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MNOACHUTEJIBHASA 3AIIMCKA

VYuebHblli Kypc «Anrebpa U Hayajga MaTeMaTHUYECKOrO aHaJIM3a» SBISETCS
OJIHUM W3 Hauboyiee 3HAYMMBIX B IpOrpaMMe cpefaHero oOiero oOpa3oBaHws,
MTOCKOJIBKY, C OJTHOM CTOPOHBI, OH OOECTIeUnBACT MHCTPYMEHTAJIbHYIO 0a3y is
U3YYEHHUS BCEX €CTECTBEHHO-HAYUYHBIX KypCOB, a C IPYroi CTOpPOHBI, (hopMHUpYyeT
JIOTUYECKOE U a0CTPAKTHOE MBIIUICHUE O0yYaroMIMXCcsd Ha YPOBHE, HEOOXOIUMOM
JUIsl OCBOEHUS MH(MOpPMATUKU, OOIIECTBO3HAHMS, UCTOPHUH, CIOBECHOCTH U APYTHX
TUCHUIUIMH. B pamkax maHHOro y4eOHOro Kypca oOydaroliuecsi OBIJIaJIeBalOT
YHHUBEPCAJIbHBIM SI3BIKOM COBPEMEHHOM HayKH, KOTOpas (QopMyIupyeT cBOU
JOCTHKEHHSI B MAaTEeMaTH4IeCcKoil (hopme.

VY4eOHbIil Kypc anreOpbl M Hayald MAaTeMaTUYECKOTOo aHalu3a 3aKia/lbIBacT
OCHOBY JJI YCIEUIHOTO OBJIQJCHUs] 3aKOHaMU (U3MKH, XHUMHUHU, OHOJIOTHUH,
MOHMMAaHHUS OCHOBHBIX TCHICHIIUN Pa3BUTHUSI SKOHOMHUKH U OOIIIECTBEHHOMN JKU3HH,
MO3BOJIAET OPHEHTHUPOBATHCA B COBPEMEHHBIX IHQPPOBBIX U KOMITBIOTEPHBIX
TEXHOJOTHIX, YBEPEHHO HCIONB30BaTh UX IS JajbHEHWIIero oOpa3oBaHUsS U B
NOBCEIHEBHOH kM3HU. B TO ke Bpems oBlajieHHE aOCTPAaKTHBIMU M JIOTUYECKU
CTPOTMMHU KOHCTPYKIMSIMU aireOpbl M MaTeMaTHMYeCKOro aHajlnu3a pPa3BUBAET
YMEHHE HaXOIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTUHHOCTH, /JIOKa3bIBATh
YTBEPKACHHUS C TIOMOINBIO MHAYKIIMH U PACCyXKIaTh JIEAYKTUBHO, HMCIOJIb30BATh
0000IIeHNEe W KOHKpETH3aluio, a0CTparupoBaHWE U AaHAJIOTHIO, (OpPMUPYET
KpEaTUBHOE U KPUTHUUYECKOE MBIIIICHUE.

B xone uzyuyenus yueOHoOro kypca «Ainrebpa M Hadaja MaTeMaTH4YE€CKOIO
aHaM3a» 00ydYarIIuecs MOTyYaroT HOBBIA OMBIT PEIICHUs MPUKIAJHBIX 3ajad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJENIEH PEaJbHbIX CUTYAllUH,
UHTEpPIIPETallud  TOJIYYEHHBIX  pELIeHMH, 3HAaKOMSTCS C  IpUMeEpaMu
MaTEeMaTHYECKUX 3aKOHOMEPHOCTEM B TMpHUpPOAE, HayKe U HCKYCCTBE, C
BBITAIOIIMMUCS MATEMAaTUYECKUMU OTKPBITHSIMHA U UX aBTOPAMHU.

Y4eOHbIii Kypc 00anaeT 3HAYUTEIHHBIM BOCIUTATENBHBIM ITOTEHIIAIIOM,
KOTOPBI peanu3yeTrcs Kak uepe3 Yy4eOHBId MaTepuaj, CHOoCOOCTBYIOIIUI
(GOpMHPOBAHUIO HAYYHOTO MHUPOBO33PEHHS, TaK M dYepe3 crenuduky ydeOHOM
NESATENIbHOCTH, TpeOyIoleld MPOJOKUTENbHON  KOHIEHTpAlMd BHHUMAHUA,
CaMOCTOSITETbHOCTH, aKKyPAaTHOCTH U OTBETCTBEHHOCTH 32 TIOJYYEHHBIN PE3yNIbTaT.

B ocHOBe MeToaMKN 00y4eHHS anredpe 1 HadajaaM MaTeMaTHIeCKOro aHalln3a
JICKUT ACSITEbHOCTHBIN NMPUHIUI 00YUYCHHS.

B ctpykType yuebHoro kypca «Anredpa 1 Hauajaa MaTeMaTHYECKOTO aHAIHN3a
BBIIETICHB  CIEAYIOLIUE COJAep)KaTeIbHO-MeToanYeckue JuHuu: «Yucna u
BbIYMCIICHUS», «DYHKIMU U rpaduku», «YpaBHEHHs U HepaBeHCTBa», «Hauana
MaTEeMaTUYeCcKOro aHanu3a», «MHoXecTBa U JioTMKay. Bce OCHOBHbIE
COJIEPKATENbHO-METOANUECKUE JIMHUM HU3Yy4YaloTCs Ha MPOTSHDKEHUU JABYX JIET



00y4eHMs Ha ypOBHE CpeJIHero oo1ero oopa3oBaHusl, ECTECTBEHHO JIOTOIHSS APYT
Jpyra ¥ IOCTENEHHO HACHIIIAasCh HOBBIMH TEMaMU U pa3fenaMu. JJaHHbIN yaeOHbIi
KypC SBJISI€TCS WHTEIPATHBHBIM, IOCKOJIbKY OOBEOUHSET B celde coaepaHue
HECKOJIbKMX MaTeMaTHYeCKMX AUCLMIUIMH, TaKMX KakK anredpa, TPUTOHOMETpUS,
MaTeMaTU4YECKUI aHAJIN3, TEOPUS MHOXKECTB, MaTEMAaTHUYECKasi JIOruKa u npyrue. [1o
Mepe TOro Kak oOyvaroliyecs OBJa/eBaoT BcE Ooiee MUPOKUM MaTEMATUHYECKUM
anmapaToM, y HUX MOCJEI0BAaTENIbHO (POPMUPYETCS U COBEPILICHCTBYETCS YMEHHE
CTPOUTb MAaTEMAaTUYECKYyI0 MOJCIb PEAIbHOW CHUTYyallud, INPUMEHATH 3HaHUS,
NOJly4YEHHBIE MPU H3YYEHMHM Y4e€OHOro Kypca, Uil PEIICHUS CaMOCTOSITENIBHO
c(opMyJIMPOBAHHON MaTeMAaTUYECKOM 3a/layu, a 3aTeEM HMHTEPIPETUPOBATH CBOM
OTBET.

CopepxarenpbHO-MeTOAUYECKas JMHUA «YUucina ¥ BBIYMCICHHS» 3aBEpLIACT
(opMHpOBaHNE HABBIKOB MCIOJIb30BaHUS JAECUCTBUTEIBHBIX UHCEN, KOTOPOE ObLIO
HA4aTo Ha ypOBHE OCHOBHOIO o011ero oopazosanus. Ha ypoBHe cpeanero oouiero
oOpa3zoBaHus 0co0O€ BHUMaHue  yAensieTcss  (OPMUPOBAHHMIO  HABBIKOB
pPalMOHAJIBHBIX BBIYMCICHUM, BKIIIOYAIOIIMX B CE€0s MCIOJIb30BAaHUE Pa3IMYHBIX
dopM 3amucu YHUCla, YMEHUE JenaTb NPUKUAKY, BBIIOJIHATH MPUOIMKEHHBIE
BBIUMCJICHHSI, OLIEHUBATh YHUCIIOBbIE BbIpaXEHHs, paboTaTh C MaTeMaTHYECKUMU
KOHCTaHTaMU. 3HAKOMble OOYyYaroIIMMCs MHOXKECTBAa HaTypajibHbIX, IEJbIX,
palMOHAIBHBIX W JCUCTBUTENBHBIX  YKCENT  JIONOJIHAKOTCS  MHOKECTBOM
KOMILJIEKCHBIX 4Hnceld. B  KaXaoM M3 53THX MHOXECTB pPacCMaTPUBAIOTCS
CBOMCTBEHHbIE €My cleuu(puyecKkue 3aJaud U ONepaluu: JIeJIeHHE Haledo,
ONEPUPOBAHUE OCTaTKaMU Ha MHOXKECTBE LEJbIX 4YHCEN, 0coOble CBOMCTBA
palMoHaNbHBIX M HUpPPAIMOHATBHBIX YKCel, apu(pMETHUECKHE ONEpaluy, a TaKkKe
U3BJICUEHUE KOPHS HATypaJlbHOM CTENEHM HAa MHOXECTBE KOMIUIEKCHBIX YHCElL.
bnarogapss mocienoBaTelbHOMY pPaCIIMPEHUIO Kpyra HCIOJIb3YEMbIX YHUCEN U
3HAKOMCTBY C BO3MOXXHOCTSIMHM HX MPUMEHEHUS I PELICHUs PAa3IUYHbIX 3a/1a4
dbopMupyeTcsi IpeACTaBICHUE O €IUHCTBE MATeMAaTUKU KaK Hayku U €€ pojiH B
IOCTPOECHUU MOJIEIEN PEaJbHOTO MHpA, IMIMPOKO HCIOJIB3YIOTCA 0000IeHuE U
KOHKpEeTH3aIusl.

JIunust «YpaBHEHUS! U HEPABEHCTBA» PEATU3YETCs Ha MPOTSHKEHUHM BCETO
oOyueHusi Ha YpOBHE CpeIHEero oOmiero oOpa3oBaHUs, TMOCKOJIBKY B KaXJOM
paznene IIporpamMMbl IpPETyCMOTPEHO pEIIEHHWE COOTBETCTBYIOIIMX 3axad. B
pe3ysnbraTte oOydaroluecss OBJIAJAEBAIOT PA3IMYHBIMM METOJAMH  PELICHHS
palMOHAIbHBIX, HUPPALMOHAIbHBIX, IOKA3aTEJbHBIX, JIOTAPUPMHUUECKUX U
TPUTOHOMETPUYECKUX YPAaBHEHMI, HEPABEHCTB M CHUCTEM, a TakKke 3ajady,
coepxkamux mapaMerpsl. llomydeHHbIE yMEHHsS IIMPOKO HCIOJIb3YIOTCA MpPH
UCCIIEIOBAaHUM (DYHKIUI C TMOMOIIBIO MPOU3BOJHOM, MPU PEHICHUH MPUKIATHBIX
3a]a4 U 3a]a4 Ha HaXOKJEHUE HanOOJBIIMX U HAUMEHBUINX 3HAYEHUH (PyHKLUU.



JlanHasi copepxaTenbHas JIMHUSA BKIIOYAET B ce0s Takke GOpMUPOBAHHE YMEHUN
BBIMIOJHATH  pacuéTel 1o  (opmymnam, mpeoOpa3oBaHus  PalMOHAIBHBIX,
UppaIMOHATIBHBIX W TPUTOHOMETPUYECKUX BBIPAKEHUH, a TaKXE BBIPAKECHUM,
coJlepKallluX cTerneHu W Jiorapudmbl. brarogaps u3ydeHuio anredpandeckoro
MaTepHaa IpOUCXOIUT ajdbHEeHIIIee pa3BUTHE AITOPUTMHUYECKOTO U aOCTPAKTHOTO
MBIIUICHUST 00yJarommxcs, GOpMUPYIOTCS HaBBIKU JEAYKTUBHBIX PacCykKICHUH,
paboThl C CHUMBOJBHBIMH (OpMamu, TPEICTaBICHUS 3aKOHOMEPHOCTEH u
3aBUCUMOCTEH B BUJIE PABEHCTB U HEpaBEHCTB. AnreOpa npeniaraet 3GPeKTuBHbIC
WHCTPYMEHTBI Il PEUICHUS TMPAKTHYECKUX W €CTECTBEHHO-HAYYHBIX 3ajady,
HarJIsiAHO IEMOHCTPHUPYET CBOU BO3MOKHOCTH KAK SI3bIKA HAYKH.

CopepxarenpbHo-MeToauYecKass JMHUAA «DyHKIMM U Tpa@UKU» TECHO
NEeperuieTaeTcs C JAPYTMMH JIMHUSAMH Y4e€OHOTO Kypca, MOCKOJIbKY B KaKOM-TO
CMBICIIE 33JaET MOCIIEI0BATEIBbHOCTh U3YUEHUS MaTepuaia. V3ydeHue CTerneHHOoH,
MOKa3aTeJIbHOM, JIorapu(PMUIECKON U TPUTOHOMETPUIECKUX (PYHKIIUN, UX CBOMCTB
U rpaMKoOB, UCIOJIb30BaHUE (PYHKUMU 7Sl pelleHus 3a1ad U3 APYruX y4eOHBIX
IIPEIMETOB U PEATbHON KU3HU TECHO CBS3aHO KAK C MAaTEMaTUYECKUM aHAJIU30M,
TaK M C PEIIeHHWEM YpaBHEHHMA M HepaBeHCTB. [lpum 3TOM OosbllloE BHUMaHUE
yaensercs (GOPMUPOBAHUIO YMEHHUS BBIpaKaTh (HOpMyJaMU 3aBUCUMOCTH MEXKIY
pa3sNTUYHBIMA BEJIMYMHAMH, MCCIIEIOBATh TOJyUYEeHHbIE (QYHKIIUU, CTPOUTH HX
rpaduku. Matepuai 3Toil cofepkaTeaIbHON JIMHUM HAIlEJIeH Ha Pa3BUTHE YMEHUN U
HABBIKOB, MO3BOJIAIOIIMX BbIPAXKaTh 3aBUCUMOCTH MEXAY BEIMUMHAMH B Pa3IUYHON
dbopme: aHATUTHYECKOM, Tpadudeckor U ciioBecHOM. Ero n3ydenne crnocoOCTByeT
Pa3BUTHIO AJITOPUTMHUYECKOTO MBINIJIEHUS, CIMOCOOHOCTH K OOOOIICHUI0 U
KOHKPETHU3AIUH, UCIIOIb30BAHUIO AHAIIOTUH.

CopepxxarenpHast JuHug «Hauana MareMaTHyeckoro aHaiu3ay IO3BOJISIET
CYILLIECTBEHHO PACIIUPUTH KPYTI KaK MaTeMaTHMYeCKHX, TaK U MPUKIAJHBIX 3aj]ad,
JIOCTYITHBIX OOYYalolmMMCs, TaK KaK y HUX TMOSBISIETCS BO3MOXKHOCTh CTPOUTH
rpaduKky  CIOXKHBIX (YHKIHMA, OMPEAENATh WX HAWOONbIINE W HAUMEHBIITUE
3HAUEHHUA, BBIYUCIATH MIIOManu Guryp u oObEMBI TE, HAXOAUTh CKOPOCTH M
YCKOpeHHsl TpolieccoB. JlaHHas coaepikareibHas JIMHUS OTKPBIBAET HOBBIC
BO3MOXXHOCTH TIOCTPOEHHUSI MAaTeMaTHYEeCKUX MOJeNel peanbHbIX CUTYyaluH,
MO3BOJIIET HAXOIUTh HAUITYUIIIEE PEIICHUE B MPUKIIAHBIX, B TOM YUCIIE COLIUAIBHO-
PKOHOMHYECKHMX, 3a/a4ax. 3HAKOMCTBO C OCHOBAaMHM MaTEMaTHYECKOIO aHaJIn3a
CIIOCOOCTBYET pa3BUTHIO a0CTPaKTHOTO, (OPMAIbHO-IOTHYECKOTO U KPEaTUBHOTO
MBIIICHUS, (OPMUPOBAHUIO YMEHHMM paclo3HaBaTh MPOSBICHUS 3aKOHOB
MaTEeMaTHKH B HayKe, TEXHUKE U HCKyccTBe. O0yyaronecs y3HaroT O BBIJAIOLINXCS
pe3ynbpTaTax, MOJIYYEHHBIX B XOJ€ pPa3BUTHS MaTeMaTHKW Kak HaykKh, U 00 HX
aBTOpAXx.



CopeprkarenbHO-METOIMYeCKass TUHUS «MHOXKECTBa M JIOTHKa» BKIIIOYACT B
ceOsl DIIEMEHTHI TEOPUU MHOXKECTB M MATEeMaTHYEeCKOW JIOTUKH. TeopeTHKo-
MHO>KECTBEHHBIC MPEJICTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIPHOM MaTEeMAaTHKHU
U TpejsiaraloT HauOoliee YHUBEPCAIbHBIA SI3bIK, OOBEIUHSIOMIUNA BCE pa3/ieibl
MaTeMaTUKU M €€ NPWIOKEHUN, OHU CBA3BIBAIOT pa3Hble MaTeMaTHYECKUE
TUCIUIUIMHBI W WX TPWIOKEHUs B efauHoe 1enoe. [losTomy BaxxHO 1aTh
BO3MOXKHOCTh OOy4YarImeMycss IMOHUMAaTh TEOPETUKO-MHOXECTBEHHBIN S3BIK
COBPEMEHHOW MaTEMaTUKHU U HCIOJIb30BATh €T0 ISl BHIPAXKEHUS CBOUX MBICIIEH.
JpyruM BaXXHbIM TPU3HAKOM MaTE€MaTUKU KakK HayKd CJIeAyeT MpU3HATh
CBOMCTBEHHYIO €l CTpOTOCTh OOOCHOBaHUM U CJEJIOBAHHE ONPEIEIEHHBIM
mpaBujaM  TOCTPOCHHSI  JTOKA3aTeIbCTB.  3HAKOMCTBO  C  DJEMEHTaMHU
MaTEeMaTUYeCKONW JIOTUKH CIOCOOCTBYET PAa3BUTHIO JIOTHYECKOTO MBIIIICHUS
00y4Jaronuxcs, MO3BOJIIET UM CTPOUTH CBOM PACCY>KJIEHUSI HA OCHOBE JIOTHYECKUX
npaBui, POPMUPYET HABBIKM KPUTHUECKOTO MBIIIJICHUS.

B yueOHOM Kkypce «AnreOpa W Hayajga MaTEMaTHYECKOTO aHaIM3a»
MIPUCYTCTBYIOT OCHOBBI MAaTEMAaTHYECKOTO MOJICITHUPOBAHUS, KOTOPHIE MPHU3BAaHbBI
criocoOCTBOBaTh (DOPMUPOBAHUIO HABBIKOB TOCTPOCHUSI MOJIENEH pealbHBIX
CUTYyalluii, WCCIEAOBAHMS O3TUX MOJENeH C TOMOIIBIO afmapara airedopbl H
MaTEMaTUYECKOTO aHalin3a, WHTEPIPETAIMH TMOJYyYEeHHBIX pe3yibTaToB. Takue
3aJIaHUS BIUICTCHBI B KAK/IBIN M3 Pa37eiioB MPOTPaMMBI, ITOCKOJBKY BECh MaTepHAaIT
y4eOHOTO Kypca IIMPOKO HCIONB3YETCs I pelieHUs MPUKIaAHBIX 3amad. [Ipu
pPEIICHUH  pEaIbHbIX  MPAKTUYECKUX  3a7ad  oOydaroniuecss  pa3BHBAIOT
HAOJIOMATENIbHOCTh, YMEHHE HaxXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
HCIIOJB30BaTh  AHAJIOTHIO, 0000maTe H  KOHKPETHU3UPOBATHL  IMPOOJIEMY.
JlesTenbHOCTh 1O (OPMHUPOBAHWIO HABBIKOB PEIICHHWS TPUKIAIHBIX 3aaad
OpraHU3yeTCs B IPOIIeCCe U3yUEHHUS BCEX TeM yueOHOTO Kypca «AnreOpa 1 Hadasa
MaTEMaTUYECKOTO aHaTTU3ay.

Ha wu3yuenune yueOHOTO Kypca «AnreOpa ¥ Hadajda MaTeMaTHYECKOTO
aHanuza» oTBoauTcs 272 vaca: B 10 knmacce — 136 yacoB (4 yaca B Heneno), B 11
kiacce — 136 yacoB (4 yaca B HEJEIO).



COAEPXAHUE OBYUYEHUA
10 KITACC

Yuciia 1 BbIYMCICHUS

PanmonaneHpie umncia. OOBIKHOBEHHBIE U JAECSITUYHBIE JPOOU, IMPOLIEHTHI,
OeckoHeuHble mepuoguueckue npodu. [Ipumenenue npoOGeil M NMPOLEHTOB s
pelIeHus NIPUKIaJHbIX 3a7a4 U3 Pa3JIMYHbIX OTpAciiel 3HAHUWU U PEANIbHON KU3HH.

JlelictBuTenpHble 4ucia. PanuoHalnbHBIE W UpPpALMOHAIBHBIE YHCIIA.
Apudmernueckue  onepanMu ¢ JCUCTBUTENIBHBIMU  4YHCIaMd.  Moayib
JNEHCTBUTENBHOTO Ynciaa U ero cBoicTra. [IpubnmxEHHbIE BBIUMCICHUS, TPaBUIIA
OKPYIJICHHS], IPUKHJIKA U OLIEHKA PE3yJIbTaTa BEIYUCICHUN.

Crenenp ¢ uenbiM mnokaszarenemM. buHoMm Herotona. Hcenmonbe3oBaHue
NOAXOASIIEH (POPMBI 3aMKUCH ACHUCTBUTENBHBIX YUCEIN JJIS1 PELICHUS TPAKTUYECKHUX
3aJ1a4y ¥ NpPeJCTAaBICHUS JaHHBIX.

ApudpmeTnueckuili KOpeHb HaTypajIbHOW CTENEHU U €r0 CBOMCTBA.

CreneHp C palUMOHAIBHBIM II0KAa3aTEIEM U €€ CBOWCTBA, CTENEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapupm uymcna. CpoiictBa gnorapupma. JleciTuuHbIE M HATypaJibHbIE
JorapupMsl.

CHHYC, KOCHHYC, TaHT€HC, KOTAaHI'€HC YHUCJIOBOIO apryMeHTa. ApPKCHUHYC,
apPKKOCHUHYC M apKTaHI€HC YMCIIOBOI'O apryMEHTA.

YpaBHeHHS U HEPABEHCTBA

ToxnecTBa M TOXIECTBEHHbIE NPeoOpa3oBaHUs. YpaBHEHUE, KOPEHb
ypaBHEHUs. PaBHOCWIBHBIE ypaBHEHUs M YpaBHEHMs-CleICTBHs. HepaBeHCTBO,
pElIeHNE HEPABEHCTBA.

OCHOBHBIE METOIbI PEIICHUS LIEJBIX U APOOHO-PAIIMOHATIBHBIX YPABHEHUN U
HEpaBEHCTB. MHOroujeHbl OT OJHOM mepeMeHHOW. JleneHue MHoOrouseHa Ha
MHOTOWIEH ¢ ocTaTkoM. Teopema be3zy. MHOrousieHs!I ¢ 1e1bIMU KO3 PUIIUEHTAMU.
Teopema Buera.

[TpeoOpa3oBaHus YHCIOBBIX BBIPAXKEHUM, COJIEPKAIINX CTEIIEHN U KOPHH.

HppanuroHansHbie ypaBHEHHUS. OcHOBHBIE METO/1bI penieHus
UPPALMOHATBHBIX YPABHEHUIA.

[Toka3aTtenbHble ypaBHEHHS. OCHOBHBIE METOJBI PELICHUS IMOKA3aTEIbHBIX

YPaBHEHUM.

[Tpeobpa3zoBanHue BbIpaX)EHH, COEPKALUX JOrapru(MBbI.

Jlorapudmuueckue YpaBHEHHUS. OcCHOBHBIE METO/IbI peleHus
Jorapu(pMHUECKUX YpaBHEHUM.

OcCHOBHBIE TPUTOHOMETPHUYECKHUE dbopMyIbI. [Tpeobpa3zoBanue

TPUTOHOMETPUYECKUX BBIPAXKEHUN. PellleHre TPUroHOMETPUYECKUX YPAaBHEHUM.



Pemienne cucteM JIMHEMHBIX YpaBHEHHMW. Marpuua CUCTEMBbl JIMHEHMHBIX
ypaBHeHU. OnpenenuTens MaTpUILbl 2 X2, ero FTeOMETPUYECKUIM CMBICT U CBOMCTBA,
BBIYKCIICHUE €r0 3HAYEHUs, MPUMEHEHUE ONpPENEIUTENs A1 PEUICHUS CUCTEMBbI
JVHEWHBIX ypaBHEHWI. PelleHWe NpUKIAgHBIX 3aJad C I[OMOLIBID CHUCTEMBI
JMHEWHBIX YpaBHEHUH. MccnenoBanue NOCTpOCHHOW MOAENH ¢ TOMOIIBIO MaTPHIL
Y OIIPENICIIUTEIIEH.

[TocTpoeHne MaTeMaTUYECKUX MOJENEN PEANbHOM CHUTyallMd C IMOMOIIBIO
YpPaBHEHUII W HEpaBEHCTB. lIpuMeHeHHE ypaBHEHHII U HEPABEHCTB K PEIICHUIO
MaTeMaTUYECKUX 3aJ1a4 U 3a/1a4 U3 pa3IMuHbIX 00JaCTel HaAyKU U pealibHOM KU3HU.

DOyHKUMH U TPaPUKH

@yHkus, crnocodbl 3amgaHus (QyHKIuU. B3auMHO o0OpartHble (QYyHKIUU.
Komno3zummss @yukuuii. I'papuk  yHkmu. DneMmeHTapHble MpeoOpa3oBaHUs
rpadukoB GyHKIIHIA.

OO6unacTh ompeneneHuss U MHOKeCTBO 3HaueHud (ynkumu. Hymu yskium.
[IpomexxyTku 3HakonocTossHCTBA. UETHbIE 1 HeuéTHbIe (pyHKUMU. [lepuoanueckue
¢yskuun. IIpoMexyTKn MOHOTOHHOCTM (PYHKIMH. MaKCUMyMbl U MHUHHUMYMBI
dbyukiuu. Hanbonbiee 1 HauMeHbIlee 3HaueHUs (PYHKIIUU Ha TTPOMEKYTKE.

Jluneiinasi, KBaJpaTuyHash W ApOOHO-TMHEWHAas (PYHKIUU. DJIEeMEHTapHOE
UCCJIEIOBaHUE U TOCTPOCHUE UX IPa(pUKOB.

CrenenHast QyHKIMS ¢ HATypajIbHBIM U II€JIbIM MOKa3areneM. E€ cBoiicTBa u
rpaduxk. CBolicTBa 1 rpaduk KOpHs N-0i CTENEHU KaK (yHKIMK 0OOpaTHOM CTENEeHU
C HaTypaJIbHBIM [TOKA3aTEJIEM.

[TokazatenbHast u jorapudmuyeckas (yHKIUHU, UX CBOWCTBA M Tpadukwu.
Hcnonb3oBanue rpadgukoB GyHKIMMA 715 pelieHUs ypaBHEHUH.

TpuroHomeTpuyeckas OKPY>KHOCTb, OIpPENEIEHUE TPUTOHOMETPUUECKUX
(GyHKUMNA YUCIOBOTO apryMEHTA.

QDYHKIMOHAIBHBIE 3aBUCUMOCTM B pEaJbHBIX IMpOIECCaX M SBICHUSX.
['paduiku peasbHBIX 3aBUCUMOCTEH.

Havana maTremMaTH4ecKoro aHajmsa

ITocaenoBaTelbHOCTH, CHOCOOBI 3aJaHWsl IOCJIEAOBATENLHOCTEH. MeTox
MaTeMaTU4YeCKOM MHIYKIUHU. MOHOTOHHBIE U OTPaHUYEHHbIE MOCIEA0BATEIIbHOCTH.
HcTopusi BOZHUKHOBEHUS MAaTEeMaTHMYECKOTO aHallM3a Kak aHanu3a OEeCKOHEYHO
MalbIX.

Apudmernueckas U reoMeTpuueckas mporpeccuu. beckoneuHo yowiBaroias
reoMmerpuyeckas nporpeccusi. Cymma O0€CKOHEYHO yOBIBAIOIIEH IreOMEeTpUYECKON
IIPOrpecCchui. JINHEVHBIN U 3KCITIOHEHIMAIBHBIN pocT. Yncio e. Popmyia CI0KHBIX
npoueHTOB. Mcnonb30BaHWE MPOTrPeccCUMU JUIsl PELIEHUs pealbHbIX —3a1ady
IPUKJIAJHOIO XapaKTepa.



HenpepeiBHble QyHKIMM ¥ HX CBOWCTBA. TOYKM pa3pbiBa. ACHMMOTOTHI
rpajuxoB ¢yakiuii. CBoiicTBa (QyHKIMI HENPEpHIBHBIX Ha OTpe3ke. Meron
WHTEPBAJIIOB JUISl PELICHHMs HEPaBEHCTB. [IprMeHeHne CBOWCTB HENPEPHIBHBIX
GyHKIUI 1715 penieHus 3a1a4.

ITepBas u BrOpas npousBoaHble GyHKIUU. Onpenenenne, reOMeTpUIeCKU 1
buznyecKuii CMBICI MPOU3BOIHOM. YpaBHEHHE KacaTeabHOU K rpaduky QyHKIUH.

[IpousBogubie  smemeHTapHbiX  ¢yHkuil.  [IpousBogHass ~ cymMMBI,
IPOU3BENIEHUS, YACTHOTO U KOMIIO3UINY (PYHKIIUH.

MHoskecTBa M JIOTHKA

MHoOXxecTBO, OIlepald HaJ MHOXKECTBAMM M HX CBOMCTBA. Jluarpammel
Oiinepa—Benna. [IpuMeHEHHE TEOPETUKO-MHOXKECTBEHHOIO — ammapara i
ONMCAHUs PEaJbHBIX IPOLECCOB W SBIICHUM, NPU PEIMIEHUU 3a1ad U3 JAPYTUX
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MAaTEeMaTHUYECKOTO OOBEKTa, CIE/ICTBHUE,
JI0OKA3aTEIbCTBO, PABHOCHIIBHBIC YPABHEHHS.

11 KITACC

Yucaa v BIYMCICHUSA

HatypaneHble u nensle yucia. IIpumeHeHne npru3HaKkoB AECIUMOCTH LIEJBIX
yucen, HauOonpmuii oOmui aenurens (mamee — HOJl) u HamMeHbliee ooOiee
kpatHoe (nanee — HOK), octaTkoB o Moayito, anroputma EBkinuaa 1uis pemeHus
3a/1ay B LENbIX YHCIIAX.

KommnekcHble uucia. Anredpanueckass W TPUTOHOMETpUYECKas (QOpMBI
3alliCU KOMIUIEKCHOTO 4YHcia. ApudMeTrudyeckue Oomnepanud ¢ KOMIUIEKCHBIMU
yrcnamu. M300pakeHne KOMIUIEKCHBIX YHCEN Ha KOOPAMHATHOW IIOCKOCTH.
®opmyna Myaspa. Kopau N-oii creneHu U3 KOMIUIEKCHOTO uucia. [[puMenenue
KOMILJIEKCHBIX YMCEN JIs PEIICHUs] (PU3HUECKUX U TEOMETPUUYECKUX 3a]1ay.

YpaBHeHUs U HEPABEHCTBA

Cucrema 1 COBOKYITHOCTh YPAaBHEHHI U HEPABEHCTB. PABHOCUIIBHBIE CUCTEMBI
Y CUCTEMBI-CIIECTBUSA. PaBHOCHIIbHBIE HEPABEHCTBA.

OTO60p  KOpHEH  TPUTOHOMETPUYECKMX  YpPaBHEHH C  IOMOIIBIO
TPUTOHOMETPUUECKOU OKPY>KHOCTH. PerieHre TpuroHoMeTpu4eckux HEpaBeHCTB.

OCHOBHBIE METOJbl PELICHUS IOKa3aTeIbHBIX U  JIOTapU(PMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/IbI PELICHUS] UPPALUOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJABI PEUICHUS CHUCTEM M COBOKYIHOCTEW pPalMOHAIbHBIX,
UPpALMOHATBHBIX, TOKA3aTENbHBIX U JOTapU(PMUUYECKUX YPABHEHHM.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C MapaMeTPaMHU.



[IpuMeHeHne ypaBHEHUI, CUCTEM U HEPABEHCTB K PEIICHUIO MATEMAaTUYECKUX
3a]1a4 ¥ 3a/1a4y U3 pa3lInuHbIX 00JIacTe HAYKH U PEAIbHOM KU3HU, UHTEPIPETALHS
IIOJIyYEHHBIX PE3YJIbTATOB.

DOyHKUMH U TPaPUKH

I'paduk kommoszunuu GyHkIUd. ['eomerpuueckue oOpa3bl ypaBHEHUH H
HEPABEHCTB Ha KOOPAMHATHOM IIJIOCKOCTH.

TpuronomeTrpuyeckue GyHKIINH, UX CBOWCTBA U TPaPHUKH.

['padrueckne MeTonbl pellleHUs YpaBHEHUW M HepaBeHCTB. [ 'paduueckue
METOJbI PELLICHHUS 3a/1a4 C TapaMeTPaMH.

Hcnonp3oBanue rpadukoB (yHKUMNH Ui HCCIENOBAaHUS IIPOLECCOB U
3aBUCUMOCTEM, KOTOpbI€ BO3HHUKAIOT NMPHU PEUICHUW 3aad U3 JIPYTUX YYEOHBIX
MPEIMETOB U PEAIBHOMN KU3HMU.

Havasa MmaTeMaTH4€CKOro aHAJIN3a

[TpumeHeHre POU3BOJHON K MCCIEAOBaHUIO (YHKIMII HA MOHOTOHHOCTb U
sKkcTpeMyMmbl. HaxoxaeHre HanboapuIero 1 HAMMEHbILIEr0 3HAYEHUI HEeMPEPbIBHON
(yHKUIHUH Ha OTPE3KE.

[IpuMeHeHnEe TPOU3BOAHOM UL HAXOXKACHUS HAWJIY4dIEero pElIEHUs B
NPUKIAJAHBIX 3aJadax, JUIsl OIPEAENICHHs CKOPOCTM M YCKOPEHHMs Mpolecca,
3aJIaHHOTO (HOPMYJIION M TpauKoOM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TMepBO0OOpa3HbIX. IlepBooOpaszHbie
aneMeHTapHbIX QyHKIuMH. [IpaBuna HaxoxIeHus epBOOOPa3HbIX.

HNuterpan. ['eoMeTprudeckuil CMbICI HHTErpAIa. Beruucienue onpeaeneéHHoro
uHTerpana no gpopmyne Herotona-Jleitonuna.

[TpumeHeHne uHTErpajsa A HAXOXKJIEHUS IUIOIIAfe MiIockux ¢Guryp u
00BEMOB T€OMETPUUECKHUX TEIL.

[Tpumepsl pemenuit auddepeHIuanbHbIX ypaBHEHUH. MartemaTuueckoe
MOJICJIMPOBAHUE peajbHBIX TPOIECCOB € MOMOIIBI0  auddepeHIaTbHbIX
YPaBHCHUM.



[UDIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA VYEBHOI'O KVYPCA
«AJI'EBPA 14 HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBIM YPOBEHb) HA VYPOBHE CPEJHEI'O OBILEIO
OBPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIIMTAHMS

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUAIOMIErocs KaK aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUIMCKOI0 OOIIECTBA, TPEACTABICHUE O MATEMAaTUYECKUX
OCHOBaxX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBJICHUM, TMPOLEIYP
IpaXJIaHCKOTo  oOmiectBa  (BBIOOPBI, ONpPOCHI WU JIPyroe), yMEHHUE
B3aMMOJICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHM C HX
GYHKIUSAMUA 1 HA3HAYCHUEM;

2) IaTPUOTUYECKOT0 BOCIUTAHMSI:

c(hOpMHUPOBAHHOCTh POCCUHUCKOM T'PakKTaHCKOW HIACHTUYHOCTH, YBOKCHHUS K
MPOILIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTUKH, LIEHHOCTHOE OTHOIIECHHE K
JTOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
WCIIOJB30BaHUE ATUX JOCTHXKEHUM B APYrHX HayKax, TEXHOJIOrusx, cdepax
SKOHOMHUKH;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

OCO3HAHHME JTYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapojaa, cPOpMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, STUUYECKOTO IMOBEJCHUS, CBSI3aHHOTO C MPAKTUYECKUM
MPUMEHEHUEM JOCTHXKCHUN HAyKU U JeATeTbHOCThIO YUEHOT0, OCO3HAHHE JINYHOTO
BKJIaJla B IOCTPOEHUE YCTOMYMBOTO OYIyIIIETO;

4) 3cTeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKJIOUas ACTETUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEM, 00bEKTOB, 3a/1a4, PEUICHUH, pacCy>KJIeHUMN, BOCIPUUMYUBOCTD K
MaTeMaTHYECKUM acIlieKTaM pPa3JInuHbIX BUJOB UCKYCCTBA;

S) pusuecKoro BOCIUTAHMS:

cOPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATH MAaTEMAaTUYECKHe 3HAHUSA B
WHTEpecax 3JI0pOBOTO U 0€30MacHOro 00pasza *KU3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 3JI0OPOBBIO (3I0pPOBOE THUTAHHWE, COATAHCUPOBAHHBIA PEKUM 3aHITUN U
OTIIbIXa, PEryisipHas (uU3NYecKass aKTHBHOCTH), (PHU3NUECKOE COBEPIIICHCTBOBAHHE
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM JAESTEIbHOCTHIO;

6) TPy10BOr0 BOCIIUTAHUS:

TOTOBHOCTh K TPYAY, OCO3HAHME IIEHHOCTH TPYJOIO0Us, HHTEpeC K
pazmuuHbiM  chepaM  NMPodeCCHOHANBHOM  JESATEIbHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHHSIMH, YMEHHE COBEpIAaTh OCO3HAHHBIA BHIOOP
Oynymeir mnpodeccnrn W Ppearnu30BBIBATH COOCTBEHHBIC JKU3HCHHBIC TIUIAHBI,



TOTOBHOCTH M CIIOCOOHOCTh K  MaTeMaTH4YeCKOMY  OOpa3oBaHHWIO U
caMOOOpa30BaHUI0 HA TPOTSHKEHUUM BCEM KU3HM, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU MTPAKTUUECKUX 3a]1a4 MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOH  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COI[MATIbHO-?)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COLMATbHON
Cpebl, OCO3HaHUE IrI00ATIbHOTO XapaKTepa 3KOJIOTHYECKUX TPOOIeM, OPUEHTALIMS
Ha TIPUMCHEHHE MaTeMaTHYEeCKUX 3HAHUW IS pelieHus 3agad B o0JacTu
OKpY>Karoliel cpelbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILEHKH HMX BO3MOXKHBIX
MOCJICICTBUM [ OKPY’KAIOIIEH CPeIbl;

8) HeHHOCTH HAYYHOI'0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOIIIECTBEHHOMN MPAKTUKH, TOHUMaHUE MaTeMaTHICCKON
HayKH Kak cepbl YeITOBEUECKON ACATEIbHOCTH, ITANIOB €€ pa3BUTHS U 3HAYUMOCTHU
JUISL pa3BUTHUSL IUBUJIN3AIIMH, OBJIAJICHUE SI3bIKOM MaTEMAaTHUKU U MAaTEeMaTUYECKOU
KYJbTYpOU KaK CpEJICTBOM MO3HAHUS MUPA, TOTOBHOCTh OCYIIECTBIIATH MPOECKTHYIO
U UCCIIEIOBATENIbCKYIO JEATEIbHOCTh MHANBUIYATIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble jornyeckue AecTBUA:

BBISBJISITh M XapaKTEPU30BaTh CYIECTBEHHBIE MPU3HAKU MATEeMaTUYECKHUX
OOBEKTOB, TIOHSTHUWA, OTHOIICHUN MEXAy TMOHATHUSAMHU, (HOPMYIHPOBAThH
OTIpeJICIICHHS TIOHATUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMsI /711 0000IIEHNS U CPABHEHHUSI, KPUTEPUU TTPOBOJIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  NPeoOpa3oOBBIBATH  CYXKICHUS:
YTBEPAUTEIbHBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YaCTHBIC U OOIINE, YCIOBHBIE;

BBISBJISITh MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TIPOTUBOPEUHUSI
B (pakTax, JaHHBIX, HAOIIOMCHUSIX W YTBEPKIACHUSAX, MPeajiaraTh KPUTEPHUH IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W MPOTUBOPEYUN;

JieJaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTHKH, ACAYKTUBHBIX H
WHIYKTUBHBIX YMO3AaKJIIOUCHUH, YMO3aKIFOUEHUH 110 aHAJIOTHH;

MPOBOAUTH CAMOCTOSTENIBHO J10KA3aTEIbCTBA MATEMATHUECKUX YTBEPKICHUM
(OpsiMble ¥ OT NPOTUBHOTO), BHICTPAUBATh aPryMEHTAIIMIO, TPUBOJUTH IPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKICHHUS U BHIBOJIBI;

BBIOMpaTh Ccrmoco0 pemieHuss ydeOHOW 3agayu  (CpaBHMBATh HECKOJBKO
BApUAHTOB PEILIEHUs, BEIOUPATh HanboJee MOIXOAIIUN C YYETOM CAMOCTOSITEIBHO
BBIJICJIEHHBIX KPUTEPHUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUSA:



UCIIOJIb30BaTh BOMPOCHI KaK MCCIEAOBATEIbCKUN HHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpEUHE,  MpoOJIeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (popMHpOBaTh TMMOTE3Yy, apryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN AKCHEPUMEHT, UCCIIEJOBAHHUE
M0 YCTAHOBJICHHIO OCOOCHHOCTEW MaTeMaTHUYeCKOTo 00bEKTa, SIBJIICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (POpMYIMpOBaTh OOOOLIEHHUS] U BBIBOJBI 10 pe3yibTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
MOJTyYEHHBIX Pe3yIbTaTOB, BEIBOJOB U 0000IIEHNUH;

POTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpOLecca, a TaKkKe BBIABUTATD
MPE/IOJIOKEHNUS O €T0 PA3BUTHHU B HOBBIX YCIOBUSX.

Pabora c nnopmanmueii:

BBISBJIATH JeUUUTH HHPOPMALMH, JaHHBIX, HEOOXOAUMBIX Ul OTBETA Ha
BOMPOC | JUIsI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3IUYHBIX THUIIOB, AHATU3UPOBATD,
CHCTEMAaTHU3UPOBATh U HHTEPIPETUPOBATH HHPOPMAITIIO PA3TUYHBIX BUAOB U (PopM
IpECTaBICHNUS;

CTPYKTYpUpPOBaTh MHGOpPMaLMIO, MPEICTaBIsATh €€ B pa3Iu4HbIX (opmax,
WJLTIOCTPUPOBATH TpaUuecKH;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITEITEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATH CY>KICHHUS B COOTBETCTBUU C YCIOBUSIMU U
HEJSIMA OOLIEHHUSI, ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX
M THCHbMEHHBIX TEKCTaX, JaBaThb IOSCHEHHUS IO XOJIy PEUIEeHUs 3aJayu,
KOMMEHTHUPOBATH MOJTYyUYECHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOMPOCHI MO CYIIECTBY OOCYXIAeMOIl TEMBbl,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
peleHns, COINOCTABIATh CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHHKOB
nuainora, oOHapyKMBaTh pa3jiM4Me M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIACHS, CBOU BO3PAKEHUS;

IIPEACTABIATh PE3YJIbTAThl PELICHUS 3aa4i, SKCIIEPUMEHTA, UCCIEAO0BAHNS,
IPOEKTa, CaMOCTOSITENIBHO BBIOMpATh (opMar BBICTYIUICHUS C YYETOM 3aaay
NPE3EHTAlUN U OCOOEHHOCTEN ayJUTOPHUU.

PerynsiTuBHbIC YHHBepcaJbHble y4eOHbIe AeHCTBUS
Camoopranusanms:



COCTaBJIAITh IJIaH, aITOPUTM PEIICHHS 3a/lauM, BEIOUPATh CIIOCOO PEIICHHUS C
Y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATH BAPUAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

BIAJ€Th HABBIKAMHM  TO3HABATENbHOM  pediekcud KaKk  OCO3HaHMS
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX IMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crnocobaMy CaMOIPOBEPKH, CAMOKOHTPOJIS TMpoIlecca W pe3yibTara pPelIeHHs
MaTeMaTUYECKOW 3a7a4H;

MPEABUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PELICHUM 3a]1ayH,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYJHOCTEH;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa UEIH U YCIOBUAM, OOBACHATH IPUYUHBI
JOCTUKEHUSI WM HEAOCTUKEHUSI Pe3yNIbTaTOB JESTEIbHOCTH, HAXOIUTh OLINOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eATEILHOCTD:

NOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M WHIMBHUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, NOPUHUMATh I€JIb COBMECTHOU
JeSITEIbHOCTH, TUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOM paboOThl, pacmpeneisTh
BU/JIBI pabOT, IOrOBApUBATHCS, 00CYKAATh MPOIIECC U pe3yIbTaT paboThl, 00001IaTh
MHEHMS HECKOJIbKUX JIIOJICH;

y4acTBOBaTh B IpynmnoBbIX (opMax palboThl (00CYXIeHHs, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbD) U UHBIE), BHITOJIHATH CBOIO YacTh Pa0OTHI U KOOPAUHUPOBATh
CBOM JICUCTBUS C IPYTMMH YIECHAMHU KOMaHbl, OLICHUBATh KAYE€CTBO CBOETO BKJIAA
B O0mMi TPOAYKT TO KpUTEpUsM, C(HOPMYIMPOBAHHBIM  YYaCTHHUKAMU
B3aMOJIENCTBHUS.

INPEAMETHBIE PE3YJIBTATBI

K koniy ob6yuenuss B 10 kJjacce oOydyarOIIMICA TOJYYUT CICAYIOIIHNE
MPEAMETHBIC PE3yJIbTaThl TI0 OTACIBbHBIM TeMaM pabouell mporpaMmbl y4eOHOTO
Kypca «Anrebpa u Havyajla MaTeMaTUYECKOTO aHaTU3ay:

Yuciia ¥ BBIYUCTICHUSA:

CBOOOJIHO OIEpPUPOBATH MOHATUSMH: palMOHATBLHOE YHUCJIO0, OCCKOHEYHas
nepuoguyeckass JIpoOb, TPOIEHTHI, HWPPAIMOHATFHOE YHCIO0, MHOXECTBA
pPaLMOHATBHBIX U JEUCTBUTENBHBIX YUCEI, MOYJIb AEUCTBUTEIIBHOTO YHCIIA;

OPUMEHATh JPpOOM W TPOLEHTHI JUIsl PEIICHHUS NPHUKIAJHBIX 3a1ad U3
PA3JIMYHBIX OTPACIIEN 3HAHUM U PEATTbHOU KU3HU;

MPUMEHSTH MPUOIMKEHHBIE BBIUMCIICHUS, ITPAaBUJIa OKPYTJICHUS, IPUKUIIKY U
OLICHKY P€3yJIbTaTa BEIYUCICHUM;



CBOOOJTHO ONEPUPOBATH MOHIATHEM: CTENEHb C LEJIBIM I0Ka3aTeseM,
MCITOJIB30BaTh MOAXOASANIYIO (DOPMY 3aIMCU IEUCTBUTENIBHBIX YHCEIT ISl PELICHUS
IIPAKTUYECKUX 3a/1a4 U MPEACTABIICHUS JaHHBIX;

CBOOO/IHO OIEpUPOBaATh MOHATUEM: apU(PMETUUECKUN KOPEHb HATypalbHOMN
CTEIICHH;

CBOOOJIHO OIEPUPOBATH IMOHATUEM: CTEIIEHb C PALlMOHAIBHBIM [TOKA3aTENIEM;

CBOOOJHO OMNEpPUpPOBaTh MOHATHUSAMHU: JIOTapUPM UHKCIa, IACCATHYHBIE U
HaTypaJIbHbIE JIOTapU(PMBL;

CBOOO/IHO ONEPUPOBATH MOHATUSMU: CHHYC, KOCUHYC, TAHI'€HC, KOTAHI'EHC
YUCJIOBOT0 apryMEHTa;

ONEPUPOBATH MOHATUAMH: APKCUHYC, APKKOCHUHYC W ApKTAHTEHC YHCIOBOIO
apryMeHTA.

YpaBHeHMs U HEPABEHCTBA:

CBOOO/IHO ONEPUPOBATh MOHATHUSMHU: TOXKJIECTBO, YpPaBHEHHE, HEPABEHCTBO,
PAaBHOCHWJIBHBIE YPAaBHEHUS U YPABHEHHUS-CIIEICTBUS, PABHOCHIIBHBIC HEPABEHCTBA,

OPUMEHATh Pa3jIU4YHbIE METOAbl PEIICHUS palUOHAIBHBIX U JAPOOHO-
palMOHAJIBHBIX YPAaBHEHWM, IPUMEHATH METOJ HWHTEPBAJIIOB UL PELICHUS
HEPABEHCTB;

CBOOOIHO OMNEpUpPOBaTh MOHATHUSAMHU: MHOTOWIEH OT OJIHOM IepeMEeHHOMH,
MHOTOWIEH € UEIbIMHA KO3 PUIIMEHTaMU, KOPHU MHOTOYJIEHA, IPUMEHSTH JI€JICHUE
MHOI'O4YJIEHA Ha MHOTIOWIEH C OCTaTKoM, Teopemy be3dy u teopemy Buera nis
peleHns 3a1ay;

CcBOOOJIHO ONEpUpOBAaTh MOHATUSAMU: CHCTEMa JIMHEHHBIX YypaBHEHUH,
MaTpula, ONpPENEIUTENb MaTpulbl 2 X 2 M €ro TeOMETPUYECKUN CMBICI,
MCIIOJIb30BaTh CBOWCTBA ONPENENUTEN 2 X 2 JUId BBIUYHCICHHS €r0 3HAYEHUS,
IMPUMEHSATh ONPEACIIUTENN I PELIEHUs CHUCTEMbl JIMHEHMHBIX YPaBHEHUU,
MOJEIUPOBATh PEAIIBHBIE CUTYAllMH C MOMOILIBIO CUCTEMbI JJUHEHUHBIX YPABHEHUH,
MCCIIE0BAaTh IIOCTPOCHHBIE MOJEIHM C IOMOLIBI0O MATPUL] U OIpEAEIUTENEH,
WHTEPIIPETUPOBATH MMOJTYUYECHHBIN pE3yJIbTaT;

UCIIOJIb30BaTh CBOMCTBA JIEUCTBHM C KOPHSIMHU Il MpeoOpa3oBaHUs
BBIPAKECHU,

BBITNOJIHATH MpeoOpa30BaHUs YHCIOBBIX BHIPAXKEHUHN, COJEPKAIIUX CTETIEHU C
palMOHAJILHBIM [T0KAa3aTelIeM;

UCII0JIb30BaTh CBOMCTBa aorapupmMoB TUTSI npeoOpa3zoBaHus
Jorapu(pMHUECKUX BbIPAKEHUN;

cBOOOJIHO OMEpUPOBATh MOHATUSAMU: HppPAIlMOHATbHBIC, MOKa3aTeJIbHbIE U
JorapuMHUUecKre ypaBHEHHUS, HAXOAUTh UX PELICHHS C ITOMOIIBbIO PABHOCHIIbHBIX
IIEPEXO0I0B WIIN OCYILECTBIISAA NPOBEPKY KOPHEM;



IPUMEHSTh OCHOBHBIE TPUTOHOMETpHUECKHUE (POPMYIIBI I TPeoOpa3oBaHus
TPUTOHOMETPUUYECKHUX BBIPAXKECHHI;

CBOOOJHO ONEPUPOBATH IMOHSATUEM: TPUTOHOMETPHUUYECKOE YypaBHEHHE,
OPUMEHATh  HEOOXOAuMbIE  (OpPMYJbl  JUI  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKUX YPABHEHUM;

MOJICJIMPOBATh peajbHbIE CUTYallMM Ha S3bIKE anreOpbl, COCTABIATH
BBIDAKECHHSI, YpPAaBHEHMs, HEPAaBEHCTBA MO YCIOBHUIO 3a/aud, MCCIEI0BATh
IIOCTPOEHHBIE MOJIEIIU C UCIIOJIb30BAHUEM alllapara anreopsl.

DOyHKUMHA U TPaPuKu:

cBOOO/IHO ONEpPUPOBaTh NOHATUAMU: (PYHKILIHS, CIIOCOOBI 3a/aHusl QyHKLUH,
B3aUMHO O0OpaTHble (QYHKIUHU, KOMHOO3MIMUSA (QYyHKUUWA, Trpaduk QyHKOUH,
BBIIIOJIHATH 3JIEMEHTapHbIE TPeoOpa3oBaHus rpauKoB (PyHKIUI;

CBOOO/IHO OIEpUPOBATh MOHATUSAMHU: 00JACTh ONPEEICHHUS U MHOKECTBO
3HaYeHUH PYHKINU, HYIH QYHKIHH, TPOMEXYTKHA 3HAKOTIOCTOSHCTBA;

CBOOOJHO ONEpUpPOBaTh IMOHATUSAMU: UYETHBIE W HEYETHbIE (DYHKIMH,
NepUOINYECKUE (PYHKIIUHU, MPOMEKYTKH MOHOTOHHOCTH (DYHKIIMH, MAKCUMYMBI U
MUHUMYMbI (DYHKIIMM, HaumOoJibllee M HauMEHblIee 3HaueHWe (YHKIMH Ha
IIPOMEKYTKE;

cBOOO/IHO ONEpPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HAaTypalbHbIM U
HeabIM ToKa3zareneM, rpa@uk CTeneHHOW (YHKUMHU C HATypalbHbIM U ILEJIbIM
nokasaresieM, rpaguk KOpHs N-Oi CTeneHW Kak (PYHKIUH OOpaTHOM CTENEHu C
HaTypaJbHBIM I0Ka3aTeJIEM;

ONEpPUPOBATh TOHATUSAMU: JIMHEWHAas, KBajJpaTU4Has U APOOHO-IMHEWHas
(GYHKIMH, BBITOJHATH 3JIEMEHTAPHOE UCCIIE0BaHUE U MIOCTPOEHUE UX TPapUKOB;

CBOOOJHO ONEPUPOBATH MOHATUSAMU: TOKa3aTellbHAas U JorapupmMuyeckas
GyHKUMH, UX CBOMCTBa M rpaduKH, HMCIOJIB30BATh MX TpaQUKU [JIs PEIICHUS
YPaBHEHUH;

CcBOOOJIHO OMNEpUPOBATH TMOHATUSMU: TPUTOHOMETPUYECKAs] OKPYKHOCTb,
OTpeJieieHre TPUTOHOMETPUUECKUX (PYHKIIMN YHCIIOBOTO apryMEHTa;

UCIOJIb30BaTh rpaduku (YHKUMA JJI1  MCCIENOBAaHUA MPOLECCOB H
3aBUCUMOCTEN MpHU PEIICHUH 3a/lad U3 APYruX y4eOHBIX MPEIMETOB U pealbHON
KU3HU, BBIpAXaTh (HOPMyJIaMU 3aBUCMOCTH MEXy BETUUMHAMU;

Havana maTeMaTH4eCKOro aHaJIm3a:

CBOOOJHO OMNEPHUPOBATH MOHATHAMU: apuMeTHUecKas U TIeoMeTpUuyecKas
nporpeccusi, 06CKOHEUHO yObIBaIOIIasi T€OMETPUYECKasi IPOTrPeCCHsi, TMHEUHBIN U
HKCMOHEHLIUATIBHBINA POCT, (POPMYJIa CIOKHBIX MPOLIEHTOB, UMETh MPEACTABICHUE O
KOHCTAaHTE;

UCIIOJIB30BaTh IMPOrPECCUU IS PELIEHUs peajbHBbIX 3aJad IMPUKIATHOTO
XapaKkTepa;



cBOOOHO OTIEPUPOBATH MOHATUSAMH: MTOCIEIOBATEILHOCTD, CIIOCOOBI 3aJaHUS
MOCIIEI0BATEIBHOCTEH, MOHOTOHHBIE M OTPAaHUYEHHBIC IOCIIEJOBATEIHLHOCTH,
NOHMMAaTh OCHOBBI 3apOXACHHUS MAaTEMaTHYEeCKOrOo aHajiu3a Kak aHajau3a
OECKOHEYHO MaJbIX;

CBOOOTHO ONEPUPOBATH MOHATUSMU: HEMPEPHIBHBIE PYHKIIUHU, TOYKU Pa3pbiBa
rpaduka QyHKIMH, aCUMIOTOTHI Tpaduka QyHKINY;

cBOOOIHO OIEpHpPOBaTh MOHATHEM: (GYHKIIUS, HEMpEepbIBHAsS Ha OTpPE3KeE,
MPUMEHSTH CBOMCTBA HEMPEPHIBHBIX (DYHKIUH JJI PEIICHUS 3a/1a4;

CBOOOJTHO OIEpPUPOBATH TMOHATUSIMH: TIEpBasi W BTOpas MPOU3BOJHBIC
dbyHKIMH, KacaTellbHas K Tpaduky QyHKINY;

BBIUUCIISTH MPOU3BOJHBIE CYMMBI, MTPOU3BEACHUS, YaCTHOTO W KOMITO3UIIUU
IByX (QYHKIUH, 3HATH IPOU3BOIHBIC AIIEMEHTAPHBIX (PYHKIIHIA;

UCIOJIb30BaTh T€OMETPUYECKUN U (PU3UUECKHI CMBICT MPOU3BOJIHON 1Jis
pelieHus 3a1ad.

MHokecTBa M JIOTHKA:

CBOOOJIHO  OMEpPHpPOBaTh  TMOHATHUSMHU:  MHOXKECTBO, OMEpaluud  Hal
MHO>KECTBaMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN armapar JJisi ONUCaHUsI peabHbIX
IIPOLIECCOB U SIBJICHUH, IIPU PELICHUHU 33]1a4 U3 IPYTUX yU4eOHBIX MPEAMETOB;

CcBOOOIHO OIEpPHpPOBaATh TMOHATHUSMU: OIpeAeTeHHe, TeopeMa, ypaBHEHHE-
CJIEJICTBUE, CBOMCTBO MaTeMaTHYECKOTO O0BEKTA, JOKA3aTEIIbCTBO, PABHOCUIILHBIC
YpaBHEHHUS U HEPABEHCTBA.

K xonmy obOywyenus B 11 kiacce oOydyaromuics TOJYYUT CIEIYIONTUE
npeaIMeTHbIE Pe3yJIbTaThl MO OTIEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anrebpa 1 Hayaia MaTEMaTHYECKOTO aHAIIA3ay:

Yuciaa 1 BBIYUCICHUA:

cBOOO/IHO ONIEPUPOBATH MOHATUSMU: HATYPAIBLHOE U LIEJI0€ YUCIIO, MHOKECTBA
HATYpaJIbHBIX U LEJBIX YHCEJI, UCIIOJIb30BATh MPU3HAKU JIETMMOCTH LIEJbIX YHCEl,
HOJl m HOK HaTypanbHBIX 4yucen Mg pelIeHus 3aAad, MPUMEHSTh alrOpUTM
EBxnupa;

cBOOOMHO OMEpUpPOBATh IMOHITHEM OCTaTKa [0 MOMYJIO, 3alHChIBATh
HaTypaJIbHbIE YMCIIa B Pa3JIMYHbIX MO3UIIMOHHBIX CUCTEMAX CUMCIICHHUS;

CBOOOIHO OINEpUPOBATH MOHATHAMHU: KOMIUIEKCHOE YHCJIO U MHOECTBO
KOMIUTIEKCHBIX YHCEll, MPEACTABIATh KOMIUIEKCHBIE YWCIa B alreOpandeckol u
TPUTOHOMETPUUECKOU (OpMe, BBIMOIHATH apuPMETHUECKUE ONEepalui ¢ HUIMU U
n300paxaTh Ha KOOPAMHATHOM MIIOCKOCTH.

YpaBHeHHS U HEpaBeHCTBA:



CBOOOJHO ONEPHUPOBATH IMOHATHUSIMHU: HUPPALMOHAIBHBIE, MOKa3aTelIbHbIE U
Jorapu(MUUECKHe HEPaBEHCTBA, HAXOAUTh WX PEHICHUS C  IMOMOIIBIO
PaBHOCWJIBHBIX NIEPEXOOB;

OCYHIECTBJISATH OTOOpP KOpPHEW TMpH pEUICHUU TPUTOHOMETPUYECKOTO
YpaBHEHUS;

CBOOOJHO OINEpUPOBAaTh IOHSATUEM TPUTOHOMETPUUECKOE HEPABEHCTBO,
OPUMEHATH HEOOXOoAuMble (OpPMYNbl Ui  PEIICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHSATUSMU: CUCTEMA U COBOKYIMHOCTb YPAaBHEHUH U
HEPaBEHCTB, PABHOCUJIBHBIE CUCTEMBI U CUCTEMBI-CIICACTBUS, HAXOAUTh PEILICHUS
CUCTEMBI U COBOKYMHOCTEW pallMOHAIbHBIX, UPPALMOHAIBHBIX, TOKA3aTEIbHbBIX U
Jorapu(pMUYECKUX YPaBHEHHUI U HEPABEHCTB;

perarb palroOHaJIbHbIE, UppalrOHaIbHBIE, IIOKa3aTelIbHbIE,
jgorapupMUyUecKue U TPUTOHOMETPUUYECKHE YpaBHEHUS M  HEPAaBEHCTBA,
coJiep>Kalle MOAYJIU U NapaMeTphl;

NPUMEHSATH TpaduuecKre METOAbI JAJI PEIICHHUs YPAaBHEHUN U HEPABEHCTB, a
TaKXKe 3a/1a4 C MapaMeTpaMu;

MOJIEJIMPOBaTh pealibHble CUTyalldd Ha S3bIKE€ anreOpbl, COCTABIATH
BBIDAKECHHSI, YPABHEHUS, HEPABEHCTBA U HMX CHCTEMBI II0 YCIOBHIO 3aayH,
UCCJIENOBATh IOCTPOCHHBIE MOJIETM C HCIOJIb30BAHUEM alllapara ajnreopsl,
MHTEPHPETUPOBATH NOJYUYECHHBIN Pe3yJIbTar.

DYyHKIUHN U TPAPUKHU:

CTPOUTHh TpauKU KOMMO3UIMU (GYHKIUH C TOMOIIBIO 3JIEMEHTapHOTO
WCCJICIOBAHUS U CBOWCTB KOMIIO3UITUU IBYX (DYHKIIMIA;

CTPOUTbH F€OMETPUUECKHE 00pa3bl ypaBHEHUI U HEPABEHCTB HA KOOPIMHATHOM
MJI0CKOCTH;

CBOOOJIHO  OMNEpUpPOBaTh MOHATUSAMHU: TpadUKH  TPUTOHOMETPHUUECKHUX
(yHKmii;

OpUMEHATh (QYHKUMU JJI1 MOJEITUPOBAHMS U MCCIEIOBAHUSA pPEaIbHbBIX
ITPOLIECCOB.

Havana maTeMaTH4ecKoro aHajmsa:

UCIIOJIb30BaTh NMPOU3BOIHYIO JUIsSl UCCIIEIOBaHMs (DYHKIIMU HA MOHOTOHHOCTD
U DKCTPEMYMBI;

HAXOJUTh HaUOOJIbIIee U HAMMEHBIIEE 3HAUCHUS (DYHKIIMM HENPEPbIBHOW Ha
OTPE3KE;

UCIIOJIB30BaTh IMPOU3BOJHYIO JUISl HAXOXKJICHHUS HAWIy4ylIero peuieHus B
IPUKJIAJAHBIX, B TOM YUCJIE COLUATBHO-3KOHOMUYECKHUX, 3a/1a4ax, JUIsl ONpeeIeHuUs
CKOPOCTH U YCKOPEHHS Mpoliecca, 3aJaHHOTo (OpMyIIoi min rpadukom;



cBOOOJHO OMEpUpOBATh TMOHATUSMHU: TMEPBOOOpa3Has, ONpeaeaEHHbBIN
UHTETpaJl, HAXOJWUTh MEPBOOOpAa3HBIC AIIEMEHTAPHBIX (YHKIMHA ¥ BBIYHUCISATH
uHTerpan no popmyne Herotona-JleliOnua;

HAXOJUTh IUIOLIA/IU THIOCKUX (UTYp ¥ 0OBEMBI TEJl C MOMOIIBIO HHTETpaa;

UMETh MpPEJCTaBIICHHE O MaTeMaTHYeCKOM MOJEIHPOBAHUU Ha TpHUMEpe
coctaBieHus TudpepeHInaIbHBIX YpaBHEHUH;

pemiath MPHUKJIaJHbIE 3a7a4d, B TOM YHUCIIE COI[MAIBHO-DPKOHOMUYECKOTO H
¢u3nUecKkoro xapakrepa, CpeICTBAMUA MaTEeMaTHUYECKOTO aHAIN3A.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoJsun4yecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposBbie)
n/n NPOrpamMMbl Bcero Kontpoaensie — IpaxTiiecikue o0pa3oBaTte/ibHbIC
padoThI padoTsbI 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
HenpepsiBable pynkuuu. [IponzBoanas 20
9 [ToBTOpeHmE, 0000IIEHNE, CHCTEMATH3 AL 5 )
3HaHUU
OBLIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 136 10 0




11 KJIACC

KounyecTBO 4yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposBbie)
n/n NPOrpamMmbl Bcero Konrpoabneie  Ipakriieckue o0pa3oBaTe/ibHbIE
padoThI padoTsbI pecypeni
1 HccnenoBanue GyHKIMA ¢ TOMOIIBIO 29 1
MIPOU3BOTHOM
2 [TepBooOpasHas u HHTETpAI 12 1
3 I'paduiku TPUrOHOMETPUUECKUX (PYHKIIHIA. 1 1
TpuroHomeTpruyeckue HepaBEHCTBA
4 UppanmonansHble, MOKa3aTENbHbBIE U 24 1
norapuMUUecKre HEPaBeHCTBA
KomriekcHbie ncia 10
HatypanbHble u 1ienbie uncna 10
CucTeMBbl paroHaTBHBIX, HPPAMUOHATBHBIX
7 MIOKa3aTeIbHBIX U JOrapu(pMUUEcKux 12 1
ypaBHEHUH
8 3amaqu ¢ mapameTpamMu 16 1
9 [ToBTOpenue, 06001IeHNE, CUCTEMATH3AIUS 16 5
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0







HOYPOYHOE INIVIAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB JIeKTPOHHBbIE
Ne Hara uudposbie
Tema ypoxka Kontpouabubie IlpakTuyeckue
n/n Bceero U3YYCHUS oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
1 MHOX€eCTBO, OIepaIuy Haj 1
MHOKECTBAMHU U X CBOMCTBA 03.09.2024
2 narpaMMEbl Diiepa-Benna 1
Hluarp P 03.09.2024
[IpuMeHeHne TeopeTHKO-
3 MHOYKECTBEHHOI'0 arapara JUisl peleHus 1
P P 06.09.2024
3amaq
Pammmonansusie ynciaa. OOLIKHOBEHHEIE U
4 eCSTUYHBIE TPOOH, IIPOIICHTEI, 1
A PODH, HIPOTL 06.09.2024
OCCKOHEUYHBIC TIEPHOIMICCKHE JPOOH
Pammonansabie uncina. OOBIKHOBEHHEIE U
5 CCATHYHBIC IPOOU, IPOLICHTHI, 1
A APODH, HIpOTL 10.09.2024
OCCKOHEUYHBIC TIEPHOAMYSCKUC IPOOH
[Tpumenenue apobeli U MPOIEHTOB AJIs
6 1
pelIeHs TPUKIaJAHbIX 3a7a4 10.09.2024
[Ipumenenue qpoOeit U IPOIEHTOB TSt
7 1
penieHus MPUKIAIHBIX 3a1a4 13.09.2024
JlelicTBUTEeNIbHBIE YKCIIa. PallioHaIbHEIE
8 1
U UppaloHaibHbIE YnCIa 13.09.2024
9 ApudmeTndeckue oneparuu C 1
JNEUCTBUTEILHBIMU YHCIaMU 17.09.2024




10

Mopynp JEMCTBUTEIBHOIO YHCIIA U €TI0
CBOMCTBa

17.09.2024

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

20.09.2024

20.09.2024

24.09.2024

14

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

24.09.2024

15

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

27.09.2024

16

17

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

Pemenue cucreM JIMHENHBIX ypaBHEHUI

27.09.2024

01.10.2024

18

Pemenne cucreM TMHENHBIX YpaBHEHUN

01.10.2024

19

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

04.10.2024




20

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

04.10.2024

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

08.10.2024

08.10.2024

11.10.2024

24

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

11.10.2024

25

26

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

I'padux GyHKIIUN. DIeMEeHTapHbIe
npeoOpa3oBaHus rpagukoB GyHKIUN

15.10.2024

15.10.2024

27

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

18.10.2024

28

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

18.10.2024

29

30

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

JluneliHasi, KBagpaTU4Has U JpOOHO-
AuHenHas QyHKIH

22.10.2024

22.10.2024




DJIeMEHTapHOE HCCIIEIOBAaHUE U

31 MoCTpoeHue rpaGuKoOB ATUX PYHKITUN 25.10.2024
32 DJIeMEHTapHOE UCCIIEJIOBAaHUE U

MOCTpOeHUE TPaUKOB ITHX (QYHKITUH 25.10.2024
33 Crenens ¢ 1esbIM NTOKa3areneM. buaom

Herotona 05.11.2024
34 CrerneHs ¢ 1eNbIM MoKaszareiaeM. buaom

Herotona 05.11.2024

Crenennast GyHKIUS C HATYPaJIbHBIM H
35 ;I;;I;III;/IKHOK%aTGHGM. E€ cBoiicTBa 08.11.2024
36 Kontponbhas pabora: "Crenennas

¢dbynkuus. E€ croiicta u rpaduk" 08.11.2024
37 Apudmerndeckuii KOpeHb HaTypaTbHON

CTETEeHH U ero CBOMCTBA 12.11.2024
38 ApudmeTnueckuii KopeHb HaTypaJbHOU

CTEINEHHU U ero CBOWCTBA 12.11.2024
39 [TpeoOpa3oBaHUs YHCIOBBIX BBIPAKECHHIH,

CoJIepXalIuX CTETIEHU U KOPHU 15.11.2024
40 [IpeoOpa3oBaHMs YUCIOBBIX BBIPAXKCHHH,

COJIepXKalINX CTETIEHU U KOPHU 15.11.2024
41 [IpeoOpa3oBaHMs YUCIOBBIX BEIPAXKCHHH,

COJIEpXKAIINX CTETICHH U KOPHU 19.11.2024

Uppanuonansueie ypaBHeHus. OCHOBHBIC
42 METO/IbI PEIICHUS UPPAITUOHATEHBIX 10.11.2024

yYpaBHEHUN




43

Uppanmonanbubie ypaBHeHusi. OCHOBHBIE
METO/IbI PEIICHUS UPPALUOHATIBHBIX
ypaBHEHUH

22.11.2024

44

Wppaunonanbubie ypaBHeHUs. OCHOBHbBIE
MCTOJbI PCHICHUA UPpALIUOHAIIBHBIX
ypaBHEHUI

22.11.2024

45

46

PaBHOCHIIBHBIE NTEPEXOABI B PELICHUH
VPPALMOHAJIBHBIX YPABHEHUN

PaBHOCHIIBHBIE TIEPEXO/Ibl B PELICHUT
UPPALMOHATIBHBIX YPaBHEHHIM

26.11.2024

26.11.2024

47

PaBHOCWIIBHBIE ITEPEXO/IBI B PELICHUHN
VUPPALMOHAIBHBIX YPABHEHUN

29.11.2024

48

49

PaBHOCHIIBHBIE ITEPEXO/BI B PELICHUU
VUPPALMOHAIBHBIX YPABHEHUN

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

29.11.2024

03.12.2024

50

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

03.12.2024

51

KonTponbHas pabora: "CBoiicTa u
rpaduk KOpHs N-0H CTENEeHN.
HppanyroHanbHblEe ypaBHEHHS"

06.12.2024

52

53

Crenens ¢ pallMOHAIBHBIM MOKa3aTeIeM
U €€ CBOICTBa

Crenens ¢ pallMOHAIBHBIM MOKa3aTeIeM
U €€ CBOICTBa

06.12.2024

10.12.2024




Crenens ¢ palOHAJIbHBIM ITOKAa3aTCJICM

4
> u e€ CBOMCTBa 10.12.2024
55 [oka3zatenpHast GpyHKIMS, €€ CBOICTBA U
rpadux 13.12.2024
Hcnonb3oBanue rpaduka GyHKIUN 115
56 .
pelieHus: ypaBHEeHU I 13.12.2024
Hcnonp3oBanue rpaduka QyHKIHH 115
57 .
peleHus: ypaBHEHU I 17.12.2024
[Toka3zarenbubie ypaBHeHUs. OCHOBHbBIE
58 METO/IbI pEIHeHI/Iﬂ NIOKa3aTeIbHBIX 17.12.2024
ypaBHEHHIA
[TokazarenbHble ypaBHEeHUSI. OCHOBHBIE
59 METO/IBI peimeHI/m MOKa3aTeNbHbBIX 90.12.2024
ypaBHEHHIA
[TokazarenbHble ypaBHEeHUSI. OCHOBHBIE
60 METO/IbI pcimeHI/m MOKa3aTeNbHBIX 90.12.2024
ypaBHEHUU
61 KonTponasnas pabora: "[lokazarenbHas
¢yuknus. [lokasarenbHble ypaBHeHUS" 24.12.2024
62 Jlorapudwm gucia. CBoiicTBa Jorapugma 94.12.2024
63 JI . i
orapu¢m uucna. CpoiicTBa sorapupma 97 12.2024
64 Jlorapudm uucna. CoiicTBa jgorapudpma 97 12,2024
65 JlecsTuunble ¥ HaTypaJibHbIE JIOTapU(PMBI

10.01.2025




66

JlecaTu4HbIE U HATypaJIbHBIE JTOTapH(PMbI

10.01.2025

67 [IpeobpazoBanue BeIpaXeHUH,

CoJIeprKalIuX JoraprudmMbl 14.01.2025
68 [IpeoOpazoBanue BhIpaKEHUH,

CoJIepXKaIIux Jorapudmpl 14.01.2025
69 [Ipeobpa3oBanue BbIpakeHUH,

coJiepXKaIiux Jorapudmpl 17.01.2025
70 Jlorapudmmueckas pyHKIus, € CBOHCTBA

u rpadux 17.01.2025
71 Jlorapudmuueckas pyHkius, e€ CBONCTBA

U rpaduk 21.01.2025
7 Hcnons3oBanue rpaduka QyHKIHH 115

pelieHust ypaBHEHH I 21.01.2025
73 Hcnons3oBanue rpaibmca GyHKIUY 1S

pelieHus: ypaBHEHHI 24.01.2025

Jlorapugmuueckue ypaBHEHUS.
74 OCHOBHBIE METO/IbI pELICHUS

norapn(pMquCKflx }I?IfaBIe{eHI/Iﬁ 24.01.2025

Jlorapudmuueckre ypaBHEHUSI.
75 OCHOBHBIE METO/IbI pELICHUS

norapn(pMquczflx }I?IfaBIe{eHI/Iﬁ 28.01.2025

Jlorapudmudeckune ypaBHEHHS.
76 OCHOBHBIEC METO/IBI PEIICHUS

norapnchquczflx }II);an{eHHﬁ 31.01.2025
77 PaBHOCHIIBHBIE TTEPEXO/IBI B PEIICHUN

norapu(MUUECKUX YpaBHEHUN 04.02.2025




PaBHOCWIIBHBIE ITEPEXO/IBI B PELICHUU

8 Jorapu(MHUIECKUX YpaBHCHUN 04.02.2025

KonTtponsHas pabora:
79 "Jlorapudmuyeckast pyHKIuUS.

Horapslq)?mquKne y(f)ZBH:HI/ISI" 07.02.2025
80 CuHyc, KOCHHYC, TAHTCHC ¥ KOTAaHT€HC

YUCJIOBOTO apryMeHTa 07.02.2025
81 CuHyc, KOCHHYC, TAHT€HC M KOTaHTEHC

YHCIIOBOTO apryMeHTa 11.02.2025
g2 APKCHHYC, apKKOCHHYC U apKTaHTEHC

YHCIJIOBOTO apryMeHTa 11.02.2025
83 APKCHHYC, apKKOCUHYC U apKTaHT'eHC

YHCIIOBOTO apryMeHTa 14.02.2025

Tpuronomerpuveckas OKpyKHOCTb,
84 orpezieNieHue TPUTOHOMETPUIECKHIX

(byll){KzL[mﬁ chn(I))Boro aprylxr/)leHTa 14.02.2025

TpuronomeTpuveckass OKpyKHOCTb,
85 oTIpeieIeHue TPUTOHOMETPHUYECKIX

q)yf{KI:mﬁ qnchoro apryﬁeHTa 18.02.2025
86 OCHOBHBIEC TPUTOHOMETPUIECKHE

bopMyITBI 18.02.2025
87 OCHOBHBIE TPUTOHOMETPUYECKHE

bopmyIbl 21.02.2025
88 OCHOBHBIEC TPUTOHOMETPUIECKHE

bopmMyIBI 21.02.2025
89 OCHOBHBIE TPUTOHOMETPUYECKHE

bopMyIBI 25.02.2025




[IpeobpazoBanue TPUrOHOMETPUUECKUX

%0 BBIPOKCHHI 25.02.2025
01 [Ipeobpa3oBanue TPUrOHOMETPUUECKUX

BBIPAXEHUI 28.02.2025
92 [TpeoOpa3oBaHue TPUTOHOMETPHUECKUX

BBIPOKCHHI 28.02.2025
93 [Ipeobpa3oBaHyre TPUrOHOMETPUUECKUX

BBIPOKCHHI 04.03.2025
94 Pemienne TpuroHOMeTpUYECKUX

ypaBHEHUU 04.03.2025
95 Penienue TpUroHoMeTprUUECKUX

ypaBHEHUU 07.03.2025
96 Pemienne TpuroHOMeTpUYECKUX

ypaBHEHUU 07.03.2025
97 Pemienne TpuroHOMeTpUYECKUX

ypaBHEHUU 11.03.2025
08 Penienne TpUroHOMeTpHUECKUX

YPaBHEHUN 11.03.2025
99 Pemienne TpuroHOMETpHUECKUX

ypaBHEHUH 14.03.2025
100 Penienne TpUroHOMeTpHUUECKUX

ypaBHEHUU 14.03.2025

KonTtponbHas pabora:
101 "TpUrOHOMETPUUYECKNE BBIPAKEHUS U

TpII;FOHOMCTpII;‘-ICCKI/IC ypaBI:{eHI/m" 18.03.2025

[TocnemoBaTenbHOCTH, CTIOCOOBI 33aHUS
102 IIOCJIEAOBATEIbHOCTEH. MeTon 18.03.2025

MaTeMaTH4eCKOM HHAYKIOHUU




MoHoTOHHBIE B OrpaHUYCHHBIC

103 gzsIJ(I(e)Iz{[:zzeiZizsn. Hcropus ananusa 91.03.2025
104 Apudmernueckast mporpeccus 91.03.2025
105 ['eomeTpuyeckas nmporpeccus 95.03.2025
106 beckoneuno yOwiBarorias

reOMETpUYECKasl IPOTPECCUst 25.03.2025
107 Cymma 6€CKOH6:{HO yObIBaroIIei

TEOMETPHYECKOHN MPOTPECCHH 28.03.2025
108 JIMHEHBIN U SKCIOHEHIIMAIbHBIN POCT.

Yucno e. Dopmyrna CI0KHBIX IPOIEHTOB 28.03.2025
109 JIMHENHBIN U YKCIOHEHUUAIIBHBIN POCT.

Yucno e. Dopmyrna CI0KHBIX IPOIEHTOB 08.04.2025

Hcnonp3oBanue nporpeccuu uist
110 peleHus pealIbHbIX 3a1a4 PUKIIATHOTO 08.04.2025

Xapakrepa
111 KonrtpomnbHas padora:

"ITocnenoBarenbHOCTH U porpeccun” 11.04.2025
112 HenpepbiBHbIE PYHKIIUN U UX CBOMCTBA 11.04.2025
113 Touka pa3pbiBa. ACUMITOTHI IpaUKOB

byHKIHI 15.04.2025
114 CBoiicTBa (hyHKIIMHA HEMPEPHIBHBIX HA

OTpe3Ke 15.04.2025
115 CpoiicTBa (hyHKIMI HEMPEPHIBHBIX HA

OTpe3Ke 18.04.2025




MGTOI[ HUHTCPBAJIOB JIA pCIICHUS

116 HEPaBEHCTB 18.04.2025
117 MeTtoa HHTEpBAIOB JJIsl pEIICHUS

HEPABEHCTB 22.04.2025
118 Meton uHTEpBAJIOB JUIsl pELLICHUS

HEPaBEHCTB 22.04.2025
119 [IpuMeHeHne CBOWCTB HENPEPBIBHBIX

byHKIMH 15 perenust 3a1a4 25.04.2025
120 [IprMeHeHne CBOWCTB HENPEPBIBHBIX

(GyHKUIMHN 1715 pelIeHus 3a1a4 25.04.2025
121 [lepBast u BTOpas Mpou3BOIHbIE (PYHKINU 99.04.2025
122 Ornpezenienne, reOMETPUUYECKUM CMBICTT

IIPOU3BOTHON 29.04.2025
123 Onpenenenne, GU3HUECKUN CMBICIT

MIPON3BOTHOM 06.05.2025
194 YpaBHeHUe KacaTelIbHOU K rpaduKy

byHKIIUHN 06.05.2025
125 VYpaBHeHMEe KacaTeIbHOU K rpaduky

byHKIIHH 13.05.2025
126 [Tpou3BoHbIE IIEMEHTAPHBIX (HYHKIIHN 13.05.2025
127 [Ipou3sBoHbIE IIeMEHTAPHBIX (HYHKIIUN 16.05.2025
128 [Tpou3BoHAS CYMMBI, TPOU3BEICHHS,

YaCTHOT'O ¥ KOMIO3ULIUU (PYHKIUI 16.05.2025
129 [IpousBoaHast CyMMBI, IPOU3BEIECHUS,

YaCTHOT'O ¥ KOMIO3ULIUU (PYHKIUI 20.05.2025




[IpounsBoiHass CyMMBI, IPOU3BEACHMUS,

130 1

YaCTHOTO ¥ KOMIIO3UIIUU (PYHKITHI 20.05.2025
131 Kontponsnas padora: "[IponsBoanas 1 1 91.05.2025
132 [ToBTOpEHME, 0000IICHUE, 1

cucTeMaru3anus 3HaHui: "YpaBHeHHs" 21.05.2025
133 [ToBTOpeHnue, 06001ICHNE, 1

cuctemaruzanus 3HaHui: "OyHkuun" 22.05.2025
134 Wrorosas koHTpoJsibHasA paboTa 1 1 99 05.2025
135 HroroBast KoHTpoOIbHAs paboTa 1 1 93.05.2025
136 [ToBTOpenue, 06001ICHNE, 1

cHCTEMAaTHU3aLUs 3HaHUN 23.05.2025

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

KonTposbHbie
padoThI

IIpakTHyeckue
padoThI

Jara
U3ydeHust

02.09.2024

03.09.2024

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchbl

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

05.09.2024

[IprMeHeHne npon3BOIHOM K
MCCIIeI0BaHUIO (QYHKIIMI Ha
MOHOTOHHOCTB ¥ JKCTPEMYMBI
IIpuMeHeHne MpoU3BOIHON K
MCCIIeI0BaHMIO (DYHKIIMI Ha
MOHOTOHHOCTB ¥ JKCTPEMYMBI
IIpuMeHeHne MpoOU3BOJHON K
UCCIeIoBaHMIO (PYHKIMH Ha
MOHOTOHHOCTB ¥ 3KCTPEMYMBI

Haxoxnenne HanOoOJIbIIEro 1

HaMMCHBIICTO 3HAYCHU A HerepLIBHOﬁ

(GyHKLIUHU Ha OTpe3Ke

06.09.2024

09.09.2024

10.09.2024

12.09.2024




Haxoxnenue HanbdonpLero u
HAUMEHBIIIETO 3HAYCHUS HEIPEPHIBHOM
(GYHKIIMHM Ha OTPE3Ke

13.09.2024

Haxoxnenue HanuOoJIbIIETO U
HAUMEHBIIIETO 3HAUCHUS HEPEPHIBHOM
(GyHKIMHU HAa OTpe3Ke

16.09.2024

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

17.09.2024

19.09.2024

20.09.2024

13

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

23.09.2024

14

15

16

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

IIprMmeHeHne nporu3BOIHOMN ISt
ONPENEIIEHUS CKOPOCTU U YCKOPEHUS
mporiecca, 3a1aHHOT0 POPMYIION HUITH
rpaduxom

[Ipumenenre npou3BOIHOM IS
ONPENEIEHUS CKOPOCTU U YCKOPEHUS

24.09.2024

26.09.2024

27.09.2024




npoiiecca, 3alaHHOTO (OPMYIION UITH
rpagukoM

17 Kommozunus ¢pyHKIui 30.09.2024
18 Kommozurust ¢hyHKImii 01.10.2024
19 Kommozunus ¢pyHKIui 03.10.2024
20 I'eomeTpuueckue oOpa3sl ypaBHCHHIA Ha

KOOPJAMHATHOM TIJIOCKOCTH 04.10.2024
91 ['eomerpuueckre oOpa3bl ypaBHEHUN Ha

KOOPJIMHATHOM TIJIOCKOCTH 07.10.2024
29 KonTtponsHas pabdora: "MccnenoBanue

(GYHKINH C TOMOIIBIO TPOU3BOIHON" 08.10.2024
23 [lepBooOpa3Has, OCHOBHOE CBOICTBO

epBOOOPa3HBIX 10.10.2024

[TepBooOpazHbIe d7IEMEHTAPHBIX
24 k. [IpaBuna HaxoxaeHUs

l(fg;B:OGpaSI-II)HX " 11.10.2024

[TepBooOpa3Hbie FIeMEHTAPHBIX
25 k. [IpaBuna HaxoxaeHUs

l(fg;B:OGpaSI-II)HX " 15.10.2024
26 WHuTerpain. I'eoMeTprudecKknii CMbICI

MHTETpaa 17.10.2024
97 Brruncnenue onpeneaéHHOro HHTETpaia

o popmyne Herotona-JleliOuuma 18.10.2024
98 Brruncnenue onpeneaéHHOro HHTETpaia

o popmyne Herotona-JleliOHuma 21.10.2024




[IpumeHenue unTETrpana s

29 HaXO0JKJICHUS IIONIAIeH TIIIOCKUX (PUTYp 22.10.2024
[IpuMeHnenue uHTETpaNa s
30 HAXO0XJICHUS 00bEMOB Tr€OMETPUICCKIX 94.10.2024
TeIN
31 [Ipumepsl perieHuii
nuddepeHIaTbHBIX YPaBHEHUN 25.10.2024
39 [Tpumeps perieHui
muddepeHIMaTbHBIX YpaBHEHUI 05.11.2024
MaremaTrueckoe MOAECIMPOBAHUE
33 PEATBHBIX MPOIIECCOB C HOMOHIIiIO 07.11.2024
Qg depeHIraIbHbIX ypaBHEHUH
34 Kontpoinbnas padora: "[lepBooOpasHast
u uHTerpan"” 08.11.2024
35 Tpuronomerpuueckue GyHKINH, UX
CBOWCTBA U rpaduKu 11.11.2024
36 TpuronomeTpudeckue QyHKITHH, UX
CBOMCTBA U Tpaduku 12.11.2024
37 Tpuronomerpuueckue GyHKIHH, UX
CBOMCTBA U Tpaduku 14.11.2024
38 Tpuronomerpuueckue GyHKIHH, UX
CBOWCTBA U rpaduKu 18.11.2024
39 TpuronomeTpudeckne QyHKITHH, UX
CBOMCTBa U Tpaduku 19.11.2024
OT60p KOpHEH TPUTOHOMETPHUIECKHUX
40 YpaBHEHUH C TOMOIIBIO 91.11.2024

TPUTOHOMETPUYECKON OKPYKHOCTH




41

OT60p KOpHEHN TPUTOHOMETPUUECKHUX
YPaBHEHUH C TIOMOIIBIO
TPUTOHOMETPUYECKOH OKPYKHOCTH

22.11.2024

42

OT60p KOpHEN TPUTOHOMETPUUECKHUX
YPaBHEHUH C IOMOIIBIO
TPUTOHOMETPUUECKON OKPYKHOCTH

25.11.2024

43

44

OT160p KOpHEH TPUTOHOMETPUUECKHUX
YpaBHEHUH € MOMOIIBIO
TPUTOHOMETPUYECKON OKPYKHOCTH

Pemenne TpuroHoMeTpruUeCcKux
HEPABEHCTB

26.11.2024

28.11.2024

45

Pemienne TpuroHOMeTprU4ECKNUX
HEPABEHCTB

29.11.2024

46

47

Pemenne TpuroHOMeTpU4YECKUX
HEPaBEHCTB
Pelienre TpUroHOMETPUYECKUX
HEPaBEHCTB

02.12.2024

03.12.2024

48

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

05.12.2024

49

50

51

OcCHOBHEBIC MCTOBI pCHICHUA
MMOKa3aTCJIbHBIX HCPABCHCTB

OcHOBHBIC MCTOJbI pCHICHUSA
MOKa3aTCJIbHBIX HCPABCHCTB
OcHOBHBIC MCTOJBI pCHICHUA
MOKa3aTCIIbHBIX HCPABCHCTB

06.12.2024

09.12.2024

10.12.2024

52

OCHOBHEIE MCTOJABI pCHICHUA
IMMOKAa3aTCJIbHBIX HCPABCHCTB

12.12.2024




OCHOBHBIC MCTOJbI pCHICHUSA

53 Jorapu(pMUUECKUX HEPABEHCTB 13.12.2024
54 OCHOBHBIE METO/IbI PEILICHUS

norapu(pMHUECKUX HEPABEHCTB 16.12.2024
55 OCHOBHBIEC METO/IbI PEIICHUS

Jorapu(pMHUECKIX HEPABEHCTB 17.12.2024
56 OCHOBHBIE METO/IbI PEIICHUS

Jorapu(pMHUECKUX HEPABCHCTB 19.12.2024
57 OCHOBHBIEC METO/IbI PEIICHUS

UpPpaLMOHATIbHBIX HEPABEHCTB 20.12.2024
58 OcHOBHBIE METOIbI PEIICHUS

HUPpALMOHATIBLHBIX HEPABCHCTB 23.12.2024
59 OCHOBHBIEC METO/IbI PEIICHUS

UppaLMOHAJIbHBIX HEPABEHCTB 24.12.2024
60 OCHOBHBIEC METO/IbI PEIICHUS

UpPpaLMOHATILHBIX HEPABEHCTB 26.12.2024

I'paduueckue MeTObI perIeHus
61 .

VPPALMOHATIBHBIX YPABHEHUN 27.12.2024

I'paduaeckne MeTOBI pemeHHs
62 .

UppalMOHATILHBIX YPAaBHEHUM 09.01.2025
63 I'paduueckue MeTOIbI pelIeHus

MOKa3aTeJIbHBIX YPaBHEHUM 10.01.2025
64 I'paduueckue MeTo bl peneHus

MI0Ka3aTeNIbHBIX HEPABEHCTB 13.01.2025
65 ['padrueckue METO B! peIIeHUS

norapu(MUUECKUX YpaBHEHUN 14.01.2025
66 I'paduueckue MeTo bl pereHus

norapu(pMUIECKIX HEPABEHCTB 16.01.2025




67

I'paduueckue MeTo Bl pemeHus
JOrapu(PMHUUECKUX HEPABEHCTB

17.01.2025

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

20.01.2025

21.01.2025

23.01.2025

71

I'paduueckue meToabl pemeHus
MOKAa3aTeNbHBIX U JOTapu(HMUYECKUX
HEPABEHCTB

24.01.2025

72

KonTtponsnas pabora:
"UppanmoHanbHble, TOKa3aTelbHbIE U
norapudmuueckue HepaBeHcTBa"

27.01.2025

73

74

75

KommnekcHsle uucna. Anredpandeckas
U TpUTrOHOMETpUYecKasi GopMbl 3aHCH
KOMIUIEKCHOT'O YHUCJIa
KommnnekcHsle uucna. Anredpandeckas
U TPUTOHOMETpHYECcKask GOpMBI 3aHCh
KOMILJIEKCHOT'O YHCia

Apudmernueckre onepanuu ¢
KOMILJIEKCHBIMHU YUCIIAMH

28.01.2025

30.01.2025

31.01.2025

76

ApudmeTnueckue onepauu c
KOMIIJIEKCHBIMHU YHCJIaMU

03.02.2025




N3o0paxeHue KOMILJIEKCHBIX YHUCEN Ha

" KOOPJIMHATHOM TIJIOCKOCTH 04.02.2025
78 N300pakeHne KOMIIEKCHBIX YKCEN Ha

KOOPJIMHATHOM TJIOCKOCTH 06.02.2025
79 ®opmyna Myaspa. KopHu N-oii cTenenun

13 KOMIUIEKCHOTO YHCIIa 07.02.2025
80 ®opmyna Myaspa. KopHu N-oii creneHu

13 KOMIUIEKCHOTO YHCIIa 10.02.2025

[IpumMeHeHHEe KOMITICKCHBIX YHCEIT JISI
81 pemeHus pU3MIeCcKuX u 11.02.2025

TEOMETPHUYCCKUX 3aa4
82 KoHnTtpoinbhas padora: "KomMruiekcHbie

gucna" 13.02.2025
83 HatypanbHble u 1enbie yrcna 14.02.2025
84 Harypasnbnbie u 1iebie yucia 17.02.2025
85 [TpuMmeHeHre TpU3HAKOB IETUMOCTH

LEJIBIX YUCET 18.02.2025
36 [IpumeHeHre TPU3HAKOB JICTUMOCTH

LEJIBIX YUCET 20.02.2025
87 [IpumeHeHre TPU3HAKOB JICTUMOCTH

nenbix ancen: HOJ[ m HOK 21.02.2025
88 [IpumeHeHne MPU3HAKOB AETUMOCTH

nenbix yncen: HOJ[ u HOK 24.02.2025
89 [TpruMeHeHre TPU3HAKOB JISTMMOCTH

LEJIBbIX YHCEII: OCTATKU [0 MOJYJIIO 25.02.2025




90

[IpumeHeHne Npu3HaKoB AETUMOCTU
LEJIBIX YUCEJI: OCTATKH 110 MOJYJIO

27.02.2025

91

92

93

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

Cucrema 1 COBOKYITHOCTh YPaBHEHHUIA.
PaBHOCUIIbHBIE CHCTEMBI U CUCTEMBI-
CJIEJICTBUS

28.02.2025

03.03.2025

04.03.2025

94

CucreMa 1 COBOKYITHOCTb ypaBHEHUH.
PaBHOCHIIBHBIE CHCTEMBI U CUCTEMBI-
CIIC/ICTBHS

06.03.2025

95

96

97

OCHOBHBIE METO/IbI PELLIEHUSI CUCTEM U
COBOKYITHOCTEW pallOHAIbHBIX
ypaBHEHUU

OCHOBHBIE METO/IbI PELLICHUS CUCTEM U
COBOKYITHOCTEHN UPpaLMOHAIbHBIX
ypaBHEHUH

OcHOBHBIE MCTObI pCIICHUA CUCTEM U

COBOKYITHOCTEH IMOKa3aTEIbHbIX
yYpaBHEHUNU

07.03.2025

10.03.2025

11.03.2025

98

OCHOBHBIE METO/IBI PEILICHUS CHCTEM H
COBOKYITHOCTEH IMOKa3aTEIbHbIX
yYpaBHEHUN

13.03.2025

99

OcHOBHEBIE MCTOABI pCICHUA CUCTEM U
COBOKYITHOCTEH Jorapu(pMuuecKkux
ypaBHEHUU

14.03.2025




100

OCHOBHBIE METO/IbI PEIICHUSI CUCTEM U
COBOKYITHOCTEH JorapupMuueckux
ypaBHEHUH

17.03.2025

101

[IpuMeHeHne cUCTEM K PELEHUIO
MaTeMaTU4YeCKUX 3a/1a4 U 3a/1a4 u3
pa3nuyHbIX 007acTeil HAyKH U pealbHOM
JKU3HU, MTHTEPIIPETaLus I0Jy4YEeHHBIX
pE3yJIbTaTOB

18.03.2025

102

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

20.03.2025

103

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

21.03.2025

104

Kontponbnas padota: "Cucremsr
palMoHATBEHBIX, UPPAIIMOHATBHBIX
MOKa3aTeIbHBIX U JIOTApU(HMUIECKHX
ypaBHeHHH"

24.03.2025

105

106

107

PanuonaneHbIE ypaBHEHHUS C
rapameTpamu

PannonanbHbIe HEpaBEHCTBA C
napameTpamu

PanyonanbHbBIE CUCTEMBI C napameTpamMu

25.03.2025

27.03.2025

28.03.2025




108

HppanuonaibHuble ypaBHEHUS,
HEPaBEHCTBA C lTapaMeTpamMu

07.04.2025

109

110

HppanuonaiibHbIe CUCTEMBI C
napameTpamu
IToxazarenbHble ypaBHEHUS,
HEPABEHCTBA ¢ IIapaMeTpaMHu

08.04.2025

10.04.2025

111

IToka3zarenbpHBIE CUCTEMEI C
napameTpamMu

11.04.2025

112

113

Jlorapudmuueckue ypaBHEHUS,
HEPaBEHCTBA C MapaMeTpaMu
Jlorapu(pMuUECKHe CHCTEMBI C
napaMeTpamu

14.04.2025

15.04.2025

114

TpUroHomMeTpru4eCKUe YpaBHEHHUS C
napameTpamu

17.04.2025

115

116

TpuroHomeTpu4ecKrue HEPABEHCTBA C
rapameTpamu

TpUroHOMETpUYECKUE CUCTEMBI C
napameTpamu

18.04.2025

21.04.2025

117

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

22.04.2025

118

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

24.04.2025

119

[TocTpoenue u uccienoBaHue
MAaTEMATUUYCCKUX MO}IGJ’IGIZ PCAIBHBIX

25.04.2025




CUTyalUi C IOMOIIBIO CUCTEM
YpaBHEHUH ¢ TapamMeTpamMmu

KonTtponpHas pabdora: "3anaun ¢

120 napamerpamu” 28.04.2025
121 [ToBTOpEeHmE, 0600IICHNE,
cucTeMaru3anus 3HaHui: "YpaBHeHHs" 29.04.2025
122 [ToBTOpeHnue, 06001ICHNE,
cucTtemaTu3anus 3Hanuil: "YpaBHenus" 05.05.2025
[ToBTOpenue, 06001ICHNE,
12 HCTEeMAaTH3alKs 3HaHuii: " BHCHUSL.
’ CCI/fc:eMaH ;;;BHCZI/IBI;I" e 06.05.2025
124 [ToBTOpEHME, 0000IICHUE,
cucreMaruzaius 3Hanui: "HepaBeHcTpa" 08.05.2025
125 [ToBTOpenue, 06001ICHNE,
cucreMaruzaius 3Hanui: "HepaBeHcTBa" 12.05.2025
126 [ToBTOpenue, o6odIIEHNE,
cucreMaruzaius 3Hanui: "HepaBencrpa" 13.05.2025
[ToBTOpenue, 06001IEHNE,
127 CI/Ic"TeMaTI/BauI/I;I :;HaHI/Iﬁ: "[Ipon3BosiHas 14.05.2025
U e€ MPUMCHCHHE
[ToBTOpenue, 06001IIEHNE,
128 CI/IC:FeMaTI/BaI_II/I}I ::HaHI/Iﬁ: "IIpon3BogHas 15.05.2025
U e€ IPUMEHEHHE
[ToBTOpenme, 0600IIEHNE,
129 cucreMartuzarus 3Hanuii: "[Ipon3BogHas 16.05.2025

U €€ npumMeHeHue"




[ToBTOpenue, 06001ICHNE,
130 CI/ICTeMaTI/BauI/I;I”SHaHI/H/I: Wuterpan u 1 10.05.2025

€ro NpUMEHEHHUE
131 [ToBTOpeHnue, 06001ICHNE, 1

cucreMaruzanus 3HaHui: "OyHkuun" 20.05.2025
132 [ToBTOpEeHmE, 0600IICHNE, 1

cucreMaru3anus 3HaHui: "OyHKIun" 21.05.2025
133 [ToBTOpEHME, 0000IICHUE, 1

cuctemaruzanus 3HaHui: "Oyakuun" 22.05.2025
134 Wrorosas koHTpoJsibHasA paboTa 1 1 93.05.2025
135 HroroBast KoHTpoIbHAs paboTa 1 1 96.05.2025
136 [ToBTOpenue, 06001ICHNE, 1

cucreMaru3anus 3HaHuil 26.05.2025

OBILIEE KOJIMYECTBO YACOB I10 136 10

I[TPOT'PAMME







YYEBHO-METOJANYECKOE OBECIIEYEHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

Marematuka: airedpa 1 Hayajla MaTeMaTUYECKOTO aHalln3a, reoMeTpus. Anredpa
U HayaJla MateMatuyeckoro ananuza: 10-11 kmaccel: yueb. 11t o6ieoOpa3oBar.
opraHu3anuii: 0a30BbIil 1 yriayonenusiid ypoBuu/ IIILA.Anumos, FO.M.Konsirus,

M.B.TxaueBa u np.: - M.: [Ipocsemenne, 2021

METOANYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJIA

Anre0Opa 1 Havajia MaTEMaTUYECKOTO aHanu3a. JlunakTHuecKkue MaTepualibl K
yueonuky III.A.AnumoBa u ap. 10 knacc. YuebHoe nocobue s 061eo0pa3oBar.
opraHuzaiuii: 0a3oBblil 1 yriayoneH. yposau/ M. M. 111a6ynun, M.B.TkaueBa,

H.E.®enposa - M.: [Ipocsemenue , 2021

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






