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INOACHUTEJIBHASA 3AIIMCKA

Y4aeOHsblii Kypc «Anrebpa W Havajla MaTEMaTHUYECKOTO aHAIM3a» SBIACTCA
OTHUM W3 HamOoJiee 3HAYMMBIX B TPOrpaMMe cpeaHero oOmiero obpa3oBaHws,
MOCKOJIbKY, C OJIHOM CTOPOHBI, OH OOecreunBacT MHCTPYMEHTAJIbHYIO 0a3y uis
U3YYEHUS! BCEX €CTECTBEHHO-HAyYHBIX KYpPCOB, a C JPYroil CTOpPOHBI, (popmupyer
JIOTUYECKOE U a0CTPAKTHOE MBIIIIEHUE OOYyYaIOIMIMXCS Ha YPOBHE, HEOOXOIUMOM
JUISL OCBOCHUS MH(GOPMATUKHU, OOIIECTBO3HAHUS, HCTOPUH, CIIOBECHOCTU U JPYTHX
TUCIMIUIMH. B paMkax maHHOTO y4eOHOro Kypca oOydaromiuecs OBIIAJEBAIOT
YHUBEPCAIbHBIM SI3IKOM COBPEMEHHON HaykKu, KoTopas GOpMyJIUpyeT CBOU
JOCTHXKEHUSI B MaTEMaTHYECKO# opMme.

Y4eOHblif Kypc anreOpbl U Hayal MaTeMaTHYECKOTO aHajin3a 3aKJIaJbIBacT
OCHOBY [l YCHENIHOTO OBJAJACHUS 3aKOHAMH (PU3UKU, XUMHUH, OHOJIOTHH,
MOHUMAaHUSI OCHOBHBIX TEHJICHIIMNA Pa3BUTHUSI SKOHOMUKHU U OOIIECTBEHHOM KU3HU,
MO3BOJISIET OPUEHTUPOBATHCS B COBPEMEHHBIX HUMPPOBBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUSIX, YBEPEHHO HCIIOJIb30BaTh UX JUIsl JalbHEHIIEro oOpa3oBaHUS U B
MOBCEHEBHOMN XU3HU. B TO ke Bpems OBiaJieHHE aOCTPaKTHBIMU M JIOTHYECKHU
CTPOTMMHU KOHCTPYKLMSIMU ajireOpbl M MaTeMaTHYE€CKOrO aHajiu3a pa3BHBAET
yMEHUE HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTHUHHOCTb, JOKAa3bIBATh
YTBEPKIAECHUS C MOMOUIBI0O MHAYKIIMU U PACCYKIaTh NEAYKTUBHO, HUCIOJIb30BaTh
0000IlIEHHEe W KOHKPETH3allhio, a0CTparupoBaHUE M aHAJIOTUI0, (OPMHPYET
KpEaTUBHOE U KPUTUUECKOE MBIILICHHE.

B xone u3yuyeHusi yueOHOro kypca «AinredOpa v Hayalla MaTeMaTHYECKOTO
aHanM3a» OOyYarolIuecsl MOJTY4YaloT HOBBIA OMBIT PEIICHUs] MPHUKIAAHBIX 3a/ad,
CaMOCTOSITEJILHOTO TMOCTPOEHUSI MATEMAaTUYECKUX MOJIENIEd peajbHbIX CUTYAIlUH,
WHTEpIIpEeTallui  TOJYYCHHBIX  PEIICHUM, 3HAKOMATCS C  IpUMepaMu
MaTEeMaTUYECKUX 3aKOHOMEPHOCTEW B TMpUPOJIE, HAYKE U HCKYCCTBE, C
BBIJIAIOIINMUCS MAaTEMATUYECKUMU OTKPBITUSMHU U UX aBTOPAMM.

VYuebHblli Kypc 00Ja7aeT 3HAYUTENBHBIM BOCIHUTATEIBHBIM TOTEHIIHAIIOM,
KOTOpPBIN peanu3yeTcs Kak uepe3 Yy4eOHbI MaTepuall, CHOCOOCTBYIOIIUI
(GOpMHPOBAaHMIO HAYYHOI'O MHUPOBO33PEHMS, TaK M 4epe3 crneuuduky ydeOHO
JEATEIIbHOCTH, TpeOyroued MpOAOKUTEIbHON KOHIICHTpAIllMd BHUMAaHUS,
CaMOCTOSITENIbHOCTH, AKKYPATHOCTHU U OTBETCTBEHHOCTH 32 MOJYYEHHBIN pe3ybTar.

B ocHOBe MeToanKK 00ydeHust anreOpe 1 HayajlaM MaTeMaTUYECKOTo aHAIN3a
JICKUT JEATCIbHOCTHBINA MMPUHIIUI O0y4YCHUS.

B cTpykType yuebHOro kypca «Anredpa 1 Hayajia MaTeMaTHYECKOT0 aHATN3a»
BBIZICJICHBI  CIICAYIOIIME COAEpKATEIbHO-METOaUYecKue JinHuu: «Yucna u
BBIYHCIICHUS», «DyHKIMU U Tpadukn», «YpaBHEHHS U HEpaBeHCTBa», «Hauaia
MaTeMaTU4YecKoro aHanuza», «MHoxkecTBa U JIorMKa». Bce OCHOBHbIE
COJIEPKATEIbHO-METOIMYECKHE JIMHUM HW3YYaloTCid Ha MPOTSHKEHUM JBYX JIET



oOy4JeHus1 Ha YPOBHE CPEIHETO 00IIero 00pa3oBaHusl, €CTECTBEHHO JOMOIHSIS IPYT
JpyTa ¥ TIOCTENEHHO HACHIIIAsICh HOBBIMH TEMaMU | pa3ziesiaMu. J[aHHbIN yaeOHbIi
KypC SIBIISIETCS WHTETPATHBHBIM, TOCKOJIBKY OOBEOUHSET B cebe conepikaHue
HECKOJBPKMX MaTeMAaTHYECKHX TUCIUILUINH, TaKUX Kak anreOpa, TPUTOHOMETPHS,
MaTEeMaTUYECKUIA aHAIIN3, TEOPHUS MHOXKECTB, MaTeMaThdeckas JJoruka u apyrue. [1o
Mepe TOro Kak 00ydJaroIuecs OBJIaJEBAIOT BCE OoJiee MUPOKUM MaTeMAaTHUECKUM
anmapaToM, y HUX TOCJIEIOBATEIILHO (POPMUPYETCS M COBEPIICHCTBYETCS YMCHHE
CTPOUTh MAaTEMaTUYECKYI0 MOJCIb PEATbHOW CHUTYyallH, MPUMEHATH 3HAHUS,
MOJIYYCHHBIC TIPU HM3YYCHHH YYEOHOTOo Kypca, JJIA PEHICHUS CaMOCTOSTEIHHO
chOpMyIMPOBAaHHOW MaTEMAaTHYECKOW 3a/Jadd, a 3aTeM HHTEPIPETUPOBATH CBOM
OTBET.

CopeprkarenbHO-MeTOAMYECKass JTUHUA «YUucina ¥ BBIYUCICHUS 3aBEpIIacT
dbopMHpOBaHUE HABBIKOB MCIOJB30BAHUS JACHCTBUTEIBHBIX YHCEN, KOTOPOE OBLIO
HayaToO Ha YPOBHE OCHOBHOTO 00111er0 00pa3zoBanus. Ha ypoBHe cpeaHero oo0iiero
oOpa3oBaHus 0co0O€ BHUMaHue  yaeisieTcss  (OPMUPOBAHMIO  HABBIKOB
palMOHANBHBIX BBIYUCIICHHM, BKIIIOYAIOMIMX B CEOSI MCIOJIb30BAHUE PA3IMYHBIX
dbopM 3amucu YHMCIa, YMEHUE JeiaTh MNPUKUAKY, BBIMOJIHATH MPUOIMKEHHBIC
BEIYHCIICHHSI, OIICHWBATh YHCJIOBBIC BBIPAKEHHUS, pabOTaTh ¢ MaTeMaTHYCCKUMU
KOHCTAHTaMH. 3HAKOMbBIE OOyYaIOIMMMCS MHOXECTBA HATYPAIbHBIX, IIEJIBIX,
pallMOHANBHBIX U JCHCTBUTENBHBIX  YHUCEN  JIOMOJHAIOTCS  MHOKECTBOM
KOMIUJIEKCHBIX 4hceld. B  KakaoM M3 53THUX MHOXECTB pPacCMaTPUBAIOTCS
CBOMCTBEHHBIE €My CIenu(pUIECKUe 3a7aud WU ONEepaluu: JeJICHHe Haleno,
OTEPUPOBAHUE OCTAaTKAaMH Ha MHOXECTBE LEJBIX 4YHCeN, ocoOble CBOICTBa
paIMOHAIBHBIX M UPPAINMOHATIBHBIX YUCEN, apU(PMETHICCKUE OTIEPAINH, a TaKKe
U3BJICUCHUE KOPHS HATypallbHOM CTENEHM HAa MHOMXECTBE KOMIUJIEKCHBIX YHCElL.
brnaronmapsi mocienoBaTenbHOMY PACIIUPEHUIO KPyra HCIOJIb3YEMBbIX YHUCEN U
3HAKOMCTBY C BO3MOXXHOCTSIMH WX NPUMEHEHUS I PEIICHUS Pa3INYHBIX 3a/1a4
dbopMHpyeTCs TPEICTABICHUE O SAMHCTBE MaTEMaTUKH KaK HayKH W €€ pOJIhd B
MOCTPOEHUU MOJIENICH PEeaJIbHOTO0 MHpa, IIUPOKO HCIOJIB3YIOTCS 0000IIeHHE |
KOHKpETHU3aIHsI.

Jluaust «YpaBHEHUS M HEPABEHCTBA» PEATU3YETCs HA MPOTSHKEHUU BCETO
oOy4yeHHs Ha YpPOBHE CpPEIHEro oOIIero oOpa3oBaHUs, MOCKOJBKY B KaXXJIOM
pasnene IlporpaMMbl MpEeayCMOTPEHO pEIIEHHWE COOTBETCTBYIONIMX 3a1ad. B
pesynbrare OOydYaromIuecss OBJAQJACBAIOT PA3IMYHBIMH METOJAMH  PEIICHUS
palMOHAIBHBIX, HWPPAIMOHATBHBIX, TOKA3aTeIbHBIX, JIOTAPUPMUUYECKUX U
TPUTOHOMETPHYCCKUX YpPaBHCHHM, HEPABECHCTB M CHCTEM, a TakKXke 3ajad,
colepKalux MmapaMeTphl. [loydeHHBIE YMEHHS IIMHPOKO HCIIOJIB3YIOTCS TIPH
UCCIICTOBaHUH (DYHKIIMA C TIOMOIIBIO MTPOU3BOAHON, TP PEIICHUH TPHUKIIATHBIX
3a/1a4y ¥ 3a7]a4 Ha HAXOXKJECHUE HAMOOJBINNX U HAUMEHBITUX 3HAYCHUN (PYHKIUU.



JlanHasi comepxaTesbHas JIMHUS BKJIIOYAET B ce0s Takke (HOpMUPOBAHUE YMEHUMN
BBINIOJIHATh ~ pacy€Tsl M0  ¢opMysnaMm, MNpeoOpa3oBaHUs  pPalMOHAIBHBIX,
UPpPALMOHATIBHBIX W TPUTOHOMETPUUYECKUX BBIPAKEHHM, a TaKXKe BbIPAKECHUM,
COJIEpKaIlMX CTENEeHUu U Jorapudmbl. braromaps u3ydeHHIO anredpanyeckoro
MaTepHaia IpOUCXOIUT NadbHEHITIee PA3BUTHE AITOPUTMHYECKOTO U a0CTPAKTHOTO
MBIIUICHUS 00y4aromuxcs, (GOpMHUPYIOTCS HABBIKU JCAYKTHUBHBIX PacCy>KICHUMH,
paboThl C CHUMBOJIbHBIMU (OpMamu, TMPEICTABICHUS 3aKOHOMEPHOCTEH W
3aBUCUMOCTEH B BUJIC PABEHCTB M HEPaBEHCTB. AnreOpa npennaraet 3G PpeKTuBHBIC
WHCTPYMEHTBI I pEHICHUs MPAaKTUYECKUX M €CTECTBEHHO-HAY4YHBIX 3ajady,
HarJIsiAHO IEMOHCTPUPYET CBOU BO3MOMKHOCTH KAaK SI3bIKA HAYKH.

CopepxarenbHo-MeToauueckass JuUHUS «DyHKIMM U Tpa@uKA» TECHO
NeperuieTaeTcs ¢ JAPYTMMH JIMHUSAMH Yy4eOHOTO Kypca, MOCKOJIbKY B KaKOM-TO
CMBICJIE 331a€T MOCJIEN0BATEIBHOCTh U3YUCHUSI MaTepruana. M3yueHne cTeneHHou,
MOKa3aTeJIbHOM, JTIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIMMN, UX CBOWMCTB
U rpadMKOB, UCIOJIb30BAaHUE (PYHKIUU NIl pelIeHus 3aja4 U3 APYruX yueOHBIX
MPEIMETOB U PEAbHON KU3HU TECHO CBS3aHO KaK C MAaTEMAaTHYECKUM aHAJIU30M,
TaK U C pEIICHHWEeM YpaBHEHM U HepaBeHCTB. [Ipu 3TOM OoJbllIOE BHUMaHUE
yaensieTcss (GOPMUPOBAHUIO YMEHUSI BbIpakaTh (OpMYyJIaMH 3aBUCUMOCTU MEKITY
pa3IMUHBIMU BEJIMYMHAMH, HCCIEAOBATh MOJY4YEHHbIC (YHKIUU, CTPOUTH HX
rpaduku. Marepuan 3Toil coiep>KaTeIbHOM JTUHUY HAIICJICH Ha Pa3BUTHE YMEHUN U
HABBIKOB, MIO3BOJIAIOIINX BRIPAXKATh 3aBUCUMOCTH MEXIY BEJIMYMHAMHU B PA3TUIHON
dbopme: aHanuTHYECKOM, Tpaduyeckoi u cioBecHOU. Ero n3yuenue cnocoOCTByeT
Pa3BUTHIO AJITOPUTMHUUYECKOTO MBIIIJIEHUS, CHOCOOHOCTH K OOOOIIEHUIO U
KOHKPETHU3AIUH, UCTIOIh30BaHUIO AaHAJIOTUH.

ConepxarenpHast nuHug «Hauana MareMaTuueckoro aHaim3ay MO3BOJISIET
CYIIIECTBEHHO PACUIUPHUTH KPYT KaK MaTeMaTUYECKHX, TaK U MPUKIAJAHBIX 3a/ad,
JIOCTYIHBIX OOYYalOIIMMCS, TaK KaK Yy HHUX TMOSBISETCS BO3MOXKHOCTh CTPOUTH
rpaduKu  CIOXHBIX (PYHKIMN, OMPEAENsITh WX HauOOJbIIME W HaUMEHBIINE
3HAUEHUS, BBIYUCIATH MUIOMAAun (Guryp u oO0bEMBI TEJ, HAXOAUTh CKOPOCTH M
YCKOpeHHUsl TmpoleccoB. JlaHHas coaepKaTeiabHas JUHUSA OTKPBHIBAET HOBBIC
BO3MOXKHOCTH TIOCTPOEHHUSI MAaTeMaTHYEeCKUX MOJIeNiel pealbHBIX CUTYyalluH,
MO3BOJISICT HAXOIUTh HAUJTYUIIIEE PEIICHUE B MPUKIIATHBIX, B TOM YHCIIE COLUATIBHO-
PKOHOMMYECKHUX, 3ajadyax. 3HAKOMCTBO C OCHOBAMHM MAaTE€MaTHYECKOIO aHaJIn3a
CIIOCOOCTBYET pa3BUTHIO aOCTPaKTHOTO, (OPMAIBHO-JTOTHIECKOTO M KPEaTUBHOTO
MBIIUICHUS, (OPMUPOBAHUIO YMEHHMM pACIO3HABATh TMPOSBICHUS 3aKOHOB
MaTeMaTUKH B HayKe, TEXHUKE U UCKyccTBE. O0yUaronuecs y3HalT O BbIIAIOIINUXCS
pe3yJsibTatax, MOJYYEHHBIX B XOJE pPa3BUTHUS MaTE€MaTUKH KaK HAyKd, U 00 HX
aBTOpax.



CopepkarenbHO-MeTOAMYECKass TUHUS «MHOXKeCTBa U JIOTHKa» BKIIOYAET B
ceOsi DJIEMEHThl TEOPUU MHOXKECTB M MaTeMaTH4eCKOoW JOruku. TeopeTuko-
MHOKECTBEHHBIE MPECTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIBHOW MAaTEMATUKU
U TIpeiaraloT HanOoJiee YHUBEPCAIBHBIA SI3bIK, OOBECTUHSIONINN BCE pa3feibl
MaTeMaTUKH © e¢ TPWIOKEHUN, OHU CBSA3BIBAIOT pPa3HbIE MaTEeMaTHYCCKUE
JUCUUIUIMHBL W WX TMPWIOKEHUs B eauHoe wenoe. [loaTomy BaxxHO 1aTh
BO3MOXKHOCTh OOy4aroleMycss TMOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MAaTEMaTHUKH W HCIIOJIh30BaTh €TO MJISi BBIPAYKEHUS CBOMX MBICIICH.
JlpyruM BaXHBIM TPU3HAKOM MaTEMaTHKM KaK HayKd CJeAyeT IpU3HATh
CBOMCTBEHHYI0 €U CTpPOTOCTh OOOCHOBAaHUM U CIEJOBAHUE OMpPEACIEHHBIM
npaBujaM  MOCTPOCHMSI  JIOKa3aTelbCTB.  3HAKOMCTBO  C  BJEMEHTaMU
MaTEMaTUYeCKOM JIOTUKH CIOCOOCTBYET PAa3BUTHIO JIOTHUECKOTO MBIILICHUS
0Oy4JaroIMXCs, TTO3BOJIIET UM CTPOUTH CBOM PACCYKIEHHUS Ha OCHOBE JIOTHICCKUX
npaBui, POPMUPYET HABBIKK KPUTHIECCKOTO MBIIIJICHUS.

B yueObHOM Kkypce «AnreOpa W Hayajga MaTEMaTHYECKOTO aHAIM3a»
MPUCYTCTBYIOT OCHOBBI MAaT€MAaTHUYECKOTO MOJIEIMPOBAHUS, KOTOpPhIE MPHU3BAHbBI
CIocoOCTBOBaTh (OPMHUPOBAHUIO HABBIKOB IOCTPOCHUS MOJIEICH peatbHBIX
CUTYyallWi, WCCIACAOBAHMS O3THX MOJENeH C TOMOIIBIO afmapara aureOpbl |
MaTEeMaTU4YeCKOTO aHajin3a, WHTEPIPETAMH TOJYyYEeHHBIX pe3yiabTaToB. Takue
3aJlaHUs BIUIETEHBI B KOK/IBIN U3 Pa3fiesioB MPOTpaMMBbI, MOCKOJIbKY BECh MaTepHall
y4eOHOro Kypca IHIMPOKO HMCIIOJIB3YETCs JJIA pelieHus] MpUKIaaHbIX 3anad. [lpu
pPEIICHUM  pPEATbHBIX  TPAKTHYECKUX  3a7ad  OOydJaromiuecss  pa3BHBAIOT
HAOJFIOMATeIbHOCTh, YMEHHE HaXOJWUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
WCIIOJB30BaTh  AHAJIOTHIO, 0000maTh U KOHKPETU3UPOBATh  MPOOJIEMY.
JesitenbHOCTh MO (OPMUPOBAHMIO HABBIKOB PEIICHHUS NPUKIAJHBIX 3a7a4
OpraHu3yeTcs B MPOIIeCcCce U3yUeHUs BceX TeM yueOHOTo Kypca « Anredpa u Hadasna
MaTEeMaTHYECKOTO aHATU3ay.

Ha wu3yueHue yueOHOro Kkypca «AnreOpa M Hayaja MaTeMaTH4YE€CKOTO
aHanu3a» oTBoauTcs 272 vaca: B 10 knacce — 136 yacoB (4 yaca B Henento), B 11
kiacce — 136 yacoB (4 yaca B HEJIEIO).



COJEPKXAHUE OBYUYEHUA
10 KIIACC

Yuciaa v BIYMCICHUA

Panmonaneupie umcna. OOBIKHOBEHHBIE W ACCSITUYHBIE IPOOU, MPOLEHTHI,
OecKkOHEUHbIE Iepuoandeckue Apodu. IlpumeHnenue npoOell U NPOLUEHTOB IS
peleHns NPUKIaAHbIX 3a4a4 U3 Pa3JIMYHbIX OTPACiIeH 3HAHUM U PEaIbHOM KU3HH.

[elictBuTenpHble 4nclia. PalMOHAIBHBIE W HUPPALMOHAIBHBIE YHUCIA.
Apudmernueckue  omepanMy ¢ JCUCTBUTENBHBIMU  4YHUclIaMd.  Moayib
JEHCTBUTEIILHOTO YUCIA U €ro cBoicTBa. [IpuOnmkEHHbIE BBIYMCICHHMS, TIPABUIIA
OKPYTJIEHUs], IPUKUIKA U OLIEHKA PE3YJIbTaTa BIYMCICHUMN.

Crenenp ¢ 1nensiM  nokaszareneM. buHoM Herotona. Hcnosbe3oBanue
HOJXOAIIEeH (POPMBI 3aIIMCH IEUCTBUTENBHBIX YNCEN ISl PELLICHUS TPAKTUYECKUX
3a/1a4 U NPEACTABIICHUS JaHHBIX.

ApudmeTnueckuii KOpeHb HaTypaJIbHOM CTENEHU U €ro CBOMCTBA.

CreneHb € panvoOHAJIBHBIM I[OKa3aTeleM W €€ CBOWCTBA, CTENEHb C
JEUCTBUTEIBHBIM IIOKA3aTEIIEM.

Jlorapugm uyucna. CpoiictBa norapupma. JlecaTnyHble U HaTypajbHBIE
Jorapu(Msl.

CuHyC, KOCHMHYC, TaHI€HC, KOTAaHTE€HC YMCIOBOTO apryMeHTa. ApPKCHHYC,
aPKKOCUHYC M ApKTAaHI'E€HC YUCIOBOTO apryMEHTA.

YpaBHeHMs U HEPABEHCTBA

ToxaecTBa U TOXAECTBEHHbIE IpeoOpa3oBaHMs. YpaBHEHHE, KOPEHb
ypaBHEHMs. PaBHOCWIIBHBIE ypaBHEHMS W ypaBHEHHs-CleAcTBUA. HepaBeHCTBO,
pelIeHrne HEPaBEHCTBA.

OCHOBHBIE METO/bI PELICHUSI LEIbIX U APOOHO-PALMOHANIBHBIX YpaBHEHUH U
HEPAaBEHCTB. MHOTOYIECHbI OT OJHOW MNEpEeMEHHOMW. JleneHue MHOrodjieHa Ha
MHOTOWIEH ¢ ocTaTkoM. Teopema be3y. MHorousieHs!I ¢ 1ebIMu K03 P hUITMEHTaMU.
Teopema Buera.

[IpeoOpa3zoBaHus YNCHOBBIX BBIPAKEHUMN, COJIEPKAIINX CTENIEHN U KOPHH.

HppanmonanbHbie YPaBHEHHUS. OcHOBHBIE METO/IBI pelIeHus
UPPALMOHAIBHBIX YPaBHEHUIA.

[lokazarenbHble ypaBHEHHsS. OCHOBHBIE METOIbI PELICHHS IOKa3aTEIbHBIX

YPaBHEHHUM.

[TpeobpazoBaHre BhIpaXEHHM, CONEPIKALTNX JOTapru(PMBI.

Jlorapudmuueckue ypaBHEHHUSI. OcHOBHBIE METO/IbI pelieHus
Jorapu(pMUYECKUX ypaBHEHUH.

OcHOBHBIE TPUTOHOMETPHUUECKHUE hopMyJIBL. [IpeobpazoBanue

TPUTOHOMETPUYECKUX BBIPAKECHUN. PellieHue TpUroHoMeTpU4eCKUX YpaBHEHU M.



Pemienne cucrem JNMHEWHBIX ypaBHEHWM. MarTpuia CHUCTEMBI JIMHEWHBIX
ypaBHeHUI. OnpenenuTens MaTPULbI 2X2, ero FTeOMETPUIECKU CMBICT U CBOMCTBA,
BBIYUCJIEHUE €T0 3HAYEHUs, MPUMEHEHUE OINPEICTUTENS Il PEUICHUS] CUCTEMBbI
JMHEWHBIX ypaBHEHMU. PemeHne npuKIagHbIX 3a0ad € IOMOLIBIO CHUCTEMBI
JIMHEWHBIX ypaBHeHUM. MccnenoBanue noCTpOCHHOW MOJEIN C MMOMOILIBIO MATPHII
Y OIIPEICIIUTEIICH.

[locTpoeHne MaTeMaTUYECKUX MOJENEN pPeanbHOM CUTyallUH C ITOMOUIBIO
YPaBHEHUM W HEPaBEHCTB. lIpuMeHeHHMe ypaBHEHMM M HEPABEHCTB K PELICHUIO
MaTeMaTHYECKUX 3a/1a4 U 33/1a4 U3 Pa3IMYHbIX 00J1acTeil HAYKHU U pealbHON KU3HU.

DOYyHKIUHN U TPAPUKH

OyHKIMA, CrnocoObl 3amaHus ¢GyHKIUU. B3anmHO 00paTHBIE (YHKIUU.
Komnosumms Qyukiuii. I'papuk  QyHkiuu. DnemeHTapHble MpeoOpa3oBaHUs
rpaguKoB QyHKIIHIA.

OOusacTh ompeneneHuss 1 MHOKECTBO 3HaueHUd (yHkumu. Hymu QyHkum.
[TpoMexyTku 3HakOnocTOsTHCTBA. YETHBIE U HeuéTHble pyHKIuH. [lepuoanueckue
¢ynkun. IIpomMexxyTku MOHOTOHHOCTH (pyHKUMH. MakCUMyMbl U MUHHUMYMBI
¢ynkun. Hanbonpiiee n HauMeHblliee 3Ha4eHUsI (PYHKIIUN HA IPOMEKYTKE.

Jluneiinasi, kBagpaTU4Hass W JpOOHO-TIMHEWHasT (PYHKUIMU. DJIEeMEHTapHOE
UCCJIEIOBAHNUE U MTOCTPOEHUE UX IPaUKOB.

CrenenHasi pyHKLMS C HATYpaJIbHBIM U II€JIbIM MoKazareneM. E€ cBoiicTBa u
rpa¢uk. CBoiicTBa 1 rpaduk KOpHS N-0i CTENEHHU KaK (PyHKIIMH 0OpaTHOW CTETEHU
C HATypAJIbHBIM ITOKA3aTEJEM.

[lokazaTenbHass U jorapupmuyeckass (yHKLUUHU, UX CBOWCTBA M Tpaduky.
Hcnonb3oBanue rpadgpukoB GyHKLIMIA 715 pelIeHUs] YpaBHEHUM.

TpuroHomeTpruyeckass OKPYKHOCTb, OIPENEICHUE TPUTOHOMETPUUYECKUX
(GYHKIMI YHUCIOBOTO apryMEHTa.

OYHKIMOHAIIbHBIE 3aBUCMMOCTHM B peaJbHBIX MpoOIeccax M SBICHUSX.
['pacduixu peasbHBIX 3aBUCUMOCTEN.

Havana MmaTeMaTH4€CKOro aHAJIN3a

ITocnenoBaTeIbHOCTH, CIIOCOOBI 3aJlaHUs ITOCJIeNOBaTeILHOCTEH. MeTon
MaTeMaTU4eCKOM MHAYKIUA. MOHOTOHHBIE M OTPAaHUYEHHBIE TIOCIEA0BATEIIBHOCTH.
Hctopusi BOZHMKHOBEHHMS MAaTEMaTHYECKOIO aHalu3a Kak aHajln3a OECKOHEYHO
MaJbIX.

ApudmeTrnueckas 1 reoMeTpuueckas rnporpeccuu. beckoHeuHo yOpiBaromiast
reomeTpuyeckas nporpeccus. Cymma 0€CKOHEUHO YOBIBAIOIIEH reoOMEeTpHUYEeCKON
IIPOIrpeCCUU. JIMHENHBIN U SKCIIOHEHIMAIBHBIN pOCT. Yucno €. Popmyiia CI0KHBIX
NpolEeHTOB. Vcrnosb30BaHWE TIPOTrpecCHH U PELICHUS peajbHbIX  3a1ad
MIPUKJIATHOTO XapaKTepa.



HenpepoiBHble ¢GyHKIMM W UX cBoMcTBAa. Touku paspbiBa. ACHMOTOTHI
rpadukoB ¢yHkumii. CBoHcTBa (QYHKIMA HENPEpPHIBHBIX Ha OTpe3ke. Meton
WHTEPBAJIOB ISl PELICHHS HEpaBEHCTB. l[IprMeHEeHHe CBOWCTB HEMPEPHIBHBIX
byHKIU 1715 perieHus 3a1a4.

[lepBas u BTOpast mpons3BoaHbIE PpyHKIMH. OnpeaeneHrue, reOMeTpUIeCKU 1
(bu3MYecKuil CMBICI TPOU3BOIHON. YpaBHEHUE KacaTeIbHOU K Tpaduky QyHKIUU.

[IpousBoanbie  3nemMeHTapHbIX  (QyHKuud.  [IpousBomHass ~ CyMMBI,
MIPOU3BEICHUS, YACTHOTO U KOMITO3UIINH (DYHKITHH.

MHo:xecTBa M JIOTHKA

MHOx€eCTBO, oOmepaluyu HajJ MHOXKECTBAMU M WX CBOMCTBa. JluarpaMmbl
Oiinepa—Benna. IIpumeHeHHE TEOPETHKO-MHOXKECTBEHHOTO —ammapara s
OMMCAHUs PEAJbHBIX IPOLECCOB W SIBICHUH, MPU PEIIEHWUU 3a1ad U3 JPYTUX
y4€OHBIX MPEAMETOB.

OmnpeneneHue, TeopemMa, CBOMCTBO MaTEMaTUYECKOTO OOBEKTA, CIEJCTBHUE,
JI0KAa3aTeIbCTBO, PABHOCUIIBHBIE YPABHEHUS.

11 KVIACC

Yucaa v BIYMCICHUA

Harypanbubie u nenbie yucna. [I[pumeHeHne NMpU3HAKOB JIETMMOCTU LIEJIbIX
yycen, HauOonbIuid oOmui aenutens (mamee — HOJl) m HamMmenbiiee ooOiee
kpatHoe (nanee — HOK), octaTkoB o moay:nto, anropurma EBkinaa 1 pemenus
3a/1a4 B LEJIbIX YHUCIIAX.

Kowmrmnekcuble uucia. Anredpanydeckass W TPUTOHOMETpHUYECKass (POPMBI
3aMUCH KOMIUIEKCHOTO 4Hcia. ApudMETHYECKHE OIepaluu C KOMIUIEKCHBIMU
yucnamu. M3o0pakeHre KOMIUIEKCHBIX YHCEI Ha KOOPJAWHATHOM IUIOCKOCTH.
®opmyna Myaspa. Kopau N-oii creneHu U3 KOMIUIEKCHOrO uucia. [Ipumenenue
KOMITJIEKCHBIX YMCEN IS PEIICHHS (PU3UUECKUX U TEOMETPUUYECKUX 3a]1a4.

YpaBHeHMs U HEPABEHCTBA

Cucrema 1 COBOKYIMHOCTh YPABHEHUI U HEPABEHCTB. PABHOCUIIBHBIE CHCTEMBI
U CUCTEMBI-CIIEJICTBUS. PaBHOCHIIbHBIE HEPABEHCTBA.

OTb6op  KOpHEH  TPUTOHOMETPHUYECKHMX  YPAaBHEHHH C  TMOMOIIBIO
TPUTOHOMETPHUUECKON OKPYKHOCTH. PelieHrne TpuroHoMeTpHU4eCKUX HEPABEHCTB.

OCHOBHBIE METOJIbI PEIICHHUS TOKa3aTelIbHBIX U  JOTrapuPpMUUYECKUX
HEPABEHCTB.

OCHOBHBIEC METO/IbI PEIICHUS UPPALTMOHATHHBIX HEPABEHCTB.

OCHOBHBIE METOJABI PEIICHUS CHUCTEM M COBOKYIHOCTEW palMOHAIbHBIX,
UPpAMOHATBHBIX, TTOKA3aTEeIBHBIX U JOTaPU(PMUYECKUX YPABHCHHM.

YpaBHEeHUs, HEPABEHCTBA U CUCTEMBI C apaMeTpaMHu.



[IpumeHeHne ypaBHEHHI, CUCTEM U HEPABEHCTB K PELICHUI0 MaTEMAaTUYECKUX
3a]a4 U 33/1a4 U3 pa3IMyuHbIX 00JacTel HAYyKU U peaibHOM )KU3HU, UHTEPIpETaLUs
IIOJIYYEHHBIX PE3YyJIbTATOB.

DOyHKIUHN U TPAPUKH

I'paduk xommoszunmu Qyskumii. ['eomerpuueckue o0pas3bl ypaBHEHUU U
HEPaBEHCTB Ha KOOPAWHATHOM IUIOCKOCTH.

Tpuronometpuyeckue GyHKIMH, UX CBOMCTBA U IpapuKU.

['padmyeckue MeTOABl pElIeHUsT ypaBHEHUW W HepaBeHCTB. [paduueckue
METO/bI PELICHHUS 3a/1a4 C TapaMeTPaMH.

Hcnonp3oBanne rpadukoB (QYHKIMH SIS HWCCICIOBAHUS IPOIECCOB H
3aBHCHUMOCTEM, KOTOpbIE€ BO3HUKAIOT IMPH PEIICHUU 3a7ad U3 JAPYTUX Y4eOHBIX
IIPEIMETOB U PEAIBHON KU3HH.

Hayaja MaTeMaTH4eCcKOro aHaJIu3a

[IpumeHeHne mpou3BOAHON K UCCIEIO0BAHUIO (DYHKLIHMI HA MOHOTOHHOCTb H
sKcTpeMyMbl. Haxoxxaenne Hanboblero 1 HAMMEHbIIEro 3HaYeHU N HepephIBHON
GyHKIIUU Ha OTpE3Ke.

[IpumeHeHne NpPOU3BOJHOM JUIsl HAXOXKICHUS HAWIYYIIEero pELICHUS B
NPUKIIAIHBIX 3a/adax, Uil ONpPEACIIEHUS CKOPOCTH M YCKOPEHHMS Ipouecca,
3a1aHHOTO (hOpMYJION UK rpaduKOM.

[TepBooOpa3Has, OCHOBHOE CBOMCTBO mepBooOpa3HbIX. IlepBooOpa3Hbie
ayieMeHTapHbIX pyHKuui. [IpaBuia Hax0XIeHUS IEPBOOOPa3HBIX.

NHuterpan. I'eoMmeTpuyeckuil CMbICI HHTETpaja. BerauciaeHne onpenaenéHHoro
uHTerpana no gpopmyne Herotona-Jleibnuna.

[IpumeHeHue uHTErpana s HaXOXACHUS IUIONIaJed IJIOCKUX (QUryp u
00BEMOB T€OMETPUIECKUX TElL.

[Tpumepsl pemenuit auddepeHManbHBIX ypaBHEHUN. MaTtemaTuieckoe
MOJICJIMPOBAHUE PEATbHBIX MPOLECCOB C TMNOMOLIbI0 AuddepeHIrnaIbHbIX
YPaBHEHUM.



INDIAHUPYEMBIE PE3VIJIbTATBI OCBOEHHMA VYEBHOI'O KVYPCA
«AJI'EBPA " HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIVBJIEHHBIA VYPOBEHB) HA YPOBHE CPEJIHEI'O OBILEIO
OBPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpamIaHCKOro BOCIIMTAHMS:

c(hOpPMHPOBAHHOCTh TPAKJAHCKON MO3UIIMU 00YUaIOIIEerocsl Kak akTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUNUCKOTO OOIIECTBA, MPEACTaBICHUE O MATEMATUYECKUX
OCHOBaxX (DYHKIIMOHUPOBAHUS PA3NMUYHBIX CTPYKTYp, SIBICHHHA, MPOLEAYP
rpaXIaHCKoro  obmectBa  (BBIOOPBI, OMPOCBI W JApPyroe), yMEHHue
B3aMMOJICHCTBOBaTh C COIMAJbHBIMA HWHCTUTYTaMHM B COOTBETCTBHH C HX
GyHKUIUSIMU ¥ HA3HAYCHUEM;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTh POCCUNUCKOM I'pakIaHCKOW UIACHTUYHOCTH, YBOKCHUS K
MPOLIJIOMY M HACTOSIIEMY POCCHUUCKOW MaTreMaTHKH, LIEHHOCTHOE OTHOIIEHHUE K
JOCTUKEHHUSIM POCCUHUCKUX MAaTEMaTUKOB U POCCUMCKON MaTEMaTUYECKOUN MIKOJIBI,
WCIIOJIb30BAaHUE HTUX JOCTIDKCHMM B JPYTUX HAyKax, TEXHOJIOTHSX, chepax
SKOHOMUKHU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

OCO3HAHHME JYXOBHBIX LEHHOCTEN POCCUHCKOro Hapoaa, cPOpMUPOBAHHOCTH
HPaBCTBEHHOI'O CO3HAHMsI, STUYECKOIO IMOBEJIEHUS, CBSI3aHHOIO C MPAKTUYECKUM
IPUMEHEHUEM JTIOCTHIKEHUI HAYKH U AESITEIBHOCTBIO YYEHOT0, OCO3HAHUE JINYHOTO
BKJIaJla B MIOCTPOEHUE YCTOMYMBOTO OYIyIIETO;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOUIEHWE K MHUPY, BKIIOYAs 3CTETHKY MaTEMaTHYECKHUX
3aKOHOMEPHOCTEH, 00bEKTOB, 3a/1a4, PEIICHUH, pacCy>KJIEeHUN, BOCTIPUUMYUBOCTD K
MaTeMaTUYECKUM acIlleKTaM pa3JInuHbIX BUJOB UCKYCCTBA;

5) pu3u4ecKOro BOCIUTAHMS:

c(OPMHPOBAHHOCTh yYMEHHUS MPUMEHATh MAaTEMATUYECKHE 3HAHUSA B
MHTEpecax 3/10pOBOTo U 0e301acHOro oopasa *KU3HU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 370pPOBBIO (30POBOE MHTaHHWE, COATAHCUPOBAHHBIA PEXKUM 3aHATHU H
OTIIbIXa, peryisipHas (u3nuecKass akTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
IIPU 3aHATUAX CIIOPTUBHO-03JJ0POBUTEIBHOM 1€ATETbHOCTBIO;

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K TpPYAYy, OCO3HaHHE IIEHHOCTH TpPYAOIIOOMs, HHTEpec K
pa3nuuHbiM  chepaM  Mpo(decCHOHANBHOM  JESTENbHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oynymieit mnpodeccud W peaau3oBbIBaTh COOCTBEHHBIE JKM3HEHHBIC ILJIAHBI,



TOTOBHOCTH M CIIOCOOHOCTH K  MaTeMaTU4yeckoMy  OOpa3oBaHHI0O U
caMOOOpa30BaHUI0 HAa TMPOTSHKEHWU BCEU JKU3HHM, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUHU PAKTUUECKUX 3aJ1a4y MaTeMaTHYCCKON HaIPaBJICHHOCTH;

7) 3KOJIOTUYeCKOT0 BOCIIMTAHUSA:

c(OPMHPOBAHHOCTh  JKOJIOTMYECKOW KYJBTYPhl, TIOHUMAaHHWE BIUSHUSI
COITMATIbHO-IKOHOMUYECKHX ITPOIIECCOB HA COCTOSHHUE MPHUPOIHON U COIMATBHOMN
Cpe/Ibl, OCO3HaHUE II100aIbHOTO XapaKTepa dKOJOTHYECKUX POoOJeM, OpUEHTAIIHS
Ha TPUMEHEHUE MATEMATHYECKUX 3HAHWUW I pelieHusl 3a7ad B 00JacTu
OKpY’)Karollel cpelibl, IJIAHUPOBAHHE IIOCTYNKOB W OLEHKA HMX BO3MOXHBIX
MOCJIEACTBUM JIJISl OKPY>KAIOIEH Cpeibl;

8) neHHOCTH HAYYHOIO MO3HAHMS:

c(hOpPMHUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHSI HAYKHU U OOILIECTBEHHOMN MPAKTUKK, TOHUMaHUE MaTeMaTUYECKON
HayKH Kak cepbl 4eJIOBEUECKON AESATEIbHOCTH, STANIOB €€ Pa3BUTHS U 3HAYUMOCTHU
JUUIS. Pa3BUTHUSI LIMBUJIM3ALIMH, OBJIAJICHUE SI3bIKOM MaTEMaTUKU U MAaTE€MaTHYECKOU
KYJbTYpPOH KaK CpPEJCTBOM IMO3HAHUSI MUPA, TOTOBHOCTh OCYIIIECTBIISITH IPOEKTHYIO
1 UCCJIEA0BATENIbCKYIO AEATCIBHOCTh MHAUBUAYAIBHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIC YHHBEPCAJIbHbIC Y4eOHbIe 1eCTBUA

ba3oBble 1ornueckue aeiicTBUA:

BBIBJISITh M XapaKTEpPU30BaTh CYIECTBEHHBIE MPU3HAKKM MATEMaTUYECKUX
OOBEKTOB, TIOHSTHM, OTHOIIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTpeIeSICHUs TIOHITUHN, YCTaHABIMBATh CYIIECTBEHHBIH MPU3HAK KJIacCU(UKAIUH,
OCHOBaHMS 1711 0000IIEHHS U CPABHEHHMSI, KPUTEPUHU TPOBOJMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (opmMynupoBaTh U  NPEeOOpPa3OBBIBATH  CYXKJICHHS:
YTBEPAUTEIbHBIE U OTPUIATEIbHBIC, EAMHUYHbBIC, YACTHBIE U OOIINE, YCIOBHBIC;

BBISIBJISITh MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TTPOTHUBOPEUHS
B (hakTax, JaHHBIX, HAOJIOJACHUSAX U YTBEPKICHUSIX, MpeajiaraTb KPUTEPUU ISt
BBISIBJICHUSI 3aKOHOMEPHOCTEN U TPOTUBOPEYUHNIA;

JIeJIaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTUKH, ACAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUEHUH, YMO3aKIIOUEHUN 110 aHAJIOTHH;

MIPOBOJAUTH CAMOCTOSATENIBHO AOKA3aTENbCTBA MATEMATUYECKUX YTBEPKICHHM
(IpsiMbIE ¥ OT MPOTHUBHOTO), BEICTPAUBATh apTyMEHTAIMIO, TPUBOIUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CY>K/ICHUS U BBIBO/IBI;

BBIOMpATh CMOCO0 pelieHnus Yy4eOHOW 3amaud  (CpaBHUBATh HECKOJIBKO
BapUAHTOB PEIIEHUs, BEIOUPATh HAanOOJIee MOIXOAIIUN C YIETOM CAMOCTOSITEIIBHO
BBIJICJICHHBIX KPUTEPHUEB).

Bba3oBble uccienoBaregbcKkue 1eHCTBUA:



UCIIOJIb30BaTh BOIPOCHl KaK MCCIEI0BATEIbCKUM WHCTPYMEHT IO3HAHUS,
dbopMyaupoBaTh  BONPOCHl,  (UKCHPYIOUIME  MPOTUBOpEuYUe,  MNpodsemy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (hOPMHUPOBATH TUIIOTE3Y, aAPIyMEHTHPOBATH
CBOIO MO3UIIUI0, MHEHUE;

MPOBOJAUTH CaMOCTOSATENIBHO CIUIAHUPOBAHHBIN SKCIEPUMEHT, UCCIICIOBAHKE
10 YCTAaHOBJICHUIO OCOOCHHOCTEN MaTeMaTH4eCKOro 00beKTa, SIBJICHHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MeXTy 00bEeKTaMHU, SIBJICHUSIMH, IIPOLECCAMU;

CaMOCTOATEILHO (OPMYIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJIbTaTaMm
NpOBEAEHHOTO  HAONIONCHUSA, WCCIENOBAaHUS, OILIEHHWBATh  JOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJbTaTOB, BEIBOJIOB U 000OIICHHIA;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IIpollecca, a TakXKe BbIABUTATH
MPEANOJIOKEHUS O €r0 Pa3BUTHUU B HOBBIX YCIIOBHUSIX.

Pa6ora ¢ undpopmaunmeii:

BBIABJIATh AeUIMTH MHPOPMAIINK, NaHHBIX, HEOOXOAUMBIX Il OTBETA Ha
BOIIPOC U JIJIS PELLICHUS 3a]1a4u;

BBIOMpATh MH(POPMAIUIO U3 UCTOYHUKOB PA3IMYHBIX TUIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MHGOPMAIIHIO PA3IMYHBIX BUIOB U (HhOpM
MPECTABIICHHUS;

CTPYKTYpUpOBaTh MH(OpMAIINIO, MPEACTABISIThL €€ B pa3luyHbIX (dopmax,
WUTIOCTPUPOBATH TpadUyuecKy;

OLICHUBATH HaJEXKHOCTh uHdopmaIuu 1o CaMOCTOSITEIIEHO
c(hopMyJIHMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKAaTHBHbIe YHHMBeEpPCaJIbHbIE Y4eOHbI€e el CTBUS

Oo0menue:

BOCHpI/IHI/IMaTB n (bOpMYJII/IpOBaTB Cy)KI[GHI/ISI B COOTBCTCTBUU C YCJ'IOBI/IHMI/I nu
oeJIsIMHu 06HI€HI/I}I, SICHO, TOYHO, FpaMOTHO BBIpa)KaTB CBOIO TO‘IKy 3peHI/I$[ B YCTHBIX
N IIMCBbMCHHBIX TCKCTaX, JdaBaTb IIOACHCHHA II0 XOAYy PpPCHICHHUA 3aldydu,
KOMMEHTUPOBATH NOJIYYCHHBIN PE3YJIbTAT;

B XOJIe¢ OOCYXXJIEHUS 3a/iaBaTh BOIMPOCHI MO CYIIECTBY OOCYX IAaE€MOU TEMBI,
HpO6H€MBI, pemaeMoﬁ 3agadd, BBICKA3bIBaTh HWJACHU, HALCIICHHBIC Ha IIOUCK
peﬂleHI/IH, COITIOCTABJIATH CBOH CY)KI[GHI/ISI C CY)KI[CHI/ISIMI/I I[pyTI/IX y‘IaCTHI/IKOB
nuanora, oOHapy>KMBaTh Pa3jIM4Me€ M CXOJCTBO TMO3UIMNA, B KOPPEKTHOU (opme
bopMyIMpOBaTh PA3HOTIIACHS], CBOU BO3PAKEHUS;

HpClICTaBJ'IHTB pe3y.HBTaTBI peﬂleHI/IH 3aga4du, BKCHepI/IMeHTa, HCCJICA0OBaHUs],
MIPOEKTa, CaMOCTOSITENIbHO BBIOMpaTh (opMaT BBICTYIUIEHHMS € YYETOM 3ajad
MIPE3EHTAIUNA U 0COOECHHOCTEH ayIUTOPHH.

PeryasiTuBHbIEe YyHUBEPCAJbHbIE YUeOHbIe 1eliCTBUS
Camoopranusanus:



COCTABJISITh IJIaH, AJITCOPUTM PEILICHUS 3a/1aui, BRIOUpATh CIIOCOO pelieHus C
y4€TOM UMEIOIIUXCSl PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATh BApUAHTHI PEIICHUH ¢ Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, YMOIMOHAJILHbII HHTEJLJIEKT:

BIAJCTh HABBIKAMH  TI03HABATENHHON  pedIeKCMH  KaK  OCO3HAHMSI
COBEPIIIAEMBIX JIEUCTBUI M MBICIUTEIBHBIX MPOIECCOB, UX PE3YyJIbTATOB, BIAJACTh
croco0aMu CcaMONPOBEPKHU, CAMOKOHTPOJS Mpollecca M pe3yibTaTa perieHus
MaTeMaTUYECKOHM 3a4a4H;

MPEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HHKHYTH TPHU PEIICHUU 3aJ]1a4H,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENBCTB, JaHHBIX,
HaWJIEHHBIX OIMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OILICHMBATh COOTBETCTBHE PE3yJIbTaTa LEIN U YCIOBUSIM, OOBACHATH PUYUHBI
JOCTIDKCHHSI WU HETOCTHIKCHUS PE3YJIbTATOB NIEATCILHOCTH, HAXOAUTh OIIHUOKY,
JaBaTh OIEHKY MPHOOPETEHHOMY OTIBITY.

CoBMecTHasI 1eITEJILHOCTD:

MOHUMAaTh M HCIOJIb30BaTh MPEUMYIECTBA KOMAHIHONW M WHIUBHUAYaIbHOU
paboThl TpU pEHIeHUH Y4YeOHBIX 3ajady, MPUHUMATh I1€Jb COBMECTHOM
NEATEILHOCTH, TJIAHUPOBATh OPTAHHM3AIIMI0O COBMECTHOW PabOThI, pacmpeneisiTh
BUJIbI paOOT, I0TOBAPUBATHCS, 00CYKAaTh MPOLIECC U pe3yJIbTaT paboThl, 00001IaTh
MHEHUS HECKOJIbKUX JIIOJICH;

y4acTBOBaTh B IpynmnoBbIX ¢opmax paboThl (00CykaeHUs, OOMEH MHEHHUI,
«MO3TOBBIE MITYPMBD) U UHBIC), BHITIOIHATH CBOIO 9aCTh PAOOTHI 1 KOOPAUHUPOBATH
CBOM JICUCTBHS C IPYTHMH YJICHAMH KOMaH/bl, OIICHMBATh KA4E€CTBO CBOETO BKJIaa
B 0OmUHA TPOAYKT TO KpPUTEPHUSIM, COHOPMYITHUPOBAHHBIM ydYaCTHUKAMHU
B3aUMOJCHUCTBU.

HPEIMETHBIE PE3YJIbTATBI

K xonmy obOydyenus B 10 kiacce oOyyaromuics TOJYYUT CIEIYIOUTUE
MpeAMETHbIE PE3ybTaThl MO OTJEIbHBIM TeMaM pabouel MporpaMmbl Y4eOHOTO
Kypca «AnreOpa u Havyajla MaTEMaTUYECKOr0 aHaJIU3a»:

Yucaa v BBIYUCICHUSA:

CBOOOJTHO OIEPUPOBATH MOHATHSIMU: PAIIMOHAIBHOE YHCIIO, OECKOHEYHAas
nepuoAndecKkas JApoOb, TMPOILEHTHI, HPPAUOHATBLHOE YHUCIO0, MHOXECTBa
pALMOHATIBHBIX U ICMCTBUTEIBHBIX YUCEII, MOJIYJIb JEUCTBUTEIHLHOTO YHUCIIA;

MPUMEHSTh JIpOOM W TPOLIEHTHI ISl PEIIeHUs MPUKIAIHBIX 3a7ad U3
Pa3IMYHBIX OTPACIIEN 3HAHUN U PEATIbHOM KU3HU;

MPUMEHSTH MPUOTHKEHHBIC BRIYMCIICHUS, TIPaBUJIa OKPYTIICHUS, IPUKUJIKY H
OLICHKY p€3yJIbTaTa BEIYMCICHUM;



CBOOOIHO ONEpUPOBATH MOHATUEM: CTENEHb C LEJIbIM IOKa3aTelleM,
UCIIOJIb30BaTh MOAXOIALLYI0 (POPMY 3allUCU JEHCTBUTENBHBIX YUCEI [Tl PELLIEHUS
IIPaKTUYECKUX 3a]a4 U NIPEACTABICHUS TAHHBIX;

cBOOOIHO OIEpPUPOBATh MOHATHEM: apU(PMETUYECKUN KOPEHb HATypalbHOMN
CTEICHU;

CBOOO/IHO OIIEPUPOBATh MOHATUEM: CTETIEHD C PallMOHAIBHBIM I10Ka3aTeleM;

CBOOO/IHO OIEpUpPOBaTh MOHATHUAMH: JIOTapU(PM UHCHa, IECITHUUHBIE U
HaTypaJIbHbIE JIOTaPU(PMBL;

CBOOOJHO ONEPHUPOBATH MOHATHSAMHU: CHHYC, KOCUHYC, TAHT'€HC, KOTAaHI'€HC
YUCIJIOBOTO apTyMEHTa;

OIIEpUPOBATh MOHATHUAMM: APKCHHYC, APKKOCUHYC U apKTaHI'€HC YUCIOBOIO
apryMeHTa.

YpaBHeHNs U HEPaBEHCTBA:

CBOOOJHO OIEPUPOBATH MOHIATHSAMHU: TOXKJIECTBO, YpaBHEHUE, HEPABEHCTBO,
PAaBHOCWJIbHBIE YPABHEHUS U YPAaBHEHUA-CIIEICTBHSI, PABHOCUJIbHBIE HEPABEHCTBA,

OPUMEHATh pPAa3IMYHbIE METOJbl PEIIEHUs PALUOHAIBHBIX MU JIPOOHO-
pallMOHAIBHBIX ypPaBHEHUM, NIPUMEHATH METOJ HWHTEPBAJIOB JUIA PELICHUs
HEPaBEHCTB;

CBOOOJHO OINEPUPOBATH MMOHATUAMH: MHOTOYJIEH OT OJHOW NEPEMEHHOM,
MHOTOYJIEH C LUEIbIMU KO3 PUIIEHTaMU, KOPHU MHOTOYJIEHA, TPUMEHATD JIEJICHUE
MHOTOWIEHA Ha MHOTOWIEH C OCTaTKoM, Teopemy be3y m teopemy Buera s
peneHns 3a1ady;

CBOOOJHO ONEPHUPOBATH TMOHATHSMHU: CHCTEMa JIMHEHMHBIX YypaBHEHMIA,
MaTpuld, ONPEACIIMUTENb MATPUIBI 2 X 2 W €ro TIeOMETPUYECKHUH CMBICH,
MCITIOJIB30BaTh CBOMCTBA ONpENEeNuTeNss 2 X 2 g BBIYMCICHHMS €ro 3Ha4yeHus,
IPUMEHATh ONPEAEIUTENN JUIsl PELIEHUS CUCTEMBbl JIMHEHHBIX ypaBHEHUH,
MOJIEJIUPOBATh peajbHbIE CUTYalluH C MOMOUIBIO CUCTEMBbI JIMHEWHBIX YpPABHEHUH,
UCCIIE0BATh IOCTPOEHHBIE MOJEIHM C IOMOIIBI0 MaTpPULl U ONPEIEIUTEIEH,
MHTEPHPETUPOBATH MIOJyUYECHHBIN PE3YJIbTaT;

WCIIOJIb30BaTh CBOMCTBA JIEUCTBUM C KOPHAMH [UIsi TNpeoOpa3oBaHMs
BBIPAKCHUM,

BBINIOJIHATH MPE0OPa30BaHUs YHCIOBBIX BBIPAKEHUH, COAEPKAIIMX CTENEHH C
palMOHANIbHBIM [TOKA3aTENEM;

UCII0JIb30BaTh CBONCTBA JorapumMoB TUTST npeoOpa3zoBaHus
Jorapu(pMHUECKUX BBIPAKECHUN;

CBOOOJHO OMNEPUPOBATh MOHATUSIMHU: HUPpPAIMOHAJIbHBIE, MOKa3aTeJbHbIE U
JorapupMUYECKHe YpaBHEHHUS, HAXOAUTh UX PEIICHUS C TOMOUIBI0 PABHOCUIIBHBIX
MIEPEXO0/I0B W OCYIECTBIISAS POBEPKY KOPHEM;



MPUMEHSTH OCHOBHbBIE TPUTOHOMETpUYECKUE (POPMYIIBI JIJIs1 MpeoOpa3oBaHus
TPUTOHOMETPUUECKHUX BbIPAKECHHUI;

CBOOOJTHO OMEPUPOBATH TMOHSATHUEM: TPUTOHOMETPUUECKOE YypaBHEHHE,
OPUMEHATH HEOOXOoAuMble (GOpPMYNbl Ui  PEIICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUECKUX YPaBHEHUII;

MOJICIMPOBATh peajbHbIE CUTyallMd Ha fA3BIKE alredpbl, COCTaBJISATh
BBIDOKEHUS, YpAaBHEHMs, HEPaBEHCTBA IO YCIOBUIO 3a/aud, MCCIIEI0BATh
MOCTPOEHHBIE MOJICNTU C UCIIOJIb30BAHUEM amapara aireopsi.

DOyHkuuu U rpapuku:

cBOOOHO OMEpPUPOBATh MOHATUAMU: (QPYHKIIHS, CIIOCOOBI 3a1aHusl (QyHKIHUH,
B3aMMHO OOpaTtHble (yHKIMM, Kommo3unus ¢GyHKIOuN, rpaduk QyHKINH,
BBITIOJIHATDH dJIEMEHTapHbIE MTpeoOpa3oBaHus rpadukoB PyHKITUI;

CBOOOIHO OIEPHPOBATh MOHATUSAMHU: 00JACTh OMPEACICHUS W MHOKECTBO
3HaYeHUH QPYHKINUU, HYJIH QYHKIIHHA, TPOMEKYTKHA 3HAKOTIOCTOSIHCTBA;

CBOOOIHO ONEpUPOBATh MOHATHSMM: YETHbIE M HEYETHBIE (YHKIMH,
nepuoyeckue (PyHKIUU, MPOMEKYTKH MOHOTOHHOCTH (PYHKIIUU, MAKCUMYMBI U
MUHUMYMBI (DYHKIIMM, HauOoJblliee M HauUMEHbIee 3HaueHHe (QYHKIUH Ha
IPOMEXKYTKE;

cBOOOIHO ONEPHPOBATh MOHATUSAMU: CTENICHHAs] (PYHKIHS C HAaTypadbHBIM U
HeJabIM TIOKa3zaresieM, rpaguk CTENEeHHOW (YHKIHMH C HAaTypaJbHBIM M IIEJIBbIM
nokasareynemM, rpauk KOpHs N-0il CTeneHW Kak (PyHKIHMH OOpaTHOW CTENEHHU C
HaTypaJIbHBIM ITOKa3aTeleM;

ONEpPUPOBATh TIOHATUSAMU: JMHEWHAs, KBaJpaTUYHas U APOOHO-JTHHEWHas
(bYHKIUH, BBITIONHATH JIEMEHTAPHOE HCCIIEI0OBAHUE U IOCTPOCHHUE UX TPapUKOB;

cBOOOIHO ONEpUpOBaTh MOHATHSMM: IOKa3zaTejabHas U Jorapupmuyeckas
byHKIUHA, UX CBOMCTBA U TpaduKH, HUCIOIH30BaTh MX TpaQUKUA IS PEIICHUS
YPaBHEHMUI;

CBOOOZIHO OMEpUPOBATHh TOHATUSMHU: TPUTOHOMETPUYECKAsT OKPYKHOCTB,
orpesiesieHue TPUTOHOMETPUUECKUX (PYHKIIMI YUCIOBOTO apryMEHTa;

UCIONB30BaTh rpaduku (yHKOUN JUId  HCCIEAOBaHUS MPOLIECCOB U
3aBHCHUMOCTEH NpU pelIeHuH 3a7ad U3 JPYTUX y4eOHBIX MPEIMETOB U peanbHOMN
KU3HU, BBIpAXXaTh (HOpPMyJIaMH 3aBUCIMOCTH MEXy BETUIHMHAMU;

Hauajia MaTeMaTH4eCKOro aHaIu3a:

cBOOOJIHO ONEpUPOBAaTh MOHATUAMM: apuMeTHyeckas U TeoMeTpuyecKas
nporpeccusi, 06CKOHEYHO yOBIBArOIasi TeOMETpUUeCcKasi MPOTrPeccus, TUHCHHBIA U
OKCMOHEHIIUATBLHBINA POCT, (hOpMYJIa CIOKHBIX MPOLIEHTOB, UMETh MPEACTABICHUE O
KOHCTAHTE;

UCTIONIb30BaTh MPOTPECCUU ISl PEIIeHUs pealbHBIX 3aJad MPUKIATHOTO
XapaKkTepa;



CBOOO/THO OIEPUPOBATH MOHIATHUIMU: MTOCIEI0BATEILHOCTD, CIIOCOOBI 3a/1aHUS
MOCJIEA0BATENBHOCTEH, MOHOTOHHBIE M OrPAHUYEHHBIE IOCIEAO0BATEIBbHOCTH,
MIOHMMATh OCHOBBI 3apOKJICHHUS MAaTeMaTHYECKOrO0 aHajiu3a KaK aHalu3a
OECKOHEUHO MAaJIbIX;

CBOOOJIHO ONIEPUPOBATH NOHATUSAMU: HEMPEPBIBHBIE (PYHKIIUU, TOUYKH pa3pbiBa
rpaduka GyHKIIMH, aCUMIITOTHI Tpadrka QyHKIINH;

CBOOOJTHO OIEPUPOBATH TMOHATUEM: (YHKIMS, HEMpEpbIBHAs Ha OTpeE3Ke,
IPUMEHSATH CBOMCTBA HETPEPHIBHBIX (DYHKIUI 7S pELICHUs 3a/1a4;

CBOOOJHO OIEPUPOBATH TMOHATHUAMM: TIEpBasi W BTOpas MPOU3BOJHBIE
byHKIMH, KacaTenbHas K TpaduKy QyHKIIIH,

BBIYUCIISITh MTPOU3BOJIHBIE CYMMBI, MPOU3BEICHUS, YACTHOIO U KOMIO3ULIUH
NBYX (DYHKITUH, 3HATh TPOU3BOIHBIC DIIEMEHTAPHBIX (PYHKITUH;

UCIIOJIb30BaTh TF€OMETPUYECKUI U (U3MYECKUH CMBICT MPOU3BOJHOM IS
pemeHus 3aaad.

MHokecTBa H JIOTHKA:

CBOOOZIHO  ONEpUpPOBaTh  IMOHATUSIMU:  MHOXKECTBO, ONEpaluu  Hajl
MHOYECTBaMU;

WCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anapar JUisl ONMCAaHUs PEabHbIX
IIPOLIECCOB U SIBJICHUM, TPU PELICHUU 3a]]a4 U3 APYTUX yUYEOHBIX MIPEIMETOB;

CBOOO/IHO OIEpUPOBaTh IMOHATUSMU: OIpEACIICHUE, TEOpeMa, ypaBHEHHE-
CJIEJICTBUE, CBOMCTBO MaTeMaTU4YECKOT0 00bEKTA, 10KA3aTEIbCTBO, PABHOCUIIbHBIC
YPaBHEHMS U HEPABEHCTBA.

K koniy obOyuenuss B 11 kJjacce 0OydyarOIIMICAd TOJYYUT CICAYIOIINE
IpPEeIMETHBIE PE3yJIbTAaThl MO OTACJIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTrO
Kypca «Anrebpa u Havajla MaTeMaTUYeCKOTr0 aHaTUu3a:

Yucia ¥ BbIYHCICHHSA:

CBOOOTHO OMIEPUPOBATH MOHATUSIMU: HATYPAJTILHOE U 1IEJI0€ YHCII0, MHOKECTBA
HaTypaJIbHBIX U LENBIX YUCEN, UCIIOIb30BaTh NPU3HAKN JAEIUMOCTH LIENBIX YHCEIL,
HOJ/l u HOK HaTypaibHBIX 4YHCEN MJId pEUIEHUs 3aJad, NPUMEHSTh alrOpUTM
EBxnuna;

cBOOOIHO ONEpUpOBaTh IMOHATHEM OCTaTKa [0 MOMAYNIO, 3alKiChIBaTh
HaTypaJIbHBIE YHCIIA B PA3JIMYHBIX ITO3UIIMOHHBIX CUCTEMAaX CUHUCIICHHUS;

CBOOOJHO OMEpUPOBATh MOHATUAMH: KOMILJIEKCHOE YHUCIO M MHOXECTBO
KOMITJIEKCHBIX YHWCEJI, MPEACTABIATh KOMIUICKCHBIE UYMCa B alreOpanyeckod u
TPUTOHOMETPHUUECKON (hOpMe, BBHITIONHATH apu(PMETHIECKUE ONepaIii ¢ HUMHU U
M300pakaTh Ha KOOPJIMHATHOM TIOCKOCTH.

YpaBHeHUs U HEPABEHCTBA:



CcBOOO/IHO ONEpPUPOBATH MOHATUSAMU: HUPPALMOHAIBHBIE, MOKA3aTEJIbHbIE U
Jorapu(pMUUECKUe HEpPAaBEHCTBA, HAXOAUTb UX PELIEHUS C  IOMOILBIO
PABHOCHJIBHBIX IIEPEXOOB;

OCYIIECTBISATH OTOOp KOpHEW TIpH PEHICHUH TPUTOHOMETPUUYECKOTO
YpaBHEHUS;

CBOOO/IHO OIEPUPOBATh MOHITHEM TPUTOHOMETPUUYECKOE HEPABEHCTBO,
OPUMEHATh  HEOOXOAuMbIE  (OpPMYJbl Ul  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJHO ONEPUPOBATH MOHATUSMU: CUCTEMA U COBOKYIHOCTh YPAaBHEHUH U
HEPABEHCTB, PABHOCWIIBHBIE CUCTEMBI U CUCTEMBI-CICACTBHS, HAXOAUTh PEIICHUS
CUCTEMBI U COBOKYIHOCTEH pallMOHAIBHBIX, UPPALMOHAIBHBIX, ITOKA3ATEIbHBIX U
Jgorapu(pMUUECKUX YPaBHEHUM U HEPABEHCTB;

pemarb palrOHAJIbHBIE, VppalMOHAJIbHBIE, ITOKa3aTEeIIbHBIE,
gorapuMUYECKHe W  TPUTOHOMETPUYECKHE YpaBHEHUST W  HEPaBEHCTBA,
coJiepKalle MOAYJIU U apaMeTphl;

IPUMEHATH TpaduyecKue METOAbI JIsl PEIICHUs] YpaBHEHUI U HEPABEHCTB, a
TAKXK€ 3a/1a4 C apaMeTpaMu;

MOJICJIMPOBATh peajbHbIE CUTYallMM Ha S3bIKE anreOpbl, COCTABIATH
BBIPDAQKEHUs, YPAaBHEHHUS, HEPABEHCTBA M HMX CHCTEMBI MO YCIOBHIO 3a/1a4H,
UCCIIEIOBaTh IIOCTPOCHHBIE MOJENINM C HCIOJIb30BAHMEM ammapara ajireOpsl,
WHTEPHPETUPOBATH NIOJyYCHHBIN PE3yJIbTaT.

DOyHkuuu U rpapuku:

CTpOUTh TpadUKHd KOMMO3MIMU (PYHKIUNA C MOMOIIBIO 3JIEMEHTApPHOIO
MCCJIEIOBAHUS U CBOMCTB KOMIO3UIUU ABYX ()YHKIIMIA;

CTPOUTH TeOMeTprUYecKue 00pa3bl ypaBHEHUH 1 HEPABEHCTB HAa KOOPAMHATHON
IIJIOCKOCTH;

CBOOOJHO  ONEpPUPOBATH MOHATHSAMHU: TPaQUKA TPUTOHOMETPHUUECKHUX
byHKIM;

OPUMEHATh (QYHKIUM Ui MOJECIHUPOBAHMS W HCCIENOBAaHUS pEasbHbIX
IIPOLIECCOB.

Havana MmaTeMaTH4eCKOro aHaJIm3a:

UCIT0JI30BaTh MPOU3BOJIHYIO JIJISl UCCIEAOBAHUS (PYHKIIMM HA MOHOTOHHOCTb
U DKCTPEMYMBI;

HaXOAUTh HauOoJblllee U HAaMMEHbIIee 3HaUCHUs (PYHKIIMM HEMPEPHIBHON Ha
OTpE3Ke;

WCIIOJIB30BaTh MPOU3BOAHYIO JUISI HAXOXKACHUS HAWJIY4Iler0 PELICHUs B
MIPUKIIAJIHBIX, B TOM YHCJIE COUMAIbHO-3KOHOMHYECKHUX, 3a1a4ax, 1JIsl ONPEAEICHUS
CKOPOCTH U YCKOpPEHUS MpoIiecca, 3aJaHHOro (popMysIon MM rpadukoM;



CBOOOJTHO  ONEpUPOBATH MOHATHSMHU: IEpBOOOpa3Hasi, ONpeneIEHHBIHI
WHTErpajl, HAXOAWTh IEpPBOOOpA3HbIC AIEMEHTAPHBIX (PYHKIMHA U BBIYUCIATH
uHTterpai no popmysne Herotona-JIeitonuna;

HAXOJUTh TIOMIAIHN TUIOCKUX (GUTYP U OOBEMBI TEIT C TOMOIILI0 HHTETPAIIA;

MMETh MPEACTABICHUE O MATEMATHYECKOM MOJICIIMPOBAHUM HA MPUMEPE
cocTaBiieHUs U PepeHIINaTbHBIX YPaBHEHUN;

pelarh NPUKIAIHbIE 33aJa4d, B TOM YHCJIE COLMAIbHO-DKOHOMUYECKOTO U
du3nYECKOro XapakTepa, CpeICTBAMU MAaTEMaTUIECKOTO aHaJIN3a.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIACC
KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposBbie)
Konrpoabnsie IIpakruuyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTshI
pecypcsbl
MHOXECTBO 1€MCTBUTEIIBHBIX YHCEIL.
Muorowiensl. PanimonanbHble ypaBHEHHS U bubmmorexa [IOK
1 ' C 5 . P 24 1 https://m.edsoo.ru
HepaBCHCTUBa. UCTEMBI JIMHCHHBIX Uchi.ru PIII
ypaBHEHU
5 Oynkuuu U rpadpuku. CreneHHas GyHKIMS C 12 1 bubnnoreka [JOK
LIEJIBIM [10KA3aTesIeM https://m.edsoo0.ru
3 Apudmerndeckuii KOpeHb N-0if CTENCHH. 15 1 Bbu6motreka [JOK
WppaumonanbHble ypaBHEHUS https://m.edsoo.ru
4 [TokazarenpHas pynkuus. [lokazarenpHbie 10 1 bubnmnorexa [JOK
YpaBHEHUSA https://m.edsoo.ru
JI . -
5 OrapupMitieckas QyHKIIA 18 1 https://ibis.one/
Jlorapudmudeckue ypaBHEHUS
5 TpuroHomMeTpUYecKue BBIPAKCHUS U 99 1 httos://ibis.one/
ypaBHEHUs I
7 [TocnenoBarenbHOCTH U MPOTPECCUH 10 1 https://ibis.one/
8 HenpepsiBable pynkiuu. [IpouszBoanas 20 1 ]r?':'fiﬂ/lﬁ::ﬁi:;[OK
IT
9 OBTOPCHI/IC, 000011IeHNEe, CHCTEMATH3AINS 5 5 https://seducont.ru/
3HAHUU
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0



https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://ibis.one/
https://ibis.one/
https://ibis.one/
https://ibis.one/
https://seducont.ru/

11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposBbie)
KonTpoabubie IIpakTuueckue
n/n MPOrpaMMblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTshI
pecypchl
HccnenoBanue (GyHKIHIA C TTOMOIIBIO bubamorexa LHOK
1 AOBAITE WYHER o 22 1 https:/bis.one/
TPOHSBOLTOH https/:/foxford.ru
https: h-
2 [lepBooOpasHas u uHTErpa 12 1 ttps //mat_
ege.sdamgia.ru
3 I'paduiku TPUrOHOMETPHUUECKUX (HYHKIIHHA. 1 1 htto:/fwww. problems.ru
Tpuronomerpuveckrue HepaBeHCTBA
4 HpparmonaibHbIe, TOKA3aTSIBHBIE H 24 1 https://educomt.ru/
norapuMUYECKHe HEPABCHCTBA
KomriekcHbie dncia 10 1 https://foxford.ru/
HarypanbHble u nensie ynucna 10 1 https://mjb-edu.com/
, C(I)/IC;:;VII;I paIII/IOHaJI(I;I—;BIX:b praeucI/IOHaanmx b . BuGmorexa [IOP 1
MOKa3aTeIbHBIX U JOrapu(PMHIECKUX
. P OOP https://ibis.one/
YpaBHCHHIA
8 3azauu ¢ mapaMmeTpamu 16 1 http://www/problems/ru
IT
9 OBTOPGHHG, 0000111eHHEe, CHCTEMATH3aIIUS 16 p http:/mathnet.spb.ru/
3HaHUU
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0



https://bis.one/
https://math-ege.sdamgia.ru/
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https://foxford.ru/
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HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoJunyecTBO 4acoB DJIeKTPOHHbIE
Jlara nudpoBbie
Nen/m Tema ypoka KonrTpoabubie IIpakTuueckue p
Bcero U3ydyeHusi  oOpa3oBaTeibHbIE
padoThI padoThI
pecypchl
bub6nmoreka [IOK
POIIMBII
1 MHO)€eCTBO, ONepaly HaJl 1 httos: /v
MHOKECTBAMH U MX CBOMCTBA PS. _—
yaklass.ru Uchi.ru
https://ibis.one/
. https://ibis.one/
2 -B 1
Jluarpammet Siinepa-Benwa https://edu.cont.ru/
[IpuMeHeHne TeopeTUKO-
3 MHOECTBEHHOTO arapara JJisi pEIICHUs 1 bubmrorexa LIOK
pata i P https://ibis.one/
3a1a4
Panmonaneueie yncna. OOBIKHOBEHHBIE U
bu6nmorexa LIOK
4 JeCSITUUHBIE TPOOH, TIPOLIEHTHI, 1
https://seducont.ru/
OECKOHEYHBIE TTEPUOIUUECKHE Ipodu
Panmonaneueie yncna. OOBIKHOBEHHBIE U
bubmmoteka IIOK
5 JeCATUYHbIE ApOOU, POLIEHTHI, 1 .
https://ibis.one/
OecKOHEeYHbIE IEPUOANYECKUE APOOH
5 [Ipumenenue apobeii u IPOIEHTOB IS 1 bubmuoreka [JOK
pELIEHNs TPUKIIAIHBIX 3a/1a4 https://seducont.ru/
7 [Ipumenenue apobeii u NPOLEHTOB IS 1 bubauoreka [IOK

PEIICHUA MPUKIIAHBIX 3a1a4

https://foxford.ru/



https://www/
https://ibis.one/
https://ibis.one/
https://edu.cont.ru/
https://ibis.one/
https://seducont.ru/
https://ibis.one/
https://seducont.ru/
https://foxford.ru/

8 JeticTBuTenbHbBIC yncia. PalimoHanbHbIC bubnuorexa [IOK
Y UppallMOHAJIbHBIC YKCIIa https://educont.ru/

9 Apudmernueckre onepaum ¢ bubmunoreka [JOK
JIECTBUTEIBbHBIMU YHCIaMHU https://ibis.one/

10 Moaynb 1€MCTBUTENBHOTO YUCTIA U €r0 bubnunoreka LIOK
CBOICTBA https://foxford.ru/
[TpubnuxEHHbBIE BEIYUCIICHUS, TPABUIIA

11 OKPYIJIEHUS, IIPUKUIKA U OLIEHKA buGnuorexa LIOK

24 > 1P . https://seducont.ru/
pe3ynbTaTa BRIYUCICHUN
OCHOBHBIE METO/IbI PEIICHUS LIETBIX U
12 6 . Bbubnnoteka LOK
00HO-palMOHANBHBIX YPaBHCHUN U
P pall P https://seducont.ru/
HEPaBEHCTB
OCHOBHBIE METO/IbI PEIICHHUS LEIbIX U
13 6 . Bbubnnoteka LLOK
00HO-palMOHANBHBIX YPaBHCHUN U
P pall P https://seducont.ru/
HEPaBEHCTB
OCHOBHBIE METO/IbI pELIEHUS LETbIX U

14 JIpOOHO-pallMOHANIBHBIX YPaBHEHUHN U https://foxford.ru/
HEPaBEHCTB
MHOrowieHsl OT OAHOW NEPEMEHHOM.

15 Jlenenne MHOTOUYJIEHA HA MHOTOWIEH C https://foxford.ru/
octaTtkoM. Teopema besy
MHOTOWICHBI ¢ IEJTBIMA

16 https://foxford.ru/
koa¢ppunuentamu. Teopema Bueta

Bubnumoteka LLOK
PaW,MaW
17 Pemrenne cucreM TUHEHHBIX YpaBHEHUN https://www.

yaklass.ru Uchi.ru
https://ibis.one/



https://educont.ru/
https://ibis.one/
https://foxford.ru/
https://seducont.ru/
https://seducont.ru/
https://seducont.ru/
https://foxford.ru/
https://foxford.ru/
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Bubanoteka LLOK

PaLWW, M3
18 Pemrenne cucreM TMHEHHBIX YpaBHEHUN https://www.
yaklass.ru Uchi.ru
https://ibis.one/
Martpuua cucTeMbl JIMHEWHBIX
e P3LWL, ML
aBHeHuH. OnpenennuTens MaTpULbI
19 P e . pH https://www.
2x2, ero reoMeTpU4EeCKUi CMBICII U .
N yaklass.ru Uchi.ru
CBOMCTBA; BBIYMCIICHUE €T0 3HAUYCHUS
Ornpenenurens MaTPUILI 2X2, €r0 P3LWL, M3LW
20 TrE€OMETPUUYECKUI CMBICI U CBOMCTBA; https://www.
BBIYMCJICHUE €TI0 3HAYCHUS yaklass.ru Uchi.ru
21 [IpuMeHeHue onpenenuTens s bubnuoreka [IOK
peLIeHUs CUCTEMBI JINHEWHBIX YPAaBHEHU https://ibis.one/
Pemenue npukianHbIX 3a1a4 ¢ IOMOIIBIO -
22 p N A A . H https://ibis.one/
CUCTEMBI JINHEHHBIX ypaBHEHUN
23 Perenne npukiiagHbIX 3a/1a4 ¢ MOMOIIBIO bubmmnoreka HOK
CUCTEMBI JINHEWHBIX YPaBHEHUU https://foxford.ru/
KonTponbhas padora: "PannonanbHble P3LL, M3LL
24 ypaBHEHHUS U HepaBeHCTBA. CHCTEMBI https://www.
JUHENHBIX ypaBHEHHUH" yaklass.ru Uchi.ru
OyHKIMS, CIOCOOBI 3aJaHUS (PYHKITHH. P3LWW, M3LL
25 B3aumHo oOpaTHbIe QYHKITHH. https://www.
Komnozunus ¢pyHkimit yaklass.ru Uchi.ru
P3LL, M3LL
I'padux pyHKIMEU. DIeMEHTAPHBIE '
26 pacpuxc gy P https://www.

npeoOpa3oBanus rpadukoB GyHKINN

yaklass.ru Uchi.ru


https://www/
https://ibis.one/
https://www/
https://www/
https://ibis.one/
https://ibis.one/
https://foxford.ru/
https://www/
https://www/
https://www/

OO6nacTp orpeneneHuss © MHOXKECTBO

P3LW, M3LW

27 3HaueHni GpyHkuu. Hynu Gyskmmm. https://www.
[IpoMexxyTKu 3HaK MOCTOSHCTBA yaklass.ru
UérHble 1 HEYETHBIC PYHKITHH.
28 [epuonnueckue ¢pynkunu. [IpomexyTku P3LWU ,Uchi.ru
MOHOTOHHOCTH (DYHKITHH
MakcuMyMbl U MUHUMYMBbI (DYHKIIHH. P3ILW, M3LW
29 HauOonpiiee 1 HanMeHblee 3HAYCHNE https://www.
(GyHKINN Ha TPOMEXKYTKE yaklass.ru
30 Jluneitnas, kBagpaTiu4Has u ApoOHO- bubmmoreka [JOK
nuHeiHas pyHKIuU https://foxford.ru/
PaW, M3aLW
DneMeHTapHOe UCCIIeIOBaHKE U
31 " o . https://www.
MOCTPOEHHE TPa(UKOB FTUX KM
p p YHEI yaklass.ru Uchi.ru
P3LW, M3
DneMeHTapHOE UCCIIEIOBAHUE U
32 o o . https://www.
MOCTPOEHUE TPAPUKOB ITUX KITHIA
P P YHIER yaklass.ru Uchi.ru
PoLW, M3LW
Crenens ¢ 1e7bIM NIOKa3aTeneM. bunom
33 https://www.
Herorona .
yaklass.ru Uchi.ru
P3LW, M3
Cremnens c 11e7bIM TOKa3aTeneM. bunom
34 https://www.
Herorona
yaklass.ru
CrenenHast GyHKIIUS C HATypalIbHBIM U
35 neJeIM nokasareiieM. E€ cBoiicTBa u P3LWL ,Uchi.ru
rpaduk
36 Konrtponsnas padora: "CreneHnas

¢bynkus. E€ croiictBa u rpaduk”



https://www/
https://www/
https://foxford.ru/
https://www/
https://www/
https://www/
https://www/

Apudmernueckuii KOpeHb HATYPATbHOU

P3LU, M3LL

37 . https://www.
CTEIICHH U €T0 CBOMCTBA )
yaklass.ru Uchi.ru
ApudmeTnyeckuii KOpeHb HATYPAITbHOM PaLL, MoU
n(pMETHUCCKUN Hb HaT bHOU
38 p . p P https://www.
CTETIEHU U €ro CBOMCTBa .
yaklass.ru Uchi.ru
IIpeoO eHUuU PO, M3LL
00pa30BaHUs YMCIIOBBIX BBIPAYKECHUIM,
39 peoop P https://www.
coJiepKallluX CTEIIEHU U KOPHHU
Feprat P yaklass.ru Uchi.ru
IIpeobpaszosa CII0 AKCHMIA PoLll, M
BaHMS YMCIIOBBIX BBIPAKCHHUIA,
40 beobp P https://www.
COJIEPIKAILMX CTETIEHU U KOPHU
yaklass.ru
IIpeoOpa3oBaHus YHUCIOBBIX BEIPAKCHUIH,
a1 peoop P P3LL ,Uchi.ru
COZIEPIKAILMX CTETIEHU U KOPHU
HppamonansHelie ypaBHeHUs. OCHOBHBIC
42 M:”II“)OI[LI elIeHus IZp alMOHAIBLHBIX Bubmiorexa HOK
p . pp https://foxford.ru/
YpaBHEHUU
WppanmonansHeie ypaBHeHNsA. OCHOBHbIE PaL, M3aLL
43 METO/IbI PELIEHUS UPPALUOHAIBHBIX https://www.
ypaBHEHUH yaklass.ru Uchi.ru
WppanmonansHble ypaBHeHN. OCHOBHbIE PaL, M3aLL
44 METO/IbI PEIIEHUS UPPALUOHAIBHBIX https://www.
ypaBHEHUH yaklass.ru Uchi.ru
PaBHOCUIBbHEIEC IEPEXOIBI B PEIICHUH Potll, Mol
45 pexon E) https://www.
HppalMOHAIILHBIX YPaBHEHUI
ppatt yP yaklass.ru Uchi.ru
PasHoc € Iepexo erre PoLL, ML
BHOCHJIbHEIC IIEPEXO/IbI B PECIICHUU
46 PEXOABIB P https://www.

MPPALMOHAIIBHBIX YPABHEHUN

yaklass.ru


https://www/
https://www/
https://www/
https://www/
https://foxford.ru/
https://www/
https://www/
https://www/
https://www/

PaBHOCWIIBHBIE IIEPEXO/BI B PELICHUN

47 ’ P3LW ,Uchi.ru
UppalMOHATIBHBIX YpaBHEHUI
48 PaBHOCHITBHBIE IEPEXO/IBI B PELLIEHUN bubnmnoreka HOK
HMPPALMOHAIIBHBIX YPABHEHUN https://foxford.ru/
CaoiicTBa 1 rpa@uK KOpHS N-O CTeNeHH P3LL, M3LW
49 KakK (QyHKIIMM OOpaTHOM CTEIICHHU C https://www.
HATypaJIbHbIM I1OKA3aTeIeEM yaklass.ru Uchi.ru
CaoiicTBa 1 rpa@uK KOpHS N-O CTeNeHH P3LL, M3LW
50 Kak (QyHKIIMH 0OpaTHOM CTENIEHH C https://www.
HATypAJIbHBIM 10KA3aTEIEM yaklass.ru Uchi.ru
Kontponbnas padota: "CBoiicTBa u
o1 rpaduK KOpHS N-Oi CTETICHH.
Wppanmonanbuble ypaBHEHUS"
PaW, M3aLW
CreneHsb ¢ palluOHAJIBLHBIM [T0OKA3aTEIEM
52 R https://www.
u e€ CBOMCTBA
yaklass.ru
CreneHsp ¢ pallMoOHaJIbHBIM ITOKa3aTeIeM
53 . . pall P3LWW ,Uchi.ru
U e€ CBOMCTBA
54 Cremnens C palliOHATBHBIM ITOKa3aTeIeM bubnmnorexa [JOK
" €€ CBOMCTBA https://foxford.ru/
.. . P3LW, M3
[TokazaTenpHas GyHKIMS, €€ CBOWCTBA U
55 o https://www.
rpaduk
P yaklass.ru Uchi.ru
Hcnons3oBanue rpaduka QyHKIUN I PSLL, ML
56 P yit https://www.

pelIeHNs] ypaBHEHUN

yaklass.ru Uchi.ru



https://foxford.ru/
https://www/
https://www/
https://www/
https://foxford.ru/
https://www/
https://www/

Hcnons3oBanue rpaduka GyHKIUN 115

P3LW, M3LW

57 U https://www.
PCUICHHA ypaBHCHIH yaklass.ru Uchi.ru
[TokazatenbHble ypaBHeHUA. OCHOBHBIE P3ILW, M3LW

58 METO/IbI PEIICHHS TTOKA3aTeIbHBIX https://www.
YpaBHEHUU yaklass.ru
[TokazarenbHbie ypaBHeHUSI. OCHOBHBIE

59 METO/IbI PEIICHHS TTOKA3aTeIbHBIX P3LWW ,Uchi.ru
ypaBHEHUH
[TokazaTenbHbie ypaBHeHU. OCHOBHBIE

60 METOJBI PELICHUS MTOKa3aTEIbHbBIX P3LW ,Uchi.ru
ypaBHEHUH

61 KonTponbnas padora: "[lokazarenpHas
¢bynknus. [TokazarenbHble ypaBHeHHS"

P, M3LW

62 Jlorapudwm uncna. CoiicTBa jJorapudma https://www.
yaklass.ru Uchi.ru
P3LL, ML

63 Jlorapudm uucna. CoiicTBa Jorapudpma https://www.
yaklass.ru Uchi.ru
P3LW, M3

64 Jlorapudm yucna. CroiicTa jorapudpma https://www.

yaklass.ru

65 JlecsiTuuHbIe U HATYpaJibHbIE JTOTapUPMBbI P3LW ,Uchi.ru

P3LL, M3LLU

66 JlecsiTHuHBIC U HATYpAJTbHBIC JTOTaPU(PMBI https://www.

yaklass.ru Uchi.ru


https://www/
https://www/
https://www/
https://www/
https://www/
https://www/

[IpeoOpazoBanue BhIpaXKEHUH,

P3LW, M3LW

67 cone o https://www.
JKalUX JIOrapudmbl
ACpRatl P yaklass.ru Uchi.ru
o P3ILW, M3LW
[IpeoOpazoBaHue BEIpaKEHUH,
68 o o https://www.
eprKalluX JIOrapu(pMel
AeprRatt P yaklass.ru
[IpeoOpa3oBaHue BbIPAYKECHHIA,
69 beoop p P3LW ,Uchi.ru
COZIep KALIHX JIOTapU(MBI
.. . P3ILW, M3LW
Jlorapudmuueckas pyHKuus, €€ CBOWCTBA
70 a0 https://www.
U rpaduk
P yaklass.ru Uchi.ru
.. . P3LW, ML
Jlorapudmuueckas pyHkuus, e€ cBONHCTBA
71 https://www.
u rpaduk )
yaklass.ru Uchi.ru
P, M3LW
Hcnonp3oBanue rpaduka GyHKIMNA 115
712 - . https://www.
MICHUSI YpaBHEHUHN
P P yaklass.ru
Hcnons3oBanue rpaguka KIUH IS
73 FP\‘}? (yHKIIm 1t P3LWL ,Uchi.ru
peLIEeHNs] ypaBHEHUI
Jlorapudmuueckue ypaBHEeHUs. PaLWL, M3aLW
74 OCHOBHBIE METO/IbI pEIICHUS https://www.
Jorapu(PMUYECKUX YpaBHEHUM yaklass.ru Uchi.ru
Jlorapudmuueckue ypaBHEeHUs. PaL, M3aLL
75 OCHOBHBIE METO/IbI pELICHUS https://www.
Jorapu(pMHUUECKUX YpaBHEHUN yaklass.ru Uchi.ru
Jlorapudmudeckue ypaBHEHHS. P3LWL, M3LW
76 OCHOBHBIE METO/IbI pEUICHUS https://www.
norapuMUYECKUX ypaBHEHUI yaklass.ru


https://www/
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https://www/
https://www/
https://www/

PaBHOCWIIBHBIE IIEPEXO/BI B PELICHUN

77 N P3LW ,Uchi.ru
Jorapu(MUUECKUX ypaBHEHUI
PaBHOCHITBHBIE TIEPEXO/BI B PELLIECHUU PoLL, MLl

78 . https://www.
Jorapu(MUUECKUX ypaBHEHUI yaklass.ru Uchi.ru
KonTponbHas pabora:

79 "Jlorapudpmuueckas ¢yHKIIHS.
Jlorapudmuueckue ypaBHeHus"

P3LL, M3LL

80 CuHyC, KOCUHYC, TAHT'€HC U KOTAHI'€HC httos: /AW,
YUCIIOBOT'O apryMEHTa vaklass.ru

81 CuHyC, KOCUHYC, TAHT'€HC U KOTAHI'€HC P3L  Uchi.ru
YUCIIOBOT'O apryMEHTa
ApKCHHYC, apKKOCUHYC U apKTaHI'€HC PoLll, ML

82 https://www.
FHCHOBOTO aprymeitta yaklass.ru Uchi.ru
ApKCHHYC, apKKOCUHYC U apKTaHT'€HC PILL, MILL

83 https://www.
HHCIIOBOTO apryMenta yaklass.ru Uchi.ru
Tpuronomerpuueckas OKpyKHOCTb, PaLWL, M3aLW

84 OIIPEACIICHNEC TPUTOHOMETPHUICCKUX https://www.
(GYHKIMN YHUCIOBOTO apryMeHTa yaklass.ru
TpuronomeTpudeckasi OKpyKHOCTb,

85 OoIpeaeIeHUuEe TPUTOHOMETPUUECKUX P3LW ,Uchi.ru
(GyHKIUI YMCIOBOTO apryMeHTa

P3LL, M3LL
86 OCHOBHBIE TPUTOHOMETPUUECKHE httos: /AW

(bopMyIIbI

yaklass.ru Uchi.ru


https://www/
https://www/
https://www/
https://www/
https://www/
https://www/

OcCHOBHEBIE TPUTOHOMETPHUYCCKUEC

P3LW, M3LW

87 bop https://www.
JIBI
PMYy yaklass.ru Uchi.ru
PoLW, M3LW
OCHOBHBIE TPUTOHOMETPUUYECKUE
88 o https://www.
MYJIBI
pMYy yaklass.ru
OCHOBHBIC TPUTOHOMETPUYCCKIE
89 p R P3LL ,Uchi.ru
(hopMyIIBI
PoLW, M3LW
[Ipeobpa3oBaHre TPUTOHOMETPUUECKUX
90 v https://www.
BBIpKCHUI )
yaklass.ru Uchi.ru
POLLU, M3LW
[IpeobOpazoBaHKe TPUTOHOMETPUICCKUX
91 = https://www.
BBIPAYKEHU I )
yaklass.ru Uchi.ru
PoLW, M3LW
[Ipeobpa3oBaHrUe TPUTOHOMETPUUECKUX
92 y https://www.
BBIpOKCHUI
yaklass.ru
[IpeoGpazoBaHne TPUTOHOMETPHUICCKHIX
93 peobp . P P P3LWW ,Uchi.ru
BBIpOKCHUI
PaLW, M3LW
Pemrenue TpuroHoMeTprUIECKUX
94 ABHCHIL https://www.
BHEHUI
P yaklass.ru Uchi.ru
POLL, M3
Pemrenne TpuroHoMeTpu4ecKux
95 ABHEH https://www.
CHUI
P yaklass.ru Uchi.ru
Pemienne TpUroHOMETPUYECKHUX
96 P P P3LLI, M3LL
ypaBHEHUH
Penienue TpUroHOMETPUYECKHIX
97 P P P3W ,Uchi.ru

ypaBHEHUU



https://www/
https://www/
https://www/
https://www/
https://www/
https://www/
https://www/

Pemrenne TpuroHOMeTpU4ECKUX

98 N P3LWL ,Uchi.ru
YpaBHEHUU
99 Pemenue TpI/II‘OHOMeTpI/I‘-IeCKI/IX POWW Uchi.ru
ypaBHEHU
Pemrenue TpuroHoMeTpudecKux PLLl, Uchi.ru
100 . https://www.
ypaBHetin yaklass.ru
Konrponsnas pabora:
101 "TpUrOHOMETPUUYECKUE BBIPAKEHUS U
TPUTOHOMETPUYECKHE YpaBHCHUS"
ITocnegoBaTenbsHOCTH, CIIOCOOBI 3aJaHU P, M3l
102 nocjenoBarenbHOCTeH. MeTos https://www.
MaTeMaTUYECKON MHIYKIIUU yaklass.ru Uchi.ru
MOHOTOHHBIE U OIPAHUYEHHBIE P3LW, M3LWL
103 ocJe10BaTeIbHOCTH. MicTopus aHanu3a https://www.
OECKOHEUYHO MaJbIX yaklass.ru Uchi.ru
P3LL, ML
104 Apudmernueckas nporpeccus https://www.
yaklass.ru
105 I'eomeTprueckas nporpeccus P3LW ,Uchi.ru
beckoneuno yObIBaroras PaLL, MLl
106 https://www.
r€OMETPUYECKasl POTpeccus yaklass.ru Uchi.ru
CymMa 0eCKOHEUHO yObIBArOIIEH PoLL, ML
107 reOMETPHYECKOM POrpeccur R
yaklass.ru Uchi.ru
JIMHEWHBIN U SKCIIOHEHIIUAIBHBIN POCT. PoLll, ML
108 https://www.

Yucio e. <1>opMyJ1a CJIO)KHBIX TPOUCHTOB

yaklass.ru



https://www/
https://www/
https://www/
https://www/
https://www/
https://www/

JIMHENHBIN ¥ HKCIOHEHUMAIIBHBIA POCT.

109 P3LWL ,Uchi.ru
Uucno e. Dopmyiia CI0KHBIX IPOLEHTOB
Hcnons3oBanue nporpeccun 1uist PaLW, M3LW
110 peLIeHUs peAIbHBIX 3a7a4 IPUKIIATHOTO https://www.
Xapakrepa yaklass.ru Uchi.ru
111 KonTponbHas pabora:
"[locnenoBarenbHOCTH U IIporpeccun’
P3LW, M3
112 HenpepriBHble GyHKIINN U UX CBOWCTBA https://www.
yaklass.ru
Touka pa3pbiBa. ACUMITOTHI rpa)KOB
113 pu P pad P3LU ,Uchi.ru
byHKIUH
CaoiicTBa (yHKIIHMI HETIPEPHIBHBIX HA PoLll, ML
114 yHKH pep https://www.
OTpe3Ke
p yaklass.ru Uchi.ru
. . P3LL, ML
CaoiicTBa (QyHKIIMI HETIPEPHIBHBIX HA
115 https://www.
OTpE3Ke
p yaklass.ru Uchi.ru
Meroa uHTEpBANIOB ISl peUIeH PaLL, MLl
usi
116 g P AP https://www.
HEPaBEHCTB
yaklass.ru
Meroa UHTEpPBAJIOB ISl pELICHUS
117 g P AP P3LW ,Uchi.ru
HEPaBEHCTB
Meroa UHTEpBAJIOB ISl pELICHUS PoLL, M3
118 8 P AP https://www.
HEPaBEHCTB .
yaklass.ru Uchi.ru
o P3LW, M3
[IpuMeHeHne CBOWCTB HEMPEPBIBHBIX
119 https://www.

GyHKIUH 1715 peleHus 3a1a4

yaklass.ru Uchi.ru



https://www/
https://www/
https://www/
https://www/
https://www/
https://www/
https://www/

[IpumeHeHne CBOMCTB HEMPEPHIBHBIX

P3LU, M3LL

120 N https://www.
GbyHKIUH 1715 petieHus 3a1a4y yaklass.ru
121 [lepBas u BTOpas npou3BOAHBIC (DYHKIIMH P3LWW ,Uchi.ru
. PoW, M3LW
Onpenenenue, TeOMETPUYECKUN CMBICI
122 . https://www.
TPOHSBOAHOH yaklass.ru Uchi.ru
Onpenencaue, GU3NUCCKUN CMBICIT PoLll, ML
123 N https://www.
HPOHSBOHON yaklass.ru Uchi.ru
. PaW, M3aLW
YpaBHeHHE KacaTelbHOU K rpaduKy
124 https://www.
Gyt yaklass.ru
195 VYpaBHeHHE KacaTelbHOU K rpaduKy PAWL Uchiru
byHKIIUN
P3LU, M3LL
126 [Tpon3BoiHBIE NIEMEHTAPHBIX HYHKLINH https://www.
yaklass.ru Uchi.ru
P3LW, M3
127 [Ipon3BoiHBIE AEMEHTAPHBIX (PYHKINN https://www.
yaklass.ru Uchi.ru
[IpousBoHAs CyMMBI, TPOU3BEACHHUS, PoLll, ML
128 N https://www.
YaCTHOTO M KOMITO3UIIUU (YHKITHI yaklass.ru
129 [IpousBoIHAS CYMMBEI, HpOI/I3BeI[eiII/I}I, P3WL Uchiru
YaCTHOTO M KOMITO3UIIUU ()YHKITUI
130 [Tpon3BoIHAS CYMMBI, npomBenerms[, POW Uchiru
JaCTHOTO M KOMITO3HUIINU ()yHKITHI
131 Kontponbnas padota: "[IponsBognas”
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[ToBTOpenue, 060061eHNE,

132 . . M3LL,P3LL
cucTeMaTH3alus 3HaHUi: "Y paBHCHHUS
I1

133 OBTOPCHHE, O606H.[€HIE€,” ) MBLL,P3LL
cucTeMaru3anus 3HaHui: "OyHKIH

134 Hrorosas koHTpoabHas paboTa 1

135 HroroBas KoHTpoJIbHAs paboTa

136 [ToBTOpEHME, 0606H_ICHI:IC, Pl
crcTeMaTH3aIus 3HaHU

OBILIEE KOJIMYECTBO YACOB I1O 10

[TPOTPAMME




11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Nen/m | Tema ypoka Kourpoabnble IIpakTuyeckue Aara mupposkic
Bcero u3y4eHuss  o0paszoBaTe/bHbIE
padoThI padoThI pecypenI

[IpumMeHeHne Mpou3BOIHON K P3LL, M3LW

1 HCCIIeI0BaHMIO (DYHKIIMI Ha 1 1 Hepena https://www.
MOHOTOHHOCTH U OKCTPEMYMBI yaklass.ru Uchi.ru
[IpumeHeHne Mpou3BOIHOM K P3LW, M3LWL

2 UCCIIeIOBaHMIO (QYHKIIHI Ha 1 https://www.
MOHOTOHHOCTb U DKCTPEMYMBI yaklass.ru Uchi.ru
[IpuMeHeHne npou3BOIHON K P3L, M3LW

3 WCCJICIOBAHMIO (DYHKITHI Ha 1 https://www.
MOHOTOHHOCTb U 3KCTPEMYMBI yaklass.ru
[IprMeHeHne npon3BOIHOM K

4 MCCIIeI0BaHUIO (QYHKIIMI Ha 1 P3W ,Uchi.ru
MOHOTOHHOCTB ¥ IKCTPEMYMBI
IIpuMeHeHne MpoU3BOIHON K

) MCCIIEIOBaHUIO (QYHKIIMH Ha 1 2 Hepena P3LW ,Uchi.ru
MOHOTOHHOCTB ¥ IKCTPEMYMBI
IIpuMeHeHne MpoU3BOIHON K

6 UCCcleIoBaHMIO (PYHKIMH Ha 1 P3LW ,Uchi.ru
MOHOTOHHOCTB ¥ 3KCTPEMYMBI
Haxoxnenne HanOoOJIbIIEro 1

7 HaVMEHBIIIETO 3HAYCHUS HENIPEPBIBHON 1 M3L,P3LW
(GyHKLIUHU Ha OTpe3Ke



https://www/
https://www/
https://www/

Haxoxnenue HanbdonpLero u

OMnpeaAcCIICHNUA CKOPOCTH N YCKOPCHUA

8 HaWMEHBILIETO 3HAYECHUS HETIPEPHIBHOM M3L,P3aLW
GyHKIIMY Ha OTpe3Ke
Haxoxnenue HanOoJIbIIETO U P3LW, M3LW

9 HaWMEHBILIETO 3HAYCHUS HETIPEPBIBHOU 3 Hepena https://www.
(GyHKIMHU HAa OTpe3Ke yaklass.ru Uchi.ru
Haxoxnenne HanOOJIbIIEro U P, M3l

10 HaWMEHBILIETO 3HAYCHUS HETIPEPBIBHOU https://www.
(GyHKIMHU Ha OTpE3Ke yaklass.ru Uchi.ru
Haxoxnenne HanOOJIbIIEro U P, M3LL

11 HaMMEHBILIETO 3HAYEHUSI HEPEPHIBHON https://www.
GyHKIINN Ha OTpe3Ke yaklass.ru
Haxoxnenue HaubombIiero u

12 HaWMEHBILIETO 3HAYECHUS HETIPEPHIBHOM P3WW ,Uchi.ru
GyHKIINN Ha OTpe3Ke
[Ipumenenre npou3BOIHOM IS

13 HaxXOXXICHUS HAMITYYIIIETO PEIICHUS B 4 Hepena P3LWL ,Uchi.ru
NPUKIIAJHBIX 3a1a4ax
[IpuMeHeHne Npon3BOHON s P3LW, M3LW

14 HAXO0XXICHUS HAWTYYIIEro PEMICHNS B https://www.
MPUKIAIHBIX 3a7a4ax yaklass.ru Uchi.ru
IIprMmeHeHne nporu3BOIHOMN ISt PALL, MALL

15 OIIpEAEIICHUs CKOPOCTH U yCKOpveHI/IH httos://wuw.
nporecca, 3alaHHOro GopMyJIoN WK yaklass.ru Uchi.ru
rpaduxom
[IprMeHeH e TIPOM3BOIHOMN TSt PILL, MILL

16 https://www.

yaklass.ru


https://www/
https://www/
https://www/
https://www/
https://www/
https://www/

npoiecca, 3aJaHHOT0 (OPMYJION HITH

rpagukoM
17 Kommozunus ¢pyHKIui 5 Hepena P3LWW ,Uchi.ru
18 Kommo3zurust ¢hyHKImii P3W ,Uchi.ru
PoLU, M3LU
19 Kommozurust ¢hyHKImii https://www.
yaklass.ru Uchi.ru
I'eoMeTpuueckue 0Opas3bl ypaBHEHHH Ha
20 PIHECEHE ODPESRL Jp MS3LL, P3LL
KOOPJIMHATHOM TIJIOCKOCTH
T'eoMmeTpuueckne 00pa3sl ypaBHEHHUI HA
21 p N p yp 6 Hepena M3LU,P3LWL
KOOPJIMHATHOM TIJIOCKOCTH
POLL, M3LWW
KonTtponsHas pabdora: "MccnenoBanue
22 o . o https://www.
KIHUH C TIOMOIIBIO TPOMU3BOJHON
YHEH = P g yaklass.ru Uchi.ru
P, M3LL
23 [TepBooOpa3Has, OCHOBHOE CBOHCTBO https://www.
epBOOOPa3HBIX yaklass.ru
Uchi.ru
[IepBo0Opa3HbIe 31EMEHTapHBIX PaLWL, M3aLW
24 ¢yukuuil. [IpaBuna HaxoxAeHUS https://www.
epBOOOPa3HBIX yaklass.ru
[TepBooOpazHbIe 37IEMEHTAPHBIX
25 dbynakuumii. [IpaBuna HaxoXaeHUS 7 Hepena P3W ,Uchi.ru
epBOOOPaA3HBIX
HMurerpan. I'eomeTpuueckuii CMBICTT
26 p p P3LW ,Uchi.ru

HHTCrpajia



https://www/
https://www/
https://www/
https://www/

Brruncnenue onpenenéHHOro HHTerpana

P3LU, M3LL

27 https://www.
o ¢dopmyne Hrrorona-JleiiOnumna
bopmy. H yaklass.ru Uchi.ru
Brruncienue onpeneI€EHHOr0 HHTErpaia
28 pe . P M3LW,P3LL
o ¢popmyne Hrrorona-JIeitOuuia
[IpuMeHenre HHTErpaia 119 HaX 0K ICHUS
29 p . p a a 8 Hepena M3LL,P3LW
IJIOMIAEH TUIOCKUX (pHUTyp
P3LU, M3LL
[IpumeHeHne nHTErpaa sk HaX 0K ICHHS
30 . https://www.
00BbEMOB r€OMETPUYECKHX TSI .
yaklass.ru Uchi.ru
ITpume emeHuii uddepeHiuan PaLL, MoU
MMEpPBI PEIICHUN TU HIIHAIBHBIX
31 PHMEP Up A per https://www.
aBHEHUI
yp yaklass.ru Uchi.ru
ITpume emeHuii uddepeHiuan PaLll, ML
MMEpPBI PEIICHUN TU HIIHAIBHBIX
32 PHMEp up A petit https://www.
aBHEHUH
yp yaklass.ru
MaremaTrnueckoe MOAECIMPOBAHUE
33 peanbHBIX MPOLIECCOB C MTOMOIIIBIO 9 Hepena P3LWW ,Uchi.ru
muddepeHIaTbHBIX YpaBHEHUI
Kontpoabnas padora: "IlepsooOpa3nas u
34 POIbHAA P PBOODP P3LU ,Uchi.ru
WHTErpaj
Tpuronome eckue ¢ PILL, MILL
UTOHOMETPHUYECKHU KIIMH, UX
35 P - P YHEI https://www.
CBOIcTBa U rpaduKu ]
yaklass.ru Uchi.ru
Tpurosomerpuueckue KLU, UX
36 P . P yHicumn, M3LL,P3LL
cBOIcTBa U rpadUKu
Tpurosomerpudeckue KLU, UX
37 P P yriguH, 10 Hegena =~ M3LL,P3LU

cBOIcTBa U rpaduKu



https://www/
https://www/
https://www/
https://www/
https://www/

Tpuronomerpuueckue GyHKIMH, UX

P3LW, M3LW

38 . https://www.
CBOIicTBa U rpaduKu .
yaklass.ru Uchi.ru
P3ILW, M3LW
Tpuronomerpuueckue QyHKINH, UX
39 N https://www.
CBOWCTBA U TpaduKu ]
yaklass.ru Uchi.ru
OT60p KOpHEN TPUTOHOMETPUUECKHUX P3LW, M3LW
40 YpaBHEHUH C TTOMOIIBIO https://www.
TPUTOHOMETPUYECKON OKPYKHOCTH yaklass.ru
OT160p KOpHEH TPUTOHOMETPUUECKHUX
41 YPaBHEHUH C IOMOIIBIO 11 Hvepena |~ P3W ,Uchi.ru
TPUTOHOMETPUYECKON OKPYKHOCTH
OT60p KOpHEI TPUTOHOMETPHUUECKHUX
42 YpaBHEHUH C TOMOIIIBIO P3W ,Uchi.ru
TPUTOHOMETPUYECKON OKPYKHOCTH
OT100p KOpHEH TPUTOHOMETPUUYECKHX PaL, M3aLL
43 YpaBHEHUH C IOMOIBIO https://www.
TPUTOHOMETPUYECKON OKPYKHOCTH yaklass.ru Uchi.ru
Pemienue TpuroHomMeTpuYECKNX
44 P P M3LW,P3LU
HEPaBEHCTB
Pemienne TpuroHOMETPUYECKUX
45 P P 12 wepena | M3LL,P3LL
HEPaBEHCTB
P3LW, M3
Pemrenne TpuroHOMeTpUYECKUX
46 https://www.
HEPaBEHCTB .
yaklass.ru Uchi.ru
Pemenue TpuronomeTpuyeCKux P3LWL, M3LW
47 P P https://www.

HCPAaBCHCTB

yaklass.ru Uchi.ru



https://www/
https://www/
https://www/
https://www/
https://www/
https://www/

KonTtponsHas padora: "['paduxu P3LWW, M3LW
48 TPUTOHOMETPUICCKUX (DYHKITUH. https://www.
Tpuronomerpuyeckue HepaBeHCTBA" yaklass.ru
OCHOBHBIE METO/IbI pELICHUS )
49 13 Hepena P3LWL ,Uchi.ru
MOKa3aTeJIbHBIX HEPABCHCTB
OCHOBHBIC METOBI PEIICHUS
50 P P3LW ,Uchi.ru
MOKa3aTeIbHBIX HEPABCHCTB
PoLW, M3LW
OCHOBHBIE METO/IbI pEIICHUS
51 https://www.
MOKAa3aTeIbHBIX HEPABCHCTB .
yaklass.ru Uchi.ru
OCHOBHBIE METO/IbI PEIICHUS
52 14 Hepens M3LU,P3LWL
MOKa3aTeIbHBIX HEPABCHCTB
OCHOBHBIE METO/IbI pEIICHUS
53 P M3LL,P3LL
Jorapu(pMHUECKUX HEPABCHCTB
POLLU, M3LW
OCHOBHBIE METO/IbI pEIICHUS
54 https://www.
norapu(pMUUECKUX HEPABEHCTB .
yaklass.ru Uchi.ru
PaLW, M3LW
OCHOBHBIE METO/IbI pEIICHUS
55 https://www.
norapu(pMUUECKIX HEPABEHCTB .
yaklass.ru Uchi.ru
POLL, M3
OCHOBHBIE METO/IbI PELICHUS
56 15 Hepens https://www.
norapu(pMUUECKUX HEPABEHCTB
yaklass.ru
OCHOBHBIE METO/bI PEIICHUS
57 P P3LW ,Uchi.ru
UppaIlMOHATIFHBIX HEPABEHCTB
OCHOBHBIE METOBI PEIICHUS
58 P P3WW ,Uchi.ru

MPPALMOHAJIBHBIX HEPABEHCTB



https://www/
https://www/
https://www/
https://www/
https://www/

OCHOBHBIE MCTOABI pCHICHUSA

P3LW, M3LW

59 cnane https://www.
HppaluoHaIbHBIX HEPABECHCTB
ppatt P yaklass.ru Uchi.ru
OCHOBHBIE METObI PELICHUS
60 16 Hepens M>3LW,P3LW
HMppalyoHaJIbHbIX HEPABEHCTB
I'padpmueckre MeToabI pelICHUS
61 pag AP P . M3LL,POLL
HMppalOHAJIbHBIX YPaBHEHUI
POLL, M3LW
['padpuaeckue MeTOIBI peIICHUS
62 N https://www.
HppauOHAIbHBIX YPaBHEHUM
ppatl P yaklass.ru Uchi.ru
I'paduueckue meToabl pemeHus PoLl, Mo
63 p P N https://www.
MOKAa3aTeJIbHBIX YPaBHEHUM ]
yaklass.ru Uchi.ru
I'paduueckue meToabl pemeHus PaL, ML
64 p P 17 Hepens https://www.
MOKa3aTeJIbHbIX HEPABEHCTB
yaklass.ru
I'padmueckne METOIBI peIICHUS
65 pad ABLP . P3LWW ,Uchi.ru
norapu(pMHUECKUX ypaBHEHHIMA
I'padmueckne METOIBI peIICHUS
66 pag AP D P3LW ,Uchi.ru
norapu(pMUUECKIX HEPABEHCTB
P3LL, M3LL
I'paduueckue MmeToab! pemeHus
67 https://www.
norapu(pMUUECKIX HEPABEHCTB .
yaklass.ru Uchi.ru
['padpuaeckue MeToIbI pemIeHust
68 MOKa3aTeIbHBIX U JIOTApU(PMUICCKUX M3LL,P3LU
ypaBHEHUU
['padpuaeckue MeToIbI pemIeHust
69 MOKa3aTeIbHBIX U JIOTapU(MUIECKUX M3LL,P3LL

ypaBHEHUU



https://www/
https://www/
https://www/
https://www/
https://www/

I'padmueckue MeTO Bl pelIeHUS P3LL, M3LW
70 MOKa3aTeIbHBIX U JIOTAPUPMUUYECKUX https://www.
HEPABEHCTB yaklass.ru Uchi.ru
I'paduueckue MeTO Bl pelIeHUS P3LL, M3
71 MOKa3aTeIbHBIX U JIOTapU(MUIECKUX https://www.
HEPABEHCTB yaklass.ru Uchi.ru
KoHntposbnas padoTa: P3ILW, M3LW
72 "HppanuoHaibHble, IOKa3aTeIbHbIE U https://www.
norapudmuueckre HepaBeHCTBA" yaklass.ru
KommuiekcHbie uncna. AnreOpanueckas u
73 TPUTOHOMETpHUYECKast (DOPMBI 3aITUCH P3LW ,Uchi.ru
KOMIUIEKCHOTO YHCIIa
KommuiekcHbie uncna. AnreOpanueckas u
74 TPUTOHOMETpHUYECKast (DOPMBI 3aITUCH P3LW ,Uchi.ru
KOMIUIEKCHOTO YHCIIa
P3LL, ML
Apudmernueckue onepanuu ¢
75 https://www.
KOMIUIEKCHBIMU YHCIIAMU .
yaklass.ru Uchi.ru
ApudmeTnueckue onepanuu C
76 pr P M3LLI,P3LL
KOMIUIEKCHBIMU YHCIIAMU
N3o0paxeHue KOMIIJIEKCHBIX YHUCETT Ha
77 g M3LU,P3LL
KOOpPJMHATHOM INIOCKOCTH
P3LL, ML
N300pakeHne KOMIUJIEKCHBIX YHCel Ha
78 N https://www.
KOOpPJMHATHOM INIOCKOCTH .
yaklass.ru Uchi.ru
o P3LW, M3
®opmyna Myaspa. KopHu n-oii crenenn ’
79 https://www.

N3 KOMIIJICKCHOI'O YHCJia

yaklass.ru Uchi.ru


https://www/
https://www/
https://www/
https://www/
https://www/
https://www/

®opmyna Myaspa. KopHu N-oii cTenenun

P3LU, M3LL

80 https://www.
M3 KOMILJIEKCHOI'O YHCIIa
yaklass.ru
[IpuMeHeHne KOMIUIEKCHBIX YMCEI IS
81 pereHus: GU3NIECKUX ¥ TE€OMETPUUSCKHUX P3LWW ,Uchi.ru
3amaq
KoutponrHas padora: "KoMiiekcHbie
82 p" P P3W ,Uchi.ru
qucia
P3LU, M3LL
83 HarypanbHble u nensie yncna https://www.
yaklass.ru Uchi.ru
84 HarypanbHble u nensie yrcna M3LW,P3LW
ITpuMeHeHne IPU3HAKOB IEITMMOCTH
85 P p a M3LU,P3LL
LENBIX YHCENT
IIpuMeHeHue 3HAKOB JIEJINMOC PoLl, Mo
MMEHEHHUE IPU3HAKOB IEIMMOCTH
86 P p a https://www.
LENBIX YACEN .
yaklass.ru Uchi.ru
P3LU, M3LL
[TpuMmeHeHre TPU3HAKOB IETUMOCTH
87 https://www.
nensix uncen: HO u HOK .
yaklass.ru Uchi.ru
P, M3LW
[IpumeHeHre TPU3HAKOB JICTUMOCTH
88 https://www.
nensix yucen: HOJl u HOK
yaklass.ru
[IpuMeHeHNEe IPU3HAKOB IEINMOCTH
89 P p g P3LW ,Uchi.ru
HEJIBIX YHCEII: OCTATKH 110 MOJIYITIO
[IpumeHeHnEe IPU3HAKOB JEIUMOCTH
90 p p a P3LW ,Uchi.ru

IEJIBIX YHCEJI: OCTATKH 110 MOJIYITIO



https://www/
https://www/
https://www/
https://www/
https://www/

[IpuMeHeHne pU3HAKOB ACIUMOCTH PaL, M3aLL

91 LEJbIX YKCell: anroput™ EBkinaa s https://www.
peleHus 3a1a4 B LEJbIX YUCIIax yaklass.ru Uchi.ru

92 KonTponpHas padora: "Teopus nenbix
yucen"
Cucrema ¥ COBOKYITHOCTh YPAaBHEHUU.

93 PaBHOCHIIBHBIE CUCTEMBI U CUCTEMBbI- M3LW,P3LW
CIEACTBUS
CucreMa 1 COBOKYITHOCTb ypaBHEHUM. PaLW, M3aLL

94 PaBHOCHIIBHBIE CUCTEMBI U CUCTEMBI- https://www.
CJIEICTBUS yaklass.ru Uchi.ru
OCHOBHBIE METO/IbI PELLIEHUSI CUCTEM U P3LW, M3aLL

95 COBOKYITHOCTEH pallMOHaIbHbBIX https://www.
YpaBHEHUN yaklass.ru Uchi.ru
OCHOBHBIE METO/IbI PEIICHUSI CUCTEM U P, M3l

96 COBOKYITHOCTEH MPPAIlMOHATLHBIX https://www.
YpaBHEHUH yaklass.ru
OCHOBHBIE METO/BI PELLIEHUSI CUCTEM U

97 COBOKYITHOCTEM MOKA3aTEIbHBIX P3LW ,Uchi.ru
ypaBHEHUH
OCHOBHBIE METO/BI PELLIEHUS CUCTEM U

98 COBOKYITHOCTEH MOKa3aTeIbHBIX P3LWL ,Uchi.ru
yYpaBHEHUNU
OcCHOBHBIE METO/IBI PELLIEHUS] CUCTEM U PaLW, M3LWL

99 COBOKYITHOCTEH JIorapu(pMUIecKux https://www.

yYpaBHEHUN

yaklass.ru Uchi.ru


https://www/
https://www/
https://www/
https://www/
https://www/

OCHOBHBIC MCTOJbI pCICHUA CUCTCM U

100 COBOKYITHOCTEH JIOTapu(PMUIECKUX M3LU,P3LW
YpaBHEHUU
[IpuMeHeHne cUCTEM K PELLECHUIO
MaTeMaTUYECCKUX 3aJ1a4 U 3a7a4 U3 M3LW,P3LW

101 pa3nuyHbIX 007acTeil HAyKH U pealbHOM https://www.
JKU3HU, UHTEPIIPETALUS TOTYYEHHBIX yaklass.ru Uchi.ru
pe3yJIbTaToB
[IpuMeHeHne cUCTEM K PELIEHUIO
MaTeMaTUYECKUX 3a/1a4 U 3a7a4 U3 M3LW,P3LW

102 pa3IU4HbIX 00JaCTe HayKH U pealibHOM https://www.
JKU3HU, UHTEPIPETAUs II0JIYYEHHBIX yaklass.ru Uchi.ru
pe3yJIbTaToB
[IprMeHeHre HEpABEHCTB K PELICHUIO
MaTEeMaTUYECCKHX 3aJa4 U 3a1a4 u3 M3LU,P3LL

103 pa3nuyHbIX 001acTeil HAYKH U pealbHOM https://www.
JKM3HHU, HHTEPIIPETAUA I0JIYYEHHBIX yaklass.ru Uchi.ru
pe3ynbTaToOB
Kontponbnas padota: "Cucremsr

104 palOHAIBHBIX, UPPALMOHAIBHBIX
MOKa3aTeNNbHBIX U JIOrapu(PMUUECKUX
ypaBHeHHH"

P3LL, ML

105 PanumonaneHble ypaBHEHUS C httos: /AW,
fapaMeTpami yaklass.ru Uchi.ru
PanuonansHbie HEpaBeHCTBaA C PStll, MaLL

106 https://www.

napaMeTpamu

yaklass.ru Uchi.ru


https://www/
https://www/
https://www/
https://www/
https://www/

107

108

PaHI/IOHaHBHHe CHUCTEMEI C ITapaMETpaMu

WppannonanbHble ypaBHEHUS,
HEPABEHCTBA C IIapaMeTPaMHU

P3LL, M3LL
https://www.

yaklass.ru
PaLW, MaLW
https://www.

yaklass.ru Uchi.ru

109

110

HppanmoHanbHble CUCTEMBI C
napaMeTpamu

[Toka3arenbHble ypaBHEHHUsI, HEPABEHCTBA
C IapaMeTpaMu

P3LL, M3LL
https://www.

yaklass.ru Uchi.ru
PILL, M3

yaklass.ru

111

112

IToka3aTenbHBIE CHCTEMBI C mapamMeTpamMu

Jlorapudmuueckre ypaBHeHUs,
HEpaBEHCTBA C NapaMeTpaMu

P3LL, M3LL
https://www.

yaklass.ru Uchi.ru
PILWL, M3
https://www.

yaklass.ru Uchi.ru

113

114

Jlorapudmuueckue CUCTEMBI ¢
napaMeTpamu

TpuronomeTpruueckue ypaBHEHHUS C
napaMeTpamu

P3LL, M3LU
https://www.

yaklass.ru
PaLW, M3LW
https://www.

yaklass.ru Uchi.ru

115

TpuroHomeTpruuecKrue HEPABEHCTBA C
rapameTpamu

P, M3LW
https://www.

yaklass.ru Uchi.ru


https://www/
https://www/
https://www/
https://www/
https://www/
https://www/
https://www/
https://www/
https://www/

TpI/IFOHOMCTpI/I‘ICCKI/Ie CHCTEMBI C

P3LU, M3LL

116 https://www.
rmapaMeTpaMu
p p yaklass.ru
[TocTpoenue u nccaeaoBaHue
o o el1el De PoLW, M3LW
MaTeMaTUYSCKUX MOJCIICH pealbHbIX
117 . A P . https://www.
CHUTYallU¥ C TIOMOIIBIO YPAaBHEHUH C .
yat MBI ¥b yaklass.ru Uchi.ru
napameTpamu
[TocTpoenue u nccaeaoBaHue
o POLLU, M3LW
MaTeMaTU4YECKUX MOCICH pealbHbIX
118 N a p . https://www.
CHUTYallHH C IOMOIIBIO CHCTEM ypaBHECHHI
yatt B yp yaklass.ru Uchi.ru
C IapaMeTpaMu
[TocTpoenue u ncciaeaoBaHUE
o POLLU, M3LW
MaTeMaTU4YECKUX MOCICH pealbHbIX
119 N a p . https://www.
CUTYaIlUi C OMOIIBIO CUCTEM YPaBHEHHIA
yaklass.ru
C IapamMeTpaMu
120 KonrtponsHas pabora: "3agauu c
napaMerpamu’
P3LU, M3LL
[ToBTOpenue, 06001IEHNE,
121 . " https://www.
cucTeMaTu3alus 3HaHui: "YpaBHEeHUs .
yaklass.ru Uchi.ru
PaLW, M3LW
[ToBTOpenue, o6odIIEHNE,
122 . " https://www.
cucTeMaTH3aIus 3HaHu: Y paBHEHUS .
yaklass.ru Uchi.ru
[ToBTOpenwme, 0600IIEHNE, P3LL, M3LW
123 CUCTEeMaTH3aIys 3HaHWH: "Y paBHEHUS. https://www.
Cucrembl ypaBHEHUI" yaklass.ru
PaLW, M3LWL
[ToBTOpEHHUEe, 0600IIeHNE, '
124 P https://www.

cucreMarusarus 3Hanui: "HepaBencrpa"

yaklass.ru Uchi.ru


https://www/
https://www/
https://www/
https://www/
https://www/
https://www/
https://www/
https://www/

[ToBTOpEHME, 0600IIECHUE,

P3LW, M3LW

125 . " https://www.
cucreMaruzanus 3HaHui: "HepaBeHcTBa )
yaklass.ru Uchi.ru
PoLW, M3LW
[ToBTOpeHnue, 06001ICHNE,
126 o " https://www.
cucremaru3anus 3HaHuii: "HepaBeHcTBa
yaklass.ru
[ToBTOpeHnue, 06001ICHNE, P3LL, M3LW
127 cucreMartu3aius 3Hanuii: "[IpousBogHas https://www.
U e€ npuMeHeHue" yaklass.ru Uchi.ru
[ToBTOpenue, 06001ICHNE, P3LL, M3LW
128 cucremarusanus 3HaHuii: "IlponsBogHas https://www.
u e€ nmpumeHeHue" yaklass.ru Uchi.ru
[ToBTOpEHME, 0000IICHUE, P3LL, M3LWW
129 cucreMartuzarus 3Hanuii: "[Ipon3BogHas https://www.
u e€ npumeHeHue" yaklass.ru
[ToBTOpenue, 06001IEHNE, P3LL, M3LL
130 cuctemarusanus 3HaHui: "MHTerpan u https://www.
€ro npuMmeHexue" yaklass.ru Uchi.ru
POLL, M3
[ToBTOpenue, 06001IIEHNE,
131 D Y https://www.
CHCTeMaTH3allys 3HAHUIA: KIUH
1 YHIH yaklass.ru Uchi.ru
POLL, M3LWW
[ToBTOpenue, o6odIIEHKE,
132 . " https://www.
cUCTeMaTH3aIys 3HaHui: "OyHKIIH
yaklass.ru
M3LL,POLU
[ToBTOpenue, 06001IeHNE,
133 D | https://www.
CHCTeMaTH3allysl 3HAHUIA: KI[UH
H YHII yaklass.ru Uchi.ru
134 Hrorosast KOHTpoJbHAS paboTa
135 Hrorosast koHTpOIBHAS paboTa



https://www/
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https://www/
https://www/
https://www/
https://www/
https://www/

[ToBTOpEHME, 0600IIECHUE,

136
cucTeMaTHh3alys 3HaHUH

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

136

10

M3LL,P3LU
https://www.

yaklass.ru Uchi.ru



https://www/




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

1. Marematuka: anredpa U Hadajga MaTeMaTHIECKOTO aHAIHM3a, TEOMETPHSL.
AnrebOpa u Havasa MaTeMaTudeckoro ananusa, 10 kimace/ Komsrua FO.M.,
TkaueBa M.B., ®enoposa H.E. u apyrue, AkiimonepHoe o01IeCTBO
«U3narensctBo «IIpocsemenner»,2019

['eometpusi: 10-11 knacc. JI.C.Aranacsin, B.®.byty3o0s, C.B.Kagomiies,
O.I' Ilo3usik, JI.C.Kucenea. uznarensctso "[Ipocsemenue”,2019

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

1. A.I'. MopakoBuu MatemaTrka. Anredpa U Hayana MaTeMaTHYECKOro aHaJIn3a.
10 xnacc. ba3oBeiii u yriyOiieHHbIH YpoBHU. Meroanueckoe mocoOue st
yuurens. M.: Muemosuna, 2019

2. A.I'. MopakoBuu MatemaTtuka. Airedpa 1 Hayajla MaTEMaTUYECKOTO aHAIN3A.
11 xnacc. ba3oBelii W yriyOJieHHbId YpOBHU. Meroauueckoe mnocodue s
yuurens. M.: Muemosuna, 2019

3. CM. Caaksn I'eometpus. [loypounsie paspabotku. 10-11 kmaccer. - M.:
[Tpocsemenne, 2022

4. Anrebpa W  HayaJa  MaTeMaTU4YecKoro  aHaimmza.  MeToauueckue
pexoMenaanuu.10-11 KJIACCHI. aBToOP: H.E.®enopoa,M.B.TkaueBa
uznarenbeTBO ' [IpocBenienue".2022

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

1. https://lecta.rosuchebnik.ru O6pa3zoBarenbnas miarpopma LECTA — onnaiin
00pa3oBaTeIbHBIN MPOEKT.

2. http://fipi.ru «DenepanbHblii THCTUTYT MEAATOTMUYECKUX U3MEPEHUID)
https://ege.sdamgia.ru

https://ege.fipi.ru

https://ibis.one/

https://mob-edu.com/

https://www.problems.ru

https://mathnet.spb.ru



https://ege.sdamgia.ru/
https://ege.fipi.ru/
https://ibis.one/
https://mob-edu.com/
https://www.problems.ru/
https://mathnet.spb.ru/

KpuTepun oneHUBaHUsI U KPaTKOe OMUCAHNE CHUCTEMA OIEHKHU JTOCTUKEHHUit
o0yuyaromuxcs

1. OueHka yCTHBIX OTBETOB yUAIIUXCSI.

OneHka 5 cTaBUTCS B TOM ClTydae, €CJIH yYalluics MOKA3bIBAET BEPHOE TOHUMAHUE
CYIIIHOCTA PACCMATPUBAEMBIX SIBIICHUM W 3aKOHOMEPHOCTEM, 3aKOHOB M TEOPHHU,
JIa€T TOYHOE ONPEACICHNE U UCTOJTKOBAHNE OCHOBHBIX ITOHATUH U 3aKOHOB, TEOPHIA,
a TaKXe MPaBUJIILHOE OINpPE/EICHNE BEJIMYMH, UX €AUHUIl U CIIOCOOOB U3MEPEHUS;
NPaBUJIBHO BBIMOJHSAET YEPTEXKH, CXeMbl M TpaduKu; CTPOUT OTBET IO
COOCTBEHHOMY IUIaHY, COMNPOBOXKIAET pAcCKa3 HOBBIMH TMPUMEpPAMU, YMEET
IIPUMEHATH 3HAHUS B HOBOW CUTYAallMU IPU BBINOJIHEHUU NPAKTUYECKUX 3aIaHUN;
MOJKET YCTaHABJIMBATh CBS3b MEXKAY U3YYa€MbIM U PAHEE NU3YUYEHHBIM MaTEPUAIOM
no Kypcy (GU3MKH, a TaKKe C MaTepuajioM YCBOCHHBIM IMPU U3YUYEHUH JPYTUX
IIPEIMETOB.

OneHka 4 cTaBUTCS B TOM CIIy4ae, €CJId OTBET YUYEHUKA YJOBJIETBOPSET OCHOBHBIM
TpeOOBAHMIM K OTBETY Ha OLEHKY 5, HO 0€3 HCIOJIb30BaHUs COOCTBEHHOIO IJIaHa,
HOBBIX IPUMEPOB, 0€3 MPUMEHEHHU 3HAHUI B HOBOU CUTYaIMH, 0€3 UCII0JIb30BaHU
CBA3CH C paHee M3YYCHHBIM MaTEpHAIOM, YCBOCHHBIM IPH U3YYEHUH IPYIUX
IPEIMETOB; €CJIN YUAIIUNCS JOIYCTHII OAHY OIIMOKY MJIM He O0Jiee IByX HEI0UETOB
Y MOXKET UCIIPABUTh UX CAMOCTOSATEIBHO WA ¢ HEOOJIbIION MOMOIIBIO YUYUTES.

Onenka 3 cTaBUTCS B TOM cllydyae, €CJIM Yy4Yallluics MpaBWIbHO MOHUMAET
($U3NYECKYI0 CYIIHOCTh PacCMaTpUBAEMBIX SIBICHUNH M 3aKOHOMEPHOCTEW, HO B
OTBETE MMEIOTCS OTJAEIbHbIE MPOOETbl B YCBOGHUH BOIPOCOB Kypca (pU3MKHU; HE
NPEMATCTBYET JalbHEHIIIEMY YCBOCHHIO MPOTPaMMHOTO MaTepuana, yMeeT
NPUMEHSATD MMOJYYCHHBIE 3HAHUS MIPH PEUICHUH MPOCTHIX 33/1a4 C UCTIOIB30BaHUEM
TOTOBBIX (OpPMyIN, HO 3aTPyAHSETCA TMPH PpEIIECHUH 3a7ad, TpeOyroImux
npeoOpa3zoBaHusi HEKOTOPBIX (GOPMYJT; TOMYCTUI HE OoJiee OHOM rpyOol U oHOM
Herpyooii omuOKu, He 0oJiee IBYX-TpeX HErpyObIX HEJOUETOB.

Ouenka 2  CTaBUTCA B TOM CJIy4dae, €CJIM y4alluWCs HE OBJIAJIENl OCHOBHBIMU
3HAHUSIMH B COOTBETCTBUU C TPEOOBAHUSIMU M JOMYCTUN OOJbIIEe OMMOOK M
HEJ0YETOB, YeM HEOOXOIUMO JJI OIICHKH 3

2. OneHKa NMCbMEHHBIX KOHTPOJbHBIX PadoT.



Onenka 5 craBuTcs 3a pabOTy, BBIMOJHEHHYIO IIOJIHOCTHIO 0€3 OIMMOOK
HEJ0YETOB.

OmeHka 4 cTaBUTCS 32 pabOTy, BBIIIOJHEHHYIO MOJHOCTHIO, HO TIPU HAJTUYUU HE
0oree 0HOM OMIMOKK U OTHOTO Helo4eTa, He 0oJiee TpeX HEeJJ0UETOB.

Omenka 3 craBuTCs 3a pabOTy, BHIMOJIHEHHYIO Ha 2/3 Bcell paboThI MPaBUIBLHO WIIH
Ipu JoNylIeHUH He Oojiee oAaHOM rpyOoi omuOKH, HEe Oojee TpeX HerpyobIx
OIUOO0K, OJTHOW HETPYOOU OMMOKY M TPEX HEIOUETOB, TPH HAJTMYUHU YETHIPEX-TIATH
HEJ0YETOB.

Onenka 2 craBuUTCs 32 paboTy, B KOTOPOH YKCIIO0 OMKUOOK M HEIOUYETOB IPEBBICUIIO
HOPMY ISl OEHKHU 3 WJIM MPABUIIHHO BBHIMIOIHEHO MeHee 2/3 paboThl.
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