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MNOACHUTEJIBHASA 3AIINCKA

VY4eOHbIii Kypc «Anrebpa W Hadyala MaTeMaTHYECKOTO aHaJIN3a» SIBISICTCS
OJTHUM W3 HauOoliee 3HAYMMBIX B MPOrpaMMe CpeaHEro oOIiero obOpa3oBaHWUS,
MOCKOJIBKY, C OJTHOM CTOPOHBI, OH OOECTeUYnBACT MHCTPYMEHTAJIBHYIO 0a3y IS
U3YyYEHHUS BCEX €CTECTBEHHO-HAYUYHBIX KypCOB, a C IPYrod CTOPOHBI, (hopMUpYET
JIOTHYECKOe W aOCTPaKTHOE MBIIIICHUE O0yJaIONUXCsS Ha YPOBHE, HEOOXOIMMOM
JUTSE OCBOCHUS MHGOPMATHUKH, OOIIECTBO3HAHNUS, UICTOPHH, CIIOBECHOCTH U JIPYTHX
TUCIMIUIMH. B paMkax maHHOTO y4eOHOTro Kypca oOydaromuecs OBIIAJEBAIOT
YHHUBEPCAJbHBIM SI3BIKOM COBPEMEHHON HayKH, KOTOpas (opMyIupyeT cBoU
JOCTHKEHHSI B MATEeMaTH4IeCcKoi (hopme.

VY4eOHbIil Kypc anreOpbl M Hayal MAaTeMaTUYECKOrO aHalu3a 3aKia/lbIBacT
OCHOBY JJI YCIEUIHOIO OBJIQJCHUsI 3aKOHaMU (U3MKH, XHUMHH, OHOJIOTHUH,
MOHMMAaHHUS OCHOBHBIX TCH/ICHIIUN Pa3BUTHUSI SKOHOMHUKH U OOIIIECTBEHHOW JKU3HH,
MO3BOJIAET OPHEHTHUPOBATHCA B COBPEMEHHBIX IH(PPOBBIX U KOMITBIOTEPHBIX
TEXHOJOTHIX, YBEPEHHO HCIIONB30BaTh UX /IS JajbHEHWIIero oOpa3oBaHUsS U B
NOBCEIHEBHOM kM3HU. B TO ke Bpemsi oBlajieHHE aOCTPAaKTHBIMU M JIOTUYECKU
CTPOTMMHU KOHCTPYKIHUSIMU anreOpbl M MaTEMaTHYECKOro aHallu3a pa3BUBAET
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTUHHOCTH, /JIOKa3bIBATh
YTBEPKACHHUS C TIOMOINBIO MHAYKIIMH U PACCyXKIaTh JEAYKTUBHO, MCIOJIb30BATh
0000IIeHNEe W KOHKpETH3aluio, a0CTparupoBaHWE U aHAJIOTHIO, (OpPMUPYET
KpEaTUBHOE U KPUTUYECKOE MBIIIICHUE.

B xone u3yuyenus yueOHOro kypca «Ainrebpa M Hadajla MaTeMaTH4YE€CKOIO
aHaM3a» 00ydJaroIIuecs IMOTyYaroT HOBBIA OMBIT PEIICHUs MPUKIAJHBIX 3a/ad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJEIECH PEeaJbHbIX CUTYAIllUH,
UHTEPIIPETAllUd  TOJYYEHHBIX  pPEUICHWH, 3HAKOMSTCA C  [pUMEpaMu
MaTEeMaTUYECKUX 3aKOHOMEPHOCTEM B TMpHUpPOAE, HayKe U HCKYCCTBE, C
BBITAIOIIMMUCS MATEMAaTUYECKUMHU OTKPBITHSIMHA U UX aBTOPAMHU.

Y4eOHbIii Kypc 00ianaeT 3HAYUTEIHHBIM BOCIUTATENBHBIM ITOTEHIIAIIOM,
KOTOPBI peanu3yeTrcs Kak uepe3 Y4eOHBId MaTepuaj, CIOoCOOCTBYIOIIUI
(GbOpMHPOBAHUIO HAYYHOTO MHUPOBO33PEHHS, TaK M dYepe3 crenuduxy ydeOHOM
NESATENIbHOCTH, TpeOyIoleld MPOJOKUTEbHON  KOHIIEHTpAllMd BHHUMAHUA,
CaMOCTOSITEIFHOCTH, AaKKypaTHOCTH M OTBETCTBEHHOCTH 3a IIOJyYCHHBIH
pe3yInbTar.

B ocnoBe wmeroauku oOyueHus aiareOpe M HadyajlaM MaTEeMaTHYECKOTO
aHaJli3a JICKUT ACSITeIbHOCTHBIN MPUHIUI 00yUYEeHHUS.

B crpyktype yueOHOro Kkypca «Anrebpa M Hadajga MaTeMaTHYECKOTO
aHallM3a» BBIICTICHBI CICAYIONINE COJAEPKATEIIbHO-METOANYeCKne TuHUM: «Yucna
U BBIYUCIICHU», «DyHKINU U Tpadukny, «YpaBHEHUS U HEpPaBeHCTBa», «Hauama
MaTeMaTHYeCKOro aHanu3a», «MHoxecTBa ©  Joruka». Bce ocHOBHbIE



COJIEPKATEIbHO-METOINYECKUE JIUHUU H3YYaroTCsl Ha MPOTSDKEHUM JABYX JIET
oOydeHHusI Ha YpOBHE CpeIHEro oOImero oOpa3oBaHUs, €CTECTBEHHO OTOJHSIS
JpyT Ipyra U MOCTETEHHO HACHIIIAsICh HOBBIMH T€MaMU U pa3jaenaMu. J[aHHBIHI
y4eOHBI KypC SBISIETCA HMHTETPATUBHBIM, IIOCKOJIBKY OOBeAUHSET B cebe
coJlep)KaHMEe HECKOJIbKUX MAaTeMaTUYeCKUX JUCUUIUIMH, TakuX Kak anreopa,
TPUTOHOMETpPHUSI, MAaTEMAaTHUECKUN aHAINU3, TEOpUsS MHOXKECTB, MaTeMaTH4YecKas
jgoruka u apyrue. [lo Mepe Toro kak oOydaromiuecs OBIaJeBalOT Bc€ Oosee
HIMPOKUM MAaTEMaTHYECKUM ammapaTroM, y HUX MOCJIe0BaTeIbHO (HopMUpyeTcs u
COBEPILIEHCTBYETCS yYMEHHE CTPOUTh MAaTeMaTHYECKyl0 MOJIeJh peaJbHOM
CUTyalluH, IPUMEHATh 3HAHUS, MOJIYYEHHbIE MPU U3YYEHUU y4yeOHOro Kypca, JUis
peIlIeHUs] CaMOCTOSITETFHO CHOPMYIUPOBAHHON MAaTeMaTUYECKON 3a7au, a 3aTeM
WHTEPIIPETUPOBATH CBOU OTBET.

CopnepxxarenpHo-MeTOIMYecKas: JUHUS «YKcia W BBIYMCICHUS) 3aBEpIIACT
(opMHpOBaHNE HABBIKOB MCIOJIb30BaHUS JAECUCTBUTEIBHBIX YHCEN, KOTOPOE ObLIO
HayaToO Ha YPOBHE OCHOBHOTO 00111er0 00pa3oBanus. Ha ypoBHe cpeaHero o0iiero
oOpa3oBaHus 0co0O€ BHUMaHue  yAemnsieTcss  (OPMUPOBAHHMIO  HABBIKOB
palMoHATbHBIX BBIUMCICHUM, BKJIIOYAIOMINUX B CeOSl MCIOIB30BAHUE Pa3THMUHBIX
dopM 3amucu 4yMcia, YMEHHUE JelaTh NPUKUJIKY, BBINOJHATH MPUOIMKEHHBIE
BBIUMCJICHHS], OLIEHUBATh YHUCIIOBbIE BbIpaXEHHS, padOTaTh C MaTeMaTHYECKUMHU
KOHCTaHTaMH. 3HAKOMbIE OOYYarOMIMMCS MHOXKECTBAa HATypaibHBIX, IIEIbIX,
palMioHaNbHBIX W JCHCTBUTENBHBIX  YHUCEN  JIOMOJHSIOTCS  MHOMXECTBOM
KOMIUIEKCHBIX 4YHCell. B KakIoM M3 3TUX MHOXKECTB pPAacCMaTpUBAIOTCS
CBOMCTBEHHbIE €My cleuu(puYecKue 3aJaud M ONepaluu: JeJeHHE Haleo,
ONEPUPOBAHUE OCTaTKaMU Ha MHOXECTBE LEJbIX 4YHCEN, O0coOble CBOMCTBA
palMoHANBHBIX M HUPPAIMOHATBHBIX YKCEN, apu(METHIECCKHIE ONEpalny, a TakKe
U3BJICUCHUE KOPHSA HATYpalbHOW CTETMIEHH HAa MHOXKECTBE KOMITJIEKCHBIX YHUCEIL.
bnarogapss mocienoBaTenbHOMY paCIIMPEHUIO Kpyra HCIOJIb3YEeMbIX YHCENl U
3HaKOMCTBY C BO3MOXXHOCTSMHU MX NMPUMEHEHHS Ul PELICHUS Pa3iMyuHbIX 33734
dbopMupyeTcsi TpeACTaBICHNE O €IUHCTBE MATEMAaTUKH KaK HayKH U €€ POJH B
MIOCTPOCHUU MOJIEJICH PEaJbHOTO MUpa, IMIMPOKO HCIOJIB3YIOTCA 0000IIeHne |
KOHKPETH3AIHSI.

Jluaust «YpaBHEHHMSI W HEPABEHCTBA» pEaJU3yeTCs Ha MPOTSHKEHUH BCETO
oOyueHusi Ha YpOBHE CpeIHEero oOmiero oOpa3oBaHUs, MOCKOJIBbKY B KaXKJIOM
pasaene IIporpaMMbl MPEeayCMOTPEHO pEIIEHHWE COOTBETCTBYIONIMX 3a1ad. B
pesynbraTte oOydaromuecss OBIAAEBAIOT PA3IMYHBIMH METOJAAMH  PEIICHUS
palMoHaNbHBIX, HPPAIMOHATIBHBIX, TOKAa3aTEeNbHbIX, JOTapUPMHUUECKHX U
TPUTOHOMETPUUYECKUX ypAaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKXke 3ajad,
coaepkammx mnapameTpol. [lodydeHHbIE yMEHHS IIHMPOKO HCHOJB3YIOTCS MpH
UCCJIENOBAHUM (DYHKIMM C TTOMOIIBIO MPOU3BOAHON, MPU PEIICHUHU MPHUKIATHBIX



3a]a4 ¥ 337a4 Ha HAXOXKICHHE HAaWOOJBIIMX U HAUMEHBIINX 3HAYCHUN (QYHKIUH.
JlannHast copepkarenbHasi TMHUS BKIIIOYAaeT B ceOs Takke (OpMUPOBAHUE YMEHUN
BBIMOJHATH  pacuéTel 1o  (Qopmymnam, mpeoOpa3oBaHus  PpalMOHAIBHBIX,
VUPPALMOHAIBHBIX W TPUTOHOMETPUYECKHX BBIPDAKCHMM, a TAKXKE BBIPAKCHUU,
COJEpKaIlMX CTENEHU U JIorapupMbl. bnaronaps H3ydeHHMIO anredpanyeckoro
MaTepuana NPOUCXOJWUT  JAJIbHEWIee  pa3BUTUE  AJTOPUTMUYECKOTO U
abCTPaKTHOTO MBILIUICHUS O0y4aroumxcs, (pOpMHUPYIOTCS HaBBIKU JIETyKTHBHBIX
paccyxaeHuid, paboOTl €  CHMBOJBHBIMH  (QopMamu,  MPEICTaBICHUS
3aKOHOMEPHOCTEW M 3aBUCHMOCTEM B BHJI€ PaBEHCTB W HEpaBEHCTB. Auredpa
npegiaraeT 3(pQPEeKTUBHbIE HWHCTPYMEHTBl JJIsi PELICHHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3aJ]1a4, HArJIAHO JEMOHCTPUPYET CBOM BO3MOMXHOCTH KaK
A3bIKa HAYKH.

ConepxxarenpHo-MeTOIMYecKass JHHUS «DYyHKIUM U TpaduKu» TECHO
neperjeTaeTcs ¢ APYyTrMMH JIMHUSIMU y4e0HOro Kypca, IMOCKOJIBKY B KaKOM-TO
CMBICJIE 3aAa€T MOCIEA0BATEIPHOCTD U3yUEHUs MaTepurana. M3ydeHue cTeneHHoun,
MOKAa3aTeJIbHOM, JTIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIMMN, UX CBOWMCTB
U rpaMKOB, UCIOJIb30BAaHUE (PYHKUMU IJs pelleHus 3a1ad U3 APYruX y4eOHBIX
IIPEIMETOB U PEAIBHON KU3HU TECHO CBSA3aHO KAK C MAaTEMAaTHYECKUM aHAIU30M,
TaKk U C pEHIeHHEM ypaBHEHUN U HepaBeHCTB. IIpu 3TOM OonblIoOe BHMUMAaHHE
yaensercs (OPMUPOBAHUIO YMEHHUsS BbIpakaTh (hOpMyJaMu 3aBUCUMOCTH MEXKIY
pa3NMYHBIMM BEJIMYMHAMH, MCCIIEOBATh IMOJYyYEHHbIE (QYHKIWU, CTPOUTH HX
rpaduku. Marepuan 3Toi coaep:KaTeIbHON TUHUN HAIleJIeH Ha pa3BUTHE YMEHHM
Y HABBIKOB, ITO3BOJSIOIIMX BbIPAXaThb 3aBUCUMOCTH MEXKIy BEIMYMHAMU B
paznu4HOil dopme: aHaTUTHYECKOU, Tpaduueckor u ciaoBecHO. Ero m3yuenwue
CIIOCOOCTBYET Ppa3BUTHIO aJTOPUTMUYECKOTO MBIIIJIEHUSI, CIOCOOHOCTH K
0000IIEHUIO U KOHKPETHU3ALIUU, UCTIOJIb30BAHUIO aHAJIOTHA.

CopnepxarenpHass quHud «Hauana MareMaTHyecKoro aHaliu3a» MO3BOJISIET
CYILECTBEHHO PaCIIMPHUTh KPYyTI KaK MaTeMaTHYECKHX, TaK W MPUKIAJHBIX 3a/ad,
JOCTYITHBIX OO0YyYarolMMCs, TaK KaK y HHUX MOSBISIETCS BO3MOXKHOCTb CTPOHUTH
rpa@uky  CIOXHBIX (YHKLUMHA, OMpEeAeNsaTh HMX HauOOJbIIMNE W HAUMEHBIIUE
3HAUEHHUA, BBIYUCIATH MIIOMAaAn (Guryp u oO0bEMBI TEJ, HAXOAUTh CKOPOCTH M
YCKOpEeHHUsl TpoueccoB. JlaHHasg coaepkareinbHas JIMHUS OTKPBIBAET HOBBIE
BO3MOYKHOCTH IIOCTPOEHHUS MAaTeMaTHYECKUX MOJEJEH pealbHbIX CHUTyaluH,
MO3BOJISIET HAXOJWUTh HaWJydlllee pEHIeHHe B TMPUKIATHBIX, B TOM YHCIE
COLIMAJIbHO-O)KOHOMHUYECKHX, 3a/ladyax. 3HAKOMCTBO C OCHOBaMH MAaT€MaTH4E€CKOTO
aHanm3a CIocoOCTBYeT pa3BUTHIO aOCTPaKTHOTO, (OPMAIBHO-JIOTHYECKOTO U
KPEaTHUBHOTO MBIIIICHUS, (OPMHUPOBAHUIO YMEHUU pPACIO3HABATH MPOSBICHUS
3aKOHOB MaTeMaTHKH B HayKe, TeXHHKE W UCKyccTBe. OOydaromuecs: y3HaT O



BBIJIAIONIUXCS pe3yjIbTaTaX, MOJYYCHHBIX B XOJ€ Pa3BUTHUS MaTEeMaTUKH Kak
HayKH, U 00 UX aBTOpax.

CopeprkaTenbHO-METOANYECKass TUHUS «MHOKECTBa M JIOTHKA)» BKIIOUYACT B
ceOsi DJIEMEHTHl TEOPUU MHOXKECTB M MaTeMaTH4ecKou JOTruku. TeopeTuko-
MHOKECTBEHHBIE MPECTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIBHOW MaTEeMATUKU
U TIpeiaraloT HanOoJiee YHUBEPCAIBHBIA SI3bIK, OOBEIUHSIONINN BCE pa3feibl
MaTeMaTUKH H ©€¢ TPWIOKEHUH, OHU CBSA3BIBAIOT pPa3HbIE MAaTEeMaTHYCCKUE
JUCHUIUIMHBL W WX TMPWIOKEHUs B eauHoe wenoe. [losTomy BaxxHO 1aTh
BO3MOXKHOCTh OOy4aroleMycss MOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MaTEMaTUKHU U HCIIOJIb30BATh €T0 /Il BBIPAKEHUS CBOMX MBICIICH.
JlpyruM BaXHBIM TPU3HAKOM MaTE€MaTHKH KaK HayKd CJeAyeT IpPU3HAThH
CBOMCTBEHHYIO €W CTpPOTOCTh OOOCHOBAaHUM U CJIEJOBAHUE OMpPEACIEHHBIM
mpaBujaM  TMOCTPOCHMSI  JIOKa3aTelbCTB.  3HAKOMCTBO  C  dJEMEHTaMU
MaTEMaTUYeCKOM JIOTUKH CHOCOOCTBYET PAa3BUTHIO JIOTHYECKOTO MBIILICHUS
0Oy4JaroIMXcs, TO3BOJIIET UM CTPOUTH CBOM PACCYKIEHHUS Ha OCHOBE JIOTHYCCKUX
npaBui, POPMUPYET HABBIKM KPUTHIECCKOTO MBIIIJICHUS.

B yueOHOM Kkypce «AnreOpa W Hayajga MaTEMaTUYECKOTO aHaIM3a»
MPUCYTCTBYIOT OCHOBBI MAaT€MaTHUYE€CKOTO MOJICIUPOBAHMS, KOTOPBIE IMPU3BAHBI
CrocoO0CTBOBaTh (OPMHUPOBAHUIO HABBIKOB TOCTPOCHUS MOJIEICH peabHBIX
CUTYyallMi, WCCIACAOBAHMS 3TUX MOJEIEH C TOMOIIBIO ammapara anreOpbl |
MaTEMaTUYeCKOT0 aHajii3a, WHTEPIPETAMH TOJYyYEeHHBIX pe3yiabTaToB. Takue
3aJlaHUs BIUIETEHBI B KXK/IBIN U3 Pa3/eioB MPOTPaMMBbl, TOCKOJIbKY BECh MaTepHall
y4eOHOr0 Kypca IHIMPOKO HCIIOJNB3YeTCs I pelieHus MPUKIaaHbIX 3anad. [lpu
pPEIICHUH  pPEAbHbIX  MPAKTUYECKUX  3a7ad  oOydYaroniuecss  pa3BHBAIOT
HAOFIOMATeIbHOCTh, YMEHHE HaXOJWUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIIOJB30BaTh  AHAJIOTHIO, 0000ImaTh U KOHKPETU3UPOBATH  MPOOJieMy.
JlestenbHOCTh 1O (OPMUPOBAHWIO HABBIKOB PEIICHHS] TMPUKIAIHBIX 3a1a4
OpraHU3yeTCs B POIIeCcCce U3yUeHUs BCeX TeM yueOHOTO Kypca « Anredpa u Hadasna
MaTEMaTUYECKOrO aHaTU3a».

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



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Yuciia ¥ BBIYHCIEHHUSA

Panmonanpabie unciia. OOBIKHOBEHHBIC U JICCATUYHBIC JPOOH, IPOIICHTHI,
OceckoHeuHble Tnepuoanueckue apoou. IlpuMmeHeHue npoOeil U IPOLIEHTOB IS
pellIeHUs MPUKIIAIHBIX 3a7a4 U3 PA3JIUYHbIX OTpaciel 3HAHUM U PeabHOM KU3HU.

JelicTBuTenpHble yucia. PanuoHanbHblE W UPpALMOHAIBHBIE YHCIA.
Apudmernueckue  omepanmuy ¢ JCUCTBUTEIBHBIMA  4YHCIaMdA.  MoOyib
JNEeWCTBUTEIBLHOTO YHCia U ero cBoicTBa. [IpubnmkéHHBIC BBRIYMCICHUS, TTPAaBUIIa
OKpYTJICHUS, MPUKHUJIKA U OLICHKA PEe3yJIbTaTa BHIUYMCICHUH.

Crenenpr C 1ensIM HokazareneMmM. buHom Heiotona. HMcnosib3oBaHue
noAXo el (GopMbl 3aMUCH JEHCTBUTEIBHBIX YACEIT JIJIs1 PEIICHUS TPAKTUUYECKUX
3a/1a4 U NPEJCTABICHUS JaHHBIX.

Apudmernueckuil KOpeHb HaTypajJbHON CTEIICHH U €T0 CBOMCTRA.

CreneHb ¢ palMOHAJIBHBIM IOKazaTeleM W €€ CBOWMCTBa, CTENEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapupm uymcna. CpoiictBa gnorapupma. J[leciTuuHbIE U HATypaJibHbIE
jorapupMsl.

CuHyC, KOCHMHYC, TaHI€HC, KOTAHT€HC YHCJOBOrO apryMeHTa. APKCHUHYC,
APKKOCHUHYC M apKTaHT'€HC YHCIIOBOTO apryMEHTa.

YpaBHeHHS U HEPABEHCTBA

ToxaecTBa M TOXIECTBEHHbIE TMpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHeHUs. PaBHOCWIIbHBIC YpaBHEHHUS M YpaBHEHMs-CIeACTBUA. HepaBeHCTBO,
pellIeHNE HEPABEHCTRA.

OCHOBHBIE METO/IbI PEIICHUS 1ENBIX U APOOHO-PAIIMOHATBHBIX YPABHEHUUN U
HEpPaBEHCTB. MHOTOWIeHb OT OJHOM TepeMeHHOM. JleneHue MHOrowwieHa Ha
MHOIOWwIeH ¢ ocrarkoM. Teopema be3y. MHoOrowiensl ¢  LEJIBIMUA
ko3 unmentamu. Teopema Buera.

[IpeoOpazoBaHKs YHCIIOBBIX BRIPAXKEHUN, COACPIKAIINX CTETICHN U KOPHHU.

WppanmonaabHbie ypaBHEHHS. OcHOBHBIC METO/IBI pelieHust
UpparmoHaIbHbIX YPaBHCHUH.

[TokazarenbHble ypaBHEHHs. OCHOBHBIE METOJbI PEIICHHS TOKa3aTEIbHbIX

YpaBHCHUM.

[IpeoOpa3oBaHue BeIpaK€HUM, CoaepKAIIUX JTOTapUPMBbI.

Jlorapudpmuueckue YpaBHEHHUS. OCHOBHBIE METO/IbI peLIeHus
Jgorapu(pMUUECKUX YPAaBHEHU.

OcCHOBHBIE TPUTOHOMETPHUYECKHUE dbopMyIbI. [Tpeobpa3zoBanue

TPUTOHOMETPUYECKUX BBIPAXKEHUN. PellIeHre TPUroHOMETPUYECKUX YPAaBHEHUM.



Pemienne cucrem JIMHEWHBIX YpaBHEHMH. Marpuiua CUCTEMBI JIMHEWHBIX
ypaBHeHMI. OnpenenuTenb MATpUllbl 2X2, €ro TreoMETPUYECKUN CMBICI U
CBOMCTBA, BBIYMCIICHUE €r0 3HAYECHUS, IPUMEHEHHUE OINPENCIUTENS I PEIICHUS
CUCTEMbl JIMHEWHBIX ypaBHEHWU. PellleHHe NpHUKIagHBIX 3a4a4 C I[MOMOULIBIO
CUCTEMbl JIMHEWHBIX ypaBHEHWU. VcciaegoBaHue TMOCTPOEHHOM MOJENU C
ITIOMOIIBIO MATPHI] U OTIPEIETIUTEIEH.

[TocTpoeHne MaTeMaTHYECKUX MOJENEN PEATbHOM CHUTYyallMd C IOMOIIBIO
YpPaBHEHUII W HEpPaBEHCTB. lIpuMeHEeHHE ypaBHEHHII U HEPABEHCTB K PEIICHUIO
MaTeMaTUYeCKUX 3a7ad M 3a/ad M3 pa3IMyHbIX 00JIacTell HayKu U peasibHOMN
KU3HU.

DOyHkuuu U rpadpuku

@yHKusA, crnocodbl 3amaHus (QyHKouu. B3auMHO o00patHble (QYyHKIUU.
Kommnosumms Qyskiuii. I'paduk  QyHkiuu. DineMmeHTapHbIe MpeoOpa3oBaHUs
rpaduKoB QyHKIIHIA.

OOusacTh ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkumu. Hymu QyHkum.
[IpomexxyTku 3HakonocTossHCTBA. UETHbIE 1 HeuéTHbIe pyHKUMU. [lepuoanueckue
¢ynkuun. IIpoMexyTKu MOHOTOHHOCTHM (PYHKIMU. MakKCUMyMbl U MUHUMYMBI
¢ynkun. Hanbonpiiee 1 HauMeHblllee 3HaUeHUsI (PYHKIIUN HA IPOMEKYTKE.

Jluneiinasi, KBaJpaTtuyHas W APOOHO-TMHEWHAs (PYHKIUU. DJIEeMEHTapHOE
UCCJIEIOBAHNUE U MTOCTPOEHUE UX rpauKOB.

CrenenHast GpyHKIMS ¢ HATypaldbHBIM U LEJNbIM MOKa3zareneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa W rpaduKk KOPHS N-OM CTENEHU Kak (YHKIMKA OOpaTHOM
CTENIEHU C HATYPaJIbHBIM [TOKA3aTEJIEM.

[TokazatenbHast u Jjorapudmuyeckas (yHKIUHU, UX CBOWCTBA W Tpadukwu.
Hcnonb3oBanue rpadukoB GyHKIMMA 715 pelIEHUs YPABHEHUH.

TpuroHoMmerpruueckass OKPYKHOCTb, OIPEAECICHUE TPUTOHOMETPUUYECKUX
(GYHKIIMI YUCIOBOTO apryMEHTa.

QDYHKIMOHAIBHBIE 3aBUCUMOCTM B pEaJbHBIX IMpoOIEccCaX M SBICHUSX.
['paduixu peasibHBIX 3aBUCUMOCTEN.

Hauyaja MmaTeMaTH4ecKOro aHajaim3a

ITocaenoBaTelIbHOCTH, CHOCOOBI 3aJlaHUs IOCJIEAOBATEIbHOCTEH. MeTon
MaTeMaTU4eCKON WHIYKLUU. MOHOTOHHBIE 17§ OrpaHUYCHHbBIC
NOCJIENOBATENBHOCTH. MICTOpHST BO3HUKHOBEHHSI MAaTEMATHYECKOIO aHajiu3a Kak
aHann3a OECKOHEYHO MaJbIX.

Apudmerrueckas U reoMeTpuuecKas rnporpeccuu. beckoneuHo yoObiBaromas
reoMerpuueckas nporpeccusi. Cymma 0€CKOHEYHO YOBIBAIOIIEH MeOMETPUUECKON
IIPOTrpecCHH. JIMHEVHBIN U 3KCIIOHEHIMAIBHBIN pocT. Yncio e. @opmyiia CI0KHBIX
npoueHTOB. Mcnosnb30BaHWEe TPOrpeccHy JUIA  PELICHUS peajbHbIX —3aaad
MIPUKIIATHOTO XapaKTepa.



HenpepeiBHble (GYHKIIMM W HUX CBOMCTBA. TOYKM pa3pbiBa. ACHMITOTHI
rpajuxoB ¢yHkiuil. CBoiicTBa (QyHKIMI HENpPEpHIBHBIX Ha OTpe3ke. Merton
WHTEPBAJIOB JUISl PELICHHWs HEPaBeHCTB. [IprMeHeHne CBOWCTB HENPEPHIBHBIX
GyHKIUI 17151 penieHus 3a1a4.

ITepBas u Bropas npousBoaHble QyHKIUU. Onpenenesne, reOMeTpUIecKuil u
buznyecKuil CMBICI MPOU3BOIHON. YpaBHEHHE KacaTeNbHOU K rpauKy pyHKIUU.

[IpousBogubie  snmemeHTapHbiX  ¢yHkiuil.  [IpousBogHast ~ CyMMBI,
IPOU3BENIEHUS, YACTHOTO U KOMIIO3UINY (PYHKIIUH.

MHoskecTBa M JIOTHKA

MHOXeCTBO, Onepanuy HaJ MHOXECTBAMHU W HX CBOMCTBA. JlMarpammel
Oiinepa—Benna. [IpuMeHEHHE TEOPETUKO-MHOMXKECTBEHHOIO — ammapara i
ONMCAHUs PEaJbHBIX IPOLECCOB W SBJICHUM, NPU PEIIEHUU 3a1ad U3 IAPYTUX
y4€OHBIX MPEIMETOB.

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

11 KIIACC

Yucaa v BIYMCICHUSA

HatypaneHble n nensle yucia. IIpumeHeHne npru3HakoB AECIMMOCTH LIEJBIX
yucen, HauOonpmui oOmui aenurens (mamee — HOJl) u HammMeHbiliee ooOiee
kpatHoe (nanee — HOK), octaTkoB o moayito, anroputma EBkiauaa 1uist pemeHus
3a/1ay B LENbIX YHCIIAX.

Kommnekcuble uucia. AnreOpandeckas U TPUTOHOMETpUYECKas (POPMBI
3alliCU KOMIUIEKCHOTO 4YHciia. ApudMeTrudyeckue omnepanud ¢ KOMIUIEKCHBIMU
yrcnamu. M300pakeHne KOMIUIEKCHBIX YHCEN Ha KOOPAWHATHOW IJIOCKOCTH.
®opmyna MyaBpa. KopHu n-oii creneHu U3 KOMIUIEKCHOTO uucia. [Ipumenenue
KOMILJIEKCHBIX YMCEN JJIs PEIIeHUs] (PU3NUECKUX U TEOMETPUUYECKUX 3a]1aY.

YpaBHeHUs U HEPABEHCTBA

CucreMa M COBOKYIHOCTb YPaBHEHHWH W HEPABEHCTB. PaBHOCHIIBHBIE
CUCTEMBI U CHUCTEMBI-CJIEICTBHSI. PaBHOCHIIbHBIE HEPABEHCTBA.

OTb6op  KOpHEH  TPUTOHOMETPUYECKHMX  YPAaBHEHHMM C  MOMOILBIO
TPUTOHOMETPUUECKOU OKPY>KHOCTH. PerieHre TpuroHoMeTpu4ecKux HEpaBeHCTB.

OCHOBHBIE METOJbl PELICHUS I[OKa3aTeIbHBIX U  JIOTapU(PMUUECKUX
HEPaBEHCTB.

OCHOBHBIE METO/IbI PELICHUS UPPALUOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOABI PEIICHUS CUCTEM M COBOKYIHOCTEM palMOHAJIbHBIX,
UPpALMOHATBHBIX, TOKA3aTENbHBIX U JOTapU(PMUYECKUX YPABHEHHM.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C MapaMeTPaMHU.



[IpumeHeHne  ypaBHEHUM, CHCTEM W HEPABEHCTB K  PELICHUIO
MaTeMaTUYeCKUX 3a7ad M 3aJad W3 Pa3IMYHBIX 00JacTel HAyKh M peaybHOU
YKU3HH, UHTEPIPETALMS OTYyYEHHBIX PE3YJIbTATOB.

DyHKUMH U TPaPUKH

I'paduk xommoszunuu GyHKIUHA. ['eomerpuyueckue oOpa3bl ypaBHEHUH W
HEPaBEHCTB Ha KOOPJIMHATHOM TUIOCKOCTH.

TpuronomeTrpuyeckue GyHKIINH, UX CBOWCTBA U TPaPHUKH.

['padrueckne meTonbl pelieHUs ypaBHEHHMM W HepaBeHCTB. ['paduueckue
METOJbI PEILICHHS 3a/1a4 C TapaMeTPaMH.

Hcnonp3oBanue rpadukoB (yHKUMNH Ui HCCIENOBAaHUS IIPOLECCOB U
3aBUCUMOCTEM, KOTOpbIE BO3HHUKAIOT MPHU PEUICHUHW 3a7ady HU3 JPYTUX Y4EOHBIX
MPEIMETOB U PEAIbHOMN KU3HHU.

Hauana MaTeMaTH4eCKOro aHajamnsa

[TpumeHeHre MPOU3BOJHON K MCCIEAOBAHNIO (PYHKIIMH Ha MOHOTOHHOCTH U
skcTpeMyMmbl.  Haxoxkaenue  HauOonblIero W HAaMMEHBUIETO0  3HAYEHUU
HEIMpPEePbIBHON ()YHKIUU HA OTPE3KE.

[IpyumMeHeHne NpPOU3BOJHON ISl HAXOXKICHUS HAWIYUIIEro pEHIeHUs B
NPUKIAJAHBIX 3ajadax, JUIsl OIPEIENIEHHs CKOPOCTH M YCKOPEHHMsS IIpolecca,
3aJlaHHOTO (HhOPMYJION MK TpaduKoMm.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TMepBO0OOpa3HbIX. IlepBooOpaszHbie
aneMeHTapHbIX QyHKIuMH. [IpaBuna HaxoxIeHus epBOOOPa3HbIX.

WNurterpain. I'eomerpruueckuit CMBICII VHTErpala. Brruncnenue
ornpenenéHHoro uurerpaia mno ¢popmyne Heiorona-JleiOuuna.

[Ipumenenue wHTErpajga s HAXOXKIACHUS IUIOMIAJACH IUIOCKUX (QUTYp H
00BEMOB T€OMETPUUECKUX TEIL.

[Tpumepsl pemenuit auddepeHuuanbHbIX ypaBHEHUH. MartemaTuueckoe
MOJICJIMPOBAHUE peaJbHBIX TPOIECCOB C MOMOIIBI0 U depeHInaTbHbIX
YpaBHCHUM.



[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHHUA VYYEBHOI'O KVYPCA
«AJI'EBPA " HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBIM YPOBEHb) HA VYPOBHE CPEJHEI'O OBILEIO
OBPA3OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIMTAHMS:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMN 00YUaIOMErocs Kak akKTUBHOTO H
OTBETCTBEHHOTO  4WIE€HA  POCCHUHCKOrO  OOIIeCTBa,  MNPEACTaBICHHUE O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SIBJICHUMH,
MpoLenyp TpakIaHCKOro oOmiecTBa (BbIOOPHI, ONPOCHI U JIPYroe), yMEHHUe
B3aMMOJICHCTBOBATh C COIIMAJbHBIMA HWHCTUTYTaMHM B COOTBETCTBHU C HX
(GYHKIUSMU U HA3HAYCHUEM;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS:

c(hOpPMHUPOBAHHOCTh POCCUHUCKON TPaX)TAHCKON HUIEHTUYHOCTU, YBAKECHHS K
MPOIIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTHUKH, LIEHHOCTHOE OTHOIIEHHE K
JOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
WCIIOJB30BaHUE OATUX JOCTHKEHUU B JAPYrHX HayKax, TEXHOJIOrusX, cdepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOI0 BOCTIUTAHUSA:

OCO3HAHHME JTYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapojaa, cPOpMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, TUUYECKOTO IMOBEJCHUS, CBSI3aHHOTO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JIMYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMYHUBOTO OYAYIIETO;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHHWE K MHpPY, BKJIOUas ACTETUKY MAaTeMaTUYECKHX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a/1au, PEIICHUH, pacCyXI€HU, BOCIPUUMYUBOCTh
K MaTEMaTUYECKUM acleKTaM pa3IMuYHbIX BUJIOB UCKYCCTBA;

5) pu3UecKOro BOCIUTAHMS:

cOPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATh MAaTeMAaTUYeCKWe 3HAHUSA B
WHTEpecax 3JI0pOBOTO U 0€30MacHOro 00pasza *KU3HU, OTBETCTBEHHOE OTHOIIIEHUE K
CBOEMY 3JI0OPOBBIO (3I0pOBOE THTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, peryispHas (GU3NYEeCcKas aKTUBHOCTH), PU3NUECKOE COBEPIICHCTBOBAHUE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AESATEIbHOCTHIO;

6) Tpy10BOr0 BOCIIUTAHUS:

TOTOBHOCTh K TpYJy, OCO3HaHUE LIEHHOCTU TPYIOJIOOUs, HHTEpPEC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JESATENbHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW ¥ €€ MPWIOKEHUSIMHU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeid mnpodeccnr W Ppeanru30BBIBATH COOCTBEHHBIC IKU3HCHHBIC TIUIAHBI,



TOTOBHOCTH HM  CIHOCOOHOCTh K  MaTeMaTHYeCKOMYy  OOpa30BaHHIO U
caMOOOpa30BaHUI0 HAa TMPOTSHKEHUU BCEU JKU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHUIO B PEIICHUU MTPAKTUUECKUX 3aJ1a4 MaTeMaTUYECKON HAMPaBICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOM  KyJIbTYpbl, TOHHUMAHHUE BIIMSHUS
COI[MATIbHO-I)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
CpeIlbl, OCO3HAHKE TJIOOAIBHOTO XapaKTepa dKOJOTHUECKUX MPOOJIeM, OPUEHTAITHS
Ha TIPUMCHCHHE MaTeMaTHMYEeCKUX 3HAHWUW IS pelieHus 3agad B 00JacTu
OKpY>Karolel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILIGHKH HMX BO3MOXKHBIX
MOCJICICTBUM JIJI1 OKPY’KAIOIIEH CPeIbl;

8) HeHHOCTH HAYYHOI'0 MO3HAHMSL:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHsI HAyKH W OOIIECTBEHHOM  MPAaKTUKH, IOHHUMaHUE
MaTeMaTHYECKOM HAyKH Kak c]epbl 4YeIoBEUeCKOW IesATEebHOCTH, 3TaroB €&
pPa3BUTHS M 3HAYUMOCTH ISl PA3BUTHS LMBUIM3ALMH, OBJIAJCHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOoM Kak CpEJICTBOM IIO3HAHUS MHpA,
TOTOBHOCTh OCYHIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJIMBUIYAJIbHO U B TPYIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

IMo3naBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIe /1eiiCTBUS

ba3oBble jornueckue aeiicTBUA:

BBEISIBIIATh M XapaKTEPHU30BaTh CYIIECTBEHHBIC MPU3HAKKM MaTEMaTHYECKHX
OOBEKTOB, TIOHSTHM, OTHOLIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpeJICIICHHS TIOHATUN, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHUS /17151 00OOIICHHS U CPaBHEHHMSI, KPUTEPUU MTPOBOAMMOTO aHAIIN3A,

BOCIIpUHUMATh,  (opMymupoBaTb H  TPEOOPa3OBBIBATH  CYXKICHUS:
YTBEPAUTEIbHBIC U OTPUIATEIbHBIC, SAMHUYHBIC, YACTHBIC U OOIIUE, YCIOBHBIC,

BBISIBJIAITH MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3U U TTPOTUBOPEUHS
B (pakTax, JaHHBIX, HAOIIONCHUSIX W YTBEPKACHUSIX, Mpejiaratb KPUTEPUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEU U IPOTUBOPEYUN;

JenaTh BBIBOABI C WCIOJB30BAHUEM 3aKOHOB JIOTHKH, JCTyKTUBHBIX U
WHYKTUBHBIX YMO3AKIIOUCHHH, YMO3aKITIOUCHHH 110 aHAJIOTHH;

MIPOBOJIUTH CAMOCTOSITEIHHO JI0KA3aTEIhCTBA MATEMATHUECKUX YTBEPKIACHUI
(mpsiMBIE U OT MPOTUBHOTO), BEICTPAUBATh apPTyYMEHTAINIO, IPUBOIUTH MPUMEPHI U
KOHTPHPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXACHUS U BHIBOJIbI;

BBIOMpaTh crnoco0 pemieHuss ydeOHOW 3anayu  (CpaBHMBATh HECKOJBKO
BapHMaHTOB  pEUICHHs, BbIOMpaTh HaumOoJee MOAXOMAUIMH ¢  y4EToM
CaMOCTOSTEIILHO BBIJICTIEHHBIX KPUTEPHUEB).



Bba3oBble ucciaenoBarenbCcKue 1eiicCTBUA:

UCITIOJI30BaTh BOIPOCHl KaK HCCIEI0BAaTEIbCKUM HHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,  (UKCHPYIOIIME  MPOTHBOpPEUHE,  MpoOJIeMy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (OPMHUPOBATH TUIOTE3Y, aAPIyMEHTHPOBATH
CBOIO MO3UIIUI0, MHCHHE;

IPOBOJUTH CAMOCTOSITEJIbHO CINITAHUPOBAHHBIA 3KCIEPUMEHT, HUCCIECIOBAHUE
M0 YCTAHOBJICHHIO OCOOCHHOCTEW MaTeMaTHUYeCKOTro 00bEKTa, SIBJIICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX1y 00bEeKTaMHU, SIBJICHUSIMH, IIPOLECCAMU;

CaMOCTOATENHbHO (OPMYJIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJbTaTaMm
OPOBEAEHHOIO  HAONIOACHMS, MCCIEAOBAaHUS, OLICHUBAThb  JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTAaTOB, BHIBOJIOB U 000OIICHUI;

MPOTHO3UPOBATh BO3MOXXKHOE Pa3BUTHE IIPOLIECCA, A TAKKE BBIIBUIATH
MPEANOJIOAKEHHUS O €r0 Pa3BUTHU B HOBBIX YCIOBUSX.

Pabora c nndopmanueii:

BBIABJIATh AeUIMTH MHPOPMAIIMHU, TAHHBIX, HEOOXOIUMBIX /Ji OTBETA HA
BOIIPOC U ISl pEUICHUS 3a/1auH;

BBIOMpaTh MH(POPMAIINIO U3 UCTOYHUKOB Pa3JIMUHBIX TUIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh HHGOPMAIMIO PA3TUYHBIX BHIIOB H
dbopmM IpeacTaBICHNUS,

CTPYKTYPUPOBATh MH(POPMALIUIO, MPEICTABIATh €€ B PA3IUYHBIX (OpMax,
WJLTIOCTPUPOBATH TpadUuecKH;

OLICHUBATH HaJEXKHOCTD uHdopmaIuu o CaMOCTOSATEIIBHO
chOpMYIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE AeHCTBUS

Oo0menne:

BOCHPUHUMATh U (POPMYITHPOBAThH CY>KICHHS B COOTBETCTBUU C YCIOBUSIMU U
HeasIMU  OOLIEHUs, SICHO, TOYHO, TPAMOTHO BBIPAXKATh CBOIO TOYKY 3PEHHUS B
YCTHBIX M IHUCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS MO XOAY PELICHHS 3aJaud,
KOMMEHTHUPOBATH MOJYUYECHHBIN pPE3yJIbTaT;

B X0/ 00CYXXJIeHUS 3a/aBaTh BOIPOCHI MO CYIIECTBY OOCYKJIa€MOU TEMBI,
npoOsieMbl, pemaeMol 3a7aud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOMCK
pPELIEHHUs], COMOCTABIAThH CBOU CYXIEHUS C CYXKICHHSIMU IPYTMX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3jiMdMe M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh pa3HOTIACHS, CBOM BO3PAKECHHUS,;

IIPEACTABIATh PE3YIbTATHl PELICHUs 3a1a4d, SKCIIEPUMEHTA, UCCIIEIOBAHMS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS C YYETOM 3aaady
IPE3EHTALUN U OCOOEHHOCTEN ayIUTOPUH.

PerynsiTuBHbBIC YHHBepcaJbHbIe y4eOHbIe AeHCTBUS



Camoopranusanus:

COCTaBIISATH IJIaH, AJITOPUTM PEIICHUS 3a/1a4l, BHIOUPATh CIIOCOO PEIICHHUS C
y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEM, apryMeHTHPOBATh
U KOPPEKTUPOBATh BAPUAHTHI pELICHUHN C Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

BJIQJICTh  HABBbIKAMU  TO3HABATEIBLHOM  peduieKkCUM  Kak  OCO3HAHHUS
COBEpIIAEMbIX JACHCTBUM U MBICIUTEIBHBIX MPOIECCOB, UX PE3YJbTATOB, BIAACTh
croco0aMu CcaMOINPOBEPKU, CAMOKOHTPOJISI TpoIlecca U pe3ysibTara pelIeHHs
MaTeMaTU4YECKOW 3aa4H;

MPEABUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PELICHUU 3a7auH,
BHOCHUThH KOPPEKTHUBBI B JIEATECIIBHOCTh HA OCHOBE HOBBIX OOCTOSITEILCTB, JAHHBIX,
HaNJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYJHOCTEH;

OILICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSIM, OOBIACHITH MPUUUHBI
JOCTHKEHUS WIIM HEJIOCTHIKEHUSI PE3YJIbTATOB JIEATEbHOCTH, HAXOAUTh OIIHUOKY,
JlaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAsl 1eATEILHOCTD:

MOHMMATh M KCIOJIb30BaTh MPEUMYIECTBA KOMAHIHOW U WHIUBUIYATbHOU
paboThl TpU pEHIeHUH YYEOHBIX 3a7ad, MNPUHUMATh IeJb COBMECTHOU
NeSATEeILHOCTH, TJIAHUPOBATh OPTaHMU3AIMI0 COBMECTHOW PabOThI, pacmpeneisiTh
BUJIbI pabOT, JOTOBapuBaThCsA, OOCYXIaTh TMPOIECC U pe3ysabTaT paloThI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B IPyNmoBbIX ¢opMax padoTwl (0OCykaeHus, 0OMEH MHEHUH,
«MO3TOBbIE IITYpMBD» W UWHBIE), BBHINOJHATH CBOIO 4YacTh pabOThl W
KOOPAMHUPOBATh CBOU JEHCTBHUS C JIPYTMMHM YJI€HAMH KOMAaH[bl, OLICHHBATh
Ka4ueCTBO CBOErO BKJaja B OONIUN MPOAYKT MO KPUTEPUSIM, CPOPMYITUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICHCTBUS.

IHNPEAMETHBIE PE3YJIBTATBI

K xonmy obOywenuss B 10 kiaacce oOydaromuiics MHOJYYUT CIEIyIOIINE
MPEIMETHBIE PE3yJIbTaThl TI0 OTACIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «AnreOpa u Havyajla MaTEeMaTUYECKOTr0 aHaIU3a»:

Yucji1a ¥ BBIYUCTICHUSA

cBOOOJHO OIEpPUPOBaTh MOHATUSMU: pallMOHAIBHOE YHCIO, OECKOHEUHas
nepuoanueckas JApoOb, MPOLEHTHI, HPPALUOHAIBHOE YHCIO, MHOKECTBa
PaLMOHATBHBIX U JEUCTBUTENBHBIX YUCEI, MOAYJIb JEHCTBUTEIBHOTO YUCIIA;

OPUMEHATh JpOoOM M TPOLEHTHI JUIsl pPEIIeHUs NPUKIAJAHBIX 3alad U3
PA3JIMYHBIX OTPACIIEN 3HAHUM U PEATTbHOU KU3HU;

MPUMEHSTh MPUOIMKEHHBIC BRIYUCIICHUS, TTPaBUJIa OKPYTIICHUS, MPUKUAKY U
OLICHKY PE3yJIbTaTa BBIYNCICHNN;



cBOOOJHO ONEpUpPOBaTh TOHATHEM: CTENEHb C LEJIbIM IOKa3aTeleM,
UCITOJIB30BaTh MOAXOASANIYIO (DOPMY 3aIMCU IEUCTBUTENIBHBIX YHCEIT ISl PELICHUS
IIPAKTUYECKUX 3a/1a4 U MPEJACTABIICHUS JaHHBIX;

CBOOO/IHO OIEPUPOBATh MOHATHUEM: apUPMETHUECKUNA KOPEHb HATypajbHOU
CTEIICHH;

CBOOOJIHO OIEPUPOBATH IMOHATHUEM: CTETIEHD C PALIMOHAIBHBIM [TOKa3aTeNIEM;

cBOOOJIHO OMNEpPUPOBATh MOHATHUSAMHU: JIOTapU(PM UHKCIa, IACCATHYHBIE U
HaTypaJIbHbIE JIOTapU(PMBL;

CBOOO/IHO ONEPUPOBATH MOHATUSMU: CHUHYC, KOCUHYC, TAHT€HC, KOTaHTE€HC
YUCJIOBOTO apryMEHTa;

ONEPUPOBATH MOHATUSAMU: APKCUHYC, APKKOCHUHYC M ApKTAHTEHC YHCIOBOIO
apryMeHTA.

YpaBHeHMs U HEPABECHCTBA:

CBOOO/IHO OINEPUPOBATh MOHATHUSMHU: TOXJECTBO, YPaBHEHHE, HEPABEHCTBO,
PAaBHOCHWJIBHBIE YPAaBHEHUS U YPABHEHHUSI-CIIECICTBUS, PABHOCHIIBHBIC HEPABEHCTBA,

OPUMEHATh Pa3jM4YHbIE METOAbl PEIICHUS paUUOHAIBHBIX M JPOOHO-
palMOHAJIBHBIX YPAaBHEHWM, IIPUMEHATH METOJ] HWHTEPBAJIIOB UL PELICHUS
HEPABEHCTB;

CBOOOIHO OMNEpUpPOBaTh MOHATHUSAMHU: MHOTOWIEH OT OJHOM IepeMEeHHOH,
MHOTOWIEH ¢ UeNbIMU KO3(UIMEeHTaMi, KOPHU MHOTOWIEHA, MPUMEHAThH
JIEJIEHNE MHOTOYJIEHA HA MHOTOWIEH C OCTaTKOM, TeopeMy besy u teopemy Buera
JUIS pEeLIeHus 3aad4;

CBOOOJIHO ONEpUpOBAaTh MOHATUSMU: CHCTEMa JIMHEHHBIX YypaBHEHUH,
MaTpuLa, ONpPENEIUTENb MaTpulbl 2 X 2 M €ro TeOMETPUYECKUN CMBICI,
MCIIOJIb30BaTh CBOWCTBA ONPENEIUTENS 2 X 2 JUIsl BBIYMCIEHUS €ro 3HA4YeHUs,
IIPUMEHSTh ONPENCIIUTENIA Ul PELIEHUs CHUCTEMBl JIMHEMHBIX YPaBHEHUH,
MOJEIUPOBATh PEAIbHBIE CUTYAllMU C MIOMOILIBIO CUCTEMbI JIUHEHUHBIX YPABHEHUH,
MCCIIE0BAaTh IIOCTPOCHHBIE MOJEIHM C IIOMOLIBI0O MATPUI] U OIpEAEIUTENEH,
WHTEPIIPETUPOBATH MTOJYYEHHBIN pPE3yJIbTAT;

UCIIOJIb30BaTh CBOMCTBA JEUCTBUM C KOPHAMH [UIsi NpeoOpa3oBaHMS
BBIPAKCHUN,

BBITNOJIHATH MpeoOpa30BaHUs YUCIOBBIX BHIPAXKEHUHN, COJEPKAIIUX CTETIEHU C
palMOHAIIHBIM [10KAa3aTeIIeM;

UCII0JIb30BaTh CBOMCTBa aorapupmMoB TUTSI npeoOpa3zoBaHus
Jorapu(MUYECKUX BbIPAXKECHUI;

cBOOOIHO OMEpPUPOBATh MOHATHUSAMU: HPPALMOHANBHBIE, MOKAa3aTEIbHbIE U
JorapuMuUecKre ypaBHEHHUs, HAXOAUTh UX PELICHHS C ITOMOIIBIO PABHOCHIIbHBIX
IIEPEXO0I0B WA OCYILECTBIISAA IPOBEPKY KOPHEM;



IPUMEHSTh OCHOBHBIE TPUTOHOMETPUUECKHE (POPMYIIBI AJIsl TpeoOpa3zoBaHuUs
TPUTOHOMETPHUUECKUX BBIPAKECHHI;

CBOOOJHO ONEPUPOBATH IMOHATUEM: TPUTOHOMETPUUYECKOE YypaBHEHHUE,
OPUMEHATh  HEOOXOAuMbIE (OpPMyJbl JUIsl  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX YPABHEHUM;

MOJEJIMPOBaTh peajbHbIE CUTYallMM Ha S3bIKE anreOpbl, COCTABIATH
BBIDAKEHHSI, YpPaBHEHMS, HEpPAaBEHCTBA II0 YCIOBHMIO 3aJayd, MCCIEI0BaTh
IOCTPOEHHBIE MOJIEIIU C UCIIOJIB30BAHUEM alapara ajreopsl.

DOyHKUMHA U TPaPuKu:

cBOOO/IHO ONEPUPOBATh NOHATUAMU: (PYHKILHS, CIIOCOOBI 3a/aHusl (QyHKUUH,
B3aMMHO 0OpaTHble (QYHKIUU, KOMHO3MIMUSA (QYyHKUUNA, Trpaduk QyHKOUH,
BBIIIOJIHATH 3JIEMEHTapHbIE MTpeoOpa3oBaHus rpauKoB (PyHKIUIH;

CcBOOO/IHO OIEpPUPOBATh MOHATUSAMU: 00JACThb ONPEAEICHUS U MHOKECTBO
3HaYeHUHN PYHKUNU, HYJIH QYHKIMH, TPOMEKYTKHA 3HAKOTIOCTOSHCTBA;

CBOOOJHO ONEpUpPOBaTh MOHATUSAMU: UETHBIE W HEYETHbIE (DYHKIMH,
NEePUOINYECKUE (PYHKIIUHU, TPOMEKYTKH MOHOTOHHOCTH (PYHKIUU, MAKCUMYMBI U
MUHUMYMBbI (DYHKIIMM, HaumOoJibllee M HauMEHblIee 3HaueHHe (YHKIMH Ha
IIPOMEKYTKE;

cBOOO/IHO ONEpPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HaTypaldbHbIM U
HeabIM TOKa3zareneM, rpapuk CTeneHHOW (YHKUMU C HATypalbHbIM U ILEJIbIM
nokasaresieM, rpaduk KOpHsS N-Oi CTENeHH Kak (PyHKIHMH OOpaTHOW CTENeHH C
HaTypaJbHbIM I10Ka3aTeJIEM;

ONEpPUPOBATh MOHATUSAMU: JIMHEWHAs, KBajJpaTHU4Has U APOOHO-JIMHEWHas
(GYHKIMH, BBITIOJIHATH 3JIEMEHTAPHOE UCCIIE0BaHUE U IOCTPOEHUE UX TPapUKOB;

CBOOOJHO ONEPUPOBATH MOHATUSMU: IOKa3aTeNbHAas M JorapupmMuyeckas
(GyHKUMH, UX CBOMCTBA U TrpauKH, HUCIOIb30BATh MX TIpaQUKUA IS PEIICHUS
YPaBHEHUH;

CBOOOZIHO ONEpUPOBATh TMOHATUSMU: TPUTOHOMETPUYECKAs OKPYKHOCTb,
OTpeJeieHHe TPUTOHOMETPUUECKUX (PYHKIIMN YHCIIOBOTO apryMEHTa;

UCIIONIb30BaTh rpaduku (QYHKUMM Ui UCCJIENOBAaHMS MPOLIECCOB U
3aBUCUMOCTEN MpHU pElIeHUH 3aJlay U3 APYrHuX y4eOHBIX MPEIMETOB U PealbHON
KU3HU, BBIpAXXaTh (HOPMyJIaMU 3aBUCIMOCTH MEX]y BETUUMHAMU;

Havana maTeMaTH4eCKOro aHaJm3a:

CBOOOJTHO OMNEPHUPOBATH MOHATHAMU: apuMeTHUecKas U TeoMeTpuyecKas
nporpeccusi, 06CKOHEUHO yObIBaroIIasi reoMeTpuuecKasi mMporpeccus, TMHEHHBIA U
HKCMOHEHLIUATIBHBIA POCT, (OpMyJia CIOKHBIX MPOLIEHTOB, UMETh MPEIACTABICHUE
O KOHCTAHTE;

UCIIOJIB30BaTh IMPOrPECCUU IS PELIEHUs peajbHBbIX 3a]ad IMPUKIAJHOTO
XapaKkTepa;



cBOOOHO OMEPUPOBATH MOHATUAMU: TIOCIEAOBATEIHLHOCTD, CIIOCOOBI 3aJaHUs
MOCIIEIOBATENbHOCTEH, MOHOTOHHBIE M OTPAHUYEHHBIC IOCIIEJOBATEIHLHOCTH,
MOHMMATh OCHOBBI 3apOXACHHUS MAaTEMaTHYEeCKOro aHajiu3a Kak aHajau3a
OECKOHEYHO MaJlbIX;

CBOOOIHO OIEpPUpPOBaTh IOHATUSMHU: HENPEPbIBHbIE (DPYHKUMU, TOYKHU
pa3pbiBa rpaduka pyHKINH, aCUMIOTOTHI rpaduka QyHKINM;

cBOOOHO OIEpHpPOBaTh MOHATHEM: (GYHKIIUS, HEMpepbIBHAsS Ha OTpE3KeE,
IPUMEHATH CBOMCTBA HEMPEPHIBHBIX (DYHKIUH 1715 peLIeHMs 3a/1a4;

CBOOOIHO OIEpUpOBaTh MOHATUSIMU: TI€pBas U BTOpas IPOU3BOJHBIC
dbyHKIMH, KacaTellbHas K Tpaduky QyHKIUY;

BBIUUCIISATH MPOU3BOIHBIE CYMMBI, IPOU3BEACHUS, YaCTHOTO W KOMITO3HUIIUU
IByX (YHKIUH, 3HATH MPOU3BOIHBIC AIIEMEHTAPHBIX (PYHKIIHIA;

UCIOJIb30BaTh T€OMETPUYECKUN U (PU3UUECKHM CMBICT MPOU3BOIHON 1Jis
pelieHus 3a1ad.

MHokecTBa M JIOTHKA:

CBOOOJIHO  OMEpHpPOBaTh MOHATHUSAMHU: MHOXKECTBO, ONEpaldud  Haj
MHO>KECTBaMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN armnapar Jisi ONUCaHUsI peaIbHbIX
IIPOLIECCOB U SIBJICHUH, IIPU PELICHUHU 33]1a4 U3 IPYTUX yu4eOHBIX MPEAMETOB;

cBOOOJHO OINEpPHPOBaATh TMOHATHUSMU: OIpEAeTIeHHE, TeopeMa, ypaBHEHHE-
CIIEJICTBUE, CBOMCTBO MaTEMaTHIECKOTO O0BEKTA, JOKA3aTEIbCTBO, PABHOCUIIHHBIE
yYpaBHEHHUS U HEPABEHCTBA.

K xonmy oOydenus B 11 kiacce oOydyaromuics TOJYyYUT CIEIYIOUTUE
npeIMeTHbIE Pe3yJIbTaThl MO OTIEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anrebpa 1 Hayaia MaTEMaTHYECKOTO aHAIIU3ay:

Yucsa v BBIYMCJICHUSA:

CcBOOOZIHO OMNEpUPOBaTh TMOHATUSIMU: HATypalbHOE U 1LIEJ0€ YHUCIO,
MHO’KECTBa HATypalbHBIX M IIEJIBIX YHUCEJ, MUCIOJIb30BaTh MPU3HAKHU JIETUMOCTU
uenbix yucen, HOJl n HOK HaTypanibHBIX 4Mcen sl pelieHus 3a1a4, IPUMEHSTh
anroput™m EBkinna;

CBOOOZHO OMEpUpOBaTh TMOHATHEM OCTaTKa IO MOMIYJI0, 3aliChIBaTh
HaTypaJIbHbIE YMCIIa B Pa3JIMYHbIX MO3UIIMOHHBIX CUCTEMAaX CUMCIICHHUS,;

cBOOOIHO ONEpUPOBATH MOHATHSAMHU: KOMIUIEKCHOE YHCJIO U MHOECTBO
KOMIUIEKCHBIX YHCEJl, MPEACTABIATh KOMIUICEKCHBIE YMCIa B alreOpandeckol u
TPUTOHOMETPHUUYECKON (hopMe, BBIMIOIHATH apu(PMETHUECKUE OMEepalii ¢ HUMHU U
n300paxaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHHS U HEpaBeHCTBA:



CBOOOJITHO OTEPHUPOBATH MOHATHIMHU: HUPPAIIMOHAIBHBIC, MOKa3aTeIbHBIC U
JorapuMUYECKHe HEPaBEHCTBA, HAXOAUTh WX PEIMICHUS C TOMOIIBIO
PaBHOCHUJIbHBIX MEPEXOJIOB;

OCYHIECTBJISTh OTOOpP KOpPHEW TMpH pEUICHUU TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOOJIHO OMNEPUPOBATH MOHATHEM TPUTOHOMETPUYECKOE HEPABEHCTRBO,
NPUMEHATh  HeoOXxoaumble  (HOPMYJIBI TSI PEIICHHWS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHATUSIMU: CUCTEMA U COBOKYIMMHOCTb YPaBHEHUH U
HEPABEHCTB, PABHOCUJIBHBIE CUCTEMBI U CUCTEMBI-CIICICTBUS, HAXOAUTh PEIICHUS
CHUCTEMBI U COBOKYITHOCTEW PalMOHAIBHBIX, UPPALUOHAIBHBIX, TOKA3ATEIbHBIX U
JorapupMUUYECKUX YPABHECHUN U HEPABEHCTB;

peuarsb paloOHaJIbHbIE, VppalUOHAIBHBIE, ITOKa3aTeIIbHbIE,
jJorapuMUYECKUe W  TPUTOHOMETPUYECKHE YpaBHEHUS U  HEPaBEHCTBA,
coAepKalye MOIYJIU U apaMeTpPBhI;

MPUMEHSIThH TpaduuecKue METOIbI JIJIsl PEIICHUS] YpaBHEHUN U HEPABEHCTB, a
TAKXKE 3aJ71a4 C MapamMeTpaMu;

MOJICIUPOBATh peajbHbIE CUTyallMd Ha s3bIKE alreOpbl, COCTaBIAThH
BBIPAKCHUS, YPAaBHEHMS, HEPABEHCTBA M MX CHUCTEMBI [0 YCIOBUIO 3aJa4H,
UCCIIEIOBAaTh TMOCTPOEHHBIE MOJEIM C MCIOJB30BAaHUEM alllapara aireopsl,
MHTEPIPETUPOBATH NOJTYUCHHBIN PE3YJIbTaT.

DyHKIUHN U TPAPUKHU:

CTpOUTh TpadUKH KOMIO3UIMK (PYHKIIMH C TOMOIIBIO 3JIEMEHTApPHOTO
WCCJICIOBAHUS M CBOWCTB KOMIIO3UITUU JIBYX (DYHKIIHIA;

CTPOUTH TE€OMETpUYEeCKHe oOpa3bl YpaBHEHUW M  HEPaBEHCTB Ha
KOOPJIMHATHOM TJIOCKOCTH;

CBOOOJTHO ~ OMEPUPOBATH TOHITHAMHU: TpPaQUKA TPUTOHOMETPHUECKHUX
(yHKmii;

NPUMEHITh (GYHKIUU JJI1 MOJECIMPOBAHUS W MCCICAOBAHUSA peaTbHbBIX
ITPOLIECCOB.

Hauasa maTeMaTH4eCKOro aHaJIU3a:

WCITIOJIb30BATh MPOU3BOIHYIO VISl UCCIIEOBAHUS (PYHKITMM HA MOHOTOHHOCTH
Y OKCTPEMYMBI,

HaxOJUTh HAMOOJIbIIICe U HAUMEHbIIIee 3HAaUCHUs (DYHKIIUH HEMPEPHIBHOU Ha
OTpE3KE;

WCIMOJIb30BaTh MPOU3BOAHYIO JJI HAXOXKJACHHS HAWIIYUIIEro pPEIICHUS B
MPUKIAAHBIX, B TOM 4YHUCIE€ COLUHUAIbHO-DKOHOMUYECKMX, 3ajadax, st
OTIpEJICICHUS] CKOPOCTH W YCKOPEHHS TIpoliecca, 3aJaHHOro (Gopmynoi wim
rpaduKom;



CBOOOZHO OMEpUPOBATH MOHATHSAMHU: TepBOOOpa3Has, ONpeAeNEHHBIN
UHTETpaJl, HAXOJWUTh MEpPBOOOpAa3HBIC AIIEMEHTApHBIX (YHKIUNA U BBIYUCIATH
uHTerpain no popmyne Herotona-JleliOnua;

HAXOJUTh IUIOLIA/IU THIOCKUX UTYp M 0OBEMBI TEJl C MOMOIIBIO HHTETPaa;

UMETh MpPEJCTaBICHHE O MaTeMaTHYeCKOM MOJEIMPOBAHUU Ha TpHUMEpe
coctaBieHus TudpepeHInaIbHbIX ypaBHEHUH;

pemiath MNpHUKJIaJHbIe 3a7a4yd, B TOM YHUCIIE€ COLHUATbHO-DKOHOMUYECKOTO H
¢u3nUecKoro xapakrepa, CpeJcTBaMi MaTeMaTHUYECKOTO aHAIN3A.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
KonuyecTBo yacos DJIEKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB M TeM (uudposbie)
n/n NPOrpamMMbl Bcero Kontpoapipie  Ipakruteckue o0pa3oBaTe/ibHbIE
padoThI padoThI pecypenI
MHOXECTBO IEUCTBUTEIIBHBIX YHCEIL.
1 MHorounensl. PalinoHanbHble ypaBHEHUS U 24 1
HepaBeHCTBA. CUCTEMBI IMHEUHBIX
ypaBHEHUH
) Oynkiun u rpaduku. CreneHHas GyHKIUS C 12 |
L[eJIbIM TIOKa3aTesIeM
3 Apudmerndeckuii KOpeHb N-0i CTEIICHHU. 15 |
HppauunonanbHble ypaBHEHUS
4 IToka3zarenbHas pyHkuus. [lokasarenbHble 10 |
YpaBHEHUs
5 Jlorapudmuueckas GyHKIUS. 18 |
Jlorapudmuueckue ypaBHEHHs
6 Tpuronomerpruyeckue BeIpaxkeHUs U 2 |
ypaBHEHHUS
ITocnenoBaTenbHOCTH U IPOrPECCUH 10 1
HenpepriBabie pyukiuu. [IponsBoanas 20 1
9 [ToBTOpenue, 06001IeHNE, CUCTEMATH3AIUS 5 )
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 10 0




11 KJIACC

KonuyecTBo yacos DJIEKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
n/n NPOrpamMmbl Bcero Kontpoapipie  Ipaxruteckue o0pa3oBaTe/bHbIE
padoThI padoThI pecypenr
1 HccnenoBanne GyHKIHIA ¢ TOMOIIIBIO 2 |
IIPOU3BOIHOM
2 [TepBooOpasHast 1 HHTETpa 12 1
3 I'paduku TPUTOHOMETPHUECKUX (HYHKITHHA. 14 |
Tpuronomerpruyeckue HepaBeHCTBA
4 WppanmonanbpHble, OKa3aTeIbHbIE U 24 |
norapuMUIECKHE HEPABCHCTBA
KommiekcHbie unucna 10 1
HarypanbHble u 1enble ynucna 10 1
Cucremsl palMOHAIBHBIX, HPPALIUOHAIBHBIX
7 MOKa3aTeIbHBIX U JIOrapu(PMUIECKUX 12 1
YpaBHEHUU
8 3aza4yu ¢ mapameTpamu 16 1
9 [ToBTOpenue, 0600IIEHNE, CHCTEMATH3 A 16 )
3HaHUI
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 136 10 0




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosmuecTBo yacos DJIEeKTPOHHbBIE
Ne uugposbie
o Tema ypoka Beero KonTpoabubie IIpakTuuyeckue 06pa3oBATETBHbIC
padoThI padoThI pecypesI
MHO03k€eCcTBO, ONepalMy HaJl MHOKECTBAMH U UX CBOMCTBA 1
2 Huarpammsl Ditniepa-Benna 1
3 ITpuMeHeHne TEOPETUKO-MHOKECTBEHHOT'O anmnapara Jiuis |
peleHus 3a1ad
4 Pannonanbublie yncna. OObIKHOBEHHBIE U JECSITUYHBIE |
IpoOu, IPOLIEHTHI, OECKOHEYHBIE IEPUOINIESCKUE IPOOH
5 Panmonansubie ynciaa. OObIKHOBEHHBIE U IECSITUYHbIE |
JpoOu, MPOLEHTHI, 0ECKOHEYHbIE IEPUOINYECKUE APOOH
6 [Ipumenenne nqpobeii 1 NPOLEHTOB ISl peIIeHUs |
IIPUKJIAIHBIX 3a7a4
7 [Ipumenenne npobeii 1 NPOLEHTOB ISl peIlIeHUs |
MPUKIIAIHBIX 3a7a4
3 JenicTBuTenbHbIE Ynciia. PaninoHanbHbIe U |
VppalOHAIbHBIC YHCIIa
9 ApudmeTrnueckre onepanuu ¢ 1eHCTBUTENbHBIMU YHCIaAMH 1
10 Mogynpe JENCTBUTEIBLHOTO YHUCIIA U €r0 CBOMCTBA 1
11 [TpuGnuxEHHbIE BEIYMCIIEHUS, TPaBUIIa OKPYTIICHHUS, |
IPUKUAKA U OLIEHKA Pe3y/bTaTa BEIYNCICHUM
1 OcCHOBHBIE METO/IbI PEILIEHUs LENbIX U APOOHO- 1

palMOHAIBHBIX YPABHEHHUI U HEPABEHCTB




OCHOBHBIE METO/IbI PEIICHHUSI IIEJIBIX U JPOOHO-

13 paloHaIbHBIX YPAaBHEHUN U HEPABEHCTB

14 OCHOBHBIE METO/IbI PEeLIEHU LIENbIX U IPOOHO-
palOHaIbHBIX YPABHEHUN U HEPABEHCTB

15 MHorouseHs! OT OJTHON IEPEMEHHOMU. [lenienre MHOro4eHa
Ha MHOT'OWIEH C ocTaTKOM. Teopema besy

16 MHuorowiensl ¢ 1ienbiMu kodddurmentamu. Teopema Buera

17 Pemenne cucreM IMHENHBIX YPAaBHEHUI

18 Pewienue cucrem TUHENHHBIX YpaBHEHUN
Martpuua cuctemsl IMHEWHBIX ypaBHEeHUN. OnpenenuTenb

19 MaTpHLbl 2X2, €ro TeEOMETPUUYECKUIM CMBICIT U CBOMCTBA;
BBIUMCJICHUE €r0 3HAYCHUS

20 Ornpenenurenb MaTpUIlbl 2%X2, €ro TeOMETPUIECKUN CMBICIT
Y CBOMCTBA; BHIYUCIICHUE €I0 3HAYEHUS

)1 [TpuMmeHeHne onpeaennTels Uil PELICHNs CUCTEMBI
JIMHENHBIX YPaBHEHUN

” Pemenue npuknaaHpIX 3aa4 ¢ HOMOIIBIO CUCTEMBI
JIMHEUHBIX YPaBHEHUN

7 Pemenne npukinaaHbIX 3a1a4 ¢ HOMOIIbIO CUCTEMBbI
JIMHENHBIX YpaBHEHUN

24 KonrtponsHas pabora: "PanmonanbHble ypaBHEHUS U
HepaBeHCTBA. CHCTEeMBbl TUHEHHBIX YpaBHEHUN"

)5 OyHK1MS, criocoObl 3a1anus GyHkuu. B3anmMHo oOpaTHbie
¢ynkunu. Komnosunus ¢pyHkunit

26 I'paduk pynkunu. nemMeHTapHble IpeoOpa3oBaHus
rpadukoB QyHKUINN

7 OO6nacTp onpeneneHuss 1 MHOKECTBO 3HAUeHUH (yHKIIUH.

Hymu @ynkun. [IpoMexxyTku 3HaK MOCTOSTHCTBA




Yéruple u Heu€THbIe pyHkuuu. [lepuoanueckue GyHKIUH.

28 [IpomexyTKH MOHOTOHHOCTH (DYHKIIUH

29 MaxkcuMymbl 1 MUHUMYMBI (pyHKinu. Hanbonbinee u
HauMeHbIlIee 3HaYeHHe (PyHKIUU Ha IPOMEKYTKE

30 JluneliHasi, KBaJpaTU4Hasl U TPOOHO-TUHEWHAS PYHKIUU

31 DeMEeHTapHOE UCCIIeIOBAaHUE U ITOCTPOCHHE I'padUKOB
9TUX QYHKIIUHA

1 DJeMeHTapHOe UCCIeI0OBaHUE U MIOCTPOCHUE rpauKoOB
9TUX PyHKIUH

33 Crenens ¢ 1ensiM nokasareneMm. bunom Herotona

34 Crenens ¢ nenbIM mokasareneMm. bunom Herotona

35 Crenennast QyHKIHS C HATYPAIbHBIM M LIETBIM
nokasaresneM. E€ cBoiicTBa u rpaduk

36 Kontponbhas pabora: "Crenennas ¢pynknus. E€ cBoiicTBa
u rpadux"”

37 ApudmeTnuecknii KOpeHb HaTypaabHOW CTENIEHHU U €ro
CBOMCTBA

38 ApudmeTnuecknii KOpeHb HaTypaabHOW CTENIEHHU U €ro
CBOMCTBA

39 [TpeoOpa3oBaHus UUCIOBBIX BBIPAXKEHUH, COAEPIKAIINX
CTETNIEHU U KOPHH

40 [Ipeo6pa3oBanus YUCIOBBIX BBIPAXKEHHH, COIEPIKALINX
CTETNIEHU U KOPHH

41 [TpeoOpa3zoBaHus YHCIOBBIX BBIPAXKEHUN, COEPKAIINX
CTENEeHH U KOPHH

4 Wppannonanbubie ypaBHeHHs. OCHOBHBIE METO/bI PEILICHUS

UppalMOHATILHBIX YPaBHEHUN




UppanmonansHbie ypaBHeHUs. OCHOBHBIE METO/IbI PELICHUS

3 UPPALMOHATIbHBIX YPABHEHUM !

44 HppaunonanbHble ypaBHeHUs. OCHOBHbIE METObI PEIICHUS |
UppaLMOHATIBHBIX YPaBHEHUN

45 PaBHOCHIIBHBIE TIEPEXO/IBI B PELLIEHUN UPPALIMOHAIBHBIX |
ypaBHEHUH

46 PaBHOCHIIBHBIE ITEPEXOIbl B PEIIEHUH UPPALIMOHAIBHBIX |
ypaBHEHU I

47 PaBHOCHIIBHBIE TTEPEX0/Ibl B PEIICHUN UPPALMOHAIBHBIX |
YpaBHEHUN

43 PaBHOCHIIbHBIE TIEPEXO/IbI B PELLIEHUU UPPALlMOHAIBHbBIX |
ypaBHEHUH

49 CaotlicTBa U rpauK KOpHS N-Oi CTENeHH KaK (PyHKIHH |
00paTHOM CTENEHH ¢ HaTypaJlbHbIM [TOKa3aTeIeM

50 CaotlicTBa U rpad MK KOpHS N-Oi CTENeHH KaK (PyHKIHH |
00paTHOM CTENEHH ¢ HaTypallbHbIM [TOKa3aTeIeM

51 KonTponabnas pabora: "CsoiicTBa u rpaduk KOpHs n-oi |
crenenu. MppannonanbHble ypaBHeHUS"

52 CreneHsb ¢ pallMOHAIBLHBIM [TOKA3aTEIEM U €€ CBONWCTBA 1

53 CreneHs ¢ palluOHATBHBIM ITOKa3aTeIeM U €€ CBOMCTBA 1

54 CreneHsb ¢ pallMOHAIBLHBIM [TOKA3aTEIEM U €€ CBONWCTBA 1

55 [TokazarenbHas pyHKIMS, €€ CBOMCTBA U IrpaduK 1

56 Hcnonp3oBanue rpaduka QyHKIMM U1 PELICHUs 1
ypaBHEHUU

57 Hcnonp3oBanue rpaduka QyHKIUM I PELICHUS |
yYpaBHEHUNU

58 [ToxazarenbHble ypaBHEHUSI. OCHOBHBIE METO/IbI PEIICHUS 1




IIOKa3aTCJIbHBIX ypaBHeHI/Iﬁ

[TokazarenbHbie ypaBHeHUs. OCHOBHBIE METO/IbI PELICHUS

> [I0Ka3aTeIbHbIX YpaBHEHUN !

60 [Toka3arenbHble ypaBHEHUs. OCHOBHBIE METO/bI PELICHUS |
IIOKAa3aTeNbHbIX YPaBHEHUN

61 [Toka3arenbHble ypaBHEHHS.OCHOBHBIE METO/IbI PEILICHUS |
IIOKa3aTeIbHbIX YPaBHEHUH.

62 Jlorapudm uymncna. CBoicTBa jJorapudpma 1

63 Jlorapudwm yucna. CoiicTBa norapugpma 1

64 KonTpomapHas padora 3a 1 mosryroaue 1

65 KonTponpHas padora 3a 1 momyroaue 1

66 JecsaTruunble U HATypallbHbIE TOTapU(PMBI 1

67 [IpeobpazoBanne BEIpAKEHHIA, COAECPIKAIMX JIOTAPU(HMBI 1

68 [IpeoOpa3zoBanue BeIpaKEHUH, COJIEPIKAIINUX JTOTaPHPMBbI 1

69 [Ipeo6pa3oBanue BbIpaxkeHHi, copepKalUX JOorapu(mbl 1

70 Jlorapudmuueckas GpyHKIHs, €€ CBOMCTBA U Tpaduk 1

71 Jlorapudmuueckas pyHKIUSA, €€ CBONCTBA U rpauK 1

7 Hcnonb3oBanue rpaduka GyHKINUN AT peIIeHus |
yYpaBHEHUHU

7 Ucnonb3oBanue rpaduka QyHKINUU U1 peIIeHUs |
YpaBHEHUU

74 Jlorapudmuueckre ypaBHeHUs. OCHOBHbBIE METObI 1
pelieHus JorapuMUIECKuX ypaBHEHUN

75 Jlorapudmuueckue ypaBHeHUsl. OCHOBHBIE METOBI |
pelIeHns J0rapupMUUECKUX ypaBHEHUH

76 Jlorapudmuueckue ypaBHeHusi. OCHOBHbBIE METO/IbI 1

pelIeHns JorapupMUUECKUX ypaBHEHUN




PaBHOCHIIbHBIE TEPEXObI B PEHICHUH JIOTapUPMUUECKUX

77 . 1
ypaBHEHHI

73 PaBHOCHIIBHBIE ITEPEXObI B PEILIEHUH JOrapU(PMHUUECKUX |
ypaBHEHUH

79 KonTtponsnas padora: "Jlorapupmuueckas GyHKIus. |
Jlorapudmuueckue ypaBHeHus"

20 CuHyc, KOCUHYC, TAHI'€HC M KOTaHI'€HC YMCIOBOTO |
apryMeHTa

81 Cunyc, KOCUHYC, TAHI'€HC U KOTAaHT'€HC YUCIOBOTIO 1
apryMeHTa

2 APKCHHYC, apKKOCHHYC ¥ apKTaHT€HC YHCIOBOTO |
apryMeHTa

23 ApPKCHHYC, apKKOCHHYC U apKTaHI€HC YHCIOBOIO |
apryMeHTa

84 Tpuronomerpudeckas OKpyKHOCTb, OIIPE/Ie/ICHHE |
TPUTOHOMETPUUYECKUX (PYHKLUH YHUCIOBOTO apryMeHTa

85 TpuroHomeTpuveckass OKpy>KHOCTB, OIIPECIICHHIE |
TPUTOHOMETPHUYECKUX (PYHKIIUH YUCIOBOTO apryMEHTa

86 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIbI 1

87 OcCHOBHBIE TPUTOHOMETPUYECKUE (POPMYJIBI 1

88 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIbI 1

89 OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYJIBI 1

90 [IpeobpazoBanue TPUTOHOMETPHUECKUX BbIPAKEHUI 1

91 [IpeobpazoBanue TPUTOHOMETPHUECKUX BBIPAKEHUI 1

92 [IpeobpazoBaHre TPUTOHOMETPUUYECKUX BBIPAKEHUN 1

93 [IpeoOpazoBanue TPUTOHOMETPHUUECKUX BBIPAKEHUH 1

94 Pemrenne TpuroHOMeTpUUECKUX YpaBHEHUN 1




95 Pemenne TpUroHOMETpUYECKUX YpaBHEHUN 1

96 Pemenne TpuroHoMeTpUUECKUX ypaBHEHUI 1

97 Pemenne TpUroHOMETpUYECKUX YpaBHEHUN 1

98 Pemenne TpUroHOMETpUYECKUX YpaBHEHUN 1

99 Pemenne TpUroHoMeTpUUECKUX ypaBHEHUI 1

100 Pelienne TpUroHOMETPUYECKUX YpaBHEHUH 1

101 Pemienne TpUroHOMETpUYECKUX YPaBHEHUN 1

102 [TocnenoBarenbHOCTH, CIIOCOOBI 3aaHUS |
nocienoBarenbHOCTEd. MeTo] MaTeMaTnyecKoi MHIyKIIUU

103 MOHOTOHHBIE Y OTPaHUYEHHBIE I10CIEI0BATEIbHOCTH. |
Hcropus anannza 6€CKOHEYHO MaJIbIX

104 Apudmerrdeckas mporpeccus 1

105 ['eomeTpuyeckas nporpeccus 1

106 beckoneuHo yObIBaroIiasi reoOMETpUIECKast IPOrpeccust 1

107 CymMma 6eckoHeuHO yObIBaroIeil reoMeTpuiecKoit |
IIPOrPecCUm

108 JInHenHbI ¥ SKCIOHEHIMANBbHBIN pocT. Yucio e. ®opmyna |
CJIOHBIX MPOLIEHTOB

109 JInHenHbIN U SKCIIOHEHIMAIBbHBIN pocT. Yucio e. opmyia |
CJIOHBIX MPOLIEHTOB

110 Hcnonp30BaHne IPOrPECCUM IS PELICHUS] pEAJIbHBIX 3a]a4 |
IIPUKIIATHOTO XapaKkTepa

111 BITP 1

112 BITP 1

113 Touka pa3pbiBa. ACUMITOTHI IpauKoB QyHKIUH 1

114 CaoiicTBa (h)yHKIMI HEMPEPHIBHBIX HA OTpE3Ke 1

1

115

CaolicTBa (DyHKIMI HETIPEPHIBHBIX HA OTPE3KE




116 Meto MHTEpPBaJIOB JIsl PEIICHUSI HEPABEHCTB 1

117 Meroa UHTEPBAJIOB VISl PELIEHUS HEPABEHCTB 1

118 Meto MHTEpPBaJIOB JJIsl PEIICHUSI HEPABEHCTB 1

119 [IpumMeHeHne CBOWCTB HEMPEPHIBHBIX (DYHKIIMH 1115t |
peleHus 3aaau

120 [IpumeHeHne CBOWMCTB HEMPEPHIBHBIX (DYHKIIUN /IS |
peleHus 3aaad

121 [lepBast u BTOpas Mpou3BOIHbIE (PYHKINUU 1

122 Onpenenenue, reOMETPUYECKUI CMBICI TPOU3BOIHOM 1

123 Omnpenenenue, GU3MYECKUNA CMBICT MPOU3BOIHOMN 1

124 YpaBHeHUEe KacaTeNbHOU K TpapuKy QyHKINA 1

125 VYpaBHeHHe KacaTeabHOU K rpaduky GyHKINUN 1

126 [TpousBoHBIE JIeMEHTAPHBIX (PYHKUINH 1

127 [Ipou3BoaHbIE AIIeMEHTAPHBIX (HYHKIUN 1

128 [Ipou3BoHasi CyMMBI, TPOU3BEIECHHUS], YACTHOTO U |
KOMIO3UIINH (PYHKIIHIA

129 [IpousBoHas cyMMbl, IPOU3BECHHUS, YACTHOTO U |
KOMITO3HITMHU () YHKIIUHA

130 [Ipou3BoHast CyMMBI, TPOU3BEIECHHUS], YACTHOTO U |
KOMITO3HITMHU () YHKIIUHA

131 [Ipou3BoHast CyMMBI, TPOU3BEIECHHUS], YACTHOTO U |
KOMIO3UIINH (PYHKIIHIA

132 [ToBTOpeHme, 0600IIEHNE, CHCTEMAaTH3aIIsI 3HAHUI: 1
"VYpaBHeHns"

133 [ToBTOpeHue, 06001IeHNE, CCTeMaTU3allks 3HAHUNA: !
"OyaKIIR"

134 KonTtponbHas padota 3a 2 noayroaue 1




135
136

KoHnTtposbHas pabota 3a 2 momyrojaue

[ToBTOpeHUe, 06001IeHNE, CHCTEeMAaTH3allusl 3HAHUN

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

136

10




11 KJIACC

KosmnuecTBo yacos DJIEKTPOHHbBIE
Ne uudposbie
o/ Tema ypoka Beero Kontpoabnbie IlpakTuveckue o0pa3oBaTeabHbIC
padoThI padoThI pecypenr
| [TpumMeHeHre TPOM3BOIHON K UCCIETOBAHHIO (DYHKIMIA Ha |
MOHOTOHHOCTb U DKCTPEMYMBI
) IIpuMeHeHre NPOU3BOIHON K UCCIEN0BaHUIO (DYHKIMI Ha |
MOHOTOHHOCTb U DKCTPEMYMBI
3 [IpuMeHeHre TPOU3BOIHON K UCCIEN0BaHUIO (DYHKIMI Ha 1
MOHOTOHHOCTb M 9KCTPEMYMBI
4 [TpumeHeHre TPON3BOIHON K UCCIIETOBAHHIO (DYHKIMIA HA |
MOHOTOHHOCTb U DKCTPEMYMBI
5 [IpuMeHeHre TPOU3BOIHON K UCCIEI0BaHUIO (DYHKIMI Ha 1
MOHOTOHHOCTb U DKCTPEMYMBI
6 [TpuMeHeHre TPOM3BOIHON K UCCIIEIOBaHUIO (DYHKIMI Ha |

MOHOTOHHOCTB U 3KCTPEMYMBbI

HaXO)KI[eHI/Ie HanOOJIBIIIEr0 ¥ HAMMEHDIIIEr0 3HAYEHHS
HENpephIBHON (PYHKIIUU HA OTPE3Ke
Haxoxxaenne HanOobIIero 1 HAMMEHbIIETo 3HAYeHU s
HENpephIBHON (YHKIIUU HA OTPE3Ke
Haxoxxnenne HanOobIIero 1 HAMMEHbIIET0 3HAYSHUS
HeNpepbIBHON (YHKIIMU HA OTpPE3Ke

10 Haxoxaenne HauboIb11ero 1 HaMMEHbIIEro 3HaYeHUS 1
HEeNpepbhIBHON (DYHKIIUU HA OTPE3Ke

1 Haxoxxnenre HanOobIIero 1 HAMMEHbIIET0 3HAYSHU s |
HeNnpepbIBHON (PYHKIIMU HA OTPE3Ke




HaXO)K,IleHI/IC HauOOIBIIEro U HAUMEHBILIETO 3HAUYCHUS

12 HEeNpepbIBHON (PYHKIIMU HA OTPE3KE

13 IIpumeneHne MpON3BOJHON JUI HAXOXKACHHS HAWITYqIlIEero
pEIIeHNs B IPUKIAIHBIX 3a7a49ax

14 [IpuMeHeHne MPOU3BOIHOM I HAXO0KACHUS HAUITy4dlIEro
pellIeHns B IPUKJIAIHBIX 3a7a4ax

15 IIpumeHeHne MPOU3BOJHON Ul OIIPEIEIICHUS CKOPOCTH U
YCKOpEHHUs Ipoliecca, 3a1aHHoro (opMyInoil uiu rpadukom

16 IIpumeHneHne MPOU3BOJHON Ul OIIPEAEIICHUS CKOPOCTH U
YCKOpEHUs Mpoliecca, 3aJaHHOTo (GopMyIioi niu rpadukom

17 Komnozumust GyHKImit

18 Kommnoszunus ¢yHkimit

19 Komnozumust GyHKImit

20 I'eomerpuueckue oOpa3bl ypaBHEHUN Ha KOOPAUHATHON
IJIOCKOCTH

o1 I'eomeTprueckue oOpa3sl ypaBHEHHUH HA KOOPIUHATHOM
IJIOCKOCTH

2 HccnenoBanue GpyHKIMIA ¢ TOMOIIbIO TPOU3BOAHOM.
Hrorosoe noBropeHne

23 IlepBooOpazHasi, OCHOBHOE CBOMCTBO MEPBOOOPA3HBIX

4 [TepBoobOpazuble a3nemeHTapHbIX (yHKIui. [IpaBuna
HaXO0XIEHUS [TEPBOOOPA3HBIX

)5 [TepBooOpasHble aeMeHTapHbIX QyHKIMHA. [IpaBuna
HaXO0XJACHUS [1EPBOOOPA3HBIX

26 Nurerpai. I'eoMeTpudeCcKuii CMBICI UHTETpaIa

7 Brruucnenue onpeaenéHHoro nHTErpaia mno hopmysne

Herorona-Jleitouua




Brruncnenue onpenenéHHOro uHTerpaia no gpopmyse

28 Herotona-Jleitbnuma !

29 ITpumeHeHue uHTErpana A1 HaXOKACHUS TUIOMAeH MIIOCKUX |
duryp

30 [TpumMeHeHne UHTETpaa A HAXOXKACHUS 00bEMOB 1
TrE€OMETPUUYECKUX TET

31 [Tpumeps pemennit nuddepeHImaibHbIX YpaBHEHUH 1

32 [Tpumeps! pemenuii qudpepeHnaaTbHbIX YpaBHEHHN 1

13 MaremaTHueckoe MOJCIINPOBAaHUE PEATbHBIX IPOLIECCOB C !
MOMOIIBI0 Ar(PepeHInaTbHBIX YPaBHEHUI

34 Kontponbnas padota: "[lepBooOpazHas u mHTErpan” 1

35 Tpuronomerpudecknue GyHKINHU, UX CBOMCTBA U rpaduku 1

36 Tpuronomerpuyeckue GyHKIMH, UX CBOWCTBA U TpaPuKu 1

37 Tpuronomerpudecknue GyHKINHU, UX CBOMCTBA U rpaduku 1

38 Tpuronomerpudeckue GyHKIUHU, UX CBOICTBA U rpaduku 1

39 Tpuronomerpruyeckue GyHKIMH, UX CBOMCTBA U rpapuKu 1

40 OT100p KOpHEH TPUTOHOMETPUUYECKUX YPABHEHUI C TOMOILBIO 1
TPUTOHOMETPUUECKON OKPYKHOCTH

A1 OT60p KOpHEHN TPUTOHOMETPUUYECKUX YPABHEHUH C TTOMOIIBIO |
TPUTOHOMETPUUECKON OKPYKHOCTH

1 OT60p KOpHEHN TPUTOHOMETPUUYECKUX YPAaBHEHUH C TTOMOIIBIO |
TPUTOHOMETPUYECKON OKPYKHOCTH

43 OT100p KOpHEH TPUTOHOMETPUUYECKHX YPABHEHUI C TOMOILBIO 1
TPUTOHOMETPUUECKON OKPYKHOCTH

44 Pemenne TpuroHoMeTprUYECKUX HEPABEHCTB 1

45 Pemenne TpuroHoMeTprU4ECKUX HEPABEHCTB 1

46 PelreHne TpUroHOMETPUYECKUX HEPABEHCTB 1




47 Pemienue TpuroHoMeTpUYECKUX HEPABEHCTB 1
43 Konrtponbnas padora: "['paduku TpUrOHOMETPHUECKUX |
¢bynkumii. TpuroHoMeTpuvecKkrue HepaBeHCTBA"
49 OcCHOBHBIE METO/IbI PEILIEHUS IOKA3aTEIbHBIX HEPABEHCTB 1
50 OCHOBHbBIE METO/IbI PELLICHUS T0KA3aTEeIbHBIX HEPABEHCTB 1
51 OcCHOBHBIE METO/IbI PEILIEHUS IOKA3aTEIbHBIX HEPABEHCTB 1
52 OCHOBHbBIE METO/IbI PELLICHUS T0KA3aTEeIbHBIX HEPABEHCTB 1
53 OCHOBHBIE METO/IbI PEIICHUS JTOTapU(PMUIECKUX HEPABEHCTB 1
54 OcHOBHBIE METOBI PELICHUS JTOrapu(PMUIECKUX HEPABCHCTB 1
55 OcCHOBHBIE METO/IbI PELLIEHUS JIOrapu(PMUIECKUX HEPABEHCTB 1
56 OcHOBHBIE METOBI PELICHUS JTOrapu(PMUIECKUX HEPABCHCTB 1
57 OCHOBHBIE METOIbI PELLIEHUS UPPALMIOHATILHBIX HEPABEHCTB 1
58 OCHOBHBIE METO/IbI PELICHUS UPPALIUOHAIBHBIX HEPABEHCTB 1
59 OCHOBHBIE METO/IbI PELLIEHUS UPPALIIOHATIBLHBIX HEPABEHCTB 1
60 OcCHOBHBIE METO/bI PELLIEHUSI UPPAIIIOHATIBLHBIX HEPABEHCTB 1
61 I'paduueckue MeTo bl pelIeHNs UPpPALMOHAIBHBIX YPaBHEHHH 1
62 I'padrueckue MeToabl peleHus] UppalMoOHaNIbHBIX YPaBHEHUN 1
63 I'paduueckue MeTo bl pelIeHHs oKa3aTeIbHbIX YpaBHEHUN 1
64 Kontponbnas padota 3a 1 monyroaue 1
65 KonTtponsHas pabota 3a 1 nonyroaue 1
66 I'padrnueckue MeToabl pemeHus JIorapupMUIECKIX |
HEPaBEHCTB
67 I'paduueckue MeTO bl peLIeHUs JOrapUPMHUUECKUX 1
HEPaBEHCTB
68 I'paduueckue MeTO bl pelIeHNs TOKa3aTeIbHbIX U 1

Jorapu(pMUUECKUX ypaBHEHUN




Fpa(bI/I‘IeCKI/IC METOJbI pCHICHUS ITOKAa3aTCIbHbBIX 1

69 norapu()MUYECKUX ypaBHEHUI

70 I'paduueckue MeTo bl pelIeHHs TOKa3aTeIbHbIX U
Jorapu(pMHUUECKUX HEPABEHCTB

71 I'paduueckue METOIbI peLICHNS TOKA3aTeIbHBIX U
norapuMUYECKUX HEPABEHCTB

7 Kontposbnas padota: "UppanmonaibHble, TOKa3aTeIbHbIC U
norapupMHUECKUEe HEpaBeHCTBA"

73 KommiekcHble uncna. Anredpandeckas u
TpUTrOHOMETpHUECcKasi POPMBI 3aUCH KOMITJIEKCHOTO YUCIia

74 KommiekcHbie uncna. Anredpanyeckas u
TPUTOHOMETpHUECKask POPMBI 3aIUCH KOMITJIEKCHOTO YUCIIa

75 Apudmernueckue onepanuy ¢ KOMIJIEKCHBIMHU YU CIaMU

76 Apudmernaeckue onepaniy ¢ KOMIICKCHBIMH YHCIIaMU

77 N300pakeHre KOMIUIEKCHBIX YUCell Ha KOOPAUHATHOM
IJI0CKOCTH

73 N300parkeHre KOMIUIEKCHBIX YHCel Ha KOOPAWHATHOM
IJIOCKOCTH

79 ®opmyna Myaspa. KopHu n-oii cTeneHn U3 KOMIUIEKCHOTO
qucna

20 ®opmyna Myaspa. KopHu n-oii cTeneHr U3 KOMILUIEKCHOTO
qucna

81 [TpuMeHeHne KOMIIEKCHBIX YHCEN Ul PEeLIeHUs] (PU3NIECKUX
U TEOMETPUYECKUX 3a/1a4

82 KonTponbnas pabora: "KommiekcHsie yncna'

83 HarypainbHsle u niensle yucia

84 HarypanbHsle u niensle yucna




85

HpI/IMeHeHI/Ie IIPU3HAKOB ACIMMOCTHU LEIIBIX YUCEIT

86 [IpumeneHne NpU3HAKOB JETUMOCTH LIENIBIX YUCET

g7 [Ipumenenne npu3HaKoB JeaIuMOCTH 1enbix ynucen: HOJ u
HOK

28 [Ipumenenne npu3HaKoB AeauMOCTH Henbix ynucen: HOJ u
HOK

29 [IpuMeHeHne NpU3HAKOB ACIIUMOCTHU LEJIbIX YHCEI: OCTATKU
10 MOJTYJIIO

90 [IpumeneHne NpU3HAKOB JETUMOCTH LIEJIbIX YUCE: OCTATKU
10 MOJTYJIIO

01 [IpumeHeHne NpU3HAKOB JETUMOCTH LIEJIbIX YUCEN: aITOPUTM
EBkinuaa nis penieHus 3a1ad B LEbIX YhCiIax

9”0 Cucrema 1 COBOKYNHOCTh ypaBHEHHM. PaBHOCHIIbHBIE
CHCTEMBI i CHCTEMBI-CJICICTBUS

93 Cucrema 1 COBOKYITHOCTh YpaBHEHUI. PaBHOCUIIbHBIE
CHCTEMBI B CHCTEMEI-CIICICTBUS

94 Cucrema 1 COBOKYITHOCTh YpaBHEHMI. PaBHOCUIIbHBIE
CHCTEMBI U CUCTEMBI-CICICTBUS

95 OCHOBHBIE METO/IbI PEIIEHUSI CUCTEM U COBOKYITHOCTEH
palMOHAIBHBIX YPABHEHUIN

96 OCHOBHBIE METO/IbI PELIEHUSI CHCTEM U COBOKYITHOCTEM
HPPAIMOHATIBHBIX YPaBHEHUN

97 OCHOBHBIE METO/IbI PELIEHUSI CHCTEM U COBOKYITHOCTEM
MOKa3aTeIbHBIX YPAaBHEHUI

08 OCHOBHBIE METO/IbI PEIIEHUSI CHCTEM U COBOKYITHOCTEH
MTOKA3aTEeIbHBIX YPAaBHEHUI

99 OCHOBHBIE METO/IbI PELIEHUSI CHCTEM U COBOKYITHOCTEM

Jorapu(pMHUUECKUX ypaBHEHUN




OcCHOBHEBIE METOJbI pCHICHUSA CUCTEM U COBOKyrIHOCTCfI

100 . 1
norapuMUYECKUX ypaBHEHUI
IIpuMeHeHHe crCTeM K PelIEHUI0 MaTeMaTHYECKUX 3aa4 1
101 3a/1a4y U3 pa3InYHbIX 00JIaCTEel HAYKW U PEAIbHOU KU3HH, 1
MHTEpIpeTalys NOJyYeHHbIX Pe3yJIbTaToB
[IpuMeHeHne CUCTEM K PELIEHUIO MATEMAaTUYECKHUX 3a/1ad U
102 3a7a4d U3 pa3IMYHBIX 00JacTell HAYKU U peabHOM JKU3HH, 1
MHTEpIpeTalys NOJyYeHHbIX Pe3yJIbTaToB
[IpuMeHeHre HEPaBEHCTB K PELICHUIO MATEMaTUYECKHX 3aa4
103 U 3a]a4 U3 pa3jIMyHbIX o01acTell HayKH U pealibHOM JKU3HH, 1
UHTEpIIpeTalysl IOTYYEHHbBIX PE3YJIbTaTOB
KontponbHas pabora: "Cucremsl paliiOHaJIbHBIX,
104 MppaIMOHATFHBIX MTOKA3aTeIbHBIX U JIOTapU(YMUIECKUX 1
ypaBHEHU"
105 PaunonaneHbIe ypaBHEHHMS C MapaMeTpaMu 1
106 PannonanbHble HepaBeHCTBa ¢ TapaMeTpamMu 1
107 PannoHanpHbIE CUCTEMBI € ITapaMETPAMHU 1
108 HppaumonanbHble ypaBHEHMS], HEPABEHCTBA C MapaMETPaMHU 1
109 HppaunoHaibHble CUCTEMBI C ITapaMeTpaMu 1
110 [TokasaTenbHble ypaBHEHUS, HEPABEHCTBA C ITapaMeTpamMu 1
111 IToka3zaTenbHbIE CUCTEMBI C TTAPAMETPAMHU 1
112 Jlorapudmuuecknue ypaBHEeHUs, HEPAaBEHCTBA C MapaMeTpaMu 1
113 Jlorapugmuueckue cucTeMsl ¢ HapaMeTpamu 1
114 TpuroHomeTpuueckre ypaBHEHHUs C IIapaMeTpaMu 1
115 TpuronomeTpryeckre HEPaBeHCTBA C MapaAMETPAMHU 1
116 TpuronomeTpuyeckre CUCTEMBI ¢ ITapaMeTpamMu 1
117 [TocTpoenue u nccnenoBaHNEe MATEMATUYECKUX MOJENIEH 1




peaNIbHBIX CUTYaIMH C IOMOIILBIO YPaBHEHUH C MapaMeTpaMu

HOCTpOCHI/Ie 1 UCCIICAOBAaHNE MAaTEeMaTHUECCKUX MOACIICH

118 peaNbHBIX CUTYAUM C MOMOIIBIO CUCTEM YPABHEHHH C
rnapameTpamu
ITocTpoenue u uccieoBaHNe MaTEMaTUUECKUX MOJENIEN

119 peaNbHBIX CUTYallUi C MOMOILBI CUCTEM YPABHEHUH C
napameTpamu

120 3ajauu ¢ mapameTpoM

121 [ToBTOpeHnue, 06001IeHNE, cCUCTeMaTH3alUs 3HAHUH:
"VpaBuenus"

122 [ToBTOpenue, 0000IIEHNE, CHCTEMATH3AIMS 3HAHUA:
"VpaBHeHus"

123 [ToBTOpeHnue, 06001IeHNE, cCUCTeMaTH3alUs 3HAHUH:
"VpaBHenus. CucteMbl ypaBHEHUN"

124 [ToBTOpenue, 06001IeHNE, cCUCTeMaTH3alUs 3HAHUH:
"Hepasencrsa"

125 [ToBTOpenue, 0600IIEHNE, CUCTEMATH3AIIs 3HAHUN:
"HepaBeHncrsa"

126 [ToBTOpenue, 060061IeHNE, cCUCTeMaTH3aIMs 3HAHU:
"Hepasencrsa"

127 [ToBTOpenue, 0600IIEHNE, CUCTEMATH3AIIHs 3HAHUN:
"IIponsBonHas u €€ npuMeHeHue"

128 [ToBTOpeHue, 0600MIeHNE, CUCTEMATH3AIIHs] 3HAHUN:
"[Ipon3BosHas u €€ npumeHeHue"

129 [ToBTOpeHme, 06001IeHNE, CUCTEMaTH3aI1s 3HAHU:
"IIponsBoaHas u e€ npuMeHeHue"

130 [ToBTOpenue, 0600MIeHNE, CUCTEMATH3aIIHs] 3HAHUMN:

"NHuTerpan u ero npuMeHeHue"




131 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATH3AIIMs 3HAHUN: |
"OyHkuun"

132 [ToBTOpeHME, 0000IIEHNE, CUCTEMATH3AIIHsl 3HAHUMN: |
"®yHkuun"

133 [ToBTOpeHMEe, 06001IEHNE, CUCTEMATH3aIUs 3HAHU: |
"OyHkuun"

134 KontponbHas padoTa 3a 2 moayroaue 1

135 Kontponbnas padota 3a 2 nmonayroaue 1

136 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATU3AIMS 3HAHUHA 1

OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 136




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJLTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

10 KJIACC

Kon
MPOBEPAEMOro
pe3yJbTara

1

HpOBepﬂeMble NnpeaAMETHBIC PE3YJIbTAaThbl 0CBOCHUN OCHOBHOM
06pa3OBaTean0ﬁ NnporpaMmmasl CpeaIHETr0 0o01Iero 06pa303a}mﬂ

Yucna U BRIYUCICHUS

1.1

OnepupoBaTh MOHATUSMH: pALMOHAIBHOE U JIEHCTBUTEIBHOE YUCIIO,
OOBIKHOBEHHAs! U JECATHUYHAs APOOb, IPOLIEHTHI

1.2

1.3

BoinonuaTe  apudmernyeckue  onepauMM ¢ palUOHAIBHBIMM U
JICHCTBUTEIILHBIMU YU CIIAMU

BrimonHaTe HpI/I6HI/I)KéHHLIe BBIYUCIICHUS, UCIIOJIb3YA IIpaBUJIa OKPYIJICHUAA,
ACJIaTh [IPUKUIKY U OLICHKY pE3yJIbTaTa BBIYHCIICHUH

1.4

OnepupoBaTh MOHATUSMM: CTENEHb C IEJIBIM II0Ka3aTejeM, CTaHAapTHas
dopMa 3amMcu JIEHCTBUTENIBHOTO 4YHCIA, KOPEHb HATypaJbHOM CTEIEHH,
UCIOJIb30BaTh MOAXOANIYI0 (OpMY 3alHMCHU JEHCTBUTEIBHBIX YUCEN JUIS
pelIeHNs MPAKTUYECKHX 3a/1a4 U PEACTABICHUS JaHHBIX

1.5

OnepupoBaTh NOHATUSAMU: CUHYC, KOCUHYC M TAHT€HC MPOU3BOJILHOIO yIJIa;
UCMONB30BaTh  3alMCh  IPOM3BOJBHOIO  yIyla  4epe3  OOpaTHbIE
TPUTOHOMETpHUECKHE (PYHKIUU

2.1

YpaBHEHUS 1 HEPABEHCTBA

OnepupoBaTh MOHATUSMU: TOXKIECTBO, YpPaBHEHUE, HEPABEHCTBO, LEJOE,
palMOHAIIBHOE, MppaLMOHAIIBHOE YpaBHEHHUE, HEpPAaBEHCTBO,
TPUTOHOMETPUUYECKOE YPABHEHUE

2.2

BoinonusaTe npeoOpa3oBaHUs TPUTOHOMETPUUECKUX BBIPAKEHUN W pelliaTh
TPUTOHOMETPUYECKHE YPABHEHUS

2.3

24

BoimonHATe npeobpa3zoBaHus LENbIX, PAMOHATIBHBIX U MPPALMOHAIBHBIX
BBIDAKEHMM W peliaTh OCHOBHBIE THIIBI LEJNbIX, PAalUOHAIBHBIX U
VPPALMOHAJIBHBIX YPABHEHUN U HEPABEHCTB

HpI/IMeHHTB YpaBHCHHA W HCPABCHCTBA [JII PCHICHUA MATCMAaTUYCCKUX
3aZlaq 1 3aa4 U3 pa3JINYHbIX oOacreit HAayKHU U peanLHoﬁ KHU3HU

2.5

MogenupoBaTh peanbHbIE CHUTYalldd Ha SI3bIKE aiureOphl, COCTaBIATH
BBIPAKEHHUSI, YPABHEHUS, HEPABEHCTBA 10 YCIOBHUIO 3aJa4M, MCCIEI0BATH
MOCTPOCHHBIE MOJEIU C HCIIOJIH30BAHUEM aImapara aireopsl

DOyHKINUH U TpaPUKH

3.1

OnepupoBaTb MOHATUAMH: (QYHKIUS, cIOCOOBI 3aMaHust (QYHKIMH, 00JIaCTh
ONpeNeIeHusT W MHOMKECTBO 3HAaYeHMH (QyHKIuHM, rpaduk ¢yHKIUH,




B3aUMHO 0OpaTHbIe GYHKIUU

OnepupoBaTb MOHATUSMHU: YETHOCTH W HEUYETHOCTh (YHKIHMH, HYIH

32 (GYHKINH, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA
3.3 Hcnonb3oBathk rpaduku GyHKIUN A1 pEIICHUST ypaBHEHHI
34 CrtpouTth U yuTaTh rpaduKy TUHEHHOW (PYHKUINHU, KBAAPATHUHONW (PYHKIIUH,
CTETICHHOW (DYHKITUH C [IEJTBIM TTOKa3aTeieM
Hcnonw3oBath rpaduku (QyHKUMHA SIS HUCCIENOBAHMS TPOLIECCOB U
3.5 3aBHCUMOCTEH MpH pElIeHUU 3aJad M3 JIPYrHX Y4eOHBIX MPEIMETOB U
pealbHOH JKMU3HH, BBIpaXaTh (pOpMyIaMu 3aBUCIMOCTH MEX]Ty BETMIMHAMHU
4 Hayana maremaTtnueckoro aHanusa
41 OnepupoBaTh TMOHSATUSAMHU: IOCIEAOBATEIBHOCTh, apudmeTnyeckas u
’ reoOMeTpUYECcKasi MPOrpecCcuu
40 OnepupoBaTh TOHATUAMHU: OECKOHEUHO YyOBIBAarOIIas TreoMeTpuyecKas
' nporpeccusi, cyMmMma 6€CKOHEYHO yObIBaIOIIEeH reOMEeTPHUECKON MPOTrPECCHH
43 3amaBaTh MOCIE0BATEIIbHOCTH PA3IMYHBIMH CIIOCOOaMHU
44 Hcnonb3oBaTh CBOMCTBA IOCIEIOBAaTEIBHOCTEN M MPOTrpeccud s
’ pelIeHus peasibHBIX 3a/]1a4 MPUKIAJHOTO XapaKTepa
5 MHoOXecTBa U JIOTuKa
5.1 OrnepupoBaTh MOHITHSIMU: MHOKECTBO, ONIEpPAIIUN Ha/I MHOYKECTBAMHU
Hcnonb30BaTh  TEOPETHUKO-MHOKECTBEHHBIM — ammapar Ui ONUCaHUA
5.2 pealbHBIX MPOIIECCOB U SBICHUH, MIPHU PEIICHUU 3a/1a4 U3 APYTUX YIeOHBIX
MPEAMETOB
53 OnepupoBaTh  TMOHSATUSAMH:  ONpENETICHUE,  Teopema,  CIEICTBHE,
JI0Ka3aTelIbCTBO
11 KUIIACC
Kon .
IIpoBepsiemble npeaMeTHbIE Pe3yJabTAThI 0CBOEHHS OCHOBHOM
NpoBepsieMoOro .
0o0pa3oBaTeJIbHOM MPOrPaMMBbI CpelHero 001ero od0pa3oBanus
pe3yJbTara
1 Yucna v BBIYUCICHUS
OnepupoBaTh TMOHATHSIMH: HATypaJbHOE, IIE€J0€ YHCIIO; HCIOJIb30BATh
1.1 NPU3HAKA JEITAMOCTH MENbIX YHCEN, PAa3JIOKEHUE YWCIa Ha TIPOCTHIE
MHOXKHUTENH JIJIsl pelIeHUs 3a7a4
1.2 OnepupoBaTh MOHATHEM: CTENEHB C PAIMOHAJIBLHBIM [TOKA3aTEIEM
13 OnepupoBaTh MOHATHSIMH: JOrapudM dYuca, AECITUYHBIC M HATypaIbHBIE
' sorapuMel
2 YpaBHEHHS 1 HEpABEHCTBA
2.1 [IpumeHsaTh CBOICTBAa CTeMEHHW s MPEOOpa3OBaHHS  BBIPAKCHHH,




ONCprUpoOBaTh MOHATUAMMU: IIOKA3ATCIBHOC YPAaBHCHUC U HCPABCHCTBO,
p€miaTb OCHOBHBIC TUIIBI ITIOKA3aTCIIbHBIX ypaBHCHHI;'I 1 HCPaBCHCTB

22

2.3

Bremonsate mpeoOpa3oBaHUS BBIPAKEHHH, COJACPXKALIUX JOTapU(MBbI;
OIIEpPUPOBATH MOHATHUAMU: JIOTapU(MHUUECKOE ypaBHEHHE U HEPABEHCTBO;
peaTb OCHOBHBIE THIIbI JJOTapU(PMHUECKUX YPAaBHEHUN 1 HEPABEHCTB

HaXOI[I/ITB PEIICHUA HpOCTeI;'IIHPIX TPUTOHOMECTPUUCCKHNX HECPABCHCTB

24

OnepupoBaTh NOHIATUSIMU: CUCTEMA JIMHEHHBIX YPAaBHEHUN U €€ PEILIECHUE;
MCIIOJIb30BaTh CUCTEMY JIMHEWHBIX YPABHEHUM JJIA PEIICHUS IPAKTHYECKUX
3aj1a4

2.5

2.6

Haxoauts pemeHus mpoCTEUIINX CUCTEM U COBOKYITHOCTEH PallMOHAJIBHBIX
YpaBHEHUI U HEPABEHCTB

MogenupoBaTh peajbHble CUTyallUM Ha S3blKe anreOpbl, COCTABIAThH
BBIPAKCHMSI, YpaBHEHMS, HEPAaBEHCTBA U CHCTEMBl IO YCIOBUIO 3aJauH,
HCCIIEIOBATh MMOCTPOSHHBIE MOJICIIH C MCIIOJIb30BAaHUEM ariapara areopbl

OyHKIMH U TpaduKu

3.1

OnepupoBaTh MOHATUSAMH: TEpHOAMYECKass (DYHKIHSA, MPOMEKYTKH
MOHOTOHHOCTH (YHKIMH, TOYKH IKCTpeMyMa (YHKIMH, HauOOJbIIee H
HaMMEHbIIIee 3Ha4eHUs1 (QYHKIHMHA HA TPOMEXKYTKE; HUCIOJIB30BATh WX JUIA
uccienoBanus (QyHKIMH, 3aJaHHO rpaduKoM

3.2

33

34

OnepupoBaTh MOHATHAMH: IpaUKU MMOKA3aTEIbHOM, JOrapupMuIeckon u
TPUTOHOMETPUUECKUX (QYHKIMH; H300pakaTh HMX Ha KOOPJIWHATHOU
IUIOCKOCTH M UCIIOJIb30BATh JJIsl PEILIEHUS] ypaBHEHUI U HEPABEHCTB

N300paxaTh Ha KOOPAUHATHOM TIOCKOCTH TpaUKu TUHEHHBIX YpaBHEHUN
Y UCIIOJIB30BATh UX JIJISl PELLICHUS] CUCTEMbI JTMHEHHBIX YpaBHEHUI
Ucnonws3oBarh rpaduku (GYHKIMA [ HWCCIEAOBAHHUS TPOILIECCOB U
3aBUCHUMOCTEN U3 APYTrUuX YUeOHBIX AUCIUTIINH

4.1

4.2

Hauana matemaTnyeckoro aHaiusa

OnepupoBaTh MOHATUSMU: HEeTIpepbIBHAsL (YHKINSA, TIPOU3BOIHAS (PYHKIUH;
UCIIOJIb30BaTh T€OMETPHUECKUN U (DU3NYECKHI CMBICT TPOM3BOJHON JUIA
peleHus 3a1ad

Haxoauth  mpou3BOAHBIE  3JEMEHTApPHBIX  (QYHKIMM,  BBIYUCIATH
MPOM3BOJIHBIE CYMMBI, IPOU3BEACHHS, YACTHOTO (PYHKIIUH

43

4.4

Hcnonp30BaTh  MPOM3BOAHYIO  JUIsl  HCClenoBaHWs  (QYHKIUM  HA
MOHOTOHHOCTh M JIKCTPEMYMBI, TPUMEHSATh PE3YJIbTaThl HCCIEAOBAHHS K
MOCTPOEHHUIO IpapUKOB

Hcnonp3oBarh NpOU3BOJIHYIO JUIsl HAaXOXKJAEHUS HAWy4dlIEro pEeHIeHUs B
MPUKIIAIHBIX, B TOM YKCJIE COLUATbHO-I)KOHOMUYECKHUX, 3a7a4ax

4.5

OnepupoBaTh MNOHATUSMH: MEpPBOOOpa3Hass M WHTErpaji; IOHUMATh
reOMEeTPUYECKUi U (PU3NUYECKHI CMBICIT HHTETpaja

4.6

HaxonuThk mepBooOpa3Hble 3J€MEHTApHBIX (YHKINH, BBIYACISITh HHTETPAT
o ¢popmyne Herorona — JleiiGnua




4.7

Pemarn MNPUKJIAAHBIC 3ada4u, B TOM YUCIIC COLMAIbBHO-DKOHOMHWYCCKOI0 U
(1)I/I3I/ILI€CKOFO XapaxkTepa, Cp€acTBaM MaTEMaTHYCCKOI'O aHaIM3a



IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJIACC
IIpoBepsiemMblii 3JIeMeHT coAepPKAHUA
Kox
1 Yucna v BIYKCICHUS
Panuonanenple  uyncna.  OOBIKHOBEHHBIE M JECATUYHbIE JIpOOH, IMPOLIEHTHI,
11 OECKOHEUHBIE MEPUOANYECKHE IPOOH. ApHU(PMETHIECKHE OTEPAllMU C PAIIHOHATLHBIMU
' quCcIaMu, TpeoOpa30BaHUs YUCIOBBIX BhIpakeHU. [IpruMenenue npodeii u mporeHToB
JUISl peIIeHUs] IPUKIIAIHBIX 3aJ1a4 U3 Pa3IMuHbIX OTpaciiell 3HaHUI U peasIbHOM KU3HU
JeiicTBuTenpHble Yncia. PanoHanbHble U UppalMOHaIbHbIE Yicia. ApupMeTHIecKrue
1.2 omepamuu ¢ JecTBUTENBHBIMU 4YuciaMu. [lpuOnukEHHbBIE BBIUUCIEHMS, IpaBUiIa
OKpYIJIEHUS, IPUKUJIKA U OLIEHKA pe3yJibTaTa BHIYUCICHUN
Crenensb ¢ 1eabiM nokaszareneM. CTangapTHast popma 3anicH AeHCTBUTENBHOIO YHCIIA.
1.3 Hcnonp3oBaHue nmoaxoasueil GopMel 3amucu IeHCTBUTENBHBIX YUCEN AJS peIieHHs
NPaKTUYECKHX 3a/1a4 U IPEeACTaBICHUS JaHHBIX
14 ApudpmeTnueckuii KOpeHb HaTypaJbHOM cTeneHu. JledcTBus ¢ apumeTnuyecKuMu
' KOPHSIMU HaTypaJlbHOW CTETIEHU
15 CuHyCc, KOCHMHYC U TaHI'€HC YHCJIOBOIO aprymeHTa. ApKCHHYC, apKKOCHUHYC,
apKTaHT€HC YHCIOBOIO apryMeHTa
2 YpaBHEHMS U HEPABEHCTBA
2.1 ToxaecTBa U TOKJIECTBEHHbIE IPEOOpPa30OBaHUS
59 ITpeoOpa3oBaHue TPUTOHOMETPUUECKUX BbIpaxkeHUH. OCHOBHBIE TPUTOHOMETPHYECKUE
' hopmyIbI
’3 VYpaBHeHHe, KOopeHb ypaBHEHHs. HepaBeHCTBO, pelleHHe HepaBeHCTBAa. Meroa
' UHTEPBAJIOB
24 | Pemenue nenabix U JpoOHO-PALIMOHAIBHBIX YPABHEHUN 1 HEPABEHCTB
2.5 | Pemenue nppaloHaJIbHBIX YPAaBHEHUIN U HEPABEHCTB
2.6 | Pemenue TpUrOHOMETPUUECKUX YpaBHEHUI
57 [IpumeHeHne ypaBHEHNH U HEPABEHCTB K PELICHUIO MAaTEMAaTUYECKUX 3a/1a4 U 3a1a4 U3
' pa3INYHBIX 001acTe HAYKU U peallbHOM KU3HH
3 OyHKIMH U TpaduKu
31 Oynkius, crnocodbl 3amanus ¢yHkuumu. ['paduk QyHkiuu. BzaumHOo oOpaTHbIE
' GyHKIUHA
39 OOnactp ompenesneHUss W MHOXECTBO 3HaueHud QyHkuuu. Hymu ¢yHkuum.
' [IpomexyTKH 3HAKOMOCTOSAHCTBA. YETHBIE U HEUETHBIC PYHKIIUU
33 Crenennas (yHKIMSI C HaTypaJlbHBIM U TIENIBbIM TTOKa3aTeneMm. E€ cBoiicTBa u rpaduk.
' CaoiicTBa u rpaduk KOpHs n-0il cTeneHu
34 Tpuronomerpudeckass OKpPYKHOCTb, OIpEICICHHE TPUTOHOMETPUUYECKHX (YHKIUH

YHCIIOBOTO apryMeHTa




4 Hauana maTemaTHdecKoro aHanmsa
41 ITocnenoBaTeNbHOCTH, CIOCOOBI 3aJaHMs IOCIEAOBaTEbLHOCTEH. MOHOTOHHBIE
' [10CJIE€10BATENBHOCTH
Apudmerndeckass W reomeTpuueckas mporpeccur. beckoHedHO — yObIBaroImas
49 reomerpuueckas mnporpeccusi. Cymma OECKOHEUHO YOBIBAIOIIEH TIeOMETPUUECKOU
) nporpeccur. Dopmylia CIOXKHBIX MPOLUEHTOB. McCHNoOab30BaHUE MPOTPECCUM IS
pelIeHUs pealIbHBIX 3a7ja4 MPUKJIAIHOTO XapaKTepa
5 MHoOKeCTBa U JIOTHKA
MHoxecTBO, omepanuu HajJ MHOXecTBaMu. J[luarpammbl Oiinepa — Benna.
5.1 [IpuMeHeHrne TEOPETHUKO-MHOKECTBEHHOTO —anmapara [JjIsi ONHMCAaHUs pPeaIbHbIX
MIPOLIECCOB U SBJICHHM, PU PEIICHUH 3aa4 U3 IPYTUX yUYeOHBIX MIPEIMETOB
52 Onpenenenue, Teopema, CJIeICTBUE, JOKA3aTEIbCTBO
11 KIIACC
Kona IIpoBepsieMblii 3JIEMEHT CO/IePKAHUS
1 Yuncna 1 BEIYUCICHUS
1.1 Harypanbnbie u nenbie yncna. [Ipu3Haku AEITMMOCTH UEIBIX YUCEI
1.2 Crenens ¢ pallMOHAIBHBIM MOKa3arenaeM. CBOKCTBA CTETIEHH
1.3 Jlorapudm yucna. JlecaTuyHble U HaTypaibHbIE JOrapu(MbI
2 YpaBHEHHUS 1 HEpAaBEHCTBA
2.1 [Ipeo6pa3oBanue BbIpaxkeHU, copepKaluX Jorapu(mbl
2.2 [Ipeo6pa3oBanue BbIpake€HUH, CoAepKAIIUX CTEIIEHU C pAllMOHAIbHBIM MTOKa3aTeleM
2.3 [Ipumepsl TPUTOHOMETPUUECKUX HEPABEHCTB
24 [Toka3arenbHble ypaBHEHUS U HEPABEHCTBA
2.5 Jlorapudmuueckue ypaBHEHHUS U HEPABEHCTBA
26 CucreMbl TMHEWMHBIX YpaBHEHUH. PellleHne mpuKIaHbIX 3a7a4 ¢ MOMOIIBIO CUCTEMBI
' JIMHENHBIX YpaBHEHUI
2.7 CucTtembl 1 COBOKYITHOCTH PallMOHATIbHBIX YPaBHEHUN U HEPABEHCTB
)8 [IpumeneHnne ypaBHEHH, CUCTEM U HEPABEHCTB K PEIICHUIO MaTeMaTUYECKUX 3a/1a4
' W 3aJ1a4 U3 pa3IMyuHbIX o0acTell HAyKH U peasibHOM KU3HU
3 OyHKIMH U TpaduKu
Oyuknus. [lepuonnyeckue ¢GyHkuU. [IpoOMEKYTKH MOHOTOHHOCTH (YHKITUH.
3.1 MakcuMymMbl 1 MUHUMYMBI GyHKIUU. HauOomnpiliee W HauMEHbIEe 3HAUYCHUE
(GYHKIINHM Ha TPOMEKYTKE
3.2 Tpuronomerpudeckue GyHKIIUU, UX CBOMCTBA U TpadUKH
33 [TokazarensHas u norapudmudeckas pyHKIIUU, UX CBOMCTBA U rpaduKu
34 Hcnonp3oBanue rpadukoB PyHKIUHN I pEIICHUS YPABHEHHUH M IMHEHHBIX CUCTEM




Hcnonb3oBanue rpadukoB GyHKIMIA TSI HCCTIETOBAHUS MTPOILIECCOB U 3aBUCHMOCTEH,

3.5 KOTOpBbI€ BO3HUKAIOT NpPU PELICHUH 3a/ad W3 APYruX Y4eOHBIX MPEAMETOB H
peaIbHOM KU3HU
4 Hauana maTtemaTndeckoro aHaausa
4.1 HenpepsiBable yHKIMH. MeTO MHTEPBAIOB VISl PEIICHUS] HEPABEHCTB
4.2 [IpousBoanas ¢pynkunu. ['eomerpuueckuii 1 GU3NMUECKH CMBICI TPOU3BOIHOM
43 [TpousBogHbie 31MeMEHTApHBIX (PyHKUUNA. DOpMynbl HAXOXKIEHUS IPOU3BOJIHOM
' CYMMBI, IPOU3BEICHUS U YACTHOTO QYHKIUI
[Ipumenenne mTPOM3BOMHONW K UCCIEAOBAaHHIO (YHKIMI HAa MOHOTOHHOCTH U
4.4 9KcTpeMyMbl. HaxosxaeHne HanOONbIIEro M HAaMMEHbBILIEro 3HaYeHUs (QYyHKIUU Ha
OTpE3Ke
[Ipumenenne mpou3BOIHON JUIsl HAXOXKACHUS HAWIYUILIEro PEeLeHUs] B MPUKIIATHBIX
4.5 3amadax, JUIS OMpEJeNieHHs CKOPOCTH TpoIlecca, 3aJaHHOro (GopMysol wiu
rpaduKom
4.6 [TepBooOpasnas. Tabmuia mepBooOpa3HbIX
47 WuTerpain, ero reomeTpudeckuii U Gu3NUECKU CMbICI. BhlunciieHne nHTerpaia mno

dopmyne Hetorona — JleiiOnuna



IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon
NMPoBePSIEMOro
TpedoBaHus

IIpoBepsiemble TPeOOBAHHUS K MPEAMETHBIM Pe3yJibTaTaM OCBOECHHS
OCHOBHOI1 00pa30BaTe/IbHOI MPOrPaMMBbI CPeIHEro 06111ero
o0pa3oBaHus

Bnanenue wmeromamu J10Ka3aTeNbCTB, QJITOPUTMAMM PEILICHUS 3ajady;
yMeHue QGOopMyIUpPOBaTh U ONEPUPOBATh MOHATHUAMHU: OIpPEIEICHUE,
akcuoma, TeopeMa, CJIEeACTBHE, CBOICTBO, NpU3HAK, JI0KA3aTEIbCTBO,
paBHOCUIIbHBIE (OPMYIHUPOBKYU; MPUMEHATh UX; YMEHUE (POpPMYIHPOBATH
o0paTHO€ M IPOTUBOIOJIOKHOE YTBEPXKACHHUE, MPUBOAUTH HPUMEPHl U
KOHTPIIPUMEPBI, HUCIOJIB30BaTh METOJ MaTEeMaTHUYeCKOH WHIYKIUY;
IMPOBOAUTDL AOKA3aTCIIBHBIC pACCYXXACHUS ITPHU PCUICHUH 3a1a4, OUCHHUBATDH
JIOTUYECKYI0  TMPaBUIBHOCTh  PACCYXACHUW; yMEHHE  OINEepHUpOBaTh
MOHATHUAMU. MHOXCECTBO, IMOAMHOKCCTBO, OIICpalluyi HaJl MHOXCCTBAMU;
YMEHUE UCIOJIb30BaTh  TEOPETUKO-MHOXKECTBEHHBIM  ammapar  Juist
OnmrucCaHusd p€ajibHbIX MPOUECCOB U SIBJIEHUUN U Inpu p€IICHUU 3aaa4, B TOM
quclie U3 JPYTUX Y4eOHBIX MPEIMETOB; YMEHUE ONEPUPOBATh MOHATHIMHU:
rpad, cCBs3HBIN rpad, 1epeBo, MUK, Tpad Ha TUIOCKOCTH; YMEHHE 33]1aBaTh
U OMHCHIBATh Tpadbl pa3NIuYHBIMU CIIOCOOAMM; HCIIONB30BaTh Tpadbl MpU

pelieHuu 3aaa4d

YMeHue omnepupoBaTh MOHATHAMHU: HATypalbHOE YHCIIO, ILIEI0E YHUCIIO,
CTETIEeHb C IIeTIbIM MOKa3aTeNeM, KOpeHb HAaTypajJbHON CTENEeHHU, CTENEHb C
paIMOHATIFHBIM TTOKa3aTelleM, CTETIeHb C JIEHCTBUTENBHBIM MOKa3aTesIeM,
JorapupM YHuCla, CHHYC, KOCHHYC M TaHTEHC MPOMU3BOJBHOTO YHUCIA,
OCTaTOK IO MOJIYJIO, PALMOHAJIBHOE YHCIO, HPPAlMOHAIBHOE YHCIIO,
MHOXECTBAa HATYPaJbHBIX, IENbIX, PAIMOHAIBHBIX, JIEHCTBUTEIBHBIX
YHCeN; YMEHHE UCTIONb30BaTh MPU3HAKU JETUMOCTH, HAMMEHBIIUH 001Nt
JeUTeNlb W HauMeHbIllee o0Iee KpaTHoe, anroput™ EBkimma mnpu
pELICHUH 3a/1a4; 3HAKOMCTBO C Pa3JIMYHBIMHU MO3UIMOHHBIMU CHCTEMaMHU
CUHMCIICHUS; yMEHHE BBIIOJIHATH BHIYMCIICHHE 3HAUCHUH U ITpeoOpa3oBaHus
BBIPQKEHUI CO CTemeHsMH M Jorapupmamu, mnpeoOpa3oBaHus APOOHO-
pAalMOHANBHBIX ~ BBIP@KEHHWH; yMEHHE  ONEpPUPOBaTh  MOHATHSIMU:

nocCiaeca0BaTCIbHOCTD, apI/I(l)MeTI/I‘-ICCKaSI mnporpeccust, reoMETpuICCKad




mporpeccusi, OECKOHEYHO YOBIBalomas TreoOMETpUUYecKas IPOTPECCHs;
YMEHUE 3a/laBaTh IOCJIEIOBATEILHOCTH, B TOM YHCIE€ C MOMOIIBIO
PEKYPPEHTHBIX (OPMYJ; YMEHUE OTIEPUPOBATH MOHATUIMH: KOMILIEKCHOE
YHUCJIO, COMNPSDKEHHBIE KOMIUIEKCHBIE YHWCIA, MOAYJIb U  apryMEHT
KOMIUIEKCHOTO  4ucia, (opmMa  3amucu  KOMIUIGKCHBIX  YHCEN
(reomeTpudeckasi, TPUTOHOMETpUYECKass U anredpanyeckas); yMeTh
MIPOU3BOJUTh apU(PMETHUECCKUE JEHCTBHS C KOMIUICKCHBIMH YHCIAMU;
MPUBOAUTH MIPUMEPHI UCIOIB30BaHUS KOMIUIEKCHBIX YHCEN; ONEPUpPOBATH
NOHATUSAMU:  MaTpuma 2X2  u  3x3, onpeienuTeab  MaTpUIbI,

FCOMeTpI/ILIeCKI/Iﬁ CMBICJI OIIPCACIINTECIIA

YMmenue ONCprUpOBaTh MNOHATHUAMH: PpPALUOHAIBHBIC, HWPppalXOHAIbBHBIC,
IIOKa3aTCJIbHBIC, CTCIICHHBIC, J'IOl"apI/I(bMI/I‘ICCKI/IC, TPUTOHOMCETPHUYCCKHUEC
YpaBHCHHUA W  HCPABCHCTBA, HWX CUCTEMbI; YMCHHUC OIICPpHUPOBATH
HNOHATHUAMU. TOXIACCTBO, TOXIACCTBCHHOC Hp606p330BaHI/IC, YpaBHCHHC,
HCPAaBCHCTBO, CHUCTCMA ypaBHCHI/Iﬁ U HCPABCHCTB, PaBHOCHUIIBHOCTb
ypaBHeHPIﬁ, HCpPaBCHCTB MW CHUCTCM; YMCHHUC PpCIIATb YPABHCHUA,
HEpaBCHCTBA W CUCTEMBI C IIOMOLIBIO PAaA3JIMYHBIX HpI/IéMOB; peuaTtb
YpaBHCHHA, HCEPABCHCTBA W CHCTCMBI C IIapaMCTPOM; MPHUMCHATH
YpaBHCHUA, HEPABCHCTBA, UX CHUCTCMbI AJId PCIICHHUA MAaTEMAaTUYCCKHUX

3ala4q U 3aa4 U3 pa3JINIHbIX oOnacreit HAyYKH U peaanoﬁ KHU3HU

YMeHue omnepupoBaTh HOHATHUAMM: (DYHKIMS, 4YETHOCTh (YHKIMH,
NePUOANYHOCTh (YHKIIMH, OrPAaHUYEHHOCTh (YHKIUH, MOHOTOHHOCTh
GyHKLIMH, KCTpeMyM (yHKIMM, HanOojblllee U HaUMEHbIIEEe 3HAUCHHS
(GYHKIIMM Ha MPOMEXKYTKE, HENpepbIBHAs (PYHKIMs, aCUMOTOTHI rpaduka
¢GyHKUIMU, TepBas U BTOpas MPOU3BOAHAS (DYHKIIMH, T€OMETPHUECKUN U
¢busznyecKkuil CMBICII MPOU3BOAHOM, NEpBOOOpa3Has, ONpeIeTIEHHbII
UHTETpajl; YMEHHME HaXOAWUTh ACHUMITOTHI Tpaduka (GYHKIUH; yMEHHE
BBIUMCIATH  NPOM3BOJAHBIE  CYMMBI, TNPOM3BEICHHS, YacTHOIO U
KOMITO3UIIMN (YHKIMH, HAaXOAUTh ypaBHEHHE KacaTelbHOH K rpaduky
GyHKIMM; YMEHHE HaxOJUTh MPOU3BOAHBIE 3JIEMEHTAPHBIX (YHKIIHIL;
YMEHHUE HCIONb30BaTh MPOU3BOJIHYIO Ui HCCIeNOoBaHUA (YHKIHH,
HaXoJUTh HauOOJbIIME W HAaUMEHbIIME 3HAuYeHUs (YHKLUMHA; CTPOUTH
rpaduKd MHOTOWJIECHOB C HCIIOJIb30BaHUEM armapaTa MaTeMaTH4ecKOro
aHauu3a; MPUMEHATh IPOU3BOJHYI Ui HAXOXKJIEHWsS HAWIy4dlIero
pellieHusT B NPHUKIAJHBIX, B TOM YHCJIE COLUAIbHO-IKOHOMHUYECKUX H

bu3NYecKuX 3a/adax; HAXOJIUTh TUIOMIAAN U 00BEMBI (DUTYp C TTOMOIIBIO




HHTErpaga; NpUBOAWUTL HNPHUMEPbBI MATCMATHUYCCKOIO MOACIUPOBAHUA C

noMoIIbI0 AU QepeHnnanbHbIX ypaBHEHUH

YMenue onepupoBaTh NOHATUSAME: TpapuK QyHKIMH, oOpaTHAs (yHKLN,
KOMITO3ULMST (DYyHKUMH, JTUHEHHas QYHKIMA, KBagpaTH4yHas (QyHKIuS,
pauvoHanmbHass (QYHKIUS, CTENeHHas (QYHKUIUS, TPUTOHOMETPUYECKHE
(GyHKIMM, OOpaTHBIE TPUTOHOMETPUYECKHE (YHKIUH, MOKa3aTelbHas U
jgorapupmuueckas (yHKIHUW; yMEHHE CTPOUTh TpapuKH HM3yYEHHBIX
GyHKUMA,  BBIMNOJMHATH  TIpeoOpa3oBaHus  rpadukoB  (QyHKIUH,
UCTIONIB30BaTh Tpa(uKH Ui U3y4EHHs MPOLECCOB M 3aBHCUMOCTEH, MpH
pelIeHUH 33j7a4 M3 APYrHX y4eOHBIX NPEIMETOB M 33/a4 M3 pealbHON
KU3HH; BBIpaXaTh (OpMyJIaMH 3aBUCHMOCTH MEXAY BEIWYHMHAMHU;
UCIIONIb30BaTh CBOWMCTBA W TpaduKu (YHKUMH U pelIeHHs ypaBHEHHH,
HEpaBEHCTB M 3aJa4y C MapaMeTpamMH; H300paxaTb Ha KOOPIWHATHOM

IIJIOCKOCTHU MHOXKCCTBaA peH_ICHI/II‘/'I ypaBHeHPIfI, HCPABCHCTB U UX CUCTCM

YMeHue pemath TEKCTOBBIE 3a/auM Pa3HbIX THUIIOB (B TOM 4YHCIE Ha
IPOLEHTHI, AOJIM U YacTH, Ha JBUXKEHHE, pabOTy, CTOMMOCTb TOBapOB
yCIIyT, HAJIOTH, 3a/a4d M3 00JACTH yNpaBJIE€HUs JUYHBIMU M CEMEHHBIMU
(¢uHaHCaAMM); COCTaBJISITh BBIPAXKEHUS, YPABHEHMs, HEPAaBEHCTBA U HUX
CUCTEMBI II0 YCIIOBUIO 3aJlayd, HUCCIIENO0BATh IIOJY4YEHHOE pELICHUE U
OLIEHUBAaTh IPABJONOAOOHOCTh pPE3YIbTAaTOB; YMEHHME MOJCINPOBATH
pealbHBIE CUTyallMM Ha S3bIKE MAaTEMAaTUKH; COCTaBIATH BBIPAKEHHUS,
YpaBHEHUS, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBHIO 3aJa4M, UCCIIEIOBATh
IOCTPOCHHbIE ~ MOJIEIM C  HUCIOJb30BAHMEM  ammapara  anreopsl,

WHTEPIPETUPOBATH MTOITYYEHHBIN pe3yabTaT

YMeHue onepupoBarh MOHATUSMU: CpelHee apupMeTHUecKoe, MeAHaHa,
HauOoJblllee U HaUMEHbIIIee 3HAUYEHUs], pa3Max, JUCIepCcus, CTaHIapTHOE
OTKJIOHEHHE YHCIIOBOTO HabOpa; yMeHHe W3BIEKaTh, MHTEPIPETHPOBATH
uH(pOpMallnIO, MPEACTAaBICHHYIO B Ta0IUIaX, Ha AUarpaMmax, rpaukax,
OTpaXKaIOIYI0 CBOWCTBA PEAJIbHBIX IIPOLIECCOB U SIBJICHUH; NPEACTABIATh
UHQOpPMALIMI0 C [OMOIIBI0 TabaWIl W JAuWarpaMM; HCCIElI0BaTh
CTaTUCTHYECKUE JAaHHBIE, B TOM YHCJIE C TNPUMEHEHHEM TIpadUuUecKux
METO/0B U IEKTPOHHBIX CPEICTB; rpa)uuecKy UCCIe0BaTh COBMECTHbBIE

HaOJI0IEHNUS C MOMOIIBIO JHarpaMM pacCeUBaHUs U JMHEHHON perpeccun

YMeHue OmnepupoBaTh IOHATUAMU: CIyY4aWHBIA OIBIT U CIIydalHOE

coOBbITHE, BEPOSITHOCTh CIYy4aHOTO COOBITHS; YMEHUE BBIYUCIATH




BEPOSITHOCTh C HCIOJb30BAaHHEM TIpaUUecKHX METOMIOB; MPHUMEHSIThH
GOpMyIBI  CIOKECHHSI U YMHOXXEHHUS BEPOSITHOCTEH, (OpMyIly IMOJIHOM
BeposTHOCTH, hopmyny bepHymm, koMOuHaTOpHBIE (aKThl U (HOPMYIIBI;
OIICHUBATh BEPOATHOCTH PEATbHBIX COOBITHI; yMEHHE OIEePUPOBATH
NOHATUSMH:  CIlydaiiHas BEJIMYMHA, pAaCHpe/elieHHe BEPOSITHOCTEH,
MaTEeMaTHYECKOe OXHJIaHWEe, IUCIEPCHS W CTAaHJAPTHOE OTKIOHEHHUE
CIIyYallHOW  BENWYMHBI, (QYHKIUW  pacHpeieiieHUs W  IUIOTHOCTH
PaBHOMEPHOTO, TIOKA3aTEIILHOTO U HOPMAJIBHOTO pacIpeesieH i, yMeHue
UCIIOJIB30BaTh CBOMCTBA M3YYEHHBIX PACIPEICICHUN /ISl pEIICHUs 3a/1ay;
3HAKOMCTBO C IOHSATHUSMU: 3aKOH OOJIBIIUX YHCE, METOABI BHIOOPOUYHBIX
UCCIIC/IOBAHMI;, YMEHUE TPUBOJUTH IPHUMEPHl TPOSBICHHUS 3aKOHA
OOJBIIMX YHUCEN B MPUPOIAHBIX W OOIIECTBEHHBIX SBJICHHSX; YMEHUE
OIEPHPOBATH TMOHITUSMHU: COUYETAHUE, NEPECTAHOBKA, YUCIIO COYCTAHUH,
YUCIIO  TIEPEeCTaHOBOK; OwmHOM  HpBIOTOHA; yMEHHE  TPUMEHATH
KOMOWHATOPHBIC (PaKThl U PACCYXKACHUS JUIS PEIICHUS 3ajad; OIICHUBAThH
BEPOSTHOCTH PEATBHBIX COOBITHIA; COCTABISTh BEPOSITHOCTHYIO MOJICNbh U

UHTEPHPETHPOBATH NOTYUECHHBIH pe3ynbTaT

YMeHue onepupoBaTb IMOHATUSAMH: TOYKA, MpsAMas, IUIOCKOCTH,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYNHA YIJIa, IUIOCKUHN YroJj, JBYTPaHHbBIN
yroj, TPEXIPaHHBIA YIOJl, CKPELIUBAIOIINUECS IPSAMbIE, [1apalIeIbHOCTh U
NEPNCHAUKYIIAPHOCTh IPAMBIX H HHOCKOCTCﬁ, yrojia MEXAy IPIMbIMHU,
Yroa MeXAy IpsAMOM U IUIOCKOCTBIO, YroJl MEXKAY IUIOCKOCTAMH,
paccTosiHue OT TOYKH JI0 IUIOCKOCTH, PAaCCTOSHHE MEXAY IPSIMBIMH,
pPacCTOSIHUE MEXKIY IIJIOCKOCTSMHU; YMEHHME HCIOJIb30BaThb IPU PELICHUU
3aga4 U3Y4YCHHBIC (baKTBI U TCOPEMBI INIAHUMETPUHU, YMCHHUEC OLICHUBATH
pasMepbl OOBEKTOB OKPYXKAIOIIEr0 MHpa; CTPOUTh MaTeMaTH4eCKue
MOACIM C MOMOMIBIO TCOMETPUUCCKHX MOHATHH U BCJIIMYMH, peIIaTb

CBA3aHHBIC C HUMU ITPAKTHYICCKUC 3a1a4Un
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YMeHue omepupoBaTh MOHATUAMU: IUIOIIAAbL (GUIYphl, 00BEM (GUTYpHI,
MHOTOTPaHHUK, MPaBUIbHBIH MHOTOTPAaHHUK, CEYEHHE MHOTOTpaHHUKA,
Ky0, mapajienenuresn, OpuU3Ma, NOHpamMuIa, (Urypa U TOBEPXHOCTh
BpallleHNs, LMIMHApP, KOHyc, wap, cdepa, miomans chepsl, IUIOMAIb
MOBEPXHOCTH NHUPAMHUBI, MPHU3MBI, KOHYyca, LWIMHApPA, 00BEM KyOa,
IOPSAMOYTOJIBHOTO MapajuleenuIeaa, HUpaMHUabl, MPU3MbI, LHIMHIPA,
KOHyca, I1apa, pa3BEpTKa MOBEPXHOCTH, CEYEHMsI KOHyca M LMJIMHIpA,

napauiCiIbHbIE OCHM HWJIM OCHOBAaHWIO, CCYCHHUC Iapa, IILIOCKOCTb,




Kacaromasicss cepbl, HWIMHIpPA, KOHyCa; YMEHHE CTPOUTbh CEueHHUe
MHOTOTpaHHHKa, W300paXkaTb MHOTOTPAaHHHUKH, (UTYpbl U TOBEPXHOCTH
BpalICHUs, UX CEUEHHUs, B TOM YHCJIE C IOMOIIBIO 3JIEKTPOHHBIX CPEICTB;
yYMEHHUE TMPHUMEHATh CBOMCTBA T€OMETPUYECKUX (DUTYpP, CaMOCTOSITEIHHO
bopMynupoBaTh onpeAeacHus u3y4aeMbIx (PUryp, BBIIBUTATH THIIOTE3bI O
CBOWCTBAaX M IMpPH3HAKaX T'€OMETPHUUYECKUX (Uryp, OOOCHOBBIBATH WIIH
OmnpoBepraTh HX; YyMEHHE NPOBOAUTH KiaccHUPUKauioo GuUryp Imo
Pa3IMYHBIM TPU3HAKaM, BBIOJHATH HEOOXOJUMBIE JIOTIOJHUTEILHBIC

IMOCTPOCHUA

11

YMeHHe  onepupoBaTh HOHATHUSMH: JIBIDKEHHE B IPOCTPAHCTBE,
napajuIeIbHBIA TIEPEHOC, CHMMETPHSI Ha TUIOCKOCTH U B TIPOCTPAHCTBE,
MOBOpOT, mpeoOpa3oBaHue M0A00Us, TOA00HBIE (GUTYPBI; yMEHUE
pacmo3HaBaTh paBHBIC W TOJO0HBIC (DUTYPHI, B TOM YHCJIEC B TMPHPOJE,
UCKYCCTBE, apXUTEKTYPE; MCIIOJIb30BaTh T€OMETPUUYCCKHE OTHOLICHUS TIPU
pelICHUH 3a/iad; HaXOJWTh T'COMETPHYCCKHE BEIUYHMHBI (JTMHA, YTOJI,
II0IaAb, 00BEM) TIPU PEIICHUU 3a/1a4 U3 IPYTUX YYCOHBIX MPEIMETOB U
U3 peaTbHOW JKU3HU;, YMEHHE BBIUUCISITH TEOMETPUUYCCKUE BEITMYUHBI
(ImuHA, Yroi, IUIOMaAb, OOBEM, IUIOMIAAh TOBEPXHOCTH), HUCHOIB3YS
W3YYCHHBIC (OPMYIBI MU METOABI, B TOM YHCIE: IUIONAb TOBEPXHOCTH
MUpaMUIbl, TPU3MBI, KOHYCa, HWIMHIpA, MJOoHaab cdepsl; 00bEM Kyoa,
NPSIMOYTOJIBHOTO  TIapaJUIeNIeNUIela, MUPAMUIbI, TPU3MBI, I[THIMHJIPA,

KOHYCa, [l1apa; YMCHHUEC HAXOAUTb OTHOLICHUEC 00BEMOB HOI[O6HBIX CI)I/Il"yp

12
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YMeHnue ONCpHUPOBATH NOHATUAMU: MIPAMOYT'OJIbHASA CHUCTEMaAa KOOpPAUWHAT,
BCKTOpP, KOOPAWHATBHI TOYKH, KOOPAWHATBI BCKTOpAa, CymMMa BCKTOPOB,
MMPOU3BCACHUC BCKTOpAa Ha 4YHCJIO, Pa3JIOKCHUC BCKTOpa II0 6a3I/ICY,
CKaJILIpHOC IMPOM3BCIACHUC, BCKTOPHOC IIPOMU3BCIACHUC, YIroll MCKIY
BCKTOpaMHu; YMCHUC HCIIOJIb30BATb BCKTOpHBIfI u KOOp,Z[I/IHaTHLII\/'I METO
AJI pEHICHUA rCOMCTPHUYICCKUX 3ada4 U 3aJia4 JpYyTUxX y’—Ie6HBIX opeaAMETOB
YMenue BLI6I/IpaTB MNOAXOOSAIINN METO JJIs peliCcHud 3ala4r,; TIOHNMaHHC
SHAYUMOCTH MATEMAaTHUKH B HU3YYCHHU MPUPOJHBIX U 06H1€CTBGHHI)IX
nmponeccoB u ﬂBHeHHﬁ; YMCHHUC pacClio3HaBaTb IIPOSBJIICHUC 3aKOHOB
MAaTE€MAaTUKN B UCKYCCTBE, YMCHHUEC IMPUBOJUTH IPUMEPLI MATEMATUYCCKUX

OTKPBITUMA POCCUMCKON U MUPOBOM MaTeMaTUYECKOU HAyKH




IIEPEYEHD 2JIEMEHTOB COIAEPKAHUS, ITIPOBEPAEMBIX HA EI'D
ITO MATEMATHUKE

Koxa

HpOBepﬂeMbIﬁ 3JIEMEHT COACPKAaHUSA

Yucna 1 BEIUUCIIEHUSA

1.1 Hatypanbhslie u nensie yncina. [Ipu3Haku JeTUMOCTH LENbIX YHCEl
12 Panmonanbupie  ymcna. OOBIKHOBEHHBIE U JIECATHYHBIC JPOOH, MPOICHTHI,
' 0OeCKOHEUHBIEC IEPUOTUIECKUE IPOOH
13 Apudmerndeckuii KOpeHb HATYpaIbHOU cTereHu. JleHCTBUS ¢ apuMeTHIECKUMU
' KOPHSIMU HAaTypaJIbHOW CTETICHU
L4 Crenens ¢ 1enpiM 1nokasarenaeM. CTeneHb ¢ pallMOHaNIbHBIM IoKa3aTeseM. CBolicTBa
' CTETEHU
L5 CuHyc, KOCHMHYC W TaHTEHC YHCIOBOTO apryMeHTa. ApKCHHYC, apKKOCHHYC,
' ApKTaHT'€HC YUCIIOBOIO apryMeHTa
1.6 Jlorapudm uncna. JlecaTuyHble U HaTypaJlbHbIE JOrapHUPMbI
JeiicTBuTenpHble uucina. ApudpMeTHyYecKHe onepauud ¢  JIeHCTBUTENbHBIMU
1.7 yuciaamu. [IpuOnmk€HHble BRIYMCICHUS, IPaBUIa OKPYTJICHHUS, IPUKHUIKA U OLEHKA
pe3yJibTaTa BEIYMCIECHUM
1.8 [Ipeo6pa3oBanue BbIpaxeHUI
1.9 KommnekcHeie uncna
2 YpaBHEHHS 1 HEPABEHCTBA
2.1 Ilenbie U QPOOHO-PAIMOHAIBHBIC YPABHEHUSI
2.2 HppauroHanbHble ypaBHEHHS
2.3 Tpuronomerpuieckue ypaBHEHUs
24 [Toxa3zaTenbHbIE U JOTapUPMHUUECKUE YPABHEHHS
2.5 Lenble u 1poOGHO-palIMOHATbHBIE HEPABEHCTBA
2.6 HppanuonaibHble HEPaBEHCTBA
2.7 [Toxa3zaTenbHbIe U JOrapuPpMHUUECKIE HEPABEHCTBA
2.8 Tpuronomerpuyeckue HepaBEHCTBA
2.9 CucreMbl 1 COBOKYITHOCTH YPAaBHEHHU U HEPABEHCTB
2.10 YpaBHeHMs1, HEpaBEHCTBA U CUCTEMBI C TapaMeTpaMu
2.11 Marpuia CUHCTeMBI TMHERHBIX ypaBHEHHH. ONpeaenTellh MaTPUIIBI
3 DOyHKINUH U TpaPUKH




Oynkuus, cnocodbl 3amanus ¢yHkuuu. ['padux ¢ynkuuu. B3aunmuo oOpaTHBIE

> ¢ynkunu. YétHeie 1 HeuéTHBIe pyHKuMU. [lepuogmueckue GpyHKIIH
OO6nactp ompeneneHuss W MHOXECTBO 3HadeHMH ¢yHkuuu. Hymn ¢yHKumm.
39 [IpomMexxyTKH  3HAKOMOCTOSHCTBA.  [IpOMEXYyTKM  MOHOTOHHOCTH  (DYHKIIHH.
' Makcumymbl U MuUHUMYyMBl (yHKIuH. HanGonbliee u HauMeHblllee 3Ha4YeHUE
(GYHKLNU HAa IPOMEKYTKE
13 CrenenHas (QyHKIMSA C HaTypajlbHbIM M LE€JbIM IOKa3areneM. EE cBolicTBa u
' rpa¢uk. CBoiicTBa 1 rpaduK KOpHS 1-0i CTETIEHU
34 Tpuronomerpuyeckue GyHKINU, UX CBOHCTBA U TpaduKu
3.5 [oka3zatenpHast u norapudmudeckas GyHKIHH, UX CBOWCTBA U TPapUKU
16 Touku paspeiBa. AcumnToTel rpadukoB ¢yakmmit. CpoiicTBa  QyHKIHH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 ITocnenoBaTeIbHOCTH, CIIOCOOBI 3aMaHus [IOCIEA0BATEILHOCTEN
3.8 Apudmerndeckast 1 reoMmeTpudeckas mporpeccur. @opmyina CII0KHBIX MPOLIEHTOB
4 Hauana matemaTundeckoro aHanusa
4.1 [TpousBonHas Gynkiuu. [Tpon3BoaHbIe 31eMEHTAPHBIX (QYHKIMH
[IpuMeHeHHe TPOM3BOAHOM K HCCIEAOBaHUIO (YHKIMA Ha MOHOTOHHOCTh U
4.2 sKcTpeMyMbl. HaxoxaeHne HaubosblIero 1 HauMEHBIIEro 3HaueHus: (QyHKIMU Ha
oTpe3Ke
4.3 [TepBooOpaznas. MuTerpan
5 MHoxecTBa U JIOTHKA
5.1 MHOXecTBO, ornepaluy HajJ MHOKecTBamMu. J(uarpammer Diinepa — Benna
5.2 Jloruka
6 BeposiTHOCTB U cTaTHUCTHKA
6.1 OmnncarenbHas CTATHCTHKA
6.2 BeposiTHOCTB
6.3 KombunaTtopuka
7 I'eomerpust
7.1 durypsr Ha IIOCKOCTH
72 [IpsiMble 1 TIOCKOCTH B MIPOCTPAHCTBE
7.3 MHororpanHuKu
7.4 Tena 1 MOBEpXHOCTH BpalllCHUS
7.5 KoopauHatsl 1 BEKTOPBI




YUYEBHO-METOJNYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

Maremartuka. Anredpa 1 Hayalla MaTeMaTUYeCKOro aHanusa; 11 kmacc.
yrayosenHoe ooyuenue Mepansak A.I'., Homuposckuii JI.A., [Tonskos B.M.;
nox penakiueit [Togonsckoro B.E. O61iecTBO ¢ orpaHMueHHOM
orBeTcTBEHHOCThIO N3narenbckuil neHtp «BEHTAHA-I'PA®y;
AxnmonepHoe obuiectBo «M3narensctBo «lIpocBemenne»

YMK: Anrebpa u Hauasia MaTematuueckoro anaiauza. 10-11. Anumos LA, u
np. ba3oBelii 1 yriyOieHHBINH YPOBHU

METOAUYECKHUE MATEPHUAJIBI IUISA YUUTEJIA

IHU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HHTEPHET
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