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MNOACHUTEJIBHASA 3AIINCKA

Y4aeOHsplii Kypc «Anrebpa W Havajla MaTEMaTHUYECKOTO aHAIM3a» SBIIACTCS
OTHUM W3 HamboJiee 3HAYMMBIX B TPOrpaMMe cpeaHero oOmiero obpa3oBaHws,
IOCKOJIBKY, C OJJHOW CTOpPOHBI, OH OOECIEUMBAET MHCTPYMEHTAIBHYIO 0a3y Iis
U3YYEHHUS BCEX €CTECTBEHHO-HAYUYHBIX KypCOB, a C IpYroil CTOPOHBI, (hOpMUPYET
JIOTHYECKOE M aOCTPAKTHOE MBIIUIEHUE O0y4aroluXcs Ha YpPOBHE, HEOOXOIMMOM
JUIsL OCBOECHUS MH(POPMATUKHU, OOIIECTBO3HAHNUS, UICTOPUH, CIIOBECHOCTU U JIPYTHX
TUCIMIUIMH. B paMkax maHHOTO y4eOHOro Kypca oOydaromiuecs OBIIAJEBAIOT
YHHUBEPCAJbHBIM S3BIKOM COBPEMEHHON HayKH, KOTOpas (OpMyJIHpyeT CBOU
JOCTHKEHHS B MaTeMaTH4eckoi hopme.

VY4eOHbIil Kypc anreOpbl M Hayal MAaTeMaTUYECKOro aHalu3a 3aKiaJ/lbIBacT
OCHOBY JJI YCIEUIHOIO OBJIQJCHUsI 3aKOHaMU (U3MKH, XHUMHUHU, OHOJIOTHUH,
NOHMMAaHHUS OCHOBHBIX TEHJICHIUH Pa3BUTUSI SKOHOMHUKH U OOIIECTBEHHON JKU3HH,
MO3BOJIAIET OPHUEHTUPOBATHCA B COBPEMEHHBIX LHUQPPOBBIX U KOMIBIOTEPHBIX
TEXHOJIOTHUSIX, YBEPEHHO HCIOJIb30BAaTh UX ISl JalbHEHIIEro oOpa3oBaHUS U B
MOBCEIHEBHOMN XH3HU. B TO ke Bpems OBiaJieHHE aOCTPaKTHBIMU M JIOTHYECKHU
CTPOTMMHU KOHCTPYKLMSIMU ajireOpbl M MaTeMaTHYE€CKOrOo aHajlu3a pa3BHBAET
YMEHUE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh HMCTHUHHOCTH, JOKAa3bIBAaTh
YTBEPKJIECHHS ¢ TOMOILIBIO MHIAYKLUHN U PacCyXAaTh JEAYKTHUBHO, HUCIIOJIb30BaTh
0000IIeHNE U KOHKpETH3aluio, a0CTparupoBaHWE U AaHAJIOTHIO, (OpPMUPYET
KpPEaTUBHOE U KPUTUUECKOE MBILIJICHUE.

B xoxe u3yuyeHusi yueOHOro kypca «Ainredpa v Hayalla MaTeMaTHYECKOTO
aHanu3a» oOydYarolIMecsl MOJY4YaroT HOBBIA OMNBIT PEIICHHs] MPUKIAJAHBIX 3ajad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJEIIEH PEaJbHbIX CUTYAllUH,
UHTEPHpPETallMd  TOJIYYCHHBIX  pElIeHWi, 3HaKOMATCS ¢  MOpUMepaMu
MaTE€MaTUYECKUX 3aKOHOMEPHOCTEW B IpUPOJE, HAYKE U HCKYCCTBE, C
BBLAAIOIIMMUCS MaTEMaTUYECKUMH OTKPBITUSMHU U UX aBTOPaMH.

VY4eOHbIil Kypc o0nanaeT 3HAYMTEIbHBIM BOCHUTATENIbHBIM IOTEHIIHAJIOM,
KOTOpPBIM peanu3yeTcs Kak uepe3 Yy4eOHbI MaTepuall, CHOCOOCTBYIOUIUI
(GOpMHpPOBAaHMIO HAYYHOI'O MHUPOBO33PEHMS, TaK M dYepe3 crneuuduky ydyeOHOM
JEATEeIIbHOCTH, TpeOyromed MpOoAOKUTEIbHON KOHIICHTpAIllMd BHUMAaHUS,
CaMOCTOATENbHOCTH, aKKYPATHOCTH U OTBETCTBEHHOCTH 32 MOJIyYeHHBIN pe3yJIbTaT.

B ocHoBe MeToanku 00yueHus anredpe 1 HauajgaM MaTeMaTH4YeCKOro aHalln3a
JICKUT ACSITEbHOCTHBIN NMPUHIUI 00YUYCHHUS.

B ctpykType yuebHoro kypca «Anredpa 1 Hauaja MaTeMaTHYECKOTO aHAIHN3a
BBIJICJICHBl  CIIEAYIOIIME COACPKATEIbHO-METOAUYECKNE JIMHUK: «Yucna u
BbIYMCIICHUS», «DYHKIIMU U Tpadukn», «YpaBHEHHUs U HepaBeHCTBa», «Hauaina



MaTeMaTUYeCKoro aHanmm3a», «MHoXecTBa © JIoTHKa». Bce OCHOBHBIE
COJICP)KATEIPHO-METOANYECKHE JIMHUA HW3YyYaloTCs Ha TPOTSHKCHUH JABYX JIET
oOydJeHus Ha YPOBHE CpEHETO O0IIero 00pa3oBaHusl, €CTECTBEHHO TOMOIHSIS IPYT
JpyTa ¥ TIOCTENEHHO HACHIIIAasICh HOBRIMH TEMaMU | pa3ziesiaMu. J[aHHbIN yaeOHbIi
KypC SBJSIETCS WHTETPATHBHBIM, IMOCKOJIBKY OOBEOWHSET B cebde CoaepKaHue
HECKOJBKMX MaTeMAaTHYECKHX TUCIUILUINH, TaKUX Kak anreOpa, TPUTOHOMETPHS,
MaTEeMaTUYECKUIA aHAIIN3, TEOPHUS MHOXKECTB, MaTeMaTHdecKas JJoruka u apyrue. [1o
Mepe TOro Kak 00ydaroIuecs OBIIAJEBAIOT BCE OoJiee MUPOKUM MaTeMaTHYECKUM
anmapaToM, y HUX TOCJIEIOBATEIILHO (POPMUPYETCS M COBEPIICHCTBYETCS YMCHHE
CTPOUTh MAaTEMaTHYECKYI0 MOJIeJh PEATbHON CUTyalWH, TPUMEHATh 3HAHUS,
MOJydYeHHBIC TPH W3YYCHHH YYeOHOTO Kypca, JUIS PEIICHUS CaMOCTOSTEIBHO
chOpMyIMPOBAaHHONW MAaTeMAaTHYECKOW 3a/Jadd, a 3aTeM HHTEPIPETUPOBATH CBOM
OTBET.

CopeprkaTeabHO-METOAUYECKass JTUHUAS «Uucia ¥ BBIYHCICHHS» 3aBepIiacT
dbopMHpOBaHUE HABBIKOB MCIOJB30BAHUS JACHCTBUTEIBHBIX YHCEN, KOTOPOE OBLIO
HA4aToO Ha YPOBHE OCHOBHOTO 00111ero oopazoBanus. Ha ypoBHe cpenHero oouiero
oOpa3oBaHuss 0co00O€ BHUMaHuE  yAeisieTcss  (OPMUPOBAHMIO  HABBIKOB
palMOHANBHBIX BBIYUCIICHHUM, BKIIIOYAIOMIMX B CEOsl MCIOJIb30BAHUE PA3IMYHBIX
dbopM 3amucy YHCIa, YMEHUE JIenaTh NPUKUAKY, BBIMOIHATH MPHOIMIKEHHBIC
BEIYHCIICHHSI, OIICHWBATh YWCJIOBBIC BBIPAKEHHUS, pabOTaTh ¢ MaTeMaTHYCCKUMU
KOHCTAHTaMH. 3HAKOMbBIE OOYyYaIOIMMMCS MHOXECTBA HATYPAIbHBIX, IIEJIBIX,
palMOHAIBHBIX W JCHUCTBUTENBHBIX  YHUCET  JIOMOJHAIOTCS  MHOKECTBOM
KOMILJIEKCHBIX 4hceld. B KakaoM H3 53THUX MHOXECTB PacCMaTPUBAIOTCS
CBOMCTBEHHbIE €My crenuduueckre 3aJadyd U Oomeparuu: JeJCHHE Halleo,
OTIEpUPOBAHUE OCTATKAMH HAa MHOXECTBE IIEJIBIX 4YHCEI, OCOOble CBOMCTBA
paIMOHAIBHBIX U UPPAIMOHATIBHBIX YUCEN, apu(PMETHUECKUE ONEPAINH, a TaKkKe
W3BJICUCHUE KOPHS HATypallbHOM CTETICHW HAa MHOXECTBE KOMIIJICKCHBIX YHCEIL.
bnarogapsi mocienoBaTenbHOMY PACHIMPEHUIO Kpyra HCIOJIB3YEeMbIX YHCENl U
3HAKOMCTBY C BO3MOXXHOCTSIMH WX MPUMEHEHUS I PEIICHUS Pa3IMYHBIX 3a/1a4
dbopmupyeTCcsi TIpeCcTaBlIeHUe O €IMHCTBE MaTEMAaTUKH KaK HaykKu U €€ poJid B
MOCTPOEHUU MOJIENICH PEaJIbHOTO MHpA, IIUPOKO HCIOIB3YIOTCS 0000IIeHUE |
KOHKpETHU3aIHSI.

Jluaus «YpaBHEHHS M HEPABEHCTBA» PEATU3YETCs HA MPOTSHKEHUU BCETO
oOydyeHHsT Ha YpPOBHE CpPEIHEro oOIIero oOpa3oBaHUs, MOCKOJBKY B KaXXJIO0M
pasnene IIporpaMMbl MpEeayCMOTPEHO pEIIEHHWE COOTBETCTBYIONIMX 3a1ad. B
pesynbraTte oOydaromuecss OBIAJAEBAIOT PAa3IMYHBIMH METOJAAMH  PEIICHHS
paIMOHAIBHBIX, HWPPAIMOHATBHBIX, TOKA3aTeNbHBIX, JIOTAPUPMUUYECKUX U
TPUTOHOMETPUYECKNX YpPAaBHEHHM, HEPABEHCTB M CHUCTEM, a TakKke 3ajad,



cojepkamux napameTpsl. [lomydeHHbIE YMEHHUSI IIMPOKO HCHOJB3YIOTCS MpH
UCCIEeNOBAHUM (DYHKIMM C TTOMOIIBIO MPOU3BOAHON, MPU PEIICHUH MPUKIIATHBIX
3a/lay ¥ 3a7]a4 Ha HAXOXKJCHUE HAauOOJBIINX U HAUMEHBIINX 3HAYCHUN (QYHKIUU.
JlanHasi comepxkaTesbHasi IMHUS BKJIIOYAET B ce0s Takke (HOpMUPOBAHUE YMEHUN
BBITIOJIHATh ~ pacd€Tel 10  ¢opMynaMm, MNpeoOpa3oBaHus  PalMOHATIBHBIX,
UppaIMOHATBHBIX W TPUTOHOMETPUYECKUX BBIPAKEHUH, a TAKXKE BBIPAXKCHUM,
collepKaluX CTeeHn W Jiorapudmel. brarogaps m3ydeHuio anreOpamdecKoro
MaTepHaa IpPOUCXOIUT NadbHEHITIee PA3BUTHE AITOPUTMHYECKOTO U a0CTPAKTHOTO
MBIIJICHUS 00y4aromuxcs, (GOpMHUPYIOTCS HABBIKK JACAYKTHUBHBIX PacCy>KICHUMH,
paboThl C CHUMBOJIbHBIMU (hOpMamu, TMPEJICTABICHUS 3aKOHOMEPHOCTEH W
3aBUCUMOCTEH B BUJIE PABEHCTB U HEpaBEHCTB. AnreOpa npennaraet 3G PpeKTuBHbIC
WHCTPYMEHTBI I pEHICHUS MPaKTHYECKUX M €CTECTBEHHO-HAYUYHBIX 3ajad,
HarJISIAHO IEMOHCTPUPYET CBOU BO3MOXKHOCTH KaK SI3bIKA HAYKH.

ConepxatenbHo-MeToanueckass JuHUA «DyHkuuu u rpaduku» TECHO
neperyieTaeTcsl ¢ APYrUMU JIMHUSIMU Y4€OHOTO Kypca, MOCKOJbKY B KaKOM-TO
CMBICJIE 3a4a€T MOCIEA0BATEIbHOCTh U3yUeHUs MaTepuana. M3ydeHue cTeneHHou,
MOKa3aTeJIbHOM, JIorapu(PMUIECKON U TPUTOHOMETPUIECKUX (PYHKIIUN, UX CBOMCTB
U rpadMKOB, UCIOJIb30BAaHUE (PYHKIUU NIl pelieHus 3a7a4y U3 JAPYruX yueOHBIX
MPEAMETOB U PEaTbHOM KU3HU TECHO CBA3AHO KaK C MAaTEMATUYECKUM aHAIU30M,
TaK ¥ C pPEIICHUEM ypaBHEHWI U HepaBeHCTB. IIpu »ToM OOJbIIOE BHUMaHUE
yaensieTcss (OPMUPOBAHUIO YMEHUSI BbIpakaTh (OpMyJiaMH 3aBUCUMOCTU MEXKITY
pa3IMYHBIMUA BEJIMYMHAMH, HCCIEAOBATh MOJy4YeHHbIE (YHKIMU, CTPOUTH HX
rpaduku. Marepuan 3Toil cofiep>KaTeIbHOM JTUHUY HAIICJICH Ha Pa3BUTHE YMEHUN U
HaBBIKOB, ITO3BOJISIFOLIMX BBIPAXKATh 3aBUCUMOCTH MEXKAY BETMYMHAMHU B PA3IMUHON
dbopme: aHATUTHYECKOM, Tpadudeckor U ciioBecHOU. Ero n3yuenne crnocoOCTByeT
Pa3BUTHIO AJITOPUTMHUYECKOTO MBINIJIEHUS, CIMOCOOHOCTH K OOOOIICHUI0 U
KOHKPETHU3AIMH1, UCOJIb30BAHUIO AHAJIOTUU.

ConepxarenbHas nuHusi «Hayana maremMaTHYecKOro aHalau3a) IO3BOJISET
CYILIECTBEHHO PACIIMPUTH KPYT KaK MaTeMaTHYECKHX, TaK U MPUKIATHBIX 3a/1ad,
JIOCTYITHBIX OO0YyYaromuMcs, TaK KaK y HUX TMOSBISIETCS BO3MOXKHOCTh CTPOUTH
rpaduKky  CIOXKHBIX (YHKIHMA, OMPEAENATh WX HAWOONbIINE W HAUMEHBIITUE
3HAUCHUS, BBIYUCIITH TUIOMAAu (Guryp u oO0bEMBI TEJ, HAXOAWTh CKOPOCTH M
YCKOpeHHUsl TmpolieccoB. JlaHHasi coaepkaTeiabHasi JMHUSA OTKPBHIBAET HOBBIC
BO3MOXXHOCTH TOCTPOCHHUS MAaTEMAaTHYECKUX MOJIeJIeH pealbHBIX CHUTYyallui,
MO3BOJISICT HAXOIUTh HAUJTYUIIIEE PEIICHUE B MPUKIIAHBIX, B TOM YHCIIE COIUAIBHO-
SKOHOMHUYECKHUX, 3a7adyax. 3HAKOMCTBO C OCHOBAMHM MATEMATHYECKOIO aHAIN3a
CIIOCOOCTBYET pa3BUTHIO a0CTPaKTHOTO, (hOPMAIBHO-JIOTHIECKOTO U KPEaTHBHOTO
MBIIUICHUS, (OPMUPOBAHUIO YMEHHMM pACIO3HABaTh TMPOSBICHUS 3aKOHOB



MaTEMaTHUKH B HayKe, TEXHUKE U UCKycCTBe. OOydaronuecs y3HAIOT O BBIAIOIIUXCS
pe3ynbTaTax, MOJYYEHHBIX B XOJI€ pa3BUTHS MaTEMaTUKU KaK HAyKH, U 00 HX
aBTOpax.

CopeprkarenbHO-MeTOAMYECKass TUHUS «MHOXKeCTBa M JIOTHKa» BKIIOYAET B
ceOsl DBJIEMEHTBHl TEOPUM MHOXKECTB M MAaTEMAaTHYEeCKOM JOTUKU. TeopeTHko-
MHOKECTBEHHBIE MIPEACTABICHUS MPOHU3BIBAIOT BECh KYyPC IIKOJIBHON MaTEMATHKU
U TIpeaiaraloT HanOoJiee YHUBEPCAIBHBIA SI3bIK, OOBECTUHSIONINN BCE pa3feibl
MaTeMaTUKU W €€ NPWIOKEHUM, OHU CBS3BIBAIOT pa3Hbie MaTEMaTHYECKHUE
JUCHUIUIMHBL W WX TMPWIOKEHUs B eauHoe wenoe. [losTomy BaxxHO 1aTh
BO3MOXKHOCTh OOy4aromeMycss TMOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MaTEMaTUKHU U HCIIOJIb30BATh €T0 ISl BHIPAXKEHUS CBOMX MBICIIEH.
JpyruM BaXXHbIM TPU3HAKOM MAaTE€MaTUKHM KaK HAayKd CJeAyeT MpU3HaTh
CBOMCTBEHHYIO €U CTpPOTOCTh OOOCHOBAaHUM U CJIEJOBAHUE OMpPEACIEHHBIM
npaBWJiaM  TMOCTPOEHHUSI  JIOKA3aTeJbCTB.  3HAKOMCTBO  C  DJEMEHTaMu
MaTeMaTUYECKOW JIOTMKH CHOCOOCTBYET Pa3BUTHIO JIOTUYECKOTO MBIIIICHUS
00y4Jaronuxcs, MO3BOJIIET UM CTPOUTH CBOM PACCY>KJEHUSI HA OCHOBE JIOTHYECKUX
npaBui, POPMUPYET HABBIKM KPUTHUECKOTO MBIIIJICHUS.

B yueObHOoM Kkypce «AnreOpa U Hayajga MaTEMaTHYECKOTO aHAIM3a»
MPUCYTCTBYIOT OCHOBBI MAaTE€MaTUYECKOTO MOJCIMPOBAHUS, KOTOPHIC MPU3BAHBI
criocoOCTBOBaTh (DOPMUPOBAHUIO HABBIKOB TOCTPOCHUSI MOJIENEH pealbHBIX
CUTyalluid, WCCIEIOBaHMUS JTHUX MOJIeJIed ¢ IOMOIIBIO ammapara aiareOpbl u
MaTeMaTUYECKOr0 aHajau3a, WUHTEPHpeTalluu MOJYyYEeHHBIX pe3yJbTaToB. Takue
3aJlaHUS BIUIETEHBI B KAKIIBIN U3 Pa3fIesioB MPOTPaMMBbI, IIOCKOJIbKY BECh MaTepHall
y4eOHOTO Kypca IIMPOKO HMCIOJIB3YeTCs I pelieHus] MPUKIaaHbIX 3anad. [lpu
pEIICHUH  pEaIbHbIX  MPAKTUYECKUX  3a7ad  oOydaroniuecss  pa3BHBAIOT
HAOJIOMATENIbHOCTh, YMEHHE HaxXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
WCIIOJB30BaTh  AHAJIOTHIO, 0000maTh U KOHKPETU3UPOBATH  MPOOJIEMY.
HearenbHocTh TO  (OPMUPOBAHUIO HABBIKOB PEIICHUS MPUKIAAHBIX 3a7ad
OpraHU3yeTCs B MPOIECCe U3YUCHUS BCEX TeM y4eOHOTo Kypca «Anredpa u Havasa
MaTEeMaTUYECKOTO aHATTU3a.

Ha wu3yuenune yueOHOTO Kypca «AnreOpa MW Hadajda MaTeMaTHYECKOTO
aHanuza» oTBoauTcsa 272 yaca: B 10 kiacce — 136 yacoB (4 yaca B Hegenw), B 11
kjaacce — 136 yacon (4 yaca B HeeJI10).



COAEPXKXAHUE OBYUYEHUA
10 KIIACC

Yuciaa v BIYMCICHUA

Panmonanpupie umcna. OOBIKHOBEHHBIE W ACCSITUYHBIE IPOOU, MPOLEHTHI,
OecKOHEUHbIE Iepuoandeckue apobu. Ilpumenenue npoOell U NPOLUEHTOB IS
peleHns NPUKIaaHbIX 3a4a4 U3 Pa3JIMYHbIX OTPACIEH 3HAHUM U PEAIbHOM KU3HH.

JleiicTBATENBHBIE 4YHMCIA. PalnuoHaJBHBIE W UPPALMOHAIBHBIE YHCIIA.
ApudpmeTnueckue  onepauMu € JICWCTBUTEIBHBIMU  yHclIaMd.  Moayib
JEHCTBUTENILHOTO YKciaa U ero cBoiictBa. [IpubnmkEHHbIE BBIUMCIICHUS, [TpaBUIIa
OKPYIJICHHS], IPUKHUJIKA U OLIEHKA Pe3yJIbTaTa BEIYUCICHUN.

Crenenp ¢ uenpiM mnokaszarenemM. buHoMm Hperotona. Hcenmonbe3oBaHue
NOAXOASIIEH (OPMBI 3aMKUCH ACHUCTBUTENBHBIX YUCEN JJIS1 PELICHUS TPAKTUYECKHUX
3aJ1a4y ¥ NpeCTaBICHUS JaHHBIX.

ApudpmeTnueckuil KOpeHb HaTypaIbHON CTENIEHU U €r0 CBOMCTBA.

CreneHp C palUMOHAIBHBIM II0KAa3aTEIeM U €€ CBOWCTBA, CTENEHb C
JEHUCTBUTEIBHBIM I0KA3aTEIIEM.

Jlorapugm uyucna. CpoiictBa norapu¢pma. JlecaTnyHble U HaTypaJbHbIE
Jorapu(Msl.

CHHyC, KOCHHYC, TaHT€HC, KOTAaHI'€HC YHUCIOBOIO apryMeHTa. ApPKCUHYC,
aApPKKOCHUHYC M apKTaHT€HC YMCJIOBOIO apryMEHTA.

YpaBHeHMs U HEPABEHCTBA

ToxaecTBa U TOXAECTBEHHbIE IpeoOpa3oBaHMs. YpaBHEHHE, KOPEHb
ypaBHEHUs. PaBHOCWIBHBIE ypaBHEHUs M YpaBHEHMs-CleICTBHs. HepaBeHCTBO,
pElIeHNE HEPABEHCTBA.

OCHOBHBIE METOBI PEIICHUS LEIbIX U APOOHO-PAIMOHATIBHBIX YPAaBHEHUN U
HEPAaBEHCTB. MHOrOWIEHBl OT OJHOW IEpeMEHHOW. JleneHue MHOrowieHa Ha
MHOTOWIEH ¢ ocTaTKoM. Teopema be3zy. MHOrousieHs!I ¢ 1ies1bIMu KO3 UIIUEHTaMU.
Teopema Buera.

[TpeoOpa3oBanus YHCIOBBIX BBIPAXKEHUN, COAEPIKALINX CTENEHU U KOPHHU.

HppauroHansHble yYpaBHEHHMUS. OcCHOBHBIE METO/IbI penieHus
UPPALMOHAIBHBIX YPaBHEHUIA.

[Toka3zatenbHble ypaBHeHHs. OCHOBHBIE METOJBI PEIICHUS IMOKAa3aTEIbHBIX
YPaBHEHHUM.

[IpeoOpa3zoBaHue BhIpaXXEHHI, COAEPIKAITUX JTOTapru(MBbI.

Jlorapupmuueckue ypaBHEHHUSI. OcHOBHBIE METO/IbI pelIeHus
Jorapu(pMHUECKUX YpaBHEHHIA.



OCHOBHBIE TPUTOHOMETPUYECKHE bopMyIIbIL. [Tpeobpa3oBanue
TPUTOHOMETPHUYECKUX BBIPAKEHUN. PellleHre TPUrOHOMETPUYECKUX YPAaBHEHUIA.

Pemienne cucrem JNMHEWHBIX ypaBHEHWH. MarTpuiia CHUCTEMbBI JIMHEWHBIX
ypaBHeHH. OnpenenuTens MaTpUIbI 2 X2, ero FTEOMETPUUECKUA CMBICI U CBOMCTBA,
BBIYKCIICHUE €r0 3HAYEHUs, MPUMEHEHUE ONpPENENIUTENs M1 PEUICHUS CUCTEMBbI
JMHEMHBIX ypaBHEHUW. PelleHne NpukIagHbIX 3a1ad C IOMOIIBK) CUCTEMBI
JIMHEWHBIX ypaBHeHUM. MccnenoBanme noCTpOCHHOW MOAENH € TOMOIIBIO MAaTPHLL
Y OIIPEACIIUTENEH.

[locTpoeHne MaTeMaTUYECKUX MOJENEN pPeanbHON CUTyallUH C ITOMOUIBIO
YpaBHEHUII W HEpPaBEHCTB. lIpuMeHEeHHE ypaBHEHHII U HEPABEHCTB K PEIICHUIO
MaTeMaTUYECKUX 3aj1a4 U 3a/1a4 U3 pa3IMuHbIX 00JaCTel HaAyKU U peaibHOM KU3HU.

@OyHkuuu U rpadpuku

®yHkus, crnocodbl 3amgaHus (QyHknuu. B3auMHO o00patHble (QYyHKIUU.
Komno3zummss @yukmuii. I'papuk  (yHkmu. DneMmeHTapHble MpeoOpa3oBaHUs
rpaguKoB QyHKIIHIA.

OO6unacTh ompeneneHuss ¥ MHOXKeCTBO 3HaueHud ¢ynkumu. Hymu yskium.
[TpomexxyTku 3HakomnocTossHCTBA. UETHbIe U HeuéTHbIe GyHKIMU. [lepuoanueckue
bynkuun. IIpoMexyTKu MOHOTOHHOCTH (PYHKIIMU. MaKCUMyMbl U MUHHUMYMBI
dbyukiuu. Hanbonbinee 1 HauMeHbIlee 3HaueHUs (PYHKIIUU HA TTPOMEKYTKE.

Jluneiinasi, kBagpaTU4Hasi W JpOOHO-TIMHEWHas (DYHKUMU. DIEMEHTapHOE
UCCJIEIOBAHNUE U MTOCTPOEHUE UX IPaUKOB.

CrenenHas GpyHKIMS ¢ HATypaldbHBIM U LEJNbIM MOKa3zareneM. E€ cBoiicTBa u
rpaduk. CBolicTBa 1 rpaduk KOpHs N-0if CTENEeHU KaK (yHKIIMKU 0OpaTHOM CTETeHU
C HATypaJIbHBbIM IOKA3aTEJEM.

[TokazatenbHast u jorapudmuyeckas (yHKIUHU, UX CBOWCTBA M Tpadukwu.
Hcnonb3oBanue rpadukoB GyHKIMMA 71 peIICHUs YpaBHEHUH.

TpuroHomeTpuyeckas OKPY>KHOCTb, OIPENEIEHUE TPUTOHOMETPUUECKUX
(yHKUIMNA YUCIOBOTO apryMEHTA.

OYHKIMOHAIbHBIE 3aBUCMMOCTHM B peaJbHBIX MpoOIeccax M SBICHUSX.
['paduixu peasibHBIX 3aBUCUMOCTEH.

Hauana MaTeMaTH4eCKOro aHaJIM3a

ITocnemoBaTeIbHOCTH, CIIOCOOBI 3aJaHUs ITOCJIENOBAaTCIBHOCTEH. MeTox
MaTeMaTUYECKOW MHAYKIUH. MOHOTOHHBIE M OTPAHUYEHHBIE MTOCIEA0BATEILHOCTH.
Hcropusi BOZHMKHOBEHHMS MAaTEMaTUYECKOIO aHalu3a Kak aHajln3a OECKOHEYHO
MaJbIX.

Apudmerrueckas U1 reoMeTpuUecKas rnmporpeccuu. beckoneuHo yoObiBaromas
reomerpuyeckas nporpeccusi. Cymma 0€CKOHEYHO YOBIBAIOIIEH MeOMETPUUYECKON
MPOTrPEeCCUU. JINHENHBIA U 3KCIIOHEHIHATBHBINA POCT. Yucno €. @opmyiia CIOKHBIX



npoueHToB. Mcnonb30BaHWE NPOTrPEecCHM Ul PELICHUS pPeajbHbIX 3a1ad
MIPUKIIATHOTO XapaKTepa.

HenpepoiBHble ¢GyHKIMM W MX CBOMcCTBAa. TOuku paspbiBa. ACHMIITOTHI
rpadukoB ¢yHkumii. CBoHcTBa (QPYHKIMA HEMPEpPhIBHBIX Ha OTpe3ke. Meton
MHTEPBAJIOB [JII PEUICHHUS HEpaBeHCTB. lIpuMeHeHHe CBOMCTB HENPEPBIBHBIX
byHKIM 1715 perieHus 3a1a4.

[lepBas u BTOpas npousBoanbie GyHKIUU. Onpenenenre, reOMeTpUIECKUn 1
buznyecKuil CMBICT MPOU3BOIHOMN. YpaBHEHUE KacaTeNbHOU K rpa@uKy (pyHKIHU.

[IpousBoanbie  3neMeHTapHbIX  (QyHKuud.  [IpousBomHast ~ CyMMBI,
MPOU3BEJCHUS, YACTHOTO U KOMITO3UIIUK (PYHKITUH.

MHo:xecTBa M JIOTHKA

MHOk€eCTBO, oOmepaluyd HajJ MHOXKECTBAMHW M WX CBOWCTBa. JlmarpaMmsl
Oiinepa—Benna. [IpuMeHEHHE TEOPETUKO-MHOXKECTBEHHOIO — ammapara s
OMMCAHUSI PEAJbHBIX IPOLECCOB W SIBJICHUW, MPU PEIICHUM 33aJa4 U3 APYTUX
y4€OHBIX MPEAMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MAaTEeMaTHUYECKOTO OOBEKTa, CIEICTBHUE,
JI0KAa3aTeIbCTBO, PABHOCUJIBHBIE YPABHEHUS.

11 KVIACC

Yucaa v BIYMCICHUSA

Harypansnbie u nensle uncna. [IpumeHeHne Npu3HAKOB JEIMMOCTH LIEJIBIX
yucen, HauOonpmui oOmui aenurens (mamee — HOJl) u HamMeHblliee ooOiee
kpatHoe (nanee — HOK), octaTkoB o Moayito, anroputma EBkinuaa s pemeHus
3a/1a4 B LEJIbIX YUCIIAX.

Kowmrmnekcuble uucia. AnreOpawdeckas W TpUTOHOMETpUdecKas (HOpMbI
3aMMCH KOMIUIEKCHOTO 4Hciia. ApupMeTHYECKHe omnepanuu ¢ KOMIUIEKCHBIMU
yucinamu. M3o00pakeHHe KOMIUIEKCHBIX YHCENl Ha KOOPAMHATHOW IUIOCKOCTH.
®opmyna Myaspa. Kopau N-oii creneHru U3 KOMIUIEKCHOTO uncia. [Ipumenenue
KOMILJIEKCHBIX YMCEN IJIs1 PEIICHHs] (PU3NUECKUX U TEOMETPUUECKUX 3a/1a4.

YpaBHeHMs U HEPABEHCTBA

CucrteMa U COBOKYITHOCTh YPaBHEHUW U HEPABEHCTB. PABHOCHUIIbHBIE CUCTEMBbI
Y CUCTEMBI-CIICICTBUsI. PABHOCUIIbHBIE HEPABEHCTBA.

OTb6op  KOpHEH  TPUTOHOMETPUYECKHMX  YPAaBHEHHMM C  MOMOILBIO
TPUTOHOMETPUYECKON OKPY>KHOCTH. PelieHne TpuroHoOMETPUYECKUX HEPABEHCTB.

OCHOBHBIE METOJABl PEIIECHUS TOKA3aTEeNbHbIX U  JIOTapu(PMHUUECKUX
HEPABEHCTB.

OCHOBHBIE METO/IbI PEIICHUSI UPPAIIMOHATBHBIX HEPABEHCTB.



OCHOBHBIE METOJBl PELIEHUS CUCTEM M COBOKYNHOCTEW palMOHAIbHbIX,
UppaLMOHATBHBIX, TOKA3aTENbHBIX U JOTapU(MUUYECKUX YPABHEHUI.

YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C apaMETPaMHU.

[IpuMeHEHNE YpaBHEHUI, CUCTEM U HEPABEHCTB K PEIICHUIO MATEMATUYECKUX
3aJ1a4 ¥ 3a/1a4y U3 pa3lInyHbIX 00JIaCTe HAYKH U PEAIbHOM KU3HU, UHTEPIPETALS
MOJIyYEHHBIX PE3yJIbTATOB.

DOYyHKIUHN U TPAPUKH

I'paduk xommoszunmu Qyskumii. ['eomerpuueckue o0pas3bl ypaBHEHUU U
HEPABEHCTB Ha KOOPAMHATHOM IMJIOCKOCTH.

Tpuronomerpuueckre QyHKIUU, UX CBOMCTBA U IPAPUKHU.

['padrueckne MeTonbl pellleHUs YpaBHEHUW M HepaBeHCTB. [ 'paduueckue
METO/Ibl PEIICHUS 3a1a4 C TapaMETPAMH.

Hcnons3oBanue rpadukoB QGyHKIUN Uil KCCIECIOBAHHUS IMPOIECCOB WU
3aBUCUMOCTEM, KOTOpbI€ BO3HHUKAIOT MPHU PEUICHUW 3aad U3 JIPYTUX YYEOHBIX
MPEIMETOB U PEAIBHOMN KU3HMU.

Havasa MmaTeMaTH4€CKOro aHAJIN3a

[TpumeHeHre MpPOU3BOJHON K MCCIEAOBAHNIO (PYHKIIMH Ha MOHOTOHHOCTH U
sKcTpeMyMbl. HaxoxaeHne HanboblIero 1 HAMMEHbIIEro 3HaYeHU I HePephIBHON
(yHKUIHUH Ha OTPE3KE.

[IpyumMeHeHne NpPOU3BOJHON ISl HAXOXKICHUS HAWIYYIIEro pEIIeHUs B
NPUKIIAIHBIX 3a/adax, Uil ONPENCIICHUS CKOPOCTH M YCKOPEHMS Ipouecca,
3a1aHHOTO (hOpMYJION Ui rpaduKoM.

[lepBooOpa3Hasi, OCHOBHOE CBOWCTBO TiepBOOOpa3HbIX. I[lepBooOpasHbIe
arieMeHTapHbIX pyHKuui. [IpaBuna HaxoxaeHUS TEpBOOOPa3HBIX.

HNuterpan. ['eoMmeTprudeckuii CMbICI HHTErpaIa. Beruucienue onpeaenéHHoro
uHTerpana no gpopmyne Herotona-Jleitonuna.

[IpumeHeHnue uHTErpana s HaXOXACHUS IUloU[aaell MIocKux ¢Guryp u
00BEMOB T€OMETPUUECKHUX TEIL.

[Tpumepsl pemenuit auddepeHuuanbHbIX ypaBHEHUH. MartemaTuueckoe
MOJICJIMPOBAaHUE peajbHBIX TPOLECCOB € MOMOLIBI0  IuddepeHIaTIbHbIX
YPaBHCHUM.



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«™AJITEBPA "N HAYAJIA MATEMATHUYECKOI'O AHAJIU3A»
(YIJAYBJIEHHBIA YPOBEHb) HA YPOBHE CPEJHEIO OBIIEIO
OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpamaIaHCKOro BOCIIMTAHMS:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO WIEHA POCCUUCKOTO 0OIIECTBA, MPEJCTABICHUE O MATEMATHYECKHIX
OCHOBAaX (DYHKIIMOHMpPOBAHUS pA3JIMYHBIX CTPYKTYp, SBICHUN, MPOIEAYp
IrpaXJIaHCKOro  oOmiectBa  (BBIOOPBI, ONpPOCHI U JIpyroe), yMEHHUE
B3aMMO/JICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHM C HX
(GYHKIUSAMUA 1 HA3HAYCHUEM;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS:

c(hOpMHUPOBAHHOCTh POCCUICKON TpakIaHCKOW WICHTUYHOCTH, YBOKEHHUS K
MPOILIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTHUKH, [IEHHOCTHOE OTHOIIECHHE K
JOCTUKEHUSIM POCCUHUCKUX MAaT€MaTUKOB U POCCUKCKON MAaTeMaTUYECKOW IIKOJIbI,
UCIIOJIb30BAaHUE ATUX JOCTIDKCHMM B JPYTUX HAyKaxX, TEXHOJIOTHSX, cdepax
SKOHOMUKHU;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

OCO3HAHHUE JYXOBHBIX LEHHOCTEW pPOCCUHCKOro Hapoaa, cPOPpMUPOBAHHOCTH
HPABCTBEHHOI'O0 CO3HAHUS, 3THUYECKOTO IMOBEICHUS, CBSI3aHHOIO C MPAKTUYECKUM
MPUMEHEHUEM JOCTHKCHUN HAYKU U AESTEIbHOCTHIO YYEHOTO, OCO3HAHHE JINYHOTO
BKJIJla B IOCTPOEHUE YCTOMYMBOTO OYyIIIETO;

4) 3cTeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKJIOUasl SCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEM, 00BbEKTOB, 3a/1a4, PELICHU, pacCy>KIeHU, BOCIPUUMYUBOCTD K
MaTeMaTHYECKUM acIlieKTaM pa3fInyHbIX BUJOB UCKYCCTBA;

5) pu3u4ecKOro BOCIUTAHMS:

cOPMHPOBAHHOCTh yMEHHUS TPUMEHSATh MAaTeMAaTHUYeCKHEe 3HAaHUS B
WHTEpecax 30pOBOTo M 0€30MacHOr0 00pasa )KU3HU, OTBETCTBEHHOE OTHOIICHHUE K
CBOEMY 370pPOBBIO (370POBOE MHTaHHWE, COATAHCUPOBAHHBIA PEXKUM 3aHATHU H
OTIIbIXa, peryispHas (u3nuecKass akTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
P 3aHATHUSAX CIIOPTUBHO-03/I0POBUTEILHOMN AESATEILHOCTHIO;

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K TpYJy, OCO3HaHUE LIEHHOCTU TPYIOJI0O0Us, HHTEpPEC K
paznuyHbiM  chepaM  TPOPECCHOHATIBHON  JESITENBHOCTH, CBS3aHHBIM  C



MaTeMaTUKOW W €€ MPUIOKESHUSIMH, YMEHHUE COBEpIIaTh OCO3HAHHBIA BBIOOD
Oynymieit mnpodeccud W peanu3oBbIBaTh COOCTBEHHBIE JKM3HECHHBIC ILJIAHBI,
TOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTHUYeCKoMy  OOpa3oBaHHI0O U
caMOOOpa30BaHUI0 Ha TPOTSHKEHWU BCEH JKU3HM, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU MTPAKTUUECKUX 3aJ]1a4 MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3KOJIOTUYE€CKOT0 BOCIIMTAHUSA:

c(OPMHPOBAHHOCTh  JKOJIOTMYECKOW KYJBTYPhl, TIOHUMAHWE BIMSHHUS
COI[MATIbHO-?)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpe/Ibl, OCO3HaHUE II100aIbHOTO XapaKTepa KOJOTHYECKUX POoOJeM, OpUEHTAIIHS
Ha TPUMCHCHHE MaTEeMaTHYeCKUX 3HAHUW JUIS pelieHus 3agad B 00JacTu
OKpY>Karoliel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILIEHKH HMX BO3MOXKHBIX
MOCJIEACTBUM JIJIsl OKPY>KAIOIEeH Cpeibl;

8) HeHHOCTH HAYYHOI'0 MO3HAHMSL:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHSI HAYKHU U 0OI1IECTBEHHOM MPAKTUKH, TOHUMAHUE MAaTEMaTUYECKOU
HayKH Kak cepbl YeITOBEUSCKON ACATEIbHOCTH, ITANOB €€ pa3BUTHS U 3HAYUMOCTH
JUUIS pa3BUTHUSI LIMBUJIM3ALIMH, OBJIAJICHUE SI3bIKOM MaTEMAaTUKU U MAaTE€MaTHYECKOU
KYJbTYpPOH KaK CpEeJCTBOM IMO3HAHUS MUPA, TOTOBHOCTH OCYIIIECTBIISTH MPOCKTHYIO
U UCCIIEIOBATENIbCKYIO JEATEIbHOCTh UHANBUIYAIBHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE Y4eOHbIe 1eiiCTBUSA

ba3oBble 1ornueckue aAefcTBu:

BBISIBJIATH M XapPaKTEPU30BaTh CYLIECTBEHHBIE IMPU3HAKA MATEMaTHYECKHUX
OOBEKTOB, TIOHSITHH, OTHOIIEHUWA MEXKAYy TMOHATUSIMH, (HOPMYITUPOBAThH
OTpeieSICHUs TIOHSITUH, YCTaHABIUBATh CYIIECTBEHHBIN MPU3HAK KiIaccuuKaiuy,
OCHOBAHUS JiJ1s1 000OIIEHUS M CPABHEHUSI, KpUTEPUU TTPOBOJAUMOTO aHAJN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  NPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPAUTEIbHBIC U OTPUIIATEIbHbIC, CAMHUYHBIC, YaCTHBIC U OOIIHE, YCIOBHBIC;

BBISIBJIATH MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3AUMOCBSI3U U IPOTUBOPEUHS
B (pakTax, JaHHBIX, HAOIIONCHUSIX W YTBEPXKACHUSIX, Mpejaratb KPUTEPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W POTUBOPEYUN;

JleJIaTh BBIBOABI C HCIOJb30BAaHWEM 3aKOHOB JIOTUKH, ACAYKTHUBHBIX U
MHIYKTUBHBIX YMO3aKIIOUEHUM, YMO3AKIIOUCHUH 110 aHAJIOTHH;

MPOBOJIUTH CAMOCTOSITEIIBHO JOKA3aTEIbCTBA MATEMATUYECKUX YTBEPKIACHUM
(IpsiMBbIE ¥ OT MPOTHUBHOTO), BEICTPAUBATh apTyMEHTAIMIO, TPUBOIUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKJCHUS U BBIBOJIBI;



BbIOMpaTh cmoco0® pemieHuss ydyeOHOW 3amadyu  (CpaBHUBATh HECKOJBKO
BapUAHTOB peIlIEHUs, BEIOUpATh HauboJee MOIXOIAIUN C Y4ETOM CAMOCTOSITEIbHO
BBIJICJICHHBIX KPUTEPHUEB).

Ba3oBnle ucciiegoBarejbcKue 1eHCTBUA:

UCIIOJIb30BaTh BOIPOCHl KaK HCCIEN0BATEIbCKUII HMHCTPYMEHT MO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,  (DUKCHPYIOIIME  MPOTHBOpEUHE,  MpoOJIeMy,
yCTaHaBJIMBAaTh MCKOMOE W JaHHOE, (hOPMHUPOBATH TUIIOTE3Y, APIYMEHTHPOBATH
CBOIO MTO3ULIUI0, MHEHHE;

MPOBOJUTH CAMOCTOSITENIbHO CIJITAHUPOBAHHBINA SKCIIEPUMEHT, UCCIEAOBaHHE
M0 YCTAaHOBJICHUIO OCOOCHHOCTEH MaTeMaTH4eCKOro 00beKTa, SIBJICHHUS, MpoIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MeX 1y 00bEeKTaMU, SIBJICHUSIMH, IIPOLECCAMU;

CaMOCTOSITENIbHO (HOpMYJIHpOBaTh OOOOIIEHUS U BBIBOJBI IO pe3ysibTaTaM
NPOBENEHHOTO  HAOMIOJEHUS, UCCIEIOBAaHUSA, OLEHUBaTh  JOCTOBEPHOCTh
MOJIYYEHHBIX PE3YJIbTAaTOB, BHIBOJIOB U 000OIICHUI;

IPOTHO3UPOBATh BO3MOXXKHOE pPAa3BUTHE IMPOLIECCA, A TAKKE BBIABUIATH
IIPEATIOIOKEHNS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora c nnopmanueii:

BBISIBIIATH Je(UIUTHI UHPOPMAIIMU, JAHHBIX, HEOOXOAUMBIX JJIi OTBETa Ha
BOIIPOC U ISl pEUICHUS 3a/1auH;

BBIOMPATh MH(POPMALIMIO U3 UCTOYHUKOB Pa3IMYHbIX THIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh U MHTEPIPETHPOBATH HH(POPMALIMIO Pa3IMYHBIX BUIOB U (hOpM
MIPE/ICTABIICHHUS;

CTPYKTYpPHpPOBaTh MH(POPMAIIUIO, MPEJCTABIATh €€ B pa3IUyHbIX (popmax,
WJUTIOCTPUPOBATH TpadUuecKH;

OLICHUBATH HaAEKHOCTD uHbopMaIuu 1o CaMOCTOSATEIIBHO
chOpMYITUPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKAaTHBHbIe YHHMBeEpPCaAJIbHbIE Y4eOHbIe el CTBUS

Oo0menue:

BOCHpI/IHI/IMaTB n (bOpMYJII/IpOBaTB Cy)KI[GHI/ISI B COOTBCTCTBUU C YCJ'IOBI/IHMI/I nu
IeJIsIMHu 06HI€HI/I}I, SICHO, TOYHO, FpaMOTHO BBIpa)KaTB CBOIO TOIIKy 3peHI/ISI B YCTHBIX
N TITIMCBMCHHBIX TCKCTax, JOaBaThb IIOSACHCHHUSA IIO XOlIy pCH_IeHI/ISI 3aJa4u,
KOMMEHTHUPOBATH IIOJIYYEHHBIN PE3YJIbTaT;

B X0/€ 00CYXXJIeHUS 3a/JaBaTh BOIPOCHI MO CYIIECTBY OOCYKIaeMOU TEMBI,
HpO6JIeMI>I, pemaeMoﬁ 3aJgadyu, BBICKA3bIBaTb MHJACHU, HAICICHHBIC Ha IIOHNCK
peuicHus, COIIOCTABJIATH CBOH CY)I(I[eHI/IH C CY)KILCHI/IHMI/I apyrHX y‘-IaCTHI/II(OB
nuanora, oOHapy>KMBaTh Pa3jM4Me M CXOJCTBO MO3UIMNA, B KOPPEKTHOU (opme
(bOopMyIMpPOBaTh PA3HOTIIACHS], CBOU BO3PAKEHUS;



MPEJCTABIIATh PE3YIbTATHI PEUICHUS 33a/1a4l, SKCIIEPUMEHTA, UCCIIEIOBAHMS,
MPOEKTa, CAMOCTOSITENIbHO BBIOMpaTh (opMaT BBICTYIUICHHS C Y4YETOM 3ajay
MPE3eHTAllUU U OCOOEHHOCTEHN ayTUTOPHUHU.

PeryasiTuBHbIE YHHBepcaJbHble Yy4eOHbIe 1eHCTBUS

Camoopranusanus:

COCTABJISITH IJIaH, AJITCOPUTM PEILICHUS 3a/1aui, BRIOUPATh CIIOCOO pelIeHUs C
y4€TOM UMEIOIIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBAThH
¥ KOPPEKTUPOBATh BApUAHTHI PEUICHUH C Y4ETOM HOBOM WH(OpPMAITUH.

CaMOKOHTPOJIb, YMOIMOHAJILHbII HHTEJJIEKT:

BIAJCTh HABBIKAMH  TIO3HABATENHHON  pedIeKCMH  KaK  OCO3HAHMSI
COBEPIIIAEMBIX JIEUCTBUI U MBICIHUTEIBHBIX MPOIECCOB, UX PE3YyJbTATOB, BJIAJIECTh
crioco0aMu CaMOINPOBEPKU, CAMOKOHTPOJISI TpoIlecca U pe3ysibTara pPeIIeHHs
MaTEeMaTUYECKOM 3aJ]1au;

MPEABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MPU PEIICHUU 3aJ]1a4yH,
BHOCHUTH KOPPEKTHBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSTENBCTB, JaHHBIX,
HalJCHHBIX OMMOOK, BEIIBJICHHBIX TPYIHOCTEH;

OIICHHBATh COOTBETCTBHE PE3yJIbTaTa eI B YCIOBHUAM, OOBICHIATH PUUHHBI
JOCTIDKCHHSI WU HEIOCTHIKCHUS PE3YJIbTATOB NIEATCILHOCTH, HAXOAUTh OIIHUOKY,
JaBaTh OIEHKY MPHUOOPETEHHOMY OTIBITY.

CoBMecTHasI 1eITEJILHOCTD:

MOHUMATh M HCIOJL30BaTh MPEUMYIIECTBA KOMAHAHOW W WHAMBUIYaTbHON
paboThl mTpU pemieHnH YYeOHBIX 3adad, NPUHUMAThL IIeIb COBMECTHOU
NEATEeILHOCTH, TJIAHUPOBATh OPTAHHM3AIIMI0 COBMECTHOW PabOThI, pacmpeneisTh
BUJIbI pabOT, I0TOBAPUBATHCS, 0OCYKAaTh MPOLIECC U pe3yJIbTaT paboThl, 00001IATh
MHEHMS HECKOJIbKUX JTIOJICH;

y4acTBOBaTh B IPyNmoBbIX (opMax paboThl (0OCykaeHusi, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMbI» U UHBIE), BBITIOIHATH CBOIO YaCTh PaOOTHI U KOOPJUHUPOBATH
CBOM JICUCTBUS C IPYTMMH YICHAMHU KOMaH/bl, OLICHUBATh Ka4e€CTBO CBOETO BKJIAa
B 00muUHA TPOAYKT TIO KpUTEPHUSAIM, CHOPMYIUPOBAHHBIM  YYaCTHHKAMU
B3aMOJIEUCTBHS.

INPEAMETHBIE PE3YJIBTATBI

K xonmy obOywenuss B 10 kiaacce oOydaromuiics MHOJYYUT CIEIyIOIINE
npeaIMeTHbIE Pe3yJIbTaThl MO OTIEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anrebpa 1 Hayaia MaTEMaTHUYECKOTr0 aHAJIU3a»:

Yuciaa 1 BBIYUCICHUSA:



CBOOOJHO OMEpPUPOBATh MOHATHUSAMHU: PALMOHATBHOE YHUCIO0, OECKOHEYHas
nepuoguyeckass JIpoOb, TMPOLEHTHI, HWPPALMOHATBLHOE YHCIO, MHOXECTBA
PaLMOHAJIBHBIX U AEHCTBUTENBHBIX YUCEI, MOAYJb AEHCTBUTEIBHOTO YUCIIA;

OPUMEHATh JIpOOM M TPOLEHTHI JUIsl PEIICHHs] NPUKIAAHBIX 3a7a4 U3
Pa3IMYHBIX OTPACIIEN 3HAHUN U PEAIbHOM KU3HU,

IPUMEHSATH NPUONIMKEHHBIE BBIUMCICHUS, TPABUJIAa OKPYTJIEHUS, IPUKHUIIKY U
OLICHKY PE3yJIbTaTa BBIYNCICHNN;

CBOOOJHO ONEPHUPOBATH MOHATHEM: CTENEHb C LEJbIM I[OKa3aTeleM,
UCITIOJIb30BATh MOAXOISAIIYI0 (hOpMY 3aIlKMCU NEUCTBUTENIBHBIX YUCEN AJIS PEIICHUs
MPAKTUYECKUX 3a/1a4 U MPEJCTABICHUS JaHHBIX;

CBOOOJTHO OIEPUPOBATH MOHATUEM: apUPMETHUECKUN KOpPEHb HATypajabHOU
CTEIICHH;

CBOOOJTHO OIIEPUPOBATH MOHATHUEM: CTETIEHD C PALIMOHAIBHBIM [TOKa3aTelIeM;

CBOOOJHO OINEPUPOBATH MOHATHUAMM: JIOTapu(M YHKCIa, AECITUYHBIE U
HaTypaJbHbIE JIOTAPUDMBIL;

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

OIIEPUPOBATH MOHATUAMU: APKCUHYC, APKKOCUHYC U apKTAHT€HC YUCIOBOIO
apryMeHTA.

YpaBHeHHS U HEPABEHCTBA:

CBOOOJHO OIEpPUPOBATH MOHIATHSAMU: TOXKAECTBO, YPaBHEHUE, HEPABEHCTBO,
PABHOCHWJIbHBIE YPABHEHUS Y YPABHEHHUS-CIIEICTBUS, PABHOCHIIBHBIE HEPABEHCTBA,

NPUMEHATh Pa3IUYHbICE METOJAbl PEIICHUS PAlMOHAIBHBIX M JPOOHO-
pallMOHAIBHBIX YPAaBHECHUM, NPUMEHSATh METOJ HWHTEPBAJIOB JUISl PEIICHUS
HEPABEHCTB;

CBOOOIHO ONEpUpPOBaTh MOHATHUSIMU: MHOTOWIEH OT OJHON INepeMEeHHOH,
MHOTOWIEH € UEIbIMHA KO3(PPUIIMEHTaMU, KOPHU MHOTOYJIEHA, IPUMEHSITH JI€JICHUE
MHOT'O4YJIEHA Ha MHOTOWIEH C OCTaTKoM, Teopemy be3dy m teopemy Buera mns
peneHns 3a1ady;

CcBOOOIHO ONEpUPOBATHh TOHATUSMHU: CHCTEMa JIMHEHHBIX YpaBHEHMI,
MaTpuLa, ONpPENEIUTENb MaTpulbl 2 X 2 M €ro T€OMETPUYECKUN CMBICI,
MCITIOJI30BaTh CBOMCTBA ONpENENHTeNss 2 X 2 JJid BBIYMCIEHHS €ro 3HayeHus,
IIPUMEHATh ONPEACIUTENIM JJIsI PELICHHUS CHUCTEMBI JIMHEMHBIX YpaBHEHUU,
MOJEIUPOBATh PEANBHBIE CUTYAIIMU C MTOMOIIBK CUCTEMBI JJUHEUHBIX YPABHECHHU,
UCCIIE0BATh IMOCTPOEHHBIE MOJEIH C IMOMOLIBIO MaTpHI] U OINpEACTUTENEH,
WHTEPIIPETUPOBATH MMOJTYUYECHHBIN pE3yJIbTaT;

WCIIOJIb30BAaTh CBOMCTBA JIEUCTBUM C KOPHAMH [UIsi TMpeoOpa3oBaHMs
BBIPAKCHUM;



BBITMIOJHATH MPe0Opa30BaHUS YHCIOBBIX BBIPAKEHUN, COJEPKAIINX CTETICHH C
palMOHATBHBIM [TOKA3aTENEM;

UCII0JIb30BATh CBOMCTBa aorapupmMoB TUTSI npeoOpa3zoBaHus
Jorapu(pMUYECKUX BBIPAKECHHUI;

cBOOOIHO OMEpUPOBATH MOHATHUSAMHU: HPPALMOHANBHBIE, MOKAa3aTEIbHbIE U
JorapupMHuUecKre ypaBHEHHUs, HAXOAUTh UX PELICHHS C ITOMOIIbIO PAaBHOCHIIbHBIX
MIEPEXO0/I0B WM OCYIIECTBIISISI MPOBEPKY KOPHEA;

IPUMEHATh OCHOBHBIE TPUTOHOMETpHUUYecKre GopMyIIbl Il TPeoOpa3oBaHus
TPUTOHOMETPUUECKUX BBIPAKCHHUI;

CBOOOJTHO OMEPUPOBATH IMOHSATUEM: TPUTOHOMETPUUECKOE YypaBHEHHE,
OPUMEHATh  HeoOxoaumble  (OPMYJIBI  JIJII  pPEIICHHUS OCHOBHBIX  THIIOB
TPUTOHOMETPUUYECKUX YPaBHEHHUI,

MOJICTIMPOBATh pEalbHbIE CHUTyalldd Ha S3bIKE anreOpbl, COCTABIATH
BBIPQXCHUS, YpaBHEHUS, HEPABEHCTBA IO YCJIOBUIO 3aJadd, HCCIENI0BATh
MOCTPOCHHBIE MOJICITU C MCIIOJIb30BAHUEM amapara aireOpsi.

DOyHKUMHA U TPaPuKU:

cBOOO/IHO ONEPUPOBATh NOHATUAMU: (PYHKIHMS, CIIOCOOBI 3aAaHUs (PYHKIHH,
B3aMMHO OOpaTHble (QYHKIUU, KOMMO3UIUs GYyHKUUNA, Tpaduk QyHKIUH,
BBIIIOJIHATH 3JIEMEHTapHbIE TpeoOpa3oBaHus rpauKoB (PyHKIUI;

CBOOOIHO OIEPHPOBATh MOHATHUSAMHU: 00JACTh OMPEACICHUS W MHOKECTBO
3HaYeHUN QPYHKINU, HYJIH QYHKIHH, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA,

CBOOOMIHO OMEpUPOBATh TMOHATHSIMH: UYETHBIE M HEUYETHBIE (DYHKIUH,
nepuoanyeckue (QyHKIUHU, MTPOMEKYTKH MOHOTOHHOCTH (DYHKLIMH, MAaKCUMYyMbI U
MUHUMYMBI (DYHKIIMM, HauOoJblliee W HauUMEHbIee 3HaYeHHe (QYHKIUH Ha
IPOMEXKYTKE;

cBOOO/IHO ONEpPUPOBATh MOHATUSAMU: CTENEHHAs! (PYHKIUS C HATYPaJbHBIM U
HENBIM TOKa3zaTeiaeM, rpa@uK CTENEeHHOW (PYHKIHH C HATypPaJbHBIM U IEIbIM
nokasaresieM, rpaduk KOpHs N-Oi cTeneHW Kak (yHKIHMH OOpaTHOW CTENeHH C
HATYpaJIbHBIM MTOKa3aTeleM;

OTEepUpOBaTh TOHATHSMU: JMHEHHAs, KBaJpaTudHas U JPOOHO-TMHEIHas
(GYHKIIUH, BBITIOIHATE 3JIEMEHTApPHOE MCCIIEA0BAaHUE U IOCTPOEHUE UX TPapUKOB;

cBOOOJIHO OMNEpHUpPOBAaTh MOHATHSMH: IOKa3aTeiabHas M JorapudmMuyeckas
GyHKIIUMA, UX CBOWCTBA U TpaduKH, HUCIOIH30BaTh WX TpaQUKUA IS PEIICHUS
YPaBHEHHUI;

CcBOOOMHO OMEpUPOBATh TOHATHUSAMHU: TPUTOHOMETPHUYECKAs] OKPYKHOCTD,
oTpesieNieHue TPUTOHOMETPUUECKUX (YHKITUI YNCIOBOTO apTyMEHTa,;



UCIIONB30BaTh Trpaduku (GyHKIUH IS HCCIEAOBAHMUS TPOIECCOB U
3aBUCUMOCTEH MpHU PElICHUH 3aJlady U3 JPYrUuX y4eOHBIX MPEIMETOB U peaibHON
YKU3HH, BBIpAXXaTh (OPMYyJIaMH 3aBUCUMOCTU MEXKIy BEIMUYNHAMU;

Havana maTeMaTH4ecKOro aHajmn3a:

cBOOOZIHO OMEpUPOBATHh MOHATHUAMHU: apupmeThyeckas M TeoMeTpuyecKas
nporpeccusi, 0eCKOHEUHO yObIBaIOIasi TeOMETpUUEcKasi MPOrpeccus, TUHEHHBIN U
HKCMOHEHIIUATIBHBINA POCT, (POPMYJIa CIOKHBIX MPOLIEHTOB, UMETh MPEACTABICHUE O
KOHCTAHTE;

UCIIOJI30BaTh MPOTPECCUM JJI PEIICHUs pealbHBIX 3a4ad MPUKIATHOTO
XapakTepa;

CBOOOJTHO OIEPUPOBATH MOHIATHIMU: MTOCIEI0BATEILHOCTD, CIIOCOOBI 3a/1aHUS
MOCIIEIOBATEIBHOCTEH, MOHOTOHHBIE M OTPAHUYEHHBIC IOCIIEIOBATEIHLHOCTH,
MOHMMATh OCHOBBI 3apOXKACHMS MAaTeMaTHYECKOTO aHajh3a Kak aHaln3a
OCCKOHEYHO MAJIBIX;

CBOOOTHO ONIEPHPOBATH OHATUAMU: HEMPEPBIBHBIC (PYHKITNH, TOYKH Pa3phbiBa
rpaduka GyHKIMH, aCUMIITOTHI rpaduka QyHKINY;

cBOOOIHO OIEpUpOBaTh MOHATUEM: (GYHKIMsS, HENpEpbIBHAs Ha OTpE3KE,
MIPUMEHSITH CBOMCTBA HEMIPEPHIBHBIX (DYHKIUHN IS pEIICHUS 3a]1ay;

cBOOOMIHO OIEpPHpPOBaTh TOHSATUSMHU: TIEpBas W BTOpas MPOU3BOIHBIC
(GbyHKUIMH, KacaTellbHas K rpaduKy QyHKIUY;

BEIYHCIIATH TTPOW3BOAHBIC CYMMBI, TIPOM3BEACHUS, YACTHOTO W KOMITO3HUIIHH
IBYX (DYHKITUH, 3HATH TPOU3BOIHBIC DIIEMEHTAPHBIX (DYHKITHH;

UCIIOJIb30BAaTh TEOMETPUUECKUN U (DU3UYECKUN CMBICI MPOU3BOJHOMN ISt
peleHus 3aau.

MHokecTBa M JIOTHKA:

CBOOOZIHO  ONEpUpPOBaTh  IMOHATUSIMU:  MHOXKECTBO, ONEpaluud  Hal
MHO>KECTBaMU;

UCTIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN armapar Jisi OMHUCAHUsI peabHBIX
MIPOIIECCOB U SIBJICHUH, TP PEIICHUH 33]1a4 U3 IPYTHX yUYECOHBIX MPEAMETOB;

CcBOOO/IHO OIEpUpPOBaTh IMOHATUSMU: OIpENeJeHUE, TeopeMa, ypaBHEHHE-
CJIEJICTBUE, CBOMCTBO MaTeMaTHUYECKOTO 00BEKTA, 10KA3aTEIbCTBO, PABHOCUIIbHBIC
ypaBHEHUS U HEPABEHCTBA.

K xonmy obOywyenus B 11 kiacce oOydaromuiics MHOJYYUT CIEIyIOIINE
npeaIMeTHbIe Pe3yabTaThl MO OTAETBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «AnreOpa u Havyajla MaTeMaTUYECKOTr0 aHaIU3a»:

Yuciia ¥ BBIYUCTICHUSA:

cBOOO/IHO ONIEPUPOBATH MOHATUSMU: HATYPAJIHLHOE U LEJI0E YUCIIO, MHOKECTBA
HATypPaJbHBIX U IEJIIX YHCEJI, UCTOIb30BaTh MPU3HAKU JIETUMOCTH LETBIX YHUCE,



HO/l u HOK HaTypanbHBIX 4YMCeN AJs PELICHHs 3a/1ad, MPUMEHSTh aJrOpUTM
EBxnuna;

cBOOOIHO ONEpUpOBaTh IMOHATHEM OCTAaTKa [0 MOAYJIO, 3alMChIBAaTh
HATypaJbHbIEC YNCIIA B PA3JIMYHBIX IIO3UIIMOHHBIX CHCTEMAX CUMCIICHHUS,

CBOOOJHO ONEpPUPOBATh MOHATUSAMH: KOMIUIEKCHOE YHUCIO M MHOXKECTBO
KOMIUIEKCHBIX YHCEJl, MPEACTABIATh KOMIUIEKCHBIE UYMCIa B alreOpandeckol u
TPUTOHOMETPUUYECKOH (hopMe, BBITIOIHATH apu(METHUECKUE ONepalii ¢ HUMHU U
n300paxaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHMs U HEPABEHCTBA:

CBOOO/IHO ONEpPUPOBATH MOHATUSAMU: HUPPALMOHAIBHBIE, IOKa3aTElbHbIE U
jJorapu(pMUUECKUe HEpPABEHCTBA, HAXOAUTb HUX PELIEHUS C  IOMOILBIO
PAaBHOCHJIBHBIX IIEPEXO/IOB;

OCYHIECTBJISITh OTOOpP KOpPHEM MpH pEUIEHUU TPUTOHOMETPUUECKOIO
YPaBHEHUS;

CBOOOJHO OINEpUPOBAaTh IMOHSATUEM TPUTOHOMETPUUECKOE HEPABEHCTBO,
OPUMEHATh HEoOXOoAuMble (OpPMyJNIbI  JUIsl  PEIICHHWS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

cBOOO/IHO ONEpHUPOBATh MOHATHAMH: CUCTEMAa U COBOKYITHOCTh YPaBHEHUN U
HEPABEHCTB, PABHOCWIIBHBIE CUCTEMBI U CUCTEMBI-CICACTBHS, HAXOAUTh PEIICHUS
CHUCTEMBI U COBOKYITHOCTEH PAllMOHAIBHBIX, HPPALMOHAJIBHBIX, TOKA3aTEIbHBIX U
Jorapu(pMUYECKUX YPaBHEHHUI U HEPABEHCTB;

permarb palrOHAJIbHBIE, VppalMOHaJIbHBIE, ITOKa3aTEeJIbHBIE,
jgorapupMuyeckue U TPUTOHOMETPUYECKHWE YpaBHEHUS] U  HEpPaBEHCTBA,
COZIeprKalllie MOYJIM U IIapaMeTpBhl;

OPUMEHATH TpaduiyecKue METOIbl JUIsl PELICHUS] YPaBHEHUM U HEPaBEHCTB, a
TaKXKe 3a/1a4 ¢ apaMeTpaMy;

MOJICJIUPOBATh peajbHbIE CUTyallMM Ha $3bIKE anreOpbl, COCTABISATH
BBIPDAXKEHUs, YPAaBHEHHUS, HEPABEHCTBA M HMX CHCTEMBI MO YCIOBHUIO 33/1a4H,
UCCJIENOBATh IOCTPOCHHBIE MOJIETM C HCIOJIb30BAHUEM alllapara anreopsl,
WHTEPIIPETUPOBATH ITI0JyYEHHBIN pPE3yJIbTarT.

DYyHKIUHN U TPAPUKHU:

CTpOUTHh TpaduKU KOMMO3UIMHU (GYHKIHUI C TOMOIIBI0 3JIEMEHTapHOTO
UCCJIEIOBAaHMSI U CBOMCTB KOMITO3ULIUU ABYX (DYHKIIHIA;

CTPOUTH F€OMETPUUECKUE 00pa3bl ypaBHEHUI U HEPABEHCTB HA KOOPIMHATHOM
IIJIOCKOCTH;

CBOOOJHO  OMNEpUPOBATh MOHATHSAMU: TpadUKU TPUTOHOMETPUUYECKUX

(yHKmii;



OPUMEHSTh (YHKIUM AJI1 MOJCIUPOBAHUS M HCCIENOBAHUS pealbHBIX
IPOLIECCOB.

Hauaja mareMaTH4eCKOr0 aHAJIM3A:

UCIIOJIb30BaTh NPOU3BOIHYIO JUISl UCCIIE0BaHUs (DYHKIIMM Ha MOHOTOHHOCTb
U DKCTPEMYMBI;

HaXOAHWTh HauOoJbIIee U HAaMMEHbIlIee 3HAaUeHUs (QYHKIIUN HEMPEpPhIBHON HA
OTPE3KE;

UCIIOJIB30BaTh IMPOU3BOJHYIO ISl HAXOXKJIECHHS HAWIy4ylIero peuieHus B
IPUKJIAJHBIX, B TOM YHCJIE COLMATIBHO-9KOHOMHUYECKHUX, 3a]1a4ax, U1l ONPEAeSICHUs
CKOPOCTH U YCKOpPEHUS Mpoliecca, 3aJaHHOro (hopMyIIioi min rpadukom;

CBOOO/IHO  ONEpUPOBATH MOHATUSAMHU: IE€PBOOOpA3Hasi, OINpeACIEHHBIN
WHTErpajl, HAXOAWTh IEPBOOOpA3HBIE AIEMEHTAPHBIX (PYHKIMHA M BBIYUCIATH
uHTerpai no gpopmyne Herotona-Jlelonuna;

HAXOJUTh IJIOLIAHN MIIOCKUX (PUTYp U OOBEMBI TEJl C TOMOILIBIO HHTETPaa;

UMETh TMPEJCTABICHUE O MATEMaTUYECKOM MOJCIUPOBAHUU HA IMpPUMEpE
cocraBieHus U pepeHnaIbHbIX YpaBHEHUH;

pemaTh MPUKIAAHBIE 33a4d, B TOM YHUCIE COLUMAIBHO-3KOHOMUYECKOIO H
($u3NYECKOT0 XapaKkTepa, CpeACTBAMU MAaTEMAaTUYECKOTO aHaIN3a.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoanyectBo yacoB
Ne JuaexkTpoHHble (HU(poBbHIE)
HaumeHoBaHue pa3aeioB M TeM IPOrpaMMBbl KoHTpoabHbIe
n/n Bcero o0pa3oBaTe/ibHbIE PeCypchbl
padoThI
MHOXeCTBO AeiC e celnl.
1 MH HECTBO A 11;1 PBITTEIBHDIR HHCE 24 1 https://resh.edu.ru/subject/lesson/4726/
HOTORICHDI. VallHONALHRIC YDABHEHIA 1 - https://resh.edu.ru/subject/lesson/4730/
HepaBeHCTBAa. CUCTEMBI TMHEWHBIX YpaBHEHHHA
5 Oynkuuu U rpaduku. CreneHHas GyHKIIHS C 12 1 httos://resh.edu.ru/
EJIBIM TTOKa3aTesIeM
3 Apudmerndeckuii KOpeHb N-0H CTENIEHHU. 15 1
HppanmonansHble ypaBHEHUS
4 [TokasarenpHas Gpynkmwms. [TokazareapHbIe 10 1
ypaBHEHHS
5 Jlorapudgmuueckas ynkuus. Jlorapupmuueckue 18 1
ypaBHEHUS
6 TpuronomeTpruueckue BIpaXKEHUs U ypPaBHEHUS 22 1
7 [TocnenoBaTenbHOCTH U IPOTPECCUH 10 1
8 HenpepsiBabie Gpynkiun. [Iponssonnas 20 1
9 [ToBTOpeHue, 0600IIEHNEe, CUCTEMATH3AIIMS 3HAHUN 5 1
OBHIEE KOJIMYECTBO YACOB 11O 136 9
IMPOI'PAMME



https://resh.edu.ru/subject/lesson/4726/
https://resh.edu.ru/subject/lesson/4730/
https://resh.edu.ru/

11 KJIACC

KosaunyecTBO 4acoB DJIeKTPOHHbBbIE
Ne (undgposBbie)
o/ HaumeHoBaHue pa3aesioB M TeM NPOrPaMMBbl Beero KonTtposabHuble 06pazoBATENLHEIE
padoThI pecypenI
HccnenoBanue GyHKIHA ¢ TOMOIIBIO TIPOU3BOIHOMN 22 https://resh.edu.ru/
ITepBooOpasHast 1 HHTETpaI 12
3 I'padpuxu TPUTOHOMETPUUYECKUX (byHKINH. 14 1
TpuronomeTpuyecKkre HEpaBeHCTBA
4 HppanmonanbsHeie, MOKa3aTeIbHbIe u 24 1
norapuMuyecKre HepaBeHCTBA
KomMriekcHbie yrcna 10
HatypanbHble 1 1enbie yrcia 10
7 Cucremsl palroHaIbHbIX, UPpaAIMOHATIBHBIX 12 1
MOKa3aTeNbHBIX U JTOTapU(PMUUECKUX YPaBHEHUN
8 3amauu ¢ mapaMeTpaMu 16
9 [ToBTOpeHue, 06001IeHNE, cCUCTEeMaTH3aIUs 3HAHUI 16
OBUHIEE KOJIMYECTBO YACOB 110 TIPOTPAMME 136 9



https://resh.edu.ru/

HOYPOYHOE INIVIAHUPOBAHUE

10 KJIACC
KoandecTBo yacoB
Ne DJIeKTPOHHBbIE HU(POBHIE
Tema ypoka KonTpoabHbl
n/n Bcero o0pa3oBaTe/ibHbIE PecypcChl
e padoThI
1 MHOX€ECTBO, ONIEpalM¥ HaJ MHOXECTBAMH U HX 1 https://distant.msu.ru/
CBOMCTBa
https://www.yaklass.ru/p/matematik
a-pro/2-uroven/mnozhestva-i-
o operatcii-nad-nimi-

2 Jluarpammbt Jiinepa-Benna 1 7181225/diagramma-eilera-venna-
znaki-i-7210565/re-85cad608-8ada-
408f-8e95-e40cc6e05e05
https://infourok.ru/uchebnometodich

3 [IpuMeHeHne TeOpPETUKO-MHOKECTBEHHOTO aIapara 1 eskoe-posobie-shornik-zadach-po-

JUISL peuIeHus 3a1a4 teorii-mnozhestv-2499303.html
PammonanbHeie qucIa. OOBIKHOBEHHBIE u .
https://urok.1sept.ru/articles/589850

4 JECATUYHBIE  JpOOH, TMPOIEHTHI, OECKOHEUYHBIC 1

MePUOINYECKHE 1podu
PanmonannHBIC YHCa. OOBIKHOBEHHBIE " .
https://urok.1sept.ru/articles/589850

5 JeCSITUUHbIE JApOOW, TMPOLEHTH, OeCKOHEUHbIe 1

epUoaNIecKue Jpoou
https://uchitelya.com/matematika/107
[Ipumenenue npobel W MPOLEHTOB Il PELICHUS 017_-met0dIcheskava-razrapotka-
6 1 razlichnye-sposoby-resheniya-zadach-
MPUKJIATHBIX 3a/1a4
na-procenty.html



https://distant.msu.ru/
https://www.yaklass.ru/p/matematika-pro/2-uroven/mnozhestva-i-operatcii-nad-nimi-7181225/diagramma-eilera-venna-znaki-i-7210565/re-85cad608-8ada-408f-8e95-e40cc6e05e05
https://www.yaklass.ru/p/matematika-pro/2-uroven/mnozhestva-i-operatcii-nad-nimi-7181225/diagramma-eilera-venna-znaki-i-7210565/re-85cad608-8ada-408f-8e95-e40cc6e05e05
https://www.yaklass.ru/p/matematika-pro/2-uroven/mnozhestva-i-operatcii-nad-nimi-7181225/diagramma-eilera-venna-znaki-i-7210565/re-85cad608-8ada-408f-8e95-e40cc6e05e05
https://www.yaklass.ru/p/matematika-pro/2-uroven/mnozhestva-i-operatcii-nad-nimi-7181225/diagramma-eilera-venna-znaki-i-7210565/re-85cad608-8ada-408f-8e95-e40cc6e05e05
https://www.yaklass.ru/p/matematika-pro/2-uroven/mnozhestva-i-operatcii-nad-nimi-7181225/diagramma-eilera-venna-znaki-i-7210565/re-85cad608-8ada-408f-8e95-e40cc6e05e05
https://www.yaklass.ru/p/matematika-pro/2-uroven/mnozhestva-i-operatcii-nad-nimi-7181225/diagramma-eilera-venna-znaki-i-7210565/re-85cad608-8ada-408f-8e95-e40cc6e05e05
https://infourok.ru/uchebnometodicheskoe-posobie-sbornik-zadach-po-teorii-mnozhestv-2499303.html
https://infourok.ru/uchebnometodicheskoe-posobie-sbornik-zadach-po-teorii-mnozhestv-2499303.html
https://infourok.ru/uchebnometodicheskoe-posobie-sbornik-zadach-po-teorii-mnozhestv-2499303.html
https://urok.1sept.ru/articles/589850
https://urok.1sept.ru/articles/589850
https://uchitelya.com/matematika/107017-metodicheskaya-razrabotka-razlichnye-sposoby-resheniya-zadach-na-procenty.html
https://uchitelya.com/matematika/107017-metodicheskaya-razrabotka-razlichnye-sposoby-resheniya-zadach-na-procenty.html
https://uchitelya.com/matematika/107017-metodicheskaya-razrabotka-razlichnye-sposoby-resheniya-zadach-na-procenty.html
https://uchitelya.com/matematika/107017-metodicheskaya-razrabotka-razlichnye-sposoby-resheniya-zadach-na-procenty.html

[Tpumenenune npobel W MPOLEHTOB Il PEIICHHS

https://uchitelya.com/matematika/107

017-metodicheskaya-razrabotka-

7 NPUKTAHBIX 38124 razlichnye-sposoby-resheniya-zadach-
na-procenty.html
J_—[eﬁCTBHTeHBHHe ypca PanpoHabHbIE " https://resh.edu.ru/subject/lesson/4730/consp
8 ' ect/149072/
HppalUOHAIIbHBIC YKCIIa
ApH(bMeTquCKHe olepauu ¢ JeHCTBUTEIBHBIMH https://resh.edu.ru/subject/lesson/4730/consp
9 ect/149072/
qycIaMu
https://uchitelya.com/algebra/10332
6-plan-konspekt-uroka-modul-

10 Monyib JECTBUTEIBHOIO YUCIIA U €T0 CBOWCTBA chisla-uravneniya-i-neravenstva-
soderzhaschie-znak-modulya-10-
klass.html

) https://nsportal.ru/shkola/matematika/library/

11 [TpubnuxEHHBIC BRIYUCIICHNUS, TPABHUIIA OKPYTIICHUS, 2018/09/28/urok-no34-deystvitelnye-chisla-

NPHUKUIKA U OIIEHKA Pe3yIbTaTa BEIYUCICHHI priblizhennye-vychisleniya
https://resh.edu.ru/tv-
OCHOBHBIE METOJBI PEIICHUs] IENIbIX H JPOOHO- P ;
12 . program/archive/409
palMOHAIBHBIX YPaBHEHUN U HEPABEHCTB
https://resh.edu.ru/tv-
13 OcCHOBHbIE METOJbl pEIIEHUs LENbIX U APOOHO- program/archive/409
palMOHAIBHBIX YPaBHEHUN U HEPABEHCTB
https://resh.edu.ru/tv-
14 OcCHOBHBIE METOJBI pEIICHUs IEeNbIX U APOOHO- program/archive/409

panMoHaNbHBIX YPAaBHEHUI U HEPABEHCTB
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MHorowieHsl OT OJIHOW IIepeMEeHHOHN. J[leneHue

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

15 MHOTO4YJICHAa Ha MHOTOWIEH C OCTaTKoM. Teopema ect/158732/
besy
16 MHuorounensl ¢ enbiMu kodhunmentamu. Teopema https://urok.1sept.ru/articles/521321
Buera
https://resh.edu.ru/subject/lesson/3812/c
17 Pemenue cucrem JIMHEHHBIX ypaBHEHUI onspect/158949/
https://resh.edu.ru/subject/lesson/3812/c
18 Pemrenne cucreM TMHEHHBIX YpaBHEHUN onspect/158949/
https://swsu.ru/structura/up/fivt/kvm
M . . /_pos_matricy.pdf
aTpulla  CHUCTEMbl  JIMHEMHBIX  YpaBHEHH. ) L
19 Onpenenurens MaTPUIBI 2X2, €ro TeOMETPUICCKHMA https://SIbl_ec.ru/_n?atematlka/llnelnav
. ’ a-algebra-i-analiticheskaya-
CMBICJI M1 CBOMCTBA; BBIYUCIICHHUE €r0 3HAYCHUS cometriva
https://swsu.ru/structura/up/fivt/kvm
/_pos_matricy.pdf
20 Ornpenenurens MaTpuilbl 2X2, €ro reoMeTpUIeCKui https://siblec.ru/matematika/linejnay
CMBICJI M1 CBOMCTBA; BBIUMCIICHHUE €r0 3HAUCHUS a-algebra-i-analiticheskaya-
geometriya
https://swsu.ru/structura/up/fivt/kvm
/_pos_matricy.pdf
21 [IpuMeHeHne onpeaenuTens Uisl peIeHUus CHCTEMBI https://siblec.ru/matematika/linejnay

JINHEMHBIX YpaBHEHUHN

a-algebra-i-analiticheskaya-
geometriya
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Pemenue nmpukimamHbIX 3a7a4 C MOMOIIBIO CHCTEMBI

https://multiurok.ru/files/reshenie-
prikladnykh-zadach-s-pomoshchiu-

22 . N i
JINHEMHBIX YpaBHEHUH sistemy-u.html
https://multiurok.ru/files/reshenie-
23 Pemenne npuknagHbeIX 3aa4 C OMOILBK CHCTEMBI prikladnykh-zadach-s-pomoshchiu-
JIMHEWHBIX YPABHEHUN sistemy-u.html
KoHnTtpoJubHas padora Nel 1no TEMe
24 "PauMoHa/IbHbIe YPABHEHHSI M HepPaBeHCTBA.
Cucrembl JTUHEeHHBIX ypaBHeHHH'"
https://xn--80aaasqmjacq0cd6n.xn--
AHanu3 KOHTPOJIbHON paboThl. DYHKIHMS, CIOCOOBI plai/ru/theory/view/Matematicheskij-
25 3amanusi QyHkuuu. B3aumHO oOpaTHble (YHKIUH. analiz/Funktcii-i-ih-svojstva-
Kommosurus ¢yHKIMi Obratnaya-funktciya-Kompozitciya/
https://xn--80aaasqmjacgqOcd6n.xn--
I'paduk PyHkuu. dnemeHTapHbIe MPEOOpPa3OBaAHUS Dla'_/ ruf theorv_/_ V_'e_W/ Maj[ematlchesku-
26 y analiz/Funkicii-i-ih-svojstva-
rpadukoB pyHKUINH . -
Obratnaya-funktciya-Kompozitciya/
OO6nacTh ompeneneHUss U MHOXKECTBO 3HAYCHH .
https://urok.1sept.ru/articles/649639
27 ¢yakmun. Hymn  ¢yskuuu.  I[IpomexyTku 3HaK
MOCTOSIHCTBA
N n https://studfile.net/preview/7750043/
Uérnble u Heu€THble ¢yHKUH. [lepuoanueckue
28 page:2/
¢dbyskuu. [IpoMexxyTKu MOHOTOHHOCTH (PYHKIIUU
29 MaxkcumyMbl 1 MUHUMYMBI pyHKIIMH. Hanbonbmee u https://resh.edu.ru/subject/lesson/611

HauMMCHBIICC 3HAUCHUEC q)YHKI_[I/II/I Ha MPOMEKYTKE

5/conspect/36345/
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https://skysmart.ru/articles/mathemat
ic/nahozhdeniya-naibolshego-i-
naimenshego-znacheniya-funkcii

JluneiliHasi, KBagpaTU4Has H JPOOHO-THHEHHAas

https://resh.edu.ru/subject/lesson/517

30 5/conspect/326684/
byHKITII
https://resh.edu.ru/subject/lesson/5175
31 ONEMEHTapHOE  HUCCIIENOBAaHUE M IIOCTPOCHHE [conspect/326684/
rpaduKoB 3TUX HYHKIUI
https://resh.edu.ru/subject/lesson/5175
39 DOneMeHTapHOE  MCCIEOBaHHE M IOCTPOCHHE [conspect/326684/
rpaduKoB 3TUX HYHKLIUH
https://resh.edu.ru/subject/lesson/257
33 CrerneHs ¢ 1enbIM IToKka3zaTenaeM. bunom Herotona 6/start/
https://resh.edu.ru/subject/lesson/257
34 CrerneHs ¢ 1enbIM IToKka3zaTenaeM. bunom Herotona 6/start/
CrencHmas (yHKIEA ¢ HATYDATGHEM H IIETBIM https://resh.edu.ru/subject/lesson/554
35 yH . P 0/conspect/326999/
nokaszareneM. E€ cBoiicTBa u rpaduk
36 Konrpoabnas padora Ne2 nmo teme "CreneHnasi
¢ynkuus. E€ ceoiictBa u rpadpux"
https://resh.edu.ru/subject/lesson/5498
37 AHanu3 KOHTPOJBHOM paboThl. ApudmeTHueckuit [conspect/272541/

KOPEHb HAaTypaJIbHON CTETIEHU U €r0 CBOKCTBA
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Apudmerrndeckuii KOpeHb HATYPAIBHOW CTENEHU U

https://resh.edu.ru/subject/lesson/5498
[conspect/272541/

38 .
€ro CBOMCTBA
https://resh.edu.ru/subject/lesson/5138
39 I[IpeoOpazoBanms YHCIIOBBIX BBIPAKEHUIA, [train/200460/
COJIEpIKAIINX CTENICHU U KOPHU
https://resh.edu.ru/subject/lesson/5138
40 I[Ipeo6pazoBanus YHCIIOBBIX BBIPKEHUIH, [train/200460/
COJIEPIKAINX CTENEHU U KOPHU
T (T SU—— YHCIIOBBIX B — https://resh.edu.ru/subject/lesson/513
41 beoop p ’ 8/train/200460/
COJIEPIKAINX CTENEHU U KOPHU
https://resh.edu.ru/subject/lesson/5569
1 WppaunoHanbHele  ypaBHeHHS. OCHOBHBIE METOIbI [conspect/159262/
PEIleHNs] UPPALMOHATBHBIX yPaBHEHHMH
https://resh.edu.ru/subject/lesson/5569
43 Hpparmonansaeie  ypaBHeHHss. OCHOBHBIE METOJIBI [conspect/159262/
PEIeHNs] UPPALMOHATBHBIX yPaBHEHHI
https://resh.edu.ru/subject/lesson/5569
" UpparmonaneHble  ypaBHEHHS. OCHOBHBIE METOJbI /conspect/159262/

pelIeHNs UPPALMOHATIBHBIX YpaBHEHUI
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https://egemaximum.ru/ravnosilnye-

45 PaBHocunbHBIC nepexoabl peuIcHnn perexodv_v_irracionamyx_
HPppalMOHAIIbHBIX YPaBHEHUI uravneniyax/
https://egemaximum.ru/ravnosilnye-
46 PaBHocunbHBIE IepexXoabl peICHNN perexodv_v_i rracional nyx-
HPppalMOHAIIbHBIX YPaBHEHUI uravneniyax/
https://egemaximum.ru/ravnosilnye-
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CpoiictBa u rpaduk KOpPHS N-Off CTEMEHH Kak pokazatelem-korni-stepennye-
HOKa3aTeleM stepeni-11554
https://www.yaklass.ru/p/algebra/10-
klass/stepeni-s-ratcionalnym-
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IIOKa3aTcjIeM

stepeni-11554
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Kountpoabsnasa padora Ne3 no teme "CBoiicTBa n

51 rpaguk KOpHs N-oii crenenn. UppanmoHaabHbie
ypaBHeHus"
https://resh.edu.ru/subject/lesson/4729
5 Anamu3  KOHTponbHOH  paborel. CremeHp ¢ [conspect/159012/
palMOHAIbHBIM MTOKA3aTeeM U €€ CBOMCTBA
https://resh.edu.ru/subject/lesson/4729
53 CTeneHb C PpAIMOHATBHBIM MOKa3aTeleM M e /conspect/159012/
CBOICTBa
https://resh.edu.ru/subject/lesson/4729
54 Crenenb C palMOHAJBHBIM IIOKa3areaeM U eé /conspect/159012/
CBOMCTBa
https://resh.edu.ru/subject/lesson/384
55 IToka3zarenbHast GyHKIMS, €€ cBOICTBA U rpaduk 1/conspect/225572/
https://uchitelya.com/algebra/25672-
konspekt-uroka-funkcionalno-
56 Hcnonp3oBanue rpa(bI/IKa q)yHKHI/II/I IJI1 pCHICHUA qraﬁCheskiv_metod_resheniva_
ypaBHEHUU logarifmicheskih-i-pokazatelnyh-
uravneniy-10-klass.html
https://uchitelya.com/algebra/25672-
konspekt-uroka-funkcionalno-
57 Hcnonb3oBanue Fpa(bI/IKa (I)YHK]_II/II/I AJI1 pCHICHUA qraﬁCheskiy_metod_resheniva_

YpaBHEHUH

logarifmicheskih-i-pokazatelnyh-
uravneniy-10-klass.html
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pElIeHUs TOKa3aTeIbHbIX YPaBHEHUI
https://resh.edu.ru/subject/lesson/5627
59 [MokasarenpHble  ypaBHeHHsl. OCHOBHBIE METOJBI [conspect/159320/
pEelIeHUs TOKa3aTeIbHbIX YPaBHEHUI
https://resh.edu.ru/subject/lesson/5627
60 [MokasarenpHble  ypaBHeHHsi. OCHOBHBIE METOJBI /conspect/159320/
pCI_I_IeHI/ISI ITOKA3aTCIIbHBIX ypaBHCHI/Iﬁ
KoHnTtpoJubHas padora Neq 1no TEMe
61 "IlokazareabHass (Qynkumusa. IlokasareiabHble
ypaBHeHus'"
AHAMM3 KOHTPOJNBHOH paGoTer. Jlorapubm wmcna. https://resh.edu.ru/subject/lesson/5753
62 Croif Jconspect/272573/
BOMCTBa Jorapupma
https://resh.edu.ru/subject/lesson/5753
63 Jlorapudm uucna. CoiicTa Jorapugma /conspect/272573/
https://resh.edu.ru/subject/lesson/575
64 Jlorapudm uncna. CoiicTBa norapupma 3/conspect/272573/
https://resh.edu.ru/subject/lesson/3823
65 JlecsaTHuHBIC U HATYpaJIbHBIE JTOTAPHUPMBI [start/198625/
https://resh.edu.ru/subject/lesson/3823
66 JlecsiTHUHBIC U HATYPAJbHBIC JTOTAPH(PMBI /start/198625/
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otkrytyy-urok-preobrazovaniya-

logarifmicheskih-vyrazheniy-11-

klass.html
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[IpeobpazoBanue BBIPAKCHHUIA, COZIepIKaIlINX
sorapudmbl

ITpeoGpazoBanue BBIPKECHUH, coZepIKaIIIX
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otkrytyy-urok-preobrazovaniya-
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otkrytyy-urok-preobrazovaniya-
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Jlorapudmuueckas GyHKIuUs, €€ CBOWCTBA U TpaduK

Jlorapudpmuueckas pyHkuus, €€ CBOUCTBA U TpauK

https://www.yaklass.ru/p/algebra/11-
klass/logarifmy-pokazatelnaia-i-
logarifmicheskaia-funktcii-
9160/svoistva-logarifmicheskoi-
funktcii-i-ee-grafik-9167/re-
ec4dece9-1c52-4123-8e5d-
f460c69d83h8

https://resh.edu.ru/subject/lesson/383
4/conspect/198655/
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YpaBHEHUI

https://uchitelya.com/algebra/25672-

konspekt-uroka-funkcionalno-

graficheskiy-metod-resheniya-

logarifmicheskih-i-pokazatelnyh-

uravneniy-10-klass.html
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Hcnonb3oBanue rpaduka (GyHKIUU AT PELICHHS

https://uchitelya.com/algebra/25672-
konspekt-uroka-funkcionalno-
graficheskiy-metod-resheniya-
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YpPaBHCHUHU logarifmicheskih-i-pokazatelnyh-
uravneniy-10-klass.html
https://resh.edu.ru/subject/lesson/4732

74 Jlorapudpmuueckue ypaBHeHusi. OCHOBHBIE METOJIBI [conspect/198841/

pelnieHus JorapuMUIECKUX YPaBHCHHIMA

https://resh.edu.ru/subject/lesson/4732
75 Jlorapudmuueckue ypaBHeHus. OCHOBHBIE METOJIbI [conspect/198841/
pelieHus JorapuMUIecKux ypaBHEHHIHA
https://resh.edu.ru/subject/lesson/4732
26 Jlorapudmuueckue ypaBHeHHS. OCHOBHBIE METOIbI [conspect/198841/
penieHus JorapupMUIECKUX yPpaBHEHHI
77 PaBHocunbHbIe MepexXOabl B peleHnun https://urok.1sept.ru/articles/569331
Jorapu(PMUYECKUX YpaBHEHUM
https://urok.1sept.ru/articles/569331

78 PaBHOCHIIbHBIE TIePEXOIBI B petieHun

Jorapu(PMUYECKUX YpaBHEHUM

KonTpouabnas pabdora NeS 1no TEMe
79 "Jlorapupmuueckasn ¢pyHKuus.

Jlorapudgmnyeckune ypapHenus"

AHANH3 KOHTPONBHOH paGoThl. CHHYC, KOCHHYC, https://resh.edu.ru/subject/lesson/4735
80 /main/199278/

TAHI'C€HC U KOTAHI'€HC YUCJIOBOI'O apryMmeHTa
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CI/IHYC, KOCHHYC, TAHI'CHC U KOTAaHTCHC YHCIIOBOI'O

https://resh.edu.ru/subject/lesson/4735
/main/199278/
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aprymeHTa
https://interneturok.ru/lesson/algebra/
ApKCHHYC, apKKOCHHYC W apKTaHI€HC YHCIIOBOI'O 11-klass/ bz_adachl-lz-feqeb/ u_rok-9-
82 obratnye-trigonometricheskie-
aprymeHTa " .
funktsii-teoriya
https://interneturok.ru/lesson/algebra/
ApKCHHYC, apKKOCHMHYC U apKTaHI€HC YHCIOBOIO 11-Klass/ bZ_a‘daCth'?QEb/ u_rok—9—
83 obratnye-trigonometricheskie-
aprymeHTa . .
funktsii-teoriya
| https://www.yaklass.ru/p/algebra/10-
klass/sinus-i-kosinus-tangens-i-
kotangens-svoistva-i-grafiki-
Tpuronomerpuueckasi OKpPYXKHOCTb, OIpEIEIECHUE trigonometricheski -
84 TPUTOHOMETPUUECKUX byHKIMI YHCIIOBOTO 10781/nakhozhdenie-znachenii-
apryMeHra sinusa-i-kosinusa-tangensa-i-
kotangensa-10880/re-37cee82a-6569-
43ec-9dch-f4dd50a2df83
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T klass/sinus-i-kosinus-tangens-i-
PUTOHOMETpPUYECKasi OKPYKHOCTb, OIpPEAECICHUE - - e
85 TPUTOHOMETPUIECKUX byHKIHI YHCJIOBOTO Kolanyzris-svolstvai-grafiki-
p P YHKI trigonometricheski -
aprymeHTa 10781/nakhozhdenie-znachenii-

sinusa-i-kosinusa-tangensa-i-
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OcCHOBHBIE TPUTOHOMETPUYECKHE POPMYJIBI

https://zaochnik-
com.com/spravochnik/matematika/trig
onometrija/osnovnye-
trigonometricheskie-formuly/
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OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITHI

OcCHOBHbBIE TPUTOHOMETpUYECKHE (HOPMYITbI

https://zaochnik-
com.com/spravochnik/matematika/trig
onometrija/osnovnye-
trigonometricheskie-formuly/

| https://zaochnik-

com.com/spravochnik/matematika/trig
onometrija/osnovnye-
trigonometricheskie-formuly/
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OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITHI

[IpeoOpazoBaHre TPUTOHOMETPUUSCKUX BBIPAKECHUN

https://zaochnik-
com.com/spravochnik/matematika/trig
onometrija/osnovnye-
trigonometricheskie-formuly/

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

/conspect/199617/

91

[Ipeobpa3oBaHne TPUTOHOMETPUUYECKUX BBIPAKEHUN

https://resh.edu.ru/subject/lesson/4324
/conspect/199617/

92

[IpeobOpazoBanmre TPUTOHOMETPHUUECKUX BBHIPAKECHHI

https://resh.edu.ru/subject/lesson/4324
/conspect/199617/
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93 [IpeobOpazoBanye TPUTOHOMETPUUICCKUX BBIPAKCHUM
https://resh.edu.ru/subject/lesson/6320
/conspect/200019/
94 Pemenne TpuroHOMeTpU4ECKUX YpaBHEHUN
https://resh.edu.ru/subject/lesson/6320
/conspect/200019/
95 Perenue TpuroHoMeTpuueCKuX ypaBHEHUM
| https://resh.edu.ru/subject/lesson/6320
/conspect/200019/
96 Perrenne TpUroHOMETPHUUECKUX YpaBHEHHUN
| https://resh.edu.ru/subject/lesson/6320
/conspect/200019/
97 Pemrenue TpuroHoMeTpruUECKUX ypaBHEHUM
https://resh.edu.ru/subject/lesson/6320
/conspect/200019/
98 Perrenre TpUroHoMeTpUUECKUX YpaBHEHUM
https://resh.edu.ru/subject/lesson/6320
99 Pemrenue TpuroHoMeTpuUECKUX ypaBHEHUM /conspect/200019/
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100 Pemenue TpuroHOMeTpUYECKUX YpaBHCHUM

KonTpoabHas padora Ne6 mno TeMe
101 "TpuronomMerpuvecKue BbIPa:KeHU S U

TPUTOHOMETPHYECKHEe ypaBHeHus "

Ananms KOHTPOJIBHOMH paboTHI. )

ToC/Ie10BATEBHOCTH CLOCOGLL saxanms https://urok.1sept.ru/articles/653122
102 N _ https://urok.1sept.ru/articles/516252

nocnefoBareabHocTell.  Meron  MaTeMaTuyeckoi

WHIYKIHH

MoHOTOHHEIE n OI'PaHUYCHHBIC

P http://mathportal.net/

103 nocieaoBarenbHoCTH. MicTopus aHanm3a 6ECKOHEUHO

MaJbIX
104 Apudmerrueckas mporpeccust hitps://resh.edu.ru/
105 I'eomeTprueckas nporpeccus hitps: /resh.edu.r/
106 beckoneuno yObIBaroIas reoMeTpuYecKas https://resh.edu.ru/

nporpeccust

. . https://resh.edu.ru/

107 CyMMa OeCKOHEUHO YOBIBAIOIICH T€OMETPUUYECKON

MPOTPECCUH

https://infourok.ru/prezentaciya-k-

108 JIuHEeNHbIl U 3KCNOHEHIMaIbHbIA pocT. Yucno e. uroku-algebry-v-9-klasse-linejnyj-i-

dopmyJia CIOKHBIX TPOLICHTOB

eksponencialnyj-rost-6559413.html
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https://resh.edu.ru/subject/lesson/522
3/conspect/326716/

JluHelHbIl U 3KCMOHEHIMaIbHbIA pocT. Yucno e.

https://infourok.ru/prezentaciya-k-
uroku-algebry-v-9-klasse-linejnyj-i-
eksponencialnyj-rost-6559413.html

109
@opMyna CIIOKHEIX IIPOLEHTOB https://resh.edu.ru/subject/lesson/522
3/conspect/326716/
https://xn--jlahfl.xn--
plai/library/prakticheskoe primenen
ie_progressij_004625.html
110 Hcnonbs3oBaHue NpoOrpeccuu AJis pelieHus: peaibHbIX
3a7a4 PUKIIAJHOIO Xapakrepa https://nsportal.ru/shkola/algebra/libr
ary/2018/09/24/progressii-pri-
reshenii-prikladnyh-zadach
111 KonTpoabnas padora Ne7 no TEMe
"IlocienoBaTeJbHOCTH U NIporpeccun’
112 AHanmu3 KOHTPOJBHOW paboTel. HemnpepsiBHBIE https://urok.1sept.ru/articles/211285
(GyHKINU ¥ X CBOMCTBA
https://xn--24-6kcaa2awqgnc8dd.xn--
. plai/kak-najti-asimptoty-
113 Touka pa3pbiBa. ACUMITOTHI IpadUKOB PyHKINN funkcii.html
https://1cov-edu.ru/mat-
. o analiz/nepreryvnost-funktsii/na-
114 CaoiicTBa (hyHKIMI HETIPEPHIBHBIX Ha OTPE3Ke

otrezke/
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https://1cov-edu.ru/mat-
analiz/nepreryvnost-funktsii/na-

115 CaoiicTBa (yHKIIMIT HETIPEPHIBHBIX HAa OTPE3KE otrezke/
https://urok.1sept.ru/articles/630859
116 Meroa HHTEPBAJIOB ISl pEIICHUS HEPABEHCTB
https://uchitelya.com/matematika/10
3462-otkrytyy-urok-reshenie-
117 MeTto MHTEpPBAJIOB ISl pEIIEHNS HEPABEHCTB
neravenstv-s-odnoy-
peremennoy.html
118 M https://infourok.ru/urok_algebry v
€TO I/IHTepBaJ'IOB HJIA pGH_IeHI/ISI HepaBCHCTB 10 klasse Do teme-417275.htm
119 [IpuMeHEHHE CBOWMCTB HEMPEPBIBHBIX (DYHKITUH TSI https://resh.edu.ru/
peleHus 3a1a4 https://www.yaklass.ru/
120 [IpuMeHEeHHE CBOMCTB HEMPEPBIBHBIX (DYHKITUH TSI https://resh.edu.ru/
pelIeHus 3a1a4 https://www.yaklass.ru/
https://mathus.ru/math/der.pdf
121 [lepBas u BTOpasi NpoU3BOAHbBIE PYHKIIUH
https://resh.edu.ru/subject/lesson/3976
192 Onpenenenue, reoMeTpHYECKHil CMBICTT /conspect/201103/
MIPOU3BOIHOM
https://resh.edu.ru/subject/lesson/3976
[conspect/201103/
123 Onpenenenne, GU3NYSCKUN CMBICI POU3BOTHOM
https://skysmart.ru/articles/mathemati
124 YpaBHeHHE KacaTeIbHOU K TpapuKy GyHKIIUN cluravnenie-kasatelnoj-k-grafiku-

funkcii
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https://skysmart.ru/articles/mathemati
c/uravnenie-kasatelnoj-k-grafiku-

125 VYpaBHeHHE KacaTenbHOU K TpapuKy GyHKIUN funkeii
unkcii
https://resh.edu.ru/subject/lesson/6114
126 [Ipou3BoHbIC 35IeMEHTAPHBIX (DYHKITHI /conspect/201072/
https://resh.edu.ru/subject/lesson/6114
127 [Tpon3BoIHBIC AIEMEHTAPHBIX (PYHKIIHN /conspect/201072/
https://resh.edu.ru/subject/lesson/3954
128 [Ipou3BoaHAs CYMMBI, IIPOU3BENCHHS, YACTHOTO H [conspect/201010/
KOMITO3UIIUHU (PYHKITUIA
IIpOM3BOMHAS CYMMBI, MpOM3BETCHNS, YACTHOTO M https://resh.edu.ru/subject/lesson/3954
129 . /conspect/201010/
KOMITO3UIIUHU (PYHKITUIA
IIpOM3BONHAS CYMMBI, TPOM3BENEHUS, YACTHOTO H https://resh.edu.ru/subject/lesson/3954
130 N /conspect/201010/
KOMITO3UIIUHU (YHKITHH
131 Koutpoabnas paGora Ne 8 mo Teme
"IlpousBognas"
132 AHanu3  KOHTpoibHOM  pabotbl.  [loBTOpeHwme, https://resh.edu.ru/
00001eHne, cucTemMaru3aiys 3HaHuil: "YpaBHeHus" https://www.yaklass.ru/
133 [ToBTOpenue, 0600IIEHNE, CUCTEMATH3AlAS 3HAHUM: https://resh.edu.ru/
"OyHKIMN" https://www.yaklass.ru/
https://resh.edu.ru/
134 Hrorosasi koHTpoIbHaAsi paboTa Ne9 httos://www.vaklass.ru/
AHanu3  KOHTponbHOW  paboTsl.  I[loBTOpEHwue, https://resh.edu.ru/
135 .
000011IeHNEe, CHCTEMATH3AIMS 3HAHUH https://www.yaklass.ru/
136 [ToBTOpEeHME, 0000IIEHNE, CHCTEMAaTH3aINsT 3HAHUN https://resh.edu.ru/
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https://www.yaklass.ru/

11 KJIACC

KoanyecTBo 4acoB

Ne JIeKTPOHHBbIE U(PPOBHIE
n/n Tewa ypoxa Bcero Kontpoasusre o0pa3oBaTe/bHbIE PeCypChl
padoTshI
1 [IpumeneHne Npou3BOJHOM K UCCIIEAOBAHUIO (DYHKITHIA 1
Ha MOHOTOHHOCTB ¥ 3KCTPEMYMBI
9 [TpumeHeHme MPOU3BOTHOM K UCCIICAOBAHUIO (DYHKITHIA 1
Ha MOHOTOHHOCTB ¥ 3KCTPEMYMBI
3 [TprMeHeHne NPOU3BOAHOM K UCCIE0BAaHUIO (DYHKIIMH 1
Ha MOHOTOHHOCTb U DKCTPEMYMBI
4 [TpumeneHne MpOoU3BOTHOM K UCCIICAOBAHUIO (DYHKITHIA 1
Ha MOHOTOHHOCTB ¥ DKCTPEMYMBI
5 [TprMeHeHHe NPOU3BOJHOM K UCCIIETOBAHUIO (DYHKIIMIA 1
Ha MOHOTOHHOCTB ¥ 3KCTPEMYMBI
5 [TprMeHeHne NPOU3BOAHOM K UCCIETOBAaHUIO (DYHKIIMH 1
Ha MOHOTOHHOCTB U 3KCTPEMYMBI
7 Haxoxaenne HanbobIIer0 1 HAUMEHBIIETO 3HAYSHUSI 1
HEeNpepbhIBHON (YHKIIUU HA OTPE3Ke
8 Haxosxnenne HauOoJbIIero 1 HAMMEHBIIEro 3HaYeHUs 1
HEenpepbhIBHON (YHKIIUU HA OTPE3Ke
9 Haxosxnenne HauOoJbIIEro 1 HaMMEHBIIIEro 3HaYeHUs 1
HENpepbIBHON (PYHKIIUU HA OTPE3Ke
10 HaxoxaeHne HanOobIIero U HAMMEHBIIETO 3HaYSHUS 1
HenpepbrIBHON (YHKIIUU HA OTPE3Ke
11 HaxoxxeHre HaubobIIero 1 HAMMEHBIIETO 3HAYSHUS 1

HEenpepbrIBHON (YHKIIUU HA OTPE3Ke




HaXO)KI[eHI/Ie HanOOJIBIIECIT0 ¥ HANMEHBILIETO 3HAYCHUS

12 HENpephIBHON (DYHKIIUU HA OTPE3Ke

13 [Ipumenenne MPOU3BOJAHOMN s HaXO0XJICHUSI
HAWJIY4IlIEero peleHus B IPUKIIAIHbIX 3a/1a4ax

14 IIpumMeHeHne  OPOU3BOAHOW  JII  HAXOXKIACHUSA
HaWJIy4lIero pelieHys B IPUKIAAHbIX 3aa4ax
IIpumenenne  TPOM3BOJHOW Il  ONPEACIICHUSA

15 CKOPOCTM M  YCKOPEHHs Ipouecca, 3aJaHHOro
dbopmynoit unu rpadpukom
Ilpumenenre  TPOM3BOJHOW It  ONPEACIICHUS

16 CKOPOCTM M  YCKOpEHHs IIpolecca, 3aJaHHOTO
dbopMyIoi uiu rpaduKoM

17 Komnoszumus ¢pyHkimii

18 Komnosunus ¢pyHknumit

19 Komnosunus ¢pyHknumit

20 I'eomeTprueckue 00pazbl YpaBHEHUN Ha
KOOpPJAMHATHOM INIOCKOCTH

21 I'eomerprueckue o0pa3sl YpaBHEHUN Ha
KOOPAWHATHOM IIOCKOCTH

29 KonTpoubsnas padora Nel mo teme "Ucciaenosanue
(pyHKIMI ¢ TOMOIIBIO IPOU3BOIHOM"

23 AHanu3  KOHTpoJbHOM  paboThl. IlepBooOpa3zHas,
OCHOBHOE CBOMCTBO MEPBOOOPA3HBIX

24 [lepBooOpa3Hble 3neMeHTapHbIX (pyHKuui. IlpaBuna
HaXO0X/ICHUS MEPBOOOPa3HbBIX

o5 [lepBooOpa3ubie anemeHTapHbIX (QyHKUUH. [IpaBuna
HaXO0’KJICHUS IepPBOOOPA3HBIX

26 Wnterpain. ['eomeTpudeckuii CMbICI HHTErpaia




27

Boruncnenue onpenen€éHHOro MHTErpaia mo gopmymne
Hgerorona-Jleiiouuma

28

29

Boruncnenue onpenenéHHOro MHTErpaia mo gopmymne
Hprorona-JleiiOnuma

[TpuMeHeHne WHTErpayia JUisl HAXOXKICHHS TUTOIIAAeH
IJIOCKUX QUTYP

30

[Ipumenenne uHTErpana Uis HaXOXACHUS OOBEMOB
F€OMETPUYECKUX TEI

31
32

[Tpumeps! pemennit udpepeHraaTbHbIX YpaBHEHUN

[Tpumeps pemenuit AuddepeHnnaibHbIX YpaBHEHHIMA

33

34

35

MaremaTtndeckoe MOJICITUPOBAHUE peanbHBIX
OpoOIecCCOB  C  TMOMOLbI0  AuddepeHnnanbHbIX
ypaBHEHUI

Kontpoabnasn pabora No2 1no TEeMe
"IlepBooOpa3Hasi u MHTerpau'

AHalu3 KOHTPOJIBHOM paboThl. TpuroHomerpuyeckue
(GyHKLNHU, UX CBOMCTBA U rpaduku

36

37

38

Tpuronomerpuueckue (QyHKIHHM, HX CBOHCTBA H
rpaduku
Tpuronomerpuyeckue (QyHKIMM, HX CBOMcTBa U
rpaduxu
Tpuronomerpuyeckue (QyHKIUMM, HX CBOMcTBa U
rpaduxu

39

40

Tpuronomerpuueckue (QyHKIHHU, HX CBOWCTBA H
rpaduxu

O100p KOpHEH TPUTOHOMETPUYECKUX YpaBHEHHUH C
IIOMOILBI0 TPUTOHOMETPUYECKON OKPYKHOCTH




OTOOp KOpHEW TPUTOHOMETPUYECKUX YPABHEHUM C

4 MOMOIIbIO TPUTOHOMETPUUECKON OKPYKHOCTHU 1

42 OTOOp KOpHEW TPUTOHOMETPUYECKUX YPABHEHUM C 1
MOMOIIBIO TPUTOHOMETPUIECKOH OKPY>KHOCTH

43 OTO6Op KOpHEW TPUTOHOMETPHYECKUX YpaBHEHUU C 1
MOMOIIbIO TPUTOHOMETPUUECKON OKPYKHOCTH

44 PemieHne TpUroHOMETpUYECKUX HEPABEHCTB 1

45 Pemienne TpuroHOMeTpUYECKUX HEPABCHCTB 1

46 Pemienne TpuroHOMETpUYECKUX HEPABEHCTB 1

47 Pemienne TpuroHOMETpUYECKUX HEPABCHCTB 1
Kontpoasnass paGora Ne3 mo teme ''I'padpuxm

48 TPHATOHOMETPHYECKUX GyHKII. 1
Tpuronomerpuiyeckne HepaBeHcTBa'"

49 AHanmu3 KOHTPOJIbHOW palboThl. OCHOBHBIE METOIbI 1
pelIeHMs TOKa3aTeIbHBIX HEPABEHCTB

50 OCHOBHBIE =~ METOJIbI  pELIEHHS  IOKa3aTelbHbIX 1
HEPABEHCTB

51 OCHOBHBIE =~ METOJIbI ~ pELIeHHS  IOKa3aTelbHbIX 1
HEPaBEHCTB

59 OCHOBHBIE =~ METOJBI  PEUICHHS  IOKa3aTeIbHBIX 1
HEPABEHCTB

53 OCHOBHBIE METOABI PELICHUs JIOrapuPpMHUUECKUX 1
HEPABEHCTB

54 OCHOBHBIE METOABI PELICHUS JIOrapHUPMHUUYECKUX 1
HEPaBEHCTB

55 OcCHOBHBIE METOJbI pELIEHUs JorapupMuUecKux 1

HEpPaBEHCTB




OCHOBHBIC MCTOJAbl PCHICHUA

JorapupMUIECKUX

56
HEPaBEHCTB

57 OcHOBHBIE  METOJbl  PELIEHUS HUPPALUOHATIBHBIX
HEPABEHCTB

58 OCHOBHBIE ~ METOJIbl  PEUIEHHUS  HMPPALUOHAIBHBIX
HEPaBEHCTB

59 OcCHOBHBIE ~ METOJBl  PELIEHUS HUPPALUOHATIBHBIX
HEPaBEHCTB

60 OcCHOBHBIE  METOJbl  pELIEHUS HUPPALUOHATIBHBIX
HEPABEHCTB

61 I'paduueckue MeTonbl pelIeHUs HPPALUOHATBHBIX
YpaBHEHUU

62 I'paduueckue MeTonbl peuIeHUs UPPALUOHATBHBIX
ypaBHEHUI

63 I'paduueckue Meronpl pelIeHUS IOKa3aTeIbHBIX
ypaBHEHUH

64 I'paguueckue MeTOIbl pelIeHUs] IOKa3aTelbHbIX
HEPABEHCTB

65 I'paduueckue meroabl peuieHust JorapuPpMUUECKUX
ypaBHEHUI

66 I'paduueckue MeTOABI pelIeHHUs JTOrapuPpMHUUECKUX
HEPABEHCTB

67 I'paduueckue MeTonbl pelieHus JorapupMUUECKUX
HEPABEHCTB

68 ['paduyeckue MeToAbl pEUICHHsS IOKa3aTeNbHBIX U
norapu(MUUECKUX YpaBHEHUN

69 I'padmueckue MeTOabl pEIICHUS TOKa3aTeNbHBIX WU

jgorapu(pMUUECKUX ypaBHEHHM




70

I'paduueckne MeTOABl pEmICHUS TOKAa3aTENbHBIX U
Jorapu(pMUUECKUX HEPABEHCTB

71

72

73

I'paduueckue MeTOABl pEmICHUS TOKAa3aTENbHBIX U
norapupMHUECKUX HEPABEHCTB

KonTpoasnas padora Neq no TeMe
"HppanuoHajbHble, NMoKa3aTejbHble "
Jorapudmuyeckue HepaBeHcTBa'"

AHanm3 KOHTpOJIbHOU paboThl. KoMIuiekcHbIe duCIa.

AnreOpanyeckass M TpUTOHOMeTpuYeckas (HOpMbI
3aMmucyu KOMIUIEKCHOTO YKclia

74

KommuiekcHeie YHUCIIA. AnreGpanyeckast u
TpUTrOHOMETpHYeCKast (HOPMBI 3aMUCH KOMIUIEKCHOTO
yucIia

75

76

Apudmernueckue omepanud ¢ KOMIUIEKCHBIMH
YUCIIAMHU

ApI/I(l)MeTI/I‘IeCKI/IC onepannun C KOMIIJICKCHBIMU
qucjiaaMnu

77

N306pakeHne KOMIUJIEKCHBIX YUCENl Ha KOOPAMHATHOMN
IUIOCKOCTH

78

79

N306pakeHne KOMIUJIEKCHBIX YUCENl Ha KOOPAMHATHOMN
IUIOCKOCTH

®opmyna Myaspa. KopHu n-oii creneHn U3
KOMIIJIEKCHOT'O 4uCia

80

®opmyna Myaspa. KopHu n-oli creneHu U3
KOMILJIEKCHOTO YHCIIa

81

[IppuMeHeHrEe KOMIUIEKCHBIX 4YHMCENI Ul PpEeLIeHUs
(bu3NYECKUX U TEOMETPUUECKUX 3a7au




82

KonTpoubHnas padora NeS nmo teme ""KommniiexkcHble
yuciaa'

83

84

AHanm3 KOHTPOJIbHOW paboThl. HaTypanbHbIe U 1IebIe
4yucia

HaTypanLHHe U LCJIbIC YHCIIa

85
86

HpI/IMeHeHI/Ie MIPHU3HAKOB JCJIMMOCTHU LECJIBIX YUCCII

HpI/IMeHeHI/IC IIPU3HAKOB ACIIMMOCTHU LEIIBIX YHUCEIT

87

HpI/IMeHeHI/IC IMPU3HAKOB JCJIMMOCTHU LECJIbIX YHCCI:
HOJ u HOK

88

89

HpI/IMeHeHI/IC IMPHU3HAKOB JCJIUMOCTH MLCJIbIX YHCCII:
HOJ u HOK

HpI/IMeHeHI/IC IMPHU3HAKOB JCJIUMOCTH ILCJIbIX YHCCII:
OCTAaTKHU 11O MOAYJIXO

90

HpI/IMeHeHI/Ie IMPU3HAKOB JCJIMMOCTHU LECJIbIX YHCCI:
OCTAaTKH 11O MOAYJIIO

91

92

HpI/IMCHeHI/Ie MMPU3HAKOB JCIUMOCTU MEJbIX YHUCCI:
AJIrOPpUTM EBKJ'H/II[a IJid peIICHHA 3aaa4 B LCJIbIX
qHucjiax

Kontpoabsnas padora Ne6 no reme "Teopusi nesbix
yucea'

93

AHanu3  KOHTposibHOM  paborel. CucremMa U
COBOKYITHOCTh YpaBHEHUI. PaBHOCHIIbHBIE CUCTEMBI U
CUCTEMBI-CIIEJICTBUS

94

95

Cucrema 1 COBOKYITHOCTh ypaBHEHMI. PaBHOCHIIbHBIE
CHUCTEMBI 1 CUCTEMBI-CJIEICTBUS

OCHOBHBIE METO/IBI PELIEHUSI CUCTEM U COBOKYITHOCTEMN
palMOHATIBLHBIX YPaBHEHUN




96

OCHOBHBIE METO/IbI PEIICHUS] CUCTEM U COBOKYITHOCTEN
UpPpaAlMOHATILHBIX YPABHEHHIM

97

98

OcHOBHBIE MCTOJbI PCIICHUA CUCTCM U COBOKYHHOCTCFI
II0Ka3aTeJIbHBIX YPaBHEHUU
OCHOBHBIE METO/IBI PEIICHUS] CUCTEM U COBOKYITHOCTEHN
IIOKAa3aTeNbHbIX YPAaBHEHUN

99

OCHOBHBIE METO/IbI PEIICHUS] CHCTEM U COBOKYITHOCTEN
jorapu(pMUUECKUX ypaBHEHHMA

100

101

102

103

OCHOBHBIE METO/IBI PEIICHHUS CUCTEM M COBOKYITHOCTEH
JOTapu(PMHUECKUX yPaBHEHUI

[IpuMeHeHHe CUCTEM K PELICHUI0 MaTeMaTUYeCKUX
3aa4 W 3a/]a4 U3 Pa3NUYHbIX oOjacteid Hayku U
peasibHOM  JKM3HM, MHTEpPHpeTalus MOJyYEeHHBIX
pe3yJIbTaToB

[IpuMeHeHHe CUCTEM K PELICHUI0 MaTeMaTUYeCKUX
3alad W 3a/]a4 U3 Pa3NUYHBIX oOjacTeid Hayku H
pealbHOM  JKM3HM, HMHTEpPHpeTalus MOTy4YeHHBIX
pe3ynbTaTOB

[Ipumenenue HEPaBEHCTB K peLIeHNIO
MaTeMaTHYECKUX 3aJad M 3a7ad U3 Pa3In4HbIX
oOnacTeil HaykKu M peajbHON KU3HHU, MHTEpHpeTanus
MIOJIyYEHHBIX PE3Yy/IbTaTOB

104

Koutpoasnas paGora Ne7 mo Tteme '"Cucrembl
PALHOHAJIBLHBIX, HPPaALMOHATBHBIX
NMOKA3aTeJbHBIX U JOrapu(pmudeckux ypapHenui'"

105

106

AHanu3  KOHTPOJIbHOM  paborel.  PannonanbHble
yYpaBHEHHUS C TapaMeTpaMu

PanuonansHbIE HCPAaBCHCTBA C MapaMeTpaMu




107 PanyoHanbHbIE CUCTEMBI € ITapaMETPAMU 1

108 UppanuonansHble  ypaBHEHHUS, HEpPaBEHCTBA C 1
napameTpamu

109 HppanroHanbHbIE CUCTEMBI C TTapaMeTpamMu 1

110 [loka3aTenpHblE  ypaBHEHWUS, HEpaBEHCTBA  C 1
napameTpamu

111 ITokazaTenbHBIE CUCTEMBI C TTApaMETPaAMHU 1

112 Jlorapumuueckue  ypaBHEHHs, HEPaBEHCTBA C 1
napameTpamu

113 Jlorapudmudeckne CUCTEMBI ¢ TTapaMeTpamMu 1

114 TpuronomeTpruyeckue ypaBHEHHS C MapamMeTpaMu 1

115 TpuroHomeTprdecKkue HEPABEHCTBA C TapaMETPAMU 1

116 TpuroHomeTpudecKrue CUCTEMBI ¢ TTapaMeTpamMu 1
[loctpoenne W  WccienoBaHHE  MaTEMaTHUYECKUX

117 MOJIENIEN pEeATTbHBIX CUTYAI[Ui C TIOMOIIBIO YPaBHEHUHN 1
C TmapaMeTpaMu
[Toctpoenne W  MccleqOBaHUWE  MaTeMaTUYECKHX

118 MOJIENEN pPEaTbHBIX CUTyalldid C IMOMOIIBI) CHUCTEM 1
YPaBHEHUH ¢ ITapamMeTpamu
[ToctpoeHne W  MccleqOBaHUWE  MaTeMaTHMYECKUX

119 MOJIEJIEN PEATBHBIX CUTYallMd C IOMOIIBIO CHUCTEM 1
ypaBHEHHUI ¢ TapaMeTpaMu

120 Kontponbnast pabora Ne§ mo Tteme "3amaum c 1
napaMmerpamu”

121 AHanu3  KOHTposbHOM  pabotel.  IloBTOpeHwue, 1

000011eHe, cucTeMaru3anuys 3HaHui: ""Y paBHeHUS"




[ToBTOpenue, o0oOIIeHNE, CUCTEMaTH3alMsd 3HAHHIA:

122 n n
VYpaBHeHus

123 [ToBTOpeHue, 0000IIEeHNE, CUCTEMATH3AIUsl 3HAHUI:
"VpaBaenus. CucreMbl ypaBHEHUN"

124 [ToBTOpeHue, 000OOIIEHHE, CHCTEMATHU3alUsl 3HAHUU:
"Hepasencrtna"

125 [ToBTOpeHue, 0000IIEeHNE, cHUCTEeMaTH3allus 3HAHUN:
"Hepasencrtna"

126 [ToBTOpenue, o0oOmIeHNE, CUCTEMAaTH3AIMs 3HAHHIA:
"HepaBenctpa"

127 [ToBTOpeHue, 000OIIEHUE, CHCTEMATHU3allUsl 3HAHUN:
"[IpousBoaHas u e€ npumMeHeHue"

128 [ToBTOpenue, o0oOmIeHNE, CUCTEMATH3AIMS 3HAHHIA:
"IIponsBoaHas u €€ npuMeHeHue"

129 [ToBTOpenue, oOoOmIeHNE, CUCTEMATH3AIMS 3HAHHIA:
"IIponsBoaHas u €€ npuMeHeHue"

130 [ToBTOpeHue, 000OIIEHNE, CHUCTEMATH3AIUs 3HAHUIL:
"MHTerpan u ero npuMeHeHue"

131 [ToBTOpenue, o6oOIIEHNEe, CUCTEMATU3AIMS 3HAHWM:
"OyaKIMR"

132 [ToBTOpeHue, 0000IIEHNE, CHUCTEMATH3AIUs 3HAHUIL:
"OyaKIMR"

133 [ToBTOpeHue, 00600IIeHNE, CcHUCTEMATH3AIUsl 3HAHUIL:

"(DYHKI_[I/II/I"

134 HroroBasi koHTpoJibHasi padora Ne9

135 AHaiM3  KOHTpPOJbHOM  paboTel.  [loBTOpeEHwme,
0000111eHHEe, CUCTEMATH3AIIAS 3HAHUHI

136 [ToBTOpeHME, 0000IIEHNE, CHCTEMATH3aIUs 3HAHUT




OBLIEE KOJIMYECTBO YACOB 110 ITPOI'PAMME 136



YUYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* Maremaruka: anreOpa ¥ Hadajga MaTEMaTHYECKOTO aHaln3a, TEOMETPHS.
AnreOpa m Havanma matematudeckoro ananmsa, 10 kmacc/ Komsrun HO.M.,
Tkauera M.B., ®emopoa H.E. u npyrue, AKuUHMOHEpHOE OOIIECTBO
«3narenbCcTBO «IIpocBemienue»
* Maremaruka: anreOpa ¥ Haudaja MaTEMaTUYECKOTO aHaju3a, T'€OMETpHS.
AnreOpa u Havanma matemMatudeckoro ananusa, 11 kmacc/ Komsrun HO.M.,
Tkauea M.B., ®emopoa H.E. u npyrue, AKUMOHEpHOE OOIIECTBO
«3narensctBO «lIpocBenieHne»

METOJUYECKHUE MATEPHAJIBI I YYUTEJIA

e Anrebpa W Havalla MaTeMaTHYECKOro aHaiau3za. MeToaudeckue
pekomenaamuu. 10-11 ximaccel: ydeb. mocobue 1 oO0meoOpa3oBar.
opranuzammii / H. E. ®&noposa, M. B. TkauéBa. AxuuoHepHoe oOIIECTBO
"U3narenbcTBO "IIpocBemenue"
« AnrebOpa u Haudana maTeMathyeckoro ananmuza. 10 kmacc. YriayOiaeHHBIH
ypoBeHb. Metonunueckoe nocodue / Mepsnsk A.I'., Homuposckuit [[.A.,
[Tonsko B.M./ Ilog pen. Ilomonmbckoro B.E. AxkimonepHoe 00I1IeCTBO
"U3narenscTBO "IIpocBemenue"
« AnrebOpa ¥ Hadajna MaTeMaTWyeckoro asanuza. 11 kmacc. YriayOneHHBbIH
ypoBeHb. Metoanueckoe mocooue / Mepsnmak A.I'., Homuporckmii [I.A.,
[TonmsikoB B.M./ Tlon pen. Ilomonbckoro B.E. AxumonepHoe 0011ecTBO
"N3narenbcTBO "IIpocBemenue"
* Anrebpa u Hauana Marematudeckoro aHanuza. 10—I11 kmaccel. ba3oBbiii u
yrryonéunbiii ypoBau/ Anumos 1. A., Komsrun 0. M., Tkauésa M. B. u ap.
AKUIHMOHEPHOE 00111eCTBO "NU3maTensCcTBO "IIpocBemenune"
AnreOpa 1 Hauajia MaTeMaTH4ecKoro aHanu3sa. Junakruueckue marepuanst. 10
kiacc. ba3oseiii u yrnyonénnstit yposau / [llabynun M. U., Tkauésa M. B.,
demopoa H. E. wm gp. AxknumonepHoe oo6OmectBo "M3marenbcTBO
"IIpocBemienue"

* AnreOpa u Hayajga MaTEeMaTHUYECKOTO aHaiuza. TemaTuuyeckue TecThl. 10
kiacc. ba3oBeiii u yriyonéunsiii yposau / Tkauésa M. B., ®émoposa H. E.
AxnnonepHoe obmectBo "M3narensctBo "IIpocBemiennes M3ydenue anredpbl



u Havan aHanmmza. Kuwra mns yuwmrens. 10—11 kmacesr /@emopoa H. E.
» Anrebpa 1 Havalla MaTEMaTUYECKOTO aHainu3a. J[MIakTHIecKue MaTepuabl.
11 xnacc. bazoBelii 1 yriny0aéunsiii ypoau / [lladyaun M. U., Tkauésa M. B.,
®demopoa H. E. u gp. AxkuuonepHoe oo6miectBo "M3matenbcTBO
"IIpocBemienue"

* Anrebpa ¥ Havajla MaTEMaTHYECKOTO aHanu3a. Temaruueckue TecThl. 11
knacc. bazoBerii u yrayOnénueii ypoBau/ TkauéBa M. B. AxumonepHoe
obmectBo "U3narensctBo "[IpocBeienne"

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

* Tlopranr Math.ru: 6ubmmoreka, Menuareka, OJMMITAAIGI, 3a/1a4H, HAYIHBIC
IIKOJIBI, UCTOPHS MaTeMaTHKH http://www.math.ru
« @enepanbHbli  1EHTp HMHGOPMAIMOHHO-00PA30BATEIBHBIX  PECYPCOB
(®LIHOP) http://fcior.edu.ru/
» MareMaTHKa B IIIKOJIe — KOHCYJIbTAIllMOHHBIN eHTp http://www.school.msu.ru
 JTazeta «Maremaruka» WMznatensckuii [Jom «llepBoe  ceHTSIOps»
http://www.math.1september.ru

* Olmarematuka  OOyuaromas  OHJAWH-cHUCTEMa IO  MaTeMaTHKe
https://01math.com/

. MareMaTu4ecKue STIOBI http://www.etudes.ru/
* OU3UKO-MaTEMATUYECKUN HAYYHO-TIOMYJISIPHBIA )KYPHAI JJIsl LIKOJBbHUKOB U
CTYJCHTOB KBanT http://www.kvant.info/
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