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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
M3YYEHUS! BCEX €CTECTBEHHO-HAyYHBIX KYpPCOB, a C JPYroil CTOPOHBI, (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 COBPEMEHHOM HayKu, KoTopas (OpMyJIupyeT 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,
UHTEpIIpEeTallui  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 0OydeHust anreOpe U HayajlaM MaTeMaTUYECKOTO aHAIHM3a
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
COJIEPKATEeIbHO-METOIMYECKHE JIMHUM HW3Y4aloTCid 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 00111eT0 00pa3zoBanus. Ha ypoBHe cpeaHero o01iero
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 MU ONEepaluu: JeJICHHe Halemo,
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 HCIOJIb3YEeMbIX 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
pe3ynbrare OOydYarolIuecss OBJAJACBAIOT 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,
UPpPALMOHATBHBIX 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.

CopepxkarenpbHo-MeToauueckass JUHUS «DyHKIMM U TpaQuKU» TECHO
NeperuieTaeTcs ¢ JAPYrMMH 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 3a7a4 U3 JAPYruX 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 MEXKITY
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 PACHIUPHUTH 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. JlaHHasi coaepKaTeiabHas JMHUSA OTKPBHIBAET HOBBIC
BO3MOXKHOCTH TIOCTPOEHHUSI MAaTeMaTHYEeCKUX MOJIeNiel pealbHBIX CUTYyalluH,
MO3BOJISICT HAXOIUTh HAWJTYUIIIEE PEIICHUE B MPUKIIATHBIX, B TOM YHCIIE COLUAIBHO-
PKOHOMMYECKHUX, 3ajadyax. 3HAKOMCTBO C OCHOBAMHM MAaTE€MaTHYECKOIO aHaJIn3a
CIIOCOOCTBYET pa3BUTHIO aOCTPaKTHOTO, (hOPMAIBHO-TOTHIECKOTO U KPEaTHBHOTO
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
aBTOpaXx.



CopepkarenbHO-MeTOAMYECKass TUHUS «MHOXKeCTBa U JIOTHKa» BKIIOYAET B
ceOsi DJIEMEHThl TEOPUU MHOXKECTB M MaTeMaTH4eCKoW JOruku. TeopeTuko-
MHOKECTBEHHBIE MPECTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIBHOW MAaTEMATUKU
U TIpeiaraloT HanOoJjiee YHUBEPCAIBHBIA SI3bIK, OOBECTUHSIONINN BCE pa3feibl
MaTeMaTUKH © e¢ TPWIOKEHUN, OHU CBSA3BIBAIOT pPa3HbIE MaTEeMaTHYCCKUE
JUCUUIUIMHBL W WX TMPWIOKEHUs B eauHoe wenoe. [loaTomy BaxxHO 1aTh
BO3MOXKHOCTh OOy4aromeMycss TMOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MAaTEMAaTHUKH W HCIIOJIh30BaTh €TO JISi BHIPAKEHUS 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 MOJICIMPOBAHUS, KOTOpPhIE MPU3BaHbBI
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 Pa3iesioB MPOTrpaMMBbI, MOCKOJIbKY BECh MaTepHall
y4eOHOro Kypca IHIMPOKO HMCIIOJIB3YETCs JJIA pelieHus] MpUKIaaHbIX 3anad. [lpu
pPEIICHUM  pPEATbHBIX  TPAKTHYECKUX  3a7ad  OOydJaromiuecss  pa3BHBAIOT
HAOJFIOMATeIbHOCTh, YMEHHE HaXOJWUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIIOJB30BaTh  AHAJIOTUI0, 0000maTh M  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. [lpumeHneHue npoOell U NPOUEHTOB IS
peleHns NPUKIaAHbIX 3a4a4 U3 Pa3JIMYHbIX OTPACiIeH 3HAHUM U PEaIbHOM KU3HH.

[elictBuTenpHble 4nclia. PalMOHAIBHBIE W HUPPALMOHAIBHBIE YHUCIA.
Apudmernueckue  omepanMy ¢ JCUCTBUTENBHBIMU  4YHUclIaMd.  Moayib
JNEHCTBUTEIILHOTO YUCIA U €ro cBoicTBa. [IpuOnmkEHHbIE BBIYMCICHMS, 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.

ApudmeTnuecknii KOpeHb HATYpaJIbHOM CTENIEHU U €r0 CBOICTBA.

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

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

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

YpaBHeHMs U HEPABEHCTBA

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

OCHOBHBIE METO/BI PEUICHHS 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 CTEIIEHU 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 JIMHEWHBIX ypaBHEHMH. Marpuua CUCTEMBI JIMHEWHBIX
ypaBHeHMI. OnpenenuTens MaTpUIIbl 2X2, €ro FEOMETPUUECKH CMBICI U CBOMCTBA,
BBIYUCJIEHUE €T0 3HAYEHUs, MPUMEHEHUE OINPEICTUTENS Il PEUICHUS] CUCTEMBbI
JMHEWHBIX ypaBHEHMU. PemeHne npuKIagHbIX 3a0ad € IOMOLIBIO CHUCTEMBI
JIMHEWHBIX ypaBHeHUU. MccnenoBanmue noCTpOCHHOW MOAENH € TOMOIIBIO MAaTPHLL
Y OIIPEICIIUTEIICH.

[locTpoeHne MaTeMaTUYECKUX MOJENEN pPEealbHON 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.

DyHKIUHN U TPAPUKH

OyHKIMA, CcrmocoObl 3amaHus ¢GyHKIUU. B3aumMHO oOpaTHbIE (QYHKIIHH.
Komnosumms Qyukiuii. I'papuk  QyHkiuu. DnemeHTapHble MpeoOpa3oBaHUs
rpaguKoB QyHKIIHIA.

OOusacTh ompeneneHuss 1 MHOKECTBO 3HaueHUd (yHkumu. Hymu QyHkum.
[TpoMexyTkH 3HaKONOCTOSTHCTBA. YETHBIE U HeuéTHbIe pyHKIMU. [lepuonnyeckue
¢ysnkun. IIpomMexxyTku MOHOTOHHOCTH (PYHKUMH. MakKCUMyMbl U MUHUMYMBbI
¢ynkun. Hanbonpiiee n HauMeHblliee 3Ha4eHUsI (PYHKIIUN HA IPOMEKYTKE.

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

CrenenHasi (pyHKLHS C HATYpaJIbHBIM U 1I€JIbIM NoKa3areneM. E€ cBoiicTBa u
rpa¢uk. CBoiicTBa 1 rpaduk KOpHS N-0i cTeNeHN Kak (PyHKIIMH 0OpaTHOW CTEEHU
C HATypAJIbHBIM ITOKA3aTEJEM.

[lokazaTenbHass U jorapupmuyeckass (yHKLUUHU, UX CBOWCTBA M Tpaduky.
Hcnonb3oBanue rpadukoB GyHKIMMA 715 pelIEHUs YpABHEHUH.

TpuroHomeTpruyeckass OKPYKHOCTb, OIPENEICHUE TPUTOHOMETPUUYECKUX
(GYHKIMI YHUCIOBOTO apryMEHTa.

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

Havana MmaTeMaTH4€CKOro aHAJIN3a

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

ApudmeTrnueckast 1 reoMeTpruecKas nporpeccud. beckoHeuHo yObIBaromas
reomerpuyeckas nporpeccusi. Cymma 0€CKOHEYHO YOBIBAIOIIEH MeOMETPUUYECKON
IIPOIrpeCCUU. JIMHENHBIN U SKCIIOHEHIMAIBHBIN pOCT. Yucno €. Popmyiia CI0KHBIX
NpolEeHTOB. Vcrnosb30BaHWE TIPOTrpecCHH U PELICHUS peajbHbIX  3a1ad
MIPUKJIATHOTO XapaKTepa.



HenpepoiBHble ¢GyHKIMM W MX CBOMCTBAa. TOuku paspbiBa. ACHMIITOTHI
rpadukoB ¢yHkumii. CBoHcTBa (QYHKIMA HENPEpPHIBHBIX Ha OTpe3ke. Meton
WHTEPBAJIOB ISl PELICHHS HEpaBEHCTB. l[IprMeHEeHHe CBOWCTB HEMPEPHIBHBIX
byHKIU 1715 perieHus 3a1a4.

[lepBas u BTOpast nponsBoaHbIe QyHKIHK. OnpeneneHne, TeOMETPUISCKUN U
(bu3MYecKuil CMBICI TPOU3BOAHON. Y paBHEHUE KacaTeNbHOU 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. [IpumeHeHHE TEOPETUKO-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 BBIYMCICHUA

Harypanbubie u nenbie yucna. [I[pumeHeHne NMpU3HAKOB JIETMMOCTU LIEJIbIX
yycen, HauOonbIuid oOmui aenutens (mamee — HOJl) m HamMmenbiiee ooOiee
kpatHoe (nanee — HOK), octaTkoB 1o moaynto, anropurmMa EBkinuaa s peneHus
3a/1a4 B LEJIbIX YHUCIIAX.

Kowmmnekcuble uucia. AnreOpanueckas W TpUTOHOMETpudeckas (HOpMbI
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 YMCET IJIs1 PEIICHHS (PU3NUECKUX U TEOMETPUUYECKUX 3a]1ay.

YpaBHeHMs U HEPABEHCTBA

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

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

OCHOBHBIE METOJIbI PEIICHHUS TOKa3aTelIbHBIX U  JOTrapuPpMUUYECKUX
HEPABEHCTB.

OCHOBHBIE€ METO/IbI PEIICHUS UPPAITUOHATBLHBIX HEPABEHCTB.

OCHOBHBIE METOABI PEIICHUSI CUCTEM M COBOKYIMHOCTEH palMOHAJIbHBIX,
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 pa3IMyYHbIX 00JacTeil HAYKU U peanbHOM KU3HU, MHTEPIPETaLUs
IIOJIYYEHHBIX PE3YyJIbTATOB.

DOyHKIUHN U TPAPUKH

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

TpuronomeTrpuyeckue GyHKINH, UX CBOMCTBA U IPapUKH.

['padmyeckue MeTOABl pellleHUs ypaBHEHHU 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
IIPEAMETOB U PEANbHOU KU3HMU.

Hayana MaTeMaTH4eCKOro 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
NPUKIIAHBIX 3a/Ja4dax, Uil ONpPEACIICHUS CKOPOCTH M YCKOPEHHWs MpoLecca,
3a1aHHOTO (hOpMYJION UK rpaduKOM.

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

Nuterpan. I'eoMeTpuyecKkuil CMBICI HHTETpajA. BerauciaeHne onpenes€HHOro
uHTerpana no gpopmyne Herotona-Jleibnuna.

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

[Tpumepsl pemenuit auddepeHManbHBIX ypaBHEHUN. MaTtemaTuieckoe
MOJICJIMPOBAHUE PEANbHBIX IMPOLIECCOB C NOMOLIBI Au(depeHIruaIbHbIX
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(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYaIOIErocs Kak akTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUNUCKOTO OOIIECTBA, MPEACTaBICHUE O MATEMATUYECKUX
OCHOBaxX (DYHKIIMOHUPOBAHUS PA3NMUYHBIX CTPYKTYp, SIBICHHHA, MPOLEAYP
rpaXIaHCKoro  obmectBa  (BBIOOPBI, OMPOCBI W JApPyroe), yMEHHue
B3aMMOJICHCTBOBAaTh C COIMAJIbHBIMA HWHCTHUTYTaMHM B COOTBETCTBUM C HX
GyHKUIUSIMU ¥ HA3HAYCHUEM;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTh POCCUNUCKOM I'pakIaHCKOW UIACHTUYHOCTH, YBOKCHUS K
MPOLIJIOMY M HACTOSIIEMY POCCHUUCKOW MaTreMaTHKH, LIEHHOCTHOE OTHOIIEHHUE K
JOCTUKEHUSIM POCCUHUCKUX MAaT€MaTUKOB U POCCUKCKON MAaTeMaTUYECKON MIKOJIBI,
WCIIOJIb30BAaHUE HTUX JOCTIDKCHMM B JPYTUX HAyKax, TEXHOJIOTHSX, chepax
SKOHOMUKHU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HAHHME JYXOBHBIX LEHHOCTEN POCCUHCKOro Hapoaa, cPOpMUPOBAHHOCTH
HPaBCTBEHHOI'O CO3HAHMWsI, 3TUYECKOTO MOBEIAECHUS, CBA3AHHOIO 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>KIEeHUN, BOCTIPUUMYUBOCTD K
MaTeMaTUYECKUM acIlleKTaM pa3JInuHbIX BUJOB UCKYCCTBA;

5) pu3u4ecKOro BOCIUTAHMS:

c(OPMHPOBAHHOCTh yYMEHHUS MPUMEHATh MAaTEMATUYECKHE 3HAHUSA B
MHTEpecax 3/10pOBOro U 06e30MacHOro 00pasa KM3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 370pPOBBIO (370POBOE MHTaHHWE, COATAHCUPOBAHHBIA PEXUM 3aHATHU H
OTIIbIXa, peryisipHas (u3nuecKass akTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
IIPU 3aHATUAX CIIOPTUBHO-03JJ0POBUTEIBHOM 1€ATETbHOCTBIO;

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K TpPYAY, OCO3HaHHE IIEHHOCTH TPYAOIIO0Us, HHTEpec K
pa3nuuHbiM  chepaM  Mpo(decCHOHANBHOM  JESTENbHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oynymieit mnpodeccud W peaau3oBbIBaTh COOCTBEHHBIE JKM3HEHHBIC ILJIAHBI,



FOTOBHOCTh M CIOCOOHOCTh K  MaTeMaTU4yecKoMy  OOpa3oBaHUIO W
caMOOOpa30BaHUI0 HAa TMPOTSHKEHWU BCEU JKU3HHM, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUHU PAKTUUECKUX 3aJ1a4y MaTeMaTHYCCKON HaIPaBJICHHOCTH;

7) 3KOJIOTUYeCKOT0 BOCIIMTAHUSA:

c(OPMHPOBAHHOCTh  JKOJIOTMYECKOW KYJBbTYPhl, TIOHUMAHWE BIMSHUS
COITMATIbHO-IKOHOMUYECKHX IPOIIECCOB Ha COCTOSHUE MPHUPOIHON M COIMATIBLHOMN
Cpe/Ibl, OCO3HaHUE II100aIbHOTO XapaKTepa dKOJOTHYECKUX POoOJeM, OpUEHTAIIHS
Ha TPUMEHEHUE MATEMATHYECKUX 3HAHWUW I pelieHusl 3a7ad B 00JacTu
OKpY’)Karoliel cpenbl, IJIAHUPOBAHUE IIOCTYNKOB W OLEHKA HMX BO3MOXKHBIX
MOCJIEACTBUMN JIJISl OKPYKAIOIIEH CPeIbl;

8) neHHOCTH HAYYHOIO MO3HAHMS:

c(hOpPMHUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHSI HAYKHU U OOILIECTBEHHOMN MPAKTUKK, TOHUMaHUE MaTeMaTUYECKON
HayKH Kak cepbl 4eJTOBEUECKON AEATEIbHOCTH, ITANIOB €€ pa3BUTHS U 3HAYUMOCTH
JUUIS. Pa3BUTHUSI LIMBUJIM3ALIMH, OBJIAJICHUE SI3bIKOM MaTEMaTUKU U MAaTE€MaTHYECKOU
KYJbTYpPOH KaK CpPEJCTBOM IMO3HAHUSI MUPA, TOTOBHOCTh OCYIIIECTBIISITH IPOEKTHYIO
1 UCCJIEA0BATENIbCKYIO AEATCIBHOCTh MHAUBUAYAIBHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHBbIC YHHBEPCAJIbHbIE y4eOHbIe 1eiiCTBUA

ba3oBble 1ornueckue aeiicTBUA:

BBIBJISITh M XapaKTEpPU30BaTh CYIECTBEHHBIE MPU3HAKKM MATEMaTUYECKUX
OOBEKTOB, TIOHSTHM, OTHOIIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTpeieSIeHUs MOHITUH, YCTaHABIUBAThH CYIIECTBEHHBIN MPU3HAK Kiaccu(uKaiuy,
OCHOBAaHMSI 1711 0000IIEHHS U CPABHEHMSI, KPUTEPUHU ITPOBOJIMMOIO 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 YTBEPXKICHUSIX, MPEAJiaraTb KPUTEPUU ISt
BBISIBJICHUSI 3aKOHOMEPHOCTEN U TPOTUBOPEYUHNIA;

JIeJIaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTUKH, ACAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUEHUH, YMO3aKIIOUEHUH 110 aHAJIOTHH;

MIPOBOJAUTH CAMOCTOATENIBHO J0KA3aTEIBCTBA MATEMATUYECKUX YTBEPKICHUM
(IpsiMbIE ¥ OT MPOTHUBHOTO), BEICTPAUBATh apTyMEHTAIMIO, TPUBOIUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CY>K/ICHUS U BBIBO/IBI;

BBIOMpATh CMoco0 pemieHuss y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BapUAHTOB PEIIEHUs, BEIOUPATh HAanOO0JIee MOIXOIANINN C YIETOM CAMOCTOSITEIHHO
BBIJICJICHHBIX KPUTEPHUEB).

Bba3oBble uccienoBaregbcKkue 1eHCTBUA:



UCIIOJIb30BaTh BOIPOCHl KaK MCCIEI0BATEIbCKUM WHCTPYMEHT IO3HAHUS,
dbopMyaMpoBaTh  BOMPOCHI,  (PUKCUPYIOUIME  MPOTUBOpEUUE,  MpodiieMy,
yCTaHaBJIMBaTh MCKOMOE U JaHHOe, (OpMUPOBATH TUIIOTE3Y, APTYMEHTHPOBATH
CBOIO MO3UIIUI0, MHEHUE;

MPOBOJAUTH CaMOCTOSATENIBHO CIUIAHUPOBAHHBIN SKCIEPUMEHT, UCCIICIOBAHKE
M0 YCTAaHOBJICHUIO OCOOCHHOCTEN MaTeMaTH4eCcKoro o0beKTa, sIBJICHUs, Mpolecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXAY 00bEKTaMu, SIBJICHUSIMHU, TIPOLIECCAMU;

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

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHUE IIPOILlECCa, a TaKXKE BbIABUTATH
MPEANOJIOKEHUS O €r0 Pa3BUTUU B HOBBIX YCIIOBHSIX.

Pa6ora ¢ undpopmaunmeii:

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

BBIOMPATh MH(POPMAIIMIO U3 UCTOYHUKOB PA3IUYHBIX THUIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH UH(OPMAITUIO PA3TMUHBIX BUJIOB U (pOpM
MPECTABIICHHUS;

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

OLICHUBATH HaJEXKHOCTh uHdopmaIuu 1o CaMOCTOSITEIIEHO
c(hopMyJIHPOBAaHHBIM KPUTEPHUSIM.

KoMMyHUKAaTHBHbIe YHHMBeEpPCaAJIbHbIE Y4eOHbI€e JeHCTBUS

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 TCKCTaxX, JaBaTb IIOACHCHHUA IIO0O XOAY PpCHICHHUA 3aJdaydu,
KOMMEHTHUPOBATh MOJIYYCHHBIN 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>KUBaTh PAa3jIMYMe M CXOJICTBO TO3UIMNA, B KOPPEKTHOU (opme
bopMyIMpOBaTh PA3HOTIIACHS], CBOU BO3PAKEHUS;

HpClICTaBJ'IHTB pe3y.HBTaTBI peﬂleHI/IH 3aga4du, BKCHepI/IMeHTa, HCCJICA0OBaHUs],
MPOEKTa, CAMOCTOSITENIbHO BBIOMpaTh (OpMaT BBICTYIUIEHHS € YYETOM 3a/ay
MIPE3EHTAIUNA U 0COOECHHOCTEH ayIUTOPHH.

PeryasiTuBHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUS
Camoopranusanus:



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

CaMOKOHTPOJIb, YMOIUOHAJIbLHBIA HHTEJIEKT:

BIAJCTh HABBIKAMH  TI03HABATENHHON  pedIeKCMH  KaK  OCO3HAHMSI
COBEPIIIAEMBIX JIEUCTBUI M MBICIUTEIBHBIX MPOIECCOB, UX PE3YyJIbTATOB, BIAJACTh
croco0aMu CaMOINPOBEPKU, CAMOKOHTPOJISI TpoIlecca U pPe3ysibTara pPelIeHHs
MaTeMaTUYECKOHM 3a4a4H;

MPEABUACTh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYThH TP PEIICHUN 3a/1auH,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENBCTB, JaHHBIX,
HaWJIEHHBIX OIMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OILICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSIM, OOBIACHITH MPUYUHBI
JTOCTIDKCHHSI WU HEIOCTHIKCHUS PE3YNIbTaTOB JCSITCIBHOCTH, HAXOIUTh OIIHOKY,
JaBaTh OIEHKY MPHOOPETEHHOMY OTIBITY.

CoBMecTHasI 1eITEJILHOCTD:

MOHUMAaTh M HCIOJIb30BaTh MPEUMYIECTBA KOMAHIHONW M WHIUBHUAYaIbHOU
paboThl TpU pEHIeHUH YYeOHBIX 3a7a4, MNPUHUMATh IeIb COBMECTHOMU
NEATEILHOCTH, TJIAHUPOBATh OPTaHHU3AIlMI0 COBMECTHOW PabOThI, pacmpeneiisiTh
BUJIbI paOOT, I0TOBAPUBATHCS, 00CYKAaTh MPOLIECC U pe3yJIbTaT paboThl, 00001IaTh
MHEHUS HECKOJIbKUX JIIOJICH;

y4acTBOBaTh B IPyNmoBbIX ¢opMax padoThl (0OCyXaeHHsl, 0OOMEH MHEHUH,
«MO3TOBBIE MITYPMBD) U UHBIC), BBITIONHATH CBOIO YacTh PaOOTHI U KOOPIUHUPOBATH
CBOM JICUCTBHS C IPYTHMH YJICHAMH KOMaH/bl, OIICHMBATh KA4E€CTBO CBOETO BKJIaa
B 0OmUHA TPOAYKT TO KpPUTEPHUSIM, COHOPMYITHUPOBAHHBIM ydYaCTHUKAMHU
B3aUMOJCHUCTBU.

HPEIMETHBIE PE3YJIBTATDBI

K xonmy oOyuenus B 10 kjacce oOyyaromuics TOJYYHUT CIEAYIOIINE
MpeAMETHbIE PE3ybTaThl MO OTJEIbHBIM TeMaM pabouel MporpaMmbl Y4eOHOTO
Kypca «AnreOpa u Havyajla MaTEMaTUYECKOr0 aHaJIU3a»:

Yucaa v BBIYUCICHUSA:

CBOOOJTHO OIEPUPOBATH MOHATHIMU: PAIIMOHAILHOE YHCIIO, OCCKOHEYHAs
nepuoAndecKkas JApoOb, TMPOILEHThI, HUPpaAlMOHATBLHOE YHCIO0, MHOYECTBA
pALMOHATIBHBIX U ICMCTBUTEIBHBIX YUCEII, MOJIYJIb JEUCTBUTEIHLHOTO YHUCIIA;

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

MPUMEHSTH MPUOTMKEHHBIC BBIYMCIICHUS, TIPABUJIa OKPYTIICHUS, IPUKUIIKY U
OLICHKY pe3yJbTara BEIYUCICHUM;



CBOOOIHO ONEpUPOBATH MOHATUEM: CTENEHb C LEJIbIM IOKa3aTelleM,
UCIIOJIb30BaTh MOAXOIALLYI0 (POPMY 3allUCU JEHCTBUTENBHBIX YUCEI [Tl PELLIEHUS
IIPaKTUYECKUX 3a]1a4 U NPEICTaBICHUS JAHHBIX;

cBOOOIHO OIEpPUPOBaTh MOHATHEM: apU(PMETUYECKUN KOPEeHb HATypajJbHOU
CTEICHU;

CBOOO/IHO OIIEPUPOBATh MOHATUEM: CTETIEHD C PallMOHAIBHBIM I10Ka3aTeleM;

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

CBOOOJHO ONEPUPOBATh MOHATHSIMHU: CHHYC, KOCHHYC, TAHI€HC, KOTaHT€HC
YUCIJIOBOTO apTyMEHTa;

OIIEpUPOBATh MOHATHAMU: APKCUHYC, APKKOCUHYC U apKTAaHI'€HC YUCIOBOIO
apryMeHTa.

YpaBHeHNs U HEPaBEHCTBA:

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

OPUMEHATh pPAa3IMYHbIE METOJbl pPEIICHUs pPALUOHAIBHBIX U JPOOHO-
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,
MaTpuLa, ONPEACIUTENIb MATPULBI 2 X 2 W €ro TEOMETPUYECKHN CMBICI,
WCIIOJIB30BaTh CBOMCTBA ONpENENuTeNs 2 X 2 JuId BBIYUCIEHUS €ro 3HAYCHUS,
IPUMEHATh ONPEAEIUTENN JUIsl PELIEHUS CUCTEMBbl JIMHEHHBIX ypaBHEHUH,
MOJIEJIUPOBATh peajbHbIE CUTYalluH C MOMOUIBIO CUCTEMBbI JIMHEWHBIX YpPABHEHUH,
MCCIIE0BATh IOCTPOEHHBIE MOJEIH C IOMOLIBIO MATpUI] U OINpEAEIUTENEH,
MHTEPHPETUPOBATH MIOJyUYECHHBIN PE3YJIbTaT;

UCIIOJIb30BaTh CBOMCTBA JIEUCTBUM C KOPHSAMH [UJIsi TNpeoOpa3oBaHMs
BBIPAKCHUM,

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

UCII0JIb30BaTh CBONCTBA norapupmMoB TUIS1 npeoOpa3zoBaHus
Jorapu(pMHUECKUX BBIPAKECHUN;

CBOOOJHO OMEpUPOBATh MOHATUSIMHU: HUPPAIMOHAJIBHBIE, MOKa3aTelIbHbIE U
JorapupMUYECKHe YpaBHEHHUS, HAXOAUTh UX PEIICHUS C TOMOUIBI0 PABHOCUIIBHBIX
MIEPEXO0/I0B W OCYIECTBIISAS POBEPKY KOPHEM;



MPUMEHSTH OCHOBHBIE TPUTOHOMETpUYECKre (HOpMYJIbl Uil MpeoOpa3oBaHUs
TPUTOHOMETPUUECKHUX BbIPAKECHHUI;

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

MOJICJIUPOBATh peajbHbIE CHUTyallMM Ha S3bIKE anreOpbl, COCTABISTH
BBIPDOKEHUSI, YpAaBHEHMs, HEpPaBEHCTBA IO YCIOBUIO 3aJadd, MCCIEI0BATh
MOCTPOEHHBIE MOJICNTU C UCIIOJIb30BAHUEM amapara aireopsi.

DOyHkuuu U rpapuku:

cBOOOHO OMEpPUPOBATh MOHATUAMU: (QPYHKIIHS, CIIOCOOBI 3a1aHusl (QyHKIHUH,
B3aMMHO OOpaTHble (YHKIMM, KOMMO3WLMS (yHKIUH, rpaduk GyHKIUH,
BBITIOJIHATH dJIEMEHTapHbIE MpeoOpazoBanus rpaduKoB PyHKIUT;

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

CBOOOJIHO ONEpUpOBaTh MNOHATHSIMM: UETHbIE M HEUYETHbIE (yHKUUH,
nepuoInyeckue (PyHKIUU, TPOMEKYTKH MOHOTOHHOCTH (DYHKIIMH, MAKCUMYMbI U
MUHUMYMBI (DYHKIIMM, HauOoJblliee M HauUMEHbIee 3HaueHHe (QYHKIUH Ha
IPOMEXKYTKE;

cBOOOIHO ONEPHPOBATh MOHATUSAMU: CTENICHHAs] (PYHKIHS C HAaTypadbHBIM U
HeabIM TIoKa3zarenieM, Ipa@uk CTeneHHOW (YHKIHMU C HATypalbHBIM U IIEJIBIM
nokasaresnemM, rpaguk KOpHs N-0il CTeneHW Kak (PyHKIMH OOpaTHOW CTENEHU ¢
HaTypaJIbHBIM ITOKa3aTeleM;

ONEpPUPOBATh TIOHATUSAMU: JMHEWHAs, KBaJpaTUYHas U APOOHO-JTHHEWHas
(bYHKITUH, BBITIONHATH dJIEMEHTAPHOE MCCIIEA0BAHNE U TIOCTPOCHUE UX TPapUKOB;

cBOOOIHO ONEpUpOBaTh MOHATHSIMM: IOKazaTeiabHas U Jorapupmudeckas
byHKIUHA, UX CBOMCTBA U TpaduKH, HUCIOIH30BaTh MX TpaQUKUA IS PEIICHUS
YPaBHEHMUI;

CBOOOZIHO OMEpUPOBATHh TOHATUSMHU: TPUTOHOMETPUYECKAsT OKPYKHOCTB,
orpesiesieHue TPUTOHOMETPUUECKUX (YHKIMI YMCIOBOTO apryMEHTa;

UCIONB30BaTh rpaduku (yHKIUH Ui HMCCIEAOBaHUS TPOIECCOB MU
3aBHCHUMOCTEH NpU pelIeHuH 3a7ad U3 JPYTUX y4eOHBIX MPEIMETOB U peanbHOMN
KU3HU, BBIpAXXaTh (HOpPMyJIaMH 3aBUCIMOCTH MEXy BETUIHMHAMU;

Hauajia MaTeMaTH4eCKOro aHaIu3a:

cBOOOJIHO ONEpUPOBATh MOHATUSAMU: apudmMeThyeckas U TeoMeTpuyecKas
nporpeccusi, 06CKOHEYHO yOBIBAIOIAsi TEOMETPUIECKasl IPOTPECCHs], TUHEHHBIN 1
OKCMOHEHIIUATBLHBINA POCT, (hOpMYJIa CIOKHBIX MPOLIEHTOB, UMETh MPEACTABICHUE O
KOHCTAHTE;

UCTIONIb30BaTh MPOTPECCUU IS PEIICHUs pealbHbIX 3a/ad MPUKIATHOTO
XapaKkTepa;



CBOOOJTHO OIEPUPOBATH MOHATUSIMU: MTOCIIEIOBATEIBHOCTD, CIIOCOOBI 3a1aHUS
MOCJIEA0BATENBHOCTEH, MOHOTOHHBIE M OrPAHUYEHHBIE IOCIEAO0BATEIBbHOCTH,
MIOHMMATh OCHOBBI 3apOKJICHHUS MAaTeMaTHYECKOrO0 aHajiu3a KaK aHalu3a
OECKOHEUHO MAaJIbIX;

CBOOOTHO ONIEPUPOBATH OHATUSAMU: HEMPEPHIBHBIE (PYHKITUH, TOUYKU Pa3phbiBa
rpaduka GyHKIIMH, aCUMIITOTHI Tpaduka QyHKIINH;

CBOOOJTHO OIEPUPOBATH TMOHATUEM: (YHKIMS, HEMpEpbIBHAs Ha OTpeE3Ke,
MPUMEHSTH CBOMCTBA HEMIPEPHIBHBIX (DYHKITUH JJI PEIICHUS 33714,

CBOOO/IHO OIEpUPOBATH TMOHITUSIMH: TIepBasi M BTOpasi MPOU3BOJIHbBIC
byHKIMH, KacaTenbHas K TpaduKy QyHKIIIH,

BBIYUCIISITh MTPOU3BOJIHBIE CYMMBI, MPOU3BEJICHHS, YACTHOTO U KOMIIO3ULIUH
NBYX (DYHKITUH, 3HATh TPOU3BOIHBIC DIIEMEHTAPHBIX (PYHKITUH;

UCIIOJIB30BaTh TE€OMETPUUECKUNA W (UBUYECKUM CMBICT TPOU3BOJHOM IS
pelIeHus 3a1ay.

MHo:xecTBa M JIOTHUKA:

CBOOOJTHO  OMNEPUPOBATH  MOHATUSIMHU: MHOXXECTBO,  ONEpaly  Haj
MHOYECTBaMU;

MCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmnapar Jjisl ONMCAHUS PEATbHBIX
MIPOIIECCOB U SIBJICHUH, IPU PEIICHUH 3a]1a4 U3 JIPYTUX yYeOHBIX IPEAMETOB;

CBOOOJTHO OINEPUPOBATH MMOHSATUAMHU: OIpEACNICHHe, TEeopeMa, ypaBHEHHE-
CJIEJICTBHE, CBOMCTBO MAaTEMaTUYECKOI0 O0BEKTA, 10KA3aTEIHCTBO, PABHOCUIIbHbIE
YPaBHEHHUS U HEPABEHCTBA.

K koniy obOyuenuss B 11 kJjacce 0OydyarOIIMICAd TOJYYUT CICAYIOIINE
MpeAMETHbIE PEe3yIbTaThl MO OTJEIbHBIM TeMaM pabouel MporpaMMmbl Y4eOHOTO
Kypca «Anrebpa u Havajla MaTeMaTUYeCKOTr0 aHaTUu3a:

Yucaa v BBIYUCTCHUSA:

CBOOOJIHO OTIEPUPOBATH MOHATUSAMU: HATYPAIHHOE U II€JI0€ YKCIIO, MHOXKECTBA
HATYpaJIbHBIX U LEJIBIX YHMCEN, UCIOIb30BATh MPU3HAKU JEIMMOCTH LEIbIX YHCEN,
HOJ/l u HOK HaTypaibHBIX 4YHCEN MJId pEUIEHUs 3aJad, NPUMEHSTh alrOpUTM
EBxnuna;

CBOOOJTHO OMEPUPOBATH IMOHSATHEM OCTaTKa MO0 MOJYJI0, 3alUChIBaTh
HaTypaJIbHbIE YUCJIA B PA3JIMYHBIX TO3UIIMOHHBIX CUCTEMAX CUHCIICHUS,

CBOOO/IHO OMNEPUPOBATH MOHITUSAMU: KOMIUIEKCHOE YHCJIO W MHOXECTBO
KOMITJIEKCHBIX YHWCEJI, MPEACTABIATh KOMIUICKCHBIE UYMCa B alreOpanyeckod u
TPUTOHOMETPHUUECKON (hOpMeE, BBIMOTHATH apu(PMETHUECKHE ONepaluu ¢ HUIMHU U
n300pakaTh Ha KOOPJAUHATHOM MJIOCKOCTH.

YpaBHeHMs U HEPABEHCTBA:



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

OCYIIECTBISATh OTOOp KOpPHEW TMpH pEHIeHMH TPUTOHOMETPHYECKOTO
YpaBHEHUS;

CBOOOIHO OINEpPUPOBATh MOHITHEM TPUTOHOMETPUUECKOE HEPABEHCTBO,
OPUMEHATh  HEOOXOAuMbIE  (OpPMYJbl Ul  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJHO ONEPUPOBATH MOHATUSMU: CUCTEMA U COBOKYIHOCTh YPABHEHUH U
HEPABEHCTB, PABHOCWIIBHBIE CUCTEMBI U CUCTEMBI-CICACTBHS, HAXOAUTh PEIICHUS
CUCTEMBI U COBOKYIHOCTEH pallMOHAIBHBIX, UPPALMOHAIBHBIX, IIOKA3ATEIbHBIX U
Jgorapu(pMUUECKUX YPaBHEHUM U HEPABEHCTB;

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

OPUMEHATH TpauyecKue METOIbI JUIsl PELICHUS] YPaBHEHUM U HEPaBEHCTB, a
TAKXK€ 3a/1a4 C apaMeTpaMu;

MOJICJIMPOBATh peajbHbIE CUTYallMM Ha S3bIKE anreOpbl, COCTABIATH
BBIPDAKEHNUs, YPAaBHEHHUS, HEPABEHCTBA M MX CHCTEMBI IO YCIOBHIO 3aJayH,
UCCIIEIOBaTh IIOCTPOCHHBIE MOJENIN C HCIIOJIb30BAHUEM ammapara anreopsl,
WHTEPHPETUPOBATH NIOJyYCHHBIN PE3yJIbTaT.

DOyHkuuu U rpapuku:

CTpOUTh TpadUKHd KOMMO3MIMU (PYHKIUNA C MOMOIIBIO 3JIEMEHTApPHOIO
MCCJIEIOBAHUS U CBOMCTB KOMIO3UIMU ABYX (DYHKIIMIA;

CTPOUTH TeOMeTprUYecKue 00pa3bl ypaBHEHUH 1 HEPABEHCTB HAa KOOPAMHATHON
IIJIOCKOCTH;

CBOOOJHO  ONEpPUPOBATH MOHATHSAMHU: TPaQUKA TPUTOHOMETPHUUECKHUX
byHKIM;

OPUMEHATh (QYHKIUM Ui MOJECIHUPOBAHMS W HCCIENOBAaHUS pEasbHbIX
IIPOLIECCOB.

Havana maTeMaTH4eCKOro aHaJIn3a:

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 COUUAIBHO-3KOHOMHYECKHUX, 3a7a4ax, 1Sl ONPEAEICHUS
CKOPOCTH U YCKOpPEHMS Mpoliecca, 3aJaHHOro (hOpMyJIoi Win rpadukoMm;



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

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
bu3NYECKOTo XapakTepa, CpeICTBAMH MAaTEMaTUIECKOTO aHAJIN3a.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposBbie)
Konrpoabnsie IIpakruuyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTshI
pecypcsbl
MHO0K€eCTBO JIeHCTBUTEIBHBIX YUCEIL.
M .P
1 HOTOYJICHBI auHOHaJn)Hmci ypaBHEHUS U 24 1 0 https://resh.edu.ru/
HepaBeHCTBa. CHCTEMBI TMHEHHBIX
YpaBHEHUU
O .C
2 yHiUHH 1 rpaguich. CTeneHnas pymkus ¢ 12 1 0 https://resh.edu.ru/
[EJIBIM [TOKa3aTeIeM
A 7 n-oi .
3 pubMeTHIYEeCKHi KOpeHb N-0i cTerneHn 15 1 0 https://resh.edu.ru/
WppatmonansHble ypaBHEHUS
IT !
4 okazarenbHas GyHkuus. [lokasarenpHbIe 10 1 0 https://resh.edu.ru/
YpaBHEHHS
JI .
5 OrapHpMmIrecias GyHKLILA 18 1 0 https://resh.edu.ru/
JlorapudmMuueckue ypaBHEHHs
5 TpuronomeTpruyeckue BeIpaXKeHUS U 29 1 0 https://resh.edu.ru/
ypaBHEHUs
[TocnenoBaTenbHOCTH M TIPOTPECCUN 10 1 0 https://resh.edu.ru/
HenpepsiBabie dhynkiuu. [IponsBoanas 20 1 0 https://resh.edu.ru/
9 HOBTOPCHI/IC, 000011IeHNEe, CHCTEMATH3AINS 5 5 0 https://resh.edu.ru/
3HAHUU
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposBbie)
KonTpoabubie IIpakTuueckue
n/n NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTshI
pecypchl
" .
1 CCJ'IG,Z[OBaHI:Ie yHKuHii ¢ HOMOIIBHO 22 1 0 https://resh.edu.ru/
MIPOU3BOTHOM
2 [TepBooOpasHas 1 HHTETpa 12 1 0 https://resh.edu.ru/
r 7.
3 paguKu TPUTOHOMETPHUYECKUX (HYHKIIUI 14 1 0 https://resh.edu.ru/
TpuroHomeTpruyecKkue HEpaBEHCTBA
4 HppanuronanbHble, TOKa3aTeIbHbIC U 24 1 0 https://resh.edu.ru/
norapu(MUYEeCKUe HEPaBEHCTBA
KommnekcHsle uncia 10 1 0 https://resh.edu.ru/
Harypanbhblie u 1ienpie gyucia 10 0 https://resh.edu.ru/
CucreMsbl palioHaIbHBIX, UPPALUOHATBHBIX
7 MOKa3aTeIbHBIX U Jorapu(PMUUECKUX 12 1 0 https://resh.edu.ru/
ypaBHEHUH
8 3amaqu ¢ mapameTpamMmu 16 1 0 https://resh.edu.ru/
9 HOBTOPGHH@, 000011IeHHEe, CUCTEMATH3AIUS 16 9 0 https://resh.edu.ru/
3HAHUH
OBHIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 136 10 0




HOYPOYHOE IINTIAHUPOBAHHUE

10 KJIACC
N KoumnuectBo yacos
11/-11 Tema ypoxa Beero Koutponbusie Ilpakruueckue JlaTa usyvenusi
padoThI padoThI
1 [[MHOXeCTBO, Oonepaiii Haji MHOYKECTBAMHU 1 0 0
U UX CBOMCTBa
2 Huarpammsl Ditniepa-Benna 1 0 0
3 [TpuMmeHeHne TeOPETUKO-MHOKECTBEHHOTO 1 0 0
amnmapara JJis peleHus 3aaa4
Panmonaneueie yncna. OOBIKHOBEHHBIC U
4 JIeCATUIHBIE JPOOH, IPOLIEHTHI, OECKOHEYHBIE 1 0 0
NepuoIUYECcKue 1podu
Panmonaneubie uncna. OOBIKHOBEHHBIC U
5 JECATHYHBIC TPOOH, MTPOIIEHTHI, 0ECKOHEUHBIC 1 0 0
MEPUOIUUECKHE IPOOH
5 [Tpumenenue apobeli u MPOIEHTOB AJIs 1 0 0
pelIeHs TPUKIaJHbIX 3a7a4
7 [Ipumenenne qpodeit u MPOIEHTOB ISt 1 0 0
pelIeHs TPUKIaJAHbIX 3a7a4
8 JleicTBuTenbHBIE YKclia. PaimonanbHbIC U 1 0 0
HUppAIMOHATILHBIE YHCIIa
9 ApudmeTndeckue oneparuu C 1 0 0
JIEHCTBUTEIbHBIMU YUCIIAMH
10 Mopynp AEeMCTBUTEIBLHOIO YHCIIA U €T 1 0 0

CBOMCTBA




11

[IpubnnxEHHBIE BBIYUCIICHNUS, TIPaBUIIa
OKpPYIJICHUS, IPUKUJIKA U OLIEHKA pe3yJbTaTa
BBIUNCIICHUN

12

OcHOBHBIE MCTOJbI pCHICHUA LCIIbIX U
IpOoOHO-pallMOHATIBHBIX YPAaBHEHUH U
HEPABCHCTB

13

14

15

16

OcHOBHBIE MCTOABI pCICHUA LCIIbIX U
IpOoOHO-pallMOHATIFHBIX YPAaBHEHUH U
HEPABEHCTB

OCHOBHBIE METO/IbI PEIIESHHUS LEJbIX U
IpOoOHO-pallMOHATIBHBIX YPAaBHEHUH U
HEPABCHCTB

MHorowieHsl OT OJHON MEPEMEHHOM.

JleneHne MHOTOUIEHa HA MHOTOUJIEH C
ocratkoM. Teopema besy

MHorousneHsl ¢ HeabMu KodhGuiineHTamMmu.
Teopema Buera

17
18

Pemenne cucreM TMHENHBIX YpaBHEHUI

Pemenue cucreM JIMHENHBIX ypaBHEHUI

19

Marpuia cucTeMbl JINHEWHBIX YPAaBHEHHM.
Onpenenurtenb MaTPULBI 2X2, €10
T€OMETPUYECKHM CMBICI U CBOMCTBA;
BBIYKCIICHUE €TI0 3HAYCHUS

20

Ornpenennurens MaTpULbl 2X2, €ro
T€OMETPUYECKHI CMBICT U CBOMCTBA;
BBIUMCJIEHUE €r0 3HAYCHUS

21

[TpuMeHeHue onpeaenuTeNs 1 peleHus
CHCTEMBI JINHEHHBIX YPaBHEHU




22

Pemienne npukiiagHbIX 3a/1a4 ¢ TOMOIIBIO
CHCTEMBbI JINHEHHBIX YpaBHEHUN

23

24

25

26

Pemenne npukiiagHbIX 3a1a4 ¢ IOMOIIBIO
CHUCTEMBI JINHEWHBIX YPABHEHUI

KoHnTtponbHas padota: "PanronanbHbie
ypaBHEHUA U HepaBeHCTBA. CHCTeMBI
JUHEHHBIX ypaBHEHUN"

OyHKIMS, CIIOCOOBI 3a/1aHus QYHKIUH.
B3aumno obpatasie pynkiuu. Kommnosunus
byHKIMi

I'paduk dpyHkumu. DnemeHTapHbIe
npeoOpazoBanus rpadukoB QyHKIUH

27

28

29

30

OO6nacth ornpeaesieHus] 1 MHOYKECTBO
3HaueHul Qpynkuuu. Hynu ¢pyHkum.
[IpomexyTKkH 3HaK MOCTOSHCTBA

YérHble 1 HeUETHBIE (QYHKIINU.
[lepnoauueckue Gpynkunu. [Ipomexyrku
MOHOTOHHOCTH (PYHKIIMH

MakcuMyMbl U MUHUMYMBI (DYHKITHH.
Haubosnpiiee u HanMeHbllIee 3HAYCHUE
(GYHKIIMHM Ha IPOMEXKYTKE

JluneliHasi, KBagpaTU4Has U IpOOHO-
AuHenHas QyHKIH

31

OneMeHTapHOe UCCIIeI0BaHUE U IIOCTPOCHUE
rpadukoB 3Tux QyHKUINN

32

DNeMEeHTapHOE UCCIIEIOBAHUE U MIOCTPOCHHE
rpaduKoOB ATUX QYHKIIUHA




Crenens ¢ LICJIBIM MOKa3aTelneM. buaom

33 HeroTona

34 Crernens ¢ 1enbIM 1okaszareiaeM. bunom
Herorona

35 CrenenHast GyHKIUS C HATypaIbHBIM U
1eJbIM Moka3aTeneM. E€ cBoiicTBa u rpadux

36 Kontponbnas pabota: "Crenennas GyHKIuS.
E€ cBoiicTBa u rpadux"

37 Apudmerndeckuii KOpeHb HaTypaTbHOU
CTEIIEHU U €ro CBOKWCTBA

38 ApudmeTnueckuii KOpeHb HaATypaJbHOM
CTEIIEHU U €ro CBOKWCTBA

39 [TpeoOpa3oBaHus YUCIOBBIX BBIPAXKEHUH,
COJIepKalINX CTENEHU U KOPHU

40 [Ipeo6pa3oBaHMs YUCIOBBIX BbIPAXKEHUH,
CoOJIepKaliX CTENEHU U KOPHU

41 [TpeoOpa3oBaHus YUCIOBBIX BBIPAXKEHUH,
CoJIepKaliX CTENEHU U KOPHU
HppanuonaneHele ypaBHeHUs. OCHOBHBIE

42 METO/Ibl PEIICHUS UpPALlMOHAIBHBIX
yYpaBHEHUN
Wppaunonansueie ypaBHeHUs. OCHOBHBIE

43 METO/Ibl PEIICHUS UpPALlMOHATBHBIX
yYpaBHEHUN
HppaunonaneHbie ypaBHeHNs. OCHOBHBIE

44 METO/1bI PEMICHHS UPPALMOHATBHBIX

ypaBHEHU I




45

PaBHOCUIIBHBIE TIEPEXO/IBI B PELLIEHUT
UPPALMOHAJIBHBIX YPABHEHUN

46

47

48

PaBHOCWIIBHBIE ITEPEXO/IBI B PELICHUU
UPPALMOHAIIBHBIX YPABHEHUN

PaBHOCHIIbHBIE TTEPEXOBI B PELICHUH
UPpaAlMOHATILHBIX YPABHEHHIM

PaBHOCHIIBHBIE TIEPEXO/Ibl B PELICHUT
UPPALMOHATILHBIX YPaBHEHHIA

49

CgoiicTBa u rpaduk KOpHS N-0i CTENEHN KaK
(GyHKIIMU 0OpaTHOM CTENEHH C HaTypallbHBIM
IIOKa3aTeneM

50

51

52

CgoiicTBa u rpaduk KOpHS N-0ii CTENEHN KaK
($yHKIMU 0OpaTHOH CTENEHH C HaTypallbHBIM
IIOKa3aTeneM

Konrponbnas pabora: "CpoiicTBa u rpaduk
KOpHsI N-ol creneHu. MppanmonanbHble
ypaBHEeHUA"

CreneHs ¢ pallMOHAIBHBIM MOKa3aTeIeM U eé
CBOMCTBA

53

Crenens ¢ pallMOHAIBHBIM [10Ka3aTeIeM U e€
CBOMCTBA

54

55

Crenens ¢ pallMOHAIBHBIM [10KAa3aTeIeM U €€
CBOMCTBA

[Toxa3zatenbHast GyHKIMS, €€ cBOICTBA U
rpadux

56

Hcnons3zoBanue rpaduka GyHKIIUN 115
peueHus: ypaBHEHU I




Hcnonp3oBanue rpaduka QyHKINH 115

57 . 1 0 0
peleHNs ypaBHEHUH

58 [loka3arenbHble ypaBHeHUs1. OCHOBHbIE ) 1 0 0
METO/IbI pEIICHUS MOKA3aTeIbHBIX YpaBHEHHH

59 [Toka3zarenbHble ypaBHeHHs. OCHOBHBIE ) 1 0 0
METO/IbI pEeIIEHUs T0KA3aTeNIbHBIX YpaBHEHHH

50 [Toka3zarenbHble ypaBHeHHs. OCHOBHBIE ) 1 0 0
METO/IbI pEeIlIeHUs T0KA3aTeNIbHBIX YpaBHEHHH

61 KonTponpHas padora: "[lokazarenpHas 1 1 0
¢ynknus. [TokazarensHbie ypaBHeHUs"

62 Jlorapudwm uyucna. CoiicTBa norapudpma 1 0 0

63 Jlorapudwm gucia. CBoiicTBa orapugma 1 0 0

64 Jlorapudwm gucia. CBoiicTBa Jlorapugma 1 0 0

65 JlecaTuuHbIe U HaTypaJibHbIE JTOTapH(PMBbI 1 0 0

66 JlecsiTuuHble ¥ HaTypaJibHbIE JIOTapU(PMBI 1 0 0

67 [TpeoOpa3oBaHue BbIpaKeHUH, COAEPIKAIINX 1 0 0
J0rapuQpmbl

68 [IpeobpazoBanue BEIpaKEHHIA, COACPIKAIITIX 1 0 0
J0rapuQpmbl

69 [TpeoOpa3oBaHue BRIpAXKEHHUN, COACPIKAIIIX 1 0 0
sorapudmbl

70 Jlorapugmuueckas pyHKIuUs, €€ CBOHCTBA U 1 0 0
rpadux

71 Jlorapudmuueckas pyHKIus, € CBOUCTBA U 1 0 0
rpadux

7 Hcnonb3oBanue rpaduka GyHKIIUN AJIs 1 0 0

pelLIeHNs] YpaBHEHUI




Hcnonp3oBanue rpaduka QyHKINH 115

3 pelIeHusi ypaBHEHUM
Jlorapudmuueckue ypaBHeHus. OCHOBHbBIE

74 METOJIbI PEIICHUS JTOTapu(PMHUUECKUX
ypaBHEHUI
Jlorapudmudeckue ypaBHeHus1. OCHOBHBIC

75 METOBI pEIICHUS JIoTapu(HMUIECKUX
ypaBHEHUI
Jlorapudmuueckue ypaBHeHus. OCHOBHbIE

76 METO/Ibl PEIICHHS JIOTApUPMUIECKUX
ypaBHEHUI

77 PaBHOCHIIbHBIE TIEPEXO/Ibl B PELLICHUU
jorapu(pMUUECKUX ypaBHEHHMA

78 PaBHOCHIIBHBIE TTEPEXO/IBI B PEIICHUN
norapu(MUUECKUX YpaBHEHUN

79 KonTponbhas pabota: "Jlorapudmuueckas
bynakuus. Jlorapudpmuueckue ypaBHeHus "

80 CuHyc, KOCUHYC, TAHT€HC U KOTAaHI€HC
YUCJIOBOT'O ApryMeHTa

81 Cunyc, KOCHHYC, TAHT€HC U KOTaHTEHC
YUCJIIOBOTO apryMEHTa

82 ApKCHUHYC, apKKOCUHYC U apKTaHTEHC
YUCJIIOBOTO apryMEHTa

83 ApKCHHYC, apKKOCUHYC U apKTAHI'€HC
YHCJIOBOI'O apryMEHTa
Tpuronomerpudeckasi OKpy>KHOCTb,

84 oTpeieIeHue TPUTOHOMETPHUECKUX (DYHKIIUN

YHCIIOBOI'O ApT'yMEHTA




Tpuronomerpuueckas OKpyKHOCTb,

85 ompeieJICHUEe TPUTOHOMETPUUECKHUX (DYHKITHI 1 0 0
YHCIIOBOTO apryMEHTa

86 OCHOBHBIE TPUTOHOMETPUUECKHE (POPMYITBI 1 0 0

87 OCHOBHBIE TPUTOHOMETPUUYECKHE POPMYIIBI 1 0 0

88 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 1 0 0

89 OCHOBHBIEC TPUTOHOMETPUIECKHE (POPMYITBI 1 0 0

90 Hp606pa30138.HI/Ie TPUTOHOMETPUYECKUX 1 0 0
BBIPAKCHU I

01 Hpeo6pa3033aHHe TPUTOHOMETPUUECKHUX 1 0 0
BBIpKEHU I

92 Hpeo6pa3033aHHe TPUTOHOMETPUYECKUX 1 0 0
BBIpOKEHU I

93 Hpeo6pa3ovBaHHe TPUTOHOMETPUUYECKHX 1 0 0
BBIp)KEHU I

94 Pemenne TpuroHoMeTpuueCcKUX ypaBHEHUI 1 0 0

95 Pemenune TpuroHoMeTpUUECKUX ypaBHEHUN 1 0 0

96 Pemenne TpuroHoMeTpuueCcKUX ypaBHEHUI 1 0 0

97 Pemenune TpuroHoMeTpruUECKUX ypaBHEHUI 1 0 0

98 Pemenne TpUroHoMeTpUUECKUX ypaBHEHUI 1 0 0

99 Pemenune TpuroHoMeTpruueCcKUX ypaBHEHHUI 1 0 0

100 Pemenune TpuroHoMeTpUUECKUX ypaBHEHU I 1 0 0
KonTponbnas pabota: "Tpuronomerpuyeckue

101 BBIPAXEHUS U TPUTOHOMETPHUECKHE 1 1 0

ypaBHeHHUA"




102

ITocnenoBareIbHOCTH, CIIOCOOBI 3aJaHUs
rocjienoBareibHocTel. Meton
MaTeMaTUYeCKOW WHIYKIIHUH

103

MOHOTOHHBIC U OrpaHUYCHHBIC
noCJICA0BATCIbHOCTH. I/ICTOpI/ISI aHajJm3a
0OECKOHEUYHO MAaJIbIX

104
105

Apudmerndeckast mporpeccus

['eomeTpuyeckas mporpeccus

106

107

108

beckoHeuHO yObIBaroIasi reoMeTprUIecKast
nporpeccust

CymMa 6eckoHeuHO yObIBaro1ei
TeOMETPHUYECKON MPOTPECcCuun

JIMHENHBIN U DKCIIOHEHIMAIIBHBIN POCT.
Yucno e. DopMyna CIOKHBIX ITPOLEHTOB

109

JIMHENHBIN ¥ SKCIOHEHIUAIBHBIN POCT.
Yucno e. DopMyra CIOKHBIX MPOLUEHTOB

110

111

Hcnonp30BaHnEe IPOrPECCUU ISl pELICHUS
peaJIbHBIX 3a/1a4 MPUKJIAJHOTO XapaKTepa

Konrtponsnas pabora: "[locienoBarenbHocTH

U nporpeccun”

112

HenpepoiBHble GyHKIIUN U UX CBOWCTBA

113

114

Touka pa3pbiBa. ACUMITOTHI TpadUKOB
byHKIHMA

CaoiicTBa (hyHKIMH HEMPEPHIBHBIX HA
OTpe3Ke

115

CgoiicTBa (GyHKIIMI HEPEPHIBHBIX Ha
OTpe3Ke




116

MGTOI[ HUHTCPBAJIOB IJIA PpCHICHUA HCPABCHCTB

TOJI UHTEPBAJIOB JJIsl PELLICHUS] HEPABEHCTB
117 Me e ere epaBe
TOJI UHTEPBAJIOB JJIsl PELLICHUS] HEPABEHCTB

118 Me e ere epaBe

119 [IpuMeHeHne CBOWCTB HENPEPBIBHBIX
GYHKIUH 1S pereHust 3a1a4

120 [IprMeHeHre CBOMCTB HENPEPHIBHBIX
byHKIMH 15 perenust 3a1a4

121 [lepBast u BTOpas Mpou3BOIHbIE (PYHKINU

122 OrnpezenieHne, reOMETPUYECKUM CMBICTT
MIPOU3BOIHOMN

123 Omnpenenenue, GU3NYECKUNA CMBICT
MIPOU3BOIHOM

194 YpaBHeHUe KacaTelIbHOU K rpaduKy
byHKIIUHN

125 VYpaBHeHMEe KacaTeIbHOU K rpaduky
byHKIUN

126 [Tpon3BoiHBIE 3NIEMEHTAPHBIX (HYHKLINH

127 IIpon3BoaHEIE DIIEMEHTAPHEBIX KO

VH

128 [TpousBoHast CyMMBI, TPOU3BEACHNUS,
YaCTHOTO Y KOMITO3UIINH () yHKIIHIA

129 [IpousBonHas CyMMbI, IPOU3BEACHMS,
YaCTHOT'O M KOMIIO3UIIMU (PYHKIUH

130 [TpousBoHasi CyMMBI, TPOU3BEACHNUS,
YaCTHOT'O M KOMIIO3UIIMU (PYHKIUH

131 KonTponbnas pabota: "[IponsBognas”

132 [ToBTOpenue, o600IIeHNE, CUCTEMAaTH3AIUS

3HaHui: "YpaBHeHus"




[ToBTOpeHnue, 06001IeHNE, CHCTEMAaTH3AIUS

133 - " 1 0
3HaHui: "OyHKIUU
134 Wrorosas KoHTpoOJbHAS paboTa 1 1
135 HroroBast kKoHTpoIbHAs paboTa 1 1
136 HOBTOE)CHI/IC, 000011IeHNE, CHCTEMATH3AINS 1 0
3HAHUH
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10




11 KJIACC

KoanuecTBo 4acoB

JI:;-)H Tema ypoxka Beero Konrpoasubie IIpakruueckne /JlaTa usyqenus
padoThI padoThI
1 [TpumeHeHre TPOU3BOTHON K UCCIIEIOBAHHIO 1 0 0
(GYHKIHMIT HA MOHOTOHHOCTD U 9KCTPEMYMBbI
5 [TpumeHeHre TPON3BOIHON K HCCIICTOBAHUIO 1 0 0
(bYHKIHMI T HAa MOHOTOHHOCTD U 3KCTPEMYMBI
3 [TpumeHeHne TPON3BOIHON K HCCIICTOBAHUIO 1 0 0
(bYHKIMI T HA MOHOTOHHOCTD U 9KCTPEMYMBI
4 [TpumeHeHre TPON3BOTHON K UCCIIEIOBAHHIO 1 0 0
(GYHKIHMIT HA MOHOTOHHOCTD U 9KCTPEMYMBbI
5 [TpumMeHeHne TPOU3BOIHON K UCCIIEI0BAaHUIO 1 0 0
(GYHKIMIT HA MOHOTOHHOCTD U 9KCTPEMYMBbI
5 [TpumMeHeHre TPOU3BOIHON K UCCIIEI0BAaHUIO 1 0 0
(bYHKIMI T HAa MOHOTOHHOCTbD U 9KCTPEMYMBI
Haxoxxnenne HanOobIIero 1 HANMEHBIIIETO
7 3HA4YCHUsI HeTPEPHIBHOHN (PyHKIMH Ha 1 0 0
OTpe3Ke
Haxoxxnenne HanOoIbIIero 1 HANMEHBIIIETO
8 3HAYEHUS HeNpPEepbIBHOM (PyHKINU Ha 1 0 0
OTpe3Ke
HaxoxeHre HanOobIIero 1 HAaMMEHBIIETO
9 3HAYEHUS HeNpPEepbIBHOM (PyHKUINU Ha 1 0 0

OTpe3Ke




10

Haxoxaenne HanOoIbIIero 1 HANMEHBIIIETO
3HAYEHUS HEMPEPbIBHOM (PyHKIMU HA
OTpe3Ke

11

Haxoxxnenne HanOOobIIEero 1 HAUMEHBIIETO
3HA4YEHUs1 HeTPEPHIBHOHN (pyHKIIMH Ha
OTpe3Ke

12

13

14

15

16

Haxoxxnenne HanOobIIero 1 HAMMEHBIIETO
3HAYEHUS HENPEPbIBHOM (PyHKLINU Ha
OTpE3KE

HpI/IMeHeHI/Ie HpOHSBOI[HOﬁ JJIAA HaXOXKACHUA
HaWJIy4d1Iero pCICHUA B MIPUKIAIHBIX
3agadax

[IpuMeHeHne MPON3BOTHOM JIJIs1 HAXOXKICHUS
HAWTYYILIEro PelieHUs B MPUKIATHBIX
3amagax

[Ipumenenne nponu3BOIHOM IS
ONpeIeTIeHUSI CKOPOCTU U YCKOPEHUS
mpolecca, 3a1aHHOT0 GOpPMYIIOi UITH
rpaduKom

[Tpumenenne npou3BOIHOM IS
onpeIelIeHUs] CKOPOCTU U YCKOPEHUS
mpolecca, 3a1aHHOT0 GOPMYIION UITH
rpaduKom

17

Kowmnozunus ¢pyHkimit

18
19

Komnozunus GyHkiumit

Komnozunus GyHkiumit

20

['eomerpuueckue 0Opas3sl ypaBHEHUN Ha
KOOPJMHATHOM IIOCKOCTH




I'eomerpuueckue oOpa3bl ypaBHEHUI Ha

21 KOOPJIUHATHOMN TIOCKOCTH

29 KontponsHas pabdora: "UccnenoBanue
(GYHKIUH ¢ TOMOIIBIO TPOU3BOTHON"

23 [TepBooOpasHas, OCHOBHOE CBOMCTBO
epBOOOPa3HBIX

24 [TepBooOpazHbie 3NeMEHTapHBIX (QYHKIUH.
[IpaBuiia HaXOXACHUS IEPBOOOPAZHBIX

o5 [TepBooOpasHbIe 3IeMEHTAPHBIX (HYHKITUH.
[IpaBuiia HaxOX/A€HNS IEPBOOOPA3HBIX

26 Huterpan. ['eomeTpudeckuii CMbICT
UHTErpana

97 Brruncnenue onpenenéHHOro HHTerpaa mno
dbopmyne Hetotona-Jleitoauia

28 Boruncnenue onpeien€éHHOro HHTErpasa mno
dhopmyne HeroTona-Jleitonuma

29 [IpuMeHeHue nHTErpaia Juisi HaXOXKACHUS
iouaiel IIOCKUxX Guryp

30 [IpuMeHeHue uHTErpaia sl HaXOXKIACHUS
00BbEMOB IreOMETPUYECKHX TeT

31 [Ipumeps! pemenuit guddepeHnaIbHbIX
ypaBHEHUH

32 [Ipumeps! pemenuit guddepeHnaIbHbIX
YpaBHEHUI
MatemaTnueckoe MOJEINPOBAHUE PEATIBHBIX

33 MIPOLIECCOB C MOMOIIBIO AU(HepeHIINATHEHBIX

YpaBHEHUU




KonTponbnas pabora: "[lepBoobpasnas u

34 |
UHTErpal

35 Tpuronomerpuueckue GyHKIUH, UX
CBOWCTBA U TpapuKu

36 Tpuronomerpuueckue GyHKIUH, UX
CBOWCTBA U IrpapuKu

37 Tpuronomerpuueckue GyHKIUH, UX
CBOWCTBA U IrpapuKu

38 Tpuronomerpuieckue GyHKIUH, UX
CBOWCTBA U TpapuKu

39 Tpuronomerpuueckue GyHKIUH, UX
CBOWCTBA U TpapuKu
OT100p KOpHEH TPUTOHOMETPUUYECKHX

40 YPaBHEHUH C IIOMOILBIO
TPUTOHOMETPHUECKON OKPY>KHOCTH
OT60p KOpHEHN TPUTOHOMETPUUECKUX

41 YPaBHEHUH C IIOMOILBIO
TPUTOHOMETPHUECKON OKPY>KHOCTH
OT60p KOpHEN TPUTOHOMETPUUECKUX

42 YpaBHEHU C TOMOIIbIO
TPUTOHOMETPHUYECKOW OKPYKHOCTH
OT60p KOpHEH TPUTOHOMETPUUECKHUX

43 YpaBHEHUH C TOMOIIbIO
TPUTOHOMETPHUYECKONW OKPY>KHOCTH

44 Perienue TpUroHOMETPHUUECKUX HEPABEHCTB

45 Pemenne TpuroHoMeTprU4ECKUX HEPABEHCTB

46 Perienue TpUroHOMETPHUUECKUX HEPABEHCTB




47

Pemenne TpuroHOMETpUYECKUX HEPABEHCTB

48

49

50

Konrponsnas padora: "['paduku
TPUTOHOMETPHUYECKUX (PYHKIUH.
Tpuronomerpuyeckue HepaBeHCTBA"

OcCHOBHEBIE METOJbI pCHICHUS ITOKAa3aTCIbHBIX
HCpPaBCHCTB

OCHOBHEBIE MCTOJbI PCIICHHA I1IOKA3aTCIbHbIX
HCPABCHCTB

51

52

53

OcCHOBHBIE METO/IbI PEUICHUS MOKa3aTEIbHBIX
HEpPABEHCTB

OCHOBHBIE METO/IbI PELICHHUS TOKA3aTEIbHBIX
HEpPABEHCTB

OcHoBHbBIE METOJbI pCHICHUS
J'IOFapI/I(l)MI/I‘IeCKI/IX HCPAaBCHCTB

54

OCHOBHBIE METO/IbI pEIICHUS
Jorapu(MUIECKUX HEPABEHCTB

55

56

OCHOBHBIE METO/IbI pEUIECHUS
Jorapu(MUIECKUX HEPABEHCTB

OcHoBHbBIE METOJbI PCHICHUS
JIOFapI/I(I)MI/I‘-ICCKI/IX HCPABCHCTB

57

OcHOBHEBIE MCTOJbI pCUHICHUS
HppalluOHAJILHBIX HCPABCHCTB

58

59

OcHOBHEBIE MCTOJbI pCUHICHUS
HppaiuOHAJIbHBIX HCPABCHCTB

OcHoBHBIC MCTOJbI pCHICHUS
HppalluOHAJILHBIX HCPABCHCTB




OcHoBHBIC MCTOJbI PCHICHUS

00 UppaloOHAIbHBIX HEPABEHCTB

61 I'paduueckue METObI PEeLICHUS
UppaMOHABHBIX YPaBHEHHHA

62 I'padpuueckue MeTo bl peLIeHus
UppaloOHAIbHBIX YPaBHEHHH

63 I'padpuueckue MeTo bl peLeHus
[0Ka3aTeIbHbIX YPaBHEHUN

64 I'paduueckue METObI pELICHUS
MOKa3aTeJIbHBIX HEPABEHCTB

65 I'paduueckue MeTo bl peLIeHus
Jorapu)MUIECKUX ypaBHEHUN

66 I'paduueckue MeTo bl peLIeHus
JorapupMHUUECKUX HEPABEHCTB

67 I'paduueckue METOIBI peIICHUS
Jorapu(MUIECKUX HEPABEHCTB
I'paduueckue MeTo bl peLIeHus

68 MOKa3aTeIbHBIX U JIOTapU(YMUIECKUX
YpaBHEHUU
I'paduueckue MeTO bl peLIeHUs

69 MOKa3aTeJIbHBIX U JIOTapu(HMUIECKUX
YpaBHEHUI
I'paduueckue MeTO bl peLIeHUs

70 MOKa3aTeJIbHBIX U JIOTapU(PMUIECKUX
HEPaBEHCTB
I'paduueckue METOIBI peIICHNUS

71 MOKa3aTeIbHBIX U JIOTapu(HMUIECKUX

HEPaBEHCTB




KonrtponsHas pabdora: "UpparnoHaibHeie,

72 MOKa3aTeIbHBIC U JJOTapU(DMUUECKHE
HepaBeHCTBA"
KommiekcHbie uncna. Anredpandeckas u

73 TPUTOHOMETpHUECKasi POPMBI 3arucu
KOMILJIEKCHOT'O YHUCIIa
KomruiekcHele uncna. AnreOpanyeckas u

74 TPUTOHOMETpHUYECKasi POPMBI 3aruch
KOMILJIEKCHOT'O YHUCIIa

75 Apudmernueckue onepanuu ¢
KOMILIEKCHBIMHU YU CJIaMHU

76 Apudmernueckue onepanuu ¢
KOMILIEKCHBIMHU YU CJIaMHU

77 N300paxeHne KOMITJIEKCHBIX YHCE Ha
KOOPJAWHATHOM TNIOCKOCTH

78 N300pakeHre KOMIUIEKCHBIX YHCell Ha
KOOPJAMHATHOM TIOCKOCTH

79 ®opmyna Myaspa. Kopau n-oii crenenu us
KOMIIJIEKCHOTO YHUCIIa

80 ®opmyna Myaspa. Kopau N-oii ctenenu us
KOMILJIEKCHOTO YHUCIIa
[IpmeHeHne KOMIUIEKCHBIX YHCEeN JTst

81 pemieHns GU3NUecKuX U reOMETPUIECKUX
3a1a4y

82 Konrtponsnas padora: "KomriuiekcHbie
gucia"

83 HatypanbHble u 1enpie uncna

84 HarypanbHble u 1ienpie yucia




85

HpI/IMeHeHI/Ie MMPU3HAKOB ACIMMOCTH LICJIBIX
YHCCJI

86

87

88

HpI/IMeHeHI/Ie MMPU3HAKOB ACIMMOCTH LICIIBIX
YHUCCJI

[IpuMeHeHne MPU3HAKOB ACIIUMOCTH LEIIBIX
yucen: HOJl u HOK

[IpuMeHeHne NMPU3HAKOB ACIIMMOCTH LEIIBIX
yucen: HOJl u HOK

89

90

91

HpI/IMeHeHI/Ie MMPU3HAKOB ACIMMOCTH LECIIBIX
YUCCII: OCTAaTKH 110 MOIAYJIIO

HpI/IMeHeHI/Ie IMPHU3HAKOB ACJIUMOCTHU LECJIBIX

YHUCCII: OCTAaTKH 110 MOIAYJIIO

HpI/IMeHeHI/Ie MMPU3HAKOB ACIIMMOCTH LICIIbIX
YHUCCII: aJITOPUTM EBknuma mis peuicHu-d
3aaa4 B ICJIbIX YUCJiaX

92

Kontponbnas pabota: "Teopust menbix
yucen"

93

94

95

Cucrema ¥ COBOKYITHOCTh YpaBHEHHIA.
PaBHOCHIIBHBIE CHCTEMBI H CUCTEMBI-
CIIE/ICTBHS

Cucrema 1 COBOKYITHOCTh YpaBHEHHIA.
PaBHOCUIIbHBIE CHCTEMBI U CUCTEMBI-
CIIEAACTBUSA

OCHOBHBIE METOBI PELIEHUS CUCTEM U
COBOKYITHOCTE PallMOHAJIbHBIX YPaBHEHUN

96

OCHOBHBIE METO/BI PELIEHUSI CUCTEM U
COBOKYITHOCTEW UppalOHAIbHBIX
YpaBHEHUH




97 OCHOBHBIE METO/IbI PELICHUS CUCTEM U
COBOKYITHOCTEH MOKAa3aTEeNbHBIX YpaBHEHUN

OCHOBHBIE MCTOJbI pCHICHUA CUCTCM U
COBOKYITHOCTEH IT0KA3aTeIbHBIX YPABHEHUIN

98

OcCHOBHBIE METOBI PELICHUSI CUCTEM U
99 COBOKYITHOCTEH JIOTapu(PMUIECKUX

YpaBHEHUU

OcCHOBHBIE METOBI PELICHUSI CUCTEM U
100 COBOKYITHOCTEH JIorapu(PMUUECKUX

ypaBHEHUH

[IpuMeHeHne CUCTEM K PELIEHUIO
MaTeMaTHUYeCKUX 3a7a4 U 3a7a4 u3

101 pa3IMYHbIX 00JaCTel HayKH U peallbHOMN
KU3HU, HHTEPIPETAIUS TOTYyYEeHHBIX
pe3yIbTaToB

[IpuMeHeHne CUCTEM K pPELICHUIO
MaTeMaTHYeCKUX 3a/]1a4 U 3a/1a4 U3

102 pa3nuyHbIX 001acTeil HaAyKHU U peabHOM
KHU3HH, HHTEPIpETalns MOTYyYEHHBIX
pe3yIbTaToB

[IpuMeHeHre HEpPaBEHCTB K PEIICHHIO
MaTeMaTHYeCKUX 3aJ]1a4 U 3a/1a4 U3

103 pa3nuyHbIX 001acTeil HAyKH U peabHOM
KHU3HH, UHTEPIPETaLUs TOTYYEHHBIX
PE3yNIbTaToB

104 KonrtponsHas pabdora: "Cucremsl

palMOHAIbHBIX, UPPALUOHAIBHBIX




MOKa3aTeIbHBIX U JIOTapU(YMUIECKUX

ypaBHEHU"

105 PanyonanbHbIE ypaBHEHMS C TapaMeTpaMu

106 PanmonansHbIEe HEpaBEHCTBA C TTapaMEeTPaMH

107 PannoHanpHbIE CUCTEMBI € ITApaMETPAMU

108 WppanmonanbHble ypaBHEHUS, HEPABEHCTBA
C mapameTpaMu

109 HppanmonaibHble CUCTEMBI C TApaMeTpaMu

110 [Toka3zaTenbHBIE YpaBHEHUS, HEPABEHCTBA C
napameTpamu

111 [Toka3zaTenbHBIE CUCTEMBI C TTapaMETPaMHU

112 Jlorapudmuueckue ypaBHEHUs, HEPABEHCTBA
C mapameTpaMu

113 Jlorapudmuueckne cucTeMsl ¢ mapameTpaMu

114 Tpuronomerpuyeckue ypaBHEHHUS C
napameTpamu

115 Tpuronomerpuveckne HepaBeHCTBA C
napamMeTpamu

116 TpuroHoMeTpuvecKne CHCTEMBI C
napamMeTpamu
ITocTpoenue u uccienoBaHue

117 MaTeMaTHYECKUX MOJIENeN peabHbIX
CUTYallUi C MOMOILBIO YPAaBHEHUH C
napamMeTpamu

118 ITocTpoenue u uccie0BaHuE

MAaTEMAaTHYCCKUX Moneneﬁ PCATBbHBIX




CUTYAalUi C IIOMOLIBIO CUCTEM YPABHEHUH C
napaMeTpamMu

119

[TocTtpoeHue u uccnenoBaHue
MaTeMaTHYECKUX MOJENIEH peaabHbIX
CUTYAalUil C IIOMOLIBIO CUCTEM YPABHEHUH C
napaMeTpamMu

120

121

122

KonTponbhas padora: "3anauu c
napamerpamu”

[ToBTOpenue, 06001IeHNE, CUCTEMATH3AIUS
3HaHuil: "YpaBHeHUs"

[ToBTOpenue, 0000IIEHNE, CHCTEMATH3AIHS
3HaHuil: "YpaBHeHUs"

123

124

125

[ToBTOpenue, 0000IIEeHNE, CHCTEMATH3AIHS
3HaHui: "YpaBHeHus. Cuctembl ypaBHEeHUH'
[ToBTOpenue, 06001IeHNE, CUCTEMATH3AIUS
3HaHui: "HepaBeHncrsa"
[ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS
3HaHui: "HepaBeHncrsa"

'

126

127

128

[ToBTOpenue, 0600IIEHNE, CUCTEMATH3 A
3HaHui: "HepaBencrsa"

[ToBTOpenue, 06001IeHNE, CUCTEMATH3AIUS
3HaHuil: "[IponsBonHas u e€ npumeHenue"
[ToBTOpenue, 06001IeHNE, CUCTEMATH3AIUS
3HaHui: "[Ipon3BoaHas u e€ npumeHeHue"

129

[ToBTOpeHME, 0000IIEHNE, CHCTEMATH3 Al
3Hanuii: "[Ipon3Boanas u e€ npumeHeHue"

130

[ToBTOpEeHME, 0000IIEHNE, CHCTEMATH3 AL
3HaHuii: "MHTEerpan u ero npuMeneHue"




[ToBTrOpenue, 00001IEHNE, CUCTEMATH3AIHS

131 . | 1 0
3HaHuil: "OyHKIKN
132 HOBTOPG'I'{I/IG, 06061'1;ICHI/IG, CHCTEMATH3AIIH 1 0
3HaHuii: "OyHKUMH
133 HOBTOPG?HG, 06061'I;ICHI/IC, CHCTEMAaTH3aLHs 1 0
3HaHuil: "OyHKIKUH
134 HroroBast koHTposIbHAs paboTa 1
135 Hrorosas KoHTpoJIbHAsT paboTa 1
136 HOBTOPGHI/IC, 00001IeHHE, CHCTEMATH3ALIHS 1 0
3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 136 12













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

1. Maremaruka: anredpa U Hayajaa MaTEMaTHYECKOTO aHau3a, TE€OMETPHUS.
Anre6pa u Hayasna marematudeckoro ananusa. 10-11 kmaccer: yue0. mis
o0mieoOpa3oBar. opraHuzanuii: 0a3oBblii W yrmyon. ypoBuu / [LILA.
Amumos, 0. M. Komsrun, M.B. TkaueBa u ap.]. — 3-¢ m3n. — M.:
[Ipocsemenne, 2019.

2. Maremartuka: anrebpa U Hadana aHanuza, reomerpus. ['eomerpus.10-11
K. :y4e0.1y1s1 001meoOpa3oBaT.opranu3anuii :0a30BbeId U yrTyOJICHHBIN
ypoBau /JI.C.AtanasuH, B.®.byry3oB u ap.-3 usm.-M.: Ilpocsemienue,
2016.

3. I'eometpus. [Toypounsie pazpadorku. 10-11 kmaccsl : YuebHOe mocobue
U1t 061eodpasonart. opranuzanuii / C.M. Caaksn, B.®. byry3oB. — M. :
IIpocemnienue, 2015.

4. Tloypounsie pazpabotku o reometpun: 11 kmacc / Coct. B.A.SIpoBeHko.
— M. : BAKO, 2010.

5. EID MATEMATHKA: TunoBele 53K3aMEHallMOHHbIC BapuUaHThI, 36
BapuanToB/ noj pena. U.B.fmenko.- M. MU3narensctBo «HanumonansHoe
oOpazoBanuey, 2020.

6. EI'D: 4000 3amau ¢ orBeTaMu 10 MateMatuke. Bee 3amanus. ba3oBblil u
npodunsHbii  ypoBHU. / .B.SImenko, U.P. Bricoukuii, A.B.3abenun u
np. — M. U3patensctBO «Ox3amen» 2017,2018 (EI'D, ®UTIN)

METOINYECKHUE MATEPHUAJIBI U YUUTEJIA

1. AnreOpa u Hauajga MaTEMaTUYECKOTO aHalmu3a. JugakTuueckue MaTepraibl
k yueOonuky HI.A.AmumoBa u apyrux. 10 kmacc : y4eb6. mocobue st
oOmeoOpa3zoBar. opraHuzanui : 0a3oBbld M yrimyon. ypoBHu / [ M.HA.
[[Tabynun, M.B. TkaueBa, H.E. ®enopona].- 9-¢ uza. - M.: ITlpocsemienue,
2018.

2. AnreOpa v HayaJla MaTEMaTUYECKOTO aHan3a. J{uI1akTHUeCKue MaTeprabl K
yueOHuky III.A.AmumoBa u apyrux. 11 kmacc : ydeO. mocoOue st
oOmeoOpa3zoBar. opranuzanui : 0a3oBbld M yrinyon. ypoBuu / [ M.HA.
[[Tabynun, M.B. TkaueBa, H.E. ®enopona].- 9-e uzn. - M.: ITlpocsemienue,
2018.

3. Kontponbnbie padoTs! o reometpun: 10 kmacc:k yueOnuky JI.C.AtanacsHa,
B.®,byry3o0Ba, C.b.Kagommesa u np. «['eomerpus, 10-11»/F0.11. lyaautisia,
B.JI.Kponrays. — 2-e u3n., crepeorurt. — M.: M3natenscTBo «IK3amen», 2009.



HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

UHTEPHET
1. www.edu.ru (caiit MOuH P®).
2. www.school.edu.ru (Poccutickuii 00611e00pa3oBaTEIbHBINA TOPTA).
3. www.pedsovet.org (Bcepoccutickuii IHTepHET-TIeICOBET)
4. www.fipi.ru (caiit denepanbHOr0 HHCTUTYTA MEIArOTUYECKUX U3MEPEHHIN).
5. www.math.ru (MaTEepHET-IOAIEPKKA YUUTETICH MAaTEMaTUKH).
6. www.mccme.ru (caitT MoOCKOBCKOr0 LIEHTpa HEIIPEPBIBHOTO
MaTeMaTH4YeCKOTO 00pa30BaHMs).
7. WwWw.it-n.ru (ceTb TBOPYECKUX YUUTEIICH )
8. http:// mat.1september.ru (caiiT razeTsl «MaTemaTHuKa)
9. http:// festival.lseptember.ru (¢pecTuBans negarornuyeckux uaer «OTKPHITHINA

ypok» («IlepBoe ceHTsOps»)).

10.www.math.ru/lib (3;iekTpoHHas MaTeMaTuyeckasi OnOIMoTEeKA)






