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IMNOACHUTEJIBHASA 3AIINCKA

VYueOnslil Kypc «Anredpa U Hayajga MaTeMaTHYECKOTO aHAIIU3a» SIBISAETCS OJHUM
U3 Haubosee 3HaYUMBIX B MPOTPAMME CPEIHEro OOIIEro 0Opa3OBaHMS, MOCKOJIBKY, C
OJIHOM CTOPOHBI, OH OOEeCHeYMBAeT HMHCTPYMEHTAJIbHYIO 0a3y [UIsi HM3y4yeHUs: BCEX
€CTECTBEHHO-HAYUYHBIX KypCOB, a C JpYrod CTOpOHBI, (OPMHUPYET JIOTHUYECKOE W
abCTpaKkTHOE MBIIUIEHHE OOYy4yalolUuXcsl Ha YpPOBHE, HEOOXOAUMOM JJisi OCBOCHMSI
uH(OPMATUKH, OOIIECTBO3HAHUS, HCTOPUM, CIOBECHOCTH W JIPYyTrUX IUCIHUIUIMH. B
paMKax JaHHOTO y4yeOHOro Kypca o0ydaroluecs OBJAJeBAIOT YHHUBEPCAIbHBIM S3BIKOM
COBPEMEHHON HayKH, KOTOpas (OpMyIupyeT CBOM JOCTH)KEHHS B MAaTEMaTUYECKON
dbopme.

VY4eOHbIil Kypc areOpbl 1 HaYall MAaTEMaTHYECKOTO aHaIN3a 3aKJIaJbIBACT OCHOBY
JUIsl  YCHEIIHOTO OBJAJCHUS 3aKOHaMH (U3UKH, XUMHUHU, OHUOJOTHH, TOHUMAHUS
OCHOBHBIX TEHJEHUUN pa3BUTHA SKOHOMUKHM M OOIIECTBEHHOM JKWU3HM, IO3BOJISET
OPUEHTUPOBATHCS B COBPEMEHHBIX TU(POBBIX U KOMIBIOTEPHBIX TEXHOJIOTHIX, YBEPEHHO
UCIIOJIb30BaTh UX I JallbHEUIIero oOpa3oBaHMs U B MOBCEIHEBHOW *U3HU. B TO ke
BpEMs OBJIaJIeHUE AOCTPAKTHBIMU U JIOTHYECKH CTPOTMMM KOHCTPYKUHMSMHU aiareOpnl u
MAaTeMaTH4YEeCKOTO  aHajln3a  pa3BUBAaCT YMEHHME  HAXOIWTh  3aKOHOMEPHOCTH,
000CHOBBIBaTh HUCTHUHHOCTb, JIOKa3bIBaTh YTBEPXKICHUS C TIOMOIIBI0 HHAYKIHH U
paccyxaarb  JENyKTUBHO,  HCIIOJIb30BaTh  0000mIeHWE U KOHKPETH3AIHIO,
abcTparupoBaHue U AaHAJIOTHIO, (POPMUPYET KPEaTUBHOE U KPUTHUECKOE MBIIIJICHUE.

B xone u3yuenus yueOHoro kypca «Anredpa v Hadajia MaTeMaTHYECKOrO aHaIu3a
oOyyaromyecs MoJy4aioT HOBBIHM ONBIT PEIICHUS MPUKIAIHBIX 33/1a4, CAMOCTOSATEIHHOTO
IIOCTPOCHHSI MAaTeMaTHYECKUX MOJENEH pEalbHbIX CHTYyallUid, HWHTEpIpEeTalun
MIOJIyYEHHBIX PELICHUI, 3HAKOMSATCS C TPUMEpaMU MaTEMaTUYECKUX 3aKOHOMEPHOCTEN B
IPUPOJIE, HAYKE U HUCKYCCTBE, C BBIJAIOLIMMUCA MAaTEMATUYECKUMHU OTKPBITHSMH U UX
aBTOpaMHU.

VY4ueOHbIii Kypc o00JagaeT 3HAYUTENbHBIM BOCIHUTATENbHBIM  MOTEHIUAJIOM,
KOTOpBIM  peanu3yercs Kak d9epe3  ydeOHBI  MaTepuall, CIocOoOCTBYIONIUI
(GOpMUPOBAHUIO HAYYHOTO MHUPOBO33PEHUS, TaK U Uepe3 cHenudpuky ydeOHOi
JICSITEIbHOCTH, TpeOyroieit MPOAOJKUTETBHON KOHLEHTpalUuu BHUMAaHMS,
CaMOCTOSITEIbHOCTH, AKKYPAaTHOCTH ¥ OTBETCTBEHHOCTH 3a MOJYYEHHBIN pe3yJIbTar.

B ocHoBe meroauku oOydeHus anreOpe M HadajgaM MaTEMaTHYECKOTO aHaIu3a
JICKUT JIEATEIbHOCTHBIN MPUHIIUAI 00 yUEHHSI.

B crtpyktype yueGHOro kypca «Anre6pa M Hauyajga MaTeMaTUYECKOTO AHAIU3a»
BBIJICJICHBI CIIEAYIOIIHUE COACPKATEIbHO-METOAUYECKUE JIMHUM: «UKUCIa U BEIYUCICHUS,
«DyHKIIMM U Tpapukn», «YpaBHEHHS M HeEpaBeHCTBa», «Hauama maTtematmdeckoro
aHanu3a», «MHoOXkecTBa M JIOTMKa». Bce OCHOBHBIE COJEpKATEIbHO-METOANYECKUE
JMHUM U3Y4YaloTCsl Ha MPOTSIKEHUM JABYX JIET OOydeHHUs Ha YpPOBHE CpeHero oOuiero
0o0pa3oBaHusl, €CTECTBEHHO JOMOJHASA APYr Apyra W MOCTENEHHO HACHIASICh HOBBIMU
TeMaMu U pasnenamu. J[aHHBINH y4eOHBIM KypcC SIBISIETCS MHTETPATHUBHBIM, ITOCKOJIBKY
o0benHseT B cebe coaepKaHhe HECKOIbKUX MaTeMaTHYeCKUX IUCIUIUIMH, TaAKUX KaK
anredpa, TPUrOHOMETPUS, MATEMAaTUUECKUI aHAIM3, TEOPUSI MHOXKECTB, MaTEMaTHYECKasI
noruka u apyrue. ITo Mepe Toro kak oOyuaromuecs OBJIAJEBAIOT BCE Ooiiee MIMPOKUM
MaTeMaTHYEeCKUM  ammapaToM, |y HHX  [OcJeloBareiabHO  (GopMupyeTcs U
COBEPIICHCTBYETCS YMEHUE CTPOUTh MATEMAaTHYECKYIO MOJENb PEabHOM CUTYalluH,
NPUMEHSTh 3HAHUS, TOJYYCHHbIE NPU H3YYEHHUH YUEOHOrO Kypca, Uil peIIeHHUs



CaMOCTOSITETPHO  CHOPMYJIMPOBAHHOW  MaTeMaTHYeCKOW  3ajadd, a  3aTeM
UHTEPIPETUPOBATH CBOW OTBET.

CopepxaTellbHO-MEeTOIMYeCKass JIMHUSA «Yuciaa W BBEIYHCICHUS» 3aBEpIIacT
(dbopMHpOBaHNE HABBIKOB MCTIOIB30BAHUS JIEHCTBUTEIBHBIX YUCEI, KOTOPOE OBLIO HAYATO
Ha ypOBHE OCHOBHOTO 001Iero oOpa3oBanus. Ha ypoBHe cpemHero odmiero oopa3oBaHus
0coboe BHMMaHHWE yAenseTcsl (OpMUPOBAHUIO HABBIKOB DPAIMOHAIBHBIX BBIYHACICHUH,
BKITIOYAIOIINX B C€OS MCIONB30BaHUE PA3NUYHBIX (POPM 3aIHUCH YWCIIA, YMEHUE JENIaTh
NPUKH]IKY, BBITIOTHATH TPUOIMKEHHBIC BRIYUCIICHUS, OIICHUBATh YHCIIOBBIC BBIPAKCHHS,
paboTaTh ¢ MaTeMaTHYeCKMMH KOHCTAHTAaMHU. 3HAKOMBIE OOYYarOIIMMCS MHOXECTBA
HATypaIbHBIX, IIEJBIX, pPAIMOHATBHBIX W JCHCTBUTEIBHBIX YHUCEN JOIOJHSIOTCS
MHOKECTBOM KOMIUICKCHBIX YHCel. B KaKIOM M3 ATUX MHOXKECTB PaccMaTpUBAIOTCS
CBOWMCTBEHHBIC €My cClenu(pUYeCKHe 3aJadydl ¥  Olepaluu: JCJCHHE Haledo,
ONEPUPOBAHME OCTATKAMU HA MHOXECTBE IICJBIX YHUCEN, OCOOBbIe CBOWCTBA
paIMOHATBFHBIX W HMPPAIMOHATBHBIX YHCEN, apu(PMETHUECKHE OIepalud, a TaKKe
U3BJICUCHUE KOPHS HATypaJbHOW CTENEHM HAa MHOXKECTBE KOMIUICKCHBIX YHCEIL.
bnaromapst mociieoBaTeIbHOMY —PACIIMPEHHUI0 Kpyra HCIOJNB3yeMbIX YHCET U
3HAKOMCTBY C BO3MOKHOCTSIMH WX TPUMEHEHHUS [UIS PEIICHUS pa3uYHbIX 3a7ad
dbopMupyeTcs TPEACTABICHHE O CIUHCTBE MaTEeMaTHKA KaK HAyKH W €€ pOolH B
TIOCTPOCHUHM MOJEJICH peaJbHOTO MHpa, IMUPOKO UCIONB3YIOTCS 0000IIeHHEe W
KOHKPETH3aIHSI.

Jluaus «YpaBHEHUS U HEPABEHCTBA» PEATH3YETCS Ha MPOTSHDKEHUH BCETO O0yUEHUS
Ha YpOBHE CpeHEro 00Iero oOpa3oBaHusl, MOCKOIbKY B KaxKJaoM pasnene [IporpamMmbr
MPEeyCMOTPEHO pEIIeHHe COOTBETCTBYIOMIMX 3ajady. B pesynpTaTe oOydaromuecs
OBJIAJICBAIOT PA3JIMYHBIMA METOJAMHU PEIICHUS PAUOHAIBHBIX, HPPAIHOHATBHBIX,
MOKA3aTeIbHBIX, JOTAPU(PMUICCKUX U TPUTOHOMETPUUICCKUX YPAaBHCHHI, HCPABCHCTB U
CHUCTEM, a TaKXKe 3ajay, cojaepkamux mapamerpbl. [lodydeHHBIE yMEHHSI HIUPOKO
UCTIONIb3YIOTCS TIPU UCCIIEIOBAaHUU (DYHKIMI C MOMOIIBIO MTPOU3BOJIHOM, IPU PEIICHUU
NPHUKIAIHBIX 3a7a4 W 3aJa4 Ha HAXO0XJICHHEC HAWOOJBIIMX W HAUMEHBIIUX 3HAYCHUI
dbynkiuu. JlaHHas conepikarenbHas JHHHS BKIOYaeT B cebs Takxke (opMUpOBaHHE
YMEHHUI BBIMONHATH pacdy€rbl 1o ¢opMynaMm, mnpeoOpa3oBaHus palMOHAIBHBIX,
UPpPAIMOHAIBHBIX W TPUTOHOMETPHUYECKHX BBIPAKEHUH, a TakKKe BBIPAKCHUH,
COJIepXKaIllUX CTeNeHW U Jorapudmel. brmaromaps u3y4eHHI0 anreOpandecKoro
MaTepuaia MPOUCXOJUT JalbHEWIIee pa3BUTHE AITOPUTMHUYECKOTO M aOCTPAKTHOTO
MBIIIICHUS 00yJaromuxcs, GOpMUPYIOTCS HABBIKU JCTYKTUBHBIX PACCYKICHHUH, paOOTHI
C CHMBOJIbHBIMH (hOpMaMH, MPEJACTABICHHUS 3aKOHOMEPHOCTEH M 3aBHCHMOCTEH B BHJIC
pPaBEHCTB W HepaBeHCTB. AunreOpa mnpemiaraet 3(QQGEKTUBHBIE WHCTPYMEHTHI IS
pEIIeHUs MPAKTUYECKUX U €CTECTBEHHO-HAYYHBIX 33]1a4, HATJISAHO IEMOHCTPUPYET CBOU
BO3MOYXHOCTH KaK SI3bIKa HAyKH.

ConmepxaTenbHO-MeTOIMYEeCKass  JinHUA ~ «DyHKIMM W rpaduKM»  TECHO
NEPeIUIeTaeTCs ¢ IPYTUMH JIMHUSMU y4eOHOTO Kypca, MOCKOJIBKY B KaKOM-TO CMBICIIE
3aa€T  TOCJENOBAaTEeIbHOCTh  WM3Y4YeHHs ~ MmaTepuaina. V3yueHue  CTENEeHHOM,
TIOKa3aTeIbHOM, JIOTAPU(PMHUUECKON W TPUTOHOMETPHUUYECKUX (DYHKIMH, WX CBOHCTB H
rpadukoB, uUCHONBb30BaHWe GQYHKIUNA I pENIeHHus 3a1ad U3 JIPYTUX y4eOHBIX
PEIMETOB U PEATbHON KU3HU TECHO CBS3aHO KaK C MAaTEMaTUYSCKUM aHAIM30M, TaK U C
pelleHueM ypaBHEHHM H HepaBeHCTB. [Ipm 3ToM Oonblioe BHUMAHUE YACSICTCS
(GOpMHUPOBAHUIO YMEHHUsS BBIpAKATh (OPMYyJaMH 3aBUCUMOCTH MEXAY pPa3IuYHBIMH
BEJIMYMHAMH, WCCIEAOBATh TOJyYeHHBbIE (YHKIUU, CTPOUTh WX Tpaduku. Martepuan



ATOM COAEpPKATEIbHON JIMHUU HAIlEJICH Ha Pa3BUTHE YMEHHI U HAaBBIKOB, IMO3BOJISIFOLIUX
BBIpa)XaTh 3aBUCHMOCTH MEXIY BEIHMYMHAMH B Pa3IUYIHOM (opMe: aHaTUTHUYECKOH,
rpaduueckoil u cinoBecHOM. Ero uzydeHnue crnocoOCTBYET pa3BUTHIO aIrOPUTMHYECKOIO
MBIIICHUS], CIOCOOHOCTH K 000OIIEHUIO U KOHKPETU3AI[UH, UCIIOJIb30BAHUIO aHATIOTUH.

ConepxarenbHass JuHUS «Hauvama wMaTeMaTM4ecKoro aHajin3a» IO3BOJISIET
CYIIECTBEHHO paCIIUPUTh KPYr Kak MaTeMaTHMYeCKMX, TaK M MPUKIATHBIX 3a/ad,
JIOCTYTIHBIX O0YyYarolMMCs, TaK KaK y HUX MOSBISAETCS BO3MOXHOCTh CTPOUTH rpaduKu
CJIOKHBIX (PYHKIIUH, OTIPENCATh UX HAWOOJBIINE W HAUMEHBIINE 3HAYEHUS, BHIYUCIIATH
miomaad Guryp u o0BEMBI Te, HAXOIUTh CKOPOCTH M YCKOpEHHUs TpoiieccoB. JlaHHas
cojiep)KaTebHas JIMHUSI OTKPHIBAET HOBBIE BO3MOXKHOCTH MOCTPOCHUSI MaTEMAaTHUYECKUX
MOJICJIE peajbHBIX CUTyalluid, TIO3BOJSICT HAXOJWTh HaWJIydlllee pEHIeHuEe B
MPUKJIAJAHBIX, B TOM YHCJE COLMAIbHO-’KOHOMUYECKHUX, 3aJadyax. 3HAKOMCTBO C
OCHOBaAaMH MAaTEMaTHYECKOT'O0 aHaJM3a CIIOCOOCTBYET Ppa3BUTHIO  aOCTPAKTHOTO,
bopMaIbHO-TOTUUECKOTO W KPEaTUBHOTO  MBINLICHUS, (OPMUPOBAHUIO YMEHHI
pacro3HaBaTh IMPOSBJICHUS 3aKOHOB MaTEMAaTHMKU B HayKe, TEXHHKE M HCKYCCTBE.
OOyuJaroryecs y3HalOT O BBIJAIONIUXCS PE3yibTaTaxX, MOJIYYCHHBIX B XOJE pPa3BUTHS
MaTeMaTHKU KaK HayKH, U 00 UX aBTOpax.

ConepxarenbHO-MeToauYecKas TUHUS «MHOXeCTBa U JIOTHMKa» BKJIIOYaeT B ceOs
AJIEMEHTHI TEOPUHU MHOKECTB M MaTeMaTH4YECKOM JIOTUKU. TeopeTHKO-MHOKECTBEHHbIC
MPEJCTAaBICHUS TPOHU3BIBAIOT BECh KypC MIKOJIBHOM MAaTEeMaTHMKU M Mpeajiararot
Han0oJyiee yHUBEpCATbHBIN S3bIK, OOBENUHSIONIMNA BCE pa3feibl MaTeMaTHKu U €€
MIPUJIOKEHUM, OHU CBSI3BIBAIOT pa3HbIe MATEMATUYECKUE TUCIUTIIMHBI U UX MPUIOKECHUS
B eauHoe 1enoe. [loaTomMy BaKHO [daTh BO3MOXHOCTH OOydYaromiemycs IMOHUMATh
TEOPETUKO-MHO>KECTBEHHBIN S3BIK COBPEMEHHON MaTEeMaTHUKH M UCIOJIB30BaTh €0 s
BBIpOXXCHUSI CBOMX MBICIEH. J[pyruM Ba)KHBIM MPU3HAKOM MaTEMAaTUKH KaK HAayKu
cleayeT TMpU3HATh CBOWCTBEHHYIO €M CTpPOrocTh OOOCHOBAaHHMH U  CJEJAOBaHUE
OmnpeAeAEHHBIM MpaBUjiaM TOCTPOCHUS JI0KA3aTEIbCTB. 3HAKOMCTBO C JJEMEHTaMHU
MaTeMaTHYEeCKON  JIOTUKM  CHOCOOCTBYET  Pa3BUTUIO  JIOTHUECKOTO  MBIIUICHHS
00ydJarmuxcsi, TMO3BOJIIET UM CTPOUTH CBOM PACCYKIIEHUS Ha OCHOBE JIOTUYECKUX
npaBuil, GOPMHUPYET HABBIKM KPUTUUECKOTO MBIIIICHUS.

B ydueOHOM Kypce «Anrebpa u Havyalla MaTeMaTHYECKOTO aHAIN3a» MPUCYTCTBYIOT
OCHOBBI MaTE€MaTHYECKOTO MOJIEIUPOBAHUS, KOTOpPhIE TMPHU3BaHBI CIOCOOCTBOBAThH
(GbOpMUPOBAHUIO HABBIKOB TOCTPOCHHUS MOJIEIECH peaabHBIX CUTYyAIlMi, HCCIICOBAHUS
ATUX MOJENEe C TMOMOULIbI0 afmapara ajiredpsl M MaTeMaTH4eCKOTO aHalln3a,
WHTEpIpETAIlUU TOJIYyUYCHHBIX PE3ylbTaTOB. Takue 3aJaHusl BIUICTCHBI B KaXKIbIA M3
pa3neNoB MPOrpaMMbl, TOCKOJIBKY BeCh Marepuan Y4eOHOTO Kypca IIUPOKO
UCIIONB3YETCs JUIsl  pEeLICHUs] TPUKIAAHbIX 3amad. [lpu  pemieHun  pealibHBIX
MPaKTUYECKUX 3a/Jau oOydaronuecs pa3BUBAIOT HAOJIOIAaTEIbHOCTh, YMEHHE HAXOJHUTh
3aKOHOMEPHOCTH,  aOCTparupoBaThCs, HCIIOJNH30BaTh  aHAJNOTHIO, O0000IaTh W
KOHKPETU3UPOBaTh Tpobsiemy. JlesTeNnbHOCTh 10 (OPMUPOBAHUIO HABBIKOB PEIICHUS
NPUKJIAIHBIX 3a7ad OPTaHM3yeTCs B MPOIecce M3Y4YEHHUs BCEX TeM Y4YeOHOro Kypca
«Anrebpa ¥ Havyalla MATEMaTHIECKOTO aHAIIA3a.

Ha w3yuenue ydyeOHOrO Kypca «AnreOpa W Hadajsa MaTEMATHYECKOTO aHAIHM3a
orBoamTcs 272 daca: B 10 kimacce — 136 gacoB (4 yaca B Heneno), B 11 kmacce — 136
JacoB (4 yaca B HEJIENIO).



COJEPKAHUE OBYYEHUA
10 KJTACC

Yuciia 1 BBIYUCICHUSA

Pammonanbubie uynciaa. OOBIKHOBEHHBIE M JAECATUYHBIE JpOOM, TPOLIEHTHI,
OecKoHeuHble nepuoanyeckue npoou. IlpuMenenne nqpoOeil 1 NpOIEHTOB ISl pEeLICHUS
IPUKJIAIHBIX 33/1a4 U3 PA3JIMYHBIX OTPACIIEC 3HAHUHN U pealbHON KU3HU.

JeiictBuTenbHble  4yncna.  PanuMoHanbHBIE M MppalMOHAIBHBIE  YHCIIA.
Apudpmernyeckue onepalnuu ¢ ACUCTBUTEIbHBIMU YUCIaMUd. Moayib JEHCTBUTENBHOIO
yyciia U ero cBoiicta. [IpnbnmkEHHbIE BBIYMCIEHUS, IPABUJIA OKPYTJICHHS], IPUKHUIKA U
OLICHKA pe3yJIbTaTa BIYUCIICHUN.

Crenenp ¢ nensiM nokazareneMm. bunom Herorona. Mcnone3oBanne noaxonsmei
GopMbI 3amUCH JEWCTBUTEIBHBIX YMCEN JJI pELIEHUs MPaKTUYECKUX 3adad |
IPEICTABICHUS JAHHBIX.

ApudmeTrnyeckuii KOpeHb HaTypaJIbHOM CTENEHH U €ro CBOMCTBA.

Crenenb C pandOHAIBHBIM IIOKa3aTeleM M €€ CBOMCTBA, CTENEHb C
JNICUCTBUTEIILHBIM ITOKA3aTEIIEM.

Jlorapupm uymcna. CpoiictBa sorapudma. JleciTUuHBIE M  HATypaibHbIE
JorapuMel.

CHuHyC, KOCHMHYC, TAaHI'€HC, KOTAaHI€HC YHCIOBOTO AaprymMeHTa. ApKCHHYC,
APKKOCHHYC U apKTaHI'€HC YUCIIOBOTO apryMEHTA.

YpaBHEeHUsS] M HEPABEHCTBA

ToxnecTBa M TOXKIECTBEHHbIE MPEe0Opa3OBaHUs. YpaBHEHUE, KOPEHb ypaBHEHUS.
PaBHOCWIIBHBIE ~ ypaBHEHUsT M  ypaBHEHHs-ciencTBHs. HepaBeHCTBO, penieHue
HEPaBEHCTBA.

OCHOBHBIE METOJbl pEIICHUS LEIBIX U JIPOOHO-PAllMOHAIBHBIX YpPaBHEHHHA WU
HEpaBEHCTB. MHOIOUYJIEHBI OT OJJHON NMEpEeMEHHOM. /leeHne MHOrowIeHa Ha MHOTO4YJIEH
c octatkoM. Teopema besy. MHorounens! ¢ nensiMu ko3 duiuentamu. Teopema Buera.

[TpeoOpazoBaHMs YUCIOBBIX BBIPAKEHUH, COIEPIKAIINX CTETIEHU U KOPHH.

Hppaunonanbusle ypaBHEHUs. OCHOBHBIE METOIbl PEUICHUS HPPALMOHAIBHBIX
YpaBHEHUU.

[ToxazarenpHple ypaBHEHUs. (OCHOBHBIE METOJbl PpEUIEHUS IOKAa3aTEIbHBIX
YPaBHEHMH.

[TpeoGpa3oBanue BoIpaKeHH, CogepKaIIUX JIOTapu(MBbl.

Jlorapupmuueckue ypaBHeHHs. OCHOBHBIE METO/bI PEIICHHUS JOrapu(pMUUECKHX
YPaBHEHMH.

OcHoBHbIE TPUTOHOMETPUUECKUE (bopMyIbIL. [IpeoGpaszoBanue
TPUTOHOMETPUYECKHUX BBIPAXKEHUN. PellleHne TpuroHoMeTpuYECKUX ypaBHEHUM.

Pemenne cucrem JMHEHHBIX YypaBHEHMM. Marpuma CUCTEMBl JIMHEWHBIX
ypaBHeHM. OrnpeaenuTens MaTpullbl 2X2, €ro reéoMeTPUYECKH CMBICI M CBOWCTBA,
BBIUHCIICHUE €r0 3HA4YEHMs, NPUMEHEHUE OIpPENEIUTENsd [ PEIICHUS CHCTEMBbI
JIMHEHHBIX YpaBHEHHU. PellleHne NpUKIIaIHbIX 3a1a4 C IMOMOIIbI CHCTEMBI JIMHEHHBIX
ypaBHeHu. HccinegoBaHne TOCTPOEHHOW MOJEIM C  THOMOUIBIO  MaTpull H
OIPEIICIIUTENEH.



[TocTpoeHne MaTeMaTUYECKUX MOJENEH peallbHOW CUTyalduH C TOMOUIBIO
YpaBHEHUW W HepaBeHCTB. lIpuMeHeHHe ypaBHEHMII W HEpPABEHCTB K PEIICHUIO
MaTEeMaTHYECKHUX 3a/1a4 1 33a4 U3 pa3INdHbIX 00JIacTell HAyKN U peaibHOU KU3HU.

DOyHKUHMU U TPaPUKH

OyHKIMA, CcmocoObl 3amaHus  (QyHKIWA. B3aumHO oOpaTHBIE  (YHKIIHH.
Kommosumus ¢pyuaknuit. I'paduk GyHKImu. DneMeHTapHbIe MpeoOdpa3oBaHus rpaduKoB
GyHKIUI.

OOGunacte ompezeneHds W MHOXECTBO 3HaueHud ¢yHkuuu. Hymn Qyskumu.
[IpomexxyTku 3HaKomocTosHCTBA. Y&THble M Heu€THbIe GyHKIUH. [lepuoamueckue
¢ysxuuu. [IpoMexyTku MOHOTOHHOCTH (pyHKIIMH. MaKCUMyMbl U MUHUMYMBI (DYHKITHH.
Haubonpiiee n HauMeHblee 3HaYeHUs! PYHKIUU Ha POMEXYTKE.

JluneitHasi, KBaapaTH4Has U JpOOHO-IMHEHHas (yHKUUUA. DJeMEHTapHOe
UCCJIEIOBAaHUE U TIOCTPOCHUE UX IPaUKOB.

CreneHHass (yHKIUS C HaTypaldbHBIM M LEJIbIM TokazareiaeMm. EE cBoiicTBa u
rpaduk. CBoiicTBa U rpaduk KOpHS N-0il cTeneHu Kak (YHKUUU OOpaTHOW CTETEeHH C
HATypaJIbHBIM [TOKA3aTEeJIEM.

[ToxazarenpHass W Jorapudmuueckas (QyHKUMU, HUX CBOWCTBA M TIpauKu.
Hcnonb3oBanue rpa@ukoB GyHKIUN I PEIICHUS YPaBHEHHI.

TpuronoMmerpudeckasi OKpYKHOCTb, ONPEIEICHIE TPUTOHOMETPUUECKUX (YHKITUH
YHCJIOBOTO ApryMEHTA.

OyHKIMOHATIbHBIE 3aBUCUMOCTH B pEaNbHBIX Ipoueccax U sBiaeHusx. ['paduxu
peanbHbIX 3aBUCUMOCTEH.

Hayana matemaTu4eckoro anajamusa

ITocnenoBaTeabHOCTH, CHOCOOBI  3aJaHUs  IIOCJIEOBATEILHOCTEH. MeTox
MaTeMaTU4YEeCKOM WHAYKIMH. MOHOTOHHBIE W OrpPaHUYEHHBIE IIOCIJIEIOBATEIBHOCTH.
HcTopust BOSHUKHOBEHUSI MATEMaTHUECKOT0 aHAJIN3a KaK aHAJIN3a OECKOHEYHO MaJIbIX.

Apudmernyeckass U TeoOMeTpUYecKas mporpeccuu. beckoHeuHo yObIBaromas
reometrpuueckass mnporpeccus. Cymma OeckOHEYHO YObIBaroleil TreoMeTpruuecKon
nporpeccuu. JIMHEWHBIM W SKCIOHEHIUANbHbIA pocT. Yucmo e. dopMyna CIOXKHBIX
IIPOLICHTOB. cnosb30BaHue MPOTPEeCcCUU Ul PEIICHMS PEABbHBIX 3a1ad IPUKIALHOTO
Xapaxrepa.

HenpepbiBHbIe (QyHKUIHUM M WX CBOMCTBA. TOUKHM pa3pbiBa. ACUMOTOTHI IpaUKOB
¢ynkuuii. CBoiicTBa (YHKIMI HENpPephIBHBIX Ha OTpe3ke. MeToJ HMHTEpBaioB JUIS
pemieHus] HepaBeHCTB. [IpuMeHeHHe CBOWCTB HENPEPHIBHBIX (YHKIMUA IS pELICHUS
3a/1a4.

[lepBas u BTOpas mpousBoAHble (GyHKIMU. OnpeneneHue, TeoOMETPUYECKUd U
¢u3nvecKkuii CMBICT MPOU3BOIHON. Y paBHEHHE KacaTelbHOHN K rpapuKy (QyHKIIUH.

[TpousBonHble 31eMeHTapHbIX (yHKUMNA. [IpomsBogHas CyMMbl, MpPOU3BEICHUS,
YaCTHOT'O U KOMIO3UIUU QYHKIUH.

MHo:xecTBa M JIOTHKA

MHoecTBO, onepaluy HaJl MHOXKECTBAMU M UX CBoicTBa. Jlmarpammsel Diinepa—
Benna. [IpuMeHeHHEe TEOPETHKO-MHOKECTBEHHOI'O amnmnapara JUuisi ONMCAaHUS PEeaIbHBIX
IPOIIECCOB U SIBIICHUH, IPH PEIIEHUH 33/1a4 U3 IPYTHX y4EOHBIX IPEIMETOB.

Onpenenenue, TeopemMa, CBOMCTBO MaTeEMaTHUYECKOIO OOBEKTa, CIEICTBHUE,
JI0Ka3aTeJIbCTBO, PABHOCUJIBHBIE YPABHEHUS.
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Yucna v BbIYUCICHUS

Harypanbnsie n nensle uyncna. [Ipumenenne npu3HaKkoB AEIMMOCTH LEINIBIX YHCET,
HanOoubiuit o0muit genutens (qanee — HOJl) n HauMmensbliiee oOliiee KpaTHOE (fanee —
HOK), octatkoB o Moy, anroputMma EBkinnia 1 pelieHus 3a1a4 B HENbIX Ynciax.

Kommiekcueie uuncia. AnreOpaumdeckass U TpUTOHOMeTpHueckas (OpMbl 3arucu
KOMIUIEKCHOTO uucia. ApudmeTnueckue onepanuy ¢ KOMIUIEKCHBIMH —YHCJIAMHU.
N300pakeHne KOMIUIEKCHBIX YHCENl Ha KOOpJAuHATHOM rmiockoctu. dopmyna Myaspa.
KopHu n-o0il creneHyn nM3 KOMIUIEKCHOTO uucia. [IpuMeHeHne KOMIUIEKCHBIX Yucen IS
penieHns (pU3NYEeCKuX U FeOMETPUUECKUX 3a/1ay.

YpaBHeHUs U HEPABEHCTBA

Cucrema M COBOKYITHOCTh YPaBHEHUN M HEPABEHCTB. PaBHOCHIIBHBIE CHCTEMBI U
CHUCTEMBI-CJIeICTBUS. PaBHOCHIIbHBIE HEPABEHCTBA.

OTt60p KOpHEHN TPUTOHOMETPUYECKUX yYpaBHEHUN c IIOMOIIBIO
TPUTOHOMETPUUYECKON OKPYKHOCTH. Perienre TpuroHoMeTpu4ecKux HEpaBEeHCTB.

OCHOBHBIE METO/IbI PEILICHUS T0KA3aTEIbHbBIX U JIOTapU(PMUUECKUX HEPABEHCTB.

OcCHOBHBIE METO/IbI PELLIEHUSI UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJBl pEIICHHS CHCTEM M COBOKYNHOCTEH pPalMOHAIbHBIX,
UppalMOHANIBHBIX, TOKA3aTEeNbHBIX U JIOTApU(PMUUECKUX YPaBHEHUI.

YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C ITApaMETPAMHU.

[IpumeHeHre ypaBHEHMH, CHUCTEM W HEPABEHCTB K PEUICHUI0 MaTeMaTHYECKHX
3aja4 M 337a4 M3 Pa3NMYHbIX oOjacTell HAyKM W peajbHOW >KU3HH, MHTEPIpeTalus
NIOJIyYE€HHBIX PE3YJIHTATOB.

DyHKIMU U TPaPUuKH

I'papuk xommoszuumu (QyHkumil. ['eomerpuueckue o00pa3bl ypaBHEHHH U
HEPABEHCTB Ha KOOPJAMHATHOMN IIOCKOCTH.

Tpuronomerpudeckue GyHKIIUH, UX CBOMCTBA U TPaPUKH.

['padmueckue MeToAbl pellieHus ypaBHEHUM U HepaBeHCTB. ['paduueckre mMeTozbl
pelIeHNs 3a/1a4 C TapaMeTPaMH.

Hcnonp3oBanue rpaukoB (GYHKIMHA JUII  UCCIEAOBAaHUS  IPOLECCOB H
3aBUCUMOCTEH, KOTOpbI€ BO3HHMKAIOT MpU pEUIeHUH 3aJad U3 JPYrux yueOHBIX
IIPEAMETOB U PEAIBHON KU3HHU.

Havana maTtemaTn4eckoro anajamsa

[IpumeHeHre MPOM3BOJHON K HCCIEAOBAaHUIO (YHKIMA HAa MOHOTOHHOCTh H
sKcTpeMyMbl. Haxoxaenne HauOONbIIEr0O M HAUMEHBIIETO 3HAYEHWH HENpepbIBHON
(byHKIMK Ha OTpPE3KE.

[IpumeHeHre TNPOU3BOAHOW JUISI HAXOXKJEHUS  HAWIY4lIero peuieHus B
MPUKJIAJHBIX 3a/ladax, IJs ONPENEJeHUs CKOPOCTH M YCKOPEHUs Ipoliecca, 3aJaHHOTO
dbopMynoit mnu rpaguKom.

[lepBooOpa3Hasi, OCHOBHOE  CBOWMCTBO  mepBooOpa3HbIX.  IlepBooOpasHbie
areMeHTapHbIX QyHKUui. [IpaBuina HaxokIeHUS TEPBOOOPA3HBIX.

WNuTerpan. I'eomeTpudeckuid CMBICH HHTErpajga. BplUMCIeHue OIpene€HHOro
uHTerpana no ¢opmyine Herorona-Jleitbuuma.

[TpumeHeHre MHTErpana Jjs HaxOKIAEHUS IO IIOCKUX QUryp u o0ObEMOB
r€OMETPUUYECKUX TEll.

[Ipumepsr  pemeHuit  auddepeHInanTbHBIX  ypaBHEHUW.  Marematudeckoe
MO/JICIIMPOBAHNE PEATHHBIX MPOLIECCOB C TTOMOIIBIO AU(PEepEeHIINATBHBIX YPaBHEHHH.



IIJTAHUPYEMBIE PE3YJIBTATbI OCBOEHIS1 YHEBHOI'O KYPCA «AJI'EBPA
U HAYAJIA MATEMATHUYECKOI'O AHAJIM3A» (YIJIYBJIEHHBIM YPOBEHD)
HA YPOBHE CPEJHEI'O OBIIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

1) rpa:xIaHCKOro BOCIIUTAHUSA:

c(OpMHUPOBAHHOCTh TPAXKAAHCKOM MO3UIMU OOydaromerocs Kak aKTHBHOTO U
OTBETCTBEHHOI'0 YJIeHa POCCHUHCKOTO OOIIecTBa, MPEICTaBICHUE O MaTeMAaTHYECKHUX
OCHOBax ()YHKIIMOHHPOBAHUS PA3JIUYHBIX CTPYKTYP, SIBJICHHIA, MPOIEIYP TPAXKIAHCKOTO
oOmrecTBa (BBIOOPHI, OMPOCHI U JAPYroe), YMEHHUE B3aUMOJICUCTBOBATh C COIMATbHBIMU
WHCTUTYTaMHU B COOTBETCTBHUHU C UX (PYHKIMSIMU U HA3HAUCHHEM;

2) NaTPHOTHYECKOT0 BOCITUTAHUS:

c(hOpMUPOBAHHOCTh POCCHUICKONW T'pakIaHCKONW HWIECHTUYHOCTH, YBAXKEHUS K
IOPOIUIOMY M HACTOSIIIIEMY POCCUMCKOW MaTeMaTHKH, IEHHOCTHOE OTHOIICHHE K
JTOCTIKEHUSIM POCCUMCKMX MAaTeMAaTHUKOB M POCCHUHCKON MaTEeMaTHYECKOW IIKOJIBI,
WCIIOJI30BAHME ITUX JIOCTIKCHUN B JPYTHX HAayKaX, TEXHOJOTHUAX, chepax SIKOHOMUKH;

3) AYXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

OCO3HAHHME JYXOBHBIX IIEHHOCTEH pOCCHUHCKOro Hapoaa, CcHOPMUPOBAHHOCTH
HPABCTBEHHOTO CO3HAHHUS, JTHUYECKOTO TIOBEACHMS, CBA3aHHOTO C MPAKTHYECKUM
MPUMEHEHUEM JIOCTMIKEHUM HAYKH M JIEATeIIbHOCTBhIO YUE€HOr0, OCO3HAHHE JUYHOTO
BKJIaJ]a B TIOCTPOCHUE YCTOWYUBOTO OYAYIIETO;

4) 3¢TeTHYECKOT0 BOCIIMTAHMS:

ACTETUYECKOE OTHOIICHHE K MHpPY, BKIIOUYas OCTETHKY MaTeMaTHUYECKUX
3aKOHOMEpHOCTEN, OOBEKTOB, 3a]ay, pEUICHHH, pacCyXJIeHUM, BOCIHPUUMYHUBOCTH K
MaTEMaTHYECKUM acTieKTaM Pa3IMYHBIX BUIOB UCKYCCTBA;

5) pu3nvecKkoro BOCIUTAHMS:

c(OpMHUPOBAHHOCTh YMCHHS MPUMEHATh MAaTEMaTUYECKUE 3HAHUS B HHTEpecax
3I0poBOro M 0Oe30omacHOro oOpasza KU3HH, OTBETCTBEHHOE OTHOIICHHE K CBOEMY
3I0pOBBIO  (3I0pOBOE MHTaHHWE, COATAaHCHUPOBAHHBIA PEXUM 3aHATHH H  OTIbIXA,
perynspHas ¢u3nUeckas akKTUBHOCTB), (PM3UYECKOE COBEPIIICHCTBOBAHUE MPH 3aHATHUSIX
CIIOPTUBHO-03/I0POBUTEIBLHON JACATEIHLHOCTHIO;

6) TPya10BOI0 BOCIIUTAHUA:

TOTOBHOCTh K TPYAY, OCO3HAHHE IEHHOCTU TPYAOIIOOUS, MHTEpEC K Pa3IuIHBIM
chepam mpodecCHOHAIBHOM NESITEIHHOCTH, CBA3aHHBIM C MaTeMaTUKOW u  eé
NPUJIOKEHUSIMA, YMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOp Oyaymieil mpodeccun u
pealn30BbIBATh COOCTBEHHBIC KU3HEHHBIC TIUIAHBI, TOTOBHOCTh M CIOCOOHOCTh K
MaTeMaTH4YeCKOMY OOpa3OBaHHUI0 M CaMOOOpa30BaHUIO HAa TPOTSIKCHHH BCEH JKHU3HU,
TOTOBHOCTh K aKTMBHOMY yYacCTHIO B PCIICHHUU MPAKTHYECCKUX 33J1a4 MATeMaTHYCCKOH
HATPABJICHHOCTH,

7) 3K0JI0rM4eCKOro BOCIIUTAHUSA

c(OpMHUPOBAHHOCTh HKOJIOTMYECKOW KYJIbTYphl, TOHUMAHHUE BIUSHUS COLMAJIBHO-
HPKOHOMHUYECKHUX MPOLIECCOB HA COCTOSIHUE MPUPOJHON U COLIMAIBHON Cpe/ibl, OCOZHAHUE
M100aIbHOTO XapakTepa »JKOJOTMUECKUX NpoOieM, OpUEHTAlUsl Ha MPUMEHEHUE
MaTeMaTHYEeCKUX 3HAHUM [ peleHuss 3ajad B o00JacTH OKpYXKaWIIeW cpeasbl,
IUTAHUPOBAHUE TOCTYMKOB M OLIEHKH MX BO3MOKHBIX TOCIEICTBUMA NJISi OKpY’Karolen
Cpebl;



8) HeHHOCTH HAYYHOI0 MO3HAHUS:

c(hOpMHUPOBAHHOCTh MUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pPa3BUTHUSI HAYKU U OOIIECTBEHHOW MPAKTUKH, MOHUMAHHE MATEeMaTUYECKOW HAYKHU Kak
chepbl 4eI0BEUECKON JeATEIbHOCTH, ATANOB €€ Pa3BUTUS U 3HAUMMOCTH JJIS Pa3BUTHS
[UBUJIN3ALlMY, OBJIAJICHUE S3BIKOM MAaTEMaTUKU W MaTeMaTH4YecKOM KyJIbTypol Kak
CpPEICTBOM  TIO3HaHUS  MHUpPa, TOTOBHOCTb  OCYIIECTBJISATh  NPOEKTHYIO U
UCCIIEA0BATENBCKYIO JIEITEIbHOCTh MHIUBUAYAIIBHO U B TPYIIIIE.

METAINIPEJIMETHBIE PE3YJIbTATbBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIe 1eiicTBUS

Bba3zoBble 1ornueckue aeiicTBus:

BBISIBIISIT M XapaKTepU30BaTh CYIIECTBEHHbIE TPU3HAKKM MaTeMaTHUYECKHX
O00BEKTOB, MOHATHUWA, OTHOIIEHUM MEXIy MOHATHUSAMHU, (OPMYJIHPOBATh ONpPENEICHUS
MOHSTHM, YCTaHABIMBATh CYHIECTBEHHBIM MPU3HAK KiIacCHU(PUKAIUUA, OCHOBAHUS IS
0000111eHUsI U CpaBHEHUS, KPUTEPUU TIPOBOJAMMOIO aHAIN3a;

BOCIPUHUMATh, (DOPMYJIUPOBATh U MPEOOPa30BBIBATH CYKJEHUSA: YTBEPAUTEIbHbIC
U OTpHULIaTeNIbHbIE, €IMHUYHBIE, YACTHBIE U OOIIHE, YCIOBHBIE,

BBISIBJISITh MAaTEMAaTHUUECKHE 3aKOHOMEPHOCTH, B3aMMOCBS3U M IMPOTHUBOPEUYUS B
dakTax, TaHHBIX, HAOMIOACHHUIX U YTBEPKICHUSAX, MPEIaraTh KPUTEPHUH JIJIs1 BBISIBICHUS
3aKOHOMEPHOCTEW U MPOTUBOPEYUMIL;

JienaTh  BBIBOABI C  HCIIOJNIB30BAHUMEM 3aKOHOB JIOTHKH, JE€AYKTUBHBIX U
MHIYKTUBHBIX YMO3aKIIOUEHNH, YMO3aKIIOUEHUI IO aHAJIOTUH;

IPOBOAUTH CAMOCTOSITENIBHO JIOKa3aTedbCTBA MATEMAaTHUYECKUX YTBEP)KICHUU
(mpsiMBIE ¥ OT TMPOTUBHOTO), BBICTPAWBATH APTyMEHTAIMIO, MPHBOJUTH MPUMEPHl U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CY)KJCHHSI U BBIBOIBL;

BBIOMpATh COCO0 pelieHus yd4eOHOU 3ajaur (CpaBHMBATh HECKOJIBKO BAapHAHTOB
penieHusi, BIOMpaTh HamboJee MOAXOIAIIUN € Y4ETOM CaMOCTOSITENIbHO BbIAEIEHHBIX
KPUTEPHUEB).

Ba3zoBble nccienoBarTelbckue 1eiCTBUA:

UCIIOJIb30BATh ~BONPOCHI KakK MCCIIEOBATEIbCKUNA HMHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh BOMPOCHL, (PUKCUpPYIOIIHE MPOTHBOpEYHE, MpoOJIeMy, yCTaHaBIMBATh
HCKOMOE M JaHHOE, (OPMHUPOBATH THUIOTE3Y, apTyMEHTHPOBAThH CBOIO MMO3UINI0, MHEHUE;

POBOJIUTH CAaMOCTOSITETILHO CIUTAHWPOBAHHBIM 3KCIIEPUMEHT, HCCIEJOBAHUE IIO
YCTaHOBJICHUIO OCOOCHHOCTEH MaTeMaTH4ecKoro oOBbEKTa, SBJIEHHUA, Ipoliecca,
BBISIBJIICHUIO 3aBUCUMOCTEN MEXIy 00BEKTaMH, SIBICHUSIMH, IPOLIECCAMU;

CaMOCTOATENbHO (opMynupoBaTh O0OOOLICHUSI ¥ BBIBOABI 1O pe3ylibTaTam
NPOBEIEHHOTO HAOJNIOCHUS, HCCIEIOBAHMs, OLIEHUBATh JOCTOBEPHOCTH IMOIYYEHHBIX
pe3yabTaTOB, BEIBOJOB U 000OIICHHUIA;

OPOTHO3UPOBAaTh BO3MOXKHOE pa3BUTHE TpoIecca, a TaKKe BBLIBHraTh
NPEIOJI0KEHHS O €T0 PA3BUTHH B HOBBIX YCIIOBHUSX.

Pabora ¢ undopmanmeii:

BBISIBJIATD JI€(UIUTH WH(GOPMAINH, TaHHBIX, HEOOXOAUMBIX ISl OTBETA HA BOIPOC
U JUTS peIIeHus 3a1a4u;

BbIOMpaTh HHGQOpPMAIMI0 W3 HUCTOYHUKOB PpA3IMYHBIX THUIIOB, AHAJIU3UPOBATH,
CUCTEMAaTH3UPOBATh W HUHTEPIPETHUPOBATH MH(GOPMALIMIO Pa3IUYHBIX BHIOB U (QopMm
IPE/ICTAaBICHUS;



CTPYKTYpUpOBaTh HMH(QOpPMALUIO, MPEACTaBIATH €€ B pas3audHbIX (opmax,
WITIOCTPUPOBATh T'padUueCcKH;

OLICHMBAaTh HAJIEXKHOCTh HMH(OpPMAIMU 1O CaMOCTOSATEIBHO C(HOPMYIUPOBAHHBIM
KPUTEPUSIM.

KoMMmyHuKaTHBHBIE YHHBepcalbHbIe y4eOHbIe 1eHCTBUA

Oo0wmenue:

BOCIIPUHUMATh U (OPMYJIUPOBATh CYXXJIEHHS B COOTBETCTBUU C YCIOBHUSAMH U
LeJIIMUA OOILEHUs, SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHUS B YCTHBIX U
IIMCBMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS IO XOAY PELICHMS 3aa4d, KOMMEHTHPOBATh
IIOJIYYEHHBIN pe3yJIbTarT;

B XoA€ OOCYXIEHHs 3aJaBaTb BONPOCHl IO CYIIECTBY OOCYXIaeMOH TEMBbI,
npoOJeMbl, pellaeMol 3a7ayu, BbICKa3blBaTh HJIE€W, HAICJIEHHbIE HAa TOUCK peIICHu,
CONOCTABJISITh CBOM CYXKIEHUA C CYXKICHHSIMHU JPYIMX YYAaCTHUKOB JMajora,
0oOHapyXMBaTh pa3iIMuue U CXOJCTBO MO3HUIMHA, B KOPPEKTHOU (opme (HopMyIupoBaTh
pa3HOTrIacusi, CBOU BO3PAXKECHUS;

NPEACTABIATh PE3YNbTAaThl PEUICHUS 3aJa4d, OKCIEPUMEHTA, MCCIEI0BAHMS,
IPOEKTa, CaMOCTOSTENbHO BBIOMpaTh (opMar BBICTYIUIEHHS € Yy4€TOM 3ajay
IPE3eHTAlN U OCOOCHHOCTEN ay TUTOPHH.

PeryasiTuBHbIe YHHBepcaabHbIe YUeOHbIe 1eiicTBHSA

Camoopranuszanus:

COCTaBJISAITh IIJIaH, AJITOPUTM pEIICHUs 3aJaud, BBIOMPATh CHOCOO pemeHus C
Y4E€TOM HMEIOIIUXCS PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEW, apryMEeHTHPOBaThb U
KOPPEKTUPOBATh BAPUAHTHI PEIICHUH C Y4ETOM HOBOW MH(OpMaIIH.

CaMOKOHTPOJIb, SMOIIMOHAIbHBII HHTEJJIEKT:

BJaJIeTh HaBBIKAMM I103HABATEIbHOM pe(dIeKCHMH KaK OCO3HAHUS COBEpPIIAEMbIX
NEHUCTBUH W  MBICIAUTENBHBIX MPOIECCOB, HMX pe3yibTaTOB, BIAJETh Croco0aMu
CaMOINPOBEPKH, CAMOKOHTpPOJI IIpollecca M pe3ysbTara pEIlIeHHs MaTeMaTHYeCKON
3aj1auu;

NpeIBUJIETh TPYAHOCTHU, KOTOpPbIE MOT'YT BO3HHUKHYTh MpH pEUICHUH 3a7ayd,
BHOCUTh KOPPEKTHBBI B JESATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX,
Hal/IEHHBIX OMIMOOK, BBISIBICHHBIX TPYAHOCTEIH;

OLICHWBAaTh COOTBETCTBUE peE3yJbTaTa LEIH W YCIOBUSAM, OOBACHATH MPUYHUHBI
JOCTHKEHUSI UM HEJOCTUKEHUS PE3YNIbTaTOB JIEATEIbHOCTH, HAXOIUTh OIIHUOKY, JaBaTh
OLIEHKY TPUOOPETEHHOMY OIIBITY.

CoBMecTHAS 1eATEJIbLHOCTD:

MOHUMATh U MCIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW U UHJIMBUIYAIbHON pabOThI
Opy pelmeHUud Yy4eOHBIX 3aJady, NpUHUMATh 1Eelb COBMECTHOM JI€ATEIbHOCTH,
IUTAHUPOBAaTh OPTraHU3aIllMI0 COBMECTHOM paboOThl, pachpenensiTs BHIBI padoT,
JIOTOBApHUBAThC, OOCYXKIAaTh TMpolecc W pe3yiabTaT paboTel, 0000maTe MHEHUS
HECKOJIbKUX JIIOJICH;

y4acTBOBAaTh B TPYNIOBBIX (opmax paboTel (0OCyXkaeHus, OOMEH MHEHHH,
«MO3TOBBIE LITYPMBI» U MHBIE), BHIIIOJIHATH CBOIO YaCTh padOThl U KOOPAUHUPOBATH CBOU
NEeUCTBUA C APYrUMH YIEHAMU KOMAaH[bl, OLIEHUBATh Ka4e€CTBO CBOEr0 BKJaja B OOIIMH
HOPOAYKT IO KPUTEPHSIM, CHOPMYJIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBHUS.



INNPEAMETHBIE PE3YJIBTATbBI

K xoHny o0y4yenus B 10 kiacce 00y4aromuiics MOJIYYUT CIEAYIOIINE NPEIMETHBIE
pE3yNbTaThl 10 OTIACIBbHBIM TEMaM pabouell mporpaMMbl y4eOHOro Kypca «Anrebpa u
Ha4ajla MaTEMaTUYECKOTO aHAIU3a»:

Yucna v BHIYUCICHUSA:

CBOOOJHO OINEpPUPOBATH MOHATHUAMM: PALMOHAIBHOE YHCIO, OECKOHEUYHas
nepuoandeckast 1podb, MPOLEHTHI, UPPALNOHATBHOE YHCI0, MHOXKECTBA pallMOHAIBHBIX
Y IEUCTBUTEIBHBIX YHCEII, MOJYJIb JEHCTBUTEIBHOIO YUCIIA;

OPUMEHTh IpOOM M MPOLEHTHI JUIsl PElICHUs] MPUKIAAHBIX 337a4 U3 PA3IMYHBIX
OTpaciiell 3HaHUM U PeaIbHOW JKU3HU;

OPUMEHATh TNPUOMMKEHHBIE BBIYMCICHUS, NpPaBWIA OKPYIJICHHs, MPUKUIKY U
OLICHKY pE3yJIbTaTa BBIYMCIICHUN;

CBOOOJHO ONMEpUPOBATh MOHATUEM: CTEIEHb C LEIbIM MTOKA3aTENIEM, UCIIOIb30BaTh
HOIXOASILYI0 (OPMY 3alMCU JEMCTBUTENBHBIX YUCEN AJIS PEeLICHHs MPAaKTHYECKHUX 3aja4
Y TIPEJICTaBJICHUS 1aHHBIX;

CBOOOJHO OIEpPUPOBATH TMOHATHEM: AapU(PMETHUECKH KOpPEHb HaTypalbHOU
CTEIECHHU;

cBOOOJIHO ONEpUPOBAThH MOHATUEM: CTENIEHb C PAllMOHAIbHBIM [TOKA3aTeNIeM;

CBOOOJIHO  ONEpUPOBATh MOHATUAMHU: JorapupmM 4YHCHIa, JECATUYHBIE U
HaTypaJbHbIE JOrapu(pmbl;

CcBOOOJIHO ONEpUPOBATH TMOHATHUSMH: CHHYC, KOCHHYC, TAaHI'€HC, KOTAHICHC
YHCIIOBOTO ApIryMEHTa;

OMepUpOBaTh MOHATUSAMM: AapPKCHUHYC, ApKKOCMHYC M apKTaHTeHC YHUCJIOBOIO
apryMeHTA.

YpaBHeHUsS] M HEPAaBEHCTBA:

CBOOOJIHO OINEpPUpPOBATh TOHATHUSMH: TOXIECTBO, ypaBHEHHE, HEPaBEHCTBO,
PaBHOCWIbHbBIE YPAaBHEHUS U YPAaBHEHUSI-CIIEACTBUS, PABHOCUJIbHbIE HEPABEHCTBA;

OPUMEHSTh  Pa3MYHbIE  METOAbl  PELICHHs  pAlUOHAIBHBIX U JPOOHO-
palMOHAJIbHBIX YPABHEHUH, IPUMEHITh METOJ] MHTEPBAJIOB JIJIsl PELLICHUS] HEPABEHCTB;

CBOOOJHO OINEpPUPOBATH MOHATUSAMU: MHOTOUIEH OT OJHOM MepeMEeHHOH,
MHOTOYJIEH C IeJIbIMU KO3 (UIMEHTaMH, KOPHM MHOTOWIECHA, MPUMEHSTh JeleHUue
MHOTrO4JIEHa Ha MHOTOYJIEH C OCTaTKoOM, Teopemy be3y u teopemy Buera mist pemienus
3ajad4;

CBOOOZHO OMNEpPUpPOBATH MOHSATUSMU: CHCTEMa JIMHEWHBIX YpaBHEHH, MaTpula,
ONpPEIENIUTENb MAaTPULIBI 2 X 2 U €ro FeOMETPUYECKHI CMBICII, UCIIOIb30BaTh CBOMCTBA
onpenenuTens 2 X 2 i BBIYMCIEHUS €r0 3HAUEHUs, NMPUMEHATh ONpPENETUTENN IS
pelIeHHUs] CUCTEMbl JIMHEHHBIX YpaBHEHHWI, MOJAEIUPOBATh pealibHbIE CHUTyallud C
MOMOUIBI0 CHUCTEMbI JIMHEWHBIX YpaBHEHMU, HCCIEN0BaTh MOCTPOEHHBIE MOJAEIU C
MOMOUIBIO MAaTPUIl U ONIPEJIEIUTENEH, HHTEPIIPETUPOBATH NOJYUYEHHBIN pe3yibTarT;

UCTIOJIB30BaTh CBOMCTBA JEHCTBUIN C KOPHSAMH JJIsl MPEOOpa30BaHuUs BRIPAKECHUH;

BBINOJIHATE PEOO0pa30BaHUsl YHUCIOBBIX BBIPAXKEHUH, COAEPXKALIMX CTEHNEHH C
palMOHAJIbHBIM [10Ka3aTENIEM;

UCTIOJIB30BaTh CBOMCTBA JIOrapu(MOB sl MPeoOpa3oBaHUS JOTapUPMUIECKUX
BBIPAKEHUU;



CBOOOJHO OMEpPUPOBATH MOHATHAMH: HUpPpAHOHANbHBIE, TIOKa3aTeNbHbIE W
Jorapu(MUYECKUEe YpaBHEHUS, HAXOJUTh HX PEIICHHUS C TOMOIIbI0 PaBHOCHIIBHBIX
NEePEeX0I0B WIIH OCYIIECTBIISS IPOBEPKY KOPHEH;

OPUMEHSTh OCHOBHBIE TPUTOHOMETpHUYECKHE (OPMYIBl IS TMPeoOpa3oBaHUS
TPUTOHOMETPUUYECKUX BBIPAKCHMUIA;

CBOOOJIHO ONEpPUPOBATH MOHSATHEM: TPUTOHOMETPUUECKOE YpaBHEHUE, MPUMEHSThH
HeoOXoanMble (GOPMYIBl JUIsl PEHICHHS OCHOBHBIX THIIOB TPUTOHOMETPUYECKIX
YPaBHEHUMU;

MOJIETTUPOBATh peallbHbIe CUTYallMd Ha SI3bIKE ajireOpbl, COCTABIATH BBIPAXKECHMUS,
ypaBHEHUS, HEPABEHCTBA 10 YCIOBHUIO 3ajadd, HUCCIIENOBATh MOCTPOSHHBIC MOEIH C
UCTIOJIH30BAHNUEM arIapaTa ajareOpsl.

DOyHKIUH U TPaPUKH:

CBOOOJHO OINEpUPOBATH MOHATHUAMU: (QYHKIHUS, CIOCOOBI 3alaHus (YHKIUH,
B3aMMHO OOpaTHble (DYHKIMM, KOMIO3ULUA (PYHKIMM, rpa@uk (yHKUWH, BBIMIOIHATH
aJIeMEHTapHbIe TpeoOpa3zoBaHus TpaduKoB (yHKIIHIA,

CBOOOJHO OINEpPUPOBATh TMOHATHSIMH: OOJIAaCTh OIpeAeNieHuss W MHOKECTBO
3HaYeHUH QYHKINH, HYyTU QYHKIIHA, TIPOMEKYTKH 3HAKOTIOCTOSHCTBA;

CBOOOIHO  OMEpPUpPOBATH TMOHATHUSAMHU: UYETHBIE ©  HEUETHBIE  (PYHKIIHH,
nepruoaudeckue (QyHKIUH, MPOMEXKYTKA MOHOTOHHOCTH (YHKIMH, MaKCUMyMbl U
MUHUMYMBI (QYHKIIUU, HAUOOJIbIIIEe U HAUMEHbIIIee 3HAaUeHHE (DYHKIINH Ha TPOMEKYTKE;

cBOOOJTHO ONIEPUPOBATH MOHATUSIMU: CTETIEHHAs (PYHKIHS C HATYPATBHBIM U IIEITBIM
nokaszatenieM, rpauk CTENeHHOW (DYHKUMU C HATypajdbHBIM U IIEJIBIM I10Ka3aTeleM,
rpaduk KOpHS N-OM cTemeHW Kak (YHKIUMH OOpaTHOW CTENEeHH C HaTypalbHBIM
noKasaresem;

OTIEPHPOBATh MOHITHAMH: JTHHEHHAs, KBaAPATUIHAS U IPOOHO-THHEHHAs (PYHKIINH,
BBITOJIHATD 3JIEMEHTAPHOE UCCIIEIOBAHUE U TOCTPOCHUE X T'PaUKOB;

CcBOOOJIHO ONEpUPOBATH TOHATUSAMHU: TIOKa3aTeldbHass M JorapudmMuyeckas
(GYyHKIIMH, BX CBOWCTBA U TPa(HKH, UCTIOTB30BATh UX TPAPUKH ISl PEIICHUST yPaBHEHHIA;

CBOOOJIHO  ONEpUPOBATH  MOHATUSMHU: TPUTOHOMETPHYECKas  OKPYKHOCTb,
ofpesieJIeHHe TPUTOHOMETPUUECKUX (PYHKIUN YMCIOBOTO apTryMEHTa;

UCIIO0JIK30BaTh Tpaduku QYHKIHN ISl UCCIEOBAHUS TIPOILIECCOB U 3aBUCHUMOCTEM
NpU pEIICHUHW 33Ja4 U3 IPYrHX YUeOHBIX TPEIMETOB W PEaNbHOHN KH3HH, BBIPAXKATh
dbopmynamu 3aBUCUMOCTH MEXI1Y BEIMIMHAMU;

Hauana maTemaTH4ecKoro aHajimsa:

CBOOOJTHO  OTMEpPUPOBATH TMOHATHIMH: apUPMETHUYeCKass H T'eoMeTpudecKas
nporpeccus, OECKOHEUHO YOBIBaIOIIasi TE€OMETPUYECKasi MPOrPeccHsi, JIMHEHHBIH u
HKCTIOHEHIMAIBHBIA POCT, (OpMyJia CIOXKHBIX IPOILIEHTOB, UMETHh MPEJICTABICHUE O
KOHCTaHTE;

UCTIONB30BaTh TPOTPECCHM ISl PEIICHHS] peambHBIX 3a7ad  MPUKIAIHOTO
XapakTepa;

CBOOOJIHO OIEPHUPOBATHh TMOHSATHAMH: TOCIEIOBAaTENbHOCTh, CHOCOOBI 3aTaHUs
MOCJIEZIOBATENIbHOCTEW, MOHOTOHHBIE M OTPaHUYEHHBIE MOCIEA0BATEILHOCTH, TIOHUMATh
OCHOBBI 3apOXKACHUS MAaTEMAaTUYECKOT0 aHAJIN3a KaK aHain3a OECKOHEUYHO MaJbIX;

CBOOOJIHO OMNEPUPOBATH MOHITHAMHU: HEMpPEephIBHbIE (YHKIMH, TOYKHA pa3pbiBa
rpaduka QyHKIIMH, aCHMITOTHI Tpadrka QYHKIUH;

CBOOOJHO oOmepupoBaTh MOHATHEM: (QYHKUMUS, HENpepbiBHAs Ha OTpE3Ke,
IPUMEHSITh CBOMCTBA HETIPEPHIBHBIX (PYHKIMH 7S pEIICHHUs 3a/1a4;



cBOOOJIHO ONEepUpPOBaTH MOHATHSMH: TEpBasi M BTOpas NPOU3BOAHBIC (YHKIIHH,
KacatelbHas K rpaduKy QyHKIUH;

BBIYUCIISITH MPOU3BOJAHBIE CYMMBI, MPOU3BEIACHUS, YACTHOTO M KOMIO3ULIUU JBYX
GbyHKIMM, 3HATh TPOU3BO/IHBIE JIEMEHTAPHBIX (DYHKITHI;

UCIIOJIb30BAaTh T€OMETPUUECKUN U (PU3NYECKUNM CMBICT MPOU3BOAHON JJIsl PELICHUS
3ajay.

MHo:xecTBa U JIOTHKA:

CBOOOTHO OMEpUPOBATH MOHATUSIMU: MHOKECTBO, OTIEpAIlUU HaJ MHOXKECTBAMU;

UCIIOJIb30BAaTh TEOPETHUKO-MHOXKECTBEHHBIM amnmapar [Jisl OMHCAHHsS pPeabHBIX
IPOLIECCOB U SIBJICHUM, IPH PELIEHUH 331a4 U3 JPYTHX Y4€OHBIX IPEIMETOB;

CBOOOJHO OINEpPUPOBaTh IOHATUSAMU: OIpPEAEIEHUE, TEOopeMa, YpaBHEHHE-
CJIEJICTBUE, CBOMCTBO MaTeMaTHYEeCKOr0 OOBEKTa, JOKa3aTeIbCTBO, PABHOCHIIbHBIE
YpaBHEHHMsSI 1 HEPaBEHCTBA.

K xonny o0y4yenus B 11 kiacce 00yyaronuiics MOJIYYUT CIEAYIOMINE NPEIMETHBIE
pe3yNbTaThl 10 OTICIBHBIM TeMaM paboueill mporpaMMbl y4eOHOTo Kypca «Anredpa u
Havajla MaTEMaTUIE€CKOTO aHaTN3ay:

Yucaa v BIYUCJICHHUS:

CBOOOJHO OIEpPUPOBATH IMOHATUSAMU: HATYpPaJIbHOE W LEJO€ YUCIO, MHOXKECTBA
HATYpaIbHBIX U LEIBIX YMCEN, UCIIOJIb30BaTh MPU3HAKHU JIeTUMOCTH 1enbix uncern, HOJJ
u HOK HaTypanbHBIX YHCeN AJIs PelleHus 3a/1a4, MPUMEHSTh anropuT™ EBkinna;

CBOOOHO ONEPUPOBATH MOHATHEM OCTAaTKa MO MOJAYIIO, 3alMChIBATh HATYpaJIbHbIE
Yrclia B PA3IMUHBIX TO3UIIMOHHBIX CHCTEMAaX CUUCIICHUS;

CBOOOJIHO ONMEpPUPOBATH IMOHATUAMU: KOMIUIEKCHOE YHCIO U  MHOXECTBO
KOMIUIEKCHBIX 4YHCEeJ, NpPEJCTaBIATh KOMIUIEKCHbIE 4YHClia B anreOpandeckod u
TPUTOHOMETPUYECKON (opme, BBIMOIHATH apuMETHYECKHUE OIepauud ¢ HUMH U
n300pakaTh HA KOOPJAMHATHOMN TIOCKOCTH.

YpaBHeHUS] M HEPAaBEHCTBA:

CBOOOJHO OMNepUpoBaTh MOHATHUAMM: HppalOHAJIbHbIE, IOKa3aTeJIbHbIE U
JorapuMUYECKHE HEPaBEHCTBA, HAXOJUTh WX PEUICHUS C TOMOIIbIO PaBHOCHUIBHBIX
IIEPEXO0/I0B;

OCYUIECTBJISITh OTOOP KOPHEN MPH pEIIeHUH TPUTOHOMETPUYECKOTO YPAaBHEHNUS,

CBOOOJIHO ONEPUPOBATH MOHITHEM TPUTOHOMETPHUUECKOE HEPABEHCTBO, PUMEHSThH
HeoOxomuMbie  (HOPMYIBI  JIJIi  PEIICHUS OCHOBHBIX THIIOB TPUTOHOMETPUUYECKUX
HEPaBEHCTB;

CBOOOJHO OINEpUPOBATh MOHATHUSMHU: CHCTEMa W COBOKYITHOCTh YpaBHEHHH U
HEPAaBEHCTB, PABHOCWIbHBIE CHUCTEMbI M CHUCTEMBI-CIECACTBUSA, HAXOAUTH PEIICHUS
CUCTEMBl W COBOKYITHOCTEH pAallMOHATBHBIX, HPPAIMOHANBHBIX, MOKA3aTEeIbHBIX U
JorapuMUUECKUX YpaBHEHHUN U HEPaBEHCTB;

pemiath paluoHalIbHbIE, UppAlMOHANIbHBIE, MOKa3aTelbHbIe, Jorapupmuueckue u
TPUTOHOMETPUYECKUE YPABHEHUS U HEPABCHCTBA, COACPIKAIINE MOIYJIU U ITApaMETPhI;

NPUMEHSITh TpaduIecKre METO/IbI I PEIICHUs] YPAaBHEHUN U HEPABEHCTB, a TAaKKe
3a/1a4 Cc mapaMeTpamu;

MOJIEIMPOBATh PEAJIbHbIE CUTYallMUd Ha SI3bIKE ajreOpbl, COCTABIATH BBIPAKEHUS,
YpaBHEHMsI, HEPABEHCTBA M UX CUCTEMBI 110 YCIIOBHUIO 33a4H, UCCIIEI0BATh IOCTPOEHHbIE
MOJIETM C WHCIOJb30BaHUEM ammapaTta anreOpbl, HWHTEPHPETUPOBATH MOJYYEHHBIN
pe3ynbTar.

DyHKUMU U TPAPUKH:



CTpOUTh TpaduKH KOMIO3UIMU (YHKIHIA C TOMOIIBID  3JIEMEHTAapPHOTO
UCCJICIOBAHUS U CBOMCTB KOMITO3HMIIMH JIBYX (DYHKIIMIA,

CTPOUTh TEOMETPUYECKHE OOpa3bl ypaBHCHHWU M HEPABEHCTB HAa KOOPAMHATHOMN
IIJIOCKOCTH;

CBOOOIHO OTICPUPOBATH MOHATUSIMHU: TPAPUKHA TPUTOHOMETPUICCKUX (PYHKIIHIA,

MPUMEHSITh QYHKITUH JIJI MOJICTUPOBAHMS M UCCIICIOBAHUS PCAIbHBIX MPOIIECCOB.

HauaJjia MaTeMaTHYeCcKOro aHaJIn3a:

UCIIOJIb30BaTh IMPOM3BOAHYIO JIJIS HCCIIeOBaHUSA (YHKIIMA HAa MOHOTOHHOCTH M
HKCTPEMYMBI;

HAaXOJUTh HAWOOJbINICC W HAaWMEHBIEE 3HAYCHUS (QYHKIUU HEMPEPHIBHON Ha
OTpE3Ke;

UCIIOJIb30BaTh IPOM3BOAHYIO JIII HAXOXJACHHS HAWJIYYIICTO pEIICHUS B
NPHUKIAJHBIX, B TOM YHCJIE COIMAIbHO-3)KOHOMHYECKHUX, 3ajavax, JJIs OIpeaeicHUs
CKOPOCTH M YCKOPEHHS TpoIiecca, 3a1aHHOT0 (hopMysIoi uiu rpadukoM;

CBOOOJHO OIEPUPOBATH IMOHATHUSAMHU: TEPBOOOpa3Has, ONPeNCAEHHBIM HHTErpal,
HAXOJUTh IIEPBOOOPA3HBIC FJIEMEHTAPHBIX (DYHKIMIA ¥ BBIUKCIIATH HHTETpa 1Mo Gopmyiie
Hrrorona-JleiitOauma;

HAXOJUTh IUIONIAIN TUIOCKUX (QUTYP U 00BEMBI TENT C TTOMOIIBI0 HHTErpaa;

UMETh MPEJACTaBICHHE O MAaTeMaTHYeCKOM MOJCIMPOBAaHUM Ha IPUMEpe
cocraBiieHus quddepeHIUaIbHBIX YPaBHCHUH;

pemath MPUKIAAHBIC 3aJadd, B TOM YHCIIE COIUAIBHO-IKOHOMHYECKOTO W
(U3UIECKOTO XapaKTepa, CPeICTBAMH MaTEeMAaTHYECKOTO aHaIu3a.



TEMATHYECKOE INTAHUPOBAHHUE
10 KJIACC

KoJsun4yecTBo 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3aesioB (undgposbie)
n/n NPOrpaMMblI Bcero Kontporenvie  Ipakririeckue o0pa3oBaTe/bHbIE
padoTshI padoThI
pecypcsbl
MHoOXxecTBO JIEHCTBUTEIIbHBIX
1 Muorowiensl. PanmonanbHble ypaBHEHUs U 24 1 bubnuoreka LHOK
HEPaBEHCTBA. Cucrembl JMHEWHBIX https://m.edsoo.ru/f2a319c6
YpaBHEHUU
5 Oyukuuu u rpapuku. CrenenHas QyHKIUA ¢ 12 1 bubnmnoreka HOK
LIEJIBIM TTOKA3aTENIEM https://m.edso0.ru/f2a319c6
3 Apudmernuecknii KopeHb N-0i CTENEHH. 15 1 bubmmoteka HOK
WppanmoHaibHble ypaBHEHUSI https://m.edso0.ru/f2a319c6
[TokazarenbHast ¢Qynknus. [lokazaTenbHble bubnuotexa HOK
4 10 1
ypaBHEHHUSI https://m.edsoo.ru/f2a319c6
5 Jlorapudpmuueckas 18 1 bubnuotexa HOK
Jlorapumuueckre ypaBHEHHsI https://m.edsoo.ru/f2a319c6
6 Tpuronomerpuueckue BBIpaKECHUS 99 1 bubnmnoreka HOK
ypaBHEHUS https://m.edso0.ru/f2a319c6
7 ITocrnenoBarenbHOCTH U POTPECCUH 10 1 bubamorexa Lox
https://m.edsoo.ru/f2a319c6
8 HenpepsiBable pynkuuu. [IpouszBoanas 20 1 ﬁggi?;;é;;oo.m /fZaSI;LIg:Ié
9 [ToBTOpenune, o00o0OIIEHNE, CHUCTEMAaTHU3AIUs 5 5 bubmmoreka LHOK
3HaHUN https://m.edsoo.ru/f2a319c6
OBLIEE KOJIMYECTBO YACOB I1O ITPOTPAMME = 136 10 0



https://m.edsoo.ru/f2a319c6
https://m.edsoo.ru/f2a319c6
https://m.edsoo.ru/f2a319c6
https://m.edsoo.ru/f2a319c6
https://m.edsoo.ru/f2a319c6
https://m.edsoo.ru/f2a319c6
https://m.edsoo.ru/f2a319c6
https://m.edsoo.ru/f2a319c6
https://m.edsoo.ru/f2a319c6

11 KJIACC

KounyecTBO 4yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3aesioB 7 TeM (undposBbie)
Kontpoabusbie IIpakTuueckue
n/n NMPOrpamMMbl Bcero oOpa3oBaTe/ibHbIE
padoTshI padoThI
pecypcbl
1 HccnenoBanne  GyHKOMA C  TOMOIIBIO 99 1 Bubianoreka HOK
IIPOU3BO/IHOM https://m.edsoo.ru/f2a319c6
bubnuoreka LHOK
2 IT 0 12 1
CPEOODPASHA I HETCTPall https://m.edsoo.ru/f2a319c6
3 I'padbukn  TpuroHomeTpuyeckux (HyHKIUH. 14 1 bubnmnoreka HOK
TpuroHomeTpuueckrue HepaBeHCTBA https://m.edsoo.ru/f2a319c6
HppanmonansHele, IIOKa3aTeNIbHbIe u bubnmnoreka HOK
4 24 1
naorapupMHUUECKUE HEPABEHCTBA https://m.edsoo.ru/f2a319c6
bubnuoreka LHOK
5 K 10 1
OMIVIEKCHbIC HHEa https://m.edsoo.ru/f2a319c6
6 HarypanbHblie u 11en1ble yncina 10 1 bubmiorexa LOK
P B https://m.edsoo.ru/f2a319c6
T I
. p https://m.edsoo.ru/f2a319c6
ypaBHEHUH
bubnmmoreka HOK
8 3 16 1
VI € TlapavieTpanit https://m.edsoo.ru/f2a319c6
9 [ToBTOpeHMe, 0000IIEHNE, CHUCTEMAaTHU3AIIHS 16 5
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME = 136 10 0



https://m.edsoo.ru/f2a319c6
https://m.edsoo.ru/f2a319c6
https://m.edsoo.ru/f2a319c6
https://m.edsoo.ru/f2a319c6
https://m.edsoo.ru/f2a319c6
https://m.edsoo.ru/f2a319c6
https://m.edsoo.ru/f2a319c6
https://m.edsoo.ru/f2a319c6




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
N KounyecTBO 4acoB Jlara JJIeKTPOHHBbIEe IU(PPOBBIE
u/n Tema ypoka Beero Kourposbnbie IIpakTHyeckue wayenus o0pasoBaTe/bHbIE
padoTbI padoThbI pecypcsl
MHOXeCTBO, onepanuu Haxg Bbubimnoreka HOK

1 . 1
MHOYECTBAMH M UX CBOMCTBA https://m.edsoo.ru/f2a319c6

2 Huarpammsl Ditniepa-Benna 1
[Ipumenenne TEOPETUKO-

3 MHOXECTBEHHOTO  ammapara s 1
pelieHus 3aaa4y
Pannonansubie qrcha.

OOBIKHOBEHHBIE U JIECATHYHBIC bubnuoreka LHOK

4 1
IpoOu, TPOIEHTHI, OECKOHCUHBIC https://m.edsoo.ru/f2a319c6
MEPUOIUUECKHE TPOOH
PannonansHele qrcha.

5 OOBIKHOBEHHBIE M JICCITHYHBIC 1 bubnuoreka HOK
IpoOu, TPOIEHTHI, OECKOHCUHBIC https://m.edsoo.ru/f2a319c6
NepUOANYECKHUE JpooH

5 [TpumeHenue npobeil M MPOLEHTOB 1
JUTSI pEIICHUS TPUKIIATHBIX 3a7a4

7 [Ipumenenne apobeil M NPOIEHTOB 1
JUTS pEIICHUS TPUKIIAHBIX 3a7a4

eHCTBUTEILHBIE YHCIIa.
8 2PilLII/IOHaJiI)HBIe U uppanuoHaibHble 1 bubmmorexa LOK
https://m.edsoo.ru/f2a319c6
yucna
9 Apudmernueckue  omepaumu ¢ 1



https://m.edsoo.ru/f2a319c6
https://m.edsoo.ru/f2a319c6
https://m.edsoo.ru/f2a319c6
https://m.edsoo.ru/f2a319c6

I[GﬁCTBHTGJIBHLIMH qyucJjiaMu

10

11

Monaynb JeHCTBUTEIBHOIO 4YHUCIa U
€ro CBOMCTBa
[TpubmxéHHbIC BBIYMCIICHMUS,

IpaBWiia OKPYIJICHHs, MPUKHUIKA U
OILICHKA pe3yJIbTaTa BbIUMCICHUH

bubnuoreka LHOK
https://m.edso0.ru/f2a319c6

12

OCHOBHBIE METOJIbI pEUICHUs LEbIX
U ApOOHO-pAllMOHATIBHBIX YpaBHEHUN
Y HEPaBEHCTB

bubnuoreka LHOK
https://m.edso0.ru/f2a319c6

13

OCHOBHBIE METOBI PEIICHUS IETBIX
U TpOOHO-pallMOHATBHBIX YpaBHEHUHN
Y HEPaBCHCTB

14

15

16

OCHOBHBIE METOJIbl pELIEHUs LEJbIX
U ApOOHO-pallMOHATILHBIX YpaBHEHUN
Y HEPABEHCTB

MHorowieHsl OT OJHON IEPEMEHHOM.
Jenenne MHOro4JieHa Ha MHOTOWIEH
¢ ocrtatkoM. Teopema be3zy
MHorousneHsl c LEeTTBIMHU
koadunmentamu. Teopema Buera

bubnuoreka LHOK
https://m.edso0.ru/f2a319c6

17

18

19

Pemenue CHUCTEM JIMHENHBIX
ypaBHEHUU

Pemenne CUCTEM JIMHEHHBIX
yYpaBHEHUN

Marpuna  cucteMbl  JIMHEWHBIX
ypaBHeHU. ONpenenuTens MaTpULIbI
2Xx2, ero reoMeTpu4eCKHil CMBICT U
CBOICTBA; BBIYMCIIEHUE €70 3HAYECHNUS

bubnuoreka LHOK
https://m.edsoo.ru/f2a319c6



https://m.edsoo.ru/f2a319c6
https://m.edsoo.ru/f2a319c6
https://m.edsoo.ru/f2a319c6
https://m.edsoo.ru/f2a319c6

20

Onpenenurens MaTpulbl 2X2, ero
FeOMETPUUYECKUI CMBICI U CBOMCTBA;
BBIUKCIIEHHUE €T0 3HAYCHUS

21

IIpumenenne  omnpenenurens i
PCIICHUA CHUCTEMBbI JIMHEHHEBIX
ypaBHEHU I

bubnuoreka LHOK
https://m.edso0.ru/f2a319c6

22

23

24

Pemienne npukiIagHbIX 3amad  C
MIOMOIIBIO CHUCTEMBI JIMHENHBIX
ypaBHEHUI

Pemenne npuximagHeIX 3agad C
IOMOILIBIO  CHUCTEMbI  JIMHEWHBIX
YpaBHEHUN

KoHTtponbHas pabora:
"PannoHaabHbBIE ypaBHEHUS u
HepaBeHCTBA. CHUCTEMbl JIMHEHHBIX
ypaBHeHHH"

25

DyHKIMA, CIIOCOOBI 3aJaHus
¢ynkuuu.  BzaumHO ~ oOpaTHbIe
¢ynkunu. Komnosuuus ¢pyHkunit

bubnmmoreka HOK
https://m.edso0.ru/f2a319c6

26

27

28

I'padux ¢yHxun. OnemeHTapHbIE
npeobpa3zoBanus rpadukoB QyHKIUN

Ob6nacTp onpeneneHus: ¥ MHOXKECTBO
3HaueHu# pyHkuuu. Hynu Qysakuuu.
[TpoMexxyTKH 3HaK TIOCTOSTHCTBA
Uérnple © HEu€THbIE (YHKIIUH.
[Tepuoanueckue GbyHKIUY.
[IpomexyTku MOHOTOHHOCTH
byHKIIIN

bubnuoreka LHOK
https://m.edsoo.ru/f2a319c6



https://m.edsoo.ru/f2a319c6
https://m.edsoo.ru/f2a319c6
https://m.edsoo.ru/f2a319c6

29

MakcuMyMBI u MUHHMYMBbI
GyHKIIHH. HaunGosnbmiee u
HaVMEHbIIIee 3HA4YeHUEe (QYHKIMH Ha
IPOMEKYTKE

bubnuoreka LHOK
https://m.edsoo.ru/f2a319c6

30

JluneliHasi, KBaJpaTU4Hasi U JpOoOHO-
TuHeWHas QyHKIH

31

32

33

DJIeMEHTapHOE  MCCJIEJOBAaHUE U
MOCTPOEHHUE rpaduKoB ATUX
byHKIII

DJIeMEHTapHOE  MCCJIEJOBAaHUE U
MIOCTPOCHUE rpadukoB ITUX
byHKIMi

CremeHb C IEIBIM IOKa3aTEJIEM.
bunom HeroTona

bubnuoreka LHOK
https://m.edsoo.ru/f2a319c6

34

35

36

CreneHp ¢ ILEIBIM  IIOKA3aTEJIEM.
bunom Herorona

CreneHHas (yHKIHS C HATypalbHbIM
U LIeIbIM IOKa3aTesneM. E€ cBoicTBa
U rpaduk

KonrponbHas pabora: "CreneHnHas
¢ynkuus. E€ coiicTBa u rpagux"

bubnuoreka LHOK
https://m.edsoo.ru/f2a319c6

37

Apudpmernueckuii KOpEHb
HaTypaJbHOM  CTENEHH U  €ro
CBOMCTBA

38

39

Apudmernueckuii KOpEHb
HaTypaJbHOM  CTENEHH U  €ro
CBOMCTBA

[IpeoOpazoBanus YHCIIOBBIX

bubanoreka IHOK
https://m.edsoo.ru/f2a319c6



https://m.edsoo.ru/f2a319c6
https://m.edsoo.ru/f2a319c6
https://m.edsoo.ru/f2a319c6
https://m.edsoo.ru/f2a319c6

BBIPAXKEHUI, COJIEPKAILUX CTEIIEHU U

KOpHU
Hpe06pa30j3aHHa YHCIIOBBIX Euorexa LIOK
40 BHIPBRCHIH, COACPIAILIR CTEHCHH 1 https://m.edsoo0.ru/f2a319c6
KOpHHU
ITpeoOpa3oBanus YHCIIOBBIX
41 BBIPOKECHHM, COJEPIKAIINX CTEIICHU U
KOpHHU
WppaunonanbHble YpaBHEHMSL. BuGimorexa 110K
42 Octiopitbie METOABL - P https://m.edsoo.ru/f2a319c6
UppaLMOHATIBLHBIX YPaBHEHUN
WppanmonansHsie YpaBHEHHS.
43 OCHOBHEBIE METOIBI penieHus
UppaLMOHATIBLHBIX YPaBHEHUN
WppanmonansHsie YpaBHEHHS.
44 OcHoBHbIE METO/IbI peuieHus
UppaIMOHATIFHBIX YPaBHEHUN
PaBHOCHIIBHBIE Nepexobl B
45 pemeHnn I/IpppaHI/IOHaJ'II)HI)IX bubmorexa oK
. https://m.edso0.ru/f2a319c6
ypaBHEHHIA
PaBHOCHIIBHBIE Nepexobl B
46 peleHnn UPPALMOHAIBHBIX
yYpaBHEHUU
PaBHOCHIIBHBIE NepexoIbl B
47 peleHnn UPPaLMOHAIIBHBIX
yYpaBHEHUN
48 PaBHOCHITBHBIE TePeX OBl B
peleHnH MppaMOHATEHBIX



https://m.edsoo.ru/f2a319c6
https://m.edsoo.ru/f2a319c6
https://m.edsoo.ru/f2a319c6

ypaBHEHU I

49

50

51

52

CgoiictBa W rpaduK KOpHS N-Oi
CTETIEHU KakK (yHKIMH OOpaTHOM
CTENEHU c HaATYpaJbHBIM
[oKa3aTeseM

CgoiictBa W rpaduK KOpHS N-Oi
CTeneHn Kak QYHKIUM OOpaTHOMU
CTETICHU c HATYpaJIbHBIM
[OKa3areieM

Kontponbnas pabota: "ColicTBa U
rpaguk  KOpHS N-Oif  CTEMeHH.
WppauroHnanbHble ypaBHEHUS"

CreneHb C panirnoHaJIbHbBIM
rokKa3arejieM U €€ CBOMCTBA

bubnuoreka LHOK
https://m.edso0.ru/f2a319c6

bubnuoreka HOK
https://m.edso0.ru/f2a319c6

53

54

55

Crenenb c paloHaIbHBIM
MoKa3aTelieM U € CBOMCTBA

CrencHb c palMoHaIbHBIM
MoKa3aTelIeM U €€ CBOMCTBA
[TokazarenbHas byHKIMA, eé
CBOMCTBa U rpaduK

bubnmmoreka HOK
https://m.edso0.ru/f2a319c6

56

57

58

Ucnonp3oBanue rpaduka (yHKIUN
JUISL pELIEHUS] YPaBHEHU
Hcnonp3oBanue rpaduka ¢GyHKIUN
JUISL PELIeHUs] ypaBHEHU

IToka3aTenbHbIE YpaBHEHUS.

OcHOBHBIC MCTOABI peaicHuAd
MMOKa3aTCIbHBIX ypaBHeHI/Iﬁ

bubnuoreka LHOK
https://m.edsoo.ru/f2a319c6

59

IToka3aTenbHbIE YpaBHEHUS.



https://m.edsoo.ru/f2a319c6
https://m.edsoo.ru/f2a319c6
https://m.edsoo.ru/f2a319c6
https://m.edsoo.ru/f2a319c6

OCHOBHBIC MCTOBI pemicHuAd
IIOKa3aTCJIbHBIX ypaBHeHI/Iﬁ

[Toka3arenbHble YpaBHEHUS.
60 OcHOBHBIE METO/IbI peneHus
II0OKa3aTeJIbHBIX YPaBHEHUI
KonTponbhas pabora:
61 "ITokazaTenpHas dbyHKIHS.
[TokazarenbHble ypaBHEHUS"
62 Jlorapudm YHUCIa. CaoiicTBa bubnmnoreka HOK
aorapudma https://m.edsoo.ru/f2a319c6
63 Jlorapudm qrcIa. CaoticTBa
norapudma
64 Jlorapudm qyuca. CaoiicTBa
norapudma
65 Jecsatuunbie u HaTypaJIbHbIE
Jorapupmbl
66 Hecarudnble " HaTypaJbHbBIE
aorapudmsl
[TpeoOpa3zoBanue BBIPAXKEHUI, bubnmnoreka HOK
67
CoJIep KAIUX JTOTapr(MbI https://m.edsoo.ru/f2a319c6
68 [TpeoGpa3oBanue BBIpaXKECHHI,
coJiepKalUX Jorapu(mbl
69 [IpeoOpazoBanue BBIpXCHUH,
COJIepXKaIIuX JorapudMbl
70 Jlorapupmuueckas  ¢yHKIms, €€
CBOMCTBa U TrpapuK
7 Jlorapupmuueckass — GpyHKIMs, €€

CBO¥CTBa U rpaduK



https://m.edsoo.ru/f2a319c6
https://m.edsoo.ru/f2a319c6

Hcnons3oBanue rpaduka ¢GyHKIUN

72 JUIs PEeLIeHUs] ypaBHEHU I
73 Hcnonb3oBanue rpa(bni(a ¢byHKINN
JUISL PELICHUs] ypaBHEHU I
Jlorapudpmuueckue aBHEHUS.
74 OCHOI;H(EIe METOIbI yppeIHeHI/Iﬂ bubmotexa HOK
N https://m.edsoo.ru/f2a319c6
JOrapu(pMHUUECKUX ypaBHEHUH
Jlorapugmuueckue YPaBHEHMSL.
75 OCHOBHEBIE METOIBI penieHus
Jorapu(pMUUECKUX ypaBHEHUH
Jlorapudmmueckue ypaBHEHUS.
76 OcHOBHBIE METO/IbI pemeHus
Jorapu(pMHUUECKUX ypaBHEHUH
PaBHOCHIIBHBIE epexobl B
77 peumeHun JIOI‘aII))I/I(l)MI/IlIeCKI/IX bubamorera LoK
. https://m.edsoo0.ru/f2a319c6
ypaBHEHHIA
PaBHOCHIIBHBIE Nepexobl B
78 peleHnn JOrapuPpMHUUECKUX
ypaBHEHUH
KonrtpomnbHas pabora:
79 "Jlorapudmuueckas byHKLHS.
Jlorapudmuueckue ypaBHeHus"
80 CuHyc, KOCHMHYC, TaHI€HC U bubnuorexa HOK
KOTAHI'€HC YHCIIOBOTO apryMeHTa https://m.edsoo0.ru/f2a319c6
81 CuHyc, KOCHMHYC, TaHIE€HC U
KOTaHT'€HC YHCIIOBOTO apryMeHTa
82 ApKcHHYC, ApPKKOCUHYC u

APKTAHI'CHC YUCIJIOBOI'0 aprymMmeHTa



https://m.edsoo.ru/f2a319c6
https://m.edsoo.ru/f2a319c6
https://m.edsoo.ru/f2a319c6

Apkcunyc, ApPKKOCHHYC 51

83 apKTaHI'€HC YUCIIOBOTO apryMeHTa
TpuroHomerpuieckas OKpPYKHOCTb,
84 OTIpeNieIeHne TPUTOHOMETPUYECKHUX
(yHKIUI YUCIOBOTO apryMeHTa
Tpuronomerpuyeckas OKpYKHOCTb,
85 ogpez[eneHH: T‘pI/IFOHOMefgI/I‘ICCKI/IX bubmiorexa LOK
B https://m.edso0.ru/f2a319c6
(GYHKIMH 9UCIOBOTO apryMEeHTa
86 OcHOBHBIE TPUTOHOMETPHUUYECKHUE
bopMyIbI
87 OcHOBHBIE TPUTOHOMETPHUYECKHE
bopmybl
88 OcHOBHBIE TPUTOHOMETPHUUYECKHUE
bopmybl
89 OcHOBHBIE TPUTOHOMETPHUUECKHUE
bopMmybl
[IpeobpazoBanue bubnuorexa HOK
90 .
TPUTOHOMETPUYECKUX BBIPAKCHUIN https://m.edso0.ru/f2a319c6
01 [TpeoGpa3oBanue
TPUTOHOMETPHUYECKUX BBIPAKECHHH
92 [TpeoGpa3oBanue
TPUTOHOMETPUUYECKUX BBIPAKEHHUH
93 [Tpeobpa3zoBanue
TPUTOHOMETPHUYECKUX BBIPAKECHHH
Pewenne TPUTOHOMETPUYECKUX bubnuotexa HOK
94 .
ypaBHEHUH https://m.edsoo0.ru/f2a319c6
95 Pemenune TPUTOHOMETPUYECKHUX

yYpaBHEHUN



https://m.edsoo.ru/f2a319c6
https://m.edsoo.ru/f2a319c6
https://m.edsoo.ru/f2a319c6

Pewenne TPUTOHOMETPUYECKUX

96 .
ypaBHEHUU
97 Pewenne TPUTOHOMETPUYECKUX
ypaBHEHUU
08 Pemenue ) TPUTOHOMETPHUUECKUX
ypaBHEHUU
99 Pewenne TPUTOHOMETPUYECKUX
YpaBHEHUN
100 Pemenue ) TPUTOHOMETPHUCCKUX
ypaBHEHUU
KonTponbhas paborta:
101 "TpUrOHOMETPUYECKUE BBIPAKCHUS
U TPUTOHOMETPUYECKUE YpaBHEHHS"
[TocnenoBarenpHOCTH CTIOCOOBI
102 3aaHUs HOCHGH;BaTCHLHOCTeﬁ. bubmotexa HOK
N https://m.edsoo0.ru/f2a319c6
MeTton MaTeMaTU4YeCKON UHTYKITUI
MOHOTOHHBIE H  OTpaHHYCHHBIC
103 [IOCJIEI0BATEILHOCTH. P Ucropus bubmorexa [OK
https://m.edso00.ru/f2a319c6
aHayIM3a 0ECKOHEYHO MaJIbIX
104 Apudmernueckast nporpeccus
105 I'eomeTpuueckas nporpeccus
106 beckoneuno yObIBaroIas
TreOMEeTpUYECcKasi IPOTPEeCcCust
107 Cymma 6ec1<0£{equ yOBIBatOIIEH
reOMEeTPHUECKON Mporpeccun
JIMHEHHBIHE W AKCIMOHCHIMATHHBIN BuGmioTexa 110K
108 poct. Uncno e. Popmyna CIOKHBIX

IMMPOLICHTOB

https://m.edsoo.ru/f2a319¢c6



https://m.edsoo.ru/f2a319c6
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JIuHelHBII ¥ DKCHOHEHIIMAJIbHBIN

109 poct. YHucno e. dopmya CIOXKHBIX
IIPOLIEHTOB
Hcnonb3oBanue mporpeccud s
110 pelieHus peanfﬂg))( 3af:[[aq bubamorexa LoK
https://m.edsoo.ru/f2a319c6
IIPUKIIATHOTO XapaKkTepa
KonTponbHas palora:
111 "ITocnenoBaTeIbHOCTH u
nporpeccun"
112 Hel‘{’pepHBHHe byHKIMH W HUX
CBOICTBa
113 Touka paspsbiBa. AcCUMITOTHI bubmmoteka HOK
rpaguKoOB GYHKITHI https://m.edsoo.ru/f2a319c6
114 CpoiicTBa (GyHKIMH HENPEPBHIBHBIX
Ha OTpe3Ke
115 CpoiicTBa (yHKUMN HENpepbIBHBIX
Ha OTpE3Ke
116 Meron WHTEPBAJIOB JUIsl pELIEHUS bubnmnoreka HOK
HEPABCHCTB https://m.edso0.ru/f2a319c6
117 Meto MHTEpPBaJIOB [UIsl peElICHUs
HEPABEHCTB
118 Meton UWHTEpPBajIOB Ul PEIICHUS
HEPABEHCTB
119 IIpuMeHeHne CBOWCTB HENPEPBIBHBIX
GbyHKIMH 115 perenust 3a1a4
[IpuMeHeHre CBOWCTB HENPEPBIBHBIX bubnuotexa HOK
120 .
(GYHKIMIA 7151 pelIeHus 3a1a4 https://m.edso0.ru/f2a319c6
121 IlepBass u BTOpas NPOU3BOJHBIE



https://m.edsoo.ru/f2a319c6
https://m.edsoo.ru/f2a319c6
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byHKIIUN

122 Onpenenenue, UFCOMCTpI/I‘ICCKI/Iﬁ
CMBICJI TPOU3BOTHOM
123 Onpez[eneHI/If:, (UBUYECKUN CMBICIT
IIPOU3BOTHON
YpaBHeHHE KacaTenbHOU K TpaduKky bubnmoreka HOK
124
byHKIMH https://m.edso0.ru/f2a319c6
125 VYpaBHeHHe KacaTeabHOU K rpaduky
GyHKITUN
126 [TpousBoHbIE AJIeMEHTapHBIX
byHKIMi
127 [IpousBoaHbIe AJIEMEHTAPHBIX
byHKIII
[TpousBogHas CYMMBHI,
128 HIEOI/ISBGI?@HI/I?I YaCTHOI'O ’ u bubmorexa LOK
’ . https://m.edsoo.ru/f2a319c6
KOMITO3HITMHU () YHKIIUHA
[TponsBosHas CYMMBI,
129 IIPOU3BENICHNUS, 4acTHOTO "
KOMITO3UIIUH (DYHKIIHI
[IponsBonHas CYMMBI,
130 IIPOU3BENICHNUS, 4acTHOTO "
KOMITO3UIIUH (DYHKIIHI
131 KontponbHas pabora:
"IIponsBogHas"
[ToBTOpenwue, o0o01ienue,
132 cUcTeMaTu3aIus 3HAHUMU:
"VpaBHenus"
133 [ToBTOpeHwue, o0o01enue,



https://m.edsoo.ru/f2a319c6
https://m.edsoo.ru/f2a319c6

cUcTeMaTHu3aIus 3HAHWIL:

"(DYHKHI/H/I"
134 Wrorosas KoHTpOJIBbHAS paboTa
135 HroroBast kKoHTpoIbHAs paboTa
136 [ToBTOpeHwme, ) 000011IeHNE, 1
cUCTEMaTH3aIlus 3HAHUI
OBLIEE KOJIMYECTBO YACOB TIIO 136 10

I[TPOT'PAMME




11 KJIACC

KoanuecTBo 4acoB

JIeKTPOHHBbIEe IU(PPOBbIE

Ne Jara
wn Tema ypoka Beero Konrpoububie IIpakTuueckue e — o0pasoBare/IbHbIEC
padoTshI padoThI pecypcel

. IIpumenenne HpOI/ISBOI[Hj)I/I K EbioTexa 110K
HeCIICAOBANITIO dymiciui Ha | 1 https://m.edsoo.ru/f2a319c6
MOHOTOHHOCTb Y 3KCTPEMYMBI
IIpumenenne  NpPOU3BOAHOH K

2 HUCCIIEIOBAHUIO byHKIUH Ha 1
MOHOTOHHOCTb M 9KCTPEMYMBI
IIpumeHeHue IIPOU3BOJHOMN K

3 HUCCIIEIOBAHUIO byHKIUH Ha 1
MOHOTOHHOCTb M 9KCTPEMYMBI
IIpumeHeHue MIPOU3BOJHOMN K

4 HCCIIETOBAaHUIO byHKIUH Ha 1
MOHOTOHHOCTb M 3KCTPEMYMBI
IIpumeHeHue MIPOU3BOJHOM K

5 HCCIIETOBAaHUIO byHKIUH Ha 1
MOHOTOHHOCTb M 3KCTPEMYMBI
IIpumeHeHue MIPOU3BOJHOM K

6 UCCIIEJOBAHHIO byHKUInI Ha 1
MOHOTOHHOCTB M 9KCTPEMYMBI

, Haxoxnenne — Hamboiplmiero  u Euorexa 110K
HaHMeHBmer? SHACHHA 1 https://m.edso0.ru/f2a319c6
HeNpepbIBHON (YHKIIMU HA OTpPE3Ke

8 Haxoxnenne  Hambonbliero  u 1

HaAaMMCHBUICTO 3HAa4YCHUA



https://m.edsoo.ru/f2a319c6
https://m.edsoo.ru/f2a319c6

HEeNpepbIBHON (PYHKIIMU HA OTPE3KE

10

11

Haxoxnenne  Hamboipmiero  u
HanMCHBIICTO 3Ha4YCHUA
HEeNpepbIBHON (PYHKIIMU HA OTPE3KE
Haxoxnenne  Hamboipmiero  u
HaMMEHBIIETO 3HAYCHUS
HETIPEepBIBHON (PYHKIIMU HA OTpe3Ke
Haxoxnenne  HamboibLmIET0 U
HaMMEHBIIETO 3HAYCHHUS
HETIPEepHIBHON (PYHKIIMU HA OTPE3Ke

12

Haxoxnenue HanOOJIBIIETO "
HAUMEHBIILIETO 3HAYECHUS
HENpephIBHON (DYHKIIUU HA OTPE3KE

13

14

15

16

[IpuMeHeHne NpPOM3BONHOM IS
HAaxO0KJICHUs HAWJIy4dlIEro PEIIeHUs
B IIPUKJIAJIHBIX 3a/1a4ax

[Ipumenenne NpPOM3BOAHOM 1A
HAXO0XJEHUs HAWIY4LIEro pelieHus
B MPUKJIAHBIX 3a]a4ax

[Ipumenenne NpPOM3BOAHOM 1A
ONpeACIICHUS CKOpOCTH u
YCKOpPEHHsI TIpolecca, 3aJaHHOTO
¢bopmyoit unu rpadgukom

[Ipumenenre NpPOU3BOAHOM A
ONpEACIICHUS CKOpOCTH u
YCKOpPEHHsI TpoLEecca, 3aJaHHOTO
¢bopmyoit unu rpadukom

bubnuoreka LHOK
https://m.edso0.ru/f2a319c6

17

Komnoszunus ¢pyHkimit



https://m.edsoo.ru/f2a319c6

18

Kommosurus ¢hyHKImit

19 Kommnosumus hyHkmmii
I'eomerpuueckue o0pa3sl

20 ypaBHeIE)Hﬁ Ha Koopz[HHaEHoﬁ bubmiorexa LOK

https://m.edso0.ru/f2a319c6
IJIOCKOCTH
I'eomerpuueckue o0pa3sl

21 YpaBHEHMH  HAa  KOOpAMHATHOMU
IJIOCKOCTH
KonrponsHas pabora:

22 "UccnenoBanue byHKIHI c
MTOMOIIIBIO TTPOU3BOAHOM"

93 [TepBooOpasnas, OCHOBHOE bubnmnoreka HOK
CBOMCTBO IIEPBOOOPA3HBIX https://m.edsoo.ru/f2a319c6
[TepBooOpazubie 3JI€MEHTaPHBIX

24 ¢byukiuii.  [IpaBuna HaxoXIeHHS
NepBOOOPA3HBIX
[TepBooOpazubie 3JIEMEHTAPHBIX

25 ¢bynkumit. [lpaBuna HaxoXIeHHs
epBOOOPA3HBIX

26 Wuterpan. I'eomeTpruueckuil cMbica bubnmnoreka HOK
UHTErpaia https://m.edso0.ru/f2a319c6
Brruncnenue OTIpeIeIEHHOTO

27 uHTerpaia no ¢opmyne HprooroHa-

Jleitbnuia
Brruucnenune OIIPEACIEHHOTO
28 UHTErpana Io (bopMleIz: HHL}OTOHa- bubamorera LoK
. https://m.edsoo.ru/f2a319c6
Jleiibnuia
29 [Ipumenenue WHTEeTrpaja IUIA



https://m.edsoo.ru/f2a319c6
https://m.edsoo.ru/f2a319c6
https://m.edsoo.ru/f2a319c6
https://m.edsoo.ru/f2a319c6

HaxOXKJICHUs IUIOIIANEH IUIOCKHUX
duryp

IIpumeHeHue HUHTETpaja TS

30 HAXO0XKJICHUS 00BEMOB
TrE€OMETPUUYECKUX TEI

31 [Tpumepsi peneHuit bubnuoreka HOK
muddepeHIraIbHbIX ypaBHEHUI https://m.edsoo.ru/f2a319c6

39 [Tpumepsr perieHui
muddepeHIMaTbHBIX YpaBHEHUI
MaremaTnueckoe  MOJAEIUPOBAHUE

33 pPEATBHBIX MPOILECCOB C IMOMOIIBIO
midQepeHIranbHbIX ypaBHEHUH

34 KonTponbHas pabora:

"[TepBooOpa3nast u uHTETpal"

35 Tpuronomerpuyeckue GyHKIUU, UX bubnmnoreka HOK
CBOICTBa U Tpaduku https://m.edsoo.ru/f2a319c6
Tpuronomerpuueckne GyHKIHH, WX

36 CBOMCTBA U rpaduKu

37 Tpuronomerpuueckue GyHKIMH, UX
CBOMCTBA U rpaduKu

38 Tpuronomerpuueckue QyHKIMH, UX
CBOWCTBA U TpapuKu

39 Tpuronomerpuveckne QyHKIHH, WX
CBOICTBA U rpaduKu
Ot6op KOpHel

40 TPUTOHOMETPUYECKUX YPAaBHEHUU C bubnuotexa HOK

MMOMOUIBIO TPUTOHOMETPUUYECKOI
OKPY>KHOCTH

https://m.edso0.ru/f2a319c6



https://m.edsoo.ru/f2a319c6
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Ot6op KOpHEH
TPUTOHOMETPUYECKHX YPaBHCHUH C

4 IIOMOILBIO  TPUTOHOMETPUYECKOMH
OKpY’KHOCTH
Ot6op KOpHEH

42 TPUTOHOMETPHUECKUX YPABHEHUH S
IIOMOILBIO  TPUTOHOMETPUYECKOMH
OKpY’KHOCTH
Ot6op KOpHEH

43 TPUTOHOMETPHUYECKUX YPaBHEHUH S
MOMOIIBI0O  TPUTOHOMETPUYECKOMH
OKPY>KHOCTH

44 Pemenue TPUTOHOMETPUUECKUX bubmmoteka HOK
HCPaBCHCTB https://m.edso0.ru/f2a319c6

45 Pemenue TPUTOHOMETPUUYECKHX
HEPaBEHCTB

46 Permenne TPUTOHOMETPHUYECKHIX
HEPaBEHCTB

47 Pemenne TPUTOHOMETPHUYECKHIX
HEPaBEHCTB
KontponsHast paborta: "I'paduku

48 TPUTOHOMETPUYECKHUX (GyHKIMHA.

Tpuronomerpuueckue HepaBeHcTBA"

49 OcHOBHBIE METO/bI peLeHus bubnmnoreka HOK
MOKa3aTeJIbHBIX HEPABEHCTB https://m.edso0.ru/f2a319c6
OCHOBHBIE =~ METOIBI  PEHICHHS

50 MOKa3aTeIbHBIX HEPABEHCTB

51 OcHoBHbIE METOJBl  pELICHHUS



https://m.edsoo.ru/f2a319c6
https://m.edsoo.ru/f2a319c6

IMMOKa3aTCJIbHBIX HCPABCHCTB

OCHOBHEBIE METOAbI peiCHuA

52 MOKa3aTeJIbHBIX HEPABEHCTB

53 OCHOBHBIE ~ METOJbl  pELICHMS
Jorapu(pMHUUECKUX HEPABEHCTB

54 OCHOBHBIE ~ METOJBI  PELICHHS
norapuMIUYECKUX HEPABEHCTB

55 OCHOBHBIE ~ METOJbl  pELICHMS
norapuMUIECKUX HEPABEHCTB

56 OCHOBHBIE ~ METOJbl  pELICHMS
Jorapu(pMUUECKUX HEPABEHCTB

57 OCHOBHBIE ~ METOJBI  PEUICHHS
UppaMoOHATLHBIX HEPABEHCTB

58 OCHOBHBIE ~ METOJbl  pELICHMS
UppaMoOHATLHBIX HEPABEHCTB

59 OCHOBHBIE ~ METOJbl  pELICHMS
UppaloHaIbHBIX HEPABEHCTB

60 OCHOBHBIE ~ METOJBI  PEUICHHS
MppaIMOHALHBIX HEPABEHCTB

61 I'papuueckue MeToabl  pelIeHus bubnuotexa HOK
UppalMOHABHBIX YPaBHEHHI https://m.edsoo.ru/f2a319c6

62 I'papuueckue MeToabl  pelIeHus
UppaloOHAIbHBIX YPAaBHEHHH

63 I'paduueckne MeTombl  pemHIeHus
ITOKA3aTEeJIbHBIX YPAaBHEHUIN

64 I'papuueckue MeToabl  perieHus
MOKa3aTeIbHBIX HEPABEHCTB

65 I'padmyeckne MeTONBI  pEIICHUS



https://m.edsoo.ru/f2a319c6

Jorapu(pMUUECKUX YpaBHEHUN

I'padvueckue Meronmpl  pelieHUs

06 norapu)MIUYECKUX HEPABEHCTB
67 I'paduueckue Meronmpl  pelieHUs
Jorapu(MUUECKUX HEPABEHCTB
I'padbmyeckue MeTONBI  pemICHUS
68 MOKa3aTeIbHBIX u
norapu(MUYECKUX ypaBHEHUI
I'padmyeckne MeTONBI  peHICHUS
69 MTOKa3aTeIbHBIX u
Jorapu)MUIECKUX ypaBHECHUI
I'padmueckue MeTonmbl  pelieHUs
70 MOKa3aTeIbHBIX u
norapuMUIECKUX HEPABEHCTB
I'padmyeckue MeTonmbl  pelieHUs
71 MOKa3aTeNbHBIX u
norapuMHUYECKUX HEPABEHCTB
KonTponbHas paborta:
72 "UppatnmonaibHble, MOKa3aTelbHbIE
1 norapupMuyecKue HepaBeHcTBa"
KommnekcHeie YHCIa.
73 Anrebpanyeckas u bubnmnoreka HOK
TPUTOHOMETPHUYECKAs (bopMBI https://m.edsoo0.ru/f2a319c6
3aMmucy KOMIUIEKCHOTO YHclia
KommnekcHbie YHCIa.
72 Anrebpanyeckas "
TPUTOHOMETPHYIECKAS bopMBI

3allMCU KOMIIJICKCHOT'O YHCJIa



https://m.edsoo.ru/f2a319c6

Apudmernyeckue — omnepamud  C

& KOMIUIEKCHBIMHU YU CJIaMU
76 Apudmernyeckue — omnepamud  C
KOMIUICKCHBIMU YU CIIaMHU
77 N300pakeHre KOMITJIEKCHBIX YHCEN
Ha KOOPJMHATHON IIOCKOCTH
78 N300parkeHre KOMITJICKCHBIX YHCET
Ha KOOPJMHATHON IIOCKOCTH
®opmyna Myaspa. Kopau n-oit bubnmoreka HOK
79
CTENCHU M3 KOMIUICKCHOTO YHCIIa https://m.edsoo0.ru/f2a319c6
80 ®opmyna Myaspa. Kopau n-oit
CTEINEHH U3 KOMIUIEKCHOTO YKcia
[IpuMeHeHne KOMIUIEKCHBIX YHCEI
81 s pemeHus  (QU3MYECKHX U
reOMEeTPHUECKUX 3a]a4
82 KonTponbHas pabora:
"KomriekcHele yncna'
83 HarypanbHble u nensle yucna
84 HatypanbHble u 1ienble uncia
85 IIpuMeHeHre IPU3HAKOB IEITUMOCTH bubnuotexa HOK
LETIBIX YUCel https://m.edsoo.ru/f2a319c6
86 [IpumMeHeHHne MPU3HAKOB JETUMOCTH
LEJIBIX YHCell
87 [TpumeHeHrne MPU3HAKOB JETUMOCTH
nensix gucen: HOJl u HOK
88 [TpumeHeHMne MPU3HAKOB JETUMOCTH
nenbix yucen: HOJl u HOK
89 [TpumeHeHne MPU3HAKOB JETUMOCTH



https://m.edsoo.ru/f2a319c6
https://m.edsoo.ru/f2a319c6

LEJIBIX YUCCJI: OCTATKH 110 MO YJIIO

90

91

HpI/IMCHCHI/Ie IIPU3HAKOB JCIUMOCTH
LEJIBIX YUCCJI: OCTATKH 110 MO YJIIO

HpI/IMCHCHI/Ie IIPU3HAKOB JCIUMOCTH
LEJIBIX YUCEII: aJllOPUTM EBKJ'H/II[a
AJId pEIICHMU 3aaa4 B LCJIbIX YHCIaX

92

KontponpHast  pabora: "Teopus
HenpIx yucen"

93

94

95

Cucrema u COBOKYITHOCTb
YpPaBHEHUU. PaBHOCUITBHBIE
CUCTEMBI I CUCTEMBI-CIIEACTBUS

Cucrema n COBOKYITHOCTb
ypaBHeHHﬁ. PaBHOCHIBHBIE
CUCTEMBI U CUCTCEMBI-CJIICICTBUA

OCHOBHEBIE MCTOABI PCUICHUA

CUCTEM " COBOKYITHOCTEN
palMoHaIbHBIX YpaBHEHUN

bubnuoreka LHOK
https://m.edsoo.ru/f2a319c6

bubnuoreka LHOK
https://m.edsoo.ru/f2a319c6

96

OcHoBHbIE METO/IbI peueHus
CUCTEM u COBOKYITHOCTEH
HUPPALMOHAIIBHBIX YPABHEHUN

97

OcHoBHbIE METO/IbI peueHus
CUCTEM u COBOKYITHOCTEH
ITOKA3aTENIbHBIX YPABHEHUI

98

99

OcHoBHbIE METO/IBI peleHus
CUCTEM " COBOKYITHOCTEH
MOKa3aTeJIbHbIX YPaBHEHUH

OcHoBHbIE METO/IBI pelieHus
CUCTEM 51 COBOKYITHOCTEH



https://m.edsoo.ru/f2a319c6
https://m.edsoo.ru/f2a319c6

Jorapu(pMUUECKUX YpaBHEHUN

100

101

102

103

104

105

106

OCHOBHBIE ~ METOJbl  pELICHMS
CUCTEM u COBOKYITHOCTEH
Jorapu(pMUUECKUX YpaBHEHUN

[IpuMeHeHHe cuCTeEM K PELICHUIO
MaTeMaTUYeCKUX 3a1ad M 3aJad u3
pa3nuuHbIX oOjacTed Hayku U
peaJIbHOM KU3HU, HWHTEpIpeTanus
MIOJIyYEHHBIX PE3yJIbTaTOB

IIpuMeHeHHEe cHUCTEM K PELICHUIO
MaTeMaTU4YeCKUX 3aj1a4 U 3a1ad u3
pa3nuyHbIX oOJlacTe Hayku U
peanbHOM KU3HHM, HHTEpIpeTanus
IIOJIyYEHHBIX PE3YJIBTATOB

[Ipumenenne HEPABEHCTB K
PELICHUI0 MaTeMaTUYECKUX 3a1a4 U
3aJjad M3 pa3IMuHBIX oOjacreit
HayKl W pEaIbHOM  KWU3HHU,
MHTEpIpeTaus MTOJTY4EHHBIX
pEe3yJIbTaTOB

KontponbsHast pabora: "Cucremsl
paloHaIbHBIX, HPPALUOHAIBHBIX
MTOKa3aTeIbHBIX "
orapu(MUIECKuX ypaBHEHUN"

ParmonansHbie YpaBHEHUS c
rapaMeTpamu
PammonansHble  HEpaBeHCTBa €
rapaMmeTpamu

bubnuoreka LHOK
https://m.edso0.ru/f2a319c6

bubnuoreka LHOK
https://m.edsoo.ru/f2a319c6



https://m.edsoo.ru/f2a319c6
https://m.edsoo.ru/f2a319c6

Panmonanbubie CHUCTEMBI c

107

napameTpamu

WpparnmonanbHele YpaBHEHUS, bubmuotexa HOK
108

HEpPaBEHCTBA C MapaMeTpaMu https://m.edso0.ru/f2a319c6
109 WppanmonanbHble  CHCTEMBI  C

rnapameTpamu

[TokazarenbHble YpaBHEHUS, bubnmoreka HOK
110

HEPaBEHCTBA C IapaMeTpaMu https://m.edsoo.ru/f2a319c6
111 [TokazarenbHbIe CHCTEMBI c

napameTpamu

Jlorapudmuueckue YpaBHEHUS, bubnmnoreka HOK
112

HEPaBEHCTBA C IapaMeTpaMu https://m.edsoo.ru/f2a319c6
113 Jlorapudmudeckne  CUCTEMBI ¢

napameTpamu

TpuroHnomerpuyeckue ypaBHEHUS C bubmmotexa HOK
114

napameTpamu https://m.edso0.ru/f2a319c6
115 Tpuronomerpuueckue HepaBEHCTBa

C mapameTpaMu
116 TpuroHomeTpuveckue CHCTEMBI C

napamMeTpamu

Iloctpoenne  u  HccieqOBaHUE

MaTeMaTHIeCKUX Moienei bubnmmoreka HOK
117 .

peanbHBIX CHTYalldid C TOMOIIBIO https://m.edsoo.ru/f2a319c6

YpaBHEHUH € ITapaMeTpamMu

Iloctpoenne  u  HccieqOBaHUE
118 MaTeMaTHYeCKHUX MoJienei

pEaIbHBIX CHUTYyallil C MOMOUIbIO
CHCTEM ypaBHEHUH C MapaMeTpaMu



https://m.edsoo.ru/f2a319c6
https://m.edsoo.ru/f2a319c6
https://m.edsoo.ru/f2a319c6
https://m.edsoo.ru/f2a319c6
https://m.edsoo.ru/f2a319c6

[Toctpoenne U wHccienoBaHue

119 MaTeMaTH4YECKHUX MoJelei

peaNbHBIX CHUTYallud C IOMOIIBIO

CHUCTEM ypaBHEHHH C mapaMeTpamMu
120 KontponpHast paborta: "3amauu c

napamerpamu”

[ToBTOpEHME, 0000111eHHE,
121 CHCTEMAaTHU3alHs 3HAHUH:

"VpaBHeHus"

[ToBTOpEHME, 000011IeHHE,
122 cUCTEMaTHU3alHsA 3HAHUMN:

"VpaBueHnus"

[ToBTOpEHME, 00o01IeHwMeE, Enbmiorexa LIOK
123 SHCTeMaTHSaHm SHaHT' https://m.edso0.ru/f2a319c6

VYpasuenusi. CUCTeMbl YpaBHEHHIMA

[ToBTOpeHwue, 00001enue,
124 CHCTEMAaTH3aIUs 3HAHUIL:

"Hepasencrsa"

[ToBTOpEHwMe, 00001I€enue,
125 CHCTEMAaTH3aIUs 3HAHUIL:

"HepaBencrsa"

[ToBTOpEHwUe, 000011IeHHE,
126 CHCTEeMAaTH3alHs 3HAHUM:

"Hepasencrsa"

[ToBTOpeHwue, 000011IeHHE,
127 CHCTEMAaTH3alHs 3HAHUM:

"IIponsBonHas u €€ npuMeHeHue"
128 [ToBTOpEHME, 00001IcHHE,



https://m.edsoo.ru/f2a319c6

CHCTEMATU3aLNSA 3HAHMUI:
"I[IpousBoaHas u e€ npuMeHeHue"

[ToBTOpeHwue, o0o01enue,

129 CHCTEMAaTHU3alHs 3HAHUH: 1
"IIpon3BojHas u €€ npuMeHeHue"
[ToBTOpEHME, 0000111eHHE,

130 CUCTEMATH3ALHA 3HAHUN: 1
"NuTerpan u ero npumeHexue"
[ToBTOpEHME, 000011IeHHE,

131 cUCTEMaTHU3alHsA 3HAHUMN: 1
"OyHKuMn"
IToBTOpEHue, 0000111eHHE,

132 CI/ICTeMpaTI/ISaI_II/Iﬂ SIII{IaHI/Iﬁ: 1 bubmorexa [OK

https://m.edso0.ru/f2a319c6

"OyHKuMn"
[ToBTOpeHwue, o0o01ienue,

133 CHCTEMATH3ALIS 3HAHWIL: 1
"OyHKIIN"

134 HToroBast KOHTpOJIbHASA paboTa

135 Hrorosas koHTpOIBHAS paboTa

136 [ToBTOpEHwMe, UO6O6HI€HI/I€, 1
CUCTEMaTH3aIlUsl 3HAHUH

OBHIEE KOJIMYECTBO YACOB IIO 136 10

[NPOT'PAMME



https://m.edsoo.ru/f2a319c6

YYEBHO-METOAUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O

HPOUHECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI
Anrebpa 1 Havana mMaremarnueckoro aHanusa: 10-11 kimacchl: 0a30BbIH M yriyOJIeHHBIN
ypoBHH: yueOHuK, 10-11 xmaccel/ AnumoB II.A., Konsrua FO.M., Tkauera M.B.,
®enoposa H.E., llabyaun M.I. 11- e u3x., crepeotunnoe -M.: [Ipocsemienue, 2023.

HUA®POBBIE OBPA3OBATEJIBHBIE PECYPCbl M PECYPCbl CETH
HUHTEPHET
bubmmoreka LIOK https://m.edsoo.ru/f2a319c6



https://m.edsoo.ru/f2a319c6




