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MNOACHUTEJIBHASA 3AIINCKA

VYyebnblii kKypc «AnreOpa M Hayajga MaTEMaTUYECKOTO aHAIIM3a» SIBISETCS
OJIHUM W3 Hauboyiee 3HAYMMBIX B IpOrpaMMe cpefaHero oOiero oOpa3oBaHws,
MTOCKOJIBKY, C OJTHOM CTOPOHBI, OH OOECTIeUnBACT MHCTPYMEHTAJIbHYIO 0a3y is
U3YyYEHHUS BCEX €CTECTBEHHO-HAYYHBIX KYpPCOB, a C IPYroi CTOPOHBI, (hopMUpYeT
JIOTUYECKOE U a0CTPAaKTHOE MBIIUICHHE O0ydYarolnuxcs Ha YpOBHE, HEOOX0IUMOM
JUIsl OCBOEHUS MH(MOpPMATUKU, OOIIECTBO3HAHMS, UCTOPHUH, CIOBECHOCTH U APYTHX
TUCHUIUIMH. B pamkax maHHOro y4eOHOro Kypca oOydarouiuecsi OBJIa/IeBaloOT
YHUBEPCAIbHBIM SI3IKOM COBPEMEHHON HayKu, KOTOpas (OpMYIUpYyeT CBOU
JTOCTHXKEHHSI B MaTEMaTUYECKOI (hopMe.

VY4eOHbIil Kypc anreOpbl M Hayald MAaTeMaTUYECKOTOo aHalu3a 3aKia/lbIBacT
OCHOBY JJI YCIEUIHOTO OBJIQJCHUs] 3aKOHaMU (U3MKH, XHUMHUHU, OHOJIOTHUH,
MOHMMAaHUS OCHOBHBIX TEHJICHIINN Pa3BUTHUSI SKOHOMHUKH U OOIIECTBEHHON JKU3HH,
MO3BOJIIET OPHUEHTHUPOBATHCA B COBPEMEHHBIX HHU(PPOBBIX U KOMIBIOTEPHBIX
TEXHOJIOTHUSIX, YBEPEHHO HCIOJIb30BAaTh UX ISl JalbHEHIIEro oOpa3oBaHUS U B
NOBCEIHEBHOH kM3HU. B TO ke Bpems oBlajieHHE aOCTPAaKTHBIMU M JIOTUYECKU
CTPOTMMHU KOHCTPYKIUSMHU ainreOpbl M MaTEeMaTHUUECKOro aHaju3a pa3BUBAET
YMEHUE HaXOIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTH, JOKAa3bIBATh
YTBEPKJICHUSI C TIOMOIIBIO MHIYKUUU U PaCCyXAaTh JEAYKTHUBHO, HUCIOIb30BATh
0000IIeHNEe W KOHKpETH3aluio, a0CTparupoBaHWE U aHAJIOTHIO, (OpPMUDPYET
KpEaTUBHOE U KPUTHUUYECKOE MBIIIICHUE.

B xone uzyuenus yueOHoOro kypca «Ausrebpa M Hadajla MaTeMaTUYECKOTO
aHanu3a» oOydYarolIMecsl MOJY4YaroT HOBBIA OMNBIT PEIICHHs] MPUKIAJAHBIX 3ajad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJENIEH PEaJbHbIX CUTYAllUH,
UHTEPIIPETallud  TOJYYEHHBIX  pELIeHHWH, 3HAKOMSTCSI C  IpUMepaMu
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
(GOpMHUPOBAHUIO HAYYHOTO MHUPOBO33PEHUS, TaK M 4epe3 crenuduky ydeOHOU
NEeATEeTbHOCTH, TpeOyIomed TMPOJAOIKUTEIPHOW KOHIIEHTpAIMd BHUMAHUSA,
CaMOCTOATENbHOCTH, AKKYpPaTHOCTH M  OTBETCTBEHHOCTH 3a IOJIYYEHHBIH
pe3ynbTar.

B ocnoBe wmeroauku oOyueHus aiareOpe M HadalaM MaTeMaTHYeCKOTrO
aHallM3a JEKUT ACSITebHOCTHBIN MPUHIUI 00yUYeHHUS.

B crpyktype yueOHOro kypca «Anrebpa M Hadajga MaTeMaTHYECKOTO
aHaJIKM3a» BbIJICJICHBI CIEAYIOUIUE COAepKATEIbHO-METOAUYEeCKue TuHuu: «Yucna
U BblUUCIEHUD», « DyHKIUU U Tpadukny, «YpaBHEHUS] U HepaBeHCTBay, «Hauana
MaTeMaTU4YecKoro aHamusa», «MHoxkecTBa M JIOTHKa». Bce OCHOBHbIE



COJEPKATENbHO-METOANYECKHE JHHUM H3YyYalOTCsl Ha NPOTSHKEHUHM JBYX JIET
oOydeHHusi Ha YpOBHE CpeIHEro oOImero oOpa3oBaHUsl, €CTECTBEHHO OTOJHSIS
JpyT Ipyra U MOCTETEHHO HACHIIIAsICh HOBBIMH T€MaMU W paszaenamu. JlaHHbIN
y4eOHBIH KypC SIBISIETCS WHTEIPATUBHBIM, IIOCKOJIBKY OOBEIUHSET B cede
COJEp’KaHUE HECKOJBKMX MaTeMaTHYECKUX MAMCLUMILUIMH, TaKMX Kak aureopa,
TPUTOHOMETpPHUSI, MAaTEMAaTHUYECKUN aHAINU3, TEOPUsS MHOXKECTB, MaTeMaTH4YecKas
jgoruka u apyrue. Ilo Mepe Toro kak oOydwaromuecs OBJIAJEBAIOT BCE Ooliee
IMIMPOKUM MATEMATUYECKUM allapaToM, Y HUX MOCJIEI0BAaTENbHO POPMUPYETCS U
COBEpIICHCTBYETCSI YMEHHE CTPOUTh MATEMaTUYECKYI0 MOJEIb pEabHOM
CUTyalluH, IPUMEHSATh 3HAHUS, MOJIYYEHHbIE IPU U3YYEHUU y4yeOHOro Kypca, JUis
peIIeHUsI CAaMOCTOSITENTFHO C(HOPMYIUPOBAHHON MAaTeMaTHYECKOW 3a7au, a 3aTeM
MHTEPIIPETUPOBATH CBOM OTBET.

CopnepxxarenpHo-MeTOIMYecKass JUHUS «Yucia W BBIYMCICHUS) 3aBEPIIACT
(GopMHpOBaHNE HABBIKOB MCIOJIb30BaHUS JAECUCTBUTEIBHBIX UMCEN, KOTOPOE ObLIO
HayaTo Ha YPOBHE OCHOBHOT0 00111er0 00pa3oBanus. Ha ypoBHe cpenHero ooiiero
oOpa3oBaHus 0co0O€ BHUMaHue  yaensercss  (QOPMUPOBAHUIO  HABBIKOB
paIMoOHATBHBIX BBIUMCICHUN, BKIIOYAIOMIUX B CEOS MCIOIB30BAHUE Pa3IHMUHBIX
dopM 3amucu 4yMcia, YMEHUE JeNaThb NPUKUJIKY, BBINOJHATH MNPUOIMKEHHBIE
BBIUMCJICHMSI, OLIEHUBATh YHUCIIOBbIE BbIpAaXKEHUs, paboTaTh C MaTeMAaTUYECKUMU
KOHCTaHTaMH. 3HAKOMbIE OOYYarolIMMCsl MHOKECTBAa HATypalbHBIX, IIENbIX,
palMioHaNbHBIX W JCHCTBUTENBHBIX  YHUCEN  JIOMOJHSIOTCS  MHOMXECTBOM
KOMIUIEKCHBIX 4YHCell. B KakIoM M3 3TUX MHOXKECTB pPacCMaTpUBAIOTCS
CBOMCTBEHHbIE €My cleuu(pUyYecKue 3aJaud M OIEepaluu: JeJIeHHE Halenlo,
ONEPUPOBAHUE OCTaTKaMH Ha MHOXECTBE LEJbIX YHUCENI, O0COoOble CBOMCTBA
palMoHANBHBIX M HUPPAIMOHATBHBIX YKCeN, apu(METHIECCKHUE ONEpalni, a TakKe
U3BJICUCHUE KOPHSA HATYpalbHOW CTETMIEHH Ha MHOXKECTBE KOMILJIEKCHBIX YHCEIL.
bnarogapsi mocienoBaTenbHOMY pPaCIIMPEHHIO Kpyra HCHOJB3YEMBIX YHCEN U
3HaKOMCTBY C BO3MOYKHOCTSMH MX MPUMEHEHHS JUIsl PELICHUS Pa3iIMyYHbIX 3a7a4
dbopMupyeTcsi TpeCTaBICHNE O €IUHCTBE MATeMAaTUKH KaK HayKH U €€ POJH B
MOCTPOCHUU MOJIEJICH PEaJbHOTO MHpa, MIMPOKO HCIOJB3YIOTCA 0000IIeHne M
KOHKPETH3aIHS.

Jluaust «YpaBHEHHUS W HEPABEHCTBA» pEaIU3yeTCs Ha MPOTSHKEHUH BCETO
oOyueHusi Ha YpOBHE CpeIHEero oOmiero oOpa3oBaHUs, MOCKOJIBbKY B KaXKJIOM
pasnene IlporpaMMbl MpeayCMOTPEHO pEIIEHHWE COOTBETCTBYIONIMX 3anad. B
pesynbraTte OOydaroluecss OBJIAJAEBAIOT Pa3jIMYHBIMM METOAAMM  pEIICHUS
palMoHaNbHBIX, HPPAIMOHATBHBIX, TOKAa3aTEeNbHbIX, JOTAapUPMUUYECKUX H
TPUTOHOMETPUUYECKUX ypPAaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKxke 3a1ad,
coaepKaimx mnapameTpsl. [lodydeHHblE yMEHHsSI HIMPOKO HCHOJIB3YIOTCS MpH
UCCIIEOBAaHUM (PYHKIUI C MOMOIIBIO NTPOU3BOJHON, IPU PELIEHUH NPUKIATHBIX



3a]a4 W 3a7a4 Ha HaXOXKJEHHE HAaWOOJBIINX M HaUMEHBIIUX 3HAYEHUN (YHKIINU.
Jlannast copepkarenbHas IMHUS BKIIIOYAaeT B ceOs Takke (OpMUPOBAHUE YMEHUN
BBIIIOJIHATh ~ pacy€Tsl 1O  (opMysnaM, MpeoOpa3oBaHHUs  PALHMOHAIBHBIX,
UppAIMOHATBHBIX M TPUTOHOMETPUYECKHX BBIPAKECHUM, a TAKKE BBIPAKCHUM,
collepKallluX CTerneHu W Jorapudmbel. brarogaps uzyudeHuio aiareOpandeckoro
MaTepuana NPOUCXOJUT  JAJbHEWIIee  pa3BUTUE  AITOPUTMUYECKOTO U
abCTPaKTHOTO MBIIUICHUS O0y4aroumxcs, (pOpMHUPYIOTCS HaBBIKU JETYyKTHBHBIX
paccyxlieHuid,  paboTbl C  CHMBOJBHBIMH  (QopMaMu,  MPEICTaBICHUS
3aKOHOMEpPHOCTEH W 3aBUCHUMOCTEH B BHJI€ PAaBEHCTB M HEpaBEHCTB. AureOpa
npegiaraeT 3(pQPEKTUBHbIE HWHCTPYMEHTBl JJIsl PELICHHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3aJ]1a4, HAIJIAIHO JTEMOHCTPUPYET CBOU BO3MOXKHOCTH KaK
A3bIKa HAYKH.

ConepxxarenpHo-MeTOIMYeCKass JHHUS «DYHKIMM U TpapuKu» TECHO
neperjeTaeTcs ¢ APYyTrMMH JIMHUSMU y4eOHOro Kypca, MOCKOJIbKY B KaKOM-TO
CMBICJIE 3aAa€T MOCIEA0BATEIbHOCTh U3YUEHU MaTepurana. M3ydeHue cTeneHHou,
MOKa3aTeJIbHOM, JTIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIMMN, UX CBOWMCTB
U rpauKOB, UCIOJIb30BaHUE (PYHKUUHU JJIs pelIeHUs 3a7a4 U3 APYIHX Yy4eOHBIX
IIPEAMETOB U PEAIBHON KU3HU TECHO CBSA3aHO KAK C MAaTEMATHYECKUM aHAIU30M,
TaK W C pEIIeHHEM ypaBHEHUN M HepaBeHCTB. IIpu 3TOM Oosnbllloe BHMUMAaHHE
yaensercs (GOPMUPOBAHUIO YMEHHUS BbIpaXaTh (OpMyJaMu 3aBUCUMOCTH MEXIY
pa3NMYHBIMU BEJIMYMHAMH, MCCIIEOBAaTh MOJYyYEHHbIE (QYHKIHH, CTPOUTH HX
rpaduku. Marepuan 3Toi coaep:KaTeIbHON JTUHUN HAIlEJIeH Ha Pa3BUTHE YMEHHM
Y HABBIKOB, ITO3BOJSIOIIMX BBIpAXKaThb 3aBUCHMOCTH MEXJIy BEJIMYMHAMU B
paznu4HOi ¢dopme: aHATUTHYECKOU, Tpaduueckoid M cioBecHOW. Ero mzyuenue
CIIOCOOCTBYET ~Ppa3BUTHIO aJNTOPUTMUYECKOTO MBIIUIEHUS, CIOCOOHOCTH K
0000IIEHUIO U KOHKPETHU3ALIUU, UCTIOJIb30BAHUIO aHAJIOTHA.

CopnepxarenpHas nuHuA «Hauvana MareMaTHyecKoro aHaliu3ay IO3BOJISIET
CYILECTBEHHO PaCIIMPUTh KPyr KaK MATEMAaTHYECKHUX, TaAK U MPHUKJIAJHBIX 3a/ad,
JOCTYIIHBIX 00ydYaromuMcs, TaKk KaK y HUX MOSBISIETCS BO3MOXKHOCTb CTPOUTH
rpa@uky  CNOXHBIX (YHKLUMMA, OMpEeAeNsiTh HX HauOONbIIMNE W HAUMEHBIIUE
3HAUEHHUA, BBIYUCIATH MIIOMAaAun (Guryp u oObEMBI TEJ, HAXOAUTh CKOPOCTH M
YCKOpEeHMsl TpoleccoB. JlaHHas colep)kareiibHas JIMHHUS OTKPBIBAET HOBBIE
BO3MOYKHOCTH IIOCTPOEHUSI MaTeMaTHYECKUX MOJENIEd peajbHbIX CHTyaluu,
MO3BOJISIET HAXOJWUTh HaWJIydlllee pEHIeHHWe B TMPUKIATHBIX, B TOM YHCIE
COLIMAJIbHO-D)KOHOMUYECKHX, 3aa4aX. 3HAKOMCTBO C OCHOBAMH MaTEMaTUYECKOTO
aHanm3a CIocoOCTBYeT pa3BUTHIO aOCTPAKTHOTO, (POPMaTbHO-JIOTHYECKOTO U
KpPEaTHUBHOTO MBIIIJICHUS, (POPMUPOBAHUIO YMEHMI pPAaCO3HABATH MPOSBICHUS
3aKOHOB MaTeMaTUKH B HayKe, TEXHHKE U UCKyccTBe. OOydaroluecs: y3HaT O



BBIIAIOIIMXCSl pe3yNbTaTaX, IMOJMYYEHHBIX B XOJ€ Pa3BUTHS MaTEeMaTHKH Kak
HAyKH, U 00 UX aBTOpax.

CopepxxarenpHO-MeTOIMYecKasi TMHUA «MHOXKECTBA U JIOTUKa» BKJIIOYAET B
ceOsi DJIEMEHThl TEOPUU MHOXKECTB M MaTeMaTH4ecKou Joruku. TeopeTuko-
MHOKECTBEHHBIE MPECTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIBHOW MAaTEMATUKU
U TIpe[iaraioT Hambosiee YHUBEPCANBHBIA S3BIK, OOBEIUHSIONINI BCE pa3Jeibl
MaTeMaTUKd M €€ TPUIOKEHHH, OHU CBS3BIBAIOT pa3Hble MaTEMaTHUECKUE
JUCUUIUIMHBL W WX MPWIOKEHUs B eauHoe wenoe. [losTomy BaxxHO 1aTh
BO3MOXKHOCTh OOy4aromeMmycss TMOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MaTeMaTHKH U HCIOJIb30BaTh €r0 JJI BBIPAXKEHUS CBOUX MBICIIEH.
JlpyruM BaXHBIM TPU3HAKOM MaTEMaTHKA KakK HayKd CIeAyeT TMpU3HAThH
CBOMCTBEHHYIO €U CTPOrOoCTh OOOCHOBAaHMM U CIEIOBAHHUE OIpPEACIEHHBIM
OpaBWjiaM  TOCTPOEHHUS  JOKa3aTeslbCTB.  3HAKOMCTBO  C  3JIEMEHTaMH
MaTEeMaTUYECKON JIOTMKH CIIOCOOCTBYET pPa3BUTHUIO JIOTUYECKOTO MBIIICHUS
00y4arouXxcs, MO3BOJSET UM CTPOUTH CBOM PACCYXKIACHUS HAa OCHOBE JIOTHYECKHX
npaBuil, GOPMUPYET HABBIKK KPUTUIECKOTO MBITIIICHUSI.

B yueOHOM Kkypce «AnreOpa W Hayajga MaTEMaTUYECKOTO aHaIM3a»
IPUCYTCTBYIOT OCHOBBI MAaT€MaTHYECKOTO MOJEIUPOBAHUS, KOTOPHIE MPU3BAHbI
cocoOCTBOBaTh (POPMHUPOBAHUIO HABBIKOB IIOCTPOEHUS MOJENEH peallbHbIX
CUTyalluii, WCCIENOBaHUS OSTUX MOJENEH C TMOMOIIbIO ammapara anreOpbl |
MaTEeMaTHYECKOTO aHalli3a, WHTEPIPETAllMd MOJyYeHHBIX pPEe3yJbTaToB. Takue
3aJJaHUs BIUIETEHBI B KX/IbIM U3 pa3/ieloB MPOrpaMMbl, TIOCKOJIBKY BECh MaTepHal
y4e0HOro Kypca IIMPOKO HCHOJB3YEeTCs JJsl pelleHUs NpUKIagHbIX 3adad. [lpu
peIIEHNH  peajbHBbIX  MPAKTHUYECKUX  3adady  oOydarolmuecs  pa3BUBAIOT
HaOI0JaTeIbHOCTh, YMEHHE HaXOAWTh 3aKOHOMEPHOCTH, aOCTparupoBaThCH,
UCIIOJB30BaTh  AHAJIOTHI0, 0000maTh M KOHKPETU3UPOBATH  MPOOJieMy.
JlesiTenbHOCTh 1O (POPMHUPOBAHUIO HABBIKOB pELICHMs] MPUKIAAHBIX 3a7ad
OpraHu3yeTcs B Ipolecce U3yUeHHs BCceX TeM Y4eOHOro Kypca «Anredpa u Hadyana
MaTEMaTUYECKOrO aHaJTU3a».

Ha wu3yuenune yueOHOro kypca «AnreOpa M Hayajla MaTeMaTHYE€CKOTO
aHanuza» otBoautcs 272 vaca: B 10 knmacce — 136 yacoB (4 yaca B Heaeno), B 11
Kkiacce — 136 yacoB (4 4aca B HeJIeINIO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

Yucsia v BbIYMCIEHUS

Pannonanbapie unciaa. OOBIKHOBEHHBbIE W JECATUYHBIE JIPOOHU, MPOIIECHTHI,
OeckoHeuHble mnepuoanyeckue Apoou. IlpumeHeHue apobGelt W MPOIEHTOB IS
peLIEHUs NPUKIAAHBIX 3a7a4 U3 Pa3JINYHbIX OTpAciei 3HAaHUHN U PeaibHOM KU3HH.

JlelictBuTenpHble 4ucia. PanuoHalnbHBIE W UpPpALMOHAIBHBIE YHCIIA.
Apudmernueckue  onepanMu ¢ JCUCTBUTENIBHBIMU  4YHCIaMd.  Moayib
JEUCTBUTEILHOTO YHCIa U ero cBoicTBa. [IpuOmmkE€HHbIE BHIYMCIICHUS, TTPABUIIA
OKpPYTJIEHUS, MPUKUIKA U OLICHKA PE3YJIbTaTa BbIUNCICHU.

Crenenp ¢ uenbiM mnokaszarenemM. buHoMm Herotona. Hcenmonbe3oBaHue
noAXosAIEeH (GOPMBbI 3aMUCH JEHCTBUTEIBHBIX YUCEIT IJIs1 PEIICHUS TPAKTUUYECKUX
3a7a4 ¥ MPEJACTABICHUS JAHHBIX.

ApudmMeTnueckuii KOpeHb HaTypaJIbHON CTENIEHU U €r0 CBOMCTBA.

CreneHp C palMOHAJbHBIM TIOKa3aTeIeM M €€ CBOWCTBA, CTEIEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapupm uymcna. CpoiictBa gnorapupma. JleciTuuHbIE M HATypaJibHbIE
JorapupMsl.

CuHyC, KOCHHYC, TaHI€HC, KOTAHT€HC YHCJIOBOIO aprymMeHTa. ApPKCHHYC,
aPKKOCUHYC M ApKTAaHI€HC YUCIIOBOTO apryMEHTA.

YpaBHeHHS U HEPABEHCTBA

ToxaecTBa M TOXKIECTBEHHbIE MpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHEHUs. PaBHOCWIIbHBIE YpaBHEHHMSI M ypaBHEHHUs-CleACTBUA. HepaBeHCTBO,
pEILICHUE HEPABEHCTBA.

OCHOBHBIE METO/IbI PEIICHUS 1ENBIX U APOOHO-PAIIMOHATBHBIX YPABHEHHUUN U
HEpPABEHCTB. MHOTrOWIEHb OT OJHOW MEepeMEHHOW. [leneHne MHoroujieHa Ha
MHOIOWwiIeH ¢ ocrarkoM. Teopema be3y. MHoOrowiensl ¢  LEJIBIMU
ko3 unmentamu. Teopema Buera.

[IpeoOpa3zoBaHus YUCIOBBIX BRIPAKEHUHN, COJIEPIKAIINUX CTENIEHU M KOPHHU.

HNppaunonanbHbie ypaBHEHUSI. OCHOBHBIE METO/IbI pelieHus
UppalmoHaIbHbIX YPaBHCHUH.

[TokazarenbHble ypaBHEHHS. OCHOBHBIE METOJbl PELICHHS TOKa3aTEIbHbIX

YPaBHEHUM.

[Tpeobpa3zoBanHue BbIpaX)EHH, COEPKALUX JOrapru(MBbI.

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

OcCHOBHBIE TPUTOHOMETPHUUYECKHUE bopMyIbI. [Tpeobpa3zoBanue

TPUTOHOMETPUYECKUX BBIPAXKEHUN. PellleHre TPUroHOMETPUYECKUX YPAaBHEHUM.



Pemenne cucrem JIMHEWHBIX ypaBHEHHMH. Marpuiua CUCTEMBI JIMHEHMHBIX
ypaBHeHMI. OnpenenuTenb MaTpUllbl 2X2, €ro TeOMETPUYECKHM CMBICT U
CBOICTBA, BBIYMCIIEHUE €T0 3HAYEHUS, NPUMEHEHUE ONpPENEIUTENs sl pelIeHUs
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
YpaBHEHUII W HEpaBEHCTB. lIpuMeHeHHE ypaBHEHHII U HEPABEHCTB K PEIICHUIO
MaTeMaTUYeCKUX 3a7ad M 3a/ad M3 pa3IMyHbIX 00JIacTeld HayKu U peasibHON
KU3HU.

@OyHkuuu U rpadpuku

@®yHkus, crnocoObl 3amanus (yHKIuM. B3auMHO o0OpaTHble (YHKIMH.
Komnosumms gyskiuit. I'paduk  QyHkimu. DnemeHTapHble TpeoOpa3zoBaHUs
rpadukoB QyHKIIHIA.

OOusacTh ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkumu. Hymu QyHkum.
[IpomexxyTku 3HakonocTossHCTBA. UETHbIE 1 HeuéTHbIe (pyHKUMU. [lepuoanueckue
¢ynkuun. IIpoMexyTku MOHOTOHHOCTHM (PYHKIMU. MakKCUMyMbl U MHUHUMYMBI
dbynkuuu. Hanbosnpiiee 1 HauMeHbIee 3HaueHus QyHKIIMY Ha IPOMEXKYTKE.

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

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

[TokazatenbHass u Jjorapudmuyeckas (yHKIUHU, UX CBOWCTBA M Tpadukwu.
Hcnonb3oBanue rpadgukoB GyHKIMMA 715 peIICHUs YpABHEHUH.

TpuroHomeTpuyeckas OKPY>KHOCTb, OIPENEIEHUE TPUTOHOMETPUUECKUX
(GYHKIIMI YUCIOBOTO apryMEHTa.

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

Hauvaja MmaTeMaTH4ecKOro aHajaimn3a

ITocimenoBaTellbHOCTH, CHOCOOBI 3aJaHMs ITOCIIEAOBATEIbHOCTEH. MeTon
MaTeMaTU4YeCKON WHIYKIUU. MOHOTOHHBIE " OrpaHUYCHHbBIC
NOCJIEOBATENBHOCTH. MCTOpHsSI BOSHMKHOBEHHSI MAaTEMAaTHYECKOTO aHaju3a Kak
aHann3a OECKOHEYHO MaJbIX.

Apudmerrueckas U reoMeTpuueckas rnporpeccu. beckoneuHo yobiBaromias
reoMerpuueckas nporpeccusi. Cymma 0€CKOHEYHO YOBIBAIOIIEH TeOMETPUUYECKON
IIPOrpecchui. JIMHEMHBIN U SKCITOHEHIMANBHBIN pocT. Yncno e. @opmysia CI0KHBIX
npoueHTOB. Mcnonb30BaHWE MPOTrpeccUMy JUIsl PELIEHUs pealbHbIX —3a1ady
MIPUKIIATHOTO XapaKTepa.



HenpepriBHble (QYHKIMM W HMX CBOWCTBA. TOYKM pa3pbiBa. ACHMNTOTHI
rpajuxoB ¢yakiuii. CBoiicTBa (QyHKIMI HENPEpHIBHBIX Ha OTpe3ke. Meron
WHTEPBAJIOB JUISl PELICHHWs HEPaBeHCTB. [IprMeHeHne CBOWCTB HENMPEPBIBHBIX
GyHKIUI 1715 penieHus 3a1a4.

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

[TpousBogubie  anmemeHTapHbiX  ¢GyHKIuA.  [IpousBomHast  CyMMBl,
IPOU3BENIEHUS, YACTHOTO U KOMIIO3UINY (PYHKIIUH.

MHoskecTBa M JIOTHKA

MHOXeCTBO, ONepanuy HaJ MHOXECTBAMHU W HX CBOMCTBA. Jlmarpammel
Oiinepa—Benna. [IpuMeHEHHE TEOPETUKO-MHOXKECTBEHHOIO — ammapara i
ONMCAHUs PEAJbHBIX IPOLECCOB M SBJIICHUM, NPH PELIEHWH 3a4ad U3 JIPYTUx
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTeMAaTHUYECKOTO OOBEKTa, CJIEICTBUE,
JI0OKA3aTEIbCTBO, PABHOCHIIBHBIC YPABHEHHS.

11 KITACC

Yucaa v BIYMCICHUSA

HatypaneHble n nensle yucia. IIpumeHenne npru3HakoB AECIUMOCTH LIEJBIX
yucen, HauOonpmuii oOmui aenurens (mamee — HOJl) u HammMeHbliee ooOiee
kpatHoe (nanee — HOK), octaTkoB o Moayito, anroputma EBkinuaa 1uis pemeHus
3a/1ay B LENbIX YHCIIAX.

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

YpaBHeHUs U HEPABEHCTBA

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

OTO6op  KOpHEH  TPUTOHOMETPUYECKHMX  YPAaBHEHHMM C  MOMOILBIO
TPUTOHOMETPUUECKOU OKPY>KHOCTH. PerieHre TpuroHoMeTpu4eckux HEpaBeHCTB.

OCHOBHBIE METOJIbl PELIECHUS IMOKa3aTeIbHBIX U  JIOTAapU(PMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/IbI PELICHUS] UPPALUOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJABI PEIICHUS CHUCTEM M COBOKYIHOCTEW palMOHAIbHBIX,
UPpALMOHATBHBIX, TOKA3aTENbHBIX U JOTapU(PMUUYECKUX YPABHEHHM.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C TAPAMETPaAMHU.



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

DOyHKUMH U TPaPUKH

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

TpuronomeTrpuyeckue GyHKIINH, UX CBOWCTBA U TPaPHUKH.

['padrueckne MeTonbl pellleHUs YpaBHEHUW M HepaBeHCTB. [ 'paduueckue
METOJbI PELICHHS 3a/1a4 C TapaMeTPaMH.

Hcnonp3oBanue rpadukoB (yHKUMNH Ui HCCIENOBAaHUS IIPOLECCOB U
3aBUCUMOCTEM, KOTOPbI€ BO3HHMKAIOT IMPHU PELIEHUU 33Jad U3 JAPYTUX Y4EOHBIX
MPEIMETOB U PEAIBHOMN KU3HMU.

Havasa MmaTeMaTH4€CKOro aHAJIN3a

[TpumeHeHre MPOU3BOJHON K MCCIEAOBAHNIO (PYHKIIMH Ha MOHOTOHHOCTH U
skcTpeMyMmbl.  Haxoxxaenue  HauOonblIero W HAaMMEHBLIETO  3HAYEHUU
HEIpepbIBHON (DYHKLINU HA OTPE3KE.

[IpyumMeHeHne NpPOU3BOJHON ISl HAXOXKICHUS HAWIYYIIEro pEeHieHus B
NPUKIAJAHBIX 3ajadax, JUIsl OINpPEAENICHHs CKOPOCTM M YCKOPEHHs MHpouecca,
3aJlaHHOTO (HOPMYJION 1K TpaduKoMm.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TMepBO0OOpa3HbIX. IlepBooOpaszHbie
aneMeHTapHbIX QyHKIuMH. [IpaBuna Haxoxk1eHUs epBOOOPA3HbIX.

WNurterpain. I'eomerpuueckuit CMBICII VHTErpala. Brruncnenue
omnpenenéHHoro uurerpaia mno ¢popmyne Hotorona-JleiOuuna.

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

[Tpumepsl pemenuit auddepeHuuanbHbIX ypaBHEHUNH. MarteMaTtuyeckoe
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  4YJIE€HA  POCCHUHCKOrO  OOIIeCTBa,  MNPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
IpoLEenyp TpakIaHCKOro oOmiecTBa (BBIOOPHI, ONPOCHI U JIPYroe), yMEHUe
B3aMMOJICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHM C HX
GYHKIUSAMUA 1 HA3HAYCHUEM;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTh POCCUICKON TpakIaHCKOW WICHTUYHOCTH, YBAKECHUS K
MPOILIOMY M HACTOSIIEMY POCCHUICKOW MAaTEMAaTHUKH, [IEHHOCTHOE OTHOILICHHE K
JOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
WCIIOJB30BaHUE ATUX JOCTHKEHUU B JAPYrHX HayKax, TEXHOJIOrusax, cdepax
SKOHOMHUKHU;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

OCO3HAHHME JTYXOBHBIX IIEHHOCTEH POCCUUCKOro Hapoaa, cPOpMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, STUUYECKOTO IMOBEJCHUS, CBSI3aHHOTO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JMYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMYMBOTO OYAYIIEro;

4) 3cTeTH4eCKOro BOCIIUTAHMS:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKJIOUas ACTETUKY MAaTeMaTUYECKHUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a/1a4, PELICHHUM, pacCyXI€HU, BOCIPUUMYUBOCTh
K MaTEMaTUYECKUM acCleKTaM pa3IMuYHbIX BUOB UCKYCCTBA;

S) pusuecKoro BOCIUTAHMS:

chOpPMHPOBAHHOCTh yYMEHHS MPUMEHSATh MaTEMAaTHUYECKWe 3HAHUSA B
WHTEpecax 3JI0pOBOTO U 0€30MacHOro 00pasza *KU3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 3JI0OPOBBIO (3I0pOBOE THTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, PEryisipHas (uU3NYecKass aKTHBHOCTH), (PHU3NUECKOE COBEPIIICHCTBOBAHHE
[P 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AE€STEIbHOCTHIO;

6) TPy10BOr0 BOCIIUTAHUS:

TOTOBHOCTh K TpYJy, OCO3HaHUE LIEHHOCTU TPYIOIIOOUs, HHTEpPEC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JACSATENBHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHHSIMH, YMEHHE COBEpIAaTh OCO3HAHHBIA BHIOOP
Oynymedr mnpodeccur u pearn30BBIBATH COOCTBEHHBIC IKWU3HCHHBIC TUIAHBI,



TOTOBHOCTh M  CIIOCOOHOCTh K  MaTeMaTHYeCKOMYy  OOpa3OBaHHUIO U
caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU JKU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU MTPAKTUUECKUX 3a]1a4 MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOH  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COI[MATbHO-?)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpebl, OCO3HaHUE IrI00ATIbHOTO XapaKTepa 3KOJIOTHYECKUX TPOOIeM, OPUEHTALIMS
Ha TIPUMCHCHHE MaTEeMAaTHYECKUX 3HAHWW U1 pelieHus 3amad B o0JacTu
OKpY>Karoliel cpelbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILEHKH HMX BO3MOXKHBIX
MOCJICICTBUM [ OKPY’KAIOIIEH CPeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKHW W OOIICCTBEHHOM  MPAKTUKH, ITOHUMAaHHE
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEUeCKOW MIesATEebHOCTH, 3TaroB eé
Pa3BUTHS M 3HAYUMOCTH ISl PA3BUTHS LMBUIM3ALMH, OBJIAJCHUE S3bIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOM KakK CpEJCTBOM IO3HAHMUS MHpA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCJEIOBATEIBCKYIO JEATEIbHOCTD
WHJMBUIYAJIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

IMo3naBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIe /1eiicTBUS

ba3oBble jornueckue aeiicTBUA:

BBISIBIIATh M XapaKTePHU30BaTh CYIICCTBEHHBIC MPH3HAKH MaTEMaTHYCCKUX
OOBEKTOB, TIOHSTHM, OTHOIIEHWH MEXAy TMOHATHIMH, (HOPMYyIUPOBATH
OTIpEeJICIICHHS TIOHATUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIIacCU(UKAIUH,
OCHOBaHUS /17151 00OOIICHHS U CPaBHEHHMSI, KpUTEPUU MTPOBOAMMOTO aHAIIN3A,

BOCIIpUHUMATh,  (opMymupoBaTh M TPEOOpPa3OBBIBATh  CYKJICHHS:
YTBEPAUTEILHBIC U OTPHUIATEIIbHBIC, CAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIC;

BBISIBIIAITH MAaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3U U TTPOTUBOPEUHS
B (pakTax, JaHHBIX, HAOIIONCHUSIX W YTBEPKACHUSIX, Mpejiaratb KPUTEPUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEU U IPOTUBOPEUYU;

JenaTh BBIBOABI C WCIOJB30BAaHUEM 3aKOHOB JIOTHKH, JCAYKTHBHBIX H
WHYKTUBHBIX YMO3aKIIOUCHHH, YMO3aKITIOUCHHH 110 aHAJIOTHH;

POBOJAUTH CAMOCTOSATEIBHO JTI0KA3aTEIbCTBA MATEMAaTHUECKUX YTBEPKACHUN
(mpsiMBIE U OT MPOTUBHOTO), BEICTPAUBATh apPTyMEHTAITUIO, PUBOIUTE IPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKIEHUS U BHIBObL;

BBIOMpaTh cmoco0 pemieHus ydeOHOW 3anayu  (CpaBHMBATh HECKOJBKO
BapMaHTOB  pEUICHHs, BbIOMpaTh HaumOoJee MOAXOMAUIMH ¢ Yy4EToM
CaMOCTOSTEIILHO BBIJICTIEHHBIX KPUTECPHUEB).



ba3oBble uccienoBareJbcKkue 1eHCTBUA:

UCIIOJI30BaTh BOIPOCHl KaK MCCIEI0BAaTEIbCKAUM MHCTPYMEHT MO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,,  (DUKCHPYIOIIME  MPOTHBOpPEUHE,  MpoOJIeMy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (OPMHUPOBATH TUIIOTE3Y, APTyMEHTHPOBATH
CBOIO MO3UIIUI0, MHCHHE;

IPOBOJUTH CAMOCTOSITENIbHO CIITAHUPOBAHHBINA 3KCIIEPUMEHT, UCCIEAOBAHUE
[0 YCTAHOBJICHHUIO OCOOCHHOCTEI MaTeMaTHUeCKOro 00beKTa, SIBJICHHUS, TpoIiecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX 1y 00bEKTaMHU, SIBJICHUSMH, IIPOLECCAMU;

CaMOCTOATENHbHO (OPMYIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJbTaTam
OpOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHWBATh  JOCTOBEPHOCTh
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 0000IIECHUIA;

IPOTHO3UPOBAaTh BO3MOXXKHOE pPa3BUTHE IIPOILIECCA, A TAKKE BBIABUIATH
MPEANOJIOAKEHHUS O €r0 Pa3BUTHU B HOBBIX YCIOBUSX.

Pabora c nnopmanueii:

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

BBIOMpaTh MH(POPMAIIMIO U3 UCTOYHUKOB PA3JIMUHbIX TUIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh HHGOPMAIMIO PA3TUYHBIX BHJIIOB H
dbopmM TpeacTaBICHNUS,

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

OLICHUBATH HaJEXKHOCTh uHdopmaIuu o CaMOCTOSITEIILHO
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 TNHACBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS MO XOAYy PELICHUS 3aJayH,
KOMMEHTHUPOBATH IOJYyYECHHBIN pPE3yJIbTaT;

B X0/e 00CYXXJIeHUS 3a/JaBaTh BOIPOCHI MO CYIIECTBY OOCYKIaeMOU TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pEILIEHHUs], COMOCTABIATh CBOM CYXKICHHS C CYXKICHHSAMU JPYTUX YYACTHUKOB
nuainora, oOHapyKMBaTh pa3jiMdve M CXOJCTBO MO3ULMNA, B KOPPEKTHOU (opme
(dbopMyIupOBaTh pa3HOTIACHS, CBOM BO3PAKCHHS,;

IIPEACTABIATh PE3YJIbTAThl PELICHUs 3aa4i, SKCIIEPUMEHTA, UCCIEA0BAHNUS,
IPOEKTa, CaMOCTOSTENbHO BBIOMpPATh (opMaT BBICTYIUIGHHS C Y4€TOM 3ajad
IPE3EHTALUN U OCOOEHHOCTEN ayIUTOPUH.

PerynsiTuBHbIC YHHBepcaJbHble y4eOHbIe 1eHCTBUS



Camoopranusanus:

COCTaBIISATH ILJIaH, AJITOPUTM PEIICHUS 3a/1a4ul, BIOUPATh CIIOCOO pEelIeHUs ¢
y4ETOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEM, apryMEHTUPOBATH
U KOPPEKTUPOBATh BAPUAHTHI pELICHUHN C Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

BIAJCTh HABBIKAMH  TIO3HABATEILHON  pedyieKCMH KaK  OCO3HAHMS
COBEPIIAEMbIX JCHCTBUM U MBICTUTEIBHBIX MPOILIECCOB, UX PE3YJbTATOB, BIAJAECTh
croco0aMu CaMOMPOBEPKHU, CAMOKOHTPOJSI TpoIlecca U pe3ysibTara pelIeHHs
MaTeMaTUYECKOW 3a7a4H;

MPEABUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PEIICHUU 3aJauH,
BHOCUThH KOPPEKTHUBBI B JIEATECIIBHOCTh HA OCHOBE HOBBIX OOCTOATENIBCTB, HaHHBIX,
HalJIEHHBIX OIINOOK, BBISIBJIEHHBIX TPYAHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSIM, OOBACHATH MPUUUHBI
JIOCTHKEHUS I HEJIOCTHKEHUS! PE3YJIbTaTOB JIEATEIbHOCTH, HAXOAUTh OIIUOKY,
JlaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHasl 1eTEILHOCTD:

MOHMMATh M KCMOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIUBUIYaTbHOMN
paboThl mpu pemeHur Y4eOHBIX 3a7ad, NTPUHUMATh I€JIb COBMECTHOU
NeSATEeTbHOCTH, TJIAHUPOBATh OPTAHMU3AIMI0O COBMECTHOW PabOThI, pacmpeneisiTh
BUIbl pabOT, JOTOBapUBaThCs, OOCYX JaTh TMPOIECC M Pe3yJabTaT padoOThI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B TPyNMNoBbIX ¢opmax paboTel (0OCykaeHHsS, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbD» W HWHBIE), BBINOJHATH CBOIO 4YacTh pabOThl W
KOOPAUHUPOBATh CBOU JEHCTBHUS C JIPYTMMHM YJIEHAMH KOMAaH[Ibl, OLICHHBATH
Ka4eCTBO CBOETO BKJaja B OONIUI MPOAYKT MO KPUTEPUSIM, CHOPMYITUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICUCTBUS.

HNPEAMETHBIE PE3YJIBTATBI

K xonmy obOywenus B 10 kiaacce oOydaromuiics MHOJYYUT CIEIyIOIINE
MPEIMETHBIC PE3yJbTAaThl IO OTACIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «AnreOpa u Havyajla MaTEMaTUYECKOTr0 aHaIU3a»:

Yuciia ¥ BBIYUCTICHUSA

CcBOOOIHO OINEpPUPOBaTh MOHATHUAMU: PAIMOHAIBHOE YHCIIO, OECKOHEYHas
nepuoanyeckas ApoOb, TMPOIEHTHI, HWPPANUMOHATBHOE YHCIO, MHOXECTBa
pPaLMOHATBHBIX U JEUCTBUTENBHBIX YUCEI, MOAYJIb JEHCTBUTEIBHOTO YUCIIA;

OPUMEHATh JpOOM M TPOLEHTHI JUIsl pPEIIeHUs NPUKIAJAHBIX 3alad U3
PA3JIMYHBIX OTPACIIEN 3HAHUN U PEAJIbHOMN KU3HU;

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



CBOOOJHO OMEpUPOBATh TOHATHUEM: CTENEHb C MENbIM TOKa3aTeleM,
MCITOJIB30BaTh MOAXOASANIYIO (DOPMY 3aIMCU IEUCTBUTENIBHBIX YHCEIT ISl PELICHUS
NPaKTUYECKUX 3a]1a4 U MPEJCTABICHUS JaHHbBIX;

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;

ONEpUPOBaTh MOHATUAMH: APKCHHYC, APKKOCUHYC U apKTAHT'€HC YUCIOBOIO
aprymMeHTa.

YpaBHeHMs U HEPABEHCTBA:

CcBOOO/IHO ONEpPUPOBATH MOHATUAMM: TOXKJIECTBO, YpaBHEHHE, HEPaBEHCTBO,
PaBHOCHWJIbHBIE YPABHEHUS U YPABHEHHUS-CIICJCTBUS, PABHOCUIIbHBIE HEPABEHCTBA;

OPUMEHATh Pa3jIM4YHbIE METOAbl PEIICHUS palUOHAIBHBIX M JPOOHO-
palMOHAIBHBIX ypPAaBHEHWI, NPHUMEHSATh METOJ HWHTEPBAJIOB JJIA PELICHUs
HEPABEHCTB;

CBOOO/IHO OIEpUPOBaTh TMOHATHUSMHU: MHOTOWIEH OT OJHOM MEepEeMEHHOM,
MHOTOWIEH € UeNbIMH KO3(DPUIIMEHTaMU, KOPHM MHOTOWIEHA, MPUMEHAThH
JieJIeHe MHOTOWIEHAa Ha MHOTOYJIEH ¢ OCTaTKOM, Teopemy besy u Teopemy Buera
JUISl peLIEHUs 3a/1ay;

CcBOOOJIHO ONEpUpOBAaTh MOHATUSAMU: CHCTEMa JIMHEHHBIX YypaBHEHUH,
MaTpula, ONpPENEIUTENb MaTpulbl 2 X 2 M €ro IEOMETPUYECKUN 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,
UCCJIEN0BATh IOCTPOEHHBIE MOJEIM C IOMOILBIO MaTpULl U OIpEAEIIUTENEH,
MHTEPHPETUPOBATH MOJYUYECHHBIN PE3yJIbTaT;

UCIIOJIb30BaTh CBOMCTBA JEUCTBUM C KOPHAMH [UIsi NpeoOpa3oBaHMS
BBIPAKECHU,

BBITNOJIHATH MpeoOpa30BaHMs YHCIOBBIX BBIPAXKEHUHN, COJEPKAIINX CTETICHU C
palMOHAIBHBIM ITOKA3aTeNEM;

UCITOJIb30BaTh CBOMCTBa jgorapupmoB TUTSI npeoOpa3zoBaHus
Jorapu(pMHUECKUX BbIPAKEHUN;

cBOOOIHO OMEpUPOBATh MOHATHUSAMU: HPPALMOHANBHBIE, MOKAa3aTEIbHbIE U
JorapuMHUUecKre ypaBHEHHUS, HAXOAUTh UX PELICHHS C ITOMOIIBbIO PABHOCHIIbHBIX
NEPEXOA0B HIIM OCYLIECTBIISAS IPOBEPKY KOPHEW;



IPUMEHATh OCHOBHBIE TPUTOHOMETpHUUYECKre GOopMyJIIbl ISl TPeoOpa3oBaHUs
TPUTOHOMETPUUYECKHUX BBIPAXKECHHI;

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

MOJICJIMPOBATh peallbHble CHUTyalldd 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,
B3aMMHO 0OpaTHble (QYHKIMH, KOMHOO3UIMUSA (QyHKUMWA, Trpaduk QyHKOUH,
BBIIIOJIHATH 3JIEMEHTapHbIE TPeoOpa3oBaHus rpauKoB (PyHKIUI;

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

CBOOOJHO ONEpUpPOBaTh TMOHATUSAMU: UETHBIE M 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 TOoKa3zareneM, rpapuk CTEeneHHOW (YHKIHMH C HAaTypaJlbHBIM U IIEJIbIM
nokasaresieM, rpaduk KOpHs N-Oi cTeneHW Kak (yHKIHMH OOpaTHOW CTENeHH C
HaTypaJbHBIM I0Ka3aTeJIEM;

ONEpUPOBATh TOHATUSAMU: JIMHEWHAas, KBajJpaTU4Has U APOOHO-IMHEWHas
(GYHKIMH, BBITIOJHATH 3JIEMEHTAPHOE UCCIIEI0BAaHUE U IOCTPOCHUE UX TPaPUKOB;

CBOOOJHO ONEPUPOBATH MOHATUSAMU: TOKa3aTellbHAas U JorapupmMuyeckas
(GyHKUMH, UX CBOMCTBA U TrpauKH, HUCIOJIb30BATh MX TIpaQUKUA [JIsl PEIICHUS
YPaBHEHUH;

CcBOOOJIHO OMNEpUPOBATH TMOHATUSMU: TPUTOHOMETPUYECKAs] OKPYKHOCTb,
OTpeJeieHre TPUTOHOMETPUUECKUX (PYHKIIUNA YUCIOBOIO 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 yObIBaIOIasi T€OMETpUUECKasi MPOrpecCUsl, TUHEUHBIN U
HKCMOHEHLIUATIBHBIA POCT, GOpMyJia CIOKHBIX MPOLIEHTOB, UMETh MPEACTABICHUE
O KOHCTAHTE;

UCIIOJIB30BaTh IMPOTPECCUM JJIA PELIEHUs peajbHbIX 3aJad IPUKIATHOIO
XapaKkTepa;



cBOOO/IHO ONEPUPOBATH MOHATUAMU: MOCIEIOBATENLHOCTD, CIIOCOOBI 3aJTaHUS
MOCIIEIOBATEIbHOCTEH, MOHOTOHHBIE M OTPAHUYEHHBIC IIOCIIEOBATEIHLHOCTH,
NOHMMAaTh OCHOBBI 3apOXACHHUS MAaTEMaTHYEeCKOrOo aHajiu3a Kak aHajau3a
OECKOHEYHO MaJbIX;

CBOOO/IHO OIEpUpPOBaTh IOHATUSMHU: HENPEPbIBHbIE (DPYHKUMU, TOYKHU
pa3pbiBa rpaduka GpyHKINK, aCHMIOTOTHI rpaduka QyHKINM;

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

CBOOOIHO OIEpUpPOBaTh MOHATUSMU: NEepBasi M BTOpas IPOU3BOJHBIC
dbyHKIMH, KacaTellbHas K Tpaduky QyHKINY;

BBIUUCIISATH MPOU3BOJIHBIE CyMMBI, MPOU3BEACHUS, YaCTHOTO W KOMITO3HUIIUU
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 pealbHbIX
IIPOLIECCOB U SIBJICHUH, IIPU PELICHUHU 33]1a4 U3 IPYTUX yU4eOHBIX MPEAMETOB;

cBOOOIHO OIEpPHPOBATh MOHATUSMHU: OIpEAENiCHHE, TeopeMa, ypaBHEHHE-
CIIEJICTBUE, CBOMCTBO MaTeMaTHIECKOTO 0OBEKTA, TOKA3aTEIbLCTBO, PABHOCHIIBHEIC
YpaBHEHHUS U HEPABEHCTBA.

K xonmy obOywyenus B 11 kiacce oOydyaromuics TOJYYUT CIEIYIONTUE
IpeIMeTHbIE Pe3yJabTaThl MO OTAEIBHBIM TeMaM paboyeil mporpammbl yueOHOTO
Kypca «Anrebpa 1 Hayaia MaTEMaTHYECKOTO aHAIIA3ay:

Yucsia ¥ BBIYMCJICHUSA:

cBOOOJIHO OMNEpUpOBaTh TMOHATUSIMU: HATypalbHOE U 1IEJ0€ YHUCIIO,
MHO’KECTBa HATypalbHBIX M IIEJIBIX YHUCEJ, MCIMOJIb30BaTh MPU3HAKHU JIETUMOCTH
uenbix yucen, HOJl 1 HOK naTypasibHBIX 4McCen s pelIeHUs 3a1a4, IPUMEHSTh
anroput™m EBkina;

cBOOOMHO OMEpUpPOBATh IMOHITHEM OCTaTKa [0 MOMYJIO, 3alHChIBATh
HaTypaJIbHbIE YMCIIa B Pa3IMYHbIX MO3UIIMOHHBIX CUCTEMAaX CUMCIICHHUS,;

CcBOOOIHO ONEpUPOBATH MOHATHUSAMHU: KOMIUIEKCHOE YHCJIO UM MHOXXECTBO
KOMIUTIEKCHBIX YHCEJ, MPEACTABIATh KOMIUIEKCHBIC YHCa B ajareOpandyeckoil u
TPUTOHOMETPUUECKOH (hopMe, BBIIIOJIHATH apu(PMETUUECKUE ONEpal ¢ HUMHU U
n300paxaTh Ha KOOPAMHATHOM MIIOCKOCTH.

YpaBHeHHS U HEpaBeHCTBA:



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

OCYHIECTBJISATh OTOOpP KOpPHEW TMpH pEUICHUU TPUTOHOMETPUUECKOTO
YpaBHEHUS;

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

CBOOOJTHO ONEPUPOBATH MOHSATUSMU: CUCTEMA U COBOKYIMHOCTb YPAaBHEHUH U
HEPABEHCTB, PABHOCUJIBHBIE CUCTEMBI U CUCTEMBI-CIICICTBUS, HAXOAUTh PEIICHUS
CHUCTEMBI U COBOKYITHOCTEW PalMOHAIBHBIX, UPPAUUOHAIBHBIX, TOKA3ATEIbHBIX U
JorapupMUUYECKUX YPAaBHECHUN U HEPABEHCTB;

peuarp paloOHaJIbHbIE, VppalUOHAIBHBIE, II0Ka3aTeJbHbIE,
JorapuMUYECKU€ U  TPUTOHOMETPUYECKHE YpaBHEHUS W  HEPABEHCTBA,
coAepKalye MOy U apaMeTpPhI;

MPUMEHSIThH TpauuecKue METOIbI JIJIsl PEIICHUS] YpaBHEHUN U HEPABEHCTB, a
TAKXE 3a71a4 C [TapaMeTpaMu;

MOJICIUPOBATh peajbHBIE CHUTyallMM Ha S3bIKE anreOpbl, COCTABISTH
BBIDAKCHUS, YPAaBHEHMS, HEPABEHCTBA M MX CHUCTEMBI [0 YCIIOBUIO 3aJ1a4H,
UCCIIEIOBAaTh TMOCTPOEHHBIE MOJEIM C MCIOJIH30BAaHUEM alllapara aireopbl,
MHTEPIPETUPOBATH MOJTYUYCHHBIN PE3YJIbTaT.

DYyHKIUHN U TPAPUKHU:

CTpOUTh TpadUKH KOMIO3UIMK (PYHKIIUHA C TOMOIIBIO 3JIEMEHTAPHOTO
WCCJICIOBAHUS U CBOWCTB KOMIIO3UITUU IBYX (DYHKIIMIA;

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

CBOOOJTHO  OMEPUPOBATH TOHATHSAMHU: TpPaQUKA TPUTOHOMETPHUECKHUX
(yHKmii;

NPUMEHTh (GYHKIMU IS MOJEIMPOBAHUS W UCCJICAOBAHUS peabHbIX
ITPOLIECCOB.

Hauasa mareMaTH4eCKOro aHaJIU3a:

WCITIOJIb30BATh MPOU3BOIHYIO VIS UCCIEOBAHUS (DYHKITMM HA MOHOTOHHOCTH
Y OKCTPEMYMBI;

HaxOJUTh HAMOOJIbIIIEe U HAUMEHbIIIee 3HAaUCHUs (DYHKIIMN HEMPEPHIBHON Ha
OTPE3KE;

WCMOJIb30BaTh IPOU3BOAHYIO [JII HAXOXICHUS HAWIy4YlIEro pELICHUs B
MPUKIAAHBIX, B TOM 4YHUCI€ COLUUAIBHO-DKOHOMUYECKMX, 3aJadax, i
OTIpEJICICHHUS] CKOPOCTH W YCKOPEHHS TIpoliecca, 3aJaHHoro (Gopmynoi wim
rpaduKom;



cBOOOIHO OMEpUPOBaTh MOHATUSMHU: [EPBOOOpa3Has, OIpeneaEHHbIN
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 nuddepeHnanbHbIX YpaBHEHUM;

pemiath MPHUKJIaJHbIE 3a7a4d, B TOM YHUCIIE COI[MAIBHO-DPKOHOMUYECKOTO H
¢u3nUecKoro xapakrepa, CpeJCcTBaMi MaTeMaTHUYECKOTO aHAIN3A.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

Ne. HaummenoBa @ KoJuuuecTrBo 4acoB

HUE
N pa3lenoB u Bc Konrpo Tpakrn JuieKTpOoHHbBIE (HU(POBBIE) 00pa3oBaTelbHbIE PECYPChI
JLHDbIE YyecKHe
/ TEM ero
padoThI padoThI
N  NPOrpaMmbl
MHuoxecTBO
JIEUCTBUTEND
HBIX YHUCCII.
MHuoro4ieHsl
PDOIII 10 xiacce https://resh.edu.ru/subject/51/10/
PanuoHanbu MBI 10 knace
24 1 https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video lesson,video&subject progr
blC am_ids=31937337,32663023&class_level_ids=11,10
ypaBHEHUS U
HEPaBEHCTBA.
CucreMsl
JIMHENHBIX
YpaBHEHUU
DOyHKIUY U
rpaguku. POII 10 knacc https://resh.edu.ru/subject/51/10/
Cremnennas MBI 10 xmace
12 1 https://uchebnik.mos.ru/catalogue?aliases=lesson template,video lesson,video&subject progr
bynxuns © am_ids=31937337,32663023&class_level ids=11,10
I CJIBIM
IOKa3aTrejieM
Apudpmernue POII 10 knacc https://resh.edu.ru/subject/51/10/
o MBI 10 knace
1 1 ; . . . .
CKHfI KOpeHb > https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject progr
n-ou am_ids=31937337,32663023&class_level ids=11,10



https://resh.edu.ru/subject/51/10/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937337,32663023&class_level_ids=11,10
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937337,32663023&class_level_ids=11,10
https://resh.edu.ru/subject/51/10/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937337,32663023&class_level_ids=11,10
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937337,32663023&class_level_ids=11,10
https://resh.edu.ru/subject/51/10/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937337,32663023&class_level_ids=11,10
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937337,32663023&class_level_ids=11,10

CTETECHHU.
Hppannonain
bHBIE
ypaBHEHUS

IToxa3arennH
ast pyHKIHUS.
IlokazaTensH
blE
ypaBHEHUs

10

POII 10 knacce https://resh.edu.ru/subject/51/10/

MDSIII 10 kmace

https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video lesson,video&subject progr
am_ids=31937337,32663023&class_level ids=11,10

Jlorapupmua
ecKast
GbyHKIHS.
Jlorapudpmuy
€CKHe
ypaBHCHHSI

Tpuronomer
puyecKue
BBIPAKECHUS U
ypaBHEHUSA

18

22

POIII 10 knacce https://resh.edu.ru/subject/51/10/

MDIII 10 kmace

https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video lesson,video&subject progr
am_ids=31937337,32663023&class_level ids=11,10

PDIII 10 knacce https://resh.edu.ru/subject/51/10/

IlocaenoBate
JIBHOCTH U
MPOrpeccuun

10

PDIII 10 xiacce https://resh.edu.ru/subject/51/10/

HenpepsiBHbI
€ QYHKIHH.
[IpounsBoaHas
[ToBTOpEHME,
0000111cHNE,
cucreMarusa
WS 3HAHUU

20

PDII 10 knacc https://resh.edu.ru/subject/51/10/



https://resh.edu.ru/subject/51/10/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937337,32663023&class_level_ids=11,10
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937337,32663023&class_level_ids=11,10
https://resh.edu.ru/subject/51/10/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937337,32663023&class_level_ids=11,10
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937337,32663023&class_level_ids=11,10
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/

OBLLEE
KOJIMYECTBO
YACOB I10
[IPOTPAMME

13
6

10



11 KJIACC

Ne
n/n

HaumeHoBaHue pa3ieioB
U TeM MPOrpaMmbl

KoanuecTBo 4acoB

Bcero

KoHTpoJibHbIE
padoThI

IIpakTH4eckue
padoThI

JaexkTpoHHble (uu¢poBbie) 00pazoBaTebHbIE
pecypcsbl

UccnenoBanmne GyHKImiA ¢
IMOMOIIBIO TTPOU3BOIHOM

[lepBooOpasHas u uHTErpa

I'paduku
TPUTOHOMETPHUYECKUX
GbyHKIHH.
Tpuronomerpuueckue
HEpaBEHCTBa

22

12

14

https://resh.edu.ru/subject/lesson/4924/start/225713/

POII 11xmnacce
https://resh.edu.ru/subject/51/11//

https://resh.edu.ru/subject/51/11/

UppaumnonaneHsle,
II0Ka3aTCJIIbHBIC U
norapudmudeckue
HEpaBEHCTBa

KoMmnnexcHbie uncia

24

10

https://resh.edu.ru/subject/51/11/

HarypanbHble u niensie
qucia

10

CucreMbl pallMOHAIBHBIX,
MPPalMOHATILHBIX
MOKa3aTeIbHBIX U
JorapuPpMUUECKUX
YpaBHEHU

12

3aia4yu ¢ mapameTpamu

16



https://resh.edu.ru/subject/lesson/4924/start/225713/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/11/
https://resh.edu.ru/subject/51/11/

[ToBTOpenHue, 060061IeHNE,
cUCTEMaTH3aIUs 3HAHUHA

16

OBIIEE KOJIMYECTBO YACOB
[10 ITIPOT'PAMME

136

10







HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne

n/
n

Tema ypoka

KoanuecTBOo 4acoB

Bce
ro

KoHuTtpousb
HbIE
padoThI

IIpakTHyec
KHe
padoThI

Jara
H3yYeH
us

DJIeKTpOHHbIe U (pPoBbIe 00pa3oBaTebHbIE PeCypChl

MmuoxecTBo,
oTepalfy HaJl
MHOKECTBaMH U
HUX CBOMCTBa

Ypok "MHuoxecTBa u dnemMeHnThl Joruku’ (POLI)
https://resh.edu.ru/subject/lesson/4726/start/198194/

JnarpaMmbl
Ditnepa-Benna
[Ipumenenue
TEOPETHKO-
MHOKECTBEHHOT'O
amnmapara s
petieHus 3aaa4y

PanmonanbHbIe
YHpCIIa.
OOBIKHOBEHHEIE
U IECITUYHEIE
npobu,
MPOLIEHTHI,
OCCKOHCYHBIC
NEePUOANYECKUE
npodu

https://resh.edu.ru/subject/lesson/5100/start/326934/

https://uchebnik.mos.ru/material view/lesson templates/61489?menu
Referrer=catalogue

Pammmonanbabie

https://resh.edu.ru/subject/lesson/4730/start/149073/



https://resh.edu.ru/subject/lesson/4726/start/198194/
https://resh.edu.ru/subject/lesson/5100/start/326934/
https://uchebnik.mos.ru/material_view/lesson_templates/61489?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/61489?menuReferrer=catalogue
https://resh.edu.ru/subject/lesson/4730/start/149073/

YHpCIIa.
OOBIKHOBEHHBIE
U JIECATHYHBIE
apobu,
IIPOLICHTHI,
OCCKOHEUHBIC
MEPUOANYCCKUC
npobu

[Ipumenenue
npobeit u
MPOLEHTOB IS
peLeHus
MPUKIIATHBIX
3a7a4

Vpoxk "llporpeccuu u cnoxusle nporeHTsr" (POL)
https://resh.edu.ru/subject/lesson/5223/start/326717/

[Ipumenenue
npodeit u
MPOLEHTOB JIJIs
peteHus
MPUKIIATHBIX
3a/1a4

VYpok "Crnoxnsle nponeHTs B MaTematuke' (POIL)
https://uchebnik.mos.ru/material view/lesson templates/1090143?men
uReferrer=catalogue

JleficTBUTENIbHBIE
qycia.
PanuyonanbHeie 1
WppaIOHATILHBIE
qucia

Apudmernuecku
€ orepaluu ¢
JNEeUCTBUTEIILHBIM
U YHCJIaMHU

https://resh.edu.ru/subject/lesson/3798/start/159138/



https://resh.edu.ru/subject/lesson/5223/start/326717/
https://uchebnik.mos.ru/material_view/lesson_templates/1090143?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/1090143?menuReferrer=catalogue
https://resh.edu.ru/subject/lesson/3798/start/159138/

10

Monaynb
NEUCTBUTEIHLHOTO
YHCJIa B €ro
CBOMCTBaA

11

12

13

[TpubnmxEéunpie
BBIUKCJICHHS,
MpaBuIa
OKpYTJICHUS,
MIPUKHUIKA U
OILICHKA
pe3yibTaTa
BBIYHCIICHUH

OCHOBHBIE
METO/Ibl PEIICHHS
LEJIBIX U APOOHO-
paIMOHAITLHBIX
YpaBHEHUU U
HEPABCHCTB

OcHOBHbIE
METO/IbI PEIICHUS
HEJIBIX U APOOHO-
palrOHAIBHBIX
YpaBHEHUU U
HEPABEHCTB

14

OcHOBHBIC
METOAbI pCHIeHI/Iﬂ
[EJIBIX U APOOHO-
palMOHAIBHBIX
YpaBHEHUU U

https://resh.edu.ru/subject/lesson/3768/start/158113/



https://resh.edu.ru/subject/lesson/3768/start/158113/

HEPABEHCTB

15

MHoOro4ieHsl OT
OJTHOM
[IEPEMEHHOM.
Henenue
MHOTO4JICHa Ha
MHOTOYJIEH C
OCTaTKOM.
Teopema besy

16

MHoOrouieHsl ¢
LEJIbIMU
koaurmenTam
u. Teopema
Buera

17

Pemenue cucrem
JIMHENHBIX
yYpaBHEHUHU

18

19

Pemenne cucrem
JIMHEHHBIX
ypaBHEHUU
Marpuna
CHCTEMEI
JIMHEUHBIX
YpaBHEHUM.
Onpenenurens
MaTpHLBl 2X2,
ero
reOMETPUYECKUI
CMBICIT U




CBOMCTBA;
BBIUKCIICHHE €0
3HAYCHUS

20

21

22

Ornpenenurens
MaTpHIBI 2%2,
ero
reoOMETPUYECKUI
CMBICT U
CBOMCTBA;
BBIUKCJICHHUE €r0
3HAYCHUS

[Ipumenenue
ONpeeTUTENS
JUISL peLeHus
CHUCTEMBI
JIMHEWHBIX
ypaBHEHUU

Pemienne
MPUKIIATHBIX
3a/1a4 ¢
ITOMOIIIBIO
CHCTEMEI
JIMHEUHBIX
ypaBHEHUU

23

Pemenune
MPUKJIaAHBIX
3a/1a4 ¢
ITOMOIIBIO
CUCTEMEI




JIMHEWHBIX
ypaBHEHUH

24

25

26

Kontponbnas
pabora:
"ParinoHaabHbIE
ypaBHEHUS U
HEPABEHCTBA.
Cucremsl
JIMHENUHBIX
ypaBHeHUN"
DyHKIMA,
CrocoObl 3aJaHus
GbyHKIHH.
Bzaumuo
oOpaTHbIe
GyHKIHH.
Komno3urus
byHKIMMA
I'paduk
byHKINN.
DnemMeHTapHbIe
npeoOpa3oBaHUs
rpadukoB
byHKIHMA

https://resh.edu.ru/subject/lesson/5175/start/326685/

27

Oo0nacTb
OTIpeICIICHUS 1
MHOK€ECTBO
3HAUYEeHUH

byukun. Hynu



https://resh.edu.ru/subject/lesson/5175/start/326685/

byHKunn.
[TpomexyTku
3HaK
MOCTOSTHCTBA

28

29

YeéTHbie U
HEYETHBIE

GyHKIIHH.
[Tepuoanueckune

GbyHKIHH.
IIpomexyTku
MOHOTOHHOCTH
byHKITUN
Maxkcumymsl 1
MUHUMYMBI
byHKIHH.
Haubonsiiee n
HauMEHbIlIee
3HaueHUue

byHKIMMA HA
IIPOMEIKYTKE

VYpok "OyHKINA KOpeHb n-oi crenenn u3 X" (MOLL)
https://uchebnik.mos.ru/material _view/lesson templates/1948743?men
uReferrer=catalogue

VYpoxk "[loHsTHE KOPHS N-0¥ CTENIEHU U3 IEHCTBUTEIBHOIO YHca"
(MDIII)
https://uchebnik.mos.ru/material_view/atomic_objects/7473713?menu
Referrer=catalogue

30

JInneiinas,
KBaJJpaTUYHas U
JIpoOHO-
JIMHEHAs

byHKIIUN

31

DeMeHTapHOe
HCCJIEJIOBAaHUE U
MOCTPOEHUE
rpauKoOB 3TUX



https://uchebnik.mos.ru/material_view/lesson_templates/1948743?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/1948743?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7473713?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7473713?menuReferrer=catalogue

byHKIII

32

DJieMeHTapHOe
UCCJIEJOBAaHUE U
IIOCTPOEHUE
rpaduKOB ITUX

byHKIII

33

34

35

CreneHb ¢

I CJIbIM
MMOKa3aTelIeM.
bunom Hrerotona

CrenieHb ¢
LIEJIBIM
IOKa3aTelieM.
bunom Hrerotona
CreneHHas
byHKLUSA C
HATypaJIbHBIM U
LIEJIBIM
nmoka3arenem. E€
CBOMCTBA U

rpaduk

36

Kontponbnas
pabora:
"CreneHHas
¢byukus. Eé
CBOMCTBA U
rpacduk"

37

Apudmernuecku
1 KOpEeHb

Ypok "CsoiictBa kopHs n-ii ctenienn” (MOIL)
https://uchebnik.mos.ru/material view/atomic objects/8431674?menu



https://uchebnik.mos.ru/material_view/atomic_objects/8431674?menuReferrer=catalogue

HaTypaJbHON
CTEIICHU U €r0

Referrer=catalogue

CBOICTBA
Apudmernuecku
i KOpEHb Vpok "TIpeo6pasoBanue HppalMoOHaIbHbIX Bhipakenuit” (ML)
38 HATYpaJIbHOUN https://uchebnik.mos.ru/material_view/atomic_objects/7471813?menu
CTeIeH’ U ero Referrer=catalogue
CBOICTBA
[IpeobpazoBanus
THCITOBBIX Vpox "Kopens n-oit crenenu. O606menune" (MDIII)
39 BBIPAKECHUH, https://uchebnik.mos.ru/material_view/atomic_objects/8439881?menu
COZCPIKAIINX Referrer=catalogue
CTETNEeHH U KOPHU
[IpeobpazoBanus
UCTOBBIX Vpok "CsoiicTBa KOpHs n-oii crenenu" (MDIII)
40 BBIPAXKEHHIA, https://uchebnik.mos.ru/material _view/atomic_objects/8432586?menu
COJIePIKAIITHX Referrer=catalogue
CTETeHH U KOPHU
[TpeobpazoBanus
YHUCIIOBBIX . o . .
. https://uchebnik.mos.ru/material_view/atomic_objects/7471580?menu
41 BBIPAKECHU,
Referrer=catalogue
coJIepKaIInx
CTETICHH U KOPHH
HppanroHanbHbI
€ YpaBHEHHUS.
OcHOBHBIE
42

METO/BI PELICHUS
UPPALMOHAIIBHBIX
YpaBHEHUNU



https://uchebnik.mos.ru/material_view/atomic_objects/8431674?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7471813?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7471813?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/8439881?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/8439881?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/8432586?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/8432586?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7471580?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7471580?menuReferrer=catalogue

43

44

45

46

47

48

HppanuonanbHsl
€ ypaBHEHHUS.
OcHOBHbIE
METO/bI PELICHUS
MPPALMOHAIBHBIX
ypaBHEHU I

HppanronanbHbI
€ ypaBHEHHUSI.
OCHOBHBIE
METO/Ibl PEIICHHS
HPpALMOHATBHBIX
ypaBHEHUI

PaBHOCHIBHBIE
nepexo/ibl B
petieHumn
HMppalOHAIbHBIX
ypaBHEHUU

PaBHOCHIBHBIE
[epexo/bl B
peleHnun
HMppalOHAIbHBIX
ypaBHEHUH

PaBHOCHIBHBIE
Iepexo/nbl B
peleHnmn
HMppalOHAIbHBIX
ypaBHEHUU

PaBHOCHMIBHEIE
Iepexoasl B




peuieHuun
UpPpaALMOHATILHBIX
ypaBHEHUH

49

50

CaoiicTBa
rpaduk KopHs N-
OH CTENEHU KaK
byHKIUHA
oOpaTtHoM
CTETEeHH C
HATypaJIbHbIM
MOKa3aresieM

CBolicTBa 1
rpaduk KopHs N-
O CTENEeHHU KaK
byHKIIUN
obpaTtHoM
CTEIEHU C
HATypaJIbHBIM
MOoKa3aTejieM

51

KonTponbHas
pabora:
"CBolicTBa U
rpaduk KopHs N-
Oi1 CTENEHM.
HppanmonaibHbl
€ ypaBHeHHS"

52

Crernens ¢
palMOHaTbHBIM
IIOKa3aTeJIeM U eé




CBOMCTBA

53

54

55

56

57

58

CrenieHb ¢
pauroHaAIBLHBIM
rmokazarejieM U e€
CBOMCTBaA

CrenieHb ¢
palMOHAIBHBIM
okas3arejieM U e€
CBOMCTBaA

IToka3zarennHas
byHkM, €€
CBOMCTBA U
rpaduk
Hcnonb3oBanue
rpaduxa
byHKIUY 15
pelieHus
ypaBHEHUU

Hcnonb3oBanue
rpaduxa
byHKIUY 15
peteHus
ypaBHEHUU

ITokazaTenbHbIC
YpaBHEHHUS.
OcHOBHBIC
METOAbI pemeHHs[
ITOKA3aTCIIBHBIX
ypaBHEHUU




59

60

61

62

63

IlokazarenpHBIC
yYpaBHECHHUS.
OcCHOBHBIE
METO/IbI PEIICHUS
IMoKa3aTeJIbHBIX
ypaBHEHUU

IToxazaTensHBIE
YpaBHEHHUS.
OCHOBHBIE
METO/Ibl PEIICHHS
IMOKa3aTeJIbHBIX
ypaBHEHUI

KonTponbHas
pabora:
"ITokazarenbHas
GyHKIUS.
IlokazarenpHEIC
ypaBHeHUs"
Jlorapupm
yucia. CBolicTBa
norapupma
Jlorapupm
yyrcia. CBolicTBa
Jorapudpma

64

Jlorapudm
ymcna. CBoiicTBa
Jorapudpma

65

JlecsaTuaable U
HaTypaJbHbIE




J0rapupmbl

66

67

68

69

JecsaTuanable 1
HaTypaJbHbIC
J0rapupMbl

IIpeoOpazoBanue
BBIPAKEHHUI,
coJieprKalux
J0TapupMbl
IIpeoOpazoBanue
BBIPAKCHHUI,
CoJIeprKaIInX
JorapuMbl
[IpeoOpazoBanue
BBIPAKCHHUI,
coJiepKalIxX
J0rapupmbl

VYpok "CucremMa MaTeMaTHUECKUX MOHATHH, (PaKTOB U METOJIOB Kypca
anreOps! 1 Havan aHanmsa" (POII)
https://resh.edu.ru/subject/lesson/5138/start/200452/

VYpok "Pemenne 3aga4 utoropoii arrectanuu” (POLL)
https://resh.edu.ru/subject/lesson/3908/start/200483/

Ypok "Pemenne komOuHMpoBaHHBIX 3aaa4" (POLL)
https://resh.edu.ru/subject/lesson/4739/start/200514/

70

Jlorapudmmueck
ast pyHKIus, e
CBOMCTBA U
rpaduk

71

Jlorapudmmueck
ast GpyHKIus, €€
CBOMCTBA U
rpadux

72

Hcnonp3oBanne
rpaduxa
byHKIUY U151
peuieHus
YpaBHEHUNU



https://resh.edu.ru/subject/lesson/5138/start/200452/
https://resh.edu.ru/subject/lesson/3908/start/200483/
https://resh.edu.ru/subject/lesson/4739/start/200514/

73

74

75

76

77

78

Hcnonws3oBanue
rpaduka
byHKIMH 151
perieHus
ypaBHEHU M

Jlorapudmmueck
ue ypaBHEHHUS.
OCHOBHBIE
METO/IbI PEIICHUS
norapudmuyuecku
X YpaBHEHHI

Jlorapupmuueck
ue ypaBHEHHUS.
OcHOBHbIE
METO/IbI PEIICHUS
JorapuMUIecKu
X YpaBHEHHI

Jlorapudmmuueck
U€ ypaBHEHMUS.
OcHoBHbIE
METO/IBI peIIeHUS
norapuMUIecKu
X YpaBHEHHI

PaBHOCHIBHBIE
Iepexo/nbl B
pelIeHn
norapuMUIEeCKu
X YpaBHEHHI

PaBHOCHMIBHEIE




MIEPEXO/IbI B
pelieHnun
Jorapu(MUIECKH
X YpaBHEHHI

79

80

81

82

83

KonTposbHas
pabora:
"Jlorapudmuueck
ast GyHKIuS.
Jlorapupmuueck
ue ypaBHeHus"
Cunyc, KocuHyc,
TaHreHC U
KOTaHI'€HC
YHCIIOBOIO
aprymeHra
Cunyc, KocuHyc,
TaHTeHC U
KOTaHT'€HC
YHUCIIOBOTO
aprymeHra
Apkcunyc,
ApPKKOCHHYC H
ApKTaHTeHC
YHCIIOBOTO
aprymeHra
ApKcuHyc,
ApPKKOCHHYC U
apKTaHTeHC
YHCIIOBOTO

Ypoxk "Omnpezenenue cuHyca, Kocunyca u Tanrenca yria" (POLL)
https://resh.edu.ru/subject/lesson/6019/start/199181/

VYpok "ApKcuHyC, apKKOCHHYC, apKTaHTeHC U apkkoTaHreHc" (MOLL)
https://uchebnik.mos.ru/material _view/lesson templates/174333?menu
Referrer=catalogue



https://resh.edu.ru/subject/lesson/6019/start/199181/
https://uchebnik.mos.ru/material_view/lesson_templates/174333?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/174333?menuReferrer=catalogue

aprymeHra

Tpuronomerpuye
cKas
OKPYKHOCTb,
olpeeneHne Ypok "HOJ‘Iy‘I?HI/Ie TpI/IFOHOMe.TpI/I‘{_eCKOfI OK_py)KH_OCTI/I" (M3I)
84 https://uchebnik.mos.ru/material_view/atomic_objects/9251544?menu
TPUTOHOMETPHYE Referrer=catalogue
CKHX (DyHKIHI
YHUCJIOBOTO
aprymeHra
Tpuronomerpuue
cKast
OKPY’KHOCTb,
onpeielieHHe Ypok "TpI/IFOPFOMeTpI/I‘IGCKI/Ie _(byHlfulxm" (MDBII)
85 https://uchebnik.mos.ru/material_view/lesson_templates/769047?menu
TPUTOHOMCTPUHC Referrer=catalogue
CKUX (YHKIIMIA
YHCIIOBOTO
aprymeHTa
OcHOBHbIE
VYpoxk "®opmynsl npuBeaenus” (POIL)
86 TPHTOHOMCTpHHE https://resh.edu.ru/subject/lesson/3490/start/199398/
cKue GopMyIIbl
OcHOBHBIE
VYpok "®opmynsl nonoBuHHOTO aprymenra (POILI)
87 TPHTOHOMCTpHHE https://resh.edu.ru/subject/lesson/3887/start/199367/
cKue GopMyIIbI
OcHOBHBIE
Ypoxk "®opmyiel cnoxenus” (POI)
88 TPUTOHOMETpIHE https://resh.edu.ru/subject/lesson/4734/start/199305/
ckue GopMyIIbl
OcHOBHBIE §
89 TPHTOHOMETpHYE Vpoxk "®opmyisl gBoitHoro aprymenra" (POLL)

ckue HopMyIibl

https://resh.edu.ru/subject/lesson/3489/start/292739/



https://uchebnik.mos.ru/material_view/atomic_objects/9251544?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/9251544?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/769047?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/769047?menuReferrer=catalogue
https://resh.edu.ru/subject/lesson/3490/start/199398/
https://resh.edu.ru/subject/lesson/3887/start/199367/
https://resh.edu.ru/subject/lesson/4734/start/199305/
https://resh.edu.ru/subject/lesson/3489/start/292739/

[Ipeobpa3zoBanue

Vpoxk "[IpeobpazoBanne TPUTOHOMETPUUIECKUX BeIpaxkeHuit" (POII)

0 TpHrOHOMeTpmf https://resh.edu.ru/subject/lesson/4324/start/199618/
CKHUX BBIPOKEHUMN
[IpeobpazoBanue -
Ypok "YpaBaenne cos X = a." (POII
ol TPUTOHOMETD Hq(i https://resh.edu.ru/subject/lesson/6317/start/199681/
CKHUX BBIPOXKECHUI
IIpeoOpazoBanue
Ypok "Ypasuenue sinx=a" (POIII)
92 P HFOHOMeTqu(E https://resh.edu.ru/subject/lesson/4736/start/199743/
CKHUX BBIPOKCHUU
[IpeoOpazoBanue ( )
Ypok "YpaBuenue tg x = a" (POII
93 TpHrOHOMeTqu? https://resh.edu.ru/subject/lesson/4737/start/199804/
CKHUX BBIPOKEHUM
Pemenne Ypok "llpeobpazoBanne TpuroHOMeTprUIecKUX BoipaxxeHw" (MOILI)
94 TPUTOHOMETPHUYE https://uchebnik.mos.ru/material_view/lesson_templates/1104918?men
CKHIX ypaBHEHHI uReferrer=catalogue
Pemenne
Ypok "Tpuronomerpudeckue ypasaeHnus" (POLL)
% P HFOHOMeTquve https://resh.edu.ru/subject/lesson/6314/start/199928/
CKUX YpaBHEHUU
Pemenne
Ypoxk "OmHoponHbie TpuroHoMmeTprueckue ypapHenus" (POIII)
% P HFOHOMeTquUe https://resh.edu.ru/subject/lesson/6321/start/199989/
CKUX YpaBHEHUU
Pemenune
Ypox "MeTtozs! penieHnus TpUroHoMeTpudecknx ypasaenuit" (POL)
o7 TPUTOHOMETD que https://resh.edu.ru/subject/lesson/6320/start/200020/
CKUX YpaBHEHUU
Pemenune
VYpok "Tpuronomerpudeckne ypapHeHus ¢ mapamerpom” (POLID)
%8 TPHTOHOMETP que https://resh.edu.ru/subject/lesson/6318/start/200082/
CKUX YpaBHEHUU
99 Pemrenne Ypoxk "Cucrtemsl TpuroHoMerpuueckux ypasHeHuit" (POI)

https://resh.edu.ru/subject/lesson/6319/start/200172/



https://resh.edu.ru/subject/lesson/4324/start/199618/
https://resh.edu.ru/subject/lesson/6317/start/199681/
https://resh.edu.ru/subject/lesson/4736/start/199743/
https://resh.edu.ru/subject/lesson/4737/start/199804/
https://uchebnik.mos.ru/material_view/lesson_templates/1104918?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/1104918?menuReferrer=catalogue
https://resh.edu.ru/subject/lesson/6314/start/199928/
https://resh.edu.ru/subject/lesson/6321/start/199989/
https://resh.edu.ru/subject/lesson/6320/start/200020/
https://resh.edu.ru/subject/lesson/6318/start/200082/
https://resh.edu.ru/subject/lesson/6319/start/200172/

TPUTOHOMETPHUYE
CKUX YpaBHEHUI

100

101

Pewenne
TPUTOHOMETPHUYE
CKHMX ypaBHEHUU

KonTponbhas
pabora:
"TpuronomeTpuy
ecKue
BBIPAXKECHUS U
TPUTOHOMETPHYE
CKHe ypaBHEHHUS"

VYpok "Tpuronomerpudeckne HepaBerncraa' (POL)
https://resh.edu.ru/subject/lesson/4738/start/200420/

Ypok "KorarponsHas pabota "[IpeodpazoBaHre TPUTOHOMETPHIESCKUX
BeIpakerwit"" (ML)
https://uchebnik.mos.ru/material_view/lesson_templates/215409?menu
Referrer=catalogue

102

ITocnenmoBarensH
OCTH, CIIOCOOBI
3aJlaHus
MOCJIEIOBATENIHH
octell. Meton
MaTeMaTH4YeCKOM
WHIYKIUH

103

104

MoHOTOHHBIE B
OTpaHUYCHHBIC
MOCIIEIOBATEIIbH
octu. Mcropus
a”ajgn3a
OCCKOHEYHO
MamnbIX

Apudmernuecka
s IPOTpeccust

VYpok "llocnenosarensroctu" (MOIII)
https://uchebnik.mos.ru/material _view/lesson templates/13201?menu
Referrer=catalogue



https://resh.edu.ru/subject/lesson/4738/start/200420/
https://uchebnik.mos.ru/material_view/lesson_templates/215409?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/215409?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/13201?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/13201?menuReferrer=catalogue

105

I'eomerpuueckas
nporpeccus

Vpox "IIporpeccuu u crnoxkubie mporeHTs" (POLI)
https://resh.edu.ru/subject/lesson/5223/start/326717/

106

beckoneuno
yObIBaromas
reoMeTpuyecKas
nporpeccust

VYpok "Cymma OeckoHEUHOI TeoMeTprudeckoil mporpeccun.-1" (MOIL)
https://uchebnik.mos.ru/material view/lesson templates/13439?menu
Referrer=catalogue

107

Cymma
OECKOHEYHO
yOBIBarONICH
reOMETPUYECKOMN
IPOTpPeCCUM

108

JIuHeHbIi 1
AKCIIOHEHIIUATIbH
bIi1 pocT. Yucno
e. Popmyia
CJIOKHBIX
MPOLICHTOB

109

JIunelHsIl 1
AKCTIOHEHIIUATIbH
bIi1 pocT. Yucno
e. ®opmyina
CJIOKHBIX
MPOLICHTOB

110

Hcnonp3oBanne
MIPOTPECCUU IS
pewenus
peanbHBIX 3a/1a4
MPUKJIIATHOTO
Xapaxkrepa



https://resh.edu.ru/subject/lesson/5223/start/326717/
https://uchebnik.mos.ru/material_view/lesson_templates/13439?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/13439?menuReferrer=catalogue

111

112

Konrtponbnas

pabora:

n
ITocnenoBarenn

HOCTH U

nporpeccun”

HenpepriBHble

GYHKIMH 1 UX
CBOICTBA

113

Touka pa3psIBa.
AcHMIITOTHI
rpaduKoB
byHKIMi

114

CaoiicTBa
byHKIII
HETPEPHIBHBIX HA
OTpe3Ke

115

116

117

118

CaolicTBa
byHKIMMA
HETPEPHIBHBIX HA
OTpEe3Ke

MeTton
WHTEPBAJIOB JJIs1
peuieHus
HEPABEHCTB
MeTton
HMHTEPBAJIOB ISl
peuenus

HEpPaBEHCTB

Meton




WHTEPBAJIOB JJIsi
peleHus
HEPABEHCTB

119

[Ipumenenue
CBOICTB
HENPEPBIBHBIX
byHKIMA 17151
pEIICHUS 3a/1a4

120

[Ipumenenne
CBOICTB
HETPEPBIBHBIX
byHKIMH 115
pEIICHUS 3a/1a4

121

IIepBas u BTOpas
IIPOU3BO/HBIC

byHKIUN

122

123

124

125

Onpenenenue,
reOMETPUYECKUI
CMBICT
IIPOU3BOJHOM

Onpenenenue,
buzndeckuit
CMBICII
IIPOU3BOJHOM
YpaBHeHue
KacaTelbHOM K
rpaduxy
byHKIUA
YpaBHeHue




KacaTelbHOM K
rpaduky
byHKIUHA

126

[IpounsBoaHbIe
AJIEMEHTaPHbBIX

byHKIII

127

128

129

[IpousBoanbie
AJIEMEHTaPHBIX
byHKIII
[TpouzBoaHas
CyMMBI,
MIPOU3BEICHHUS,
YacTHOI'O U
KOMIIO3UIIUU
byHKIUI
IIpousBoaHas
CYMMBI,
MIPOU3BEICHUS,
YacTHOI'O U
KOMIIO3UIIUU

byHKIMMA

130

IIpownsBoaHas
CYMMBI,
MIPOU3BEICHHUS,
YJacTHOTO U
KOMITO3UITUH

byHKIMI

131

KoHnTtponbHas
pabora:




"IIpousBonas"

[ToBTOpEHME,
0000111eHNE,

132  cucremaTtusaius
3HAHUIL:
"VpaBuenus"

[ToBTOpEHME,
000011eHNE,

133 cucremaTtusaius
3HAHUM:
"Oyarun"

Nrorosas
134  xoHTpONBHAS
pabora

Hrorosas
135  koHTposBbHas
pabota

IToBTOpEHNE,
0000111eHHE,
cHUCTeMaTH3aIus
3HAHUI

OBIIEE
KOJIMYECTBO
YACOBIIO
ITPOIT'PAMME

136

136

10




11 KJIACC

KosunyecTBo 4acoB
Ne Hara JIeKTPOHHBbIE HU(POBHIE

Tema ypoka Konrtpoabnbie IIpakTnueckue
n/n Bcero U3y4eHusi 00pa3oBaTeJbHBIC PeCypPChl

padoThI padoThI

[IpuMeHeHne Npou3BOJHON K
1 MCCIICIOBAHMIO (DYHKIIHI Ha 1
MOHOTOHHOCTb ¥ 3KCTPEMYMBbI

[TpumeHeHne MPON3BOTHOM K
2 UCCIIeIOBaHMIO (PYHKIIHH Ha 1 https://resh.edu.ru/subject/51/11/

MOHOTOHHOCTB U 3KCTPEMYMBbI

[IpuMeHeHHEe TPOU3BOTHOM K
3 UCCIIeIOBaHMIO (PYHKIIHH Ha 1
MOHOTOHHOCTb U DKCTPEMYMBI

[IpuMeHeHne Mpon3BOJHOM K
4 UCCleIoBaHUI0 (PYHKIMHA Ha 1
MOHOTOHHOCTb U SKCTPEMYMBI

[IpuMeHeHne npon3BOJHOM K
5 UCCIIEIOBaHHIO (QYHKIMM Ha 1
MOHOTOHHOCTb M 3KCTPEMYMBI

IIpuMeHeHne MpOU3BOJHON K
6 uccaeaoBaHuio GpyHKIMN Ha 1 https://resh.edu.ru/subject/51/11/

MOHOTOHHOCTBb U 3KCTPEMYMBI

Haxoxxnenne HanOoIbIIero u
HaMMEHBIIETO 3HAYCHUS
HeNpepbIBHON (GYHKIUU HA
OTpe3Ke

8 Haxoxneaue HauOOoJIbIIErO U 1



https://resh.edu.ru/subject/51/11/
https://resh.edu.ru/subject/51/11/

HaWMEHbIIIETO 3HAYCHUS
HenpepbhIBHON (QYHKIIUU Ha
OTpe3Ke

Haxoxxnenne HanOobIIero u
HAaMMEHBIIETO 3HAYCHUS
HEeNpepbIBHON (PYHKIINU HA
OTpe3Ke

https://resh.edu.ru/subject/51/11/

10

Haxoxxnenne HanOobIIero u
HAaMMEHBIIETO 3HAYCHUS
HETpPEepbIBHON (PYHKIINU HA
OTpe3Ke

https://resh.edu.ru/subject/51/11/

11

12

13

14

15

Haxoxnenune HanOobIIero u
HAaMMEHBIIETO 3HAYCHUS
HETpepbIBHON (YHKIINU HA
OTpe3Ke

Haxoxxnenne HanOobIIero u
HAaUMEHBIIETO 3HAUYEHUS
HEeNpepbrIBHON (QYHKIIUU HA
OTpe3Ke

[Ipumenenne npou3BOIHOM IS
HAaXO0XIEHUs HAaUITy4dlIero
peLIeHHS B IPUKIATHBIX
3aj1agax

[Ipumenenre npou3BOIHOM JUIs
HAaXO0XJAEHUS HAaWITy4dlIEero
peLIeHKS B IPUKIATHBIX
3aj1agax

[Ipumenenne npou3BOIHOM JUIs
ONPEACIIEHUS CKOPOCTH U

https://resh.edu.ru/subject/51/11



https://resh.edu.ru/subject/51/11/
https://resh.edu.ru/subject/51/11/
https://resh.edu.ru/subject/51/11

YCKOpEHHs IpoIiecca,
3aJJaHHOTO (POPMYJION WK
rpadgukom

[IpuMeHeHne Npou3BOJHON IS

OIpeaAciICHUA CKOPOCTH U

16 YCKOPEHHUS MPOLIECCa, https://resh.edu.ru/subject/51/11/
3aJlaHHOTO (POPMYJION MU
rpadgukom
17 Kommozurust ¢pyHKIMi https://resh.edu.ru/subject/51/11/
18 Komnosurus ¢yHkimit
19 Komnozumust pyHKIumi
I'eomeTpuueckue o6pasb
20 ypaBHEHU HA KOOPJIWHATHOM
IJIOCKOCTH
I'eomerpuueckue oOpassl
21 YpaBHEHUI Ha KOOPIAUHATHON https://resh.edu.ru/subject/51/11/
IJIOCKOCTH
KonTponbHas pabora:
22 "UccnenoBanue QyHKIIHI C https://resh.edu.ru/subject/51/11/
MOMOIIIBIO TPOU3BOAHON"
93 [IepBoobOpazHas, OCHOBHOE
CBOMCTBO NIEpPBOOOPa3HBIX
ITepBooOpazHbIe HIeMEHTAPHBIX
24 ¢bynkuuit. [IpaBuna
HAXO0XKJICHHUS IEPBOOOPA3HBIX
ITepBooOpazHbIe HIeMEHTAPHBIX
25 ¢bynkuuit. [IpaBuna

HaXO0XJICHUA l'ICpBOO6paBHBIX



https://resh.edu.ru/subject/51/11/
https://resh.edu.ru/subject/51/11/
https://resh.edu.ru/subject/51/11/
https://resh.edu.ru/subject/51/11/

26

Nurerpai. I'eomerpuyeckuii
CMBICJI HHTErpaia

27

28

29

Brrunciienue onpeneséHHOro
WHTETpaia mno Gopmyie
Herorona-Jleiioauma
Brruuciienue onpenenéHHOro
uHTerpajia mno Gopmymne
Herorona-Jleiioauma
[TpumeneHune uHTErpana 1is
HAXOXKJICHUS TUIOINAACH
IJIOCKUX (UTyp

https://resh.edu.ru/subject/51/11/

https://resh.edu.ru/subject/51/11/

30

[IpuMeHeHne nHTErpasa Ui
HaX0XJIeHUs 00BEMOB
TFEOMETPUUYECKUX TEI

31

32

33

[Ipumeps! pemennit
g depeHInaIbHbIX YpaBHEHHM

[Ipumepsl perieHuit
muddepeHIranbHbIX ypaBHEHUH

Martemarnueckoe
MO/JIEJIUPOBAaHHE PeaTbHbBIX
MIPOLIECCOB C MOMOILBIO
muddepeHIranbHbIX ypaBHEHUH

https://resh.edu.ru/subject/51/11/

34

KonTponbnas pabora:
"ITepBooOpa3Hast u uHTErpan”

https://resh.edu.ru/subject/51/11/

35

36

Tpuronomerpuueckue
(GyHKIIMH, UX CBOWCTBA U
rpaduxu

Tpuronomerpuyeckue



https://resh.edu.ru/subject/51/11/
https://resh.edu.ru/subject/51/11/
https://resh.edu.ru/subject/51/11/
https://resh.edu.ru/subject/51/11/

(GyHKINHU, UX CBOMCTBA U
rpaduku

37

38

39

Tpuronomerpuueckue
(GyHKINHU, UX CBOMCTBA U
rpaduKu
Tpuronomerpuueckue
(GyHKLNHU, UX CBOMCTBA U
rpaduKu
Tpuronomerpuueckue
(GyHKLNHU, UX CBOMCTBA U
rpaduku

40

OT10op KOpHEH
TPUTOHOMETPHYCCKUX
YPaBHEHUIA C MOMOIIIBIO
TPUTOHOMETPHYECKOM
OKPYXHOCTH

https://resh.edu.ru/subject/51/11/

41

42

43

OT160p KOpHEN
TPUTOHOMETPUYECKUX
YPaBHEHUH C TIOMOIIBIO
TPUTOHOMETPUYECKOMN
OKPYKHOCTH

OT160p KOpHEN
TPUTOHOMETPUYECKUX
YPaBHEHUH C TIOMOIIBIO
TPUTOHOMETPUYECKOMN
OKPYKHOCTH

OT160p KOpHEN
TPUTOHOMETPUYECKUX
YPaBHEHUH C TIOMOIIBIO

https://resh.edu.ru/subject/51/11/



https://resh.edu.ru/subject/51/11/
https://resh.edu.ru/subject/51/11/

TPUTOHOMETPUYECKON
OKpY’KHOCTH

Pemrenne TpuroHOMeTpU4ECKUX

44
HEPaBEHCTB
45 Pemenne TpuroHoMeTpruuecKux
HEPaBEHCTB
Pemrenue TpuroHoMeTpudecKux )
46 https://resh.edu.ru/subject/51/11/
HEPaBEHCTB
Pemrenue TpuroHoMeTpuueCKuX
47 P P https://resh.edu.ru/subject/51/11/
HEPaBEHCTB
KonTponbHas pabora:
"I'papukn TPUTOHOMETPUIECKUX
48 GbyHKIHi.
Tpuronomerpuueckue
HepaBeHCTBa"
49 OCHOBHBIE METO/IbI pEUIECHUS
MOKa3aTEeIbHBIX HEPABEHCTB
OCHOBHBIE METO/IbI pEIICHUS )
50 https://resh.edu.ru/subject/51/11/
MOKa3aTeIbHBIX HEPABEHCTB
OCHOBHBIE METO/IbI pEIICHUS
51 P https://resh.edu.ru/subject/51/11/
MOKa3aTeIbHBIX HEPABEHCTB
59 OCHOBHBIE METO/IbI pEUICHUS
MOKa3aTeIbHBIX HEPABEHCTB
53 OCHOBHBIE METO/TBI pEIIECHUS
Jorapu(MHUIECKUX HEPABEHCTB
OCHOBHBIE METO/IbI pEUICHUS
54 P https://resh.edu.ru/subject/51/11/
Jorapu(MHUIECKUX HEPABEHCTB
55 OCHOBHBIE METO/IbI pEUICHUS https://resh.edu.ru/subject/51/11/



https://resh.edu.ru/subject/51/11/
https://resh.edu.ru/subject/51/11/
https://resh.edu.ru/subject/51/11/
https://resh.edu.ru/subject/51/11/
https://resh.edu.ru/subject/51/11/
https://resh.edu.ru/subject/51/11/

norapuMIUYECKUX HEPABEHCTB

56

57

OCHOBHBIC METOJIbI PEIICHUS
norapuMIUYECKUX HEPABEHCTB

OcCHOBHEBIE MCTOJbI pCUHICHUS
HppairOHAJIbHBIX HCPABECHCTB

58

OcHoBHBIC MCTOJbI pCHICHUS
HppalOHAJIbHBIX HCPABCHCTB

59

60

OCHOBHBIE METOABI PELLIECHUS
HMPPALMOHAIIbHBIX HEPABEHCTB

OCHOBHEBIE MCTO/bI PCIICHHA
HppalliOHAJIbHBIX HCPABCHCTB

https://resh.edu.ru/subject/51/11/

61

62

63

I'padrueckue METOIbI pELICHUS
UppalMOHATIbHBIX YpaBHEHUI
I'paduueckue MeTo bl peLIeHus
MppalMOHATIbHBIX YpaBHEHUI
I'paduueckue MeTo bl peLIeHus
IIOKAa3aTeIbHBIX YPABHEHUN

https://resh.edu.ru/subject/51/11/

64

65

66

I'padnueckue MeToabl pereHus
MIOKa3aTeIbHbIX HEPABEHCTB
I'paduueckue MeTo bl peLIeHus
norapuMUYECKUX ypaBHEHUN
I'paduueckue MeTOIbI peLICHUs
norapuMHUYECKUX HEPABEHCTB

https://resh.edu.ru/subject/51/11/

https://resh.edu.ru/subject/51/11/

67

68

I'paduueckre MeToabI peIICHHS
Jorapu(MHUIECKUX HEPABEHCTB
I'padmueckue MeToabl penieHus
MOKa3aTEeNbHBIX U
JoTapu(PMUIECKUX YpaBHEHUM



https://resh.edu.ru/subject/51/11/
https://resh.edu.ru/subject/51/11/
https://resh.edu.ru/subject/51/11/
https://resh.edu.ru/subject/51/11/

69

I'padmyeckue MeTOABI pelieHUs
MOKa3aTeIbHBIX U
JOrapu(pMHUUECKUX YPaBHECHUN

70

I'padmueckue MeToAbI pelicHUs
MOKa3aTeIbHBIX U
norapu)MIUYECKUX HEPABEHCTB

https://resh.edu.ru/subject/51/11/

71

72

73

74

75

I'paduueckue METOIbI pelICHUS
MOKAa3aTeIbHBIX U
norapuMUIECKUX HEPABEHCTB

KonTponbHas pabora:
"UppaunroHalibHBIE,
MoKa3areabHbIe U
JorapuMUICCKHe
HepaBeHCTBa"

KomriekcHele yncia.
Anrebpanyeckas u
TpUTrOHOMETpHUecKast (pOpMBI
3aIUCH KOMIUIEKCHOT'O YHcia

KomriekcHele yncia.
Anrebpanyeckas u
TpUTrOHOMETpHUecKast (pOpMBI
3aIlUCH KOMIUIEKCHOT'O YHciIa

Apudmernueckre onepanum ¢
KOMILIEKCHBIMU YU CIIaMHU

https://resh.edu.ru/subject/51/11/

https://resh.edu.ru/subject/51/11/

https://resh.edu.ru/subject/51/11/

76

77

ApudmeTrueckue onepanuu c
KOMIIJIEKCHBIMHU YU CJIaMU

N306pakeHne KOMIIEKCHBIX
YHUCeN Ha KOOPAMHATHOU

https://resh.edu.ru/subject/51/11/



https://resh.edu.ru/subject/51/11/
https://resh.edu.ru/subject/51/11/
https://resh.edu.ru/subject/51/11/
https://resh.edu.ru/subject/51/11/
https://resh.edu.ru/subject/51/11/

IIIIOCKOCTH

78

79

80

N306paxkeHne KOMILIEKCHBIX
YUCeJl Ha KOOPJAMHATHON
IJIOCKOCTH

®opmyna Myaspa. Kopuu n-oit
CTENEHU U3 KOMIUIEKCHOTO
yucia

®opmyna Myaspa. Kopau n-oit
CTENEHU U3 KOMIUIEKCHOTO
yucia

https://resh.edu.ru/subject/51/11/

https://resh.edu.ru/subject/51/11/

https://resh.edu.ru/subject/51/11/

81

[IpuMeHeHre KOMIUIEKCHBIX
YUCEJ JJISl peIIeHUs
(DUBUYECKUX ¥ TEOMETPHUCCKHUX
3a1a4

82

83

KonTponsnas pabora:
"KomriekcHele yucna'

HaTypaJ'ILHBIC " IICJIBIC YHUCiia

https://resh.edu.ru/subject/51/11/

84

85

86

HarypanbHsle u niensle yucna
IIpuMeHeHHe NpU3HAKOB
JEIIMMOCTH LIETIBIX YUCEI
IIpuMeHeHHe NpU3HAKOB
JEIMMOCTH LIEIIbIX YUCEI

https://resh.edu.ru/subject/51/11/

https://resh.edu.ru/subject/51/11/

https://resh.edu.ru/subject/51/11/

87

[IpuMeHeHne npu3HaKoB
neauMocTH nenbix gucen: HOJJ
n HOK

88

[IpuMeHeHue npu3HaKoB
neauMocTH nenbix gucen: HOJL
n HOK



https://resh.edu.ru/subject/51/11/
https://resh.edu.ru/subject/51/11/
https://resh.edu.ru/subject/51/11/
https://resh.edu.ru/subject/51/11/
https://resh.edu.ru/subject/51/11/
https://resh.edu.ru/subject/51/11/
https://resh.edu.ru/subject/51/11/

89

IIpuMeHeHne IpU3HAKOB
JEJIMMOCTH LIEJIbIX YUCEIL:
OCTaTKH 10 MOZYJIIO

90

[IpuMeHeHne Ipu3HaKOB
JCJIMMOCTH LIETIBIX YUCEIL:
OCTaTKH 10 MOZYJIIO

91

92

93

[IpumMeHeHue npu3HaKoB
JETUMOCTH 1IEJIBIX YUCEN:
anroput™ EBximmaa mis
pelieHus 3a/1a4 B LEbIX YHCIIax
Kontponbnas padota: "Teopust
HeNpIx yucen"”

Cucrema 1 COBOKYITHOCTh
ypaBHeHUH. PaBHOCUIIbHBIE
CUCTEMBI U CUCTEMBI-CIIEACTBUS

https://resh.edu.ru/subject/51/11/

94

Cucrema 1 COBOKYITHOCTh
ypaBHeHUI. PaBHOCUIIbHBIE
CHUCTEMBI U CHCTEMBI-CIIEICTBHSI

https://resh.edu.ru/subject/51/11/

95

96

97

OcCHOBHBIE METO/BI PELICHUS
CUCTEM U COBOKYITHOCTEH
palMOHAIBHBIX YPAaBHEHUIN

OCHOBHBIE METO/IbI pEUIECHUS
CHUCTEM U COBOKYITHOCTEM
HppalMOHATIbHBIX YPaBHEHUM
OCHOBHBIE METO/IbI pEUICHUS
CHUCTEM U COBOKYITHOCTEU
[OKa3aTeJIbHbIX YPAaBHEHUI

https://resh.edu.ru/subject/51/11/

https://resh.edu.ru/subject/51/11/

98

OcHOBHBIE MCTOJbI pCHICHUS



https://resh.edu.ru/subject/51/11/
https://resh.edu.ru/subject/51/11/
https://resh.edu.ru/subject/51/11/
https://resh.edu.ru/subject/51/11/

CUCTEM U COBOKYITHOCTEH
IIOKa3aTeIbHBIX YPABHEHUN

99

100

101

102

103

OCHOBHBIE METO/BI PELLIEHUS
CUCTEM U COBOKYITHOCTEH
norapuMUYECKUX ypaBHEHUI

OCHOBHBIE METO/IBI PEIICHHS
CHCTEM M COBOKYITHOCTEH
JorapupMHUUECKUX YpaBHECHUN

[IpumeHeHue cucrem Kk
PELIEHHIO MaTeMaTHYECKUX
3aJa4 ¥ 3a/1a4 U3 Pa3InyHbIX
o0ractell HAyKH U pealbHOMN
KHU3HU, HHTEPIPETALUs
MIOJIyYE€HHBIX PE3YyJIbTaTOB

[TpumeHeHHe cucTeM K
PEILIEHHIO MaTEMaTHYECKUX
3aJa4 ¥ 3a/1a4 U3 Pa3InIHbIX
oOyacTell HayKH U pealbHON
YKU3HU, UHTEPIIpETALN
IMOJIYUYCHHBIX PE3YyJIbTAaTOB

[IpuMeHeHne HEepaBEHCTB K
PEIICHUIO MATEMATHYCCKUX
3a7a4 1 3a/1a4 U3 Pa3InIHBIX
oOyacTell HayKH U pealbHOMN
JKU3HU, UHTEPIIpETALU
IMMOJIYUYCHHBIX PE3YJIbTAaTOB

https://resh.edu.ru/subject/51/11/

https://resh.edu.ru/subject/51/11/

https://resh.edu.ru/subject/51/11/

https://resh.edu.ru/subject/51/11/

104

KonTponbhas pabora:
"CucTemMBbl parioOHAIbHBIX,
MppaMOHATEHBIX



https://resh.edu.ru/subject/51/11/
https://resh.edu.ru/subject/51/11/
https://resh.edu.ru/subject/51/11/
https://resh.edu.ru/subject/51/11/

MOKa3aTeIbHBIX U
Jorapu(MUIECKUX ypaBHEHUN"

PannoHanbHbIE ypaBHEHUS C

105 https://resh.edu.ru/subject/51/11/
napameTpamu

106 PauonaIbHbIC HEpaBeHcTa ¢ https://resh.edu.ru/subject/51/11/
rapameTpamMmu

107 PAIHORAIBHELC CHCTCMEI © https://resh.edu.ru/subject/51/11/
rapameTpamMu

108 Vppauuotianbibie ypasHeHHs, https://resh.edu.ru/subject/51/11/
HEPAaBEHCTBA C TTapaMeTPaMHu

109 HppanmonaibHbIe CUCTEMBI C
rnapameTpamMmu

110 [TokazaTenbHble ypaBHEHU,
HEPAaBEHCTBA C TTapaMeTPaMHu

111 [TokazaTenbHbIE CUCTEMBI C
napameTpamu

112 Jlorapudmuueckue ypaBHEeHUS,
HEpaBEHCTBA C TapaMeTpaMHu

113 Jlorapudmuaeckue CUCTEMBI ¢
napameTpamu

114 Tpuronomerpuyeckue
YpaBHEHHS C TTapaMeTPaMH

115 Tpuronomerpudeckue
HEPaBEHCTBA C TapaMeTpPaMHu

116 TpuroHOMETpUYIECKUE CHCTEMBI
C mapameTpaMu

117 [TocTpoenue u uccienoBaHmue

MaTeMaTHYECKUX MOJIEIeH



https://resh.edu.ru/subject/51/11/
https://resh.edu.ru/subject/51/11/
https://resh.edu.ru/subject/51/11/
https://resh.edu.ru/subject/51/11/

peanbHBIX CUTYALUH C
IIOMOUIBIO YPaBHEHUH C
napaMeTpamu

118

[TocTtpoeHue u uccnenoBaHue
MaTeMaTUYECKUX MOJEIEN
peanbHBIX CUTYALUH C
ITOMOIIIBEO CUCTEM YPABHEHHI C
rnapameTpamu

119

[TocTpoeHue u uccnenoBaHue
MaTeMaTUYECKUX MOJENEN
peanbHBIX CUTYALMH C
MIOMOIIIbIO CUCTEM YPABHEHHH C
rnapameTpamu

120

121

122

123

KonTponbnas padora: "3anauu c
napamerpamu”

[ToBTOpenue, 06001IeHNE,
CHUCTEMAaTHU3aIs 3HAHWHA:
"VpaBHeHus"

[ToBTOpenue, 06001IeHNE,
CUCTEMATHU3AIMS 3HAHHH .
"VpaBHeHus"

[ToBTOpenue, 06001IEHNE,
CUCTEMAaTH3alMsl 3HAHHUM:
"VpaBHenus. CUCTEMBI
ypaBHeHUi"

https://resh.edu.ru/subject/51/11/

https://resh.edu.ru/subject/51/11/

https://resh.edu.ru/subject/51/11/

124

[ToBTOpenue, 0600MIEHNE,
cucTeMaTu3als 3HaHuH:
"HepaBencrsa"

https://resh.edu.ru/subject/51/11/



https://resh.edu.ru/subject/51/11/
https://resh.edu.ru/subject/51/11/
https://resh.edu.ru/subject/51/11/
https://resh.edu.ru/subject/51/11/

125

[ToBTOpeHue, 060061IeHNE,
CUCTEeMAaTH3alMsl 3HAaHHIA:
"HepaBencrna"

126

[ToBTOpeHue, 060061IeHNE,
CHCTEMAaTH3aIns 3HaHUH:
"HepaBencrsa"

127

128

129

130

131

[ToBTOpeHME, 0000IIECHNE,
CHCTEMaTH3alus 3HAHMIL:
"[Ipon3BonHas u eé
npuMeHeHue"

[ToBTOpeHME, 0000IIECHNE,
cUCTeMaTu3alus 3HAHHH:
"IIpon3BonHas u eé
npuMeHeHue"

[ToBTOpenue, 06001IeHNE,
cucTeMaTHh3alys 3HaHUM:
"IIponsBonHas u e€
npuMeHeHue"

[ToBTOpenue, 06001IeHNE,
cucTeMaTh3alys 3HaHUM:
"NHTerpan u ero npuMeHeHue'

[ToBTOpenue, 06001IEHNE,
cUCTeMaTu3alis 3HAHHMH:
"OyHKIMN"

https://resh.edu.ru/subject/51/11/

https://resh.edu.ru/subject/51/11/

https://resh.edu.ru/subject/51/11/

https://resh.edu.ru/subject/51/11/

132

[ToBTOpenue, 0600MIEHNE,
cucTeMaTu3alis 3HaHUH:
"OyHKIIN"

133

[ToBTOpenue, 060061IeHNE,



https://resh.edu.ru/subject/51/11/
https://resh.edu.ru/subject/51/11/
https://resh.edu.ru/subject/51/11/
https://resh.edu.ru/subject/51/11/

cCUCTEMATHU3alUs 3HAHUN:

"(DYHKHI/II/I"
134 HToroBast KOHTpOJIbHAs paboTa 1
135 Hrorosas koHTpoabHas paboTa 1
136 [ToBTOpEHwUe, 0606H.[€Hlfe, 1
CUCTEeMAaTH3aIHsl 3HAHUHA
OBUIEE KOJIMYECTBO YACOB I10 136 10

I[TPOT'PAMME







YUYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O
MMPOLECCA
OBS3ATEJIbBHBIE YYEBHBIE MATEPUAJIBI IJI1 YYEHUKA
Martemaruka: anreOpa ¥ Hayala MaTeMaTHYECKOrO aHaiM3a, reoMeTpus. AnreOpa U Hayana
MaTemMaruueckoro ananmsa, 10-11 xraccel/ Amumos I1I. A. u apyrue, AKIHOHEPHOE 0OIIECTBO
«3marensctBO «lIpocBemenune»

METOAUYECKHE MATEPHUAJIBI IJI51 YYUTEJIA

MaremaTuka: anredpa 1 Hayaja MaTeMaTHYeCKOTr0 aHaiIu3a, reoMeTpus. Anrebpa u Havana
MareMaruyeckoro ananusa, 10-11 kmaccel/ Anumos 111. A. u gpyrue, AKnnoHepHOE OOIIECTBO
«3marenscTBO «lIpocBemenue»

A P®POBBIE OBPASOBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
https://uchi.ru/

http://stratum.ac.ru/ru/education/

https://www.ismart.org/

https://www.imumk.ru/

https://educont.ru/

https://urok.1c.ru/



https://urok.1c.ru/




