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MNOACHUTEJIBHASA 3AIINCKA

VYuebnsiii kKypc «AnreOpa M Hayajga MaTEMaTUYECKOTO aHAIIU3a» SIBISETCS
OTHUM W3 HamOoJiee 3HAYMMBIX B TPOTpaMMe cpeaHero oOmiero oOpa3oBaHWs,
IIOCKOJIBKY, C OJIHOM CTOPOHBI, OH OOECIEYMBAET MHCTPYMEHTAIBbHYIO 0a3y s
M3YYCHUSI BCEX €CTECTBEHHO-HAYYHBIX KYPCOB, a C IPYroll CTOPOHBI, (hopmupyer
JIOTUYECKOE U a0CTPAKTHOE MBIIUICHUE O0YyYaroMIMXCSd Ha YPOBHE, HEOOXOIUMOM
JUIsl OCBOEHUS MH(OpPMATUKU, OOIIECTBO3HAHMS, UCTOPHUH, CIOBECHOCTH U APYIHX
TUCIUTUINH. B pamkax maHHOro y4eOHOTO Kypca OOydYaromuecs OBJAJACBAIOT
YHUBEPCATBHBIM SI3IKOM COBPEMEHHON HayKH, KOTopas (OpMYIUPYET CBOU
JOCTHKEHUSI B MaTEMaTHYECKOM opMme.

VYuebHblli Kypc anreOpsl M Havajl MaTeMaTHYECKOro aHallh3a 3aKja/IbIBaeT
OCHOBY JIJIsi YCIICIIHOTO OBJIAJICHUS 3aKOHAMH (PU3MKH, XUMUU, OHOJIOTHUH,
MMOHMMAaHUS OCHOBHBIX TCHICHIIMHA Pa3BUTHS SKOHOMHUKHU W OOIIECTBEHHOM JKHM3HH,
MO3BOJISIET OPHCHTHPOBATHCS B COBPEMEHHBIX IHU(PPOBBIX M KOMITBIOTEPHBIX
TEXHOJIOTUSIX, YBEPEHHO HCIOJIb30BaTh UX JUIsl JalbHEHIIEro oOpa3oBaHUS U B
MOBCEHEBHOM XU3HU. B TO ke Bpemsi oBiajeHHe aOCTPaKTHBIMU U JIOTUYECKU
CTPOTUMH KOHCTPYKIHMSIMH aireOpbl M MaTeMaTHUYeCKOrOo aHajnu3a pPa3BHBACT
yMEHUE HaXOIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH WCTHHHOCTH, JOKAa3bIBATh
YTBEP)KJICHHUS ¢ TIOMOIIBI0O MHIYKIIUA M PACCYXIaTh AEAYKTHBHO, HCIIOIH30BAThH
00001IIeHNEe W KOHKPETU3alMI0, a0CTparupoBaHUWE M aHAJIOTUI0, (OopMHUpPYET
KpEaTUBHOE U KPUTHYECKOE MBIITUICHHE.

B xoxe u3yuyeHusi yueOHOro kypca «Ainredpa ¥ Hayalla MaTeMaTHYECKOTO
aHanu3a» OOyYaroIIuecs MOTY4YaloT HOBBIA OIBIT PEIICHHs TPHUKJIATHBIX 3a/aad,
CaMOCTOATEILHOTO TIOCTPOCHUSI MAaTEMAaTUYECKUX MOJIENIEH PEasIbHbIX CUTYaIluH,
WHTEPHIpPETAllUd  TIOJYYCHHBIX  PEIHICHWM, 3HAKOMSTCA C  [pUMEpamu
MaTeMaTUYeCKUX 3aKOHOMEPHOCTEW B TMPUPOJIe, HAYKE U HCKYCCTBE, C
BBIJIAIONTUMUCS MaTEMaTHYECKUMH OTKPBITHSAMHU U UX aBTOpPaMH.

VYyeOHblld Kypc 00JIaaeT 3HAYUTENbHBIM BOCIHUTATEbHBIM IMOTEHIUATIOM,
KOTOpPBIN peanu3yeTcs Kak uepe3 Yy4eOHbI MaTepuall, CHOCOOCTBYIOIIUI
(GbOopMHPOBAHUIO HAYYHOTO MHUPOBO33PEHHS, TaK M dYepe3 crenuduxy ydeOHOM
JEATEeIIbHOCTH, TpeOyromeld MpoAOKUTEIbHON  KOHIICHTpAIllMd BHUMAaHUS,
CaMOCTOSATEIILHOCTH, aKKypaTHOCTH U OTBETCTBEHHOCTH 3a ITOTYYEHHBIN Pe3yJIbTaT.

B ocHOBe MeToanKN 00ydeHHs anredpe 1 HayajiaM MaTeMaTHIeCKOro aHalIn3a
JICKUT IEATCTHOCTHBIA TPUHITUT OO yUCHHUS.

B cTpykType yuebHOTO Kypca «Anredpa 1 Hadajia MaTeMaTHIECKOTO aHATTN3a»
BBIZICJICHBI  CIIEAYIOIIME COJAEpX aTelbHO-METOAuYeckue JmHuu: «Yucna wu
BEIYMCIICHUS», «DyHKIMU U Tpadukn», «YpaBHEHHS W HepaBeHCTBa», «Hadama
MaTeMaTU4YeCKOro aHanmu3a», «MHOXecTBa U JIOTHKa». Bce OCHOBHBIE



COJIEPKATEIBPHO-METOANYECKHE JIMHUM HW3YYalOTCS Ha TPOTSHKCHUH ABYX JIET
oOydeHust Ha YPOBHE CpEHETO O0IIeTro 00pa3oBaHusl, ECTECTBEHHO JOMOHSS APYT
JpyTa ¥ TIOCTENEHHO HACHIIIAsCh HOBBIMH TEMaMH M pa3aenaMu. JlaHHbIH yaeOHbIH
KypC SBJSIETCS WHTETPATHBHBIM, ITOCKOJIBKY OOBEOWHSET B cebOe CoaepKaHue
HECKOJBKMX MaTeMAaTHYECKHX TUCIUILUINH, TaKUX Kak anareOpa, TPUTOHOMETPHS,
MaTeMaTHYECKUN aHaIi3, TCOPHUS MHOKECTB, MaTeMaTHUIECKast JIOTUka u npyrue. [1o
Mepe TOro Kak 00ydJaroIuecs OBIAJCBaIOT BCE OoJiee MMPOKAM MATeMaTHICCKUM
amnmapaToM, y HUX IMOCJIEI0BATEIHLHO (POPMUPYETCS U COBEPIIICHCTBYETCS YMCHHE
CTPOUTh MaTEMaTUYECKYI0 MOJENb PEAbHOW CHUTYyalllH, MPUMEHSATHh 3HAHUS,
MOJIYYCHHBIC TIPU HM3YYCHHH YYEOHOTO Kypca, JJIA PEIICHUS CaMOCTOSTEIHHO
copMyITUPOBAHHON MAaTeMaTUYECKOW 3a/la4yd, a 3aTeM HHTEPIPETUPOBATH CBOU
OTBET.

CopeprkaTenbHO-METOANYECKass JTUHUS «Uucia ¥ BBIYHCICHHS» 3aBepIiacT
dbopMHpOBaHUE HABBIKOB MCIOJB30BAHMS JCHCTBUTEIBHBIX YUCEN, KOTOPOE OBLIO
HA4aToO Ha YPOBHE OCHOBHOTO 00111ero oopazoBanus. Ha ypoBHe cpenHero o0uiero
oOpa3oBaHus 0co0O€ BHUMaHue  yAeisieTcss  (OPMUPOBAHMIO  HABBIKOB
palMOHANBHBIX BBIYUCIICHHUM, BKIIIOYAIOMIMX B CEO0sI MCIOJIb30BAHUE PA3IUYHBIX
dbopM 3amucy YHWCIa, YMEHWE JeiaTh NPHUKUIKY, BBITIOJHATH MPUOIMKEHHBIE
BBIYHCIICHUSI, OIICHUBATh YWCJIOBBIC BBIPAXKEHUS, padOTaTh C MAaTEeMATHUYCCKUMU
KOHCTAHTaMU. 3HAKOMble OOYy4YalOIMMMCS MHOXECTBA HATYpPaIbHBIX, IEJBIX,
pallMOHANBHBIX U JCHCTBUTEIBHBIX  YHUCEN  JIOMOJHAIOTCS  MHOKECTBOM
KOMIIEKCHBIX YHCel. B KakIoM #3 JTHX MHOXKECTB pPaccMaTpHUBAIOTCS
CBOMCTBEHHBIE €My clelnu(UYecKue 3aJayd M OMNEepaluu: JeJIeHHe Haleno,
OTEPUPOBAHUE OCTAaTKaMH Ha MHOXECTBE LEJBIX 4YHCeN, ocoOble CBOICTBa
paAIMOHAIBHBIX U UPPAIMOHAIBHBIX YUCEN, apu(PMETHUECKUE OTEPAINH, a TaKkKe
U3BJICUCHHUE KOPHSI HATYypaJlbHOM CTETEHM HAa MHOXECTBE KOMIUIEKCHBIX YHCEIL.
bnarogapsi mocienoBaTenbHOMY pPACIIMPEHHUIO KpPyra HCHOJIB3YEMBIX YHCEN U
3HAKOMCTBY C BO3MOXXHOCTSIMH WX NPUMEHEHUS I PEIICHUS Pa3IMYHBIX 3a/1a4
dbopmupyeTCcsi TIpeICcTaBlIeHUe O €IMHCTBE MAaTEMAaTUKH KaK HaykKu U €€ poJid B
MOCTPOEHUU MOJICNIEH PEeaJIbHOTO0 MHpa, IIUPOKO HCIOIB3YIOTCS 0000IICHUE |
KOHKpEeTU3aIHsI.

Jluaus «YpaBHEHUS M HEPABEHCTBA» PEATU3YETCS Ha MPOTSHKEHUH BCETO
oOydyeHHsT Ha YpPOBHE CpPEIHEro oOIIero o0pa3oBaHUs, MOCKOJBKY B KaXXJIOM
pasnene IlporpaMmpl TPEIyCMOTPEHO pEIICHHE COOTBETCTBYIONIUX 3anad. B
pe3ynbrare OOydYaromivecss OBJIAJCBAIOT PA3IUYHBIMA  METOJIAMHU  PEIICHUS
palMOHANBHBIX, HWPPANMOHAIBHBIX, TOKA3aTeIbHBIX, JIOTApUPMUUYCCKUX U
TPUTOHOMETPHYCCKUX YpPAaBHCHHM, HEPABECHCTB M CHCTEM, a TakKXke 3ajad,
colepKaimmx MmapaMeTphl. lloydeHHBIE YMEHHS IMHPOKO WCIOJIB3YIOTCS TIPH
UCCIENOBaHNH (DYHKIMI C TIOMOIIBIO MTPOU3BOAHON, TPU PEIICHUH MPUKIATHBIX



3a/lay ¥ 3a7]a4 Ha HAXOXKJEHUE HAauOOJbIINX U HAUMEHBIIUX 3HAYEHUN (QPYHKIUU.
JlanHasi comepxkaTesbHasi IMHUA BKJIIOYAET B ce0s Takke (HOpMUPOBAHUE YMEHUN
BBINIOJIHATh ~ pacy€Thl 10  ¢opMysnaM, MpeoOpa3oBaHUsl  PAIMOHAIBHBIX,
UPPAMOHATBHBIX W TPUTOHOMETPUUYECKHX BBIPAKCHHM, a TaKKE BBIPAXKCHUH,
cCollepKaIluX CTEeHn W Jorapudmbel. braromaps nM3ydeHUIo anreOpamdecKoro
MaTepHaa IpOUCXOIUT ajdbHEeHIIIee pa3BUTHE AITOPUTMHUUYECKOTO U a0CTPAKTHOTO
MBIIICHUS 00yYaromuxcs, (GOpMHUPYIOTCS HAaBBIKK JCAYKTHUBHBIX PacCy>KICHUH,
paboThl ¢ CHUMBOJBHBIMU (OpMaMH, TPEACTABICHUS 3aKOHOMEPHOCTEH U
3aBUCUMOCTEH B BUJIC PABEHCTB M HEPAaBEHCTB. AnrebOpa npennaraet 3G PpeKTuBHBIC
WHCTPYMCHTBI ISl PEIICHUS TMPAKTHYECKUX W ECTECTBEHHO-HAYYHBIX 3ajad,
HATJISITHO IGMOHCTPUPYET CBOM BO3ZMOYKHOCTH KaK SI3bIKa HAYKH.

CopepxarenbHo-MeToauueckass JuHUA «DyHKIMM W TpaQuKA» TECHO
MeperieTaeTes ¢ JAPYTMMH JIMHUSIMH y4e0HOTO Kypca, MOCKOJIBKY B KaKOM-TO
CMBICJIE 331a€T MOCJIEA0BATEIBHOCTh U3YUCHUSI MaTeprana. M3yueHne cTeneHHou,
MOKa3aTeNIbHOM, JIorapu(PMUIECKON U TPUTOHOMETPUUECKUX (PYHKIIUN, UX CBOMCTB
U rpadMKOB, UCIOJIb30BaHUE (PYHKIUHN IS pelIeHUs 3a7a4 U3 JAPYTUX Y4EOHBIX
MPEIMETOB U PEAbHON KU3HU TECHO CBS3aHO KaK C MAaTEMaTHYECKUM aHAJIU30M,
TaK W C PEIICHHWEM YpaBHECHHWI W HepaBeHCTB. [lpm 3TOM Oo0JsbIIOE BHUMAaHHE
yaensercs (OPMUPOBAHUIO YMEHHS BBIpaKaTh (DOPMyJIaMU 3aBUCUMOCTH MEXTY
pa3IMYHBIMM BEJIIMYUHAMH, HCCIENOBATh TMOJYyUYeHHbIE (YHKIUU, CTPOUTH HX
rpaduku. Marepuan 3Toil coiep>KaTeIbHOM JUHUY HAIICJICH Ha Pa3BUTHE YMEHUN U
HABBIKOB, IO3BOJIIONINX BRIPAKATh 3aBUCUMOCTH MEKIY BEIMUMHAMH B Pa3TUIHON
dbopme: aHaTuTUYECKOU, Tpaduyeckoii u ciioBecHou. Ero nsyuenue cnocoOCTByeT
Pa3BUTHIO AJITOPUTMHUUYECKOTO MBIIIJIEHUS, CHOCOOHOCTH K OOOOIIEHUIO U
KOHKPETU3AINH, UCTIOJIB30BAHUIO aHATIOTHH.

ConepxarenpHast nuHus «Hadanma MareMatnueckoro aHajan3a» IMO3BOJSET
CYIIIECTBEHHO PACIIUPHUTH KPYT KaK MAaTeMAaTHYECKHX, TaK W MPHUKJIAJTHBIX 3aj]1ad,
JOCTYITHBIX OOYYaromuMcs, TaKk KaK y HUX TOSBISICTCS BO3MOYKHOCTH CTPOWTH
rpa@uky  CIOXKHBIX (GYHKIMMA, OMPEAeNsiaTh WX HauOONbIINE W HAUMEHBIIUE
3HAUEHUS, BBIYUCIATH MUIOMAAn (Guryp u o0BEMBI TeN, HAXOIUTh CKOPOCTU W
YCKOpEeHHsI TipoiieccoB. JlaHHasi comep)katelbHas JIMHUS OTKPHIBAET HOBBIC
BO3MOYKHOCTH TIOCTPOCHHUS MAaTeMAaTHYECKHUX MOJeNel peanbHBIX CHUTYyalluH,
MTO3BOJISET HAXOIUTh HAMITYYIIIee PEIICHUE B MPUKIIATHBIX, B TOM YHACIIE COITHATBHO-
HPKOHOMHYECKHUX, 3a/Jadyax. 3HaKOMCTBO C OCHOBaMH MaTEMaTHYECKOTO aHaJIM3a
CIIOCOOCTBYET Pa3BUTHIO aOCTPaKTHOTO, (OPMAIbHO-TOTHIECKOTO U KPEaTHBHOTO
MBIIIICHUS, (OPMHUPOBAHUIO YMCHHMHA pACIO3HABaTh IMPOSBICHUS 3aKOHOB
MaTEeMaTHKH B HayKe, TEXHUKE U UCKyccTBe. OOyJaroIIecs y3HAIOT O BBITAIOIIAXCS
pe3yibTaTaxX, MOJYYCHHBIX B XOJI¢ Pa3BUTHS MaTEMaTHKH KaK HAyKH, U 00 HX
aBTOpax.



CopepkarenbHO-MeTOAMYECKass TUHUS «MHOXKeCTBa U JIOTHKa» BKIIOYAET B
ceOsi DJIEMEHThl TEOPUU MHOXKECTB M MaTeMaTH4eCKoW JOruku. TeopeTuko-
MHOKECTBEHHBIE MPECTABICHUS TPOHU3BIBAIOT BECh KYypPC IIKOJIBHON MaTeMaTHUKU
W TIpeiaraloT Han0oJiee YHUBEPCAIBHBIA SI3bIK, OOBECTUHSIOMIMA BCE Pa3zeiibl
MaTeMaTUKH © e¢ TPWIOKEHUN, OHU CBSA3BIBAIOT pPa3HbIE MaTEeMaTHYCCKUE
JUCUUIUIMHBL W WX TMPWIOKEHUs B eauHoe wenoe. [loaTomy BaxxHO 1aTh
BO3MOXKHOCTh OOy4arolmeMycss TMOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMECHHOW MaTEMAaTHUKH W HCIIOJIh30BaTh €TO JIJISl BBIPAKCHUS CBOMX MBICIICH.
JlpyruM BaXHBIM TPU3HAKOM MaTEMaTHKM KaK HayKd CJeAyeT IpU3HATh
CBOMCTBEHHYI0 €U CTpPOTOCTh OOOCHOBAaHUM U CIEJOBAHUE OMpPEACIEHHBIM
mpaBujiaM  TMOCTPOCHMSI  JIOKa3aTelbCTB.  3HAKOMCTBO  C  3BJEMEHTaMU
MaTEMaTUYECKOM JIOTUKH CIOCOOCTBYET Ppa3BUTHIO JIOTMUECKOTO MBIIIICHUS
0Oy4JaroIMXCs, TTO3BOJIIET UM CTPOUTH CBOM PACCYKIEHHUS Ha OCHOBE JIOTHICCKUX
npaBui, POPMUPYET HABBIKK KPUTHIECCKOTO MBIIIJICHUS.

B yueObHoM kypce «AnreOpa W Hadajga MaTEMaTUYECKOTO aHAIU3a»
MPUCYTCTBYIOT OCHOBBI MAaT€MAaTHUYE€CKOTO MOJIEIUPOBAHUS, KOTOpPHIE MPHU3BAHbI
CIocoOCTBOBaTh (OPMHUPOBAHUIO HABBIKOB IOCTPOCHUS MOJIEICH peatbHBIX
CUTYyallWi, WCCIACAOBAHMS O3THX MOJENeH C TOMOIIBIO afmapara aureOpbl |
MaTEeMaTHYeCKOTO aHalli3a, WHTEPIPETAIllid TOJYyYCHHBIX pe3yJabTaToB. Takwue
3aJlaHUs BIUIETEHBI B KAK/IBIN U3 Pa3fIesioB MPOTpaMMBbI, IOCKOJIBKY BECh MaTepuall
y4eOHOro Kypca IHIMPOKO HMCIIOJIB3YETCs JJIA pelieHus] MpUKIaaHbIX 3anad. [lpu
pPEIICHUM  pPEATbHBIX  TPAKTHYECKUX  3a7ad  OOydJaromiuecss  pa3BHBAIOT
HAOJFOMATeIbHOCTh, YMEHHE HAaxXOJIWUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCH,
UCIIOJB30BaTh  AHAJIOTHI0, 0000maTh M KOHKPETU3UPOBATH  MPOOJIeMY.
JesitenbHOCTh MO (OPMUPOBAHMIO HABBIKOB PEIICHHUS NPUKIAJHBIX 3a7a4
OpraHu3yeTcs B MPOIIeCcCce U3yUeHUs BceX TeM yueOHOTo Kypca « Anredpa u Hadasna
MaTEeMaTHYECKOTO aHATH3ay.

Ha wu3yueHue yueOHOro Kkypca «AnreOpa M Hayaja MaTeMaTH4YE€CKOTO
aHanu3a» oTBoautTcs 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,
OeckoHeuHble mepuoandeckue apodu. Ilpumenenue npobeit W MPOIEHTOB IS
peleHns NPUKIaAHbIX 3a4a4 U3 Pa3JIMYHbIX OTPACiIeH 3HAHUM U PEaIbHOM KU3HH.

JelictBuTenpHble 4nciia. PalMOHAbHBIE W HUPPALMOHAIBHBIE YHUCIIA.
Apudmernueckue  omepanMy ¢ JCUCTBUTENBHBIMU  4YHUclIaMd.  Moayib
JEHCTBUTENFHOTO YKCa U ero cBoicTBa. [IpuOmmkE€HHbIE BBIYUCICHUS, TTPaBHUIIa
OKPYTJIEHUs], IPUKUIKA U OLIEHKA PE3YJIbTaTa BIYMCICHUMN.

Crenenp ¢ 1nensiM  nokaszareneM. buHoM Herotona. Hcnosbe3oBanue
MOAXOSIIEH (OPMBI 3aMKUCH ACHUCTBUTEIBHBIX YUCEN IJIs1 PEIICHUS MTPAKTUYECKUX
3a7a4 ¥ IIPEACTABJICHUS JAHHBIX.

ApudmeTnuecknii KOpeHb HATYpaJIbHOM CTENIEHU U €r0 CBOMCTBA.

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

Jlorapudm uyucna. CpoiictBa norapudma. JlecaTuuHbie W HaTypalbHbIC
Jorapu(Msl.

CuHyC, KOCHHYC, TaHI€HC, KOTAHTE€HC YHCIIOBOI'O aprymMeHTa. ApPKCHHYC,
aPKKOCUHYC M ApKTAaHI'E€HC YUCIOBOTO apryMEHTA.

YpaBHeHMs U HEPABEHCTBA

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

OCHOBHBIE METObI PEIICHUS LETBIX U IPOOHO-PAIIMOHATILHBIX YPaBHEHUN U
HEPAaBEHCTB. MHOTOYIECHbI OT OJHOW MNEpEeMEHHOMW. JleneHue MHOrodjieHa Ha
MHOTOWIEH ¢ ocTaTkoM. Teopema be3y. MHorousieHs!I ¢ riesbiMu K03 huiimeHTaMu.
Teopema Buera.

[IpeoOpa3zoBaHus YUCIOBBIX BBIPAXKEHUM, COJIEPXKAIINUX CTENEHU U KOPHHU.

HNppaunonanbHbie YpaBHEHUS. OcHOBHBIE METO/IBI pelIeHus
VMPpalHOHAIBHBIX YPABHCHUMN.

[lokazarenbHble ypaBHEHHsS. OCHOBHBIE METOIbI PELICHHS IOKa3aTEIbHBIX

YPaBHECHUN.

[IpeoOpa3zoBaHre BEIpaKCHHM, COACPIKAIITUX JIOTAPU(MBEI.

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

OcHOBHBIE TPUTOHOMETPHUUECKHUE hopMyJIBL. [IpeobpazoBanue

TPUTOHOMETPUYECKUX BBIPAKECHUN. PellieHue TpUroHoMeTpU4eCKUX YpaBHEHU M.



Pemienne cucrem JNMHEWHBIX ypaBHEHWH. Marpuiia CUCTEMbI JIMHEWHBIX
ypaBHeHUI. OnpenenuTens MaTPULbI 2X2, ero FTeOMETPUIECKU CMBICT U CBOMCTBA,
BBIYUCJIEHUE €T0 3HAYEHUs, MPUMEHEHUE OINPEICTUTENS Il PEUICHUS] CUCTEMBbI
JMHEWHBIX ypaBHEHMU. PemeHne npuKIagHbIX 3a4ady € IIOMOLIBIO CHUCTEMBI
JIMHEWHBIX ypaBHeHUU. MccnenoBanmue noCTpOCHHOW MOAENH € TOMOIIBIO MAaTPHLL
Y OIIPEICIIUTEIICH.

[locTpoeHne MaTeMaTUYECKUX MOJENEN pPeanbHOM CUTyallUH C ITOMOUIBIO
YPaBHEHUM W HEPaBEHCTB. lIpuMeHeHHMe ypaBHEHMM M HEPABEHCTB K PELICHUIO
MaTE€MaTUYECKHX 3a7a4 U 3a/1a4 U3 pa3IMYHbIX 00JaCTEl HAYKU U pealbHOM KU3HU.

DyHKIUHN U TPAPUKH

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

OOusacTh ompeneneHuss 1 MHOKECTBO 3HaueHud ¢yHkumu. Hynmu QyHknum.
[TpoMexyTkH 3HaKONOCTOSTHCTBA. YETHBIE U HeuéTHbIe pyHKIMU. [lepuonnyeckue
¢ynkun. IIpomMexxyTku MOHOTOHHOCTH (pyHKUMH. MakCUMyMbl U MUHHUMYMBI
¢ynkun. Hanbonpiiee n HauMeHblliee 3Ha4eHUsI (PYHKIIUN HA IPOMEKYTKE.

Jluneiinasi, kBagpaTU4Hasi W JpPOOHO-MHEWHas (PYHKUIUHU. DJIEMEHTApHOE
UCCJIEIOBAHNUE U MTOCTPOEHUE UX IPaUKOB.

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

[lokazaTenbHass U jorapupmuyeckas (yHKIHH, UX CBOWCTBA M TpaduKH.
Hcnonb3oBanue rpadukoB GyHKIMMA 715 pelIEHUs YpABHEHUH.

TpuroHomeTpruyeckass OKPYKHOCTb, OIPENEICHUE TPUTOHOMETPUUYECKUX
(GYHKIMI YHUCIOBOTO apryMEHTa.

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

Havana MmaTeMaTH4€CKOro aHAJIN3a

ITocnenoBaTeIbHOCTH, CIIOCOOBI 3aJlaHUsA IIOCJIEIOBaTeNLHOCTEH. MeTton
MaTeMaTU4eCKOM MHAYKIUA. MOHOTOHHBIE M OTPAaHUYEHHBIE TIOCIEA0BATEIIBHOCTH.
Hctopusi BOZHMKHOBEHHMS MAaTEMaTHYECKOIO aHalu3a Kak aHajln3a OECKOHEYHO
MaJbIX.

ApudmeTrnueckast 1 reOMEeTpHUEcKasl mporpeccur. beckoHeuHo yObIBaromast
reomeTpuyeckas nporpeccus. Cymma 0€CKOHEUHO YOBIBAIOIIEH reoOMEeTpHUYEeCKON
IIPOIrpeCCUU. JIMHENHBIN U SKCIIOHEHIMAIBHBIN pOCT. Yucno €. Popmyiia CI0KHBIX
NpoleHTOB. Mcnosb30BaHWE TPOTrPECCHH I PELICHUS PEeajJbHBbIX —3a7ad
MIPUKJIATHOTO XapaKTepa.



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

[lepBas u BTOpast mponsBoaHble GyHKIHK. OnpeneneHne, TeOMETPUIECKUN U
(bu3MYecKuil CMBICI TPOU3BOIHON. YpaBHEHUE KacaTeIbHOU K Tpaduky QyHKIUU.

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

MHo:xecTBa M JIOTHKA

MHoOx€eCTBO, oOmnepanuyu HajJ MHOXKECTBAMHW M WX CBOMCTBa. JlmarpamMmsl
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, CIIE/CTBUE,
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 1o Moay:to, anropurma EBkinaa i pemeHus
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-CIIe/ICTBUS. PaBHOCWIIbHBIE HEPABEHCTRA.

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

YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C IapaMETPaAMU.



[IpumeHeHne ypaBHEHHI, CUCTEM U HEPABEHCTB K PELICHUI0 MaTEMAaTUYECKUX
3a]a4 U 33/1a4 U3 Pa3IMYHbIX 00JIaCTEl HAYKU U peanbHOM XKU3HU, UHTEPIPETaLUs
IIOJIYYEHHBIX PE3YyJIbTATOB.

DOyHKIUHN U TPAPUKH

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

TpuronomeTrpuyeckue GyHKINH, UX CBOMCTBA U IPapUKH.

['padmyeckue MeTOABI pElIeHHs ypaBHEHHH 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 aHaIu3a

[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, Ui ONpPEACIICHUS CKOPOCTH M YCKOPEHHsS Ipolecca,
3a1aHHOTO (hOpMYJION UK rpaduKOM.

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

HNuterpan. ['eomeTpuyeckuil CMBICI HHTETpaa. Beraucinenue onpenenéHHoro
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
YpaBHECHUM.



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 00YyUalOIIerocs: 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 COIMAJIbHBIMU HWHCTUTYTAMHU B COOTBETCTBHM 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 MAaTE€MaTUKOB U POCCUICKON MaTEMaTUYECKOM MIKOJIbI,
WCIIOJIb30BAaHUE HTUX JOCTIDKCHMM B JPYTUX HAyKax, TEXHOJIOTHSX, chepax
SKOHOMUKHU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HAHHME JYXOBHBIX LEHHOCTEN POCCUHCKOro Hapoaa, cPOpMUPOBAHHOCTH
HPaBCTBEHHOI'O CO3HAHMsI, STUYECKOIO ITOBEJECHUS, CBSI3aHHOTO C NMPAKTUYECKUM
IPUMEHEHUEM JTIOCTHIKEHUI HAYKH U AESITEIBHOCTBIO YYEHOT0, OCO3HAHUE JINYHOTO
BKJIaJla B MIOCTPOEHUE YCTOMYMBOTO OYIyIIETO;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOUIEHWE K MHUPY, BKIIOYAs 3CTETHKY MaTEMaTHYECKHUX
3aKOHOMEPHOCTEM, 00bEKTOB, 3a/1a4, PEIICHH, pacCyKIEeHUMN, BOCIPUUMUYUBOCTH K
MaTeMaTUYECKUM acIlleKTaM pa3JInuHbIX BUJOB UCKYCCTBA;

5) pu3u4ecKOro BOCIUTAHMS:

c(OPMHPOBAHHOCTh yYMEHHUS MPUMEHATh MAaTEMATUYECKHE 3HAHUSA B
MHTEpecax 3710pOBOro U 06e30MacHOro 00pasa KU3HU, OTBETCTBEHHOE OTHOIIECHUE 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 TpYAY, OCO3HaHHE IIEHHOCTH TPYAOIIOOUs, 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 CIIOCOOHOCTh K  MaTe€MaTHUYeCKOMY  OOpa3oBaHHI0O U
caMOOOpa30BaHUI0 HAa TMPOTSHKEHWU BCEU JKU3HHM, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUHU PAKTUUECKUX 3aJ1a4y MaTeMaTHYCCKON HaIPaBJICHHOCTH;

7) 3KOJIOTUYeCKOT0 BOCIIMTAHUSA:

c(OPMHPOBAHHOCTh  JKOJIOTMYECKOW KYJBbTYPhl, TIOHUMAHWE BIMSHUS
COITMAIbHO-IKOHOMUYECKHUX IPOIIECCOB 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, IJIAaHUPOBAHHE IIOCTYNKOB W OLEHKH 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 4eJTOBEUECKON AEATEIbHOCTH, ITANIOB €€ Pa3BUTHUS U 3HAUMMOCTU
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/IbHbIC YHHBEPCAJIbHbIC Y4eOHbIe 1eCTBUA

ba3oBble 1ornueckue aeiicTBUA:

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

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

BBISBJISITh MATEMATHYECKUE 3aKOHOMEPHOCTH, B3AUMOCBSI3U U TTPOTHBOPEUHS
B (hakTax, JaHHBIX, HAOJIOJACHUSAX U YTBEPKICHUSIX, MpeajiaraTb KPUTEPUU ISt
BBISIBJICHUSI 3aKOHOMEPHOCTEN U TPOTUBOPEYUHNIA;

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

MIPOBOJAUTH CAMOCTOSTENIBHO AOKA3aTENbCTBA MATEMATUUYECKUX 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 PEIIECHUs, BEIOUPATh HAanOOJIee MOIXOANIUN C YIETOM CaMOCTOSITEIIBHO
BBIJICJICHHBIX KPUTEPHUEB).

Bba3oBble uccienoBaregbcKkue 1eHCTBUA:



UCIIOJIb30BaTh BOIPOCHl KaK MCCIEI0BATEIbCKUM WHCTPYMEHT IO3HAHUS,
dbopMyaMpoBaTh  BOMPOCHI,  (PUKCUPYIOUIME  MPOTUBOpEUUE,  MpodiieMy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (OPMHUPOBATH TUIIOTE3Y, APIYMEHTHPOBATH
CBOIO MO3UIIUI0, MHEHUE;

MPOBOJAUTH CaMOCTOSATENIBHO CIUIAHUPOBAHHBIN SKCIEPUMEHT, UCCIICIOBAHKE
M0 YCTAaHOBJICHUIO OCOOCHHOCTEN MaTeMaTH4eCcKoro o0beKTa, sIBJICHUs, Mpolecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXAY 00bEKTaMU, IBICHUSIMU, TPOLIECCAMH;

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

MPOTHO3UPOBATh BO3MOXXHOE pa3BUTHE IIpollecca, a TakXKe BBIIBUraTh
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(POPMAIIMIO U3 UCTOYHUKOB PA3IUYHBIX THUIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh U UHTEPIIPETHUPOBATH MH(GOPMAIIUIO PAa3IMUHBIX BUJIOB U (hOopM
MPECTABIICHHUS;

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

OLICHUBATH HaJEXKHOCTh uHdopmaIuu 1o CaMOCTOSITEIIEHO
c(hopMyJIHPOBAaHHBIM KPUTEPHUSIM.

KoMMyHUKAaTHBHbIe YHHBEpPCAJIbHbIE Y4eOHbI€e e 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 TCKCTaxX, JaBaTb IIOACHCHHUA IIO0O XOAY PpCHICHHUA 3aJdaydu,
KOMMEHTHUPOBATh 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>KUBaTh Pa3jIM4Me€ M CXOJCTBO TMO3UIIUNA, 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 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 pEeLICHUHN C Y4ETOM HOBOM MH(MOPMAIUH.

CaMOKOHTPOJIb, YMOIMOHAJILHbII HHTEJLJIEKT:

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

OILICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSIM, OOBIACHITH MPUYUHBI
JOCTIDKCHHSI UM HETOCTHIKCHUS PE3YJIbTATOB NIEATCILHOCTH, HAXOAUTh OIIHUOKY,
JaBaTh OIEHKY MPHOOPETEHHOMY OTIBITY.

CoBMecTHasI 1eITEJILHOCTD:

MOHUMAaTh M HCIOJIb30BaTh MPEUMYIECTBA KOMAHIHONW M WHIUBHUAYaIbHOU
paboThl TpU pEHIeHUH YYeOHBIX 3a7a4, MNPUHUMATh IeIb COBMECTHOMU
NEATEeTbHOCTH, TJIAHUPOBATh OPTAHHM3AIIMI0 COBMECTHOW PabOThI, pacmpeneisTh
BUJIbI paOOT, I0TOBAPUBATHCS, 00CYKAaTh MPOLIECC U pe3yJIbTaT paboThl, 00001IaTh
MHEHUS HECKOJIbKUX JIIOJICH;

y4acTBOBaTh B IPyNmoBbIX ¢opMax padoThl (0OCyXaeHHsl, 0OOMEH MHEHUH,
«MO3TOBBIE MITYPMBD) U UHBIC), BBITIOJIHATH 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 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 MOHATHIMU: PAIIMOHAILHOE YHCIIO, OCCKOHEYHAs
nepuoAndecKkas JApoOb, TMPOIEHTHI, HPPALUOHAIBHOE YHCIO, 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 BBRIYUCIICHUS, TIPaBUJIa OKPYTIICHUS, PUKUIKY U
OLICHKY p€3yJIbTaTa BEIYMCICHUM;



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

cBOOOIHO OIEPUPOBATh MOHATHEM: apU(PMETHUECKUNA KOPEHb HATypajbHOU
CTEICHU;

CBOOO/IHO OIIEPUPOBATh MOHATUEM: CTETIEHD C PallMOHAIBHBIM I10Ka3aTeleM;

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

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

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

YpaBHeHNs U HEPaBEHCTBA:

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

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

CBOOOJHO OINEPUPOBATH MMOHATUAMH: MHOTOYJIEH OT OJHOW NEPEMEHHOM,
MHOTOYJIEH C UENBbIMU KO3PPUIIMEHTaMU, KOPHU MHOTOYJICHA, IPUMEHSTH 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 ONpENEAUTENs 2 X 2 JUIsl BBIYMCIEHUS €r0 3HAYEHUs,
IPUMEHATh ONPEAEIUTENN JUIsl PELIEHUS CUCTEMBbl JIMHEHHBIX ypaBHEHUH,
MOJIEJIUPOBATh peajbHbIE CUTYalluH C MOMOUIBIO CUCTEMBbI JIMHEWHBIX YpPABHEHUH,
MCCIIE0BATh IOCTPOEHHBIE MOJEIH C IOMOLIBIO MATpUI] U OINpEAEIUTENEH,
MHTEPHPETUPOBATh NOJIYYCHHBIN PE3YIIBTAT;

WCIIOJIb30BaTh CBOMCTBA JIEUCTBUM C KOPHAMH [UIsi TNpeoOpa3oBaHMs
BBIPAKCHUM,

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

UCII0JIb30BaTh CBONCTBA norapupmMoB TUIS1 npeoOpa3zoBaHus
Jorapu(pMHUECKUX BBIPAKECHUH;

CBOOOJHO OMNEPUPOBATh MOHATUSIMHU: HUPpPAIMOHAJIbHBIE, MOKa3aTeJbHbIE 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
BBIPDOKEHMSI, ypaBHEHHS, HEPABEHCTBA [0 YCJIOBHMIO 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 MpeoOpa3oBanus rpaduKkoB PyHKIUH;

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

CBOOOJIHO ONEpUpOBaTh MNOHATHSIMM: UETHbIE M HEUYETHbIE (yHKUUH,
nepuoMyeckue (PyHKIIUU, TPOMEKYTKH MOHOTOHHOCTH (DYHKIIUU, 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, rpa@uk KOpHs N-0il CTeneHW Kak (PyHKIHMHM OOpaTHOW CTENEHHU C
HaTypaJIbHBIM ITOKa3aTeleM;

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

cBOOOIHO ONEpHUpOBaTh MOHATHSMH: IOKa3aTelbHas M Jorapudmuueckas
byHKIUHA, UX CBOMCTBA U TpaduKH, HUCIOIH30BaTh MX TpaQUKUA IS PEIICHUS
YPaBHEHMUI;

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

UCIONB30BaTh rpaduku (yHKUMH JUIs  HMCCIEAOBaHUS TPOLIECCOB U
3aBHCHUMOCTEH NpU pelIeHuH 3a7ad U3 JPYTUX y4eOHBIX MPEIMETOB U peanbHOMN
KU3HU, BBIpAXXaTh (HOpPMyJIaMH 3aBUCIMOCTH MEXy BETUIHMHAMU;

Hauajia MaTeMaTH4eCKOro aHaIu3a:

cBOOOIHO ONEpUPOBATh MOHATUSAMU: apudmMeThyeckas U TeoMeTpudecKas
nporpeccusi, 06CKOHEYHO yOBIBArOIasi TeOMETpUUeCcKasi MPOTrPeccus, TUHCHHBIA U
OKCMOHEHIIUATBLHBINA POCT, (hOpMYJIa CIOKHBIX MPOLIEHTOB, UMETh MPEACTABICHUE O
KOHCTAHTE;

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



CBOOOJTHO OIEPUPOBATH MOHATHUIMU: MTOCJIEI0BATEILHOCTD, CIIOCOOBI 3a/1aHUS
MOCJIEA0BATENBHOCTEH, MOHOTOHHBIE M OrPAHUYEHHBIE IOCIEAO0BATEIBbHOCTH,
MIOHMMATh OCHOBBI 3apOKJICHHUS MAaTeMaTHYECKOrO0 aHajiu3a KaK aHalu3a
OECKOHEUHO MAaJIbIX;

CBOOOTHO ONIEPUPOBATH MOHATUSIMU: HEMTPEPHIBHBIC (PYHKITUN, TOUYKH Pa3phiBa
rpaduka GyHKIIMH, aCUMIITOTHI Tpadrka 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 QyHKINH,

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

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

MHo:xecTBa M JIOTHUKA:

CBOOOJTHO  OINEpPUPOBATH  MOHATUSIMHU:  MHOXKECTBO, OIEpaluud  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 MAaTeMaTUYECKOr0 OOBEKTA, 10KA3aTEIHCTBO, PABHOCUIILHbIE
YPaBHEHHUS U HEPABEHCTBA.

K koniy obOyuenuss B 11 kJjacce 0OydyarOIIMICAd TOJYYUT CICAYIOIINE
MpeAMETHbIE PEe3yIbTaThl MO OTJEIbHBIM TeMaM pabouel MporpaMMmbl Y4eOHOTO
Kypca «Anrebpa u Havajla MaTeMaTUYECKOTro aHaTU3ay:

Yucaa v BBIYUCTCHUSA:

CBOOOJIHO ONIEPUPOBATH MOHATUSIMU: HATYPAIHHOE U II€JI0€ YUCIIO, MHOYKECTBA
HATYpaJIbHBIX U LEJIBIX YHMCEN, UCIOIb30BATh MPU3HAKU JEIMMOCTH LEIbIX YHCEN,
HOJ/l u HOK HaTypaibHBIX 4YHCEN MJId pEUIEHUs 3aJad, NPUMEHSTh alrOpUTM
EBxnuna;

CBOOOJTHO OMEPUPOBATH TMOHSATHEM OCTaTKa MO0 MOIYJIO, 3alKChIBAThH
HaTypaJIbHbIE YUCJIA B PA3JIMYHBIX TO3UIIMOHHBIX CUCTEMAX CUHCIICHUS,

CBOOO/IHO OMNEPUPOBATH MOHITUSAMU: KOMIUIEKCHOE YHCJIO W MHOXECTBO
KOMITJIEKCHBIX YHWCEJI, MPEACTABIATh KOMIUICKCHBIE UYMCa B alreOpanyeckod u
TPUTOHOMETPHUUECKOU (hOpME, BBITIONHATh apU(PMETHUECKHE OTNEpaIuu ¢ HUIMU U
n300pakaTh Ha KOOPJAUHATHOM MJIOCKOCTH.

YpaBHeHMs U HEPABEHCTBA:



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

OCYIIECTBISATH OTOOp KOpHEW TIpH PEHICHUH TPUTOHOMETPUUYECKOTO
YpaBHEHUS;

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

CBOOOJHO ONEPUPOBATh NOHATUSAMU: CUCTEMA U COBOKYIHOCTh YPAaBHEHUH U
HEPABEHCTB, PABHOCWIIBHBIE CUCTEMBI U CUCTEMBI-CICACTBHS, HAXOAUTh PEIICHUS
CUCTEMBI U COBOKYIHOCTEH pallMOHAIBHBIX, UPPALMOHAIBHBIX, IIOKA3ATEIbHBIX U
Jgorapu(pMUUECKUX YPaBHEHUM U HEPABEHCTB;

pemarb palrOHAJIbHBIE, VppalMOHAJIbHBIE, IIOKa3aTeJIbHbIE,
gorapuMUYECKHe W  TPUTOHOMETPUYECKHE YpaBHEHUST W  HEPaBEHCTBA,
coJiepKalle MOAYJIU U apaMeTphl;

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

MOJICJIMPOBATh peajbHbIE CUTyallMd Ha S3bIKE aureOpbl, COCTaBIATH
BBIPDAQKEHUs, YPAaBHEHHUS, HEPABEHCTBA M HMX CHCTEMBI MO YCIOBHIO 3a/1a4H,
UCCIIEIOBaTh IIOCTPOCHHBIE MOJENIN C HCIIOJIb30BAHUEM ammapara anreopsl,
WHTEPHPETUPOBATH NIOJyYCHHBIN PE3yJIbTaT.

DOyHkuuu U rpapuku:

CTpOUTh TpadUKHd KOMMO3MIMU (PYHKIUNA C MOMOIIBIO 3JIEMEHTApPHOIO
MCCJIEIOBAHMS U CBOMCTB KOMIO3UIUU ABYX (QYHKIIMIA;

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
MIPUKJIAJIHBIX, B TOM YHCJIE COUMAIBHO-3KOHOMHYECKHUX, 3a7a4ax, 1Sl ONPEAEICHUS
CKOPOCTH U YCKOpPEHMS Mpoliecca, 3aJaHHOro (hOpMyJIoi Win rpadukoMm;



CBOOOJTHO  ONEpUPOBATH MOHATHSMHU: IEpBOOOpa3Hasi, ONpeneIEHHBIHI
UHTErpajl, HaXOAWTh IEpPBOOOPA3HBIE AIEMEHTAPHBIX (DYHKIMI 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 3aJa4d, B TOM YHCJIE COLMAIbHO-DKOHOMUYECKOTO U
du3nYECKOro XapakTepa, CpeICTBAMU MAaTEMaTUIECKOTO aHaJIN3a.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Kosun4yecTBo 4acoB JJIeKTPOHHbIE
Ne (undposbie)
HaumeHnoBaHue pa3iesioB M TeM IPOrpaMMBbl Konrpoububie IIpakTuyeckune
n/n Bcero o0pa3oBaTe/bHbIe
padoTshI padoTshI
pecypchl
MHO0K€eCTBO JIeHCTBUTEIBHBIX YUCEIL.
1 Muorowiensl. PanimonanbHble ypaBHEHHS U 24 1 bubmmorexa [JOK
-at . yp . https://m.edso00.ru/1568aba3
HepaBeHCTBAa. CHCTEMBI IMHEHHBIX YPaBHCHHIMA
5 Oynkuuu U rpadpuku. CreneHHas GyHKIMS C 12 1 bubnuorexa [JOK
LEJIbIM I10Ka3aTeIeM https://m.edsoo.ru/1568aba3
3 Apudmernaeckuii KOpeHb N-0if CTENCHH. 15 1 bubnnorexa [HOK
HppaumonanbHble ypaBHEHUS https://m.edso00.ru/1568aba3
4 [TokazarenpHas pynkuus. [lokazarenbHbie 10 1 bubnmnorexa [JOK
YPaBHEHHUS https://m.edso00.ru/1568aba3
5 Jlorapudpmuueckas ynkuus. Jlorapupmuueckue 18 1 bubnnoreka [JOK
ypaBHEHUs https://m.eds00.ru/1568aba3
6 TpuroHomeTpuuecKre BIPaKEHUS U YPABHEHUS 22 1 bubmmorexa [OK
P P P P https://m.edso0o.ru/1568aba3
bu6mmorexa [IOK
7 ITocnenoBareabHOCTH U MPOTPECCUH 10 1 https://m.edsoo.ru/1568aba3
bubmuorexa [JOK
8 H T 20 1
CpEprIBHEIC (pyHKiuiH. [poH3BOHas https://m.edsoo.ru/1568aba3
9 [ToBTOpenue, 06001IeHNE, CUCTEMATH3AIUS 5 9 bubmuorexa [JOK
3HaHUHN https://m.edso00.ru/1568aba3
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0



https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3

11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposBbie)
KonTpoabubie IIpakTuueckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTshI
pecypcbl
UccnenoBanne QyHKIMI ¢ TOMOIIBIO bubnuorexa [IOK
1 . 22 1
MPOU3BOIHOM https://m.edsoo.ru/f11c4afd
bubnunoreka LIOK
2 Hepsoodpasnas u murerpan 12 1 https://m.edsoo.ru/f11c4afd
3 I'paduiku TpUroHOMETPUUECKUX (HYHKITHIA. 14 1 bubmmoreka [JOK
TpuroHomeTpuyeckre HEpaBeHCTBA https://m.edsoo.ru/f11c4afd
4 WppanmonanpHble, OKa3aTeIbHbIE U 24 1 Bu6moteka [JOK
norapuMuUecKrue HepaBeHCTBA https://m.edsoo.ru/f11c4afd
bu6nunorexa LIOK
K 1 1
> OMILICKCHBIC THCTa 0 https://m.edsoo.ru/f11c4afd
bubmmoteka IIOK
H 1 1
6 BTYPAIILHHIE M [EAHIE THCTA 0 https://m.edsoo.ru/f11c4afd
CucTeMBbl paroHaTBHBIX, HPPANUOHATBHBIX
7 HOKaBaTeJ'III))HIII)IX U JIora I/Iqupll)q:cxnx 12 1 brbmmorexa [TOK
. P https://m.edsoo.ru/f11c4afd
YpaBHCHHIA
bubnunorexa LIOK
1 1
8 3azait ¢ napameTpamt 6 https://m.edsoo.ru/f11c4afd
[ToBTOpeHmE, 0000IIEHNE, CHCTEMATH3 AL bubnunorexa LIOK
9 - 16 2
3HaHUHI https://m.edsoo.ru/f11c4afd
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0



https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd

HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KoJunyecTBO 4acoB JIeKTPOHHbIE
Ne Hara uudgpoBbie
Tema ypoka Koutpoasubie IIpakTuyeckue
n/n Bceero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypchl
1 MHoX%ecTBO, onepaiuy Haj 1 bubnnoreka [JOK
MHOKECTBAMH M UX CBOMCTBA https://m.edsoo.ru/746d5dce
2 Juarpammsbl Diinepa-Benna 1 bubmmorexa [JOK

https://m.edsoo.ru/be888093

[IprMeHeHHEe TEOPETHKO-
3 MHOXECTBEHHOTO arapara Jjis 1
pelieHus 3aaaq

bubmuorexa [JOK
https://m.edsoo.ru/4d7f95fe

PanmonaneHbie yncna.
OOBIKHOBEHHBIE M IECATHYHBIC bu6mmoreka [IOK

IpoOu, MPOLIEHTHI, OECKOHEYHBIE https://m.edso00.ru/44dd1046
MepHOANYECcKHe Ipoou

PaumonanbHbIe yncia.

5 OOBIKHOBEHHBIE U JIECITUYHBIE 1 bubnnorexka [JOK
IpoOH, IPOLIEHTHI, 0ECKOHEYHBIE https://m.eds00.ru/d99d8c74
MepHOANYECKHEe IpooH
5 [Ipumenenue npobeii 1 IpPOLEHTOB 1 bubnnoreka [JOK
JUISL pEIIeHUs MPUKIIAIHBIX 3a]1a4 https://m.edsoo.ru/2f36a36f
7 [Tpumenenue npoGeil U MPOLIEHTOB 1 bubmuoreka [IOK

JUTA peIIeHUs TPUKIATHBIX 3a70a4 https://m.edsoo.ru/a97a12d9



https://m.edsoo.ru/746d5dce
https://m.edsoo.ru/be888093
https://m.edsoo.ru/4d7f95fe
https://m.edsoo.ru/44dd1046
https://m.edsoo.ru/d99d8c74
https://m.edsoo.ru/2f36a36f
https://m.edsoo.ru/a97a12d9

JlelicTBUTEbHBIC YUCIA.

8 PanpionannHBIE M UPpPALMOHATIBHBIE bubmorexa LOK
1 ppall https://m.edsoo.ru/cb723fbd
qpciia
9 Apudmernueckre onepaum ¢ bubnuoreka [IOK
JICHCTBUTEIILHBEIMHU YHCIIAMH https://m.edsoo.ru/3a23ac15
10 Moaynb A€HCTBUTENBHOIO YKCTIA U bu6mmoreka [IOK
€ro CBOMCTBa https://m.edsoo.ru/11ac68be
[TpuGmmxEHHBIC BEIYUCIICHUS,
11 MpaBUJIa OKPYTJIEHUS, IPUKUIKA U bubmmorexa [TOK
P DYLICHIS, HpHiiiia https://m.eds00.ru/50bdf26d
OLIEHKA pe3yNibTaTa BBIYUCICHUN
OCHOBHBIE METO/IbI PEIIECHUS LIETBIX
12 H IpOOHO-paIHOHAIBHBIX bubnmorexa LOK
P P https://m.edsoo.ru/775f5d99
ypaBHEHUI U HEPABEHCTB
OCHOBHBIE METO/IbI PEIIEHUS LIEITBIX
13 M IpOOHO-paIHOHAIBHBIX bubmmorexa [IOK
AP P 1 https://m.edsoo.ru/6ec7al07
ypaBHEHU U HEPABEHCTB
OCHOBHBIE METO/IbI PELIECHHUS LIEIbIX
14 M IpOOHO-paIIHOHATIBHBIX bubmmorexa [IOK
AP P 1 https://m.edsoo.ru/1914a389
ypaBHEHU U HEPABEHCTB
MHorou4jieHbI OT OJIHOM
15 IepeMeHHON. JleeHne MHOTOWIeHa bubnnorexka [JOK
Ha MHOTOWIEH ¢ OCTaTKoM. Teopema https://m.edsoo.ru/226eeabf
bezy
16 MHOTrOo4IEeHHI C IETBIMU bu6mmorexa [IOK
koa¢dunmentamu. Teopema Bueta https://m.edso00.ru/763e75ee
17 Pemenue cucreM muHEHHBIX bubnmoreka [JOK

YpaBHEHUU

https://m.edsoo.ru/ff4564ad
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Pemenue cucreM TMHENHBIX

bubmuoreka [JOK

18
YpaBHEHUU https://m.eds00.ru/66446d3e
Martpuiia CUCTeMBI JIMHEHHBIX

aBHenuii. OnpeneanTeib
19 BYAI;T HIBI 2%2 cio reOMETPUUECKUI buGnnorexa [IOK
p _ R https://m.edsoo.ru/6eadc6f1l
CMBICII M CBOVMCTBA; BBIUKMCIECHHUE €0
3HAYECHUS
Onpenenurens MAaTPULBI 2X2, ero
20 FGOI;JGT WYECKUI CTI\I/I)BICJI U CBOICTBA; bubmorexa LOK
p ’ https://m.edsoo.ru/3f25a047
BBIYMCJICHNE €r0 3HAYSHUS
[IpuMeHeHne onpeaenTuTeNns s

21 EILIEHNS CUCTEMBI JIMHEHHBIX bubmorexa [IOK
p . https://m.edsoo.ru/d82c36d4
YpaBHCHHIA
Pertenne npuKiIagHbIX 337134 C

22 IOMOIIIBIO (l):)I/ICTeMLI JIMHEWHBIX bubmmorexa [TOK

. https://m.edsoo.ru/fe7fc4db
ypaBHEHUN
Pemenue nmpukinaaHeix 3amay ¢
23 MOMOIIIBIO CUCTEMEI JIMHEHHBIX bubmorexa [TOK
. https://m.edso00.ru/d0f0b260
ypaBHEHUN
KonTponbHas pabora:

24 "PanoHanbHbIE ypaBHEHUS U bubnnoreka [JOK
HepaBeHCTBAa. CUCTEMBI JIMHEHHBIX https://m.eds00.ru/c3389865
ypaBHeHUi"

DyHKIMA, CIIOCOOBI 3aJaHUS
. bubnuoreka [IOK
25 ¢dbyakuun. B3anmao oOpaTHbBIE

¢byuxun. Komnosunus ¢pyHknuit

https://m.edsoo.ru/444c4h9c
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I'padux pyHkumu. DeMeHTapHbIC

26 npeoOpazoBanus TpaduKOB bubmmorexa [JOK
PEOBPEA P https://m.eds00.ru/54b815¢5
byHKIMHA
OO6nacTh ornpeeneHuss © MHOXKECTBO

97 3HaueHu# Qynkunn. Hymu bubnmoreka [JOK
¢dbysakun. [IpoMexyTKH 3HAK https://m.edsoo.ru/83105a0e
MOCTOSIHCTBA
UérHble 1 HEYETHBIC (PYHKITHH.

28 [lepuonnueckue GyHKINH. bubnuoreka [IOK
[IpoMexkyTKM MOHOTOHHOCTH https://m.edsoo.ru/2ablc7bc
byHKIIIN
MakcuMyMBbl 1 MUHUMYMBI

29 ¢bynkuuu. Hanbonpmee n bubnuoreka [IOK
HauMeHbIIIee 3HaYeHUe (PYHKIIUU Ha https://m.edsoo.ru/each053c
MTPOMEXKYTKE

30 Jluneitnas, kBagpaTHU4Has u ApoOHO- bu6mmoreka [JOK
TUHEWHas QyHKIUH https://m.edsoo.ru/8a5ada51
DneMeHTapHOe UCCIIEeIOBaHKE U

31 IOCT OCHI/II)C r a(bI/IKOIB[ ITHUX bubmmorexa [OK

p . p https://m.edso0.ru/69106ae7
byHKIUH
DJIEeMEHTapHOE UCCIEOBAHUE U
32 MOCTPOCHHE TPAPUKOB ITHX bubmorexa HOK
P . P https://m.edsoo.ru/9362fea9
byHKIUH

33 CTeleHs ¢ IeIbIM ITI0Ka3aTeIEM. bubmuorexa [JOK
bunom Herorona https://m.eds00.ru/78d9b391

34 CreneHb C 1IeJIbIM TOKA3aTeNEM. bubnuotexa [JOK

bunom Herorona

https://m.edsoo.ru/de7ca33e
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Crenennast yHKIUS C

35 HATypaJbHBIM U LIEJIBIM buGnnorexa LIOK
P [HeIbE https://m.edsoo.ru/87e5e52d
nokazateneM. E€ cBolicTBa u rpaduk
Konrtponsnas padora: "CreneHnas bubnuoreka [IOK
36 .. .
¢ynkuus. E€ cBoiicTBa u rpapux” https://m.edsoo.ru/ebOcc5e3
Apudmerndeckuii KOpeHb
37 HaTypaJbHOU CTEIEHU U €r0 Bubmaorexa ITOK
}:p https://m.edsoo.ru/5f29b9b5
CBOJCTBa
Apudmerndeckuii KOpeHb
38 HaTypaJbHOU CTEIEHU U €r0 bubnmorexa LOK
}:p https://m.edsoo.ru/f13af630
CBOMCTBA
[TpeoOpa3oBaHUs YUCIOBBIX
39 BBIPAXKEHUI, COLEPKAIUX CTEIICHU bubnmorexa LHOK
P » COMCpHKAIL https://m.edsoo.ru/5f605ed0
Y KOpHU
[TpeoOpazoBanHms YUCITOBBIX
40 BBIPAXKEHUI, COIEPKAIUX CTEIIEHN bubmmorexa [IOK
p » CONCpRAIL https://m.edsoo.ru/ec9f4d78
Y KOpHU
[Ipeobpa3oBaHUs YHCIOBBIX
41 BBEIpAKECHUH, COAEPKAINUX CTCIEHHU bubmmorexa [IOK
p » COACpRAIL https://m.edsoo.ru/b8f5d49a
Y KOpHU
HUppanmoHanbHBIE YPABHEHUS.
42 OIC)EOI;HLIe METO Hyp elICHU bubmnorexa [IOK
ABLP . https://m.edsoo.ru/f1ff9220
UppaIlMOHATIFHBIX YPaBHEHUI
HUppannoHanbHBIE YPABHEHUS.
ppatt P Bu6nuorexa LIOK
43 OCHOBHBIE METOABI PELLIEHUS

UppaloOHATBbHBIX YPAaBHEHHH

https://m.edsoo.ru/6df195a0
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HppauunoHanbHble ypaBHEHHUS.

44 OCHOBHBIE METO/IbI pEIICHUS bubmorexa [IOK
ARIP g https://m.eds00.ru/6b61c578
UppalMOHATIBHBIX YpaBHEHUI
PaBHOCHIIbHBIE TIEPEXO/BI B
45 EIICHUH UPPAITMOHATBHBIX bubmorexa HOK
P vpp t https://m.edsoo.ru/6ed2b3ba
ypaBHEHU
PaBHOCUIIBHBIE TTIEpEXOBI B
46 SIICHUU UPPALMOHATBHBIX bubmorexa [JOK
P vpp t https://m.edsoo.ru/fcdd2a2e
ypaBHEHUM
PaBHOCUIIBHBIE TIEpEXOIbI B
47 SIICHUU UPPALMOHATBHBIX bubmorexa LIOK
P upp 1 https://m.edsoo.ru/b8a0ff2f
ypaBHEHUN
PaBHOCUIIBHBIE TIEpEXOBI B
48 EIIEHUH UPPAIIMOHATBHBIX bubmorexa HOK
P vpp 1 https://m.eds00.ru/12d1413c
ypaBHEHUN
CaoiicTBa 1 rpaguk KOpHsI N-oi
49 CTENeH! KaK (yHKIIMHA 0OpaTHOU bubnuoteka [JOK
CTEIEHU C HATyPAJIbHBIM https://m.edsoo.ru/e248c5fc
MOKa3aTelemM
CaoiicTBa 1 rpaguk KOpHsI N-oi
50 CTeNeH! KaK (PyHKIIMHA 0OpaTHOU bubnuorexa [JOK
CTEIEHU C HATYPAJIbHBIM https://m.edsoo.ru/09ba5b3d
MOKa3aTeleM
Kontponbnas padota: "CsoiicTBa u
o1 rpaduk KOpHS N-0i cTeneHn bubmorexa HOK
p p i https://m.edsoo0.ru/1f4655da
HppannoHaibHble ypaBHEHUS
52 Crenenb ¢ palliOHATbHBIM bubnmoreka [JOK

nokasaTrejieM U €€ CBOUCTBA

https://m.edso0.ru/76ce9958
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53 Crenenb ¢ palliOHATbHBIM bubnmoreka [JOK
MIOKa3aTeJIeM U €€ CBOMCTBA https://m.edsoo.ru/8fa598b5
Crenens ¢ paluoHaIbHBIM bubnuoreka [IOK
54 o
II0Ka3aTeJIeM U €€ CBOMCTBA https://m.edsoo.ru/6baefel9
55 [TokazarenbHas QyHKIMS, €€ bubnmoreka [JOK
CBOlcTBa U Tpaduk https://m.edsoo.ru/alf8d141
Hcnons3oBanue rpaduka QyHKIUN bubnuorexa [JOK
56 .
JUISl peLIEHUs] YpaBHEHU I https://m.edsoo.ru/65a0f2d0
57 Hcnons3oBanue rpaduka QyHKIUN bubnnoreka [JOK
JUISl pEeLIEHUs] ypaBHEHUI https://m.edso0.ru/0d8a770d
[TokazarenbHbIe ypaBHEHUSI.
58 OCHOBHBIE METO/IbI pELICHUS bubmorexa HOK
ARLD . https://m.edsoo.ru/cec28774
MOKa3aTeIbHBIX YPABHEHUM
ITokazaTenbHble ypaBHEHUS.
59 OCHOBHBIE METO/IbI pEUIECHUS bubmorexa HOK
ARLP . https://m.edsoo.ru/e6eec650
MOKa3aTeIbHBIX YPABHEHUIM
ITokazaTenbHble ypaBHEHUS.
60 OCHOBHBIE METOBI PEIICHUS bubmorexa [JOK
p . https://m.edsoo.ru/ae44ac4c
MOKa3aTeIbHBIX YPABHCHHIMA
KonTponbHas pabora:
61 "HOIISS&TGJ‘ILHEH byHKIHS bubmmorexa [JOK
YHICHI: \ https://m.edsoo.ru/b46a8228
[TokazaTenbHbIe ypaBHEHUS
62 Jlorapudm uucna. ColicTBa bubnuoreka [IOK
norapugpma https://m.eds00.ru/d36669f8
63 Jlorapudwm yucna. CBoiicTBa bubnuorexa [JOK
norapugpma https://m.edsoo.ru/1cbf72bl
64 Jlorapudm uucna. CBoiicTBa bubnmoreka [JOK

nmorapupma

https://m.edsoo.ru/538fc437
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65 JlecsiTUuHBIE U HATYpaJIbHbIE bubmumoreka [IOK
sorapudmpl https://m.edso0.ru/c2627eca
66 JlecaTu4HBIEC U HATypAJIbHbIE bubnuoreka [IOK
norapupmbl https://m.edso0.ru/33e6629
67 [Ipeobpa3oBanHue BbIpaxeHH, bubnmoreka [JOK
coJiepKalIux JorapudMbl https://m.edso0.ru/188bbf6c
68 [IpeoOpa3oBanue BBIPAKEHHIA, bubmmoreka [IOK
coJiepKalIux JorapupmMbl https://m.edso00.ru/49f1b827
69 [IpeoOpa3oBanue BBIpAKEHHIA, bubnuoreka [IOK
COZIepIKAIHX JIOTapU(MBI https://m.edsoo.ru/746d5dce
70 Jlorapudmuueckas GyHkuus, eé bubnuorexa [JOK
CBOlcTBa U rpaduk https://m.edsoo.ru/be888093
71 Jlorapudmudaeckas Gpynknus, e bubnuorexa [JOK
CBOICTBa U Tpaduk https://m.edsoo.ru/4d7f95fe
7 Hcnonbs3oBanue rpapuka GyHKIUN bubnuoreka [IOK
JUISl pEeLIEHUs] YpaBHEHUN https://m.edso00.ru/44dd1046
73 Hcnonb3oBanue rpaduka GyHKIUN bubnnorexka [JOK
JUISl peLleHus] ypaBHEHU N https://m.edsoo.ru/d99d8c74
Jlorapumuueckue ypaBHEHHUS.
74 OCHoll)aH(er METO/IbI szem/m bubmorexa HOK
. https://m.edsoo.ru/2f36a36f
Jorapu(pMUUECKUX YpaBHEHUN
JlorapupmMuueckue ypaBHEHHUS.
75 OCHOl;H(er METO/IBI zzmem/m bubmmorexa [JOK
. https://m.edsoo.ru/a97a12d9
Jorapu(PMUIECKUX YpaBHEHUN
Jlorapudmmuueckue ypaBHEHUS. BuGmorexa LIOK
76 OCHOBHBIE METOABI PELLIEHUS

Jorapu(MUUECKUX ypaBHEHUI

https://m.edsoo.ru/ch723fhd
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PaBHOCUIBbHEIC nepexoanl B

77 €IICHUH JIorapu(HMUIECKUX bubmmorexa [JOK
P . P https://m.edsoo.ru/3a23ac15
ypaBHEHHH
PaBHOCHIIBHBIE TTEPEXOIBI B
78 SILICHUH JIOTapUPMHUUECKUX bubmmorexa [JOK
P . P https://m.edsoo.ru/11ac68be
ypaBHEHHH
KonrponbHas pabora:
79 "Jlorapudmuueckas pyHKIUSA bubmmorexa [JOK
P YHEIIL https://m.edsoo.ru/50bdf26d
Jlorapudmudeckue ypaBHeHUS"
80 CuHyc, KOCUHYC, TAHT€HC U bubnnorexa [HOK
KOTaHI'€HC YHMCIIOBOTO apryMEHTa https://m.eds00.ru/775f5d99
81 Cunyc, KOCUHYC, TAHTE€HC U bubnuorexa [JOK
KOTaHI'€HC YHMCIIOBOTO apryMEHTa https://m.edso0.ru/6ec7al07
82 ApKcuHyC, apKKOCUHYC U bubnuoreka [IOK
ApPKTaHI'€HC YHUCIIOBOTO apryMeHTa https://m.eds00.ru/1914a389
83 ApKcuHyC, apKKOCUHYC U bubnnorexka [JOK
apKTaHI'€HC YHUCIIOBOTO apryMeHTa https://m.edsoo.ru/226eeabf
Tpuronomerpuveckast OKpy>KHOCTb,
84 01II) e GHGH;: T HFOHOMepqueCKHx bubmorexa HOK
best . P P https://m.edsoo.ru/763e75ee
(GYHKIMN YUCIOBOTO apryMeHTa
Tpuronomerpuveckast OKpy>KHOCTB,
85 05 e eneHHTf T HrOHOMepynquKHx bubmorexa HOK
ber . P P https://m.edsoo.ru/ff4564ad
(GyHKIUI YMCIOBOTO apryMeHTa
86 OCHOBHBIE TPUTOHOMETPUUYECKUE bubnmoreka [JOK
(hopMyIibI https://m.eds00.ru/66446d3e
87 OCHOBHBIE TPUTOHOMETPUUYECKUE bubnuotexa [JOK

(bopmyIbI

https://m.edsoo.ru/6eadc6fl



https://m.edsoo.ru/3a23ac15
https://m.edsoo.ru/11ac68be
https://m.edsoo.ru/50bdf26d
https://m.edsoo.ru/775f5d99
https://m.edsoo.ru/6ec7a107
https://m.edsoo.ru/1914a389
https://m.edsoo.ru/226eeabf
https://m.edsoo.ru/763e75ee
https://m.edsoo.ru/ff4564ad
https://m.edsoo.ru/66446d3e
https://m.edsoo.ru/6eadc6f1

88 OCHOBHBIE TPUTOHOMETPUUYECKUE bubnmoreka [JOK
hopmyIbI https://m.edsoo.ru/3f25a047
89 OCHOBHBIE TPUTOHOMETPUUYECKUE bubnunoreka [HOK
(hopMyITbI https://m.edsoo.ru/d82c36d4
90 [IpeobpazoBanue bubnmoreka [JOK
TPUTOHOMETPUUYECKUX BBIPKCHUN https://m.edsoo.ru/fe7fc4db
01 [TpeobOpaszoBanue bubmmoreka [JOK
TPUTOHOMETPUUYECKUX BbIPOKCHUMN https://m.edsoo.ru/d0f0b260
[IpeoOpaszoBanue bubnnoreka [JOK
92 .
TPUTOHOMETPUYECKUX BBIPAKECHUN https://m.eds00.ru/c3389865
03 [IpeobpaszoBanue bubnuorexa [JOK
TPUTOHOMETPUUYECKUX BBIPKCHUN https://m.edsoo.ru/444c4b9c
94 Pemenue TpuroHomeTpuiyecKux bubnuoreka [JOK
YpaBHEHUU https://m.eds00.ru/54b815c5
Pemenue TpuroHoMeTpruuecKux bubnuoreka [IOK
95 .
YpaBHEHUU https://m.eds00.ru/83105a0e
96 Pemenue TpuronomeTpuyeckux bubnuoteka [JOK
YpaBHEHUH https://m.edsoo.ru/2ablc7bc
97 Pemrenne TpuroHoMeTpu4eCKuX bubnnoreka [JOK
YpaBHEHUU https://m.edsoo.ru/each053c
Pemienne TpuroHoMeTpu4ecKux bubnmoreka [JOK
98 .
YpaBHEHUU https://m.edsoo.ru/8a5ada51
99 PelreHne TpUroHOMETPUYECKUX bubnnoreka [JOK
ypaBHEHUH https://m.eds00.ru/69106ae7
100 Pemrenne TpuroHoMeTpu4ecKux bubnnoreka [JOK

YpaBHEHUI

https://m.edsoo.ru/9362fea9
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Konrponsnas padora:

101 "TpUroHOMETPUYECKUE BEIPAKEHUS buGnnorexa [IOK
P P P ; https://m.eds00.ru/78d9b391
Y TPUTOHOMETPUYCCKUE YPABHCHHS
[TocnemoBaTeIbHOCTH, CIIOCOOBI
. bubnmoreka [JOK
102 3aJaHus [MOCIIEN0BaTEILHOCTEN.
. https://m.edsoo.ru/de7ca33e
MeTo MaTeMaTUYeCKON HHITYKITUU
MOHOTOHHBIC M OTPaHUYCHHBIC
103 rnocienoBarensHocT. Mcropus bubmorexa [IOK
a ’ p https://m.edsoo.ru/87e5e52d
a”Haim3a OECKOHEYHO MaJIbIX
bubmuoreka [JOK
104 A
0 pupMeTHecKas nporpeccus https://m.edsoo.ru/eb0cc5e3
bubmuorexa [JOK
1 r
05 COMCTPHHECCKA IPOrpeceH https://m.eds00.ru/5f29b9b5
106 Bbeckoneuno yObIBatomias bubnuorexa [IOK
reoMeTpuyecKast Iporpeccus https://m.edsoo.ru/f13af630
107 Cymma OeckOHEYHO yOBIBaroOIIei bubnuotexa [JOK
reOMETPUYECKON IPOTPECCUN https://m.edso0.ru/5f605ed0
JInHEeHBIA U DKCIOHEHIINAJILHBIH
108 oct. Uncio e. DopMyiia CI0KHBIX bubmmorexa LHOK
poct. - POPMY. https://m.edsoo.ru/ec9f4d78
MIPOLIEHTOB
JIMHENHBII 1 DKCITOHEHIIUATbHBIN
109 oct. Yncio e. DopMyiia CI0KHBIX bubnnorexa [IOK
poct. - CPOPMY. https://m.edsoo.ru/b8f5d49a
MTPOIIEHTORB
Hcnonk30BaHue IpOrpeccuul st
bubmuorexa [JOK
110 pelieHust peasibHBIX 3a1a9

MIPUKIIAHOTO XapakTepa

https://m.edsoo.ru/f1ff9220
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Konrponsnas padora:

" bubnuorexa LIOK
1 HocnepopateiLHOCTH https://m.eds00.ru/6df195a0
nporpeccun”
112 HenpepbiBHble QYHKIUT U UX bubnuoreka [IOK
CBOMCTBA https://m.eds00.ru/6b61c578
113 Touka pa3pbiBa. ACUMIITOTHI bubnnoreka [HOK
rpadukoB QpyHKINH https://m.edsoo.ru/6ed2b3ba
CaoiicTBa (yHKIIMIT HETIPEPHIBHBIX bubnuorexa [JOK
114
Ha OTpe3Ke https://m.edsoo.ru/fcdd2a2e
115 CaoiicTBa (hyHKIMI HETIPEPHIBHBIX bubnuoreka [IOK
Ha OTpE3Ke https://m.edsoo.ru/b8a0ff2f
116 MeTtoa MHTEPBAIIOB JJIsI PENICHUS bubmuorexa [JOK
HEpPaBEHCTB https://m.edso00.ru/12d1413c
117 Meroa MHTEPBAJIOB ISl pELICHUS bubnnoreka [JOK
HEPABEHCTB https://m.edsoo.ru/e248c5fc
118 MeTo MHTEpPBAJIOB JUIsl pEIICHUS bubnuoreka [IOK
HEpPABEHCTB https://m.edsoo.ru/09ba5b3d
[IpuMeHeHne CBOWCTB HENMPEPHIBHBIX bubnmnorexa [JOK
119 .
GyHKIUH 1715 peleHus 3a1a4 https://m.edsoo.ru/1f4655da
[IpumeHeHne CBOMCTB HEMPEPHIBHBIX bubnmuotexa [JOK
120 .
GyHKIUH 1715 peleHus 3a1a4 https://m.edsoo.ru/76ce9958
121 [lepBas u BTOpas mpou3BOIHBIC bubnmnoreka [JOK
byHKIIIT https://m.eds00.ru/8fa598b5
Omnpenenenne, reOMETPUIECKUI bubmuorexa [IOK
122 .
CMBICJI IPOU3BOJHOU https://m.edsoo.ru/6baefel9
123 Onpenenenve, GU3NYECKUN CMBICIT bubnnorexa [JOK

IIPOU3BOIHOMN

https://m.edsoo.ru/alf8d141
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https://m.edsoo.ru/09ba5b3d
https://m.edsoo.ru/1f4655da
https://m.edsoo.ru/76ce9958
https://m.edsoo.ru/8fa598b5
https://m.edsoo.ru/6baefe19
https://m.edsoo.ru/a1f8d141

124 YpaBHEHHE KacaTenbHOU K TpaduKy bubnmoreka [JOK
byHKIMH https://m.edso00.ru/65a0f2d0
125 YpaBHEHHE KacaTenbHOU K TpaduKy bubnunoreka [HOK
byHKIMN https://m.eds00.ru/0d8a770d
126 [Ipon3BOHBIE 37IEMEHTAPHBIX bubnmoreka [JOK
byHKIUH https://m.edsoo.ru/cec28774
197 [Ipon3BOHBIE 3JIEMEHTAPHBIX bubnnorexa [HOK
byHKUni https://m.edsoo.ru/e6eec650
[IpousBoaHas ¢ ,
128 I popl;lslfe I:iﬂ:ﬁ gﬁioro u bubmorexa HOK
p A (1; . https://m.edsoo.ru/ae44ac4c
KOMITIO3UIIUKU (PYHKIUH
[Tpou3BoaHast CyMMBI,
129 MIPOU3BEJICHUS, YaCTHOTO U bubmorexa [JOK
p a (1; N https://m.edso00.ru/b46a8228
KOMITO3UIIUH (PYHKIIUUN
I1
p a (1; . https://m.eds00.ru/d36669f8
KOMITO3UIIUH (PYHKITUI
131 KonTponbHas pabora: bubnnoreka [JOK
"IIponsBoHas" https://m.edsoo.ru/1cbf72bl
IloBTOpEeHue, 0000IICHNE,
132 cnc]?rTeMpaTHHI/;a ust S;I:HI:I;' bubmmorexa [JOK
vy ,fl ' https://m.edso0.ru/538fc437
paBHEHUS
[ToBTOpenue, 06001IEHHE,
133 CI/ICTeMpaTI/ISa ust 3IEHI/H71' bubmorexa HOK
"D . B ' https://m.edsoo.ru/c2627eca
YHKIIAA
134 HToroBast KOHTpOJIbHASA paboTa bubmmorexa LIOK

https://m.edso00.ru/33e6629
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bubmuorexa [JOK

135 HroroBas koHTpoabHas paboTa 1 1 https://m.edsoo.ru/188bbf6e
136 [ToBTOpeHue, 0600mIEHNE, 1 bubmuoreka [JOK
CHCTEMAaTHU3alNs 3HAHHUI https://m.edsoo.ru/49f1b827
BIIEE KOJIMYECTBO HACOB I1
OBII] OJI CTBO HACOBIIO 136 10

[TPOTPAMME



https://m.edsoo.ru/188bbf6c
https://m.edsoo.ru/49f1b827

11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Jara nudpoBLIe
Tema ypoka KonTpoabubie IIpakTuuyeckue op
n/n Bceero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypcbi
[IprumeHeHue nporu3BOIHON K
1 HCCIIe0BaHMIO (DYHKIIMHI Ha 1 bubmorexa HOK
A YK https://m.edso0.ru/a52939b3
MOHOTOHHOCTH ¥ IKCTPEMYMBbI
[IprumeHeHue nporu3BOIHON K
2 HCCIIe0BaHMIO (DYHKIIMI HA 1 bubmorexa LHOK
A YK https://m.edsoo.ru/ff601408
MOHOTOHHOCTb U 3KCTPEMYMBbI
[IpuMeHeHne npou3BOIHON K
3 WCCJICIOBAHMIO (DYHKITHI Ha 1 bubmaorexa [IOK
o https://m.edso0.ru/3d87e248
MOHOTOHHOCTb ¥ 3KCTPEMYMBbI
ITpumenenre Mpon3BOIHON K
4 Hine OBaHI/IIOp(i) KIIUH Ha 1 bubmmorexa LIOK
A YHKIL https://m.edso00.ru/343c6b64
MOHOTOHHOCTH ¥ IKCTPEMYMBI
IIpuMeHeHne MpoU3BOIHON K
) MCCIIEIOBaHUIO (QYHKIIUH Ha 1 bubmmorexa [JOK
A YHER https://m.eds00.ru/4064d354
MOHOTOHHOCTH ¥ IKCTPEMYMBI
IIpuMeneHnue npou3BOAHON K
6 I/I(i:f[e OBaHH}op(b KIIMH Ha 1 bubmmorexa [OK
s YHH https://m.edsoo.ru/be76320c
MOHOTOHHOCTb U 3KCTPEMYMBbI
Haxoxnenne HanOoOJIbIIEro 1
7 HAMMCHBIIIETO 3HAUCHUS 1 bubmorexa [JOK
. https://m.eds00.ru/3d408009
HENPEPbIBHON (PYHKIIUU HA OTPE3KE



https://m.edsoo.ru/a52939b3
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Haxoxnenue HanbdonpLero u

8 HaAUMEHDBIIETO 3HAUYECHUS bubmorexa LHOK
N https://m.edsoo.ru/bd5ffOec
HEIpEephIBHON (DYHKIIMH HAa OTPE3KE
Haxoxnenue HanuOoJIbIIETO U
9 HAUMEHBIIETO 3HAUYCHUS buGnnorexa LIOK
. https://m.edsoo.ru/cebf10c6
HETPEPbIBHON (PYHKIIUU HA OTPE3KE
Haxoxnenne HanOOJIbIIEro U
10 HAVMEHBIIIETO 3HAYECHUS bubmmorexa [IOK
. https://m.edsoo.ru/536de727
HENPEePBIBHON (DYHKITUU HA OTPE3KE
Haxoxnenne HanOOJIbIIEro U
11 HAVMEHBIIETO 3HAUYCHUS bubnmorexa [IOK
. https://m.edsoo.ru/85bc8132
HENpephIBHON (YHKIIUU HA OTPE3Ke
Haxoxnenne HanOOJIbIIEro U
12 HaVMEHBIIIETO 3HAUECHUS bubmmorexa [TOK
o https://m.edsoo.ru/58e8e2f2
HENpPephIBHON (DYHKIIUU HA OTPE3Ke
IIpumenenre npou3BOIHON IS
13 HAXOKIECHUS HAWIYYIIETO PEIICHNS bubmmorexa LHOK
ya p https://m.edsoo.ru/3e3230d4
B MIPUKJIAIHBIX 3a7auax
IIpuMmenenue Npou3BOIHON IS
14 Hell)xom eHUA H;)I/IJ'I IIET0 PEIICHUS bubmmorexa [IOK
A i P https://m.edsoo.ru/lea72162
B MIPUKJIAHBIX 3a/1a4ax
[Ipumenenre npou3BOIHOM IS
15 ONpeieTIEHUsI CKOPOCTH U bubnmoreka [JOK
YCKOPEHHS POLIECCa, 3aJaHHOTO https://m.edsoo.ru/da48154c
dbopmyroi uiu rpaguKoM
16 [IpuMeHeHne NpON3BOHON IS bubnnoreka [JOK

OonpeaAcICHUA CKOPOCTH U

https://m.edsoo.ru/4beffO3b
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YCKOpEHUs IpoIiecca, 3aJaHHOTO
dbopmysoi uiu rpaguKoM

bubmuoreka [JOK
17 K i
OMIOSHILIS pyHiIUi https://m.edsoo.ru/fe189f2d
. bubnmoreka [JOK
18 Komnosuuws dynxunii https://m.edsoo.ru/fadb8aas
. bubnuorexa [JOK
19 Komnosuuws dyniunii https://m.eds00.ru/3034724e
['eomerpuueckue oOpasbl
20 ABHCHHMH Ha KOOPAMHATHOM bubmorexa LHOK
P PR https://m.edso00.ru/712ac2d9
TUIOCKOCTH
I'eomerpuueckue oOpa3sl
21 aBHEHUH HA KOOPIHUHATHON bubnmorexa LHOK
P P https://m.edso0.ru/9e3f4bc9
IJIOCKOCTH
KonTpomnbHnas padora:
22 "UccnenoBanne QyHKIMM ¢ Bubmmorexa LOK
8 T Hu" https://m.edsoo.ru/15bclcfb
MIOMOIIBIO TIPOM3BOTHON
23 [TepBooOpazHasi, OCHOBHOE bubnuoreka [IOK
CBOWCTBO MEPBOOOPA3HBIX https://m.edsoo.ru/d68bbe9d
[TepBooOpa3HbIe 2IIEMEHTAPHBIX
24 ¢ynkuuit. [IpaBuna Hax0XKAEHUSA bubmmorexa LIOK
YHKIHR. 1P A https://m.edso00.ru/9d102051
epBOOOPA3HBIX
[TepBooOpa3HbIe 2IIEMEHTAPHBIX
25 ¢bynkuuii. [IpaBuna HaxoxAeHUS bubmmorexa [OK
yH ' https://m.edsoo.ru/beeff646
epBOOOPA3HBIX
26 WNurerpan. ['eoMeTpruiecKuii CMBICI bubnmnoreka [JOK

UHTETpaia

https://m.edsoo.ru/d2e4601b



https://m.edsoo.ru/fe189f2d
https://m.edsoo.ru/fadb8aa5
https://m.edsoo.ru/3034724e
https://m.edsoo.ru/712ac2d9
https://m.edsoo.ru/9e3f4bc9
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Brrunciienue onpenenéHHoro

27 uHTerpana mo ¢popmyne Herorona- bubmmorexa [JOK
B P PMY. https://m.edsoo.ru/ba9da96d
JleiiOHuIa
Brrunciienue onpeaenéHHoro
28 uHTerpana no ¢popmyne Herorona- bubmmorexa LIOK
P Py hittps://m.eds00.ru/24ab3c53
JleitOHua
[TpumeHeHue uHTErpana as
29 HaXO0X/ICHUS TUIoLaiel IOCKUX bubmmorexa LIOK
A mat https://m.edso0.ru/5272b9al
¢buryp
[TpumeHeHue uHTErpana A
30 HaXO0XJIeHU 00bEMOB bubmmorexa [JOK
A https://m.eds00.ru/0c837397
reOMETPUYECKUX Tel
31 [Ipumepsl perieHuit bubnuorexa [JOK
g depeHIMaIbHbIX YpaBHEHUH https://m.edsoo.ru/e6e1901f
39 [Ipumeps! pemennit bubnuoreka [IOK
mudepeHIIMATBHBIX ypaBHEHUI https://m.eds00.ru/0f903c75
MareMaTHuecKoe MOJIeIIUPOBAHUE
33 €aJIbHBIX NIPOLIECCOB C MTOMOIIBIO Bubmmorexa LIOK
p port Hlu https://m.eds00.ru/10130727
nudepeHIaIbHBIX YpaBHEHUN
34 KonTtponbHas pabora: bubnnoreka [JOK
"IlepBooOpa3Has u uHTErpai” https://m.edsoo.ru/403bfb0d
35 Tpuronomerpuueckue GyHKIIMH, UX bubnnoreka [JOK
CBOMCTBa U Tpaduku https://m.edsoo.ru/6db0b423
36 Tpuronomerpudeckue GyHKINHU, UX bubnuorexa [IOK
cBOIcTBa U rpaduKu https://m.edsoo.ru/Oadbcelb
37 Tpuronomerpudeckue GyHKINHU, UX bubnnoreka [JOK

CBOWCTBA U rpaduKu

https://m.edsoo.ru/0731ad3d
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38 Tpuronomerpudeckue GyHKINHU, UX bubmmoreka [IOK
CBOMCTBA U rpauKu https://m.edso00.ru/723dd608

39 Tpuronomerpuueckne GyHKIUH, UX bubmumoreka [IOK
CBOWCTBA U TpaduKu https://m.edso0o.ru/6c8d36ff
Ot60p KOpHEH

40 TPUTOHOMETPUUYECKUX YPABHEHUM C bubnnoreka [HOK
MIOMOIIBI0 TPUTOHOMETPUUYECKOM https://m.edsoo.ru/a413eca9
OKPYXHOCTHU
OTt60p KOpHE#

41 TPUTOHOMETPUUECKUX YPaBHEHUU C bubnuoteka [JOK
MTOMOIIBIO TPUTOHOMETPUUYECKOM https://m.edso0.ru/c7550e5f
OKPY>KHOCTH
OTt60p KOpHE#

42 TPUTOHOMETPUYECKUX YPAaBHEHUH C bubnnorexa [HJOK
IIOMOILBI0 TPUTOHOMETPUYECKON https://m.edsoo.ru/14ab3cdb
OKPYKHOCTH
OTt60p KOpHEH

43 TPUTOHOMETPUYECKUX YPAaBHEHUH C bubnnorexa [HOK
IIOMOIIBIO TPUTOHOMETPUUECKON https://m.edso0.ru/c12a0552
OKPYKHOCTH

44 Pemrenne TpuroHOMeTpUYECKUX bubnnoreka [JOK
HEpPaBEHCTB https://m.edso0.ru/d598f201

45 Pemenune TpuroHoMeTpruuecKux bubnuorexa [IOK
HEPABEHCTB https://m.edsoo.ru/1de34d4d

46 Peuienne TpUroHOMETpUYECKUX bubnnoreka [JOK
HEPABEHCTB https://m.edsoo.ru/17af2df9

47 Pelienue TpuroHOMETPUYECKHUX bubnnoreka [HOK

HEPaBEHCTB

https://m.edsoo.ru/a8ca5ad4
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Kontponsnas pabdora: "I'paduku

TPUTOHOMETPUUECKUX (PYHKIIMA.

bubmuoreka [JOK

48 Tpuronomerpuyeckue https://m.edsoo.ru/0b411edd
HepaBeHCTBA"

49 OCHOBHBIE METO/IbI pELICHUS bubnmoreka [JOK
M0Ka3aTeJIbHbIX HEPABEHCTB https://m.edsoo.ru/caf9bd2f
OCHOBHBIE METO/IbI pELICHUS bubnnoreka [JOK

50
IIOKa3aTeJIbHBIX HEPABEHCTB https://m.edsoo.ru/fac78f05

51 OcHOBHBIE METO/BI PELLIEHUS bubnnorexa [HOK
MOKa3aTeJIbHbIX HEPABEHCTB https://m.edsoo.ru/fb6a8acft

52 OCHOBHBIE METO/IbI pELICHUS bubnuorexa [JOK
MOKa3aTeJIbHbIX HEPABEHCTB https://m.edsoo.ru/cffcb7e5

53 OCHOBHBIE METO/IbI pELICHUS bubnnoreka [JOK
norapu(pMUUECKIX HEPABEHCTB https://m.eds00.ru/d9469916

54 OcHOBHBIE METO/BI PELLICHUS bubnnorexka [JOK
norapu(pMUUECKUX HEPABEHCTB https://m.edsoo.ru/ad15000e
OcCHOBHBIE METO/IbI PELLICHUS bubnnorexka [JOK

55
norapu(pMUUECKIX HEPABEHCTB https://m.edsoo.ru/86adcbfd

56 OCHOBHBIE METO/IbI pELICHUS bubnunorexa [JOK
norapu(pMUIECKIX HEPABEHCTB https://m.eds00.ru/13205d80

57 OcHOBHBIE METO/BI PELLIEHUS bubnnoreka [JOK
HMppalrOHAaJIbHBIX HEPABEHCTB https://m.edsoo.ru/f8ed5f99

58 OCHOBHBIE METO/TbI pEIIECHUS bubnmoreka [JOK
VPPALMOHAJIBHBIX HEPABEHCTB https://m.edso0o.ru/d777edf8

59 OCHOBHBIE METO/IbI pELICHUS bubnmnoreka [JOK
HppaLMOHAIIBHBIX HEPABEHCTB https://m.eds00.ru/30c3697b

60 OCHOBHBIE METO/IbI PELICHUS bubnnoreka [HOK

UPPALMOHAJIBLHBIX HEPABEHCTB

https://m.edso00.ru/391272c9
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61 I'padmueckue MeTO Bl pelIeHUS bubmumoreka [IOK
HMppalOHAJIbHBIX YPaBHEHUI https://m.edsoo.ru/d359fb5f
62 I'paduueckue MeTO Bl pelIeHUS bubnuoreka [IOK
UPPALMOHAIIBHBIX YPABHEHUN https://m.edsoo.ru/07eb464b
63 ['padmyeckue METOABI peLIeHHs bubnmoreka [JOK
MOKa3aTeJIbHbIX YpaBHCHUH https://m.edsoo.ru/b9b225c3
64 I'paduueckue metozs! perieHus bubnnorexa [HOK
MOKa3aTeJIbHbIX HEPABEHCTB https://m.edso0.ru/b800deb4
65 I'paduueckue metozs! perieHus bubnuoreka [IOK
JOTapuPMHUECKUX yPaBHEHUI https://m.edsoo.ru/f5eed075
66 ['padmyeckue METOABI peLICHHs bubnuorexa [JOK
Jorapu(pMHUECKIX HEPABCHCTB https://m.edsoo.ru/41da431a
67 I'paduueckue metozs! perieHus bubnnorexa [HOK
norapu(MUUECKIX HEPABEHCTB https://m.edsoo.ru/b648235a
I'padnueckre MeTOIBI pELIEHUS
68 ngKg)zaTeanmx " e bubmorexa HOK
. https://m.edsoo.ru/5ab83864
norapu(MUUECKUX YpaBHEHUN
['padrueckue MeTobl perieHust
69 HEKg;aTeJILHBIX u ’ bubmorexa HOK
. https://m.edsoo.ru/a4d65ee5
norapu(MUUECKUX YpaBHEHUN
I'paduueckue meToabl pemieHus
70 HEKS;E[TCJ'ILHLIX u ’ bubmorexa HOK
https://m.edso0o.ru/aa5962el
norapupMHUUECKUX HEPABEHCTB
I'padmueckue MEeTOIbI pelIeHus
pad PP BuGmuorexa LIOK
71 MOKa3aTeNIbHbIX U

J'IOl"apI/I(bMI/ILIeCKI/IX HCEPAaBCHCTB

https://m.edso0.ru/48190472
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KonTtponsHas pabora:

72 "UppanuoHanbpHble, TOKa3aTeIbHbIE bubmmorexa LIOK
ppatt ’ ; https://m.edso0.ru/2dbd3859
U JiorapupMuYecKue HepaBeHCTBA
KowmruiekcHeie uncia.

73 Anrebpanueckas u bubmumoreka [IOK
TpUroHomeTpuyeckast Gopmel https://m.edsoo.ru/7ab8d17e
3aMucyu KOMIUIEKCHOTO YKClia
KowmruiekcHeie uncna.

74 Anrebpanueckas 1 bubnuoreka [IOK
TpUrOHOMETpHUYecKast HOpMBI https://m.edsoo.ru/81cccfe9
3anucy KOMIUIEKCHOTO YKClia

75 Apudmerrdeckue onepanuu ¢ bubnnoreka [JOK
KOMIUIEKCHBIMHM YU CJIaMU https://m.eds00.ru/039949bf

76 Apudmernueckue onepanum ¢ bubnnorexka [JOK
KOMIUIEKCHBIMH YU CJIaMU https://m.edsoo.ru/a7d95f79

77 N306pakeHne KOMIIEKCHBIX YHCEN bubnnoreka [JOK
Ha KOOPJIMHATHOM MIIOCKOCTH https://m.edsoo.ru/ca878deb
N300pakeHre KOMIUIEKCHBIX YUCEeI bubnuoreka [IOK

78 .

Ha KOOPJIMHATHOM MJIOCKOCTH https://m.edsoo.ru/471c735b

79 ®opmyna Myaspa. Kopau n-oit bubnnoreka [JOK
CTEIIEHU U3 KOMILUIEKCHOTO Yucia https://m.edso0.ru/3cee1327

80 ®opmyna Myaspa. Kopau n-oi bubnnoreka [JOK
CTEIEHH U3 KOMIUIEKCHOTO YUCIIa https://m.edsoo.ru/a35a131d
[IpumMeHeHne KOMIIEKCHBIX YHCeN

81 15 peteHus PU3MIECKUX U bubmmorexa LIOK
AP https://m.edsoo.ru/ef10c4f9
TeOMETPUYECKUX 33124

82 KonTtponbhas pabora: bubnuoreka [IOK

"KomrmurekcHbie yncia"

https://m.edso0.ru/51696a67
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bubmuorexa [JOK

83 H
ATYPAJILHBIC H LICTIBIC HHCIA https://m.edsoo.ru/fab81c0e
bu6mmoreka [IOK
84 H
ATYPAILHBIC H LICTIBIC HHCIA https://m.edsoo.ru/ef2c6e43
85 [IpumeHeHne MpU3HAKOB bubnmoreka [JOK
JNEIIUMOCTH LEJIBIX YHCEIT https://m.edsoo.ru/0312cf8c
86 [IpumeHeHue npru3HaKkoB bubnnorexa [HOK
JICTUMOCTH IIEIBIX YHCE https://m.edsoo.ru/247d2fe7
[IpuMeHeHne npru3HaKkoB
87 enuMocTH neibix yucen: HOJ u bubmmorexa LIOK
A H ' https://m.edso00.ru/e8b87729
HOK
[IpumeHeHue MpU3HAKOB
88 enuMocTu nenbix yucen: HOJ u bubmmorexa LIOK
A H ’ https://m.edsoo.ru/1bf2fb98
HOK
[IpuMeHeHNE IPU3HAKOB
89 te'II/IMOCTI/I eJ'III)ﬂX YHUCEJI: OCTATKH bubmorexa HOK
a H ’ https://m.edsoo.ru/9c44c6ca
0 MOAYJIIO
[IpuMeHeHne npru3HaKoB
90 IEIMMOCTH IEJIBIX YHCEI: OCTATKH bubmorexa [JOK
) https://m.eds00.ru/337aad59
0 MOAYJIIO
[IpumeHeHne MpU3HAKOB
o1 JIETMMOCTH IEJIbIX YUCET: aJITOPUTM bubnuotexa [JOK
EBknuaa mis pemenus 3agad B https://m.edsoo.ru/a86014el
LENBIX YHUCIIaX
92 Kontponbnas pabora: "Teopus bubnmnoreka [JOK

HEeNBIX yucen"”

https://m.edsoo.ru/5¢45a60a
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CucremMa 1 COBOKYIHOCTh

bubmuoreka [JOK

93 aBHeHMl. PaBHOCHIILHEIE
yp https://m.edsoo.ru/19304aba
CUCTEMBI U CUCTEMBI-CJIEACTBUS
CucremMa 1 COBOKYIHOCTh
94 aBHeHui. PaBHOCHIIbHBIE Eubmorexa ITOK
yp : https://m.edso0.ru/c3d4b282
CUCTEMBI U CUCTEMBI-CJIEICTBUS
OCHOBHBIE METO/IbI PELICHHUS
95 CHUCTEM U COBOKYITHOCTEMN bubmnorexa [IOK
y . https://m.edsoo.ru/a20b8a4c
PaIMOHATILHBIX YPaBHEHUI
OCHOBHBIE METO/IbI PELICHHUS
96 CUCTEM U COBOKYITHOCTEHN Bubmorexa ITOK
y . https://m.edsoo.ru/a012476d
UppaIMOHATILHBIX YPaBHCHHUN
OCHOBHBIE METO/IbI PELICHUS
97 CHCTEM U COBOKYITHOCTEH bubmorexa [TOK
y . https://m.eds00.ru/d620c191
MOKa3aTeNbHBIX YpaBHEHUN
OCHOBHBIE METOJIBI PEIICHUS
98 CHUCTEM U COBOKYITHOCTEMN bubmmorexa LHOK
y . https://m.eds00.ru/7017196f
MOKa3aTeNbHBIX YpaBHEHUN
OCHOBHBIE METOJIBI PEIICHUS
99 CHUCTEM U COBOKYITHOCTEMN bubmmorexa [IOK
yn . https://m.eds00.ru/513c9889
norapu(MUUECKUX YpaBHEHUN
OCHOBHBIE METOJIBI PEIICHUS
100 CHCTEM U COBOKYITHOCTEH bubmnorexa [IOK
y . https://m.eds00.ru/2276973
norapu(MUUECKUX YpaBHEHUN
[IpumeHeHre CUCTEM K PELICHUIO
bu6mmorexa [IOK
101 MaTeMaTUYECKUX 3a/1a4 U 3a1a4 U3

pa3nuyHbIX 00JacTell HayKH U

https://m.edso0.ru/3330f7ef
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peanabHOM )KU3HU, UHTEPIIPETALIUS
[IOJIYYEHHBIX PE3YJILTATOB

HpI/IMeHeHI/Ie CUCTCM K PCUHICHUTIO
MAaTEMAaTHYCCKUX 3aJa4 U 3a71a4 U3

102 pa3nuyHbIX 00JacTell HAyKH U bubmmorexa LIOK
. https://m.edsoo.ru/cead345e
peaJIbHOM JKU3HU, UHTEPIIPETALIMS
HOJIy4EHHBIX Pe3yJIbTaToOB
[IprMeHeHre HEpaBEHCTB K
PELICHHIO MaTeMaTHYECKUX 3a]a4 U
3a/1a4 U3 pa3lInuHbIX 00sacTen bubnuorexa [JOK
103 .
HAayKH U pEIbHOM KU3HH, https://m.eds00.ru/a52939b3
UHTEpHpeTanys NoJy4eHHbIX
pe3yiIbTaToB
Kontponbnas padota: "Cucremsr
104 palMOHANTBHBIX, HPPALIMOHAIBHBIX bubnuoteka [JOK
MTOKa3aTeJIbHBIX U https://m.edso0.ru/ff601408
JorapupMHUECKUX ypaBHEHUN"
PannonanbHble ypaBHEHHUS © bubnuoreka [IOK
105
rapameTpamu https://m.edsoo.ru/3d87e248
106 PannonanbHbIe HEpaBEHCTBA C bubnuoreka [IOK
rapaMeTpaMmu https://m.eds00.ru/343c6b64
107 PanmonanbHbIE CHCTEMBI C bu6mmoreka [IOK
napameTpamu https://m.eds00.ru/4064d354
108 WppanmonanbHble ypaBHEHUS, bubmuorexa [IOK
HEPABEHCTBA C ITApAMETPAMU https://m.edsoo.ru/be76320c
109 HppanuonaibHble CUCTEMBI C bubnnoreka [JOK

napaMeTpamu

https://m.edso0.ru/3d408009
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110 [Toka3zarenbHble ypaBHEHUS, bubmumoreka [IOK
HEpPaBEHCTBA C MapameTpaMu https://m.edsoo.ru/bd5ff0ec

111 ITokazarenbHbIE CUCTEMBI C bubmuorexa [JOK
napameTpamu https://m.edsoo.ru/cebf10c6

112 Jlorapudmuueckue ypaBHEHUs, bubnmoreka [JOK
HEpPABEHCTBA C MapameTpaMu https://m.edso0.ru/536de727

113 JlorapugpmMuuecKue CUCTEMBI C bubnnorexa [HOK
rnapaMeTpamMmu https://m.edso0.ru/85bc8132

114 TpUroHomMeTpr4eCKUE YpaBHEHHUS C bubnuoreka [IOK
rapameTpamu https://m.edsoo.ru/58e8e2f2

115 TpuroHomerpuyeckue HEpaBEHCTBA bubnuorexa [JOK
C ImapaMeTpamu https://m.edsoo.ru/3e3230d4

116 TpUroHOMETpUYECKUE CUCTEMBI C bubnnorexa [HOK
rapaMeTpamMmu https://m.edsoo.ru/1lea72162
IToctpoenune u ucciegoBaHue

117 MaTeMaTUYEeCKUX MOJCICH bu6mmoreka [JOK
PEATBHBIX CUTYaIMI C TOMOIIBIO https://m.edsoo.ru/da48154c
YPaBHEHUH ¢ ITapamMeTpamu
[Toctpoenue u uccienoBanme

118 MaTeMaTUYECKAX MOIEIIEH bubmuorexa [JOK
peaIbHBIX CUTYallui C IOMOLIBIO https://m.edsoo.ru/4beffO3b
CUCTEM YpaBHEHUH ¢ apaMeTpaMu
[TocTpoenue u uccnenoBanue

119 MaTeMaTUYeCKUX MOJENen bubnmoreka [JOK
peaIbHBIX CUTYallui C IOMOLIBIO https://m.edsoo.ru/fe189f2d
CUCTEM YpaBHEHUH ¢ apaMeTpaMu

120 KonTtponpHas pabdora: "3anaum ¢ bubnuoreka [IOK

napaMmerpamu”

https://m.edsoo.ru/fadb8aab
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[ToBTOpeHnue, 06001ICHNE,

121 cUcTeMaTH3aIus 3HAaHHUH bubmorexa [IOK
: " ' https://m.eds00.ru/3034724e
VYpaBHeHus
[ToBTOpeHnue, 06001ICHNE,
122 cUcTeMaTu3aIus 3HAaHHUM: bubmorexa LHOK
. | ' https://m.edso00.ru/712ac2d9
YpaBHeHus
[ToBTOpEHHE, 0000IICHUE,
123 CUCTeMAaTH3aIs 3HAHUH: bubmorexa LIOK
" " ' o https://m.edsoo.ru/9e3f4bc9
VYpaBHenus. CUCTEMbI YpaBHEHUM
[ToBTOpEHHE, 0000IICHUE,
124 cUCTeMaTH3aIus 3HAaHHH: bubnmorexa [IOK
. u,, ’ https://m.edsoo.ru/15bcicfb
Hepagenctpa
[ToBTOpEHHE, 0000IICHUE,
125 CHUCTEeMaTH3alysl 3HaHUI: bubmorexa HOK
. H" ’ https://m.edsoo.ru/d68bbe9d
Hepasencrtsa
[ToBTOpenue, o6odIIEHNE,
126 CUCTeMAaTH3aIis 3HAHUH: bubmorexa [TOK
" | ' https://m.eds00.ru/9d102051
Hepasencrtsa
[ToBTOpenue, o6odIIEHNE,
127 cHUCTEeMaTH3aIlusl 3HAHH: bubmiorexa LOK
. ST ' \ https://m.edsoo.ru/beeff646
IIpou3BoaHas U €€ NprUMEHEHUE
[ToBTOpenue, 06001IeHNE,
128 CHUCTeMaTH3aIlysl 3HaHU: bubmiorexa LOK
B - ’ https://m.edsoo.ru/d2e4601b
"IIpon3BoaHas u €€ npumMeHeHue"
[ToBTOpenue, 06001IeHNE,
. bubnuotexa [JOK
129 CHUCTeMaTH3aIlysl 3HAHUI:

"ITpon3BoaHas u €€ npuMeHeHue"

https://m.edsoo.ru/ba9da96d
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[ToBTOpeHnue, 06001ICHNE,

130 CHCTeMaTH3allys 3HAHMIA: 1 bubmorexa OK
: B S https://m.eds00.ru/24ab3c53
WHTerpait u ero npuMeHeHue
[ToBTOpeHnue, 06001ICHNE,
131 cUCTEMATH3AaIMs 3HAHUN: 1 buGnnorexa [IOK
. . ’ https://m.edsoo.ru/5272b9al
DyHKIMHU
[ToBTOpEHHE, 0000IICHUE,
132 CHCTeMaTH3alMs] 3HAHUIA: 1 bubmorexa [JOK
H ' https://m.eds00.ru/0c837397
"qDYHKL[I/II/I"
[ToBTOpEHHE, 0000IICHUE,
133 CHCTeMaTH3alys 3HAHMIA: 1 bubmorexa [JOK
. . B ’ https://m.edsoo.ru/e6e1901f
DyHKIMU
bubmuorexa [JOK
134 HToroBast KOHTpOJIbHAsA paboTa 1 1 https://m.edso0.ru/0f903c75
bu6mmoreka [JOK
135 HToroBas KOHTpOJIbHAsA paboTa 1 1 https://m.edsoo.ru/10130727
136 [ToBTOpenue, 06001IIECHNE, 1 bu6mmoreka [JOK
cucTeMaTHu3alus 3HaHui https://m.edsoo.ru/403bfb0d
OBILIEE KOJIMYECTBO YACOB I10 136 10

I[TPOTPAMME
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJLTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

10 KJIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJAbTATHI 0CBOEHHS OCHOBHOM
NpoBepsieMoro .
o0pa3oBaTe/IbHOI POrpaMMbl CpeHero o01ero 00pa3oBaHus
pe3yjabTara
1 Yucna v BBIYUCIICHUS
11 OnepupoBaTh NOHATHSAMH: pPALUOHAIBHOE W JCHCTBUTEIHLHOE YHUCIIO,
' OOBIKHOBEHHAs U JIECATUYHAs JPOOb, IPOLIEHTHI
12 BeimonHATe  apudMeTHUecKne Omepanud ¢ PalUOHAIBHBIMH |
' JeHCTBUTEIbHBIMU YHACITAMHU
13 Bomonusate  npuOMMKEHHBIE — BBIYMCICHHUS, HUCIONB3YS  IpaBHIIA
' OKpYTJICHUS, IeJIaTh IPUKUIKY U OLIEHKY PE3yJIbTaTa BRIYUCICHUN
OnepupoBaTh MOHATUSAMHU: CTENIEHb C IEJIBIM MOKa3aTeIeM, CTaHIapTHAas
14 ¢dopMa 3anucu AEUCTBUTEIBHOIO YKCia, KOPEHb HATYypajlbHOW CTENEHU;
' MCIOJIb30BaTh MOJIXOAIIYI0 (POPMY 3aITUCH JIEHCTBUTENBHBIX YUCEI IS
pelleHus MPaKTUYECKUX 3a7a4 U MPeCTaBICHUs JaHHbBIX
OnepupoBaTh MOHATUSMH: CHHYC, KOCHHYC W TaHTEHC IMPOU3BOJIBHOTO
1.5 yrila; WCIOJIb30BaTh 3alMCh MPOU3BOJBHOTO YIyla 4epe3 oOpaTHBIC
TPUTOHOMETPHUYECKUE (DYHKIHH
2 YpaBHEHUs 1 HEPABEHCTBA
OnepupoBaTh MOHATUAMHU: TOXKIECTBO, YpaBHEHUE, HEPABEHCTBO, LIEIIOE,
2.1 panroHaIbHOE, UppaliOHATIBLHOE ypaBHEHHE, HEpaBEHCTBO,
TPUTOHOMETPUUYECKOE YPABHEHUE
29 BeimonHATE  TpeoOpa3oBaHUsl TPUTOHOMETPHUECKUX BBIPAKCHUH W
' pemaTh TPUTOHOMETPHUYECKIE YPAaBHEHHS
BeinonHATe mpeoOpa3oBaHus LENbIX, PAMOHANBHBIX U UPPAllMOHATBHBIX
2.3 BBIDQKEHUII W peliaTh OCHOBHBIC THUIBI IIENBIX, PAllMOHAIBHBIX H
UppaIMOHATIFHBIX YPAaBHEHHUI U HEPABEHCTB
54 [TpuMeHATh ypaBHEHUS M HEPAaBEHCTBA JUIS PEIICHUS MaTeMaTHYeCKUX
' 3aj1a4 M 3a/1a4 U3 Pa3IM4HbIX 00JIacTel HAyKu U peabHOU )KU3HU
MonenupoBaTh peajbHblE CUTyallUd Ha s3bIKe aureOpbl, COCTaBIATH
2.5 BBIp)KEHUS, ypaBHEHUS, HEPABEHCTBA 110 YCIOBUIO 33JauH, UCCIIEI0BATh
MOCTPOCHHBIE MOJIENIM C HCIIOJIL30BAaHUEM arrapara aareopsl
3 OynHkmy 1 rpaduku




OnepupoBaTb MOHATUSAMH: (YHKIHS, CIIOCOOBI 3aJaHus (DYHKIUH,

3.1 00sacTh OmpeAeNeHuss M MHOXKECTBO 3HAaueHUW (QYHKIUH, Tpaduk
GyHKIIMH, B3aUMHO 0OpaTHbIC PyHKITUN
3.2 OnepupoBaTh MOHATHAMH: YETHOCTh M HEUYETHOCTh (QYHKIMH, HYIU
' (GYHKIUH, TPOMEKYTKH 3HAKOTIOCTOSITHCTBA
3.3 Hcnonb3oBath rpaduku GyHKIUN A1 pEIICHUST ypaBHEHHUI
34 Crpoutb W uuTath TpauKH JIUHEHHOW (QYHKUUHM, KBaJpaTHUIHON
' byHKIMY, cTeneHHON (QYHKIUU C IIeJbIM [TOKa3aTeleM
Hcnonk3oBare rpaduku GyHKIME A7 UCCICIOBAHHS TIPOIECCOB U
35 3aBUCHUMOCTEH TP pEHICHUH 3a7ad U3 APYTUX y4eOHBIX NPEIMETOB H
' peaslbHOM  JKM3HH, BBIpaXaTh (popMynamMu  3aBUCUMOCTH  MEXIY
BEJIMYUHAMU
4 Hauana marematnyeckoro aHammsa
41 OnepupoBaTh MOHSATHSIMHU: IIOCIEAOBATEILHOCTh, apupMeTHYecKas H
' reoMeTpUYecKas Iporpeccuu
OnepupoBaTh TNOHATHAMH: OECKOHEYHO YOBIBAaroIasi reoMeTpUYecKast
4.2 mporpeccusi, CyMMa OECKOHEYHO  YOBIBAarOIIEH  T'eOMETPHYECKOM
IIPOrpeccuu
4.3 3aaBaTh MOCIEA0BATEIHHOCTH PA3IUYHBIMU CIIOCOOAMHU
44 Hcnonp30Barh CBOMCTBA MMOCIEIOBATEIIBHOCTEM MW MPOrPECcCUid s
' pelleHus peaabHBIX 3a7a4 MPUKIATHOTO XapaKTepa
5 MHokecTBa U JIOTHKa
5.1 OnepupoBaTh MOHATUSMU: MHOXKECTBO, OTIEPAIIUHN HAJl MHOXKECTBAMU
Hcronp30BaTh  TEOPETUKO-MHOXKECTBEHHBIM —ammapar Uil  ONHCaHHSA
5.2 pEATbHBIX MPOTIECCOB U SBJICHHMA, PU PEIICHUH 3a/1a4 U3 JIPYTUX YIEOHBIX
PEMETOB
5.3 OnepupoBaTb  MOHATHAMU:  ONpEJEICHUE, Teopema,  CIEICTBUE,
JI0Ka3aTeJNbCTBO
11 KJIACC
Kon N
IIpoBepsiemble MpeiMeTHbIE Pe3yJIbTATHI 0CBOEHHSI OCHOBHOI
NpoBepPsIeMOro .
o0pa3oBaTe/IbHOI NPOrPaMMBbI CpeHero 001ero oopa3oBaHust
pe3yJbTara
1 Uucna u BBIYUCTIECHUS
OnepupoBaTh MOHITHSIMH: HATypallbHOE, IIEJIO€ YHCIIO; HCIIOJIb30BaTh
1.1 MPU3HAKK JIETMMOCTH LENbIX YHCEN, Pa3JIoKeHHE YhciIa Ha TPOCThIC
MHOHTEJH JUTS PEIICHUS 3a1a4
1.2 OnepupoBaTh MOHATHEM: CTEIIEHB C PAIlMOHAIFHBIM MTOKa3aTeIeM




1.3

OnepupoBaTh MOHATUSAMHU: JOTapU(pM YUCIIA, JECATUIHbIE U HATypaJIbHbIC
JorapudMbl

2.1

YpaBHEHMS U HEPABEHCTBA
[IpuMeHsATH CBOMCTBa CTENEHM [UId IIpeoOpa3oBaHUs BbIPAXKEHUH,

ONCpHUpOBATh IOHATUAMMU: IIOKA3aTCIbHOC YPABHCHUC MW HEPABCHCTBO,
p€miaTb OCHOBHBIC THUIIBI ITIOKAa3aTCIIbHBIX ypaBHeHI/Iﬁ U HCPaBCHCTB

2.2

BeimonHATe mpeoOpa3oBaHusl BBIPAKECHUH, COJACPKALIMX JIOTapU(pMBL;
ONEepUPOBATH MOHATUSAMU: JIOTApU(PMUUECKOE YpaBHEHHE U HEPABEHCTBO;
peliaTe OCHOBHBIE TUIIBI JJOrapU(PMUUECKUX YPaBHEHHUM U HEPABEHCTB

2.3

2.4

2.5

Haxonuts penieHust npoCTEUIINX TPUTOHOMETPUYECKUX HEPABEHCTB

OnepupoBaTh MOHATUSMU: CUCTEMA JMHEHHBIX YPaBHEHUM U €€ pelICHUE;
UCIONIb30BAaTh  CUCTEMY JIMHEWHBIX  YpaBHEHMH Uil  peIICHUS
MPAKTUYECKUX 3a7a4

Haxomute  pemieHMss  OpPOCTEHIIMX  CHCTEM M COBOKYIHOCTEH
palOHaIbHBIX YPABHEHUN U HEPABEHCTB

2.6

3.1

MonenupoBaTh peajbHBIC CHUTyallUd Ha S3BIKE alreOphl, COCTABIATH
BBIPAXKEHHUSI, YPABHEHHUsI, HEPABEHCTBA U CUCTEMBI 110 YCJIOBHUIO 3aJayH,
MCCIIEIOBATh TIOCTPOCHHBIE MOJIEIIH C UCTIOIH30BAHUEM alllapara ajareOpsl

OyHkuuu u rpaguku
OnepupoBaTh TMOHSATHAMHU: TEpHOAWYECKAas (QYHKIUS, TPOMEKYTKU
MOHOTOHHOCTH ()YHKIIMH, TOUKHM IKCTpeMyMa (PyHKIMH, HauOojbllee U

HauMeHbIlee 3Ha4eHHs] QYHKIMU Ha TPOMEXKYTKE; UCIOIb30BaTh UX AJIS
uccienoBanus QyHKINU, 3aJaHHOU TrpaduKkoM

3.2

OnepupoBaTh NOHATUIAMU: FpaUKH MOKA3aTEIBHON, TOTapUPMUUECKON U
TPUTOHOMETPUUECKUX (PYHKIMN; u300paxaTb HX Ha KOOPAWHATHOU
IUIOCKOCTH Y UCIIOJIb30BATh I PEILICHUS] yPaBHEHUI U HEPABEHCTB

3.3

3.4

N300paxarb Ha KOOPAMHATHOM IUIOCKOCTH TpaQUKd JTUHEHHBIX
YpaBHEHHUH W UCHOJB30BaTh HMX Ul PEIICHUS CUCTEMbl JIMHEWHBIX
ypaBHEHUU

Hcnonb3oBate Tpapuku (QYHKIUH JUIsI HMCCIENOBAaHUS NPOLIECCOB U
3aBHUCUMOCTEH U3 IpYruX y4eOHBIX IUCLHUIUINH

Hauama MaTeMaTH4eCKOro aHajan3a

4.1

4.2

4.3

OnepupoBaTh TOHATUSIMH: HENpPEphIBHAS  (PYHKIUSA, TMPOU3BOIHAS
(GYHKIIMM, WMCHOJB30BaTh TEOMETPUUYECKUA ©  (PU3HUECKUH CMBICI
MPOU3BOAHON JIJTA PELICHHS 3a/1a4

HaxomuTh  TpOM3BOJHBIE  DJIEMEHTApHBIX  (YHKIHMH,  BBIYUCIATH
MIPOU3BOIHBIC CYMMBI, IIPOU3BEICHHS, YACTHOTO (DYHKITUI

Hcnonb30BaTh  MPOM3BOJAHYIO Ui HCCleNOBaHUS — (QyHKIMM  Ha
MOHOTOHHOCTb U 9KCTPEMYMBI, IPUMEHATh PE3yJbTaThl UCCIEIOBAHUS K
MOCTPOCHHIO IPa(hUKOB




Hcmonbs30BaTh MPOU3BOAHYIO I HAXOXKIACHUSA HAWITYYIICTO PCIICHUSA B

44 MPUKIIAIHBIX, B TOM YHCJIE COI[MAIbHO-DKOHOMUYECKHX, 3a7adax

45 OnepupoBaTh MOHATUSMH: TMEpPBOOOpa3Hasi ¥ HWHTErpal;, IOHUMATh
' reOMETPUYECKU U (PU3MUYECKHI CMBICIT HHTETpajia

46 Haxomuts mnepBooOpa3Hble 3JIEMEHTapHbIX  (QYHKUIUN, BBIYUCIATH
' uHTerpai mo ¢popmyne Herorona — JleliOnua

47 Pemate npukiagHbie 3a1a41, B TOM YHCIIE COIMATBHO-D)KOHOMUYECKOTO U

(1)I/I3I/I‘ICCKOFO XapaxkTepa, Cpe€aCTBaM MaTEMaTUYCCKOI'O aHaIn3a




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KITACC

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAHUSA

Koxa
1 Hucna u BIYUCICHUS
Pammonanbhple  umcna. OOBIKHOBEHHbIE M JE€CATHYHBIE ApoOHM, MPOLIEHTHI,
OeCKOHEeuHble  MepUoJUuYecKue  apodu.  Apudmernyeckue  Oomepauud  C
1.1  pauuoHaIBHBIMHM YHCIAMH, IPEOOPa30BaHUS YUCIOBBIX BbIpaxkeHUU. IIpumeHnenue
ApoOeil U MPOLIEHTOB JUIsl pEelIeHUs NPUKIAJHBIX 33734 U3 Pa3IM4HbIX OTpaciel
3HaHUH U PEaJbHOM KU3HU
JlelicTBUTeNnbHBIE  yMchaa.  PanMoHanpHblE W HMppalMOHAlbHBIE  YHCIA.
1.2  Apudmernueckue omnepanuu C JeHCTBUTENbHBIMH uHciaamu. [lpuGnmxéHHble
BBIUMCIICHUS], [TPaBUJIa OKPYTJICHUS, IPUKUKA U OLIEHKA Pe3yJIbTaTa BEIYUCIICHUH
Crenenp ¢ mensiM mokaszareneM. CranmaptHas ¢Gopma 3amucu JIeHCTBHTEIBHOTO
1.3  uymcna. Mcnonp3oBanue moaxosmierd (GopMbl 3alTUCH JEHCTBUTEIBHBIX YUCET LIS
peleHusl MPaKTUYECKUX 33134 U IPEJCTaBICHUS JaHHBIX
14 Apudmernueckuii KOpeHb HATypaJbHOM creneHH. J[eHCTBHsS ¢ apuMETHUECKUMHU
' KOPHSIMH HAaTypaJIbHOW CTETICHU
15 CuHyc, KOCHMHYC M TaHIEHC YHCJIOBOIO apryMeHTa. ApKCHHYC, apKKOCHHYC,
' apKTAHT€HC YUCIIOBOI'O apryMeHTa
2 VYpaBHEHUS U HEPABEHCTBA
2.1 ToxaecTBa U TOXKAECTBEHHBIE MPeoOpa3oBaHUs
99 ITpeoOpa3oBanue TPUTOHOMETPHUYECKUX BBIpQXEHUH. OcHOBHBIE
' TPUTOHOMETpHUECKUE (POPMYJIbI
93 VYpaBHeHHWe, KOpeHb ypaBHeHHs. HepaBeHCTBO, pemieHHe HepaBeHCTBAa. Meron
WHTEPBAIOB
2.4  Pemenue 1enbix U ApoOHO-PALMOHATBHBIX YPABHEHUH U HEPABEHCTB
2.5 Pemenne nppaiiMOHaNbHBIX YPaBHEHUN U HEPAaBEHCTB
2.6  PemieHue TpUrOHOMETPUYECKUX YpaBHEHHM
97 [TpumeHeHne ypaBHEHHM 1 HEPABEHCTB K PEIICHUI0 MAaTEeMAaTHUECKUX 3a/1a4 U 33124
' U3 PA3JIMYHBIX 00JIaCTeH HAYKU U peaslbHON KU3HH
3 OyHKIMH U TpaduKu
31 Oynkius, cnocoObl 3amanus QyHkiuu. I'paduk ¢yHkumu. BzaumHO oOpaTHBIE
' GyHKIUH
3.9 Ob6nacTh ompeneneHuss U MHOXECTBO 3HaueHWd ¢yHkuu. Hymu ¢yHknum.

[IpoMexyTkH 3HAKOMOCTOSIHCTBA. YETHBIE U HEUETHBIE (PyHKUINU




33 CrenenHast QyHKIUS ¢ HATYpaJIbHBIM U IIETbIM MOKa3zareneM. EE cBoiicTBa u rpaduxk.
' CgoiicTBa 1 rpaduK KOpHsI N-0i CTETICHN
3.4 Tpuronomerpuieckass OKpYyXKHOCTb, ONpEAEICHUE TPUTOHOMETPHUYECKUX (PYHKIUI
' YHCIIOBOTO apryMeHTa
4 Hauana maTremMaTiueckoro aHaiunsa
41 [TocnenoBarenbHOCTH, CHOCOOBI 3aJaHHs IOCIEAOBAaTENbHOCTEH. MOHOTOHHBIE
' [OCJIEI0BATELHOCTH
Apudmernueckass U reomMeTpuueckas Imporpeccud. beckoHeuHO yObIBarowias
4o  TEOMETPHYECKas NMPOrpeccus. CymMa OecKOHEYHO YOBIBAIOLICH TE€OMETPUYECKOM
' nporpeccun. Dopmyna CIOXKHBIX NPOLEHTOB. VICMONb30BaHWE MPOTPECCHH LIS
pelIeHus peaabHbIX 33a4 MPUKIAJIHOTO XapaKTepa
5 MHoxecTBa 1 JIOrMKa
MHoxecTBO, onepanuud HajJ MHokecTBamH. Jluarpammbr Ditnepa — Benna.
5.1 IIpumeHeHHEe TEOPETUKO-MHOXKECTBEHHOTO armmapara JUisi ONHCAaHHs pPealbHbIX
IIPOLIECCOB U SIBJICHUH, P PEILICHUH 33]a4 U3 APYTUX YUeOHBIX [IPEIMETOB
5.2 Ompenenenue, Teopema, CIeACTBUE, T0Ka3aTEIbCTBO
11 KJIACC
Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHUS
1 Hucna 1 BBIYUCICHUS
11 Hartypanbhblie u nenslie uncia. [lpu3Haku AeIMMOCTH LENbIX Yucel
1.2 CreneHsb ¢ paluoHaJIbHBIM MTOKa3areneM. CBOWCTBA CTENEHH
13 Jlorapudm uucna. /lecaTuynble U HaTypaibHbIE JOrapupMbl
2 VYpaBHEHUsI U HEPABEHCTBA
2.1 [IpeoOpa3oBaHue BBIPAXKEHHUH, COACPIKALIMX JIOTApU(MBI
99 [IpeoOpa3oBanue BRIpAKESHHN, COACPIKAIINX CTENCHH C PAI[IOHAIEHBIM
' MoKa3areyeM
2.3 [TpumMepbl TPUTOHOMETPUUECKUX HEPABEHCTB
2.4 IToka3zaTenbHblE YpaBHEHUS U HEPABEHCTBA
2.5 Jlorapudmuueckue ypaBHEHUSI 1 HEPABEHCTBA
26 Cuctembl JNHMHEHHBIX ypaBHEHUH. PerleHue NPUKIAAHBIX 337ady C IOMOIIBIO
' CUCTEMBI JINHEWHBIX YPaBHEHUU
2.7 CucTeMbl 1 COBOKYITHOCTH PAIlMOHATBHBIX YPABHEHUH W HEPABEHCTB
)8 [IpumeHeHne ypaBHEHMH, CHCTEM M HEPABEHCTB K PELICHHUI0 MaTeMaTHYEeCKHUX
' 3a]a4 ¥ 3a/1a4 U3 Pa3IMUHbIX 00JIacTel HAyKU U peabHON KU3HU
3 OyHKIMH U TpaduKu




Oynkius. [lepuoanyeckue (yHkiuu. [TpomMeXyTkM MOHOTOHHOCTH (DYHKITHH.

3.1 Makcumymbl 1 MUHUMYMBbl ¢GyHKIUH. HamOosblliee W HavMEHbIlIee 3HAYEHUE
(GYHKIIUM Ha IPOMEKYTKE

3.2 Tpuronomerpuueckue GyHKINHU, UX CBOMCTBA U rpaduku

3.3 [TokazaTenpHas u orapudmudeckas QyHKIIUN, UX CBOUCTBA U rpaduKu

3.4 Hcnonp3oBanue rpadukoB GyHKIHMHA A5 pelieHus] ypaBHEHUN 1 JIMHEHHBIX CUCTEM
Ucnons3oBanue rpadukoB (GyHKUMHA Ui HCCIEOBAaHUS  MPOILECCOB U

3.5 3aBUCHUMOCTEH, KOTOpbI€ BO3HUKAIOT NMPHU PEUICHUH 3aady U3 JPYTuX Y4eOHBIX
IIPEAMETOB U PEaIbHOM )KU3HU

4 Hauvana marematuuyeckoro ananusa

4.1 HenpepoiBable pyHKIIMN. METOA HHTEPBAIOB /IS pEIICHUS] HEPABEHCTB

4.2 [TpousBognas pyukmuu. ['eomeTpuueckuii 1 GU3NUECKUI CMBICT TPOU3BOIHON

43 [Ipon3BonHbIe 37eMEHTApHBIX (PyHKUMNA. DOpMysbl HAXOXKIEHUS IPOU3BOIHOM

' CYMMBI, IIPOU3BENICHUS U YACTHOTO (PYHKIIUI

[IpumeHeHne NPOM3BOAHONW K HCCIENOBAHUIO (PYHKIHMI HAa MOHOTOHHOCTH H

4.4 sKkcTpeMyMbl. HaxoxneHre HanOobIIero ¥ HauMeHbIIero 3Ha4eHus pyHKIUU Ha
OTpe3Ke
[IpumeneHne MpoN3BOAHON ISl HAX0XK/IEHUS! HAUTYYILIETO PEIIeHHs] B MPUKIATHBIX

4.5 3alayax, A ONpeAeNieHUuss CKOPOCTH TMpoliecca, 3aJaHHOro (HOopMymnod win
rpadgukom

4.6 [TepBooOpasnas. Tabmuia mepBooOpa3HBIX

47 WuTerpan, ero reomeTpuueckuii u Gpu3nuecKuii CMbICI. BelunciaeHne nuTerpaia mo

dbopmyne HetoTona — JleitOuuiia




IMPOBEPAEMBIE HA ETD 10 MATEMATHUKE TPEBOBAHMUS K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJILHOM
MMPOT'PAMMBI CPEJJHEI'O OBIIEI'O OBPA3OBAHUSA

Kon
NpoBePsSIeMOro
TpeOoOBaHUS

IIpoBepsiemble TPeOOBaHUS K MPEAMETHBIM Pe3yJIbTATAM OCBOCHHS
OCHOBHOI1 00pa30BaTe/IbHOI MPOrPpaMMBbI CPeIHEro 00111ero
o0pa3oBaHus

BnageHne MeromamMm JOKa3aTeNbCTB, AITOPUTMaMHU pELICHUS 3ajad;
yMeHue (GOopMyIHpOBaTh U ONEPUPOBATH IMOHATUAMHU: ONPEACICHHUE,
aKcuoma, TeOopeMa, CIEICTBHE, CBOMCTBO, IPHU3HAK, J0KA3aTEIbCTBO,
pPaBHOCHIIbHBIE (POPMYIIUPOBKH; IPUMEHSTH UX; YMEHUE (POPMYIUPOBATH
0o0paTHOE W NPOTUBOMNOJIOXKHOE YTBEPXKJIEHHUE, MPUBOIAUTH MPUMEPHI U
KOHTPIPUMEPBI, HCIIOIb30BATH METOJ MaTEeMaTUYECKOM WHIYKLHH;
IIPOBOAMTH  JOKA3aTEJIbHBIE PpACCYKICHUS IpU PpEUICHUM 3anad,
OLICHUBATh  JIOTUYECKYIO  IPABUIBHOCTb  PACCYXKACHUM; yMEHHE
OIEpUPOBATH MOHATUAMH: MHOKECTBO, IOAMHOXECTBO, OIEpPALMU Haj
MHOXECTBAMHU; yMEHHE MCIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN
annapar AJIs ONMCAaHUs PEAJIbHBIX IIPOLECCOB U SIBJICHUH U NIPU PELICHUH
3aJa4, B TOM 4HCI€ M3 JAPYruX Y4eOHBIX MPEIMETOB; YMEHHE
OINIEepUpOBATH MOHATHAMHU: Tpad, CBA3HBIN rpad, n1epeBo, LUK, rpad Ha
IUIOCKOCTH; YMEHHME 3aJaBaTh U OIHUCHIBaTh TIpadbl pa3IMuHBIMU

CHOCO6aMI/I; HCIIOJIb30BATh rpa(bLI ITIpU pCUICHUU 3aaa4

VYMeHue onepupoBaTh NOHATHUAMHU: HaTypaJbHOE YMCIIO, LEJI0E YHCIIO,
CTENEHb C LEIbIM IT0Ka3aTeNleM, KOPeHb HaTypaJlbHOM CTENEHH, CTEIEHb
C palMOHAIbHBIM  IIOKAa3aTeleM, CTENeHb C  JCHCTBUTEIBHBIM
nokasareiaeM, JorapuMm yuciaa, CHHYC, KOCHHYC U  TaHIECHC
IPOM3BOJILHOIO 4YHCJA, OCTATOK I10 MOAYJIIO, PAallMOHAIBHOE YHUCIIO,
UppallMOHAIBHOE  YHUCIO,  MHOXECTBAa  HATypalbHBIX,  IIEJIbIX,
paloHaIbHBIX, JEHCTBUTENBHBIX YMCEI; YMEHUE MCIOJIb30BaTh
NPU3HAKU JICIMMOCTH, HAaUMEHbBIIUI OOIIMI JeauTeNnb U HauMEHbIee
oOuiee KkpaTHOe, aropuT™ EBKiIMA MpU pelieHny 3a/1a4; 3HAKOMCTBO C
pa3IMYHBIMM  TO3ULMOHHBIMH  CHUCTEMAMM  CUMCIIEHUS; YMEHHE
BBITNIOJHATh BBIUMCIIEHHE 3HAUYE€HUN U MpeoOpa3oBaHUsl BBIPAKEHUH CO
CTENeHsAMHU U JorapudmMamu, npeoOpa3oBaHUs JPOOHO-palMOHATIBHBIX

BBIPDAKECHHI; YMEHHE ONEPHUPOBATH IMOHATHUSAMH: IOCIIEIOBATEIbHOCTD,




apudMeTHIecKas mporpeccus, reoMeTpruIecKas porpeccus, 0eCKOHEYHO
yObIBaroIasi  reoMeTpuyeckass  IMpOrpeccus; yMEHHE  3a/aBaTb
MOCJIEIOBATEIBHOCTH, B TOM YHUCIIE C TIOMOIIBIO PEKYPPEHTHBIX (OPMYIL;
YMEHHUE ONEepUpPOBaTh MOHATHUAMM: KOMIUIEKCHOE YHMCIIO, CONPSKEHHbIE
KOMILJIEKCHBIE YHCIIa, MOAYJb M apryMEHT KOMIUIEKCHOTO yHcia, popma
3allMCH KOMIUIEKCHBIX 4ucell (reoMeTpuyeckas, TPUrOHOMETpHUecKas U
anreOpanyeckas); yMeThb INPOU3ZBOAMTH apuU(PMETUUYECKHE ICUCTBUS C
KOMIUIEKCHBIMU ~ YMCJIaMH; TPUBOJUTH IPUMEPBl  HMCIIOJIb30BaHMS
KOMIUIEKCHBIX YMCEJI; ONEPUPOBATH MOHATUSAMHU: MaTpuua 2x2 u 3x3,

OnpeaAcCIMTECIIb MaTPHUIIbI, FCOMeTpI/I‘ICCKI/Iﬁ CMBICJI OIIPCACIINTEIIA

YMeHue onepupoBaTh MOHATUSAMU: PALMOHAIBHBIC, WPPALMOHAJIBHBIC,
[IOKa3aTelbHbIE, CTENEHHbIE, Jorapu(pmMuueckue, TPUTOHOMETPUUECKHE
YpPaBHEHUs U HEPABEHCTBA, HUX CHUCTEMbI; YMEHHME OIEPUPOBATH
MOHSTUSIMU: TOXJIECTBO, TOKJIECTBEHHOE IPeoOpa3oBaHUE, YpaBHEHHE,
HEPAaBEHCTBO, CUCTEMAa YpPAaBHEHUH M HEPABEHCTB, PaBHOCHJIBHOCTH
YPAaBHEHUI, HEPAaBEHCTB M CHUCTEM; YMEHHE pelarb YypaBHEHUS,
HEPaBEHCTBA U CHUCTEMBI C IIOMOILBI pa3JIMYHBIX MPHUEMOB; pEIIAThH
YPAaBHEHUs, HEPABEHCTBA M CHUCTEMBI C IapaMeTpOM; NPHUMEHSATh
YPaBHEHUs, HEPABEHCTBA, UX CUCTEMBI JUIA PELICHHUS MAaTEeMaTUYECKUX

3a]a4 U 3a]1a4 U3 pa3Iu4HbIX 00JaCTe HayKu U pealbHOM KU3HU

YMeHue omnepupoBarth MOHATHUSAMHU: (yHKUUSA, YETHOCTh (YHKIUH,
HNEPUOJIMYHOCTh (YHKIIMH, OIPaHMYCHHOCTbh (DYHKIIMH, MOHOTOHHOCTb
GyHKIMH, dKCTpeMyM (DyHKIMU, HauOOJIbllIee ¥ HaMMEHbIIIee 3HAUCHUs
(GyHKLIMU Ha IPOMEXYTKE, HelIpepbIBHAS (YHKIMS, aCUMIITOTHI rpaduka
GyHKIMM, 1iepBasi U BTOpasi MPoU3BOIHAs (QYHKIUU, TE€OMETPUUECKUNA U
¢u3nyeckuif CMBICI TPOM3BOJHON, IepBooOpa3Hasi, ONpenenEHHbINR
UHTETpall; YMEHHE HaXOAUTh aCUMITOTHI rpaduka (QyHKIUH; yMEHHE
BBIUMCIIATh INPOU3BOAHBIE CYMMBI, IIPOM3BENEHHUS, YaCTHOIO H
KOMIIO3UIIMN (YHKIMH, HAXOJUTh YpaBHEHHE KacaTelbHOW K rpaduxy
(GyHKIMY; YMEHHE HaXOAUTh MPOU3BOAHBIE AJIEMEHTAPHBIX (DYHKIIMIA;
YMEHHE HCIONb30BaTh MPOU3BOAHYIO Ul HCCIeIoBaHUS (DYHKIUH,
HaXOJUTh HauWOOJbIINE W HAMMEHBIIWE 3HaueHUs (DYHKIUI; CTpPOUTH
rpauKu MHOTOYJICHOB C MCIIOJIb30BAaHHEM ariapaTa MaTeMaTHu4ecKoro
aHaJINW3a; NPUMEHITh NPOU3BOJHYIO MJI HAXOXKIEHUS HaWIy4Ilero
pelieHusl B NMPUKIAIHBIX, B TOM YHUCIE COLUAIbHO-DKOHOMHYECKUX M

(I)I/I3I/I‘-ICCI(I/IX 3agadax; HaXOAUTh IIoImaanu U 00BEMBI q)Hpr C IIOMOIIIBIO




HUHTCrpaia, NpuBOAUTL NPUMCPbBI MATCMATHYCCKOI0O MOACIIMPOBAHUSA C

MOMOIIbI0 Au(depeHITnaTbHBIX YPaBHECHUI

VYMeHue omnepupoBarh MNOHATHAMM: rpaduk (yHKUMH, oOOpaTHas
¢byHKIMsA, KOMIO3UIMA (YHKIMN, JTUHEWHas (QYHKUUS, KBaJpaTUdHAs
byHKIHS, panmoHanbHas byHKIHS, CTeIeHHas byHKIIHS,
TPUTOHOMETpUYECKHE  (YHKUIUH, OOpaTHbIE TPUTOHOMETPHUYECKHE
GyHKLIMU, TOKa3aTesnbHas M Jiorapupmuyeckas (yHKIMH; YyMEHUE
CTpOUTH TpauKH U3yYEHHBIX (YHKUIUH, BBIIOIHATH MPEOOpa3OBaHUS
rpaguKoB (PYHKIUH, HCIOIB30BATh I'PAPUKH JUIsl U3YYEHUS IPOLIECCOB U
3aBUCUMOCTEH, MPH PELICHUHU 3a[ad U3 APYIHX y4eOHBIX NMPEIMETOB U
3ajjay U3 peasIbHOM JKMU3HU; BBIPAXaTh (POPMyJIaMU 3aBUCUMOCTH MEXIY
BEJIMYMHAMU; HCIIOJIb30BATh CBOMCTBA U IpadMKu (DYHKIHIA AJIS peTeHHs
yYpaBHEHMH, HEpaBEHCTB M 3ajady C IapaMeTpaMu; H300paxarb Ha
KOOPJMHATHOM IUNIOCKOCTH MHO>KECTBA PELICHUI YPAaBHEHH, HEPAaBEHCTB

Hn UX CUCTEM

VYMeHue pemiaTh TEKCTOBBIE 3aJjaud pa3HbIX THUIOB (B TOM YHMCIIE HA
IPOICHTHI, JI0JIM M YacTH, Ha JIBUXKEHHE, paboTy, CTOMMOCTh TOBApPOB M
yCIIyT, HAJIOTH, 3aJ1a4i U3 00JaCTH YIpaBJICHUS JIUYHBIMU U CEMEHHBIMU
(uHaHCaMM); COCTaBJISATh BBIPAKEHUS, YpaBHEHMs, HEPABEHCTBA U HX
CUCTEMBI 0 YCIIOBHIO 3aJayH, MCCIENOBAaTh IIOJYYCHHOE DPEILICHUE U
OLICHMBATh IPaBJONOJOOHOCTh PE3yJIbTAaTOB;, YMEHHE MOJEINPOBATH
pealbHBIE CUTyallud Ha SA3BIKE MATEMAaTUKH; COCTAaBIATH BBIPAXKCHMS,
YPAaBHEHUs, HEPABEHCTBA M MX CHUCTEMBbl 110 YCJIOBHIO 33J]1a4H,
UCCIIEN0BATh IIOCTPOCHHBIE MOJENM C MCIOIb30BAHUEM ammapara

anredpbl, UHTEPIPETUPOBATH MOTYUEHHBIN PE3yabTAT

YMeHue onepupoBaTh MOHATHAMU: cpesiHee apu(pMeTHIecKoe, MeInaHa,
HauOoJIbIlIee U HAUMEHbIIIEE 3HAUECHHUS, pa3Max, TUCIEPCUsl, CTAaHJapTHOE
OTKJIOHEHUE YHCIIOBOrO HabOpa; yMEHUE U3BJIEKAaTh, UHTEPIIPETUPOBATD
nH(opMaIrIo, TPEACTABICHHYIO B TA0IHIIAX, HA TUarpaMmax, rpadukax,
OTpaXKaroIlyI0 CBOICTBA pEaJIbHBIX IIPOLIECCOB U SIBICHUI; IPEJICTABIIST
uH(pOpMALIMI0O C TOMOUIbIO TabnMll M JAWarpaMM; HCCIIEIOBaTh
CTaTUCTHYECKUE JIaHHBIC, B TOM YHCIE C NPUMEHEHHEM IpapUuecKux
METO/IOB U JIEKTPOHHBIX CPECTB; Ipa)UUeCKHU UCCIEI0BATh COBMECTHBIE
HaOJIOZIGHUsT C TIOMOIIBIO JUarpaMM pacCeUBaHUs M JUHEHHOM

perpeccuu




YMeHue onepupoBarh IOHATHUAMM: CIIY4alHBIM ONBIT U CIIy4yalHOE
COOBITHE, BEPOATHOCTh CIIy4allHOrO COOBITUS; YMEHHE BBIYUCIIATH
BEPOSTHOCTh C HCIIOJIb30BAaHUEM TIpadUuecKuX MeETOJO0B; MPUMEHSThH
(GopMynbl CIOXKEHHUS M YMHOXKEHUS BEpOSITHOCTEH, (popMyiny MOJHOH
BEPOSATHOCTH, (hopmyny beprymim, komOuHaTopHbIe HaKThl U HOPMYIIBI;
OLIEHUBATb BEPOSITHOCTH PEAIbHBIX COOBITHH; yMEHHE OIEepUpPOBATh
NOHATUSMH: CIy4aiiHasi BeJIMYMHA, paclpelesieHue BEepOATHOCTEH,
MaTeMaTHYeCKOe OKUAAHUE, IUCIEPCHUs M CTaHJIApTHOE OTKJIOHEHHE
CIlyualiHOW BEJIMYMHBI, (YHKIUH paclpelneseHuss | IJIOTHOCTH
PaBHOMEPHOTO, II0Ka3aTeJbHOTO W HOPMAIbHOIO paclpeesIeHuil;
YMEHHE HCIIONb30BaTh CBOWCTBA M3YYEHHBIX pacClpeleNeHudl Ui
peleHus 3a7ay; 3HAKOMCTBO C IOHATHSAMM: 3aKOH OOJBIIMX YHCEl,
METOABI BBIOOPOYHBIX HCCIIEJOBAHUI; yMEHHE NPUBOJIUTH IPUMEPHI
HPOSIBJICHUS. 3aKOHA OOJBIIMX YHUCENI B MPHUPOJIHBIX M OOLIECTBEHHBIX
SIBJICHHUSX; YMEHHUE ONEPUPOBATh MOHATHIMH: COUETaHUE, TIEPECTaHOBKA,
YHUCIO COYETAaHUHM, YUCIIO IepecTaHOBOK; OuMHOM HbroTOHA; ymeHue
IPUMEHATh KOMOWHATOPHBIEC (DaKThI M PACCYKICHUS JJISl pEIICHUS 3a/1a4;
OLICHUBAaTb  BEPOSATHOCTH  peajbHBIX  COOBITUH; COCTaBJISATh

BEPOSITHOCTHYIO MOJIEJIb U UHTEPIPETUPOBATH NIOJYYCHHBIA PE3YIIbTAT

YMeHue onepupoBaTh IOHATHUAMM: TOYKa, NpsMasi, IJIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYMHA YIVIA, IUIOCKHHM Yrod,
JBYI'PAaHHBIA yroJI, TPEXTPAHHBIM YroJ, CKPEUIMBAIOIIHUECS IpPsMBIE,
MapaJuIeJIbHOCTh U MEPIEHIUKYIISPHOCTD MPSAMBIX U IIJIOCKOCTEH, yrou
MEXIY HPSAMBIMH, YIoJl MEXAY IPSIMOM M IIJIOCKOCTBIO, YTOJI MEXIY
IIJIOCKOCTSIMU, PACCTOSIHUE OT TOYKH JI0 IUIOCKOCTH, PACCTOSHUE MEXKIY
IIPSIMBIMH, PACCTOSIHUE MEKy TNIOCKOCTSMH; YMEHUE UCIIOJIB30BaTh IIPU
pelIeHUH 3a7a4y U3y4eHHbIe (akThl U TEOPEMbl IUIAHUMETPHH; YMEHUE
OLICHMBAaTh pa3Mepbl OOBEKTOB OKPYXKAIOLIEro MHUpPA; CTPOUTH
MaTE€MaTU4YeCKUEe MOJCIHA C IIOMOIIbI0 T€OMETPUYECKUX IOHATUU H

BCJIMYHMH, PCIIATh CBA3AHHBIC C HUMHU MPAKTHYCCKUEC 3a1a4YNn
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YMeHue onepupoBaTh MOHATUSAMU: IUIOMIAAL QUTYpbl, 00BEM QUTYDHI,
MHOTOTPaHHMK, ITPaBWJIbHBIII MHOTOTPaHHUK, CEYEHHE MHOIOTPAHHHUKA,
Ky0, mapajmienenune]n, npu3sMa, NuUpamuja, ¢urypa M MOBEPXHOCTb
BpallleHHs, UWIMHAP, KOHYC, 1ap, cdepa, miomanb chepsl, IIOmaab
MOBEPXHOCTU MNHPaMUbl, MPU3MBI, KOHYyCa, IWIMHApA, 00BEM KyoOa,

NpsAMOYTOJIBHOTO TMapaJuICIICTIMIICAd, THPaMHAbI, MPU3MbI, HOUJIMHIApPA,




KOHYCa, Iapa, pa3BépTKa MOBEPXHOCTH, CEUEHUS KOHYCa M IMIMHIpA,
napajulelbHbIe OCH WJIM OCHOBAaHMIO, CEUCHHE INapa, IUIOCKOCTh,
Kacamomasacs cdepsl, IMWINHIPA, KOHYCa; yYMEHHE CTPOUTh CEUCHUE
MHOTOTPaHHHKA, H300pa’kaTh MHOTOTPAHHHUKH, GUTYPHI U TTOBEPXHOCTH
BPAILCHUS, UX CEUYCHHS, B TOM YHUCIIE C TOMOIIBIO AJIEKTPOHHBIX CPEICTB;
yMEHHE MPUMEHSTh CBOHCTBA F€OMETPUUYECKUX (UTYpP, CAMOCTOSATEIHHO
(bopMyIHpOBaTH ONpPEACICHUS U3y4aeMbIX (UTyp, BBIIBUTATh TUIIOTE3bI
O CBOWCTBax M NMpPHU3HAKaX 'e€OMETPUYECKUX (HUTYp, 0OOCHOBHIBATH WU
ONpoBepraTh HMX; yMEHHE TMPOBOAMUTH Kiaccu(ukanmuo ¢Guryp mo
Pa3IUYHBIM TPHU3HAKAM, BBIIOJHATH HEOOXOIMMBIC JOTIOJHHUTEIbHBIC

MOCTPOCHUS
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YMeHue omnepupoBaTh IOHATHUSMHU: JIBUKEHHE B MPOCTPAHCTBE,
napajuieNIbHbIA MMEPEHOC, CUMMETPHUS Ha TUIOCKOCTH U B IPOCTPAHCTBE,
[OBOPOT, IMpeoOpa3oBaHUE MOAO0OMS, IOJ0OHBIE (UTYpBI; YyMEHHE
pacrio3HaBaTh paBHbBIC U MOJOOHBIC (UTYpHI, B TOM YHCJIEC B MPHUPOJIE,
UCKYCCTBE, apXHUTEKType; HCIOJIh30BATH T€OMETPUYECKUE OTHOIICHHUS
NIPU PEIICHHUH 33]1a9; HAXOAUTh FTEOMETPUICCKUE BEIIMYUHBI (JJTMHA, YTOJI,
oMb, 00BEM) IPU PEHICHUH 33/1a4 U3 IPYTUX y4€OHBIX IPEIMETOB U
U3 PEATbHOW KM3HM, YMEHHE BBIUUCIATH TCOMETPUYECCKHUE BEIUYHUHBI
(mHa, yroi, IUIOMAAb, 0O0BEM, IJIOMIAIh MOBEPXHOCTH), WCHOIB3Ys
u3ydeHHbIE (POPMYIIBI U METO/BI, B TOM YHCIE: IUIOMIA/b TOBEPXHOCTH
MAPaMHJIbI, TIPU3MBI, KOHYCA, IIWIMH]IPA, TUIOMAas cephl; 00bEM KyOa,
OpsSIMOYTOJIBHOTO Mapajjiesenunena, MUpaMHUIbl, MPHU3MBIL, IMIHHIPA,

KOHYCa, I1apa; yMEHHE HaXOAUTh OTHOIIIEHHE 00BbEMOB MOJOOHBIX (DUTYDP
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YMeHue onepupoBaTh MOHATUSMU: MPSIMOYTOJIbHAS CUCTEMa KOOPUHAT,
BEKTOp, KOOPJMHATHI TOYKH, KOOPAMHATBI BEKTOpPA, CyMMa BEKTOPOB,
MIPOM3BE/ICHNE BEKTOpa Ha 4YHCIIO, pa3jiokKEeHHE BEKTopa Mo Oasucy,
CKAJIIPHOE TMPOU3BEACHUE, BEKTOPHOE IMPOU3BEIICHUE, YroJl MEXIY
BEKTOPAaMHU; YMEHHUE HCIIOIh30BATh BEKTOPHBIA U KOOPJIUHATHBIA METO]I
JUISL pelIeHHs TEeOMETPUYECKHX 3alad H 3adad APYTUx y4eOHBIX

IIPEAMETOB

13

YMenue BBI6I/IpaTB HO,[[XO,[[SIIJ_[I/Iﬁ MCTOH JIA PCUHICHUA 3aJaydu;
INOHUMAaHHUEC 3HAYUMOCTH MATEMATUKKW B H3YYCHUU IIPUPOAHBIX H
06H.[CCTB€HHLIX nponeccoB HBHGHHﬁ; YMCHUC  pacCliO3HABATH

IMPOABJICHUEC 3aKOHOB MAaTEMATUKNW B HCKYCCTBEC, YMCHHC IIPUBOANTH




IIpUMEPBl  MATEMaTUYECKUX OTKPBITMM pPOCCUHCKOM UM  MHUPOBOU

MaTeMaTU4YECKON HAyKH




INEPEYEHDb 2JIEMEHTOB COAEP KAHUA, IIPOBEPAEMBIX HA EI'D

1O MATEMATHUKE

Kon IIpoBepsieMblii 3JIeMeHT cOAepPKAHUA
1 Uwucna v BBIYUCICHUS

11 Harypanbhblie u nensie uncia. [lpu3Haku AeTMMOCTH HENbIX YUCel

12 Paunonaneubie uuciaa. OOBIKHOBEHHBIE M JECATUYHBIE JPOOH, TPOIEHTHI,
' OeCKOHEeUHbIE TIEPUOUUECKUE IPOOH

13 Apudmernieckuil KOpeHb HaTypalbHOH creneHu. JefdcTBus ¢ apuMeTHIeCKUMU
' KOPHSIMH HAaTypAJIbHOM CTEIIEHU

14 Crenenp ¢ menbiM mokazateneM. CTenmeHb C PpalMOHAIBHBIM ITOKA3aTeeM.
' CBolicTBa CTENEHU

15 CuHyc, KOCHHYC W TaHTEHC YHWCIOBOIO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' apKTAHT'€HC YMCIIOBOI'O apryMeHTa

1.6 Jlorapudm umcna. JlecaTUUHbIE U HATYypaJIbHBIE JTOrapH(pMbI

JlelicTBuTenbHble uucia. ApudpMmeTuyeckue onepanuuu ¢ JAeHCTBUTEIbHBIMU
1.7 yuciaamy. [lpuOmkE€HHbBIE BBIYMCICHUS, NpaBUJIa OKPYIJIEHUS, NPUKHIKA U
OIICHKA PE3yJIbTaTa BbIYMCICHHI

1.8 [IpeoOpa3oBanue BeIpaKEHUN

1.9 KomriekcHble uncia
2 VpaBHEHHS M HEPABEHCTBA

2.1 Lenbie u 1poOHO-paIOHAIEHBIC YPAaBHEHUS

2.2 WppatmonanbHble ypaBHEHUS

2.3 Tpuronomerpuueckue ypaBHEHUS

2.4 [Toka3zaTenbHble U JOrapuPMHUUECKUE YPAaBHEHUS

2.5 Lenbie u 1poOHO-paIIOHAIbHBIE HEPABEHCTBA

2.6 HppanmonanbHble HEpaBEHCTBA

2.7 [Toka3zaTenbHble U JOrapuPMHUUECKHE HEPABEHCTBA

2.8 Tpuronomerpuueckrue HepaBeHCTBA

2.9 CucreMbl U COBOKYITHOCTH YpaBHEHUHN U HEPABEHCTB

2.10 VYpaBHEeHMsI, HEpABEHCTBA U CUCTEMBI C TapaMeTpaMu

2.11 Marpwuia cucTeMbl THHEHHBIX ypaBHEHHA. OTpeieuTe b MaTPUIIBI
3 OyHKIMY U TpaPuKH




Oynkius, crocodsl 3axanus GyHkuuu. ['padpuk ¢yHkuuu. BzaumHO oOparHbIe

3 ¢ynkuuu. YétHeie u Heu€THBIe QyHKIMU. [lepuoauueckue GpyHKIHHN
OOnacte ompeneneHus: U MHOXKECTBO 3HaueHuil ¢ynkumu. Hymu QyHKImm.
3. [IpomMexxyTku  3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH  (DYHKLHMH.
' Maxkcumymbl 1 MUHUMYMbI (QyHKIuH. HamOosbliee M HauMeHblIee 3Hau€HHE
(GYHKLIMU Ha IPOMEXYTKE
33 CreneHHass (yHKUUS C HaTypaJbHBIM M IIeJIbIM IOKa3areneM. EE cBolicTBa u
' rpaduk. CBoiicTBa 1 rpaduK KOpHS N-Oi CTETICHH
3.4 Tpuronomerpuueckue GyHKINHU, UX CBOMCTBA U rpaduku
3.5 [Toka3zarenbHas u orapudmMudeckas GyHKINU, KX CBOHCTBA U TpaduKH
36 Touku paspeiBa. AcumntoTsl rpadukoB ¢ynkuuid. CpoiicTBa (QyHKIUH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 IlocnenoBaTeabHOCTH, CIOCOOBI 3aJaHKs IOCIEI0BATEILHOCTEH
3.8 Apudmerndaeckas u reomeTprueckas nporpeccun. @opmyia CI0KHBIX MTPOIEHTOB
4 Hauana maTremMaTiaeckoro aHaimsa
4.1 [MpousBoanas Gpyukumu. [Ipor3BoaHbIE YIEMEHTAPHBIX (YHKIHNA
[IpuMeHeHre NPOU3BOAHOM K HCCIENOBaHUIO (YHKUMHA Ha MOHOTOHHOCTh H
4.2 aKcTpeMyMbl. HaxosxieHre HanOobIero 1 HaMMEHbBIIETO 3HaYeHHs (PyHKINU Ha
OTpe3Ke
4.3 [TepBooOpasnas. MuaTerpan
5 MHoecTBa 1 JIOTUKA
5.1 MHoOxecTBO, onepaiuu HajJ MHOKecTBamMH. J{narpammel Ditepa — Benna
5.2 Jloruka
6 BeposiTHOCTB 1 cTaTHCTHKA
6.1 OnucarenpHasi CTaTUCTUKA
6.2 BepositHOCTB
6.3 KombunaTtopuka
7 CeomeTpust
7.1 @urypsl Ha IMIO0CKOCTH
7.2 [IpsiMble U MIIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpanHuku
7.4 Tema v MOBEpXHOCTH BpaIeHUS
7.5 Koopaunats! 1 BEKTOpBI




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* Maremaruka. Anredpa u Hayaia Matemarudeckoro aHanmsa; 10 kiacc.
yrayosnernHoe ooydyenue Mepaisik A.I'., Homuporckuii JI.A., [Tonskos B.M.;
nox peaakuuei [ogonsckoro B.E. O0uiecTBo ¢ orpaHu4eHHON
OTBETCTBEHHOCTHIO M3narensckuii nentp « BEHTAHA-I'PADy;
AxmmonepHoe o6mectBo «M3marensctBo «lIpocBemenney, 2024

* Maremaruka. Anredpa u Hayana MaTemMaTudeckoro aHanmsa; 11 kiacc.
yrayosnenHoe o0yyenue Mepaisik A.I'., Homupogckuii JI.A., [Tonskos B.M.;
non pepakiueit [logonasckoro B.E. O6miecTBo ¢ orpaHuyeHHOM
OTBeTCTBEHHOCTBIO M3narensckuii nentp « BEHTAHA-T'PADy;
AxmmonepHoe o6mectBo «M3marensctBo «lIpocBemenney, 2024

METOAUYECKHUE MATEPHUAJIBI IUISA YUUTEJIA

-IloypouHoe miannpoBaHue K yueOHUKy: AnreOpa u Hayajga MaTeMaTHYECKOTO
ananm3a; 10 kimacc. yrioy6iaenHoe ooyuenne Mepsisk A.I'., HomupoBckumii
J.A., ITonsikoB B.M.; mox penakiueit [logonasckoro B.E. O6miectBo ¢
OTPaHUYECHHON OTBETCTBEHHOCTHIO M3naTensckuil nentp «BEHTAHA-
['PA®Dy»; AkninonepHoe obmiectBo «M3narensctBo «IIpocBemenney, 2024
-IToypouHoe miannpoBaHue K yaeOHUKy: AsnreOpa u Hayajga MaTeMaTHYeCKOTO
ananuza; 11 kimacc. yrny6inennoe ooyuenue Mep3isik A.l'., HomupoBckuii
LA, ITonsikoB B.M.; mox penakuueit [lononasckoro B.E. O0miectBo ¢
OTpaHUYECHHOW O0TBETCTBEHHOCTHIO M3naTensckuil neHtp «BEHTAHA-
I'PA®Dy»; AknimonepHoe obmecTBo «M3narenscTBo «IIpocBemenney, 2024

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET

OdurumManbHbIN AEMOHCTPALMOHHbIV BapuaHT EM'3 no maTtemaTunke

https://fipi.ru/oge/otkrytyy-bank-zadaniy-oge#!/tab/173942232-2

E3-2025: 3a4aHU1A, OTBETHI, peLueHuUs

E3-2025: 3a4aHU1A, OTBETHI, peLueHuUs

https://fipi.ru/oge/otkrytyy-bank-zadaniy-oge#!/tab/173942232-2
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