MUHHUCTEPCTBO ITPOCBEILEHNS POCCUMCKOM ®EJEPALIMNA
MOYO - Ynpasienue oopa3zoBanreM TaBIHMHCKOTO TOPOJICKOTO OKpyTa
MYHUILUITAJIBHOE KASEHHOE OBHIEOBPA30OBATEJIBHOE YUPEXJIEHUE
CPEIHAA OBLLIEOBPA3OBATEJIbBHASA IIKOJIA Ne 9

PACCMOTPEHO YTBEPX/IEHO
Ha 3acelaHuu MPUKA30M JUPEKTOpa
MeJaroruueckoro coBera MKOY COII Ne9
Nel ot 29.08.2025 1. Ne 145 o1 29.08.2025r.
PABOYAJ ITPOI'PAMMA
(ID 6672716)

y4eOHOro MpeaMeTa «AJiredpa 1 Ha4aJIa MATEeMAaTHYeCKOT0 AaHAJIU3A.
Yriy0seHHbI YPOBEHb

11t ooydarommxesa 10 — 11 kiaccoB

Tasna, 2025



MNOACHUTEJBHASA 3AIINCKA

VY4eOHbIii Kypc «Anrebpa W Hadyala MaTeMaTHYECKOTO aHaJIN3a» SIBISICTCS
OJTHUM W3 HauOoliee 3HAYMMBIX B MPOrpaMMe CpeaHEro oOIiero obOpa3oBaHWUS,
MOCKOJIBKY, C OJTHOM CTOPOHBI, OH OOECTeUYnBACT MHCTPYMEHTAJIBHYIO 0a3y IS
U3YyYEHHUS BCEX €CTECTBEHHO-HAYUYHBIX KypCOB, a C IPYroi CTOPOHBI, (hopMUpYET
JIOTHYECKOe W aOCTPaKTHOE MBIIIICHUE O0yJaIONUXCsS Ha YPOBHE, HEOOXOIMMOM
JUTSE OCBOCHUS MHGOPMATHUKH, OOIIECTBO3HAHNUS, UICTOPHH, CIIOBECHOCTH U JIPYTHX
TUCIMIUIMH. B paMkax maHHOTO y4eOHOTro Kypca oOydaromuecs OBIIAJEBAIOT
YHHUBEpPCAJbHBIM S3BIKOM COBPEMEHHON HayKH, KOTOopas (OpMyJIHpyeT CBOU
JOCTHKEHHSI B MATEeMaTH4IeCcKoil (hopme.

VY4eOHbIil Kypc anreOpbl M Hayald MAaTeMaTUYECKOTO aHalu3a 3aKia/lbIBacT
OCHOBY JJI YCIEUIHOIO OBJIQJCHUsI 3aKOHaMU (U3MKH, XHUMHUH, OHOJIOTHUH,
MOHMMAaHHUS OCHOBHBIX TCHJICHIIUN Pa3BUTHUSI SKOHOMHUKH U OOIIIECTBEHHOW JKU3HH,
MO3BOJIAIET OPHEHTHUPOBATHCA B COBPEMEHHBIX MHQPPOBBIX U KOMITBIOTEPHBIX
TEXHOJOTHIX, YBEPEHHO HCIIONB30BaTh UX IS JajbHEHIIero oOpa3oBaHUS U B
MOBCEIHEBHOM kM3HU. B TO ke Bpemsi oBiajieHHE aOCTPAaKTHBIMU M JIOTUYECKU
CTPOTMMHU KOHCTPYKIHUSIMU anreOpbl M MaTEMaTHYECKOro aHallu3a pa3BUBAET
YMEHHE HaXOIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTUHHOCTH, /JIOKa3bIBAThH
YTBEPKACHHUS C TIOMOINBIO MHAYKIIMH U PACCYXKIaTh JEAYKTUBHO, MCIOJIb30BATh
0000IIeHEe W KOHKpETH3aluio, a0CTparupoBaHWE U AaHAJIOTHIO, (OpPMUPYET
KpEaTUBHOE U KPUTUYECKOE MBIIIICHUE.

B xone uzyuyenus yueOHOro kypca «Ainrebpa M Hadajla MaTeMaTH4YE€CKOIO
aHanm3a» 00ydJaroIIuecs MOTyYaroT HOBBIA OMBIT PEIICHUs MPUKIAJHBIX 3a/ad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJEIICH PEeaJbHbIX CUTYAIllUH,
UHTEpPIIPETallud  TOJYYEHHBIX  pPEUICHWH, 3HAKOMSTCA C  [pUMEpaMu
MaTeMaTUYECKUX 3aKOHOMEPHOCTEM B MpHUpPOAE, HayKe U HCKYCCTBE, C
BBITAIOIIMMUCS MATEMAaTUYECKUMU OTKPBITHSIMHA U UX aBTOPAMHU.

VY4eOHbli Kypc 00iamaeT 3HAYUTEIHHBIM BOCHUTATENBHBIM ITOTEHIIAIIOM,
KOTOPBI peanu3yeTrcss Kak uepe3 Y4eOHBId MaTepuaj, CIOoCOOCTBYIOIIUI
(GbOpMHUPOBAHNIO HAYYHOTO MHUPOBO33PEHHS, TaK M dYepe3 crenuduky ydeOHOM
NESATENIbHOCTH, TpeOyIoleld MpOJOJKUTEIbHON  KOHIEHTpAllMd BHHUMAHUA,
CaMOCTOSITEIFHOCTH, AaKKypaTHOCTH M OTBETCTBEHHOCTH 3a  IIOJYYCHHBIH
pe3yInbTar.

B ocnoBe Mmeroauku oOyueHus aiareOpe M HadajlaM MaTeMaTHYEeCKOTO
aHaJln3a JIKUT ACSITeIbHOCTHBIN NPUHIUI 00yUYeHHUS.

B crpykType yueOHOro kypca «Asrebpa M Hadajga MaTeMaTHYECKOTO
aHallM3a» BBIJICTICHBI CICAYIONINE COJEPKATEIIbHO-METOANYecKue TuHUM: «Yncna
U BBIYUCIICHU», «DyHKIIMU U Tpadukny, «YpaBHEHUS U HEpaBeHCTBa», «Hauama
MaTeMaTHYeCKOro aHanu3a», «MHoxecTBa ©  Joruka». Bce ocHOBHbIE



COJEPKATENbHO-METOANYECKUE JIMHUM HW3Yy4aloTCs Ha MPOTSHKEHUHU JABYX JIET
oOydeHHusI Ha YpOBHE CpeIHEro oOImero oOpa3oBaHUs, €CTECTBEHHO OTOJHSIS
JpyT Ipyra U MOCTETEHHO HACHIIIAsICh HOBBIMH T€MaMU U pa3jaenaMu. J[aHHBIHI
y4eOHBI KypC SBISIETCA HMHTETPATUBHBIM, IIOCKOJIBKY OOBeAUHSET B cebe
coJlep)KaHMEe HECKOJIbKUX MAaTeMaTUYeCKUX JUCUUIUIMH, TakuX Kak anreopa,
TPUTOHOMETpPHUSI, MAaTEMAaTHUECKUN aHAINU3, TEOpUsS MHOXKECTB, MaTeMaTH4YecKas
jgoruka u apyrue. [lo Mepe Toro kak oOydaromiuecs OBIaAeBalOT Bc€ Oosee
HIMPOKUM MAaTEMaTHYECKUM ammapaTroM, y HUX MOCJIe0BaTeIbHO (HopMUpyeTcs u
COBEPILIEHCTBYETCS yYMEHHE CTPOUTh MAaTeMaTHYECKyl0 MOJIeJh peaJbHOM
CUTYalluH, PUMEHATh 3HAHUS, MOJYYCHHbIC MTPU U3YYEHUH Y4EeOHOTO Kypca, JUIs
peIIeHUsI CAaMOCTOSITETFHO CHOPMYIUPOBAHHON MaTeMaTUYECKON 3a7au, a 3aTeM
MHTEPIIPETUPOBATH CBOM OTBET.

CopnepxxarenpHo-MeToIMYecKass JUHUS «Yucina U BBIYMCICHUS) 3aBEPIIACT
(bopMHpOBaHNE HABBIKOB MCIOJIb30BaHUS JAECUCTBUTEIBHBIX UHCEN, KOTOPOE ObLIO
HayaToO Ha YPOBHE OCHOBHOTO 00111er0 00pa3zoBanus. Ha ypoBHe cpeaHero o01iero
oOpa3zoBaHus 0co0O€ BHUMaHue  yAemnsieTcss  (OPMUPOBAHHMIO  HABBIKOB
palMoOHATbHBIX BBIUMCICHHUM, BKIIOYAIOMINUX B CEOSI MCIOIB30BAHUE Pa3THMUHBIX
dopM 3amucu 4yMciaa, YMEHUE JelaTh NPUKUJIKY, BBINOJHATH MPUOIMKEHHBIE
BBIUMCJICHHS], OLIEHUBATh YHUCIIOBbIE BbIpaXEHHS, padOTaTh C MaTeMaTHYECKUMU
KOHCTaHTaMH. 3HAKOMbIE OOYYarOMIMMCS MHOXKECTBA HaTypajbHBIX, IIEIbIX,
palMoHaNbHBIX W JCHCTBUTENBHBIX  YHUCEN  JIOMOJHSIOTCS  MHOMXECTBOM
KOMIUIEKCHBIX 4YHCell. B KakIoM M3 3TUX MHOXKECTB pPAacCMaTpUBAIOTCS
CBOMCTBEHHbIE €My cleuu(puYecKue 3aJaud U ONepaluu: JeJIeHHE Haledo,
ONEPUPOBAHUE OCTaTKaMU Ha MHOXKECTBE LIEJbIX 4YHUCeN, 0coOble CBOMCTBA
palMoOHANBHBIX M HUPPAIMOHATBHBIX YKCEN, apu(METHIECKHIE ONEpalny, a TaKkKe
U3BJICYCHUE KOPHS HATYpaTbHOW CTETIEHH HAa MHOXKECTBE KOMILJIEKCHBIX YHCEIL.
bnarogapss mocienoBaTenbHOMY paCHIMPEHUIO Kpyra HCIOJIb3YEeMbIX YHUCEN U
3HaKOMCTBY C BO3MOXXHOCTSMU MX MPUMEHEHHS JUIS PELICHUS Pa3iMyYHbIX 33134
dbopMupyeTcsi TpeACTaBICHNE O €IUHCTBE MATeMAaTUKH KaKk HayKH U €€ POJH B
MOCTPOCHUU MOJIEJICH PEaJbHOTO MUpA, IMIMPOKO HCIOJIB3YIOTCA 0000IIeHne M
KOHKPETH3AIHSI.

Jluaust «YpaBHEHHMSI W HEPABEHCTBA» pEaJU3yeTcs Ha MPOTSHKEHUH BCETO
oOyueHusi Ha YpOBHE CpeIHEero oOmiero oOpa3oBaHUs, MOCKOJIbKY B KaXKJIOM
pasnene IlporpaMMbl MpEeayCMOTPEHO pEIIEHHWE COOTBETCTBYIONIMX 3amad. B
pesynbraTte OoOydaromuecss OBIAAEBAIOT PAa3IMYHBIMH METOJAAMH  PEIICHHS
palMoHaNbHBIX, HpPpalMOHAIbHBIX, TOKAa3aTeNbHbIX, JOTapUPMUUECKUX U
TPUTOHOMETPUUYECKUX ypPAaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKxke 3a1ad,
coaepkammx mnapamerpol. [lodydeHHbIE yMEHHS IIHMPOKO HCHOJB3YIOTCS MpH
UCCJEeNOBAHUM (DYHKIMI C TTOMOIIBIO MPOU3BOAHON, MPU PEIICHUH MPUKIIATHBIX



3a]a4 W 3a7a4 Ha HaXOXKJIEHHE HauOOJBIINX M HAUMEHBIINX 3HAYeHUH (PyHKUIUU.
JlannHast copepkarenbHasi TMHUS BKIIIOYAaeT B ceOs Takke (OpMUPOBAHUE YMEHUN
BBIMOJHATH  pacuéTel 1o  (Qopmymnam, mpeoOpa3oBaHus  PpalMOHAIBHBIX,
UppAIMOHAIBHBIX W TPUTOHOMETPUYECKUX BBIPAKECHUH, a TAKKE BBIPAKCHHUI,
coJlepKallluX CcTerneHu W Jiorapudmbl. brarogaps uzydeHuio anredGpandeckoro
MaTepuana NPOUCXOJWUT  JAJIbHEWIee  pa3BUTUE  AJTOPUTMUYECKOTO 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, HAIJIAIHO JIEMOHCTPUPYET CBOU BO3MOMXHOCTH KaK
A3bIKa HAYKH.

ConepxxarenpHo-MeToIMUecKass JUHUS «DYHKIUM U TpapuKu» TECHO
nepersieTaeTcs ¢ APYyTrMMH JIMHUSIMU y4e0HOro Kypca, IMOCKOJIBKY B KaKOM-TO
CMBICJIE 3aAa€T MOCIEA0BATEIbHOCTh N3yUEHU MaTepurana. M3ydeHue cTeneHHoun,
MOKa3aTeJIbHOM, JIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIMMN, UX CBOWMCTB
U rpaMKOB, UCIOJIb30BaHUE (PYHKUMU IJs1 pelleHus 3a1ad U3 APYruX y4eOHBIX
IIPEIMETOB U PEAIBHON KU3HU TECHO CBSA3AHO KAK C MAaTEMAaTHYECKUM aHAIU30M,
TaKk W C pEHIeHHEM ypaBHEHUH M HepaBeHCTB. [Ipu 3TOM Oonblloe BHMUMAaHHE
yaensercs (OPMUPOBAHUIO YMEHHUS BbIpaKaTh (hOpMyJaMu 3aBUCUMOCTH MEXKIY
pa3NUYHBIMM BEJIMYMHAMH, MCCIIEOBATh IMOJYyYEHHbIE (QYHKUIWU, CTPOUTH HX
rpaduku. Martepuan 3Toi coaepKaTeITbHON TUHUN HAIlEJIeH Ha pa3BUTHE YMEHHM
Y HABBIKOB, ITO3BOJSIOIIMX BbIPAXAaTh 3aBUCUMOCTH MEXKIy BEIUYMHAMU B
paznu4HOi dopme: aHaTUTHYECKOU, Tpaduueckor u cioBecHO. Ero m3yuenwue
CIIOCOOCTBYET Ppa3BUTUIO aJTOPUTMUYECKOTO MBIIIJIEHUSI, CIOCOOHOCTH K
0000IIEHUIO U KOHKPETHU3ALIUU, UCTIOJIb30BAHUIO aHATIOTHUMA.

CopnepxarenpHas nuHuA «Hauvana MareMaTHyeckoro aHalin3a» IO3BOJISIET
CYILECTBEHHO PAaCIIMPUTh KPYyr KaK MAaT€MAaTHYECKHUX, TAK U MPHUKJIAJHBIX 3a]ad,
JOCTYITHBIX 00YyYarolMMCs, TaK KaK y HHUX MOSBISIETCS BO3MOXKHOCTb CTPOUTH
rpa@uky  CIOXHBIX (YHKUMHA, OMpeAensiTbh HMX HauOOJbIINE W HaWMEHbIINE
3HAUEHHUS, BBIYUCIATH MIIOMAaAun (Guryp u oO0bEMBI TEJ, HAXOAUTh CKOPOCTH M
YCKOpPEHMsI TIpoleccoB. JlaHHas colep)KareiibHas JIMHHUS OTKPBIBAET HOBBIE
BO3MOXXHOCTH IIOCTPOEHHUS MAaTeMaTHYECKHUX MOJENEH peanbHbIX CHTyaluH,
MO3BOJISIET HAXOJUTh HAWIydlllee pelleHue B MPUKIAIHBIX, B TOM YHCIIE
COLIMAJIbHO-O)KOHOMHUYECKHX, 3a/ladyax. 3HAKOMCTBO C OCHOBaMH MAaT€MaTH4€CKOTO
aHanM3a CIocoOCTBYeT pa3BUTHIO aOCTPAKTHOTO, (hOPMaTbHO-JIOTHYECKOTO U
KpPEaTHUBHOTO MBIIIJICHUS, (OPMHUPOBAHUIO YMEHUU pPACIO3HABATH MPOSBICHUS
3aKOHOB MaTeMaTHKH B HayKe, TeXHHKEe U UcKyccTBe. OOyuaromiuecss y3HAIT O



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

CopeprkaTenbHO-METOANYECKass TUHUS «MHOKeCTBa | JIOTHKA)» BKIIOUYACT B
ceOsi DJIEMEHThl TEOPUU MHOXKECTB M MaTeMaTH4eCKOoW JOTUKH. TeopeTuko-
MHO>KECTBEHHBIE MPECTABICHUS TPOHU3BIBAIOT BECh KYPC IIKOJIBHOW MaTEeMATUKU
W TIpeiaraloT Han0oJiee YHUBEPCATIBHBIA SI3bIK, OOBETUHSIONMIMA BCE Pa3zeiibl
MaTeMaTUKH © e¢ TPWIOKEHUN, OHU CBSA3BIBAIOT pPa3HbIC MaTeMaTHYCCKUE
JUCHUIUIMHBL W WX MPWIOKEHUs B eauHoe uenoe. [loaTomy BaxHO AaTh
BO3MOXKHOCTh OOy4arolmeMmycss MOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MaTEMaTUKHU U UCIOJIb30BaTh €T0 JIJISl BHIPAXKEHUS CBOMX MBICIEH.
JlpyruM BaXHBIM TPU3HAKOM MaTE€MaTHKH KaK HayKd CJeAyeT IpPU3HAThH
CBOMCTBEHHYI0 €U CTpPOTOCTh OOOCHOBAaHUM U CJEJOBAHUE OIpPEJICIEHHBIM
mpaBujaM  MOCTPOCHMSI  JIOKa3aTelbCTB.  3HAKOMCTBO  C  dJEMEHTaMU
MaTEMaTUYECKOM JIOTUKH CHOCOOCTBYET Pa3BUTHIO JIOTMUECKOTO MBIIIICHUS
0OyYaroIIMXCs, TIO3BOJIIET UM CTPOUTH CBOM PACCYKIEHHUS Ha OCHOBE JIOTHICCKUX
npaBui, GOPMUPYET HaBBIKM KPUTHIECCKOTO MBIIIJICHUS.

B yuebHoM kypce «AnreOpa W Hadajga MaTEMaTHYCCKOTO aHAJIHM3a»
MPUCYTCTBYIOT OCHOBBI MAaT€MAaTHUYE€CKOTO MOJIEIUPOBAHUS, KOTOpPHIE MPHU3BAHbI
CrocoOCTBOBaTh (OPMHUPOBAHUIO HABBIKOB TIOCTPOCHUS MOJIEIECH peabHBIX
CUTYyallMi, WCCIACAOBAHMS O3TUX MOJENEH C TOMOIIBIO afmapaTa aireOpbl H
MaTEMaTUYECKOTO aHajii3a, WHTEPIPETAIMH TOJYyYEeHHBIX pe3yiabTaToB. Takue
3aJlaHUs BIUIETEHBI B KAK/IBIN U3 Pa3/IesioB MPOTPaMMBI, IOCKOJIBKY BECh MaTepua
y4eOHOT0 Kypca IIMPOKO HCIIOJIB3YeTCs I pelieHus] MPUKIaaHbX 3anad. [lpu
pPEIICHUH  pEabHbIX  MPAKTHYECKUX  3a7ad  OOydarlluecs  pa3BUBAIOT
HAOJFOMATeIbHOCTh, YMEHHE HaXOJWUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIIOJB30BaTh  AHAJIOTHIO, 0000maTh M KOHKPETU3UPOBATH  MPOOJIEMY.
JestenbHOCTh MO (OPMUPOBAHMIO HABBIKOB PEIICHHUS TNPUKIAJHBIX 3a7a4
OpraHU3yeTCs B MPOIIECCe U3YUEHHUS BCEX TEM yueOHOTO Kypca «Anrebpa u Havasna
MaTEeMaTHYECKOTO aHaTU3ay.

Ha w3ydeHme yueOHOTo 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,
OcecKkoHEUHbIEe TMepuoanyeckue npodu. [lpuMeHeHue apoOe W MPOLEHTOB IS
pellIeHUs MPUKIIAIHBIX 3a7a4 U3 PA3JIUYHbIX OTpaciel 3HAHUM U PeabHOM KU3HU.

JlelictBuTenpHble yucia. PanuoHanbHbIE W UPpPALMOHAIBHBIE YHCIA.
Apudmernueckre  omepanuy ¢ JCUCTBUTEIBHBIMA  4YHCIaMd.  MoOyiib
JEeWCTBUTEILHOTO YHCIIa B €ro cBoicTBa. [IpubmmkéHHBIC BBIYMCICHUS, TTPaBHUIIa
OKpYTIJICHUS, MPUKHUJKA U OLICHKA PEe3yJIbTaTa BHIUYMCICHUH.

Crenenp C 1eabIM  nokasareneMm. bunom Hprlotona. lcmoin3oBaHue
noAXo el (GopMbl 3aMUCH JEHCTBUTEIBHBIX YACEIT JIJIs1 PEIICHUS TPAKTUUYECKUX
3a/1a4 U NPEJCTaBICHUS JaHHBIX.

Apudmernueckuii KOpeHb HaTypajJbHON CTEIICHH M €T0 CBOMCTRA.

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

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

CuHyC, KOCHMHYC, TaHI€HC, KOTAHT€HC YMCJIOBOIO apryMeHTa. ApPKCHHYC,
APKKOCHUHYC M apKTaHT'€HC YHMCIIOBOTO apryMEHTa.

YpaBHeHHS U HEPABEHCTBA

ToxaecTBa U TOXIECTBEHHbIE TMpeoOpa3oBaHus. YpaBHEHUE, KOPEHb
ypaBHeHUs. PaBHOCWIIbHBIC YpaBHEHHUSI M YpaBHEHMs-CIeACTBUA. HepaBeHCTBO,
pellIeHNE HEPABEHCTRA.

OCHOBHBIE METO/IbI PEIICHUS 1EBIX U APOOHO-PAIIMOHATBHBIX YPABHEHUHN U
HEpPaBEHCTB. MHOrowieHbl OT OJHOW TepeMeHHOW. JleleHne MHOrowieHa Ha
MHOIOWwIeH ¢ ocrarkoM. Teopema be3y. MHoOrowiensl ¢  LEJIbBIMUA
ko3 dunmenramu. Teopema Buera.

[IpeoOpazoBaHKs YHCIIOBBIX BEIPAXKEHUM, COACPKAIIMNX CTCTICHU M KOPHHU.

HppanmonaibHbie ypaBHEHHS. OcHOBHBIC METO/IBI pelieHust
UppalmoHaIbHbIX YPaBHCHUH.

[Toka3arenbHble ypaBHEHHS. OCHOBHBIE METOJbl PEIICHHS TMOKa3aTEIbHbIX

YpaBHCHUM.

[IpeoOpa3zoBaHue BhIpaXKEHHM, COACPIKAITUX JIOTAPU(MBI.

Jlorapudpmuueckue YpaBHEHHUS. OcCHOBHBIE METO/IbI pelieHus
Jorapu(pMUUYECKUX YPAaBHEHUH.

OcCHOBHBIE TPUTOHOMETPHUYECKHUE bopMyIbI. [Tpeobpa3zoBanue

TPUTOHOMETPUYECKUX BBIpAXKEHNN. PelieHre TpUroHoMeTpuyeCKUX ypaBHEHUM.



Pemienne cucrem JIMHEWHBIX ypaBHEHHMH. Marpuiua CUCTEMBI JIMHEHMHBIX
ypaBHeHMI. OnpenenuTenb MaTpUllbl 2X2, €ro TeOMETPUYECKHM CMBICT U
CBOMCTBA, BBIYMCIICHUE €r0 3HAYECHUS, IPUMEHEHHUE OINPENCIUTENS I PEIICHUS
CUCTEMBbl JIMHEWHBIX ypaBHEHUH. PellleHWe NpUKIAaIHBIX 3aJad C MOMOIIBIO
CUCTEMbl JIMHEWHBIX ypaBHEHWU. VcciaegoBaHue TMOCTPOEHHOM MOJENU C
ITIOMOIIBIO MATPHUI] U ONIPEIEIIUTEIIEH.

[TocTpoeHne MaTeMaTHYECKUX MOJENEN PEAlbHOM CHUTYyallMd C IMOMOIIBIO
YpPaBHEHUII U HEpPaBEHCTB. lIprMeHeHHE ypaBHEHHII U HEPABEHCTB K PEUICHUIO
MaTeMaTUYeCKUX 3a7ad M 3a/ad M3 pa3IMyHbIX o0JiacTeil HayKu U peasibHON
KU3HU.

DOyHkuuu U rpadpuku

OyHKus, crnocoObl 3amanus (QyHKIuUM. B3auMHO o0OpaTHble (YHKIHH.
Kommnosumms yskiuii. I'paduk  yHkuu. DineMeHTapHbIE MpeoOpa3oBaHUs
rpaduKoB QyHKIIHIMA.

OOusacTh ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkumu. Hymu QyHkum.
[IpomexxyTku 3HakonocTossHCTBA. UETHBIE 1 HeuéTHbIe (pyHKUMU. [lepuoanueckue
¢ynkuuu. IIpoMexyTKu MOHOTOHHOCTHM (PYHKIMU. MakCUMyMbl U MUHUMYMBI
¢ynkun. Hanbonpliee 1 HauMeHblllee 3HaYeHHs] PYHKIIMU Ha IPOMEXKYTKE.

Jluneiinasi, KBaJpaTuyHasi W ApOOHO-TMHEWHAas (PYHKIUU. DJIEeMEHTapHOE
UCCJIEIOBAHNUE U MTOCTPOEHUE UX IpauKOB.

CrenenHast GyHKIMS ¢ HATypajIbHBIM U I€JIbIM MOKa3areneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa W rpaduKk KOPHS N-OM CTENEHU Kak (QYHKIMHA OOpaTHOM
CTENIEHU C HATYPaJIbHBIM [TOKA3aTEIIEM.

[TokazatenbHass u Jjorapudmuyeckas (yHKIUHU, UX CBOWCTBA M Tpadukwu.
Hcnonb3oBanue rpadukoB GyHKIMMA 715 pelIeHUs YpAaBHEHU.

TpuroHomerpruueckass OKPYKHOCTb, OIPEAECIECHUE TPUTOHOMETPUUYECKUX
(GYHKIMI YHUCIOBOTO apryMeHTa.

QDYHKIMOHAIBHBIE 3aBUCUMOCTM B PpEATBHBIX MPOLECCAX M SBICHUSX.
['paduixu peasibHBIX 3aBUCUMOCTEN.

Hauaja MaTeMaTH4eCcKOro aHajimn3a

ITocmenoBaTelIbHOCTH, CHOCOOBI 3aJaHMs ITOCJIEAOBATEIbHOCTEH. MeTon
MaTeMaTU4eCKON UHIYKIUU. MOHOTOHHBIE 17§ OrpaHUYCHHbBIC
NOCJIEOBATENBHOCTH. VICTOpHS BO3HMKHOBEHHS MAaTE€MAaTHYECKOTO aHajlu3a Kak
aHann3a OECKOHEYHO MaJbIX.

Apudmerrueckas U reoMeTpruUecKas rnporpeccuu. beckoneuHo yobiBaromas
reomeTpuyeckas nporpeccus. Cymma 0€CKOHEUHO YOBIBAIOIIEH reOMETpUYECKON
IIPOrpecchui. JINHENHBIN U SKCITIOHEHIMAIBHBIN pocT. Yncino e. Popmyia CI0KHBIX
npoueHTOB. lcnosb30BaHWEe NPOrpeccHy Ui PEIIEHUS peajbHbIX  3aaad
MIPUKIIATHOTO XapaKTepa.



HempepriBHble (GyHKIIMM W WX CBOMCTBA. TOYkM pa3pbiBa. ACHMITOTHI
rpajuxoB ¢yHkiuil. CBoiicTBa (QyHKIMI HENpPEpHIBHBIX Ha OTpe3ke. Merton
WHTEPBAJIOB JUISl PELICHHWS HEPABEHCTB. [IprMeHEHHWE CBOMCTB HENPEPBIBHBIX
GyHKIUI 17151 penieHus 3a1a4.

ITepBas u Bropas npousBoaHble QyHKIUU. Onpenenesne, reOMeTpUIecKuil u
buznyecKuii CMBICI MPOU3BOIHOM. YpaBHEHHE KacaTeabHOU K rpaduky QyHKIUH.

[TpousBogubie  anmemeHTapHbiX  ¢yHkiuil.  [IpousBogHass ~ CyMMBI,
IPOU3BENIEHUS, YACTHOTO U KOMITO3ULIMHN (PYHKIIUH.

MHoskecTBa M JIOTHKA

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

Omnpenenenue, TeopeMa, CBOMCTBO MAaTEeMaTHUYECKOTO OOBEKTa, CIE/ICTBHUE,
JI0KA3aTEIbCTBO, PABHOCHIIBHBIC YPABHEHHS.

11 KIIACC

Yuciia 1 BHIYMCICHUS

HatypaneHble u nensle yucia. IIpumeHenne npru3HaKkoB AECIUMOCTH LIEJBIX
yucen, HauOonplui oOumui aenurens (namee — HOJl) u namMenbliee oOiee
kpatHoe (nanee — HOK), octaTkoB o moayito, anroputma EBkinuaa 1is pemeHus
3a/1ay B LENbIX YHCIIAX.

KoMmmnekcHble uucia. Anredpanueckass W TPUTOHOMETpUYECKas (QOpMbI
3alliCU KOMIUIEKCHOTO 4YHciia. ApudMeTrudyeckue omnepanud ¢ KOMIUIEKCHBIMU
yrcnamu. M300pakeHne KOMITJIEKCHBIX YHCET Ha KOOPIWHATHOW IUIOCKOCTH.
®opmyna Myaspa. KopHu n-oii creneHrn u3 KOMIUIEKCHOTO uuchia. [Ipumenenue
KOMILJIEKCHBIX YMCEN JIs PEIICHUS (PU3NYECKUX U TEOMETPUUYECKUX 3a]1a4.

YpaBHeHUs U HEPABEHCTBA

CucremMa ¥ COBOKYINHOCTb YPAaBHEHHWH W HEPABEHCTB. PaBHOCHIIbHBIE
CUCTEMBI U CHUCTEMBI-CIIE/ICTBHSI. PaBHOCHIIbHBIE HEPABEHCTBA.

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

OCHOBHBIE METOJbl PELICHUS IOKa3aTeIbHBIX U  JIOTapU(PMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/IbI PELICHNS UPPALUOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOABI PEIICHUS CHCTEM M COBOKYIHOCTEW palMOHAIbHBIX,
UPpALMOHATBHBIX, TOKA3aTENbHBIX U JOTapU(PMUUYECKUX YPABHEHHM.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C MapaMeTPaMHU.



[IpumeneHne  ypaBHEHMH, CHCTEM W  HEPABEHCTB K  PELICHUIO
MaTeMaTHYECKUX 3ajad M 3aJad U3 pa3IUYHbIX O0JacTell HAayKu U peanbHOMN
YKU3HH, UHTEPIPETALMS OTYyYEHHBIX PE3YJIbTATOB.

DyHKUMH U TPaPUKH

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

Tpuronometpuyeckue GyHKIIUHN, UX CBOWCTBA U TPadUKU.

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

Hcnonb3zoBanue rpa@ukoB (QYHKIUN IS HCCIENOBAaHUS MPOIECCOB U
3aBUCUMOCTEM, KOTOpbI€ BO3HHUKAIOT NMPHU PEUICHUHU 3a7ady U3 JIPYTHX y4eOHBIX
MPEIMETOB U PEAIbHOMN KU3HMU.

Hauana MaTeMaTH4eCKOro aHAJIM3a

[TpumeHeHre MPOU3BOJHON K MCCIEAOBAHNIO (PYHKIMH HAa MOHOTOHHOCTH U
skcTpeMyMmbl.  Haxoxxaenue  HauOonblIEro W HAMMEHBUIErO0  3HAYEHUU
HEIMpPEePbIBHON (YHKLIUU HA OTPE3KE.

[IpumMeHeHne NpPOU3BOJHON ISl HAXOXKICHHUS HAWIy4dlIero peleHus B
NPUKIAJAHBIX 3ajadax, JUIsl OIpPEACIICHHs CKOPOCTM M YCKOPEHHMs Mpolecca,
3aJlaHHOTO (HOPMYJION WK TpaduKoMm.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TMepBOOOpa3HbIX. IlepBooOpaszHbie
aneMeHTapHbIX QyHKIuMi. [IpaBuna HaxoxaeHus nepBooOpa3HbIX.

WNurerpain. I'eomerpruueckuit CMBICII VHTErpala. Brruncnenue
omnpenenéHHoro uurerpaia mo ¢popmyne Hetorona-JleiOuua.

[TpumeHeHre uWHTErpaja s HAXOXKICHUS IUIOMIAAECH IUIOCKUX (QUIYyp U
00BEMOB T€OMETPUUECKHUX TEIL.

[Tpumepsl pemenuit auddepeHuuanbHbIX ypaBHEHUH. MartemaTuueckoe
MOJICJIMPOBAHUE pEaJbHBIX TMPOLECCOB C MOMOLIbI0 U depeHantbHbIX
YPaBHCHUM.



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

JIMYHOCTHBIE PE3YJIBTATBI

1) rpa:kaaHCcKOro BOCIMTAHMS

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUAIOMIErocs KaK aKTUBHOTO U
OTBETCTBEHHOTO  4JIE€HA  POCCHUHCKOrO  OOIIeCTBa,  MNPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SIBJICHUH,
IpoLeIyp TpakJaHCKOro oOmecTBa (BbIOOPHI, OMPOCHI U JAPYroe), yMEHHue
B3aMMOJICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHM C HX
GYHKIUSAMU 1 HA3HAYCHUEM;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpPMHUPOBAHHOCTh POCCUICKON TpakIaHCKOW WICHTUYHOCTH, YBOKEHUS K
MPOIIIOMY M HACTOSIIEMY POCCHICKOW MAaTeMaTHUKH, IEHHOCTHOE OTHOIIECHUE K
JTOCTHXKEHUSAM POCCHMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
WCIIOJB30BaHUE ATUX JOCTHKEHUUW B JAPYrHX HayKax, TEXHOJOrusAX, cdepax
SKOHOMHUKHU;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

OCO3HAHHME JTYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapojaa, chOPMUPOBAHHOCTh
HPABCTBEHHOI'O CO3HAHUS, STUUYECKOTO IMOBEICHUS, CBSI3aHHOTO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JIMYHOTO BKJIaJIa B MOCTPOCHHUE YCTOMYMBOTO OYAYIIEro;

4) 3cTeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHPY, BKIIOYAsS SCTETUKY MaTeMaTHUUYECKUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a/1au, PEIICHHUH, pacCyXI€HU, BOCPUUMYUBOCTh
K MaTEMaTUYECKUM acCleKTaM pa3IMuHbIX BUJOB UCKYCCTBA;

5) pusUecKOro BOCIUTAHMS:

cOPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATH MaTeMAaTUYeCKHe 3HAHUSA B
WHTEpecax 3JI0pOBOTO U 0€30MacHOr0 00pas3a *KU3HU, OTBETCTBEHHOE OTHOIIIEHUE K
CBOEMY 3JI0OPOBbIO (3I0POBOE THTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, pEryispHas (u3NYecKass aKTHBHOCTH), (PHU3NYECKOE COBEPIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM JAESTEIbHOCTHIO;

6) TPy10BOI0 BOCIIUTAHUS:

TOTOBHOCTh K TpYJy, OCO3HaHUE LIEHHOCTU TPYIOJIOOUs, HHTEpPEC K
paznuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHHUSIMHU, YMEHHE COBEpIAaTh OCO3HAHHBIA BHIOOP
Oynymedr mnpodeccnrt W peanr30BBIBATH COOCTBEHHBIC JKU3HCHHBIC IUIAHBI,



TOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTH4YeCKOMYy  OOpa30BaHHUIO U
caMOOOpa30BaHUI0 HAa TMPOTSHKEHUU BCEU JKU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU TPAKTUUECKUX 3aJ1a4 MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOM  KYJIbTYpbl, TOHUMAaHHE BIIMSHUSA
COI[MATIbHO-I)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpebl, OCO3HaHUE IrI00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TIPUMCHEHHE MaTeMAaTHYEeCKUX 3HAHWUW IS pelieHus 3agad B o0JacTu
OKpY>Karoliel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPe/Ibl;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHSI HAyKH W OOIIECTBEHHOM  MPAaKTUKH, IOHHUMaHUE
MaTeMaTHYECKOM HayKHW Kak c(]epbl 4YeToBEUeCKOW JesATEebHOCTH, 3TaroB eé
pPa3BUTUS M 3HAYUMOCTH ISl PAa3BUTHS LMBUIM3ALMH, OBJIAJCHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KYJIbTypOM KakK CpEJCTBOM TO3HAHUS MHPA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIIbCKYIO JACATEIBHOCTD
WHJIMBUIYAJIbHO U B TPYIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

IMo3naBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIe /1eiicCTBUS

ba3oBble jornueckue aeiicTBUA:

BBISIBIIATh M XapaKTEPHU30BaTh CYIICCTBEHHBIC MPH3HAKH MaTEMaTHYCCKUX
OOBEKTOB, TIOHSATHH, OTHOIIEHWW MEXAYy TMOHATUSIMH, (HOPMYIUPOBATH
OTIpeJICIICHHS TIOHATUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIIacCU(UKAIUH,
OCHOBaHUS /17151 00OOIICHHS U CPaBHEHHSI, KpUTEPHUU TTPOBOAMMOIO aHANIN3A,

BOCIIpUHUMATh,  (opMymupoBaTh W  TPEOOpPa3OBBIBATH  CYXKJICHHS:
YTBEPAUTEILHBIC U OTPHUIATEIbHBIC, CAMHUYHBIC, YaCTHBIC M OOIIUE, YCIOBHBIC

BBISIBJIAITH MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TTPOTUBOPEUHS
B (pakTax, JaHHBIX, HAOIIONCHUSIX W YTBEPKACHUSIX, Mpejaratb KPUTCPUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEUU;

JenaTh BBIBOABI C WCIOJB30BAHMEM 3aKOHOB JIOTHKH, JECTyKTUBHBIX U
WHYKTUBHBIX YMO3AKIIOUCHHH, YMO3aKITIOUCHHH 110 aHAJIOTHH;

MIPOBOJIUTH CAMOCTOSITEIHHO JI0KA3aTEIHCTBA MATEMATHUECKUX YTBEPKIACHUI
(mpsiMBIE U OT MPOTUBHOTO), BEICTPAUBATh apTyMEHTAIMIO, IPUBOIUTH MPUMEPHI U
KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYXKACHUS U BBIBOJIbI;

BBIOMpaTh Ccrnoco0 pemieHuss ydeOHOW 3anauu  (CpaBHMBATh HECKOJBKO
BapMaHTOB  pELICHHs, BbIOMpaTh HaumOoJee MOAXOMAUIMH ¢ y4EToM
CaMOCTOSTEIILHO BBIJICTIEHHBIX KPUTEPHUEB).



Bba3oBble ucciaenoBareJbcKue 1eHCTBUA:

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

IPOBOJUTH CAMOCTOSITENIbHO CIJITAHUPOBAHHBINA 3KCIEPUMEHT, UCCIEAOBAHUE
[0 YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYeCKOTO 00bEKTa, SIBJICHHUS, MpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX1y 00bEeKTaMHU, SIBJICHUSIMH, IIPOLECCAMU;

CaMOCTOATENHbHO (OPMYJIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJbTaTaMm
NPOBENEHHOTO  HAOMIOJIEHUs, HUCCIIEIOBAaHUS, OLIEHUBaTh  JOCTOBEPHOCTh
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 0000IIECHUI;

MPOTHO3UPOBAaTh BO3MOXKHOE PAa3BUTHE IIPOILIECCA, & TAKKE BBIABUIATH
MPEANOJIOAKEHHUS O €r0 Pa3BUTHH B HOBBIX YCIOBUSX.

Pabora c nndopmanueii:

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

BBIOMpaTh MHPOPMAIIMIO U3 UCTOYHUKOB PA3JIMUHBIX TUIIOB, aHAJTU3UPOBATh,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh HHGOPMAIMIO PA3TUYHBIX BHJIIOB H
dbopmM TpeacTaBICHNUS,

CTPYKTYpUpOBaTh WH(OpMAINIO, MPEACTaBISITh €€ B pa3duyHbIX (dopmax,
WJUTIOCTPUPOBATH TpadUuecKH;

OLICHUBATH HaJEXKHOCTh uHbopMaIun o CaMOCTOSTEIBHO
chOpMYIUPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIC Y4eOHbIE A1eHCTBUS

Oo0wmenne:

BOCHPUHUMATh U (POPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HeasIMU  OOLIEHUS, SICHO, TOYHO, TPAMOTHO BBIPAXKATh CBOIO TOYKY 3PEHHUS B
YCTHBIX M IHCBMEHHBIX TEKCTaX, JAaBaTh MOSACHEHUSA MO XOAY PEIICHUS 3a7auH,
KOMMEHTHUPOBATH MOJYYECHHBIN pE3yJIbTaT;

B X0/ 00CYXXJIeHUS 3a/JaBaTh BOIPOCHI MO CYIIECTBY OOCYKJIa€MOU TEMBI,
npoOyieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJICH, HAICJICHHbIE Ha IOUCK
pEILIEHHUs], COIMOCTABISTH CBOU CYXKIEHUA C CYXKICHHSAMU IPYTMX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3jiM4Me M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh pa3HOTIACHS, CBOM BO3PAKECHHUS;

IIPEACTABIATh PE3YJIbTAThl PELICHUs 3aa4i, SKCIIEPUMEHTA, UCCIEA0BAHNUS,
IPOEKTa, CaMOCTOSITENIBHO BBIOMpATh (opMar BBICTYIUIGHHA C Y4€TOM 3ajad
IPE3EHTALUN U OCOOEHHOCTEN ayIUTOPUH.

PerynsiTuBHbBIC YHHBepcaJbHbIe y4eOHbIe AeHCTBUS



Camoopranusanus:

COCTaBIISATH IJIaH, aITOPUTM PEIICHUs 3a/1aul, BIOMPATh CIIOCOO pEelIeHUs ¢
y4ETOM UMEIOIIHNXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEM, apryMEHTUPOBATH
U KOPPEKTUPOBATh BAPUAHTHI pELICHUHN C Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

BJIaJICTh ~ HABbIKAMU  TO3HABATEIBLHOM  peduieKkCuM  KakK  OCO3HAHUS
COBEpIIAEMbIX JCHCTBUM U MBICTUTEIBHBIX MPOILIECCOB, UX PE3YJIbTATOB, BIAJAECTh
croco0aMu CaMONPOBEPKH, CAMOKOHTPOJS Mpolecca M pe3ysbTara perieHUs
MaTeMaTUYECKOW 3a7a4H;

MPEABUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PELICHUU 3a7auH,
BHOCUTH KOPPEKTHUBBI B JEATECIIBHOCTh HA OCHOBE HOBBIX OOCTOATENIBCTB, HaHHBIX,
HalJIEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSIM, OOBIACHITH MPUUUHBI
JIOCTHKEHUS WIIM HEJIOCTHIKEHUST PE3YJIbTATOB JIEATEbHOCTH, HAXOAUTh OIIUOKY,
JlaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAsl 1eATEILHOCTD:

MOHMMATh M KCMOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW U WHJUBUIYaTbHOMN
paboThl TpU pEHIeHHH YYeOHBIX 3a7a4, MNPUHUMATh Ieib COBMECTHOMU
JeSATEeIbHOCTH, TJIAHUPOBATh OPTAHHU3AIMI0O COBMECTHOW PabOThI, pacmpeneisiTh
BUJIbI pabOT, JOTrOBapUBaThCs, OOCYX JaTh TMPOLECC M pe3yJdbTar padoOThI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B IpynmoBbIX ¢opmax paboThl (00CYXaeHHs, OOMEH MHEHUH,
«MO3TOBbIE IITYpPMBD» W UWHBIE), BBINOJHATH CBOIO 4YacTh pabOThl W
KOOPAMHUPOBATh CBOU JECHCTBHS C JIPYTMMHM YJI€HAMH KOMAaH[bl, OLICHHBATh
Ka4ueCTBO CBOErO BKJaja B OONIUI MPOAYKT MO KPUTEPUSIM, CPOPMYITUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICUCTBUSI.

HNPEAMETHBIE PE3YJIBTATBI

K xonmy obOydenus B 10 kiaacce oOydaromuiics MHOJYYUT CIEIyIOIINE
MPEMETHBIE PE3yJIbTAaThl TI0 OTACIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «AnreOpa u Havyajla MaTEeMaTUYECKOTro aHaIUu3a»:

Yucji1a ¥ BBIYUCTICHUSA

CcBOOOJIHO OINEpPUPOBaTh MOHATUAMU: PAIMOHATIBHOE YHCIIO, OECKOHEYHas
nepuoanueckas ApoOb, TMPOIEHTHI, HWPPALUOHATBHOE YHCIO, MHOXKECTBA
pPaLMOHATBHBIX U JEUCTBUTENBHBIX YUCET, MOAYJIb JEHCTBUTEIIBHOTO YUCIIA;

OPUMEHATh JpOOM M TPOLEHTHI JUIsl pPEIIeHUs NPUKIAAHBIX 3aad U3
PA3JIMYHBIX OTPACIIEN 3HAHUW U PEATIbHOM KU3HU;

MPUMEHSTh MPUOIKEHHBIC BBIYMCIICHUS, TTPABUJIa OKPYTIICHUS, IPUKHUIKY H
OLICHKY PE3yJIbTaTa BBIYNCIICHNN;



cBOOOZIHO OMEpUPOBATh TMOHATHUEM: CTENEHb C LEIbIM IOKa3aTelleM,
UCITOJIB30BaTh MOAXOASANIYIO (DOPMY 3aIMCU IEUCTBUTENIBHBIX YHCEIT ISl PELICHUS
IIPAKTUYECKUX 3a/1a4 U MPEJCTABIICHUS JaHHBIX;

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

CBOOOJIHO OIEPUPOBATH IMOHATHUEM: CTETIEHD C PALIMOHAIBHBIM [TOKa3aTeNIEM;

CBOOOZIHO OMNEpPUPOBATh MOHATHUSAMHU: JIOTapU(PM UHKCIa, JACCITHYHBIE U
HaTypaJIbHbIE JIOTapU(PMBL;

CBOOO/IHO ONEPUPOBATH MOHATUSMU: CHHYC, KOCUHYC, TAHI'€HC, KOTAHIEHC
YUCJIOBOTO apryMEHTa;

ONEPUPOBATH MOHATUSAMU: APKCUHYC, APKKOCHUHYC M apKTAHTEHC YHCIOBOIO
apryMeHTA.

YpaBHeHMs U HEPABEHCTBA:

CcBOOO/IHO OINEPUPOBATh MOHATUAMU: TOXKJECTBO, YPAaBHEHHE, HEPABEHCTBO,
PAaBHOCHWJIbHBIE YPAaBHEHUS U YPABHEHHUSI-CIIECICTBUS, PABHOCHIIBHBIC HEPABEHCTBA,

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

CcBOOOIHO OINEpUpPOBaTh MOHATHUSMHU: MHOTOWIEH OT OJHOM MEepEeMEHHOM,
MHOTOWIEH C UeNbIMH KO3(PUIIMEHTaMU, KOPHM MHOTOWIEHA, MPUMEHAThH
JIEJIEHNE MHOTOYJIEHA HA MHOTOWIEH C OCTaTKOM, TeopeMy besy u teopemy Buera
JUIS peLIeHus 3a1ad4;

CBOOOJIHO ONEpUpOBaTh MOHATUSMHU: CHCTEMAa JIMHEHHBIX YypaBHEHUH,
MaTpuLa, ONpPENEIUTENb MaTpulbl 2 X 2 M €ro TeOMETPUYECKUH CMBICI,
WCIIOJIb30BaTh CBOWCTBA ONPENENUTEN 2 X 2 JUId BBIYHCICHHS €r0 3HAYEHUS,
IIPUMEHSTh ONPENCIIUTENIA Ul PELIEHUs CHUCTEMBl JIMHEMHBIX YpPaBHEHUH,
MOJEIUPOBATh PEAIBHBIE CUTYAllMU C MIOMOILIBIO CUCTEMBI JIMHEHHBIX YPAaBHEHUH,
MCCIIE0BATh IIOCTPOCHHBIE MOJEIM C IOMOLIBIO MAaTPUL] U OIpPEAEIUTENEH,
MHTEPIIPETUPOBATH MMOJTYUYECHHBIN pE3yJIbTaT;

UCIIOJIb30BaTh CBOMCTBA JEUCTBUM C KOPHAMHM [UIsi NpeoOpa3oBaHMS
BBIPAKECHU;

BBITMOJIHATH MpeoOpa30BaHMs YHCIOBBIX BHIPAKEHUHN, COJEPKAIIUX CTETICHU C
paLMOHAJIbHBIM ITOKA3aTeIIEM;

UCITI0JIb30BaTh CBOMCTBa aorapupmoB TUTSI npeoOpa3zoBaHus
Jorapu(pMUYECKUX BbIPAKEHHUI;

cBOOOIHO OMNEpUPOBATh MOHATUSAMHU: HPPALMOHANBHBIE, MOKAa3aTEeJIbHbIE U
Jorapu(pMuUecKre ypaBHEHHUS, HAXOAUTh UX PELICHHS C TOMOIIBIO PABHOCHIIbHBIX
IIEPEXO0I0B WIIA OCYIIECTBIISAS IPOBEPKY KOPHEW;



IPUMEHATh OCHOBHBIE TPUTOHOMETpUUYECKre GOopMyIIbl JUIsl TPeoOpa3oBaHus
TPUTOHOMETPUUYECKHUX BBIPAXKCHHI;

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

MOJICJIMPOBATh peajbHbIE CUTyallMd Ha S3bIKE anreOpbl, COCTABIIATH
BBIDAKECHHSI, YpPAaBHEHMs, HEPAaBEHCTBA MO YCIOBHUIO 3a/Jayd, MCCIEI0BATh
IOCTPOEHHBIE MOJIEIIN C UCIIOJIB30BAHUEM alapara ajireopsl.

DOyHKUMHA U TPaPuKu:

cBOOO/IHO ONEpUPOBATh NOHATUAMU: (PYHKIHS, CIIOCOOBI 3aaHusl (QyHKLUH,
B3aUMHO 0OpaTHble (QYHKIUHU, KOMHOO3UMIMUSA (yHKUMNA, rpaduk QyHKOUH,
BBIIIOJIHATH 3JIEMEHTapHbIE TpeoOpa3oBaHus rpapuKoB (PyHKIUI;

CBOOO/IHO OIEPUPOBATh MOHATUSAMU: 00JACTh ONPEIEICHUS U MHOKECTBO
3HaYeHUN PYHKUINU, HYJIH QYHKIMH, TPOMEKYTKHA 3HAKOTIOCTOSIHCTBA;

CBOOOJHO ONEpUpPOBaTh MOHATUSAMU: UETHBIE M HEYETHbIE (DYHKIIMH,
NepUOINYECKUE (PYHKIIUHU, MPOMEKYTKH MOHOTOHHOCTH (DYHKIMU, MAKCUMYMBI U
MUHUMYMBbI (DYHKIIMM, HaumOoJiblIee WM HauMEHblIee 3HaueHWe (YHKIMH Ha
IIPOMEKYTKE;

cBOOO/IHO ONEpPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HaTypaldbHbIM U
HeabIM TOoKa3zareneM, rpapuk CTeneHHOW (YHKUHMU C HATypalbHbIM U ILEJIBIM
nokasareyieM, rpaduk KOpHsS N-Oi CTENeHH Kak (PyHKUMH OOpaTHOW CTENeHH C
HaTypaJbHbIM I0Ka3aTeJIEM;

ONEpPUPOBATh TOHATUSAMU: JIMHEWHAas, KBaJpaTHU4Has U APOOHO-IMHEWHas
(GYHKIMH, BBITIOJHATH 3JIEMEHTAPHOE MCCIIEI0BaHUE U MIOCTPOCHHUE UX TPaPHUKOB;

CBOOOJHO ONEpPUPOBATH MOHATUSMU: TOKa3aTellbHAas U JorapupmMuyeckas
(GyHKUMH, UX CBOMCTBA U TrpauKH, HUCIOJIb30BATh MX TIpa@UKUA ISl PEIICHUS
YPaBHEHUI;

CBOOOJIHO ONEpUPOBATH TMOHATUSMU: TPUTOHOMETPUYECKAsT OKPYKHOCTb,
OTpeJIeIeHHe TPUTOHOMETPUUECKUX (PYHKIIMN YUCIIOBOTO apryMEHTa;

UCIOJIb30BaTh rpaduku (YHKIMA JJI1  MCCIENOBAaHUA IPOLECCOB H
3aBUCUMOCTEH MpHU pElIeHUH 3aJlay U3 APYrHMX y4EeOHBIX MPEIMETOB U PealbHON
U3HU, BBIpAXaTh (HOPMyJIaMU 3aBUCUMOCTH MEX]y BETUUMHAMU;

Havana maTeMaTH4eCKOro aHaJIu3a:

CBOOOJHO ONEPHUPOBATH MOHATUAMU: apuMeTHdecKas M TIeoMeTpuyecKas
nporpeccusi, 06CKOHEUHO yObIBaroIIasi reoMeTpuuecKasi mporpeccus, TMHEHHBIA U
HKCMOHEHLIUAJIBHBIA POCT, (POpMyJia CIOKHBIX MPOLIEHTOB, UMETh MPECTABICHUE
O KOHCTAHTE;

UCIIOJIB30BaTh IMPOrPECCUM JJIA PELICHUs PpeajbHbIX 3aJad IMPUKIATHOIO
XapaKkTepa;



cBOOO/IHO ONEPUPOBATH MOHATUAMU: MOCIEIO0BATENBLHOCTD, CIIOCOOBI 3aJTaHUS
MOCIIEIOBATENbHOCTEH, MOHOTOHHBIE M OTPAHUYEHHBIC IOCIIEJOBATEIHLHOCTH,
MOHMMATh OCHOBBI 3apOXACHHUS MAaTEMaTHYEeCKOro aHajiu3a Kak aHajau3a
OECKOHEYHO MaJbIX;

CBOOOIHO OIEpPUpPOBaTh IOHATUSMHU: HENPEPbIBHbIE (DPYHKUMU, TOYKHU
pa3pbiBa rpaduka QpyHKINK, aCHMITOTHI Tpaduka QyHKINM;

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

CBOOOIHO OIEpUpPOBaTh MOHATUSIMU: TIEpBasi U BTOpas IPOU3BOJHBIC
byHKIUYU, KacaTenbHas K rpaduky GyHKIUM;

BBIUUCIISATH MPOU3BOIHBIE CYMMBI, TPOU3BEACHUS, YaCTHOTO W KOMITO3HUIIUU
IByX (YHKIUH, 3HATh IPOU3BOIHBIEC AIIEMEHTAPHBIX (PYHKIIHIA;

UCIIOJIb30BaTh T€OMETPUYECKUM U (PU3MUECKHI CMBICT TNPOU3BOJHON IS
pelieHus 3a1ad.

MHokecTBa M JIOTHKA:

cBOOOZHO  OMEpPHpPOBaTh TMOHATHUSMHU: MHOXKECTBO, OMEpaluu  Hajl
MHO>KECTBaMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN armapar Jisi ONUCaHUsI peaIbHbIX
IIPOLIECCOB U SIBJICHUH, IIPU PELICHUHU 3a]1a4 U3 IPYTUX yU4eOHBIX MPEAMETOB;

cBOOOZHO OMNEpPHpPOBaATh TMOHATHUSMU: OIpEAeTeHHE, TeopeMa, ypaBHEHHE-
CIIEJICTBUE, CBOMCTBO MaTeMaTHIECKOTO 00BEKTA, TOKA3aTEIbLCTBO, PABHOCHIIBHBIC
yYpaBHEHHUS U HEPABEHCTBA.

K xonmy oOyuyenus B 11 kiacce oOy4aromuics TOJYYUT CIEIYIOUTUE
npeIMeTHbIE Pe3yJbTaThl MO OTIAEIbHBIM TeMaM paboueil mporpamMmbl y4eOHOTO
Kypca «Anrebpa 1 Hayaia MaTEMaTHYECKOTO aHAIIA3ay:

Yucsia ¥ BBIYMCJICHUSA:

cBOOO/IHO ONEpUpOBaTh TMOHATUSIMU: HATypalbHOE U 1LIEJIO0€ YHUCIIO,
MHO’KECTBa HATypalbHBIX M IIEJIBIX YHUCEJ, MCIOJIb30BaTh MPU3HAKHU JIETUMOCTHU
uenbix yucen, HOJl 1 HOK naTypasibHBIX uncen sl pelieHus 3a1ad, NPUMEHSTh
anroput™m EBkinna;

CBOOOMIHO OMEpUpPOBATh TMOHITHEM OCTaTKa [0 MOMYJIO, 3alHChIBATh
HaTypaJIbHbIE YMCIIa B Pa3JIMYHbIX TO3UIIMOHHBIX CUCTEMAaX CUMCIICHHUS,;

cBOOOIHO ONEpUPOBATH MOHATHSAMH: KOMIUIEKCHOE YHCJIO U MHOECTBO
KOMIUTIEKCHBIX YHCEJI, MPEACTABIATh KOMIUICEKCHBIE YWCIa B alreOpandeckol u
TPUTOHOMETPHUUECKOH (hopMe, BBITIONHATH apu(METHIECKHE ONepaIii ¢ HUMHU U
n300paxkaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHMS U HEpaBeHCTBA:



CBOOOJHO OTEPUPOBATH MOHATHUSIMHU: HUPPAIMOHAIBHBIC, MMOKa3aTebHBIE U
jJorapuMUYECKHEe HEpPaBEHCTBA, HAXOAUTh WX PEIMICHUS C TOMOIIBIO
PaBHOCHUJIbHBIX MIEPEXO/IOB;

OCYHIECTBJISATH OTOOpP KOpPHEW TMpH pEUIEHUU TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOOJIHO OMNEPUPOBATH MOHATHEM TPUTOHOMETPUUYECKOE HEPABEHCTRBO,
NPUMEHATh  HeoOXoammble  (HOPMYIBI [T PEMICHUS] 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
JorapupMUUECKUX YPAaBHECHUN U HEPABEHCTB;

peuarp paloOHaJIbHbIE, VppalUOHAIbHBIE, IIOKa3aTeJbHbIE,
gorapuMUYECKUe W  TPUTOHOMETPUYECKHE YpaBHEHUS U  HEPABEHCTBA,
coAepKalye MOIYJIU U apaMeTpPhI;

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

MOJICJIMPOBATh peajbHbIE CHUTyallMM Ha S3bIKE ainreOpbl, COCTABISTH
BBIPAKCHUS, YPAaBHEHMS, HEPABEHCTBA M MX CHUCTEMBI [0 YCIIOBUIO 3aJ]1a4H,
UCCIIEIOBAaTh TMOCTPOEHHBIE MOJEIM C MCIIOJB30BAHUEM allfapara aureopsl,
MHTEPIPETUPOBATH MOJTYUYCHHBIN PE3YJIbTAT.

DyHKIUHN U TPAPUKHU:

CTpOUTh TpadUKH KOMIO3UIMU (PYHKIIUHA C TOMOIIBIO 3JIEMEHTAPHOTO
WCCJICIOBAHUS M CBOWCTB KOMIIO3UITUU IBYX (DYHKIIHIA;

CTPOUTH TE€OMETpUYEeCKHe oOpa3bl YypaBHEHUW U  HEPaBEHCTB Ha
KOOPJUHATHOM TJIOCKOCTH;

CBOOOJTHO  ONEpPUPOBATH TMOHATHSAMHU: TPaPUKU TPUTOHOMETPUUYECKUX
(yHKmii;

NPUMEHITh (GYHKIMU JJIS MOJEIMPOBAHUS W MCCICAOBAHUS peabHbIX
ITPOIIECCOB.

Hauasa maTeMaTH4eCKOro aHaJIu3a:

WCITIOJIb30BATh MPOU3BOIHYIO VIS UCCIIECOBAHUS (DYHKIITMM HA MOHOTOHHOCTH
Y OKCTPEMYMBI;

HaxOJUTh HAMOOJIbIlIee U HAUMEHbIIIEE 3HAUCHUS (DYHKIIMHA HETIPEPHIBHON Ha
OTpE3KE;

WCIOJIB30BaTh MPOU3BOAHYIO Ui HAXOXICHHUS HAWIYYIIEro pPEIICHUS B
MPUKIAAHBIX, B TOM 4YHUCIE€ COLUHUAIBHO-d)KOHOMUYECKUX, 3ajJadax, st
OTIpEJICICHUS] CKOPOCTH W YCKOPEHHS TIpoliecca, 3aJaHHOro (Gopmynol wim
rpaduKom;



cBOOOZIHO OMNEpUPOBATh MOHATUSAMHU: TEpPBOOOpa3Has, ONpeAeTEHHBIN
UHTETpaJl, HAXOJWUTh MEPBOOOpa3HBIC AIEMEHTAPHBIX (YHKIUNA ¥ BBIYHUCISATH
uHTerpa no popmyne Herotona-JleliOnua;

HAXOJUTh IUIOLIA/IU TUIOCKUX GUTYp M 0OBEMBI TEJl C MOMOIIBIO HHTETpaIa;

UMETh MPEJCTaBICHHE O MaTeMaTHYECKOM MOJEIMPOBAHUU Ha MpHUMEpe
coctaBieHus TudpepeHInaIbHbIX ypaBHEHUH;

pemiath MpHUKJIaJHbIE 3a7a4yd, B TOM YHUCIIE COIHAIbHO-DKOHOMUYECKOTO H
¢u3nUecKkoro xapakrepa, CpeJCTBaMi MaTeMaTHUYECKOTO aHAIN3A.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KonuyecTBo yacos
Ne HaumeHnoBaHue pa3aesioB U TeM DJleKTpoHHbIe (LM (ppoBbIE)
KonTposabHbie
n/n NMPOrpaMMbI Bcero o0pa3oBaTe/ibHbIE PeCypchl
padoThI
MHOXECTBO 1€CTBUTEIbHBIX YHUCEIL.
VYuu. py, AKnacc,
1 MHuorounensl. PalinoHanbHble ypaBHEHUS U 24 1
5 . [Ipocsemenue, POIII
HepaBeHCTBAa. CUCTEMBI JINHEUHBIX YPaBHEHUM
) Oyukuuu U rpadpuku. CreneHHas QyHKIMS C 12 | VYuu. py, AKnacc,
[eJBIM IIOKa3aTeIEM [Ipocsemenue, POIII
3 Apudmernuecknii KOpeHb N-0i CTENICHH. 15 1 VYuu. py, SKiace,
HppaumonanbHble ypaBHEHUS [Ipocsemienue, PO
4 IToka3zarenbHas pyHkuus. [lokasarenbHble 10 | VYuu. py, AKnacc,
ypaBHEHUSA IIpoceenienue, POLI
5 Jlorapudmuueckast GyHKIIHSL. 18 | VYuu. py, AKnacc,
Jlorapudmuueckue ypaBHEHUS IIpoceenienue, POLI
6 TpuronomeTpruyeckue BoIpaKeHUs U 2 | VYuu. py, SKiace,
ypaBHEHUS [Tpoceemenue, POIII
VYuu. py, AKnacc,
7 I1 10 1
OCJIEI0BATENBHOCTH U IIPOTPECCUN Ipocsemene, PAIL
VYuu. py, AAKnacc,
8 H B 20 1
enpepbiBHBIE QyHKIHH. [Ipon3BoaHas Mpocsemene, PAIL
9 [ToBTOpeHME, 0600IIEHNE, CHCTEMATH3 AL 5 ) VYuu. py, AAKnacc,
3HaHUHI [Ipocsemenue, POIII
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 136 10




11 KJIACC

KoauuecTBO 4acoB

Ne HanmeHoBaHMe pa3ae/ioB U TeM JyekTpoHHbIE (IU(PPOBBIE)
KonTposabHbie
n/n NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE PeCypChl
padoThI
1 HccnenoBanue GyHKIMA ¢ TOMOIIBIO ” | VYuu. py, AKnacc,
MPOU3BOIHOMN [Ipocsemenue, POIII
VYuu. py, AKnacc,
2 IT 0 12 1
epBooOpa3Has u UHTerpai Mpocsemene, PAIL
3 I'paduiku TPUrOHOMETPUUECKUX (PYHKIIHIA. 14 | VYuu. py, AKnacc,
TpuronomeTpuyecKkre HEpaBeHCTBA IIpocsenienue, POLI
4 HppaunoHabHble, HOKa3aTENbHbIE U 4 | VYuu. py, AKnacc,
norapuMUYecKre HEPaBEHCTBA IIpocsemienue, POLI
5 KommiekcHbie uncna 10 1 VYuu. py
VYuu. py, AKnacc,
6 H 10 1
aTypajbHBbIE U LIeJIbIE YHCiia Ipocsemere, PAIL
C ;
7 moxaumem n torapupmicci B 1 Vo, py. AKnace,
. P [Ipocsemenue, POIII
ypaBHEHUH
8 3agaym ¢ mapaMeTpaMmu 16 1 [Tpoceemenue, POIII
9 IToBTrOpenue, 00001IEHNE, CUCTEMATH3AIIS 16 ) VYuu. py, AKnacc,
3HaHUHN ITpoceenienue, POLI
10
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136







IHOYPOYHOE IIVTAHUPOBAHUME

10 KJIACC
KonuyectBo 4yacos
Nen/m Tema ypoka KonTpoabubie
Bcero
padoThI
MHox€ecTBO, ONIEpaliy HaJl MHO>KECTBAMHU U UX CBOMCTBA 1
2 JNuarpammsl Ditnepa-Benna 1
[TpuMeHeHnEe TEOPETUKO-MHOKECTBEHHOTO alrapara JUlsl peleH s 3a1a4 1
4 Panmonanbubie ynciaa. OOBIKHOBEHHBIC U IECATHYHBIE IPOOH, TIPOIIEHTHI, OECKOHEYHBIE |
MePUOIUUECKHIE IPOOH
5 Panmonanbuble ynciaa. OObIKHOBEHHBIE U IECSTUYHbBIE IPOOU, IPOLIEHTHI, OECKOHEUHbIE |
MepruoIuYecKue 1podu
6 [TpumeHeHnue apoOei U MPOLIEHTOB ISl PEIIeHUs PUKIAIHBIX 33124 1
7 [Ipumenenne nqpobeit v IPOLEHTOB JUIsl pelIeHNs TPUKIAIHBIX 3a7a4 1
8 JleiicTBuTenpHbIe Yncia. ParoHanbHble M UPPALIMOHAJIBHBIE YUCIIA 1
9 ApudmeTrnueckre onepaluu ¢ 1eHCTBUTEIbHBIMU YUCIaMH 1
10 Mopynpe JENCTBUTEIBLHOTO YKUCIIA U €r0 CBOMCTBA 1
1 [TpuOmkE€HHBIE BHIYMCIECHUS, IPABUJIa OKPYTJICHUS, IPUKUAKA U OLIEHKA pe3yibTaTa |
BBIYMCIICHHUI
12 OCHOBHBIE METO/IbI pEeIICHUS LIEbIX U IPOOHO-PAIMOHANBHBIX YPaBHEHHUI U HEPAaBEHCTB 1
13 OCHOBHBIE METO/IbI PEIICHUS LIETbIX U IPOOHO-PAIMOHANBHBIX YPaBHEHHUI U HEPAaBEHCTB 1
14 OcHOBHBIE METO/IbI PEILIEHNUs LENbIX U APOOHO-PAMOHAIBHBIX YPaBHEHUI U HEPABEHCTB 1
15 MHorousneHs! OT OHON epeMEHHOM. Jle1eHrne MHOTOWIeHa Ha MHOTOWIEH C OCTaTKOM. |
Teopema bezy
16 MHuorowiensl ¢ 1ienpiMu koddduimentamu. Teopema Buera 1
17 Pewienue cucreM TMHENHBIX YPAaBHEHUN 1




18 Pemienue cucrtem JIMHEHHBIX YpaBHEHUM 1

19 Matpuua cuctemsl IMHEWHBIX ypaBHEHUH. OnpeaenuTesb MaTpULIbl 2X2, ero |
reOMETPUYECKUI CMBICIT M CBOIMCTBA; BEIUUCIICHUE €r0 3HAUCHUS

20 Ornpenenuresib MaTpUIlbl 2X2, €ro TeOMETPUUYECKUM CMBICT U CBOMCTBA; BHIYMCIICHUE €r0 |
3HauYEHUs

21 [IpumeHneHue onpeaenuTens 1yl peIeHUs] CUCTEMbI JTMHEUHBIX YPaBHEHUI 1

22 Pemenue npuknaaHpixX 3a7a4 ¢ MOMOILBIO CUCTEMBI JIMHEWHBIX YPABHEHHI 1

23 Pemienne npukiiagHbIX 3a/1a4 ¢ HOMOUIBIO CUCTEMbI TMHEHHBIX YPaBHEHUI 1

24 KonTtponpHast padora: "PanmonanbHble ypaBHEHHs U HepaBeHCTBA. CHCTEMbI TMHEWHBIX |
ypaBHEHUI"

75 Oynk1us, crocoosl 3ananus GyHknun. Bzanmuo odparusie pyHkunu. Kommosumms |
byHKIUI

26 I'padux GpyHKIMU. DneMeHTapHble TpeoOpa3oBaHus rpadukoB GyHKINUN 1

7 O6unacTp onpeneneHus ¥ MHOXKeCTBO 3HaueHui pynkuuu. Hynu gpynkuuu. [pomexytku |
3HaK MOCTOSTHCTBA

73 Yérable u HeuéTHbIe pyHKUIUU. [lepuoanyeckue pyHkuuu. IIpomMexxyTku MOHOTOHHOCTH |
byHKIUM

29 MaxkcumyMbl 1 MUHUMYMBI QyHKIMH. HanOomnbiiee 1 HauMeHblee 3HaueHne pyHKIUN Ha |
IIPOMEXKYTKE

30 Jluneitnasi, kBaapaTHuHas U ApoOHO-TMHENHAs PYHKIIMH 1

31 DJeMeHTapHOe UCCIIeI0BaHUE U MIOCTPOCHUE IPaUKOB ATUX (PYHKITHIA 1

32 DIeMEHTapHOEe HCCIIeI0OBaHUE U ITOCTPOEHHE IPpaUKOB ATUX (PYHKIMN 1

33 Crenens ¢ nenslM nokasareneMm. bunom Herotona 1

34 Crenens ¢ nenbM nokasareneM. buaom HeroTona 1

35 CrenenHast GyHKIHMS C HATypaJIbHBIM H LIEJBIM MoKa3aTeneM. EE cBoiicTBa u rpadux 1

36 Kontponbnas padora: "Crenennas ¢pynkuus. E€ cBolicTBa u rpaduk" 1

37 Apudmernueckuii KOpeHb HaTypaJIbHON CTEIIEHH U €r0 CBOICTBA 1




38 Apudmerndeckuii KOpeHb HATYpaIbHOW CTETICHH B €T0 CBOMCTBA 1
39 [Ipeo6pa3oBaHMsl YUUCIOBBIX BBIPAXKEHH, COAEPIKALLUX CTEIIEHU U KOPHU 1
40 [IpeoOpa3zoBaHms YUCITOBBIX BBIPAXKCHHH, COEPIKAIIUX CTCIICHH U KOPHH 1
41 [IpeoOpa3zoBaHms YUCITOBBIX BBIPAKECHHH, COEPIKAIINX CTETICHH U KOPHH 1
42 Wppannonanbubie ypaBHeHUs. OCHOBHBIE METO/IbI PELLIEHUS UPPALIMOHATIbHBIX YPABHEHUM 1
43 HppaunonanbHble ypaBHeHUsI. OCHOBHbBIE METO/bI PEIIEHUS UPPALMOHATIBHBIX YPABHEHU I 1
44 Wppaunonanbubie ypaBHeHUs. OCHOBHBIE METO/IbI PELLICHUS UPPALIMOHATIbHBIX YPABHEHUM 1
45 PaBHOCHIIBHBIE ITEPEXO/IbI B PELIEHUU UPPALUOHAIBHBIX YPAaBHEHUI 1
46 PaBHOCWIIBHBIE ITEPEXO/BI B PELICHUN UPPALMOHAIBHBIX YPABHEHUHN 1
47 PaBHOCHIIBHBIC TTEPEXO/Ibl B PEIIEHUHN UPPALIMOHAIBHBIX YPaBHEHHH 1
48 PaBHOCWIIBHBIE ITEPEXO/BI B PELICHUU UPPALMOHAIBHBIX YPABHEHUHN 1
49 CgoiicTBa u rpaduk KOpHS n-0if cTeneHn Kak (yHKIMN 0OpaTHOM CTENEHH C HaTypalbHbIM |
MIOKa3aTesieM
50 CaolicTBa U rpauK KOpHSI n-Oi CTENEeHH Kak (QyHKIMK 0OpaTHOM CTENEHH C HaTypaJIbHbIM |
MIOKa3aresieM
51 KonTponabnas pabora: "CsoiicTBa u rpaduk KOopHs n-oi creneHu. MppanroHaibHble |
ypaBHeHHUA"
52 CreneHsb ¢ pallMOHAIBLHBIM [TOKA3aTEJIEM U €€ CBOWCTBA 1
53 CTeneHb C pallMOHAIBHBIM MTOKA3aTeNIeM U €€ CBOMCTBA 1
54 CreneHsb ¢ pallMOHAIBLHBIM [TOKA3aTEIEM U €€ CBOWCTBA 1
55 [ToxazarenbHast pyHKLINS, €€ CBOWCTBA U rpaduK 1
56 Hcnonp3oBanue rpaduka GyHKIMY U1 PELICHUs] YpaBHEHUH 1
57 Hcnonp3oBanue rpaduka GyHKIUYU AJIS peLICHUS] ypaBHEHHM 1
58 IToka3zaTenbHble ypaBHEHUsI. OCHOBHBIE METO/IbI PEIIECHUS [TOKA3aTENbHBIX YPABHEHUIN 1
59 [Toka3zarenbHble ypaBHEHUs1. OCHOBHBIE METO/BI PELICHUS I0KA3aTEIbHBIX YPaBHEHUN 1
60 ITokazarenbHble ypaBHEHUSI. OCHOBHBIE METO/IbI PEIICHUS MOKA3aTEIbHBIX YPABHEHUM 1




61

Kontponbnas padora: "[lokazarensHas ¢pyHkuus. [lokazarensHbie ypaBHeHHS"

1
62 Jlorapudwm yucna. CBoiicTBa orapugma 1
63 Jlorapudm uucna. CoiicTsa jgorapudma 1
64 Jlorapudm uucna. CoiicTBa jgorapudpma 1
65 JlecaTU4HbIE U HATypaJIbHBIE JTOTapH(PMbI 1
66 JecsaTuunble U HATypallbHbIE IOTapU(PMBI 1
67 [IpeoOpazoBanue BEIpaXEHUH, COAEPIKANUX JTorapu(PMbI 1
68 [IpeoOpa3zoBanue BeIpaKEHUH, COJIEPIKAIINUX JTOTaPHPMBbI 1
69 [IpeoOpa3oBaHue BEIpaXKEHUH, COACPKAMNX JTOTAPHPMBI 1
70 Jlorapudmuueckas GyHKIMsA, €€ CBOHCTBA U rpaduK 1
71 Jlorapudmmueckas GpyHKIus, €€ CBOHCTBA U Tpaduk 1
72 Hcnonb3oBanue rpaduka GyHKINN AT pelIeHUs] ypaBHEHUH 1
73 Wcnonp3oBanue rpaduka QyHKINY U1 pellIeHUs] ypaBHEHUN 1
74 Jlorapugmuueckue ypaBHeHUs. OCHOBHBIE METO/BI pelIeHUs JJorapu(pMUUECKUX YpaBHEHHH 1
75 Jlorapudmuueckre ypaBHeHus1. OCHOBHBIE METO/IbI PELIEHUSI IOTapU(PMUUECKUX ypaBHEHUI 1
76 Jlorapugmuueckue ypaBHeHUs. OCHOBHBIE METO/BI pelIeHUs JJorapu(pMUUECKUX YpaBHEHHH 1
77 PaBHOCHIIBHBIE TEPEXO0/Ibl B pEIIEHUH JIOrapu(MUUECKUX YpaBHEHUN 1
78 PaBHOCHIIBHBIE TIEPEXO/IbI B PELLICHUH JIOTAapU(PMUUECKUX YpaBHEHUIN 1
79 KonTtponbHas padora: "Jlorapupmuueckas pynkuus. Jlorapupmudeckue ypaBHeHUs" 1
80 CuHyc, KOCHHYC, TAHT€HC U KOTAaHT€HC YMCIIOBOTO apryMEHTa 1
81 CuHycC, KOCHHYC, TAHT'€HC ¥ KOTAHI€HC YMCIIOBOTO apryMEHTa 1
82 ApKCUHYC, apKKOCHHYC U apKTaHI€HC YUCIOBOTO apryMeHTa 1
83 ApKcuHYC, apKKOCUHYC ¥ apKTaHI'€HC YMCJIOBOTO apryMEeHTa 1
24 Tpuronomerpudeckas OKpyKHOCTb, OIIPEIEICHIE TPUTOHOMETPUYECKUX (PYHKLIUI |

YHCIIOBOTO apryMeHTa

85 TpuronomeTrpudeckas OKpyKHOCTb, OIPEEICHHE TPUTOHOMETPUYECKUX (PYHKIIUI 1




YHUCIOBOI'O aprymeHTa

86 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 1
87 OCHOBHBIE TPUTOHOMETPUUYECKHIE (POPMYITBI 1
88 OCHOBHBIE TPUTOHOMETPUUYECKHE POPMYITBI 1
89 OCHOBHBIE TPUTOHOMETPUUECKHE (POPMYITBI 1
90 [IpeobpazoBaHre TPUTOHOMETPUUYECKUX BBIPAKEHUHN 1
91 [Ipeo6pa3oBanne TPUrOHOMETPUUYECKUX BhIPAKEHUIN 1
92 [IpeobpazoBaHre TPUTOHOMETPUUYECKUX BBIPAKEHUHN 1
93 [Ipeo6pa3oBanne TPUrOHOMETPUUYECKUX BhIPAKEHUIN 1
94 Pewienne TpuroHoMeTpUUECKUX YpaBHEHUN 1
95 Pemenne TpuroHoMeTpuuECKUX ypaBHEHUI 1
96 Pemenune TpuroHoOMeTpUUECKUX ypaBHEHUI 1
97 Pemrenne TpuroHOMeTpUYECKUX YpaBHEHUN 1
98 Pemenune TpuroHoMeTpuUECKUX ypaBHEHU I 1
99 Pemenne TpuroHoMeTpruUECcKUX ypaBHEHUI 1
100 Pemenune TpuroHoOMeTpUUECKUX ypaBHEHUI 1
101 Konrtponbnas pabdora: "TpuroHoMeTprudeckue BEIpakeHUsl U TPUTOHOMETPUYECKHE |
ypaBHeHHUA"
102 ITocnenoBaTeNbHOCTH, CITOCOOBI 3aJJaHMs ITOCNIENOBATEILHOCTEN. MeTo1 MaTeMaTHIECKOM |
WHTYKITH
103 MOHOTOHHBIE U OTPaHUYEHHBIE MTOCIIE0BaTENIbHOCTH. McTOpHs aHann3a 6ECKOHEUHO MaJIbIX 1
104 ApudmeTrndeckast mporpeccus 1
105 I'eomeTrpuueckas nporpeccust 1
106 beckoneuno yObIBaroIIasi TeOMETpUIECKask TPOTPECCHUS 1
107 CymMma 6eckoHeuHO yOBIBaOIIEH reOMeTpUIECKOi mporpeccuu 1
108 JInHEeNHBIN U SKCIIOHEHIUMAIBHBIN pocT. Yncio €. @opmysia CI0KHBIX IPOLICHTOB 1




109

JIuHEeHbIN 1 SKCIOHEHIMANIbHBIA pocT. Yucino e. @opmysia CI0kKHBIX MPOLIEHTOB

1
110 Hcnosb3oBaHue mporpeccuu AJisl pelIeHUs] pEabHbIX 3a/1a4 IPUKIIAJHOTO XapaKTepa 1
111 Kontpoinbnas padota: "[locinenoBarenbHOCTH U Iporpeccun’” 1
112 HenpepsiBHBIC (DYHKIIMHM ¥ MX CBOKWCTBA 1
113 Touka pa3pbiBa. ACUMIOTOTHI rpaduKOB QyHKIUN 1
114 CaotiicTBa (hyHKIMI HEPEPHIBHBIX HA OTPE3KE 1
115 CoiicTBa (hyHKIMI HETPEPHIBHBIX HA OTPE3Ke 1
116 MeTto 1 UHTEPBAJIOB ISl PEIICHUS HEPABEHCTB 1
117 Meroa MHTEPBAJIOB JUIsl pELIEHUS HEPABEHCTB 1
118 MeTto1 UHTEPBAJIOB ISl PEIICHUS HEPABEHCTB 1
119 [IpumMeHeHme CBOMCTB HEMPEPHIBHBIX (DYHKIIMI JJISI pEIICHUS 3a/1a4 1
120 [TpruMeHeHNEe CBOMCTB HEMPEPBIBHBIX (DYHKLMH JUI peleHns 3aa4 1
121 [IepBas u BTOpast Npou3BOAHBIE PYHKIIUH 1
122 Omnpenenenue, reOMETPUYECKUI CMBICI TPOU3BOIHOM 1
123 Ornpenenenne, GU3NIECKUN CMBICIT MPOU3BOTHON 1
124 VYpaBHeHUe KacaTeNbHOU K rpaguKy QyHKINN 1
125 VYpaBHeHUe KacaTeNbHOU K rpaguKy QyHKINN 1
126 [Tpou3BoHBIE AJIEMEHTAPHBIX (PYHKUINN 1
127 [Ipou3sBoaHbIE AIIeMEHTAPHBIX (QYHKIUN 1
128 [Tpon3BoHast CYMMBI, TPOU3BEACHHUS, YACTHOTO U KOMITIO3ULIUU (YHKIUI 1
129 [IpousBoaHast CymMMBl, IPOU3BEIEHHS, YACTHOIO M KOMIO3UIIUU (PYHKIUH 1
130 [TpousBogHast CyMMBI, TPOU3BEACHUS, YACTHOTO U KOMITO3UIIUU (PYHKIIHI 1
131 KonTtponsnas padora: "[IponszBoanas” 1
132 [ToBTOpenue, 0600IIEHNE, CUCTEMATH3aIMs 3HaHN: "Y paBHEeHUS " 1
133 [ToBTOpenue, 06001meHNe, cucTeMaTu3anus 3Hanui: "OyHKun" 1
134 Hrorosast koHTpoIBHAS paboTa 1




135 HroroBast kKoHTpoIbHAs paboTa 1 1
136 [ToBTOpeHUe, 06001IEeHNE, CHCTEeMAaTH3aIUsl 3HAHU I 1
OBILEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 10




11 KJIACC

Ne i/

Tema ypoka

[TpumeHeHre TPOU3BOJHON K UCCIIeIOBaHUIO (YHKIIMI HA MOHOTOHHOCTh U 9KCTPEMYMBI

KoaudecTBO 4acoB

Bcero

KonTposbHble
padoThI

[TpumeneHre MpoN3BOIHON K UCCIIETOBAHHUIO (PYHKITUI Ha MOHOTOHHOCTD M 9KCTPEMYMBI

HpI/IMeHeHI/IC HpOH3BOHHOﬁ K UCCIICA0BAaHHUIO Q)YHKHHI;'I Ha MOHOTOHHOCTb U 9KCTPEMYMBI

[IpumeneHre MpoN3BOIHON K UCCIETOBAHUIO (DYHKIIHI HA MOHOTOHHOCTB M 9KCTPEMYMBI

HpI/IMeHeHI/IC HpOH3BOHHOﬁ K UCCICA0BAaHHUIO Q)YHKHHI;'I Ha MOHOTOHHOCTb U 9KCTPEMYMBI

[IpumeneHre MpoN3BOIHON K UCCIETOBAHUIO (DYHKIIHI HA MOHOTOHHOCTB M 9KCTPEMYMBI

Haxoxnenue HauOOJIBIIEr0 1 HAMMEHBIIIETO 3HAUYECHHUS HCHpCpLIBHOﬁ q)YHKI_II/II/I Ha OTPE3KE

00N N R WN =

— | \O
)

Haxoxnenne HanOobIIero 1 HAMMEHBIIIETO 3HAUYEHUST HETIPEPHIBHOW (PYHKITUU HA OTPE3KE
HaxoxneHne HauboIbI1Iero 1 HaMMEHbIIEro 3HaYeHHsI HeTIPEPhIBHOM (DYHKIIMK Ha OTpe3Ke

Haxoxxnenne HanOonbIIero 1 HAMMEHBIIIETO 3HAYEHUST HETIPEPHIBHON (DYHKITMHM Ha OTpE3Ke

p—
N =

Haxoxnenue HanOOJIBIICT0 ¥ HAUMEHBIIICTO 3HAYCHHUS HerepLIBHOﬁ (bYHKHHH Ha OTPE3KE

Haxoxxnenne HanOonbIIero 1 HAMMEHBIIIETO 3HAYEHUST HETIPEPHIBHON (DYHKITMHM Ha OTpE3Ke

— | e | e e e | | e | e | | [

13

14

[IprMeHeHne MPON3BOIHOM Il HAXOKICHUS HAWITy4lIero PEIICHNs B IPUKIIaHBIX
3aJavax

HpI/IMeHCHI/IC HpOI/I3BOI[HOI71 JAJI1 HAXOKACHU A HAWJTydIICTO PCUICHUA B IIPUKIIAJHBIX
3agadax

15

[TpuMeHeHre IPOU3BOTHOMN /ISl ONIPEIeNICHHsI CKOPOCTH M YCKOPEHHSI ITpoIiecca, 3a[aHHOTO
dbopmyroi uim rpaguKoM

16

[TpuMeHeHre POU3BOTHOMN /ISl ONIPEIeTICHHsI CKOPOCTH M YCKOPEHHSI TTpoIiecca, 3a[aHHOTO
dbopmyroit unu rpagukom

17

Komnosunus ¢pyHkuumit

18

Kommozurust ¢hyHKImii




19 Komnosumus ¢pyHkumii 1
20 I'eomerpuueckue 0O6pa3bl ypaBHEHHH Ha KOOPAMHATHON TNIOCKOCTH 1
21 ['eomeTpuyeckue 0Opa3bl ypaBHEHUH HA KOOPIWHATHOMN TIJIOCKOCTH 1
22 KoHntponbnas padora: "UccnenoBanue GyHKIHMA ¢ TOMOIIBIO TPOU3BOIHON" 1
23 [TepBoOOpa3Hasi, OCHOBHOE CBOWCTBO MEPBOOOPA3ZHBIX 1
24 [TepBoobOpazHbie aemMeHTapHbIX GyHKIMHA. [IpaBuia HaxoxAeHUs TEPBOOOPA3HBIX 1
25 [TepBooOpasubie aneMeHTapHBIX QyHKIMIA. [IpaBuia HaxoKIeHNsT TEPBOOOPA3HBIX 1
26 Nurterpan. 'eomeTprdecKkuii CMbICT HHTErpaia 1
27 Beruncnenue onpenenéaroro naterpaia mo Gopmysne Herotona-Jleitbnua 1
28 Boruncnenue onpenenéunoro naterpana mno gpopmysne Hoetotona-JleitOnuna 1
29 [Ipumenenne nHTErpaia 1 HAXOXKIACHUS TUIOIIAACH TUIOCKUX QUTYP 1
30 [TpumeHeHue uHTerpaia A HaX0XAeHUs 00bEMOB T€OMETPHUECKHX Tell 1
31 [Ipumeps! pemennii quddepeHnnaIbHbIX YpaBHEHUH 1
32 [Tpumeps! pemieHnit quddepeHnaIbHbIX ypaBHEHUN 1
13 MaremaTnueckoe MOJEINPOBAHKUE PEAIbHBIX IPOLECCOB ¢ MOMOUIbIO AUPHEpEeHIINATbHBIX |
ypaBHEHUU
34 KonTponsnas pabora: "[lepBoobpasnast u unrerpan” 1
35 Tpuronomerpuueckue GyHKINH, UX CBOWCTBA U TpaduKu 1
36 Tpuronomerpudeckue GyHKIIUN, UX CBOMCTBA U TpadUKU 1
37 Tpuronomerpuyeckue GyHKIIMH, UX CBOWCTBA U TpapuKu 1
38 Tpuronomerpudeckue GyHKIIUN, UX CBOMCTBA U TpadUKU 1
39 Tpuronomerpuueckue GyHKINH, UX CBOWCTBA U TpaduKu 1
40 OT60p KOpHEH TPUTOHOMETPUUECKUX YPAaBHEHUH C TTOMOIIHI0 TPUTOHOMETPHUIECKOM 1
OKPY>KHOCTH
A1 OT100p KOpHEH TPUTOHOMETPUUYECKUX YPABHEHUH C TOMOIIBIO TPUTOHOMETPUYECKOM |

OKPYKHOCTHU




OT60p KOpHEH TPUTOHOMETPUUECKUX YPAaBHEHUH C MTOMOIIBIO TPUTOHOMETPUUECKOM

42 1
OKPYKHOCTH
43 OT100p KOpHEH TPUrOHOMETPUUYECKUX YPABHEHUH C TOMOILBIO TPUTOHOMETPUYECKOMN |
OKPY>KHOCTH
44 Pemienne TpUroHOMETpUYECKUX HEPABEHCTB 1
45 PelieHne TpUroHOMETPUYECKUX HEPABEHCTB 1
46 Pemienne TpuroHOMETpUYECKUX HEPABEHCTB 1
47 Penienne TpUroHOMETpUUECKUX HEPABEHCTB 1
43 KonTtponpnas padora: "['paduku TpuroHomerpudeckux GpyHkimid. TpuroHoMeTpuieckue 1
HepaBeHcTBa"
49 OcCHOBHBIE METO/IbI PELLIEHNUS T0KA3aTEIbHbIX HEPABEHCTB 1
50 OcHOBHBIE METO/BI PEILIEHNUS 10KA3aTEIbHBIX HEPABEHCTB 1
51 OcCHOBHBIE METO/IbI PEILIEHNUS TOKA3aTEIbHBIX HEPABEHCTB 1
52 OcHOBHBIE METOBI PEILIEHUS IOKA3aTEIbHBIX HEPABEHCTB 1
53 OcHOBHBIE METO/IbI PElLIEHNUs Jorapu(PMUUECKUX HEPABEHCTB 1
54 OCHOBHBIE METO/IbI pelIeHus JJorapu(pMUIECKUX HEPABEHCTB 1
55 OcHOBHBIE METO/IbI PEllIEHNUs Jorapu(PMUUECKUX HEPABEHCTB 1
56 OCHOBHBIE METO/IbI pelIeHus JJorapu(pMUIECKUX HEPABEHCTB 1
57 OCHOBHBIE METO/IBI PEIICHUS UPPALMOHAIBHBIX HEPABEHCTB 1
58 OcCHOBHBIE METO/IBI PELLIEHUS] UPPALIMOHATIBHBIX HEPABEHCTB 1
59 OCHOBHBIE METO/IBI PEIICHUS UPPALMOHAIBHBIX HEPABEHCTB 1
60 OcCHOBHBIE METO/IBI PELLIEHUS] UPPALIMOHATIBHBIX HEPABEHCTB 1
61 ['padmyeckue MeToabl pelieHUs] UppallMOHAIBHBIX YpaBHEHUN 1
62 ['padmyeckue MeToAbI pelIeHUs] UpPallMOHAIBHBIX YPaBHEHUN 1
63 I'padmueckue MeTOIbI peIICHHS TOKa3aTeIbHBIX YPAaBHECHUN 1
64 ['padpraeckue METOBI pelIeHUs MOKa3aTEIbHBIX HEPABEHCTB 1




65 ['papraeckue MeTobI peneHus JorapuGMUIECKUX YpaBHEHUN 1
66 I'padmueckue MeToIbI pemieHHs JOrapuPMIUUECKUX HEPABEHCTB 1
67 I'paduueckue MeTo bl pelIeHus Jorapu(pMUIECKIX HEPABEHCTB 1
68 ['padpraeckue MeTOIbI peIIeHUs MOKA3aTENbHBIX U JIOTApU(PMUUECKUX YPABHCHHUI 1
69 I'padmueckue MeTOIbI peIICHHUS TOKAa3aTeIbHBIX U JIOTapU(MUIECKUX YPaBHEHHHA 1
70 ['paduueckue MeTo bl peLIeHUs IOKA3aTeNbHbIX U JJOrapu(pMUUECKUX HEPABEHCTB 1
71 I'padmaeckue MeTOIbI peICHHS TOKA3aTEIbHBIX U JIOTapU(YMUIECKUX HEPABEHCTB 1
7 Konrponsnas pabora: "HppanuoHaibHble, IOKa3aTeIbHbIE U JOrapupMHUUECKUe |
HepaBeHCTBA"
7 KommuiekcHpie uncna. Anredpandeckas ¥ TPUTOHOMETpHYECKask GOPMBI 3aIHCH |
KOMIUIEKCHOT'O YHCIIa
74 KommnekcHble uncia. Anredpandeckas 1 TPUrOHOMeTpHuecKkasi popMbl 3aKcu |
KOMIUIEKCHOTO YHCJIa
75 Apudmerndeckre onepanuy ¢ KOMIJICKCHBIMU YU CIaMH 1
76 Apudmerndeckue onepanuu ¢ KOMILIEKCHBIMHA YUCITaMHU 1
77 N300paskeHre KOMIUIEKCHBIX YHCeNl Ha KOOPAWHATHOH MI0CKOCTH 1
78 N3o0paxeHne KOMIJIEKCHBIX YUCENT HA KOOPIUHATHOM MIOCKOCTH 1
79 ®opmyna Myaspa. KopHu n-oii cTeneHu U3 KOMILUIEKCHOTO Yncia 1
80 ®opmyna Myaspa. KopHu n-o#l CTENEHN U3 KOMIUIEKCHOTO YUCia 1
81 [IpuMeHeHre KOMIIEKCHBIX YHCeN I peleHus (PU3NYECKUX U TeOMETPHUECKUX 3a1au 1
82 Kontponbnas pabora: "KomriekcHsie uncma" 1
83 Harypainbnsle u niensie yucna 1
84 HarypanbsHble 1 nesnpie yucna 1
85 [IpuMeHeHre MPU3HAKOB AEIMMOCTH LENBIX YHCEI 1
86 [IpumeHeHne NpU3HAKOB AETUMOCTHU LENBIX YUCEI 1
87 [TIpumenenue npusHakoB aeauMocTu nenbix yncen: HOJ[ u HOK 1




88 IIpumenenue npusHakoB AeauMocTy neinbix yncen: HOJ u HOK 1
89 [IpuMeHeHne nprU3HAKOB ACIUMOCTH LEJbIX YHCEII: OCTATKU 10 MOIYIIIO 1
90 [IpruMeHeHrne NpU3HAKOB JETUMOCTH 1IEJIBIX YUCEN: OCTATKH MO MOJIYIIIO 1
01 [IpuMeHeHne MPU3HAKOB JACIUMOCTH IEIbIX YHCEIl: alropuT™ EBKiHIa Ju1s penieHus 3aaa4 |
B IIEJBIX YHCIIAX
92 KonTponpHas padora: "Teopus nenbix yucen" 1
93 CucreMa ¥ COBOKYMHOCTh ypaBHEHUl. PaBHOCHIIbHBIE CHCTEMBI M CUCTEMBI-CIIEICTBUS 1
94 CucreMa ¥ COBOKYIHOCTh ypaBHEHUI. PaBHOCHIIbHBIE CUCTEMBI U CUCTEMBI-CJIEICTBUS 1
95 OCHOBHBIE METO/IbI PELLICHUSI CHCTEM M COBOKYITHOCTEH pPAllMOHAJIbHBIX YPABHEHUN 1
96 OCHOBHBIE METO/IbI PELLIEHUSI CUCTEM U COBOKYITHOCTEN UPPALMOHATIbHBIX YPABHEHUM 1
97 OCHOBHBIE METO/IbI PELICHUSI CHCTEM U COBOKYITHOCTEH MOKAa3aTeNbHbIX YPaBHEHUM 1
98 OcHOBHBIE METO/IbI PEILIEHUSI CUCTEM U COBOKYITHOCTEN MOKAa3aTEeNIbHBIX YPaBHEHUN 1
99 OCHOBHBIE METOJIbI PEIIEHUSI CUCTEM U COBOKYITHOCTEH JIOrapu(pMUYECKUX YpaBHEHUN 1
100 OcHOBHBIE METO/IbI PELLIEHUSI CUCTEM U COBOKYITHOCTEH JIOrapu(pMUUYECKUX YpaBHEHUN 1
101 [IpuMeHeHne cucTeM K peleHrnIo MaTeMaTHIEeCKUX 3a1a4 U 33/1a4 U3 pa3InYHbIX o0sacTen |
HAYKHU U PeaIbHOW KU3HH, UHTEPIIPETAIUS TTOJIYICHHBIX PE3YJIbTaTOB
102 [IprMeHeHne CUCTeM K PElICHUIO MaTeMaTUYEeCKUX 3a/1ad U 33]1a4 U3 Pa3TUYHbIX 00JacTei |
HayKU U peaJIbHOW KU3HU, UHTEPIIPETAUs TOIYYEHHBIX PE3YJIbTATOB
103 [IpumMeneHre HEpaBEHCTB K PEIICHUI0 MAaTeMaTHYECKUX 3a1a9 U 33/1a4 U3 Pa3InYHBIX 1
obJyacTeit HAyKW W peaIbHON KU3HH, UHTEPITPETAINS TTOJYICHHBIX PE3yJIbTaTOB
104 KonTpomnpHas padora: "CucTeMbl palliOHATBHBIX, HPPAIIMOHATBHBIX MTOKA3aTeIbHBIX U :
norapu(MUIECKUX ypaBHEHUN"
105 PanuonansHble ypaBHEHUS € TapaMeTpamMu 1
106 PanmonansHble HEpaBEHCTBA C MapamMeTpaMu 1
107 PanuonaneHbIe cUCTEMBI C MapamMeETPaMU 1
108 NppanuoHanbHbie YpaBHEHU S, HEPABEHCTBA C TapaMeTpaMu 1




109 HppauroHanbHble CUCTEMBI C ITapaMeTpamMu 1
110 [Toka3arenbHble ypaBHEHHUs, HEPABEHCTBA C lTapaMeTpaMu 1
111 [TokazarenbHbIE CUCTEMBI C ITApaMETpaMu 1
112 Jlorapudmudeckue ypaBHEHHs, HEpAaBEHCTBA C IMapaMeTpaMu 1
113 Jlorapugmuueckue CUCTEMBI ¢ TapaMeTpamMu 1
114 TpuronomeTprueckue ypaBHEHHs C IapaMeTpamMu 1
115 TpuroHomeTprudecKue HEPABEHCTBA C TapaMETPAMU 1
116 TpuroHomeTpudyecKre CUCTEMBI C ITapaMeTpamMu 1

[locTpoenue u uccieoBaHre MaTEMaTHUECKUX MOJIENIEH PEAIbHBIX CUTYallUi C IIOMOILBIO

117

YpaBHEHHI C TTapaMeTpaMu
118 [TocTpoeHue u uccine0BaHuEe MaTEMAaTUYECKUX MOJENIEH peabHbIX CUTYAIMH ¢ TOMOLIbIO

CHCTEM YpaBHEHUH C apaMeTpamu
119 [TocTpoeHue u uccne0BaHNE MaTEMAaTHYECKUX MOJIENIEH peabHbIX CUTYAIMH ¢ TOMOIIbIO

CHCTEM YpaBHEHUH C apaMeTpamu
120 Kontponbnas padota: "3agauu ¢ napamerpamu’ 1
121 [ToBTOpenue, o6o0IIeHNEe, cucTeMaTH3alus 3HaHuil: "Y paBHeHus" 1
122 IToBTOpenue, 0000IIEHNE, cHcTEMAaTH3aIs 3HaHui: "YpaBHeHus" 1

2 2
123 [ToBTOpenue, o6o0IIeHNe, cucTeMaTH3alys 3HaHui: "YpaBHeHus. CuctemMsl ypaBHeHU" 1
124 [ToBTOpenwue, 0600IeHNE, cucTemMaTh3anus 3Hannii: "HepaBencraa" 1
125 [ToBTOpenue, 06o0IIeHNE, cucTeMaTu3anus 3Hanuii: "HepaBencraa" 1
126 [ToBTOpenwue, 0600IeHNE, ccTeMaTH3anus 3Hanni: "HepaBencraa" 1
127 [ToBTOpenue, o6o0IeHNe, cuctemMatu3anus 3HaHui: "[IpousBoaHas u e€ npumenenue" 1
128 [ToBTOpenue, o6ob1eHne, cuctemaru3anus 3Hanuii: "[IpousBonnas u e€ npumeHenue" 1
129 [ToBTOpenwue, 0600IeHNE, cucTemMaTh3anus 3Hanuii: "IIponsBogHas u e€ mpuMmeHeHune" 1
130 [ToBTOopenue, 06o0IIeHNE, cucTeMaTu3amus 3Hanuii: "MaTerpan u ero npuMeneHue" 1
1

131 [ToBTOpeHme, 0600IIEHNE, cCCTeMaTH3alusl 3HaHu: "D yHKIUN"




132 [ToBTOpEeHME, 0000IIEHUE, CHCTeMaTH3alusl 3HaHU: "D yHKIUN" 1
133 [ToBTOpenue, 0600IIeHNe, cucTeMaTu3anus 3Hanuii: "OyHkun" 1
134 HroroBast kKoHTpoIbHAs paboTa 1 1
135 HroroBast kKoHTpoIbHAs paboTa 1 1
136 [ToBTOpeHue, 06001IeHNE, CHCTEeMaTH3aIUsl 3HAHUI 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10







IPOBEPSIEMBIE TPEEOBAHUS K PE3YJLTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

10 KJIACC

Kon
MPOBEPAEMOro
pe3yJbTara

1

HpOBepﬂeMme NnpeaAMETHBIC PE3YJIbTAThl 0CBOCHUSN OCHOBHOM
06pa30BaTeJ’IbHOI7I NnporpaMmmasl CpeaHET0 oﬁmero 06pa303a}mﬂ

Yucna ¥ BRIYUCICHUS

1.1

OnepupoBaTb MOHATHSAMH: PpALUOHATIBHOE U JIEHCTBUTEIBHOE YHUCIIO,
OOBIKHOBEHHAs! U JECATUYHAs APOOb, IPOLIEHTHI

1.2

1.3

BeimonHATe  apudmMernueckue  omepanuu ¢ PalUOHAIBHBIMH |
JIEHCTBUTEIIHBIMU YUCIIAMU

BreinonHsaTs HpI/I6J'II/I)KéHHBIC BBIYUCJICHUS, UCIIOJIB3Y: IIpaBUJIa OKPYIJICHUAA,
ACJIaTh [IPUKUAKY U OLICHKY pE3yJIbTaTa BBIYMCIICHUH

1.4

OnepupoBaTh MOHATUSMH: CTENEHb C LEJIBIM I10Ka3aTeeM, CTaHAapTHas
dopMa 3amMcu JIEHCTBUTENIBHOTO 4YMCJIA, KOPEHb HATypaJbHOM CTEIEHH,
UCIMOJIb30BaTh MOAXOJANYI0 (OpMY 3amUCH JAEHCTBUTEIBHBIX UYHCEN IS
peleHHs MPAKTUYECKHX 3a/1a4 U IPECTABICHUS JaHHBIX

1.5

OnepupoBaTh MOHATUSAMU: CUHYC, KOCUHYC ¥ TAHT€HC MPOU3BOJIBLHOIO YIJIa;
UCMONb30BaTh  3alMCh  IPOM3BOJIBHOIO  yIyla  4epe3  OoOpaTHbIE
TPUTOHOMETpHYECKHE (PYHKIUU

2.1

YpaBHEHMS 1 HEPABEHCTBA

OnepupoBaTh NOHATUSAMHU: TOXKJIECTBO, YPABHEHME, HEPABEHCTBO, LENOE,
panoHaIBHOE, HUPPALMOHAIILHOE ypaBHEHHUE, HEPaBEHCTBO,
TPUTOHOMETPUYECKOE YPaBHEHUE

2.2

BoimonHsaTe npeoOpa3oBaHus TPUTOHOMETPUUECKUX BBIPAKEHUI M pelaTh
TPUTOHOMETPUYECKHE YPABHEHUS

2.3

24

BeinonuaTe npeoOpa3oBaHusl LENbIX, PAlMOHATIBHBIX U HUPPALMOHAIBHBIX
BBIDOKEHUM W pelmaTbh OCHOBHBIE THUIIBI LEJIbIX, PAalUOHAIBHBIX U
MPPALMOHAIBHBIX YPABHEHUN U HEPABEHCTB

HpI/IMeHHTL YpaBHCHUA W HCPABCHCTBA Jid PCHICHUSA MATCMATUYCCKUX
3aaa4 "1 3a/1a4 U3 pas3JIMIHbIX oOacreit HAayKHU U peaﬂLHOﬁ KHU3HHU

2.5

MopenupoBaTh pealibHbIC CUTyalldd Ha S3bIKE aireOphl, COCTAaBISATH
BBIPAXKEHHUSI, YPAaBHEHUS, HEPABEHCTBA [0 YCIOBHUIO 3aJa4yM, MCCIEI0BATH
MOCTPOCHHBIE MOJIEIN C HCIIOIH30BAHUEM arapara alnreopsl

OyHKIMU U TpaduKu

3.1

OnepupoBaTh MOHATUAMH: (PYHKIUS, CIOCOOBI 3agaHust QyHKIMH, 00JIaCTh
ONpeNeIeHNusT W MHOXKECTBO 3HAYeHMH (QyHKIuHM, Trpaduk ¢yHKIHH,




B3aUMHO 0OpaTHbIe QYHKIUU

OnepupoBaTh MOHATUSMHU: YETHOCTH W HEUYETHOCTh (YHKIMH, HYIH

32 (GYHKINH, TIPOMEKYTKH 3HAKOTIOCTOSIHCTBA
3.3 Hcnonb3oBath rpaduku GyHKIUN A1 pEIICHUST ypaBHEHHUI
34 CrtpouTth U ynTaTh rpaduKy TUHEHHOW (YHKINHU, KBaAPATHUYHOW (YHKIIUH,
CTETICHHOW ()YHKITUH C IIEJIBIM TTOKa3aTelieM
Hcnonw3oBath rpaduku (QyHKUMHA [JIS HCCIENOBAHHS IPOLECCOB U
3.5 3aBHCHUMOCTEH MpH peIIeHUWH 33Jad M3 JPYruX y4eOHBIX MpPEeIMETOB U
pealbHO JKU3HH, BEIpaXaTh (POpMyIaMu 3aBUCIMOCTH MEX]Ty BETMIMHAMH
4 Hayana maremaTnueckoro aHanusa
41 OnepupoBaTh TOHSATUSAMHU: TOCIEAOBATEIBHOCTh, apudMeTndeckas U
' r€OMETPUYECKas MPOTPECCUu
40 OnepupoBaTh TOHATUAMHU: OECKOHEYHO yOBbIBaIoOlash TeoMeTpUyYecKas
' nporpeccusi, cyMmMma 6eCKOHEYHO yOBbIBaIOIIEeH reOMEeTPHUUECKON MPOTrPECCHH
43 3amaBaTh MOCIEI0BATEIILHOCTH PA3IMYHBIMU CIIOCOOaMHU
44 Hcnonb3oBarh CBOMCTBA IOCJENIOBATEIBHOCTE M IMPOTpeccuid A
’ pEIICHUs peasbHBIX 3aa4 MPUKIIATHOTO XapaKTepa
5 MHoxecTBa U JIOTHKa
5.1 OrnepupoBaTh NOHITHSIMU: MHOKECTBO, ONIEpAIIUN HaJl MHOYKECTBAMHU
Hcnonb30BaTh  TEOPETHKO-MHOKECTBEHHBIM — ammapar i ONUCaHUA
5.2 peabHBIX MPOIIECCOB U SBICHUH, NP PEIICHUU 3a/1a4 U3 APYTUX YUeOHBIX
MPEAMETOB
53 OnepupoBaTh  TMOHSATUSAMH:  ONpENETIEHUE,  Teopema,  CIEJCTBHE,
JI0Ka3aTelIbCTBO
11 KUIIACC
Kon .
IIpoBepsiemble NpeaMeTHbIE Pe3yJabTAThl 0CBOEHHSI OCHOBHOM
NpoBepsieMoOro .
00pa3oBaTeILHON NPOrpPaMMbl CpeIHero 001ero 00pa3zoBaHus
pe3yJbTara
1 Yucna v BBIYUCICHUS
OnepupoBaTh TMOHATHSAMH: HATypajdbHOE, II€JI0€ YHCIIO; WCIIOIh30BaTh
1.1 NPU3HAKU JEIUMOCTHA IENBIX YHCEN, PA3JIOKECHUE YWCIa Ha TMPOCTHIE
MHOXKHUTENH JIJIs1 pelIeHUs 3a7a4
1.2 OrnepupoBaTh NOHIATHEM: CTENIEHD C PAIMOHAJIBHBIM [10Ka3aTeIeM
13 OnepupoBaTh MOHATHIMH: Jorapudm vucia, AECITUYHBIE U HATypalbHbBIC
' sorapruQMsI
2 VYpaBHEHNs U HEPABEHCTBA
2.1 [IpuMeHsITH  CBOWMCTBA CTEMEHU [UIsI TPEeoOpa3oBaHUs  BBIPAKCHUH,




ONCprUpOBaTh MOHATHUAMU: TIOKA3ATCIIBHOC YPAaBHCHUC U HCPABCHCTBO,
p€miaTb OCHOBHBIC THUIIBI ITIOKAa3aTCIIbHBIX ypaBHeHI/Iﬁ 1 HCPaBCHCTB

22

2.3

BeimonHATe  TpeoOpa3oBaHUs  BBIPAKEHHH, COJACPKALIUX JIOTapu(MBbI;
ONIEPHPOBATH MOHATHUAMU: JIOTapU(MUUECKOE ypaBHEHHE U HEPABEHCTBO;
penaTb OCHOBHBIE THIIbI JJOTAPU(PMHUUECKUX YPAaBHEHUN 1 HEPABEHCTB

HaXO,Z[I/ITB pEeIICHUA HpOCTCfII.HHX TPUTOHOMCTPUYCCKHUX HEPABCHCTB

24

OnepupoBaTh NOHIATUSIMU: CUCTEMA JIMHEWHBIX YPAaBHEHHMM U €€ peEllCHUE;
UCII0JIb30BaTh CUCTEMY JIMHEWHBIX YPABHEHUM AJI PEIICHUS IPAKTHYECKUX
3a1a4

2.5

2.6

Haxonuts pemeHus npocTeHuX CUCTEM U COBOKYITHOCTEH palliOHAIbHBIX
YpaBHEHUI U HEPABEHCTB

MogenupoBaTh peajbHble CUTyallUM Ha s3bIKe anreOpbl, COCTaBIATh
BBIPAXCHMS, YpaBHEHMS, HEPAaBEHCTBA U CHCTEMBl IO YCIOBUIO 3aJauH,
HCCJIEI0BATh TIOCTPOEHHbBIE MOJIEJIN C UCIIOIb30BAaHUEM allrapara ajareopbl

OyHKuMK U TpaduKu

3.1

OnepupoBaTh MOHATUSAMH: TEpHOAMYECKass (DYHKIHS, MTPOMEKYTKH
MOHOTOHHOCTH (YHKIIUH, TOYKH HSKCTpeMyMa (YHKIUH, HauOoJblIee M
HaVMEHbIIIee 3HAa4eHUs (YHKIHMHA HAa TPOMEKYTKE; UCIOJIB30BATh WX JUIA
uccrie1oBaHus (QyHKIMH, 33JaHHOU IrpaduKoM

3.2

33

34

OnepupoBaTh MOHATHAMH: IpaUKU MOKa3aTEIbHOU, JOrapupMuIecKkon u
TPUTOHOMETPUYECKUX (QYHKIMH; H300pakaTh HMX Ha KOOPJIWHATHOU
IJIOCKOCTH UM UCIIOJIb30BATh IS PEIICHUs] ypaBHEHUI 1 HEPABEHCTB

N300paxaTh Ha KOOPAUHATHOM TIOCKOCTH TpadUKH JTHHEHHBIX ypaBHEHUN
Y UCIIOJIb30BATh UX JIJISl PELICHUS CHCTEMbI TMHEHHBIX YpaBHEHUI
Ucnonb3oBare rpaduku (GyHKIUNA I UCCIIENOBAHUSI TIPOIECCOB U
3aBHCUMOCTEH U3 IPYrUX yUeOHBIX AUCHUTUIMH

4.1

4.2

Hauana MmaTemMaTu4yeckoro aHainza

OnepupoBaTh MOHATUSMU: HETIpepbIBHAs QYHKINSA, TPOU3BOIHAS (DYHKIINH;
UCIOJIb30BaTh T'€OMETPUUECKUN U (DU3MYECKHI CMBICT TPOM3BOJHON JUIS
peleHus 3a1aq

Haxomute  mpou3BOAHBIE  3J€MEHTAPHBIX  (QYHKIUH,  BBIYUCIATH
MIPOM3BOJIHBIE CYMMBI, IPOU3BEICHHS, YACTHOTO (PYHKIUH

43

4.4

4.5

Hcnonp30BaTh  MPOM3BOAHYIO  JUIS  HMCCIENOBaHUS  (YHKIIMA  Ha
MOHOTOHHOCTh U JIKCTPEMYMBI, TPUMEHATh PE3YJIbTaThl MCCIEAOBAHUS K
MOCTPOEHHUIO TPaPUKOB

Hcnons30BaTh MMPOU3BOAHYIO U HAXOXACHHUA HAWIIY4YIICTO PCHICHUA B
MNPUKIIAAHBIX, B TOM YHUCJIC CONUAJIBHO-3KOHOMUYCCKHUX, 3aadax

OnepupoBaTb MNOHATUSIMH: TEpBOOOpa3Has M HWHTErpai; IOHUMATh
reOMEeTPUYECKUi 1 (PU3MUECKHI CMBICIT HHTETpaja

4.6

Haxonuth mepBooOpa3Hble 3JIEMEHTApHBIX (YHKINH, BBIYACISITH HHTETPAT
o ¢popmyne Hrrotona — JleiiGuuna




4.7

Pemarn MPUKIIAAHBIC 3ada4u, B TOM YUCIIC COLIMAIBHO-DKOHOMHWYCCKOI0 "
(1)I/I3I/I‘ICCKOFO XapaxkTepa, Cpe€aCTBaM MaTEMaTUYECKOI'O aHaIn3a



IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KITACC

HpOBepﬂeMblﬁ IJIEMEHT COAECPKaAaHUSA

Koxa
1 Yucna v BIYKUCICHUS
Panmonanbupie  uuciaa. OOBIKHOBEHHBIE U JIECSATHYHBIE JIpOOM, HPOLEHTHI,
11 OeCcKOHEUHbIE NepUoANYECKHEe IpoOU. Apr(pMeTHUecKre oNepalnnu ¢ palMoHaIbHbIMU
' qucaaMu, IpeoOpa30BaHUs YUCIOBBIX BelpakeHU. [Ipumenenue 1pobeii u mporeHToB
JUI PeLIeHUs IPUKIIaJHBIX 3a/1a4 U3 Pa3InYHbIX OTpAcIel 3HaHUM U peanbHOM KU3HU
JeiicTBuTenpHbIC Yncia. PanoHabHbIe U HPPALMOHATBHBIC Yica. ApUPMETHIeCKHe
1.2 omepamuu ¢ JedcTBUTENBHBIMU 4YuciaMu. [lpuGnukEHHbBIE BBIUUCIEHMS, IpaBUIIa
OKpYIJICHUs, IPUKUKA U OLEHKA pe3yJbTaTa BEIYUCIICHUH
Crenenb ¢ 1iensiM nokaszareneM. CtangapTHas popMa 3anicH JeCTBUTEIFHOTO YHCIIA.
1.3 | Hcnonb3oBanue noaxonsuie (Gpopmbl 3alucu AEUCTBUTENbHBIX YUCEN Ui PEILCHUs
IIPAKTUYECKUX 3a7a4 U NPEACTaBIECHUS JAHHbIX
14 ApudpmeTnueckuii KOpeHb HaTypalbHOM cTeneHu. JleHcTBus ¢ apupMeTH4eCKUMHU
' KOPHSIMHM HaTypaJbHON CTENIEHU
15 CuHyC, KOCHMHYC W TaHI€HC YHCIOBOIO apryMeHTa. ApKCHHYC, apKKOCHHYC,
apKTaHT€HC YHCIOBOTO apryMeHTa
2 YpaBHEHHS 1 HEPABEHCTBA
2.1 ToxnecTBa U TOXKIECTBEHHbIE ITPe0Opa30oBaHus
2 [Ipeo6pa3oBaHne TPUTOHOMETPUUECKUX BbIpakeHUI. OCHOBHbIE TPUTOHOMETPHUECKHE
' bopmyisl
)3 VYpaBHeHHe, KOopeHb ypaBHeHHMs. HepaBeHCTBO, pelleHHe HepaBeHCTBAa. Meroa
' WHTEPBAJIOB
2.4 Pemenue 1ensix U ApoOHO-PALMOHATBHBIX YPABHEHUN 1 HEPABEHCTB
2.5 Pemrenne nppalimoOHaIBHBIX YpaBHEHUN U HEPABEHCTB
2.6 | Pemenune TpUrOHOMETPUYECKUX ypaBHEHUI
57 [IpuMmeHeHre ypaBHEHUI U HEPABEHCTB K PEIICHHI0 MaTeMaTHUECKUX 3a]a4 U 3a/1a4 U3
' pa3IMyYHbIX 00JacTel HayKH U peasibHOM KU3HU
3 OyHKIUHU U TpapUKU
31 Oynkius, crnocodbl 3amanus ¢yHkuumu. ['paduk QyHkiuu. BzaumHOo oOpaTHbIE
' GyHKIUH
39 O6nactp ompeneneHuss W MHOXKECTBO 3HadeHWd ¢yHkuuu. Hymm ¢yHKIuu.
' [TpomexyTkH 3HaKOIOCTOSAHCTBA. YETHBIE U HEUETHBIE (PYHKIIUU
33 CrenenHast (GyHKIHMS C HATYpaJbHBIM M IEJBIM MoKa3aTeneM. EE cBoiicTBa u rpaduk.




CoiicTBa u rpaduk KOpHS n-0il cTeneHn
34 Tpuronomerpuyeckass OKPYKHOCTb, OIpEAeTICHHE TPUTOHOMETPUYECKUX (YHKIUN
' YHCIIOBOTO apryMEHTa
4 Hayana marematnueckoro aHanusa
41 [locnenoBareabHOCTH, CIOCOOBI 3aJaHUSl  MOCIENOBATEIBHOCTEH. MOHOTOHHBIE
' I0CJIEI0BATEILHOCTH
ApudmeTrnueckass U reoMeTpuueckas mporpeccud. beckoHeyHo —yObIBaromias
49 reoMerpuueckas mnporpeccus. Cymma OecKOHEYHO YOBIBAIOIIEH TIeOMETPHUYECKON
' nporpeccur. @dopmyna CIOXKHBIX NpOUEHTOB. lcnosp30BaHuWE NPOrpeccUM Ul
pEellIeHNUs PeaJbHBIX 3a7a4 IPUKIAJHOTO XapaKkTepa
5 MHOXecTBa U JIOTuKa
MHoxecTBO, omepanud Haj MHOXecTBamMu. [luarpammbl Oiinepa — Benna.
5.1 [IpumeHeHne TEOPETUKO-MHOKECTBEHHOIO —ammapaTa JUlsli ONUCaHHWsS pealibHbIX
IIPOLIECCOB U SIBJIEHUH, NIPU PELICHUH 3a/1a4 U3 IPYTUX YUEeOHBIX MPEIMETOB
5.2 Ornpenenenne, Teopema, CleCTBUE, J0Ka3aTeIbCTBO
11 KJIACC
Kon IIpoBepsieMblii 3JIEeMEHT COePKAHUSA
1 Yucna v BBIYUCICHUS
1.1 Hatypanbable u nensle uncina. [Ipu3Haku JeNMMOCTH LIETIBIX YUCE
1.2 Crenens ¢ pallMOHATBHBIM MoKa3areneM. CBOWCTBA CTETICHH
1.3 Jlorapudwm yucna. JlecaTuyHbie U HaTypajabHbIE JOTapu(MbI
2 YpaBHEHHS 1 HEPABEHCTBA
2.1 [TpeoOpa3oBaHue BbIpAXKEHUH, COACPIKAIIMX JIOTapU(MBI
2.2 [Ipeo6pa3oBanue BbIpake€HUH, CoepKAIUX CTEIIEHU C pAallMOHAJIbHBIM MTOKa3aTeleM
2.3 [Ipumepbl TPUTOHOMETPUUECKUX HEPABEHCTB
2.4 IToka3aTenbHbIE ypaBHEHUS U HEPABEHCTBA
2.5 Jlorapugmuueckue ypaBHEHHUs 1 HEPAaBEHCTBA
26 CucreMbl TMHEWHBIX YpaBHEHUH. PellieHne npukiIaHbiX 3a4a4 ¢ MOMOIIBIO CUCTEMBI
' JIMHEHHBIX YpaBHEHU
2.7 CucreMbl U COBOKYITHOCTH pPallOHAIbHBIX YPaBHEHUN U HEPABEHCTB
)8 [IpumeHeHne ypaBHEHM, CUCTEM M HEPABEHCTB K PELICHUIO MAaTEMaTHYECKHUX 3aAad
' ¥ 33/1a4 U3 Pa3InYHbIX 00JIaCTel HAYKU U peallbHOW KU3HU
3 OyHKIMH U TpaduKu
Oynkuus. I[lepuognueckue ¢yakmun. I[IpomMexyTku MOHOTOHHOCTH (DYHKLHUH.
3.1 MakcumymMbl U MHUHUMYMBI (yHKIUH. HaunOomnbinee M HauMeHblIee 3HAYECHUE
(GYyHKLINU Ha TPOMEKYTKE
3.2 Tpuronomerpudeckue GyHKINU, UX CBOHCTBA U TpaduKu




33 [oxa3zaTtenpHast u norapudmudeckas GyHKIMH, UX CBOWCTBA U TpapUKU
34 Hcnonb3oBanue rpadukoB GyHKIUHN 1)1 PEIICHUS YPABHEHHUH M IMHEHHBIX CUCTEM
Ucnonb3oBanue rpadukoB GyHKIMIA TSI KCCIEAOBAHUS MTPOLIECCOB U 3aBUCUMOCTEH,
35 KOTOpBbI€ BO3HUKAIOT NpPU PELICHUH 3a/ad W3 APYruX Y4eOHBIX MPEAMETOB H
peaIbHOM KU3HU
4 Hauana matemaTudeckoro aHaausa
4.1 HenpepsiBable hyHKIMH. MeTO HHTEPBAIOB VISl PEIICHUS] HEPABEHCTB
4.2 [IpousBoanas ¢pynkuuu. ['eomerprueckuii 1 GU3NIECKUN CMBICI TPOU3BOIHOM
43 [TpousBogubie 3nMeMEHTApHBIX (PyHKUUNA. DOpMynbl HAXOXKIEHUS IPOU3BOJIHOM
' CYMMBI, IPOU3BEICHUS U YACTHOTO (QYHKIUI
[IpumeHeHre MTPOU3BOJHOM K HCCIEAOBaHUI0 (YHKIHUA HAa MOHOTOHHOCTh H
4.4 sKcTpeMyMbl. HaxoskaeHne HauOOJbIIEro U HAaMMEHbBIIEro 3HaueHUs (YHKIUU Ha
OTpe3Ke
[Ipumenenne nMpou3BOIHON JUIsl HAXOXKACHUS HAWITYUILEro PEeleHUs] B MPUKIIATHBIX
4.5 3amadax, Ui ONpEeIeNieHHs CKOPOCTH TpoIlecca, 3aJaHHOro (GopMysio wiu
rpagpukoM
4.6 [TepBooOpasnas. Tabmuia mepBooOpa3HbIX
47 WuTerpain, ero reomeTpudeckuii U Gu3NYECKUil CMbICT. Brluucienrue uHTerpaia mo

dopmyne Hetorona — JleiiOnuna




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

Kon
NMPoBePSIEMOro
TpedoBaHus

IIpoBepsiemble TPeOOBaHHUS K MPEAMETHBIM Pe3yJIbTaTaM O0CBOECHHS
OCHOBHOI1 00pa30BaTe/IbHOI MPOrPaMMBbI CPeIHEro 00111ero
o0pa3oBaHus

BJIaIIGHI/Ie MCTOAaMHM [OKa3aTcCJIbCTB, AJITOpUTMaMM PCIICHHUA 3a/a4,
yMeHue (GOpMyIUpPOBAaTh M ONEPUPOBATh MOHATUAMHU: OIpPENEICHHE,
akcuoma, TeopeMa, CJIEeACTBHE, CBOICTBO, NpU3HAK, JI0KA3aTEIbCTBO,
paBHOCUIIbHBIE (DOPMYIHUPOBKH; MPUMEHSATh UX; YMEHUE (POpPMYIHPOBATH
o0paTHOE€ M IPOTUBOIOJIOKHOE YTBEPXKACHHUE, MPUBOAUTH HPUMEPHl U
KOHTPIIPUMEPBI, HUCIOJB30BaTh METOJ MaTeMaTHYeCKOH WHIYKIUY;
MMPOBOAWTDL AO0KA3aTCIbHBIC PACCYXKACHUS MTPHU PCUICHUH 3a41a4, OUCHHUBATDb
JIOTUYECKYI0  TMPABUIBHOCTh  PACCYXACHUW; yMEHHE  OINEepHUpOBaTh
MOHATHUAMU. MHOXKXCECTBO, IMOAMHOKCCTBO, OIICpalluyi HaJl MHOXCCTBAMU;
YMEHUE UCIHOJIb30BaTh  TEOPETUKO-MHOXKECTBEHHBIM  ammapar  Juist
OnmrucCaHusd peajlbHBIX MPOUCCCOB U SIBJIEHUU U Ipu pCIICHUU 3aaa4, B TOM
qHclie U3 APYTUX Y4eOHBIX MPEIMETOB; YMEHUE ONEePUPOBATh MOHATHIMHU:
rpad, cCBA3HBIN rpad, 1epeBo, MUK, Tpad Ha TUIOCKOCTH; YMEHHE 33]1aBaTh
U OMHCHIBATh Tpadbl pa3NIuYHBIMU CIIOCOOAMM; HCIIONB30BaTh Tpadbl MpU

pelIeHu  3a1a4

YMeHne onepupoBaTh MOHATHUSMH: HATypalbHOE YHCIO, LEJN0Ee YHCIO,
CTETIEHb C IIeJbIM MOoKa3aTeNeM, KOpeHb HaTypajJbHON CTENEeHH, CTENEeHb C
paMOHATBFHBIM TTOKa3aTelleM, CTETIeHb C JIEHCTBUTENBHBIM MOKa3aTesIeM,
JorapupM UHUCIa, CHHYC, KOCHHYC M TaHTEHC NPOM3BOJBHOIO YHCIA,
OCTaTOK IO MOJIYJIO, PALMOHAJIBHOE YHCIO, HPPALMOHATIBHOE YHCIO,
MHOXECTBAa HATYPaJIbHBIX, IENbIX, PAIMOHAIBHBIX, JIEHCTBUTEIBHBIX
YHCeN; YMEHHE UCTIONb30BaTh MPU3HAKU JIETUMOCTH, HAMMEHBIIUI 001Nt
JeNuTeNlb W HauMeHbIllee o0Iee KpaTHoe, anroput™M EBkimma mpu
pELICHUH 3a/1a4; 3HAKOMCTBO C Pa3IMYHBIMHM MO3UIMOHHBIMU CHCTEMaMHU
CUHMCIICHUS; yMEHHUE BBITIOJIHSITH BEIYMCIICHUE 3HAUYCHHUH U IpeoOpa3oBaHus
BBIPRKEHUI CO CTemeHsMH M Jorapupmamu, mpeodpa3oBaHus APoOHO-
pPAallMOHABHBIX ~ BBIPQKEHHWH;  yMEHHE  ONEpPHUPOBaTh  MOHATHSIMU:

noCiaca0BaTCIbHOCTD, apI/I(bMeTI/ILIeCKaSI nporpeccust, reoMCTpUYICCKad




mporpeccusi, OCCKOHEYHO YOBIBAaIOIas TeOMETpHYECKas IPOTPECcCHs;
yMEHHUE 3a/1aBaTh I[OCJIEIOBATEILHOCTH, B TOM YHCJIE C MOMOIIBIO
PEKYPPEHTHBIX (OPMYJI; YMEHUE ONEPUPOBATH MOHATUIMH: KOMILIEKCHOE
YHUCJIO, COMNPSDKEHHBIE KOMIUICEKCHBIE YHCIA, MOAYJAb U apryMEHT
KOMIUIEKCHOTO  4ucia, (opmMa  3amucH  KOMIUIGKCHBIX — YHCEN
(reomeTpuyeckasi, TPUTOHOMETpUYECKass U anredpanyeckas); yMeTh
MPOU3BOJUTE apU(PMETHUECCKUE JEHCTBHS C KOMIUICKCHBIMH YHCIAMU;
MPUBOAUTH MPUMEPHI UCIOIB30BaHUSI KOMIUIEKCHBIX YUCEN; ONEPUpPOBATH
NOHATUSIMU:  MaTpuna 2X2  u  3x3, onpeienuTeab  MaTpHIbI,

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

YMmenune ONCprUpOBaTh MNOHATHUAMH: PpPALUOHAIBHBIC, HWPppalUOHAIbBHBIC,
IIOKa3aTCJIIbHBIC, CTCIICHHBIC, J'IOl"apI/I(bMI/I‘ICCKI/IC, TPUTOHOMCTPHUYCCKHUEC
YpaBHCHHUA W  HCPABCHCTBA, HWX CHUCTEMbI; YMCHHUC OICpHUPOBATH
HNOHATHUAMU. TOXACCTBO, TOXIACCTBCHHOC npeo6pa3013aHI/Ie, YpaBHCHUC,
HCPAaBCHCTBO, CHUCTEMaA ypaBHeHI/Iﬁ N HCPABCHCTB, PaBHOCHUJIIBHOCTb
ypaBHeHPIﬁ, HEpPaBCHCTB MW CHUCTCM; YMCHHUC PpCLIIATb YPABHCHUA,
HCPAaBCHCTBA M CUCTEMBI C IOMOLIBIO PaA3JIMYHBIX HpI/IéMOB; peuiaTtb
YpaBHCHHUA, HCEPABCHCTBA W CHCTCMBI C IIapaMCTPOM; IMNPHUMCHATH
YpaBHCHUA, HEPABCHCTBA, UX CHUCTCMbI IJId PCIICHHUA MAaTCMAaTHYCCKHUX

3aa4 "1 3a/1a4 U3 pas3JIMIHbIX oOnacreit HAayYKH U peaanoﬁ KHU3HU

YMeHue omnepupoBaTh MOHATHAMM: (DyHKIMS, YETHOCTH (YHKIMH,
NEePUOANYHOCTh (YHKIMH, OrPAaHUYEHHOCTh (PYHKIUH, MOHOTOHHOCTh
GbyHKLIMH, KCTpeMyM (yHKIMM, HanOojblllee M HaUMMEHbIIee 3HAYCHUS
(GYHKIIMM Ha MPOMEXYTKE, HETpepbIBHAS (YHKIIUS, aCUMOTOTHI rpaduka
GbyHKLIMU, TepBas U BTOpas MPOU3BOAHAS (DYHKIMM, T€OMETPHUECKUN U
¢bu3nyecKuit CMbICII MPOU3BOAHOM, NEpBOOOpa3Has, ONpeIeIEHHbII
UHTETpal; YMEHHME HaxXOAMUTh AaCHUMITOTHI Tpaduka (GYHKUUH; yMEHHE
BBIUMCISATH  NPOU3BOJAHBIE  CYMMBI, TMPOM3BEICHHS, YacTHOIO U
KOMIIO3UIIMN (YHKIMHA, HAXOAWUTh YpaBHEHHME KacaTelbHOM K rpaduky
GyHKIIMM; YMEHHE HaxOJUTh MPOU3BOAHBIE 3JEMEHTAPHBIX (PYHKIIMIA;
YMEHHUE HCIONb30BaTh MPOU3BOJHYIO Ui HCCIeNOBaHUA (YHKIHH,
HaXOJUTh HAWOOJbIIME M HAUMEHbIINE 3HAuYeHUs QYHKIHUH; CTPOUTh
rpa¢uKd MHOTOYJIEHOB C HCIIOJIb30BAaHUEM arapara MaTeMaTHYecKOro
aHamu3a; MPUMEHATh MPOU3BOJHYIO U HAXOXKJIEHHsS HAWIy4dlIero
pelleHuss B NPUKIAJHBIX, B TOM YHCIE COLUAIbHO-)KOHOMHUYECKUX H

(bU3MYEeCKUX 3a/1avax; HAXOJUTh TUIOMIAAN U 00BEMBI (PUTYp C TTOMOIIBIO




WHTETpasa; MPUBOAUTH MPUMEPHl MAaTEMaTHUYECKOrO MOJIETUPOBAaHUS C

OMOIIIbI0 T PEepeHIINATBHBIX YpaBHEHUN

YMeHue onepupoBaTh NOHATUAMU: TpaduK QyHKIMH, oOpaTHas (yHKINS,
KOMITO3UIMST (DYyHKUMH, JTUHEeHHas QYHKOMSA, KBagpaTH4yHas (QyHKIHS,
pauvoHanmbHass (QYHKUUS, CTENeHHass (QYHKUIUS, TPUTOHOMETPUYECKHE
¢GyHKIMH, OOpaTHBIE TPUTOHOMETpUYECKHEe (DYHKIMH, MOKa3aTelbHas U
jgorapupmuueckass (yHKIUH; YMEHHE CTPOUTh TpapuKH HM3yYSHHBIX
GyHKUMA,  BBIMOJMHATH  NIpeoOpa3oBaHus  rpadukoB  (QyHKIUH,
UCTIOJIB30BaTh TPa(UKH Uil U3Y4EHHs MPOLECCOB M 3aBUCHUMOCTEH, NP
peuIeHu: 3a1ad M3 APYrux y4eOHBIX NPEIMETOB W 3aJad U3 peajbHOM
KU3HH; BBIpaXaTh (OpMyJIaMH 3aBUCHMOCTH MEXIY BEIUYHMHAMHU;
UCIIONIb30BaTh CBOWMCTBA M TpaduKku (QYHKIMH Ui pEIICHHs ypaBHEHHH,
HEpaBEHCTB M 3a/a4 C MapaMeTpamu; H300pakaTb Ha KOOPAWHATHOMN

IIJIOCKOCTHU MHOKCCTBaA peH_IeHI/Iﬁ ypaBHeHHﬁ, HCPABCHCTB U UX CHUCTEM

YMeHue pelaTh TEKCTOBBIE 3aJaud pa3HbIX TUIOB (B TOM 4YMCIE Ha
IPOLEHTHI, AOJIM U YacTH, Ha JBUXKEHHE, pabOTy, CTOUMOCTb TOBapOB U
yCIIyT, HaJIOTH, 3a/a4d M3 00JacTH yNpaBlIeHUs JIUYHBIMU U CEMEHHBIMU
(uHaHCaMM); COCTaBJIATh BBIPAKEHUS, YPABHEHMs, HEPAaBEHCTBA U HUX
CUCTEMBI IO YCIIOBUIO 3aJa4d, HMCCIIEI0BATh IIOJYYEHHOE PEIICHUE U
OLICHUBAaTh IPaBAONOAOOHOCTh PE3YIbTATOB;, YMEHHME MOJECINPOBATH
pealbHBIE CUTYallMM Ha S3bIKE MAaTEMAaTHUKH; COCTaBIATH BBIPAKEHHS,
YpaBHEHUs, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBHIO 3aJ1a4M, UCCIIEIOBATh
IIOCTPOCHHBIE ~ MOJIEIM C  HCIHOJb30BAaHHMEM  ammapara  aireopsl,

MHTEPIPETUPOBATH MTOJTYYEHHBIN pe3yiabTaT

YMeHne omnepupoBaTh MOHATHAMU: CpefHee apudMeThueckoe, MeauaHa,
HanOoJIbIlIee U HAMMEHBIIIEe 3HAYEHU, pa3Max, JUCIIEPCHUsi, CTaHIAPTHOE
OTKJIOHEHHE YHUCIIOBOTO Ha0bopa; yMEHHE H3BIEKaTh, UHTEPIPETUPOBATH
nH(popMaIrio, MpeICTaBICHHYIO0 B TaOJMIIaX, Ha IUarpaMmax, rpadukax,
OTPaXKAIOIIYI0 CBOMCTBA PEANbHBIX IMPOLIECCOB U SIBICHUH; MPEICTABIATh
uHpOpMaIMi0O C TOMOMIBI TabiWMIl W JWarpaMM; HCCIIeIOBaTh
CTAaTHCTUYECKUE JaHHBIE, B TOM YHCJIE€ C MPUMEHEHUEM TrpaPuuecKux
METOJ/IOB U AJIEKTPOHHBIX CPEJCTB; TPaPUIECKH UCCIIEI0BATh COBMECTHBIC

Ha6J'IIOI[eHI/I$I C IMIOMOUIBIO JUarpaMm pacCC€ruBaHUA U JIMHENHOM perpeccuun

YMeHHe OmnepupoBaTh IOHATUAMU: CIyY4aWHBIA ONBIT U CIIydalHOE

coOBbITHE, BEPOSITHOCTh CIY4aHOTO COOBITHS; YMEHUE BBIYUCIATH




BEPOSITHOCTh C HCIIOJNB30BaHUEM TIpapUUecKHX METOJIOB; IMPUMEHSThH
GOpMyIIBI CIOXKECHHSI W YMHOXKEHUS BEPOSITHOCTEH, (HOpMyIly MOJHOM
BeposiTHOCTH, (hopmyny beprymm, koMOuHaTOpHBIC (AKTBI U (GOPMYIIBL;
OIICHUBATh BEPOATHOCTH pEAJTbHBIX COOBITHI; yMEHHE OIEPUPOBATH
NOHATUSIMH:  CIIydaiiHas BEIIMYMHA, pPACHpeelieHHe BEPOSTHOCTEH,
MaTEeMAaTHYECKOE OXHJaHWE, IUCIEPCUS U CTaHJAPTHOE OTKIOHEHUE
CIIyuallHOW  BEJNIMYHMHBI, (QYHKIHMHA  pacHpelelieHuss H  IUIOTHOCTH
PaBHOMEPHOT0, TTOKA3aTEIHFHOTO M HOPMAJIBHOTO paclpeeiieHUui; yMEHUE
UCTIOJIb30BaTh CBOMCTBA M3YYCHHBIX PACIPEICICHUN JUIs pElleHUs 3a/1ad,
3HAKOMCTBO C MOHSATHSAMH: 3aKOH OOJIBIINX YHCEN, METOJIBI BEIOOPOUHBIX
UCCIIC/IOBAHMIA;, YMEHUE TPUBOJUTH MPHUMEPHI TPOSBICHHUS 3aKOHA
OONBIIUX 4YHUCENl B MPHUPOJHBIX U OOIISCTBEHHBIX SIBJICHUSAX; YMCHHE
OIEPHPOBATH TOHITUSMHU: COUYETAHUE, NMEPECTAHOBKA, YHUCIO COYETAHUH,
YHUCII0O  TIEPEeCTaHOBOK, OmHOM  HbIOTOHA; yMEHHE  NPUMEHSTH
KOMOWHATOPHBIC (PaKThl U PACCYXKACHUS JUIS PEIICHUS 3ajad; OIICHUBAThH
BEPOSTHOCTH PEATBHBIX COOBITHIA; COCTABISTh BEPOSITHOCTHYIO MOJICbh U

HHTCPIIPCTUPOBATDH HOJ'Iy‘lGHHLIﬁ pe3yiibTaTt

YMeHHe omnepupoBarb IOHATHAMHU: TOYKA, IIpsMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYNHA yIJa, IUVIOCKUN YroJj, JBYTPaHHbBIN
yroj, TPEXIPaHHBIA YIOJl, CKPELIUBAIOIIKUECS MPSAMBIC, MapaUICIIBHOCTD U
NEPHNCHAUKYIIAPHOCTh IMPAMBIX H HHOCKOCTefI, yrojia MeEXKAay IpsIMbIMH,
Yroa MEXAy IpsAMOM U IUIOCKOCTBIO, YroJI MEXKAY IUIOCKOCTSAMH,
paccTostHUE OT TOYKM 10 IUIOCKOCTH, PAaCCTOSTHUE MEXAY IPSIMBIMH,
pacCTOsIHUE MEXKIY IIJIOCKOCTSMHU; YMEHHME HCIIOJIb30BaTh IIPU PELICHUHU
3aaa4 U3Y4YCHHBIC (i)aKTI)I U TCOPCMbI INIAHUMCTPUHU, YMCHUC OLICHUBATDH
pasMepsl OOBEKTOB OKPYKAIOIIEr0 MHpa; CTPOUTh MaTeMaTHYeCKue
MOACIN C IIOMOMIBIO TCOMETPUUCCKHUX MOHATHH U BCJIIMYHH, pEIIaTb

CBA3aHHBIC C HUMHU IMPAKTHUYICCKUC 3ala4Un

10

YMeHue omepupoBaTh MOHATHUSMU: IJOMAAL (GUTYPB, 00BEM (UTYPHI,
MHOTI'OrpaHHUK, HpaBHHBHBIﬁ MHOI'OrpaHHUK, CCYCHHE MHOI'OI'paHHHKA,
KyO, mapajienenumnesn, MNpu3Ma, NHUpaMuaa, (urypa M TOBEPXHOCTh
BpaleHus, IMWIMHAP, KOHYC, Imap, cdepa, miomanb chepsl, III0MaIb
MOBEPXHOCTU MHUPAMHIBI, TPU3MBI, KOHYyca, LUIUHApPA, O0BEM Kyda,
NPSMOYTOJIBHOTO  MapaJuIesIeNuIieia, MUPaMHUIbl, MPHU3MBI, [WIHHIPA,
KOHyca, Imapa, pa3BEPTKA MOBEPXHOCTH, CEYCHHSI KOHyCa W IMIIUHAPA,

napaujaiCJbHbIE OCH HWJIM OCHOBAaHWIO, CCEYCHHUEC IIapa, IIJIOCKOCTb,




Kacaromasicss cepbl, LWIMHIpPA, KOHYCa; YMEHUE CTPOUTb CEueHHUe
MHOTOTpaHHHKa, W300pakaTh MHOTOTPAaHHHUKH, (UTYpbl U TOBEPXHOCTH
BpaleHUs, UX CEUEHHUs, B TOM YHCJIE C IOMOIIBIO 3JIEKTPOHHBIX CPEICTB;
YMEHHUE TMPHUMEHATh CBOMCTBA I€OMETPUYECKUX (UTYpP, CaMOCTOSTEIHHO
dbopMyIUpoBaTh ONpeAeNeHUs] U3y4aeMbIX (PUTYp, BBIIBUTATh THIIOTE3bI O
CBOWCTBAaX M TMpPH3HAKAX TI'€OMETPHUYECKUX (UTYp, OOOCHOBBIBATH WIIH
OmpoBepraTh HX; yMEHHE NPOBOAMUTH KiaccHupUKanuioo ¢Guryp Imo
pa3jaMyYHbIM IPU3HAKaM, BBINOJHATH HEOOXOAMMBIE JOINOJIHUTEIbHBIC

IMOCTPOCHUA

11

YMeHue onepupoBaTh TMOHATUSIMH: JBUKEHHE B  IPOCTPAHCTBE,
MapajuIeIbHBIA TIEPEHOC, CUMMETPHSI Ha TUIOCKOCTH U B TIPOCTPAHCTBE,
MOBOPOT, mpeoOpa3oBaHue MOA00US, TMOAOOHBIE (GUTYPHI; YMEHHE
pacro3HaBaTh paBHbIC M IMOAOOHBIC (UTYPHI, B TOM YHCJIEC B TPHPOJE,
UCKYCCTBE, apXUTEKTYPE; MCIIOJIb30BaTh T€OMETPUUYCCKHE OTHOILICHUS TIPU
pEIICHUN 3aJla4; HAXOJUTh T'C€OMETPHYECKHE BEIMYMHBI (JIHMHA, YTOJI,
IoIaab, 00BEM) NPU PEHICHUU 3a/1a4 U3 IPYTUX YYCOHBIX MPEIMETOB U
U3 peaTbHOW JKU3HU;, YMEHHE BBIUUCISITH T€OMETPUYCCKUE BEITUYHUHBI
(mmuHA, Yroij, MIIOMagh, OO0BEM, IUIOMIAAh TOBEPXHOCTH), HUCHOIB3YS
W3YYCHHBIE (OPMYIBI MW METOABI, B TOM YHCIE: IUIONAJb TOBEPXHOCTH
MUpaMUIbl, TPU3MBI, KOHYCa, HWIMHIpA, Momanb cdepsl; 00bEM Kyoa,
MPSIMOYTOJIBHOTO ~ TIApaJUICIICITUIeIa, TUPAMUIbI, TPU3MBI, ITHJIMHJIPA,

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

12

13

YMmenue ONCpUPOBATh NOHATUAMU: MIPAMOYI'OJIbHASA CHUCTCMAa KOOPAWHAT,
BCKTOpP, KOOPAWHATHI TOYKH, KOOPAWHATBI BCKTOpAa, CyMMa BCKTOPOB,
MMPOU3BCACHUC BCKTOpAa Ha YHCJIO, Pa3JI0OKCHUC BCKTOpa II0 633I/IC}7,
CKaJIIpHOC IMPOMU3BCACHUC, BCKTOPHOC IMIPOU3BCIACHUC, YIroll MCKIAY
BCKTOpaMHu; YMCHUC HCIIOJIB30BATb BCI(TOpHLIfI n KOOp)II/IHaTHI:Jﬁ METOA

JJI pEHICHUA TCOMETPHUICCKUX 3ada4 U 3aJia4 JPpYTHUX y‘-Ie6HI)IX nmpeaMETOB

YMeHue BLI6I/IpaTB HOI[XOI[SIIJ.IPIfI MCTOA AJId PCIICHUA 3a/la4r; IOHUMAaHHC
SHAYUMOCTH MATEMATHUKH B HU3YYCHHU TPUPOJHBIX U 06H1€CTBGHHBIX
nponeccoB u HBHGHHﬁ; YMCHHUC pacClio3HaBaTb TIPOSBJIICHUC 3aKOHOB
MAaTE€MAaTUKH B UCKYCCTBE, YMCHHUEC IMPUBOJUTE MMPUMEPbI MATEMATUICCKUX

OTKPBITUIA POCCUICKON U MUPOBOW MAaTeMaTUYECKOU HAYKH




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

Koxa

HpOBepﬂeMbIﬁ 3JIEMEHT COACPKAaHUSA

Yucna 1 BEIUUCIIEHUSA

1.1 Hatypanbhslie u nensie yncina. [Ipu3Haku JeTUMOCTH LENbIX YHCEl
12 Panmonanbupie  ymcna. OOBIKHOBEHHBIE U JIECATHYHBIC JPOOH, MPOICHTHI,
' 0OeCKOHEUHBIEC IEPUOTUIECKUE IPOOH
13 Apudmerndeckuii KOpeHb HATYpaIbHOU cTereHu. JleHCTBUS ¢ apuMeTHIECKUMU
' KOPHSIMU HAaTypaJIbHOW CTETICHU
L4 Crenens ¢ 1enpiM rnokaszarenaeM. CTeneHb ¢ palluOHaNIbHBIM IoKa3aTesieM. CBolicTBa
' CTETEHU
L5 CuHyc, KOCHMHYC W TaHTEHC YHCIOBOTO apryMeHTa. ApKCHHYC, apKKOCHHYC,
' ApKTaHT'€HC YUCIIOBOIO apryMeHTa
1.6 Jlorapudm uncna. JlecaTuyHble U HaTypaJlbHbIE JOrapHUPMbI
JeiictBuTtenpHble uucia. ApudpMeTHyYecKHe onepauuud ¢  JIeHCTBUTENIbHBIMU
1.7 yuciaamu. [IpuOnmk€HHble BRIYMCICHUS, IPaBUIa OKPYTJICHHUS, IPUKHUIKA U OLEHKA
pe3yJibTaTa BEIYMCIECHUM
1.8 [Ipeo6pa3oBanue BbIpaxeHUI
1.9 KommnekcHeie uncna
2 YpaBHEHHS 1 HEPABEHCTBA
2.1 Ilenbie U QPOOHO-PAIMOHAIBHBIC YPABHEHUSI
2.2 HppannonaibHbIC ypaBHEHUS
2.3 Tpuronomerpuieckue ypaBHEHUs
24 [Toxa3zaTenbHbIE U JOTapUPMHUUECKUE YPABHEHHS
2.5 Lenblie u 1poOGHO-palIMOHATbHBIE HEPABEHCTBA
2.6 HppanuonaibHble HEPaBEHCTBA
2.7 [Toxa3zaTenbHbIe U JOrapuPpMHUUECKIE HEPABEHCTBA
2.8 Tpuronomerpuyeckue HepaBEHCTBA
2.9 Cuctembl 1 COBOKYITHOCTH YPaBHEHUI U HEPABEHCTB
2.10 YpaBHEHHsI, HEPABEHCTBA M CHCTEMBI C TTapaMeTpaMu
2.11 Marpuia CUHCTeMBI TMHERHBIX ypaBHEHHH. ONpeaenTellh MaTPUIIBI
3 DOyHKINUH U TpaPUKH




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

> ¢ynkunu. YétHeie 1 HeuéTHBIe pyHKuMU. [lepuogmueckue GpyHKIIH
OO6nactp ompeneneHuss W MHOXECTBO 3HadeHMH ¢yHkuuu. Hymn ¢yHKumm.
39 [IpomMexxyTKH  3HAKOMOCTOSHCTBA.  [IpOMEXYyTKM  MOHOTOHHOCTH  (DYHKIIHH.
' Makcumymbl U MuUHUMYyMBl (yHKIuH. HanGonbliee u HauMeHblllee 3Ha4YeHUE
(GYHKLNU HAa IPOMEKYTKE
13 CreneHHas (QyHKLUMS C HaTypajlbHbIM M LENbIM IoKa3zareseM. EE cBoiicTBa u
' rpa¢uk. CBoiicTBa 1 rpaduK KOPHS 1-0i CTETIEHU
34 Tpuronomerpuyeckue GyHKINU, UX CBOHCTBA U TpaduKu
3.5 [oka3zatenpHast u norapudmudeckas GyHKIHH, UX CBOWCTBA U TPapUKU
16 Touku paspeiBa. AcumnToTel rpadukoB ¢yakmmit. CpoiicTBa  QyHKIHH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 IlocimenoBaTeabHOCTH, CIOCOOBI 3aJaHUs IOCIEI0BATENLHOCTEMN
3.8 Apudmerndeckast 1 reoMmeTpudeckas mporpeccur. @opmyina CII0KHBIX MPOLIEHTOB
4 Hauana matemaTundeckoro aHanusa
4.1 [TpousBosnHas Gynkiuu. [Tpon3BoaHbIe 31eMEHTAPHBIX (QYHKIMNA
[IpuMeHeHHe TPOM3BOAHOM K HCCIEAOBaHUIO (YHKIMA Ha MOHOTOHHOCTh U
4.2 sKcTpeMyMbl. HaxoxaeHne HaubosblIero 1 HauMEHBIIEro 3HaueHus: (QyHKIMU Ha
oTpe3Ke
4.3 [TepBooOpaznas. MuTerpan
5 MHoxecTBa U JIOTHKA
5.1 MHOXecTBO, orepaluu HajJ MHOKecTBamMu. J{uarpammer Diinepa — Benna
5.2 Jloruka
6 BeposiTHOCTB U cTaTUCTHKA
6.1 OmnucarenbHas CTAaTUCTHKA
6.2 BeposiTHOCTB
6.3 KombunaTtopuka
7 I'eomerpust
7.1 durypsr Ha IIOCKOCTH
72 [IpsiMble 1 TIOCKOCTH B MIPOCTPAHCTBE
7.3 MHororpanHuKu
7.4 Tena 1 MOBEpXHOCTH BpalllCHUS
7.5 KoopauHatsl 1 BEKTOPBI




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

YueOuuk: Matemartuka. Anrebpa M Havala MaTeMaTHYECKOro aHalli3a; YrIyOJIEHHOE
obyuenue, 10 kmacc/ Mepsnsak A.I'., Homuposckuit J[.A., Tlonskor B.M.; mon penakmmei
[Togonsckoro B.E., O0mecTBo ¢ orpaHM4eHHOW OTBETCTBEHHOCTHIO WM3aaTenbCKui IIEHTP
«BEHTAHA-T'PA®y»; Akimmoneproe obmiectBo «M3natenbpctBo «IIpocBenieHuey

YueOnuk: Marematuka. AnreOpa U Hayalla MaTeMaTHYeCKOrO aHaiuu3a; YriyOJeHHoe
obyuenue, 11 wmacc/ Mep3nsk A.T'., Homuposckuii J[.A., [Tonsko B.M.; mon pemakiueii
[Tomonsckoro B.E., O0mecTBo ¢ OrpaHMYEHHONH OTBETCTBEHHOCTHIO M3maTenbCKuil HEHTp
«BEHTAHA-T'PA®»; AkunonepHoe obmecto «M3natensctBo «IIpocBemenue»

METOAUYECKHUE MATEPUAJIbBI 1JIAA YUUTEJIA

VYuebHuk: Maremartuka. Anredpa M Hadala MaTEeMAaTUYECKOIO aHalu3a; yriiyOJieHHOe
obyuenue, 10 xmacc/ Mep3msk A.I'., Homuporckuii JI.A., IlonskoB B.M.; mox penakmmeid
[Togonsckoro B.E., O0mecTBO ¢ OrpaHMYEHHONH OTBETCTBEHHOCTHIO M3maTenbCKuii IEHTp
«BEHTAHA-I'PA®»; AkunonepHoe obuiectso «M3aarensctBo «lIpocserienne»

VYuebnuk: MaremaTnka. AnreOpa W Havajga MaTeMaTHYeCKOrO aHalu3a; YriIyOJeHHOE
obyuenue, 11 kmacc/ Mepsnsak A.I'., Homuposckuit [I.A., TlonskoB B.M.; mox penakuueit
[Toponsckoro B.E., O6mecTBo ¢ OrpaHMYEHHON OTBETCTBEHHOCTBhIO M31aTenbCkuil LEHTp
«BEHTAHA-T'PA®»; AkunonepHoe obmectBo «M3natensctBo «IIpocemmenue»

Anre6pa. 10 xmacc. YMK Mepsnsak, IlonskoB  (yriyOnennsiii). udpossie
CaMOCTOSITeNIbHbIE M KOHTPOJIbHBIE PaOOTHI

Anre6pa. 11 xmacc. YMK Mepsnsak, IlonskoB  (yriyOnennsiii). Ludpossie
CaMOCTOSITeNIbHbIE M KOHTPOJIbHBIE PaOOTHI

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

1. Poccuiickas anexktTpoHHas mkoia https://resh.edu.ru/

2. MaTtemaTuuecKue OJMMIINaAbl U OJMMIIMAIHBIE 3aa4l, — [3JIEKTPOHHBIN pecypc]|, — peKuM
nocryna: http://www.zaba.ru.

3. Metoauka npenoaaBaHysl MAaTEMaTHUKU — [JIEKTPOHHBIN pecypc], — peKUM JI0CTyIa:
http://methmath.chat.ru.

4. Peectp npuMepHbIX 00111€00pa30BaTeNbHBIX IPOrpaMM [3JEKTPOHHBIN pecypc], — pekum

noctyma: http://www.fgosreestr.ru.
5. IlyreBoautens «B Mupe Hayku» AJ1sl KOJBHUKOB [3JIEKTPOHHBIN pecypc], — pekum

noctyma: http://www.uic.ssu.samara.ru
6. DIEeKTPOHHAs XPECTOMATHsI 110 METOIUKE MPEMOAABAHUS MAaTEMATUKH [3JIEKTPOHHBIH
pecypc], — pexxum gocryna: http://fmi.asf.ru.
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