;

CBOOOJHO OMNEpUpPOBaTh MOHATHEM: (YHKIMS, HENpepbiBHAs Ha OTpPE3KeE,
MPUMEHSTH CBOMCTBA HEMPEPHIBHBIX (PYHKIUH AJI PELICHUS 3a/a4;

cBOOOIHO ONEpUPOBATH MOHATUSMU: MEpBas U BTOpas MPOU3BOAHBIE (DYHKLHH,
KacarenbHas K rpaduky QyHKIUY;

BBIYUCIISITh IPOU3BOAHBIE CYMMBI, IPOU3BEACHUS, YACTHOTO U KOMITO3HUIIMHU JBYX
(GyHKUMNA, 3HATh MPOU3BOIHBIE JIEMEHTAPHBIX (QYHKIUNA;

UCIIOJIb30BaTh TE€OMETPUUECKU W (PU3UYECKHM CMBICI TPOU3BOIHON IS
peleHus 3aaad.

MHokecTBa M JIOTHKA:

CBOOOJTHO ONEPUPOBATH MOHATUSIMH: MHOXKECTBO, ONEpPALlMU HAJ MHOKECTBAMH;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBI amnmapaTr Uil ONHMCAaHUS pPEAbHBIX
IIPOLIECCOB U SIBJICHUH, IIPH PEIICHUHU 33]1a4 U3 IPYTUX yU4eOHBIX MPEAMETOB;



CBOOOIHO OINEpUPOBATh MOHATHSAMH: OIPEAEICHUE, TEOpPEMa, YypaBHEHUE-
CJIEJICTBHE, CBOWCTBO MaTEMAaTUYECKOIO0 OOBEKTa, 0Ka3aTeIbCTBO, PABHOCHJIbHBIE
YPAaBHEHMS U HEPABEHCTBA.

K xonmy oOyuenus B 11 kiacce oOydaromUHCA TMOMY4HUT CIIETYIOIINE
IpEeIMETHBIE PE3YJIbTAThI [0 OTAENIBHBIM TEMaM padbodell mporpamMmsl yueOHOro Kypca
«Anredpa 1 HayaJla MAaTEMAaTUYECKOTO aHaJIU3a»:

Yucia ¥ BIYMCICHUSA:

CBOOOJHO OINEPUPOBATH MOHATUSAMH: HATYPAIBHOE W LEJI0E YMCIIO, MHOKECTBA
HATypaJbHBIX W IEJBIX YHCEJ, UCIOJIb30BAaTh IMPU3HAKU JEIMMOCTH LEJBIX YHUCEl,
HO/Jl u HOK HarypasbHbIX umcen [Uisl peuieHUs 3ahad, HPUMEHSTh AJITOPUTM
EBknnpa;

CBOOOJHO ONEpPUpPOBATH MOHSATHEM OCTAaTKa [0 MOJYJIO, 3alUChIBaTh
HaTypaJIbHBIE YHCJIA B PA3JIMYHBIX ITO3ULIMOHHBIX CUCTEMAaX CUUCIICHUS;

CBOOO/IHO OINEpPUPOBaTh MOHATUAMU: KOMILJIEKCHOE UHCIO U MHOYKECTBO
KOMIUIEKCHBIX YHCEN, MPEACTaBIATh KOMIUIEKCHBIE 4YHClIa B ainreOpanyeckod u
TPUTOHOMETPUUECKON (opMe, BBIMOIHATH ApUPMETUUYECKUE ONEpalUd C HUMU U
M300pakaTh Ha KOOPJIMHATHOM TUIOCKOCTH.

YpaBHeHUS U HEPAaBEHCTBA:

CcBOOO/IHO OIEpPUpPOBaTh MOHATUSAMU: HppallMOHANbHbBIE, IIOKa3aTeJbHbIE U
jgorapu(pMUYECKHe HEPABEHCTBA, HAXOJUTh MX PEUIEHUS C MOMOUIBI0 PaBHOCHUIIBHBIX
IIEPEXO/IOB;

OCYULIECTBJIATH OTOOP KOPHEN MPHU pELIEHUU TPUTOHOMETPUYECKOTO YPABHEHUS;

cBOOOIHO  OMNEpUpOBaTh  IOHATHEM  TPUTOHOMETPUUECKOE  HEPABEHCTBO,
OPUMEHATh  HeoOXoaumble  (OpMysbl A pEIHIeHHs  OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJHO OIEpUPOBATh MOHSATHUSIMU: CHCTEMa U COBOKYIHOCTb YPaBHEHHHA U
HEPABEHCTB, PABHOCWJIBHBIE CUCTEMBl U CHUCTEMBI-CICACTBUSA, HAXOAWUTH PELICHUS
CUCTEMBl U COBOKYIIHOCTEH pPAalMOHAIBHBIX, UPPALUOHAIBHBIX, IIOKA3aTEJIbHBIX U
Jorapu(pMUUECKUX YpaBHEHUI U HEPABEHCTB;

pelaTh palloHaJbHbIe, UppAalMOHAIbHBIE, TOKA3aTelIbHbIE, JJorapu(pMUIECKue 1
TPUTOHOMETPUYECKNE YPABHEHUS U HEPABEHCTBA, COACPIKAIINE MOYJIN U ITapaMeTPh;

NPUMEHATh TpaduyecKkue METOAbl JJIs pEelICHHUs ypaBHEHHWH M HEPaBEHCTB, a
TaKXKe 3aJ1a4d ¢ IapaMeTpaMy;

MOJICJIUPOBATh PEabHbIE CUTYALIMH HA SI3bIKE aJIreOpbl, COCTABIATh BBIPAXKEHUS,
YpPaBHEHMS, HEPAaBEHCTBA W HUX CHUCTEMBbI [0 YCIOBHUIO 3aJadyd, HCCIEN0BATh
MOCTPOEHHBIE MOJEIM C MCIOJb30BAaHUEM ammnapara aiareOpbl, UHTEPIPETHUPOBATH
IIOJTyYEHHBIN PE3YJIbTaT.

DYyHKIUHN U TPAPUKHU:

CTpOUTh TrpaduKU KOMIIO3ULIMH (QYHKIMA C T[OMOIIBIO 3JIEMEHTapHOTrOo
MCCJIEIOBAHUS U CBOWCTB KOMIO3UIUU JABYX ()YHKIIMIA;



CTPOUTH reoMeTpudeckre o0pas3bl YpaBHEHUI M HEPaBEHCTB Ha KOOPAMHATHOM
IUIOCKOCTH;

CcBOOO/IHO ONEPUPOBATH MOHATUSAMU: TPAUKHU TPUTOHOMETPUUECKUX (PYHKIIHIA;

OpUMEHATh (QYHKUMU A7 MOJCIUPOBAHMS M HCCIEJOBAHUS PEaJbHBIX
IPOIIECCOB.

Hauaja MmaTeMaTH4eCcKOro aHAJIM3a:

UCIIOJIb30BaTh MPOU3BOJHYIO ISl MCCIIENOBaHUS (DYHKIMKM HA MOHOTOHHOCTb U
IKCTPEMYMBI;

HAXOJIUTh HaumOOJblllee W HAMMEHbIIee 3HA4YeHUs (YHKIHMUA HETPEphIBHOM Ha
OTpE3KE;

UCIIONBb30BaTh MPOM3BOJHYIO JJISi HAXOXACHHUS HAWIY4IIero pemeHus B
NPUKIATHBIX, B TOM YHCIE COLMATbHO-IKOHOMUYECKUX, 3a/adyax, JJs OMpeaesieHUs
CKOPOCTH U YCKOpPEHUS Mpoliecca, 3aJaHHOTO (popMysioi nin rpaduxkoMm;

cBOOO/IHO ONEpPUPOBATH MOHATUAMH: NEPBOOOpA3HAs, ONpPEAEIEHHbBII UHTErpall,
HaXOAWTh MEPBOOOpPA3HBIE B3JIEMEHTAPHBIX (QYHKIUM W BBIUUCIATH MHTErpai Io
dbopmyne Herotona-JleliOuuia;

HAXOAMTh IJIOMIAAN TIOCKUX GUTYP U 0OBEMBI TE C TOMOIIBIO HHTETpAIa;

UMETh MPEACTABICHUE O MaTeMaTHUYeCKOM MOJIEIMPOBAaHUM Ha MpUMEpe
cocraBieHus U pepeHnaIbHbIX YpaBHEHUH;

pemath TpUKIAgHBIe 3a7add, B TOM YHCJE COIMAIbHO-KOHOMHYECKOTO H
(bu3MYECKOT0 XapakTepa, CpeICTBAMI MAaTEMAaTHIECKOTO aHaJIHN3a.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KonuyectBo yacos DJIEKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
n/n NPOrpaMmbl Bcero Kontpoapupie  Ipaxruteckue o0pa3oBaTe/ibHbIE
padoThI padoThI pecypenI
MHOXECTBO IEHCTBUTEIIBHBIX YHCEIL.
1 MHuorounensl. PanmonanbHbie ypaBHEHUS U 24 1
HepaBeHCTBA. CHCTEMbI TUHEHHBIX
ypaBHEHUH
) Oynkiun u rpaduku. CreneHHas GyHKIUs C 12 1
L[eJIbIM TIOKa3aTesIeM
3 Apudmerndeckuii KOpeHb N-0i CTEIICHHU. 15 1
HppauunonanbHble ypaBHEHUS
4 [TokazarenpHas Gpynkuus. [lokazarenbHbie 10 1
ypaBHEHHUS
5 Jlorapudmuueckas GyHKIUS. 18 1
JlorapudmMuueckne ypaBHEHHs
6 Tpuronomerpuueckre BoIpaKeHUs U 29 1
YpaBHEHHUS
7 ITocnenoBareabHOCTH U POTPECCUH 10
8 HenpepriBabie pynkiuu. [IponsBoanas 20
9 [ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS 5 )
3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 10 0




11 KJIACC

KoanyectBo yacoB DJIEKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
n/n NMpoOrpamMmbl Bcero Kontpoapipie  Ipaxruteckue o0pa3oBaTesbHbIE
padoThI padoThI pecypenI
1 HccnenoBanmne GyHKIHIA ¢ TOMOIIIBIO 29 1
MIPOU3BOIHOM
2 [TepBooOpasHast u HHTETpa 12 1
3 I'paduku TpUTOHOMETPHUECKUX (HYHKIIHH. 14 1
Tpuronomerpruyeckue HepaBeHCTBA
4 WppanmoHansHbIe, TOKa3aTeIbHbIC U 24 1
norapuMUYECKHe HEPABCHCTBA
5 KomriekcHbie yncna 10
6 Harypanbnblie u nienbie yucia 10
CucreMsbl paliioHaIbHBIX, UPPALUOHATBHBIX
7 MOKa3aTeJIbHBIX U JIOTapu(PMUIECKUX 12 1
YpaBHEHUU
8 3azauu ¢ mapameTpamu 16 1
9 [ToBTOpenue, 0600IIEHNE, CUCTEMATH3 AL 16 9
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

Marematuka: anreOpa M Hayajga MaTeMaTHYECKOTO aHaiu3a, TeOMEeTpHs.
AnreOpa u Hayana marematuueckoro anamusa 10 kmacc: y4yeOHMK st
ob1eoOpa3oBar. opraHu3ainuid: 0a3oBbId M yriyosneHHbI ypoBHu/ [C. M.
Huxonbckuii, M. K. [Toranos, H. H. Pemetrnukos, A. B. llleBkun]. - 9-¢ u3m. -
M.: IIpocsemienue, 2021. — 432 c.: un. — (MI'Y — mikoue).

MaremaTtuka: anreOpa W Hayaja MaTeMaTHYECKOrO aHalu3a, TeOMETpUS.
Anrebpa W Hayala MaTeMaTW4yeckoro anaim3a 11 kiacc: y4eOHUK Juis
oOmieoOpaszoBar. opranuzanuii: 0a3oBbld U yrayOneHHbli ypoBau / [C. M.
Hukonbckuii, M. K. IToranos, H. H. Pemernukos, A. B. llleBkun]. - 9-¢ u3m. -
M.: IIpocsemienue, 2021. — 465 c.: un. — (MI'Y — mikoue).

METOAUYECKHUE MATEPHUAJIBI IUISA YUUTEJIA

AnreObpa W Hayajga MaTEeMaTHYECKOTO  aHanu3a. Meroaudeckue
pekomenaamuu. 10 kmacc: mocoOue Ui yudmTeled — oOmieoOpa3oBar.
opranuzanuii / M. K. [Toranos, A. B. llleskun. — M.: IIpocsemenue, 2013. —
191 c.: un. — (MI'Y — mikoxne).

Anrebpa 1 Hauaja aHaiau3a: auaakTudeckue matepuansl. 10 kimace / MK,
[Toranos, A.B. llleskun. M.: — IIpocsemienue, 2019. — 159 c. Conepxut paznen
«Marepuaisl 1151 IOJTOTOBKH K CAMOCTOSITEIIEHBIM paboTam.

AnreOpa u Hauajna MareMarhyeckoro anammza: 10 k.. 0a30BbIl U
npodunbHbIi ypoBHU: KHHTra it yuutens /M.K. Tloranos, A.B. llleBkun. M.: —
[Tpoceemenne, 2008. — 191 c.

Anre0Opa ¥ Hayaima MaTeMaTHYECKOTO aHanu3a. Temarndyeckue TecThl.. 10

Ky1acc: 6a3oBbii U npoduiibHbIA ypoBHU /FO.B. lllenenesa. M: — IlpocsernieHue,
2009-... - 107 c.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

https://m.edsoo.ru/ - bu6mmorexa [TOK

https://edu.gov.ru/ — MunuctepctBo IIpocsemieHus PO

http://www.fipi.ru/ — ®enepanbHBI HHCTUTYT MEAArOTUICCKUX U3MEPCHUI
https://prosv.ru/ - u3marensctBo «IIpocBerieHne




https://resh.edu.ru/ - obGpa3oBatenbHas oHIaiH-IaTGopMa «Poccuiickas
AJICKTPOHHAS IITKOJIa»

https://www.yaklass.ru/ - nudpopoii 0Opa3zoBaTeIbHBIN pecypc «SIKiracce
https://lib.myschool.edu.ru/ - oudnmoreka LIOC «Mos mkoa»
www.school.edu.ru (Poccutickuii 0011€00pa3oBaTeaIbHbIN TOPTAT).
www.pedsovet.org (Beepoccuiickuii THTepHET-TI€ICOBET)

www.fipi.ru (caiit ®enepaTbHOrO HHCTUTYTA MEATOTUYCCKUX H3MEPEHH ).
https://4ege.ru (Bce o EI'D u anis EI'D)

www.math.ru (MatepHeT-noiepKka yuauTeeii MaTeMaTUKH).

WWW.It-N.ru (CeTh TBOPUECKHUX YUUTEIICH)

WWW.Som.fsio.ru (cereBoe 00beTMHEHNE METOIUCTOB)
http://mat.1september.ru (caiit ra3ersl «MaTeMaTHKa»)
http://festival.1september.ru (pectuBainb IeIarornIeCKuX ujaeu
«OTKpBITEIN YpoK» («IlepBoe ceHTSIOps»)).

Www.exponenta.ru (o6pa3zoBaTeabHbId MATEMATHYECKHI CANT).
www.math.ru/lib (amekTpoHHas MmaremaTHyeckasi OMOINOTEKA).
http://school.collection.informika.ru  (egmnas  koJutekuus  HQPPOBBIX
00pa30BaTeIbHBIX PECYpPCOB).

www.kokch.kts.ru (on-line TectupoBanue 5-11 kmacchr).
http://teacher.fio.ru (memarornyeckas macrepckas, ypoku B MHTepHeTe u

Jpyroe).
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