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MNOACHUTEJIBHASA 3AIINCKA

VY4eOHbIll Kypc «Asredpa W Hayajla MaTeMaTHYECKOIO aHaIN3a» SIBISIETCA
OJHUM M3 HauOoJiee 3HAUMMBIX B IPOrpaMMe€ CpeJHEro ooiero oOpa3oBaHMS,
MTOCKOJIBKY, C OJIHOM CTOPOHBI, OH OOECTeUYnBACT WHCTPYMEHTAIbHYIO 0a3y is
U3YyYEHHUS BCEX €CTECTBEHHO-HAYUYHBIX KypCOB, a C IPYroi CTOPOHBI, (hopMUpYET
JIOTHYECKOE M a0CTPAKTHOE MBIIUIEHUE O0y4arolUXcs Ha YpPOBHE, HEOOXOAMMOM
JUIsL OCBOEHUS MH(POPMATUKHU, OOIIECTBO3HAHNUS, UICTOPUH, CIIOBECHOCTU U JIPYTHX
JUCIMIUIMH. B paMkax maHHOro y4yeOHOro kypca oOydaromuecs OBJIAJEBAIOT
YHHUBEPCAJbHBIM S3BIKOM COBPEMEHHON HayKH, KOTOopas (OpMyJIHpyeT CBOU
JOCTHKEHHS B MaTeMaTu4eckoi hopme.

VY4eOHbIil Kypc anreOpbl M Hayal MAaTeMaTUYECKOTO aHalW3a 3aKia/(bIBacT
OCHOBY JJI YCIEUIHOIO OBJIQJCHUsI 3aKOHaMU (U3MKH, XHUMHUH, OHOJIOTHUH,
MOHMMAaHHUS OCHOBHBIX TCHICHIIUN Pa3BUTHUSI SKOHOMHUKH U OOIIECTBEHHOW JKU3HH,
MO3BOJIAET OPHEHTHUPOBATHCA B COBPEMEHHBIX IH(PPOBBIX U KOMITBIOTEPHBIX
TEXHOJOTHIX, YBEPEHHO HCIIONB30BaTh UX IS JajbHEHWIIero oOpa3oBaHUsA U B
NOBCEIHEBHOH kM3HU. B TO ke Bpemsi oBlajieHHE aOCTPAaKTHBIMU M JIOTUYECKU
CTPOTMMHU KOHCTPYKIHUSIMU anreOpsl M MaTEeMaTHYECKOro aHalii3a pa3BUBAET
YMEHHE HaXOIUTh 3aKOHOMEPHOCTH, OOOCHOBHIBATH HMCTUHHOCTH, JIOKa3bIBAThH
YTBEPKACHUS C TIOMOINBIO MHAYKIIMH U PAcCyXKIaTh JEAYKTUBHO, HMCIOJIb30BATh
0000IIeHNE W KOHKpETH3aluio, a0CTparupoBaHWE U AaHAJIOTHI0, (OpMUpPYET
KpEaTUBHOE U KPUTUYECKOE MBIIICHUE.

B xone uzyuyenus yueOHOro kypca «Ainrebpa M Hadajla MaTeMaTH4YE€CKOIO
aHam3a» 00ydYaroIIuecs IMOTyYaroT HOBBIA OMBIT PEIICHUs MPUKIAJHBIX 3a/ad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJEIIEH PEaJbHbIX CUTYAlUH,
UHTEPIPETAllUd  TOJYYEHHBIX  pPEUICHWH, 3HAKOMSTCA C  [pUMEpaMu
MaTeMaTUYECKUX 3aKOHOMEPHOCTEM B MpHUpPOAE, HayKe U HCKYCCTBE, C
BBIIAIOIIMMUCS MATEMAaTUYECKUMHU OTKPBITHSIMHA U UX aBTOPAMHU.

YyeOHblld Kypc 00J1aaeT 3HAYUTENbHBIM BOCIHUTATEIbHBIM MOTEHIIHAIIOM,
KOTOPBI peanu3yeTrcs Kak uepe3 Yy4eOHBbId MaTepuaj, CHoCOOCTBYIOIIUI
(GbOpMHPOBAHUIO HAYYHOTO MHUPOBO33PEHHS, TaK M dYepe3 crenuduky ydeOHO
NEeSTEIbHOCTH, TpeOyroleld MpPOJOIKUTENbHOM  KOHIIEHTpAalMd BHUMAaHU,
CaMOCTOSITEIFHOCTH, ~AaKKypaTHOCTH M OTBETCTBEHHOCTH 3a  IIOJyYCHHBIH
pe3ynbTar.

B ocnoBe wmeroauku oOyueHus aiareOpe M HadyajlaM MaTEeMaTHYECKOTO
aHaJln3a JICKUT ACSITebHOCTHBIN NPUHIUI 00yUYeHHUS.

B crpykType yueOHOro kypca «Ausrebpa M Hadajga MaTeMaTH4YE€CKOTrO
aHaJIKM3a» BbIJICJIEHBI CIEAYIOUIUE COAepKATEIbHO-METOAUYEeCKUEe TuHuu: «Yucna
U BBIYUCIICHU», «DyHKIIUU U Tpadukny, «YpaBHEHUS U HEpaBeHCTBa», «Hauama
MaTeMaTHYeCKoro aHanusa», «MHoxecTBa u  Joruka». Bce ocHoBHbIE



COJEPKATENbHO-METOANUECKUE JIMHUM HU3Yy4YaloTCs Ha MPOTSHDKEHUU JABYX JIET
oOydeHHusI Ha YpOBHE CpeIHEro oOImero oOpa3oBaHUs, €CTECTBEHHO JOTIOJHSIS
JpyT Ipyra U MOCTETEHHO HACHIIIAsICh HOBBIMH T€MaMU U pasjnenaMu. J[aHHBIHI
y4eOHBI KypC SBISIETCA HMHTETPATUBHBIM, IIOCKOJIBKY OOBeAUHSET B cebe
coJlep)KaHUEe HECKOJIbKUX MAaTeMaTUYeCKUX JUCUUIUIMH, TakuX Kak anreopa,
TPUTOHOMETpPHUSI, MAaTEeMAaTHUYECKUN aHAINU3, TEOPUsS MHOXKECTB, MaTeMaTH4YecKas
jgoruka u apyrue. [lo Mepe Toro kak oOydaromiuecs OBIaAeBalOT Bc€ Oosee
HIMPOKUM MAaTEeMaTHUYECKUM ammapaTroM, Y HUX MOCJIe0BaTeIbHO (HopMUpyeTcs U
COBEPILIEHCTBYETCS YMEHHE CTPOUTh MAaTeMaTHYEeCKyl0 MOJIeJh peajbHOM
CUTYallUH, PUMEHATh 3HAHUS, MOJYYCHHbIC MTPU U3YYEHUH Y4EeOHOTO Kypca, JUis
peIIeHUs] CaMOCTOSITETFHO CHOPMYIUPOBAHHON MaTeMaTHYECKON 3a7au, a 3aTeM
WHTEPIIPETUPOBATH CBOM OTBET.

CopnepxxarenpHo-MeTOIMYecKas: JUHUS «Yucia W BBIYMCICHUS) 3aBEpIIACT
(bopMUpOBaHNE HABBIKOB MCIOJIb30BaHUS JAECUCTBUTEIBHBIX YHCEN, KOTOPOE ObLIO
Ha4yaToO Ha YPOBHE OCHOBHOTO 00111er0 00pa3oBanus. Ha ypoBHe cpeaHero oo0iiero
oOpa3oBaHus 0co0O€ BHUMaHue yAensieTcss (OPMUPOBAHHMIO  HABBIKOB
palMoOHATBHBIX BBIUMCICHUM, BKJIIOYAIOMIUX B CEOS MCIOIB30BAHUE Pa3THMUHBIX
dopM 3amucu 4yMcia, YMEHHUE JeJaTh NPUKUJKY, BBIIOJHATH NPUOIMKEHHBIE
BBIUMCJICHHS], OLIEHUBATh YHUCIIOBBIE BBIpAXEHHS, pabOTaTh C MaTeMaTHYECKUMU
KOHCTaHTaMH. 3HAKOMbIe OOYYarOMIMMCS MHOXKECTBA HATypajbHBIX, IIEIbIX,
palMiOHANbHBIX W JCHCTBUTENBHBIX  YHUCEN  JIOMOJHSIOTCS  MHOXECTBOM
KOMIUIEKCHBIX 4YHCell. B KakIoM M3 3TUX MHOXECTB pPAacCMaTpUBAIOTCS
CBOMCTBEHHbIE €My cleuu(puYecKue 3aJaud U ONepaluu: JeJeHHE Haleo,
ONEPUPOBAHUE OCTaTKaMU Ha MHOXECTBE LEJbIX 4YHUCeN, O0coOble CBOMCTBA
palMoHANBHBIX M HUPPAIMOHATBHBIX YKCEN, apu(METHIECKHIE ONEpalni, a TaKkKe
U3BJICUCHUE KOPHSA HATYpaTbHOW CTETIEHH Ha MHOXKECTBE KOMILJIEKCHBIX YHUCEIL.
bnarogapss mocinenoBaTenbHOMY paCHIMPEHUIO Kpyra HCIOJIb3YEeMbIX YHUCEN U
3HaKOMCTBY C BO3MOYKHOCTSMU MX NMPUMEHEHHS Ul PELIEHUsS Pa3iNyuHbIX 33134
dbopMupyeTcsi TpeCTaBICHNE O €IUHCTBE MATeMAaTUKH KaKk HayKH U €€ POJH B
MOCTPOCHUU MOJIEJICH PEalbHOTO MHpa, MIMPOKO HCIOJIB3YIOTCA 0000IIeHue M
KOHKPETH3AIHSI.

JIuaust «YpaBHEHUSI U HEPABEHCTBA» pEAJU3yeTCs Ha MPOTSHKEHUHM BCETO
oOyueHusi Ha YpOBHE CpeIHEero oOmiero oOpa3oBaHUs, MOCKOJIbKY B KaXKJIOM
pasaene IIporpaMMbl MpEeayCMOTPEHO pEIIEHHWE COOTBETCTBYIONIMX 3amad. B
pesynbraTte OoOydaromuecss OBIAAEBAIOT PAa3IMYHBIMH METOJAAMH  PEIICHHS
palMoHaNbHBIX, HpPpAalMOHAIbHBIX, IOKAa3aTEeNbHbIX, JOTapUPMUUECKUX U
TPUTOHOMETPUUYECKUX ypPAaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKxke 3ajad,
colepkamx mnapamerpsl. [lodydeHHbIE yMEHHsS IIMPOKO HCHOJIb3YIOTCS MpH
UCCIIeIOBaHNH (DYHKIUI C TIOMOIIBIO MPOU3BOJHON, MPU PEIICHUH TPHUKIATHBIX



3a]a4 W 3a7a4 Ha HaXOXKJIEHHE HauOOJBIINX M HaWUMEHBIINX 3HAYCHUH (PyHKLIUU.
Jlannast copepkarenbHas JTMHUS BKIIIOYAaeT B ceOs Takke (OpMUPOBAHUE YMEHUN
BBIMIOJHATH  pacuéTel 1o  (opmyrnam, mpeoOpa3oBaHus  PalMOHAIBHBIX,
UPPALMOHATIBHBIX W TPUTOHOMETPUUYECKUX BBIPAKEHHM, a TaKXKe BbIPAKECHUM,
coJlepKallluX CcTerneHu W Jiorapudmbel. brarogaps uzydeHuio anredpandeckoro
MaTepuasa NPOUCXOJUT  JAJIbHEWIEeEe  pa3BUTUE  AJTOPUTMUYECKOIO U
abCTPaKTHOTO MBILIUICHUS O0y4aroumxcs, (pOpMHUPYIOTCS HaBBIKU JETyKTHBHBIX
paccyxJieHuid,  pabOTbl C  CHMBOJBHBIMH  (QopMaMu,  MPEICTABICHUS
3aKOHOMEpPHOCTE W 3aBUCUMOCTEH B BHJI€ PAaBEHCTB U HEpPaBEHCTB. AnrebOpa
npemyaraeT 3(PQGEeKTUBHbIE HMHCTPYMEHTHI JUIsl PEIIEHUS MPaKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3a/]1a4, HArJIAHO JEMOHCTPUPYET CBOM BO3MOXHOCTH KaK
A3bIKa HAYKH.

ConepxxarenpHo-MeToIM4ecKass JHHUS «DYyHKIUM U TpapuKu» TECHO
neperjeTaeTcs ¢ IPYyTrMMM JIMHUSIMU y4e0HOro Kypca, IMOCKOJIBKY B KaKOM-TO
CMBICJIE 3aAa€T MOCIEA0BATEIbHOCTh U3YUEHUs MaTepuana. M3ydeHue creneHHoun,
MOKa3aTeJIbHOM, JIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIMMI, UX CBOWMCTB
U rpaMKOB, UCIOJIb30BaHUE (PYHKUMU 7S pelleHus 3a1ad U3 APYruX y4eOHBIX
IIPEIMETOB U PEAIBHON KU3HU TECHO CBSA3aHO KAK C MAaTEMaTHYECKUM aHAIU30M,
TaK U C pElICHHEM ypaBHEHUN U HepaBeHCTB. [Ipu 3TOM OonblIoe BHMMAaHHE
yaensercs (OPMUPOBAHUIO YMEHHUs BBIpaKaTh (hOpMyJaMu 3aBHCUMOCTH MEXKIY
pa3NUYHBIMH BEJIMYMHAMH, HCCIEAOBaTh IMOJYyYEHHbIE (PYHKIUHU, CTPOUTH HX
rpaduku. Marepuan 3Tol cofepKaTelIbHON JTMHUM HAlleJIeH Ha Pa3BUTUE YMEHUM
U HaBBIKOB, IIO3BOJISIIOIIMX BBIpAXaTh 3aBUCUMOCTH MEXKIY BEJIMYMHAMHU B
paznu4Hoil dopme: aHaTUTHYECKOM, Tpaduueckor u cioBecHOW. Ero m3yuenue
CIIOCOOCTBYET Ppa3BUTHUIO AJTOPUTMUYECKOTO MBIIIJIEHUSI, CIOCOOHOCTH K
0000IIEHUIO U KOHKPETHU3ALIUU, UCTIOJIb30BAHUIO aHATIOTHUA.

CopnepxarenpHass nuHuA «Hauana MareMaTHyecKoro aHalin3a» IO3BOJISIET
CYILIECTBEHHO PACIIMPUTH KPYI KaK MaTeMaTUYECKHX, TaK U MPUKIATHBIX 3a/ad,
JIOCTYITHBIX 00YyYarolmMMcs, TaK KaK y HHUX MOSBISIETCS BO3MOXKHOCTb CTPOUTH
rpaduKu  CIOXKHBIX (PYHKIHN, OMPEAeNsITh WX HAuOOJbIIMEe W HaUMEHBIINE
3HAYEHUA, BBIYUCIATH MUIOMAaAn (Guryp u oO0bEMBI TEJ, HAXOAUTh CKOPOCTH M
YCKOpEeHHUsl IpoueccoB. JlaHHas coaep)kareinbHas JMHHUS OTKPBIBAET HOBBIE
BO3MOYKHOCTH IIOCTPOEHHUS MAaTeMaTHYECKHUX MOJENEH pealbHbIX CHTyaluH,
MO3BOJISIET HAXOJWUTh HaWJIydlllee pEHIeHHWe B TMPUKIATHBIX, B TOM YHCIE
COLIMAJIBHO-I)KOHOMHUYECKHX, 3a/ladyax. 3HAKOMCTBO C OCHOBaMH MaTeMaTH4E€CKOTO
aHanM3a CIocOOCTBYET pa3BUTHIO aOCTPaKTHOTO, (OPMATbHO-JIOTHYECKOTO U
KpPEaTHUBHOTO MBIIIJICHUS, (POPMHUPOBAHUIO YMEHHUW pPAClO3HABATh MPOSBICHUS
3aKOHOB MaTeMaTUKH B HayKe, TEXHHKE W UCKyccTBe. OOydarouuecs: y3HaT O



BBIJIAIONIUXCSI PE3yNIbTaTaX, TOJYYCHHBIX B XOJI€ Pa3BUTHS MaTEMaTUKH Kak
HayKH, U 00 UX aBTOpax.

ConepxarenpHO-MeTOIMYecKas TUHUSA «MHOXECTBA U JIOTUKa» BKIIOYACT B
ceOsi DJIEMEHThl TEOPUU MHOXKECTB M MaTeMaTH4eCKoW JOTUku. TeopeTuko-
MHOKECTBEHHBIE MPECTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIBHOM MaTEeMATUKU
U TpeiaraloT Hambosiee YHUBEPCAIbHBIA S3BIK, OOBEIUHSIONUINI BCE pa3/esbl
MaTeMaTUKd M €€ TPWIOKEHHWH, OHU CBS3BIBAIOT pa3HbIE MaTEeMAaTUYECKUE
JUCHUIUIMHBL W WX TMPWIOKEHUs B eauHoe wenoe. [losTomy BaxxHO 1aTh
BO3MOXKHOCTh OOy4aromeMmycss TMOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MaTEMaTUKHU U HCIOJIb30BATh €T0 ISl BHIPAXKEHUS CBOMX MBICIIEH.
JlpyruM BaXHBIM TPU3HAKOM MaTEMaTHKH KaK HayKd CJeAyeT IpU3HATh
CBOMCTBEHHYIO €W CTpPOTOCTh OOOCHOBAaHUM U CIEJOBAHUE OMpPEACIECHHBIM
npaBujaM  MOCTPOCHMSI  JIOKa3aTelbCTB.  3HAKOMCTBO  C  dJIEMEHTaMU
MaTEMaTUYECKOM JIOTUKH CHOCOOCTBYET Pa3BUTHIO JIOTHUECKOTO MBIILICHUS
00y4arouXcs, MO3BOJSIET UM CTPOUTH CBOHM PACCYKJIEHUS Ha OCHOBE JIOTUYECKUX
npaBui, POPMUPYET HABBIKM KPUTHIECCKOTO MBIIIJICHUS.

B yuebHOM Kkypce «AnreOpa M Hadajga MaTEMaTHYECKOTO aHAIHM3ay
MPUCYTCTBYIOT OCHOBBI MAaT€MAaTHUYECKOTO MOJIEIHPOBAHUS, KOTOpPbIE MPU3BAHbI
CrocoOCTBOBaTh (OPMHUPOBAHUIO HABBIKOB TOCTPOCHUS MOJIEICH peabHBIX
CUTyalluii, WCCIENOBaHUS OSTUX MOJENEH ¢ MOMOIIbIO ammapata anreOpbl |
MaTEeMaTHYECKOTO aHalli3a, WHTEPIPETAllMd MOJNyYeHHBIX pPEe3yJbTaToB. Takue
3aJlaHUs BIUIETEHBI B KOK/IBIN U3 Pa3fIesioB MPOTpaMMBbI, IOCKOJIbKY BECh MaTepHall
y4eOHOr0 Kypca IIMPOKO HCIIOJBb3YeTCs I pelieHus] MPUKIaaHbIX 3anad. [lpu
pPEIICHUH  pEAIbHbIX  MPAKTUYECKUX  3a7ad  oOydaroniuecss  pa3BHBAIOT
HAOI0JaTeIbHOCTh, yYMEHHE HaXOAWTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
WCIIOJB30BaTh  AHAJIOTHIO, 0000maTh U KOHKPETU3UPOBATh  MPOOJIEMY.
JestenbHOCTh MO (OPMUPOBAHMIO HABBIKOB PEIICHHUS NPUKIAJHBIX 3a7a4
OpraHu3yeTCs B IPOIIeCcCce U3yUeHHUs BCceX TeM yueOHOTo Kypca « Anredpa u Hadasna
MaTEeMaTHYECKOTO aHaITu3ay.

Ha wu3yueHune yueOHOro kypca «AnreOpa M Hayaja MaTeMaTH4YE€CKOTO
aHanuza» oTBoauTcs 272 vaca: B 10 kimacce — 136 yacoB (4 yaca B Heneno), B 11
kiacce — 136 yacoB (4 yaca B HEJIEIO).



COJAEPXKXAHUE OBYUYEHUA
10 KITACC

Yucsaa 1 BBIYMCIEHUSA

Panmonanpabie unciia. OOBIKHOBEHHBIC U JICCSATUYHBIC JAPOOH, IPOIICHTHI,
OceckoHeuHble mnepuoanueckue npoou. [IpumeHeHue apoOelt W MPOIICHTOB ISt
pellIeHus MPUKIIAIHBIX 3a7a4 U3 PA3JIUYHbIX OTpaciell 3HAHUM U PeaTbHOM KU3HU.

[eWictBuTenpHble yucia. PanuoHanbHBIE W UPpALMOHAIBHBIE YHCIIA.
Apudmernueckre  omepanmuy ¢ JCUCTBUTCIBHBIMA  4YHCIaMdA.  MoOyib
JeWCTBUTEIBLHOTO YHCia U €ro cBoicTBa. [IpubnmxEéHHBIC BBIYMCICHUS, TTPaBUIIa
OKpYTJICHUS, MPUKHUJIKA U OLICHKA PEe3yJIbTaTa BEIUYMCICHUH.

Crenenb ¢ wmenabiM  nokazareneM. buHom HeroTtona. Hcnonp3oBanue
NoAXOsAIEH (OPMBI 3aIMUCH JEHCTBUTEIBHBIX YUCEIT JIJIs1 PEIICHUS TPAKTUYECKUX
3a/1a4 U NPEJCTaBICHUS JaHHBIX.

Apudmernueckuii KOpeHb HaTypajJbHON CTEIICHH M €T0 CBOMCTRA.

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

Jlorapupm wymcna. CpoiictBa gnorapupma. JleciTuuHblE W HATypaJIbHbIE
JorapupMsl.

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

YpaBHeHHS U HEPABEHCTBA

ToxaecTBa M TOXKIECTBEHHbIE TMpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHeHUs. PaBHOCWIIbHBIC YpaBHEHHMS M YpaBHEHMs-CIeACTBUA. HepaBeHCTBO,
pellIeHNE HEPABEHCTRA.

OCHOBHBIE METO/IbI PEIICHUS 1IEbIX U APOOHO-PAIIMOHATBHBIX YPABHEHUN U
HEpPaBEHCTB. MHOrOwWIeHbl OT OJHOW TepeMeHHOW. JleneHue MHOrowieHa Ha
MHOrO4JIeH ¢ ocrtaTkoM. Teopema be3dy. MHOrouneHsl ¢  LEJIBIMHU
kodpdunmnentamu. Teopema Buera.

[IpeoOpazoBaHKs YHCIIOBBIX BRIPAKEHUN, COACPIKAIIMX CTETICHN U KOPHHU.

UppanmonaibHbie ypaBHEHHS. OcHOBHBIE METO/IbI penieHust
UppalmoHaIbHbIX YPaBHCHUH.

[TokazarenbHble ypaBHEHHS. OCHOBHBIE METOJbl PEIICHHS TOKa3aTEIbHBIX

YpaBHCHUM.
[IpeoOpa3zoBaHue BhIpaXKEHHM, COACPIKAITUX JTOTAPU(MBI.
Jlorapudmmueckue ypaBHEHUH. OcHOBHBIC METO/IbI pereHus

Jorapu(PpMUYECKUX YpaBHCHUH.
OcHoOBHBbIE TPUTOHOMETPHUUECKHUE bopMyIIHL. [IpeoOpazoBanue
TPUTOHOMETPUYECKUX BBIPAXKECHUH. PellieHne TpuroHoMEeTpUYECKUX YPaBHEHU M.



Pemienne cucrem JIMHEWHBIX ypaBHEHHMH. Marpuiua CUCTEMBI JIMHEHMHBIX
ypaBHeHMI. OnpenenuTenb MaTpullbl 2X2, €ro TreoMETPUYECKUN CMBICI W
CBOICTBA, BBIYMCIIEHUE €r0 3HAYEHHUS, IPUMEHEHUE ONPENETUTENS JUIsl PELICHUS
CUCTEMbl JIMHEWHBIX ypaBHEHWH. PellleHHe NpUKIagHBIX 3a4a4 C I[OMOULIBIO
CUCTEMBbl JIMHEWHBIX ypaBHEHWU. VccinegoBaHue TMOCTPOEHHOM MOJENU C
ITIOMOIIBIO MATPHUI] ¥ ONIPEIECIIUTEIIEH.

[TocTtpoeHne MaTeMaTUYECKUX MOJENEN PEANbHOM CHUTYyallMd C IOMOIIBIO
YpPaBHEHUII W HEpPaBEHCTB. lIprMeHEeHHE ypaBHEHHII U HEPABEHCTB K PEIICHUIO
MaTeMaTUYeCKUX 3a7ad M 3a/Jad M3 pa3IMyHbIX o0JlacTeld HayKu U peasibHON
KU3HU.

DYyHKIUHN U TPAPUKH

®yHkusA, crnocodbl 3amaHus (QyHKIuU. B3auMHO o0O0patHble (QyHKIUU.
Kommnosumms pyskiuii. I'paduk  QyHkuu. DnemeHTapHbIE MpeoOpa3oBaHUs
rpadukoB QyHKIIHIA.

OOusacTh ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkumu. Hymu QyHkum.
[IpomexxyTku 3HakonocTossHCTBA. UETHbIE U HeuéTHbIe (pyHKUMU. [lepuoanueckue
¢ynkuuu. IIpoMexyTkn MOHOTOHHOCTH (PYHKUMH. MaKCUMyMbl MU MUHHUMYMBI
¢ynkun. Hanbonpiiee 1 HauMeHblllee 3Ha4eHUsI (PYHKIIUN HA IPOMEKYTKE.

JluneiiHas, KBaapaTHuyHas U JAPOOHO-IIMHEHHas (QYHKIUH. DJIEMEHTapHOE
UCCJIEIOBAHNUE U MTOCTPOEHUE UX IPaUKOB.

CreneHHast pyHKIMS ¢ HATypaJdbHBIM U 1I€JIBIM MOKa3zareneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa W rpaduk KOpHS N-OM CTENEHU Kak (PYHKIUU OOpaTHOM
CTENIEHU C HATYPaJIbHBIM [TI0KA3aTEJIEM.

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

TpuroHomeTpuyeckas OKPY>KHOCTb, OINPENEIEHUE TPUTOHOMETPUUECKUX
(GYHKIMI YUCIOBOTO apryMEHTa.

QDYHKIMOHAIBHBIE 3aBUCUMOCTM B pEaJbHBIX IpOIECCaX M SBICHUSX.
['pacduixu peasbHBIX 3aBUCUMOCTEN.

Hauyaja MaTeMaTH4ecKOro aHajaimn3a

ITocmenoBaTeIbHOCTH, CHOCOOBI 3aJlaHUS IIOCJIEAOBATEIbHOCTEH. MeTon
MaTeMaTU4YECKON WHIYKIWU. MOHOTOHHBIE 17} OrpaHUYCHHBIC
NOCJIENOBATENBHOCTH. MICTOpHSI BOSHMKHOBEHHSI MAaT€MAaTHYECKOIO aHajau3a Kak
aHann3a OECKOHEYHO MaJbIX.

Apudmerrueckas U reoMeTpruuecKas nporpeccuu. beckoneuHo yoObiBaromas
reoMmerpuyeckas nporpeccusi. Cymma 0€CKOHEYHO YOBIBAIOIIEH MeOMETPUUYECKON
MPOTrpeCCUU. JINHENHBIA U 3KCIIOHEHIHAIBHBINA POCT. Yucio €. @opmyiia CI0KHBIX
npoLeHTOB. Mcnonb30BaHWE MPOTrpeccUy JUIsl PELIEHUs pealbHbIX —3a1ady
MIPUKIIATHOTO XapakTepa.



HemnpepriBHbIe (GyHKIIMM W WX CBOMCTBA. TOYkHM paspbiBa. ACHMIITOTHI
rpajuxoB ¢yHkiuil. CBoiicTBa (QyHKIMI HENPEpHIBHBIX Ha OTpe3ke. Merton
WHTEPBAJIOB JUIsl PELICHHMs HEpaBeHCTB. [IprMeHeHne CBOWCTB HENPEPHIBHBIX
GyHKIUI 1715 penieHus 3a1a4.

ITepBas u Bropas npousBoaHble QyHKIUU. Onpenenenne, reOMeTpUIECKui U
buznyecKuii CMBICI POU3BOIHOMN. YpaBHEHUE KacaTeNbHOU K rpa@uKy (pyHKIHU.

[TpousBogubie  snmemeHTapHbiX  ¢yHkiuil.  [IpousBogHass  cyMMBI,
IPOU3BENIEHUS, YACTHOTO U KOMIIO3UINY (PYHKIIUH.

MHokecTBa M JIOTHKA

MHOXeCTBO, ONEepanuy HaJX MHOXECTBAMHU W KX CBOMCTBA. JlMarpammel
Oiinepa—Benna. IlpumeHeHHEe TEOPETUKO-MHOXXECTBEHHOTO —ammapara s
ONMCAHUs PEaJbHBIX IPOLECCOB W SBICHUM, NPU PELIEHUU 3a1ad U3 IAPYTUX
y4€OHBIX MPEIMETOB.

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

11 KIIACC

Yucia 1 BbIYMCICHUS

HatypaneHbie n nensle yucia. IIpumeHenne npru3HakoB ACIUMOCTH LEJBIX
yucen, HauOonpmui oOmui aenurens (mamee — HOJl) u HamMeHblliee oO1iee
kpatHoe (nanee — HOK), ocTtaTkoB 1o Moayito, aropurmMa EBkinuaa 1 penieHus
3a/1a4 B LIEJIBIX YUCIAX.

Kommnekcuble uucia. AnreOpandeckas M TPUTOHOMETpUYECKas (POPMBI
3alliCU KOMIUIEKCHOTO 4YHcia. ApudMeTrudyeckue Oomnepanud ¢ KOMIUIEKCHBIMU
yrcnamMu. M300pakeHne KOMIUIEKCHBIX YHCEN Ha KOOPAMHATHOW IJIOCKOCTH.
®opmyna Myaspa. Kopau n-oii creneHrn U3 KOMIUIEKCHOTO uuchia. [Ipumenenue
KOMILJIEKCHBIX YMCEN JJIs PEIICHUs] (PU3NUECKUX U TEOMETPUUYECKUX 3a]1aY.

YpaBHeHHS U HEPABEHCTBA

CucreMa M COBOKYIHOCTh YPAaBHEHHWH W HEPABEHCTB. PaBHOCHIIBHBIE
CUCTEMBI U CUCTEMBI-CIIEICTBHSI. PaBHOCHIIBHBIE HEPABEHCTBA.

OTO0p  KOpHEH  TPUTOHOMETPUYECKHMX  YPAaBHEHHH C  MOMOILBIO
TPUTOHOMETPUUECKONU OKPY>KHOCTHU. PelieHne TpuroHoMeTpu4ecKux HepaBeHCTB.

OCHOBHBIE METOJbl PELICHUS IOKa3aTeIbHBIX U  JIOTapU(PMUUECKUX
HEPaBEHCTB.

OCHOBHBIE METO/bI PELIEHUS UPPALNOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJIbI PEIICHHMS] CUCTEM U COBOKYIHOCTEH palMOHAJIbHBIX,
UPpALMOHATIBHBIX, TOKA3aTENbHbBIX U JOTapU(PMUYECKUX YPABHEHUIA.

YpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C IapaMETPaMU.



[Ipumenenne  ypaBHEHUM, CHCTEM W HEPABEHCTB K  PELICHUIO
MaTeMaTHYECKUX 3ajad M 3aJad U3 pa3IUYHbIX O0JIacTell HAayKu U peanbHON
YKU3HH, UHTEPIPETALMS OTYyYEHHBIX PE3YJIbTATOB.

DOyHKUMH U TPaPUKH

I'paduk xommoszunuu GyHkIUHA. ['eomerpuyueckue oOpa3bl ypaBHCHUH H
HEPABEHCTB Ha KOOPAUHATHOM IIJIOCKOCTH.

TpuronomeTtpuyeckue QyHKIINH, UX CBOWCTBA U TPaPHUKH.

['padrueckne meTonbl pellleHUs ypaBHEHUW M HepaBeHCTB. I 'paduueckue
METO/bI PEILLICHHS 3a]1a4 C TapaMETPaMH.

Hcnonb3zoBanue rpagukoB (QYHKIUN IS HCCIENOBAHUS MPOIECCOB U
3aBUCUMOCTEM, KOTOpbIE BO3HHMKAIOT NMPHU PEUICHUU 3aJad W3 JPYTUX YYEOHBIX
MPEIMETOB U PEATIBHOMN KU3HMU.

Hauana MaTeMaTH4eCKOro aHaJIn3a

[TpumeHeHre MPOU3BOJHON K MCCIEAOBAHNUIO (PYHKIIMM HA MOHOTOHHOCTb U
skcTpeMyMmbl.  Haxoxxaenue  HauOonblIero W HAaMMEHBIIETO0  3HAYEHUU
HEIMpPEePbIBHON (DYHKIMU HA OTPE3KE.

[IpyumMeHeHne NpPOU3BOJHON ISl HAXOXKICHUS HAWIYUIIEro pEHIeHUs B
NPUKIAJAHBIX 3aJadax, JUIsl OIPEACIICHHs CKOPOCTM M YCKOPEHHMs MHpolecca,
3aJIaHHOTO (HOPMYJION UK TpaduKoMm.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TIepBO0OOpa3HbIX. IlepBooOpaszHbie
aneMeHTapHbIX QPyHKIuMH. [IpaBuna HaxoxIeHus epBOOOPa3HbIX.

WNurterpain. I'eomerpuueckuit CMBICII VHTErpala. Brruncnenue
omnpenenéHHoro uurerpaia mo ¢popmyne Hetorona-JleiOuuna.

[Ipumenenue wHTErpana s HAXOXKIACHWS IUIOMAAEH TUIOCKUX (GUryp u
00BEMOB T€OMETPUYECKUX TEIL.

[Ipumepsl pemenuit auddepeHuuanbHbIX ypaBHEHUH. MartemaTuueckoe
MOJIEJIMPOBAaHUE peajbHBIX TPOLECCOB € MOMOLIBI0  auddepeHIanIbHbIX
YPaBHEHUM.



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

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIMTAHMS:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUAIOMIErocs KaK aKTUBHOTO U
OTBETCTBEHHOTO  WJIE€HA  POCCHUHCKOro  oO0lIecTBa,  MPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
poLenyp TpakJaHCKOro oOmecTBa (BbIOOPHI, ONPOCHI U JIPYroe), yMEHUe
B3aMMO/JICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHM C HX
GYHKIUSAMU 1 HA3HAYCHUEM;

2) NIaTPUOTHYECKOT0 BOCITUTAHUS:

c(hOpMHUPOBAHHOCTh POCCUICKON TpakIaHCKOW MICHTUYHOCTH, YBAKECHUS K
MPOIIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTHUKH, LIEHHOCTHOE OTHOIIEHHE K
JOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
UCIIOJB30BaHUE ATUX JOCTHKEHUU B JAPYrHX HayKax, TEXHOJOTrusXx, cdepax
SKOHOMHUKHU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

OCO3HAHHME JTYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapojaa, cPopMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, TUUYECKOTO TMOBEICHUS, CBSI3aHHOTO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYMBOTO OYAYIIEro;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHPY, BKJIOUasl SCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1au, PEIICHHUH, pacCyXI€HU, BOCIPUUMYUBOCTh
K MaTEMaTUYECKUM acCleKTaM pa3IMYHbIX BUJIOB UCKYCCTBA;

5) pu3uvYecKoro BOCIUTAHMS:

cOPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATh MaTeMAaTUYeCKHe 3HAaHUSA B
MHTEpecax 3I0pOBOTO U 0€30MacHOro 00pas3a *KU3HU, OTBETCTBEHHOE OTHOIICHUE K
CBOEMY 3JI0OPOBBIO (3I0pOBOE THTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, peryispHas (u3NYecKas aKTHBHOCTH), (PU3NUECKOE COBEPIIICHCTBOBAHHE
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM A€ATEIbHOCTHIO;

6) TPy10BOI0 BOCIIUTAHMS:

TOTOBHOCTh K TPYAY, OCO3HAHHME IIEHHOCTH TPYJOIIO0Us, HHTEpeC K
pa3muuHbIM  cdepaMm  MPOdEeCCHOHAIBHOW  JIESITENIBHOCTH,  CBSI3aHHBIM ~ C
MaTeMaTUKOW H €€ TPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymelr mnpodeccnr W Ppeannu3oBBIBATH COOCTBEHHBIC KU3HEHHBIE TIUIAHBI,



TOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTH4YeCKOMy  OOpa30BaHHUIO U
caMOOOpa30BaHUI0 HA TPOTSHKEHUU BCEU JKU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU MPAKTUUECKUX 3a/1a4 MaTeMaTUYeCKON HAMPaBJICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOM  KyJIbTYpbl, TOHUMAaHHUE BIIMSHUS
COI[MATIbHO-IKOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpebl, OCO3HaHUE rI00ATIBHOTO XapaKTepa IKOJIOTUUECKUX MPoOIieM, OpUCHTAIUS
Ha TIPUMCHEHHE MaTeMAaTHYeCKUX 3HAHWUW IS pelieHus 3agad B o0JacTu
OKpY>Karoliel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILEHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEH CPe/Ibl;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHsI HAyKH W OOIIECTBEHHOM  MPAKTUKH, IOHHUMaHUE
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEUeCKOW JesATEeNbHOCTH, 3TaroB eé
Pa3BUTUS W 3HAYUMOCTH ISl PA3BUTHS LMBUIM3ALMH, OBJIAJCHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOM KyJIbTypoll Kak CpEICTBOM TMO3HAHHUS MHPA,
TOTOBHOCTh OCYHIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESATEIbHOCTh
WHJIMBUIYAJIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHBbIC YHHBEPCAJIbHbIE yUeOHbIe 1eiiCTBUSA

ba3oBble 1ornueckue aeiicTBU:

BBISBJISITh M XapaKTEepU30BaTh CYIIECTBEHHbIC MPU3HAKKH MaTEMaTUUYECKUX
OOBEKTOB, TIOHSTHM, OTHOIIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpeJICIICHHS TIOHATUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBAaHMS 1711 0000ILEHHS U CPABHEHHMSI, KPUTEPUHU ITPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIUpPOBaTH U  NPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPAUTEIbHbBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YaCTHBIC U OOIIHNE, YCIOBHBIE;

BBISBJISITh MAaTEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TTPOTHBOPEUHS
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPKACHUSX, MpeiaraTb KpUTCPUU JJIs
BBISIBJICHUS] 3aKOHOMEPHOCTEN U TPOTUBOPEYUHIA;

JieJaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTHKH, ACAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUEHUH, YMO3aKIIOUEHUH 110 aHAJIOTHH;

MIPOBOJAUTH CAMOCTOSTENIBHO J0KA3aTEIbCTBA MATEMATHUECKUX YTBEPKICHUM
(OpsiMble U OT NPOTUBHOTO), BHICTPAUBAaTh apryMEHTALIUIO, IPUBOJIUTh TPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CY>KJICHUS U BHIBO/IBI;

BBIOMpaTh Ccrnoco0 pemnieHuss ydeOHOW 3anayu  (CpaBHMBATh HECKOJBKO
BApUMAHTOB  PEIICHUS, BHIOMpATh HauOoyiee TMOAXOASAIMK ¢ y4ETOM
CaMOCTOSITENIbHO BBIJIEJIEHHBIX KPUTEPHUEB).



ba3oBble uccienoBareJbcKue 1eHCTBUA:

UCITIOJI30BaTh BOIPOCHl KaK MCCIEI0BAaTEIbCKUM WHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpPEUHE,  MpoOJIeMy,
yCTaHaBIMBaTh MCKOMOE M JaHHOE, (pOopMHpOBaTh TMIOTE3Yy, apryMEHTHUPOBATH
CBOIO MO3MIINI0, MHEHUE;

IPOBOJUTH CaMOCTOSITENIbHO CIJITAHUPOBAHHBINA 3KCIEPUMEHT, UCCIEAOBAHUE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEM MaTeMaTHUYeCKOTro 00bEKTa, SIBJIICHUs, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXly 00bEKTaMH, SIBJICHUSMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (POPMYIMpPOBaTh OOOOIIEHHST U BBIBOJBI IO pE3yJbTaTaMm
OPOBEAEHHOIO  HAONIONEHUSA, HWCCIENOBaHUS, OLIEHWBATh  JOCTOBEPHOCTH
MOJTy4YEHHBIX Pe3yJIbTaTOB, BEIBOJIOB M 0000IIEHNUH;

IPOTHO3UPOBATh BO3MOXKHOE PAa3BUTHE IIPOILIECCA, A TAKKE BbIIBUTATH
IIPEATIOIOKEHNS O €T0 PAa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora c nndopmanmueii:

BBISIBIIATH A€(UUNTHI UHPOpPMALUU, JAHHBIX, HEOOXOAUMBIX JJI OTBETa Ha
BOIIPOC U ISl pEUICHUS 3a/1auH;

BBIOMPATh MH(POPMALIMIO U3 UCTOYHUKOB PA3IMYHbIX THIIOB, aHAJTU3UPOBATH,
CUCTEMAaTHU3UpOBaTh M HMHTEPIPETUPOBATh HMH(MOPMALMIO PA3IUYHBIX BUIOB H
(dbopM npeacTaBIeHuUS;

CTPYKTYPUpPOBAaTh MH(POpPMALIMIO, MPEJICTABIATh €€ B Pa3IMYHbIX (PopMax,
WLTIOCTPUPOBATH TpaUuECcKH;

OLICHMBATh HaAEKHOCTD uHbOopMauu 1o CaMOCTOATEIIBHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCaAJIbHbIC Y4eOHbIE 1eHCTBUS

O0menne:

BOCIPUHUMATh U (POPMYIHPOBAThH CY>KICHHS B COOTBETCTBUU C YCIOBUSMHU U
HeasiMU OOLIEHUS, SICHO, TOYHO, T'PAMOTHO BBIPAXKATh CBOIO TOYKY 3pEHHUS B
YCTHBIX M INHCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS 0 XOAY PELICHHS 3a1auH,
KOMMEHTHPOBATH MOJYyYECHHBIN pPE3yJIbTaT;

B X0/€ 00CYXXJIeHUS 3a/aBaTh BOIPOCHI MO CYILIECTBY OOCYKJa€MOU TEMBI,
npoOJsieMbl, pelmaeMol 3aJaud, BBICKA3blBaTh MWJIEM, HAICJICHHbIE Ha IOUCK
pELIEHHUs], COMOCTABIATh CBOU CYXIEHUS C CYXKICHHSIMU IPYTMX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3jiMdMe M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIupOBaTh pa3HOTIACHS, CBOM BO3PAKECHHUS;

IIPEACTABIIATh PE3YIbTAThl PELICHUs 3a1a4d, SKCIIEpUMEHTA, UCCIEI0BAaHMUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUICHUS C YYETOM 3aaay
MPE3EeHTALUU U OCOOEHHOCTEN ayJUTOPHUH.

PerynsiTuBHBIC YHHBeEpcaJbHbIe y4eOHbIe NeiCTBUSA



Camoopranusanus:

COCTaBJISITh IIJIAH, AJITOPUTM PEIICHUsSI 3a/1a4d, BEIOUPATh CIIOCOO PEHICHUs C
y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEM, apryMEeHTUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI pEeLICHUHN C Y4ETOM HOBOM MH(MOpMAIIH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

BJIQJICTh  HABbIKAMU  TO3HABATEIBHOM  peduiekcuM Kak  OCO3HAaHMS
COBEpIIAEMbIX JCHCTBUM U MBICTUTEIBHBIX MPOILIECCOB, UX PE3YJIbTATOB, BIAJACTh
croco0aMu CaMOINPOBEPKU, CAMOKOHTPOJISI TpoIlecca U pe3ysibTara pelIeHHs
MaTeMaTUYECKOW 3a7a4H;

MPEABUJIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IIPU PELICHUU 3a7auH,
BHOCHUTH KOPPEKTHUBBI B JICATEIIBHOCTh HA OCHOBE HOBBIX OOCTOSATENILCTB, JaHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYJHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSIM, OOBICHITH MPUUUHBI
JOCTHKEHUSI WIIM HEJIOCTHIKEHUSI PE3YJIbTATOB JIEATEIbHOCTH, HAXOAUTh OIIUOKY,
JlaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAsl 1eATEILHOCTD:

MOHMMATh M KCIOJIb30BaTh MPEUMYIECTBA KOMAaHIHOW U WHIUBUIYATBHOU
paboThl TpU pEHIeHHH YYeOHBIX 3a7a4, MNPUHUMATh IeJIb COBMECTHOMU
JeSATEIbHOCTH, TJIAHUPOBATh OPTaHMU3AIMI0 COBMECTHOW pPabOThI, pacmpeneisiTh
BUJIbI pabOT, JOTOBapuBaThCs, OOCYX JaTh TMPOIECC UM pe3yJbTar padOThI,
000011aTh MHEHHS HECKOJILKUX JIFOJICH;

y4acTBOBaTh B IPyNmoBbIX (opMax paboThl (0OCykaeHusl, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMBD» W UWHBIE), BBINOJHATH CBOIO 4YacTh pabOThl W
KOOPAUHUPOBATh CBOU JACHCTBHUS C JPYTMMHM YJE€HAMH KOMAaH]Ibl, OLICHUBATH
Ka4ueCTBO CBOETO BKJaja B OONIUI MPOAYKT MO KPUTEPUSIM, CHOPMYITUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICUCTBUS.

HPEAMETHBIE PE3YJIBTATDBI

K xonmy oOyuyenus B 10 kuacce oOydyaromuics TOJYYUT CIEIYIONTUE
MPEIMETHBIC PE3yJIbTaThl IO OTACIBbHBIM TeMaM paboueill mporpamMMmbl y4eOHOTO
Kypca «Anredpa U Hauajga MaTeMaTHYECKOTO aHAIN3ay:

Yuciia ¥ BBIYUCTICHUSA

CBOOOJTHO OIEPUPOBATH MOHATHSIMHU: PAIIMOHAIBHOE YHCIIO, OCCKOHEYHAs
nepuoguyeckass JIpo0b, TPOIEHTHI, HWPPAIMOHATFHOE YHCIO, MHOXECTBA
pPalMOHAIBHBIX U JEUCTBUTENBHBIX YUCET, MOAYJIb JEUCTBUTEIILHOTO YHCIIA;

MPUMEHSTh JIpOOM W TIPOLICHTHI ISl PEelIeHUs MPUKIAIHBIX 3a7ad U3
PA3JIMYHBIX OTPACIIEN 3HAHUM U PEATTbHOU KU3HU;

MPUMEHSTH MPUOTMKEHHBIC BBRIYMCIICHUS, TTPABUJIa OKPYTIICHUS, IPUKUIKY H
OLICHKY p€3yJbTaTa BEIYUCICHUM;



CBOOOJHO OMNEpUPOBATH MOHATHUEM: CTEMEHb C IIeJIbIM IOKa3aTeseM,
UCITOJIB30BaTh MOAXOASANIYIO (DOPMY 3aIMCU IEUCTBUTENIBHBIX YHCEIT ISl PELICHUS
NPaKTUYECKUX 3a]1a4 U MPEACTaBICHUS JaHHbIX;

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

CBOOOJIHO OIIEPUPOBATH MOHATHUEM: CTEIIEHD C PALlMOHAIBHBIM [TOKA3aTENIEM;

CBOOOJHO OMNEpPUpPOBaTh MOHATHUSAMH: JIOTapU(PM UHKCIa, ACCATHYHBIE U
HaTypaJIbHbIE JIOTapU(PMBI;

CBOOO/IHO ONEPUPOBATH MOHATUSMU: CHHYC, KOCUHYC, TAHI'€HC, KOTAHIEHC
YHUCIIOBOI'O apTyMEHTA;

OIEpUPOBATh MOHATHUAMU: APKCHHYC, APKKOCUHYC U apKTAaHI'€HC YUCIOBOIO
apryMeHTa.

YpaBHeHMs U HEPABEHCTBA:

CcBOOO/IHO OINEPUPOBATh MOHATHUSMHU: TOXKJIECTBO, YpPaBHEHHE, HEPABEHCTBO,
PaBHOCHWJIbHBIE YPAaBHEHUS U YPABHEHUS-CIIEJCTBUS, PABHOCUIIbHBIE HEPABEHCTBA;

OPUMEHATh Pa3jIU4YHbIE METOAbl PEIICHUS paUUOHAIBHBIX M JIPOOHO-
palMOHAIIBHBIX ypPAaBHEHWI, NPUMEHSATh METOJ HWHTEPBAJOB I PELIEHUs
HEPAaBEHCTB;

CBOOO/IHO OMNEpUpPOBaTh MOHATHUSAMHU: MHOTOWIEH OT OJHOM IEepeMEHHOH,
MHOTOWIEH € UeNbIMH KO3(DPUIIMEHTaMH, KOPHM MHOTOWIEHA, MPUMEHAThH
JIeJIeHe MHOTOWIEHAa HA MHOTOYJIEH ¢ OCTaTKOM, Teopemy besy u Teopemy Buera
JUISl peLIeHus 3a/1a4;

CcBOOOIHO ONEpUpOBAaTh MOHATUSAMU: CHCTEMa JIMHEHHBIX YypaBHEHUH,
MaTpuLa, ONpPEAEIUTENb MaTpulbl 2 X 2 M €ro TEOMETPUYECKUN CMBICI,
UCIIOJIb30BaTh CBOICTBA ompenenurens 2 X 2 aJjid BBIYMCICHHS €ro 3HayeHus,
OPUMEHATh ONPEACHUTENN JUIsl PELIEHUsT CUCTEMbl JIMHEWHBIX YpaBHEHHU,
MOJICJINPOBATh PEAJbHbIE CUTYallu! C IOMOUIBIO CUCTEMBI JINHEWHBIX YPABHEHUM,
UCCJIENOBATh IMOCTPOEHHBIE MOJEIM C IOMOINBIO MAaTpPUIl W OIpPEAEIIHUTEIEH,
MHTEPHPETUPOBATH MOJYUYECHHBIN PE3yJIbTaT;

UCIIOJIb30BaTh CBOMCTBA JEUCTBUM C KOPHAMHM [UIsi T[peoOpa3oBaHMS
BBIPAKEHUI;

BBINOJIHATH MpeoOpa30BaHUs YHUCIOBBIX BHIPAXKEHUH, COJEPIKAIINUX CTETIEHU C
palMOHAIBHBIM [TOKA3aTeNEM;

UCITI0JIb30BaTh CBOMCTBa aorapupmoB TUTSI npeoOpa3zoBaHus
Jgorapu(MUYECKUX BBIPAKECHUI;

cBOOOIHO OMNEpUPOBATh MOHATUSAMHU: HPPALMOHANBHBIE, MOKAa3aTEJIbHbIE U
JorapuMHuyecKre ypaBHEHHUs, HAXOAUTh UX PEUICHHs C TIOMOIIBI0 PABHOCHIIBHBIX
NIEPEXO0B HIIM OCYLIECTBIISAS IPOBEPKY KOPHEW;



IPUMEHATh OCHOBHBIE TPUTOHOMETpHUUYECKre GOopMyIIbl JUIs TPeoOpa3oBaHus
TPUTOHOMETPUUYECKHUX BBIPAXKCHHIA;

CBOOOJHO ONEPUPOBATH IMOHATUEM: TPUTOHOMETPUUYECKOE YpaBHEHME,
OPUMEHATh  HEOOXOAuMble  (OpPMyJbl JUIsl  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKUX YPABHEHUM;

MOJICJIMPOBATh peajbHbIE CUTYallMM Ha S3bIKE anreOpbl, COCTABIATH
BBIDAKECHHSI, YpPAaBHEHMs, HEPAaBEHCTBA MO YCIOBHUIO 3a/Jauyd, HCCIEI0BATh
IOCTPOEHHBIE MOJIEIIU C UCIIOJIb30BAHUEM alllapaTa ajareopsl.

DOyHKUMH U TPaPuKu:

cBOOO/IHO ONEpPUPOBATh NOHATUAMU: (PYHKIHS, CIIOCOOBI 3a1aHusl (QyHKLUH,
B3aMMHO OOpaTHble (YHKIUHM, KoMmo3umus ¢GyHKuud, rpaduk QyHKIUH,
BBIIIOJIHATH 3JIEMEHTapHbIE MTpeoOpa3oBaHus rpauKoB (PyHKIUI;

CBOOO/IHO OIEPUPOBATh MOHATUSAMU: O0JACTh OINpPENETICHUS U MHOXECTBO
3HaYeHUHN PYHKUNHU, HYJIH QYHKIMH, TPOMEKYTKHA 3HAKOTIOCTOSHCTBA;

CBOOOJHO ONEpUpPOBaTh IMOHATUSAMU: YETHBIE W HEYETHbIE (DYHKIMH,
NEePUOINYECKUE (PYHKIIUHU, MPOMEKYTKH MOHOTOHHOCTH (DYHKIIMH, MAKCUMYMBI U
MUHUMYMBbI (DYHKIIMM, HauOOJblIEE W HaUMEHbLIEE 3HAaYeHUEe (YHKIMH Ha
IIPOMEKYTKE;

cBOOO/IHO ONEPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HAaTypalbHbIM U
LeabIM TOKa3zareneM, Ipa@uk CTeNeHHOW (YHKUHMHU C HATypalbHbIM U LEJIBIM
nokasaresieM, rpauk KOpHsS N-Oi CTENEeHH KakK (yHKIHH OOpaTHOW CTENEeHH C
HAaTypaJbHBIM I0Ka3aTeJEM;

ONEpPUPOBATh TOHATUSAMU: JIMHEWHAas, KBaJpaTU4Has U APOOHO-IMHEWHas
(GYHKIMH, BBITOJIHATH 3JIEMEHTAPHOE UCCIIE0BaHUE U MIOCTPOEHUE UX TPapUKOB;

CBOOOJHO ONEpPUPOBATH MOHATUSMU: TOKa3aTellbHAas U JorapupmMuyeckas
(GyHKUMH, UX CBOMCTBa M rpaMKH, MCIOJb30BATh MX TpapuKH i pELIeHUs
YPaBHEHHUI;

CBOOOIHO ONEpUPOBATH TMOHATUSMU: TPUTOHOMETPUYECKAsT OKPYKHOCTb,
OIpEJEIeHNE TPUTOHOMETPUUECKUX (PYHKIIMH YHCIIOBOTO apryMEHTa;

UCIOJIb30BaTh rpapuku (YHKUMA JJI1  MCCIENOBaHUA MPOLECCOB H
3aBUCUMOCTEN MpHU PEIICHUH 3a/lady U3 JPYruX y4eOHBIX MPEIMETOB U peaibHOU
KU3HU, BBIpaXXaTh (HOPMyJIaMU 3aBUCUMOCTH MEXy BETUUMHAMU;

Havana maTeMaTH4eCKOro aHaJm3a:

CBOOOJHO ONEPHUPOBATH MOHATUAMU: apuMeTHUecKas M TreoMeTpuyecKas
nporpeccusi, 06CKOHEUHO yObIBaroIIasi reoMeTpuuecKasi mMporpeccus, TMHEHHBIA U
HKCMOHEHLIUAJIBHBIA POCT, GOopMyJia CIOKHBIX MPOIIEHTOB, UMETh MPECTABICHUE
O KOHCTAHTE;

UCIIOJIB30BaTh IPOTPECCUU ISl PEIIEHUs peaJbHBbIX 3a4ad IPUKIATHOTO
XapakTepa;



cBOOO/IHO ONEPUPOBATH MOHATUAMU: MOCIEOBATENFHOCTD, CIIOCOOBI 3aJTaHUS
MOCIIEZIOBATEIbHOCTEH, MOHOTOHHBIE M OTpPaHUYEHHBIC TOCJIEI0BATEIBHOCTH,
NOHMMAaTh OCHOBBI 3apOXJACHHUS MAaTEMaTHYEeCKOro aHajiu3a Kak aHajau3a
OECKOHEYHO MaJlbIX;

CBOOOJTHO OINEPUPOBATH TMOHATUSIMHU: HENPEpPbIBHbIE (PYHKIUU, TOUYKH
pa3pbiBa rpaduka GpyHKINK, aCHMIOTOTHI rpaduka GyHKINM;

cBOOOIHO OIEpUPOBaTh MOHATHEM: (YHKIUS, HEMpEpbIBHAS Ha OTPE3KeE,
MPUMEHSTH CBOMCTBA HEMIPEPHIBHBIX (PYHKIUH JJI PEIICHUS 3a/aY;

CBOOOJTHO OIEpPUPOBATH TOHATUSIMH: TIEpBasi W BTOpas MPOU3BOJIHBIC
byHKIUYU, KacaTenbHas K rpaduky GyHKIUH;

BBIUUCIISATH MPOU3BOJIHBIE CYMMBI, IPOU3BEACHUS, YaCTHOTO U KOMIIO3UIIUU
IByX (QYHKIUH, 3HATH IPOU3BOIHBIC SIIEMEHTAPHBIX (PYHKIIHIA;

UCIOJIb30BaTh T€OMETPUYECKUN U (PU3UUECKHI CMBICT MPOU3BOIHON 1Jis
pelieHus 3a1ad.

MHokecTBa M JIOTHKA:

CcBOOOZIHO  OMNEpPHpPOBaTh  TMOHATHUSMHU: MHOXKECTBO, OMEpaluud  Hal
MHO>KECTBaMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIH armapat JijIsl ONUCaHUs pealbHbIX
IIPOLIECCOB U SIBJICHUH, IIPU PELICHUHN 33]1a4 U3 IPYTUX y4EeOHBIX MPEAMETOB;

cBOOOJHO OIEpPHPOBATh TMOHATHUSMU: OIpEAEICHHE, TeopeMa, YpaBHEHHE-
CIIEJICTBUE, CBOMCTBO MaTeMaTHIECKOTO 00BEKTA, TOKA3aTEIbCTBO, PABHOCHIIBHEIC
YpaBHEHHUS U HEPABEHCTBA.

K xonmy oOyuyenus B 11 kjacce oOyyaromuics TOJYYUT CIEIYIOLTUE
npeIMEeTHbIE Pe3yJIbTaThl MO OTIEIBHBIM TeMaM paboueil mporpamMmbsl y4eOHOTO
Kypca «Anrebpa 1 Hayaia MaTeMaTHYECKOTO aHAIIA3ay:

Yucaa v BBIYUCTCHUSA:

cBOOOZIHO OMNEpUpOBaTh TMOHATUSIMU: HATypalbHOE U 1LEJIO€ YHUCIIO,
MHO’KECTBa HATypalbHBIX M IIEJIBIX YHUCEJ, MCIOJIb30BaTh MPU3HAKHU JIETUMOCTU
uenbix yucen, HOJl n HOK naTypanbHbIX uncen i peleHus 3a1ad, NPUMEHSTh
anroput™ EBKknuza;

CcBOOOIHO OMEpUpOBAaTh IMOHATHEM OCTaTKa [0 MOMAYNIO, 3alHChIBATh
HaTypaJIbHbIE YMCIIa B Pa3JIMYHbIX MO3UIIMOHHBIX CUCTEMAX CUMCIICHMUS,;

cBOOOIHO ONEpUPOBATH MOHATHAMHU: KOMIUIEKCHOE YHCJIO U MHOECTBO
KOMIUTIEKCHBIX YHCEJl, MPEACTABIATh KOMIUIEKCHBIE YMCIa B alreOpandeckol u
TPUTOHOMETPHUUYECKOH (hopMe, BBITIONHATH apu(METHIECKUE ONepalii ¢ HUMHU U
n300paxkaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHMs U HEPABEHCTBA:



CBOOOJHO OMEPUPOBATH MOHATHUSIMH: HUPPAIIMOHAIBHEBIC, MMOKa3aTebHBIC U
jJorapuMUUYECKHEe HEpPaBEHCTBA, HAXOAUTh WX PEIMICHUS C TOMOIIBIO
PaBHOCHUJIbHBIX MIEPEXO/IOB;

OCYHIECTBJISATH OTOOpP KOpPHEM TMpH pEUIEHUU TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOOJIHO OMNEPUPOBATH MOHATHEM TPUTOHOMETPUUYECKOE HEPABEHCTRBO,
NPUMEHATh  HeoOXoammble  (HOPMYIBI  IJII  PEMICHUS] OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHSATUSMU: CUCTEMA U COBOKYIMHOCTb YPAaBHEHUH U
HEPABEHCTB, PABHOCHIIBHBIE CUCTEMbBI U CUCTEMBI-CIICACTBHS, HAXOAUTh PEIICHUS
CHUCTEMBI U COBOKYITHOCTEW PalMOHAIBHBIX, UPPALUOHAIBHBIX, TOKA3ATENbHBIX U
JorapupMUUYECKUX YPAaBHECHUN U HEPABEHCTB;

peuarsb palLoOHaJIbHbIE, VppalUOHAIbHBIE, II0Ka3aTeJbHbIE,
gorapuMUYECKUe W  TPUTOHOMETPUYECKHE YpaBHEHUS W  HEPABEHCTBA,
coAepKalye MOIYJIU U apaMeTpPhI;

MPUMEHSIThH TpauuecKue METOIbI JIJIsl PEIICHUS] YpaBHEHUN U HEPABEHCTB, a
TAKXKE 3aJ1a4 C MapamMeTpaMu;

MOJICNIUPOBATh peajbHbIE CHUTyallMM Ha S3bIKE ainreOphbl, COCTABISTH
BBIDAKCHUS, YPAaBHEHMS, HEPABEHCTBA M MX CHUCTEMBI [0 YCIOBUIO 3a]a4H,
UCCIIEIOBAaTh TMOCTPOCHHBIE MOJEIM C MCIOJIB30BAHUEM alllapara aureopsl,
MHTEPIPETUPOBATH OJTYUYCHHBIN PE3YJIbTAT.

DOyHKUMHA U TPaPuKU:

CTpOUTh TpadUKH KOMIO3UIMU (PYHKIIUH C TOMOIIBIO 3JIEMEHTAPHOTO
WCCJICIOBAHUS M CBOWCTB KOMIIO3UITUU ABYX (DYHKIIMIA;

CTPOUTH TEOMETpUYEeCKHe oOpa3bl YypaBHEHUW U  HEPaBEHCTB Ha
KOOPJUHATHOM TJIOCKOCTH;

CBOOOJTHO  OMEpPUPOBATH TMOHATHAMHU: TpPaPUKAd TPUTOHOMETPUUECKUX
dynxmii;

NPUMEHITh (GYHKIMU JJIS MOJEIMPOBAHUS W MCCICAOBAHUS peabHbIX
ITPOLIECCOB.

Hauasa MmaTeMaTH4eCKOr0 aHAJIU3A:

WCITOJI30BATh MPOU3BOIHYIO JIJISl UCCIEOBAaHUS (PYHKIIMM HA MOHOTOHHOCTh
Y OKCTPEMYMBI,

HaxOoJUTh HAMOOJIbIlIee U HAUMEHbIIIEe 3HAUCHUS (DYHKIIMU HETIPEPhIBHON Ha
OTPE3KE;

WCIOJIB30BaTh MPOU3BOAHYIO Ui HAXOXICHHUS HAWIYYIIErO0 pPEIICHUS B
MPUKIAAHBIX, B TOM 4YHUCIE€ COLUUAIBHO-DKOHOMUYECKUX, 3aJadax, il
OTIpEJICICHUs] CKOPOCTH W YCKOPEHHS TIpoliecca, 3aJaHHoro (Gopmynoi wim
rpaukom;



cBOOOJIHO OMEpUpOBaTh TMOHATUSIMU: [EPBOOOpa3Has, ONpeAeHEHHBIN
UHTETpaJl, HAXOJWUTh MEPBOOOpa3HBIC AIIEMEHTAPHBIX (YHKUUHA ¥ BBIYHUCIATH
uHTerpa no popmyne Herotona-JleliOnua;

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

UMETh MpPEJCTaBICHHE O MaTeMaTHYeCKOM MOJEIHPOBAHUU Ha TpHUMEpe
coctaBieHus TudpepeHInaIbHbIX ypaBHEHUH;

pemiath MpHUKJIaJHbIe 3a7a4yd, B TOM YHUCIIE COI[HAIBHO-DKOHOMUYECKOTO H
¢u3nUecKkoro xapakrepa, CpeJCcTBaMi MaTeMaTHUYECKOTO aHAIN3A.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KosauuyectBo 4yacos DJIEeKTPOHHBIE
Ne HaumeHoBaHue pa3/iesioB U TeM (undposbie)
n/n NPOrpaMMblI Bcero Kontpoaeneie  Ipaxrireckue o0pa3oBaTe/bHbIE
padoThI padoThI pecypen
MHOX€ECTBO NEUCTBUTEIBHBIX YHCEIL.
| MHorounensl. PanroHanpHbIe ypaBHEHHUS U 24 |
HepaBeHCTBAa. CUCTEMBI IMHEUHBIX
ypaBHEHU U
) Oynkuuu u rpaduku. CreneHHas GyHKIHS C 2 |
LEJIBIM TOKa3aTelleM
3 Apudmerndeckuii KOpeHb N-0i CTEIICHH. 15 1
HppauuoHanpHble ypaBHEHUS
4 [Toka3zarenbHas ¢pyHkuus. IlokazarenbHble 10 |
YPaBHEHHUS
5 Jlorapugmuueckas GyHKIUS. 13 |
Jlorapugmuueckue ypaBHEHHs
6 TpuronomeTpruyeckue BeIpaXXKeHUs U ” |
YPaBHEHHUS
ITocnenoBaTeIbHOCTH U IIPOIPECCUU 10 1
HenpepoiBuble pynkuuu. [IponzBoanas 20 1
9 [ToBTOpenue, 06001IeHNE, cCCTeMaTH3aIUs 5 )
3HaHUU
OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME 136 10 0




11 KIIACC

KoanuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/ie/ioB U TeM (uudpoBbie)
n/n MPOrpamMmbl Bcero Konrpoapurie | Mpakruteckue oOpa3oBaTeJibHbIE
padoThI padoThI pecypes:
| HccnenoBanue GyHKINNA ¢ TTOMOIIBIO 2 1
MIPOU3BOTHOM
2 ITepBooOpa3Hast 1 HHTETpaI 12 1
3 ['paduku TPUTOHOMETPUUECKUX (PYHKITHIA. 14 !
Tpuronomerprieckue HEpaBEHCTBA
4 HppanmonanbHbie, TOKa3aTeIbHbBIE U 24 |
norapuMuYecKre HEpaBeHCTBA
5 KommnekcHeie uncna 10 1
Harypanbnsle u nensie yucna 10 1
CucTembl palMOHaAIbHBIX, UPPALMOHATBHBIX
7 MOKa3aTeNNbHBIX U JIOrapu(PMUUECKUX 12 1
ypaBHEHUU
8 3amauu ¢ mapameTpaMu 16 1
9 [ToBTOpenue, 0600IIEHNEe, CUCTEMATH3AIIHS 16 )
3HAHUHN
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136 10 0







HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoanuectBo yacos DJIeKTPOHHbIE
°
Jl:;n Tema ypoxka Beero Kontpoabubie | Ilpakrunueckue fl[:;‘?eﬂl/lﬂ :gl?al;(;i:fenbnme
padoThI padoThI pecypen
| MHOXeCTBO, orepaluu HajJ MHOKECTBAaMHU |
Y UX CBOMCTBa 01.09.2025
2 Huarpammsl Diinepa-Benna 1 03.09.2025
3 [IpuMeHeHne TeopeTUKO-MHOKECTBEHHOTO |
anmapara Jjs pelueHus 3a1a4 04.09.2025
Panmonanehbie uncna. OOBIKHOBEHHBIC U
4 eCATHUYHBIE IPOOH, IIPOLIEHTHI, 1
geCKOHequﬂgl Eepnonfmlelcxne Ipoou 05.09.2025
Panmonaneshbie uncna. OOBIKHOBEHHBIEC U
5 eCATHYHBIC IPOOH, IIPOLICHTHI, 1
geCKOHeqHHeH 1:1epI/IOJJII/)IIIIc:CI<I/Ie apoou 08.09.2025
6 [Tpumenenue apobeii 1 MPOIEHTOB IS |
peLIeHus NPUKIaAHbIX 3a1a4 10.09.2025
7 [Tpumenenue apobeii 1 IPOIEHTOB IS |
peLIeHus IPUKIaAHbIX 3a1a4 11.09.2025
3 JelictBuTensHble yncaa. PanimonanbHbie U |
HUpPPALMOHAIIBHBIE YHCIIA 12.09.2025
9 Apudmernieckre onepanuu ¢ |
JIEUCTBUTEILHBIMHU YHCIaMU 15.09.2025
10 Mopnynb A€MCTBUTEIBHOTO YHUCIIA U €T0 1




CBOMCTBA

17.09.2025

11

[TpubnuxEHHbIE BEIYUCIICHUS, TPABUIIA
OKPYIJICHMS, IPUKUKA U OLICHKA
pe3yJibTaTa BEIYMCIEHUN

18.09.2025

12

OCHOBHBIE MCTOJbI pCHICHUS LCIIbIX U
JPOOHO-paLOHAJIbHBIX YPAaBHEHUHN U
HEPaBEHCTB

19.09.2025

13

OCHOBHBIE METO/IbI PEIICHUS LIETbIX U
JIpOOHO-pallMOHAIBHBIX YPaBHEHUN U
HEPaBEHCTB

22.09.2025

14

OcCHOBHBIE METOBI PELICHUS LENbIX U
JIpOOHO-pallMOHANIBHBIX YPaBHEHUN U
HEPaBEHCTB

24.09.2025

15

MHOro4wieHsl OT OAHOW MEPEMEHHOM.
JleneHre MHOTOYJICHA HA MHOTOWICH C
octaTtkoM. Teopema besy

25.09.2025

16

MHorouieHs! ¢ 1eabIMi KO3PPUITUSHTaMH.

Teopema Buera

26.09.2025

17

Pemenne cucreM TMHEHHBIX YpaBHEHUN

29.09.2025

18

Pemrenne cucreM TMHEHHBIX YpaBHEHUN

01.10.2025

19

Marpuiia cucTeMbl TUHEMHBIX YpaBHEHUH.
Onpenenurens MaTpUIbl 2X2, €ro
F€OMETPUYECKHM CMBICIT U CBOMCTBA;
BBIYHMCIICHHUE €TI0 3HAYCHUS

02.10.2025

20

Onpenenurens MaTpuLpl 2X2, €ro
TrE€OMETPUUYECKUI CMBICIT U CBOMCTBA;

03.10.2025




BBIYHCIICHUC €TI0 3HAYCHU A

21

[IpuMeHeHue onpenennuTens A peluieHus
CUCTEMBI JINHEWHBIX YPaBHEHUU

06.10.2025

22

Pemrenne npukiiagHbIxX 3a/1a4 ¢ IOMOIIBIO
CUCTEMBI JINHEWHBIX YPaBHEHUU

08.10.2025

23

Pemrenne npukiiagHbIxX 3a1a4 ¢ IOMOILIBIO
CUCTEMBI JINHEWHBIX YPaBHEHUU

09.10.2025

24

KonTponbHast padbora: "PannonanbHble
ypaBHEHHUs U HepaBeHCTBA. CHUcTEMBI
JIMHEWHBIX ypaBHEHUN"

10.10.2025

25

OyHKIMA, CTIOCOOBI 3a1aHus (PYHKITHH.
B3aumno oOpaTHble GYHKITHH.
Kommnoszunus ¢yHkimit

13.10.2025

26

I'paduk pynkumuu. dnemMeHTapHbIC
npeoOpa3oBanus rpadukoB GyHKIUN

15.10.2025

27

OO6nacTh ornpeJieNeHUus] © MHOYKECTBO
3HayeHuil pyHkuuu. Hynn QyHkmm.
ITpomexyTKH 3HaK MOCTOSIHCTBA

16.10.2025

28

YérHble 1 HeUETHBIEC (PYHKLINU.
[lepuoanueckue pynkuuu. [Ipomexyrku
MOHOTOHHOCTH (PYHKIIMH

17.10.2025

29

MakcumMyMbl U MUHUMYMBI () YHKIIUH.
HauOossiiee 1 HanMeHbIlIee 3HAUECHNE
(GYHKIIMU Ha IPOMEXKYTKE

20.10.2025

30

Jluneiinas, KBaapaTuyHas U JpOOHO-
TuHeHas pyHKIUN

22.10.2025

31

DneMeHTapHOE MCCIIeIOBAHUE U
ocTpoeHue rpauKoB 3TUX HYHKIUN

23.10.2025




DeMeHTapHOE UCCIIEIOBAHUE U

32 oCTpOeHHE TpauKOB ITHUX QYHKIUN 24.10.2025
13 Crenens ¢ 1enbpIM MokasareneMm. bunom
Herotona 05.11.2025
34 Crenens ¢ 1enbIM MokasareneMm. bunom
Herotona 06.11.2025
Crenennast GyHKIUS C HATYPAJIbHBIM U
35 LeNnbIM NokazaTesieM. E€ cBoiicTBa u 07.11.2025
rpaduk
36 KonTponbnas pabora: "Crenennas
¢bynkmus. E€ croiictBa u rpaduk” 10.11.2025
17 ApudmeTrueckuii KOpeHb HaTypaIbHOU
CTENIEHU U €ro CBOMCTBA 12.11.2025
18 ApudmeTnueckuii KOpeHb HaTypaIbHOU
CTENEHU U €ro CBOMCTBA 13.11.2025
39 [IpeoOpa3oBaHUs YUCIOBBIX BBIPAKECHHH,
COZEPIKALLINX CTETIEHU U KOPHU 14.11.2025
40 [IpeoOpa3oBaHUs YUCIIOBBIX BBIPAKECHHH,
COZEPIKALLNX CTETIEHU U KOPHU 17.11.2025
41 [IpeoOpa3oBaHUs YUCIOBBIX BBIPAKECHHH,
COZIEPIKAIIMNX CTETIEHU U KOPHU 19.11.2025
Uppanmonanbusie ypaBHeHUs1. OCHOBHBIE
42 METOJIbI p?meHH;[ HppaLOHAIBHBIX 20.11.2025
ypaBHEHHI
Hppaumnonanbusie ypaBHeHUs. OCHOBHBIE
43 METOJIbI p?meHI/m HppaLAOHAIBHBIX 21.11.2025
ypaBHEHHI
44 WppatmonansHble ypaBHeHH. OCHOBHbIE




MCTOBI pCHICHUS UPPALUOHATIBHBIX
YpaBHEHUU

24.11.2025

PaBHOCHIIBHBIE IIEPEXO/BI B PELICHUN

s HMPPALMOHAIIBHBIX YPABHEHUN 26.11.2025
46 PaBHOCUIIBHBIE IEPEXOBI B PELLIEHUT

HMPPALMOHAIIBHBIX YPABHEHUN 27.11.2025
47 PaBHOCHIIBHBIE IEPEXO/BI B PELIEHUU

HMPPALMOHAIIBHBIX YPABHEHUN 28.11.2025
43 PaBHOCUIIBHBIE IEpEXObl B PELICHUU

HUPPALMOHATIbHBIX YPaBHEHUN 01.12.2025

CaoiicTBa U rpaduKk KOpPHS N-0i CTETIEHN
49 KaK KU1 0OpaTHOMN CTETeHHU C

Haqu[))ZELII:IIHM noI;asaTeneM 03.12.2025

CaoiicTBa ¥ rpauK KOpHS N-Oi CTETeHU
50 KakK KIIMM 0OpaTHOM CTETEeHHU C

HaTj;)ﬁBII:IIHM nolica3aTeneM 04.12.2025

KontponbHas padora: "CpoiicTBa 1 rpagux
51 xgszer;—;;ﬂenmn. HppanuoHanpHble 05.12.2005
57 CreneHb ¢ pallMOHaJIbHBIM NTOKA3aTeNeM U

e€ cBoiicTBa 08.12.2025
53 CreneHsb ¢ pallMOHaJIbHBIM NTOKA3aTeNEeM U

e€ CBOMCTBA 10.12.2025
54 CreneHsb ¢ pallOHaJIbHBIM MTOKA3aTeNeM U

e€ CBOMCTBA 11.12.2025
55 [TokazarenbHast QyHKIMS, €€ CBOWCTBA U

rpaduk 12.12.2025
56 Wcnons3oBanue rpaduka GyHKIUU A5




peLIeHusl ypaBHEHU I

15.12.2025

Hcnonp3oBanue rpaduka GyHKIMM 115

57
pelIeHns] ypaBHEHUI 17.12.2025
[Toka3zarenbHble ypaBHEeHUS. OCHOBHBIE
58 METOEI pEjH_IeHI/ISI IMOKa3aTeIbHbIX 18.12.2005
ypaBHEHHHA
ITokazarenbHble ypaBHEHUSA. OCHOBHBIE
59
METOBI pfjHIGHHH MOKa3aTeIbHBIX 19.12.2025
ypaBHEHUH
IToka3zarenbHble ypaBHEeHUs. OCHOBHBIE
60
METObI pcimeHI/m [OKa3aTeIbHbIX 2 12.2025
ypaBHEHUH
61 Kontposbnas padota: "[lokazarenpHas
¢bynkus. [lokazaTenbHble ypaBHeHUS" 24.12.2025
2 JI . i
6 orapu¢m uucna. CoiicTBa jJorapudpma 75.12.2025
6 J . 5
3 orapu¢m uucna. CoiicTBa jorapudpma 26.12.2025
64 JI . i
orapudm uucmna. CoicTsa Jorapupma 70.12.2025
65 JlecsiTuuHBIE U HATYpaJibHbIE JTOTapUPMBbI 12.01.2026
66
JlecTHYHBIC U HATypaJIbHBIE JIOTapH (MBI 14.01.2026
67 [IpeoOpa3oBanue BbIpaxeHHH,
coJiepKaIiux JorapudMbl 15.01.2026
68 [IpeoOpa3oBanue BbIpaxeHH,
coJiepKaIIux JorapudMbl 16.01.2026




[IpeoOpazoBaHue BEIpaKEHUH,

69 CoJIeprKalIuX Jorapudmel 19.01.2026
70 Jlorapudmuueckas pyHKuus, €€ CBOWCTBA

U rpadux 21.01.2026
71 Jlorapudmuueckas pyHKuus, €€ CBOWCTBA

u rpadux 22.01.2026
7 Hcnonbs3oBanue rpav(plznca GbyHKIMU 1715

pelIeHnsl ypaBHEHUI 23.01.2026
7 Ucnons3zoBanue rpau(pnxa byHKIUYU s

peuleHus: ypaBHEeHU I 26.01.2026

Jlorapudmuueckue ypaBHeHus. OCHOBHBIE
74 METObI pcimeHHsI JorapupMUUECKUX 78.01.2026

ypaBHEHUH

Jlorapupmuueckue ypaBHeHus1. OCHOBHbIE
75 METObI pcimeHHsI JorapupMUIECKuX 70.01.2026

ypaBHEHUH

Jlorapudpmuueckue ypaBHeHus1. OCHOBHbIE
76 1;4;;;)5:; E;HICHM JorapupMUUECKUX 30.01.2026
77 PaBHOCHIIBHBIE TTEPEXOIBI B PEIICHUH

Jorapu(PMUYECKUX YpaBHEHUM 02.02.2026
78 PaBHOCHIIBHBIE TTEPEXOIBI B PEIICHUH

JoTapu(PMUYECKUX YpaBHEHUM 04.02.2026
79 Kontponbnas pabota: "Jlorapupmuueckas

¢byukus. Jlorapupmuueckue ypaBHeHus" 05.02.2026
20 CunHyc, KOCHHYC, TAHT€HC ¥ KOTAaHTEHC

YHCIIOBOTO apryMeHTa 06.02.2026
81 CuHyC, KOCUHYC, TAHT€HC ¥ KOTAHT'€HC




YHUCJIOBOT'O apryMEHTa

09.02.2026

ApKCHHYC, apKKOCUHYC U apKTaHI€HC

82

YKCJIOBOTO apryMeHTa 11.02.2026
23 ApPKCHHYC, apKKOCHHYC U apKTaHT€HC

YKCJIOBOIO apryMeHTa 12.02.2026

Tpuronomerpudeckas OKpy>KHOCTb,
84 onpe):[enveHHe TPUTOHOMETPUUECKHUX 13.02.2006

(YHKIWH 9MCIOBOTO apryMEHTa

Tpuronomerpuveckasi OKpy>KHOCTb,
85 onpez[enfaHHe TPUTOHOMETPUUYECKHUX 16.02.2026

(GYHKLIMN YUCIOBOTO apryMeHTa
86 OcHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIBI 18.02.2026
87 OcCHOBHbBIE TPUTOHOMETPUYECKHE HOPMYIIbI 19.02.2026
88 OCHOBHbBIE TPUTOHOMETPUYECKHE (HOPMYITBI 20.02.2026
89 OCHOBHbBIE TPUTOHOMETPUYECKHE (POPMYITBI 75.02.2026
90 IIpeoOpa3oBaHue TPUTOHOMETPHUECKUX

BBIpKCHUI 26.02.2026
91 IIpeoOpa3oBaHue TPUTOHOMETPHUECKUX

BBIpAKEHUN 27.02.2026
9 [IpeoOpa3oBaHre TPUTOHOMETPUUYECKUX

BBIpOKCHU I 02.03.2026
93 [IpeoOpa3oBaHre TPUTOHOMETPUUECKUX

BBIpAKEHU N 04.03.2026
94 Pemrenne TpuroHoMeTpu4EeCKUX ypaBHEHHN




05.03.2026

95 P i
€IlIEHNE TPUTOHOMETPUYECKUX YPaBHEHUN 06.03.2026
96 P i
€IlIEHNE TPUTOHOMETPUYECKUX YPaBHEHUN 09.03.2026
97 P i
€IIEHNE TPUTOHOMETPUYECKUX YPaBHEHUN 11.03.2006
98 P 7
€IlIEHNE TPUTOHOMETPUYECKUX YPaBHEHUN 12.03.2006
99 P 7
€IlIEHNE TPUTOHOMETPUYECKUX YPaBHEHUN 13.03.2006
100 Perenue TpuroHoMeTpuueCKuX ypaBHEHUM
16.03.2026
KonTponbHas pabora:
101 "T
PUTOHOMETPHYECKHE BLIpa)KeHIfSI u 18.03.2026
TPUTOHOMETPUUECKHE YPABHEHUS
[TocnenoBarenbHOCTH, CIOCOOBI 3aaHUS
102 . M
nocneL[OBaTenLHVOCTeI/I eToJ 19.03.2026
MaTEMaTHYECKON MHAYKLIUU
MOHOTOHHBIE U OTPaHUYEHHBIE
103 N
nocieaoBarenbHoCTU. Mcropust ananusa 20.03.2026
OECKOHEYHO MaJIbIX
104 A
pudMeTHUecKas mporpeccust 73.03.2026
105 r
€oMeTpHUecKas Mporpeccus 24.03.2026
106 beckoneuHo yObIBaromiasi reoMeTpruiecKast
rporpeccus 25.03.2026




CymMma 6eckoHeuHO yObIBaroIei

107 reOMETPUUYECKOI MPOrpeccCun 26.03.2026
108 JIMHENHBIN ¥ HKCIOHEHUMAIIbHBINA POCT.

Yucno e. Dopmyra CI0KHBIX IPOLEHTOB 27.03.2026
109 JIMHENHBIN ¥ HKCIOHEHUMAIIbHBINA POCT.

Yucno e. Dopmyra CI0KHBIX IPOLEHTOB 06.04.2026
110 Hcnonb30BaHue Nporpeccuu sl peleHus

pealIbHBIX 3a/1a4 MPUKJIAJHOTO XapaKTepa 08.04.2026
11 Kontposnbnas pabora:

"[TocnenoBarenbHOCTH U IPOrpeccuu’” 09.04.2026
112 HenpepriBHble GyHKIINN U UX CBOWCTBA 10.04.2026
113 Touka pa3pbiBa. ACUMITOTHI TpaUKOB

byHKIUH 13.04.2026
114 CaoiicTBa (yHKIIHMI HETIPEPHIBHBIX HA

OTpe3Ke 15.04.2026
115 CBoiicTBa (GyHKIMI HETIPEPBIBHBIX HA

OTpe3Ke 16.04.2026
116 MeTto MHTEPBAJIOB JUIsl PEIICHHUS

HEPABEHCTB 17.04.2026
17 MeTto MHTEPBAJIOB JUIsl PELICHHUS

HEPABEHCTB 20.04.2026
118 MeTo MHTEPBAJIOB JUIsl PELICHHUS

HEPaBEHCTB 22.04.2026
119 IIpuMmeHeHnEe CBOMCTB HENPEPHIBHBIX

GbyHKIUHN 1715 petieHus 3a1a4 23.04.2026
120 [IpuMeHeHne CBOWICTB HENPEPBIBHBIX

GbyHKIMA 17151 peleHus 3a1a9 24.04.2026




121 [TepBas u BTOpasi MPOU3BOAHBIE PYHKIIMH 27 04.2026
122 Ornpenenenue, reOMETPUYECKUN CMBICTT

IIPOU3BOIHOM 29.04.2026
123 Onpenenenue, GU3NIECKUN CMBICIT

IIPOU3BOIHOM 30.04.2026
124 VYpaBHeHHE KacaTeIbHOU K TpauKy

byHKIIUN 04.05.2026
125 VYpaBHeHHE KacaTeIbHOU K TpauKy

byHKIIUU 06.05.2026
126 [Ipou3BoIHBIE AIEMEHTAPHBIX (PYHKIINUN 07.05.2026
127 [Ipou3BoIHBIE AIEMEHTAPHBIX (PYHKIINUN 11.05.2026
128 [IpousBoHas CyMMBI, IPOU3BEACHHUS,

YaCTHOTO M KOMITO3UIIUU (YHKITHI 13.05.2026
129 [IpousBoHAsS CyMMBI, TPOU3BEACHHUS,

YaCTHOTO U KOMITO3UIMU (QYHKIUH 14.05.2026
130 [IpousBoHAs CyMMBI, TPOU3BEACHHUS,

YaCTHOTO M KOMITO3UIIUU (YHKITHI 15.05.2026
131 KonTponbnas pabora: "[IpousBonnas” 18.05.2026
132 [ToBTOpeHue, 060061IeHNE, CUCTEMATH3AIUS

3HaHui: "YpaBHeHUS" 20.05.2026
133 [ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS

3HaHui: "OyHkun" 21.05.2026
134 Hrorosast koHTpoIpHAs paboTa

22.05.2026




135 Hrorosas KoHTpoOIJIbHAsI paboTa

25.05.2026

136 [ToBTrOopenue, 00001IEHNE, CUCTEMATH3AIHS

3HAHUH

26.05.2026

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

136

10




11 KIIACC

Ne
n/n

Tema ypoka

KoauuecTBO 4acoB

KonTposabHbie

Bcero
padoThI

IpakTuyeckue
padoThI

Jlara
U3y4YCHUS

DJIEeKTPOHHbBIE
uudposeie
oOpa3oBaTe/ibHbIE

pecypchl

[IpumeHeHnue nporu3BOJHON K
WCCJICIOBAHMIO (DYHKITHI Ha
MOHOTOHHOCTB ¥ IKCTPEMYMBbI

01.09.2025

[IpuMeHeHne nNpou3BOIHOM K
WCCJICIOBAHMIO (DYHKITHI Ha
MOHOTOHHOCTb M 3KCTPEMYMBbI

03.09.2025

[IpuMeHeHne nNpou3BOIHOM K
WCCJICIOBAHMIO (DYHKITHI Ha
MOHOTOHHOCTb Y 9KCTPEMYMBI

04.09.2025

[IprMeHeHne npon3BOIHOM K
UCCIIeIOBaHMIO (PYHKIMH Ha
MOHOTOHHOCTB ¥ 3KCTPEMYMBI

05.09.2025

IIprMmeHeHne npon3BOIHON K
UCCIIeIOBaHMIO (QYHKIIHI Ha
MOHOTOHHOCTb U KCTPEMYMBI

08.09.2025

IIprMmeHeHne nporu3BOIHON K
UCCIIeIOBaHMIO (PYHKIIHI Ha
MOHOTOHHOCTb U 3KCTPEMYMBI

10.09.2025

Haxoxnenne HanOoOJIbIIETO 1

HaVMEHBIIIETO 3HAYEHUSI HENPEPBIBHON

(GYHKIIMHM Ha OTpe3Ke

11.09.2025

Haxoxnenne HanOOJIbIIETO 1




HaVMEHBIIIETO 3HAYCHUS HENIPEPBIBHON
(GyHKIMHU HAa OTpe3Ke

12.09.2025

Haxoxnenue HanOoJIbIIETO U
HAUMEHBIIIETO 3HAUCHUS HEPEPHIBHOM
(GyHKIMHU HAa OTpe3Ke

15.09.2025

10

Haxoxnenue HanbonpLIero u
HAUMEHBIIIETO 3HAYCHUS HEIPEPBIBHOM
(GYHKIIMU Ha OTpPE3KE

17.09.2025

11

Haxoxnenue HaubobIiero u
HAUMEHBIIIETO 3HAUCHUS HEMPEPHIBHOM
(GyHKIINY Ha OTpe3Ke

18.09.2025

12

Haxoxnenune HanOobIIero u
HAMMEHBIIETO 3HAUYCHUS HEITPEPHIBHOM
(GyHKIMHU HAa OTpE3Ke

19.09.2025

13

[IpumeHneHne MPOU3BOTHOM JIJIst
HAXOXJICHUS HAWJTYUIIIEro PEIICHUS B
MPUKJIAHBIX 3a/1a4ax

22.09.2025

14

[Ipumenenre npou3BOIHOM IS
HAXOXJICHUS HAWJIYUIIIEro PEIICHUS B
MPUKJIAHBIX 33/1a4ax

24.09.2025

15

[IpumeneHnre npou3BOIHOM IS
OTIpEeIeTICHUSI CKOPOCTH U YCKOPEHUS
mpoliecca, 3aIaHHoro GOpMYJION WK
rpadpukom

25.09.2025

16

[Ipumenenre npou3BOIHOM IS
ONPEAEIIEHUS CKOPOCTU U YCKOPEHUS
npoliecca, 3alaHHoro GopMyIIoN WiIH
rpaduxom

26.09.2025




17 Komnosunus ¢pyHkuumit 79.09.2025
18 Komnosunus ¢pyHkuumit 01.10.2025
19 Komnosunus ¢pyHkuumit 02.10.2025
20 I'eomerpuueckue oO6pa3bl ypaBHEHHI Ha

KOOpPJMHATHOM IJIOCKOCTH 03.10.2025
)1 I'eomerprueckue 0O6pa3bl ypaBHEHHI Ha

KOOPJMHATHOM MJIOCKOCTH 06.10.2025
2 KonTtponsHas pabdora: "MccnenoBanue

(GyHKIH ¢ TOMOIIBIO TPOU3BOTHON" 08.10.2025
7 [TepBooOpazHasi, 0CHOBHOE CBOMCTBO

epPBOOOPA3HBIX 09.10.2025
24 [TepBooOpazHbIe JIeMEHTAPHBIX (QYHKIMH.

[TpaBuia HaX0XJIEHUS IEPBOOOPA3HBIX 10.10.2025
)5 [TepBooOpazHble NIeMEHTAPHBIX (QYHKIHH.

[TpaBuia HaX0XJIEHHS IEPBOOOPA3HBIX 13.10.2025
26 WHurerpai. I'eoMeTpru4eCKuil CMBICII

UHTErpaja 15.10.2025
7 Brruncnenue onpenena€éHHOro HHTerpana

no popmyne Herotona-JleltoHua 16.10.2025
)% Brruncnenue onpenen€éHHOro nHTerpana

no popmyne Herotona-Jleltonuma 17.10.2025
29 [IpumeneHne nuHTErpaia 1 HaXOXKICHUS

iomaied IocKux Guryp 20.10.2025
30 [IprmMeHeHne uHTerpaia 1 HaXOXKACHUS

00BEMOB reOMETPUYECKHUX TeI 22.10.2025




[Tpumeps! pemenunii muddepeHraITbHbIX

31 ypaBHEHUH 23.10.2025
3 [Tpumeps! pemennii muddepeHraITbHbIX
yYpaBHEHUH 24.10.2025
Marematrnueckoe MOAECIMPOBAHUE
33 peaIbHBIX MPOILIECCOB C MOMOIIBIO 05.11.2025
nuddepeHIATbHBIX YPaBHEHUH
34 KonTponsHas padora: "[lepBoobpazHast u
uHrerpan"” 06.11.2025
35 Tpuronomerpuyeckue GyHKIHH, UX
CBOMCTBA U IpauKH 07.11.2025
36 Tpuronomerpuueckue GyHKINH, UX
CBOMCTBA U IpauKH 10.11.2025
37 Tpuronomerpuyeckue GyHKIUH, UX
CBOMCTBA U rpauKH 12.11.2025
38 Tpuronomerpuueckue GyHKIHH, UX
CBOICcTBa U TpaduKu 13.11.2025
39 Tpuronomerpuueckue GyHKIHH, UX
CBOMCTBA U rpaduKu 14.11.2025
OT100p KOpHEH TPUTOHOMETPUUYECKHX
40 YPaBHEHUH C IOMOIIBIO 17.11.2025
TPUTOHOMETPUUECKON OKPYKHOCTH
OT60p KOpHEH TPUTOHOMETPUUECKHIX
41 YPaBHEHUH C IOMOIIBIO 19.11.2025
TPUTOHOMETPHYECKON OKPYKHOCTH
OT60p KOpHEH TPUTOHOMETPUUECKHUX
42 YPaBHEHUH C TIOMOIIBIO 20.11.2025

TpHFOHOMCTpH‘-ICCKOfI OKPYKHOCTH




OT60p KOpHEHN TPUTOHOMETPUUECKHUX

43 YpaBHEHUH C HOMOH.UjIO 21112005

TPUTOHOMETPUUECKON OKPYKHOCTH
44 Pemienne TpuroHOMeTpUYECKUX

HEPaBEHCTB 24.11.2025
45 Pewenne TpuroHOMeTpU4ECKUX

HEPaBEHCTB 26.11.2025
46 Pemenue TpuronomMmeTpuueckux

HEpPaBEHCTB 27.11.2025
47 Pemenne TpuroHoMeTprUeCKUX

HEpPABEHCTB 28.11.2025

KoHntponbHas padora: "I'paduku
48 TPUTOHOMETPUYECK 78

TII))I/IFOHOMGTI])C)I/I‘IGCKI;I/I); ig:;iima" 01.12.2025
49 OcHOBHBIE METOIbI PEIICHUS

MIOKAa3aTeJIbHBIX HEPABCHCTB 03.12.2025
50 OcHOBHBIE METO/BI PELLICHUS

MIOKa3aTeJIbHBIX HEPABEHCTB 04.12.2025
51 OcCHOBHBIE METO/BI PEILICHUS

MOKa3aTeIbHBIX HEPABEHCTB 05.12.2025
57 OcHOBHBIE METOIbI PELLIEHUS

MOKa3aTeIbHBIX HEPABEHCTB 08.12.2025
53 OcHOBHBIE METO/IbI PELICHUS

norapu(MUUECKIX HEPABEHCTB 10.12.2025
54 OcHOBHBIE METO/IbI PELIEHUS

norapu(pMUIECKIX HEPABEHCTB 11.12.2025
55 OcHOBHBIE METO/IbI PELLIEHUS

Jorapu(pMUIECKIX HEPABEHCTB 12.12.2025




OCHOBHBIC MCTOJbI pCHICHUA

36 norapu(pMHUECKUX HEPABEHCTB 15.12.2025
57 OcHOBHBIE METO/IbI PELLICHUS

UPpALMOHAJIbHBIX HEPABEHCTB 17.12.2025
53 OcHOBHBIE METO/IbI PELLICHUS

UPPaLMOHAIIbHBIX HEPABEHCTB 18.12.2025
59 OcHOBHBIE METO/IbI PELLICHUS

UpPpaLMOHAJIbHBIX HEPABEHCTB 19.12.2025
60 OcCHOBHBIE METO/IbI PELLIEHUS

HMppalyoHaJIbHbIX HEPABEHCTB 22.12.2025
61 I'paduueckue metozs! pemeHus

MPPALMOHAJIBHBIX YPABHEHUN 24.12.2025
&2 I'paduueckue MeTo b1 peme}umﬂ

MPPALMOHATIBHBIX YPAaBHEHUN 25.12.2025
63 I'paduueckue MeToIbl peleHus

[IOKa3aTeJIbHBIX YPaBHEHUU 26.12.2025
64 I'paduueckue MeTObI pelIeHus

MIOKa3aTeJIbHBIX HEPABCHCTB 29.12.2025
65 I'paduueckue MeTObI perIeHus

JorapupMHUUECKUX ypaBHEHUIN 30.12.2025
66 I'paduueckue MeTOIbI pelIeHus

J0rapupMHUECKUX HEPABEHCTB 12.01.2026
67 I'paduueckue MeTo bl pereHus

norapu(pMUUECKIX HEPABEHCTB 14.01.2026

I'paduueckue MeTo bl pereHus
68 HOK&?:&TCJ‘I})HI)IX 1 JTorapu(pMUYECcKuX 15.01.2026

ypaBHEHUI
69 ['padpuaeckue MeToabI pemeHust




MOKa3aTeIbHBIX U JIOTapU(PMUIECKUX
ypaBHEHUI

16.01.2026

70

I'paduueckue MeTo Bl pemeHus
MOKA3aTeIbHBIX U JIOTapU(OMUIECKUX
HEPABCHCTB

19.01.2026

71

I'paduueckue MeTo Bl pemeHus
MOKa3aTeIbHBIX U JIOTApU(YMUICCKUX
HEPaBEHCTB

21.01.2026

72

KoHntpoinbHas pabdora: "UppanuoHanbHbIe,
MoKa3aTeNbHbIe U TorapuMuueckue
HepaBeHCTBA"

22.01.2026

73

KommuiekcHbie uncna. AnreOpanueckas u
TpUTrOHOMETpHUecKas (POPMBI 3aITUCH
KOMIUIEKCHOTO YHCIIa

23.01.2026

74

KommnnekcHsble uncna. Anrebpandeckas u
TpUTOHOMETpHUEcKas (HOPMBI 3aITUCH
KOMIUIEKCHOTO YHUCJIa

26.01.2026

75

ApudmeTnueckue onepanuu c
KOMIIJIEKCHBIMHU YU CJIaMU

28.01.2026

76

ApudmeTrnueckue onepanuu c
KOMIIJIEKCHBIMHU YU CJIaMU

29.01.2026

77

®opmyna Myaspa. KopHu n-oit cTenenun
U3 KOMIUIEKCHOTO YHCIIa

30.01.2026

78

N300pakeHne KOMIUJIEKCHBIX YHCeT Ha
KOOPJAWHATHOM IIOCKOCTH

02.02.2026

79

N300pakeHne KOMIIJIEKCHBIX YHCeT Ha
KOOPJMHATHOH TIIOCKOCTH

04.02.2026

80

®opmyna Myaspa. KopHu n-oii crenenu




N3 KOMIIJICKCHOI'O YHCJjia

05.02.2026

HpI/IMeHeHI/Ie KOMIIJICKCHBIX YHCCJI JJIsA

81 petieHus GU3NIECKUX U T€OMETPHUICCKHUX 06.02.2026

3a7a4
2 KonTtponpHas pabdora: "KomruiekcHbie

gucna" 09.02.2026
83 Harypasbnblie u niesnbie yucia 11.02.2026
84 Harypasbnsle u niensie yucna 12.02.2026
g5 [IpuMeHeHne npru3HaKOB ACIUMOCTH

LEJIBIX YUCEIT 13.02.2026
26 [IpuMeHeHne MPU3HAKOB ACITUMOCTH

LEJIBIX YHCEIT 16.02.2026
g7 [IpuMeHeHne MPU3HAKOB ACITUMOCTH

nensix uncen: HO u HOK 18.02.2026
28 [IpuMeHeHre NpU3HAKOB ACIUMOCTH

nensix uncen: HO u HOK 19.02.2026
29 [IpuMeHeHne NpU3HAKOB ACIUMOCTH

LEJIBIX YHUCEII: OCTATKHU 10 MOLYJIIO 20.02.2026
90 [IpuMeHeHre NpU3HAKOB ACIUMOCTH

LEJIBIX YHUCEII: OCTATKHU 10 MOYJIIO 25.02.2026

[IpuMeHeHne npu3HaKoB AEIUMOCTH
91 LEJbIX YHCell: alropuT™ EBKInaa aist 26.02.2026

pelieHus 3a/1a4 B 1EJIbIX YUCIIax
9 Kontponbnas pabota: "Teopust menbix

gucen" 27.02.2026
93 CucreMa 1 COBOKYTHOCTh ypaBHEHUH.




PaBHOCHIBHBIC CHCTEMBI I CHCTEMBI-
CIICACTBUA

02.03.2026

94

CucreMa 1 COBOKYITHOCTb YpaBHEHUI.
PaBHOCUIIBHBIE CHCTEMBI U CUCTEMBI-
CJIEACTBUSA

04.03.2026

95

OCHOBHBIE METO/IbI PELLIEHUSI CUCTEM U
COBOKYITHOCTEH paliMOHaJIbHBIX
YpaBHEHUU

05.03.2026

96

OcCHOBHBIE METO/BI PELLIEHUS CUCTEM U
COBOKYITHOCTEH MpPaLMOHATIbHbIX
YpaBHEHUU

06.03.2026

97

OCHOBHBIE METO/IbI PELLIEHUS CUCTEM U
COBOKYITHOCTEH MOKa3aTeIbHbIX
ypaBHEHUI

09.03.2026

98

OCHOBHBIE METO/IbI PELLIEHUS CUCTEM U
COBOKYITHOCTEM MOKA3aTEIbHBIX
ypaBHEHU U

11.03.2026

99

OcHOBHBIE MCTOABI pCICHUA CUCTEM U
COBOKYITHOCTEH Jorapu(pMUUECKUX
ypaBHEHUU

12.03.2026

100

OcCHOBHBIE METO/IbI PEILIEHUSI CUCTEM U
COBOKYITHOCTEH Jorapu(pMHUeCcKux
yYpaBHEHUHU

13.03.2026

101

[IpumeHeHne CUCTEM K PELIEHUIO
MaTeMaTHYeCKUX 3a]a4 U 3a/1a4 U3
pa3IMYHBIX 001acTel HAYKU U peaslbHOM
KHU3HHU, UHTEPIPETaLs OTYyIeHHBIX
pe3yibTaToB

16.03.2026




102

[IpuMeHeHne CUCTEM K PELLEHUIO
MaTeMaTUYeCKUX 3a/1a4 U 3a]1a4 U3
pa3NIMYHBIX 001aCTe HAYKH U peaslbHOM
JKU3HU, MHTEPIIPETALUs II0JY4CHHBIX
pE3yJIbTaTOB

18.03.2026

103

[IpriMeHeHre HEPaBEHCTB K PEIICHUIO
MaTeMaTHYeCKUX 3aja4 U 3aa4 u3
pa3InyYHbIX 00JacTel HayKH U peasibHOM
JKU3HU, UHTEPIIPETALUs OTy4YEeHHBIX
pe3yJIbTaToB

19.03.2026

104

KonTponbnas padota: "CucremMsl
palroHaIBHBIX, UPPALUOHATBHBIX
MOKA3aTeIbHBIX U JIOTapU(OMUIECKUX
ypaBHEHUI"

20.03.2026

105

PannonaneHbIE ypaBHEHHUS C
rapameTpamu

23.03.2026

106

PanmonansHbie HEpaBEHCTBA C
napaMeTpamMmu

25.03.2026

107

PanyonanbHbIE CUCTEMBI C napameTpaMmu

26.03.2026

108

HppaunoHanbHble ypaBHEHUS,
HEpaBEHCTBA C MapaMeTpaMu

27.03.2026

109

HppanmoHanbHble CUCTEMBI C
napameTpamu

06.04.2026

110

[loka3zarenbHble ypaBHEHUS, HEPABEHCTBA
C rmapaMeTpaMu

08.04.2026

111

IIokazaTenbHBIE CUCTEMEL C ImapaMeTpaMu

09.04.2026




112

Jlorapugmuueckue ypaBHEHHUS,
HEPaBEHCTBA C [TapaMeTpaMu

10.04.2026

113

Jlorapudmuueckre CUCTEMEI C
napameTpamu

13.04.2026

114

TpUroHomMeTpu4eCcKue YpaBHEHHUS C
rapameTpamu

15.04.2026

115

TpuronomeTpuyecKkrue HEPaBEHCTBA C
napaMmerpamu

16.04.2026

116

TpUroHOMETpUYECKUE CUCTEMBI C
napaMeTpamu

17.04.2026

117

IToctpoenue u uccinenoBaHue
MaTEeMaTHYECKUX MOJICIICH peaTbHbIX
CUTYalMil C MIOMOUIbIO YPABHEHUH C
napameTpamMu

20.04.2026

118

[Toctpoenue u uccienoBanue
MaTEeMaTU4YeCKUX MOJEIIEH peaabHbIX
CUTYyalMi C MOMOUIBIO CUCTEM YPABHEHUN
C ImapamMeTpaMu

22.04.2026

119

IToctpoenune u ucciegoBaHue
MaTeMaTUYECKUX MOJIENIeN peabHbIX
CUTyalMi C MOMOULIBIO CUCTEM YPABHEHUN
C IapaMmeTpaMu

23.04.2026

120

KonTponbhas pabota: "3anauu ¢
napaMmerpamu’

24.04.2026

121

[ToBTOpenwme, 0600IIEHNE,
cucTeMaru3anus 3HaHuil: "YpaBHeHus"

27.04.2026

122

[ToBTOpeHnue, 060061IeHNE,
cucTemMarusanus 3HaHuil: "YpaBHeHus"

29.04.2026




123

[ToBTOpeHnue, 06001ICHNE,
cUCTeMaTH3alys 3HaHU: "Y paBHEHUS.
Cucremsl ypaBHeHUI"

30.04.2026

124

[ToBTOpeHnue, 06001ICHNE,
cucreMarusaius 3Hanuii: "HepaBencrpa"

04.05.2026

125

[ToBTOpenue, 06001ICHNE,
cucremaTtusanus 3Hanuii: "HepaBencrna"

06.05.2026

126

[ToBTOpenue, 06001ICHNE,
cucrtemaTusanus 3Hanuii: "HepaBencrna"

07.05.2026

127

[ToBTOpEeHME, 0000IICHUE,
cucrtemaTtuzanus 3Hanuii: "IIpousBoanas u
e€é npuMeHeHue"

08.05.2026

128

[ToBTOpEeHME, 0000IICHUE,
cucremaTtusanus 3Hanuil: "lIpousBoanas u
eé npuMeHeHue"

11.05.2026

129

[ToBTOpenue, 06001IIEHNE,
cucremarusanus 3HaHuit: "IIlpousBogHas u
e€ npuMeHeHue"

13.05.2026

130

[ToBTOpenue, o6odIIEHKE,
cucremarusanus 3HaHuil: "MHTerpan u ero
npuMeHeHue"

14.05.2026

131

[ToBTOpenue, o6odIIEHNE,
cucreMaru3anus 3HaHui: "OyHKkuun"

15.05.2026

132

[ToBTOpenwme, 0600IIEHNE,
cucreMaru3anus 3HaHui: "OyHKkuun"

18.05.2026

133

[ToBTOpenwme, 0600IIEHNE,
cucreMaru3anus 3HaHui: "OyHkuun"

20.05.2026

134

Hroropas KOHTPOJIbHAA pa60Ta




21.05.2026

135 Wrorosas kKoHTpoJbHASA paboTa 1 1 2 05.2026
136 [ToBTOpeHnue, 06001ICHNE, |
cHCTEMAaTHU3aIus 3HaHUN 25.05.2026

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

136

10







IPOBEPSIEMBIE TPEGOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM IPOI'PAMMBI

10 KITACC

Kon
MpOBEPAEMOro
pe3yJbTara

HpOBepﬂeMbIe NpeaAMETHLIC PE3YJIbTAaThl OCBOCHUA OCHOBHOM
06pa30BaTeJ’leOﬁ NnporpaMmal CpeaHET0 06mer0 06pa30BaHI/Iﬂ

1

Yucia 1 BEIYUCIIEHUS

1.1

OnepupoBaTh MOHATHSAMH: PpALUOHAJIBHOE U JIEHCTBUTEIBHOE YHUCIIO,
OOBIKHOBEHHAS U IECATHYHAS TPOOb, TPOIIEHTHI

1.2

BeimonHATE  apudMeTHdeckue  Oomepaluu ¢ PAalUOHAIBHBIMH |
JEHCTBUTEIbHBIMU YU CIIAMH

1.3

BoinonHATe NpuOIMKEHHBIE BEIUKCICHMS, UCIIOJIBb3YS IIPABHUIIa OKPYTJIEHUS,
JieNnaTh NPUKUAKY U OLEHKY PE3yJIbTaTa BEIYNCICHUN

1.4

OnepupoBaTh NOHATUSIMU: CTENEHb C IIEJIBIM IIOKA3aTeleM, CTaHJApTHAs
dopma 3ammcu ACWCTBUTEIHHOTO YHCIA, KOPEHb HATYPAIbHOW CTENCHH;
UCIOJb30BaTh MOAXOAILYI0 (OPMY 3aIUCH JAECHCTBUTEIBHBIX YUCEN JUIS
peleHusl MPaKTUYECKUX 33134 U MPEICTABICHHSI JaHHbBIX

1.5

OmnepupoBatrh MOHATUAMH: CUHYC, KOCUHYC U TAHT€HC IPOU3BOJIBHOTO YIJIa;
UCMOJb30BaTh  3alMCh  MPOU3BOJBHOIO  yIyla  4Yepe3  oOpaTHbIe
TPUTOHOMETPHUECKUE (PYHKIIUH

YPaBHeHI/IH " HCPABCHCTBA

2.1

OHepI/IpOBaTB MOHATHUAMU: TOKIACCTBO, YPABHCHUC, HCPABCHCTBO, LECJIOC,
palluOHAJIBHOC, HPppalMOHAIIEHOC YpaBHCHUC, HEPaBCHCTBO,
TPUTOHOMCTPHYICCKOEC YPABHCHUC

22

BoinonHATe npeoOpa3oBaHus TPUTOHOMETPUUECKHUX BBIPAKEHUN U pellaTh
TPUTOHOMETPUYECKHUE YPABHEHUS

2.3

BeinonHsATe npeoOpa3oBaHUsl 1ENbIX, PAllMOHAIBHBIX M HPpPalMOHAIBHBIX
BBIDA)KEHMII W pelmaTb OCHOBHBIE THUIIBI LEJbIX, PAalUOHAIbHBIX U
HMPPALMOHAIIBHBIX YPABHEHNUN U HEPABEHCTB

2.4

HpI/IMeHSITI) YPaBHCHUA W HCPABCHCTBA IJId PCHICHUA MATCMATHUYCCKUX
3aJ1a4 U 3a]1a4 U3 pa3IU4HbIX 00JacTell HayKu U pealibHOM JKU3HU

2.5

MopenupoBaTh pealbHBIE CHUTYallMd Ha S3bIKE aiareOphl, COCTaBISATH
BBIPAXKEHHS, YPAaBHEHUS, HEPABEHCTBA MO YCJIOBHUIO 3aJa4M, MUCCIEI0BATH
MTOCTPOCHHBIE MOJIENIU C HCIIOIH30BAHUEM alllapara anreopsl

OyHKIUH U TpapUKH

3.1

OmnepupoBaTh NOHATUAMU: (PYHKIHS, CIOCOOBI 3ajaHus (DYHKIIMU, 00JIaCTh
ONpeNieIeHus W MHOXKECTBO 3HadeHUH (yHKIUHM, rpaduk QyHKIUH,




B3aUMHO OOpaTHBIC (PYHKITUU

OnepupoBaTh NOHATUAMU: UYETHOCTh W HEUYETHOCTh (PYHKIHMH, HYIH

32 (GYHKIIUH, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA
3.3 Hcnonw3oBatk rpaduku GyHKIUN 1)1 pelieHUs] ypaBHCHUIH
34 CrtpouTth 1 ynTaTh rpadMKu JUHEHHON (PYHKIIUHU, KBAIAPATHIHON (YHKIINH,
CTETIEHHOHN (YHKIIMH C LEJIBIM IT0Ka3aTeleM
Ucnonb3oBarte rpaduku (QyHKUMHA IS HCCIENOBaHHUS MPOIECCOB U
3.5 3aBUCHUMOCTEH MpH pEIIeHUU 3aJad W3 JIPYTHX Y4YeOHBIX MPEIMETOB U
peasbHOM JKU3HH, BBIpaXKaTh POPMYIaMH 3aBUCUMOCTU MEXAY BEIMUYNHAMU
4 Hauana marematuueckoro anainsa
41 OnepupoBaTh MOHATHSAMH: TIOCJIEIOBATEIBHOCTh, apupMeTHUecKas Hu
’ reOMETpPUYECKast IPOTPECCUun
40 OnepupoBaTh MOHATUSAMHU: OECKOHEUHO YOBIBAIOIIAs TIEOMETpPHYECKas
' nporpeccusi, cyMmma 0€CKOHEHYHO yOBIBAIOIIECH TreOMETPHUIECKON Mporpeccun
43 3aaBath MOCIEA0BATEIHLHOCTH PA3IUYHBIMU CIIOCOOAMHU
44 Hcnonbs3oBaTh CBOWCTBA MOCIEIOBATEIBHOCTEN M MPOTrpeccuil s
' pelIeHus peasIbHBIX 3314 MPUKIIATHOTO XapaKTepa
5 MHoXxecTBa U JIOTHKA
5.1 OnepupoBaTh NOHATUIMHU: MHOKECTBO, ONI€pAIIMU HaJl MHOYKECTBAMHU
Hcnonbs30BaTh  TEOPETHMKO-MHOXKECTBEHHBIM — anmapar JJisl  ONUCaHUs
5.2 peanbHBIX MPOLIECCOB U SBJICHUH, IPU PEIICHUU 3a7a4 U3 APYTHX yueOHBIX
MpeaMETOB
53 OnepupoBarh  TOHSATUSIMU:  OMpEJEICHHE,  Teopema,  CIEeACTBHUE,
JT0Ka3aTeNIbCTBO
11 KIIACC
Kon .
IIpoBepsiemble peIMeTHbIE Pe3yJIbTATHI 0CBOCHHUS OCHOBHOM
NMPoBePSIEeMOro .
o0pa3oBaTe/ibHOI NPOrpaMMBbl CpeIHero 0o1ero oopa3oBanusi
pe3yabTara
1 Yucia 1 BBIYUCICHUS
OnepupoBarh MOHATUSMH: HaTypalbHOE, L€JI0€ YHCIO; HCIOJIb30BaTh
1.1 MPU3HAKW JIEIMMOCTA TENbIX YHCEN, Pa3J0KEHHE YHWCIIA Ha MPOCTHIE
MHOXHUTENH JIJIs1 PEIICHHS 337129
1.2 OnepupoBaTh NOHATHEM: CTENIEHB C PAIMOHAJIBHBIM I10KA3aTeIEM
13 OnepupoBarh MOHATHUSIMH: JIOTapu(dM YHUCIIA, ACCITUYHBIC M HATypaIbHbBIC
' sorapuQMsI
2 YpaBHEHUS 1 HEPABEHCTBA
2.1 [IpuMeHaTh CBOWCTBA CTEMEHW JUIA TPeoOpa3oBaHUS  BBIPAKECHUMH,




ONEpUpPOBATh TOHATUSMHU: IIOKA3aTEJIbHOE YPaBHEHHE U HEPABEHCTBO;
peliaTh OCHOBHBIE TUIIBI TOKA3aTeIbHBIX YPABHEHUM U HEPABEHCTB

22

BoimonusATe mpeoOpa3oBaHUs BBIPAKEHUHM, COJEpKAIIMX Jorapudmel;
OIEpUPOBATH MOHATUSMU: JIOTapU(MUUECKOE YpaBHEHHE U HEPABEHCTBO;
pelaTh OCHOBHBIE TUIIBI JOTapU(PMHUUECKUX YPaBHEHUM U HEPABEHCTB

2.3

HaXO,I[I/ITB peiCHuA HpOCTGfIH.IHX TPUT'OHOMETPHUYECKNX HEPABCHCTB

24

OnepupoBaTh NOHATUAMU: CHCTEMa JIMHEHHBIX YpaBHEHUN U e€ pelIeHHE;
HCIIOJIb30BaTh CUCTEMY JIMHEHHBIX YpaBHEHUH Ui pelIeHHs TPAKTHUYECKUX
3a1a4

2.5

Haxonuts pemeHust npoCcTeHuX CUCTEM U COBOKYITHOCTEN palliOHAIbHBIX
YPaBHEHUI U HEPABEHCTB

2.6

MonenupoBaTh peaidbHbIE CHTYalldd Ha SI3bIKE aiureOphl, COCTaBIATh
BBIPAXKCHHS, YPAaBHECHMS, HEPABEHCTBA M CUCTEMbI IO YCJIOBHUIO 33Ja4H,
MCCIIEIOBATh MOCTPOSHHBIE MOJICIH C MCIIOJIb30BAaHUEM ariapara areopbl

OyHKIMH U TpaPuKH

3.1

OnepupoBaTh MOHATUSMH: TepHOAWYECKass (DYHKIHUSA, MPOMEKYTKH
MOHOTOHHOCTH (YHKIHH, TOYKH HKCTpeMyMa (yHKIMH, HauOoiblee |
HaMMEHbIIee 3HaYeHHUS (DYHKIMHM Ha MPOMEXYTKE;, HCIIOIB30BaTh HX IS
uccaenoBaHus QyHKIUH, 331aHHOHN rpadKoM

3.2

OnepupoBarh MOHATUSIMU: TpadUKH MOKA3aTEIBHOU, JTOTApUPMUIECKON U
TPUTOHOMETPUYECKHX (YHKIHM;, H300pakaTh HMX Ha KOOPAWHATHOU
IJIOCKOCTH M UCIIOJIB30BATh ISl PEIICHUs YPAaBHEHU U HEPABEHCTB

33

N300pakaTh Ha KOOPAMHATHOM MJIOCKOCTU Ipa)MKU JIMHEHHBIX YpaBHEHUM
Y MCTIOJIb30BaTh UX Ul PELICHUs] CUCTEMbI JINHEHHBIX ypaBHEHUN

34

Hcnonb3oBate rpaduku (GyHKIMHA A7 HCCIENOBAaHUS IPOLIECCOB U
3aBUCUMOCTEH U3 JPyruxX y4yeOHBIX TUCLUIINH

Hauana MaTemMaTH4yecKOro aHaimnsa

4.1

OmnepupoBaTh MOHATUSAMU: HEMIPEPbIBHAS (QYHKLUS, TPOU3BOAHAS (DYHKIINH;
UCMOJb30BAaTh €OMETPUUECKUN U (PU3MYECKHI CMBICT MPOM3BOIHOM IS
pelieHus 3a1aq

4.2

HaxomuTe  mpou3BOAHBIE  3JEMEHTAPHBIX  (QYHKIMM,  BBIYHUCIATH
MIPOM3BOJIHBIE CYMMBI, IPOU3BEEHUS, YACTHOTO (DYHKIUI

43

Hcnonp3oBath  OpOM3BOAHYIO Ui HUCCIENOBaHUS  (PYHKIMM  Ha
MOHOTOHHOCTh M 3KCTPEMYMBI, MPUMEHSTHh PE3yJIbTaThl UCCIEIOBaHMS K
MTOCTPOCHUIO TPaPUKOB

4.4

Hcmons3oBaTh MOPOU3BOJHYIO JJII HAXOXIACHUA HAWIYUIICTO PCUHICHUS B
MPUKIAAHBIX, B TOM YHCJIC COIUAIbHO-OKOHOMMNYECKUX, 3a1a4dax

4.5

OnepupoBaTh MOHATHSAMH: IE€pBOOOpa3Hass M HWHTErpayi; IOHUMATh
reOMEeTPHUECKUI 1 (PU3NYECKHI CMBICI HHTETpaja

4.6

Haxomuth nepBooOpasHbie JI€eMEHTAapHBIX (YHKIHMA, BHIYUCIATH UHTETPA
o ¢opmyne Herotona — Jleitbnuia




4.7

PemaTs MMPUKJIAAHBIC 3aga4d, B TOM YHUCJIC COOUATIbHO-3KOHOMHNYECCKOIO U
(bI/ISI/ILICCKOFO XapakTepa, CpeacTBaM MaTEMaTHYCCKOI'O aHan3a




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAHUSA

Koxa
1 Uucna 1 BIYUCIICHUS
Pammonanbueie  ynucna. OOBIKHOBEHHBIE M JIGCATUYHBIE JpOOM, TPOICHTHI,
11 OeCKOHEeUHbIE MepUOoANYEcKHe APoOoH. ApupMETHYECKHE ONEPallui ¢ palMOHATEHBIMU
’ quciaaMy, IpeoOpa3oBaHus YUCIOBBIX BhIpaxeHUi. [Ipumenenue nqpobeit u mporeHToB
JUIS PELLIEHUs IPUKIJIAJHBIX 3a7a4 U3 Pa3IMUHBIX OTPACIE 3HAHUI U pealIbHOM KU3HU
JlelicTBUTENbHBIE YKCIa. PanonanbHble U HppalMoHalbHbIe Ynucia. ApudmMeTnueckue
1.2 | omepauuu ¢ JeMcTBUTENbHBIMU uyMciaaMu. [IpuGnnxEHHbIE BBIYMCICHUS, NpaBUIIA
OKpYIJICHUS, IPUKH]IKA U OLIEHKA Pe3yJIbTaTa BBIYUCICHUN
Crenens c 1ensIM nokaszareneM. CtannaptHas popma 3anucu AeHCTBUTEIbHOTO YUCIIA.
1.3 Hcnonb3oBanue noaxonsiied Gopmbl 3alUCH JEHCTBUTENBHBIX UYUCEN JUIs pEeICHUs
MIPaKTUYECKUX 3aJ1a4 U IPECTABICHUS JaHHbBIX
14 Apudmernueckuii KOpeHb HaTypalbHOH cremeHu. JleiicTBua ¢ apudmMeTHyecKuMu
' KOPHSIMHU HaTypajIbHON CTEIIEHU
L5 CuHyC, KOCHUHYC M TaHI€HC YHCJIOBOIO aprymMeHTra. ApKCHHYC, apKKOCHHYC,
apKTaHI€HC YMCIOBOIO apryMeHTa
2 YpaBHEHHUsI U HEPABEHCTBA
2.1 ToxnaecTBa U TOXKIECTBEHHbIE IPEOOpa30BaHUS
29 [IpeoOpa3oBanre TPUTOHOMETPUUECKHUX BbIpaskeHUH. OCHOBHBIE TPUTOHOMETPUUYECKHE
' bopmyJIbI
)3 VYpaBHeHue, KopeHb ypaBHeHUs. HepaBeHCTBO, peleHHMe HepaBeHCTBa. MeTon
HUHTEPBAJIOB
24 Pemenue nenbix 1 JpoOHO-pallMOHAIBHBIX YPAaBHEHUN U HEPABEHCTB
2.5 Pemrenne nppaiimoHaNbHBIX YpPaBHEHUN U HEPAaBEHCTB
2.6 | PemieHue TpUrOHOMETPUYECKUX YPaBHEHUN
27 [IpumeHeHne ypaBHEHUI U HEPABEHCTB K PELIEHUI0 MaTEMaTHUECKUX 3a]a4 U 3a/1a4 13
' pa3IMyYHbIX 00JacTel HayKH U peasibHOM KU3HU
3 OyHKIMH U TpaduKu
31 Oyukuus, crnocoObl 3amaHus ¢yHkuuu. ['paduk ¢Gynkuuu. Bsaumao o0paTHBIE
' GyHKIHIU
39 OO6nacTh ompeneneHUss M MHOXECTBO 3HaueHUH ¢yHkuuu. Hymu QyHkumu.
' [IpoMexyTku 3HAaKOMOCTOSIHCTBA. YETHBIE M HEUETHBIE (PYHKUINU
3.3 CrenenHast GyHKIUS C HaTypalbHBIM U IEJIBIM MOKa3aTeneM. E€ cBoiicTBa U rpaduxk.




CgoiicTBa 1 rpadK KOPHSI 1-0¥ CTETICHU
34 Tpuronomerpuyeckass OKPYXHOCTb, ONpEICIEHHE TPUTOHOMETPUYECKUX (DyHKIUH
' YHUCJIOBOI'O apryMEHTa
4 Havana marematnueckoro anaiansa
41 [TocnenoBarenbHOCTH, CHOCOOBI 3afaHusl MOCJenoBaTeIbHOCTE. MOHOTOHHBIE
' [IOCJIEI0BATEIbHOCTH
Apudmernueckas U reoMeTpuueckas mnporpeccud. beckoHeuHo —yObIBaromas
40 reomerpuueckas nporpeccusi. Cymma OeCKOHEYHO YOBIBaIOIIEH TIeOMETPHUYECKON
' nporpeccuu. Popmyna CIOXKHBIX HPOLUEHTOB. Mcmonab30BaHME NTPOrpeccHH IS
pellIeHNs peallbHbIX 3aJa4 IPUKIAJHOTO XapaKTepa
5 MHoOXecTBa U JIOTHKA
MHoxecTBO, oOnepanvu Haj MHOXKecTBamH. Juarpammbl Oiinepa — Benna.
5.1 [IpumeHeHne TEOPETUKO-MHOKECTBEHHOI'O —amnmapara /s ONMCAaHUSA pealbHbIX
IIPOLIECCOB U ABJICHUH, IPU PELICHUH 3a/1a4 U3 IPYTUX yY€OHBIX MPEIMETOB
5.2 Omnpenenenue, Teopema, CIeACTBUE, 10Ka3aTEIbLCTBO
11 KUIIACC
Kona IIpoBepsieMblii 3JIeMEHT COAEPKAHUS
1 Yucia v BBIYUCICHUS
1.1 Hatypanbnble u nienble uncia. [Ipu3Haku AeIMMOCTH LHEIbIX YHCe
1.2 Crenens ¢ pallMOHAIBHBIM MOKa3arenaeM. CBOKCTBA CTETIEHH
1.3 Jlorapudwm yucna. JlecaTuyHbie U HaTypajdbHbIE JOrapu(MbI
2 YpaBHEHHUS 1 HEpAaBEHCTBA
2.1 [Ipeo6pa3oBanue BbIpaxkeHUi, CoAepKALUX JTOTapUPMbI
22 [Ipeo6pa3oBanue BbIpake€HUH, CoepKaIMX CTEIIEHU C pAallUOHAIbHBIM [TOKa3aTeleM
2.3 [IpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB
24 [Toka3arenbHble ypaBHEHUS U HEPABEHCTBA
2.5 Jlorapudmuueckre ypaBHEHUsI 1 HEPABEHCTBA
r6 CucreMbl IMHEHHBIX ypaBHEHUH. Perienre NpuKkiIagHbIX 3a/1a4 ¢ OMOIIBIO CUCTEMBI
’ JIMHEHHBIX YpaBHEHU
2.7 CucreMbl ¥ COBOKYITHOCTH pallOHAIbHBIX YPaBHEHUN U HEPABEHCTB
)38 [IpuMmeHeHne ypaBHEHH, CUCTEM M HEPABEHCTB K PEIIEHUI0 MaTeMaTUYEeCKUX 3a]ad
' W 3aJ1a4 U3 pa3IMyHbIX o0acTell HAyKH U peasibHOM KU3HU
3 OyHKIMH U TpaduKu
Oyukuus. Ilepuoanueckne ¢ynkunu. [IpoMexyTk MOHOTOHHOCTH (YHKIIHH.
3.1 Makcumymbl ¥ MUHUMYMBI GyHKIMH. Hawnbosibinee W HauMeHbIee 3HAYCHHUE
(GYHKIIMHM Ha POMEKYTKE




3.2 Tpuronomerpudeckue GyHKIINN, UX CBOMCTBA U TpaduKu
3.3 [TokazaTenpHas u orapudmudeckas GyHKIIUU, ©X CBOMCTBA U IPaPUKH
34 Hcnonb3oBanue rpadukoB PyHKIUHN I PEIICHUS YPABHEHHUH M INHEHHBIX CUCTEM
Hcnonb3oBanue rpadukoB QyHKIMI A7 UCCIICTOBAHMSI TIPOIIECCOB U 3aBUCHMOCTEH,
3.5 KOTOpBbI€ BO3HUKAIOT MpPHU PEIICHUU 3aJad M3 JPYrHMX Y4YEOHBIX MPEAMETOB H
peaIbHOM KU3HU
4 Hayana marematnueckoro aHanusa
4.1 HenpepsiBHbIe hyHKIMH. METO T MHTEPBAIOB VISl PEIICHUS] HEPABEHCTB
4.2 [TpousBoanas pyHkuuu. ['eomerpuyuecknii 1 PU3NUECKUIA CMBICIT POU3BOTHON
43 [TpousBoaubie 31MeMeHTapHBIX QyHKIMA. DOpMynbl HaXOXACHHUS IMPOU3BOIHOM
' CYMMBI, IPOU3BEICHUS U YACTHOTO (QYHKIUI
[IpumeHeHrne MPOU3ZBOIHON K UCCIEeNOBaHUIO (GYHKIUH Ha MOHOTOHHOCTh H
4.4 3KCcTpeMyMbl. Haxok/ieHue HamOONbIIero U HaWMEHBIIEro 3HadeHHsl (YHKIMH Ha
OTpe3Ke
[TpumeHeHre TPOU3BOHON ISl HAXOXKICHHS HAWIYYIIETO PEHICHHs B MPUKIATHBIX
4.5 3aayax, Ui OMpEIENIeHHUs CKOPOCTH Tpolecca, 3aJaHHOro ¢GopMyiaol win
rpaduKom
4.6 [TepBooOpaznas. Tabnuia mepBoOOPa3HBIX
47 WuTerpain, ero reoMerpuueckuil U pusmdeckuii cMbIci. Beraucienue uHTerpaia mo

dbopmysne Hetotona — JleiiOuuma




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHMUSI OCHOBHOM OBPA30OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon IIpoBepsiemble TPeOOBaHMSA K NPeAMETHBIM pe3yJbTaTaM OCBOCHHUS
NPOBEPSIEeMOr0 = OCHOBHOI 00pa3oBaTe/IbHOI NPOrpaMMbl CpeHero o01ero
TpeOoBaHus o0pa3oBaHus

BJIaIIGHI/Ie MCTOAaMHM JOKa3aTCJIbCTB, AJIrOpUTMaMu pPCHICHUA 3aday;
yMeHue (QOpMyIUPOBAaTH M ONEPUPOBATh MOHATHUAMHU: OIpPENEICHUE,
aKkcuoma, TEopeMa, CIEACTBHE, CBOMCTBO, INPU3HAK, [OKAa3aTEJbCTBO,
paBHOCUIIbHBIE (DOPMYIHUPOBKH; MPUMEHSATh UX; YMEHUE (POpPMYIHpPOBATH
o0paTHO€ M IPOTUBOIOJIOKHOE YTBEPXKACHHUE, NMPUBOAUTH IPUMEPHl U
KOHTPIIPUMEPBI, HUCIOJB30BaTh METOJ MaTEeMaTHUeCKONH WHIYKIUH,
MMPOBOAWTDL AO0KA3aTCIbHBIC PACCYKACHUA ITPHU PCUHICHUHA 3aaa4, OUCHUBATDH
1 JIOTUYECKYI0  TMPaBUJIBHOCTh  PACCYXKACHUW; yMEHHE  OINEepHUpOBaTh
MOHATHUAMU: MHOXKXCECTBO, IMOAMHOXCCTBO, OIICpallMi HAJ MHOXKXCCTBAMMU,
YMEHHE HCMOJb30BaTh TEOPETUKO-MHOKECTBEHHBIM  ammapar  AJis
OnmrcaHusd p€ajlbHbIX IPOLECCOB U SIBJICHUU U IIpru pCIICHHUHU 3aaa4Y, B TOM
qHclie U3 APYTUX Y4eOHBIX MPEIMETOB; YMEHHUE ONEePUPOBATH MOHATHSIMHU:
rpad, CBA3HBIN rpad, 1epeBo, MUK, Tpad Ha MIOCKOCTH; YMEHHUE 3a/1aBaTh
U OMHCHIBATh Tpadbl pa3NIUYHBIMU CIIOCOOAMHU; MCIIONB30BATh rpadbl MPU

pelIeHUH 33124

YMeHne omnepupoBaTh MOHSTUSAMH: HATypallbHOE YHCIIO, IE0€ YHUCIIO,
CTETICHB C IIEJIBIM MTOKAa3aTeJIeM, KOPEeHb HATYPAJbHOW CTETICHH, CTCTICHD C
paroHaIbHBIM OKAa3aTelieM, CTENEHb C JCWCTBUTEIbHBIM MOKAa3aTeNIeM,
norapuM dYHCIa, CHHYC, KOCHHYC M TAaHTEHC IPOU3BOJIBHOTO YHCIIA,
OCTaTOK IO MOMAYNIO, PallMOHAIbHOE YHCIIO, HUpPpAIMOHATIHHOE YHUCIIO,
MHOXCECTBAa HATypaJbHBIX, MCJIbIX, pPalUOHAJIbHBIX, HeﬁCTBHTGHBHBIX
2 qrcell; YMEHHE UCTIOIb30BaTh MPU3HAKU JIETUMOCTH, HAMMEHBIINN 00IInit
JEATEIh W HaWMEHbIee oO0Inee KpaTHOE, ajlropuT™M EBKimma mpu
pEIlIeHUH 3a/1a4; 3HAKOMCTBO C Pa3JIMYHBIMU TO3UIIMOHHBIMU CHCTEMaMHU
CUHUCIICHUSA, YMCHUC BLIIIOJIHATH BEIYHUCIICHHUEC 3Ha4YeHUH U npeo6pa303aHI/m
BBIPDAKEHHN CO CTEeNEeHsSIMU M Jiorapudmamu, mpeoOpa3zoBaHus APOOHO-
palioHaTIbHBIX  BBIPAKEHUH; yMEHHE  ONEpHpOBaTh  MOHSATHSIMHU:

noCIea0BaTCIbHOCTD, apI/I(bMeTI/I‘IeCKaSI Iporpeccus, TreoMETpUICCKaA




nporpeccusi, OeCKOHEYHO yObIBaroIlasi reoMeTpudeckas MpOTrpecCHs;
YMEHME 3a/aBaTh II0CJIEJIOBATEILHOCTH, B TOM 4YHCIE C IIOMOIIbIO
PEKYPPEHTHBIX (OPMYJ; YMEHHUE ONEPUPOBATH MOHATHUSAMHU: KOMIUIEKCHOE
YHUCJIO, COMNPSDKEHHBIE KOMIUIEKCHBIE YHMCIA, MOAYJIb U apryMEHT
KOMIUIEKCHOTO ~ 4Yucia, ¢opMa  3alucH  KOMIUIEKCHBIX — YHCET
(reomeTpudeckasi, TPUTOHOMETpUYECKass W anre0panyeckas); yMeTh
MPOU3BOIUTH apUPMETHYECKUE NEHCTBUS C KOMILICKCHBIMH YHCIaMH,
MPUBOAUTH MPUMEPHI UCTOIB30BAHUS KOMIUIEKCHBIX YUCEN; ONEPUPOBATH
NOHATUSIMU:  MaTpuna 2X2 u  3%3, omnpeneiauTelb  MaTpUIIbL,

T eOMeTpI/I‘IGCKI/Iﬁ CMBICJI OIIPCACIIMTECIIA

YMmenune OINCprupoOBaTh MNOHATHUAMH: PpPALUOHAIBHBLIC, HWPppalUOHAIbBHBIC,
IIOKa3aTCJIbHBIC, CTCIICHHBIC, J'IOl"apI/I(bMI/I‘leCKI/Ie, TPUTOHOMCETPHUYCCKHEC
YpaBHCHHUA W  HCPABCHCTBA, HWX CUCTEMbI;, YMCHHC OIICpHUPOBATH
HNOHATHUAMUK. TOXACCTBO, TOXACCTBCHHOC Hp606p8.30BaHI/IC, YpaBHCHUC,
HCPAaBCHCTBO, CHUCTCMaA ypaBHeHI/Iﬁ N HCPABCHCTB, PaBHOCHUJIIBHOCTb
ypaBHeHPIﬁ, HEpaBCHCTB W CUCTEM; YMCHHUC PpCHIaTb YpPAaBHCHUA,
HCPAaBCHCTBA M CHUCTEMBI C IIOMOLIBIO PAaA3JIMYHBIX HpI/IéMOB; peuiaTtb
YpaBHCHUA, HEPABCHCTBA W CHCTEMbBI C IIApaMCTPOM; TPHUMCHITH
YpaBHCHUA, HEPABCHCTBA, UX CHUCTCMbI IJId PCHICHUA MAaTEMATUYCCKHX

3aJlad ¥ 3aaa4 U3 pa3JINIHbIX obnacreit HAayKHU U peaHBHOﬁ KHU3HU

YMeHue omnepupoBarth MOHATHAMH: (QYHKIUS, YETHOCTb (PYHKIMH,
NEPUOJIMYHOCTh (DYHKIMHM, OTPaHUYEHHOCTb (DYHKIIMM, MOHOTOHHOCTbH
GyHKIMH, KCTpeMyM (pyHKUIMH, HauOoOJblllee M HAaUMEHbIIEEe 3HAUCHUS
(GyHKLIMU Ha NMPOMEXYTKE, HempepbIBHas (YHKIMS, aCUMOTOTHI rpaduka
GbyHKIMM, TiepBas U BTOpas MPOU3BOAHAsT (YHKIIMH, T€OMETPUUYECKUIN U
¢u3nyeckuif  CMBICT TNPOU3BOJHOM, TepBoOOpa3Has, ONpenenEHHbIH
UHTETpall; YMEHUE HaXOJAUTh ACUMMTOTHI rpapuka (QyHKIHUH; yMEHHUE
BBIUMCIATh  NPOU3BOAHBIE  CYMMBI, IIPOM3BEIEHHUS, YacTHOIO U
KOMIO3UIMN (DYHKIMH, HAXOJUTh ypaBHEHUE KacaTeIbHOW K Trpauky
(GyHKLIMU; YMEHHE HaXOOUTh MPOHM3BOJHBIC 3JEMEHTApHBIX (DYHKIIHIA;
YMEHHME HCIIOJIb30BaTh MPOU3BOJHYIO JJISi HCCIENOBaHUS (DYHKIIHMH,
HaXOJUTh HauOONbIINE W HAaUMEHbIIME 3HaueHUs (YHKIMHA; CTPOUTH
rpauKkd MHOTOUIEHOB C HMCIOJB30BaHHWEM ammapara MaTeMaTHUYecKOro
aHaJIM3a; MPUMEHATh MPOU3BOJAHYIO Il HAaxXOXKICHWS HAWIydLIEro
penieHuss B MPUKIAIHBIX, B TOM YHCIIE COLUAIbHO-DKOHOMHYECKUX H

(I)I/I3I/I‘-ICCI(I/IX 3agadax; HaxXOOuTh IIomaau 1 00BEMBI (I)I/Il“yp C IIOMOIIbIO




HHTErpaaa; HNpUBOAWUTL HNPUMEPBI MATCMATHYCCKOIO MOACIUPOBAHUA C

noMOIIbI0 T PepeHIInaATbHBIX YPaBHEHUN

YMeHue onepupoBaTh NOHATUAMU: TpaduK QyHKIMH, 0OpaTHAs (YHKLINS,
KOMITO3UIMST (DYHKUWH, JTUHEHHas QYHKIHUS, KBagpaTH4yHas (QyHKOus,
panuvoHanmbHass (QYHKIUS, CTENEHHas (QYHKIUS, TPUTOHOMETPHUYECKUE
¢GyHKIMM, OOpaTHBIE TPUTOHOMETPUYECKHE (YHKLUH, MOKa3aTeabHAs M
jgorapupmuueckas (yHKIMH; yMEHHE CTPOUTh TpapuKH HM3YyYEHHBIX
GyHKIMA,  BBIIOJHATH  IpeoOpa3oBaHus  TpadukoB  (QYHKIUH,
UCTIOJIBb30BaTh Tpa(UKH Ui U3y4eHHs MPOLECCOB M 3aBHCUMOCTEH, MpH
peUIeHuH 331a4 M3 APYrHX y4eOHBIX NPEIMETOB M 337ad M3 pealbHOU
KU3HHU; BBIpaXaTh (OpMyJIaMH 3aBUCHMOCTH MEXIY BEIWYHMHAMHU;
UCIIOJIb30BaTh CBOMCTBA W rpaduKku (yHKUMH Ui pelieHHus] ypaBHEHU,
HEpaBEHCTB M 3aJa4 C MapaMeTpamH; H300paxkaTb Ha KOOPAWHATHOM

IIJIOCKOCTHU MHOXKCCTBaA peH_IeHI/Iﬁ ypaBHeHHﬁ, HCPABCHCTB U UX CUCTCM

YMeHue pemiatb TEKCTOBBIE 3aJaud pPa3HbIX TUIOB (B TOM YHUCIE Ha
IPOLIEHTHI, AOJM M YacTH, Ha JBWXKEHHE, paboTy, CTOUMOCTb TOBAPOB U
yCIIyT, HaJOTH, 33Ja4d U3 00JIaCTH YIPaBJICHUS JIMYHBIMU U CEMEUHBIMU
(buHaHCaMM); COCTaBJIATh BBIPAXKEHUS, YpPaBHEHMs, HEPAaBEHCTBA U UX
CHUCTEMBI IIO YCJIOBHMIO 3aJa4d, HCCIENOBATh IIOJIYYCHHOE DEIICHUE U
OLIEHUBATh IPaBAONOAOOHOCTh pPE3ylIbTaTOB, YMEHHME MOJEIUPOBATH
peanbHbBle CUTyallMM Ha S3bIKE MAaTEMAaTHKH; COCTaBIATH BBIPAKEHHS,
YpaBHEHUsI, HEPABEHCTBA U UX CUCTEMBI 10 YCIOBUIO 3a1a4M, UCCIIEJ0BATh
IIOCTPOCHHBIE ~ MOJIEJIM C  HUCIOJb30BAHMEM  ammapara  anreopsl,

MHTEPHPETUPOBATH MOJIYYEHHBIA PE3yJIbTaT

YMeHue onepupoBaTh MOHATHAMH: CpelHee apupMEeTHUecKOoe, MeauaHa,
HauOoJibIlIee U HAMMEHBIIIEe 3HAYEHUs, pa3Max, TUCIIEPCHsi, CTAaHIAPTHOE
OTKJIOHEHHE YHUCIIOBOTO Habopa; YMEHHUE W3BJIEeKaTh, WHTEPIPETHPOBATH
nH(popMaIrio, MpeICTaBIEHHYI0 B TabJIMIIaX, Ha auarpamMmax, rpadukax,
OTPaXKAIOIIYI0 CBOMCTBA pEaJbHBIX MPOLIECCOB U SIBJICHUH; MPEICTaBIAThH
uHpOpMaINMI0O C TOMOMIBI TaOJWII ¥ JAWarpaMM; HCCIIeI0BaTh
CTAaTHCTUYECKUE JIaHHBIE, B TOM YHCJIE C MPUMEHEHHEM TIpaduuecKux
METOJ/IOB U AJIEKTPOHHBIX CPEJCTB; TpaUeCcKu MUCCIIEeI0BaTh COBMECTHBIC

Ha6J'IIOI[eHI/I$I C IMIOMOUIBIO JUarpaMm pacCCruBaHUA U JIMHEHHOM perpeccuun

YMeHne onepupoBaTh MOHATHSAMU: CIyYalHBIA OINBIT W CIy4ailHOE

CO6LITI/Ie, BEPOATHOCTDH CJ'Iy‘-IH.fIHOFO CO6BITI/I}I; YMCHHUEC BbIYUCIIATH




BEPOSITHOCTh C HCIIOJB30BaHUEM TpapUUecKHX METOJIOB; IMPHUMEHSThH
GOpMyIbI CIOKECHHSI U YMHOXEHHUS BEPOSITHOCTEH, (OpMyNy MOIHOM
BeposTHOCTH, (hopmyny bepHymm, koMOuHATOpHBIE (aKThl U (HOPMYIIBI;
OIICHUBATh BEPOATHOCTH PEATBHBIX COOBITHI; yMEHHE OIEPUPOBATH
NOHATUSIMH:  CIIydaiiHas BEIIMYMHA, pPACHpelelieHHe BEPOSTHOCTEH,
MaTEeMaTHYECKOE OXHJIaHWEe, JUCIEPCHS W CTaHJAPTHOE OTKJIOHEHHUE
CIIyuallHOW  BENWYMHBI, (QYHKIHUWA pacHpeieiieHUs W  IUIOTHOCTH
PaBHOMEPHOT0, TTOKA3aTEIFHOTO M HOPMAJIBLHOTO paclpeielieHUui; yMEHUE
UCIIOJIb30BaTh CBOMCTBA M3YYCHHBIX PACTIPEICICHUN /IS pElIeHUs 3a/1ad,
3HAKOMCTBO C MOHSATHSAMH: 3aKOH OOJIBIITNX YHCEN, METOJIBI BEIOOPOUHBIX
UCCIIC/IOBAHMIA, YMEHUE TPUBOJIUTH MPUMEPHl TPOSIBICHUS 3aKOHA
OONBIIUX 4YHUCENl B TPHUPOJHBIX W OOIICCTBEHHBIX SBJICHUSAX; YMCHHE
ONEPUPOBATH MOHITUSMHU: COUYETAHUE, NMEPECTAHOBKA, YHUCIO COUYCTAHUH,
YUCII0  TIEPeCTaHOBOK, OwHOM  HBIOTOHA; yMEHHE  NPUMEHSTH
KOMOMHATOPHBIC (aKThl U PACCYKACHUS JUIS PEIICHUS 3ajad; OI[CHUBATh
BEPOSTHOCTH PEATBHBIX COOBITHIA; COCTABISTh BEPOSITHOCTHYIO MOJIEb U

HHTCPIIPCTUPOBATDH l'IOJ'Iy‘IGHHLIﬁ pe3yiibTat

YMeHHe omnepupoBarb IOHATHUSAMHU: TOYKA, IIpsMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4d, BEJIMYUHA yIJja, IDIOCKUN YroJl, IBYIPaHHbIN
yroJi, TPEXIPaHHBIM Yroj, CKPEeIUBAOIIUECS NPAMBIE, TApaJLIENbHOCTh U
NEPNCHAUKYIIAPHOCTh IPAMBIX H HJ'IOCKOCTGI\/'I, yrojia MeExXAay IpsIMbIMH,
Yroa MeXAy IpsAMONM U IIIOCKOCTBIO, YroJI MEXKIY IUIOCKOCTSAMH,
pacCTosITHUE OT TOYKM [JO IUIOCKOCTH, PACCTOSIHUE MEXAY HNPSIMbIMH,
pacCTOSIHUE MEXKIYy IIJIOCKOCTSMH; YMEHHME HUCIIONb30BaTh IIPU PEILIECHUU
3aaa4 U3Y4YCHHBIC (1)aKTI)I U TCOPCMbI INIAHUMCTPUHU, YMCHHUC OLICHUBATDH
pasMepbl OOBEKTOB OKPYKAIOIIEr0 MHpa; CTPOUTh MaTeMaTH4eCKue
MOACIN C IOMOMIBIO TCOMETPUUCCKHUX MOHATHH U BCJIMYMH, pCIIAaTb

CBA3aHHBIC C HUMHU ITPAKTHUYICCKUC 3a1a4Un
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YMeHue omnepupoBaTh MOHATUSAMU: IUIOWAAb (QUIYpbl, 00BEM (GUTYDHI,
MHOTOTPaHHUK, NPAaBUJIbHBIH MHOTOTPaHHMK, CEYEHHE MHOIOIDAaHHUKA,
KyO, mNapajuienenumnesa, Ipu3Ma, NOHpaMuia, (urypa M TOBEPXHOCTh
BpallleHus, LWIMHIpP, KOHyc, map, cdepa, miomans chepsl, IIomaib
MOBEPXHOCTU MHUPaMHIbI, NPU3MBbI, KOHYyca, LWIMHIApa, O0bEM KyoOa,
IPSIMOYTOJIBHOTO  NapajUleNIenuIena, MNUPaMHUIbl, NPU3MBI, IWINHAPA,
KOHyca, Iapa, pa3BEPTKa MOBEPXHOCTH, CEYEHMsI KOHyca M LHIUHAPA,

napajijiCJibHbIC OCH HWJIWM OCHOBAHWUIO, CCUYCHHUC 1Iapa, IIJIOCKOCTb,




Kacaromasicss cdepbl, LIWIMHIApPA, KOHyCa; YMEHHE CTPOUTh CEueHUue
MHOTOTpaHHHKa, W300pakaTb MHOTOTPAaHHHUKH, (UTYphl U TOBEPXHOCTH
BpalICHUs, UX CEYEHHUs, B TOM YHCJIE C IOMOIIBIO 3JIEKTPOHHBIX CPEACTB;
YMEHHUE TMPHUMEHATh CBOMCTBA I€OMETPUYECKUX (UTYpP, CaMOCTOSTEIHHO
dbopMynUpoBaTh ONpeAeNeHUsI U3y4aeMbIX (PUTyp, BBIIBUTaTh TUIIOTE3HI O
CBOWCTBAaX M TMpH3HAKaX TI'€OMETPHUYECKUX (QHUTYp, OOOCHOBBIBATH WIIH
OmpoBepraTh HX; yMEHHE NPOBOAUTH KiaccHUpUKanuioo GuUryp Imo
pa3iaMyYHbIM IPU3HAKaM, BBINOIHATH HEOOXOAMMBIE JOINOJIHUTEIbHBIE

IMOCTPOCHUA
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YMeHue omnepupoBaTh  TOHSATHSAMH: JIBIDKCHHE B IPOCTPAHCTBE,
MapajuIebHBIA TIEPEHOC, CUMMETPHsI Ha TUIOCKOCTH W B TIPOCTPAHCTRBE,
MOBOPOT, mpeoOpa3zoBaHue MOA0OUs, TOA00HBIE (GUTYPBI; YMEHHUE
pacro3HaBaTh paBHBIC W IMOJO0HBIC (UTYPHI, B TOM YHCJIEC B IPHPOJE,
UCKYCCTBE, apXUTEKTYpE; UCIOIb30BATh TE€OMETPUUCCKHE OTHOIICHUS TIPU
peIIeHUN 3a/la4y; HAaXOJWUTh T'COMETPHUYCCKHE BEIUYHMHBI (JTMHA, YTOJI,
oAb, 00BEM) NPU PEHICHUH 3a/1a4 U3 IPYTUX YUYEOHBIX MPEIMETOB H
U3 peaTbHOW JKU3HU;, YMEHHE BBIUUCISTH T€OMETPUUYCCKUE BEITUYUHBI
(MHA, yroj, IUIOMIAAb, OOBEM, IUIONIAJb TOBEPXHOCTH), HCHOJIB3YS
W3YYCHHBIE (OPMYIBI MU METOMABI, B TOM YHCIE: IUIONaJlb MOBEPXHOCTHU
NUpaMUIbl, TPU3MBI, KOHYCa, IWJIMHIpA, IUIomaas chepbl; 00bEM Kyoa,
MPSIMOYTOJIBHOTO ~ TapaJUIeNIeNuIe1a, TUPAMUIbI, TPU3MBI, I[THJIMHJIPA,

KOHYCa, mapa; YMCHHUC HAXOAUTb OTHOLICHUE 00BEMOB HOI[O6HBIX (1)I/Il"yp
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YMeHne onepupoBaTh MOHATUSMHU: MPSIMOYTOJIbHAS CHCTEMa KOOPAMHAT,
BEKTOp, KOOpPAMHATHI TOYKH, KOOPJIMHATHI BEKTOpPAa, CyMMa BEKTOPOB,
IIPOM3BEIEHNE BEKTOpAa Ha 4YHCIIO, pa3JIo)KEHUE BEKTOopa Mo 0Oaswucy,
CKAJIIPHOE MPOU3BEACHUE, BEKTOPHOE NPOU3ZBEACHUE, YIroJd MEXIY
BEKTOpAaMU; YMEHHUE HCIOJIb30BaTh BEKTOPHBIM M KOOPAUHATHBIA METO/T

AJI pCHICHUA TCOMCTPHUICCKUX 3adaq U 3a/la4 JpYTHUX y‘le6HLIX npeamMEeTOB

13

YMmenue BLI6I/IpaTI> HO)IXO)IHH_II/Iﬁ MCTOA AJid PCIICHUSA 3ala4i; IOHUMaHUC
SHAYUMOCTH MATEMATHUKH B HU3YYCHHU MPUPOAHBIX H O6H.[€CTB€HHI)IX
nponeccoB u HBHCHHﬁ; YMCHHC pacClioO3HaBaTb TIIPOSABJIICHUC 3aKOHOB
MAaTE€MAaTUKH B UCKYCCTBE, YMCHHUEC IMPUBOJUTH MPUMEPLI MATEMATUICCKUX

OTKPBITUI POCCUMCKON U MUPOBOW MaTeMaTUYECKOW HAYKH




INIEPEYEHD 2JIEMEHTOB COIAEP KAHUS, IIPOBEPAEMbBIX HA EI'D
ITO MATEMATHUKE

Koxa

HpOBepﬂeMLIﬁ 3JIEMEHT COACPKAaHUSA

Yucna 1 BEIUUCIIEHUSA

1.1 Harypanbnsle u nensle yncina. [Ipu3Haky 1eIMMOCTH LENbIX YUCET
12 Panyonanenple uyncna. OOBIKHOBEHHBIE M JECSATUYHBIE JIpOOH, IPOLIEHTHI,
' OCCKOHEYHBIC MTEPUOJUUCCKHUE TPOOH
13 Apudmernueckuil KOpeHb HATypallbHOW cTerneHu. JeHCTBUS ¢ apuMeTHIECKUMU
' KOpPHSIMU HaTypaJIbHOW CTENIEHU
14 Crenens ¢ 1enbiM 1nokaszarenaeM. CTeneHb ¢ pallMOHaNIbHBIM IoKa3aTesieM. CBolicTBa
' CTENEHU
L5 CuHyC, KOCMHYC M TaHI'€HC YHCJIOBOIO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' ApKTaHT'€HC YUCIIOBOTO apryMeHTa
1.6 Jlorapudm uncna. JlecaTudyHble U HaTypaJlbHbIE JOrapHUPpMbI
JleiictButenbHbie  4ucia. ApuMeTHYECKHE ONepanuud C JICHCTBUTCIBHBIMU
1.7 yrcnamu. [IpuOmmkEéHHbIC BEIYUCICHIS, TIPAaBUIIa OKPYTIICHHS, IPUKUIKA U OLIEHKA
pe3yibTara BBIYMCICHUN
1.8 [Ipeo6pa3oBanue BbIpakeHUN
1.9 KommuiekcHsle uncna
2 YpaBHEHHS 1 HEPABEHCTBA
2.1 Hensle 1 1poGHO-paliOHaIbHbIE YPABHEHUS
2.2 HppaunroHainbHble ypaBHEHUS
23 TpuronomeTrpruyeckue ypaBHEHHS
24 [TokazarenbHble U TorapupMUIECKUE YPaBHEHUS
2.5 Llenbie 1 1pOOHO-paAIIIOHAIbHBIE HEPABEHCTBA
2.6 WppannonanbHble HepaBeHCTBA
2.7 [TokazarenbHble U TOTapuPMUUECKHE HEPABEHCTBA
2.8 TpuronomeTpuueckne HEpaBeHCTBA
2.9 CucreMbl ¥ COBOKYITHOCTH YPaBHEHUI U HEPABEHCTB
2.10 YpaBHEHUSI, HEPABEHCTBA U CUCTEMBI C MapamMeTpaMu
2.11 Matpunua cuctemMsl IMHEWHBIX ypaBHEHUN. OTpeaennTenb MaTpHULIbl
3 OyHKIUHU U TpadUKu




Oynknus, cnocoOwl 3amanust Gyaknuu. ['padux ¢yHxnmu. BzammHO oOpaTHBIE

> ¢ynkunu. YétHeie n HeuéTHbIe pyHKuuu. [lepuogmueckue GpyHKIIHN
O6nactp ompeneiacHUss W MHOXKECTBO 3HadyeHWH ¢GyHkumu. Hymum Qyskium.
10 [IpoMeXyTKM  3HAKOIMOCTOSHCTBA.  [IpOMEXYyTKM  MOHOTOHHOCTH  (PYHKITHH.
' MakcumMymMbl ¥ MUHUMYMBI (yHKIMUA. HawmOosbliee u HanMeHbIeEe 3HAUCHUE
(GyHKINU Ha TPOMEKYTKE
13 CreneHHas (yHKOHMS C HaTypaldbHBIM M IIEJIBIM ITOKa3aTeneMm. EE cBoiicTBa u
' rpaduk. CBoiicTBa u rpaduk KOPHS n-0i CTEIIEHU
34 Tpuronomerpudeckue GyHKIIMN, UX CBOMCTBA U TpaduKu
3.5 [TokazarenpHas u morapudmudeckas GyHKIIUN, UX CBOMCTBA U rpaduKu
16 Touku paspeiBa. AcuMnrtorel rpadukoB ¢ynkuuid. CpoiictBa  (yHKIUH,
' HENPEPBIBHBIX HA OTPE3KE
3.7 ITocnenoBaTenbHOCTH, CIIOCOOBI 3aaHUs OCIEA0BATENLHOCTEN
3.8 ApudnmeTrndeckast 1 reoMeTpudecKas nmporpeccuu. opmyina CI0XKHBIX TPOIICHTOB
4 Hauyana MaTeMaTH4ecKOro aHajaIn3a
4.1 [TpousBoanas ¢pyukiuu. [Ipons3BoHbIE A€eMEHTAPHBIX (YHKIIUN
[IpumeHeHne mNPOU3BOAHON K HCCIENOBAHUIO (YHKIMA HAa MOHOTOHHOCTH H
4.2 9KCTpeMyMbl. HaxokieHne HanOoJbIIero U HAMMEHBIIETO 3HaUYeHUs (PYHKIMH Ha
OTpe3Ke
4.3 [TepBoobOpasnas. UnTerpan
5 MHoecTBa U JIOTHKA
5.1 MHosxecTBO, onepanuy Haja MHOXKecTBaMu. J[narpamMmel Ditnepa — Benna
5.2 Jloruka
6 BeposiTHOCTB U cTaTUCTHKA
6.1 OmnuncarenbHas CTaTHCTHKA
6.2 BepositTHOCTB
6.3 KomOunaTtopuka
7 I'eomerpus
7.1 @urypsl Ha MIOCKOCTH
7.2 [IpsiMbIe U TJIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpanHuKu
7.4 Tena v MOBEpXHOCTH BPALLEHUS
7.5 KoopaunaTsl U BEKTOPHI




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI I YYEHUKA

* Maremaruka. Anredpa v Hayaiaa MaTeMaTH4ecKoro anaimsa; 10 kiacc.
yriyosnenHoe ooydenue Mepaisk A.I'., Homuporckuii JI.A., [Tonaskos B.M.; nox
penakiueit [Togonbckoro B.E. O01iecTBo ¢ orpaHnYeHHON OTBETCTBEHHOCTHIO
N3natensckuii ieutp « BEHTAHA-TI'PA®y; AkiinoHepHOE 00I1IECTBO
«3narensctBO «lIpocBemienre»

* Maremaruka. Anredpa 1 Hayana MaTeMaTH4ecKoro ananusa; 11 kiacc.
yriyosneHHoe o0ydenue Mepaisik A.I'., Homuposckuii J[.A., [TonsikoB B.M.; nox
penakuueii [Togonsckoro B.E. O01iecTBO ¢ OrpaHM4eHHON OTBETCTBEHHOCTHIO
N3natensckuii ieutp « BEHTAHA-I'PA®y; AKiimoHEepHOE 00IIIECTBO
«M3narenbctBO «IIpocBemeHue
Anrebpa u Hadana matematuyeckoro anainusa 10-11 kmaccsl: yueOHUK NSt
o01ieo0pa3oBaTeNbHbIX OpraHu3aluii: 0a30BbIid U yrayOaEéHHBIN YPOBHU /

[II.A.AmumoBs, FO.M.Konsirun, M.B. TkauéBa u ap. ~ M.: IIpocsemenue, 2025

METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJIA

1). I'mu30ypr B.M. Anrebpa u Havyana mareMatuyeckoro ananuza. 10-11 kmacc.
KonTtponbsHbie paboThl (0a30BbIN YPOBEHB) ,

2). EI'D 2026 Maremaruka. ba3oBblii u npoduibHbIi ypoBeHb. [ 0TOBUMCS K
utoroBoit arrectanuu / [IpokodreB Anexkcanap Anexkcanaposud, CokosoBa T.

3).Anre6pa u Hayama MaTeMaTHdeckoro ananuza. 10 kmace. umakrudyeckue



Marepuainbl. bazobiii ypoBeHb. PI'OC
ABtops! kaurH: Mep3msik Apkaauii ['puropseBud, Pabunosuu Edpum
Muxaitnosuy, [Tomonckuii Butamuii bopucosuy, Axup Muxann CemeHOBUY

4).Anrebpa. 7-11 knacc. OnpeneneHus, CBOMCTBA, METO/IbI PEILICHUS 3a/1ay - B

TadIuax

Astop kuuru: Henun EBrenutii IletpoBuu

HU®POBBIE OBPA30BATEJIBHBIE PECYPCbHI U PECYPCbI CETU
UHTEPHET

1).Caiit penepaabHOro MHCTUTYTA Niefarornueckux uzmepenuit (http://fipi.ru/)
2).0dunmansusiii nHGopmarmonnsiid moptan EI'D (http:/www.ege.edu.ru/)

3). Poccuiickas Onexrponnas [llkona (https://resh.edu.ru)

4). Maremartuueckue 3Tiob! (http://www.etudes.ru),

5).Bcs snementapHas matematuka: CpeHsisi MaTeMaTH4YeCKasi MHTEPHET-ITKOJIa
(http://www.bymath.net)

6).®ectuBans negarornueckux uaeh «OTKPBITHIN ypok» (IIpenoiaBaHue
mareMatuku) (http://festival.1september.ru/arti cles/subjects/1)

7).0O6mepoccuiickuii Maremarnueckuit moptan MathNet.ru (http://Math-Net.ru/).
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