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MNOACHUTEJBHASA 3AIINCKA

VYuebnsiii Kypc «AnreOpa M Hayajga MaTEMaTUYECKOTO aHAIIU3a» SIBISETCS
OJIHUM W3 HauboJyiee 3HAYMMBIX B IPOrpaMMme cpefaHero oOiiero oOpa3oBaHws,
MTOCKOJIBKY, C OJTHOM CTOPOHBI, OH OOECTeUnBACT MHCTPYMEHTAIbHYIO 0a3y IS
U3YyYEHHUS BCEX €CTECTBEHHO-HAYUYHBIX KypCOB, a C IPYroi CTOPOHBI, (hopMUpYeET
JIOTUYECKOE U a0CTPAKTHOE MBIIIJICHUE O0YyYaloMIMXCS Ha YPOBHE, HEOOXOIUMOM
JUIsl OCBOEHUS MH(OpMATUKU, 0OIIECTBO3HAHMS, UCTOPHUH, CIOBECHOCTH U APYTHX
JUCHUIUIMH. B pamkax maHHOro y4eOHOro Kypca oOydarouiuecsi OBJIa/IeBaroT
YHHUBEpPCAJbHBIM S3BIKOM COBPEMEHHON HayKH, KOTopas (OpMyIHpyeT CBOU
JTOCTHXKEHHSI B MaTEMaTUUYECKOI popMe.

VY4eOHbIil Kypc anreOpbl M Hayald MAaTeMaTUYECKOTO aHalu3a 3aKia/lbIBacT
OCHOBY JJI YCIEUIHOIO OBJIQJCHUsI 3aKOHaMU (U3MKH, XHUMHUH, OHOJIOTHUH,
MOHMMAaHHUS OCHOBHBIX TEH/ICHIIMN Pa3BUTHUSI SKOHOMHUKH U OOIIECTBEHHOW JKU3HH,
MO3BOJIAET OPHEHTHUPOBATHCA B COBPEMEHHBIX IHMQPPOBBIX U KOMITBIOTEPHBIX
TEXHOJIOTHUSIX, YBEPEHHO HCIIOJIb30BATh UX ISl JalbHEHIIEro oOpa3oBaHUS U B
NOBCEIHEBHOM kM3HU. B TO ke Bpemsi oBlajieHHE aOCTPAaKTHBIMU M JIOTUYECKU
CTPOTMMHU KOHCTPYKIUSIMU anreOpsl M MaTEMaTHYECKOro aHall3a pa3BUBAET
YMEHUE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTHUHHOCTb, JOKAa3bIBAaTh
YTBEPKJICHUSI C TIOMOIIBIO MHIAYKLUUU U PacCyXAaTh JEAYKTHUBHO, HCIOIb30BATh
0000IIeHNEe W KOHKpETH3aluio, a0CTparupoBaHWE U aHAJIOTHIO, (OpMUpPYET
KpEaTUBHOE U KPUTUYECKOE MBIIIICHUE.

B xone uzyueHus yueGHOro kypca «Anredpa M Hayalla MaTeMaTH4YECKOTO
aHanu3a» oOydYarolIMecsl MOJY4YaroT HOBBIA OMNBIT PEIICHHs] MPUKIAJAHBIX 3ajad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMAaTUYECKUX MOJENIEH PEeajbHbIX CUTYAIlUH,
UHTEpPIPETAllUd  TOJYYEHHBIX  pPEUICHHHM, 3HAaKOMSTCA C  [pUMEpaMu
MaTE€MaTUYeCKUX 3aKOHOMEPHOCTEW B IpUPOJE, HAYKE U HCKYCCTBE, C
BBITAIOIIMMUCS MATEMAaTUYECKUMU OTKPBITHSIMHA U UX aBTOPAMHU.

VYyeOHblii Kypc 00J1aZjaeT 3HAYUTENbHBIM BOCIHUTATEIbHBIM MOTEHIIMAIIOM,
KOTOpPBIM peanu3yeTcs Kak uepe3 Yy4eOHbI MaTepuall, CHOCOOCTBYIOUIUI
(GbOpMHUPOBAHUIO HAYYHOTO MHUPOBO33PEHHS, TaK M depe3 crenuduxy ydeOHOM
NEeATeTbHOCTH, TpPEOyIomeH TMPOJOIKUTEIHPHOW KOHIIGHTpAIMd BHUMAHUSA,
CaMOCTOATEIbHOCTH, AKKYpPaTHOCTH M  OTBETCTBEHHOCTH 3a IOJYYEHHBIH
pe3ynbTar.

B ocnoBe Mmeroauku oOyueHus aiareOpe M HadajlaM MaTEeMaTHYECKOTO
aHaJln3a JEKUT ACSITebHOCTHBIN NPUHIUI 00yUYEeHHUS.

B crpykType yueOHOro kypca «Anrebpa M Hadajga MaTeMaTH4YECKOTO
aHaJIKM3a» BbIJICJICHBI CIEAYIOUIUE COACpKATEIbHO-METOUYEeCKue TuHuu: «Yucna
U BblUMCIEeHUsD», « DyHKIMU U Tpadukny, «YpaBHEHUS U HepaBeHCTBay, «Hauaia
MaTE€MaTUYecKoro aHainu3a», «MHoXkecTBa H JIoTMKa». Bce OCHOBHbIE



COJEPKATENbHO-METOANYECKHE JHHUM HW3YYalOTCsl Ha NPOTSHKEHUHM JBYX JIET
oOy4deHHusI Ha YpOBHE CpEIHEro oOIero oOpa3oBaHUs, €CTECTBEHHO OTOJHSIS
JpyT Ipyra U MOCTETEHHO HACHIIIAsICh HOBBIMH T€MaMU U pa3znenaMu. J[aHHBIHI
y4eOHBI KypC SBISIETCA HMHTETPATUBHBIM, IIOCKOJIbKY OOBeAUHSET B cebe
coJiepKaHMEe HECKOJIbKUX MAaTeMaTUYeCKUX JUCUUIUIMH, TakuX Kak anreopa,
TPUTOHOMETpPHUSI, MAaTEeMAaTHUYECKUN aHAINU3, TEOPUsS MHOXKECTB, MaTeMaTH4YecKas
jgoruka u apyrue. [lo Mepe Toro kak oOydaromiuecs OBIaAeBalOT Bc€ Oosee
HIMPOKUM MAaTEeMaTHYECKUM anmapaTroM, Y HUX MOCJeI0BaTeIbHO (HopMUpyeTcs u
COBEPILIEHCTBYETCS YMEHHE CTPOUTh MAaTeMaTHYEeCKyI0 MOJIeJh peajbHOM
CUTYallUH, PUMEHATh 3HAHUS, MOJYYCHHbIC MTPU U3YYCHUH Y4EeOHOTO Kypca, JUis
peIIeHUsI CAaMOCTOSITETFHO CHOPMYIUPOBAHHON MAaTeMaTUYECKON 3a7au, a 3aTeM
MHTEPIIPETUPOBATH CBOM OTBET.

CopnepxxarenpHo-MeTOIMYecKass JUHUS «Yucia W BBIYMCICHUS) 3aBEPIIACT
(GbopMUpOBaHNE HABBIKOB MCIOJIb30BaHUS JACUCTBUTEIBHBIX YHCEN, KOTOPOE ObLIO
Ha4yaToO Ha YPOBHE OCHOBHOTO 00111er0 00pa3zoBanus. Ha ypoBHe cpeaHero oo0Iero
oOpa3zoBaHusg 0co0O€ BHUMaHue yAensieTcss  (OPMUPOBAHHMIO  HABBIKOB
palMoOHATBHBIX BBIUMCICHUM, BKJIIOYAIOMINUX B CEOS MCIOIB30BAHUE Pa3IMYHBIX
dopM 3amucu 4yMcia, YMEHUE JelaTh NPUKUJIKY, BBIIOJHATH MNPUOIMKEHHBIE
BBIUMCJICHHSI, OLIEHUBATh YHUCIIOBbIE BbIpaXEHHS, pabOTaTh C MaTeMaTHYECKUMU
KOHCTaHTaMH. 3HAKOMbIE OOYYarOMIMMCS MHOXKECTBA HATypajbHBIX, IIEIBIX,
palMioOHaNbHBIX W JCHCTBUTENBHBIX  YHUCEN  JIOMOJHSIOTCS  MHOMXECTBOM
KOMIUIEKCHBIX 4YHCell. B KakIoM M3 3TUX MHOXECTB pPAacCMaTpUBAIOTCS
CBOMCTBEHHbIE €My cleuu(puUYecKue 3aJaud U ONepaluu: JeJIeHHE Haleno,
ONEPUPOBAHUE OCTaTKaMH Ha MHOXECTBE LIEJbIX 4YHCEN, 0coOble CBOMCTBA
palMoOHANBHBIX M HUPPAIMOHATBHBIX YKCeN, apu(METHIECCKHIE ONEpalni, a TaKkKe
U3BJICYCHUE KOPHS HATYpalbHOW CTETMIEHH Ha MHOXKECTBE KOMILJIEKCHBIX YHCEIL.
bnarogapsi mocienoBaTenbHOMY pacIIMPEHUIO Kpyra HCHOJIB3YEMBIX 4YHCEN M
3HaKOMCTBY C BO3MOXXHOCTSMU MX MPUMEHEHHS Ul PELICHUS Pa3iMyYHbIX 33734
dbopMupyeTcsi TPeCTaBICHNE O €IUHCTBE MATeMAaTUKH KaKk HayKH U €€ POJH B
MOCTPOCHUU MOJIEJICH PEalbHOTO MUpA, IMIMPOKO HCIOJB3YIOTCA 0000IIeHne M
KOHKPETH3AIHSI.

Jluaust «YpaBHEHHMSI M HEPABEHCTBA» pEaJU3yeTcs Ha MPOTSHKEHUH BCETO
oOyueHusi Ha YpOBHE CpeIHEero oOmiero oOpa3oBaHUs, MOCKOJIBbKY B KaXKJIOM
paznene IlporpaMMbl MpeayCMOTPEHO pEIIEHHWE COOTBETCTBYIONIMX 3a1ad. B
pesynbrate OoOydaromuecss OBIAAEBAIOT PAa3IMYHBIMH METOJAAMH  PEIICHHS
palMoHaNbHBIX, HpPpAalMOHAIbHBIX, IOKAa3aTeNbHbIX, JOTapUPMUUECKHX U
TPUTOHOMETPUUYECKUX ypAaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKxke 3ajad,
coaepKammx mnapamerpel. [lodydeHHblE yMEHHsI HIMPOKO HCHOJIB3YIOTCS MpH
UCCJEeNOBAHUM (DYHKIMI C TTOMOIIBIO MPOU3BOAHON, MPU PEIICHUHU MPUKIIATHBIX



3a]a4 W 3a7a4 Ha HaXOXKJIEHHE HauOOJBIINX M HAUMEHBIINX 3HAYeHUH (PyHKUIUU.
JlannHast copep:karenbHasi IMHUS BKIIIOYAaeT B ceOs Takke (OpMUPOBAHUE YMEHUN
BBIIIOJIHATh ~ pacy€Tsl 1O  (opMysnaM, MpeoOpa3oBaHUs  PALHOHAIBHBIX,
UppAIMOHAIBHBIX W TPUTOHOMETPUYECKUX BBIPAKECHUH, a TAKKE BBIPAKCHHUI,
coJlepKallluX CcTerneHu W Jiorapudmbl. brarogaps uzydeHuio anredGpandeckoro
MaTepuana NPOUCXOJUT  JAJIbHEWIee  pa3BUTUE  AITOPUTMUYECKOTO U
abCTPaKTHOTO MBILIUICHUS O0y4aroumxcs, (pOpMHUPYIOTCS HaBBIKU JIETyKTHBHBIX
paccyxJieHuid,  paboTbl C  CHMBOJBHBIMH  (QOopMaMu, MPEICTABICHUS
3aKOHOMEpPHOCTE W 3aBUCUMOCTEH B BHJI€ PAaBEHCTB U HEpPaBEHCTB. AnrebOpa
npemyaraeT 3(PQGEeKTUBHbIE HMHCTPYMEHTHI JUIsl PEIIECHUS MPaKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3a]1a4, HArJIAHO JEMOHCTPUPYET CBOM BO3MOMXHOCTH KaK
A3bIKA HAYKH.

ConepxxarenpHo-MeTOoIMYecKass JUHUS «DYHKIUM U TpapuKu» TECHO
neperjeTaeTcs ¢ IPYyTrMMH JIMHUSIMU y4e0HOro Kypca, IMOCKOJIBKY B KaKOM-TO
CMBICJIE 3aAa€T MOCIEA0BATEIbHOCTD U3YUEHU MaTepurana. M3ydeHue cTeneHHou,
MOKa3aTeJIbHOM, JIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIMMN, UX CBOMCTB
U rpaMKOB, UCIOJIb30BAaHUE (PYHKUMU 7Sl pelleHus 3a1ad U3 APYruX y4eOHBIX
IIPEIMETOB U PEAIBHON U3HU TECHO CBSA3aHO KAK C MAaTEMaTHYECKUM aHAIU30M,
TaKk W C pEHICHUEM ypaBHEHUN U HepaBeHCTB. [Ipu 3TOM Oonblloe BHMUMAaHHE
yaensercs (OPMUPOBAHUIO YMEHHUS BbIpaKaTh (hOpMyJaMu 3aBUCUMOCTH MEXKIY
pa3NUYHBIMM BEJIMYMHAMH, MCCIIEOBATh TMOJYyYEHHbIE (QYHKLIWU, CTPOUTH HX
rpaduku. Martepuan 3Toi coaepKaTeTbHON JTMHUN HAIEJIeH Ha Pa3BUTHE YMEHHM
Y HABBIKOB, ITO3BOJSIOIIMX BBIpAXKaTh 3aBUCHMOCTH MEXJy BEJIMYMHAMU B
paznu4HOil dopme: aHaTUTHYECKOU, Tpaduueckor u cioBecHOW. Ero m3yuenue
CIIOCOOCTBYET Ppa3BUTUIO  aJTOPUTMUYECKOTO MBIIIJIEHUSI, CIOCOOHOCTH K
0000IIEHUIO U KOHKPETHU3ALIUU, UCTIOJIb30BAHUIO aHATIOTHUM.

CopnepxarenpHas nuHuA «Hauvana MareMaTHyeckoro aHalin3a» IO3BOJISIET
CYILECTBEHHO PAaCIIMPHUTh KPYTI KaK MAaT€MaTHYECKHX, TaK W MPUKIAJHBIX 3a/ad,
JOCTYITHBIX 00YyYarolMMCs, TaK KaK y HHUX MOSBISIETCS BO3MOXKHOCTb CTPOUTH
rpa@uky  CIOXHBIX (YHKLIMMA, OMpEeAeNsaTh MX HauOONbIIME W HAUMEHbIIUE
3HAUEHHUS, BBIYUCIATH MIIOMAaAun (Guryp u oO0bEMBI TEJ, HAXOAUTh CKOPOCTH M
YCKOpeHHMsl TmpoueccoB. JlaHHasg coaep)kareinbHas JHHHUS OTKPBIBAET HOBBIE
BO3MOXXHOCTH IIOCTPOEHHUS MAaTeMaTHYECKHUX MOJENEH peanbHbIX CHTyaluH,
MO3BOJISIET HAXOJWUTh HaWJIydlllee peHIeHWe B TMPUKIATHBIX, B TOM YHCIE
COLIMAJIBHO-O)KOHOMHUYECKHX, 3aJladax. 3HAKOMCTBO C OCHOBaMH MaTeMaTH4e€CKOTO
aHanM3a CIoCOOCTBYET pa3BUTHIO aOCTPakTHOTO, (OPMAbHO-JIOTHYECKOTO |
KpPEaTHUBHOTO MBIIIJICHUS, (OPMHUPOBAHUIO YMEHUU pPACIO3HABATH MPOSBICHUS
3aKOHOB MaTeMaTHKH B HayKe, TeXHHKE U UCKyccTBe. OOydaroluecs: y3HaIT O



BBIJIAIONINXCSI PE3yNIbTaTaX, TOJYYCHHBIX B XOJI€ Pa3BUTHS MaTEeMaTUKH Kak
HayKH, U 00 UX aBTOpax.

CopeprkaTeabHO-METOANYECKass TUHUS «MHOKeCTBa | JIOTHKA)» BKIIOYACT B
ceOsi DJIEMEHTHl TEOPUU MHOXKECTB M MaTeMaTH4ecKou JOoruku. TeopeTuko-
MHOKECTBEHHBIE MPEJICTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIBHOU MAaTEMATUKU
U TIpeiaraloT HanOoJiee YHUBEPCAIBHBIA SI3bIK, OOBECTUHSIONINN BCE pa3eibl
MaTeMaTUKH H ©¢ TPWIOKEHUH, OHU CBS3BIBAIOT pa3HbIE MaTeMaTHYECKUE
JUCHUIUIMHBL W WX TMPWIOKEHUs B efauHoe wenoe. [loaTomy BaxxHO 1aTh
BO3MOXKHOCTh OOy4aroleMmycss MOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MAaTEMaTUKHU U MCIOJIb30BATh €r0 JJisi BHIPAXKEHUS CBOMX MBICIIEH.
JlpyruM BaXHBIM TPU3HAKOM MaTEMaTHKH KaK HayKd CJeAyeT IpPU3HAThH
CBOMCTBEHHYIO €U CTpPOTOCTh OOOCHOBAaHMM U CIIEIOBAHUE OIpPEACIEHHBIM
mpaBujaM  IMOCTPOCHMSI  JIOKa3aTelbCTB.  3HAKOMCTBO  C  3JIEMEHTaMu
MaTEMaTUYECKOM JIOTUKH CHOCOOCTBYET Pa3BUTHIO JIOTHUECKOTO MBIILICHUS
0Oy4JaroIMXcs, TO3BOJIIET UM CTPOUTH CBOM PACCYKIEHHUS Ha OCHOBE JIOTHICCKUX
npaBui, POPMUPYET HABBIKM KPUTHIECCKOTO MBIIIJICHHUS.

B yuebHOM Kkypce «AnreOpa W Hadajga MaTEMaTHYCCKOTO aHAIHM3a»
MPUCYTCTBYIOT OCHOBBI MAaT€MAaTHUYECKOTO MOJICIMPOBAHUS, KOTOpPbIE MPU3BAHbBI
croco0CTBOBaTh (OPMHUPOBAHUIO HABBIKOB TIOCTPOCHUS MOJIEICH peabHBIX
CUTyallMi, WCCIACAOBAHMS D3TUX MOJEIEH C TOMOIIBIO armapara aureOpbl |
MaTEMaTHYECKOTO aHajii3a, WHTEPIPETAMH TOJYyYEeHHBIX pe3yiabTaToB. Takue
3aJlaHUs BIUIETCHBI B KAKIIBIN U3 Pa3fIesioB MPOTPaMMBI, IIOCKOJIbKY BECh MaTepHall
y4eOHOT0 Kypca IIMPOKO HCIIOJB3YeTCs I pelieHus MPUKIaaHbX 3anad. [lpu
pPEIICHUH  pPEAbHbIX  MPAKTUYECKUX  3a7ad  oOydaroniuecss  pa3BHBAIOT
HAOFOMATeIbHOCTh, YMEHHE HaXOJIWUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
WCIIOJB30BaTh  AHAJIOTHIO, 0000maTh U KOHKPETU3UPOBATH  MPOOJIEMY.
JesitenbHOCT MO (OPMUPOBAHMIO HABBIKOB PEIICHHUS TNPUKIAJHBIX 3a7a4
OpraHu3yeTCsl B MPOIIeCcCe U3yUeHUs BCeX TeM yueOHOTO Kypca « Anredpa u Hadana
MaTEeMaTHYECKOTO aHATU3ay.

Ha wm3ydeHme ydeOHOTO Kypca «AnreOpa W Hadaja MaTeMaTHYECKOTO
aHanuza» oTBoauTcs 272 vaca: B 10 kimacce — 136 yacoB (4 yaca B Heneno), B 11
Kkiacce — 136 JacoB (4 4aca B HeJIEINIO).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Yucia ¥ BBIYHCIEHHUSA

Panmonanpabie unciia. OOBIKHOBEHHBIC U JICCATUYHBIC JPOOH, IPOIICHTHI,
OeckoHeuHble nepuoanueckue npoou. [IpumeHeHue apoOelt W MPOIICHTOB ISt
pellIeHus MPUKIIAIHBIX 3a7a4 U3 PA3JIUYHbIX OTpaciel 3HAHUM U PeaIbHOM KU3HU.

JlelictBuTenpHble yucia. PanuoHanbHbIE W UPpPALMOHAIBHBIE YHCIA.
Apudmernueckre  omepanuy ¢ JCUCTBUTEIBHBIMA  4YHCIaMd.  MoOyiib
JeWCTBUTEIBLHOTO YHCia U €ro cBoicTBa. [IpubmmkEéHHBIC BBHIYMCICHUS, TTPaBUIIa
OKpYTIJICHUS, MPUKHUJKA U OLICHKA PEe3yJIbTaTa BHIUYMCICHUH.

Crenenpr C 1ensIM HokazareneMmM. buHom Heiotona. HMcnosib3oBaHue
noAXosend (GOpMbI 3aMUCH JECHCTBUTEIBHBIX YACEIT JIJIs1 PEIICHUS TPAKTUYECKUX
3a/1a4 U NPEJCTaBICHUS JaHHBIX.

Apudmernueckuil KOpeHb HaTypajJbHON CTEIICHH M €T0 CBOWCTRA.

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

Jlorapupm uymcna. CpoiictBa jnorapu¢pma. J[leciTuyHble W HATypaJIbHbIE
JorapupMsl.

CuHyCc, KOCHMHYC, TaHI€HC, KOTAHT€HC YHCJOBOIO apryMeHTa. APKCHUHYC,
APKKOCHUHYC M apKTaHT'€HC YHMCIIOBOTO apryMEHTa.

YpaBHeHHS U HEPABEHCTBA

ToxaecTBa M TOXKIECTBEHHbIE TMpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHeHUs. PaBHOCWIIbHBIC YpaBHEHMSI M ypaBHEHMs-CleACTBUA. HepaBeHCTBO,
pellIeHNE HEPABEHCTRA.

OCHOBHBIE METO/IbI PEIICHUS 1EBIX U APOOHO-PAIIMOHATBHBIX YPABHEHUMN U
HEpPaBEHCTB. MHOTOwWIeHbl OT OJHOW TepeMeHHOW. JleneHue MHOrowieHa Ha
MHOIowieH ¢ ocrarkoM. Teopema be3y. MHoOrowiensl ¢  LEJIBIMUA
ko3pdunmenramu. Teopema Buera.

[IpeoOpazoBaHKs YHCIIOBBIX BRIPAXKEHUH, COACPIKAIINX CTETICHN U KOPHHU.

HppanmonaibHbie ypaBHEHHS. OcHOBHBIC METO/IBI pelieHust
UppalmoHaIbHbIX YPaBHCHUH.

[TokazarenbHble ypaBHEHHs. OCHOBHBIE METOJbI PEIICHHS TOKa3aTEIbHbIX

YpaBHCHUM.

[IpeoOpa3zoBaHue BhIpaXKEHHM, COACPIKAITUX JTOTAPU(DMBI.

Jlorapudmuueckue YpaBHEHHUS. OcCHOBHBIE METO/IbI pelieHus
Jgorapu(pMUUECKUX YPaBHEHUH.

OCHOBHBIE TPUTOHOMETPHUYECKHUE dbopMyIbI. [Tpeobpa3zoBanue

TPUTOHOMETPUYECKUX BBIPAXKEHUN. PellIeHre TPUroHOMETPUYECKUX YPAaBHEHUM.



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

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

DOyHKuHuU U rpadpuku

@®yHkius, crnocodbl 3aaHus (QyHkuu. B3anMHO o00paTtHble (QYyHKIUU.
Kommnosummst pyskiuii. I'paduk  QyHkuu. DineMmeHTapHbIE MpeoOpa3oBaHUs
rpaduKoB QyHKIIHIA.

OOusacTh ompeneneHuss 1 MHOKECTBO 3HaueHUd (yHkumu. Hymu QyHkum.
[IpomexxyTku 3HakonocTossHCTBA. UETHbIE 1 HeuéTHbIe (pyHKUMU. [lepuoanueckue
¢ynkuuu. IIpoMexyTkn MOHOTOHHOCTHM (PYHKIMU. MaKCUMyMbl U MUHHUMYMBI
¢ynkun. Hanbonpiiee 1 HauMeHblllee 3Ha4eHUsI (PYHKIIUN Ha IPOMEKYTKE.

Jluneiinasi, KBaJpaTuyHas W APOOHO-TMHEWHAs (QPYHKIUU. DJIEeMEHTapHOE
UCCJIEIOBAHUE U MTOCTPOEHUE UX IPaUKOB.

CrenenHast GyHKIMS ¢ HATypajIbHBIM U II€JIbIM MOKa3areneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa W rpaduKk KOpHS N-OM CTENEHU Kak (PYHKIMHA OOpaTHOM
CTENEHU C HATYPaJIbHBIM [TOKA3aTEJIEM.

[TokazatenbHass u Jjorapudmuyeckas (yHKIUHU, UX CBOWCTBA M Tpadukwu.
Hcnonb3zoBanue rpadgpukoB GyHKIMMA 715 pelIeHUs] ypaBHEHUH.

TpuroHoMmerpruueckass OKPYKHOCTb, OIPEAECICHUE TPUTOHOMETPUUYECKUX
(GYHKIMI YUCIOBOTO apryMeHTa.

QDYHKIMOHAIBHBIE 3aBUCUMOCTM B pEaJbHBIX IpoOIEccaX M SBJICHUSX.
['paduixu peasibHBIX 3aBUCUMOCTEH.

Hauana MaTeMaTH4ecKOro aHajaimn3a

ITocaenoBaTelbHOCTH, CHOCOOBI 3aJaHWsl IOCJIEAOBATENLHOCTEH. MeTox
MaTeMaTU4eCKON WHIYKLUU. MOHOTOHHBIE U OrpaHUYCHHbBIC
NOCJIEOBATENBHOCTH. VICTOpHSI BO3HUKHOBEHHSI MAaT€MAaTHYECKOIO aHaju3a Kak
aHann3a OECKOHEYHO MaJbIX.

Apudmernueckas U reoMeTpuueckas mporpeccuu. beckoneyHo yoniBaroias
reomerpuyeckas nporpeccus. Cymma O0€CKOHEUHO YOBIBAIOILIEH reOMEeTpUYECKON
IIPOTrpecCcruy. JINHEMHBIN U SKCIIOHEHIMAIBHBIN pocT. Yncio e. Popmyia CI0KHBIX
npoueHTOB. Mcnosb30BaHWEe TPOrpeccHH U PELICHUS peajbHbIX  3a1ad
MIPUKIIATHOTO XapakTepa.



HemnpepriBable ¢GyHKIIMM W WX CBoWcTBAa. TOukw paspbeiBa. ACHMITOTHI
rpajuxoB ¢yHkiuil. CBoiicTBa (QyHKIMI HENpPEpHIBHBIX Ha OTpe3ke. Merton
WHTEPBAJIOB JUISl PELICHHWs HEPaBeHCTB. [IprMeHeHne CBOWCTB HENPEPHIBHBIX
GyHKIUI 17151 penieHus 3a1a4.

ITepBas u BTOpas npousBoaHble GyHKIUU. Onpenenenre, reOMeTpUIECKU 1
buznyecKuii CMBICI MPOU3BOIHOM. YpaBHEHHE KacaTeabHOU K rpaduky QyHKIUH.

[TpousBogubie  anmemeHTapHbiX  ¢yHkiuil.  [IpousBogHass ~ CyMMBI,
IPOU3BENIEHUS, YACTHOTO U KOMIO3UINY (PYHKIIUH.

MHoskecTBa M JIOTHKA

MHOXeCTBO, Onepanuy HaJ MHOXECTBAMH W HX CBOMCTBA. JlMarpammel
Oiinepa—Benna. [IpuMeHEHHE TEOPETUKO-MHOXKECTBEHHOIO — ammapara i
ONMCAHUs PEAJbHBIX IPOLECCOB W SBICHUM, NPU PELIEHUU 3aJad U3 IAPYTUX
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTEeMAaTHUYECKOTO OOBEKTa, CIEICTBUE,
JI0KA3aTEIbCTBO, PABHOCHIIBHBIC YPABHEHHS.

11 KIIACC

Yucia 1 BbIYMCICHUS

HatypaneHble n nensle yucia. IIpumeHeHne npru3HakoB AECIUMOCTH LIEJIBIX
yucen, HauOonpmui oOmui aenurens (mamee — HOJl) u HamMeHbiiee ooOiee
kpatHoe (nanee — HOK), octaTkoB o Moayito, anroputma EBkinuaa 1is pemeHus
3a/1ay B LEJbIX YHCIIAX.

KoMmmnekcHble uucia. Anredpanueckass W TPUTOHOMETpUYECKas (QOpMbI
3alliCU KOMIUIEKCHOTO 4YHciia. ApudMeTrudyeckue omnepanud ¢ KOMIUIEKCHBIMU
yrcnamu. M300pakeHne KOMIUIEKCHBIX YHCEN Ha KOOPAWHATHOW IJIOCKOCTH.
®opmyna Myaspa. Kopau n-oii creneHu u3 KOMIUIEKCHOTO uucia. [Ipumenenue
KOMILJIEKCHBIX YMCEN JIs PEIICHUS (PU3HUYECKUX U TEOMETPUUYECKUX 3a]1a4.

YpaBHeHUs U HEPABEHCTBA

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

OTO60p  KOpHEH  TPUTOHOMETPUUECKMX  YpPaBHEHHMH C  MOMOILBIO
TPUTOHOMETPUUECKOU OKPY>KHOCTH. PerieHre TpuroHoMeTpu4ecKux HEpaBeHCTB.

OCHOBHBIE METOJbl PELICHUS IOKa3aTeIbHBIX U  JIOTapU(PMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/bI PELIEHUS UPPALUOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOABI PEUICHUS CHCTEM M COBOKYIHOCTEW PAILMOHAJIBHBIX,
UPpALMOHATBHBIX, TOKA3aTENbHbIX U JOTapU(PMUYECKUX YPABHEHHM.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C MapaMeTPaMHU.



[IpumeneHne  ypaBHEHUMM, CHCTEM W HEPABEHCTB K  PELICHUIO
MaTeMaTHYECKUX 3ajad M 3aJad U3 pa3IUYHbIX O0JacTell HAayKu U peanbHOMN
YKU3HH, UHTEPIPETALMS MOJYyYEHHBIX PE3YIbTATOB.

DyHKUMH U TPaPUKH

I'paduk xommoszunuu GyHKIUHA. ['eomerpuyueckue oOpa3bl ypaBHEHUH W
HEPABEHCTB Ha KOOPAMHATHOM IIJIOCKOCTH.

TpuronomeTrpuyeckue GyHKIINH, UX CBOWCTBA U TPaPHUKH.

['padrueckne meTonbl pelieHUs ypaBHEHM W HepaBeHCTB. ['paduueckue
METO/bI PEILICHHS 3a/1a4 C TapaMeTPaMH.

Hcnonb3zoBanue rpa@ukoB (QYHKIUN IS HCCIENOBAaHUS MPOIECCOB U
3aBUCUMOCTEM, KOTOpbIE€ BO3HHUKAIOT MPH PEUICHUW 3aady M3 JIPYTUX YYEOHBIX
MPEIMETOB U PEAIBHOMN KU3HMU.

Havasa MmaTeMaTH4€CKOr0 aHAJIN3a

[TpuMmeHeHre MPOU3BOJHON K UCCIIEOBaHUIO (QYHKIMII HA MOHOTOHHOCTH U
skcTpeMymbl.  Haxoxxaenue  HauOonbllero W HAaMMEHBUIETO0  3HAYEHUU
HEIMPEPbIBHON ()YHKLMHU HA OTPE3KE.

[IpyumMeHeHne NpPOU3BOJHON ISl HAXOXKICHUS HAWIYUIIEro peuIeHus B
IPUKIAAHBIX 3a]adax, JUIsl OINPENENCHHMs CKOPOCTH M YCKOPEHMs Ipouecca,
3aJlaHHOTO (HOPMYJION MK TpaduKoMm.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TMepBO0OOpa3HbIX. IlepBooOpaszHbie
aneMeHTapHbIX QyHKIuMH. [IpaBuna HaxoX1eHHs TepBOOOPA3HBIX.

WNuTterpain. I'eomerpuueckuit CMBICII VHTErpala. Brruncnenue
ornpenenéHHoro uurerpaia mo ¢popmyne Herorona-JlerOuua.

[TpumeHeHne uMHTErpaja s HAXOXKICHHS IUIOMAACH IUIOCKUX (QUIyp Hu
00BEMOB T€OMETPUUECKUX TEIL.

[Tpumepsl pemenuit auddepeHuuanbHbIX ypaBHEHUH. MartemaTuueckoe
MOJICJIMPOBAaHUE peajbHBIX TPOIECCOB € MOMOLIBI0  auddepeHIaTIbHbIX
YpaBHCHUM.



[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHHUA VYYEBHOI'O KVYPCA
«AJI'EBPA " HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBIA YPOBEHb) HA VPOBHE CPEJHEI'O OBIIETO
OBPA3OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIMTAHMS:

c(hOpPMHPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUaIOMIErocs KaKk aKTUBHOTO U
OTBETCTBEHHOTO  WIEHA  POCCHUHCKOrO  OOIIeCTBa,  MPEACTaBICHHUE O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SIBJICHUH,
IpoLeIyp TpaKIaHCKOro oOmecTBa (BBIOOPHI, ONPOCHI U JIPYroe), yMEHHUe
B3aMMOJICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHUM C HX
GYHKIUSAMU 1 HA3HAYCHUEM;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTh POCCUHCKON TpakIaHCKOW MICHTUYHOCTH, YBAKECHUS K
MPOIIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTUKH, LIEHHOCTHOE OTHOIIEHHE K
JOCTHXKEHUSAM POCCHMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIBI,
UCIIOJB30BAaHUE OATUX JOCTHKEHUW B JAPYrHX HayKax, TEXHOJOTrusax, cdepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

OCO3HAHHME JTYXOBHBIX IIEHHOCTEW POCCUHCKOrO Hapoaa, cPOPMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, STUUYECKOTO IMOBEICHUS, CBSI3aHHOTO C MPAKTUYECKUM
MPUMEHEHUEM JOCTHKEHUW HayKu U JEATEIbHOCThIO YYEHOTO, OCO3HAHUE
JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYMBOTO OYAYIIEro;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHPY, BKJIOUas SCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a/1a4, PEIICHHI, pacCyXI€HU, BOCHIPUUMUYHUBOCTh
K MaTEMaTUYECKUM acCleKTaM pa3IMuYHbIX BUIOB UCKYCCTBA;

S) pusUecKOro BOCIIUTAHMS:

cOPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATH MaTeMAaTUYeCKHe 3HAHUSA B
WHTEpecax 3JI0pOBOTO U 0€30MacHOro 00pas3a *KU3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 3JI0POBbIO (3I0pOBOE THUTAHHUE, COATAHCHPOBAHHBIA PEXKUM 3aHITHU U
OTJIbIXa, peryispHas (u3NYecKass aKTHBHOCTH), (PU3NUECKOE COBEPIIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AESATEIbHOCTHIO;

6) TPy10BOI0 BOCIIUTAHMS:

TOTOBHOCTh K TPYAY, OCO3HAHHME IIEHHOCTH TPYJOIO0Us, HHTEpeC K
pazmuuHbIM  chepaM  NMPOdECCHOHAIBHOM  JESITEIBbHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHHUSIMH, YMEHHE COBEpIaTh OCO3HAHHBIA BHIOOP
Oynymelr mnpodeccnrt W Ppeanru30BBIBATH COOCTBEHHBIC KU3HCHHBIE TIUIAHBI,



TOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTH4YeCKOMYy  OOpa30BaHHUIO U
caMOOOpa30BaHUIO HAa TMPOTSKEHUU BCEU >KU3HHM, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU MTPAKTUUECKUX 3aJ1a4y MaTeMaTUYeCKON HAMPaBJICHHOCTH;

7) 3K0JI0THYECKOr0 BOCIIUTAHUS:

c(OPMHUPOBAHHOCTh  JKOJIOTMUECKOW KYJIbTYphbl, TOHMMAaHUE BIUSHUS
COI[MATIbHO-?)KOHOMUYECKUX MPOIIECCOB Ha COCTOSIHUE MPUPOJHON M COLUAIbHON
Cpellbl, OCO3HAHHE TIIOOATBHOIO XapakTepa SKOJOTHYECKUX MPOOIEM, OPUEHTALIHS
HAa TPUMEHEHHE MATeMAaTHYEeCKUMX 3HAHMM JUIsl penieHus 3ajad B 00JacTu
OKPY’)KAIOIIEH Cpelibl, IUJIAHUPOBAHWE ITOCTYNKOB M OLEHKM HMX BO3MOYKHBIX
MOCJIEACTBUN JIJIS1 OKPY>KAIOILIEH CPEIbI;

8) HeHHOCTH HAYYHOTO MO3HAHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAyKH M OOIIECTBEHHOM  MPaKTUKH, [OHUMaHUE
MaTEMaTUYeCKOM HayKd Kak cdepbl 4YeIOBEUYEeCKOW ESITeIbHOCTH, ITAaroB €€
Pa3BUTUS M 3HAYUMOCTH ISl PAa3BUTHS LMBUJIM3AIMU, OBJIAJICHUE SI3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KYJIbTypOM KakK CpEJICTBOM IIO3HAHHUS MHpA,
TOTOBHOCTh OCYHIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JCSTEIbHOCTD
WHJMBUAYAJIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

IMo3naBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIe /1eiicTBUS

ba3oBble 1ornueckue aeiicTBU:

BBISIBIIATh M XapaKTePHU30BaTh CYIICCTBEHHBIC MPH3HAKH MaTEMaTHYCCKUX
OOBEKTOB, TIOHSTHM, OTHOIIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpEeJICIICHHS TIOHATUN, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHUS /17151 00OOIICHHS U CPaBHEHHU S, KPUTEPHUH MTPOBOAMMOTO aHAIN3A;

BOCIIpUHUMATh,  (opMymupoBaTh W  TPEOOpPa3OBBIBATH  CYKICHHS:
YTBEPAUTEIbHBIC U OTPUIATEIbHBIC, EAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIC,

BBISIBJIAITH MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3U U TTPOTUBOPEUHS
B (pakTax, JaHHBIX, HAOIIOJACHUSIX W YTBEPXKIACHUSX, MpejIaratb KPUTCPUH IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U POTUBOPEYUN;

JenaTh BBIBOABI C WCIOJB30BAaHUEM 3aKOHOB JIOTHKH, JEIyKTUBHBIX U
WHYKTUBHBIX YMO3AKIIOUCHHH, YMO3AKITIOUCHHH 110 aHAJIOTUH;

MIPOBOJIUTH CAMOCTOSITEIHHO JI0KA3aTEIhCTBA MATEMATHUECKUX yYTBEPKICHUN
(mpsiMBIE U OT MPOTUBHOTO), BEICTPAUBATh apTyYMEHTAINIO, IPUBOIUTH PUMEPHI U
KOHTPHPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXACHUS U BBIBOJIbI;

BBIOMpaTh crnoco0 pemieHuss ydeOHOW 3anauu  (CpaBHMBATh HECKOJBKO
BapMAaHTOB  peUIeHHs, BbIOMpaTh HamboJee MOAXOMAIIMM ¢ y4&ToM
CaMOCTOSTEIILHO BBIJICTIEHHBIX KPUTECPHUEB).



Bba3oBble ucciaenoBareJbcKue 1eHCTBUA:

UCITIOJI30BaTh BOIPOCHl KaK HCCIEI0BAaTEIbCKHI WMHCTPYMEHT IMO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,  (UKCHPYIOIIME  MPOTHBOpPEUHE,  MpoOJIeMy,
yCTaHaBJIMBAaTh MCKOMOE U JaHHOE, (OpPMHUPOBATH TUIOTE3Y, apryMEHTHUPOBATH
CBOIO MO3UIIUI0, MHCHHE;

IPOBOJUTH CAMOCTOSITENIbHO CIJITAHUPOBAHHBINA 3KCIEPUMEHT, UCCIEAOBAHUE
M0 YCTAHOBJICHHIO OCOOCHHOCTEN MaTeMaTHYeCKOTO 00bEKTa, SIBICHUS, MpoIliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX1y 00bEeKTaMHU, SIBJICHUSIMH, IIPOLECCAMU;

CaMOCTOATENHHO (OPMYIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3YJIbTaTaM
NPOBENEHHOTO  HAOMIOJIEHUs, HUCCIIEIOBAaHUS, OLIEHUBaTh  JOCTOBEPHOCTh
MOJIYYEHHBIX PE3yJIbTAaTOB, BEIBOJIOB U 000OIICHUI;

MPOTHO3UPOBAaTh BO3MOXKHOE PAa3BUTHE IIPOILIECCA, & TAKKE BBIABUIATH
MPEANOJIOAKEHHUS O €T0 PA3BUTHHU B HOBBIX YCIIOBHSIX.

Pabora c nnopmanmueii:

BBIABJIATh AeUIMTH MHPOpPMAIINHU, TaHHBIX, HEOOXOAUMBIX JIJIi OTBETA Ha
BOIIPOC U ISl pEUICHUS 3a/1auH;

BBIOMpaTh MH(POPMAIINIO U3 UCTOUHUKOB PA3JIMYHBIX TUIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh WHOOPMAIIUIO PA3IUYHBIX BHUIOB U
dbopmM TpeacTaBICHNUS,

CTPYKTYpHUpOBaTh WH(OpMAINIO, MPEACTABISIThL €€ B pa3duyHbIX (dopmax,
WJLTIOCTPUPOBATH TpaUuecKH;

OLICHUBATH HaJEXKHOCTh uHdopMaIuu o CaMOCTOSITEIILHO
chOpMYITUPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHBeEpPCAJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CY>KICHHUS B COOTBETCTBUU C YCIOBUSMU U
HeasIMU OOLIEHUS, SICHO, TOYHO, T'PAMOTHO BBIPAXKATh CBOIO TOYKY 3PEHHUS B
YCTHBIX M IHCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS MO XOAY PELICHHS 3a1auH,
KOMMEHTHUPOBATH MOJYYECHHBIN pE3yJIbTaT;

B X0/ 00CYXXJIeHUS 3a/JaBaTh BOMPOCHI MO CYLIECTBY 00CYX/1aeMOIl TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJICH, HAICJICHHbIE Ha IOUCK
pPELIEHHUs], COMOCTABIATh CBOU CYXKIEHUS C CYXKICHHSIMU IPYTMX YYAaCTHUKOB
nuainora, oOHapyKMBaTh pa3jiMdMe M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh pa3HOTIACHS, CBOM BO3PAKCHHUS;

IIPEACTABIATh PE3YJbTAThl PELICHUs 3a1a4i, dKCIIEPUMEHTA, UCCIEA0BAHNUS,
IPOEKTa, CaMOCTOSITENIBHO BBIOMpATh (OopMaT BBICTYIUIEHUS C YYETOM 3aaady
NPE3EHTALUN U OCOOEHHOCTEN ayIUTOPUH.

PerynsiTuBHbBIC YHHBeEpcaJbHbIe y4eOHbIEe AeHCTBUS



Camoopranusanus:

COCTaBIISATH IJIaH, aITOPUTM PEIICHUs 3a/1aul, BIOMPATh CIIOCOO pEelIeHUs ¢
y4ETOM UMEIOIIMNXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEM, apryMEeHTHUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI pELICHUHN C Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

BIAJCTh HABBIKAMH  TIO3HABATEILHON  pediieKCMH KaK  OCO3HAHMS
COBEpIIAEMbIX JCHCTBUM U MBICTUTEIBHBIX MPOILIECCOB, UX PE3YJIbTATOB, BIAJAECTh
croco0aMu CaMOINPOBEPKU, CAMOKOHTPOJISI TpoIlecca U pe3ysibTara pelIeHHUs
MaTeMaTUYECKOW 3a7a4H;

MPEABUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MPU PEUICHUU 33]a4H,
BHOCUTH KOPPEKTHUBBI B JEATECIIBHOCTh HA OCHOBE HOBBIX OOCTOATENIBCTB, HaHHBIX,
HalJEHHBIX OIIUOOK, BBISIBIEHHBIX TPYJHOCTEMH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSIM, OOBIACHITH MPUUUHBI
JOCTHKEHUSI WIIM HEJIOCTUKEHUSI PE3YJIbTaTOB JIEATEIbHOCTH, HAXOIUTh OIIHOKY,
JlaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAsl 1eATEILHOCTD:

MOHMMATh M MCIOJIb30BaTh MPEUMYIECTBA KOMAHIHOW U WHIUBUIYATBHOU
paboThl TpU pEHIeHHH Y4YeOHBIX 3a7ad, MNPUHUMATh Ieib COBMECTHOMU
JeSATEILHOCTH, TJIAHUPOBATh OPTaHM3AIMI0O COBMECTHOW pabOThI, pacrpeneisiTh
BUJIbI pabOT, JOTrOBapUBaThCs, OOCYX JaTh TMPOIECC M pe3yJabTaT padoOThI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B TPYNNOBBIX (opMax paboThl (0OCykaeHusi, 0OMEH MHEHUH,
«MO3TOBbIE IITYPMBD» W HWHBIE), BBINOJHATH CBOIO 4YacTh pabOThHl W
KOOPAMHUPOBATh CBOU JACHCTBHS C JPYTMMHM YJ€HAMH KOMAaHJbI, OLECHHUBATh
Ka4ueCTBO CBOETO BKJaja B OONIUI MPOAYKT MO KPUTEPUSIM, CPOPMYITUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICUCTBUS.

NPEAMETHBIE PE3YJIBTATBI

K xonmy obOyuenus B 10 kiacce oOydaromuiics MHOJYYUT CIEIyIOIINE
MPEAMETHBIC PE3yJIbTaThl TI0 OTACIBHBIM TeMaM pabouell mporpaMmbl y4eOHOTO
Kypca «AnreOpa u Havyajla MaTeMaTUYECKOro aHaIUu3a»:

Yucii1a ¥ BBIYUCTICHUSA

cBOOOJHO OIEpPUPOBaTh MOHATUSMU: palMOHAIBHOE YHCIO, OECKOHEeYHas
nepuoanueckas ApoOb, MPOLEHTHI, HWPPALUOHATBHOE YHCIO, MHOXKECTBa
pPaLMOHAIBHBIX U JEUCTBUTENBHBIX YUCET, MOAYJIb AEHCTBUTEIBHOTO YUCIIA;

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

MPUMEHSTh MPUONTKEHHBIC BBIYUCIICHUS, TIpaBUiIa OKPYTJICHUS, TPUKUKY H
OLICHKY PE3yJIbTaTa BBIUYNCIICHNN;



cBOOOZIHO OMEpUPOBATh TMOHATHUEM: CTENEHb C MENbIM TOKa3aTeleM,
UCITOJIB30BaTh MOAXOASANIYIO (DOPMY 3aIMCU IEUCTBUTENIBHBIX YHCEIT ISl PELICHUS
MPaKTUYECKUX 3a]1a4 U MPEACTaBICHUS JAHHbBIX;

CBOOO/IHO OIEpUPOBATh MOHATUEM: apU(PMETUUECKUN KOPEHb HATypalbHON
CTCIICHU;

CBOOOJIHO OIEPUPOBATH IMOHATHUEM: CTETIEHD C PALIMOHAIBHBIM [TOKa3aTeNIEM;

CBOOOZIHO OMNEpPUPOBATh MOHATHUSAMHU: JIOTapUPM UHKCIa, IACCATHYHBIE U
HaTypaJIbHbIE JIOTapU(PMBI;

CBOOO/IHO ONEPUPOBATH MOHATUSMU: CHHYC, KOCUHYC, TAH['€HC, KOTAHIEHC
YHMCIIOBOI'O apTyMEHTA;

OIEpUPOBATh MOHATUSIMH: APKCUHYC, aPKKOCUHYC M apKTAHI'€HC YMCIIOBOTO
apryMeHTa.

YpaBHeHMs U HEPABEHCTBA:

CBOOO/IHO OINEPUPOBATh MOHATHUSMHU: TOXKJECTBO, YpPaBHEHHE, HEPABEHCTBO,
PaBHOCHWJIbHBIE YPABHEHUS M YPABHEHUS-CIICJCTBUS, PABHOCUIIbHBIE HEPABEHCTBA;

OPUMEHATh Pa3jIMYHbIE METOAbl PEIICHHS pPalUOHAIBHBIX U JPOOHO-
palMOHAIBHBIX yPAaBHEHWI, NPHUMEHSATh METOJ HWHTEPBAJIOB JJIA PELICHUS
HEPAaBEHCTB;

CBOOOIHO OMNEpUpPOBaTh MOHATHUSAMHU: MHOTOWIEH OT OJIHOM IepeMEeHHOMH,
MHOTOWIEH C UeNbIMH KO3(PUIIMEHTaMU, KOPHM MHOTOWIEHA, MPUMEHAThH
JieJieHre MHOTOWIeHa Ha MHOTOYJIEH C OCTaTKOM, TeopeMy be3y u teopemy Buera
JUISl peLIeHus 3a/1ay;

CBOOOJIHO ONEpUpOBaTh MOHATUSMHU: CHCTEMAa JIMHEHHBIX YypaBHEHUH,
MaTpuLa, ONpPENEIUTENb MaTpulbl 2 X 2 M €ro TeOMETPUYECKUI CMBICI,
WCIIOJIb30BaTh CBOICTBA ompenenuTens 2 X 2 Juisl BBIYUCIEHUS €ro 3HayeHus,
NPUMEHATh ONPEAEIUTENIN JUIsl PEUIEHUST CUCTEMBbl JIMHEHWHBIX YpaBHEHUH,
MOJIEJINPOBATh PEAJIbHBIE CUTYalluH C IOMOUIBIO CUCTEMBI JINHEWHBIX YPABHEHUH,
UCCJIENOBATh IOCTPOEHHBIE MOJEIM C IOMOIIBI0 MaTpUIl W OIpPEAEIIHUTEIEH,
MHTEPHPETUPOBATH MOJYUECHHBIN PE3yJIbTaT;

UCIIOJIb30BaTh CBOMCTBA JIEUCTBHM C KOPHSIMHU Il MpeoOpa3oBaHUs
BBIPAKECHU;

BBITNOJIHATH MpeoOpa30BaHUs YHUCIOBBIX BHIPAXKEHUHN, COJEPIKAIINX CTETIEHU C
palMOHAIBHBIM ITOKA3aTeNEM;

UCITI0JIb30BaTh CBOMCTBa aorapupmMoB TUTSI npeoOpa3zoBaHus
Jgorapu(pMUYECKUX BbIPAKECHUI;

cBOOOJIHO OMNEpUPOBATh MOHATUSAMU: HppalOHAIbHBIC, MMOKAa3aTelIbHbIE U
JorapupMHuUecKre ypaBHEHHUs, HAXOAUTh UX PELICHHS C OMOIIBIO PABHOCHIIbHBIX
NEPEXOA0B HIIM OCYLIECTBIISAS IPOBEPKY KOPHEW;



IPUMEHATh OCHOBHBIE TPUTOHOMETpUUYECKre GOopMyIIbl JUIsl TPeoOpa3oBaHus
TPUTOHOMETPUUYECKHUX BBIPAXKCHHI;

CBOOOJHO ONEPUPOBATH IMOHSATUEM: TPUTOHOMETPHUUYECKOE YypaBHEHHE,
OPUMEHATh  HEOOXOAuMbIE (OpPMyJbl JUIsl  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX YPABHEHUM;

MOJEJIMPOBaTh peajbHbIE CUTYallMM Ha S3bIKE anreOpbl, COCTABIATH
BBIDAKECHHS, YpPAaBHEHMs, HEPAaBEHCTBA MO YCIOBHUIO 3a/Jauyd, MCCIEI0BATh
IOCTPOEHHBIE MOJIEIIU C UCIIOJIB30BAHUEM alapara ajreopsl.

DOyHKUMHA U TPaPuKu:

cBOOO/IHO ONEPUPOBATh NOHATUAMU: (PYHKIIHS, CIIOCOOBI 3a1aHusl (QyHKLUH,
B3aMMHO 0OpaTHble (QYHKIUHU, KOMHOO3UIMUSA (QYyHKUMWA, Trpaduk QyHKOUH,
BBIIIOJIHATH 3JIEMEHTapHbIE MIpeoOpa3oBaHus rpauKoB PyHKIUI;

CBOOO/IHO OIEpPUPOBATh MOHATUSAMU: 00JACTb ONPEIEICHUS U MHOKECTBO
3HaYeHUHN QPYHKUNU, HYJIH QYHKIHH, TPOMEXYTKHA 3HAKOTIOCTOSHCTBA;

CBOOOJHO ONEpUpPOBaTh IMOHATUSAMU: YETHBIE W HEYETHbIE (DYHKIMH,
NepPUOINYECKUE (PYHKIIUU, MPOMEKYTKH MOHOTOHHOCTH (PYHKIIMU, MAKCUMYMBI U
MUHUMYMBbI (DYHKIIMM, HaumOoJibllee M HauMEHblIee 3HaueHHe (YHKIHH Ha
IIPOMEKYTKE;

cBOOO/IHO ONEpPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HaTypalbHbIM U
HelabIM ToKa3zareneM, rpapuk CTeneHHOW (YHKUMU C HATypalbHbIM U ILEJIBIM
nokasareyieM, rpaduk KOpHsS N-Oi CTENEeHW KakK (DYHKIHH OOpaTHOM CTENEHu C
HATypaJbHbIM I10Ka3aTeJEM;

ONEepUPOBATh MOHATUSAMU: JIMHEWHAas, KBaJpaTU4Has U APOOHO-JIMHEWHas
(GYHKIMH, BBITOJHATH 3JIEMEHTAPHOE UCCIIE0BaHUE U IOCTPOCHUE UX TPapUKOB;

CBOOOJHO ONEpPUPOBATH MOHATUSMU: TOKa3aTellbHAas U JorapupmMuyeckas
(GyHKUMH, WX CBOMCTBA M rpauKH, HMCIOJIb30BATh MX TpaQUKHA [JIs PEIICHUS
YPaBHEHUI;

cBOOOIHO ONEpUPOBATH TMOHATUSMU: TPUTOHOMETPUYECKAsT OKPYKHOCTb,
OTpeJIeIeHHe TPUTOHOMETPUUECKUX (PYHKIIMN YHCIIOBOTO apryMEHTa;

UCIOJIb30BaTh rpaduku (YHKIMA I MCCIENOBAaHUA MPOLECCOB U
3aBUCUMOCTEN MpH pElIeHUH 3aJlay U3 APYrHuX y4eOHBIX MPEIMETOB U PealbHON
KU3HU, BBIPAXaTh (HOPMyJIaMU 3aBUCUMOCTH MEX]y BETUUMHAMU;

Havana maTeMaTH4eCKOro aHaJm3a:

CBOOOJHO ONEPHUPOBATH MOHATUAMU: apuMeTHUecKas M TeoMeTpuyecKas
nporpeccusi, 06CKOHEUHO yObIBaroIasi reoMeTpruiecKas Iporpeccusi, TMHEHHBIN U
HKCMOHEHLUAJIBHBIA POCT, GOpMyJia CIOKHBIX MPOLIEHTOB, UMETh MPECTABICHUE
O KOHCTAHTE;

UCIIOJIB30BaTh IMPOrPECCUU ISl PELIEHUs peajbHBbIX 3a4ad IMPUKIATHOTO
XapaKkTepa;



cBOOOIHO ONEPUPOBATH MOHATUAMU: MOCIENOBATENLHOCTD, CIOCOOBI 3a/1aHNUs
MOCIIEIOBATENbHOCTEH, MOHOTOHHBIE M OTPAHUYEHHBIC IOCIIEJOBATEIHLHOCTH,
MOHMMATh OCHOBBI 3apOXACHHUS MAaTEMaTHYEeCKOro aHajiu3a Kak aHajau3a
OECKOHEYHO MaJlbIX;

CBOOOIHO OIEpPUpPOBaTh IOHATUSMHU: HENPEPbIBHbIE (DPYHKUMU, TOYKHU
pa3pbiBa rpaduka pyHKINN, aCUMITOTHI Tpaduka QyHKIINH;

cBOOOHO OIEpHpPOBaTh MOHATHEM: (GYHKIIUS, HEMpepbIBHAsS Ha OTpE3KeE,
IPUMEHATH CBOMCTBA HEMPEPHIBHBIX (DYHKIUH 17151 peLICHMs 3a/1a4;

CBOOO/IHO OIIEpUpOBaTh MOHATUSIMU: TIEpBas U BTOpas IPOU3BOIHBIC
byHKIUYU, KacaTenbHas K rpaduky GyHKIUM;

BBIUUCIISATH MPOU3BOJIHBIE CYMMBI, MPOU3BEACHUS, YaCTHOTO M KOMITO3UIIUU
IByX (YHKIUH, 3HATh IPOU3BOIHBIEC AIIEMEHTAPHBIX (PYHKIIHIA;

UCIIOJIb30BaTh T€OMETPUYECKUM U (PU3UUECKHI CMBICT MPOU3BOIHON Jif
pelieHus 3a1ad.

MHokecTBa M JIOTHKA:

CBOOOJIHO  OMEpHpPOBaTh  MOHATHUSMHU:  MHOXKECTBO, OMEpaluud  Hajl
MHO>KECTBaMU;

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

CBOOOJHO OMNEpPHPOBATh TMOHATHUSMU: OIpEAeIeHHE, TeopeMa, ypaBHEHHE-
CIIEJICTBUE, CBOMCTBO MaTeMaTHIECKOTO 00BEKTA, JOKA3aTEIbCTBO, PABHOCHIIHHBIC
YpaBHEHHUS U HEPABEHCTBA.

K xonmy oOyuyenus B 11 kjacce oOy4aromuics TOJYyYUT CIEIYIONTUE
npeIMeTHbIE Pe3yJIbTaThl MO OTIEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anrebpa 1 Hayaia MaTEMaTHYECKOTO aHAIIA3ay:

Yucsa v BBIYMCJICHUSA:

cBOOOZIHO ONEpUpOBaTh TMOHATUSIMHU: HATypalbHOE U LEJIO€ YHUCIIO,
MHO’KECTBa HATypalbHBIX M IIEJIBIX YHUCEJ, MCIOJIb30BaTh MPU3HAKHU JIETUMOCTH
uenbix yucen, HOJl n HOK HaTypasibHBIX 4McCen sl pelIeHus 3a1ay, IPUMEHSTh
anroput™m EBkinna;

CBOOOMHO OMEpUpPOBATh TMOHITHEM OCTaTKa [0 MOMAYNIO, 3aIlUChIBAaTh
HaTypaJIbHbIE YMCIIa B Pa3JIMYHbIX MO3UIIMOHHBIX CUCTEMAaX CUMCIICHMUS,;

cBOOOIHO ONEpUPOBATH MOHATHUSAMHU: KOMIUIEKCHOE YHCJIO U MHOXXECTBO
KOMIUIEKCHBIX YHCEJl, MPEACTABIATh KOMIUICEKCHBIE YMCIa B alreOpandeckol u
TPUTOHOMETPHUUYECKOHN (hopMe, BBITIONHATH apu(METHUIECKHE ONepalii ¢ HUMHU U
n300paxkaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHHS U HEpaBeHCTBA:



CBOOOJTHO OTEPUPOBATH MOHATHUSIMHU: HUPPAIMOHAIBHBIE, MOKa3aTeIbHBIC H
JorapuMUYECKHe HEPaBEHCTBA, HAXOAUTh WX PEIMICHUS C TOMOIIBIO
PaBHOCHUJIBHBIX MIEPEXO/IOB;

OCYHIECTBJISATH OTOOpP KOpPHEM TIpU pEIIEHUH TPUTOHOMETPUUECKOTO
YpaBHEHUS;

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

CBOOOJTHO ONEPUPOBATH MOHSATUSMU: CUCTEMA U COBOKYIMHOCTb YPAaBHEHUH U
HEPABEHCTB, PABHOCHJIbHBIE CUCTEMbBI U CUCTEMBI-CIIECACTBHS, HAXOAUTh PEIICHUS
CHUCTEMBI U COBOKYITHOCTEW PalMOHAIBHBIX, UPPALUOHAIBHBIX, TOKA3ATEIbHBIX U
JorapupMUUYECKUX YPAaBHEHUN U HEPABEHCTB;

peuarp palOHaJIbHbIE, VppalUOHAIbHBIE, IIOKa3aTeJbHbIE,
gorapuMUYECKe U  TPUTOHOMETPUUECKHE YpaBHEHHUS U  HEPaBEHCTBA,
coAepKalye MOIYJIU U apaMeTpPhI;

MPUMEHSIThH TpauuecKue METOIbI JIJIsl PEIICHUS] YpaBHEHUN U HEPABEHCTB, a
TAKXKE 3a71a4 C MapamMeTpaMu;

MOJICIMPOBATh peajbHbIE CHUTyallMM Ha S3bIKE ainreOpbl, COCTABISTH
BBIDAKCHUS, YPAaBHCHMS, HEPABEHCTBA M HX CHUCTEMbI MO YCIOBUIO 3aJa4H,
UCCIIEIOBAaTh TMOCTPOCHHBIE MOJEIM C MCIOJIB30BAHUEM allapara aareopsl,
MHTEPIPETUPOBATH NOJTYUYCHHBIN PE3YJIbTAT.

DYyHKIUHN U TPAPUKHU:

CTpOUTh TpadUKH KOMIO3UIMK (PYHKIIUH C TOMOIIBIO 3JIEMEHTAPHOTO
MCCJICIOBAHUS 1 CBOMCTB KOMIO3UIIMU JABYX (DYHKITHIA;

CTPOUTH TEOMETpUYEeCKHe oOpa3bl YpaBHEHUW U  HEPaBEHCTB  Ha
KOOPJUHATHOM TJIOCKOCTH;

CBOOOJTHO  ONEPUPOBATH TMOHSTHAMHU: TpPaQUKA TPUTOHOMETPHUUECKHUX
(yHxmii;

NPUMEHITh (GYHKIMU JJIS MOJECIMPOBAHUS W MCCICAOBAHUS peabHbIX
ITPOLIECCOB.

Hauana MmaTeMaTH4eCKOro aHAJIM3Aa:

WCITIOJI30BATh MPOU3BOIHYIO VISl UCCIIECOBAHUS (PYHKIITMM HA MOHOTOHHOCTH
Y OKCTPEMYMBI;

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

MCIOJIB30BaTh MPOU3BOAHYIO Ui HAXOXICHHUS HAWIYYIIErO0 pPEIICHUS B
MPUKIAOHBIX, B TOM 4YHUCIE€ COLUHUAIbHO-d)KOHOMUYECKMX, 3ajJadax, st
OTIpEJICICHHUs] CKOPOCTH W YCKOPEHHS TIpoliecca, 3aJaHHoro (Gopmynoi wim
rpaduKom;



cBOOOZIHO OMEpUPOBATh MOHATUSAMHU: TEPBOOOpa3Hasi, ONpeAeIEHHBIN
UHTETpaJl, HAXOJWUTh MEPBOOOpa3HBIC AIEMEHTAPHBIX (YHKIUNA ¥ BBIYHUCISATH
uHTerpan no popmyne Herotona-JleliOnua;

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

UMETh MpPEJCTaBICHHE O MaTeMaTHYeCKOM MOJEIMPOBAHUU Ha TpHUMEpe
coctaBieHus TudpepeHInaIbHbIX ypaBHEHUH;

pemiath MpHUKJIaJHbIe 3a7a4yd, B TOM YHUCIIE COI[HAIBHO-DKOHOMUYECKOTO H
¢u3nUecKoro xapakrepa, CpeJICTBAMUA MaTEeMaTHUIECKOTO aHAJIN3A.



TEMATHYECKOE IINTAHUPOBAHUE

10 KIIACC
KosnuuyectBo 4yacos DJIEKTPOHHbBIE
Ne HaumeHoBaHue pa3/ie/ioB U TeM (uudposbie) JdomoHuTeabHast
Konrpoasbnsie | IIpakTHyeckue
n/n MPOrpamMmbl Bcero oOpasoBaTe/ibHble | HHpoOpManMs
padoThI padoThI
pecypchbl
1 [ToBTOpEHME 4 1
2 JlericTBUTENbHBIC YHCTIA 0
3 Crenennast GyHKIUS 11 1
4 [TokazarenbHast PyHKIIHSL. 12 1
5 Jlorapudmuueckas QyHKIHUS. 17 1
6 Tpuronomerpuueckue GopMyIbl 18 1
7 TpUroHomeTpu4ecKue ypaBHEHHUS. 20 1
8 Tpuronomerpruueckue GyHKIUU 8 0
I < o
9 pPOU3BOJIHAS U €€ T€OMETPUUECKUI 20 0
CMBICII.

10 [ToBTOpEHUE. 11
11 Peseps. 7 0

OBIIEE KOJIMYECTBO YACOB I10 136 7 0

[TPOT'PAMME




11 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
n/n NPOrpamMmbl Bcero Kourpoanueie | - Ipakruteckue o0pa3oBaTte/ibHbIE
padoThI padoThI pecypesI
1 [ToBTOpEeHUE 8 0
) HCCJIGI[OBaHI:Ie (GYHKITUH C TOMOIIBIO 20 |
MIPOU3BOTHOM
5 Huterpan 14 1
7 OKOHOMHUYECKHE 3aJaUH 30 0
KomrnekcHeie yncna 8 0
10 Uucna 1 ux cBOMCTBA 10 0
12 Pelrenne HepaBeHCTB. 30 0
16 [ToBTOpEHME. 5 0
17 Peseps 11 0
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 136 2 0







ITOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KonuyecTBo yacos DJIEeKTPOHHbIE
Ne Hara uudposeie
n/n Tema ypoxa Bcero Kourpoanneie | - TIpaxruueckue u3yyeHusi | oOpasoBaTesibHbIE
padoThI padoThI pecypen
1 Bxoanas koHTpoabHas padbora 1 1
2 KBagparHbsle ypaBHEHUS U HEPABEHCTBA 1
3 Pemenuie HepaBeHCTB 1
4 Pemienue HepaBeHCTB 1
5 JleficTBUTENBHBIC YKCTIA 1
6 JleneHne MHOrOWwIEHa Ha MHOTOWIECH 1
7 Teopema besy 1
8 Pemenue ypaBHeHui 1
9 Pewenne ypaBHeHUI 1
10 Martpuia CUCTEMBI IMHEWHBIX YPABHEHUN 1
1 Ornpenenurens MaTPHUILLI 2X2, €T0 !
Tr€OMETPUYECKHUM CMBICIT U CBOMCTBA
12 Brrunciienre 3Ha4eHUs MATPULLBI 1
13 Crenennas ¢pyHKIMS, €€ CBOWCTBA U |
rpaduk

14 B3aumuo obpartHblie GyHKIMN 1
15 PaBHOCWIIBHBIE ypaBHEHUS 1
16 HppaumnonanbHble ypaBHEHUS 1
17 Mertoasl peleHnst HppauuOHAIBHBIX 1




YpaBHEHUH

18 Pemienue ypaBHeHumit 1

19 HppaunoHanbHble HEPABEHCTBA 1

20 HppaunoHanbHble HEPABEHCTBA 1

21 Ypok 000011eHNS 3HaHUN 1

2 Konrtponsnas padora Ne 1: 1
"NppannonaibHble ypaBHEHUS"

23 Pezeps 1

24 [TokazarenbHas pyHKIMS, €€ CBOWCTBA U 1
rpaduk

25 Hcnons3oBanue rpajl)m(a byHKIUYU A5 |
pelieHus ypaBHEeHU

2% OcCHOBHBIE METO/BI pemerm q
MOKa3aTeIbHBIX YPaBHECHUN

27 Pemenue ypaBHeHui 1

28 Pewenne ypaBHeHUI 1

29 Pemenue ypaBHeHui 1

30 Pemenue nokasareabHbIX HEPABEHCTB 1

31 ITokasaTenbHbBIE HEpABEHCTBA 1

32 Pemenue HepaBeHCTB 1

33 Pemenue HepaBeHCTB 1

34 Ypok 060011eH s 3HAHUH 1
KonTponbnas padora Ne 2:

35 "[lokazaTenbHble ypaBHEHUS U 1
HepaBeHCTBa"

36 Jlorapudmbr 1




37 Jlorapudm yucia 1

38 CgoiicTBa JiorapugmoB 1

39 CaoiicTBa iorapupmMoB 1

40 JlecATHYHBIE U HATypaJIbHBIE JTOTapH(PMbI 1

41 [IpeoOpazoBanms BEIpAKEHUH, 1
COJIepKALIHX JIOTapU(MBI

42 [IpeoOpa3oBaHue BEIpAXKCHUH, 1
COJIepKaLIUX JIOrapU(MBI

43 Jlorapudmuueckas GpyHKIms, e€ cBoiicTBa 1
u rpadux

44 Hcnonp3oBanne rpaduka GyHKIAHA 1151 |
peuieHusl ypaBHEHU I

45 OCHOBHbBIE METO/1bI PEeLLICHUS |
JorapupMUUECKUX ypaBHEHUN

46 Jlorapudmuueckue ypaBHEHHS 1

47 Pemenue ypaBHeHui 1

48 Jlorapugmuueckue HepaBeHCTBa 1

49 Pemennie HepaBeHCTB 1

50 Ypox 000011eHNS 3HAHU 1

51 KontponbHast padora Ne 3: ]
"Jlorapudmuueckue ypaBHeHHS"

52 Peseps 1

53 Pannannas mepa yrina. 1

54 CuHyC, KOCUHYC U TaHT€HC YHUCIIOBOIO :
aprymeHra

55 3HaKM CUHYCa, KOCHHYCa U TaHTeHCa 1




56 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 1
57 TpuroHomMeTpu4ecKkue TOXKIeCTBA 1
58 Cunyc, KOCUHYC ¥ TAaHT€HC YIJIOB a U - & 1
59 DopMyIIbI CIOKEHUS 1
60 DopMyJIbl CI0KEHUS 1
61 CuHyc, KOCUHYC M TAHT€HC JJBOMHOTO yriia 1
& CuHyC, KOCUHYC U TaHT€HC IIOJIOBUHHOT'O 1
yriaa
63 ®opMyIibl TPUBEACHUS 1
64 @opMyIIbl IPUBEACHUS 1
65 CyMMa 1 pa3HOCTh CHHYCOB 1
66 CyMMa 1 pa3HOCTb KOCUHYCOB 1
67 [IpeoOpa3oBanue TPUTOHOMETPHIECKUX !
BBIpKEHU N
68 Hpeo6pa30VBaHHe TPUTOHOMETPUUECKUX |
BBIpOKEHU I
69 Ypok 060011eHus 3HaHUH 1
70 KontponbHas pabora Ne 4: 1
"Tpuronomerpuueckue GopMynsr"
71 ApKCHHYC U apKKOCHHYC YMCIIOBOI'O 1
apryMeHra
72 YpaBHeHue cos X =a 1
73 YpaBHeHHE cOS X = a 1
74 VYpaBHeHHe sin X = a 1
75 VYpaBHeHue sin X = a 1
76 VYpaBHeHHe tg X = a 1




77

Pemenne ypaBHeHU

Pemenne TPUT'OHOMETPHUYCCKUX

78 YpaBHEHHH, CBOJAIINXCA K KBaIPaTHBIM !

79 Pemenue ypaBHeHui 1

20 Pemrenne TpUroHOMETpUYECKUX YPaBHEHUU |
BUJA: asin X + bcos x =¢
Perienue TpUroHOMeTpHUECKUX ypaBHEHUH

81 C TIOMOIIBIO PA3JIOKEHUS JI€BOM YacTH Ha 1
MHOXKHUTEN

2 OnHOpOIHBIE TPUTOHOMETPUYECKHE |
ypaBHEHMSI

83 Peurenue TpuroHoMeTpuueCKuX ypaBHEHUM 1

84 Pemenue ypaBHeHui 1

85 Pemenue ypaBHeHni 1

86 Pemenue ypaBHeHni 1

87 Pemenue npoctelnx HEpaBeHCTB 1

88 Pemenvie HepaBeHCTB 1

89 Ypok 060011eHus 3HaHUH’ 1

90 KonTponbnas padora Ne 5: |
"Tpuronomerpuyeckue ypaBHeHus"

o1 OO6macTh ornpeieNieHust © MHOYKECTBO 1
3HaYEHUH TPUTOHOMETPUUECKUX (YHKIUH.

9 YETHOCTH U HEYETHOCTD |
TPUTOHOMETPUUYECKUX (DYHKIIUH.

93 IleprogMYHOCTH TPUTOHOMETPUUECKUX 1

(GyHKIHH.




94 CaoiicTBa GyHKIIMH Y = COS X U € rpadux 1
95 CaoiicTBa GyHKIMH Y = sin X U €€ rpaduk. 1
96 CaoiicTBa pyHKINHU y = tg X U e€ rpaduk 1
97 OOpatrHble TPUTOHOMETPUYECKHE (DYHKIIUU 1
98 Ypok 00001eHHs 3HAHUH. 1
99 [TpousBoanas. [Ipenen pyHKINN. 1
100 HenpepbsBHOCTS QyHKITHH. 1
101 [ToHsiTHE TPON3BOAHOM. 1
102 [Ipon3BoiHas CTENIEHHON PYHKIINH. 1
103 [IpousBoHas CTETIEHHON QYHKIINU. 1
104 [IpaBuna nuddepeHnupoBaHus. 1
105 JuddeperurpoBanue cyMMsl, q
MIPOU3BEACHUSI.
106 HuddepennnpoBanne Npou3BeIeHUs, |
9aCTHOTO.
107 ITpou3BoHas CIOXKHON (PYHKIIUH. 1
108 ITpon3BoHas MOKa3aTebHOM (QYHKIMH. 1
109 [IpownsBonHas norapupmMuyeckoit pyHKINH. 1
110 Pewrenue 3ananuit. 1
11 [Tpon3BoiHBIE TPUTOHOMETPUUECKUX 1
byHKIUH
112 [Ipou3BoiHbIE 371EMEHTAPHBIX (QYHKITHIA. 1
113 I'eomeTpuyeCcKknii CMBICI IPOU3BOJIHOM. 1
114 VYr10B0oi# KO3 UIHEHT TPSAMOI. 1
1

115

VYpaBHeHHEe KacaTelbHON K rpaduKy




byHKIIUN

116 Pemenue 3amau 1
117 Pemenue 3anau 1
118 Ypok 00001IeHNS 3HAHUH. 1
119 [ToBTOpenue 10
120 Hrorosast koHTpOJbHAA pabota/BIIP 1
121 Peseps 7
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11 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
°
Jlj;-n Tema ypoka Bcero Korrpoarrsie | Mpaxrireckue fI[:;‘?eHI/Iﬂ :)Ig[()ba[:();?:eﬂbﬂble
padoThI padoThI pecypesI
1 [TpaBuna nquddepeHupoBaHusl. 1
) IIpon3BOHBIE CTEIIEHHOW U AJIEMEHTapHON |
byHKUIUM
3 [TIpon3BoaHbIE MOKA3aTEIBHON U |
JorapupMUUEcKoi (PyHKITHH
4 [Tpon3BOHBIC TPUTOHOMETPHUYECKUX |
byHKIMiI
5 Penrenne 3aganuii 1
6 Pemenne 3amanuii 1
7 Pewenue 3ananui 1
8 Pemenue 3anannii 1
9 BospacTtanue u yObiBaHNE QYHKIIMH 1
10 OKcTpeMyMbl QYHKIIUU 1
11 OKCcTpeMyMbl PYHKIUU 1
12 OKcTpeMyMbl QYHKIIUU 1
13 Pemienue 3aganuit 1
14 Heobxoaumoe 1 1ocTaTOuHOE YCIOBUE 1
KCTpEMyMa.
15 [TocTpoenue rpadgukoB QyHKIITIH 1
16 [Toctpoenue rpadukoB QyHKITUU 1




17 Cxema uccnenoBanus QyHKIHH 1
18 [TocTpoenue rpadgukoB GyHKIIIH 1
19 Haubonpiiee n HauMeHbllIee 3HAUEHUS 1
byHKIIUN
20 Pemenue 3ananuii. 1
21 Penrenue 3aganuii 1
22 Pemenue 3agannii 1
23 BoinyknocTs 1 Touku neperuda 1
24 Penrenne 3aganuii 1
25 Ypok 00001IeHNSs 3HAHUN 1
26 KonTponbnas padorta Ne 1: "I[Ipumenenue |
MIPOU3BOHOM K MCCIIEIOBAHUIO QYHKIIANA"
27 Pesepn 1
28 Peseps 1
29 [TepBooOpa3zHas 1
30 [TepBoobpaznas 1
31 [TpaBuia HaXOXKJIEHHS IEPBOOOPA3HBIX 1
32 Tabnuira mepBooOpa3HBIX 1
33 KpHBonHHeﬁH'fl';I Tpamnenus, popmana 1
BBIUNCJIEHMS €€ TIOUIa/IH.
34 WHurerpai. 1
35 Beluncrnenvie HHTErpaios. 1
36 Beluncnenue uHTErpanos. 1
37 Brruncnenue mnomaneit puryp c 1

MMOMOIIBIO UHTCTPAJIOB.




Brruncnenue 00bEMOB (UTYp € TOMOIIBIO

38 1
WHTETPAJIOB.
39 Peienue npakTuyeckux 3ajad. 1
40 Ypok 00001IeHNS 3HAHUH. 1
41 Konrponbnas padora Ne 2: "Unrerpan" 1
42 Penrenue 3amanuii. 1
43 Buapl miaTexen. 1
44 AHHYHUTETHBIE MJIATEXKU. 1
45 Penrenue 3amau. 1
46 Pemenue 3amau. 1
47 Pemenue 3amau. 1
48 Penrenue 3amau. 1
49 Pemenue 3amau. 1
50 Pemenne 3amau. 1
51 JuddepeHurpoBaHHbIe MIIATEKH. 1
52 Pemenue 3amau 1
53 Pemenue 3amau 1
54 Pemenue 3amau 1
55 Pemenue 3amau 1
56 Pemenue 3amag 1
57 Pemenue 3amau 1
58 Penrenue 3amau 1
59 Penrenue 3amau 1
60 Pemenue 3amau 1
61 JuddepenuripoBaHHbIE TUIATEKH 110 1




qacTiaM

62 Pemenue 3amau 1
63 Pemienne 3agau 1
64 Pemenne 3amau 1
65 Pemenue 3amau 1
66 Pemienne 3agau 1
67 [Tnarexxu mo Tabuie 1
68 Pentenue 3amau 1
69 Pemenne 3amau 1
70 Pentenue 3amau 1
71 Pentenue 3amau 1
72 Ypok 00001IeHHS 3HAHUH. 1
73 KommnekcHble uncia. 1
74 AnrebGpanyeckasi U TPUTOHOMETpUYEcKas |
3aM1Ch KOMIUIEKCHOT'O YHCIIa
75 ApudmeTrnueckue onepanuu c |
KOMIIIEKCHBIMH YHCIIaMHU
76 Pemenne 3amanuii 1
77 N300paxeHne KOMIJIEKCHBIX YHCeN Ha |
KOOPJAMHATHOM MJIOCKOCTH
78 Pemenne 3amanuii. 1
79 ®opmyna Myaspa. 1
[TpuMeHeHrne KOMIUIEKCHBIX YHCEI TSI
80 pemeHus: GU3NIECKUX U TEOMETPUUECKIX 1
3a]a4.
81 YucnoBble MHOXKECTBA. 1




82 JlemuMocCTh Yncent. 1
83 [Ipu3HaKku AeIMMOCTH. 1
24 [IpuMeHeHue MpU3HAKOB ACIUMOCTH 1
LEJIBIX YU CENl
25 [IpumMeHeHue MpU3HAKOB ACIUMOCTH 1
LIEJIBIX YUCEJI: OCTATKH 110 MOJYJIIO.
26 Anroput™m EBkiuza 1t pemieHus 3aaad B |
LEJIbIX YUCIIAX.
87 YETHOCTD U HEYETHOCTH YUCEIL. 1
88 UucnoBsle CBOMCTBA cTeneHen 1
29 Cpennee apudMeTHIECKOE H q
FEOMETPUUECKOE YHCEI.
90 ITocnenoBaTenbHOCTU U IPOTPECCUH. 1
91 HpoGHo - parmoHaIbHBIE HEPABEHCTBA 1
92 Pemenue nepaBeHcTB 1
93 JpoOHo - paliMoHalbHbIE HEPABEHCTBA 1
94 Pemenue nepaBeHcTB 1
95 WppanmonanbHpie HEpaBEHCTBA 1
96 Pemenne HepaBeHCTB 1
97 [TokazarenbHbIE HEPAaBEHCTBA 1
98 Pemienue HepaBeHCTB 1
99 Meron 3aMeHbI 1
100 Pemenne HepaBeHCTB 1
101 Pemenne HepaBeHCTB 1
102 Peuienne HepaBeHCTB 1




103 Pemenue HepaBeHCTB 1
104 Pelienue HepaBeHCTB 1
105 Jlorapudmuueckre HepaBeHCTBA 1
106 Pemenune HepaBeHCTB 1
107 MeTo/b1 perieHus JorapupMuIecKux |
HEPABEHCTB
108 Pemenue nepaBeHcTB 1
109 MeTton 3aMeHBbI 1
110 Pelnienue HepaBeHCTB 1
111 [TpumeHeHne CBOMCTB Jorapudma 1
112 Pemienne HepaBeHCTB 1
113 Pelnienue HepaBeHCTB 1
114 Pemenne HepaBeHCTB 1
115 Pemenne HepaBeHCTB 1
116 Pelenue HepaBeHCTB 1
117 Pemienne HepaBeHCTB 1
118 TpuroHomeTprudecKkue HEPABEHCTBA 1
119 Pelenue HepaBeHCTB 1
120 Ypox 0600111eHIS 3HAHUIA 1
121 IToBTOpEHME 1
122 IToBTOpEHHE 1
123 IToBTOpEHME 1
124 IToBTOpEHME 1
125 IToBTOpEHHE 1
126 Peseps 11
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJLTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

10 KJIACC

Kon
MPOBEPAEMOro
pe3yJbTara

1

HpOBepﬂeMme NnpeaAMETHBIC PE3YJIbTAThl 0CBOCHUSN OCHOBHOI1
06pa3OBaTean0ﬁ NnporpaMmmasl CpeaHET0 oﬁmero 06pa303a}mﬂ

Yucna U BRIYUCICHUS

1.1

OHepI/IpOBaTL MNOHATHAMU: PALUMOHAJIBHOC U HeﬁCTBHTCHbHOC quciio,
OOBIKHOBEHHAS U ACCATHYHAsA ,Z[p06]5, IIPOLCHTLI

1.2

BeimonHATe  apudmMeTrHueckue  omepaluM ¢ PalUOHAIBHBIMH |
JEHCTBUTEIIBHBIMU YUCIIAMU

1.3

BoimonHATe nprOnnKEHHBIE BEIUMCIEHMS, UCIIOJIBb3YS IIPABUIIAa OKPYTJICHUS,
JienaTh IPUKUIKY U OLICHKY pe3yibTaTa BBIYACICHUN

1.4

OnepupoBaTh NMOHATHAMM: CTENEHb C LEJNBIM IOKa3aTesleM, CTaHAapTHas
dopMa 3amMcu JIEHCTBUTENIBHOTO 4YMCJIA, KOPEHb HATypaJbHOM CTEIEHH,
MCIIOJIb30BaTh MOJAXOASANIYI0 (OpMY 3allMCU JEUCTBUTENBHBIX YHCEN JUIsS
peLIeHUs TPAKTUYECKHX 33]1a4 U MPEICTaBICHUS JaHHBIX

1.5

OnepupoBaTh MOHATUSMHU: CHHYC, KOCUHYC U TAaHT€HC NPOU3BOJIBHOTO YIJIa;
UCTIONB30BAaTh  3allUCh  TPOM3BOJIBHOTO  yryla  4epe3  oOpaTHbIE
TPUTOHOMETpHUYECKUE (DYHKIHH

ypaBHeHI/I}I " HECPABCHCTBA

2.1

OHepI/IpOBaTL IMOHATHUAMU: TOKIACCTBO, YPABHCHUC, HEPABCHCTBO, LECJIOC,
panroOHAJIBHOC, HppaiuOHAJILHOC YpaBHCHHC, HCPaBCHCTBO,
TPUTOHOMCTPHUYCCKOC YPABHCHUC

2.2

BoimonHaTe npeoOpa3oBaHus TPUTOHOMETPUUECKUX BBIPAXKEHUI M pelaTh
TPUTOHOMETPUYECKUE YPABHEHUS

2.3

BoimonHATe npeoOpa3oBaHus 1ENbIX, PallMOHANIbHBIX M HPPALUOHATIBHBIX
BBIDAKEHMM W pelmaTbh OCHOBHBIE THIIBI LEJIbIX, PAalUOHAIBHBIX U
MPPALMOHAIIBHBIX YPABHEHUN U HEPABEHCTB

2.4

HpI/IMeHﬂTI) YpaBHCHHA W HCEPABCHCTBA I PEIICHHUA MAaTEMATUUYCCKHX
3aJa4 U 3a]1a4 U3 pa3IU4HbIX 00J1acTel HayKu U pealbHOM KU3HU

2.5

MonenupoBaTh peanbHbIE CHTYallMd Ha S3bIKE anreOpbl, COCTaBIATh
BBIPOKEHHS, YPaBHEHUS, HEPABEHCTBA MO YCJIOBHIO 3aJa4M, HCCIIEIOBATH
MOCTPOCHHBIE MOJIEIU C HCTIOIb30BAaHUEM alllapara ainreopsl

OyHKIMH U TpaduKu

3.1

OrnepupoBaTh NOHATHAMU: (DYHKIHS, CTIOCOOBI 3aMaHus GYHKIIUH, 00J1acTh
ONpeNeeHusT W MHOXKECTBO 3HAYeHMH (QyHKIuHM, Trpaduk ¢yHKIUH,




B3aUMHO OOpaTHBIC (PYHKITUN

OnepupoBaTh NOHATHAMH: UYETHOCTH M HEYETHOCTh (QYHKIMH, HYIH

32 (GYHKIUH, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA
3.3 Hcnonb3oBath rpaduku GyHKIUN A1 pEIICHUS] ypaBHEHHUI
34 Ctpouth 1 yuTaTh rpadMKu JTUHEHHON (PYHKIIUHU, KBAIPATHIHON (YHKIINH,
CTeNeHHON (YHKIUH C LIEIbIM ITOKa3aTeIeM
Hcnonb3oBare rpadukn (GyHKUIMHA A7 KCCIEAOBAaHUS IPOLECCOB H
3.5 3aBHCHUMOCTEH MpH peIIeHUH 3aJad M3 JIPYrHX Y4YeOHBIX MpPEIMETOB U
pealibHOM JKHU3HU, BBIpaXaTh (POpMyIaMH 3aBUCMOCTU MEX]Ty BEeIMYMHAMHU
4 Hayana maremaT4eckoro aHanmsa
41 OnepupoBaTh MOHATUSAMHU: MOCIEAOBATEIBHOCTh, apudmernyeckas u
' reoMeTpHuYecKasl Iporpeccuu
40 OnepupoBaTh TOHATUAMU: OECKOHEYHO YOBIBAalOIIas TeOMeTpUuYecKas
' nporpeccusi, cyMmMa 6€CKOHEYHO yOBbIBaIOIIEeH reOMEeTPHUECKON MPOTrPECCHH
43 3aaBaTh MOCIEA0BATEIBHOCTH PA3IMYHBIMU CLIOCOOaMU
44 Hcnonp30Barh CBOMCTBA MOCIENOBATENBHOCTEW M MPOrPECCUd IS
’ pelleHUs peabHBIX 3aa4 IPUKIAJHOrO XapaKkTepa
5 MHoxecTBa U JIOTHKa
5.1 OnepupoBaTh NOHATUSMU: MHOKECTBO, ONI€pAIIUU HaJl MHOKECTBAMHU
Hcnonp30BaTh  TEOPETUKO-MHOKECTBEHHBIM — ammapar s ONKCaHUs
5.2 peasIbHBIX MPOLIECCOB U ABJICHUH, IPU PEIIEHUH 3a/1a4 U3 JPYTUX Y4eOHBIX
IIPEIMETOB
53 OnepupoBaTb  NOHATUSIMU:  ONpEJENIEHUE, TEOpeMa,  CIEJCTBUE,
JI0Ka3aTeJIbCTBO
11 KJIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThl 0CBOCHHSI OCHOBHOIM
NpoBepsieMOro .
00pa3oBaTeILHON NPOrpPaMMbl CpeIHero 001ero 00pa3oBaHus
pe3yJbTara
1 Yucna v BBIYUCICHUS
OnepupoBaTh MOHATHSAMH: HaTypalbHOE, LEJI0€ YHCIO0; HCIOIb30BaTh
1.1 MPU3HAKK JEIUMOCTH LEJIbIX YHCEN, pa3IoKeHUE YHClia Ha MPOCThIE
MHOKHUTENH JIJIs1 pelIeHUs 3a7a4
1.2 OrnepupoBaTh NOHATHEM: CTENEHB C PALIMOHAIBHBIM OKA3aTeleM
13 OnepupoBaTh MOHATUSIMH: Jorapudm 4ducia, AECITUYHBIE U HATypalbHbIE
’ sgorapuMel
2 YpaBHEHUS U HEPABEHCTBA




2.1

[IpumMeHaTh CBOWCTBA CTENMEHW I TPeoOpa3oBaHUsS  BBIPAKCHUM,
ONEepUpOBaTh MOHATUSAMHU: I[IOKA3aTeIbHOE YpaBHEHHE U HEPaBEHCTBO;
peliaTh OCHOBHBIE TUIIBI TOKA3aTEIbHBIX YPABHEHU U HEPABEHCTB

22

BeimonuATe  mpeoOpa3oBaHusl BBIPAKECHHUN, COACPIKAIIMX JIOTapH(MBI,
ONEepUpPOBATh TMOHATUSAMU: JIOrapu(MUYECKOE ypaBHEHUE U HEPaBEHCTBO;
peliaTe OCHOBHBIE TUIIBI JJOrapU(PMUUECKUX YPaBHEHHUM U HEPABEHCTB

23

Haxonuts penieHust npoCTEUIINX TPUTOHOMETPUYECKUX HEPABEHCTB

24

OnepupoBaTh NOHATUSIMU: CUCTEMA JIMHEHHBIX YPaBHEHUN U €€ PEILEHUE;
UCIIOJIB30BaTh CUCTEMY JIMHEHMHBIX YPAaBHEHUU I PELICHUs IIPAKTUYECKUX
3a1a4

2.5

Haxonuts perieHust npocTeHIIMX CUCTEM U COBOKYITHOCTEN pallMOHAIbHBIX
YpaBHEHUM U HEPABEHCTB

2.6

MO,I[GJII/IpOBaTL pCaIbHBIC CHUTyallUM Ha A3BbIKC anre6pLI, COCTaBJIATH
BBIPpAXKCHUSA, YPABHCHHS, HCPABCHCTBA W CHUCTEMBI 110 YCJIIOBUKO 3aJa4H,
HCCIICOOBATDH ITOCTPOCHHBIC MOJCIIN C UCITOJIb30BAHUCM aIlllapara anre6pLI

OyHKIMK U TpaduKu

3.1

OnepupoBaTh MOHATUSAMH: TEpHOAMYECKass (DYHKIHS, MTPOMEKYTKH
MOHOTOHHOCTH (YHKIWH, TOYKH HKCTpeMyMa (YHKIMH, HauOOJbIIee |
HaMMEHbIIIee 3HAa4eHUs (YHKIMHA HAa TMPOMEXKYTKE; HUCIOJIB30BATh WX JUIA
uccienoBaHus QyHKIMH, 33JaHHOM rpaduKoM

3.2

OnepupoBaTh MOHATHAMH: IpaUKU MMOKa3aTeIbHOM, JOrapupMuIecKkon u
TPUTOHOMETPUYECKUX (QYHKIMH; H300pakaTh HMX Ha KOOPJIWHATHOU
IUIOCKOCTH Y UCIIOJIb30BATh I PEILICHUS] yPaBHEHUI U HEPABEHCTB

33

N3006paxaTh Ha KOOPAUHATHOM IJIOCKOCTH IpaUKU JTUHEHHBIX YpaBHEHUN
Y UCITOJIB30BAaTh UX JUIS PEIICHUs] CHCTEMBI JIMHENHBIX YPaBHEHUI

3.4

Hcnonb3oBate rpaduku (yHKUMH [ HCCIEIOBAaHUS IPOLECCOB U
3aBHCUMOCTEH U3 IPYruX y4eOHBIX IUCLHUIUINH

Hauama MaTeMaTH4eCKOro aHajan3a

4.1

OnepupoBaTh MOHATUSMU: HENPEPBIBHAS PYHKIINS, TPOU3BOIHAS (YHKIIUH;
UCITOJIb30BaTh T'€OMETPHUUECKUN U (DU3MYECKHI CMBICT TPOM3BOJHON JUIS
pelieHus 3a1a4y

4.2

Haxomuts  mpou3BOAHBIE  3JEMEHTAPHBIX  (YHKIMM,  BBIYHUCIATH
MIPOM3BOJIHBIE CYMMBI, IPOU3BECHUS, YACTHOTO (QYHKIUI

43

Hcnonp30BaTh  MPOM3BOAHYIO  JUIsl  HCCienoBaHWs  (QYHKIUM  HA
MOHOTOHHOCTh U JIKCTPEMYMBI, TPUMEHATh PE3YJIbTaThl WCCIEAOBAHUS K
MOCTPOEHHUIO TPapUKOB

4.4

Hcnons30BaTh MMPOU3BOAHYIO [UIA HAXOXACHHUA HAWITYYHICro pPCIICHHUA B
MMPUKJIAAHBIX, B TOM YHCJIC COOUNAJIbHO-OKOHOMHUYCCKHNX, 3aadax

4.5

OnepupoBaTb MNOHATUSMH: [E€pPBOOOpa3Has M WHTErpaji; IOHUMATh
reOMEeTPUYECKUi 1 (PU3MUECKHI CMBICIT HHTETpaja




4.6

Haxonuths mepBooOpa3Hble 3JIeMEHTApHBIX (YHKINH, BBIYACISITh HHTETPAT
o ¢popmyne Herotona — JleliOnura

4.7

Pemate mpukiagHble 3alaud, B TOM YHUCIE COLMATbHO-IKOHOMHUYECKOTO U
(u3nvecKoro xapakrepa, CpeJicTBAMU MATEMaTHUECKOTO aHAIN3a




IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KITACC

HpOBepﬂeMblﬁ IJIEMEHT COAECPKaAaHUSA

Koxa
1 Yucna v BBIYKCICHUS
Panyonanehple  uyncina.  OOBIKHOBEHHBIE M JECATUYHbIE JIpOOU, TMPOLIEHTHI,
11 OeCcKOHEUHbIe NepUoANYECKHE IpoOH. Apru(MeTHUEecCKre ONepalty ¢ palMoHaIbHBIMU
' YrcIaMH, peoOpa3oBaHus YHCIOBBIX BhIpakeHUH. [Ipumenenune apoOeil 1 mpoueHToB
JUISl peIIeHUs] IPUKIIAIHBIX 3aJ1a4 U3 Pa3IMuHbIX OTpaciiell 3HaHUI U peasIbHOM KU3HU
JelicTBuTenpHble Yncia. PanoHanbHble 1 MppallMOHaIbHbIE YUCia. ApupMeTHIecKrue
1.2 | omepamuu ¢ JecTBUTENBHBIMU 4YuciaMu. [lpuOnukEHHbBIE BBIUUCIEHMS, IpaBUiIa
OKpYIJIEHUS, IPUKUJIKA U OLIEHKA pe3yJIbTaTa BHIYUCIECHUN
Crenensb ¢ 1enbiM nokaszareneM. CTangapTHast popma 3anicH AeHCTBUTENBHOIO YHCIIA.
1.3 | Hcnonp3oBaHue noaxoasueil GopMel 3amucu IeHCTBUTENBHBIX YUCEN JAJS peIlieHUs
IIPAKTUYECKUX 3a7a4 U MPEACTABICHUS JAHHBIX
14 Apudmerndeckuil KOpeHb HaTypanbHOM cTeneHu. JleWcTBUS ¢ apupMETHUECKUMU
' KOPHSIMHM HaTypaJbHON CTETIEHH
15 CuHyCc, KOCHMHYC U TaHI'€HC YHCJIOBOIO aprymeHTa. ApKCHHYC, apKKOCHUHYC,
apKTaHI€HC YHUCIOBOIO apryMeHTa
2 YpaBHEHHS 1 HEPABEHCTBA
2.1 ToxnecTBa U TOXKIECTBEHHbIE ITPe0Opa30oBaHus
59 ITpeoOpa3oBaHue TPUTOHOMETPUUECKUX BbIpaxkeHUH. OCHOBHBIE TPUTOHOMETPHUECKUE
' hopmyIbI
)3 VYpaBHeHHe, KOpeHb YypaBHeHHs. HepaBeHCTBO, pelleHHe HepaBeHCTBAa. Meroa
' WHTEPBAJIOB
2.4 Pemenue nenbix 1 JpoOHO-paLlMOHAIBHBIX YPAaBHEHUN 1 HEPABEHCTB
2.5 | Pemenue nppainoHaJIbHBIX YPaBHEHUN U HEPABEHCTB
2.6 Pemenne TpUroHOMETpUYECKUX YpaBHEHUN
57 [IpuMmeHeHre ypaBHEHU U HEPABEHCTB K PEIICHHI0 MaTeMaTHUECKHX 3aJ1a4 U 3a/1a4 U3
' pa3IMyYHbIX 00JacTel HayKH U peaibHOM KHU3HU
3 OyHKIUHU U TpapUKU
31 Oynkius, crnocodbl 3amanus ¢yHkuumu. ['paduk QyHkiuu. BzaumHOo oOpaTHbIE
' GyHKIUH
30 O6nactp ompeneneHuss W MHOXECTBO 3HadeHWH GyHknuu. Hymm ¢QyHKIMAH.

[TpoMexyTKH 3HAKOMOCTOSHCTBA. YETHBIE U HEUETHBIE (DYHKIIUU




13 Crenennas (yHKIMSI C HaTypaJbHBIM U TIENBIM TTOKa3aTeneM. E€ cBoiicTBa u rpaduk.
' CgoiicTBa 1 rpaduK KOPHS 71-0i CTETICHU
34 Tpuronomerpuyeckas OKpPYKHOCTb, ONpEICICHHE TPUTOHOMETPUYECKUX (YHKIUN
' YHCIIOBOTO apryMEHTa
4 Hauana maTtemaTndeckoro aHaausa
41 [TocnenoBarenbHOCTH, CIOCOOBI  3a/laHusl MOCJENI0BaTENIbHOCTEl. MOHOTOHHBIE
' MIOCJIEI0BATEIbHOCTH
ApudmeTrnueckass U reoMeTpuueckas mporpeccuu. beckoHeuHo yObIBaromas
49 reoMerpuueckas mnporpeccus. Cymma OecKOHEYHO YOBIBalOIIEd TIeOMEeTPUUEeCKOn
' nporpeccur. DopMmyiia CI0XKHBIX IPOLEHTOB. VCnonap30BaHWE NPOrpecCHH s
pELIeHUs pealibHbIX 3aa4 PUKIIAJHOTO XapaKTepa
5 MHoxecTBa U JIOTHKa
MHoxecTBO, omepanud Haj MHOXecTBamu. [luarpammbl Oinepa — Benna.
5.1 [IpuMeHeHHEe TEOPETHKO-MHOXKECTBEHHOIO —ammapara JUid ONMCAHUS PEeaJbHBIX
IIPOLIECCOB U SIBJICHUH, NIPU PELICHUH 3a/1a4 U3 IPYTUX YUEeOHBIX MPEIMETOB
5.2 Ornpenenenne, Teopema, CleCTBUE, J0Ka3aTeIbCTBO
11 KJIACC
Kon IIpoBepsieMbIii 3JI€MEHT COAEPKAHUS
1 Yucna v BIYUCICHUS
1.1 Harypanbnsie u nensie yncna. [Ipu3Haky 1e1MMOCTH LEIbIX YUCEI
1.2 Crenens ¢ pallMOHAIBHBIM MOKa3arenaeM. CBOKCTBA CTETIEHH
1.3 Jlorapudm yucna. JlecaTuyHblie U HaTypajabHbIE JOrapudmbl
2 YpaBHEHMS U HEPABEHCTBA
2.1 [TpeoOpa3oBanue BbIpaXKEHUH, COAEPIKAIINX JIOTapU(MBI
2.2 [TpeoOpa3zoBaHre BbIpaKeHHM, COIEpPKALIUX CTENIEHH C pallMOHAIbHBIM MOKa3aTelleM
2.3 ITprMepsl TPUTOHOMETPUUECKUX HEPABEHCTB
2.4 IToxazarenbHbIE ypaBHEHUS M HEPABEHCTBA
2.5 Jlorapudmuueckre ypaBHEHUSI 1 HEPAaBEHCTBA
r 6 CucreMsbl TMHENHBIX YpaBHEHU. PellieHne npukiaaHbIX 3a7a4d ¢ IOMOIIbIO CUCTEMBI
' JIMHENHBIX YpaBHEHUI
2.7 CucreMbl ¥ COBOKYITHOCTH PallMOHAIbHBIX YPAaBHEHUH U HEPABEHCTB
)8 [IpuMeHeHre ypaBHEHMI, CUCTEM U HEPABEHCTB K PEIICHHI0 MAaTEeMAaTUYECKUX 3a]ad
' ¥ 33/1a4 U3 Pa3IMYHbIX 00JIACTEH HAYKU U peaslbHOM KU3HH
3 DOyHKINUK U TPaPUKH
31 Oynkuus. [lepuoanueckue ¢yaxmun. I[IpomMexxyTkn MOHOTOHHOCTH (PYHKLHUH.
' MakcumymMbl ¥ MHUHUMYMBI (yHKIuH. HaunOomnblnee M HauMeHblIee 3HAYECHUE




GYHKIMH HAa IPOMEKYTKE

3.2 Tpuronomerpudeckue GyHKINU, UX CBOHCTBA U TpaduKu
3.3 [TokazaTenpHas u orapudmudeckas GyHKIIUU, ©X CBOWCTBA U IPaPUKH
34 Hcnonb3oBanue rpadukoB PyHKIUHN 1)1 PEIICHUS YPABHEHHUH M IMHEHHBIX CUCTEM
Hcnons3oBanue rpadukoB GyHKIUN I UCCIIEIOBAHUS MPOIIECCOB U 3aBUCUMOCTEH,
35 KOTOpbIE BO3HHKAIOT NpPU pEIIeHUH 3a7ad W3 JPYIHX YYeOHBIX INPEIMETOB H
peanbHOU KU3HU
4 Hauana matemaTudeckoro aHaausa
4.1 HenpepsiBabIe hyHKIMH. MeTO MHTEPBAIOB VISl PEIICHUS] HEPABEHCTB
4.2 [TpousBonHas Gpynkiuu. ['eomeTprueckuii 1 GU3NIECKUN CMBICI TIPOU3BOTHON
43 [TpousBoaHble 37€MEHTAPHBIX (PyHKUMNA. DOpMyabl HaXO0XKJIEHUS IPOU3BOJIHOM
' CYMMBI, TIPOU3BEICHUS M YACTHOTO (DYHKIIUN
[IpumeHeHre MTPOU3ZBOMHOM K HCCIEAOBaHUI0 (YHKIHUA HAa MOHOTOHHOCTh H
4.4 9KcTpeMyMbl. HaxosxaeHne HanOONbIIEro M HAaMMEHbBILIEro 3HaYeHUs (QYHKIUU Ha
OTpe3Ke
[IpuMeHeHre MPOU3BOJHOM JIJIsl HAXOKIAEHUSI HAWIYUYIIEro PEelIeHUs] B MPUKIaJHbIX
4.5 3ajavax, JUig OIpeAeNeHUs CKOPOCTH Ipoliecca, 3agaHHoro ¢GopMynoll win
rpagukoM
4.6 [TepBooOpaznas. Tabmuia nepBooOpa3HbIX
47 WuTerpain, ero reoMmeTpuyeckuil U GuU3NYECKuil cMbICI. Belunicienue uHTErpana mo

dbopmyrne Hetotona — JleitOuuia




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

Kon
NMPoBePSIEMOro
TpedoBaHus

IIpoBepsiemble TpeOOBaAHUSA K MPEAMETHBIM Pe3yJbTATaM OCBOEHHUS
OCHOBHOI1 00pa30BaTe/IbHOI MPOrPaMMBbI CPeIHEro 00111ero
o0pa3oBaHus

BJIaIICHI/Ie MCTOAaMHM [OKa3aTcCJIbCTB, AJITOpUTMaMM PCIICHHUA 3a/a4,
yMeHue ¢GOpMyIUpPOBATh M ONEPUPOBATh MOHATUAMHU: OIpPENEICHHE,
akcuoma, TeopeMa, CIEeACTBHE, CBOICTBO, NpU3HAK, JI0Ka3aTEIbCTBO,
paBHOCUIIbHBIE (DOPMYIHUPOBKH; MPUMEHSATh UX; YMEHUE (POpPMYIHPOBATH
o0paTHOE€ M IPOTUBOIOJIOKHOE YTBEPXKACHHUE, NMPUBOAUTH IPUMEPHl U
KOHTPIIPUMEPBI, HUCIOJB30BaTh METOJ MaTeMaTHYeCKOH WHIYKIUY;
MMPOBOAWTH A0KA3aTCIbHBIC PACCYXKACHUS MTPHU PCUICHUH 3a71a4, OUCHHUBATDb
JIOTUYECKYI0  TMPABUJIBHOCTh  PACCYXACHUW; yMEHHE  OINEepHUpOBaTh
MOHATHUAMU. MHOXKXCECTBO, MOAMHOXECTBO, OIICpallMd HAJl MHOXCCTBAMMU,
YMEHUE UCIOJIb30BaTh  TEOPETUKO-MHOXKECTBEHHBIM  ammapar  Juist
OmrucCaHusd pCajlbHBIX MPOUCCCOB U SIBJIEHUU U npu pCICHUU 3aaa4, B TOM
qHclie U3 JPYTUX Y4eOHBIX MPEIMETOB; YMEHUE ONEePUPOBATh MOHATHIMHU:
rpad, cBA3HBIN rpad, 1epeBo, MUK, Tpad Ha TVIOCKOCTH; YMEHHE 33]1aBaTh
U OMHCHIBATh Tpadbl pa3NIuYHBIMU CIIOCOOAMM; HCIIONBH30BaTh Tpadbl MpU

pelIeHU  3a1a4

YMeHne onepupoBaTh MOHATHUAMH: HATYpaJIbHOE YHCIIO, IIEJIOE YHUCIIO,
CTEIEHb C LIeJIBIM MOKa3aTeJIeM, KOPEHb HAaTypaJIbHOW CTEINEHU, CTENEHb C
paIrMoOHANTBHBIM TMOKA3aTeJIeM, CTETICHb C JIEHCTBUTEIIBHBIM TTOKa3aTelIeM,
norapudmM dUHCIa, CHUHYC, KOCHHYC M TAaHTEHC MPOU3BOJIBHOTO YHCIA,
OCTaTOK 10 MOJYJII0, PAIMOHAIBHOE YHCIIO, WPPAIHMOHAILHOE YHCIIO,
MHOXECTBAa HATYpaJIbHBIX, UEJIbIX, pAlMOHAIBHBIX, JACHCTBUTEIBHBIX
YHUCeN; YMEHUE UCTIOIB30BaTh MIPU3HAKHU JETMMOCTH, HAMMEHBITUN OOIIHiA
JIeNnuTeNh W HauMEHblee o0liee KpaTHOe, anroputMm EBkauaa mpu
pEIICHNH 3a/7a4; 3HAKOMCTBO C Pa3JIMYHBIMHU MO3UITHOHHBIMU CHUCTEMaMU
CUHCIICHUS; YMEHUE BHITIONHATH BHIUMCIICHUE 3HAUEHUH U peoOpa3oBaHus
BBIPOKEHHN CO CTETNEHSAMU W Jiorapudmamu, npeoOpa3oBaHusl APOOHO-
palMOHANBHBIX  BBIPAKEHHUM;  yMEHHE  ONEpUPOBaThb  MOHSITHUSMU:

MOCJICIOBATEIBHOCTD, apu(MeTHUecKass TPOTPECCUsi, TeoMeTpUYecKast




nporpeccusi, OeCKOHEYHO yObIBaromass reoMeTpudecKkas IpOTrpEcCHs;
yMEHHE 3a/laBaTh IIOCJIEIOBATEILHOCTH, B TOM YHCJIE C TIOMOIIBIO
PEKYPPEHTHBIX (OPMYJ; YMEHHUE OTIEPUPOBATH MOHATHUSAMU: KOMIUIEKCHOE
YHUCJIO, COMNPSDKEHHBIC KOMIUIGKCHBIE YHCIA, MOAYJIh W apryMEHT
KOMIUIGKCHOTO ~ 4mcia, ¢GopMa  3amucH  KOMIUIGKCHBIX — YHCET
(reomeTpuyeckasi, TPUTOHOMETpPUYECKas U ainreOpanyeckas), yMETh
MPOU3BOJUTh aApUPMETHUECKUE JIEHCTBUS C KOMIUICKCHBIMH YHCIIAMU;
MPUBOAUTH MPUMEPHI UCIOIB30BAaHUSI KOMIUIEKCHBIX YMCEN; ONEpPUpPOBATH
NOHATUSIMU:  MaTpuna 2X2  u  3%3, onpeieinuTeab  MaTpUlbI,

FGOMeTpI/I‘-IGCKI/II\/JI CMBICJI OIIPCACIINTECIIA

YMeHHe onepupoBaTh IOHATHAMHU: palMOHAIbHBIC, HPPALMOHAJIBHBIC,
[IOKa3aTeNlbHbIE, CTENEHHbIE, JIOTapU(PMUUYECKHE, TPUTOHOMETPUUYECKUE
YpaBHEHUs M HEPABEHCTBA, MX CHUCTEMBI, YMEHHE OIEPUPOBATH
HNOHATUSAMM: TOXXJECTBO, TOXKJECTBEHHOE IpeoOpa3oBaHME, ypaBHEHUE,
HEPaBEHCTBO, CHCTEMa YPABHEHUM M HEPABEHCTB, PABHOCHIBHOCTH
YpPaBHEHUH, HEPABEHCTB M CHUCTEM; YMEHHME peEllaTb YPaBHEHUS,
HEPaBEHCTBA M CHUCTEMBl C IOMOULIBIO pPa3IM4HBIX NPUEMOB; pEIIATh
YpaBHEHUs, HEPABEHCTBA U CHUCTEMBl C I1IapaMETpPOM; IPUMEHATH
YpAaBHEHUs, HEPABEHCTBA, MX CHUCTEMBI I PEIICHHUS MaTeMaTHYECKHUX

3aaa4 "1 3a/1a4 U3 pas3JIMIHbIX obOmacrei HAaYKH U peaanoﬁ KU3HU

YMeHue omnepupoBaTh MOHATHAMM: (DyHKOMS, YETHOCTH (YHKIMH,
NePUOANYHOCTh (YHKIMH, OrPAaHUYEHHOCTh (PYHKIUH, MOHOTOHHOCTh
byHKLIMH, KCTpeMyM (yHKIMH, HauOojbllee U HAaUMEHbIIEEe 3HAUCHHS
(GYHKIIMM Ha MPOMEXKYTKE, HENpepbIBHAS (YHKIIUS, aCUMIITOTHI rpaduka
¢byHKLMU, TepBas U BTOpas MPOU3BOAHAs (DYHKIMM, T€OMETPHUECKUN U
¢bu3nyecKuil CMbICII MPOU3BOAHOM, NEpBOOOpa3Has, ONpeIeTIEHHbII
UHTETpal; YMEHHME HaXOAMUThb AaCHUMITOTHI Tpaduka (GYHKUUH; yMEHHE
BBIUMCISATh  NPOM3BOJAHBIE CYMMBI, TMPOM3BEICHHS, YacTHOIO U
KOMIIO3UIIMN (YHKIMH, HAaXOAUTh ypaBHEHHE KacaTelbHOW K rpaduky
GyHKIMM; YMEHHE HaxOJIUTh MPOU3BOAHBIC 3JIEMEHTAPHBIX (YHKIIMIA;
YMEHHUE MHCIIONB30BaTh MPOU3BOJHYIO Ui HCCIeNOBaHUA (YHKIHH,
HaXOJUTh HAWOOJIbIIME M HAUMEHbIINE 3HA4YeHUs QYHKIUM; CTPOUTH
rpaduKd MHOTOYIECHOB C HCIIOJNIB30BAaHUEM arllapaTa MaTeMaTH4ecKoro
aHauu3a; IPUMEHATh MPOU3BOJHYI U HAXOXKJIEHHsS HAWIy4dlIero

pelmicHud B MNPUKIAAHBIX, B TOM YHCIIC COHHUAJIBHO-3KOHOMHUYCCKHUX U




bu3MYeCKUX 3a7a4ax; HAXOAUTh TUIOMAIU U OOBEMBI PUTYp C MTOMOIIBIO
UHTETpajia; MPHUBOAMWTH TPUMEPHl MATEeMAaTHYECKOTO MOICIHUPOBAHUS C

noMoIIbI0 T PepeHIInaNTbHBIX YPaBHEHUN

YMeHue onepupoBaTh NOHATUSAMU: TpaduK QyHKIMH, oOpaTHas (yHKINS,
KOMITO3UIMST (DYyHKUMH, JTUHEeHHas QYHKOMA, KBagpaTH4yHas (QyHKIHS,
pauvoHanmbHass (QYHKUUS, CTENeHHas (QYHKUUS, TPUTOHOMETPUYECKHE
¢GyHKIMH, OOpaTHBIE TPUTOHOMETpUYECKHE (YHKIWH, MOKa3aTelbHas U
jgorapupmuueckas (yHKIHUH; yMEHHE CTPOUTh TpapuKH H3yYSHHBIX
GyHKUIMA,  BBIMOJMHATH  TIpeoOpa3oBaHus  rpadukoB  (QyHKIUH,
UCTIOJIB30BaTh Tpa(uKH Ui U3Yy4EHHs MPOLECCOB M 3aBHCHUMOCTEH, MpH
peUIeHUH 331a4 M3 APYrHX y4eOHBIX NPEIMETOB M 3a7ad U3 pealbHOU
KU3HHU; BBIpaXaTh (OpMyJIaMH 3aBUCHMOCTH MEXIY BEIWYHMHAMHU;
UCIIOJIL30BaTh CBOMCTBA U TpaduKku (QYHKIMH U pEIIeHHs ypaBHEHHH,
HEpaBeHCTB M 33Jad C MapaMmeTpaMH; H300pakaTb Ha KOOPIUHATHOMN

IIJIOCKOCTH MHO’KECTBA PELICHUN YPAaBHEHH, HEPABEHCTB U UX CUCTEM

YMeHue pemaTh TEKCTOBBIE 3aJaud pa3HbIX TUIOB (B TOM 4YMCIE Ha
IIPOLEHTHI, AOJIM U YacTH, Ha JBUXKEHHE, pabOTy, CTOMMOCTb TOBapOB U
yCIIyT, HAJIOTH, 3a/a4d M3 00JACTH yNpaBlIeHUs JTUYHBIMU U CEMEHHBIMU
(¢uHaHCaAMM); COCTaBJISATh BBIPAKEHUS, YPAaBHEHMs, HEPAaBEHCTBA U HUX
CHUCTEMBI IIO YCJIOBHIO 3aJa4dd, HUCCIEINOBATH IIOIY4YEHHOE pELICHUE U
OLIEHUBATh MPaBAONOAOOHOCTh pPE3ylIbTAaTOB;, YMEHHME MOJECINPOBAThH
peanbHbBle CUTyallMM Ha S3bIKE MAaTEMAaTHKH; COCTaBISATH BBIPAKEHHUS,
YpaBHEHUsI, HEPABEHCTBA U UX CUCTEMBI 10 YCIOBUIO 33J1a4H, UCCIIEI0BATh
IIOCTPOCHHBIE ~ MOJIEJIM C  HCIHOJb30BAHMEM  ammapara  anreopsl,

MHTEPIPETUPOBATH MOJTYYEHHBIA Pe3ysIbTaT

YMeHue omepupoBaTh MOHSATUSMHU: CpelHee apupMeTHUecKoe, MeIHaHa,
HanOoJIbIlIee U HAaMMEHBIIEe 3HAYEHUs, pa3Max, JUCIIEPCHUsi, CTaHIAPTHOE
OTKJIOHEHHE YHUCIIOBOTO Ha0Opa; yMEHHE H3BIEKaTh, UHTEPIPETHPOBATH
nH(popMaIrio, MpeICTaBICHHYIO B TaOJMIIaX, Ha IUarpaMmax, rpadukax,
OTPaXKAIOIIYI0 CBOMCTBA PEANbHBIX IMPOLIECCOB U SIBICHUH; MPEICTaBIATh
uHpOpMaIMi0 C TOMOMBI TabiWIl ¥ AWarpaMM; HCCIIEeI0BaTh
CTAaTHCTUYECKUE JaHHBIE, B TOM YHWCJIE€ C TpPUMEHEHHEM TrpaduuecKux
METOJIOB U AJIEKTPOHHBIX CPENICTB; rpa)UyeCcKu HCCIeA0BATh COBMECTHbIE

HaOJI0ICHNUS C TOMOIIIBIO JarpaMM pacCeUBaHUs U JMHEHHON perpeccun

YMeHHe OmnepupoBaTh IOHATUAMU: CIyYaWHBIA OIBIT U CIIydaiiHOE




COOBITHE, BEPOSITHOCTh CIIY9alHOTO COOBITHS, YMEHHE BBIYUCIATH
BEPOSITHOCTh C HCIIOJIB30BAaHUEM TIpapUUecKrX METOJIOB; IMPUMEHSThH
(GOpMyIBI  CIOXKECHHSI U YMHOXKEHHUS BEPOSITHOCTEH, (HOpMyIly IMOJHOMN
BeposTHOCTH, hopmyny bepHymm, koMOuHaTOpHBIE (aKThl U (HOPMYIIBI;
OIICHUBATh BEPOATHOCTH PEATbHBIX COOBITHI; yMEHHE OIEPUPOBATH
MOHATUSIMH:  CIIydaiiHas BEJIMYHMHA, pPAaCIpelelieHHEe BEPOSTHOCTEH,
MaTEeMaTHYECKOE OXHJIaHWEe, IUCIEPCUS U CTaHJAPTHOE OTKIOHEHUE
CIy4ailHOH  BeNWYMHBI, (DYHKIMU pachnpeiciieHuss U TUIOTHOCTH
PaBHOMEPHOTO, TIOKA3aTEIILHOTO U HOPMAJIBHOTO PacIlpeelieHI; YMEHUE
UCIIOJIb30BaTh CBOMCTBA M3YyYEHHBIX PACIPEICICHHUNA TSl PEIICHUS 3a/1a4;
3HAaKOMCTBO C TIOHSTHUSIMH: 3aKOH OOJIBIIIMX YHCEN, METObl BEIOOPOUHBIX
UCCJICIOBAaHM, YMEHUE TIPUBOJUTH IPUMEPHl TPOSBICHUS 3aKOHA
OOJIBIIMX 4YHCET B MPHUPOJHBIX W OOLICCTBEHHBIX SBJICHUSAX, YMCHUE
OTIEPUPOBATH TIOHATUSMHU: COYCTAHHE, MEPECTAHOBKA, YHCIO COYCTAHHIA,
YHCIO  TEPEeCTaHOBOK, OwuHOM  HpIOTOHA; yMeHHE  NPUMEHSTh
KOMOHMHATOpHBIE (DAKTBI U PACCYXIACHHS JJI PEIICHUS 3ajad; OICHUBAThH
BEPOSITHOCTH PEATbHBIX COOBITHII; COCTABIIATh BEPOSTHOCTHYIO MOJEIb M

MHTEPIPETUPOBATH MTOIYYEHHBIN pe3yabTaT

YMmenue onepupoBaTh MOHATHUAMH: TOYKA, MpsMas, IUIOCKOCTb,
MIPOCTPAHCTBO, OTPE30K, JIYY, BEJIMUMHA YIJIa, IDIOCKUN YIoJl, IBYTPaHHBIN
YIoJI, TPEXTPAHHBIN YTOJI, CKPEUIMBAKOIIMECS MPSAMbIE, MAPAIIIETbHOCTD U
MEPIECHAUKYISIPHOCTD TPSAMBIX U IUIOCKOCTEM, YroJl MEXAY IMpsSMBIMH,
Yrojl MEXAYy MNpsIMOM H TUIOCKOCTBIO, Yrod MEXIYy IUIOCKOCTAMH,
pacCTOHUE OT TOYKH JO IUIOCKOCTH, PAacCTOSHUE MEXKIY MNPSIMbIMU,
pacCTOAHUE MEXAY IJIOCKOCTSIMHU; YMEHHUE HCIIOJIb30BaTh IMPU PEIICHUU
3a1a4 u3ydyeHHbIe (DAKTBl U TEOPEMBI MJIAHUMETPUU; YMEHHE OIEHUBATH
pasMepbl OOBEKTOB OKPYXAIOMIETO MHpPA; CTPOUTh MaTEMaTUYECKHE
MOJEIN C IOMOLIBI0 TE€OMETPUYECKUX IOHITUM U BEJIUYMH, pEIIATh

CBA3aHHBIC C HUMHU IMPAKTUYICCKUC 3a1a4n
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YMeHue omnepupoBaTh MOHATHUSAMU: IUIOWAAb (QUIYpbI, 00BEM (GUTYPHI,
MHOTOTPaHHUK, MPAaBUJIbHBIH MHOTOTPaHHMK, CEYEHHE MHOIOIDAaHHUKA,
KyO, mapajuienenunesa, Ipu3Ma, NOUpaMuia, (urypa M TOBEPXHOCTh
BpallleHus, LWIMHIpP, KOHYyc, map, cdepa, miomans chepsl, IUIOmaib
MOBEPXHOCTU NHUPAaMHUbI, MPHU3MBI, KOHYyCa, LWIMHApPA, 00BEM KyOa,

IPSAMOYT'OJIBHOTO IapajlIeNIeNuneaa, TUPaMUAbIL, HPU3MbI, LHMIUHIDA,




KOHyca, I1apa, pa3BEpTKa MOBEPXHOCTH, CEYEHMsI KOHyca M LMJIMHAPA,
napajulefibHble OCH WJIM OCHOBAaHMIO, CEUYEHHE Ilapa, IJIOCKOCTb,
Kacaromascsi cdepsl, IWIMHAPA, KOHYCa; YMEHHE CTPOHMTh CEYeHHUE
MHOTOTpaHHHKa, U300pa)kKaTh MHOTOTPAHHUKH, (DUTYPHl U TOBEPXHOCTH
BpaIllEHUs, UX CEYEHUs], B TOM YHMCJIE C IIOMOILBIO 3JEKTPOHHBIX CPEJICTB;
YMEHHE MPUMEHSATH CBOMCTBA T'€OMETPUYECKUX (DUTYP, CaMOCTOSTEILHO
(bopMynHMpoBaTh ONpeAeNeHUs U3y4yaeMbIX (UTYp, BBIIBUTaTh TUIIOTE3HI O
CBOWCTBAaX M TMpPH3HAKaX TI'€OMETPHUYECKUX (QUTyp, OOOCHOBBIBATH WIIH
OmnpoBepraTh HX; yMEHHE NPOBOAUTH Kiaccudukauuwo Guryp 1o
pa3jaMyYHbIM IPU3HAKaM, BBINOJHITH HEOOXOAMMBIE JOIMOJHUTEIbHbBIE

IMOCTPOCHUA
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YMeHue omnepupoBaTh IMOHSATHSAMHU: JIBIDKEHHE B  IPOCTPAHCTBE,
napajuieNIbHbId TIEPEHOC, CUMMETPHsI Ha IJIOCKOCTH M B HPOCTPAHCTBE,
MOBOPOT, mpeoOpa3oBaHue MOA00US, TMOAOO0HBIE (GUTYPHI; YMEHHE
pacro3HaBaTh paBHBIC W IMOJOO0HBIC (UTYPHI, B TOM YHCJIC B MPHUPOJE,
HCKYCCTBE, apXUTEKTYPE; MCIIOJIb30BaTh T€OMETPUUYCCKHE OTHOIICHUS TIPU
peIICHUN 3a]la4; HAXOJUTh T'C€OMETPHYSCKHE BEIMYMHBI (IJIMHA, YTOJI,
wionaab, 006EM) MpU pelIeHu  3a1a4d U3 JPYTUxX y4eOHBIX MPEAMETOB U
U3 peaTbHOW JKU3HU;, YMEHHE BBIUUCISITH TEOMETPUUYCCKUE BEITUYUHBI
(mmuHA, Yroi, IIIOMIagh, OOBEM, IUIOMIAAh TOBEPXHOCTH), HUCHOIB3YS
W3YYCHHBIE (OPMYIBI M METOABI, B TOM YHCIE: IUIONAJb MOBEPXHOCTH
MUpaMUIbl, TPU3MBI, KOHYCa, HWIMHIpA, MJoHaab cdepsl; 00bEM Kyoa,
MPSIMOYTOJIBHOTO ~ TApaJUIeNICIUIeIa, TUPAMUIbI, TPU3MBI, I[THIMHJIPA,

KOHYCa, mapa; YMCHHUC HAXOAUTb OTHOLICHUC 00BEMOB HOI[O6HBIX CI)I/Il"yp
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YMmenue ONCpUPOBATh NOHATUAMU: MIPAMOYI'OJIbHASA CHUCTCMaAa KOOPAWHAT,
BCKTOpP, KOOPAWHATHI TOYKH, KOOPAWHATBI BCKTOpAa, CyMMa BCKTOPOB,
MPOU3BCACHUC BCKTOpAa Ha YHCJIO, Pa3JI0OKCHUC BCKTOpa II0 6331/Icy,
CKaJIIpHOC IMPOMU3BCIACHUC, BCKTOPHOC IIPOMU3BCIACHUC, YIroll MCKIY
BCKTOpaMHu; YMCHHUC HCIIOJIB30BATb BeKTopHLIfI n KOOpI[HH&THLIﬁ METOA

JJI pEHICHUA TCOMECTPHUICCKUX 3ada4 U 3aJia4 JpYyTHUX y‘-Ie6HI)IX npeaMETOB

13

YMeHne BeIOMpATh OAXOMSIIAA METOJT TS PEIIeHUs 3a]]a4H; TOHUMaHNe
3HAYUMOCTH MATEeMAaTHKU B H3yUYEHUH TPUPOJHBIX U OOIIECTBEHHBIX
MPOIECCOB M SIBJICHUM; YMEHHE paClO3HaBaTh MPOSBICHHE 3aKOHOB
MaTE€MaTUKU B UCKYCCTBE, YMEHHE MPUBOJUTH IPUMEPHI MATEMAaTUUECKUX

OTKPBITUI POCCUIMCKON U MUPOBOM MaTEMAaTUUYECKON HAYKH




INIEPEYEHD 2JIEMEHTOB COAEPKAHUSA, IIPOBEPAEMbBIX HA EI'D
ITO MATEMATHUKE

Koxa

HpOBepﬂeMLIﬁ 3JIEMEHT COACPKAaHUSA

Yucna 1 BEIUKUCICHUS

1.1 Hatypanbnble u uenbie uncna. [Ipu3Haku JenMMOCTH LIETIbIX YHCe
12 Panmonaneupie yucna. OOBIKHOBEHHbIE M JIECATHYHBIE JApOOH, MPOLEHTHI,
. OCCKOHEYHBIC MTEPUOJUUCCKHUE TPOOH
13 ApudmeTndecknii KOpeHb HaTypalibHOH creneHu. JleiicTBus ¢ apudMeTHndecKuMu
' KOPHSIMH HaTypalbHON CTETIEHH
14 Crernens ¢ 1enbIM okaszarenem. CTeneHb ¢ palMoHalIbHBIM Moka3aTesneM. CBolicTBa
' CTETICHH
L5 CuHyCc, KOCMHYC M TaHT€HC YHCJIOBOIO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' ApKTaHTe€HC YHCIIOBOTO apryMeHTa
1.6 Jlorapudwm yucna. JlecaTuynbie U HaTypajabHbIE JOrapu(MbI
HevictButenbHple 4YHucia. Apu@MmeTHUYecKHe oOmnepanuud ¢ JIeHCTBUTEIbHBIMU
1.7 yrcnamu. [IpuOnukEHHbIE BEIYUCICHHUS, TPABHUIa OKPYTJICHUS, PUKHUJIKA U OIICHKA
pe3ynbTaTa BRIYUCICHUN
1.8 [TpeoOpa3oBaHue BbIpaKeHUH
1.9 KommiekcHbie uncna
2 YpaBHEHHUS 1 HEpABEHCTBA
2.1 Lenbie 1 IPOOHO-paIMOHATBHBIE YPABHEHUS
2.2 ppatyioHaibHbIe ypaBHEHHS
2.3 TpuroHomeTprudecKkue ypaBHEHUs
24 [TokazarenpHbBIE U TOTapUPMUIECKHE YPaBHEHUS
2.5 [{enbie 1 IPOOHO-paIOHATHHBIE HEPABEHCTBA
2.6 HpparmonansHble HEpaBEeHCTBA
2.7 [TokazarenbHbBIE U TOTapUPMUIECKIE HEPABECHCTBA
2.8 TpuronomeTpuyeckrue HepaBeHCTBA
2.9 CucTemMbl 1 COBOKYITHOCTH YpaBHEHUN U HEPABEHCTB
2.10 YpaBHEHHsI, HEPABEHCTBA M CHCTEMBI C TTapaMeTpaMu
2.11 Marpuia cucTeMbl TMHERHBIX ypaBHEHHH. ONpeaenTellh MaTPUIIbI




OyHKIWH U TpaduKu

Oyaknus, cnocoOwbl 3amanust Gyaknuu. ['padux ¢yHknuu. BzaumHOo oOpaTHBIE

> ¢ynkunu. YétHeie 1 HeuéTHbIe pyHKuuu. [lepuogumueckue GpyHKIHN
OOnacte ompeneneHuss M MHOXECTBO 3HadeHMH ¢yHkuuu. Hymn  QyHxoum.
39 [IpoMeXyTKH  3HAKOMOCTOSIHCTBA.  [IpOMEXYyTKM  MOHOTOHHOCTH  (DYHKIIHH.
' MakcumMymMbl U MHUHUMYMBI (QyHKUuu. HauGombinee W HauMeHblee 3HAYCHHE
(GYHKLNHU HAa IPOMEKYTKE
13 CrenenHass ¢yHKUMS C HaTypalbHBIM M LENbIM Moka3ateneMm. EE cBoiictBa u
' rpaduk. CBoiicTBa U rpadUK KOPHS 1-Ol CTEIEHU
34 Tpuronomerpudeckue GyHKINU, UX CBOHCTBA U TpaduKu
3.5 [TokazarenbHas u norapupmMudeckas GyHKINU, UX CBOHCTBA U rpaduku
36 Touku paspeiBa. AcumnToTel rpadukoB ¢GyHknmii. CBolicTBa  (YHKIHH,
' HENpEepPbIBHBIX HA OTPE3Ke
3.7 ITocenoBaTENBHOCTH, CIIOCOOBI 3aaHus II0CIIEN0BATEIHLHOCTEN
3.8 Apudmernueckast 1 reomerpuueckas nporpeccuu. opmyia cia0XKHbIX IPOLIEHTOB
4 Hauana matemaTudeckoro aHaausa
4.1 [TpousBoanas ¢pyHkiuu. [Ipon3BoHbIE AI€MEHTAPHBIX (PYHKINN
[IpumeHeHre NPOU3BOAHOM K HCCIENOBaHHIO (YHKUMH HAa MOHOTOHHOCTH U
4.2 sKcTpeMyMbl. HaxoxkieHne HanOoblIero 1 HaMMEHBIIETro 3HaueHus: (QyHKIMU Ha
OTpe3Ke
4.3 [TepBooOpa3znas. MuTerpan
5 MHoxecTBa U JIOTHKA
5.1 MHoxecTBO, onepanuu HajJ MHOXKecTBaMu. J[narpamMmel Ditiepa — Benna
5.2 Jloruka
6 BeposiTHOCTB U cTaTHUCTHKA
6.1 OmnncarenbHas CTATHCTHKA
6.2 BeposTHOCTB
6.3 Komb6unaropuka
7 [Ceometpust
7.1 @urypsl Ha MIOCKOCTH
7.2 [IpsimMbIe 1 MIIOCKOCTH B MPOCTPAHCTBE
7.3 MHOrorpaHHuKu
7.4 Tena v MOBEpXHOCTH BpalllCHUS




7.5

KoopauHnats! 1 BEKTOPBI




YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

Anre6pa 10-11 kmacc, AnmumoB

METOJIUYECKHUE MATEPHUAJIBI J1JIS1 YUUTEJISA
Metoauyeckoe nocooue no Anreope - 10 u 11 knacc, E.B.byuko, Mep3nsik A.T.

u 1p.; Mocksa, BAKO, 2020 r

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
HUHTEPHET

Pacneuarait u pemm
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