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MNOACHUTEJBHASA 3AIINCKA

VYuebnsiii kKypc «AnreOpa M Hayajga MaTEMaTUYECKOTO aHAIIU3a» SIBISETCS
OTHUM W3 HamOoJiee 3HAYMMBIX B TPOTpaMMe cpeaHero oOmiero oOpa3oBaHWs,
MTOCKOJIBKY, C OJIHOM CTOPOHBI, OH OOECTeUMBACT MHCTPYMEHTAJIbHYIO 0a3y IS
W3YYCHUSI 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
TUCIMIUIMH. B paMkax maHHOTO y4eOHOro Kypca oOydaromiuecss OBJIaJI€BaOT
YHUBEPCATBHBIM SI3IKOM COBPEMEHHON HayKH, KOTopas (OpMYIUPYET CBOU
JOCTHKEHUSI B MaTEMaTHYECKOM opMme.

VYuebHblli Kypc anreOpsl M Havajl MaTeMaTHYECKOro aHallh3a 3aKja/IbIBaeT
OCHOBY JIJIsi YCIICIIHOTO OBJIAJICHUS 3aKOHAMU (PU3UKH, XUMHUHU, OHUOJIOTHH,
MMOHMMAHUSI OCHOBHBIX TCHJICHIIUN Pa3BUTHS YKOHOMUKHU U OOIIECTBEHHOM JKU3HHU,
MO3BOJIIET OPUEHTUPOBATHCSI B COBPEMEHHBIX IUMPPOBBIX M KOMIBIOTEPHBIX
TEXHOJIOTUSIX, YBEPEHHO HCIOJIb30BaTh UX JUIsl JalbHEHIIEro oOpa3oBaHUS U B
MOBCEHEBHOM XU3HU. B TO ke Bpemsi OBJaJieHHE aOCTPAKTHBIMHU M JIOTHUYECKHU
CTPOTUMH KOHCTPYKIHUSIMU aireOpbl M MaTEMaTUYECKOTO aHajiu3a pa3BUBAECT
YMEHHUE HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTHHHOCTb, JOKa3bIBaTh
YTBEPKIEHHUS C TTOMOIIBI0O UHAYKIIUU U PACCYXKIATh JNEAYKTUBHO, UCIOJIb30BATh
00001lIeHHEe W KOHKPETH3allhi0, a0CTparupoBaHWE U AaHAJOTUI0, (HOopMHUpPYET
KPEAaTHUBHOE U KPUTUUYECKOE MBIILICHUE.

B xoxe u3yuyeHusi yueOHOro kypca «Ainredpa ¥ Hayalla MaTeMaTHYECKOTO
aHajau3a» oOydYarolluecs IMOJy4YaroT HOBBIM OMBIT PEIICHUS MPUKIAAHBIX 3ajad,
CaMOCTOSITEJILHOTO TMOCTPOEHUS MATEMAaTUYECKUX MOJIENIEd peajbHbIX CUTYAIlUH,
UHTEpPIpPETAlUN  TOJYYEHHBIX  PEUIEHUH, 3HAKOMATCS C  OpUMEpaMu
MaTeMaTUYECKUX 3aKOHOMEPHOCTEH B NPUPOJE, HAYKE U MCKYCCTBE, C
BBIJIAIOIIMMUCS MAaTEMAaTUYECKUMU OTKPBITUSIMH U UX aBTOPAMH.

VYyeOHblld Kypc 00J1aaeT 3HAYUTENbHBIM BOCIHUTATEIbHBIM MOTEHIIHAIIOM,
KOTOpPBIN peanu3yeTcs Kak 4dYepe3 Y4YeOHBbId Marepuayi, CIOCOOCTBYIOIIUN
(GbOopMHPOBAHUIO HAYYHOTO MHUPOBO33PEHHS, TaK M dYepe3 crenuduxy ydeOHOM
JEATEeIIbHOCTH, TpeOyromeld MpoAOKUTEIbHON  KOHIICHTpAIllMd BHUMAaHUS,
CaMOCTOSITeJIbHOCTH, AKKYPATHOCTHU M OTBETCTBEHHOCTH 32 MOJyYSHHBIN pe3ysIbTar.

B ocHoBe MeToauku oOydeHus anreOpe U HayajiaM MaTeMaTUYeCKOro aHaIn3a
JICKUT IEATCTHOCTHBIA TPUHITUT OO yUCHHUS.

B cTpykType yuebHOTO Kypca «Anredpa 1 Hadajia MaTeMaTHIECKOTO aHATTN3a»
BBIZICJICHBI  CIIEAYIOIIME COAEpKATeIbHO-METOauYecKkue JmHuu: «Yucna u
BbIUUCTIEHUS», «DyHKIIMU U rpadukn», «YpaBHEHHUS U HepaBeHCTBay, «Hauama
MaTeMaTU4YecKoro aHanuza», «MHoxkecTBa U JIorMKa». Bce OCHOBHbIE



COJIEPKATEIBPHO-METOANYECKUE JIMHUA HW3YyYaloTCs Ha TPOTSHKCHUHU ABYX JIET
oOydJeHus Ha YPOBHE CPEIHETO 00IIero 00pa3oBaHusl, €CTECTBEHHO TOMOIHSIS IPYT
JpyTa ¥ TIOCTENEHHO HACHIIIAsCh HOBBIMHU TEMaMH U pasenaMu. JlaHHbIH yaeOHbIiH
KypC SBJSIETCS WHTETPATHBHBIM, ITOCKOJIBKY OOBEOWHSET B cebOe CoaepKaHue
HECKOJBKMX MaTeMAaTHYECKHX TUCIUILUINH, TaKUX Kak anareOpa, TPUTOHOMETPHS,
MaTeMaTHYECKUN aHaI3, TEOPHS MHOYKECTB, MaTeMaTHUYECKast JIOTUka u npyrue. [1o
Mepe TOro Kak 00ydJaroIuecs OBIAJCBaIOT BCE OoJiee MMPOKAM MATeMaTHICCKUM
amnmapaToM, y HUX IMOCJIEI0BATEIHLHO (POPMUPYETCS U COBEPIIICHCTBYETCS YMCHHE
CTPOUTh MAaTEMaTUYECKYI0 MOJCIb PEATbHOW CHUTYyalllH, MPUMEHSATH 3HAHUS,
MOJIYYCHHBIC TIPU HM3YYCHHH YYEOHOTO Kypca, ISl PEHIeHUS CaMOCTOSTEIBHO
copMyITUPOBAHHON MAaTeMaTUYECKOW 3a/la4yd, a 3aTeM HHTEPIPETUPOBATH CBOU
OTBET.

CopeprkaTenbHO-METOANYECKass JTUHUS «Uucia ¥ BBIYHCICHHS» 3aBepIiacT
(dbopMHpOBaHNE HABBIKOB MCIOJB30BaHUS JACHCTBUTEIBHBIX YHCEN, KOTOPOE OBLIO
HA4YaToO Ha YPOBHE OCHOBHOTO 00111ero oopazoBanus. Ha ypoBHe cpenHero o0uiero
oOpa3oBaHus 0co0O€ BHUMaHue  yAeisieTcss  (OPMUPOBAHMIO  HABBIKOB
palMOHANBHBIX BBIYUCIICHHUM, BKIIIOYAIOMIMX B CEO0sI MCIOJIb30BAHUE PA3IUYHBIX
dbopM 3amucy YWCIa, YMEHWE JelaTh NPHUKUIKY, BBITIONHATH MPUOIKEHHBIC
BBIYHCIICHUSI, OIICHUBATh YWCJIOBBIC BBIPAXKEHUS, padOTaTh C MAaTEeMATHUYCCKUMU
KOHCTAHTaMU. 3HAKOMble OOYy4YalOIMMMCS MHOXECTBA HATYpPaIbHBIX, IEJBIX,
pallMOHANBHBIX U JCHCTBUTEIBHBIX  YHUCEN  JIOMOJHAIOTCS  MHOKECTBOM
KOMIJIEKCHBIX YHcel. B  KakIoM H3 3THX 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
W3BJICUCHHUE KOPHSI HATypaJbHOM CTENEHW HAa MHOXECTBE KOMIIJIEKCHBIX 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 PEeaJIbHOrO0 MHpA, IIUPOKO HCIOIB3YIOTCS 0000IeHne U
KOHKpEeTU3aIHsI.

Jluaus «YpaBHEHUS M HEPABEHCTBA» PEATU3YETCS Ha MPOTSHKEHUH BCETO
oOydyeHHsT Ha YpPOBHE CpPEIHEro oOIIero o0pa3oBaHUs, MOCKOJBKY B KaXXJIOM
pasnene I[lporpaMmpl TPETyCMOTPEHO pEIICHHWE COOTBETCTBYIOIIMX 3aj1ad. B
pesynbrare OOydYaromifecss OBJAQJACBAIOT PA3IMYHBIMH METOJAMH  PEIICHUS
palMOHANBHBIX, HWPPANMOHAIBHBIX, TOKA3aTeIbHBIX, JIOTApUPMUUYCCKUX U
TPUTOHOMETPHYCCKUX YpPAaBHCHHM, HEPABECHCTB M CHCTEM, a TakKXke 3ajad,
collepKalux MmapaMeTpsl. llojlydeHHbIE YMEHHS IIMHPOKO HCIIOJIB3YIOTCS TIPH
UCCIIeNOBaHUH (DYHKIIMI ¢ TTOMOIIBIO MPOW3BOJHOM, TIPU PEIICHUH MPUKIIATHBIX



3a/lay ¥ 3a7]a4 Ha HAXOXKJEHUE HAauOOJbIINX U HAUMEHBIIUX 3HAYEHUN (QPYHKIUU.
JlanHasi conepxkaTesbHasi IMHUA BKJIIOYAET B ce0s Takke (HOpMUPOBAHUE YMEHUN
BBINIOJIHATh ~ pacy€Thl MO  ¢opMysiaM, MNpeoOpa3oBaHUs  pPalMOHAIBHBIX,
UPPANMOHATBFHBIX W TPUTOHOMETPUUYECKHX BBIPAKCHHUM, a TaKKE BBIPAKCHUH,
collepKaluX CTerneHn W Jiorapudmel. brarogaps u3ydeHuio anreOpamdecKoro
MaTepHaa IpOUCXOIUT ajdbHEeHIIIee pa3BUTHE AITOPUTMHUUYECKOTO U a0CTPAKTHOTO
MBIIICHUS 00y4aromuxcs, GOpMHUPYIOTCS HABBIKM JACAYKTHUBHBIX PaCCyKICHUH,
paboThl ¢ CHUMBOJBHBIMU (OpMaMH, TPEACTABICHUS 3aKOHOMEPHOCTEH U
3aBUCUMOCTEH B BUJIC PABEHCTB M HEPAaBEHCTB. AnrebOpa npennaraet 3G PpeKTuBHBIC
WHCTPYMCHTBI ISl PEIICHUS TMPAKTHYECKUX W ECTECTBEHHO-HAYYHBIX 3ajad,
HarJISTHO JIGMOHCTPUPYET CBOM BO3MOXHOCTH KaK SI3bIKa HAYKH.

CopepkarenbHo-MeToauYecKass JUHUA «DyHKIMM W TpaduKU» TECHO
MeperuieTaeTes ¢ JAPYTMMH JIMHUSIMH y4e0HOTO Kypca, MOCKOJBKY B KaKOM-TO
CMBICJIE 331a€T MOCJIEA0BATEIBHOCTh U3YUCHUSI MaTeprana. M3yueHne cTeneHHou,
MOKa3aTeJIbHOM, JIOrapu(PMUIECKON U TPUTOHOMETPUUYECKUX (DYHKIIUA, 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 YpaBHCHHMA W HepaBeHCTB. [Ipum 3TOM OoJblloe BHUMaHUWE
yaensercs (OPMUPOBAHUIO YMEHHsI BBIpaKaTh (POpMyJIaMU 3aBUCUMOCTH MEXKIY
pa3IMYHBIMM BEJIIMYUHAMH, HCCIENOBATh TMOJYyUYeHHbIE (YHKIUU, CTPOUTH HX
rpaduku. Marepuan 3Toil coiep>KaTeIbHOM JUHUY HAIICJICH Ha Pa3BUTHE YMEHUN U
HABBIKOB, IO3BOJIIOIINX BRIPAKATh 3aBUCUMOCTH MEXTY BETMYNHAMU B PA3TUIHON
dbopme: aHaTuTUYECKOU, Tpaduyeckoii u ciioBecHou. Ero nsyuenue cnocoOCTByeT
Pa3BUTHIO AJITOPUTMHUUYECKOTO MBIIIJIEHUS, CHOCOOHOCTH K OOOOIIEHUIO U
KOHKPETU3AINH, UCTIOJIB30BAHUIO aHATIOTHH.

ConepxxarenpHast nuHug «Hauana MareMaTuyeckoro aHaim3ay MO3BOJISIET
CYIIIECTBEHHO PACIIUPUTH KPYT KaK MAaTeMAaTHYCCKHX, TaK W MPHUKJIAJTHBIX 3aj]ad,
JOCTYITHBIX OOYYaromuMcs, TaKk KaK y HUX TOSBISICTCS BO3MOYKHOCTH CTPOWTH
rpa@uky  CIOXKHBIX (GYHKIMMA, OMPEAeNsiaTh WX HauOONbIINE W HAUMEHBIIUE
3HAUEHUS, BBIYUCITH MUIOMAAu (Guryp u oObEMBI Tel, HAXOAUTh CKOPOCTH U
YCKOpEeHHsI TipoiieccoB. JlaHHasi comep)katelbHas JIMHUS OTKPHIBAET HOBBIC
BO3MOYKHOCTH TIOCTPOCHHUS MAaTeMAaTHYECKHUX MOJeNel peanbHBIX CHUTYyalluH,
MTO3BOJISET HAXOIUTh HAMITYYIIIee PEIICHUE B MPUKIIATHBIX, B TOM YHCIIE COITHATBHO-
HPKOHOMHYECKHUX, 33a/Jauyax. 3HAKOMCTBO C OCHOBAaMH MaTEMAaTHYECKOTO aHajIn3a
CIIOCOOCTBYET Pa3BUTHIO a0CTPaKTHOTO, (OPMAIbHO-JIOTHIECKOTO M KPEaTHBHOTO
MBIIIICHUS, (OPMHUPOBAHUIO YMCHHMHA pACIO3HABaTh IMPOSBICHUS 3aKOHOB
MaTEeMaTHKH B HayKe, TEXHUKE U UcKyccTBe. OOyJaronIuecs y3HAOT O BBIIAFOIIMXCS
pe3yibTaTaxX, MOJYYCHHBIX B XOJI¢ Pa3BUTHS MaTeMaTHKH Kak HayKu, U 00 WX
aBTOpax.



CopepkarenbHO-MeTOAMYECKass TUHUS «MHOXKeCTBa U JIOTHKa» BKIIOYAET B
ceOsi DJIEMEHThl TEOPUU MHOXKECTB M MaTeMaTH4ecKou JOTruku. TeopeTuko-
MHOKECTBEHHBIE MPECTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIBHOW MAaTEMATUKU
W TIpeiaraloT Han0oJiee YHUBEPCATIbHBIA SI3BIK, OOBEIUHSIONIMA BCE Pa3feiibl
MaTeMaTUKH © e¢ TPWIOKEHUN, OHU CBSA3BIBAIOT pPa3HbIE MaTEeMaTHYCCKUE
JUCUUIUIMHBL W WX TMPWIOKEHUs B eauHoe wenoe. [loaTomy BaxxHO 1aTh
BO3MOXKHOCTh OOy4aroleMycss TMOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMECHHOW MAaTEMAaTHUKH W HCIIOJIh30BaTh €TO JIJISi BBIPAKCHUS CBOMX MBICIICH.
JlpyruM BaXHBIM TPU3HAKOM MaTEMaTHKM KaK HayKd CJeAyeT IpU3HATh
CBOMCTBEHHYI0 €U CTpPOTOCTh OOOCHOBAaHUM U CIEJOBAHUE OMpPEACIEHHBIM
npaBujaM  MOCTPOCHMSI  JIOKa3aTelbCTB.  3HAKOMCTBO  C  BJEMEHTaMU
MaTEMaTUYECKOM JIOTUKH CHOCOOCTBYET Pa3BUTHIO JIOTMUECKOTO MBIIIICHUS
0Oy4JaroIMXCs, TTO3BOJIIET UM CTPOUTH CBOM PACCYKIEHHUS Ha OCHOBE JIOTHICCKUX
npaBui, POPMUPYET HABBIKK KPUTHIECCKOTO MBIIIJICHUS.

B yueObHOM Kkypce «AnreOpa W Hayajga MaTEMaTHYECKOTO aHAIM3a»
MPUCYTCTBYIOT OCHOBBI MAaTE€MaTHYECKOTO MOJICITUPOBAHMS, KOTOPHIC MPU3BAHbI
CIocoOCTBOBaTh (OPMHUPOBAHUIO HABBIKOB IOCTPOCHUS MOJIEICH peatbHBIX
CUTYyallWi, WCCIACAOBAHMS O3THX MOJENeH C TOMOIIBIO afmapara aureOpbl |
MaTEeMaTU4YeCKOTO aHajin3a, WHTEPIPETAMH TOJYyYEeHHBIX pe3yiabTaToB. Takue
3aJlaHUs BIUIETEHBI B KOXK/IBIM U3 Pa3/esioB MPOTPaMMBbI, IOCKOJBKY BECh MaTepuall
y4eOHOro Kypca IHIMPOKO HMCIIOJIB3YETCs JJIA pelieHus] MpUKIaaHbIX 3anad. [lpu
pPEIICHUM  pPEATbHBIX  TPAKTHYECKUX  3a7ad  OOydJaromiuecss  pa3BHBAIOT
HAOJFOMATeIbHOCTh, YMEHHE HaXOJWUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
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 aHATU3ay.

Ha wu3ydeHune yueOHOro kypca «AnreOpa M Hayajlla MaTEeMaTHYECKOTO
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 umcia. OOBIKHOBEHHBIE W JCCSATUYHBIE IPOOH, MPOIICHTHI,
OeckoHeuHble mepuoandeckue apodu. Ilpumenenue npobeit W MPOIEHTOB IS
peleHns NPUKIaAHbIX 3a4a4 U3 Pa3JIMYHbIX OTPACiIeH 3HAHUM U PEaIbHOM KU3HH.

[elictBuTenpHble 4nclia. PalMOHAIBHBIE W HUPPALMOHAIBHBIE YHUCIA.
Apudmernueckre  omepalMu ¢ JICWCTBUTENbHBIMU  uyuciaMd.  Moayib
JEHCTBUTENFHOTO YKCa U ero cBoicTBa. [IpuOmmkE€HHbIE BBIYUCICHUS, TTPaBHUIIa
OKPYTJIEHUs], IPUKUIKA U OLIEHKA PE3YJIbTaTa BIYMCICHUMN.

Crenenp ¢ 1nensiM  nokaszareneM. buHoM Herotona. Hcnosbe3oBanue
MOAXOSIIEH (POPMBI 3aMUCH ACUCTBUTEIBHBIX YHCEI JIJISl PEIICHHS TPAKTUYECKUX
3a7a4 ¥ IIPEACTABJICHUS JAHHBIX.

ApudmeTnuecknii KOpeHb HATYpaJIbHOM CTENIEHU U €r0 CBOMCTBA.

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

Jlorapudm uymucna. CpoiictBa mnorapudma. [leciTUuHbIE U HATypaJIbHbBIC
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. PaBHOCUIIBHBIE ypaBHEHMS W ypaBHEHHs-CleACTBUA. 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 ¢ 1ebIMu K03 P hUITMEHTaMU.
Teopema Buera.

[IpeoOpa3zoBaHus YUCIOBBIX BBIPAXKEHUM, COJIEPXKAIINUX CTENEHU U KOPHHU.

HNppaunonanbHbie YpaBHEHUS. OcHOBHBIE METO/IBI pelIeHus
VMPpalHOHAIBHBIX YPABHCHUMN.

[lokazarenbHble ypaBHEHHsS. OCHOBHBIE METOIbI PELICHHS IOKa3aTEIbHBIX

YPaBHEHHUM.

[TpeobpazoBanne BhIpAKECHHA, COIEPKAIIIX JOTapru(MBbI.

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

OcHOBHBIE TPUTOHOMETPHUUECKHUE hopMyJIBL. [IpeobpazoBanue

TPUTOHOMETPUYECKUX BBIPAKECHUN. PellieHue TpUroHoMeTpU4eCKUX YpaBHEHU M.



Pemienne cucrem JNMHEWHBIX ypaBHEHWH. MarTpuiia CHUCTEMbI JIMHEWMHBIX
ypaBHeHM. OnpenenuTens MaTPUIbI 2X2, ero FTEOMETPUUECKUAN CMBICI U CBOMCTBA,
BBIYUCJIEHUE €T0 3HAYEHUs, MPUMEHEHUE OINPEICTUTENS Il PEUICHUS] CUCTEMBbI
JMHEWHBIX ypaBHEHMU. PemeHne npuKIagHbIX 3a0ad € IOMOLIBIO CHUCTEMBI
JIMHEWHBIX ypaBHeHUM. MccnenoBanue noCTpOCHHOM MOJENIN C MMOMOLIBIO MATPHII
Y OIIPEICIIUTEIICH.

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

DOYyHKIUHN U TPAPUKH

OyHKIMA, CrnocoObl 3amaHus ¢GyHKIUU. B3anmHO 00paTHBIE (YHKIUU.
Kommnosumms yskiuii. I'paduk  QyHkum. DinemeHTapHbIE MpeoOpa3oBaHUs
rpaguKoB QyHKIIHIA.

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

Jluneiinasi, kBagpaTU4Hass W JpOOHO-TIMHEWHasT (PYHKUIMU. DJIEeMEHTapHOE
UCCJIEI0BAHNE U NTOCTPOEHUE UX TPa(UKOB.

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

[lokazaTenbHass U jorapupmuyeckass (yHKLUUHU, UX CBOWCTBA M Tpaduky.
Hcnonb3oBanue rpadgukoB GyHKIMMA 715 pelIEHUs] YpaBHEHUH.

TpuroHomeTpruyeckass OKPYKHOCTb, OIPENEICHUE TPUTOHOMETPUUYECKUX
(GYHKIMI YHUCIOBOTO apryMEHTa.

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

Havana MmaTeMaTH4€CKOro aHAJIN3a

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

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



HenpepoiBHble ¢GyHKIMM W UX CcBOMcTBAa. ToukM paspbiBa. ACHUMIOTOTHI
rpadukoB ¢yHkumi. CBolcTBa (QPYHKIMA HEMPEpPhIBHBIX Ha OTpe3ke. Meton
WHTEPBAJIOB ISl PELICHHS HEpaBEHCTB. l[IprMeHEeHHe CBOWCTB HEMPEPHIBHBIX
byHKIU 1715 perieHus 3a1a4.

[lepBas u BTOpast mpons3BoaHbIE PpyHKIMU. Onpeaenenrue, reOMETPUICCKUN 1
(bu3MYecKuil CMBICI TPOU3BOIHON. YpaBHEHUE KacaTeIbHOU K Tpaduky QyHKIUU.

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

MHo:xecTBa M JIOTHKA

MHOx€eCTBO, oOmepaluyu HajJ MHOXKECTBAMU M WX CBOMCTBa. JluarpaMmbl
Oiinepa—Benna. IIpumeHeHHE TEOPETHKO-MHOXKECTBEHHOTO —ammapara s
ONMCAaHUSl PEAJbHBIX IIPOLIECCOB M SBJICHUW, INPU PELICHUM 3a4a4 W3 APYTUx
y4€OHBIX MPEAMETOB.

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

11 KVIACC

Yucaa v BIYMCICHUA

Harypanbubie u nenbie yucna. [I[pumeHeHne NMpU3HAKOB JIETMMOCTU LIEJIbIX
yycen, HauOonbIuid oOmui aenutens (mamee — HOJl) m HamMmenbiiee ooOiee
kpatHoe (nanee — HOK), octaTkoB 1o moay:nto, anropurma EBkinaa a1 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-CIIEJICTBUS. PaBHOCHIIbHBIE HEPABEHCTBA.

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

OCHOBHBIE METOJIbI PEIICHHUS TOKa3aTelIbHBIX U  JOTrapuPpMUUYECKUX
HEPABEHCTB.

OCHOBHBIEC METO/IbI PEIICHUS UPPALTMOHATHHBIX HEPABEHCTB.

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

YpaBHEeHUs, HEPABEHCTBA U CUCTEMBI C apaMeTpaMHu.



[IpumeHeHne ypaBHEHHI, CUCTEM U HEPABEHCTB K PELICHUI0 MaTEMAaTUYECKUX
3a]a4 U 33/1a4 U3 pa3IMYHbIX 00JIACTEl HAYKU U peanbHOM )KU3HU, 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 MeTOABl pElIeHUs YpaBHEHHUU 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 PEaJIbHOMN KU3HHU.

Hayaja MaTeMaTH4eCKOro aHajIu3a

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

[IpumeHeHne NpPOU3BOJHOM JUIsl HAXOXKICHUS HAWIYYIIEero pELICHUS B
NPUKIIAIHBIX 3a/Jadax, Il ONPEACIICHUS CKOPOCTH W YCKOPEHHMS Ipolecca,
3a1aHHOTO (hOpMYJION UK rpaduKOM.

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

HNuterpan. ['eomeTpuyeckuil CMbICI HHTETpaa. Beraucnenue onpene€éHHoro
uHTerpana no gpopmyne Herotona-Jleibnuna.

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

[Tpumepsl pemenuit auddepeHManbHBIX ypaBHEHUN. MaTtemaTuieckoe
MOJICJIMPOBAHUE PEANbHBIX IMPOLIECCOB C NOMOLIBI Au(depeHIruaIbHbIX
YPaBHEHUM.



INDIAHUPYEMBIE PE3VIJIbTATBI OCBOEHHMA VYEBHOI'O KVYPCA
«AJI'EBPA 141 HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIVBJIEHHBIA VYPOBEHB) HA YPOBHE CPEJIHEI'O OBILEIO
OBPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpamIaHCKOro BOCIIMTAHMS:

c(hOpMHPOBAHHOCTH 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
JOCTUKEHUSIM POCCUHUCKUX MAaTEeMaTUKOB U POCCUICKONM MaTEMaTUYECKOM MIKOJIbI,
WCIIOJIb30BAaHUE HTUX JOCTIDKCHMM B JPYTUX HAyKax, TEXHOJIOTHSX, chepax
SKOHOMUKHU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

OCO3HAHHME JYXOBHBIX LEHHOCTEN POCCUHCKOro Hapoaa, cPOpMUPOBAHHOCTH
HPaBCTBEHHOI'O CO3HAHMSI, STUYECKOIO MOBEAECHUS, CBSI3aHHOTO C NPAKTUYECKUM
IPUMEHEHUEM JTIOCTHIKEHUI HAYKH U AESITEIBHOCTBIO YYEHOT0, OCO3HAHUE JINYHOTO
BKJIaJla B MIOCTPOEHUE YCTOMYMBOTO OYIyIIETO;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

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

5) pu3u4ecKOro BOCIUTAHMS:

c(OPMHPOBAHHOCTh yYMEHHUS MPUMEHATh MAaTEMATUYECKHE 3HAHUSA B
MHTEpecax 3710pOBOro U 06e30MacHOro 00opasa KU3HU, OTBETCTBEHHOE OTHOIIECHUE K
CBOEMY 370pPOBBIO (30pOBOE THTaHHUE, COATAHCUPOBAHHBIM PEXKUM 3aHITHU U
OTIIbIXa, peryisipHas (u3nuecKass akTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
IIPU 3aHATUAX CIIOPTUBHO-03JJ0POBUTEIBHOM 1€ATETbHOCTBIO;

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K TpPYAY, OCO3HaHHME IIEHHOCTH TpPYAOIIOOUs, HHTEpeC K
pa3nuuHbiM  chepaM  Mpo(decCHOHANBHOM  JESTENbHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oynymieit mnpodeccud W peaau3oBbIBaTh COOCTBEHHBIE JKM3HEHHBIC ILJIAHBI,



TOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTHYeCKOMy  OOpa3oBaHHI0O U
caMOOOpa30BaHUI0 Ha TPOTSHKEHWU BCEH JKU3HHM, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUHU PAKTUUECKUX 3aJ1a4y MaTeMaTHYCCKON HaIPaBJICHHOCTH;

7) 3KOJIOTUYeCKOT0 BOCIIMTAHUSA:

c(OPMHPOBAHHOCTh  JKOJIOTMYECKOW KYJBbTYPhl, TIOHUMAHWE BIMSHUS
COITMATIbHO-IKOHOMUYECKHX ITPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOMN
Cpe/Ibl, OCO3HaHUE II100aIbHOTO XapaKTepa dKOJOTHYECKUX POoOJeM, OpUEHTAIIHS
Ha TPUMEHEHUE MATEMATHYECKUX 3HAHWUW I pelieHusl 3a7ad B 00JacTu
OKpY’)Karollel cpelibl, IJIAHUPOBAHHE IIOCTYNKOB W OILEHKM HMX BO3MOXKHBIX
MOCJIEACTBUM JIJISl OKPY>KAIOIEH Cpeibl;

8) neHHOCTH HAYYHOIO MO3HAHMS:

c(hOpPMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHSI HAYKHU U OOILIECTBEHHOMN MPAKTUKK, TOHUMaHUE MaTeMaTUYECKON
HayKH Kak cepbl 4eJTOBEUECKON AEATEIbHOCTH, ITANOB €€ 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/IbHBbIC YHHBEPCAJIbHbIC Y4eOHbIe 1eiCTBUA

ba3oBble 1ornueckue aeiicTBUA:

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

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

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

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

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

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

Bba3oBble uccienoBaregbcKkue 1eHCTBUA:



UCIIOJIb30BaTh BOIPOCHl KaK MCCIEI0BATEIbCKUM WHCTPYMEHT IO3HAHUS,
dbopMynaupoBaTh  BONPOCHl,  (GUKCUpYIOUIUME  MPOTUBOpEuYHe,  MpoodsieMy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (hOPMHUPOBATH TUIIOTE3Y, aAPIyMEHTHPOBATH
CBOIO MO3UIIUI0, MHEHUE;

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

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

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IIpollecca, a TakXKe BbIABUTATH
MPEANOJIOAKEHHUS O €r0 Pa3BUTHU B HOBBIX YCIOBUSX.

Pa6ora ¢ undpopmaunmeii:

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

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

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

OLICHUBATH HaJEXKHOCTh uHdopmaIuu 1o CaMOCTOSITEIIEHO
c(hopMyJIHMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKAaTHBHbIe YHHMBeEpPCaJIbHbIE Y4eOHbI€e el CTBUS

Oo0menue:

BOCHpI/IHI/IMaTB n (bOpMYJII/IpOBaTB Cy)KI[GHI/ISI B COOTBCTCTBUU C YCJ'IOBI/IHMI/I nu
oeJIsIMHu 06HI€HI/I}I, SICHO, TOYHO, FpaMOTHO BBIpa)KaTB CBOIO TO‘IKy 3peHI/I$[ B YCTHBIX
N IIMCBbMCHHBIX TCKCTaxX, JaBaTb IIOACHCHHUA IIO0O XOAY PpCHICHHUA 3aJdaydu,
KOMMEHTUPOBATH NOJIYYCHHBIN PE3YJIbTAT;

B XOJIe¢ OOCYXXJIEHHSI 3a/1aBaTh BOIMPOCHI MO CYIIECTBY OOCYXIAaeMOIl TEMBI,
HpO6H€MBI, pemaeMoﬁ 3agadd, BBICKA3bIBaTh HWJACHU, HALCIICHHBIC Ha IIOUCK
peﬂleHI/IH, COITIOCTABJIATH CBOH CY)KI[GHI/ISI C CY)KI[CHI/ISIMI/I I[pyTI/IX y‘IaCTHI/IKOB
nuanora, oOHapy>KMBaTh Pa3jIM4Me€ M CXOJCTBO TMO3UIMNA, B KOPPEKTHOU (opme
bopMyIMpOBaTh PA3HOTIIACHS], CBOU BO3PAKEHUS;

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

PeryasiTuBHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiicTBUS
Camoopranusanus:



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

CaMOKOHTPOJIb, IMOIMOHAJILHbII UHTEJLJIEKT:

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 BO3HHKHYThH IIPH PEUICHUU 3a/1ayH,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENBCTB, JaHHBIX,
HaWJIEHHBIX OIMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSIM, OOBIACHATH MPUUUHBI
JTOCTIDKCHHSI WU HEIOCTHIKCHUS PE3YJIBTATOB JICSITEIIBHOCTH, HAXOIUTh OIIHOKY,
JaBaTh OIEHKY MPHOOPETEHHOMY OTIBITY.

CoBMecTHasI 1eITEJILHOCTD:

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

y4acTBOBaTh B IPyNmoBbIX ¢opMax padoThl (0OCyXaeHHsl, 0OOMEH MHEHUH,
«MO3TOBBIE MITYPMBD» U UHBIC), BBITIOIHATH CBOIO YacTh PA0OTHI 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 PEe3yJIbTaThl MO OTMEJIbHBIM TeMaM paboueil MporpamMmbl yu4eOHOTO
Kypca «AnreOpa u Havyajla MaTEMaTUYECKOr0 aHaJIU3a»:

Yucaa v BBIYUCICHUSA:

CBOOOJTHO OIEPUPOBATH MOHATHIMU: PAIIMOHAILHOE YHCIIO, OCCKOHEYHAs
nepuoAndecKkas JApoOb, TMPOILEHTHI, HPPAUOHATBLHOE YHUCIO0, MHOXECTBa
pALMOHAIBHBIX U ICMCTBUTEIBHBIX YUCEII, MOJIYJIb JEUCTBUTEIHHOIO YHUCIIA;

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

MPUMEHSTH MPUOTMKEHHBIC BBIYMCIICHUS, TIPABUJIa OKPYTIICHUS, IPUKUIIKY U
OLICHKY p€3yJbTaTa BEIYMCICHUM;



CBOOOIHO ONEpUPOBATH MOHATUEM: CTENEHb C LEJIbIM IOKa3aTelleM,
UCIIOJIb30BaTh MOAXOIALIYI0 (OPMY 3aIllUCU JEHCTBUTENBHBIX YUCEI JIJIsl PELLICHUS
IIPaKTUYECKUX 3a]1a4 U NPEICTaBICHUS JAHHBIX;

cBOOOIHO OIEpPUPOBATh MOHATHEM: apU(PMETUYECKUN KOPEHb HATypalbHOMN
CTEICHU;

CBOOO/IHO OIIEPUPOBATh MOHATUEM: CTETIEHD C PallMOHAIBHBIM I10Ka3aTeleM;

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

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

OIIEpUPOBATh MOHATHAMU: APKCUHYC, aPKKOCHHYC M apKTAaHI'€HC YHCIIOBOTO
aprymMeHTa.

YpaBHeHNs U HEPaBEHCTBA:

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

OPUMEHATh pPAa3IMYHbIE METOJbl PEIIEHUs palMOHAIBHBIX U JApOOHO-
pallMOHAIBHBIX ypPaBHEHUM, NIPUMEHATH METOJ HWHTEPBAJIOB JUIA PELICHUs
HEPaBEHCTB;

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

CBOOOJHO ONEPHUPOBATH TMOHATHSMHU: CHCTEMa JIMHEHMHBIX YypaBHEHMIA,
MaTpuLa, ONPEACIUTENIb MATPULBI 2 X 2 W €ro TEOMETPUYECKHN CMBICI,
MCITIOJIB30BaTh CBOMCTBA ONpENEeNuTeNss 2 X 2 g BBIYMCICHHMS €ro 3Ha4yeHus,
IPUMEHATh ONPENEIUTENIN JUIsl PELIEHUS CUCTEMBbl JIMHEHHBIX YpaBHEHUH,
MOJIEJIUPOBATh peajbHbIE CUTYalluH C MOMOUIBIO CUCTEMBbI JIMHEWHBIX YpPABHEHUH,
MCCIIE0BATh IOCTPOEHHBIE MOJEIH C IOMOLIBIO MATpUI] U OINpEAEIUTENEH,
MHTEPHPETUPOBATH MIOJyUYECHHBIN PE3YJIbTaT;

UCIIOJIb30BAaTh CBOWMCTBA JIEUCTBHM C KOPHSIMHU Il MpeoOpa3oBaHUs
BBIPAKCHUM,

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

UCII0JIb30BaTh CBONCTBA norapupmMoB TUIS1 npeoOpa3zoBaHus
Jorapu(pMHUECKUX BBIPAKECHUN;

CBOOOJIHO OMEpUPOBATh MOHATUSIMHU: HpPpALMOHAIIbHBIC, MMOKa3aTeJbHbIE U
JorapupMUYECKHe YpaBHEHHUS, HAXOAUTh UX PEIICHUS C TOMOUIBI0 PABHOCUIIBHBIX
MIEPEXO0/I0B W OCYIECTBIISAS POBEPKY KOPHEM;



MPUMEHSTH OCHOBHBIE TPUTOHOMETpUYECKre (HOpMYJIbl Uil MpeoOpa3oBaHUs
TPUTOHOMETPUUECKUX BBHIPAKECHHUI;

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

MOJICJIUPOBATh peajbHbIE CHUTyallMM Ha S3bIKE anreOpbl, COCTABISTH
BBIDOKEHUS, YpAaBHEHMs, HEPaBEHCTBA IO YCIOBUIO 3a/aud, MCCIIEI0BATh
MOCTPOEHHBIE MOJICNTU C UCIIOJIb30BAHUEM amapara aireopsi.

DOyHkuuu U rpapuku:

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

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

CBOOOJIHO ONEpUpOBaTh MNOHATHSIMM: UETHbIE M HEUYETHbIE (yHKUUH,
nepuoInyeckue (PyHKIUU, 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 (PyHKIHMM OOpaTHOM CTENeHu ¢
HaTypaJIbHBIM ITOKa3aTeleM;

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

cBOOOIHO ONEpUpOBaTh MOHATHSMM: IOKa3zaTejabHas U Jorapupmuyeckas
byHKIMHA, UX CBOWCTBA U TrpaduKH, MUCIOIH30BATh MX TpaQUKUA [JIS PEIICHUS
YPaBHEHMUI;

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

UCIONB30BaTh rpaduku (yHKOUN JUId  HCCIEAOBaHUS MPOLIECCOB U
3aBHCHUMOCTEN NpU pelieHuH 3a7ad U3 JPYTUX Y4eOHBIX MPEIMETOB U peanbHOMN
KU3HU, BBIpAXXaTh (HOpPMyJIaMH 3aBUCIMOCTH MEXy BETUIHMHAMU;

Hauajia MaTeMaTH4eCKOro aHaIu3a:

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

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



CBOOOJTHO OIEPUPOBATH MOHATHUSIMU: MTOCIEI0BATEIBLHOCTD, CIIOCOOBI 3aIaHUS
MOCJIEA0BATENBHOCTEH, MOHOTOHHBIE M OTPAHUYEHHBIE IOCIEA0BATEIBbHOCTH,
MIOHMMATh OCHOBBI 3apOKJICHHUS MAaTeMaTHYECKOrO0 aHajiu3a KaK aHalu3a
OECKOHEUHO MAaJIbIX;

CBOOOTHO ONIEPUPOBATH OHATUSAMU: HEMPEPHIBHBIE (PYHKITUH, TOUYKU Pa3phbiBa
rpaduka GyHKIIMH, aCUMITTOTHI Tpaduka QyHKINY;

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

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

BBIYUCIISITh MTPOU3BOJIHBIE CYMMBI, MPOU3BE/ICHHS, YACTHOTO U KOMIIO3ULINU
NBYX (DYHKITUH, 3HATH TPOU3BOIHBIC DIIEMEHTAPHBIX (PYHKITUH;

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

MHo:xecTBa M JIOTHUKA:

CBOOOJTHO  OMNEPUPOBATH  MOHATUSIMHU: MHOXXECTBO,  ONEpaly  Haj
MHOKECTBaMU;

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

CBOOOJTHO OINEPUPOBATH MMOHATUAMHU: OIpEACIICHHe, TEeopeMa, ypaBHEHHE-
CJIEJICTBHE, CBOMCTBO MAaTEMaTUYECKOI0 O0BEKTA, I0KA3aTEIbCTBO, PABHOCHIIbHbBIE
YPaBHEHHUS U HEPABEHCTBA.

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

Yucaa v BBIYUCTCHUSA:

CBOOOJIHO OMIEPUPOBATH MOHIATUSIMU: HATYPAIHHOE U 1I€J1I0€ 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 MOJIYJIO, 3alUCHhIBaTh
HaTypaJIbHbIE YUCJIA B PA3JIMYHBIX TO3UIIMOHHBIX CUCTEMAX CUHCIICHUS,

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

YpaBHeHMs U HEPABEHCTBA:



CcBOOO/IHO ONEpPUPOBATH MOHATUSAMU: HUPPALMOHAIBHBIE, MOKA3aTEJIbHbIE U
jJorapu(pMUUECKUE HEpPABEHCTBA, HAXOAUTb UX PELIEHUS C  IOMOILBIO
PABHOCHJIBHBIX IIEPEXOOB;

OCYIIECTBISATh OTOOp KOpHEW TMpH pEUICHHH TPUTOHOMETPHUYECKOTO
YpaBHEHUS;

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

CBOOOJHO ONEPUPOBATH MOHATUSMU: CUCTEMA U COBOKYIHOCTh YPAaBHEHUH U
HEPABEHCTB, PABHOCWIIBHBIE CUCTEMBI U CUCTEMBI-CICACTBHS, HAXOAUTh PEIICHUS
CUCTEMBI U COBOKYIHOCTEH pallMOHAIBHBIX, UPPALMOHAIBHBIX, IIOKA3ATEIbHBIX U
Jorapu(pMUUECKUX YpaBHEHUI U HEPABEHCTB;

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

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

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

DOyHkuuu U rpapuku:

CTpOUTh TpadUKHd KOMMO3MIMU (PYHKIUNA C MOMOIIBIO 3JIEMEHTApPHOIO
MCCJIEIOBAHUS U CBOMCTB KOMIIO3UIUU ABYX (DYHKIIMIA;

CTPOUTH TeOMeTprUYecKue 00pa3bl ypaBHEHUH 1 HEPABEHCTB HAa KOOPAMHATHON
IIJIOCKOCTH;

CBOOOJHO  ONEpPUPOBATH MOHATHSAMHU: TPaQUKA TPUTOHOMETPHUUECKHUX
yHKUMH;

OPUMEHATh (QYHKIUM Ui MOJECIHUPOBAHMS W HCCIENOBAaHUS pEasbHbIX
IIPOLIECCOB.

Havana MmaTeMaTH4eCKOro aHaJIu3a:

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, 3a1a4ax, 1JIsl ONPEAEICHUS
CKOPOCTH U YCKOpPEHMS Mpoliecca, 3aJaHHOro (hOpMyJIoi Win rpadukoMm;



CBOOOJTHO  ONEpUPOBATH MOHATHSMHU: IEpBOOOpa3Hasi, ONpeneIEHHBIHI
WHTErpall, HAXOAWTh IEPBOOOpA3HBIC AIEMEHTAPHBIX (DPYHKIMH U BBIYUCIATH
uHTterpai no gpopmysne Herotona-Jleitonuna;

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

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

pelarh NPUKIAIHbIE 33aJa4d, B TOM YHCJIE COLMAIbHO-DKOHOMUYECKOTO U
bu3NYECKOro XapakTepa, CpeICTBAMU MAaTEMaTHIECKOTO aHaJIN3a.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposBbie)
n/n NPOrpamMMbl Bcero Kontpoaensie — IpakTiieckue o0pa3oBaTte/ibHbIC
padoThI padoTshI pecypenr
MHOXECTBO I€CTBUTEIIbHBIX YHUCEIL.
1 Muorowiensl. PanimonanbHble ypaBHEHHS U 24 1
HepaBeHCTBa. CUCTEMBI IMHEWHBIX
YpaBHEHUU
5 Oynkuuu U rpadpuku. CreneHHas GyHKIMS C 12 1
LEJIBIM I10Ka3aTeIeM
3 Apudmerndeckuii KOpeHb N-0if CTENCHH. 15 1
WppaumonanbHble ypaBHEHUS
4 [TokazarenpHas pynkuus. [lokazarensHbie 10 1
YpaBHEHUS
5 Jlorapudmuueckast pyHKIUS. 18 1
Jlorapudmuueckue ypaBHEHUS
5 Tpuronomerpuyeckue BeIpaXXeHUs U 29 1
ypaBHEHUS
[TocnenoBaTeIbHOCTH U TPOTPECCHH 10
HenpepsiBabie pynkiuu. [IpouszBoanas 20
9 [ToBTOpeHmE, 0000IIEHNE, CHCTEMATH3 AL 5 )
3HaHUU
OBLIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 136 10 0




11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposBbie)
n/n NPOrpamMmbl Bcero Konrpoabnpie  Ipakruieckue o0pa3oBaTe/ibHbIE
padoThI padoTshI pecypeni
1 HccnenoBanue GyHKIMA ¢ TOMOIIBIO 29 1
MIPOU3BOTHOM
2 [TepBooOpasHas u HHTETpAI 12 1
3 I'paduiku TPUrOHOMETPUUECKUX (PYHKIIHIA. 14 1
TpuroHomeTpruyeckue HepaBEHCTBA
4 UppanmonansHble, MOKa3aTENbHbBIE U 24 1
norapuMUUecKre HEPaBeHCTBA
KomriekcHbie ncia 10
HatypanbHble u 1ienbie uncna 10
CucTeMBbl paroHaTBHBIX, HPPAMUOHATBHBIX
7 MIOKAa3aTeIbHBIX U JOTapU(PMHUUECKUX 12 1
ypaBHEHUH
8 3amaqu ¢ mapameTpamMmu 16 1
9 [ToBTOpenue, 06001IeHNE, CUCTEMATH3AIUS 16 5
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0







HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoxka Kontpoabubie IIpakTuyeckue
n/n Bceero U3YYeHUS oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
1 [[MHO>K€eCTBO, ONepaliy Hal 1
MHOXECTBAMH U UX CBOMCTBA 04.09.2023
2 HarpaMMEbl Diepa-Benna 1
Hluarp P 05.09.2023
[IpuMeHeHne TeopeTHKO-
3 MHOKECTBEHHOTO arrapara sl peleHus 1
P P 06.09.2023
3amaq
Pammmonansusie ynciaa. OOLIKHOBEHHEIE U
4 eCSTUYHBIE TPOOH, IIPOIICHTEI, 1
A PODH, HIPOTL 07.09.2023
OCCKOHEUYHBIC TIEPHOIMICCKHE JPOOH
Pammonansabie uncina. OOBIKHOBEHHEIE U
5 CCATHYHBIC IPOOU, IPOLICHTHI, 1
A APODH, HIpOTL 11.09.2023
OCCKOHEUYHBIC TIEPHOIMICCKHE JPOOH
[Tpumenenue apobeli U MPOIEHTOB AJIs
6 1
pelIeHs TPUKIaJAHbIX 3a7a4 12.09.2023
[Ipumenenue qpoOeit U IPOIEHTOB TSt
7 1
pelIeH sl TPUKJIAIHBIX 33134 13.09.2023
JlelicTBUTEeNIbHBIE YKCIIa. PallioHaIbHEIE
8 1
U UppaloHaibHbIE YnCIa 14.09.2023
9 ApudmeTndeckue oneparuu C 1
JNEUCTBUTEILHBIMU YHCIaMU 18.09.2023




10

Mopynp JEMCTBUTEIBHOIO YHCIIA U €TI0
CBOMCTBa

19.09.2023

11

12

13

[IpubnmxEHHBIE BBIYUCIICHUS, TIPaBUIIa
OKpPYIJICHUS, IIPUKUKA U OLICHKA
pe3yJibTaTa BEIYMCIECHUN

OcCHOBHBIE METOIbI PELICHUS LENbIX U
JIpOOHO-PALIMOHANBHBIX YPaBHEHUHN U
HEPaBEHCTB

OCHOBHBIE METOIbI PEILICHUS LENbIX U

JIpOOHO-PALIMOHANBHBIX YPAaBHEHUHN U
HEPABEHCTB

20.09.2023

21.09.2023

25.09.2023

14

OCHOBHBIE METO/IbI PEIICHUS LIEIbIX U
JIpOOHO-PALIMOHANBHBIX YPAaBHEHUHN U
HEPABEHCTB

26.09.2023

15

MHOrowieHsl OT OAHON NEPEMEHHOM.
Jlenenne MHOTOUYIEHa HA MHOTOUJIEH C
octaTtkoMm. Teopema besy

27.09.2023

16

17

MHorousneHs! ¢ HeIbIMUA
koa¢p¢unuentamu. Teopema Buera

Pemenue cucreM JIMHENHBIX ypaBHEHUI

28.09.2023

02.10.2023

18

Pemenne cucreM TMHENHBIX YpaBHEHUN

03.10.2023

19

Marpuna cucteMsl JTMHENHBIX
ypaBHeHUH. OnpenenuTenb MaTPUIbI
2x2, ero reoMeTpU4EeCKUN CMBICII U
CBOICTBA; BBIUYMCIICHUE €TI0 3HAYEHUS

04.10.2023




20

Onpenenurens MaTpuLpl 2X2, ero
T€OMETPUUYECKUI CMBICIT U CBOMCTBA;
BBIUKCJIEHHUE €r0 3HAYCHUS

05.10.2023

21

22

23

[Ipumenenue onpeaenuTens s
PELLICHHS CUCTEMBI IMHEUHBIX YPaBHECHUMN
Pelienue npukiIaiHbIX 3a/1a4 ¢ MOMOIIBIO
CHCTEMBbI JINHEHHBIX YPaBHEHU

Pemrenne npukIiiagHbIX 3a/1a4 ¢ TOMOIIBIO
CHUCTEMBI JINHEWHBIX YPAaBHEHUI

09.10.2023

10.10.2023

11.10.2023

24

KonTtponsnast padora: "PanmonanbHbie
ypaBHEHUs U HepaBeHcTBA. CrucTeMsl
JUHEHHBIX ypaBHEHUN"

12.10.2023

25

26

OyHKIMS, CIIOCOOBI 3a1aHus HYHKIUH.
B3anmuo obpatHbie QyHKIUH.
Komnosunus ¢pyHknumit

I'padux GyHKIIUN. DIeMEeHTapHbIe
npeoOpa3oBaHus rpagukoB GyHKIUN

16.10.2023

17.10.2023

27

OO6nacth ornpeesieHus] 1 MHOYKECTBO
3HaueHu# QpyHkuuu. Hynu ¢pyHkum.
[TpoMexyTKH 3HaK OCTOSIHCTBA

18.10.2023

28

UYErHble 1 HEUETHBIE PYHKITUH.
[lepnoauueckue Gpynkunu. [Ipomexyrku
MOHOTOHHOCTH (PYHKIIMH

19.10.2023

29

30

MakcuMyMbl U MUHUMYMBI (DYHKITHH.
Haubonbiee 1 HauMeHblee 3HaUCHHE
(GYHKIIMHM HAa TPOMEXKYTKE

JluneliHasi, KBagpaTU4Has U JpOOHO-
AuHenHas QyHKIH

23.10.2023

24.10.2023




DJIeMEHTapHOE HCCIIEIOBAaHUE U

31 MoCTpoeHue rpaGuKoOB ATUX PYHKITUN 25.10.2023
32 DJIeMEHTapHOE UCCIIEJIOBAaHUE U

MOCTPOCHHE TPAPHUKOB ITHX (PYHKIUI 26.10.2023
33 Crenens ¢ 1esbIM NTOKa3areneM. buaom

Herotona 07.11.2023
34 CrerneHs ¢ 1eNbIM MoKaszareiaeM. buaom

Herotona 08.11.2023

Crenennast GyHKIUS C HATYPaJIbHBIM H
35 LIeJIbIM ITOKa3aresneM. E€ cBolicTBa U 09.11.2023

rpaduk
36 Kontponbnas pabota: "Crenennas

¢dbynkuus. E€ croiicta u rpaduk" 13.11.2023
37 Apudmerndeckuii KOpeHb HaTypaTbHON

CTETEeHH U ero CBOMCTBA 14.11.2023
38 ApudmeTnueckuii KopeHb HaTypaJbHOU

CTEINEHHU U ero CBOWCTBA 15.11.2023
39 [TpeoOpa3oBaHus YHCIOBBIX BBIPAKECHUIH,

CoJIepXalIuX CTETIEHU U KOPHU 16.11.2023
40 [IpeoOpa3oBaHMs YUCIOBBIX BBIPAXKCHHH,

COJIepXKalINX CTETIEHU U KOPHU 20.11.2023
41 [IpeoOpa3oBaHMs YUCIOBBIX BEIPAXKCHHH,

COJIEpXKAIINX CTETICHH U KOPHU 21.11.2023

Uppannonansueie ypaBHeHus. OCHOBHBIC
42 METO/IbI PEIICHUS UPPAITUOHATEHBIX 99 11.2023

yYpaBHEHUN




43

Uppanmonanbubie ypaBHeHusi. OCHOBHBIE
METO/Ibl PEIICHUSI UPPALIUOHATIBHBIX
ypaBHEHUH

23.11.2023

44

Wppaunonanbubie ypaBHeHUs. OCHOBHbBIE
MCTOJbI PCHICHUA UPpALIUOHAIIBHBIX
ypaBHEHUI

27.11.2023

45

46

PaBHOCHIIBHBIE NTEPEXOABI B PELICHUH
VPPALMOHAJIBHBIX YPABHEHUN

PaBHOCHIIBHBIE TIEPEXO/Ibl B PELICHUT
UPPALMOHATIBHBIX YPaBHEHHIM

28.11.2023

29.11.2023

47

PaBHOCWIIBHBIE ITEPEXO/IBI B PELICHUN
VUPPALMOHAIBHBIX YPABHEHUN

30.11.2023

48

49

PaBHOCHIIBHBIE ITEPEXO/BI B PELICHUU
VUPPALMOHAIBHBIX YPABHEHUN

CaoticTBa U rpaduK KOpHs N-OW CTENeHH
Kak (PyHKIIMM OOpaTHON CTENEeHH ¢
HaTypaJbHbBIM ITOKa3aTelIeM

04.12.2023

05.12.2023

50

CaolicTBa U rpauK KOpHsI N-Oi CTENeHU
KaK (PyHKIIMM OOpaTHOW CTENEHHU C
HaTypaJIbHbIM I10Ka3aTelIeM

06.12.2023

51

KonTponbHas pabora: "CBoiicTa u
rpaduk KopHs N-0i1 cTEeneHu.
WppaunonanbHbie ypaBHeHUS"

07.12.2023

52

53

Crenens ¢ pallMOHATBHBIM MOKa3aTeIeM
U €€ CBOICTBa

Crenens ¢ pallMOHAIBHBIM MOKa3aTeIeM
U €€ CBOICTBa

11.12.2023

12.12.2023




Crenens ¢ palOHAJIbHBIM ITOKAa3aTCJICM

4
> u e€ CBOMCTBa 13.12.2023
55 [oka3zatenpHast GpyHKIMS, €€ CBOICTBA U
rpadux 14.12.2023
Hcnonb3oBanue rpaduka GyHKIUN 115
56 .
pelieHus: ypaBHEeHU I 18.12.2023
Hcnonp3oBanue rpaduka QyHKIHH 115
57 .
peleHus: ypaBHEHU I 19.12.2023
[Toka3zarenbubie ypaBHeHUs. OCHOBHbBIE
58 METO/IbI piIHeHI/ISI NIOKa3aTeIbHBIX 90.12.2023
ypaBHEHHIA
[Toka3zarenbHble ypaBHeHHs. OCHOBHBIE
59 METO/IBI peimeHI/m MOKa3aTeNbHbBIX 91.12.2023
ypaBHEHHIA
[Toka3zarenbHble ypaBHeHHs. OCHOBHBIE
60
METO/IbI pcimeHI/m IOKa3aTeIbHbIX 95.12.2023
ypaBHEHUH
61 KonTponasnas pabora: "[lokazarenbHas
¢yuknus. [lokasarenbHble ypaBHeHUS" 26.12.2023
62 Jlorapudwm gucia. CBoiicTBa Jorapugma 97 122023
63 Jlorapudm umncna. CoiicTBa jJorapudpma 98.12.2023
64 Jlorapudm uucna. CoiicTBa jgorapudpma 09.01.2024
65 JlecsiTuunble U HaTypaJibHbIE JIOTapU(pMBI

10.01.2024




66

JlecaTu4HbIE U HATypaJIbHBIE JTOTapH(PMbI

11.01.2024

67 [IpeobpazoBanue BeIpaXeHUH,

CoJIeprKalIuX JoraprudmMbl 15.01.2024
68 [IpeoOpazoBanue BhIpaKEHUH,

CoJIepXKaIIux Jorapudmpl 16.01.2024
69 [Ipeobpa3oBanue BbIpaKeHUH,

coJiepKaIiux Jorapudmpl 17.01.2024
70 Jlorapudmmueckas pyHKIus, € CBOHCTBA

u rpadux 18.01.2024
71 Jlorapudmuueckas pyHkius, e€ CBONCTBA

U rpaduk 22.01.2024
7 Hcnons3oBanue rpaduka QyHKIHH 115

pelieHust ypaBHEHH I 23.01.2024
73 Hcnons3oBanue rpaduka QyHKIHH 115

pelieHus: ypaBHEHHI 24.01.2024

Jlorapugmuueckue ypaBHEHUS.
74 OCHOBHBIE METO/IbI pELICHUS

norapmpMquczflx gaBzeHHﬁ 25.01.2024

Jlorapudmuueckre ypaBHEHUSI.
75 OCHOBHBIE METO/IbI pELICHUS

norapmpMquczflx gaBzeHHﬁ 29.01.2024

Jlorapudmudeckune ypaBHEHHS.
76 OCHOBHBIEC METO/IBI PEIICHUS

norapnchquczflx }II);an{eHHﬁ 30.01.2024
77 PaBHOCHIIBHBIE TTEPEXO/IBI B PEIICHUN

norapu(MUUECKUX YpaBHEHUN 31.01.2024




PaBHOCWIIBHBIE ITEPEXO/IBI B PELICHUU

8 Jorapu(pMUIECKUX YpaBHEHUN 01.02.2024

KonTtponsHas pabora:
79 "Jlorapupmuueckas ¢yHKIIUS.

Horapslq)?mquKne y(f)ZBH:HI/ISI" 05.02.2024
80 CuHyc, KOCHHYC, TAHTCHC ¥ KOTAaHT€HC

YUCJIOBOTO apryMeHTa 06.02.2024
81 CuHyc, KOCHHYC, TAHTCHC M KOTAaHTE€HC

YHCIIOBOTO apryMeHTa 07.02.2024
g2 APKCHHYC, apKKOCHHYC U apKTaHTEHC

YHUCJIOBOT'O apryMEHTa 08.02.2024
83 APKCHHYC, apKKOCUHYC U apKTaHT'eHC

YHCIIOBOTO apryMeHTa 12.02.2024

Tpuronomerpuveckas OKpyKHOCTb,
84 orpezeNieHue TPUTOHOMETPUIECKHIX

(byll){KzL[mﬁ ‘{I/ICJE))BOFO aprylxl/)leHTa 13.02.2024

TpuronomeTpuveckass OKpyKHOCTb,
85 oTIpeieIeHue TPUTOHOMETPHUYECKIX

q)yf{KI:mﬁ qnchoro apryﬁeHTa 14.02.2024
86 OCHOBHBIEC TPUTOHOMETPUIECKHE

bopMyITBI 15.02.2024
87 OCHOBHBIE TPUTOHOMETPUYECKHE

bopmyIbl 19.02.2024
88 OCHOBHBIEC TPUTOHOMETPUIECKHE

bopmMyIBI 20.02.2024
89 OCHOBHBIE TPUTOHOMETPUYECKHE

bopMyIBI 21.02.2024




[IpeobpazoBanue TPUrOHOMETPUUECKUX

%0 BBIPOKCHHI 22.02.2024
01 [Ipeobpa3oBaHyue TPUrOHOMETPUUECKUX

BBIPAXEHUI 26.02.2024
92 [TpeoOpa3oBaHue TPUTOHOMETPHUECKUX

BBIPOKCHHI 27.02.2024
93 [Ipeobpa3oBaHyre TPUrOHOMETPUUECKUX

BBIPOKCHHI 28.02.2024
94 Pemienne TpuroHOMeTpUYECKUX

ypaBHEHUU 29.02.2024
95 Penienue TpUroHoMeTprUUECKUX

ypaBHEHUU 04.03.2024
96 Pemienne TpuroHOMeTpUYECKUX

ypaBHEHUU 05.03.2024
97 Pemienne TpuroHOMeTpUYECKUX

ypaBHEHUU 06.03.2024
08 Penienne TpUroHOMeTpHUECKUX

YPaBHEHUN 07.03.2024
99 Pemienne TpuroHOMETpUYECKUX

ypaBHEHUH 11.03.2024
100 Penienne TpUroHOMeTpHUUECKUX

ypaBHEHUU 12.03.2024

KonTtponbHas pabora:
101 "TpUrOHOMETPUUYECKNE BBIPAKEHUS U

TpII;FOHOMCTpII;‘-ICCKI/IC ypaBI:{eHI/m" 13.03.2024

[TocnemoBaTenbHOCTH, CTIOCOOBI 3aTaHUS
102 IIOCJIEAOBATEIbHOCTEH. MeTon 14.03.2024

MaTeMaTH4eCKOM HHAYKIOHUU




MoHoTOHHBIE B OrpaHUYCHHBIC

103 gzsIJ(I(e)Iz{[:zzeiZizsn. Hcropus ananusa 18.03.2024
104 Apudmernueckast mporpeccus 19.03.2024
105 ['eomeTpuyeckas nporpeccus 90.03.2024
106 beckoneuno yOwiBarorias

reOMETpUYECKasl IPOTPECCUst 21.03.2024
107 Cymma 6€CKOH€:{HO yObIBaroIIei

r€OMETPUUYECKON MTPOTPECCUU 01.04.2024
108 JIMHEHBIN U SKCIOHEHIIMAIbHBIN POCT.

Yucno e. Dopmyrna CI0KHBIX IPOIEHTOB 02.04.2024
109 JIMHENHBIN U YKCIOHEHUUAIIBHBIN POCT.

Yucno e. Dopmyrna CI0KHBIX IPOIEHTOB 03.04.2024

Hcnonp3oBanue nporpeccuu uist
110 peleHus pealIbHbIX 3a1a4 PUKIIATHOTO 04.04.2024

Xapakrepa
111 KonrtpomnbHas padora:

"ITocnenoBarenbHOCTH U porpeccun” 08.04.2024
112 HenpepbiBHbIE PYHKIIUN U UX CBOMCTBA 09.04.2024
113 Touka pa3pbiBa. ACUMITOTHI IpaUKOB

byHKIUI 10.04.2024
114 CBoiicTBa (hyHKIIMHA HEMPEPHIBHBIX HA

OTpe3Ke 11.04.2024
115 CpoiicTBa (hyHKIMI HEMPEPHIBHBIX HA

OTpe3Ke 15.04.2024




MGTOI[ HUHTCPBAJIOB JIA pCIICHUS

116 HEPaBEHCTB 16.04.2024
117 MeTtoa HHTEpBAIOB JJIsl pEIICHUS

HEPABEHCTB 17.04.2024
118 Meton uHTEpBAJIOB JUIsl pELLICHUS

HEPaBEHCTB 18.04.2024
119 [IpuMeHeHne CBOWCTB HENPEPBIBHBIX

byHKIMH 15 perenust 3a1a4 22.04.2024
120 [IprMeHeHne CBOWCTB HENPEPBIBHBIX

GYHKIMH U1 perieHust 3a1a4 23.04.2024
121 [lepBast u BTOpas Mpou3BOIHbIE (PYHKINU 94.04.2024
122 Ornpezenienne, reOMETPUUYECKUM CMBICTT

MIPOU3BOTHOM 25.04.2024
123 Onpenenenne, GU3HUECKUN CMBICIT

IIPOU3BOTHON 02.05.2024
194 YpaBHeHUe KacaTelIbHOU K rpaduKy

byHKIIUHN 06.05.2024
125 VYpaBHeHMEe KacaTeIbHOU K rpaduky

byHKIIUN 07.05.2024
126 [Tpou3BoHbIE AIIEMEHTAPHBIX (HYHKIIUN 08.05.2024
127 [Ipou3sBoHbIE IIeMEHTAPHBIX (HYHKIIUN 13.05.2024
128 [Tpou3BoHAS CYMMBI, TPOU3BEICHHS,

YaCTHOT'O ¥ KOMIO3ULIUU (PYHKIUI 14.05.2024
129 [IpousBoaHast CyMMBI, IPOU3BEIECHUS,

YaCTHOTO ¥ KOMIIO3UIIUU (PYHKITHI 15.05.2024




[IpounsBoiHass CyMMBI, IPOU3BEACHMUS,

130 1

YaCTHOTO ¥ KOMIIO3UIIUU (PYHKITHI 16.05.2024
131 Kontponsnas padora: "[IponsBoanas 1 1 90.05.2024
132 [ToBTOpEHME, 0000IICHUE, 1

cucTeMaTu3alys 3HaHui: "YpaBHeHus" 21.05.2024
133 [ToBTOpeHnue, 06001ICHNE, 1

cuctemaruzanus 3HaHui: "OyHkuun" 22.05.2024
134 Wrorosas koHTpoJsibHasA paboTa 1 1 93.05.2024
135 HroroBast KoHTpoOIbHAs paboTa 1 1 97 05.2024
136 [ToBTOpenue, 06001ICHNE, 1

cHCTEMAaTHU3aLUs 3HaHUN 28.05.2024

OBILIEE KOJIMYECTBO YACOB I10 136 10

I[TPOT'PAMME




11 KJIACC

Ne
n/n

Tema ypoka

[IprumeHeHnue nporu3BOJHON K
UCCIIeIOBaHMIO (QYHKIIHI Ha
MOHOTOHHOCTH ¥ IKCTPEMYMBbI

[IpumeHeHne mpOU3BOTHON K

UCCIIeIOBaHMIO (QYHKIIHI Ha
MOHOTOHHOCTb M 9KCTPEMYMBI

KoaunuecTBO 4acoB

Bcero

KonTposabHubie
padoThI

IIpakTHyeckue
padoThI

Jara
U3ydeHust

04.09.2023

05.09.2023

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchl

[IpuMeHeHne nponu3BOIHOM K
WCCJICIOBAHMIO (DYHKITHI Ha
MOHOTOHHOCTb Y 9KCTPEMYMBI

06.09.2023

[IprMeHeHne npon3BOIHOM K
MCCIIeI0BaHUIO (QYHKIIMI Ha
MOHOTOHHOCTB ¥ JKCTPEMYMBI
IIpuMeHeHne MpoU3BOIHON K
MCCIIeI0BaHMIO (DYHKIIMI Ha
MOHOTOHHOCTB ¥ JKCTPEMYMBI
IIpuMeHeHne MpoU3BOIHON K
UCCIeIoBaHMIO (PYHKIMH Ha
MOHOTOHHOCTB ¥ 3KCTPEMYMBI

Haxoxnenne HanOoOJIbIIEro 1

HaMMCHBIICTO 3HAYCHU A HerepLIBHOﬁ

(GyHKLIUHU Ha OTpe3Ke

07.09.2023

11.09.2023

12.09.2023

13.09.2023




Haxoxnenue HanbdonpLero u
HAUMEHBIIIETO 3HAYCHUS HEIPEPBIBHOMN
(GYHKITMH Ha OTPE3Ke

14.09.2023

Haxoxnenue HanuOoJIbIIETO U
HAUMEHBIIIETO 3HAUCHUS HEPEPHIBHOM
(GyHKIMHU HAa OTpe3Ke

18.09.2023

10

11

12

Haxoxnenne HanOobIIero u
HaVMEHBIIIETO 3HAYEHUS HENIPEPHIBHOM
(GyHKIMHU Ha OTpE3Ke

Haxoxnenue HaubobIiero u
HAUMEHBIIIETO 3HAUCHUS HEPEPHIBHOM
GyHKIINN Ha OTpe3Ke

Haxoxnenue HaubombIiero u
HAUMEHBIIIETO 3HAUCHUS HEPEPHIBHOM
GyHKIINN Ha OTpe3Ke

19.09.2023

20.09.2023

21.09.2023

13

[Ipumenenre npou3BOIHOM IS
HAXOXJICHUS HAWJTYUIIIEro PEIICHUS B
MPUKIIAJHBIX 3a/1a4ax

25.09.2023

14

15

16

IIpumenenre npou3BOIHOM IS
HAXOXJICHUS HAWJTYUIIIEro PEIICHUS B
MPUKJIAHBIX 3a/1a4ax

IIprMmeHeHne nporu3BOIHOMN ISt
ONPENEIIEHUS CKOPOCTU U YCKOPEHUS
nporiecca, 3a1aHHOT0 (GOPMYIION UITH
rpaduxom

[Ipumenenre npou3BOIHOM IS
ONPENEIEHUS CKOPOCTU U YCKOPEHUS

26.09.2023

27.09.2023

28.09.2023




npoiiecca, 3aJaHHOTro (OPMYIIOH UITH
rpagukoM

17 Kommozunus ¢pyHKIui 02.10.2023
18 Kommozurust ¢hyHKImii 03.10.2023
19 Kommozunus ¢pyHKIui 04.10.2023
20 I'eomeTpuueckue oOpa3sl ypaBHCHHIA Ha

KOOPJAWHATHOM MIIOCKOCTH 05.10.2023
91 ['eomerpuueckre oOpa3bl ypaBHEHUN Ha

KOOPJIMHATHOM TIJIOCKOCTH 09.10.2023
29 KonTtponsHas pabdora: "MccnenoBanue

(GYHKINH C TOMOIIBIO TPOU3BOAHOMN" 10.10.2023
23 [lepBooOpa3Has, OCHOBHOE CBOICTBO

epBOOOPA3HBIX 11.10.2023

[TepBooOpazHbIe d7IEMEHTAPHBIX
24 k. [IpaBuna HaxoxaeHUs

l(fg;B:OGpaSI-II)HX " 12.10.2023

[TepBooOpa3Hbie FIeMEHTAPHBIX
25 k. [IpaBuna HaxoxaeHus

l(fg;B:OGpaSI-II)HX ) 16.10.2023
26 WHuTerpain. I'eoMeTprudecKknii CMbICI

MHTETpaa 17.10.2023
97 Brruncnenue onpeneaéHHOro HHTETpaia

o popmyne Herotona-JlelioHuma 18.10.2023
98 Brruncnenue onpeneaéHHOro HHTETpaia

no popmyne Herotona-JleltoHuma 19.10.2023




[IpuMeHenue uHTETpana s

29 HaXO0JKJICHUS IIONIAIeH TIIIOCKUX (PUTYp 23.10.2023
[IpuMeHnenue uHTETpaNa s
30 HAXO0XJICHUS 00bEMOB Tr€OMETPUICCKIX 94.10.2023
TeIN
31 [Ipumepsl perieHuii
nuddepeHIaTbHBIX YPaBHEHUN 25.10.2023
39 [Tpumeps perieHui
muddepeHIMaTbHBIX YpaBHEHUI 26.10.2023
MaremaTrueckoe MOAECIMPOBAHUE
33 PEATBHBIX MPOIIECCOB C HOMOHIIiIO 07.11.2023
Qg depeHIraIbHbIX ypaBHEHUH
34 Kontpoinbnas padora: "[lepBooOpasHast
u uHTerpan"” 08.11.2023
35 Tpuronomerpuueckue GyHKIHH, UX
CBOWCTBA U rpaduKu 09.11.2023
36 TpuronomeTpudeckue QyHKITHH, UX
CBOMCTBA U Tpaduku 10.11.2023
37 Tpuronomerpuueckue GyHKIHH, UX
CBOICcTBa U rpadUKu 14.11.2023
38 Tpuronomerpuueckue GyHKIHH, UX
CBOWCTBA U rpaduKu 15.11.2023
39 TpuronomeTpudeckne QyHKITHH, UX
CBOMCTBa U Tpaduku 16.11.2023
OT60p KOpHEH TPUTOHOMETPHUIECKHUX
40 YpaBHEHUH C TOMOIIBIO 90.11.2023

TPUTOHOMETPUYECKON OKPYKHOCTH




41

OT60p KOpHEHN TPUTOHOMETPUUECKHUX
YPaBHEHUH C TIOMOIIBIO
TPUTOHOMETPUYECKOH OKPYKHOCTH

21.11.2023

42

OT60p KOpHEN TPUTOHOMETPUUECKHUX
YPaBHEHUH C IOMOIIBIO
TPUTOHOMETPUUECKON OKPYKHOCTH

22.11.2023

43

44

OT160p KOpHEH TPUTOHOMETPUUECKHUX
YpPaBHEHUH € TOMOULIBIO
TPUTOHOMETPUYECKON OKPYKHOCTH

Pemenne TpuroHoMeTpruUeCcKux
HEPABEHCTB

23.11.2023

27.11.2023

45

Pemienne TpuroHOMeTprU4ECKNUX
HEPABEHCTB

28.11.2023

46

47

Pemenne TpuroHOMeTpU4YECKUX
HEPaBEHCTB
Pelienre TpUroHOMETPUYECKUX
HEPaBEHCTB

29.11.2023

30.11.2023

48

KonTponbhas pabora: "['paduxu
TPUTOHOMETPUUECKUX (PYHKIIUM.
Tpuronomerpruueckue HepaBeHCTBA"

04.12.2023

49

50

51

OcCHOBHEBIC MCTOBI pCHICHUA
MMOKa3aTCJIbHBIX HCPABCHCTB

OcHOBHBIC MCTOJbI pCIICHUA
MOKa3aTCJIbHBIX HCPABCHCTB
OcHOBHBIC MCTOJBI pCHICHUA
MOKa3aTCIIbHBIX HCPABCHCTB

05.12.2023

06.12.2023

07.12.2023

52

OCHOBHEIE MCTOJABI pCHICHUA
IMMOKAa3aTCJIbHBIX HCPABCHCTB

11.12.2023




OCHOBHBIC MCTOJbI pCHICHUSA

53 Jorapu(pMUUECKUX HEPABEHCTB 12.12.2023
54 OCHOBHBIE METO/IbI PEIICHUS

norapu(pMHUECKUX HEPABEHCTB 13.12.2023
55 OCHOBHBIEC METO/IbI PEIICHUS

Jorapu(pMHUECKIX HEPABEHCTB 14.12.2023
56 OCHOBHBIE METO/IbI PEIICHUS

Jorapu(pMHUECKUX HEPABCHCTB 18.12.2023
57 OCHOBHBIEC METO/IbI PEIICHUS

UppaLMOHATIbHBIX HEPABEHCTB 19.12.2023
58 OcHOBHBIE METOIbI PEIICHUS

HUPpALMOHATIBLHBIX HEPABCHCTB 20.12.2023
59 OCHOBHBIEC METO/IbI PEIICHUS

UppaLMOHAJIbHBIX HEPABEHCTB 21.12.2023
60 OCHOBHBIEC METO/IbI PEIICHUS

UpPpaLMOHATILHBIX HEPABEHCTB 25.12.2023

I'paduueckue MeTObI perIeHus
61 .

VPPALMOHATIBHBIX YPABHEHUN 26.12.2023

I'paduaeckne MeTOBI pemeHHs
62 .

UPPALMOHATLHBIX YpaBHEHUHN 27.12.2023
63 I'paduueckue MeTOIbI pelIeHus

MOKa3aTeJIbHBIX YPaBHEHUM 28.12.2023
64 I'paduueckue MeTo bl peneHus

MI0Ka3aTeNIbHBIX HEPABEHCTB 09.01.2024
65 ['padrueckue METO B! peIIeHUS

norapu(MUUECKUX YpaBHEHUN 10.01.2024
66 I'paduueckue MeTo bl pereHus

norapu(pMUIECKIX HEPABEHCTB 11.01.2024




67

I'paduueckue MeTo Bl pemeHus
JOTapu(PMHUUECKUX HEPABEHCTB

12.01.2024

68

69

70

I'paduueckue MeTo Bl pemeHus
MOKA3aTeIbHBIX U JIOTapU(YMUIECKUX
ypaBHEHU I

['padmyeckue METOABI peLIeHHs
MOKa3aTeNIbHbBIX U JTOrapu(OMUUECKUX
ypaBHEHUI

['padmyeckue METOABI peLICHHS
MOKA3aTeNbHBIX U JOTapu(OMUYECKUX
HEPABEHCTB

15.01.2024

16.01.2024

17.01.2024

71

I'paduueckue meToabl pemeHus
MOKAa3aTeNbHBIX U JOTapu(HMUYECKUX
HEPABEHCTB

18.01.2024

72

KonTtponsnas pabora:
"UppanmoHanbHble, TOKa3aTelbHbIE U
norapudmuueckue HepaBeHcTBa"

22.01.2024

73

74

75

KommnekcHsle uucna. Anredpandeckas
U TpUTrOHOMETpUYecKasi GopMbl 3aHCH
KOMIUIEKCHOT'O YHUCJIa

KommiekcHsie uncia. Anre6panqecxa;1
U TPUTOHOMCTPUICCKAsd (l)OpMBI 3almucu
KOMIIJICKCHOI'O 4HCJia

Apudmernueckre onepanum ¢
KOMILJIEKCHBIMHU YUCIIAMH

23.01.2024

24.01.2024

25.01.2024

76

ApudmeTnueckue onepauu c
KOMIIJIEKCHBIMHU YHCJIaMU

29.01.2024




N3o0paxeHue KOMILJIEKCHBIX YHUCEN Ha

" KOOPJIMHATHOM TIJIOCKOCTH 30.01.2024
78 N300pakeHne KOMIIEKCHBIX YKCEN Ha

KOOPJAMHATHOM TIJIOCKOCTH 31.01.2024
79 ®opmyna Myaspa. KopHu N-oii cTenenun

13 KOMIUIEKCHOT'O YHCIIa 01.02.2024
80 ®opmyna Myaspa. KopHu N-oii creneHu

13 KOMILIEKCHOT'O YHCIIa 05.02.2024

[IpuMeHeHHEe KOMITJICKCHBIX YHACEN TS
81 pemeHus pU3MIeCcKuX u 06.02.2024

TEOMETPHUYCCKUX 3aa4
82 KoHnTtpoinbhas padora: "KomMruiekcHbie

guciua" 07.02.2024
83 HatypanbHble u 1enbie yrcna 08.02.2024
84 Harypasnbnbie u 1iebie yucia 12.02.2024
85 [TpuMmeHeHre TpU3HAKOB IETUMOCTH

LEJIBIX YUCET 13.02.2024
36 [IpumeHeHre TPU3HAKOB JICTUMOCTH

LEJIBIX YUCET 14.02.2024
87 [IpumeHeHre TPU3HAKOB JICTUMOCTH

nenbix ancen: HOJ[ m HOK 15.02.2024
88 [IpumeHeHne MPU3HAKOB AETUMOCTH

nensix uncen: HOJl u HOK 19.02.2024
89 [TprMeHeHre TPU3HAKOB JISTTHMOCTH

LEJIBbIX YHCEII: OCTATKU [0 MOJYJIIO 20.02.2024




90

[IpumeHeHne Npu3HaKoB AETUMOCTU
LEJIBIX YUCEJI: OCTATKH 110 MOJYJIO

21.02.2024

91

92

93

[IpuMeHeHne npu3HaKOB ACIUMOCTH
LEJBIX YKCell: anroput™ EBkina s
peuIeHus 3a/1a4 B UEJIbIX YUCIIax
KoHntponbhas padota: "Teopust menbix
yucen"

Cucrema 1 COBOKYITHOCTh YPaBHEHHUIA.
PaBHOCUIIbHBIE CHCTEMBI U CUCTEMBI-
CJIEJICTBUS

22.02.2024

26.02.2024

27.02.2024

94

CucreMa 1 COBOKYITHOCTb YpaBHEHUH.
PaBHOCHIIBHBIE CHCTEMBI U CHCTEMBI-
CIIC/ICTBHS

28.02.2024

95

96

97

OCHOBHBIE METO/IbI PELLIEHUSI CUCTEM U
COBOKYITHOCTEW pallOHAIbHBIX
ypaBHEHUU

OCHOBHBIE METO/IbI PELLICHUS CUCTEM U
COBOKYITHOCTEHN UPpaLMOHAIbHBIX
ypaBHEHUH

OcHOBHBIE MCTObI pCIICHUA CUCTCM U

COBOKYITHOCTEH IMOKa3aTEIbHbIX
yYpaBHEHUNU

29.02.2024

04.03.2024

05.03.2024

98

OcCHOBHBIE METO/IbI PEILIEHUSI CUCTEM U
COBOKYITHOCTEH IMOKa3aTEIbHbIX
yYpaBHEHUN

06.03.2024

99

OcHOBHEBIE MCTOABI pCICHUA CUCTEM U
COBOKYITHOCTEH Jorapu(pMuuecKkux
ypaBHEHUU

07.03.2024




100

OCHOBHBIE METO/IbI PEIICHUSI CUCTEM U
COBOKYITHOCTEH JorapupMuueckux
ypaBHEHUH

11.03.2024

101

[IpuMeHeHne cUCTEM K PELEHUIO
MaTeMaTU4YeCKUX 3a/1a4 U 3a/1a4 u3
pa3nuyHbIX 00JacTeil HAyKH U peaNbHOM
JKU3HU, MTHTEPIIPETaLus I0Jy4YEeHHBIX
pE3yJIbTaTOB

12.03.2024

102

[IpuMeHeHne CUCTEM K PELIECHUIO
MaTE€MaTUYeCKUX 3a/1a4 U 33]1a4 U3
pa3IU4HbIX 00JaCTe HayKH U pealibHOM
JKU3HU, UHTEPIIPETaLs 0Jy4YEHHBIX
pE3yJIbTaTOB

13.03.2024

103

[IprMeHeHrne HEPAaBEHCTB K PELICHUIO
MaTEeMaTUYeCKUX 3a/1a4 U 3a]1a4 U3
Pa3IUYHBIX 00J1aCTe HayKH U pealibHOM
JKU3HU, UHTEPIIPETALUS TIOJy4EHHBIX
pe3ynbTaToOB

14.03.2024

104

Kontponbnas padota: "Cucremsr
palMoHATBEHBIX, UPPAIIMOHATBHBIX
MIOKa3aTeIbHBIX U JIOTapU(MUIECKUX
ypaBHEHHH"

18.03.2024

105

106

107

PanuonaneHbIE ypaBHEHHUS C
rapameTpamu

PannonanbHbIe HEpaBEHCTBA C
napameTpamu

PanyonanbHbBIE CUCTEMBI C napameTpamMu

19.03.2024

20.03.2024

21.03.2024




108

HppanuonaibHuble ypaBHEHUS,
HEPaBEHCTBA C lTapaMeTpamMu

01.04.2024

109

110

HppanuonaiibHbIe CUCTEMBI C
napameTpamu
IToxazarenbHble ypaBHEHUS,
HEPABEHCTBA ¢ IIapaMeTpaMHu

02.04.2024

03.04.2024

111

IToka3zarenbpHBIE CUCTEMEI C
napameTpamMu

04.04.2024

112

113

Jlorapugmuueckue ypaBHEHHUS,
HEpaBEHCTBA C [TapaMeTpaMu
JlorapudmMuueckne CUCTEMBI C
napamerpamu

08.04.2024

09.04.2024

114

TpUroHomMeTpru4eCKUe YpaBHEHHUS C
napameTpamu

10.04.2024

115

116

TpuroHomeTpu4ecKrue HEPABEHCTBA C
rapameTpamu

TpUroHOMETpUYECKUE CUCTEMBI C
napameTpamu

11.04.2024

15.04.2024

117

IToctpoenune u ucciegoBaHue
MaTeMaTUYECKUX MOJENEN pealbHbIX
CUTYalUi C IOMOIIBIO YPABHEHUN C
napameTpamu

16.04.2024

118

[TocTpoenue u uccienoBaHue
MaTEeMaTUYECKUX MOJIEJIEH peaTbHBIX
CUTYallHUil C MOMOIIBIO CUCTEM
YpaBHEHUH ¢ TapamMeTpamu

17.04.2024

119

[TocTpoenue u uccienoBaHue
MAaTEMATUUYCCKUX MO}IGJ’IGIZ PCAIBHBIX

18.04.2024




CUTYalHI C IOMOILBIO CUCTEM
YpaBHEHUH ¢ TapamMeTpamMmu

KonTtponpHas pabdora: "3anaun ¢

120 napamerpamu” 22.04.2024
121 [ToBTOpEeHmE, 0600IICHNE,
cucTeMaru3anus 3HaHui: "YpaBHeHHs" 23.04.2024
122 [ToBTOpeHnue, 06001ICHNE,
cucTtemaTu3anus 3Hanuil: "YpaBHenus" 24.04.2024
[ToBTOpenue, 06001ICHNE,
12 HCTEeMAaTH3alKs 3HaHuii: " BHCHUSL.
’ CCI/fc:eMaH ;;;BHeiH/IZI;I" e 25.04.2024
124 [ToBTOpEHME, 0000IICHUE,
cucreMaruzaius 3Hanui: "HepaBeHcTpa" 02.05.2024
125 [ToBTOpenue, 06001ICHNE,
cucreMaruzaius 3Hanui: "HepaBeHcTBa" 06.05.2024
126 [ToBTOpenue, o6odIIEHNE,
cucreMaruzanus 3Hanuii: "HepaBencrna" 07.05.2024
[ToBTOpenue, 06001IEHNE,
127 CI/Ic"TeMaTI/BauI/I;I :;HaHI/Iﬁ: "[Ipon3BosiHas 08.05.2024
U e€ MPUMCHCHHE
[ToBTOpenue, 06001IIEHNE,
128 CI/IC:FeMaTI/BaI_II/I}I ::HaHI/Iﬁ: "[Ipon3BosiHas 13.05.2024
U e€ IPUMEHEHHE
[ToBTOpeHue, 06001IEHNE,
129 cucreMartuzarus 3Hanuii: "[Ipon3BogHas 14.05.2024

U €€ npumMeHeHue"




[ToBTOpenue, 06001ICHNE,

130 CI/ICTeMaTI/BauI/I;I”SHaHI/H/I: Wuterpan u 1 15.05.2024

€ro NpUMEHEHHUE
131 [ToBTOpeHnue, 06001ICHNE, 1

cucreMaruzanus 3HaHui: "OyHkuun" 16.05.2024
132 [ToBTOpEeHmE, 0600IICHNE, 1

cucreMaru3anus 3HaHui: "OyHKIun" 20.05.2024
133 [ToBTOpEHME, 0000IICHUE, 1

cuctemaruzanus 3HaHui: "Oyakuun" 21.05.2024
134 Wrorosas koHTpoJsibHasA paboTa 1 1 13.11.2023
135 HroroBast KoHTpoIbHAs paboTa 1 1 99 11.2023
136 [ToBTOpenue, 06001ICHNE, 1

cucreMaru3anus 3HaHuil 23.11.2023

OBILIEE KOJIMYECTBO YACOB I10 136 10

I[TPOT'PAMME




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

* MaTeMaruka: anrebpa ¥ Hauajla MaTeMaTHYECKOTO aHaIN3a, FTeOMETPHSI.
AnreOpa 1 Havasia MaTemMaTuyeckoro anaiausa, 10 kimace/ Hukonbsckuit C.M.,
[ToranoB M.K., PemernukoB H.H. u npyrue, AkiinonepHoe o0111ecTBO
«3narensctBO «lIpocBemienue»

* Maremaruka: anrebpa U Hauajia MaTeMaTUYECKOr0 aHaIN3a, FTEOMETPHSL.
Anrebpa 1 Havasia MaTemMaTuueckoro ananusa, 10 knacce/ Ilparycesuy M.JL.,
Cron6oB K.M., l'onoBuH A.H., AkiimorepHoe o61ecTBo «3marenbcTBo

«HpOCBGIHeHI/IC»

METOAUYECKHUE MATEPHUAJIBI IUVISA YYUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETHN

HNHTEPHET
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