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MNOACHUTEJBHASA 3AIINCKA

VY4eOHbIll Kypc «Auredpa W Hayajla MaTeMaTHYECKOIO aHaIU3a» SBISIETCA
OJHUM M3 HauOoJiee 3HAUMMBIX B IPOrpaMMe€ CpeJHEro ooiero oOpa3oBaHMS,
MOCKOJIBKY, C OJHOW CTOPOHBI, OH OOECIEeUMBAET WHCTPYMEHTAIbHYIO 0a3y s
U3YYEHUS BCEX €CTECTBEHHO-HAYUYHBIX KYpPCOB, a C IPYrol CTOPOHBI, (hopMHUpYET
JIOTHYECKOE M aOCTPAKTHOE MBIIUIEHUE O0yUYarolUXCcs Ha YPOBHE, HEOOXOIMMOM
JUIsL OCBOEHUS MH(POPMATUKHU, OOIIECTBO3HAHNUS, UICTOPUH, CIIOBECHOCTU U JIPYTHX
JUCIMIUIMH. B paMkax maHHOro y4yeOHOro kypca oOydaromiuecs OBJIAJEBAIOT
YHHUBEpPCAJIbHBIM S3BIKOM COBPEMEHHON HayKH, KoTopas (opMyIupyeT CBOU
JOCTHKEHHS] B MATEeMaTH4IeCcKoil (hopme.

VY4eOHbIil Kypc anreOpbl M Hayal MAaTeMaTUYECKOro aHalu3a 3aKiaJlbIBacT
OCHOBY Ul YCIEUIHOIO OBJAJCHUS 3aKOHAaMU (PU3UKHU, XUMUHU, OHOJIOTHUH,
MOHMMAaHHUS OCHOBHBIX TCH/ICHIIUN Pa3BUTHUSI SKOHOMHUKH U OOIIECTBEHHOW JKU3HH,
MO3BOJIAET OPHEHTHUPOBATHCA B COBPEMEHHBIX IHQPPOBBIX U KOMITBIOTEPHBIX
TEXHOJOTHIX, YBEPEHHO HCIIONB30BaTh MX MJS JATbHEWIEro oOpa3oBaHUS U B
NOBCEIHEBHOH kM3HU. B TO ke Bpemsi oBlajieHHE aOCTPAaKTHBIMU M JIOTUYECKU
CTPOTMMHU KOHCTPYKIUSIMHU anreOpbl M MaTEeMaTHUUECKOrO aHaju3a pa3BUBAET
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTUHHOCTbH, JIOKa3bIBATh
YTBEPXKACHUS C TIOMOINBIO MHAYKIIMH U PacCy>KIaTh JIEAYKTUBHO, MCIOJIb30BATh
0000IIeHNEe W KOHKpETH3aluio, a0CTparupoBaHWE U aHAJIOTHIO, (OpMUpPYET
KpEaTUBHOE U KPUTUYECKOE MBIIIICHUE.

B xone uzyuenus yueGHOro kypca «Ausredbpa M Hayalla MaTeMaTH4YECKOTO
aHanM3a» 00ydYaroIuecs IMONyYaroT HOBBIA OMBIT PEIICHUs MPUKIAJHBIX 3a/ad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJEINIEH PEeaJbHbIX CUTYAaluH,
UHTEPIIPETallud  TOJYYEHHBIX  pELIeHHMH, 3HAaKOMSTCSI C  IpUMepaMu
MaTeMaTUYECKUX 3aKOHOMEPHOCTEM B MpHUpPOJAE, HayKe U HCKYCCTBE, C
BBIIAIOIIMMUCS MATEMAaTUYECKUMHU OTKPBITHSIMHA U UX aBTOPAMHU.

YyeOHblld Kypc 00JaJaeT 3HAYUTENbHBIM BOCIHUTATEIbHBIM MOTEHIHAIIOM,
KOTOPBI peanu3yercss Kak uepe3 Yy4eOHBbId MaTepuaj, CIOCOOCTBYIOIINN
(GOpMHPOBAHNIO HAYYHOTO MHUPOBO33PEHHS, TaK M depe3 crenuduxy ydeOHOM
NESTENIbHOCTH, TpeOyIoleld MPOJOJKUTEbHON  KOHIEHTpAllMd BHHUMAHUA,
CaMOCTOSITEIFHOCTH, AaKKypaTHOCTHU H OTBETCTBEHHOCTH 3@ TIOJYYCHHBIN
pe3ysbTar.

B ocHoBe MeTomuku oOydeHHs] anreOpe W HavajlaM MaTeMaTHYeCKOTO
aHaJln3a JIKUT ACSITebHOCTHBIN NPUHIUI 00yUYEHHUS.

B crpyktype yweOHOro kypca «Anredbpa M Hadajga MaTeMaTH4YE€CKOTO
aHallM3a» BBIICTEHBI CICAYIONINE COJAEpKATeIbHO-MEeTOANYecKue TuHUM: «Yncna
U BBIYUCIICHU», «DyHKINU U rpagukm», «YpaBHEHUS U HEpPaBEHCTBa», «Hauana
MaTeMaTHYeCKOro aHanu3a», «MHoxecTBa ©  Joruka». Bce ocHOBHbIE



COJEPKATENbHO-METOANUECKUE JIMHUM HU3Yy4aloTCsl Ha MPOTSHDKEHUU JABYX JIET
oOy4eHHs Ha YpPOBHE CpeIHEro oOImero oO0pa3oBaHUs, €CTECTBEHHO JIOTOJIHSS
JpyT JIpyra W MOCTETEHHO HACHIIIAsCh HOBBIMH T€MaMU W paszaenamu. JlaHHbIN
y4eOHBI KypC SBIISIETCS HMHTETPAaTUBHBIM, 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 oOydaromuecs OBIaAeBalOT Bc€ Oosee
HIMPOKUM MAaTEeMaTHYECKUM ammapaTroM, y HUX MOCJe0BaTeIbHO (hopMuUpyercs u
COBEPILIEHCTBYETCS YMEHHE CTPOUTh MAaTeMaTHYEeCKyl0 MOJIeJb peaJbHOM
CUTYallUH, PUMEHATh 3HAHUS, MOJyYSHHbIEC TTPU U3YYEHUH Y4eOHOro Kypca, JJis
peIIeHUsI CaMOCTOSITENTFHO C(HOPMYITHUPOBAHHON MAaTeMaTHYECKOW 3a7au, a 3aTeM
MHTEPIIPETUPOBATH CBOM OTBET.

CopnepxxarenpHo-MeTOIMYecKas: JUHUS «YKcia W BBIYMCICHUS) 3aBEpIIACT
(GbopMHUpOBaHNE HABBIKOB MCIOJIb30BaHUS JACUCTBUTEIBHBIX UHCEN, KOTOPOE OBbLIO
HayaToO Ha YPOBHE OCHOBHOTrO 00111eT0 00pa3zoBanus. Ha ypoBHe cpeaHero ooiiero
oOpa3zoBaHus 0co0O€ BHUMaHue yAemnsieTcss  (OPMUPOBAHHMIO  HABBIKOB
palMoOHATbHBIX BBIUMCICHHUN, BKJIIOYAIOMINUX B CEOS MCIOIB30BAHUE Pa3THMUHBIX
dopM 3amucu 4yMciaa, YMEHUE JeNaThb NPUKUJKY, BBIIOJHATH MNPUOIMKEHHBIE
BBIUMCJICHUS], OLIEHUBATh YHUCIIOBbIE BBIpAXEHUs, paboTaTh C MaTEeMAaTUYECKUMHU
KOHCTaHTaMH. 3HAKOMbIE OOYyYalolIMMCS MHOXKECTBAa HATypaibHBIX, IEIbIX,
palMioHaNbHBIX W JCHCTBUTENBHBIX  YHUCEN  JIOMOJHSIOTCS  MHOMXECTBOM
KOMIUIEKCHBIX 4YHCell. B KakIoM M3 3TUX MHOXKECTB pPAacCMaTpUBAIOTCS
CBOMCTBEHHbIE €My cleuu(puYecKue 3aJaud U ONepaluu: JeJeHHE Haleno,
ONEPUPOBAHUE OCTaTKaMU Ha MHOXECTBE LEJbIX 4YHUCEN, 0coOble CBOMCTBA
palMoHANBHBIX M HUPPAIMOHATBHBIX YKCeN, apu(METHIECCKHUE ONEpalni, a TakKe
U3BJICYCHUE KOPHSA HATYPaJbHOW CTETMIEHH Ha MHOXKECTBE KOMILJIEKCHBIX YHUCEIL.
bnarogapsi mocienoBaTenbHOMY pacIIMPEHHIO Kpyra HCHOJB3YEMBIX YHCEN U
3HaKOMCTBY C BO3MOXXHOCTSMU MX NMPUMEHEHHS Ul PELICHUS Pa3iMyuHBbIX 33134
dbopMupyeTcsi TpeCTaBICHNE O €IUHCTBE MATeMAaTUKH KaKk HayKH W € POJiH B
MOCTPOCHUU MOJIEJICH PEaJbHOTO MUpa, IMIMPOKO HCIOJB3YIOTCA 0000IIeHne M
KOHKPETH3AIHSI.

Jluaust «YpaBHEHHUS W HEPABEHCTBA» peajM3yeTcs Ha MPOTSHKEHHH BCETO
oOyueHusi Ha ypOBHE CpeIHEero oOmiero oOpa3oBaHus, MOCKOJIbKY B KaXKJIOM
pasnene IlporpaMMbl MpEeayCMOTPEHO pEIIeHHWE COOTBETCTBYIONMX 3a1ad. B
pesynbprare oOydJaromuecss OBIAJAEBAIOT PA3MYHBIMH METOJAAMH  PEIICHUS
palMoHaNbHBIX, HpPpalMOHAIbHBIX, IOKAa3aTeNbHbIX, JOTapUPMUUECKUX U
TPUTOHOMETPUUYECKUX ypaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKxke 3ajady,
colepkamx mnapametpol. [lodydeHHbIE yMEHHS HIMPOKO HCHOJIb3YIOTCS MpPH
UCCJIENOBAHUM (DYHKIMI C TTOMOIIBIO MPOU3BOAHON, MPU PEIICHUH MPUKIIATHBIX



3a]a4 W 3a7a4 Ha HaXOXKJIEHHE HauOOJBIINX M HaUMEHBIINX 3HAYeHUH (PyHKLIUU.
Jlannast copep:karenbHasi TUHUS BKIIOYAeT B ceOs Takke (OpMUPOBAHUE YMEHUN
BBIMIOJHATH  pacuéTtel 1o  (Qopmyrnam, mpeoOpa3oBaHus  PalUOHAIBHBIX,
UppPAIMOHATBHBIX M TPUTOHOMETPUYECKUX BBIPAKECHHUM, a TAKKE BBIPAKCHUM,
coJlepKallluX CcTerneHu W Jiorapudmbel. brarogaps u3yudeHuio anreOpandeckoro
MaTepuasa NPOUCXOJUT  JAJIbHEWIee  pa3BUTUE  AITOPUTMUYECKOIO U
abCTPaKTHOTO MBIIUICHUS O0y4aroumxcs, (pOpMHUPYIOTCS HaBBIKU JIETyKTHBHBIX
paccyXlieHuid,  paboTbl C  CHMBOJBHBIMH  (QOopMaMu,  MPEICTABICHUS
3aKOHOMEpPHOCTE W 3aBUCUMOCTEH B BHJI€ PAaBEHCTB U HEpPaBEHCTB. Anre0Opa
npemyaraeT 3(PQGEeKTUBHbIE HMHCTPYMEHTHI JUIsl PEIICHUS MPaKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3aJ]1a4, HAIJIAIHO JTEMOHCTPUPYET CBOU BO3MOXHOCTH KaK
A3bIKa HAYKH.

ConepxxarenpHo-MeTOoIMYecKass JHHUS «DYHKIMM U TpapuKu» TECHO
neperjeTaeTcs ¢ APYrMMH JIMHUSMHU y4e0OHOro Kypca, MOCKOJIBKY B KaKOM-TO
CMBICJIE 3aAa€T MOCIEA0BATEIbHOCTh U3yUEHNs MaTepurana. M3yuenue creneHHoun,
MOKa3aTeJIbHOM, JTIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIUMN, UX CBOMCTB
U rpaMKOB, UCIOJIb30BaHUE (PYHKUMU NJs1 pelleHus 3a1ad U3 APYruX y4eOHBIX
IIPEIMETOB U PEAIBHON KU3HU TECHO CBSA3aHO KAK C MAaTEMaTHYECKUM aHAIU30M,
TaK U C pElICHUEM ypaBHEHUN U HepaBeHCTB. [Ipu 3TOM OonblIoe BHMUMAaHHE
yaensercss (OPMUPOBAHUIO YMEHHUS BBIpaKaTh (hOPMyJIaMU 3aBHCHUMOCTH MEXKIY
pa3NMYHBIMM BEJIMYMHAMH, MCCIIEOBATh TMOJYyYEHHbIE (QYHKIWU, CTPOUTH HX
rpaduku. Matepuan 3Toi coaep:KaTeTbHON TUHUN HAIlEJIeH Ha Pa3BUTHE YMEHHM
Y HABBIKOB, ITO3BOJISIOIIMX BbIpAXaThb 3aBUCUMOCTH MEXKIy BEIMYMHAMU B
paznuyHoil dopme: aHaTUTHYECKOU, Tpaduueckor u cioBecHOW. Ero m3yudenue
CIIOCOOCTBYET Ppa3BUTHUIO aJTOPUTMHUYECKOTO MBIIIJIEHUSI, CIOCOOHOCTH K
0000IIEHUIO U KOHKPETHU3ALIUU, UCTIOJIb30BAHUIO aHATIOTHUMA.

CopnepxarenpHass nuHuA «Hauana MareMaTHyeckoro aHalin3a» IO3BOJISIET
CYILIECTBEHHO PaCIIMPUTh KPyrI KaK MAaT€MAaTHYECKHUX, TAK U MPHUKIAJHBIX 3a/]ad,
JIOCTYIHBIX OO0YyYarolMMCs, TaK KaK y HHUX MOSBISIETCS BO3MOXKHOCTb CTPOUTH
rpa@uky  CIOXHBIX (QYHKIMHA, OMpEeAeNsaTh HMX HauOOJbIIMNE W HAUMEHBIIUE
3HAUEHHUS, BBIYUCIATH MIIOMAAu (Guryp u oObEMBI TEJ, HAXOAUTh CKOPOCTH M
YCKOpEeHHMsl TmpolueccoB. JlaHHas coaepkareinbHas JHHHUS OTKPBIBAET HOBBIE
BO3MOXKHOCTH IIOCTPOEHHUS MAaTeMaTHYECKUX MOJENEH pealbHbIX CHTyaluH,
MO3BOJISIET HAXOJWUTh HaWJIydlllee pEHIeHHEe B MPUKIATHBIX, B TOM YHCIE
COLIMAJIBHO-OKOHOMHUYECKHX, 3aJladyax. 3HAKOMCTBO C OCHOBaMH MaTeMaTH4E€CKOTO
aHanM3a CIocOOCTBYET pa3BUTHIO aOCTPAKTHOTO, (POPMATbHO-JIOTHYECKOTO U
KpPEaTUBHOTO MBIIIJICHUS, (OPMHUPOBAHUIO YMEHHUH pPAClO3HABATh MPOSBICHUS
3aKOHOB MaTeMaTUKH B HayKe, TEXHUKE W UCKyccTBe. OOyuarouiyecst y3Ha[T O



BBIJIAIONIUXCSI PE3ysIbTaTaX, TOJYYCHHBIX B XOJI€ Pa3BUTHS MaTEMaTUKH Kak
HAyKH, U 00 UX aBTOpax.

CopeprkaTenbHO-METOAUYECKass TUHUS «MHOXKECTBa M JIOTHKa» BKIIIOYACT B
ceOsi DJIEMEHTHl TEOPUU MHOXKECTB M MaTeMaTH4eCKoW JOTuku. TeopeTuko-
MHO>KECTBEHHBIE MPECTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIBHOM MAaTEMATUKU
W TIpeiaraloT Han0oJiee YHUBEPCAIBHBIA SI3bIK, OOBEIUHSIONMIMA BCE Pa3ieiibl
MaTeMaTUKH H e¢ TPWIOKEHUH, OHU CBSA3BIBAIOT pPa3HbIC MAaTEeMaTHYCCKUE
JUCHUIUIMHBL W WX TMPWIOKEHUs B eauHoe wenoe. [losTomy BaxkHO 1aTh
BO3MOXKHOCTh O0y4arolmeMmycss IMOHUMaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MaTEMaTUKHU U HCIOJIb30BATh €T0 ISl BHIPAXKEHUS CBOMX MBICIIEH.
JlpyruM BaXHBIM TPU3HAKOM MaTEMaTHKH KaK HayKH CJeAyeT IPU3HAThH
CBOMCTBEHHYIO €U CTpPOTOCTh OOOCHOBAaHUM U CJIEJOBAHUE OIpPEACIEHHBIM
mpaBujaM  TMOCTPOCHMSI  JIOKa3aTelbCTB.  3HAKOMCTBO  C  dJIEMEHTaMU
MaTEMaTUYECKOM JIOTUKH CIOCOOCTBYET Pa3BUTHIO JIOTMUECKOTO MBIIIICHUS
00y4JaroIuxcs, TMO3BOJIIET UM CTPOUTH CBOM PACCYKIEHHUS Ha OCHOBE JIOTHYCCKUX
npaBui, POPMUPYET HABBIKM KPUTHICCKOTO MBIIIJICHUS.

B yueOHOM Kkypce «AnreObpa W Hayaja MaTEMaTUYECKOTO aHaJIU3a»
MPUCYTCTBYIOT OCHOBBI MAaT€MAaTHUYECKOTO MOJICIHPOBAHUS, KOTOpPHIE MPU3BaHbI
CrocoOCTBOBaTh (OPMHUPOBAHUIO HABBIKOB IOCTPOCHUS MOJIEICH peatbHBIX
CUTYyaIlMi, WCCIACAOBAHMS O3THX MOJEIEH C TOMOIIBIO afmapaTa aireOpbl |
MaTEMaTU4YeCKOT0 aHajii3a, WHTEPIPETAMH TOJYyYCHHBIX pe3yabTaToB. Takue
3aJlaHUs BIUIETEHBI B KAK/IBIN U3 Pa3/IesioB MPOTPaMMBI, ITOCKOJIBKY BECh MaTeprall
y4eOHOTr0 Kypca IIMPOKO HCIIOJIB3YeTCs I pelieHus] MPUKIaaHbX 3anad. [lpu
pPEIICHUH  pEAIbHbIX  MPAKTUYECKUX  3a7ad  oOydYaroniuecss  pa3BHBAIOT
HAOJFOMATeIbHOCTh, YMEHHE HaxXOJWUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIIOJB30BaTh  AHAJIOTHI0, 0000maTh M KOHKPETU3UPOBATh  MPOOJIEMY.
JesTenbHOCTh MO (OPMUPOBAHMIO HABBIKOB PEIICHHUS NPUKIAJHBIX 3a7a4
OpraHU3yeTCs B MPOIIeCCe U3YyUEHHUs BCeX TeM y4eOHOTO Kypca «Anredpa u Hadasna
MaTeMaTUYECKOTO aHATN3a.

Ha wusyuenue ydeOHOro kypca «Anrebpa W Hadajlla MaTeMaTHYECKOIO
aHanuza» oTBoAuTcs 272 vaca: B 10 kimacce — 136 yacoB (4 yaca B Heneno), B 11
Kkiacce — 136 yacoB (4 4aca B HeJIEINIO).



COJAEPKAHUE OBYUYEHUA
10 KITACC

Yucsaa 1 BBIYMCIEHUSA

Panmonanpabie unciia. OOBIKHOBEHHBIC U JICCSATUYHBIC JAPOOH, IPOIICHTHI,
OceckoHeuHble mnepuoanueckue npoou. IIpumeHeHnue apoOelt W TPOIICHTOB ISt
pellIeHUs MPUKIIAIHBIX 3a7a4 U3 PA3JIUYHbIX OTpaciel 3HAHUM U PeaIbHOM KU3HU.

JlelictBuTenbHble 4ucia. PanuoHalbHBIE W UPpPALMOHAIIBHBIE YHCIIA.
ApudmMernueckue  omepanmuy ¢ JCUCTBUTCIBHBIMA  4YHCIaMdA.  MOJyJb
JEWCTBUTEIBLHOTO YHCIIa U €ro cBoicTBa. [IpubamkEéHHbIC BHIYMCICHUS, TTPaBUIIa
OKpYIJICHUS, MPUKHUJKA U OLICHKA PEe3yJIbTaTa BHIUYHMCICHUH.

Crenenb ¢ wmenasiM  nokazareneM. buHom HerooTona. Hcnons3oBanue
noAXOsAIEH (OPMBI 3aMMUCH JECHCTBUTEIBHBIX YUCEIT IJIs1 PEIICHUS TPAKTUYECKUX
3a/1a4 U NPEJCTaBICHUS JaHHBIX.

Apudmernueckuii KOpeHb HaTypaJbHON CTEIICHH M €T0 CBOMCTRA.

CreneHb ¢ palMoOHAJIBHBIM IOKazaTeleM H €€ CBOWMCTBa, CTENEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapupm wymcna. CpoiictBa jnorapupma. JleciTuuHblE W HATypaJIbHbIE
JorapupMsl.

CuHyc, KOCHMHYC, TaHI€HC, KOTAHT€HC YHMCJIOBOIO apryMeHTa. ApPKCHHYC,
APKKOCHUHYC M apKTaHT€HC YKCJIOBOTO apryMEHTa.

YpaBHeHHS U HEPABEHCTBA

ToxaecTBa M TOXKIECTBEHHbIE TMpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHeHUsl. PaBHOCWIIbHBIC YpaBHEHHMSI M ypaBHEHUs-CIEACTBUA. HepaBeHCTBO,
pellIeHUE HEPABEHCTRA.

OCHOBHBIE METO/IbI PEIICHUS 1IEBIX U APOOHO-PAIIMOHATBHBIX YPaBHEHHUMN U
HEpPaBEHCTB. MHOTOwWIeHbl OT OJHOW TepeMeHHOW. JleneHue MHOrowieHa Ha
MHOIO4JIEH C ocrtaTkoM. Teopema be3dy. MHOrouneHsl ¢  LEJIBIMU
ko3 dunmenramu. Teopema Buera.

[IpeoOpazoBaHKs YHCIIOBBIX BRIPAXKEHUM, COACPKAIIMX CTCIICHU M KOPHHU.

WpparmonaibHbie ypaBHEHHS. OcCHOBHEBIE METOJIbI penieHus
UppalmoHaIbHbIX YPaBHCHUH.

[TokazarenbHble ypaBHEHHS. OCHOBHBIE METOJbI PEIICHHS TOKa3aTEIbHbIX

YPaBHEHUM.

[IpeoOpa3zoBaHue BhIpaXKEHHM, COACPIKAITUX JTOTAPU(DMBI.

Jlorapudmmueckue ypaBHCHHUS. OcHOBHBIC METOJIbI pereHus
JorapuMHUYECKUX YPaBHCHHH.

OcHOBHbIE TPUTOHOMETPHUUECKHUE bopMyTIBL. [IpeoOpazoBanue

TPUTOHOMETPUYECKUX BBIPAXKEHUN. PellleHre TpPUroHoOMETpUYECKUX YPaBHEHUM.



Pemienne cucrem JIMHEWHBIX YypaBHEHHMH. Marpuua CUCTEMBI JIMHEMHBIX
ypaBHeHMil. OnpenenuTenb MaTpUllbl 2X2, €ro TeOMETPUYECKHM CMBICT U
CBOICTBA, BBIYMCIIEHUE €r0 3HAYEHHUS, IPUMEHEHUE ONPENETUTENS JUIsl PELICHUS
CUCTEMbl JIMHEWHBIX ypaBHEHWI. PellleHHe NpHUKIAgHBIX 334a4 C I[MOMOULIBIO
CUCTEMBbl JIMHEWHBIX ypaBHEHWU. lccinegoBaHue MOCTPOEHHONM MOAEIU C
ITIOMOIIBIO MATPHUI] ¥ ONIPEIECIIUTEIIEH.

[TocTtpoeHne MaTeMaTUYECKUX MOJENEN PEANbHOM CHUTyallMd C IOMOIIBIO
YpPaBHEHUII W HEpPaBEHCTB. lIpuMeHeHHE ypaBHEHHMII U HEPABEHCTB K PEIICHUIO
MaTeMaTUYeCKUX 3a7ad M 3a/Jady M3 pa3IMyHbIX 00JIacTell HayKu U peaibHOMU
KU3HU.

DOyHkuHuu U rpadpuku

OyHkus, crnocoObl 3amanus (yHKIUM. B3auMHO o0OpaTHble (YHKIMH.
Kommnosumms yskiuii. I'paduk  QyHkuu. DineMmeHTapHbIE MpeoOpa3oBaHUs
rpaduKoB QyHKIIHIMA.

OO6macth ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkumu. Hynu QyHkmum.
[IpomexxyTku 3HakonocTossHCTBA. UETHBIE 1 HeuéTHbIe pyHKUMU. [lepuoanueckue
¢bynkuun. IIpoMexyTkn MOHOTOHHOCTHM (PYHKUMH. MaKCUMyMbl U MUHHUMYMBI
¢ysnxun. Hanbonpiiee 1 HauMeHblliee 3Ha4eHUsI (PYHKIIUN Ha IPOMEXKYTKE.

JluneiiHas, KBaJpaTH4YHas U JAPOOHO-IMHEHHass (QYHKIHUH. DJIEMEHTapHOE
UCCJIEI0BAHNUE U MTOCTPOEHUE UX IPaUKOB.

CrenenHast pyHKIMS ¢ HATypaJbHBIM U I€JIbIM MOKa3areneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa W rpaduKk KOpHS N-OM CTENEHU Kak (PYHKIMHA OOpaTHOM
CTENIEHU C HATYPaJIbHBIM [TI0KA3aTEJIEM.

[TokazatenbHass u Jjorapudmuyeckas (yHKIUHU, UX CBOWCTBA W Tpadukwu.
Hcnonb3zoBanue rpadukoB GyHKIMMA 715 pelIeHUs ypaBHEHUM.

TpuroHomeTpuyeckass OKPYKHOCTb, OIPEAEIEHUE TPUTOHOMETPUUYECKUX
(GYHKIMI YHUCIOBOTO apryMeHTa.

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

Hauvana MaTeMaTH4ecKOro aHajaimn3a

ITocimenoBaTelIbHOCTH, CHOCOOBI 3aJaHMsl ITOCJIEAOBATEIbLHOCTEH. MeTon
MaTeMaTU4YECKON WHIYKLUU. MOHOTOHHBIE U OrpaHUYCHHbBIC
NOCJIENOBATENBHOCTH. MCTOpHsST BO3HUKHOBEHHSI MaT€MAaTHYECKOIO aHaju3a Kak
aHann3a OECKOHEYHO MaJbIX.

Apudmerrueckas ¥ reoMeTpuueckas rnmporpeccuu. beckoneuHo yoObiBaromas
reoMmerpuyeckas nporpeccusi. Cymma 0€CKOHEYHO yOBIBAIOIIEH MeOMETPUUYECKON
MPOTrpeCCUU. JINHENHBIA U 3KCIIOHEHIHATBHBIN POCT. Yucno e. @opmyiia CI0KHBIX
npoLeHTOB. Mcronb30BaHWE TMPOTPEcCUU Ul PELIEHUs pealbHbIX 3a1ady
MIPUKIIATHOTO XapaKTepa.



HempepriBHble (GYyHKIIMM W WX CBOMCTBA. TOukM pa3pbiBa. ACHMITOTHI
rpajuxoB ¢yHkiuil. CBoiicTBa (QyHKIMI HENPEPHIBHBIX Ha OTpe3ke. Merton
WHTEPBAJIOB JUIsl PELICHHMs HEpaBeHCTB. [IprMeHeHne CBOWCTB HENPEPHIBHBIX
GyHKIUH 1715 penieHus 3a1a4.

ITepBas u Bropas npousBoaHble GyHKIUU. Onpenenenne, reOMeTpUIeCKuil u
buznyecKuil CMBICI MPOU3BOIHON. YpaBHEHUE KacaTeNbHOUN K rpa@uKy QyHKIIHH.

[TpousBogubie  smemeHTapHbiX  ¢yHknuil.  I[IpousBogHass ~ cymMMBI,
IPOU3BENIEHUS, YACTHOTO U KOMIIO3UIINY (PYHKIIUH.

MHoskecTBa M JIOTHKA

MHOXeCTBO, ONEepanuy HaJX MHOXECTBAMHU W KX CBOMCTBA. JlMarpammel
Oiinepa—Benna. [IpuMeHEHHE TEOPETUKO-MHOXKECTBEHHOIO — ammapara s
ONMCAHUs PEaJbHBIX IPOLECCOB W SBICHUM, NPU PELMICHWUU 3a1ad U3 JAPYTUX
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTEeMaTHUYECKOTO OOBEKTa, CIE/ICTBUE,
JIOKA3aTEIbCTBO, PABHOCHIIBHBIC YPAaBHEHHS.

11 KIIACC

Yucia 1 BbIYMCICHUS

HatypaneHbie n nensie yucia. IIpumeHeHne npru3HakoB AECIUMOCTH LIEJIBIX
yucen, Haubonpmui oOmui aenurens (mamee — HOJl) u HamMeHbiiee oOiee
kpatHoe (nanee — HOK), octaTkoB o moayito, anroputma EBkinuaa 1uist pemeHus
3a/1ay B LENbIX YHCIIAX.

KommnekcHble uucia. Anredpanueckass W TpPUTOHOMETpUYECKass (QOpMbI
3allCU KOMIUIEKCHOTO 4YHcia. ApudMeTHdyecKkue Omnepalnud ¢ KOMIUIEKCHBIMU
yrcnamu. M300paxkeHHe KOMIUIEKCHBIX YHCENI Ha KOOPAUHATHOM IIOCKOCTH.
®opmyna Myapa. Kopau n-oii creneHru U3 KOMIUIEKCHOTO uncia. [Ipumenenue
KOMILJIEKCHBIX YMCEN IJIs1 PEIICHHs] (PU3NUECKUX U TEOMETPUUECKUX 3a/1ay.

YpaBHeHHS U HEPABEHCTBA

CucreMa M COBOKYIHOCTb YPaBHEHHUW W HEPABEHCTB. PaBHOCHUIIbHBIE
CUCTEMBI U CHUCTEMBI-CIIE/ICTBHSI. PaBHOCHIIbHBIE HEPABEHCTBA.

OT6op  KOpHEH  TPUTOHOMETPUYECKMX  YPAaBHEHHM C  TOMOILBIO
TPUTOHOMETPUUECKOU OKPY>KHOCTH. PerieHre TpuroHoMeTpu4eckux HEpaBeHCTB.

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

OCHOBHBIE METO/bI PELICHNS UPPALUOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJIbI PEIICHHS] CUCTEM U COBOKYIHOCTEH palMOHAJIbHBIX,
UPpaLMOHATIBHBIX, TOKA3aTENbHBIX U JOTapU(PMUYECKUX YPABHEHHM.

YpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C IapaMETPaMU.



[Ipumenenne  ypaBHEHMM, CHCTEM W  HEPABEHCTB K  DPEIICHUIO
MaTeMaTHYECKUX 3ajad M 3aJad U3 pa3IUYHbIX O0JIacTell HAayKu U peanbHOMN
YKU3HH, UHTEPIPETALMS OTYyUYEHHBIX PE3YIbTATOB.

DyHKUMH U TPaPUKH

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

TpuronomeTrpuyeckue QGyHKINH, UX CBOWCTBA U TPaPHUKH.

['padrueckne mMeTonbl pellleHUs YpaBHEHUNW M HepaBeHCTB. [ 'paduueckue
METOJbI PEILICHHUS 3a/1a4 C TapaMeTPaMH.

Hcnonb3zoBanue rpagukoB (QYHKIUN IS HCCIENOBAaHUS MPOIECCOB U
3aBUCUMOCTEM, KOTOpbIE€ BO3HHUKAIOT MPHU PEUICHUM 3aady U3 JPYTrux Y4eOHBIX
MPEIMETOB U PEATIBHOMN KU3HMU.

Hauana MaTeMaTH4eCKOro aHaJIM3a

[TpumeHeHre MPOU3BOJHON K MCCIEAOBAHNIO (PYHKIMH HAa MOHOTOHHOCTH U
skcTpeMyMbl.  Haxoxzaenue  HauOoJbIIEro W HAaUMEHBIIETO0  3HAYEHUU
HEIMpPEePbIBHON (YHKLMU HA OTPE3KE.

[IpumeHeHne NpPOU3BOJHON ISl HAXOXKICHUS HAWIyUIIero peHieHus B
NPUKIAJAHBIX 3aJadax, JUIsl OIpPEACIICHHs CKOPOCTM M YCKOPEHHs Mpouecca,
3aJlaHHOTO (HOPMYJION WK TpaduKoMm.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO IepBoOoOpa3HbIX. I[lepBooOpaszHbie
aneMeHTapHbIX QyHKIui. [IpaBuna HaxoxaeHus nepBooOpa3HbIX.

WNuterpain. I'eomerpuueckuit CMBICII VHTErpala. Brruucnenue
ornpenenéHHoro uurerpaia mo ¢popmysie Hetorona-JleiOuuna.

[TpumeHeHne MHTErpaja s HAXOXKICHUS IUIOMAAECH IUIOCKUX (QUIyp u
00BEMOB T€OMETPUUECKUX TEIL.

[Ipumepsl pemenuit auddepeHIuanbHbIX ypaBHEHU. MartemaTuueckoe
MOJICJIMPOBAaHUE peajbHBIX TPOIECCOB C MOMOLIbI0  auddepeHIanIbHbIX
YpPaBHEHUM.

[INTAHAPYEMBIE PE3VJIBTATBI OCBOEHUSA VYUEBHOI'O KVYPCA
«AJI'EBPA n HAYAIJIA MATEMATHUYECKOI'O AHAJIA3A»
(YTJIYBJIEHHBIM YPOBEHb) HA VYPOBHE CPEJHEI'O OBIIEIO
OBPA3OBAHUIA

JIMYHOCTHBIE PE3YJIBTATbBI

1) rpaskaaHCKOr0 BOCIMTAHUSA:
c(hOpMUPOBAHHOCTh TPAKIAHCKOM MO3UIIMKM 00YYaIOIIEeTOCsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUHCKOro  oOIecTBa,  MPEACTaBICHUE O



MaTEMaTUYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SBICHUH,
MpoLeTyp TPaKIaHCKOTO oOmecTBa (BBIOOPHI, OMPOCHI W JPYroe), yMEHHUE
B3aMMOJICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMHM B COOTBETCTBHM C HX
GyHKUMSIMY ¥ HA3HAYCHUEM;

2) IAaTPUOTHYECKOT0 BOCITUTAHUSA:

c(hOpPMHPOBAHHOCTh POCCUHCKON TpakITaHCKOW WIACHTUYHOCTH, YBAKCHUS K
MPOIIIOMY M HACTOSIIIEMY POCCHIICKOW MaTeMaTHUKH, [IEHHOCTHOE OTHOIIECHHUE K
JOCTHXKEHUSIM POCCUMCKUX MAaTEMATUKOB M POCCUMCKON MaTEMaTUYECKOM LIKOJbI,
WCIIOJIb30BAHUE ATUX JOCTIDKEHMM B JAPYTHX HayKax, TEXHOJIOTHSX, chepax
HKOHOMUKHU;

3) 1YXOBHO-HPABCTBEHHOT0 BOCIIMTAHUS:

OCO3HAHHUE JYXOBHBIX LEHHOCTEN POCCUICKOro Hapoaa, cPOpMUPOBAHHOCTD
HPABCTBEHHOI'O0 CO3HAHUS, 3THUYECKOTO IMOBEICHUS, CBSI3aHHOIO C MPAKTUYECKUM
MPUMEHEHUEM JOCTH)KEHUHM HAyKH U JEATEIbHOCThIO YYEHOTO, OCO3HAHUE
JIMYHOTO BKJIaJa B TOCTPOCHUE YCTOMUHUBOTO OYIYIIETO;

4) 3CTEeTUYeCKOr0 BOCIIUTAHUA:

ACTETUYECKOE OTHOIICHHWE K MHpPY, BKIIOUYAs SCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a/1au, PEIICHUM, pacCyKI€HU, BOCIPUUMUYUBOCTh
K MaTEMaTUYECKUM acCleKTaM pa3JIMYHbIX BUJIOB UCKYCCTBA;

5) pu3uYecKoro BOCIUTAHUSA:

c(hOpMUPOBAHHOCTh YMEHUSI MPUMEHSATH MaTEMAaTHUUYECKUE 3HAHUS B
WHTEpecax 310pOBOTo U 0€30MacHOr0 00pasa >KM3HU, OTBETCTBEHHOE OTHOIICHHUE K
CBOEMY 3J0pPOBBIO (3I0pPOBOC IHMTaHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH M
OTIIbIXa, peryisipHas (u3NYecKass akKTUBHOCThH), (PU3NYECKOE COBEPIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOMN AEATEILHOCTHIO;

6) Tpy10BOI0 BOCIIMTAHMSL:

TOTOBHOCTh K TpPYIy, OCO3HaHUE IIEHHOCTH TPYIOJIOOMS, HHTEpPEC K
paznuyHbiM  chepaM  TPOPECCHOHANBHON  JESITENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHUSIMHU, YMEHHE COBEpIlaTh OCO3HAHHBIA BHIOOP
Oynymieit mnpodeccud W peanu3oBbIBaTh COOCTBEHHBIE JKM3HEHHBIC ILJIAHBI,
FOTOBHOCTh M CIOCOOHOCTh K  MaTeMaTU4yeckoMy  OOpa3oBaHUI0O U
caM000pa30BaHUI0 Ha TMPOTSHKCHUM BCEH JKU3HH, TOTOBHOCTh K aKTUBHOMY
Y4acTHUIO B PEIICHUU TPAKTUUYECKUX 33/1a4 MaTeMaTUYECKOW HAMPaBICHHOCTH;

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

c(hOpPMUPOBAHHOCTh  AKOJIOTMYECKOM  KYJIbTYpbl, TIOHUMAHHUE BIIMSHUS
COI[MATIbHO-?KOHOMUYECKUX MPOILIECCOB HA COCTOSTHUE MPHUPOJHON U COIMATBHOMN
CpeIlbl, OCO3HAHHE TJIOOATILHOTO XapaKTepa dKOJOTHIECKUX MPOOIeM, OpUCHTAIIHS
HAa TIPUMCHEHHE MATeMAaTHYECKUX 3HAHWM JUIsl penieHus 3ajad B 00JacTu



OKpY’Kalollel Ccpelibl, IJIAHUPOBAHHE IOCTYNKOB W OLEHKH HMX BO3MOXKHBIX
MOCJIEACTBUM JIJIsl OKPY>KAIOIIEeH CPe/Ibl;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpPMHUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHsI HAyKW W OOIIECTBEHHOM  MPAKTUKH, TOHHUMaHUE
MaTEMaTUYeCKOW HayKh Kak cdepbl UYeIOBEUYECKOW ESITCIIBHOCTH, ITAaroB €€
Pa3BUTUS M 3HAYUMOCTH ISl PA3BUTHSL LMBUIM3ALMHU, OBJIAJCHUE SA3BIKOM
MaTeMaTUKH W MaTeMaTUYeCKOW KyJIbTypOM KakK CpEeJCTBOM TO3HAHHUS MHpA,
TOTOBHOCTh OCYIICCTBIISATh IPOCKTHYI0 U HCCIEI0BATEIbCKYIO JCATEIbHOCTD
WHJMBUAYAJIBHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

ITo3naBaTe/ibHbIe YHUBEPCAJIbHBIE YUeOHbIe J1eiiCTBUS

Bba3oBble Jioruyeckue JaeiicTBUS:

BBISIBIIAITh M XapaKTePU30BaTh CYIIECTBEHHBIE NMPU3HAKK MATEMATHYECKUX
OOBEKTOB, TIOHSTHM, OTHOLIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpE/ICIICHNS TIOHATHH, YCTAHABIMBAThL CYIIECTBEHHBIN MPU3HAK KIIACCH(UKAIUH,
OCHOBaHUS /7151 00OOIICHHS U CPABHEHHSI, KPUTEPHUU TPOBOAMMOIO aHAIIN3A,

BOCIIpUHUMATh,  (opMylIupoBaTh U  MOPeoOpa3OBBIBATH  CYKICHHUS:
YTBEPAUTEIbHBIE U OTPUIATEIbHBIC, EAMHUYHbBIC, YACTHBIE U OOIINE, YCIOBHBIC;

BBISIBJIITh MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U TTPOTUBOPEUHSI
B (pakTax, MaHHBIX, HAOIIOJCHHUIX W YTBEPKIACHUSIX, Mpejiaratb KPpUTESPUH IJIS
BBISIBJICHUSI 3aKOHOMEPHOCTEN U TPOTUBOPEYUHIA;

JenaTh BBIBOABI C KCIOJB30BAHUEM 3aKOHOB JIOTHKU, JIETyKTUBHBIX U
WHYKTUBHBIX YMO3aKJIIOUCHH M, YMO3aKIIFOUSHHH 110 aHAJIOTHH;

MIPOBOJIUTH CAMOCTOSITEIHHO JI0KA3aTEIhCTBA MATEMATHUCCKUX YTBEPKIACHUI
(MpsiMBIC W OT MPOTUBHOTO), BEICTPAUBaTh apTyYMEHTAIINIO, IIPUBOIUTH MPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATh COOCTBEHHBIC CYXKIACHHUS U BHIBOIBI;

BBIOMpATh CMOCO0 pemieHnss y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BApUAHTOB  PEIICHUS, BHIOMpATh HauOoJiee TMOAXOAAIMA ¢ y4ETOM
CaMOCTOSTEIILHO BBIJICJICHHBIX KPUTCPHUCB).

Ba3oBbIe uccieaoBareabCKHe AeiicTBUA:

WCITIOJIb30BaTh BOIPOCHI KaK MCCIIENOBATEIbLCKUM WHCTPYMEHT IO3HAHUS,
dbopMynupOBaTh  BOMPOCH,  (PUKCHUPYIONIUE  MPOTHUBOpEUHE,  MpoOsieMy,
yCTaHaBIMBAaTh MCKOMOE W JaHHOE, (OPMHUPOBATH THUIOTE3y, apTyMEHTHPOBATH
CBOIO TIO3HIINIO, MHEHUE;

MIPOBOJUTH CAMOCTOSTEIBHO CIUTAHUPOBAHHBIN IKCIEPUMEHT, UCCIICIOBAaHHE
M0 YCTAaHOBJICHUIO OCOOCHHOCTEH MaTeMaTH4eCKOro 00beKTa, SBJICHUS, TPOIecca,
BBISIBJICHUIO 3aBUCUMOCTEH MEXTy 00bEKTaMHU, SIBJICHUSMH, TIPOIECCAMU;



CaMOCTOATENLHO (POPMYIMPOBATH OOOOIICHUS M BBIBOJBI 1O pe3yibTaTam
NpOBEAEHHOTO  HAONIONCHUSA, WCCIENOBAaHUS, OLEHHWBATH  JOCTOBEPHOCTH
MOJTYYEHHBIX PEe3yJIbTaTOB, BBIBOJIOB U 000OIIECHUIA;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHUE IIpOllecCa, a TaKKe BbIABUTATH
MPEANOJI0KEHUS O €r0 Pa3BUTHUU B HOBBIX YCIIOBHUSIX.

Pabora ¢ nndopmanmeii:

BBISIBIIATH JAehUIINTHEI WHPOPMAIIUU, JAHHBIX, HEOOXOAMUMBIX JJII OTBETA HA
BOIPOC U ISl pEUICHUS 3a/1au;

BBIOMpATh MH(POPMAIIMIO U3 UCTOYHUKOB PA3IMYHBIX THUIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh MHGOPMAIMIO PA3TUYHBIX BHIIOB H
dbopm npeacTaBiIeHuUS,

CTPYKTYPUPOBATh MH(POPMALIMIO, MPEICTABIATh €€ B pa3IMYHbIX (PopMax,
WUTIOCTPUPOBATH TpadUuecKy;

OILICHUBATh HaJEXKHOCTh uHdopmaIuu () CaMOCTOATEIIBHO
c(hopMyIMPOBAaHHBIM KPUTEPHUSIM.

KoMMyHUKAaTHBHbIE YHUBeEpPCaJIbHbIE Y4eOHbI€e AeHCTBUS

OO0menue:

BOCIIPUHUMATH U (POPMYITMPOBATH CYKICHHS B COOTBETCTBUHU C YCIOBUSMHU H
IEIIMU  OOIIEHUS, SICHO, TOYHO, TPAMOTHO BBIPAKAaTh CBOIO TOYKY 3pPCHHS B
YCTHBIX M THCHMEHHBIX TEKCTaX, JIaBaTh IOSCHEHHUS IO XOAY PCIICHHS 3a/auH,
KOMMEHTHPOBATH IMOJTYyUYCHHBIN pe3yJIbTarT;

B X0Jie OOCYXKJICHHS 3aJlaBaTh BOIIPOCHI IO CYIIECTBY OOCYKITaecMOI TEMBI,
mpoOJIeMBbl, pelaeMol 3a7add, BBICKA3bIBATh WJEH, HAIICJICHHBIE Ha TIOWCK
pEIICHMS, COIMOCTAaBIATh CBOM CYXKICHHUS C CYXICHUSAMH JPYTUX YYaCTHHUKOB
Jrajora, oOHapyXKUBaTh Pa3IMuue M CXOJICTBO TO3WIIMKM, B KOPPEKTHOH (opme
bopMyIMpPOBaTh Pa3HOTIIACHS, CBOM BO3PAKCHHS;

MIPEICTABIIATh PE3yJIbTAThl PEIICHHS 3aJ1aui, SKCIIEPUMEHTA, UCCIICIOBaHUS,
MIPOEKTa, CaMOCTOSTEIBHO BBIOMpaTh (opMaT BBICTYIUICHHS C Y4YETOM 3aaad
MIPE3EHTAIUNA U 0COOCHHOCTEH ayTUTOPHH.

PeryasiTuBHbIe YHUBEPCAJIbHbIE YUeOHbIE J1eiicTBUS

Camoopranusanus:

COCTaBJISITh IIJIaH, AJITOPUTM PEIIICHUS 3a/1a4, BRIOUPATh CIIOCOO peIeHus C
y4ETOM UMEIOIIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apTyMEHTHPOBATH
Y KOPPEKTUPOBATh BAPUAHTHI PEIICHUH C Y4ETOM HOBOM MH(MOpPMAITUH.

CaMOKOHTPOJIb, SMOLUMOHAJbHBIH UHTEJIEKT:

BJIaJICTh ~ HaBBbIKAMU  TIO3HABATEIbLHONW  peduiekcur  Kak  OCO3HAHHUS
COBEpIIAEMbIX JCHCTBUM M MBICIUTEIBHBIX MPOILIECCOB, UX PE3YJIbTATOB, BIAJAECTh



croco0aMu CaMOMPOBEPKH, CAMOKOHTPOJISI TpOIlecca M pe3yibTaTa PEIIeHUs
MaTeMaTUYECKOHM 3a4a4u;

NPEABUJIETh TPYJHOCTH, KOTOPhIE MOTYT BO3HUKHYThH MPHU PEIICHUU 3ajauH,
BHOCHUTh KOPPEKTHUBBI B JEATECIIBHOCTh HA OCHOBE HOBBIX OOCTOSATENIBCTB, TaHHBIX,
HaWJICHHBIX OIMOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJibTaTa IEIN U YCIOBUSIM, OOBSICHATHh MPUYUHBI
JIOCTUKEHUSI WM HEJOCTUKEHUS PE3yJbTaTOB JEATCIIbHOCTH, HAXOJUTh OIIHUOKY,
JlaBaTh OIICHKY IIPHOOPETEHHOMY OIIBITY.

CoBMecTHasI 1eSITEJIbHOCTD:

MMOHMMATh M MCIOJIb30BaTh MPEUMYIECTBA KOMAaHIHOW U WHIUBHUIYTHHOM
paboThl TMpU peHIeHWd YYeOHBIX 3a7ay, MPUHUMATH 1eJIb COBMECTHOM
JEATEIIbHOCTH, TUIAHUPOBATh OPraHU3alMI0 COBMECTHOUW pabOoThl, paclpenesiarh
BUJIBI paboOT, JOroBapuBaThCs, OOCYXKIaTh IIPOIECC M pe3yJbTaT pPadOTHI,
000011aTh MHEHHS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B IPyHNOBBIX (opMax palboThl (00CykaAeHHS, OOMEH MHEHUH,
«MO3TOBBIE€ IITYPMBD» M HHBIC), BBIMOJHATH CBOK 4YacTh pabOThl U
KOOPAMHUPOBATH CBOU JCHCTBHUS C JPYTMMH YJIEHAMH KOMAaH[bI, OIICHUBAThH
Ka4eCTBO CBOETO BKJaja B OOIIUH MPOAYKT IO KPUTEPHUSIM, CPOpMyTUPOBAHHBIM
y4aCTHUKaMU B3aUMOJICUCTBUS.

INPEAMETHBIE PE3YJIBTATBI

K koniy obOyuenuss B 10 kjacce 0OydyarOIIMICAd TOJYYUT CICAYIOIIHE
IpEIMETHBIE PE3YJbTAThl MO OTACJIBHBIM TeMaM paboyell MmporpaMmbl y4eOHOTO
Kypca «Auredpa 1 Hayajla MaTEMaTHYECKOTO aHaJIn3ay:

Yucia ¥ BbIYHCICHHSA:

CBOOOJTHO OIEPUPOBATH MOHATHSIMU: PAMOHAIIBHOE YHCIO, OECKOHEYHas
nepuoauyeckass JIpoOb, MPOLEHThI, HWPPALMOHATIBHOE YHUCIO, MHOXECTBA
PAlMOHAJIBHBIX U IEMCTBUTENIBHBIX YUCET, MOIYJb AEHCTBUTEIBHOTO YUCIIA;

OPUMEHATHh JPOOM W TMPOLEHTHl JJIsl pPEIICHUs MPUKIAJHBIX 3aJad U3
Pa3IMYHBIX OTPACIIEN 3HAHUN U PEAIbHOM KU3HU,

NPUMEHSTH NMPUOIMKEHHBIE BBIYMCIICHUS, TpaBUiia OKPYTJICHUS, TPUKUIKY U
OLICHKY p€3yJbTaTa BEIYNCICHUM;

cBOOOIHO OMEpUPOBATh TMOHATHUEM: CTENEHb C LEJIbIM IOKa3aTelleM,
UCIIOJIb30BaTh MOAXOIALTYI0 (POPMY 3alUCH JEHCTBUTENBHBIX YUCEI JIJIsl PeIICHUS
MMPAKTUYECKUX 3a7a4 U MIPEICTABICHUS JAHHBIX;

CBOOOJIHO OIEPUPOBATH MOHATUEM: apU(PMETHUECKUN KOPEHb HaTypajbHOU
CTEIICHH;

cBOOO/IHO OIEPUPOBATH MOHATUEM: CTETIEHb C PAllMOHAILHBIM ITOKa3aTelIeM;



CBOOOJTHO OMEPUPOBATH TMOHATHUAMH: JIOTapu(M dYWCTa, NECATHYHBIE W
HaTypaJibHBIC JIOTapU (MBI

CBOOOJHO ONEPUPOBATh MOHATHSIMHU: CHHYC, KOCHHYC, TAHT€HC, KOTaHTE€HC
YUCJIOBOTO apryMEHTa;

ONEPHUPOBATH MOHATUSMU: APKCUHYC, apKKOCHHYC U apKTAHTE€HC YMCIOBOTO
apryMeHTA.

YpaBHeHNS U HEPAaBEHCTBA:

CBOOOJIHO OIEPUPOBATH MOHITUSIMHU: TOXKJIECTBO, YpaBHEHUE, HEPABEHCTBO,
PaBHOCHWJIbHBIE YPABHEHUS U YPABHEHHUSI-CIIEICTBUS, PABHOCUIIBHBIC HEPABEHCTBA,

OPUMEHATh pa3jU4Hble METOJAbl PEIICHUs] palMOHANIBHBIX M JAPOOHO-
pallMOHANIbHBIX YPaBHEHWU, MPUMEHSITh METOJ HWHTEPBAJIOB IS pEIICHUs
HEPABEHCTB;

CBOOOJTHO OMNEPUPOBATH MOHATHUSAMH: MHOTOYJIEH OT OJHOW MEpPEeMEHHOM,
MHOTOWIEH C IelbIMU KOd(DPUIIMEHTaMU, KOPHM MHOTOWICHA, MPUMEHSThH
JIEJIEHNE MHOTOYJIEHA HA MHOTOWIEH C OCTaTKOM, TeopeMy besy u teopemy Buera
JUISL pELIEHUS 3a/1a4;

CBOOOJIHO ONEpPUPOBATh TMOHSATUSAMHU: CHUCTEMa JIMHEUHBIX YypaBHEHUH,
MaTpula, OMNPEACIIUTENIb MATPULBI 2 X 2 W €ro TEOMETPUYECKUM CMBICT,
UCIIOJIb30BaTh CBOWCTBA ONPENEIUTENA 2 X 2 JJid BBIUYKCICHHS €r0 3HAYEHUS,
NPUMEHSTh ONPEACIUTENIN [IJIi PEUICHUS CHUCTEMbl JIMHEHWHBIX YpaBHEHUH,
MO/JIEJIUPOBATh PEATbHBIE CUTYAllUH C TOMOIIBIO CUCTEMBI JIMHEWHBIX YPABHEHUM,
HCCIIEIOBATh IMOCTPOECHHBIE MOJEIA C MOMOUIIBI0 MATPULl U ONPEAECIUTEIIEH,
WHTEPIIPETUPOBATH MOJTYUYECHHBIN pE3yJIbTarT;

UCIIOJIb30BaTh CBOMCTBA JIEUCTBHM C KOPHSIMHU [UJIsi MpeoOpa3oBaHUs
BBIPAKEHUI;

BBITIOJTHSTH MPE0OPa30BaHUS YUCIOBBIX BBIPAKEHUM, COJIEPKAITUX CTEIEHU C
palMOHANIbHBIM [10KA3aTEeJIEM;

UCII0JIb30BaTh CBONCTBA jorapupmMoB JUISt npeodpa3zoBaHus
JoTapu(PMUYECKUX BBIPAKECHUIM;

CBOOOJIHO OMEPHUPOBATH MOHATUSMU: HUppallMOHAJIbHBIC, MOKa3aTebHbIE U
JorapugMUUYecKre ypaBHEHUsI, HAXOUTh UX PEIICHUS C TTOMOIIbIO PAaBHOCHIBHBIX
MEPEXO00B WA OCYILECTBIISASI IPOBEPKY KOPHEW;

MPUMEHSTH OCHOBHBIE TPUTOHOMETPUYECKHE (HOPMYJIBI T TpeoOpa3oBaHUs
TPUTOHOMETPUUECKUX BBIPAKEHUN;

CBOOOJHO OMEpPUPOBATH TMOHSATUEM: TPUTOHOMETPUUECKOE ypaBHEHHE,
OPUMEHATh  HeoOxoaumble  (QOPMYJBI TSI PEIICHHWS OCHOBHBIX  THIIOB
TPUTOHOMETPUUECKUX YPABHEHUI;



MOJICJIMPOBATh pealibHble CHUTyalldd Ha S3bIKE€ anreOpbl, COCTABIATH
BBIDAKECHHSI, YpPaBHEHMs, HEPAaBEHCTBA MO YCIOBHUIO 3a/ayd, HCCIEI0BATh
MOCTPOEHHBIE MOJICNU C UCIIOJIb30BAHUEM amapara aireOpsi.

DOyHKUMHA U TPaPuKu:

cBOOO/IHO ONEpPUPOBATh NOHATUAMU: (PYHKILIHS, CIIOCOOBI 3a/aHusl (QyHKLUH,
B3aMMHO OOpaTHble (QYHKIUHM, KoMOo3umms ¢GyHKuuH, rpaduk QyHKIUH,
BBITIOJIHATH 3JIEMEHTAapHbIE MTPeoOpa3oBanus rpaduKoB (QyHKIINIA;

CBOOO/IHO OIEpPUPOBATh MOHATUSAMU: 00JACTh ONPEIEIECHUS U MHOKECTBO
3HaYCHUMN PYHKINHU, HYJIH QYHKIHMH, TPOMEKYTKH 3HAKOTIOCTOSHCTBA;

CBOOOIHO OINEpUPOBaTh MNOHATHSAMM: UETHbIE M HEUYETHBIE (YyHKLUHU,
nepuoandeckre (QyHKIIUU, MPOMEKYTKH MOHOTOHHOCTH (DYHKIIUU, MAaKCUMYyMBI U
MUHUMYMBl (DyHKIIMK, HaumOoJblllee M HAWMMEHbIIEE 3HAauYeHWE (YHKIUU Ha
IIPOMEKYTKE;

CcBOOO/IHO ONEPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HAaTypaIbHBIM U
HeabIM TOKa3zareneM, Ipa@uk CTeNeHHOW (YHKUMHU C HATypajlbHbIM U LEJIBIM
nokasaresieM, rpaQuk KOpHsS N-Ol CTENEeHH KaK (DYHKIMU OOpaTHOM CTENEeHu ¢
HaTypaJIbHbIM MOKa3aTeJeM;

ONEpPUPOBATh MOHATUSAMU: JIMHEHWHAs, KBaJpaTU4Has U APOOHO-IMHEWHas
(GyHKIUH, BBIIOJIHATE 3JIEMEHTAPHOE UCCIIE0BAaHUE U IOCTPOCHUE UX TPAPUKOB;

CBOOOJHO ONEPUPOBATH MOHATUSAMHU: MOKa3aTellbHAas U JorapupmMuyeckas
(GyHKLIMH, UX CBOMCTBA U rpauKH, HUCIOJIb30BATh MX TIpaQUKUA [JIs PEIICHUS
YPaBHEHHI;

cBOOOIHO ONEpUPOBATH TMOHATUSMU: TPUTOHOMETPUYECKAs] OKPYHOCTb,
orpesiesieHue TPUTOHOMETPUUECKUX (QYHKIMI YMCIOBOTO apryMEHTa;

UCIOJIb30BaTh rpapuku (YyHKUMA i1 MCCIENOBaHUA MPOLECCOB H
3aBUCUMOCTEN MpHU PEIICHUH 3aJlay U3 APYrUX y4EOHBIX MPEIMETOB U PEAIbHON
KU3HU, BBIpAXaTh (HOpMyIaMH 3aBUCUMOCTH MEXy BEIMUMHAMU;

Hauaja mareMaTH4ecKOro aHAJIM3a:

CBOOOJHO OMNEPHUPOBATH MOHATHAMU: apuPMeTHUecKas M TreoMeTpuyecKas
nporpeccusi, 06CKOHEUHO yObIBaroIIasi reoMeTpuuecKasi Mporpeccus, TMHEHHbIA U
HKCIIOHEHIUATBHBIN pOCT, (popMyJia CIOKHBIX MPOLIEHTOB, UMETh MPEJCTaBICHUE
O KOHCTAHTE;

UCIIOJIb30BaTh MPOTPECCUU JIsi PEIICHUs peaibHbIX 3aJad MPUKIATHOTO
XapakTepa,

CBOOOJIHO OIEPUPOBATHh MOHIATHUSIMU: MTOCIEI0BATEILHOCTD, CIIOCOOBI 3a1aHUSI
NIOCJIEIOBATENBHOCTEH, MOHOTOHHBIE M OIPAaHUYEHHBIE IOCIEAOBATEIBHOCTH,
NOHMMAaTh OCHOBBI 3apOXACHHUS MAaTEMaTHYEeCKOro aHajiM3a Kak aHajau3a
OCCKOHEYHO MaJIbIX;



CBOOOJIHO OMNEpPUPOBATh TMOHATHUSMHU: HENPEPbIBHbIE (DPYHKUINUU, TOUYKHU
pa3pbiBa rpaduka GpyHKINK, aCHMIOTOTHI rpaduka GyHKINM;

cBOOOIHO OIEpHpPOBaTh MOHATHEM: (GYHKIIUS, HEMpEepbIBHAsS Ha OTpE3KeE,
IPUMEHATH CBOMCTBA HEMPEPBIBHBIX (DYHKIUI 7151 peLICHMs 3a/1a4;

CBOOOIHO OIEpUpOBaTh MOHATUSIMU: TI€EpBas U BTOpas IPOU3BOJHBIC
byHKIMM, KacatenbHas K TpaduKy QyHKIIH,

BBIYUCIIATH ITPOU3BOJHBIE CYMMBI, IPOU3BEICHHS, YACTHOIO U KOMIIO3ULIUH
NBYX (DyHKIUH, 3HATh IPOU3BOJIHBIE AIIEMEHTAPHBIX (PYHKIINA;

UCIIOJIb30BaTh T€OMETPUYECKUM M (PU3UUECKUM CMBICT MPOU3BOJHON Jis
peuieHus 3a1a4.

MHokecTBa M JIOTHKA:

CBOOOJHO  ONEpPUPOBATh MOHATHSMHU: MHOXXECTBO, ONEpali  Haj
MHOECTBAMU;

MCITOJIB30BATh TEOPETUKO-MHOKECTBEHHBIN anmapar JUisl ONMCaHNs pealbHbIX
IIPOLIECCOB U SIBJICHUM, IPU PELICHUU 3a]]a4 U3 APYTUX yUYEOHBIX MTPEIMETOB;

CBOOOJHO ONEPUPOBATH MOHATUSAMH: OIpPEAEIICHUE, TEOpEMa, ypaBHEHHE-
CJIEJICTBHE, CBOMCTBO MAaTEMAaTUYECKOIO O0BEKTA, I0KA3aTENbCTBO, PABHOCUIIbHBIE
YPAaBHEHUS U HEPABEHCTBA.

K xonmy oOywyenus B 11 kiacce oOydaromuiicss MHOJIYYUT CIETyIOIINE
IPEIMETHBIE PE3YJIbTAaThl MO OTACJIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTrO
Kypca «Anredpa u Hauyajla MaTEMaTUYECKOTO aHATU3ay:

Yucia ¥ BbIYHCICHHSA:

cBOOOIHO ONEpUpOBaTh MOHATUSMHU: HATypalbHOE U LEJIOE YHUCIIO,
MHO>KECTBA HATypAJIbHBIX M LEJIBIX YUCEN, HCIOJIb30BATh MPHU3HAKH JIEIUMOCTH
uenbix yucen, HOJl n HOK naTypanbHbIX uncen sl peleHus 3a1ad, MPUMEHSTh
anroput™m EBKina;

cBOOOIHO OMNEpUpoBaTh IMOHATHEM OCTaTKa [0 MOMAYJIO, 3alKChIBaTh
HATypaJIbHbIE YMCIIA B PA3JIMYHBIX TIO3UIIMOHHBIX CHCTEMAX CUHMCIICHHUS,

CBOOOJHO OMEpUPOBATh MOHATUAMH: KOMILIEKCHOE YHUCIO M MHOXECTBO
KOMILJIEKCHBIX YHUCEJ, MPEACTAaBIATh KOMIUIEKCHBIE YMCa B alreOpanyeckod u
TPUTOHOMETPHUUECKOU (hOpMe, BBHIMOIHATH apUPMETHUECKUE ONEepalii ¢ HUMHU U
n300paxaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHMs U HEPABECHCTBA:

CBOOOJHO OMNEPUPOBATh MOHATUSIMHU: HUPpPAIMOHAJIBHBIC, MOKa3aTelbHbIE U
jJorapuMUYECKHE€ HEpPaBEHCTBA, HAXOJUTh MX PpEIICEHUS C TMOMOUIBIO
PAaBHOCHWJIBHBIX IIEPEXO/IOB;

OCYIIECTBISATh OTOOp KOpHEH TIpU PEHICHUH TPUTOHOMETPUUYECKOTO
YPaBHEHUS;



CBOOOZIHO OMEpPUPOBaTh TMOHITHEM TPUTOHOMETPHUUECKOE HEPABEHCTBO,
OPUMEHATh HEOOXOoAuMble (OpPMYINbl JUIsi  PEIICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

cBOOO/IHO ONEpPUPOBATh MOHATUAMU: CUCTEMA U COBOKYITHOCTh YPAaBHEHUN U
HEPaBEHCTB, PABHOCUJIBHBIE CUCTEMBI U CUCTEMBI-CIICACTBUSA, HAXOAUTh PEIICHUS
CUCTEMBI U COBOKYITHOCTEH PAallMOHAJIBHBIX, UPPALMOHAIBHBIX, MIOKA3aTENbHBIX U
Jorapu(pMUUECKUX YpaBHEHHU U HEPABEHCTB;

pewars palOHAIIBHEIE, UppalrOHaJIbHBIE, IIOKAa3aTeJIbHBIE,
jgorapu(pMUUecKue M TPUTOHOMETPUYECKHE YpPaBHEHMs] U  HEPaBEHCTBA,
coJiepKalye MOAYJIU U IapaMeTphl;

NPUMEHSATH TpaduuecKre METOAbI JAJI PEIICHHs] YPABHEHUI U HEPaBEHCTB, a
TaKXKe 3aJ1a4d ¢ IapaMeTpaMy;

MOJIEJIMPOBATh peallbHble CUTyalldd Ha S3bIKE€ alnreOpbl, COCTABIATH
BBIDAXXECHUs, YPAaBHEHHUSA, HEPABEHCTBA U MX CHUCTEMBI 0 YCIOBHUIO 3aJayH,
UCCJIEIOBATh IOCTPOEHHBIE MOJIETM C HCIOJIb30BAHUEM alllapara ajireopsl,
WHTEPIIPETUPOBATH MMOJTYyUYECHHBIN PE3yJIbTAT.

DOyHkuuu ¥ rpapuku:

CTPOUTHh TpadUKU KOMMIO3UIMU (QYHKIUI C TOMOIIBIO 3JIEMEHTapHOTO
UCCJIEJOBAaHMSI U CBOMCTB KOMIIO3ULIUU JABYX (PYHKIIHIA;

CTPOUTh T'€OMETpUYECKHE O00pa3bl ypaBHEHMH U  HEPABEHCTB HA
KOOPJUHATHOM TJIOCKOCTH;

CBOOOZIHO  OMNEpUpPOBaTh MOHATUSAMU: TpaUKH  TPUTOHOMETPUUECKHUX
byHKIUI;

OPUMEHATh (QYHKIUM Ui MOJECIUPOBAHMS U HCCIENOBAaHUS pEasIbHbIX
ITPOLIECCOB.

Hauyana MaTeMaTH4eCKOro aHajamsa:

UCIIOJIb30BaTh NMPOU3BOIHYIO JUIsl MCCIIE0BaHUs (DYHKIIMHM Ha MOHOTOHHOCTb
U DKCTPEMYMBI;

HAXOJUTh HaUOOJbIIEE U HAMMEHBIIEE 3HAUCHHS (DYHKIIMM HENPEPBIBHOM Ha
OTpE3KE;

MCIIOJIb30BaTh MNPOWU3BOAHYIO ISl HAXOXKACHUS HAWJIY4IIEro pPEUICHUs B
NPUKIAJHBIX, B TOM 4YHMCJIE€ COLMAJIbHO-JKOHOMMYECKHX, 3ajadax, I
OTpENENICHUs] CKOPOCTH W YCKOpPEHHUsS Tpolecca, 3aJaHHOro (QOopMyJiol WM
rpadukom;

CBOOOJHO  OMEpHUpPOBATH MOHATHSMHU: [EpBOOOpa3Hasi, ONpeneIEHHBIN
UHTETpaJl, HAXOJWUTh MEpPBOOOpa3HBIE AIIEMEHTApHbIX (YHKUMH M BBIYHUCIATH
uHTerpai no gopmyne Herotona-Jleionuna;

HAXOAUTh IJIOIIAAM IUIOCKUX (GUTYpP U 00BEMBI TEJ ¢ TOMOUIBIO HHTETpaa;



UMETh TPECTaBICHHE O MaTeMAaTHUYECKOM MOJCIMPOBAHUHM HA TMPUMEPE
coctaBieHus TudpepeHInaIbHbIX ypaBHEHUH;

pemiath MNpHUKJIaJHbIE 3a7a4yd, B TOM YHUCIIE COI[HAIbHO-DKOHOMUYECKOTO H
¢u3nUecKoro xapakrepa, CpeJCTBaMU MaTeMaTHUYECKOTO aHAIN3A.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KouuyecTBO 4acoB
Ne HaumeHnoBaHue pa3/aesioB U TeM DJIeKTpOHHbIE (HH(POBDHIE)
Kontpoabubie IIpakTnueckue
n/n NMPOrpamMMbI Bcero oOpa3oBaTejibHbIE pecypchl
padoThbI padoThbI
MHO0XeCTBO ASHCTBUTEIBLHBIX YHCEI.
M .P
HOTOTICHAE auHOHaanHev YPEBHCHI | 24 1 https://m.edsoo.ru/H4K5SBOW8G
HepaBeHcTBa. CHUCTEMBI IMHEWHBIX
YpaBHEHUI
o .C
yHKIH 1 rpaduku. CTENCHHAs yHKIHA 12 1 https://m.edsoo.ru/D7Q8L6H1S
C IEIBIM ITOKa3aTeIeM
A €TUYECKUN KOPEHb N-OM CTEIICHHU.
puMeTHHICCIitii KOpeRb n-Off cTencHn 15 1 https://m.edsoo.r/L3VIE4LSM
WpparnmonanbHbIe YpaBHCHUS
[TokazarenpHas ¢ynkmnus. [lokazarenbHbie
Pyrri 10 1 https://m.edso0o.ru/F914Y 589U
YpaBHCHHUS
Jlorapudpmuueckas GpyHKIUS.
18 1 https://m.edsoo.ru/N7HOF2B5C
Jlorapudmudeckue ypaBHEHUS
Tpuronome eCKHe axe
PHIOHOMETPHHCCKHE BHPBICHI H 22 1 https://m.edsoo.ru/K7E4S705L
YpaBHCHHUS
[TocnenoBaTenbHOCTH U IPOTPECCUU 10 1 https://m.edsoo.ru/V7QIM3S31
HenpepsiBabie pynkiuu. [IponsBoanas 20 1 https://m.edsoo.ru/M4N9R7U9B
IToBTOpenue, 0000IICHNE, CHCTEMATU3aIHS
P Hl H 5 2 https://m.edsoo.ru/H9R3J3V5Z
3HAHUI
OBUIEE KOJIMYECTBO YACOB I10 136 10 0

[NPOT'PAMME




11 KJIACC

KoauuecTBO 9acoB

Ne HanmenoBaHue pa3jiesioB U TeM JyekTpoHHbBbIE (IU(PPOBBIE)
Kontpoabusbie IlpakTnueckue
n/n NMPoOrpaMmblI Bcero o0pa3oBaTe/ibHbIE PeCYpPChI
padoThI padoThbI
Uccne e i
1 CCIEAOBAHHE GYHILHH C NOMOLIbIO 22 1 https://m.eds00.r/JSO4F4A4N
MIPOM3BOTHOM
2 [lepBooOpa3Hast m HHTETpAI 12 1 https://m.edsoo.ru/A701VEN6B
I'paduku TPUTOHOMETPHYECKUX (DYHKIIHM.
3 pad P P ymxn 14 1 https://m.edsoo.ru/Z3Z5B800S
TpuronomeTprdeckue HEPaBEHCTBA
NppanmonanpHbIe, MOKa3aTe e
4 ppatt HIBIC, HORASATCIRHbIC 1 24 1 https://m.eds00.ru/O5X0F9S5I1
norapu(MHIECKUE HEPABECHCTBA
KommnexcHble unciia 10 1 https://m.eds00.ru/G8D3L1V90
Harypanbnble u nensie yncia 10 1 https://m.edsoo.ru/ISR5I3W 11
Cuctembl parmoOHaIbHBIX,
7 UppalMOHAIBHBIX IT0KA3aTEIbHBIX U 12 1 https://m.edsoo.ru/H5K217Y9P
Jorapu(pMHUUECKUX YpaBHEHHM
8 3ara4yy ¢ napaMeTpamu 16 1 https://m.edsoo.ru/VOF6U4J90
IloBTOpEHHNE, 00O0OIICHHE, CUCTEMATH3A
9 P HI e 16 2 https://m.edsoo.ru/E7SSLOGIK
3HAHUH
OBIIEE KOJIMYECTBO YACOB I10
I 136 10 0

[NPOTPAMME




HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KounvecTBO 4acoB
Ne Hara DJIeKTpOHHbIe U (pPOBbIE
Tema ypoka Kontpoabubie IIpakTuuyeckue
n/n Bcero u3yuyeHusi oOpa3oBaTelbHbIE pecypchbl
padoThbI padoThI
MHOXeCTBO, Onepaluy Ha,
1 patt . a 1 https://m.edsoo0.ru/POX8P2G6S
MHOKECTBAMHU U UX CBOMCTBA
2 Juarpammsl Diinepa-Benna 1 https://m.edsoo.ru/P2W3Q9S5B
[IpumMeHeHne TeopEeTHKO-
3 MHO>KECTBEHHOTO arrapara s 1 https://m.edsoo.ru/Y5X8U309G
pelieHus 3aaa4
PanmonansHbIe ynca.
OOBIKHOBEHHBIE U JICCSITHYHBIC
4 A 1 https://m.eds00.ru/USO201E8M
JpoOH, TIPOLICHTHI, 0ECKOHEUHBIE
MePUOIUUECKHE TPOOH
PannonanbsHble yncna.
OOBIKHOBEHHBIE U JICCSITUIHBIC
5 A 1 https://m.edsoo.ru/D1X9K81.4B
IpoOH, IPOLIEHTHI, OECKOHEYHBIE
NePUOANYECKHE TPOOH
[Ipumenenne npoOeli U MPOIEHTOB
6 p AP pon 1 https://m.edsoo.ru/D5U2X2C40
JUISL peLLIeHUs TTPUKIIAIHBIX 3a/1a4
[Ipumenenne npoOeli U MPOIEHTOB
7 P P pott 1 https://m.edsoo0.ru/N2J4Z0L1U
JUTSL pEIIeHUs PUKIIATHBIX 3a/1a4
JleficTBUTENIbHBIEC YHCIIA.
8 PanmonanbHble u 1 https://m.edsoo.ru/USYIRS5C5V
HUppAIMOHATILHBIE YHCIIa
9 ApudmeTndeckue oneparuu C 1 https://m.edsoo0.ru/U7O8KSP3C




10

,I[GﬁCTBPITGJIBHBIMH qucJjiaMn

Mopyib JEHCTBUTEIBLHOTO YHCIIA
Y €ro CBOMCTBA

https://m.edsoo.ru/G6T811D9U

11

12

13

14

[TpuGnmxEHHbIC BEIYUCIICHUS,
IIpaBUjIa OKPYIJICHMS, IPUKUIKA U
OLICHKA PE3YJIbTATa BEIYUCICHUI

OCHOBHBIE METO/IbI pELICHUS
HENBIX U APOOHO-PAMOHATEHBIX
YpPaBHEHUM U HEPABEHCTB

OCHOBHBIE METO/IbI PEIICHUS
LEJIBIX U APOOHO-pAIMOHAIBHBIX
YpaBHEHU U HEPABEHCTB

OCHOBHBIC MCTObI pCHICHUA

LEJIBIX U APOOHO-pAIMOHAIBHBIX
YpaBHEHU U HEPABEHCTB

https://m.edsoo.ru/KOZ3N6RIR

https://m.edsoo.ru/R5S8Q5T8M

https://m.edsoo.ru/N6R2W7S4L

https://m.edsoo.ru/WOE0Q9B4F

15

MHoOrouieHsl OT OJHON
nepemMeHHou. Jlenenue
MHOTO4YWIEHA Ha MHOTOUJIEH C
octaTtkoM. Teopema besy

https://m.edsoo.ru/T4C7JON5Q

16

17

18

MHoOrouseHs! ¢ HeIbIMU
koa¢p¢unmentamu. Teopema Buera

Pemenue cucrem IMHENHBIX
YpaBHEHUU
Pemenne cucrem nTuHENHBIX
YpaBHEHUNU

https://m.edsoo.ru/H9Y109K3S

https://m.edsoo.ru/H1Z4L6X0OW

https://m.edsoo.ru/T1B6D5SU2N

19

Matpuia cucTemsl JIMHEHHBIX
ypaBHeHUH. OnpeenuTenb
MaTpHLBl 2X2, €ero

https://m.edsoo.ru/J3P6L5Z4V




20

21

F€OMETPUUYECKUN CMBICT U
CBOMCTBA; BEIYHCIICHHUE €TO
3HAYCHUS

Onpenenuresib MaTPUILBI 2X2, €10
F€OMETPUUECKUI CMBICT U
CBOIICTBa; BHIYMCIIEHUE €TO
3HAYCHUS

[TpumeHneHue onpeaenuTeNs s

pEeLIeHHs CUCTEMBI JTMHEHHBIX
ypaBHEHUU

https://m.edsoo.ru/L2H218J8G

https://m.edsoo.ru/E7C4F601T

22

Pemenne npukiiagHeIx 3a1a4 ¢
IIOMOILBIO CUCTEMBI JINHEWHBIX
ypaBHEHUU

https://m.edsoo.ru/N4C401N2W

23

24

25

26

Pemenne npukiiagHeIx 3a1a4 ¢
IIOMOILBIO CUCTEMBI JINHEWHBIX
YpaBHEHUU

KonrtpomnbHas padora:
"PannoHanbHble ypaBHEHUS U
HepaBeHCTBAa. CUCTEMBI IMHEUHBIX
ypaBHEHUI"

@DyHKLUS, CIIOCOObI 3a/1aHUS
¢yHkuuu. Bzaumao obpatHbie
¢ynxun. Komnosunus pyHknuit
I'paduk pyHkumu. DnemeHTapHble
npeoOpa3oBanus rpadukoB
byHKIHI

https://m.edsoo.ru/B4BSW6C5H

https://m.edsoo.ru/H6D1L7H7T

https://m.edsoo.ru/K6L1J3A2G

https://m.edsoo.ru/ASQ8V7E1IM

27

OO6nacth onpeneneHus u
MHO’KECTBO 3HaU€HUN (QYHKIIH.

https://m.edsoo.ru/V9K374D47Z




28

29

Hymu ¢ynkiuun. [TpomexxyTku
3HaK MMOCTOSIHCTBA

YéErHble 1 HEYETHBIC (DYHKITUH.
[lepuoanueckue GyHKIUU.
[TpomMexKyTKH MOHOTOHHOCTH
byHKIHAHA

MakcuMyMbl 1 MUHUMYMBI
¢bynkuun. Hanbonpiree u
HauMEHbIIIee 3HaYeHUE PYHKIINU
Ha MPOMEXYTKE

https://m.edsoo.ru/R8Q205Y5T

https://m.edsoo.ru/MON7YS8I2G

30

JInnelinas, kBagpaTuyHas U
IpoOHO-THHEHHAs (yHKIUH

https://m.edsoo.ru/VOE1D7H6M

31

32

33

DJIeMEHTapHOE UCCIICIOBAaHUE U
MOCTPOCHHE TPAPHUKOB ITHX
byHKIUH

DeMeHTapHOe UCCIeI0BaHue U
HOCTPOCHHE TPaPUKOB ITHX
byHKIMA

CreneHb ¢ IIETBIM MOKa3aTeNIEM.
bunom HeroroHa

https://m.edsoo.ru/EOG6Q5ATH

https://m.edsoo.ru/H9ASNED6U

https://m.edsoo.ru/T4G1F6E7T

34

35

36

CrerteHs C EBIM TT0Ka3aTEIEM.
bunom HeroroHa

CrenenHas GyHKIUSA C
HATYPaJbHBIM U IEITbIM
nokasareneM. E€ cBolicTBa u
rpaduk

KontponbHas padora: "CrenenHas
¢ynkuus. E€ cBolicTBa u rpagux"

https://m.edsoo.ru/H8I4T5F2L

https://m.edsoo.ru/U3K6Y1B3G

https://m.edsoo.ru/Y2H3MOY 1T




37

38

39

Apudmerndeckuii KOpeHb
HaTypaJIbHOU CTEIIEHU U €r0
CBOMCTBA
Apudmerndeckuii KOpeHb
HaTypaJIbHON CTEIIEHU U €r0
CBOMCTBA

[IpeobpazoBanus YMCIOBBIX
BBIPXKEHUH, CONIEPIKAIIUX
CTEIICHU W KOPHHU

https://m.edsoo.ru/W4I10S2M5F

https://m.edsoo.ru/R5SB4W2A2W

https://m.edsoo.ru/I7FOE7COF

40

[IpeobpazoBanus YMCIOBBIX
BBIPAKECHUM, COAEPIKALUX
CTENEHU U KOPHU

https://m.edsoo.ru/S6Q3Z4A0A

41

42

43

[IpeobpazoBanust YMCIOBBIX
BBIPAKECHUM, COAEPIKALUX
CTENEHU U KOPHU

HppaunoHanbHble ypaBHEHUS.

OcHOBHBIE METO/BI PELLICHUS
MPPALMOHAJIBHBIX YPaBHEHUI

HppanunoHanbHble ypaBHEHUS.

OcHOBHBIE METO/BI PELLICHUS
UppalMOHATIBHBIX YPAaBHEHUN

https://m.edsoo.ru/A0X3S8Q8W

https://m.edsoo.ru/A7T8G9X0I

https://m.edsoo.ru/P6N6Z9VER

44

HppanmonaibHble ypaBHEHMUS.

OcHOBHBIE METOIbI PELLICHUS
UppalMOHATILHBIX YPaBHEHUN

https://m.edsoo.ru/L9L1G1J71

45

46

PasHOCHIBHEBIE nepexoanl B
PEIICHNHU UPPAIMOHAIbHBIX
ypaBHEHUU

PaBHOCUIIBHEIE nepexoanl B

https://m.edsoo.ru/V1G7S2L8E

https://m.edsoo.ru/GOD3V7H3G




47

PELICHUN UPPALUOHATBHBIX
YpaBHEHUU

PaBHOCHIBEHEIC nepexoarl B

pelIeHUU UpPALOHATBHBIX
ypaBHEHUU

https://m.edsoo.ru/VIX2U1A6R

48

PaBHOCHIIbHBIE TTEPEXO/IBI B
peUIeHUN UPPALMOHATIBHBIX
ypaBHEHUU

https://m.edsoo.ru/M5POK4L0OH

49

CgoiicTBa u rpaduk KOpHS N-0if
CTETIeHU KaK (YHKIIUU 0OpaTHOMH

CTEIIEHU C HAaTypaJbHbIM
IIOKa3aTesneM

https://m.edsoo.ru/FOF4M1V2J

50

51

52

CgoiicTBa u rpaduk KOpHS N-0if
CTETIeHU KaK (YHKIIUU 0OpaTHOMH

CTEIIEHU C HAaTypaJbHbIM
IIOKa3aTesneM

Konrtponbnas pabora: "CoiicTa
U TpaduK KOPHS N-Oi CTEMEHHU.

Wppannonanbubie ypaBHeHUS"

CreneHs ¢ pallMOHAIbHBIM
IOKa3aTeJIEM U €€ CBOMCTBA

https://m.edsoo.ru/P4H4G7EQU

https://m.edsoo.ru/S4L4W3Y5R

https://m.edsoo.ru/O7U7I6M9E

53

CreneHs ¢ pallMOHATbLHBIM
IIOKa3aTelIeM U €€ CBOICTBA

https://m.edsoo.ru/RONSV1A8V

54

55

CreneHs ¢ paliMOHATIBLHBIM
IIOKa3aTelieM U €€ CBOICTBA

[Toxa3zatenpHast QpyHKIUS, €€
CBOMCTBa U rpaduK

https://m.edsoo.ru/D1G9T5X4A

https://m.edsoo.ru/N7K9X3D8T

56

Hcnonp3oBanue rpaduka

https://m.edsoo.ru/E2W2R0OMOD




GYHKIUY 1S pelieHus ypaBHEHUN

Hcnonb3oBanue rpaduka

57 . https://m.edsoo.ru/K7U0A5Q2H
GyHKIMH IS pEIIeHUs YpaBHEHUN
IToka3arenbHble ypaBHEHHS.

58 OCHOBHBIE METO/IbI pELICHUS https://m.edsoo.ru/HIWI1O8AOQF
II0OKa3aTeJIbHBIX YPABHEHUU
[TokazaTenpHbIC ypaBHEHUS.

59 OCHOBHBIE METO/IbI pELICHUS https://m.edsoo.ru/SODSHSN2I
IIOKa3aTeJIbHBIX YPABHEHHUI
[TokazarenbHbIC YpaBHEHUS.

60 OCHOBHBIE METObI PELICHUS https://m.edsoo0.ru/A1IR9U6L90O
MOKAa3aTeNbHBIX YPAaBHEHUN
KonTtponsnas pabora:

61 "IlokazarenbHast PYHKIIHSL. https://m.edsoo.ru/U4U216K7C
[loka3zaTenbHble ypaBHEHUA"
Jlora cia. CBoiicTBa

62 r pH(g)M et BOHCTB https://m.edsoo.ru/R3H3P7Z5W
norapupma
Jlorapudm uncia. CoicTBa

63 p (g) https://m.eds00.ru/X4R9IXOW6K
norapudma
Jlorapudm uncia. CoicTBa

64 p (g) https://m.edsoo.ru/D7J3Y8P2H
norapudma

€CSITUYHBIE U HATypaJIbHbIE

65 A o yp https://m.eds00.ru/NOO6D3C8Z

sorapudMbl
€CATUYHBIE U HATYPAJIbHEIE

66 A o P https://m.edsoo.ru/M0Y40O5A9B
norapudmsl
IIpeoOpa3oBanue BEIpaKEeHUH,

67 peobp l(jb https://m.edsoo.ru/W5C51.0J9J
cojiepxamux jJorapupmbl

68 [IpeoOpazoBanme BBIpaKEHUH, https://m.eds00.ru/T8O6UIV6X




69

coJiepKalux Jorapudmol
[IpeobpazoBanue BoIpaXeHUH,
coJiep KaIux Jorapudmbl

https://m.edsoo.ru/O4J3K5L7G

70

71

72

Jlorapugmuueckas GpyHKIus, eé
CBOWCTBA U TpadpuK
Jlorapudmudeckas hpyHKus, eé
CBOICTBA U TpapuK
Hcnonb3oBanue rpaduka
(GYHKIUU 1715 pEIICHUS] YpaBHEHUI

https://m.edsoo.ru/V1B5J7P6R

https://m.edsoo.ru/K7C7X5S31

https://m.edsoo.ru/Z6A2Z6SOF

73

74

75

Hcnonb3oBanue rpaduka
(GyHKIMU 1715 pelIeHus] ypaBHEHHHA

Jlorapudmuueckue ypaBHEHUSI.
OcHOBHBIE METOIbI PEIICHUS
Jorapu(pMHUECKUX YpaBHEHHMA

Jlorapudmuueckre ypaBHEHUSI.
OcHOBHBIE METOBI PELLICHUS
JorapupMHUUECKUX YpaBHEHUI

https://m.edsoo.ru/I3NIN6A1P

https://m.edsoo.ru/C3A5D7A4F

https://m.edsoo.ru/I4A0Z22Y 60

76

Jlorapudmuueckre ypaBHEHUSI.
OcHOBHBIE METOIbI PELLICHUS
Jorapu(pMHUUECKUX ypaBHEHUI

https://m.edsoo.ru/H6M2C1L4C

77

78

79

PaBHOCUIIBHBIE TIEpEXO/IBI B
pelIeHNnH JorapupMUUEcKux
YpaBHEHUU

PaBHOCHITBHBIE IEPEXO/BI B
pelIeHnH JTorapu(HMUIECKUX
ypaBHEHUU

KonTtponbHas pabora:
"Jlorapudmuueckast pyHKIUS.

https://m.edsoo.ru/Z2C9V6C4AN

https://m.edsoo.ru/ESC1K2X7B

https://m.edsoo.ru/X2F1R6F9R




Jlorapudmudeckue ypaBHeHUS"

CuHyc, KOCHHYC, TAHT'€HC U

80 https://m.edsoo.ru/H51612F27Z
KOTaHT'€HC YHCIIOBOT'O apTyMEHTa
CunHyc, KOCUHYC, TAHT'€HC

81 iy HHYE, TAATCHe 1 https://m.edso0.ru/W8U1V3Y6L
KOTaHT€HC YHCIIOBOTO apTryMEHTa
ApKCUHYC, apKKOCHHYC U

82 p ye, ap y https://m.edsoo.ru/P3IM6W9Q20
ApPKTaHTe€HC YHCIIOBOTO apryMEHTa
ApkcuHyc, apKKOCHHYC

83 PKCHIYC, apRKOCHHYC | https://m.edsoo.ru/X3P6U9ISK
ApKTaHTeHC YHCIIOBOTO apryMeHTa
Tpuronomerpuueckas
0 OCTb, OIIpeAeICHHIE

84 KPYHOCTD, OUpEACIERe hitps://m.eds00.ru/O1NIF4BTT
TPUTOHOMETPUICCKHUX (QYHKITUI
YHUCIIOBOTO apryMeHTa
Tpuronomerpuueckas
0 OCTb, OIIpeAEIICHNUE

85 KPY/RHOCTD, OTPEACTICHH . https://m.edsoo.ru/SOBOF105L
TPUTOHOMETPUICCKHUX (YHKITUI
YHUCIIOBOTO apryMeHTa
OCHOBHBIE TPUTOHOMETPUUECKUE

86 p p https://m.edsoo.ru/L7A0K3Z7T
bopMmybI
O

87 CHOBHBIC TPHTOHOMETPHHCCKHC https://m.edsoo.ru/SOC3A6P9Z
bopmybI
OcHo e OHOME €CKHe

88 HOBHBIC TPHTOHOMETPHACCKH https://m.eds00.1ru/T9L9J6LIR
(bopMyIbI
OCHOBHBIE TPUTOHOMETPUUECKUE

89 p p https://m.edsoo.ru/K9ASH6J9Z
bopmybl
[Tpeo6pa3zoBanue

90 . https://m.eds00.ru/X9Q817N6B
TPUTOHOMETPHUECKUX BBIPAKEHUN

91 [IpeoOpazoBanue https://m.edsoo0.ru/X4F819Q5T




92

TPUTOHOMETPUUECKUX BBIPAKEHUN

[IpeobpaszoBanue
TPUTOHOMETPUYECKUX BBIPAKCHUI

https://m.edsoo.ru/A6J1N1I8K

93

94

95

[IpeobpaszoBanue
TPUTOHOMETPUYECKUX BBIPAKECHUN

Penienne TpUroHOMETPUUECKUX
ypaBHEHUU
Pemenne TpuroHOMeTprU4ECKNUX
ypaBHEHUU

https://m.edsoo.ru/O21.9S4M4J

https://m.edsoo.ru/K2Y6M4N9A

https://m.edsoo.ru/I3U0QIF7X

96

97

Pemienne TpuroHOMeTprU4ECKUX
YpaBHEHUU

Penienne TpuroHoMeTpruUECKUX
ypaBHEHUU

https://m.edsoo.ru/B8G5SN7Y9A

https://m.edsoo.ru/E4M9U4C7M

98

Pemenne TpuroHOMeTprU4YECKNUX
ypaBHEHUU

https://m.edsoo.ru/K3A9Q7T40Q

99

100

Pemienne TpuroHOMETpUYECKUX
ypaBHEHUU

Pelienre TpUroHOMETPUYECKUX
YpaBHEHUU

https://m.edsoo.ru/MOA2I5M30

https://m.edsoo.ru/P3S5X4D1N

101

KonTponbHnas padora:
"TpuroHoMmeTpuyecKue
BBIPQKEHUS U
TPUTOHOMETPHUUYECKUE YpaBHEHHS"

https://m.edsoo.ru/U9WOW2P3H

102

ITocnenoBaTeIbHOCTH, CITOCOOEI
3aJJaHus MOCJIEA0BATEILHOCTEN.
MeToa MaTeMaTHYECKO
WHIYKIHH

https://m.edsoo.ru/UIQ9W3IH4E

103

MoHoTOHHBIE B OIrpaHUYCHHBIC

https://m.edsoo.ru/I11U4M3U1Q




nocjeaoBarebHOCTH. McTopus
aHAIM3a 0ECKOHEYHO MaJIbIX

104 Apudmerrdeckast mporpeccus https://m.edsoo.ru/HSGIX6EOK

105 I'eomerpuueckas nporpeccust https://m.edsoo.ru/STROL1J8J
b 0

106 CCKOHEHHO YORIBAIOMAA https://m.edsoo.ru/I8T1U7I0A
reOMETpUYECKasl MPOTPeCcCus
C a OCCKOHEYHO YOBIBAOIIICH

107 yMM i :{ HO YORIBaIomen https://m.edsoo.ru/T3TOV6K5V
F€OMETPUUYECKON MTPOTPECCUU
JIMHEeWHBIA U YKCIOHEHIINATbHBIA

108 poct. Uucino e. Dopmyiia cI0KHBIX https://m.edsoo.ru/E6E2BIK 1Z
MIPOLICHTOB
JIMHEeWHBI U YKCIOHEHIINATbHBIA

109 poct. Yucio e. Dopmyiia CI0KHBIX https://m.edsoo.ru/TIM4W6U4N
MIPOIICHTOB
Hcrnonbp30BaHKUE MMPOTPECCUU IS

110 pELICHUs pealIbHBIX 3a1a4 https://m.edsoo.ru/Y6U4F209W
MPUKJIIAHOTO XapakTepa
KonTponbHnas padora:

111 "ITocaemoBaTeILHOCTH U https://m.edsoo.ru/R1F6U9J90
nporpeccun”
Hempe e

112 va PPIBHBIC (YHKIHH M HX https://m.eds00.ru/O6GOQIN3C
CBOIiCTBa
Touxka pa3psiBa. ACHMIITOTEI

113 pasp . https://m.edsoo.ru/P7B3T3K2W
rpaduKoB QyHKIUI
CBolicTBa (DYyHKIMI HEMPEPBHIBHBIX

114 Pymxn bep https://m.edsoo.ru/E3A4J3B3T
Ha OTpe3Ke
Croii N

115 BOHCTBA (YHKIMI HENPEPLIBHEIX https://m.edsoo.ru/T8J5G6LEM

Ha OTpEe3Ke




MGTOI[ HHTCPBAJIOB JJIA pEIICHUSA

116 https://m.eds00.ru/A1Q0Q9J1Y
HEPaBEHCTB
Me e erie

117 TOL MHTEPBATIOB VI PEIICHIA https://m.edsoo.ru/I2A1E0W4Z
HEPaBEHCTB
Merto epBaJIoO enie

118 TO/L MHTEPBAIIOB JUIA PEIICHHIA https://m.edsoo.ru/S5L2G6A 1IN
HEPaBEHCTB
[IpumeHeHue cBOMCTB

119 HENPEePbIBHBIX (QYHKIHHA 151 https://m.edsoo.ru/VOG7LI1E1]
pelieHus 3aaa4
[IpumeHeHue CBOWCTB

120 HENPEPBIBHBIX PYHKIMIA 115 https://m.edsoo.ru/S9V4AESNGE
pElICHUS 3a1a4
IlepBa opa OM3BO e

121 ppasd i BTOpas TPOH3BOAHBL htps://m.edso0.r/C3BTM4GIC
byHKIIUN
OmnpeneneHue, reoMe ECKUI

122 HPCACIICHIE, T MUTqu o https://m.edsoo.ru/I4D1T3BOY
CMBICIT IPOU3BOTHOM
Omnpeneneaue, GU3NISCKUI CMBICIT

123 pea . b https://m.edso0.ru/JOV3D5K5R
MIPOU3BOHOM
YpaBHEHHE KacaTeIbHOU K

124 https://m.edsoo.ru/Z5B1F4L7P
rpaduxy pyHKINN
YpaBHEHNE KacaTeIbHOU

125 PABHCHHE KACATCILHOU K https://m.edso00.ru/USDSN5PIK
rpaduky QyHKIMH
IIpon3BoOgHbBIE DIIEMEHTAPHBIX

126 p VI[ p https://m.edsoo.ru/G2J4D3N7B
byHKIUI
ITpousBogHBIE DIIEMEHTAPHEIX

127 P uﬂ P https://m.edsoo.ru/I605U3UTX
byHKIMA
IIpousBogHas cyMME

128 p & YMMBL, https://m.edsoo.ru/L3Q9U9IS9IX

IMPOU3BCACHUA, HACTHOI'O U




KOMIO3UIINHU (PYHKIIHIA

[IponsBoHasA CyMMBI,

129 MIPOU3BECHHUS, YACTHOTO U https://m.edsoo.ru/M3D2H9F6L
KOMITO3HITH (yHKIIHHA
[IponsBoHasA CyMMBI,

130 MIPOU3BEJICHHUS, YACTHOTO U https://m.edsoo.ru/P7GOU6U3P
KOMITO3UIINH (PYHKITHIA

131 FOHTPOHBHM }?'a60Ta: https://m.eds00.rw/TOW6X2C7S

IIpousBoaHas

[ToBTOpEHME, 0000IICHUE,

132 CHUCTEMaTU3alMs 3HAHUH: https://m.eds00.ru/G8X3FOSON
"VpaBueHus"
[ToBTOpenue, 06001ICHNE,

133 CHUCTEMAaTU3alMs 3HAHUH: https://m.edsoo.ru/X3D4V0X7C
"OyHkunn"

134 Hroroas koHTpoapHas pabora https://m.edsoo.ru/X6Y S19Z2W

135 HToroBast KOHTpoONbHAs paboTa https://m.edso0.ru/JOD7J5X0F

136 Tosropenne, ododmene, https://m.edsoo.ru/Z3N5SH5S9Y

cUCTeMaTHu3anus 3HaHUHU

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME




11 KJIACC

Ne
n/n

Tema ypoka

[Ipumenenue npou3BOIHON K
UCCIIeIOBaHMIO (PYHKIINI Ha
MOHOTOHHOCTb M 9KCTPEMYMBI

KoaudecTBO 4acoB

KonTposabHbie

Bcero
padoThbI

IIpakTHyeckue
padoThI

Jlara
U3YYeHUs

DJIeKTpOHHbIe HU(pPOBbIE
o0pa3oBaTe/IbHbIE PecypChl

https://m.edsoo.ru/D4G4E0QON

[IpuMeHeHne Npon3BOJHOM K
WCCIICIOBAHMIO (DYHKITHH Ha
MOHOTOHHOCTb M KCTPEMYMBI

https://m.edsoo.ru/S1A9Z1Q8E

[IpuMeHeHne Npon3BOJHOM K
WCCIICIOBAHMIO (DYHKITHI Ha
MOHOTOHHOCTb M 3KCTPEMYMbI

https://m.edsoo.ru/W9V406S6Z

[IpumeHeHue Mpou3BOIHOM K
uccaeaoBaHuio PyHKIUN Ha
MOHOTOHHOCTBH U 3KCTPEMYMBEI

[Ipumenenne npou3BOIHON K
UCCIeIOBaHMIO (PYHKITHI Ha
MOHOTOHHOCTB U 3KCTPEMYMBI
[IpuMeHeHne Mpou3BOHOM K
UCCIEeIOBaHMIO (PYHKITHI Ha
MOHOTOHHOCTB U 3KCTPEMYMBI

https://m.edsoo.ru/E4K3Q0H3D

https://m.edsoo.ru/P4P9P7TH6A

https://m.edsoo.ru/H7P5C9U1S

Haxoxnenne HanOOJIBIIETO U
HaUMEHBIIIETO 3HAYECHUS
HEeTIPepHIBHOM (PYHKITUHU Ha
OTpe3Ke

https://m.edsoo.ru/U1K212W4Z

Haxoxnenne HanOOJIBIIETO U

https://m.edsoo.ru/E6H8S5K41




10

11

HaMMEHBIIETO 3HAYCHHS
HEeNpepbIBHON (YHKINHU HA
OTpe3Ke

Haxoxnenue HaubombIero u
HAaUMEHBIIIETO 3HAUCHUS
HenpepbrIBHON (HYHKIUU Ha
OTpe3Ke

Haxoxnenue HanbombIero u
HAaUMEHBIIIETO 3HAUCHUS
HenpepbIBHON (HYHKIUU Ha
OTpe3Ke

Haxosxnenne HanOoJIbIIEro u
HauMEHBIIIETO 3HAYEHUS
HenpepbhIBHON (HYHKIUU Ha
OTpe3Ke

https://m.edsoo.ru/R5Z7X0W9S

https://m.edsoo.ru/ZO0WS5E0QS3U

https://m.edsoo.ru/A2Y2Q5Y7W

12

Haxosxnenne HanOoJIbIIEro u
HaMMEHBIIIETO 3HAYECHUS
HenpepbhIBHON (HYHKIIUU Ha
OTpe3Ke

https://m.edsoo.ru/NOM1F5G7K

13

[IpuMeHeHne Mpou3BOJHON JUIs
HaXO0XIEHUS HaWITy4IlIero
pelIeHns B IPUKIAIHBIX 3a7a4ax

https://m.edsoo.ru/U9D9VINOQ

14

15

[IpuMeHeHne Mpou3BOJHON JUIs
HaXO0XICHUS HaWIy4llIero
pelIeHrs B MPUKIAIHBIX 3a7a4ax

[Ipumenenre npou3BOIHOM JUIs
ONPEACIICHUS CKOPOCTH U
YCKOpPEHHUS Mpo1ecca, 3aJaHHOTO
dhopmynoit wim rpagukom

https://m.edsoo.ru/S1LIV4A6S

https://m.edsoo.ru/G5M1V7B5P




[Ipumenenue npou3BOIHOMN ISt
onpeJIeJICHUsI CKOPOCTH U

16 https://m.edsoo.ru/U314B618N
YCKOpEHUS IIpoLecca, 3alaHHOT0
dhopmyoit i rpadpukoM

17 Kommnosumus pyHkmmi https://m.edsoo.ru/K4Z0D8IOW

18 Kommosurus ¢pyHKIuit https://m.edsoo.ru/H5SV7H3Y 1U

19 Kommnosumus pyHkmmi https://m.edsoo.ru/POAIN9E2Z
I'eomeTpuueckue o6passl

20 YpaBHEHUI Ha KOOPJIUHATHOM https://m.edsoo.ru/KONSZSLEM
IJIOCKOCTH
I'eomeTpuueckue o6passl

21 YpPaBHEHUI Ha KOOPIAWHATHON https://m.edsoo.ru/Q7U3M8EBSI
IJIOCKOCTH
KonTponbHas pabora:

22 "UccnenoBanue QyHKITHHA ¢ https://m.edsoo.ru/Z1V5ISYOG
MTOMOIIIBIO TTPOU3BOAHOM"

23 Hepja 0obpasHas, 0CHOBHOS https://m.edsoo0.ru/G6P1P774C
CBOWCTBO MEPBOOOPA3HBIX
[TepBooOpazHbIe AIIEMEHTAPHBIX

24 ¢byskuuit. [IpaBuiia HaxoXAEHUS https://m.edsoo.ru/G4PSE1L2S
epBOOOPA3HBIX
[TepBooOpazHbIe AIEMEHTAPHBIX

25 dbyukuwmii. [IpaBuia HaxoXaeHUS https://m.edsoo.ru/Q8M9ID6DEM
MepBOOOPaA3HBIX

26 Hrrerpait. I eomerpirieckiit https://m.edsoo.ru/J7Z3W3T1H
CMBICJ UHTETpaja

27 Berancreriie onpeenciioro https://m.eds00.ru/QIMIP2I8W

uHTerpaia no popmyne Hetorona-




JletiouuIa

Brrunciienue onpenesnéHHOro

28 uHTerpana mo ¢popmyie Herotona- https://m.edsoo.ru/TIU9E4X8N
JletiOuuIta
IIpuMeHeHne nHTErpasa 1uis

29 HaXO0/JICHUS ITOIIAIeH TIIIOCKUX https://m.edsoo.ru/TOW1Z4M6J
¢uryp
IIpuMeHeHue nHTErpaa 1uis

30 HaxO0XJIeHUs 00bEMOB https://m.edsoo.ru/R8ISE1F8P
F€OMETPUUYECKHUX T
[Ipumepsl perennit

31 PUMEPH P . https://m.edsoo.ru/UOD9UGJ1E
nuddepeHInaTbHbIX YPaBHEHHIH
[Tpumepsl pemieHnit

32 PUMEPEL P . https://m.edsoo.ru/A7ES8L5H6G
g depeHInaTbHbIX YPaBHEHHH
MaremaTuueckoe MOAECIMPOBAHUE

33 peabHBIX MPOIIECCOB C TOMOIIBIO https://m.edsoo.ru/L8TIL8CTU
g depeHInaIbHbIX YpaBHEHUM
KonTponpHas pabora:

34 " b P " https://m.edsoo.ru/VIN6Z7DF

[TepBooOpa3nas u uHTErpal

Tpuronometpuyeckue GyHKIHH,

35 p . p by https://m.edsoo0.ru/M5T6Q1R6W
WX CBOMCTBA U rpaduKku
TpuronoMmeTpudecknue QyHKIIHH,

36 P . P PyHKu https://m.edsoo.ru/ROO2VIHTT
UX CBOMCTBA U rpauKu
Tpuronomerpuyeckue GyHKIHIH,

37 p . p yman https://m.eds00.1u/Q3Y7V4C5L
WX CBOMCTBA U rpaduKu
Tpuronomerpruueckue QyHKIIUH,

38 p . P Pynu https://m.edsoo.ru/R604Z3D1Z
WX CBOMCTBA M rpaduKu

39 Tpuronomerpuueckue QyHKIINH, https://m.edsoo.ru/Y3QOT1F8K




40

41

42

43

44

UX CBOMCTBA U rpapuku

OT10op KOpHEi
TPUTOHOMETPHYECKUX YPaBHEHHI
C IOMOIIBIO
TPUTOHOMETPHYECKON
OKPY>KHOCTH

OT10op KOpHE
TPUTOHOMETPHYECKUX YPaBHEHHI
C HOMOIIBIO
TPUTOHOMETPHYICCKON
OKPY>KHOCTH

OT10op KOpHEi
TPUTOHOMETPHYCCKUX YPaBHECHHI
C HOMOIIBIO
TPUTOHOMETPHYICCKON
OKPY>KHOCTH

OT160p KOpHEN
TPUTOHOMETPUUYECKUX YpaBHEHUH
C OMOIIIBIO
TPUTOHOMETPHUUYECKON
OKPY’KHOCTH

Pemenue TPUTOHOMCTPHYICCKUX
HEPABCHCTB

https://m.edsoo.ru/B0G4G3V3K

https://m.edsoo.ru/COD3S5NOR

https://m.edsoo.ru/U203R2E1A

https://m.edsoo.ru/C4P3C7B7H

https://m.edsoo.ru/R2BOX4R6W

45

46

47

Pemrenne TpuroHoMeTpudecKux
HEPABEHCTB

Pemenue TPUTOHOMCTPHYCCKUX
HCEPAaBCHCTB

Pemrenne TpuroHoMeTpu4ecKux

https://m.edsoo.ru/BOI9O0L5SA

https://m.edsoo.ru/I2R3MININ

https://m.edsoo.ru/E7TR6N4R 1M




HCpPaBCHCTB

Kontponsnas padora: "I'paduku
TPUTOHOMETPUUYECKUX (DYHKIIUH.

48 https://m.edsoo.ru/Y8L6MIT2I
Tpuronomerpuueckue
HepaBeHCTBA"
OCHOBHBIE METOBI PELICHUS

49 https://m.edsoo.ru/Q4S7I5X7N
MOKa3aTeIbHBIX HEPABEHCTB
OCHOBHBIE METO/IBI PEIICHUS

50 ABLP https://m.edsoo0.ru/FOK0QIW2B
MOKa3aTeIbHBIX HEPABEHCTB
OCHOBHBIE METO/IbI pEIICHUS

51 https://m.edsoo.ru/Z1C9E8D7S
MMOKa3aTeIbHBIX HEPABEHCTB
OCHOBHBIE METOBI PELICHUS

52 https://m.edsoo.ru/S7P6D1HOV
MOKa3aTeIbHBIX HEPABEHCTB
OCHOBHBIE METO/IbI pEIICHUS

53 https://m.edsoo.ru/V3Y3F1Q2F
norapuMUIECKUX HEPABEHCTB
OCHOBHBIE METOJBI PELICHUS

54 AR P https://m.edsoo.ru/T3Z6W4U9X
norapuMHUYECKUX HEPABEHCTB
OCHOBHBIE METOBI PEIICHUS

55 https://m.edsoo.ru/R4M0G4Y 6B
Jorapu(MUIECKUX HEPABEHCTB
OCHOBHBIE METOJBI PELICHUS

56 ABLP https://m.edso0.1u/NSGOWSBI1E
Jorapu(MHUIECKUX HEPABEHCTB
OCHOBHBIE METOJBI PELICHUS

57 ABLP https://m.edsoo.ru/W1J6H3Z4V
HppallMOHANILHBIX HEPABEHCTB
OCHOBHBIE METOBI PEIICHUS

58 https://m.edsoo.ru/L2A5K7S9C
HPPAIMOHAILHBIX HEPABCHCTB
OCHOBHBIE METOJbI PELICHUS

59 ABLP https://m.eds00.ru/Z1T0D3S3X
HPPAIMOHAIILHBIX HEPABCHCTB

60 OCHOBHBIE METO/IbI pEUICHUS https://m.edso0.ru/FOR8G7YIN




HppairuoOHaAJIbHBIX HCPABECHCTB

I'padmyeckue MeToAbI peHicHUs

61 . https://m.edsoo.ru/S4D9J0YOH
HppalMOHAIIHBIX YPAaBHEHUI
I'padnueckue MeToanl perieHus

62 pag ABLD . https://m.edsoo.ru/HSBSMODI1R
HUPPALMOHATIBHBIX YPaBHEHUM
I'paduueckue METOIBI PEIICHUS

63 pag APLD R https://m.edsoo.ru/F4AG3F2HOW
MOKa3aTeJIbHbIX YPaBHECHUH
I'padnueckue MeToanl perieHus

64 pad AR P htps://m.eds0o.r/ AOROWSQS5Z
MOKa3aTeJIbHbIX HEPABEHCTB
I'padnueckue MeToanl perieHus

65 pad ABLD . https://m.edsoo0.1u/U7X4F7Q4A
JorapuMUIECKUX YpaBHEHUIN
I'paduueckue METOIBI PEIICHUS

66 pag ABLD https://m.edsoo.ru/P7TM9IG8TIB
Jorapu(MHIECKUX HEPABCHCTB
I'padnueckue MeToanl perieHus

67 pad ABLD https://m.edsoo.ru/B2C2T3K2J
Jorapu(MHIECKUX HEPABCHCTB
I'paduueckue MeToabI pelIeHMs

68 IOKa3aTeIbHBIX U https://m.eds00.1u/ROT609B6F
Jorapu(PMUUECKUX YpaBHEHUI
I'padmyeckue MeToAbl penieHus

69 MOKa3aTeNIbHBIX U https://m.edsoo.ru/ESF3N4G6Q
Jorapu(PMUUECKUX YpaBHEHUI
I'padmyeckue MeToAbI perieHus

70 OKa3aTeENbHBIX U https://m.edsoo.ru/W8C2J6C5H
norapuMUYECKUX HEPABEHCTB
I'paduueckne MeToaBI pEIICHHS

71 OKa3aTENbHEBIX U https://m.eds00.ru/B9J103M7K
norapuMUYECKUX HEPABEHCTB

72 Kontponbnas pabora: https://m.edsoo.ru/H3H8K1L.30




73

74

75

"UppanmoHaibHEbIE,
[10Ka3aTeIbHbIE U
norapupMHUECKUEe HEpaBeHCTBA"

KommiekcHbie unca.
Anrebpanyeckas u
TpUTOHOMETpHYECKast (POPMEI
3aIMCH KOMIUIEKCHOTO YHCia

KomriekcHeie yncna.
Anrebpanyeckast 1
TpUTOHOMETpHYecKast popMbI
3aMnucy KOMIUIEKCHOTO YHciia

Apudmerndeckue oneparuu ¢
KOMITJIEKCHBIMU YHCIaMHU

https://m.edsoo.ru/U3K1W8RI1H

https://m.edsoo.ru/ZON3D2E6R

https://m.edsoo.ru/UOR3T7P3N

76

77

78

Apudmerndeckue onepauu ¢
KOMIIJICKCHBIMHU YK CJIaMU

N306pakeHne KOMITIEKCHBIX
YHUCeN Ha KOOPAUHATHOU
IJI0CKOCTH

N306pakeHne KOMITIEKCHBIX

YHUCCJI Ha KOOpI[PIH&THOfI
IIIIOCKOCTH

https://m.eds00.ru/J6Y6VIT4Q

https://m.edsoo.ru/G3A1HIN2P

https://m.edsoo.ru/L6J5SWOASM

79

®opmyna Myaspa. Kopau n-oit
CTEINEHHU U3 KOMIUIEKCHOI'O YHcia

https://m.edsoo.ru/B7A7H2C1G

80

81

®opmyna Myaspa. Kopau n-oit
CTENEHH U3 KOMIUIEKCHOIO YHcia
IIpuMeHeHnE KOMIUIEKCHBIX
quceN JUIs peleHns: PU3NIECKUX
U TEOMETPUYECKUX 3a/1a4

https://m.edsoo.ru/S3N4M7HS8S

https://m.edsoo.ru/B2G9C7F9A




KonTponbnas pabora:

82 " " https://m.eds0o0.ru/N9R7V6LOF
KommiekcHbie unciia

83 HarypanbHblie u 11e51ble yncina https://m.edsoo.ru/V7IT4W2X5X

84 HarypanbHblie u 1einble ynucna https://m.edsoo.ru/KOC7K3B9Y
[IpumeneHnne npu3HaKoB

85 https://m.edsoo.ru/B4A1TID4Q
JEeIIMMOCTH 1EJIbIX YHCel
IIpuMeHeHne pu3HaKOB

86 https://m.edsoo.ru/ESI8F 113G
JETUMOCTH TICIIBIX YUCET
[IpumeneHne npu3HaKoOB

87 neauMocta nenbix gucen: HOJ u https://m.edsoo0.ru/T3J8U4U5T
HOK
[IpumeneHne npu3HaKoOB

88 JenumocTu neabix uncena: HOJ u https://m.edsoo.ru/U2K4F2P2K
HOK
[IpumeneHne npu3HaKoB

89 JEIUMOCTH LIENBIX YUCEN: OCTATKHA https://m.edsoo.rt/C3UO0V4B2M
10 MOJIYJIIO
[IpuMeHeHne npu3HaKoB

90 IETUMOCTH IIENBIX YUCET: OCTATKHA https://m.edsoo.ru/C313J6Y 11
10 MOJYJIIO
[IpuMeHeHne npu3HaKoB

91 FACHHMOCTH HEIBIX HHCC: https://m.edsoo.ru/KOFOL1D7Y
anroput™ EBKiuaa nms pemenus
3a7a4 B IEIBIX YUCTAX

92 KOHTPOHLHan,p%OTa: "Teopus https://m.edsoo.ru/PSTOH7CSH
IIEJTBIX YHCET

93 (HCTeMa 1 COBOKYNHOCTE https://m.edsoo.ru/H6P6HIMAI

ypaBHEHUN. PaBHOCUIIbHBIE




94

CUCTEMBI U CUCTEMbI-CJICACTBUA

Cucrema 1 COBOKYITHOCTh
ypaBHeHUM. PaBHOCUIIbHBIE
CUCTEMBI U CUCTEMBI-CJIC/ICTBUS

https://m.edsoo.ru/Z7S317Y1U

95

OCHOBHBIE METO/BI PELLIEHUS
CUCTEM U COBOKYITHOCTEU
paLMOHAIBHBIX YPAaBHECHUI

https://m.edsoo.ru/M8J5B4S8H

96

97

98

OCHOBHBIE METO/BI PELLIEHUS
CUCTEM U COBOKYITHOCTEH
HMPPALMOHAIIBHBIX YPAaBHEHUN

OcCHOBHBIE METOABI PELLIEHUS
CUCTEM U COBOKYITHOCTEN
II0KA3aTENIbHBIX YPABHEHUI

OCHOBHEBIE MCTOJbI PCIICHHA

CHUCTEM U COBOKynHOCTCﬁ
ITOKa3aTCJIbHBIX ypaBHeHI/Iﬁ

https://m.edsoo.ru/C3H216D5T

https://m.edsoo.ru/I0Y6W4K3C

https://m.edsoo.ru/S§W7K8Z8N

99

OCHOBHBIE METO/BI PELICHUS
CUCTEM U COBOKYITHOCTEU
JorapupMHUUECKUX ypaBHEHUN

https://m.eds00.ru/O6C6S7T8K

100

101

102

OCHOBHBIE METO/BI PELLICHUS
CUCTEM M COBOKYITHOCTEH
Jorapu(PMUUECKUX YpaBHEHUN

IIpuMeHeHne CUCTEM K PELIECHUIO
MaTeMaTHYeCKUX 3a/1a4 U 33]1a4
U3 pa3iInyHbIX o0JacTel HAyKu U
peanbHON )KU3HU, HHTEPIIPETALUs
ITOJIyYEHHBIX PE3YJIbTATOB

HpI/IMCHCHI/IC CHUCTCM K PCIICHHUIO

https://m.edsoo.ru/R3C9Z8U9E

https://m.edsoo.ru/D0J4M5J5Z

https://m.edsoo.ru/D5S5L8Z6D




MaTeMaTU4eCcKuX 33134 U 3a/1a4
U3 Pa3IMYHBIX 00JIaCTe! HAYKU U
peanbHON )KU3HU, HHTEPIIPETAIUS
MOJTyYCHHBIX PE3yJIbTaTOB
[TpumeHeHne HEPaBEHCTB K

PELICHUIO MaTEMATHYECKUX 3a/1a4
U 3314 U3 pa3sInuHbIX o0JsacTeit

103 . https://m.eds0o0.ru/Q8BOESNI1L
HayKH U peabHOM KU3HH,
HMHTEPIIPETAIS OJTYYSeHHBIX
pe3yIbTaToOB
KonTponbnas pabota: "Cucrembl

allMOHAIBHBIX, UPPALMOHAIIHLHBIX

104 patt ppatt https://m.eds00.ru/Z1V1S0C2Q
IOKa3aTeILHBIX U
Jorapu(MUIECKUX ypaBHEHUN"
PanmoHansHbIe YPaBHEHUS C

105 H yP https://m.edso0.ru/C5T4V7Z11
rapamMeTpamMmu
PanmonansHbIe HEpaBEHCTBA C

106 https://m.edsoo.ru/P2N1T3U5V
rnapameTpamu
PammonanbHbIe CUCTEMEI C

107 1 https://m.edsoo.ru/S3H8J5K4D
rnapameTpamu
HUppannoHansHBIE YpaBHEHHUS,

108 ppatt yp https://m.edso0.ru/K3J5H6X0V
HEPaBEHCTBA C MapaMeTpamMu
WppanuoHainbHEIE CUCTEMEI C

109 ppatt https://m.edsoo.ru/TIW6L4X6H
rnapameTpamu
Iloka3aTenpHBIC YpaBHEHHUS,

110 yp https://m.edsoo.ru/J3T1U2T30
HEPaBEHCTBA C MMapaMeTpamMu
IToka3aTennLHBIE CUCTEMEBI C

111 https://m.eds00.ru/K5S9FOM8O

napameTpamu




112

113

Jlorapudmuueckue ypaBHeHUs,
HEpAaBEHCTBA C NIapaMeTpamMu

Jlorapudmuueckre CUCTEMBI C
rnapameTpamu

https://m.edsoo.ru/LOY4V6T5B

https://m.edsoo.ru/Z7F2J8COM

114

115

116

TpuronomeTpudecKue ypaBHEHHUs
C mapamMeTpaMu

Tpuronomerpuyeckue
HEPAaBEHCTBA C NTapaMeTpamMu

TpuroHomeTpuyecKue CUCTEMBI C
napameTpamu

https://m.edsoo.ru/NOIOD 1P2U

https://m.edsoo.ru/A7K7E0B6J

https://m.edso0.ru/J4K4X703C

117

[TocTpoeHue u uccnenoBaHue
MaTeMaTUYECKUX MOJAENIEH
peaNbHBIX CUTYAIUH C TOMOIIBIO
ypaBHEHUH C mapameTpaMu

https://m.edsoo.ru/O4M3H3Q6D

118

[TocTpoeHue u uccnenoBaHue
MaTeMaTUYECKUX MOJENIEH
peaNbHBIX CUTYAITUH C TTOMOIIBIO
CUCTEM YPaBHEHMH C
rnapameTpamu

https://m.edsoo.ru/D6G2V3IW5H

119

[TocTpoenue u uccnenoBaHue
MaTeMaTUYECKUX MOJENEeH
peaNbHBIX CUTYAITUH C TTOMOIIBIO
CUCTEM YPaBHEHMH C
rnapameTpamu

https://m.edsoo.ru/B8C6W7GIT

120

121

KonTponbnas pabora: "3anauu c
rnapameTpamu”

[ToBTOpeHue, 06001IeHNE,
CHCTeMaTH3aLus 3HAHUIA:

https://m.edsoo.ru/A4D3F8SOT

https://m.edsoo.ru/V1A1A2MS5SF




122

"VpaBuenus"

[ToBTOpeHme, 06001IeHNE,
CUCTEMATHU3AIMs 3HAHMM:
"VpaBuenus"

https://m.edsoo.ru/C3LI9S7X8K

123

[ToBTOpeHme, 06001IeHNE,
cHCTeMaTHu3allus 3HaHUM:
"VpaBuenus. CucteMbl
ypaBHEHUN"

https://m.edsoo.ru/O4R8T8V1Z

124

125

126

127

[ToBTOpeHme, 06001IEeHNE,
CHCTEMaTH3aINsI 3HAHUH:
"HepaBencrsa"

[ToBTOpEeHHE, 0000IIEHNE,
CHCTEeMaTH3allus 3HAHUI:
"HepaBencrsa"

[ToBTOpEeHHE, 0000IIEHNE,
CUCTEMaTH3aI1s 3HAHHMN:
"Hepasencrsa"

[ToBTOpenue, o6o01IIEHNE,
CUCTEMAaTH3alMsl 3HAaHUM:
"[IponsBonHas u €€ npuMeHeHue'

https://m.edsoo.ru/L1ESP1A6T

https://m.edsoo.ru/D3N7G5F30Q

https://m.edsoo.ru/C6X2P0X9IN

https://m.edsoo.ru/I4W0G7K4T

128

[ToBTOpenue, o6o0IIEHNE,
cucTeMaTu3alus 3HaHuH:

"[IpousBonHas u e€ npuMeHenue"

https://m.edsoo.ru/J8X0V1T5P

129

130

[ToBTOpenue, o600mEH e,
cucTeMaTu3als 3HaHUH:

n

"[Ipon3BosiHasA U €€ MPUMEHEHNE

[ToBTOpeHue, 06001IeHNE,
CHUCTEMaTH3alMs 3HAHW:

https://m.edsoo.ru/W7M6B6K 1G

https://m.edsoo.ru/B4H6U7V4R




"UuTerpan u ero npuMeHeHue"

[ToBTOpeHme, 06001IeHNE,

131 cucTeEMaTH3alis 3HaHUHI 1 https://m.edsoo.ru/L7Z9N4A71
"®yukuun"
[ToBTOpeHme, 06001IeHNE,

132 cucTeMaTu3alus 3HaHui 1 https://m.edsoo.ru/Z8K1P1H60
"Oyukuun"
[ToBTOpeHue, 06001IEHNE,

133 CHCTEMATH3allHs 3HAHMIA: 1 https://m.edsoo.ru/D5X7D4S6U
"Oyukuun"

134 HroroBas koHTpoNbHAs paboTa 1 1 https://m.edsoo.ru/H4K 1B5U2S

135 Hrorosas koHTpoJIbHAsI paboTa 1 1 https://m.edsoo0.ru/L2RIY1Q0C

136 Hosropenme, 0606meHI:Ie’ | https://m.edsoo.ru/R6ASL3A6R
cucTeMaTu3alys 3HaHUI

OBUIEE KOJIMYECTBO YACOB I10 136 10

I[TPOTPAMME




IMPOBEPSIEMBIE TPEGOBAHUS K PE3YJbBTATAM OCBOEHMUSI
OCHOBHOM OBPA30OBATEJBHOM ITPOI'PAMMBI

10 KITACC

Kon
MPOBEPAEMOro
pe3yJbTara

1

HpOBepﬂeMble NnpeaAMETHLIC PE3YJIbTAaThl OCBOCHUS OCHOBHOM
06pa30B3TeJ’IbHOﬁ NnporpaMmmasl CpeaHET0 0611161"0 06pa303a}mﬂ

Uucna 1 BEIUKUCICHUS

1.1

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

1.2

1.3

BemonsaaTe  apudmerndeckue  OmepanM ¢ pPaldOHATIBHBIMH U
JICHCTBUTEIIHBIMU YU CIIAMU

BrimonssTe HpI/I6J'II/I)KéHHLIC BBIYUCIICHUS, UCTIOJIB3YS IIpaBUJIa OKPYIJICHUA,
ACJIaTh [IPUKUIKY U OLICHKY pE3yJibTaTa BBIYHCIICHHUI

1.4

OnepupoBaTh MOHATHSMM: CTENEHb C IEJIBIM I10Ka3aTejaeM, CTaHAapTHas
¢dopMa 3amucu JEHCTBUTENIBHOTO 4YMCIIA, KOPEHb HATypajbHOW CTENECHH,
UCIOJIb30BaTh MOAXOANIYI0 (POpMY 3aIUCH JAECHCTBUTEIbHBIX UYHCEN JUIs
peLICHUs IPAKTUYECKUX 3a1a4 U IPEACTaBICHUs JaHHbIX

1.5

OnepupoBaTh MOHATUSAMU: CUHYC, KOCUHYC U TAHT€HC MPOU3BOJILHOIO yTJa;
UCNONB30BaTh  3alMCh  IPOM3BOJIBHOIO  yIyla  4Yepe3  OoOpaTHbIE
TPUTOHOMETpHUYECKHE (PyHKIUU

2.1

YpaBHEHHS U HEPABEHCTBA

OnepupoBaTh MOHATUSAMHU: TOXKJIECTBO, YPABHEHHME, HEPABEHCTBO, LIENOE,
panuoHaIbHOE, UPPALMOHAIILHOE ypaBHEHUE, HEPaBEHCTBO,
TPUTOHOMETPUYECKOE YPABHEHUE

2.2

BoinonHATh npeoOpa3oBaHus TPUTOHOMETPUUECKUX BBIPAKEHUHN U pellaTh
TPUTOHOMETPUYECKNE YPABHEHUS

23

24

BomonsaTe npeobpa3zoBaHus LENbIX, PAlMOHATIBHBIX M MPPALMOHATBHBIX
BBIDAKEHMM W peniaTh OCHOBHBIE THIIBI LEJNbIX, PalUOHAIBHBIX U
VPPALMOHAJIBHBIX YPABHEHUN U HEPABEHCTB

HpI/IMeHHTB YpaBHCHHUA W HCPABCHCTBA [JII PCHICHUA MATCMATUYCCKUX
3ala4q 1 3a1a4 U3 pa3JIMYHbIX oOacreit HAayKHu U pCaHLHOﬁ KHU3HHU

2.5

MogenupoBaTh pealbHbIE CHUTyallud Ha SI3bIKE ainreOphl, COCTABIATH
BBIPAKEHHUSI, YPABHEHUS, HEPABEHCTBA 10 YCIOBHUIO 3aJa4M, MCCIEI0BATH
MOCTPOCHHBIE MOJEIU C HCIIOJIH30BAHUEM arapara alireopsl

3.1

OyHKIMH U TpaduKu
OnepupoBaTh MOHATUAMU: (QYHKIHS, CIOCOOBI 3a1aHusl QyHKIMH, 00IacTh
ONpeNeNIeHusT W MHOMKECTBO 3HAaYeHMH (QyHKIuM, rpaduk ¢yHKUIUH,




B3aMMHO 0OpaTHbIe QYHKINU

OnepupoBaTh MOHATUSMHU: YETHOCTH W HEUYETHOCTh (PYHKIMH, HYJIH

32 (bYHKINHU, TPOMEXKYTKH 3HAKOMIOCTOSTHCTBA
3.3 Hcnonb3oBathk rpaduku GyHKIUN A1 pEIICHUs] ypaBHEHUI
34 CrtpouTth U yuTaTh rpaduKy TUHEHHOW (YHKINHU, KBaAPATHUYHOW (YHKLIUH,
CTETIeHHO! (PYHKIIMU C LEJIBIM MTOKa3aTeIeM
Ucnonw3oBath rpaduku (QyHKUMHA [JI HUCCIENOBAHHS IPOILECCOB U
3.5 3aBHCHUMOCTEH MpH pEIIeHUU 3aJad M3 JPYruxX Y4eOHBIX NpPEeIMETOB U
peabHOM JKU3HHU, BBIpaXaTh (hOpPMYJIaMH 3aBUCUMOCTH MEX/1y BETHUNHAMH
4 Hayana marematnueckoro aHanusa
41 OnepupoBaTh MOHATUSMH: IIOCIEAOBATEIBHOCTD, apudMeTHueckas H
' reoMeTpHuuecKas porpeccun
49 OnepupoBaTb TOHATUAMHU: OECKOHEYHO YOBbIBaromas TeoMeTpuyecKas
' nporpeccusi, cymma 6eCKOHEYHO yObIBaIOIEeH reOMEeTPHUECKON MPOTrPECCHH
43 3amaBaTh MOCIE0BATEIIbHOCTH PA3IMYHBIMH CIIOCOOaMHU
44 Hcnonb3oBaTh CBOMCTBA IOCIEIOBATEIBHOCTEN M MPOTPeccUud s
' pelIeHNs peallbHbIX 3a]a4 IPUKJIaJHOI0 XapaKTepa
5 MHoxecTBa U JIOTUKA
5.1 OnepupoBaTh NOHATUSAMHU: MHOXKECTBO, OIIEPAL[UU HAJl MHOKECTBAMU
Hcnonb30BaTh  TEOPETHUKO-MHOKECTBEHHBIM — ammapar JJis  ONUCaHUA
5.2 peabHBIX MPOLIECCOB M SBJICHUH, IIPH PELICHUH 33]a4 U3 JPYTruX y4eOHBIX
IIPEIMETOB
53 OnepupoBaTb  MOHATUSIMU:  ONpEIENIEHUWEe, TEOpeMa,  CIEJCTBUE,
JI0Ka3aTeNNbCTBO
11 KUIIACC
Kon v
IIpoBepsiemble npeiMeTHbIE Pe3yJIbTAThI 0CBOCHHUSI OCHOBHOI
NpoBepsIeMOro .
0o0pa3oBaTeJIbHOM MPOrpPaMMBbl CpeIHero 001ero odpasoBanusi
pe3yjabTarta
1 Uucna u BBIYUCTIECHUS
OnepupoBaTh MNOHATHAMM: HaTypajbHOE, LEJIO€ YHUCIO; HCIOIb30BaTh
1.1 NPU3HAKN JACITMMOCTH LENbIX YHUCEN, PA3JIOKEHHE 4YHCIa Ha IPOCTHIE
MHOXKHUTENH JIJISl PEeIIeHUs 3a7a4
1.2 OrnepupoBaTh NOHATHEM: CTENEHB C PALIMOHAIBHBIM OKA3aTeIeM
13 OnepupoBaTh MOHATHSIMH: JOrapudM dYucia, AECITUYHBIC M HATypaTbHBIE
’ sorapuMbI
2 YpaBHEHUs 1 HEpABEHCTBA
[IpumeHsTh CBOMCTBa CTENEHHW JUIsi TPeoOpa3oBaHUs  BBIPAKEHUH,
2.1 ONepUpOBaTh MOHATUSAMHU: I[OKA3aTeIbHOE YpaBHEHHE U HEPaBEHCTBO;

p€miaTb OCHOBHBIC TUIIBI ITOKA3aTCIIbHBIX ypaBHeHI/Iﬁ U HCPAaBCHCTB




2.2

BoemonasaTe mpeoOpa3oBaHUs BBIPAKEHHM, COJACPXKALIUX JIOTapH(MBbI;
ONepUpPOBaTh MOHATUSAMU: JIOrapu(MUUYECKOE ypaBHEHUE U HEPaBEHCTBO;
peliaTe OCHOBHBIE TUIIBI JJOrapu(PMUUECKUX YpaBHEHHUM U HEPABEHCTB

23

24

2.5

Haxoauts penienust npocTeHIMX TPUTOHOMETPUYECKUX HEPABEHCTB
OnepupoBaTh MOHATUAMH: CUCTEMA JIMHEMHBIX YPaBHEHUN M €€ peLICHUE;
UCIIO0JIB30BaTh CUCTEMY JIMHEHHBIX YPAaBHEHUU JJI PELICHUS MPAKTUYECKHUX
3a1a4

Haxonute penreHus npoCcTEHIIMX CUCTEM U COBOKYITHOCTEW pallMOHAIbHBIX
YPaBHEHUI U HEPABEHCTB

2.6

MonenupoBaTh peajbHbIE CHUTYalldd Ha S3bIKE alreOpbl, COCTaBISATH
BBIPAKEHHUS, YPAaBHEHUS, HEPABEHCTBA M CHUCTEMBI 110 YCIOBHIO 3aJayu,
HCCJIEIOBATh TIOCTPOEHHBIE MOJIENIN C UCIOIb30BAHUEM allrapara ajareopbl

3.1

@yHKUUYU U TpadUKU

OnepupoBaTh MOHATUSAMH: TEpHOAMYECKass (QYHKIHUSA, MPOMEKYTKH
MOHOTOHHOCTH (YHKLHHU, TOYKH HKCTpeMyMa (yHKIHMM, HauOoibllee U
HalMEHbllIee 3Ha4eHUs (YHKIMHM Ha INPOMEXKYTKE; UCHOJIb30BAaTh UX JUIS
uccieoBaHus QyHKIMH, 33JaHHON IrpaduKoM

3.2

OnepupoBaTh NOHATHAMH: TPApUKU MOKA3aTEIBHON, JOTapUPMHUUECKON H
TPUTOHOMETPUUYECKMX (PYHKIHMI; H300pakaTh WX Ha KOOPAMHATHON
IUIOCKOCTH Y UCIIOJIb30BATh I PELLICHUS] YPAaBHEHUI U HEPABCHCTB

3.3

3.4

N300pakaTh Ha KOOPJMHATHON MJIOCKOCTH Tpa(pUKH JIMHEHHBIX YpaBHEHUH
Y UCITOJIB30BAaTh UX JUIS PEIICHUs CHCTEMBI JIMHENHBIX YPABHEHUI

Hcnonb3oBate rpadukn ¢GyHKIMH A7 HCCIEIOBAaHUS IPOLECCOB U
3aBHCUMOCTEH U3 JpyTUX yUeOHBIX AUCIUILIIH

Hauana matemaTnyeckoro aHaiusa

4.1

4.2

43

OnepupoBaTh MOHATUSMU: HETIpepbIBHAs (QYHKIMSA, TPOU3BOIHAS (DYHKIUH;
UCIIOJIb30BaTh T€OMETPUYECKUM M (DU3MUECKUN CMBICI MPOU3BOAHOM JUIsS
perieHus 3a1a4y

HaxomuTe  MpOM3BOAHBIE  3JIEMEHTapHBIX  (QYHKIUH,  BBIYMCIATDH
IPOM3BOJIHBIE CYMMBI, IPOU3BEICHHS], YACTHOTO (PYHKLIUH

Hcnonp30BaTh  NPOU3BOAHYIO  JUIS  HCCIENOBaHUS  (QYHKIMM  Ha
MOHOTOHHOCTb M 3KCTPEMYMBI, IPUMEHSTh PE3YJIbTAaThl HUCCIEIO0BAaHUS K
MOCTPOCHHIO IPahuKOB

4.4

4.5

4.6

Hcnonp30BaTh MPOM3BOAHYIO ISl HAXOXKIEHUS HAWIYYILIEro peleHus B
MPUKIIAIHBIX, B TOM YHCJIE COI[HAIIbHO-DKOHOMUYECKHX, 3a7jauax
OnepupoBaTh MNOHATHUSAMM: TMEpBOOOpa3Has M HWHTErpai; MOHHUMATh
reoMEeTpUYECKUi U (PU3NUYECKH CMBICIT HHTETpaja

Haxomuts nepBooOpa3Hbie 2IeMEHTApHBIX (YHKIIHH, BBIYUCISATH UHTETpall
o popmyne HeroTona — Jleitbuuia

4.7

Penrtate MPUKJIAAHBIC 3ada4d, B TOM YHUCIIC COLUAIbHO-DKOHOMHWYCCKOIro "
(GU3NIECKOro XapakTepa, CpeICTBAMHI MaTeMAaTHIECKOTO aHaIH3a




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC

HpOBepﬂeMblﬁ IJIEMEHT COACPKaAHUSA

Koxa
1 Hucna v BBIYUCICHUS
Panuonanehple  uyncna.  OOBIKHOBEHHBIE M JECATUYHbIE JIpOOU, IMPOLIEHTHI,
L1 OeCcKOHEeUHbIE NepUOoANYECKHE IpoOoU. Apr(pMeTHUECKUe ONepalty ¢ palMoHaIbHbIMU
' quCcIaMu, IpeoOpa3oBaHus YUCIOBBIX BeIpaskeHU. [IpuMmenenue 1pobeii u mporeHToB
JUI PEeLIeHUs NPUKIIaJHBIX 3a/1a4 U3 PA3JIMYHbIX OTpAciIel 3HaHUM U pealbHOM KU3HU
JeiicTBuTenpHbIC Yncia. PanoHanbHbIe U HppAaLMOHATBHbIC YiCcia. ApuMeTHIeCKHe
1.2 omepanuu ¢ JeWCTBUTENbHBIMU 4uciaMu. lIpuOnykE€HHbIE BBIYUCIEHMS, IpaBUiIa
OKpYTJIEHHUS, IPUKUKA U OLIEHKA Pe3yJIbTaTa BEIUMCIICHUI
Crenenb ¢ niensiM nokaszareneM. CtangapTHas popmMa 3anucu AeCTBUTEFHOTO YHCIA.
1.3 | Hcnonb3oBanue noaxonsuie (Gpopmbl 3amucu AEHCTBUTENbHBIX YUCEN Ul PEILECHUs
IPAKTUYECKUX 3a7a4 U NPEACTaBICHUS JAHHbIX
14 Apudmernueckuii KOpeHb HATypalbHOH cTerneHu. JleWcTBUS ¢ apupMEeTHIECKHUMU
' KOPHSIMHM HaTypajibHON CTENIEHU
15 CuHyC, KOCHMHYC M TaHI€HC YHCJIOBOIO apryMeHTa. ApKCHUHYC, apKKOCHHYC,
apKTaHT€HC YHUCIOBOTO apryMeHTa
2 YpaBHEHHS 1 HEPABEHCTBA
2.1 ToxnecTBa U TOXK/IECTBEHHbIE ITPe0Opa30BaHUs
27 [Ipeo6pa3oBaHne TPUTOHOMETPUUECKUX BbIpaxeHHil. OCHOBHbIE TPUTOHOMETPUUECKHE
' hopmyIbI
)3 VpaBHeHHe, KOpeHb YypaBHEHHMs. HepaBeHCTBO, pelleHHe HepaBeHCTBAa. Meroa
' UHTEPBAJIOB
2.4  Pemenue HenbIxX U JpoOHO-pallMOHATIBHBIX YPaBHEHUI U HEPABEHCTB
2.5 Pemenne nppanvioHaabHbIX YPaBHEHUN U HEPABEHCTB
2.6  Peuenue TpUroHOMETPUYECKUX YPAaBHEHUN
57 [IpuMmeHeHre ypaBHEHUI U HEPABEHCTB K PEIICHHI0 MaTeMaTHUECKHX 3aJa4 U 3a/1a4 U3
' pa3IMyYHbIX 00JacTel HayKu U pealbHOM JKU3HU
3 @yHKUUHU U TpapUKU
31 Oynkuus, crnocodbl 3amanus ¢yHkuuu. I'paduk QyHkuum. BzaumHo oOpaTHbIE
' GyHKIHH
39 Ob6nacte ompeneneHuss M MHOXeCTBO 3HaueHWd ¢GyHkuuu. Hymmu dyskuumn.
' [TpoMexyTKH 3HAKOMOCTOSHCTBA. YETHBIE U HEUETHBIE (PyHKLINUN
33 CrenenHast (GyHKUHMS C HATYpaJbHBIM M LIENbIM IoKa3aTeneM. E€ cBoiicTBa u rpaduk.




CgoiicTBa u rpaduk KOpHS n-0il cTeNeHn

3.4

TpuronomeTrpuyeckass OKPYKHOCTb, OIpeAeNieHUe TPUTOHOMETPUUYECKUX (HYyHKUIUH
YHCJIOBOT'O apTyMEHTa

Haugama MmaTemMaTHyecKoOro aHajn3a

4.1

4.2

[TocnenoBarenbHOCTH, CHOCOOBI 3aJaHUs  MOCIEAOBaTeIbHOCTEH. MOHOTOHHBIC
MOCJIEI0BATEIbHOCTH

ApudmeTrnueckass U reoMeTpuueckas mporpeccuu. beckoHeuHo yObIBaromias
reoMerpuueckas mnporpeccus. Cymma OeckOHEYHO YObIBalOIIeld TIeoOMEeTpHUYeCKOn
nporpeccur. @DopMmyna CI0XKHBIX MPOLEHTOB. Vcmonap30BaHUE MPOrpeccuu st
pELICHUs pealbHbIX 3aja4 MPUKIIATHOTO XapaKTepa

MHoOKeCcTBa U JIOTHKA

5.1

MHoxecTBO, omepanuu Haj MHOXecTBaMu. J[luarpammbr Oiinepa — Benna.
IIpumeHeHre TEOPETUKO-MHOKECTBEHHOIO —anmapara i OINHMCaHUs PEAIbHBIX
MIPOIIECCOB U SIBJICHUH, MPHU PEIICHUH 33/1a4 U3 IPYTUX YICOHBIX MPEIMETOB

52

OnpeneneHHe, TeOoOpEMa, CICACTBUEC, 10KA3aTCIILCTBO

11 KIIACC

Kon
1
1.1

HpOBepﬂeMblﬁ IJIEMEHT COACPKaAaHUSA
Yucna ¥ BEIYUCICHUS

HaTypaJ'IBHBIe " [OECJIbIC YHCIia. HpI/ISHaKI/I JACITIMMOCTH L CIIBIX YHUCEI

1.2
1.3

CreneHs ¢ pallMOHATBHBIM MoKa3areneM. CBOWCTBA CTETICHH

Jlorapudm uncna. [lecaTnyHble U HaTypajibHbIE JOrapupMbl

2
2.1

YpaBHEHHS 1 HEPABEHCTBA

[TpeoOpa3oBaHue BbIpaXKEHUH, COAECPIKAIIMX JIOTapU(MBI

2.2
23

[Ipeo6pa3oBanue BbIpake€HUH, coiepKaIMX CTEIIEHU C pAallHOHAJIbHBIM [TOKa3aTeleM

HpI/IMepLI TPUTOHOMCTPUUCCKUX HCPABCHCTB

24
2.5

IlokazarenpHEIC YPaBHCHUA U HCPABCHCTBA

HOFapI/I(I)MI/ILICCKI/IC YpPaBHCHUA U HCPABCHCTBA

2.6

CucreMbl TMHEWMHBIX YpaBHEHUN. PellleHne nmpukiIagHbiX 3a7a4 ¢ HOMOIIbIO CUCTEMBI
JIMHENHBIX YPAaBHEHUN

2.7

2.8

CucTtembl 1 COBOKYITHOCTH PallHOHAJIBHBIX YPABHEHUI U HEPABEHCTB

HpI/IMeHeHI/IC ypaBHeHHﬁ, CHUCTCM U HCPABCHCTB K PCUHICHUIO MATCMATUUYCCKUX 3aaaY
" 3a71a4 U3 Pa3JIMIHbIX oOacreit HayKHu U pCaHBHOﬁ KHU3HHU

3.1

@OYHKIMH U TpaduKu

Oynkuus. [lepuognueckue ¢ynkun. ITpomMexyTKM MOHOTOHHOCTH (DYHKIIUH.
MakcumyMbl U MHUHUMYMBI (yHKimu. HauOomnbinee M HauMeHbllee 3HAUYEHUE
(GYHKIHU Ha TPOMEKYTKE

3.2

Tpuronomerpuueckue GyHKINHU, UX CBOICTBA U rpaduKu




33

[oka3zaTtenpHas u norapudmudeckas GyHKIHH, UX CBOWCTBA U TpapUKU

34 Hcnonb3oBanue rpadukoB GyHKIUHN 1)1 PEIICHUS YPABHEHHUH M IMHEHHBIX CUCTEM
Hcnonp3oBanue rpagukoB GyHKIHHA U1 UCCIIEAOBAHMS IPOLIECCOB M 3aBUCUMOCTEH,
3.5 KOTOpBbI€ BO3HUKAIOT NpPU PELICHUH 3a/ad W3 APYTUX Y4YEeOHBIX MPEAMETOB H
peaabHON KU3HU
4 Hauana maTtemaTndeckoro aHaausa
4.1 HenpepsiBabIe GyHKIIMH. MeTO HHTEPBAIOB VISl PEIICHUS] HEPABEHCTB
4.2 [IpousBoanas ¢pynkuuu. ['eomerpuueckuii 1 GU3MUECKHii CMBICI TPOU3BOIHOM
43 [IpousBoaubie 3nMeMeHTApHBIX (yHKUUNA. DOpMyINbl HAXOXKIEHUS MPOU3BOIHOMN
' CYMMBI, IPOU3BEICHUS U YACTHOTO (QYyHKIIUI
[IpumeHeHre TPOU3BOJHOM K HCCIEAOBaHUI0 (YHKIMA HAa MOHOTOHHOCTh H
4.4 9KcTpeMyMbl. HaxosxaeHne HanOONbIIEro M HAaMMEHbBILIEro 3HaYeHUs (QYyHKIUU Ha
OTpe3Ke
[IpuMeHeHnne nMpoOU3BOIHOMN /JIsI HAXOXKICHUS HAWITYYIIEro PEIICHUs] B MPUKIIATHBIX
4.5 3amadax, JUIS ONpEIeNieHHs CKOPOCTH TpoIlecca, 3aJaHHOro (GopMysoi wim
rpagukoM
4.6 [TepBooOpasnas. Tabmuia mepBooOpa3HbIX
47 WuTerpain, ero reomeTpudeckuii U GuU3NYECKUil CMbICI. Boluricienue uHTErpaia mo

dopmyne Hetotona — JleiiOnuna



IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI CPEJHET'O OBIIIEI'O OBPA3OBAHUS

Kon
NMPoBePSIEMOro
TpeOoBaHUs

IIpoBepsiemble TPeOOBaHUSI K MPEAMETHBIM Pe3yJIbTATAM OCBOEHHUS
OCHOBHOI1 00pa30BaTe/IbHOI MPOrPaMMBbI CPeIHEro 0411ero
o0pa3oBaHus

Bnanenne MerogamMu J0Ka3aTeNnbCTB, aNTOpPUTMAMU pELICHUs 3ajad;
yMeHue (GOpMyJIHpOBAaTH W ONEPUPOBATH MOHATHAMH: OIpEACICHHUE,
aKCUOMa, TeopeMa, CIEACTBUE, CBOWCTBO, IPU3HAK, J10KAa3aTeJIbCTBO,
pPaBHOCHIIbHBIE (POPMYJIMPOBKH; MPUMEHSTh MX; YMEHHE (OPMYIHPOBATH
o0paTHOE M HPOTHBOIOJIOXKHOE YTBEP)KJIEHHE, NMPUBOIUTH HPUMEPHI U
KOHTPIIPUMEPBI, HCIOJB30BaTh METOJ MaTeMaTHUYeCKOH WHJIYKIUU;
IPOBOJUTH JI0KA3aTeNIbHbIE PACCYKICHUS MPH PELICHUH 3a/]a4, OLIEHUBATh
JIOTUYECKYI0  MPAaBUIBHOCTb  PACCyXACHUN; yMEHHE  OINEpPUpPOBATH
HOHATUSMH: MHOXECTBO, IMOAMHOKECTBO, ONEpallMy Haj MHOXECTBaMH;
YMEHHE UCIOJb30BaTh TEOPETUKO-MHOKECTBEHHBIM  ammapaTr  Jid
ONMCAHUS PEATBHBIX IPOLECCOB U SBJICHUM M IIPU PEIIECHUU 3a7ad, B TOM
YyHClie U3 JIPYTUX YYEOHBIX IPEIMETOB; YMEHHE ONEPUPOBATH MOHATUSIMHU:
rpad, cBs3HbIN rpad, 1epeBo, LUK, rpad Ha MIOCKOCTH; YMEHHE 3a/1aBaTh
U ONMCHIBaTh Ipadbl pa3IMnYHBIMU COCOOAMM; MCIIONb30BaTh Tpadbl MpU

peUICHUHN 3a1a4

YMeHne omnepupoBaTh MOHSITUSIMH: HATypalbHOE YHUCIO, LEJI0€ YHUCIO,
CTETICHB C IIEJIBIM MTOKa3aTeJIeM, KOPEHb HATYPaJbHON CTETICHH, CTCTICHD C
parroHaIbHBIM TOKa3aTelieM, CTENEHb C JCWCTBUTEIHHBIM MOKAa3aTeNeM,
norapudM dYHCIa, CHHYC, KOCHHYC W TAaHTEGHC IPOW3BOJIBHOTO YHCIIA,
OCTaTOK TI0 MOJIYJIIO, PAalMOHAJIBHOE YHCIIO, HPPANMOHATIBHOE YHCIIO,
MHOKECTBA HATYpaNbHBIX, LEJbIX, PalMOHAIBHBIX, JICHCTBUTEIHHBIX
YHUCeN; yMEHUE UCTIOIB30BaTh MPU3HAKHU JEIMMOCTH, HAMMEHBITHI 00IIHiA
JIeNnuTeNh W HauMEHblee o0lnee KpaTHOe, anroputMm EBkauaa mpu
pPEeIICHUHN 3aJa4; 3HAKOMCTBO C pa3IMYHbIMU MO3HMIHWOHHBIMH CUCTEMaMU
CUHCIICHUS; YMEHHE BBITIONHATH BBHIUMCICHUE 3HAUECHUH U peoOpa3oBaHus
BBIPDOKEHHUIN CO CTEeNEeHsSMU W Jorapudmamu, mpeoOpazoBaHusl APOOHO-
palioHaTbHBIX  BBIPAKEHUH; yMEHHE  ONEpPUpPOBaTH  MOHSATHUSMHU:

MOCJICIOBATEIBHOCTD, apu(MeTHUecKasi TPOTPECCUsi, TeoMeTpUYecKast




nporpeccusi, OECKOHEYHO YOBIBAIOIIass TE€OMETpUYECKass IPOrpeccus;
yYMEHHE 3a/1aBaTh I10CJIEJOBAaTEIbHOCTH, B TOM YHCJIE C IOMOIIbIO
PEKYPpPEHTHBIX (POpMyII; yMEHUE ONEepUpOBATh MOHATHAMU: KOMIUIEKCHOE
YUCIIO0, CONPSKEHHBIE KOMIUIEKCHBIE YHCIA, MOAYJIb U apryMEHT
KOMIUIEKCHOTO  4YHcia, (opMa  3amuMCH  KOMIUIEKCHBIX — YHCEN
(reomeTpuyeckas, TpPUTOHOMETpUYECKass M anredpauyeckas); yMeTb
IPOU3BOUTH apu(METHUYECKHE JEHCTBHS C KOMIUIEKCHBIMH YHCIIAMU;
IPUBOAUTH IPUMEPHI MCII0JIb30BAaHUSI KOMIUIEKCHBIX YHMCEIN; OIEpUPOBATh
HNOHATHSIMM:  MaTpuua 2x2  wu  3X3, omnpeaenuTesb  MaTpHIb,

FeOMCTpI/I‘leCKI/Iﬁ CMBICJI OIIPCACIINTCIIA

YMeHHe oIepupoBaTh IOHATHAMH: palUOHAIbHBIC, HWPpalUOHAJIbHbBIC,
[IOKa3aTeNlbHbIE, CTENEHHbIE, JIOTapU(PMUUYECKHE, TPUTOHOMETPUUYECKUE
YpPaBHEHUs M HEPABEHCTBA, MX CHUCTEMBbl, YyMEHHUE OIEPUPOBATH
MOHATUSMH: TOXJECTBO, TOXKIECTBEHHOE IpeoOpa3oBaHKe, ypaBHEHHE,
HEPAaBEHCTBO, CHUCTEMAa YPAaBHEHUH U HEPABEHCTB, PaBHOCUJIBHOCTHb
YpPaBHEHUI, HEPABEHCTB M CHUCTEM; YMEHHME peEIlaTb YyPaBHEHUS,
HEPaBEHCTBA M CUCTEMBl C IOMOLIBIO pPa3IUYHBIX IPUEMOB; pELIATh
YpPaBHEHUs, HEPABEHCTBA M CHCTEMBl C I1ApaMETPOM; IIPUMEHSATH
YpPaBHEHUs, HEPABEHCTBA, MX CHUCTEMBI MJIs PEIICHHUS MaTeMaTHYECKUX

3a]a4 U 3a]1a4 U3 pa3IU4HbIX 00JacTel HayKu U pealbHOM )KU3HU

YMeHue omnepupoBarth MOHATUAMH: (QYHKIUS, YETHOCTh (PYHKIIHH,
HNEPUOJIMYHOCTh (DYHKIMM, OTPaHUYEHHOCTh (YHKIMH, MOHOTOHHOCTb
GYHKIUHM, SKCTpEeMyM (QYHKIMH, HauOOJIbIIEe U HAaWMEHBIIEEe 3HAYCHUS
(GYHKIMU Ha MPOMEXYTKE, HenpepbIBHas (YHKIIHMs, aCUMITOTHI Tpaduka
GyHKIMM, TiepBasg U BTOpas NpOU3BOAHAs (YHKIMH, T€OMETPUUYECKUI U
¢u3nyeckuif  CMBICH TNPOU3BOAHOM, IepBooOpa3Has, ONpeAeIEHHbIH
UHTETpall; YMEHUE HaxOJUTh ACHUMMTOTHI rpapuka (QyHKIUU; YMEHHUe
BBIUMCIATh  NPOM3BOJAHBIE  CyMMBI, TNPOM3BEINEHMS, YacTHOIO U
KOMIO3UIMN (DYyHKIUH, HAXOAUTh ypaBHEHUE KacaTeIbHOW K Trpauky
(GYHKIMY; YyMEHHME HaXOIUTh MPOU3BOJIHBIE 3JEMEHTApHBIX (QYHKIHII;
YMEHHE HCIIONb30BaTh MPOU3BOJIHYIO JJIsi HCCIEAOBAHUS (DYHKIMH,
HaXOJUTh HauOONbIINE W HAaUMEHbIIME 3HAuYeHUs (YHKIMHA; CTPOUTH
rpauKkd MHOTOUIEHOB C HMCIOJB30BAaHHWEM ammapara MaTeMaTHUYecKOro
aHaJM3a; MPUMEHATh MPOU3BOAHYIO JJI HAaXOXACHHUS HAWIy4dIlIEero
pelieHuss B MPUKIAIHBIX, B TOM YHCIIE COLHAIbHO-D)KOHOMHUYECKUX H

buznyecKuX 3aadax; HaXOAWTh TUIOMATU U OOBEMBI (PUTYP C TTOMOIIBIO




HUHTCrpaga;, HNpUBOAWUTL HNPHUMEPbI MATCMATHYCCKOIO MOACIUPOBAHUA C

noMouibio AuddepeHunanbHbIX ypaBHEHUN

YMeHue onepupoBaTh NOHATHAMU: Tpaduk GyHKIIMU, oOpaTHAs (YHKIIUSA,
KOMIO3UIUS (DyHKIMHA, JWHEHHAas (QYHKUWS, KBaIpaTudHas (QYHKLUS,
pauMoHanbHass (QYHKLUS, CTENeHHass (QYHKLUUSA, TPUTOHOMETPUYECKHE
¢byHKIMM, OOpaTHBIE TPUTOHOMETPHYECKHE (YHKLWH, MOKa3zaTelbHas H
jgorapupmuueckass (QYHKIMH; YMEHUE CTPOUTh TIpapUKH H3YUYEHHBIX
GyHKUMH,  BBINOJHATH  nIpeoOpa3oBaHuss  rpaduKoB  (QYHKUHUH,
UCIOJIb30BaTh Tpa(UKK U1 U3yYEHUs MPOLECCOB U 3aBUCUMOCTEH, MpHU
pelIeHnH 33734y W3 JAPYTHX Y4eOHBIX MPEAMETOB M 3a1ad M3 peabHOU
KU3HHM; BbIpakaThb (OpMyJaMH 3aBHUCHUMOCTH MEXJy BEJIMYMHAMUY;
UCIIOJIb30BaTh CBOMCTBA U rpauku (QYHKUMHA Ui pElIeHUs] YpaBHEHUH,
HEpaBEHCTB M 3aJady ¢ MapaMeTpamMu; H300pakaTb Ha KOOPAMHATHOMN

IJIOCKOCTH MHO’KECTBA PELICHUN YPAaBHEHUM, HEPABEHCTB U UX CUCTEM

YMeHue pemiatb TEKCTOBBIE 3aJaud pPa3HbIX TUIOB (B TOM YHUCIE Ha
IPOLIEHTHI, AOJM U 4YacTH, Ha JBWKEHHE, paboTy, CTOMMOCTb TOBapoB U
yCIIyT, HAJIOTH, 33J]a4d U3 O0JIACTH YHpPAaBJIEHUS JUYHBIMH U CEMEHHBIMU
(buHaHCAMM); COCTaBJISATh BBIPAXKEHHUS, YpPaBHEHMs, HEPaBEHCTBA U UX
CHUCTEMBI IIO YCJIOBHIO 3aJa4dd, HCCIEIOBATH IOIYYCHHOE DEIIECHUE U
OLIEHUBATh MPaBAONOAOOHOCTh pPE3yJIbTATOB; YMEHHME MOJEINPOBATh
peanbHbBIE CUTyallMd Ha S3bIKE MAaTEMAaTHKH; COCTaBISATH BBIPAKEHHUS,
YpaBHEHUs1, HEPABEHCTBA U UX CUCTEMBI 10 YCIOBHUIO 3aJ1a4M, UCCIIEI0BATh
IIOCTPOCHHBIE  MOJIEJIM C  HCIOJb30BAHMEM  ammapara  anreopsl,

MHTEPIPETUPOBATH NOTYUECHHBIA pe3yIbTaT

YMeHue onepupoBaTh MOHATHUAMU: CpelHee apu]MeTHuecKoe, MeIHaHa,
HauOoJplllee U HaUMMEHbIlIee 3HAUEHUs, pa3Max, AUCIEPCUs, CTaHAapTHOE
OTKJIOHEHHE YHCIIOBOTO Habopa; YMEHUE H3BJIEKaTh, WHTEPIPETHPOBATH
uH(OpMalKIO, IPEJCTaBICHHYI0 B TabaMIax, Ha AUarpammax, rpadukax,
OTpakaroIlyl0 CBOWCTBA peaIbHBIX MPOIECCOB U SIBJIECHUIl; MPEICTaBIATh
UHPOpPMALIMI0O C TOMOIIbIO TabMWIl W  JAuMarpaMM; HCCIEl0BaTh
CTaTHUCTUYECKUE JlaHHBIE, B TOM YHUCJIE C NPUMEHEHHEM TIpadUuyecKux
METO/IOB M AJIEKTPOHHBIX CPEJCTB; Irpa)uyecku UCCIe0BaTh COBMECTHbBIE

HaOJIOZICHUS C TIOMOIIBIO TUarpaMM PacCeUBaHUs 1 JTMHEHHOW perpeccun

VYMeHne onepupoBaTh MOHATHAMU: CIy4alHBIA OIBIT W CIIy4ailHOe

CO6LITI/Ie, BEPOATHOCTDH cnyqaﬁHoro CO6BITI/I${; YMCHUC BBIYHUCIATH




BEPOSTHOCTh C HCIIONB30BaHUEM TpapUyecKuX METOJO0B; IPUMEHSThH
(GOpMyJIBI CIOKEHHS W YMHOXCHHS BEPOSTHOCTEH, (OpPMYIly IIOJHON
BEPOSTHOCTH, Gopmyiny bepHymnu, komOuHaTOpHBIE (akThl U (HOPMYIIHI;
OLICHMBATh BEPOATHOCTH pPEAIbHBIX COOBITHI; YMEHHE OIEpUpPOBATH
NOHATUSMH:  CIlydaiiHas BEJIMYMHA, pacIlpelelieHHe BEpOSTHOCTEH,
MaTEeMaTUYeCKOe OXKUAAaHWE, MUCIEPCHsl M CTaHAapTHOE OTKIOHCHHE
CIlydallHOW  BEJWYMHBI, (QYHKIMHA  PACOpEleNiCHHss W  IUIOTHOCTH
PaBHOMEPHOTO, ITOKA3aTEIFHOTO ¥ HOPMAIBHOTO PACHpEICICHHI; YMCHNE
MCTIOJIb30BaTh CBOMCTBA M3YYEHHBIX PACTpeACICHUN A pelIeHus 3a/ad;
3HAKOMCTBO C TIOHSTHSMH: 3aKOH OOJIBIINX YHCEN, METOJbI BEIOOPOUYHBIX
UCCIIC/IOBAHMIA; yMEHHE TPUBOJIUTH MPHUMEPHl TPOSBICHHUS 3aKOHA
OONBIIMX 4YHCEN B TNPHUPOJHBIX U OOIIECTBEHHBIX SBJICHUSX; YMEHHE
OTIEPHPOBATH TOHATUSMHU: COUETAHUE, NMEPECTAHOBKA, YHCIO COYETAHUH,
YHUCJIO  NEPeCTaHOBOK; OuHOM  HplOTOHA;  yMeHHE  NPHUMEHSTH
KOMOWHATOpHBIE (aKThl U PACCYXKACHUS U PEIICHUs 3ajad; OICHUBAThH
BEPOSITHOCTH PEaIbHBIX COOBITHH; COCTABIATH BEPOSTHOCTHYIO MOJIENb U

MHTEPIPETUPOBATH ITOIYYEHHBIN pe3yJIbTaT

YMmenue onepupoBaTh  MOHSATHUAMM: TOYKA, MpsMas, I[UIOCKOCTb,
MIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYUHA yTia, IJIOCKUN YroJl, IBYyIrpaHHbIN
YIoJI, TPEXTPaHHBIMA YIroJl, CKPEUIMBAIOIIUECS MPSAMbIC, MapAJIEIbHOCTh U
NEePHNEHANKYISIPHOCTh MPSAMBIX U IIJIOCKOCTEM, yTrod MEXIy NpSIMbIMH,
Yrojl MEXAYy MNpsIMOM H TUIOCKOCTBIO, YTrOd MEXIY IIOCKOCTSIMHU,
pacCTOHUE OT TOYKM JO IUIOCKOCTH, PACCTOSHUE MEXAY MNPSIMbIMU,
pacCTOAHUE MEXAY IJIOCKOCTSIMHU; YMEHHE HCIOJb30BaTh IMPU PEIICHUU
3aa4 u3ydyeHHbIe (DAKThl U TEOPEMBI MIAHUMETPUU; YMEHHE OIEHUBATh
pasMepbl OOBEKTOB OKPYXKAIOIIETO MHpPA; CTPOUTh MaTEMaTUYECKUE
MOJENIA C TOMOIIbI0 TEOMETPUYECKUX TMOHATHM M BEJIMYUH, pEIIaTh

CBA3aHHBIC C HUMU IMPAKTUYICCKUC 3a1a4n
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YMeHue onepupoBaTh MOHATHUSAMU: IUIOWAAb (QUIYpbl, 00BEM (UTYPHI,
MHOTOTPaHHUK, NPAaBUJIbHBI MHOTOTPaHHMK, CEYEHHE MHOTIOIDAaHHUKA,
Ky0, mMapajjenenumnes, Opu3Ma, NOUpaMuaa, (urypa U TOBEPXHOCTh
BpallleHHs, LWIMHIpP, KOHYycC, wmap, cdepa, miomans chepsl, IIOMmaib
MOBEPXHOCTU MHUPaMHIbI, NPU3MBI, KOHyca, LWIMHIpa, O0bEM KyoOa,
IPSIMOYTOJIBHOTO NapajUlefIenuneaa, MNUPaMUAbl, NPU3MBI, LWIMHIPA,
KOHycCa, IIapa, pa3BEPTKa MOBEPXHOCTH, CEYCHMsI KOHyca M LMJIMHAPA,

napajjiCJibHbIC OCH HWJIM OCHOBAHWIO, CCYCHHUC IIapa, IIJIOCKOCTb,




Kacaromasicsi cdepsl, IWIMHApPA, KOHYCa; YMEHHE CTPOHMTHb CEYeHHUE
MHOTOTPaHHHMKA, M300paXkaTh MHOTOTPAaHHUKH, (QUTYpHl M HOBEPXHOCTH
BpAICHUS, UX CEUCHHS, B TOM YHUCIIE C MOMOIIBIO IEKTPOHHBIX CPEJICTB;
yYMEHHE NPHMEHSTH CBOMCTBA T'€OMETPHUYECKHX (DUTYp, CAMOCTOSTEIHHO
(bopMyIHpOBaTh ONpPEENeHHS U3y4aeMbIX (UTYp, BBIIBUTaTh TUIIOTE3HI O
CBOMCTBAaX M MpPU3HAKAX T'€OMETPUYECKUX (UTyp, OOOCHOBBIBATH WIIU
ONpoBepraTh MWX; YyMEHHE MPOBOAUTH Kiaccuukanuioo Quryp 1o
Pa3MUYHBIM TIPU3HAKAM, BBINOJIHATH HEOOXOJUMBIC JOIOJHUTEIbHBIC

MOCTPOCHUS
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YMeHue onepupoBaTh HOHATHUSMH: JBIDKEHHE B  IPOCTPAHCTBE,
napaulebHBIA MEPEHOC, CUMMETPHsI Ha IUIOCKOCTH M B IMPOCTPAHCTBE,
MOBOPOT, mpeoOpa3oBaHue TMOMO00MS, TONOO0HBIE QUTYPHI;, YMEHUE
pacno3HaBaTh paBHbIE M MOJOOHBIE (UTYpHI, B TOM YHUCIE B NPHPOAE,
HCKYCCTBE, apXUTEKTYpe; HCIOJIb30BaTh T€OMETPUYECKIE OTHOLICHUS TPH
pEUICHUH 3aJady; HaXOJUTh TI'€OMETPUYECKHE BEIWYHMHBI (JUIMHA, YTOI,
Iomaab, 00bEM) NpU PEHICHUH 33/1a4 U3 IPYTUX YYEOHBIX MPEIMETOB H
U3 PEAIbHOM JKU3HU; YMEHHE BBIYUCIATH TCOMETPHYECKHE BEIUYMHBI
(HA, yroiy, IUIOMAah, OO0BEM, IUIOUIA/b TOBEPXHOCTH), HCHOJIB3YS
U3y4eHHbIe (OPMYJbI MU METOJbl, B TOM YHMCIE: IUIOIAAb MOBEPXHOCTH
NUpaMUIbl, IPU3MBI, KOHYyca, LUWIMHJIpA, MJouiaab cdepsl; o0bEM Kyoa,
NOpSMOYTOJBHOTO  TMapajlieNenunesia, MUPaMUAbL, MPU3MBL, IHIHHIPA,

KOHYca, [I1apa; yMEHHE HaXOIUTh OTHOIIEHNE 00BbEMOB MOJIOOHBIX QUTYp
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VYmMmenune ONCprUpOBaATH MOHATUAMU: MPAMOYTOJIbHAA CHUCTEMa KOOPAWHAT,
BEKTOp, KOOPJAWHATHI TOYKH, KOOPIUHATHI BEKTOpPa, CyMMa BEKTODOB,
NPOM3BEJICHUE BEKTOpa HAa 4YKCJIO, pa3JIOKCHHWE BEKTopa Mo 0Oa3wucy,
CKaJISIpPHOE TPOU3BEJCHHE, BEKTOPHOE TPOM3BEICHHUE, YOI MEKIY
BCKTOpaMH; YMCHUC HCIIOJb30BaTh BeKTOpHI)II\/’I u KOOp)IHHaTHBIfI METO/

JAJI pCHICHU A TCOMCTPHUICCKUX 3adaY U 3a/ia4 JpYyTHUX y‘-Ie6HBIX npeamMcToOB

YMeHne BeIOMpATh MOAXOASIIUA METOJ VTS PEIIeHUs 3a]]a4H; TOHUMaHNe
3HAYUMOCTH MaTeMAaTUKU B H3yUYEHUU TMPUPOTHBIX M OOIIECTBEHHBIX
MPOIECCOB M SIBJICHUM; YMEHHE pacClo3HaBaTh MPOSBICHHE 3aKOHOB
MAaTeMaTUKU B UCKYCCTBE, YMEHHUE MPUBOAUTH MPUMEPHI MATEMaTUYECKUX

OTKPBITHI POCCUICKON U MUPOBOW MaT€MAaTHYECKOW HAYKH



INIEPEYEHD 9JIEMEHTOB COAEPKAHUS, IIPOBEPAEMBIX HA EI'D
11O MATEMATUKE

Koxa

1.1

HpOBepﬂeMbIﬁ IJIEMEHT COACPKaHUSA

Yucna 1 BEIUUCIIEHUSA

Harypanbnsie u nensie yucna. [IpusHaky 1e1MMOCTH LEIbIX YUCEI

Panmonanbupie  ymcna. OOBIKHOBEHHBIE U JIECATHYHBIC JPOOH, MPOICHTHI,

b2 0OeCKOHEUHBIEC IEPUOTUYECKUE IPOOH
13 Apudmerndeckuii KOpeHb HATypalIbHOU cTerneHu. JeHcTBUS ¢ apuMeTHIeCKUMU
' KOPHSIMU HaTypajIbHON CTENEHU
1.4 Crenens ¢ 1enbiM nokaszarenaeM. CTeneHb ¢ pallMoOHaNIbHBIM IoKa3aTeseM. CBolicTBa
' CTETEHU
15 CuHyC, KOCMHYC M TaHI€HC YMCJIOBOIO apryMeHTa. ApKCHHYC, apKKOCHHYC,
' ApKTaHT'€HC YUCIIOBOTO apryMeHTa
1.6 Jlorapudm yucna. JlecaTuyHble U HATypadbHbIE JOrapu(MbI
JeiictBuTtenpHble uucia. ApudpMeTHyYecKHe onepauud ¢ JIeHCTBUTENIbHBIMU
1.7 yrcnamu. [IpuOnmkEHHbIE BEIYUCICHHUS, TPABHUIIa OKPYTJICHUS, PUKHUJIKA U OIICHKA
pe3yJibTaTa BBIYUCIECHUM
1.8 [Ipeo6pa3oBanue BbIpakeHUN
1.9 KommnekcHeie uncna
2 YpaBHEHHS 1 HEPABEHCTBA
2.1 [enbie U APOOHO-pAIMOHATBHBIE YPAaBHCHHS
2.2 WppanmonansHeie ypaBHEHHUS
23 Tpuronomerpudeckue ypaBHeHUs
24 [Toka3zarenbHble U JOrapupMUUECKHE YPaBHEHUS
2.5 Lenblie u 1poOHO-palIOHANIbHBIE HEPABEHCTBA
2.6 WppanuonaibHble HEpaBEHCTBA
2.7 [Toxa3zaTenbHbIe U JOrapuPMHUUECKUE HEPABEHCTBA
2.8 Tpuronomerpuyeckue HepaBEHCTBA
2.9 CucreMbl U COBOKYITHOCTH YPaBHEHUN U HEPABEHCTB
2.10 VYpaBHEHHUsI, HEPABEHCTBA U CUCTEMBI C TapaMeTPaMH
2.11 Marpuiia cucTeMbl IMHEWHBIX YpaBHEHHA. ONpenenuTesIb MaTPUIIbI
3 DOyHKINUH U TPaPUKH




Oynkuus, cnocodbl 3amanHus ¢yHkuuu. ['padux ¢ynknuu. B3ammuo oOpaTHbIE

>l ¢ynkuuu. Yétheie n HeuéTHbIe PyHKIMU. [leprnogmueckue GpyHKIuM
OO6nacTp ompeneneHuss W MHOXKECTBO 3HadeHMH ¢yHkumud. Hymm ¢dyHKmm.
39 [IpomMexxyTKH  3HAKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKITUH.
' MakcumMymbl U1 MUHUMYyMBbl (QyHKUuM. HanGonbliee M HauMeHbllee 3Ha4YeHUE
(YHKLIHU Ha IPOMEXYTKE
313 CreneHHas (QyHKUMSA C HaTypaJllbHbIM M LedbIM Ioka3ateneM. EE cBoiictBa u
' rpa¢uk. CBoiicTBa 1 rpaduK KOpHS 1-Oi CTETIEHU
34 Tpuronomerpuieckue GyHKINHU, UX CBOICTBA U rpaduku
3.5 [Noka3zatenpHast u norapudmudeckas GyHKIHH, UX CBOWCTBA U TpapUKU
16 Touku paspeiBa. AcumMnToTel rpadukoB ¢GyHknwmidi. CBolicTBa  (YHKIHH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 [TocnenoBareabHOCTH, CIOCOOBI 3aJJaHUS MTOCIIEIOBATEIHPHOCTEN
3.8 Apudmerndeckas 1 reoMmeTpudeckas mporpeccu. @opmyiia CI0KHBIX MPOLIEHTOB
4 Havana maTemaTnueckoro anaimsa
4.1 [TpousBonnas Gynkuun. [IponsBoaHble 31eMEHTApHBIX GYHKLINN
[IpumeHeHHe MPOM3BOAHOM K HCCIEAOBAaHUIO (QYHKIMA Ha MOHOTOHHOCTh U
4.2 sKcTpeMyMbl. HaxoxxaeHne HauboNblIero 1 HauMEHBIIEro 3HaueHus: QyHKIMU Ha
OTpe3Ke
4.3 [TepBooOpaznas. MHTerpan
5 MHOX€eCTBa U JIOTUKa
5.1 MHOXecTBO, ornepaluy HajJ MHOKecTBamMu. J(uarpammer Ditiepa — Benna
52 Jloruka
6 BeposiTHOCTB M cTaTUCTHKA
6.1 OnucarenbHas CTaTUCTHKA
6.2 BeposTHOCTB
6.3 Kombunatopuka
7 I'eomerpus
7.1 Durypsl Ha INIOCKOCTU
7.2 [IpsiMble 1 TIOCKOCTH B MIPOCTPAHCTBE
7.3 MHororpaHHuKu
7.4 Tena 1 MOBEPXHOCTH BpaLCHUS
7.5 KoopauHatsl u BEKTOPBI
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