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MNOACHUTEJBHASA 3AIINCKA

VYuebnsiii kKypc «AnreOpa M Hayajga MaTEMaTUYECKOTO aHAIIU3a» SIBISETCS
OTHUM W3 HamOoJiee 3HAYMMBIX B TPOrpaMMe CpeaHero oOmiero obpa3oBaHws,
MTOCKOJIBKY, C OJTHOM CTOPOHBI, OH OOECTeUnBACT MHCTPYMEHTAJIbHYIO 0a3y is
M3YYEHUS! BCEX €CTECTBEHHO-HAy4HBIX KYpPCOB, a C JPYroil CTOPOHBI, (popmupyer
JIOTUYECKOE U a0CTPAKTHOE MBIIIJICHUE O0yYaIoMIMXCS Ha YPOBHE, HEOOXOIUMOM
JUIs. OCBOEHUS MH(POPMATUKH, OOIIECTBO3ZHAHUS, UCTOPHUH, CIIOBECHOCTH U JIPYTHUX
TUCUMIUIMH. B paMkax aaHHOTO y4eOHOro Kypca OOydaroIiuecs OBJIaJI€BaloOT
YHUBEPCATBHBIM SI36IKOM COBPEMEHHON HayKd, KOTOpas (OpPMYIUPYET CBOU
JOCTHKEHUSI B MaTEMaTHYECKO# opMme.

VYuebHblli Kypc anreOpsl M Havall MaTeMaTHUYECKOr0 aHaih3a 3aKjIa/IbIBaeT
OCHOBY [IJIl YCHENIHOTO OBJAJACHUS 3aKOHAMH (PU3UKU, XUMHUHU, OHOJIOTHH,
MTOHMMAaHUS OCHOBHBIX TCHICHIIMA Pa3BUTHS SKOHOMUKH U OOIIECTBEHHOMN KU3HU,
MO3BOJISIET OPHEHTUPOBATHCS B COBPEMEHHBIX HUMPPOBBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUSIX, YBEPEHHO HCIOJIb30BaTh UX JUIsSl JalbHEHIIEro oOpa3oBaHUS U B
MOBCEHEBHOM XU3HU. B TO ke Bpemsi OBJaJieHHE aOCTPAKTHBIMHU M JIOTHYECKHU
CTPOTUMHU KOHCTPYKIHMSMH aJIreOpbl M MaTeMaTHYeCKOTO aHaji3a pa3BUBACT
yMEHUE HaXOIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH WMCTHHHOCTH, JOKa3bIBATh
YTBEPKJICHUSI ¢ TIOMOIIBIO MHIYKIIUUA U PACCYXIaTh JEAYKTHBHO, HCIIOIH30BAThH
00001IIeHNEe W KOHKPETH3allUi0, a0CTparupoBaHUE U aHAJIOTHIO, (OPMHUPYET
KpEaTHBHOE U KPUTHYECKOE MBIIIICHHE.

B xone u3ydenus yueOHOro kypca «Ainredpa ¥ Hadajia MaTeMaTHYECKOIO
aHajau3a» OOydYarolluecs IMOJy4YaroT HOBBIM OMBIT PEIICHUS MPUKIAAHBIX 3ajad,
CaMOCTOSATEILHOTO TTOCTPOCHUSI MAaTEMAaTUYECKUX MOJIeNIEH PEabHbIX CUTYaIluH,
WHTEPIpPETAlUA  TIOJYYCHHBIX  pEIIeHWH, 3HAKOMATCS €  MIpUMepaMu
MaTeMaTHYECKUX 3aKOHOMEPHOCTEH B NPHUPOJE, HAyKe U HCKYCCTBE, C
BBIJIAIONTUMUCS MaTEMaTHYECKUMH OTKPBITHSMHU U UX aBTOPaMH.

VYuebHblli Kypc 00JafaeT 3HAYUTENHHBIM BOCIHUTATEIHLHBIM TOTECHIIHAIIOM,
KOTOpPBIN peanu3yeTcs Kak depe3 Y4eOHbIH MaTepual, CHOCOOCTBYIOITUI
(GOpMHPOBAHUIO HAYYHOTO MHUPOBO33PEHHS, TaK M dYepe3 crenuduxy ydeOHOM
JEATEeIIbHOCTH, TpeOyromed MpoAOKUTEIbHON  KOHIICHTpAIllMd BHUMAaHUS,
CaMOCTOATENbHOCTH, AKKYpPaTHOCTH M  OTBETCTBEHHOCTH 3a IOJYYEHHBIH
pe3yJbTar.

B ocnoBe wmeroauku oOyueHus aireOpe M HadyajlaM MaTEeMaTHYECKOTO
aHaJIK3a JICKUT JAEATEIbHOCTHBIN MPUHIIUI 00yUYEHUS.

B crpykType yuebHOro kypca «Anrebpa M Hayajga MaTeMaTH4e€CKOTro
aHaJIM3a» BbIJICJIECHBI CIEAYIOUIUE COACpKATEIbHO-METOAMYEeCKue TuHuu: «Yucna



Y BBIUKCIEHUD, « DyHKINU U rpaduku», «YpaBHEHUSI U HEpaBeHCTBay, «Hauaa
MaTE€MaTUYeCcKOro aHanu3a», «MHoXkecTBa U JIOTHKa». Bce OCHOBHbIE
COJIEPKATEIIbHO-METOIMYECKHE JIMHUM HW3YYalOTCd Ha NPOTSHKEHUH JBYX JIET
oOy4eHHsI Ha YpPOBHE CpeIHero oOIero o0pa3oBaHUs, €CTECTBEHHO JIOMOJIHSS
JpYT Apyra U MOCTENEHHO HACHIIAsACh HOBBIMU TE€MaMU U pazienaMu. JlaHHBIN
y4eOHBIA KypC SIBISIETCS MHTETPAaTUBHBIM, IIOCKOJIbKY OOBEIUHSIET B cebe
COJIEp)KaHUE HECKOJIbKUX MAaTeMAaTHUYECKHX JUCUUIUIMH, TakKhX Kak anreopa,
TPUTOHOMETPHSI, MaTEeMAaTHUYECKUN aHalIu3, TEOPUS MHOKECTB, MaTeMaTH4ecKas
jgoruka u apyrue. Ilo mMepe Toro kak oOydarouiuecs OBIaJieBalOT BCE Ooiiee
HMIMPOKUM MATEMAaTUYECKUM aIllapaToM, y HUX IOCIEI0BaTeNIbHO (popMupyeTcsa u
COBEPILEHCTBYETCS YMEHHE CTPOUTh MaTEeMaTHYECKYI0 MOJIENb pPEabHOI
CUTYallUH, IPUMEHATh 3HAHUS, NOJyYCHHbIE TP U3YYEHHH Y4EOHOro Kypca, s
pELICHUsI CaMOCTOSITENILHO CHOPMYIMPOBAHHOW MaTEMaTUYECKOM 3a/1auu, a 3aTeM
WHTEPHPETUPOBATH CBOM OTBET.

CopeprkarenpbHO-MeTOAUYECKas: JMHUA «YUucina ¥ BBIYMCICHHS» 3aBEpLIACT
(bopMHpOBaHNE HABBIKOB MCIOJIb30BaHUS ACHCTBUTENBHBIX YUCEN, KOTOPOE OBLIO
HayaToO Ha YPOBHE OCHOBHOTO 00111er0o 00pa3zoBanus. Ha ypoBHe cpeaHero ooiiero
oOpazoBaHuss 0co0O€ BHUMaHue  yAeisieTcss  (OPMUPOBAHMIO  HABBIKOB
palMoHaNbHBIX BBIUMCICHHUM, BKJIIOYAIOMIUX B C€Osl MCHOJB30BAaHUE Pa3IMUHBIX
dbopM 3amucu YHMCla, YMEHUE JenaTb NPUKUAKY, BBINOJIHATH MPUOIMKEHHBIE
BBIYKCIICHUSI, OLICHMBATh YUCJIOBBIE BBIPAXKEHUS, padOTaThb ¢ MaTeMaTHYECKUMU
KOHCTaHTaMU. 3HAKOMble OOYYaroIIMMCs MHOXKECTBAa HaTypajibHbIX, IEJbIX,
PAalMOHAIBHBIX W JCUCTBUTENBHBIX  YHCENI  JIONOJHAKOTCS  MHOYKECTBOM
KOMILIEKCHBIX 4HcCeld. B KaXIoM H3 3THX MHOXECTB PpPacCMAaTPUBAKOTCS
CBOMCTBEHHbIE €My crneuupuueckre 3aJadyd W ONepaluu: JeJeHHE Hallelo,
ONEpUPOBAaHUE OCTAaTKAMM HAa MHOXECTBE IIEJIbIX 4YHCEI, OCOoOble CBOMCTBa
palMoHaNbHBIX M HUPPAIMOHATIBHBIX YKCeN, apu(pMETHUECKHE ONEpaluy, a TaKKe
U3BJICUEHNE KOPHS HAaTypaJlbHOM CTENEHH HAa MHOXECTBE KOMIUIEKCHBIX YHCEIL.
bnaronapsi mocnenoBaTenbHOMY pPACIIMPEHUIO KPYyra HCMOJIb3YEMbIX YHUCEN U
3HAKOMCTBY C BO3MOXXHOCTSIMH WX MPUMEHEHHUS JJI PELICHUs Pa3IUYHbIX 3a/1a4y
dbopmupyeTcsi pencTaBlIeHUe O €AMHCTBE MAaTEMAaTUKH KaK HayKd U €€ poJid B
MOCTPOCHUU MOJIEJEeH pEeaJbHOTO MHpA, IMIMPOKO HCIOJIB3YIOTCA 0000IeHue H
KOHKpETH3aLUsl.

JIunust «YpaBHEHUS UM HEPABEHCTBA» PEATU3YETCS HA MPOTSHKEHUU BCETO
oOy4eHHs] Ha YPOBHE CpEHEro oOIIero o0pa3oBaHHUsA, MOCKOJIbKY B KaxKIOM
paznene IlporpaMMbl IpPEeLyCMOTPEHO pEIIEHHWE COOTBETCTBYIOIIMX 3aaad. B
pe3ynpTaTe OOYyYalOlIUECs OBJIAJCBAIOT PA3IMYHBIMH METOJAAMH  PELICHHS
palMoHaNbHBIX, HPPAIMOHATIBHBIX, TOKAa3aTEeNbHbIX, JOTapUPMHUUECKHX U
TPUTOHOMETPUUECKUX YpPAaBHEHMM, HEPABEHCTB M CHUCTEM, a Takxke 3ajady,



coepxammx napaMmeTpbl. IlomydeHHbIE YMEHHSI IIMPOKO HCHOJB3YIOTCS MpPH
UCCIIEIOBAaHNH (DYHKIUI C TOMOIIBIO MPOU3BOJHOM, MPU PEHICHUH TPHUKIAJIHBIX
3a]a4 W 3a7]a4 Ha HaXOXKJEHHE HaWOOJBIINX M HAaUMEHBIINX 3HAYCHUH (DYHKIUH.
JlanHasi comepxkaTesbHasi IMHUS BKJIIOYAET B ce0s Takke (HOpMUPOBAHHE YMEHUN
BBINIOJIHATh ~ pacy€Thl 10  ¢opMysiaM, MNpeoOpa3oBaHHs  pPalMOHAIBHBIX,
UppaIMOHATBHBIX W TPUTOHOMETPUUYECKUX BBIPAKEHUH, a TAKXKE BBIPAXKCHUM,
COJEpKaIINX CTENEeHU U Jorapudmbl. braronaps u3ydeHHIO anredpanyeckoro
MaTepuaia MPOUCXOJUT  JalibHEWIlee  pa3BUTUE  AITOPUTMUYECKOTO U
a0CTpaKTHOrO MBIILICHUSI O0y4YaroIMXcs, (OPMUPYIOTCS HABBIKUA JIE€TYKTUBHBIX
paccyxJieHuid,  paboTbl C  CHMBOJBHBIMH  (QopMaMu,  TPEACTABICHUS
3aKOHOMEpPHOCTE M 3aBUCHUMOCTEH B BHJI€ PAaBEHCTB U HEPABEHCTB. Anre0Opa
npearaet 3(P@QEKTUBHbIE HWHCTPYMEHTHI ISl PEIICHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYUYHbIX 33J]a4, HATJSIHO JIEMOHCTPUPYET CBOM BO3MOYKHOCTH KaK
A3bIKA HAYKH.

CopepxarenpHo-MeToauueckas JMHUA «DyHKIMH U TpaQUKU» TECHO
NEperuieTaeTcs C JAPYTMMH JIMHUSAMH Y4e€OHOTO Kypca, MOCKOJIbKY B KaKOM-TO
CMBICJIE 3aAa€T MOCIEA0BATEIPHOCTh U3YUEHUs MaTepuana. M3ydeHue cTeneHHoun,
MOKa3aTeNIbHOM, JIOrapu(PMUIECKON ¥ TPUTOHOMETPUIECKUX (PYHKITUN, UX CBOMCTB
U rpadMKOB, UCIOJIb30BAaHUE (PDYHKIIUU NJISi pelieHus 3a7a4 U3 APYruX yueOHBIX
NPEIMETOB U PEAIbHON U3HU TECHO CBS3aHO KaK C MAaTEMaTHYECKUM aHAJIU30M,
TaK M C pEIIeHHWEeM YpaBHEHM M HepaBeHCTB. [Ipum 3TOM OosblllIoE BHUMaHUE
yaensercs (GOPMUPOBAHUIO YMEHHUS BbIpaKaTh (HOpPMyJaMu 3aBUCHMOCTH MEXKIY
pa3sNTUYHBIMA BEJIMYMHAMH, MCCIIEIOBATh TOJyUYCHHbIE (QYHKIIUU, CTPOUTH HX
rpaduku. Marepuan 3Toi coaepKaTeTbHON TUHUN HAIlEJICH Ha pa3BUTHUE YMEHHM
M HaBBIKOB, IMO3BOJISIIOIIUX BbIpaXXaTh 3aBUCUMOCTH MEXIY BEJIMYUHAMHU B
paznuyHOi (opme: aHaTUTUYECKOH, rpaduueckoil u cioBecHol. Ero msyuenue
CHOCOOCTBYET pPa3BUTHIO AJITOPUTMUYECKOTO MBINUICHHUS, CIHOCOOHOCTH K
0000IIIEHNIO M KOHKPETU3AIIUU, UCTIOJIb30BAHUIO aHAJIOTUH.

CopnepxxarenpHast nuHug «Hauana MareMaTHyeckoro aHaius3ay MO3BOJISIET
CYILIECTBEHHO PACHIUPUTHh KPYT KaK MaTeMaTUYECKHX, TaK U MPUKIAJAHBIX 3a/ad,
JOCTYIIHBIX 00YyYarolMMCs, TaK KaK y HUX MOSBISIETCS BO3MOXKHOCTb CTPOUTH
rpauky  CIOXKHBIX (YHKIMA, OMPEAENATh WX HAWOONbIINE W HAUMEHBIITUE
3HAUEHUS, BBIYUCIITH TUIOMAAu (Guryp u oObEMBI TEJ, HAXOAWTh CKOPOCTH M
YCKOpeHHsl TpolieccoB. JlaHHas coaepikarenbHas JHMHHUS OTKPHIBAET HOBBIC
BO3MOXKHOCTH TIOCTPOEHHUSI MAaTeMaTHYEeCKUX MOJeNiel pealbHbIX CUTYyaluH,
MO3BOJIIET HAXOJAUTh HAWIy4YIlle€ pEUIeHWe B TMPUKIAAHBIX, B TOM YHCIE
COLIMAJIBHO-D)KOHOMHUYECKHX, 3a/ladax. 3HAKOMCTBO C OCHOBaMH MAaT€MaTHYE€CKOrO
aHalln3a CIOCOOCTBYET pa3BUTHIO a0CTPAKTHOTO, (OPMajbHO-JIOTHUECKOTO U
KPEAaTUBHOIO MBbIIUICHUS, (OPMUPOBAHUIO YMEHUM pacro3HaBaTh MPOSIBICHUS



3aKOHOB MaTeMaTHUKH B HAayKe, TEXHUKE W HCKyccTBe. OOydaroniuecss y3HaIT O
BBIJIAIONTUXCSI PE3yNbTaTaX, TOJYYCHHBIX B XOJI€ Pa3BUTHS MaTEeMaTUKHA Kak
HAyKH, U 00 UX aBTOpax.

ConepxaTeapHO-MeToANYecKas JIMHUS «MHOXeCTBa M JIOTHKay» BKIIIOYACT B
ceOs PJEMEHTBHl TEOPUHM MHOXECTB M MaTEeMaTHYEeCKOH JIOTUKH. TeopeTHKo-
MHO>KECTBEHHBIC MPEICTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIPHOW MaTEeMAaTHKHU
U TIpeiaraloT HanOoJiee YHUBEPCAIBHBIA SI3bIK, OOBECTUHSIONINN BCE pa3eibl
MaTeMaTUKU W €€ TNPWIOKEHUM, OHU CBS3BIBAIOT pa3Hble MaTEMaTHYECKHE
JUCIMIUIMHBL W WX TPWIOKEHHS B eauHoe Ienoe. I[loaTroMy BakHO JaTh
BO3MOXXHOCTh OOydYaromemycsi TOHHMAaTh TEOPETUKO-MHOXXECTBEHHBIM SI3BIK
COBPEMCHHOM MaTEMaTHKH W HCIIOJIL30BaTh €TO JJISi BBIPAKEHUS CBOMX MBICIICH.
JlpyruM BaXHBIM TPU3HAKOM MaTE€MaTHKH KaK HayKd CJeAyeT IpPU3HAThH
CBOMCTBEHHYIO €l CTpPOTOCTh OOOCHOBAaHMM U CJEJOBAHUE OIpPEACIEHHBIM
npaBWJaM  TMOCTPOSHUS  JIOKA3aTelbCTB.  3HAKOMCTBO €  dBJEMEHTaMU
MaTEMaTHYECKONW JIOTUKH CIOCOOCTBYET PAa3BUTHIO JIOTHUYECKOTO MBIIIICHUS
0Oy4JaroIMXcs, TO3BOJIIET UM CTPOUTH CBOM PACCYKIEHHUS Ha OCHOBE JIOTHICCKUX
npaBui, GOPMUPYET HABBIKM KPUTHICCKOTO MBIIIJICHUS.

B yueGHOM Kypce «Anrebpa W Havalla MaTEMaTHYECKOTO aHaJM3ay
MPUCYTCTBYIOT OCHOBBI MAaTEMaTHYECKOTO MOICIMPOBAHUS, KOTOPHIC MPU3BAHBI
criocoOCTBOBaTh (DOPMUPOBAHUIO HABBIKOB TMOCTPOSHUSI MOJIENEH pealbHBIX
CUTYyallMi, WCCIACAOBAHMS O3TUX MOJENEH C TOMOIIBIO ammapara aireOpbl |
MaTeMaTHYECKOr0 aHajau3a, WHTEPIpPETAIlud IOJYyYCeHHBIX pPe3yJIbTaToB. Takue
3aJTaHUS BIUICTCHBI B KQXK/IBIN U3 pa3AeiOB MPOrpaMMBbI, TOCKOJIbKY BECh MaTepHall
y4eOHOro Kypca IIMPOKO HCIOIB3YeTCs ISl PEIICHHUs MPUKIAIHBIX 3amad. [lpu
pPEIICHUM  pEabHBIX  MPAKTHYECKUX  3a7ad  OOydJaromiuecss  pa3BHBAIOT
HaOJFOMATeIbHOCTh, YMEHHE HaXOJWUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
WCIIOJIb30BaTh  aHAJOTHI0, 0000maTh W  KOHKPETH3UPOBaTh  MPOOJIeMy.
JlesarenbHOCTh TI0 (OPMHUPOBAHUIO HABBIKOB PEIICHUS MPUKIAAHBIX 3a7ad
OpraHU3yeTCs B MPOIECCE U3YUCHUS BCEX TeM y4eOHOTo Kypca «Anredpa u Havasa
MaTeMaTHYECKOTO aHaJIN3ay.

Ha w3ydeHme yueOHOTO Kypca «AnreOpa M Havajla MaTeMaTHYCCKOTO
aHanu3a» oTBoautTcs 272 vaca: B 10 kimacce — 136 yacoB (4 yaca B Henento), B 11
KJiacce — 136 4acoB (4 yaca B HEJIEITIO).



COJEPXKXAHUE OBYUYEHUA
10 KITACC

Yucsia v BbIYMCIEHUS

Paunonanbubpie uncia. OOBIKHOBEHHBbIE W JECATUYHBIE JIPOOHU, MPOILIECHTHI,
OeckoHeuHble mnepuoanueckue Apoou. [IpumeHeHnue apoOedt U MPOLEHTOB JUIs
peLIECHUs NPUKIAIHBIX 3a7a4 U3 Pa3JIMYHbIX OTPACiIed 3HAHUHN U peanbHOM )KU3HU.

JlelictBuTenpHble yucia. PanuoHanbHBIE W UPpPALMOHAIBHBIE YHCIA.
Apudmernueckrue  omepalMy € JCUCTBUTENIBHBIMU  4YHciIaMu.  Moayib
JEUCTBUTEILHOTO YHUCIa U ero cBoicTBa. [IpubnmkE€HHbIC BHIYMCIICHHUS, TIPAaBUIIa
OKpPYTJIEHUS, MPUKUIKA U OLIEHKA PE3YJIbTaTa BbIYMCICHUN.

Crenenp ¢ uenbiM mnokaszarenemM. buHoMm Herotona. Hcenmonbe3oBaHue
noAXOsAIEH (GOPMBI 3aMMUCH JEHCTBUTEIBHBIX YUCEIT I PEIICHUS TPAKTUYECKUX
3a7a4 ¥ MPEJACTABICHUS JAHHBIX.

ApudmMeTnueckuii KOpeHb HaTypaJIbHON CTENIEHU U €r0 CBOMCTBA.

CreneHbp C palMOHAJbHBIM IIOKa3aTeleM M €€ CBOMCTBA, CTEIEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapupm uymcna. CpoiictBa norapu¢pma. JleciTuuHbIE M HATypaJlbHbIE
JorapupMsl.

CuHyC, KOCHMHYC, TaHI€HC, KOTAaHI'€HC YHCIOBOTO apryMeHTa. ApPKCHUHYC,
aPKKOCUHYC M ApKTAaHI'€HC YUCJIOBOTO apryMEHTa.

YpaBHeHHS U HEPABEHCTBA

ToxaecTBa M TOXKIECTBEHHbIE MpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHEHUs. PaBHOCUIIBHBIE YpaBHEHHUSI M ypaBHEHHUs-CleACTBUA. HepaBeHCTBO,
pEILICHUE HEPABEHCTBA.

OCHOBHBIE METO/IbI PEIICHUS 1ENIBIX U APOOHO-PAIIMOHATBHBIX YPABHCHHUMN U
HEpABEHCTB. MHOIOWIEHb OT OJHOW MEpEeMEHHOU. [lelieHne MHOrowieHa Ha
MHOrowieH ¢ ocrarkoM. Teopema be3y. MHoOrowiensl ¢  LEJIBIMUA
ko3pdunuenramu. Teopema Buera.

[IpeoOpa3zoBaHus YUCIOBBIX BRIPAKEHUHN, COJIEPIKAIINUX CTENIEHU M KOPHHU.

HNppaunonanbHbie ypaBHEHUS. OCHOBHBIE METO/IbI penieHust
UppalmoHaIbHbIX YPaBHCHUH.

[TokazarenbHble ypaBHEHHS. OCHOBHBIE METOJbI PEIICHHS TOKa3aTEIbHbIX

YPaBHEHUM.

[Tpeobpa3zoBanue BbIpaX)eHH, COEPIKALUX JOrapru(MBbI.

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

OcCHOBHBIE TPUTOHOMETPHUYECKHUE bopMyIbI. [Tpeobpa3zoBanue

TPUTOHOMETPUYECKUX BBIPAXKEHUN. PellleHre TPUroHOMETPUYECKUX YPAaBHEHUM.



Pemienne cucrem IMHEWHBIX YpaBHEHMH. MarTpuiua CUCTEMBI JIMHEWHBIX
ypaBHeHMI. OnpenenuTenb MATpUllbl 2X2, €ro TeOMETPUYECKHM CMBICT U
CBOICTBA, BBIYMCIIEHUE €r0 3HAYEHHUS, IPUMEHEHUE ONPENETUTENs ISl PELICHUS
CUCTEMbl JIMHEWHBIX ypaBHEHWH. PellleHHe NpHUKIAgHBIX 3a4a4 C I[MOMOULIBIO
CUCTEMBbl JIMHEWHBIX ypaBHEHHU. VcciaegoBaHue TMOCTPOEHHONM MOAENU C
ITIOMOIIBIO MaTPHUI] ¥ ONIPEIEIIUTEIIEH.

[TocTpoeHne MaTEeMaTUYECKUX MOJEIIEN PEalbHOM CHUTYyallMd C IOMOIIBIO
YpPaBHEHUII W HEpaBEHCTB. lIpuMeHEeHHE ypaBHEHHII U HEPABEHCTB K PEIICHUIO
MaTeMaTUYeCKUX 3a7ad M 3a/ad M3 pa3IM4yHbIX 00JIacTell HayKu U peasibHOU
KU3HU.

@OyHkuuu U rpadpuku

OyHKus, crnocoObl 3amanus (QyHKkIuU. B3auMHO o0OpaTHble (YHKIHH.
Kommnosummst pynkiuit. 'paduk  QyHkimu. DneMeHTapHble MpeoOpa3oBaHUs
rpaduKoB QyHKIIHIMA.

OOusacTh ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkumu. Hymu QyHkum.
[IpomexxyTku 3HakonocTossHCTBA. UETHbIE 1 HeuéTHbIe pyHKUMU. [lepuoanueckue
¢ynkuun. IIpoMexyTkn MOHOTOHHOCTM (PYHKUMU. MaKCUMyMbl U MHHUMYMBbI
dbynkuuu. Hanbospiiee u HauMeHblee 3HaueHus: QyHKIIMH HAa IPOMEXKYTKE.

Jluneiinasi, KBajpaTuyHash W APOOHO-TMHEWHAs (PYHKIUU. DJIEeMEHTapHOE
UCCJIEI0BAHNUE U MTOCTPOEHUE UX IpaUKOB.

CrenenHast QyHKIMS ¢ HATypajibHBIM U II€JIbIM MOKa3areneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa W rpaduk KOpHS N-OM CTENEHU Kak (PYHKIMHA OOpaTHOMN
CTENIEHU C HATYpaJIbHBIM [TOKA3aTEJIEM.

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

TpuronomeTpuyeckass OKPY>KHOCTb, OIpEAESIEHHEe TPUTOHOMETPUUYECKHUX
(GYHKIMI YHUCIOBOTO apryMEHTa.

QDYHKIMOHAIBHBIE 3aBUCUMOCTM B pEaJbHBIX IpoOIEcCaX M SBICHUSX.
['paduixu peasibHBIX 3aBUCUMOCTEN.

Hauyaja MaTeMaTH4ecKOro aHajaim3a

ITocienoBaTellbHOCTH, CHOCOOBI 3aJaHMs ITOCJIEAOBATEIbHOCTEH. MeTon
MaTeMaTU4eCKON WHIYKLUU. MOHOTOHHBIE " OrpaHUYCHHBIE
NOCJIENOBATENBHOCTH. VICTOpHsSI BO3HUKHOBEHHSI MAaT€MAaTHYECKOIO aHajiu3a Kak
aHann3a OECKOHEYHO MaJbIX.

Apudmerrueckas U reoMeTpuueckas mporpeccuu. beckoneuHo yobiBaromias
reoMerpuueckas nporpeccusi. CyMma 0€CKOHEYHO YOBIBAIOIIEH TeOMETPUUYECKON
IIPOTpeCCHU. JINHEVHBIN U 3KCIIOHEHIMAIBHBIN pocT. Yncio e. Popmyia CI0KHBIX
npoueHTOB. Mcnonb30BaHWE MPOTrpeccUuy JUIsl PELIEHUs pealbHbIX —3a1ady
MIPUKIIATHOTO XapaKTepa.



HenpepsiBHble (yHKIMM W HX CBOMCTBAa. ToukuM paspbiBa. ACHMITOTHI
rpajuxoB ¢ynkiuil. CBoicTBa (PyHKIMH HENPEPHIBHBIX Ha OTpe3ke. Meron
WHTEPBAJIOB JUISl PELICHHMs HEPaBeHCTB. [IprMeHeHne CBOWCTB HENPEPHIBHBIX
GyHKIUI 17151 penieHus 3a1a4.

ITepBas u Bropas npousBoaHble QyHKIUU. Onpenenenne, reOMeTpUIeCKui u
buznyecKuii CMBIC MPOU3BOIHOM. YpaBHEHHE KacaTeabHOU K rpaduky QyHKIIUU.

[TpousBogubie  snmemeHTapHbIX  ¢yHknuil.  [IpousBogHass ~ cymMMBI,
IPOU3BENIEHUS, YACTHOTO U KOMIO3UINY (PYHKIIUH.

MHoskecTBa M JIOTHKA

MHoOXecTBO, OIlepalld HaJ MHOXKECTBAMM M HX CBOMCTBA. Jluarpammel
Oiinepa—Benna. [IpuMeHEHHE TEOPETUKO-MHOXKECTBEHHOIO — ammapara s
ONMCAHUs PEaJbHBIX IPOLECCOB W SBICHUM, NPHU PELNICHWH 3a4ad U3 JPYTUX
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTEeMaTHUYECKOTO OOBEKTa, CIEICTBHUE,
JI0OKa3aTeIbCTBO, PABHOCHIIBHBIC YPABHEHHS.

11 KIIACC

Yucaa v BIYMCICHUSA

HartypaneHble u nensle yucna. [IpumeHeHne Npu3HAKOB JEIUMOCTH LIEJIBIX
yucen, HauOonpmui oOmui aenurens (mamee — HOJl) u HamMeHblliee ooOiee
kpatHoe (nanee — HOK), octaTkoB o Moayito, anroputma EBkinuaa s pemeHus
3a/1ay B LENbIX YHCIIAX.

KoMmmnekcHble uucia. Anredpanueckass W TPUTOHOMETpUYECKas (QOpMbI
3alliCU KOMIUIEKCHOTO 4YHciia. ApudMeTrudyeckue omnepanud ¢ KOMIUIEKCHBIMU
yrcnamu. M300pakeHne KOMIUIEKCHBIX YHCEN Ha KOOPAWHATHOW IJIOCKOCTH.
®opmyna Myaspa. Kopau n-o¥i cTeneHu U3 KOMIUIEKCHOTO uucia. [I[pumenenue
KOMILJIEKCHBIX YMCEN JIs PEIICHUs] (PU3HUECKUX U TEOMETPUUYECKUX 3a]1ay.

YpaBHeHUs U HEPABEHCTBA

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

OTO6op  KOpHEH  TPUTOHOMETPUYECKHMX  YpPaBHEHMM C  MOMOIIbIO
TPUTOHOMETPUUECKOU OKPY>KHOCTH. PerieHre TpuroHoMeTpu4ecKux HEpaBeHCTB.

OCHOBHBIE METOJbl PELICHUS I[OKa3aTeIbHBIX U  JIOTapU(PMUUECKUX
HEPaBEHCTB.

OCHOBHBIE METO/IbI PELICHUS] UPPALUOHAIBHBIX HEPABEHCTB.

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

YpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C apaMeTPaMHU.



[IpumeHeHne  ypaBHEHUM, CHCTEM W HEPABEHCTB K  PEIICHUIO
MaTEeMaTHUECKUX 3aJad M 3a/ad U3 pa3Iu4HbIX o0JacTeld HayKd M peajbHOU
YKU3HH, UHTEPIPETALMS OTYyYEHHBIX PE3YJIbTATOB.

DyHKUMH U TPaPUKH

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

TpuronomeTrpuyeckue QyHKIINH, UX CBOWCTBA U TPaPHUKH.

['padrueckne MeTonpl pelieHUs ypaBHEHM W HepaBeHCTB. I 'paduueckue
METO/bI PEILICHHUS 3a/1a4 C TapaMeTPaMH.

Hcnonp3oBanue rpadukoB (yHKUMH Ui HCCIENOBAaHUS IIPOLECCOB U
3aBUCUMOCTEM, KOTOpbI€ BO3HHUKAIOT MPHU PEUICHUW 3aJady HU3 JPYTrUx Y4EOHBIX
MPEIMETOB U PEAIBHOMN KU3HHU.

Havana maTeMaTH4eCKOI0 aHAJIN3A

[TpumeHeHre MPOU3BOJHON K MCCIEAOBAHNIO (PYHKIIMH Ha MOHOTOHHOCTH U
skcTpeMyMmbl.  Haxoxkaenue  HauOonblIero W HAMMEHBIIErO0  3HAYEHUU
HEIMpPEePbIBHON (DYHKIMU HA OTPE3KE.

[IpyumMeHeHne NpPOU3BOJHON [UIsl HAXOXKICHUS HAWIYYIIEro pEHIeHUs B
NPUKIAJAHBIX 3ajadax, JUIsl OINPENENICHHMs CKOPOCTH W YCKOPEHMs Ipolecca,
3aJlaHHOTO (HhOPMYJION 1K TpaduKoMm.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TMepBO0OOpa3HbIX. IlepBooOpaszHbie
aneMeHTapHbIX QyHKIuMH. [IpaBuna HaxoxaeHus epBoOOPa3HbIX.

WNurterpain. I'eomerpruueckuit CMBICII VHTErpala. Brruncnenue
omnpenenéHHoro uurerpaia mno ¢popmyne Hetorona-JleiOuuna.

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

[Tpumepsl pemenuit auddepeHIuanbHBIX ypaBHEeHUH. MartemaTuueckoe
MOJICJIMPOBAaHUE peajbHBIX TPOIECCOB C€ MOMOLIBI0 U pepeHInaIbHbIX
YPaBHCHUM.



[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHHUA VYYEBHOI'O KVYPCA
«AJI'EBPA 14 HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBIM YPOBEHb) HA VYPOBHE CPEJHEI'O OBIIEIO
OBPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamIaHCKOro BOCIMTAHMS:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKOHN MO3UIIMHA O00YUJaIOIIETOC] KaK aKTUBHOTO |
OTBETCTBEHHOTO  4JIE€HA  POCCHUHCKOrO  OOIIeCTBa,  MNPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SIBJICHUH,
MpoLEeyp TpakIaHCKOro oOmiecTBa (BBIOOPHI, ONPOCHI U JIPYroe), yMEHUe
B3aMMOJICHCTBOBAaTh C COIMAJIbHBIMA HWHCTUTYTaMHM B COOTBETCTBHUM C HUX
GYHKIUSAMU 1 HA3HAYCHUEM;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS:

c(hOpPMHUPOBAHHOCTh POCCUICKON TpakIaHCKOW MICHTUYHOCTH, YBKECHUS K
MPOIIOMY M HACTOSIIIEMY POCCHIICKOW MaTeMaTUKH, [IEHHOCTHOE OTHOIIEHHE K
JOCTHXKEHUSM POCCHUMCKUX MATEMATUKOB U POCCUUCKOM MAaTE€MaTUYECKOW IIKOJIbI,
WCIIOJB30BaHUE OATUX JOCTHKEHUUW B JAPYrHX HayKax, TEXHOJIOrusax, cdepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

OCO3HAHHME JTYXOBHBIX IIEHHOCTEW POCCUHCKOrO Hapojaa, cPOpMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, dTUYECKOTO IMOBEJCHUS, CBSI3aHHOTO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTW)KEHUM HAyKH W JEATEIBHOCTBIO YYEHOTO, OCO3HAHUE
JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYMBOTO OYAYIIEro;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHHWE K MHpPY, BKJIOUas ACTETUKY MAaTeMaTUYECKHX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a/1a4, PEIICHHUH, pacCyXI€HU, BOCIIPUUMYUBOCTh
K MaTEMaTUYECKUM acCleKTaM Pa3IMUYHbIX BUJOB UCKYCCTBA;

S) pu3uecKOro BOCIUTAHMS:

cOPMHPOBAHHOCTh yYMEHHUS TPUMEHSATH MaTeMAaTUYECKHe 3HAHUSA B
HWHTEpecax 3JI0pOBOTO U 0€30MacHOT0 00pa3a KU3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3JI0OPOBBIO (3I0pPOBOE THUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, pEryispHas (u3NYecKass aKTHBHOCTH), (PHU3NUECKOE COBEPIIICHCTBOBAHUE
[P 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM €A TEIbHOCTHIO;

6) TPy10BOI0 BOCIIUTAHMS:

TOTOBHOCTh K TpYyJy, OCO3HAaHUE IIEHHOCTU TPYAOIIOOUsl, HHTEpeC K
paznuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHHSIMH, YMEHHE COBEpIaTh OCO3HAHHBIA BHIOOP
Oynymeid mnpodeccnrt W Ppeanru30BBIBATH COOCTBEHHBIC JKU3HCHHBIC TIUIAHBI,



TOTOBHOCTH M  CIOCOOHOCTh K  MAaTeMaTH4YeCKOMYy  OOpa30BaHHIO U
caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHUIO B PEIICHUU MTPAKTUUECKUX 3aJ1a4 MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS :

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOM  KYJIbTYpbl, TOHHUMAHHUE BIIMSHUS
COI[MATIbHO-?)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpeibl, OCO3HaHUE II00ATIBHOTO XapaKTepa 3KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TIPUMCHCHHE MaTEeMaTHYEeCKUX 3HAHUW IS pelieHus 3agad B o0JacTu
OKpY’Karoliel cpenpbl, IJITAaHUPOBAHHE IIOCTYNKOB W OIGHKH HMX BO3MOXXHBIX
MOCJIC/ICTBUM JIJI1 OKPY’KAIOIIEH CPeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHsI HAyKH W OOIIECTBEHHOM  MPAKTUKH, IOHHUMaHUE
MaTeMaTHYECKOM HayKH KakK c]epbl 4YeIoBEeYeCKOW JeATEIbHOCTH, 3TaloB ¢
Pa3BUTUS W 3HAYUMOCTH ISl PA3BUTHS LMBUIM3ALMH, OBJIAJCHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOM Kak CpEJICTBOM TMO3HAHUS MHPA,
TOTOBHOCTh OCYHIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJIUBUIYAJIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

IMo3naBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIe /1eiicTBUS

ba3oBble 1ornueckue aeiicTBU:

BBISIBIIATh M XapaKTEPHU30BaTh CYIICCTBEHHBIC MPH3HAKH MaTEMaTHYCCKUX
OOBEKTOB, TIOHSTHM, OTHOLIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpEJICIICHHS] TIOHATUN, YCTaHABIUBAThH CYIIECTBEHHBIN MPU3HAK KiaccU(UKaIuy,
OCHOBaHUS /7151 00OOIICHHS U CPAaBHEHHSI, KPUTEPHUU MTPOBOANMOIO aHAIIN3A,

BOCIIpUHUMATh,  (GOPMYyIUpPOBaTH M  NPEoOpa3oBBIBATH  CYXKICHUS:
YTBEPAUTEIBLHBIC U OTPUIATEIbHBIC, EAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIC

BBISIBIIAITH MAaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U M TIPOTHUBOPEUHS
B (pakTax, JaHHBIX, HAOIIONCHUSIX W YTBEPKACHUSIX, Mpearatb KPUTCPUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEUU;

JenaTh BBIBOABI C WCIOJB30BAHHUEM 3aKOHOB JIOTHKH, JCTyKTUBHBIX U
WHYKTUBHBIX YMO3aKIIOUCHHH, YMO3aKITIOUCHHH 110 aHAJIOTUH;

IPOBOJUTH CAMOCTOSATEIBHO JI0KA3aTEeIbCTBA MATEMATHUECKUX YTBEPKACHUN
(IpsiMBIC W OT MPOTUBHOTO), BEICTPAUBATh apPTYMEHTAINIO, PUBOIUTH PUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXACHUS U BBIBOJIbI;

BBIOMpaTh Ccrnoco0 pemnieHuss ydeOHOW 3anauu  (CpaBHMBATh HECKOJBKO
BapHMaHTOB  pEUICHHs, BbIOMpaTh HaumOoJee MOAXOMAUMH ¢ y4EToM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTECPHUEB).



Bba3oBble ucciaenoBaTe/ibCKue 1eCTBHA:

UCITIOJI30BaTh BOIPOCHl KaK HCCIEI0BAaTEIbCKUM HHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,  (DUKCHPYIOIIME  MPOTHBOpPEUHE,  MPoOJIeMy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (hOPMHUPOBATH TUIOTE3Y, aAPIYMEHTHPOBATH
CBOIO MO3UIIUI0, MHCHHE;

IPOBOJUTH CAMOCTOSITENIbHO CIITAHUPOBAHHBINA 3KCIEPUMEHT, UCCIEA0OBAHUE
M0 YCTAHOBJICHHIO OCOOCHHOCTEW MaTeMaTHUYeCKOTro 00bEKTa, SIBJIICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXAY 00bEeKTaMu, SIBJICHUSIMHU, TIPOIIECCAMU;

CaMOCTOATENHbHO (OPMYIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJbTaTam
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLEHHWBATh  JOCTOBEPHOCTh
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHUI;

IPOTHO3UPOBAaTh BO3MOXXHOE pa3BUTHE IMpOILlEcCa, a TaKKe BbIIBUraTh
IPEIOJIOKEHNUS O €T0 PA3BUTUU B HOBBIX YCIOBUSX.

Pabora c nndopmanmueii:

BBISIBJISITH JeUIUTHl HHPOPMAINH, JAaHHBIX, HEOOXOAMUMBIX Ui OTBETAa Ha
BOIIPOC U ISl pEUICHUS 3a/1auH;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3IUYHBIX THIIOB, AHATU3UPOBATD,
CUCTEMaTHU3UpOBaTh M HUHTEPIPETUPOBATh HMHMOPMALMIO PA3IUYHBIX BUIOB U
dbopmM TpeacTaBICHNUS,

CTPYKTYpPUpPOBaTh MH(POpPMALIMIO, MPEICTABIATh €€ B pa3IMyHbIX (popmax,
WJUTIOCTPUPOBATH TpadUuecKH;

OLIEHUBATh Ha/1EKHOCTD uHbOopMauu 1o CaMOCTOSATEIIBHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUSA

Oo0wmenne:

BOCHPUHUMATh U (POPMYITHPOBAThH CY>KICHHS B COOTBETCTBUU C YCIOBUSIMU U
HeasIMU OOLIEHUS, SICHO, TOYHO, T'PAMOTHO BBIPAXKATh CBOIO TOYKY 3PEHHUS B
YCTHBIX M IHCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS IO XOAY PELICHHS 3aJaud,
KOMMEHTHPOBATH MOJYYEHHBIN pE3yJIbTAaT;

B X0/ 00CYXXJIeHUS 3a/aBaTh BOIPOCHI MO CYIIECTBY OOCYKJIa€MOU TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOUCK
pEILIEHHUs], COMOCTABISAThH CBOU CYXIEHUS C CYXKICHHSIMU IPYTMX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3jM4Me U CXOJCTBO MO3UIIMHA, B KOPPEKTHOU (opme
(bopMyIUpOBaTh pa3HOTIACHS, CBOM BO3PAKCHHUS,;

IIPEACTABIATh PE3YJIbTAThl PELICHUS 3a1a4i, SKCIIEPUMEHTA, UCCIEAO0BAHNUS,
IPOEKTa, CaMOCTOSITENIBHO BBIOMpATh (opMar BBICTYIUICHUS C YYETOM 3aaady
IPE3EHTALUN U OCOOEHHOCTEN ayIUTOPUH.

PerynsiTuBHbBIC YHHBepcaJbHble Y4eOHbIe AeHCTBUS



Camoopranu3anus:

COCTaBIISITH ILJIaH, AITOPUTM PEIICHUS 3a/1aul, BIOMPATh CIIOCOO pEelIeHUs ¢
y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEM, apryMeHTUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI PEIICHUH ¢ y4ETOM HOBOM MH(OpMALIUU.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

BJIaJICTh ~ HABBbIKAMU  TO3HABATEIBLHONM  peduieKkcuM  Kak  OCO3HAHUS
COBEpIIAEMbIX JCHCTBUM U MBICTUTEIBHBIX MPOILIECCOB, UX PE3YJbTATOB, BIAJAECTh
croco0aMu CaMOINPOBEPKU, CaAMOKOHTPOJISI TpoIlecca U pe3ysibTara pelIeHHUs
MaTeMaTUYECKOW 3aa4H;

MPEABUJIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPU PELICHUU 3a7auH,
BHOCUTH KOPPEKTHUBBI B JEATECIIBHOCTh HA OCHOBE HOBBIX OOCTOSATENIBCTB, HaHHBIX,
HalJIEHHBIX OIHUOOK, BBISIBIEHHBIX TPYJHOCTEMH;

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

CoBMecTHAsl 1eATEILHOCTD:

MOHMMATh M KCIOJIb30BaTh MPEUMYIECTBA KOMAHIHOW U WHIUBUIYATBHOU
paboThl mpu pemeHur Y4eOHBIX 3a7ad, NPUHUMATH I€JIb COBMECTHOU
NeSATEeIbHOCTH, TJIAHUPOBATh OPTaHHU3AIMI0O COBMECTHOW PabOThI, pacmpeneisiTh
BUJIbI pabOT, JOTOBapUBaThCs, OOCYX JaTh TMPOIECC M Ppe3yJabTaT padoOThI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B IPyNMoBbIX (opMax paboThl (0OCyXneHusi, 0OMEH MHEHUH,
«MO3TOBbIE IITYpPMBD» W HWHBIE), BBHINOJHATH CBOIO YacTh pabOThHl W
KOOPAMHUPOBATh CBOU JACHCTBHUS C JPYTMMHM YJI€HAMH KOMAaH[bl, OLICHHBATh
Ka4eCTBO CBOETO BKJaja B OONIUI MPOAYKT MO KPUTEPUSIM, CHOPMYITUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICUCTBUS.

NPEAMETHBIE PE3YJIBTATBI

K xonmy obOywenus B 10 kiaacce oOydaromuiics MHOJYYUT CIEIyIOIINE
MPEIMETHBIE PE3yJbTAaThl TI0 OTACIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «AnreOpa u Havyajla MaTeMaTUYECKOr0 aHaIU3a»:

Yucji1a ¥ BBIYUCTICHUSA

cBOOOJHO OIEpPUPOBaTh MOHATUSMHU: pallMOHAIBHOE YHCIO, OECKOHEYHas
nepuoanueckas ApoOb, TMPOIEHTHI, HPPALMOHAIBHOE YHCIO, MHOXECTBa
pPaLMOHATBHBIX U JEUCTBUTENBHBIX YUCEI, MOAYJIb JEHCTBUTEIBHOTO YUCIIA;

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

MPUMEHSTh MPUOIKEHHBIC BRIYUCIICHUS, TTPaBUJIa OKPYTIICHUS, PUKUAKY U
OLICHKY PE3yJIbTaTa BBIYNCICHNN;



CBOOOJTHO ONEPUPOBATH MOHSATHUEM: CTENEHb C LEJIbIM I[IOKa3aTeleM,
UCITOJIB30BaTh MOAXOASANIYIO (DOPMY 3aIUCH IEUCTBUTENIBHBIX YHCEIT ISl PELICHUS
IIPAKTUYECKUX 3a/1a4 U MPEJACTABIICHUS JaHHBIX;

CBOOO/IHO OIEPUPOBATh MOHATHUEM: apUPMETHUECKUNA KOPEHb HATypajbHOU
CTEIICHH;

CBOOOJIHO OIIEPUPOBATH IMOHATHUEM: CTEIIEHb C PALIMOHAIBHBIM [TOKa3aTeNIEM;

CBOOOJHO OMNEpPUPOBATh MOHATHUSAMHU: JIOTapUPM UHKCIa, IACCITHYHBIE U
HaTypaJIbHbIE JIOTapU(PMBI;

CBOOO/IHO ONEPUPOBATH MOHATUSMU: CHHYC, KOCUHYC, TAHI'€HC, KOTAHIEHC
YUCJIOBOT0 apryMEHTa;

ONEPUPOBATH MOHATUSAMU: APKCUHYC, APKKOCHHYC M apKTAHTEHC YHCIIOBOIO
apryMeHTA.

YpaBHeHMs U HEPABEHCTBA:

CcBOOO/IHO OINEPUPOBATh MOHATHUSMHU: TOXKJIECTBO, YpPaBHEHHE, HEPABEHCTBO,
PABHOCHJIBHBIE YPAaBHEHUS U YPABHEHHUSI-CIIECICTBUS, PABHOCHIIBHBIC HEPABEHCTBA,

OPUMEHATh Pa3jIMYHbIE METOAbl PEIICHUS paUUOHAIBHBIX M JPOOHO-
palMOHAJIBHBIX YPAaBHEHWM, IPUMEHATH METOJ HWHTEPBAJIIOB UL PELICHUS
HEPABEHCTB;

CBOOO/IHO OMNEpUpPOBaTh MOHATHUSAMHU: MHOTOWIEH OT OJIHOM IepeMEeHHOH,
MHOTOWIEH ¢ UeNbIMA KO3(h(UIMEeHTaMi, KOPHU MHOTOWIEHA, MPUMEHSThH
JIEJIEHNE MHOTOYJIEHA HA MHOTOWIEH C OCTaTKOM, TeopeMy besy u teopemy Buera
JUIS peLIeHus 3a1ad4;

cBOOOZIHO ONEpUpOBaTh MOHATUSAMHU: CHCTEMa JIMHEHHBIX YypaBHEHUH,
MaTpuLa, ONpPENEIUTENb MaTpulbl 2 X 2 M €ro TeOMETPUYECKUN CMBICI,
MCIIOJIb30BaTh CBOWCTBA ONPENENUTENS 2 X 2 JUIsl BBIYMCIEHUS €ro 3HA4YeHUs,
INPUMEHSTh ONPENCIIUTENN Uil PEUIEHUs CHCTEMBbl JIMHEHMHBIX YPaBHEHUH,
MOJEIUPOBATh PEAIBHBIE CUTYAllMU C MIOMOILIBIO CUCTEMbI JIUHEHWHBIX YPABHEHUH,
MCCIIE0BAaTh IIOCTPOCHHBIE MOJEIH C IIOMOLIBI0O MATPUL] U OIpEAEIUTENEH,
WHTEPIIPETUPOBATH MMOJTYYEHHBIN pPE3yJIbTAT;

UCIIOJIb30BaTh CBOMCTBA JIEUCTBUM C KOPHSAMHM [UIsi NpeoOpa3oBaHMS
BBIPAKCHUN,

BBIMOJIHATH MpeoOpa30BaHUs YHCIOBBIX BBIPAXKEHUHN, COJEPKAIIUX CTETIEHU C
palMOHAJIHBIM [T0KAa3aTelIeM;

UCII0JIb30BaTh CBOMCTBa aorapupmoB TUTSI npeoOpa3zoBaHus
Jorapu(pmMHUECKUX BbIPAKEHUH;

cBOOOIHO OMEpUPOBATh MOHATHUSAMU: HPPALMOHANBHBIE, TOKAa3aTEIbHbIE U
JorapuMHUyUecKre ypaBHEHHUS, HAXOAUTh UX PELICHHS C OMOILBIO PABHOCHIIBHBIX
IIEPEXO0I0B WA OCYILECTBIISAA IPOBEPKY KOPHEM;



IPUMEHSTh OCHOBHBIE TPUTOHOMETPUUECKHE (POPMYIIBI AJIsl TpeoOpa3zoBaHuUs
TPUTOHOMETPUUECKUX BBIPAKECHHIA;

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

MOJEJIMPOBATh peajbHbIE CUTYallMM Ha S3bIKE anreOpbl, COCTABIATH
BBIDAKEHHSI, YpPaBHEHMs, HEPAaBEHCTBA II0 YCIOBHIO 3aJadd, MCCIEI0BaTh
IOCTPOEHHBIE MOJIEIIU C UCIIOJIb30BAHUEM alapara ajireopsl.

DOyHKUMM U TPaPuKu:

cBOOO/IHO ONEPUPOBATh NOHATUAMU: (PYHKIIHS, CIIOCOOBI 3a/1aHusl (QyHKLUH,
B3aMMHO O0OpaTHble (QPYHKIUHU, KOMHOO3ULMUSA (QYyHKUUNA, rpaduk QyHKOUH,
BBIIOJIHATH 3JIEMEHTapHbIE MTpeo0pa3oBaHus rpauKoB (PyHKIUI;

CBOOO/IHO OIEpPUPOBATh MOHATUSAMU: 00JACTh ONPEIEICHUS U MHOKECTBO
3HaYeHUN QPYHKINU, HYJIH QYHKIUH, TPOMEXYTKHA 3HAKOTIOCTOSIHCTBA;

CBOOOJHO OINEpUpPOBaTh IMOHATUSMU: YETHBIE W HEYETHbIE (DYHKIMH,
NepUOINYECKUe (PYHKIIUU, TPOMEKYTKA MOHOTOHHOCTH ()YHKUHU, MAKCUMYMBI U
MUHUMYMBbI (DYHKIIMM, HaumOoJibllee M HauMEHblIee 3HaueHHe (YHKIMH Ha
IIPOMEKYTKE;

cBOOO/IHO ONEpPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HAaTypalbHbIM U
HeabIM TOKa3zareneM, rpapuk CTeneHHOW (YHKUHMHU C HATypajlbHbIM U LEJIbIM
nokasaresieM, rpaduk KOpHsS N-Oi CTENeHH Kak (yHKIHH OOpaTHOW CTENEeHH C
HaTypaJbHBIM I0KAa3aTeJEM;

ONEepUPOBATh TOHATUSAMU: JMHEMHAas, KBaJpaTU4Has U APOOHO-IMHEWHas
(GYHKIMH, BBITIOJIHATE 3JIEMEHTApPHOE UCCIIE0BaHUE U MIOCTPOEHUE UX TPapUKOB;

CBOOOJHO ONEPUPOBATH MOHATUSMU: TOKa3aTeNbHas M JorapupmMuyeckas
(GyHKUMH, UX CBOMCTBA U TrpauKH, HUCIOJIH30BAThb MX TIpa@UKUA [JIs PEIICHUS
YPaBHEHUH;

CcBOOOJIHO OMNEpUPOBATH TMOHATUSMU: TPUTOHOMETPUYECKAsT OKPYKHOCTb,
OTpeJIeIeHHe TPUTOHOMETPUYECKUX (PYHKIIMN YHCIIOBOTO apryMEHTa;

UCIOJIb30BaTh rpaduku (YHKIMA Ui UCCIENOBAaHMS TMPOILIECCOB U
3aBUCUMOCTEN MpHU PElICHUH 3aJlay U3 APYrHuX y4EeOHBIX MPEIMETOB U PealbHON
KU3HU, BBIpAXaTh (HOPMyJIaMU 3aBUCIMOCTH MEX]y BETUUMHAMU;

Havana maTeMaTH4eCKOro aHaJm3a:

CBOOOJHO ONEPHUPOBATH MOHATUAMU: apu@MeTHdecKas M TIeoMeTpuyecKas
nporpeccusi, 06CKOHEUHO yObIBaIOIasi T€OMETPUYECKas MPOTrPECCUs], TUHEUHBIN U
HKCMOHEHLIUATIBHBIA POCT, (OpMYJia CIOKHBIX MPOLIEHTOB, UMETh MPEACTABICHUE
O KOHCTAHTE;

UCIIOJIB30BaTh IMPOrPECCUU Ui PEIIEHUs peajbHBbIX 3aJad IPUKIATHOTO
XapaKkTepa;



cBOOOHO OMEPUPOBATH MOHATUSMU: TIOCIEAOBATEIHLHOCTD, CIIOCOOBI 3aJaHUs
MOCIIEIOBATEIBHOCTEH, MOHOTOHHBIE M OTPAHUYEHHBIC IIOCIIEOBATEIHLHOCTH,
NMOHMMAaTh OCHOBBI 3apOXJACHHUS MAaTEMaTHYEeCKOro aHajiu3a Kak aHajau3a
OECKOHEYHO MaJbIX;

CBOOOZIHO OIEpUpPOBaTh IOHATUSIMHU: HENpPEPbIBHbIE (PYHKUUU, TOUYKHU
pa3pbiBa rpaduka pyHKINN, aCHMIOTOTHI Tpaduka QyHKINM;

cBOOOHO OIEpHpPOBaTh MOHATHEM: (GYHKIIUS, HEMpepbIBHAS Ha OTpPE3Ke,
IPUMEHATH CBOMCTBA HEMPEPBIBHBIX (DYHKIUI 1715 peLIeHMs 3a/1a4;

CBOOOIHO OIEpUpOBaTh MOHATUSIMU: TIEpBas U BTOpas IPOU3BOIHBIC
byHKIMH, KacaTellbHas K Tpaduky QyHKIUY;

BBIUUCIISTH MPOU3BOHBIE CYMMBI, IPOU3BEACHUS, YaCTHOTO W KOMITO3HUIIUU
IByX (QYHKIUH, 3HATH IPOU3BOIHBIC AIIEMEHTAPHBIX (PYHKIIHIA;

UCIIOJIb30BaTh T€OMETPUYECKUM U (PU3UUECKHI CMBICT MPOU3BOJIHON 1Jis
pelieHus 3a1ad.

MHokecTBa M JIOTHKA:

CBOOOZIHO  OMEpHpPOBaTh TMOHATHUSMHU: MHOXKECTBO, ONEpaldyd  Haj
MHO>KECTBaMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN armapar Jisi ONMCaHUsI pealbHbIX
IIPOLIECCOB U SIBJICHUH, IIPU PELICHUHU 33]1a4 U3 IPYTUX yU4eOHBIX MPEAMETOB;

cBOOOIHO OIEpPHPOBaATh TMOHATHUSMU: OIpEAeTIeHHE, TeopeMa, ypaBHEHHE-
CIIEJICTBUE, CBOMCTBO MaTeMaTHIECKOTO O0BEKTA, JOKA3aTEIbCTBO, PABHOCUIIHHBIE
yYpaBHEHHUS U HEPABEHCTBA.

K xonmy ob0ydenus B 11 kiacce oOydyaromuics TOJYYUT CIEIYIOUTUE
npeIMeTHbIE Pe3yJIbTaThl MO OTIEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anrebpa 1 Hayaia MaTEMaTHUYECKOTO aHAIIA3ay:

Yuciaa 1 BBIYUCTICHUA:

CBOOOZIHO OMNEpUpOBaTh TMOHATUSIMU: HATypalbHOE U 1LIEJ0€ YHUCIIO,
MHO’KECTBa HATypalbHBIX M IIEJIBIX YHUCEJ, MCIOJIb30BaTh MPU3HAKHU JIETUMOCTH
uenbix yucen, HOJl n HOK HaTypanibHBIX 4Mcen sl pelieHus 3a1a4, IPUMEHSTh
anroput™m EBkinna;

CBOOOZHO OMEpUpPOBaTh MOHATHEM OCTaTKa IO MOMIYJI0, 3aliChIBaTh
HaTypaJIbHbIE YMCIIa B Pa3IMYHbIX MO3UIIMOHHBIX CUCTEMAX CUMCIICHMUS,;

cBOOOIHO ONEpUPOBATH MOHATHAMH: KOMIUIEKCHOE YHCJIO U MHOECTBO
KOMIUIEKCHBIX YHCEll, MPEACTABIATh KOMIUICEKCHBIE YMCIa B alreOpandeckol u
TPUTOHOMETPUUECKOH (hopMe, BBIIIOJIHATH apU(PMETUUECKUE ONEpali C HUMHU U
n300paxaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHHS U HEpaBeHCTBA:



CBOOOJHO OMNEPUPOBATh TMOHITUSMU: HpPpaAlMOHAIIbHBIC, MOKAa3aTelbHbIE U
jJorapuMUUYECKHEe HEPaBEHCTBA, HAXOAUTh WX PEIMICHUS C TOMOIIBIO
PaBHOCHUJIbHBIX MEPEXOJIOB;

OCYHIECTBJISATH OTOOpP KOpPHEM TMpH pEUIEHUHu TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOOJIHO OMNEPUPOBATH MOHATHEM TPUTOHOMETPUUYECKOE HEPABEHCTRBO,
NPUMEHATh  HeoOXxoaumble  (HOPMYJIBI TSI PEIMICHHWS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHSATUSMU: CUCTEMA U COBOKYITHOCTh YpaBHEHUU U
HEPABEHCTB, PABHOCUJIBHBIE CUCTEMBI U CUCTEMBI-CIICICTBUSA, HAXOAUTh PEIICHUS
CHUCTEMBI U COBOKYITHOCTEW PalMOHAIBHBIX, HPPAIUOHAIBHBIX, TOKA3ATEIbHBIX U
JorapupMUUECKUX YPAaBHECHUN U HEPABEHCTB;

peuarsb paloOHaJIbHbIE, VppaluOHAJIbHBIE, [IOKa3aTesbHbIE,
gorapuMUYECKUe W  TPUTOHOMETPUYECKHE YpaBHEHUS U  HEPABEHCTBA,
coAepKalye MOIYJIU U apaMeTpPBhI;

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

MOJICIUPOBATh peajbHble CUTyallMd Ha S3bIKE alreOpbl, COCTaBISAThH
BBIDAKCHUS, YPAaBHEHMS, HEPABEHCTBA M MX CHUCTEMBI [0 YCIOBUIO 3aJ1a4H,
UCCIIEIOBAaTh TMOCTPOCHHBIE MOJEIM C MCIOJB30BAHUEM allapara ajareopsl,
MHTEPIPETUPOBATH MOJTYUYCHHBIN PE3YJIbTAT.

DyHKIUM U TPAPUKHU:

CTpOUTh TpadUKH KOMIO3UIMK (PYHKIIMH C TOMOIIBIO 3JIEMEHTApPHOTO
WCCJICIOBAHUS M CBOWCTB KOMIIO3UITUU IBYX (DYHKIIMIA;

CTPOUTH TE€OMETpUYEeCKHe oOpa3bl YypaBHEHUW U  HEPaBEHCTB Ha
KOOPJAWHATHOU IJIOCKOCTH;

CBOOOJTHO  OMEPUPOBATh TOHITHAMHU: TpPaPUKA TPUTOHOMETPHUECKHUX
(yHKmii;

NPUMEHITh (GYHKIUU JJI1 MOJCIMPOBAHUS W MCCICAOBAHUSA peaTbHbIX
ITPOLIECCOB.

Hauasa maTeMaTH4eCKOro aHaJIu3a:

WCITIOJIb30BATh MPOU3BOIHYIO VISl UCCIIEOBAHUS (PYHKIITMM HA MOHOTOHHOCTH
Y OKCTPEMYMBI;

HaxO0JUTh HAMOOJIbIIIEe U HAUMEHbIIIee 3HAaUCHUs (DYHKIIUN HEMPEPHIBHOU Ha
OTpE3KE;

WCIMOJIb30BaTh MPOU3BOAHYIO JJI HAXOXKJACHHS HAWIYYIIEro PEIICHUS B
MPUKIAAHBIX, B TOM 4YHUCIE€ COUHAIbHO-d)KOHOMUYECKUX, 3ajadax, st
OTIpEJICICHUS] CKOPOCTH W YCKOPEHHS TIpoliecca, 3aJaHHOro (Gopmynol wim
rpaduKom;



CBOOOZHO OMEpUPOBATH MOHATHSAMHU: TepBOOOpa3zHas, ONpeAeNEHHBIN
UHTETpaJl, HAXOJWUTh MEPBOOOpAa3HBIC AIIEMEHTApHBIX (YHKIUNA U BBIYUCIATH
uHTerpan no popmyne Herotona-JleliOnua;

HAXOJUTh IUIOLIA/IU TUIOCKUX (GUTYp ¥ 0OBEMBI TEJl C MOMOIIBIO HHTETPaa;

UMETh MpPEJCTaBIIEHHE O MaTeMaTHYeCKOM MOJEIMPOBAHUU Ha TpHUMEpe
coctaBieHus TudpepeHInaIbHbIX ypaBHEHUH;

pemiath MPHUKJIaJHbIE 3a7a4yd, B TOM YHUCIE COIUAIbHO-DKOHOMUYECKOTO H
¢u3ngeckoro XapakTepa, CpeAcTBaMu MaTeMaTH4YeCKOTO aHaIn3a.



TEMATHUYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoauuecTBO 4acoB

HaumeHoBaHue pa3/ie/ioB U TeM JyiekTpoHHbIE (IU(PPOBLIE)
Ne /i Konrtpoabnbie | IIpakruueckn
NMPOrpamMMbl Bceero o0pa3oBaTe/ibHbIE PECYPChI
padoThI e padoThI
MHoskecTBO IeHCTBUTEIHLHBIX YHUCE. https://lesson.academy-
| Mmuorowiensl. PannonanbHble ypaBHEHUS U 24 ) content.myschool.edu.ru/02.2/07
HepaBeHCTBA. CUCTEMBI IMHEUHBIX
ypaBHEHUU
https://lesson.academy-
’ Oyukuuu U rpaduku. CreneHHas GyHKIHS 12 1 content.myschool.edu.ru/02.2/07
C LeJIBbIM [TOKa3aTeNeM
https://lesson.academy-
3 ApudpmeTnueckuii KOpeHb N-Oi CTENEHH. 15 1 content.myschool.edu.ru/02.2/07
HppanuonaibHble ypaBHEHUS
https://lesson.academy-
4 [TokazarensHas pynkums. [lokazarensHbie 10 1 content.myschool.edu.ru/02.2/07
ypaBHEHUS
https://lesson.academy-
5 Jlorapupmuueckas QyHKIUS. 18 1 content.myschool.edu.ru/02.2/07
Jlorapudmudeckue ypaBHEHUS
https://lesson.academy-
6 TpUrOHOMETPUYECKHUE BBIPAKEHUS U 2 1 content.myschool.edu.ru/02.2/07
YpaBHEHUS




https://lesson.academy-
content.myschool.edu.ru/02.2/07

[TocnenoBaTenbHOCTH U TPOTPECCUU 10 1
https://lesson.academy-
Henpepbisrbic dynximum, TTpomssoHas 20 1 content.myschool.edu.ru/02.2/07
https://lesson.academy-
[ToBTOpenue, 06001IeHNE, CHCTEMATH3AIUS 5 ) content.myschool.edu.ru/02.2/07
3HAHUMN
OBIIEE KOJIMYECTBO YACOB I10 136 11
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11 KJIACC

HaunmenoBaHmue pa3xejioB U TEM

KoauuecTBO 4acoB

DJIeKTpOoHHbIe (LM (poBbIE)

Ne /i Konrtpoabnbie | Ipakruueckn
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE PECYPChI
padoThI e padoThl
https://lesson.academy-
| HccnenoBanue GyHKINNA ¢ TTOMOIIBIO 2 ’ content.myschool.edu.ru/02.2/07
MIPOU3BOIHOM
https://lesson.academy-

) TepBooGpasHas i HHTErpa 12 1 content.myschool.edu.ru/02.2/07
https://lesson.academy-

3 I'paduku TpuroHOMETpHUYECKUX (DYHKITHIA. 14 1 content.myschool.edu.ru/02.2/07

Tpuronomerpuyeckre HEpaBEHCTBA
https://lesson.academy-
4 HppanunonanbHble, NOKa3aTeIbHbBIE U 24 1 content.myschool.edu.ru/02.2/07
norapuMUUEeCKrue HEPABEHCTBA
https://lesson.academy-

5 KOMILICKCHELE WG 10 1 content.myschool.edu.ru/02.2/07
https://lesson.academy-
content.myschool.edu.ru/02.2/07

6 Harypainbnsle u niensie yucna 10 1

7 CI/ICTeMI)I paHI/IOHaJ'H)HI)IX, I/IppaHHOHaJIbHBIX 12 1 https://]esson.academy_

MOKa3aTeNbHBIX U JOrapu(OMUUYECKUX

content.myschool.edu.ru/02.2/07




YpaBHEHHI

https://lesson.academy-
content.myschool.edu.ru/02.2/07

8 3aga4u ¢ mapaMeTpaMmu 16 1
https://lesson.academy-
9 [ToBTOpEHME, 0000IIEHNE, CUCTEMATH3AIIHS 16 ’ content.myschool.edu.ru/02.2/07
3HAHHI
https://lesson.academy-
OBH_[EE KOJIMYECTBO YACOB I10 content.myschool.edu.ru/02.2/07
136 11
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IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/
n

Tema ypoka

KoaudecTBO 9acoB

Bcer
0 e padoThl

KoHTpoJbHBI

IIpakTHYecku
e padoThI

Jlara
HU3YYeHH
1

DJleKTPOHHbIE HU(POBBIE 00pa3oBaTeIbHbIE
pecypcsbl

MHOX€eCTBO,
oIneparuu Hax
MHOXCECTBAMH U UX
CBOMCTBA

https://resh.edu.ru/subject/lesson/4726/start/

Juarpammel Diinepa-
Benna

https://resh.edu.ru/subject/lesson/4726/main/1981
98/

[Ipumenenne
TEOPETUKO-
MHOKECTBEHHOT'O
anmapara Juis
peleHus 3a1a4

https://resh.edu.ru/subject/lesson/4726/train/

CrapTtoBas
KOHTpOJIbHas paboTa

1 CKP1

https://resh.edu.ru/

PanmonanbHbie
YHcIa.
OOLIKHOBEHHEIE U
JeCSITUUHbIE TpOoOH,
MIPOTICHTHI,
OECKOHEUHBIE
MEePUOINYECKIE
apobu

https://resh.edu.ru/subject/lesson/5223/

[Ipumenenue apobeit

https://resh.edu.ru/subject/lesson/5223/




Y MPOLIEHTOB JJISt
peleHus
MPUKIAAHBIX 3a7a4

[Ipumenenue npobeit
1 NPOLUCHTOB JI
perenust
MPUKIAAHBIX 3aa4

https://resh.edu.ru/subject/lesson/5223/

JleicTBUTEIbHBIC
qHCa.
PammmonansHBIC 1
HWppalOHAJIbHbBIC
qucia

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

Apudmernaeckue
OTIepALINH C
JIeHCTBUTEIILHEIMHU
YHCIIaMU

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

10

Moaynb
JNIEUCTBUTEIILHOIO
qHCciIa U €r0 CBOMCTBA

11

[Tpubmmxénnbie
BBIYHCIICHHS,
MpaBuiia OKPYTJIEHNUS,
MPUKUJKA U OLICHKA
pe3yJibTaTta
BBIYHCIICHUI

12

OCHOBHEBIE METOBI
pEIICHHUS [IEBIX H
IpoOHO-




panroHaIbHBIX
YpPaBHEHUU U
HEPaABEHCTB

13

OCHOBHBIE METOJIbI
peLIEHHS UENBIX U
JIpOoOHO-
palMOHAIBHBIX
YpPaBHEHUU U
HEPaBEHCTB

https://resh.edu.ru/subject/lesson/3785/

14

OCHOBHBIE METO/TbI
pEIICHUS [ENBIX U
IpoOHO-
paIoHaIbHBIX
ypaBHEHUH U
HEPaBEHCTB

15

MHOro4ieHsl OT
OJIHOM IIEPEMEHHO.
Jlenenurie MHOTOUJIEHA
Ha MHOTOYJIEH C
ocratkoM. Teopema
bezy

https://resh.edu.ru/subject/lesson/5298/

16

MHorounessl ¢
LEIBIMU

KO3 PHUIMEHTaMH.
Teopema Buera

https://resh.edu.ru/subject/lesson/3778/

17

Pemtenue cucrem
JIMHENHBIX
ypaBHEHUH

https://resh.edu.ru/




18

Pemtenue cucrem
JIMHENHBIX
YpaBHEHUU

https://resh.edu.ru/

19

Marpuriia cuctemsl
JIMHEMHBIX
YPaBHEHUU.
Ornpenenurens
MaTpUIlbl 2X2, ero
reoOMEeTPUYECKUI
CMBICJI K CBOMCTBA;
BBIYHCIICHHE €TI0
3HAYCHMS

https://resh.edu.ru/

20

Onpenenurenb
MAaTpHUIIbl 2X2, €ro
T€OMETPUYCCKUIA
CMBICJI M CBOMCTBA;
BBIYHCIIEHHUE €T0
3HAYEHUS

https://resh.edu.ru/

21

IIpumeHeHue
ONPEIEIUTENS IS
peLIeHUs] CUCTEMBI
JINHEMHBIX
YpaBHEHUU

https://resh.edu.ru/

22

Pemenue
MPUKIAAHBIX 3a7a4 C
IIOMOIIBIO CHCTEMBEI
JIMHEMHBIX
YpaBHEHUU

https://resh.edu.ru/

23

Pemenue




MPUKIAAHBIX 33734 C
IIOMOIIBIO CUCTEMEI
JIMHEMHBIX
YpaBHEHUH

24

Konrponsnas padora:
"PannonanbHble
ypaBHEHUS U
HEpaBEHCTBA.
CucTeMbl TMHEHHBIX
ypaBHeHUI"

25

OyHKIIUA, CTTOCOOBI
3aaHus QyHKIUH.
B3aumHo oOpaTHbBIE

GbyHKIIH.
Kommozunus

byHKIUH

26

I'padpux pyHkumn.
OnemMeHTapHbIE
npeoOpa3oBaHus

rpaduKoB QyHKIHMIA

27

Ob6nactb
OIIpEeEICHUS U
MHOYKECTBO 3HaUEHUI
¢ynkuuu. Hynu
GbyHKIUH.
[IpomexxyTku 3HaK
MTOCTOSIHCTBA

28

YETHEIE U HEUETHDBIE
GyHKIHN.




[Tepuonunueckue
GbyHKIMN.
[IpomexyTku
MOHOTOHHOCTH
byHKIMH

29

Makcumymsl U
MUHHMYMBI
GbyHKIHN.
Haubosnbuiee u
HalMEHbIIee
3Ha4eHue QYHKLIUU
Ha MPOMEXYTKE

30

JIuneiinas,
KBaJpaTU4Has U
TPOOHO-IMHEHHAS

byHKIIUN

31

OnemMeHTapHOE
UcclieIoBaHNE U
MIOCTPOEHHE
rpauKOB 3TUX

byHKIMIA

https://resh.edu.ru/subject/lesson/5540/

32

OnemMeHTapHOE
UCCIIEJOBAaHNE U
IIOCTPOECHHE
rpauKOB ATUX

byHKIHIT

33

CreneHsn ¢ 1EIBIM
nokasareijieM. buHoM
Hrrotona




34

CreneHsn ¢ 1EIBIM
nokasarejieM. buaom
HrroTtona

https://resh.edu.ru/subject/lesson/6119/

35

Crenennas GyHKIUS
C HaTypaJbHBIM U
I[EJTBIM TIOKQ3aTeJIeM.
EE cBoiicTBa n

rpauk

https://resh.edu.ru/subject/lesson/5540/

36

KonTponbnas pabora:

"CrenenHas

¢bynkuus. Eé
cBoMicTBa U rpadukx"

https://resh.edu.ru/subject/lesson/4729/

37

Apudmernaeckuit
KOpEHb HaTypaJbHON
CTEIEHU U €ro
CBOMCTBa

38

Apudpmernueckuii
KOpEHb HaTypaJbHON
CTETEHU U €0
CBOMCTBa

39

[TpeoOpazoBanus
YHCIIOBBIX
BBIPAKECHMUI,
coJieprKaIInx
CTETIEHU U KOPHHU

https://resh.edu.ru/subject/lesson/5498/

40

[IpeobpazoBanms
YHCIIOBBIX
BBIPAKECHMUI,




COZIepIKALITIX
CTETIEHU U KOPHU

41

[IpeobpazoBanus
YHCIIOBBIX
BBIPAKCHMUI,
CoZIepIKaIIIX
CTETIEHU U KOPHU

42

HppanmonaibHbie
YpaBHCHHSI.
OCHOBHBIE METOIBI
pelreHus
HPPaIMOHATEHBIX
ypaBHEHUH

43

HppaunonaibHbie
YpaBHEHUS.
OCHOBHBIE METOTBI
peleHus
HpPaLMOHATIBHBIX
ypaBHEHUH

44

HppaunonaibHbie
ypaBHEHHUS.
OcCHOBHBIE METOJIBI
pelieHus
HppaIlMOHATEHBIX
YpaBHEHU

45

PaBHOCHIBHEIE
MEePEXObl B PEILICHUU
HppaLMOHAJIBHBIX
YpaBHEHUU




46

PaBHOCHIBHEIE
MEePEXObl B PELICHUU
HppalMOHAIIbHBIX
YpaBHEHUU

47

PaBHOCUIBHEIC
MEePEXObl B PELICHUU
HppalMOHAIIbHBIX
YpaBHEHUI

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

48

PaBHOCHIIBHEIC
MEPEXObl B PEIICHUU
HMppalMOHAIbHBIX
YpaBHEHUI

https://resh.edu.ru/subject/lesson/5569/

49

CoiicTBa u rpauk
KOpHSI N-OW CTENEHU
KaK pyHKIIH
00paTHO# CTETIEHH C
HATypaJIbHBIM
rokasaresem

https://resh.edu.ru/

50

CsoiicTBa 1 rpadux
KOpHSI N-OW CTENEHU
KaK (pyHKIINH
00paTHOM CTETeHu ¢
HATYPaJbHBIM
nokaszaresem

https://resh.edu.ru/

51

KonrponsHas pabora:
"CBoiicTBa u rpadux
KOpHS N-Oi CTETIEHH.
WppaunonanbHbie
ypaBHeHUA"

https://resh.edu.ru/




52

CreneHs ¢
paloHaIbHBIM
ImokKasaTelieM H eé
CBOMCTBA

https://resh.edu.ru/

53

CreneHs ¢
paloHaIbHBIM
ImokKasaTelieM U eé
CBOMCTBA

54

CreneHs ¢
paloHaIBHBIM
noKazaTelieM U e€
CBOMCTBA

55

Tloka3arenbHas

byHkuus, eé
CBOWCTBA U TpaduK

https://resh.edu.ru/subject/lesson/3841/

56

Hcnons3oBaHue
rpaduka QyHKINN
JUISL pEIIeHUS
YpaBHEHUU

57

Hcnons3zoBanue
rpaduka QyHKINU
JUIS pellieHus
YpaBHEHUU

https://resh.edu.ru/subject/lesson/5627/

58

Iloka3zaTennHBIC
ypaBHEHUS.
OCHOBHEBIE METOBI
pereHus
MoKa3aTeJIbHBIX




YpaBHEHU I

59

IlokazaTennHBIC
ypaBHEHUS.
OCHOBHBIE METOJIBI
penieHus
II0KAa3aTeNIbHBIX
YpaBHEHUU

60

IToka3arenbHbIE
YpaBHCHHSI.
OCHOBHBIE METOIBI
pelreHus
IMOKa3aTeIbHbIX
ypaBHEHUH

61

KonTponbHas padora:
"IToxa3zaTenbHast
GyHKIMS.
[Toka3zaTenbHble
ypaBHeHus"

62

Jlorapudwm yucna.
CsoiicTBa norapugpma

https://lib.myschool.edu.ru/content/5049

63

Jlorapudwm yucna.
CsoiicTBa norapugpma

https://resh.edu.ru/subject/lesson/5753/

64

Jlorapudm uucna.
CsoiicTBa norapugpma

https://resh.edu.ru/subject/lesson/3823/

65

JlecaTuuHbIC U
HaTypaJIbHbBIE
sorapupmbl

66

JlecaTuuHbIC U




HaTypaJlbHbIE
norapupmsbl

67

[IpeobpazoBanue
BBIPAYKCHU,
CoZIepIKALIIX
sorapupmbl

https://resh.edu.ru/subject/lesson/3834/

68

[IpeobpazoBanue
BBIPAYKCHU,
coJieprKaIInx
norapupmMsbl

https://resh.edu.ru/subject/lesson/4732/

69

[IpeobpazoBanue
BBIPAYKCHU,
coJieprKaIInx
norapupmMsbl

https://resh.edu.ru/

70

Jlorapudmuueckas

byHKIHSA, €€

CBOICTBa U rpauK

https://resh.edu.ru/

71

Jlorapudmuueckas

byHKIHSA, €€

CBOICTBa U rpauK

https://resh.edu.ru/

72

Hcnonb3oBanue
rpaduka QyHKIUN
JUTSL peleHust
YpaBHEHUI

https://resh.edu.ru/

73

Hcnonb3oBanue
rpaduka QyHKIUN
JUTSL peleHust
YpaBHEHUI

https://resh.edu.ru/




74

Jlorapudmuueckue
ypaBHEHUSI.
OCHOBHBIE METO/TbI
pelieHus
Jorapu(pMUIecKuxX
ypaBHEHUI

https://resh.edu.ru/

75

Jlorapudmuueckue
yYpaBHEHUSL.
OCHOBHbBIE METO/1bI
pereHus
JorapupMUUECKUX
ypaBHEHUH

https://resh.edu.ru/

76

Jlorapudmuueckue
YpaBHEHUSI.
OCHOBHBIE METO/IbI
pelieHus
JorapuPMUIecKux
YpaBHEHUU

https://resh.edu.ru/

7

PaBHOCHIBHBIE
MEePEXObl B PELICHUU
JorapuPMUIecKux
YpaBHEHUU

https://resh.edu.ru/

78

PaBHOCHIBHBIE
MEePEXObl B PEILICHUU
JoTapu(PMUIECKUX
YpaBHEHUI

https://resh.edu.ru/

79

KonrponbHas pabora:
"Jlorapudmuyeckas

GyHKIMS.




Jlorapudmudaeckue
ypaBHEHHUS"

80

Cunyc, KOCUHYC,
TaHT'€HC U KOTaHTEHC
YK CIJIOBOT'O
aprymeHra

https://resh.edu.ru/subject/lesson/4733/

81

Cunyc, KOCUHYC,
TaHT'eHC U KOTaHTEHC
YHCIJIOBOTO
aprymeHra

https://resh.edu.ru/subject/lesson/6019/

https://resh.edu.ru/subject/lesson/3863/

82

Apkcunyc,
apKKOCUHYC U
apKTaHI€HC
YHCIIOBOTO
apryMeHTa

https://resh.edu.ru/subject/lesson/4735/

83

Apkcunyc,
aApPKKOCHHYC U
apKTaHIe€HC
YHCIIOBOTO
apryMeHTa

https://resh.edu.ru/subject/lesson/6322/

84

Tpuronomerpuueckas
OKPY’KHOCTb,
OIIpeJIeJICHUE
TPUTOHOMETPHUUECKHUX
(GyHKIMN 4HUCIOBOTO
apryMmeHra

https://resh.edu.ru/subject/lesson/4735/

85

Tpuronomerpruueckas
OKPY>KHOCTb,

https://resh.edu.ru/subject/lesson/4734/




OIpesieTICHUE
TPUTOHOMETPUUECKUX
(GyHKIMN 9HUCIOBOTO
apryMeHTa

86

OCHOBHEBIE
TPUTOHOMETPHUYECKUE

(bopmyIbl

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

87

OCHOBHEBIE
TPUTOHOMETPUYECKHUE

bopmyIbl

https://resh.edu.ru/subject/lesson/3887/

88

OCHOBHEBIE
TPUTOHOMETPUYCCKHE

bopmyIbl

89

OCHOBHEBIE
TPUTOHOMETPUYCCKHE

(bopMmyIbI

https://resh.edu.ru/subject/lesson/4238/

90

IIpeoOpa3oBanue
TPUTOHOMETPUYECKHUX
BBIPAKCHUIN

https://resh.edu.ru/subject/lesson/3898/

91

ITpeoOpazoBanue
TPUTOHOMETPUYECKHUX
BBIPAKCHUIN

https://resh.edu.ru/subject/lesson/4324/

92

[IpeoOpa3zoBanue
TPUTOHOMETPUYECKHUX
BBIPAKCHUIN

93

[IpeoOpa3zoBanue
TPUTOHOMETPHUUECKHUX
BBIPAKCHUIN




94

Pemenue
TPUTOHOMETPUUYECKUX
YpaBHEHUU

https://lib.myschool.edu.ru/content/5616

95

Pemenue
TPUTOHOMETPUUIECKUX
YpaBHEHUU

https://lib.myschool.edu.ru/content/5616

96

Pemenue
TPUTOHOMETPUUYECKUX
YpaBHEHUU

https://resh.edu.ru/subject/lesson/6320/

97

Pemenue
TPUTOHOMETPUYECKHUX
ypaBHEHUH

https://resh.edu.ru/subject/lesson/6320/

98

Pemenue
TPUTOHOMETPUYECKHUX
ypaBHEHUH

https://resh.edu.ru/subject/lesson/6320/

99

Pemenue
TPUTOHOMETPUYECKUX
ypaBHEHUH

https://resh.edu.ru/subject/lesson/6321/

100

Pemenne
TPUTOHOMETPUYECKUX
ypaBHEHUH

101

KonTponbHas pabora:
"TpuroHomerpudeck
ue BBIpaXXECHUA U
TPUTOHOMETPUUECKHE
ypaBHeHus"

102

ITocnemoBaTeTbHOCTH
, CIIOCOOBI 3aJaHus

https://resh.edu.ru/subject/lesson/4925/




IOCJIEI0BAaTCILHOCTE
. Metox
MaTeMaTHYECKOM
WHIYKIUU

103

MoHOTOHHEIE U
OTpaHUYECHHBIE

IIOCICA0BATCIBHOCTH.

Hcropus ananusa
0ECKOHEUHO MaJIbIX

104

Apudmernaeckas
nporpeccust

105

I'eomerpuueckas
nporpeccus

106

beckoneuno
yObIBaroIas
reOMETpUYECKast
nporpeccust

107

CymMa 6eCKOHEUHO
yOBIBaroIIei
r€OMETPUYECKON
poTpeccuu

108

JIMHeWHBIN 1
SKCITIOHECHIIUATBLHBIN
poct. Hucio e.
dopmyJia CIOKHBIX
MPOLIEHTOB

https://lib.myschool.edu.ru/content/4519

109

JIMHeWHBIN n
SKCITOHEHITTATbHBIN




poct. Hucio e.
DopmyJia CIOKHBIX
IIPOLIEHTOB

110

Hcnonn3oBanne
MIPOTPECCUU IS
pelIeHus pealbHbIX
3a/1a4 MPUKIATHOTO
xXapaxkTepa

111

KonTponbnas pabora:
"[locnenoBarenbHOCT
U ¥ nporpeccun”

112

HenpepriBabie

(GYHKIIUU ¥ X
CBOMCTBa

https://resh.edu.ru/subject/lesson/6112/

113

Touka pa3psiBa.
AcCHUMITOTHI

rpadukoB pyHKUINH

114

CaoiicTBa pyHKIUI
HENpepbIBHBIX HA
OTpe3Ke

115

CaoiicTBa pyHKIUI
HENpepbIBHBIX HA
OTpe3Ke

116

Meton HHTCPBAJIOB
IJIg pCUICHU A
HCPABCHCTB

https://resh.edu.ru/subject/lesson/4923/

117

Merton nHTEpBaAIOB
JUISL pELIEHUS

https://resh.edu.ru/subject/lesson/6114/




HEPABEHCTB

118

Merton nHTEpBaAIOB
JUTS peleHus
HEPaBCHCTB

119

[IpumeneHnne cBOMCTB
HEMpPEPBHIBHBIX
byHKIMA 1151
pelieHus 3aaad

https://resh.edu.ru/subject/lesson/3954/

120

[IprMeHEeHHEe CBOMCTB
HEIPEPBIBHBIX
byHKIUN s
pelleHus 3a/1a9

https://resh.edu.ru/subject/lesson/4922/

121

IlepBas u BTOpas
MIPOU3BOIHBIC

byHKIIUU

https://resh.edu.ru/subject/lesson/6114/

122

Omnpenenenue,
reOMETPUYECKU I
CMBICIT TPOU3BOIHOM

https://resh.edu.ru/

123

Ompenenenue,
(bu3nuecKuit CMbICT
MIPOU3BOJHOMN

https://resh.edu.ru/

124

YpaBHeHue
KacaTeJbHOH K

rpaduky GyHKIIUU

https://resh.edu.ru/

125

YpaBHeHue
KacaTeJbHOH K

rpaduky GyHKIUU

https://resh.edu.ru/

126

[TpousBoaHbIE

https://resh.edu.ru/




3JIEMEHTAPHBIX
byHKIUH

127

[IpousBoaHbIe
3JIEMEHTAPHBIX

byHKIUH

https://resh.edu.ru/

128

[IpousBognas
CYMMBI,
MIPOU3BEICHHUSI,
YacTHOTO U
KOMITO3UIIUH

byHKIUH

https://resh.edu.ru/

129

IIpousBogHas
CYMMBI,
MPOU3BEJICHHUS,
YaCTHOTO U
KOMITO3UIIUHA

byHKIUH

https://resh.edu.ru/

130

[IpousBoaHas
CYMMBI,
IIPOU3BE/ICHHUS,
4aCTHOI'O U
KOMITO3ULIUU

byHKIUH

https://resh.edu.ru/

131

KonTponbnas pabora:

"[IponzBoanas"

132

[ToBTOpEHME,
000011IcHNE,
cucTeMaTu3anus




3HAHUM:
"VpaBHeHus"

133

[ToBTOpEHME,
000011IeHNE,
CHCTEMAaTHU3alHs
3HaHui: "Oynkun"

134

Htorosas
KOHTpPOJIbHAs paboTa

135

Hrorosas
KOHTpPOJIbHAs paboTa

136

[ToBTOpEHME,
000011IeHHE,
CHCTEMAaTHU3aLH
3HaHWUH

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

136

11




11 KJIACC

Ne
n/n

Tema ypoka

KoauuecTBO 4acoB

Bceer KonTpoJbHbIe

0 padoThI

[MpakTuyeckn
e padoThbI

Jara
U3YYEeHUS

DJIeKTpOHHbIe U (pPOBbIE
o0pa3oBaTe/bHbIE PeCypChl

[Ipumenenne npou3BOIHOM
K HCCIIeIOBAHUIO (DYHKITUI
Ha MOHOTOHHOCTh U
KCTPEMYMBI

https://resh.edu.ru/subject/lesson/3966/

IIpuMeneHne TPOU3BOTHOM
K HCCIICIOBAHUIO (DYHKITUI
Ha MOHOTOHHOCTb U
KCTPEMYMBI

[IpuMeHeHne npou3BOJHOU
K HCCIICIOBAHUIO (DYHKITUI
Ha MOHOTOHHOCTb U
KCTPEMYMBI

https://resh.edu.ru/subject/lesson/3987/

BxonHas KoHTposbHAA
paborta

1 BKP 1

IIpumeHneHne npon3BOJHON
K UCCIIEIOBAaHUIO (DYHKITHI
Ha MOHOTOHHOCTb U
KCTPEMYMBI

https://resh.edu.ru/subject/lesson/3987/

IIpumenenne npon3BoJHON
K UCCIICIOBAaHHIO (DYHKITHIA
Ha MOHOTOHHOCTb U
AKCTPEMYMBI

HaxoxnaeHnue HanOOJIBIICTO

https://resh.edu.ru/subject/lesson/6115/




Y HAMMEHBIIIETO 3HAYCHUS
HENpepbIBHON (PYHKIINHU HA
OTpe3Ke

Haxoxnenue HanOobIIero
Y HAUMEHBIIIETr0 3HAUCHHUS
HENpepbIBHON (PYHKIINU HA
OTpe3Ke

https://resh.edu.ru/subject/lesson/6115/

Haxoxnenune HanOobIero
Y HAUMEHBIIIETO 3HAYCHHUS
HEeTpPEepbIBHON (PYHKINU HA
OTpe3Ke

https://resh.edu.ru/subject/lesson/6115/

10

Haxoxnenune HanOobIero
Y HAMMEHBIIIETO 3HAYCHHUS
HEeTpPEepbIBHON (PYHKINU HA
OTpe3Ke

https://resh.edu.ru/subject/lesson/6115/

11

Haxoxxnenue HanOombIero
1 HAaUMEHBIIIEr0 3HAYEHUS
HenpepbIBHON (QYHKIIUU Ha
OTpe3Ke

https://resh.edu.ru/subject/lesson/4016/

12

Haxoxnaenue Haubob111ero
Y HAUMEHBIIIETO 3HAUCHHUS
HenpepbIBHON (QYHKIIUU Ha
OTpe3Ke

https://resh.edu.ru/subject/lesson/4016/

13

[IpuMeHeHne Mpon3BOJHOM
JUISL HAaXOXKACHUS
HaWTYYILEero pemeHus B
MPUKJIAIHBIX 3a7ja4ax

https://resh.edu.ru/subject/lesson/4016/

14

[IpuMeHeHne Mpon3BOIHOM

https://resh.edu.ru/subject/lesson/4016/




JJIs1 HaXOXIACHU A
HaWJIy4diIero pCuIiCHuA B
MPUKIAAHBIX 3aa4ax

15

[Ipumenenne npou3BOIHOM
JUIL OIIPEJEIIEHUS] CKOPOCTH
U YCKOpEHMS Mpoliecca,
3aJJaHHOTO (POPMYJION MK
rpaduxom

16

[IpuMeHeHne npou3BOJHOU
JUISL OTIPEICIIEHUS] CKOPOCTH
U YCKOpEHHUs Ipolecca,
3aJJaHHOTO (POPMYJION MK
rpadgukom

17

Komnozumust pyHKImit

18

Kommnoszunus ¢yHkimit

19

Komnozunus GyHkiuit

20

I'eomeTpuueckue o6passl
YpaBHEHUN Ha
KOOPJMHATHOW TIOCKOCTH

21

I'eomeTpuueckue o6passl
YpaBHEHUN Ha
KOOPJMHATHOM TNIOCKOCTH

22

KonTponbHas pabora:
"UccnenoBanne GyHKIHI C
MOMOUIBIO TPOU3BOTHON"

23

ITepBooOpa3Has, OCHOBHOE
CBOMCTBO IIEpBOOOPa3HBIX

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

24

ITepBooOpasHble

https://resh.edu.ru/subject/lesson/3993/




AJIEMEHTAPHBIX (QYHKIIHH.
[IpaBuna HaxoXIeHUS
I1EpBOOOPA3HBIX

25

[TepBooOpasubie
AJIEMEHTAPHBIX ()YHKIIHHA.
[IpaBuna HaxoXIeHUS
I1EpBOOOPA3HBIX

https://resh.edu.ru/subject/lesson/3993/

26

HuTterpanr.
I'eomeTpuyeckuii CMbICT
WHTETpaja

https://resh.edu.ru/subject/lesson/3993/

27

Brruucnenue
ONpeeIEHHOTO NHTErpaja
no popmyne Herorona-
JleitOnuIa

https://resh.edu.ru/subject/lesson/4037/

28

Brruucnenue
OnpeeaEHHOr0 HHTEerpaia
o ¢popmyse Hrrotona-
JleiOounIa

https://resh.edu.ru/subject/lesson/4037/

29

[Ipumenenue nnTerpana
JUTST HAXOKIIEHUS TIITomaei
IJIOCKUX (Uryp

https://resh.edu.ru/subject/lesson/6118/

30

IIpumeneHne nHTErpana
U1 HAXOKACHUS 00bEMOB
Tre€OMETPUUYECKUX TET

https://resh.edu.ru/subject/lesson/6118/

31

[Ipumepsl periennit
Qg depeHIranbHbIX
ypaBHEHUU

32

[Ipumepsl perienui




Qg QepeHIraTbHBIX
YpaBHEHUU

33

MaremaTtuueckoe
MOJIETTUPOBAHUE PEATbHBIX
MIPOIIECCOB C MOMOIIbIO
g hepeHInaTbHBIX
YpaBHEHUU

https://resh.edu.ru/subject/lesson/4163/

34

KontponsHas padoTa:
"ITepBooOpazHas u
uHTerpan”

35

Tpuronomerpuueckue
(GyHKLNHU, UX CBOMCTBA U
rpaduxu

https://resh.edu.ru/subject/lesson/6111/

36

Tpuronomerpuueckue
(bYHKIMH, UX CBOWCTBA U
rpaduxu

https://resh.edu.ru/subject/lesson/3923/

37

Tpuronomerpuueckue
(GyHKLINHU, UX CBOMCTBA U
rpaduxu

https://resh.edu.ru/subject/lesson/4920/

38

Tpuronomerpuueckue
(GyHKLINHU, UX CBOMCTBA U
rpaduxu

39

Tpuronomerpuueckue
(GyHKIIMHU, UX CBOMCTBA U
rpaduxu

40

OT160p KOpHEN
TPUTOHOMETPUUIECKUX
YPaBHEHUH C IIOMOIIBIO




TPUTOHOMETPUYECKON
OKPY>KHOCTH

41

OTt60p KOpHEH
TPUTOHOMETPUUYECKUX
YPAaBHEHUH € IOMOILBIO
TPUTOHOMETPUYECKON
OKPY>KHOCTH

42

OT160p KOpHEH
TPUTOHOMETPUUECKUX
YPAaBHEHUH € IOMOILBIO
TPUTOHOMETPUYECKOMN
OKPY>KHOCTH

https://resh.edu.ru/subject/lesson/4738

43

OT10op KOpHEi
TPUTOHOMETPUUECKUX
YPAaBHEHUH € IOMOILBIO
TPUTOHOMETPUYECKOMN
OKPY>KHOCTH

https://resh.edu.ru/subject/lesson/4738/

44

Pemmenue
TPUTOHOMETPUUYECKUX
HEpPABEHCTB

https://resh.edu.ru/subject/lesson/4738

45

Pemmenue
TPUTOHOMETPUUYECKUX
HEpPABEHCTB

https://resh.edu.ru/subject/lesson/4738/

46

Permenue
TPUTOHOMETPUUYECKUX
HEpPaBEHCTB

https://resh.edu.ru/subject/lesson/4738/

47

Pemenue
TPUTOHOMETPUUYECKUX




HEPABEHCTB

48

KontponsHas pabora:
"I'padpuku
TPUTOHOMETPUYECKHUX
GyHKIHH.
Tpuronomerpuueckue
HepaBeHCTBa"

49

OCHOBHBIE METO]IbI
peLIEHHS TOKA3aTEIbHbIX
HEpPABEHCTB

50

OCHOBHBIE METO/IbI
peLIEHHs TOKA3aTEIbHbIX
HEpPABEHCTB

51

OCHOBHEBIE MCTOABI
PCUICHUA ITOKA3aTCIIbHBIX
HEPAaBCHCTB

52

OCHOBHBIE METOJIBI
pelIeHus MOKa3aTeIbHBIX
HEPaBEHCTB

53

OCHOBHBIE METOIbBI
pelieHus
JIorapu(pMUIECKUX
HEPABEHCTB

54

OCHOBHBIE METOIBI
pelieHus
JorapuMUIECKHX
HEPaBEHCTB

55

OCHOBHBIE METOJIBI




pewenust
JorapupMHUUECKUX
HEPaBEHCTB

56

OCHOBHBIE METO/IbI
pewenust
JorapupMUIECKIX
HEPAaBEHCTB

57

OCHOBHBIE METO]IbI
pELIECHHS UPPALMOHATBHBIX
HEpPABEHCTB

58

OCHOBHBIE METO/IbI
peLIEHNs UPPALMOHAIBHBIX
HEpPABEHCTB

59

OCHOBHEBIE MCTOABI
PCUICHUA HPpPALMOHAJIbHBIX
HEPAaBCHCTB

60

OCHOBHBIE METOJIBI
pEelIeHUs UPPAIlMOHATBHBIX
HEPaBEHCTB

61

I'padpuueckue MeTo bl
peLIeHUs UPPALIMOHATIBHBIX
ypaBHEHUH

62

I'paduueckue meTomp!
pELIEHNS UPPALMOHATIBHBIX
ypaBHEHUN

63

I'paduueckue meToap!
pelIeHns MoKa3aTelbHbIX
ypaBHEHUU




64

I'padmueckue meToan
pEIICHUs TOKa3aTeIbHBIX
HEPABCHCTB

65

I'padmueckue metoabt
pewenust
JorapupMUIECKIX
YpaBHEHUH

66

I'paduueckue meToan
peuenus
JorapupMUIecKux
HEPABEHCTB

67

I'paduueckue metoan
peleHus
JorapupMuIecKux
HEPABEHCTB

68

I'paduueckue MeTo b1
PEIICHUA MMOKA3aTCIbHBIX U
J0rapuPMUUECKUX
YpaBHEHUU

69

I'paduueckue meToap!
pelIeHNs TOKa3aTeIbHbIX U
JorapuPMUUECKUX
YpaBHEHUU

70

I'paduueckue meTomp!
pelIeHNs TOKa3aTeIbHbIX U
JorapuPpMUUECKUX
HEPaBEHCTB

71

I'paduueckue meToap!




PCIICHUS MOKA3aTCIbHBIX U
JorapupMHUUECKUX
HEPaBEHCTB

72

KontponbHas pabora:
"UppanmoHanbHele,
MOKa3aTeJIbHbIC U
norapuMUIeCKue
HepaBeHCTBa"

73

KommnekcHeie uncia.
AnreOpanyeckas u
TPUTOHOMETPUYECKAS
(dhopMEI 3anTICH
KOMIUJIEKCHOTO YHUCIIa

https://resh.edu.ru/subject/lesson/4115/

74

KommnekcHeie uncia.
AnreOpanyeckas u
TPUTOHOMETPHYECKAS
(dhopMBbI 3aTTCH
KOMIIJIEKCHOTO YHUCIIa

75

Apudpmernueckue
oreparyy ¢ KOMIJIEKCHbIMU
quclIaMu

https://resh.edu.ru/subject/lesson/4930/

76

Apudmernueckue
orepary ¢ KOMIIJIEKCHbIMU
qrciIaMu

77

N3obpaxkenue
KOMIIJIEKCHBIX YHCET Ha
KOOPJMHATHOM TIOCKOCTH

https://resh.edu.ru/subject/lesson/4103/

78

N3o06paxenue

https://resh.edu.ru/subject/lesson/4103/




KOMIJIEKCHBIX YHCEIl HAa
KOOPAMHATHOW INIOCKOCTH

79

®opmyna Myaspa. Kopau
n-oil CTENEHU U3
KOMILJIEKCHOTO YHCIia

80

®opmyna Myaspa. Kopau
n-oil CTENEHU U3
KOMIIJIEKCHOT'O YHUCIIa

https://resh.edu.ru/subject/lesson/4930/

81

[TpuMeHeHHEe KOMILICKCHBIX
YHCEN JUIs PeIICHUS
(hbUBUYECKUX H
TEOMETPHUECKUX 33/1a4

82

KontposbHas pabora:
"KommiiexkcHble uncia"

83

HarypanbHble u nensie
yucia

84

HarypanbHble u niensie
qucia

85

IIpumeHeHne MPU3HAKOB
JEeITUMOCTH LIENIBIX YHCEIT

86

IIpumeHeHNne MPU3HAKOB
JEJIMMOCTH LIEJIBIX YNCEI

87

[TpumeHeHne TPU3HAKOB
JETUMOCTH LIEJbIX YHCEI:
HOJl u HOK

88

[IpumMeHeHne npu3HaKoB
JEIMMOCTH LIEJIBIX YUCEN:
HO u HOK




&9

[IpuMeHeHne pu3HaKoOB
JCIIMMOCTH LIETIBIX YUCEIL:
OCTaTKH I10 MOZYJIIO

90

[IpumeHeHue MpuU3HaKOB
JEJIMMOCTH LIEJIbIX YUCEIL:
OCTaTKH 10 MOZYJIIO

91

[IpumeneHnne npu3HaKoB
JIEITMMOCTH 11€JIBIX YHMCEIT:
anroput™ EBximmaa mis
peLIeHHUS 3a/1a4 B LIEJIBIX
quciiax

92

KonrposnsHas padota:
"Teopus 1enbIx yucen"

93

Cucrema u COBOKYITHOCTb
ypaBHeHHﬁ. PaBHocuiabHbBIE
CUCTCMBI U CUCTCMbI-
CICACTBUA

94

Cucrema 1 COBOKYITHOCTh
ypaBHEeHUH. PaBHOCUIIBHBIE
CHCTEMBI B CHCTEMBI-
CIICICTBHS

95

OCHOBHBIE METO]IbI
pELIEHHS CUCTEM U
COBOKYITHOCTEM
palOHANIbHBIX YPAaBHEHUI

96

OCHOBHBIE METOBI
pEIIeHUs CUCTEM U
COBOKYITHOCTEM




HppalOHAIIbHBIX
YpaBHEHUH

97

OcHOBHBIE METOABI
pELIEHUs CUCTEM U
COBOKYITHOCTEMN
[I0KA3aTENIbHBIX YPABHEHUI

98

OcHOBHBIE METOABI
pELIEHUs CUCTEM U
COBOKYITHOCTEM
[I0OKA3aTENIbHBIX YPAaBHEHUI

99

OCHOBHBIE METO/IbI
peLIeHus] CUCTEM U
COBOKYITHOCTEM
JorapupMUIecKux
YpaBHEHUU

100

OCHOBHBIE METO]IbI
pelieHus: CUCTEM U
COBOKYITHOCTEM
JorapuPMUUECKUX
YpaBHEHUU

101

[IpumeneHne cucrteM K
PELIEHUIO0 MaTEMATHYECKUX
3a/1a4 ¥ 3a]a4 u3
pa3auyYHbIX 00JacTel HayKH
U pEaJIbHOU KU3HH,
MHTEPIIpETALNS
IIOJIyYEHHBIX PE3YJILTATOB

102

HpI/IMCHCHHe CUCTEM K




PELIEHUI0 MATEMAaTUYECKUX
3a/1a4 ¥ 3aJa4 u3
pa3IMYHBIX 00JacTel HAYKH
U peajbHOMU KU3HU,
WHTEpIpeTaLus
MTOJIyYEHHBIX PE3YJIBTATOB

103

IIpuMeHeHne HEpaBEHCTB K
PELIEHNI0 MaTeMaTH4YECKUX
3a/1a4 M 3a]a4 u3
pa3IuyYHbIX 00JacTel HAyKH
Y peajbHOMU JKU3HU,
UHTEpIpeTaus
MIOJIyYE€HHBIX PE3yJIbTaTOB

104

KonTponbHas pabora:
"CucTtemMsbl pallMOHAIbHBIX,
HpPaLMOHATIBHBIX
MOKa3aTeIbHbIX U
J0rapuPMUUECKUX
ypaBHEHH"

105

ParnonanbHble ypaBHEHHUS
C nmapaMeTpamMu

https://resh.edu.ru/subject/lesson/4145/

106

PanmonanbHbie
HEpPABEHCTBA C
rapaMeTpamu

107

PanmonanbHble cucTemMsl ¢
napameTpamu

108

Hppanmonansusie
YPaBHEHUS, HEPABEHCTBA C

https://resh.edu.ru/subject/lesson/4145/




napameTpamu

109

WppatmonanbHble CUCTEMBI
C mapameTpaMu

110

IToka3zarenbHble ypaBHEHU,
HEpPaBEHCTBA C
napameTpamu

111

Tloka3zarenbHbBIE CUCTEMEI C
rapameTpamMmu

112

Jlorapudmuueckue
ypaBHEHHUsI, HEPAaBEHCTBA C
napameTpamu

113

Jlorapudmuueckue
CHCTEMBI C IapaMeTpaMu

114

Tpuronomerpuueckue
yYpaBHEHHMS C TapaMeTpaMu

115

Tpuronomerpuyeckue
HEPABEHCTBA C
napameTpamu

116

Tpuronomerpuyeckue
CHCTEMBI C ITapaMeTpaMu

117

[TocTpoenne n
UCCIICZIOBAaHHE
MaTEMaTHYECKUX MOJENEH
peaJIbHBIX CUTYyaLUi ¢
IIOMOUIBIO YPaBHEHUH C
napameTpamu

https://resh.edu.ru/subject/lesson/6318/

118

[Toctpoenue u
Hccae0BaHue




MaTeMaTHUYECKUX MOJEIIEeH
peanbHBIX CUTYALUH C
IIOMOILIBIO CUCTEM
YPaBHEHUH C IapaMeTpaMu

119

[Toctpoenue u
HCCIIEN0BAHUE
MaTeMaTUYECKUX MOJENEN
peaNbHBIX CUTYALMH C
MIOMOIIIBIO CUCTEM
yYpaBHEHUH C IapamMeTpaMu

120

KonTponbHas padora:
"3anaun ¢ napamerpamu"

121

[ToBTOpeHue, 06001IeHNE,
CHCTEMAaTH3aINsI 3HAHUH:
"VpaBHeHus"

122

[ToBTOpenue, 06001IeHNE,
cHCTEeMaTH3aINsI 3HAaHUH:
"VpaBHeHus"

123

[ToBTOpenue, 06001IeHNE,
cHCTEeMaTH3aINsI 3HAaHUH:
"VpaBuenus. CucteMbl
ypaBHEHH"

124

[ToBTOpenue, 060061IeHNE,
cucTeMaTu3alus 3HaHUH:
"Hepasencrsa"

125

[ToBTOpenue, 060061IeHNE,
cUCTEMaTU3alMs 3HAHWH:
"Hepasencrsa"




126

[ToBTOpenue, 060061IeHNE,
CHCTEMAaTH3aINsI 3HaHUMH:
"HepaBencrsa"

127

[ToBTOpeHuEe, 0600MIIEHNE,
CHCTEeMaTH3alus 3HAHUI:
"IIponsBonHas u e€
npuMeHeHue"

128

[ToBTOpeHME, 0000IICHNE,
CHCTEeMaTH3allus 3HAHUI:
"IIpon3BonHas u eé
npuMeHexnue"

129

[ToBTOpeHME, 0000IICHNE,
CHCTEeMaTH3allus 3HAHUI:
"IIpon3BonHas u eé
npuMeHenue"

130

[ToBTOpenue, 06001IeHNE,
cHCTEeMaTH3aINsI 3HAaHUH:
"NuTerpan u ero
npuMeHexnue"

131

[ToBTOpenue, 0600IIEHNE,
cHCTEeMaTH3aIHsI 3HAHWM:
"OyHKIIn"

132

[ToBTOpenue, 060061IeHNE,
cucTeMaTu3alus 3HaHUH:
"®yHkuun"

133

[ToBTOpenue, 060061IeHNE,
CHUCTEMATHU3AIIMS 3HAHMIA:
"®yHkuun"




HrtoroBas KOHTpoOJIbHAS

134 1 1
pabora
135 HTorosast KOHTPOJIbHAS 1 1
paborta
136 [ToBTOpeHuEe, 0600MIIEHNE, |
CHUCTEMAaTHU3AIUs 3HAHHH
OBIIEE KOJIMYECTBO YACOB 136 1

I10 ITPOT'PAMME







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

AJireOpa M Hayaj1a MaTeMaTudeckoro ananausa. 10-11 kiaaccebl. YueOHUK.

basoBslii 1 yrimy0OseHHblil ypoBHU. 2024. YueOHuk. Anmumos LII.A. U3narenscTBO
"I[Ipocemienue"

METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJIA

* MeToauyeckue peKOMeHIaUNH M0 y4eOHuKY "Anredpa v Havasa aHaiusa"
10-11 kmaccer /ABTop: Anumos L. A., U3narensctBo "IIpocBemenue” 2020.

» AnreOpa u Hayana aHanuza, 10-11 kiaccsl, B 1Byx yactsax. [loypounoe

IIaHUpoBaHMe 10 yueOHnky Anumosa III.A/ ABTop-coctaButens: I puroprepa
I'.U., U3paTenbcTBO «Yuuteaby, 2014.

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

* http://window.edu.ru/ DnexkTpoHHas OMOIMOTEKA YUSOHUKOB U METOAMYECKUX

MaTepHuaioB
* http://www.math.ru Martepuansl o maTeMaTuke B EnnHOMN KOJeKuuu

M(POBBIX 00PA30BATEIBHBIX PECYPCOB
* http://school.msu.ru Marematuka. Illkona. byaymee. Cait yuurens

MmatemaTuku A.B. IlleBkuna
* http://www.etudes.ru MaremaTudeckoe 00pa30oBaHKE: IPOIILIOEC U HACTOSIICE.

HNuTepHeTONOIMOTEKA IO METOUKE MPEMOIaBaHUsI MATEMATUKH
* http://www.exponenta.ru ITopran Allmath.ru — Bcs Maremarrka B oqHOM

MECTC
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