


MNOACHUTEJBHASA 3AIINCKA

VYyebHblii Kypc «Anredpa U Hayajga MaTeMaTUYECKOrO aHaJIM3a» SIBISETCS
OJIHUM M3 HauboJee 3HAYUMBIX B IporpamMMe CpelHero oOuiero oOpa3zoBaHus,
MIOCKOJIBKY, C OJHOW CTOPOHBI, OH OOECHEeYMBAET WHCTPYMEHTAJIbHYIO 0azy A
U3YyUYEeHUS BCEX €CTECTBEHHO-HAYUHBIX KYpCOB, a C JIPYroil CTOPOHBI, (hOpMHUpYET
JIOTUYECKOE U a0CTPAKTHOE MBIIIJIEHUE 00yYaroluxcsi Ha ypOBHE, HEOOXO0AUMOM
JUIsl OCBOEHHUS MH(OpMATUKH, 00IIECTBO3HAHMS, UCTOPUH, CIIOBECHOCTH U JPYTUX
JUCUUIUIMH. B pamkax paHHOro y4yeOHOro Kypca oOydwaroluecs OBJaJeBalOT
YHHUBEPCAJbHBIM SA3BIKOM COBPEMEHHON HayKH, KoTopas (opMyIupyeT CBOU
JOCTHKEHHS B MaTeMaTu4ecKoit popme.

VYyebHblii Kypc anreOpbl M Havyall MAaTEeMAaTHYECKOrO0 aHalIM3a 3aKjIa/IbIBaeT
OCHOBY ISl YCHEIIHOTO OBJaJCHHUS 3aKOHAMU (U3UKU, XUMHH, OWOJIOTUH,
MOHMMAaHHUS OCHOBHBIX TEHICHUUN Pa3BUTHUSI SKOHOMHKHU U OOIECTBEHHOW JKU3HH,
MO3BOJIIET OPHUEHTHUPOBATHCS B COBPEMEHHBIX IHM(PPOBBIX U KOMIBIOTEPHBIX
TEXHOJOTHIX, YBEPEHHO HCIONb30BaTh UX AJIS JajbHeHIero oopa3oBaHus U B
MOBCETHEBHOM XM3HU. B TO *e Bpemsi oBiajeHHe aOCTPAKTHBIMU U JIOTUYECKU
CTPOTUMHU KOHCTPYKIHMSIMU aireOpbl M MaTeMaTHYEeCKOTO aHallu3a pa3BUBAET
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTUHHOCTb, /JIOKa3bIBAThH
YTBEPXKACHUS C TOMOINBIO MHAYKIIMM U PacCy’kKIaTh JEAYKTUBHO, HUCIIOJIb30BATh
00001IeHe W KOHKpETH3alluio, a0CTparupoBaHUE U aHAJIOTHUI0, (OpMHUpPYET
KpPEaTUBHOE U KPUTUUYECKOE MBIIIJICHUE.

B xone uzyuenus yueOHOro kypca «AnreOpa M Hauyajga MaTeMaTHUYECKOIroO
aHanm3a» OO0ydYaroIuecs TMONYyYaroT HOBBIM OMBIT PEIICHUs NMPUKIAJAHBIX 3ajad,
CaMOCTOSITENIbHOTO MOCTPOEHUSI MaTEeMAaTUYECKUX MOJENEH peajbHBIX CHUTYyallHi,
UHTEpHpETallud  TOJYYEHHBIX  pElIeHUuH, 3HAKOMATCS € MpUMepaMu
MaTEeMaTUYeCKUX 3aKOHOMEPHOCTE B TMpUpOJe, HAyKE U MCKYCCTBE, C
BBIIAIOIIMMUCS MATEMAaTUYECKUMU OTKPBITHSIMHU U UX aBTOPAMH.

VY4eOHblii Kypc o00janaeT 3HAYMTEIbHBIM BOCIHUTATENBHBIM IOTEHIIHAJIOM,
KOTOpBI peanu3yeTcsi Kak uepe3 ydeOHbI Marepual, CIOCOOCTBYIOIIUN
(GbOpMHPOBAHHIO HAYYHOI'O MHUPOBO33PEHHS, TaK M yepe3 crneuuduky ydeOHOH
NEeATEIbHOCTH, TpeOyromeld NpOJOJDKUTEIbHON  KOHIIEHTpAalMd BHUMAHMS,
CaMOCTOSITENIbHOCTH, aKKypaTHOCTH ¥  OTBETCTBEHHOCTH 3a IOJYYEHHBIN
pe3yJibTarT.

B ocHoBe wmeronuku oOyyeHusi anreOpe W HayajgaM MaTeMaTU4YeCKOro
aHaJIM3a JICKUT JeATEIbHOCTHBINA IPUHIUI O0yYEHHUS.

B crpykType yueOHOTO Kypca «Anredpa M Hayajla MaTEMaTUYECKOIO
aHaJln3a» BbIAETIEHBI CIEAYIOUINE COAEpKaTeIbHO-MEeTOANnUecKue TuHuM: «Yucna
U BBIYUCICHUS», «DYHKINU U TpapuKny, « YpaBHEHUS U HepaBeHCTBa», «Hauamna
MaTeMaTU4YecKoro aHamusa», «MHoxecTBa M Jiorhkay. Bce OCHOBHbIE



COJICPKATETHHO-METOINYECKHE JIMHUM H3YYalOTCsS HAa NPOTSDKEHUH JBYX JIET
oOy4yeHHs Ha YpPOBHE CpeAaHero o0miero oOpa3oBaHMs, €CTECTBEHHO JOTOJHSS
ApyT Apyra W MOCTENEHHO HACHIMASCh HOBBIMA TeMaMU U pasjenamu. [laHHBIHI
y4eOHBI KypC SBJSIETCS HMHTETPATUBHBIM, TIIOCKOJIBKY OOBEeIuHSET B cebe
COJIep)KaHWE HECKOJbKMX MAaTeMaTHYeCKHX ITUCIUIUIMH, TaKuX Kak anredpa,
TPUTOHOMETPHS, MAaTeMaTHYECKUH aHajau3, TEOPHs MHOXKECTB, MaTeMaTHdecKas
agoruka u apyrue. [lo Mepe Toro kak oOydaromuecs OBIaAeBalOT Bc€ Oosee
IMIMPOKUM MATEeMAaTUISCKUM aIiapaToM, Y HUX TOCJIEI0BaTEIbHO POPMUPYETCS U
COBEpIICHCTBYETCS YMEHHE CTPOUTh MaTeMAaTHYeCKyl0 MOJENb pPealbHOU
CUTYyallu, TIPUMEHATh 3HAHUSA, TIOJyYCHHBIC MIPU M3yUYEHUU YUEOHOTO Kypca, s
PEIICHHS] CAaMOCTOSATENEHO C(HOPMYITMPOBAHHON MaTEeMAaTUYECKOH 3a/1auu, a 3aTeM
VUHTEPIIPETUPOBATH CBOM OTBET.

ConepxarenpHO-MeTOIMYeCKass JTUHUS «Uuclia U BBIYUCICHHUS» 3aBepIiacT
(dbopMUpOBaHNE HABBIKOB UCIIOIB30BAHUS ACHCTBUTEIBHBIX YHCEI, KOTOpOE OBLIO
HA4YaTO Ha YPOBHE OCHOBHOTO 001ero oopasosanusi. Ha ypoBHe cpemnero o0riero
oOpa3oBanusi 0coboe BHUMaHue ynemnsieTcs (OPMUPOBAHHIO  HABBIKOB
PAIMOHATBFHBIX BBIYMCICHHH, BKJIIOYAIONIUX B CE0S MCIOJIH30BAHUE PAa3IMYHBIX
dopM 3amucu 4Ymcla, YMEHHE JeNaTh NPUKHUIKY, BBIMOJIHATH MNPUOIMKEHHBIC
BBIUHCJICHHSI, OLICHUBATh YWCJIOBBIC BBIpAXEHUS, PabOTaTh C MaTeMaTHYECKUMU
KOHCTaHTaMH. 3HAKOMBIC OOYYaroIIUMCS MHOXECTBA HATypPaJIbHBIX, IIEIIBIX,
pAallMOHANBHBIX ¥ JIEHCTBUTEIBHBIX  YHUCEN  JOMOJHSIOTCS  MHOXECTBOM
KOMIUIEKCHBIX YHCENl. B KaXJaoM H3 O3TUX MHOXECTB paccMaTpUBaIOTCA
CBOMCTBEHHBIE €My crenuduueckue 3amadyd W OIepalu: JIeJICHHE Haleo,
ONIEpUPOBAHME OCTaTKaMHW HAa MHOXKECTBE IICNIbIX YHCEeJ, OCOObIe CBOWCTBA
PAIMOHANBHBIX M MPPALMOHATBHBIX YHCEN, apU(PMETHYSCKIE ONEePAIIH, 8 TAKKe
W3BJICUCHUE KOPHS HATYPAJIbHOW CTENEHH HAa MHOXKECTBE KOMIUIEKCHBIX YHCEIL.
bnarogapsi mocienoBaTeNTbHOMY PACIIMPEHUIO KpPyra HCIOJBb3YEeMBIX YHUCENT H
3HAKOMCTBY C BO3MOKHOCTSIMH WX TMPUMEHEHHS IS PEIICHUs Pa3uYHbIX 3a7ad
dopmupyeTcss TpeACTaBICHHE O SIMHCTBE MATEMAaTHKH KaK HayKd U €€ pOJiH B
MIOCTPOSHUH MOJIENICH pPEabHOTO MHpPA, MIMPOKO HCIONB3YIOTCS 0000IIeHUEe u
KOHKPETHU3aIHS.

Jluanst «YpaBHEHHS U HEPABEHCTBA» PEATU3YETCs] HAa MPOTSHKECHUH BCETO
oOydeHHss Ha YpPOBHE CpEeIHEro oOmero oOpa3oBaHUs, MOCKOJBKY B KaKIOM
paznene IIporpammbl MpexyCMOTPEHO pEUIeHHE COOTBETCTBYIOIMX 3anad. B
pe3yibTare OOydYarolmuecss OBJAJCBAIOT PA3IUYHBIMH METOJAMH  PEIICHHUS
palMoOHAaNbHBIX, UPPAIMOHANBHBIX, TOKA3aTeIbHBIX, JIOTAPUDMUYECKUX |
TPUTOHOMETPUUYECKUX YpPaBHEHHWH, HEPaBEHCTB W CHUCTEM, a TakkKe 3ajad,
colepkammx mapameTpbl. [lomydeHHbIE YMEHHs IIUPOKO HCIIONB3YIOTCS TIpU
UCCIIeIOBaHNH (DYHKIMK C TIOMOIIBIO TPOU3BOTHOMN, MPH PEIICHUN MPHUKIATHBIX



3a]a4 W 3a7a4 Ha HAXOXKJEHUE HauOOJBIINX M HAMMEHBIIUX 3HaYE€HUN (PYHKIIHU.
JlanHast copepxarenbHasi TUHUS BKIIOYAeT B ceOsl Takke (OpMUPOBAHUE YMEHUI
BBIMOJHATH  pacu€Ttel 1Mo  Qopmyiam, MpeoOpa3oBaHUS  PalMOHAIbHBIX,
UPPALMOHAIBHBIX W TPUTOHOMETPUYECKUX BBIPAXKCHUM, a TAaKXKE BBIPAKEHUH,
CoJlep)KalllMX CTeNeHu M Jjorapudmbl. brarogaps u3yudeHuro anreOpandyeckoro
Marepuaja  MPOMCXOAWT  JAJbHEWIEEe  pPa3BUTHE  ANTOPUTMHUYECKOIO U
abCTPaKTHOTO MBILIUICHUS OOydaroluxcs, (OPMUPYIOTCS HABBIKH JETYKTUBHBIX
paccykaeHuid, paboOTel C  CUMBOJIBHBIMM  (OpMaMu,  IpeACTaBICHUS
3aKOHOMEPHOCTEN M 3aBUCHUMOCTEHl B BHJIE€ PAaBEHCTB M HEPABEHCTB. Anredpa
npegiaraeT 3(pQEKTUBHbIE HHCTPYMEHTBHl I PEIIEHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHbIX 337a4, HATJSAIHO JIEMOHCTPUPYET CBOM BO3MOYKHOCTH Kak
SI3bIKA HAYKHU.

CopnepxarenpHo-MeTonudeckass JUHUS «DyHKIUM U TpauKW» TECHO
HepereTaeTcs ¢ IPYIrMMH JIMHUSAMU y4e€OHOro Kypca, MOCKOJIbKY B KaKOM-TO
CMBICJIE 3aJaET MOCIECA0BATEIBHOCTh U3YUEeHHs MaTepuaa. M3ydenne crerneHHou,
MOKa3aTeIbHOM, JIOTApU(PMUUECKON U TPUTOHOMETPUUYECKUX (PYHKIIMIA, UX CBOHCTB
U rpaduKOB, UCTIOIb30BaHUE (DYHKUIMU IS pEelIeHUs 3a7ad U3 APYrHX y4eOHbIX
IIPEIMETOB U PEANBHON KU3HHM TECHO CBA3aHO KaK ¢ MaTEMaTUYECKUM aHAIU30M,
TaK U C pEUICHHEM ypaBHEHUH U HepaBeHCTB. lIpu »TOM Oo0sblIOE BHUMaHHE
yaensietcs: GOpMHpPOBAHUIO YMEHHUS BbIpaXXaTh (OpMyJiaMU 3aBUCUMOCTU MEXTY
pa3IMYHBIMH BEJIMYMHAMHU, HCCIEAOBATh MOJY4YEHHbIE (YHKIMH, CTPOUTHh HUX
rpaduku. Matepuan 3Tol cojiepKaTebHON JIMHUW HalleJIeH Ha pa3BUTHE YMEHUUN
Y HABBIKOB, IIO3BOJSIIOIIMX BBIPAXATh 3aBUCHUMOCTH MEXIy BEIMYMHAMHU B
paznuuHOi (opMme: aHATUTUYECKOM, rpaduyeckoi u cioBecHou. Ero msyudenwue
CHOCOOCTBYET Ppa3BUTHUIO aNTOPUTMUYECKOTO MBIIUIEHUS, CIIOCOOHOCTH K
0000IIeHNIO U KOHKPETU3AINH, UCTIOTH30BAHUIO aHAJIOTHA.

CopnepxarenpHas nuHuA «Hadana MareMarndeckoro aHaiau3a» IO3BOJSET
CYILIECTBEHHO PACIIMPUTH KPYr KaK MaTeMaTUYECKUX, TaK M NMPUKIAIHBIX 3a1ad,
JOCTYMHBIX OOyYaromuUMCs, TaK KaK y HUX MOSBISIETCS BO3MOXKHOCTh CTPOUTH
rpauky CIOXHBIX (DYHKIMA, ONpPENEeNiaTb HUX HAuWOOJIbIINE W HAaWMEHBIIHNE
3HAYEHMsI, BBIYUCIATH IUIOMIANd (UTYp U OOBEMBI TEJN, HaXOIUTh CKOPOCTH U
YCKOpEeHMsl IIpoleccoB. JlaHHas colep:KaresibHas JIMHHUS OTKPBIBAET HOBBIC
BO3MOYKHOCTH ITOCTPOEHHUSI MaTeMaTHYECKUX MOJENIEH peaJbHbIX CUTYalluH,
NO3BOJISIET HAXOJIWUTh HAWIy4Illee pENIEHWE B MPUKIAJHBIX, B TOM YHCIIE
COLIMAJIBHO-9KOHOMUYECKHUX, 3a/1a4ax. 3HAKOMCTBO C OCHOBAMU MaTE€MaTUYECKOIrO
aHaJIn3a CIOCOOCTBYET Pa3BUTHIO A0OCTPAKTHOTO, (POPMajbHO-JIOIMUYECKOIO U
KpEaTUBHOTO MBIIUIEHUS, (POPMUPOBAHUIO YMEHMH pacClO3HABATh IPOSIBICHUS
3aKOHOB MaTeMaTHKU B HayKe, TEXHMKE M HcKyccTBe. OOydaromuecs y3HaKT O



BBIIAIOIIMXCSL pe3yJibTaTaxX, MOJIYYEHHBIX B XOJA€ pPAa3BUTHS MaTEMaTHUKU Kak
HAyKH, 1 00 UX aBTOpaXx.

ConeprkatenbHO-MeToAnYecKast TUHUS «MHOKECTBa 1 JIOTUKa» BKITIOYAET B ceds
AIIEMEHTHI TEOpUHU MHOKECTB U MaTeMaTH4ECKOM JOTHUKH.
TeopeTHKOMHOKECTBEHHBIE MPEICTABICHUSI IPOHU3BIBAIOT BECh KYpC IIKOIHHON
MaTeMaTUKU U TIpeiaraloT HauOosee yHUBEPCAIBHBIA S3BIK, OOBEIUHSIONINA BCE
pa3ienbl MareMaTHKM U €€ TMPWIOKEHUW, OHHM CBSI3BIBAIOT  pa3HbIe
MaTeMaTHYeCKUe NUCHUIUIMHBI M HMX TPUIIOKEHUs B eauHoe 1enoe. [loatomy
Ba)XHO JaTh BOBMOKHOCTh OOy4YarolmeMycsi MOHUMaTh TEOPETHKO-MHOXKECTBEHHBIN
S36IK COBPEMEHHON MAaTeMaTUKU M MCIOJIb30BaTh €ro [JIsl BBIPAKEHUS CBOUX
MbIciel. JIpyruM Ba)KHBIM HPU3HAKOM MAaTEMaTHKH KaK HAyKH cJeayeT NpU3HaTh
CBOMCTBEHHYIO €i CTpOroctb OOOCHOBAHUM M CIIEIOBAHUE OIPEACIEHHBIM MpaBHIaM
IOCTPOEHHUS JI0KA3aTeIbCTB. 3HAKOMCTBO C 3JIEMEHTAaMH MAaTEeMAaTUYECKOH JIOTUKU
CHOCOOCTBYET Pa3BUTHIO JIOTUYECKOTO MBIIUICHUSI 00yYalOIIUXCsl, TO3BOJISIET UM
CTPOUTH CBOU PACCYXkIECHUS Ha OCHOBE JIOTHUECKUX
npaBuil, GOPMUPYET HABBIKM KPUTUUECKOTO MBILIUICHUS.

B yuebHOoM Kkypce «Anrebpa MW Hadyaja MaTeMaTHYECKOrO aHAJIN3a»
IPUCYTCTBYIOT OCHOBBI MAaT€MaTHYECKOTO MOJEIMPOBAHUSA, KOTOPbIE NpPU3BaHBI
Ccroco0CTBOBaTh (OPMHUPOBAHUIO HABBIKOB IIOCTPOEHHUS MOJENIEH peabHbIX
CUTyallud, MCCIEAOBAaHUSA ATHX MOJENEeW C IOMOINBIO ammapara aireopbl U
MaTeMaTHYECKOr0 aHalli3a, MHTEPIPETAllMM IOJIyYEHHBIX pe3yJbTaToB. Takue
3aJlaHus BIUIETEHBI B KQX/IbIH U3 Pa3/1eJ0B MPOrpaMMbl, IOCKOJBKY BECh MaTepuall
y4eOHOro Kypca IIMPOKO MCIONb3yeTCs s pelIeHHs NPUKIATHBIX 3a/ad.
[Ipu pemieHNu peanbHBIX NPAKTUYECKUX 3ajJay oOOydYarollHecs pa3BUBAIOT
HaA0JII01aTeIbHOCTh, YMEHUE HAaxXOJUTh 3aKOHOMEPHOCTH, abCTparupoBaThCs,
HUCIOJBb30BaTh aHAJIOTHIO, 0000I1aTh W KOHKPETHU3MPOBATh IpoOiIieMy.
JlesiTenbHOCTh 10 (POPMHUPOBAHUIO HABBIKOB PEIICHUS MPUKIAIHBIX 3a7ad
OpraHM3yeTCs B IPOLIECCE U3YyUEHUS BCEX TEM YUEOHOro Kypca «Airedpa 1 Hayaa
MaTEeMaTHYECKOTr0 aHAJIN3ay.

Ha usyuenue ydyeOHOro kypca «Airedpa um Hayana MaTeMaTHUECKOIO
aHanuza» orBogutcs 204 yaca: B 10 kimacce — 68 yacoB (2 yaca B Heneno), B 11
kiacce — 136 yacoB (4 yaca B HEJIEIO).



COIAEPKXAHUE OBYYEHUA
10 KITACC

Yucnaa v BBIYMCICHUSA

Paunonansubie uncna. OOBIKHOBEHHBIE W JIECATUYHBIE APOOH, MPOIEHTHI,
OeckoHeuHble Tepuoandeckue apodu. [lpumenenue npoOeil ¥ MPOLEHTOB s
peLIeHUs NPUKIAJHBIX 3aa4 U3 Pa3JIMYHbIX OTpAciel 3HAHUW U PEaJbHOM KU3HMU.

JenictButenpHble uuciia. PanudoHanbHBIE W UPPAUMOHAIBHBIE YHUCIIA.
Apudmernueckre  omepani ¢ JCUCTBUTENBHBIMH  4YHCIaMdA.  MOJyJb
JNEUCTBUTEILHOTO YUCIA U ero cBoMcTBa. [Ipubnmk€HHbIE BHIYMCIICHMS], TIPABUIIA
OKpYTJICHHUS], IPUKHJIKA U OLICHKA Pe3yJIbTaTa BEIYMCICHUM.

Crenenb ¢ uenbiM nokazateneM. bunom Herlotona. Hcnosib3oBaHue
MOAXOISIIIEH (POPMBI 3aMKUCH ACUCTBUTEIBHBIX YMCEN JJIS1 PEIICHUS MTPAKTUYECKUX
3a/1a4 U NPEACTABICHUS JaHHBIX.

ApudmMeTrnuecknii KOpeHb HaTypaJbHON CTENEHU U €ro CBOMCTBA.

CreneHp C palMOHAJbHBIM IIOKa3aTeleM M €€ CBOWCTBA, CTENEHb C
JICUCTBUTEIBHBIM IIOKA3aTEIIEM.

Jlorapudm uymcma. CpoiictBa norapupma. JlecsTuyHble W HaATypalbHbIC
JoTapuQMBbI.

CHHyC, KOCHHYC, TaHI€HC, KOTAaHT€HC YHCJIIOBOIO aprymMeHTa. ApPKCHHYC,
apPKKOCHHYC M apKTaHI'€HC YUCJIOBOTO apryMEHTA.

YpaBHeHMS U HEpaBeHCTBA

ToxaecTBa W TOXAECTBEHHbIE MpeoOpa3oBaHMs. YpaBHEHHE, KOPEHb
ypaBHEHMs. PaBHOCWIIbHBIE ypaBHEHUSI M ypaBHEHHs-CleACTBUA. HepaBeHCTBO,
pelIEeHNE HEPABEHCTBA.

OCHOBHBIE METOBI PEIICHHUS MEJIBIX U APOOHO-PAIIMOHAILHBIX YPaBHEHUN U
HEPABEHCTB. MHOrOwIeHbl OT OJHOW IIEpEMEHHOW. JleneHue MHOrowieHa Ha
MHOIO4JIeH ¢ ocrtatkoM. Teopema be3dy. MHoOrouneHsl ¢  LEJIBIMA
ko3punmnentamu. Teopema Buera.

[IpeoOpa3zoBaHus YMCIOBBIX BBIPAKEHUM, COAEPKAIIUX CTEIIEHU U KOPHH.

HppanmonanbHbie YPaBHEHMUS. OcHOBHbIE METOBI peLICHUS
VPpalHOHAIBHBIX YPABHCHUMU.

[TokazarenbHble ypaBHEHUs. OCHOBHBIE METOJbl PEIICHUS IMOKA3aTEIbHbBIX

YPaBHECHUU.

[IpeoOpazoBaHue BbIpaKeHHH, COAEPKAIIUX JIOTAPUDMBI.

Jlorapudmuueckue YpaBHEHHS. OcHoBHBIE METO/IbI peLIeHUs
JorapuMHUIECKUX ypaBHEHUH.

OcHOBHBIE TPUTOHOMETPUUYECKHUE bopMyJIbL. [IpeobpazoBanue

TPUTOHOMETPUUECKUX BbIpaKeHUI. Perienrie TpuroHoMeTpuiyeckux ypaBHEHUN.



Pemienne cucreM NMHENHBIX ypaBHEHMM. Marpuma CHCTEMBI JIMHEWHBIX
ypaBHeHMIl. OnpenenuTenb MaTpuilbl 2X2, €ro TreoMETPUYECKUH CMBICI H
CBOMCTBA, BBIUMCJIEHUE €r0 3HAYCHMsI, IPUMEHEHUE OIPEACIIUTENS s PEeLIEHUs
CHUCTEMBl JIMHEMHBIX YypaBHEHUH. PelleHne NpUKIAIHBIX 3a7a4 C NOMOIIBIO
CHCTEMBl JIMHEMHBIX ypaBHeHUW. lcciienoBaHue IIOCTPOCHHOW MOJEIU C
NOMOILBIO MaTPHIL U ONIPEIETUTENCH.

[TocTtpoeHne MaTeMaTUYECKUX MOJENEH PEANbHOM CHUTyaldH C IOMOIIBIO
YpPaBHEHUII U HEpaBEHCTB. lIpuMeHeHHE ypaBHEHHMN M HEPABEHCTB K PELICHUIO
MaTEeMaTUYeCKUX 3a7a4 M 3a7ady M3 pa3lIMyHbIX 00JacTel HayKd M peanbHOU
KU3HU.

DyHKIUM U TPAPUKHU

Oynkuus, crnocoObl 3amanus (GyHKIUU. B3anMmHO o00paTHbIe (QYHKIHH.
Komnosunus ¢ynkuuit. 'padux  dyHkimu. DnemeHTapHbIE MNpeoOpa3oBaHUs
rpaduKoB GyHKITUH.

ObnacTh onpeneiaeHus U MHOXECTBO 3HaueHuil Qynkuuu. Hymm QyHkumu.
[TpoMexyTku 3HaKOMOCTOSHCTBA. YETHBIE M Heu€THbIe QyHKIUU. [lepuoanueckue
bynkmun. [IpoMexyTkn MOHOTOHHOCTH (GYHKIUUA. MakKCHUMyMbl U MHHHMYMBI
¢bynkuuu. Hanbosnpiiee 1 HauMeHblee 3HayeHus: QyHKIMKU Ha POMEXKYTKE.

Jluneiinas, kBaApaTuyHas W ApOOHO-TMHEWHAas (QYHKIUU. DJIEMEHTapHOE
UCCJIEIOBaHUE U TOCTPOCHUE UX TPAPHUKOB.

CrenenHast pyHKIMS C HATypaJdbHBIM M LENbIM MoKka3ateneM. E€ cBoiicTBa u
rpaduk. CpoiicTBa M rpaduK KOpPHS N-OM CTENMeHU Kak (PyHKUUM oOpaTHOMU
CTEIIEHU C HATYpAJIbHBIM ITOKA3aTEJIEM.

[TokazatenbHass u Jjorapupmuyeckas (yHKUHUHA, UX CBOWCTBA M TpaduKu.
Hcnonp3oBanue rpadukoB GyHKIUN A peICHUS] ypaBHEHUIA.

TpuronomeTpruyeckass OKpPY>KHOCTb, OIPEACIIEHHE TPUTOHOMETPUYECKHUX
(GyHKUIMNA YUCIOBOTO apryMEeHTA.

QOYHKIMOHAIBHBIE 3aBUCUMOCTH B PpEANBHBIX MPOLECCAX U SBICHUSAX.
['paduku peaibHbIX 3aBUCUMOCTEH.

Hauana MaTeMaTH4ecKOro aHajimn3a

[TocmenoBaTeIbHOCTH, CHOCOOBI 3amaHUs IIOCJIEAOBATENLHOCTENH. MeTon
MaTeMaTH4eCKON WHIYKLIHH. MoOHOTOHHBIE u OTpaHUYCHHbIC
MOCJEA0BATENBLHOCTU. VICTOpUS BO3BHMKHOBEHUS MAaTEMaTUYECKOTO aHalIu3a Kak
aHann3a OECKOHEYHO MaJbIX.

ApudmeTrnueckas 1 reOMETpHUEcKas mporpeccud. beckoHeyHo yObIBaromias
reoMmerpuyeckas nporpeccusi. Cymma 0€CKOHEUHO YOBIBAIOUIEH reoMeTpruecKon
nporpeccuu. JIMHENHbIN U SKCIIOHEHIMAIIBHBIN pocT. Hncno e. Dopmyia CII0KHBIX
NpoueHTOB. Mcnosib30BaHWE TMPOTrpeccHd U PEIICHUS pealbHbIX 3aaad
IPUKIAAHOIO XapakKTepa.



HemnpepriBHble (GyHKIIMM W WX CBOWCTBA. TOYKM pa3pbiBa. ACHMIITOTHI
rpaduxoB ¢yHkuuil. CBoiicTBa (QYHKIMII HENpPEpBIBHBIX Ha OTpe3ke. Mertoa
WHTEPBAJIOB [UI PELICHUS HEPABEHCTB. [IpuMeHeHHne CBOWCTB HENPEPBIBHBIX
(GyHKIMI 1715 penieHust 3a4a4.

ITepBas u Bropas npousBoaHble GyHKIMU. Onpeaenenrue, reOMeTpUIecKuil 1
(bu3znyecKuil CMBICI MPOU3BOIHOMN. YpaBHEHHE KacaTeIbHOU K rpaduky (GpyHKIUU.

[TpousBogubie  3nmeMeHTapHbix  ¢GyHkiuil.  [IpousBomHas ~ cyMMbl,
IPOU3BENIEHUS, YACTHOTO U KOMITO3ULIMH (PYHKIIUH.

MHokecTBa M JI0rHKA

MHoxecTBO, onepalyy HaJ MHOXECTBAMM M MX CBOMCTBA. JlmarpaMMsbl
Olinepa—Benna. IIpumeHeHuWe TEOPETHKO-MHOKECTBEHHOIO —amnmapara s
ONMCAHMs PEANBHBIX NPOLECCOB W SABJICHUM, NPU PEIICHWHM 3a7ad W3 JAPYIruX
y4€OHBIX NPEIMETOB.

Omnpenenenue, Teopema, CBOICTBO MaTeMaTHYECKOIo OOBEKTa, CIEICTBHE,
JI0Ka3aTeIbCTBO, PABHOCUIIBHBIE YPABHEHMUS.

11 KIIACC

Yucaa v BBIYUCICHUSA

Harypanbsubie u nensle yucna. [IpumeHeHne NMpU3HAKOB JEIUMOCTH LIENBIX
yuces, HauOoypmuik ol nenutens (ganee — HOJI) m HamMmeHblee oOliee
kpatHoe (nanee — HOK), octaTkoB 1o moay:to, anropurma EBkinaa 1is pemeHus
3a7a4 B LEJIBIX YUCIIAX.

Kommnekcuple umncnma. AnreOpawdeckas W TpPUTOHOMETpUYEecKas (HOpPMBI
3alUCU KOMIUIEKCHOTO 4Yucia. ApudMeTHueckue ornepaludd ¢ KOMIUIEKCHBIMU
yuciamu. M300pakeHHe KOMIUIEKCHBIX YHCENl Ha KOOPAMHATHOW IUIOCKOCTH.
®opmyna Myaspa. Kopau n-oii creneHn u3 KOMIUIEKCHOrO uuchaa. [Ipumenenue
KOMITJIEKCHBIX YMCEIl IS PENICHHs PU3NUECKUX U TEOMETPUIECKUX 3a71a4.

YpaBHeHMS U HEPaABeHCTBA

CucrteMa ¥ COBOKYNHOCTb YpPAaBHEHHH M HEPABEHCTB. PaBHOCHIIbHBIE
CHUCTEMBI U CUCTEMBI-CIIEICTBUS. PABHOCUIIbHBIE HEPABEHCTBA.

OTO0op  KOpHEH  TPUTOHOMETPUYECKUX  YpPaBHEHHH C  MOMOIIBIO
TPUTOHOMETPUYECKON OKPYKHOCTH. PelieHre TpuroHOMeTpUIEeCKUX HEPABEHCTB.

OCHOBHBIE METOJBl PEIICHUS TMOKAa3aTelIbHbIX U  JIOrapuPpMUUYECKUX
HEPABEHCTB.

OCHOBHBIE METO/IbI PEIICHUS UPPALMOHATBHBIX HEPABEHCTB.

OCHOBHbIE METOJbl PEIICHUS CHUCTEM M COBOKYIHOCTEH paldOHATIbHBIX,
UPPAMOHATBHBIX, TTOKA3aTEILHBIX U JOTAPU(PMUYECKUX YPABHCHHM.

VYpaBHEHUSA, HEPABEHCTBA U CUCTEMBI C TapaMETPaMHU.



[IpumeneHne  ypaBHEHUM, CHCTEM W  HEPABEHCTB K  PELICHUIO
MaTeMaTHYECKUX 3a/ad U 3a/Jad U3 Pa3iu4HbIX o0JacTedl HayKu M peaJbHOU
YKU3HH, UHTEPIPETALMS [OJYYEHHBIX PE3YJIbTaTOB.

DyHKUMU U TPaPUKH

I'paduk xommosunum GyHkud. ['eomerpuueckue oOpas3bl ypaBHEHUH W
HEPABEHCTB Ha KOOPAUHATHOM IIJIOCKOCTH.

TpuronomeTrpuyeckue GyHKIIMHN, UX CBOWCTBA U TpadUKU.

['padrueckne meronbl pelieHHs YpaBHEHHM M HepaBeHCTB. ['paduueckue
METO/bI PELICHHS 3a/1a4 C TapaMeTPaMH.

Wcnonb3zoBanue rpa@ukoB QYHKIUN JUIsi HUCCIEIOBAHUSA TPOLECCOB U
3aBHCHUMOCTEH, KOTOpPhIE€ BO3HUKAIOT MPH PEIICHUH 3a7a4 W3 APYTHX Y4eOHBIX
MPEIMETOB U PEAIBHOMN KU3HMU.

Hauvaja MaTeMaTH4ecKoOro aHajimnsa

[IpumeHeHne nMpou3BOAHON K MCCIEAOBAHUIO (DYHKIIMI HA MOHOTOHHOCTh U
3KCcTpeMyMbl.  Haxokaenue  HamOOJBIIEr0O W HAUMEHBIIETO  3HAYCHUM
HENpephIBHON (YHKIIMHM Ha OTpPE3KeE.

[IpumeHeHne NpPOM3BOMHOM ISl HAXOXKICHHUS HAWIy4dllero peleHus B
NPUKIAIHBIX 3a/Ja4ax, Il ONpPEAETEHUS CKOPOCTH M YCKOPEHHUs Mpolecca,
3aaHHOTO (DOPMYJIOM HIIH TpadUKOM.

[TepBooOpa3Hasi, OCHOBHOE CBOWCTBO TiepBOOOpasHbIX. IlepBooOpasHbie
aneMeHTapHbIX GyHkuuid. [IpaBuna HaxoxaeHUS TEPBOOOPA3HBIX.

HNuTerpain. I'eomeTpuueckum CMBICII VHTErpala. Brruucienue
onpenenéHHoro uaTerpana mno gopmysne Herotona-Jlebuua.

[IpumeHeHue uwHTErpana Jis HAXOXJEHUs IUIoWafed TUIocKux Guryp u
00BEMOB reOMETPUUECKHUX TEJI.

[Tpumepsr pemennii nuddepeHINanTbHBIX ypaBHEHUH. MareMaTtudyeckoe
MOJICIMPOBAHUE pEANbHBIX IMPOILECCOB C TOMOIIBIO Au(depeHnaIbHbIX
YPaBHECHUU.



[INTAHUPYEMBIE PE3VJIBTATBI OCBOEHHMA VYYEBHOI'O KVYPCA
«AJIT'EBPA " HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIVBJIEHHBIA VYPOBEHb) HA VYPOBHE CPEJHEIO OBIIEIO
OBPA3OBAHHIA

JIMYHOCTHBIE PE3YJbTATBI

1) rpaaaHCKOro BOCIIMTAHMS:

c(hOpPMUPOBAHHOCTH TPAXKIAHCKOHN MO3UIMK 00YYaIOIerocsi Kak akTUBHOTO U
OTBETCTBEHHOTO  WJi€Ha  POCCHIICKOr0  OOIIecTBa,  MpEACTaBICHHE O
MaTEMaTUYECKUX OCHOBAX (YHKIMOHUPOBAHUS PA3JIUYHBIX CTPYKTYp, SBJICHUM,
NpoIeAYp TPAKIAHCKOTO 0OIIecTBa (BBIOOPHI, OMPOCHI M JPYroe), yMeHHue
B3aUMOJIEUCTBOBaTh C COLMAJIBHBIMA HWHCTUTYTAMHM B COOTBETCTBUHM C HX
GyHKIUSIMHA 1 Ha3HAYCHHUEM;

2) IaTPHMOTHYECKOr0 BOCIIUTAHUSA:

c(hOpMUPOBAHHOCTh POCCUNUCKON TPAXKAAHCKON HJIEHTUYHOCTH, YBAXKEHUS K
MPOIIOMY M HACTOSIIEMY POCCUHCKOW MAaTEMATHUKH, IEHHOCTHOE OTHOILIECHHUE K
JOCTUKEHUAM POCCUMCKUX MAaTEMAaTUKOB M POCCUUCKOM MAaTEMaTUYECKOU IIKOJIBI,
UCIIONb30BaHUE JTHUX JOCTIKEHHMH B JAPYTMX HayKax, TEXHOJOTrusiX, cepax
DKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCITUTAHUSA:

OCO3HaHHUE AYXOBHBIX LIEHHOCTEH POCCUUCKOTO Hapoja, chOpMHUPOBAHHOCTh
HPABCTBEHHOI'O CO3HAHMSI, STUYECKOIO MOBEIEHUS, CBA3AHHOIO C MPAKTUYECKUM
OPUMEHEHUEM JIOCTMKEHUHM HAyKd M JEATEIbHOCTbIO YYEHOr0, OCO3HaHHE
JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUUBOTO OyAYILIEro;

4) 3cTeTH4eCKOro BOCIIUTAHMS:

ACTETUYECKOE OTHOLIEHWE K MHpPY, BKIIOUYas 3CTETHUKY MaTe€MaTHYECKHX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a]a4, PEIICHUN, PacCy ICHUNH, BOCIPUUMUYHBOCTD
K MaTeMaTHYECKUM acleKTaM Pa3IMYHbIX BUJOB UCKYCCTBA;

5) pu3uUecKoro BOCIUTAHMS:

c(hOPMUPOBAHHOCTh YMEHHUS TPUMEHATH MaTeMaTU4YeCKHUE 3HaHUS B
MHTEpecax 3/10pOBOTo U 6€30MacHOro 00pasa KU3HHU, OTBETCTBEHHOE OTHOILICHUE K
CBOEMY 3/I0pPOBBIO (3I0pOBOE MHTAaHHE, COATAHCHUPOBAHHBIA PEXUM 3aHITHH U
OTZIbIXa, peryJisipHas (pu3nyeckas aKTUBHOCTH), (PU3HMUECKOE COBEPIICHCTBOBAHUE
IIPU 3aHATUSAX CIIOPTUBHO-03I0POBUTEIBHOM AEATEIbHOCTHIO;

6) TpPy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTh K TpPYAYy, OCO3HaHHE IICHHOCTH TPYAOJIIO0HUs, HHTEpec K
pa3nuuHeiM  chepam  MpodecCHOHANBHON  JEATENbHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPUIOKEHUSAMH, YMEHHE COBEpINATh OCO3HAHHBIA BBIOOP
Oynymeld mnpodeccur U pealn30BbIBATH COOCTBEHHBIE KU3HEHHbIC IJIAHBI,



TOTOBHOCTb U CIHOCOOHOCTh K  MareMaTHMYeCKOMy  OOpa3oBaHMIO U
caM00Opa30BaHMI0 HA TMPOTSDKEHWH BCEW JKU3HU, TOTOBHOCTh K AKTUBHOMY
YYACTHIO B PEILIEHUH MPAKTHYECKHUX 3a/1a4 MaTEMAaTUYECKON HAIIPABICHHOCTH;

7) 3K0J10TMYECKOr0 BOCTIMTAHHUS:

c(OPMUPOBAHHOCTh  HKOJIOTMUECKON  KyJbTYpbl, IOHMMAHHUE BIHUSHUSA
COLIMAIBHO-9KOHOMUYECKUX MPOLIECCOB HA COCTOSIHME NPUPOAHOW M COLMATbHOU
Cpelibl, 0OCO3HaHHUE TTI00AIHHOTO XapaKTepa 3KOJOTHUYECKUX MPoOIeM, OpUEHTALIUSA
Ha TPUMEHEHME MAaTeMaTHMYECKUX 3HaHWM /i1 peleHus 3azad B 00JacTu
OKpYyXKarollel cpeapl, IUIAaHUPOBAHUE IIOCTYIIKOB M OLEHKHM HX BO3MOXKHBIX
HOCJEACTBUM ISl OKPY’KAIOLIEH Cpebl;

8) neHHOCTH HAYYHOI'0 NTO3HAHUSA:

c(OpPMUPOBAHHOCTh MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHsI HAyKd U OOIIECTBEHHOM  NPAKTUKH, [OHUMAaHHE
MaTEMaTHYECKONM HayKM Kak c@epbl 4YeIOBEUECKON MAESITENbHOCTH, ITaloB €€
pa3BUTHS M 3HAYUMOCTH JUIA pPa3BUTUS LMBWIN3ALMH, OBJIAJIEHUE S3BIKOM
MaT€MaTUKM W MaTeMaTU4YeCKOW KyJbTypOHM KakK CpEJCTBOM IIO3HAaHUA MHpA,
TOTOBHOCTh OCYIIECTBJIATh HPOEKTHYKD U MCCIEI0BATEIbCKYIO ACSITEIbHOCTD
WHAMBUYaJIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTebHbIC YHUBEPCAJIbHbIC Y4eOHbIE 1eiiCTBUSA

basoBble jornyeckue aeicTBus:

BBISIBISITh M XapaKTEPHU30BaTh CYLIECTBEHHbIE MPU3HAKM MaTE€MaTHYECKHX
OOBEKTOB, MOHATUH, OTHOLIEHUM MEXAy MOHATUSAMH, (QOpMYJIUPOBATH
OIpezeNieHUs MOHATUH, YCTaHABJIMBATh CYIECTBEHHBIN MPU3HAK KiIaccU(UKaLH,
OCHOBaHUs AJ11 0000IIEHUS U CPAaBHEHUS, KPUTEPUH ITPOBOIUMOTO aHAJIHN3a;

BOCIpUHUMATh,  (GOPMYyIHMPOBaTbH U  MPeoOpa3oBBIBATH  CYKJICHUS:
YTBEPAUTENbHBIE U OTPUIIATENIbHbIC, EUHUYHbIC, YACTHBIE U OOIIUE, YCIOBHBIE,

BBISBIIATh MaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3U U IIPOTHUBOPEYUS
B (hakTax, JaHHBIX, HAOIIOACHUAX U YTBEPKACHUAX, IpeularaTb KpUTEpUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U ITPOTUBOPEUMH;

JieNaTh BBIBOABI C MCIOJB30BAaHUEM 3aKOHOB JIOTMKH, JE€IyKTUBHBIX U
VMHIYKTUBHBIX YMO3AKJIFOUEHHUM, YMO3AKJIFOUEHHH 110 aHAJIOTUH;

IIPOBOJIUTH CAMOCTOSITEINBHO JAOKA3aTEIbCTBA MATEMATUUYECKUX YTBEPKICHUN
(mpsiMbIE€ ¥ OT MPOTUBHOI'0), BEICTPAUBATh apryMEHTALIMIO, IPUBOJANUTD NIPUMEPHI U
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CY>KJICHUS U BHIBOBI;

BbIOUpaTh cmoco0 pemieHusi ydeOHOW 3amayd  (CpaBHUBATh HECKOJIBKO
BApUAHTOB  pELICHMs, BbIOMpaTh Haumbojee MOAXOMALMH ¢ yuéToM
CaMOCTOSITEJIbHO BBIJICJICHHBIX KPUTEPUEB).



ba3oBble ucciieqoBaTeIbCKUe 1eiCTBUA:

UCIIONIb30BAaTh BONPOCHI KakK MCCIEAOBATEIbCKUNA WHCTPYMEHT MO3HAHMUS,
dopMynupoBaTh  BOMPOCH,,  (UKCHpYIOIIME  MPOTHBOpEYHe,  MpoOieMy,
yCTaHABJIMBATh MCKOMOE W JaHHO€, (OPMHPOBATH TUIIOTE3Y, apryMEHTHUPOBAThH
CBOIO MO3UIINI0, MHEHHE;

IPOBOAUTH CAMOCTOSATEIBHO CIUIAHUPOBAHHBINA HKCIIEPUMEHT, UCCIEIOBaHHUE
[0 YCTAHOBJICHUIO OCOOCHHOCTE MaTEeMaTHUECKOro 00bEKTa, SIBJICHUS, TpoIlecca,
BBISIBIICHUIO 3aBUCMOCTEN MEXTY 00BEKTaMH, SIBJICHUSIMH, [TPOLIECCAMU;

CaMOCTOATENBHO (HOPMYIIMPOBaTH 0OOOLICHUS W BBIBOJBI MO pe3yjbTaTaM
NpOBEAEHHOTO  HAOMIOACHMSA, HCCIEAOBaHMS, OICHHWBATh  JIOCTOBEPHOCTD
MOJIyYEHHBIX Pe3yJIbTaTOB, BEIBOJOB U 0000IIEHNUH;

IPOrHO3MPOBATh BO3MOXKHOE pa3BUTHE IMIpoliecca, a TaKXkKe BbBIIBUTATH
NPENOI0KEHUS O €r0 Pa3BUTUU B HOBBIX YCIOBUSX.

Pa6ora ¢ unpopmanmeii:

BBISIBJIATH JeUIUTH HHGOPMAIIUHU, JTAHHBIX, HEOOXOJUMBIX NJIsl OTBETa HA
BOMPOC U ISl pEIICHUS 3a/1a4H;

BbIOMpaTh UH(POPMAIMIO U3 UCTOYHUKOB Pa3IMYHbIX THUIOB, aHAIU3HPOBATH,
CHUCTEMaTH3UpPOBaTh U MHTEPIPETUPOBATh HH(POPMALMIO PA3IUYHBIX BHIOB U
¢dbopm npencTaBieHuUs;

CTPYKTYypUpOBaTh HH(OPMAIINIO, MPEACTABIATh €€ B PA3NUUYHBIX (opMax,
WLTIOCTPUPOBATH TpadUvecKH;

OLIEHUBATh Ha/IEKHOCTh uHpOpMaLIUN o CaMOCTOSITEIILHO
c(OpMyYIHPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKATHBHBIE YHUBEpPCAJIbHbIE Y4eOHbIEe JeHCTBUS

OOmmenne:

BOCIIPMHUMATh U (DOPMYJIMPOBATH CYKJACHHUS B COOTBETCTBUU C YCIOBHUSIMU U
1EeasIMU  OOIIEHUsI, SICHO, TOYHO, TPAMOTHO BBIpaKaTh CBOIO TOUYKY 3pPEHUS B
YCTHBIX M TMHUCHMEHHBIX TEKCTaX, /1aBaTh MOSCHEHUS MO XOAYy pEIICHUs 3a7aud,
KOMMEHTHUPOBATH NMOJTYUYEHHBIN pe3yibTarT;

B X0Ji¢ 0OCYXJICHHS 3aJlaBaTh BOIPOCHI MO CYIIECTBY OOCYXIa€MOW TEMBI,
npoOJieMbl, pelraeMoil 3aJayd, BBICKA3bIBATh HJEH, HAlleJIEHHbIE Ha ITOMCK
pEelIeHUs, COIMOCTaBIISITh CBOM CYXJEHUS C CYXKICHUSIMU JPYTUX YYaCTHUKOB
nuanora, oOHapy>XKMBaTh Pa3jU4Me M CXOJCTBO IMO3UIIMHA, B KOPPEKTHOU (hopme
bopMyIMpPOBaTh PA3HOTIIACHS, CBOM BO3PAKCHMUS;

MPEACTABIATh PE3YJbTAThl PELICHUs 3a/Jaul, IKCIIEPUMEHTA, UCCIICI0BAHUS,
MPOEKTa, CaMOCTOSITEJILHO BbIOMpATh (opMaT BBICTYIUICHHS C Y4ETOM 3ajad
MIPE3EHTAIUN U 0COOEHHOCTEH ayTUTOPHH.

PerynsiTuBHbIE YHMBepcaJbHbIE Y4eOHbIe NeiCTBUSA



Camoopranusanus:

COCTaBJIAITh IJIAH, aJlTOPUTM PELIECHUS 3a7a4H, BHIOMPATh CIIOCO0 PELIeHUs C
y4€TOM HMEIOIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh
U KOPPEKTUPOBATHh BAPUAHTHI PEIICHUH ¢ y4ETOM HOBOW MH(OpMALIUU.

CaMOKOHTPOJIb, SMOIIMOHAJIbHBIN HHTEJJIEKT:

BJIaJ€Th HABBIKAMU  [O3HABAaTEJIbHOM  peQUIeKCMM KAk  OCO3HAHMS
COBEPIIIAEMBIX JCHCTBUN W MBICTUTEIBHBIX MPOIIECCOB, UX PE3yIhTATOB, BIA/ICThH
crnoco0aMy CaMONPOBEPKH, CAMOKOHTPOJISL Tpoliecca W pe3yJibTaTa pelieHus
MaTeMaTUYECKOM 3aJ1auu;

NpEeABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPHU PELLICHUHU 3a/1auHu,
BHOCUTH KOPPEKTHUBHI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENIHCTB, JIAHHBIX,
HaNICHHBIX OINOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBUE PE3YJIbTATA LIEJU U YCIOBUAM, OOBSICHATH TPUUYUHbI
JOCTHKEHUSI WIIM HEIOCTUKEHUSI PE3YJIbTATOB JIESTEIIbHOCTH, HAXOIUTh OIINOKY,
JlaBaTh OLEHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHasl 1eITeJIbHOCTD:

MOHUMATh M HMCIOJIL30BAaTh MPEUMYIIECTBA KOMAHAHOW W WHIAMBUIYJTBHON
paboThl TpU peuIeHUuH Y4YeOHBIX 3aJay, MPUHUMATHh LeJb COBMECTHOMU
NEeATEIbHOCTH, IJIAHUPOBATh OPraHU3alMI0 COBMECTHOW pabOThI, pacrpeaciisiaTh
BUIbl PpaboT, OOTOBapHMBATHCS, OOCYXKIaThb NPOLECC U pe3yabTaT padoTHI,
0000111aTh MHEHUS HECKOIBKUX JTIOACH;

y4acCTBOBaTh B TPYMIOBBIX (hopMmax paboThl (0OCyXkIaeHUS, OOMEH MHEHUH,
«MO3TOBbIE€ IITYpMbl» M HHBIE), BBINOJHATH CBOIO 4YacTh paldOThl U
KOOPJIMHUPOBATh CBOM JEHUCTBUA C JPYTMMHM 4YJICHAMH KOMaH]Ibl, OIIEHUBATH
KaueCcTBO CBOETO BKJIAJa B OOIMIMIA MPOAYKT MO KPUTEPUSIM, CHOPMYITHPOBAHHBIM
YYaCTHHUKAMHU B3aUMOJICHCTBUSI.

INPEAMETHBIE PE3YJIBTATBI

K konmy obOyuenuss B 10 kJjacce 0Oy4YarOIIMICA TOJYYUT CIEAYIOIIHE
IpEeAMETHbIE PE3yNbTAaThl MO OTACIbHBIM T€MaM pabouell mporpamMmbl y4eOHOTO
Kypca «Anrebpa 1 Hayasla MaTeMaTHYeCKOTO aHaAITN3ay:

Yuciaa v BBIYUCICHUSA:

CBOOOJITHO OIEpUPOBaTh MOHATUSIMU: PALMOHAIBHOE YHUCIO, OeCKOHeuHas
nepuoanuyeckasl JIpoOb, TPOLEHTHI, HPPAIMOHAIILHOE YHCIO, MHOXECTBa
PaLMOHANIBHBIX U AEHCTBUTENBHBIX YUCEI, MOAYJIb JEUCTBUTEIBLHOIO YNCIIA;

OPUMEHATh JpoOM ¥ TIPOIEHTH I PEIICHHS MPUKIAIHBIX 3a7ad W3
Pa3IMYHBIX OTPACIIEN 3HAHUN U PEabHOU KU3HU;

NPUMEHSTH NPUOIKEHHBIE BRIUMCIICHUS, IPABUIIA OKPYTIICHUS, IPUKUIKY U
OLIEHKY pe€3yJIbTaTa BIYMCICHU;



CBOOOZHO OMNEpUpPOBaTh MOHATHEM: CTENEHb C IEJNbIM I[OKa3aTeleM,
UCIIOJIb30BATh MOAXOAILYI0 (POPMY 3alMCH IEHCTBUTENBHBIX YUCEN AJISl PEIICHUs
IIPAKTUYECKUX 3a/1a4 U NPEACTABICHUS JaHHBIX;

CBOOOJHO ONEpPUPOBATh MOHATHEM: APUPMETHUECKUNA KOPEHb HATYpPAJIBHOU
CTEIICHU;

CBOOOHO ONEPUPOBATH MOHATHUEM: CTETICHb C PAlIMOHATIBHBIM MOKAa3aTeNIEM;

CBOOOMHO OINEpPUPOBaTh MOHATUSAMU: JOrapudmM 4dHCIA, IECATUYHBIE H
HaTypaJIbHbIE JIOTapUPMBL;

CBOOOZHO ONEPUPOBATh MOHSITUSAMM: CHUHYC, KOCHUHYC, TAHT€HC, KOTAHI'€HC
YKCJIOBOIO apIyMEHTa;

ONEPUPOBATH NMOHATUAMH: APKCHHYC, aPKKOCUHYC M apKTaHI'€HC YHMCIIOBOTO
apryMeHTa.

YpaBHeHUs U HEPABEHCTBA:

CBOOOZHO ONEpPUPOBATH MOHATHAMU: TOXKAECTBO, YPABHEHUE, HEPABEHCTBO,
PAaBHOCWJIbHBIE YPABHEHUS U YPABHEHHUSI-CIIEICTBUS, PABHOCHIIBHBIE HEPABEHCTBA,

OPUMEHATH pa3IMYHble METOJbl PEIICHUs pPalMOHANBHBIX U JApPOOHO-
pallOHAJIBHBIX YPaBHEHWM, IPUMEHSATbH METOJ HHTEPBAIOB Uil PELICHUs
HEPABEHCTB;

CBOOOZHO OINEPUPOBATh MOHATUSMU: MHOTOYJIEH OT OJHOW NEPEMEHHOM,
MHOTOUJIEH C IedbMH KO3 (uUIMeHTaMi, KOPHM MHOTOYJIeHa, HPUMEHATH
JI€JIEHNE MHOTOYJIEHA HA MHOTOWIEH C OCTaTKOM, TeopeMy be3dy u teopemy Buera
JUIS peLeHus 3a/1a4;

CBOOOZHO ONEpUpOBaTh MOHATUAMM: CHUCTEMA JIMHEWHBIX YpaBHEHMI,
MaTpuLa, ONPENEIUTENh MaTpUlbl 2 X 2 W €ro I'EOMETPUYECKUH CMBICI,
UCITIOJIb30BaTh CBOICTBA ONpENEHAUTENs 2 X 2 JUIsl BBIYMCIEHUS €ro 3HAYEHHS,
IIPUMEHSTh ONPEACIIUTENN U1 PELICHHUs CUCTEMbl JIMHEWHBIX YPAaBHEHWU,
MOJIEJINPOBATh PEAIBHBIE CUTYallUH C IOMOIIBIO CUCTEMBI JIMHEWHBIX YPaBHEHUH,
UCCJIENOBATh ITOCTPOEHHBIE MOJEIM C IIOMOIUBI0 MAaTpUIl U OIpPEHECIMUTEIIEH,
WHTEPIIPETUPOBATH ITOJyYEHHBIN PE3yJIbTaT;

UCIIONb30BAaTh CBOMCTBA JIEHCTBUH C KOpHSAMHU [JIsl MpeoOpa3oBaHUA
BBIPAKEHNH;

BBINOJIHATH NPe0Opa30BaHUs YUCIOBBIX BBIPAXKEHUMN, COJIEPIKAILMX CTEIEHH C
paLMOHAIBHBIM [T0KA3aTEIIEM;

WCIIOJIb30BaTh CBONCTBA aorapudMoB TUISL npeoOpa3oBaHus
Jorapu(pMHUECKUX BBIPAKECHUM;

CBOOOZHO ONEpUpOBaTh NOHATHUAMM: HpPpALMOHAJIbHBIC, [MOKA3aTEIbHbIE U
jgorapu(pMHUEcKre ypaBHEHUS, HAXOAUTh UX PELIECHUS C IOMOIIbIO PABHOCUIIBHBIX
NIEPEXO0B WM OCYILECTBIISAS IPOBEPKY KOPHEW;



IPUMEHATh OCHOBHBIE TPUTOHOMETpHUECKUEe (HOPMYIIBI sl TPeoOpa3oBaHUs
TPUTOHOMETPUUYECKUX BBIPAKCHU;

CBOOOZHO OMEpPUPOBATH MOHSATHEM: TPUTOHOMETPUUECKOE YpaBHEHUE,
OPUMEHATh  HeoOXoaumble  (OpMyJIbl  JUISl  PEIIEHHs OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKUX YPaBHEHUI;

MOJICJIMPOBATh pealibHble CHUTYalldd Ha S3bIKe aureOpbl, COCTABIATH
BBIPQXEHUS, YpPaBHEHHUS, HEpPABEHCTBA IO YCJIOBHIO 3a/ayH, MCCIEIOBAThH
IOCTPOEHHBIE MOJIEININ C MCIIOJIb30BAHUEM allllapara ajareopsl.

DOyHKUMH U TpaPuKu:

CBOOOJHO ONEPUPOBATH MOHATUAMU: (QYHKIUS, CIOCOOBI 3aaHus (QyHKIUH,
B3aMMHO OOpaTHble (QYHKIUH, KOMOO3UIMSA (PyHKUMHA, TrpapuK QyHKIHUH,
BBITIOJIHSATH 3JIEMEHTAPHBIE MTPe00pa3oBaHus rpauKoB QPyHKIIHIA;

CBOOOZHO ONEpPUPOBATh NOHATUAMM: OOJIACTH OINPEAENCHUS U MHOMXECTBO
3HaYeHUN PYHKIMH, HYJIM QYHKIUH, IPOMEKYTKH 3HAKOIIOCTOSIHCTBA;

CBOOOZHO OMEpUPOBATh TMOHATUSMHU: UYETHBIE W HEYETHbIE (QYHKIUH,
nepuoanydeckre QyHKIUHU, TPOMEKYTKH MOHOTOHHOCTH (DYHKIIMH, MAaKCUMYMBI U
MUHUMYMbI (DyHKUMH, HaumOOJblllee M HaWMEHbIIee 3HaueHHue (YHKUIUU Ha
IPOMEXKYTKE;

CBOOOJHO ONEpPUPOBATh NOHATUAMMU: CTEIEHHAs (YyHKLUS C HATypaJbHbIM U
LENbIM TOKa3zareiaeM, rpapuK CTENEeHHOW (PYHKIMH C HATYpPaJbHBIM U LEJIbIM
nokasaresneM, rpa@uk KOpHsS N-0il CTeNeHM Kak (PYHKIHMHM OOpaTHOM CTENEeHU ¢
HaTypaJIbHbIM I10Ka3aTeleM;

ONEepUpPOBaTh MNOHATUAMM: JIMHEHHAs, KBaJpaTudyHas U JIpOOHO-TUHENHas
(yHKIMM, BBIIOJIHATh 3JIEMEHTAPHOE UCCIIE0BAHUE U IOCTPOEHUE UX TPAPUKOB;

CBOOOZHO OIEpPUPOBATH MOHSATHUSMU: IOKa3aTelbHas M Jorapudmuueckas
GyHKIMM, UX CBOMCTBA M TpaduKu, HCHOIb30BaTh MX TpaduKU A pelieHUs
YPaBHECHUI;

CBOOOZHO ONEpPUpPOBaTh NOHATHAMM: TPUTOHOMETPUYECKAs OKPY>KHOCTD,
OTpe/ieNieHue TPUTOHOMETPUUECKUX (DYHKIIUI YUCIOBOTO apryMeHTa;

UCIONB30BaTh rpaduku (GyHKIUN JUId  HCCIAEAOBAaHUS MPOIECCOB U
3aBHCHMOCTEH MpU PEUICHUH 3a7a4 U3 IPYTHX Y4eOHBIX MPEAMETOB M PeabHOU
KU3HU, BBIpaXXaTh (hOpMyIamMH 3aBUCUMOCTU MEX]y BEINUYMHAMY;

Hauaja maTeMaTH4eCKOI0 aHAJIM3a:

CBOOOZHO OMEpUpPOBaTh MOHATHAMH: apuPMeTHUecKas M TeoMeTpHuecKas
nporpeccusi, 06CKOHEUYHO yObIBaIOIIasi T€OMETpUUECKasi MPOTrPeCcCHsi, TMHEUHBIN U
HKCIOHEHLIUAJIBHBIA POCT, (OPMyJIa CIOKHBIX MPOLEHTOB, UMETh IPE/ICTABICHHUE
0 KOHCTaHTE;

UCIIOJIb30BaTh NPOIPECCUU AJI PELICHUs pEalbHbIX 3aJad MPUKIATHOTO
Xapakrepa;



CBOOOHO OMEpPUPOBATH MOHITHSIMHU: MOCIEI0BATEIBHOCTD, CIIOCOOBI 3a1aHUS
NOCJIEIOBATEIBHOCTE, MOHOTOHHBIE M OIPAaHUYEHHBIE IOCJIEI0BATEIBHOCTH,
NOHUMAaTh OCHOBBI 3apOXKIEHUS MATEMATHYECKOrO0 aHaliu3a KaKk aHajau3a
OECKOHEYHO MaJbIX;

CBOOOJTHO OMEpUPOBATh TOHSTUSMHU: HEMpEPbIBHbIE (YHKIMHU, TOYKHU
pa3pbiBa rpaduka GpyHKINM, aCUMOTOTHI rpaduka QyHKINHY;

CBOOOZHO OMEpUPOBaTH MOHATHEM: (DYHKLHMS, HENpEephIBHAs Ha OTPE3Ke,
MPUMEHSTH CBOMCTBA HEMPEPHIBHBIX (DYHKIMN SISl pELISHUs 3a]1ay;

CBOOOJTHO OIEpUpOBaTh TMOHATUSMHU: TepBas U BTOpasi IPOU3BOAHbBIE
byHKIMY, KacaTenbHas K rpaduky QyHKIUU;

BBIYMCIIATh [TPOU3BOAHBIE CYMMBI, IPOU3BEAEHUS, YACTHOIO U KOMIIO3ULUU
IBYX (PYHKITUH, 3HATH TPOU3BOAHBIC AIIEMEHTAPHBIX (PYHKITUN;

UCIIOJIb30BAaTh T€OMETPUYECKUN M (DU3UYECKUN CMBICI MPOU3BOJHOM st
pelIeHus 3a1ay.

MHoxkecTBa M JIOTHKA:

CBOOOZHO  OMEpPUPOBAaTh TMOHATHUSMU: MHOXKECTBO, OMNEpaLUUd  HaA
MHO>KECTBaMU;

MCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN amapar Jjisl OMUCAHUs PEAIbHBIX
IPOLIECCOB U SBJICHUM, IPU PEIICHUU 33]1a4 U3 APYTUX y4eOHbIX MPEIMETOB;

CBOOOZHO OINEpPUPOBaTh MOHATUSMU: OINpPEACIICHUE, TEOpeMa, ypaBHEHHE-
CJIE/ICTBHE, CBOMCTBO MaTEMATHYECKOT0 O0OBEKTA, J0Ka3aTEIbCTBO, PABHOCUIIbHbBIE
YPaBHEHHS U HEPABEHCTBA.

K konmy ob6yuenuss B 11 kJjacce o0OydyarIIMICAd TOJYYUT CIECAYIOIIHUE
NpEeAMETHbIE PE3yNbTAaThl MO OTACIbHBIM T€MaM pabouell mporpamMmbl y4eOHOIO
Kypca «Anrebpa 1 Hayana MaTeMaTHUYECKOTO aHAIN3ay:

Yucsia ¥ BIYMCJICHUSA:

CBOOOJTHO ONEPUPOBATH MOHATHSAMHU: HATypaJlbHOE M LEJO€ YHCIIO,
MHOKECTBA HATypaJbHbIX M LEJIBIX YUCEJ, MCIOJIb30BaTh MPU3HAKU JEITUMOCTH
uensix ynucen, HOJ[ u HOK HaTypanbHBIX 4Mcel AJis pelieHus 3a/1ay, IPUMEHATh
anroput™m EBKina;

CBOOOZHO OIEpUpPOBaTh TMOHSATHEM OCTaTKa IO MOJIYJIO, 3alUChIBATh
HaTypaJbHBIE YHCIIA B PA3TUYHBIX MO3UIIMOHHBIX CUCTEMAX CUUCIICHUS;

CBOOOJTHO OMNEPUPOBATH MOHATUSIMHU: KOMIUIEKCHOE YMCIIO M MHOXECTBO
KOMIUIEKCHBIX YHUCEJN, MPEACTABIATh KOMIUIEKCHBIE YMCa B ajure0panyeckoil u
TPUTOHOMETPUUYECKON (hOpMe, BBIMIOIHATH apu(METUUECKUE OMEpAlUU C HUMU H
M300pakaTh Ha KOOPJIMHATHOM TJIOCKOCTH.

YpaBHeHUs U HEPABEHCTBA:



CBOOOZHO OMEpUpPOBaTh MOHATHUAMU: HppaIlMOHAJbHBIE, MOKa3aTeIbHbIE U
jgorapu(MuUecKre HEpPaBEHCTBA, HAXOAUThb HUX PEIIEHUS C  I[OMOIIbIO
PaBHOCWJIBHBIX MEPEXOJIOB;

OCYILIECTBISITh OTOOP KOpPHEH TMpU PpEIIeHUH TPUTOHOMETPUUYECKOTO
YpaBHEHUS;

CBOOOZHO OMNEpPUPOBATH TMOHSATHEM TPUTOHOMETPUYECKOE HEPABEHCTBO,
OPUMEHSATh  HEoOXoawmbie  (HOPMYINBI  JJIT  PEIICHHWs] OCHOBHBIX  THIIOB
TPUTOHOMETPUUECKUX HEPABEHCTB;

CBOOOJTHO OINEPUPOBATH MOHATUAMH: CUCTEMAa U COBOKYITHOCTh YpaBHEHUU U
HEPABEHCTB, PABHOCWIbHBIE CUCTEMbBI U CUCTEMBI-CIEACTBHS, HAXOAUTh PEUICHUS
CHCTEMBI I COBOKYITHOCTEW PAllMOHAIBHBIX, HUPPALHOHAIBHBIX, MTOKA3aTEIbHBIX U
JorapuMUYECKUX ypaBHECHUI 1 HEPABCHCTB;

perarb palOHAIIbHBIE, UppAaLMOHAJIbHBIE, NOKa3aTEeJbHBIE,
jgorapupMUYecKUe U  TPUTOHOMETPUYECKHE YpPaBHEHHMS M  HEpPABEHCTBA,
CoZEpIKaIKE MOYJIU U TapaMeTphI;

MPUMEHSTH TpaduuecKkre MEeTObI IS PEIICHHs] YPaBHEHUH M HEPABEHCTB, a
TaKKe 3a/1a4d ¢ IapaMeTpaMHy;

MOJICJIMPOBATh peajbHble CUTyallMd Ha S3bIKE alredpbl, COCTaBJIATh
BBIPDQKECHUS, YPABHEHUS, HEPABEHCTBA M HMX CHUCTEMBI IO YCIOBHIO 3aJayH,
UCCIIEIOBaTh IOCTPOCHHBIE MOJENM C MHCIOJb30BAHUEM afmapara anreOpsl,
VHTEPHPETUPOBATH MOJTYUYEHHBIN PE3YJIbTAT.

DOyHKUMH U TpaPuKu:

CTPOUTh Tpauku KOMIO3UIMU (GYHKUHUNA C TMOMOIIBIO 3JIEMEHTAPHOTO
MCCJIEIOBAHUS U CBOMCTB KOMIO3UIUU JABYX (DYHKIIMIA;

CTPOUTh TEOMETPUYECKHEe 00pa3bl YpaBHEHHMH M  HEpPaBEHCTB Ha
KOOPJIMHATHOM IUIOCKOCTH;

CBOOOJTHO OMEepUpOBaTh MOHATUSIMU: TpadUKU  TPUTOHOMETPUUYECKHUX
byHKIM;

OpUMEHATh (GYHKIUUA IS MOJCIMPOBAHUS W HCCIEAOBAHUS peaTbHBIX
IIPOLIECCOB.

Hauana MaTeMaTH4ecKOro aHajmn3a:

UCITI0JIb30BaTh MPOU3BOJIHYIO JJIsl UCClIeIOBaHUs (YHKIUA HA MOHOTOHHOCTb
U DKCTPEMYMBI;

HAXOJIUTh HAMOOJbIICE U HAUMEHBIIIEE 3HAYCHHS (DYHKITMU HETPEPHIBHOW HA
OTpE3KE;

WCIIOJb30BaTh MNPOU3BOAHYIO JISI HAXOXKACHUS HAWJIY4IIEero PELICHUS B
NPUKIAIHBIX, B TOM YHUCJE COLMAIBbHO-JKOHOMHMYECKHX, 3ajadax, M
OmpeaeseHUus] CKOPOCTHM M YCKOpPEHHUsl IMpollecca, 3aJaHHOro (opMyJsion wiu
rpaduxom;



CBOOOZHO ONEpUpOBaTh TMOHATUSAMHU: TEpBOOOpa3Hasi, OMPEACIEHHBIH
UHTETpal, HAXOJWUTh NEePBOOOpa3HbIE 3IEMEHTAPHBIX (QYHKIUA U BBIYUCIATH
uHTerpan no gopmysne Hototona-JleiiOnua;

HAXOJUTh IUIOUIA/IN THIOCKUX (GUTYp U 0OBEMBI TEIl C TOMOUIBIO HHTETpaa;

UMETh MpPEJICTaBIEHHE O MaTeMaTHYeCKOM MOJEIHPOBAHUN Ha TNpUMepe
cocTaBiieHUs T PepeHInanbHbIX YPABHEHHUIA;

peliats MpUKJIaJHbIE 3a7a4d, B TOM YHUCJE COLHUATbHO-DKOHOMUYECKOTO H
¢u3nUecKoro xapakrepa, CpeICTBAMUA MaTEeMaTHUYECKOTO aHAIN3A.



TEMATHYECKOE IINTAHUPOBAHUE

10 KVIACC
KoJsunuecTBO 4acos DJIeKTPOHHbBIE
Ne HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Kontpoabubie IIpakTuueckue
n/n MPOrpamMmbl Bcero oOpa3oBaTejibHbIE
padoThbI padoThI
pecypchl
MHOXeCTBa palliOHAIbHBIX
1 efCTBUTENbHBIX YKcell. PannoHansHbIe 14 1 buGnuorexa [IOK
a - rall https://m.edsoo.ru/1568aba3
YpaBHEHHUS U HEPABEHCTBA
5 Oynkuuu u rpapuku. CTeneHs ¢ HeIbiM 5 Bbu6moteka [JOK
IoKa3aTejieM https://m.edsoo.ru/1568aba3
3 Apudmerndeckuii KOpeHb N—OH CTETICHU. 18 1 bubnuoreka [IOK
HppannonaibHble ypaBHEHUS U HEPABEHCTBA https://m.edsoo.ru/1568aba3
Dopmynsl
4 T I/Ilj"OI};OMeT nn. TpUroHoMeTpuUeCcKre 22 1 bubnmorexa [JOK
p pHi-1p p https://m.eds00.ru/1568aba3
ypaBHECHHUS
5 ITocnemoBaTeIbHOCTH U IPOTPECCHU 5 bubnmorexa [TOK
a porp https://m.edsoo.ru/1568aba3
5 [ToBTOpeHue, 06001IeHNE, CUCTEMaTH3AIUS 3 1 bubmunoreka IIOK
3HAHUN https://m.edsoo.ru/1568aba3
OBIIEE KOJIMYECTBO YACOB I10 68 4 0

[TPOI'PAMME



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

11 KJIACC

Kosau4vecTBo 4yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3aesioB U TeM (undposbie)
n/n NPOrpaMMblI Bcero Kontpoabneie  Ipakriieckue o0pa3oBaTe/bHbIE
padoThI padoTsI
pecypchbl
| HccnenoBanue GyHKIHN ¢ TOMOIIBIO ” |
MIPOU3BOTHOM
2 [TepBoobOpasHas 1 UHTETpal 12 1
3 I'paduku TpuroHOMETpUYECKUX PYHKITHAMN. 14 1
TpuronomeTpuyeckrue HepaBeHCTBA
4 WppaumonanbHble, MoKazaTelbHbIE U 24 1
Jorapu@MuuecKre HepaBeHCTBa
KommiekcHbie uncia 10 1
6 HarypanbHbie u 1ienble ynucina 10 1
CucreMbl palOHATBHBIX, UPPALMOHATBEHBIX
7 MOKa3aTeIbHBIX U JTOTapu(PMUIECKUX 12 1
YpaBHEHUI
8 3agauu ¢ mapameTpamMmu 16 1
9 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATH3AIIHS 16 )
3HaHUU
OBILEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 10 0




ITOYPOYHOE IIVTAHUPOBAHUME

10 KUIIACC
KonuyecTBo yacos DJIEeKTPOHHbBIE
(]
JIE-H Tema ypoka Beero Kontpoabuble IIpakTnyeckue II/I[:;:CHI/ISI :)I;l[?;l;((;i:fenbnme
padoThI padoThbI pecypenI

MHo3ecTBO, onepanuu Ha,

1 MHOECTBaMHU. Z[ialrlpaMMi 1 bubmmorexa [IOK

N https://m.edsoo.ru/746d5dce

Oiinepa—Benna
PannonanpHbIe yncna.

5 OOBIKHOBEHHBIC U JICCITUYHBIC 1 bubnunoreka LIOK
IpoOu, MPOLIEHTHI, OECKOHEYHBIE https://m.edsoo.ru/be888093
MepHOANYECcKHe Ipoou
Apudmerrueckue onepanum ¢

3 palMOHAIBHBIMU YUCIIaAMU, 1 bubmuoreka [IOK
peoOpa3oBaHuUs YUCIOBBIX https://m.edsoo.ru/4d7f95fe
BBIPAKCHUI
[Ipumenenue qpobeii 1 IpPOLEHTOB

4 JUISL pEIIeHUs MPUKIIAIHbIX 33724 1 bubmuoreka [JOK
W3 Pa3JInYHbIX OTpACIEH 3HAHUM U https://m.edso00.ru/44dd1046
peanbHON KU3HU
[Ipumenenue npobeii 1 IpPOLEHTOB

5 JUISL peIIeHUs MPUKIIAHBIX 33724 1 bubnuotexa [JOK
W3 pa3JINYHbIX OTpACIEH 3HAHUM U https://m.edso00.ru/d99d8c74
peanbHON KU3HU

6 JlelicTBUTENbHBIC YHCTIA. 1 bubnuotexa [JOK




PannoHaneHbIE ¥ MppalMOHAIBHBIC

qucia

Apudmerrueckue ornepaium ¢

https://m.edsoo.ru/2f36a36f

bu6nmorexa [IOK

-
eHCTBUTEILHBEIMHU YHCIIAMH https://m.edsoo.ru/a97a12d9
[TpuGnuxEHHBIC BEIYUCIICHHUS,

8 [IpaBuUjIa OKPYIJICHUS, IPUKUIKA U bubmorexa LIOK

P Py - TIPHKAA . https://m.edsoo.ru/cb723fbd
OLIEHKA pe3yJIbTaTa BEIUMCICHUN

9 ToxkaecTBa B TOKICCTBCHHBIC bubnunorexa LIOK
npeoOpa3oBaHus https://m.edsoo.ru/3a23ac15

10 VpaBHeHME, KOPEHDb YPABHEHUS bubnmorexa [IOK

p » KOP yp https://m.edsoo.ru/11ac68be

11 HepageHctBo, pemienne bubnuorexa [IOK
HEpPaBEHCTBA https://m.edsoo.ru/50bdf26d

bubnmorexa LIOK

12 M

CTOM HHTEPBAIOn https://m.edsoo.ru/775f5d99
Pertenne 1ensix u 1poOHO-

13 a I/IOHaJ'II:HBIX ail;){eHHﬁ Hu bubnmorexa [JOK
patl yp https://m.edsoo.ru/6ec7al07
HEPaBEHCTB
KonTponbHas pabota mo Teme
"MHO»X€eCTBa pallMOHAJIbHBIX U

14 €liCTBUTEIBHBIX YUCET bubnnorexa [JOK
a ) https://m.edso0.ru/1914a389
PanmonansHbie ypaBHEHUS U
HEpaBEHCTB"

DOyHKIMA, CII0COOBI 3aTaHUA
YHEI 5 but6mmoreka [IOK
15 ¢byHkuuu. Bzaumnao obpaTHbie

byHKIIUN

https://m.edsoo.ru/226eeabf




I'paduk Gyakmmuu. O61acTh
OIIPEICIICHUS] 1 MHOYKECTBO

. Bu6mumoteka [JOK
16 suaicnuii gymiaun. Hym https://m.edSO(I)_.[ru/763e75ee
¢byukun. [IpomexyTku
3HAKOIOCTOSIHCTBA
. N bubnuorexa [IOK
17 Hernbie n neurbie Qynium https://m.edsoo.ru/ff4564ad
CreneHs ¢ LeNbIM [10Ka3aTeIeM.
18 CrangaprtHas ¢popMa 3arucu bubmmorexa [JOK
. https://m.edsoo.ru/66446d3e
JEHCTBUTENHLHOTO YnCiIa
Hcnons3oBanue noaxonauiein
19 (hopMBI 3aTMCH JCHCTBUTEIBHBIX bubnuoreka [IOK
YUCEN JUIS PEIICHUS] IPAKTUYECKUX https://m.edsoo.ru/6eadc6f1
3a7a4 ¥ MPEICTaBICHUS TaHHBIX
CrenenHast GyHKIMS C
20 HaTypaJbHBIM U LIEJIBIM bubmuoreka [IOK
nokasarenemM. E€ cBolicTBa u https://m.edsoo.ru/3f25a047
rpauk
21 Apudmernueckuit KOpeHb bubmuoreka [IOK
HaTypaJIbHOW CTEIEHU https://m.edso0o.ru/d82c36d4
99 Apudmerndeckuil KOpeHb bu6muoreka [JOK
HAaTypaJIbHOU CTENEHU https://m.edsoo.ru/fe7fc4db
93 CgoiicTBa apuPpMETHIECKOTO KOPHS bubmmoreka [JOK
HaTypaJIbHOM CTENEHU https://m.eds00.ru/d0f0b260
24 CoiicTBa apu(MeTHIECKOro KOpHs bubnmnoreka [JOK

HaTypaJbHOM CTENEHU

https://m.eds00.ru/c3389865




o5 CaoiicTBa apu(MEeTHIECKOTO KOPHS bubnmnoreka HOK
HATypaJbHOW CTENIEHU https://m.edsoo.ru/444c4b9c
26 JleiicTBus ¢ apuMEeTUUESCKIMHU bubnmnoreka HOK
KOPHSIMU N—OU CTENEHU https://m.eds00.ru/54b815c5
97 JlevicTBus ¢ apuMeTHIeCKUMU Bu6muoteka [JOK
KOPHSIMU N—OM CTENEHU https://m.edsoo.ru/83105a0e
28 JlevicTBus ¢ apuMeTHIeCKUMU bubnuoreka [IOK
KOpHSIMH N—OW CTEIICHH https://m.edsoo.ru/2ablc7bc
29 JleiicTBus ¢ apuMEeTHUESCKIMHU bubnnorexa [JOK
KOPHSIMU N—OU CTENEHU https://m.edsoo.ru/each053c
30 JleticTBus ¢ apuMeTHIECKUMU Bbu6moteka [JOK
KOPHSIMU N—OM CTENEHU https://m.edsoo.ru/8a5ada51
31 Pemenue nppannoHaibHbIX bubmuoreka [IOK
YpPaBHEHUI U HEPABEHCTB https://m.eds00.ru/69106ae7
39 Pemenne nppannoHalbHbBIX bubmuoreka [IOK
YPaBHEHUUN U HEPABEHCTB https://m.edso0.ru/9362fead
33 Pemenne nppanmoHanbHbIX bubmmnoreka HOK
YPAaBHEHUUN U HEPABEHCTB https://m.edsoo.ru/78d9b391
34 Pemenue nppannoHaibHbIX bubmuoreka [IOK
YpPaBHEHUI U HEPABEHCTB https://m.edsoo.ru/de7ca33e
35 Pewrenne nppanoHaIbHBIX bu6muoreka [JOK
YpPaBHEHUH U HEPABEHCTB https://m.edsoo.ru/87e5e52d
36 CgoiicTBa 1 rpaduK KOPHS n-0i bubnuotexa [JOK
CTEIIEHU https://m.edsoo.ru/ebOcc5e3
37 CgoiicTBa 1 rpaduK KOpHS n-0i bubnmnorexa [JOK

CTCIICHU

https://m.edsoo.ru/5f29b9b5




KonrponsHas pabora o Teme
"Apudmernueckuit KOpeHb N—0i

bubnunorexa LIOK

38
crenenu. MppannoHanbHble https://m.edsoo.ru/f13af630
YpaBHEHUS U HEpaBEHCTBA"
CuHyc, KOCHHYC U TaHT'€HC bubnuoreka [JOK
39
YHUCJIOBOI'O apryMeHTa https://m.edsoo.ru/5f605ed0
40 CuHycC, KOCHHYC U TaHT'€HC Bbu6moteka LJOK
YHUCJIOBOI'O apryMEHTa https://m.edsoo.ru/ec9f4d78
41 ApKcuHyC, apKKOCUHYC U Bbu6moteka [JOK
APKTAHT€HC YUCIOBOTO apryMeHTa https://m.edsoo.ru/b8f5d49a
42 ApKCHHYC, apKKOCHHYC U bubnuoreka [IOK
APKTAHT€HC YUCJIOBOTO apryMeHTa https://m.edsoo.ru/f1ff9220
Tpuronomerpuyeckasi OKpyKHOCTb,
43 onpeieIeHue TPUTOHOMETPUUECKHUX bubmmorexa [JOK
bes . P P https://m.edso00.ru/6df195a0
(yHKIUI YHUCIOBOTO apryMeHTa
Tpuronomerpuveckast OKpy>KHOCTb,
44 05 € eneHHTé) T HFOHOMeEqueCKHX brbmmorexa LIOK
peA N p p https://m.edso0.ru/6b61c578
(yHKIUI YHUCIOBOTO apryMeHTa
45 OCHOBHBIE TPUTOHOMETPUUYECKUE bubnmnorexa [JOK
(bopMyIIbI https://m.edsoo.ru/6ed2b3ba
46 OCHOBHBIE TPUTOHOMETPUUYECKUE bubnmnoreka [JOK
hopmyITbr https://m.edsoo.ru/fcdd2a2e
47 OCHOBHBIE TPUTOHOMETPUUYECKUE bubnuotexa [JOK
bopMmyJibl https://m.edsoo.ru/b8a0ff2f
48 OCHOBHBIE TPUTOHOMETPUUYECKUE bubnmnoreka [JOK

(bopMyIIbI

https://m.edsoo.ru/12d1413c




49 [TpeobOpaszoBanue bubnuoreka [JOK
TPUTOHOMETPUYECKUX BBIPAKECHUN https://m.edsoo.ru/e248c5fc
50 [IpeobpazoBanue bubnmnoreka HOK
TPUTOHOMETPUUYECKUX BBIPKCHUN https://m.edso0.ru/09ba5b3d
51 [TpeobOpaszoBanue Bu6muoteka [JOK
TPUTOHOMETPUUYECKUX BBIPOKCHUN https://m.edsoo.ru/1f4655da
59 [TpeobOpaszoBanue bubnuoreka [IOK
TPUTOHOMETPUYECKUX BBIPAKECHUN https://m.edsoo.ru/76ce9958
53 [IpeobpaszoBanue bubnnorexa [JOK
TPUTOHOMETPUUYECKUX BbIPOKCHUN https://m.edsoo.ru/8fa598b5
54 Pemenue TpuroHoMeTpuuecKux Bbu6moteka [JOK
yYpaBHEHUN https://m.edsoo.ru/6baefel9
55 Pemenue TpuroHoMeTpuuecKux bubmuoreka [IOK
YpaBHEHUI https://m.edsoo.ru/alf8d141
56 Pemenne TpuroHoMeTpuuecKux bubmuoreka [IOK
ypaBHEHUH https://m.edso0.ru/65a0f2d0
57 Pemenne TpuroHoMeTpu4eCKuX bubmmnoreka HOK
ypaBHEHUI https://m.eds00.ru/0d8a770d
58 Pemenue TpuroHoMeTpruuecKux bubmuoreka [IOK
YpaBHEHUI https://m.edsoo.ru/cec28774
59 PereHne TpUroHOMETpUYECKUX bu6muoreka [JOK
ypaBHEHUH https://m.edsoo.ru/e6eec650
O6061enne no Temam "OcCHOBHBIE
60 TPUTOHOMETpHUUYECKUE (HOPMYIIBI. bu6muoreka [JOK

Tpuronomerpuyeckue
ypaBHeHus'"/Bcepoccuiickas

https://m.edsoo.ru/ae44ac4c




npoBepouHas paboTa

KonTponbhas pabora no teme
"MdopMyIIbl TPUTOHOMETPHH.

61 Tpuronomerpuueckue bubmorexa LOK
. https://m.edsoo.ru/b46a8228
ypaBaenus"/Bcepoccuiickast
npoBepouHas paboTa
Apudmerrueckas u
reOMETPHUECKAs IIPOTPECCHH.
62 Hcrnonbs30Banme Mporpeccuu Juist bubmorexa HOK
https://m.eds00.ru/d36669f8
pEIICHUs PeaTbHBIX 3a7a4
MIPUKJIATHOTO XapaKTepa
beckoneuHo yObiBaromias
TeOMETPHUECKAs IPOTPECCHS. bu6mmoteka [JOK
63 .
Cymma OeckoHEYHO yOBIBaroOIIei https://m.edsoo.ru/1cbf72bl
r€OMETPUYECKON ITPOTPECCUU
64 dopmyIia CI0KHBIX IPOLEHTOB bubmmorexa LIOK
https://m.eds00.ru/538fc437
65 dopmyria CIIOKHBIX TPOIEHTOB brbmmorexa [JOK
https://m.edsoo.ru/c2627eca
O0001enue, cucTeMaTH3aIUs
66 3HaHUH 3a Kypc areOpbl U Hadall bubnmnoreka [JOK
MareMaThdeckoro anammsa 10 https://m.edso00.ru/33e6629
KJlacca
bubnunorexa LIOK
o7 Hrorosas kouTpostbHas pabora https://m.edsoo.ru/188bbf6c
68 O06o00menre, cucTeMaTH3aIus bubnuorexa [JOK

3HAHUU 32 Kypc aiare0pbl 1 Hayall

https://m.edso0.ru/49f1b827




MareMaTuueckoro agaimsa 10
KJjacca

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68




11 KJIACC

Ne
n/n

Tema ypoka

KoanuyecTBo yacoB

KonTposabHbie

Bcero
padoTsI

IIpakTHyeckue
padoThI

Jara
U3ydeHust

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypcsl

[IpumeneHnne npou3BOIHOM K
uccaea0BaHuio (PyHKITUH Ha
MOHOTOHHOCTH U BKCTpCMYMbI

[Ipumenenne npou3BOTHOM K
uccaea0BaHuio (PyHKITUH Ha
MOHOTOHHOCTB U AKCTPEMYMBI

IIpuMeHeHne pOU3BOJHOM K
UCCIIeIOBaHMIO (QYHKITHI Ha
MOHOTOHHOCTB M 9KCTPEMYMBI

[IpuMeHeHne pOU3BOJHOM K
UCCIIeIOBaHUIO (PYHKIMI Ha
MOHOTOHHOCTb Y 3KCTPEMYMBI

[IpumeneHnne npou3BOTHOM K
UCCIIeIOBaHUIO (PYHKINI Ha
MOHOTOHHOCTb Y 3KCTPEMYMBI

[IpumeneHnne npou3BOTHOM K
uccaea0BaHuio PyHKITUH Ha
MOHOTOHHOCTB U SKCTPEMYMBI

Haxoxnenue HauOOJIbLIETO U

HAaUMEHBIIET0 3HAYEeHUsI HEMPEPHIBHON

(GyHKIMH Ha OTpE3Ke

Haxoxnenue HauOOJIbIIETO U




HaVMEHBILIETO 3HAYEHUS HEIIPEPBIBHOU
(GyHKIMH Ha OTpE3Ke

Haxoxnenne HanOOJIbIIErO U
HAUMEHBIIIETO 3HAYCHUSI HEMPEPBIBHON
(GyHKIMU Ha OTpE3Ke

10

Haxoxnexnne HanOOJIBIIETO U
HAaUMEHBIIIETO 3HAYCHUS HENPEPBIBHON
(GyHKIMU Ha OTpE3Ke

11

Haxoxnexnne HanOOJIBIIETO U
HAaUMEHBIIIETO 3HAYCHUS HENPEPBIBHON
(GyHKIMH Ha OTpE3Ke

12

Haxoxnenne HanOOJIBIIErO U
HAaUMEHBIIIETO 3HAYCHUS HENPEPBIBHON
(GyHKIMH Ha OTpE3Ke

13

[Ipumenenre npou3BOIHOM IS
HAaXO0XJIEHUS HAaWJTY4Ilero PEeIICHUs B
MPUKJIAIHBIX 3a7a4ax

14

[IpumeneHnne npou3BOHOM IS
HaXO0XICHUA Haymquero pemeHI/m B
HpI/IKJIaI[HI:IX 3a1a4dax

15

[Ipumenenne npou3BOIHOM JJIs
ompeeeHUs] CKOPOCTH U YCKOPEHUS
nporiecca, 3a1aHHOTO (OPMYIION WU
rpaduKom

16

[Ipumenenne npou3BOIHOM JJIs
ompeeeHUs] CKOPOCTH U YCKOPEHUS
rpoiiecca, 3a1aHHOTO (OPMYIION WU
rpadgukomM




17 Kommosurus ¢pyHKIui

18 Kommnosumus pyskmmit

19 Kommosurus ¢pyHKIui

20 I'eomeTprueckue oOpa3bl ypaBHEHHN Ha
KOOPAMHATHOM IIOCKOCTH

)1 ['eomerpuueckue 00pa3sl ypaBHEHUN HA
KOOPJAMHATHOM MIIOCKOCTH

2 KonrponsHas padora: "MccnenoBanue
(YHKIMH C TOMOIIBIO TPOU3BOAHOM"

7 [TepBooOpasHasi, OCHOBHOE CBOMCTBO
NepBOOOPA3HBIX

24 [TepBooOpasHbIe AIeMEHTAPHBIX (YHKIIHH.
[IpaBuiia HaX0XA€HUS IEPBOOOPAZHBIX

’5 [TepBoOOpazHbIe AIeMEHTAPHBIX (DYHKITHIA.
[TpaBuia HaXOXXIEHHUS IEPBOOOPAZHBIX

2 Hurterpan. ['eomeTprudeckuii CMbICIT
MHTeTrpaja

7 Brruncnenue onpenenéHHOro HHTErpana
o ¢popmyne Hetorona-Jleibnuia

73 Brruucnenue onpenenéHHoro MHTerpana
no opmyne Hetorona-Jleliounna

79 [IpumeHeHne nHTErpana s HaX0XACHUS
TUIOIIAJICH TUIOCKUX QUTyp

30 [IpumeHeHue nHTErpana s HaXoXACHUS
00BEMOB reOMETPUUECKHX TEJ

31 [Tpumeps! pemenuit qudepeHanTbHbIX

YpaBHEHUI




[Tpumeps! pemenuit udepeHanTbHbIX

32 o
ypaBHEHHI
MaremMaTHuecKkoe MOJICINPOBaHHE

33 pEAJIbHBIX IIPOLIECCOB C TOMOIIBIO
i depeHInanbHbIX ypaBHEHUH

14 Kontponbnas padota: "[lepBooOpasnas u
uHTerpan”

35 Tpuronomerpuueckue GyHKIUH, UX
CBOICTBa U Tpaduku

36 Tpuronomerpuieckue GyHKINUU, UX
CBOMCTBA U TpapuKu

17 Tpuronomerpuyeckue GyHKIUH, UX
CBOICTBa U TpaduKku

18 Tpuronomerpuieckue GyHKINUU, UX
CBOICTBa U Tpaduku

39 Tpuronomerpuieckue GyHKINUU, UX
CBOMCTBA U TpapuKu
OT60p KOpHEH TPUTOHOMETPUUYECKHUX

40 YPaBHEHUH C MOMOIIBIO
TPUTOHOMETPHUYECKON OKPY>KHOCTH
OT60p KOpHEH TPUTOHOMETPUUECKHUX

41 YPaBHEHUH C MOMOIIBIO
TPUTOHOMETPUYECKON OKPYKHOCTH
OT60p KOpHEH TPUTOHOMETPHUECKUX

42 YPaBHEHUH C ITOMOILBIO
TPUTOHOMETPUYECKON OKPYKHOCTH

43 OT100p KOpHEH TPUTOHOMETPUIECKHX

YPaBHEHUH C MOMOLIBIO




TPUTOHOMETPUUECKON OKPY>KHOCTH

Pemenue TpuroHomMeTpuuecKux

44
HEPABEHCTB

45 Pemrenne TpuroHoMeTpu4eCKuX
HEPABEHCTB

46 PemreHne TpUroHOMETpUYECKUX
HEPABEHCTB

47 Pemrenne TpuroHoMeTpu4eCKuX
HEPABEHCTB
Kontponbras padota: "['paduku

48 TPUTOHOMETPUICCKUX (HYHKIIUMN.
Tpuronomerpuyeckue HepaBeHCTBA"

49 OCHOBHBIE METOBI PEILIEHUS
[I0KAa3aTeIbHBIX HEPABEHCTB

50 OCHOBHBIE METO/BI PELLIEHUS
II0KAa3aTeIbHbIX HEPABEHCTB

51 OCHOBHBIE METO/IbI pELICHUS
ITOKa3aTEIbHBIX HEPABEHCTB

5 OCHOBHBIE METOBI PEILIEHUS
[I0KAa3aTeIbHbIX HEPABEHCTB

53 OCHOBHBIE METO/IbI pELICHUS
JorapupMHUUECKUX HEPABEHCTB

54 OCHOBHBIE METO/IbI pELIECHUS
Jorapu(MUUECKUX HEPaBEHCTB

55 OCHOBHBIE METO/BI PEILIEHUS
Jorapu(pMHUUECKUX HEPABEHCTB

56 OCHOBHBIE METO/IbI pELICHUS

norapuMUYECKUX HEPABEHCTB




OcHoBHBIC MCTOABI PCIICHUA

> UppaloOHAIbHBIX HEPABEHCTB
58 OCHOBHBIE METO/IbI PEILICHUS
UppaloOHATbHBIX HEPABEHCTB
59 OCHOBHBIE METO/IbI PEILICHUS
UppalnoOHAIbHBIX HEPABEHCTB
60 OCHOBHBIE METO/IbI PEILICHUS
UppaloOHAIbHBIX HEPABEHCTB
61 I'paduueckue MeTObI peLICHUS
UppalMOHATBHBIX YPaBHEHHH
6 I'papuueckue MeTo bl peLIeHus
UppalMOHAIBHBIX YPaBHEHHUH
63 I'paduueckue MeTOIbI pELICHUS
[I0Ka3aTEeNIbHBIX YPAaBHEHUMN
64 I'paduueckue MeTObI pELICHUS
MOKa3aTeIbHBIX HEPABEHCTB
65 I'papuueckue MeTob! peLIeHus
Jorapu(pMHUUECKUX ypaBHEHUN
66 I'paduueckue MeTObI pELICHUS
JorapupMHUUECKUX HEPABEHCTB
67 I'paguueckue MeTo bl peLIeHus
JorapupMHUUECKUX HEPABEHCTB
I'padguueckue MeTob! peLIeHUs
68 MOKa3aTeIbHBIX U JIOTAPU(PMUUECKUX
YpaBHEHUI
I'padmyeckue MeToabl pemieHus
69 MOKa3aTeIbHBIX U JIOTAPU(PMUUECKUX

YpaBHEHU I




70

I'padmyeckue MeToabI penieHUs
MOKa3aTeIbHBIX U JIOTapU()MUIECKIX
HEPaBEHCTB

71

I'padmyeckue MeToabl pemieHUs
MOKA3aTeIbHBIX U JOTapU(PMUUECKUX
HEPABEHCTB

72

Kontponbnas padota: "HppanmonaibHbie,
noKa3aTeJbHbIE U JOrapupMUIecKue
HepaBeHCTBA"

73

KommiekcHbie uncia. Anredpandeckast u
TPUTOHOMETpHYECKast (POpMBI 3arucu
KOMIUIEKCHOTO YHClIa

74

KommiekcHbie uncia. Anredpandeckast u
TPUTOHOMETpHYEcKast (pOpMBbI 3arucu
KOMIUIEKCHOTO YHClIa

75

Apudmernueckue onepanum ¢
KOMILJIEKCHBIMU YHCIIaMU

76

Apudmernueckue orneparuu ¢
KOMIIJICKCHBIMHA YU CJIaMHU

77

N3o0pakeHne KOMIUICKCHBIX YHCes Ha
KOOPJAMHATHOM MIIOCKOCTH

78

N300pakeHNe KOMITJIEKCHBIX YHCET Ha
KOOPAMHATHOM IIOCKOCTH

79

®opmyna Myaspa. Kopau n-oii ctenenu
13 KOMIUIEKCHOTO YHCIIa

80

®opmyna Myaspa. Kopau n-oii ctenenu
13 KOMIUJIEKCHOTO YuCiIa

81

HpI/IMeHeHI/IC KOMIIJICKCHBIX YHUCCII 1A




penieHus GU3NIECKUX U TEOMETPHUIECKHUX
3a7a4

Konrponsnas padora: "KomriuiekcHsie

82 |
yucia

83 HarypanbHbie u 1ienble yncina

84 HarypanbHsle u niensie yucna

25 [IpumeHeHne MpU3HAKOB AETUMOCTH
LEJbIX YUCell

26 [IpuMeHeHne NpU3HAKOB ACIUMOCTH
LEJbIX YUCell

27 [IpuMeHeHue NpU3HAKOB ACIUMOCTH
uensix yucen: HOJl u HOK

28 [IpumeHeHne MpU3HAKOB AETUMOCTH
nensix uncen: HOJl u HOK

29 [IpuMeHeHne NpU3HAKOB ACIUMOCTH
LEJIBIX YUCEJI: OCTATKH 110 MOJYJTIO

90 [IpuMeHeHue NpU3HAKOB ACIUMOCTH
LEJBIX YUCEJI: OCTATKU 110 MOAYJIIO
[IpumeHeHue MpU3HAKOB AETUMOCTH

91 LEJIBIX YKceN: anroput™ EBkinuaa nis
pelIeHus 3a/1a4 B LEJIbIX YncIax

9 Kontponbras padota: "Teopust menbix
yucen"
Cucrema v COBOKYIMHOCTh YPaBHEHUH.

93 PaBHOCHIIbHBIE CUCTEMBI U CUCTEMBbI-
CJIe/ICTBUS

94 CucreMa ¥ COBOKYITHOCTh YPaBHEHUH.

PaBHOCHIBHBIE CUCTEMBI U CHCTEMBI-




CICOCTBUA

95 OCHOBHBIE METOBI PEIIECHUS CUCTEM U
COBOKYITHOCTEH pallMOHAIbHBIX YPABHECHUN

OCHOBHBIE METObI PELICHUSI CUCTEM U
96 COBOKYITHOCTEHN MppanmoHaIbHbIX
YpaBHEHUI

OCHOBHEBIE MCTOABI pCIICHHUA CUCTEM U
97 COBOKYITHOCTEH MOKa3aTEIbHBIX
YpaBHEHUI

OcHOBHEIE MCTOABI pCIICHHUA CUCTEM U
98 COBOKYITHOCTEH MOKa3aTeIbHbIX
YpPaBHEHUI

OCHOBHBIE METO/Ibl PELLICHUS CUCTEM U
99 COBOKYITHOCTEH JIOTapu(hMUUECKUX
YpPaBHEHUI

OCHOBHBIE METObI PELICHUSI CUCTEM U
100 COBOKYITHOCTEH JIorapu(pMudIecKux
YpaBHEHU I

[IpuMeHeHne cucTeM K peleHuto
MaTeMaTHYeCKUX 3ajad U 3a7a4 u3

101 pa3IUYHBIX 00JIacTel HAyKU U PeaTbHOU
KU3HU, HHTEPIIPETALUs OTyUYEeHHBIX
pe3yNbTaToB

[IpumeHeHne cucTeM K peiieHuIo
MaTeMaTHYeCKUX 3aja4 U 3a7a4 u3

102 pa3IUYHBIX 00JIacTel HAyKU U PeaTbHOU
KU3HU, HHTEPIPETALUs TOTyUYEeHHBIX
pe3yNbTaToB




IIpuMeHeHNEe HEPABEHCTB K PELICHUIO
MaTeMaTHYECKUX 3a]a4 U 3a/a4 U3

103 pa3IUYHBIX 00JIacTel HAyKU U PeaTbHOU
KU3HU, HHTEPIIPETALUs OTyUYEeHHBIX
pe3yNbTaToB
KonTpomnbnas padota: "Cucrembl

104 paloOHaIbHBIX, UPPALIMOHAIBHBIX
MOKa3aTeIbHBIX U JorapupMuUuecKux
ypaBHEHU"

105 PannoHaneHbIE ypaBHEHHUS C IapaMeTpaMu

106 ParnmonansHble HEpaBeHCTBA C
napameTrpamu

107 ParmonanbsHbIe CUCTEMBI C TapamMeTpaMu

108 UppanmonanbHbie ypaBHEHUS,
HEPABEHCTBA C IapaMeTpamMu

109 HppannoHalibHbIE CUCTEMBI C
napameTrpamu

110 ITokazarenbHble ypaBHEHUS, HEPABEHCTBA C
napameTpamMmu

111 [TokazarenbHbIE CUCTEMBI C ITApAMETPAMU

112 Jlorapudmuueckue ypaBHeHuUs,
HEpaBEeHCTBA C apaMeTpamMu

113 Jlorapudmuueckue CUCTEMBI ¢

napameTpamMmu

114

Tpuronomerpuyeckrue ypaBHEHUS C
napameTrpamu

115

TpuroHoMmerpudeckre HepaBEHCTBA C
napameTpamu




116

TpUroHoMeTprU4ECKUE CUCTEMBI C
napaMeTrpamu

117

[TocTtpoeHue u uccnenoBaHue
MaTEMaTHYECKUX MOJIENEN pealbHbIX
CUTyalUH C IOMOLIbIO YPABHEHUH C
rapameTpamu

118

[TocTpoenue u uccienoBaHue
MaTEMaTHYECKUX MOJIENEN pealbHbIX
CUTYAalUH C IIOMOLIBIO CUCTEM YPABHEHUN
C IIapaMeTpaMu

119

[TocTpoenue u uccienoBaHue
MaTEMaTHYECKUX MOJENEH PEaIbHBIX
CUTYAalLUH C IIOMOLIBIO CUCTEM YPABHEHUN
C IIapaMeTpaMu

120

Kontponbnas padota: "3agauu ¢
napamerpamu’

121

[ToBTOpeHme, 06001IEHNE,
cuctemaTtusanus 3HaHuil: "YpaBHeHus"

122

[ToBTOpeHue, 06001IEHNE,
cUcTeMaru3anus 3HaHui: "YpaBHeHus"

123

[ToBTOpeHue, 0600mEeH e,
cucTeMaTu3alnus 3HaHuil: "YpaBHEHHUS.
Cucrembl ypaBHeHUI"

124

[ToBTOpeHue, o600mEeH e,
cuctemaTtusanus 3Hanuil: "HepaBencrna"

125

[ToBTOpeHme, 06001IEHNE,
cucteMaTtu3ainus 3Hanuii: "HepaBencrpa"

126

[ToBTOpeHue, o600mEeH e,




cucteMaTtu3aius 3Hanuii: "HepaBencrpa"

[ToBTOpeHue, 0600mEeH e,

127 cucremarusauus 3HaHui: "IIponsBogHas u 1
e€ npumeHeHue"
[ToBTOpeHue, o6o0mEeH e,
128 cucrtemaTtusanus 3Hanuil: "[IponsBoanas u 1
e€ mpuMeHeHue"
[ToBTOpeHue, o600mEH e,
129 cucrtemaTtusanus 3Hanuil: "[IponsBoanas u 1
e€ mpuMeHeHue"
[ToBTOpeHme, 06001IEHNE,
130 cucTeMmarusauus 3HaHui: "MHTerpan u ero 1
npuMeHeHue"
131 [ToBTOpeHme, 06001IEHNE, 1
cucteMaTtu3anus 3HaHui: "OyHkuun"
132 [ToBTOpeHue, o600mEH e, |
cucrtemaTtusanus 3Hanuil: "OyHkuun"
133 [ToBTOpeHme, 06001IEHNE, 1
cucreMaTtu3anus 3HaHui: "OyHkuun"
134 HTorosas KOHTpoOJbHAsA padoTa 1 1
135 HroroBas koHTpoIbHAS paboTa 1 1
136 [ToBTOpeHme, 06001IEHNE, 1
cHCTeMaTHu3aIys 3HaHUM
OBIIEE KOJIMYECTBO YACOB I10 136 10

I[TPOI'PAMME




YYEBHO-METO/JNYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJBHBIE YYEBHBIE MATEPHUAJIBI IUId YYEHUKA

Anrebpa 1 Hayalla MaTeMaTUYECKOro aHaim3a B IByxX dactsax. [lox pen. A.T.

Mopakosnua

METOJUYECKHUE MATEPHUAJIBI JJIS1 YYUTEJIA
Anrebpa u Hayajga MaTeMaTU4YECKOrO aHaIM3a B IBYX 4acTiaX. 3ajayHuk. [lox

pen. A.I'. MopakoBuua

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
MHTEPHET
https://exponenta.ru/

https://interneturok.ru/



