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MNOACHUTEJIBHASA 3AIINCKA

VYuebnbiii kKypc «AnreOpa M Hayajga MaTEMaTUYECKOTO aHAIIU3a» SIBISETCS
OJIHUM W3 Hauboyiee 3HAYMMBIX B IpOrpaMMe cpefaHero oOiero oOpa3oBaHws,
MTOCKOJIBKY, C OJTHOM CTOPOHBI, OH OOECTIeUnBACT MHCTPYMEHTAJIbHYIO 0a3y is
U3YYEHHUS BCEX €CTECTBEHHO-HAYUYHBIX KypCOB, a C IPYrod CTOPOHBI, (hopMUpYET
JIOTUYECKOE U a0CTPAKTHOE MBIIUICHUE O0yYaroMIMXCcsd Ha YPOBHE, HEOOXOIUMOM
JUIsl OCBOEHUS MH(MOpPMATUKU, OOIIECTBO3HAHMS, UCTOPHUH, CIOBECHOCTH U APYTHX
TUCHUIUIMH. B pamkax maHHOro y4eOHOro Kypca oOydarouiuecsi OBJIa/IeBaloOT
YHUBEPCAIbHBIM SI3bIKOM COBPEMEHHOM HayKu, KOTopas (OpMYJIUpYyeT CBOU
JTOCTHXKEHHSI B MaTEMaTUYECKOM hopMe.

VY4eOHbIil Kypc anreOpbl M Hayald MAaTeMaTUYECKOTOo aHalu3a 3aKia/lbIBacT
OCHOBY JJI YCIEUIHOTO OBJIQJCHUs] 3aKOHaMU (U3MKH, XHUMHUHU, OHOJIOTHUH,
MOHMMAaHHUS OCHOBHBIX TEHJICHIIMN Pa3BUTHUSI SKOHOMHUKH U OOIIECTBEHHOW JKU3HH,
MO3BOJIAET OPHEHTHUPOBATHCA B COBPEMEHHBIX IHQPPOBBIX U KOMITBIOTEPHBIX
TEXHOJIOTHUSIX, YBEPEHHO HCIOJIb30BAaTh UX ISl JalbHEHIIEro oOpa3oBaHUS U B
NOBCEIHEBHOH kM3HU. B TO ke Bpems oBlajieHHE aOCTPAaKTHBIMU M JIOTUYECKU
CTPOTMMHU KOHCTPYKIUSIMU anreOpbl M MaTEMaTHYECKOro aHaji3a pa3BUBAET
YMEHUE HaXOIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTHUHHOCTb, JOKAa3bIBATh
YTBEPKJICHUSI C TIOMOIIBIO MHIYKUUU U PaCCyXAaTh JEAYKTHUBHO, HUCIOIb30BATh
0000IIeHNEe W KOHKpETH3aluio, a0CTparupoBaHWE U aHAJIOTHIO, (OpPMUDPYET
KpEaTUBHOE U KPUTUYECKOE MBIIIICHUE.

B xone usyuenus yueGHOro kypca «Anredpa M Hayajla MaTeMaTHYECKOTO
aHanu3a» oOydYarolIMecsl MOJY4YaroT HOBBIA OMNBIT PEIICHHs] MPUKIAJAHBIX 3ajad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJENIEH PEaJbHbIX CUTYAllUH,
UHTEpPIIPETAllUd  TOJYYEHHBIX  pPEUICHWH, 3HAaKOMSTCA C  [pUMEpaMu
MaTE€MaTUYECKUX 3aKOHOMEPHOCTEW B MpPUPOJE, HAYKE U HCKYCCTBE, C
BBITAIOIIMMUCS MATEMAaTUYECKUMU OTKPBITHSIMHA U UX aBTOPAMHU.

VYyebHblli Kypc 00JaaeT 3HAYUTENbHBIM BOCIHUTATEIbHBIM MOTEHIIHAIIOM,
KOTOpPBIM peanu3yeTcs Kak uepe3 Yy4eOHbI MaTepuall, CHOCOOCTBYIOUIUMN
(GOpMHPOBAHUIO HAYYHOTO MHUPOBO33PEHHS, TaK M depe3 crenuduxy ydeOHOM
NEeATEeTbHOCTH, TpeOyIomed TMPOJAOIKUTEIPHOW KOHIIEHTpAIMd BHUMAHUSA,
CaMOCTOATENbHOCTH, AKKYpPaTHOCTH M  OTBETCTBEHHOCTH 3a IOJIYYEHHBIH
pe3ynbTar.

B ocnoBe Mmeroauku oOyueHus aiareOpe M HadajlaM MaTeMaTHYECKOTO
aHallM3a JEKUT ACSITebHOCTHBIN MPUHIUI 00yUYeHHUS.

B crpyktype yueOHOro kypca «Anrebpa M Hadajga MaTeMaTHYECKOTO
aHaJIKM3a» BbIJICJICHBI CIEAYIOUIUE COAepKATEIbHO-METOAUYEeCKue TuHuu: «Yucna
U BbIUUCIEHUsD», « DyHKIMU U Tpadukuy, «YpaBHEHUS U HepaBeHCTBay, «Hauaia
MaTeMaTU4YeCcKoro aHanu3a», «MHoXkecTBa U JIoOTMKa». Bce OCHOBHbIE



COJEPKATENbHO-METOANYECKHE JHHUM H3YyYalOTCsl Ha NPOTSHKEHUHM JBYX JIET
oOydeHHusi Ha YpOBHE CpeIHEro oOImero oOpa3oBaHUsl, €CTECTBEHHO OTOJHSIS
Jpyr Ipyra U MOCTETEHHO HACHIIIAsACh HOBBIMH T€MaMU U pa3nenaMu. J[aHHBIHI
y4eOHBI KypC SBISIETCA HMHTETPATUBHBIM, IIOCKOJIBKY OOBeAUHSET B cebe
coJlep)KaHMEe HECKOJIbKUX MAaTeMaTUYeCKUX JUCUUIUIMH, TakuX Kak anreopa,
TPUTOHOMETpPHUSI, MAaTEMAaTHUYECKUN aHAINU3, TEOPUsS MHOXKECTB, MaTeMaTH4YecKas
jgoruka u apyrue. [lo Mepe Toro kak oOydaromiuecs OBIaAeBalOT Bc€ Oosee
HIMPOKUM MAaTEeMaTHYECKUM ammapaTroM, y HUX MOCJIeI0BaTeIbHO (HopMUpyeTcs u
COBEPILIEHCTBYETCS YMEHHE CTPOUTh MAaTeMaTHYEeCKyl0 MOJIeJh peaJbHOM
CUTyalluH, IPUMEHSATh 3HAHUS, MOJIYYEHHbIE IPU U3YYEHUU y4yeOHOro Kypca, JUis
peIIeHUsI CAaMOCTOSITETFHO CHOPMYIUPOBAHHON MAaTeMaTUYECKON 3a7au, a 3aTeM
MHTEPIIPETUPOBATH CBOM OTBET.

CopnepxxarenpHo-MeTOIMYecKass JUHUS «Yucia W BBIYMCICHUS) 3aBEPIIACT
(GopMHpOBaHNE HABBIKOB MCIOJIb30BaHUS JAECUCTBUTEIBHBIX UMCEN, KOTOPOE ObLIO
HayaToO Ha YPOBHE OCHOBHOTO 00111er0 00pa3zoBanus. Ha ypoBHe cpeaHero o01ero
oOpa3zoBaHus 0co0O€ BHUMaHue yAensieTcss  (OPMUPOBAHHMIO  HABBIKOB
paIMoOHATBHBIX BBIUMCICHUN, BKIIOYAIOMIUX B CEOS MCIOIB30BAHUE Pa3IHMUHBIX
dopM 3amucu 4YMciaa, YMEHUE JeNaThb NPUKUJIKY, BBINOJHATH MNPUOIMKEHHBIE
BBIUMCJICHHS], OLIEHUBATh YHUCIIOBbIE BbIpaXEHUs, pabOTaTh C MaTeMaTHYECKUMU
KOHCTaHTaMH. 3HAKOMbIe OOYYarOMIMMCS MHOXKECTBA HaTypaibHBIX, IIEIbIX,
palMioHaNbHBIX W JCHCTBUTENBHBIX  YHUCEN  JIOMOJHSIOTCS  MHOMXECTBOM
KOMIUIEKCHBIX 4YHCell. B KakIoM M3 3TUX MHOXKECTB pPacCMaTpUBAIOTCS
CBOMCTBEHHbIE €My cleuu(puyecKkue 3aJaud U OIepaluu: JeJeHHE Haleno,
ONEPUPOBAHUE OCTaTKaMU Ha MHOXKECTBE LIEJbIX 4YHCEN, 0coOble CBOMCTBA
palMoHANBHBIX M HUPPAIMOHATBHBIX YKCeN, apu(METHIECCKHUE ONEpalni, a TakKe
U3BJICUCHUE KOPHSA HATYpalbHOW CTETMIEHH Ha MHOXKECTBE KOMILJIEKCHBIX YHCEIL.
bnarogapss mocinenoBaTenbHOMY paCIIMPEHUIO Kpyra HCIOJIb3YEeMbIX YHCEN U
3HaKOMCTBY C BO3MOYKHOCTSMH MX NMPUMEHEHHS Ul PELICHUS Pa3iMuHbIX 33134
dbopMupyeTcsi TpeCTaBICHNE O €IUHCTBE MATeMAaTUKH KaK HayKH U €€ POJH B
MOCTPOCHUU MOJIEJICH PEaJbHOTO MHpa, MIMPOKO HCIOJB3YIOTCA 0000IIeHne M
KOHKpETH3aIHS.

JIluaust «YpaBHEHHMSI U HEPABEHCTBA» pEaJU3yeTcs Ha MPOTSHKEHUH BCETO
oOyueHusi Ha YpOBHE CpeIHEero oOmiero oOpa3oBaHUs, MOCKOJIBbKY B KaXKJIOM
pasnene IlporpaMMbl MpeayCMOTPEHO pEIIEHHWE COOTBETCTBYIONIMX 3anad. B
pesynbraTte OoOydaromuecss OBIAAEBAIOT PAa3IMYHBIMH METOJAAMH  PEIICHHS
palMoHaNbHBIX, HPPAIMOHATIBHBIX, TOKAa3aTEeNbHbIX, JOTapUPMHUUECKHX U
TPUTOHOMETPUUYECKUX ypPAaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKxke 3a1ad,
coaepKaimx mnapameTpsl. [lodydeHHblE yMEHHsSI HIMPOKO HCHOJIB3YIOTCS MpH
UCCJEeIOBAHUM (DYHKIMI C TTOMOIIBIO MPOU3BOAHON, MPU PEIICHUH MPUKIIATHBIX



3a]a4 W 3a7a4 Ha HaXOXKJIEHHE HauOOJBIINX M HAUMEHBIINX 3HAYeHUH (PyHKUIUU.
Jlannast copepkarenbHas IMHUS BKIIIOYAaeT B ceOs Takke (OpMUPOBAHUE YMEHUN
BBIIIOJIHATh ~ pacy€Tsl 1O  (opMysnaM, MpeoOpa3oBaHHUs  PALHMOHAIBHBIX,
UppAIMOHATIBHBIX W TPUTOHOMETPUYECKUX BBIPAKECHUH, a TAKKE BBIPAXKEHUIA,
coJlepKallluX cTerneHu W Jiorapudmbel. brarogaps u3ydeHuio anredpandeckoro
MaTepuana NPOUCXOJUT  JAJbHEWIIee  pa3BUTUE  AITOPUTMUYECKOTO U
abCTPaKTHOTO MBIIUICHUS O0y4aroumxcs, (pOpMHUPYIOTCS HaBBIKU JETYyKTHBHBIX
paccyxJieHuid,  paboTbl C  CHMBOJBHBIMH  (QopMaMu,  MPEICTABICHUS
3aKOHOMEpPHOCTE W 3aBUCUMOCTEH B BHJI€ PAaBEHCTB U HEpPAaBEHCTB. AnrebOpa
npegiaraeT 3(pQPEKTUBHbIE HWHCTPYMEHTBl JJIsl PELICHHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3aJ]1a4, HAIJIAIHO JTEMOHCTPUPYET CBOU BO3MOXKHOCTH KaK
A3bIKa HAYKH.

CopepxxarenpHo-MeTOIMYeCcKass JUHUS «DYHKIUM U TpaduKu» TECHO
neperjeTaeTcs ¢ IPYyTrMMH JIMHUSIMU y4e0HOro Kypca, IMOCKOJIBKY B KaKOM-TO
CMBICJIE 3aAa€T MOCIEA0BATEIbHOCTh U3YUEHU MaTepurana. M3ydeHue cTeneHHou,
MOKa3aTeJIbHOM, JTIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIMMN, UX CBOWMCTB
U rpaMKOB, UCIOJIb30BAaHUE (PYHKUMU N7l pelIeHUs 3a1ad U3 APYruX y4eOHBIX
IIPEIMETOB U PEAIBHOM U3HU TECHO CBSA3aHO KAK C MAaTEMaTHYECKUM aHAIU30M,
TaK W C pEIIeHHEM ypaBHEHUN M HepaBeHCTB. IIpu 3TOM Oosnbllloe BHMUMAaHHE
yaensercs (OPMUPOBAHUIO YMEHHUS BbIpaKaTh (hOpMyJaMu 3aBUCUMOCTH MEXKIY
pa3NUYHBIMM BEJIMYMHAMH, MCCIIEOBATh IMOJYyYECHHbIE (QYHKLIWU, CTPOUTH HX
rpaduku. Marepuan 3Toi coaep:KaTeIbHON JTUHUN HAIlEJIeH Ha Pa3BUTHE YMEHHM
Y HABBIKOB, ITO3BOJSIOIIMX BBIpAXKaThb 3aBUCHMOCTH MEXJIy BEJIMYMHAMU B
paznu4HOil dopme: aHaTUTHUECKOU, Tpaduueckor u cioBecHO. Ero m3yuenue
CIIOCOOCTBYET Ppa3BUTUIO aJTOPUTMUYECKOTO MBIIIJIEHUSI, CIOCOOHOCTH K
0000IIEHUIO U KOHKPETHU3ALIUU, UCTIOJIb30BAHUIO aHAJIOTHA.

CopnepxarenpHas nuHuA «Hauvana MareMaTHyecKoro aHaliu3ay IO3BOJISIET
CYILECTBEHHO PAaCIIMPHUTh KPYT KaK MAaT€MAaTHYECKHX, TaK W MPUKIAJHBIX 3a/ad,
JOCTYITHBIX 00YyYarolMMCs, TaK KaK y HHUX MOSBISIETCS BO3MOXKHOCTb CTPOUTH
rpa@uky  CNOXHBIX (YHKLUMMA, OMpEeAeNsiTh HX HauOONbIIMNE W HAUMEHBIIUE
3HAUEHHUA, BBIYUCIATH MIIOMAaAun (Guryp u oObEMBI TEJ, HAXOAUTh CKOPOCTH M
YCKOpEeHHsl TmpoueccoB. JlaHHas coaep)kareinbHas JHHHUS OTKPBIBAET HOBBIE
BO3MOYKHOCTH IIOCTPOEHHUS MAaTeMaTHUYECKUX MOJENIEH peanbHbIX CHTyaluH,
MO3BOJISIET HAXOJWUTh HaWJIydlllee pEHIeHHWe B TMPUKIATHBIX, B TOM YHCIE
COLIMAJIBHO-?)KOHOMHUYECKHX, 3a/ladyax. 3HAKOMCTBO C OCHOBaMH MaTeMaTH4e€CKOTO
aHanM3a CIoCcOOCTBYeT pa3BUTHIO aOCTPAaKTHOTO, (OPMAIBHO-JIOTHYECKOTO U
KpPEaTHUBHOTO MBIIIJICHUS, (OPMHUPOBAHUIO YMEHUU pPACIO3HABATH MPOSBICHUS
3aKOHOB MaTeMaTUKH B HayKe, TEXHHKE U UCKyccTBe. OOydaroluecs: y3HaT O



BBIJIAIONTNXCSI PE3yNbTaTaX, TOJYYCHHBIX B XOJI€ Pa3BUTHUS MaTEMaTUKHA Kak
HAyKH, U 00 UX aBTOpax.

CopeprkaTenbHO-METOANYECKass TUHUS «MHOKeCTBa | JIOTHKA)» BKIIOYACT B
ceOsi DJIEMEHThl TEOPUU MHOXKECTB M MaTeMaTH4ecKou Joruku. TeopeTuko-
MHOKECTBEHHBIE MPECTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIBHOW MAaTEMATUKU
U TIpeiaraloT HanOoJiee YHUBEPCAIBHBIA SI3bIK, OOBECTUHSIONINN BCE pa3feibl
MaTeMaTUKH © e¢ TPWIOKEHUH, OHU CBS3BIBAIOT pa3HbIE MaTEeMaTHYCCKUE
JUCUUIUIMHBL W WX MPWIOKEHUs B eauHoe wenoe. [losTomy BaxxHO 1aTh
BO3MOXKHOCTh OOy4aromeMmycss TMOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MaTEMaTHUKH U MCIIOJIb30BATh €0 JJIsi BHIPAKEHUS CBOMX MBICIICH.
JlpyruM BaXHBIM TPU3HAKOM MaTEMaTHKH KaK HayKd CJeAyeT IpPU3HAThH
CBOMCTBEHHYIO €U CTPOrOoCTh OOOCHOBAaHMM U CIEIOBAHHUE OIpPEACIEHHBIM
mpaBujaM  MOCTPOCHMSI  JIOKa3aTelbCTB.  3HAKOMCTBO  C  3JIEMEHTaMu
MaTEMaTUYECKOM JIOTUKH CIOCOOCTBYET PAa3BUTHIO JIOTHUECKOTO MBIILICHUS
0OyYaroIIMXCs, TIO3BOJIIET UM CTPOUTH CBOM PACCYKIEHHUS Ha OCHOBE JIOTHIECKUX
npaBui, POPMUPYET HABBIKM KPUTHIECCKOTO MBIIIJICHUS.

B yueOHOM Kkypce «AnreOpa W Hayajga MaTEMaTUYECKOTO aHaIM3a»
MPUCYTCTBYIOT OCHOBBI MAaT€MAaTHUYECKOTO MOJICIHPOBAHUS, KOTOpPhIE MPHU3BAHbBI
croco0CcTBOBaTh (OPMHUPOBAHUIO HABBIKOB TIOCTPOCHUS MOJIEICH peabHBIX
CUTYyallMi, WCCIACAOBAHMS D3TUX MOJENEH C TOMOIIBIO ammapara anreOpbl H
MaTEMaTH4YeCKOT0 aHajin3a, WHTEPIPETAMH TOJYyYEeHHBIX pe3yiabTaToB. Takue
3aJlaHUs BIUIETEHBI B KOK/IBIN U3 Pa3fIesioB MPOTPaMMBI, IIOCKOJIbKY BECh MaTepHall
y4eOHOro Kypca IIMPOKO HCIOJIB3YETCs I pelieHus] MPUKIaaHbIX 3anad. [lpu
pPEIICHUH  pEAIbHbIX  MPAKTUYECKUX  3a7ad  OOydYaronIuecss  pa3BHBAIOT
HAOJFOMATeIbHOCTh, YMEHHE HaXOJWUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCH,
WCIIOJB30BaTh  AHAJIOTHIO, 0000maTh U KOHKPETU3UPOBATH  MPOOJIEMY.
JlestenbHOCTh 1O (OPMUPOBAHWIO HABBIKOB PEIICHHS] TMPUKIAIHBIX 3aj1a4
OpraHU3yeTCs B IPOIIeCcCe U3yUeHHUs BCeX TeM yueOHOTO Kypca « Anredpa u Hadasna
MaTEMaTUYECKOrO aHaJTU3a».

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



COAEPXKXAHUE OBYUEHUA
10 KITACC

Yucia ¥ BLIYHCIEHUSA

Panmonanpabie unciia. OOBIKHOBEHHBIC U JICCSATUYHBIC JPOOH, IPOIICHTHI,
OceckoHeuHble Tnepuoanyeckue apoou. IIpuMmeHeHue npoOeil U MPOLEHTOB IS
pellIeHus MPUKIIAIHBIX 3a7a4 U3 PA3JIUYHbIX OTpaciel 3HAHUM U PeaIbHOM KU3HU.

JlelictBuTenpHble 4ucia. PanuoHalnbHBIE W UpPpALMOHAIBHBIE YHCIIA.
Apudmernueckue  omepanmuy ¢ JCUCTBUTCIBHBIMA  4YHCIaMdA.  MoOyib
JEeWCTBUTEIBLHOTO YHCia U €ro cBoicTBa. [IpubnmkéHHBIC BBIYMCICHUS, TTPaBUIIa
OKpYTJICHUS, MPUKHUJIKA U OLICHKA PEe3yJIbTaTa BHIUYMCICHUH.

Crenenpr C 1ensIM  HokazareneMm. buHom Hprorona. HMcnosib3oBaHue
noAXosAIEeH (GOPMBbI 3aMUCH JEHCTBUTEIBHBIX YUCEIT IJIs1 PEIICHUS TPAKTUUYECKUX
3a/1a4 U NPEJCTaBIICHUS JaHHBIX.

Apudmernueckuil KOpeHb HaTypajJbHON CTEIICHH M €T0 CBOMCTRA.

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

Jlorapupm uymcna. CpoiictBa gnorapupma. JleciTuuHbIE M HATypaJibHbIE
JorapupMsl.

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

YpaBHeHHS U HEPABEHCTBA

ToxaecTBa M TOXKIECTBEHHbIE MpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHeHUs. PaBHOCWIIbHBIC YpaBHEHMSI M ypaBHEHMs-CIeACTBUA. HepaBeHCTBO,
pellIeHNE HEPABEHCTRA.

OCHOBHBIE METO/IbI PEIICHUS 1EBIX U APOOHO-PAIIMOHATBHBIX YPABHEHHUUN U
HEpPaBEHCTB. MHOTOWIEHbl OT OJHOW TepeMeHHOM. JleneHue MHOrowieHa Ha
MHOIoOWwiIeH ¢ ocrarkoM. Teopema be3y. MHoOrowiensl ¢  LEJIbBIMUA
ko3 dunmenramu. Teopema Buera.

[IpeoOpazoBaHms YHCIIOBBIX BRIPAXKEHUH, COACPIKAIIMX CTEIICHU U KOPHHU.

WppanmonaibHbie ypaBHEHHS. OcHOBHBIC METO/IBI pelieHust
UppalmoHaIbHbIX YPaBHCHUH.

[TokazarenbHble ypaBHEHHS. OCHOBHBIE METOJbl PELICHHS TOKa3aTEIbHbIX

YPaBHCHUM.

[IpeoOpa3oBaHue BeIpaKE€HUM, CoepKAIIUX JTOTapUPMBbI.

Jlorapudmuueckue YpaBHEHHUS. OcCHOBHBIE METO/IbI pelieHus
Jorapu(pMHUECKUX YpaBHEHUM.

OcCHOBHBIE TPUTOHOMETPHUYECKHUE dbopMyIbI. [Tpeobpa3zoBanue

TPUTOHOMETPUYECKUX BBIPAXKEHUN. PellleHre TPUroHOMETPUYECKUX YPAaBHEHUM.



Pemenne cucrem JIMHEWHBIX ypaBHEHHMH. Marpuiua CUCTEMBI JIMHEHMHBIX
ypaBHeHMI. OnpenenuTenb MaTpUllbl 2X2, €ro TreoMETPUYECKUN CMBICI U
CBOMCTBA, BBIYMCIICHUE €r0 3HAYECHUS, IPUMEHECHHUE OINPEICIUTENS I PEIICHUS
CUCTEMBbl JIMHEWHBIX ypaBHEHWH. PellleHHe NpUKIagHBIX 3a4a4 C I[OMOUIBIO
CUCTEMbl JIMHEWHBIX ypaBHEHWU. VcciaegoBaHue TMOCTPOEHHOM MOAENU C
ITIOMOIIBIO MaTPHUI] U ONIPEIEIIUTEIIEH.

[TocTpoeHne MaTeMaTUYECKUX MOJENEN PEATbHOM CHUTyallMd C IOMOIIBIO
YpPaBHEHUII W HEpaBEHCTB. lIpuMeHeHHE ypaBHEHHII U HEPABEHCTB K PEIICHUIO
MaTeMaTUYeCKUX 3a7ad M 3a/ad M3 pa3IMyHbIX 00JIacTeld HayKu U peasibHON
KU3HU.

@OyHkuuu U rpadpuku

@®yHkius, crnocodbl 3agaHus (QyHkuu. B3anMHO o0O0patHble (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
¢byskuun. IIpoMexyTkn MOHOTOHHOCTM (PYHKUMH. MaKCUMyMbl U MUHHUMYMBI
¢ynkun. Hanbonpiiee 1 HauMeHblllee 3HaUeHUsI (PYHKIIUN Ha IPOMEKYTKE.

Jluneiinasi, KBaJpaTuyHash W APOOHO-TMHEWHAas (PYHKIUU. DJIEeMEHTapHOE
UCCJIEI0BAHNUE U MTOCTPOEHUE UX IpauKOB.

CrenenHast QyHKIMS ¢ HATypajIbHBIM U II€JIbIM MOKa3areneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa W rpaduk KOpHS N-OM CTENEeHH Kak (PYHKIUKA OOpaTHOM
CTENIEHU C HATYPaJIbHBIM [T0KA3aTEJIEM.

[TokazatenbHass u Jjorapudmuyeckas (yHKIUHU, UX CBOWCTBA M Tpadukwu.
Hcnonb3oBanue rpadgpukoB GyHKIMMA 715 pelIeHUs] YpaBHEHUM.

TpuroHoMmerpruueckass OKPYKHOCTb, OIPEAECICHUE TPUTOHOMETPUYECKUX
(GYHKIMI YUCIOBOTO apryMEHTa.

(DYHKIMOHAIBHBIE 3aBUCUMOCTM B pEaJbHBIX IMpOIECCaX M SBICHUSX.
['paduixu peasibHBIX 3aBUCUMOCTEN.

Hauvaja MmaTeMaTH4ecKOro aHajaimn3a

ITocimenoBaTellbHOCTH, CHOCOOBI 3aJaHMs ITOCIIEAOBATEIbHOCTEH. MeTon
MaTeMaTU4YeCKON WHIYKIUU. MOHOTOHHBIE " OrpaHUYCHHbBIC
NOCJIENOBATENBHOCTH. VICTOpHsST BO3HUKHOBEHHSI MAaT€MATHYECKOIO aHaju3a Kak
aHann3a OECKOHEYHO MaJbIX.

Apudmernueckas U reoMeTpuueckas nmporpeccuu. beckoneuHo yoObiBaromas
reoMerpuueckas nporpeccusi. Cymma 0€CKOHEYHO YOBIBAIOIIEH TeOMETPUUYECKON
IIPOTrpeccruy. JINHEVHBIN U SKCIIOHEHIMAIBHBIN pocT. Yncio e. Popmyia Cl0KHBIX
npoleHTOB. Mcnosb30BaHWE TIPOrpeccHH U PELICHUS peajbHbIX — 3a1ad
MIPUKIIATHOTO XapaKTepa.



HenpepriBHble (QYHKIMM W HMX CBOWCTBA. TOYKM pa3pbiBa. ACHMITOTHI
rpajuxoB ¢yakiuii. CBoiicTBa (QyHKIMI HENPEpHIBHBIX Ha OTpe3ke. Meron
WHTEPBAJIIOB JUISl PELICHHMs HEPaBEHCTB. [IprMeHeHne CBOWCTB HENPEPHIBHBIX
GyHKIUI 1715 penieHus 3a1a4.

ITepBas u BTOpas npousBoaHble GyHKIUU. OnpeeneHne, reOMeTpUUECKUi U
buznyecKuii CMBICI MPOU3BOIHOM. YpaBHEHHE KacaTeabHOU K rpaduky QyHKIUH.

[IpousBogubie  smemeHTapHbiX  ¢yHkuil.  [IpousBogHass ~ cymMMBI,
IPOU3BENIEHUS, YACTHOTO U KOMIIO3UINY (PYHKIIUH.

MHoskecTBa M JIOTHKA

MHoOXxecTBO, oIlepald HaJ MHOXKECTBAMM M HMX CBOMCTBA. Jluarpammsbl
Oiinepa—Benna. [IpuMeHEHHE TEOPETUKO-MHOXKECTBEHHOIO — ammapara i
ONMCAHUs PEaJbHBIX IPOLECCOB W SBIICHUM, NPU PEIMIEHUU 3a1ad U3 JAPYTUX
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTeMAaTHUYECKOTO OOBEKTa, CJIEICTBUE,
JI0OKA3aTEIbCTBO, PABHOCHIIBHBIE YPAaBHEHMUS.

11 KITACC

Yucaa v BIYMCICHUSA

HatypaneHble n nensle yucia. IIpumeHenne npru3HakoB AECIUMOCTH LIEJBIX
yucen, Haubonpmui oOmui aenurens (mamee — HOJl) u HamMeHbliee ooOiee
kpatHoe (nanee — HOK), octaTkoB o moayito, anroputma EBkinuaa 1uist pemeHus
3a/1ay B LEIbIX YHCIIAX.

KommnekcHble uucia. Anredpanueckass W TPUTOHOMETpUYECKas (QOpMBI
3alliCU KOMIUIEKCHOTO 4YHcia. ApudMeTrudyeckue Oomnepanud ¢ KOMIUIEKCHBIMU
yrcnamu. M300pakeHne KOMIUIEKCHBIX YHCEN Ha KOOPAMHATHOW IIOCKOCTH.
®opmyna Myaspa. Kopau N-oii creneHru U3 KOMIUIEKCHOTO uucia. [Ipumenenue
KOMILJIEKCHBIX YMCEN JIs PEIICHUs] (PU3HUECKUX U TEOMETPUUYECKUX 3a]1ay.

YpaBHeHUs U HEPABEHCTBA

CucreMa M COBOKYNHOCTb YPaBHEHHWW W HEPABEHCTB. PaBHOCHIIBHBIE
CUCTEMBI U CUCTEMBI-CJIE/ICTBHSI. PaBHOCHIIBHBIE HEPABEHCTBA.

OTO60op  KOpHEH  TPUTOHOMETPUYECKMX  YPAaBHEHHMH C  MOMOILBIO
TPUTOHOMETPUUECKOU OKPY>KHOCTH. PerieHre TpuroHoMeTpu4eckux HEpaBeHCTB.

OCHOBHBIE METOJbl PELICHUS IOKa3aTeIbHBIX U  JIOTapU(PMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/IbI PELICHUS] UPPALUOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOABI PEUICHUS CHCTEM M COBOKYIHOCTEW palMOHAJIbHBIX,
UPpALMOHATBHBIX, TOKA3aTENbHBIX U JOTapU(PMUUYECKUX YPABHEHHM.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C MapaMeTPaMHU.



[IpumeneHne  ypaBHEHUM, CHCTEM W  HEPABEHCTB K  PELICHUIO
MaTeMaTHYECKUX 3aJad M 3aJad U3 Pa3IUYHbIX O0JIacTell HAayKu U peanbHOMN
YKU3HH, UHTEPIPETALMS MOTYyYEHHBIX PE3YIbTATOB.

DOyHKUMH U TPaPUKH

I'paduk kommoszunuu GyHkIUd. ['eomerpuueckue oOpa3bl ypaBHEHUH H
HEPABEHCTB Ha KOOPAMHATHOM IIJIOCKOCTH.

TpuronomeTrpuyeckue GyHKIINH, UX CBOWCTBA U TPaPHUKH.

['padrueckne mMeTonbl pelieHUs ypaBHEHM W HepaBeHCTB. ['paduueckue
METOJbI PELICHHS 3a/1a4 C TapaMeTPaMH.

Hcnonp3oBanue rpadukoB (yHKUMNH Ui HCCIENOBAaHUS IIPOLECCOB U
3aBUCUMOCTEM, KOTOpbI€ BO3HHUKAIOT MPHU PEUICHUW 3aad U3 JIPYTUX YYEOHBIX
MPEIMETOB U PEAIBHOMN KU3HMU.

Havasa MmaTeMaTH4€CKOro aHAJIN3a

[TpuMmeHeHre MPOU3BOJHON K UCCIIEOBaHUIO (YHKIMII HA MOHOTOHHOCTH U
skcTpeMyMmbl.  Haxoxxaenue  HauOonblIero W HAaMMEHBLIETO  3HAYEHUU
HEIMpPEePbIBHON (DYHKLMHU HA OTPE3KE.

[IpyumMeHeHne NpPOU3BOJHON ISl HAXOXKICHUS HAWIYYIIEro pEeHieHus B
IPUKIAJAHBIX 3a]a4yax, JUIsl OINPENENEHHMs CKOPOCTH M YCKOPEHMs Ipolecca,
3aJlaHHOTO (HOPMYJION 1K TpaduKoMm.

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

WNurterpain. I'eomerpuueckuit CMBICII VHTErpala. Brruncnenue
ornpenenéHHoro uurerpaia mno ¢popmyne Hetorona-JlerOuua.

[TpumeHeHne uMHTErpaja s HAXOXKICHUS IUIOMAAEH IUIOCKUX (QUIyp u
00BEMOB T€OMETPUUECKHUX TEIL.

[Tpumepsl pemenuit auddepeHuuanbHbIX ypaBHEHU. MartemaTuueckoe
MOJICJIMPOBAHUE peajbHBIX TPOIECCOB € MOMOIIBI0  auddepeHIaTbHbIX
YPaBHCHUM.



[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHHUA VYYEBHOI'O KVYPCA
«AJI'EBPA 14 HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIIYBJIEHHBIA YPOBEHb) HA VPOBHE CPEJHEI'O OBIIETO
OBPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIIMTAHMS

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUAIOMIErocs KaK aKTUBHOTO U
OTBETCTBEHHOTO  WIEHA  POCCHUHCKOrO  OOIIeCTBa,  MPEACTaBICHHUE O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
IpoLEeIyp TpaKIaHCKOro oOmecTBa (BBIOOPHI, ONPOCHI U JIPYroe), yMEeHHUe
B3aMMOJICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHM C HX
GYHKIUSAMU 1 HA3HAYCHUEM;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTh POCCUICKON TpakIaHCKOW WICHTUYHOCTH, YBAKECHUS K
MPOILIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTHUKH, LIEHHOCTHOE OTHOIIEHHE K
JOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
WCIIOJB30BAaHUE OTUX JOCTHKEHUU B JAPYrHX HayKax, TEXHOJOrusax, cdepax
SKOHOMHUKHU;

3) IyXOBHO-HPABCTBEHHOI0 BOCTIUTAHUSA:

OCO3HAHHME JTYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapojaa, cPOpMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, STUUYECKOTO IMOBEJCHUS, CBSI3aHHOTO C MPAKTUYECKUM
MPUMEHEHUEM JIOCTH)KEHUW HAyKM U JEATEIbHOCThIO YYEHOTO, OCO3HAHUE
JMYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMYMBOTO OYAYIIEro;

4) 3cTeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKJIOUas ACTETUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a/1a4, PEIICHUM, pacCyXI€HU, BOCHIPUUMUYUBOCTh
K MaTEMaTUYECKUM acCleKTaM pa3IMuYHbIX BUOB UCKYCCTBA;

S) pusuecKoro BOCIUTAHMS:

cOPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATH MAaTEMAaTUYECKHe 3HAHUSA B
WHTEpecax 3JI0pOBOTO U 0€30MacHOro 00pasza *KU3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 3JI0POBBIO (3I0pPOBOE THUTAHHUE, COATAHCHPOBAHHBIA PEKUM 3aHIATHU U
OTIIbIXa, PEryisipHas (uU3NYecKass aKTHBHOCTH), (PHU3NUECKOE COBEPIIICHCTBOBAHHE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AEATEIbHOCTHIO;

6) TPy10BOr0 BOCIIUTAHUS:

TOTOBHOCTh K TPYAY, OCO3HAHME IIEHHOCTH TPYJOIO0Us, HHTEpeC K
pazmuuHbIM  chepaM  NMPOodEeCCHOHAIBHOM  JESITEIBbHOCTH, CBSI3aHHBIM — C
MaTeMaTUKOW M €€ NPWIOKEHHSIMH, YMEHHE COBEpIAaTh OCO3HAHHBIA BHIOOP
Oynymeir mnpodeccnrn W Ppearnu30BBIBATH COOCTBEHHBIC JKU3HCHHBIC TIUIAHBI,



TOTOBHOCT M CIOCOOHOCTH K  MaTeMaTH4eckoMy  OOpa3oBaHUIO U
caMOOOpa30BaHUIO Ha TMPOTSKEHUU BCEU >KU3HHM, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUH MMPAKTHYECKUX 3a/1a4 MaTEMaTUYECKON HAIPABICHHOCTH;

7) 3K0JI0THYECKOr0 BOCITUTAHUS:

c(OPMHPOBAHHOCTh  JKOJIOTMUECKOW KYJIbTYphbl, TOHMMAaHUE BIUSHUS
COLIMAJIBHO-?)KOHOMHYECKUX MPOLECCOB HAa COCTOSIHUE MPUPOJHONM U COLHUAIBHON
Cpellbl, OCO3HAHHE TIIOOATBHOIO XapakTepa SKOJOTUYECKUX MPOOIEM, OpUEHTALIHS
Ha TPUMEHEHHE MATeMAaTHYEeCKUX 3HAHUM JUIsl penieHus 3ajgad B 00JacTu
OKpY)KalOUIEl Cpenbl, IUJIAHUPOBAHWE IIOCTYNKOB M OLEHKM HMX BO3MOYKHBIX
MOCJIEACTBUN JIJIS1 OKPY>KAIOILIEH CPEeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMUS:

c()OPMHPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAyKH M OOIIECTBEHHOM  MPaKTUKH, IMOHUMaHUE
MaTEeMaTUYeCKOM HayKd Kak cdepbl 4YeIOBEUYECKOW JESITeIbHOCTH, ITaroB €€
Pa3BUTUS M 3HAYUMOCTH JJIsI Pa3BUTHS LMBUJIM3AIMU, OBJIAJICHUE SI3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOM KakK CpEJCTBOM IO3HAHMUS MHpA,
TOTOBHOCTh OCYIIECTBIISITh IMPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESITEIbHOCTD
WHJMBUAYAJIBHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

IMo3naBaTe/ibHbIEe YHUBEPCAJIbHBIE YUeOHbIe /1eiicTBUS

ba3oBble jornueckue aeiicTBUA:

BBISIBIIATh M XapaKTePHU30BaTh CYIICCTBEHHBIC MPH3HAKH MaTEMaTHYCCKUX
OOBEKTOB, TIOHSTHM, OTHOIIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpEeJICIICHHS TIOHATUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIIacCU(UKAIUH,
OCHOBaHUS /7151 00OOIICHHS U CPaBHEHHU S, KPUTEPHUH MTPOBOAMMOTO aHAIN3A;

BOCIIpUHUMATh,  (opMymupoBaTh M TPEOOpPa3OBBIBATh  CYKJICHHS:
YTBEPAUTEILHBIC U OTPUIATEIbHBIC, EAMHUYHBIC, YACTHBIC U OOIIUE, YCIOBHBIC;

BBISIBIIAITH MAaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3U U TTPOTUBOPEUHS
B (pakTax, JaHHBIX, HAOIIOJCHUSIX W YTBEPXKIACHUSX, MpejIaratb KPUTCPUH IS
BBISIBJICHUS 3aKOHOMEPHOCTEU U IPOTUBOPEUYU;

JenaTh BBIBOABI C WCIOJB30BAHUEM 3aKOHOB JIOTHKH, JECIyKTUBHBIX U
WHYKTUBHBIX YMO3aKIIOUCHHH, YMO3aKITIOUCHHH 110 aHAJIOTHH;

MIPOBOJIUTH CAMOCTOSITEIHHO JI0KA3aTEIhCTBA MATEMATHUECKUX YTBEPKICHUN
(mpsiMBIE U OT MPOTUBHOTO), BEICTPAUBATh apPTyMEHTAITUIO, PUBOIUTE IPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYX AECHUS U BBIBOJIbI;

BBIOMpaTh cmoco0 pemieHus ydeOHOW 3anayu  (CpaBHMBATh HECKOJBKO
BapHMAHTOB  peUIeHHs, BbIOMpaTh HamOoJee MOAXOMAIIMM ¢ y4&ToM
CaMOCTOSTEIILHO BBIJICTIEHHBIX KPUTECPHUEB).



ba3oBble uccienoBareJbcKkue 1eHCTBUA:

UCIIOJI30BaTh BOIPOCHl KaK HCCIEI0BAaTEIbCKUI WHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,,  (DUKCHPYIOIIME  MPOTHBOpPEUHE,  MpoOJIeMy,
yCTaHaBJIMBaTh MCKOMOE U JaHHOe, (OPMHUPOBATH TUINOTE3y, apryMEHTHPOBATH
CBOIO MO3UIIUI0, MHCHHE;

IPOBOJUTH CAMOCTOSITENIbHO CIITAHUPOBAHHBINA 3KCIIEPUMEHT, UCCIEAOBAHUE
M0 YCTAHOBJICHHIO OCOOCHHOCTE MaTeMaTHYeCKOTO 00bEKTa, SIBICHUS, MPoIlIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX 1y 00bEKTaMHU, SIBJICHUSMH, IIPOLECCAMU;

CaMOCTOATENHHO (OPMYIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3YJIbTaTaM
OpOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHWBATh  JOCTOBEPHOCTh
MOJIYYEHHBIX PE3YJIbTAaTOB, BHIBOJIOB U 000OIIECHUI;

IPOTHO3UPOBAaTh BO3MOXXKHOE pPa3BUTHE IIPOILIECCA, A TAKKE BBIABUIATH
MPEANOJIOAKEHHUS O €T0 PA3BUTHHU B HOBBIX YCIIOBHUSIX.

Pabora c nnopmanueii:

BBIABJIATh AeUIMTH MHPOPMALINHU, TAaHHBIX, HEOOXOAUMBIX JIJIi OTBETAa Ha
BOIIPOC U ISl pEUICHUS 3a/1a4H;

BBIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB Pa3JIMUHBIX TUIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh WHOOPMAIIUIO PA3IUYHBIX BHUIOB U
dbopmM TpeacTaBICHNUS,

CTPYKTYpUpOBaTh WH(OpMAINIO, MPEACTABISIThL €€ B pa3duyHbIX ¢dopmax,
WJLTIOCTPUPOBATH TpaUuecKy;

OLICHUBATH HaJEXKHOCTh uHdopMaIun o CaMOCTOSITEIIEHO
chOpMYITUPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCHPUHUMATh U (POPMYITHPOBATH CY>KICHHS B COOTBETCTBUU C YCIOBUSIMU U
HEeIsIMU OOLIEHUS, SICHO, TOYHO, T'PAMOTHO BBIPAXKATh CBOIO TOYKY 3pEHHUS B
YCTHBIX M INHUCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS MO XOAY PELICHHS 3a1auH,
KOMMEHTHUPOBATH IOJYyYECHHBIN pPE3yJIbTaT;

B X0/ 00CYXXJIeHHUs 3aJaBaTh BOIPOCHI MO CYIIECTBY O00CYX1aeMOMl TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pPELIEHHUs], COMOCTABIATh CBOU CYXIEHUS C CYKICHHUSIMU IPYTMX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3jiMdve M CXOJCTBO MO3ULMNA, B KOPPEKTHOU (opme
(bopMynIupoBaTh pa3HOTIACHS, CBOM BO3PAKECHHUS,;

IIPEACTABIATh PE3YJIbTAThl PELICHUs 3aa4i, SKCIIEPUMEHTA, UCCIEA0BAHNUS,
IPOEKTa, CaMOCTOSITENIBHO BBIOMpATh (opMar BBICTYIUICHUS C YYETOM 3aaady
IPE3EHTALUN U OCOOEHHOCTEN ayIUTOPUH.

PerynsiTuBHbBIC YHHBepcaJbHble y4eOHbIe 1eHCTBUS



Camoopranusanus:

COCTaBIISATH ILJIaH, AJITOPUTM PEIICHUS 3a/1a4ul, BIOUPATh CIIOCOO pEelIeHUs ¢
y4ETOM MMEIOIIHNXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI pELICHUHN C Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIH HHTEJJICKT:

BIAJCTh HABBIKAMH  TIO3HABATEILHON  pedyieKCMH KaK  OCO3HAHMS
COBEPIIAEMbIX JCHCTBUM U MBICTUTEIBHBIX MPOILIECCOB, UX PE3YJbTATOB, BIAJAECTh
croco0aMu CaMOINPOBEPKU, CAMOKOHTPOJISI TpoIlecca U pPe3ysibTara pPEIICHHUs
MaTeMaTUYECKOW 3a7a4H;

MPEABUJIETh TPYAHOCTH, KOTOPhIE MOTYT BO3HUKHYTh MPU PEUICHUU 33]a4H,
BHOCUThH KOPPEKTHUBBI B JIEATECIIBHOCTh HA OCHOBE HOBBIX OOCTOATENIBCTB, HaHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYJHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSIM, OOBACHATH MPUUUHBI
JOCTHKEHUSI WIIM HEJIOCTUKEHUSI PE3YJIbTATOB JIEATEIIbHOCTH, HAXOUTh OIIHOKY,
JlaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHasl 1eTEILHOCTD:

MOHMMATh M KMCMOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIUBUIYATHHOU
paboThl TpU pEHIeHHH YYeOHBIX 3a7a4, MNPUHUMATh Ieib COBMECTHOMU
NeSATEIbHOCTH, TJIAHUPOBATh OPTaHM3AIMI0O COBMECTHOW pabOThI, pacrpeneisTh
BUIbl pabOT, JOTOBapUBaThCs, OOCYX JaTh TMPOIECC M Pe3yJabTaT padoOThI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B TPYNNOBBIX (opMax paboThl (0OCykneHusi, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMbD» W HWHBIE), BBINOJHATH CBOIO 4YacTh pabOThl W
KOOPAMHUPOBATh CBOU JECHCTBHUS C JIPYTMMHM YJIEHAMH KOMAaH/[Ibl, OLICHHBAThH
Ka4eCTBO CBOETO BKJaja B OONIUI MPOAYKT MO KPUTEPUSIM, CHOPMYITUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICUCTBUS.

HNPEAMETHBIE PE3YJIBTATBI

K xonmy obOywenus B 10 kiaacce oOydaromuiics MHOJYYUT CIEIyIOIINE
MPEAMETHBIC PE3yJIbTaThl TIO OTACIBHBIM TeMaM pabouell mporpaMmbl y4eOHOTO
Kypca «AnreOpa u Havyajla MaTEMaTUYECKOTr0 aHaIU3a»:

Yuciia ¥ BBIYUCTICHUSA

cBOOOJHO OIEpPUPOBaTh MOHATUSMU: palMOHATIbHOE YHCIO, OECKOHEYHas
nepuoanueckas ApoOb, TMPOLEHTHI, HWPPALUOHAIBHOE YHCIO, MHOXKECTBa
pPaLMOHATBHBIX U JEUCTBUTENBHBIX YUCEI, MOAYJIb JEHCTBUTEIBHOTO YUCIIA;

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

MPUMEHSTH MPUOTKEHHBIC BIYUCIICHUS, TIpaBUiIa OKPYTJICHUS, IPUKUIKY H
OLICHKY PE3yJIbTaTa BBIUYNCIICHNN;



CBOOOJHO OMEpUPOBATh TOHATHUEM: CTENEHb C MENbIM TOKa3aTeleM,
MCITOJIB30BaTh MOAXOASANIYIO (DOPMY 3aIMCU IEUCTBUTENIBHBIX YHCEIT ISl PELICHUS
NPaKTUYECKUX 3a]a4 U NPEACTABICHUS JaHHbIX;

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

CBOOOJIHO OIIEPUPOBATH IMOHATHUEM: CTETIEHD C PALIMOHAIBHBIM [TOKa3aTelIEM;

CBOOOZHO OMNEpPUPOBATh MOHATHUSAMHU: JIOTapUPM UHKCIa, JACCATHYHBIE U
HaTypaJIbHbIE JIOTapU(PMBL;

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

OIEpUpPOBaTh MOHATUSIMH: APKCUHYC, aPKKOCUHYC M apKTAHI'€HC YMCIIOBOTO
aprymMeHTa.

YpaBHeHMs U HEPABEHCTBA:

CBOOO/IHO ONEPUPOBATh MOHATHUSMHU: TOXKJIECTBO, YpPaBHEHHE, HEPABEHCTBO,
PaBHOCHWJIbHBIEC YPABHEHUS M YPABHEHUS-CIICJCTBUS, PABHOCUIIbHBIE HEPABEHCTBA;

OPUMEHATh Pa3jIM4YHbIE METOJAbl PEIICHHS pPalUOHAIBHBIX MU JPOOHO-
palMOHAIBHBIX ypPAaBHEHWI, NPHUMEHSATh METOJ HWHTEPBAJIOB JJIA PELICHUs
HEPAaBEHCTB;

CBOOOIHO OMNEpUpPOBaTh MOHATHUSAMHU: MHOTOWIEH OT OJIHOM IepeMEeHHOMH,
MHOTOWIEH € UeNbIMH KO3(DPUIIMEHTaMU, KOPHM MHOTOWIEHA, MPUMEHAThH
JieJieHe MHOTOWIEHAa Ha MHOTOYJIEH C OCTaTKOM, TeopeMy be3y u teopemy Buera
JUISl peLIEHUs 3a/1ay;

CcBOOOJIHO ONEpUpOBAaTh MOHATUSAMU: CHCTEMa JIMHEHHBIX YypaBHEHUH,
MaTpula, ONPENEIUTENb MaTpulbl 2 X 2 M €ro TEOMETPUYECKUH CMBICI,
UCIIOJIb30BaTh CBOICTBA ompenenurens 2 X 2 i BBIYUCIEHHS €ro 3HayeHwus,
OPUMEHATh ONPENEIUTENN JUIsl PEUIEHUST CUCTEMBbl JIMHEHWHBIX YpaBHEHUH,
MOJIEJINPOBATh PEaJbHbIE CUTYallUH C OMOUIBIO CUCTEMBI JIMHEWHBIX YPABHEHUM,
UCCJIENOBATh IMOCTPOEHHBIE MOJEIM C IOMOIIBIO MaTpPUIl W OIpPEAEIIHUTEINEH,
MHTEPHPETUPOBATH MOJYUYECHHBIN PE3yJIbTaT;

UCIIOJIb30BaTh CBOMCTBA JIEUCTBHM C KOpHSIMHU Il MpeoOpa3oBaHUs
BBIPAKECHU,

BBITNOJIHATH MpeoOpa30BaHMs YHCIOBBIX BBIPAXKEHUHN, COJEPKAIINX CTETICHU C
palMOHAIBHBIM ITOKA3aTeNEM;

UCII0JIb30BaTh CBOMCTBa aorapupmMoB TUTSI npeoOpa3zoBaHus
Jorapu(pMUYECKUX BBIPAKEHHUI;

cBOOOJIHO OMEpUPOBATHh MOHATUSAMU: HppaIOHAIbHBIC, MOKAa3aTelIbHbIE U
JorapuMHUUecKre ypaBHEHHUS, HAXOAUTh UX PELICHHS C ITOMOIIBbIO PABHOCHIIbHBIX
NEPEXOA0B HIIM OCYLIECTBIISAS IPOBEPKY KOPHEW;



IPUMEHATh OCHOBHBIE TPUTOHOMETpHUUYECKre GOpMYIIbl Il TPeoOpa3oBaHUs
TPUTOHOMETPUUYECKHUX BBIPAXKECHHI;

CBOOOJHO ONEPUPOBATH IMOHSATUEM: TPUTOHOMETPUUYECKOE YypaBHEHHE,
OPUMEHATh  HEOOXOAuMbIE  (OpPMYJbl  JUI  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKUX YPABHEHUM;

MOJICJIMPOBATh peajbHbIE CUTYallMM Ha S3bIKE anreOpbl, COCTABIATH
BBIDAKECHHSI, YpPAaBHEHMs, HEPAaBEHCTBA MO YCIOBHUIO 3a/aud, MCCIEI0BATh
IOCTPOEHHBIE MOJIEIIN C UCIIOJIB30BAHUEM amnmapara ajireopsl.

DOyHKUMHA U TPaPuKu:

cBOOO/IHO ONEpPUPOBaTh NOHATUAMU: (PYHKILIHS, CIIOCOOBI 3a/aHusl QyHKLUH,
B3aUMHO O0OpaTHble (QYHKIUHU, KOMHOO3MIMUSA (QYyHKUUWA, Trpaduk QyHKOUH,
BBIINIOJIHATH 3JIEMEHTapHbIE TPeoOpa3oBaHus rpaPpuKoB (PyHKIIHIA;

CBOOO/IHO OIEpPUPOBaTh MOHATUSAMU: 00JACTb ONPEAEICHHUS U MHOKECTBO
3HaYeHUH PYHKINU, HYIH QYHKIHH, TPOMEXYTKHA 3HAKOTIOCTOSHCTBA;

CBOOOJHO ONEpUpPOBaTh IMOHATUSAMU: UYETHBIE W HEYETHbIE (DYHKIMH,
NepUOINYECKUE (PYHKIIUHU, MPOMEKYTKH MOHOTOHHOCTH (DYHKIIMH, MAKCUMYMBI U
MUHUMYMBbI (DYHKIIMM, HaumOoJibllee M HauMEHblIee 3HaueHWe (YHKIMH Ha
IIPOMEKYTKE;

cBOOO/IHO ONEpPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HAaTypalbHbIM U
HeabIM TOKa3zareneM, rpapuk CcTeneHHOW (YHKUMHU C HATypalbHBIM U LEJIbIM
nokasaresieM, rpaguk KOpHs N-Oi CTeneHW Kak (DYHKIMM OOpaTHOM CTENEeHu C
HaTypaJbHBIM I0Ka3aTeJIEM;

ONEpUPOBATh TOHATUSAMU: JIMHEWHAas, KBajJpaTU4Has U APOOHO-IMHEWHas
(GYHKIMH, BBITOJHATH 3JIEMEHTAPHOE UCCIIE0BaHUE U MIOCTPOEHUE UX TPapUKOB;

CBOOOJHO ONEPUPOBATH MOHATUSAMU: TOKa3aTellbHAas U JorapupmMuyeckas
(GyHKUMH, WX CBOMCTBA M rpauKH, HMCIOJB30BATh MX TpaQUKUA [JIs PEIICHUS
YPaBHEHUH;

CcBOOOJIHO OMNEpUPOBATH TMOHATUSMU: TPUTOHOMETPUYECKAs] OKPYKHOCTb,
OTpeJieieHre TPUTOHOMETPUUECKUX (PYHKIIMN YHCIIOBOTO apryMEHTa;

UCIOJIb30BaTh rpaduku (YHKUMA JJI1  MCCIENOBAaHUA MPOLECCOB H
3aBUCUMOCTEN MpHU pElIeHUH 3aJlay U3 APYrHuX y4EeOHBIX MPEIMETOB U PEalbHON
KU3HU, BBIpAXaTh (HOPMyJIaMU 3aBUCMOCTH MEXy BETUUMHAMU;

Havana maTeMaTH4eCKOro aHaJIm3a:

CBOOOJHO OMNEPHUPOBATH MOHATUAMU: apuPMeTHUecKas M TeoMeTpuyecKas
nporpeccusi, 06CKOHEUHO yObIBaroIasi reoMeTpruuecKas Iporpeccusi, TMHEHHBIN 1
HKCMOHEHLIUATIBHBIA POCT, GOpMyJia CIOKHBIX MPOLIEHTOB, UMETh MPEACTABICHUE
O KOHCTAHTE;

UCIIOJIB30BaTh IMPOrPECCUU IS PELIEHUs peajbHBbIX 3aJad IMPUKIATHOTO
XapaKkTepa;



cBOOOIHO ONEPUPOBATH MOHATUSAMU: MOCIETOBATENFHOCTD, CIOCOOBI 3a/1aHNUs
MOCIIEIOBATEIbHOCTEH, MOHOTOHHBIE M OTPAHUYEHHBIC IIOCIIEOBATEIHLHOCTH,
NOHMMAaTh OCHOBBI 3apOXACHHUS MAaTEMaTHYEeCKOrOo aHajiu3a Kak aHajau3a
OECKOHEYHO MaJbIX;

CBOOOIHO OIEpUpPOBaTh IOHATUSIMHU: HENPEPbIBHbIE (DPYHKLUMU, TOYKHU
pa3pbiBa rpaduka pyHKINH, aCUMIOTOTHI Tpaduka QyHKIINH;

cBOOOIHO OIEpHpPOBaTh MOHATHEM: (GYHKIIUS, HEMpEepbIBHAsS Ha OTpE3Ke,
IPUMEHATH CBOMCTBA HEMPEPHIBHBIX (DYHKIUI 17151 peLIeHMs 3a/1a4;

CBOOO/IHO OIEpUpOBaTh MOHATUSIMU: TIEpBas U BTOpas IPOU3BOJHBIE
dbyHKIMH, KacaTellbHas K Tpaduky QyHKINY;

BBIUUCIISTH MPOU3BOIHBIE CYMMBI, MMPOU3BEACHUS, YaCTHOTO W KOMITO3UIIUU
IByX (QYHKIUH, 3HATH IPOU3BOIHBIC AIIEMEHTAPHBIX (PYHKIIHIA;

UCIIOJIb30BaTh T€OMETPUYECKUM M (PU3UUECKUIM CMBICT MPOU3BOIHON Jis
pelieHus 3a1ad.

MHokecTBa M JIOTHKA:

CBOOOJIHO  OMEpPHpPOBaTh  TMOHATHUSMHU:  MHOXKECTBO, OMEpaluud  Hal
MHO>KECTBaMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIH arnmapar Jjisl OMUCaHUsI peabHbIX
IIPOLIECCOB U SIBJICHUH, IIPU PELICHUHU 33]1a4 U3 IPYTUX yU4eOHBIX MPEAMETOB;

CcBOOOIHO OIEpPHpPOBaATh TMOHATHUSMU: OIpeAeTeHHe, TeopeMa, ypaBHEHHE-
CIIEJICTBUE, CBOMCTBO MaTEMaTHIECKOTO 00BEKTA, JOKA3aTEIbCTBO, PABHOCHIIHHBIC
YpaBHEHHUS U HEPABEHCTBA.

K xonmy obOywyenus B 11 kiacce oOydyaromuics TOJYYUT CIEIYIONTUE
npeaIMeTHbIE Pe3yJIbTaThl MO OTIEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anrebpa 1 Hayaia MaTEMaTHYECKOTO aHAIIA3ay:

Yucsia ¥ BBIYMCJICHUSA:

CBOOOIHO OMNEpUpOBaTh TMOHSATUSIMU: HATypalbHOE U LEJO€ YHUCIIO,
MHO’KECTBa HATypalbHBIX M IIEJIBIX YHUCEJ, MCIMOJIb30BaTh MPU3HAKHU JIETUMOCTH
uenbix yucen, HOJl 1 HOK HaTypasibHBIX 4Mcen sl pelIeHus 3a1a4, IPUMEHSTh
anroput™m EBkina;

CBOOOMHO OMEpUpPOBAaTh TMOHITHEM OCTaTKa [0 MOMAYNIO, 3alUChIBAaTh
HaTypaJIbHbIE YMCIIa B Pa3IMYHbIX MO3UIIMOHHBIX CUCTEMAaX CUMCIICHHUS,;

CcBOOOIHO ONEpUPOBATH MOHATHUSAMHU: KOMIUIEKCHOE YHCJIO UM MHOXXECTBO
KOMIUTIEKCHBIX YHCEll, MPEACTABIATh KOMIUIEKCHBIE YWCIa B alreOpandeckol u
TPUTOHOMETPHUUYECKON (hopMe, BBITIONHATH apu(METHIECCKHE ONepalii ¢ HUMHU U
n300paxaTh Ha KOOPAMHATHOM MIIOCKOCTH.

YpaBHeHHS U HEpaBeHCTBA:



CBOOOJTHO OTEPUPOBATH MOHATHSIMHU: HUPPAIIMOHAIBHBIE, MMOKa3aTeIbHBIC H
JorapuMUYECKHEe HEpPaBEHCTBA, HAXOAUTh WX PEIMICHUS C TOMOIIBIO
PaBHOCHUJIBHBIX MIEPEXO/IOB;

OCYHIECTBJISATH OTOOpP KOpPHEM TIpU pEIIEHUd TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOOJIHO OMNEPUPOBATH MOHATHEM TPUTOHOMETPUYECKOE HEPABEHCTBO,
NPUMEHATh  HeoOXxoammble  (HOPMYJIBI I PEMICHWS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHSATUSMU: CUCTEMA U COBOKYIMHOCTb YPAaBHEHUH U
HEPABEHCTB, PABHOCUJIBHBIE CUCTEMBI U CUCTEMBI-CIICICTBUSA, HAXOAUTh PEIICHUS
CHUCTEMBI U COBOKYITHOCTEW PalMOHAIBHBIX, UPPAUUOHAIBHBIX, TOKA3ATEIbHBIX U
JorapupMUUECKUX YPABHECHUN U HEPABEHCTB;

peuarp paloOHaJIbHbIE, VppalUOHAIBHBIE, II0Ka3aTeJbHbIE,
gorapuMUYECKUe U  TPUTOHOMETPUYECKHE YpaBHEHHUS U  HEPaBEHCTBA,
coAepKalye MOy U apaMeTpPhI;

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

MOJICJIMPOBATh peajbHbIE CHUTyallMM Ha S3bIKE anreOpbl, COCTABISTH
BBIDAKCHUS, YPAaBHCHMS, HEPABEHCTBA M HX CHUCTEMbI MO YCIOBHUIO 3aJa4H,
UCCIIEIOBAaTh TMOCTPOEHHBIE MOJEIM C MCIOJIH30BAaHUEM alllapara aireopbl,
MHTEPIPETUPOBATH MOJTYUYCHHBIN PE3YJIbTaT.

DYyHKIUHN U TPAPUKHU:

CTpOUTh TpadUKH KOMIO3UIMK (PYHKIUH C TOMOIIBIO 3JIEMEHTAPHOTO
MCCJICIOBAHUS 1 CBOMCTB KOMIO3UIIMU ABYX (DYHKITHIA;

CTPOUTH TE€OMETpPUYECKHEe oOpa3bl YpaBHEHUW U  HEPaBEHCTB Ha
KOOPJIUHATHOM TJIOCKOCTH;

CBOOOJTHO  OMEPUPOBATH TOHATHSAMHU: TpPaQUKA TPUTOHOMETPHUECKHUX
(yHKmii;

NPUMEHITh (GYHKIMU JJIS MOJEIMPOBAHUS W MCCICAOBAHUS peabHbIX
ITPOLIECCOB.

Hauasa MmaTeMaTH4eCKOI0 aHAJIM3A:

WCITIOJIb30BATh MPOU3BOIHYIO VIS UCCIEOBAHUS (DYHKITMM HA MOHOTOHHOCTH
Y OKCTPEMYMBI;

HaxOJUTh HAMOOJIbIIIEe U HAUMEHbIIIee 3HAaUCHUs (DYHKIIMN HEMPEPHIBHON Ha
OTpE3KE;

WCIMOJIb30BaTh MPOU3BOAHYIO [JII HAXOXKJICHHUS HAWIYYIIErO0 PEIICHUS B
MPUKIAOHBIX, B TOM 4YHUCIE€ COLUHAIbHO-D)KOHOMUYECKMX, 3ajadax, st
OTIpEJICICHHUS] CKOPOCTH W YCKOPEHHS TIpoliecca, 3aJaHHoro (Gopmynoi wim
rpaduKom;



cBOOOIHO OMNEpUPOBATh MOHATUSAMHU: TEPBOOOpa3Hasi, ONpeAeIEHHBIN
UHTETpaJl, HAXOJWUTh MEPBOOOpAa3HBIC AIIEMEHTAPHBIX (YHKIMHA ¥ BBIYHUCISATH
uHTerpan no popmyne Herotona-JleliOnua;

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

UMETh MpPEJCTaBIICHHE O MaTeMaTHYeCKOM MOJEIHPOBAHUU Ha TpHUMEpe
coctaBieHus TudpepeHInaIbHBIX YpaBHEHUH;

pemiath MPHUKJIaJHbIE 3a7a4yd, B TOM YHUCIIE COI[MAIBHO-DKOHOMUYECKOTO H
¢u3nUecKoro xapakrepa, CpeJCTBAMU MaTEMaTHUYECKOTO aHAIN3A.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Kosun4yecTBo 4acoB
Ne HaumeHoBaHue pa3iesioB U TeM dueKkTpoHHbIE (LM (POBbLIE)
Konrpoabnsie IIpakruuyeckue
n/n NpOrpamMmbl Bcero o0pa3oBaTejibHbIE PeCypPChI
padoThI padoTshI
MHOXkeCTBO AECHCTBUTEIBHBIX YHUCE.
M .P
1 HOTOTICHEL FAlOHAIbHbIC 24 1 https://lesson.edu.ru/902.5/102class=10
ypaBHEHHUS U HepaBeHCTBa. CHUCTEMBI
JIMHEWHBIX YpaBHEHUN
) .C
2 yHKUIH 1 rpaguich. Crenensas 12 1 https://lesson.edu.ru/902.5/10?class=10
(GYHKIHUS C IETBIM ITOKa3aTelieM
A i N-ofii
3 pupmeTHcciiii kopenb N-oif 15 1 https://lesson.edu.ru/902.5/10?class=10
crenenu. MppanmoHansHble ypaBHEHUS
I1 .
4 oxazaTeIbHaA PyHKuHA 10 1 https://lesson.edu.ru/902.5/10?class=10
[TokazarenbHbIC ypaBHEHUS
JI .
5 OrapHpMHHCCKas pyHKLIA 18 1 https://lesson.edu.ru/902.5/10?class=10
Jlorapudmudeckue ypaBHEeHUS
T
6 PHPOHOMCIPIHCCKHE BhpaicHisi 1 22 1 https://lesson.edu.ru/902.5/10?class=10
ypaBHEHUs
[TocnenoBaTeIbHOCTH U TPOTPECCHU 10 1 https://lesson.edu.ru/902.5/10?class=10
HenpepsiBable pynkiuu. [IponszBoanas 20 https://lesson.edu.ru/902.5/10?class=10
[ToBTOpeHme, 0600IIEHNE
9 BTOpeHue, B HPVI ’ 5 2 https://lesson.edu.ru/902.5/10?class=10
CUCTeMaTH3aIvsl 3HAaHUH
OBIIEE KOJIMYECTBO YACOB I10
i 136 10 0

[TPO'PAMME



https://lesson.edu.ru/902.5/10?class=10
https://lesson.edu.ru/902.5/10?class=10
https://lesson.edu.ru/902.5/10?class=10
https://lesson.edu.ru/902.5/10?class=10
https://lesson.edu.ru/902.5/10?class=10
https://lesson.edu.ru/902.5/10?class=10
https://lesson.edu.ru/902.5/10?class=10
https://lesson.edu.ru/902.5/10?class=10
https://lesson.edu.ru/902.5/10?class=10

11 KJIACC

KoaunuecTBO 4acoB

Ne HaumeHoBaHue pa3iesioB U TeM duekTpoHHbIe (LM (POBbLIE)
Konrpoabnsie IIpakruuyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTesbHbIe pecypchl
padoThI padoTshI
" .
1 CCHeHOBaHI:Ie ynicuii ¢ nomombio 22 1 https://lesson.edu.ru/902.5/11?class=11
MIPOU3BOIHOM
2 [TepBooOpasHast 1 HHTETpa 12 1 https://lesson.edu.ru/902.5/11?class=11
I'padmku TpUTOHOMETPUYECKHUX
3 ¢bysakuii. TpuroHoMeTpruecKue 14 1 https://lesson.edu.ru/902.5/11?class=11
HEpaBEHCTBA
14
4 PPAHORATLHBIC, TIOKASATEILHLIC 1 24 1 https://lesson.edu.ru/902.5/11?class=11
norapuMUYECKHe HEPABCHCTBA
5 KomriekcHsie yncna 10 https://lesson.edu.ru/902.5/11?class=11
6 HatypanbHble 1 1ebie uncia 10 1 https://lesson.edu.ru/902.5/11?class=11
CucreMsl palioHaIbHbBIX,
7 VPPAaLMOHAIIBHBIX TIOKA3aTEIbHBIX U 12 1 https://lesson.edu.ru/902.5/11?class=11
JoTapu(PMUYECKUX YpaBHEHUM
8 3aza4yu ¢ mapameTpamu 16 1 https://lesson.edu.ru/902.5/11?class=11
IT 606
9 OBTOPCHHUE, 000 meHIiIe’ 16 2 https://lesson.edu.ru/902.5/11?class=11
cHCTEeMaTH3aIus 3HaHUH
OBIIEE KOJIMYECTBO YACOB I10
- 136 10 0

[NPOT'PAMME



https://lesson.edu.ru/902.5/11?class=11
https://lesson.edu.ru/902.5/11?class=11
https://lesson.edu.ru/902.5/11?class=11
https://lesson.edu.ru/902.5/11?class=11
https://lesson.edu.ru/902.5/11?class=11
https://lesson.edu.ru/902.5/11?class=11
https://lesson.edu.ru/902.5/11?class=11
https://lesson.edu.ru/902.5/11?class=11
https://lesson.edu.ru/902.5/11?class=11




HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoaunuecTBO 4acoB
Ne Hara JIeKTPOHHBbIE HU(POBHIE
Tema ypoka Kontposbubie IIpakTnueckue
n/n Bcero U3yueHusi oOpa3zoBaTeSibHbIE Pecypchl
padoTbI padoThbI

1 MHo0k€ecTBO, Onepauy Hajl 1 https://lesson.edu.ru/lesson/d4ac40af-
MHO>XECTBAMH U UX CBOICTBA c6a8-45cc-9341-fcca3b80c340

5 it it B 1 https://lesson.edu.ru/lesson/9f2be8fa-

HarpaMmpl Jrjicpa-BetHa 7e8a-4772-ad8b-e1485d5d951b
[IpumMeHeHne TeopEeTHKO-

3 MHO>KE€CTBEHHOI'O armapara 1 https://lesson.edu.ru/lesson/4c8f05eb-
JUTA pelieHus 3aaa4. 3922-4a4e-a799-750ee18e881c
CTapTOBBII KOHTPOJIb.

Panuyonanbunie yucia.
OOBIKHOBEHHEBIE U JECITUYHBIE

4 6 A 1 https://lesson.edu.ru/lesson/396ed11f-
APODH, TIPOTEITTEL d3df-434d-03¢6-311ac94e6a76
OecKOHEYHbIE IEPUOANYECKUE
npodu
PanuyonanbHnie yucia.

OOBIKHOBEHHEBIE U JECITUYHBIE

5 6 A 1 https://lesson.edu.ru/lesson/97741148-
APODH, TIPOTEITTEL 1891-4¢54-hd17-d5f6be0f385f
OecKOHEUYHbIEC IEPUOANYUECKUE
npodu
[Tpumenenue apobeit u

5 I HTOB U1 DELLCHIs 1 https://lesson.edu.ru/lesson/al5a3505-

POMCHTOB VLA pettie fb02-42¢0-bf11-64ccd7a40199
MPUKJIATHBIX 33724
7 [Tpumenenue apobeit u 1 https://lesson.edu.ru/lesson/ef100c21-



https://lesson.edu.ru/lesson/d4ac40af-c6a8-45cc-9341-fcca3b80c340
https://lesson.edu.ru/lesson/d4ac40af-c6a8-45cc-9341-fcca3b80c340
https://lesson.edu.ru/lesson/9f2be8fa-7e8a-4772-ad8b-e1485d5d951b
https://lesson.edu.ru/lesson/9f2be8fa-7e8a-4772-ad8b-e1485d5d951b
https://lesson.edu.ru/lesson/4c8f05eb-3922-4a4e-a799-750ee18e881c
https://lesson.edu.ru/lesson/4c8f05eb-3922-4a4e-a799-750ee18e881c
https://lesson.edu.ru/lesson/396ed11f-d3df-434d-93e6-311ac94e6a76
https://lesson.edu.ru/lesson/396ed11f-d3df-434d-93e6-311ac94e6a76
https://lesson.edu.ru/lesson/9774f148-1891-4c54-bd17-d5f6be0f385f
https://lesson.edu.ru/lesson/9774f148-1891-4c54-bd17-d5f6be0f385f
https://lesson.edu.ru/lesson/a15a3505-fb02-42c0-bf11-64ccd7a40199
https://lesson.edu.ru/lesson/a15a3505-fb02-42c0-bf11-64ccd7a40199
https://lesson.edu.ru/lesson/ef100c21-0168-41f9-8f45-a1bb86e6e18f

MIPOLEHTOB JUJISI PELIEHUS
TIPUKJIIA/IHBIX 3a]1a4

0168-41f9-8f45-albb86e6e18f

10

JlelicTBUTENbHBIEC YHCIIA.
Panuonansubie 1
MppalurOHaJIbHbIC YUCIIA

ApudmeTnueckue onepanuu c
JNEHCTBUTENIbHBIMH YUCIIaMU

Monyib 1€MCTBUTEIBHOTO
YHCJIa U €r0 CBOMCTBA

11

[IpubnnxEHHbIEC BEIYUCIECHNUS,
IIpaBUJIa OKPYIJICHMS,
IIPUKHJIKA U OLIEHKA
pe3yJibTaTa BBIYUCICHUN

12

OcHOBHBIE MCTOJBI pCHICHUA
LEJIBIX U APOOHO-
panuoOHaJIbHBIX ypaBHeHI/If/'I n
HEPABEHCTB

https://lesson.edu.ru/lesson/2b77d052-
dd7f-4915-aee4-707f3bl1fc3ce

13

14

15

OcCHOBHBIE METOIBI PEIICHUS
HEJIBIX U APOOHO-
panuoOHaJIbHBIX ypaBHeHI/If/'I n
HEPABEHCTB

OCHOBHBIE METO/IbI pELICHUS
LEJBIX U JPOOHO-
panroHaIBHBIX YPAaBHCHUHN U
HEPaBEHCTB

MHorowieHsl OT OJHOM
nepeMeHHoiu. Jlenenue
MHOT'O4YJIEHAa Ha MHOTOUJIEH C

https://lesson.edu.ru/lesson/8cfa7el7-
d85d-4035-84a6-2ebc5fbla3a0

https://lesson.edu.ru/lesson/be12f0a5-
dae7-48a0-bbfc-22fe8ed8b2fa

https://lesson.edu.ru/lesson/0d9308bc-
9df9-4c93-a37f-bc9a3a4bfb48



https://lesson.edu.ru/lesson/ef100c21-0168-41f9-8f45-a1bb86e6e18f
https://lesson.edu.ru/lesson/2b77d052-dd7f-49f5-aee4-707f3b1fc3ce
https://lesson.edu.ru/lesson/2b77d052-dd7f-49f5-aee4-707f3b1fc3ce
https://lesson.edu.ru/lesson/8cfa7e17-d85d-4035-84a6-2ebc5fb1a3a0
https://lesson.edu.ru/lesson/8cfa7e17-d85d-4035-84a6-2ebc5fb1a3a0
https://lesson.edu.ru/lesson/be12f0a5-dae7-48a0-bbfc-22fe8ed8b2fa
https://lesson.edu.ru/lesson/be12f0a5-dae7-48a0-bbfc-22fe8ed8b2fa
https://lesson.edu.ru/lesson/0d9308bc-9df9-4c93-a37f-bc9a3a4bfb48
https://lesson.edu.ru/lesson/0d9308bc-9df9-4c93-a37f-bc9a3a4bfb48

octaTtkoMm. Teopema besy

MHOro4JIeHEI ¢ OCJIbIMA

https://lesson.edu.ru/lesson/546fa7a2-

16 Ko3(mumenTamu. Teopema 6071-43¢8-a31-0f698e2b7747
Buera

17 Pemenue cucteM THHENHBIX https://lesson.edu.ru/lesson/de36830d-
ypaBHEHUU df55-40f9-9eb9-3f592c587683

18 Pemrenue cucreM TMHEHHBIX https://lesson.edu.ru/lesson/0e7c6b9b-
ypaBHEHUH c7a3-43df-a9c6-39747cladd4c
Marpuia cucteMbl JTMHEMHBIX
ypaBHeHU#. Onpeenurenb

19 MaTpHUILIbI 2X2, ero https://lesson.edu.ru/lesson/7f7923dc-
r€OMETPUYECKHUM CMBICIT U 63d9-45f8-9841-e04ch527a55¢
CBOIICTBA; BEIYUCIECHHUE €0
3HAYECHUS
Onpenenurens MaTpuLpl 2x2,

20 €ro reOMEeTPUYECKUI CMBICIT U https://lesson.edu.ru/lesson/Shfld6al-
CBOMCTRA; BBIYUCIICHUE €r0 cda3-4986-87e6-103ae84deb26
3HAYEHUS
II eHeHue OIpeaeIuTe

21 PHMEHCITHE OTpEASIHTEIA https://lesson.edu.ru/lesson/fa5lec78-
JUIA POIICHHA CHCTEMBT baf4-47e7-9181-c3757cf929ea
JIMHCHUHBIX ypaBHeHI/II/I
Pemenne npukinagHelx 3ama4d ¢

22 HOMOLILEO fHCTel\fH J'II/IHC?IHLIX https://lesson.edu.ru/lesson/bda7e69c-

HIbTo C78-4a20-97e1-2ce93dcdabe?
YpaBHEHUH
Pemenne npukiagaeix 3ama4d ¢

23 P A El https://lesson.edu.ru/lesson/69b1dc9b-
TTOMOTHRIO CHCTEMBT JHHEHHRIX 42d0-4ee3-b7e2-h85¢6d9cadd?
ypaBHEHUIA

24 KonTponbhas pabora: https://lesson.edu.ru/lesson/14e86d6a-



https://lesson.edu.ru/lesson/546fa7a2-6071-43e8-a3f1-0f698e2b7747
https://lesson.edu.ru/lesson/546fa7a2-6071-43e8-a3f1-0f698e2b7747
https://lesson.edu.ru/lesson/de36830d-df55-40f9-9eb9-3f592c587683
https://lesson.edu.ru/lesson/de36830d-df55-40f9-9eb9-3f592c587683
https://lesson.edu.ru/lesson/0e7c6b9b-c7a3-43df-a9c6-39747c1a444c
https://lesson.edu.ru/lesson/0e7c6b9b-c7a3-43df-a9c6-39747c1a444c
https://lesson.edu.ru/lesson/7f7923dc-63d9-45f8-9841-e04cb527a55c
https://lesson.edu.ru/lesson/7f7923dc-63d9-45f8-9841-e04cb527a55c
https://lesson.edu.ru/lesson/5bf1d6a1-cda3-4986-87e6-103ae84deb26
https://lesson.edu.ru/lesson/5bf1d6a1-cda3-4986-87e6-103ae84deb26
https://lesson.edu.ru/lesson/fa51ec78-b4f4-47e7-9181-c3757cf929ea
https://lesson.edu.ru/lesson/fa51ec78-b4f4-47e7-9181-c3757cf929ea
https://lesson.edu.ru/lesson/bda7e69c-c7f8-4a20-97e1-2ce93dcda6e2
https://lesson.edu.ru/lesson/bda7e69c-c7f8-4a20-97e1-2ce93dcda6e2
https://lesson.edu.ru/lesson/69b1dc9b-42d0-4ee3-b7e2-b85c6d9ca447
https://lesson.edu.ru/lesson/69b1dc9b-42d0-4ee3-b7e2-b85c6d9ca447
https://lesson.edu.ru/lesson/14e86d6a-7f2e-40be-882b-f006b3b6fb18

"PanmoHanbHble ypaBHEHUS U
HepaBeHcTBa. CHCTEMBI
JIMHEWUHBIX YpaBHEHUH"

7f2e-40be-882b-f006b3b6h18

25

OyHKIMS, CIIOCOObI 3a1aHUs
¢ynkunu. Bzaumao o6paTHbie
¢ynkunu. Komnoszunus

byHKIMHA

https://lesson.edu.ru/lesson/dd64edd8-
86d6-41ba-ac22-9c20d5175ae4

26

I'padux pynkumu.
DnemMeHTapHbIe
npeoOpa3oBanus rpaguKoB

byHKIII

https://lesson.edu.ru/lesson/f694efd8-
4d0b-48e2-a88a-a50118182657

27

OO6nacTp omnpeneneHus u
MHOXECTBO 3HaYCHUH
¢ynkunu. Hynu pysaknmm.
[IpomexyTku 3HaK
IIOCTOSIHCTBA

https://lesson.edu.ru/lesson/1chd3a34-
9e4a-4bc0-89ce-cfe85beeef87

28

29

30

31

YérHble U HEUETHBIE (PYHKIIUU.

[Tepuoanueckue GyHKIINU.
[IpomeKyTKHM MOHOTOHHOCTH
byHKIUN

MakcuMyMBbl 1 MUHUMYMBI
¢yukun. Hanbomnpiiee u
HauMEHbIIIee 3HaYCHNE
(GYHKIIMHY HAa IPOMEXKYTKE

JIuHeiHas, KBaJipaTUu4yHas U
IpoOHO-TMHEWHas: (HYHKIIUU
DIIeMEHTapHOE MCCIICIOBAHNE
U TIOCTpOeHue TpaduKOB ITHX

byHKIMI

https://lesson.edu.ru/lesson/1b9b8e01-
5a3e-4923-8090-46fd972c942d



https://lesson.edu.ru/lesson/14e86d6a-7f2e-40be-882b-f006b3b6fb18
https://lesson.edu.ru/lesson/dd64edd8-86d6-41ba-ac22-9c20d5175ae4
https://lesson.edu.ru/lesson/dd64edd8-86d6-41ba-ac22-9c20d5175ae4
https://lesson.edu.ru/lesson/f694efd8-4d0b-48e2-a88a-a50118182657
https://lesson.edu.ru/lesson/f694efd8-4d0b-48e2-a88a-a50118182657
https://lesson.edu.ru/lesson/1cbd3a34-9e4a-4bc0-89ce-cfe85beeef87
https://lesson.edu.ru/lesson/1cbd3a34-9e4a-4bc0-89ce-cfe85beeef87
https://lesson.edu.ru/lesson/1b9b8e01-5a3e-4923-8090-46fd972c942d
https://lesson.edu.ru/lesson/1b9b8e01-5a3e-4923-8090-46fd972c942d

DJIeMEHTapHOE UCCIIEIOBAHUE

32 Y TIOCTpOEHHUE TPaPUKOB ITUX
byHKIHHA

33 Cremnens C eIbIM https://lesson.edu.ru/lesson/613101dc-
nokaszareiieM. bunom Herotona dfle-47f3-a866-95084f5e416e

34 CreneHs ¢ MeIbIM https://lesson.edu.ru/lesson/613101dc-
rnmokasareiieM. buaoMm Herotona dfle-47f3-a866-95084f5e416e
CrenenHast GyHKIHS C

35 HATYpPaJIbHBIM U IEIIBIM
nokazarenieM. E€ cBolicTBa u
rpaduk
KonTtponsnas pabora:

36 "Crenennas ¢pynkius. Eé
cBoiicTBa U rpaduk”
A €TUYECKHUU KOpe

37 pupm mqu (K KOpeHb https://lesson.edu.ru/lesson/7ceb78c1-
HATYPAILHON CTCHCHI I €0 4c96-40be-a8a7-fadh789097e8
CBOICTBA
ApudmeTnieckuii KopeHb

38 . https://lesson.edu.ru/lesson/7ceb78c1-
HATYPAILHON CTCHCHI I €10 4c96-40be-a8a7-fadh789097e8
CBOICTBA
IIpeoOpasoBaHus YUCIOBLIX

39 peoop . https://lesson.edu.ru/lesson/6¢1bbfo5-
BHIPBCHIH, CONCPALIIX cOf6-473a-a689-a40186a5e3fe
CTETIeHH U KOPHH
IIpeoOpa3zoBaHUs YHUCIOBBIX

40 peoop . https://lesson.edu.ru/lesson/6¢c1bbfo5-
BHIPDKCHIH, COMCPALIX cOf6-473a-a689-a40186a5e3fe
CTETICHH U KOPHH

41 [TpeobpazoBaHus YHCIOBBIX https://lesson.edu.ru/lesson/6¢1bbf95-

BBIPKEHUI, COAEPIKALUX

c0f6-473a-a689-a40186a5e3fe



https://lesson.edu.ru/lesson/613101dc-df1e-47f3-a866-95084f5e416e
https://lesson.edu.ru/lesson/613101dc-df1e-47f3-a866-95084f5e416e
https://lesson.edu.ru/lesson/613101dc-df1e-47f3-a866-95084f5e416e
https://lesson.edu.ru/lesson/613101dc-df1e-47f3-a866-95084f5e416e
https://lesson.edu.ru/lesson/7ceb78c1-4c96-40be-a8a7-fa9b789097e8
https://lesson.edu.ru/lesson/7ceb78c1-4c96-40be-a8a7-fa9b789097e8
https://lesson.edu.ru/lesson/7ceb78c1-4c96-40be-a8a7-fa9b789097e8
https://lesson.edu.ru/lesson/7ceb78c1-4c96-40be-a8a7-fa9b789097e8
https://lesson.edu.ru/lesson/6c1bbf95-c0f6-473a-a689-a40186a5e3fe
https://lesson.edu.ru/lesson/6c1bbf95-c0f6-473a-a689-a40186a5e3fe
https://lesson.edu.ru/lesson/6c1bbf95-c0f6-473a-a689-a40186a5e3fe
https://lesson.edu.ru/lesson/6c1bbf95-c0f6-473a-a689-a40186a5e3fe
https://lesson.edu.ru/lesson/6c1bbf95-c0f6-473a-a689-a40186a5e3fe
https://lesson.edu.ru/lesson/6c1bbf95-c0f6-473a-a689-a40186a5e3fe

CTENEHU U KOPHU

42

43

44

HppaunoHanbHble ypaBHEHMUS.
OcHOBHBIE METO/IbI PELLIEHUS
UPPALMOHATILHBIX YPABHEHUM

WppanmonanbHble ypaBHEHUS.
OcHOBHBIE METOIbI PEILICHUS
UpPpALMOHATILHBIX YPAaBHEHHM

HppanmonansHble ypaBHEHUS.
OcHOBHBIE METOIbI PEIICHUS
UPPALMOHATIBHBIX YPaBHEHHIA

45

PaBHOCUIIBHBIE TIEPEXO/IBI B
pELIeHNH HPPalMOHATIBHBIX
YpaBHEHUU

46

47

48

PaBHOCHIBHEBIE Nepexoanl B
PCIICHNHU MPPAUOHAIBHBIX
ypaBHEHUU

PaBHOCHIIBHBIE TIEPEXO/BI B
pPELIEHUU UPPALMOHATIBHBIX
ypaBHEHUH

PaBHOCHUIIBHEIE Nnepexoanl B

pELICHUHN UPPaLMOHAIbHBIX
yYpaBHEHUNU

49

CaoiicTBa U rpaguk KOpHs N-
Oli CTENeHHU KaK (pyHKIIMU
00paTHOM CTETeHu ¢
HaTypaJbHBIM [TOKa3aTelIeM

50

CaoticTBa u rpaguk KOpHs N-
oif creneHu Kak QyHKIUU




00paTHOM CTENEeHU C
HATYpaJbHBIM ITOKa3aTeIIEM

KonTtponsnas pabora:
"CpoiicTBa u rpaduk KopHs N-

51
oil crenenu. MppanuonanbHbie
ypaBHeHuUA"
52 CrerneHb ¢ paliOHAIbLHBIM
IOKa3aTeiIieM U €€ CBOICTBA
53 CrerneHb ¢ paliOHAIbLHBIM
[OKa3aTejieM U eé CBOUCTBA
54 CreneHsb ¢ palluOHAIbHBIM
IIOKa3aTeiieM U €€ CBOICTBa
55 [TokazarenbHast QyHKINS, €€ https://lesson.edu.ru/lesson/dd0a389a-
CBOWCTBA U TpapuK 3213-41aa-9a6d-69aec1f3086d
Hcnonp3oBanue rpaduka
56 o https://lesson.edu.ru/lesson/9fc29d08-
YHICHHI 2T pEIICHIT 7840-4c0a-a168-90726770a05¢
ypaBHEHUU
HNcnonp3oBanue rpaduka
57 b pad https://lesson.edu.ru/lesson/5bfbc21e-
e 3h76-44fd-be34-c39b0cF77b14
ypaBHEHUU
Tloka3zaTenpHbIE YpaBHEHUS.
58 0 P https://lesson.edu.ru/lesson/fbddf3af-
CHOBHDIC METOIB PEHICHHA cdef-4ab3-bfbd-80d7077508b3
IIOKA3aTCJIIbHBIX ypaBHeHI/II/I
[Toka3zarenbHBIE YPABHEHUS.
59 0 yp https://lesson.edu.ru/lesson/14c846e3-
CHOBHBIC METOIB! PEIlieHiA 7f70-4665-8¢40-3512e3ce21cf
IIOKAa3aTCJIIbHBIX ypaBHeHI/II/I
60 IToka3arenbHbIC ypaBHEHUS. https://lesson.edu.ru/lesson/6f4288be-

OcHOBHBIC MCTOJbI pCHICHUSA

436a-479d-9a4a-75fc4756067b



https://lesson.edu.ru/lesson/dd0a389a-3213-41aa-9a6d-69aec1f3086d
https://lesson.edu.ru/lesson/dd0a389a-3213-41aa-9a6d-69aec1f3086d
https://lesson.edu.ru/lesson/9fc29d08-7840-4c0a-a168-90726770a05c
https://lesson.edu.ru/lesson/9fc29d08-7840-4c0a-a168-90726770a05c
https://lesson.edu.ru/lesson/5bfbc21e-3b76-44fd-be34-c39b0cf77b14
https://lesson.edu.ru/lesson/5bfbc21e-3b76-44fd-be34-c39b0cf77b14
https://lesson.edu.ru/lesson/fbddf3af-c4ef-4ab3-bfbd-80d7077508b3
https://lesson.edu.ru/lesson/fbddf3af-c4ef-4ab3-bfbd-80d7077508b3
https://lesson.edu.ru/lesson/14c846e3-7f70-4665-8e40-3512e3ce21cf
https://lesson.edu.ru/lesson/14c846e3-7f70-4665-8e40-3512e3ce21cf
https://lesson.edu.ru/lesson/6f4288be-436a-479d-9a4a-75fc4756067b
https://lesson.edu.ru/lesson/6f4288be-436a-479d-9a4a-75fc4756067b

II0OKa3aTeJIbHBIX YPaBHEHUU

KonTponbhas pabora:

https://lesson.edu.ru/lesson/283911dc-

61 [Noxa3zaTenpHast GyHKIHS. 8914-4634-8df6-a7ca3d0f0e9a
[Toka3arenbHble ypaBHEHUS"

62 Jlorapudm uucna. CoiicTBa https://lesson.edu.ru/lesson/7df23b46-
aorapudpma 3fad-4412-abff-b50d8a35966b

63 Jlorapudwm yucna. CBoiicTBa https://lesson.edu.ru/lesson/246b5771-
norapudma 6062-4b87-b86f-fd7f13946724

64 Jlorapudwm gucia. CBoicTBa https://lesson.edu.ru/lesson/7a7356e7-
aorapudpma d7ce-4297-9032-2193d0913c4b

65 JecsaTuuHble U HaTypaJIbHbIE https://lesson.edu.ru/lesson/b0f9777d-
JorapuMbl 6753-4c3a-9033-758e50b5027a

66 JlecaTHUyHBIE U HATYPAJIbHBIC https://lesson.edu.ru/lesson/ccf6ec99-
J0TapupMbl 393f-4ccc-belb-a27b58b3bba6

67 [Ipeo6pa3oBanue BbhIpakeHUH, https://lesson.edu.ru/lesson/342e138c-
coJiepKanux Jorapudmol 6a44-411c-b4fd-2a48d1e13159

68 [TpeoOpa3oBaHue BBIpAXKEHUH, https://lesson.edu.ru/lesson/70d8885d-
coJiepKaliX Jorapu(mbl cc64-4a51-bf12-08ale134a8f9

69 [Ipeo6pa3oBanue BbIpakeHUH, https://lesson.edu.ru/lesson/e8bf7a24-
coJieprKalux Jorapudmbl 34b5-48c0-9e4e-436h833f0868

70 Jlorapudgmuueckas GpyHKIMs, https://lesson.edu.ru/lesson/54897718-
e€ cBolicTBa U Tpaduk ae7f-435e-9d2b-410e8887146e

71 Jlorapudmuueckas GpyHKIus, https://lesson.edu.ru/lesson/5a7b1929-
e€ cBoiicTBa U rpadux f2fa-4c69-92b0-d15b76a83db7
Hcnons3oBanue rpaduka

79 https://lesson.edu.ru/lesson/5ba4a283-
(ymKIIH 115 pemeHms 167a-4304-9d11-7a90d3065572
YpaBHEHUI

73 Hcnonws3oBanue rpaduka https://lesson.edu.ru/lesson/e7d4a042-



https://lesson.edu.ru/lesson/283911dc-8914-4634-8df6-a7ca3d0f0e9a
https://lesson.edu.ru/lesson/283911dc-8914-4634-8df6-a7ca3d0f0e9a
https://lesson.edu.ru/lesson/7df23b46-3fad-4412-abff-b50d8a35966b
https://lesson.edu.ru/lesson/7df23b46-3fad-4412-abff-b50d8a35966b
https://lesson.edu.ru/lesson/246b5771-6062-4b87-b86f-fd7f13946724
https://lesson.edu.ru/lesson/246b5771-6062-4b87-b86f-fd7f13946724
https://lesson.edu.ru/lesson/7a7356e7-d7ce-4297-9032-2193d0913c4b
https://lesson.edu.ru/lesson/7a7356e7-d7ce-4297-9032-2193d0913c4b
https://lesson.edu.ru/lesson/b0f9777d-6753-4c3a-9033-758e50b5027a
https://lesson.edu.ru/lesson/b0f9777d-6753-4c3a-9033-758e50b5027a
https://lesson.edu.ru/lesson/ccf6ec99-393f-4ccc-be1b-a27b58b3bba6
https://lesson.edu.ru/lesson/ccf6ec99-393f-4ccc-be1b-a27b58b3bba6
https://lesson.edu.ru/lesson/342e138c-6a44-411c-b4fd-2a48d1e13159
https://lesson.edu.ru/lesson/342e138c-6a44-411c-b4fd-2a48d1e13159
https://lesson.edu.ru/lesson/70d8885d-cc64-4a51-bf12-08a1e134a8f9
https://lesson.edu.ru/lesson/70d8885d-cc64-4a51-bf12-08a1e134a8f9
https://lesson.edu.ru/lesson/e8bf7a24-34b5-48c0-9e4e-436b833f0868
https://lesson.edu.ru/lesson/e8bf7a24-34b5-48c0-9e4e-436b833f0868
https://lesson.edu.ru/lesson/54897718-ae7f-435e-9d2b-410e8887146e
https://lesson.edu.ru/lesson/54897718-ae7f-435e-9d2b-410e8887146e
https://lesson.edu.ru/lesson/5a7b1929-f2fa-4c69-92b0-d15b76a83db7
https://lesson.edu.ru/lesson/5a7b1929-f2fa-4c69-92b0-d15b76a83db7
https://lesson.edu.ru/lesson/5ba4a283-167a-43d4-9d11-7a90d3065572
https://lesson.edu.ru/lesson/5ba4a283-167a-43d4-9d11-7a90d3065572
https://lesson.edu.ru/lesson/e7d4a042-c9c8-4802-9edc-0b7e211e0c42

GYHKIUY JUIS] pEIICHUS
ypaBHEHUH

€9c8-4802-9edc-0b7e211e0c42

74

75

76

Jlorapugmuueckue ypaBHEHUS.

OCHOBHBIE METO/IbI pEIICHUS
JOrapu(pMHUECKUX yPaBHEHUI

Jlorapudmuueckue ypaBHEHUSI.

OCHOBHBIE METO/IBI PEIICHHS
JorapupMHUECKUX ypaBHEHUI

Jlorapudmuueckue ypaBHEHHUSI.

OcCHOBHBIE METOIbI PEIICHUS
jorapu(pMUUECKUX ypaBHEHHMA

https://lesson.edu.ru/lesson/b0e4d315-
bc2e-42c0-a906-669622a85ddf

https://lesson.edu.ru/lesson/b0e4d315-
bc2e-42c0-a906-669622a85ddf

https://lesson.edu.ru/lesson/b0e4d315-
bc2e-42¢0-a906-669622a85ddf

77

PaBHOCUIIBHBIE TIEPEXO/IBI B
pELICHUH JTOrapuPpMUUECKUX
YpaBHEHUN

78

PaBHOCUIIBHBIE TIEPEXO/IBI B
pelIeHnH JorapupMUUecKux
ypaBHEHUU

79

80

81

KonrtpomnsHas padora:
"Jlorapupmuueckas ¢yHKIHUS.
Jlorapudmuueckue
ypaBHEeHHUA"

CuHyc, KOCUHYC, TAHTE€HC U
KOTaHT€HC YHCIIOBOIO
apryMeHTa

CuHyc, KOCUHYC, TAHT€HC U
KOTaHT'€HC YHCIIOBOIO
apryMeHTa

https://lesson.edu.ru/lesson/33d12235-
fa7c-4612-b5e8-eee468c2e193

https://lesson.edu.ru/lesson/f28f69c0-
334f-4d6d-94b9-7calda9c3ch?

82

ApKcUHYC, apKKOCUHYC U

https://lesson.edu.ru/lesson/91f6626e-



https://lesson.edu.ru/lesson/e7d4a042-c9c8-4802-9edc-0b7e211e0c42
https://lesson.edu.ru/lesson/b0e4d315-bc2e-42c0-a906-669622a85ddf
https://lesson.edu.ru/lesson/b0e4d315-bc2e-42c0-a906-669622a85ddf
https://lesson.edu.ru/lesson/b0e4d315-bc2e-42c0-a906-669622a85ddf
https://lesson.edu.ru/lesson/b0e4d315-bc2e-42c0-a906-669622a85ddf
https://lesson.edu.ru/lesson/b0e4d315-bc2e-42c0-a906-669622a85ddf
https://lesson.edu.ru/lesson/b0e4d315-bc2e-42c0-a906-669622a85ddf
https://lesson.edu.ru/lesson/33d12235-fa7c-46f2-b5e8-eee468c2e193
https://lesson.edu.ru/lesson/33d12235-fa7c-46f2-b5e8-eee468c2e193
https://lesson.edu.ru/lesson/f28f69c0-334f-4d6d-94b9-7ca1da9c3cb7
https://lesson.edu.ru/lesson/f28f69c0-334f-4d6d-94b9-7ca1da9c3cb7
https://lesson.edu.ru/lesson/91f6626e-ebac-4688-9194-6d801f1b3b26

ApPKTAaHTE€HC YHCIIOBOTO
aprymeHra

ebac-4688-9194-6d801f1b3b26

ApKcuHYC, apKKOCHUHYC U

https://lesson.edu.ru/lesson/c537385b-

83 APKTAHTCHC HHCIIOBOTO 802f-4¢7b-b435-9478dc581fc4
apryMeHra
Tpuronomerpuyeckas
OKPYKHOCTb, OIIPEACIICHUE

84 i https://lesson.edu.ru/lesson/77b65499-
TPHTOHOMETPHHCCIHX 29fb-4de4-a2d8-998dd553bcf
(GYyHKINH 9UCIOBOTO
apryMeHrTa
Tpuronomerpuyeckas
OKPY)KHOCTI), OIIPCACIICHUC

85 https://lesson.edu.ru/lesson/77b65499-
TPUTOHOMETPHHCCIHX 29fb-4de4-a2d8-998dd553bcf
(GyHKINH 9UCIOBOTO
apryMeHrTa
0]

86 CHOBHPIC https://lesson.edu.ru/lesson/56310cf5-
TPUTOHOMETPHHACCKHE 527a-4397-2035-9¢05ac047545
bopMyIbI
0]

87 CHOBHPIC https://lesson.edu.ru/lesson/a2e0a7f0-
TPUTOHOMETPHHACCKHE b463-41a1-98f4-h47372a2ad4a
bopMmybl
OcHO e

88 HOBHE https://lesson.edu.ru/lesson/030ef431-
TPUTOHOMETPHHACCKHE 532f-4331-a0c4-705212d09140
bopmyIbI
OCHOBHBIE

89 https://lesson.edu.ru/lesson/506e4ae2-
TPUTOHOMETPHACCKHE d47-4041-991c-2e5ab69a7460
bopMyIibl

https://lesson.edu.ru/lesson/c3339991-
90 [IpeobpazoBanue o D

8142-4af0-bde7-c2c7c861e611



https://lesson.edu.ru/lesson/91f6626e-ebac-4688-9194-6d801f1b3b26
https://lesson.edu.ru/lesson/c537385b-802f-4c7b-b435-9478dc581fc4
https://lesson.edu.ru/lesson/c537385b-802f-4c7b-b435-9478dc581fc4
https://lesson.edu.ru/lesson/77b65499-29fb-4de4-a2d8-998dd55f3bcf
https://lesson.edu.ru/lesson/77b65499-29fb-4de4-a2d8-998dd55f3bcf
https://lesson.edu.ru/lesson/77b65499-29fb-4de4-a2d8-998dd55f3bcf
https://lesson.edu.ru/lesson/77b65499-29fb-4de4-a2d8-998dd55f3bcf
https://lesson.edu.ru/lesson/56310cf5-527a-4397-a035-9c05ac047545
https://lesson.edu.ru/lesson/56310cf5-527a-4397-a035-9c05ac047545
https://lesson.edu.ru/lesson/a2e0a7f0-b463-41a1-98f4-b47372a2a44a
https://lesson.edu.ru/lesson/a2e0a7f0-b463-41a1-98f4-b47372a2a44a
https://lesson.edu.ru/lesson/030ef431-532f-4331-a0c4-705212d09140
https://lesson.edu.ru/lesson/030ef431-532f-4331-a0c4-705212d09140
https://lesson.edu.ru/lesson/506e4ae2-d47f-4d41-991c-2e5ab69a7460
https://lesson.edu.ru/lesson/506e4ae2-d47f-4d41-991c-2e5ab69a7460
https://lesson.edu.ru/lesson/c3339991-8142-4af0-bde7-c2c7c861e611
https://lesson.edu.ru/lesson/c3339991-8142-4af0-bde7-c2c7c861e611

TPUTOHOMETPUYECKUX

BBIPAXKEHUM
[IpeobpaszoBanue

91 https://lesson.edu.ru/lesson/157ee9fc-
TPHTOHOMETPHHCCIHX 0860-469c-bafa-e80e1463862a
BBIpaKCHHUH
IIpeoOpazoBanue

92 S — https://lesson.edu.ru/lesson/909e6072-

P qu c5e5-4b5d-b872-3b806273a344

BBIpaKCHHUH
[IpeoOpazoBanue

03 https://lesson.edu.ru/lesson/ae0e18b4-
TPHTOHOMCTPHIHCCKHX 46h3-4a58-a5¢c1-8bbb11ab39bb
BbIPA)XCHHUU
Pemenue

94 https://lesson.edu.ru/lesson/a4cc85fd-
TPHTOHOMCTPHIHCCKHX 4a34-4342-891-a08ce 7863808
ypaBHeHI/II/I
Pemenue

95 https://lesson.edu.ru/lesson/3d1ba6ce-
TPUTOHOMETPHHCCIHX eb1b-48f3-b067-f2f83bad4aal
YpaBHEHUH
Pemenue

96 https://lesson.edu.ru/lesson/e5eefa46-
TPHUTOHOMETPHHCCIHX e06a-4925-a953-53bb53892f6
YpaBHEHUH
Pemenue

97 https://lesson.edu.ru/lesson/e5eefa46-
TPHUTOHOMCTPHHCCIHX e06a-4925-a953-53bb53892f6
ypaBHeHI/II/I
Pemenue

08 https://lesson.edu.ru/lesson/e5eefa46-
TPHTOHOMETPHHCCIHX e06a-4925-a953-53bb53892f6
ypaBHeHI/II/I

99 Pemenue https://lesson.edu.ru/lesson/e5eefa46-

TPUTOHOMETPUYECKUX

e06a-4925-a953-53bb538f92f6



https://lesson.edu.ru/lesson/157ee9fc-086d-469c-bafa-e80e1463862a
https://lesson.edu.ru/lesson/157ee9fc-086d-469c-bafa-e80e1463862a
https://lesson.edu.ru/lesson/909e6072-c5e5-4b5d-b872-3b806273a344
https://lesson.edu.ru/lesson/909e6072-c5e5-4b5d-b872-3b806273a344
https://lesson.edu.ru/lesson/ae0e18b4-46b3-4a58-a5c1-8bbb11ab39bb
https://lesson.edu.ru/lesson/ae0e18b4-46b3-4a58-a5c1-8bbb11ab39bb
https://lesson.edu.ru/lesson/a4cc85fd-4a34-4342-89f1-a08ce78e38d8
https://lesson.edu.ru/lesson/a4cc85fd-4a34-4342-89f1-a08ce78e38d8
https://lesson.edu.ru/lesson/3d1ba6ce-eb1b-48f3-b067-f2f83ba94aa1
https://lesson.edu.ru/lesson/3d1ba6ce-eb1b-48f3-b067-f2f83ba94aa1
https://lesson.edu.ru/lesson/e5eefa46-e06a-4925-a953-53bb538f92f6
https://lesson.edu.ru/lesson/e5eefa46-e06a-4925-a953-53bb538f92f6
https://lesson.edu.ru/lesson/e5eefa46-e06a-4925-a953-53bb538f92f6
https://lesson.edu.ru/lesson/e5eefa46-e06a-4925-a953-53bb538f92f6
https://lesson.edu.ru/lesson/e5eefa46-e06a-4925-a953-53bb538f92f6
https://lesson.edu.ru/lesson/e5eefa46-e06a-4925-a953-53bb538f92f6
https://lesson.edu.ru/lesson/e5eefa46-e06a-4925-a953-53bb538f92f6
https://lesson.edu.ru/lesson/e5eefa46-e06a-4925-a953-53bb538f92f6

ypaBHEHUI

Pemenne
100 TPHIOHOMETPHYECKHX https://lesson.edu.ru/lesson/e5eefad6-
N e06a-4925-a953-53bb538f92f6
ypaBHEHUU
KoHntposbnas padoTa:
"TpuroHomeTpuyecKue

101 BBIPOKCHHS U
TPUTOHOMETPUUECKHUE
ypaBHeHUs"

[TocaenoBaTeIbHOCTH,

102 CIIOCOOBI 3aJaHUS https://lesson.edu.ru/lesson/91934ad5-
nocjienoBareibHoCcTe. Meton 6a24-4bc8-h659-680chb588blc
MaTeMaTUYeCKOU UHIYKIIUH
MOHOTOHHBIE U OTPaHUYCHHBIC

103 MOCIIEJOBATEIHLHOCTH. https://lesson.edu.ru/lesson/12edb608-
Hcropus ananuza 6€CKOHEUHO 2418-4f0d-a252-c378797¢3407
MaJIbIX

104 ApHMeTHIECKas TPOrpeccrs https://lesson.edu.ru/lesson/1879ee47-

7b33-4636-9e5b-f1822db4c754

105 TeoMeTpHUECcKas MPOrpeccus https://lesson.edu.ru/lesson/9b1d8329-

039b-41d3-86a8-0ebe26ea3fld

106 beckoneuHo yObiBaromiast https://lesson.edu.ru/lesson/a0ad5ea8-
reOMETPUYECKast IPOrPeCCUs 6290-488f-91ef-21aa234d2e79
CyMMa 0eCKOHEYHO

107 e ———— https://lesson.edu.ru/lesson/070241b8-

8511-4964-92ed-8c9d6490eh91
MIPOTpeCCUH
JImHeHbIN 1
N https://lesson.edu.ru/lesson/37¢2297d-
108 AKCITIOHEHITMATEHBIN POCT.

Hucno e. PopMyiia CI0KHBIX

1b20-48dc-bb61-5ef9a8397d26



https://lesson.edu.ru/lesson/e5eefa46-e06a-4925-a953-53bb538f92f6
https://lesson.edu.ru/lesson/e5eefa46-e06a-4925-a953-53bb538f92f6
https://lesson.edu.ru/lesson/91934ad5-6a24-4bc8-b659-680cbb588b1c
https://lesson.edu.ru/lesson/91934ad5-6a24-4bc8-b659-680cbb588b1c
https://lesson.edu.ru/lesson/12edb608-24f8-4f0d-a252-c378797c3407
https://lesson.edu.ru/lesson/12edb608-24f8-4f0d-a252-c378797c3407
https://lesson.edu.ru/lesson/1879ee47-7b33-4636-9e5b-f1822db4c754
https://lesson.edu.ru/lesson/1879ee47-7b33-4636-9e5b-f1822db4c754
https://lesson.edu.ru/lesson/9b1d8329-039b-41d3-86a8-0ebe26ea3f1d
https://lesson.edu.ru/lesson/9b1d8329-039b-41d3-86a8-0ebe26ea3f1d
https://lesson.edu.ru/lesson/a0ad5ea8-6290-488f-91ef-21aa234d2e79
https://lesson.edu.ru/lesson/a0ad5ea8-6290-488f-91ef-21aa234d2e79
https://lesson.edu.ru/lesson/070241b8-8511-4964-92ed-8c9d6490eb91
https://lesson.edu.ru/lesson/070241b8-8511-4964-92ed-8c9d6490eb91
https://lesson.edu.ru/lesson/37c2297d-1b20-48dc-bb61-5ef9a8397d26
https://lesson.edu.ru/lesson/37c2297d-1b20-48dc-bb61-5ef9a8397d26

MPOLIEHTOB

JIuHeiHsbIi n
AKCIOHEHUHAIBHBIN POCT.

https://lesson.edu.ru/lesson/1eb2dc15-

109 Yucno e. DopMyra CIOKHBIX ccc2-4e09-9471-f141eef63b37
IIPOLIEHTOB
Hcnonbs3oBanue nporpeccuu
110 [V pelIeH s peatbHbIX 3a1a4 https://lesson.edu.ru/lesson/de87ec67-
b632-4fc5-a979-17534eb6354b
IIPUKIIATHOTO XapaKTepa
KonTponbnas pabora:
111 "[TocnenoBaTenbHOCTH U
nporpeccun”
112 HenﬂpepHBHHe GYHKIIUN B X
CBOMCTBa
113 Touka pa3pbiBa. ACUMIITOTBI
rpaduKoB PYHKITHIA
114 CgoiicTBa pyHKIMH
HENPEPBIBHBIX HA OTPE3KE
115 CaoiicTBa QyHKIMI
HENPEPBIBHBIX HA OTPE3KE
116 Meto1 UHTEPBAIOB AJISt
pelLIeHNs HEPaBEHCTB
117 MeTton MHTEPBAIOB JUIS
pEILIEHUs] HEPABEHCTB
118 Meto UHTEPBAIOB HJIst
pelLIeHNs HEPABEHCTB
[IpuMeHeHue cBOWCTB
119 HENPEPBIBHBIX PYHKIMN 115

petieHus 3aaa4d



https://lesson.edu.ru/lesson/1eb2dc15-ccc2-4e09-947f-f141eef63b37
https://lesson.edu.ru/lesson/1eb2dc15-ccc2-4e09-947f-f141eef63b37
https://lesson.edu.ru/lesson/de87ec67-b632-4fc5-a979-17534eb6354b
https://lesson.edu.ru/lesson/de87ec67-b632-4fc5-a979-17534eb6354b

[IpuMeHeHue cBOMCTB
120 HEIPEPHIBHBIX QYHKITAN IS
peleHus 3aaau

IIepBas u BTOpas

121
POU3BOJIHBIC (PYHKIIUU
Onpenenenue,

122 T€OMETPUUYECKHI CMBICTT
IIPOU3BOJHOM

123 Onpenenenue, (bnsnuqecxnﬁ
CMBICTI IPOU3BOIHOMN

124 YpaBHEHHE KacaTeIbHOU K
rpaduky QyHKIHH

125 YpaBHeHHEe KacaTeIbHOU K
rpaduky QyHKIHH

126 [Tpou3BogHBIE IE€MEHTAPHBIX
byHKIMI

127 [Ipon3BoIHBIE 3JIEMEHTAPHBIX
byHKIMMA
[Tpou3BoiHas CyMMBI,

128 MPOU3BEICHHUS, YACTHOTO U

KOMITO3HITMHU () YHKIIUHA

[Tpou3BoiHas CyMMBI,
129 IIPOU3BENIEHUS, YaCTHOTO U
KOMITO3UIIUH (DYHKITHIA
[IpousBogHass CyMMBI,
130 IIPOU3BENIEHUS, YaCTHOTO U
KOMITO3UIIUH (DYHKITHI

131 KonTponbhas pabota:




"IIpousBoHas"

[ToBTOpEHmE, 0600IICHNE,

132 CHUCTEeMaTH3allusl 3HAHHH: 1
"VpaBuenus"
[ToBTOpEeHmE, 0600IICHHE,

133 cucTeMaTu3alus 3HaHWil: 1
"®yukuun"

134 HroroBast kKoHTpoIbHAs paboTa 1

135 Wrorosas koHTpoJsibHAsA paboTa 1

136 [ToBTOpEHHE, 0606H16HI:I€, 1
CHUCTEMAaTH3alMs 3HAHHMA

OBIIEE KOJIMYECTBO YACOB I10 136 10

[NPOTPAMME




11 KJIACC

Ne
n/n

Tema ypoka

[Ipumenenne npou3BOHON K
UCCIIEeIOBaHMIO (PYHKIIHM Ha
MOHOTOHHOCTB U SKCTPEMYMBI

[IpumeHeHne Mpou3BOIHOM K

UCCIIEeIOBaHMIO (PYHKIIMH Ha
MOHOTOHHOCTb M 9KCTPEMYMBI

KoaunuecTBO 4acoB

Bcero

KonTposbHbie
padoThI

IIpakTHyeckue
padoTshI

JlaTa
H3y4eHust

DJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

[IpuMeHeHne Npon3BOJHOM K
WCCJICIOBAHMIO (DYHKIIMH Ha
MOHOTOHHOCTb M 9KCTPEMYMBI

[IpuMeHeHne Mpon3BOHOM K
uccaea0BaHuio PyHKINN Ha
MOHOTOHHOCTb U DKCTPEMYMBI
IIpuMeHeHne MPOU3BOJHON K
uccaea0BaHuio PyHKINH Ha
MOHOTOHHOCTb U DKCTPEMYMBI
IIpuMeHeHne MPOU3BOJHON K
UCCcleIoBaHUI0 (PYHKIMHA Ha
MOHOTOHHOCTb U DKCTPEMYMBI

Haxoxnenne HanOOIBIIETO U

HaAMMCHBIICTO 3HAYCHU A HerCpBIBHOﬁ

(GyHKIMU Ha OTpe3Ke

Haxoxnenne HanOOIBIIETO U




HaVMEHBILIETO 3HAYEHUS HEIIPEPBIBHOU
(GyHKLIHU Ha OTpe3Ke

10

11

Haxoxxgenne HanOoIbIIEro U
HAaUMEHBIIIETO 3HAUYCHUS HETPEPHIBHON
(GYHKIIUN Ha OTPE3Ke

Haxoxaenne HanOoJIbIIEro 1
HAaUMEHBIIIETO 3HAYCHHUS HEIPEPHIBHON
(GbyHKINU Ha OTpEe3Ke

Haxoxxaenne HauOoJIbIIEro 1
HAaUMEHBIIIET0 3HAYCHHUS HEIPEPHIBHON
(GyHKIIUU Ha OTpE3Ke

12

Haxoxneaue HauOoJIbILIErO U
HAaUMEHBIIIET0 3HAYCHHUS HEIPEPHIBHON
(GyHKIIUU Ha OTpE3Ke

13

[Ipumenenne nporu3BOIHOMN ISt
HaxO0>KJICHUSI HAMJTYYIIETO PEIICHUs B
MPUKJIATHBIX 3a/1a4ax

14

15

16

[Ipumenenre npou3BOIHOM JUIs
HAXOXJCHUS HAUJTY4IIEro pelieHus B
MPUKIAAHBIX 3a7a4ax

[Ipumenenne nporu3BOIHOM IS
ONPEAEIIEHUSI CKOPOCTH U YCKOPEHUS
mpolecca, 3a1aHHOT0 GOopMYIIOi UITH
rpaduxom

[Ipumenenre npou3BOIHOM JUIs
ONPEAEIIEHUSI CKOPOCTH U YCKOPEHUS
mpolecca, 3a1aHHOTO GOPMYIOH UITH
rpaduKom




17 Kommosurus ¢hyHKImit

18 Kommnosumus hyHkmmii

19 Komnozunust GyHKimit

20 I'eomerpuueckue oOpa3bl ypaBHEHUI Ha
KOOPJAMHATHOW INIOCKOCTH

21 ['eomerpuueckue 0Opas3bl ypaBHEHUN Ha
KOOPAMHATHOH MJIOCKOCTH

99 KonTponbnas pabora: "UccnenoBanue
(GyHKIUH C TOMOIIBIO TPOU3BOIHON"

93 IlepBooOpasHasi, OCHOBHOE CBOMCTBO
1epBOOOPA3HBIX

24 IlepBooOpazHble y1eMEHTAPHBIX (YHKIUH.
[IpaBuia HaX0XKJICHHSI IEPBOOOPA3HBIX

o5 [TepBooOpasHbIe 37IeMEHTAPHBIX (DYHKITUH.
[IpaBuia HaxOX/A€HNS IEPBOOOPA3HBIX

26 NHurerpai. I'eoMeTpu4eCKUN CMBICI
UHTerpana

97 Brruncnenue onpenenéHHOro nHTerpaia
o gopmyne HoroTona-JleiiOnumna

28 Beruucnenue onpenenéHHoro HHTerpana
o Gopmysne Horotona-JIeiiOnuna

29 [TpumMeHeHMe UHTErpana A HaXOXKACHUS
IO IeH TIIIOCKUX PUTyp

30 [IpumMeHeHMne UHTErpaia A1 HaX0XKACHUS
00BbEMOB Ir€OMETPUIYECKHX TeT

31 [Ipumeps! pemenuit guddepeHInaIbHbIX

YpaBHEHUI




[Tpumeps! pemennii quddepeHraIbHbIX

32 .
ypaBHEHUI
MaremaTruueckoe MOAECITUPOBAHUE

33 PEATBHBIX MPOLIECCOB C MTOMOIIIBIO
mudQepeHInanbHbIX ypaBHEHUH

34 Kontponbnas padota: "[lepBoobpazHas u
uHTerpan

35 Tpuronomerpuueckue GyHKINH, HX
CBOICTBa U rpaduku

36 Tpuronomerpuueckue GyHKIUH, UX
CBOWCTBA U TpapuKu

37 Tpuronomerpudeckue GYHKINH, HX
CBOICTBa U rpaduKu

38 Tpuronomerpuueckue GyHKIUH, UX
CBOICTBa U rpaduku

39 Tpuronomerpuieckne GyHKIUH, UX
CBOMCTBA U rpaduKu
OT100p KOpHEH TPUTOHOMETPUUYECKHX

40 YPaBHEHUH C IIOMOILBIO
TPUTOHOMETPHYECKON OKPY>KHOCTH
OT100p KOpHEH TPUTOHOMETPUUYECKHX

41 YPaBHEHUH C IIOMOILBIO
TPUTOHOMETPHUECKON OKPY>KHOCTH
OT60p KOpHEHN TPUTOHOMETPUUECKHUX

42 YpaBHEHUH C TIOMOIIbIO
TPUTOHOMETPHUECKON OKPY>KHOCTH

43 OT160p KOpHEIN TPUTOHOMETPHUUECKHX

YpPaBHEHUH € TOMOIIBIO




TPUTOHOMETPUUECKON OKPYKHOCTH

Pemenne TPUT'OHOMETPHUYCCKUX

44
HEPABCHCTB

45 Pemenne TpuroHoMeTpruuecKux
HEPaBEHCTB

46 Pemenne TpuroHOMeTpUYECKHX
HEPABCHCTB

47 Pemenue TpuroHoMeTpruuecKux
HEPABCHCTB
Kontponbnas padota: "['paduku

48 TPUTOHOMETPUYECKUX (DYHKIIHIA.
Tpuronomerpuyeckue HepaBeHCTBA"

49 OCHOBHBIE METOBI PEIICHUS
MMOKa3aTeIbHBIX HEPABEHCTB

50 OCHOBHBIE METOBI PEIICHUS
MMOKa3aTeIbHBIX HEPABEHCTB

51 OcHOBHBIE METOBI PELICHUS
MOKa3aTeIbHbIX HEPABEHCTB

59 OCHOBHBIE METOBI PEIICHUS
MMOKa3aTeIbHBIX HEPABEHCTB

53 OcHOBHBIE METOBI PELICHUS
Jorapu(MUIECKUX HEPABEHCTB

54 OCHOBHBIE METOBI PELICHUS
norapuMHUYECKUX HEPABEHCTB

55 OCHOBHBIE METOBI PEIICHUS
Jorapu(MHUIECKUX HEPABEHCTB

56 OcHOBHBIE METOBI PELICHUS

Jorapu(MUIECKUX HEPABEHCTB




OcHoBHBIC MCTOJbI PCHICHUS

> UppalOHAIbHBIX HEPABEHCTB
58 OCHOBHBIE METO/IbI PEILICHUS
UppanoOHaTbHBIX HEPABEHCTB
59 OCHOBHBIE METO/bI PELLICHUS
UppaloOHAIbHBIX HEPABEHCTB
60 OCHOBHBIE METO/IbI PEILICHUS
UppalOHAIbHBIX HEPABEHCTB
61 I'paduueckue METOIbI pELICHUS
MppaIMOHAIEHBIX YPaBHEHHHA
62 I'paduueckue MeTo bl peLeHus
UppalOHAIBHBIX YPAaBHEHHH
63 I'padrueckue METObI pELICHUS
II0KA3aTENIbHBIX YPAaBHEHUI
64 I'paduueckue METOIbI pELICHUS
MOKa3aTeIbHBIX HEPABEHCTB
65 I'paduueckue MeTo bl peleHus
Jorapu(pMUUECKUX ypaBHEHUN
66 I'paduueckue METOIBI peHICHNUS
Jorapu(MUIECKUX HEPABEHCTB
67 I'paduueckue MeTo bl peLeHus
Jorapu(MUIECKUX HEPABEHCTB
I'paduueckue MeTOIbI peLICHUs
68 MOKa3aTeIbHBIX U JIOTapU(YMUIECKUX
ypaBHEHUH
I'paduueckue METOIBI peIICHNUS
69 MOKa3aTeJIbHBIX U JIOTapU(PMUIECKUX

ypaBHEHUU




70

I'padmyeckue MeToAbI perieHUs
MOKa3aTeIbHBIX U JIOTapu(HMUIECKUX
HEPaBEHCTB

71

I'padmueckue MeToAbI perieHUs
MOKa3aTeIbHBIX U JOrapu(PMHIECKUX
HEPABCHCTB

72

73

74

Kontponbnas padota: "UpparnmonaibHbie,
MoKa3aTeJIbHbIE U JOrapuPpMHUIECKHEe
HepaBeHCTBa"

KowmriekcHeie uncna. Anrebpandeckas u
TpUTOHOMETpHUecKas (popMbl 3arucu
KOMIUJIEKCHOT'O YHUCIIa

KomriekcHbie uncna. Anrebpandeckas u
TpUTOHOMETpHUYecKas (popMbl 3arucu
KOMIUJIEKCHOT'O YHUCIIa

75

ApudmeTrrueckue onepanuu c
KOMIIJIEKCHBIMHU YK CJIaMU

76

77

Apudmernueckue oneparuu ¢
KOMIUIEKCHBIMU YHCIIaMU

I/1306pa>1<eHHe KOMIIJICKCHBIX YUCCJI Ha
KOOp,I[I/IHaTHOﬁ IIJIOCKOCTH

78

N3o0pakeHne KOMIUJIEKCHBIX YKCeN Ha
KOOPJAMHATHOW TNIOCKOCTH

79

80

®opmyna Myaspa. Kopau n-oii crenenun
13 KOMITJIEKCHOTO YHUCIIa
®opmyna Myaspa. Kopau n-oii crenenn
13 KOMIUIEKCHOTO YHCJIa

81

HpI/IMeHeHI/Ie KOMIIJICKCHBIX YHMCCII OJIA




penieHus GU3NIECKUX U T€OMETPUICCKIX
3a7a4

Konrtponsnas padora: "KomruiekcHbie

82 "
qucia

83 HarypanbHble u 11enpie yucia

84 HatypanbHble u Lenbie uucia

85 [IpumeHeHne MpU3HAKOB AETUMOCTH
LEJBIX YUCEIl

86 [TpumMeHeHne TPU3HAKOB IETUMOCTH
LEJbIX YUCEeIl

87 [TpumeHeHne TPU3HAKOB IETUMOCTH
uensix yucen: HOJl u HOK

88 [IpumeHeHne MpU3HAKOB AETUMOCTH
mensix yncen: HOJD u HOK

89 [TpumMeHeHne TPU3HAKOB IETUMOCTH
LEJIBIX YHCEJI: OCTATKH 110 MOAYJIO

90 [TpumeHeHre TPU3HAKOB IETMMOCTH
LEJIBIX YUCEJI: OCTATKH 10 MOYJIIO
[IpumMeHeHne TPU3HAKOB 1ETUMOCTH

91 LeNBIX YUCEeIN: anropuT™ EBkinaa mis
peleHus 3a/1a4 B IeIbIX YUcIax

92 KontponbHas pabdota: "Teopus nenbix
gucen"
Cucrema 1 COBOKYITHOCTh YPaBHEHHIA.

93 PaBHOCHIIBHBIE CHCTEMBI H CHCTEMBI-
CIIEJICTBUS

94 Cuctema 1 COBOKYITHOCTh YpaBHEHHIH.

PaBHOCHIBHBIE CHCTEMBI I CHCTEMBI-




CICOCTBUA

95 OCHOBHBIE METOZBI PELIECHUS CUCTEM U
COBOKYITHOCTEH pallMOHAIbHBIX YPAaBHEHUI

OcCHOBHEBIE METOJbI pCHICHUSA CUCTEM U

96 COBOKYITHOCTEH MppaIlliOHAIbHBIX
ypaBHEHUU

OCHOBHBIE METO/IbI PELICHHSI CUCTEM U
97 COBOKYITHOCTEH IMOKa3aTEIbHBIX
ypaBHEHUH

OCHOBHEBIE MCTOJbI pCHICHUA CUCTEM U
98 COBOKYITHOCTEH MTOKA3aTeIbHBIX
YpaBHEHUU

OCHOBHBIE METO/IbI PEILICHHUS CHCTEM U
99 COBOKYITHOCTEH JIoTapu(hMUIECKUX
YpaBHEHUU

OCHOBHBIE METO/Ibl PELLICHHSI CUCTEM U
100 COBOKYIIHOCTEH JIorapu(MU4eCcKux
ypaBHEHUH

[IpuMeHeHne cUCTEM K pELIECHUIO
MaTeMaTHYeCKUX 3a/]1a4 U 3a/1a4 U3

101 pa3nuyHbIX 001acTeil HayKH U peabHOM
KHU3HHU, UHTEPIPETaLUs OTYYEHHBIX
pe3yIbTaToB

[IpuMeHeHHe CHCTEM K PEeIIeHUI0
MaTeMaTHYeCKUX 3a/]1a4 U 3a/1a4 U3

102 pa3nuyHbIX 001acTeil HAyKH U peabHOM
KHU3HHU, UHTEPIPETALUs TOTYYEHHBIX
pe3yabTaToB




[IpumeHeHrne HEPABEHCTB K PELICHUIO
MaTeMaTHYeCKUX 3a]1a4 U 3a/1a4 U3

103 pasIUYHBIX 00JIacTel HAYKH U peaIbHON
KU3HU, HHTEPIPETALUS TTOTy4YECHHBIX
PE3yNbTaTOB
KonTponbnas pabora: "CucreMbl

104 paloHaIbHBIX, UPPALMOHATBHBIX
MOKa3aTeIbHBIX U Jorapu(pMuuecKux
ypaBHeHUI"

105 PanvonaneHbIE ypaBHEHMS C TapaMeTpaMu

106 PanmonansHble HepaBeHCTBa €
napameTpamu

107 PanrioHansHbBIE CUCTEMBI ¢ TTapaMeTpamMu

108 HppauunoHanbHble ypaBHEHMS,
HEPaBEHCTBA C ITapaMeTpaMu

109 WppatmonanbHble CUCTEMBI C
napameTpamu

110 [Toka3zaTenpHBIC YpaBHEHUS, HEPABEHCTBA C
napameTpamu

111 [TokazarenbHbIE CUCTEMBI C TAPAMETPAMU

112 Jlorapudmuueckue ypaBHEeHuUS,
HEpaBEHCTBA C apaMeTpamMu

113 JlorapupmMuueckune CUCTEMBI C
napamMeTpamu

114 Tpuronomerpuueckrue ypaBHEHUS C
napameTpamu

115 Tpuronomerpuueckrue HepaBeHCTBA C

napameTpamu




116 TpUroHoMeTpUIECKUE CUCTEMBI C
napaMeTpamMmu

[TocTtpoeHue u uccnenoBaHue
117 MaTeMaTUYECKUX MOJIEIEeH peaabHbIX
CUTYalHi C MOMOILBIO YPAaBHEHUH C

napameTpamu

ITocTpoenue u uccieoBanue
118 MaTeMaTUYECKUX MOJENIEH peaabHbIX
CUTYalUi C IOMOLIBIO CUCTEM YPABHEHUN

C rapaMeTpamMu

HOCTpOCHI/Ie H UCCIICIOBAHUC

119 MaTEMaTHYECKUX MOJENIEH PEAIbHBIX
CUTYalMi C IIOMOLIBbIO CUCTEM YPABHEHUIN

C rapaMeTpamMu

120 KonTponbnas pabora: "3amauu ¢
napaMerpamu’

121 [ToBTOpenue, o6o0IIEHNE,
cUCTeMaTu3auus 3HaHuii: "YpaBHeHus"

122 [ToBTOpenue, o6o0IIEHNE,

cucTeMaTu3aIus 3HaHuii: "YpaBueHus"

[ToBTOpenue, 06001IeHNE,
123 CHUCTEMAaTH3alMsl 3HaHUU: "Y paBHEHUSI.
Cucremsl ypaBHeHUI"

[ToBTOpenue, 060061IeHNE,

124
cucremarusanus 3Hanui: "HepaseHncraa"

125 [ToBTOpenue, o6o0mEeH e,
cuctemMaTtu3arnus 3Hanuii: "HepaBencraa"

126 [ToBTOpenue, 06001IeHNE,




cucteMaTtu3aius 3Hanuii: "HepaBencrea"

[ToBTOpeHue, 0600mIEeHNE,

127 cucteMaTtu3anus 3Hanuit: "[IponsBoanas u 1
e€ npumeHeHue"
[ToBTOpeHue, 0600mIEHNE,

128 cucteMaTtusanus 3Hanuii: "[Ipon3BoaHas u 1
e€ mpuMeHeHue"
[ToBTOpEeHue, 0600IIEHNE,

129 cucteMaTtu3anus 3Hanuii: "[Ipon3BoaHas u 1
e€ nmpuMeHeHue"
[ToBTOpenHue, 06001IEHNE,

130 cucremMaru3anus 3HaHuii: "MHTerpan u ero 1
npuMeHeHue"

131 [ToBTOpenHue, 06001IEHNE, 1
cucteMaTtu3aus 3Hanui: "OyHxun"

132 [ToBTOpenue, 06001IEeHNE, 1
cucTeMaTu3anus 3HaHui: "OyHkuun"

133 [ToBTOpenue, o6o0IEHNE, 1
cucTeMaTu3aus 3Hanui: "OyHkun"

134 Hrorosas koHTposbHAs paboTa

135 HToroBasi KOHTpOJIbHASA paboTa 1 1

136 [ToBTOpenue, o6o0IIEHNE, 1
cUCTEMaTH3aInsI 3HaHUH

OBILIEE KOJIMYECTBO HACOB I10 136 10

[NPOT'PAMME







IPOBEPSIEMBIE TPEEOBAHUS K PE3YJLTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

10 KJIACC
Kon .
IIpoBepsiemble MpeIMeTHbIE Pe3yJILTATHI 0CBOEHNSI OCHOBHOI
NMpoBepsieMoro .
00pa3oBaTeIbHON MPOrpaMMbI CpPeIHEro 001ero 00pa3oBaHus
pe3yJbTara
1 Yucna v BBIYUCICHUS
11 OnepupoBaTh MOHATHSAMH: pAIMOHATBLHOEC U JICHCTBUTEIBHOE YHUCIIO,
' OOBIKHOBEHHAS U JACCATUYHAS APOOb, MPOIEHTHI
12 Beimonusate  apudmernyeckue — onepanmmM ¢ PalMOHAIBHBIMH U
' JEHCTBUTEIILHBIMH YHCITAMA
13 BoinonusaTe npuOamkEHHBIE BEIYUCICHUS, UCIIONB3YS MTPaBUIIa OKPYTIICHUS,
' JIeNIaTh TPUKUAKY U OLICHKY Pe3yJIbTaTa BHIYMCICHUN
OnepupoBaTh MOHATHSAME: CTENEHb C IEJBIM IMOKa3aTelieM, CTaHJIapTHas
14 dopMa 3ammcu JIEHCTBUTEILHOTO YHCIA, KOPEHb HATypaJIbHOH CTCIICHW,
' UCIIONIb30BaTh MOJAXOASNIYI0 (OpMY 3alUCH JEHCTBUTENBHBIX YHCEN JUIs
pellIeHus MPaKTHUECKUX 3a7a4 U MPeCTaBIeHUs JaHHbBIX
OnepupoBaTh MOHATUSAMU: CHHYC, KOCHHYC U TAaHT€HC TPOU3BOJILHOTO YTJIa;
15 WCIIOJIb30BaTh  3allMCh  NPOM3BOJIBHOIO  yrja  4epe3  oOpaTHbIe
TPUTOHOMETPHYCCKHE (DYHKIIUU
2 YpaBHEHUS 1 HEPABEHCTBA
OnepupoBaTh MOHATUSMHU: TOXJECTBO, YpPaBHEHHE, HEPABEHCTBO, IIENOE,
2.1 palroHanbHOe, UppalMOHATIEHOE ypaBHEHHUE, HEPaBEHCTBO,
TPUTOHOMETPHUECKOE YpaBHEHHE
29 BrImonmHATE MpeoOpa3oBaHus TPUTOHOMETPUIECCKUX BBIPAKEHUH W PEIaTh
' TPUTOHOMETPHYCCKHUE YPABHEHUS
BrimonusaTe npeoOpa3oBaHus IENbIX, PAMOHATBHBIX W HPPALMOHAIBHBIX
2.3 BBIDQOXXCHUH W pemaTh OCHOBHBIC THITBI IIEJIBIX, pAIMOHATBHBIX U
UPPAIMOHATILHBIX YPAaBHECHUI W HEPABCHCTB
54 [IpumeHsTh ypaBHEHHS M HEPAaBEHCTBA JUIS PEIICHUS MaTeMaTHYeCKHX
' 3a/1a4 U 3a/1a4 U3 Pa3UYHBIX 00JIaCTe HAyKU U peaIbHOM JKU3HH
MonenupoBaTh peajgbHBIC CHUTyalldd Ha S3bIKE alreOphl, COCTaBIATH
2.5 BBIpQXXCHHS, ypaBHEHUS, HEPABCHCTBA MO YCJIOBHIO 33Ja4M, HCCIEIOBATH
MOCTPOCHHBIE MOJEIHU C HCIIOJIH30BAHUEM arapara areopsl
3 DyHKINUK U TpaPUKH
31 OnepupoBaTb MOHATUAMH: (QYHKIHS, cIOcOObI 3agaHust QyHKIIMH, 00JIaCTh

ONpeNeNIeHusT W MHOMKECTBO 3HAaYeHMH (QyHKIuHM, rpaduk ¢GyHKIUH,




B3aMMHO 0OpaTHbIe (YHKINU

OnepupoBaTb MOHATUSMHU: YETHOCTH W HEUYETHOCTh (QYHKIHMH, HYIH

3.2 (GYHKINH, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA
3.3 Hcnonb3oBathk rpaduku GyHKIUN A1 pEIICHUS] YPaBHEHHUI
3.4 CrtpouTth U ynTaTh rpaduKy TUHEHHOW (PYHKUINHU, KBAAPATHUYHOW (PYHKIIUH,
CTETIeHHOU (DYHKIIMU C LEJIBIM MTOKa3aTeIeM
Ucnonw3oBath rpaduku (QyHKUMH SIS HUCCIENOBAHMS TPOLIECCOB U
3.5 3aBHCHUMOCTEH MpH pEIIeHUU 3a4ad M3 JIPYrHX Y4YeOHBIX MPEIMETOB U
peanbHON )KU3HHU, BBIpaXKaTh (HOpMyJIaMH 3aBUCUMOCTH MEX/1y BETHUNHAMH
4 Hauana marematnyeckoro aHammsa
41 OnepupoBaTh MOHATUSIMH: IIOCIIEAOBATEIBHOCTD, apudMeTHueckas H
' reoMeTpHuuecKas porpeccun
4 OnepupoBaTh TOHATUSAMHU: OECKOHEUHO YyOBIBAIOIIass TreoMeTpuyecKas
' nporpeccusi, cyMmMma 6€CKOHEYHO yObIBAIOIIEeH reOMEeTPHUECKON MPOTrPECCHH
4.3 3amaBaTh MOCIEIOBATEIIFHOCTH PA3IMIHBIMUA CIIOCOOAMH
44 Hcnonp30BaTh CBOWCTBAa MOCJIENOBAaTENIbHOCTEH U Mporpeccuid  ams
' pelIeHNs peallbHbIX 3a]a4 IPUKJIaJHOI0 XapaKTepa
5 MHoskecTBa U JIOTUKA
5.1 OrnepupoBaTh MOHITHSIMU: MHOKECTBO, ONIEPAIIUN Ha/l MHOYKECTBAMHU
Hcnonp30BaTh  TEOPETHKO-MHOXKECTBEHHBIM — ammapar JJig  ONHMCaHUs
5.2 pealbHBIX MPOIIECCOB U SBICHUH, NP PEIICHUU 3a/1a4 U3 APYTUX YIeOHBIX
IIPEIMETOB
53 OnepupoBaTb  MOHATUSIMU:  ONpEJENIEHHuEe, TEOpeMa,  CIEJCTBUE,
JI0Ka3aTeNbCTBO
11 KUIIACC
Kon .
IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
NpoBepsieMOro .
o0pa3oBaTeJIbHOM MPOrPaMMBbI CpelHero 001ero od0pa3oBanus
pe3yJbTara
1 Yucna v BBIYUCICHUS
OnepupoBaTh MOHATHSAMH: HaTypalbHOE, LEJI0€ YHUCIO; HCHOIb30BaTh
11 MPU3HAKK JEIUMOCTH LEJIBIX YHUCEJ, pPa3JIOKEHHWE YHCIIa Ha MPOCThIE
MHO>KUTENH JUTsl PEIICHUS 33129
1.2 OnepupoBarh MOHATHEM: CTEIIEHD C PAllMOHAIILHBIM MTOKa3aTeIeM
13 OnepupoBaTh MOHATHSIMH: JOrapudM dYuca, AECITUYHBIC M HATypaIbHBIE
' sorapuMel
2 VYpaBHeHUs U HEpaBEHCTBA
2.1 [IpuMeHsTH CBOWCTBA CTEMEHH JUIsI TMPEoOpa3oBaHMs  BBIPAKCHHIH,




ONCpUpOBaTh MOHATHUAMHU: TIOKA3aTCIIBHOC YPAaBHCHUC U HCPABCHCTBO,
p€umiaTb OCHOBHBIC TUIIBI ITIOKA3aTCIIbHBIX ypaBHCHI/Iﬁ 1 HCPaBCHCTB

BeimonsaTte mpeoOpa3oBaHUs BBIPAKEHHM, COJACPXKALIMX JOTapU(MBbI;

2.2 OTIEPHPOBATH MOHATHUAMU: JIOTapU(MUUECKOE ypaBHEHHE U HEPABEHCTBO;
penaTb OCHOBHBIE THIIbI JJOTapU(PMHUUECKUX YPAaBHEHUN 1 HEPABEHCTB
2.3 Haxonuts perieHns NpoCcTENIINX TPUTOHOMETPUYECKUX HEPABCHCTB
OnepupoBaTh NOHATUSMU: CUCTEMA JIMHEHHBIX YPaBHEHUN U €€ PELLECHUE;
2.4 MCIIOJIb30BaTh CUCTEMY JIMHEWHBIX YPABHEHUM AJIS PEIICHUS IPAKTHUYECKUX
3aj1a4
95 Haxoauts pemenus mpoCTeUIINX CUCTEM U COBOKYITHOCTEH PallMOHAIIBHBIX
' ypaBHCHHUI U HEPABEHCTB
MogenupoBaTh peajbHble CUTyallUd Ha s3blKe anreOpbl, COCTABIAThH
2.6 BBIPAXCHMSI, YpaBHEHMS, HEPAaBEHCTBA U CHCTEMBl 10 YCIOBUIO 3aJauH,
HCCIIEIOBATh MMOCTPOSHHBIE MOJIENH C MCIIOJIb30BAaHUEM arrapara areopbl
3 OyHKIUYU U TpadUKu
OnepupoBaTh MOHATUSAMH: TEpHOAMYECKass (DYHKIHSA, MTPOMEKYTKH
31 MOHOTOHHOCTH (YHKIMH, TOYKH IKCTpeMyMa (YHKIMH, HauOoOJblIee H
' HauMEHbIlIee 3HaueHusi (QYHKIUU Ha MPOMEXKYTKE; MCIOIb30BaTh UX JUIS
uccienoBanus (QyHKIMH, 3aJaHHON rpaduKoM
OnepupoBaTh MOHATHAMH: IpaUKU MMOKa3aTEIbHOM, JOrapupMuIeckon 1
3.2 TPUTOHOMETPUUECKUX (QYHKIMH; H300pakaTh HMX Ha KOOPJIWHATHOU
IUIOCKOCTH UM UCIIOJIb30BATh JJIsl PEILIEHUS] ypaBHEHUI U HEPABEHCTB
33 N300pakaTh Ha KOOPAMHATHOM MJIOCKOCTU Tpa(UKH JIMHEHHBIX YpaBHEHUH
' Y UCIOJIb30BaTh UX AJIS PELIECHUS CUCTEMBI JIMHENHBIX YPABHEHUM
34 Ucnonb3oBaty rpaduku QyHKUMA JUIsT HUCCIENOBAaHUS IMPOLECCOB U
' 3aBHCUMOCTEH U3 JPYruX y4yeOHBIX AUCIUILTIH
4 Hagama maTemaTrnueckoro anaimmsa
OnepupoBaTh MOHATUSAMH: HEeTIpepbIBHASL (YHKIMSA, TPOU3BOIHAS (PYHKIUH;
4.1 UCIOJIb30BaTh T€OMETPHUECKUN U (PU3NYECKHI CMBICT TPOM3BOJIHOW JUIs
peleHus 3a1ad
49 Haxoauth  mpou3BOAHBIE  3JEMEHTApPHBIX  (QYHKIMM,  BBIYUCIATH
' IPOM3BOJIHBIE CYMMBI, IPOU3BEACHHSI, YACTHOTO (PYHKIIUH
Hcnonp30BaTh  MPOM3BOAHYIO  JUIsl  HCCienoBaHWs  QYHKIUM  HA
4.3 MOHOTOHHOCTb M SKCTPEMYMBI, MPUMEHSTHh PE3yJbTaThl HCCIECIOBAHUS K
MOCTPOEHUIO TpaduKOB
44 Hcnonp30BaTh NMpOU3BOAHYIO ISl HAXOXKJIEHUS HAWIYYLIEro pPELICHUS B
' IPUKIIAIHBIX, B TOM YHCJIE COLMAIbHO-DKOHOMUYECKHX, 3a7ja4ax
45 OnepupoBaTh MNOHATUSIMH: TE€pPBOOOpa3Has M WHTErpaji; IOHUMATh
' reOMETPUYECKUI U (PU3MYECKHI CMBICIT HHTETpaja
46 Haxonuthe nepBooOpa3Hble 3J€MEHTapHBIX (QYHKLNH, BBIYUCIATH HHTETpall

o ¢popmyne Hrrorona — JleiiOnuna




4.7

Pemarn MNPUKJIAAHBIC 3ada4u, B TOM YHUCIIC COLUAIbBHO-DKOHOMHWYCCKOI0 U
(1)I/I3I/ILI€CKOFO XapaxkTepa, Cpe€acTBaM MaTEMaTHYCCKOI'O aHaIn3a



IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KITACC

HpOBepﬂeMblﬁ IJIEMEHT COACPKaAaHUSA

Kon
1 Yucna v BBIYKCICHUS
Pannonaneupie uncina. OOBIKHOBEHHBIE M JECATUYHBIE APOOH, MPOLIEHTHI,
11 OeckOHEUYHbIE MepuoIndYeckue Apoou. AprupmMeTudeckre onepaiuy ¢ palroHaIbHBIMU
' qrcliaMu, IpeoOpa3oBaHuUs YHCIOBBIX BbIpaxeHH. [IpuMenenue apobeit U MpoueHToB
JUTSL pEIICHUs TPUKIIAIHBIX 3314 U3 Pa3IMUHBIX OTpaciiell 3HaHUM U peallbHOM JKU3HU
JeiicTBuTenpHbIC Yncia. PanoHabHbIe U HPPALMOHATIBHBIC YiCca. ApUPMETHIECKHEe
1.2  omnepanuu c AeWcTBUTENbHBIMU YuclamMu. [lpuOmk€HHBIE BBIYMCICHUS, MpPaBHIIA
OKpPYTJICHUS, IPUKUJIKA U OLIEHKA Pe3yJbTaTa BHIYUCICHUN
Crenensb ¢ nenbiM nokaszaresneM. CtangapTHast opMa 3amucy AeHCTBUTEFHOTO YHCIA.
1.3 Hcnonw3oBanue moaxosmield GopMbl 3alHCH JACHCTBUTEIBHBIX YHCEN JUI PELICHUs
NPaKTUYECKHX 3a/1a4 U TPEICTABICHUS TaHHBIX
14 ApudpmeTnueckuii KOpeHb HaTypaJbHOM cTeneHu. JleHcTBus ¢ apu@MeTnuyecKuMu
' KOPHSIMU HAaTypaJIbHOW CTETIEHU
15 CuHyc, KOCHMHYC M TaHI€HC YHCJIOBOIO aprymMeHra. ApKCHHYC, apKKOCHUHYC,
apKTaHT'€HC YHCIIOBOTO apryMeHTa
2 VYpaBHeHUs 1 HEpaBEHCTBA
2.1 ToxxaecTBa U TOKIECTBEHHBIE TPEOOpa3OBaHUS
99 [IpeobpazoBaHne TPUTOHOMETPUIECKUX BhIpaKeHHH. OCHOBHBIE TPUTOHOMETPUIECKHE
' bopmysl
53 VYpaBHeHUe, KOpeHb YypaBHeHHWs. HepaBeHCTBO, pelleHHWe HepaBeHCTBA. Meron
WHTEPBAIOB
2.4  Pemenue 1ensix U ApoOHO-PALMOHATBHBIX YPABHEHUN U HEPABEHCTB
2.5 Pemrenne nppaninoOHAIBHBIX YPaBHEHU U HEPABEHCTB
2.6  PemeHue TpPUrOHOMETPUYECKUX YpaBHEHHH
97 [TpumeHeHne ypaBHEHN M HEPABEHCTB K PEIICHUIO MATEMAaTHYECKUX 3a/1a4 U 3a71a4 U3
' Pa3IUYHBIX 00J1aCTel HayKH U peasibHOM JKHU3HU
3 OyHKIHH U TpaduKh
31 Oynkius, crnocodbl 3amanus ¢yHkuumu. ['paduk QyHkimun. BzaumHOo oOparHbIE
' GyHKIUH
3.9 O6nactp ompeneneHuss W MHOXECTBO 3HadeHWd GyHknuu. Hymm ¢QyHKIMH.
' [TpoMexyTKH 3HAKOMOCTOSHCTBA. YETHBIE U HEUETHBIE (DYHKIUN
3.3  CrenennHas QpyHKIHS ¢ HATypaJIbHBIM U LIEJBIM MokazateneM. E€ cBoiicTBa u rpaduk.




CgoiicTBa u rpaduk KOpHs N-0ii cTeneHn
34 Tpuronomerpuyeckas OKpPY)XHOCTb, OIpPEIEIEHHME TPUTOHOMETPHUUECKUX (YHKIMH
' YHCIIOBOTO apryMEHTa
4 Hauana maremMaTHueckoro aHajinza
41 [locnenoBareabHOCTH, CIOCOOBI 3aJaHUS  IOCIENOBATEIBHOCTEH. MOHOTOHHBIE
' 0CJIEI0BATEILHOCTH
Apudmernueckass M reomerpuueckas Iporpeccuu. beckoHeuHo —yObIBaroas
49 |~ TEOMETpHYECKasd NPOrpEcCHs. CymMa OecKOHEYHO YOBIBaIOLIEH TIeoMeTpUYecKoi
' nporpeccuu. Popmyna CIOXKHBIX NpPOLEHTOB. lcmonb30BaHue mporpeccun ams
pelIeHus peabHbIX 3a/1a4 IPUKIIAJIHOTO XapakTepa
5 MHoxecTBa U JIOTHKA
MHoxecTBO, omepauud Haj MHOXecTBamu. [luarpammbl Diinepa — Benna.
5.1 IlpuMmeHeHHE TEOPETUKO-MHOKECTBEHHOTO ammapara JJjs OIHCaHUS peajbHBIX
IPOIIECCOB U SIBJICHUH, IPH PEILICHUH 33J1a4 U3 IPYTUX YICOHBIX MTPEIMETOB
5.2 Ornpenenenue, Teopema, CleCTBUE, J0Ka3aTeIbLCTBO
11 KIIACC
Kon IIpoBepsieMblii JJIEeMEHT COePKAHUSA
1 Yucna ¥ BIYUCICHUS
11 HarypanbHble u niensle unciaa. [lpusHaku AeTMMOCTH LENbIX Yncel
1.2 CreneHb ¢ pallMOHAIBHBIM MTOKa3aTeaeM. CBOWCTBA CTEIEHU
13 Jlorapudm uncna. JlecaTuuyHble U HATypaJIbHbIE JTOTapHUPMbI
2 VYpaBHeHUs U HEpaBEHCTBA
2.1 [TpeoOpa3oBaHue BbIpaXKEHUH, COACPIKALIMX JIOTapU(MBI
2.2 [TpeoOpa3oBaHue BRIpaKEHNM, COIEPIKAIINX CTENICHH C pAIlHOHAIEHBIM TIOKa3aTeeM
2.3 [IpumMepbl TPUTOHOMETPHUUECKUX HEPABEHCTB
2.4 [Toka3zarenbpHBIC YpaBHEHHS W HEPABEHCTBA
2.5 Jlorapugmuueckue ypaBHEHHUs 1 HEPAaBEHCTBA
26 CucTembl TMHENHBIX YpaBHEHHN. PellleHne NpuKiIagHbIX 3a4a4 ¢ MOMOIIBK CUCTEMBI
' JIMHEHHBIX YpaBHEHUH
2.7 CucTeMBbl 1 COBOKYITHOCTH PAallMOHATBHBIX YPABHEHUI M HEPABEHCTB
)8 [IpumeHeHne ypaBHEHUH, CUCTEM U HEPABEHCTB K PEIICHUIO MAaTEeMaTHUECKUX 3a7a4
' ¥ 33/1a4 U3 Pa3InYHbIX 00JIaCTe HAYKU U PealbHOM KU3HU
3 DyHKINUK U TpaPUKH
Oynkuus. [lepuognueckue ¢yaxmun. I[IpomMexxyTku MOHOTOHHOCTH (DYHKLHUH.
3.1 MakcumymMbl U MHUHUMYMBI (yHKIuH. HaunOomnblee M HauMeHblee 3HAUYECHUE
(GyHKLINU Ha TPOMEKYTKE
3.2 Tpuronomerpudeckue GyHKINU, UX CBOHCTBA U TpaduKu




3.3

[oxa3zaTtenpHast u norapudmudeckas GyHKIIMH, UX CBOWCTBA U TpapUKU

3.4 Hcnonb3oBanue rpadukoB PyHKIUHN 1)1 pEIICHUS YPABHEHHUH M INHEHHBIX CUCTEM
Hcnonb3oBanue rpadukoB GyHKIMIA TSI HCCTIETOBAHUS MTPOILIECCOB U 3aBUCUMOCTEH,
3.5 KOTOpbIC BO3HHKAIOT NpPU pEIICHUH 3a7ad W3 APYrHuX YYeOHBIX NpPEAMETOB U
peaIbHOM KU3HU
4 Hauana maTtemaTndeckoro aHaausa
4.1 HenpepbiBabie GyHKIMH. METOI HHTEPBAIOB JIJIsl PEIICHHS] HEPABEHCTB
4.2 [IpousBoanas ¢pynkunu. ['eomerpuaeckuii 1 GU3MYECKH CMBICI TPOU3BOIHOM
43 [Tpou3BomHbIe AyIeMEHTAPHBIX (QYHKIUH. DOpMynIbl HaXOXKICHHUS TPOU3BOTHON
' CYMMBI, TIPOM3BEICHUS  YaCTHOTO (DyHKIIMI
[lpuMeHeHHe TPOM3BOMHONW K HCCICIOBAaHUIO (YHKIM HAa MOHOTOHHOCTh W
4.4 9KCTpeMyMbl. HaxoxkIieHre HauOOJIBIIEr0 W HAMMEHBIIEr0 3HA4YCeHUs (YHKIHUU Ha
OTpe3Ke
[IpumeHeHre MPOU3BOIHOM JUTSI HAXOXKACHHSI HAWTYUIIIETO PEIICHUS B TIPHUKIIATHBIX
4.5 3amadax, Ui OMNpEIeNiCHHs CKOPOCTH TpoIlecca, 3aJaHHOro (GopMysol wiu
rpagukoM
4.6 [TepBooOpasnas. Tabmuia mepBooOpa3HBIX
47 WuTerpan, ero reoMeTpudeckuii 1 (GU3NIECKUN CMBICI. BhluncieHne MHTErpaia mno

dopmyne Hetotona — JleiiOnuna



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

Kon IIpoBepsiemble TPeOOBAHUSA K MPEAMETHBIM Pe3yJbTATAM O0CBOCHUSA
NMPoBEPSEMOr0  OCHOBHOW 00pa30BaTe/JIbHON MPOrpaMMbl CPeIHEro 0011ero
TpedoBaHus o0pa3oBaHus

Brnanenue wmeromamu J10Ka3aTeNbCTB, QJITOPUTMAMH PEIICHUS 3ajady;
yMeHue (GOpMyIUpPOBaTh M ONEPUPOBATh MOHATHUAMHU: OIpPENEICHUE,
akcuoma, TeopeMma, CJIEeACTBHE, CBOICTBO, NpU3HAK, JI0KA3aTEIbCTBO,
paBHOCUIIbHBIE (DOPMYIHUPOBKHU; MPUMEHATh MX; YMEHUE (POPMYyIUPOBATH
o0paTHOE M IPOTUBOIOJIOKHOE YTBEPXKAECHUE, NMPUBOAUTH IPUMEPHI U
KOHTPIIPUMEPBI, HUCIOJB30BaTh METOJ MaTEeMaTHUYeCKONW WHIYKIUH;
IMPOBOAUTDL AOKA3aTCIIBHBIC PACCYXXACHUS IPHU PCUICHHUH 3a71a4, OUCHHUBATDb
1 JIOTUYECKYI0  MPAaBUJIBHOCTh  PACCYXACHUW; yMEHHE OIepUpOBaTh
IMOHATHUAMU. MHOXCECTBO, IMOAMHOXCCTBO, OIICpallMi HaJl MHOKCCTBAMMH,
YMEHUE UCHOJIb30BaTh  TEOPETUKO-MHOXKECTBEHHBIM  ammapar  Juist
OnmrucCaHusd p€ajibHBIX MPOUECCOB U SIBJIEHUU U Inpu p€IICHUU 3aaa4, B TOM
quclie U3 JPYTUX Y4eOHBIX MPEIMETOB; YMEHUE ONEepPUPOBAThH MOHATHUSIMHU:
rpad, CBA3HBIN rpad, 1epeBo, UK, Tpad HA MIIOCKOCTH; YMEHUE 3a7aBaTh
U OMHCHIBATh Tpadbl pa3IuYHBIMU CIIOCOOAMH; MCIOIb30BaTh Tpadbl Mpu

pelieHuu 3aaa4d

YMeHue omnepupoBaTh MOHATHAMHU: HATypalbHOE YHCIIO, ILIEI0E YHUCIIO,
CTETIEeHb C IIeTIbIM MOKa3aTeNeM, KOpeHb HaTypalbHOW CTENEHH, CTENEHb C
palMOHATIFHBIM TTOKa3aTelleM, CTETEeHb C JCHCTBUTEIBHBIM TIOKa3aTeleM,
JorapuM YuCla, CHHYC, KOCHHYC M TaHTEHC MPOMU3BOJBHOTO YHUCIA,
OCTaTOK IO MOJIYJIO, PALMOHAJIBHOE YHCIO, UPPAlMOHAIBHOE YHCIIO,
MHOXECTBAa HATYPaJbHBIX, IENbIX, PpAIMOHAIBHBIX, JIEHCTBHTEIBHBIX
2 YHCeN; YMEHHE UCIIONb30BaTh MPU3HAKU AETUMOCTH, HAUMEHBIINHA 0Ot
JeNUTeNlh W HauMeHblllee o0Iee KpaTHoe, anroput™M EBkimma mnpu
peLIeHUH 3a/1a4; 3HAKOMCTBO C Pa3JIMYHBIMHU MO3UIMOHHBIMU CHCTEMaMH
CUHCIICHUS; YMCHHE BBIOJIHATH BHIYMCIICHUE 3HAUCHUH M TIPeoOpa3oBaHMs
BBIPQKEHUI CO CTemeHsMH M Jorapupmamu, mpeoOpa3oBaHUS APOOHO-
pAallMOHANBHBIX ~ BBIP@KCHHWH; yMEHHE  ONEpPHUPOBATh  MOHATHSIMU:

nocCiaca0BaTCIbHOCTD, apI/I(l)MeTI/I‘-ICCKaH nporpeccust, reoMeTpuiCCKad




mporpeccusi, OCCKOHEYHO YOBIBAaIOIasi TI'e€OMETpHYecKas IPOTPecCHs;
yMEHHUE 3a/1aBaTh IIOCJIEIOBATEILHOCTH, B TOM YHCI€ C IOMOIIBIO
PEKYPPEHTHBIX (OPMYJ; YMEHUE ONIEPUPOBATH MOHATUIMH: KOMILIEKCHOE
YHUCJIO, COMNPSDKEHHBIE KOMIUIEKCHBIE YHWCIA, MOAYJIb U apryMEHT
KOMIUIEKCHOTO  4ucia, (opma  3amucu  KOMIUIGKCHBIX — YHCEN
(reomeTpuueckasi, TPUTOHOMETpPUYECKAass U alredpanyeckas); yMeThb
MIPOU3BOJUTE apU(DMETHUCCKHE JEHCTBHUS C KOMIUICKCHBIMH YHCJIaMU;
MPUBOAUTH MPUMEPHI UCIOIB30BaHUS KOMIUIEKCHBIX YHCEN; ONEPUpPOBATH
NOHATUSAMU:  MaTpuna 2X2  u  3x3, onpefenauTeab  MaTpUIbI,

FCOMeTpI/ILIeCKI/Iﬁ CMBICJI OITPCACIINTEIIA

YMmenue ONCprupoOBaTh IMOHATHUAMHU: pPALUOHAIBHBIC, HWPppalUMOHAJIBHBIC,
IIOKa3aTCJIIbHBIC, CTCIICHHBIC, J'IOl"apI/I(i)MI/I‘leCKI/Ie, TPUTOHOMETPUYCCKHC
YpaBHCHHUA W  HCPABCHCTBA, HNX CUCTEMbI; YMCHHUC OIICpHUPOBATH
HNOHATHUAMUA. TOXIACCTBO, TOXIACCTBCHHOC Hp606p330BaHI/IC, YpaBHCHHC,
HCPAaBCHCTBO, CHUCTCMA ypaBHeHI/Iﬁ N HCPABCHCTB, PaBHOCHUIIBHOCTHb
ypaBHeHPIﬁ, HCpaBCHCTB W CHUCTECM; YMCHHUC PpCHIaATb YpPAaBHCHUA,
HEpPaBCHCTBA M CUCTEMBI C IIOMOLIBIO PA3JIMYHBIX HpI/IéMOB; peuaTb
YpaBHCHH, HEPABCHCTBA W CHCTCMBI C IIAapaMCTpOM; MPUMCHATH
YpaBHCHUA, HEPABCHCTBA, UX CHUCTCMbI IAJId PCHICHHUA MAaTEMAaTUYCCKUX

3aZlaq 1 3aa4 U3 pa3JINIHbIX oOnacreit HAayKHU U peaanoﬁ KHU3HU

YMeHue omnepupoBaTh HOHATHUAMM: (DYHKIMS, 4YETHOCTh (YHKIMH,
NePUOANYHOCTh (YHKIIMH, OrPAaHUYEHHOCTh (YHKIUU, MOHOTOHHOCTh
GyHKLIMH, SKCTpeMyM (yHKIMM, HauOojblllee U HaUMEHbIIEEe 3HAUCHHS
(GYHKIIMM Ha TPOMEXYTKE, HETpEepbIBHAS (PYHKIIMS, aCUMOTOTHI rpaduka
¢byHKLMU, TepBas U BTOpas MPOU3BOAHAS (DYHKIMM, T€OMETPHUECKUN U
¢busznyecKkuil CMbICII NPOU3BOAHOM, TNEepBOOOpa3Has, ONpPEIeTIEHHbII
UHTETpal; YMEHHME HaXOAWUThb ACHUMITOTHI Tpaduka (QYHKIUHU; yMEHHE
BBIUMCISATH  NPOM3BOJAHBIE  CYMMBI, TPOU3BEJIEHHUS, YAaCTHOIO U
KOMITO3UIIMN (YHKIMN, HaXOAUTh ypaBHEHHE KacaTelbHOW K rpaduky
GyHKIIMM; YMEHHE HaxOJIUTh MPOU3BOAHBIE 3JIEMEHTAPHBIX (YHKIIHI;
YMEHHUE HCIONb30BaTh MPOU3BOJIHYIO Ul HCCIeNoBaHUA (YHKUHUH,
HaXOJUTh HauOOJbIIME W HAaUMEHbIIWE 3HA4YeHUs (YyHKIUH; CTPOUTH
rpa¢uKd MHOTOWIECHOB C MCIIOJIb30BaHUEM armnapaTa MaTeMaTH4ecKOro
aHanu3a;, MPUMEHATh MPOU3BOJHYIO Ul HAXOXKJIEHHsS HAWIy4dlIero
pellleHusT B NPHUKIAJHBIX, B TOM YHCIE COLUAIbHO-)KOHOMHUYECKUX H

bu3MYecKuX 3a/adax; HaXOJIUTh TUIOMIAAN U 00BEMBI (DUTYp C TTOMOIIBIO




WHTErpana; MPUBOAUTH MPHUMEPHl MaTEMaTHYECKOIO0 MOJAEITUPOBAHUS C

noMoIbio AuddepeHnnanbHbIX ypaBHEHUH

YMenue onepupoBaTh NOHATUSAME: TpapuK GyHKIMH, 0OpaTHAs (yHKIHS,
KOMITO3HLMS (DYyHKUMH, JTUHEHHas QYHKIMA, KBagpaTH4yHas (QyHKIHS,
pauvoHanbHas (QYHKIUS, CTENeHHas (QYHKUIUS, TPUTOHOMETPUYECKHE
GyHKIMK, OOpaTHBIE TPUTOHOMETPUYECKHE (YHKIUH, MOKa3aTeJabHAs M
Jgorapupmuueckas (yHKIUH; yMEHHE CTPOUTh TpapuKH H3yYEHHBIX
GyHKUMA,  BBIMOJHATH  TIpeoOpa3oBaHus  rpadukoB  (QyHKIUH,
UCTIOJIB30BaTh TPa(UKH Ui W3YYEHHs MPOLECCOB M 3aBUCHMOCTEH, IpU
pelIeHur 33j7a4 M3 APYIHX y4eOHBIX NPEIMETOB M 33/a4 M3 pealbHON
KU3HH; BBIpaXaTh (OpMyJTaMH 3aBUCHMOCTH MEXIY BEIWYHHAMHU;
UCIIONIb30BaTh CBOWMCTBA M TpaduKu (QYHKIMH Ui pelleHHs ypaBHEHHH,
HEpaBEHCTB M 3aJa4 C MapaMeTpamH; H300paxxaTb Ha KOOPIWHATHOM

IIJIOCKOCTHU MHOXKCCTBaA peH_IeHI/Iﬁ ypaBHeHHﬁ, HCPABCHCTB U UX CUCTCM

YMeHue pemiate TEKCTOBBIE 3a/laud Pa3HbIX THUIIOB (B TOM 4YHCIE Ha
IPOLEHTHI, AOJIM U YacTH, Ha JBUXKEHHE, pabOTy, CTOMMOCTh TOBapOB
yCIIyT, HAJOTH, 3a/1a4d U3 00JAaCTH yNpaBlIE€HUs JUYHBIMU M CEMEHHBIMU
(¢uHaHCaMM); COCTaBJISITh BBIPAXKEHUS, YPABHEHMs, HEPAaBEHCTBA U HUX
CUCTEMBI IO YCIIOBUIO 3aJayd, HUCCIEN0BATh IIOJYYEHHOE pELICHUE U
OLIEHUBAaTh IPABIONOAOOHOCTh PE3YNbTAaTOB; YMEHHE MOJEINPOBATH
pealbHBIE CUTyallMM Ha S3bIKE MAaTEMAaTUKH; COCTaBIATH BBIPAYKEHHUS,
YpaBHEHUs, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBHUIO 33J1a4M, UCCIIEI0OBATh
IOCTPOCHHbIE ~ MOJIEIM C  HCIHOJb30BAaHWMEM  ammapara  anreopsl,

WHTEPIPETUPOBATH MTOIYYEHHBIN pe3yiabTaT

YMeHue onepupoBaTh MOHATUSMU: CpelHee apupMeTHUecKoe, MeAHaHa,
HauOoJbIllee U HaUMEHbIlIee 3HAYEHUS, pa3Max, AUCIEepPCUs, CTaHIapTHOE
OTKJIOHEHHE YHCIJIOBOTO HAabOpa; yMEHHE WU3BJIEKaThb, MHTEPIPETHPOBATH
uH(pOpMallKIO, MPEACTAaBICHHYIO B Ta0IUIaX, Ha AUarpaMmax, rpaukax,
OTpaXKAIOIYI0 CBOWMCTBA PEAJIbHBIX IPOLIECCOB U SIBJICHUH; MPEACTABIATh
UHQOpPMALIMI0 C [OMOIIBIO TabMWI W JAuMarpamMM; HCCIEJOBaTh
CTaTUCTHYECKUE JAaHHBIE, B TOM YHCJIE C NPUMEHEHHEM TIpadUUecKux
METO/IOB U JIEKTPOHHBIX CPEICTB; rpaMuecKn MCCIeI0BaTh COBMECTHbIE

HaOJI0ICHNUS C MOMOIIBIO JHarpaMM pacCeUBaHUs U JMHEHHON perpeccun

YMeHHe ONepUpOBaTh IOHATUAMU: CIyYaWHBIA OIBIT U CIIydalHOE

coObITHE, BEPOSITHOCTh CIY4alHOTO COOBITHS; YMEHUE BBIYUCIATH




BEPOSITHOCTh C HCIIOJIB30BAaHUEM TIpaUUecKHX METOJ0B; IPUMEHSThH
GOpMyIBI  CIOKECHHSI U YMHOXKEHHUS BEPOSITHOCTEH, (OpMyIly IMOJIHOM
BeposTHOCTH, hopmyny bepHymm, koMOuHaTOpHBIE (aKThl U (POPMYIIBI;
OIICHUBATh BEPOSTHOCTH pEAJbHBIX COOBITHI, yMEHHE OIEePHUPOBATH
NOHATUSIMH:  CIIydaiiHass BEIIMYMHA, pACHpelelieHHe BEPOSTHOCTEH,
MaTEeMaTHYECKOe OXHJIaHWEe, IUCIEPCHS W CTAHJAPTHOE OTKIOHCHHUE
CIIyyallHOW  BENWYMHBI, (QYHKIUW  paclpeieiieHUs W  IUIOTHOCTH
PaBHOMEPHOTO, TIOKA3aTEJIbHOTO U HOPMAJIBHOTO paclpe/ieieHuii; yMeHnue
UCIIO0JIB30BaTh CBOMCTBA M3YYCHHBIX PACIPEICICHUN JJIs pEIICHUs 3a/1ad;
3HAKOMCTBO C IOHSTHUSMHU: 3aKOH OOJIBIIUX YHCEJ, METOIBI BHIOOPOUYHBIX
UCCIIC/IOBAHMI;, YMEHWE TPUBOJIUTH IPHUMEPHl TPOSBICHHUS 3aKOHA
OOJBIIMX YHUCEI B TMPUPOIAHBIX W OOIIECTBEHHBIX SBJICHUSX; YMCHUE
OIEPHPOBATH TMOHITUSAMHU: COUETAHUE, NEPECTAHOBKA, YUCIIO COYCTAHUH,
YUCII0  TIEPeCcTaHOBOK; OwHOM  HpBIOTOHA; yMEHHE  NPUMEHSTH
KOMOWHATOPHBIC (PaKThl U PACCYXKACHUS VIS PEIICHUS 3ajad; OIICHUBAThH
BEPOSTHOCTH PEATBHBIX COOBITHIA,; COCTABISTh BEPOSITHOCTHYIO MOJIENb U

UHTEPIPETUPOBATH MOJIYYEHHBIA Pe3ysIbTaT

YMeHue onepupoBaTh IMOHATUAMM: TOYKa, MpsMas, IUIOCKOCTH,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYNHA yIJa, IUVIOCKUN YroJj, JBYTPaHHbBIN
yroj, TPEXIPaHHBIA YIOJl, CKPELIUBAIOIIHUECS IPAMbIE, N1apalIeIbHOCTh U
NEPNCHAUKYIIAPHOCTh IPAMBIX H HJ'IOCKOCTGI\/'I, Yroia MeEXay IIpsIMBIMHU,
Yroa MeXAy IpsAMOM U IUIOCKOCTBIO, YroJI MEXIY IUIOCKOCTSAMH,
paccTosiHue OT TOYKH [0 IUIOCKOCTH, PAaCCTOSTHHE MEXAY IPSIMBIMH,
pPacCTOSIHUE MEXKIY IIJIOCKOCTSMH; YMEHHME HCIIOJIb30BaThb IPHU PELICHUU
3aga4 U3Y4YCHHBIC (baKTBI U TCOPEMBI INUNIAHUMETPUHU, YMCHHUE OLCHHUBATH
pasMepbl OOBEKTOB OKPYXKAIOIIEr0 MHpa; CTPOUTh MaTeMaTH4eCKue
MOACIM C TIOMOHIBIO TCOMETPUUCCKHUX MOHATHH U BCJIIMYMH, pPCIIaThb

CBA3aHHBIC C HUMU ITPAKTHYICCKUC 3a1a4Un
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YMeHue omepupoBaTh MOHATUAMU: IUIOIIAAbL (GUIYphl, 00BEM (GUTYpHI,
MHOTOTPaHHUK, MPaBUJIbHBIH MHOTOTPAaHHHUK, CEYEHHE MHOIOIpaHHUKA,
Ky0, mapajuienenuresa, OpuU3Ma, NHpamMuiaa, (uUrypa M IOBEPXHOCTb
BpallleHNs, LMIMHApP, KOHyc, wap, cdepa, miomans chepsl, IUIOMAIb
MOBEPXHOCTH NHUPAMHUBI, TMPHU3MBI, KOHYyca, LWIMHApPA, 00BEM KyOa,
IPSAMOYTOJIBHOTO MapajuleienuIeaa, HUpaMUAbl, MPU3MbI, LHIMHJIPA,
KOHyca, I1apa, pa3BEPTKa MOBEPXHOCTH, CEYEHMsI KOHyca M LMIMHAPA,

napamiCJIbHbIE OCHM HWJIM OCHOBAaHWIO, CCYCHHUEC Iapa, ILIOCKOCTb,




Kacaromasicss cepbl, HWIMHIpPA, KOHYCa; YMEHHE CTPOUTh CEeueHHue
MHOTOTpaHHHKa, W300pakaTb MHOTOTPAaHHUKH, (PUTYpbI U TOBEPXHOCTHU
BpalICHUs, UX CEUEHHUs, B TOM YHCJIE C IOMOIIBIO 3JIEKTPOHHBIX CPEICTB;
yYMEHHUE MPHUMEHSATh CBOMCTBA I€OMETPUYECKUX (UTYpP, CaMOCTOSTEIHHO
dbopMynupoBaTh onpeaeneHus U3ydaemMbIx (PUTyp, BBIABUTATH THIIOTE3bI O
CBOWCTBAaX M TMpH3HAKaX TI'€OMETPHYECKUX (HUTyp, OOOCHOBBIBATH HIIU
OmnpoBepraTh HX; YyMEHHE NPOBOAUTH KiaccUpUKanuioo GuUryp Imo
pa3IMYHBIM TPU3HAKaM, BBIIOJIHATH HEOOXOAMMBIE OTOJHUTEIbHBIC

IMOCTPOCHUA
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YMeHHe  onepupoBaTh HOHSATHSIMH: JIBIDKEHHE B IPOCTPAHCTBE,
NapajuIeIbHBIA TIEPEHOC, CUMMETPHSI Ha TUIOCKOCTH U B TIPOCTPAHCTBE,
MOBOPOT, mpeoOpa3oBaHue Moa00Us, NOA00HBIE GUTYPBI; yMEHHUE
pacmo3HaBaTh paBHBIC W TOJOO0HBIC (DUTYPHI, B TOM YHCJIC B MPHPOJE,
UCKYCCTBE, apXUTEKTYPE; MCIIOJIb30BaTh T€OMETPUUYCCKHE OTHOILICHUS TIPU
pelICHUH 3a/ia4y; HaXOJWTh T'COMETPHYECKHE BEIUYHMHBI (JTMHA, YTOJI,
I0Iaab, 00BEM) TIPU PEIICHUU 3a/1a4 U3 IPYTUX YYCOHBIX MPEIMETOB U
U3 pEaThbHOW JKWU3HU;, YMEHHE BBIUUCISITH TEOMETPUUYCCKUE BEITMYUHBI
(ImMHA, Yroi, IUIOMab, OO0BEM, IUIOMIAAh TOBEPXHOCTH), HUCHOIB3YS
W3YYCHHBIC (OPMYIBI M METOABI, B TOM YHCIE: IUIONA/lb TMOBEPXHOCTH
MUpaMUIbl, TPU3MBI, KOHYCa, HWIMHIpA, MJOHanb cdepsl; 00bEM Kyoda,
NPSIMOYTOJIBHOTO ~ TApaJUIeNICNUIeIa, TUPAMUIBI, TPU3MBI, ITHIMHJIPA,

KOHYCa, l1apa; YMCHHUEC HAXOAUTb OTHOLICHUE 00BEMOB HOI[O6HBIX (l)I/Il"yp
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YMeHnue OINICpHUPOBATH TOHATUAMU: MPAMOYT'OJIbHAA CHUCTECMa KOOPJAWHAT,
BCKTOpP, KOOPAWHATBHI TOYKH, KOOPAWHATBI BCKTOpAa, CymMMa BCKTOPOB,
MMPOU3BCACHUC BCKTOpAa Ha 4YHCJIO, Pa3JI0OKCHUC BCKTOpa II0 6a3I/ICY,
CKaJIIpHOC IMPOM3BCIACHUC, BCKTOPHOC IIPOMU3BCIACHUC, YIroll MCKIY
BCKTOpaMHu; YMCHUC HCIIOJIb30BATb BCKTOpHBIfI u KOOp,Z[I/IHaTHLII\/'I METO
JJI pEHICHUA TrCOMCTPHUYICCKUX 3ada4 U 3aJia4 JpYyTHUX y’—Ie6HBIX opeaAMETOB
YMenue BLI6I/IpaTB MNOAXOOSAIINNA METOI JJIs peliCHud 3ala4i,; TIOHNMaHHC
SHAYUMOCTH MATEMATHUKH B HU3YYCHHU MPUPOJHBIX U 06H1€CTBGHHBIX
nmponeccoB u HBHCHHﬁ; YMCHHUEC pacClio3HaBaTb IPOSBJIICHUC 3aKOHOB
MAaTE€MAaTUKN B UCKYCCTBE, YMCHHUEC IMPUBOAUTH NPUMEPLI MATEMATUICCKUX

OTKPBITUMA POCCUMCKON U MUPOBOM MaTeMaTUYECKOU HAYKH




INIEPEYEHD 2JIEMEHTOB COAEP KAHUS, IIPOBEPAEMbBIX HA EI'D

11O MATEMATHKE

Kon IIpoBepsieMblii 3JIeMEeHT CO/iep:KAHUSA
1 UYucia U BEIYUCICHHS

11 Hatypanbhslie u nensie yncna. [Ipu3Haku JeTMMOCTH LENbIX YHCel

12 Panmonanbupie  ymcina. OOBIKHOBEHHBIE U JIECATHYHBIC JPOOH, MPOICHTHI,
' OeCKOHEUHBIEC IEPUOTUIECKUE IPOOH

13 Apudmernueckuii KOpeHb HATYpAIbHOUW cTereHu. JIeWCTBUS ¢ apupMEeTHIECKUMHU
' KOPHSIMU HAaTypaJIbHOW CTETICHU

14 Crernens ¢ 1enbiM nokaszarenaeM. CTeneHb ¢ pallMoOHalIbHBIM IoKa3aTesieM. CBolicTBa
' CTETICHH

15 CuHyc, KOCHHYC W TaHTEHC YHCIOBOTO apryMeHTa. ApKCHHYC, apKKOCHHYC,
' apKTaHTeHC YHCIIOBOTO apryMeHTa

1.6 Jlorapudwm yucna. JlecaTuyHbie U HaTypajabHbIE JOrapu(MbI

JeiicTBuTtenpHble uucia. ApudMeTHYecKHe onepalud ¢ JIeHCTBUTENbHBIMU
17 yuciaamu. [IpuOnmk€HHble BBIYMCICHUS, TPaBUIa OKPYTJICHUS, IPUKHUIKA U OLEHKa
pe3yJibTaTa BEIYMCIECHUN

1.8 [IpeobpazoBanne BEIpaKEHHIA

1.9 KommnekcHeie uncna
2 VpaBHEHUS ¥ HEPABEHCTBA

2.1 Llenbie U IPOOHO-pAMOHAILHbBIE YPABHEHHSI

2.2 WppanmonansHble ypaBHEHUS

2.3 TpuronomeTpruyeckue ypaBHEHUS

2.4 [Toxa3zaTenbHbIE U JOTapUPMHUUECKUE YPAaBHEHHS

2.5 Lenblie n 1poGHO-palIMOHANIbHBIE HEPABEHCTBA

2.6 WppanuonaibHble HEpaBEHCTBA

2.7 [Toxa3zaTenbHbIe U JOrapuPpMHUUECKIE HEPABEHCTBA

2.8 Tpuronomerpuyeckue HepaBEHCTBA

2.9 CucTemMbl 1 COBOKYITHOCTH YpaBHEHUN U HEPABEHCTB

2.10 VYpaBHEHUsI, HEPABEHCTBA U CUCTEMBI C MapamMeTpaMu

2.11 Marpuiia cucTeMbl TUHEUHBIX ypaBHEHUH. OnpeaennTeab MaTpUILIbI
3 OyHKIMH U TpaduKH




Oynkius, cnocodbl 3ananus ¢yHkuuu. I'padux ¢ynkuun. B3aumuo oOpaTHbIE

3 ¢ynkunu. YétHeie n HeuéTHbIe pyHKuuu. [lepuogumueckue GpyHKIIHI
OO6nactp ompeneneHuss ¥ MHOXECTBO 3HadeHMH ¢yHkuuu. Hymun dyHxmum.
3. [IpomMexxyTKH  3HAKOMOCTOSHCTBA.  [IpOMEXyTKM  MOHOTOHHOCTH  (DYHKIIHH.
' Makcumymbl U MuUHUMyMBbl (yHKIuH. HanGonbliee u HauMeHblllee 3Ha4YeHUE
(GYHKLNHU HAa IPOMEXKYTKE
33 CreneHHas (QyHKLUMS C HaTypalbHbIM M LedbIM Ioka3aTeneMm. EE cBoiictBa u
' rpa¢uk. CBoiicTBa 1 rpaduk KOpHs N-0ii CTETIEHU
3.4 Tpuronomerpudeckue GyHKINHU, UX CBOHCTBA U TpaduKu
3.5 [oxa3zatenpHast u norapudmudeckas GyHKIHH, UX CBOWCTBA U TPaPUKU
36 Touku paspeiBa. AcumMnToTel rpadukoB ¢yHknmii. CBolicTBa  (yHKIHH,
' HETIPEPHIBHBIX HA OTPE3Ke
3.7 [TocnenoBarenbHOCTH, CLIOCOOBI 33JJaHUS TTOCIIEIOBATEIBHOCTEH
3.8 Apudmerndeckast 1 reoMmeTpudeckas mporpeccur. @opmyina CII0KHBIX MPOLIEHTOB
4 Hayana maTemaruueckoro anaiusa
4.1 [TpousBoanas ¢pyukiuu. [IpousBoHbIE FI€MEHTAPHBIX (YHKIIUN
[IpuMeHeHHe MPOM3BOAHOM K HCCIEAOBAaHUIO (GYHKIMA 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, ornepaiuy HajJ MHOKecTBamu. Jluarpammel Ditiepa — Benna
5.2 Jloruka
6 BeposTHOCTB M cTaTUCTHKA
6.1 OrmncarenbHas CTATHCTHKA
6.2 BepositTHOCTB
6.3 Kombunatopuka
7 Teomerpust
7.1 @Durypsl Ha MIOCKOCTH
7.2 [IpsiMble 1 TIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHUKu
7.4 Tena v MOBEPXHOCTH BpAIICHUS
7.5 KoopauHatel 1 BEKTOPHI




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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